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3aBenyrouuii kadeapoit I'ycbkoB ALA.
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3aBenyromias OTAeIOM OUOIHOTEKN Crapoctuna O.H.
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1. IIEJIM 1 3AZJAYH OCBOEHUA AUCOUIIJIMHBI (MOAYJIA)

1.1. Ilesb ocBOeHUS AMCLUIINHBI (MOAYJISA)

Llenpo OCBOCHUS MUCLUILIMHBI «JJIEMEHTHI IPUOOPOB M CHCTEM» SIBISETCS M3y4YEHHUE Y3JIOB U
9JIEMEHTOB, KOHCTPYKIIMM JAaTYMKOB TNEPBUYHOM WHPOpManuu (GHU3MUECKUX BEIWYMH, a TaKXKe U
YCTPOMCTB BBIMOJIHAIONIMX COTJIACOBAHUE MAapaMEeTPOB CHTHAJA B JAaTYMKAX W MPUEMHHUKAX CHUTHAJIOB U
npubopax.

1.2. 3aja4M 0CBOeHUs JUCLUIIMHBI (MOAYJIA)

- aHauM3, pacyeT M IPOCKTUPOBAHHUE B COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM THUIIOBBIX
KOHCTPYKLIMH 3JIEMEHTOB H3MEPHUTENbHBIX IpeoOpa3oBareneld M y3J0B OOpabOTKM MNEPBUYHOM
UH(OPMAIMY B U3MEPUTEIBHBIX IPHOOPAX;

- MPOBEICHNE MU3MEPEHUH (PU3MUECKNX BEIWYMH ¢ 00OCHOBAHHBIM BHIOOPOM IpeoOpa3oBaTeneH,
AJIEMEHTOB JIATYUKOB U MPHOOPOB C HEOOXOMMBIMU TEXHUKO-KOHCTPYKTUBHBIMH ITapaMeTpaMH;

- y4JacTue B pa3pabOTKe W MPOEKTUPOBAHMM DSJIEMEHTOB JAaTUYMKOB, NMPUOOPOB W CHUCTEM Ha
Pa3IUUHBIX (PU3UYECKHUX MTPUHIHUIIAX.

2. MECTO AUCHUIIJIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATEJ/IbHOM
ITPOI'PAMMDBI

VYueOHast mucuMIUIMHA «DJIEMEHTHI NMPUOOPOB M CHUCTEM» BKJIIOYEHA B TEpPEUCHb IUCIHILTHH
BapHaTUBHOW dYacTu (4actv, (HOPMHUPYEMOH  y4acTHHKAMH  OOpa30BaTEIbHBIX  OTHOILICHHIA),
onpexaenstonux HanpapieHHocTs OIl. Jlucnuruimaa peanu3yercs B COOTBETCTBHH C TPeOOBaHUSMHU
dI'OC, OIT BO u VII.

Juctumuinaa Oa3upyeTcs Ha CICIYIONMX TUCHUIUIMHAX: «DH3UYecKre OCHOBBI IOTYUYCHHS
unpopmanuny, «l[lpuknagnas MexaHukay, «IJIEKTPOTEXHUKA», «DIEKTPOHHUKA U MHUKPOMPOIIECCOPHAS
TEeXHHUKa», «KOMITBIOTEpHBIC TEXHOJIOTHH B PUOOPOCTPOSCHUI.

PesynbpTarel OoOyueHHUs, MOJyUYE€HHBIE MPU OCBOCHUU IJUCHMILTUHBI «DJIEMEHTHl TPHOOPOB U
CUCTEM», HEOOXOAUMBI IIPU MOATOTOBKE BHITYCKHON KBaTU(UKALMOHHON pabOTHI.

Pabouas mporpamMma AMCHMIUTUHBI «IJIEMEHTH MPUOOPOB M CHCTEM» [JIsl MHBAIHMIOB U JIUI[ C
OTrpaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsI pa3padaThIBa€TCAd MHAUBUAYAIBHO C YIETOM OCOOEHHOCTEH
MCUXO(U3UUECKOTO PAa3BUTHUS, WHIUBUIYaTbHBIX BO3MOXKHOCTEH U COCTOSHHUS 370POBBS TaKHX
o0yJaronmxcsi.

3. KOMIIETEHIIMHX OBYYAIOLUIETOCA, #OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIVIMHBI (MOAYJIA)

[Iporecc u3ydeHust TUCIMIUIMHBI «DJIEMEHTHI MPUOOPOB M CUCTEM) HAMpaBJICH Ha (OPMUPOBAHNE
aneMeHTOB npodeccruonanbubix Komnerenuuid [TIKC-2, ITIKC-4 B cootBercTBuu ¢ ®I'OC BO u OIT BO
o HanpasieHuto moaroToBku 12.03.01 «IIpubGopocTpoeHue».

Tabmuna 3.1-®opMupoBaHre KOMOETEHIIMA TUCIMILUIMHAME 1711 OYHOU (hOPMBI 00yUEHHS

Kox xommereHIy / HaNMEHOBaHHE CemecTps! (HOPMHUPOBAHUS TUCIUTIIIHEL

JTUCTIUIUINAH, (opMUpPYIOINX Kommnerennnu 6epyrest u3 Y11 110 HanmpaBJIeHHIO MOATOTOBKY Oakanaspa / Marucrpa

KOMIIETCHIIHIO COBMECTHO 1] 2 | 3 | 4 | 5 | 6 | 7 | 8
MKC-2

DNEeKTPOTEXHUKA
KoMnploTepHbIe TEXHOJIOTHH B
pHOOPOCTPOCHHUH
ONeKTpOHUKA U
MUKPOIPOLIECCOPHAs TEXHUKA
DJIeMEHThI PUOOPOB H CHCTEM
W3meputenbHble npeodpa3oBaTenu
AHanorosble U HU(ppPOBHIC
HM3MEpUTENBHbIE YCTPOHCTBA




Ko koMneTeHI Y / HaMMEHOBAHHUE
JTUCTIUTUIAH, (OPMHUPYIOIINX
KOMIIETEHIIMIO COBMECTHO

CemecTps! (OPMHUPOBAHUS TUCIHTIIITHEL
Kommnerentmu 6epyrest n3 Y11 o HampaBJieHHIO MOATOTOBKY Oakaiaspa / MarucTpa

1 2 3 4 5 6 7 8

I'mpockonmyeckue mpuOOPs! 1
CHCTEMBI

CAIIP B mpubopocTpoeHHH

MUKpO3JIEKTPOMEXaHUUECKHE
CHCTEMEI

[IpenaumuioMHas mpakTUKa

T'ocynapcTBeHHas uTorosas
aTTecTalys

[MoxroToBka K Iporexype 3amluThl
u 3amura BKP

IIKC-4

DJIeMEHThI HIPHOOPOB M CHCTEM

V3mepuTenbHbIe peobpa3oBaTelu

AHasnoroble U IU(PPOBHIE U
uQpoBbIE U3MEPUTEIHHEIE
YCTpOiicTBa

OCHOBBI IPOEKTUPOBAHUS
npuOOPOB U CHCTEM

I/IBMepI/ITeHLHHe
I/IH(i)OpMaI_lI/IOHHLIe CHCTCMbI

I'upockonuyeckue mpudOps U
CHCTEMBI

MI/IKPOI-)J'IGKTpOMeXElHI/I‘IeCKI/Ie
CHUCTCMBbI

Hane)xHOCTD M Ka4ecTBO CPENCTB
HU3MEpPEHUHI

HagexHoCTh MpHOOPOB U CHCTEM

[IpenaumuioMHas mpakTUKa

T'ocynapcTBeHHas UToropas
aTTecTalus

IToaroToBka K mpoueaype 3alluThl
u 3amura BKP

Tabnuua 3.2-PopMupoBaHUE KOMIETEHIUH TUCIUIUIMHAME JUISI 3a04HOM (hOpMBI 00yUEHHUS

Kon xomnerennny / HaMMeHOBaHHE
JHCIUILINH, (POPMHUPYIOIINX
KOMIETEHIUIO COBMECTHO

CemecTpsl GOPMHUPOBAHUS TUCITHILTHHEL
Komnerenimu 6epytest u3 YII 1o HanpaBlieHUIO MOArOTOBKH OakaiaBpa / Maructpa

1 | 2 | 3 ] 4 ] 5 ] 6 | 7 ] 8 ] 9 | 10

IKC-2

3JIeKTpOTeXHI/IKa

KoMnploTepHBIE TEXHOJIOTUH B
MpUOOPOCTPOSHUHN

ONeKTpOHUKA U
MHUKPOIIPOIIECCOPHAs TEXHHUKA

DJjieMeHThI MPUOOPOB U CHCTEM

W3mepurenbHble Mpeodpa3oBaTeu

AHasorosble U UPPOBLIC
HM3MEpUTENbHbIE YCTPOWCTBA

T'mpockonmueckue mpudOPHI 1
CHCTEMBI

MukposnekTpoMexaHu4ecKue
CUCTEMBI

CATIP B mpubopocTpoeHun

ITpepumioMHas mpakTHKa

T'ocynapcTBeHHas UTOrosas
aTTecTalns

[ToaroToBKa K MpoIeIype 3amuThl
u 3amura BKP

IIKC-4

DJIeMEHThI HPHOOPOB M CHCTEM

WzmepurensHble MpeoOpa3oBaTeu




Kox xoMnereHnuyy / HaMMEHOBaHKUE
JTUCTIUTUIAH, (OPMHUPYIOIINX

CemecTpbl (HOPMHUPOBAHHS JUCITUTLTHHBI

Kowmmnerentmu 6epyrest u3 Y11 o HanpapIeHHO TOATOTOBKY OakaaaBpa / MarucTpa

KOMIIETEHIIMIO COBMECTHO 1

2 3 4

5 6 7

AHajorosble U MU(PPOBBIC
HU3MEPUTENbHBIE YCTPOWCTBA

OCHOBBI IPOCKTHPOBAHHUE
TpUOOPOB U CUCTEM

M3mepurenbHble
nH(pOPMANMOHHbIE CHCTEMBI

T'mpockonmyeckue mpuOOps! 1
CHCTEMBI

8 9 10

MI/IKpOI-)J'IeTpOMeXS.HI/I‘IeCKI/Ie
CHUCTCMBI

HagexHOCTb 1 Ka4eCTBO CPEJICTB
U3MepeHuil

HanexHocts HpI/I60p0B U CUCTCM

Hpe)l)lI/IHJ'IOMHaH IMpaKTUKa

T'ocynapcTBeHHast UTOroBas
aTTecTalus

IToaroToBka Kk mporenype 3aiuThl
u 3ammura BKP

[lepeuenb MIaHUPYEMBIX PE3YIbTATOB OOYYCHHS [0 IJUCIHHUIUIUHE «DJIEMEHTHI TPUOOPOB U
CHCTEM», COOTHECEHHBIX C MIIaHUpYyeMbIMU pe3ynbTratamu ocBoeHus Oll, npeacrasnen B Tadm. 3.3.

Tabmuna 3.2 — [lepeveHpb MIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUS TI0 JUCIMILINHE, COOTHECCHHBIX C
TUTAHUPYEMBIMU pe3ynbratamMu ocBoenus Ol

Kon Ko u HaumMeHOBaHHE
1 HAaHMEHOBaHHE HMHIUKATOPA TOCTHIKCHHS [Inanupyemble pe3yabTaThl O0YISHUs IO AUCHUILITHHE
KOMITETEHIIUH KOMIIETEHIINH
MKC-2 Cniocoben | MITIKC 2.3 3HATD: YMerh: Baaaern:
paccyMThIBaTh u | Gopmupyer Habop TpuHuHnB paborel | IIpoBoguts pa36op | HaBbikom ananmmsa ¢u3ud. u
TPOEKTHUPOBATH BO3MOMKHBIX crocoGos Ppa3IHYHBIX BUIOB | (U3HYECKHX MPUHIMIIOB | MaTeMaTHd. MoJIeei,
TUMOBBIC CUCTCMbl M | pCalli3allun 945 U | qyBCTBHUTENBHBIX 3JIEMEHTOB, | paboTHI YYBCTBUTEJIBHBIX | KOHCTPYKLUH YyBCTB.
npuOopel,  AeTand U | OTAENbHBIX OIOKOB | yx MaTeMaTHUECKOE OMHCAHHE 3JIEMEHTOB, BBISIBJSITH | JJICMEHTOB W HUX  OJIOKOB.
y3JIbl TpH | M3MCPUTEIEHBIX CHCTEM u KOMIIOHOBKY, 3HaTh | HEIOCTATKM KOHCTPYKUMH W | HaBbIkoM BbIpabOTKM ITyTEil
MHOTOBapHaHTHOM poOIeMaTHKY MpH | KOMITOHOBKHU OTAENBHBIX | YJIYYIIEHHs XapaKTEpPUCTUK U
MoAXoAE K crocobam MIPOEKTUPOBAHUH OJIOKOB | UYYBCTB. 3JIEMEHTOB U OJIOKOB. KOHCTPYKLIUH
peammzammn - YD m YYBCT. D3JIEMEHTOB M MYyTH YyBCTBUTEJIbHBIX 3JIEMEHTOB
OTACTBHBIX GnoxoB peLIeHus] Ha KOHCTPYKTHBHOM
npu6OpOB ¥ CHCTEM Ha U CXeMHOM YPOBHSIX.
MPHHIAIA
JIEKOMITO3HIHU
CTPYKTYPBI u
GrnoyHoro moaxona K [ UMKC 2.4 3HATD: YMeTh: Baaaersb:
KOHCTPYMPOBAHHIO PaccuuthiBaet W | HashaueHnwe, KOHCTPYKIMH, | AHAIM3MPOBATH KOHCTPYKIMH, | HaBbikom aHanm3a
HPOCKTHPYET THIOBBIE | (hyHKIIMOHUPOBAHUE, (YHKIMOHUPOBaHHE, KOHCTPYKI[UM  KOMIIOHOBKH.
JeTanu U ys3ibl npuGOpoB 1 IapaMeTpsl THIOBBIX JeTalel | mapaMeTpbl THIOBBIX JeTalel | neramed, y3IoB H  OJIOKOB
CHCTEM, OCHOBAHHBIC HA | y  y3;0B  Ha pasOMUHBIX | M Y3IO0B Ha  Pa3MYHBIX | TPUOOPOB, cucTeM. HaBbIKOM
PasIMIHBIX v(bmnqecm/rx NpHHIHUIAX, 3HaTh | MPUHIUIIAX. BBIIBIATE | BBIPAOOTKM MyTEH YITydIICHHUs
npuHOUnax ACUCTBU po6IeMaTHKY OLIMOKH KOHCTPYKIIUH, | XapaKTECPHUCTHK, KOHCTPYKIIUH,
MPOSKTUPOBAHMS JIeTAled H | KOMIIOHOBKH U CONPSDKEHUSI | KOMIIOHOBKH JeTajieil U y3I0B
JJIEMEHTOB M IIyTH PEHICHUSI | OTACIBHBIX Y3JOB PasiHYHBIX | Ha PA3IHYHBIX TPHHIIAIAX
Ha KOHCTPYKTHBHOM U | GU3MYIECKUX IPUHIHUIIAX.
CXEMHOM YPOBHSIX.
MKC-4 Crocoben | MITKC 4.2 3HaTh: Ymerh: Baagers:
paspabarbIBatb Paspabarsiaer TUmoBbIE  KOHCTPYKIMM W | AHaIM3UpOBaTh Hagbikom aHann3a
byHKIMOHANBHBIE, Crerudukanun  GIOKOB U | croco6bl KOMIOHOBKH Y3II0B M | KOHCTPYKTHBHYIO KOMIOHOBKY | KOHCTPYKI[HH, KOMIIOHOBKH U
CTPYKTYpHBIC u | cucTeM Ha OCHOBE | 5emenTOB npuGopoB. | ysma, mpubopa. BhsBIATE B | cocTaBimeHus — crenuuKanmi
TMPUHIMITHATBHBIC TPHHIIMIOB NICTAIU3AIMH U | TpeGoBaHMs K COCTABJIEHHIO | KOHCTPYKIMH OCHOBHBIE W | Kak Ha OT/ENbHBIE JETANH, TaK
cXembl 1pubOpoB U | 0GOGLICHUS MO3JIEMEHTHBIX BCIIOMOTATENIbHBIE 3JIEMEHTHI, | U Ha IeJbHBIE AJIEMEHTHl U
CHUCTCM cnenuduKamii KOHCTPYKIHH. KOMIIOHOBATh Ha HUX | Y376l KOHCTPYKLIUH IprOopa
KOHCTPYKTHBHBIE
crienu KAy




4. CTPYKTYPA U COAEPXXAHUE JUCLHUIIJIMHBI (MOAYJIA)

4.1 PacnpepesieHHe TPYAOEMKOCTH JAUCHUIUIMHBI MO BHAAM Ppa6éoT Mo
cemMecTpam

OO01mas TpyA0EMKOCTh AUCLHUILIMHBI COCTABIAET 7 3ay. el. win 252 yaca, paclpeieieHle YacoB
110 BUJiaM paboT IO ceMecTpaM IpeAcTaBiIeHo B Tadaule 4.1

Tabmuua 4.1 — PacnpenesneHue TpyJOEMKOCTH AUCIHUILIAHBI 110 BHJIaM paboT Mo cemMecTpaM s
CTYJCHTOB OYHOTO O0y4YeHUsI / 3209HOTO O0YUCHHS

TpyaoeMKOCTh B akaJeM.uacax

Bun y4ue6HO# paboTsl Bcero B T.4. mo cemecTpam
yac. 5 (o4HO) | 7 (3a049HO)
T p—— C HCIIOIB30BaHUEM DJICMEHTOB JJICKTPOHHOTO
00yueHHs
OO0mas TPyA0EeMKOCTh JUCIUIUIMHBI [0 YYCOHOMY IUIaHY 252/252 252/- -/252
1. KonrakTHas padora: 111/45 111/- -/45
1.1. AyanTopHas paGoTa, B TOM YHCJIe: 102/36 102/- -/36
3aHsATHs JIeKImoHHoro tuna (JI) 42/12 42/- -112
3aHATUS ceMuHapckoro Tumna (I13 — cemuHapsbl, MpakTHYecKue 36/16 36/- 16
3aHATHUS U Ap.)
nabopatopusie pabotsl (JIP) 24/8 24/- -/8
1.2. BHeayauTopHasi, B TOM YHCJIe 9/9 9/- -9
KypcoBasi padora (mpoekrt) (KP/KII), pacueTHo-rpadudeckas
3/3 3/- -3
pabota (PT'P), koHTposbHas padota (K.p.) (KOHCYJIbTAIHs, 3aI1Ta)
TEKYIIUH KOHTPOJIb, KoHCyabTanuu 1o auctmmuinie (KCP) 4/4 4/- -4
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTposie (KPA) 2/2 2/- -2
2. CamocTositestbHasi padora (CPC) 141/207 141/- -1207

pedepat/acce (MOATOTOBKA) -- -- -

pacuérHo-rpaduyeckas pabora (PI'P) (moxroroska) -- -- --

KOHTpOJIbHas paboTa

Kypcosast pabora/mpoekt (KP/KII) (moarotoBka) 36/36 36/- -136

CaMOCTOSTEIbHOE H3y4eHHE Pa3eloB, CAMOIOATOTOBKA (IpOpaboTka
Y [TIOBTOPEHUE JIEKIUOHHOTO MaTepualia u MaTepraia y4eOHUKOB U
yueOHBIX TOCOOUH, MOATOTOBKA K JJA0OPATOPHBIM M PAKTHYECKUM
3aHATHSAM, KOJUIOKBHYM H T.J.)

69/135 69/- -/135

IToaroToBKa K 3k3aMeHy (KOHTPOJIb) 36/36 36/- -/36

[oaroToBka k 3a4eTy / 3a4eTy ¢ OLEHKOU (KOHTPOJIB) -- --

4.2 CoaepxaHUue JUCLUILIMHBI, CTPYKTYpUPOBaHHOE MO pa3jesaM, TeMaM

Tabnuna 4.2 — ConepkaHue AUCHUIIIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, JJIsl CTYJEHTOB
OYHOM/3204HOM (hOpMBI O0yUECHHUSI

Mnannpyemsie Bunel akaiem. paGoThl
(KOHTpOIUpPyEMEIE) (axanem. uac)
pe3yabTaThI KonTakTthas pabora 5 2
. . T
OCBOCHI KOX VK HanMeHOBaHHE pa3ieioB TeM o 2 £8| BuxgCPC
OIIK; TIKC u < |Ez|E=| 52
VH/IUKATOPbI = |28 EE| ¢ s
JIOCTHKEHHUS 2 | g8l 25|88
KOMIIETeHIIU = =) o &
Scemectp / 7cemectp
Paszzen 1. ba3oBble GyHKIHMOHANBHBIC SJIEMEHTHI, KX MECTO B CTPYKTYpe mpubopa
Tema 1.1 IlpsmMas ¥ KOMIEHCALlMOHHAs CTPYKTYphI
IIKC 2 NOCTpOCHHsT NpHOOpPOB H  cucTeM, joctomHctBa u |1/0,25 2/4
(HUIIKC 2.3) HEJIOCTaTKHU
IIKC 4 Tema 1.2 OCOGEHHOCTH TIPUMEHEHHS W KOMIIOHOBKH HsyHeHne
(UIIKC 4.2) qyBCTBUTEJBHBIX 3JIEMEHTOB, M 3JIeMEHTOB KommneHcanuy, | 1/0,5 2/4 MaTepg_azn_i o1d
TpeOOBaHUS K HUM.
tema 1.3 Cnocobbsl u mpumepsl  (HOPMHUPOBAHUS 2/0.25 2/a
JNEKTPOKMHEMATHYECKUX CXEM KOHCTPYKLHHA mpubopoB '
113 no meme: 1.3 «@opmuposanue GyHKUUOHATbHBIX U 2/
1eKMPOKUHEMAMUYECKUX CXeM NPUOOPO8y




mecmuposanue ¢ C/[O no pazoeny 1

3/5

CaMOCT. TECT. B
CJ10

HToro no pasneay 1

4/1

2/-

9/17

TIKC 2
(MIIKC 2.3)

TIKC 4
(UTIKC 4.2)

Pazmen 2. OneMeHTHI cxeM peoOpa30BaHus TEHEPATOPHBIX W MAPAMETPHIECKUX

CUTHAJIOB B Mpudopax

TeMa 2.1 DneMeHTBI W CXEeMBl TpeoOpa3oBaHHS
TeHEePATOPHBIX CHUTHAJOB (OCOOCHHOCTH MpeoOpazoBaHMA,
COTJIacOBaHUE apaMeTpoB TeHEepPaTOPHOTo
MU3MEPHUTENFHOTO  3JIEMEHTAa M CXEMBl, IIPHMEHEHHUE
OIEPaIIMOHHOTO YCHIIUTEIIS, JIeTTUTes,
HEYpaBHOBEIIEHHOT'O MOCTa)

3/1

4/8

H3yUeHHe
marepuana 6.1.1,
6.1.2

II3 no meme: 2.1 «Pacuer
TCHEPATOPHBIX CUTHAJIOBY

rnapamMeTpoB CXEM

31

TemMa 2.2 DOneMeHTH U
napaMeTpUYECKUX CUTHAJIOB (ocobenHocTH
npeoOpa3oBaHus, COTJIaCOBAaHHUE apaMeTpoB
[apaMeTPUIECKOTO M3MEPUTEIHHOTO JJIEMEHTa U CXEMBI,
pUMEHEHNE OTIEPAIIIOHHOTO YCHIIATES,
(ha309yBCTBUTEIFHOTO BRITIPSIMHATEIIS)

CXCMBbI npeo 6pa30BaHI/I${

31

4/8

H3yYeHUE
matepuaina 6.1.1,
6.1.2

II3 no meme: 2.2 «Pacuer
MapaMeTPUUECKUX CUTHATIOBY

HapaMeTpoB  CXEM

311

mecmuposanue ¢ C/]0 no pazoeny 2

3/5

CaMOCT. TECT. B

CIo

HTtoro no pazieny 2

6/2

6/2

11/21

TIKC 2
(MTIKC 2.3)
(HTIKC 2.4)

Paznen 3. UyBcTBHUTENBHBIE 3JIEMEHTHI (HOPMHUPOBAHUS H3MEPUTENb

HOW MH(QOPMAIINH, TaTYHKU

Tema 3.1. EMKoOcTHBIE H3MepUTENbHBIE  3JIEMEHTHI
(BapHaHTBl MOCTPOCHUs], KOHCTPYKTUBHBIE OCOOEHHOCTH,
UCTOYHUKM  IOTPEUIHOCTEeH, 00JacTH  IpUMEHEHH,
BapHaHTHI CXeM BKIIIOYCHNS)

2/1

3/6

H3y4eHUE
matepuaina 6.1.1,
6.1.2,6.2.1

JIP no meme 3.1 «MccnenoBanue
M3MEpUTENBHBIX TPeoOpa3oBaTeseii»

€MKOCTHBIX

4/

14

Tema 32 PeocraTHO-TIOTEeHIIMOMETpUYECKHE
U3MEPUTEIBHEIE  3JEMEHTHl  (BapHAHTBHl  MTOCTPOCHUS,
KOHCTPYKTHUBHBIC 0COOCHHOCTH, WCTOYHHKH
HOTPEIIHOCTeH, 00JacTH NPHMEHEHUs, BapHaHTBl CXeM
BKITFOUCHUST )

31

3/6

H3yYeHUE
matepuaina 6.1.1,
6.1.2,6.2.1

JIP no meme 3.2 «lccrnenoBanue NOTEHUMOMETPUUECKHUX
W3MEPUTENBHBIX ITPeoOpa3oBaTenei

4/

14

Tema 3.3 VIHAYKTHBHBIE W3MEPUTEIbHBIE BJIEMEHTHI
(BapuaHTBI TOCTPOEHUS, KOHCTPYKTHBHBIE OCOOCHHOCTH,
UCTOYHUKH  IOTPEUTHOCTEeH, 00JacTH  IpHUMEHEHH,
BapHaHTHI CXeM BKJIFOYCHHUS)

31

3/6

H3y4eHHe
marepuana 6.1.1,
6.1.2,6.2.1

II3 no meme: 3.3 «Pacuer mapaMeTpoB HHIYKTHBHOTO
U3MEPUTEJIFHOTO IPeo0pa3oBaTess»

2

5/

JIP no meme 3.3 «MccnenoBanue
M3MEPUTENIBHBIX ITpeobpa3oBaTenei»

HUHAYKTHBHbBIX

Tema 3.4 B3auMOMHIyKTHBHbIE H3MEPUTEIbHbIC JIEMEHTHI
(BapmaHTBI TOCTPOEHUS, KOHCTPYKTHBHBIE OCOOCHHOCTH,
WUCTOYHMKM  NOTpeuIHocTed, o0nacTm  NpUMEHEHUs,
BapUaHThl CXEM BKJIIOYEHUSI)

4/1

3/6

H3y4deHue
Mmareprana 6.1.1,
6.1.2,6.2.1

JIP Ino meme 3.4 «VccnenoBanue B3aUMOMHAYKTUBHOTO
HU3MEPUTEIILHOTO TIpeoOpa3oBaTes»

JIP 2 no meme 3.4 «/ccnenoBanne CHHYCHO-KOCUHYCHOTO
TpaHchopMaTopar»

4/

14

113 no meme: 3.4
B3aMMOWHAYKTHUBHOTO
peoOpa3oBaTess

«Pacuer napamMeTpoB
HN3MEPUTEITFHOTO

2

5/

Tema 3.5 TeH30pe3UCTHBHBIE W3MEPUTENBHBIEC 3JIEMEHTHI
(BapuaHTBI TOCTPOEHUS, KOHCTPYKTHBHBIE OCOOECHHOCTH,
WCTOYHUKMA  TIOTPEUTHOCTeH, 00JacTd  TpHUMEHEHHUS,
BAapUAHTHI CXEM BKH}O‘I@HI/IH)

2/0,5

3/6

TeMa 3.6TepModIeKTpUIecKie U3MEPHUTEIbHBIE JIEMEHTHI
(BapwaHTBl TIOCTPOCHUS, KOHCTPYKTHBHBIE OCOOEHHOCTH,
WUCTOYHUKU  MOTPEUIHOCTEeH, 00JacTH  MPUMEHEHUS,
BapHaHTHl CXEM BKIIFOUYCHH)

2/0,5

3/6

H3yYeHUE
Mmareprana 6.1.1,
6.1.2,6.2.1

113 no meme: 3.6
TEPMOBJICKTPUICCKOTO

«Pacuer rnapamMeTpoB
N3MEPUTCIILHOT'O




peoOpa3oBaTess

teMa 3.7 [1pe302/IeKTpUIeCcKie N3MEPUTEILHBIC DIIEMEHTHI
(BapmaHTBI TOCTPOEHUS, KOHCTPYKTHBHBIE OCOOCHHOCTH,

. 2/0,5 3/6
UCTOYHMKM  MOTPEUIHOCTEH, 00nacTh  IpPUMEHEHUs,
BAPHMAHTHI CXEM BKJIKOYEHHU) H3YHCHHE
marepuana 6.1.1,
Tema 3.8 MHAOYKIMOHHBIE W3MEPUTENBHBIE 3IICMEHTHI 612 62.1
(BapmaHTBI TOCTPOCHUS, KOHCTPYKTHBHBIE OCOOCHHOCTH, 205 3/6
WUCTOYHHUKH  IOTPEUIHOCTEeH, 00JacTH  IpHUMEHEHHS, '
BapUaHThl CXEM BKJIIOYEHUsI)
113 no meme: 3.8 «Pacyer mapameTpoB WHAYKIIHOHHOTO 2/
M3MEPHUTENLHOTO ITPeoOpa3oBaTesIs»
mecmuposanue ¢ C/[0 no pazoeny 3 5/7 CaMOCCTI-[E)CCP B
Hrtoro mo pasueay 3 | 20/6 | 20/4 |14/12|29/55
Pazgen 4. DnexkTpoMexaHUYECKHE CUIIOBBIE SJIEMEHTHI
Tema 4.1 DJIEKTpOMarHWTHBIE CHJIOBBIE (MOMEHTHBIE)
SIEMEHTHl  (BAPHAHTHI  MOCTPOCHHS, KOHCTPYKTHBHBIC | 5 ¢ 206 MaT:;ZI:Je]:l/lgl.l,
OCOOEHHOCTH, HMCTOYHHKM  IIOTPEINHOCTEH,  obmacTn ’ 6.1.2 621
NPUMEHEHNS], BAPUAHTHI CXEM BKIIIOUCHUS])
IIKC 2 I3 no  meme: 4.1 «PacyeT  mapaMeTpoB
4/-
(UIIKC 2.3) SJIEKTPOMATHHTHOI'O CUJIOBOTO IIPE00Pa30BaTeNIs»
(UIIKC 2.4) TeMa 4.2 MarHuTO3NIeKTPUIECKNE CHIIOBBIE (MOMEHTHBIE)
JJIEMEHTHl  (BapMAHTBl  MOCTPOEHUS, KOHCTPYKTHBHBIC | , ) 2/6 MaT:;ﬁ:i:%él.l,
O0COOEHHOCTHM, MCTOYHMKH IOIpELIHOCTell, o0b6iacTu ’ 6.1.2 621
NPUMEHEHHs], BADUAHTBI CXEM BKIIIOYCHUS)
113 no meme: 4.2 «Pacuer napameTpoB an
MarHMTOIEKTPUUECKOTO CHIIOBOTO Mpeodpa3oBaTessin
JIPNe] no meme 4.2 «ccnenoBanue 4/a
MarHUTOUIEKTPUIECKUX MOMEHTHBIX ITpeoOpa3oBaTenei
mecmuposanue ¢ C/[O no pazoeny 4 3/5 CaMO%TI-[EfCT- B
Hroro mo pasneay 4 | 4/1 | 4/4 | 8/1 | 7/17
Pazmen 5. BcmoMoraTembHO-KOHCTPYKTHBHEIE 3JIEMEHTHI TPHOOPOB
TemMa 5.1 Onopsl W HampaisrOIUe (IIIHHIPUICCKHES
OTIOPBI CKOJBXEHUS; chepuieckue, KepHOBbIE KaMHEBbIE w3ydeHe
OMOpBI;  HampapisoMe ¢ TpeHuem  kadenwus; | 2/0,5 2/4 | wmarepuana 6.1.1,
[KC 2 KOHCTPYKIHS, JTOCTOMHCTBA, (DaKTOPBHI 3aKIMHHBAHUSI U 612,621
(HUIIKC 2.3) paspylieHus)
(UIIKC 2.4) I13 no meme: 5.1 «Pacuem napamempos KamHesoil 2/0.5
onopul»
TemMa 5.2 VYnopyrue monsecsl (PacTskku, TOpPCHOHBI, 3yuenne
[UIaCTHHYAThIEe; KOHCTPYKIMsS, mapamerpsl ynpyroctu u | 2/0,5 2/4 | wmatepuana 6.1.1,
paspyuieHus) 6.12,6.2.1
113 no meme: 5.2 «Pacuem mopcuonnozo noogeca 2/0,5
TeMa 5.3 Ympyro-o60J04KoBbIe 3JEMEHTHI (MeMOpaHo- 3yUcHIe
cuwib(GOHHBIE  KOPOOKH, MaHOMeTpuueckue TpyOkw; |2/0,5 2/4 | wmarepuana 6.1.1,
KOHCTPYKLIUSI, TApaMeTPhl YIPYTOCTH) 61.2,6.21
II3 no meme: 5.3 «Pacuem napamempos ynpyzoii 2/
Memopanvly
Tema 5.4 JlemndepHo-yCIOKOUTEBHBIE YCTPOHCTBA
(BO3IyIIHO-KaMepHbIE, KHKOCTHO-MOPIITHEBbIE
1/0,25 2/4 I —
YCIIOKOUTENH; TPYKUHHBIE, TBEPJOTENbHBIE aeMIpepsl; MaTepi:na 611
KOHCTPYKIIUSI, TAPaMETPhl CONPOTHBIICHHSI) 612 621
Tema 5.5 T'UpoMOTOpBI (aCHHXPOHHBIE, KOHCTPYKIIHS, 1/0.25 2/a
napaMeTphl KaTylek, MUTaHHue) '
mecmuposanue ¢ C/[O no pazoeny 5 3/5 CaMOETmT)eCP B
Hroro mo pasgeny 5 | 8/2 -- 6/1 [13/25
[IKC 2 KYPCOBOM ITPOEKT (o4nasi u 3204Hasi poPMbI)
(MIIKC 2.3) Cam pa60‘rz}1<r1_l[o
(UTIKC 2.4) 36/36| PELy
ITKC 4
(HMIIKC 423)
HUTOTO IO IMCHUIIJIMHE 42/12 | 24/8 |36/16[105/171

HCHOHBSyeMHe AKTUBHBIC 1 MHTCPAKTUBHBIC TEXHOJIOTHU ITPUBCJCHBI B Ta6nnue 4.3,




Tabnuua 4.3 - Ucnoab3yeMble akTUBHBIC M HHTEPAaKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUI

Bun 3agarui HanmeHnoBaHue MCNONb3yeMbIX AKTUBHBIX U
WHTEPAKTHBHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI
Jlexuyn YcTHBIE TEMAaTHYECKUE BOIIPOCHI ISl pa3BUTHUS

KPUTUYECKOTI'O MBIIIICHUSI

OO6cyxaeHne JIEKIMOHHOTO MaTepuaa, JTUCKYCCHUs
TecToBble TEXHOIOTHU

[TpakTnueckue Jluckyccus 1o pac4eTHOMY U TEOPETHUECKOMY
3aHATUS MmarepHuany

TecToBbIE TEXHOJIOIMHU

KomMmyHMKaTHBHAas paboTa B MajbIX Ipymnmax
JlaGoparopHble KommyHuKaTHBHAs paboTa B MalbIX IpyIax
paboThI
KypcoBoii nmpoekr | MnauBuayanbHas KOMMYHHKAaTHBHAsE paboTa
HHpopMannOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU

5. TEKYIIIM KOHTPOJIb YCIEBAEMOCTHU U IPOMEXYTOYHAS ATTECTALIUA
I10 U'TOT'AM OCBOEHHUA AUCLHUIIJIUHBI (MOAYJIA)

5.1. OnxcaHMe NMoKa3are/jen U KPpUTEpHUEB KOHTPOJIA YyCNI€BA€MOCTH, OIIHCAHHUE
IIKaJI OIleHUBAHHUA.

OneHouHble MPOLEAYpPhl B paMKaxX TEKYIIEro KOHTPOJIS TMPOBOJATCS MpernoaBareieM
IMCUMIUIMHBL. Ha mepBOM 3aHATHM IUCHMILIMHBI MPENoJaBaTelb 00sf3aH O3HAKOMHTH CTYIEHTOB C
MPOLEAYPOH, periaMeHTOM Habopa OLIEHOYHBIX OAJIOB U KPUTEPUSMU OICHUBAHUS HA ATAmax TEKyIIeH
(rabn. 5.1.1, 5.1.2) u npomexxyrouHoit (tabi. 5.3) aTrecranuu, periaMeHTOM OIICHUBAaHHUS KYpPCOBOTO
npoekTa (Tabi. 5.2) , periaMeHTOM COOTBETCTBHS HaOpaHHBIX Oa/UIOB OLIEHKE Ha dK3aMeHe (Tabi. 5.4,
5.5). Ha nekmnusix omeHWBaeTCsi aKTUBHOCTh y4acTHsI B JINCKYCCHOHHBIX OOCYXICHHSIX, OTBETHI HA TECTHI
npenojaBaTens Ipu paboTe B MHTEPAKTUBHOM pexume. [IpakTudeckue 3aHsITHS MPOBOASATCS B (popme
ayJAMTOPHOTO pEIIeHUs 3a7ad Ha pacyeT MapaMeTpoB DJIEMEHTOB IO KOHKPETHBIM TeMaM Kypca, W B
dbopMe CaMOCTOSITENILHOTO ayIWTOPHOTO peUIeHHs 3a7ady CTyJEeHTaMH C KOHCYIbTALUAMHU Y
npenojaBaTesss € MOCIeAyIoIed NpoBepKo pesynbTara paboThl mpenoaasareneM. JlaboparopHbie
paboThl MO OTHAENBHBIM pa3lielaM Kypca — MpOBOIATCA (HopMe ayAUTOPHBIX paboT Ha J1abopaTOPHBIX
MaKeTax ¢ MPUMEHEHUEM M3MEPHUTEIBHBIX TPUOOPOB MAIIBIMU T'PYIIIIAMH COBMECTHO C IIPETIOIaBATEIIEM C
MOCNEAYIOIEH 3allUTON OTUeTa MO pe3ylbTaTaM BBIOJHEHUs B Mamnoi rpymnne. [Ipu pemenuun 3amay,
MPH 3alIUTe OTYETOB MO JaOOpaTOpPHBIM paboTaM IperojaBaTesieM OLEHUBACTCS MOHWMAaHHE PadOTHI
yCTPOICTBA, MPABUIILHOCTH PEIICHUS], PACUETOB, 3aTPayeHHOE BPEMsI, KAUeCTBO M3JIOKEHHUS PACYETOB U
ACKU30B, O0BSICHEHNE PEIICHUS, OTBETHI Ha BOIIPOCHI.

CamocTtosaTenpHas paboTa CTyaeHTOB BceX (opM OOydeHHUs BKIIOYAE€T CAMOCTOSTEIHHYIO
MpOpadOTKy TEOPETHYECKOTO MaTephalia M0 TeMaM M pa3lielaM Kypca, IOATOTOBKY OTYETOB IIO
nabOpaTOpPHBIM  3aHSATHSIM, BBIMOJTHEHHE TECTUPOBAHUS, BBINOJHEHHWE  pa3lieioB  KYypCOBOTO
MIPOCKTHPOBAHHSI.

Tekymias arrectanus MpoBOAUTCS B (hOpMe YCTHOTO OMpoca Ha MPAKTUYECKUX 3aHATHSIX IO
TEOPETHYECKHM MaTepuaiaM, TPOBEPKH W 3allUTHl OTYETOB IO JIAOOPAaTOPHBIM padoOTaM, MPOBEPKH
KOHCIIEKTa M KadecTBa €ro CamMoCTOSTeNbHOW nopaboTku. [1o uroram m3ydeHus OTAETBHBIX Pa3/ielioB
Kypca TeKylash aTrTecTalusi OMOJNHUTEIBHO TmpoBoaAuTCS B ¢opme TectupoBanus B Cpene
JHucranmuonnoro O6yuenus (CAO) Moodle. Tecter B8 CJIO Moodle npencrariensl B Bujie BOIMPOCOB,
TpeOYIOIMX OTBETA B Pa3INYHBIX (hopMax (BHIOOp OTBETA, COPTHUPOBKA, COOTHECEHUE, YNCIICHHBIN OTBET,
nmorudeckuii orBer). Ha TecT mo kaxkaomy paszfeny naercs He Oornee 2-X TOMBITOK, BpeMs Hadaja
BBITIOJTHEHUS PErJIaMEHTUPYETCS MTperoiaBaTesieM (HO He T03JHee OKOHYAHHsI TIOCIIEAYIONIETO pa3aesa u
HE TIO3/[HEe, YeM 3a 2 HeAenud A0 JHS DK3aMeHa), JOTOJHUTENbHBIE IOMBITKH COTJIACYIOTCS C
npenogaBateneM. Takxke TeKylas aTTecTallys TaKkKe BKIIOYAeT MepUOIUYECKYIO TPOBEPKY BBIMOTHEHUS
pacueToB u 0(OPMIICHHS Pa3/IeIOB KYPCOBOTO MPOEKTA, OLEHKA Pe3yabTaTUBHOCTU PAabOTHI.

Onucanue nokaszareneil 1 KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHUE IIIKaJl OLICHUBAHUS Ha
JTare TeKylle aTTecTaluy npeacTaBieHsl B Ta0u. 5.1.1-5.1.2. CtyneHT nomyckaercss K IpOMEeXKyTOYHOM
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arrectaliy (3aluMTa KypCOBOTO NPOEKTa W OK3aMEH), €CIM B pe3yJbTaTe HU3Yy4YCHHs pPa3JIelioB
JUCHUIUTMHBL B paMKax TEKYIIEro KOHTPOJs Mo Kaxaoi teme BbimoiHeHbl 100% mpakTuueckux pador,
100% nabopatopHbIX paboT, MPOIIEHO TECTUPOBAHHE MO KAXKAOMY pas/Ieiy.

3a ycreurHo BBINOJHEHHbIE MpaKTUYeckue paboThl M BHIIOJHEHHBIE JTAOOpPATOpHbIE PaOOTHI
(ycmemrHo 3amumnieHHble oT4eTsl 1o JIP), ycrennoe TecTupoBaHue Mo KaXI0i TeMe, CTYACHT MOIydaeT
nmo 1 OGamny (mo kaxaomy MIyHKTY). OTUeThl XpaHATCA Yy MpEenoJaBareisi W HCIONb3YIOTCS MpH
JOMOTHUTEIBHON  JTUCKYCCHM CO CTYIEHTOM IIpU IPOMEXKYTOYHOW aTTeCTallld, pe3yJabTaThbl
TectupoBaHus coxpaunsitores B CJ1O.

3ammTa KypcoBOro MpoeKTa Ha 3Tare MPOMEXYTOYHON aTTeCTallii MPOBOIUTCS B ayAUTOPHOM
dbopmMme (3a0uHas u ouHas GopMa — OlLIEHKA 32 KypCOBOM IMPOEKT Mo naTubaipHoi cucteme). [Ipu 3amure
KypCOBOTO TIPOEKTa OIICHWBACTCSA KAayecTBO M IPABHIBHOCTH pACUETOB, IOCIEIOBATEILHOCT U
COJIEPKATEIIbHOCTh HM3JIOKEHUSI TEOPETUUYECKOro Marepualia, KOPPEKTHOCTh U  COAEepPKaTeIbHOCTb
BBIMIOJIHEHHBIX ~ YepTeXeld Trpaduueckoil dYacTH, M KOHCTPYKTHMBHOE COOTBETCTBHE pacueTam
MOSICHUTENILHOM  3allUCKHU, COOTBETCTBHE O(OpPMIICHUS TMPOEKTa HOPMATHUBHBIM TpeOOBAHUSIM,
CIOCOOHOCTh CTYJEHTa TMOSICHATh W KOMMEHTHPOBATh pAa3lM4HbIE IyHKTHl NPOEKTa, OTBEYaTh M
apryMEeHTHPOBAaTh OTBEThl HA BOMNPOCHI IMpemojaBaTens B Juckyccuu. OmnucaHue IMoKaszareiel u
KPUTEPHEB OICHUBAHUS KQYECTBA BHITIOJIHEHUS U 3AIIUTHI KYPCOBOTO IMPOEKTA MPEICTABICHBI B Ta0I. 5.2.
Onucanne nokazaTesieid U KPUTEPUEB KOHTPOJSI YCIIEBAEMOCTH, OMMCAHUE IIKaJ OLICHMBAHMS Ha HTare
IIPOMEKYTOUYHOM aTTECTALUU.

DK3aMeH M0 JUCIHUILIMHE MPOBOAUTCS B ayAUTOpHON (popme. buier k sk3aMeHy BKIIOYAeT 2
TeopeTudecKkux Borpoca U 1 3amauy. Bpems Ha moaroroBky orBera He Ooisiee 30 munHyT. Onucanue
MoKazareie W KPUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, ONMUCAHHE LKAl OICHUBAHHS SK3aMeHa Ha JTare
MPOMEXYTOUHOW aTTecTanuu (ouHas ¢Gopma W 3aouyHass Gopma oOydeHHsS - OIEHKa 3a DK3aMeH II0
nATHOAUTLHOM CHCTEME) TIPEICTaBICHO B Tabuuie 5.3).

HToroBasi OmeHKa MO JUCHUIUIMHE (OPMHUPYETCS MO pe3yibTaTaM TEKYIIEro KOHTPOIS M
POMEXYTOUHOH arrectaruu (tabdm. 5.4, 5.5).
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Tabmuna 5.1.1 — Onucanue nokasareneil U KpUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, OIIMCAHUE 1IKAJl OLIEHUBAHUs Ha 3Talle TEKYLIEH aTTecTaluu
(o mpodeccuonanbroit kommereniwu [TKC-2 (uaaukaropst UTTIKC 2.3, UTIKC 2.4) ounas 3aounas (5 cemecmp), 3aounas ¢popma (7 cemecmp)

Kon u Kon u Kpurepuu u 1ikana olleHUBaHUS
HalMEHOBAaHUE INoxazaTeny KOHTPOIIA YpPOBEHb MOKAa3aTeNs
HaNMECHOBAHUE ., YPOBEHB IIOKa3aTens ®opma KOHTPOII
HMHIKATOpa yCIIEBaEMOCTH «HEIOCTATOYHBII» .
KOMIIETEHIIN «IOCTATOYHBIN»
KOMITCTEHITHU
3nanusn: -  llpuHmmnsl  paboTHI | @) OTCYICTBHE y4YacTHs B JAWUCKYCCHM WM | @) TNpPUHMMAaeT  akKkTHBHOe ydacThe B | a) KOHTpoiIb aKTHBHOCTH
Pas3sInYHBbIX BHII0OB YYBCTBUTEJIBHBIX CINHUYHBIC MPEUMYHIECTBEHHO HEBEPHBIC JUCKYCCHUAX, JACMOHCTPUPYA HUMCIOITHUECA y4dyactusi B OUCKYCCHUAX Ha
3JIECMCHTOB, ux MaT€MaTH4YCCKOC BBICKa3bIBaHMA, 3HaHUA B paMKax H3yqaeM0171 1 CMCXKHBIX JICKIUAX, 113 u JIP npu
ONMCaHWE W  KOMIIOHOBKY, 3HaTh | 0) OTCYTCTBHE OTBETOB Ha BONPOCHI WM HPU | TEXHUYECKUX AUCIMIUINH; pabore B HHTEPaKTHBHOM

TIKC-2 CriocoGHOCT pacCUUTHIBATh M MPOSKTHPOBATH TUIIOBBIE CUCTEMBI U TIPHOOPBI,
JIeTaJId | y3JIbl IPH MHOTOBAapHAHTHOM IOJX0/Ie K criocodam peanu3auuu YD U OTAeTbHBIX
6JI0KOB MPUOOPOB ¥ CHCTEM Ha 0a3e MPUHIHIA JEKOMITO3HIIUH CTPYKTYPhI i OJI0YHOTO

oAX0Ja K KOHCTPYUPOBAHUIO

UIIKC 2.3
DopmupyeT HaGOp BO3MOXKHBIX CIIOCO00B peanu3auuu YD 1 OTIeNbHBIX OIOKOB

HU3MEPUTEIIBHBIX CUCTEM

UIIKC 2.4
PaccunTthiBaeT ¥ IPOSKTHPYET THIIOBBIC IETAIH H Y3IIbl IPHOOPOB U CHCTEM, OCHOBAHHBIC HA

Pa3IMIHBIX (1]PI3I/I‘{CCKI/IX TIpAHITAIIAX HeﬁCTBHﬁ

npoONeMaTuKy MpH  NPOEKTUPOBAHUHU
OJIOKOB UYBCT. DJIEMEHTOB M IIyTH

pelieHuss Ha  KOHCTPYKTUBHOM U
CXEMHOM YPOBHSX.

- Hasnauenwne, KOHCTPYKIIHH,
(yHKINOHHPOBaHUE, napameTpbl
THUNOBBIX  JeTaled ®  y310B Ha
Pa3IHIHBIX MIPUHIUMNAX, 3HaTh
IpoOIeMaTHKY TIPOEKTHPOBAHUS

Jertanel U 3JIEMEHTOB U IIyTH PEIICHUS

OTBeTE€ IIyTaeT IMOHATHS, HE TOHUMaHHE
MIPUHLUIOB pabOTHI y370B, YyBCTBUTEIBHBIX
3JIEMEHTOB, CHOCOOOB HX COIJIACOBAHMSA, HE
3HaHHE TUIIOBBIX KOHCTPYKTUBHBIX PEIICHUH.

0) 3HaHWe, TIOHUMAHUEC W aHATN3 MPHUHIUIIOB

paboTBl M KOHCTPYKTHBHBIX  Y3JIIOB U
YyBCTBUTENIBHEIX ~ DJIEMEHTOB. [loHnMaHue
JOCTOMHCTB, HEJ0CTaTKOB. YBepeHHoe
OpPHEHTHUPOBAHUE B Ha3HAYCHUU u
XapaKTepUCTHKaX  JJIEMEHTOB W Y3JIOB
puOOpPOB.

pexume; IIpoBepka
KOHCIIEKTa u
CaMOCTOSITEIbHON
JIOpabOTKH
TEOPETUUECKOOr0
MaTepHaia

0) VYcrHBld ompoc Ha
MPaKTUYECKUX  3aHATHAX

pu 3amuTe oT4eToB 1o [13
u JIP

Ha  KOHCTPYKTMBHOM W  CXEMHOM
YPOBHSIX.

Ymenusn: a) He mnonuManme © He CHOOCOOHOCTh | a) YBEpeHHOC MOHUMAHUE W CIIOCOOHOCTH

-IlpoBoaute  pazdop (U3HYECKUX | BBINONHATH PACYET M BBIOOP YYBCTBUTENIBHBIX | BBIIOJHATH PACUET W BBIOOP 4yBCTBUTEIBHBIX | a) KOHTpPONB aKTUBHOCTH
HPUHIUIOB PabOThl UYyBCTBUTEIBHBIX | 3JIEMEHTOB  CXeMbl.  He  CIOCOGHOCTBH | 3JIEMEHTOB YCTpOWHCTBa. CrnocoOHOCTh | ydacTHs B JHCKYCCHSAX Ha
9JIEMEHTOB,  BBISBIATH  HEJOCTATKU | COTJIACOBBIBATH 3JIEMEHTHI KOHCTpYKUMH. He | cornacoBbIBaTh YYBCTBUTEIIbHBIC u | aexumsx, 113 u JIP mpu
KOHCTPYKIUH u KOMIIOHOBKH | YMEHHE aHAJIM3UPOBAaTh paboTy y3/1a W | BCOMOTrarebHbIE 9JIEMEHTBI. VYmenue | paboTe B HHTEPaKTHBHOM
OTACNBHBIX  YYyBCTB. JJIEMEHTOB U | DJIEMEHTA B CXeMe, KOHCTpyKUMH. He 3HaHWe | BBIABIATH  OIIMOKHM,  NpeiaraTb  HYTH | pPexXHMe;

6JI0KOB. TIPUHIIUIIOB paboTsl, YYBCTBUTENIBHBIX | PEIICHHS W  YIy4IIeHUs  KOHCTPYKUMH, | [IpoBepka KOHCIEKTa U
-AHaNM3MpPOBATH KOHCTPYKUHWH, | 31eMeHToB. He cnocoOHOCTe pabotel ¢ | MoaepHu3anuu. CriocOOHOCTh aHAIU3MPOBATh | CaMOCTOSTEIBbHOM
(YHKIIMOHMPOBaHUE, mapaMeTpbl | KOHCTpyKuued y3nma npubopa, He yMeHHe | paboTy yCTpOMCTBA MY HE THIOBBIX PEKHMaX | JTOpabOTKH

THIIOBBIX ~ J€Talled W y3J0B  Ha | JIOTMYECKH aHAIM3UPOBATH YCTPOWCTBA. paboTel W OmHOKaX B KOHCTPYKTHBHOM | TEOPETHYECKOIO MaTepuaia
pa3NMMYHBIX ~ TPUHOUNAX. BwiBIATE | 6) CxeMbl, 3CKHU3BL, pacdeTsl B oTderax 1o [13 | ucmomHennn. CBOOOAHOE OPHUEHTHUPOBAHUE B | B

OLIMOKH KOHCTPYKLHH, KOMIIOHOBKH ¥ | ¥ JIP BBINONHEHBI ¢ TPYOBIMHM PACUYETHBIMH M | Ha3HA4YCHHH, TApaMETPOB JIEMEHTOB M y3710B | 0) VYCTHBIA ompoc Ha
COMPSKCHUS OT/ZIETbHBIX y37I0B | JIOTHYECKHMMH OLIMOKaMH, HeT MosicHeHHil, | 6) CXeMBbl, 5CKM3BI, pacueThl B 0T4eTax mo I13 | mpakTHYeCKUX  3aHATHAX

Pa3IHIHBIX (PH3UIECKUX NPUHIAIAX.

BBIBOJA, DOJEMCHTBI CXEMBbI pPACCYUTAHBI H

u JIP BBHIMONHEHB C HECYIIECTBEHHBIMHU

rpu 3amuTe 0T4eToB 1o 13
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Haesviku:

-HaBpik aHammsa ¢u3ud. W MaTeMaTHd.
Mojienel, KOHCTPYKLUI YyBCTB. 3JIEMEHTOB U
ux OmokoB. HaBbIkOM BBIPaOOTKH IIyTeH
YIydIIeHUsS XapaKTePUCTHK M KOHCTPYKIMU
4yBCTBUTEIIbHBIX 3JIEMEHTOB

- HaBbIk aHanm3a KOHCTPYKIIMH KOMIOHOBKU.
JieTajei, y310B U OJIOKOB MPUOOPOB, CHCTEM.
HaBbikoM BBIpaOOTKH MyTeH YIydHICHHS
XapaKTEePUCTHK, KOHCTPYKIUH, KOMIIOHOBKHU
JieTajei ¥ y3710B Ha pa3INYHbIX IPHHIUIAX

BBIOpaHBI OMINO0YHO
B) Menee 60% TecTOB B pa3jieine BEpPHEL

MOMapKaMH, BBIIIOJHEHbI MOSICHEHHs, BBIBOJ,
IIapaMeTphbl 3JIEMEHTOB BEPHO PAcCUMTAaHbl U
000CHOBaHHO BHIOPAHBIL.

B) bonee 60% TecToB B pasjeine BEpHBI.

u JIP

B) IIpoBepka pe3ynapTaToB
TECTUPOBAHU
temaTukam B CJ1O

o
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Tabmuua 5.1.2 — Onucanue nokasareneld ¥ KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, OTMCAHKE [IKaJl OLICHUBAHMS Ha dTare TeKyIIel aTTecTalliu
(o mpodeccronanshoi komnereHimu [TKC-4 (uaaukarop UIIKC 4.2) ounas 3aounas (5 cemecmp), 3aounas popma (7 cemecmp)

Haegbiku: Hapeix anammsa KOHCTPYKIUH,
KOMITOHOBKH W COCTaBJICHHs CHELH(HKALNIA
KaK Ha OTJENbHBIE JIETajM, TaK U Ha LIeJbHbIE
DJIEMEHTHI U Y3716l KOHCTPYKIIMH IPHOOpa

JJeMEHTa B  oOmei
MMOHUMAaHWE TOTOBBIX
perieHuit. He
aHaJIM3UPOBAThH

KOMl'[J'IeKTleLHl/IX

KoHCTpykuuu. He
CXEMOTEXHHYECKUX
yMeHHe JIOTHYECKU
paboTy KOHCTPYKUIMH H
yCTpOJMCTBA. He
CHOCOGHOCTB OLICHUTH KOHCTPYKTUBHBIC
NOKa3aTeNd, Ha3HAueHWe y3/la, JAeTall,
BBIACJIUTE UX B KOHCTPYKLHH KakK OTHACIBHO
TaK ¥ B COBOKYITHOCTH C APYTHMH
6) Onenka KOHCTpyKIuH B oTderax mo I13 u
JIP BBIMONHEHBI C IPYOBIMH PaCUETHBIMH M
JIOTHYECKMMH OLIMOKaMH, HET MOSICHEHHUH,

JJIeMeHTa B o0uielt KoHCTpykuuu. [loHnManue
TOTOBBIX TEXHUYECKMX pEeUIeHHH. YMeHue

JIOTHYECKU AQHAJTM3UPOBATh pabory
KOHCTPYKIUH " KOMIIICKTYOIIUX
ycTpoiicTBa. CrnocoOHOCTh OLIEHUTh
KOHCTPYKTUBHBIC TIIOKa3aTeld, Ha3HauYeHHE

y371a, JEeTallf, BBIICINTh UX B KOHCTPYKIHH
KaK OTAENBbHO TaK M B COBOKYIHOCTH C
JIPYTHMH

6) Ouenka KOHCTpyKnuH B oTderax mo I13 u
JIP BBIMOJNHEHBI C IPYOBIMH PacUeTHHIMH M
JIOTHYECKMMH OLIMOKaMH, HET MOsICHEHHU,

TEOPETHYECKOr0 MaTepuaa
B

0) VYcrHBII ompoc Ha
MPaKTHYECKUX  3aHATHAX
Ipu 3amuTe ot4eros 1o 113
u JIP

B) IIpoBepka pe3yabTaToB
TECTHPOBAHUS o
temarukam B CZ1O

K Kon u Kputepun 1 mkana olleHUBaHUS
onu
HalMEHOBAaHUE Ilokazarenu KOHTpOJIA YPOBEHBb ITOKA3aTeNs YPOBEHb IIOKA3aTEIIS
HaVIMEHOBaHUE o . DopMa KOHTPOJIA
MHIMKATOpa YCIIEBAEMOCTH «HEOCTAaTOYHBIN «DOCTATOYHBIN
KOMITETEHI[UN
KOMIIETEHIIUH (0 6ay10B) 1 (6amm)
3nanua: a) OTCYTCTBHE Y4YacTHs B IUCKYCCHM WIIM | a) AaKkTUBHOE ydJacThe B  Juckyccun | a) KoHTposs akTHBHOCTH
- TunoBble KOHCTPYKIIMH M CIIOCOOBI | €IMHUYHBIE IPEHMYIIECTBEHHO HEBEPHBIC | JEMOHCTPUPYs MMEIOLIMECsS 3HAHUS B paMKaX | ydacTHs B JUCKYCCHAX Ha
5 ot KOMIIOHOBKH Y3JIOB U GJIOKOB ITPUOOPOB. | BBICKAa3bIBAHMUS; n3yqaeMod M CMEXHBIX  TexHHuyeckux | nekuusx, I13 u JIP mpum
8 § TpeboBanust K COCTaBJICHUIO | 0) OTCYTCTBHME OTBETOB Ha BOIPOCHI WIIM NpPH | JUCIHHUILIUH; pabore B HHTEPaKTHBHOM
; 8 MORJIEMEHTHBIX criennduKalMii | OTBeTe MyTaeT MOHATHA, HE IOHMMaHHE | 0) YBEepEHHBIC M apryMEHTHPOBAHHbBIC OTBETHI | PEKUME; IIposepka
s S KOHCTPYKIIUH. paboTBl M Ha3HAYEHHS SJIEMEHTOB THIIOBBIX | Ha BOIPOCHI, yBEPEHHOE TOHMMAaHUE PaOOTHI M | KOHCIEKTa u
g = KOHCTPYKLIMH ¥ JeTaleil H3MEepHUTENILHOTO | Ha3HAYCHHS JJIEMEHTOB THUIIOBBIX | CaMOCTOSTEIbHON
o o v <
E B yCTpOHCTBA. He NOHVMaHUE | KOHCTPYKUWH,  JeTajed  H3MEpPHUTENBHOrO | JOpPabOTKH
A < ~
g ¢ (YHKIMOHAIBHOTO M KOHCTPYKTHBHOTO | yCTPOHCTBA. Yerkoe MOHUMAaHUE | TEOPETHYECKOOTO
[
% E Ha3HAUeHMs]  DJIEMEHTOB W y3JI0B B | (DYHKIMOHAIFHOTO ¥  KOHCTPYKTHBHOTO | MarepHaia
Q S KOHCTPYKIH cxeme, TEXHHYECKOW | Ha3HA4eHWs  DJIIEMEHTOB M y3oB B | 0) VYcrHBIE ompoc Ha
= o
2 § peanmzanun. He noHMMaHNE XapaKTEPUCTHK U | KOHCTPYKIUH cxeme, TEeXHUYECKOH | NMPAaKTHYECKHX  3aHITHIX
E B poiu aerany, 3yeMeHTa B paboTe mpudopa. peanu3anuu. YBepeHHOE MMOHUMAaHUE | TIpH 3ammTe oT4eToB 1o [13
g g He3nanne tpeOoBanmii K (QOPMHUPOBAHUIO | XapaKTEPUCTUK W POJM AeTanu, diemMeHTa B | u JIP
o o o
E = TIOAJIEMEHTHOH Crieln(pHUKAIIN pabore mpubopa, WX KOHCTPYKTHBHOH H
= é (YHKIMOHAIBHON B3aNMOCBSI3H.
= 2 3Hanne TpeGoBaHWMI K  (HOPMHUPOBAHHIO
1) o o
z g TIOYJIEMEHTHOH CrIeIM(UKAIHH.
E: z Ymenusa: a) He mnonmmanme u He cmoco6HOCTs | a) [loHmmanue u crnocoOHOCTH 0OocHOBaHHO | a) KoHTpoms akTHBHOCTH
=8 E» AHanm3upoBaTh KOHCTPYKTHBHYIO | OOOCHOBaHHO HAaXOAWTb, BBIOMpaTh WM | HaXOJWTh, BHIOMpAaTh WM  TNPEANaraTh | yJacTHS B AUCKYCCHSX Ha
g t KOMIIOHOBKY Yy371a, nprbopa. BeIABIATE | mpemmaraTe KOHCTPYKTHUBHBIE PEIIEHUS y37I0B | KOHCTPYKTHBHBIE — pemieHus  y31moB W | jekmusx, [I13 u JIP mpm
g 2 B KOHCTPYKIIMU OCHOBHBIE u | ¥ aneMeHToB. He criocoOHOCTE 000CHOBBIBATh | 31eMeHTOB.  CrocOOHOCTH ~ OOOCHOBBIBAaTH | pabOTe B HMHTEPAKTHBHOM
8
= § BCIIOMOTaTebHbIE 3JIEMEHTHI, | HEOOXOJIMMOCTb MIPUMEHEHHS JieTand, | HeoOXO0ANMOCTh MIPUMEHEHHS JIeTalld, | PEeXHUME;
E = KOMIIOHOBAaTh HAa HHMX KOHCTPYKTHBHBIE | DJIEMEHTA, y3/1a B KOHCTPYKIIMH YCTPOWCTBA M | 3JIE€MEHTa, y3ja B KOHCTPYKIUH ycTpoiictBa u | [IpoBepka KOHCIeKTa W
2 = crieru KA BBIMOJIHSATE COTJIACOBaHUE C APYrUMH. He | BBIMOJHATH — COIJIACOBAaHME €  JIPYTHMH. | CaMOCTOSTENbHON
<
E £ YMCHUE aHANU3UpOBaTh pabOTy JAeTamy W | YMEHHe aHalM3HpoBaTh paboTy IeTanu H | JOpabOTKH
2 =
A =
2 2
g O
z o
S 3
‘S g
2 =
<]
g &
=%
5 &
¢ £
Q '
£ o
@] <t
3 2
Q =
4 =
=

BBIBOJIA, 3JIEMEHTHI,
HCCIIEN0BaHbl OIIMO0YHO.

paccuuTaHbI u

BBIBOJIA, 3JIEMEHTHI,
HCCIEN0BaHbBl OLINOO0YHO.

paccuuTaHsbI u
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| B) Menee 60% TecTOB B pa3jieinie BEpHEI

| B) Menee 60% TecTOB B pa3jielie BEpHEI
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Tabnuma 5.2— Onucanue moka3arteninell 1 KpUTepUEB OIICHUBAHKS KYPCOBOT0 NMPOEKTA, HA 3Talle MPOMEXKYTOUHOU aTTECTAIINH
(o mpodeccronanbubiM KomnereHimsM [TKC-2, ITKC-4) (ounas (6 cemecmp), 3aounas popma (8 cemecmp) o6yuenust)

KpI/ITepI/II/I W IKaJia OCHUBAHUA

: 5 5 2% < 8
o [}
5 S8o= é‘ g EEg= IToka3aTenu KOHTPOJIS yCIIEBAEMOCTHU Onenka 3a KIT Ormenka 3a KIT Orenka 3a KIT Ouenka 3a KII by E
§ g § i':( g HEYIOBJIECTBOPUTEILHO 3 (YZOBIIETBOPUTEIBHO) 4 (xopor1o) 5 (oTnyHO) S S
~ =
. 3nanus: - TlpuHUMNBl paGoOTHl Pa3ITHYHBIX
= ) =)
¥}
g l% g - % BUJIOB  YYBCTBUTCNIbHBIX  3JIEMEHTOB, HX Wznoxenue oTBeTa mo | E =
o o )
E o Z = =2 £ MaTeMaTH4eCKOe ONHMCAHME M KOMIIOHOBKY, 3anucke M rpaduueckoii § g
S5 & =
E.§5 8 | & SE& 3HaTh NpoOIEMATUKy INPU MPOEKTHPOBAHUM Wsnoxxenne oTBeTa MO | 4aCTH pa3BepHyToe 0e3 | & &
= o o ™
s E 2 | g ¢a= Hert oTBETOB Ha BOIPOCHI 11O g =
=25 & =5 o0 GJIOKOB 4YBCT. 3JICMEHTOB U IyTH PELICHUS Ha pacuetaM M BBIKIAJKaM | OLIMOOK.  YBEpPEHHOCTh | & 2
8% Z |5 EB=2 pacyeTaM M  BBIKIagKaM | EnUHHMYHBIC BBICKa3bIBAHMS . 5 o
BEE ¥ |o B2 KOHCTPYKTHBHOM M CX€MHOM YPOBHSIX. . HOSICHUTENBHON 3alUCKH | IPH AUCKYCCHH IO TeMe | £ £
553 & |z 27358 MOSICHUTENPHOW 3allMCKH W | MO pacyeTaM M BBIKJIAJKaM . S <
288 £ | = Exno - HaznaueHue, KOHCTPYKIIUH, . . u KOHCTPYKTHBHOi | Bompoca. VMmenne | = 3
Sas g |§E SEg KOHCTPYKTHBHOI HOSICHUTENBHONW 3allMCKH 1 S
©os38=x5 |5 ZEE (yHKIMOHMPOBaHME, IIapaMeTPhl THIOBBIX . . KOMITOHOBKE B | BBUIBIITH COOCTBEHHBIE | g O
282518 ZE3 . KOMIIOHOBKE B Ipa)M4ecKol | KOHCTPYKTUBHOM . g5
BC BREJy R =l JeTaneil ¥ y3710B Ha PasiMYHBIX MPHUHIMIAX, ., | rpadudeckoil wactH - ¢ | omMOKM B OTBETe uX | 2 &
cgTI82gE =ES YaCTH. ITosiHast | KOMIIOHOBKE B Tpaduueckoit EEs
SE8890% 9§ 5 EE «|3uare mpobreMaTMKy — MPOEKTHPOBaHHMS OT/IENBHBIMH OLINOKAMHU . | apryMEHTHPOBATh. CRCl!
2558598 2 = o & = £ JieTalell U 3JIEMEHTOB U IyTH pEIIeHUs Ha HECHOCOGHOCTS MOjIepXaTh | uactu. Heysepennocts YBepeHHOCTh npu | JleMoHcTpauus =8 3
A =
g =z gg §8528x3 ym p JUCKYCCHIO II0 TeMe IIPOEKTa | IUCKYCCHH IIO TeMe IIPOeKTa p P P S EE
E92E85E 7€ 2 8 ¢g g | KOHCIPYKTHBHOM H CXSMHOM YPOBHSX. JMCKYCCHMH ~ TI0  TeMe | JOMOJHHUTENbHBIX (me | %o o
=] = <) o =
=) % o 5 £ 3 é 5E 5 ‘g & | - TumoBble KOHCTPYKUMH U CIOCOOBI BOMpoca JIEKIMOHHBIX) 3HAHUH B = g8
I3 Q X = ]
£e8xzdSEcE = = | KOMIOHOBKH Y310B H GNIOKOB mPHGOPOB. pamKax Temer | £ 2§
s} < S o 5o 2 % = SN
2283232842 TpeboBaHUS K COCTABICHUIO MOAICMEHTHBIX IPOEKTUPOBAHUS S 2z
g3 o542 2 E N 2 E
= E § 5 g Z = ggég crienuUKaIUi KOHCTPYKIMH. = ;f g
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Hasviku:

-HaBbik aHanusa ¢pusuy. 1 MaTeMaTuy.
MOJi€IeH, KOHCTPYKLIUNA 4YBCTB. 3JIEMEHTOB U
ux 610k0B. HaBBIKOM BEIpaOOTKH IyTei
YIIyqIIeHHs] XapaKTePUCTHK U KOHCTPYKIHN
YyBCTBHUTEIILHBIX JICMEHTOB

- HaBpIk aHanm3a KOHCTPYKIIMH KOMITOHOBKH.
Jietaniel, y3ioB U OJOKOB NPHOOPOB, CHCTEM.
HaBbikoM BbIpaOOTKM IyTeH  yIydLICHUS
XapaKTepPUCTUK, KOHCTPYKIUH, KOMIIOHOBKH
JieTanel v y370B Ha Pa3IUdHBIX IPHHIMIAX

COOTBETCTBYET KOHCTPYKLIUH
B 4yepTekax MHOro nmomapox
U wucnpaBneHuid. [pyOsie
nomapku B opopmieHuu. He

KOMILIEKTHOCTh IPOEKTA.
I'padmaeckas 4acTh
BEIIOJIHEHA € TIPyOBIMH

OIMOKaMH B KOHCTPYKIMH U
KOMIUIEKTAllud yCTPOMCTBA.
CyIecTBeHHBIE NOMapKH B

odopMIICHUI YepTekKen.
IlonHoe HECOOTBETCTBHUE
MepevyHs ¥  MapamMeTpoB

JeTajneil Ha ueprexxax U B
crienupuKaImix

B gepTekax co
3HAYUTENBHBIMH OIIMOKaMU.
MHoro TIOMapoK u
WCTIpaBICHU. I'py6Osie
noMapku B odopmieHHn.
KoMmiekTHOCTE  TIpOeKTa.
I'padmueckas 9acTb
BBITIOJTHEHA CO OIIMOKaMHu B
KOHCTPYKIMU u
KOMIUIEKTAllUH  yCTPOMCTBA.
CyIiecTBeHHbIE TOMapKH B
odopmIeHNH qepTexei.
OTaenbHBIE HECOOTBETCTBUS
HmepeyHss W IapaMeTpoB
JeTaneil Ha 4yeprexax U B
crenupUKaImIx

COOTBETCTBYET
KOHCTPYKIMU B YepTexax
c OTICIIBHBIMU
OIIMOKAMH.
He3nauurensHoe
KOJIMYECTBO TIOMapoOK |
ucnpasieHnit. OTaenbHbIE
MMOMapKu B OQOPMIICHUH.
KommnexktHocTs mpoekTa.

I'paduueckas 4acTh
BBITIOJIHEHA C OT/ACIbHBIMI
omnoKaMu B
KOHCTPYKIIAT u
KOMIUIEKTAIN
yCTpoiicTBa.
HecymecTBennsie
MOMapku B OGOPMIICHUU
YepTEIKEH. OtnensHBIE

HETOYHOCTH B IIEPEYHE H
napaMerpax JAeraied Ha
yepTexkax u B
crienU(pUKANHUIX

pacueTHas 4acTh
TIOJTHOCTBIO
COOTBETCTBYET
KOHCTPYKIIMH B 4epTEKax
oe3 OIINOOK. Her
HCIPaBIICHUH.
OtnenbHBlE TOMapKH B
odopmireHHn.
KommnextHocTh mpoekTa.
I'paduueckast 4acTh
BBINOJIHEHA 0e3 OImHMO0K
B KOHCTPYKIIUH u
KOMIUTEKTAI[HN
yCTpoiicTBa. Her

TIOMapoK B O(OpMICHHH
yepTekKeH. Tounoe
COOTBETCTBHE B IEPEUHE
U IapaMeTpax JeTaneil Ha
gepTexax u B
cnenupuKanusIx
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Tabnuna 5.3 — Onucanue nokasaresieid U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OMIMCAaHUE IIKaJl OLICHUBAHUS Ha HTale MPOMEXYTOYHOUM aTTecTaluu

(o mpodeccuonanbubiM Kommereripsm [TKC-2, ITKC-4) (ounas (6 cemecmp), 3aounas ¢popma (8 cemecmp) o6yuenusi, IK3aMeH)
(bannvl HAYUCTAIOMCA 30 KAXHCOBLIL MeopemuyecKull 60npoc 8 buieme 0moeibHo)

Kpurepun u mkana oleHUBaHHSA

KOMIOHOBKY Y312, Iprbopa. BeisiBisaTs B

H3YUCHHBIX D3JIEMEHTOB M Y3JIOB

Qo (23
:E =g =
s = s o = s B
EEE SEE3 ITokasaTenn KOHTPOIISA zZ g
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KOHCTPYKIIUH OCHOBHBIE U
BCIIOMOTaTEbHBIE JIEMEHTHI,
KOMIIOHOBATh Ha HUX KOHCTPYKTHBHbIC
crierubUKan

Hasviku:

-HaBpik aHanmm3a gusud. n MaremaTHd.
MoJenel, KOHCTPYKIUHA 4yBCTB.
JJIEMEHTOB U uX 010koB. HaBeIKOM
BBIPAOOTKY ITyTeH yIIydIIeHHs
XapaKTEPUCTUK U KOHCTPYKLUH
YYBCTBUTENIBHBIX JJIEMEHTOB

- HaBbik aHanm3a KOHCTPYKIIAU
KOMIIOHOBKH. JIeTaJIeH, Y3JI0B U OJIOKOB
npuOOpoOB, cuCcTeM. -- HaBbIK BEIpaObOTKH
IyTeH yaydlleHus XapaKTepHCTHK,
KOHCTPYKIIUH, KOMIIOHOBKH JieTallel 1
Y3JI0B Ha Pa3IMYHbIX MPUHIHIIAX

- HaBbik aHanm3a KOHCTPYKIIHH,
KOMIIOHOBKH M COCTaBIICHUS
crier(pUKALHA KaK Ha OTACIbHbIC
JIeTalu, TaK ¥ Ha LeJIbHBIC 3IEMEHTHI U
Y3JIBI KOHCTPYKIHH TIpHOOpa

pubopos ux CXEMHO-
KOHCTPYKTUBHOTO HCIIOJHEHUS.
CnocobHOCTh K CHHTE3Yy
pEKOMEHJALUi 10 HU3Y4YEeHHBIM
y3mam, JJIEMEHTaM,
KOHCTPYKIMSIM TI0 TIOBBIMICHUIO
nx TOYHOCTHBIX u
9KCILTYaTaI[IOHHBIX [TapaMeTpOB.
ApryMeHTUPOBaHHOCTh B
MOSICHEHHH PpabOThI 31E€MEHTOB
IpU KOHCTPYKTHBHBIX OLIMOKax
B KOMITIOHOBKE U KOMITJIEKTaLlUH
VYBEepeHHOCTh B IHCKYCCHH IIO
pacyeTHOM U KOHCTPYKTHBHOM
yacthu 1o orderam JIP wu
BBINIOJTHEHHOMY KypCOBOMY
MPOEKTY
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@®opMUpOBaHUE OIICHKM Ha HK3aMEHE OCYIIECTBISIETCS Ha OCHOBE COBOKYIHOCTH OalljioB,
dbopMupyeMoil 1o pe3yabTaTaM TMpOIECCOB KOHTPOJIA TEKyIlled arrecTaluu (peleHue 3anad u
aKTUBHOCTh HAa TNPAKTHUECKUX 3aHATHSX, 3amura otderoB mo JIP, TectupoBaHue, pe3yabTaTUBHOCTD
paboThl HaJl KYpCOBBIM IPOEKTOM) M MPOMEXKYTOYHOU aTTecTaluu (OTBET Ha TEOPETUUYECKHE BOIPOCHI,
pelieHne 3anauM, Juckyccus B paMkax TeM JIP u kypcoBoro mpoekra). g nomycka K 3K3aMeHy
CTYICHTOB 000ux ¢opM oOyueHuss HEOoOXOJUMO BBINOJHUTH yciaoBus BeimonHenus [13, JIP,
TECTUPOBAHUS 110 IIPOMEXKYTOUHOM aTTeCTallMy, BBIIOJHEH M 3alUIIEH KypCOBOM IPOEKT 10
TUCHUILTMHE. B ciiydae cnopHOM OLEHKU CTYJEHTY MOTYT OBbITh NMPEASIOKEHBI ISl OTBETA U JAUCKYCCUU
JOTIOJTHUTEJbHBIE TEOPETHYECKUE BOMPOCH M 3aaa4yn. DopMUpOBaHHME OICHOYHOTO Oajia Mo OLEHKE
paboTHl B paMKax 3akperieHHbIX 3a aucnurmuHor komneteHui (IIKC-2 u IIKC-4) ocymecTBiusercs B
COBOKYIIHOCTH, T.€. B PaMKaX OLIEHHBAaHHSA pabOThl MO KPUTEPUSAM M HHIUKATOpaM 3aKpeIIEHHBIX
KOMITIETEHIIUI BBICTABIISIETCS €1HAasl OLIEHKA.

Ecnmu B cTpoke oueHuBanus (cM T1abn 5.4, Tabn 5.5) aBa u Oosee KpUTEPUEB HE COOTBETCTBYET
UTOTOBOM OIICHKE (pe3yNnbTaT XyXKe ueM TpeOyeMblil), TO OLEHKa CHI)KAeTCS Ha HUKenexarryro. J{is
MOJyYCHUsI €OUHOM OIIEHKHM [0 pe3ylbTaTaM H3yYeHHsS AUCHHUIUIMHBI Oajulbl MO KaXIOMY O3Taly
OLICHUBAHUS JJOJKHBI OBITH BBIIIE IIOPOTOBBIX.

Tabauna 5.4 — CoorBeTcTBHE HAOPAHHBIX 0AJUIOB M OICHKHU 3a IIPOMEKYTOUYHYIO aTTECTAIMIO
(ounas popma)

Oran TeKylel aTTecTaluu Oran npoMexyTOYHOH aTTecTalul
(6arnbl HAOUPAIOTCS B TEUEHUH CPOKA H3yUEHHUS THUCIUILINHBI) (Gaytel HaOMparoTCs Ha YK3aMeHe) Wrorosas
(cMm.xkputepuu B taba 5.1.1-5.1.2) (cMm.xputepuu B Tad1 5.3) o OCSKZ
TectupoBanue CamocTosTebHOe JlabopaTopHbie OTBETHI Ha TEOPETHYECKUE Pemenue 3anaun Ounera. )
10 AUCLUIUINHE
10 pasjenam pelIeHNe 3a1ad Ha paboThI BOIIPOCHI Omiera + Jluckyccus 1o 3ajaue u
MPAKTHY. 3QHATHAX JIONOJIHUTENIbHbIE BOIPOCHI temam JIP u KIT
or0 mo 1 or 0 mo 3 2 0 0 HEYJIOBJI
or2 110 3 or4 o 6 3 1 1 VJIOBJI
ord o5 or7mo9 4 2 2 XOPOILLIO
5 or 10 0 12 5 3 3 OTJIMYHO

Tabnuma 5.5— CoorBercTBUE HAOpaHHBIX 0AJIOB M OLEHKU 332 IPOMEKYTOUHYIO aTTECTAIHIO

(3aounas popma)

Oran Tekyiel aTrecraiyu Ortan npoMexXyTOYHOH aTTecTalul
(Oautel HAOMPAIOTCS B TEUECHUH CPOKA U3YUCHUS TUCHUILIAHBI) (6anibl HAOMPAKOTCS HA YK3AMEHE) "
(cMm.xkputepuu B tabn 5.1.1-5.1.2) (cMm.xkputepuu B Ta01 5.3) ()Toerz::ﬂ
TectupoBaHue CamocTosiTeTbHOE JlabopaTtopHble OTBeTHI HAa TEOPETHIECKUE Pemrenne 3aaun Omera. 1o nnﬁunnnm{e
10 pasjenam pelieHue 3a1a4 Ha paboThI BOIIPOCHI Ounera + Jluckyccus 1o 3agade u
TIPaKTHY. 3aHATHIX JIOTIOJTHUTENNbHBIE BOIPOCHI temam JIP u KIT
or0 mo 1 ot 0 10 2 1 0 0 HEVY/JIOBJI
OT2I[O3 OT3Il05 2 1 1 YI[OB.H
or 4 a0 5 or 6 0 8 3 2 2 XOPOILIO
5 or 9 pa(e) 11 4 3 3 OTJIMYHO

5.2. Ol.leHO'-IHble cpeacTBa A1 KOHTPOJIA OCBOCHUA AUCLHUIIJINHDBI

5.2.1 TunoBble KOHTPOJIbHbIE€ 33aJJaHUA WIH UHbIEe MaTepHaJibl, HEOGX0AUMbIE
AJI1 OLleHKM 3HaHHWM, YMEeHUH, HAaBbIKOB M (HU/IM) ONbITA JAeATEJbHOCTH B XoJe
TEKYIero KOHTPOJIs yCIeBaeMOCTH

JIist TeKyIIero KOHTPOJIsl 3HaHUH M YMEHUH CTYJICHTOB MO TUCITUTUINHE IPOBOAUTCS KOMIUIEKCHAs
OIIEHKA, BKJIFOUYAIOIIAS:

- Beirmonuenune PACUCTHBIX 3al[aHI/II‘/JI B BU/JIC PCHICHHA 3a71a4.

- Bwimonnenune nabopaTOpHBIX pabOT C MOATOTOBKOM OTYETa MO pe3yibTaTaM pabOThl H
MOCITIEAYIOMIEH 3aIIUTON OTYEeTa B paMKaX JTUCKYCCHH C MIPeroaBaTeliem,;

- CamocrostenpHoe TtectupoBanue B CIHO MOODLE 1o pe3syaprataM HU3y4eHUS
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COOTBETCTBYIOIIMX Pa3/I€JI0B IUCIMUILIAHBI.
- OueHka pe3yabTaTUBHOCTH U KadecTBa pabOThl HaJ1 pa3ziesiaMu KypCcOBOTO MPOEKTa
IIpuMepbl TUNOBBIX PACYETHBIX NPAKTHYECKUX 3 aH Uil

3adauu K _npakmuyeckum ____padomam____no_meme 1.3 «DopmupoBaHue (PYHKIIMOHAIBHBIX U
ANEKTPOKUHEMATHYECKHUX CXEeM IPHOOPOB»

1)

CoctaBuTh

B sagaroce TP uin cnctemut caeumuero ynpasnenmn (puc. ).

OJICKTPOKMHEMATUYCCKY  yoropuii npivensercn B crene marpywenns JAKPUAKS CAMOIETS
0 Q)YHKLII/IOHEUIBHYIO CHABMI, MIMODDOUIMMICE 8 GYIKILH YITIE 10 OTKAOHEHMA, NpH
PECYPCHBIX WCTILITAHIAX HOCMTENEM JABMCHMOCTH Y PORNS cpalaTsl-

CXEMBbI TEH30pENE sanin TP CHIN OT YI/a OTKROHEHMN 34K Plalika Oy, , BMAOTHnOlLLE-
IO OIS BEAYUISTO IAPSMETPS M ONPEACNRIOMIETD IHANCHHE [TpHXAS-

CHUCTCMBI YIIPABJICHUA nsBICMOR CIoT, RBIRETCH Npodueisiniil xymvok [ (pie. 7). Npu-
BOZOM HOCHTEN CIHYRNT MEXBNIEM OTKAOHCHIR 32K PLUIKD, CHAIL

NOJIOKCHNEM (B BACMME ¢ KYNANKOM OCh10 2; 00k 2 BMDOSMNET POIL ATWHKS Bey - |
=

COOTBCTCTBUHU C UKTO MBPAMETPa Oy, - me- N S S N ‘I]‘f

MEHTOM Olttfmﬁxu JULATRRA NIHETCH MOCT M3 SCTMPEX TODOPE" ow nmuero YHpan NN

9CKH30M KOHCTPYKIHUH INCTOPOB, HAKJICHHLIX 168 KOHCOIILIY0 Cransiyio Guiouxy 3.
Y OITUCAHUEM)

2)
Muore maTOOol ganseHus CHaBXEII BCTPOCHNMMM YOUTHTS -
Cocrasurtsb ARMA CHTHANIOB B MHKPOMWKTPOHHOM HCnomkcHmn. B parame
3HeKTpOKI/IHeMaTI/ILIeCKYIO u pRInoCcTH janscHum (puc. ) npHMEneit BCTPOCINNAR YOUTHTC,
[mmaprseckan memGpasman xopoGka | ¢ KHCcrpyxrypodl 3 sa-
(bYHKI_[I/IOHaJIBHYI-O CXCMBI Kpemiesa Ha ocHosanmi 7 # OTeeHa OF KONTPOMMpYEMOR Cpenm
PRIZCTINTEIMOMHE METAAMYCCKHMN MenmOpasavi 4, 8. 3amMxEyTME
AaTdrKa JaBJICHUS (B TOIOCTI MEXKLY KOpOGKOR ] M MeMBpanasts Jan0tinennt K pemmrii-

COOTBCTCTBHUH C SCKH30M oplflmnecxnv‘l HHIICOCTHIO . Komp:?m«pymu PRSHOCTS  ARIICHHA
AcHcTBYer cO CTOpoNs "INeconoi™ kameps vepes memBpans M

KOHCprKL[I/II/I U OITUCAHUECM. HNIKOCTE M MISIMNICT HpOrNG MemOpasl K HIMOHERNS COPOTHR.
NCHNR TEHIOPCINCTOPOD 2, INCKTPHUCCKHN CHIHAT DEPCACTCA M3
AOROCTH paBoNuCro ASBACHMA KO NCTPOCIINAI FMEKTPOHKME yCorin-
Te71h 6 Heped FepMETHYIONN Riason S

3adauu Kk npakmuueckum_padoomam_no meme 2.1 «Pacuer nmapaMeTpoB CXeM reHepaTOPHBIX
CHTHAJIOBY

1) Onpenenuth HanpsKeHHE BbIxoaa UBBIX
TeHEPaTOPHOTO MpeodpazoBaTes (CM. PUC.) U

MOIIHOCTB PH, BBIIEISEMYIO HA BTOPHYHOM ; L M v1
npeoOpa3zoBaresie ¢ BXOAHBIM CONPOTHBIEHUEM ZH, f(.zg i UT 7

ecmu Emax(x) = 1,5 B, Z =100 Om, Zu = 200 Owm. [Ipu ‘1’“ {
KaKOM 3HaY€HHMHU BXOIHOIO CONPOTUBICHUS ZH a) e

BbIjIeTIsieMasi MOIITHOCTh MaKCUMalbHa, 0) BBIXOJIHOE
HaIpsHKEHNE MaKCUMaJIBHO.

2) TlpencraBieH BapHaHT CXEMBbl BKJIFOUCHUS
TEH30PE3UCTUBHOTO MocTa. TeH3zope3uctopsl R1,
R2, R3, R4 HMEIOT HOMHHAJIBHOE
compotuBieHue: R = 1000 Om. Omnpenenuthb
JMAna3oH M3MEHEHMs HalpsHKEHUs Ha BBIXOJIE
CXeMBbI, TpU U3MeHeHWHu BenuuuHbl dR B
npeaenax ot 0 go 50 OM. 3HaueHust mapamMeTpoB
cxembl: Uonm = 2,5 B; R5 =2,5 kOm, R6 =R7 =2 "
kOm, R8 = R9 =20 kOm, R10 =1 kOm, R11 =9

kOwm. OnepanrioHHbIe yCHIINTENU — uaeainbHbie. Hanpsokenne muranus OY- + 12 B.

rUc

R3 =R -dR

-Uc

IUon

R4 =R +dR]

3adauu k npakmuyeckum_padomam_no meme 2.2 Pacyer mapaMeTpoB CXxeM MapaMeTPHIECKUX
CHUTHAJIOB

1) Onpenenuth cootHomienue & = RH/RO Mexay cOMpOTHBICHHEM HArpy3Kd

RH u cobcTBeHHBIM conpoTuBieHHeM RO mapaMeTpudeckoro u3mMepuTeIbHOro
npeoOpasoBaress sl CXEMbI MOCJIEIOBATEILHOTO BKIIOYEHUS (CM. PHUC.), TIPH R Ry
KOTOPOM MOIIHOCTbH IIOJIE3HOTO CUTHAJIAa IPU U3MEHEHUH colpoTuBiieHus RO *

Rx makcumanpua. CunraTh, yTo RX << RO.
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2) Ompenenuts 3aBUCUMOCTh BBIXOJHOTO HampspkeHus UH, CHHMaeMoro c

Harpy3oyHoro pesucropa RH (cM. puC.) OT U3MEHEHHS CONMPOTHUBIICHHS

pesuctuBHOTO MpeodpazoBatens R1 = RO £ Rx BKIIOYEHHOTO B MOCTOBYIO CXEMY Ry Rz
(cm. puc.). Ucxomnbie qannbie: E = 10 B, R2 = R0 = 100 Om, R3 = R4 = 400 Owm, E;

Ru = 500 Owm. IloctpoiiTe rpaduk 3aBHCUMOCTH MOTPEIIHOCTH JIMHEHHOCTH Y(€R) R Ry R
OT OTHOCHTEIBHOTO U3MeHeHus conpotuieHus eR = Rx/RO IIpu kakom 3HaueHUH 2 4
COIPOTHBIIEHUS! RH MOrpenHocTh TMHEHHOCTH Oy1eT MUHUMAIbHON

3adauu K npakmuyeckum pavoomam no meme 3.3 «Pacder nmapameTpon

MHAYKTUBHOTO H3MEPUTEIHLHOTO IPe0o0pa3oBaTesis)

1) OnpeneauTs YUCIIO BUTKOB, COMPOTUBIICHUE U JOMTYCTUMBIN a h

TOK KaTYIIKU WHIYKTUBHOTO U3MEPUTETBHOTO A .
npeoOpazoBarens (cM. puc.). Mcxoausie nannpie: a0 = 3 MM, '
b0 = 4 MM, ak = 9 MM, hk = 8§ MM; TUaMETp HAMOTOYHOTO
npoBona 0Oe3 wm3omsimuu 0.063 MM (¢ m3omsmmeirt 0.084
MM );K03((HUITMEHT YKIaJKi HaMOTOoYHOro nposojaa ky = 0.65; I I I I I I
MakcuMajibHas morpedisemas MomHocth P = 3.5 By a
yaensHOE conpoTuBieHne mean: p = 1.75-10-8 Om-m.

2) OnpeieuTh CTaTHYECKY0 XapakTepucTuky UBbIX(X) uHayktuBHOro MIT mepemenieHuii (CM. pUCYHOK)
U MOCTpouTh ee rpaduk. CONpOTUBICHHEM MAarHUTOIPOBOJIA, & TAK)KE IMOTOKAMHU YTCUKH W PACCESHHS
yepe3 pedpa u OOKOBBIC I'PaHM MArHUTOIPOBOJIA TIpeHeOpeub. VicxomHbie U,
JTaHHBIC: HampspDkeHwe W dactora mutanus: Unut = 10 B, f = 1 kI

IMPUHA IIEHTPAJILHOTO ToJitoca craropa a0 = 5 MM, mUpuHA OOKOBOTO

hg

nosroca craropa al = 3 MM, monepedHslil pa3Mep MarHuTornponoja b = 4

MM; HaydajJbHO€ 3Ha4yeHHe BO3AYyIIHOro 3a3opa: 00 = 0.5 mMm; uwucno

BUTKOB Karymku: w = 600; akTuBHOEe conpoTuBiieHrne KaTymku: Rk = 800 :':H:
Owm; comporuBnenue Harpy3ku: R = 200 Owm; aOcoiroTHash MarHUTHas [ ]
npoHunaemMocts Bozayxa: H0 = 4n-10-7 I'n/m. X

3adauu K npakmuyeckum pavbomam no meme 3.4 «Pacuer
B3aMMOWHYKTUBHOTO U3MEPUTEILHOTO IPE0Opa30BaTENIs»

1) Onpenenuth  CTaTHUECKYIO  XapaKTEPUCTHKY  €BBIX(X)
B3auMouHAykTUBHOrTO  WMII  mepememennii  (CM.  pUCYHOK).
ConpoTHBIEHHEM MarHUTONPOBOJA, a Tak)Ke MOTOKAMHU YTEUKH U
paccessHusl 4epe3 peOpa W OOKOBbIE TpaHHM MarHUTOMPOBOJA i Iy
npeHeOpeub. VicxonHbIe TaHHBIE: MIMPUHA MOJI0Ca cTaTopa a = 4 MM, =L
MONEPEYHbIA pa3Mep MAarHUToOnpoBoja b = 2 MM; HadadbHBIN @ T
BO3IYIIHBIN 3230p 0 = 0.5 MM; HanpspKeHUe U yactoTa nutaHus: Unut
=36 B, =400 I'; yncno BUTKOB 00MOTKH BO30OyxaeHus: wl = 600; Ll;‘

=
Ye
—J

> W2 epux
%)

\
A
|<_I

>
I—

3adauu k npakmuueckum pabomam no meme 3.6 Pacuer v

TEPMOIJICKTPHUICCKOT'O npeo6pa3OBaTenﬂ
Onpegenurs norpeiinocTs H3Mepesds TeMnepaTypsl repMo-

napofl XpoMenb—aniomedb, BRAIYCHHON: a) ¢ YUTHMHTENLHWMH TEPMOIACKTPOAAMH W3
MeAN 11 KopcTanTana (pHe 3% 0) NpA penpapiAbHOM NOZKIOTSHNHE TEPMOILKTPOOH;
15) MENEIMI NPOBOAAMH 6C3 YANHARTENbHMX TepMosneRTpoaos. Havepseman Temnepatypa
6, = 1000 °C, vemnepatypa roaoskn Tepmonaps 6, = 100 °C u Temnepatypa Tepsmo

cramHpoBasoro cocyas 8, = 0 °C.

3NC vepmonapst xpomese—antomens £ = 41,269 uB. 3/C Tepmonap, obpaso-
panunx PAGOUKMI TEPMOSNEKTPORAMH R NOAKJIONACMEIME APOROZAMN (€3 yATWNATEN s
HLX TEPMOSTEKTPOIOB ¥ C HHMH, OnpelsfnTs A3 vadn.

b - ' Tepus

$As 4
410 Gy

Poaan
Canm (0% PL+

3adauu k npakmuyeckum padomam no meme 3.8 Pacuer mapamMeTpoB HHAYKIIHOHHOT'O U3MEPUTEIILHOTO
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prieoOpazoBarens
1) JIns MHIyKIHOHHOTO M3MEPHUTEILHOTO Mpeodpa3oBaTess ¢ YUCIOM

BUTKOB W = 1500 u momazasio cpennero Butka S = 600 mMm2
OTpeNeanTh 3aBUCUMOCTh OT BpemeHu e(t) DJIC, Bo3HUKarOIIEH Mnpu
pPaBHOMEpPHOM TMOBOpOTE MpeoOpazoBatens 3a Bpemss T = 0,Ic B

OJTHOPOJIHOM TOCTOSIHHOM MarHMTHOM II0JIe ¢ HampshkeHHOCThio 500
A/M ®3 TIONOXEHUsS, TPH KOTOPOM Yroll 0 MEXIAYy HOPMAIBI0 H
CWJIOBBIMH JIMHUSIMU TIOJISL (CM. puc.) paBeH ol = —45°, B moyioxkeHue,

IIpU KOTOpOM yroi paseH a2 = 45°. Onpenenuts IIC B MomeHT Bpemenu t = 0,05 c.

2) Ilnockast mpsMoyrosipHas Karymka pasmepoM (6x10) cm u uuciom ButkoB w = 400 Bpamiaercs ¢
MMOCTOSITHHOM CKOpocThi0 (2=2 00/ceKk B IOCTOSHHOM MarHuTHOM Tmone uHayknueid B=0,5 Tn. K
BBIBOJHBIM KOHIIAM KAaTYIIKWA MPUCOCIUHUIIA HArpy3Ky, paccuuTaHHylo Ha Hamnpsbkenue U=1,5 B u
momHocTh P=0,1 BT. Kakoe momosHUTENbHOE CONMPOTHUBICHHE HEOOXOAMMO BKIIIOYHTH MapajlieIbHO C

Harpy3Ko# Jj1st ee paboTsl B ITaTHOM peskume. CornpoTtusienue karymku R=30 Owm.

3adauu K npaKmuuecKum_paoomam _no_meme 4.1 «Pacuer mapaMeTpoOB IJICKTPOMAIrHUTHOTO CHIIOBOI'O

peodpa3oBaTess»

1) Onpenmenuth  crathueckyro  xapaktepuctuky F = F(iy)
AJIEKTPOMAarHUTHOTO  CHJIOBOrO IpeoOpa3oBaTenss (CM. PUCYHOK).
ConpoTUBJICHHEM MarHUTONPOBOJA, a TAKXKE IOTOKAMH YTCUKH U
paccesHusi d4epe3 pebpa W OOKOBbIE TpaHW MAarHUTOINPOBOJA
npeHeopeyb.

VicxonHble JaHHBIE: IIMPHUHA TOJIOCA CTaTopa a = 4 MM, MOTEPEYHBIN
pasmep craropa b = 3 MM, BO3AyIIHBIH 3a30p 6 = (.7 MM; YUCIIO BUTKOB

(44

| =l

W

w

karymku: w = 800; abconroTHas MarHuTHas npoHuIaeMocts Bo3ayxa p0 = 4w-10-7 I'n/m.
3adauu Kk npaxmuueckum padomam no meme 4.2 «Pacyer mapameTpoB MarHUTOIIEKTPHUECKOTO

CHJIOBOT'O IpeoOpazoBaTess»

1) OmnpenenuTh HampaBiICHWE W MaKCHUMaJIbHOE 3HAYCHUE
MOMEHTA, pa3BUBaEMOr0 MarHUTORIEKTPUIECKUM
npeoOpa3zoBareneM (CM. pUCYHOK: 1 — ™arHute, 2 —
KaTylIlKa, 3 - pblyar).

Wcxonuble naHHble: BHYTpPEHHMH paguyc marHuta rl = 10
MM; BHEUIHUH paanyc Maruura r2 = 34 MM; IIMpUHA MarHuTa
hm = 24 MM; yucio BUTKOB KaTymku w = 250; akTHBHOE
conpotuBiieHne karymku R = 150 Owm; MakcumanbHas
MOIITHOCTh, MOTpebasiemMast katymkoid P = 5 Br; martepuan
marauta FOHJIK 24;

_ﬂ‘ .

CyMMapHasi pOBOJAMMOCTb OJHOTO 3a30pa MarHuTHOH nenu: GX = 5.8:10-8 I'n; nmpoBoauMocTh pabouero

3azopa: Gp3 = 3.0-10-8 I'n.

3adauu_ K _npakmuueckum pabomam_no_meme 5.1 «Pacuer mnapameTrpoB

KaMHEBOM OIIOPBID»

1) Omnpenenuth MOMEHT TpEHHUS LMIUHAPUYECKOW KaMHEBOMl OMOphI (CM.

PUCYHOK) IIPH OCEBOM Harpys3Ke.

Ucxonusie nannbie: Martepuan kaMHs — KOPYHJ, KOOQGUIIMEHT TPEHUS B TOUKE
koHTakTa =500, oceBas cuna P = 10 H, auamerp BHemHero Oypra xamus D1
=1mwm, BHemHUM auaMetp packu mandsr D3= 1,1 MM, HauanbHBIA TPOAOIBHBIN

modt nands B kamae (AQ) — He3HAYUTENCH

2) OmpenenuTh MOMEHT TPEHHS KOHMYECKOH KaMHEBOW OMOpHI (CM.
PHUCYHOK) NPH paJiuaibHOI HarpysKe.

Hcxonubie mannbie: Marepuan KaMHSI — KOPYH, KOO(QQHUIMEHT TPEHUs B
Touke koHTakTa f=800, peakuuio Omopsl B KaMHE NPUHATH PABHOM
paguanbHOM Harpy3ke II0J YIVIOM KOHYcHOCTH [ (45 rpamycoB),
panuanpHas Harpy3ska G=50 H, auameTrp oTBepcThsi KaMHS IO JIMHUH
KoHTakTa d=1 MM, BenmuuuHa nipogosibHoro Jodra (A0)= 0.01 MM

3adauu K npakmuueckum padomam no meme 5.2 «Pacuer mapameTpos

RS
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TOPCHUOHHOTO TTO/IBECAY»
1) OnpenenuTs MakKCUMaIbHBIM YroJl CKPYYMBAHUS MHJIMHIPHUIECKOTO
TOPCHOHHOTO TOJIBECa U300paKEHHOTO HA PUCYHKE

Ucxonnple nannbie: Pabouas nmunHa topcwona — =10 MM, nuamerp
paboueii (ckpyumBaemoii) yactd = | MM, marepuan OpoH3a (MOIynb
caura 4320 H/MM2), KpyTsIuii MOMEHT 110 TIpo1oJibHOM ocu 10 H/Mm2

2) Bripaxxenue yria nedopmarun . °§‘« = Ak

OMMETAZIMYECKOr0  KOHCOJIBHOTO  TIojIBeca S —_—

npejicTaBieHO  Ha  pucyHke.  Ompexgenure Ny e

AHAJIMTHYECKH, TIPH KAKOM COOTHOIICHUH TOJIIINH o

hl, h2 u wmonyneir El, E2 ympyroctu Oymer / Ag = 6 (a1 — =) hiyhoEr Ey AFAL
obecreunBaThCs MaKcHMalbHas Aty hoEs Byt (Eyly — Eshi)®
YYBCTBUTEIHHOCTD 3aBUCHMOCTH yria P\/

.
B

nedopmaruu oT TeMuepaTypbl

3adauu K npakmuyeckum padomam no meme: 5.3 «Pacuer napameTpoB yrnpyrou
MeMOpaHbI

1) OnpenenuTs TONIMUHY IUIOCKOOKPYTJION MEMOpaHBI, KOTopas oOecreunBaeT
nedpopmaruio 0,5 MM ripu auamerpe 20 MM, Bo3zeicTByIolIee AaBieHue pasHo 100
klla, marepwam — HUKeIbTUTaHOBas Opon3a (Momaynas ympyroctu — 13.3x104
H/mm2)

IIpuMepnl THHOBBIX 3AJAHUN IO JIA00PATOPHLIM PadoTam

Jlabopamopnas paboma no meme 3.2 «Hcenedosanue nomenyuuomempuiecKux
U3MEePUMeEIbHbIX nPeodpazoeameiei)

Henpto BhIMONHEHUA J1abOpaTOpHOM  PabOTHI  SIBISIETCA  U3Y4YEHHE KOHCTPYKTHMBHBIX
0COOEHHOCTEM M  TEOPETHUECKUX OCHOB  pabOThl  MOTEHIMOMETPHUECKUX  HM3MEPUTENIbHBIX
npeoOpazoBareneit (MIl) yrinoBeIXx W JWHEHHBIX TEPEMEIICHUM, TMPOBEACHUE HKCIEPUMEHTAIBHBIX
HcclieIoBaHuM noreHuuomerpudeckoro MII

B pabote mpencraBieHbl TEOPETHMUECKHE OCHOBBI pPaldOTHl moTeHiuoMmerpuueckux NI,
KOHCTPYKTUBHBIE OCOOEHHOCTH mpeoOpa3oBaTesielf, MOrPEIIHOCTH, CXEMbl BKJIIOYEHUS U 0O0JacTH
MIPUMEHEHHUs IIpeoOpa3oBarTesei.

[Ipu  BbIMONMHEHMH J1laGOpaTOpHOH  pabOTHI
HCIOJIb3YETCsl YCTAHOBKA, ONMKCAaHUE KOTOPOM IMPUBEIEHO
B yueOHOM mocobuu. JlaGopaTtopHas  ycTaHOBKa
BBINIOJTHEHA B BHJE Kopmyca 1, Ha KOTOpPOM KECTKO
YCTQHOBJICHO OCHOBaHME 2 C 3aKPEIJICHHBIM Ha HEM
noreHipiomerpoM 3. TloTeHmMOMeTp BKIFOYAeTCsl B
CXeMy C HCKYCCTBEHHOM cpenHed Toukou. Jlus
MOJIKJIFOUEHUSI UCTOYHUKA MUTAHUS U PETUCTPUPYIOIIETO
npubopa (BOJBTMETpa MM OMMETpa) Ha TOPLEBBIX
CTOpOHAX KOPITyCa PacIoI0KEHbI KJIEMMBI 4.

B kauecTtBe Harpy3ku MOTYT HCIOJIb30BaThCs
pasznuuHble pe3uctopbl Ri, Ry, pacnonoxeHHble Ha
KOpIlyce YCTaHOBKM WJIM KaTyIlKa WHAYKTUBHOCTH L.
[lepemenienue METKH MNOTEHLUUOMETpPA MPOU3BOAUTCA
BpallleHUEeM PYYKH MHUKpOBUHTa 5. KoHTpoimpoBaTh BEIMUMHY MEepEeMENICHHs LIETKH MOTEHIMOMeTpa
MOYKHO BH3YQJBHO C TIOMOIIBIO CTPENKH 6 W yriioBoW mKaimel 7, duO0 Oojiee TOYHO TO TIKae
MHUKPOBHUHTA.

B kauecTBe HMCTOUHMKA MUTAHUS WCIHOJB3YETCS UCTOYHHK IMOCTOSHHOTO TOKAa WJIM T'€HEpaTrop
MEPEMEHHOT0 HAIIPSDKEHHSI, B KAUECTBE PETUCTPUPYIOIIET0 IPpUOopa — YHUBEPCAIBbHBINA BOIBTMETD.

DKCIepuMeHTaIbHas 9acTh JJA0OPATOPHOUM pabOTHI BKIIIOYAET B €05l TP 3a/IaHUS:

4
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— ONpENeNIeHNE CTaTUYECKOM XapakTepuctuku peoctatHoro MIT u pacuer ero napameTpos;

— OIpeAcIICHHE CTAaTUYECKOM XapaKTepUCTUKH moTeHuuoMmerpuyeckoro HWII mpu  pasnuusbix
3HAYEHUAX CONPOTHUBIICHUS HATPY3KU IIPH MUTAHUM OT MCTOYHHUKA IIOCTOSTHHOIO TOKa;

— OIpeAcIICHUE CTATUYECKOM XapakTepuCTUKH noreHuuoMerpudeckoro MII mpu nuranum ero or
reHepaTopa IIE€PEMEHHOIO HAIPSDKEHHUS M PAa3IMUHBIX 3HAUEHUSAX YacTOThl IMMTAIOIIErO
HaIPSDKECHUS.

MeTtoauka BBIOJHEHHUST OSKCIIEPHUMEHTa mpuBereHa B ydeObnom mnocobuu [1]. Ilepeuens
BBINOJIHAEMBIX 3aJJlaHUi M UX 00bEM YCTAHABIMBAIOTCA MpenojaBaTeleM HHIUBUAYAIbHO IS KaXKA0H
MOArPYIIIBL.

B skcnepuMeHTanbHOM 4YacTu yKa3aHbl IEpPEeYeHb U COAEp)KaHUE HEOOXOAUMBIX MPOLEAyp A
UCCIIEIOBaHMs XapaKTepUCTUK mNoTeHuuomerpudeckoro WII mpu pa3iauuHbIX cXeMax BKIIOYEHHS U
COIIPOTHBIICHUSX HAIPY3KH.

CojaeprkaHue IKCIIePUMEHTAJIbHOM YacTH:

1. I3yunThb TeopeTrueckue OCHOBBI pabOoThI moTeHnomerpuaeckux MII mo pekomenmyemoit
auTeparype.

2. 3y4nTh yCTpOICTBO U MPUHLIUII ACHCTBUS Ta00OPATOPHON YCTAaHOBKHU.

3. B cooTBeTCTBHH € 331aHUEM cOOPaTh U3MEPUTEIBHYIO CXEMY.

4. B cOOTBETCTBUHU C METOAUKOM, OITMCAHHON B METOANYECKHUX YKAa3aHUAX, SKCIIEPUMEHTAIIBHO
olnpeaenuTh crarnyeckue xapakrepuctuku U1 npu 3ananHbIX mapaMeTpax CXeMBI.

5. Paccunrars Tpedyemblie napamerpsl U1 (4yBCTBUTENBHOCTD, IOIPEIIHOCTH U T.J1.)

6. IlocTpouts rpaduKyu 3aBUCUMOCTEH BHIXOAHBIX TapameTpoB UIT oT n3mepsieMoro nepeMenieHus.

7. CpaBHUTB 3KCIIEPUMEHTAJIbHBIE IaHHBIE C Pe3ybTaTaMU pacueToB. CrenaTrb BBIBOJ.

IlepeyeHb KOHTPOJIbLHBIX BOIIPOCOB

1 Ha3oBuTE OCHOBHBIE 37IEMEHTHI KOHCTPYKIIMH NTOTeHIIMOMeTpuuyeckoro MII.

2 Kak Brusier popma ceueHns KapKaca MOTEHIIMOMETpa Ha BBIXOJHYIO XapakTepucTuky NUI1?

3 Kak BnusieT BeIM4YMHA Harpy304HOT'O COIPOTUBIICHUS Ha BBIXOAHYIO XapakTrepuctuky WUII npu
Pa3IMYHbIX CXEMaX BKIIOYCHUS?

4 KakoBo Ha3HaYeHHE 100aBOUHBIX U HTYHTUPYIOLIUX CONPOTHBIICHUH B U3MEPUTEIBHBIX CXeMax
noreHuromerpuyeckux UI1?

Jlabopamopuaa padoma no no meme 4.2 «tccnedoganue mazuumol1eKmpu4ecKux
MOMEHMHBIX NPeodpazogamerieil)

[{enbto BBITIOJIHEHUS Ta0OPATOPHOU PabOTHI SABISIETCS M3YYEHHE TEOPETHUECKUX OCHOB PadOTHI
MarHMTORIEKTPUYECKUX MTPeoOpa3oBaTeseil, UX TUIIOB, BAPUAHTOB MOCTPOEHUS U 00JIacTel MpUMEHEHMS,
a TakXe TMpPOBEJICHUE OJKCIEPUMEHTANbHBIX HCCIEAOBAHUNA MAarHUTOAIEKTPUUECKOTO MOMEHTHOTO
npeodpaszoBarers.

B pabore wuccnenyercs MarHUTOIJIEKTPUUYECKUIN
MOMEHTHBII NpeoOpa3zoBaTesib C MOJYIyrOBBIM MarHUTOM U L =
IIJIOCKOM KaTYILKOM. . =

JlaGopaTopHast ycTaHOBKAa TMPEACTABISET  COOOM
PBIYQKHYIO CHCTEMYy, OJHO TUIEYO KOTOPOH CBSI3aHO C
oOMOTKOM wmccaemayemMoro mpeodOpasoBatens 10, Ha apyrom
wieue pasMmemiaeTcs MNoaBMkHBIA Tpy3s 11. B  kadectBe
U3MEPHUTEN yIJIa OTKJIOHEHUS pBIYaKHOM CHUCTEMBI OT
TOPU30HTAILHOTO MOJOXKESHHSI IPUMEHEH B3aUMOWHTYKTHBHBIH
AaTYUK yrijia 3 B kadecTBe HCTOUYHHMKA TUTAHUS HCCICAYEMOTO
npeoOpa3oBarTess UCMONIb3yeTCs UCTOYHUK MOCTOSTHHOTO TOKA,
JJIA IINUTaHUs B3aUMOWHAYKTHUBHOT'O Hpeo6pa3013aTeJ1${
YTIOBBIX nepeMenieHu i UCTIONb3YeTCs TeHepaTop
IIEPEMEHHOT0 HamnpsikeHusl. KOHTpoap HampsiKeHUs UM TOKa B
0OMOTKE MPOU3BOAMUTCS C TIOMOIIBIO BCTPOSHHBIX BOJIBTMETPA
1 u ammepmerpa 2. Omnucanue 1a0OpPaTOPHON YCTAaHOBKU W
MCTOJHKaA BBITIOJIHCHUSA SKCIICPUMCHTA NPUBCIACHBI B y‘-IC6HOM
ocoOuH.

B skcnepuMmeHTanmbHOM uacTH pabOThl yKa3aHbl MEPEYeHb U COJACpKAHUE HEOOXOIUMBIX
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MIPOLIEAYP JUIsl HCCTIEAOBAHUS XapaKTEPUCTHK MAarHUTOSJICKTPUUECKOTO MOMEHTHOTO MpeoOpa3oBarers.

CoaepxaHue IKCIIEPUMEHTAJBHON YACTH:

1. U3y4unth TeopeTudecKre OCHOBBI pa0OTHI MATHUTOSIEKTPHUECKUX MpeoOpa3oBaTeieil mo
PEKOMEHTYEMOM JTUTEpaType.

2. 3y4uTh yCTPOMCTBO U MIPHUHIIUIT ACHCTBUS TaOOPATOPHON YCTAaHOBKH.

3. B cooTBeTCTBHM C METOAUKOMN, ONMMCAHHOW B METOJIMYECKUX YKA3AHUSX, SKCIIEPUMEHTAIBHO
OMPENICTUTh CTATUYECKUE XAPAKTEPUCTUKH MOMEHTHOTO MPeoOpa3oBaTes.

4. Paccuntats TpeOyemble mapaMeTpbl peodpazoBarest (4yBCTBUTEIbLHOCTb, TOTPEIIHOCTH U T.1I.)

5. IlocTpouTs rpaduKu SKCIIEPUMEHTAIBHBIX U PACUETHBIX 3aBHCUMOCTEH pa3BUBAEMOr0 MOMEHTA
OT TOKA U HaIIPSOKEHUS.

6. CpaBHUTB KCIIEPUMEHTANIbHBIE IaHHbIE C pe3ybTaTaMU pacueToB. CrenaTb BBIBOJ.
IlepeyeHb KOHTPOJIbHBIX BOIIPOCOB

1. Kakoe ¢usudeckoe sIBJICHHE MOJI0)KEHO B OCHOBY PabOTHI MAarHUTORJIEKTPUIECCKUX
npeoOpazoBareneii?

2. Kakue THITBI MarHUTOYJICKTPUUECKUX MpeoOpa3oBareneii Bbl 3HaeTe?
3. Yto coboit mpeaCTaBIsIIOT MATHUTORJIEKTPUYECKHE CHIIOBbIE (MOMEHTHBIE) ITpeoOpazoBarTenu?

4. HazoBUTE OCHOBHBIE IEMEHThHI KOHCTPYKIIMM MarHUTOIEKTPUUECKUX CUIIOBBIX (MOMEHTHBIX)
npeoOpa3oBaresielt.

IIpuMepbl THIOBBIX TECTOBLIX 3aaanuii B cucreme CJ10 Moodle

Bompoc 1 DYHKLMOHA/EHOE CODTBETCTBIME PEMVCTPVDYEMON BXOAHOM GUBMYECcKoi BenrunHE
MEMEDWTENEHOTD SNSMEHTS SHEUSHNEM Er0 SEIX0IHOMD CUTHANS HESEIB3ETCR...

OKS HET OTaETa

Bann: 1.00 BrifepuTe 0ouH OTSET:
2 MEMEepHTENBHEIM NpeobpazosaHrem
b. meTogom usmepeHnA
€. AMHBMMKOI MZMEPWTENEHOTO 3/IEMEHTA
I

d. UYBCTEWTENEHOCTEH) M2MEDMTENEHOMD 3NEMEHTS

[ 1 YORAAETY WBCTRNTEAMOCT)
[ D, YV LM T POTDELIMOCT s AAHEAMOCTI
POCUMPVTY ANANEIIH AIMSDEMIA

1. POAMISORATE ONOPILK AMSGEREHILLAPDOIIHIN (W HANS

BOl_lpOC 1 PacwmpuTe gmanazox HM3MEDEHIR, orpaHruEH=EIR LOMYCTHMEIM 3HaYEHKEM MOrpeLLHCCTH
NVMHENHOCT Yy BCTBMTENBHOMD 3MeMeHTa MOXHO 38 CHEeT:

BriBepHTe oguH WK HECKONEKD OTEETOE:!

[T & NOoBLIWEHWRA YYBCTEWUTENEHOCTA MEMEPUTENEHOMD 3NEMEHTa
[T b. ACNOAHWTENEHON 3aWMTEl OT NOMEX

M c avddepeHUMANEHOTD BKMKYSHWA M3MEDWTENEHBIX INEMEHTOR

[T d. NpYMEHEHWA MAaTEMaTULECKONO BRIUMCINTENA IMHEAPU3YHOLLEND CTATUUECKYHD
XAPAKTEPUCTIKY

[T e GWALTPALMW BLIXCAHOTO CUMHANa

33 CYeT MNOMB30B3HUA CO npoTH BIEHKIA LLIYHTHPYROLLWX YUa T PEIVCTHEHEL
WYBCTBUTENEHEIK SN1eMEHTOR, BOSMOXHOD...

BrifepiTe OOUH UMM HECKDEKD OTEETOE:
[T & CKOMMNEeHCWPOBATE TEMMEPATYPHYH NOTPeLUHOCTE Ha YYACTKaX WYHTUPOEaHUA

[T b.nogorHats A0 HeoOXOAMMON GYHKLIMOHANEHYHO 32BUCHMMOCTE
UYBCTEMTENEHOTO INEMEHTS

I- C. yMeHBLWEHWE NOrpewHoCTH NMHERHOCTI CTATMUYECKOR X3APaKTepUCTHKN
UYECTEMTENEHOMD 3NeMeHTa

I_ d. NoBLICKTE HaAeXHOCTE paﬁDTbl YYBCTEMTENEHOMD 3NeMeHTa

[l 2, COrNacoeaHWe MoLHOCTER pacCeAHrA B.I"IEKTDM'-IECKOH IHEPIAK
YWECTBMTENBHOMD 3NeMEHTa W NPUEeMHIMKE CUrHana
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BOI_IFJDC 1 K NapaMeTpr4eckiiM N3MepUTENbHEIM INEMEHTAM OTHOCRT..... (VKOMLIME HECKOTEKD)

Moks =eT oTEsTs BbIEEpHTE OOWH MAKM HeCKONEBKD OTBETOBE.

Bann: 1.00 [T a TepmoanekTpuueckve

[T b. MHAYKUWMOHHEIE

[ cC.TepMOpesucTMEHEIE
[T d. MHAYKTMBHLIE
r

2. BMXpPeTOKOELIe

Bonpoc 1 B3aMMOWMHIOYKTVEHEIR SaTUMK THN2 "MUKDOCUH" X3PSKTEDEH TEM, YTD
Moks HeT oTaeTa BribepuTe 0g1H MNK HECKONEKO OTBETOB:
Ban:1.00 [T a. KOHCTPYKTMEHO COCTOWT M2 MarHWTHOW CUCTEMBI "DOTOP-CTaTop" C

NepemMeHHEIM MArHWTHEIM 2320P0M W OAHOA CUCTEMBI KaTyLLIEK
[T b.Ha ka¥[goMm Nonkce CTaTOpa PacroNokeHa O4Ha KaTyLLKa

[T c. KOHCTPYKTMEHO COCTOMT M3 MarHWMTHOM cucTeMsl "poTop-cTatop” ©

MepEMEHHEIM MArHWTHLIM 3330P0M W ABYX CUCTEM KaTyluek (E036YKAEHUA 1
CUrHANEBHEIX)

[T d.Hakawaom Noaxce CTAaTopa pacnonoxeHsl oGMoTka Bo30YHASHWA 1
CUrHaneHan oBMoTKa

Il e, 0BMOTKKM BD36’y)KAEHMF| W CUrHaNEHbIE PACNOMaraTCA Ha PasHeX
KOMMOHEHTAX MarHUTHOM CUCTEMBL (poTope W cTatope)

BOI_IFJOC 1 HHMMEIH!:IIFI JaTUK C KONBLUEBLIM DOTOPOM (TWMNE MUKDOCWH) XapakTepeH Tew, uTo

Moka et oTaeTa

Bann: 1.00 BribepUTE OOWH MKW HECKOMEKD OTBETOR:

Il 4. Ha KaxX oM NOAKCe CTaTopa pacnonoxeHs! ofmoTka BO36)0KAEHH$| 1
CWrHaneHan obmoTka

[T b. KOHCTPYKTWEHO COCTOMT M3 MarHWTHOW CUCTEME! "pOTOp-CTaTop" C
nepemeHHLIM MarHUTHEIM 3330POM W OAHOR CUCTEMEI KaTyLuex

Il C. H3 KaX40M NONKCE CTITOPa pacnonoxeHa O4Ha KaTyluxka

[T d.oBmoTEW BEOZ6YXRASHWA W CUMHANEHEIE PACMNONAraHTCA Ha PasHEIX
KOMMOHEHTAX MarHWTHOR CUCTeMEl (pOTOpE W CTaTope)

[T e KOHCTPYKTWEHO COCTOMT M2 MarHWTHOR CUCTEMEl "poTop-CTaTop" ©

MepEMEHHEIM MArHWTHLIM 3330P0M W ABYX CUCTEM KaTyluek (E036YKAEHUA 1
CUrHANEBHEIX)

Bonpoc 1 |_|pH pacdyeTe METHWUTHON LEn 3NekTpoMarH M THEEL npeoﬁpaaoBaTeneﬁ MPHUHUMIETCR, YTO
EECE MArHUTHEIA NoToK COCpea0TOYEH B pEIﬁCI\-IEM 3330pe W ero MarHTHas NposoiUMMOoCTE:
Moka HeT oTaeTa

Bann: 1.00 BblﬁepHTE O1H OTBET.

' a. MpAMO NPONCPUMOHANEHE AMHE EO3AYLLIHOMD 2320pa W oBpaTtHo
NponopUMoHaNEHa ero NNowagun

¢ b. oBpaTHO NPONOPLMOHANEHA ANWHE BO3AYLUHOTO 3330pa W NPAMO
NponopUMoHaNEHa ero NNowagun

€. HEe 33BWCWT OT reOMETPUYECKNX NapaMeTpoE 3a30pa
¢ d. oBpaTHO NPONOPLMOHANEHA ANWHE BO3AYLUHOTO 3330pa WM €ro Nnowagn

o . NpAMO NPoNopUMOHaNnEHa ANMHE EOZAYLIHONO 2320pa 1 ero nnowaan

Bonpoc 1 TNMHEAH0CTE CTETVHECKOR X3PAKTEDICTIEN X3 PEKTEDHS CUMOBEIM (MOMERTHSIM)
NpeofipazosaTens:

Mok seT oTaeTa

Ban: 1.00 BrifepuTe O41- OTEET.
2. BCeM yKazaHHLIM TUNam

' b.3nekTpoMarHUTHOrO TMNa
& € MarHvTo3MekTpUUeckoro Tna
I

d. 3NeKTPOCTATUYECKOO TN

BOI'IpOC 1 MoneHT, pEBEIHBEIEMbII:d MErHNTOSASE TR LECKMI DﬁpaTHhIM anOEpEEDBaTE.I'EM paeeH
H*EM....
Moka HeT oTaeTa

(BorHeie & cucmene G urdycyuR B=0.8 T 8AuHO axmugRod Hocmu eumka L=0.2 M; 4uco
Eann: 1.00

sumyos w=400; mox kamywku i= 0.002)

(Vkomume yuCAeHHEID omasm ¢ MPEeMA SHOKOMU Nocne decAmu4Hod MOHKLY)

OTeeT:



5.2.2 TunoBblie KOHTPOJIbHbIC€ 3aJaHUA WJIK UHbIC MATE€pHaAJIbI, HCOﬁXO,Z[PIMbIe

AJISA OLeHKM 3HaHM#, YMEHUH, HABBIKOB M (W/iM) ombiTa B XOJ€e NMPOMEXKYTOYHOU
aTTeCcTaliiM N0 JUCHUIIUHE

RRO©ONoO O ~WNE

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,

28.

0.
1.
12.

IlepeyeHns TeopeTHYECKHX BONPOCOB /IS MIOATOTOBKH K 324€Ty € OLICHKOI
(ounasi ¢popma 5 cemecTp, 3a0uHasi popma 7 cemecTp)

ITonsTre craTndyeckor XapakTepuCTUKU. OCHOBHBIE BUIBI U XapaKTEPUCTUKH.

[TonsTe TuHAMUYECKON XapakTepuUCTUKH. OCHOBHBIE BUIbl U XapPAKTEPUCTUKH.

ITorpemHoCTb IMHENHOCTH U METOABI PACHIMPEHUS AUANIa30Ha U3MEPECHMUS

V3MepuTenbHbIi 2JIEMEHT B CTPYKTYpE JaTUMKa U Ipudopa

N3MeputenbHbie CXeMbl FeHepaTopHbix Y

N3mepurenbHble cxeMbl mapamerpudeckux MY

HepaBHOBECHBIE MOCTOBBIE CXEMBI

MocToBbIE CXEMBI CO CTATUYECKUM YPaBHOBELIMBAHUEM

CornacoBanue mapamMeTpoB I€HEPATOPHBIX AIEMEHTOB U U3MEPUTEIBHON CXEMBI

CornacoBaHue apaMeTpoB MapaMeTPUUECKUX FIEMEHTOB U U3MEPUTEIbHON CXEMBbI

EMKocTHBIN M3MepuTenbHbli 31eMeHT. Pusndeckue ocHOBbl. KOHCTPYKTHBHBIE 0COOEHHOCTH
[IpuMeHeHHsT €MKOCTHOTO 3JIEMEHTa Ul HM3MEpEHUs YPOBHs, OJM30CTH, B COCTaBe JaTyuKa
YCKOpEeHUs

Ten3ope3ucTuBHbIN N3MEPUTEIbHBIN 371eMeHT. Pu3nueckrue 0CHOBbI. KOHCTPYKTHBHBIE OCOOEHHOCTH
U IPUMEHEHHUE

PeocraTHbli M NOTCHIMOMETPUYECKHM H3MEPHUTEIBHBIA  3JIeMEHT. @DU3NYeCKHe  OCHOBBI.
KoHcTpykTHBHBIE 0COOEHHOCTH U IPUMEHEHUE

CxeMbl peoCTaTHBIX 3JIEMEHTOB KaK JICIUTENS HAPSHKEHUS U C UCKYCCTBEHHOW CpelHEN TOUKOM
WHyKTUBHBINA U3MEPUTEIBHBINA 1eMeHT. Pu3nueckre 0CHOBBI. CXEMBI IOCTPOEHUS U MOTPEIIHOCTH
B3anMOMHIYKTUBHBI M3MEPUTENBHBIM 3JIEMEHT C IOABMKHOW KaTyIIKOM. PU3MYECKHE OCHOBBI.
CxeMbl IOCTPOECHUSI U TIOTPELIHOCTH.

B3anMOMHIYKTUBHBI W3MEPUTEIBHBIA 3JIEMEHT C NOABHXXHBIM POTOPOM. (PH3NYECKHE OCHOBBI.
CxeMbl IOCTPOECHUSI U TIOTPELIHOCTH.

DNeKTPOMarHUTHBIA CUIIOBOM (MOMEHTHIN) mpeoOpazoBaTesb. Gusndeckue ocHOBBL. OCOOEHHOCTH
DJeKTpOMarHUTHBIN CUJIOBOI MpeoOpa3oBarelb ¢ TMHEHHOM XxapakTepucTukoil. Cxema mocTpoeHus
DNeKTpOMarHUTHHII MOMEHTHBIN NpeoOpa3oBaTesb Mpeodpa3oBarTeib C INHEHHON XapaKTepUCTUKOM.
Cxema nocrpoeHus

MarauTosnieKTpu4eckuii cuaoBoil (MOMEHTHBIN) mpeoOpaszoBarenb. Puznueckue OCHOBBI. CXeMbI
IIOCTPOEHHUS

OcHOBBI pacueTa HHIYKTHUBHBIX U3MEPUTEIBHBIX TpeoOpa3oBaresneit

OcCHOBBI pacyeTa B3aMMOUHIYKTUBHBIX U3MEPHUTEIbHBIX IpeoOpa3oBaTeeit

ACUHXpOHHBIH U CHUHXPOHHBIM Truponsuratenu. KoHcTpykuus (Ha ocu U cdepuueckoil orope),
MPUHIUN pabOThI, 0COOEHHOCTH, KOAPHHUIIMEHT CKOIbKEHHS.

Kamuesble (unnHapuyeckas, chepuueckas) 1 KepHOBBIE (Ha IIEHTpax M MpU3Max) ornopsl MpuOOpoB.
KoHcTpykTHBHBIE 0COOEHHOCTH U TPEOOBAHMUSL.

Yopyrue noasecs! (PacTskku, TopcuoHsl, TuiacTuH4aTbie). KoHCTpyKIus, mapaMeTpsl YOpyrocTd U
paspyLieHus.

VYcnokoutenu konebanuid u npemidepsl (KUIKOCTHBIE, BO3AYIIHBIE, MarHUTOWHIYKIIMOHHBIE).
KoHcTpykTHBHBIE 0COOEHHOCTH U TPEOOBAHUS
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HepequL THUIIOBBIX 3a/1a4 K 9K3aMECHY

1) OnpenenuTh cTaTHYECKYIO XapakTepUCTUKY Ugyx(x) naaykTrBHOTO UIT Nepemerienuii (cM. pUCYHOK).
ConpoTuBIEHNEM MarHUTONPOBOAA, & TAKKE MOTOKAMHU YTEUKU
U paccesHus yepe3 pedpa u OOKOBBIC TPAaHU MarHUTOIPOBOIA

npeHeopeyb. R
HcxonHbie JaHHbBIE: HAMPsDKEHUE U 9acToTa mutanus: Uy, = 10 }
B, f=1xIu;

i\

\V o\

HaYaJlbHOE 3HAUCHHUE BO3AYIIHBIX 3230p0B: Og = 0.7 MM;
IJIOIAIb CEYCHHUSI MarHUTONPOBOAa (cTaropa): S, = 4 MMZ;
YHCII0 BUTKOB U CONPOTHBIIEHHE Kax 10l katymku: W = 800, Ry
=720 Om;

no6asouHoe conpotusieHue: R =400 Owm;

_ 7
a0COJIIOTHAsl MarHUTHASI IIPOHUIIAEMOCTh BO3yXa Lo = 41-10
I'a/Mm.

N

2) OnpenenuTh CTaTHYSCKYIO XapakTepUCTHKY Ugyx(X) naaykTHBHOTO WIT
nepeMenieHnil (CM. pUCyHOK) U TocTpouth ee rpaduk. ConpoTuBieHUEM
MarHuTONPOBOJIA, a TAKXKE MOTOKAMHU YTEUKH U pacCesHus uepe3 pedpa u
OOKOBBIC I'PAaHM MarHUTOIIPOBOJIA IPEHEOPEYb. ~U
VcxonHble AaHHBIC: HaMpspKeHUEe u dactora mutanus: Uy, = 10 B, f =1

k['II; MmHMpUHA IIEHTPAJBLHOIO IIOJIFOCAa CTaTopa dy = S5 MM, IIUpHHA
OOKOBOTO TMOJNIOCAa CTaropa a8; = 3 MM, TONEPEYHBIA pa3Mep mmi
MarHuTONpoBoaa b = 4 MM; HayaabHOE 3HAYCHHME BO3JYIIHOTO 3a30pa: Op :I

X

= 0.5 MM; ynciio BUTKOB Karymku: W = 600; akTUBHOE CONpPOTHUBIICHHE
karymku: R = 800 Om; conpoTusienue Harpy3ku: Ry =200 Owm;
abcoroTHasi MArHUTHAs POHUIIAEMOCTh BO3/AyXa: Lo = 47107 Tu/m.

N
<
¢

y

3) Onpenenutsb CTaTUYECKYIO XapaKTepUCTHKY  €BBIX(X)

B3auMouHAykTUBHOrO  WMII  mepememennii  (CM.  pUCYHOK).

ConpoTHBIEHHEM MarHUTONPOBOJA, a TAKK€ IMOTOKAMU YTEUKH U | D
I w ? w

paccessHusl 4epe3 pedOpa W OOKOBbIE TpaHHM MarHUTOMPOBOJA I A
npeHeopeys. A 2
UcxonHble JaHHBIC: MTUPUHA TIOJIIOCA cTaTopa a = 4 MM, TIOTIEPEYHbIN % '
pasmep b = 2 mwM; HayanbHbIM 3a30p O = 0.5 MM; HampsikeHHE U
yactota nmuTanusg: Umut = 36 B, f = 400 I';unciio BUTKOB 0OMOTKH
Bo3OyxaeHus: wl = 600;__akTUBHOE COMNPOTUBIECHHE OOMOTKH
B0o30yxkaeHus: Ry = 1200 Om; unciao BUTKOB CUTHAILHOM OOMOTKH: W)

= 600; abCOMOTHAs MATHUTHAS POHHIIAEMOCTh BO3IyXa: Lo = 47-107 TH/m.

4) Onpenenuth cTaTudecKyro XxapakTepucTuky Uy (o) B3aumonnayktusroro WII mepemermenuii (cwm.
pucyHok). ConpOoTHBIEHMEM MAarHUTONPOBOJA, a TaKXe IIOTOKaMU
YTEUKH U paccesHus depe3 peOpa W OOKOBbIE IPaHU MarHUTONPOBOJIA @

npeHeOpeys. I_._ N

VcxonHble TaHHBIE: IIMPHHA [IEHTPAIBHOTO MOJII0CA CTaTOpa 89 = 5 MM, i |
1

mprHa OOKOBOTO TMOJIIOCA cTaTopa 8; = 3 MM, IOMEPEYHBId pa3mep o—> = )
. - <
marHuronpoBoga b = 4 wmm; Bo3mymHblid 3a3op & = 0.15 wmmM; U, W +> TP W2 e
P
HanpspKeHue ¥ yactota nutanus: Uy, = 36 B, f =400 I'i; uncio BUTKOB @ f A Z

oOMoTKH BO30OYxaeHus: Wi = 600; akTUBHOE COMPOTUBIEHHE OOMOTKH
B0o30yxkaeHus: Ry = 1200 OM; 4nClio BUTKOB CUTHAIBHOU OOMOTKHU: Wy = _
600; pammyc poropa: I = 12 wmm; aOcoitoTHass MarHUTHas L

IIPOHULIAEMOCTb BO3IyXa: [ = 47107 Tu/m. —

—
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5) Ompenenuth cratuyeckyro xapakrepuctuky F = F(iy)
AIEKTPOMArHUTHOTO CHJIOBOTO MpeoOpazoBaTelis C JIMHEHHBIM
YIIPaBICHUEM (cm. PHUCYHOK). ConpoTtuBneHreM
MarHMUTONpPOBO/A, @ TaKXKe MOTOKAMU YTEUKH U pPacCesHus
gepes pedpa u OOKOBBIC TPAaHU MarHUTOMPOBOIA TIPEHEOPEYb.
Hcxonupie JaHHble: IIUPUHA IEHTPAIbHOIO M OOKOBOIO
MOJIFOCOB CTaTOPOB a = 4 MM, MONEPEYHBbIi pasmep cratopa b =
3 MM, BO3AymIHBIN 3a30p O = 0.7 MM; YHCJIO BUTKOB KaTYyIIKH
B030yxneHus: W = 800; 4nCcII0 BUTKOB KaTYIIKH YIPABICHUS:
w = 600 aOconoTHas MarHUTHas MPOHUIIAEMOCTh Bo3ayxa M0
= 47-10-7 I'a/m, Tox Bo3Oyxaenus 0,1 A

Uy

IlepeyeHb TUNOBBIX 33IaHUI K KYPCOBOMY IIPOEKTY
(ounasi popma 5 cemectp, 3a0uHas popma 7 cemecTp)

1) HaumeHoBanue: «B3auMonHIyKTUBHBIN Tr(depeHIIMaTbHbIA JaATYUK YIIIOBBIX MEPEMEICHHUI)

Yucnennvle napamempul 3a0aHUs

Hanpsioxenue nutanus

JlnanaszoH n3MepeHus
MaxkcuMalbHBIN Yoyl OTKJIOHEHUS
Cxema noctpoeHus

N3mepurenbHas cxema

Tpebyemast KpyTU3HA XapaKTEPUCTUKU
[TorpemHocTs TMHEHHOCTH

ba3oBast KOHCTpyKIHS

["aGapuTHBIE pa3Mepsl

[lepeuens 00s3aTENbHBIX YepTEKEN

24 B 400 I'g

+3 rpanyca

+3,5 rpanyca

2 TI-00pa3HbIX ceplleyHHKa

1 OB, 1 OC Ha KaXJ10M CepJICUHUKE

(OC -nocnenoBareabLHO-COTIACOBAaHHO

OB — nocnenoBaTenbHO-BCTPEYHO)

He menee 300 mB/rpamyc

He 6oxee 3,5 %

ATIJIAC Nel1.10

(65%45x%20) mm

1 Coopounstit ueptexx UIT (C6), 2 Karymika
B030yx11eHus (C6), 3 ITakeT craTopa ¢ KaTymIKaMH
(C0), 4 ITaket potopa (C6), 5 JIuct potopa (/1)

Ilepeuenv nynkmos ons pa3pa60m1<u 8 KYPCOBOM npoekme

1) IlpopaboTaTh KOMIIOHOBKY KOHCTPYKIIUH ITpeoOpa3oBarTeist Ha OCHOBE 6Aa30BOi ¢ y4eTOM 3aJlaHHs
2) BoinonHuTh pa3paboTKy NPUHLIUIHAIBHON 3JIEKTPUUECKON CXEMbl COEIMHEHUSI 0OMOTOK U
BBIBECTH (POPMYIIBI BBIXOJAHOTO CUTHAJIA Kak pyHKUUU UHAYKTUBHOCTEH (mmu D/1C)

3) BhIMONHUTE OCTPOCHKE U pacyeT MarHUTHOM 1enH (OMPEeIeIUTh 3aBUCHMOCTh MarHUTHBIX
MIOTOKOB B KaTyIlIKax OT IPOBOAMMOCTEN BO3AYIIHBIX 3a30p0B). OnpenenuTb HHIYKTUBHOCTH
karymek (mim 2J{C kaTymiek) kak QyHKIUHN MarHUTHBIX MPOBOIMMOCTEN UX MarHUTHBIX IeTel

KaTyIleK.

4) BbINONHUTH Pa30MBKY MPOBOJAUMOCTEH BO3IYIIHBIX 3a30pOB Ha (GUTYPhI TPOBOAUMOCTH

5) Paccuurarths npoBogMOCTH QUTYp pa30MBKH 3a30pOB U BHIBECTH (POPMYJIBI 3aBUCUMOCTH
MarHMTHOHN MPOBOJIMMOCTH 3a30POB OT MepeMeEIIeHUs poTopa (B 3aJaHHOM JIMaIa30He)

6) Paccuurarh nmapameTpsl KaTymiek (AuamMeTp MpoBOAa, YUCIO BUTKOB, IPEACTbHBIA TOK, pa3Mephl)
7) Ioctpouts rpaduk BHIXOAHOTO cUrHANA. ONMpPEAeTUTh MOTPEHIHOCTh TMHEHHOCTH B 33 JAHHOM
JMarnazoHe 3Ha4YeHUi BXOAHOTo napameTpa. [locTtpouTs rpaguk OTHOCUTENBHOM MOTPEeIHOCTH

JIMHENHOCTH

8) BhIMOMHUTE pacyeT TeMIepaTypHOW OTPEITHOCTH M MOCTPOUTH rpaduK (10 TaHHOMY ITyHKTY
pexomenayercs npumeHsTe MATLAB. (metonuka npumenenus MATLAB nans BeinoiaHeHus pa3ena

npuseneHa B kypce C/10))

9) BeImoaHUTh rpad)uuIecKyro 4acTh ¢ 0hopMiIeHHEM crielnDUKaIUil Ha KK IyI0 TPHUBOIMMYIO

cOOpKy
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2) HawumenoBanue:

YTJIOBBIX ITEPEMEILICHUI»
Yucnennvie napamempuol 3a0aHUs.

«HIyKTUBHBIA AuQdepeHnaIbHblii  MOCTOBOW MpeoOpa3oBaTelib

Hanpsoxenue nutanus

Jwnamna3on usmepeHus
MaxkcuMmanabHbIN YToJl OTKIIOHEHUS
Cxema noctpoeHus

I/I3MepI/ITeHBHa${ cXeMa

Tpebyemas KpyTHU3HA XapaKTEPUCTUKHI
[TorpemHoCTh TMHEUHOCTH

ba3oBas koHCTpyKITUS

["aGaputHbie pazMepsl

[Tepedenn 00sA3aTENBHBIX YEPTEKEH

16 B 600 I'

+4 rpanyca

+4,5 rpagyca

2 MOTYKOJIBIIEBBIX CePACUHUKA (C IBYMS CTEPKHSIMU HA
KakoM moa yriaom 90) (cepreyHuku B o0oiime
M30JIMPOBAHBI IPYT OT JPYyTa)

MocroBas 1o 1 karyiike Ha OOKOBBIX TOJOCAX C ABYMS
JIOTIOTHATEITFHBIMU PE3UCTOPAMH

(mapayuieIbHOE CHMMETPUPOBAHHE)

He menee 150 mB/rpanyc

He Gonee 3%

ATIIAC Nell.11

50 mm, h=20 MM (IO OCHOBaHUIO)

1 Coopounsiii yeptexk UIT (CO), 2 Karymka
Bo30yxknenus (CO) , 3[1aker craropa ¢ karymkamu (C0),
4 Jluct craropa (1), 5 Tlaker poropa (C6)

Ilepeuenv nynkmos ons pa3pa60m1<u 6 KYpCco60OM npoekme

1) [IpopaGoTaTh KOMITIOHOBKY KOHCTPYKITUU TIpeoOpa3oBaTeis Ha OCHOBE 0a30BOM C yUETOM 3a/IaHUsI
2) BeimomHUTh pa3paboTKy MPUHIUITHAIBHON 2JIEKTPHUUECKON CXeMbI COeTMHEHUSI 0OMOTOK U
BBIBECTH (DOPMYIIBI BEIXOJHOTO CUTHANIA KaK (pyHKIMH nHAyKTuBHOCTEH (Mmu D/[C)

3) BBIMOIHUTD TOCTPOEHKE U pacdeT MarHUTHOM 1enH (OTMPEIeIUTh 3aBUCHMOCTh MATHUTHBIX
MTOTOKOB B KaTyIIKaX OT MPOBOJIUMOCTEH BO3IYIIHBIX 3a30p0B). OTpeenuTs HHIYKTHBHOCTH
karymek (mim DJ]C kaTymiek) kak QyHKIIMA MarHUTHBIX TIPOBOJAUMOCTEH UX MarHUTHBIX HIeTIeH

KaTyIleK.

4) BIOHUTH pa30MBKY IPOBOAUMOCTEN BO3AYIIHBIX 3a30pPOB HA (PUTYPhI IPOBOAMMOCTH
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5) Paccuurarh npoBoguMocTy GUIyp pa3OMBKH 3a30POB U BHIBECTH (POPMYJIBI 3aBUCUMOCTH
MarHMTHOHN MPOBOJIMMOCTH 3a30pOB OT MEepeMEIICHHs poTopa (B 3aJaHHOM JHAIa30He)
6) Paccuurath nmapamerpsl KaTymek (Auamerp NpoBOAa, YUCIO BUTKOB, IPEACIbHBIH TOK, pa3Mephl)
7) Ioctpouts Tpaduk BEIXOAHOTO cUrHana. ONpeaeuTh MOrPEUIHOCTh THHEHHOCTH B 3aJaHHOM
JManazoHe 3Ha4YeHU| BXOAHOTO napameTpa. [locTpouTs rpaduk OTHOCHTENBHOM MOTPEITHOCTH
JIMHEWHOCTHU
8) BhIMOIHUTD pacyeT TeMIIepaTypHOI OrPEIIHOCTH M MOCTPOUTH rpaduK (10 TaHHOMY ITYHKTY
pexomenayercs npumeHsate MATLAB. (metonuka npumenenus MATLAB nans BeinmosaHeHus pasaena
npuBeaeHa B kypce C/10))
9) BoimosiHUTh rpaduyuecKyro 4acTh ¢ 0hOpMICHHEM crieln(DUKAIMN HAa KAKIYIO PHBOAUMYIO
cOOpKy

DCKU3bl 271eMeHmo8 KOHCMPYKUUU-NPOmMomuna

Capta  HOWMTmuIS

1 Sl m&v-'i ayer “}'.W (Rt L
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5.3. [Ipoueaypa oneHUBAaHUSA Pe3y/IbTATOB 00GYYEHMS MO AUCIUILINHE

[Ipouenypa oreHuBaHUs pPeE3yabTAaTOB OOyUYEHHUS IO TUCHUILUIMHE «DJIEMEHTBhl NPUOOPOB U
CHCTEM» COCTOUT U3 CIEAYIOIINX TAIOB:

1. Texymmii KOHTPOJIb (OTIMCAHKE TTOKA3aTeNIeld U KPUTEPUEB KOHTPOJIST YCIIEBAEMOCTH, OIMCAHNE
IIKaJl OIICHWBAHUs Ha 3Tare TeKyIlel aTTecTalluy npeacTaBieHs! B Tadi. 5.1.1,-5.1.2, mpumeps! 3aganuit
B 5.2.1).

2. IIpomexxyTouHasi aTTecTalus (OMMcaHue MOKazaTesell U KPUTEPUEB KOHTPOJIS YCIIEBA€MOCTH,
OIMMCaHWe NTKaJ OIICHUBAHMS HA 3TAIle MPOMEKYTOYHON aTTECTAIMH MPEJCTaBIeHBI B Ta0n. 5.2, 5.3, 5.4,
5.5, BOMPOCHI U TpUMEpbI 33aHuii B 1. 5.2.2).

Hns moxazareneit kommnetreHiuid [IKC-2, TIKC-4, dopmupyemMbix B paMKax IUCIUTUTHHBI,
HOPUBOAUTCS MPOIIEAYpa OLCHKH Pe3y/bTaToB 00yuenus (tabdm. 5.5.1-5.5.2)
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Ta6muua 5.5.1 — [Ipoueaypa, KpUTEpUU U METOIbI OLIEHUBAHUSI PE3yIbTATOB 00yUIEHUS

Kpurepun onieHnBaHus pe3yIbTaTOB

1 KpuTEpHIi — OTCYTCTBHE 2 KpUTEpHUH — HE TIOTHOE . . Metozpi
HnaHpreMHe PE3YIbTAThI 06y‘IeHI/I$I prrep yr prrep 3 xpuTepHii — xoporiee 4 KpUTEpHUi — OTINYHOE YCBOCHHE
YCBOCHHUS YCBOEHHE OLCHHUBAaHUWs
YCBOEHHE «XOPOLIO» «OTJUYHO»
«HEYJIOBJIETBOPUTEILHOY «yIOBJIETBOPUTENHLHO»
Kommnerenuust [IKC 2 (unauxaropst IIKC 2.3, ITIKC 2.4)
3HATE: ITomnoe orcyrcrBue | YactuuHoe MIOHATHIHOE | YBepeHHOE MOHATUITHOE | YBepeHHOEe MOHATUHHOE MBIIUIEHHE U a) KOHTPOJIb
-TTpHHLKIIB PaGOTHI PA3IMIHEIX BHAOB TyBCTBHTEIbHBIX H€MeHToB, | NOHATHAHOTO MBIIUICHUA M | MBIIUICHHS M OCO3HAHHME | MBIILICHHE u OCO3HaHME | OCO3HAHME CBEACHMH B  JIAHHOM | arTHBHOCTH B
WX MATEMATHYIECKOE OITHCAHHE W KOMITOHOBKY, 3HaTh poGsiemarky | OCOSHAHHS  CBENCHWH B | CBEJCHMI B JaHHON obmactn | cBelieHMHt B JaHHOM 00MacTH | OONACTH TEXHHKH C BO3MOKHOCTBIO JCKYCCHSIX Ha
IIPH [IPOCKTHPOBAHIH GJI0KOB 1yBCT. 31€MEHTOB U IIyTH pelleHns Ha | AAHHOM 007acTH TEXHHWKH. | TEXHUKH. IMoBepxHOCTHOE | TEXHUKH c OT/IENBHBIMU | ONEPHPOBAHUS n TOTIIECKOTO | o ax 13, JIP:
-HasHaueHHe, KOHCTDYKUHMH, (DYHKLMOHHPOBAHHE, IapaMeTpsl | COBEPLICHHOE He | IOHUMAaHHE HPUHLIMIIOB, | HETOYHOCTAMH. VBepeHHOE | OOBEIMHEHHs C KATeropusMH JPyrux 6) CTHI”Iﬁ ’OH (;c a
TUIOBLIX JeTaneil M y3IOB HA DA3IMUHBIX [pWHLMIAX, 3Harh | TOHWMAHWE  TPHHIMMOB, | KOHCTPYKIMH, —MapaMeTpoB. | TIOHHMaHHE TPHHIAIIOB, | TEXHUYECKNX WCIMILIMH. YBEpEHHOE Y p
NPOGIIEMATHKY [POEKTHPOBAHMS feTanell W SIEMEHTOB M myru | KOHCTPYKIH, YactuaHoe OCO3HAHUE | KOHCTPYKIIWH, NapaMeTpoB | TIOHMMAHWe TIPHHIMIIOB, KoHCTpyKiwit, | IIPAKTHICCKHX
pelleHHs  Ha  KOHCTPYKTHBHOM M CXeMHOM  ypoBHAX. | [APAaMETPOB. AOCOMIOTHOE | HA3HAYCHHs GA30BBIX NCTAlCH | TOIBKO B pamMKax | mapaMeTpoB B paMKaX HE  Tonmbko | 3aHATHAX lipu
KOHCTPYKTHBHOM 1 CXEMHOM YDPOBHSIX. HE 3HAHWE HA3HAYCHUS | M JIEMEHTOB YCTPOWCTB. TEOPETHIECKOT0 M | TEOPETHYECKOro ¥  TPaKTHYeCKoro | PEIICHUHU
6a3oBBIX  jeraiei n MIPaKTHYECKOTO Kypca. | Kypca, HO CaMOCTOSITENBHO | MHIUBUITYaIBHBIX
3JIEMEHTOB YCTPOUCTB. OcozHanue HasHaYeHUs | OCBOCHHbIX. OCO3HAHMEe HA3HAYCHUS | 3ayay;
6a303111x neraneil ¥ >JIeMEHTOB 6a3031ilx neTaneif M ONEMEHTOB | p) IIPOMEKYTOUHAs
CTpOICTB CTPOICTB, WX BapHali, BaXHBIX H
yerp yerp ’ P ’ aTTecTalus (KIT,
BTOPOCTENEHHBIX apamMeTpoB
9K3aMEH)
KOHCTPYKIIMHI
YMeTh: IMonHoE He ymenne | He yBepenHoe yMmeHne | YBepeHHOE YMEHHE | YBEPEHHOE yMEHHE CaMOCTOSATENBHO | a) KOHTPOJIb
-MlpoBoauth  paséop (U3MYeCKMX ~ TPUHLMIOB  paGoTsl | AHATM3HPOBATH aHAJIM3UPOBATh aHAJIM3UPOBaTh AHATTM3UPOBATE  KOHCTPYKTHBHBIC M | AKTHBHOCTH  y4acTHs
4yBCTBUTE/IBHBIX SIEMEHTOB, BLIBILTS HELOCTATKY KOHCTPYKLMM 1 | KOHCTPYKTHBHBIC U | KOHCTPYKTHUBHBIE U | KOHCTPYKTHBHBIC U | (GyHKIMOHAIBHEIE NapamMeTpsl | ya 13, JIP;
KOMIIOHOBKH OT/€/IbHBIX 1yBCTB. 3]1EMEHTOB U GJI0KOB. (dyHKIMOHAEHEIE (dyHKIMOHAEHEIE (yHKIMOHAIBHEIE — MAapaMETPhl | JIEMEHTOB WX CBA3b C  JPYTHMH 6) npoBepKa
-AHAIM3MPOBATh KOHCTPYKLHMH, (yHKLIMOHHDOBAHHe, mapaMerpsl | 1APaMeTpsl onementos. He | mapamerpel omementoB. He | onemeHToB  mpu  HaBojsmied | snemeHTaMu mnpubopa. CrocoGHOCTR o3 ata Ha
’ > o JbTaTa Ha IIpH
THUIOBbIX JeTaseil U y31OB HA PAsIMYHBIX NPUHIMIAX. BBIABIATH CTOCOOHOCTH BBISIBUTH | YBEpEHHAs CIOCOOHOCT | CTOpPOHHEH nHPOPMAIMH. | OXapaKTepH30BaTh notermmamsree | PO p
OUIMGKA KOHCTPYKIWMH, KOMTIOHOBKH H COMPSUKEHHS OT/ENbHbX | OIMOKH KOHCTDYKIMM U | BBIABHTE ommbki | CrocoBHOCTS OXapaKTepH30BaTh | OMIHOKM KOHCTPYKIMM M compsikenus | PEUICHHH 3ajad Ha [I3,
Y37I0B Pa3IUYHBIX QU3MIECKUX PUHIINTIAX. CONPSDKEHUs  DJIEMEHTOB. | KOHCTPYKLMH M CONPSUKEHMS | OMIMOKH KOHCTPYKIIUH u | onementoB W mpemioknTh mytm mx | 3auwmre JIP
CoBepllIeHHOE HE yMeHHe | dyeMeHTOB. He yBepeHHOE | CONMPSDKEHHS SJIEMEHTOB NPU MX | NPO(MIAKTHKA. YMEHHE BBISBUTH B | B) MIPOMEKYTOYHAs
BBISIBUTH B KOHCTPYKIIMH | YMEHHE BBISIBUTH B | SBHOM TIPOSIBICHNH . YMEHHWE | KOHCTPYKIIUH OCHOBHEBIE u | arrecranus (KT1,
OCHOBHBIE ¥ | KOHCTPYKUMH OCHOBHbIC M | ONPEACHHTE B KOHCTPYKUHMH | BCIOMOraTeNIbHBIC SIEMEHTHI, HX CBf3b | 3K3aMeH)
BCIIOMOTaTeIbHbIE BCIIOMOTATeIbHEIC DJIEMEHTHI. | OCHOBHEIE M BcriomoratenbHele | Crioco6HOCTH TIPEITIOKHUTE
SJIEMEHTBHI. 3JIEMEHTHI. IPH KOHCYIIBTAIlN AN TEPHATUBHYIO KOHCTPYKIIHIO.
Baaners ITonnoe orcyrctBue | CriocoOHOCTH a"Hamm3a | CriocoOHOCTH a"aimsa | CriocoOHOCTH CaMOCTOSATEILHOIO a) 3alllUTa OTYETOB
-HaBbikoM aHamm3a (U3MY. 1 MATeMaTHd. MOAENeH, KOHCTpyKimi | HABbIKA aHanm3a | QU3MUECKHX u | (U3MYECKNX M MaTeMaTHYeCKHX | aHam3a (usIIecKnx u | JIaGopaTopHEIX paGoT,
YYBCTB. SEMEHTOB M WX 0JokoB. HaBbIKOM BBIpaGOTKH ITyTei (uzgecknx M | MaTeMaTH4eCKMX  MoJENel | Mojieneil 3JIeMEHTOB U JeTaleif ¢ | MaTeMaTHYeCKHX MOJeNei 31eMEeHTOB

YITydIIEHUs]
3]IEMEHTOB
- HaBplkOM aHamM3a KOHCTPYKIMM KOMIIOHOBKH. JI€Talel, y3JloB M
6110k0B TTPHOOPOB, crcTeM. HaBbIkOM BBIPaOOTKH ITyTeH yTydIIeHus
XapaKTEePHCTHK, KOHCTPYKIMH, KOMIIOHOBKHM JeTajged M y3/0B Ha
Pa3IMYHBIX TPUHIMTIAX

XapaKTEPUCTUK W KOHCTPYKIHUHU YIYBCTBUTCIBHBIX

MaTeMaTHYECKUX MOJIeNIeH
3JIEMEHTOB U Jietajieil. Her

HaBbIKa BBEIOOpA
paroHaIbHOM
KOHCTPYKIIUH u

peanusanuu ysia, 1€Tajlu.

3JIEMEHTOB M JIeTalled ¢
CYIIECTBEHHBIMI OIINOKaMH.
Hasrik BBEIOOpA
panMoHaIbHONW KOHCTPYKIIMU
U peanu3alyuy y3ia, JeTalu ¢
JIOITYIIEHUEM CYLIECTBEHHBIX
OmudoK

OT/IeNbHBIMY olOKaMu. HaBbik
BEIOOpa panuoHaIbHON
KOHCTPYKIIMM W  pealn3anin
y31a, JeTald C JOMyLICHUEM
OTZENbHBIX HETOYHOCTEH.

u neraneil 6e3 ommOOK. YBEpeHHBIN
HaBbIK BBIOOpA PpalOHAIBEHOH
KOHCTPYKIMH W pealn3alid y3ia,

nerana oe3 HETOYHOCTEH,
apryMeHTaIus MPEUIOKEHHOTO
penreHusl.

NpOBepKa pe3ynbTaTa
HPaKTUYECKUX
3aHATHH peleHus,

0) IPOMEXKYTOUHAs
aTTecTanys

(KTI, ax3ameH)
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Tabmuma 5.5.2 — [poneaypa, KpUTEpUU U METOIbI OIICHUBAHHSI PE3YJIbTATOB O0yUCHUS

[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepun onieHnBaHus pe3yIbTaTOB

1 kpuTepuii — OTCYTCTBHE
YCBOEHHS
«HEYIOBJIETBOPHTENLHO»

2 KpUTepHil — He TIOJTHOE
yCBOEHHUE
«YJOBJICTBOPUTEIBHO»

3 xpuTepHii — xoporiee
YCBOEHHE «XOPOLIO

4 KpUTepHil — OTINYHOE YCBOCHHE
COTJIHYHO»

MeTtoabl
OIICHUBaHUS

Kommnerenuust IIKC-4 (maaukarop IKC 4.2)

3HaTh: IMonHoe orcyrcTue | Yactnunoe TIOHATHITHOE | YBEpeHHOE HNOHATHIHOE | YBepeHHOe MOHATHIIHOE MBIIUIEHHE U | a) KOHTPOJIb AKTHBHOCTH
TunoBble KOHCTPYKIUH ¥ CIIOCOObI KOMIIOHOBKH y3JIOB M 3JI€MEHTOB | NOHATUHHOTO MBIIUICHUSA U | MBIIUICHHS W OCO3HAHHE | MbILIICHHE u OCO3HaHHE | OCO3HAHME CBEACHMH B  JAaHHOW | B JIUCKYCCHUSIX Ha
npubopoB.  TpeOoBaHMS K  COCTAaBICHHIO  IIOJIEMCHTHBIX | OCO3HAHMS CBEICHHHM B | CBEJCHUH B JaHHON 0ONAcTH | CBeJeHHH B JaHHOM oOiacTH | OOJacTH TEXHUKH C BO3MOXKHOCTBIO | JeKkmusx, I13, JIP;
crenupuKanuii KOHCTPYKIHH. JTAHHOH O0O0NaCTH TEXHHKH. | TEXHHKH. IToBepXHOCTHOE | TEXHHKH c OTHENBHBIMU | OINEPUPOBAHHS u Jorudeckoro | 0) yCTHBIA ompoc Ha

CoBepleHHOE HE | NOHMMaHHe HPUHIMIIOB, | HETOYHOCTSAMHU. VYBepeHHOE | OOBEIMHEHUS C KATErOpUsAMU APYruX | HPAKTHYECKMX 3aHATHAX

NOHMMAaHHEe  IPUHIMIOB, | KOHCTPYKIHWil, IapaMeTpoB. | IOHHMaHUe NPUHINIOB, | TeXHUYECKUX IUCIUIUIMH. YBEpEeHHOE | Ipu peIIeHUH

KOHCTPYKIIUH, Yactiunoe OCO3HAHHE | KOHCTPYKIHH, apaMeTpoB | MOHMMAaHHE NPHUHIUIIOB, KOHCTPYKIUH, | MHIWBHIyalbHBIX 3a/ad;

napameTpoB. AOCOJIIOTHOE | Ha3zHaueHHs 0a30BbIX JETaNeH | TOJIbKO B paMKax | mapamMeTrpoB B paMKax HE  TOJbKO | B) MIPOMEXYTOUHAS

HE 3HAHWE HA3HAYCHUS | M JJIEMEHTOB  YCTPOICTB. | TEOPETHYECKOTO M | TEOPETHYECKOro W  TPaKTHYECKOro | aTTecTamus (K11,

6a3oBBIX  jeraiei u | 3HaHme TpeboBaHuit K | TPaKTH4ECKOro Kypca. | Kypca, HO CaMOCTOATENBHO | SK3aMeH)

3JIEMEHTOB ycTpoiicTB. He | moaneMeHTHBIM Oco3nanue Ha3HAuYeHHs | OCBOGHHBIX. Oco3HaHHME Ha3HAYECHHs

3HaHWEe TpeOOBaHUH K | CreuupUKanusIM 0a30BbIX JeTaliedl M 3JeMEHTOB | 0a30BBIX 3JIEMEHTOB YCTPOWCTB, HX

MIODJIEMEHTHBIM YCTPOMCTB. 3HaHUE TPeOOBaHWH | BapHalUii, BAXXHBIX M BTOPOCTEIIEHHBIX

crienUKaLHIM K HO2JICMEHTHBIM | NapaMeTpPOB  KOHCTPYKLHMH. 3HaHHE

creuupuKauiam TpeboBaHui K M03JIEMEHTHBIM
crieuduKamsam

YMmern: Ilonnoe HE ymenne | He yBepenHoe yMeHHE | YBepeHHOoe yMeHHE | YBEpPEHHOE YMEHHME CaMOCTOATEIbHO | a) KOHTPOJb AKTHBHOCTH
AHaIM3UpOBaTh KOHCTPYKTHBHYIO KOMIIOHOBKY Yy371a, HpHOOpa. | aHAIM3HPOBAaTh aHaIU3UPOBaTh aHAJIN3UPOBAThH QHANM3UPOBATh KOHCTPYKTHBHBIE M | ydactus Ha I13, JIP;
BBISBISITE B KOHCTPYKIMM OCHOBHBIE M BCIIOMOTATelbHBIE | KOHCTPYKTHBHBIE U | KOHCTPYKTHBHBIE U | KOHCTPYKTHBHBIE u | (yHKIHOHANBHEIE mapameTpsl | 0) HpoBepka pesyibTaTa
3JIEMEHTHI, KOMIIOHOBATh HAa HUX KOHCTPYKTUBHBIC CIICLU(DHKALIIH. (YHKIMOHATEHBIC (YHKIMOHATEHBIC (yHKUMOHAIBHBIC — [apaMETPbl | 3JIEMEHTOB HX CBS3b C JPYTMMHU | Ha IIPH pELICHUM 3a]ad

napametpsl 3nemenToB. He | mapamerpsr smementoB. He | smemeHTOoB npm  HaBoxsmied | smemeHTamm mpubopa. Croco6rocts | Ha I13, 3ammre JIP

CTOCOOHOCTH BBISIBUTH | YBEpEHHAs CIOCOOHOCT | CTOpPOHHEH nHOpMaIMU. | OXapaKTepH30BaTh MOTEHIHAIEHEIE | B) IIPOMEXKYTOUHAsT

OMMOKH KOHCTPYKLIMH M | BBISIBUTH oumOku | CriocoOHOCTh OXapaKTEPU30BaTh | OMIMOKM KOHCTPYKLMHM M CONPSDKEHHS | aTTecTalus (KI1,

CONPSDKEHHSI  JJIEMEHTOB. | KOHCTPYKIMH M CONPSDKEHHS | OLIMOKU KOHCTPYKIIHH W | DIEMEHTOB H IPEUIOKUTh IYTH HX | JK3aMeH)

CoBepIieHHOE HE yMEHHE | >JIeMEHTOB. He yBepeHHOe | CONpSDKEHHS 3JIEMEHTOB IPH MX | IPO(QMIAKTHKHA. YMEHHE BBISIBHTH B

BBUSIBUTH B KOHCTPYKIMH | YMCHHE BBISIBUTH B | SBHOM MPOSBICHHH. YMEHHE | KOHCTPYKIUH OCHOBHBIE u

OCHOBHBIE U | KOHCTPYKIMH OCHOBHBIE ¥ | ONpENENUTh B KOHCTPYKIMH | BCIOMOTaTeNbHBIE DJIEMEHTHI, HX CBSI3b

BCIIOMOTaTeIbHbIE BCIIOMOTATeIbHEIC SJIEMEHTHI. | OCHOBHEIE M BcriomoratenbHele | Crioco6HOCTH TIPEITIOKHUTE

9JIEMEHTBI. JIEMEHTBL. OPH KOHCY/IbTAIlHN AIBTEPHATUBHYIO KOHCTPYKIIHIO.
Baaners: IMomroE orcyrctBue | CrocobHocTs  KoHCTpyKimu | CrocoOGHOCTB anamm3a | CrocoOHOCTB CaMOCTOATENIBHOTO | a)  3alliTa  OTYETOB
HaBelkoM aHanmm3a KOHCTPYKIMHM, KOMIIOHOBKH M COCTABJICHHS | HaBBIKa aHaIM3a | ¥ KOMIIOHOBKH DJIEMEHTOB M | KOHCTPYKIMM M KOMIIOHOBKH | aHaNM3a KOHCTPYKIIMM M KOMITOHOBKHM | JlabGopaTopHeIXx  pabor,
crienuuKanyii, KaKk Ha OTHEIbHBIC JCTald, TAK W Ha IEIbHbIE | KOHCTPYKI[MU U | merajeil C CyIIECTBEHHBIMH | 3JIEMEHTOB M JeTaneit ¢ | Oe3 ommOOK. VYBepeHHbII HaBBIK | IpPOBEpKa pesynbTara
3JIEMEHTHI ¥ Y3116l KOHCTPYKIIUH pHOOpa. KOMITOHOBKH JJIeMeHTOB M | omubkamu. HaBblk BBIOOpa | oTAenbHBIMH ommOkamu. HaBblk | BEIOOpa panMOHAIBHOIH KOHCTPYKIMU M | IPAKTHYECKUX  3aHATHII

neraneil. Her HaBRIka | panMOHANBHOM KOHCTPYKIHMHM | BBIOOpa palMOHANBHON | peanu3alnM  y3ma,  JeTamd  Oe3 | peleHwms,

BBIOOpA pAlMOHANBHON | M peanu3alliy y3na, eTAIM ¢ | KOHCTPYKIMH M  pealH3alid | HETOYHOCTEH, aprymeHTauust | 0) IPOMEXKYTOYHAsT

KOHCTPYKIIHU U | JOMyIIEHHEM CYIIECTBEHHBIX | y3/7a, JeTald C JOMyIIeHWeM | NpeIoKeHHoro pemeHus. Happeik | aTrectarus

peanm3anyu ysna, Aetaiad. | omuOok. HaBbIk cocTaBieHHs | OTIEIBHBIX HETOYHOCTEH. | KoppekTHoro anHaimm3a m cocrtaineHust | (KII, sxzamen)

Her coctapneHust | crnenupukanuii ¢ rpyObiMu | HaBbIK KOPpPEKTHOTO aHanm3a M | 3JEMEHTHBIX  crnenupukanuii  0e3

JJIEMEHTHBIX 3aMEYaHUSIMHL. COCTaBJICHHS JJIEMEHTHBIX | 3aMEYaHHH.

crienupHKamii. crenndukanuii  0e3  rpyObIX

3aMEYaHUN.
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6. YYEBHO-METOAUYECKOE OBECIIEYEHHUE JUCUOHUII/INHbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1 ummape B.FO. Texuuueckune m3mepenus u npubopsl [Tekcr]: YueOHHK s CTYH.
yapexaeHui Boicil. mpod. oopazoanus / B. 0. Illummapes. — 2-e uza., ucnp. — M.: Akagemus, 2012. —
384 c.

6.1.2 I:xexcon, P.I'. Hoselimue natauku [Tekcr] : [lep. ¢ anrn. / P. I'. [Ixekcon ; [Tox pen. B.B.
Jlyunnuna. - 2-e u3z., goi. - M. : Texnocdepa, 2007, 2008. - 400 c.

6.2 lonosiHMTE/IbHAA JIMTEpaTypa

6.2.1 CoBpemennbie natuuku. CrpaBounuk [Tekcr]| / ®paiinen x. ; Ilep. ¢ amrn. FO.A.
3abonotHoi, moa. pea. E.JI.CBunnosa. - M. : Texnocdepa, 2005, 2006. - 592 c.

6.2.2 AnapeeB A.JI. DneMeHTHl M Y3/Ibl 3JCKTPOHHBIX W OINTHKO-3JIEKTPOHHBIX IMPHOOPOB:
yaebnoe nocodbue / Auapee A.JI., Koporaes B.B.. — Cankr-IlerepOypr : Yauepcurer UTMO, 2015.
— 150 ¢. — Tekcr.: >neKTpoHHbIH // DnekrponHo-OnbOmmoreunas cucrema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/65395

6.2.3 Jlarumku : cnpaBoyroe nocooue / B.M. Illapanos [u ap.].. — Mocksa : Texnochepa, 2012.
— 624 c. — ISBN 978-5-94836-316-5. — TekcT : 351eKTpOHHBIH // DIEKTPOHHO-OUOIMOTEYHAsS crUCTeMa
IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/16974

6.2.4 3axapoBa A. I'. 3MepurenbHash TEXHUKAa M IJIEMEHTHI CHUCTEM aBTOMATHKH : y4eOHOE
nocobue / A. I'. 3axaposa, A. E. Mensenes, A. B. I'puropreB. — Kemeposo : Ky3s['TY umenu T.D.
l'op6aueBa, 2017. — 126 c. — ISBN 978-5-906969-38-5. — Tekcr : snekrponnsiii / Jlanb
AJIEKTPOHHO-0MOMMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/105394

6.2.5 3axapoBa A. I'. l3meputenpHas TexHuka: yueOHoe mocobue / A. I'. 3axapoBa. —
KemepoBo : Ky3['TY umenu T.®. I'opbaueBa, 2011. — 151 c.— Texkcr : snexrponHsiii / Jlanp :
ANEeKTPOHHO-O0nOIMoTeynas cucrema. — URL:

https://e.lanbook.com/book/6679

6.3 METOAI/I‘ICCKI/IG YKa3aHHudA, PEKOMEHJaluHu U [Jpyrue MaTepHaJibl K
3aHATHUAM

6.3.1 I'ycbkoB, A.A. U3mepurenbable peodpazoBatenu [Tekcer] : JlabopaTopHBINA MPAKTHKYM IO
Kypcy "®uzndeckue ocHoBbl nmosyueHus uHpopmanuu". U.1 / A. A. I'ycpkoB. — YueOGHOe mocobue. -
H.Hogropox : HI'TY, 2009. - 96 c.

6.3.2 I'ycbkoB, A.A. V3mepurenbHble npeodpazoBatenu [Tekcer] : JlabopaTopHbIid MPaKTUKYM IO
Kypcy "®usnueckue ocHoBbl noayuyeHus uHopmamuu'". U.2 / A. A. I'ycbkoB. — YueOHoe mocobue. -
H.Hosropoa : HI'TY, 2009. - 112 c.

6.3.3 I'ycbkoB, A.A. Ou3nueckre OCHOBBI MOydeHUs HHPOpMaryu: MeToaudeckoe mocooue mo
KypCOBOMY MPOEKTHPOBAHMIO Uil CTYAEHTOB OYHOW, OYHO-3a0YHOM M 3a04HOM (hopM OOydeHus Mo
Hamnpasienuto noarotoBku 200100 — «IIpubopoctpoenue» / A.A. I'ycekoB. — Ap3amac: AIIN HI'TY,
2009 - 80 c.

7. ”H®OPMALIMOHHOE OBECIIEYEHHUE JUCIOUIIJINHbI

7.1 IlepeyeHb pecypcoB HHPOPMALUOHHO-TEJEKOMMYHUKALMOHHOU CeTHU
«HTEepHeT», HEOO0XOAWMBbIX JAJisI OCBOEHMSA AUCLUMUMIUVIMHBI (MOAyJ/isd), BKJIKYas
3JIEKTPOHHBbIE OUOG/IMOTEYHble U UHPOPMALIMOHHO-CIIPABOYHbIE CUCTEMbI

7.1.1 DnextpoHHO-OMOMMOTeuHas cuctema «IPRbooksy http://www.iprbookshop.ru

7.1.2 DnextpoHHO-O0MbIHOTeYHas cucteMa «Jlaus-Tpeiiay»: http://e.lanbook.com

7.1.3 Cpena aucranmuonuoro ooyuenus (CJ10) Moodle ATTU HI'TY (moctyn k C/1O mo maposro)

DJNIeKTpOHHAsl CTpaHUIA Kypca «DJIEMEHTHl MPUOOPOB U CHCTEM» (IOCTYN K CTpPaHUIEC - IO
NpUBS3KE K Kypey). aapec ctpanuibl: https://sdo.api.nntu.ru/course/view.php?id=151
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7.2 IlepeuyeHb
NporpaMMHOro ob6ecne4yeHus,

JIMDEH3UOHHOI'0 5

CBOOOJIHO

pacnpocTpaHsIeMoro

B TOM 4YHC/JI€ OTEYECTBCHHOro IpoOHM3BOACTBA
HEOﬁXOAHMOI‘O AJIAA OCBOE€EHUA AU CIIUITJINHBI

7.2.1 Matlab (maket npuKIaaHBIX IPOTPAMM LISl PEUICHUS 33189 TEXHUUCCKUX BbIYHUCICHuA. Tur
nunensuposanus — Jlunensupyemoe [10. Pazpadotuunk - MathWorks, 2009 r.)

8. OBPA3OBATEJ/IBHBIE PECYPCbI /11 UHBAJIWJ10B U JIUL] C OB3
Tabmuia 8.1 — OOpa3oBarenbHbIC pecypchl s HHBATHIOB ¥ U1 ¢ OB3

uHBanuaaMu u aunamu ¢ OB3

[lepeuens 0Opa3oBaTENbHBIX PECYPCOB,
MPUCTIOCOOTICHHBIX JIJISI HCTIOJIH30BAHMS

IIOJIB30BaHM

CBC,[[CHI/IH O HAJIMYHH CIICHHUAJIBHBIX TCXHUYCCKUX
CpCACTB 06yT-ICHI/I$I KOJUICKTUBHOTO U HHAWBUAYAJIbHOI'O

9BC «IPRbooks»

WV-Reader

CrnenunanpHoe MoOmIbHOE Tipuiiokenne |IPR BOOKS

9BC «Jlaap»

CI/IHTeSaTOp peuu, KOTOpBIﬁ BOCIIPOHU3BOAUT TCKCTHI
KHHUI' U MCHIO HaBUT'alluUH

9. MATEPHUAJIbBHO-TEXHUYECKOE OBECITEYEHHUE, HEOBXOAUMOE /14
OCYIIECTBJIEHHUA OBPA3OBATEJ/IBHOT'O INTPOLECCA 110 AUCHUIIJIMHE

(MOAY.JIIO)

YueOHble ayOUTOPUHM MJI TMPOBEACHUS 3aHATUN MO AUCHUILIMHE (MOIYJI0), OCHAIICHBI
000pyIOBaHUEM M TEXHUYCCKHMH CPEICTBAMU O0yUCHUSI.

B tabaune 9.1 nepeuncieHsr:

- yd4eOHbIC ayAUTOPUU JIA TPOBEACHUS Y4EOHBIX 3aHATHH, OCHAIEHHBIE OOOpPYIOBAHHEM H

TCXHUYCCKUMU CPCACTBAMU O6y‘{eHI/IH;

- yueOHbIC JIA0OpATOPUH I TPOBEACHHS JIAOOPATOPHBIX 3aHITHH, OCHAIIEHHBIC KOHTPOJIHHO-
M3MEpUTENBHON anmapaTypoi u mpubopamu
- IIOMENICHHUS JIJISI CAMOCTOSTEIIEHON pabOThl 00YUJaONMUXCsl, KOTOPBIE OCHANEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXXHOCTBIO TMOJKIIOUeHUss K cetu «VHTepHeT» U oOecreyeHueM JocTyna B
AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpexy AIIM HI'TY.

Tabmuma 9.1 — OcHalleHHOCTh ayJUTOPUI W TIOMEUIEHWM [UIs TPOBEACHMS 3aHITUH U
CaMOCTOSITeJIbHON pabOThI CTYACHTOB 110 TUCIMILIMHE (MOAYIIIO)

HaumeHnoBanue ayiuTopuii ¥ IOMEUICHUH
JUIsl IPOBENICHUS 3aHATUN U CAaMOCTOSITEIIbHOM
paboThI

OCHaIIIEHHOCTh ayAUTOPUN U TIOMEIICHHIA JIS IPOBEISHUS
3aHATUH U CAMOCTOSITENIFHOI paboThI

Kadeapa AIY (aya.9) — myisTuMeauitHas
yueOHasi JiabopaTopusi JAisl  JIGKIIMOHHBIX
3aHATUN C MYJIBTUMEIUUHON JEMOHCTpAIIHEi,
TPYIIIOBBIX u WHIUBUIYaTbHBIX
KOHCYJIbTalui,

Ap3amac, yn. Kanununa, 19, kadpenpa AITY

- KommbioTep ¢ ycTaHOBJIEHHBIM M O(MHUCHBIM IPOrPaMMHBIM
o6ecnieuenuem (Microsoft Office)

HO}IKHIO‘IGH K CeTu ((I/IHTepHeT» )5 O6GCHG‘II/IBa}0T J0CTyll K
pecypcam DBC u CIOO Moodle AIIM HITY (cm. m 7.1).
IToaxmtouen k nokanbHoM cetn AIIM HI'TY

-MynbpTEMenuiHOE OCHAIEHUE (MPOESKTOP, IKPaH MPOESKTOPA)
-ITocagouyHble MecTa JjIsl CTYACHTOB U NPENoJiaBaTeist

Kageapa AIlY (ayn.12) - yueOHas
nabopaTtopusi Ui JTAOOPAaTOPHBIX 3aHATHU C
KOHTPOJBHO-H3MEPHUTEIBHON  ammaparypoi,
TPYIIIOBBIX u WH/IUBHYTBHBIX
KOHCYJIbTaIUi,

Apsamac, yi. Kannauna, 19, kapenpa AITY

Ocumnorpag ynuBepcanbpHelii GW Instek GRS-6032A - 2 mir,
I'eneparop GW Instek GFG-8219A - 4 mr, Bonsr™erp
yHuBepcanbHblii B7-78/1 - 2 1T, VICTOYHHK MOCTOSIHHOTO TOKa
GW Instek PSS-2005 - 2 wit, Ocumiorpadg-mynstumerp OMLI[-20
- 3 mwr, WUctounuk mocrosiaHoro toka TEC-9 - 1 mr, McToynuk
nepemerHoro HampspkeHuss 36 B, 400 I'm - 1 mr. KomrurekTst
MaKeTOB JJIEMEHTOB NPUOOPOB U JATYMKOB. TepMoperucrpaTop
nentep 342 - 3mrt. Ocmmmnorpad Agilent U1604B |, mkad mist
METOIMYECKO JnuTepaTypbl - 3mT. mocajouHbix Mect - 30,
71a00paTOPHBIE CTOJIBI - 7IT., JIEMOHCTPALMOHHBIE CTEHIBI - 3

Ayn 316 — kabHHET CaMOTIOATOTOBKH
CTYIICHTOB
r. Ap3amac, yn. Kanunusa, 19

-26 KOMIIBIOTEPOB C YCTAHOBIEHHBIM O(UCHBIM MTPOTPAMMHBIM
o6ecnieuenuem (Microsoft Office). 5 [oakimoueHs! k ceTn
«HTepHET» M 00ecieunBarOT qocTyI K pecypcam 3bC u CI1O
Moodle ATTA HI'TY (cwm. m. 7.1). TloakmoueHsl K JJOKaIbHOU CETH
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HaumenoBanue ayauropuii 1 noMemeHui
JUTSI IPOBENICHUS 3aHATUN U CAaMOCTOSITENIbHOM
paboTsI

OCHaHICHHOCTI) ayZlI/ITOpI/Iﬁ n HOMGHICHI/Iﬁ JUTA IPOBEACHU A
3aHATUH U CAMOCTOSTEIEHOM pa6OTLI

AT HI'TY st oOMeHa JaHHBIMH
-MynsTHMeIUITHOE OCHAIICHNE (TEIeBU3NOHHBI MOHUTOD)
-ITocamounsple MecTa IS CTYICHTOB

10. METOAUYECKHE PEKOMEHAALIUH OBYYAIOIIIMMCA 110 OCBOEHHUIO
AUCHOUIIJIMHDBI

10.1 O6umMe MeTOoAMYECKHME PEKOMEeHAalMU AJIs 00y4YalLUXCA [0 OCBOEHHIO
AHUCIMILJIMHBI, 06pa30BaTe/ibHbIe TEXHOJIOTHH

JucuumunHa peanusyercs MOCPEACTBOM IPOBEACHMS KOHTAKTHOH paboThl ¢ O0y4arolUMUCS
(BKITIOUAs IPOBEACHUE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSATEIILHOM pabOThl 00yJarOmuXcs 1
IIPOMEKYTOUHON aTTECTALUH.

KonTtakTtHas paboTra mnpoBOAUTCS B ayAUTOPHOW W BHEAyJIUTOPHOM Qopme, a Takke B
JIEKTPOHHON HMH(pOpMallMOHHO-00pa3oBareiabHOil cpeae uHctuTyra (nanee — OUWOC). B ciyuae
IIPOBEJICHUS YAaCTH KOHTaKTHOM paboTsl mo aucuuiuimHe B OMOC (B COOTBETCTBUM C paclMCAHUEM
Y4EOHBIX 3aHATHUI), TPYAO0EMKOCTh KOHTaKTHOU padoTa B DMMOC sKBHBajIeHTHA ayAUTOPHOM padoTe.

[Ipu mpenogaBaHuM AUCHUILTUHBI, UCIIOJIB3YIOTCS COBPEMEHHBIE 00pa30BaTeNbHBIC TEXHOJOTHH,
MO3BOJISIOIINE MOBBICUTh AKTMBHOCTb CTYJIEHTOB NP OCBOCHHMU MaTepualla Kypca U MpelOoCTaBUTh UM
BO3MOKHOCTb 3()(pEKTHBHO peaan30BaTh 4achl CAMOCTOATEIILHOM PabOTHI.

JIeKIIMOHHBIN MaTepuai Kypca, a TaK)Ke MaTepratbl sl IPAaKTUIECKUX 3aHATHI U 1a00paTOPHBIX
paboT HaxosATCsA B JOCTyINE B cucTeMe aucraHuumonHoro ooydenus (CIO) Moodle ATIM HI'TY Ha
CTpaHulle Kypca «2DJIeMeHTbl NpuOopoB u cucrem» (cM. m. 7.1.3) u Moryr ObITh NpOpabdOTaHBI
CTYIGHTaMM 0 YTEHMs JIEKIUH B XOJi€ CaMOCTOATENbHOM padoThl. ITO JaeT BO3MOXKHOCTH OOCYIUTbH
MaTepHall CO CTyIEHTaMH BO BpEeMs UYTCHHUS JICKIHH, aKTUBUPOBATh MX JEATEIBHOCTH MPH OCBOCHUH
Mmarepuara.

Ha gnexnusix, m1a0OpaTOpHBIX W TPAKTHUECKUX 3AHATHAX PEATH3YIOTCS WHTEPAKTUBHBIC
TEXHOJIOTUH, TPUBETCTBYIOTCS BONPOCHI U OOCYXKAEHUS, UCIONIb3YeTCs JMYHOCTHO-OPUEHTHPOBAHHBIN
MOJIXO/1, TUCKYCCHOHHBIE TEXHOJIOTHH 110 TEMAaTHKE 3aHSATHI, TEXHOJIOTUH paOdOTHl B MAJIBIX TPYIIaX, YTO
MO3BOJISIET CTYJIEHTaM MpPOSIBUTH ce0sl, MOJTYYUTh HABBIKM CaMOCTOSTEILHOTO M3Y4YEHHUs MaTepuana,
BBIPOBHSTH YPOBEHb 3HAHUH B IPYIIIIE.

Bce Bompochl, BO3HHMKAlOIIME TMPH CaMOCTOSATENBHOW TOATOTOBKE K MPAKTUYECKUM H
1a00OpaTOpPHBIM  3aHATHSIM, K TECTHPOBAHWIO TIO pa3lelnaM Kypca, KYpCOBOM MPOEKTHPOBAHUHU
pa3buparoTcs Ha ayIUTOPHBIX 3aHATHUAX M TNPU HHAWBUAYAJIbHO-KOHTakTHOM pabore. IlpoBomstcs
WH/IMBUYAIbHBIC M TPYIIIOBBIE KOHCYJBTALMU C HMCIIOJIB30BAaHUEM, KaK BCTPEY CO CTYACHTaMH, TaK U
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH, TakMX KakK BHYTpPEeHHss HsiekTpoHHas mnouta CJ/10
MOODLE u Buneokondpepenimn Ha maarpopme ZOOM (popmupyroTes npemogaBarenem).

WNunnuupyercs akTUBHOCTb CTYIEHTOB, MOOLIPSETCS 3aJaHue JOOBIX BOIPOCOB 10 MaTepHualy,
MPAaKTUKYETCs MHANBUIYAIBHBIA OTBET HAa BOTIPOCHI CTY/ICHTA.

Jlnist olleHKH 3HaHUM, YMEHUI U YpOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIUH B MPOIECCe TEKYIIETo
KOHTPOJISI IPUMEHSIETCS] CHCTEMA KOHTPOJIS U OLIEHKH yCIIEBAEMOCTH CTY/JICHTOB, IIPEICTaBICHHAs B Ta0JI.
5.1.1 u 5.1.2. IlpomexyTouHast aTTecTalsi MIPOBOIUTCS B (hopMe IMpeaBapUTENbHON 3aIUTHl KypCOBOTO
MpOeKTa W TIOCIENYIOMeH CcHadl dSK3aMEeHa C HCIOJIb30BAaHHEM CHCTEMBl KOHTPOJISI W OLEHKH
yCIIEBAEMOCTH CTYACHTOB, IPEICTABICHHOMN, COOTBETCTBEHHO, B Tabiumax 5.2, 5.3.

10.2 MeToau4yecKUe YKa3aHUA AJIS 3aHATUMI JIEKIIMOHHOTI 0 TUIIA

JIeKITMOHHBIH Kypc TMPEAINoiaraeT CUCTEMATH3UPOBAHHOE W3JI0KEHUE OCHOBHBIX BOIPOCOB
TEMaTUYeCcKOro IjaHa. B Xoje NeKIMOHHBIX 3aHATHH pPacKpBIBAIOTCS 0a30Bble BOMPOCHI B paMKax
KKJIONH TeMbl TUCHUIUTMHBI (cM. Taom. 4.1, 4.2) . O003HAUalOTCs KIIOYEBBIC ACTEKTHI TE€M, a TaKKe
JCJIIATCA aKIICHTHI HA HaH60nee CJIOKHBIX U BAXKHBIX ITOJIOXKCHUAX HsyqaeMoro MaTCpI/IaJIa. MaTepI/IaHBI
JICKIIUH SIBJISTFOTCSI OCHOBOM TSI TIOJITOTOBKH OOYYAIOIIUXCS K JJa00OPAaTOPHBIM, IPAKTHUCSCKUM 3aHATHSIM,
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BBIMOJIHEHUST caMocTosiTelibHOr0 TectupoBanust B CJIO Moodle, BbImoHEHHs KypCOBOTO MPOEKTa IO
JUCLHUIIJIMHE, a TaKKe K MEpONPUITHSAM TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH U IMPOMEXKYTOYHOU
aTTECTaI[UU MO IUCLUUILIMHE.

10.3. MeToauYecKHe yYKa3aHHUA M0 OCBOEHUK AUCHUIIMHBI Ha JIaGOPATOPHBIX
paéoTax

[ToaroToBKy K Kak10ii 1a00paTopHOil paboTe CTYJACHT AOJDKEH Ha4aTh C 03HAKOMIICHUS C TUIAHOM
3aHATHS, KOTOPBIA OTpaXkaeT CoJAEpKaHHEe NpeMIoKeHHOH Tembl (cM. m. 6.3.1 - 6.3.2). Kaxkngas
BBINIOJIHEHHAsT paboTa ¢ O(OPMIIEHHBIM OTYETOM IMOJICKHUT 3aIIUTE y NMpEnoiaBareNs. 3alluIleHHbIe
OTYETHI 1O JAOOPATOPHBIM XPAHATCS Y MPEnojaBaTelis U MOTYT ObITh MCIOJIb30BAaHbI MpenojaBaTeneM
IIPU TEKYIIEM KOHTPOJIE WM IPOMEXYTOUYHON aTTECTALIUU CTYEHTA.

[Tpu oneHMBaHUM 1aOOPATOPHBIX PAOOT YUUTHIBAETCS CIEAYIOIIEE:

- KQUECTBO  BBIMOJIHEHUS  AKCHEPUMEHTAIBHO-TIPAKTUUECKOW dYacTH paboThl U CTENEHb
COOTBETCTBHS Pe3y/IbTaTOB Pa0OTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOPMIICHUS OTYETA 110 paboTe;

- KQ4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI IIPU 3aLIUTE PAOOTHI.

PesynbraTel QUKCHpYIOTCS penogaBaTeseM B JMYHOM KypHae

10.4 MeTtoauyeckue YKa3aHHUA 110 OCBOCEHHI0 AWUCIHHUIIVIMHBI HA NMPAKTHYECKHUX
3aHATHUAX

[IpakTuyeckue (CeMUHApPCKWE) 3aHATUS MPEACTABISAIOT COOOW JETANM3alUI0 JIEKIIHOHHOTO
TEOPETUYECKOr0 MaTepuana, MPOBOIATCA B LEJAX 3aKPEIUICHUS Kypca M OXBaTbIBAlOT BCE OCHOBHBIE
paznenbl. OCHOBHOM (OpMOM TIPOBEICHUS MPAKTUICCKUX 3aHSATHH 1O JUCHUIUIHHE SBJISCTCS PEIICHUE
pacyeTHBIX 3a/1a4, TUCKYCCHUs IO JIEKLIMOHHOMY MaTepually, 00CyxeHrue Hau0oJiee BXKHBIX U CIOXKHbBIX
BOIIPOCOB IO OTAENBHBIM pa3zjenaMm, U pa3dop NPUMEpPOB B AYAUTOPHBIX YCIOBHSX, PACCMOTPEHHE
MYHKTOB U 0COOEHHOCTEH BBIMIOJIHEHUS Pa3/IesIoB KypcOBOTO MPOEKTa

[TpakTHueckue (ceMHUHApCKUE) 3aHATUS 00€CIeUNBAIOT:

- IPOBEPKY U YTOUHEHUE 3HAHUIL, TOJIyYEHHBIX Ha JIEKLIHSX;

- pa3BUTHE YMEHUH U HaBBIKOB NpU paboTe C D3JIEeMEHTaMH KOHCTPYKLHH JIaTYMKOB,
npeoOpaszoBaresnel, mpruOopoB.;

- 3aKperyIeHNE U Pa3BUTHE MOJTYyYCHHBIX 3HAHUM

PesynpTarel  pa®oOThl MO MpakTHUECKUM 3aHATUAM (pemeHue 3anad). IIpoBepsrorcs
IpernojaBaTesieM HEeMOCPeICTBEHHO Ha 3aHATUU. Pe3ynbraThl (GUKCUPYIOTCS MPENoaaBaTeieM B JUYHOM
KypHaJe.

10.5 MeToauYeCKHE YKa3aHUS M0 CAMOCTOATE/IbHOM pa6oTe 06yYaIuXCcs

CamocrosrenbHas paboTa o0ecreurnBaeT MOArOTOBKY O0yUYaIOUIerocs K ayIMTOPHBIM 3aHATUSAM U
MEPOTPHUATHSIM TEKYIIET0 KOHTPOJS M MPOMEXKYTOUHOH aTTeCTallk MO H3y4aeMOW JUCHHUIUIINHE.
Pe3ynbTarhl 3TOM MOATOTOBKH MPOSBISIOTCS B aKTHBHOCTH OOYYAOIIErocs Ha 3aHATHSIX M B Ka4eCTBE
BBITIOJTHEHHBIX MPAKTUYECKUX, TA00PATOPHBIX 3aJaHHUH U APYTUX POPM TEKYIIETO KOHTPOJIS.

B mnporecce camocTosiTensHOM pabOTHI peKOMEHIyeTcs MNpopadoTKa MaTepuaioB JIEKIHMH IO
KaXJ0M MNpPOWJICHHOM TeMe, a TaKXKe U3YyYCHUE OCHOBHOW U JOMNOJIHUTEIBHOM JIMTEPATYPHI,
MPEJICTaBICHHOM B pazjele 6.

Jlist BBITIOJIHEHUSI CaMOCTOSITENBHONW pPaOOThl MpPH HM3YyYEHUH AUCHUIUIMHBI CTYJEHTHI MOTYT
MCIOJIb30BaTh CIEUAIN3UPOBaHHbIE ayTUTOpUH (cM. Tabi. 9.1), o0opynoBaHue KOTOPHIX 00eCreurnBaeT
noctyn depe3 «VHTepHET» K JIEKTPOHHONW HH(POPMAIMOHHO-00pa30BaTENbHON Cpelie WHCTUTYTAa H
ANIEKTPOHHOW OMOMMOTEYHOW cucTeMe, TJe pacloiaraloTcss ydeOHble U y4eOHO-METOJUYECKHe
MaTepuaibl, KOTOPbIE MOTYT OBITh UCIIOIB30BAHBI TSI CAMOCTOSTEIHHON PaOOTHI.

st oOyuaromuxcs 1o 3a04HOM opMe 00yUEHHUS CAMOCTOSITENIbHAs padoTa SBJISICTCSI OCHOBHBIM
BUJIOM Y4E€OHOU IS TEIBHOCTH.
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10.6. MeToanyeckue yKa3aHHUs JJi1 BbINOJIHEHUS KOHTPOJIbHOM pa6doThI

KonTponbhas paboTa no AUCHUIIMHE HE TPETyCMOTPEHa yUeOHBIM TUIaHOM

10.7. MeToanyecKue yKa3aHuA JJ1s BbINoTHeHUs: KypcoBoro mpoekra

KypcoBoe mnpoeKTUpOBaHHE SBISIOTCS OJHUM M3 BHAOB ydeOHOTO TMpolecca. BrimonHeHue
KYpPCOBOTO TIPOEKTa IIO3BOJISIET TMOBBICHTh TOTOBHOCTH CTYACHTa M KAadeCTBO BBIPAOOTKH WM
PO ECCHOHAIBHBIX KOMIIETCHIIMA K PEIICHUI0 NMPOPECCHOHAIBHBIX 3aad B paMKaX JIUCHUTIIAHBI
«OneMeHThl TpUOOPOB M CHCTEM». A HMMEHHO BBIPaOOTaTh W 3aKPENUTh HAaBBIK M CHOCOOHOCTH
chopMHUPOBATE BO3MOXKHBIA criocold peanmmszanuu uyBcTBUTENbHOro 3iementa (MIIKC 2.3), BBIIOJIHUB,
pacyeT ¥ NPOSKTUPOBAHME THIOBBLIX JIETAJICH M Y3JI0B MPUOOPOB U CHCTEM, OCHOBAHHBIX HA Pa3JIMYHBIX
dusnyeckux npunnpnax (MIIKC 2.4) u pa3paboTaB crnelu@UKaIMY 3JIEMEHTAa Ha OCHOBE IPHUHIIMIIOB
nperanu3anuy ¥ 0006menus (UTIKC 4.2).

KypcoBoif mpoekT 3akirodaeTcsi B MPOSKTUPOBAHWU (YHKIIMOHAIBHOM, NPUHIMITHAIBHOM,
MarHUTHOM CXeM U pacueTe, KOMIIOHOBKE OJJIEMEHTOB KOHCTPYKIIMH, pacdeTe IOTPEIIHOCTEH
WHIYKTUBHOTO, B3aUMOUHIYKTHBHOTO JaT4MKa JUIS HM3MEpPEeHHs] TapaMeTpoB  MEXaHUYECKHX
IIepeMELICHU M.

Bremonnenne KypcoBoro mnpoekTa OCYIIECTBISIETCS CTYACHTaMH OYHOW U 3a04HOUM (Qopm
oOydYeHUs 10 WHIUBUAYATBHBIM 33/IaHUSM B PaMKaxX MPUBOIAMMON IMPEToaBaTelieM €IHMHONW METOIUKH
(cMm m. 6.3.3). Meroauka BBIMOJIHEHHS UM BapHaHThl WHAWBUAYAIbHBIX 33/JIaHUN pa3MelnieHbl B (GoHIe
OIICHOYHBIX CPEJICTB IUCIUIUIMHBL. BapuaHT YUCICHHBIX HWCXOIHBIX JAHHBIX BBIIACTCS CTYACHTY
npenoaaBatenaeM (cM. 1. 5.2.2). [TonydeHHbIE HCXOIHBIC JaHHbBIC CTYACHT PETUCTPUPYET B JIUCTE 3aaHUS
(ycTaHOBIIEHHOU (OPMBI) U pa3MeIaeT B 3amucKe mpoekTa. KypcoBoil MPOCSKT BIMOIHACTCS CTYACHTAMU
OYHOM W 3204HOI POPM CaMOCTOSTENBHO C UHIUBUIYaTbHBIMUA KOHCYJIBTALIMSIMU C MPENoJaBaTesieM IO
BOIIPOCaM BBHITIOJTHEHUS B paMKaX KOHTaKTHOW pa0oThl. MeTonuKa BBINOJHCHUS, IEPEUYCHb W
colepKaHUE pa3/esioB, TpeOOBaHWUSA K BBINIOJHCHHIO M KOMIUIGKTHOCTH IIPOCKTa OTPaKEHBI B
METOAMYECKUX YKa3aHUSX MO0 KYpCOBOMY MPOECKTUPOBaHUIO (cM 1. 6.3.3). [l moMomu B BBITOJHEHUH
MPOEKTa, CTYACHTY MPEJOCTaBISETCS ISl O3HAKOMIIEHUSI 00pa3Ilbl BHITOTHEHHBIX KYPCOBBIX paboT, 4TO
CHOCOOCTBYET MPAaBUIBLHOW OpraHU3aIluy PabOTHI CTYJCHTA B BBIITOJIHEHUHU 33JlaHUs. 3aliTa KypCOBBIX
MIPOEKTOB BBIMIOJIHAETCS B YCTAHOBJICHHBIN CPOK B COOTBETCTBUU C Y4EOHBIM pacmlucaHueM (BO3MOXKHA
3alUTa paHee YCTAaHOBJIEHHOTO CPOKa MPHU TOTOBHOCTH MPOEKTA IO COTIIACOBAHUIO C TPEIOIaBaTEIIEM).
He nomyckaercss BBINONHEHHWE U 3allUTa KYpPCOBBIX TMPOEKTOB C YCIOBUSAMH 33JaHUil  HE
COOTBETCTBYIOIIUX BBIJAHHBIM TperojaBaresieM. KypcoBoil mpoekT (3ammcka w rpaduyeckas 9acTb)
BBHITIOJHSIOTCS TOJILKO B TI€YaTHOM M DJIEKTPOHHOM BHAax. [IpoekThl, odopmieHHbIE HEHAJIeKAIIUM
o0Opa3oMm, UMerolIne rpyople OIMOKHN B pacyeTax U MOMapku B 0(pOPMIIEHUH K 3alUTe HE JOMYCKAIOTCS.
B cnydae He momycka mpoekTa K 3alluTe, MpernojaBaTellb pa3bsACHSAET CTYAEHTY YKa3aHHbIE OIIUOKU U
3aMe4YaHMs K UCTIPABIICHUIO M Ha3HAYaeT CPOK MOBTOPHOM 3alTUTHI IPOCKTA.

Jns pomycka CTyaeHTa K MPOMEXKYTOYHOW aTTeCTallMd MO JUCHUIUIMHE, KYPCOBOH MPOEKT
JIOJKEH OBITh 3alTUIICH U C/IaH MPEIoAaBaTelo 0 JHS dK3aMeHa.

10.8 MeToaguuyecKHe yKa3aHUs 0 00ecle4yeHHI0 00pa30oBaTeJIbHOr0 npouecca

1. Meroandeckue pPEeKOMEHIAMM TIO OpraHU3aIMu ayAuTOpHON padoTel. [lpuHATE YueOHO-
MetonndeckuM cosetoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpenst 2013 r. D1eKTpoHHBIN
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Meronuveckrne peKOMEHIAIMH 110 OPTaHU3AIMH U TUTAHUPOBAHHUIO CAMOCTOSITEIIHHON pabOThI
CTyIeHTOB o muciuruinHe. [Ipuusatel YueOHO-MeTonnyeckuMm coBetom HI'TY um. P.E. Anekceesa,
MIPOTOKOJT Ne 2 oT 22 anpes 2013 T. DIIEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod _docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocobue «lIpoBenenue 3aHATUN C MPUMEHEHUEM MHTEPAKTUBHBIX ()OPM M METOJOB
oOy4eHUS», EpmakoBa T.N., HBamkun E.Tl., 2013 T. DIIEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YuebHoe nocobue «OpraHuzaiys ayaIuTOpHOH paboTbl B 00pa30BaTENbHBIX OpraHU3ALUAX
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_auditorii.PDF
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_auditorii.PDF
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_auditorii.PDF
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.PDF
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.PDF
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-interakt.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/provedenie-zanyatij-s-primeneniem-interakt.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/provedenie-zanyatij-s-primeneniem-interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf

BeIcIIero  oOpazoBanusi», WBamkun E.I'., Xykosa JLII., 2014 1. DjexkTpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organizaciya-auditornoj-raboty.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organizaciya-auditornoj-raboty.pdf

JlonoiHeHHUs M U3MEeHeHHs B padoueil mporpamMMe JMCUMILINHBI
Ha 20 /20 y4. I.

YTBEPX/IAIO:
JIupeKkTOp MHCTUTYTA:
I'ne6oB B.B.
« » 20 T.

B pabouyto mporpaMMmy BHOCSTCS CEIYIOIINE U3MEHEHHUS:

1)
2)
WM JIeNaeTcs OTMETKA O HEelleJIeCO00pa3HOCTH BHECEHUS KaKUX-THO0 U3MEHEHUI Ha TaHHBIA yueOHbIN
roJ
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHuH Kadeapsl, MPOTOKOI OT No
3aBenyrouiuii kadeapoit
(noonucw) (®HO)

YrBepxkaeno YMK AIIN HI'TY, npotokon ot Ne
3am. nupekropa no YP [ypsirun A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO MensHukosa O.10.

(noonucs)

(6 cnyuae, eciu usMeHeHUs KaAcalomes iumepamypbl):

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctura O.H.

(noonucs)
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