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1. HEJIX OCBOEHUA JUCHUIIJINHBI

[lenb oOcBoeHUst JUCHUIUIMHBI «J/laT4MKK W OCHOBBI HU3MEPEHHII» COCTOUT B
(OpMHUPOBaHUH Y CTYJACHTOB CUCTEMHBIX 3HAHUIA O METPOJIOTMUECKOM OOCCIICUCHUH, CTAaHapTH3AIUH U
cepTU(UKAIMU KaK BKHEHILMX HMHCTPyMEHTaX OOecredyeHHs] KauecTBa M 0e30MacHOCTH MPOIYKIIWH,
MPOLIECCOB U YCIYT B 00J1aCTH MEXATPOHHBIX U POOOTOTEXHUYECKUX CHUCTEM.

[1pu 5TOM 3@0auamu NUCUMIUIUHBI SBISIOTCS:

- IproOpeTeHne 00yJaroIMMHCS 3HAaHUH B 001aCTH:

® OCHOB METPOJIOTUH KaK HayKu 00 M3MEPEHHUH, METO/IaX U CPEACTBAX 00ECICUCHUS NX
€IMHCTBA M CIIOCO0aX JOCTHKEHUS TPeOYeMOil TOYHOCTH;

®OCHOB CTaHJApPTH3allMM Kak JESITEIbHOCTH, HAlpaBICHHOW Ha pa3paboTKy H
YCTaHOBJICHHE TpeOOBaHUM, HOPM, MPABWI, XapPaKTEPUCTUK, PErIIAMEHTOB KaK O0O0s3aTENIbHBIX,
TaK U PEKOMEH/IyeMBbIX ISl BBITIOJHEHHS IIPH COOJIOICHUH YCIIOBUIT O€30MaCHOCTH TPYAa;

® OCHOB CepTI/I(l)I/IKaIII/II/I Kak I[efICTBI/II;'I, MPOBOAWMBIX IJISA IOATBCPIKACHUSA COOTBECTCTBUSA
U3JIeJHs, IPOIecca WK PerjaMeHTa, ONpeIeICHHBIM CTAHAAPTOM WJIM TEXHUYECKUM YCIIOBHEM.

2. MECTO JUCIUAIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. lucuunnuHa «J[aTYuKM ¥ OCHOBBI U3MEPCHHIT» OTHOCHUTCS K 4acTH, (GOPMHUPYEMOWM
y4acTHUKaMU 00pazoBaTeNbHbIX OTHOoWIeHUI brioka 1 Juctumnueel (MOAyNIN), UMEET TECHYIO
CBSI3b C IPYTUMU JUCLUIUITMHAMH.

2.2. B rabmume mpHBENEHBI MPEAMISCTBYIOIMIAE W  TMOCICIYIONIHE JUCIUILTAHBI,
HamnpaBlieHHbIE Ha (OPMHUPOBAHWE KOMIIETCHIWH AMCIUIIMHBI B COOTBETCTBHHM C MaTpulleh
kommerennuii OI1.

IIpeamecTByrommue 1 nNocjaeAyMue TUCHHUILINHBI,
HaNpaBJIeHHbIEe HA (popMHUpPOBaHHME KOMIIETEHNH

/ Hpenmecmy}omne JUCIHHITIINHBI HOCJ’IC}IYIOHH/IC JUCITUITIINHBI
/1

1. [TudpoBsie IBOHHUKY B

MIPOMBIIIJIEHHONH POOOTOTEXHUKE
Mertpoutorus, CTanIapTU3anus u

Hapuranus u aBJICHHUE
ceptuduxanus " yip

nepeMerieHueM

anaBneHHe TEXHUYCCKUMHU CUCTEMaMU
A,[[aHTI/IBHBIe CUCTCMBI YIIPABJICHUA

HpeI[,Z[I/IHJIOMHaH IMMpaKTHUKa




3. INTAHUPYEMBIE PE3YJIbTATbI OB YYEHUSA

[Inanupyemble pe3ynbTaThl OCBOSHHUs oOpaszoBaTenbHOW mporpammbel  (OIT) —

KOMIICTCHIIM U o6yqa}01u1/1xc;1 OIIpCACIIAOTCA Tpe60BaHI/I${MI/I CTaHAapTa II0 HaIIpaBJICHUIO

MOATOTOBKUA W (DOPMHUPYIOTCSI B COOTBETCTBHH ¢ MaTpuliel kommetreHuii OI1

No Homep/ HaumeHoBanue B pe3ysabTare uzy4eHnusi AMCUUNIMHBI
o/ HHJIEKC KOMIIETeHIH U o0yyaromuecsi 10JKHbI:
KOMIIETEeHIIM U (M1M ee 4aCTH)
2 3 4
1. [1IK-2 CniocoOeH mpou3BOIUTH IIK-2.1. BreIDOJHAET aHAIN3 TEXHUYECKON
KOMIUICKCHYIO HACTPOHKY | JOKYMEHTAIIUHU ¥ (PYHKIIMOHAITBHBIX
MEXaTPOHHBIX U TpeOOBaHUI K MEXaTPOHHOU WU
POOOTOTEXHUUYECKUX POOOTOTEXHUUECKOH cCHCTEME.
CUCTEM, UCIOJIb3YS IIK-2.2. Omnpexenser cocTan
IIPOrpaMMHOE obopyoBanusi, HHTEPHEHCHI
obecrnieueHue B3aMMOJCHCTBYS U TPeOOBaHUS K
KOTOPOJUIEPOB U IIPOrpaMMHO-aNINapaTHON HaCTPOUKeE
ynpasisitonux 9BM, nx IIK-2.3. BrmmonHser HoOgKII0OYEHHE
CUCTEM YIIPABIICHUSA KOHTPOJIEPOB U yrpasisitoliux OBM,
HACTPOUKY KaHAJIOB CBSI3H U
KOH(DUTypaluio CUCTEMBI
I1K-5 CrniocobeH npoBOJIUTH IIK 5.1. IIpoBoauT 3KCIIEPUMEHTHI Ha
2. NeHCTBYIONMX MaKeTax, 00pasnax

HKCIIEPUMEHTHI Ha
JIeUCTBYIOIUX MaKeTax,
oOpa3iax MexaTpOHHbBIX U
POOOTOTEXHUUECKUX
CHCTEM TI0 33/IaHHBIM
METOMKaM, a TAKKe
BBIUUCIIUTEIEHBIC
HKCHEPUMEHTBHI C
WCTIOJIh30BaHUEM
CTaHJApTHBIX
MPOTPaMMHBIX TTAKETOB,
00pabaTbIBaTh pe3yabTaThl
C IPUMEHEHUEM
COBPEMEHHBIX
WH(pOPMAITMOHHBIX
TEXHOJIOTUI U
TEXHUYECKUX CPEJICTB

MEXaTPOHHBIX U pOOOTOTEXHUYECKHX
CHCTEM TI0 33/IaHHBIM METOUKAM C
nanpHeimei 0opadboTkol 1
WHTEpIpETaeH TOTyYeHHBIX JaHHBIX
K 5.2. IIpoBoauT BbIUUCIUTENBHBIE
HKCIEPUMEHTHI [ UCCIIETOBAHUS
MaTeMaTHYECKUX MOJIeNIel JIEMEHTOB
MEXaTPOHHBIX U pOOOTOTEXHHUYECKUX
CHCTEM C UCIOJIb30BAHUEM CIIELIUAIBHBIX
MPOTPaMMHBIX CPEZICTB

IIK 5.3. CocraBinsieT oT4ETHI (pa3aesbl
OTYETOB), DJIEMEHTHI KOHCTPYKTOPCKOM
JOKYMEHTAIUH 110 TEME UJIH T10
pe3yabpTaTaM MpPOBEICHHBIX
HKCHEPUMEHTOB, HAOIIOJICHUH, U3MEPEHU




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI

4.1. OFbEM JUCHUILIVHBI U BUJIbI YYEBHOM PABOTBI

Ounas gpopma 0dyuenus

Buna yuyeOHo# padoThl Bcero yacos CemecTtp
Ne 7
4yacos
1 2 3

AyIuTOpHAas KOHTAKTHAs padoTa (Bcero) 68 68
B ToMm uncne:
Jlexmun (JI) 34 34
Jlabopatopusie 3ansatust (J13) 34 34
[Tpaktueckue 3anstus (113), Cemunapsl (C) - -
KonTakTHas BHeayauTopHasi pa6éora 1,7 1,7
B TOM umciie MHAMBUAYaIbHBIE IPYIIIIOBbIE KOHCYIbTALIUN 1,7 1,7
CamocrosiTesibHast padora odyuawmerocsi (CPO) 38 38
(Bcero)
Paboma ¢ knuscnvimu u INEKMPOHRHBIMU UCMOYHUKAMU 18 18
Iloozomoska Kk mecmo8omy KOHMPOIIO 10 10
Ioozomoska k npomescymournomy koumponio (I111K) 10 10
ITpomexyTouHast 3auer (3) 3 3
arrecraums B TOM YHCJIE:

IIpuem 3au4., yac. 0,3 0,3

CPO, gac. - -
HUTOTI'O: O6man 4acoB 108 108
TPY10eMKOCTh 3a4. el 3 3




4.2. COAEP KAHME JUCHUIIJINHBI

4.2.1. Pa3nesnbl (TeMbl) JMCHUIIMHBI, BUAbI Y4eOHOI 1eATeJTbHOCTH U (OPMBI KOHTPOJIS
Ounas popma obyuenus

Ne Ne HaumenoBanue pasaesia (TemMbl) Buabl yueOHol DopMbI
n/ | cemec AMCUHMILINHBI AeATeIbHOCTH, BKIKYas TeKyllel u
n Tpa CaMOCTOSITEJIbHYIO pa0oTy | MPOMEKYTOY
00y4Jaroumuxcs HOWH
(B yacax) arrecTauuu
J | JIP | II3 | CP | Bce
O | ro
1 2 3 4 S) 6 7 8 9
1. 7 Paznen 1. OcnoBor | 12 | 10 - 10 | 32 | Tecroseri
H3MepPHUTEIbHBIX CHCTEM " KOHTPOJIb
METOAUKH
2. Paznen 2. Kaaccuveckne | 12 | 16 - 16 | 44 | TecroBblit
JaTYUKH MeXaHU4YeCKUX " KOHTpOJIb
3JIEKTPUYECKUX BeJIHYUH
3. Pa3znen 3.] 10 | 8 - 12 | 30 | Tecrossiit
Crnenuaan3upoBaHHbIe " KOHTPOJIb
COBpeMeHHbIe JaT4YMKH JJId
CJIOKHBIX CHCTEM
4. KoHrtakTHas BHeayauTOpHas 1,7 | UnnuBuayanss
pa60Ta bIC U I'PYNIIOBLIC
KOHCYJIbTallUN
5. [TpomesxyTouHas arTecTanus 0,3 | 3auer
HUTOIO: 34 34 - |38 | 108




4.2.2. JIeKIIHOHHBII KypC

Ne
n/
n

HaumenoBanue
pa3nena
JTUCHUILIMHBI

HaumenoBanue
TeMBI JeKINHU

Conep:xaHue JeKIIUA

Bcero
JacoB

1

2

3

Cemectp 7

(01010

1.

Pa3zpean 1. OcHoBBI
U3MEPHUTEIbHbIX
CHCTEM U METOAUKH

BBenenue B
HU3MEPUTEIIbHbBIC
CHCTEMBI

OCHOBHBIE TIOHSITHS METPOJIOTHU:
M3MEpEeHUsl, TOYHOCTb,
norpemHocty. Kimaccudukarms
JATYNKOB: aKTHBHBIE/TTACCUBHBIE,
aHaJIo0roBbIe/IU(POBEIC,
KOHTaKTHBIC/OECKOHTaKTHBIC. PoITb
JATYNKOB B aBTOMaTU3UPOBAHHBIX
CUCTEMax M pOOOTOTECXHHKE.

OCHOBBI METPOJIOTHH
1 00paboTKU
CHTHAJIOB

[TorpemHocTy U3MEPEHUN:
CHUCTEMaTUYECKUE, CIIyYailHbIE,
metoaudeckue. CTaTuyeckue u
JTUHAMHYECKHE XapaKTePUCTHKU
JATYUKOB (1yBCTBUTEIBHOCTD,
JUHEHHOCTh, TUCTEPE3UC).
AmHarnorosas u nudpoas oopadboTka
CUTHAJIOB ((UIbTpaLus, yCUICHHE,
ALIT/IAID).

Kamubposka u
TECTUPOBAHUE
JTATYNKOB

MeTonp! KaTMOPOBKH: CTAaTHYECKHUE
U IMHAMHUYeCKHe. DTalOHHbIE
WCTOYHHUKH CUTHAJIOB (TeMIIeparypa,
JaBJICHUE, CHIIA).
ABTOMaTH3UPOBAHHBIE CUCTEMBI
noBepkH (Ha npumepe LabVIEW)

WNuTepdeiico
JaTYNKOB

Amnanorossle uatepgeticel (0-10 B,
4-20 MA). llupoBbie MPOTOKOIBI:
12C, SPI, UART, CAN, IO-Link.
BecnipoBoHBIE TEXHOIOTUN
(Bluetooth, Zigbee, LoRa).

Paznen 2.
Kaaccnueckne
JaTYUKH
MeXaHNYeCKHX "
JIEKTPUYECKHUX
BeJINYMH

Jatunku
TEMIEPATYpPbI

[IpuHIMIBI pabOTHI: TEPMOTIAPHI,
tepmopesuctopsl (NTC, PTC),
MOJIYIPOBOIHUKOBBIE TATYUKH.
KanuOpoBka u komreHcanus
norpemHoctel. [Ipumenenne B
MIPOMBIIIIEHHOCTH U pOOOTOTEXHUKE
(TeroBbIE PEXKUMBI JBUTATENCH,
9K30CKEJIETHI).

Jlatuvkuy naBieHus U
CHUJIBI

Turbl JaTYNKOB AABJICHUS:
MbE303JIEKTPUUECKHUE,
TEH30METPUUYECKHE, EMKOCTHBIE.
JlaTyuKu CUIIbI M HATPY3KH:
TEH30/1aTYUKH, [Tb€30PE3UCTUBHBIE
3JIEMEHTBHI; - UCIOJIb30BAHUE B
POOOTH3UPOBAHHBIX 3aXBaTax U
MPOMBIIUIEHHBIX CUCTEMAX.




7. JIaTYvKy MOJIOKEHUST | TOTEHIIUOMETPBI, MHAYKTUBHBIE U 4
U TIepeMeleHHS €MKOCTHbIE TaTYHKHU.
OnTHyeckye SHKOAEPHI
(MHKpEeMEeHTaJIbHBIE i a0COJIFOTHBIE).
[IpumeHnenne B cepBONPUBOIAX U
CNC-crankax.
8. JlaTyuku ToKa u HIYHTBI, TpaHC(HOPMATOPHI TOKA, 2
HaATIPSHKCHUS naTuyuke Ha Y dexre Xoa; -
rajJibBaHUYeCcKas pa3Bs3Ka B
U3MEPUTENbHBIX IEMsX; -
MOHUTOPHUHT SHEPronoTpedIeHNs B
MEXAaTPOHHBIX CUCTEMaX.
9. TaxkTunbHble ¥ THOKKE | PE3UCTUBHBIE U EMKOCTHBIE CEHCOPBI 2
TAaTYNKA JABJICHUS, - PACTSKUMBIC JTATINKN
JUISL MATKON pOOOTOTEXHUKH; -
pUMEHEHHE B IPOTE3UPOBAHUH U
YeJI0BEKO-MalllMHHOM HHTepdeiice.
10. | Pa3nen 3. | UnepuuanbHbie AKcenepoMeTphl: IPUHIIKI PAdOTHI, 2
CrnenMaJu3HpPoOBaH | JaTYUKHU MEMS-texnonoruu. ['mpockons:
Hble i MeXaHU4ecKHe, ontunaeckue, MEMS.
COBpeMeHHbIe [IpumeHeHre B HAaBUTaIlUU JPOHOB U
AATYUKH st CTaOMIIM3aLUH TUTATHOPM.
11. | CJIOKHBIX CHCTEM Orntuueckue, ®dotopesucropsl, horoanoasl, K- 4
Ja3epHbIC JaTYMKUA U | JaT4uKu. JIugapel u
JaTYNKy paccTosiHus | BpemsmponetHbie (ToF) matunkm.
Pornb B KOMITEIOTEpPHOM 3pEHHH U
ABTOHOMHBIX TPAHCTIOPTHBIX
Cpe/ICTBax.
12. XuMU4ecKue u DNEeKTPOXUMHUYECKHUE, 2
ra30BbIC TATYHKH MIOJTYTIIPOBOTHUKOBEIE, ONTHYECKUE
ra3oaHanu3aTopsl. JlaTunku
BJIQKHOCTHU (EMKOCTHBIE,
PE3UCTUBHBIE).
13. CeHcopHBIE CUCTEMBI | APXUTEKTypa CEHCOPHBIX CEeTEH 2
B pOOOTOTEXHUKE (LleHTpan30BaHHbIE,
pacmipenenennsie). CeHcopHast
unterpanus B ROS (Robot Operating
System). [Ipumepsr: aTIUKH
MIPOMBIIUIEHHBIX POOOTOB,
ABTOHOMHBIX MaIlIHH.
HUTOI'O gacoB B cemecTpe: 34
4.2.3. J1abopaTopHbIii MPAKTHKYM
Ne | HaumeHoBaHue HaumeHoBaHue Conep:xanue J1a00paTOpHOM Bcero
n/ pasaena JadopaTopHoi padoThI padoThI 4acoB
n AUCHHUILIMHBI
1 2 3 4 5
Cemectp 7 (010]0)
1. | Pa3nen 1. | BBoaHoe 3ansTHE. Cobopka npocTeieit 2




OcHoBBI
H3MEpPHUTEJIbHBIX
CHCTEM "
METOAHKH

OCHOBBEI 0€30IIaCHOCTH.
3HAaKOMCTBO C
o0opymoBaHueM

AIIEKTPHUYECKOMN TIeTH, paboTa ¢
W3MEPUTEITBHBIMU PHOOPAMHU
— MYJIBTUMETP, HCTOYHUK
MUTaHMsI, OCIHIUIOrpad,
WHCTPYKTAX 10 TEXHUKE
0€301MacHOCTH, U3YUCHHE
1a00paTOPHOTO CTEH 1A, MaiKa,
IIpOBEpKa PabOTOCITOCOOHOCTH.

O1nieHKa morpentHocTen u
CTaTHYECKUX
XapaKTEPUCTUK JaTUMKA

KanubpoBka naryuka o
STAJIOHHOMY BO3/IEHCTBHUIO,
CHATHE CTAaTUYECKOU
XapaKTEPUCTUKU «BBIXOJHOU
CUTHAJI — BXO/IHASI BEJIMYMHAY,
MocTpoeHue rpaduka,
oInpezesieHue
YyBCTBUTEJILHOCTHU, PACYET
HEJIMHEMHOCTHU U TUCTEPE3NCa,
Y4€T CUCTEMATUYECKUX U
CIIy4alHbIX ITOIPEHIHOCTEMN.

Amnanoroas 00paboTka
curHaga

CnaOplii 1 3a11yMJIEHHBIH
CHTHAJI C TEPMOIAPhI WIN
MHUKpO(]OHA, CXeMbI Ha
OIEPALIIOHHOM YCUIIUTENE —
WHBEPTUPYIOLIUI U
HEMHBEPTUPYIOLINH YCUIINTEb,
aKTHBHBIA (QHIIBTP HU3KUX
yactot (PHY), ananuz popmsl
CHTHajia Ha ocumuiorpade 10 u
mociie 00padoTKH.

Hudposoii uaTepdeiic
12C/SPI

[Moaxmrouenue 1uppoBoro
natanka BME2&0 i
MPU6050
MHUKpPOKOHTposuiepy Arduino
o muHe 12C, Hanucanue
NpOrpaMMBbI JUIs YTECHUS
JTAHHBIX, paboTa ¢ perucTpamu
JIaTYMKa, BHIBOJ] [TOKA3aHUI Ha
AKpaH.

Pa3nen 2.
Kaaccuueckue
JATYHKH
MEXaHUYECKUX U
3JIEKTPUYECKHX
BCJINYHUH

JlaTuuku TeMieparypsl:
CpPaBHUTEJIbHBIN aHAJIN3.

[TapannensHOE N3MepeHne
TEeMIEPATyphbl OJHUM
HCTOYHUKOM C
HCIIOJIb30BaHUEM Pa3HBIX
IIPUHIIMIIOB — T€pMOIIapa,
TEPMUCTOP, HU(POBON AATUMK
DS18B20, cpaBHeHue
CKOPOCTH OTKJIMKA, TOYHOCTH,
JIMHEHHOCTHU XapaKTEPUCTUK.

TeHnzomerpuyeckue
JATYUKU U HBMGPGHI/IG
cuibl/ neopmarnun.

MocToBas cxema YUTCTOHA,
TEH30J]aTYMK Ha KOHCOJIbHOM
OaJike, MPUIIOKECHHE
ATAJIOHHBIX HArPY30K,
U3MEpeHne pazbanaHca MoCTa,




YCUJIICHUC CUT'HAJIa,
KaJ'II/I6pOBKa JaTyuKa AJIs
HN3MCPCHUA CHUIILI B Heroronax.

EMKoCTHBIN maTduk
TTOJIOXKEHU S/ TIPUOIVKCHH
s1.

IInacTuHbl KOHAECHCATOpA B
KAa4eCTBE YyBCTBUTEIBHOTO
JJIEMEHTA, U3MEPUTEIb
€MKOCTH Ha OCHOBE
reHepaTopa, U3MEHEHHE
4acTOTBI WIH HAIIPSDKEHUS IIPU
BapbUPOBAHUU PACCTOSHHUS
MCXKAY MJIaCTUHaMU, BHCCCHUC
B I10JIE IUDJICKTPHUKA — PYKa,
IUIACTHK, BOJA.

OrnTuyeckuii SHKOIEP.
H3smepenue yrna u
CKOPOCTH BpAILECHUS.

WNHKpeMeHTaIbHBIA 3HKOJED
Ha BaJly IBUraTelIs, NOACYET
HMITYJIBCOB C IIOMOIIIBIO
MUKPOKOHTPOJIIEPA,
OIIpECIICHUE HAIPABICHUS
BpalllEHUs, pacyeT yria
IIOBOPOTAa U CKOPOCTH B
000poTax B MUHYTY.

10.

MarauTHBEIA JaTUUK
Xomna. JJaT4uk ToKa.

JInaenHbIi maTunk Xoaaa
SS49E nys uzmepenus
ITOJIOKEHUS IIOCTOSTHHOTO
MaramTa, natduk Toka ACS712
Ha 3@ dekre Xosuia, U3MEepeHue
MEPEMEHHOTO U TOCTOSTHHOTO
TOKA, FraJIbBaHMYeCKas
pa3Bsi3Ka CUJIOBOM LIETIH U
1[N U3MEPEHHSI.

11.

[Ipe30351eKTpHUYECKUi
natyuk. M3mepenue
BUOpaIUK U yIapHOTO
BO3JICHICTBHSL.

IIse30351€MEHT WK
MbE30aKCEICPOMETP, YCUIICHUE
CUTHAJIa, PETUCTPALIHS
OTKJIMKA Ha yIapHOE
BO3JCHCTBHUE, aHAIU3 CUTHAIIA
BUOpanuu Oanku, u3y4eHue
YaCTOTHOTO CIIEKTpa ¢
MTOMOIIBIO TTPOTPAMMHOTO
obecrieueHus.

12.

TakTUIBHBINA CEHCOpP Ha
OCHOBE THOKOTO

PE3UCTUBHOIO MaTcpuaa.

CHsTHE BOJIBT-aMIIEpPHOMN
XapaKTEpUCTUKU MpU
M3MEHEHUHU PUII0KEHHOTO
JIABJIEHUS], CO3AHUE CXEMBbI
JUTSL IeTeKTUPOBAHUS KacaHUs
Y OLIEHKH CHJIbI HAaXaTHs,
aHaJIN3 HEJITMHEHHOCTH.

YapTpa3BykoBon
JAJIBHOMED.

Monyns HC-SR04,
dbopmupoBaHue
30HAMPYIOIIETO UMITYJIBCA,
M3MEPEHUE BPEMECHH 33JICPKKU
9XO0-CHTHANA, pacueT
PacCTOSIHUS 0 OOBEKTA,
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HUCCICIOBAHUC BIIMSHUA
MaT€puraljia M yria HaKjIOHa
IMMOBCPXHOCTHU HA TOYHOCTD.

13. | Pa3nen 3. | AkcenepomeTp u Mopayns MPU6050, urenue 2
Crnenuaausupona | rupockorn. OpueHTanus B | ChIPbIX JAaHHBIX 110 ocsM X, Y,
HHbIE H | IPOCTPAHCTBE. 7, pacuer yrioB HaKJIOTa —
COBpeMeHHbIe KpeHa M TaHTaxka Io
AATYUKHU st aKcelnepoMeTpy, HaOI0IeHE
CJI0’KHBIX CHCTEM Ipeiida nmokasaHuii rTHPOCKOIIA,
OCHOBBI KOMILJIEMEHTAPHOM
brIbTpanum.
14. JlazepHbIil ONITUYECKUI Hatuuk paccrosnus VL53L0X 2
JaTYUK PACCTOSHUS Ha MPUHIUIIE BPEMEHU
npoiera (ToF), usmepenue
JUCTAHIIMU JI0 Pa3IMYHBIX
ITIOBEPXHOCTEH, CPAaBHEHUE
TOYHOCTH U OBICTPOACHCTBHUS C
YIBTPa3BYKOBBIM METOJIOM,
paboTa ¢ TEeMHBIMU U
3epKAIbHBIMU OOHEKTAMU.
15. KoMIiekcHas cucreMa: Nurerpanus HECKOJIbKUX TaTYUKOB — 4
«ITpoCTOii CeHCOPHBIIt sukozep, IMU, yHLTpaS?yKOBOﬁ
YSCJ'I p060Ta». JAAJIbHOMEP — ]3 CIHUHbIN
HU3MEPUTCIIbHBIN Y3€JI Ha Oaze
Arduino, HanrcaHWe IPOTPaMMEI IS
CHUHTE34a JaHHbIX, PCHICHUC
HpHKJ'IaI[HOfI 3aJa4yd HaBUraliuu Uin
B3aUMOJICHCTBHUSI C OKPYKEHUEM.
HUTOI'O gacoB B cemecTpe: 34
4.2.4. TIpakTHYeCKUE 3aHATHSI
He npenycmotpenst
4.3. CAMOCTOSATEJIBHAS PABOTA OBYYAIOLIETI'OCs
Ne HaumenoBanue Ne Buasl CPO Bceero
n/n pa3aeJa (TemMbl) n/n 4acoB
AUCHUTLIHHBI
1 2 3 4 5
Cemectp 7 (010]0)
1. Pa3zgen 1. OcHOBBEI 1.1. | PaboTa ¢ KH>KHBIMHU U DJIEKTPOHHBIMHU 4
U3MEpPHUTEIbHBIX HMCTOYHUKAMH
cucreM 1 Metoauku | 1.2. | [loaroToBka K TECTOBOMY KOHTPOJIIO 3
1.3. | IloaroroBka K MPOMEKYTOUHOMY KOHTPOJIIO 3
2. Paznen 2. 2.1. | PabGoTta ¢ KHWKHBIMH U AJICKTPOHHBIMU 8
Kaaccnueckne HWCTOYHUKAMU
AATYUKHU 2.2. | IloaroToBKa K TECTOBOMY KOHTPOJIIO 4
MEXaHMIECKUX 1 2.3. | IToaroToBka K MpOMEKYTOYHOMY KOHTPOIIIO 4
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IEKTPUYECKHX
BeJINYHH

3. Pa3nen 3. 3.1. | PabGoTta ¢ KHHWKHBIMU U 3JIEKTPOHHBIMHU 6
Cneunuajau3upoBaHH HUCTOYHUKAMU
ple U COBpeMEHHbIe 3.2. | IlogroroBka K TECTOBOMY KOHTPOJIIO 3
AaTIMKH TSt 3.3. | [loaroroska K MpOMEKyTOYHOMY KOHTPOIIIO 3
CJI0KHBIX CHCTEM

HUTOTI'O yacoB B cemecTpe: 38

5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECHHEYEHUWS JJI51
CAMOCTOATEJBHOU PABOTHBI OBYYAIOIIUXCA 11O JUCHUILJIMHE

5.1. MeToauueckue YKazaHud IJ1d MOAroOTOBKH oﬁyqamumxcﬂ K JICKIIHOHHBIM 3aHATUAM

OOydyawumuMC g HEOOXOIUMO O3HAKOMUTHCA: C COJAEp’KaHUEM padoyeit
pOrpaMMbl JMCIHUILIAHBL, C €€ IEeIsIMH W 33aJa4aMd, CBSI3SIMU C JAPYTUMHU JUCIUTUTHHAMUA
00pa3oBaTenbHOI MPOrpaMMbl, METOJAMYECKUMHU pa3pabOTKaMH, UMEIOLIUMICS Ha caiiTe By3a U
B OMOJIMOTEYHO-M3/1aTEIILCKOM LIEHTPE, C TPapUKOM KOHCYJIBTAIMH MPero1aBaTeds.

W3ydeHne AUCUMILTUHBI TPeOyeT CUCTEMATHUECKOTO M MOCIE0BATEIHOTO HAKOIIIICHUS
3HaHUM, CJIEeI0BATENIbHO, MPOMYCKU OTAEIbHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOUTH IPEIMET.
HeoOxonuMo mnpuxoauTh Ha JEKIUIO MOATOTOBJICHHBIM, BeIb TOJBKO B 3TOM Ciydae
[pernojaBaTesib MOXET BECTH JIEKIMI0 B MHTEPAKTUBHOM pPEXHUME, UYTO CIOCOOCTBYET
MOBBIIICHUIO 3¢ HEeKTUBHOCTH JIEKIMOHHBIX 3aHSITHH. Hmenno MO3TOMY
00y YawIlUMC I HEOOXOIUMO:

- mepel KaXIoW JIeKIMeH MpOoCMaTpuBaTh pabouyl0 MpOrpaMMy JAUCIUIUIMHBI, YTO
MO3BOJIUT COKOHOMUTH BpEMS Ha 3alMCHIBAHUE TEMbl JIEKIMH, €€ OCHOBHBIX BOIPOCOB,
PEKOMEH1yEMOI1 JINTEepaTyphl;

- Ha OTJAENbHBIC JIEKIIMH MPUHOCUTH COOTBETCTBYIOIIMI MaTepuan Ha OyMaKHBIX
HOCHTEJISIX, MPUCITAHHBIN JEKTOPOM Ha «3JCKTPOHHBIM MOYTOBBINA SIIIUK TPYIIED (TaOJHUIIKI,
rpaduku, CXeMbl), KOTOpBbIM OyIeT oxapaKTepu3oBaH, MPOKOMMEHTHUPOBAH, JOMOJHEH
HENOCPEJICTBEHHO Ha JIEKLIUU;

- Tepea OYepeAHOH Jekiued HeoOXOJMMO IMPOCMOTPETh IO KOHCIEKTY MaTepHual
NpeAbIayed JIEKIIMH, BOCIHPOU3BECTH OCHOBHBIE OMPEIEICHUSI, OTMETUTh HEMOHSATHBIE
TEPMHHBI U TIOJIOKEHUSI, TIOJTOTOBUTH BOMIPOCHI C IIEJIbI0 YTOUHEHUS TPABIIILHOCTH MIOHUMAHHUS,
MOTBITATHCS OTBETUTH HA KOHTPOJIHHBIC BOTIPOCHI TTO KJTFOUEBBIM ITYHKTaM COJICPKaHHUS JICKITHH.

[Ipu 3aTpyAHEHHSX B BOCIPHUSATHH MaTepuana cleayeT oOpaTHThcs K OCHOBHBIM
JIUTEepaTypHBIM HCTOUYHHMKaM. Eciu pa3zoOparbcsi B MaTepuase OmsTh HE yIajioch, HEOOXOAUMO
o0paTHUThCs K TIpenoaaBarento (1o rpaduky ero KOHCYIbTAIMH WM HA TPAKTHYECKUX 3aHATHUSAX,
WJIM HalucaTh Ha aJjpec JIEKTPOHHOMN MOYTHI).

By3oBckast nekius — TJaBHOE 3BEHO AMAAKTHUYECKOTO Iukia obOyuenus. EE uenp —
paccMOTpEHHE TEOPETUYECKUX BOIIPOCOB M3JIaraeMoi JHUCHUIUIMHBI B JIOTHYECKH BbIIEP)KaHHOMN
dopme; (dopMUpOBaHME OPHEHTUPOBOYHONM  OCHOBBI  JJIi  TOCJEAYIOUIETO  YCBOCHMS
oO0Oy4dYawImuMuc s ydeOHOro Marepuaia. B cocTaB JEKIMOHHOTO Kypca TIO
JTUCIUIIINHE «/]aT4uKy 1 OCHOBBI U3MEPEHHI» BKIIFOUEHBI: KOHCIIEKTHI (TEKCTHI, CXEMBI) JICKITUI
B JJIGKTPOHHOM TMpejAcTaBieHuH; ¢Gaiil ¢ pa3gaToOyHbIM MaTepuajoM; CIHCKU Yy4eOHOit
JTUTEpaTyphl, pEKOMEHAyeMol o0 Oy 4 a IOl U M C 1 B KadecTBe OCHOBHOW U
JOIIOJIHUTEIBHON O TeMaM JIEKIIUH.

OO6mwmii CTpYKTYpHBIN KapKac, TPUMEHUMBIN KO BCEM JICKIIUSAM TUCIUTLINHBI, BKIIOYAET
B ce0s cooOlieHHWe IIaHa JIEKIMH ¥ CTPOroe CleoBaHHWE eMy. B TMmaH BKIIOUYEHBI
HAaUMEHOBAHMSI OCHOBHBIX Y3JIOBBIX BOINPOCOB JIEKIMIl, KOTOpBIE IIOJIOKEHBI B OCHOBY
MIPOMEKYTOUYHOTO KOHTPOJIS; CBSI3b HOBOT'O MaTepuaia ¢ COACpKaHUEeM MPEeAbLIYIICH JICKIUH,
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onpeaAcICHUEC €ro MeCTa W Ha3HAYCHHUA B JUCHUINIIMHC, a TAaKXC B CHUCTECMC C OPYIruMU
JUCHHUIIIMHAMU M KypCaMH, IIOJABEICHHE BBIBOAOB IIO KaXXIOMY BOIIPOCY MU IIO HMTOramM BCeH
JICKIIMH.

5.2. MeToanueckue yKka3aHus JJISl MOATOTOBKH 00yYAIOIIUXCH K Ja00PATOPHBIM
3aHATHAM

JlaGopatopHble pabOTHI COCTABISAIOT BAaXHYIO YacTh NPOPECCHOHATIBHON MOATOTOBKU
oOyuaromuxcsi. OHM HampaBlieHbl Ha AKCHEPUMEHTANIbHOE MOATBEPKACHUE TEOPETUYECKUX
MOJIOKEHUH U GOpMUPOBAHUE YICOHBIX U TPO(ECCUOHATBHBIX MPAKTUYSCKUX YMCHHIA.

Brimonnenue obyvaromumucs 1a00paToOpHbIX pabOT HAIMIPABIICHO HA:

- 00001IeHNE, CHCTEMATH3ALUIO, YIITyOIeHne, 3aKPEIICHNE TIOTYYEHHBIX TEOPETHUECKUX
3HAHUU IO KOHKPETHBIM TEMaM JTUCIUILINH;

dbopMUpOBaHHE HEOOXOTUMBIX TPOPECCHOHATBHBIX YMEHHUI U HABBIKOB;

MeTtoauueckue yKa3aHus 1o MpoBEACHUIO TaO0OPaTOPHBIX paboT BKIIOYAIOT:

3arjlaBue, B KOTOPOM yKa3bIBaeTCs BUJ paboThl (J1abopaTtopHas), ee MOpsSIKOBBIA HOMED,
0o0BbeM B yacax U HAMMEHOBAHUE; 11eJIb pabOThI; IPEeIMET U COJepKaHUe paboThl; 000pyI0BaHUE,
TEXHUYECKHUE CPEJICTBA, WHCTPYMEHT; MOPSAOK (MOCIEAOBATEIHHOCTE) BBIMOJHEHHUS PaOOTHI,
MpaBUJia TEXHUKUA O€30MacHOCTH M OXpaHbl TPyAa MO JaHHON paboTe (M0 HEOOXOAMMOCTH),
obmme mpaBuiaa K oQopmIIeHHIO pabOThI; KOHTPOJBHBIC BOMPOCH W 3aJaHWs; CITHCOK
auTepaTypsl (0 HEOOXOUMOCTH).

[Ipu nanupoBaHuM J1aOOPATOPHBIX PAadOT CIEAYET YYUTHIBATh, YTO HAPSIY C BEIyIIEH
LENbI0 - TOJTBEPKIECHHUEM TEOPETUUYECKHX MOJOKEHUN - B XOJE BBIMOJHEHUS 3aJaHUi Yy
oOyJaromuxcs B GOPMUPYIOTCS IPAKTHYESCKUE YMEHUS M HABBIKK OOpAIICHHS C JIA0OPATOPHBIM
o0opy/soBaHUEM, anmapaTtypoil U Mp., KOTOPble MOTYT COCTaBISTh 4acTh MPO(ECCHOHATBHOM
MPaKTUYECKOW TOJATOTOBKH, a TaKXe HCCIEAOBATENbCKUE yMEHHUs (HaOI0/aTh, CPaBHUBATH,
aHAIM3UPOBATh, YCTAHABIMBATH 3aBUCUMOCTH, JIeTIaTh BBIBOABI U 00OOIIECHUS, CAMOCTOATEIHHO
BECTH HCClieIoBaHuE, OQOPMIIATh PE3yIbTaThl).

[Topsimox mpoBeAeHHs] NTaOOPATOPHBIX pabOT B IEJIOM COBMAJAET C TMOPSAKOM
MIPOBEICHUS TPAKTUYECKUX 3aHATHI. [IoMUMO COOCTBEHHO BBIMOTHEHUS PAOOTHI JJISl KaXKI0M
nabopaTopHOil paboTHI MpeayCMOTpEHa MpOleAypa 3allUThl, B X0J€ KOTOPOH MpernojaBaTeib
MPOBOJANWT YCTHBIH WM TIMCBMEHHBIH ONPOC OOYYAIOMIUXCS JUIS KOHTPOJS TTOHHMAHHUS
BBITIOJTHEHHBIX MMM W3MEpPEHUH, MPaBUIBHOW HWHTEPIpETAIlMH IONTYYeHHBIX PE3yIbTaTOB H
YCBOCHHSI UMHU OCHOBHBIX TCOPETHYCCKHX M MPAKTHUECKUX 3HAHHWN 1O Teme 3aHATHsA. CIHUCOK
JUTEPaATyphI IS MOATOTOBKH K 1TA0OPATOPHBIM 3aHATHSM MPUBEICHBI HUXKE

5.3. MeToanyeckue yKazaHusi JUIsl OATOTOBKHU 00y4YAaIOIIMXCS K MPAKTHYECKUM 3aHATHAM

[TpakTHueckue 3aHATHS — 3TO aKTUBHas popma yueGHOro mnpoiuecca. [Ipu moaroroske k
IOPAaKTUYECKUM 3aHATHSAM OOydaromeMmycst HeOOXOJMMO H3y4YHTh OCHOBHYIO JIMTEpaTypy,
O3HAKOMMTCS C JONOJHUTEIBHON JUTEPATYpOH, yd4eCTh PEKOMEHJALMN IpernoaaBareins. Temsl
TEOPETUYECKOI0  COAEPKAHUS BBIHOCATCA Ha IPAKTUYECKHE 3aHATUSA, [PEAINONararoT
JTUCKYCCUOHHBIN Xxapaktep oOcykaeHus. bombiias yacTh TeM JUCHUIUIMHBI HOCUT MPAKTUYECKHUI
XapakTep, T.€. MPEAIoJaracT BBHINOJIHEHHUE 33JJaHUil M pEIICHHE 3aJad, aHAIW3 MPAKTUYECKUX
CUTYalHi.

5.4. MeToanueckne yKa3aHHus M0 CAMOCTOSATEJIbHOM padoTe 00y4aromuxcs

BaxHOll 4YacThl0 CaMOCTOSATENbHOW pPaOOTHI SBISETCS YTCHHE Y4eOHOW M HayIHOH
muteparypbl. OcHOBHass (yHKIMsS Y4eOHMKOB — OPHUEHTHPOBATH OOYYAIOIIETOCS B CHCTEME
3HaHUH, YMEHHMHA M BIAJCHUN, KOTOpHIE JOJDKHBI OBITH YCBOEHBI M OCBOCHBI OyAYIIUMHU
OaxanaBpaMu 1O JaHHOW AMCLUILIHHE.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

Ne Ne Buabl yueOHo# padoThl Oopa3oBaTtesibHbIE TEXHOJIOTUH Bcero
n/m | cemec 4yacos
Tpa
010]0)
1 2 3 4 S
1. 7 Jlexuus «MuTepdeiicel | Jlekus ¢ npuMeHEHUEM 4
JATYUKOBY MHTEPAKTUBHBIX TEXHOJOTUN
2. Jlexknusa «datunku | JIekuus ¢ npuMEeHEHUEM 4
MOJIOKEHUS U | HHTEPAKTUBHBIX TEXHOJOTUI
NepPEMELICHUSI»
3. Jlexnusa «Ontnueckue, | JIekius ¢ mpuMeHEHUEM 4
Ja3epHble  JATYMKH W | MHTEPAKTUBHBIX TEXHOJIOTUI
JATYUKUA PACCTOSTHUS».
4, Jlekuusa «Xumuuecknue U | JIekius ¢ npuMeHEHUEM 2
ra30BbIC JATUYUKU» WHTEPAKTUBHBIX TEXHOJOTUHN
5. Jlexuus «Cencopuble | Jlekuus ¢ npuMeHeHUeM 2
CHUCTEMBI B | MHTEPAKTUBHBIX TEXHOJIOTHUM
pPOOOTOTEXHUKEY
6. Pacuer u wmopenupoBanue | PabGora B mapax 4
AQHAJIOTOBBIX HHTEpdeiicoB
JUUIsl TACCUBHBIX JIATYUKOB
7. PabGota ¢ mporokonamu | PabGora B mapax 4
nepegauu JTAHHBIX
JTATYNKOB.
8. Pazpabotka  anroputmoB | Pabora B mapax 4
00paboTku JTAHHBIX
WHEPIUATHHBIX JaTYUKOB
9. Pa3zpaGotka crpykTypHOii | PabGora B mapax 4

CXEMBbI CEHCOPHOM CUCTEMBI
JUIs  pOOOTOTEXHUYECKOTO
YCTPOICTBA.
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7. VYEBHO-METOJAYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
TACIATLITAHBI

7.1. IlepeyeHb OCHOBHOM U 10IOJIHUTEIbHON y4eOHOM JINTepaTypbl

Cnucox OCHOBHOM JIMTEPATYPHI

1. Jaruuku 1 npeoOpa3oBaTesii HHPOPMAIIUU CUCTEM U3MEPEHUS, KOHTPOJIS M YIIPABJICHUS :
naboparopubiii npaktukym / M. C. boosuikun, A. C. Koctiokos, O. H. Uupxkos, E. M.
WBamkuna. — BopoHex : BopoHeXcKHii TOCYapCTBCHHBIN TEXHUYECKUHA YHUBEPCHUTET,
OBC ACB, 2022. — 78 ¢. — ISBN 978-5-7731-1081-1. — TekcT : 3JIeKTpOHHBIH //
Hudposoit  obOpazoBarenvubiii  pecypc IPR - SMART : [caiit]. — URL:
https://www.iprbookshop.ru/131035.html

2. PankeBuu, S1. M. /laTuuku 1 OCHOBBI U3MepeHHi : yueOHoe mocobue / SI. M. PaakeBuy,
A.T. Cxuprnanze, b. U. Jlaktnonos. — 2-e m3a. — CapatoB : By3oBckoe oOpazoBaHue,
2019. — 791 c. — ISBN 978-5-4487-0335-5. — Tekcr : anmektponHsbiid // [{udposoit
o0pa3oBaTeNbHBIHI pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/79771.html

3. Kopotkos, B. C. /laTurku 1 OCHOBBI H3MepeHMi : yueOHoe mocobue / B. C. KopoTtkos, A.
N. AdponacoB. — Tomck : Tomckuii monuTexHu4Ieckuid yausepcurer, 2015. — 187 ¢. —
ISBN 978-5-4387-0464-5. — Tekcr : snexkrpoHHbli // [{udpoBoii oOpa3oBaTenbHBIM
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/34681.html

CnMcoK 10MOJTHUTEIbHOM JIUTEPATYpPhI

1. JNaTumku : cripaBoyHoe rocodue / B. M. Illapanog, E. C. ITomumyk, H. JI. KomeBoii [1
np.] ; mox penakmueit B. M. [llapanos, B. C. ITonuniyk. — Mocksa : Texnocdepa, 2012.
— 624 c¢. — ISBN 978-5-94836-316-5. — Texkcr : smekTponHbi // IludpoBoii
o0pa3oBaTebHbIN pecypc IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/16974.html

2. Bonxonos, B. W. Jlatunku u oCHOBBI u3MepeHuil : yueOHoe nocobue / B. 1. BonxoHos,
E. N. knapoBa. — MockBa : MOCKOBCKasi TrOCylapCTBEHHAsl aKaJeMHsl BOJIHOIO
Tpancnopta, 2011. — 249 c. — Texkcr : snexTpoHHbIi // L{udppoBoii 06pazoBaTenbHbIHI
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/46281.html —
Pexxum nocTtyna: s aBTOpU3HP. MOJIb30BaTENIEH

3. [Tonog, I'. B. MukpoMexaHruueckrue WHEpIHAIbHbIE TaTYUKH : 1a00paTOPHBIN MPaKTUKYM
/ T'. B. ITomoB. — MockBa : MOCKOBCKHIi TOCYIapCTBEHHBI TEXHUYECKUN YHUBEPCHUTET
umenu H.D. baymana, 2015. — 272 c. — ISBN 978-5-7038-4336-9. — TekcT :
anekTpoHHbIH // Ludposoit obpazoBarensHbli pecypc [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94169.html

7.2. llepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTu «AHTEepHET»
http://window.edu.ru- EanHoe okHO gocTymna K 00pa3oBaTeIbHBIM pecypcam;
http://fcior.edu.ru - ®enepanbHblil IEHTP HHPOPMAIIMOHHO-00Pa30BATEIILHBIX PECYPCOB;
http://elibrary.ru - Hayanas snexrponHas Oubianorexa.

7.3. UndopManoHHbIE TEXHOJIOTH, JIMIEH3HOHHOE IPOrPaMMHOe o0ecnieyeHne

PexBu3NTHI TUIICH3UI/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013 Crenenus 06 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739,
64468661, 64489816, 64537893, 64563149,
64990070, 65615073
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Jlunensust 6eccpouHas

Awntusupyc Dr.Web Desktop Security Suite | JIunensuonsslii goropop Ne 621
Cpok nerictBus: ¢ 25.09.2025 no 24.09.2026

Koncynprant [lnroc Horosop Ne 7 ot 15.01.2026 1.
[Hudposoii 0O6pazoBaTenbHBIN pecypc JIunensnonHuslit gorosop Ne 12873/2511 ot
IPR SMART 02.07.2025 .

Cpok nerictBust: ¢ 01.07.2025 r. 1o 30.06.2026 r.

Becmmataoe 10

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JNCHUIIJINHBI

8.1. TpeGoBanus k ayIUTOPUAM (MOMEIIEHUSIM, MeCTAM) /JIsl IPOBeACHUS 3aHATHI

1. YueOnasi ayauTopus 1Jil NPOBeieHUS 3aHATHI JJeKIIHOHHOro TUna (aya.320)

HabGop nemoHcTpanMoHHOro o0OpyaoBaHMs: HHTEpakTHBHas cuctema Smart Board 480,
HOYTOYK - 11T., KomnbioTep B coope - lut., MOV — 1 wr., miorrep - 1.
CrnenunanusupoBaHHas MeOellb: J0CKa ydeHuueckas — 1 mrT., cron opucHbIil — 2 wrT., cton — 1
LIT., CTOJ KOMIBIOTEPHBIN - 2 IIT., CTOJI Y4eHUYECKUi - 14 mr., cTyn MAIrkui — 4 mr., cTyn
YUYEHHUYECKHUH- 28 MIT., CTON MeTauIMuecKuil — 3 mrT., cton jJabopaTopHeiii — 1 mT., mkad — 1
miT., Kageapa — 1 mr., cremuiaxku — 3 miT., mKad BBITSKHOM

2. JJaGopaTtopusi po0OTOTeXHUYECKHX H 0eCHIOTHBIX cucTeM (aya.318)

TexHuyeckue cpencTBa oOydeHUs, CIyXKallue I MpeJocTaBieHus yueOHoM nHbopmanuu
00JBIION ayAUTOpUN: SKpaH Ha mTaTuBe — 1 WT., npoekTop — | mwT., HOyTOyk — 1 mrT.
JlaGoparopHoe 000pyaOBaHHE:

kBagpokontep Happymodel Mobula 8 (ELRS 2.4 I'T) - 33 ., anmaparypa ymnpaBieHUS
RadioMaster Boxer M2 ERLS — 1 mit., Buaeo-ouku FPV Skyzone SKY04X Pro (Black) — 2
wt., nuieM FPV Skyzone COBRA X V4(Buneonuiem) — 4 mir., RadioMaster Express LRS USB
UART Flasher V2 RadioMaster Express LRS (Moayns BoccraHoBienus mpommuBku ELRS
MPUEMHUKOB) - 3 IIT., U3MEPHUTENb eMKOCTH akkymyinsaTtopoB CellMetter-8 - 3 miT., Tectep
aBTOMOOMJIBHOTO aKKyMYJIATOpa — 3 IIT., CBAPOYHBIN anmapaT /i ToueyHoi cBapku SWM 10
— 3 wr.

3. ITomeneHus sl CAaMOCTOSITEIbLHOW PadoThl o0yyaommxcs (aya.312)
Crenmanu3upoBaHHasi MeOelb: CTOJIbI KOMITbIOTEpHBbIE — 13 IIT., CTyJbsl ydeHHueckue — 25
HIT., CTOJIBl yYEHUYECKHe — 6 LIT., CTOJ ABYXTYMOOBBIN — 1 HIT., cTOJI OAHOTYMOOBBIN — 1 HIT.
[TepcoHasibHbIE KOMIIBIOTEPHI C MOAKIIOUEHUEM K ceTH «VHTepHeT» 1 oOecrneueHueM 10CTymna
B 2JIEKTPOHHYIO WH(POPMAIIMOHHO - 0Opa3zoBaTenbHy0 cpeay Opranuzanuu - 13 mrT..

8.2. TpeOGoBaHus K 000py10BaHUIO PA00YHX MECT NMpPenoJaBaTesss 1 00y4aromuxcs
1. PaGouee mMecTo mpemnoiaBaTessi, OCHAIIEHHOE HOYTOYKOM.
2. Pabouee MecTo 00ydYarooLIErocs, OCHAILIEHHOE KOMIIBIOTEPOM C JAOCTYIOM K CETH
«HTepHeT», AN pabOThl B AJIEKTPOHHBIX 00pa30BaTENbHBIX Cpelax, a Takke JUIsl paboThI C

9JICKTPOHHBIMHA y‘IC6HI/IKaMI/I.

8.3. TpeGoBaHus K cieuaIU3HPOBAHHOMY 000PYA0BAHMIO

BBI,ZLGJIGHHBIG CTOAHKU aBTOTPAHCHOPTHBIX CPCACTB AJId UHBAJIUAOB, JOCTATOYHAA HIMPUHA
ABCPHBIX ITPOEMOB B CTCHAX, JICCTHUYHBIX Mapmeﬁ, II0magJ0K
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9. OCOBEHHOCTH PEA/IMBALIMU JUCHUIIJINHBI 1J1s1 UHBAJIM/10OB U JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbAA

Jns obecriedeHus: 0Opa3oBaHMsl HMHBAIMIOB W OOYYAIOUMXCA C OTPAaHMYCHHBIMH
BO3MOXHOCTSIMM 3JI0pOBbsl pazpalaTbiBaeTcs (B Cily4ae HEOOXOIUMOCTH) aJalTHPOBAHHAs
oOpa3oBaTenbHasl MPOTpaMMa, WHIWBHIYaIbHBIM YYEOHBIN IJIaH C y4E€TOM OCOOCHHOCTEH WX
NCUXO(U3UUECKOrO0  Pa3BUTHSA U COCTOSIHUSA  3[0POBbS, B YaCTHOCTH IPHUMEHSETCS
WH/IMBUYAIbHBIA TOAX0J] K OCBOCHUIO TUCHMIUIMHBI, WHIMBHIyalbHbIC 3aJaHus: pedepaTsl,
NUCbMEHHBbIE PabOThl M, HA0OOPOT, TOJBKO YCTHbIE€ OTBEThl U JUAJIOTH, WHIAUBHIYyaJbHbIE
KOHCYJIbTAIlMM, HCIIONB30BaHME JUKTO(GOHA ¥ APYrHUX 3alUCHIBAIOIIMX CPEACTB  JIJIsS
BOCIIPOU3BECHMSI JIEKIIMOHHOI'O M CEMHUHAPCKOTO MaTepHara.

B memsx oOecnedeHuss O0OydYalOmIMXCS WHBAJIMIOB M JIMII C OrPAaHHYCHHBIMH
BO3MOXKHOCTSIMM ~ 3[I0POBbsSl  KOMIUIEKTyeTCsl (OHA OCHOBHOH yueOHOM nMTepaTypoH,
QJIalITUPOBAHHON K OTPAaHMYCHHIO JJIEKTPOHHBIX 00pa30BATENBbHBIX PECYpPCOB, IOCTYI K
KOTOpbIM opranu3zoBaH B BUIl Axagemuun. B Oubnmoreke npoBoOAsTCS WHIUBHyalbHbIE
KOHCYJIbTAIIMH ISl TaHHOW KaTETOPHH MOJb30BATENIeH, OKa3hIBACTCS TIOMOIb B PETUCTPALIMU H
UCMOJIb30BAaHUM  CETEBBIX W  JIOKAIbHBIX  3JIEKTPOHHBIX  0Opa30BaTeNbHBIX  PECYPCOB,
NPEOCTABIISIOTCS MECTA B YUTAILHOM 3aJIe.
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IIpuaoxenne 1

POHJ OHEHOYHBIX CPEJACTB

0 JUCHHUILINHE
JIATYMKHU ¥ OCHOBLI H3MEPEeHU M




1. MACITIOPT ®OHAA ONEHOYHBIX CPEACTB 110 JUCIHUIIJIMHE
JIaTYNKH W OCHOBLI H3MepeH il

1. KOMHeTeHHI/II/I, (l)opanyeMLIe B IIpomecce N3y4CHUsI TNCIHUIIJINHBI

Nupekc PopMynUpOBKa KOMIIETCHIIUN

[1K-2 Crnioco0eH npou3BOAUTH KOMIUIEKCHYIO HACTPOHKY MEXAaTPOHHBIX U
POOOTOTEXHUYECKHX CUCTEM, UCIIONb3Ys IPOrpaMMHOE 00ecrieueHue
KOTOPOJUIEPOB U yrpaisomux 9BM, ux cucrem ynpasieHUs

[1IK-5 CriocoOeH MpoBOAUTH YKCIIEPUMEHTHI Ha JISHCTBYIOIINX MaKeTax, o0Opasiax
MEXaTPOHHBIX U POOOTOTEXHUUECKUX CUCTEM I10 33JJaHHBIM METOJIUKAM, a TAKKE
BBIYMCIIMTEIIbHBIC DKCIIEPUMEHTHI C HCIIOJIb30BaHUEM CTaHAAPTHBIX
[MPOTrPaMMHBIX ITAKETOB, 00padaThIBATh PE3YNIbTAThI C TPUMEHEHUEM
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJOTUH U TEXHUYECKUX CPEICTB

2. JTansl (bOpMHpOBaHI/Iﬂ KOMIICTCHIIMMA B IPOLECCE OCBOCHUA TUCHUIITTHHBI

OcHOBHBIMU 3TanaMu (GOPMUPOBAHUS YKa3aHHBIX KOMIIETEHUUH MpU HU3yYECHUU
00y4YaIKUMHCS TUCUUIIMHBL SBIISIOTCS MOCJIEI0BATEIbHOE M3YUEHUE COJIEPIKATEIBHO
CBSI3aHHBIX MEXIy co00M pa3aenoB (TeM) yueOHbIX 3aHATUH. 3yueHune kaxkaoro pasziena
(TeMbl) TpeAnonaraeT OBJIaJeHHE OOYYarOIIMMUCSH HEOOXOJWMBIMH KOMIETEHLUSMHU.
PesynpTaT arrectauMu 0OydarOIIMXCA Ha Pa3iMYHbIX JTanax (QOPMUPOBAHMS
KOMIIETEHIMI MOKa3bIBAET YPOBEHb OCBOEHUSI KOMIETEHIMI 00y4YaroIUMUCH.

OTanHoCcTh (POPMHUPOBAHUS KOMIETEHIIMI MPSMO CBSI3aHA C MECTOM JIUCHUIUIMHBI
B 00pa3oBaTeILHON MporpamMmme.

Pa3nesbl (TeMbl ) JTUCIUTIMHBI dopMupyeMble KOMIIETEHIUH
(xoxabI)
[1K-2 [1K-5
Paszgen 1. OcHOBbI H3MEpPHUTEJIbHBIX CHCTEM H + +
METOAMKH
Pa3pen 2. Kimaccnyeckne JaTYHKH MEXaHHYECKHX + +
| 3JIeKTpI/[‘{eCKI/[X BCJINYHNH
Pa3nen 3. Cnenmanu3upoBaHHbIe H COBPeMEHHbIE + +
JATYUKHU NJIA CJI0KHBIX CUCTEM




3. Iloka3areyin, KpMTEPUH U CPEACTBA OLIEHUBAHMSI KOMIIETeHIMiA, (POPMHPYeMBbIX B MpoLecce U3yYeHH s TUCHUILIHHBI

IIK-2 Cnoco6eH npou3BOANTH KOMILJIEKCHYI) HACTPOHKY MeXaTPOHHBIX H POOOTOTEXHHYECKHX CHCTEM, HCIOJIb3Ysl IPOrpaMMHoOe
o0ecrneyeHue KOTOPOJJIEPOB U ynpajsilommx IBM, ux cucrem ynpapJ/ieHus

HNuaukatopbl
AOCTHIKEHUS Kputepnn onennBaHus pe3yIbTaToOB 00y4eHHUs CpencTBa olleHUBAHMS
KOMITeTeHIU Pe3yIbTATOB 00y4eHMsI
Hey/10BJIeTB Y/AOBJIETB XO0po1LLo OTJIMYHO Texymmun | [Ipomexyrouynas
KOHTPOJb | aTTeCTallUs
IIK-2.1. Bemomasger | He MoXeT BBLIEINTH Onpenensier 0CHOBHOE Yeérko onpenensier IIpoBomut BeectoporHuii | TecTOBBIHN OdO 3ayer
aHAJIN3 TEXHUICCKOU KIIFOUEBBIC HAa3HAYCHUE CUCTEMBI 1 TIOJTHBIH NEPEeICHb aHAI3 JOKyMEHTAlNY, KOHTPOJIb
JIOKYMEHTAIHH 1 TpeGOBaHMUS U3 (bopmymmHpyeT 6a30BbIe (l)y}II(I_II/IOHZiJ'ILI-[BD( BBIABJISIA HE TOJIBKO SBHBIE,
) YHKLMOHATBHBIX JOOKYMEHTALIIK; (YHKIMOHATIEHBIC TpeOoBaHMH 1 5 HO Y IIOTEHIHATIbHBIE
TpeGoBaHHii K JIOTIYCKAET IPyObie TpeboBanus. [loanmaer TEXHUYECKHX YCIIOBHIA. (KOCBEeHHBIE) TPeOOBaHMSL.
MEXATDOHHOM WK OLINGKH B OOIITYIO CTPYKTYPY KoppektHo Kpurtuuecku oueHuBaer
N JOKYMEHTALMH, HO MOKET | MHTEPIPETUpYeT TIOJTHOTY U
poboTOTeXHHECKOH MHTCPIPCTALlT YITyCKaTh Ba)KHBIC ICTAIM | cHElM(UKAIMK Ha HENPOTHBOPEYMBOCTE T3.
CHUCTEME. Ha3HaYCHU CUCTEMBL | 4 yenopps, o6opyzosae 1 [0, Ipesaraet
1 €€ TCXHHICCKUX BBIJICIISIS OCHOBHBIC 00OCHOBaHHbBIC YTOYHEHUS
XapaKTCPUCTHK. B3aUMOCBSI3U. WX TONIOJIHEHUS K
TpeOOBAHMSIM.
MMK-2.2. Omnpenenser | He wmoxer cocraute | Onpenenser ocHoBHOM | KoppektHo — moxbumpaer | OnmuManbHO — moaOupaeT
COCTaB O6Op}7I[OBaHI/I$I, IEPEUCHDb COoCTaB OGOpy&OBaHI/IH KOMILJICKT O6OI)YI[OBaHI/I$I oGopynosaHMe C Y4YCTOM
uHTephEHCH HEOO0XOAMMOTO JUIE  THIIOBOM 3a/1aud. | (KOHTPOJUIEPHI, IPHBOJBI, | KPUTEPHEB
B3aHMOJICHCTBHIS H 00opynoBaHus; HE Ha31,IBaeT OCHOBHBIE | martuvky, OBM) mon MPOH3BO/TENLHOCTH,
TpeGOBaHMA K IIOHUMAET Ha3Ha‘IEHI/IH WHTEpPQEHCHl CBS3U, HO 3aflaHHI)Ie TpeOOBaHMsl. | HANEKHOCTH 51
IpOrpaMMHo- OCHOBHBIX MHTEep(ECOB | 3aTpyaHsieTcs B AeTausx | UETko ompesenser TUMBI K | COBMECTHMOCTH.
N CBSI3U. ux KOH(UTYpauuu. | ponu HeoOxoauMbIX | [leTansHo mpopaOatbiBaeT
aHHapaTHOH dopmynupyer  obmue | uHTEpdEiicos CBSI3U. | CXEMy  B3aUMOICHCTBHS
HACTPOUKC TpeOoBaHUsI Kk | ®opmynupyer BCEX KOMITOHEHTOB,
HaCTpOHKe. KOHKPETHBIE TpeOOBaHMS K | BKIIIOYAsl PE3ePBUPOBAHUE
napaMeTpaM MporpaMMHO- | 1 JIMarHOCTHKY.
anmapaTHoil HACTPOMKH. Dopmypyer

KOMIUTCKCHBIE TPEOOBaHMS
K HacTpoilke, BKIIIOYas
STAJIOHHBIE  TIapaMeTpPhI
JUTst 3aITycKa u
TECTUPOBAHMSL.




I[IK-2.3. Beoinonuser
MTOJIKJTFOUEHUE
KOHTPOJUIEPOB u
ynpasisomux  OBM,
HACTPOWKY  KaHAJIOB
CBSI3H u
KOH(pUTYpaLHIO

CUCTCMBI

He MoxeT BBIIONHUTH

(m3IIecKoe
TIOJTKITFOUCHUE
000py/T0BaHUS o
WHCTPYKIIUY,  JIOIyCKaeT
KPHUTHYECKHE OIMMOKA B
HAaCTPOKe CBSI3H,
TIPUBO/ISIIINEC K
HEepabOTOCTIOCOOHOCTH
CHCTEMB.

Bermommsier 0azoBoe
MOAKITIOYEHNE OCHOBHBIX
KOMIIOHEHTOB 07T
PYKOBOZACTBOM.
OcymiecTBisieT
MIPOCTEHUILIYIO HACTPOUKY
KOMMYHHUKAI[HOHHBIX
napamMeTpoB  (Harpumep,
IP-ampeca) ¢ occasional
OIIMOKaMH. Crnenyer
MOILLIArOBOM  MHCTPYKLMA
JUTS] KOH(UTYparwm.

CaMOCTOSTEIBbHO
BBINIOJIHACT  IPaBHJIbHOE
(m3Igeckoe u
KOMMYHHUKAI[MIOHHOE
MTOIKJIFOUEHIE
KOMIIOHEHTOB
VYBEepEeHHO  HacTpauBacT
KaHAaJIbI CBSI3H,
JIArHOCTHPYET 5
yCTpaHseT TUIIOBBIC
OILIOKHU COCIMHEHYSI.
Bemommser 0azoByrO
KOHQHTYpAIIO CHCTEMBI
JUISL BBIIIOJIHEHUS 1IEJIEBOU

yHKIH7.

BCCX
CHUCTCMBI.

besynpeuno  BemonHseT
MOHT2XK M KOMMYTAIIHIO,
obecnieunBas HaIEKHOCTD
u 0€e30M1acHOCTh
COCTMHCHII.
OnraMisupyer
rapamMeTphl CeTH Tiepeiayun
JAHHBIX (IMKITBI,
TIPUOPUTETHI). BmommsieT
KOMILICKCHYIO
KOH(UTYPAIUIO U OTIA/IKY
CHCTEMEI, BKJIFOYAs
HACTPOUKY -
PETYJISITOPOB,  CO3JIaHUC
TIOJIF30BATENBLCKUX
naTepdeiicoe (HMI) wu
HaImMCaHue CKpI/IHTOB
aBTOMATH3ALIMH.
CrocobeH  BOCCTaHOBMTH
paboTococoOHOCTh
CHCTEMEI TTOCITE COOSI.

IIK-5 Cnocooen MMPOBOJAUTDL IKCIICPUMCEHTBI HA HeﬁCTByMMHX MaKeTax, 06pa3uax MEXATPOHHBIX H pOﬁOTOTeXHI/l‘-IeCKI/IX CHUCTEM 110 3aJaHHBIM
METOAMKAM, 4 TAK/KC BLIMUC/IUTEC/IBbHbLIC OKCIICPUMEHTDI ¢ HCITOJB30BAHUEM CTAHAAPTHLIX MPOrpaMMHLIX MMAKETOB, OﬁpaﬁaTblBaTb pe3ybTaThbl €

NMPUMEHECHHUEM COBPEMECHHBIX I/[H(l)OpMalll/IOHHLIX TEXHOJOTUil M1 TEXHHYEeCKHUX CpeacTB

IIK 5.1. Ilpoogut
AKCIIEPUMEHTHI Ha
JNEUCTBYIOLIUX
MakeTax, 00opasiax
MEXaTPOHHBIX U
POOOTOTEXHHYECKUX
CUCTEM 1O 3aJaHHBIM
METOMKAM C
JanbHeHIeH
00paboTKOM 1
WHTEpIpeTaIei
MTOJTYYEHHBIX JTAHHBIX.

He wMoxer IIPOBECTH
9KCIICPUMCHT, HE
INOHMMACT MCTOJUKH

IIpoBoaut
AKCTIIEPUMEHT
TMOMOIIBIO,
oOpabaThIBaeT JTaHHBI
C omuOKaMu

[IpoBogut
AKCIEPUMEHT
CaMOCTOSITEJIBHO,  HO
HMHTEpHpeTanus
JTaHHBIX [TOBEPXHOCTHA

[ToxHO u
MPOBOJUT

aHAJIN3UPYET
UHTEPIPETUPYET
JTaHHbBIE

TOYHO

OKCIICPHUMCHT, FJIY6OKO

Tekymmit
TECTOBLIU
KOHTPOJIb

OO0 3ayer




K 5.2. IlpoBogut He Biazeer | [IpoBoaut [IpoBoauT IIpoBonut
BBIYMCITUTEIIbHBIC MIPOTPaMMHBIMHU AKCIIEPUMEHT 10 | PKCIIEPUMEHT  BEPHO, | SKCIICPUMEHT c
AKCIIEPUMEHTBI JIsI CpelICTBaMH, HE MOXET | MHCTPYKIUH, HE | HO aHaJIM3 | HACTPONKOU
HCCeA0BaHUS MIPOBECTH aHAJU3HPYET pe3yIbTaTOB napameTpoB,
MaTeMaTUYeCKUX BBIYUCIIUTEIIbHBIN pe3ynbTaThl OTpaHUYeH aHAJIU3UPYET u
MOJICJICH PJIEMEHTOB AKCIICPUMEHT 000011aeT pe3yabTaThI
MEXaTPOHHBIX U

POOOTOTEXHUUECKHUX

CUCTEM C

HCIIOJIb30BaHUEM

CHeIUaTbHBIX

MIPOrpaMMHBIX

CPEIICTB.

IIK 5.3. CocraBnser He crpykrypupyer | Obopmiiser otuer ¢ | OdbopmisieT otueT | CocTaBiseT IOJHBIM,
OTYETHI (pa3eisl JTaHHBIC, HE | IOMOIIBIO, COJEPKUT | CAMOCTOSTEILHO, HO C | CTPYKTYPUPOBAHHBIM,
OTYETOB), DJIEMEHTHI odopmiseT oTueT CYILIECTBEHHBIC HE3HAYUTEIbHBIMU rPaMOTHO
KOHCTPYKTOPCKOM HEI0YEThI ommroOKaMu B | 0pOpPMIICHHBIN OTYET C
JOKYMEHTAIUH 110 CTPYKTYpe WIH | BBIBOJAMH u
TEeME WUJIU 10 coJiep:KaHuU PEKOMEHIAIUsIMU

pe3yibraTam
MIPOBEICHHBIX
IKCIIEPUMEHTOB,
HaOIIOIEHUH,
W3MEpPEHHIA.




=

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

4. KommiekT KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JUCHUIIJIHHE

CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHA I
AKAJIEMUS

Kadenpa «MexaTpoHHbIe U POOOTOTEXHUYECKHE CHCTEMbI»

Ilepeyennb BOMPOCOB /15 3a4eTa

JlaTb ompenenenue MOHATHIO «M3MEPEHHUE» U ONUCATh OCHOBHBIE 3TAIbl ATOTO MPOLECcCa.
OOBSICHUTD Pa3HUIY MEXIY CUCTEMATUYECKON M CIIy4ailHON MOTrPENIHOCTHIO, MPUBECTH MPUMEPHI
UX UCTOYHUKOB.

[lepeunciuTh W OXapaKTEPU30BATh  OCHOBHBIE CTAaTHMYECKHE  XAPAKTEPUCTHKH  JaTyhKa
(4yBCTBUTENBHOCTD, HETMHEHHOCTH, TUCTEPE3UC).

Onucare 00OOIICHHYIO CTPYKTYPHYIO CXEMY THIIOBOW JJIEKTPOHHON H3MEPHUTEIIBHOW CHUCTEMBI,
yKa3aB (pYHKIIMH KaKJI0To OJ0Ka.

PackppITh CyTh MIpUHIINIIA TAIbBAHUYECKOHN Pa3BsA3KH B M3MEPHUTEIBHBIX IIETISIX, Ha3BaTh CIIOCOOBI ee
pean3aluu.

OOBSICHUTD pa3IuuMsl MEXKIY aHAJOTOBBIMU M IU(PPOBBIMU MHTep(delicaMu JaTYUKOB, NPUBECTU
MPUMEPHI KaKJ0TO TUTIA.

Jlatp ompeneneHue TMOHITHUIO «HHTEIJICKTYAIBHBIM JaT4uK» (smart sensor) M IEepeduciIuTbh €ro
KITFOUEBBIE OTINYHS OT TPAIUIIOHHOTO.

O6ocHOBaTh HEOOXOAMMOCTh KAIMOPOBKM JATYMKOB M OIKCATh THIIOBYIO TPOLEAYpPY €€
MIPOBEICHUSI.

CpaBHHTH METO/BI HETTOCPEICTBEHHOM OIICHKH U CPAaBHEHHS MTPH MPOBEICHUN H3MEPEHUN.
OOBsACHUTH HA3HAUEHHUE U TPUHIMI PaOOTHl MOCTOBOM U3MEPUTENBHON cXeMbI (YUTCTOHA).

KnaccugunupoBars JaT4MKH 110 BUY BXOAHOH (pU3HUECKON BEIMYMHBI U IO IPUHIUITY J€HCTBHUS.
OOBsICHUTH NPUHIMI PabOThl U CPABHUTENbHBIE IPEUMYIIECTBA TEPMONAPbI, TEPMOCOIIPOTUBICHUS
(RTD) u Tepmuctopa.

PackpeiTh (uznuecknii TpUHLIKI pabOThl TEH30METPUYECKOTO JaTUMKa, ONUCATh KOHCTPYKLHIO U
CXEMY BKJIIOUECHHUS.

CpaBHUTH MOTEHIIMOMETPUYECKNE, UHIYKTUBHBIE M1 €MKOCTHBIE JATYUKU JIMHEHHOTO MEepeMEeNIeHHs
10 NIPUHIMITY AEUCTBUS U TOUHOCTH.

OOBSICHUTH YCTPOMCTBO U MPUHIUI PAOOTHI ONITUYECKOIO0 HHKPEMEHTAILHOTO 3HKOIEPA.

Onwucatre ¢pu3ndeckyro ocHOBY 3¢ ¢dexra Xoa U ero NpUMEeHEeHUEe B JaTYMKaX MOJ0XKEHUs U TOKa.
PackpeITh mpuHIMO AEWCTBUS TNbE303JIEKTPUUYECKOTO JaT4YMKA, yKa3aThb €ro OCHOBHBIE 00JIaCTH
IIPUMEHEHHUS.

OOBSICHUTh  YCTPOMCTBO M MNPUHIUI PAOOTBI E€MKOCTHOIO MHUKPOMETPUYECKOTO JIaTYHKa
nepeMENICHHMs.

CpaBHUTH YNbTPa3BYKOBOM W Jla3epHbIN (TpHaHTYIUUOHHBIN Ui ToF) meTtoasl 0eCKOHTaKTHOTO
W3MEPEHUS PACCTOSIHMUSL.

OnucaTh KOHCTPYKIMIO U MIPUHIIUI IEHCTBUS pEOCTATHOTO JIaTYMKa YIJia TOBOPOTA.

OObsicHuTh ycTpoiicTBO M mpuHIUN padotsl MEMS-akcenepomeTpa Ha NpuMepe €MKOCTHOTO
[IPUHIUIIA.
PackppITh MpUHIMI JEHCTBUS BUOPALTMOHHOTO THPOCKOIA, HCTIoIb3yeMoro B MEMS-texHomorusx.



23.

24.

25.

26.
217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Onwucare npuHOMI pabOThl MarHUTOPE3MCTUBHOTO JaTYMKAa M €ro MPUMEHEHHEe B CHCTEMax
HaBUTaLUH.

OOBSICHUTD IPUHLUI JIEHCTBUS JIEKTPOXMMHUECKOI0 ra30BOr0 CEHCOpA, YKa3aTh €ro JOCTOMHCTBA
U HEJJOCTAaTKH.

Jatp ompeneneHue TaKTHIBHOMY CEHCOPY, MEPEYUCIUTh (PU3MUECKUE MPUHIMIBI, Ha KOTOPBIX OH
MOYET OBITh IIOCTPOEH.

OOBSICHUTH IPUHLUI PA0OTHI UHTETPUPOBAHHOIO JaTUYMKA TEMIIEPATYPhI HA P-N IEPEXO/IE.

Onucare KOHCTPYKLMIO M TNPUHIMII JEHCTBUA JaTuyMka Toka Ha ocHoBe 3(dexra Xomma c
MarHUTHBIM KOHLIEHTPaTOPOM.

PackpbITh  mpuHUMI — pabOThl MHAYKTUBHOIO  JaTyuka MpUOMMKeHHs  (OECKOHTAKTHOTO
BBIKJTFOUATEJIS).

OOpscHuTh npuHIMI (a3oBoro u BpemsnposeTHoro (ToF) meroma u3MmepeHus paccTosHus B
Ja3epHbIX JJaTbHOMEpaX.

Onwucare NPUHIUI AEHCTBUS U OCHOBHBIE THUIIBI ()OTONPHEMHHUKOB, MCIIOJIB3YEMbIX B ONTHYECKUX
JaT4YHKaXx.

OOBsSICHUTH Ha3HAYEHHUE U IPUHLIUI PaOOThl MHCTPYMEHTAIBHOTO YCUIIUTEINS B LIEMAX C JaTYUKOM.
[lepeuncnuth OCHOBHBIE ATambl MPeoOpa3oBaHMs aHANOroBoro curHaiza B 1udposoi (ALII) B
U3MEPUTENILHOM KaHaJIe.

OOBsCHUTP Ha3HAUYeHUE QUIBTPAIMM CHUTHAJA JaTYMKA, CPABHUTH AHAIOTOBYI0O U HU(PPOBYIO
(buIBTpaIuIo.

Onucarh NPUHIMI JIMHEApU3AlMU XapaKTEPUCTHKU JaTYMKa C HCIIOJIb30BAHMEM allapaTHbIX U
MIPOrpaMMHBIX METO/OB.

PackpbITh CTpyKTYpy W TOpHUHIUI OOMEHa JaHHBIMH 10 IU(PPOBOMY IOCIEIOBATEILHOMY
untepdeiicy 12C.

Cpasautp unTepdeiicel SPI n [12C mo kirodeBbIM mapameTpam: KOJIHYECTBO JIMHHUM, CKOpPOCTH,
PEXKUM PaOOTHI.

OOBsicHuTh Ha3zHaueHue M QopMar TOokoBoro curHaia 4-20 MA B TPOMBIIUICHHBIX CHCTEMax
aBTOMATHU3aLNH.

Onucary npuniun padotelr ALl mocnemoBatenbHOro npubmmkenus (SAR) m ero OCHOBHBIE
XapaKTEPUCTHUKHU.

OOBSICHUTD MOHATHE «KOMIIEHCALIMS TEMIIEPATYPhI» B U3MEPUTEIBHBIX CXEMaX U OCHOBHBIE METO/IbI
ee pealnu3anuu.

PackppiTh  mpuHIMOD  1UGPOBON  KOMIEHCAMM  IMOTPEHIHOCTEM B MHKPOIPOLIECCOPHBIX
WU3MEPUTEIIBHBIX CUCTEMAX.

[Tpoananu3upoBaTh poib U MECTO Pa3IMUHBIX AaTYUKOB (3HKOZAEpHl, IMU, nanmpHOMEpHI) B cUCTEME
HaBUTAllU1 MOOMJIHLHOTO poOOTA.

OO6ocHOBaTh BBIOOp THMA AAaTYMKa JUIS CHUCTEMBl KOHTPOJIS YPOBHS >KUJKOCTH B pe3epByape B
3aBUCHUMOCTH OT CBOMCTB JKUJKOCTH.

CpaBHHMTH HCIIOJI30BAaHHE TEH30METPUUYECKUX NaTYUKOB M JATYMKOB JABICHUS I M3MEPEHHS
CUJIBI.

Onucare CTPYKTYpy CEHCOPHOW CHCTEMBI cOBpeMeHHoro asromooOmis (cucremsl ABS, ESP,
MapKOBOYHBIE CUCTEMBI).

OOBSACHUTD TNPUHLUUI TOCTPOEHHUS U (YHKIMOHMPOBAHUS HHKIMHOMETpa Ha ocHoBe MEMS-
aKcelIepoMeTp



CEBEPO-KABKA3CKAA IT'OCYIAPCTBEHHAA AKAJIEMUA

Kadenpa «MexaTpoHHbIe U POOOTOTEXHUYECKHE CHCTEMbI»

3ana}mﬂ AJIA TEKYIIETro0 TECTOBOI'0 KOHTPOJISA

1. OcHoBHOIi NPUYMHOI rUCTepe3Hca B XapaKTepUCTHKe JaTyuKa sBiasercsa ITK-2

a) Buemnue 35eKTpoMarHuTHbIE TIOMEXH
6) BuyTpeHHee TpeHue U ocTaTouHas Jeopmalus B MaTepuaiax
B) HecTaOunbHOCTh HaNpsKEHUs TUTAHUS

r) KBanroBanue curnana ALIIT

2. UYyBCTBHTEJBHOCTH JaTUYHKA onpesessiercsa kak ITK-2

a) MuHnManbHOE U3MEHEHUE BXOJHON BEIMUMHBI, KOTOPOE OH MOXET OOHAPYKUTh
6) OTHOIIEHUE U3MEHEHHSI BBIXOIHOTO CUTHANA K BBI3BABILEMY €r0 U3MEHEHHUIO BXOIHOM BETMUUHbI
B) PazHoCTh MeX 1y OKa3aHUSMU AaTYUKA IIPU IIPSIMOM U OOPATHOM XO/i€ BXOJIHOM BETMUMHbI

F) MaxkcumanbHas MNOTpCIIHOCTh AATUYHUKA B pa60qu Auaria3oHe

3. s repmonapsl Tun K (xpoMesb-ajomelib) 003aTeJIbHBIM ycJI0BHEeM padoThl siBiasiercs [TK-

2

a) [ToakrovueHne Yepe3 MOCTOBYIO CXEMY
0) Hannuue BHENIHET0 NCTOYHUKA TOKA BO30YKIEHUS
B) KomneHcanus temneparypbl CBOOOIHBIX KOHIIOB (criast)

r) Ucnonb30Banue TOIBKO B BAaKyyMe

4. OCHOBHBIM NMPEUMYILECTBOM IJIATUHOBOIr0 TepmMoconpoTuJeHus (Pt100) mepex

TepmucTopom siBiasiercsi [IK-2

a) Beicokast 4yBCTBUTEIBHOCTD
0) [lupoxwuii 1uanazoH U3MEPSIEMbIX TEMIIEPATYP
B) Bricokast cTaOuIbHOCTD U JIMHEHHOCTD XapaKTePUCTHKH

r) Huskas ctroumocts

5. IlpunHuun padoTsl TeH30pe3ucTOpa ocHOBaH Ha n3MeHeHuu I1K-2

a) Emxoctu npu nedopmanuu

6) CobcTBeHHON MHAYKTUBHOCTH NpH Aedopmanuu



B) YICIBHOTO CONTPOTHURIICHHS MaTepuaiia mpu aedopmanuu

r) Dddekra Xoma Npu MEXaHUIECKOM HATIPSDKEHUN

6. Jlisi u3MepeHHsi 0OYeHb MAJIbIX NepeMeleHuil (eIMHUIbI MUKPOMETPOB) ¢ BHICOKOI

TOYHOCTBLIO HanOo1ee moaxoautT garuuk IK-2

a) [loreHuromeTpuyeckuit
0) MHIyKTUBHBIH
B) EMKOCTHOI

r) YIbTpa3ByKOBOM

7. I[aT‘lI/IK, NMpUHIHAI paﬁDTbI KOTOPOro OCHOBaH HA UBMCHCHUHN UHAYKTUBHOCTH KAaTYIIKH IIPH

BHECEHHH B ee 1oJie (peppOMATrHUTHOIO cepaedHnka, Ha3piBaercs I1K-2

a) EMkocTHBIM
0) Pe3uctuBHBIM
B) HyKTUBHBIM

r) [Ibe30amexTpuyecKumM

8. I[J'Iﬂ onpeaejJIeHust a0CoOJI0THOTO Yriia moBoporta BaJjia 0e3 He00X0AUMOCTH MOACYETA

UMITYJIBCOB IIPA BKIIIOYCHUHU IMUTAHUA UCITOJIb3YETCHA IK-2

a) THKpeMeHTalbHbIN YHKOIEP
0) AOCOMIOTHBIN YHKOACP
B) Pe3ncTuBHBIN naT4nK yria

r) Pe3onbBep

9. ®usuyeckoii ocHOBOIi 3PpdexTa Xosaa aBasiercs IK-2

a) MI3MeHeHne cCOmpOoTHBIICHUS TPOBOJHUKA B MATHUTHOM I10JI€

0) Bo3HukHOBEHUE OMIEPEYHON Pa3HOCTH MOTEHITNATIOB B IPOBOJIHUKE C TOKOM, TTOMEIICHHOM B
MarHuTHOE MoJie

B) ['enepanus DJ1C npu nedopmaruu kpucramia

F) H3MeHeHne eMKOCTH MO ASMCTBHEM MarHMTHOI'O MOJIsS

10. OcHOBHBIM MPEUMYIIIECTBOM TOKOBO¥ nmeT/in 4-20 MA Kak HHTep(eiica mepeaadyn JaHHbIX

apaserca [IK-5



a) Beicokas ckopocTh nepenaun
0) YCTOMUMBOCTD K AJIEKTPOMArHUTHBIM ITIOMEXaM U BO3MOKHOCTb JIETEKTUPOBATH OOPBIB JIMHUU
B) [IpocToTra nporpamMmmupoBaHus

r) Huskoe suepromorpebinenue

11. BpemsinpoJsetHblii (ToF) MmeToa B Jia3epHBIX JaJIbHOMEPaX OCHOBAH HA U3MePeHHH

a) IHTEHCUBHOCTH OTPaXEHHOTO JTy4a
0) Cmernnenus nsatHa Ha [13C-matpure
B) BpeMeHu 3aepKku MEX1y OTIIPABICHHBIM U OTPAKECHHBIM HMITYJIECOM

r) ®a30BOro cBUra MOJIyJIMPOBAHHOTO U3ITYy4ECHHUS

12. Tunnuynas koHcTpykuusi MEMS-akcesiepoMeTpa UCnoJib3yeT 1Jisl U3MepPeHUsl YCKOPeHust

npunnun [MK-2

a) [Tbe30ameKTprudecKuii
0) 3meHeHus conpoTUBIICHUS
B) I3MeHeHus: eMKOCTH MeX 1y MOBUKHONM U HEMOIBUKHON TIIACTUHAMU

r) Oddexra Xomma

13. ipeii¢ Hy s siBJIsieTCsl XapaKTePHbIM U HanGo/1ee 3HAYMMbIM HEI0CTATKOM /LISl AaTYHKOB

Tuna [MK-5

a) Tepmonapa
6) MEMS-rupockon
B) OnTHueckuii sHKOAEP

r) EMKOCTHO# JaTunK BIAXHOCTH

14. lnsa u3mepeHust 60JIbIIUX MOCTOSTHHBIX TOKOB (COTHU AMIIep) ¢ obecnieyeHueM

raJibBAHNYECKOH pa3Bs3KH ONTUMAJIBLHO MOAXOIUT AaTYHUK HA ocHOBe ITK-2
a) [Ipenu3noHHOrO IIYyHTA
6) TpanchopmaTopa Toka
B) Dddexra Xomna ¢ pa30MKHYTHIM MarHUTOMPOBOIOM

r) PesuctuBHoro nenmurens

15. It ungpoBoro unrepdeiica 12C xapakrepno IIK-5



a) Haimmuwme otaenpHOM nmuHUE TakToBOTO curHaya (SCL) n muaun ganHbix (SDA)
0) [lomHoyTUIEKCHAs Tepeaaya Mo ABYM JIMHUSIM JTaHHBIX
B) Mcnonp30BaHMe TOJIBKO ABYX JJMHUMN: IS IEPEIAvX U IIPUEMa JTaHHBIX

r) Bricokast ckopocTb, qocturaromas aecatkoB MI'm

16. IIse303s1exTpudeckuii naTyuk HE nmoaxoaur nis usmepenns IK-5

a) [TocTOSSHHOTO CTaTUYECKOTO JaBICHUS
6) Bubparnuu
B) Y1apHOTO BO3JCHCTBUS

r) BeicTpo MeHstoterocs naBieHust

17. KanuOpoBKka 1aTunka — 3TO npoueaypa, Hanpasiennas Ha I1K-2

a) YCcTaHOBIJIEHHE COOTBETCTBHUS MKy 3HAUCHUSIMHU BBIXOJIHOTO CHTHAJIA JATYNKA U U3BECTHBIMH
3HAYCHUSMU U3MEPSEMOUN BEITUMYUHBI

0) Hactpoiiky ero MexaHu4eCKuX KOMIIOHEHTOB

B) YBeNIUYECHHE €ro OBICTPOJACHCTBHS

r) 3aiuTy OT BHEITHUX TOMEX

18. OnTuyeckuii 3HKOAEP oONpeaeasieT CKOPOCTh BpaueHus Baja myrem IK-5

a) Vi3MepeHus aMIIUTY/AbI OTPaXKEHHOTO0 CBETOBOT'O CUTHAJIa
0) [loxcuera koaMUecTBa UMITYJIBCOB 32 €IMHUILY BpPEMEHU
B) AHaM3a 4YacTOThI PE30HAHCA TEH30METPHUECKOTO JIEMEHTa

r) U3mepenuss HHAYKTUBHOCTH BpalllaloIIencs KaTyIKH

19. Curma-geabra AL o01agaet npenmyecrtsoMm nepen AL nociienoBarenbHOro

NpuOJIMIKeHUs B U3MepPeHHUsiX, riae kputudecku BaxHa IIK-5

a) Breicokast ckopocTh mpeodpa3oBaHus
6) Bricokas paspemiaroras CilocOOHOCTh U MOJIaBIEHUE HU3KOYACTOTHBIX MOMEX
B) Huskoe snepromnorpebdienne

r ) HpOCTOTa CXEMOTEXHHYECKOM peaim3anuu

20. BeCKOHTAKTHBIN JaTYHK MOJI0KEHN s, PA00TAIOIIHIi HA MPUHIMIIE H3MEHEHHUSs T00POTHOCTH

K0/1€0aTeIbHOT0 KOHTYPa NPU NPUOJIHIKEeHHH MeTANINYecKoro od0bekTa, —31o garyuk IK-5



a) EMKocCTHBII
0) UnaykTUBHBIN
B) YIIbTpa3BYKOBOM

r) OnTuueckui

21. IlpuHuHMn padoThl EMKOCTHOIO IaTYMKA BJIAKHOCTH OCHOBAaH HA n3MeHeHun IK-5

a) ConpoTuBIIEHUSI TUTPOCKOITMYECKOT0 MaTepraia
0) JlnaneKkTpruecKoil MpOHUIIAEMOCTH MaTepraia MeXIy OOKIaIKkaMu KOHJeHCAaTopa
B) Pe3oHaHCHOM 4acTOTHI Mhe303JIeMEHTa

r) Tepmo-3/1C

22. OCHOBHBIM 3JIEMEHTOM JIEKTPOXUMHUYECKOI0 ra30Boro cencopa sisasiercs [1K-2

a) HarpeBarenbHbIi 271eMEHT
0) DnexTpoauTHUECcKas sueiika
B) [Ibe303eKTpruecKuii pe30HaTop

r) ®oToanon

23. Jlasi InHeapu3any HeJIMHEIHOH XapaKTePUCTUKH JaTYMKA ¢ IOMONIHI0 MUKPOIPoIeccopa

npumensiercs ITK-5

a) AnmnapaTHbIi YCUJIUTENb C TOTapU(PpMUIECKON XapaKTePUCTHKOM
0) [IporpaMMHast anmpoKCUMAITUs TT0 KaTUOPOBOYHON TAOJIHIIE WK TTOJIMHOMY
B) BkiTtoueHme 1aT4urka B MOCTOBYIO CXEMY

F) VBenuuenue HAITPsS>KCHUA ITUTAHUA

24. TepMHH «aKTHBHBII 1aTYNK» 03Ha4aeT, 4yTo oH [1K-2

a) TpeOyeT BHEIIHEr0 UCTOYHHKA SHEPTUU JIJIsl CBOEH paboThI
0) ['enepupyeT BBIXOHOM CUTHAJ 33 CUET DPHEPTUU U3MEPSIEMON CPEIb
B) MMmeeT 1npoBoii BEIXON

r) Ob6nagaeT BEICOKMM OBICTPOICHCTBHEM

25. JlaTumnk, McNoJib3yeMblii B cucTeMe KypcoBoii ycroitunBoctu (ESP) apTomo0uis s

onpeaeleHHs YIJI0BOI CKOPOCTH BOKPYTI BepTUKAJIBHOM ocu, — 310 ITK-5

a) AKcelepoMeTp



6) I'mpockom
B) latuuk Xoina

r) Marauromerp

26. I[.J'Iﬂ KOMIICHCAIIUH TeMnepaTypﬂoﬁ MOTPEHOCTH TEH3OMETPHYECCKOT0 MOCTA IIPUMEHAKOT

mertoa ITK-5

a) YCTaHOBKH B COCEHEE IIIEY0 MOCTA «XOJIOCTOr0» TEH30PE3UCTOPA, HAXOSIIETOCS MIPU TOM ke
TeMIIepaType, HO He MOJIBEPKEHHOTO 1eopMaruu

0) YBenuueHus HanpsHKeHUs BO30YXACHUS MOCTa

B) OxJnaxk/ieHus AaTyuka

r) [ludpopoii punbrpanuu curaana

27. 'naBHasi pyHKIUS HHCTPYMEHTAJIBHOI0 YCHJINTEJISI B IIeNHU € JaTYUKOM

a) ['enepanus takToBoi yacToThl st ALLTT
0) Ycunenue cimraboro nmuddepeHmaibHOTo CurHana Ha OHe CHIIBHOTO CHH(A3HOTO HAPSHKESHUS
B) [IpeoOpa3oBanue HANPSHKEHUS B TOK

r) Ctabunu3anus HalpsHKEHUs TATaHUS JaTINKa

28. B abco10THOM 3HKO/Iepe AJsl noaydeHus 12-0utHoro paspemenusi (4096 no3uuuii Ha 060poT)

ucnoab3yercs INK-5

a) 1 nopoxka c 4096 meTkamu
0) 12 KOHLIEHTPUUECKUX JOPOKEK
B) 2 TOPOXKKH, cIBUHYTHIE Ha 90 rpagycoB

r) KomOuHaIms MarHuTHBIX METOK

29. HpHHHHH JeicTBUA MAarHUTOPE3UCTUBHOI'O JaTYUKA OCHOBAH HA U3SMCHCHUU IIK-5

a) EMKocTH B MarHuTHOM I1oJie
6) ConportuBienus peppoMarHeTrka npu U3MEHEHHH HalpaBIeHUs] HAMarHUYEHHOCTH
B) D¢ dexra Xomnna

r) MTHAYKTUBHOCTH KaTyLIKN

30. OnTHYecKuii JATYNK, HCNOJIB3YeMbIH 1711 00HAPY:KeHHs MeJIKHX 00beKTOB Ha KOHBeiiepe Hin

nojacyera 000poToB, 4acTo peaausyercst Ha ocHoBe napnl IIK-5



a) ®oroamno U CBETOANO/T

0) Tepmonapa u yCuIUTENb

B) [Ibe30351eMEHT U pe30HaTop

r) Karymika MHIyKTUBHOCTH U KOHAEHCATOP

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

IlepeunciinTe TpU OCHOBHBbIE CTATHYECKHE XapaKTepucTuku 1aTyuka. [K-2

IIpuBennTe 0CHOBHYIO (hopMyJ1y ISl pacyeTa YyBCTBUTEJAbHOCTH S naTunka. IK-2
Ha3oBure 1Ba 00513aTeJIbHBIX KOHCTPYKTUBHBIX 3JIEMEHTA ONTHYECKOT0 HHKPEMEHTAJIBHOI0
snkoaepa. INK-5

Ha3oBure 1Ba THIa NOTrPELIHOCTENH, KOTOPbIE MOKHO BHISIBUTH IIPH CHATHH CTATHYECKOI
xapakTepucTtuku garunka. [IK-5

Ha3oBuTe 1Ba 0CHOBHBIX MeTO/1a 0€CKOHTAKTHOI0 U3MEpPEeHHsl PACCTOSTHUS, HCI0JIb3yeMbIX B
naraukax. [1K-5

Ha3zoBute 1Ba kito4yeBbIx oT/in4uusi uHTepdeiica SPI ot nnrepdeiica 12C. IIK-5

Ha3oBurte puznyeckuii NpUHIKIL, JIe;KAIMi B 0CHOBe padoTsl Tepmuctopa. IIK-2

Ha3zoBute 1Ba npenmyiecTBa HH(PPOBOro JaTYNKA TeMIIepaTyphbl epe] aHAJIOr0BOM
Tepmomnapoii. ITK-5

O0bsicHUTE, TOYeMY /151 H3MEPeHUs] MAJIbIX M3MEHEeHHU I CONPOTHB/ICHUS TeH304aTUYUKA
HCIOJIb3yeTCs MOCTOBas CXeMa, a He MPOCTOii aejuTeb HanpskeHust. [TK-2

Ha3oBuTe TpH THNA JaTYHKOB, KOTOPbIe MOT'YT BXOAUTH B COCTAaB MHEPUUAIbHOI0

usmeputesabHoro moayJsi (IMU). ITK-5



5. MeToauueckue MaTepuajbl, ONpeacadaIoIme NpoueaAypbl OUCHUBAHUA KOMIECTCHIIMH

Ne Onenounoe cpeactro | IIpomenypa oneHnBanus (METOIUYECKUE PEKOMEHIAIIAHN )
IL.II.

1. | TecroBble 3aanus ABIISIIOTCS MpocTeiieil GpopMa KOHTPOIIs, HalpaBiIeHHAs Ha
IIPOBEPKY  BIAJACHUS  TEPMHUHOJIOTMUECKHM  amlapaToM,
COBPEMEHHBIMH  MH(OPMAIIMOHHBIMU  TEXHOJOTMSIMU U
KOHKPETHBIMU 3HAaHUAMH B 00JacTH (yHAAMEHTAIBHBIX U
HOPUKIAJHBIX JAUCHUIUIMH. TecT COCTOMT W3 HeOOJIBLIOro
KOJIMYECTBA D3JIEMEHTAPHBIX 3aJa4; MOXKET IPEIOCTaBIAThH
BO3MOYKHOCTbh BbIOOpa U3 NEpeyHs OTBETOB; 3aHMMAET 4aCTh
yuebHoro 3asstus (10-30 MuHYT); IpaBWIbHBIE pELICHUS
pa3duparoTcs Ha TOM e MJIM CIEAYIOIEM 3aHSATHM; 4acToTa
TECTUPOBAHUS ONPEAEIIAETCS NPENO0aBaTEIEM

2. | Bauer CIyXuT  (OpMOH  TPOBEPKHM  KadyecTBa  yCBOGHUS
o0yJaronuMucs y4eOHOro Marepuania

JlanHbie (hOPMBI KOHTPOJISI OCYILIECTBIISIIOTCS C TIPUBJICYCHUEM PA3HOOOPA3HBIX TEXHUYECKUX
cpeactB. TexHuyeckue cpeAcTBa KOHTPOJS MOTYT COAEp)KaTh: HPOrpaMMbl KOMIIBIOTEPHOTO
TECTUPOBaHUs, ydeOHbIE 3a/1a4, KOMIIJIEKCHbIE CUTYallMOHHBIE 3aJaHUSI.

B noHsTHE TEXHUYECKUX CPEICTB KOHTPOJS MOXKET BXOAUTh 000PYLOBaHME, HCIIOIb3yEMOE
oOyyaromuMcsl IpyU IPAKTHUECKUX padoTaXx M HMHBIX BHJAX paboT, TpeOyrOIMX MNPaKTUYECKOTO
OPUMEHEHHs 3HaHUH M HABBIKOB B Y4€OHO-IIPOM3BOJCTBEHHOM CHUTyallUud, OBJIQJICHUS TEXHUKOH
IKCIIEPUMEHTA.

OnHaKo KOHTPOJIb C MPUMEHEHHEM TEXHMYECKHX CPEICTB MMEET psJi HEJOCTaTKOB, T.K. HE
MO3BOJISIET OTCIIEINTh HHINBUIYaJIbHBIE CIIOCOOHOCTH M KPEATUBHBIN MOTEHIMAN o0yJaromerocs. B
3TOM OH YCTYIaeT MMCbMEHHOMY M YCTHOMY KOHTpouIt0. Kak nmokassiBaeT OIbIT HEKOTOPBIX BY30B -
TEXHUYECKHE CPEACTBA KOHTPOJIS JOJKHBI COIPOBOXKIATHCS YCTHOM Oeceol ¢ MperoaaBaTelieM.

Nudopmannonnsie cuctembl u TexHonoruu (MC) orneHuBaHus KadecTBa Y4eOHBIX
JOCTHKEHUIN 00YYaroIIUXCs SIBISIFOTCS BaXKHBIM CETMEHTOM HH(pOPMAIMOHHBIX 00pa30oBaTeNbHbIX
CHCTEM, KOTOpBIE MOJy4aroT Bce OOJbllee PacHpoCTpaHEHHWE B By3aX IPU COBEPIICHCTBOBAHUU
(uHopmaTHu3zanm) oO0pa3oBaTeIbHBIX TeXHONOTHH. [IporpammubIil HHCTpyMeHTapuil (00010YKa)
TaKUX CHCTEM B pEXHMME OLICHMBAHUS U KOHTPOJS OOBIYHO BKIIIOUYACT: 3JIEKTPOHHBIE 00ydarouue
TECTBI, JJIEKTPOHHBIE ATTECTYIOLUE TECThI, SJIEKTPOHHBIA MPAKTUKYM U Jp.

DJNEeKTpOHHBbIE O00ydalolMe U aTTECTYIOLIUE TECThl SABISAIOTCS 3PQPEKTUBHBIM CpEICTBOM
KOHTPOJISI pe3yJIbTaTOB 00pa30BaHUs HA YPOBHE 3HAHUN U TOHUMaHUS.

Pexxum oOydaroiiero, Tak Ha3blBAEMOT'0 PENETULIMOHHOTO, TECTUPOBAHUS CIYXKHT, MPEKIC
BCEro, JJI M3Y4YEHUsS MaTepHalioB JUCLUUIUIMHBI U MOJITOTOBKE OOY4YaroIIEerocs K arTecTyIOIEMY
TECTUPOBAaHUIO, OH TIO3BOJIAET OOyyaromeMycsl JIydlle OLEHHTb YPOBEHb CBOMX 3HaHUH U
OIPENIENIUTh, KaKHe BOIPOCHI HYXJAIOTCS B JOMOJHUTEILHON MpopadoTke. B oOydaromem pexume
0ocoboe BHUMaHHE JIOJDKHO OBITH yJelieHO (POPMHPOBAHHUIO JMANOra IMOJB30BaTENsl C CHCTEMOH,
nyTeM 3aJaHMsl BapHAHTOB pEaKUWU CHUCTEMbl Ha pa3MyHble AEeWCTBUS OOYyYarolerocss IMpu
OPOXOXKJIEHUH TecTta. B pesynbTare oOecrneynBaeTcsi BBICOKAash CTENEHb WHTEPAKTUBHOCTH
AIIEKTPOHHBIX YYEOHBIX MaTepHalioB, NMPU KOTOPOM cHCTeMa IMPeloCTaBlseT O0ydaromemycs
BO3MOXXHOCTH aKTHBHOTO B3aMMOJICHCTBHSI C MOJIYJeM, peanu3ys oOy4arolluii Juajior ¢ LENbIo
BbIpPAa0OTKH y HEro HauOoJiee MOJHOTO U aIeKBaTHOTO 3HAHMS CYLITHOCTH M3y4aeMOro Marepuasia

ATTecTyrollee TECTUPOBAHNE 3HAHUN O0YyYarolMXcs MpeAHa3HaYeHo JUIsl KOHTPOJIS YPOBHS
3HaHUU U TO3BOJISIET aBTOMATH3UMPOBATH MPOLECC TEKYIIEro KOHTPOJS YCIIEBAEMOCTH, a TaKXkKe
IIPOMEXYTOUHOM aTTECTALUH.



5.2. Kputepuu o1ieHKH 0TBEeTa 00y4al0lIerocs Ha 3a4yeTe

OlleHKa «3a4YTeHO» BBICTABIACTCA 3a TJyOOKOE€ 3HAaHHWE TNPEIYCMOTPEHHOIO TMPOrpaMMOM
MaTepHuaia, COJEPKAIIEerocsi B OCHOBHBIX M JOMOJHUTEIBHBIX PEKOMEHIOBAHHBIX JIUTEPATYPHBIX
HMCTOYHHMKAX, 32 YMEHHME YETKO, JIAKOHMYHO U JIOTMYECKH I[IOCJIeI0BATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIC BOIPOCHI, 33 YMEHHE aHAJIM3UPOBATh H3y4daeMbIC SIBICHHUS B WX B3aMMOCBI3HU W
JIUAJICKTUYECKOM Pa3BUTHUH, IPUMEHATh TEOPETUUYECKHUE IMOJIOKEHUS MPHU PEHICHUU MPAKTUYECKUX
3a7a4.

OHGHKa «HE 3a4YTeHO» - 3a HE3HaHWE 3HAYMTEILHON YacTH IIporpaMMHOro marcpuajia, 3a
CYIICCTBCHHBIC OIIMOKM B OTBETAxX Ha BOIIPOCHI, 3@ HE3HAHUC OCHOBHBLIX MMOHATUMN JUCLHUITIIINHBI.

5.2. KpuTepuu olleHKH TeCTOBOr0 KOHTPOJIsI

OrneHka «OTJIIMYHO», €CITU MPaBHIIbHBIE OTBETHI cocTaBisitoT 100 - 85%

OreHKa «XOpOILI0Y, €ClI MPAaBUIIbHBIE OTBETHI cocTaBIsoT 84 — 70 %

OreHKa «yIOBIECTBOPUTEIIHHOY, €CIIH MTPABUIIBHBIE OTBETHI COCTABIIOT 69 — 50 %
O1eHKa «HEYIOBJICTBOPUTEIILHOY, €CIIU MPABUIIBHBIC OTBETHI COCTABISIOT 49 % u MeHee.



IIpuiiokenne 2
AHHOTALMSA JUCUUILTHHDI

Jucrunnmna JlaTuyrKu 1 OCHOBBI U3MEPEHUI
Peanuzyembie K-2, IK-5
KOMITCTCHITH
Nuaukatopel nK-2.1. BrinonHseT aHaNIM3 TEXHUYECKOM JIOKYMEHTAllUM |
JIOCTHIKCHHS (GyHKIIMOHATBHBIX TpeOoBaHMI K MEeXaTPOHHOU WIn
KOMITCTCHITHI POOOTOTEXHUUYECKOU CHCTEME.

IK-2.2. Omnpenensier coctaB  0o0oOpynoBaHUsi, HWHTEpPEHCH

B3aUMOJICHCTBUS U TpeOOBaHUS K IPOrpaMMHO-AIapaTHON HACTPOMKE
IIK-2.3. BrmoiHseT NOAKIIOUECHHE KOHTPOJUIEPOB U YIPABISIOLIIMX
DBM, HacTpolKy KaHAJIOB CBSI3U U KOHPUTYPALTHIO CHCTEMBI

IIK 5.1. [IpoBOIMT SKCIIEpUMEHTHI Ha [JEHCTBYIOIIUX MAakKeTax,
o0Opa3lax MeXaTpOHHBIX U POOOTOTEXHHUYECKHUX CHCTEM IO 33JaHHBIM
METOAMKaM ¢  JajbHedmed  oOpaboTkoM M HMHTEpIpeTanuen
MOJIYYEHHBIX JaHHBIX

IIK 5.2. [IpoBOOUT BBIYHUCIHUTENBHBIE JKCIEPUMEHTHI IS
HCCJIEI0BAHUST MAaTEMaTUYECKUX MOJEJIEH 3JIEMEHTOB MEXATPOHHBIX U
pOOOTOTEXHUYECKUX CHUCTEM C  HCIIOJIb30BAHMEM  CHEIHaJIbHBIX
MIPOTrpaMMHBIX CPEACTB

K 5.3. CocraBnsier oT4eThl (pa3zenbl OTYETOB), SJIEMEHTHI
KOHCTPYKTOPCKOM JOKYMEHTallud [0 TEME WIA [0 pe3yjbTaTam
MIPOBEJICHHBIX SKCIIEPUMEHTOB, HAOIIOICHUH, U3MEPEHUI

TpynoemkocTs, 3.e. | 108/3

Dopmbl 3auet B 7 cemecTpe
OTUYETHOCTH (B T.4.
110 CEMECTpaMm)




