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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

OcHoBHas oeJab JUCHUIINIMHBI H3YYWUTH: BHUALI TUAPABINYCCKUX W IMHEBMATHYCCKUX
IMPUBOAOB U 00J1acTH ux NPUMCHCHUA; KOHCTPYKTHBHBIC OCOOCHHOCTH U XApPaKTCPUCTHUKU TUAPO U
IMHCBMOAIIIIapaToB; paCYCT OCHOBHBIX IIAPAMCETPOB 'MAPABIINYCCKUX U THCBMATHYCCKUX YCTpOﬁCTB

ABTOMATHKH, YINIOTHCHU.

33}13'-Ieﬁ JAUCHUIUIMHBL ABJIACTCA MOJYUYCHUC CTYACHTOM OCHOB IO PCHICHUIO CICAYIOIUX

BOIIPOCOB:

TCOPCTUUCCKOC M OKCICPUMCHTAJIBHOC HMCCICAOBAHUC THUAPO-ITHEBMOI3JICMCHTOB

IPUBOJIOB; pa3paboTKa Mojesel (MaTeMaTHYeCKiX, GU3NUECKUX ) - U3CJINH, BOCIIPOU3BOISAINX WIN
UMUTHPYIOIIMX KOHKPETHBIE CBOICTBA 33JaHHOTO U3JIEJIMSI UJIM €r0 COCTAaBHBIX YacTeil; pa3paboTka
BapMaHTOB BO3MO>KHOI'O IIPUHLUIINAIIBHOTO PELIEHUS 110 CTPYKTYpe THAPO-ITHEBMOIIPUBO/IOB.

OO6yuenue no gucuumuinHe «['uapaBnuyeckue ¥ MHEBMAaTUYECKUE CPEICTBA aBTOMATUKID
HarpaBJIeHO Ha (OPMHUPOBAHUE Y O0YUAIOIIUXCS CIEAYIOINX KOMITETEHIIUMI:

Koa v HaumMeHoBaHue
KOMIIeTeHIN I

I/IHlII/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUN

HaunmeHnoBaHue nmoka3aTeJsi
OICHUBaAHUA

ITK-6. CriocoO¢H BBIOJIHATH
pacyeT v MPOSKTUPOBAHUE
JleTajnei, y3J10B U yCTPOICTB
POOOTOTEXHUYECKHX CUCTEM B
COOTBETCTBUU C TEXHHUUYCCKUM
3aJJaHUEM, B TOM YHCIIE C
UCIIOJIb30BAHUEM CPEJCTB
aBTOMAaTHU3aIUH
MPOEKTUPOBAHUSI.

HIIK-6.1. Tlonumaer
MIPUHLIMITBI KOHCTPYUPOBAHUS
OTJEJBHBIX JIeTajleH, y3JI0B U
YCTPOMCTB
POOOTOTEXHUYECKUX CHUCTEM,
BBIOMPAET CUCTEMBI
ABTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHUS
POOOTOTEXHUYECKUX CHCTEM;
NIIK-6.2. PaboTtaeT ¢
MIPOrPaMMHBIMH CPEJCTBAMH C
HCIIOJIb30BaHUEM
COBPEMEHHBIX TPUKIIATHBIX
MIPOrpaMM IO pacuery
POOOTOTEXHUYECKUX CHCTEM;
NIIK-6.3. PaccuuThiBaeT u
MIPOEKTHUPYET JACTAIH, Y3IIbI U
yCTpOMCTBa
POOOTOTEXHUYECKUX CUCTEM B
COOTBETCTBUH C TEXHHUUECKUM
3aJIaHUEM C UCIIOJIb30BAHUEM
CPEICTB aBTOMAaTU3ALIUN
MIPOSKTHPOBAHWSI.

3HaThb:

- OCHOBBI KOHCTPYHPOBAHUS
OTJICBHBIX JIETANICH, Y3IIOB
YCTPOWCTB MEXaTPOHHBIX
CHCTEM C UCIIOJIb30BaHUEM
COBPEMEHHBIX MTPUKIIATHBIX
POrpaMM IO pacueTy
MEXaTPOHHBIX CHCTEM,
BKITFOUAIOITUX, THIPOTIPHUBO,IBI
Y TTHEBMOIIPHUBO/IBI;

YMmeTh:

- MPOU3BOJIUTH PACUETHI U
COCTaBIISITh IPUHIIUTTHATBHBIE
CXEMBI THAPOCUCTEM B
COOTBETCTBUU C TEXHUYECKUM
3a/IaHUEM U TPEOOBAHUSIMH
CTaH/IapTOB;

Baanern:

- HaBBIKaMU 10 pa3paboTKe
MIPOCTHIX Y3JIOB U OJIOKOB
MEXAaTPOHHBIX CUCTEM,
BKJTFOYAIOIITUX THIPOIPHUBOIBI
Y TTHEBMOIIPUBOIBI.

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCUTCA K 4YacCTH,

dbopMupyeMoil y4acTHHKaMH 0Opa30BaTEIbHBIX

oTHomeHn Omoka bl «Jducrumamael (Momynu)». JucnunianHa HEMOCPEACTBEHHO CBS3aHA CO
CIEeAYIOIUMH TUCUUTTMHAMU U nipakTukamu OOIL:
ABTOMAaTH3aIUs TUIIOBBIX TEXHOJIOTMYECKHUX MPOIIECCOB B aBTOMOOMIIECTPOSHUHU
ABTOMAaTH3a1Ms TUIIOBBIX TEXHOJIOTMYECKUX MPOILECCOB B MATUHOCTPOECHUHU
JluHamuKa >KMJIKOCTH U ra3a
MonenupoBanue poOOTOB U POOOTOTEXHUIECKUX CUCTEM
TexHuyeckue cpefcTBa aBTOMaTH3AUU
VYmpasnenue po6oTamMu U poOOTOTEXHUYECKUMU KOMIUIEKCAMH



3KCHJ’IyaTaIII/I$[ 1 HaJlaJJKa MCXAaTPOHHBIX U pO60TOTeXHI/I‘-IGCKI/IX CHUCTEM
SHGKTpOMeXaHI/I‘leCKI/IC YCTPOP’ICTBa " alrapaTbl aBTOMATHUKH.

3 CTpyKTypa M cofepKaHue TN CHUILTHHBI

OO1m1ast TPYA0E€MKOCTh AUCIUILIMHBI COCTABIIACT 3 3aueTHbIe eaquHuibl (108 yaca).

3.1 Buabl y4eOHOii padOThbl U TPYA0EMKOCTh

Ne . KoanyecTBoO CeMecTpbl
Buj yueOHoii padoThl
n/n 4acoB 4
1 AyIMTOpHBbIE 3aHATHS o4 54
B toMm uncie:
1.1 | Jlekuun 36 36
1.2 | CeMmuHapckue/mpakTUYECKUE 3aHATHUS
1.3 | JlabopaTopHble 3aHITHS 18 18
2 CamocrosiTeibHast padoTa o4 54
B tom umncie:
2.1 | IToaroroBka K BBITOJHEHUIO U 3AIUTE 22 22
71a060paTOpHBIX PaboT
2.2 | PaboTta ¢ KOHCIIEKTOM JICKITHIA 10 10
2.3 | [lonroroBka K TECTUPOBAHUIO 4 4
2.4 | IlonroroBka K 3a4eTy 18 18
3 IIpomexyTOUYHAST AaTTEeCTAMSA
3auvet/nud.3aueT/7K3aMeH 3a4eT
Hroro 108 108
3.2 TeMmaTH4eCcKUil MJIAH U3yYeHUS TUCUMUIIIIMHBI
TpyroeMkocTh, 4ac
AyautopHasi pa6ora =
D ] § E
Ne Pasjennl/TeMbl o < & % = i w | 2 % § s
n/n JHCHHILIHHBI 8 = § 2 E S E 22l 583
= 8 |EEz| &5 | 2| g4
= S E05| 89 = g
SETET|EF |8
@)
Paznen 1. BBenenue. Buani
1 | ruapaBIMYeCKHUX NPUBO/I0B u| 12 4 0 0 0 8
00J1aCTH X IPUMEHEHUS
11 Tema 1. [TonsTtue 00BEMHOT0 2 4
THJIPOTIPUBO/IA.
12 Tema 2. HVCKOTOpI)Ie CBOIicTBa paboumnx 2 4
KHUJKOCTEH.
2 Pasnen 2.  Peryaupyomue u 34 12 0 8 0 14
HANPaBJSIIOIIHE THAPOANNAPATHI
21 Tema 1. Hano;iHLIe KJIanaHbl IPSIMOTO U 2 2 4
HENPSIMOTO JACHCTBHSL.
2.2 | Tema 2. PeqyKIImOHHBIC KJIATTAHBI. 2 2 4




2.3 | Tema 3. Ipoccenn. 4 2 4
2.4 | Tema 4. I'mapopacupeaeuTenu. 4 2 2
3 Pasne.lj 3. BcnomorarejabHbIe 16 6 0 2 0 8
YCTPOIiCTBa THAPONPHBOI0B
3.1 | Tema 1. AKKyMyJISITODHI. 4 2 4
Tema 2. O0ecrieueHHE YUCTOTHI
3.2 N 2 4
pabouel KUAKOCTH. Kiacchl YUCTOTHI.
4 Paznen 4. PeryiupoBanue 14 4 0 9 0 3
THAPONPHUBOI0B
Tema 1. Crioco6sl perynupoBaHus
4.1 | cKOpPOCTH BBIXOJTHOTO 3BE€HA 2 2 4
THJIPOTIPUBO/JIA.
Tema 2. O0beMHOE ¥ O0BEMHO-
4.2 | ApoccelbHOE PETryIHPOBaHIE CKOPOCTH 2 4
BBIXOJIHOTO 3B€HA THJIPOTIPHUBO/IA.
5 | Pa3nen 5. OCHOBBI rHIPOABTOMATHKH 16 6 0 2 0 8
Tema 1. OcHOBHBIE HOHSTHSL.
5.1 | Pa3HOBHUIHOCTH THIPABINIECKUX 2 2 4
YCUJIUTEIICH.
5.2 | Tema 2. MoOuipHas THAPABIIMKA. 4 4
6 Pa3nen 6. OcHOBBI MHEBMONPUBOIA U 16 4 0 4 0 8
IMHEBMOABTOMATHKH
6.1 | Tema 1. [IHeBMaTHYECKHE CUCTEMEL. 2 2 4
6.2 Tema 2. YerpolicTBa ynpaBieHUs B 2 2 4
IMTHEBMOCHCTEMAX.
HUTOIro | 108 36 0 18 0 54

3.3 Conepxanue QUCHUNINHBI

Pasjnen 1. Beenenne. Buabl ruipaBindeckux NpuBoA0B U 00J1aCTH UX IPUMEHEHUS

[TonsitTue obbeMHOro ruaponpuBoga. JlocTomHCTBAa ¥ HEOOCTaTKU  OOBEMHOTO
ruaponpuBoaa.  Knaccudukanus  o0BeMHBIX — ruaponpuBojoB.  OO0macT  MPUMEHEHHS
ruAponpuBoi0B. OCHOBHBIE TPeOOBaHUS, MPEABIBIIEMbIE K paO0UYNM >KUIKOCTSIM TUIPOIPUBOIOB.
HexoTtopsie cBoiicTBa pabounx *uakocTell. Mapku Haubosee pacpoCTpaHEHHBIX Mace U 001acTH
ux mnpuMmeHenus. OOmas cxema oOBeMHOro rujporpuBoja. Kmaccudukamnus ruaponpuBoaoB.
Knaccudukanus ruapaBindeckux ycrpoicTs. Kimaccudukarms rugpoanmnaparos.

Pa3nes 2. Peryiupyromue 1 HanpasJsilolye ruipoannaparsl

Hamnopnsle kinamaHsl NpsSMOro U HENPAMOTro AeUcTBUS. KOHCTpyKIUs, NPUHIUIT JEHCTBHUS.
OCHOBHBIE pPAaCUYETHBIE COOTHOLICHHSA. XapaKTEPUCTHKU KIAMaHOB. XapaKTepUCTHKa HAaCOCHOMU
YCTAHOBKH C MPEAOXPAHUTEIIBHBIM KIIAIIAHOM.

Penyxuuonnbsie knanansl. Ha3zHaueHue, OCOOEHHOCTH KOHCTPYKLMH, XapaKTEPUCTHKU.
Kitarmansl pa3HOCTH M COOTHOILIEHHUS J1aBlieHUH. [IpuMepsl ncnoiab30BaHus.

Hpoccenn. Pa3HOBHUIHOCTM TO BHIY XapaKTEepUCTHKH. KOHCTPYKTHBHBIE OCOOECHHOCTH
JUHENHBIX U KBaJpaTHUHbIX Apocceneil. [lenurenu noroka. Perynstopsl pacxona. Konctpykuus,
Ha3Ha4YeHHe, IPUHLIUI AEHCTBHUSL.

I'mapopacnpenenurenu. OcHOBHBIE THIIBI. 30JIOTHUKOBBIE pacnpenenuTenu.
KonctpyktuBHele  ocoOeHHOCTH.  [IpMHIMN  CcOCTaBlEeHHs  MaTeMaTHYECKOTOo  OMUCAHUS
pacnipenenurencii. KpanoBsie u kiamanapie pacupenenutenn. OOpaTHbIC KilamaHbl. YTIpaBisieMble
oOpaTtHbIe Ki1anaHsl — ruapo3aMku. [Ipuanun aefictBust. KoHCTpYKTHBHBIE 0COOEHHOCTH.




Pa3nen 3. BcnomoraresbHble yCTPoiicTBa THIPONPUBOIOB

AxkymynsTopsl. HazHaueHme, KOHCTPYKTHBHBIE pa3HOBUAHOCTH. OTpeieTIeHHe MOJIE3HOTO 1
HOJHOTO 00beMa Ta30)KMIKOCTHOIO aKKyMyJsiTopa. TpyOompoBoasl THApONpHBOJOB. BriOop
auameTpa TpyOoIpoBoia, OCOOEHHOCTH HMPOYHOCTHBIX pacyeToB. CoeAuHEHHE TPyOOIpPOBOJOB.
[Tpuniuner G6ectpyOHoro MoHtaxa. baku st pabouel kuakoctu ruapocucreM. Hasnauenwe,
KOHCTPYKIIUSI, ONIPEIeIICHIEe OCHOBHBIX MTApPaMETPOB.

Obecnieuenue 4ucToThl padoueit xuakoctu. Kmacebl unctorel. CriocoObl (uibTpanuu u
KOHCTPYKIUU (GUIbTpoB. [IpuHIMIBI pacdeToB (QUIBTPOB. MeCTO pacroyiokeHUsl (QHIBTPOB B
THJIPONPUBO/IAX. YIUIOTHUTENIbHBIE YCTPOMCTBA THAPONPHUBOAOB. YIIOTHEHHS HEMOJBUKHBIX
COCIMHEHUH. YIUIOTHEHHS TIOJABIKHBIX COEIWHEHHH IOCTYNAaTeIhbHOTO U  BpamaTeIbHOTro
JBWDKEHUH.  YIUIOTHUTENbHBIE YCTPOHCTBa T'MIPONPUBOJIOB. YIUIOTHEHUS  HEIOJBHKHBIX
COCIMHEHUH. YIUIOTHEHHS TIOJBIKHBIX COCIWHEHHWH TIIOCTYNAaTeIbHOTO U BpalaTeIbHOTO
JBMOKCHMI.

Pa3neua 4. PeryniupoBanue ruiponpuBoa0B
CriocoOblI peryIMpoBaHms CKOPOCTH BBIXOJHOTO 3BeHA TUAPONpUBOA. J{poccenbHoe

peryIMpOBaHUE CKOPOCTH, OCHOBHBIC XapaKTepUCTHKU. CTaOMIN3aIis CKOPOCTH 3BEHA TIPH
JpoccesbHOM perynupoBanun. O0beMHOE M 00 BEMHO-IPOCCEIBHOE PETYIUPOBAHNE CKOPOCTH
BBIXOJTHOT'O 3B€HA TUAPONpHBOa. [IpUHIIUIIBI 1EHCTBHSI, OCHOBHBIC XapaKTEPUCTHKU

Pa3nes 5. OcHOBBI THIPOABTOMATHKH

OcHoBHbIe TOHATHS. Pa3HOBUAHOCTH rUApaBIMUECKUX yeunuTened. KoncTpykuus, npuHIun
neicTBus. 'MapoycCHIUTENh ¢ MIJIWHAPUICCKUM 30J0THUKOM. KOHCTPYKTHUBHBIE OCOOCHHOCTH.
banmanc naBnenuii. Cunbl, naelicTByromue Ha 30J0THHK. OOOOIIEHHas THIpaBIUYECKas
XapakTepucTuka. [UapoycwnuTend co CcTpydHOM TpyOKOHM, coruio-3aciionka. KoHCTpykius,
NpUHLUI AeicTBUsI. OCHOBHBIE XapaKTEPUCTUKH.

MobunbHas ruapaBiuka. OcoOEHHOCTH pabOTHI THAPOCUCTEMBI C 3aMKHYTBHIM KOHTYPOM.
['unpoanmapatypa MOOWJIBHBIX CHCTEM: CEKIMOHHBIE paclpeAeNuTeNd, KianaH MpHOPUTETa,
YPaBHOBEIIMBAIOIINNA KJIallaH, CUCTEMbI PETYJIUPOBAHUSI HACOCOB U THAPOMOTOPOB.

Pa3aen 6. OcHOBBI MHEBMONIPUBO/IA M THEBMOABTOMATHKH

[THeBMaTHYECKHE CHCTEMBHI. Knaccudukarus JJIEMEHTOB THEBMOIIPHBO/IA
UITHEBMOABTOMAaTUKU. Bo3nyx — pakOouee Teno mHeBMocucteM. CBONCTBA M XapaKTEPUCTHUKU
Bo3nyxa. TpeboBaHMS K BO3AyXy Kak palOodeMy Teldy IHEBMOCHCTEM. TeueHHe rasza IIo
TpyOOIIpoBOJaM.

YerpoiicTBa ynpaBieHus B THeBMocucTteMax. [IneBmaTndeckue npoccenu. [[HeBMOKIamaHs:
NpeOXpaHUTEIbHbIC, PEIyKIMOHHBIE, IMOCIeNI0BaTeNbHbIE W Jpyrue. [IHeBMopacmpeaeauTeny.
Knaccudukanms u ycrpoiictBo. OCHOBHBIE XapakTepucTuku. [ITHeBMoBUTaTETH.

3.4 TemaTnKa CEMHUHAPCKUX/TIPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI

3.4.1 [IpakTHYeCKHE 3aHITHS
He npenycmotpensl.
3.4.2 JlaGopaTopHbIE 3aHATHUS

JlaGopatopnast pa6ora Nel. VccrnenoBanue XxapakTEpUCTHK MPEAOXPAHUTEIBHBIX KJIaraHOB
IPSIMOTO U HETIPSIMOTO JICUCTBHSL.



JlaGopaTtopnast pabota No2. VccienoBanue XxapakTepUCTUK PEAYKIIMOHHOTO KilaraHa.

Jlaboparopnas padota Ne3. UccnenoBanue xapakTepUCTHK ApOCcenei.

JlaGopartopnast pabota Ne4. VicciienoBanue XapakTEpUCTHK PETYIISTOPOB pacxoja.

Jlaboparopnas pabota Ne5. MccnenoBanue xapakTepUCTUK JEIUTENS TOTOKA.

Jlabopatopnass  pabora  Ne6.  lccnemoBanwe — XapaKTEpPUCTHK  Ta30KUIKOCTHOTO
THAPOAKKYMYJIISTOPA.

Jlabopatopnass  pabora  Ne7.  IlumeBmatmueckue  apoccenu.  [[HEBMOKIamaHBbI:
pe0XpaHUTeNIbHbIC, PeIyKIIMOHHbIE. OCHOBHBIC XapaKTEPUCTHKH.

JlaGopatopnast pabGora Ne8. IIneBmopacmpenenutenu, OCHOBHBIE XapaKTEPHUCTHKH.
DNIEMEHTHI JIEKTPOITHEBMOABTOMATHKH.

3.5 TemaTnKa KypCOBBIX IPOEKTOB (KYPCOBBIX padoT)

He npenycmoTtpeHst.
4 Y4yeOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecieueHne
4.1 HopmaTuBHble 10KyMeHTbI 1 'OCThI
He npenxycmotpensl.
4.2 OcHOBHAaA JIMTEPATypa

1. Jlykpsnenko, O. B. T'maponpuBon u ruapomHeBMoaBTOMaTuka. JlabopaTtopHblit
HpakTUKyM : yueOHoe rmocoodue / O. B. Jlykpsnenko, I1. B. Cununa. — Munck : PecriyOnmnkanckuii
WHCTUTYT NpodeccronanbHoro oopazosanus (PUIIO), 2021. — 76 ¢. — ISBN 978-985-895-001-9.
— Texcrt : anexTponHbIi // Lludposoii o6pazoBatensHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/134134.html .

2. ['maponHeBMOCHCTEMBI POOOTOTEXHUYECKOTO KOMITIEKCa | Y4eOHHK JJIs BY30B / 1OJ
penakmueit A. H. CoBbl. — Mocksa : M3garensctBo IOpaiit, 2026. — 212 c. — (Boicmiee
obpazoBanmue). — ISBN 978-5-534-14219-8. — Tekct : snekTpoHHbI // OOpa3oBarenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/588562.

3. PaukoB, M. FO. IIHeBMaTHyeckre CHUCTEMBbl aBTOMATHKH : yuyeOHOe mocobue Juis
By30B / M. 0. PaukoB. — 3-¢ u3n., nepepad. u mon. — Mocksa : M3natensctBo FOpaiit, 2026. —
255 ¢. — (Beicmiee obpazoBanue). — ISBN 978-5-534-19570-5. — TekcT : 27€KTpOHHBINA //
O6pasosarenbHas iatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/584968.

4. Tpucdonona, I'. O. T'uaponHEeBMONPUBOA: CIEASIINE CUCTEMBI IIPUBOJIOB : YUEOHUK
it By3oB / I'. O. Tpudonosa, O. U. Tpudonosa. — 2-e uzn., ucnp. u gon. — Mocksa :
NznarensctBo KOpaiit, 2026. — 140 c. — (Bricuiee oOpasosanue). — ISBN 978-5-534-12476-7. —
Texkcr : oamektponnbii // OOpasoBarenbHas tuiatrgopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/587859.

4.3 lomoJiHUTEIbHAS JIUTEPATypa

1. I'poxoBckuii, 1. B. OCHOBBI THAPABIMKU U THAPONPUBOJ : yueOHOe ocooue / JI. B.
I'poxoBckuit. — Cankr-IletepOypr : ITonurexnuka, 2024. — 237 ¢. — ISBN 978-5-7325-1201-4.
— Texkcer : anmexktponnstii / Iudporoit odpaszoBatenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/135127.html.



2. Kanaiino A.B. I'mapaBnuka, rujpoMamidHbl M THIPOIHEBMONPUBOJ : Y4eOHO-
METOJIM4YecKoe mocoOue IUisl CTYJAEHTOB, OOYyYalomIMXCs MO HampaBieHuio moAarotoBku 44.03.04
[TpodeccnonansHoe 00ydeHne. PeMOHT m 3KCIuTyaTausi aBTOMOOMIBHOTO TpaHcmopra / Kamaino
A.B., Cepatokosa E.f.. — Jlyranck : Kuura, 2020. — 216 ¢. — TekcT : anexTpoHHbIi // Ludposoit
obpasosatenbHbiid pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/111210.html.

3. [Tunuyk, B. B. [IpuBoabI TeXHOIOTHYECKOTO 000pyAOBaHUA : yueOHOoe mocodue / B.
B. Ilunuyk, B. B. bpenb. — Munck : PecnyOinukaHckuii MHCTUTYT NpPO(ecCHOHAIBHOIO
obpazoBanus (PUIIO), 2021. — 292 c. — ISBN 978-985-7253-89-0. — TekcT : 31eKTpOHHBIN //
[Mudpposoit  obpasoBarensHblii  pecypc  [PR - SMART : [caiiT]. —  URL:

https://www.iprbookshop.ru/125421.html.
4.4 JJIeKTPOHHBIE 00pa3oBaTeJbHbIE PeCYPChI
He npenxycmotpensl.

4.5 JInueH3M0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecmeuyenmne

1. Microsoft-Office
2. PTC-MathCAD
3. ASCON-Komrmac 3D

4.6 CoBpeMeHHbIE MPO(ecCHOHAIbHBbIE 0a3bl JTaHHBIX U HHPOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. EmuHoe oKHO jocTyma K oOpa3oBaTelbHBIM pecypcam DenepanbHbIil  MOpPTA
http://window.edu.ru

2. KommerotepHsle MH(pOpMaIMOHHO-TIPAaBOBBIE CHCTEMBI «Koncynbranm»
http://www.consultant.ru, «I"apant» http://www.garant.ru

3. OdunmanbHbI HHTEPHET-TIOPTA TpaBoBoi HHGopManuu http://pravo.gov.ru.

4. Hayunas snektpoHHast Oubiauorexa http://www.elibrary.ru

5. Poccwuiickast rocynapctBeHHast 6ubarorexa http:/ www.rsl.ru

6. ObC «YHuBepcureTckas Oubanoreka onnaifi» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecneueHne

1. KoMnbrOTepHBIif KJIacc ¢ MpeIyCTaHOBICHHBIM TPOrPaMMHBIM 00€CIIeYeHHEM, YKa3aHHBIM
B 1. 4.5, MynbTUMEIMIHOE 000pYAOBaHUE (IPOEKTOP, EPCOHABHBIH KOMITBIOTED MMPEHoaaBaTes,
JKpaH).

2. Ayauropus ISl IEKIMOHHBIX, MPAaKTUYECKUX 3aHsTHil. OOOpyIOBaHKME W ammaparypa:
ayJMTOPHAs JIOCKA, BO3MOYKHOCTD UCIIOJIb30BAHUSI MYJIbTUMEIUITHOTO KOMILICKCA.
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6 MeToauyeckne peKOMeHIAIUT

6.1 MeToauueckne peKOMEeHIAIMH IS MPENoaBaTeIs M0 OPraHn3auun
o0yueHus

Ha nepBoM 3aHATHH NO AUCUUIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYAEHTOB C MOPSAKOM €€
u3yudeHus (TeMaMu Kypca, (GopMamMu 3aHATHH, TEKYLIETO U MPOMEXKYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HayK, €€ NPAaKTUYECKOE 3HAUYEHUE, JOBECTU JO CTYAECHTOB
TpeOoBaHus K (popMe OTUETHOCTM M NPUMEHEHHUs BHUAOB KOHTpoJisi. Bwimatorcs 3amanus ais
MOJIMOTOBKHU K JJaOOPATOPHBIM U JIEKLIMOHHBIM 3aHSATHUSM.

[Ipu noaroroBke k 1a00paTOPHBIM pabOTaM MO MEPEUHIO OOBSIBICHHBIX TEM MIPENOJaBATEIIO
HEO0OXOMMO YTOUYHUTH IIAaH MX MPOBEACHUs, MPOIyMaTh (YOPMYIHPOBKU U COJIEpKaHUE YUEOHBIX
BOIIPOCOB, BHIHOCUMBIX Ha 00CYKJICHHE, 03HAKOMUTbHCSA C IEPEUHEM TEMAaTUYECKHX BOIIPOCOB.

B xome paboThl BO BCTYNMTENBHOM CJIOBE PACKPHITh MPAKTHYECKYIO 3HAYMMOCTb TEMbI
paboThI, OTIpeIeNUTh MOPSIIOK €€ MPOBEACHUS, BpeMsI Ha 00CYkKIeHHE KaXKI0T0 y4eOHOTro BOIpoca.

[Ipumensisi (QpOHTANBHBIA ONPOC JaTh BO3MOXKHOCTH BBICTYIIUTH BCEM CTYyJEHTaM,
IPUCYTCTBYIOIIUM Ha 3aHATUU.

B 3akimrounTenbHOl yacTu paboThI ClIEAYET MMOABECTU €€ UTOTH: AaTh OLEHKY BBICTYIIJICHHUM
KaXKIO0r0 CTyJIEHTa U y4eOHOU IpyNIibl B 1IeJIOM. PacKpbITh M0JI0KUTEIbHBIE CTOPOHBI U HEJJOCTATKU
MIPOBEJICHHON J1abopaTopHOU paboThl. OTBETUTH HA BOIPOCHI CTYJIEHTOB. BblnaTh 3amaHus ais
CaMOCTOSTENIbHON PabOThI O MOJATOTOBKE K CIEAYIOLIEMY 3aHSITHIO.

Metonuka mpenojaBaHusl AMCLUIUIMHBL «I MApaBIMYEeCKHME U IHEBMAaTUYECKUE CpEACTBA
ABTOMATUKN» U peajn3alisl KOMIETEHTHOCTHOTO MOJAX0/Aa B U3JI0KEHUHU U BOCIPHUITUH MaTepualia
npeycMaTpUBAeT HCIOIB30BaHUE CIEIYIOIMX AKTUBHBIX M MHTEPAKTHBHBIX (hOpM MpoBereHHUs
IPYIIOBBIX, WHAUBUAYAIbHbBIX, ayJUTOPHBIX 3aHATHH B COYETAaHUHM C BHEAYJIUTOPHOWU pabOTOH C
e GopMuUpoBaHUS U Pa3BUTHS MPOGECCUOHATHHBIX HABBIKOB, 00YYaIOITHUXCS:

— MOJTOTOBKA K BBIMOJIHEHHUIO U 3allIUTa JIA0OPATOPHBIX pabOT C MOMOIIBI0 TPOrPAMMHOTO
oOecrneyeHus JUIs 3aXBaTa U aHanu3a Tpaduka, nepeaaBaeMoro mo CeTu;

— T€XHOJIOTUH aHAJIN3a CUTYalluH It aKTUBHOT'O O0Y4€HHUs1, KOTOPBIE MTO3BOJISIOT CTyIEHTaM
COEJIMHUTH TEOPUIO U NMPAKTUKY, IPEICTAaBUTh IPUMEPHI IPUHUMAEMBIX PEILIEHUI U UX TIOCIIEACTBUH,
JIEMOHCTPUPOBATh pa3IMYHbIE MO3UIINHU, (POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.

OOyueHue 1o JUCHUIUIMHE BEAETCS C MPUMEHEHUEM TPAJAUIIMOHHBIX MOTOKOBO-TPYNIOBBIX
MH(GOPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoJoruil. [lpu ocymiecTBiennn ob6pa3oBaTEIbHOTO
npolecca Mo AUCUUIIIMHE UCIIONB3YIOTCS CIAeAYIoNe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIHOHHBIE
TEXHOJIOTHH: MPE3EHTAIlNH C IPUMEHEHHEM MTPOeKTopa U mporpammel PowerPoint.

6.2 MeToanueckue yKa3aHus JAJ1s1 00y4al0UIUXCS M0 OCBOCHUIO TN CHUNIMHBI

CamocrosTensHas pa60Ta ABJIACTCA OAHMM H3 BHAOB y‘le6HLIX 3aHATHUM. HGHB
CaMOCTOSTEIbHOM pa6OTI>I — HPAKTHYCCKOC CaMOCTOATCIIbHOC ITIOJYUYCHUC CTYyACHTAMH HABBIKOB
pa6OTLI B IIpOrpaMMe 3axBaTa Tpa(l)I/IKa " aHaJIM3a MMaKCTOB JaHHBIX, PACCMATPUBACMBIX B IIPOLCCCC
N3YUCHUA JUCHUIIIINHBI.

Ay,Z[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta IO JUCHUIIIMHEC BBIIIOJHACTCA Ha y‘le6HLIX 3aHATHUAX
oA HEMOCPCACTBCHHBIM PYKOBOACTBOM IMPETIOAABATECIIA U 110 €TI0 3a1aHUTO.
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BueayautopHass camocrosiTenibHas paboTa  BBIOJHAETCS CTYACHTOM 110  3a/laHuIo
npenoaaBaTens, Ho 6e3 ero HemoCPeACTBEHHOTO Y4aCTHsl.

3aoauu camocmoamenvHoll padbomel cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOM paboThI;

- OCBOCHHUE COJIEPKaHUs JUCLMILIIUHBL;

- yri1yOJieHHe COJepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHHA AUCHUIUINHBL

- ICTOJIb30BaHUE MaTepUasa, COOPaHHOIO U MOJIYYEHHOTO B X0J1€ CAMOCTOSATEIbHBIX 3aHATUN
U1 3 PEKTUBHOM MOATOTOBKH K 3a4eTy.

Buowl éneayoumopnoii camocmosamenvnoii pabomul:

- IOATOTOBKA K TECTUPOBAHUIO;

- BBIIIOJIHEHHE U 3all[UTa OTYETOB JIa0OPAaTOPHBIX paboTax;

- IOATOTOBKA K 3a4€Ty 110 IUCLUIUIMHE.

J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOXO0IUMO TIPOUTH CIICTYIONINE
JTambl:

- ONpEeIeJICHUE 1IeJIM CaMOCTOSITENIbHOM pabOTHI;

- KOHKpeTH3alus 03HaBaTeIbHOM 3a/1auy;

- CAaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BBIOOD aJIeKBaTHOTO crioco0a JAeiCcTBYs, BEAYIIEro K PEeIIeHUI0 3a/1a4H;

- IUIAHUPOBaHHWE padOThl (CaAMOCTOSITEIPHOM WJIM C IOMOUIbIO IPENOJABaTENsd) HaJ
3aJlaHUEM;

- OCYUIECTBJICHHE B TIIPOLIECCE BBINOJHEHHUS CAMOCTOSTEIBHONH pPabOTBI CaMOKOHTPOJIS
(MpOMEKYTOYHOTO U KOHEYHOT'0) Pe3yJIbTaTOB pabOThl U KOPPEKTHUPOBKA BHIMOIHEHHS paOOTHI;

- pedekcus;

- Ipe3eHTalusl paboThI.

7 DOoHJ OLIEHOYHBIX CPEACTB

B nporuiecce o0yueHus: HCTIOMB3YIOTCS CIIEAYIOIINE OIIEHOYHBIE (JOPMBI CAMOCTOSTEIBHON
paboThI CTYIEHTOB, OIIECHOYHBIC CPEJICTBA TEKYIIEr0 KOHTPOJIS YCTIEBAEMOCTH U IIPOMEKYTOUHBIX
aTTecTalui:

- BBITIOJTHEHHUE U 3aTUTa JJA0OPATOPHBIX PaboT;

- TECTUPOBAHUE;

- 3a4er.

OI_ICHO‘-IHLIe CpeacTBa TCKYILIECTO KOHTPOJIA YCIIECBACMOCTHU BKIIFOYAOT KOHTPOJIBHBIC 3a/IlaHUA
110 MPaKTUICCKHUM pa60TaM HUHAUBUAYAJIBHO IS KaKA0T0 o6yan01uer0051.

B pesynbrare 0OCBOCHUS AUCIUILTUHBI (MOYJIs1) GOPMHUPYIOTCS CIEAYIONINE KOMIIETCHIINN:

Kon

HanmeHnoBaHMe KOMIIETEHIIUH BBINIYCKHHKA
KOMIIETCHIIUN

Crioco0OeH BBIMTOTHATH PacdeT U MPOCKTUPOBAHUE JIETAJNICH, Y3JI0B U YCTPOUCTB
HK-6 pOGOTOTCXHI/I‘-ICCKI/IX CHUCTEM B COOTBCTCTBHH C TCXHUYCCKUM 3aJaHUCM, B TOM
YHClie C UCTIOJIb30BAaHUEM CPE/ICTB aBTOMATHU3AIIMH ITPOSKTUPOBAHUS
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7.1  MeTtoabl KOHTPOJIS U OLICHUBAHUSA Pe3ya1bTATOB 00y4eHHU S

HepequL OICHOYHBIX CPEIACTB M0 TUCHUIIJIMHE «FnupaBquecxne U MHEBMATH4Y€CKHE

cpeacrea aBTOMaTUKH»

HaumenoBanue
No Bun xontpors KOHTPOJIS
- peE3yJIbTaTOB P
n/n - pe3yabTaToOB
Y o0y4deHus

Kpatkas xapakTepucTrka KOHTPOJIISl pe3yIbTaToOB
oOydeHus

JlaGopaTopHsble

1 Texymumii paboTsl

JlaGopaTopHas paborta BBITIOJTHSIETCS
WHANBUIYAIBHO KX IbIM CTYACHTOM.
OdopmneHHsIi OTYET CTYJEHT claer
OpenojaBaTeNllo  Ha  NPOBEPKYy B 3apaHee
YCTAHOBJICHHBIN CPOK. [Ipn IIPOBEPKE
npernojiaBaTesb OLEHUBAET KauecTBO O(OpMIIECHUS,
NPaBUWIBHOCTh pAcueToB M BBIBOJMOB. K 3ammre
nabopaTopHOil paboThl JOMYCKAIOTCS CTYAEHTHI,
KOTOpBIE  BBIIOJHWIM  paboTy, odopMUIN B
COOTBETCTBUM €  TpeOOBaHMAMU  OTYET O
nmabopaTopHOM paboTe W TPEAOCTAaBWIN €ro K
zammre. Kaxaomy cTyeHTy 3a1aeTcst He MeHee 3-X
BOIIPOCOB Ha TeMmy JiabopaTtopHoi pabotel. lanee
OPOBOJIUTCS 3alllUTa OTYETa KAXKABIM CTYJIECHTOM
WHAMBUAyalbHO B (Qopmare  "Bompoc-oTBeTr"
(3amarorcs 3 Bompoca).

2 Texymmit TectupoBanue

TGCTI/IpOBaHI/Ie BBITIOJIHACTCA I/IHIII/IBI/II[yaJIBHO KaXXJIbIM
CTYJICHTOM TIOCJI€ M3yYeHHs BCEX TEeM JIaHHOM
nucHUILTUHBL. Tect cocTout u3 20 BOmpocoB.

3 | IlpomexxyTOUHBIN 3auer

[IpomexyTouHas aTTectauus oOydaromuxcs B (opme
3aueTa MPOBOAMTCA IO PE3YJIbTaTaM BBIIIOJHEHUS BCEX
BUJIOB Y4eOHOH palOThI, IPEIyCMOTPEHHBIX YUeOHBIM
[UIAHOM MO JAHHOW JUCUUIUIMHE (MOJYJIIO), IPU ATOM
YUUTBIBAKOTCS ~ PE3yJNbTaThl  TEKYLIEro  KOHTPOJIA
YCIIEBAEMOCTU B TeueHHE cemecTpa. OleHKa CTEeneHU
TTOCTH>KEHUS o0y4armuMucs TUTAHUPYEMBIX
pe3yJabTaTOB OOY4YeHHMS M0 AUCUUIUIMHE (MOYIIIO)
MIPOBOJIUTCS TIPENOAABATENEM, BEAYIIUM 3aHATUSA I10
UCHUTUIMHE (MOJIYJII0) METOJIOM IKCIIEPTHOM OLICHKH.
[lo wroramMm DIPOMEKYTOYHOM  aTrTecTallMk IO
mUucuuIUiMHe  (MOJYJII0) — BBICTaBIIAETCS  OILIEHKA
«3a4TEHO» WIH «HE 3a4TEHO».

3ayer mpoBoauTCs B ycTHOW (opme. B ayauropuu
HAaXOJIUTCs MpenojaBaTesib U He Oosiee 5 4YenoBeK U3
4uCJIa CTYJEHTOB. Bo BpeMs mpoBeleHUs 3a4eTa €ro
y4acTHMKAM 3alpeliaercs HMMeTb Ipu cebe u
UCITIOJIb30BaTh CPEJCTBA CBS3M (COTOBBIE TEIE(OHBI,

MUKpO(DOHBI 1 T1p.). CTyZACHTY BBIAACTCS OUIIET C TpeMs
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TCOPCTUUCCKUMU

TECTUPOBAHUA,
[IPOrPaMMOi.

TOTIOTHUTEITHHBIX
Kosm4ecTBO JAOMOTHHUTENBHBIX BOIMPOCOB 3aBUCHT OT
MOJTHOTHI OTBETa CTyJEHTa. Bpemsi MOATOTOBKH K
oTBeTYy He Oosee 20 MUHYT.
O0s13aTENBHBIMU YCIIOBUSMHU TIOJITOTOBKH CTYICHTA K
IPOMEKYTOYHOM aTTECTAIMU SIBJISICTCS BBITIOJTHEHUE
W 3allUTa CTYACHTOM J1a0OpaTopHBIX paboT u
MIPETyCMOTPSHHBIX

BOTIPOCaMHU.

BOIIPOCOB  —

HC

KomnuectBo
Oonee JABYX.

paboueii

7.2

IIkajia U KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUs

IlokazaTenem OLICHHUBaHUA KOMHCTGHHI/Iﬁ Ha Pa3JIMYHBIX 9TaIlaX UX (bOpMI/IpOBaHI/IH ABJIACTCA

JTOCTHKEHHE 00yJaroIMMHUCS IIJIAaHUPYEMbIX PE3yJIbTaTOB 00yUYEHUS MO AUCHUILTHHE (MOIYIIIO).

Kpurtepnu oneHuBaHus

IToka3arenan He 3auteno 3aureHo
2 3 4 5
3HATh: OO0yuaroruiics OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
- OCHOBBI JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
KOHCTPYHPOBAHUS MOJTHOE OTCYTCTBHUE HEIIOJIHOE YaCTUYHOE IIOJIHOE
OTHENBHBIX AETANIEH, | WM HEZOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
Y3JI0B U YCTPOHCTB COOTBETCTBHE CIIEAYIONINX 3HAHHUMA: | CIEMYIOUIMX 3HAHUN: | CIEAYIOINX
MEXaTPOHHBIX CIIEAYIONIMX 3HAHHUNA: | - OCHOBBI - OCHOBBI 3HAHUN:
CHCTEM C - OCHOBBI KOHCTPYHPOBAHHUS KOHCTPYHPOBAHHUS - OCHOBBI
HCIIOJIL30BaHUEM KOHCTPYHUPOBAHHUS OT/ICNIbHBIX ICTAJICH, | OTACIBHBIX ACTAJCH, | KOHCTPYHUPOBAHHUS
COBPEMCHHBIX OTJICNIEHBIX JICTAJICH, | y3JIOB M yCTPOMCTB Y3JIOB M YCTPOMCTB OTIENBHBIX
MIPUKIIATHBIX y3JI0B ¥ YCTPOWCTB MEXaTPOHHBIX MEXaTPOHHBIX JIeTaJeH, y3II0B U
MPOrpamMM o MEXaTPOHHBIX CHCTEM C CHCTEM C YCTPOMCTB
pacdery CHCTEM C HCIIOJIb30BaHUEM HCIIOJIb30BaHUEM MEXaTPOHHBIX
MEXaTPOHHBIX HCIIOJIb30BaHUEM COBPEMCHHBIX COBPEMCHHBIX CHCTEM C
CHCTEM, COBpPEMCHHBIX TIPUKIIATHBIX TIPUKIIATHBIX HCITOJIE30BaHUEM
BKJIFOYAOIIHNX, MPUKITAHBIX MpOrpamm Mo MPOrpamm Mo COBPEMEHHBIX
THJIPOTIPUBOJIBI U MpOrpamm Mo pacuery pacuery MIPUKIIaTHBIX
ITHEBMOTIPUBO/IBL; pacuery MEXaTPOHHBIX MEXaTPOHHBIX POrpamm Mo
MEXaTPOHHBIX CHCTEM, CHCTEM, pacuety
CHCTEM, BKJIIOYAFOIIHX, BKJIIOYAFOIIHX, MEXaTPOHHBIX
BKJIIOYAIOIIHX, THIPOIPUBOIBI U THIPONPUBOJIBI U CHCTEM,
THPOIIPUBOIBI U MTHEBMOITPHUBO/IBI. MTHEBMOITPHUBOIBI. BKJIIOYAIOIIHX,
MTHEBMOITPUBOIBI. Jomyckarotes Jomyckarotes TUJIPOIIPUBOJIBI U
3HAYHUTEILHEBIC HE3HAYUTEIILHBIE MTHECBMOITPHUBOIBI.
OIIMOKH, OIIMOKH, CB0o0OoHO
MPOSIBIISICTCS HETOYHOCTH, omepupyer
HEIOCTaTOYHOCTh 3aTpYyAHCHUS MPH IPUOOPETEHHBIMHU
3HAHWH, [0 PAAY AHAIMTUYECKUX 3HAHUSAMM.
noKa3aTejieH, onepauusx.
00yYarOIIHHACS
HCIBITHIBAET
3HAYUTEIILHBIE
3aTPyAHCHUS MPU
OTEePUPOBAHUU
3HAHHUSAMH [TPU UX
MepEeHOCEe Ha HOBBIE
CUTYAIIH.
YMeThb: OO6yuatomuiicst He OO0yuaronuiics OO0yuaronuiics OO0yuaromuiics
yMEeT WU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
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- IPOU3BOAUTH HEJIOCTaTOYHOM HETIONTHOE JaCTHYHOE MIOJTHOE
pacyeTsl 1 CTETICHU YMEeT: COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
COCTaBIISITh - IPOU3BO/IUTH CIIEAYIOIINX CJIEIYIOIIUX CIIEAYIOIINX
NIPUHLUIINAIIBHBIE pacyeTsl U YMEHMUI: YMEHMUI: YMEHMUIA:
CXEMBI THIPOCUCTEM | COCTaBIIATh - IPOU3BOIUTH - IPOU3BOIUTH - IPOU3BOIUTD
B COOTBETCTBHH C NPUHINTHATEHBIE pacyeTsl 1 pacyeTsl 1 pacyeTs 1
TEXHUYECKUM CXEMBI THIPOCUCTEM | COCTaBIATh COCTaBIISTh COCTaBIIATh
3a7aHueM U B COOTBETCTBHH C MPUHINTHATEHBIC MPUHINTHATEHBIC MIPUHINTIHATEHBIC
TpeOOBaHUAMHU TEXHUYECKHM CXEMBI THIPOCUCTEM | CXEMbI THAPOCUCTEM | CXEMBI
CTaHAAPTOB. 3a7aHUEM H B COOTBETCTBHH C B COOTBETCTBHH C THJPOCUCTEM B
TpeGOBaHUAMH TEXHUYECKUM TEXHUYECKUM COOTBETCTBUH C
CTaHAAPTOB. 3a7laHUEM U 3a7laHuEM U TEXHUYECKUM
TpeOOBaHUAMHI TpeOOBaHUAMHI 3aJaHueM U
CTaHJapTOB. CTaHAAPTOB. TpeOOBaHUAMHU
Jonyckarorcs YMeHUsI 0OCBOCHHI, CTaHAAPTOB.
3HAUUTENbHbBIE HO JTOTYCKarOTCsI CBobomHO
omnoKy, HE3HAYHUTEIIbHBIE orepupyer
TIPOSIBIISIETCS omnoKy, IPUOOPETEeHHBIMU
HEI0CTaTOYHOCTh HETOYHOCTH, YMEHUSIMH,
YMEHUH, 110 PSIIy 3aTpyIHEHUS IPU MIPUMEHSET UX B
TOKa3aTenew, AHATTMTUIECKUX CUTYyanusx
oOygarommiics onepanusx, MIOBBILLIEHHOM
UCTIBITHIBAET MIEpEeHOCE YMEHUI Ha | CIIOXKHOCTH.
3HAYUTEIbHBIC HOBBIE,
3aTpyQHEHHS IIPU HECTAaHIAapTHEIE
OIlIEpUPOBAHUU CUTYyaluu.
YMEHUAMU IIPU UX
NepeHoce Ha HOBBIE
CUTYallUH.
BJIA/IETh: OOyuaroniicss  He | OOywarommiics B OO0yuaronuiics OO0yuaromnuiicsi B

- HaBbIKaMHU I10 Bi1aacecT nim B He)IOCTaTO‘IHOﬁ YaCTHUYHO BJIaJCCT: IIOJIHOM 00BEME
pa3pa60TKe MMPOCTBIX HG,Z[OCTEITO‘IHOI\/'I CTCIICHU BJIAaJCCT: - HaBBIKaMH I10 BJIaACCT:
Y3JI0B U OJIOKOB CTCIICHU BJIaACCT - HaBBIKaMH I10 pa3pa60TI<e MMPOCTBIX - HaBbIKaMH I10
MECXaTPOHHBIX - HaBBIKaMH I10 pa3pa60TI<e MMPOCTBIX Y3JI0B U 0JIOKOB pa3pa60TKe
CHUCTEM, pa3paboTKe IPOCTHIX | Y37I0B U OJIOKOB MEXaTPOHHBIX MIPOCTHIX y3J10B U
BKJIIOYAKOIINX Y3JI0B 1 0JI0KOB MEXATPOHHBIX CHCTEM, 0JI0KOB
TUAPOTIPUBOIABI 1 MEXaTPOHHBIX CHCTEM, BKJIHOYAKOIINX MEXATPOHHBIX
ITHEBMOINIPUBOBI. CHCTEM, BKIIFOYAKOIINX TUAPOIIPUBO/ILI U CHCTEM,
BKIIFOYAKOIIHUX TUAPOIIPUBO/ILI U ITHEBMOIIPUBOBI. BKIIFOYAKOIIHUX
TUAPOIIPUBO/JLI 1 ITHEBMOINIPUBOBI. Hasbixkn OCBOCHBI, TUAPOIIPUBO/ILI U
IMHEBMOIIPUBObI. 06yqa}01111/11‘/ic;{ HO JOITYCKaroTCA MMHEBMONIPUBObI.
HUCIIBITHIBACT HE3HAUYUTCIIbHBIC CBO6OZ[HO
3HAYUTCIIBbHBIC OHII/I6KI/I, MMPUMCHSACT
3aTpyAHCHUA TIPU HCTOYHOCTH, TMOJIYUCHHBIC
MPUMCHCHUU 3aTpyAHCHUA TIPU HaBbIKH B
HaBBIKOB B HOBBIX AHAJTUTHYCCKUX CUTyanusax
CUTyanusXx. ornepanusx, MOBBIIICHHOH
[IEPEHOCE YMEHUN HA | CIIO)KHOCTH.
HOBBIE,
HECTAaHAAPTHBIC
CUTYalUHU.
IIkaJjia olleHUBAHUA MPOMEKYTOYHOM ATTECTAIIUM: 3a4eT
HIkana
Onucanue
OlleHUBAHMS
BrinmonHeHs! Bce BUABI yueOHOU paboThl, MPEeLyCMOTPEHHbBIE YUeOHBIM IIJIAHOM.
3auTeHo CTyaeHT  JI@MOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMH, HABHIKOB
MPUBEACHHBIM B Ta0JIWIAX T[OKa3aTessiM, ONepUpyeT NpUoOpETECHHBIMU
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3HAaHUSIMHU, YMCHHAMHU, HABBIKAMH, NPUMCHACT UX B CHUTyalUIX MTOBBIIIICHHON
CJIOKHOCTH, HE€ HUCIIBITBIBACT Sany,Z[HCHI/Iﬁ Ipyu aHAJIMTUYCCKHUX OllCpalnuiax,
IEPCHOCE 3HAHUM U YMGHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHLIC CUTYAllNH.

He 3auteno

He BbImosniHeH oauH wiu 6osee BUIOB y4eOHOW paOoThI, MpeayCMOTPEHHBIX
yueOHbIM MaaHOM. CTyJeHT JAEMOHCTPUPYET TIOJIHOE OTCYTCTBHUE WM
HEJ0CTaTOYHOE COOTBETCTBUE 3HAHMM, YMEHUH, HaBBIKOB IIPUBEICHHBIM B
TabyMLax IoKa3aTessM, JIOMYCKATCs 3HAUYMUTEIbHbIE OLIMOKH, MPOSBIISETCS
OTCYTCTBME 3HaHUH, yMEHH, HABBIKOB I10 PsAly IOKa3aTEJIEH, CTyIEHT HE MOXKET
OIEpUPOBATh 3HAHUSIMU M YMEHUSIMU IIPU UX NIEPEHOCE HA HOBbIE CUTYAIIUH.

IIIkana omeHUBAHUSA TEKYIIETr0 KOHTPOJSA

HaumenoBanue
KOHTPOILA [Ixana oneHMBaHUS Onucanue
pe3yIBTAaTOB
o0y4eHUs
Brmmonnenue n | 3aureHo: HaOpaHo 2 u OoJiee B kadecTBe hopm TEKyIIero KOHTPOIIS
3aIura 0aoB 3HaHUM CTYJIEHTOB UCIOJIb3YIOTCS
naboparopuoit | He 3auteHo: nabpano 1 u menee oT4eTHI 110 JabopaTtopHbIM pabotam. K

paboThI IO TeMe
pasnena

OaJuIoB

Kpurepuu onenuBanus

OO6mwmit 6am1 mpu OIeHKE
CKJIaJIIBACTCS U3 CJIETYIOIINX
ITOKa3aTeNe:

- IPUBEACHBI METOJMKHU OLIEHKH
TEXHOJIOTUYECKHUX TapaMeTpoB — 1
Oann

- BBIBOJIBI JIOTHYHBI 1 000CHOBAHBI
— 1 6ann

- opopmieHue paboThI
COOTBETCTBYET TpeboBaHUIM — 1
6ann

- pacueTHas u rpaduveckasi 4acTu
BBITIOJTHEHBI BepHO — 1 Oast

BBINOJIHEHHUIO SKCIIEPUMEHTATbHON
4acTH JJabopaTopHOU pabOThI
JOIyCKAIOTCS CTYACHTHI,
MOATOTOBUBIINE MPOTOKOJIBI
BBITIOJTHEHUS JTA0OpaTOPHOU PabOTHI.
[TpoTokomnsr ohopmiIstoTCS B
COOTBETCTBUH C TPEOOBAHUAMHU
METOJMYECKUX yKa3aHUi Kadeaphl.
Otuet o nabopatopHoii pabote
COJICPKHUT TPOTOKOJT TIPOBEICHHSI
nabopaTopHOil paboThI, pacyeTsl,
rpadU9ecKyro YacTh, BEIBOIBI.
3amyra oT4yera o J1abopaTopHon
paboTe OCyIIEeCTBISIETCS
UHANBUAYaTbHO. CTyIEeHTOM
MIPE0CTaBIACTCS] O)OPMIICHHBINA OTYET.
OneHnBaeTcst KauecTBO 0(hOpMIICHUS,
MPaBUILHOCTH PACYETOB M BHIBOJIOB.
CTyneHThI, HE BBIOJHUBIINE
abopaTOpHYIO paboTy, K 3aIIUTe HE
JIONyCKAITCS

TectupoBanue

3a mpaBWIbHBIM OTBET HA OJWH U3
JIBAJIIIATH BOITPOCOB HAYUCIISIETCS
0,5 6amna.

B kauectBe (hopMBI TEKyIIIETO
KOHTPOJIS 3HAaHUM CTYJICHTOB
WCTIOJIB3YETCSl TECTUPOBAHUE.
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7.3  OuneHo4YHbIE CPEACTBA

7.3.1 Tekymmuii KOHTPOJIb
Tunosbie BONPOCHI A1 TECTHPOBAHUS

1. Ecnu pacnpenenenHas o iockocT cuia F Bo3aelicTByeT BepTUKAIbHO Ha TIOCKOCTh
IUIOINAbIO A, TO OTHOLICHHE CUJIBI K TUIOIIAAN AAET

a) TaBJICHHE

0) MOIITHOCTH

B) pacxo/ JKUJKOCTH

2. [Inomaas NpoXoAHOTO cedeHus A TpyOoIpoBoia, YMHOKEHHAs! HA CKOPOCTb TEUCHHS
KHUJIKOCTH JaeT

a) paboty

0) MOITHOCTH

B) pacxo/l >KUIKOCTH

3. Yro siBiseTrcs 00beMHOM rUApaBINYECcKON MaIlIMHOM, TpeoOpas3yroleil THAPaBINYECKY IO
SHEPTHUI0 B MEXaHMUECKYI0, KOTOPasi COBEPILAET POTAL[OHHBIE (BpallaTeIbHbIE) TBUKEHUS ?

a) pacrpeneuTelb

0) Hacoc

B) THPOMOTOD

4. Arperat Juist mpeoOpa3oBaHus THAPABIMUYECKON SHEPTUU B MEXaHUYECKYIO, 3a1a4eii
KOTOPOTO SIBIIIETCSI CO3aHNE ONPECIICHHOTO YCHIINS TIPH TIOCTYNATEeIbHBIX (JINHEHHBIX )
JIBYDKEHUSIX

a) TUAPOIMIIUHAD

0) TUIPOMOTOP

B) 0OpaTHBIN KJIanaH

5. Ero 3agaueil aBnsieTcst HAaKOIJICHHE OTpeIe]IeHHOro 00beMa paboueil KUIKOCTH,
HaXOISIIENCs IOJT JaBJIICHUEM.

a) TUAPO3aMOK

0) TUIPOAKKYMYJIISITOP

B) KJIallaH MPeJOXPaHUTEIbHBIN

6. Kakoe yCTpoHCTBO MOXKET IMPHHYAUTEIEHO OTKPHIBATHCS B 3aIIMPACMOM HAIIPAaBIICHUH?
[Tpumensiercs aus:

- 3aIMPaHuUsT HAXOJSIINXCS TIOJT IaBJICHUEM YYaCTKOB THAPOCHUCTEMBI;

- IPEJOTBPALCHN NIa/ICHUS] Harpy3KU Ipu 00pbIBe TPyOONpPOBO/Ia;

- IPEOTBPAIICHHS CIIOI3aHMS THIPABITUYECKHU 3aTIePTHIX THIPOABUTATEIICH.

a) TUAPO3aMOK

0) kyanaH oOpaTHBIH

B) KJIallaH pelyKIMOHHBIN

7. Yto siBrseTcst 00bEMHOM TUPaBINYECKON MAIIMHON, Tpeo0pa3yioleil MeXaHu4eCKYIo
SHEPruIo (KpyTAIMUNA MOMEHT, YaCTOTY BpallleHHsI) B THAPABIMUYECKYIO SHEPTHIO (00bEMHBIN
pacxon, naBiaeHue)?

a) KJjamnaH

0) Hacoc

B) TUPOMOTOP

8. Cy>XuT 7151 yIIpaBJIeHUs 3allyCKOM, OCTAHOBOM U U3MEHEHUEM HAIpaBJICHUS TOTOKA
paboueil )KUAKOCTH MO AABJICHUEM

a) TUZPOpACIIPECTIUTEIh

0) TUAPOAKKYMYIISITOP

B) KJIaNIaH MPEIOXPaHUTEITbHBIN
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9. [IpumeHnsieTcs B rUApOCUCTEMAX JUIsl OFPaHUYEHUs pabovero JaBiIeHUs 10
OTIpe/IeNIEHHOM, 3apaHee 3a/1aHHOI BEIMYUHBI

a) TUJPOLIMIIUHIP

0) TUAPOAKKYMYIISITOP

B) MPEIOXPAHUTEIBHBIN KIIaraH

10. Ucnonp3yercs 171 peryIupoBaHusl MOCTOSIHHOTO Pa3BUBAEMOI0 YCUIIUS B CHCTEME
MyTEM MOIIEPKAHUS JaBIICHHUS B BEIXOTHOM KaHalle MCHBIIEM, YeM JIaBJICHHE BO BXOJHOM KaHale,
U C IIOCTOSIHHOW BEJIMYMHOMN

a) oOpaTHBIN KJIaraH

0) npeaoXpaHUTENbHBIN KIIalaH HeMpsAMOro AeHCTBUS

B) PEAYKIIMOHHBIN KJTariaH

11. [IpumensieTcs Ui NOAEpKaHUs TIOCTOSHCTBA YCTAaHOBJICHHOT'O Pacxo/ia He3aBUCUMO OT
U3MEHCHHUS JTaBIICHUS

a) oOpaTHBIN KIanaH

0) perynsaTop pacxoja

B) Ipoccenb

12. YeTpoiicTBO, KOTOpOE yAAISET TBEPbIC YACTUIIBI U3 pabodell )KUIKOCTH

a) GpUIBTP

0) bak

B) HAcOC

13. PaGouee naBiieHue, ACUCTBYIONIEE B THIPOCUCTEME, U3MEPSIETCS IO OTHOLICHHIO K
aTMOoc(hepHOMY JABJICHHUIO C TIOMOIIbIO

a) pacxojaoMepa

0) TepMomeTpa

B) MAaHOMETpA

14. Ucnionb3yeTcs At U3MEHEHUS! CKOPOCTH JBMKEHUS TUAPOABUTATENEH MyTeM
U3MEHEHHS OTKPBITUS (YBEIMYCHUS MM YMEHBILIEHHST) IPOXOIHOTO ceueHus. Pacxox paboueit
KUJKOCTU Yepe3 HEro 3aBUCUT OT Pa3HOCTHU JABJICHUM, T.€. IPU OOJBIIEH pa3HOCTH JaBICHUN
IPOXOJIUT OOJIBLINI pacxos.

a) KJanaH oOpaTHBIN

0) peryJusTop pacxoja

B) JApoccenb

15. Ucnonp3yroTes B THAPOCHCTEMAX /IS 3alIUpaHus TOTOKa paboueit sKUAKOCTH,
JBUXKYIIETOCS B OJJHOM HaIlPaBJICHUH, K CBOOOTHOTO MPOITyCKaHUs B 00paTHOM HamnpaBlIeHUN

a) TUJIPO3aMOK

0) 0OpaTHBIN KJIanaH

B) PEAYKIIMOHHBIN KJ1araH

7.3.2 IllpoMexyTOUHASL ATTECTAIUA

BOl'lpOCbI K 3a49€Ty

ITIK-6. Crioco6eH BBINOJHATH pacyeT U NPOEeKTHPOBaHMe AeTaJleil, y3J10B H
yCTPOﬁCTB pOﬁOTOTEXHI/I‘IeCKI/lX CHUCTEM B COOTBCTCTBHUU C TEXHUYECCKUM 3aJlaHUEM, B TOM
YHcie ¢ HCMOAb30BAHUEM CPeICTB ABTOMATH3AUMHU NNPOCKTHPOBAHUSI.

1. ITonsite o0bemMHOTO rUApoIprBoAa. OCHOBHBIE CXEMBI 00BEMHOTO I'HIPOIPUBO/IA.

2. OCHOBHBIE CBOMCTBAa 00BEMHOTO TUIpONIprBOIa. OOIacTH €ro MPUMEHEHHUS.

3.0cHoBHBIE TPEOOBaHUSL, IPEABIBISEMbIC K pAOOYUM KUIKOCTSM THAPOTPUBOJIOB.

4 Knaccudukanus ruapoantapaTos.

5. KoHcTpyKuusi,  HOpUHOUN  ACWCTBUS,  yCIOBHOE  Tpaduueckoe  H300pakeHHe
MPEIOXPaHUTEIHLHOTO KJIallaHa IpsSIMOTo ACHCTBHUS.
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6.Knaccudukanus npenoxpaHUTENbHbIX KJIANaHOB MPSMOTO JAEWCTBHUSA B 3aBUCUMOCTU OT
COUYETaHUS KPOMOK PETYITUPYIOLIETO dJIEMEHTA.

7.XapakTepUCTUKA MPEIOXPAHUTEIBHOIO KJalaHa mpsMoro aerctBusa. Hemocrtatku 3Toro
KJIamaHa.

8.IlpenoxpaHUTENbHBIA KIIAllaH HENPSIMOTo JAevcTBUs. KOHCTpyKuMs, NMPUHLHKI JEHCTBUA,
ycloBHOE rpaduyeckoe n300paxxeHne, XapakTepuCcTHKa.

9.0CHOBHBIC COOTHONICHHS [JIsi pacyeTa KiamaHa mpsMoro jgerctBus. 10.Cums
JIeMCTBYIOIME Ha 3alOPHBIN 35ieMeHT kianaHa. Koagdunuent Harpys3ku kianana. Pacuet npyxuHsl
KJIanaHa.

11.ITopsnok pacuera npeJOXpaHUTEIBHOTIO KJlallaHa MPSIMOTO IEHCTBUS.

12.XapakrepucTuka HACOCHOM YCTAHOBKH C IIEPEIMBHBIM KJIATIAHOM.

13.Maremarnyeckast MOJIENb IPEAOXPAHUTEIBHOTO KilallaHa HEMPsIMOro JEHCTBUSL.

14 KoHcTpyKiusi, HOpUHLMN — JEHCTBUs, YCIOBHOE  Trpaduyeckoe  HM300pakeHue,
XapaKTEpUCTHKA PELYKIIMOHHOTO KJallaHa MpsiMOro JEHCTBUS.

15.KoHcTpykiusi, OpUHLOMN — J€MCTBUs,  YCIOBHOE  Trpaduyeckoe  HM300pa’keHue,
XapaKTepUCTHKA PELYKIIMOHHOTO KJIallaHa HENPSIMOIO JEHCTBUSL.

16.KoHCTpyKITMS, MPUHIMUN JEHCTBHUS, YCIOBHOE Tpaduyeckoe H300paKeHHE KIIANaHOB
MOCTOSTHHOM Pa3HOCTU U COOTHOIICHUSI TaBJICHHIA.

17.Ilpumep MCHONB30BaHUS KJIAllaHA MMOCTOSHHOM PAa3HOCTU JABJICHHM /Il 0OecrieueHUs
MOCIIeA0BATEIBHOIO CpadaThIBaHUS 2-X THIPOLMIHH]IPOB.

18.JIunelinple  Heperyiaupyemble M peryiaupyemble  napoccen.  KoHcTpykiuw,
XapaKTePUCTHUKHU.

19.KBagpatuuHble HeperyiMpyemble U peryiaupyemsle japoccenu. KoHcTpykiuw,
XapaKTePUCTHUKHU.

20./IpoccenpHble nenuTenu MoToka. KOHCTPYKTHBHBIE Pa3HOBUAHOCTH, NMPHHLMUI PabOTHI,
yCIIOBHOE rpaduueckoe n300pakeHue.

21.Marematuueckasi MOJIeNb APOCCEIBHOTO JCUTENS TOTOKA.

22 T'uppopacnpeaenutenu. Knaccudukamus, ycinoBHoe rpaguueckoe n300paxeHue.

23.Pacnipenienuteny ¢ IMWJIMHAPUYSCKUM 30J0THHKOM. Kiaccudukarus, 0COOCHHOCTH
pacuera.

24.Cunbl, 1eWCTBYIOUINE HA HWIMHIPUUECKUN 30JI0THUK.

25.Croco0bl  yrpaBieHHs 30JI0THUKOBBIMU pacIpeleluTeNsiMUu. Y CIOBHOE Tpaduyeckoe
n300pakeHHe BUIOB YIIPABICHHS.

26.KpaHoBble U KianaHHble pacnpeaenutenu. KoHCTpyKIuu, NpUuHIUI paOdoTHI.

27.YupapnsieMble oOpaTHbIC KianaHbl(THApo3aMku). KoHCTpykims, paboTa, YCIOBHOE
rpaduyeckoe N300pakeHUE.

28. KOHCTpYKTUBHBIE Pa3HOBUAHOCTH AKKyMYJIITOPOB.

29. Onpenenenre NOTHOTO 00beMa Ta30KUAKOCTHOTO aKKyMYJIATOpPA.

30. MaTtemaTudeckast MOJIENb Ta305KUIKOCTHOTO aKKyMYJITOpA.

31. Koncrpykiun Mmexanudeckux GuiabTpoB. [IpocTeimmii pacyeT GuiabTpoB.

32.MecTa ycTaHOBKH (PUIBTPOB B THIPOCHCTEME.

33.YojaoTHEHHE HENMOABMKHEIX COEIUHEHUI.

34.YunoTHUTEIbHBIE YCTPONWCTBA IPU BO3BPATHO MOCTYNATEILHOM JIBUYKEHUH.

35.YinoTHeHHe MOBEPXHOCTEN BpAIIATEIbHOTO ABUKEHUSI.

36.Knaccuduxanuss TpyOOIpOBOAOB B THUAPONPHUBOJAX. PeKOMEHJIyeMble CKOPOCTH
JBUKEHHS )KUIKOCTH B TPYOOMPOBOAX Pa3INUHbIX TPYTIL.

37.Bunsl TpyoHOTO MOHTa)Xa. CTIOCOOBI 33ICITKH METAIUTHIECKUX TPYO.

38.Pa3HOBUAHOCTH MOHTaXa TUAPONPUBOAOB. CTHIKOBOW MOHTaX.

39.MoayapHBIA MOHTaX THIPONPUBOIOB(HA IPUMEPE KOHKPETHON THPOCXEMBI).

40.PazHoBUIHOCTH THOKUX TpyOonpoBooB. [IpuMeneHune rudbkux tpyoomnposoaos. Crocobd
3a/1eJIKi HAaKOHEYHUKA I'MOKOro IUIaHra.
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41.BapuaHThbl 110OC/IEIOBATEILHON YCTAHOBKHM APOCCEIN B THIPONPHUBOJE. XapaKTepUCTUKA
JIPOCCENBHOTO PETYIUPOBAHUS CKOPOCTH B 3TOM CIIydae.

42 .TlapamienbHasi yCTaHOBKA IPOCCEIISI B TUPONIPUBOJIE. XapaKTEPUCTHKA.

43.Crabunuzanusi CKOPOCTH TPHU JAPOCCETbHOM perynupoBaHud. [lpuHiun nedcTBus
JPOCCEJIBHOTO PETYJISATOpa Pacxo/a.

44.00beMHOE pETyIHpPOBAaHUE CKOPOCTH BBIXOJHOTO 3BEHa TuaponpuBoga. OCHOBHBIC
MPUHITUIIBI PETYJIUPOBAHUS.

45. TunmpaBnuueckas cxemMa TPHUBOJA BPAIIATEIBHOTO JBUKEHHS C OOBEMHBIM
peryJupoBaHUEM CKOPOCTH.

46.I'mapaBnuueckue  yCWJIMTENIM  MOIIHOCTH C  UWIMHAPUYECKUM  30JIOTHUKOM.
KoHcTpyKTHBHBIE PA3HOBUTHOCTH.

47.banaHc 1aBJI€HUH B THAPOYCUIUTENE C UMIUHAPUUECKUM 30JI0THUKOM.

48.XapaKTepUCTUKU THAPOYCHIIUTENS C UACATBHBIM TUIHHAPUIESCKIM 30JI0THUKOM.

49.XapakTepUCTUKU THAPOYCHIUTENS C UWIMHAPUYECKUM 30JIOTHUKOM M HayaJbHbIM
MIPOTOKOM KHUIKOCTH.

50.Cuiibl, 1EHCTBYIOIINE HA 30JJOTHUK TMAPOYCHIIATEIIS.

51.MoOMHOCTH U K.IL.J. TUIPOYCUIUTEINS C HHJIMHIPUIECKUM 30JI0THHUKOM.

52.I'mppoycunutenb €O CTpydHOW TpyOkoi. KoHCTpyKIusi, mNpUHOMN —JCHCTBUA,
TUAPABIMYECKUE XaPAKTEPUCTUKHU.

53.I'mapoycunurenb “corto-3aciioHka’”. Koncrpyxkuus, MPUHIIAIT JEUCTBUA,
XapaKTEPUCTUKH.

54.XapaKkTepUCTUKH THAPABIMYESCKOTO MOCTHKA U3 JBYX YCHIIMTEIICH ‘‘COILIO-3aciIOHKa” 0e3
y4eTa COOCTBEHHOI'O COIIPOTUBIICHHUS COILIA.

55.2-X KackaJHBIA YCHUIUTENbh ‘‘COIUIO-3aCJIOHKA” - UWJIUHAPUYECKUH 30JIOTHUK C
HEHTPUPYIOIUMHU NPy KUHAMU. KOHCTPYKIUs, IPUHIUI ICUCTBUSL.

56. JluHeapu3oBaHHAas MaTeMaTHYecKas MOJENIb 2-X KacKaJHOrO YCHUJIUTENS ‘‘COoIlIo-
3aCJIOHKA” - HWIMHIPUUYECKUN 30JI0THUK C [IEHTPUPYIOLUIUMHU MPYKUHAMU.

57 . KOHCTPYKIHS AIEKTPOTHIAPABIMYECKOTO YCHUIUTENS C YKECTKOW OOpaTHOM CBS3BIO IO
MOJIOKEHUIO 30JI0THUKA. JINHeapu30BaHHbIE YPaBHEHUS IBHKCHHUSL.

58. KOoHCTpYKIUS 37EKTPOTHIPABINYECKOTO YCHIIUTENS C MPYKUHHOM 00paTHON CBSI3BIO MO
MOJIOKEHUIO 30JI0THUKA.

59.0neKTpOruApaBINYECKUA YCUIUTENh C THAPOMEXAaHHUYECKON OOpaTHOW CBS3BIO IO
MOJIOKEHUIO 30JI0THUKA.



