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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

OcHoBHasi mHedb JUCHMIUIMHBL M3YYUTh: BUIbl THAPABIMYECKHX W IMHEBMAaTHYECKHX
NPUBOJIOB U 00JIACTH MX NMPUMEHEHUS; KOHCTPYKTUBHBIE OCOOCHHOCTH M XapaKTEPUCTUKH TUIPO U
MTHEBMOAIIApaTOB; PACYET OCHOBHBIX [apaMeTPOB I'HIPABIMYECKUX U MHEBMATUYECKUX YCTPONCTB
ABTOMATHUKH, YIUIOTHEHMUSL.

3agaveii TUCUUIUIMHBI SBIISETCS MOJTYYEHHE CTYJECHTOM OCHOB IO PEIICHUIO CIIECTYIOIINX
BOIIPOCOB: TEOPETUYECKOE U OSKCIEPUMEHTAIBHOE HCCIIEIOBAHUE TUIAPO-ITHEBMOIJIEMEHTOB
MIPUBOJIOB; pa3paboTKa MoJieNei (MaTeMaTH4YeCKUX, (PU3MUECKHX) - U3/IeJIUN, BOCTPOU3BOASIINX WIH
UMHUTHPYIOLINX KOHKPETHBIE CBOMCTBA 3aJaHHOTO U3ENHUs MM €r0 COCTaBHBIX YacTel; pa3paboTka
BapHAHTOB BO3MO>KHOT'O IPUHILIUITUATIBHOTO PEIIEHUS TI0 CTPYKTYpPE THIPO-ITHEBMOIPUBOIOB.

OOyuenue no aucuuiuimHe «l UapaBIndecKue ¥ MHEBMATUYECKHE CPEICTBA aBTOMATUKM»

HaIIpaBJICHO Ha (bOpMI/IpOBaHI/IC y 06yqa}omnxc51 (G (591474:0)11170,€ KOMIIETEHITUI:

Kox v nanmenoBanue
KOMIIeTeHIIHN I

HNHaukaTopbl JOCTHKEHUS
KOMIIETeHIIUH

HaunmeHoBaHue noxkasaress
OLlCHUBaHUA

ITK-5. CriocoOeH BBITOIHATH
pacyeT U MPOSKTUPOBAHUE
JleTajneu, y3JI0B U yCTPOUCTB
MEXaTPOHHBIX CUCTEM B
COOTBETCTBUH C TEXHUYCCKUM
3aJlaHUEM, B TOM YHCIIC C
UCIIOJIb30BAaHUEM CPEJICTB
aBTOMaTHU3aluu
MIPOCKTUPOBAHUSI.

HIIK-5.1. Ilonumaer
MIPUHLUIIBI KOHCTPYHUPOBAHUS
OTJEJBHBIX JIeTajeH, y3JI0B U
YCTPOMCTB MEXAaTPOHHBIX
CUCTEM, BEIOMPAET CUCTEMBI
ABTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS
MEXaTPOHHBIX CHCTEM;
HIIK-5.2. Paboraet ¢
MPOTPAMMHBIMU CPEJICTBAMH C
HCIOIb30BaHUEM
COBPEMEHHBIX MPUKIIATHBIX
MpOrpamMM 1o pacyeTy
MEXaTPOHHBIX CHCTEM;
WIIK-5.3. PaccunTeiBaeT u
MPOCKTUPYET JETATH, Y3IIbI U
YCTPONCTBA MEXAaTPOHHBIX
CHCTEM B COOTBETCTBUH C
TEXHUYECKHUM 3aJaHUEM C
WCTIOIb30BAaHUEM CPEJICTB
aBTOMAaTH3allMU
MIPOCKTUPOBAHUS.

3HaTh:

- OCHOBBI KOHCTPYUPOBAHHUS
OTZEJNIBHBIX JIeTajeH, Y3JI0B U
YCTPOMCTB MEXaTPOHHBIX
CUCTEM C UCIOJIb30BAHUEM
COBPEMEHHBIX IIPUKJIATHBIX
IIPOrpaMM IO pacuery
MEXATPOHHBIX CUCTEM,
BKJIIOUAIOIIUX, THAPOTIPUBO/IbI
Y TTHEBMOIIPUBO/IBI,

Ymern:

- IPOU3BOJIUTH PACUETHI U
COCTaBJIATh IPUHLIUIINAIbHbBIE
CXEMBbI TUJPOCUCTEM B
COOTBETCTBUH C TEXHUYECKUM
3aJJaHueM U TpeOOBaHUSIMU
CTaH/IapTOB;

Baanern:

- HaBBIKaMH 1O pa3paboTKe
MIPOCTHIX Y3JI0B U OJIOKOB
MEXATPOHHBIX CUCTEM,
BKJIFOUAIOIIUX TUAPOTIPUBO/IBI
Y THEBMOIIPUBO/BI.

2 MecTo TUCHUIUIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM MPOrpaMMbl

JlucuumninHa OTHOCUTCS K 4acTH, popMupyeMoi ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUN
omoka bl «Jlucrumamael (MOayn)». JIUCIUIUIMHA HEMOCPEICTBEHHO CBSI3aHA CO CIIEMYIONMMU
aucuurimHaMu u npaktukamu OOIT:

ABTOMAaTH3aIMS TUTIOBBIX TEXHOJIOTHYECKUX IMPOIIECCOB B aBTOMOOMIIECTPOCHHH;

ABTOMAaTHU3a1Ms TUIIOBBIX TEXHOJIOTMYECKUX MPOIIECCOB B MAITMHOCTPOEHUU;

JlnHamMuKa >KUIKOCTH M rasa;

MexaTpoHHBIE CHCTEMBI B aBTOMATH3UPOBAHHOM MPOM3BOICTBE (B aBTOMOOHIIECTPOCHHH );

MexaTpoHHBIE CUCTEMbI B aBTOMAaTH3UPOBAHHOM TPOU3BOJICTBE (B MAIIMHOCTPOCHHH ),

[IponopimonanbHas TUIPO- U THEBMOABTOMATHKA;




Texuudeckue CpCACTBA aBTOMATHU3AIINH,

:‘)KCHJ'IyaTaI_[I/IH " HaJIaAKa MEXATPOHHBIX U pO6OTOTeXHI/I‘{€CKI/IX CHCTEM,
3JI€KTpI/I‘IeCKI/Ie U TUAPABINYCCKUC TPHUBOAbI MCXAaTPOHHLIX U pO6OTOTCXHI/I‘-IeCKI/IX CUCTEM,
:‘)HGKTpOMexaHI/I‘ICCKI/Ie YCTpOﬁCTBa H allriapaTtbl aBTOMAaTHUKH.

3 CTpyKTypa M cofep:KaHue AUCHUTLTHHBI

OO011ast TPYA0EMKOCTh JUCIUILIMHBI COCTABISACT 3 3aueTHbIe equHuibl (108 yaca).

3.1 Buabl yueOHOM padoThI M TPYI0EMKOCTh

Ne . KoanuecTtBO CemecTpbl
Bup yuyeoHoii padoTbl
n/n JacoB 4
1 AYAUTOPHBIE 3aHATHS 54 54
B toM uncne:
1.1 | Jlexuun 36 36
1.2 | CemuHapcKue/mpakTHUECKUE 3aHSITUS
1.3 | JlabopaTopHbIe 3aHITH 18 18
2 CamocrosiTesibHasi padoTa 54 54
B toM uncne:
2.1 | IloaroroBka K BBIIIOJIHEHHUIO U 3AIUTE 22 22
J1a00paTOPHBIX pabOT
2.2 | PaboTta ¢ KOHCIIEKTOM JICKI[Uii 10 10
2.3 | [loarotoBka K TECTUPOBAHUIO 4 4
2.4 | IloarotoBka K 3a4eTy 18 18
3 IIpomekyTOUYHASI ATTECTALHSA
3auet/aud.3auer/sK3aMeH 3a4er
Hroro 108 108
3.2 TemaTn4yecKUui MJIAH U3YYEHUA TUCHUILIAHBI
TpyroemkocThb, yac
AynuTopHasi padora =
D o ?é E
Ne Pa3nenni/TeMmbl o < 5 % o é w« | % % § =
n/n AUCHMILTHHBI 3 =1 § o E S é 22| 88
2 58 |ZEE 82| EE|ER
= | 528 88| £35| ¢
8B |2 |EF|;
@)
Pasznen 1. BBenennue. Buapl
1 | ruapaBanyeckux NPUBO/I0B i 12 4 0 0 0 8
00J1aCTH UX IPUMEHEHHS
11 Tema 1. [Tonstue 00BEMHOT0 5 4
THJIPOTIPUBOIA.
12 Tewma 2. HveKOTOpBIe CBOIiCTBa pabouux 5 4
JKHJIKOCTCH.
2 Pazgen 2. Peryaupyromue u 34 12 0 8 0 14
HANIPABJISIIOIIHE THAPOANTNAPATHI




21 Tema 1. Hanop“HHe KJIAIlaHbI IIPSIMOIO U 5 2 4
HENpsIMOTO JAeHCTBHSL.
2.2 | Tema 2. PenyKIIMOHHBIE KJIAMTAHBL. 2 2 4
2.3 | Tema 3. [Ipoccenn. 4 2 4
2.4 | Tema 4. I'mapopacnpeneauTeny. 4 2 2
3 Pa311e.13 3. BcnoMorareJjbHEIE 16 6 0 2 0 8
yCTpOiicTBAa THAPONPHBO/IOB
3.1 | Tema 1. AKKYMYJISITOPBI. 4 2 4
Tema 2. OGecnieueHre YUCTOTHI
3.2 . 2 4
paboueii xuakocTu. Kiacchl 4MCTOTEHI.
4 Pa3nen 4. PeryaupoBanue 14 4 0 2 0 8
THAPONPHUBOIOB
Tema 1. CiocoObI peryiaupoBaHust
4.1 | cKOpOCTH BBIXOJTHOTO 3BEHA 2 2 4
THIPOTIPUBO/IA.
Tewma 2. O0BeMHOE U OOBEMHO-
4.2 | apoccenbHOE PEryIupoBaHNe CKOPOCTH 2 4
BBIXO/IHOT'O 3BCHA T'HJIPONIPUBOJIA.
5 | Pa3nen 5. OCHOBBI THAPOABTOMATHKHU 16 6 0 2 0 8
Tema 1. OcHOBHbBIE TOHATHS.
5.1 | Pa3HOBUIHOCTHU THIPABINYECKUX 2 2 4
YCHIJINTEIEH.
5.2 | Tema 2. MoOunbpHasi THIPABIUKA. 4 4
5 Pa3nen 6. OcHOBBI MHEBMONPUBOAA U 16 4 0 4 0 8
MHEBMOABTOMATHKH
6.1 | Tema 1. [ITHeBMaTHYECKUE CHCTEMBI. 2 2 4
6.2 Tema 2. YerpoiicTBa ynpaBieHus B 5 2 4
MTHEBMOCHCTEMAX.
NUTOro | 108 36 0 18 0 54

3.3 Copepxanue QUCHUINIAHBI

Pazgen 1. Beegenue. Buabl rugpaB/imyecKux NpMBoOAOB 1 00/1aCTH MX NPUMEHEHUA

[TousiTue  obbeMHOro ruaponpuBoga. JlocromHcTBa M HEJOCTaTKU  OOBEMHOTO
runponpuBona.  Kiaccudukaums  oObeMHBIX — THIpOnpuBoaoB.  OO6macTb  IpUMEHEHHUs
ruAponpuBoioB. OCHOBHBIE TPeOOBaHMS, IPEABSBIAEMbIE K PA00UUM KUIAKOCTSIM THAPOIPUBO/IOB.
Hexkotopsie cBoiicTBa pabounx >xuaxocteil. Mapku Hauboliee pacpocTpaHEHHBIX Macell U 00JacTu
ux mnpumeHenus. OOmas cxema oObeMHOro rujpornpuBonaa. Kmaccudukanus ruaponpuBoaoB.
Knaccugukarus ruapasindeckux ycrpoiicts. Knaccuduxkanus rugpoanmnaparos.

Pa3nea 2. Peryupyroniue 1 HanpasJsomye ruipoannaparsl

Hamopssle KiamaHsl NpsSMOTro U HENPAMOTo AeUcTBUS. KOHCTpyKIus, MPUHIUIT JEHCTBHUS.
OCHOBHBIE pPACUYETHBIE COOTHOIICHHS. XapaKTEPUCTHKU KJalaHOB. XapaKTepUCTHKa HACOCHOMU
YCTaHOBKH C MIPEAOXPAHUTEIBHBIM KIIAIIAHOM.

Penykunonnsle kiananbl. Ha3HaueHuwe, 0COOEHHOCTHM KOHCTPYKLMH, XapaKTEPUCTHKU.
Knananel pazHocty U cooTHOMEHUS AaBieHui. [IpuMepsl nenoab30BaHus.

JHpoccenu. Pa3HOBHIHOCTH TO BHUIY XapaKTEpUCTHKH. KOHCTPYKTHBHBIE OCOOCHHOCTHU
JIMHEMHBIX U KBAJAPATHUHBIX Apoccenei. Jlenurenu nmoroka. Perynstopsl pacxona. KoHcTpykuus,
Ha3Ha4YeHHE, IPUHLIUI ACUCTBHUSL.




['uppopacnpenenureny. OcHoBHbIE THUIIBL. 30JI0THUKOBBIE pacnpenesIuTeNH.
KonctpyktuBuble  ocobenHoctd. [lpuHmmMm  coctaBieHHss MaTEMaTHYECKOTO  OMUCAHUS
pacnpenenuteneii. KpaHoBele u KiananHeie pacrnpeaenutend. OOpaTHbIe KiIanaHbl. YIpaBisieMble
oOpaTHble KiamnaHbl — rujipo3aMku. [Ipunnun nerictBus. KoHCTpyKTHBHBIE 0COOCHHOCTH.

Pa3jnen 3. BcnomorarteiibHbIe YCTPOiicTBa IIIPONIPHBO/IOB

AxkymynsaTopbl. HazHaueHue, KOHCTPYKTHBHBIC pa3HOBUAHOCTH. OmpeieieHUE MOJIE3HOTO 1
MOJTHOTO 00BhEMa Ta30)KUJIKOCTHOTO aKKyMyJisiTopa. TpyOompoBOabl THUAPONPHUBOIOB. BriOop
quaMmeTpa TpyOoIrpoBoaa, OCOOSHHOCTH MPOYHOCTHBIX pacdeToB. CoennHEHHE TPyOOIPOBOIOB.
[Mpuntuner 6ectpyOHOTO MOHTaXxka. baku [uist paGodeit >kuakocTu riapocucreM. HasnadeHwe,
KOHCTPYKIIUSI, OIIPE/ICIICHIEC OCHOBHBIX MTaPaMETPOB.

Obecnieuenne 4MCTOTHI padoueit xuukoctH. Kmaccbl unctorel. CriocoObl puiabTpanuu u
KOHCTPYKIMU (GUIbTPOB. TIpUHIMIBI pacdyeToB (GHILTPOB. MecTo pacoyioKeHusT (QHILTPOB B
THJIPONIPUBO/IaX. YIUIOTHUTENBHBIC YCTPONCTBA THAPONPHBOAOB. YIUIOTHEHHS HEMOIBUKHBIX
COeMHEHUN. VYIJIOTHCHHS TMOJABIXKHBIX COCJAMHEHHH IMOCTYNATeIbHOIO W  BpallaTeIbHOro
JNBW)KCHUH.  YIUIOTHUTENbHBIE YCTPOMCTBa THIPONPUBOJIOB. YIUIOTHEHUS  HEIOJBUXHBIX
COeMHEHUN. VYIUJIOTHCHHS TMOJABIKHBIX COCIMHEHHWH IOCTYIAaTeIbHOIO U BpalaTeabHOIro
JIBMOKEHUH.

Pa3nen 4. PeryampoBaHnue ruiponpuBoa0B
Crioco0bl peryampoBaHusi CKOPOCTH BBIXOJTHOTO 3B€HA TUIporpuBoja. JpoccenbHoe

peryimpoBaHHe CKOPOCTH, OCHOBHBIE XapakTepucTUKH. CTabuin3anus CKOPOCTH 3BEHA MPH
JpoccenbHOM perynupoBaHin. O0beMHOE H 00BEMHO-IPOCCENBHOE PEryIMPOBAHNE CKOPOCTH
BBIXOJTHOTO 3B€Ha TUAPONpHBO/a. [[pUHITUIIBI 1eHCTBHSI, OCHOBHBIE XapaKTEPUCTHKU

Pa3nes 5. OcHOBBI THIPOABTOMATHKH

OcHOBHbIE NOHATHS. Pa3HOBUIHOCTHU TUAPABINYECKUX yeunurtenei. KoHcTpykuus, npuHIumI
neiictBus. I'mapoycunuTens ¢ HWIMHAPUYECKUM 30J0THUKOM. KOHCTpYKTHBHBIE OCOOEHHOCTH.
bananc gaBnenwmii. Cunbl, [OedcTByromMe Ha 30J0THUK. (OO000IIeHHAs TUApaBIUYecKast
XapakTepUCTUKa. [UapoycunuTenu co CTpyiHOM TpyOKOH, coruto-3acionka. KoHCTpykiwms,
NpUHUUI AeiicTBUA. OCHOBHBIE XapaKTEPUCTUKHU.

MoobwunbHas runpaBiuka. OcoOEHHOCTH padOTHl THAPOCUCTEMBI C 3aMKHYTHIM KOHTYPOM.
['unpoanmaparypa MOOWIBHBIX CHCTEM: CEKIMOHHBIE paclpeAeNuTeNd, KianaH MIPUOPUTETa,
YpaBHOBEUIMBAIOIIH KJIallaH, CHCTEMbI PEryJIMPOBaHUS HACOCOB U THAPOMOTOPOB.

Pa3znen 6. OcHOBBI MTHEBMOINIPHBO/IAa U THEBMOABTOMATHKH

ITHeBMaTHUECKHE CHUCTEMBI. Knaccudukanus 2JIEMEHTOB ITHEBMOINIPUBOJA
UITHEBMOaBTOMaTuKU. Bo3nyx — pakOouee Teno mHeBMocucTeM. CBONCTBA M XapaKTEPUCTUKU
Bo3Ayxa. TpeOoBaHus K BO3AyXy Kak pabodyeMy Tely ITHEBMOCUCTEM. TedeHue rasza IIo
TpyOOIpoBOIaM.

VYcerpolicTBa ynpasineHus B mHeBMocucTemax. [ITneBMarnueckue aqpoccenu. [IHeBMOKIanaHs:
IIpEeIOXpaHUTENbHBIE, PEIYKLIHUOHHbBIE, MOCIEeN0BaTeNbHbIE U Jpyrue. [IHeBMopacnpenenuTeny.
Knaccudukanms u ycrporictBo. OCHOBHBIE XapaKTepuCTUKH. [[HeBMOABUTATEH.

3.4 TemaTuKa CEMHHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA

3.4.1 IlpakTH4ecKue 3aHIATUS

He npegycmorpeHsl.



3.4.2 JIabopaTopHbI€ 3aHATUSA

JlaGoparopHnast pabota Nel. VccienoBanue XapakTepUCTUK MPEIOXPAHUTEIBHBIX KIIalaHOB
IPSIMOTO U HEMPSAMOTO ICUCTBUS.

JlaGopaTtopHnast pabota Ne2. VccienoBanue XapakTEpUCTHK PEAYKIIMOHHOTO KJIalaHa.

JlaGopaTtopHnas padora Ne3. VccrnenoBanue XapakTEPUCTHK APOCCEICH.

JlabopaTtopHast pabota Ne4. VccnenoBanue XapakTEPUCTHK PETYIISITOPOB pacxoja.

JlaboparopHas padota Ne5. MccnenoBanue xapakTepUCTUK JEIUTENS MTOTOKA.

Jlaboparopuass  pabora  Ne6. UccnmemoBaHue — XapaKTEPUCTHK  Ta30KUIKOCTHOTO
TUAPOAKKYMYJISITOPA.

Jlabopatopnast ~ pabora  Ne7.  IlueBmatmueckue  Apoccenu.  [[HEeBMOKJIAINaHbI:
peIOXpaHUTeNbHbIC, PeIyKIIMOHHbIE. OCHOBHBIE XapaKTEPUCTUKHU.

Jlaboparopuass pabora Ne8. IIneBmopacupenemurenr, OCHOBHBIC XapaKTCPUCTHKHU.
DNEeMEHTHI 2JIEKTPOITHEBMOABTOMATHUKH.

3.5 TeMaTnKa KypCOBBIX IPOEKTOB (KYPCOBBIX padoT)

He npenycmorpenst.
4 Y4yeOHO-MeTOAUYecKOe M HHPOPMALIMOHHOE o0ecrevyeHne
4.1 HopmatusHbie 10KyMeHTbI M 'OCToI
He npenycmoTtpeHsl.
4.2 OcHOBHAas JIUTEPaTypa

1. Jlykpsnenko, O. B. T'maponpuBon u ruaponmHeBMoaBTOMaTHKa. JlabopaTopHBIit
MpakTUKyM : yueOoHoe mocodue / O. B. Jlykpsaenko, [1. B. Cunnma. — Musck : Pecrmybnukanckuii
MHCTUTYT nipodeccnonanbHoro oopazosanus (PUIIO), 2021. — 76 ¢. — ISBN 978-985-895-001-9.
— Texcr : anexTponHbIil / Ludposoii oOpazoBatensHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/134134.html .

2. I'maponHeBMOCHCTEMBI POOOTOTEXHUYECKOTO KOMITIEKCa : Y4eOHHK JJIsl By30B / 1OA
penakuueir A. H. CoBel. — MockBa : UspartensctBo IOpaiit, 2025. — 212 ¢. — (Bsicmee
obOpazoBanue). — ISBN 978-5-534-14219-8. — Tekct : anexTpoHHbI // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/567718.

3. PauxoB, M. 10. [IneBMaTHyeckue cHUCTEMbl aBTOMATHKH : yuyeOHOe mocolue Juis
By30B / M. 0. PaukoB. — 3-¢ u3n., nepepad. u mon. — Mocksa : M3natensctBo HOpaiit, 2025. —
255 c¢. — (Beicmiee oOpaszoBanue). — ISBN 978-5-534-19570-5. — Tekct : snekTpoHHbIH //
O6pasosarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/556662.

4. Tpudonosa, I'. O. I'maponHEBMONPUBOA: CIEASIINE CUCTEMbI IPUBOJIOB : YUEOHUK
it By3oB / I'. O. Tpudonosa, O. U. Tpudonosa. — 2-e u3n., ucnp. u gomn. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 140 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-12476-7. —
Texcr : oamektponnbii // OOpaszoBarenbHas tutatrgopma IOpaitt  [caiit]. — URL:
https://urait.ru/bcode/566685.



4.3 JlonmosiHMTE/IbHASA JIUTEPATypa

1. I'poxoBckuid, [I. B. OCHOBBI rUApaBIMKNA U THAPONPUBO/ : YyueOHOe ocodue / 1. B.
I'poxoBckuit. — Cankr-IlerepOypr : [lonurexuuka, 2024. — 237 ¢. — ISBN 978-5-7325-1201-4.
— Texcr : anexrponnsiii // Ludposoit oOpaszoBarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/135127.html.

2. Kamaiino A.B. I'mapaBnuka, THApOManIMHBI ¥ THAPOIHEBMOIIPUBOJ : y4eOHO-
METOAMYECKOe MocoOue Ui CTYJASHTOB, OOyYaroIIMXCs MO HampaBieHuio moarotoBku 44.03.04
[Tpodeccuonansnoe obyuyenue. PeMOHT 1 3KcmuTyaTanus aBTOMOOMIbHOTO TpaHcnopta / Kanaiino
A.B., Cepatokosa E.fl.. — Jlyranck : Kaura, 2020. — 216 ¢. — TekcT : anexktponHsli // Ludposoii
obpasoBarenbHbiii pecype IPR SMART : [caiir]. — URL.: https://www.iprbookshop.ru/111210.html.

3. [Muauyk, B. B. [IpuBOABI TEXHOJIOTHYECKOTO 000pyAOBaHUS : yueOHOE mocooue / B.
B. IMunuyk, B. B. bpens. — MuHck : PecnyOiukaHCKuil HHCTUTYT NPOQPECCHOHATBHOTO
obpazosanus (PUIIO), 2021. — 292 c. — ISBN 978-985-7253-89-0. — Tekcr : 2JIeKTpOHHBIN //
[udposoit o0pa3oBaTeNnbHbIi pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/125421.html.

4.4 JJIeKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCypChl

He npenycMmoTpeHsl.

4.5 JIuueH3M0HHOoe ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoe
o0ecreuenue

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

4.6 CoBpeMeHHBbIE NPO(ecCHOHAIbHBbIE 0a3bl JaHHBIX U HHGOPMALIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. EnunHoe oxHO JnocTyma K oOpa3oBaTeibHbIM pecypcaM @DenepaibHbIl  HOpTal
http://window.edu.ru

2. KomnbrotepHbie MH(OPMALMOHHO-TIPAaBOBbIE CUCTEMBI «KoHncynpTanT»
http://www.consultant.ru, «["apant» http://www.garant.ru

3. OdunmanpHbIM HHTEPHET-TIOPTA TPaBOBOU MH(popManuu http://pravo.gov.ru.

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

5. Poccuiickas rocyaapcTBeHHas oubnuoreka http:// www.rsl.ru

6. ObC «YHuBepcutetckas Oubnuoreka onnain» https://biblioclub.ru/index.php

5 MarepuanbHO-TeXHHYECKOe o0eceueHne

1. KoMIbIoTepHBIH KJ1acc ¢ MpelyCTaHOBIECHHBIM IPOrPaMMHBIM 00eCTIedYeHHEM, YKa3aHHBIM
B 1. 4.5, MynbpTUMEANITHOE 000pyAOBaHUE (IPOEKTOP, NEPCOHAIBHBIN KOMIBIOTEP MpenoaaBaTers,
9KpaH).

2. Aymutopus JUid JEKIMOHHBIX, IMpakTU4ecKux 3aHsaTuil. OOopyloBaHME M ammaparypa:
ayJIUTOpHAs JOCKA, BO3MOKHOCTb HCIIOJIB30BAHNS MYJIBTUMEIUIHOIO KOMIUIEKCA.
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6 Mertoauyeckue peKOMeHAANNHU

6.1 MeToanuyeckue peKOMEHIAIUM /IJIA MPeNnogaBaTeis M0 OPraHu3anuu
o0yueHus

Ha nepBoM 3aHATHH IO JUCLUIUIMHE HEOOXOIUMO O3HAKOMUThH CTYAEHTOB C MOPSAIKOM €€
u3ydeHus (TemMamu Kypca, (hopMamMu 3aHITUN, TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAYK, €€ IPAKTUYECKOE 3HAUYEHHUE, JOBECTU 10 CTYAECHTOB
TpeboBaHusl K (opME OTYETHOCTH M TNPUMEHEHUS BUIOB KOHTpOJIA. Bblmarorcs 3amaHust Ais
MOJTrOTOBKHU K J1A00PATOPHBIM U JIEKITUOHHBIM 3aHATHSM.

[Ipu noaroroBke K 1a00paTOPHBIM pabOTaM 110 MEPEUHIO OOBSBIECHHBIX TEM IIPENOAABATEIIO
HE00X0/IMMO YTOYHHTH IIaH UX MPOBEACHHS, IPOIYyMaTh (POPMYJIUPOBKU U COAEpKaHUE yUEOHBIX
BOIIPOCOB, BEIHOCHUMBIX Ha 00CYKJI€HHE, 03HAKOMUTHCS C IEPEUYHEM TEMATUYECKUX BOIIPOCOB.

B xome paboTel BO BCTYNMTEIBHOM CJIOBE PACKPBITh MPAKTHUUYECKYIO 3HAYMMOCTb TEMbI
paboThI, ONPENeNUTh HOPSIOK €€ IPOBEIEHUS, BpeMsl Ha 00CYKJIeHHE KaX/10ro y4eOHOro Bompoca.

[Ipumensisi (QpOHTANBHBIA ONPOC JaTh BO3MOXKHOCTh BBICTYIHUTH BCEM CTY/CHTaM,
IPUCYTCTBYIOIIUM Ha 3aHATUU.

B 3akimtounTenbHOi yacTu paboThl cleayeT MOABECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
Ka)KJ0ro CTyJI€HTa U yueOHO! IpyMNIibl B 1EJIOM. PacCKpBITh 110JI0KUTEIbHBIE CTOPOHBI U HEAOCTATKU
npoBeieHHON J1labopaTopHOM paboThl. OTBETUTH Ha BONPOCHI CTYAEHTOB. Bblaarh 3amaHus ais
CaMOCTOSITENIbHONW PabOTHI MO MOJITOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Metoauka npenofaBaHus JUCLUIUIMHBL «I MApaBIMYEeCKHME M ITHEBMAaTUYECKHE CPEACTBA
aBTOMATHKN» W pealu3alusi KOMIETEHTHOCTHOTO MOAX0/Aa B U3JI0KEHUU U BOCIPUATHN MaTepHuaa
IpelyCMaTpUBAET UCIOJIb30BaHUE CIENYIOIINX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM IMPOBEICHUS
IPYNIOBBIX, UHAUBUAYAIbHbBIX, ayJUTOPHBIX 3aHSITUNA B COYETaHWU C BHEAYAMTOPHOM pabOTOM ¢
1eNIbl0 (POPMUPOBAHUS U Pa3BUTHS MPOPECCUOHANBHBIX HABBIKOB, O0YYaIOLINXCS:

— MOATOTOBKA K BBIIOJIHEHHUIO U 3alIMUTa JIAOOPATOPHBIX padOT C MOMOIIBI0 IPOrPaMMHOTO
oOecrieueHus JJIs 3aXBaTa M aHaJIM3a Tpaduka, nepeJaBaeMoro 1o ceTy;

— T€XHOJIOTUH aHAJIN3a CUTYalnH JUIsl aKTUBHOT'O 00Y4€HUs1, KOTOPBIE MO3BOJISIOT CTYI€HTaM
COEIMHUTB TEOPUIO U MPAKTUKY, IPEICTABUTh IPUMEPBI IPUHUMAEMBIX PEILICHUH U UX IIOCIEACTBUH,
JIEMOHCTPUPOBATh pa3IMyHbIE MO3UINHU, (POPMUPOBATH HABBIKU OLIEHKHU aJbTEPHATUBHBIX BAPUAHTOB
B BEPOSATHOCTHBIX YCIIOBUSX.

OOyyeHue Mo TUCIUIUIMHE BEAETCSA C MPUMEHEHUEM TPAJAUIIMOHHBIX MOTOKOBO-TPYMNIOBBIX
MH(OPMaLMOHHO-TEIEKOMMYHHMKAIIMOHHBIX TexHoioruil. [lpu ocymiecTBiennn o6pa3oBaTeIbHOIO
npoliecca Mo AUCHUILNIMHE UCIOIb3YIOTCA ClEAYIoUe HHPOPMALMOHHO-TEIEKOMMYHHUKALIMOHHBIE
TEXHOJIOTHH: MPE3EHTAlUH C IPUMEHEHHEM MTPOEKTOpa U nporpamMmsl PowerPoint.

6.2 MeToanuyeckue yKazaHus JJsi 00y4aromuUXcs M0 OCBOECHUIO TUCHUILIUHbBI

CamocrosiTtennpHasi paboTa SBISIETCS OJHMM U3 BHUAOB YyueOHBIX 3aHsaTui. Llens
CaMOCTOSITENILHON paboThl — MPAKTUYECKOE CAMOCTOSITENIbHOE TMONyYEHHUE CTY/IEHTAMH HAaBBIKOB
paboThl B MporpaMmMe 3axBara TpauKka U aHaJINU3a MaKeTOB JaHHBIX, paCCMaTPUBAEMBIX B Ipoliecce
W3YUYEHUS TUCHUTIIUHBI.

AynuropHas caMoCTOsITeNIbHAsE paboTa Mo JUCIHMILIUHE BBIOIHIETCA Ha yUYEOHbBIX 3aHATHIX
MOJ1 HETIOCPEACTBEHHBIM PYKOBOJICTBOM IPEMOABATENS U IO €T0 3aJaHUI0.



11

BueaymutopHass camocrosiTeIbHas paboTa BBIMOMHSAETCA CTYJIEHTOM IO  33/IaHUI0
npenoaaBaress, Ho 6e3 ero HermocpeACTBEHHOTO y4acTusl.

3aoauu camocmoamenvbHoil padomul cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHOU paboThI;

- OCBOCHHUC COACPKaHWA AUCIIUIIIINHBI;

- yriyOseHue coiepKaHusi U OCO3HAHUE OCHOBHBIX MOHSITUN JUCIHUILTUHBL

- ICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYSCHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
1St 5 PEeKTUBHOM MOATOTOBKHU K 3a4ETy.

Buow eneayoumopnoii camocmoamenvHoil pabomoi:

- IOATOTOBKA K TECTUPOBAHUIO;

- BBITMOJIHEHUE U 3aIUTa OTYETOB JaOOpATOPHBIX paboTax;

- IOATOTOBKA K 3a4eTy MO AUCLUILIHUHE.

J1J1s BBITIOTHEHHMSI JTFOO0TO BUIA CAMOCTOSTEIILHON paboThl HEOOXOAMMO TIPONTH CIICTYIOIIHE
STarbl:

- OIIPEJIEIEHHE LIEJIU CAaMOCTOSATENbHON PabOTHI;

- KOHKpeTHU3allus MO3HABaTEIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENTLHON padoTe;

- BBIOOD aJIeKBaTHOTO criocoba AeHCTBUS, BEIYIIETO K PEIICHUIO 33/1a4U;

- IUIAHHpOBaHME pabOThl (CaMOCTOSITEILPHOM WJIM C MOMOUIbIO IpENnoJaBaTesst) HaJ
3aJlaHuEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHUS CAMOCTOSTEIHLHONH pabOThI CaMOKOHTPOJIS
(MpOMEKYTOYHOTO U KOHEUHOTO) PE3YJIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMOIHEHHS pAOOTHI;

- pedutekcus;

- Ipe3eHTaIus padOTHI.

7/ DOoHJ OLIEHOYHBIX CPEIACTB

B npouiecce o0yueHust HCMOMB3YIOTCS CIIEAYIONINE OLIEHOYHBIE (JOPMBI CAMOCTOSITETHHON
paboThI CTYIEHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUYHBIX
aTTeCTalui:

- BBITIOJTHEHUE U 3alIUTa JIA0OPATOPHBIX PaboT;

- TECTUPOBAHUE;

- 3a4er.

OHCHO‘IHBIC CpeacTBa TCKYLICTO KOHTPOJIA YCIIECBACMOCTH BKIIFOYAKOT KOHTPOJIBHBIC 3a/IaHUA
IO NPaKTUICCKHUM pa60TaM HHAUBUAYAJIBHO IS KaKA0TO 06yqa}0mer oCH.

B pesynbprare ocBOCHMS TUCIUIUIMHBI (MOTYJIsT) GOPMUPYIOTCS CIEAYIOMINE KOMITCTCHIIHH:

Kon

HaumeHoBaHNe KOMIIETEHITUH BBINIYCKHUKA
KOMIICTCHIIUHA

CrniocoOeH BBIMONHATH pacueT U MPOEKTUPOBAHUE JIeTalel, y3JI0B U yCTPOUCTB
ITK-5. MEXaTPOHHBIX CUCTEM B COOTBETCTBUM C TEXHUYECKHUM 3aJaHUEM, B TOM UUCIIE
C MCIOJIB30BaHUEM CPEACTB aBTOMATU3ALUU IPOCKTUPOBAHUS.
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7.1  MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4eHHA

Hepeqeﬂb OLCHOYHBIX CPEACTB IO TUCHUIIJIHHE «FuupaBquecmle H ITHEBMAaTH4YE€CKHUE

cpeacrea aBTOMaTuUKHN»

HaumenoBanue
Ne Bun xouTpons KOHTDOILSL
- peE3yJIbTaTOB P
n/n JC—— pe3yJIbTaToB
M 0o0yueHus

Kparkas xapakTeprcTHKa KOHTPOJIS PE3yJIbTaTOB
0o0y4eHUs

JlaGopaTopHbie

1 Texympui paboThI

JlaGoparopHas pabota BBITIOTTHSETCS
WHIUBUIYAIbHO KaKIbIM CTYJEHTOM.
Odopmnennsrit OTYET CTYJAECHT chaer
MpernojaBaTeNlio  Ha  IPOBEPKY B 3apaHee
YCTaHOBJICHHBIN CpOK. [Ipn IIPOBEPKE
MpenojaBaTesib OLIEHWBAET KayecTBO OdopmileHus,
NPaBUWIBHOCTh PAcueToB M BBIBOJAOB. K 3ammre
nmabopaTopHON paboOThl JIOMYCKAIOTCSl CTYACHTHI,
KOTOpBIE  BBIOJIHWIM  paboTy, OQOpMHIN B
COOTBETCTBUU C  TpeOOBaHUSMU  OTYET O
nabopaTopHOM paboTe W TPENOCTAaBUIU €ro K
zamnuTe. KaxkaoMy cTyneHTy 3a1aeTcsi He MeHee 3-X
BOIIPOCOB Ha TeMy JiabopaTopHoil paboTel. [lanee
MPOBOAMTCS 3all[UTa OTYETa KaXIbIM CTYACHTOM
WHAMBUAyalbHO B ¢opmare  "Bompoc-oTBer”
(3amarotcst 3 Bompoca).

2 Texymmui TectupoBanue

TGCTI/IpOBaHI/Ie BBITTIOJIHACTCA I/IHI[I/IBI/II[yaJ'II)HO KaXXIbIM
CTYJEHTOM TIOCJ€ U3y4YeHUs BCEX TeM JIaHHOU
nuctuurIuHbL. Tect coctout u3 20 BOIPOCOB.

3 | IlpomexyTouHbIi 3auer

[IpomexyTouHas arrectanus oOydaroumuxcs B (opme
3ayeTa MPOBOAUTCS 10 PE3yJIbTaTaM BBINOJIHEHHS BCEX
BUJIOB Y4eOHON palboThl, MPETyCMOTPEHHBIX YUEOHBIM
[UIaHOM MO JaHHOM JUCLHUIUIMHE (MOJYJIIO0), IPU ATOM
VUUTBIBAIOTCS ~ PE3yJdbTAaThl  TEKYIIET0  KOHTPOJIS
YCIIEBAEMOCTH B TedeHHE cemecTpa. OlLieHKa CTENeHU
TTOCTHKEHUS o0y4armuMucs TJIAaHUPYEMBIX
pe3yJabTaTOB OOY4YeHHMS M0 AUCHUIUIMHE (MOJYIIIO)
MPOBOAMTCS MpPENoJiaBaTesieM, BEAYIIUM 3aHATUS IO
UCHUTUTMHE (MOJIYJII0) METOJOM SKCIIEPTHOM OIICHKH.
[lo wrToraM nPOMEKYTOYHOM  aTTeCTAllMM IO
mucuuIuiiHe  (MOJYJIO) — BBICTAaBIISICTCSI  OLIEHKA
«3aUTEHO» WIIH «HE 3aUTEHO».

3ayer mpoBoauTcs B ycTHOH (opme. B ayauropuu
HAXOAMUTCS MpernojaBaTesib U He Oosiee 5 4eloBeK U3
qucia CTyJeHTOB. Bo Bpems mpoBeneHMs 3adyeTa €ro
y4aCTHMKaM 3alpeliaercs HMMeTb npu cebe u
MCIIOJIb30BaTh CPEJCTBA CBSA3U (COTOBBIE TEIE(OHBI,
MUKpO(DOHEI 1 T1p.). CTyZACHTY BBIAACTCS OUJIET C TPEMSs
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TEOPETUYECKUMHU

TECTUPOBAHUS,
MPOTrPaMMOil.

BOIIPOCAMH.
JIOTIOJIHUTEIIBHBIX ~ BOIIPOCOB  —
KommuecTBo JOIMMOJIHUTCIIBHBIX BOIIPOCOB 3aBUCHUT OT
HOJHOTHl OTBETa CTyAEHTa. BpeMs MOATOTOBKH K
oTBeTy He Oonee 20 MUHYT.
OO0s13aTeNIbHBIMU YCIOBHSAMHE IIOATOTOBKH CTYJICHTA K
HpOMe)KyTO‘IHOfI aTTeCTalluu ABJIACTCSA BBIIIOJIHCHUC
W 3alMra CTYJCHTOM JIaDOpaTOpHBIX paboT |
MPEeLyCMOTPEHHBIX

KomnuuectBo

He Oojee JBYX.

paboueit

7.2

IIkaJjia 1 KPpUTEPUH OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHA

[Toka3zarenem olleHUBaHHS KOMIIETSHIIMIA Ha PA3IMYHBIX dTanax ux HOpPMUPOBAHUS SBISIETCS

JOCTHIXXCHHUC O6y‘laIOH_II/IMI/IC${ IUIaHUPYEMBIX PE3YJIbTATOB 06y‘ICHI/I$[ 10 AUCIMIIIINHE (MO,Z[y.]'IIO).

Kpurepun oneHuBanus
IHoka3areyanb He 3auyTeHo 3auTeHo
2 3 4 B
3HATH: OO0yuatomuiics OOyuaronmiics OOyuJaronmiics OO0yuaronmiics
- OCHOBBI JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
KOHCTPYHMPOBaHHUS TIOJTHOE OTCYTCTBHUE HETOJTHOE JaCcTHYHOE TOJTHOE
OTHENBHBIX J€Taled, | WM HEJOCTaTOYHOE | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
V3JI0B M YCTPOMCTB COOTBETCTBHE CIEYIONIUX 3HAHUN: | CIIEAYIOMNX 3HAHUM: | CIEAYIONUIHNX
MEXaTPOHHBIX CITEYIONIMX 3HAHHUM: | - OCHOBBI - OCHOBBI SHaHMIA:
CHCTEM C - OCHOBBI KOHCTPYHMPOBaHHS KOHCTPYMPOBaHHS - OCHOBBI
HUCIIOJIb30BAHHUEM KOHCTpYHUPOBAHUA OTACIIBHBIX }:[eTaHeﬁ, OTACIIBHBIX ;[eTaneﬁ, KOHCTPYHUPOBAHU
COBPEMEHHBIX OTIEJbHBIX ETANEH, | Y3JI0B U YCTPOICTB Y3JI0B U yCTPOUCTB OTZEIIBHBIX
TIPUKJIaJHBIX Y3II0B U yCTPOICTB MEXaTPOHHBIX MEXaTPOHHBIX JleTalel, y3J10B U
MPOrpamMM 1o MEXaTPOHHBIX CHCTEM C CHCTEM C YCTPOMCTB
pacuery CHCTEM C UCITIOJIb30BAHUEM UCITIOJIb30BAaHUEM MEXATPOHHBIX
MEXaTPOHHBIX HUCIIOJIb30BAHUEM COBPEMEHHBIX COBPEMEHHBIX CHUCTEM C
CHCTEM, COBPEMEHHBIX TIPUKIIATHBIX TPUKIIaTHBIX HCIIOJTb30BaHUEM
BKJIFOYAIOIIHX, TPHKIIAHBIX pOrpamMMm 1o pOrpaMMm 1o COBPEMEHHBIX
THAPOTIPUBOJILI U porpamMm Mo pacuety pacuety MPHUKIIATHBIX
ITHEBMOTIPUBOIBL; pacuery MEXaTPOHHBIX MEXaTPOHHBIX MpOrpaMm 1o
MEXaTPOHHBIX CHCTEM, CHCTEM, pacuety
CHUCTEM, BKJIFOUAKOIIHUX, BKJIFOUAKOIIHUX, MEXATPOHHBIX
BKJIIOYAIOIIUX, TUIPOIPUBOJIBI U TUIPOIIPUBOJIBI U CUCTEM,
TUAPOIIPUBOJABI 1 ITHEBMOIIPUBO/IbI. ITHEBMOIIPUBO/IbI. BKJIFOYAKOIIHUX,
ITHEBMOIIPUBOIBI. Homnyckarores Homnyckarores TUAPONPUBOLBI U
3HAYUTCIIbHBIC HE3HAYUTCIIbHBIC ITHEBMOIIPUBOBI.
OIIMOKH, OIIMOKH, CBo0OoHO
MPOSIBIISIETCSI HETOYHOCTH, ornepupyer
HEJIOCTATOYHOCTh 3aTpyIHEHUsS IPU MPUOOPETEHHBIMU
3HAHMH, 110 PAAY AHATUTHYECKUX 3HAHHUSMH.
oKasaTeJe, orepanusx.
oOygaromuics
UCTIBITHIBAET
3HAYUTCIIbHBIC
3aTPyAHEHUSI IPU
OIIEPUPOBAHUHA
SHAHWSIMH TIPU UX
MepeHoce Ha HOBBIC
CHTYAIIHH.
yMeTb: OO0yuarommuiics He OO0yuarommiics OO0yuaronuiics OO0yuaronuiicst
YMEET WJIH B JIEMOHCTPHPYET JICMOHCTPHPYET JICMOHCTPHPYET
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- IPOU3BOJUTH HEJ0CTaTOYHOH HETIOTHOE YacTUYHOE IOJTHOE
pacyeTHl 1 CTCIICHH YMEeT: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COCTaBIIATh - IPOU3BOAUTH CIEIYIOLTHX CIENYIOLTHX CIIEIYIOLTHX
MIPUHINIHATbEHBIE pacdeTsl 1 YMEHHH: YMEHHH: YMEHHIA:
CXEMBI THIIPOCUCTEM | COCTaBIISITH - IPOM3BO/IUTH - IPOU3BO/IUTH - IPOHU3BO/INTD
B COOTBETCTBHH C NPUHIUHATBHBIE pacyeTsl 1 pacyeTsl 1 pacyeTs 1
TEXHUYECKUM CXEMBI THIIPOCUCTEM | COCTaBIISATh COCTaBJIATh COCTaBJIATh
3aJ]aHuEeM U B COOTBETCTBHU C MIPUHIMIHATbEHBIE MIPUHIAIHATbEHBIE NPUHLIUITHAIBHBIE
TpeOOBaHUSIMH TEXHUYECKUM CXEMBI THPOCUCTEM | CXEMBI THAPOCHCTEM | CXEMBI
CTaHOapTOB. 3a1aHueM U B COOTBETCTBHH C B COOTBETCTBHH C THAPOCHUCTEM B
TpeOOBaHUAMU TEeXHUYSCKUM TEXHUYECKUM COOTBETCTBHH C
CTaHIapTOB. 3aJaHHUEeM U 3aJaHHueM U TEeXHUYECKUM
TpeOOBaHUAMEI TpeOOBaHUSAMH 3amaHueM 1
CTaHIapTOB. CTaHJapTOB. TpeOOBaHUAMU
Jomnyckatorcst YMeHUsI 0OCBOCHBI, CTaH/IapTOB.
3HAUUTENbHBIE HO JIOITYCKaIOTCS CBo06o1HO
OLINOKH, HE3HAUYUTEIIbHBIE onepupyer
MIPOSIBIISIETCS OLINOKH, NPUOOPETEHHBIMHU
HCIOCTAaTOYHOCTH HCTOYHOCTH, YMCHUAMU,
YMEHHUH, 10 pAAY 3aTPyAHEHUs IIpU MIPUMEHSET UX B
MoKa3aTelel, AQHATUTUYECKUX CHUTYaLHUsIX
oOyuarommiics onepanusx, MOBBIILICHHOM
UCIIBITHIBACT MepeHOCe YMEHHI Ha | CII0’KHOCTH.
3HAYHUTEIIbHBIC HOBBIE,
3aTpyAHECHUS IPH HECTaHIapTHBIC
ONIEPHPOBAHHU CHTYaLUH.
YMEHHUAMH TIPU UX
NIepeHoce Ha HOBbIE
CHUTYaLlNH.
BJaJeTh: OOyuatonmuiics  He | OOydaromumiics B Obyuatommiics OO6yuatommiics B

- HaBBIKAMH I10 BJIagceT HJiIn B HC}IOCT&TO‘IHOﬁ YAaCTUYHO BJIAJCCT. IIOJITHOM OGBCMC
pa3paboTKe MPOCTHIX | HEIOCTATOYHOMN CTEIIEHU BJIAJICET: - HaBBIKaMH 110 BJIAJICET:
Y3JI0B U 6J'IOI(OB CTCIICHU BJIaJ€CCT - HAaBBIKaMH I10 pa3pa60TI<e MMPOCTBIX - HAaBBIKaAMH I10
MEXaTPOHHBIX - HaBBIKaMH 110 pa3paboTKe IPOCTHIX | Y3JI0B U OJIOKOB paspabotke
CHUCTEM, pa3pa60TKe IIPOCTBIX y3JI0B 1 6J'IOKOB MEXaTPOHHBIX MPOCTHIX Y3JIOB U
BKIIFOYAKOIIUX Y3J0B U 6J'IOKOB MEXaTPOHHBIX CHCTEM, 6J'IOKOB
TUAPOIIPUBOABLI U MEXaTpPOHHBIX CHCTEM, BKJIOYAOIIUX MEXaTPOHHBIX
ITHEBMOIIPUBO/IbI. CHUCTEM, BKJIHOYAKOIIUX TUAPOIIPUBOABLI U CHCTEM,
BKJIFOUAKOIIUX FI/II[pOHpI/IBOI[I)I u HHCBMOHpI/IBOHLI. BKJIFOUAKOIIIUX
FI/I}IpOHpI/IBOI[LI n HHCBMOHpI/IBOI[LI. HaBbIKI/I OCBOCHBI, I‘I/II[pOHpI/IBO,E[I)I n
IMTHEBMOIIPUBO/IBI. Obyuarommiics HO JOIIyCKarTCs ITHEBMOIIPUBO/IBI.
HCIBITHIBAET HE3HAUYNTEILHBIE CBo6oaHO
3HAYUTCJIbHBIC OH_II/I6KI/I, HpI/IMeHHeT
3aTpyAHEHUS IIPU HETOYHOCTH, MOJTy4YEHHBIE
MNPUMCEHCHUU 3aTpyAHCHUA TIPU HaBBIKU B
HaBBIKOB B HOBBLIX AHAIIUTUYCCKUX CUTyalusax
CUTyalusXx. ornepanusix, HOBLIIHCHHOﬁ
TIEPEHOCC yMeHI/Iﬁ Ha CJIOKHOCTH.
HOBBIE,
HECTaHAAPTHbBIC
CUTYalluU.
HIkasa oueHMBAHUS IPOMEKYTOUYHON ATTECTAIMM: 3a4eT
IMkana
Onucanue
OIleHUBaHUA
BrinonHeHs! Bce BUABI yueOHOH pabOThI, PEeyCMOTPEHHBIE YUECOHBIM TITAHOM.
3a4yTeHo CTyeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUW, HABBIKOB
MPUBEJACHHBIM B Ta0JMIAX [OKA3aTelsiM, OMNEpUPYeT MpUOOPETCHHBIMU
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SHAHUAMHU, YMCHHUAMH, HABBIKAMH, NPUMCHACT UX B CHTyallHUAX MMOBBIIIICHHOM
CJIOXKHOCTH, H€ HCIIBITHIBACT Sany,I[HeHI/Iﬁ IIpyU aHAJIUTUYCCKHX OIICpaluiax,
IIEPCHOCE 3HAHUH U YMGHI/Ifl Ha HOBLIC, HCCTAHAAPTHBLIC CUTYyaAllNU.

He 3aureno

He Bbimonnen oauH wiu Oojiee BUIOB yueOHOW pabOThI, MPEayCMOTPEHHBIX
yaeOHbIM TuUTaHOM. CTyIEHT JEMOHCTPUPYET TIOJHOE OTCYTCTBUE WIIU
HEJO0CTaTOYHOE COOTBETCTBHE 3HAHUI, YMEHUH, HABHIKOB IPHUBEICHHBIM B
TaOIMIIAX IMOKA3aTeNsM, JIOMYCKATCS 3HAYUTENIbHBIE ONIMOKH, MPOSBISETCS
OTCYTCTBHE 3HaHUHN, YMEHHI, HABBIKOB 10 PsAy OKa3aTeNel, CTyIeHT HE MOXKET
ONEepUPOBATH 3HAHUSIMU U YMEHHUSIMU IIPU UX MEPEHOCE HA HOBBIC CUTYAIIUH.

IIIxana oneHUBAHUSA TEKYIIEro KOHTPOJIsA

HaunmenoBanue
KOHTPOIIA [Ikana olieHUBaHUA Onucanue
pe3ynbTaToB
o0yJeHus
Brimonnenune n | 3auteno: Habpano 2 u 6oiee B xagecTBe hopM TEKyIIero KOHTPOIS
3aIuTa 0amioB 3HAHUN CTYJIEHTOB UCIIOJIb3YIOTCS
nabopatopuoii | He 3auteno: Habpano 1 u meHee oTueThl 110 JaboparopHbM padoram. K

paboTHI IO TEME
pazznena

OaJUI0B

Kputepuu onienuBanus

OO0muit 6am1 npu oLeHKe
CKJIaJIbIBAETCSI U3 CIIETYIOIUX
ITOKa3aTene:

- IPUBEICHBI METOJIUKU OLIEHKH
TEXHOJIOTUIECKUX MapaMeTpoB — 1
Oamt

- BBIBOJIBI JIOTUYHBI H 000CHOBAHBI
— 1 6ann

- opopmieHue paboTh
COOTBETCTBYET TpeboBaHMsIM — 1
Oann

- pacueTHas U rpaduyeckas 4acTu
BBITIOJIHEHBI BEpHO — 1 Oasut

BBITMIOJTHEHHUIO SKCTIIEPUMEHTAIBHOM
yacTu Ja00paTopHOil paboThI
JIOTYCKalOTCS CTYICHTHI,
HOJIrOTOBUBIIHNE MTPOTOKOJIBI
BBINOJIHEHUS Ta0OpaTOPHOI paboTHI.
[TpoTokoibr opopmisitoTes B
COOTBETCTBUH C TPEOOBAHUAMHU
METOAMYECKUX yKa3aHUH Kadeaphl.
Otuer o nabopatopHoii pabote
COJICPIKHUT TIPOTOKOJI TIPOBEICHHSI
n1abopaTopHOil paboThI, pacyeTsl,
rpadM4ecKyro 4acTb, BEIBOIBI.
3amura oT4era 1o J1abopaTopHou
paboTe OCyIIeCTBISIETCS
UHAUBUAYanbHO. CTyIeHTOM
MPEIOCTaBIACTCS O(OPMIICHHBINA OTYET.
OnennBaeTcst KauecTBO 0(hOpMIICHUS,
MIPaBHILHOCTH PACYETOB M BHIBOJIOB.
CrynieHTbl, HE BBIITOJHUBILNE
nabopaTopHyI0 paboTy, K 3alIUTe HE
JIONyCKaIOTCA

TectupoBanue

3a mpaBWIbHBIN OTBET HA OJUH U3
JIBA/ILIATH BOIIPOCOB HAYUCIISAETCS
0,5 6amna.

B kauectBe opMBbI TEKyIIETO
KOHTPOJIS 3HAaHUI CTYy/IEHTOB
WCIIOJIb3YETCSl TECTUPOBAHHUE.
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7.3 OueHovHbIE cpecTBA

7.3.1 Texkymuii KOHTPOJIb
Tunosbie BONpPOCHI AJ15l TECTUPOBAHMUS

1. Ecnu pacnipeneneHHas o I0CKOCTH cuiia F Bo3ielcTByeT BEpTUKAIbHO HA IIOCKOCTh
IUIOHIA/IbI0 A, TO OTHOUIEHHE CHJIBI K TUIOMIA/IN JaeT

a) J1aBJICHUE

0) MOIITHOCTH

B) pacxoj >KUJIKOCTH

2. [Inomaap npoxoaHOro ceyeHus: A TpyOonpoBo/ia, YMHOKEHHAsI HA CKOPOCTh TEUCHHUS
KUJKOCTHU JaeT

a) paboty

0) MOIITHOCTH

B) pacxoJ JKUJIKOCTH

3. Uro siBiisieTcss 00beMHOM THAPABIMYECKON MAIIMHOM, TPeoOpas3yromei THapaBInIeCKyIO
SHEPTUI0 B MEXAaHUUYECKYI0, KOTOPasi COBEPILIAET POTALIMOHHBIC (BpalllaTelIbHbIC) TBUKCHHS?

a) pacrpeaeuTenb

0) Hacoc

B) TUJIPOMOTOP

4. Arperart it npeoOpa3oBaHusl TUAPABINUYECKON YHEPTHH B MEXaHUYECKYI0, 3aauei
KOTOPOTO SIBJIIETCS CO3/1AHUE ONPEEIEHHOT0 YCUIINS IIPH MOCTYIATENbHbIX (JIMHEWHBIX)
JIBUKEHUSIX

a) TUAPOLIMIIUHAD

0) THIPOMOTOP

B) 0OpaTHBIN KJanaH

5. Ero 3agaueil siBisieTcsl HAaKOIUIEHHE ONPEIEIeHHOro 00beMa paboyei KUIKOCTH,
HaXOASAIEHCS MOJT TABIICHUEM.

a) TMJPO3aMOK

0) THIPOAKKYMYJISITOP

B) KJIamaH MpeI0XpaHUTENbHBIH

6. Kakoe ycTpoiiCTBO MOKET MIPUHYAUTEIEHO OTKPHIBATHCS B 3alIMPAEMOM HaIpaBiICHUU?
[Tpumensercs niis:

- 3aNMpaHus HaXOASIIUXCS MO JaBJICHUEM Y4aCTKOB IMIPOCUCTEMBI;

- IPEIOTBPALLCHHS MAACHUsI HArPY3KU IpU 00pbIBE TPyOOIPOBO/Ia;

- IPEIOTBPAILIEHUS CIIOJI3aHUS THIPABIMYECKU 3aMePThIX TUAPOABUTATENEH.

a) THJIPO3aMOK

0) kjanaH oOpaTHBIH

B) KJIamaH peayKIIMOHHBIN

7. Yto siBnsercs 00beMHON MMApaBINUECKON MaIlIMHOM, TpeoOpa3yrolieil MEXaHUYECKYIO
DHEPTHUIO (KPYTSAIIUI MOMEHT, YaCTOTY BPALICHHUs1) B THAPABINYECKYIO SHEPTUI0 (0O bEeMHBIH
pacxoJ, naByieHue)?

a) KJanaH

0) Hacoc

B) THIPOMOTOP

8. Cay>XuT 7151 yIIpaBJIeHUs 3aIlyCKOM, OCTAHOBOM M M3MEHEHHEM HaIlpaBJICHUs TOTOKA
paboueil )KUAKOCTH MO/ AaBICHHEM

a) TUAPOpaCIPeIeTUTETh

0) TUAPOAKKYMYJIATOP

B) KJIamaH Mpe10XpaHUTeNbHbIH
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9. IlpumensieTcst B TMAPOCUCTEMAX IS OTPAHUYCHHUS pPab0Yero JaBICHHS 0
OTIpe/IeNIeHHOM, 3apaHee 3a1aHHOM BEJIUYUHBI
a) TUIPOLIMIIUHIP
0) TUAPOAKKYMYJIATOP
B) MPEIOXPAHUTEILHBIN KIaraH
10. Vcnionb3yeTtcst 11t peryIupoBaHus IOCTOSTHHOTO Pa3BUBAEMOT0 YCHIINS B CUCTEME
nyTEM MOAJIEpKAHUA JaBJICHHS B BBIXOJHOM KaHAJIe MEHBIIIEM, YeM JaBJICHHE BO BXOJIHOM KaHale,
Y C IOCTOSIHHOW BEJTMYMHOU
a) oOpaTHBIN KJIamaH
0) mpeloXpaHUTENbHBIN KJIallaH HePsSMOTo 1eUCTBUS
B) PEAYKIIMOHHBIN KJIallaH
11. Ilpumensiercs asst moiepKaHus MOCTOSIHCTBA YCTAHOBJICHHOT'O Pacxo/ia He3aBUCHMO OT
U3MEHEHHUS JaBIICHUS
a) oOpaTHBIN KJIaIaH
0) perynsaTop pacxoja
B) Apocceib
12. YcTpoiicTBO, KOTOPOE yIalsieT TBEPAbIC YaCTHUIIBI U3 Pad0Uei KUIKOCTH
a) GuIbTP
0) Oax
B) Hacoc
13. Pabouee naBneHue, NEHCTBYIONIEE B TUAPOCUCTEME, U3MEPSETCS 110 OTHOLICHHUIO K
aTMoc(hepHOMY JaBIEHUIO C TOMOIIbIO
a) pacxojiomepa
0) TepMoMeTpa
B) MaHOMeETpa
14. Ucnonb3yeTrcs A1 U3SMEHEHUs] CKOPOCTH JBMKEHUS THAPOBUraTeneil myreMm
M3MEHEHHUS OTKPBITHS (YBEJIMUYEHHUS WM YMEHbILIEHHUS) MPOXOAHOro ceueHus. Pacxoxa paboueit
KHUJIKOCTH Yepe3 HETo 3aBUCUT OT Pa3HOCTH JaBJICHUH, T.e. pu OoJbIIel pa3HOCTH AaBICHUN
IPOXOIUT OOJIBLINI pacxos.
a) KJarnaH oOpaTHbIN
0) perynsTop pacxojaa
B) ipoccenb
15. Vicnionp3yroTcst B THAPOCUCTEMAX /IS 3allipaHusl MOTOKa paboyeil )KuaKoCTH,
JIBIDKYILETOCsl B OTHOM HAaIlpaBJeHUHU, U CBOOOIHOTO MPOMYCKaHUs B 0OpaTHOM HaIlpaBJIeHUU
a) TUIPO3aMOK
0) oOpaTHBIH Ki1anaH
B) PEAYKIIMOHHBIN KJIarmaH

7.3.2 IIpoMesKyTOYHAA aTTeCTAIMS

Bonpocsl k 3auery
ITK-5. Cnoco0eH BBIIOJHATHL pacyeT H NPOEKTHPOBaHMeE JeTaJIeH, y3JI0B U
YCTPOICTB MeXaTPOHHBIX CUCTEM B COOTBETCTBUM C TEXHHUYECKHMM 3aJlaHUEM, B TOM YHcJIe €
HCII0JIb30BAHMEM CPE/ICTB aBTOMATH3alMU NIPOCKTHPOBAHMUS.

1. ITonsiTne o6bemMHOTO rUApoIpuBoaa. OCHOBHBIE CXeMbl 00bEMHOI0 THAPOIPUBO/IA.

2. OcHOBHBIE CBOMCTBA 00bEMHOT0 ruAponpruBoa. O6IacTH ero NpuMeHEeHUs.

3.0cHoBHBIE TPEOOBAHMSI, TPEABIBISAEMbIC K pAOOUUM KUIKOCTSIM THIPOIPUBOJIOB.

4 Knaccuukaius ruapoanmaparosB.

5. KoHCTpyKuusi,  HpUHLOMI  JCWCTBUS,  yCJIOBHOE  Tpaduueckoe  H300pakeHHe
IPEJOXPAaHUTEIBHOTO KJIallaHa MIPSIMOTO IEHCTBHUS.
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6.Knaccugukanus npegoXpaHUTENIbHBIX KJIAaHOB IMPSIMOTO JCHCTBHS B 3aBHCHUMOCTH OT
COYETaHUsI KPOMOK PEryJIMPYIOLIETrO JIEMEHTA.

7.XapakTepUCTUKA MPEIOXPAHUTEIBHOIO KJlallaHa MpsMoro AerctBus. Hemocratku 3Toro
KJIallaHa.

8.IlpenoxpaHuTenpHBIN KiIanaH HenpsiMoro aectBus. KoHCTpykuus, NpUHIUN JEHCTBUS,
yclioBHOE rpaduueckoe n300pakeHne, XapakTeprUCTUKA.

9.0cHOBHBIE COOTHOILIEHUSA [ pacuera KianaHa npsmoro aedctBus. 10.Cuiibl
JEICTBYIOIIME HA 3allOPHBIH neMeHT kinanana. Kosdduuuent narpysku kianana. Pacyer npyxuHbl
KJIalaHa.

11.ITopsanok pacuera npeaoXpaHUTEIIBHOTO KJIaraHa IpsiMoro JIeMCTBUS.

12. XapakTepucTriKa HaCOCHOM YCTAHOBKH C NIEPEIUBHBIM KJIAIIAHOM.

13.Maremarnueckast MOJIEIb IPENOXPAHUTENIBHOIO KIIAIIAHA HEMPSMOIO 1E€HCTBHUS.

14.KoHCTpyKIMsl, TPUHIUN  JEHCTBUS,  YCIOBHOE  Tpaduueckoe  H300pakeHHe,
XapaKkTEPUCTUKA PEAYKIUOHHOIO KJanaHa IpsiMoro 1eUCTBHUS.

15.KoHCTpyKIMS, TPHUHOMI  JCHCTBHS, YCIOBHOE  Tpaduieckoe  HM300paKeHUeE,
XapaKkTEePUCTUKA PEAYKIIMOHHOTO KjanaHa HEIpsIMOTO I€UCTBHUS.

16.KoHCTpYyKITHS, TPUHIUI JEHCTBUS, YCIOBHOE TpaduyecKoe H300paKEeHUE KIIalaHOB
MIOCTOSIHHOW Pa3HOCTU U COOTHOIICHUS JTABICHUM.

17.Ilpumep uCIONB30BaHUS KJIallaHa MOCTOSHHOM Pa3HOCTH JIaBJICHUM i oOecredeHust
MOCIIeA0BATENBHOTO CpadaThIBaHUsI 2-X THAPOLUINHAPOB.

18.JIuneliHple  Heperyiaupyemble U peryiaupyemble  japoccenu.  KoHcTpykuuw,
XapaKTEPUCTUKH.

19.KBagpatuuHble Heperyiupyemble U  peryiaupyemble Jpoccenu. KoHcTpykiuw,
XapaKTEPUCTUKH.

20.IpoccenbHble AenuTeNn NO0ToKa. KOHCTpYKTHBHBIE pAa3HOBUIHOCTH, NMPUHIMI PadoTHl,
yclioBHOE rpaduueckoe n3o0paxkeHue.

21.Marematuueckasi MOJIeTb JPOCCETBHOTO JACIUTENS TOTOKA.

22 .I'mppopacnpenenutenu. Kinaccudukanus, ycinoBHoe rpapuueckoe n300pakeHue.

23.Pacipenenutenyu ¢ MWIMHAPUYECKUM 30J0THUKOM. Kraccudukarmsi, 0CoOOEHHOCTH
pacuera.

24.Cwiibl, IEUCTBYIONINE HA IIMJIMHIPUIECKUN 30JI0THHUK.

25.CnocoObl  ympaBieHHs 30JIOTHUKOBBIMU DAacIpeesUTeNIIMU. Y CIOBHOE Tpaduueckoe
n300paXkeHre BUJIOB YIIPaBICHHUS.

26.KpaHoBble U Ki1anaHHble pacupeaenuTenu. KoHcTpykuuu, npuHIUI paboThl.

27.Yupapnsiemble 0oO0OpaTHble KianaHbl(Tuapo3aMku). KoHcTpykius, paborta, YCIOBHOE
rpadudeckoe n300paxeHue.

28.KoHCTpyKTHBHBIE PAa3HOBUIHOCTH AKKYMYJISTOPOB.

29. OmpeneneHue MoJHOro 00beMa ra30kuIKOCTHOTO aKKyMYJISTOPA.

30. MaremaTruyeckasi MOJIENb Ta305KUIKOCTHOTO aKKYMYJIATOpA.

31. Koncrpykuuu mexannueckux ¢puibTpoB. [Ipocreiimii pacuet GpuiabTpos.

32.Mecra ycTaHOBKU (QUIBTPOB B THIPOCUCTEME.

33.YmIoTHEHHE HENOIBUKHBIX COEAMHEHUH.

34.YinoTHUTENBHBIE YCTPOHCTBA IPU BO3BPATHO MOCTYNATEIBHOM JIBUJKEHUU.

35.YnoTHeHNe MOBEPXHOCTEN BPAIATENBHOTO ABUKEHUSI.

36.Knaccudukanus TpyOONpoBOJOB B T'HIPONpUBOAaX. PekoMeHIyeMble CKOPOCTH
JBUKEHUS )KUJKOCTH B TPYOOIPOBOJIaX pa3INuHbIX IPYMII.

37.Bunsl TpyoHoro Montaxa. CriocoObl 3aJ1eJIKM METaJUIMYECKHX TPYO.

38.Pa3HOBUIHOCTH MOHTa)ka ruAponpuBOA0B. CTHIKOBOM MOHTaX.

39.MoayapHBI MOHTAK THIPOIPUBOIOB(HA IPUMEPE KOHKPETHON THIAPOCXEMBI).

40.PazHoBHIHOCTH THOKUX TPyOOmpoBo0B. [Ipumenenne ruGkux TpyoorpoBoaoB. Criocod
3aJ1eJIKM HAKOHEYHHKA IMOKOTO [IUIAaHTa.
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41.BapuaHThl 110CIIEJOBATEIbHON YCTAHOBKHU APOCCENS B THAPONPUBOJE. XapaKTEpUCTHKA
JPOCCETBHOTO PETYJIUPOBAHUS CKOPOCTH B 3TOM CIIydae.

42 .IlapamnenbHasi yCTaHOBKA JIPOCCEIIS B TUPONPUBOJIE. XapaKTEPUCTHKA.

43.Ctabwnmm3anus CKOPOCTH TPU APOCCENBHOM peryaupoBaHuu. [IpuHImMn aercTBus
JIPOCCETBHOTO PErysiTopa pacxoja.

44.00beMHOE pErylIMpOBaHHE CKOPOCTH BBIXOAHOIO 3BEeHa ruaponpuBoga. OCHOBHbBIE
MPUHIUIIBI PETYJIUPOBAHUSL.

45. TuppaBnauueckas cxemMa NPHUBOJA BpAILATEIBHOTO JBUXKEHHS C OOBEMHBIM
PEryJIUPOBAHUEM CKOPOCTH.

46.I'mapaBnuueckue  yCWIMTEIM  MOIIHOCTH € IWIMHAPUYECKUM  30JOTHHKOM.
KoHcTpyKTHBHBIEC Pa3HOBUIHOCTH.

47.banaHc aBi€HUN B THIPOYCUIIUTENE C IIUITMHIPUYECKUM 30JI0THUKOM.

48.XapaKTepUCTUKU THIPOYCUIUTENS C UACATbHBIM IMIMHAPUYECKUM 30JIOTHUKOM.

49.XapakTepUCTUKN THAPOYCWINUTENS € UUWIMHAPUYECKUM 30JIOTHUKOM U HadaJbHBIM
MIPOTOKOM KHUJIKOCTH.

50.Cuuibl, 1€UCTBYIOIIME HA 30JIOTHUK TUAPOYCHIIATEIIS.

51.MOIHOCTG U K.I1.J. TUAPOYCUIUTEIS C IUIUHIPUUIECKUM 30JI0THUKOM.

52.I'mapoycunutens co CTpydHHOUM TpyOkoi. KoHcTpykuusi, mnpuHIUN JeicTBUS,
TUAPABIMYECKUE XapaKTEPUCTUKH.

53.I'uppoycunurenb “comyio-3acioHKa’. Koucrpyxkuus, MPUHLIMAIT JIEHUCTBHS,
XapaKTEPUCTUKH.

54.XapakTepuCTHKHU THAPAaBINIECKOI0 MOCTHKA U3 JIBYX YCHIIUTENEH “‘COTLIO-3aciioHka” 6e3
ydera COOCTBEHHOTO CONPOTHUBIICHHSI COTLIA.

55.2-X KacKaJIHBIM YCHUJIHMTENb ‘‘COMIO-3aCIOHKA” - UWJIMHIPHUYECKUH 30JI0THUK C
HEHTPUPYIOIUMH NPy KUHAMU. KOHCTPYKITUS, TPUHIIAI IeHCTBHS.

56. JluHeapu3oBaHHas MaTeMaTU4YecKass MOJENb 2-X KacKaJHOIO YCHUJIUTENS ‘‘CoIuio-
3acNIOHKA” - HUIMHJPUYECKUN 30JI0THUK C LIEHTPUPYIOUIUMHU MPYKUHAMHU.

57 KOoHCTPpYKIUST STAEKTPOTHAPABIMUECKOTO YCHIIMTENS C KECTKOW OOpaTHON CBSI3bIO IO
MOJIOKEHUIO 30JI0THUKA. JIMHEeapu30BaHHbIC YPaBHEHUSI IBHXKCHHSI.

58. KOHCTPYKIUS IEKTPOTHIPABIUYECKOTO YCUIUTENSI C MPYKUHHON 00paTHON CBS3BIO MO
TTOJIOKEHHUIO 30JI0THUKA.

59.01€eKTpOrUIpaBINYECKUN yCUITUTENb C THAPOMEXaHMYEeCKOH OOpaTHOW CBSA3BIO TIO
TTOJIOKEHHUIO 30JI0THUKA.



