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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.04.05 KoHCTPYKTOPCKO-TEXHO/IOTNYecKoe obecrieyeHre MallIMHOCTPOUTE/IbHBIX MPOU3BOACTB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kacdenpa E2 TEXHOJIOT'US 1 ITIPOU3BOJICTBO APTUJIJIEPUMCKOI'O
BOOPYXEHUWA
Bacunbkos JmuTtpuii ButanbeBuy, A.T.H., ipodeccop, mpodeccop

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpammel E2 TEXHOJIOT WA U ITIPOU3BOJCTBO APTUJVIEPUMICKOT'O
BOOPYXEHUA

3apexyrorui Kadeapoit ianos K.M., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E2 TEXHOJIOTUSA Y ITPOU3BO/ICTBO APTU/IJIEPUMCKOI'O BOOPY KEHUS

3aBenytomuii kadenpoii iBanos K.M., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BUBPAIIN TEXHOJIOTUYECKUNX CUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

TICK-3.2 — cnocoOHOCTb TIPOBOAUTL HAYUHO-UCC/Ie0BAaTeIbCKUE U OMBITHO-KOHCTPYKTOPCKUE pa3paboTKy
TIPU UCCJIeIOBAaHUM CaMOCTOSITe/TbHBIX TeM

DOpPMUPOBAHKIO KOMITETEHI[HI C/TYKUT JAOCTIKEHWe CJIeYIOUUX pe3y/IbTaToB 00pa3oBaHus:
IICK-3.2
3HAHUA:
COBPEMEHHBIX METOJ0B CHIDKEHWs BHOpalii B TEXHOJOTMUECKMX CHUCTeMax MeXaHHuueCKOoH
00paboTKu;;
YMeHUs:
paspabaTbiBaTh PEKOMEHALINAH 10 CHIKEHHIO BUOpALMii B TeXHOIOTHUeCKHUX CHCTeMax
MeXaHUueCKor 00paboTKy;;
HABbIKU:
CIoCOBGHOCTD Tpe/i/iaraTh PpeKOMEeH/AIUH 110 CHIKEHHI0 BUOpali|ii B TEXHOJIOTHYeCKUX CUCTEMAaXx
MeXaHHUeCKoH 00paboTKH..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa BUBPAIIIA TEXHOJIOTMYECKUX CUCTEM siBasieTcs: AUCLUAILIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HanpasieHuto 15.04.05 KoHcmpykmopcKo-mexHosno2uueckoe obecneueHue MawuHOCmpoumenbHbIX
npou3g8o0cme.

CogeprxaHue JVCLIATI/INHEI SB/ISIETCS JIOTUYeCKUM IIPOAO/DKeHHEM JVCLIATI/IVH:
TEXHO/IOTUYECKOE OBECIIEYEHUE KAYECTBA B ABTOMATHU3WPOBAHHOM
MANIMHOCTPOEHUY, MEXAHUYECKHUE W TPUBOTEXHUUYECKUE WUCIIBITAHUA
W3JTEJTVN.

CopepXaHue AUCLIAILIMHBL SIBAsSIeTCS OCHOBOM [jisi ocBoeHusi aucimmuivH: IIPEJOUIIIOMHASA
ITPAKTUKA, B TOM YNCJ/IE HAYUHO-UCCJ/IEZOBATEJ/IbCKAS PABOTA.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CriocobeH (hopMy/IMpOBaTh 1IeJIH U 3a[jau UCC/IeA0BaHMs B 00/1aCTH KOHCTPYKTOPCKO-
TeXHOJIOTMUeCKOM MOArOTOBKY MallIMHOCTPOUTE/IbHbIX IPOM3BOACTB, BbISIB/STH IIPUOPUTETH] PeLleHUs
3a7lau, BBIOWPATh U CO3/1aBaTh KPUTEPUU OLIEHKU MCC/Ie/JOBaHUM

e OIIK-5 — criocobeH opraHU30BbLIBaTh U OCYIIECTB/IATE MPOdeCcCHOHaNBHYO TTOATOTOBKY I10
o0pa3oBaTe/IbHBIM POrpaMMaM B 00/1aCTH MalIMHOCTPOeHUsI

¢ OIIK-6 — CrniocobeH pa3pabarsiBaTh ¥ MPUMEHSITE alTOPUTMBI U COBPeMeHHbIe [(POBBIE CUCTEMBI
aBTOMAaTM3MPOBaHHOIO IIPOEKTUPOBAHMS IPOU3BO/CTBEHHO-TeXHOI0TMUeCKOH [JOKyMeHTaLuu
MaIlVHOCTPOUTEJIBHBIX ITPOU3BO/ICTB

¢ TICK-3.2 — CriocobeH MpoBOUTh HAyUHO-UCC/Ie/[0BATeIbCKHE U OTTBITHO-KOHCTPYKTOPCKUE pPa3paboTKu
TIpY UCCJIeIOBaHUY CaMOCTOSITE/IbHBIX TeM

¢ TICK-3.6 — CrniocobeH pa3pabaTbiBaTh KOMILIEKC Mep 10 00eCIeueH!I0 KaueCTBa U3/Ie/TNi BHICOKOH
CJIOKHOCTH B MeXaHOCOOPOYHOM TIPOM3BO/ICTBE



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.
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Pazpen 1. Mcrounuky BUOpaLyii B TEXHO/IOrHYECKO# MalIMHe. AHA/IU3 HCTOYHUKOB
6 11 BHOpALMK B TEXHOIOIMYECKOM MalliiHe. MeTo/ibl U CPe/iCTBa UCC/Ie0BaHKs BUOpaLuii B 38 8 4 4 30 30
TeXHOJIOTMYeCKUX MalllMHaX.
Paspen 2. YacToTHBII cocTaB BUOPALMH TEXHOIOTHYECKOH MAILMHBI HA IPUMepe
6 1 MeTa/u1000pabaThIBAIOIMX CTAHKOB. AHA/IU3 YACTOTHOIO COCTaBa BUOpaLu 52 12 6 6 40 40
MeTass1006pabarbIBaroIX CTaHKOB. [lHarHocThUecKast KapTa UCrbITaHuH, CrieKTpasibHbIi
aHau3 BI/IGPBLU/H/I. YacToTbl U AMITIUTYBI KojteGaHui JAUHaMWYeCKHUX KOHTYPOB CTaHKa.
Paszpen 3. [luHaMuYecKasi IACOPTH3ALMs MeTaN/1000padaTbIBaOIIMX CTAHKOB. [paHuIa
6 1 obactu yCTOﬁ‘{HBOCTH CTaHKa. MQTOAI/IKEI ,E[HHHMH‘{ECKOﬁ TiacriopThsanun 54 14 7 7 40 30
MeTas1000pabaThIBaKoLero CTaHka. BUOpAIMOHHbIE UCIIBITAHMS [0 ONPe/e/IeHII0
Tipe/ie/IbHbIX BO3MO)KHOCTEM CTaHKa.
Bcero 3a 11 cemecTp 144 34 17 17 110 100
Bcero no gucuuninHe 144 34 17 17 110 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
Ne Homep 1 HaumMeHOBaHHe pa3jiesa
TeMa NpaKTUYeCKOr0 3aHATHUS aya.
n/n JUCIUILIUHBI
4acoB
1 Paszpen 1. icTouHWKY BUOpaLvii B AHanu3 NCTOUHUKOB BUOpaIiuy B 4
TeXHOJIOrMUeCKOM MallluHe. TeXHOJIOrMUeCKOM MalllvHe.
Pazgen 2. YacTOTHBIN COCTaB BUOparvu AHanu3 yaCTOTHOTO COCTaBa BUOparuu
2  |TexHOJIOTHYeCKOM MalllMHbI Ha TTpUMepe MeTasnoobpadaTeIBalONUX CTAaHKOB. 6
MeTano06padaThIBAIOIUX CTAHKOB. JuarHoctruyeckast KapTa UCIIbITaHUM.
I'panuiia 06/1aCTH YCTOMUMBOCTH CTAHKA.
Paspen 3. JuHaMuyeckas acriopTusaLus o
3 Metopayika AUHaMUYeCKOM TacliopTU3aLun 7
MeTan1000pabaThIBAlOIUX CTAaHKOB.
MeTan1000pabaThIBaOLero CTaHKa.
Bcero 3a 11 cemectp 17
3.3. CamocTosnTenbHas padora crygenta (CPC)
No Copepxanue yueonoro |Oonem,
Homep 1 HaumeHOBaHMe pa3jeia AUCHHUILINHBI
n/n 3a/laHUA 4acoB
. o [ToaroToBKa K NpakTH4YeCKUM
1 |Pa3gen 1. VicTOUHWKY BUOpALIM B TEXHO/IOTYE CKOM i P 20
3aHATUAM
MalluHe.
2 IToaroroBka Ka JeKLUsIM 10
Brinonnenve
3 |Pa3zmen 2. YacTOTHBINM cOCTaB BUOpAIK TEXHOJOTMUYECKOW  [MHAUBHYa/IBHOIO 25
MaIlIMHBI Ha TIPUMepe MeTa/io00pabaThiBarOIMX CTAHKOB.  |IPAKTHYECKUM 3aJaHus 1
4 IMoaroroBKa K JIeKLIUSIM 15
5 IToproroBka K neKUysImM 15
Pazpen 3. [luHamuyeckas nacnopTU3aLus BrinoHeHue
6 |MeTa/uI000OpabATHIBAIOIIMX CTAHKOB. VH/IUBU/lya/TbHOTO 25
MpaKkTUUeCKUM 3aZ,aHus 2
Bcero 3a 11 cemectp 110
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
123 4 6|7 9 10/11/12(13/14 15 16| 17
Bomp.Iud.3ay, Bomp.ud.3au, mud.
11 Bonp.Jud.3au| [IP 13 P VI3 P s

Ycii0BHBIe 0003HAUCHUSA:

P — nuarHocTrueckasi paboTa;
Borp.Jud.3au — Bonpock K guddepeHIMpOBaHHOMY 3aueTy;
NII3 — unauBryanbsHOe MpakTUUeCcKoe 3a/laHue;

mud. 3au. — auddepeHIMPOBAHHEBIHN 3a4erT.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx dpopmax:
¢ JIMarHocTUYeckas pabora;

e BOMPOCHI K An¢depeHIIPOBaHHOMY 3a4eTy;
e MHAUBH/yaJbHOE TIpaKTHUeCKoe 3aJaHue.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B hopMax:

e uddepeHIMPOBAHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. I1. PoguH. . CrieKTpa/ibHOe pa3/oyKeHHe CTalMOHAPHOTO cydaiiHoro nporecca. CI16.BI'TY
"BOEHMEX" um. . ®@. YctuHosa, 2015, 3i1. pec.

2. [. B. Bacunbkos, B. JI. Beiin, A. I. Cxuptnaj3se. . neKTpoMexaHuuecKre IprUBO/IbI
MeTa1000pabaTbiBaloIX CTaHKOB. PacuéTt u koHcTpyuporanue. CII6.: TTonutexHuka, 2010, 31 3Ks3.

3. E. ®. bepeskuH. . Hafie)kHOCTh ¥ TeXHHUeCKas AuarHocThka cucteM. CankT-IletepOypr: JlaHb, 2019, 351
pec.

4. 1. T. )Kapkos. . Bubparuu ripu 06paboTke j1e3BUIHBIM UHCTPYMeHTOM. J1.: MalrHOCTpoeHwe.
JlenuHrp. ota-uue, 1986, si. pec.

5. U. U. BynedcoH. . [Innamuika matvH. Konebanusi. Mocksa: FOpaiit, 2020, 351. pec.

6. P. B. Bacuneera, . A. I'peunnckuii, B. B. Kitoes. . [Tpubops! ¥ crucTeMbl /17151 ©3MepeHus: BUOpalyy,
1yma M ygapa. M.: MammmHocTpoenue, 1978, 26 k3.

7. 10. Y. KwkusieB. . Bubparuu TexHonornyeckux cucrem. CIT6.BI'TY "BOEHMEX" um. [I. @. YcTHHOBa,
2018, 1. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
1. . Oripegenenue BUOPOYCTOMUMBOCTH MeTa/uIopexxyiiyx craHkoB. CI16.: HUI] APT, 2019, 1 k3.
5.3. Ilepuoguueckue u3gaHus:

1. HaykoéMmKue TeXHOIOTHY;
2. ITpoGeMbl MaIlIMHOCTPOEHHS U aBTOMATH3aL[1H.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0O 60/IBIION BBIOOP aKTyabHOMW JIMTepaTyphI /A/Is Ballei
OUOMMOTeKH B 3/IEKTPOHHOM BUJE;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
®yupamenTanbHas 6ubmoreka BI'TY «BOEHMEX» vm. [1.®. YCTHHOBA;

3. https://e.Janbook.com/ — 3BC JlaHs;

4. https://urait.ru/ — I'maBHast — O6pa3oBaresybHas riatdopma FOpaiit. 17151 By30B U CCy30B.;

5. http://www.tnt-ebook.ru/ — TNT-EBOOK - 37eKTpoHHO-010/IHMOTeuHast cCUCTeMa.

CoBpeMeHHbIe TPoQecCHOHANBHBIE Oa3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMmbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIioHHbI# ITOpTas ITPaBOBOM MH(POPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
1. Adobe Reader;
2. Microsoft Office;
3. Microsoft Windows.

5.6. b opmalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. Adobe Reader;

3. Microsoft Office;

4. Microsoft Windows.

6.3. IIpouee:

1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BUBPALIIUU TEXHOJIOTUYECKUX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctuminia BUBPAIIMN TEXHOJIOTUYECKUX CHUCTEM sBisieTcsl JUCLUMIUIMHON 4acTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HampasieHuto  15.04.05  KoHCmpyKmopcKo-mexHono2uueckoe — obecneueHue — MAwUHOCMPOUMeAbHbIX
npousgoocme. [ucuurivHa peanu3yeTcss Ha (akynsrete E Opykue U cucteMbl BoopyxkeHusi BI'TY
"BOEHMEX" wum. [J.®. YcrunoBa kadeapoirt E2 TEXHOJOTMA W TIPOU3BOACTBO
APTUJJIEPUMCKOI'O BOOPYKEHUS.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-3.2 crioco6HOCTh MPOBOJMTE HAayUHO-HCCIIeI0BaTeIbCKIe W ONBITHO-KOHCTPYKTOPCKHe pa3paboTKu 1pu
WCC/IeJOBAHUU CAMOCTOSATE/IbHBIX TeM.

CopeprkaHre JUCLIATITMHBI OXBaThIBaeT KPYT BOTIPOCOB, CBsI3aHHBIX C M3yUeHHeM MeTOZOB CHIDKEHUs YPOBHeH
BO3/IeMCTBUS aKyCTUUECKUX M BUOPAIIMOHHBIX TI0/IEH B TeXHOChepe.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOMPOCH K A depeHLIIPOBaHHOMY 3aueTy;
e UHJUBHU/yaTbHOE TIPAKTUYECKOE 3a/IaHHe.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTtuueckue 3aHsaTHs (17 4.), camocTosiTeslbHas paboTta
cryzaenTa (110 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
BUBPALIIUU TEXHOJIOTUYECKNX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHHS AUCLIUIIMHBI COCTaBsgeT 144 4., U3 HUX 34 4. ayAUTOPHBIX 3aHATHH, 1 110 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue PeKoMeHAVeMas IHTeDaTyDa TpyRoeMKOCTB,
paboThI Ay patyp yac.
Paspen 1. UcTouHnKy BUOpanuii B TeXHOIOTMYeCKOH MallHHe.
1O. M. Kwxasies. . Bubpauun texHosnoruueckux cucrem: CI16. BT TY
IoaroToBka K "BOEHMEX" um. []. ®@. YctuHoBa, 2018 (I'naBsi 1, 2)
NPaKTHYe CKUM B. K. Acrames, B. 1. Babuukuii, 1. U. Brixosckuii. Bubpauuu B 20
3aHATUAM TexHuke. T. 6 3aiura oT BUOpanyu u ygapos: BI'TY "BOEHMEX"
M. [1. ®. Ycrunosa, 1995 (ctp. 11-34)
ToaroToBKa Ka P. B. BacuneeBa, [I. A. I'peunnckmii, B. B. Kmtoes. . [Tpubops! u
JTeKIHAM CHCTeMBI /il U3MepeHust BUOpaLuy, IyMa U yzapa: M.: 10
MammHoctpoenue, 1978 (Pazgenst 10, 13, 14, 16)
Wroro mno pasgeny 1 30
Paspen 2. YacToTHBIN COCTAaB BUOpPALMH TEXHO/IOTHYECKOH MAIlIMHbI HA IPUMepe
MeTa/1/I000padaThHIBAIOIUX CTAHKOB.
BuImosinentie b. Il. PoguH. . CriekTpasibHOe pas/ioKeHre CTalOHapHOIOo
VIH/JUBH/]ya/TbHOTO ciyvaiigoro npouecca: CII6.BI'TY "BOEHMEX" um. 1. ®.
A —Ap— Yeruuoga, 2015 (crp. 3-19) 25
sazannst 1 E. @. Bepe3kuH. . HafieXkHOCTb U TeXHUYeCKasi AUarHOCTHKA CUCTEM:
Cankr-ITetep6Oypr: Jlanb, 2019 (ctp. 158-176)
IloxroroBka K B. A. VBoBuy, B. {I. OnuitieHko. . 3amuTa oT BUOpaLyy B 15
JIEKLIHSIM MarmHocTpoeHuH: M.: MammmHoctpoenue, 1990 (I'naBei 2-4)
Wroro no pa3geny 2 40
Pa3pen 3. [iluHaMuuyecKas MacnopTH3alus MeTa/yio00padaThIBaOIIMX CTAHKOB.
N. U. Bynbdcon. . TuHamrka maiiid. Konebanus: Mockea: FOpaiir,
Ilogroroska k 2020 (ctp. 21-41) 15
IEKLHAM U. T. JKapkos. . Bubparmu ripy 06paboTke 71e3BUIHBIM
MHCTpyMeHTOM: J1.: MamnHocTpoeHue. JleHUHTp. oTj-Hue, 1986 (cTp.
104-126)
BeimnonHenue II. B. Bacunekos, B. JI. Beiiw, A. I. Cxuptiazse. .
UHAUBUAYANIbHOTO |3 1ekTpoMexaHuuecKUe TIPUBO/LI MeTal1000pabaThIBarOIIMX CTAHKOB. 75
TPAKTHIECKMM PacuéT u KoHcTpyuposanue: CII6.: IToauTexuuka, 2010 (ctp. 15-110)
3ajanus 2 . OnpezienieHrie BUOPOYCTOMUYHMBOCTY META/UIOPEXKYIIUX CTAHKOB!
CII6.: HULT APT, 2019 (maBsl 1, 2, 3, 4)
Wroro no pasgeny 3 40
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
BUBPALIIN TEXHO/IOTUYECKHNX CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BONPOCHI K ArdepeHIIIPOBaHHOMY 3aueTy;
e UHAWBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! k guddepeHrpoBaHHOMY 3aueTy

Bomnpoce! K auddepeHIMpOBaHHOMY 3aueTy COCTABJIAIOTCS Ha OCHOBe paboueii MporpaMmbl
JTUCLIUTUTUHBI ¥ OXBAaTBIBAIOT €€ pa3/iesibl U TeMbl. OHU /I0/DKHBI TIeJI0OCTHO OTPaXkaTh 00beM TIPOBEPSEMbBIX
TeOpeTUUYeCKUX U MPaKTUUeCKUX 3HaHUH. BOTIPOCkI HOCAT paBHOLIEHHBIN XapakTep. ®OpMyIMPOBKHU BOTIPOCOB
JIO/DKHBI OBITH YEeTKUMH, KPaTKUMH, TTOHSATHBIMU, UCK/TFOYAIOIMMU [JBOWHOE To/KOBaHue. KomnuecTBo
BOTIPOCOB B TIepeyHe /I0/DKHO TIPEeBBIMIATh KOTMUeCTBO BOMPOCOB, HEOOXOAWMBIX /ISl COCTABIeHHS 3aUeTHBIX
nuctoB. Ha ocHoBe pa3paboTaHHOTO M 0OBSIBJIEHHOTO CTY[eHTaM TiepeyHsi BOTIPOCOB K
IuddepeHIMPOBAHHOMY 3a4eTy COCTAaBJISIIOTCS OMPOCHbIE JIUCTHI, COJepKaHre KOTOPbIX [0 CTyAeHTOB He
ZTOBOZIUTCSI.
[TepeueHs BOTIPOCOB K b depeHIIMPOBaHHOMY 3aueTy TipecTapieH B YMK quciuriimHb

NupuBuayanbHOe NpakTHUeCcKoe 3aiaHue

I'paduk cpaun UHAWBUAYaNbHBIX pakTHUeCcKux 3aganuii (UI13):
- NITI3 1 — 7 Hepnens — pybexkHast aTTeCTalus;
- W13 2 — 16 Hepens — TeKylas aTTecTaLys.

KpuTepnn ¥ 11Kasbl OL{eHUBaHUS Pe3y/bTaToOB 110 MHAMBU/YaAbHOMY [IPAaKTUUYeCKOMY 3a/laHHUIO0:

1. IITkana OLleHUBaHUS: «OTVINYHOY.

Kputepun orjenrBanust: OOyuarouiics BBIOMTHWT UHAUBH/IyalbHOE NTPAaKTHYeCKoe 3a/laHre B TIOTHOM
obwveme. PaboTa XxapakTepu3yeTcsi OTHOTOM TPOPabOTKH BCeX Pa3ZiesioB CofiepyKaTelbHOM YacTy.
I[TosicHuTe/TbHAS 3aNMCKa UHMBU/IyalbHOTO TIPAKTHUECKOTO 3a/laHusi oopMiieHa C COOITIoieHreM
yCTaHOB/IeHHBIX NpaBu/1. OGyuatomiuiics cBOOOAHO BlaJieeT TeOpeTUUeCKUM MaTepuasaoM, 6e301mubouHo
TIPUMEHSIeT ero MpH pellieHuH 3a/au, CopMyIMpOBaHHbBIX B 3a/]JaHUU K MH/MBH/YalbHOMY NPaKTUUECKOMY
3a7ianuto. Ha Bce Bompock! fjaeT npaBu/ibHbIe U 000CHOBaHHBIE OTBETHI, YOeJUTe/bHO 3alljMIljaeT CBOO TOUKY
3peHusl.

2. Illkana oLleHUBAHUS: «XOPOILLIO».

Kpurepun ouennBanust: OOy4arouiAcs BLIMOTHWI UHAVBUYaabHOE MIPaKTHUeCcKoe 3aJlaHue B TIOTHOM
obbeme. PaboTa xapakrepusyeTcst y61UHOI MPopaboTKY BCeX paszesioB CofeprKaTe/IbHON YacTH.
ITosicHuTe/IbHAS 3aNMCKa MH/MBH/IyalbHOTO MPAKTHUECKOro 3a/laHusi oopMiieHa ¢ cob/ofieHreM
yCTaHOB/EHHBIX NpaBu/1. OOyuaromyiics BjajieeT TeopeTHueCKUM MaTepuasioB, MOKET IIPUMEHSITh ero
CaMOCTOSITe/ILHO WJIH T10 YKa3aHUIo Tperiogasaresisi. Ha G0/bIIMHCTBO BOMPOCOB /laeT MPaBU/IbHbIE OTBETHI.
3aluiiaeT CBO TOUKY 3peHHsI J0CTaTOuHO 000CHOBAHHO.

3. lllkasa OLleHMBaHUS: «Y/IOBJETBOPUTELHOY.

Kpurepun ouenvBanust: OOy4aroluiics BLIMOTHUI WHAVBUYaabHOEe MIPaKTHUecKoe 3aZiaHie B 0CHOBHOM
NpaBU/IbHO, HO 6e3 0CcTaTouHo Iy0oKoi MpopaboTKK HEKOTOPBIX paszenoB. OOyyaroLUics yCBOMII TOBKO
OCHOBHBI€e pa3/ie/ibl TEOPeTUYEeCKOTo MaTeprasa 1 10 yKasaHuIo nperozasaresisi (6e3 MHULMATUBbI U
CaMOCTOSITe/IbHOCTH) IIPUMeHsieT ero rpakThyeckd. Ha Bompock! oTBeuaeT HeyBepeHHO WM [OIyCKaeT
ommOKy. HeyBepeHHO 3aliiIjaeT CBOIO TOUKY 3peHHSI.

4. IlTkasa OLeHMBaHUS: «HEYOB/IeTBOPUTEIEHOY.

Kputepun otjeHrBanust: OOyuarouiics He MOXKeT 3allUTUTh CBOM PeLIeHus, A0MyCKaeT rpyOble OMMOKY 1py
OTBeTax Ha BOIPOCHI WIH He OTBevaeT Ha HUX.

ITkasbl OLjeHUBAHUS «OTIIMYHO», «XOPOLLO», «y[A0BI1eTBOPUTE/IbHO» COOTBETCTBYIOT OTMETKEe «3a4TeHO».
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[ITkana orleHUBaHUS «He yIOBIeTBOPUTEHFHO» COOTBETCTBYET OTMETKE «He 3aUTeHO».
TuroBsie MCXOHBIE YCIOBUS /ISl MHIUBU/IYa/TbHBIX MTPAKTUUECKUX 3a[jaHUi TIpeficTaBieHsl B YMK
JIWCLIUTUTUHBL.

JuddepennupoBanHbIii 3aueT

ITpu nipoBeeHny AuQGepeHITMPOBAHHOTO 3aueTa B TPAAUIIMOHHOMN (opMe CTyIeHT MoTydaeT
OTIPOCHBIH JIUCT € TpeMst Boripocamu. OLjeHKa orpefiessieTcsl Ha OCHOBe MATHOA/IIbHON CUCTeMBI OLIEHOK T10
pe3y/ibTaTaM OTBETOB Ha BOTIPOCHI.
KpuTepuu U 1ikasbl oljleHUBaHus AuddepeHIIMPOBaHHOTO 3aueTa:
1. IlIkana orjeHUBAHUS: «3aUTEHO-OTIMYHO».
Kputepun otieHrBanust: O0yJaroluiics MpaBUILHO OTBETHI Ha TeOpeTHUYeCKHe BOMpOockl. [Tokasan OT/IMUHbIe
3HaHUA B paMKax yuebHOro Marepuasna. [IpaBUbHO BBITIOHUI TIPAaKTUYeCKUe 3a/aHus. TToka3an OT/IMYHbIe
YMeHUs1 ¥ BJla/IeHUs] HaBbIKaMU TTPUMEHEHWS TT0/TyUeHHbIX 3HaHWM U YMEeHUH TIPY PeIlleHrH 3a/lad B PaMKax
yuebHoro Mareprana. OTBeTHI Ha BCe JOTIOHUTE/bHbIE BOMIPOCHI
YpoBeHb 0CBOEHUS KOMIIeTeHLIUM: Bbicokuit
2. [ITkana olleHUBaHUS: «3auTeHO-XOPOILIO».
Kputepun otieHrBanust: O0yJaroiuiics ¢ HeOOMbIIMMU HETOYHOCTSMH OTBETH/T HAa TEOPETHYECKHE BOTIPOCHIL.
[MToka3san Xopolive 3HaHUsI B paMKax yueOHoro Mateprana. C HeOOMbIIUMU HETOUYHOCTSIMH BBITTOJTHUJT
npakTudeckue 3aganus. [Tokasan xopollive yMeHUs U Bla/leHYsl HaBbIKaMU [IPUMeHeHUsI TI0JTyUeHHbIX 3HaHUMN
Y YMEHUH TIpU pellieHnH 3a7iau B paMKax yueOHoro Marepuana. OTBeTH/I Ha OOBIIMHCTBO /IOMO/THUTE/TEHBIX
BOTIPOCOB.
YpoBeHb 0CBOeHUS KOMIIeTeHIIUM: [10BbIIIIeHHBIMA
3. [llkana oLleHUBaHUS: «3a4TEHO-Y/ 0B/IeTBOPUTE/ILHOY.
Kputepun otieHuBanust: O0yJarouics C CyIeCTBEHHBIMM HETOYHOCTSMU OTBETU/T HA TEOPETHUECKHUE
BOMpOCHI. [ToKasan ymoBIeTBOpUTe/TbHBIE 3HAHKS B PAMKax yueOHoro Matepuasa. C CyiijeCTBeHHBIMU
HeTOYHOCTSIMU BBITIOJTHUI TIpakTUUeckue 3afanus. [1okasas yioB1eTBOpUTe/IbHbIE YMEHUS U BJlafleHuUs]
HaBbIKAMU TIPUMEHEHUs TIOJTyYeHHBIX 3HAHUK U YMEeHUH MPH PeIeHrH 33/jau B paMKax yueOHOro Marepuara.
[HormycTun MHOTO HeTOYHOCTeH MpU 0TBeTe Ha JOTOHUTE/IbHbIE BOTIPOCHI.
YpoBeHb 0CBOEHHS KOMIIeTeHIUM: [10poroBbIii
4. IlTkana OL[eHMBaHUS: «HE 3a4TeHO».
Kpurtepuu onieHuBaaust: OOy4arouiics IpY OTBETe Ha TeOPeTHUeCKHEe BOMTPOCKHI U TIPH BBITIOJTHEHUH
MpaKTUUeCKUX 3a/laHri TIPOAEeMOHCTPUPOBAJl Hel0CTaTOUHbIN YPOBeHb 3HAaHUM U yMeHUM TIPU pellieHnH 3a/jau
B paMKax y4eOHOro Marepuasa. [Ipu oTBeTax Ha [JOTIOHUATE/TBHBIE BOTIPOCHI OBIJIO AOMYIeHO MHOXECTBO
HeTpaBU/IbHBIX OTBETOB.
YpoBeHb 0CBoeHUs1 KomrieTeHIU: KommeTeHI[uM He COPMHUPOBaHBbI.
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Paspen 1. Ucrounukn Bonpocs! K
6 | 11 |[BuOpanpuii B 38 | 8 4 4 30 30 |mddepeHIpOBaHHOMY
TeXHO0JIOTHYeCcKOoil MalInHe. 3a4eTy
Pa3gen 2. YacToTHBIU
NupvBuayanbHoe
cocras BUGpaiH TpaKTUYeCcKoe 3a/laHue
TeXHO0J/IOTHYeCcKoMn P A ’
6 11 52 | 12 6 6 40 40 Bormpocsr k
MaIllMHbI Ha IpuMepe L T L —
MeTa/l1000padaTbIBAIOIIUX A P P y
3a4eTy
CTaHKOB.
Paspen 3. lunamuueckas Boripocer k
nacnopTanEs nudbepeHIIPOBAHHOMY
6 11 54 | 14 | 7 7 40 30 3ayery,
MeTa/1000padaThIBAIOIIUX
CTAHKOB. WNnpuBuayansHOe
MpaKTUYeCcKoe 3a/jaHue
Bcero 3a 11 cemecTp 144 | 34 | 17 17 110 100
Bcero no gucuunInHe 144 | 34 | 17 17 110 100
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Kputepuu oneHuBaHus

IICK-3.2

Ne 1

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Bonpocbl omkpbimoz2o muna:
Kog MC marepuana B kinaccudukaiuu [SO ornpegensier:

1. U3HOCOCTOMKOCTD
2. 0bpabarriBaeMOCTb pe3aHreM

3. yapHYI0 IIPOYHOCTh
KosnebaHusi MexaHMUeCKOI CUCTeMbl XapaKTepU3yIOTCS:

1. yacToToii KonebaHMiA
2. HayasIbHOU (ha3oi
3. aMIIUTYZ0H KoslebaHui

4. meprozioM KoebaHui
CB0bO/IHBIE KO/IeOaHHUsS MEXAaHUUECKOH CUCTEMBI - 3TO KOieOaHusl, UCTOUHUK KOTOPBIX:

1. HauasbHOE UMITY/IbCHOE BO3ZIeHCTBHE
2. UMeeT MepruouuecKuii XxapakTep BO3JieCTBUs

3. UMeeT He NepUOJUYeCKUN XapaKTep BO3ZeHCTBUA
[IlekpeMeHT KomebaHUIl XapaKTepr3yeT:

1. yBenMueHue aMIUTUTY/IbI KoebaTebHOTO TIpoLecca
2. yMeHbIIIeHWe aMITTUTY/bI KoJjiebaTelbHOTo mporiecca
3. yBenMueHWe aMIUIUTY/[bI TIEPEeX0AHOTO TpoLecca

4. yMeHbllIeHVe aMIIUTY/bI IepexofHOr0 Mpoliecca
BeIHY)KIeHHBIe KO/IeOaHsT MeXaHU4eCKOW CUCTeMBI - 3TO KoebaHuUs1, UCTOUHHK
KOTOPBIX:

1. siBAIsieTCSI HauaTbHBIM UMITYJ/IbCHBIM BO3/IeHICTBUEM
2. UMeeT TepruoJuueCcKrii XapakTep BO3JIeMCTBUS

3. UMeeT He NepPUONUECKUN XapaKTep BO3ZeHCTBUS
ABTOKO/Ie0aHUST MEXaHUUECKOW CUCTEMBI - 3TO KosiebaHusl, ICTOUHUK KOTOPBIX:

CpenaiiTe BbIOOp (ec/M BbIOPAHO HECKOIBKO HOMEPOB OTBeTa, TO OHU yKa3bIBAIOTCS C
BO3pacTaHueM 0e3 3amsThIX U POOe/oB):

1. siB/IsIeTCSI Haua/IbHBIM HUMITY/IbCHBIM BO3,Z[EI>’ICTBHEM
2. UMeeT HepI/IOAI/IlIECKI/Iﬁ XdpdKTep BOBAEﬁCTBHH

3. UMeeT He MepUoANUeCKUN XapaKTep BO3/eNCTBUs
MunHuMasbHast ke CTKOCTb, TIPH KOTOPOI BO3MOKHO pe3aHue, H/MKM:

1.3
2.5
3.10

4.15
Cuna pe3aHust XapaKTepu3yeTcs:
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Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5
Ne 6

Ne 9

1. BeunHa

2. HaripaBJieHHe

3. TIJIOCKOCTh J1eHCTBUs
4. TUHUS TeNCTBUSA

5. TOUKa [IPUJIOKEHUS

[JuHaMyyeckas xapakTepuCTHKa pe3aHusl OTVINYaeTCsl OT CTaTUUeCKON XapaKTepUCTUKU
pe3aHUsi Ha/lM4reM CJ1araeMoro, Ipe/CTaB/Isitolero co0oii npor3sBejeHre OCTOSHHON
BpeMeHU Ha NIPOM3BOJHYIO OT CUJIBI I10:

1. KooppuHare
2. BpeMeHU

3. CKOpOCTH

AnrebpaniueCKUMU KPUTEPUSMH YCTOHUMBOCTU Ha3bIBalOT KPUTEPUH,
yCTaHaB/MBaOIIYe He0OX0JUMbIe U JOCTaTOUYHBIE YCJIOBUSI OTPULATETBHOCTU BCEX
BeIl[eCTBEHHBIX YacTell KOpHel XapaKTepHUCTHUeCKOTO YpaBHeHUs B (hopMe a/irOpUTMa,
T.€. OTIpe/ie/IeHHOM T0C/IeIoBaTe/IbHOCTH MaTeMaThdeCKUX orepayil Haj
K03(hGUIIMeHTaMU XapaKTepPUCTUUeCKOTo ypaBHeHus. [lepeuriciiure anrebpanueckye
KPUTEPUU YCTONUHNBOCTHU:

1. kpurepuii I'ypBura
2. xputepuii MuxaiinoBa
3. xpurtepuii Payca

4. kputepuit HalikBrcTa

Bonpocbl 3akpblmozo muna:

Yucno 060poToB poTopa 3eKTpoBurareis coctasisteT 1500 06/mMuH. Kakomy
KOJIMUEeCTBY LIUK/IOB B ['epljaXx COOTBETCTBYeT JaHHasl BeJIMYMHA

Eciiu u3BecTHBI KO3Q@ULIMEHT KECTKOCTU U MPUBEIeHHAst Macca 00beKTa
MVHAMHUYeCKOro Mofie/lipoBaHuid, I1o Kakoit ¢hopmyrie omnpefiesisieTCss KBaJipaT ero
COOCTBEHHOM YaCTOTHI

ITo Kakoli MpUUKMHE U3 CIIEKTPOB BUOpOIepeMellieHni, BUOPOCKOPOCTH U
BUOPOYCKOPEHHUS /1711 BUOPAIIMOHHOM /IMarHOCTUKY BLIOUPAIOT CIIEKTP BUOPOCKOPOCTH

Kakue mpenmyIiiecTBa UIMeeT YaCTOTHBINM aHa U3 BUOPALIUK 10 CPaBHEHHIO C
BpeMEeHHBIM aHaJTM30M BUOpariu

Yro npeacTap/sieT cOO0M AUarHOCTHUECKast KapTa BUOpPAIIMOHHOMN TUarHOCTUKH
3ajjaH psiJl 4acTOT BpallleHus 3/1eKTpoBurareisi B 'epijax:

8,3; 12,5; 16,7; 20,8; 25,0; 29,2; 33,3; 41,7; 50,0.

ITpeo6pa3yiiTe ero B psiji YaCTOT BpAIlleHHs B 000pOTaX B MUHYTY

EcTb 1 He0OX0AVMMOCTh TIPOBOJWUTEL BUOPAIIMOHHYI0 JUAarHOCTHKY Ha YacTOTaXx,
KpaTHBIX 0CHOBHBIM UCTOUYHHKaM BUOpaiuu. Kakas AuarHoctuueckasi ”HpopMarys
TI0/TyYaeTCst TIPYU TaKUX UCTIBITaHUSX

Ipocreiiiias fuHAMUYeCKasi MO/[e/Tb TeXHOJIOTMUeCKON CUCTEMBI OITHUCHIBAETCS
cucteMo auddepeHNAaTbHBIX yPaBHEHUH JBVDKEHMS:

m,y+b,y+c,y="P,
1,0, + Py =—kyy

ITocTpoiiTe XapakTeprHCTHUYeCKOe ypaBHeHHe JAaHHON AUHAMUYeCKOU CHCTEMBI
[Touemy yros, 3a[jaHHBIN B paJjriaHaX, CUMTaeTcsi 6e3pasMepHBIM
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Ne 10 [Ipocrelilas AHaMUAYeCKast MO e/lb TEXHOJI0TMUeCKON CUCTeMBI OMHCHIBAETCSI
cucteMod auddepeHIMANBHBIX YPaBHEHUH IBYKEHUS:

m,y+b,y+c,y=0P,

1,8+ B, =Ky

[IpuBeauTe AaHHYIO JUHAMAYECKYIO CUCTEMY B ITPOCTPAHCTBO TlepeMeHHbIX COCTOSIHUS
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