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1. llesu u 3212494 AU CIUILIHHBI

[moGanbHOM 1IeTBI0 U3YUeHUS TUCTUTUTNHBI «I [HeBMaTH4eCKkuii MPUBO U CPENICTBA
ABTOMAaTUKW» SIBISETCSA TEOPETUYECKasl U MPAaKTHYECKasi HOArOTOBKA CTYJIEHTOB B 001acTH
U3YyYEHHMSI JIEMEHTOB THEBMAaTHYECKUX MPUBOOB U CPEACTB AaBTOMATHKU JJII IPUMEHEHHUS
B COOTBETCTBYIOLIMX TEXHOJOTMYECKUX MAILIMHAX U 0O00PYJOBaHUH, IPUHIIUIIOB JE€HCTBUS
OCHOBHBIX UCTOYHUKOB SHEPTUU BbIIIEHA3BAaHHBIX MPUBOJIOB U (DOPMHUPOBAHUS Y HUX
3HAHUI ¥ YMEHUN aHaJI13a MHEBMATUYECKUX CUCTEM, a TAKKE BBIPAOOTKHU MOJOKUTETHHOM
MOTHBAIIMH, YMEHUN U TIPEJICTABICHUHN JJIsI CAMOCTOSTENIHLHOTO PEIICHHS] TEXHUYECKHUX
3aJ]1a4, CBSI3aHHBIX C U3y4aeMON AUCLUIIIIMHON, U HEOOXOAUMBIX Ui YCBOCHHUS JPYTUX
OOIIETEXHUYECKUX U NPOPUIHPYIOIIUX NPEAMETOB 0 JAHHOMY HAIlPABJIECHUIO, PELICHUS
3a/1a4, BO3HUKAIOLIUX [PH IPOEKTUPOBAHUM U IKCILTYaTallMH THEBMATUYECKUX YCTPONCTB
TEXHOJIOTUYECKUX MAIMH U 000pynoBaHUs. 3aaueil TUCIUIUINHBI SBIISETCS OCBOCHUE
0axaJlaBpOM OCHOB I10 PELICHHUIO CIEAYIOLIEro MepeuHs 3a/1ad B COOTBETCTBUH C BUJIAMU
npo¢eCcCHOHAIBHOM IeATEIbHOCTH U MPOQPUIEM MOATOTOBKH: HayYHO-UCCIIE0BATENbCKAs
NEeSATENbHOCTh: TEOPETUUECKHE U (MIJIH) SKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHUS JIEMEHTOB
THEBMAaTUYECKUX CPEJCTB aBTOMATUKH COOTBETCTBYIOIIUX IPUBOJOB; pa3paboTka
MoJIeIel (MaTeMaTH4eCKUX, (PU3HMUECKUX ) - U3ENHI, BOCIPOU3BOASAIINX UITU
UMUTHUPYIOIIHUX KOHKPETHBIE CBOMCTBA 3aJaHHOTO U3/EJIUs UM €r0 COCTaBHOM; Ha 3Tare
ACKU3HOTO MPOEKTUpOoBaHUs (DCKU3HBIN npoekT - "II1"): — pa3paboTka BapraHTOB
BO3MOXKHOT'O TPUHIIMITHAIBHOTO PEIICHUS M0 CTPYKTYpPE MHEBMATHUECKUX CUCTEM.

Kparkoe cogepkaHue TUCHMIITIMHBI

Kypc «I1neBmMaTn4eckue npuBOAbI M CPEACTBA ABTOMATUKI» 3HAKOMHUT CTYJIEHTOB C
o0ILIMMU MTpaBUIaMU KOHCTPYMPOBAHUS U IPUHIIMIIAMU AEHCTBUS CYILIECTBYIOLINX
ITHEBMAaTHYECKHUX IEMEHTOB aBTOMAaTUKH U IPUBOJA, TOCTPOEHUS CUCTEM
HHEProCHAOXKEHHUS ITUX MPUBOIOB, 3aKOHAMHU JIBUKEHUS ra3000pa3HOM Cpelibl, YUUT
AHAJIM3UPOBATH U CTPOUTH UX MAaTEMAaTUYECKUE MOJEIIH; ITO3BOJISIET CTYIEHTaM
npUOOPECTH HaYaIbHbIC HABBIKU B PEILICHUH 3a]1a4, CBI3aHHBIX C DJIIEMEHTAMHU
THEBMOABTOMATHKH U NMpUBoJa. M3yueHune nueBMonprBosia GopMupyeT riryOoKue 3HaHUS
0 KOHCTPYKIIMH, ITIPUHIIUIIE IEUCTBUS U XapAKTEPUCTUKAX THEBMAaTUYECKUX MAIIWH,
ITHEBMOAINAPATyPbl U CUCTEM, IOCTPOCHHBIX HA UX OCHOBE.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OII BO (kommieTeHIIIN) OOy4eHUs 110 TUCHUTUTHHE

3HAET: TEOPETUUYECKUE OCHOBBI PaCUETOB IIEMEHTOB
[THEBMATUYECKON PETyIUPYIOLIEH alaparypsl
Pa3IMYHOIO HAa3HAYCHMSI, PaOOTAIOIIKX I10
JIMHEHHBIM aJITOPUTMaM, C 3alaHHBIMA
napaMeTpaMy CKOpocTel 1 ycuiuii 6e3
peabsIBICHNS TPEOOBAaHUI K 3aKOHAM JIBUKCHUS
YMmeeT: pa3pabarblBaTh 3CKU3HbBIE U TEXHUUYECKUE
[IPOEKTHI THEBMATHYECKON PETYIUPYIOIIEH
anmnaparypsl

lMeeT npakTUYECKU OMBIT: pa3pabOTKU
KOMIIJIEKTOB KOHCTPYKTOPCKOH TOKyMEHTALlUN
[THEBMATUYECKON PETyIUPYIOIIEH allaparypsl

[TIK-9 CriocoOeH BBINOIHATE PACYETHI DJIEMEHTOB
MMHEBMAaTUYECKOM pEryaupyIOIel anmnaparypsl,
BBIOMPATh ONTUMAJIbHbIE THEBMATHUECKHE
IPUHIUIHAAIBHBIE CXEMBI UX UCTIOJIb30BaHMS,
paccuuThIBaTh UX paboTy B cUCTEMe, pa3pabaThIiBaTh
ACKU3HBIE U TEXHUYECKHUE ITPOEKTHI, IPOTrPaMMBbI UX
UCTIBITAaHUH, pa3paldaTbIBaTh KOMILICKTHI
KOHCTPYKTOPCKOM M 3KCILTyaTalldiOHHOM
JOKYMEHTalu1




3. Mecto aucuumiaibl B cTtpykrype Ol BO

IlepeueHp NpeAIECTBYIOINUX UCHUIUINH, Ilepeuens nocnenyONMX AUCLUAIIINH,
BUJIOB pabOT y4eOHOro IjiaHa BUJIOB paboOT
Her He npexycmorpensl

TpeOGoBaHUs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKaM CTYJIEHTA, HEOOXOIUMBIM
IIPU OCBOCHUHM JIAHHOM JTUCIUIUIMHBI M IPUOOPETEHHBIM B Pe3y/IbTaTe OCBOCHUS
MPEAMICCTBYONTUX JUCITUTIIIAH:

Her

4. O0bém M BUABI YUeOHOH PadOTHI

OO6m1as Tpy10eMKOCTh JUCIUIUIMHBI cocTaBiseT S 3.e., 180 4., 96,75 .
KOHTAKTHOU pabOThI

Pacrnipenenenue no cemectpam
. Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
7 8
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 180 108 72
AyoumopHhvie 3auamusi: 84 48 36
Jlexuuu (JI) 28 16 12
[IpakTudeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTui (I13) 28 16 12
JlabGopatopusie pabotsl (JIP) 28 16 12
Camocmosmenvras paboma (CPC) 83,25 53,75 29,5
[TonroToBka K sK3aMeHY 16 0 16
[loaroToBka K ayIuTOPHBIM 3aHITUIM 29,25 23.75 5.5
IToaroroBka k JabopaTopHbIM paboTam 8 0 8
[ToaroroBka k 3auery 15 15 0
IToaroroBka K 3amure J1ab0paTopHBIX padoT 15 15 0
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 12,75 6,25 6,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT 9K3aMeH

5. Coneprkanue TUCHMIIIMHBI

No OObeM ayTUTOPHBIX 3aHITHH 1O BUJIaM B
pa3/:[_ena HanmenoBanue pa3aenoB IUCHUIUIMHBI Jacax
Bcero JI 113 JIP
0 |BBenenue 1 1 0 0
1  |Bo3nyx - pabouee Tesi0 MHEBMOCHUCTEM 3 3 0 0
2 |YcrpoiicTBa ynpaBiieHUs] B THEBMOCHCTEMAX 28 10 8 10
3 [TpoekTupoBaHUe JUCKPETHBIX THEBMATHYECKUX 40 14 14 12
CUCTEM
4 |9kcrutyaTtanys MHEBMATUYECKUX CUCTEM 12 0 6 6

5.1. Jlekuun




Ne Ne Koz-
HanmMeHnoBaHMe UM KpaTKOe COAEPKaHNUE JEKIIMOHHOTO 3aHATHS BO
neKuuujpasaena
4acoB
Beenenne. CoBpeMEHHOE COCTOSIHUE U OCHOBHBIE HAMIPABIIECHUS Pa3BUTH
1 (0  |mHEeBMONPHUBOJAA M MTHEBMOABTOMATUKH. [ [HEBMaTH4eCKuE CUCTEMBI. 1
Knaccudukaius 31eMeHTOB THEBMOTIPUBO/IA 1 THEBMOABTOMATUKH.
| | 1. Bo3nyx - paGouee Teno nueBMocucteM. 1.1. CBOHCTBA U XapaKTEPUCTUKU |
BO3Ayxa. TpeboBaHuUs K BO3AYXy Kak K paboueMy Tesly THEBMOCUCTEM.
Teuenust raza no TpyoornpososaM. MecTHble conpoTuBieHus. Onpenenenne
2 1  |mapameTpoB motoka: naBieHus, pacxona. [lneBMatnueckue nuauu. OnpenenexHue 2
MPOIYCKHOM CITIOCOOHOCTH IMHEBMOIMHUY. [IpuHITUIIBI BBIOOpA.
2. YcrpoiicTBa ynpasieHus B THEBMocHucTeMax. 2.1. [lneBMaTuueckue apocceny.
Knaccudukanus u ycTpoicTBo. PacueTHbie 3aBUCUMOCTH, XapaKTEPUCTUKH. 2.2.
[IHeBMOKIIaMaHbl: MIPEIOXPAHUTEIBHBIE, PEAYKIIMOHHBIE, TTOCIIEI0BATEIbHBIC U

3.4 5 [pyrHe. PacdeTHbIe 3aBUCMMOCTH U XapaKTEPUCTHUKU. 2.3. 4
[TaeBmopacnpenenutenu. Knaccudukanus u ycrpoiictBo. PacueTnbie
3aBUCUMOCTHU U XapakTepucTuku. 2.4. [TneBmonsurarenu. Koncrpykiuu u
MPUHIIATIBI IEHCTBUS. XapaKTePUCTUKH, TOCTOMHCTBA U HEJOCTATKH, 00JIACTH
[IPUMEHEHUSI.

2.5. TepmonmHaMu4ecKue MpoIecCchl MpHU paboTe MHEBMOIMINHIPOB.

5.6 5 [{uknorpammbl THeBMOIIpUBoAa. OmpeieseHre BpeMeH! cpadaTbIBaHHs 4
naeBMonBUraress. 2.6. OnpeaeneHne 0OCHOBHBIX MAPAMETPOB MTHEBMOJIBUTATEIIEH,
MPOEKTUPOBOYHBIEC U TPOBEPOUHBIE PACUETHI THEBMOIBUTATEIICH.

2.7. PerynupoBaHue CKOpOCTH NMHEBMoABUTareneid. CXeMbl peryiupoBaHus.
[locTonHcTBa 1 HeocTaTku. 2.8. TopMOKEHHE ITHEBMOIBUTATEIICH.

7 2 |Knaccugukanus u cXxeMHbIE pellieHHe TOPMO3HBIX YCTPOMCTB. JIOCTOMHCTBA U 2
HEJOCTaTK! PA3IMYHBIX THIIOB TOPMOXKEHHS. BhIOOp mapaMeTpoB TOPMO3HBIX
YCTPOMCTB.

8.9 3 3. [IpoexTupoBaHUE TUCKPETHBIX THEBMaTH4YeCKHX cucteM. 3.1. bynesa anrebpa. 4
Peanuzanus nornyeckux (QpyHKIMM cpecTBaAMU THEBMOABTOMATUKH.

10-11 3 3.2. [IpoekTrpoBaHNE€ MHOTOTAKTHBIX THEBMAaTHUECKUX U 4
PIIEKTPOITHEBMATUYECKUX CHCTEM.
12-13 3  |laroBas u GpyHKIMOHATBHAS TUATPAMMBI. 4

14 3 [3.3. [o3unmonnpoBaHre MHEBMOIIPUBO/IA. 2

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Kox-
HanMeHnoBaHMe UM KpaTKOE COAECpKAaHNE MTPAKTUYECKOTO 3aHATHS, CEMUHApa BO
3aHATHA|pa3IeNna)
4acoB

122 ) OrnpenenieHre OCHOBHBIX IMAPaMETPOB HHeVBMonBI/IraTeneﬁ, MIPOEKTUPOBOYHBIE U 4
MMPOBEPOYHBIC PACUETHl THEBMO/IBUTATENCH
JJI€MEHTBHI 3JIEKTPOITHEBMOABTOMATUKU. DJIEKTPOIMHEBMOIIPEOOPAa30BaTENH U

3 ’ nHeBMoaneKTponpfo6pa3OBaTenH. Ornpenenenre OCHOBHBIX MAPAMETPOB )
[MHEBMOJIBUTATENEH, TPOCKTUPOBOUHBIE U TIPOBEPOUYHBIE PACUETHI
[MHEBMOJBUTATEIEH.

4 ) Ornpenenenre napaMeTpoB 3JIEMEHTOB YIPABICHUS IS TIOTYYEHHUS 3aJaHHBIX )
XapaKTEPUCTHK THEBMOIIPUBO/IA.

5.7 3 bynesa anreOpa. Peanuzanus norudueckux GyHKIUN cpeacTBaMu 6
[THEBMOABTOMATHKHU.

39 3 [IpoexkTHpOBaHNE MHOTOTAKTHBIX THEBMATUYECKUX U AIEKTPOITHEBMATHUECKUX 4
cucteM. [llaroBas nuarpamma.

10-11 3 |IIpoekTHupoBaHME MHOTOTAKTHBIX MHEBMATUYECKUX U AIEKTPOITHEBMATHUECKUX 4




CHUCTCM. CDyHKI_[I/IOHaJIBHaSI AuarpaMmma

Ilonck HeHCHpaBHOCTCf/'I B IHCBMOCHUCTCMAX. Ta6J'II/II_Ia ITIOHCKa HCHCHpaBHOCTeﬁ.

12-13 4 |TumoBble HEUCITPABHOCTH 3JIEMEHTOB. METO/IbI KOHTPOJIS U ONPEIETIECHUS 4
HEHCIIPABHOCTEH 2IeMEHTHOI 0a3bl MHEBMATHUECKUX CUCTEM.
14 4 JIMarHoCTHKA JIEMEHTOB THEBMAaTUYECKUX CUCTEM. MeTO/IbI U CXEMBI UCTIBITAHUI )
W ONIpeIeNICHHs TapaMeTpPOB.
5.3. JlaboparopHbie padoThI
Ne Ne y Kox-
sansuspasena HaumeHnoBaHnue uinm kpaTkoe cofepKaHue 1abopaTopHoOil paboThI BO
4acoB
[THeBMaTnueckue apoccenu. Knaccupukamus u ycrpoiictBo. PacuerHsie
1 )  [3ABHCHMOCTH, XapaKTEPUCTHKH. [THeBMOKITaMIaHBI: IPEIOXPAHUTEIHHBIE, )
peyKIIMOHHBIE, [TOCNIeI0BaTeIbHbIE U Ipyrue. PacueTHble 3aBUCUMOCTH U
XapaKTePUCTUKH.
[TueBmopactpenenurenu. Knaccudukamus u yctpoiictBo. PacuerHbie
2 2 [3aBUCHMOCTH U XapaKT€PUCTUKU. DIEMEHTHI IEKTPOITHEBMOABTOMATHKH. 2
JIeKTpONHEBMOINIPeoOpa30BaTeIn U MHEBMO3JIEKTPOIIPE0Opa30BaTEINH.
3.5 ) PerynupoBanue cKopocTH MHeBMoIBUTaTeNneil. CXeMbl peryIupOBaHusl. 6
JlOCTOMHCTBA U HETOCTATKHU.
6 3 |bynesa anre6pa. 2
7 3 |Peanu3zanus Jornyeckux QyHKIMHA CpeiCTBAMU THEBMOABTOMATHKH. 2
3.9 3 [TpoexTHpOBaHNE MHOTOTAKTHBIX THEBMATHYECKHUX H AJIEKTPOITHEBMATHUECKUX 4
CUCTEM.
10-11 3 |llaroBas u (pyHKIMOHATBHAS JUATPAMMBI. 4
[Tonck HercpaBHOCTEH B THEBMOCHCTEMax. Ta0nuiia moncka HEMCTIPaBHOCTEH.
12 4  [TunoBble HEMCIPABHOCTH JIEMEHTOB. MeTO/IbI KOHTPOJIS U ONIPEEIICHUS 2
HEHCIPABHOCTEHN 3JIEMEHTHON 06a3bl MHEBMATUYECKUX CHUCTEM.
JIMarHoCTHKA JIEMEHTOB ITHEBMAaTHYECKUX CUCTEM. METO/IBI M CXEMBI UCTIBITAHUI
13-14 4  |uonpeneneHus napaMeTpoB. MOHTaX MHEBMAaTUYECKUX CUCTEM U UX 4
HKCTUTyaTaIus
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brmonnenue CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Kou-
[Monsun CPC paszenos, maB, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
MofroToBKa K SK3aMeHy ocH. [2] Bce 772 cT1p., yue0.-METOI. JIUT. B 3 16
hit. Buze [2] Bce 20 cTp
[lonroToBKa K ayIUTOPHBIM 3aHITUIM Meton. nocobue st CPC [1] Bee 408 crp. 7 123,75
[lonroToBKa K ayIUTOPHBIM 3aHITUIM Merton. noco6ue st CPC [1] Bce 408 ctp. 8 5,5
[ToaroroBka k 1a00paTopHbIM paboTam yueb.-MeTos. JUT. B 311. BuJe [2] Bce 20 cTp 8 8
MoroToBKa K 3aueTy ocH. [1] Bce 408 ct1p., yueb.-MeTO. JIUT. B 7 15
hit. Buze [1] Bce 53 cTp
[TonroroBka K 3amuTe JJabOpaTOPHBIX padoT [yued.-MeToI. JIUT. B 311. BUje [1] Bce 53 cTp 7 15

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcTalumn




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue Hu-

Ne [ Ce- Bun Makc. TEHIBA-

KOHTpOJBHOTO (Bec [Topsinok HauucneHus 6aI0B

KM|mecTp| koHTpons Oan eTcs B
MEpONPUSITHS A

K 3amuTe 1aboparopHoit paboOThI
IOy CKAIOTCSl CTYACHTBI, KOTOPbIE
BBITIOJTHWJIN JTaOOPaTOpHYIO padoTy,
oopMuIK B COOTBETCTBUH C TPEOOBAHUSIMU
OTYeT 0 JTJabopaTopHOIl paboTe U
[pe0CTaBUIN €ro K 3amure. Kaxaomy
CTYJIEHTY 3aJlaeTcsl He MeHee 3-X BOIPOCOB
Ha TeMy JaboparopHoii paboTsl. [Ipu
OLIEHUBAHUH PE3YJIBTATOB MEPOTIPHUSITHS
MCTIONB3YeTCs OallIbHO-PEHTUHTOBAS
3amura CUCTEMa OLICHUBAHMSI PE3yIbTaTOB yUeOHOM
naboparophoii [0,2| 1 [mesTenpHOCTH OOyuarommxcs (YTBEp>KACHa (3a4eT
pabortsrI 1 rpuka3oM pekropa ot 24.05.2019 . Ne 179)
. MakcuManbHOE KOJTM4eCTBO OaJIOB 32
MeporpusTe - 1. BecoBoil koaddunueHT
MeponpusTHs — 1.
1 Gam - BepHO 0(hOPMIICHHBIN OTYET,
000CHOBaHHBIE BBIBO/IbI U BEPHBIE OTBETHI
Ha 60% u Ooyiee BOIIPOCOB 10 padboTe
0 6asIoB - HeBEpHO O(OPMIICHHBII OTYET
1/ He0OOCHOBaHHbBIE BBIBOABI H/WIIN
BEpHBIE OTBETHI Ha MeHee 60% BOMpPOCOB 1o
pabore.

Texymmii
KOHTPOJIb

K 3amure naboparopHoit paboTh
TTOITYCKAIOTCS CTYJIEHThI, KOTOpBIE
BBITTOJTHIIIN JIAOOPATOPHYIO padoTy,
0o(QOpMIIIN B COOTBETCTBUH C TPEOOBAaHUSIMU
OTYeT 0 J1abopaTopHOi paboTe U
[peI0CTaBUIM ero K 3ammuTe. Kaxxnomy
CTYZIEHTY 3aJIa€TCsl HE MEHEE 3-X BOIIPOCOB
Ha TeMy JiabopartopHoi paboTsl. [Ipu
OLIEHUBAHUU PE3yJbTaTOB MEPOTIPHUSTHS
MCIIOJIB3YETCsl 0aNIbHO-PEHTHUHIOBAS
cucTeMa OLICHUBAaHUS PE3yNbTaToB yueOHOM
NesTeTbHOCTH 00yJaromuxcs (YTBepKIeHa
rprka3zoM pexropa ot 24.05.2019 r. Ne 179)
. MakcumanbHO€ KOlIMuecTBO 0aJlioB 3a
MepOIpHsTHE - 1.

1 Gam - BepHO 0()OPMIICHHBIN OTYET,
00OCHOBaHHBIE BBIBO/IbI U BEPHBIE OTBETHI
Ha 60% u Oosiee BOIPOCOB 1O padoTe

0 6annoB - HeBEpHO 0OPMIICHHBII OTYET
1/ HE0OOCHOBaHHbBIE BBIBOABI M/WIIN
BEpHbIE OTBETHI HA MeHee 60% BOIPOCOB 10

3amura
nmaboparophoii | 0,2 1
pabotsI 1

Texymmii
KOHTPOJIb

3a4CT




pabore.

Texymumii
KOHTPOJIb

3ammura
nabopaTopHOi
pabotsl 3

0,2

K 3amure naboparopHoit paboThI
NIOITyCKAIOTCS CTYACHTBI, KOTOPHIE
BBITTOJIHMIIN JIAOOPATOPHYIO padoTy,
oopMuII B COOTBETCTBHUH C TPEOOBAHHUSIMA
OTYeT O J1abopaTopHO paboTe U
MPE0CTaBIIIN €T0 K 3ammre. Kaxxaomy
CTYICHTY 3aJlaeTcs He MEHee 3-X BOIPOCOB
Ha TeMy JtabopatopHoi paboTsl. [Ipu
OLIEHUBAHUU PE3yJIbTATOB MEPOTIPHUSTHUS
MCTIONB3YeTCs OaJTbHO-PEHTHHTOBAS
crcTeMa OL[CHUBAaHUS PE3yIbTaToOB yueOHOM
NesATeTLHOCTH 00yJaromumxcs (YTBepKIeHa
prka3zoM pexropa ot 24.05.2019 r. Ne 179)
. MakcuManbHOE KOJTMYeCTBO OaJJIOB 32
MepOoIpHsTHE - 1.

1 Gam - BepHO 0()OPMIICHHBIN OTYET,
000CHOBAaHHBIE BBIBO/IbI U BEPHBIE OTBETHI
Ha 60% u Ooyiee BOIIPOCOB 10 padboTe

0 6asIoB - HeBEpHO O(OPMIICHHBII OTYET
1/ He0OOCHOBaHHbBIE BBIBOABI M/WIIN
BEpHBIE OTBETHI Ha MeHee 60% BOMpPOCOB 1o
pabore.

3a4CT

Texymnmii
KOHTPOJIb

3amura
nabopaTtopHoH
paboTsl 4

0,2

K 3amure nabopatopHoit paboTh
TTOITYCKAIOTCS CTYJIEHThI, KOTOpBIE
BBITTOJTHIIIN JIAOOPATOPHYIO padoTy,
0o(QOpMIII B COOTBETCTBUH C TPEOOBAaHUSIMU
OTYeT 0 J1abopaTopHOi paboTe U
[peI0CTaBUIM ero K 3ammuTe. Kaxxnomy
CTYZIEHTY 3aJ1a€TCsl HE MEHEE 3-X BOIIPOCOB
Ha TeMy JiabopartopHoi paboTsl. [Ipu
OLIEHUBAHUU PE3yJIbTaTOB MEPOTIPHUSTHUS
MCIIOJIB3YETCsl 0aNIbHO-PEHTHUHIOBAS
cucTeMa OLICHUBAaHUS PE3yNbTaToB yueOHOM
NesTeTbHOCTH 00yJaromuxcs (YTBepKIaeHa
rprka3zoM pexropa ot 24.05.2019 r. Ne 179)
. MakcumanbHO€ KOIM4ecTBO 0aJuioB 3a
MepOIpHsTHE - 1.

1 Gam - BepHO 0()OPMIICHHBIN OTYET,
000CHOBaHHBIE BBIBO/IbI U BEPHBIE OTBETHI
Ha 60% u Oosiee BOIPOCOB 1O padoTe

0 6annoB - HeBEpHO 0OPMIICHHBII OTYET
1/ HE0OOCHOBaHHbBIE BBIBOABI M/WIIN
BEepHbIE OTBETHI Ha MeHee 60% BOIPOCOB MO
pabore.

3a4CT

Texymmii
KOHTPOJIb

3amura
nabopaTropHoi
paboThI 5

0,2

K 3amuTe 1aboparopHoii pabOThI
NTOITYCKAIOTCS CTYJIEHTBI, KOTOPBIC
BBITTOJTHUITN JIAOOPATOPHYIO padoTy,

0 OPMIII B COOTBETCTBUH C TPEOOBAHUSIMU
OTYeT 0 JJAbopaTOpHOI paboTe
Mpe0CTaBIUIIN €T0 K 3ammre. Kaxxaomy
CTYICHTY 3aJlacTCs HE MEHEee 3-X BOIIPOCOB
Ha TeMmy J1abopaTopHoii paboTsl. [Ipu

OLCHUBAHWH PC3YJILTATOB MCPOIIPUATHUA

3a4CT




MCTIONB3YETCs 0aNTbHO-PEUTHHTOBAS
CUCTEeMa OIICHUBAHMSI PE3yIbTaTOB yUeOHOM
NesITeIbHOCTH 00yJaromuxcs (yTBepKIeHa
npuka3oM pekropa ot 24.05.2019 . Ne 179)
. MakcuManbHOE KOJTM4eCTBO OaIoB 32
MepOoIpusTHE - 1.

1 Gain - BepHO OOPMIICHHBIH OTYET,
000CHOBAHHBIE BHIBOJIbI U BEPHBIE OTBETHI
Ha 60% u 6osiee BOMPOCOB 10 paboTte

(0 6anIoB - HEBEpHO OPOPMIICHHBIN OTYET
1/ He0OOCHOBaHHBIE BBIBOBI H/WIIH
BEpHBIE OTBETHI HAa MeHee 60% BOIPOCOB 1O
pabore.

[Ipome-
KYTOYHAs
aTTecTanus

3a4cT

3a4eT MPOBOAUTCS B MUCHMEHHOU (opMe.
CrtyneHTy BbIIAETCs OMIIET ¢ 2 BOIMpPOCcaMu
13 CIHICKA KOHTPOJIbHBIX BOMPOCOB U
3ajgada. Perienue 3aqaun SIBIIIETCS
MUHUMAJTbHO HEOOXOAMMBIM YCIOBHEM
cnauu 3a4eTa. Bpemsi, oTBeieHHOE Ha
noAroToBKy - 1 yac. Ilpu oneHuBanuu
[PE3YJIETaTOB MEPOIPHUATHUS UCTIONIB3YETCS
0aITbHO-PEUTUHTOBAsI CUCTEMA OIICHUBAHUS
[PE3YJIBTaTOB YUEOHOU EeATeTbHOCTH
oOyuaronuxcs (yTBEpKaeHa MPUKa30M
pektopa ot 24.05.2019 . Ne 179).
MakcruManbHOE KOJTUYECTBO OAIJIOB - 3.

3 Oasta - BEpHO pellieHHas 3a/1a4a U BEPHbBIC
OTBETHI HA 2 TEOPETUUECKUX BONPOCA;

2 Gaia - BEpHO pEIIeHHAs 3aja4a u
BEpHBII OTBET Ha | TEOpETUUECKHI1 BOIIPOC;
1 Garm - BepHO pelieHHas 3a7a4a ¥ pu
OTCYTCTBHH BEPHBIX OTBETOB Ha
TEOPETHYECKHE BOIIPOCHI;

0 GanoB - 3a/1aua pernieHa HeBEPHO.

3a4CT

Texymnmii
KOHTPOJIb

3amura
nabopaTopHOi
paboTsI 6

0,25

K 3amure nabopatopHoit paboTh
TTOITYCKAIOTCS CTYJIEHThI, KOTOpBIE
BBITTOJTHUIIN JTAOOPATOPHYIO paboTy,
0o(QOpMIII B COOTBETCTBUH C TPEOOBAaHUSIMU
OTYeT 0 J1abopaTopHOi paboTe U
[peI0CTaBMWIM ero K 3ammuTe. Kaxxnomy
CTYZIEHTY 3aJIa€TCsl HE MEHEE 3-X BOIIPOCOB
Ha TeMy JiabopartopHoi paboTsl. [Ipu
OLIEHUBAHUU PE3yJbTaTOB MEPOTIPHUSTHUS
MCIIOJIB3YETCsl OalNIbHO-PEHTHHIOBAS
cucTeMa OLICHUBAaHUS PE3yIbTaToB yueOHOMH
NesTeTLHOCTH 00yUaromuxcs (YTBepKIaeHa
prka3oM pexropa ot 24.05.2019 . Ne 179)
. MakcumanbHO€ KOIM4ecTBO 0aJuioB 3a
MepOIpHsTHE - 1.

1 Gam - BepHO 0()OPMIICHHBIN OTYET,
00OCHOBaHHBIE BBIBO/IbI U BEPHBIE OTBETHI
Ha 60% u Gosiee BOIPOCOB 1O padoTe

0 6anioB - HeBEpHO OOPMIICHHBII OTYET
1/ HE0OOCHOBaHHbBIE BBIBOABI M/WIIN
BEpHbIE OTBETHI HA MeHee 60% BONIPOCOB 10

pabore.

OK3aMCH




Texymnmii
KOHTPOJIb

3amura
nabopaTtopHoH
paboTel 7

0,25

K 3amure nabopartopHoit paboThI
NIOITyCKAIOTCS CTYACHTBI, KOTOPBIE
BBITTOJIHIIIN JIAOOPATOPHYIO padoTy,
0(OPMHUITU B COOTBETCTBUU C TPEOOBAHUSIMH
OTYET O JIabopaTopHOi paboTe U
MPeI0CTaBUIIH €T0 K 3amure. Kaxaomy
CTYICHTY 3aJlaeTCs HE MEHee 3-X BOIIPOCOB
Ha TeMy JtaboparopHoi paboTsl. [Ipu
OLIEHUBAHUU PE3yJbTATOB MEPOTIPHUSTHUS
MCTIONB3YeTCs OaJTbHO-PEHTHHTOBAS
crcTeMa OIL[CHUBAaHUS PE3YyIbTaToOB yueOHOM
NesATeTLHOCTH 00yJaromumxcs (YTBepKIeHa
puka3zoM pexropa ot 24.05.2019 r. Ne 179)
. MakcuManpHOE KOJIMYeCTBO OaJIOB 32
MepompusTHE - 1.

1 6ami - BepHO OPOPMIICHHBIH OTYET,
000CHOBaHHBIE BBIBO/IBI U BEPHBIE OTBETHI
Ha 60% u Oosiee BOMPOCOB 10 padoTte

0 6asIoB - HeBEpPHO O(OPMIICHHBII OTYET
1/ He00OCHOBAaHHBIE BBIBOIBI U/ MIIH
BEpHbIE OTBETHI HA MeHee 60% BOMpPOCOB 1o
pabore.

OK3aMCH|

Texymmii
KOHTPOJIb

3amura
n1abopaTopHOM
paboThI 8

0,25

K 3amuTe 1aboparopHoit pabOThI

IOy CKAIOTCS CTYACHTBI, KOTOPbIE
BBITIOJTHWJIN JTaOOPaTOpHYIO padoTy,
oopMuIK B COOTBETCTBUH C TPEOOBAHUSIMU
OTYeT 0 JJabopaTOpHOI paboTe U
[pe0CTaBUIN €ro K 3ammre. Kaxaomy
CTYICHTY 3aJlaeTCs HE MEHee 3-X BOIIPOCOB
Ha TeMy JaboparopHoii paboTsl. [Ipu
OLIEHUBAHUH PE3YJBTATOB MEPOTIPHSITHS
MCTIONB3YeTCs OalIbHO-PEHTUHTOBAS
crcTeMa OI[CHUBaHUS PE3YIBTaTOB YIeOHOMH
NesITeIbHOCTH 00yJaromuxcs (yTBepkIeHa
nprka3zoM pexropa ot 24.05.2019 r. Ne 179)
. MakcuManbHOE KOJTM4eCTBO OaIJIOB 32
MeponpusThe - 1.

1 6ain - BepHO OOPMIICHHBIH OTYET,
00OCHOBAHHBIE BBIBOJIBI M BEPHBIC OTBETHI
Ha 60% u Gosee BOmpocoB 1o padore

0 6aoB - HEBEpHO OPOPMIIEHHBIH OTUET
1/ He0OOCHOBAaHHBIE BBIBOJIBI U/HITH
BepHbIE OTBETHI HA MeHee 60% BOMpPOCOB 1o
pabore.

OK3aMCH|

10

Texymmii
KOHTPOJIb

3amura
nabopaTopHO
paboTeI 9

0,25

K 3amure naboparopHoit paboTh
NIOTTyCKAIOTCSl CTYACHTBI, KOTOPBIE
BBITTOJTHIIIN JIAOOPATOPHYIO paboTy,
oopMuII B COOTBETCTBHUH C TPEOOBAHHUSIMU
OTYeT 0 J1abopaTopHOi paboTe U
MPEI0CTaBIIIN €T0 K 3ammre. Kaxxaomy
CTYICHTY 3aJlaeTcs He MEHee 3-X BOIIPOCOB
Ha TeMy JiabopartopHoi paboTsl. [Ipu
OLIEHUBAHUU PE3yJIbTaTOB MEPOTIPHUSTHS
MCTIONB3YeTCs OaJTbHO-PEHTHHTOBAS
cucTeMa OLICHUBAaHUS PE3yNbTaToB yueOHOM

e TeTLHOCTH 00yUaromuxcst (YTBepKIeHa

OK3aMCH|




puka3zoM pexropa ot 24.05.2019 r. Ne 179)
. MakcumanbHOe KoIruecTBO 0auioB 3a
MepompusTHe - 1.

1 6ami - BepHO OPOPMIICHHBINH OTYET,
00OCHOBAHHBIE BBIBO/IBI U BEPHBIE OTBETHI
Ha 60% u Oosiee BOMpOCOB 10 padoTte

0 6asIoB - HeBEpPHO OOPMIICHHBII OTYET
1/ He0OOCHOBAaHHBIE BBIBOIBI U/MITH
BEpHBIE OTBETHI HA MeHee 60% BOMpOCOB 1o
pabore.

11| 8

[Tpome-
KYTOUHAS
arTecTanus

OK3aMCH

JK3aMeH MPOBOANTCS B MUCHMEHHOM
¢dopme. CtyneHTy BbiaeTcs ouier ¢ 4
BOIIPOCAMH U3 CITUCKA KOHTPOJIBHBIX
BONPOCOB M 3a/1a4a. Perienue 3amaun
SIBJISICTCS MUHIMAJIEHO HEOOXOIUMBIM
YCIIOBUEM ClIaud dK3aMeHa. Bpewms,
OTBEJIEHHOE Ha MOATrOTOBKY - 1 wac. I[Ipu
OILICHUBAHUU PE3YJIETATOB MEPONPHUITUS
MCTIONB3YeTCs OaITbHO-PEHTHHTOBAS
CUCTEeMa OIICHUBAHUS PE3YIBTaTOB YUEOHOM
NesTeTFHOCTH 00yJaromuxcs (YTBepKIeHa
npuka3zoM pexropa ot 24.05.2019 . Ne 179).
MakcumanbHOE KOJIM4eCcTBO OaJlioB - 5.

5 GaoB - BEPHO pellIeHHas 3a/1a4a U
BEepHBIC OTBETHI HAa 4 TEOPETUICCKUX
BOIPOCA;

4 Oasuta - BEpHO pelIeHHas 3a/laua U BEpHbIe
OTBETHI Ha 3 TEOPETUYECKUX BOIPOCA;

3 Gaiia - BEpHO pellIeHHas 3a/lauya U BEepHbIE
OTBETHI Ha 2 TEOPETUYECKUX BOIPOCA;

2 Gaia - BEpHO pEIIeHHAs 3aja4a u
BEepHBII OTBET Ha | TEOpETHUUECKUIT BOIIPOC;
1 Gan - BepHO pelIeHHas 3ajiaua U pu
OTCYTCTBHH BEPHBIX OTBETOB Ha
TEOPETUIECKUE BONPOCHI;

0 GamnoB - 3a/1aua perieHa HeBEPHO.

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOMN [Iponenypa nposeneHus Kpurepun
OLIEHUBaHUs
aTTeCTaluu
DK3aMeH MPOBOIUTCS B MUChbMEHHOH dopme. Kaxkmomy cTyneHTy
BBIJIACTCSI OMIIET, B KOTOPOM MPUCYTCTBYET MO YETHIPE
TEOPETUUECKUX BOMPOCA U OJHA MpaKTUUecKas 3aja4a (1o OAHOMY
3aJIaHUIO Ha KaXKJIbli pa3zen). OLeHKa pacCUuThIBaeTCs MO
perTHHTY oOy4arorerocs o auciurummae Rd Ha ocHOBe pelTuHTa
o TeKyIieMy KoHTpoito Rrek mo ¢popmyne: Rd=RTex+R6, rae (B coorBeTcTBHM
JK3aMeH Rrex=0,25 KM7+0,25 KM8+ 0,25 KM9+0,25 KM10 cmm. 2.5,2.6
paccuMThIBaeTCs Ha OCHOBE 0astoB, HabpaHHBIX oOy4atontumMes 1o [[lonoxxeHus

pe3yibTaTaM TEKYIIEro KOHTPOJIS C YIE€TOM BECOBOTO

ko3¢ ¢unmenta, R6 — 6onyc. CTyaeHT BIpaBe IpOMTH KOHTPOJIBHOE
MEpOIPHATHE B PAMKax MPOMEKYTOYHOH aTTeCTallMu IS
YIIy4IICHUS] CBOCTO PEHTUHTA, KOTOPBIN OYJIET pacCUUTHIBATHCS IO
dbopmyne Rd=0,6 Rrek+0,4 Rna+R6 I[llkana nepeBosa pelitunra B




oneHky: «Otamano» - Rd = 85...100%; «Xopomio» - Rd =
75...84%; « YmonetBopuTeabHO» - Rd = 60...74%; «
HeynosnerBopurensno» - Rd = 0...59%.

BOIIPpOCAa U O/JHA MPAaKTUYCCKasd 3a/1a4a. OI_ICHKa PaCCUUTHIBACTCA 110

3adeT NpoBOAUTCS B MUCbMEHHOH popme. Kaxknomy cTyaeHTy
BbI1aeTcs OMIIET, B KOTOPOM MPUCYTCTBYET 1O 2 TEOPETHUECKUX

perTuHTy oOy4arorerocs o auciurummae Rd Ha ocHOBe pelTuHTa
1o TeKy1iemMy KoHTpoito Rtek o ¢popmyne: Rd&=Rrek+R6, rie

3a4€CT

Rrex=0,2KM1+0,2 KM2+ 0,2 KM3+0,2 KM4 +0,2 KM5
pe3yJibTaTaM TEKYIIEro KOHTPOJIS C y4ETOM BECOBOIO

MCPOIPUATUEC B paMKax HpOMe)KYTO‘IHOﬁ arrecrauu ajis

OLIeHKY: «3auTeHo» - Rd = 60...100%; « Hezauteno» - Rd =
0...59%.

paccuuThIBaeTCs HA OCHOBE 0ajsIoB, HAOPaHHBIX 00yYaIOLIMMCS MO
ko3¢ ¢unmenta, R6 — 6onyc. CTyaeHT BIpaBe IpOMTH KOHTPOJIbHOE

VAYUIIEHUS CBOET0 pEHTHHTa, KOTOPBINA OyJeT paCCUUTHIBATHCS TIO
dbopmyne Rd=0,6 Rrex+0,4 Rna+R6 [llkana nepeBosa pelitunra B

B cooTrBeTCTBUU
cmm. 2.5,2.6
Ilomoxxennsa

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarer 00ydeHus

[1K-9

3HacT: TCOPCTUUCCKUC OCHOBBI PACUCTOB 2JICMCHTOB IMTHEBMAaTHU4Y€CKOM

PErYIMPYIONIEH anmaparypbl pa3IMdHOTO Ha3HAYEHUs, pabOTaIOIINX
0 JINHEWHBIM aJTOpUTMaM, C 3aJaHHBIMH ITApaMeTPaMU CKOPOCTEH U
ycuiIuil 06e3 pebsABIeHUS TPEOOBAHMM K 3aKOHAM JIBUKEHUS

[1K-9

'YMeeT: pa3pabaTbiBaTh 3CKM3HbIE U TEXHUUECKUE MPOEKTHI
[THEBMATUYECKOM PETYIUPYIOLIEH annaparypsl

[1K-9

lMeeT npakTHYeCKHUH OMBIT: pa3pabOTKU KOMITJIEKTOB
KOHCTPYKTOPCKOW JJOKYMEHTALUU ITHEBMAaTHYECKOM pErylnupyromen
annaparypsl

TumnoBsie KOHTPOJIBHBIC 3aIdaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M HH(OPMAIIMOHHOE O0ecnedeHue TUCIHUIIIMHBI

IleuaTnas yqe6H0-MeTozmqec1caﬂ AOKYMCHTAIlUA

a) ocHo8Has

aumepamypa:

1. ITHeBMaTuyeckue yCTpPOMCTBA U CUCTEMBI B MAIIMHOCTPOEHUU
Cnpasounuk Ilox pen. E. B. I'epu. - M.: MammHoctpoenue, 1981. - 408 c. ui.
2. Tepn, E. B. Pacuer nueBmonpuBooB Cripas. mocoobue. - M.:
Mammnoctpoenue, 1975. - 272 c. uin.

0) OononHumMenbHA IUMepamypa:

He npenycmorpena

8) omeuecmeenHvle U 3apyOeNHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0is Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:




1.

[THeBMaTHYECKHE YCTPOUCTBA M CUCTEMBI B MAIIMHOCTPOCHUU:
Cnpapounuk / E.B.I'epui, A.U.Kynpsisues, O.B.Jloxkun u ap. [Tox o6mur. pen.
E.B.I'epu - M.: Mamnoctpoenue, 1981. - 408 c.

U3 HUX. yue@%o—memoduqecxoe obecneverue camocmosmenbHou pa60mbz cmydeﬂma:

BHCKTPOHHaH yqeﬁno-MeTonnquKaﬂ HOKYMECHTaAIlUA

HaunmenoBanue
Ne Brn peeypea s bubnuorpaguueckoe onrcanue
JUTEPATYPBI NIEKTPOHHOM
dopme
Edpemona, K.JI. ®uznyeckue 0CHOBBI THEBMAaTHYECKUX
OIEKTPOHHO- . )
cucTeM. [ DneKTpoHHBIN pecypce] : yuel. mocodue / K. /1.
OcHoBHast OoubnuoTeyHas
1 Tenarvha CHCTEMa Edpemona, B.H. [Tunbrynos. — DnekTpoH. 1adH. — M. :
patyp e e TTass MITY v, H.O. Baywmaia, 2013. — 52 ¢. — Pexim noctyna:
A http://e.lanbook.com/book/52263 — 3ar. ¢ skpaHa.
["aBpromuHa, O.C. OcHOBBI (PYHKIIMOHUPOBAHUS IIUKINYECKUX
DIEeKTPOHHO- MMHEBMOCHCTEM. [ DNIEKTpOHHBIHN pecypc] : yueb. mocoodue / O.C.
) JlonoiaHUTENbHAS |0MOINOTeUHas ["aBpromuna, K.JI. Eppemona, A.C. HazemiieB. — DnekTpoH.
muTeparypa cucreMa nan. — M. : MI'TY um. H.O. baymana, 2006. — 20 ¢. —
n3narenbcTBa Jlans [Pesxxum noctyna: http://e.lanbook.com/book/52097 — 3ar. ¢
DKpaHa.

[Tepedyens KCIOIB3YEMOTO IPOTPAMMHOTO 00ECIICUCHHUS:

Her

[Tepeyens nucnonab3yeMbix NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue 1 CIUIITUHbI

No OcHoBHOe 000pyI0BaHKE, CTEH/IbI, MAKEThI, KOMITbIOTEPHAS] TEXHHKA,
Bun 3ansTuit . I_l MPEAyCTaHOBJICHHOE TPOTPAMMHOE 00ecIieueHIe, UCTIONBE3yEeMOE IS
al Pa3IUYHBIX BUJOB 3aHATHIA
JlaGopatopubie |442a
SAHSITIS @) 'Y4eOHBIC CTEHIBI TT0 THEBMOABTOMATHKE, MAKEThl ITHEBMOJJICMEHTOB
442a
eKIIUU 2) OEKTOP, IMEKTPOHHBIE TUIAKAThI, ”HTEPAKTUBHBIE BUACOPOTHKU
J 1




