MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

CycanH A. B.
(mopmumch) DdUO
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BUBPALIMN TEXHOJ/IOI'MYECKUX CUCTEM

HamnpasyieHnue/cnenaaibHOCTb 20.04.01 TexnochepHas 6e30nMaCHOCTD
TOATOTOBKH
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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)

20.04.01 TexnochepHas 6e30nacHOCTH
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

E5 9KOJIOI'iA 1 ITPON3BOJCTBEHHAS BE3OITIACHOCTD

3aBenyromuii kadenpoii [amypun A.E., 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:

IICK-1/23.6 — cnocoOHOCTE pa3pabarbiBaTh pPEKOMEHZALIMH [0 CHIDKEHWIO YPOBHeW BO3JeMCTBUS
aKyCTHUeCKHMX M BUOPAI[MOHHBIX T10JIe B TeXHOC(epe ¥ Ha pabounx MecTax

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1/23.6
3HAHUS:
COBPEMEHHBIX METO/IOB CHMPKEHHUS] YPOBHEH BO3/IeHCTBUS aKyCTHUECKUX U BUOPALIMOHHBIX To/el B
TexHocdepe;;
YMeHUs1:
pa3pabaTbiBaTh PEKOMEH/IALIMY 110 CHYKEHUIO YPOBHEH BO3/IeHCTBHUS aKyCTUUECKUX U BUOPAITMOHHBIX
iosieid B TexHocdepe;;
HaBbIKU:
- CrIoCcOOHOCTh TpeAyIarath PeKOMEH/IAIMHY 10 CHIPKEHHUIO 1lIyMa U BUOpaijuu B TexHocdepe.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO
Oucuuninaa BUBPAIIIA TEXHOJIOTMYECKUX CUCTEM siBasieTcs: AUCLUAILIMHON YacTH,
OpMHpYEMOIi yUaCTHUKaMH 00pa30BaTe/IbHbIX OTHOILIEHHH 0/10Ka 1, MporpaMMbl MOITOTOBKU T10
PMHDY y P porp

Hanpasnenuto 20.04.01 TexHocepHas be3onacHocmb.

CogepxaHue [UCLUIUIMHBI SIBJISIeTCS JIOTUYeCKUM IPOJO/DKEHNeM JAVICLIATIINH: BE3OITACHOCTbDH
JHEPI'OCHUCTEM, 3AIIUTA OT 3JIEKTPOMATI'HUTHBIX ITOJIEN.

Copep>kaHue TUCITUTUIMHBI SIBJISIETCSI OCHOBOM 151 ocBoenust gucrumuivd: SAIIMATA OT IIIYMA U
BUBPAITVN B TEXHOC®EPE, MTH)KEHEPHBIE PACUETHI B BUBPOAKYCTHKE.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e [ICK-1.1 — CriocobeH ocy1eCTB/ISITb KOHTPOJIb BBIIIOJIHEHHSI B OpraHy3aliy TpeboBaHui B 06/1acTH
OXpaHbl OKpYy>Katolljel cpeZibl 1 obecrieueHust 5K0I0ruueckoii 6e30mnacHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HaumeHoBaHHe Pa3/e/oB U AUJAKTHYECKHUX eJUHHIY

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JlaGopaTopHbIi
NPaKTHKYM

IIpakTHYeckue
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TICK-1/23.6

Pazpaen 1. Mcrounukyu BHOpaLyii B TEXHOIOrHYECKO# MalIMHe. AHA/IU3 HCTOYHUKOB
BHOpALMK B TEXHOIOIMYECKOM MalliiHe. MeTo/ibl U CPe/iCTBa UCC/Ief0BaHKs BUOpaLuii B
TEXHOIOTMYEeCKUX MALIUHAX.

24

16

—_
o

Paspen 2. YacToTHBIN cocTaB BUOpPAIMK TEXHOIOrHYECKOH MALlIMHbI Ha IpUMepe
MeTas71000pabdaThIBaOIHX CTAHKOB. AHA/IN3 YaCTOTHOIO COCTaBa BUOPALIMKI
MeTa1006pabaThIBAIOIUX CTAHKOB. [JUarHOCTUYeCKas KapTa HCTIbITaHUi. CrieKTpasIbHBbIH
aHa/m3 BUOpaLii. YacTOThI M aMIUIMTY/BI KonebaHWii ;UHaMUUeCKUX KOHTYPOB CTaHKa.

24

16

30

Paszpen 3. [luHaMHYecKasi IACOPTH3ALMs MeTa1/1000padarbIBalIMX CTAHKOB. [paHuIa
006/1aCTH yCTOWYMBOCTH CTaHKA. MeTo/MKa AMHaMHYeCKO# acrnopTU3aLiu
MeTan1006pabaThiBaloLIero CTaHka. BubparjMoHHble UCITbITAHHUs [0 OMpe/ieNeHHI0
TIpe/ie/bHbIX BO3MO)KHOCTeH CTaHKa.

36

10

26

40

Paspen 4. BespastopHas fuarHocTuKa Je)eKToB B MeTa//1000pabaThIBaloIeM CTaHKe.
TexHO/IOTHUECKHEe MeTOAbI CHHDKEHHUS YPOBHA Buﬁpaunn. Amnanu3 pe3y/eTaToB
JIMHAMMAYECKOH MacropTH3aLMK CTaHKa. 6e3pa3bopHast JUarHOCTHKa 1e(eKTOB B CTaHKe 110
/JaHHBIM JIMHAMHYeCKOM TacriopTi3arui. CHWXKeHHe YPOBHs BUOPALIMK B CTAHKe Ha OCHOBE
TIOCTPOeHUs obnactu JOIYCTUMBIX T€XHOJIOTUYECKHUX Pe)KHMMOB.

24

16

20

Bcero 3a 10 cemecTp

108 34 17 17 74

100

Bcero no gucHUIUInHe

108 34 17 17 74

100

3.2. AyAUTOPHBIN NPAaKTUKYM

Homep 1 HanMeHOBaHHe pa3jena
JAUCLMILTUHBI

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0neMm,

aya.
4acoB

Pazpen 1. icrouHuku BUOpaLyii B
TeXHOJIOTMYeCKOI MallliHe.

AHanu3 UCTOUHUKOB BUOpaIvK B
TeXHO/JIOTMUeCKOM MallliHe.

Pazpen 2. YacToTHBIM cocTaB BUOparun
TeXHOIOTUYEeCKOM MalllMHbI Ha TIPUMepe
MeTan1000pabaThIBaOIUX CTAHKOB.

Amnaii3 yaCTOTHOTO COCTaBa BUOpAI[K
MeTai1000pabaThIBAOIUX CTAHKOB.
JTarHocTryeckast KapTa UCITbITaHHUIA.

Paszpen 3. [luHamMuyeckas rnacriopTu3arys
MeTa1000pabaThIBAIOIUX CTAHKOB.

I'panuija 061aCTH YCTOMUMBOCTH CTAaHKA.
MeTozvKa JUHaMHUUeCKOU TTacriopTHU3auy
MeTas1000pabaThIBaOILIETO CTaHKa.

Pazgen 4. Be3pa3bopHasi [UarHOCTHUKA
IedekToB B MeTan1000pabaThiBaroIeM
craHke. TexHo/IOrMUeCKe MeTO/IbI
CHWKEHUS YPOBHS BUOpaI[UH.

AHanu3 pe3y/nbTaToB JUHAMHYeCKOU
TIacIopTH3aLy CTaHKa. Oe3pa3bopHast
[MarHoCTHKaA Jie)eKTOB B CTaHKe I10 JaHHbIM
JMHAMUYeCKOW TacriopTH3aLiyu.

Bcero 3a 10 cemectp

17

3.3. JIaGopaTopHbIii NPaKTUKYM

HOMep U HAMME€HOBAHHE pa3jejia JUCIIUII/IUHBI

Tema /1abopaTopHOro NpakTUKyma

Oo0nemMm,

ayp.
JacoB

Pasgen 1. VIcCTOUHMKM BUOpAI[1ii B
TeXHOJIOTMUeCKOW MallliHe.

MeTo/ibI ¥ CpPe/iCTBa UCC/Ie[OBAHUS
BUOpalyii B TEXHOIOrMUeCKUX
MallHax.

Pa3gen 2. YacTOTHBIN coCTaB BUOpaLviu
TeXHO/IOTHYeCKOM MalllMHbI Ha IPUMepe
MeTa1000pabaThIBAOIUX CTAHKOB.

CrieKTpasibHBIN aHa/M3 BUOpaLy.
YacToThl M aMITUTYAbI KOeOaHuit
JUHaMHYeCKUX KOHTYDOB CTaHKa.

Pasgen 3. [lnHamMmuueckast macopTHA3aLiust
MeTa1000pabaThIBarOLX CTAHKOB.

BubpaliiioHHbIe UCTIBITAHUSA 110
OTpe/ie/IeHHI0 TPe/ie/TbHBIX
BO3MO)KHOCTEH CTaHKa.

Pazgnen 4. Be3pa3bopHasi AUarHOCTHUKA Je(peKTOB B

6

CHmwKeHre yPOBHsI BUOpAL[UM B CTaHKe

27601




MeTas1000pabaThIBaKOIEM CTaHKE.

TexHo/Ornueckue MeTO[bl CH)KeHUA YPDOBHA

Ha OCHOBE IMMOCTPOEHUA obmactu
JOITyCTUMBIX T€XHOJ/JIOrn4eCKUX

BUOpaLUy. PEXXUMOB.
Bcero 3a 10 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHMe pa3jesna Oo0Bem,
Cojaep)xaHue yue0HOro 3a/|JaHusI
n/n JUCLMILTUHBI 4acoB
IMoaroroeka naboparopHoii paborTsi 1:
1 |Pasaen 1. Microusku BuGpanii 5 BBITIO/THEHHE PACUeTOB. OdopmiieHue oTueTa 1o 10
. naboparopHoii pabote 1, MOATOTOBKA K ¢iaue
TeXHOJIOTMYeCKOW MallluHe. 11a6OpaTOPHOi paGoTsI 1.
2 [ToaroroBka K ripakTHueCKUM 3aHSITHSIM 6
IMoaroroBka nabopatopHoii paboTkl 2:
3 |Pasgen 2. YacrorHniii cocras subpam BBITO/THEHHE PACUeTOB. Odopmiienue oTueTa 1o 8
N naboparopHoii paboTe 2, TOATOTOBKA K Caue
TeXHOJIOTHYe CKOW MAalllMHBI Ha TIpUMepe o
/1ab0paTOpHOM paboThI 2.
MeTa1006pabaThIBAIONMX CTAHKOB.
4 [MoaroToBKa MHAWBUAYAILHOTO TTPAKTUUE CKOTO 8
3afaHus 1
5 IToproToBKa K npakThyeCcKUM 3aHATHUSM 10
Paszpen 3. [luHamMuyeckas rnacriopTusarys [oaroroska nabopatopHoit paborsi 3:
6  |merammooBpaGarbisatomx cTaHKOE. BBITO/HEHHE PaCcUeToB. Odopmnenne oTueTa Mo 16
naboparopHoii paboTe 3, MOATOTOBKA K cAaue
/1labopaTopHOM paboThI 3.
IMoxgroroBka mabopaTopHoii paboTsr 4:
7 Pazgnen 4. Be3pa3bopHasi IUarHOCTHUKA BbITIOJTHEHUe pacueToB. OdopmiieHre oTyeTa 1o 8
eheKToB B MeTa/I000pabaThiBaroIeM JlabopaTopHOM paboTe 4, MOATOTOBKA K Claue
ctaHke. TexHO/OrUue CK1ie MEeTO/bI nabopaTopHoii paboThI 4.
8 CHIDKEHHS! YPOBHS BUOpaLIUK. [ToaroroBka MHANBUAYAIBHOTO MPaKTUUECKOTO 8
3afjaHus 2
Bcero 3a 10 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAE/IN CEMECTPA
12|13/ 4 |5| 6 |78 9 1011|1213 |14 15 16 17
10 JIP| | OP JIP, UT13 | AP JIP JIP, UT13 |AP| Bomp.dud.3au, gud. 3au.

YcnoBHble 0003HAUCHUS:
[P — nuarHocTHueckasi paboTa;
JIP — naboparopHast pabora;

UII3 — unauBHgyanbHOE MPaKTUUeCKoe 3alaHuE;
Borp.Jud.3au — Bonpock K guddepeHIMpOBaHHOMY 3aUeTy;
mud. 3au. — auddepeHIMPOBaHHBIN 3aueT.

TEKyluHﬁ KOHTPOJIb YCII€BAE€MOCTH CTYI€HTOB IIPOBOJUTCA B IVUCKPETHLIE BpEMEHHBLIE MHTEPBAJ/IbI B

cnenyronumx dhopMax:

A

arHoCThYecKas: pabora;

naboparopHas pabora;
VH/IMBUyalbHOE MPaKTUUeCKoe 3a/laHue;
BOIIPOCHI K AU epeHI[MPDOBaHHOMY 3aueTy.

an

IIpomexxyTouHas arTecTaius NPOBOJUTCS B (hopMax:
(hdepeHIMPOBaHHBIM 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1

W N

(o]

9.

10.

. B. I1. PoguH. . CrieKTpasibHOe pa3/ioykeHHue CTalMOHapHOro ciydaiHoro nporecca. CII6.BI'TY
"BOEHMEX" um. . ®@. YctuHosa, 2015, 3i1. pec.

. B. B. Hocog. [luarHoctuka mMaivH 1 obopygosanus. CII6.: Jlans, 2017, 31. pec.

. B. C. MasnkuH. . Texunueckas auarHoctuka. CaHkr-ITetepOypr: Jlanb, 2022, 3/1. pec.

. [. B. Bacunbkos, B. JI. Beiin, A. I. Cxuptiaase. . 3neKTpoMexaHHUeCKHe TPUBO/IbI
MeTasI000pabaThIBArOIMX CTAaHKOB. Pacuét u koHcTpyupoBanue. CI16.: TTonutexHuka, 2010, 31 3k3.

. E. ®. Bepe3skuH. . Hazie)XHOCTh U TeXHUYeCKas AMarHocTuka cucreM. Cankr-Ilerep6Oypr: Jlanb, 2019, 351.
pec.

. E. ®. Bepe3kuH. . Hafié>kKHOCTB U TeXHUUeCKast AuarHocTruka cucteM. CaHkT-IletepOypr: Jlanb, 2022, 371.
pec.

. 1. T. )Kapkos. . Bubpaiiuu ripu 00paboTKe /1e3BMMHBIM UHCTPYMeHTOM. JI.: MalllMHOCTpOoeHHe.
JleHuHrp. ota-Hue, 1986, s1. pec.

. . N1. Bynbdcon. . Junamrika matuvH. Konebanusi. Mocksa: FOpatiit, 2020, 351. pec.

P. B. BacunbeBa, [I. A. I'peunHcknii, B. B. Kitoes. . TIpubops! 1 cucTeMsl AJ1s1 ©3MepeHust BUOpaLuu,

1yMa u ygapa. M.: MawmvHocTpoeHnue, 1978, 26 3k3.

FO. U. KwkHsiep. . Bubparuu TexHonornueckux cucreM. CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa,

2018, 5. pec.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1

.. Onipeienienrie BUOPOYCTOHUMBOCTH MeTa/UIOPeXyLMx cTaHKoB. CI16.: HMLI APT, 2019, 1 3k3.

5.3. [lepuoguueckue U3faHusi:

1
2

. HaykoémKkue TexHO0/10THY;
. [Tpo6sieMBbl MaIIMHOCTPOEHUS ¥ aBTOMATU3aLIUH.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOUMBIX /ISt
OCBOEHMsI TUCLIUII/TUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1
2
3
4

5

. https://e.lanbook.com/ — 3BC JlaHs;

. https://urait.ru/ — O6pa3oBaresnsHas rathopma «HOpaiiT». [ By30B U CCY30B.;

. http://www.tnt-ebook.rut/ — TNT-EBOOK - OneKTpoHHO-0MO/MHOTeUHast CUCTeMa;

. https://ibooks.ru/ — 3BC Aiibykc.py - 3T0 060/bIL0M BEIOOP aKTyaabHOU JIMTepaTyphl [Jis Ballei
OUOMMOTEKH B 3/IEKTPOHHOM BUJE;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHas 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CorpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1
2

. https://rusneb.ru — HarjoHaneHas snektpoHHast bubnuoreka (HOB);

. https://cyberleninka.ru/ - HayuHas 3nekrpoHHast 6ubmoTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcTOBas 37ekTpoHHas 6uboTeka Poccutickoro doHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

I/IHClJOpMaL[I/IOHH]:Ie CIIpaBOYHbIE CUCTEMBI:

1

2

3

. TexskcriepTt — VIHbOpMalMOHHBIN TOPTaJl TEXHUUECKOro peryaupoBaHysi: Hopmel, rpaBuia, CTaHapThl
P®;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTor
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

. http://www.consultant.ru/- Koncynsrantllntoc- HQOpMaLMOHHBIN TOpTas MpaBoBoOU HHGOpMaLIUK.

5.5. TTporpamMMHoe obecrieueHue:

1
2
3

. Adobe Reader;
. Microsoft Office;
. Microsoft Windows.



5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. TIpoexTop;

2. Adobe Reader;

3. Microsoft Office;

4. Microsoft Windows.

6.2. JTaGopaTopHbIe 3aHATHA:

. ®pe3epHble META/IOPEXYLUE CTAaHKY;

. TokapHble MeTa/IOpeXXylue CTaHKY;

. TokapHO-BUHTOpe3HbIN cTaHOK 16K20;

. TokapHO-BHHTOpE3HbII CTAHOK BHICOKOTOUHLIN YT16/];
. ®pe3epHbIii CTaHOK rOpU30HTaNbHbIN 6P81;

. ®pe3epHbIii CTaHOK BepTHKaMbHBIN 676I1;

. Ctranok c UITY dpe3sepnsiit MILLSTAR LMV800;

. Ctranok c YITY Tokaphseii: LEADWELL T6-M;

. TokapHo-¢pe3epHslii craHok ¢ UITY.

OCoOoONOOUThA, WN -

6.3. IIpouee:

1. pabouee mMecTo TIperioJaBaresisi, OCHaIlleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MeCTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C IOCTYTIOM B VIHTepHeT, ipefiHa3HaueHHbIe
I71s1 pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

10



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BUBPALIIUU TEXHOJIOTUYECKNX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctuminia BUBPAIIMN TEXHOJIOTUYECKUX CHUCTEM sBisieTcsl JUCLUMIUIMHON 4acTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Hanpasnenuto 20.04.01 TexHocepHas 6e3onacHocmb. [JUCLATIIMHA peanu3yeTcs Ha ¢akynsrete E Opyxue u
cucrembl BoopykeHwss BI'TY "BOEHMEX" um. [O.®. Ycrunoa kadeapodt E2 TEXHOJIOTUA U
TIPOM3BOJICTBO APTUJIJIEPUMCKOI'O BOOPYKEHNS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTCK-1/23.6 criocobHOCTh pa3pabarbiBaTh PEKOMEH/IAIUHN TI0 CHIPKEHUIO YPOBHEH BO3/JIEHCTBHS aKyCTHYeCKUX
Y BHOPAIMOHHBIX TM0JIel B TexHOChepe U Ha pabounx MecTax.

CopieprkaHue JUCLIMTIIMHBI OXBaThIBaeT KPYT BOTIPOCOB, CBsI3aHHBIX C M3yueHUeM MeTOZI0B CHIDKeHUs! YPOBHel
BO3/I€MCTBUS aKyCTHUECKUX ¥ BUOPALIMOHHBIX TI0JIEN B TeXHOChepe.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
¢ jyabopaTopHasi paboTa;
e UHIUBH/yaTbHOE TIPAaKTUYeCKOe 3a/IlaHue;
e BOMPOCHI K ArddepeHIIMPOBaHHOMY 3aueTy.

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

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

TpeJyCMOTPEeHbI MpakThueckue 3aHsaTvs (17 4.), mabopatopHbiii MpakTUKyM (17 4.), camocTosiTe/ibHas pabora
cryzaenta (74 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
BUBPAIIU TEXHOJIOTUYECKUX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHne padoThI Pekomenjiyemas 1uTeparypa pr,q(::v;xocm,
Pa3gen 1. UcTouHMKY BUOPaLUi B TeXHO/I0TMYECKOH MalllUHE.
1O. 1. KwxkHsieB. . Bubpauun TexHO/IOruuecKux
cucrem: CI16.BT'TY "BOEHMEX" um. []. ®.
IToaroroBka abopaTopHoi paboThl 1: YcruHosa, 2018 (T'naesl 1, 2)
BbITIO/THEeHHe pacueToB. OdopmieHe P. B. Bacunbena, /1. A. I'peuntckuii, B. B. Kiroes.
oTueTa 1o abopatopHoii pabore 1, . TIprbOpBI ¥ CHCTEMBI [I/1s1 U3MepeHHst BUOparivu, 10
TMIOATOTOBKA K c/laue labopaTopHOi 1yma u yaapa: M.: MammHoctpoenue, 1978
paborsr 1. (Pazmenst 10, 13, 14, 16)
B. K. Acrames, B. Y. Babunkuii, 1. .
BrixoBckuii. Bubpauuu B TexHuke. T. 6 3arura ot
[ToproroBka K nNpakTU4yeCKUM 3aHATHUSM BHGPHHH?DT/I%?}?;];EEE-;;; (]i ?pEIﬂ\_/I ?Ef)( . A, 6
Wroro no pa3geny 1 16
Pazgen 2. YacToTHBIN COCTAaB BHOPAIMH TEXHO/I0TMYECKOH MAIIIHHBI Ha MPHUMepe
MeTa/1/1000padaThIBAOIUX CTAHKOB.
b. II. Pogun. . CniekTpabHOe pasnoxeHue
IToaroroBka 1abopaTopHOi paboThl 2:  |cTalMOHAPHOTO C/TydaiiHoro nporecca: CI16.BTTY
BbITO/IHeHUe pacueToB. OdopmieHre "BOEHMEX" um. [I. ®. YcruHoga, 2015 (cTp. 3-
oTueTa 110 1aboparopHoii paboTe 2, 19) 8
MOZITOTOBKA K ¢/laue JlabopaTopHOu B. A. lBoBuuy, B. fI. OHuiieHko. . 3ammra ot
paboTsl 2. BUOpALY B MallIMHOCTPOeHUH: M.:
MaumHoctpoenue, 1990 (I'naBbl 2-4)
E. ®. Bepe3kuH. . Hafe>xXHOCTE ¥ TeXHHAUeCKast
[MoaroroBKa MHAWBUAYATbHOTO ) .
guarHoctvka cicreM: CaHkr-IletepOypr: JlaHb, 8
MpaKTU4eCcKoro 3azanus 1 2019 (ctp. 158-176)
Wroro no pasgeny 2 16
Pa3pen 3. [IluHaMuuecKas MacnopTH3alys MeTa/yio00padaTsIBaOIIMX CTAHKOB.
. B. Bacunbkos, B. JI. Betin, A. I. Cxuptiaz3e. .
ITogroroBKa K NpakTAYeCKUM 3aHSATHUSIM DeKTpOMexaHuuecKue MPUBO/IbI 10
MeTaI000pabaThIBarOIMX CTAHKOB. PacuéT u
koHcTpyupoBanue: CII0.: ITonmutexnuka, 2010
(ctp. 15-110)
W. T. ’Kapkos. . Bubparmu npu o6paboTke
IMoaroroska aboparopHoii paboTsi 3: JIe3BUMHBIM UHCTpYMeHTOM: J1.:
BBINOJIHEHHe pacueToB. OopmiieHne MarmmHocTpoenue. JleHUHrp. ota-uue, 1986 (ctTp.
oTuera 110 1aboparopHoii pabore 3, 104-126) 16
TO/IrOTOBKA K C/jaue 71abopaTopHoit . OnpezienieHne BUOPOYCTOMUMBOCTH
pagotsi 3. MeTasiopexxylux craHkoB: CI16.: HULL APT,
2019 (rnaBwi 1, 2, 3, 4)
. 1. BynbdcoH. . [JuHamuka MaiyH. Kosiebanus:
Mocksa: FOpaiit, 2020 (cTp. 21-41)
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Wroro no pasgeny 3 26
Pa3pgen 4. Be3spa30opHas AMAarHOCTHKA /ie()eKTOB B MeTa/1JI000padaThIBaloIeM CTaHKe.
TexHO/IOrMYeCKHe MeTOAbI CHIDKEHHsI YPOBHSI BUOpaLMH.

IToaroroBka abopaTopHoi paboThI 4: E. ®. Bepe3kuH. . Hagé>XHOCTb U TeXHAUECKast
BbINIO/IHEeHe pacueToB. OdopMieHue ouarHoctrka cucreM: CaHkr-ITetepOypr: JlaHs,
oT4eTa 1o jrabopatopHoii pabore 4, 2022 (ctp. 158-176) 8
TOZITOTOBKA K ¢/laue JlabopaTopHOi B. B. HocoB. [luarHoCcTyKa MalllvH 1
paboTsl 4. obopyznoBanusi: CII6.: Jlans, 2017 (cTp. 281-306)
TToAroTOBKa UHAUBU/YaIbHOIO B. C. MankuH. . TexHuueckas JUarHOCTHKaA: 3
TIPaKTHYEeCKOTO 3a/IaHust 2 Cankr-IletepOypr: Jlanb, 2022 (ctp. 51-64)

Wrtoro mo pa3geny 4 16
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BUBPALIIN TEXHO/IOTUYECKHNX CUCTEM

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

¢ jyabopaTopHasi paboTa;

e BOMPOCHI K AutdepeHI[IpOBaHHOMY 3aUeTy;
e UHIUBHU/yaJbHOE TIPAKTUYeCKOe 3ajlaHue;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

JIaGoparopHas pabora
I'padwik cmaun maboparopHeix pabort (JIP):
- JIP 1 — 4 Hefjens — TeKyllas arTecTaLys;
- JIP 2 — 9 Hefenisi — pybe)kHasi aTTeCTallus;
- JIP 3 — 13 Hepiens — TeKylasl aTTeCcTaLys;
- JIP 4 — 16 Hepend — TeKylas aTTecTalys.

KpuTepuu U 1IKasibl OLeHUBaHUSA Pe3y/bTaToB Mo JlabopaTtopHoi pabore:

1. [ITkana OLeHUBAHUA: «OTJIUYHO».

Kputepuu otienrBanust: O0yJaroIuiics BLIMOJHII JJabopaTopHyto paboTy B mojHOM obneme. PaboTa
XapaKTepr3yeTcsi MOJTHOTOM MPopaboTKY BCeX pa3zesioB coepykaTebHo yacTi. OTueT 1o 1abopaTopHoi
paboTe odopmiieH ¢ cobmofeHreM yCTaHOBIeHHBIX TipaBu/l. O0yuaroiuiicsi cBoO0AHO Bajeer
TEOPeTHUeCKUM MaTeprasioM, 6e30mrMb0ouHO MPUMEHSIET ero MPH PeIlieHuH 3afiad, ChopMyTUPOBaHHLIX B
3ajlaHuM K 7abopaTtopHoit paboTe. Ha Bce BOMPOCHI IaeT MpaBUIbHBIE U 000CHOBAaHHBIE OTBETHI, YOeIUTeTHHO
3allWIIAeT CBOIO TOUKY 3PEHHUS.

2. IlTkasia OLleHMBaHHUS: «XOPOLLIO».

Kputepuu onieHuBanvst: OOy4aronuiics BLITTOJTHII TaD0OPAaTOPHYIO paboTy B moiHOM o0beMe. Pabora
XapaKTepu3yeTcs ITyOMHOM MPopabOTKK BCeX Pa3ziesioB CofiepKaTesibHoM yacti. OTyeT o labopaTopHOii
paboTe oopmiieH ¢ cOOMOeHNEM YCTaHOBIEHHBIX TIpaBu/l. O0yUaroL[UiAcs B/la/IeeT TeOpeTUdeCKUM
MaTepraioB, MOXKET TIPUMEHSITh €r0 CAaMOCTOSITE/TLHO WJTH TI0 YKa3aHUIO TNpernozaBaresis. Ha 60bITMHCTBO
BOIMPOCOB /IA€T MPaBU/IbHBIE OTBETHI. 3al[UIIAET CBOK) TOUKY 3PEHHUs I0CTaTOUHO 000CHOBAHHO.

3. IlTka/a OL[eHUBAHMUS: «yHAOBIETBOPUTETBHOY.

Kputepuu ouenrBanust: OOydaroLuicst BBIOTHUT 1ab0paToOpHYyI0 paboTy B OCHOBHOM MPaBUJIBHO, HO Oe3
JOCTAaTOYHO yOOKOM MPOpaboTKK HEKOTOPBIX pa3zenoB. OOyuatoInuiCcs YCBOU/I TOIbKO OCHOBHBIE Pa3Zeribl
TEOpeTHUeCKOTO MaTepHasa U 1o yKa3aHuIo rperofaBares (6e3 MHALMAaTUBbLI U CAMOCTOSITE/TBHOCTH)
MIPUMEHSIET eT0 MpakTHuecku. Ha BOMPOCH OTBeYaeT HEYBEepEHHO WJIH JIOyCKaeT oimrbKu. HeyBepeHHO
3alMIIAeT CBOIO TOUKY 3PEHHUS.

4. 1lIkana OIleHMBAHUS: «HEY/OB/IETBOPUTETBHO.

Kputepun otieHrBanust: OOyJaroIuiics He MOXKeT 3al[UTUTh CBOU PeIleHHUs, JOMyCKaeT Irpy0Oble OIIMOKY Py
OTBETax Ha BOTIPOCHI /I He OTBEYAeT Ha HUX.

[1IKa/IbI OLIEHUBAHUSI «OTIMUHO», «XOPOILIO», «yI0BI€TBOPUTEILHO» COOTBETCTBYIOT OTMETKE «3aUTEHO».
[1Ika/ia OLleHUBaHUsI «HE YOBIE€TBOPUTE/ILHO» COOTBETCTBYET OTMETKE «HE 3aUTeHO».

TumnoBkle 33alaHus K 1ab0paTOpHBIM paboTam mpe/icTaBieHbl B YMK AUCIUTIIMHEL.

Bonpocs! k guddepeHrpoBaHHOMY 3aueTy

Bomnpoce! K auddepeHIIpOBaHHOMY 3aueTy COCTAB/IAIOTCS Ha OCHOBe paboueii MporpaMmbl
JTUCLIUTUTUHBI ¥ OXBAaTBIBAIOT €€ pa3zesibl U TeMbl. OHU I0/DKHBI TIeJI0OCTHO OTPaXkaTh 00heM TIPOBEPSEMbBIX
TeOpeTUUeCKUX U MPaKTHUUeCKUX 3HaHUH. BOTIPOCkI HOCAT paBHOLEHHBIN XapakTep. ®OpMyIMPOBKH BOTIPOCOB
MTOJDKHBI OBITh UeTKUMH, KPaTKUMH, IOHITHBIMU, UCK/TFOUAIOIIUMU JBOWHOE TOMKOBaHUe, KomnuecTBo
BOIIPOCOB B TIEPEUHE [IO/DKHO TPEBBIIIATh KOJTMUEeCTBO BOMPOCOB, HEOOXOUMBIX /i1 COCTAB/IEHUS 3aUeTHBIX
nuctoB. Ha ocHoBe pa3paboTaHHOTO M 00BSIBJIEHHOTO CTY[eHTaM TiepeyHsi BOTIPOCOB K
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muddepeHIMPOBAHHOMY 3a4eTy COCTABJISIOTCS OMPOCHBIE JIUCTHI, COZiepKaHre KOTOPLIX 0 CTyAeHTOB He
TTOBOZIUTCSL.
[TepeueHs BONpoCcoB K JuddepeHIMpOBaHHOMY 3a4eTy IpeZcTasieH B YMK quciUnavHb

NuanBuayanbHoe NpaKTHYECKOe 3a/JaHie

I'paduk craun UHAWBUAYaNbHBIX paKTHUeCKUX 3aganuii (UI13):
- UT13 1 — 9 Hepenst — pybOerkHasi aTTeCTarys;
- W13 2 — 16 Hepens — TeKylas aTTecTalys.

Kputepun U 11Ka/ibl OLeHWBAaHUS Pe3y/IbTaToOB 110 WHAWBUIYaTbHOMY TIPAaKTHUECKOMY 3a/IaHUIO:

1. [ITkana oLeHMBAHUS: «OTIMYHOY.

Kputepuu otieHrBanust: O0yJaroIuics BBIMOTHII UHAVBU/IYaIbHOE MPAKTHUECKOe 3a/IaHHe B TIOTHOM
obbeme. PaboTa xapakTepu3yeTcst TIOTHOTON MPOPaboTKK BCeX pa3/iesioB COZlepKaTebHOM UacTy.

[TosicHuTe /TbHAS 3aITUCKa UHVBU/YaIBbHOTO MPAKTUUECKOTO 3a/laHus 0opMiieHa C COOJTIOIeHUeM
YCTaHOBJIEHHBIX MTpaBu/1. O0yuaroIuics CBOOOAHO B/lajieeT TeOPEeTHUECKUM MaTepraioM, 6e30111Mb0uHo
MPUMeHSIET ero MpH pelleHnH 3a/iay, ChOPMY/TMPOBAHHBIX B 3a/laHAU K UHVBU/YaIbHOMY TPAKTHYE CKOMY
3azianuio. Ha Bce BOTIPOCKHI ZIaeT MpaBUibHbIE U 000CHOBAaHHBIE OTBETHI, YOEIUTETHHO 3aIUIIIAeT CBOK TOUKY
3peHwus.

2. IlTkasia OLleHMBaHHUS: «XOPOLLIO».

Kputepun onieHuBanust: OOyYaroIUiCs BBITOJTHWIT UHAUBUAYaTbHOE TTPAKTUYECKOe 3a/IlaHHe B TTOJTHOM
o0beMe. PaboTa xapakTepusyercs IiyOUHOM ITPOpab0TKH BCEX pa3fiesioB COJep)KaTeIbHOM YaCTH.

[MosicHuTe /TbHAS 3aMKCKa WHAWBUIYaIbHOTO MPAKTHYeCKOTO 3aJaHusi ohopMiieHa C cobmofeHrneM
yCTaHOB/IEHHBIX MpaBu/. OOyJarouiics BiajieeT TeOPeTHUECKAM MaTepraioB, MOXKET TIPUMEHSTh €r0
CaMOCTOSITe/TLHO WU TI0 YKa3aHUI0 mperoziaBaresis. Ha 60/bINTMHCTBO BOMPOCOB JIAeT MPABU/IbHBIE OTBETHI.
3allUINaeT CBOIO TOUKY 3PEeHUs ZI0CTaTOuHO 060CHOBAHHO.

3. IlTkasa OL[eHUBAHMS: «yHAOBIETBOPUTETBHOY.

Kputepuu onienuBanust: OOy4aroviCs BLITOJTHWI UHIUBUAYa/ILHOE TTPAKTHUECKOEe 33/JaH|e B OCHOBHOM
MPAaBWIBHO, HO 63 ZI0CTaTOuHO I1yOOKOM MPopaboTKK HEKOTOPBIX pasziesioB. O0yuaroImuiicss YCBOU/I TOJIBKO
OCHOBHBIE Pa3fie/ibl TEOPETHUECKOTO MaTepHrasa 1 1o yKa3aHuIo rnpernojasarens (0e3 UHUIMAaTUBLI U
CaMOCTOSITeTbHOCTH) TIPUMEHSIET ero MpakTHuyecku. Ha BOMpOCkl 0TBeUaeT HeyBePEHHO WK JIOMYCKaeT
ombku. HeyBepeHHO 3allUIIaeT CBOIO TOUKY 3PEHUS.

4. 11Ika/a OIleHUBAHUS: «HEY[OBIETBOPUTEIHLHO.

Kputepuu onieHuBanust: OOy4arouiics He MOXKET 3all[UTUTh CBOH PEIIeHUs, OMyCKaeT TPyOble OIUOKY MPU
OTBETax Ha BOTIPOCHI WM He OTBeYaeT Ha HUX.

[1TKa/bl OLEHUBAHUS «OTJIMYHO», «XOPOILIO», «yA0BIeTBOPHUTEIHHO» COOTBETCTBYIOT OTMETKE «3aUTEHO».
[ITKasia OIIeHUBAHUS «HE Y/IOBJIETBOPUTELHO» COOTBETCTBYET OTMETKE «HE 3aUuTeHO».

TurnoBble UCXOHbIE YCIOBUS JJ1s1 MHVBU/YaTbHBIX MPAKTUUECKUX 3a/IaHUH TpeficTaB/ieHbl B YMK
TUCTIUTI/THBI,

JuddepennupoBanHbIii 3aueT

ITpu nipoBeeHny AudGepeHITMPOBAHHOTO 3aueTa B TPAAUIIMOHHON (opMe CTyIeHT MoTydaeT
OTPOCHBIN JIUCT C TpeMst Boripocamu. OTIeHKa OTIpe/iesisieTCsl Ha OCHOBE MATUOA/IIbHOM CUCTEMBI OIIEHOK T10
pe3ysibTaTaM OTBETOB Ha BOTIPOCHI.
Kputepuu U 1IKajbl OljeHUBaHUs AuddepeHMPOBAaHHOTO 3aUeTa:
1. IITkasia OI|eHUBAHUS: «3aUTEHO-OTIHUHOY.
Kputepun otieHrBanust: O0yyJaroluiics MpaBUIbHO OTBETHI Ha TeOpeTHUYeCKHe BOMpockl. [Tokasan OT/InuHbIe
3HaHUA B paMKax yuebHOro Marepuasna. [TpaBUIbHO BBITIOHUI TIPAaKTUYeCKUe 3a/1aHus. TTokas3an OT/IMYHbIe
YMeHUSs1 ¥ BJa/IeHUs] HaBbIKaMU TTPUMEHEHWS TT0/TyUeHHbIX 3HAaHWM U YMEeHUH TIPY PellleHrH 3a/lad B PaMKax
yuebHoro Mareprana. OTBeTHI Ha BCe JOTIOHUTE/bHBIE BOMIPOCHI
YpoBeHb 0CBOEHUS KOMIIeTeHLIUM: Bbicokuit
2. IIkasia OLIEHUBAHUSI: «3aUTEHO-XOPOLIO».
Kputepun otieHrBanust: O0yJaroiuiics ¢ HeOOMbIIMMU HETOYHOCTSMH OTBETHJT HAa TEOPETHYECKHE BOTIPOCHL.
[MToka3san Xopolive 3HaHUsI B paMKax yueOHoro Mateprana. C HeOOMbIIUMU HETOUHOCTSIMH BBITTOJTHUIT
TpakTh4eckue 3aanus. [Tokaszasn Xopoiive yMeHuUs U B/a/ieHVsI HaBbIKaM{ TIPUMeHeHHsT TIOTyYeHHBIX 3HaHUH
Y YMEHWH TIpU pellieHnH 3a7iau B paMKax yueOHoro Marepuana. OTBeTH/ Ha OOBIIMHCTBO /TOTIO/THUTE/TEHBIX
BOIPOCOB
YpoBeHb 0CBOeHUS KOMIIeTeHIIUM: [10BbIIIIeHHBIMA
3. llIkana oLleHMBAHUS: «3aYTeHO-Y0BIeTBOPUTEIHEHOY.
Kputepun otieHrBanust: O0yJarouics C CyIeCTBEHHBIMM HETOYHOCTSMU OTBETU/T HA TEOPETHUECKHUE
BOMpockl. TToKa3as yJj0BIeTBOPUTE/TbHBIE 3HAHUS B paMKax yuebHoro matepuana. C CyIieCTBeHHbIMU
HETOUHOCTSIMH BBITIOJTHU/T TIPaKTUUeCKUe 3afiaHusi. [1oka3an ynoBIeTBOpUTe/TbHBbIE YMEHUS U BIaZIeHUs
HaBbIKAMU TIPUMEHEeHUs TIOJTYYeHHBIX 3HAHUM ¥ YMeHUH MPH PeIleHrH 3a/jau B paMKaxX yueOGHOro Marepuara.
[HorycTun MHOTO HeTOYHOCTeM MpU 0TBeTe Ha J0TOTHUTEIbHbIE BOTIPOCHI
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YpoBeHb 0CBOeHUSI KommeTeHLMi: [ToporoBblit

4. llkana OLIeHUBAHUS: «HE 3aUTeHO».

Kpurtepuu onieHuBanvst: OOy4arouiics Py OTBETE Ha TEOPETHUECKHE BOMIPOCHI U TIPH BBITIOJTHEHUH
TpaKTUUeCKUX 3a/laHui TIPOIeMOHCTPUPOBAJT Hel0CTaTOUHbIN YPOBeHb 3HAaHUM U yMeHUM TIPU pellieHnuH 3a/jau
B paMKax yueOHoOro marepuasa. IIpy oTBeTax Ha JOMNO/HUTE/IbHbIE BOIIPOCHI ObIJIO AOMYIIIEHO MHOKECTBO
HerpaBW/IbHBIX OTBETOB.

YpoBeHb 0cBoeHus1 KomrieTeHIMi: KommieTeHI[un He C)OPMUPOBaHBbI.
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Pa3pen 1. UcTounuku uib (bengpIiCZ:;HHOM
5 | 10 |u6panmii B 24| 8 | 4 4 | 16 10 [AHPDEP Ba‘flep y
TeXHO0JIOTHUeCKOi MallluHe. Y
JTabopatopHas paboTa
Pazgen 2. YacToTHBIH JTaboparopHas paboTa,
COCTaB BUOpanuu WHauBUyabHOE
5 | 1o |TeXHoIOrHuecKoi MammHbl ., | o 4 4 16 39 | TPaKTHueckoe 3ajiauue,
Ha npumepe Borpocsr K
MeTa/1/1I000padaThIBAIOIINX mddepeHIMPOBaHHOMY
CTaHKOB. 3aueTy
Pazpgen 3. lmunamuyveckas JlabopatopHas paboTa,
5 | 1o |macmopTH3aums 36 | 10 5 5 2% 40 Borpocsr K
MeTa/1000padaThIBaIOIHUX b depeHIMpOBaHHOMY
CTaHKOB. 3auety
Pazgen 4. Bespa3oopHan JlabopatopHas paboTa,
AMArHoCTHKA ie()eKToB B WHauBUyanbHOe
s | 10 MeTas1/1I000padaThIBaloIEeM 24 | 8 4 4 16 90 | TPaKTHUeCKoe 3a/ianue,
craHke. TexHoornueckue Bonpocs! K
METO/bI CHIDKEHUS YPOBHSA muddepeHIIIPOBAHHOMY
BUOpanuu. 3a4eTy
Bcero 3a 10 cemectp 108 | 34 17 17 74 100
Bcero no gucuinHe 108 | 34 17 17 74 100
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Kputepuu oneHuBaHus

IICK-1/23.6

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Bonpocbl omKkpbimozo muna:
KosnebaHusi MexaHMUeCKO# CHCTeMbl XapaKTepU3yHOTCS:

1. yactoToi KonebaHMH
2. HavasTbHOU (ha3oi
3. aMIUTUTYZIOH KoebaHui

4. meprozioM KosebaHui
CBoboiHbIe KOlebaHHst MEXaHUUeCKOH CUCTEMBI - 3TO KOjieOaHusl, UCTOUHUK KOTOPhIX:

1. HayaIbHOE UMIY/ILCHOE BO3/IeHCTBUE
2. UMeeT MepruoJuUeCcKrii XapakTep BO3JIeMCTBUS

3. UMeeT He NepUOJNYeCKUN XapaKTep BO3ZeHCTBUSA
IlekpeMeHT KoebaHUI XapaKTepu3yeT:

1. yBesiMueHre aMIUIUTY/IbI KOsleOaTelbHOTO Tporjecca
2. yMeHbILIEHWe aMIUTATYbI KojiebaTelbHOTo mporiecca
3. yBesMueH"e aMIUIMTY/bI 1IePeX0AHOr0 MpoLecca

4. yMeHblIIeHHe aMIUTUTY/IbI TIepeXoHOTo Mporecca

AnrebpaniueCKUMU KPUTEPUSMH YCTOHUMBOCTH Ha3bIBalOT KPUTEPUH,
yCTaHaB/MBaOIIVe He0OX0JUMbIE U IOCTaTOUYHbIE YCJIOBUS OTPULIATETBHOCTU BCEX
BellleCTBeHHBIX YacTell KOpHel XapaKTepHCTUUeCKOro YpaBHeHUs B popMe ajropruTma,
T.€. OTIpe/ie/IeHHOM T0C/Ie/I0BaTeIbHOCTH MaTeMaThdeCKUX Orepaiyil HaJ
K03(hdUIIMEeHTaMU XapaKTepPUCTUUeCKOTO ypaBHeHus. [Tepeuniciiute aarebpanueckue
KPUTEPUU YCTONUNBOCTHU:

1. kpurepuii I'ypBurja
2. xputepuii Muxaiinosa
3. xpurepuii Payca

4. xputepuii HalikBrcTa

ITpocTpaHCTBO COCTOSIHUI —OZAMH U3 OCHOBHBIX MeTO/I0B ONKCAaHUs 10Be/|eHNUs
OUHaMHUUeCcKOM cucTeMbl. [IBr)KeHHe CUCTeMbl B IPOCTPAHCTBE COCTOSIHWI OTpakaeT
vi3MeHeHHe eé COCTOSTHUM. B rmpocTpaHCTBe COCTOSTHUM CO3AaéTCst MOZienb
JVUHaMHUYeCKOM CHCTeMbl, BK/IH0YaroLasi Habop repeMeHHBIX COCTOSIHUS, CBSI3aHHBIX
Mexxay coboii arddepeHLIMaTEHBIMA YPaBHEHUSIMH 1TePBOTO TopsifKa. K mepeMeHHbIM
COCTOSTHUSI OTHOCSITCSL:

1. cmewjeHus
2. CKOPOCTH
3. yCKOpeHUs

4. cubI

Kakue 13 miepeurcieHHbIX METOZOB JAl0T OOII[yI0 KapTHHY U3MeHeHHH, BbI3BaHHBIX
nedexramu?

OCHOBHbIE METO/IbI BUOPAI[MOHHOM AUAarHOCTUKU 3/1€KTPOABUraTe Isl:

1. Onpenenenne CK3 BubponepemelteHusi, BUOPOCKOPOCTH Y BUOPOYCKOpeHHSI.
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Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

2. OnpezieneHue MUK-(hakTopa BUOpoOTiepeMeliieHusi, BAOPOCKOPOCTH U
BHUOPOYCKOpeHHsI.

3. YacTOTHBIN aHaM3 TI0 CIIEKTPaM BUOPOCKOPOCTH.
Kakue 13 nepeunciieHHBIX METO/IOB TT03BOJISIIOT OTC/IeXKUBaTh pa3BUTHe JedeKToB?

OCHOBHbIE METO/Ibl BUOPAIIMOHHOMW AMAaTHOCTHKH 3JIeKTPO/IBUTATe IS
1. Onpenenenne CK3 BubponepeMelieHsi, BEIOPOCKOPOCTH U BUOPOYCKOPEHHUSI.

2. Oripegpenenue muk-akropa BUOporiepeMelieHusi, BAOPOCKOPOCTH 1
BUOpOYCKOpEHUS.

3. YacTOTHBII aHa/IM3 MO CrieKTpaM BUOPOCKOPOCTH.
Kakasi peaym3aryist BUOpaumy Hanbosiee MH(GOpMaTUBHA?

1. BpemeHHas1.
2. YacTroTHasl.
3. KooppuHartHast.

4. [TapameTpurueckas.
Kakuie 13 yKa3aHHBIX YIJIOB CUMTAIOTCsI Oe3pa3sMepHbIMY U PAaBHBIMU €JUHULIE?

1. I'pagyc

2. Tpap,

3. Papguan
4. Pym6

5. Munyta
6. CekyHJa

7. Obopot
Camas onacHasi Jj1s 370pOBbs Ue/I0BeKa 4yaCToTa U3 yKa3aHHOro psza B I'eprax?

1.8,3

2.12,5
3. 16,7
4.20,8
5. 25,0
6. 29,2
7.33,3
8.41,7

9.50,0

Bonpocbl 3akpblimozo muna:

Yucno 060poToB poTopa 3ekTpoasuraresisi cocrasiset 1500 06/mMuH. Kakomy
KOJIMUeCTBY LIUK/IOB B ['epliax COOTBETCTBYeT JaHHAas BeJIMUMHA

Ecyiu n3BecTHBI KO3QULIMEHT KECTKOCTU U MPUBEIeHHAst Macca 00beKTa
MHAMUYeCKOoro Mofie/iipoBaHuid, I1o Kakoit popmyrie onpefiesisieTCst KBajipaT ero
COOCTBEHHOM YaCTOTHI

ITo Kakoli IpyUUKHE U3 CIIEKTPOB BUOpOIepeMellieHnid, BUOPOCKOPOCTH U

BUOPOMCKOpEeHHMS 111 BUOPAIJMOHHON MarHOCTUKY BHIOMPAOT CIIEKTP BUOPOCKOPOCTH
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Ne 4

Ne 5
Ne 6

Ne 7

Ne 8

Kakwe rnpenmMy1iiecTBa MIMeeT YaCTOTHBIN aHa/ M3 BUOPAIK 10 CPAaBHEHHIO C
BpeMeHHbIM aHaJIM30M BUOpaLyu

Yro mpefcTaBsieT cob0M AMAarHOCTHYECKas KapTa BUOPAIIMOHHOM IMarHOCTHKU
3ajaH psifi 4acTOT BpallleHus 37eKTpoABuUraTesis B ['epriax:

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

ITpeobpas3yiiTe ero B psifi 4aCTOT BpallleHHs1 B 000pOTax B MUHYTY

EcTb M He06X0AMMOCTE TPOBOJUTE BUOPALMOHHYIO IUArHOCTUKY Ha YacToTax,
KPaTHBIX OCHOBHBIM UCTOUHHMKaM BuOparmu. Kakasi quarnoctiueckast iHGopmariys
T10JIy4YaeTcs IIPY TaKUX UCTIBITAHUSAX

Ipocreiiiias fuHaAMUYECKasi MO/Ie/Tb TEXHOJIOTMUeCKON CUCTEMBI OITUCHIBAETCSI
cucTeMou auddepeHINaTbHBIX YPaBHEHUH ABYDKEHMS:

m,y+b,y+c,y=P,
1,0, + Py =—kyy

[TocTpoliTe XapakTepyuCTUUYeCKOe ypaBHeHVe JaHHOM AUHaMUYeCKOW CUCTEMBI
ITouemy yros, 3a[jaHHBIN B paJjiaHax, CUuTaeTcsi be3pazMepHBIM

[Tpocretiitiasi AuHaMUYeCKast MO/le/Tb TEXHOJIOTMUeCKON CUCTeMbl OTHUChIBAeTCSI
cucremoit auddepeHIMA/ILHBIX YPaBHEHNN JBH)KEHUS

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

I,0, + P, =—kyy

[IpuBeauTe AaHHYIO JUHAMAYECKYIO CUCTEMY B ITPOCTPAHCTBO TlepeMeHHbIX COCTOSIHUS
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