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1. I.Ie.m;, 3a1a4YM U IINIAHUPYEMBbIC PE3yJabTaThbl Oﬁy‘leHI/Iﬂ o JUCIUIIJIMHE
(Lenw u 3a0auu oceoenus oucyuniunst, coomeememeayiowue yeau OIT)

HeHBIO OCBOCHUA JAUCHUITIIMHBI MGTDOHOFI/IH, craHgapTui3anmia )41
CCDTI/Id)I/IKaHI/Iﬂ ABIISICTCA d)ODMI/IDOBaHI/Ie KOMHCTGHHHﬁ, onpeACIAIINX TOTOBHOCTH
K PECHICHUIO H‘[)Od)eCCI/IOHaJ'IBHBIX 3a4a49 110  MCETPOJOTHYCCKOMY 00eCIICUCHHIO
OpoOu3BOACTBA M OIITHUMAJIBHOMY BBI6ODV U IIPUMCHCHHUK MCTOAO0B, TCXHHUUYCCKHUX
CpEACTB M CHCTEM  HU3MCPECHUS, ITO3BOJJAIOIINX o0ecreunBaTh HU3MCPECHUEC
DJICKTPUYCCKUX W HEDJCKTPUYCCKHUX  BCJIWYMH, 06Da6aTBIBaTI> PE3YIAbTATHI
U3MEPEHUM U OLICHUBAThL UX IOTPEHIHOCTh

3ajayaMu JUCIUIUIMHBI SBIISIOTCS:

-  HU3YyYUTh TEOPETUYECKUE OCHOBBI METPOJIOTHYECKOTO  OOecreueHHUs
IIPOU3BOJICTBEHHBIX MPOLIECCOB;

- W3Y4YUTh KJIAcCU(UKAIMIO, KOHCTPYKIHMIO W TMPUHLHUI ACHCTBUS CPEICTB
MU3MEPEHUN TEXHOJIOTUYECKUX MTAPAMETPOB MPOU3BOACTBEHHBIX ITPOLIECCOB;

- OBJAJETh OCHOBAMH BBIOOpA CPEACTB M3MEPEHUS DSIEKTPUUYECKUX U
HEDJIEKTPUUYECKUX NTapaMeTPOB IIPOIIECCa,;

- OBJIAJICTh HaBbIKAMU O0OpaOOTKH pE3yJbTaTOB HU3MEPEHHH U OICHKHU
IIOIPEIIHOCTEN CPEICTB U3MEPEHU.

KomnereHumu u UHIMKATOPBI, PopMUpyeMble Y 00yUaIoIuXCs:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHU KOII U HAMMCHOBAHUC HMHAWKATOpPA

OIIK-5 CnocoGeH paboTats ¢
HOPMaTUBHO-TEXHUYECKON
JOKYMEHTAIUEH, CBA3aHHOM C
npodeccnoHaNbHOM 1A TEIbHOCTBIO, C
HCIIOIb30BAHUEM CTAHJIaPTOB, HOPM U
IIpaBUII

OIIK-5.1 Beibupaet cpeacta usmMepeHus,
MIPOBOJIUT U3MEPEHHUS DJIEKTPUUECKUX U
HEIJIEKTPUIECKUX BEIMYUH, 00padaThIBaeT
pe3yabTaThl U3MEPEHUI U OLIEHUBAET UX
MOTPEUTHOCTh

2. Mecto nucuunnHbl B cTpykrype OII

[IpeamecTByromme TUCIUIUIMHBL (MoaynH), mpaktuku, HUP, np.

b1.0.12 Maremaruka

b1.0.13 ®uzuka

b1.0.14 Xumus

b1.0.15.02 HauepTratenbHasi reoMeTpHs U UH>KEHEpHas rpadurka

b1.0.16 MatepuanoBeieHe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEpUAIOB

[Tocnenyromue gucuuIuiMebl (Moxynu), npaktuku, HUP, np.

b1.0.21 ABTOMAaTUYECKHUE CHUCTEMBI obecrieueHus TexHoc(hepHOU
0€e3011acHOCTH

b51.0.22.03 ABTOMaTHYECKOE yIPABICHUE

b1.B.01 TexHuueckue cpeacTBa KOHTPOJIS U aBTOMATH3ALINU

b2.0.02(I1) IIpou3BOACTBEHHAss NPAKTUKA (HAYYHO-HCCIENOBATEIbCKAs
pabora)

3. CTpyKTypa H coep:KaHue TUCIUITUHBI

3.1. CTpyKTYypa AUCHHMILINHBI



Jlnst ouHol popMbl 00yUeHUSI

Bun yuebnol paboTh Bceero | Bcero Cemectp(bl)
3E 4acoB 3
OBILIASA TPY AJOEMKOCTSH ANCIHUITIIMHBI 3 108 108
KOHTAKTHAS PABOTA* 1.6 58 58
AYJIUTOPHAS PABOTA 1,4 52 52
Jleknuu 0,5 18 18
[IpakTHdeckue (CeMUHAPCKUE) 3aHATHS
JlaGopatopHbie paboThI 0,94 34 34
CAMOCTOATEJIBHAA PABOTA OBYYAIOLIEI'OCHAH 1,6 56 56
[IpopaboTka yueOHOTO MaTepHaia 1,6 56 56
KypcoBoii mpoekT - - -
KypcoBas pabdota - - -
[TonroroBka K MPOMEXYTOYHOM aTTECTAIIUN 0 0 0
[IpomexxyTOUHAs aTTECTAIINS: 3

3.2. Conep:kanue AUCHUIUIMHBI, CTPYKTYPUPOBAaHHOEe MO pa3jieiamM H

BH/aM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl 1 | HIIEKCHI THOUKATOPOB
JUCITUTUTUHBI 8 TPYZAOEMKOCTH BU/T bopMupyeMbIX
§ 10 BujiaM y4eOHOM paboThl | KOHTPOJIA KOMITETEHIIN I
o = te) o te)
3 5 8| ¢ g,
m S : :
= 8| B| &
Pazpen 1 26 6 4 16 TK1 OIIK-5.3, OIIK-5.B
Paznen 2 82 12 30 40 TK2 OIIK-5.3, OIIK-5.Y,
OIIK-5.B
3auer 0 0 OM1 OIIK-5.3, OIIK-5.Y,
OIIK-5.B
HTroro 3a 3 cemecTp 108 18 34 56
HUTOI'o 108 18 34 56

3.3. Coaep:kaHue IMCHUNIMHBI

Pasznen 1. Merponoruueckoe obOecrieueHHE U3MEPEHH MapaMeTpoB
TE€XHOJIOTUYECKUX MPOLIECCOB.

Tema 1.1. Metponorudeckoe obecriedueHre u3MepeHui

N3mepenusa. Bunbl m3mepenuid. Bennunna. 3HadyeHus] BeIWYUHBI. EauHULBI
u3Mmepenuid. CuctemMa enuHull U BenuuuH. Kiaccudukaiusi morpemHocTei
U3MEpPEHUM.

Tewma 1.2. Tunosas crpyktypHas cxema ACP.

OcHoBHbIE OJIOKM aBTOMAaTHYECKOW CHCTEMBI peryiupoBaHus. Poib
M3MEPEHNH B MIPOLIECCAaX YIPABICHHUS W PETrYJHUPOBAHMS TEXHOJOTHYECKUX
IIPOLIECCOB.



Paznen 2. U3Mepenust mapamMeTpoB TEXHOJIOTHIECKUX MTPOIIECCOB.

Tema 2.1. I3mepenus naBieHus

Knaccudukanuss mMaHoMeTpoB 10 NpUHIUIY u3MepeHus. Kiaccuduxanms
MaHOMETPOB IO CIy)KCOHOMY Ha3HadyeHHUt0. [IpuHIMMNHUATBHBIE CXEMbI U
MPUHLININ IEUCTBUS MAaHOMETPOB.

Tema 2.2. I3amepenust ypoBHS.

Knaccudukanus ypoBHEMEpOB TO MPUHIAIY W3MepeHus. [IpuHImMMManibHbIe
CXEMBbI ¥ IPUHITUI JEHCTBUS YPOBHEMEPOB.

Tema 2.3. 3mepenus pacxoa.

Kiaccudukanus pacxoaoMepoB Mo MPUHIKUNY HU3MepeHus. [IpuHImMnuanbHbie
CXEMBbI U NPUHLHUII IEUCTBUS PACXOIOMEPOB.

Tema 2.4. I3MepeHus TeMIiepaTyphl.

Knaccudukanus TepMoMeTpoB Mo NpUHIUNY U3MepeHus. [IpuHnunuaisHbie
CXEMBbI ¥ IPUHITUII JECHCTBUS TEPMOMETPOB.

3.4. TeMmaTu4yeCcKHUil IVIAH NPAKTHYECKHUX 3aAHATHI
JlaHHbIi BUA pabOTHI HE MPEYCMOTPEH YUSOHBIM IJIAHOM

3.5. TemaTuyeckuii MJ1aH JJa0OPATOPHBIX padoT
JlaGoparopnas pabota Nel. Merposiorunyeckoe ooecreueHue u3MepeHuit
Jlabopatopnass pabora Ne2. Manomerpsl. Kiaccuduxanus. [lpuHiun

n3mepeHus. Cxembl mpuOOPOB. MeToIbI U CITIOCOOBI U3MEPEHHUS TaBICHUS

Jlabopatopnass pabotra Ne3. VYpoBuemepnbl. Krnaccudukarmus. [Ipuniun

u3MepeHusi. MeTopl U CioCOObl U3MEPEHHS YPOBHS.

Jlabopatopnass pabGota Ned. Pacxomomepsl. Krnaccubukanus. [lpuniun

u3Mepenus. Cxembl TpruOOpoB. MeToabl U CIOCOOBI U3MEPEHUS PACX0/a.

Jlabopatopnass pabora No5. Tepmomerpol. Knaccudukamus. I[Ipuniun

n3mepenus. Cxembl mpuOOpPOB.

3.6. KypcoBoii npoekT /KypcoBasi pa6ota
JlaHHbI{ BU paOOThI HE MPETYCMOTPEH YUEOHBIM ILJIAHOM.

4. OueHuBaHue pe3yabTATOB 00y4eHUsI

OHCHI/IBaHI/Ie PE3YyJIbTATOB 06y‘-IeHI/I$I o JUCHHUIINIMHEC OCYHICCTBIIICTCA B

paMKax TEKYIIero KOHTPOJIS M TMPOMEKYTOYHOW aTTECTAIllid, MPOBOAUMBIX TIO
OoabHO-perTuHroBoi cucreme (bPC).

[IIkaya oreHKH pe3yabTaTOB O0YUCHHUS 1O AUCITUILUIMHE:

TEHIMH | KOMIIETEHIMH | OOYYEHHS 1O |11 85 116 100| ot 70 10 84 | 0T 55 10 69 | 0T 0 10 54

YpoBeHb c(hOpMUPOBAHHOCTH

3armiagu- WHJMKATOpPa KOMIIETEHIIMU
Ko Ko OBaHHLIE o o Hwxe N
A A p Bricokuii Cpennuit Huzkui
KOMIIe- | WMHIUKaTopa pe3yabTaTh CpEJTHETO

JUCLUATIIINHE
[Ixana oneHuBaHusg




HEY/I0B-
YIOBIIET-
OTIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4TEHO HE 3a4TCHO
3HATh:
Knaccudu
KallHIo
TEXHUYECK | 0a30BbIC
TEXHHYECK
X ue TOHSITUS
- CpeICTBa | «M3MEpPEH
Knaccnpuraits I/II:«);Me ern | LoMEPEHIL | HEP, 0a3oBbIe
eI 51 BGJ?I/I‘-II/IH i CHOTPCII 1 s arua
cpencrs o OCHOBHBIX | OCTh CUBMEDeL
M3MCpCHIH sy | TEXHOTOTH | M3Meperu | p
HEDJIEKTpUYECKH | P YEeCKIX o, 5
X BEJIMYHH T10 M «IIOTPEITH
BEJIMYUH, | «pusnyec
OIIK-5 pa3IMIHBIM MpU3HaKa OCTh
pU3HaKaM M METOINKY | Kad U3MEpEeHH
Crocob ’ ’ 00paboTK | BenmMuYMHA p
€H MCTONUKY METOJUKY " N DY,
paboTa 00paboTkH 006paboTK ’ «uzmuec
™o PE3yIBTATOB H " pe3ynbTar MgTOgI/IKy Kas
OB u | 06paboTK
Hopmar | OIIK-5.1 OLICHKH . | pesymerar | " p BEJINYMHA
uBHO- | BriOupaer HOTPeHIHOCTEeH | op u | o8 »
TEeXHHY | CPEICTBA A3MEPEHUIN OIIEHKH IOrpeIIHo | pe3yjabTarT
. cTen OB
SR | N PenuE, HOTPEIHO 4 vepern | mamepen
JIOKyME | TIPOBOJHT crei o p o p
HTAlHe | H3MEpPEHHs M3MepeHH
i, ANMEKTPUIECK i
CBS3aH | UX U X
. YMETh:
HOW ¢ HEDJICKTPUIC
BbIOMpAThH
npodec | CKux
CHOHAJ | BEJIHMYUH, TCXHUIHCCK 5
BHOM obpabaTeiBae ne BBIONPATE
JeATeN | T pe3yabTaThl CpeacCTBa | TCXHHICCK
= U3MEpeHu | ue
| oy | BriOHpaTs i b Ui | cpeAcTBa BLIOMpATH BBIOMpAThH
- e st TEXHITIECKHE U3MEpEeHU I/II;Me erm | O THACCK Texquec
HCIIOJNIb | UX cpercTBa p MSMep He
30BaHU | MOTPEIIHOCTH . a 17§ IS KHe
U3MEpEeHuil Juis CpencTBa
eM napameTp | U3MEpeHU CpencTBa
HU3MEPECHUS U3MEpEHU
CTaHza OB s . U3MEpEeHH
rapaMeTpoB i Uit |
pTOB, TEXHOJIOTH | IMapameTp i JUTST
TEXHOJIOTUYECKO U3MEpEeHH
HOpM U ro mpormecca B YECKOro OB i U3MEpPEHU
HpaBUJI P npouecca | TEXHOJIOTH A
3aBHCHUMOCTH OT napaMmerp
B YEeCKOTO buznueck
ero OB
3aBHCUMOC | TIporiecca nux
XapaKTePUCTHK TEXHOJIOTH
. | ™M OT ero |B napaMmerp
u  TpeboBaHMI YECKOT 0
XapaKTepu | 3aBUCUMOC OB
0e3omacHoOCTH npoiiecca
CTHK U |TH OT ero
TpeOoBaHU | XapaKTepu
71 CTUK
0e301acHo
CTH
BJIQJIETh:
Hagbikamu | HaBeIkamu | HaBbikamu | HaBbIKaMu | HaBBIKaM




BbIOOpa BbIOOpa BbIOOpa BBIOOpa U BbIOOpa
TEXHUYECKUX TEXHUYECK | TEXHUYECK | TEXHUYECK | TEXHUYEC
CpeACTB ux ux ux KHX
U3MEpEeHUil  Ha | cpelicTB CPEICTB CpencTB CpencTB
OCHOBaHUU U3MEpPEHN | U3MEPEHU | U3MEPEHU | U3MEpPEHU
TpeOoBaHU H Ha | H, H, % IS
YCIIOBUH OCHOBaHU | 00paboTk | 00paboOTK | M3MepeHu
MIPOTEKAHUS u u u s
TEXHOJOTHYECKO | TpeOOBaHU | pe3yibTar | pe3yibTar | pusndeck
ro npouecca, | i yclioBHil | OB OB ux
00paboTkH MPOTEKAHU | U3MEPEHU | U3MEPEHU | Mmapamerp
pe3yJIbTaToB a a u|s OB
U3MEpPEHUs W | TEXHOJIOTH | OLEHKH WX
OILICHKH ux | ueckoro MOTPEIHO
MOTPEIIHOCTH nporecca, | CTH

00paboTK

u

pe3ynbTar

OB

U3MEpEHU

s u

OILICHKH HX

MIOTPEITHO

CTH

OHGHO‘IHBIC MaTCpHuabl JUUIA IIPOBCACHUA TCKYILICTO KOHTPOJIA u

MPOMEKYTOUHOM aTTecTaluu TnpuBeAeHbl B [Ipuioxennu k paboueil mporpamme

JUCIIUITIIMHBI.

[TonHBIN KOMIUIEKT 3aJlaHW U MaTepuajioB, HEOOXOIWMBIX ISl OILICHUBAHMS
pe3ynbTaTOB 00YUYEHUS MO0 AUCIUILIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.

5. Y4eOHO-MeToIMuYecKoe U HH(POPMALMOHHOE o0eciedeHne JUCHUILIMHbI

5.1. YueOHO-MeTOANYECKOE 00ecIIeYeHue

5.1.1. OcHoBHas nuTeparypa

1. MetpoJiorusi, cTanapTU3auus U cepTUPUKanus : yueOHuK aiia By30B / .
A. Uanos, C. B. Ypymes, /I. I1. Kononos [u ap.] ; [Tox penakuuein U. A. MiBanosa

u C. B. YpymeBa. — 4-¢ u3z., crep. — Cankrt-IletepOypr : Jlans, 2022. — 356 c. —
9IeKTpOHHEIN //  JlaHb

ISBN 978-5-507-44065-8. —

Tekcr :

oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/208667.

AIEKTPOHHO-

2. HeanoBa I'M. KyzuenoB H.JI. YwuctaxkoB B.C. TemnorexHuueckue
U3MEpPEHUsI U TMPUOOphl YUYEOHWK ISl BY30B. 2-€ W3M., mepepad. m gom. — M.:
NsnarensctBo MOU, 2005. — 460 c., uin. — ISBN 5-7046-1046-3.

3. lllynemnos, A. B., MeTponorus, crangapTu3ainus u cepTuduKaus ;: yaeOHUK
/' A. B. llynenos, T. }O. BacunbeBa, ; nmox pea. B. II. MensuukoBa. — Mocksa :
ISBN  978-5-406-08785-5.
https://book.ru/book/940990. — TekcT : 3CKTPOHHBIH.

2021. 441 c.

KnoPyc,

URL:


https://e.lanbook.com/book/208667

5.1.2. JlonoaHUTENBHAS IUTEPATYpa

1. Teopusi aBTOMaTH4ECKOro YyIpaBieHUsA. JIMHEHHBbIe cHCTEMBI : y4deOHOe
nocobue mo guctumimHe "Teopust aBromatmueckoro ympasienus' /0 K.X.
['unedanos, B.H. [Togeimos, B.B. Kucenes. - Kazans : KI'QVY, 2009. - 168 c. - 3385.
- Tekcr : HEMOCPEACTBEHHBIM.

2. Ilpeobpaxenckmit B. II. TemnorexHudyeckne H3MEPEHUS W TMPHOOPHI:
Y4eOHUK a7 BY30B MO CIEHUATBHOCTH «ABTOMAaTH3allUsl TEIJIOPHEPTeTHUYECKUX
poleccoB». — 3-€ u3ll., nepepad. — Mocksa: «ueprus», 1978. —704 c.

3. Merponorudeckoe oOecnedeHre TEXHUUECKHUX HM3MEPEHH B aTOMHOM
PHEpreTrke: NpakTukyM / coctaButens bormanosa H.B. — Kazans: KI'QVY, 2021. — 66
C.

5.2. Undopmannonnoe odecneyeHue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
ONEeKTpUYECKHEe  METOJAbl  M3MEPEHHs  TEIUIOTEXHUYECKUX  BEIUYMH
https://www.youtube.com/watch? v=qfaVpAEGQTY

Mertponornueckoe oOecrieueHue U3MEPEHUN
https://www.youtube.com/watch? v=Lblal JW5FGw
Onpenenenue IIOIPENTHOCTEN MPSIMBIX U3MEpEHUH

https://www.youtube.com/watch? v=PmAOjwABf-M

OOpaboTka pe3yabTaToB H3MepeHud. XapaKTepPUCTUKU TOTPEITHOCTEH

https://www.youtube.com/watch? v=RFfC200qZ9M

OCHOBBI MAaTeEMaTUYECKOW CTAaTUCTUKHU. Yok 2. [lepBuyHas cratucTudeckas
00paboTka pe3ynbpTaToB u3Mepenuii https://www.youtube.com/watch?
v=rqEP7LONtHI

Temnepatypa u ee usmepenue https://www.youtube.com/watch?
v=0ON8YRdSx-4U

TemnoBoe nemxenue. Temmnepatypa https://www.youtube.com/watch?
v=1tvg_gfZpY4

Dddext 3eedeka (Tepmorapsl) https://www.youtube.com/watch?
v=GVv1IHc1B8Mc

bumerammueckuii Tepmomertp https://www.youtube.com/watch? v=DbhiX-
KnChfE

MaHoMeTpHYECKHE TEPMOMETPEI https://www.youtube.com/watch?
v=6PTCY]TIUdQ

MaHoMeTpbl https://www.youtube.com/watch? v=DIKNiJjoRBg

Kak pabotaeT npy>KUHHBII MaHOMETP https://www.youtube.com/watch?
v=JAZfaEY8VKI

[MpuHIMIBEL ~ HM3MEPEHUS  JaBi€HUs:  aOCOIIOTHOTO,  M30BITOYHOIO,
g hepeHIMaTbHOTO ¥ THAPOCTATHYECKOTO https://www.youtube.com/watch?

v=LMoBxHE1OWM
Hatuuku ypoBus https://www.youtube.com/watch? v=zFIR-eaRqMg
O¢pdexr Bentypu wu T1pybka Iluto | IKunkoctm | Dusuxka
https://www.youtube.com/watch? v=tDLDVbHeqn0



3akon bepnymm  https://www.youtube.com/watch? v=QdrépyQEL z4

5.2.2. Ilpodeccuonanpapie 0a3pl jgaHHbIX / HMHpOpMaIMOHHO-CIIPaBOYHBIC

CUCTEMBI
No
H/H HaumenoBanu erO(l)eCCI/IOHaHBHBIX 63,3 JaHHBIX A):[pec Pexum A0CTyma
[TopTan denepanbHBIX rOCyIapCTBEHHBIX
1 |oOpa3oBarenbpHbIX CTaH/IapTOB seicuiero [http://fgosvo.ru http://fgosvo.ru
00pa3oBaHus
2 Web of Science https://webofknowle |https://webofkno
dge.com/ wledge.com/
3 |Scopus https://www.scopus. [https://www.scop
com us.com
4 |Kubep/Tenmmxa B https://cyberlenink B_ https://cyberle
a.ru/ ninka.ru/
Hayunas AJICKTPOHHAS oubmmoTeka PRT PRT
5 cLIBRARY RU http://elibrary.ru http://elibrary.ru
6 |DnextponHas 6ubnmmoreka quccepranuii (PI'B)  [diss.rsl.ru diss.rsl.ru
7 |HammonanwsHas snekTponHas 6ubmonorexa (HIB) (https://rusneb.ru/ https://rusneb.ru/
8 |TexuuueckasOubIMOTEKA http://techlibrary.ru |http://techlibrary. ru

5.2.3. JIunieH3MOHHOE W CBOOOJHO  pPacCHpPOCTpaHSIEMOE  IPOTPaMMHOE

oOecrieyeHne QUCIHUATUINHBI
No

HaunmenoBanuenporpaMMHOTO PexBU3UTHIIOATBEP K TAFOIIIAX
/ porp Omnucanue ATBEPAIAION
0 obecrieueHus JIOKYMEHTOB

Windows 7|TTonp30BaTenbCcKasgonepaioHy
1 patl Ne2011.25486 ot 28.11.2011

[Tpodeccuonansvhas (Pro) asicuctema

LMS Moodle
obecrieueHune

OTOCOBPEMEHHOEITPOIrPAMMHOE

https://download.moodle
.org/releases/latest/

Bbpaysep Chrome

Cucrtema moncka HH(OpMaIUH
B CETH MHTEPHET (BKIIOYAs

https://www.google.com
/intl/ru/chrome/

6. MaTepHaJbHO-TEXHUYECKOE o0ecneuyeHue TN CIUIIMHbI

HauMmenoBanue Buaa

HanmenoBanne yaeOHOM

y4eOHOM pabOTHI ayJIMTOPHH, [lepeueHs HEOOXOUMOTO OOOPYIOBAHUS U
CHEeLUATN3UPOBAHHOM TEXHUYECKUX CPEACTB 00YUEHUS
naboparopuu
Jlexkuun YuebHas ayTuTOpHs IS Crnenmann3upoBaHHAs yaeOHas MeOeb,
NPOBEIECHUS 3aHATUH TEXHUYECKUE CPENICTBA OOYYCHUs, CIyXKalue IJIs
JICKIMOHHOT'O THIIA MpeACTaBICHUS y4ueOHOU uHpopmauu
OonplIOW  ayauTOpUHM  (MyJIbTUMEAMWHBIN




MPOEKTOp, KOMIbIOTEp (HOYTOYK), OJKpaH),
JEMOHCTpallMOHHOE 000pyA0BaHue, y4eOHO-
HaTJISTHBIC TTOCOOUS

Jlabopatopubie |Y4ebOHas nabopatopus B-408 Crienuanu3upoBaHHOE nabopaTopHoe
paboThI o0opynoBaHve MO MOPOPUII0  JTadOPaTOPHH:-
nabopaTOpHBIC YCTAHOBKU

KomnbroTepHsIii Kiacc ¢ Cnenuanu3upoBaHHas ydyeOHast MeOelb,

BbIxoztoM B MuTepuer B-419 TEXHUYECKHE cpeacrsa 0o0yueHus
(MyIbTUMEIUUHBIM  MPOEKTOP, KOMIIBIOTED,
3KpaH), JIMLEH3UOHHOE [IPOrpaMMHOE
obecrieueHue

KoMmnbroTepHblii Ki1ace ¢ CrnennanusupoBaHHas yueOHast meOenp Ha 30

BeixonoM B MuTeprer B-600a | nocagounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKHE CpeACcTBa OOy4YeHHs (MyJbTUME-
TUIHBIA MPOEKTOP, KOMIBIOTEP (HOYTOYK),

9KpaH), BHUJICOKAMEPBI, POrpaMMHOE

obecrnieueHue
CamocrositenpHas [KoMmbloTepHblii Kace ¢ CrneunanusupoBanHas yuyeOHas meOenb Ha 30
pabora BeIxozioM B MuTepHer B-600a | nocamounsix  mect, 30  KOMIBIOTEDOB,

TEXHUYECKHE CpeACTBa OOy4YeHHs (MyJbTUME-
TUIHBIA  MPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MIPOrPaMMHOE
obecrnieueHue

Criennanu3upoBaHHasi MeOelTb, KOMITBIOTEpHAsT
TEXHHKA C BO3MOXHOCTBIO Bbixoja B IHTepHeT
u obecnieuenuem noctymna B OUOC, skpas,
MYJIbTUMEIUIHBINA TPOEKTOpP, MPOTpaMMHOE
obecrieucHue

YuTaapHbIH 3a1
OUOJINOTEKHU

7. Oco0eHHOCTH OpPraHu3aIun 00Pa30BATEIbLHOM 1eATEeJbHOCTH sl JIUIL C
OrpaHNYEeHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIuita ¢ orpaHMYEHHBIMU BO3MOXKHOCTSMH 310poBbsi (OB3) 1 MHBANMUIBI UMEIOT
BO3MOYKHOCTh OCCHPEIATCTBEHHO IepeMeIaTbcs M3 OJHOTO y4eOHO-T1abopaTopHOIro
KOpITyca B JPYroi, MOAHITHCS HAa BCE JTaXH Y4eOHO-Ta0OpaTOPHBIX KOPITYCOB,
3aHUMAaThC B YYEOHBIX W HHBIX TOMEMICHUSX C Yy4eToM O0CoOeHHOCTEH
NCUXO(U3UIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

st oOydenust s ¢ OB3 w1 wHBaIMIOB, MMEIOIIMX HAPYIIEHUS OIMOPHO-
JBUTATEIBHOTO armapara, 00eCIeueHbl yCIOBHS OCCHPEISITCTBEHHOTO JOCTYIIa BO
Bce ydeOHbIe rmoMenieHus. Mabopmanus o CreruanbHbIX YCIOBUAX, CO3TaHHBIX IS
oOyuaronuxcs ¢ OB3 u wuHBanmuaoB, pa3MmelnieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. Imeercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOILM aCCUCTEHTOM,
a TaKXKe YCIIyT CYPIOTIEPEBOTIMKOB U TH(IOCYPI0TIEPEBOIINKOB.

Jlnst aganTanuu K Bocnpustuio jmiamu ¢ OB3 u uHBanumaMu ¢ HapymeHHbIM
CIIyXOM CIPAaBOYHOTO, Y4YeOHOro MmaTepuajga IO JIUCHUILIMHE O00eCTIeUnBaIOTCA
CJIETYIOIINE YCIIOBUS:

- JUUIS Ty4IIe OpUEHTAIlMN B Ay IMTOPUH, TPUMEHSIOTCSI CUTHAJIBI OTIOBEIIICHHMSI
O Hayajie W KOHIIE 3aHATHUS (CIIOBO «3BOHOKY» MHIIIETCS HA IOCKE);



http://www.kgeu.ru/

- BHUMaHUE Cia0oCublIamero o0y4Yarllerocss MPUBJICKAETCS MeJarorom
YKECTOM (Ha IJIEYO KJIAJETCS pyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pazroBapuBas ¢ OOYYAIOIIMMCS, NEJArOrM4ecKuil paOOTHHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMH MPEUIOKEHUSIMH, OOECIeunBasi BO3MOMXHOCTb
YTEHUSI 10 Ty0am.

KoMmmneHcanyss 3aTpyAHEHH pPEYEBOr0 M HWHTEUIEKTYaJIbHOIO Pa3BUTHS
c1aboCbIIIAINX 00YyYatOUUXCS TPOBOAUTCS ITyTEM:

- HCTIOJIB30BAaHUS CXEM, TUArPaMM, PUCYHKOB, KOMIBIOTEPHBIX MpPE3EHTAIUH C
TUIEPCChUIKAMU, KOMMEHTUPYIOUTUMU OTJIEJIbHbIE KOMIIOHEHTBI U300PaKEeHMUS;

- pEryJsipHOTO TMPUMEHEHUS YIOPaKHEHHM Ha Trpaduueckoe BbIJCICHHUE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- oOecriedyeHrs] BO3MOXKHOCTH JUIsi OOy4arollerocss IMOJIyYUTh aJpECHYIO
KOHCYJIBTAIIUIO 10 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

JIns apantanuy K BocupusaTuio Jimnamu ¢ OB3 1 nHBanuaamu ¢ HapylmEHUIMHA
3peHus CIPABOYHOTO, y4eOHOTO, MIPOCBETUTENBCKOTO Marepuana,
IPELYyCMOTPEHHOIO0 00pa30BaTeIbHONM MPOrpaMMOi M0 BbIOPAHHOMY HaIlPaBIECHUIO
MOJATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIOLIUE YCIOBU:

- BeZleTcd ajjanTtauus o(pUIMaIbHOIO caidta B ceTh MIHTepHET ¢ y4eToM 0COOBIX
NOTPEOHOCTEN MHBAIMIOB 10 3PEHUI0, 00ECTIEYNBAETCS HAJTMUYKUE KPYIHOIPU(PTOBOM
CIPAaBOYHON MH(POPMALIMH O PaCIUCAaHUHU YUEOHBIX 3aHSTHIA;

- IeJJaTOTUYECKU  pabOTHUK, €ro coOeceAHUK (MpU HEOOXOJIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS 00YUYaIOLUIMMCS, P 3TOM KayKIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeJlaroruyeckuii paboTHUK oOpalaercs;

- IEHCTBUS, KECThl, MEPEMEUICHHs MeJarornyeckoro paboTHHKA KOPOTKO M
SCHO KOMMEHTHPYIOTCS;

- meyaTHass uWHpOpMAINMS TIpeAocTaBiseTca KpynHbiM TmpudTtom (ot 18
MYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEUIEHHOCTH MMOMEUIEHUH;

- IPEAOCTABIIAECTCS BO3MOXHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSTUN U MPABO 3aNTUCU 00BSICHEHUM Ha TUKTO(DOH (110 JKEJIAaHUI0 00YUYaroIuXCs).

dopMa TpOBEIECHUA TEKyHIEH UM MOPOMEKYTOUHOM  aTTeCTaluy  JJis
obOyuatommxcst ¢ OB3 u MHBaIMAOB ONpeAessieTcs MeJarorndeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu oOydaromemycs ¢ OB3,
MHBAJIUY C YYETOM HUX MHAMBHUIYAIbHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEH Aaercs
BO3MOXKHOCTh MPONTH MPOMEXKYTOUHYIO aTTECTALMIO YCTHO, TUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., IUOO MPeIOCTaBISIECTCS
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. Metoanueckne peKOMeHIANMM VISl MpenoaaBaTesieil Mo OpraHu3amun
BOCIIUTATEJIbHOI PadoThl ¢ 00y4AOIUMHUCS.

MeTtoauueckoe obecriedeHre nporecca BOCIUTaHUs 00y4JaoluXCsl BBICTYAeT
OJHUM U3 OMNpenessonMX (aKTOpOB BBICOKOTO KadecTBa OOpa30BaHUS.
[IpenogaBaTens By3a, JIEMOHCTPUPYS BBICOKHNA MPO(HECCHOHATU3M, 3PYAULHUIO,
YEeTKYI0 TPaXXIaHCKYIO MO3UIINI0, CAMOAUCIUILINHY, TBOPUYECKUHN MOAXO0] B PELUICHUN



npodeCCUOHANIBHBIX 3a/la4, B XOJi¢ 00pa30oBaTeIbHOr0 Mpoliecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[Ipu peamuszanuu JUCHUIUIAHBI NPENOJABATENb MOXET HCIOJIb30BATh
CJIEAYIOIINE METOAbl BOCIUTATEILHON PaOOTHI:

- MeToZIbl (hOPMHUPOBAHUS CO3HAHUS JUYHOCTH (Oecena, AWCIYT, BHYIICHUE,
UHCTPYKTQX, KOHTPOJIb, OOBSCHEHHE, MpPUMEp, CaMOKOHTPOJb, pacckas, COBET,
yOeXIeHre U Ip.);

- METOJIbl OpraHu3aIuu ACATEILHOCTH M (OPMHUPOBAHHUS ONBITa IMOBEACHUS
(3amaHue, OOIICCTBEHHOE MHEHHE, IIefarorndeckoe TpeOoBaHHUE, IOPYUYCHHE,
MpUyYeHHUE, CO3JJaHHE BOCTIMTHIBAIOIINX CUTYallUM, TPEHUHT, yIIpaKHEHUE, U Ap.);

- METOIbl MOTHBAIIMM JEATCIBHOCTH U TOBeACHUS (000peHHE, MOOIIPEHHE
COLMAJIBHOM AaKTUBHOCTH, IIOPULAHUE, CO3JaHUE CUTyallUd ycCliexa, CO3/1aHue
CUTYyalM# JJIsl SMOLIMOHAILHO-HPABCTBEHHBIX MEPEKUBAHUIN, COPEBHOBAHUE U JP.)

I[Ipu peanuszanmu AUCHUIUIMHBI  TPENOAABATENIb  JOJDKEH  YYUTHIBATH
CJEAYIOIINE HAMPABJIEHUS BOCIIUTATEIIBHON €A TEIBHOCTH:

I'pasicoancrkoe u nampuomuyeckoe 60cnumanue:

- popMUpOBaHUE Yy OOYYAIOIIMXCA IIEIOCTHOTO MHPOBO33PEHUS, POCCUMCKOM
UJCHTUYHOCTH, YBKEHUS K CBOCH CEMbE, 0OIIIECTBY, TOCYIapCTBY, IPUHATHIM B CEMbE U
OO0IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM [ICHHOCTSM, K HAIIHOHAIILHOMY,
KyJIbTYypHOMY U HCTOPUYECKOMY Haclienio, (OPMUPOBAHUE CTPEMJICHHUS K €ro
COXPAHECHHUIO U PA3BUTHIO;

- hopMHUpPOBaAHKE Y OOYUAFOIIUXCS aKTUBHOM TPayKIaHCKOW ITO3UIIMH, OCHOBAaHHOMN
Ha TPAJUIMOHHBIX KYJBTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSAX POCCHMCKOTO
oOImIecTBa, sl TOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 0053aHHOCTH;

- pa3BUTHE MPABOBON U MOJUTUYECKON KYJIbTYPbl O0yUYaIOIINXCS, PACITUPEHHE
KOHCTPYKTHUBHOTO Y4YacTUs B MNPUHATHU PEUICHUM, 3aTParvBalolIMX HUX MpaBa Hu
WHTEPECHI, B TOM YHUCJIE B Pa3IMyHbIX (popMax caMOoOpraHu3alluu, CaMOyIpaBJICHUs,
0OIIECTBEHHO-3HAUNMOM JICSATCIIbHOCTH;

- opMuUpOBaHWE MOTHUBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JIMYHOCTH, MTO3BOJISFOIINX MPOTUBOCTOSITh IKCTPEMHU3MY, KceHogoouu,
JACKPUMHUHALIMM TI0 COLIMAJIbHBIM, PEJIUTMO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HAKaM, MEXITHUYECKOM U MEKKOH(PECCUOHATbHOW HETePIUMOCTH, JIPYTUM
HETaTUBHBIM COITUAJILHBIM SIBJICHUSIM.

Jlyxoeno-HpagcmeenHoe gochumanue:

- BOCIINTAHUE YYBCTBAa JOCTOMHCTBA, YECTU M YECTHOCTHU, COBECTIMBOCTH,
YBAXXEHUSI K POAUTEIAM, YUUTEISAM, JIFOASM CTAPLIEro MOKOJICHUS;

- opMUpOBaHWE TPHUHIIMIIOB KOJJISKTMBHU3MA ¥  COJIMJIAPHOCTH, JyXa
MHJIOCEPANS W COCTpaJaHus, IMPUBBIUKK 3a00THUTHCS O JIIOASX, HAXOJISAIIUXCS B
TPYAHOM KU3HEHHOMN CUTYaLUY;

- bopMUPOBaHUE COJIUJIAPHOCTH M YYyBCTBA COLMAIIBHOW OTBETCTBEHHOCTH TIO
OTHOUIIEHUIO K JIFOJSAM C OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3J0POBBS, MPEOAOJICHUE
MICUXOJIOTUYECKUX OapbepoB I1I0 OTHOIICHHIO K JIIOASIM C OTIPAaHUYCHHBIMHU
BO3MOKHOCTSIMU;

- JOpMHpPOBAHKE HMOIMOHAIBHO HACHIIIICHHOTO W JYXOBHO BO3BBIIIEHHOTO



OTHOILIEHUS] K MUPY, CIIOCOOHOCTH M YMEHUS TepeaBaTh JIPYIrMM CBOM ACTETUYECKUN
OTIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- popmMupoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popmupoBaHue yBaXXEHUS K KyJIbTYpHBIM IIEHHOCTSIM POJIHOTO TOpojia, Kpasi,
CTpPaHBbI;

- OBBIIIICHUE MTO3HABATEILHOM aKTUBHOCTH O0YYarOIIMXCS.

Hayuno-obpazosamenvroe 6ocnumanue:

- popMuUpoOBaHUE y 00YUaIOIIUXCSl HAYYHOT'O MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHS TIOJy4aTh 3HAHUS;

- popMUpOBaHUE HABHIKOB aHalW3a U CUHTe3a MHGOpPMAIMK, B TOM YHCIE B
npoeccuoHaNbHOM 00J1aCTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM T'OCYJIAPCTBEHHBIA SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@ MHWHUCTEPCTBO HAVKH U BBICILIET'O OFPA3OBAHU S POCCUMCKOMN ®EJIEPALIMNA

KI'2Yy

O EHOYHBIE MATEPUAJIbBI
10 JUCUMIINHE

51.0.15.03 Memponoeus, cmanoapmuzayusi u cepmuguxayusi

(Haumenosanue oucyuniunvl 8 COOMEEmMcmeuu ¢ y4eOHbIM HIaHOM)

r. Kasans, 2024



OueHouyHble MaTepuaibl M0 JUCUMUIUIMHE, NPEIHA3HAYEHHBI ISl OLICHUBAHMS
pe3ynbTaTOB 00YUEHHUS Ha COOTBETCTBUE MHANKATOPAM JOCTIDKCHHSI KOMIICTECHITUH.

OrneHnBaHWe pe3yJabTATOB OOYYCHHS TIO0 IUCIUILIMHE OCYIIECTBISETCS B
pamMkax Tekyiero koutpoiss (TK) u nmpoMexxyTodHOU aTTecTaluu, TPOBOJAUMBIX IO
OoabHO-perTuHroBoi cucreme (bPC).
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Pa3nea 1. «MeTpoJioruueckoe TK1
olecreyeHne n3MepeHUit
P 15 0-15| 0-15
napaMeTpoB T€XHOJOTHYECKHX
MPOLIeCCOB»
PasnoypoBHeBbIE 3a/1auu U 10
3a/1aHUs
3amuTa 1a00paTopHON pabOTHI 5
Paznen 2. «3mepenus TK2
napaMeTpoB TeXHOJIOTHYEeCKHX 45 10-15 0-45| 15-60
MPOIIECCOBY
PasnoypoBHeBbIE 33a/1a4u U o5
3a/1aHUS
3amuTa 1a00paTopHON pabOTHI 20
IIpomexyTouyHasi aTTecTanus oM 0-40
(3auer)
Keiic-3agaua 0-40

2. OueHOYHbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTAlluu

[ITkaa olleHKH pe3yJIbTaTOB OOYUYEHUS M0 AUCIUILIINHE:
YpoBeHb chOpMUPOBAHHOCTH
I/IH,ZII/IKaTOpa KOMIICTCHIIN U

- . o Himxe .
Sarann Beicokuii | Cpennuit Huskwuit
Kox Kon pOBaHHBIE cpejIHero

KOMIIE- | MHAWKaTopa pC3yJIbTaThI oT 85 10 100{oTr 70 mo 84 |oT 55 10 69 | oT 0 1o 54
TCHIIUHU | KOMIICTCHIIUN OGy‘lCHI/IH 10
JUCLHUILINHE

[Ixana oneHuBaHusg

YIOBJICT- HEYI0B-

OTIIUIHO XOpOIIOo
BOPUTENBHO | JIETBOPH-




TCJIBHO
3aYTEHO HE 3a4TCHO
3HATh:
Knaccudu
KallUIo
TEXHHYECK | 0a30BbIC
TEXHUYECK
X ue TOHSITUS
CPEICTB CpeICTBa | «M3MEpPEH
Knacenikaut I/II:«);Me ern | LoMEPEHIL | HEY, 0a3oBbIe
o eCKE 51 BGJ?I/I‘-II/IH i CHOTPEIH | o maTst
cpeacte o OCHOBHBIX | OCTb 3MEDCH
M3MCpCHHH sy | TEXHOTOTH | M3Meperu | p
HEDJIEKTPUYECKH | P HECKIX D, )
X BEJIMYHH T10 M «TIOTPeIIH
BEJIMYUH, | «pusnyec
Pa3INIHBIM IpHU3HAKA OCTh
METOAMKY | Kast
MpHU3HAKaM, M, U3MEpEeHH
00paboTK | BenmMuYMHA
MCTOJAUKY MCETOJUKY " N D,
00padoTKH 00paboTk ’ «puznyec
PE3YNBTATOB U | pe3ynbTar MgTognKy Kas
OB u [ 06paboTk
OIIK-5.1 OLICHKH _ | pesynbrar p BEJINYMHA
BbiGupaer MOrPEMHOCTER | o o | OHCHKA 1 »
cpencTBa U3MEPEHUN OICHKH HOFPGHIHO peE3yIbTaT
cTeit OB
powepenIL, TOTPCIIHO 1 o vepern | n3mepenn
IPOBOIUT crei o p o p
W3MEpEHUs M3MepeHH
AIIEKTPHUECK i
ux YMETh!
OIIK-5 | HeanmekTpuye -
BbIOMpATH
CKHUX
T — TEXHUYECK ;
obpabaTeiBae ne BBIONPATE
T pe3yJIbTaThl CpeICTBa | TEXHUYECK
= U3MEpeHu | ue
o 1 | Bribupars i P JUIs | CpeAcTBa BLIOMpaTh BBIOUpATH
OLeHMBACT TEXHHYECKUE p TEXHHYECK p
ux WU3MEPEeHU | U3MEPEHU TEXHUYEC
cpeicTBa . ue
MOTPEUTHOCTb . a 17§ IS KHe
MU3MEpEeHu s cpeacrtsa
napameTp | U3MEpeHU cpeacrTsa
U3MEpEHUs U3MEpEHU
OB A . U3MEpEHU
napamMeTpoB i i |
TEXHOJIOTH | TapaMeTp i TUTS
TEXHOJIOTUYECKO U3MEPEHU
YEeCKOTo OB U3MEpEHU
ro Tmporecca B s
mporecca | TEXHOJIOTH s
3aBUCUMOCTH OT napameTp
B YEeCKOTo duznueck
ero OB
3aBHCUMOC | TIporiecca ux
XapaKTePUCTHK TEXHOJIOTH
. | TH oT ero |B napaMmerp
u  TpeboBaHMI YECKOT 0
XapakTepu | 3aBHCUMOC OB
0e3omacHOCTH npoiiecca
CTHK U |TH OT ero
TpeOOBaHU | XapaKTepu
71 CTUK
0e301acHo
CTH
BJIQJIETh:
Hagbikamu | HaBbIkamu | HaBbikamu | HaBbIKaMu | HaBBIKaM




BbIOOpa BbIOOpa BbIOOpa BBIOOpa U BbIOOpa
TEXHUYECKUX TEXHUYECK | TEXHUYECK | TEXHUYECK | TEXHUYEC
CpeACTB ux ux ux KHX
U3MEpEeHUil  Ha | cpelicTB CPEICTB CpencTB CpencTB
OCHOBaHUU U3MEpPEHN | U3MEPEHU | U3MEPEHU | U3MEpPEHU
TpeOoBaHU H Ha | H, H, % IS
YCIIOBUH OCHOBaHU | 00paboTk | 00paboOTK | M3MepeHu
MIPOTEKAHUS u u u s
TEXHOJOTHYECKO | TpeOOBaHU | pe3yibTar | pe3yibTar | pusndeck
ro npouecca, | i yclioBHil | OB OB ux
00paboTkH MPOTEKAHU | U3MEPEHU | U3MEPEHU | Mmapamerp
pe3yJIbTaToB a a u|s OB
U3MEpPEHUs W | TEXHOJIOTH | OLEHKH WX
OILICHKH ux | ueckoro MOTPEIHO
MOTPEIIHOCTH nporecca, | CTH

00paboTK

u

pe3ynbTar

OB

U3MEpEHU

s u

OILICHKH HX

MIOTPEITHO

CTH

OreHKa «OTJIMYHO» BBICTABJISCTCS IO pe3ysibTaTaM 3allliThl JIAOOPATOPHBIX
paboT Ha MaKCUMaJIbHOE KOJMYECTBO 0aJsioB, 3a pelIeHIEe PAa3HOYPOBHEBBIX 3a1a4 B
ceMecTpe; BIIQJICHHE HaBBIKAMH BBHIOOpA TEXHUYECKUX CPEACTB M3MEPCHHHA Ha
OCHOBaHUM TPeOOBAHWUN YCIOBHHM MPOTEKAHHWS TEXHOJIOTHMUECKOTO TIpoIiecca,
CIIOCOOHOCTH 0OOCHOBATH BHIOOP CPEICTB U3MEPEHUS IIPH PEIICHUH Kelc-3a/1auu.

OreHKa «XOPOIIO» BBICTABIISICTCS TIO Pe3yJibTaTaM 3allUThl JIAOOPATOPHBIX
paboT Ha KOMUYECTBO OAMIOB OT 3 10 4, 3a pelIeHUE THIOBHIX 33/1a4 B CEMECTPE;
BJaJicHie 0a30BBIMH HAaBBIKAMH BBIOOpA TEXHUYECKHX CPEJICTB H3MEpPEHUN Ha
OCHOBaHMM TPEOOBaHMI YCIOBHUW TPOTEKAHUS TEXHOJIOTMYECKOrO TIpoIiiecca,
CIIOCOOHOCTH 0OOCHOBATH BHIOOP CPEICTB M3MEPEHUS IIPH PEIICHUH Kelc-3a/1auu.

OrneHKa «yT0BJIETBOPUTENbHO» BBICTABISETCS IO pPe3yjIbTaTaM 3alllUThI
71a00paTOPHBIX padOT HA KOJWYECTBO 0aIoB OT 1 110 2, 3a pelieHre TUIIOBBIX 3a71a4
B CEMecTpe; BIIaJicHUE O0a30BBIMH HaBBIKAMH BBIOOpAa TEXHHUYCCKUX CPEICTB
U3MEpPEeHUI HAa OCHOBAaHWU TPEeOOBAHUU YCIOBUU MPOTEKAHMS] TEXHOJIOIMYECKOTO
nporiecca.

OneHKka  «HEYJOBJETBOPHUTEIBLHO»  BBICTABIIACTCA  NMPH  HAIAYUH
HE3alUIIECHHBIX JTAOOPATOPHBIX padoT; 3a OTCYTCTBHE YMECHHH peliaTh THUIIOBBIE
3aJ]aud B TEUYCHUE CEMECTpa; 3a OTCYTCTBUE BIIAJICHUS HABBIKOM BHIOOpA CPENCTB

W3MEPEHHUS NIPU PEIICHUH Keic-3a1auH.



3. IlepeyeHb OLICHOYHBIX CPEICTB
Kpatkas xapakTepHUCTHKa OLIEHOYHBIX CPEACTB, UCIOJIb3YEMBIX MPH TEKYIIEM
KOHTPOJIE yCIEBAa€MOCTM U MPOMEXKYTOYHOM aTTECTalMyd OO0YyYarollerocs 1o

JTUCLUILINHE:
HaumeHnoBanue Omnucanue
OLIEHOYHOI'O Kpatkas xapakTepucTuka OleHOYHOTO CPEJICTBA OLIEHOYHOTI'0
CpeJlicTBa cpencTBa

Keiic-3amaua

[Ipo6nemHoe 3amanue, B KOTOPOM oOOydarolemycs
MPEUIaraloT OCMBICIUTh PEATbHYIO MPO(EeCCHOHATBHO-

Samanus s
peLieHus Kenc-

(K3) OPUCHTUPOBAHHYIO CHTYaIlMl0, HEOOXOIUMYIO IS
pelieHusl aHHOW MPOoOIeMbl saann
IIepeuens 3ananuii u
Oraer 1o Brimonnenue J'Ia60paTE)pHOI71 pa6E)TBI, o0paboTka BOIIPOCOB JIJIst
. pe3yIbTATOB WCIBITAHWH, HW3MEPEHHIA, DKCIICPUMCHTA. 3aIUTHI
nabopaTopHOU .
paGore (OJIP) O(i)OpMJ‘IeHI/IeV oT4eTa, 3ammra pe3yJbTaToB nabopaTopHOU
nabopaTopHOi pabOTHI IO OTYETY paboThI, IEpEYCHb
TpeOOBaHUl K OTUETY
PaznuuaroT 3anaum 1 3a1aHus:
a) pEMpPOTyKTHBHOTO YPOBHSI, TO3BOJISIONINE OI[CHUBATh
W JIMarHOCTUPOBATh 3HAHHWE (PAKTUYCCKOTO MaTepuaia
(6a30BbIC TIOHATHS, AJITOPUTMBI, (AKTBI) M yMEHHUE
MPABWJIBHO HKCIIOIB30BAaTh CIEIUAIBHBIC TEPMHUHBI H
MOHATHUS, y3HABAaHHWE OOBEKTOB H3YYCHHUS B pPaMKax
OTIPEJICIIEHHOTO Pa3/ieNa JUCIUIUINHBL,
PaznoypoBHeBbIe | 0) peKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIFOIINE OICHH- Komrmnekr
3aJlaud ¥ 33JIlaHUsS | BAaTh W JUATHOCTHPOBATh YMCHHS CHHTE3UPOBATH, Pa3HOYPOBHEBBIX

(P33)

aHAIN3UPOBATh, 00001maTe
TEOPETUYECKUH  Marepuan ¢
KOHKPETHBIX BBIBOJIOB,
CIICICTBEHHEIX CBS3CH;
B) TBOPYECKOTO YpPOBHS, MO3BOJIAIOIINE OIICHUBATH H
JTUAarHOCTUPOBATh yMEHUS, HMHTETPUPOBATh 3HAHUSA
pa3nuyYHbBIX o0JjacTel, apryMeHTHPOBAaTh COOCTBEHHYIO
TOYKY 3pEHUs

bakTuueckuit U
(dbopMynupoBaHHEM
YCTAHOBJIEHHMEM TPUYUHHO-

3a7a4 U 3aJaHui

4.

Ilepeuyenn

KOHTPOJIbHBIX 3aJaHuM HJIN

HHBbIC

MaTepHUaJbl,

Heo0XoAuMBbIe /ISl OLEHKH 3HAHMH, YMEHUIl M HABBIKOB, XapaKTePU3YHOLIUX

ITAIlbI (l)OpMI/IpOBaHI/Iﬂ KOMHeTeHHI/Iﬁ B IIpouecce OCBOCHUA TUCIHTUIIJINHBI

llpumep 3a0anus
st texkymero konrpoas TK1:

OIIK-5 Crnocoben paboTath ¢ HOPMATHBHO-TEXHHUYECKOW JTOKYyMEHTAIUEH,

CBSI3aHHOU ¢ Mpo(decCHOHATBLHON AEATEeILHOCThIO, C HCIIOJIb30BaHUEM CTaHIApTOB,

HOPM U NPABUIL.
OIIK-5.1

BoiOupaer  cpenctsa  M3MEpEHMs,

IPOBOJIUT

M3MEpPEHHUS

AIIEKTPUYECKUX U HEDJIEKTPUUECKHUX BEIMUMH, 00padaThIBacT pe3yIbTaTbl U3MEPEHUN
Y OLIEHUBAET X NOTPEIIHOCTb
Otuer no s1abopaTopHoii padore.




Conepxanue oTueTa:

1) Ha3zBanue rabopaTopHOii pabOTHI.

2) Llenb paboTHL.

3) PenreHue nmpakTHUECKUX 337249 MO TeME PabOTHI.
4) CocTtaBlieHHE 33]1a4 110 TeMe PadOoThI.

KoHTpoabpHBIE BOITPOCHI U 3aJaHUS:

1. Yro xapakTepusyeT NOrpelIHOCTb U3MEPEHHUS?

2. YTo Takoe MOTrpenIHOCTh CPEACTBA U3MEPEHUHN U MOTPEIIHOCTh PE3ybTara
U3MEPEHUI?

3. Kak xmaccuuuupyroT morpenHoCTH U3MepeHuit?

4. Naiite  ompeneneHHe  MOTPEIIHOCTAM  M3MepeHuid 1mo  dopme
KOJINYECTBEHHOTO BBIPAKEHU.

5. Mlaiite  ompezelieHWE  TOTPEIIHOCTAM  HU3MEPEHUl MO  Xapakrepy
IIPOSIBIICHUS.

6. JlaliTe ompenencHHe MOTPEIIHOCTSIM W3MEPEHHUH 1O TPUYUHE HX
BO3HUKHOBEHUS.

/. Jaiite ompeneneHue MOTPEUIHOCTAM U3MEPEHUH MO XapaKTepy MOBEACHUS
U3MEPSEMON BEJIMYNHBI.

8. MaiiTe ompeneneHue MOrpenrtHOCTSIM U3MEPEHUN 110 YCIOBHSIM BBITIOJTHEHHUSI
VU3MEpPECHUM.

9. IlpuBenute npUMEp ONPEACIICHUS HWCTUHHOTO 3HAYCHUS M3MEpPSIeMOi
BEJINYMHBI C YYETOM CHCTEMATUYECKON MOTPENTHOCTH.

10. Yro Takoe ciay4aitHasi MOTPEIIHOCTH?

Pa3HoypoBHEBbI€ 3a1a41 U 3aJaHUS

1. Tepmomerp mnokassiBaeT Ttemmeparypy +320°C. Cucrematuyeckas
MOTPENIHOCTh 3Toro tepmomerpa paHa -5°C (K). KakoBo MCTHMHHOE 3Ha4YeHHE
U3MEPSEMON TEMIEPATYPHI?

2. Onpenenure pe3yJbTaT KOCBEHHOTO U3MEPEHUS  COMPOTUBIICHUS
pe3ucTOpa, €ClIi HANpsDKEHUE yyacTKa 1enu paBHo 4 B, cuina toka 20 MA.

3. TemnepaTypy  OKpyXXaroUlero BO3AyXa M3MEpPUIM  KOMHATHBIM
TepMoMeTpoM. Pesynbrar u3amepenusi cocraBui 22°C. Bripazutre M3MepeHHYIO
TeMmneparypy B rpagycax @apenreiita u KeinbBunax.

4, bbimu mpou3Be€Hbl MHOTOKPATHBIE HM3MEPEHUSI TEMO-3JIC C IIEJIbI0
OTIpeNIeICHUs] 3aKOHA pachpeneNieHuss TOTPEeNHOCTH. Bce pesynbTaThl  ObUIH
pa30ouThl Ha 10 MUHTEPBAJIOB, I'PAHULIBI KOTOPBIX U YUCIIO MPUXOIAIINXCS HA KaXKIbIN
U3 HUX 3HaYEHUH U3MepsAeMOn BeTMYMHBI IPUBEJEHBI B TAOUIIE.



S. [TocTpouTh rucTOrpaMmy cTaTucTuyeckoro psga. CooTBETCTBYET JIM OHA
3aKOHY paBHOMEPHOU MIOTHOCTH?

6. [IpousBeneno 10 w3MepeHMI [IMHBI METAJUIMYECKOro Opycka.
PesynbraTel usmepenus: 17,1; 17,2; 16,8; 16,5; 17,5; 18,0; 17,0; 17,6; 16,9; 17,4
MM. Ormpenenute MOTrpelIHOCTh U3MEPEHUs JIMHBI OpycKa, €Clu JOBEpUTENIbHAs
BepoSITHOCTH P=0,998.

7. [IpoBeneno  oaHokpatHoe wu3Mmepenue TOJC  aBTOMaTUYECKUM
noTeHImoMeTpoM Kkiacca TouHoctu 0,5 rpagyupoBku XK co mikanoit ot 200 no
600°C. VYkazarenp crour Ha orMerke 550°C. OueHuTh MaKCHUMAJIbHYIO
OTHOCUTEJIBbHYIO NOrpemHocTh u3MepeHuss TOJC NOTeHHHMOMETpOM Ha OTMETKE
550°C. 3aBHCHT T OTHOCUTENIbHAS MTOTPEIIHOCTh OT MOKa3aHuii mprudopa?

8. Omnpenenutpy pabodyro TeMIEpaTrypy, U3MEpsIeMyl0 TEepMOIapoi Tuma
xKk, ecnn uaMmepeHHas TOC 6,38 MB, xoiomgHblil chiaii TepMOCTaTUPOBAH MpHU
temmneparype 22 °C.

9. Omnpenenure pabouyro TEMIEPaTypy, €CIU H3MEPEHHE IMPOBOIUIOCH
TepMonapoit Tuna XA, repmonapou tuna I1I1.

10. Kak weHsieTcs Tpemen JIOMyCKaeMOW aOCONIOTHOW IMOTPENTHOCTH
M3MEPEHHUs NIPU YBEIMYEHUH MMOKAa3aHUN aBTOMATHYECKOro noreHuuomeTpa? byaer
JIM TIOCTOSIHHBIM IIPEZEN JOIyCKAaeMOW OTHOCHUTEIBHOM IMOIPEIIHOCTH B IIpEAeiax
IIKaJIbl aBBTOMAaTUYECKOIO MMOTEHIIUOMETpA?

Jisa tekymero kourpoas TK2:

OIIK-5 CrniocobeHn paboTaTh C HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIUEH,
CBSI3AHHOHN C MPOQECCHOHATBHON AESITETbHOCTHIO, C MCIOJB30BAaHUEM CTaHAapTOB,
HOPM U TIpaBUII.

OIIK-5.1 BeiOupaer cpeacTBa MU3MEPEHHUs, MPOBOJUT  H3MEPEHHUS
MEKTPUUECKUX U HEIEKTPUUECKUX BEJIMUMH, 00pabaThIBa€T PE3yabTaThl U3MEPEHUIM
U OIICHUBAET MX MOTPENTHOCTh

OTtuer no 1abopaTopHoii padore.

Conepxanue oTyera:

5) HasBanwue madopaTopHOi paOOTHI.

6) Llenb pabOTHLI.

7) PernieHue nmpakTHYECKHX 3a7a4 IO TeMe PabOTHI.

8) CocraBnenue 3a7a4 10 TeMe PabOTHI.

KoHTposbHbBIE BOMTPOCHI U 3aaHUS:
1. Kakwue cyniecTByIOT TeMIepaTypHbI€ IIKaIbI?
2. llepeuncnuTe CylIECTBYIOIIKUE TUITBI TEPMOMETPOB.
3. OxapakTepu3yiTe OCHOBHbIE KOHTAaKTHBIE METOJbI M3MEPEHUSI TEMIIEPATYpHI.



&

Kakue BropruHblie IpUOOPHI UCIIONB3YOTCSI B KOMIUIEKTE C HUMU?
OnummTe NpUHLHKI JEHCTBUS TEPMOMETPOB PACHIUPEHHUS.

5. Tlo xakomMy TpHUHIHITY pabOTAIOT MaHOMETpPUYECKUEe TepMoMeTphl? Ha kakue

© o N

BU/JIbI OJPA3AEIISIFOTCS ?

YeTpoiicTBO M MIPUHILIKM ICUCTBUS TEPMOIIECKTPUUECKOTO TEPMOMETpA.
Kakwue cymiectByoT METObI M cpeacTBa i usmepenus: TOC?.
Kakue TpeGoBanus IPeabsBISIOTCS K TepMomnapam?

VY eTpoiicTBO ¥ MIPUHILINM ICUCTBUS TEPMOMETPA COMTPOTUBIICHUS.

10. Kakue uzmepenus Ha3bIBatOTCs MpsiMbiMu? Kak oHU KIacCUPHUIUPYIOTCS ?

2.

Pa3HoypoBHeBbIE 321a4U U 3a]aHUS

Paccuuraiite cuiny TskecTH (TpaBUTallMK), KOTopas OyJeT JAeicTBOBaTh Ha
TEJ0 Maccol B 1 kr.

Cuia B 1000 H npuiioxeHa K:

a) IJIOIIaY MOBEPXHOCTH B 0.2 M?;

0) mIoaau MOBEPXHOCTH B 2 M?;

Haiitu naBieHue B Kaxxa0M ciiy4ae, BeipaxkeHHoe B [1a u Gap.

3.

Cuwma B 1000 H nmpumoxena k moBepxHoctH miomaneo 500 mm?. Haitn
JaBJICHUE, OKa3bIBaeMOe Ha MOBEpXHOCTH B [1a u Oap.

Haitnute naBnenue, oka3plBa€MOE Ha MOBEPXHOCTH uiomaapio 0.1 Mmm? cumoit
B 20 H. JlaiiTe otBeT B I1a u Gap.

Haiigute naBieHue, OKa3pIBa€MOE CTOJIOOM >KHUIKOCTH BBICOTOM 2 M, €CJIIH B
€MKOCTH HaXOJUTCS PTYTh € TWIOTHOCTBIO 13560 kr/m?

HaiinnTe nmaBiaeHHE, OKa3pIBAEMOE CTOJIOOM KHIKOCTH BBICOTOM 2 M, €CJIH B
eMKOCTH HaxoauTcs HedTh ¢ mioTHocThIo 0,82 r/cm?.

PesepByap Ha pucyHKe COAEpkKUT BOAy W OeH3uH. PaccumTaTh JaBiieHHE Ha
JTHO pe3epByapa. Beipazuth nasienue B [la u 6ap.

Pemmre 3amauy, cxemMa KOTOpOM IIpuMBEAEHAa Ha puUCyHKe. Paccuuraitte
JaBJICHUE Ha JIHO pe3epByapa. Beipaszute nasnenue B [1a u Oap.

a3 umeer manomerpuueckoe maBienwe 10.2 Oapa. Haiitm abGcomoTHOE
naBleHuEe Tas3a, eciau arMmocepHoe mamieHwe cocraBmser 1.013  OGap.
Bripasuts naBnenue B I[1a u 6ap.

10.Omnpenenure 3HaYeHUE AaBJICHUS, MPUIOKEHHOTO K MaHomeTpy B Ila, ecnu

HaIOJIHSIOMIAs KUAKOCTb — PTYTh: p = 13560 kr/m>.

Jlist mIpoMesKyTOYHOM aTTeCTALUM

Keiic-3agaun:



1. HeoOxonuMo TNpOW3BOAUTH WM3MEPEHMs Tepernaja NaBICHUM B JBYX TOUYKaX
TpyOONpoBOJa Majoro JaWaMmeTrpa, MO KOTOPOMY IIPOTEKaeT BOAA, BO BpeEMs
IPOBEICHUSI HAYYHOT'O HCCIIEJOBAHUS.

2. HeoOXoauMo TpOU3BOAUTH HM3MEpPEHUs IMepemnaaa AaBIeHUN B JIBYX TOUYKAxX
TpyOOnpoBoJa OOJBIIOTO JUAMETpa, MO KOTOPOMY NpoTeKaeT HedThb, BO BpeMs
MPOBEICHUS] HAYYHOT'O HCCIIEIOBAHUS.

3. Heob6xoaumo mpou3BOAUTh M3MEpPEHUs Tepernajia AaBICHUN B JBYX TOUYKaX
TpyOONpoBOJa Majoro AvameTpa, MO KOTOpOMY TNpoTekaer HedTh, BO BpeMs
IPOBEICHUSI HAYYHOT'O MCCIIEJOBAHUS.

4. HeoOXxoaquMo MpOM3BOAUTh M3MEPEHHUs Nepenaaa JaBJICeHUM B JBYX TOYKaxX
TpyOomnpoBoAa OOJIBIIOTO JUaMeTpa, MO0 KOTOPOMY IPOTEKAeT BOAAa, BO BpeMs
IIPOBEICHUSI HAYYHOT'O MCCIIEJOBAHUS.

5. HeoOXxoaumo ocCyIIecTBIsATh U3MEPEHUE YPOBHSI B PE3EpByape C JKUIKOCTHIO
IpU CIEAYIOIUX YyCIOBHUX. Pe3epByap ¢ BOAOW HAaxXOAMWTCS IIOJA JIABJICHHEM,
npeBbllIatonieM arMmocepHoe. Beicora pesepByapa 6 M. [Tnomans 1Ha pesepByapa 4
M2,

6. ObecrieubTe A1 TEpCOHANTa BO3MOXKHOCTH HEMOCPEICTBEHHOTO CHATHUS
MOKAa3aHWil, a TAKXKE BO3MOKHOCTb CUTHAJIU3ALMK MPHU MPEBBIIEHUH MaKCUMaIbHO
BO3MOYKHOTO YPOBHS.

7. HeoOX0auMO OCYIIECTBISATh U3MEPEHUE YPOBHSI B PE3EpByape C JKUIKOCTHIO
IpU CIENYIOIUX YCIOBUAX. Pe3epByap ¢ BOJOH HAXOAMUTCS IO JABJICHHEM,
npeBbllIatonieM arMmocepHoe. Beicora pesepByapa 2 M. [1nomans 1Ha pesepByapa 8
M2,

8. HeoOxoammMo OCyIIeCTBISTh U3MEPEHNE YPOBHSI B Pe3epByape C JKUIKOCTHIO
IIpU CIEAYIOUIMX YCIOBUAX. PesepByap € JKHIKOCTBIO, UMEIOLIEH IUIOTHOCTH 720
KI/M?, HaXOAUTCSl TIPU aTMOC(EPHOM NTaBJICHUU B 3aKphITOM pe3epByape. KuakocTthb
XUMHUYECKU AKTHUBHA, COIEPKUT TBEpAbIE 4YacTUIbl B ocaake. [lpum 3anoiHeHnn
pe3epByapa JKUIKOCThIO Ha €€ TOBEPXHOCTU 00pa3yeTcs NeHa.

9. Heo0OX0auMO OCYyIIECTBIISITh U3MEPEHUE YPOBHSI B Pe3epByape C JKUIKOCTHIO
IpU CIEAYIONIMX YCIOBUSIX. Pe3epByap € KUIKOCThIO, MMEOIIEeH MIOoTHOCTh 820
KI/M?, HaXOJWUTCS TIPU JABJICHUU HUXKE aTMOC(HEpPHOIO0 B 3aKPBITOM pe3epByape.
KuakocT XMMHUYECKHM HMHEPTHA, COIEPKHUT TBEpIble 4acTUlbl B ocaake. [lpu
3aMOJHEHUH pe3epBYyapa KUAKOCTHIO HA €€ TIOBEPXHOCTH 00pa3yeTcs MeHa.

10. Heobxoaumo OCyIECTBISATh W3MEPEHHE YpPOBHA B pe3epByape ¢
XKUIKOCTBIO TpU CIEAYIOIMX YCIOBHUSX. Pe3epByap C KHAKOCTBIO, HMEOIIEH
MIOTHOCTH 720 Kr/M?, HaXOAUTCS TIPU JABJICHHUH BHIIIE aTMOCPEPHOTO B 3aKPHITOM
pe3epByape. JKuakocTs XMUMUYECKH aKTUBHA, COJIEPKUT TBEPJIbIE YACTHUIIBI B OCAJIKE.
[Ipu 3anmonHeHny pe3epByapa KUJIKOCThIO Ha €€ MOBEPXHOCTU 00paszyeTcs MeHa.
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