MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pazoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHIM A"

Kadenpa No 32

YTBEPXJAIO
PyxoBoauTens 00pa3oBaTebHON IPOTPaMMBI

JIOII.,K.T.H.,JTOII.

(1OJDKHOCTB, Y. CTEIEHb, 3BaHUE)

0.4]. Conénas

(MHHUIHAIB, (HaMHITIS)

(TToIHCH)

«27» urons 2024 r

PABOYASA [TPOTPAMMA JJUCHUITJIMHBI

((AI[,Z[I/ITI/IBHOC IIPpOU3BOACTBO»
(HammeHoBaHWe JUCIUILINHEI)

Ko nampaBieHust IoAroOTOBKU 13.03.02
HanMenoBaHue HarpaBICHUS
DNEKTPOIHEPTETHKA U DJEKTPOTEXHUKA
IMOATOTOBKH
HaumenoBanue
[{udposast sHEpreTHKa
HATPaBIEHHOCTU
®dopma 00yueHUs 3a04Has
l'on mpuema 2024

Canxrt-Ilerepoypr — 2024




Jluct cornacoBanust pabodeit mporpaMmbl TUCITATITUHBI

[IporpamMmy coctaBui
y

f

Cr. mpen.

A.B. Peicun

(OKHOCTB, Y. CTETICHB, 3BaHHE) (mmoamucsk, nara)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 32

«26» utons 2024 r, mporokoin Ne 10

3aBenytomuii kadeapoit No 32

K.T.H.,JOIL.

(VMHUTHATEL, (haMUITHS)

C.B. Conéuniii

(y4. cTenieHb, 3BaHUE) (moanwuce, gara)

3amecTuTenb TupeKTopa HHCTUTYTa Ne3 1o MeToanueckoit pabore

CT. IpCIoaaBaTciib

(MHMLKANTBI, (haMuTHs)

H.B. PemternukoBa

(OIKHOCTB, Y. CTETICHB, 3BaHHE) (moarmuck, nara)

(vHKUMANEL, haMUIIHs)



AHHOTaNNA

JucuumimHa «AITUTHBHOE MPOU3BOJICTBO» BXOAHUT B OOPa30BATEIBHYIO MPOTPaAMMY
BBICIIETO OOpa30BaHMs — IporpamMmy OakajiaBpuara 1o HampasieHuro noarotoBku 13.03.02
«JNEeKTPOIHEpPreTuKa W DJICKTPOTeXHUKa» HampasieHHocTH «L{udpoBas sHEpreTHkay.
Hucnurmuna peanusyetcs kadenpoit «Ne32y.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

[TK-4 «AaauTUBHOE MPOU3BOJCTBOY

CopepxaHre TUCHUIUIMHBI OXBATHIBAET KPYI BOIMPOCOB, CBS3aHHBIX C OCHOBAaMU
MPOEKTUPOBAHUS DJIEKTPOTEXHUUECKON U AJIEKTPOMEXAaHMYECKON MPOIYKIMU C MPUMEHEHHUEM
CPEICTB aBTOMATH3allMU IMPOCKTHPOBAHUS W JAIBHEUIINM IPOU3BOJICTBOM C MPHUMEHEHHUEM
aJIMTUBHBIX TEXHOJOTH. PaccMaTpuBaloTCs MpUMEHsIEMbIE B 3JIEKTPOIHEPTETHKE MaTepUaibl U
METO/BI TOCTOOPAOOTKH U3/IETHH.

[IpenogaBanne AMCUUIUIMHBI MpeaycMaTpuBaeT cienyromue ¢GopMbl OpraHU3aINH
y4e0HOT0 TpoIiecca: JISKIUH, Ta00paToOpHbIC padOThI, MPAKTUICCKUE 3aHATHUS, CAMOCTOSITCIIbHAS
paboTa oOyuaromierocs.

[TporpaMMo#i ITHUCIUTUIMHBI TPETYCMOTPEHBI CIEAYIONUE BHUABI KOHTPOJS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIUIUIMHBI COCTaBJseT 4 3a4eTHBIX enuHulbl, 144
Jaca.

S3bIK 00y4deHUs IO JUCLUILIMHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Lenbto npenoiaBanus SBISIETCA MOMyUYeHUE 00YYArOIIUMUCS HEOOXOIUMBIX 3HAHUH IS
MPUMECHECHUS AJUTUBHBIX TEXHOJOTHH B MPOGECCHOHATBHOW eATEeIhHOCTH, 3HAKOMCTBO C
pazauuHbiMH  MeTofamu 3D  mewaTtw, WHCHONB3yeMBIMH MaTepualaMd M MOATOTOBKOU
YIPaBISIOUUX IPOrpaMM ISl ocyliecTBiIeHus 3D neyatu B 3JIeKTPOIHEPTETUKE.

1.2. JlucuuniuHa BXOOUT B  COCTaB  4YacTd, (OpMHUPYEeMOH  ydaCTHUKAMHU
00pa3oBaTesbHBIX OTHOIIECHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (l1ajee —
OI1 BO).

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

B pesynbrare m3ydeHus AMCHUILTUHBI O0yYaIOIIUNACSA AOKEH 00J7alaTh CIICTYIOIUMU
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMOETEHIINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon u Kox n HanMeHOBaHME NHIMKATOPA JOCTUKEHUS
HaVMEHOBAHHE
KOMIIETCHIIUU KOMIIETCHLIUU
KOMIIETCHIIMU

[1K-4./1.1 BeiOupaeT 000pya0BaHUE aIUTUBHOTO
IIPOU3BOJICTBA U UCXOJHBIE MATEPUAIIBI IS
M3TOTOBIICHHS 0O BEKTOB MPOPECCHOHATEHON
JIeATEIbHOCTH U3 KOMIIO3UIIMOHHBIX MaTEPUATIOB
aJIUTUBHBIMU METO/IAMH

[1K-4./1.2 aHanu3upyeT UCTOYHUKHU SHEPTUU U
¢buznyeckue IBJICHUS, IPOUCXOAIINE B XO/I€
U3rOTOBIIEHUSI 00BEKTOB PO ECCHOHATLHON
[Ipodeccuonanbusnie | [IK-4 AnmutuBHOE | IEATEIBHOCTH U3 KOMIIO3UITMOHHBIX MAaTEPHAJIOB
KOMIIETEHIINH MIPOU3BOJCTBO aJINTUBHBIMU METOJIAMHU

[TK-4.J1.3 BBIIONHSET pacyeThl U MPOECKTUPOBAHUE
00BEKTOB IPOeCCHOHATBHON J1eITENbHOCTH,
W3TOTABIUBAEMbBIX METOJIAMU aITUTUBHBIX
TEXHOJIOTH1, C UCIIOIB30BAHUEM CUCTEM
AaBTOMATHU3UPOBAHHOT'O MPOEKTUPOBAHMUSI.
[TK-4.]1.4 BBITIOTHSAET CTAaTUYECKUIN aHAN3
MOJIEJIN U3/eINs, TPOU3BOAUMOr0 METOIaMU
AJTITUBHBIX TEXHOJIOTHI.

2. Mecro nucuumianHsl B cTpyktype OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
P U3YUYEHHUH CIENYIOUINX AUCIUILINH:

— «UMmxeHepHas v KOMIObIOTEpHAs rpadukay,

— «lIpuknagHas MExaHUKay,

— «MarepuanoBesneHue»,

— «DIEKTPUYECKHUE MALIUHBD.

3HaHMs, TIOJNyYEHHBbIE NPU U3YUYEHHUU MaTepuana JaHHOW AHUCUUIUIMHBI, WMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS ITPU U3YUEHUH IPYTHX AUCLMILINH:

— «IIpou3BOACTBEHHAs NPEAAUIIIOMHAS TPAKTUKAY,

— «Hanucanue BKP».

3. O0BEM U TPYJAOEMKOCTh AUCITUTITHHBI




Jlanubie 00 oOmieM 00beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPeICTABICHBI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUILTUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne9
1 2 3
Oobwan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu 8 8
AyoumopHnusie 3anamus, BCEro vac. 12 12
B TOM YHCIIC:
nexuuu (JI), (gac) 4 4
npakTuueckue/cemunapckue 3anarus  (I13), 4 4
(dac)
naboparopusie pabotsl (JIP), (yac) 4 4
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (dac) 123 123
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3ay, OK3. OK3.
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTAHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Paznensl, TeMbI TUCIUITITNHBI Jlexunn | 113 (C3)) - JIP KT CPC
(dac) (dac) (uac) (dac) (gac)
Cemectp 9
Pasnen 1. BBenenue B aIuTUBHEBIE TEXHOJIOTUH
Tema 1.1. OOmme TepMUHBI, KIacCHPUKAIHS
AJTUTUBHBIX TEXHOJIOTHH.
Tema 1.2. OCHOBBI aBTOMATH3aLIUHU TIPOLIECCOB. 1 1 33
Tema 1.3. OO6oOmieHHass cxema omnepanuil Tpu
MPOTOTUITUPOBAHUH.
Tema 1.4. Cneundpuxa paboTel Ha  pasHBIX
YCTPOMCTBAX aJJIUTUBHBIX TEXHOJIOTHH.
Paznern 2. OCHOBBI aTUTUBHBIX TEXHOJIOTUNA
Tema 2.1. @®orononuMepusaliOHHBIE MAaTEpPHAIIBL.
JlazepHast ctepeonuTorpadus.
Tema 2.2. JlyueBble CHCTEMBI NPOTOTUIIHMPOBAHMUSL.
MeTo/1pI TPOTOTUITUPOBAHKS Ha IOPOIITKOBOW OCHOBE.
Tema 2.3. TpeGoBaHus K NPUMEHAEMBIM MaTepHaIaM 1 1 1 35
B JEKTPOIHEPTETHKE, MIPUMEHSIEMBIX JUTSt
W3TOTOBJIEHUSI KOMIIOHEHTOB allapaToB 3aIllUThl U
npeoOpa3oBaTesei.
Tema 2.4. DOtanmbl TEXHOJOTUYECKOTO Tpolecca
W3TOTOBJICHUS] MHTETPAJIbHBIX MUKPOCXEM.




Pazgen 3. Ilpumenenue aaguUTHUBHBIX TEXHOJOTUH B
AIEKTPOIHEPTETHKE

Tema 3.1. Boibop MaTepuanoB, KOHCTPYHPOBaHHE H
JIV3aiiH.

Tema 3.2. IlogrorosBka 3D Moxeneii, HOATrOTOBKAa
YIPaBISIONINX TIPOTPAMM.

Tema 3.3. IlpuMeHeHHEe MpPOTOTUNUPOBAHUSI B
MAaIIMHOCTPOCHUH H 3JICKTPOIHEPTEeTHKE.

Tema 3.4. AHanu3 W TUTAHUPOBAHHUE, TPOH3BOJCTBO
OCHACTKH B ITPOMBIIIUICHHOCTH.

Pazmen 4. IloctoOpaboTka  um3genuii, TOCHE
HM3rOTOBJICHUS METOAAMH aIJUTUBHBIX TEXHOJIOTHIA.
Tema 4.1. IlocTtoOpaboTka 3JIEKTPOTEXHHUSCKHUX
15631 (17171 1ocJie MPUMEHEHUS aIIUTUBHBIX 1 2 20
TEXHOJIOTHH.

Tema 4.2. TeXHONOTHN OYHCTKH WM 3aAIMTHl H3ACIIHS
JUIS JaJbHEWIIeH SKCIUTyaTaluu.

HUroro B cemectpe: 4 4 4 123

Hroro 4 4 4 0 123

IIpakThueckas IOATOTOBKA 3aKIIOYAETCd B  HENOCPEICTBEHHOM  BBIIOJHEHUU
O0yJaromMMHUCST  OMNpENEeNeHHBIX  TPYAOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oy;ymien
npodecCHOHATIBHOMN 1 TeTbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TEM JICKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJoB U TCM JICKIHMOHHOI'O NUKJIa

Howmep
Haspanne n COACPIKAaHNE PA3JCJI0B U TEM JICKIMOHHBIX 3aHATHUUN
paszena
1 BBeneHue B aJIUTUBHBIC TEXHOJOTHHM, OOIIME TEPMHUHBI, KiIacCU(UKALUSA aJTUTHBHBIX

TEXHOJIOTHI, OCHOBBI aBTOMAaTH3allMM TPOIECCOB, OOOOIEHHAs cXema Olepaluid Ipu
POTOTUIIMPOBAHKH, crieliUdrKa paboThl HA Pa3HBIX YCTPONUCTBAX aIMTHBHBIX TEXHOJIOTHIA.

2 OCHOBBI  aIAINTUBHBIX TEXHOJIOTUH, (OTOMOTUMEPHU3ALNOHHBIE MaTepuanbl, Jia3epHas
cTepeonuTorpadusi, JIyueBble CUCTEMbl MPOTOTUITUPOBAHUS, METOABI MPOTOTHIIUPOBAHUS Ha
MOPOIIKOBOM OCHOBE, TpPeOOBaHMsS K MPHUMEHSEMBIM MaTepuallaM B 3JEKTPOIHEPreTHKE,
MPUMEHSIEMBIX IJIS1 W3TOTOBJICHUS KOMIIOHEHTOB alllapaToB 3alllUThl M IpeoOpa3oBaTese,
3Tanbl TEXHOJIOTHYECKOTO MPOIIECCa M3TOTOBIEHHS MHTETPATbHBIX MUKPOCXEM.

3 [Ipumenenne aAMTHUBHBIX TEXHOJNOTHH B  DAJIEKTPOIHEPreTHKE, BHIOOP MaTepHasoB,
KOHCTpYMpOBaHME U AM3aiiH, moaroroska 3D Moxeneil, NOArOTOBKA YIIPABISIOIUX POTrPAMM,
IIPUMEHEHUE MPOTOTUIIMPOBAHUSA B MALIMHOCTPOCHUHM U DIIEKTPOIHEPre€TUKE, aHAIU3 U
[IJIAHUPOBAHME, ITPOU3BOICTBO OCHACTKU B IPOMBIIIJIEHHOCTH.

4 [TocToOpaboTka w3menUiA, TIOCIE W3TOTOBICHUS METONAMH AIAUTHBHBIX TEXHOJOTHH,
MOCTOOpabOTKa ANMEKTPOTEXHUUYECKUX H3JCIUN T0CIe MPUMEHEHUS aJNTUBHBIX TEXHOJIOTHH,
TEXHOJIOTMH OYUCTKU U 3aIUThl U3IETUs IJ1s JaJIbHEeHIIeH SKCIUTyaTallku.

4.3. TlpaxTtuyeckue 3aHATHUS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJTOEMKOCTh MIPUBEACHBI B TAOIHIIE 5.

Ta6mmma 5 — [IpakTHdecKue 3aHsITHSI U UX TPYI0EMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTHYECKUX | TpPyaOEMKOCTb, |MPaKTUYECKOM |pa3jaeia
/1 3aHSATUN 3aHATUN (dac) MMOATOTOBKH, | THUCITHIT

(gac) JIUHBI




Cemectp 9

1 Hsrorosiienue PacueTtHO- 1 1 1
00BEKTOB rpaduueckas pabota
3JIEKTPOIHEPTCTHKN
MmeTogoM FDM
2 [IpousBoacTBa Pacuyerno- 1 1 2
3JIEMEHTOB rpaduueckas pabota
ANMEKTPUUYCCKUX
MAaIllMH METOAaMuU
aJTUTUBHBIX
TEXHOJIOT Uit
3 Hacrpoiika neyatu PacueTHo- 2 2 3
Kopryca rpaduyeckas pabora
aBTOMAaTHYECKOTO
BBIKJTFOYATEIS
Bcero 4 4
4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI U KX TPYIOSMKOCTh ITPUBEICHBI B TAOIUIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
W3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT Tpyn0CMKOCTS, | MPAKTHICCKOHR | pasiena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 9
1 KannbpoBka aJIMTUBHON YCTAaHOBKHU 1 1 2
2 [Tegats Ha FDM mipunTEpE 1 1 3
3 ITeuats Ha LCD npunrepe 2 2 4
Bcero 4 4

4.5. KypcoBoe npoeKkTUupoBaHUE/ BHIIOTHEHUE KyPCOBON PabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroIXCs
Bunel camocTosiTenbHON paboThI U €€ TPYJA0EMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 9,
Bun camocrositensHO# paboTh
qac qac
1 2 3

W3yueHne TeopeTuyecKoro Marepuasia

35 35
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroToBka K TEKy1emMy KOHTPOJIIO 35 35
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)




Kontposbusie pabotsl 3a04HukoB (KP3) 10 10

HOI[I"OTOBK& K IIPOMEXKYTOUYHOU 43 43

arrectanuu (I1A)
Bcero: 123 123

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSTEIILHON PabOThl 00YUYaOIIUXCS TT0 AUCIUTUTMHE (MOIYJTIO)

Y4eOHO-METOIMUECKUE MaTepHalbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCsl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUI MpHUBEIeH B TadIuIe 8.
Tabnuua 8— [lepeyeHb Ne4yaTHbIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Komuectso
9K3EMILTIPOB B
Hlup/ bubnuorpaduyeckas ccpuika 6I/I6J]I/I(Ylil(e
URL anpec
(KpoMe 2JIEKTPOHHBIX
HK3EMILISIPOB)
AJTMTUBHBIC TEXHOJIOTUHU B 3JICKTPOIHEPTETHUKE
yuebHoe nocobue / A. B. Pricun, C. B. Conénbiii ; C.-
621.3 [TeTepO. roc. yH-T a3POKOCM. TIPHOOPOCTPOCHHUS. - 5
P95 DneKTpoH. TeKcToBbIe 1aH. - CankT-IlerepOypr : 131-BO
I'VAII, 2023. - 66 c.
OcHoBbl pabotsl B NX Siemens : y4eOHO-METOAMYECKOE
nocooue / A. B. Pricun, C. B. Conensrii, O. f. Conenas,
681.5 B. I1. Ky3sMmenko ; C.-ITetep0. roc. yH-T a9pOKOCM. 5
O-75 pUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE JaH. - CaHKT-
[TerepOypr : Uzn-so I'VAII, 2021. - 53 c.
[MpoekTupoBanue u MmoaenupoBanue B T-Flex CAD :
y4yeOHO-MeToanueckoe nocooue / A. B. Pricun, C. B.
681.5 N
0-75 Conénniit, B. II. Ky3pmenko ; C.-Iletep6. roc. yH-T 5)
a’pOKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE
nad. - Cankr-IlerepOypr : Uzn-so I'VAII, 2023. - 78 c.
[IpoextupoBanue u moaenuposanue B T-Flex CAD :
yaebHo-MeToudeckoe mocobue / A. B. Peicun, C. B.
004 Conénniit, B. I1. Ky3pmenko ; C.-Iletep6. roc. yH-T 5)
P 95 a’pokocM. npudbopocTtpoenus. - Cankr-IlerepOypr : U3a-
Bo ['YAII, 2023. - 78 c.

7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
UH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOU ceTn « THTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH cetn «VHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIHHEI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OO0pPa30BATEIBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTh «HTepHEeT»
URL anpec Haumenosanmue




https://support.ultimaker.com/hc/en-us CrpaBounbie MaTepuaiibl Ultimaker Cura

ttps://www.thingiverse.com/ [Tnardopma s oomena STL moaensimu
Thingiverse

https://tflexcad.ru/download/documentation/ | CipaBounsie marepuainsl T-Flex CAD

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OecHeueHus, HCIOJIb3yEeMOTO TMpPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedyeHp UCIONB3yEeMOTro MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecreyeHus

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOUHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUTHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 6a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun

n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOUMOCTH)
JlexuiMOHHAS ayIUTOPHUS 21-21
MynbTuMeanitHas IeKUMOHHAs Ay AUTOPUSI 31-04
CrnenuanusupoBaHHas gadoparopus «HoBbIx 417
MTPOU3BOJICTBEHHBIX TEXHOJIOT I

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIHH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 10 JTUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI MPOMEKYTOYHON aTTeCcTalluu

Bug npoMeXKyTOYHOM aTTecTauu [TepedeHb OIIEHOYHBIX CPEJICTB

DK3amMeH CnHcoK BOIPOCOB K IK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK O00yYaronuMHUCS TPUMEHSETCS S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas nmpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BAThCS
100-6ammpHas  mIKama ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBl  YHHUBEpPCUTETa,  IpaBuja




HCITIOJIB30BaHHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIHMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIUI

OI1eHKa KOMITETEHIUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— ONUPASACh HA 3HAHMS OCHOBHOM M JIOIIOJIHUTEIIBHOM JIMTEpaTyphl,

«OTIIMYHO o
GATTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYUHBIC MOJIOKEHUS C MPAKTUUECKON
JESITEIbHOCTBIO HAIPaBJICHMUS;
— yMeJi0 000CHOBBIBAET U apIryMEHTUPYET BbIIBUTa€MbIE UM HJICH;
— JIeTIaeT BBIBOJBI M 000O0IICHHUS,
— CBOOOJIHO BJIJICET CUCTEMOM CIIEIUATM3UPOBAHHBIX MOHITHM.
— o0yyJarouics TBEpJ0 YCBOWJI MPOTPaMMHBIN MaTepuall, TPaMOTHO
M, MO CYIIECTBY, H3JlaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOWU
JUTEPaTYpHI;
«xOpomo» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH; y
GATICHOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
HaIPaBIICHUS;
— apryMEHTUPYET HAYUYHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIaJICET CUCTEMOM ClelUaIN3uPOBAHHBIX OHSITUH.
— o0yuaromuiicss yCBOMWJI TOJBKO OCHOBHOM MPOrpaMMHBIN MaTepuai,
M0 CYIIECTBY, M3JIaraeT €ro, ONupasCh Ha 3HAHHUS TOJHKO OCHOBHOMU
JUTEPATYPHI,
— JIONyCKaeT HEeCYIIECTBEHHbIE OIMOKN U HETOYHOCTH;
«yJIOBJIETBOPUTEIILHO .
GAYITCHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHHUU 3HaHUUN
HaIPaBIICHUS;
— cnabo apryMeHTUPYET Hay4YHBIE MTOJIO0KEHNUS,
— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;
— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.
— oOyyaromuiicss HE YCBOWJ 3HAYUTENBHOH 4YacTH MPOrpPaMMHOTO
MaTepuania;
— JIOTyCKAaeT  CYyIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
«HEYIOBJIETBOPUTEILHO ;
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3aUTEHO»

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA;,
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJOKCHHUS;
— He (OPMYJIUPYET BHIBOJIOB M 000OIIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAITBI.
Bompocs (3amaun) Asis 9K3aMeHa mpeicTaBiIeHbl B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne
/o

[Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa

Kon
WHJIUKATOpa

1

RBoOoo~Nooa~wNE

beIcTpoe mpoToTHIIHpOBaHUE [IK-4.1.1
AJIMTUBHBIE TEXHOJIOTUN

IIporoTunupoBanue

XapakTepUCTUKH NTPOTOTHUIIA

[Haru ObICTPOro MPOTOTUIMHPOBAHUS

TO4HOCTH BOCIIPOU3BEACHUS

SLA meton

FDM meron

SLS meTon

0.  Tpexmepnoe moaenupoBanue cpeacrsamu CAITP
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11.

KOHBepTaL[I/IH U niepcaavda JaHHBbIX

12.  IIpoBepka u mMOATrOTOBKA K paboTe

13.  TlocnoitHoe MOCTpOCHUE U3ACTHS

14. VY nanenue moaaepkek U mocroopadoTka

15. CryrneHuaTocThb

16.  ®dopmar STL

17. YnpaBistommue KOMaHabl

18. OpueHTanus u3aenus

19.  TloaupepxuBaromye CTPYKTYpPbI

20. Buipl pemeTok 3anoHeHUs

21.  doTomonMMepU3aAUOHHBIE MATEPUAITBI

22.  MexaHU3MBbI U CKOPOCTHU peaKIMii MOJIUMEpPU3aluU

23.  Jlazepnas crepeonmuTorpadus

24.  Mertoabl CKaHUPOBAHUSA MIPH JIA3€PHOM cTepeonuTorpaduu
25.  Tlporecc U3roTOBICHUS HHTETPATBLHBIX MUKPOCXEM

26.  TpeOoBaHMS K MaTepuaiaM B YJHEPIETHKE I1K-4./1.2
27.  W3roroBiieHHE MPOTOTHUIIOB C UCITOJIb30BAHHEM HECKOJIBKUX
MaTepuasoB

28.  Ouucrka W 3anIuTa U3ICIHi

29.  Ilpomecc 3kcTpy3uu

30.  OObemHBIN pacxol U CKOPOCTH MEYaTH

31. Kpucrannmszanus u oxnaxiacHue

32.  UlupuHa TUHUIA U TPOYHOCTH IEPUMETPOB

33.  Marepuaisl sl SKCTPY3UU

34.  Ocuacrtka st FDM newatn

35.  IlpomonbHas u momnepevHas MPOYHOCTh

36.  KoMmOWHT 1 OTKAaTHI

37.  IleuaTh C HECKOJIBKUMU IKCTPYAECpaAMU

38.  Cosznanue IUTHEBBIX (PopMm

39.  Meroabl OBICTPOTO MPOTOTUMTUPOBAHUS HA TIOPOIIKOBOM OCHOBE
40.  Bwuasl mopomkos

41.  MakpOKHMHETHKA CIIeKaHUs

42.  TeepnodasHoe criekaHue

43.  KuaxodasHoe criekaHue

44,  Xumudeckoe CreKaHue

45. DIeKTpOHHO-ITy4eBOE IJIaBJICHHE

46. Kunematuka nBUKEHHUS TOIOBEI

47.  CyOcTpakTUBHBIE TEXHOJIOTUH OBICTPOTO MPOTOTUIHPOBAHUS
48.  KoucrtpyupoBaHue U AM3aiH

49, CepuitHOE TPOU3BOACTBO MOJIEINIEN P MOMOIIM aJIMTUBHBIX
TEXHOJIOTHI

50.  Cucrema ynpasienus 3D neyatpro

51.  HarpeBaTenbHbl€ 371€MEHTHI [IK-4.1.3
52.  Okcrpyzaeps Bouden u Direct

53. Hotend u Coldend

54.  KanuOpoBka o0opyioBaHus

55.  Linear advance

56.  IloBbllIeHHE KaueCTBA MEYATH

57. AJZITUTUBHBIE TEXHOJIOTUU B SHEPTETHKE

58.  MocThI U HaBUCAHUS

59.  JledexTs meuatu

60. Xwummudeckue crnocoObl 00pabOTKH
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61.  MexaHuueckue crocoob 00padboTKu

62.  3aBUCHMOCTbH TOJILIUHBI CJIOSL U CTEHKH OT COILIa

63.  Hcnonb3oBanue OaiieH

64.  Pexum pasriakuBaHUS

65.  G-xop s crapra neyatu

66. G-xox UIsT OKOHYAHUS [IeYaTh

67. I[INJ-perynsrop Temreparypsl

68. OcHoBHbIe TpeOoBanus K CAD-MoensM, UCIIOJIb3yEeMbIX IS
aJIMTUBHOTO IIPOU3BOJICTBA

69.  TsepnorenbHas KOHCTPYKTHBHAs T€OMETPUs?

70.  KonrtypHoe npeacrasieHue?

71. B uem 3akmmrouarorcs 1ocToMHCTBA U HepocTaTku popmara ASCII?
72.  Kakum 00pa3oM OCYIIECTBISETCS SKCIOPT FEOMETPUIECKUAX
mozaeneit B popmar STL B coBpemennsix CAD-cuctemax?

73. B dgem 3akimovaercs npoGiieMa H30bITOYHOCTH JaHHBIX MIPH
ucnons3oBanuu STL unrepdeiica?

74.  Kakue TOMoJOTHYECKUE MPOOIIEMbI MOTYT HAOIIOIATHCS TTPH
WCIOJIb30BAHNU TEOMETPUIECKUX Moaenei B opmate STL?

75.  Kakue reomerpuueckre mpodiieMbl MOTYT HMETh MECTO MPHU
MCIIOJIh30BAHNHU T'€OMETPUYECKHUX Mozeneid B hopmare STL?

76.  Kakue OCHOBHBIE XapaKTEPUCTHKHU ONpEAeIoT opueHTanuto aeramu | [1K-4./1.4
P €€ TOCTPOCHUHU aJAIUTUBHBIMU METOAaMU?

77.  Kakue (yHKIMHU BBITOTHSET MOACPIKKA JETAJH MIPH €€ TIOCTPOCHUHT
aJTMTUBHBIMH METO/1aMuU?

78. U3 xakux QyHKIIMOHAIBHBIX 30H COCTOUT MOJIEPHKKA ETATN?

79.  Kakue BubI NOAJCPKHUBAIOIUX CTPYKTYP UCHOIb3YIOTCS IPU
MIOCTPOCHUH JeTallell alTUTUBHBIMUA METOIaMu?

80.  Kakum o0pa3om ocyliecTBIseTCs pa3pe3ka MOJIENN Ha CI0U

OJIMHAKOBOM TOJIIMHBI IIPU TOJATOTOBKE K MOCTPOCHUIO a/ITUTUBHBIMU
MeTOdaMHu?

81.  Kakum 00pa3om oCymecTBIseTCS y4eT TpeOOBaHUH OIyCKa PH
BBIUMCIIEHUH KOHTYPOB CEUEHHI Mojiesn?

82.  Ha uem oCHOBaH anropuTM HACHTU()UKAIIUN BHEITHUX ¥ BHYTPEHHUX
KOHTYPOB MOZENu?

83.  Kakue stamnsl BKIItoyaeT B ce0s npoleaypa aAanTUBHON pa3pe3ku
MOJIETIM Ha CJIOM IEPEMEHHOM TOJIIHUHBI?

84.  Kakum 00pa3oM MpOU3BOAUTCS T'€HEPALUsS TPACKTOPUN ABHIKEHHS
WHCTPYMEHTA IPH UCTIOIH30BaHUH PACTPOBOTO CKAHUPOBAHUS?

85.  Kakum o0pa3oM nMpou3BOAMUTCS T€HEPAIUs TPACKTOPUN ABHXKEHHS
WHCTPYMEHTA MPH UCTIOIH30BAHUH TTEPHUMETPHUECKOTO CKAaHHUPOBAHMUS?
86.  Kakum 00pa3oM NMpoU3BOAMTCS T'€HEPALUs TPACKTOPUN ABHIKEHHS
WHCTPYMEHTA ITPH UCTIOJIh30BAHNH HAIIPABICHHOTO CKAHUPOBAHUS?

87. B kakux ciyyasix UCIOJIb3YIOTCS 3Ur3aroo0pa3Hble TPAaeKTOpPUU
WHCTPYMEHTA MPH TOCTPOCHUH MOJENEH?

88. B kakux cimyyasx HCIOJIb3yeTCsS MOCTPOYHOE CKAaHUPOBAHHE MIPU
MMOCTPOEHUH MOJIETIEN?

89.  OcHoBsl aBTOMaTH3a1MK Iporiecca bI1

90. OO6o6menHas cxema oneparuii mpu bIT

91.  TpebGoBaHUS K JIEKTPUUECKUX arlapaTaM.

92.  TpeboBanus k uzoasropam BIIDII.
93.  Mertoabl NPOBEPKHU H3OISLUU
94.  Metoasl U3TOTOBJICHHS TOJYITPOBOHUKOBBIX TPeoOpa3zoBaTecii.
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95.  Hcnonb3oBaHUE aJAUTUBHBIX TEXHOJIOTUH B SHEPTETUYECKOM
MallUHOCTPOEHUHU

96.  MarHuTHas IPOBOJMMOCTbh MAaTEePUAIOB B SHEPTETUYECKHIX
yCTaHOBKax

97.  ®eppuUTOBBIC MaTEPUAIIBI

98.  IloBepka 3/EKTPOTEXHUYECKOTO 00OPYI0BAHUS, BBIITOJTHEHHOTO
METOAAMU aITATUBHBIX TEXHOJIOTUN

99.  CeneKkTHBHOCTH aNIIapaToB 3aIINUTHI

100. AnauTHBHBIC TEXHOJIOTHH B U3TOTOBJICHHUH ILJIAT IPEOOpa30BaTEICH.

Bompocsr (3amaun) s 3aueta / qudd. 3aueta npepcraBieHsl B Tadbnuie 16.

Tabauna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3ayera

Kon
WHJIUKAaTOpa

Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO

[lepeuenr TeM st KypCOBOTO IMPOCKTUPOBAHUS/BBITIONHEHUS KYpPCOBOW pPabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

Ne n/mm .
KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

Bompockl st mpoBeneHUsT TPOMEXKYTOYHOM aTTeCTalli B BHJE TECTUPOBAHHUS
npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
[IpuMepHBIil mepeyeHb BOIIPOCOB 7Sl TECTOB
/1 WHJIUKAaTOpa
1 1. ns xakoit Texnosioruu 3D-meuaTn xapakTepHa rnojada Metasia? IK-4.1.1
2. Kakoe wMakcumalbHOE KOJIMYECTBO MaTe€pHAIOB MOXKET OBITh
HCI0JIb30BaHO MpH Hcnonb3oBaHuu Polyjet TexHomorun?
3. CooTHecuTe MaTepHalibl U aJAUTUBHBIE TEXHOJOTMHU, B KOTOPBIX OH
HCIIOJIB3YETCS.
2 1. Kak M0OxHO nenath pe3bOOBbIe OTBEPCTUS B JeTaisx, uaroraBnuBaeMeix | [1K-4.J1.2
METOJAMH aJTUTUBHBIX TEXHOJIOTHI?
2. Yro HeoOxoanmo caenath nepea 3D neuatsio?
3 1. B xakom ¢opmare skcnoptupyercs 3D moxpens nmns nanbHeimero | [1K-4.J1.3
M3TOTOBJIEHUS METOIAMH aJITUTUBHBIX TEXHOJIOTHI?
2. Kakoe mporpaMMHOE OOecriedeHHe HCIONB3YeTCs ISl TPOSKTHPOBAHUS
3D wMopenu, ¢ 1LeIbl0 €€ JalbHEHIIero W3TOTOBJIEHUS METOAaMH
aIIUTUBHEIX TEXHOJIOTUN?
3. Kak Henmp3si H3rOTOBUTH U3JENHE€ C HABUCAIOIIMMH JJIEMEHTaMHU
ncnons3yst FDM texnonoruto?
4. IlocnenoBaTeNbHOCTh ACHUCTBUMN ISl IPOBEACHUS CTAaTUYECKOrO aHan3a
uznenus B SolidWorks.
4 1. 3ayem MPOBOUTH CTATUYECKUI aHAIIN3 U3IEITHS? 11IK-4.]1.4

2. Uro HeoOXoauMo cpaenaTh Iepel BBEICHHEM B JKCIUIyaTallUI0
SHEPrOyCTaHOBOK C  DJEMEHTaMH, HW3TOTOBJICHHBIMH  aJITUTUBHBIMU
TEXHOJIOTUAMU?

3. KTo nmpuHuMaeT B 3KCILTyaTaIMIO IEKTPOTEXHUYECKOe 000pynoBaHne?
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[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

Y4eOHBIM [IJJTAHOM HE MPEAYCMOTPEHBI

10.4. Meroauueckue  Marepuaibl,  ONPEICIIONIME  MPOLEAYyphl  OICHHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyi 00ydaromuXcs
I'VAIL

11. Meroanueckue yKa3aHus Uit 00yJaroIIUXcs 0 OCBOCHUIO JUCIUILTNHBI
Llenpro mpenoiaBaHus SIBISIETCS MOJTyYeHHUE O0YyYAIOIIMMUCS HEOOXOIUMBIX 3HAHUM JIJIst

MPUMCHCHUS AJTUTUBHBIX TEXHOJOTHH B MPOPECCHOHATBHON EATEIHHOCTH, 3HAKOMCTBO C
pasnuuHbiMU  MeTtogamMu 3D medatd, WCHOJIB3YyeMBIMH MaTepuajaMd ¢ TOJATOTOBKOM
YIPaBJISIOMUX MPOrPaMM JIJist ocyiecTBiIeHus 3D neyaTu B 3JIEKTPOIHEPTETUKE.

3ajmauaMd  AUCHUIUIMHBL  SBIsIETCA  (OPMHUPOBAHHE Y OOYYaIOIIUXCS TOHHUMaHUS
NPUHIMIIOB  paboThl  O0OpyJOBaHUsS, NPUMEHSEMBIX B  AIJUTHBHBIX  TEXHOJIOTHSX,
dbopMHUpOBaHHE KOMIIETEHLIMH, TO3BOJISIIONIEH MPOU3BOJUTh pacyeT W MPOEKTUPOBAHUE
00BEKTOB JJIEKTPOIHEPTETHUKUA C HCIOJIB30BAHUEM HOBBIX IPOU3BOJCTBEHHBIX TEXHOJOTHIA,
dbopMHUpOBaHHE KOMIICTCHIIMHM, I[IO3BOJISIONIEH MPUMEHATH pa3Hble THUIBl  AJAJUTUBHBIX
TEXHOJIOTHI, Marepuajgbl W TPOrpaMMHOE OOEecCleueHue I HCIOIb30BAHMS aIIUTUBHBIX
TEXHOJIOTHH, (OPMUPOBAHHE Yy OOYYAIOIIUXCS CIOCOOHOCTH OCYIIECTBICHUS TEXHHUKO-
HKOHOMHUYECKOTO 000CHOBAHUS MPOEKTOB.

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEUIITNX
JTOCTHIKEHUH HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIUS BBIMOIHSIET METOJ0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOPMAITMOHHYIO (yHKIMU. JIEKIHsS pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpOOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMH JUCIUILTHHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIUMHKCS JICKIIMOHHOTO MaTepHaa;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OINPEENSIETCS EIEBOM YCTAHOBKOW K Ka)K/10M KOHKPETHOU TEME;

— TIOJyYeHUE OIBITa TBOPUYECKOW pabOTHI COBMECTHO C MPEIOIaBaTEIIeM;

— pa3BuTHE MNPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeAMETy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHUS.

— TIOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHON paOoTHI,

— TIONy4eHWE 3HAHUH O COBPEMEHHOM YpOBHE pa3BUTHS HAYKH W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA ONMKAKIIINE TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
bopmyaHpoBKax);
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— TOJIy4€HHE TOYHOT'O TOHUMaHMS BCEX HEOOXOIUMBIX TEPMUHOB U MOHATHIA.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB H
UCIOJIb30BAaHUEM pa3laTOYHOIO MaTepuaja IpU IMPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
OCOOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npeaocraBicHus JEKIHOHHOIO MaTepuaa:

— Bsenenue B alIUTUBHBIE TEXHOJIOTHH;

— OCHOBBI aJJUTUBHEIX TEXHOJIOTUH,

— lIpuMeHeHne aiIUTUBHBIX TEXHOJIOTUI B DJIEKTPOIHEPIETUKE;

— IlocrobpaboTka OOBEKTOB 3JIEKTPOIHEPIETUKHU, IIOCIE H3TOTOBJIEHUS METOJaMU
aJIUTUBHBIX TEXHOJIOTUH.

11.2. MeTtoauyueckue yka3zaHus ISl OOYYAIOIIUXCS IO MPOXOXKACHHUIO MPAKTHUYSCKHUX
3aHATHMN

[IpakTueckoe 3aHITHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3aluu y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHIIOJTHEHUN 00yYalOIMIMMUCS 10 PYKOBOJACTBOM IperofaBaTens
KOMILIEKCa Y4YEOHBIX 3aJlaHUi C LETbI0 YCBOCHHS HAyYHO-TCOPETUYECKUX OCHOB YUYEOHOM
JTUCIUILIMHBL, TPHOOPETEHUS] YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYArOIIEroCs SBISCTCS MPUBUTHE O0YUYAOIIHMCS
YMEHUI U HaBBIKOB IPAKTUYECKOM JIEATEIbHOCTH M0 N3y4YaeMOM AUCIUIUIMHE.

[Inanupyembie pe3yabTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUYECKUX 3aHSITHI:

— 3aKkperuvieHue, yriayOJeHue, pacllMpeHue M AeTau3alus 3HAHUWA TPU PElICHUHU
KOHKPETHBIX 3aJ1ay;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHs] KOHKPETHOH YyueOHOI
JUCIATLINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYSHHBIX 3HAHUW s
BBITTOJTHEHHS 3aTaHUI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIyalbHOU (Gopm
00yueHwusl.

TpeboBanust K MIPOBEIAEHHUIO IPAKTUYECKUX 3aHATHI

1. Bce cTyneHThl OOMKHBI OBITH O3HAKOMIIGHBI C TE€MaMH MPAKTHUUYECKUX 3aHSATHH,
MPUBEIEHHBIMU B Ta0OnuIIE 5.

2. TlpakTuueckue 3aHATHS 1EIeCOO00pPa3HO MPOBOJUTH IO TeMaM, MNpPeIBAPUTEIHHO
M3YyYEHHBIMU CTYJEHTAMH Ha JICKIHSIX WJIH CaMOCTOSITEIBHO.

3. C uenbto noBeimeHUs 3G(HEKTUBHOCTH MPAKTHUECKUX 3aHATUN HEOOXOAMMO U3YUCHHE
KaXJ0M TEMBI COMPOBOXKIATh PEIICHUEM 3a7ad. TeMbl MPAKTUYECKUX 3aHATHUM W HOMEpa
3a/laHuii IPUBEICHBI B TA0NIHUIIE 5.

11.3. Meroauueckue ykazaHus A OOy4aroIMXCS MO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozme BbImONHEHMsS J1a0OpaTOpHBIX paboT oOyyaromuicss [OJDKEeH YIIyOuTh u
3aKpEeNHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBJIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyYaroIerocs.
Breinonnenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTATbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUN.

BrimonHenne nmabopaTOpHBIX pabOT OO0ydYarOMIMMCS SIBJISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelnensieMoil ydeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyOINX OCHOBHBIX 3a/1a4 00y4aroIerocs:
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— TMpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
HN3Yy4YaCMbIX B paMKax I[aHHOI\/JI JUCHUIIIINHBI,

— 3aKpCIUICHHUEC, Pa3BUTUC K JACTaIu3alusd TCOPCTUYCCKUX 3HaHHﬁ, IMOJIYy4YCHHBIX Ha
JCKITHSIX;

—  IOJIy4eHHE HOBOW MH(OPMAIUH 110 U3YIaeMOH JUCIUTUINHE;

— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSITEIBHOH  paboThl ¢ J1abOpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpamMHu.

3ananue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. IIpuctynaTth K paboTe MOKHO TOJIHKO M1OCIIE 03HAKOMIIEHUS C paOOYUM MECTOM.

2. Ilepen cOopkoii cxeMm yOeaUThCsS B TOM, YTO JIa0OpaTOPHOE 00OPYIOBAaHUE OTKIFOUEHO
OT UCTOYHUKA MTUTAHUSI.

3. Tlepen BKiIrOUYEHHMEM CXEMBl yOEAWTHCS B TOM, YTO BCS BKIIOYCHHAsT B CXEMY
KOMMYTallMOHHAs anmnaparypa (KHONKHU U JP.) HaXOJUTCS B UCXOTHOM TOJIOKESHHH.

4. Tlpu BKJIIOUYEHUH W B TPOIIECCE PErYJIMPOBAHUS CIEIUTH 32 MOKA3aHUSMH OCHOBHBIX
U3MEPUTENbHBIX TPUOopoB (1KdpoBoii ocumuiorpad, MyIbTUMETP U JIP.) CXEMBI.

5. B mporecce paboThI HE OCTaBIATH O€3 MPUCMOTpa pabodee MecTo, KOTOPOE HaXOIUTCS
MOJ1 HAIIPSDKEHUEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTel MPUOOPOB M anmapaToB, KOTOPHIE HAXOAATCS
MOJ1 HAIIPSDKEHUEM.

7. K nabopaTopHBIM 3aHATHUSM JOIYCKAIOTCSl TOJIBKO T€ CTYJCHTBI, KOTOPHIE YCBOMIIH
npaBuiia 6€30MacCHOCTH.

8. JlaboparopHbie pabOTHI BHIMOIHSAIOTCS OpPUraoil CTy/ICHTOB B COCTaBE HE MEHEE JIBYX
YeIOBEK.

9. Kaxnaplii CTyIeHT J[JOJDKEH NOJArOTOBUTHCS K JaboparopHoil pabore. Ilpu
HE/I0CTaTOYHOM MOATOTOBKE CTY/IEHT HE JIOIYCKAEeTCA K €€ BBIIIOIHEHUIO.

10. CobOpanHas cxema U HamMCaHHas MporpaMma JOJDKHAa ObITh IpOBEpeHa
npernojiaBaTeneM, KOTOPbIH Mmociie MPOBEPKH JIaeT pa3pelleHne Ha IPOBEIEHUE ONBITOB.

11. Tlepen BKIFOYEHHMEM CXEMBI CTYJICHT, MPOU3BOIAIINN JAHHYIO OINEpPaLHIO, TOJKEH
peaynpeauTh WIEHOB cBoel OpHuraasl 06 3ToM ¢pasoit «HaunHaeM sKcriepuMeHT.

12. Tlocne BKIIOUEHUS CXeMbl 0€3 3amucH IOKa3aHWW [pUOOpOB MpoOBEpsETCs
BO3MOYKHOCTh BBITIOJHEHUS JIAOOPAaTOpHONW PabOThl BO BCEM 3a/laHHOM JMAaIla30HE M3MEHEHMs
XapaKTEPUCTUK U TTOKa3aHui. ToIbKO TOCIe ATOr0 MPUCTYIAIOT K padoTe.

13. Pe3ynbpTaThl M3MepeHU TMO KaXI0H XapaKTEPHCTHUKE JOKHBI OBITH MPOBEPEHBI
npenoaaBaTeseM.

14. Bce mepexiroueHHs B CXeMe M €€ OKOHYaTeldbHas pa3dopka Jenaercs TOJBKO C
paspelieHusi IperojaaBaTeNiss. B ciydae HEBEpHOCTH TOJYYCHHBIX JaHHBIX —pabota
nepeaesbIBaeTCs.

15. Tlocne nepexioueHUs cxema JoJKHa ObITh TPOBEpPEHA MPEN0/IaBaTEIEM.

16. B ciydae BO3HHKHOBEHMsI aBapUUHON cUTyanuu (MOSIBJICHWE IbIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpPHI M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEeMEIJICHHO
OTKJIFOYUTh CXEMY OT HAINpsDKEHUS U COOOLIMTH 00 3TOM COOBITHM IpernoiaBaTelnto 0e3 Jo0bIx
M3MEHEHUH B cxeMe. BMecTte ¢ mpenogaBareneM HaJ0 HANTH NPUUMHY aBAPUH U YCTPAHUTH €€.

17. CtyneHT noimkeH O6epekHO 0OpalaThCs C IPeOCTaBIIeMbIM eMy 000pY/I0OBaHUEM U
KOMITHIOTEPHOHN TEXHHUKOH, 3aIpelIaeTcsl 1eIaTh HaIMUCH MEJIOM, KapaH/IalioM WIIH YePHHUIIaAMH.
Henb3s 3arpomoxaats pabodee MecTo mpuOopaMu M armapaTtamMu, KOTOpbIe HE UCTIONb3YIOTCS B
nabopaTopHO# paboTe, OCTABIATh HA HUX KHUTH, TETPAIU U JP. PEIMETHI.

18. K crueayomeMmy 3aHITHIO KaXKIbIM CTYAEHT JOJDKEH COCTaBUTh OTYET IO
npeaplayIel JadopaTopHoi paboTe B COOTBETCTBUH C YCTAHOBJICHHOM (OPMOIA.

Crpykrypa u ¢popma oTueTa 0 Jab0opaTOpHOU padboTe
Otuet o nabopaTopHO# paboOTe TOIHKEH COAEPHKATh CIECAYIONINE 00s3aTEIbHBIEC PA3/IeIbl:
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1. TUTyNbHBIN JTUCT

2. Llenp BBITIONTHEHMS 1a00pAaTOPHOI paboTHI

3. llpuHimnuanbHble Wi QYHKIIMOHABHBIE CXEMBI SKCIIEPUMEHTOB
4. Pe3ynbTaThl 3KCIIEPUMEHTOB B BUE TaOIHII U TpaduKoB

5. Teopernueckue pacdeTsl (TP HEOOXOIUMOCTH )

6. BeBoibI 10 J1abopaTopHoOii padboTe

TpeboBanus k oopMIICHHIO OTYETa 0 JaObOpaTOPHOU paboTe

OdopmiieHre otueTa 1o JadopaTopHOil paboTe JODKHO COOTBETCTBOBATH TPEOOBAHUSIM
npaBwiaM oQopmiieHHs TeKCTOBBIX gokymeHToB ['OCT 7.32-2017, TOCT 2.105-2019 wu
HOpMaTHBHBIM JokyMeHTaMm 'Y AIT (new.guap.ru).

11.4. Metoauueckue yka3aHus sl 0OYYaroIIUXCs MO MPOXO0KACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBIMOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IpErojaBaTelis, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jiis oOy4arommxcsi 1Mo 3a09HOM (hopMe OOyYCHHs, CaMOCTOsATEIbHAas padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mporiecce BBIIOTHEHUSI CaAMOCTOSITEIBLHON paboOThI, y 00ydaromerocss GopMUpPYyeETCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUs
U HaBBIKM B YCBOCHHWU M CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00SCIICUMBAET BBICOKUM
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTraeT IOJYyYUTh HAaBBIKA TOBBIIICHUS
po(heCcCHOHAIBHOTO YPOBHS.

MeToaudyeckumMi ~ MaTepuaniaMH,  HAMNpaBJSIIONIMMH  CAMOCTOSITENBHYIO  paboTy
00yJarOUXCASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall IO JUCIUILINHE;

— METOAMYECKHE yKa3aHHs MO BBHIMOJHEHUIO KOHTPOIBHBIX paboT ()11 00ydaromuxcs
1o 32049HOU (popme oOydeHHs ).

11.5. MeTtoauueckue ykKazaHusl JUIsl OOyYarOIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH IIPEAyCMaTpUBAE€T KOHTPOJb KayecTBAa 3HAHUMU
00yyaroImuxcs, OCyLIECTBISEMOr0 B TEUEHUE CeMecTpa C IIeJbI0 OLEHMBAHUS X0Jla OCBOEHUS
JTUCIUIUINHBI.

JU TeKyLero KOHTPOJs yCIEBAEMOCTH HCIIOJIB3YIOTCS KOMIUIEKTHI TECTOBBIX 3aJaHMUN
no temam. Tect coctout u3 10-15 Bompocos. Bpems Beimmonnenus 30 munyt. TecT cunTtaercs
CIAHHBIM, €CIH BbBIMOJIHEHO He MeHee (0% 3amaHmii. Pe3ympTaThl TeKyImero KOHTPOISA
COO0IIAI0TCS CTYACHTAM HEIIOCPEICTBEHHO HA CIIEAYIOLIEM 3aHATHH.

Pesynprarel TEKymiero KOHTPOJS YCHEBAEMOCTH YUYMTBHIBAIOTCS TPHU IPOBEACHUHU
IIPOMEXYTOUHOM aTTectauuu. [IpM HENpOXOXKIEHWU TEKYLIEr0 KOHTPOJII CTYAECHTY CTaBUTCS
OLICHKA «HEYIOBJIETBOPUTEIBHOY.

11.6. MeTtoauueckue ykazaHUs i OOYYarOIIUXCS 1O MPOXOXKJACHUIO MPOMEKYTOTHOM
aTTeCTallnun.

[MpomexxyTounass  arrecrtaiss  OOydyarONIMXCs  MPEAyCMaTPUBAcT  OLICHUBAHHE
HpOMe)KYTOqHI)IX 1 OKOHYATCJIIbHBIX pe3y.HI)TaTOB 06y‘-IeHI/ISI 10 JUCIUIIJINHE. OHa BKJIFOYACT B
ceOs:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYYCHHBIX OOydYalouMMcs B Ipoliecce
U3yYEHHUS BCEH MMCHUILUIMHBI WM €€ YacCTH, HAaBBIKOB CAMOCTOSTEIBLHOU PabOThI, CIOCOOHOCTH
HpI/IMCHHTB nux ajsd peIHeHI/IH HpaKTI/I‘-ICCKI/IX 3a1a4. 3K33.MCH, KaK HpaBI/IHO, HpOBO,Z[I/ITCH B
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MeproJ; SK3aMEHAIMOHHOM CECCHUM M 3aBEPIIACTCS aTTECTAIMOHHON OIIEHKOW «OTIUYHOY,
«XOPOLLOY, «YIOBICTBOPUTEIHLHO», «HEYIOBIECTBOPUTEIILHOY.

[IpomexxyTouHast arrectanys OLIEHMBAETCS MO peE3yJibTaTaM TEKYIIEro KOHTPOJSA
YCIEBACMOCTH U TIPOBOJIUTCS B (hopMe dK3aMeHa. DK3aMEH MPOBOJUTCS B CMEIIAHHOMN opme TIo
BOIpOCaM, IMpeACTaBICHHbIM B Tabiuue 15, B BUIe MOATOTOBKU M M3JI0XKEHUS Pa3BEPHYTOTO
oTBeta. Bpems Ha moArotoBky orera - 90 MUHYT.

Cucrema OLEHOK IpPH IMPOBEJCHUU IPOMEKYTOUHOM AaTTECTALlMM OCYIIECTBIIAETCS B
COOTBETCTBUU ¢ TpeboBanusmMu [lonoxennit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEKYTOUYHOW arrectanuu cryAaeHToB ['YAII, oOyuwaromuxcss Mo mporpaMmam BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboTh
ctyaeHToB B 'Y AIDy.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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