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AHHOTaUA

JucturuimHa «MeTosbl U CpeICTBa U3MEPEHUI» BXOJIUT B 00pa30BaTENIbHYIO TPOTPaAMMy
BBICIIETO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuara [0 HAMpPaBJICHUIO MOATOTOBKH/
cnenuanbHoct 27.03.01 «Cranpaptusauuss u MeTpojorus» HampasieHHocTH «lludpoas
METPOJIOTHS U cTaHAapTH3auus». ucuuminHa peanusyercs kadeapoi «Neby.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

[IK-1 «CrnocobeH mnpoBOAUTH aHAM3 COCTOSIHHMSI METPOJIOTHYECKOro oOecreyeHHsl B
NOJPa3/IeIIEHUN METPOJIOTUYECKOM CTyKObI OpraHu3alnum

[IK-2 «CmocobeH OOHOBIATH 0azy paboYMX OHTAIOHOB M CPEICTB H3MEPUTEIHLHOMN
TEXHUKHU ¥ IPOBOJIUTH UX aTTECTALIUIO

IIK-3 «CnocobGeH oOCymecTBISITh padOThl IO BBISIBICHUIO M IPEIOTBPAIICHUIO
HECOOTBETCTBHI MPOAYKIIUH MPEIBIBIIEMBIM TPEOOBAHUSIM

Copep:xaHue TUCIMIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBS3aHHBIX C MOATOTOBKOMN
CTYICHTA K PEIICHUIO OPTaHU3AI[MOHHBIX, HAYYHBIX M TEXHUYECKHUX 33a/1a4 JUIS OCYIIECTBIICHUS
cbopa 1 00pabOTKHM HayYHO-TEXHUYECKON U (MJIH) TEXHOJIOTHYECKOM HH(OpMALIUU [T PEIICHUS
GyHIaMEHTANPHBIX M NPUKIAAHBIX 33724 C y4eToM NH(pOBH3aIMK OpPTraHU3AIMOHHO-
TEXHUUYECKUX DJEMEHTOB METPOJIOTUYECKOro obecreueHus. PaccmarpuBatorcss  oOmiue
MOJIOXKEHHS 00 M3MEPEHMsIX U UX (PU3MUECKUX OCHOBAX, METOJaX U CPEACTBAX U3MEPEHUH, B TOM
yucie B MeTpojiorndeckoil yactu TexHonoruii Mupyctpuu 4.0 (uHTepHET Beliel, Ooibline
JaHHbIE); TpaBuja OOpabOTKM pE3yJbTaTOB M3MEPEHMs] M OLEHUBAHUS IOTPEIIHOCTEH ¢
UCIIOJIb30BAHUEM METOIOB M HMHCTpyMeHTOB BigData u HCKYCCTBEHHOrO HHTEIUICKTa,
KJaccu(uKausi U OCHOBHBIC XapaKTEPUCTUKA METOJIOB M CPEICTB W3MEPEHUH pPa3InYHBIX
bu3NYeCKUX BEIWYMH, a TaKXKe METOJOB U CPEICTB M3MEpPEHUN Ha MPOU3BOJCTBE; OCHOBBI
KOHTPOJISI BAKHEHIIINX TapaMeTPOB MPOAYKIIUH, BUIBI M METO/IbI UCTIHITAHUH.

[IpenogaBanue AUCHUIUIMHBI MpeAycMaTpUBaeT cieayromue ¢GopMbl OpraHu3aIiH
yueOHOro  mpolecca: JeKyuu, npaKkmuyeckue  3auamus,  1abopamopHvlie  padbombol,
camocmosamenvHas paboma 00yuarule2ocs, Kypcosoe npoeKmuposaHue.

[IporpamMMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJIS: TEKYIIUHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B popMe sK3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHS JHUCIHUIUIMHBI cocTaBisieT 11 3aderHbix enuHuI], 396
4acoB.

S3pIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpt0 MUCHUIUIMHBI SBISIETCS W3YYCHHE METOJUYECKHMX M TEXHUYECKUX OCHOB
MPHUKJIATHON METPOJIOTHH — TPOBEACHHS HM3MEPEHUH M KOHTPOJSA Pa3IUYHBIX (PH3UYECKHX
BCJIMYMH; TIOPSAKA OICHKM TMOTPENIHOCTEH W3MEpPEHUH, MOATOTOBKA K W3MEPEHUSIM U
BBITNIOJIHCHHE UW3MepeHuid. KpoMe Toro, meipl0 MpenojaBaHus JUCHUIUIMHBI  SBIISCTCS
03HAKOMJICHHE CTYJCHTOB C OCHOBaMHU, Kiaccu(UKaIMel 1 Ha3HAYCHHEM METOJIOB KOHTPOIIS U
UCIBITAHUHN Ha MPOU3BOJICTBE.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIIEr0 00pa3oBaHus (maiee —

OI1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU HJTM UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA U HHINKATOPOB MX JOCTHXKCHHS
Konu
Kareropus (rpynna) Kon v HanMeHoOBaHNE HHIUKATOPA JOCTHUKCHHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMIETEHIIUU
KOMIIETCHIINH
I1K-1.3.3 3HaTh 001aCTh MPUMEHEHHUS METOJIOB
U3MEpEHUS
I1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOEHHOCTH U
IPUHLIMIIBI pa0OThI CPEICTB U3MEPEHUS,
TEXHOJIOTUYECKHE BO3MOKHOCTH B 00J1aCcTH
IIPUMEHEHHUS CPEJICTB UBMEPEHUS
[TK-1 Cnocoben P e p
ITIK-1.V.3 ymeTh ycTaHaBIMBaTh ONTUMAJIbHBIC
IIPOBOAMTDH aHAINU3 o
COCTOAHI HOPMbI TOYHOCTH U3MEPEHUH U IOCTOBEPHOCTU
KOHTPOJISI ¢ y4eTOM OIUO0K 1-ro u 2-ro poaa
METPOJIOTMYECKOT0
[Ipodeccuonanbubie [TK-1.B.1 BnageTs HaBbIKAMU aHAJIM3a COCTOSTHUS
oOecrieueHus B .
KOMIIETEHIINH CPEJICTB U3MEPEHMI, ITAIOHOB, TOBEPOYHBIX
M0/Ipa3/IeJIeHun
. CXEM, HOPMaTUBHBIX JOKYMEHTOB
METPOJIOTMUECKOI
CIVIKOEL [1K-1.B.2 BnageTh HaBbIKaMU aHaM3a
“ nH(popmanuu o0 0TKa3zax CpeiCTB U3MEPEHUS,
OpraHu3aluu o
KOHTPOJIE UCIIBITAHNI B IPOLIECCE IKCILTyaTaluHy,
COCTOSIHUU M YCIIOBUSAX MX XpaHEHUs, 00
3¢ (PEKTUBHOCTH UX UCTIOIB30BAHUS
I1K-1.B.3 BnageTh HaBLIKAMU BBISIBICHUS U
OLICHKH MOTPENIHOCTEN U3MEPEHNUS U OIIUOOK
KOHTPOJISI
ITK-2 Criocoben
OOHOBIIATH 0a3y
pabouux stamonoB U | [IK-2.3.1 3HaTh HOPMATHBHYIO TOKYMEHTAIIUIO B
[Ipodeccuonanbabie | CpeaCTB obyactu obecrieueHns eIMHCTBA U3MEPEHUH 1
KOMIIETEHIIUH U3MEPUTEIBHON METPOJIOTHUECKOro oOecrieueH st paboThl CpesICTB
TEXHUKH U U3MEpEHUS
IIPOBOAUTH UX
aTTEeCTAlINIO
I1K-3 Criocoben I1K-3.3.3 3Hath ¢u3nveckrue NpUHIMILI paboThI,
[TpodeccuonanbHblie | OCYIIECTBISTD BO3MOXXHOCTH M 00JIaCTH MPUMEHEHUS] METOOB U
KOMIIETEHIIUU paboThI 10 CPEJICTB U3MEPEHUI
BBISIBJICHHUIO U I1K-3.3.4 3HaTH METOJIMKH KOHTPOJISI HCIIBITAHUS




NPEIOTBPALICHHIO
HECOOTBETCTBUMU
POYKIHH
PEIBSIBISEMBIM
TpeOOBaHUSIM

HPOTYKIIUH
[1K-3.V.3 ymetsb BbIOUpaTh U pa3padaThiBaTh

METOJIbI ¥ CPEACTBA KOHTPOJIS TEXHOIOTUIECKOTO
npolecca, TeXHOJIOIMYECKO oneparui,
pa3pabaThIBaTh CXEMbI H3MEPEHHUH M KOHTPOJIS

2. Mecro nucuumumnbl B cTpyktype OIT
JluctumimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

IIPYU U3YYCHHUH CIEAYIONX AUCLUATLINH:
— «DusukKay,
— «DJIEKTPOTEXHUKAY,

— «Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTUKAY,

— «Mertponorus. O0miasi Teopust U3MEPEHUI.

3HaHUs, TOJYyYEHHbIE IPU U3YYEHUU MaTepuala JAHHOM JUCLUUIUIMHBI, HUMEIT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAThCsI IPU U3YYEHUU IPYTUX JUCLMILINH!

— «Merponoruueckast 3KCIepTH3a,
— «lIpuknaaHas METPOIOTH,

- ((MGTI)OHOFI/I‘ICCKOC obecneyeHne >KU3HEHHOTO HUKJIAa IPOAYKIIHUH ).

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI

Jlanabie 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O AUCIHUIUIMHE (U pactpeiesieHne 3TOM TPYAOEMKOCTH 10 CEMECTPaM) MPEACTaBICHBI B

Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

pr,HOGMKOCTB I10 CEMCCTPaM

Bun yuebnoit paboTbl Bcero No6 No7 Nog
1 2 3 4 5
Oowasn mpyooemKocmb oucCyunIuHbL, 11/ 396 1/36 6/ 216 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 30 8 10 12
AyoumopHhuie 3anamus, BCETO vac. 48 14 18 16
B TOM YHCJIC:
nexiuu (JI), (dac) 18 6 8 4
npakTuyeckue/cemuHapckue 3anstus  (113), 4 4
(dac)
naboparopusie pabotsl (JIP), (dac) 26 8 10 8
KypcoBoii npoekT (pabdota) (KII, KP), (gac) * *
9K3aMeH, (Jac) 27 9 9 9
Camocmoamenvnan paboma, Bcero (4ac) 321 13 189 119
Buo npomesicymounoit ammecmauyuu’ 3ayer, OK3., OK3. OK3.
mudd. 3auer, sk3ameH (3auer, udd. 3au, | Ok3., OK3.
OK3.**) OK3.
I[IpuMeuaHue:  KaHIMIATCKHUIA SK3aMeH
* - gacel , HE BXOJIAIINE B AyAUTOPHYIO HATPY3KY
4. ConeprxaHue TACITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
Pasznesnsl, TeMBI TUCITATIIIMHEI Jexunn | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)




CemecTp 6

Pasznen 1. O0Omue nosoxxeuus
Tema 1.1. Conepxanne xypca. OCHOBHBIE

TEPMUHBI U ONPENCIICHHSL. 2
Tema 1.2. IIpoGnemsbl opraHu3anyu, IpOBEJACHUS U]
WCIIOJIb30BaHMsl TEXHMYECKUX H3MEPEHHUH.
Paznen 2. OCHOBHBIC TPUHIIAITHI MEXaHUKH,
UCIIOJIb3YEMbIEC B U3MEPCHUSAX
Tema 2.1. Oo6mue 3aKOHBI JBIKEHUA
BsaunmMoneiicTBre MaTepuanbHBIX TEI. 4
Tema 2.2. 'apMoHHYECKHE KoJieOaHUS, BOJHOBOC)
nBkeHne u 3¢ ekt Jormiepa B TEXHUKE U3MEPEHHH.
Tema 2.3. DHepreTuyeckue XapaKTEpPUCTUKH
(dr3uIecKuX 00bEKTOB, 3aKOHBI COXPaHCHUSI.
Paznen 3. MonekynsipHO-KHHETHIECKAst TEOPUS H
MU3MEpEHHsI
Tema 3.1. ba3oBble XapakTepUCTUKH Ta30B H
s)kuakocTed. OCHOBBI KMHETHUECKOW TEOPHUH, IMOHSITHUE
TEMIIEPaTypHlI.
Tema 3.2. ®azoBble U METaCTaAOMILHBIE TIEPEXOIBI, 4
Mertoapt U3MEpEeHU (hrzmueckux BEJINYMH,
OCHOBAHHBIC Ha METACTAOMIBHBIX MIEPEX0aax.
Tema 3.3. TepmoauHaMU4ecKHe MpPOILECCHI,
TeMIepaTypHble IIKajbl. Vcrmonp3oBaHuWEe 3aKOHOB
TEPMOJIUHAMUKH, THAPOCTATMKH M THAPOAMHAMUKU B
(U3NUECKUX U3MEPCHHUSIX.
Pasnen 4. [IppMeHeHNE 3aKOHOB ONTUKU B (PU3NYECKUX
U3MEPEHHSIX
Tema 4.1. 3akoHbl TI'E€OMETPUYECKON ONTHUKH, 3
OnTryeckass MUKPOCKOIIHS.
Tema 4.2. WnTepdepernmnonnpie 3|
NOJISIPU3ALMOHHbBIE METOAbI u3MepeHnid. DoTomerpus.
HTtoro B cemectpe: 13
Cemectp 7
Pazgen 5. OCHOBBI TEOPUU 3IIEKTPOMATHUTHBIX
B3aMMOJICHCTBUH B (PU3NKE U TEXHUKE U3MEPEHUI
Tema 5.1. DnexTpocTaTuka U METOMbI U3MEPEHHIA,
OCHOBaHHBIE Ha €€ 3aKOHaX.
Tema 5.2. DmekTpoMarHWTHbBIC B3aWMOJIECHCTBUS, 30
[MpuHnHIE TpeoOpa3oBaHMs HEITEKTPHUUECKIX BETUINH
B DJICKTPUYECKHE.
Tema 5.3. DnexTpoMarHuTHblE KoOJIeOaHUS |
BOJIHBI. BotHOBas npupoaa cBera.
Paznen 6. DneMeHTHI KBAaHTOBOM (DU3HKH B
A3MEPEHUSIX
Tema 6.1. OcHOBHBIE 3aKOHBI KBAHTOBOH (PH3HKH.
OJEeKTpOHHOE  CTpOeHHe  BemlecTBa.  KBaHTOBBIG 30

3¢ (deKThI, UCNIOIb3yeMble B (PH3MUECKUX U3MEPEHHUSIX.
Tema 6.2. CoBpeMeHHOE CTPOCHHE aToMa,
CTPOCHHUE BCUICCTBA. CHCKTpBI H3JIYUYCHHA, IMOTJIOUICHM]

1 UX aHaJIu3.




Paznen 7. Ob6mue cBeneHns 00 H3MEPEHUAX

Tema 7.1. Ilomarne wu3aMepeHus (B TOM YHCIIE
g poBoro). OCHOBHOE ypaBHEHUE H3MEPEHUIA.

Tema 7.2. CrpykTypHas cxemMa H3MEpEHUi,
M3mepurenbHas 3a1aya.

Tema 7.3. IlorpemHocTs u3MepeHui. AHamu3 U
00paboTKa pe3yJIbTaTOB U3MEPCHHIA.

30

Pa3znen 8. Meroasl uzmMepenuii
Tema 8.1. Knaccudukanust nsmepenuit. Buasl u
001aCTH N3MEPEHHH.
Tema 8.2. OcoOeHHOCTH OCHOBHBIX METOHOH
U3MEPEHUMN.
Tema 8.3. MeToas! IMPOBBIX U3MEPEHUIt
Tema 8.4. OneHKa TOTPENIHOCTH H3MEPEHUH TIpH
HCTIOJIb30BaHNH PA3JIMYHBIX METOIOB H3MEPEHHH.

40

Paznen 9. Ilonstue o cpeacrtBe U3MEpeHUM
U3MEpPEHUH B KJIACCHYECKOM W IH(PPOBOM
METPOJIOTHYECKOM 00eCTIeUeHIH.

Tema 9.1. OcHOBHBIE OTIpenieieHNs, CBA3aHHBIE CO
CpEIICTBOM W3MEpEeHHN (cn. OyHKIHSA
npeoOpa3oBaHus U IPaIyHPOBOYHAS XapAKTEPUCTHKA.

Tema 9.2. Knaccupukamuss CU.  Mepsl
N3mepurensHbie MpUOOpPHI 51 TUPPOBHIY
U3MEPHUTEIBHbBIC CHCTEMBI.

Tema 9.3. Hopmupyemble METPOIOTHYECKUE
xapaktepuctuku CU.

Tema 9.4. TourocTs aHaNOroBHIX U nHppoBeIx CH,

30

Paznen 10. Metobl u cpesicTBa U3MEPEHUM
pa3IMYHbIX (PU3HUECKUX BEIUYUH

Tema 10.1. I'eomeTpryeckrie BETHINHBL

Tema 10.2. DnekTpruecKre BEIMIHHBL.

Tema 10.3. Mexanudeckue BeJMYMHBI (Macca,
napaMeTpbl JIBIDKCHUS, BUOpaIys, JaBICHUE, BaKyyM,
pacxoJl JKUJIKOCTEH U Ta30B).

Tema 10.4. INapaMeTpbl CTPOSHHUS U COCTOSIHUS
BEIIECTB W MarepuasoB (KOHICHTpAIMs BEIIECTB,
BJIQ)KHOCTbh, TEMIIEPATYPA).

Tema 10.5. OnTuko-usnyeckue n3MepeHusl.

29

Uroro B cemectpe:

10

189

Cemectp 8

Paznen 11. CoBpeMeHHbBIE METO/IbI UCCIIEIOBAHMS
MUKPOCTPYKTYpPbI (PU3HUECKUX OOBEKTOB
Tema 11.1. Meronsl 3JIEKTPOHHOU
MHUKPOCKOIIHH.
Tema  11.2.  Ckanupyromas  30HIO0Baf
MHUKPOCKOIIHSl. ATOMHBIA CWJIOBOW M TYHHEJBbHBIN
MHUKPOCKOII.

20




Paznen 12. Metoabl 1 cpeACcTBa U3MEPEHUI Ha
TPaJULXOHHOM U IU(POBOM IIPOU3BOICTBE

Tema 12.1. U3mepeHusi yrioB, JHUHEHHBIX]
pa3MepoB.

Tema 12.2. UsmepeHus OTKIOHeHUH (OpMBI U
B3aUMHOT'0 PaCIIOJIOKEHHS TOBEPXHOCTEH.

Tema 12.3. U3mepeHus IIEPOXOBATOCTH H
BOJTHHCTOCTH TIOBEPXHOCTH. 1 2 2 40

Tema 12.4. M3mepeHusi 1 KOHTPOJb NapamMeTpOB
pe3bObI 1 3y0UaThIX KoJec (epenay).

Tema 12.5. KoHTpoJIb KauecTBa MOKPHITHIA.

Tema 12.6. MHoro¢pyHKINOHAIEHBIE 10
CHEUMANIN3UPOBAHHBIE H3MEPUTENILHBIE CHCTEMBI /ISl
KOHTPOJISI TIAPaMETPOB CIIOKHONPOPHIBHBIX JIeTanei H
y3JI0B.

Paznen 13. MeToibl KOHTPOJIS M UCTIBITAHUM Ha
TPaJAUIIMOHHOM H IIU()POBOM MPOU3BOJICTBE

Tema 13.1. Kontposns napaMeTposn
TEXHOJOTHYECKHX MmporieccoB. Knaccudpukamnus MeTo10B
KOHTPOJISL.

Tema 13.2. MeTossl U cpejicTBa Hepaszpymatomero 1 2 2 40
KOHTPOJISL.

Tema 13.3. Hasmauenwme wu Kiaccudukanys
METOJOB UCIIBITAHUI.

Tema 13.4. KoHTposb ¥ ucHbITaHUS Ha [HU(PPOBOM
MPOU3BOJICTBE

Paznen 14. [lepciekTuBHBIE HANIPABIICHUS
Pa3sBUTHSI U3MEPUTEIBHON TEXHUKU
Tema 14.1. Tennenuuu pa3BUTHS

U3MEPHUTEIBHON TEXHUKH. ! 2 19
Tema 14.2. CoBpemeHHble M IEPCIEKTHUBHBIE
U3MEpPUTENIbHBIE TEXHOJIOIMH, CHCTEMBI M CEHCOPBI.
BrImonHeHne KypcoBOro rnpoekra 0
Hroro B cemectpe: 4 4 8 119
Hroro 18 4 26 0 321

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOy4JarlolmMMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATIBHOMN J1eSTETbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHATHHA.
ConeprxaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B Tabiaule 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHMOHHOTI'O [UKJIA

Howmep paznena HaszBanue u conep:xkanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI
Tema 1.1. Copepxkanue Kypca. OCHOBHBIE TEPMHHBI U

OIIpEIEIICHUS.
OcHOBHEBIE 3JIeMEHTHI Kypca. Ou3ndeckre OCHOBBI U3MEPEHUH.

Pazpmen 1. O0mwme momoxeHust Tema 1.2. IlpobGmembl  opraHW3alUy, TPOBEACHHUS U
WCIOJIb30BaHMsI TEXHUUECKUX U3MEPEHHH.
Knaccupukanms ¢usnueckux o0bekToB. DOpMBI  MpeNCTaBICHUS
B3aUMOCBSI3U (HU3MUECKUX BEITUYUH.




Pasngen 2. OcHoBHEBIE
MIPHHIIUIIBI MEXaHUKH,
UCIIOJIb3yEMBIC B H3MEPEHUSIX

Tema 2.1.
MaTepHaIbHBIX TE.
Buner nuxeHus. OCHOBHBIC IMOJIOKECHUS KMHEMATHKU U JIWHAMUKH.
MexaHn4ecKre METO/Ibl U3MEPEHHS CHUITBI K MACCHI.

Tema 2.2. I'apMoHwdeckne KojaeOaHWS, BOJHOBOE IBIKCHHE H
addext Jlomaepa B TEXHUKE U3MEPEHUT.

OO1me 3akoHBl [BWKEHHUSI. B3auMoaelcTBue

[lepuonuueckue mnporecchl. Pe3oHaHc B (QU3MKE U TEXHUKE
n3Mepenuii. Gu3ndeckre SBICHUS BOJIHOBBIX MPOIIECCOB.

Tema 2.3. DHepreTHyecKHe XapaKTEPUCTHKH (PU3HUSCKHUX
00BEKTOB, 3aKOHBI COXPaHCHUSI.
Knaccudukarus SHEPreTUYCCKUX XapaKTEPHUCTUK. 3aKOoHBI

COXpaHEHUS B M3MEPEHUSX.

Pazgen 3. MonekynspHo-
KUHETHYECKas TeOpHs U
H3MEepeHUs

Tema 3.1. ba3zoBbie XapaKTepUCTHUKN Ta30B ¥ KHIKOcTeH. OCHOBBI
KUHETHYECKOI TEOPHH, IIOHIATHE TEMIIEPATyPHI.

OCHOBHBIE  TIOJNOKEHHSI  MOJEKYJSPHO-KUHETHYECKOH  TeopHu
BemiecTBa. IIpuMeHeHHe 3aKOHOB THAPO- W a’pocTaTuku. IloHsTHe
WEaNTBbHOTO U pealbHoTro rasza. [lonsTre TeMepaTypsl.

Tema 3.2. ®a3oBeile W MeTacTaOWIIBHBIC IEPEeXOlbl. MeTombl
M3MepeHni (HM3NYECKUX BEIMYWH, OCHOBAaHHBIE Ha METacTaOWMIBHBIX
nepexoiax.

BzanmopeiictBue monekyn. da3oBbie Mepexoibl, MeTacTaObWIbHBIC U
KpUTHYECKHEe cocTosHusA. [[piMeHeHne MeTacTaOuIbHBIX COCTOSTHUH B
WM3MEPEeHHSIX.

Tema 3.3. TepmoauHamMuyecKue MPOLECCHl, TeMIepaTypHbIE
mKanel. Vcrnonb3oBaHue 3aKOHOB TEPMOIWHAMUKH, THAPOCTATUKUA U
TUAPOIMHAMUKY B (PU3UICCKAX U3MEPEHUSIX.

OCHOBHBIE TIOJIOKCHUSI TEPMOJWHAMUKU. TeMImepaTypHble MIKajbl
TemoBbie METOIbI H3MEpeHHs (DU3UIECKUX BEJINYMH.

Paznen 4. [IpuMeHeHne 3aKOHOB
OMNTUKU B (HU3UICCKUX
H3MEPEHUAX

Tema 4.1. 3akoHsl reoMeTpuyeckod onTuku. OnTUYecKas
MHUKPOCKOIHS.
5 SMIMPHUYECKHX 3aKOHOB TreoMeTpudeckod onrtuku. Iloctpoenue
U300pakeHus, 1aBaeMOr0 MUKPOCKOIIOM.

Tema 4.2. VHTepdepeHIIMOHHBIE W TOJSPU3AIMOHHBIE METOBI
n3MepeHuid. @oroMerpusl.
Wnrepdepenius CBeTa, TIPUHIINTT (hopmupoBaHus
MHTEepPEPEHLIMOHHBIX Tojoc. JIMHelHas W Kpyromasl MHOJSIPU3ALMAL
OcHOBHBIE (POTOMETPHUYECKHE BEIWYMHBEL. 3MepeHHne CBETOBOTrO
W3ITyYEeHHUS.

Paznien 5. OcHoOBBI TEOpHUH
3JIEKTPOMArHUTHBIX
B3aMMOJICHCTBUN B U3NKE U
TEXHUKE U3MEPEHUI

Tema 5.1. DnekTpocTaTHKa U METO/IbI U3MEPEHHI1, OCHOBaHHBIE Ha
€€ 3aKOHax.
OCHOBHBIC TOJIOKCHHUS JJICKTPOCTATUKH M WX TNPUMCHCHHE B
WU3MEPEHMSIX TI'€OMETPHYSCKUX BEJIMYMH, BIAXHOCTH. [IpumeHeHMe
HETIOJISIPHBIX JTUAJIEKTPUKOB B H3MEPEHUSX

Tema 5.2. DnekTpoMarHWTHBIE B3auMoOJeHCTBUs. [IpuUHIHIIBI
peoOpa30BaHus HEIICKTPUUICCKUX BEIMYUH B AIEKTPHUCCKHE.
OcCHOBHBIE 3aKOHBI dJIEKTpOMarHeTu3Ma. TepMo- u TEH30PE3UCTUBHBII
addexr, apdexT Xonna B ©BMEPEHUSIX.

Tema 5.3. DnexkTpoMarHuTHbIe KoOJicOaHHsS M BOJIHBL. BoyiHOBas
MpUpOIa CBETA.
ONeKTpOMarHuTHBIE BOJHBI, YpaBHeHHs Makcsema.
CBETOBOTO U3JIYYCHHUS KaK BOJIHEI.

[TapameTtpsl

Pa3nen 6. DneMeHTEI
KBaHTOBOU (PM3UKH B
A3MEPEHUAX

Tema 6.1. OcHOBHBIE 3aKOHBI KBAaHTOBOH (DM3WKH. DJIEKTPOHHOE
cTpoeHue BemiecTBa. KBaHTOBBIE O(QQEKTHI, UCIOIb3yeMble B
(bU3NIECKUX U3MEPEHUSX.

TemnoBoe w3nydeHue abCOMOTHO depHOro Ttena. DoTodddekr.
KopnyckynapHo-BoiiHOBO#M  nyanu3m. [lpuHOMI HeonpeneneHHOCTH
I'eiizenOepra.




Tema 6.2. CoBpeMEHHOE CTPOEHHE aTOMa, CTPOCHHE BEILECTBA.
CrexTpsl H3Ty4eHHs, OTJIOMIEHHS U UX aHAIIN3.
CoBpemMeHHass  Mojenb  aroma. KBaHTOBBIE — XapaKTepUCTUKU
anekTpoHoB. O0pazoBaHUEe MOJIEKYJ M KPHCTAJUIOB. AHAIU3 CIIEKTPOB
U3JIyYCHUS] U TIOTJIONICHUSL.

Pasgen 7. O0wmue ceeneunst 00
U3MEPEHUH

Tema 7.1. Ilomstme wu3MepeHus (B TOM dHCIEC HOH(PPOBOTO).
OcHOBHOE ypaBHEHHE U3MEPEHUI
OcCHOBHBIE TEpPMUHBI, CBs3aHHBIE C u3MepeHHsMU. Lludpossie
n3mepernss. OCHOBHOE ypaBHEHUE H3MEPEHUH U €ro 3JIEMEHTHI.

Tema 7.2. CrpykrypHas cxema wusMmepeHuil. W3mepurenbHas
3ajaya
DneMeHThl M KaHaJbl CTPYKTYpHOW cxembl m3MepeHnid. CTpyKTypa U
coZlepKaHue ITATIOB PEIIeHUS H3MEPUTEIBHOM 3a/1a4m.

Tema 7.3. IlorpemHocTh wu3MepeHHil. AHamu3 U 00paboTka
Pe3yIbTaTOB U3MEPEHHI
Bunel norpemnocreit uzmepenua. MeToabl OnMCaHWsS M OLICHUBAHUS
norpemHocTeil u3MepeHuit. OCHOBHBIE NPHUHIMIIBI CYMMHPOBaHUS
norpemHocTelt  u3MepeHuid. OOpabOTKa H3MEpPEHHBIX 3HAYEHUH
(U3MYIECKNX BEITMYHH.

Pasgen 8. O0mue ceenennst o
METOJIaX U3MEPEHUN

Tema 8.1. Krnaccupwmkanms wusmepenmii. Bumsl u  oOmactu
HU3MEPEHUH.
[Mpuanuner knaccudukanun u3mMepeHnid. THITBI 1 BUBI U3MEPEHUH 110
pasnuuHbM  KpurepusiM. CTpykTypa H  colepkaHue oOjacTeit
U3MEPEHUM.

Tema 8.2. OcoOeHHOCTH OCHOBHBIX METOZOB H3MEPCHUH.
Meroapl U3MEpEeHUIl: METOAbl HEMOCPEACTBEHHON OLEHKH, METOJbI
cpaBHeHHUs ¢ Mepoid. Kimaccndukanus MeTo10B H3MEpPEHHH.

Tema 8.3. MeToas! nupoBbIX U3MEPEHHH
Knaccudukanus u npuMeHeHne nupoBbIX METOAOB U3MEPEHUH.

Tewma 8.4. OnieHKa MOTPENTHOCTH U3MEPEHHUHA TIPU MCIIONBE30BAHUHI
Ppa3In4YHbIX METOOOB H3MepeHI/II>'I.
Ananuz BIIMSAAHUSA HCIIOJIB3YyEMOT'O METOda Ha IOrp€uIHoOCTb
U3MEPEHMH: TEOMETpPUYECKHE HM3MEpPEHMs, H3MEpPEHHs]  MaccChl,
JIEKTPUYECKHE N3MEPEHHUS.

Paznen 9. Ilonstue o cpencree

U3MEpEHUH B KJIACCUYECKOM U

I (POBOM METPOIOTHYECKOM
obecrnedyeHun.

Tema 9.1. OcHoBHbIe ompenenenus, cBszanHble ¢ CU. DyHKIMA
npeoOpa3oBaHys U rPpagyHpOBOYHAs XapaKTePUCTHKA
Onpenenennss CU M CMEXHBIX TEPMUHOB IO MEXIYHAPOIHBIM H
HannoHanbHbIM H/I. dyHKIMH, HCIIONB3yEMBIE ISl MATEMATUYECKOTO
onucanus CU.

Tema 9.2. Knaccuduxauus CU. Mepsl. U3meputenbabie TpruOOpHI
1 i (pOBbIE UIMEPUTEIBHBIE CHCTEMBI
Mpuanuner knaccugukammu CU. [Tpumepbr Mep GU3NUECKUX BEITUYHH:
MEpbl  JIUHBI W DIEKTPUUYECKOTrO  CONPOTHUBIEHUS,  THUPH.
Knaccudukanus u npumMepsl COBPEMEHHBIX U3MEPUTENBHBIX TPUOOPOB
Y CHCTEM.

Tema 9.3. Hopmupyemblie MeTposiornyeckue xapakrepuctuku CU
I'pynmel HOpMHPYEMBIX METPOJIOTHYECKHX XapaKTEPHCTUK CPEACTB
m3mepernid. Tpebosanms HJI K HOpPMHPOBAaHWIO METPOIOTHYECKUX
XapaKTEePUCTUK CPEJICTB U3MEPEHUH.

Tema 9.4. TounocTh aHaoroBbix 1 uudppossix CU
Knaccer Tounoctu CU. AGcontoTHas, OTHOCUTENbHASE U IPUBEICHHAS
norpemrHocty CH.

Paznen 10. Metoas! u cpeacTa
WU3MEPEHUH Pa3TUIHBIX
(hM3UYeCcKUX BETHINH

Tewma 10.1. ['eomeTpuieckne BeTHIUHBI
U3mepsiemble  reoMeTpuyeckre BenMuuHbL. —Kiaccudukaumss u
Ha3HAYeHWE METOAOB M CPEICTB M3MEPEHHUH T'eOMETPHYECKUX
BennunH. Mexannyeckue u ontuko-mexanmdeckue CH.

Tema 10.2. DnekTpuyeCKUE BETUUYHHEI




Usmepsiemble  anekTpudeckne  BenuuwmHbl  Kiaccupukanus u
Ha3HAYCHHE METOIOB U CPEACTB M3MEPEHHUH IINEKTPUIECKUX BEIUUHH.
NsmMepenne nmapaMeTpoB JIEMEHTOB JJICSKTPUUCCKUX IICTIEH.

Tema 10.3. Mexann4ecKue BEIUYHUHBI
U3mepsiemple  MeXaHWYeCKHE€  BENMYMHBL.  (Macca, TapaMeTpsl
JIBIKSHHS, BUOpaIns, NaBJIeHHEe, BAKYyM, pacXoJ JKUIKOCTEH U ra3oB).
Knaccudukanus u Ha3HaYCHHE METOIOB M CPEJACTB H3MEPCHUIA
MEXaHUYCCKUX BEITHYUH.

Tema 10.4. IlapameTpbl CTPOCHHS ¥ COCTOSHHUS BEIICCTB H
MaTepUaIOB
W3mMepsieMble BEIMYHMHBI, XapaKTCPU3YIOIIUE CTPOCHUE M COCTOSHHE
BEIIECTB ¥ MaTepHalioB (KOHIEHTpAIMS BEIIECTB, BIAKHOCTD,
TUIOTHOCTB, Temrieparypa). Kiaccudukaius n Ha3HaYeHHUE METOIOB U
CPEACTB U3MEPECHU.

Tema 10.5. OnTuko-hu3ndecKue H3MEPCHIS
Usmepsiemple  onTuKO-(pu3MYecKre  BEIWYWHBI  (OCBEUICHHOCTD,
SPKOCTh, TApaMeTPhl ONTHYECKUX CpEi, IBET, CICKTPhI, JHEPTHS
ontuyeckoro uanydenus). Knaccudukanysi 1 Ha3HAYCHUE METOJOB U
CPEACTB U3MEPEHUI.

Pazgen 11. CoBpeMeHHBIE
METOABI NCCIICAOBAaHUA
MHUKPOCTPYKTYPBI (PU3UUECKUX
00BEKTOB

Tema 11.1. MeTonpl 31I€KTPOHHONM MUKPOCKOIUY.
IIpocBeunBaromass W  pacTpoBas  DJIEKTPOHHAs  MMKPOCKOIHS.
[TpuHnUTEL perucTpanun nHGOpMaIuu 00 0OBEKTE.

Tema 11.2. Ckanupyromasi 30HA0Basi MHKPOCKONHUA. ATOMHBIN

CUJIOBOW U TYHHEJIbHBII MUKPOCKOIL.
[puanuner  padotst  C3M. OcoOEHHOCTH  TOMHO-CHIJIOBBIX U
TYHHEJIbHBIX MUKPOCKOIIOB, chepa NPUMEHEHHUS U OTPaHHUYCHHSL.

Pazgen 12. MeTonel u cpeacta
HW3MEPEHUN Ha TPaJULIMOHHOM U
(hpOBOM TIPOHU3BOJICTBE

Tema 12.1. Metpomoruueckoe obecrieueHne U(GPOBOTO

MIPOU3BO/ICTBA
Tunoast CTpYKTypa nudpoBoro IIPOU3BOACTBA,

[IpombinuieHHbli UHTEpHET Belled. COBpEeMEHHBIE NMPOU3BOACTBEHHBIC
WHPOPMAaIMOHHO-U3MEPHUTENbHBIE CUCTEMBI. PaboTa ¢ M3MEpHUTENbHOMN
undopmanueii B popmare BigData.

Tewma 12.2. 3mMepenus yrioB, JIMHEHHBIX pa3MEPOB

Metonabl u CpEACTBA  U3MEPEHUI YIJIOBBIX BEJINYHH.
W3MmepuTenbHbIi MHCTPYMEHT, PhIUYQKHO-MEXaHHUECKHE M OITHKO-
MEXaHMUYECKHE CPEACTBA HM3MEPEHUH JMHEWHBIX W JAHaMETPaJIbHBIX
pasmMepos.

Tema 12.3. M3mepenuss OTKIOHEHHs (OPMbI U B3aMMHOIO
PacIoioKeHNs: HOBEPXHOCTEH
Knaccudpukanus OTKIOHEHHWH (OpMBI M B3aUMHOTO PAaCIOJIOXKEHUS
noBepxHocTeit. CpeAcTBa U3MEPEHHUI OTKIOHEHUH (POPMBI TIOCKUX H
HMIHHIPUYIECKUX TTOBEPXHOCTEH.

Tewma 12.4. 3mepeHus mepoxoBaToCTh MOBEPXHOCTH
[TapameTpsl IIEPOXOBATOCTH IMOBEPXHOCTEH M CHOCOOBI €€ OLCHKH.
Mertonb! ¥ CpeACTBa U3MEPEHUH IIEPOXOBATOCTH IIOBEPXHOCTH.

Tema 12.5. M3mepeHus W KOHTpOIb MapaMeTPOB pPE3bOBI U
3y04aThIX Kolec (Tepenayq)
OcHOBHBIE MapaMeTpbl pe3nObl M 3y0uaThix Kojec (mepemauy).
KoMIUIeKCHBI M TO3JEMEHTHBIM KOHTPOJIb apaMETPOB PE3bObI.
KoHTponb HOpPM TOYHOCTH 3yOUaThIX KoJiec U mepeaad.

Tema 12.6. KoHTposb KauecTBa MOKPHITHI
Knaccudpukanms rmokazarteieidl KadecTBa IMOKPHITHH. Meronasl
CpelICTBA M3MEPEHMs TOJLIMHBI, TBEPJOCTH U IIEPOXOBATOCTH
MOKPBITHH (TIIICHOK).

Tema 12.7. MHOropyHKITMOHATEHEIE H3MEPHUTEIBHBIC CHCTEMBI
JUTS KOHTPOJISL TapaMeTPOB CI0KHOMPO(UIBHBIX JeTalel U y3J10B
CnoxHonpoduiabHble  JIeTald M y37bl, HCHOJNB3YeMble  NpHU




MIPOU3BOJACTBE HAYKOEMKUX u3aenui. Cuctembl il U3MEpPECHUS U
KOHTPOJII TIapaMeTpPOB CIIOKHBIX JeTalieli: BHIEOMHUKPOCKOIIBL,
KOHTPOJIbHO-U3MEPUTEILHBIC MAIMHBI, TpoQuIorpadsl, 1a3epHbIC
TPEKEPHL.

Paznen 13. MeTonbl KOHTPOJIS U
UCTIBITAHUI HA TPATUIIMOHHOM U
M(POBOM IPOHU3BOJICTBE

Tema 13.1. KoHTpONb MapaMeTpOB TEXHOJOTHIECKHUX TIPOIIECCCOB.
Knaccuduxaryst MeTo10B KOHTPOJISL.

Hcnonb3oBaHue KOHTPOJIS IPU TEXHOJIOTHUECKONH 00paboTKe IeTasei.
[TpuHIMITEL KTacCU(UKAIIMNA METOJOB KOHTPOJIS.

Tema 13.2. Metoasl U cpencTBa HEpa3pyMIAIONIET0 KOHTPOJS Ha
TPaAUIIMOHHOM H ITU(PPOBOM MTPOU3BOCTBE.

OCHOBBI Hepa3pylIAIOUIET0 KOHTPOJSA. MeTonbl Hepa3pylIaroIiero
KOHTPOJIS: paaralOHHbIN, MAarHUTHBIN, BUXPETOKOBBIH,
aKycTU4yeckud, onrudeckuil. Hepaspymaromuii  KOHTpOJb  Ha
IU(PPOBOM MPOU3BOJICTBE.

Tema 13.3. Haznauenue u kiaccuuKanys METOJIOB UCTIBITAHUH.
[TpuHINTEL KITacCCU(UKAIUN METONOB HCHBITAaHUHA. OCHOBHBIE BHIBI
UCIBITAHUM: MEXaHHWYecKHe, Ha yJIapHble BO3ACWCTBUSA, Ha
BO3JICKCTBHE BHUOpalMi, Ha BO3JCHCTBHS JUHEHHBIX YCKOPCHHIA,
HCTIBITAaHUS 3JIEKTPOOOOPYTOBAHHUS.

Tewma 13.4. KonTpois 1 BicTIBITaHUS Ha U(POBOM IPOHU3BOJICTBE

Paznen 14. IlepciekTUBHEIC
HaIpaBJICHUsI Pa3BUTHUS
MU3MEPUTENLHON TEXHUKU

Tewma 14.1. TenneHIUN pa3BUTHS U3MEPUTEIBHON TEXHUKH.
O030p OCHOBHBIX HampaBlICHUH Pa3BUTHA H3MEPHUTEIBHOW TEXHHKH.
Wsmepurenvhas Texuuka u Maayctpus 4.0.

Tema 14.2. CoBpeMeHHBIE U TEPCHEKTHUBHBIE H3MEPUTEIbHBIE

TEXHOJIOTMH, CUCTEMBI U CEHCOPBI.

CrpykTypa THUIOBOM HM3MEPUTENbHOW CHUCTEMBL. llepcrnekTUBHBIE

U(POBBIC JATYUKH U CEHCOPBIL.

4.1. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIHIIC 5.

Tabnuua 5 — [IpakTHyeckue 3aHATHs U UX TPYJIOEMKOCTb

N3 aux No
Ne | Tewmsl npaktuueckux | dopmel mpakTuyeckux | TpynoeMKOCTb, |MpaKTHUYECKOH |pasiena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIMHBI
Cemectp 8
1 W3mepenus npu Paz0op 2 1 12
KOMILJIEKCHOM JIOTIOJTHUTEIBLHOTO
KOHTpOJIE Marepuana, JUCKYCCHs
OTBETCTBEHHBIX
JIeTajnei u y3JI0B
2 KoHnTpomns u Paz6op 2 1 13
UCTIBITAHUS HA JIOTIOJTHUTEIILHOTO
uppoBOM Mmarepuana, JTUCKYCCHUs
IPOM3BOJICTBE
Bcero 4
4.2. JlaGopaTtopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TaOIUIIE 6.
Tabmuma 6 — JlabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
| Ne | HanmeHnoBaHue 1a60paTopHBIX paboT | TpymoemkocTs, 13 Hux | N




/T (dac) MPaKTHYECKOM | pa3zerna
MOATOTOBKH, | JWCIIHII
(dac) JINHBI
Cemectp 6
1 | Pacuer morpentHocT BECOB 3 1 2
2 | UccnemoBanne OCHOBHBIX METPOJIOTUICCKUX 3 1 2
XapaKTEPUCTHK ICKTPOMEXAHUICCKUX
M3MEPUTENBHBIX TPHOOPOB
3 | 3MmepeHne CKOPOCTH BPAIICHUS TAXOMETPOM 2 1 2
Cemectp 7
1 | [Ipsmble, KOCBEHHBIC U COBMECTHBIC 4 1 5,10
U3MEpEHUS
2 | I3MepeHnus 4acTOThl, IEpUo U (a3l 3 1 5,10
ANEKTPUYECKUX CUTHAIIOB
3 | 3mepenue napaMeTpoB AIEKTPUUECKUX 3 1 5,10
nereun
Cemectp 8
1 | 3mepeHue mepoxoBaToCTH MOBEPXHOCTH 2 2 12
2 | OmpeneneHre METPOIOTHICCKIX 2 2 12
XapaKTEPUCTHK U3MEPHUTEIBHOTO
WHCTPYMEHTA
3 | AHanu3 nokanpHOM cxembl noBepku CU 2 1 12
4 | CratucTuyecKkuil KOHTPOJIb Ka4eCcTBa U 2 1 13
CTaOMJILHOCTH MPOU3BOJICTBEHHOTO TIpoIiecca
Bcero 26

4.3. KypcoBoe npoeKkTupoBaHue/ BHIIOTHEHHE KYPCOBOM pabOThHI

[lesb KypcOBOTO MpoEKTa:

YacoB npakTHUECKOH MOArOTOBKHU:

[IpumepHbIe TeMBI 3a/laHUi HA KypCOBOM IPOEKT mpuBeneHsl B pazaene 10 PIT/I.
O0s3arenbHO yKa3aTh TEMbI HA KypCOBOM MPOEKT M BBIIENUTH A Hero Bpems B CPC

4.4. CamocrosiTenbHas paboTa 00yJaronuxcs
Bunsl camoctosiTenbHON paboThHI U €€ TPYA0EMKOCTh MPUBEIEHBI B TabmuIe 7.

Tabmuna 7 — Bunbl camocTodTenbHONM paboThl U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6, Cemectp 7, Cemecrtp 8,
Bun camocrosTensHo# paboTh
qac qac qac qac
1 2 3 4 5
W3yueHne TeOpeTHIecKoro Marepuasia 105 9 60 30

nqucturaHbl (TO)

KypcoBoe npoektuposanue (KI1, KP) 30 - - 30

PacuetHo-rpaduueckue 3ananus (PI'3) - - - -

Bemonnenue pedepara (P) - - - -

[TonroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamaee 3amanne (J13) 43 4 50 10
KontposbHble paboThl 3a04HuKOB (KP3) 115 3 40 35
[ToaroToBka K MPOMEKYTOTHOM 28 4 39 14

arrectanuu (I1A)




Bceero: \

321 | 13 | 189

119

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSITEIILHON PabOThI 00YUAIOIINUXCS TT0 AUCITUTUTHHE (MOTYJTIO)

Y4eOHO-MeTOINYEeCKHe MaTepHallbl JUIsl CAMOCTOSITEILHON PabOThl OOYyYaOUIMXCSl yKa3aHbl B

ma. 7-11.

6. IlepeueHn neyaTHBIX U

AIIEKTPOHHBIX YU€OHBIX U3aHUM

[TepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUH TIpHUBEIeH B TabmuIle 8.
Tab6mmia 8— [lepeueHb mMeYaTHBIX U AJIEKTPOHHBIX YYCOHBIX U3JaHUN

Komuects
0
SK3EMILISIP
OB B
LIudyp/ OubmoTex
URL apec bubnuorpadudeckas ccplika e
(xpome
AJIEKTPOHH
BIX
AK3EMILTSIP
OB)
006 O-75 OCHOBBI METPOJIOTHH: YICOHHK / )
Oxkpenunos B.B. u ap. — CIIo: 'VAIIL,
2020. 479 crp.
https://znanium.com/catalog/document?id | MeTposorus, cTanaapTU3aLU 1
=373502 cepruduxanms: yaeOnuk / IBanos
A.A. u np. — M: UHOPA-M, 2021.
301 cTp. /
004 11 75 [{udpoast MeTposorus : yaeoHoe 3

nocobue / FO. A. AHTtoxuHa [u 1p.] ;
pen. B. B. Oxpenunos ; C.-Iletep0.
roC. YH-T a3pPOKOCM.
npubopocTpoenust. - CaHKT-
[TerepOypr : Uzn-so I'VAIL 2021. -
181 c.

https://znanium.com/catalog/product/1405
813

[leep, A. Unayctpus 4.0 : ot
MIPOPBIBHOM OM3HEC-MOIENN K
aBTOMaTH3alK OU3HEC-TIPOIIECCOB :
yuebHuk / A. B. lleep ; nep. ¢ aHr.
O. A. Bunnuesko, /I. B.
Credanosckoro ; nmoa Hayd. pex. .
B. Credanosckoro. - Mocksa :

Uz narenwckuil nom «/Jlemo»
PAHXul'C, 2020.-72c. -
(Akanemuueckuii yaeOHuK). - ISBN
978-5-85006-194-4. - Texkcr :
anekTpoHHbIi. - URL:



https://znanium.com/catalog/document?id=373502
https://znanium.com/catalog/document?id=373502

https://znanium.com/catalog/product/1
405813 (mara oOparieHus:

13.05.2022).
https://znanium.com/catalog/product/1405 | Iudposas tpanchopmarus: IoT, Al,
779 VR, Big Data / Digital

Transformation: 10T, Al, VR, Big
Data : cooprauk noxmnamoB XII
MEKTYHAPOAHOM CTYAEHYECKOU
HAyYHO-TIPAKTUIECKOU KOH(DEpEeHIINH
/ oTB. 3a BBIIL. M. A. lBaHOBa. -
Mockaa : [leno (PAHXul'C), 2019. -
256 c. - ISBN 978-5-85006-171-5. -
Tekcr : anexTpoHHsbId. - URL:
https://znanium.com/catalog/product/1

405779
/https://znanium.com/catalog/document?id | Metposnorus: yueOHuk /. baBbikun
=357461 O.B. u gp. — M: ®opywm, 2020. - 522

CTp.
/https://znanium.com/catalog/document?id | CranmapTu3zaims, METPOJIOTHS,
=370818 MTOATBEPKICHUE COOTBETCTBUS:

yuebHuk / bonapes b.I1. — M:
NH®PA-M, 2021. - 365 ctp.

53 T30 Teitnop >x. Beenenue B Teoputo 2 3k3. O
ommnbok. M.: M3n. Mup, 1985. — 324c.
681.2 M45 Meiizna @. DneKTpoHHBIE 2.9x3.-1'C;

W3MEpPUTEIIbHBIE TPUOOPHI U METOABI | 3 IK3.-
n3mepenuit. M.: Mup, 1990. — 535c. ®0; 3
7k3.- CO

3akoH PD «O06 obecieueHnn
€IUHCTBA U3MEPEHUID.

3akoH P® «O cranaapTuzanuu B
Poccniickoit denepanumy.

ITonoxeHue 0 eIMHULIAX BEITUYHH,
JIOIyCKaeMbIX K IPUMEHEHUIO B
Poccutickoi De-gepauyu
(ITocranosnenue IIpaBurenscrBa
Poccuiickoit @enepanuu ot 31
okTs10ps 2009 1. Ne 879).

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJIi OCBOCHHS JUCIMILTUHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb SIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH « HTepHeT»



https://znanium.com/catalog/document?id=357461
https://znanium.com/catalog/document?id=357461
https://znanium.com/catalog/document?id=370818
https://znanium.com/catalog/document?id=370818

URL anpec HaumenoBanue

http://fundmetrology.ru/ denepanbHblii HHPOPMALMOHHBIH
GoHT IO 00ECTICYCHHIO STMHCTBA

W3MEpPEHUI

http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i- MeTpoIOrHuecKUe OCHOBBI
tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy- | TeXHHYECKHX U3MEPEHHIA
texnicheskix-izmerenij.html

http://quality.eup.ru/METROL/mo.htm Mertposoruueckoe ooecreueHue

http://www.gumer.info/bibliotek_Buks/Science/metr/01.php | Merposorusi, cTaHAapTU3AIMS 1
cepruduxanys

http://studopedia.net/10 167295 printsipi-i-metodi- [TpHUHIUIIBI B METOBI H3MEPCHHS

izmereniya.html

8. Ilepeuensr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEUEHUs, HCIOIB3YEeMOTO TIPH OCYIIECTBICHUU
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPAMMHOTO oOecrieueH s npeacTasieH B Tadmuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca 10 UCIUILTHHE

[lepeyeHb HCHONIB3YeMbIX HH(POPMAIMOHHO-CIIPABOYHBIX CHUCTEM TPEACTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Uil  OCYILECTBIICHUS
00pa3oBaTenbHOrO MpoIiecca Mo JUCHUIIINHE, TPeICTaBlIeH B Tabuuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHOM 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 | MynpTuMenniiHas JeKIUOHHAs ayIUTOPUS

CriennanusupoBaHHas J1abopaTOpHUs «METPOJIOTHH U 52.51, 52.50
TEeXHUYECKHX 3MepeHnit», «ludpoBoit MeTposorun»

10. OueHouHbIE CpEACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTeCTaIluu
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS TPOBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTalln Hepequb OIICHOYHLIX CPCACTB

Dk3ameH CnrcoK BOIPOCOB K 9K3aMEHY;



http://fundmetrology.ru/
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i-tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy-texnicheskix-izmerenij.html
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i-tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy-texnicheskix-izmerenij.html
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i-tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy-texnicheskix-izmerenij.html
http://quality.eup.ru/METROL/mo.htm
http://www.gumer.info/bibliotek_Buks/Science/metr/01.php
http://studopedia.net/10_167295_printsipi-i-metodi-izmereniya.html
http://studopedia.net/10_167295_printsipi-i-metodi-izmereniya.html

DK3aMeHaIMOHHEIC OUJIETHI;
3amauu;
TecThl.

BoinonHenue KypcoBoro npoekra DKcrepTHasi OIIEHKAa Ha OCHOBE TPeOOBaHMIA K
COJICPKAHUIO KYPCOBOI'O IPOEKTA.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONUMUCS MPUMEHSETCS S-Oa/ThbHas MIKaia OIEHKH cPOpMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHJIA
UCIIOJIb30BaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OreHKa KOMIIETEHIUHT
5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— oOyyvaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHHS C TIPAKTUICCKOM
JIESATCIIbHOCTBIO HAIPABJICHHUS;

— yMeJ0 000CHOBBIBAET U apTyMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4JaroIuiicst TBEPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOH CleMaTu3UPOBAHHBIX MOHITHA.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUs B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HaIlpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHIA.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— O0ydJaromuiics He YCBOWJI 3HAYUTEIBHONM YacTH IPOTPAMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNN 3HAHHI;

— HE MOXET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS;

— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 33aHUS WIIK UHBIE MaTEPUAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa MpeacTaBiIeHbl B Tadbnuie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

‘ Ne i/t ‘ [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa ‘ Kon




WHIUKATOpa

1. OOmpscHuTe OHATHS (PU3HUECKUI 00BEKT, (pru3nueckas BeIHMUnHa, [1IK-3.3.3
(buzuvecKoe moJe.
2. [epeuncnure Buabl amxenus. Chopmynupyiite ocHoBHbIE nonoxkenus | [1K-3.3.3
KMHEMAaTUKH U IMHAMUKH.
3. Oxapakrepu3yiite nepuoanueckue npoueccsl. B uem cocrost pesonanc | I1K-3.3.3
U SIBJIEHUS] BOJHOBBIX IPOLIECCOB B TEXHUKE U3MEPEHUN?
4. [IpuBenuTe OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON [IK-3.3.3
TeopuH. PackpoiiTe 3aKOHBI THIPO- U a3POCTATUKU B U3MEPEHUSIX.
5. [Ipoanammsupyiite ¢azoBbIe IEPEXOAbl, METACTAOMITHHBIE H KPUTHIECKHE T1K-3.3.3
cocTostHUA. UTO BEI Y3HaJI1 O IPpUMCHCHNHU METACcTaOMIbHBIX COCTOSIHUI B
M3MepeHusIX ?
6. OO0OBscHUTE HHTEP(EPESHIIMOHHBIE U MOJIIPU3AIUOHHBIC METO B U3MEPECHUH. I1K-3.3.3
[IpuBemuTe OCHOBHBIC XapaKTEPUCTHKH (hOTOMETPHH.
1. B 1em cocTosIT OCHOBHBIE MOJOKEHUS 3IEKTPOCTATUKU M UX PUMEHEHUE B I1K-3.3.3
HN3MCPCHUAX (1)I/I3I/I‘IGCKI/IX BEJINYHUH?
8. OxapakTepu3yiTe OCHOBHBIE 3aKOHHI dNlekTpomMaruetusma. [Ipoanammsupyiite | [1K-3.3.3
TEPMO- ¥ TeH30pE3UCTUBHBIHN 3 ek, apdext Xomna B u3MEpEHHsIX.
9. OOBACHUTE DIIEKTPOMArHUTHBIE BOJIHBI, ypaBHeHHs MakcBeiuia. [TapamMeTpbl IIK-3.3.3
CBCTOBOI'O U3JTYy4YCHU KaK BOJIHBI.
10. W3 yero cocTouT coBpeMeHHas MoJienb aToMa? Kak MOXHO OOBSICHUTh T1IK-3.3.3
KBaHTOBBIE XapaKTEPUCTUKHU AIIEKTPOHOB, 00pa30BaHKE MOJIEKYI U
KpUCTAJLIOB?
11. OO0bsacHuTe oHATHE 00 U3MEPEHHH: OCHOBHOE ypaBHeHHe usmepenuit, | [1K-1.3.3
roMomMop¢u3m. [IK-2.3.1
I1K-3.3.3
12. [Ipoananu3upyiite Ki1accupuKaIUO H3MEPEHHN. [IK-1.3.3
[1K-2.3.1
[1K-3.3.3
13. B ueM cocTosT HOpMabHBIE YCIOBUS U3MEPEHUN? IIK-1.3.3
[IK-2.3.1
I1K-3.3.3
14. Packpolite coaepkanue CTpYKTYpHOR CXEMbI U3MEPEHUN U IIK-1.3.3
M3MEPUTENIBHOM 3a/1a4H. [IK-2.3.1
I1K-3.3.3
15. [Iepeunciure n 0XapakTepU3yuTe BUABI NOTPELTHOCTEN U [K-1.¥.3
HEOIPEJIEIICHHOCTEN U3MEPEHUN. I1K-1.B.3
16. YO0 BBI y3HAIM O CHCTEMATHYECKON ITOIPEITHOCTH, CTATHCTHYECKUX [K-1.¥.3
croco0ax BBISABICHHS CUCTEMaTHUECKUX CMELICHUH pe3ynbTaTa IIK-1.B.3
M3MepeHuit?
17. OxapakTepu3yiTe TOUECUYHbIE U UHTEPBAJIBHBIE OLIEHKU CITy4alHbIX [IK-1.¥.3
ITOIPEIIHOCTEM. [1K-1.B.3
18. OOmpsicHHUTE O0IIKE MpaBWila CYMMHPOBaHUs norpemuocteit usmepenuit. | I11K-1.Y.3
[1K-1.B.3
19. IIpoananusupyiiTe METOABI U3MEPEHMI: METOIbI HETTOCPECTBEHHOM IIK-1.3.3
OLICHKH, METO/IbI CPABHEHUS C MEPOM. [IK-2.3.1
I1K-3.3.3
20. Kakue gakTopsl yuuTHIBatOTCS MPU aHAINU3€E BIUSHUS UCIOJIB3YEMOTO [IK-1.¥.3
METO]1a Ha MOIPENIHOCTh U3MEPEHMI? I1K-1.B.3
21. OOBsicHUTE TIOHATHE O CPEJCTBE U3MEPEHUI: CTPYKTYpa, (PyHKIUSA [IK-1.3.4
npeoOpa3oBaHms, TpayupPOBOYHAS XapaKTepucTuka, Bua u tun cpencts | [IK-1.B.1
W3MEPEHHUI. I1K-1.B.2
22, B geM cocTosIT HOpMUpYEMBbIE METPOJIOTHYECKUE XAPAKTEPUCTHKHU [IK-1.¥.3




CpPEACTB U3MEPEHUI? I1K-1.B.3
23. BrigenuTte ocHOBHBIC IPU3HAKK aOCONFOTHON , OTHOCUTEHHON U IIK-1.V.3
npuBeaeHHoN norpemHoctu CU. I1K-1.B.3
24, UYto BBl y3HAIM O KJ1accax TOYHOCTH CPEACTB U3MEPEHUI? [IK-1.¥.3
I1K-1.B.3
25. OO6mwscaute npuHIHns knaccudukanun CU. YUro u3 ceds [IK-1.3.4
MIPEACTABIISIIOT MEPhI (PU3NUECKUX BETUYUH? I1K-2.3.1
26. [IpoananusupyiiTe METOABI U CPEACTBA U3MEPEHUS TEOMETPUUECKUX [IK-1.3.4
BeJIMYUH. PackpoliTe ux KiacCu(pUKaIMo U Ha3HAYCHHUE. I1K-2.3.1
27. [Ipoananu3upyiTe METOABI U CPEACTBA U3MEPEHUS MIEKTPUIECKUX [IK-1.3.4
BeJMYWH. PackpoliTe nx Kiaccu(puKauo 1 Ha3HAYEHHUE. I1K-2.3.1
28. [Ipoananu3upyiiTe METOIBI U CPEICTBA U3MEPEHUSI MEXAaHUUECKUX I1K-1.3.4
BeMYMH. PackpoiiTe nx kiaccu(uKanuio 1 Ha3HAYCHHeE. [1K-2.3.1
29. [Ipoananu3upyiiTe METOJbI U CPEACTBA U3MEPEHHUS TTapaMeTPhI I1K-1.3.4
CTPOEHHUS U COCTOSIHUS BELIECTB U MaTepuasioB. Packpoiite nux [IK-2.3.1
Kiaccu(UKalMIO U Ha3HAUYCHHUE.
30. [Ipoananusupyiite METOABI U CpeACTBA U3MepeHus ontuko-¢puznueckux | [1K-1.3.4
BeJIWYUH. PackpoiiTe nx KiraccupuKaluio 1 Ha3HAYEHHUE. I1K-2.3.1
31. Uto BBl y3HAIM O METOAAX U CPEACTBaX M3MepeHuil yrinoseix Bennuud? | [1K-1.3.4
I1K-2.3.1
32. [IpoananusupyiiTe METO/BI U CPEACTBA U3MEPEHUH JIMHEHHBIX [IK-1.3.4
pasmepoB. [losicauTe ux KinaccuuKaluo, Ha3HAYCHUE, [1K-2.3.1
METPOJIOTMYECKHUE XapaKTEPUCTHUKH.
33. B uem cocTout knaccudukamnus oOTKIOHEHUH (POPMBI U B3aUMHOTO I1K-1.3.4
PaCTIOJIOKEHUS TOBEPXHOCTEH ? I1K-2.3.1
34. Brinenute cpencTa u3MepeHuil OTKIOHEHUH (DOPMBI IITIOCKUX U [IK-1.3.4
LHAJMHIPUYECKUX TOBEPXHOCTEH. [1K-2.3.1
35. YTo BBI y3HAIM O ITapaMeTpax MLEepPOXOBATOCTH U BOJIHUCTOCTH [IK-1.3.4
MOBEPXHOCTEI? I1K-2.3.1
36. [Tpoananu3upyiiTe METOABI U CPEICTBA U3MEPEHUH MEPOXOBATOCTH [K-1.3.4
ITOBEPXHOCTHU. [1K-2.3.1
37. UTto BBI 3HaETE O KOMILJIEKCHOM U TTO3JIEMEHTHOM KOHTpoJie rapamerpos | [1K-1.3.4
pe3p0bI? I1K-2.3.1
38. [Tpoananu3upyiiTe METOABI M CPEACTBA KOHTPOJISI HOPM TOYHOCTH [K-1.3.4
3yOuaThIX KOJIEC U Tepeay. I1K-2.3.1
39. OOmpsicHHUTE KIaccH(UKAITUIO TIOKA3aTeNel KaueCTBa MOKPBITHA. [K-1.3.4
I1K-2.3.1
40. B yem cocToat MeTobl U cpesicTBa U3MepeHust TonuHel, TBeproctu u | [1K-1.3.4
II€POXOBATOCTH MOKPHITHH (TJICHOK)? [1K-2.3.1
41. OxapakTepu3yiTe CUCTEMBI JJI1 U3MEPEHUS U KOHTPOJISI TapaMeTPOB [IK-1.3.4
CJIOXKHBIX JI€TaJIeN: BUIEOMUKPOCKOIIBI, KOHTPOJbHO-U3MEPUTEIbHbBIE [1IK-3.3.4
MalIMHbI, Npoduiorpadsl, Ja3epHbIE TPEKEPHI. [1K-3.V.3
42. OO0bsicHUTE KITacCU(DHUKAITAIO METOIOB KOHTPOJISI HAa TPOU3BOICTBE. [1K-3.3.4
[1K-3.¥.3
43. [Ipoananu3upyiiTe OCHOBHBIE METO/IbI HEPAZPYIIAIOIIETO KOHTPOJIA. [1K-3.3.4
[1K-3.¥.3
44, Uto u3 cedst mpeacTaBiseT U KaKue 3JIEMEHThI BKIIIOYAeT [IK-3.3.4
KJ1acCU(UKALMsl METO/I0B MCIIBITAaHUI? [1K-3.¥.3
45, B dem cocTosIT MeXaHMYECKHE UCTIBITAaHUS U UCTIBITAHUS Ha yJIapHbIE T1IK-3.3.4
BO3JEHCTBUS? [1K-3.¥.3




Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacTabieHsl B Taduuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3auera

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / audd. 3auera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM nns KypCOBOTO IPOEKTHUPOBAHUS/BBHIOIHEHUS KypCOBOW pabOThI

npeJcTaBiIeHbl B Tabnuue 17.

Tabnuna 17 — Ilepeyens TeM U1 KypcOBOTO MPOEKTUPOBAHNSA/BBITIOJIHEHUS! KYPCOBOM pabOThI

No /a1 [TpumepHBIii IepedeHb TeM ik KYpPCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHHS
KYpCOBOH paboThI

1. Pa3zpaboTka MeTOAMKH HM3MEpEHHH NapamMeTpa/XapaKTepUCTUKUA TEXHUYECKOTO
o0BeKTa.

2. Pa3pabotka METOMKH KOJINYECTBEHHOTO XHUMHAYECKOTO aHanm3a
poObI/BeIeCTBa.

3. Pa3zpaboTtka Mmeroauku kanuoposku CH1U

4. Pa3pabotka meronuku nosepku CH.

BOHpOCI)I AJi1 IMPOBCACHHUA HpOMC)KYTOIIHOfI arrectaliuin B BHUHAC TCCTUPOBAHHA

MpeICTaBJICHBI B TaOsmIe 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

y Koz
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa
[lepedeHpb BOPOCOB [T TEKYIIETO/TIPOMEKYTOYHOTO KOHTPOJIS
1 PDu3nyecKkue 0CHOBBI M3MeEpPEeHUI [IK-2.3.1
1.  Yro saBasieTcss 00bEKTOM U3MepeHus? T1IK-3.3.3

a)  (Qusmyeckas BenMYHHA
b)  ¢dusnueckuii 06beKT
C)  ¢usmueckoe sBICHHE
d)  ¢Jusuueckoe mose

2. Kakas u3 nmnepeuHCJeHHbIX (HU3NUeCKHMX  BeJIWYHH  SIBJSETCH

IKCTEHCUBHOI?
a) Temmeparypa
b) macca

C) IUIOTHOCTb,
d) naBnenue

3. VYKakuTe HHTEHCHBHYI0 (U3HYECKYI0 BEIUIYHHY
a) OO0bem
b) Macca
C) BuyrpeHHss SHEpTUA
d) [aBienue
4. Yro mo BauleMy MHEHHI0 SIBJSIETCS MCTOYHHKOM aHAJHUTHYECKOrO
CHIHAJIa ¢ MACC-CNEKTPOCKOMHH
a) MoJeKyJIa
b) Arom
c) Supo
d) Hou

5. Kakoii 3¢ dexT ncnosb3yercs B TepMonape
a) Oddexr Tomncona
b) Ddodexr [lenbThe
€) DOddexr 3ecdeka




d) Dddexr Txo3epcona

6. BblaeauTe, Ha KAKOM NPHHIUIE Pa0oTaeT IPKOCTHOI MUpOMeTp
a) PErucCTPaLHH MOJHOTO HU3ITYUCHHS
b) perucrpannu IWIOTHOCTH W3ITYYCHHUS HA OMPEICICHHO JTHHE BOIHBI
C)  PEerucCTpalMH CMEIICHHUS AMaKC.
d) perucrpanuu CrieKTpa M3IyUICHUSA

7. Kakmne npeoGpa3oBaresu OTHOCATCS K MPeodpa3oBaTeIiM reHePATOPHOro
THIA
a) dotope3ucTop
b) Tepmomapa
c) TepmopesucTop
d) EmkocrHOI

8.  Jlns u3MepeHuii kakoii pusnyecKkoii BeJIMYUHBI HCMOJIB3YIOTCH
HOHHU3AUHOHHbIE MAHOMETPHI?
a) arMocdepHOTO JaBICHHUS
b) M36eITOUHOrO HaBIEHUS
C) HH3KOTO Bakyyma
d) Beicokoro Bakyyma

9. Kak BBI cunTaeTe, KAKOW MapaMeTp M3MeHsSET IEKTPOCTATHYECKAS
JuH3a?
a) TonbKo HaNpaBlCHUE HIEKTPOHA
b) Tonbko HampaBlieHHE U CKOPOCTh IEKTPOHA
C) TOJIBKO DHEPTHIO M CKOPOCTh AIIEKTPOHA
d) HampaBieHHE, CKOPOCTh U SHEPTHUIO IIEKTPOHA

10. Kak BbI cunTaeTe, KaKoii mapaMeTp H3MeHseT JIEKTPOMATHUTHAS
JIMH3a?
a) ToJbKO HAaNpaBJICHUE IEKTPOHA
b) Tonbko HampaBieHHEe U CKOPOCTH IEKTPOHA
C)  TOJBKO 3HEPIUIO U CKOPOCTH DIEKTPOHA
d) wampaBieHue, CKOPOCTh U SHEPTHUIO DIIEKTPOHA

IHonsiTHe 006 M3MepeHUNn

1. YTo U3 mepevncIeHHOTO0 He SIBJIAETCHA MPU3HAKOM U3MepeHus (10 onpeaeIeHuI0
u3 PMI 29)?

a) [IprMeHeHne TEXHUUECKOTO CPEJICTRa;

b) O1leHKa MOrPeNHOCTH;

c) COBOKYIHOCTB OIIEpaluii;

d) HaxoxneHne cooTHOIEHNS H3MEPEHNE BETMYHHBI C €€ SANHHICH.

2. UTto W3 mepevncIeHHOr0 OTHOCHTCS K YCJOBHSAIM H3MEPEHHil, MPH KOTOPBIX
BJIMSIOIINE BeJIHYMHBI HAXOAATCS B Mpeaeiax CBOMX padounx odaacreii?

a) HOpMAJIbHBIE YCIIOBHS H3MEPCHHI,
b) HpeIeNIbHBIC YCIOBHS H3MEPCHHUIA;
C) IPaHUYHBIC YCIOBHUS H3MEPEHHUIA;
d) paboure ycuoBusl U3MEPEHHH.

3. Kak Ha3pIBaeTCsl XapaKTepUCTHKA U3MePeHHii, oTpakaromas 6JIM30CTh K HYJII0
CHCTEMATHYECKHX MOTPENIHOCTE pe3yIbTATOB U3MePeHu i ?

a) TOYHOCTH U3MEPEHHI;

b) MPABHIBHOCTH U3MEPEHUI;
c) CXOJMMOCTh H3MEPEHHUI;

d) JIOCTOBEPHOCTH U3MEPEHHIA.

4. CkoJIbK0 MojeJIell BXOASIT B CTPYKTYPHYIO CXeMy M3MepeHuii?
a) 2;
b) 3;
C) 4,
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d 5.

5. Kakasa un3 caenyromux omnepanuii HE BbimonHsieTcs npm craTucTHYecKoi
o0padoTke TIpynnbl pe3yJbTaTOB MNPSIMbIX MHOIOKPATHBIX He3aBHCHMBIX
U3MepeHUIi:

a) UCKJIIOYEHHUE U3BECTHBIX CUCTEMATUUECKHUX IIOIPEIIHOCTEN U3 PE3yIbTaTOB
U3MEPEHUM.

b) BBIYHCJICHUE CPEIHEr0 KBAIPAaTUYHOIO OTKJIOHEHHUS PE3YyJIbTaTOB U3MEPEHU.
C) MPOBEPKA THIIOTE3BI O IPUHAIIEXKHOCTH PE3yJIbTaTOB M3MEPEHUH
HOPMAaJIbHOMY PaCHpeIeIICHHIO.

d) MPOBEACHUE JOMOIHUTENBHBIX H3MEPEHHH C LENBIO MEPENPOBEPKH THITOTE3bI.

6. Cormacho T'OCT P 8.736-2011 wucmojb30oBaHHe KpuTepusi XH-KBaapar

(ITupcoHa) peKOMEeHI0BAHO 115 CJIEAYIOINEro KOJIHYeCTBA H3MepeHuii (N):
a) n<15.

b) 15<n<50.
c) n>50.
d) JUTSL JTF0O0TO KOJTMYECTBA H3MEPCHHIA.

7. Ha xakoM T@NpHHIMIE OCHOBaHbI CTATHCTHYECKHE MeTOAbI IPOBEPKH
OTHOPOJAHOCTH YMIUPHIECKOI BHIOOPKH?

a) KPHUTEPHATIBHON IPOBEPKE THUIIOTES.

b) BBIYHCIICHUN CTaHJAPTHOTO OTKIOHEHHS.

c) MPOBEPKE COTTIACHS ¢ HOPMAIBHBIM PACIIPEICICHUEM.
d) OTIpEIeTICHNH YPOBHS 3HAUUMOCTH.

8. YKkakuTe MPpU3HAK MOTPEUIHOCTH H3MePeHHuIH
a) WHTEpBaJl, BHYTPU KOTOPOTO C 33JaHHOI BEPOSITHOCTHIO HAXOUTCS 3HAUCHHUE
u3MepsIeMoii HU3NIECKOM BETHYUHEI.
b) OTKJIOHEHHUE PEe3yJIbTaTa U3MEPEHUSI OT UICTUHHOTO 3HaYEHUS U3MEpAEMOn
BEJINYMHBI.
C) MapameTp, CBSI3aHHBIN C Pe3yJIbTATOM U3MEPEHHUN U XapaKTEPHU3YIOILUN
paccesiHIe 3HaYCHUH, KOTOPBIE TOCTATOYHO 0OOCHOBAHHO MOTIIH OBl OBITH TIPUITUCAHBI
MU3MEPSEMOM BETMUMHE.
d) JIOBEPHUTEIBHBIC TPAaHHUIIEI HHTCPBAIEHON OLIEHKU (PH3MUECKON BETHMIHHEL.
9. [lorpemrHOCTH H3MEPEHHUS], BEIPA’KEHHAS B ¢IMHULIAX H3MEPsSeMOii BeJIMINHBI,
3T0:

a) abCoITIOTHAS TIOTPEITHOCTb;

b) OTHOCHTEJIbHAS TOTPEIITHOCT;
c) MpUBEICHHAS TTOTPEIIHOCTD;
d) OCHOBHAsI TIOTPEIITHOCTb.

10. K o0uueii cxeme olleHUBAHUSI MOTPEITHOCTH He OTHOCUTCS:

a) MOJy9CHHE Pe3yIbTaTOB H3MEPCHUH.

b) BBISIBIICHHE UCTOYHUKOB ITOTPEITHOCTH U MIX aHAJIH3.

C) MIPUHSATHE MOJIENN IIOTPEITHOCTH U OIpeeNicHue e€ MapaMeTpoB.
d) BEIOOp METOJIOB OIICHKH U OIICHUBaHUE.

MeTtoabl u3mepeHui

1. Kak Ha3bIBaloTCA HU3MEPEHUA HECKOJIbKHUX (I)B, NMpou3BOAMMbBIE OTHOBPEMEHHO,
NpH KOTOPbLIX HcKkOMOe 3HavyeHue DB omnpenesasiloT myreM pelieHHs] CHCTEMbI
YPABHEHHH, MOJY4YeHHbIX NpPH H3MEPEHHAX Pa3IN4YHBIX COYEeTaAaHMIl JITHX
BEeJIMYMH?

a) I[psiMble H3MEpEHUsE

b) KocBenHble n3mepenus
C) CoOBOKYITHbBIE H3MEPEHUSI
d) CoBMeCTHBIC U3MEPEHHS

2. IllppMepoM MCNOIB30BAHUS KAKOT0 MeTO/A SIBJISETCS M3MepeHne HaNpsKeHust
NMOCTOSIHHOTO TOKA Ha KoOMIeHcaTope cpaBHeHumeM ¢ m3BectHoii JJIC
HOPMAJILHOTO JJIeMeHTa?

a) METO/]1a HeIIOCPEICTBEHHOH OLICHKH;
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b) METO/1a CPAaBHEHUS C MEPOH;
C) JdhepeHInanIbEHOro METO/A,;
d) HYJIEBOTO METOJIA.

3. IlpumepoM HCHO/IB30BAaHUS KAKOr0 MeTOAa SIBJISIETCS B3BeIIMBAaHUE C
M00YePeHBIM MOMeLIeHHEM U3MePsSIeMOii Macchl M THPb HA OJHY M TY e YallKy
BECOB?

a) METO/Ia I3MEPCHHI 3aMeICHHEM;
b) METO/Ia CPAaBHEHHS C MEPOI;

c) muddepeHInanTbLHOr0 METO A,

d) HYJIEBOTO METO/IA.

4. TlpumepoM HCHOJB30OBAHHS KAKON0 METOJA SIBJIfIETCS  H3MepeHue
3J1eKTPUYECKOT0 CONPOTHBJIEHUS] MOCTOM C MOJIHBIM €ro ypaBHOBEIHBAaHHEM ?
a) METOo/1a U3MEPEHUH 3aMeIleHUEM;

b) METOIa CPaBHEHUS C MEPOI;
C) i GepeHInaIbHOTO METOIA;
d) HYJIEBOTO METO/IA.

5. Kak Ha3bpIBaeTcsi METOJ M3MEpPeHHsl, MPH KOTOPOM Ha NMpHGOP Bo3JeiicTBYyeT
pPa3HOCTH HM3MepsieMOil BeJIMYMHBI M  BeJIMYHHBI H3BECTHOTO pa3Mepa,
BOCIPOU3BOIHMOTO Mepoii?

a) COBIIAJICHU,

b) HEMOCPE/ICTBEHHO! OIICHKHU;
C) mudQepeHInaTbHBIM;

d) 3aMEICHUS.

6. Kakoii m3 nepeumciieHHBIX METOJ0B H3MepeHHH He OTHOCUTCS K MeToaaM
CpPaBHEHMA ¢ Mepoii?

a) Hynesoii meto;

b) HemnocpeacTBeHHOM OIIEHKH;
c) Merto 3aMeIeHuS;

d) Mertoz 1ONOJHEHUS.

7. CKOJIBKO CyLIeCTBYeT 00J1acTeii m3mepenuii?

a) 5;
b) 10;
c) 12;
d) 8.
8. M3 ckoJibKH U(P COCTOUT KO 00J1aCTH M3MepeHMii?
a) 4;
b) 2;
C) 5;
d) 6.
9. K kakoii 006;1acTH H3MepeHHil 0THOCUTCS U3MepeHne IMII0THOCTH BemecTBa?
a) MexaHnYeCKHe H3MEPCHHUS;
b) W3mepenus pacxoia, YPOBHS B CMECTHUMOCTH;
c) PannorexHuueckue U3MepeHus;
d) DU3NKO-XUMHYECKHE H3MEPEHHS.

10. K kakoii 06;1acTi H3MepeHHii OTHOCUTCSI H3MEpPeHHe MacChl?

a) MexaHHUeCcKre H3MEPEHNS;

b) W3mepenus pacxo/ia, YPOBHS U CMECTHMOCTH;
C) PamuorexHIUECKHE U3MEPEHN;

d) DU3MKO-XMUMHYECKHE H3MEPEHHUSL.

CpeacrBa nuzmepeHui
1. Kakoii u3 npu3HakoB sIBJisieTcs BakHeiimeil xapakrtepuctuxkoid CH (mo
onpenenenuo uz PMI" 29)?

a) Bricokast TOUHOCTB;

b) HopmupoBaHHbIE METPOJIOTHYECKUE XAPAKTEPUCTUKH;

[IK-1.3.4
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c) Knacc rounocruy;
d) Metoj1 H3MEPEHHS.

2. Yto u3 HUKenepeyncIeHHoro siBJsieTcst pyHkuueii npeodpasopanus?
a) Y(X) =F;
b) X(Y) =F%
C) X =F-1(Y);
d) Y = F(X).

3. UTo U3 HUKeNepeYNCIeHHOT0 ABJIsIeTCA IPATyHPOBOYHOI XapaKTepUCTHKOM ?
a) Y(X) =F;

b)  X(Y)=F%

C) X =F-1(Y);

d) Y = F(X).

4. Kak pacmin¢posbiBaercs adopesuarypa HUC?
a) WzmepurenbHast nHGOpMalMOHHAsE CHCTEMA,
b) VHHOBaMOHHAsI ©3MEPUTEIIbHAS CUCTEMA;
c) WmnopTHas u3MepuTesbHas CUCTEMa;

d) NH}opMannoHHO-UCTIOTHUTENHBIN CUTHAT.

5. K kakoii rpynmne HOpMHUPYEMbIX METPOJIOTHIECCKUX XAPAKTEPUCTUK OTHOCATCH
BXOJHOM UMIIEJAHC M BLIXOIHOM l/IMHe)]aHC?

a) XapaKTEPUCTUKHU BIMSHHS Ha MOTPEITHOCTS;

b) XapakTepucTuku norpemsnocteit CHU;

c) JuHAMHYecKue xapakrepuctuku CU;

d) XapakTepPUCTHKH TyBCTBUTENbHOCTH CU K BHEITHUM (hakTOpaM.

6. K xakoii rpynine HOpMUPYeMbIX MeTPOJIOTHYECKHX XaPAKTePHUCTHK OTHOCATCS
BapHalUs MOKA3aHUHA U NOTPEelIHOCTh TPAJyUPOBKH?

a) XapaKTEePUCTUKH BIHMSHUS Ha TOTPEIIHOCTD;

b) XapakTepucTuku norpemHocreid CU;

C) JuHaMu4eckue xapaxkrepuctuku CU;

d) XapaKTepUCTUKH 4yBCTBUTEIbHOCTH CU K BHEIIHUM (haKTOpam.

7. HOFpell[HOCT]) HU3MEPEHUA, BbIPAaKCHHAsi B €AMHULIAX I/I3MepﬂeM0ﬁ BCJINYMHDI,
3TO:

a) abCoITIOTHAS TIOTPEITHOCTH;

b) OTHOCHTEIIbHAS TIOTPEUIHOCTb;
c) NpMBEICHHAs TIOTPEITHOCTE;
d) OCHOBHasl TOTPEIIHOCTb.

8. A0CO.TI0THAs1, OTHOCHTEJIbHASI M IPHBEIEHHAN MOTPENIHOCTH OTHOCATCS K
OJHOH KJIacCH(PMKALMOHHON IpyIIle NOrPelIHOCTel, KOTOPbIEe Pa3/IM4aloT:

a) B 3aBMCHMOCTH OT XapakTepa U3MEHEHHUs BO BPEMEHH;
b) B COOTBETCTBHUH C YCIOBUSAMHU M3MEPEHHI;

c) 10 CII0CO0Y BBIPAXKECHHS;

d) 10 XapaKTepy MPOSBICHHUS.

9. Metoanyeckasi, HHCTPYMEHTAJIbHAsI U CY0beKTHBHASI MOTPELIHOCTH OTHOCATCS
K OJHOM KJIaccH(PUKALMOHHOI rpynie norpemyocTeil, KOTopble pa3jinyaloT:
a) [0 UCTOYHUKY BO3ZHUKHOBEHHUS,;

b) B COOTBETCTBHUH C YCJIOBUSIMHU M3MEPEHH;
C) 10 c0CcO0Y BBIPaXKESHHUS;
d) TI0 XapaKkTepy MpOsBICHHUSI.

10. Mepa TBepOCTH — 3TO

a) HU3MEPHUTENBHBIN TPUbop;
b) CTaH/IapTHBIH o0paselr;
c) CPEJICTBO M3MEPEHHH;

d) M3MEPUTEIIbHBIN HHCTPYMEHT.




MeToabl M CpeAcTBAa M3MePEeHUIl HA TPAJUIMOHHOM M uMdppoBOM

MPON3BOJCTBE
1. Kak npaBuisHO pacmudpoBbiBaercs: adopesuarypa UUC?
a) HudopMannoHHO-U3MEPUTEIIEHBIE CUCTEMBI
b) VHHOBAIIMOHHAS H3MEPUTENbHAS CPEIa;
C) W3meputensHoe HHGOPMALMOHHOE CPEACTBO;
d) VHHOBAIMOHHO-HH(POPMAIHOHHAS CTPYKTYPA.

2. Kakoii U3 371eMeHTOB He BXoAUT B Tunosyw MUC?

a) JATYUKA
b) IIpeoGpasoBarens unTepdeiica;
C) nenmdparop;
d) AIITI.
3. Kakoii U3 21eMeHTOB He BXoaAuT B THnoByrw MUC?
a) aTYUKHA
b) [peo6pasoBatens uHTEpdEiica;
c) Jermdparop;
d)  ALIL
4. Konuesast Mepa JAJIMHBI — 3TO
a) AHAJIOTOBBI U3MEPUTENBHBIIA PUOOP;
b) U(POBOI CTaHAAPTHBIN 00paselr;
C) AHaJIOTOBOE CPEACTBO M3MEPEHHIA;
d) AHAJIOTOBBII M3MEPUTEIHHBIA HHCTPYMCHT.

5. Ha xakoM 3Tamne nosiBuj10ch HM(PpoBoe NPOU3BOIACTBO?
a) Wunycrpus 1.0;
b) Wunycrpus 2.0;
C) Wunycrpus 3.0;
d) Wunycrpus 4.0.

6. Kakas cucrema ne sxoautr 8 MDC?

a) EAC;
b) CAM;
c) ERP;
d) PDM.

7. Kakas a60peBuaTypa ucnoJjb3yercs Ajis o0o3Hauenus [lpoMebinieHHoro
HHTepHeTa Beweii?

a)  PSK;
b)  1OT;
c)  PDM;
d  PLM.

1. BbiOGepuTe 0OCHOBHYIO TEXHOJIOTHIO, KOTOPAsi MCMOJIb3YeTCsl VISl YIPaBJIeHust
ycrpoiictBamu IIpomMbIlJIeHHOT0 HHTEPHETA Bellei

a) o0J1auHasi;

b) Hepacrpe/eeHHas;
C) TpaAuIOHHAS;

d) MaIlIdHHasl.

9. Kakoe n3 npuBeieHHBIX TEXHHYECKHX CPeCTB He BXOJUT B OCHOBHbIE
3J1eMeHThI pemieHuil [IpoMBINIIEHHOr0 HHTEPHETA Belei?

e) [porpamMmuoe obecrieyeHue;
f) JATUYUKH,

0) HCIIOJTHUTEIBHBIC MEXaHM3MBI;
h) MHKPOKOHTPOJLIEPHI.

10. Kakoii U3 NyHKTOB He BXOJUT B YHCJI0 OCHOBHBIX 33124 METPOJIOTHYECKOTr0
o0ecnieyeHust Mpou3BoaCTBa?
a) AHAJIM3 COCTOSIHUSI M3MEPEHHH;
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b) MPOBE/ICHHE MTOBEPKU M KAJTHOPOBKU CPEACTB U3MCPCHHUIA;

C) pa3paboTka 00X HOPMATHUBHBIX JTOKYMEHTOB;

d) MPOBEJCHUE METPOJIOTHYECKOH IKCTIEPTH3bI KOHCTPYKTOPCKOM U
TEXHOJIOTUYECKON JOKYMEHTAIUH.

3ajanus i MPOBEPKU OCTATOYHBIX 3HAHUMN

Tun 1 3amaHrie KOMOMHHPOBAHHOTO THIIA C BEIOOPOM OJHOTO BEPHOTO
OTBETA U3 YEThIpeX MPEUIOKEHHBIX U 000CHOBAHUEM BBIOODA.
(MHCTpYKIMS: MPOYHMTANTEe TEKCT, BHIOCPUTE MPAaBHIBHBIA OTBET U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA).

Kaxk Bpl cunraere, kakoi 3¢ (deKT ucnosib3yercs B TepMonape?

a) Dddext Tomrcona

b) Dddekr [TensThe

c) Dddekr 3ecbeka

d) Dddexr dxo3edcona

O®OPMIJIEHUE OTBETA (OTAJIOHHBIM OTBET):

Dddexr 3eebeka, unu tepmodaekTpuueckuid. MMeHHO 3TOT 3ddekT
OTIpe/IeIIIeT MPUHIIUT JICUCTBUS TEPMOTIap.

Tun 2 3agaHue KOMOMHHMPOBAHHOI'O THIIA C BBIOOPOM HECKOJIBKUX
BApHAHTOB OTBETa U3 MPEIJIOKEHHBIX U Pa3BepHYTHIM O0OOCHOBAaHHEM
BEIOODA.

(MHCTpyKIMS: MPOYUTANTE TEKCT, BHIOEPHUTE MpaBUIbHBIC BapUAHTHI
OTBETA M 3aIUIIUTE apTryMEHThI, 000CHOBHIBAIOIIIHNE BHIOOP OTBETOB).
VYKaxute MOJIeiu, BXOIAIIME B LIETIOYKY MOJENE CTPYKTYPHOM CXEMBI

U3MEPEHUI

a) Mogaens mipoliecca U3MepeHu;

b) Moeinb GU3NIeCKON BETUYNHBI;

C) Mogenb cpeicTBa H3MEPEHHI;

d) Moienib 00pabOTKH Pe3yIbTaTOB H3MEPEHUH;
e) Moens BXOJIHOTO CUTHANA;

f) Mojienb pe3ynbraTa HaOJI0ICHHS.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

Mogenu ¢u3n4ecKkoil BEIMUYMHBI, CPEICTBA M3MEPEHHMH U pe3ylbTaTa
HaOJIIO/IEHNsI — OCHOBHBIE 3JIEMEHTHI HIDKHEW LIEMOYKH CTPYKTYpPHOMU
CXEMBI U3MEPEHUI

Tun 3 3amaHue 3aKPHITOTO TUIIA HA YCTAHOBJICHUE COOTBETCTBHSI.
(MHCcTpyKMs: mpoyuTaiTe TEKCT M YCTaHOBUTE cooTBeTcTBHE. K
KOKIOW  TMO3MIMM, JaHHOW B  JieBOM  croilie, moadepure
COOTBETCTBYIOIIYIO MMO3UITUIO B PABOM CTOJIOIE).

VKaXuTe TMapy <«HAaMMEHOBaHHE IOTPEHIHOCTH» - «0OO3HaYeHHE
MOTPEITHOCTH)

a) OTHOCHUTEJIbHAS MTOTPEIIHOCTh

b) NPUBE/ICHHAs TIOIPEIIHOCTh

c) a0COJIFOTHAS MTOTPEIIHOCTh

d) MOCTOSIHHAS TOTPEIIHOCTh

1) A

2) d

3 v
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4) C

Kirou ¢ otBeTamu
a
2 3 1 4

(o
o
o

Tun 4 3aganue 3aKpBITOTO THIA HA YCTAHOBIICHUE ITOCIIEIOBATCILHOCTH.
(MHCTpYKIWMS: MPOYUTANTE TEKCT W YCTAHOBUTE IOCIIEIOBATEIBHOCTD.
3anumuTe  COOTBETCTBYIOIIYIO IOCIEIOBATENBHOCTh OyKB — ClieBa
HaIpaso).

Pacrionoxure mpuBeCHHBIE ONEpalid B MOPSAKE WX HCHOJB30BaHUS
pu 00pabOTKe Pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHHI

a) OLICHKA IPAHMIIBI CIIy4alHOMN IIOTPELIHOCTH

b) OLIEHKAa CpeAHEro apu(pMEeTHYECKOr0 pe3ysbTaTa U3MEpeHUN
C) OLICHKA IPAHMIIBI CUCTEMAaTUYECKON ITOTPEUTHOCTH

d) OLICHKA I'PaHMIIbl CYMMapHON OTPEIIHOCTH

Kirou ¢ otBeTamu
1 2 3 4
b c a d

Tun 5 3anaHue OTKPHITOro TUIA C Pa3BEPHYTHIM OTBETOM.

(MacTpykuus:  mpouyuTaiiTe TEKCT M 3allMIIMTE  Pa3BEpHYTHIN
000CHOBaHHBIN OTBET)

OO6ocHyiiTe, Kakoll METOJ| MCHOJB3YETCSI IPU H3MEPEHUAX Tuamerpa
BaJla IJ1aIKUM MUKpOMETpoM?

O®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):

Meto HENmOCpPEeNCTBEHHOM OLEHKU. JlaHHOe WM3MEepeHHe — TUIUYHBII
MpUMep TMONYYEeHUS pe3ylbTara HAOMIOJACHHUS HEMOCPEICTBEHHO U3
MOKa3aHUM UCIOJIb3YEMOT0 CPEJICTBA U3MEPEHHS (MUKPOMETPA).

Tun 1 3aganne KOMOMHUPOBAHHOTO THUIIA C BEIOOPOM OIHOTO BEPHOTO
OTBETA U3 YEThIpeX MPeUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
(MaCcTpyKIMs: mpoYMTaldTe TEKCT, BHIOEPUTE MpaBUIbHBIA OTBET U
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA).
Kak BBl cumTaere, 4To W3 MEPEUUCIEHHOIO OTHOCUTCS K YCIOBHIM
W3MEPEHUH, IPU KOTOPBIX BIMSIONINE BETUYNHBI HAXOATCS B IIpeenax
CBOMX pabouux obnacteit?

a) HOpMaJIbHBIE YCIIOBHS H3MEPEHHUIA;

b) npeJieNnbHbIe YCIOBUS U3MEPEHHIA;

c) TpaHUYHBIC YCIOBUS N3MEPEHUI;

d)  pabouwue yciaoBHs H3MEPEHHI.

O®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):

Hopmanbabie ycioBusi w3MepeHWN. DTO OCHOBHOW HA0Op YCIIOBHMA
W3MEpEeHUl, KOTOphI€ JOJKHBI OBITh BBIIEPKAHBI B H3MEPHUTENIBHBIX
IIOMCIICHUAX.

Tun 2 3aganue KOMOMHHUPOBAHHOIO THIIA C BBIOOPOM HECKOJIBKHX
BapUaHTOB OTBETAa M3 MPEIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBaHHEM
BBIOOpA.
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(MuCcTpyKIMst: mpouYuTaiTe TEKCT, BHIOCPUTE NpaBHIbHBIC BapHAaHTHI
OTBETA U 3aIUIINTE aPTyMEHThI, 000CHOBBIBAIOIIKE BHIOOP OTBETOB).
VKaXKUTEe CpeACTBA H3MEPEHHH, OTHOCSIIMXCS K TPYIIEe PYYHBIX
M3MEPUTEIBHBIX HHCTPYMEHTOB

a) [ITaHreHIMPKYJIb;
b) Buneomukpockorr;
C) Mukpomerp;

d) [Mpodmiomerp;
e)  Hyrpowmep;
f) Kpyrnomep.

O®OPMJIEHUE OTBETA (3TAJIOHHLIN OTBET):

Hytpomep, Mukpomerp, LlTanreHuupkyiab — MOOMIIbHBIE NTEPEHOCHBIE
pY4YHbIE H3MEPHUTEIbHBIE WHCTPYMEHTBI, He TpeOyrolye IOJroi
HACTPOMKU U KanuOpPOBKH, HE MMEIOUINE CTAIlHOHAPHOI'O MAaCCHUBHOTO
Kopimyca

Tun 3 3agaHue 3aKpbITOro THIIA HA YCTAHOBJIEHUE COOTBETCTBHUS.
(Mucrpykuus: IlpounraiiTe TEKCT M ycTaHoBUTE cooTBeTcTBHE. K
KaX/10ll  MOo3uMuuM, JaHHOM B JIeBOM  croyidle, mnojadepute
COOTBETCTBYIOIIYIO MO3HIIMIO B IPABOM CTOJIOIIE)

Vkaxure napy «eauHuna (U3NYEeCKON BEITUYMHBD» - «yHHUBEpCAJIbHAS
(dbu3nyecKas MoCTOSTHHASN

a) MeTp

b) amrep

c) KUJIOTPaMM

d) KEJIbBUH

1) 3apsijl YIEKTPOHA

2) CKOpOCTH CBETa

3) noctosiHaas [Lnanka

4) rnocroguHasa boiabiiMana

Koy ¢ orBeTamu

a b C d
2 1 3 4

Tun 4 3aganue 3aKpbITOrO THIIA HA YCTAHOBJIEHUE I1OCIIEI0BATEIBHOCTH.
(Muctpykuus: Ilpounrtaiite TEKCT M YCTAaHOBHUTE IOCIEIOBATEIHHOCTD.
3anummMTe  COOTBETCTBYIOILYIO —IOCJIEIOBATENbHOCTh OyKB — ClleBa
HaIpaso)

Pacnionoxxure pydHOH HM3MEPUTENbHBIH HMHCTPYMEHT B  IOPSJIKE
YBEJIMYEHUS TOUHOCTH

a) Muxkpometp

b) Hyrpomep

C) [IITaHreHINUPKYIIb

d) ITanrenpeiicmac

Koy ¢ otBeTamu
1 2 3 4
c d a

(ox




Tun 5 3aganue OTKPBITOro THUIIA C Pa3BEPHYTHIM OTBETOM.

(ITpounTaiiTe TEKCT M 3alUIINATE PAa3BEPHYTHI 0OOCHOBAHHBINA OTBET)
Onpenenure, Kakol  METOJ  HMCHOJB3YETCS IPU  U3MEPEHUSX
TEeMIIepaTypsbl BOAbI TEPMOIAPOH.

O®OPMJIEHUE OTBETA (TAJIOHHBIN OTBET):

Meron KOCBEHHBIX M3MEpPEHUH. BBIXOJHOM CUTHAI TepMomapbl —
JIEKTPUUECKOE HANpsDKEHUE, KoTopoe 1o (opmyine mnpeodpasyercs B
TEMIEPATypy.

Tun 1 3aganre KOMOMHMPOBAHHOTO THIA C BBIOOPOM OJJHOTO BEPHOTO
OTBETA U3 YCTHIPEX MPEUIOKCHHBIX B 000CHOBaHHEM BHIOOPA.
(MHCTpYKIMS:: TPOYMTANTE TEKCT, BBIOEPHUTE TNPABUIILHBIA OTBET W
3aIHIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA).
VKaxuTe, KaK Ha3bIBAIOTCS JIATYMKH, B KOTOPBIX K OIHOMY
npeoOpa3oBaTeio MOAKIIOYACTCS PSII CEHCOPOB, BOCIHPHUHUMAIOIINX
pa3IMYHbIE MM OJHOTHUITHBIC BETUYNHbI?

a) CpencrBa u3aMepeHuil;

b) MHOroGyHKIHOHATbHEIC,

C) KOMIUICKCHBIC;

d) MyJabTHCEHCOpHBIE.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
MynbTHUCEHCOpPHBIE AATYUKU. TOJIBKO TaKHE JATYUKUM UMEIOT B CBOEM
COCTaBE€ CEHCOPBI PA3IMYHBIX BEIMUMUH.

Tun 2 3agaHne KOMOMHHUPOBAHHOTO THIA C BBHIOOPOM HECKOJIBKUX
BapUAHTOB OTBETA W3 IMPEMIOKEHHBIX M Pa3sBEPHYTHIM OO0OCHOBAHHEM
BBIOOpA.
(MHCTPYKIUS: MPOYNTANTE TEKCT, BHIOEPUTE NPABHIBHBIC BapHUAHTHI
OTBETa H 3aIUIIUTE apTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB).
Omnpeenure, KaKue U3 MPUBEIEHHBIX METOIOB OTHOCSATCS K TPYIIIIE
METOJIOB CPAaBHEHUS C MEPOA?

a) HemocpencTBEeHHOM OIEHKH

b) HyneBoit

C) KOCBCHHBIH

d) nuddepeHnmanbHbIH

€) 3aMelcHHs

f) coBmagenuit

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
HyneBoii, tuddepeHnanbHblii, 3aMeIIeHUs] U COBIAJEHUH — OCHOBHBIE
METO/BI U3MEPEHUM IPYIIBI CPABHEHHUSI C MEPOM.

Tun 3 3aganue 3aKpbITOTO THINA HA YCTAHOBJIEHUE COOTBETCTBUS.
(Muactpykumst: IlpounrtaiiTe TEKCT W YCTaHOBHTE COOTBeTCTBHE. K
KOKJIOW  TO3WIMH, JaHHOW B  JIEBOM  CTOJIOIlE, TMOJI0EpHTe
COOTBETCTBYIOIIYIO TIO3HUIINIO B IIPABOM CTOJIOIIE)
Ompenenure napy «CpeacTBO U3MEPEHUS» U «METO H3MEPEHUS»

d) IITaHTECHIMPKYJIb

b) tepmonapa

C) uW3MepuTelbHas FOJOBKA
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d) paBHOMICUKE BECHI

1) muddepeHnranbHbIIA

2) HEMoCpeJCTBEHHON OLCHKU
3) MIPOTHBOMOCTABJICHHS

4) KOCBEHHBIX H3MEPEHUIA

Koy ¢ orBeTamu
a b c d
2 4 1 3

Tun 4 3agaHue 3aKphITOTO THIIA HA YCTAHOBICHUE TTOCICIOBATEILHOCTH.
(Muctpykuus: IlpounrtaiiTe TEKCT M YCTAaHOBMUTE IOCIIEIOBATEIBHOCTD.
3anuImuTe COOTBETCTBYIOIIYIO  IOCIIEAOBATEIbHOCTE OYKB  ClieBa
HaIpaso)
VKaXUTE dTalbl K3MEPUTEIILHOMN 33/1a4 B IOPSIIKE MX BBIMOJHCHHUS

a) IlmanupoBaHHE 3KCIIEPUMEHTA

b) BeinoaHeHre H3MEPEHHIA

c) IlocranoBka 3amauu

d) IlnanmpoBaHue M3MEPECHHMIA

Kirou ¢ otBeTamu
1 2 3 4
c d a

(ox

Tun 5 3aganue OTKPBITOro THIA C Pa3BEPHYTHIM OTBETOM.

(ITpounTaiiTe TEKCT M 3aMUIIATE PA3BEPHYTHII 0OOCHOBAaHHBIN OTBET)
Ob6ocHyiiTe, Kak NpaBUIbHO OOO3HAYMTH TEPMOMNAphl C TOUKHU 3PEHUS
KJIACCU(UKALMOHHBIX TPYII, €CIM TEPMOMETPHI B IIEJIOM — 3TO BUJ
CPEICTB U3MEPEHUN

O®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):
Tepmomapa — THUN CpeACTB HU3MEPEHUH, MMEIOMIMX OOIIUN MPUHIIMIT
JEUCTBHUS U CX0XKYI0 KOHCTPYKIHUIO.

Cuctema oLleHUBaHMS TECTOBBIX 3a/laHUIA:

1 tun) 3agaHue KOMOMHHMPOBAHHOIO THMA C BBIOOPOM OJHOIO BEPHOIO OTBETA U3
YeThlpeX MpeIOKEHHBIX W O0OOCHOBaHMEM BBIOOpDA CUUTAETCS BEPHBIM, €CIU IPABUIBHO
yKa3aHa 1Iudpa W MPHUBEICHBI KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble NPH BBIOOpPE OTBETA.
[TonHOEe coBmajgeHHE C BEpHBIM OTBETOM OIlEHMBaeTcs 1 OanjoM, HEBEPHBIM OTBET WM €ro
orcyrcTBue — 0 6aos.

2 tun) 3asaHue KOMOMHUPOBAHHOTO THUIIA C BBIOOPOM HECKOJBKUX BapUAHTOB OTBETA M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUHMTAETCS BEPHBIM, €CIIM MPABHILHO
yKa3aHbl HUGPHI U MPUBEIEHBl KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TomHOE COBMazicHNE ¢ BEPHBIM OTBETOM OIleHHUBaeTCs | 0ayuioM, €ciii JOMYIIEHbI OMIMOKU HITN
OTBET OTCYTCTBYeT — 0 6ayuIoB.

3 tun) 3amaHue 3aKpHITOTO THUIA HAa YCTAHOBJICHWE COOTBETCTBHSI CUMTACTCS BEPHBIM,
€CIIM YCTaHOBJICHbI BCE COOTBETCTBHS (MO3UIMM M3 OIHOTO CTOJOIA BEPHO COMOCTABIIEHBI C
NO3UIUSAMH Apyroro ctojdua). [lonmHoe coBnazeHne ¢ BEpHbIM OTBETOM OllIeHHBaeTcs 1 6amiom,
HEBEpHBIN OTBET WM ero oTcyTcTBUE — ) Oanios

4 tum) 3amaHue 3aKpPBITOTO THUIA HA YCTAHOBIICHHE ITOCIEIOBATEIHLHOCTH CUHUTACTCS
BEPHBIM, €CJIM MpPaBUJIBHO yKa3aHa Bcs mocienoBarenbHOCTh nu¢p. [lomHoe coBmagenue c




BCPHBIM OTBCTOM OLICHHUBACTCA 1 63.JIJ'IOM, CCJIM JOMYIICHBI OIIMOKH MJIK OTBET OTCYTCTBYCT — 0
0asu10B.

5 Tun) 3agaHue OTKPHITOIO THIA C Pa3BEPHYTHIM OTBETOM CUUTAETCSI BEPHBIM, €CIIU
OTBET COBIAJACT C ATAIOHHBIM IO COACP)KAHMIO M IMOJHOTE. [IpaBHIIbHBIN OTBET 3a 3aJaHue
olLlIcHUBaeTCs B 3 Oajuta, €C JIOMyIIeHa OJJHa OmKOKa \HETOUHOCTb \ OTBET NPaBUIBHBIN, HO HE
HOJHBIH - 1 Oa, ecinu fgomymeHo 6osiee 1 omuOKy \ OTBET HENPaBUIIBHBIHA \ OTBET OTCYTCTBYET
— 0 Oamos.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AUCHUIUIMHE OOyYaromuXcs 3a0YHOU (OPMBI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX pabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PAabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENAONIME  HPOLEAypbl  OLIEHUBAaHUS
MH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK M IPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaly 00y4aroIuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3HaueHue cOBpeMEHHOM JEKIMU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALKIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJeM JUCUMIUIMHBI, METOJOB HAy4yHOr'O MO3HAHMs, HOBEHIINX
JOCTUXKEHUI HayyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUTIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOIIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOIM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4Y€HHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsiBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Uil CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HayuyuTbCsd METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U OHSATHI.

JlekunoHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd  CIalI0oB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeocTaBieHus JEKIIMOHHOT0 MaTepuana:

— Ipe3cHTaLNs;

—  BUJCOPOJIUKH;




—  BHJIEOYPOKHU;
—  CTEHIBL

1. BBoaHas 4acTh JeKIuM (BCTYIUICHHE) MPEAYCMATPUBACT BPEMs Ha MPOBEPKY TOTOBHOCTH CTYICHTOB K
3aHATHIO (MX HAJTMYUE W OCMOTP BHEIIHETO BH[A, TEKYLIMH KOHTPOIb NPONUACHHOTO paHee ydeOHOro MaTepuana),a
TaKke OOBSBICHHE TEMbl JICKLUH, e€ Lielieil, peKOMEHAAIMI 10 HCHOIb30BAHUIO YYeOHOW JHUTEpaTypbl B 4achl
CaMOCTOSATENTFHON paboTHI, ¢ yKa3aHHeM maparpadoB (CTpaHUII) U ITOJTHBIX HANMEHOBAaHUN M3TaHUH.

Bemynnenue:

- mema aekyuu;

—  yuebHble yenu, Komopwle O0NNHCHbL OblMb OOCMUSHYMbl HA JIeKYULL,

YuebHble BORPOCHI;
yuebHas tumepamypa.

Koumponvuvie sonpocwt (npumep):

1. Hazosume memponozuueckue Xxapakmepucmurku cpeocms uzmepenuil.

2. Jlatime xapaxmepucmuxy 0CHOGHOU NOZPEUWHOCIMU USMEPEHUSL.

3. Hazosume ucmounuxu 00OnOIHUMENbHBIX NOZPEUHOCHEN U3MePeHUIL.

2. OcHOBHas 4YacThb JICKIIMHM pPAaCKPBIBACT Y4YCOHBIC BOMPOCHl 3aHATHA. [lpu HE0OXOAUMOCTH
KOHKPETHU3UPOBATh yUCOHBIN MaTepual, TJIaBHbIC (y3JIOBBIC) BOIPOCH MOTYT COACPIKATh IMOABOIPOCHI.

THousmue o eduncmee usmepenuii u €20 OCHOBbI:

—  YCRO08UsL €OUHCMBA UBMEPEHUTL,

—  HOpMAMuHble OCHOBbL COUHCMEA USMEPEHULL

—  Op2aHU3AYUOHHBIE OCHOBbL COUHCMEA USMEPEHUTL,

—  MexXHuyYecKue 0CHOBbl eOUHCMBA USMEPEHUIL.

3. B 3akIOYMTESIbHOW YacTH IIEKIMU CJEAyeT IUIAHHPOBaTh BPEMsI HA BBIBOJBI, BBLAAYY 3aaHUS
CTY/ICHTaM Ha CaMOCTOSITEIbHYIO PabOTy, OTBETHI Ha BOMPOCHI 110 MPOIICHHON TeMe, [TOJBEICHUE UTOTOB, a TAKIKE
Ha 0OIIME BBIBOIbI, IOMOTAIOIIHE OCMBICIHTD BCIO JICKIIUIO, OTUYETIUBO BHICBETUTH €€ OCHOBHYIO HCHO.

3akmouumenvuas yacmo

1. Bv1800v1 no nexyuu.

2.006vs61eHUe 0OYeHOK CmyOeHmam no UHUYUAMUBHOM)Y KOHMPOIIO.

3.3a0anue cmydenmam Ha camocmosmenvHyIo paoomy.

4.0meemvl Ha 60NPOCHL CHYOEHMOS.

11.2. Metoauueckue YyKa3aHusi A7 OOY4YalOIIMXCSl MO BBIIOJHEHHUIO JIa0OPATOPHBIX
pabot

B xozme BbIMONHEHMS J1a0OpPAaTOPHBIX paboT oOy4aromuiCs JOJDKEH YIIyOuTh U
3aKpenuTh 3HAHWS, MPAKTHYECKHWE HABBIKH, OBIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTEepUCTHKOM 0Oydaromierocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue 1abopaTOpHBIX pabOT 00ydaroIMMCS SBISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JTUCHMIUIMHBI, OIpelesiseMoi y4yeOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIETYIONUX OCHOBHBIX 33/1a4 00yJaromIerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3AIUs TEOPETHUYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH [0 N3y4aeMOH JTHUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajanuie u TpeOOBaHUS K MPOBEACHUIO Ja0OPATOPHBIX PadoT

3aaHue K BBIMIOJHEHUIO JTa0OpaTOpHON pabOTHl BHIAAETCS IMpErnojaBaTelieM B Hayaie
3aHATHUS B COOTBETCTBHH C TUTAHOM 3aHATHH. TeMbl 1abopaToOpHBIX padOT MpUBEACHHBI B TaOM. 5
JAHHOU TTPOTPAMMBI.

BrimotHeHME 1a00paTopHO pabOTHl COCTOUT U3 TPEX ITAIOB:

— AKCIIEPUMEHTATIBLHO-TTPAKTHYECKOTO;




- PaCYCTHO-aHAJIUTUYICCKOT O,
— KOHTPOJIBHOI'O B BUAC 3allIUTLI OTUCTA.

Bo BBomHON uyacTH mpoBeneHHs J1a0OpaTOpHOM paboOThl  IpeaycMaTpPUBAIOTCS:

BCTYIUICHUE, BBEJCHHE, IOBEACHHUE 10 00YJaIOIINXCsl OCHOBHBIX Mep O€30MMacHOCTH TIpH paboTe
¢ mpubopamu U 000pyA0BaHUEM JTaOOPATOPHUH.
BBoaHas yacTh IuIaHa Tak K€ JODKHA BKIJIIOYATh IPOBEPKY MOATOTOBIEHHOCTH CTYACHTOB K
3aHATHIO (IIPOBEpPKA BBIMIOJHEHUS 3aJaHusl, 3HAHUI MO TeMe 3aHATHUS, 3HAHUIO PYKOBOMISIINUX
JOKYMEHTOB U JIp.). KOHTpOJIbHBIE BOIPOCH! JOKHBI (POPMYIUPOBATHCS TaK, YTOOBI OTBETHI HA
HUX [03BOJISUIA YOEAUTHCS B MOATOTOBICHHOCTH CTYACHTOB K 3aHATHUIO.

OcHOBHast yacTb 3aHATHS JOJDKHA  BKJIIOYATh  IOCIEIOBATEIBHOCTH  pabOTHI
oOydaromuxcsi U MpernojaBaTesis Ha 3aHATUU: TMOJArOTOBKA JIa0OpaTOPHOrO OOOPYIOBaHHS K
paboTe; MOPSIOK MPOBEACHUS JKCIEpPUMEHTa (OmbiTa) — OTpabaThiBacMble BOMPOCHI (3a/1adH,
NENCTBUS) U UX KpaTKOE CO/ep KaHUE; MPUBEACHUE J1a0opaTOPHOro 000PYAOBAHUS B UCXOIHOE
COCTOSIHUE; aHAJIM3 MOJIyYECHHBIX PE3Y/IbTaTOB U 0(hDOPMIICHHE OTYETA.

B 3ananuu Ha nabopatopHyro paboTy yKa3bIBaIOTCSA:

— HAaUMEHOBAHHE TEMBI,

— y4eOHbIE 1IeIH;

— BpEMS M MECTO MPOBE/ICHHUS,

— nepeyeHb oTpabaThIiBaeMbIX Y4€OHBIX BOIPOCOB;

- OpraHU3aIIOHHO-METOINYECKHE YKAa3aHHUsA CTYACHTaM I10 IOATOTOBKE W TPOBEICHHIO
3aHATHUS;

- MEPEYEHB JIUTEPATYPHI (TOKYMEHTOB), MOJIJICIKAIINX U3YICHUIO TIEpe]T 3aHATHEM;

— OTY€THBIE JIOKYMEHTH (MaTepuainbl) M0 JabopaTopHOd paboTe U CPOKH UX
NPE/ICTaBIICHHUS.

B 3aganumn Ha nabGoparopHyro paboTy mpernojaaBaTelb MOXET YKa3aTh IepeueHb
KOHTPOJIbHBIX BOIIPOCOB, HEOOXOAUMBIX JIJIsl IPOBEPKH TOTOBHOCTH OOYUYAIOMIMXCSI K 3aHATHIO.

B nmepedenp nuTeparypbl U MaTepuaioB JJs MOATOTOBKHU M MPOBEACHUS JTaOOPATOPHON
paboTBl MOTYT BKJIIOYATHCA YYEOHMKH M Yy4eOHBbIE MOCOOWsS, TEXHUYECKHE OIUCAHHS W
9KCILTyaTAllMOHHbIE HMHCTPYKIMHK JAa0OpPaTOpHOro OOOpYHOBaHUS, HHCTPYKIMH IO Mepam
0€301aCHOCTH, PA3JIMYHbIEC CIIPABOYHBIC M IPYTHUE MaTEPUAIbl, HEOOXOAUMBIE IJIs1 paOOTHI.

B oTueTHBIX MaTepuanax B 3aJaHHMU, KaK MPaBWIIO, YKa3blBaloTcsa: (opMa OTueTa; Kak
JIoJKeH ObIThb odopMiieH HUPPOBOM u rpaduueckuid MaTepuaia; MOPSAIOK CpaBHEHUs
MOJIyYEHHBIX PE3yJbTaTOB C PACUETHBIMH, OIICHKA MOTPEIIHOCTEH; MOpPSI0K (HOpMyITHpPOBKU
BBIBOJIOB M 3aKJIFOUEHHIA; TOPSIOK 3aIIUTHI BHIMTOJIHEHHOH paboTHI.

Crpykrypa u hopma oTuera o 1abopaTopHOU pabore

Otuer o nmabopaTopHO paboTe NOKEH COAepKaTh: TUTYIbHBIN JIUCT, OCHOBHYIO YacCTh,
BBIBO/IBI 110 PE3YJIbTaTaM UCCIICIOBAHH .

Ha mumynonom nucme NOMKHBI OBITh yKa3aHbl: HAa3BaHUE JUCHUIUIMHBI, Ha3BaHHE
nabopaTopHOM pabOThl, (aMUIIUS W WHUIMAIBl TpenojaaBarensa, (aMuwidsg W WHUIHAATBI
CTYJIEHTa, HOMEp €ro y4eOHOM TPYIIIbI U JaTa 3aIluThl paboTHI.

Ocnosnast wacmv JODKHA COJIEPKATh 3aJaHue, pPe3yJabTaThl JKCIEPHUMEHTAIHHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHUE MaTePUAITbI.

Bb1600b1 TI0 TIpOJIETaHHON paboTe TOJKHBI COACP)KATh PEKOMEHIAIIUY 110 YIYUIICHHIO
yCIIOBUH Tpylia Ha paboyeM MecTe.

TpeboBanus Kk 0(hOPMICHHUIO OTYETA O Ja00PATOPHOM padoTe

TUTYNBHBIN JIUCT OTYETA JIOJDKEH COOTBETCTBOBATH MIA0JIOHY, IPUBEICHHOMY B CEKTOpE
HopMatuBHOM nokymenraruu ['Y AIT https://quap.ru/standart/doc

OdopmieHre OCHOBHOM 4YacTWU OT4YeTa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpeOGoBaHus NpHUBEAEHBI B CEKTOpEe HOpMATHBHON aokymeHTammu [YAII
https://quap.ru/standart/doc
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IIpu ¢opmMupoBaHMM CHHMCKA UCTOUYHUKOB CTYJCHTaM HEOOXOJUMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra [OCT 7.0.100-2018. Ilpumepsl ogopMieHHs CIMHUCKAa HCTOYHHUKOB
NPUBENICHBI B CEKTOpe HOpMaTuBHOU nokymenTanuu ['Y ATl https://quap.ru/standart/doc.

11.3. Metoauueckue yKazaHUS Ui OOYYarOMIMXCS IO MPOXOXKIACHUIO KypCOBOTO
MIPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOI pabOTHI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOLIMXCS OTBITA
KOMIUIEKCHOTO pellieHus] KOHKPETHBIX 3a/1a4 MPOPeCcCUOHANBHOMN JAeITeIbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BOJIsIET 00yUJaIOIIeMYCs:

— CHCTeMaTU3HpOBaThb U 3aKpENUTh IOJYYEHHbIE TEOPETHYECKHE 3HAHUA U
OPaKTUYECKHEe YMEHHUS IO TNPO(PECCHOHANBHBIM YYEOHBIM ITUCHMIUIMHAM M MOAYJISM B
COOTBETCTBUU C TPEOOBAHUSIMHU K YPOBHIO MOATOTOBKH, YCTAHOBIEHHBIMU MTPOrPaMMOIl yueOHOM
JUCHUIUIMHBL,  TPOTPaMMOM  TMOATOTOBKM  CIIEUUAIMCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIIH;

— TPUMEHUTHh TOJYYECHHBIC 3HAHUS, YMEHHS M TNPAKTHUYECKUH OIBIT MPHU PEIICHUH
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHJaMU NMPO(ECCHOHAIBHOM JeATEIIbHOCTH
10 HAIPaBJICHUIO/ CIIEUATBHOCTH/ MPOTpamMMme;

—  yrayOWTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 33JJaHHOIN TEMOW;

— chopMupoBaTh yMEHHUS TNPHUMEHATh TEOPETHYECKHE 3HAHHWS TPU  PEIICHUH
HECTaHAAPTHBIX 3a7ay;

— TpUOOpECTH ONBIT AHAIUTUYECKOW, pPACYETHOW, KOHCTPYKTOPCKOM paboThl U
c(hOopMHUPOBATh COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yMeHHUS paOOThl CO CHEIUAIBHOW JIUTEPAaTypoOM, CIPABOYHOM,
HOPMATHUBHOW M MPAaBOBOM JTOKyMEHTAIMEH 1 MHBIMU HH()POPMAITMOHHBIMU HCTOYHUKAMH;

— cdopmupoBath yMeHHUS (HOPMYIHpPOBATh JIOTHUYECKH OOOCHOBAaHHBIE BBIBOJDI,
MPEUIOKEHHUS U PEKOMEHIalliU TI0 Pe3yabTaTaM BBITIOJIHEHUS PaOOThI;

— pa3BuTh NpohecCHOHATBHYIO0 MUCHbMEHHYIO U YCTHYIO PeUb 00Y4aroIIerocs;

— Ppa3BUTh CUCTEMHOE MBIIUIEHNUE, TBOPYECKYID WHUIMATHUBY, CAMOCTOATEIHHOCTb,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTD 33 IPUHUMAEMBbIE PEIICHHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pETYISpHOW pabOThI Halx peleHueM
MIOCTABJICHHBIX 3a]1a4.

CTpyKTypa NOSCHUTEIbHON 3aMCKH KYPCOBOTO MPOoeKTa/ paboThI

[TosicHuTenpHas 3amucKa JOJKHA COJIEPKaTh SICHO M3JIOKEHHYIO MOCTAaHOBKY 3ajayd,
KpaTKOG OIINCaHUuec TGOpeTI/ILIeCKI/IX HpeI[HOCBIJ'IOK II0 TEMAaTHUuKE KprOBOI\/’I pa6OTI>I, 3JICMCHTBI
HEOOXOJUMOTO Ui BBHIMOJIHEHHs paboThl MaTeMaTH4YecKOoro ammapara, HeoO0XOoauMoe
KOJINYECTBO pvaeTOB, HpI/IBCI[eHI/IC BBIBOJAOB IIO pGSYHI)TaTaM 3TUX pvaeTOB, CIIUCOK
HCIIOJIb30BaHHOM TUTEPATYPHI.

TpeboBanust k 0OpMIICHUIO MOSICHUTENBHOM 3alMCKN KYPCOBOTO MPOEKTa/ paboThl
TpeboBanust Kk 0(OPMIICHUIO MOSICHUTENBHOM 3allUCKU KypCcOBOM paboThl / IpoekTa
usnoxens! Ha caiite ['YAII (http://quap.ru/guap/standart/obl main.shtml).

11.4. Metoauyueckue yKazaHUs ISl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B Xxoje BBIOTHEHHUS CaMOCTOSATENBHON pabOThI, O0YUAIOIIHIICS BBHIOTHIET paboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEroiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOyvaroruxcst 1Mo 3a04HOM ¢dopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIBHYIO paboTy.

B mporecce BBITTONIHEHHUS CaMOCTOSITEIHLHOW pabOThI, y 0oOywaromerocs (GopMHUpPYeTCs
1eecoo0pa3Hoe TUIAHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
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U HaBBIKM B YCBOCHHU W CHUCTEMAaTH3aIMM NMPHOOpETaeMbIX 3HAHUH, O0OecreYrBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHsI, IOMOTAaeT IIOJIyYUTh HABBIKH TTOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKUN MaTepHall 1o TUCIHUILIHHE;

—  METOJMYECKHE YKa3aHHS IO BBHIMOJTHCHUIO KOHTPOJIBHBIX Pa0OT (i1 00yJaromuxcs
10 3204HOM (hopMe 0OyueHHs).

11.5. Mertoauueckue yKazaHusl JUIsl OOyYaroIIMXCsS IO IPOXOXKICHUIO TEKYILIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAaEMOCTH IIPEIyCMaTpPUBAaET KOHTPOJIb KayeCcTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUIMHBI.

B TedeHne ceMecTpbl CTYACHTHI

- U3Y4aroT JICKIMOHHBIA MaTepHual 110 JUCLUIUIMHE;

- BBINOJIHAIOT TECTUPOBAHMSI 110 MaTepuaam Jiekuuu B cpene LMS;

- BBIIIOJIHSAIOT KOHTPOJIbHBIE pa0OTHI U JOMAIIIHUE 3aaHUSL.

HJ’IH TCKYIICTO KOHTPOJIA YCIICBACMOCTU HCITIOJIB3YIOTCS TECThI, IPUBCICHHBIC B Ta6J'II/II_Ie
18.

11.6. MeTtoau4veckue yKa3zaHUs I OOy4YaIOUIUXCS MO MPOXOKIACHHUIO MPOMEKYTOUHON
aTTeCTallUU.

[Ipomexxyrounast ~ arrecTamusi  OOy4alOmIUXCS  MPEAYyCMaTpUBAaeT  OlLCHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHMs MO aucHumimHe. OHa BKIIOYAeT B
ceost:

— D9JK3aMeH — (opma OLEHKM 3HaHUN, MOJNYUYEHHBIX OOyYaroIUMci B Ipolecce
W3YYEHHUS BCEW MUCHUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITENLHOM paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pPEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpPaBWIIO, MPOBOJUTCS B
NepUoJl HK3aMEHALlMOHHOM CECCMM W 3aBEpIIAeTCs aTTECTAlMOHHOM OLIEHKON «OTIUYHO,
«XOPOIIOY, KYTOBICTBOPUTEILHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLIEHOK MPHU MPOBEACHUU TEKYIIETO KOHTPOJIS U MPOMEXYTOUHOH aTTecTaluu
OCYILIECTBIISIETCS B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHTOM opranuzauuun PJIO I'VAIL
CMK 3.76 «IlonoxeHue o TEKyLIeM KOHTpPOJE yCIIeBaeMOCTH U IMPOMEXKYTOUYHOM aTTecTalluu
CTYACHTOB M aCHHUPAHTOB, OOydYaroIUXcs IO 00pa3oBaTeIbHBIM MPOTrpaMMaM BBICIIETO
obpazosanus B ['YAII» https://docs.quap.ru/smk/3.76.pdf



https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




