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1. He.]'ll), 3aiavdi U INIAHUPYEMBIC PE3yJbTaTbl Oﬁy‘leHI/Iﬂ o AMCIMIIJINHE
(Lenv u 3a0auu oceoenus oucyunaunsl, coomeemcemeayrouwue yeau OIT)

L[CJ'H)IO OCBOCHUA JAUCHUITIINHBI MGTDOJ’IOFHH, CTaHAaApPTU3aLIuid )41
CCDTI/Id)I/IKaHI/IH ABJIACTCA d)OI)MI/II)OBaHI/IC KOMHCTGHHHﬁ, OoNnpeaACIAONINX TOTOBHOCTD
K PCHICHUIO HI)Od)eCCI/IOHaJ'IBHBIX 3aa4 110 MCTPOJIOTHYCCKOMY 00eCIICUCHHIO
IIPOU3BOACTBA M ONTHUMAJIBHOMY BBI6ODV U NPpUMCHCHHUIK MCTOAOB, TCXHHMYCCKHUX
CpCACTB M CHUCTCM  HM3MCPCHHA, IO3BOJIAIOMINX o0ecIreunBaTh HU3MCPCHUC
QJICKTPHUYCCKUX )41 HEOJICKTPUUYCCKUX BCJIIMYUH, 06Da6aTBIBaTI> PE3YJIbTATHI
I/ISMGDCHI/Iﬁ W OLICHUBATH UX ITOTI'PCIIHOCTD

3ajayaMu JUCIUIUIMHBI SBIISIOTCS:

-  M3YYUTh TEOPETUYECKHE OCHOBBI METPOJIOTUYECKOTO  OOecreueHus
IIPOU3BOJICTBEHHBIX MPOLIECCOB;

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

- OBJAJETh OCHOBAMH BBIOOpA CPEACTB M3MEPEHUS DSIEKTPUUYECKUX U
HEDJIEKTPUUYECKUX NTapaMeTPOB IIPOLIECCa;

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

KomnereHumu u UHIMKATOPBI, POopMUpyeMble y 00y4aromuXCs:

Koza u HauMeHoBaHNE KOMIIETEHIINH Kon v HanMeHoOBaHME HHIMKATOpa
OIIK-10 CnocoGen pa3pabarbiBaTh (Ha
OCHOBE JIEUCTBYIOLINX CTaHAAPTOB) OIIK-10.1 Beibupaer cpeacrsa u3mepeHus,
TEXHUYECKYIO JJOKYMEHTAIHIO (B TOM IIPOBOAMT U3MEPEHUS DIIEKTPUUECKUX U
quCclie B 3JIEKTPOHHOM BUJIE) AJIs HERJIEKTPUYECKUX BEITUYMH, 00padaThIBaeT

pEriIaMeHTHOIr0 OOCTYKUBAHHSI CUCTEM | pe3yJIbTaThl U3MEPEHUHN U OLICHUBACT UX
U CPEJCTB KOHTPOJIS, aBTOMATU3AllMU U | TIOTPELIHOCTh
yIpaBJIeHUs

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByromume TMCUUIUIMHBL (MoaynH), npaktuku, HUP, np.

b1.0.12 Maremaruka

b1.0.13 ®uzuka

b1.0.14 Xumus

b1.0.15.02 HauepTatenbHasi reoMeTpHsi 1 UH)KEHEpHas rpaduka

b1.0.16 MarepuanoBeieHre U TEXHOJIOTHS KOHCTPYKITMOHHBIX MaTEPHAIIOB

[Tocnenyromue qucuumuinabl (Moynn), npaktuku, HUAP, ap.

b1.0.21 ABTOMaTHYECKHUE CHCTEMBI obecricueHUs TexHochepHOH
0e30macHOCTH

b1.0.22.03 ABTOMaTU4YECKOE yPaBJICHUE

b1.B.01 Texnuueckue cpeAacTBa KOHTPOJIS U ABTOMATU3AIUN

b2.0.02(I1) TIlpou3BoACTBEHHAss TNpaKTUKA (HAYYHO-HCCIEIOBATENbCKas
paboTa)

3. CTpyKTYypa H cojepKaHue TUCUUIITHHbI



3.1. CTpykTypa AUCHUIINHBI
J11s o4HO# popMBI 00YUECHUS

Bun yuebnoli paboThl Bceero | Bcero Cemectp(bl)
3E 4acoB 3
OBILIASA TPY AJOEMKOCTDH ANCIHUITIIMHBI 3 108 108
KOHTAKTHAS PABOTA* 1.6 58 58
AYJIMTOPHASA PABOTA 1,4 52 52
Jleknuun 0,5 18 18
[IpakTrueckue (CEeMUHAPCKUE) 3aHATHUS
JlaGopatopHbie pabOThI 0,94 34 34
CAMOCTOSATEJIBHASA PABOTA OBYYAROLIEI'OCAH 1,6 56 56
[IpopaboTka yueOHOTO MaTepHaia 1,6 56 56
KypcoBoii mpoekT - - -
KypcoBas padota - - -
[TonroroBka K MPOMEXYTOYHOM aTTECTAIIUN 0 0 0
[IpomexxyToUHast aTTeCcTalUs: 3

3.2. Conep:kanue AUCHUILIMHBI, CTPYKTYPHPOBaHHOe 10 pa3jejaM H

BHAaM 3aHATHH

Paznenst Pacnpenenenune ®opmel 1 | THAEKCH THAMKATOPOB
JUCIUITNHBI 8 TPYIOEMKOCTH BU]I bopMHUpyeMbIX
§ 10 BujiaM y4eOHOM paboThl | KOHTPOJIA KOMITETEHIIN I
o = © o te)
3 5 g 8 g,
m © ; 3
2 8| B| 3
Pazpen 1 26 6 4 16 TK1 OINK-10.3, OIIK-10.B
Paznen 2 82 12 30 40 TK2 OIIK-10.3, OIIK-10.V,
OIIK-5.B
3auer 0 0 OM1 OIIK-10.3, ONK-10.V,
OIIK-10.B
HToro 3a 3 cemecTp 108 18 34 56
nUToro 108 18 34 56

3.3. Coaep:kaHue IMCHUNIMHBI

Paznen 1. Merponoruueckoe obecrieueHUE U3MEPEHH  MapaMeTpoB
TE€XHOJIOTUYECKUX MPOLIECCOB.

Tema 1.1. MeTponoruueckoe obecrieueHre u3MepeHui

N3mepenus. Bunbl n3Mepenuid. Benuunna. 3HaueHus] BeIWYUHBI. EauHULIBI
u3Mmepenuid. CuctemMa enuHull ¥ BenuuuH. Kiaccudukaius morpemHocTen
U3MEpPEHUM.

Tema 1.2. Tunosas ctpykrypnas cxema ACP.

OcHoBHbIE OJIOKM aBTOMAaTHYECKOW CHCTEMBI peryiupoBaHus. Poib
M3MEPEHNH B IPOLIECCAaX YIPABICHHUS WM PETYJHUPOBAHMS TEXHOJOTHYECKUX



IPOIIECCOB.

Paznen 2. I3Mepenust napaMeTpoB TEXHOJOTUYECKHUX MTPOLIECCOB.

Tema 2.1. I3amepenus gaBieHuUs

Knaccudukanus maHoMeTpoB Mo mpuHIUNy wusMepeHus. Kiaccudukarms
MaHOMETPOB TIO CIY)KeOHOMY Ha3Ha4deHHUIO. [IpUHIMMHUATEHBIE CXEMBI U
MIPUHITUTT ICHUCTBUS MAHOMETPOB.

Tema 2.2. I3mepenust ypoBHS.

Knaccudukanus ypoBHEMEpOB TO MPUHIAIYY W3MepeHus. [IpuHIHMMmManibHbIe
CXEMBbI U IPUHIUI ICUCTBUS YPOBHEMEPOB.

Tema 2.3. 3amepenus pacxoja.

Knaccudukanus pacxonoMepoB Mo NpuHLUIY U3MepeHus. [IpuHnunuanbHbie
CXEMBbI U IPUHITUI ICUCTBUS PACXOAOMEPOB.

Tema 2.4. I3MepeHus TeMIiepaTyphl.

Knaccudukanus TepMOMeTpOB TO MPUHIAIYY W3MepeHus. [IpuHIMNmMaibHbIe
CXEMBI U IPUHITUI JICHCTBUS TEPMOMETPOB.

3.4. TeMaTu4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI
JlanHbIi BUA pabOTHI HE MPEyCMOTPEH YUEOHBIM IJIAHOM

3.5. TemaTuyeckuii V1aH JJ1a0OPATOPHBIX padoT
JlaGoparopnas padota Nel. Merposiorunueckoe ooecreueHue u3MepeHuit

Jlabopatopnass pabora Ne2. Manomerpsl. Kiaccudukanusa. [Ipuniun
nu3MepeHus. CxeMbl mpuooOpoB. MeTo bl U ciocoObl U3MEPEHUS JaBICHUS

Jlabopatopnass pabotra Ne3. VYpoBuemepbl. Knaccudukarus. [lpuniun
u3MepeHusi. MeToibl ¥ criocoObl U3MEPEHUST YPOBHS.

Jlabopatopnass pabota Ne4. Pacxomomepsl. Krnaccubpukauus. IlpunHuun
u3Mepenus. Cxembl TpuOOpoB. MeToabl M cIOCOOBI U3MEPEHUS PACXO/A.

Jlabopatopnass pabora Ne5. Tepmometpsl. Krnaccudukauus. I[Ipunmun

n3mepenus. Cxembl mpuOOpPOB.

3.6. KypcoBoii npoekT /KypcoBasi pa6ora
JlanHbI{ BU pabOThI HE MPETYCMOTPEH YUEOHBIM ILJIAHOM.

4. OueHuBaHue pe3yabTATOB 00y4eHUsI

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

paMKax TEKYIIero KOHTPOJS ¥ TMPOMEKYTOYHOW aTTECTAIlMU, MPOBOJAMMBIX TIO
oabHO-periTuHroBoit cucreme (bPC).

[IIkasna OLEeHKH pe3yJIbTaTOB 00YUEHHUSI 10 TUCIUILINHE:

YpoBeHb chOpMUPOBAHHOCTH
3amanu- WHJIMKaTOpa KOMIETEHIUU
N N Hwxe N
Kox Kon POBAHHEIC Boicokuit | Cpennunii Husknii
KOMIIe- | WMHJIUKaTopa pE3yNbTATHI CPEJIHETO
TCHLUH | KOMIICTCHIMH | OOYUCHHATIO |1 85 516 100| o1 70 710 84 | 0T 55 10 69 [ 0T 0 10 54
JTUCLUTIIINHE
[IIxana oneHuBaHus




HEY/I0B-
YAOBIET-
OTIIMYHO XOpouIo JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4TEHO HE 3a4TCHO
3HATh:
Knaccudu
KallHIo
TEXHUYECK | 0a30BbIC
TEXHHYECK
X ue TOHSITUS
- CpeICTBA | «M3MEpPEH
OIIK Knacercpmarur I/II:«);Me ey | LoMCEPEHIL | MO, 0a3oBbIC
10 TexHudecknx | M3Mep i «TIOTPeIH
10 CpEJICTB i BenMUMH TOHSITUS
Crnioco6 i o OCHOBHBIX - OCTH «U3MEpEH
eH M3MCpCHUH TEXHOJIOTH | U3MEpPEHU p
HEDJIEKTPUYECKHU | PA3JIMIHBI Hce»,
a3pa6a YECKUX I,
pasp X BEJIMYHH T10 M «TIOTPeIIH
TLIBATE BEJIMYUH, | «pusnyec
pa3IMYIHBIM MpU3HaKa OCTh
(Ha METOJIUKY | Kas
MpHU3HAKaM, M, U3MEpEeHH
OCHOBE 00paboTK | BelMMYMHA
o MCTOIUKY METOJUKY " N DY,
elicTB
A 00paboTkH 00paboTK ’ «pusnuec
VIOITUX PE3yIIBTATOB U " pe3ynbTar MgTOgI/IKy st
CTaHJa OB u | 06paboTK
ToB) OIIK-10.1 OLICHKH _ | pesymerar | " p BEJINYMHA
Eexm/m BriGupaer norpemHocTet | oo a | O »
i MOTPEIHO | Pe3yJIbTaT
cpencTBa H3MCPCHHH OIICHKH P pe3y
CCKYIO0 cTeu OB
HU3MEPCHHA, MOTPEIIHO
AOKYME o U3MEPEHU | U3MEPEHHU
MIPOBOAMT cTeil
HTAIUIO 51 71
(B ToM U3MEpEHUS HaMepeHu
ANMEKTPUIECK o
qAcie B | u
KT YMETh:
HEDJICKTPUIC
OHHOM BbIOMpAThH
BH/JIC) crmx TEXHUYECK
. BETTUYHH, © cc 5
ernan | ©OP20aTHIBAE ne BBIOHPAThH
IG)HTHOF T Pe3yJIbTaThI CPEICTBA | TEXHHUYECK
= U3MEpeHu | ue
0 e | BuGupats i b Ui | cpeAcTBa BLIOMpATH BBIOMpAThH
obCITy K OLCHUBACT TEXHUYECKHE p TEXHUUYECK p
ux U3MEpPEHHN | U3MEpPEHU TEXHHYEC
HUBaHUA cpeacTBa g i TSI He Kiie
MOTPEIITHOCTh .
CUCTEM P U3MEpEeHuil Juis CpencTBa
napaMerp | u3MepeHu CpencTBa
" HU3MEpECHUS U3MEPCHH
OB o . U3MEpEeHH
CpencT napaMeTpoB i Uit |
TEXHOJIOTH | ImapameTp i JUTST
B TEXHOJIOTUYECKO U3MEpEeHH
YEeCKOTO OB U3MEpEeHH
KOHTPO ro mporecca B s
15 mporecca | TEXHOJIOTH s
) 3aBHCHUMOCTH OT napaMmerp
ABTOMA ero B YEeCKOTO o buznueck
3aBHCHMOC | ITpoliecca nux
TH3aln XapaKTEPUCTHK p TEXHOIIOTH
nu . | ™M OT ero |B napaMmerp
m  Tpedoanmii XapaKTepH | 3aBHCHMOC | o o 0 OB
TIpaB
yhpasJ Oe3omacHOCTH paKtep nporecca
SHUS CTHK U |TH OT ero
TpeOoBaHU | XapaKTepu
51 CTUK
0e301acHo
CTH
BJIQJICTh:

HaBrnikamu

| HaBBbIKaMH | HaBbBIKAMHM | HAaBbIKAMHM | HaBbIKaM




BbIOOpa BbIOOpa BbIOOpa BBIOOpa U BbIOOpa
TEXHUYECKUX TEXHUYECK | TEXHUYECK | TEXHUYECK | TEXHUYEC
CpeACTB ux ux ux KHX
U3MEpEeHUil  Ha | cpelncTB CPEICTB CpencTB CpencTB
OCHOBaHUU U3MEpPEHN | U3MEPEHU | U3MEPEHU | U3MEpPEHU
TpeOoBaHU H Ha | H, H, % IS
YCIIOBUH OCHOBaHU | 00paboTk | 00paboOTK | M3MepeHu
MIPOTEKAHUS u u u s
TEXHOJOTHUYECKO | TpeOOBaHU | pe3yibTar | pe3ynbTar | ¢puzudeck
ro npouecca, | i ycloBHil | OB OB ux
00paboTkH MPOTEKAHU | U3MEPEHU | U3MEPEHU | Mmapamerp
pe3yJIbTaToB a a u|s OB
U3MEpPEHUs W | TEXHOJOTH | OLEHKH WX
OLICHKH ux | yeckoro MOTPEIHO
MOTPEIIHOCTH nporecca, | CTH

00paboTK

u

pe3ynbTar

OB

U3MEpEHU

s u

OILICHKH HX

MIOTPEITHO

CTH

OHGHOIIHBIG MaTCpHuabl JII1 ITPOBCACHUA TCKYILICT'O KOHTPOJIA u

MPOMEKYTOUHOM aTTecTaluu TnpuBeAeHbl B [Ipuioxennu k paboueil mporpamme

JUCIIUITIIMHBI.

[TonHBIN KOMIUIEKT 3aJlaHMil M MaTepuajoB, HEOOXOIUMBIX JJISI OILICHUBAHMS
pe3ynbTaTOB 00YUYEHUS MO0 AUCIUILIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.

5. Y4eOHO-MeTOoIMUYecKoe U HH(POPMAMOHHOE o0ecniedeHne JUCHHUILIMHbI

5.1. YueOHO-MeTOANYECKOE 00ecIIeYeHue

5.1.1. OcHoBHas nuTeparypa

1. Mertposiorus, crangapTu3auus U ceptTuukauus : yueOHuK ais By3oB / U.
A. UBanos, C. B. Ypymes, /l. I1. Kononos [u np.] ; [Ton pegakuueit M. A. IBanoBa
u C. B. YpymeBa. — 4-¢ u3z., crep. — Cankrt-IletepOypr : Jlans, 2022. — 356 c. —

ISBN 978-5-507-44065-8. —

Tekcr :

9JCKTpOHHEIN //  JlaHb

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

AIEKTPOHHO-

2. HeanoBa I'M. KyzuenoB H.JI. YwuctaxkoB B.C. TemnorexHuueckue
U3MEpeHUsT U TMpUOOphl YUeOHWK nJisi BYy30B. 2-€ W3M., mepepad. m jgom. — M.:
NsnarensctBo MOU, 2005. — 460 c., uin. — ISBN 5-7046-1046-3.

3. lllynemnos, A. B., MeTtposorus, crangaptu3anus u cepTudukanus ;. 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 : 3JEKTPOHHBII.

2021. 441 c.

KnoPyc,

URL:


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

5.1.2. JlonoaHUTENBHAS IUTEPATYpa

1. Teopuss aBTOMaTHuyecKoro ympasieHHs. JIMHEIHbIE CUCTEMBI : y4eOHOE
nocobue mo guctumimHe "Teopust aBromatmueckoro ympasienus' /0 K.X.
['mnedanos, B.H. [Togeimos, B.B. Kucenes. - Kazans : KI'QVY, 2009. - 168 c. - 3385.
- Tekcr : HEMOCPEACTBEHHBIM.

2. Ilpeobpaxenckmit B. II. TemmorexHuyeckue W3MEpPEHUS W MPUOOPHI:
Y4eOHUK a7 BY30B MO CIEHUATBHOCTH «ABTOMAaTH3allUsl TEIJIOPHEPTeTHUYECKUX
poleccoB». — 3-€ u3ll., nepepad. — Mocksa: «ueprus», 1978. —704 c.

3. Merponorudeckoe oOecnedeHre TEXHUUECKHUX HM3MEPEHH B aTOMHOM
PHEpreTuke: NpakTukyM / coctaButens borganosa H.B. — Kazans: KI'DVY, 2021. — 66
C.

5.2. Undopmannonnoe odecneyeHue

5.2.1. DIeKTpOHHBIC U HUHTEPHET-PECYPCHI
DJIeKTPUYECKUE  METOJbl  M3MEPEHMsS  TEIUIOTEXHWYECKHMX  BEJIIMYMUH
https://www.youtube.com/watch? v=qfaVpAE6QTY

Mertponoruueckoe obecrieueHue U3MEPEHUN
https://www.youtube.com/watch? v=Lblal JW5FGw
Onpenenenue ITOTPEIIHOCTEN IIPSIMBIX U3MEPEHUN

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

OOpaboTka pe3yabTaToB HU3MepeHud. XapaKTEepUCTUKU IOTPEIIHOCTEH

https://www.youtube.com/watch? v=RFfC2q0qZ9M

OcCHOBBI MaTeMaTUYECKOW CTAaTUCTUKHU. Ypok 2. IlepBuyHas cratucThUdecKas
00paboTka pe3ynbpTaToB u3Mepenuii https://www.youtube.com/watch?
v=rqEP7LOntHI

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

TemmoBoe nemxenue. Temnepatypa https://www.youtube.com/watch?
v=1tvg_gfZpY4

D¢ ekt 3eedbeka (Tepmomnapsl) https://www.youtube.com/watch?
v=GVv1IHc1B8Mc

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

MaHoMeTprUeCKHe TEPMOMETPbI https://www.youtube.com/watch?
v=6PTCY]jTIUdQ

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

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

[MpuHIMIBI ~ HM3MEPEHUS  JaBJ€HUS:  aOCOJIOTHOTO,  HM30BITOYHOTO,
g hepeHIMaTbHOTO ¥ THAPOCTATHYECKOTO https://www.youtube.com/watch?

v=LMoBxHE1OWM
Jatuuku ypoBHs https://www.youtube.com/watch? v=zFIR-eaRqMg
O¢dpdexr Bentypu wu T1pybOka Iluto | IKunkoctm | Dusuka
https://www.youtube.com/watch? v=tDLDVbHeqn0
3akoH bepuymm  https://www.youtube.com/watch? v=Qdr6pyQEL z4



5.2.2. Tlpodeccuonanpabie 0a3pl gaHHbIX /| WMHpOpMaIMOHHO-CIIPaBOYHBIC

CUCTEMBI
Ne
w/n HaunmenoBanu enpodeccuoHambHbIX 0a3 TaHHBIX Anpec Pexxum nocryna
ITopran ®denepanbHbIX rocy1apCTBEHHBIX
1 |oGpa3oBarenbHBIX CTaHJIapTOB seiciuero|http://fgosvo.ru http://fgosvo.ru
00pa3oBaHMs
2 Web of Science https://webofknowle |https://webofkno
dge.com/ wledge.com/
3 |Scopus https://www.scopus. [https://www.scop
com us.com
4 |KubepJlenumxa B https://cyberlenink B_ https://cyberle
a.ru/ ninka.ru/
Hayunas AJIEKTPOHHAS oubmmoTeka TRT TRT
5 eLIBRARY.RU http://elibrary.ru http://elibrary.ru
6 |Dnextponnas oubnmoreka muccepranuii (PI'B)  [diss.rsl.ru diss.rsl.ru

HarmonanwsHas anekrponnas 6ubnonoreka (HOb)

https://rusneb.ru/

https://rusneb.ru/

8 |TexuuueckasOndIMOTEKA

http://techlibrary.ru

http://techlibrary. ru

5.2.3. JIunieH3MOHHOE ¥ CBOOOJHO  PAaCHpPOCTpaHsIEeMOE  IPOTPAMMHOE

obecrnieueHue AUCITUTIIIMHBI
Ne

HavmeHoBaHuenporpaMMHOTO PexkBU3UTHIIOATBEPKAAOIITNX
1/ porp Onucanue AITBCPIIVIAION
o o0ecrieyeHus JAOKYMCHTOB

Windows [Tosb30BaTenBCKASIOTICPAITMOHH
1 patl No2011.25486 ot 28.11.2011

[Tpodeccuonanshas (Pro)

asjgACUCTEMAa

2 |LMS Moodle

DTOCOBPEMEHHOCTIPOTPAMMHOE
oOecrieuenne

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

3 [Bpay3ep Chrome

Cucrtema moucka HH(OpMaIUK
B CETH MHTEpHET (BKJIOYas

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

6. MaTepuaJbHO-TEXHUYECKOE O0ecTeueHHue TN CIUNINHBI

HanmMeHnoBanue Buga HaumenoBanue yueOHOI

y4eOHOM pabOTHI ayJIMTOPHH, [lepeueHs HEOOXOUMOTO OOOPYIOBAHUS U
CHEIUATU3UPOBAHHON TEXHUYECKUX CPEICTB 00YUEHUS
naboparopuu

YuebHast ayTuTOpHS IS
MPOBEJICHUS 3aHATUN
JIEKITMOHHOI'O THIIA

Jlexun

Crienmanu3upoBaHHAS yaeOHas Me0eTb,
TEXHHYECKUE CPEeICTBA OOYUYEHHsI, CITyXKaIlue IS
MIpeICTaBICHUS y4eOHOM uH(pOpMaIuu
00JbIION  ayauTOpUM  (MYJIbTUMEIUIHBIN
MPOEKTOp, KOMIMbIOTEp (HOYTOYK), OJKpaH),
JEMOHCTpPAIIMOHHOE 00O0pya0BaHUE, Y4eOHO-
HarJITHBIC TOCOOMS




JlaGopatopubie |Y4ebHas naboparopus B-408 Crenuanu3upoBaHHOE nabopaTopHOe
paboThI obopymoBaHue IO MpOoPmI0  JabopaTOpUH:-
nabopaTOpHBIC YCTAHOBKU

KomnbroTepHsIii Kacc ¢ Cnenuanu3upoBaHHas ydyeOHast MeOelb,

BbIxoztom B UuTepuer B-419 TEXHUYECKHUE cpencTea 00y4eHus
(MyJBTUMEIUAHBIA  TIPOCKTOpP, KOMIIBIOTED,
JKpaH), JTUIICH3UOHHOE POrpaMMHOE
obecrieueHue

KommbroTepHbIii Kiace ¢ CrneuunanusupoBanHasi yuebHnas mebenp Ha 30

Bbixoziom B MuTepuer B-600a | nocamounsix  mect, 30  KOMIBIOTEpOB,
TeXHMYECKHE CpeJCcTBa 00yueHHs (MyJbTHME-
JTUHHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),

JKpaH), BHJICOKAMEPHI, MIPOrpaMMHOE

o0OecIieucHue
CamocrostenpHas |KOMIBIOTEpHBIH KI1ace ¢ Cnenumanu3upoBanHas ydeOHass meOenp Ha 30
pabora BbIxozioM B MuTepreT B-600a | pocamounsix  mect, 30  KOMIBIOTEpOB,

TEXHUYECKUE CPEICTBA OO0Y4YCHHUs (MyJIbTUME-
JTUWHBIA  MPOCKTOpP, KOMMBIOTEP (HOYTOYK),
JKpaH), BUJICOKAMEPHI, POrpaMMHOE
o0ecrnieueHue

Crnenmain3upoBaHHas MeOellb, KOMITbIOTEpHAs
TEXHUKA C BO3MOKHOCTBIO BbIX0/1a B IHTepHET
u obecnieuenueM aoctymna B DMOC, skpaH,
MYJIbTUMEAUNHBIN IIPOEKTOP, IPOTPAMMHOE
obecreueHue

YuTansHbIN 321
OuOIMOTEKH

7. OCo0eHHOCTH OpPraHu3aIuN 00pa30BaATEeJIbLHOM 1eATeJTbHOCTH JIsl JHUIL C
OrpaHNYeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI H MHBAJIU/I0B

JIviia ¢ orpaHMYEHHBIMU BO3MOXKHOCTSMU 310poBbsi (OB3) 1 MHBaNUIbl UMEIOT
BO3MOKHOCTh OECIIPENATCTBEHHO MEPEMEIIAThCsl U3 OJHOr0 y4eOHO-1adopaTopHOro
Koprmyca B JApYyroi, MOAHITHCS Ha BCE ATAXU y4eOHO-TAaOOPATOPHBIX KOPITYCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX T[OMEIIEHUSIX C Y4YEeTOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBS.

Jnst o6ydenust muun ¢ OB3 v MHBaNMIOB, MMEIOIIMX HAPYLIEHHS OMOPHO-
JIBUTATEJILHOTO ammapaTta, 0OeCHedeHbl YCIOBUSl OECHpEnsTCTBEHHOrO JOCTYyINa BO
Bce yueOHble nomeneHus. MiHpopmalus o crennaibHbIX YCIOBUSAX, CO3AAHHBIX IS
oOyuarormuxcst ¢ OB3 w wHBanmuaoB, pa3meleHa Ha CcalTe YHUBEpCUTETa
www//kgeu.ru. iMeercst BO3MOXHOCTb OKa3aHUs TEXHUYECKOM ITOMOIIN aCCHCTEHTOM,
a TaKKe YCIIyT CypJOIEepEeBOTUUKOB U TH(IOCYPAOTIEPEBOAUNKOB.

JUtst aganTanuu K BocnpusaTHio Jimuamu ¢ OB3 u nHBaIMgaMu ¢ HapyIIEHHbBIM
CIIyXOM CIpPaBOYHOIO, y4eOHOro maTepuanga IO JUCUUILIMHE O00ecreunBaloTCs
CIEAYIOLIUE YCIOBUS:

- IS Ty4IlIed OpUeHTallMU B ayIMTOPUU, IPUMEHSIOTCSI CUTHAJIBI OTIOBEIICHHUSI
O HayaJsle W KOHIIE 3aHATHUs (CI0BO «3BOHOK» MUIIIETCS HA IOCKE);

- BHUMaHUE Cia0oCHblIamero o0y4Yarollerocss MPHUBJIEKAETCS MeJarorom
YKECTOM (Ha IJIEYO KIIAJETCS pyKa, OCYILECTBIIAETCS HEPE3KOE MOXJIOINbIBAHUE);



http://www.kgeu.ru/

- pazroBapuBas ¢ OOydYaroIIMMCsl, INE€JAarorMyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMMHU TPEIOKECHUSIMH, OOecrnednBasi BO3MOXKHOCTb
YTEHUSI 10 Ty0am.

KommeHncanyss 3aTpyAHEHHII pPEYEBOr0O M HWHTEUIEKTYaJIbHOTO Pa3BUTHS
cabOCbIIANIMX 00yYaOUUXCSl TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TMAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIEPCCHUIKAMH, KOMMEHTHPYIOIIUMU OTAEJIbHbIE KOMIOHEHTBI U300paKEeHHUS;

- PETyJIIpHOTO MPUMEHEHUS YNPAXKHEHUW Ha rpaduueckoe BbIICIECHUE
CYLLECTBEHHBIX IPU3HAKOB IIPEIMETOB U SBJICHUM;

- oOecriedyeHrsl BO3MOYKHOCTH JUIsi OOy4arollerocss IMOJIyYUTh aJpPECHYIO
KOHCYJIBTAIIUIO 110 JIEKTPOHHOM MOYTE 110 MEpE HEOOXOAUMOCTH.

JUts apanranyuy K BocupusaThio aunamu ¢ OB3 n nHBanMaMu ¢ HapyleHUsIMU
3peHus CIIPaBOYHOIO, y4eOHOoro, IIPOCBETUTEIIBCKOTO Marepuasna,
IPETYyCMOTPEHHOIO0 00pa30BaTeIbHONM MPOrpaMMOi MO BbIOPAHHOMY HaIlPaBIIECHUIO
MOJATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIOLIUE YCIOBUS:

- BeZIeTcd ajjanTtauys o(pUIMAIbHOIO caidTa B ceTh MIHTepHET ¢ yueToM 0coObIX
NOTPEOHOCTEN MHBAIMIOB 10 3pEHUI0, 00ECIIEYNBAETCS HAJTMYHUE KPYITHOMIPUPTOBOM
CIPAaBOYHON MH(POPMALIMM O PACIUCAHUHU YUYEOHBIX 3aHSTHIA;

- MIEeIarOrM4eckuii  pabOTHUK, ero coOeceMHUK (Opu HEOOXOJAMMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISAIOTCS 00YYaIOIMMCSA, MIPU ITOM Kax bl
pa3 Ha3bIBAETCs TOT, K KOMY II€IarOTH4eCKil pabOTHUK oOpalaercs;

- IEUCTBUS, JKECThl, MEPEMEUICHUs MEJarornyeckoro pabOoTHHKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- meyaTHass WHGpOpPMANMS TPEAOCTaBsAeTCa KpymHbIM Impudtom (ot 18
IIYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- oOecrieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIICHUH;

- IPEAOCTABIIAETCS BO3MOXKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpEMs
3aHSTUN U MPABO 3aTUCU 00BSICHEHUM Ha TUKTO(DOH (110 JKEJIAaHUI0 00YUYaroIuXCs).

Popma TMPOBEACHHsS TEKyIIEW MW MPOMEKYTOYHOW AaTTECTAUUH  JJIS
oOyuaronmuxcs ¢ OB3 u MHBaIUIOB ONpenenseTca NeaarornueckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu oOydaromemycs ¢ OB3,
WHBAJIMIY C YYETOM UX MUHAMBUAYAJbHBIX NMCUXO(PU3HUUECKUX OCOOCHHOCTEH AaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTALMI0 YCTHO, MUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., IUOO MPEeIOCTaBISIECTCS
JOTOJHUTENBHOE BpeMs JIIsl IOJATOTOBKH OTBETA.

8. Metoanueckne peKOMeHIANMM VISl MpenojaBaTesieil Mo OpraHu3amun
BOCIIUTATEJbHOI PadoThl ¢ 00y4AOIUMHUCS.

MeTtoauueckoe obecrieyeHre nporecca BOCIUTaHUs 00y4JaroluXCsl BBICTYAeT
OTHUM U3 OMNpeAesIfonux (aKTOpOB  BBICOKOTO KauecTBa OOpa3OBaHMS.
[IpenonaBarens By3a, IEMOHCTPHPYS BBICOKMH TPO(ECCHOHATN3M, SPYIUIIHUIO,
YETKYI0 FPaXXAaHCKYIO MO3UIINI0, CAMOJAUCIUILIIMHY, TBOPUYECKHUI MOAXO]] B PEIICHUN
npodecCHOHANBHBIX 3a7a4, B XOA€ 00pa30BaTENbHOIO IMpoIlecca CIOCOOCTBYET
(bOopMHUPOBAHUIO TAPMOHUYHON JTMYHOCTH.



[Ipn peamu3anuy [OUCHUIUIMHBI TNPENOAABATENb MOXKET HCIIOJIb30BaTh
CJIEAYIOIINE METOAbl BOCIUTATEILHON PaOOTHI:

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

- METOABl OpPTaHW3alUU ACATEIHHOCTH M (POPMUPOBAHUS OIBITA TMOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHUE, INeJaroruyeckoe TpeOoBaHHUE, MOPYUYCHHUE,
NpUyYeHUe, CO3aHNE BOCTIUTHIBAIOIIMX CUTYAIlNi, TPEHUHT, YIPOXKHEHHE, U Ap.);

- METOJIbl MOTHBAIIMU JIEATEILHOCTH U TMOBeJCHUs (0J00pEHUE, MOOILIPEHHE
COI[MAJIbHOM AaKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CUTyalHid ycrnexa, CO3[aHue
CUTYAIMH JIJIs1 SMOLIMOHAJILHO-HPABCTBEHHBIX NIEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipy peanuzamuu JUCHUIUIMHBL  MPENOAABATENb  JIOJDKEH  YYHUTHIBATh
CJIEAYIOIINE HAIIPABIICHUS] BOCIIUTATEIIbHON JEATEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumanue:

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

- hopMUpOBaHKE Y OOYUAIOIIUXCS AKTUBHOM TPasKIAHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAJMIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIO
oOImecTBa, sl TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYPbl O0yUYaIOIINXCS, PACITUPEHHE
KOHCTPYKTUBHOI'O y4YacTUsi B TMPUHATHU PELICHUM, 3aTparuBarolllUX WX MpaBa H
WHTEPECHI, B TOM YHCIIC B PA3IMYHBIX (POpMax caMOOpraHU3aIMK, CAMOYTPABICHNUS,
0OIIECTBEHHO-3HAUNMOM JICATCIIbHOCTH;

- opMuUpOBaHWE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MPOTUBOCTOSTH IKCTPEMHU3MY, KceHogoouu,
JTUCKPUMUHAIIMM TI0 COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HaI[MOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOW U MEKKOH(PECCHOHAIBHOW HETEPIUMOCTH, JIPYyTHUM
HETaTUBHBIM COLIMAIBHBIM SIBICHUSIM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIUTAaHHE YYBCTBA JOCTOMHCTBA, YE€CTH W YECTHOCTH, COBECTIIMBOCTH,
YBOKEHUS K POAUTENSM, YUUTEIISIM, JIFOASIM CTApILIErO MOKOJICHHUS;

- opMUpOBaHWE TPHUHIIMIIOB KOJJICKTMBMU3MA ¥  COJIMJIAPHOCTH, JyXa
MUJIOCEpIUST U COCTpPAJaHUsl, TMPHUBBIUKK 3a00TUTHCS O JIOJAX, HAXOJSIIHUXCSA B
TPYAHOM )KU3HEHHOMN CUTYaLUU;

- popMUpOBaHUE COJIMIAPHOCTH W YYBCTBA COIMAIBHOW OTBETCTBEHHOCTU TIO
OTHOUIEHUIO K JIFOJSAM C OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3J0POBBS, MPEOAOJICHUE
MICUXOJIOTUYECKUX OapbepoB IO OTHOIICHHIO K JIIOASIM C OTIpaHUYCHHBIMHU
BO3MOXXHOCTSIMU;

- JOpMHpPOBaHKE HMOIMOHAIBHO HACHIIICHHOTO W JYXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS TepeaaBaTh APYTUM CBOW ACTETHUECKUMA
OTIBIT.



Kynemyprno-npoceemumenvckoe socnumanue:
- popMupoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMuUpOBaHUE YBAKEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOPOJIa, Kpas,
CTpaHBI;

- IOBBIIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYaFOIIIHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- hopmupoBanue y 00ydaromuxcss HAy9HOTO MHUPOBO33PECHIS;

- popmupoBaHUEe yMEHUS TIOTy4YaTh 3HAHUS;

- popMupoBaHuEe HABBIKOB aHalIW3a M CHHTE3a WH(OpPMAIUU, B TOM 4YHCIE B
npodecCUOHAIBHOM 001acTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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IIpunooicenue k paboueti
npozpamme OUCYUniunbsl

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. Kazans, 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).

1.TexHosiornyeckasi kKapra

Cemectp 3
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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 1a60paTopHON 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 TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTaluu

[ITkaa olleHKH pe3yJIbTaTOB OOYUYEHUS MO 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
TEHIIUU | KOMIETEHIINU o0y4eHus 1o
JUCHUITIINHE

[IIxana oneHuBaHus

YIOBIIET- HEYI0B-

OTIIUIHO XOpOIIOo
BOPUTENBHO | JIETBOPH-




TCJIBHO
3aYTEHO HE 3a4TCHO
3HATh:
Knaccudu
KallUIo
Texmaeck | TEXHHICCK 0a3oBbIe
X ue TOHSITUS
- CpeICTBa | «M3MEpPEH
Knacenikaut I/II:«);Me ern | LoMEPEHIL | HEP, 0a3oBbIe
o eCKE 51 BGJ?I/I‘-II/IH i CHOTPEIH | o maTst
cpencrs o OCHOBHBIX | OCTb CUBMEDeL
M3MCpCHUH TEXHOJIOTH | U3MEpEHU p
HEDJIEKTPUYECKHU | PA3JIMIHBI YECKIX a» He»,
X BCJIMHHMH TIO M BEJIMYMH (((1;H3H‘IGC «rorpett
pas3IM4YHBIM [pU3HaKa MeTOHHK’ <as OCTb
MpHU3HAKaM, M, o6 a60TIZ] setmna | ASMEPCHH
MCTOOUKY MCETOJUKY " P N D,
00paboTkH 00paboTK ’ «pusnuec
PE3yNBTATOB H " pesysbTaT | METOAMKY | -
OB u [ 06paboTk
OIIK-10.1 OLICHKH _ | pesymprar | " BEJINYMHA
BbiGupaer MOTpeNmHoCTe | op u | O »
cpencTBa HA3MEPEHUIN OIIEHKH MOrpeIIHoO | pe3yjabTarT
cTen OB
H3MEPEHNA, IIOTPELIHO
TIPOBOJUT creil U3MEPEHH | H3MEPEHH
i i
U3MEpeHus M3MepeHH
ANEKTPUYECK %
UX U
OIIK- YMETh:
HERJIEKTpuye
10 BbIOMpATH
CKUX
—] TEXHUYECK )
06pabaThIBae ne BBIONPATE
T pe3yIIbTaTbl CPEICTBA | TEXHHUYECK
= U3MEpEeHu | ue
VSMCPCHUI M | ByiGupaTh HSMEp BBIOHPATH
OLCHUBACT TEXHUUYECKHE 1 JUBL | CPEACTBA | oy iaeck L
ux cpejicTBa W3MEPEHU | M3MEpEHH | TEXHUYEC
MOrPEIIHOCTh N 1 71 JUISL KHue
U3MEpeHuil i CpelcTBa
napaMmerp | U3MepeHu CpelcTBa
U3MEpEHUS oB a M3MepeHH | oo
mapameTpoB 171 oA | . p
TEXHOJIOTH | IapameTp i JUISI
TEXHOJIOTHYECKO | o oB usmepenn | oo
ro mpoluecca B s p
mpouecca | TEXHOJIOTH s
3aBHCHUMOCTH OT napaMmerp
ero B 4ECKOT0 oB duznueck
3aBHCHMOC | Ipoliecca ux
XapakTepucTHK | - o TexHonoru | o
u  TpeboBaHMI YECKOT 0 p p
XapakTepu | 3aBUCUMOC OB
0e3omacHOCTH nporecca
CTHK U |TH OT ero
TpeOOBaHU | XapaKTepu
71 CTUK
0e301acHo
CTH
BJIQJIETh:

Haspsikamu

| HaBbIKaMM | HaABbIKaMM | HaBbIKAMU | HaBbIKaM




BbIOOpa BbIOOpa BbIOOpa BBIOOpa U BbIOOpa
TEXHUYECKUX TEXHUYECK | TEXHUYECK | TEXHUYECK | TEXHUYEC
CpeACTB ux ux ux KHX
U3MEpEeHUil  Ha | cpelncTB CPEICTB CpencTB CpencTB
OCHOBaHUU U3MEpPEHN | U3MEPEHU | U3MEPEHU | U3MEpPEHU
TpeOoBaHU H Ha | H, H, % IS
YCIIOBUH OCHOBaHU | 00paboTk | 00paboOTK | M3MepeHu
MIPOTEKAHUS u u u s
TEXHOJOTHUYECKO | TpeOOBaHU | pe3yibTar | pe3ynbTar | ¢puzudeck
ro npouecca, | i ycloBHil | OB OB ux
00paboTkH MPOTEKAHU | U3MEPEHU | U3MEPEHU | Mmapamerp
pe3yJIbTaToB a a u|s OB
U3MEpPEHUs W | TEXHOJOTH | OLEHKH WX
OLICHKH ux | yeckoro MOTPEIHO
MOTPEIIHOCTH nporecca, | CTH

00paboTK

u

pe3ynbTar

OB

U3MEpEHU

s u

OILICHKH HX

MIOTPEITHO

CTH

OreHKa «OTJIMYHO» BBICTABJISACTCS IO pe3ysibTaTaM 3allliThl JIAOOPATOPHBIX
paboT Ha MaKCUMalIbHOE KOJIMYECTBO 0aJsIOB, 3a pelIeHIE Pa3HOYPOBHEBBIX 3a/1a4 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» BBICTABIISIETCS TIO Pe3yJibTaTaM 3allUTHI JIAOOPATOPHBIX
paboT Ha KOMUYECTBO OAMIOB OT 3 10 4, 3a pelIeHUE THIOBHIX 33/1a4 B CEMECTPE;
BJaJicHie 0a30BBIMH HAaBBIKAMH BBIOOpA TEXHUYECKHX CPEJICTB H3MEpPEHUN Ha
OCHOBaHMW TPEOOBaHMI YCIOBUU TPOTEKAHUS TEXHOJIOTMYECKOrO TIpoIliecca,
CIIOCOOHOCTH 0OOCHOBATH BHIOOP CPEICTB U3MEPEHUS 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; BIaJicHUE 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
3aJa4d B TCUCHUE CEMECTpa; 3a OTCYTCTBUE BIIAJICHUS HABBIKOM BBIOOpA CPEICTB

MU3MEPEHUS MPU PEUICHUHN KEeC-3a/1auH.



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

[IpoGnemHoe 3amanue, B KOTOPOM oOydarolemycs
MPEeUIaraloT OCMBICIUTh PEATbHYIO MPO(EeCCHOHATBHO-

Samanus s
peuieHus Kenc-

(K3) OPUCHTHPOBAHHYIO CHTYallMl0, HEOOXOIUMYIO ISt
penieHusl AaHHOW MPoOIeMbl saann
IIepeuens 3ananuii u
Oraer 1o Brimonnenue J'Ia60pan)pHOI71 pa6E)TBI, o0OpaboTka BOITPOCOB JIJIsI
. pe3yIbTATOB WCIBITAHUH, HW3MEPEHH, DKCICPUMCHTA. 3aIUTHI
nabopaTopHOU .
paGore (OJIP) O(bOpMJ'IeHI/IeU oTr4Yera, 3aIIuTa pe3ysIbTaToOB nabopaTopHOU
1a00paTopHOI pabOTHI 1O OTYETY paboThI, IEpEYCHb
TpeOOBaHUl K OTUETY
PasnuuaroT 3anaum 1 3a1aHus:
a) pEMpPOyKTUBHOTO YPOBHSI, TO3BOJISIONINE OI[CHUBATh
Y JIMarHOCTUPOBATh 3HAHHWE (PAKTUYCCKOTO MaTepuaia
(6a30BbIC TIOHATHUSA, AJITOPUTMBI, (AKTBI) M yMEHHUE
MPABWIBHO HKCIIOJB30BAaTh CIEIUAIBHBIC TEPMHUHBI H
MOHATHUS, y3HABaHHWE OOBEKTOB H3YYCHHUS B pPaMKax
OTIPEICIIEHHOTO Pa3/iea AUCIUIUINHBL,
PasHOypoBHEBbIE | 0) PEKOHCTPYKTHBHOTO YPOBHSI, TIO3BOJISIFOIIUE OICHHU- Kommuiekr
3a/la4yd U 33JIlaHUs | BAaTh W JUATHOCTHPOBATh YMCHHSI CHHTE3UPOBATh, Pa3HOYPOBHEBBIX

(P33)

aHAJIN3UPOBATh, 00001maTe
TEOPETHYECKUN  MaTepuayl ¢
KOHKPETHBIX BBIBOJIOB,
CIICICTBEHHEIX CBS3CH;
B) TBOPYECKOTO YpPOBHS, MO3BOJIAIOIINE OIICHUBATH H
JIMaTHOCTUPOBATh YMEHUS, HMHTErPUPOBATh 3HAHUSA
pas3nuYHbBIX o0JacTeil, apryMeHTHPOBAaTh COOCTBEHHYIO
TOYKY 3pEHUS

bakTuueckuit U
(dhopMynupoBaHHEM
YCTAHOBJICHHMEM TPUYUHHO-

3a7a4 U 3aJaHui

4.

Ilepeuenn

KOHTPOJIbHBIX 3aJaHuM HJIN

HHBbIC

MaTepHUaJbl,

Heo0XoaAMMBbIe ISl OLCHKHU 3HAHUM, YMEHHMH M HABBIKOB, XapaKTepH3YIOIIMX

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

llpumep 3a0anus
st texkymero konrpoas TK1:

OIIK-10 Cnocoben paboTaTh C HOPMATUBHO-TEXHHYECKOW TOKyMEHTAIUEH,

CBSI3aHHOU ¢ Mpo(decCHOHATBLHON AEATEeILHOCThIO, C HCIIOJIb30BaHUEM CTaHIApTOB,

HOPM U NPABUIL.
OIIK-10.1

BriOupaer cpenctsa  M3MepeHMs,

MIPOBOJUT

U3MEpPEHUS

ANEKTPUUECKUX U HEANEKTPUUECKUX BEJIMUMH, 00padaThIBaeT pe3yIbTaThl U3MEPEHUI

N OLCHUBACT UX IMOTPCITHOCTDL

Otuer o

JabdopatopHoii padore.




Conepxanue oTueTa:

1) Ha3zBanue rabopaTopHOii pabOTHI.

2) Llenb paboTHL.

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

KOHTpoOJIBHBIE BONIPOCHI U 33JaHUS:

1. Yrto xapakTepu3yeT MOTrPeIHOCTh U3MEPEHUs?

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. Jlaiite onpeaeneHne MOrperHoCTsIM U3MEPEHHI TI0 YCIOBUSAM BBIITOJIHEHUS
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 Ttemmepatypy +320°C. Cucrematuyeckas
HOrperrHocTh 3toro Tepmomerpa paBHa -5°C (K). KakoBo HMCTHHHOE 3HAYCHUE
U3MEPSIEMOM TEMIIEPATYPHI?

2. Onpenenurte pe3yJibTaT KOCBEHHOTO H3MEPEHUS  COMPOTUBIICHUS
pe3ucTOpa, €ClIi HANpsDKEHUE yyacTKa 1enu paBHo 4 B, cuina toka 20 MA.
3. TemnepaTypy  OKpyXamlIEro  BO3AyXa HU3MEPWIM  KOMHATHBIM

TepMoMeTpoM. Pesynbrar u3amepenusi cocraBui 22°C. Bripazutre M3MepeHHYIO
TeMmneparypy B rpagycax @apenreiita u KeinbBunax.

4, beimn  mpou3BeAEHBl MHOTOKPATHBIE HM3MEPEHHsI TEMO-3/IC C LEJNIBIO
OTpe/IeNiCHUs] 3aKOHa pachpeleieHus norpemHoctd. Bcee pesynbrarel  ObLIH
pa30ouThl Ha 10 UHTEPBAJIOB, T'PAHULIBI KOTOPBIX U YUCJIO MPUXOAAIINXCS HA KaXKIbII
U3 HUX 3HaYEHUH U3MepsAeMOr BeTMUMHbBI IPUBEJEHBI B TAOIUIIE.



S. [TocTpouTh rucTOrpaMmy cTaTucTuyeckoro psga. CooTBETCTBYET JIM OHA
3aKOHY PaBHOMEPHOM 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 wusMmepenne TOJIC  aBTOMaTHYECKUM
noTeHuoMeTpoM kjacca touHoctu 0,5 rpagyupoBku XK co mkanoit ot 200 mo
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
TepMoniapoit Tuna XA, repmonapon tuna 111

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

Juisa tekymero kourpoas TK2:

OIIK-10 Crnocoben paboTaTh ¢ HOPMAaTUBHO-TEXHHUYECKOW JTOKyMEHTAIIHEH,
CBSI3AHHOHN C MPOQECCHOHATBHON AESITETbHOCTHIO, C MCIOJB30BAaHUEM CTaHAapTOB,
HOPM U TPaBUJI.

OIIK-10.1 BeiOupaer cpeAacTBa WU3MEpPEHUs, MPOBOJUT  HM3MEPEHUs
AIIEKTPUYECKUX U HEDJIEKTPUUECKHUX BEIMUUH, 00pabdaThIBaeT pe3yJIbTaThl U3MEPEHUIM
U OLIEHUBAET X MOTPEIIHOCTb

OTtuer no 1aboparTopHoii padore.

Conepxanue oTyera:

5) HasBanwue madopaTopHOi paOOTHI.

6) Llenb pabOTHLI.

7) PelieHue MpakTHYECKUX 337124 M0 TEME PaOOTHI.

8) CocraBnenue 3a7a4 10 TeMe PabOTHI.

KoHTposbHBIE BONIPOCHI U 33JaHUS:
1. Kakue cymiecTByIOT TeMIIepaTypHbIE IIKaIbI?
2. IlepeuncnuTe CynIECTBYIOIINE TUITBI TEPMOMETPOB.
3. OxapakTepu3yiTe OCHOBHbIE KOHTAaKTHBIE METOJbI M3MEPEHUSI TEMIIEPATYpHI.



&

Kakue BropruHblie IpUOOPHI UCIIONB3YOTCSI B KOMIUIEKTE C HUMU?
OnummTe NpUHLHKI JEHCTBHS TEPMOMETPOB PACIIUPEHHUS.

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 IpeabsABISIOTCS K TEpMoIapam?

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
TEJI0 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.

Haiinute naBneHue, oka3plBa€MOE Ha MOBEPXHOCTH momaano 0.1 Mm? 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 JKHIKOCTH BBICOTOH 2 M, €CIM B
eMKOCTH HaxoauTcs HedTh ¢ mioTHocThIo 0,82 /M.

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

Pemmmre 3amauy, cxema KOTOpOM IIpUBEAeHA Ha puUCyHKe. Paccuwnraiire
JaBJICHUE Ha JIHO pe3epByapa. Beipasute gasnenue B [1a u Gap.

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 JMaMeTrpa, MO KOTOPOMY IIPOTEKaeT BOAA, BO BpEMs
MPOBEJICHUSI HAYYHOT'O MCCJICI0BAHUSI.

2. HeoOxoaumo mpowm3BOANTE M3MEPEHUS TEperana AaBICHUN B JIBYX TOYKax
TpyOOnpoBoJa OOJBIIOTO JUAMETpa, MO KOTOPOMY NpoTeKaeT HedThb, BO BpeMs
MPOBEICHUS] HAYYHOT'O HCCIIEIOBAHUS.

3. Heob6xoaumo mpou3BOAUTH M3MEpPEHUS Tepernaaa JaBlIeHUN B JBYX TOYKAX
TpyOONpoBOJa Majoro AvameTpa, MO KOTOpOMY TNpoTekaer HedTh, BO BpeMs
MPOBEJICHUSI HAYYHOT'O HCCIICIOBAHUSI.

4. HeoOxoauMo MNpOU3BOAUTH WM3MEPEHUs Mepernana JaBJICHU B JABYX TOYKAX
TpyOomnpoBoga OOJIBIIOTO JUaMeTpa, MO0 KOTOPOMY IIPOTEKaeT BOAAa, BO BpeMs
MIPOBEJCHUS HAYYHOT'O HCCIIEIOBAHUSI.

5. HeoO6xoammo oCyIecTBIsATh U3BMEPEHUE YPOBHSA B PE3epByape C >KUJIKOCTHIO
IpU CIEIYIOINX YCIOBUSIX. Pe3epByap C BOJOW HaXOIWUTCS IOJ JABIICHHEM,
npeBsbIaeM armocpeproe. Bricota pesepByapa 6 M. [Inomans 1Ha pesepByapa 4
M2,

6. ObecrieubTe A1 TEpCOHATa BO3MOXKHOCTH HEMOCPEICTBEHHOTO CHATHUS
MOKa3aHUM, a TaK’K€ BO3MOXXHOCTh CUTHAJIM3AIMU MPU MPEBBIIMICHUH MaKCHUMAaIbHO
BO3MO>KHOT'O YPOBHS.

7. Heob6xoaumo OCyIeCTBISATh U3MEPEHUE YPOBHSA B PE3epByape C >KUJIKOCTHIO
IpU CIEIYIOMNX YCIOBUSX. Pe3epByap C BOJIOM HaXOIWUTCS TMOJ JAaBIICHHEM,
npeBsbImaIieM armoceproe. BoicoTa pesepByapa 2 M. [Inomans nHa 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 JIaBIICHUU B 3aKpPHITOM pe3epByape. JKuakocTsb
XUMHUYECKU AKTHUBHA, COIEPKUT TBEpAbIE 4YacTUIbl B ocaake. [lpum 3anoiHeHnn
pe3epByapa JKUIKOCTBIO Ha €€ MIOBEPXHOCTH 00paszyeTcs IeHa.

9. HeoOxoammo OCYIIECTBIISATh U3MEPEHUE YPOBHSA B PE3epByape C >KUIKOCTHIO
IpU CIEAYIOUIMX YCIOBUSX. Pe3epByap € KUIKOCThIO, MMEOIIEeH MIoTHOCTh 820
KI/M?, HaXOJWUTCS TIPU JABJICHUU HUXKE aTMOC(HEpPHOIO0 B 3aKPBITOM pe3epByape.
KuakocTe XMMHUYECKM HWHEPTHA, COJEPXKUT TBEpJble YacTUILI B ocaake. [lpu
3aMOJHEHUH pe3epBYyapa KUAKOCTHIO HA €€ TOBEPXHOCTH 00pa3yeTcs NeHa.

10. Heobxoaumo OCyIECTBISATh W3MEPEHHE YpPOBHA B pe3epByape ¢
KUJKOCTBIO TIPH CIEAYIOUIUMX YCIOBUSX. Pe3epByap ¢ XKHUAKOCTbIO, HMEIOLIEH
MIOTHOCTH 720 Kr/M?, HaXOAUTCS TIPU JABJICHHUH BHIIIE aTMOCPEPHOTO B 3aKPHITOM
pesepByape. KuJakocTh XUMUUECKH aKTUBHA, COJCPKUT TBEPAbIC YACTHUIIBI B OCAJIKE.
[Ipu 3anonHeHnu pe3epByapa KHUJIKOCThIO Ha €€ MOBEPXHOCTU 00paszyercs MeHa.
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