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AHxHoTtanus

Juctunnuza « OCHOBBI KOHCTPYHUPOBAHHUS ONTHYECKUX U JIA3€PHBIX MPUOOPOB U CUCTEMY
BXOHT B 00pa3oBaTeNIbHYIO MPOrpaMMy BBICIIEr0 00pa3oBaHUs — IpOrpaMMy OakajaBpuaTa Mo
HarpaBjeHUI0 MoATOTOBKKM/ crenuanbHocTH 12.03.05 «JlazepHass TEXHHWKAa U JIa3epHbBIC
TEXHOJOTHI» HampaBIeHHOCTH «JlazepHas TEXHHMKA W JIa3epHbIC TEXHOJIOTHM». JMCUUTUIHHA
peanusyetcs kadeapoit «No23».

JlucuurinHa HareleHa Ha (QOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTCHIIUI:

[IK-1 «Crocoben k pa3paboTKe TEXHOJIOTHYECKUX MPOIECCOB M3TOTOBIICHUSI THIIOBBIX
y37I0B U JeTaliell 1a3epHOM TeXHUKH, Ta3ePHBIX ONTHUKO-3JIEKTPOHHBIX TPUOOPOB M CUCTEMY

[IK-2 «CmocobeH k pa3pabOTKe TEXHOJOTHYECKHX IPOIIECCOB COOPKHM M FOCTHPOBKH
TUTIOBBIX CHUCTEM, NpPUOOPOB, Yy3JIOB M JeTajeil Ja3epHON TEXHHUKH, JIa3epHBIX ONTHKO-
AJICKTPOHHBIX MPUOOPOB U CUCTEM»

[TK-3 «CnocoGeH k pa3paboTKe TEXHOJOTUYECKUX MPOIIECCOB KOHTPOJISI MEXAaHUYECKHUX,
ONTHYECKUX M ONTHUKO-3JICKTPOHHBIX OJIOKOB, Y3JIOB U AJICMEHTOB THIIOBBIX CHCTEM MPHOOPOB,
Ja3epHON TEXHUKH, JTa3€PHBIX ONTUKO-IJIEKTPOHHBIX MPUOOPOB U CUCTEM

[IK-4 «CnocobeH k y4acTuio B pa3paboTKe TEXHHMYECKMX TpeOOBaHUIN W 3alaHuUN Ha
MPOEKTUPOBAHKUE THUIOBBIX CXEM MPUOOPOB, y3JIOB U JIE€TANCH JIa3epHON TEXHHMKHU U JIa3epHBIX
OIITHKO- 3JIEKTPOHHBIX TPHOOPOB ¥ CHCTEM)

[IK-5 «Cnocoben k pacué€Ty, MPOEKTUPOBAHUIO U KOHCTPYHUPOBAHUIO THUIIOBBIX CHCTEM,
puOOPOB, y3JI0B | JICTAJCH JIa3epHON TEXHUKH, JIA3EPHBIX OITHKO-3JICKTPOHHBIX MPHOOPOB U
CUCTEM»

ConepxaHue TUCITUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX ¢ KOHCTPYKTOPCKOM
MOJITOTOBKOM CTYJICHTOB.

[IpeniogaBanue AWCHMILIUHBI TPEAyCMATPHUBACT Cleayronme (OpMbI OpPTraHHU3AINH
y4eOHOro TMpolecca: JICKIHH, JadopaTopHble padOThl, MPAKTUYECKUE 3aHSATHs, CEMHUHApHI,
CaMOCTOSITeNIbHAs paboTa 00yJaroIIerocs, KypcoBO€ MPOSKTHPOBAHUE.

[IporpaMMoli AUCHHUIUIMHBI TPETYCMOTPEHBI CIEAYIONIME BUABI KOHTPOJS: TEKYIIHA
KOHTPOJIb YCTIEBAEMOCTH, POMEKYTOUHAS aTTeCTalHs B (hopMe dK3aMeHa.

OO0masi TpyAOEMKOCTh OCBOEHUS JMCIUIUIMHBI COCTaBIseT 6 3aueTHBIX enuHuIl, 216
4acoB.

S3bIK 00yUeHUs IO JUCIUILTUHE «PYCCKHID)



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHUS MO AUCIUTLIINHE
1.1. [enu mpenonaBaHus AUCIUTUTHHBI

- noayyeHue  CmMyoeHmamu — HeoOXOOUMbIX 3HAHUU U  HABBIKO8 8  00aacmu
KOHCMPYUPOBAHUS ONMUYECKUX, ONMUKO-ITEeKMPOHHBIX NPUOOPOS U NA3EPHBIX CUCTEM,

- npeocmasieHue B03MONCHOCMU CMYOEHMAaM NPOOEMOHCIMPUPO8Amsb U PACUUPUMD
SBHAHUA O 20CYOapCMBEHHLIX CMAHOApmax U eoOUuHol cucmeme KOHCMPYKMOPCKOU

OOKYMEeHmayuy, NnpoOemMOHCMPUpPO8ams  HABLIKYU  BbINOJHEHUS  KOHCMPYKMOPCKOU
0OKyMeHmayuu.
1.2. JlucuumiwHa BXOAWT B  COCTaB  4YacTH, (OPMUPYEMOH  yYaCTHHKAMHU

00pa3oBaTEeNFHBIX OTHOIICHHH, 00pa30BaTEeNIbHOM MPOrpaMMBbl BBICILIETO 00pa3oBaHus (Janee —
OIl BO).

1.3. TlepeueHb IaHUPYEMBIX PE3YJIHTATOB OOYUEHHS MO JUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3yibTrataMu ocBoeHus OIT BO.

B pesynprare m3yueHHs AMCHMIUIMHBI OOYYaIOMIMICS JOJDKEH 00JanaTh CIeTyONIMA
KOMIIETEHIIMSIMU WM UX YacTsAMU. KoMIeTeHIIMN U UHAMKATOPbI UX JOCTHXKEHHS NPUBEICHbI B

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMNA U MHIMKATOPOB MX JIOCTHKCHHUS

Konu
Kareropus (rpynma) Kon n naumeHnoBaHne WHIUKATOPA JOCTHKEHUS
HauMEHOBaHHE
KOMIIETEHIIMHT KOMIIETEHIIUH
KOMIIETEHIINH
I1K-1.3.1 3HaTh NPUHLUMIIBI HOCTPOEHUS U COCTaB
Ja3epHbIX MPUOOPOB, CUCTEM; MATEPUAIIBI U
I1K-1 CnocobeHn k p PHOOPOB, ’ p
TEXHOJIOTMH, UCII0JIb3YEMBIE JUIsl U3TOTOBIEHUS
pas3paboTke .
Ja3epHON TEXHUKH; METO/IbI pabOThI C HAYYHO-
TEXHOJIOTHYECKUX . . .
TEXHUYECKOH TUTepaTypoit u uHpopmanmeit
IIPOLIECCOB
[IK-1.Y.1 yMeTh aHATU3UPOBATh TEXHUUECKHUE
U3TOTOBJICHUS
[Ipodeccrnonanbubie TpeOOBaHUs, IPEAbSIBIIEMbIE K
TUTIOBBIX Y3JIOB U
KOMIIETEHITHH . . pa3pabaTbIBaeMbIM ONITUYECKUM y3JIaM U
JeTaei a3epHoit
AJIEMEHTaM JIa3epHbIX TPUOOPOB U CUCTEM;
TEXHUKH, JTA3€PHBIX
OLITHKO MIPOEKTUPOBATh OCHACTKY JUISI U3TOTOBICHUS
JIeTaJIel JIa3epHOM TEXHUKH; ONIPEAEIIATD,
AIEKTPOHHBIX
dbopMynupoBaTh U 00OCHOBBIBAThH MMAPAMETPHI,
puOOpPOB U CUCTEM
PEXXHUMBI U YCIIOBHUS pealn3alun
pa3pabaThiBaeMbIX JleTasien
[1K-2.3.1 3HaTh NPUHLIMIIBI IOCTPOEHUS U COCTaB
Ja3epHBIX MPUOOPOB U CUCTEM;  ONTHYECKHE
MaTepHajbl ¥ TEXHOJIOTUH, B T.4. JUIsl JJa3epHOU
IIK-2 Croco0OeH K TEXHHUKHU; OCHOBBI ONITUYECKUX U3MEPEHUI;
pa3paboTke CXEMBbI U3MEPEHUN OCHOBHBIX MTAPAMETPOB
TEXHOJOTHYECKHUX ONTUYECKUX JIeTaNIel JTa3epHOit
MPOLIECCOB COOPKHU U | TEXHUKHU; IPUHIIUAIIBI U3MEPEHU MapaMeTpoB
FOCTUPOBKH THUIIOBBIX | ONTHYECKUX JI€Tael Ja3epHON TEXHUKU Ha
[Ipodeccuonanbubie
cHcTeM, IPUOOPOB, COBPEMEHHOM 000pY/I0BaHUU; COBPEMEHHBIE
KOMIIETEHIINH

Y3JIOB U JIeTayeil
JIa3€pPHON TEXHUKH,
Ja3epHBIX ONTHKO-
AIIEKTPOHHBIX
npuOOpPOB U CHCTEM

METOBI U IPUOOPBI METPOIOTMUECKOTO
o0ecreueHHs B TEXHOJIOIMUECKUX Ipolieccax
cOOpPKH U IOCTUPOBKH ONTUYECKHX JIeTasIei
Ja3epHBIX MPHUOOPOB U TEXHUKHU; METOMIBI COOPKHU
Ja3epHBIX ONTHKO-3JIEKTPOHHBIX IPUOOPOB;
METO/BI FOCTUPOBKH JIA3EPHBIX ONTHUKO-
3JIEKTPOHHBIX TPUOOPOB; METOBI PAOOTHI C
Hay4YHO-TEXHUYECKOM JINTEPaTypoH U




uHpopmanuei

[IK-2.Y.1 yMeTh aHaTU3UPOBATh TEXHUYECKHUE
TpeOOBaHUS, IPEABSIBISIEMBIE K
pa3pabaTbIiBaeMbIM ONITUYECKUM y3JIaM U
AJIEMEHTaM JIa3epHBIX TPUOOPOB U CUCTEM,;
paccUMTHIBaTh JOMYCKHU HA KOHCTPYKTHUBHbBIE
AJIEMEHTHI ONTUYECKUX JCTAJICH U y3JIb
KpEIUICHHUS; BBIOUpATh METO COOPKH U
FOCTUPOBKH Y3JI0B U JETaJlEH J1a3epHON TEXHUKU
U IpuOOpOB, pean3yeMblil Ha CTaHAaPTHOU
AIIEMEHTHOM 0a3e; onpeaensaTs, (GOpMyIUpOBaTh
1 000CHOBBIBATH TPeOOBaHMS K COOpPKE U
FOCTUPOBKE Y3JI0B U JETAJEN Ja3epHOU TEXHUKU U
npuOOpPOB; IPUMEHATH HH(POPMALIMOHHbBIE
pECYpPCHI U TEXHOJIOTUU

I1K-2.B.1 BnageTh HaBbIKAMH pa3pabOTKH
ONTHYECKON CXEMBI JIsi COOPKU U FOCTUPOBKH
y3JI0B U JieTajiell Jla3epHOM TEXHUKH U MPUOOPOB

[1K-3 CriocobeH k

ITIK-3.Y.1 ymeTh 000CHOBBIBAThH NpEAIAracMble
TEXHHUYECKHE PEIICHHs IPU pa3paboTKe
TEXHOJIOTUYECKUX IPOLECCOB KOHTPOIIS OJIOKOB,
Y3JIOB U 3JIEMEHTOB JIa3epHBIX TPHOOPOB U

pa3zpaboTke
CUCTEM; aHAJIM3UPOBATh, IPEICTABIISTH U
TEXHOJIOTMYECKHUX
0(OpPMIIITH PE3yJIbTATHI IIPH pa3paboTKe
IIPOLIECCOB KOHTPOJIS
TEXHOJIOTUYECKUX MPOIECCOB KOHTPOJISI OJIOKOB,
MEXaHUYECKHUX,
y3JI0B U AJIEMEHTOB JIa3epHBIX TPUOOPOB U
ONITUYECKUX U
ONTHUKO oneTem
[TpodeccrnonanbabIe I1K-3.B.1 BrageTs MeTOIaMH pacyeTa
AIEKTPOHHBIX
KOMIIETEHIIUH [apaMeTpPoB U XapaKTEPUCTHUK ONTUKO-
0JIOKOB, Y3JIOB U
AIIEKTPOHHBIX Y3JI0B U AJIEMEHTOB; BBIOOpa
AJIEMEHTOB THITOBBIX
AJIEMEHTOB JIa3€PHBIX ONTUYECKUX CUCTEM,
cucTeM NMpuoOopoB, !
. HMCTOYHUKOB M MPUEMHHUKOB JIa3epHOTO
Ja3epHON TEXHUKH, .
U3JTy4eHUs; BbIOOpa KOHTPOIbHO-U3MEPHUTEIBbHOM
Ja3epHBIX ONTHKO-
anmaparypbl; KOHCTPYUPOBAHHS TUITOBBIX
AIIEKTPOHHBIX . .
nerasnei u QyHKIMOHAIBHBIX YCTPOICTB
npuOOPOB U CUCTEM .
Ja3epHON TEXHUKH, OLIEHKH UX TE€XHOJIOTUYHOCTH,
pacuera nokaszaTelsiell KauecTBa; pa3padoTKH
KOHCTPYKTOPCKON JOKYMEHTAIHIO
IT1K-4 CnocobeH k [T1K-4.Y.1 ymeTh aHamM3UpOBaTh TEXHUUECKNE
Y4acTHUIO B TpeOoBaHUs, MPEAbSIBISIEMbIE K
pa3paboTke pa3pabaTbIlBa€MbIM ONITUYECKUM y3J1aM U
TEXHUUYECKUX AIIEMEHTaM JIa3epHBIX TPUOOPOB U CUCTEM;
TpeOOBaHUN U OTpeneNsATh, POPMYITUPOBATH K 00OCHOBBIBATH
3a/laHul Ha TpeOoBaHUS K pa3padaThIBa€MbIM y3JIaM U
[IpodeccronanbHble | IPOEKTUPOBAHNE AIIEMEHTaM JIa3epHbIX TPUOOPOB U CUCTEM;
KOMIIETEHITNH TUTIOBBIX CXEM 000CHOBBIBATH Mpe/IaraeMble TEXHUUECKHE

pUOOPOB, Y3JIOB U
JleTalIel J1a3epHOMn
TEXHUKH U JIA3€PHBIX
OIITHUKO-
AIIEKTPOHHBIX
PUOOPOB M CHCTEM

pELICHUS TPU MTPOEKTUPOBAHUH Y3JIOB U
AIIEMEHTOB JIa3€PHBIX MPUOOPOB U CUCTEM C
IPUMEHEHUEM WH(POPMAITMOHHBIX PECYPCOB U
TEXHOJIOT Ui

I1K-4.B.1 BnageTs HaBBIKAMHU UCIIOJIB30BAHUSI
WH()OPMAITMOHHBIX PECYPCOB U 0a3 JaHHBIX IPH




pa3paboTke TeXHUYECKUX TpeOOBaHUH U 3a1aHUi
Ha IPOEKTUPOBAHME JIA3EPHO-ONTHYECKUX CUCTEM
U IpubopoB
[TK-5 Cnocoben k
pacuéry,
MIPOEKTUPOBAHUIO U
KOHCTPYHPOBaHUIO
TUIIOBBIX CUCTEM, [1K-5.B.1 BnageTs MeTO1aMU pacyeTa
[Ipodeccuonanbubie
KOMIIETEHIIHH HpI/I60vaB, y3110B 1 napaMeTpoOB U XapaKTEPUCTUK ONTUYECKUX Y3JI0B
JieTajnei J1a3epHon Ja3epHbBIX PUOOPOB U CUCTEM
TEXHUKH, JTA3€PHBIX
ONTHKO-
AIIEKTPOHHBIX
puOOpPOB U CUCTEM

2. Mecro nucuuiinHel B ctpykType OI1

HuctumnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIOIUMUCS
IIPYU U3YYEHHUHU CIIEAYIOUIMX AUCLUIIINH:

— «MarepuanoBeneHue»,

— «TKMy,

— «KoMnbroTepHbIe TEXHOIOIMH KOHCTPYUPOBAHUS U IPOU3BOICTBAY,

— «Onruyeckue MaTepuanbl U TEXHOJIOTUN.

— 3HaHus, NOJIyYEHHbIE NPU M3YYEHHWU MaTepuaja AAHHON AMCLMILIIMHBI, UMEIOT KaK
CaMOCTOSITEJIbHOE 3HAYEHUE, TaK U MOTYT UCIIOJIb30BAThCS MPU U3YUYEHUHU APYTUX JUCLHUILINH:

— «IIpoekTrpoBanue na3epHBIX TEXHOJIOTMUECKUX KOMIUIEKCOBY,

— « JlazepHble TEXHOJIOTUH B IPUOOPOCTPOCHUMY.

3. O0beM U TPYAOEMKOCTh AUCIUIITUHBI
Jannuble 00 obmeM oObeMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeieleHne 3TOH TPyA0eMKOCTH 10 ceMecTpaM) IpeACTaBICHbI B
Tabnure 2.

Tabnuua 2 — O6beM U TPYA0EMKOCTh IUCIUITUHBI

. TpynoeMKOCTb 10 ceMecTpam
Bun yuebHol paboThl Bcero No5 NoG
1 2 3 4
Oowan mpyooemKocmb OUCYUNTIUHBL, 6/ 216 3/ 108 3/ 108
3E/ (1ac)
U3 nux uacoe npakmuueckoii n0020mosKu 51 17 34
AyoumopHhole 3aHamus, BCETo 4ac. 102 51 51
B TOM YHUCJIC:
nekuuu (JI), (gac) 51 34 17
npakTuueckue/cemuuapckue 3ansatus (113), 17 17
(dac)
nabopartopabie padoTsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (1ac) 17 17
9K3aMeH, (Jac) 81 45 36
CamocmosamenvHas paboma, Bcero (Jac) 33 12 21
Buo npomesicymounoit ammecmayuu’ 3auer, OK3.
mudd. 3ager, sx3amen (3auer, udd. 3aq, s, OK3.
K3 %) OK3.

*k
Ilpumevanue: kaHaMAATCKHIA SK3aMEeH




4. CopeprxaHue JUCIUTUTUHBI
4.1. PacnpenesneHue TPYI0EMKOCTH AUCIUILUIMHBI IO pa3/ieiaM ¥ BUAM 3aHSATHH.
Paznensl, TeMBI AUCHUILINHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3uensl, TeMbl AUCHUIIUHBL, HX TPYAOEMKOCTh

Paznenbl, TeMbI TUCIUTIITHBL Jlexuma | 113 (C3) - JIP KII CPC
ACTEL, et (dac) (dac) (dac) (dac) (dac)
Cemectp 5
Paznen 1. MeToibl KOHCTPYUPOBAHUS ONITUYECKUX U 3 1
JIa3epHBIX TPUOOPOB U UX Y3JIOB
Pazgen 2. OCHOBHI TEOPUH HAIEKHOCTH ONTUYECKUX U 6 4 5
JIa3epHBIX TpUOOPOB
Paznmen 3. OGecnieueHne moka3aTeneil KauecTBa
OINTHYECKUX M JIA3EPHBIX TIPUOOPOB MPH 6 6 3
KOHCTPYHUPOBaHUU
Pa3nen 4. KonctpyuposaHnue feraneii u y3noB
ONTHYECKUX U JIa3ePHBIX MpUOOopoB. Beidop 8 4 3
MaTepHaIoB
Paznen 5. OGecnedyenne ycTOMYMBOCTA KOHCTPYKIMH
ONTHUYECKUX M JIA3EPHBIX IIPHOOPOB K BO3AEHCTBHIO 6 3 3
BITUSTIOIINX (haKTOPOB
Hroro B cemecTpe: 34 17 12
Cemectp 6
BrinosiHeHUE KypCcOBOTO MPOEKTa 17
Htoro B cemectpe: 17 17 17 21
Uroro 51 17 17 17 33

IIpakTHueckass TMOATOTOBKA 3aKJIIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
0o0y4JalIMMHUCA  ONpEAENeHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oy;aymiei
npodecCHOHATIBHOM 1 TENFHOCTHIO.

4.2. CopaepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pas3/iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Tabnuile 4.

Ta6muia 4 — CosepxaHue pa3aesioB U TEM JEKIIMOHHOTO IIUKJIA

HOMep pasaciia Hassanwne u COACPIKAHUC PA3aACIIOB U TEM JICKIMOHHbBIX 3aHATHH

1 MeTtoabl KOHCTPYHPOBAHHS ONITHYECKUX M J1a3ePHBIX
NnpudOpPOB N UX Y3JI0B.

11 OTaIbl IPOEKTHO-KOHCTPYKTOPCKUX padoT. 3aauu U
cojepxanue paboT Ha dTamax

1.2 CTpyKTypBhl ONTHYECKUX | JlazepHbIX [Iprbopos.
YHubUIMpoBaHHbIE AIEMEHTHI KOHCTPYKIHA. THUIOBBIE
KOMITOHOBOYHBIC PEIICHUS

1.3 . MeTonpl GyHKIMOHAIBHOTO M MAPaMETPHUECKOTO CHHTE3a
KOHCTPYKUUH

1.4 Pa3pabotka T3 Ha kKOoHCTpyHpoBaHue nmpudopa [Tokazarenn




Ha3HA4YCHUA an6opa 1 TCXHUYCCKHEC XAPAKTCPUCTUKU

1.5 VYcinoBus 3KCIUTyaTalui MpUOOPOB M KATETOPUH pa3MelieHus. Buapt
BHEILIHUX BO3JEHCTBYOMUX (HaKTOPOB
1.6 KauecTBO KOHCTPYKIIMM U TIOKa3aTeIN KauecTBa
1.7 KoHncTpykTopckas foKyMeHTalus Ha mpuoop. Buabl tokyMeHTauu u
TpeOoBaHMs 10 pa3paboTke
2 OcCHOBBI TEOPUHU HAJIEKHOCTH ONITUYECKUX M JIa3ePHBIX NPUOOpPOB
2.1 Bup! morpemHocTeil mpy BHITOJTHEHUH KOHCTPYUpOBaHus. [ledeKTo
MIPOU3BOACTBA U X PA3BUTHE
2.2 Buapl 1 MeToABI pac4eToB TOYHOCTH PUOOPOB U DJIEMEHTOB
2.3 CBoiicTBa 1 TTOKa3aTeNn HaJIe)KHOCTH
2.4 [IpuaTMIer GopMUpoOBaHUs, 00eCTICUSHUS U TTOAACPKAHUS
HaJIeKHOCTHU
25 Metonauka pacdera nmokasaresiei 6e30TKa3HOCTH
2.6 Pacuer 3ulla u cpokoB 3aMeHBI KOMIIOHEHTOB
3 O0ecneyenne moka3areJieil KauecTBa ONTUYECKHX H JIA3ePHBIX
NpuOOPOB NPH KOHCTPYHPOBAHUH
3.1 KOHCTpYKTOPCKO-TEXHOIOTHUECKIE METOABI 00ECIICUeHNUS 3aJaHHBIX
nokaszaTesneil kauecTBa KOHCTPYKLIHU
3.2 [IpuHsTHE ONTUMAIBHBIX PELIEHUH B YCIOBHAX MPOTUBOPEUHIA
KPUTEPUEB U HEONPEAETICHHOCTEN
3.3 H3roroBnenre U KOHTPOJIb ONTHYECKUX AeTalieil. CxeMbl mpolecca
IOCTUPOBKH
4 KoHcTpyupoBanue getajeil ¥ y3/10B ONITHYECKHX U JIa3ePHBIX
npudopos. Beibop MaTepuanos
4.1 KoncTpynpoBanue aeraneil, M3roTaBIMBaeMbIX METOAAMH JIUTHS.
4.2 KoncTtpynpoBanue aeraieil, M3roTaBIMBaeMbIX METOJaMH IIITAMIIOBKU
4.3 KoHcTpynpoBaHue ne4aTHbIX I1J1aT. BrInoaHeHE KOHCTPYKTOPCKUX
pacyeToB NEYaTHBIX IUIAT M Y3JI0B HA X OCHOBE
4.4 TunoBsle KOMIIOHOBOYHBIE PELICHUS] KOHCTPYKIHUHA ONTUYECKUX U
Na3epHBIX TPUOOPOB
45 AHanu3 TeXHOIOTMYHOCTH KOHCTPYKIIMU U OLIEHKA MOKa3aTesel
TEXHOJIOTHYHOCTH
4.6 Pemienue 3a71au koHCTpyUpoBaHus npucnocodaenuii. T3 Ha
KoHCTpyupoBanue npucnocoonenuit. CAITP npucnocobienuit
5 Oobecneyenne ycTOHYMBOCTH KOHCTPYKIMI ONTHYECKUX U
JIa3epHBIX NPUOOPOB K BO3/eHCTBHIO BJIUAIOIIUX (PAKTOPOB
51 Temno dhusnyeckoe KOHCTPYHPOBAHUE
5.2 ObecnieueHre yCTOHUYMBOCTH KOHCTPYKLMH K MEXaHUUECKUM
BO3/IeiicTBUsAM. Pacuer BUOpOyCTOHYHBOCTH
53 OOecniedyeHne 3aUThH KOHCTPYKIIUA OT Pa3TUIHOTO BHIA
3JIEKTPOMArHUTHBIX MOJIEH, BOJIH U CTIEHUAIBHBIX CPEJ
54 Yder TpeOoBaHUH IKOJOTHUECKON 0€30MacHOCTH U 0€30aCHOCTH

JKU3HEIEATEIIbHOCTH IIPU KOHCTPYHUPOBAHUH

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITUS
Tembl IpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHITHs U UX TPYJI0EMKOCTh

DopMeI N3 Hux 3 No
No TeMbl MPaKTUYECKUX TpynoeMKOCTb, | IpaKTUYECKOH | pa3iena
/11 3aHSTUN TMPAKTIICCKIX (dac) MOATOTOBKH, | JUCITHIT
SaHATHH (dac) JIUHBI
Cemectp 6
1 | Konctpyuposanue npu6opos 2pynnosasi 2 2 1
C y4eTom ouckyccus
CBCTOTCXHHUYCCKUX,
TCINNIOTEXHUYCCKUX
TpeOOBaHMHA
2 Pa3paboTka CTpyKTypHI uzpogoe 4 4 1
KOHCTPYKIHH IPHOOpA. npoekmuposanue
basa nannbIx 1 6a3a 3HaHUN
KOHCTPYKTOpa NpuOopHOH
arnmnaparypsl
3 Kareropuu pasmerenus epynnosas 2 2 3
KOHCTPYKIIUU Ha O0BEKTE U oucKyccus
MaCCOFa6apI/ITHLI€
TpeOOBaHMS
4 | BuusHUS KIMMaTHYECKHX U peuenue 4 4 5
MCXaHUYCCKUX BO3ACUCTBUU CuUmyayuOHHbIX
3a0ay
5 OLieHKa TEXHOJIOTUYHOCTH epynnoeas 5 5 3
KOHCTPYKIIHH ouckyccus
Bcero 17
4.4. JlabopaTopHblE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh PUBEACHBI B TabHIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue nabopatopHbIx padboT Tpyn0eMKOCTS, | MPaKTHIECKOH | pasiea
/1 (dac) MOJATOTOBKH, | IHMCIIHAI
(gac) JIMHBI
Cemectp 5
1 | Pa3paGoTka KOHCTPYKTOPCKOM TOKYMEHTAIIUN 4 4 4
10 M3TOTOBJICHHOM JeTalln
2 | PazpaboTka KOHCTPYKTOPCKOH TOKYMEHTAIINN 6 6 3
CKJICEHHOM JIMH3bI
3 Pacuer mokazateneit HaJIeXKHOCTH pudopa 2 2 2
4 Pacuer nokasareneit BUOPOIIPOUHOCTH 2 2 2
KOHCTPYKIIMM MPUOOPHOH anmaparypsl
5 PazpaboTka TeXHHYECKOTO 3a/1aHUs HA 3 3 5
puodop
Bcero 17

4.5. KypcoBoe npoeKTHpOBaHHE/ BBITIOJTHEHUE KYPCOBOW pabOTHI

Ienb KypcoBOro NpoeKTa:

YacoB nMpakTUYECKON MOATOTOBKHU:
[IpuMepHBbIe TeMbI 3a/1aHUI Ha KypCOBOM MpoeKT npuBeaeHsl B pasaene 10 PIT/I.




4.6. CamocrosrenbHas paboTa 00y4aroIXcs
Buapl camMocTosiTenbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TAOIHIIC /.

Tabnuna 7 — Bunbl caMmocToaTeIpHON paboThl M €€ TPYJ0EMKOCTh

Bun camocrositenbHOM paboTh Bzzzo’ Cemectp 5, yac Cemectp 6, uac
1 2 3 4
W3yuenne TeOpeTUYeCcKOro Marepuaia
9
nucuurinHel (TO)
KypcoBoe npoextuposanue (KII, KP) 18
PacuetHo-rpadudeckue 3aaanus (PI'3)
Bemonnenne pedepara (P) 8
[ToaroToBka K TEKyuemMy KOHTPOJIIO 4 3
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
KoHnTtposbabie paboTsl 3a0uHuKOB (KP3)
IToaroToBka K MpoMeKyTOYHOU
arrecrauuu (ITA)
Bcero: 33 12 21

5. Ilepeuenp y4yeOHO-METOAMYECKOTO O0ECTIEUCHHS
JUUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIUIUTHHE (MOIYJIIO)

yqe6H0-MeTOHI/I‘{eCKI/Ie MaTCepuaJIbl I CaMOCTOSITEIbHOMN pa6OTBI 06yqa}01u1/1X05{ YKa3aHbl B
. 7-11.

6. IlepedeHp MEYaTHBIX M AIEKTPOHHBIX YICOHBIX W3TaHHN
[lepeyeHb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI pUBeieH B Tadnule 8.
Tabnuua 8— [lepeueHp MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX U3TaHUN

KomuecTtBo 3K3eMIuisipoB B
Tudp/
bubnnorpaduueckas ccplika Oubmoreke
URL anpec
(KpoMe DIIeKTPOHHBIX IK3eMILISIPOB)

681.7 JlateieB C.M. KoHCTpyHpOBaHUE TOUHBIX 2
J127 (onrtrueckux) mpuOOpoB: YUeOH. mocodue.

CII0.: ITonutexuuka, 2007, 2007. - 579 c.
681.7(083) | Kpyrep M. 4. u np. CnpaBouHuK 1
C74 KOHCTPYKTOPA ONTHKO-MEXaHUYECKUX

npubopos //JI.: MammurocTpoenue. — 1968. —

T.31.-C. 310-316.

7. TlepeuyeHb 3JEKTPOHHBIX 00pa30BATEIILHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «THTepHeT»
[Tepeuenn 3IEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB MH(OPMAIMOHHO-
TGHCKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTepHCT», H€06XOIII/IMI>IX JI1  OCBOCHUSA JOUCIHUIIJIINHBI
npuBesieH B Tadsmiie 9.

Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX O0pa30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «MHTEepHEeT»
URL anpec Haumenosanue

http://books.ifmo.ru/book/pdf/54.pdf | Byp6aes A.M. OtpaboTKa TeXHOJIOTHYHOCTH



http://books.ifmo.ru/book/pdf/54.pdf

KOHCTPYKLUH ONTHYECKUX MPpUOOpoB / YuebHoe
rocodue. - CI16: CIIoI'YUTMO, 2005.- 95 c.

http://books.ifmo.ru/book/pdf/114.pdf | Pary3un P.M. [IpuHIIUIIEI CHCTEMHOTO TIPOEKTHPOBAHUS
onTHYecKux npuoopos / YuedbHoe nmocodue. Yacts II. -
CII6: CIT6 I'Y U'TMO, 2006. - 282 c.

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp TPOrpaMMHOTO OOECHCUCHHS, MCHOIB3YEMOTO MpPU OCYIIECTBICHUU
00pa3oBaTENILHOTO MpOoIiecca M0 JUCLUILINHE.
[lepeuens ncmosb3yeMoro NporpaMMHOTO o0ectiedeHus npeacTasieH B Tadnuie 10.

Tabnuna 10— [lepeueHs mporpaMMHOTo 0OecTeueHUs

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIIECTBIEHIH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIHUIIITHHE

[lepeyenp uCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
tabmuue 11.

Tabmuua 11— Ilepedens HHPOPMAITMOHHO-CIPABOUHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3pl, HEOOXOMUMOW Uil  OCYIIECTBIICHUS
00pa30oBaTeNIbLHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUUECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOM 0a3bI (TIpu HEOOXOTUMOCTH )
1 | JlekimoHHas ay iuTOpHs 51-06-03
MynbTHMeMITHAS JIEKIIMOHHAS Y AUTOPHS 51-06-03

10. OueHouHbIE cpeACTBa ISl MPOBEACHUS TPOMEKYTOUHOHN aTTeCTaIluN
10.1. CocTaB OIICHOYHBIX CPEACTB/JIS TIPOBEACHHS IPOMEKYTOYHOH AaTTeCTaIluu
00y4aromuxcs Mo AUCHUIUIMHE MPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJISl IPOBEACHHS MPOMEKYTOYHOH aTTeCTAIluU

Bua npomexxyToyHOM arTecTauu IlepeueHb OLIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BOIPOCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTsl.
BrinosnHeHne KypcoBOro npoekTa DKcrepTHasi OIleHKa Ha OCHOBE TPEOOBAaHHM K
COJIEP’KaHUIO0 KYPCOBOI'O IIPOEKTA.

10.2. B kauecTBe KpUTEPUEB OLEHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMITCTEHIIMH OOyJaroniMuUCs TpUMEHseTcsl 5-0auTbHas MIKaja ONEHKH C(HOPMHUPOBAHHOCTH




KOMIIETEHIIN, KOoTopasi MpuBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXKET UCIOIB30BATHCS

100-0ampHass  mkaia

MOJYJIbHO-PEUTUHIOBOM  CUCTEMBbl Y HHUBEPCHUTETa,  MpaBuUia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabnuua 14 —Kpurepuu oLeHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETSHUIUH

OreHKa KOMITETEHIINT

5-0ayuIpHAs HIKaIa

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITCTCHITHIA

— oOyyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIE0BATEIFHO M TPAMOTHO €ro U3JIaracr;

— ONMPAsICh HA 3HAHMS OCHOBHOM W JIOIIOJIHWTENIBHOM JINTEpaTypHl,

OTIMYIHO» o
GAYTTCHOY TECHO TIPUBSI3LIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHHS C MPAKTUICCKOM
JESITENbHOCTHIO HATPaBICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTHUPYET BBIIBUTAEMBIE UM UJICH;
— JIeJIaeT BBIBOJKI M 0OOOIICHHS;
— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIN3UPOBAHHBIX IIOHITHIA.
— oOyuyaromuiicss TBEpI0 YCBOWJ MPOrpaMMHBINA MaTepual, TPaMOTHO U
10 CYIIECTBY WU3JlaraeT €ro, ONUpasCh Ha 3HAHWS OCHOBHOM
JUTEPATYPHI,
CXODOLLIOY — HE JIOMYCKAeT CYIIEeCTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTHUYECKOH MAESITeNbHOCTHIO
«3aYTCHO»
HaIlpaBJICHNUS,
— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— BJIaJICET CUCTEMOM CIICIUATN3UPOBAHHBIX OHSITHM.
— 00yyJaromuics yCBOMWI TOJIBKO OCHOBHOW NPOTPAaMMHBIM MaTepua,
M0 CYIIECTBY HM3JIaraeT €ro, ONMMUpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPATYPHI,
— JIOMYCKaeT HeCYNIECTBEHHBIC OIMOKU M HETOYHOCTH,
«yJIOBJICTBOPUTENHHOY .
— UCTIBITBIBACT 3aTPYJHEHUS B TPAKTUYECKOM IPUMEHEHUU 3HAHHWI
«3aYTCHO»
HaIPaBIICHUS;
— cJ1a00 apryMEHTHPYET HAyYHBIC ITOJIOKCHHUS,
— 3aTpyaHSIETCS B (OPMYITUPOBAHUHU BHIBOJIOB M 0000IIICHUI;
— YAaCTHYHO BIIaJICET CUCTEMOM CIICIIHAIN3UPOBAHHBIX OHSITHH.
— o0yJaromuics HE YCBOWJ 3HAYUTEILHOH 4YacTH MPOrPaMMHOTO
Marepuana;
— IOMyCKaeT  CYHIECTBEHHbIE  OIMMOKA W  HETOYHOCTH  MPHU
«HEYTOBJICTBOPUTEITHHO .
pPacCMOTPEHHH MPOOJIeM B KOHKPETHOM HANPaBJICHUH,
«HE 3a4TCHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He GOPMYJIHPYET BBIBOJIOB H 0000IICHUI.

10.3. TumoBkie KOHTPOJILHBIC 33JJaHUS WIIM UHBIC MaTEPHAJIBL.
Bormpocs (3amaun) 11 sK3aMeHa rpeacTaBieHsl B Tabmuie 15.

Ta6nuia 15 — Borpocs! (3agaun) 1715 9K3aMeHa

Ko
Ne /mm [Tepeuens BonmpocoB (3a1au) At SK3aMeHa A
WHIMKATOpa
[ToHsATHA M onpeneseHNs TEXHOJIOTMYECKUX MPOLECCOB [IK-1.3.1

HOpHZ{OK IMPOCKTUPOBAHMA TCXHOJIOTHYCCKOI'O IMpoueccca

DNIEeKTPOIPO3HMOHHBIE METOIbI 00PAOOTKH

JlydeBble MeTOIbI 00PaOOTKH

O06paboTka yIbTpa3ByKOM

DnexkTpoxuMmuyecKas 00paboTka

Mexannueckast 00paboTKa edaTHOM MIaThl

O NOD|O|R|WIN |-

MCTO,I[I)I ITOJIYUCHHU A 3aIOTOBOK




TexHOIOrHus N3TOTOBJICHUS CKICEHHBIX ONTHYECKUX

; JJIEMEHTOB
10 TexHonornyeckasi HoAroToBKa MPOU3BOICTBA IK-1.V.1
11 TexHomoruyeckas JOKyYMEHTAIH
12 Bupl 32U THBIX TOKPBITUI
13 MeTauinueckue IOKPBITHS
14 JlakOKpaco4YHOE MOKPHITHE
15 TeXHOJIOrMYHOCTh KOHCTPYKIIMHU M e¢ 00ecreueHue
16 TpeGoBaHus K XapaKTEPUCTHKAM ONMTHYECKOT0 MaTepuasa
17 CTpyKTypa KOHCTPYKIMHA IPUOOPHBIX CUCTEM [K-2.3.1
18 CTpyKTypa ONTHKO-3JEKTPOHHBIX U JIa3€PHBIX MPUOOPOB
19 KOHCTpYKTHBHBIC Y3IIbI aBTOKOJIIMATOPA
20 CTpyKTypHO-IapaMeTPUUECKUN CUHTE3 KOHCTPYKIIUHU [IK-2.Y.1
21 CTpyKTypHBIE CXEMBI Mpoliecca OCTUPOBKHU
22 [Mapamerpuueckas yHU(UKAHS JIEKTPOHHBIX TPHUOOPHBIX
MOJTyJIei
23 Meroauku pacyera BUOPO- U y1apOIPOYHOCTH IIK-2.B.1
24 Metoauku pacyera TEIIIOBOTO PeXXUMa
25 MeTtomuku pacuera mokasaresneii 6e30TKa3HOCTH
26 MeTo1bl CTaHIapTH3AINH ¥ YHUPUKAIMH KOHCTPYKIIUH.
27 KoHTponb nokpeITuii [IK-3.Y.1
28 Krnaccudukanus u xapakTepuCTUKH BUJIOB MEXaHUYECKOM
00paboTKH eTanei
29 KadecTBo nmoBepxHocTH JeTaneit
30 KoHCTpyKIus y3710B KPEIUICHUS! KPYTIIBIX ONTHYECKIX
neTajen
31 Br16op mapameTpoB paguyca KpUBH3HBI ONITHYCCKUX JIeTaIeH
MIPY KOHTPOJIE METO0M UHTEphEepOMETPHH
32 MeTo/1bl KOHTPOJISI ONTHYECKUX AIEMEHTOB [IK-3.B.1
33 Br16op HanpaBieHHs 1 METOIa KOHCTPYHPOBAHHUS
34 3aaun KOHCTPYHMPOBAHUS MPUOOPHON anmapaTypsl U dTaIlbl [IK-4.V.1
pa3paboTKH KOHCTPYKLUU
35 Cranuu pa3paOOTKH NpHOOPHOH armapaTypbl
36 TpeboBaHMs K KOHCTPYKIMSAM MPUOOPHOI anmapaTypsl U
MOKAa3aTeIH KaueCcTBa KOHCTPYKIIUU
37 OCHOBHBIE TIOHATHS U ONIPEJICTCHHUS B 00JIACTH HAJICKHOCTH
38 XapakTepHucTHKa YCIOBUHN IKCIUTyaTaIllH
CHEIMAIM3UPOBAHHBIX TPYII MPUOOPHON anmaparypbl
39 Krnaccudukanus KTMMaTH4eCKOT0 UCTIONHEHUS KOHCTPYKITUI
puOOpPHOH anmapaTypsl
40 Texandeckue TpeOOBaHMS K KOHCTPYKIIHH MpruOopa.
41 TpeGoBan¥si K KOHCTPYKIIMH 110 HA3HAYCHHIO ATIAPaTyphl
42 Knumarnueckoe nucnonnenne. Kateropuu pazMenienus
KOHCTPYKIIMM Ha 00BEKTE M MaccoradapuTHble TpeOOBaHUs
43 TexHUYECKOE 3a[aHie Ha KOHCTPYHUPOBAHHE.
44 TpeboBanust 6€30aCHOCTH, YPrOHOMHUKH U 3CTETUKU K
KOHCTPYKIIUSIM OPUOOPOB U YCTPONCTB
45 CTpyKTypa mporecca KOHCTPYUPOBAHHSI.
46 baza nannpIX u 0aza 3HAaHUI KOHCTPYKTOpa MPUOOPHOH TIK-4.B.1
armaparypsl
47 [TOMCK KOHCTPYKTOPCKUX PELIEHUN




48 MeTop1 0OecTiedeH s HaIe)KHOCTH IIK-5.B.1

49 Merto/1bl aHanM3a TPUYUH OTKA30B

50 CucTeMHBIN MOIX0]1 K KOHCTPYHUPOBAHUIO aBUALIMOHHOMN
puOOPHOH anmapaTypsl

o1 OnTHueckue XxapakTepUCTUKU MaTepUaJIOB U MOKa3aTeln
Ka4yeCTBA ONTHUYECKOIO CTEKJIA

52 Tumnosas CTpyKTypa KOHCTPYKIIMU COBPEMEHHOM 3JIEKTPOHHOU
nprOOPHOI anmaparypsl

53 OcHOBHasi HOpMAaTHBHAS JOKYMEHTANMs HA KOHCTPYHUPOBAHHE

54 Vyer BIUSHUS KIMMAaTHYECKUX M MEXaHUUECKHUX BO3JICHCTBHI

55 MeTozpl CTaHAAPTH3AINH ¥ YHU(DHUKAIMHA KOHCTPYKIHH.

56 [TapameTpudeckast yHU(DHUKAITUSA JIEKTPOHHBIX TPHOOPHBIX
MOJTyJIei

Bomnpocsr (3amaun) ais 3avera / mud . 3adera npeacTaBieHsl B Taduie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adyera

Kon

Ne n/nt I[Tepeuens Bompocos (3amay) s 3auera / qudd. 3auera
p p (3ana9) 1 A UHIMKATOPa

Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

[lepeuenr TeM AN KypcOBOTO MPOCKTUPOBAHUS/BBIIONHEHUS KYpPCOBOH pabOThI
MpeACTaBICHBI B Tabmwmie 17.
Tabnuna 17 — IlepeyeHp TeM Uit KYpPCOBOTO IPOEKTUPOBAHMUS/BBIIIOJIHEHHUSI KYPCOBOM pabOThI

No /11 [TpruMmepHBIii IepedeHb TeM Ul KypCOBOI'O IPOEKTUPOBAHUS/BBIITOTHEHUS
- KYpPCOBOH paboThI

1 Pa3zpaboTtka y3na kpermienus oobexTuBa (20 BApUaHTOB HCXOIHBIX
apaMeTpoB)

Bompockl st mpoBeneHUsT TPOMEXKYTOUHOW aTTeCTallMd B BHJE TECTUPOBAHUS
MpeCcTaBIeHBI B Ta0nwuIe 18.

Tabnuna 18 — IlpuMepHbIii IepedeHb BOMPOCOB JJIsi TECTOB

Kon

Ne n/mt [IpumepHBIil IepedyeHb BOIPOCOB ISl TECTOB
UHAMKATOpa

OnpenenTh HOMUHAJIBHBIE pa3MeEpPBI IO YKa3aHHOMY PsLy [K-5.Y.2

OHp CACIUTDb BCIIMYMHY JOIIYCKa

OHpe)IeJ'II/ITI) BCPXHEC M HUXKHCC OTKIIOHCHUSA

OrnpesiesieHne BUIa MOCAKU

OHpeI[eJ'II/ITB 3HA4YCHHC 3aMBIKArOICTO 3BCHA

OnpenenuTth NO3UILMOHHBIN TONYCK Oceil

N[OOI IWIN|F-

OHpe,Z[CJ'II/ITB 3HAYCHHUC paauaJIbHOI'O OueHus

[TepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00ydJeHus, Ipe/ICTaBICHBI B Ta0wIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /it [TepeyeHp KOHTPOIBHBIX PaOOT

He npenycmoTpeHo

10.4. MeTtognueckiue  Marepuanbl,  ONPEACTAIONIAE  TPOUEAYpPHl  OLCHUBAHHS
UH/IMKAaTOPOB, XapaKTEpU3YIOMIMX dTambl (HOpMUPOBAHHMS KOMIIETEHLHUH, COepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTHpYyrOMMX MOPAJOK U HPOLEAYypY




IPOBEICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallui O0yYaromuxcs
I'VAIL

11. Metoaudeckue yKa3aHus st 00YJarOIIUXCs IO OCBOCHUIO TUCIIUILTAHBI
(Huoice npusoosimces pekomenoayuu no cocmasieHuro 0aHHo20 pazoena)

11.1. MeTtoauueckue YyKa3aHds [UIA OOYYalOIIUXCA 110 OCBOCHUIO JICKIIHOHHOTO
MaTtepuana (eciu npedycmompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3zHAYEHHUE JICKIIMOHHOTO MaTepuaja — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIy0OKoe U SCHOE H3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpPEMEHHOH JIEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO HMH(OPMAIMIO 10 TeME, a B OCBOCHHUU
byHIaMEHTaNbHBIX MpPOOJEM JUCHUIUIMHBL, METOJAOB HAYYHOIO T[IO3HAHHUS, HOBEHIINX
JOCTIKEHUH HAyYHOW MBICITH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOJOJOTHYECKYIO,
OpraHU3aIMOHHYI0 U UH(GOpPMaMOHHYI0 (QyHKUUHU. JIeKius pacKkpbpIBaeT MOHATHHHBIN anmapaT
KOHKPETHOM 00JlacTh 3HaHUs, €€ MpoOJeMbl, JaeT IEIbHOE MPEJCTaBICHUE O JUCIUILIMHE,
MOKa3bIBACT B3aUMOCBS3b C APYTUMU AUCHUTIIIMHAMH.

[1nanupyemMble pe3yIbTaThl IPU OCBOCHUH 00YUYaIOMIUMHKCS JICKIIMOHHOTO MaTepuaa;

— TIOJIyYEeHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YPOBEHD
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TOJy4Y€HUE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaATEIIEM;

— pa3BuTHE MpO(ecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOsBJIEHUE HEOOXOAUMOI0 HHTEpeca, HEOOXOAMMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YeHWE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKH W TEXHUKH U O
MPOTHO3€ UX PA3BUTHS HA OJIMKAMNIIINE TOIBL;

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh WX B Pa3IMYHBIX
(bopMyIIMpOBKax);

— TMOJIyYeHHE TOUYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JlekiMOHHBIN MaTepuad MOXET COMPOBOXKIATHCS JEMOHCTpaluell ClaigoB U
WCIIOJIb30BAaHWEM pPAa3/laTOYHOr0 MaTepuaja TMpU TPOBEACHHUH KOPOTKUX JHCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/AETbHBIX TEMATHK 10 TUCHUIUIMHE.

CrpyKTypa npeaocTaBiaeHus JEKIIMOHHOTO MaTepHraa:

—  METOJbI U ATANbl KOHCTPYUPOBAHUS ONITHUECKUX U JIA3€PHBIX MPUOOPOB, UX y3IIOB,;

— mpaBuina odopmiieHHs U TpeOoBaHUS K  pa3pabOTKe  KOHCTPYKTOPCKOM
JIOKYMEHTAIUH;

— WU3yYCHUsS TEOPUH HAJCKHOCTH (DYHKIMOHHUPOBAHUS COBPEMEHHBIX  ONTHKO-
AJICKTPOHHBIX U JIA3E€PHBIX MPUOOPOB;

— MeToabl oOecreueHus MOoKa3aTele KayecTBa ONTHYECKUX W JIA3ePHBIX MPUOOpPOB
MpU KOHCTPYHUPOBAHUU;

— BBIOOp Marepuaia, pa3MepoB U OTKJIOHEHUH MPU MPOSKTUPOBAHUY;

—  yHU(DHUIIHPOBAHHBIE JIEMEHTHI KOHCTPYKITUH;

— obecrnieueHHe YCTOMYMBOCTH KOHCTPYKIMM ONTHYECKUX M JIa3€pHBIX MPUOOPOB B
Pa3IMYHBIX YCIOBUSX.

11.2. Metoauueckue ykasaHHus Ul OOyYaroIIUMXCs IO Y4YacTHIO B CEeMMHApax (eciu
npeoyCMOmMpPeHo Y4eOHbiM NAAHOM NO OAHHOU OUCYUNTUHE)

OCHOBHOH 11eJIbIO TSI 00YYarOIIerocs SBJISETCS CHCTeMaTH3alus U 0000IIeHHe 3HAaHUI
Mo wu3yyaeMou Teme, pasaeny, (QopMUpOBaHHME YMEHHs paboTaThb C JOMOJHUTEIbHBIMU
UCTOYHUKAMU HH(OpMAIMK, COMOCTABIATh M CPaBHUBATh TOUKH 3pPEHHS, KOHCIEKTHUPOBATH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pEHHS W T.I. B COOTBETCTBHM ¢ BeIyIIeH



TUTAKTHYECKON IENBI0 COJEp)KAaHUEM CEMHUHAPCKHUX 3aHATUN SIBISIOTCS Y3JIOBBIE, Hamboliee
TPyIOHBIE JUIS TOHUMAaHHS M YCBOGHHS TEeMbl, pa3leibl AUCHMILIMHBL Crneunduxoi naHHOU
(OpMBI 3aHATUH SBISETCS COBMECTHAS paboTa MPENoaBaTess U 00ydalomerocss HaJ peieHueM
MOCTaBJIEHHOW TMpoOJeMbl, a MOMCK BEPHOrO OTBETa CTPOMUTCS HAa OCHOBE YEpeI0BaHUs
WHJUBUTyaIbHOW U KOJUIEKTUBHOMU JESATEIBHOCTH.

[Ipy nDOArOTOBKE K CEMHHAPCKOMY 3aHATUIO II0 TEME MPOCIYIIAHHOM JIEKIUU
HEOOXOAMMO O3HAKOMUTHCA C IUIAHOM €ro MpPOBEICHHUSA, C JUTEpPaTypoll M HayYHBIMU
nyOJIMKausIMu 10 TEME CEMHHApa.

TpeGoBanusl K MPOBEJICHUIO CEMUHAPOB

Cemunapol npogooamcs 6 UHMEPAKmueHol Qopme 6 ude 2pynnosvix OUCKYCCULL NO
NPeosIoNCEHHBIM Npenooasamenem memam

11.3. Meroauueckne ykazaHHUS Ui OOyYaIONMUXCS 1O TPOXOXKICHUIO MPAKTHUYECKUX
3aHATHH (eciu npedycmMompeHo y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTudeckoe 3aHSATUE SBISCTCS OJHOW M3 OCHOBHBIX (DOPM OpraHm3anuu y4eOHOTO
npolecca, 3aKIII0Yaroniasicsl B BHIIOJHEHUN 00yYalOIUMUCS 10 PyKOBOJICTBOM IpernoaBaTeis
KOMIUIEKCa Y4eOHBIX 3aJaHUi C IENbI0 YCBOSHHUS HAYYHO-TEOPETHYECKHX OCHOB YUYeOHOM
JUCIUILIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH €ATEIHbHOCTH.

[enpro MpakTUYECKOTO 3aHITHS IS 00yYarOIIerocs SBISETCS MPUBUTHE 00YJIAOIIHMCS
YMEHHH U HaBBIKOB MPAKTUYECKOM EATEIBHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyembie pe3yabTaThl IPU OCBOCHUU 00YYaOIUMCS IPAKTHUSCKUX 3aHSATHI:

— 3aKkperuieHue, yriayOJeHWe, pacIlMpeHre W JeTalu3alus 3HAHUW MPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— Dpa3BUTHE TIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEJIbBHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHWEC HOBBIMH METOJAaMU W METOJUKAMU HW3YYCHHS] KOHKPETHOH YyueOHOM
JUCUHUILINHBI;

— BBIPA0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYUYEHHBIX 3HAHHWHA s
BBITIOJTHCHHS 3aIaHMI;

— o0ecrnedyeHre paldoOHAIBHOTO COYETaHUsl KOJIJIEKTUBHOM M MHAMBHIyaJIbHON (Gopm
o0ydeHusl.

TpeGoBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHITHHA
Ilpakxmuueckue 3auamusi npoGOOSMCS 68 UHMEPAKMUBHOU (opme 8 8uoe 2pynnosvix
OUCKYCCULl NO NPEOIONCEHHBIM Npenooagamenem memam

11.4. Metoauueckne ykazaHUs JUIsi OOYYalOLIMXCS 1O BBINOJHEHHIO J1TAOOPaTOPHBIX
paboT (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xozme BbImonHEHHS J1a0OpaTOpHBIX paboT oOyyaromMHCsA JOJKEH YIIIyOUTh H
3aKpENHTh 3HAHMSA, MPAKTHUYECKUE HABBIKH, OBJA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJTU(PHUKAIMOHHON XapaKTEePUCTHKONW OO0yYarolerocs.
Brimonnenune mabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTANIbHO-TIPAKTHYECKOM, pacueTHo-
AQHAJTUTMYECKON YacTe U KOHTPOJIBHBIX MEPOTIPUITHH.

Boinonnenue nabopaTopHbIX padboOT 0O0ydaromMMCS SIBISIETCS HEOTHEMJIEMOM 4YacThiO
U3yUYeHHs] JTUCHMIUIMHBI, OIpeNenseMOoi yueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIINX OCHOBHBIX 33/1a4 00yJaromerocs:

— T[pHOOpETeHHE HABBIKOB HCCIEAOBAaHMS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIUILTUHEI;

— 3aKpeIUIeHHE, pa3BUTHE U JETAIN3alUs TEOPETHUYECKUX 3HAHUHM, MOJYyYEHHBIX Ha
JEKIMSIX;

— ToJyueHHe HOBOM MH(OpMAIUK 10 3y4aeMOol AUCHUILINHE;



— npuoOpeTeHHe  HaBBIKOB  CaMOCTOATENBLHONH  paboOThl ¢ J1abOpaTOpPHBIM
000pyI0BaHHEM U TPUOOPAMH.

3amanue v TpeOGoBaHUs K IPOBECHUIO JIA00PATOPHBIX paboT

3aoanue u mpebosanus Kk 1aOOPAMOPHLIM pabOmMam npeocmasieHa 8 JUYHOM Kabuneme
cmyoenma. B nabopamopuvix pabomax mpebyemcsa paspabomams  KOHCMPYKMOPCKYIO
OOKYMEHMAayuio OJisi ONMU4eCKUX CUCeEM.

CrpykTypa u hopma oTuera 0 1abopaTopHoil paboTte

B omuem o pesyrbmamax evinonHeHHOU 1AOOPAMOPHOU padomvl HeoOX0OUMO
BKIIOYUMb.  MUMYIbHBIL  JUCH  KpAmKUue meopemudeckue CceedeHus ¢ HeoOX00UMbLMU
unnocmpayuamy  Ojisk OmMeemo8 HaA KOHMPOIbHblE BONPOCHL, OCHOBHLIE 3ABUCUMOCMU, NO
KOMOPbIM BbINOIHACMCS pACYem napamempos; 000CHOBAHUs 8blO0OPA MAMEPUATLO8, PA3MEPOE U
00NYCKO8;, UCXOOHble OAHHble U pe3yIbmambsl pacyemd, Yepmedicu, AHAIu3 pe3yibmamos u
661860061 N0 pabome.

TpeGoBanus k 0ohopMIIEHUIO OTYETa O JIabopaTOpHOU paboTe
Omuyem oghopmasemcst Kancovbim y4auumcst UHOUSUOYAIbHO Ha aucme popmama A4.
TumynvHolll tucm codeparcum OanHwvle 0 pabome (mema, oucyuniuna), ®PHUO asmopa u
npenooasameiisi;
yenu u 3a0a4u;
meopemuyecKue 6600Hble OAHHbIE,
Hanuque mexHu4ecKkoe0 OCHAWEeHUsL,
8b10panHble MeMOoObl NPOBEOeHUs IKCHEPUMEHMA,
NOJYYEHHbLE 8 NPOYecce UCCIe008AHUsL Pe3YTIbIMAmbl (C NPULOACEHUEM NOONUCAHHOZO
NPOMOKONA);
AHAIU3 pe3yIbmamos IKCnepUMeHma,
3aKa0YeHUe U 8b1600bl

11.5. Meroauueckne yKazaHusl IS OOYYAIOMIMXCS IO TPOXOXKICHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOTHEHUS KYPCOBOM pabOTHI (eciu npedycmMompeHo yueOHbIM NAAHOM HO
O0auHOU oucyuniuHe)

KypcoBoii mpoekT/ paboTa IpOBOJUTCS C ENbI0 POPMHUPOBAHUS Y OOYUAFOLIUXCS OTIBITA
KOMIUTIEKCHOTO PEIIeHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON IS TeTLHOCTH.

KypcoBoit mpoektr/ paboTa T103BOJSET OOYUYAIOIIEMYCS: YC80Umv HA NPAKMUKe
NOyYeHHble 3HAHUS

CTDVKTVDa MOSICHUTEILHOM 3aIIMCKU KYPCOBOTO HDOGKT&/ Da6OTH

1. Ilo 3a0anHbIM KOHCMPYKMUBHBIM NApaAMempam o0beKmusa onpeoeiums cnocoo
KpenjieHus.
2. Bvinonnums uepmedicu Kajxicoou JIuUH3bL 8 OMOENbHOCMU, Onpas, cOopouHvie

yepmedicu CKIeeHHOUL TUH3bl, 00bEKMuUa u 0hopmums cneyuduxkayuio.

TpebGoBanust kK 0(OPMIICHHUIO MOSICHUTEIBHOM 3aIMMCKU KYPCOBOTO MPOEKTa/ pabOThI

Yepmeoic aun3 u ob6vekmusa 00CHbl Obimb GvinoaneHvl 8 coomeemcemeuu ¢ ITOCT
2.412-81 «Eounas cucmema KOHCMPYKMOpPCKou Ookymewmayuu. Ilpasuna evinonnenus
yepmeoicell U cxem ONMUYECKUX UZ0ETULLY.

11.6. Meroaudeckue yKazaHus IJis 00y4arouuxcs Mo MPOXOXKIACHUIO CAMOCTOSITEIIbHON
paboThI



B Xoze BBINOJIHEHUSI CaMOCTOSITEIBHON PabOThl, 00YYarOIUIICS BBINOIHAET padoTy MO
3aJ]aHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIMOAaBaTellsi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

st oOygaronuxcst 1Mo 3a04HOM ¢dopMe OOydeHHS, CaMOCTOSTENbHass paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBITOTHEHUS CaMOCTOSATEIBLHOM PaboOThI, y oOyuaromerocss GpopMupyercs
nenecoodpasHoe MmIaHUPOBaHUE pabodero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMH W CHUCTEMAaTH3aIlMHM MPUOOpPETACMbIX 3HAHWH, 00ECIIEYMBACT BBICOKHIA
YPOBEHb YCHEBAaEMOCTH B NEpUOJ OOydYeHHUs, IOMOTaeT IOJIYYUTh HABBIKH IOBBIIICHHS
npoeCCHOHATIHLHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepuallaMd,  HAlpaBISIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yYarOIIUX CSSIBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 10 TUCIHUILIHHE;

— METOJMYECKUE YKa3aHHs IO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
10 32049HOU (hopMe 00yHIeHus).

11.7. Metoanueckue yKaszaHUs Ui OOYyYaroIlUXcsd 10 TPOXOXKIACHUIO TEKYIIETO
KOHTPOJISL yCIIEBAEMOCTH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauyecTBa 3HAHUMI
00yyaroIuXxcsl, OCYIIECTBIAEMOI0 B TEUEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUSA XOJla OCBOCHUS
JUCLUIUINHBI.

IIpomedicymounsiii KOHMPOIbL NPOBOOUMCSL 8 (hOpME MeCMUPOBAHUS ¢ NPEOOCMABIeHUEM

PAa36epHYmbIX 0MEEMos Ha NPeOIONHCEHHbIE BONPOCHL.

11.8. Meroaunueckue yka3zaHUs 7Sl OOYYaIOMIMXCS O TMPOXOXKIACHHUIO MPOMEKYTOTHON
aTTeCTallUu.

[IpomexxyTouHast ~ aTrecTamusi  OOy4alOIIMXCS  MPEAYyCMAaTPUBAET  OLICHUBaHUE
MIPOMEXKYTOUHBIX U OKOHYATEIBHBIX PE3YyJIbTAaTOB O0y4YeHHs MO auciuiuinHe. OHa BKIIIOYAET B
ceost:

— D9JK3aMeH — (opma OIEHKM 3HaHWH, TOJYYEHHBIX OOYyYaroIIMMCS B IPOIECCE
M3YyYEeHUS BCEH NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOThl, CIOCOOHOCTH
NPUMEHSATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. DK3aMeH, KaK MpaBuio, MPOBOJAMUTCS B
Nepuoj HSK3aMEHAIIMOHHOW CECCHMM W 3aBepIaeTcsi aTTeCTAI[MOHHON OIEHKOM «OTIHYHOY,
«XOPOIIOY, «YJIOBIECTBOPUTEIHEHOY, «HEYIOBIECTBOPUTEIILHO.

— 3a4er — 9T0 (hopma OIEHKU 3HAHUU, MOTYUYEHHBIX OOYYArOIIUMCS B XOJI€ U3yUYCHUS
y4eOHOM TUCIUTUTMHEI B LIEJIOM UM MPOMEXYTOUHas (10 OKOHYAHUU CEMEeCTpa) OICHKA 3HAHMIA
00ydJaromuMcs 10 OTJEIBHBIM pa3fienaM JUCIUTUINHBI C aTTECTAIMOHHOW OIICHKON «3auTEHOY
WU «HE 3a4TEHO».

— muddepeHInpoBaHHbI 3aueT — 9T0 (¢GopMa OLEHKH 3HAHUHM, TMOMyYEeHHBIX
00ydJaronuMcs Mpy U3YYEHUU JTUCIHUIUIMHBI, TIPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILO0Y, KyJAOBIECTBOPUTEILHOY, «HEYAOBIECTBOPUTEIHLHOM.

Obs3amenvho 0115 3an0IHeHUs npenodasamenem. YKa3vl8aromcs mpeoo8aHus u memoobvl
npoGedeHUs NPOMENHCYMOYHOU ammecmayuu.



JIuct BHECEHUs! U3MEHEHUH B pabouyto MporpaMMy JUCHUTUIAHBL

Jlata BHEceHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIErO
HW3MEHEHMUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit




