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AHHOTAMA

Huciunmuaa  «Metponorusa.  OOecrieyeHne €IWHCTBA HM3MEPEHUN»  BXOAUT B
00pa3oBaTeNbHYI0  MPOrPaMMYBBICIIETO  OOpa3oOBaHHsSI—  MpOrpaMMy  OakaiaBpuaTaro
HarpaBjeHut0 ToarotoBku/ crnenuanbHOcTH27.03.01  «CranmapTu3anus W METPOJIOTHS
HanpasineHHocTH« [ppoBas MeTponoruss W craHAapTU3anvs». JUCIUIUIMHA peann3yercs
kadeapoi «Neby.

JucuuruinHaHareneHa Ha GopMUpOBaHUE Y BBITYCKHUAKA CIICIYIOIIUX KOMITCTCHIINN |

OIIK-3  «Cnocoben wucnoiab3oBaTh  (yHAaMeHTalnbHBIE 3HaHHS B 00JIaCTH
CTaHJApPTH3alMd W  METPOJOTHMYECKOro  OOecreueHus: Il  COBEPUICHCTBOBAHHUS B
poeCCHOHAIBHON JEATEITHHOCTHY

OIIK-4 «CnocoOeH OCYIIECTBIISATh OLEHKY (P(PEKTUBHOCTH PE3YJIbTAaTOB pa3padOTKU B
00J1aCcTH CTaHIAPTH3AIMH U METPOJIOTHUECKOT0 00CCIICUCHUS

OIIK-8 «CrnocobeH pa3pabarbiBaThb TEXHUYECKYIO JAOKYMEHTAIMIO (B TOM 4YHCIIE U B
3JIEKTPOHHOM BH/JIE), CBSI3aHHYIO C PO(ECCHOHATBFHOM IeATEIbHOCTHIO C YUETOM JICHCTBYIOIIMX
CTaHJapPTOB KaueCTBa»

IIK-1 «CnocoGeH mpoBOAWTL aHAIN3 COCTOSHHS METPOJIOTHYECKOTO OOCCIICYCHHS B
MO/APa3IeICHUNA METPOJIOTHUYECKOM CITY>KObI OpraHU3aIum»

[IK-2 «CnocobeH 0OHOBIATH 0a3zy pabo4yMX H5TaJOHOB M CPEICTB H3MEPUTEIHHOU
TEXHHUKH ¥ POBOJUTH HX aTTECTAIUIO»

Copep:xaHue TUCIUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C oOecredyeHueM
€IMHCTBAa M3MEPEHUM, OIEHKOW COCTOSHUS METPOJOTUYECKOr0 OOECIeueHUs] B OpraHU3allNH,
OCHOBaMHU aHajM3a COCTOSIHMSI Tlapka W3MEPUTENbHOTO 000pyAoBaHUS KanuOpOBOYHOMN
nabopaTopuu.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMAaTpUBaeT Cienyromue (QopMbl OpraHu3aluu
y4eOHOro mpoliecca: JICKIIUU, JabopaTOpHbIe pPabOThI, MPAKTUUECKHE 3aHATHS, BBITIOJHEHUE
KypCOBOM paboTBHI.

[IporpamMmMoit AUCHUTUIMHBI TPETYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TPyIOEMKOCTh OCBOCHHSI JTUCITUIUIMHBI COCTaBISeT S5 3aueTHBIX enuHuIl,180
4acoB.

S3pIK 00yueHus 0 JUCHMILIUHE KPYCCKUH »



1. TlepedeHb IUIAHUPYEMBIX PE3YIbTATOB OOYUEHHUS IO TUCIUILIIMHE

1.1. llenpro mpemonaBaHWs JAUCHMIUIMHBI  SBISETCS  MOJYYEHHE  CTyICHTaMH
HEOOXO/JMMBIX 3HAHWN, YMEHHH M HaBBIKOB B 00JacTH OOECIEYEeHHs €AMHCTBA HM3MEPEHHIA,
Ipe0CTaBICHHE BOZMOXKHOCTH CTYACHTaM Pa3BUTh U MPOJIEMOHCTPUPOBATh HABBIKH B 00JIaCTH
METPOJIOTHH U METPOJIOTMYECKOT0 00ECTICYCHHSI.

1.2. JlucumruivHa BXOJHUT B COCTaB O0s3aTENbHONW 4acTHOOPa30BaTEIbHON MPOTrPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb IaHUPYEMBIX PE3YJIHTATOB OOYUEHHS O JUCLUILIMHE, COOTHECCHHBIX C
IUTAaHUpYEMbIMH pe3ynbratamu ocBoeHus: OIIBO.

B pesynbrare m3ydeHus MTUCHUIUIMHBI OOyYaroIIUics TOJDKEH 00Nafarh CleqyIoIuMH
KOMIIETCHIIMSIMUA WM WX 4acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnma) Konn Konx n HauMeHOBaHME HHIUKATOPA
HaVIMEHOBAaHUE
KOMIIETEHIIUH IOCTHKEHUS KOMITETEHIINHA
KOMIIETEHIIUH
OIIK-3.3.1 3HaTh HOpMaTUBHYIO 0a3y B
OIIK-3 Cnocoben P y
00J1acTH CTaHIAPTH3ALMN U METPOJIOTHH
HCIIO/IB30BaTh
OIIK-3.Y.1 ymeTb npuMeHsTh
byHIaMeHTalIbHbIE

(I)YH,Z[aMCHTaHBHBIe 3HaHUA 0a30BBIX HayK
JJI1 IPUMCHCHUA B 3a/la4ax
HpO(i)eCCHOHaHLHOﬁ ACATCIBHOCTH C I CIIBIO

3HAHUA B 00JIacT

CTaHJAPTHU3AIMH U
Ob6menpodeccuonanbHble P

METPOJIOTHYECKOTO
KOMIICTCHITHH COBEPIIICHCTBOBAHHUS
obecrnieueHus s
OIIK-3.B.1 B1ageTs HaBBIKAMH
COBEPIIICHCTBOBAHUS .
s MpUMEeHEeHHS (QyHIaMEHTAIbHBIX 3HAHHUH B
. | pamkax 0a30BbIX 3a]1a4 110
poQeCCHOHAIBHON
METPOJIOTHYECKOMY 00CCIICUCHHIO U
JESITEIIbHOCTH
TEXHHUUYECKOMY PETyINPOBAHUIO
OIIK-4 Cniocoben
OCYIIECTBIISATh
OIICHKY
3¢ (heKTUBHOCTH OIIK-4.3.1 3HaTh TEPMHUHOJIOTHIO,
O6menpodeccuoHanbHbIE | PE3YJIHTATOB COJIEpKaHNE OCHOBHBIX METOJIOB U
KOMIIETEHITHH pa3paboTKu B MojieJIel, CBSA3aHHBIX C CUCTEMHBIM
obnactu aHAJTM30M B YIIPABJICHUH MTPOIIECCaMU
CTaHAapTH3AIUU U
METPOJIOTHYECKOTO
obecrnieueHus
OIIK-8 Cniocoben
pa3pabaThIBaTh
TEXHHYECKYIO

O6menpodeccrnoHanbHbIE
KOMIIETEHITHH

JIOKyMEHTAIUIO (B
TOM YHUCJIC U B
AIIEKTPOHHOM BUJIE),
CBSI3aHHYIO C
npodeccuoHaNbHOM
JIESITEIIbHOCTBIO C
y4eToM
JIEUCTBYIOIIUX
CTaHJAPTOB KayecTBa

OIIK-8.B.1 BrageTh HaBBIKAaMU PabOTHI C
yKa3aTeJsIMU HOPMaTUBHBIX TOKYMEHTOB;
CaMOCTOATEJILHO UCIIOIb30BaTh MPaBUIIA
MPOBEJICHUSI METPOJIOTUUYECKOTO aHAJIN3a
MPOU3BOACTBEHHON TOKYMEHTAIMHU U
MPOLIECCOB




[1K-1.3.1 3HaTh HOPMATHUBHBIE U
METOANYECKHUE TOKYMEHTHI,
peraamMeHTHpyomue padboTsl Mo
METPOJIOTHYECKOT0 00eCIeUeHUIO
[T1K-1.3.2 3HaTh NPUHLIMIIEI HOPMUPOBAHUS
TOYHOCTU U3MEPEHUS
[TK-1 Cnocoben P
[IK-1.Y.1 ymers onpenensirsb
IIPOBOAMTD aHAJIN3
HE00X0AUMOCTh pa3pabOTKH HOPMATHBHBIX
COCTOSTHUS
JIOKYMEHTOB
METPOJIOTMYECKOTO
[TpodeccuonanbHbIe ITIK-1.Y.3 ymeTs ycTaHaBIMBaTh
obecrnieueHus B .
KOMIIETEHIINH ONTUMAaJIbHBIE HOPMbI TOYHOCTH U3MEPEHUN
[0/Ipa3IeJIEHUN
. U JI0CTOBEPHOCTH KOHTPOJISI C YUETOM
METPOJIOTHYECKOI
VKO ommboK 1-ro u 2-ro pona
YK [1K-1.B.1 BnageTs HaBbIKaMU aHaU3a
OpraHu3aluu o
COCTOSIHUS CPEJICTB U3MEPEHUN, ITAJIOHOB,
MMOBEPOYHBIX CXEM, HOPMAaTUBHBIX
JIOKYMEHTOB
I1K-1.B.3 BiazeTs HaBBIKAMU BBISIBICHUS U
OLICHKH MOIPELIHOCTEN U3MEPEHUS U
OIMOOK KOHTPOJIS
I1K-2.3.1 3HaTh HOPMaTUBHYIO
JIOKYMEHTAIMIO B 001aCTH 00ecriedeHust
€IMHCTBA U3MEPEHHUI U METPOJIOTHUECKOTO
[1K-2 Cnocoben obecrieueHust paboThI CPEICTB U3MEPEHUS
OOHOBIIATH 0azy I1K-2.V.1 ymeTb cocTaBisTh rpaduku
pabouMX ITAJIOHOB U | KOHTPOJISI COCTOSIHUS pabOUUX 3TAJIOHOB,
[Tpodeccuonanpubie CPEICTB CPEIICTB OBEPKH U KaTMOPOBKHU
KOMIICTCHIINH M3MEPUTEIBHOU [1K-2.B.1 BnageTh HaBbIKaMU KOHTPOJISI
TEXHUKU U COOTBETCTBUS padOUYUX ITATOHOB, CPE/ICTB
IIPOBOJIUTH UX MOBEPKH U KaTMOPOBKU TPEOOBAHUSIM,
aTTECTaIUIO YKa3aHHbIM B HOPMAaTUBHBIX JOKYMEHTAX,
CPEJICTB IOBEPKU U KaJIMOPOBKH, OJ00pa 1
npHOOpeTEeHUs: paboUnX STATOHOB, CPE/ICTB
MTOBEPKH U KAJTMOPOBKHU

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IPU U3YYEHHUHU CIENYIOIMIMNX AUCIUTIINH:
"IIpaBoBeneHue",
"MartemaTnka'",
— "®uznka"
— "Mertponorus. OOmias Teopust u3MepeHuin"
3HaHMs, TOJYy4YEHHBIE NPU W3YYEHUU MaTepuala AaHHOM [IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUY€HUE, TAK U MOTYT MCIIOJIb30BaThCS MPU U3YUYEHUU IPYTUX JTUCHUTUINH:
— "Hudposas metponorus",
"MeToapl U CpeacTBa U3MEpPEHUH"

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCIUIINHE (M paclpeielieHnue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.




Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoeMKocTh 1o

Bun yueGHO# paboThI Bceero cemMecTpam
No5
1 2 3
Oowan mpyooemKkocmp OuCyuUnIUHbLL, 5/ 180 5/ 180
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 27 27
AyoumopHhuie 3anamus, BCETO 4ac. 85 85
B TOM YHCIJIE:
nexmun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3ansrus  (113),
17 17
(gac)
naboparopusie padbots (JIP), (dac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 54 54
CamocmoamenvHnas paboma, Bcero (4ac) 41 41
Buo npomesicymounoiilammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.

DK3.*%*)

IIpumedanue: xaHaUAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiiaM U BUAaM 3aHATHMN.

Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pasznensl, TeMBI TUCITATIIINHEI Hexumm | 113 (C3) 1P KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 5
Bgenenue.
Tewma 1. llenwn u 3a1aun npu U3y4eHUn Kypca 2
Paznen 1.0cHOBBI 0OecrieueHust €JMHCTBA 8
U3MEpEeHU
Tewma 1. Cuctemsl nepesayn eAMHUI] BETUIUH 1 2 8
Tema 2. TloBepouHbIe CXEMBI 1 2 8
Paznen 2. KanubpoBka 1 moBepka CpeicTB 12
M3MEepeHUil
Tema 1. KanubpoBka 1 MeTposioruueckas 5 9 9
IPOCIIEKNBAEMOCTD
Tema 2. Cdepa rocy1apCTBEHHOTO pETyIUpOBAHUS 5 9 9
obecrieueHns €IMHCTBA HU3MEPEHUH
Paznen 3. IndopmainionHas Teopusi usMepeHuit 12
Tema 1. DuTponus, undopmanus 2 4
Tema 2. M3meputensHas uHGOpMaIus u 2 5
SHTPONHUWHBINA UHTEPBAJ HEONIPEAECICHHOCTH
Pasnen 4. MeHeDKMEHT N3MepeHUI 8




Tema 1. TOCT P I1SO 10012. TpeboBanus
npoleccaM U3MEPEHUI U U3MEPUTEIHLHOMY 2
000pyI0BaHHUIO
Tema 2. Lludposas tpanchopmanus OEN 2
3akiroueHue 1
Tema 1. [logBenenne uTOroB M3y4eHus Kypca 1
Brimonnenue KypcoBoii paboThI 17
Htoro B cemectpe: 17 17 34 17 41
Utoro 17 17 34 17 41

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCcCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxkanue pa3iesioB U TEM JICKIIMOHHBIX3aHATUH TPUBEIACHO B TabmuIe 4.

Ta6immad — ConeprkaHue pa3eioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
BBenenue Lenu u 3agaum ipu u3ydeHun Kypca. Posb obecrieueHust
€AMHCTBA U3MEPEHUM IIPU NIOJIYYEHUH U3MEPUTEIBHON
uHpopmarun
Pa3znen 1 Cucrembl BOCIIPOU3BEICHUSI €IMHULL BEJIMYMH U NIEpeiauu ux

pa3sMeEpoB. OTajJ0HH U MTOBEPOUYHBIC CXCMbI

Pa3nen 2 KanmuGpoBka cpencTB n3mMepeHuii u ee oCHOBHbIE dTarnbl. [loTepu
nH(popMaIuu 0 pa3Mepax, IPUHATHIX 32 SUHUILY,
MeTpoJIorHuecKas mpociexxuBaeMocTsb. Pocctanaapt, chepa
TOCYJapCTBEHHOTO PETYJIMPOBAHUS OOECIICUCHHS €IMHCTBA
U3MEPEHU.

Paznen 3 OuTponus u uupopmanus, popmyna lllenHona. OcHOBBI
MH(POPMALIMOHHOTO MO/IX0/a MTPH OLIEHKE KayecTBa pe3yJIbTaTOB
W3MEpEHUI. DHTPONUKMHBIN UHTEPBAJI U DHTPOIMUHBIN
koa¢ppuimeHT. M3mepeHne Kkak yMeHbIlIeHUE HHTepBaia
HEHOIPEJEIEHHOCTH.

Pasznen 4 MeHeKMEHT U3MEPEHU, MOATBEPKACHUE TPUTOTHOCTH
MeTpoJioruueckoro o0opyaoBanus. OCHOBHBIE MTOJIOKEHUS
crangapta ['OCT P ISO 10012. Hudposas tpanchopmarus B
METPOJIOTHH, METPOJIOTHUYECKOE 00JIAKO.

3akJ/awuyeHue ITogBeneHHMENTOrOB HU3YUCHUA KypcCa

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B Ta0JIULIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne TeMmpl MpakTU4ECKUX @opMbITpaKkTUYECKUX | TpyAOEeMKOCTB, | IPAKTUYECKOH | pa3zeiia
/1 3aHATHI 3aHSATUN (dac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
Cemectp 5
1 | Arrecranus [10 cpenctBa | IlpakTuueckoe 3aHsTHE 2 1 1
HU3MEpEHUi
2 [IpuMmeHeHnEe KpUTEPHS [IpakTryeckoe 3aHsITHE 2 1 1
ITupcona
3 ['pynmoBblie ATaOHBI [IpakTuueckoe 3anstue 2 1 2
4 MeTo1pl 3aMEICHHS U [IpakTryeckoe 3aHITHE 2 1 2
EePECTaHOBKH
5 Wsmepenue o mkanie [IpakTHueckoe 3aHsTHE 2 1 3
TOpsIIKa
6 Onpeaenenue [IpakTryeckoe 3aHsITHE 2 1 3
SHTPONUHHOIO UHTEPBAJIA
7 Bromxker [IpakTHdeckoe 3aHsATHE 3 1 3
HEOMPEICIICHHOCTH MPH
KaITMOpPOBKE
8 [IpaBuno npuHsTHS [IpakTHueckoe 3aHsTHE 2 1 3
peuieHuit
Bcero 17 8
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYIOSMKOCTh IPUBEACHBI B Ta0HIIC .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynOeMKOCTS, | MPAKTHUCCKOH | pasyena
/1 (gac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 5
1 W3mepenue no mikane nopsaka 4 2 1
2 IToBepka IITaHT€HUUPKYJIS 4 2 1
3 [ToBepka MUKpoOMeTpa 4 2 1
4 IToBepka 27EKTPOHHBIX BECOB 4 2 1
5 KammbpoBka ommerpa 4 2 2
6 KannOpoBka MHOT0O3HaYHOM Mepbl 4 2 2
7 [ToBepka METOOM HEMOCPEACTBEHHOTO 4 2 2
CITMYCHUS
8 IToBepka npu NoMoIM KoMIaparopa 4 2 2
9 BBeneHne nomnpaBok 2 1 2
Bcero 34 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIIOIHEHUE KYPCOBOU PabOTHI

[lens KypcoBoOif pabOTHI:
YacoB mpakTHUECKOH MOATOTOBKHU:

[IpumepHbIe TeMBbI 3a1aHUi HA KypcoBYIO paboTy mpuBeaeHs! B paznene 10 PII/I.




4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosiTennbHON pabOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 5,
Bun camocrosiTensHO#M paboThI

qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MaTepuania 15 15

nucuuruael (TO)

Kypcooe npoektuposanue (KII, KP) 20 20

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroToBka K TeKyIeMy KOHTPOJIIO

ycneBaemoctu (TKY) > >
Jomamnee 3aganue (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 1 1
atrecrauuu (I1A)

Bcero: 41 41

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOAMUECKAE MAaTEPHAIBI I CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedeHbIIeYaTHBIX U DIIEKTPOHHBIX y4eOHBIX H3IaHUITIPUBEICH B Ta0muIe 8.
Tabnuua 8— [lepeyeHbneYaTHBIX M NEKTPOHHBIX YUYEOHbIX U3TaHUN

Kommuectso
9K3EMIUISIPOB B
Ug_ll_nigec bubnuorpaduyeckas ccpuika 614?;1;;(:\::1(6
AIIEKTPOHHBIX
SK3EMILISIPOB)
OxkpenunoB B.B. OcHoBbI 50
METPOJIOTUH:
Vuebnuk / B.B. Oxpenusios,
IO.A. Auroxmna, A.A. OBojacHKO,
E.I'. Cemenosna,
B.11I. Cynabepunse,
A.I'. UynoBkuna. — CI16: I'YAII,
2018. —595 c.
Mertponorus. Ob6mas Teopust 30
U3MepeHuit: yueo.
moco6ue / B.41. JIuteunoB,
A.W. CanameHko,
H.H. Cxopuanros, P.H. lenmc —
CII6.: T'YAIL, 2023. -82 ¢




https://booksee.org/book/716554 MertpoJiorusi, CTaHIapTU3AIHS,
cepTudUKaIms u
ANEKTPOU3MEPHUTENbHAS TEXHUKA:
Vuebnoe nmocodue / K.K. Kum,
I''H. Aaucumos,B.1O. bap6aposuu,
b.4. JIuteunos — CII6.: [Tutep.
2006. — 368 c. [DneKkTpoHHBIH

pecypc]
biblio.rii.kz/wp- Mertposnorus: yaeOHoe mocodue/
content/uploads/Books/RUS/metrology/I" | I'.A.Konnpamkosa,
A Konnpamkoa Metpomnorus.pdf A.B.YepHukosa,

N.B.bonnapenkosa, I'.A.Knozenp,
N.C.KoBuuHn, B.I1.fIxoBieB /
CIIoI'TYPIL. -

CII6., 2011. — 153

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuens JJEKTPOHHBIX 00pa30BaTENLHBIXPECYPCOB UH(POPMALIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb DSIEKTPOHHBIX 00pa30BaTEILHBIXPECYPCOB  HH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL anpec HaumenoBanue

http://science.quap.ru | Hay4unas 1 nHHOBaMOHHAs aeATenbHOCTL [ Y ATl

http://metrologu.ru ['MaBHBINA (GOPYM METPOIIOTOB

http://www.vniim.ru OI'VIT «BHUWM um.I.1. Menneneesay

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mnporpaMMHOro oOecneueHusi, HCHOJIb3YeMOro IpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca MO0 AUCLUILINHE.
[lepeueHbrcnoaB3yeEMOro MporpaMMHOT0 obecrieueHusnpescrapieH B Tadiauuel0.

Tabmuna 10— [TepedeHpIPOrpaMMHOTO 0OCCIICUEHUS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIHUILTUHE

[TepeueHprCcONb3yeMbIX  WH(GOPMAIMOHHO-CIIPABOYHBIX  CHCTEMIIPEJCTABICH B
Ta0muiell.

Tabmuna 11— [lepeuenbuHpOPMaITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmorpeno



https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXYUVETW1PdmNaRHdZNFZ4c3hXM1dla21DTk5yZVBNVmpwTlhiRURSZGlid3BVWTlCRjhMaVpHSWF4UF85NGFZMUo1bnVRZWxnemdHR0RWRmp0bjFYOUk&b64e=2&sign=6eebbd4f1db331f530d71da5a6643efc&keyno=17

9. MarepuanbHO-TeXHUYeCKast 6a3a

CocraBMarepraibHO-TEXHUYECKOMN 0a3bI,HE0O0X O TUMON U1 OCYILIECTBJICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHnue cOCTaBHON 4acTH Homep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | MynsTuMenuiiHas JEKIIMOHHAS ayAUTOPHUS

2 | Ayauropus A poBeaeHHs 1a00paTOPHBIX paboT

10. OueHouHBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOH aTTECTAIUH
00yJaromuxcs 1Mo JUCHUTUINHE MPUBEACH B Tadymie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIH

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcok BONpPOCOB K 9K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3anauu
Beinonnenune kypcoBoit paboThl DKcrnepTHas OLlEHKa Ha OCHOBE TpeOOBAaHUH K
COAEP)KAHUIO KypCOBOU paboThI o
JUCLUIUIMHE.

10.2. B kayecTBe KpUTEPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETCHIIMA O0yJarONIUMUCS TMPUMEHSETCS S-0a/uThbHas MIKaia OIEHKA C(HOpPMHUpPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBeaeHa B Tabnuie 14. B Tedenune cemectpa MOXKET UCIOIB30BATHCS

100-0ayutbHas  mKajia

MOAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpCUTETa,  IIpaBUia

HCIIOJIBb30BaHUA KOTOpOI\/’I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIBHBIM HOPMATHBHBIM 4KTOM

I'VAIL

Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKama

XapakteprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

«OTIIMYHO»
GaduTCHO»

— oOyyaromuiicss TIyO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUpAsCh HA 3HAHUS OCHOBHON W JOMOJHHUTENBHOH JHTEpaTypHI,
TECHO INPHBS3BIBAET YCBOSHHBIE HAYYHBIE TOJIOKEHHS C TIPAKTHICCKOM
JeSITebHOCTBIO HAaIlPABIICHMS,

— yMeIJio 00OCHOBBIBAET U apPTYMEHTUPYET BHIIBUTAEMbIC UM HIICH,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOIHO BJIAJICET CUCTEMOH CIeUAIN3UPOBAHHBIX MOHITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBIN MaTepuai, TPaMOTHO U
M0 CYLIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTyPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOEHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATENbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayIHBIC MTOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CTIeIMAIM3UPOBAHHBIX OHITHH.




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

«yZI0BJIETBOPUTEIIHLHOY
«3AUTEHO

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpascCh HA 3HAHUSA TOJIBKO OCHOBHOU
JUTEPATYPBI;

— JIONIyCKAaeT HECYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUM 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS;

— 3aTpyaHseTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000OIICHHUI;

— 4YaCTUYHO BIAJCET CUCTEMOU CIIELIMAIM3UPOBAHHBIX TOHATHUH.

«HEY/IOBJICTBOPHTEIIEHOY
«HE 3aYTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYNIECTBCHHbIE  OIMUOKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaIPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B IMPAKTHYECKOM MPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He GOopMYIHPYET BHIBOJAOB U 000OIICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTePUAIIBI.
Bomnpocs! (3agaun) ass 3K3aMeHa npeicTaBieHbl B Ta0auie 15.

Ta6mmma 15— Bonpocsr (3a1aun) aiis sk3aMeHa

Ne i/ [Tepedyens BonmpocoB (3a1a4) 115 IK3aMeHa Kon
UHJIMKaTopa

1 [Tonoxenus 102 @3 PO o nosepke CU OIIK-3.3.1

2 Crpaterust o0ecnieueHus eAMHCTBA U3MepeHuil B PO

3 B3anMocBsI3b MOBEpKH U TPeOOBaHUM TEXHUUECKUX PETIaMEHTOB

4. OcHoBHble BO3MYyIIAtOLIUE (aKkTOphl MpH BeinonHeHnu nosepku 1 | OIIK-3.V.1
kanuopoBku CU

5 W3mepuTenbHbIi SKCIIEPUMEHT KaK UCTOYHHUK KOJIMYECTBEHHOU
uHpopMaLuu

6 Wudopmanus u sHeprust

7 MeTobl yMeHbIIIEHNS BAMSHUS BO3MYIIAIOLINX (PaKTOPOB MPHU OIIK-3.B.1
noBepke 1 kanuoposke CU

8 [Tepeonpenenenne equanil Sl ¢ onopoit Ha GyHTaMEHTATbHBIC
¢du3nUecKre KOHCTAaHThI

9 ®opmyna [IleHHOHA U €€ MPUMEHEHNE B METPOJIOTUYECKON
JESITEIIBHOCTH

10 [Tosryuenue n3aMepuTenbHOM HH(OPMALIUK MO IIKAJIaM MopsiJIKa

11 [Tonoxenus PMI" 29-2013 o nmporieccax MoBepKU M KaTHOPOBKH OIlK-4.3.1
CH

12 Posib u3MepuTenpHONM HHPOPMALIMU B YIIPABICHUH MPOLIECCAMU

13 Mertponoruueckas 3KCIepTru3a TEXHUYECKON TOKYMEHTALIMKU U OIIK-8.B.1
o0ecreyeHne eIMHCTBA U3MEPEHUI

14 Cucrema 'OCT P 8.

15 ITopsinok nposenenus nosepku B CHU B PO. [Ipukas [IK-1.3.1
Munnpomropra ot 31.07.2022 Ne2510

16 HopmupoBaHue TOYHOCTH NP NIepeaade €AMHUL BETUYHH. [IK-1.3.2
IToBepouHbIE CXEMBI

17 ODHTPONUNHBIN UHTEPBAJI HEONPENEIEHHOCTH U3MEPEHUS

18 OHTponuiHBINA K03 PULIMEHT 1 ero 3HaYeHne NpH KaTMOPOBKE U




M3MEPEHHSIX

19 CranjapTu3anus METOAMK MOBEPKU M KAIIMOPOBKHU I[K-1.V.1
20 O06ecnieyeHrne METPOJIOTUUYECKON MTPOCICKUBACMOCTH
21 CooTHoOIIIeHNE CTaHAAPTH30BAHHBIX U YHUKAIBHBIX METOAUK
u3MepeHus (KaIuOpOBKH) B ACSITEILHOCTA METPOIOTHUECKON
naboparopuu
22 [IpaBuso npuHATHS pelieHUH Kak o0s3aTebHbIN pa3aen meroqukn | [TK-1.Y.3
kannOpoBku CU
23 [ToreHuuanbHas U JOCTHKUMAsI TOYHOCTh IPU Niepeade eANHHUIL
BEJIMYHH
24 CreneHu pa3InuuMbIX rpajanuil npu npuMesenuun CHU
25 Cocrasnenue 0roKeTa HeolpeIeJICHHOCTH MU Tepeade eMHHUIL
BEJIMYHH
26 MenemxmenT uzmepureabHoro obopynoanus. [OCT P 10012 I1K-1.B.1
27 KanubGpoBouHast Kpuas
28 KamubGpoBouHas quarpamma
29 Omnpeznenenne COOTHOIIEHUS 110 TOYHOCTH MEXKIY ITOBEPSIEMbIM
CU u 3Tanonom
30 ['pynmnoBsie 3TajJOHBI U UX KaTHOPOBKA [IK-1.B.3
31 ChrueHust 5TaJIOHOB
32 OpnHokaHaNbHAs CUCTEMA Mepe/layy €IUHUIBI BETUYUHbI
33 Jeuentpanuszanus npu peanmmszanun OEN
34 Cdepa rocymapcTBeHHOTO peryiaupoBanus odecneuenus equncrea | [1K-2.3.1
VU3MEPEHUU
35 ATTecTanus 3TaJIOHOB
36 OmnpeneneHne MeXIOBEPOYHOTO HHTEPBAIA I[K-2.V.1
37 Onpenenenne MexKaIMOpoOBOYHOIO HHTEpBaJIa
38 MCH u ux poib npu NOATBEPKIESHUH COOTBETCTBUS pabOUMX [IK-2.B.1
ATAJIOHOB YCTaHOBJICHHBIM TPEOOBAHUSIM
39 Mertponoruuyeckoe o6nako 1 nmogoop CU n paboumx 3TajoHOB
40 Arttectanus u cepruduranus [10 MeTposornyeckoro Ha3HauCHUsI
41 HecrabunsHocTh 1 apeiih MX CU
42 Omnpenenenne ¥ KOHTPOJIb XapaKTEPUCTUK U3MEPHUTEIBHOTO
00opyoBaHus
43 Ocnosuble TpedoBanus ['OCT P 17025-2019
44 MeTtponoruueckuii otkaz CH u ero BiusiHie Ha TOYHOCTh
U3MEepEeHUl U KaJuOpOBKU
45 3amaya. OnpesenuTh HATHINEe METPOJIOTHIECKOTO OTKa3a [K-2.B.1
46 3anaua. CopMynupoBaTh NPABUIIO IPUHSTUS PELICHUH MTPH
ITOBEPKE CPEACTB U3MEPEHHUI.
47 3anaua. OLUEeHUTh pe3yIbTaThl HOBEPKU METOJIOM MPSIMBIX
MU3MEPEHMI
48 3agada. OLEeHUTh Pe3yIbTaThl TOBEPKU METOIOM
HETIOCPEJICTBEHHBIX CIMUCHHUH
49 3anauva. OLeHUTH Pe3yIbTaThl MOBEPKHU MPH MOMOIIM KOMIIapaTopa.
50 3anaua. OnpenenuTh Mojie HOBEPOYHOI CXeMbl HCXO/IS U3 Kilacca
TOYHOCTH CPEJICTBA M3MEPEHHUI
51 3anaua. CocTaBUTh OIO/KET HEOPEASIIEHHOCTH MTPH KaauOpOBKe [IK-1.B.1
CpEICTBA N3MEPEHU I
52 3anaua. OLUEHUTDH MOBBIIIEHUE TOYHOCTH U3MEPEHMI Toce

KaJIMOpPOBKHU




53 3amaya. O1eHuTh HeONPEACIEHHOCTH IPHU KATMOPOBKE METOOM
3aMCIICHUA

54 OHCHI/ITB MMOTCHIUATHLHBIN MeTpOJ'IOl"I/I‘leCKI/Iﬁ OTKa3 Ha OCHOBC
MOHUTOPHHT'A MCTPOJIOTHYCCKUX XAPAKTCPUCTUK STAJIOHA.

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6mmma 16— Bonpocsr (3amaun) miist 3adera / qmudd. 3auera

Kon

Ne i/ ITepeuens Bompocos (3amay) s 3auera / nudd. 3adera
p b (3ana4) A aupd WHJIUKaToOpa

Y4eOHBIM IJIJAaHOM HE IPESYCMOTPEHO

[lepeyenp TeM [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboThI

1 MeTto1nKa KaTMOpOBKU MEp IEKTPUUYECKOT0 cOpoTUBiIeHus Tuna P331

no

Pabouyee MecTo JJIA KaHI/I6pOBKI/I T'pPYNIIOBOIO 3TaJIOHA

w

OnpeneneHne TeMIepaTypHOro K03 PUIMeHTa OTHO3HAYHON MEPhI
AJIEKTPUUECKOTO COTPOTUBIICHUS

IIpoeKT METOIMKN IOBEPKU OMMETPA

Ananuz HOBGpO‘lHOﬁ CXEMBI Ui Iepeaadn CAMHUIbI BEJIMYNHBI

CTpyKTypa METpPOJIOTHIECKOro 00Jlaka KaTnOpOBOYHOM Jaboparopun

Njook

MeTo/1bl MOHUTOPUHTa METPOJIOTMUECKUX XapakTepuctuk CU1U

BOHpOCI)I JUIA IMPOBCACHUA HpOMe)I(YTOqHOﬁ arTeCTalmuu B BUJC
TCCTUPOBAHUAIIPCIACTABIICHBI B Ta6J'II/ILIe 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Kon

Ne n/nt [TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHIMKaTopa

Y4eOHbIM NJIJAHOM HE NPEAYCMOTPEHO

[lepeueHp TeM KOHTPOJIBHBIXPAOOT MO JUCHUIUIMHEOOYYAIOIIUXCS 3a0YHOW (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIME  HPOLEIyphl  OLIEHUBAHHS
MHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaluy 00yJaronmxcs
I'VAIL

11. Meroaudeckre yKazaHus I 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTUIMHBI

11.1. Metoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuaina. HasHadeHune COBpEMEHHOM JeKUIUU B




paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMeHTalbHBIX Mpo0jeM AUCHMIUIMHBL, METOJOB HAY4YHOIO IIO3HAHHUS, HOBEHIINX
JOCTYIKEHUI HAaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U UHGOpMaMoHHYI0 (QyHKIUHU. JIeKus packpbpiBaeT MOHATHIHBIN anmapat
KOHKPETHOW o0siacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LEIbHOE MPEACTaBICHUE O AUCIHILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTLIMHAMH.

[TnaHupyeMble pe3yIbTaThl IPU OCBOSHUU 00YUYAIOIIMMUCS JISKIIMOHHOTO MaTepuana;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEIEBOM YCTAHOBKOM K KaX101 KOHKPETHOU TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATEIEM;

— pa3BuTHE MNpO(eEecCHOHANBHO-IETIOBBIX  KauecTB, JIIOOBU K  IOpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIIJICHHUS.

— MOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON PadoThI;

— TOJyYeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHM W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIIINE TOBL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHHUSA, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, MOBTOPSATh WX B Pa3IMYHBIX
bopMyIupoBKax);

— TOJy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepuan MOXET CONPOBOXKIATbCA JIEMOHCTpauued CIauoB U
UCIIOJIb30BAaHUEM pa3[JaTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUHl 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETBHBIX TEMATHUK 10 JTUCHHUILIHHE.

CrTpyKTypa npeocTaBieHHs JEKIIMOHHOTO MaTepuana:

— JICKLIMM COTJIaCHO pazzenam (Tadu.3) u temam (1abm.4).

11.2. MeTtoauueckue ykazaHUS [UIsi OOY4YaOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHI

[IpakTuueckoe 3aHSATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHHM3aIuu y4eOHOTO
rpoliecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YJarOIIMMUCS TOJT PYKOBOJICTBOM MPETIOIaBaTEeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyUeOHOMH
JTUCIUTITMHBI, TPUOOPETEHUS YMEHUN U HAaBBIKOB, OMIBITA TBOPYECKOH S TEIILHOCTH.

Lensro MPaKTUYECKOTO 3aHSITUS TS oOyuarorerocs SIBJISICTCS
MPUBUTHEOOYUAIOIIMMCSIYMEHH M HABBIKOB MPAKTHUUYECKOW JEATEIHHOCTH IO H3ydaeMoun
JUCIUILUINHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH 00YUYAIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKkperuieHue, yriayOJleHue, paclidpeHHe M JAeTalu3alus 3HAHUW TPU pelIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE [IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBIAJICHHE HOBBIMH METOJaMH U METOJUKaMU H3YYeHHUS KOHKPETHOH y4deOHOI
JUCIIUILINHEI;

— BbBIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;

— ofecrieueHre parMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOW M WHAMBHIYATBHOU (hopm
o0yueHusl.

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTrueckue 3aHATHS POBOIATCS B CIEAYIOMUX hopMax:

- MOJEIMpPOBAHUE CHUTyallud MPUMEHUTENbHO K MNpoduio MNpodecCHOHANBHOM
JEeSITEIbBHOCTH 00Yy4aroIuXcsl;

- pelleHre CUTYallMOHHBIX 33/]a4;




- TPYIIIOBAst TUCKYCCHSL.

IIpenonaBaTens Npu NPOBEAEHUM 3aHATHI BBINOJHACT (YHKIMIO KOHCYJIBTAaHTA,
KOTOPBII HaNpaBIisieT KOJUIGKTUBHYIO pabOTy CTYJIEHTOB Ha MPUHATHE MPABUIBHOTO PELICHHUS.
3aHsATHE OCYLIECTBISETCA B IUATIOIOBOM PEXUME, OCHOBHBIMU CYOBEKTaMH KOTOPOTO SIBJISIOTCS
CTYJICHTHI.

11.3. Meroauueckue ykazaHusi A OOYYalOIIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImoMHEHHS J1a0OpaTOPHBIX paboT OOy4aromMHCsS JOJDKEH YIriIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUHM C KBATU(HUKAIMOHHONH XapaKTEPUCTHKONH OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHUI.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeyoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpHOOpeTeHHWE HAaBBIKOB WCCIEIOBAaHHUS IPOIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B PAMKAax JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHE, pPa3BUTHE W JICTAM3alUs TEOPETHUSCKUX 3HAHHWM, MOJYYCHHBIX Ha
JCKITHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 U3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
o0opysoBaHuEM U pubopamu.

3ajlaHue u TDe6OBaHI/I${ K ITPOBCACHUTIO J'Ia6ODaTODHI>IX Da6OT

3amaHue K BBINOJHEHHUIO J1a00OpaTOpHOM paboThl BBIJAETCS MperojaBaTeieM B Hadyale
3aHSITHSI B COOTBETCTBUH C TUIAHOM 3aHITHIA. TeMbl Ia0opaTOpPHBIX pabOT MPUBEIACHBI B Ta0J. 6
JTAHHOU TIPOTPaMMBI.

Brinonnenue nabopaTopHoil paboThl COCTOUT U3 TPEX ITAIOB!

- OKCIICPUMCHTAJIbHO-TIPAKTUYCCKOI'O;
- paC4CTHO-aHAJIUTUYCCKOT'O;
- KOHTPOJIBHOI'O B BUJIC 3allIUTBI OTYCTA

CrpykTypa u dopma oTyeTa 0 Ja00paTOpHOU paboTe

OTtyeTonabopaToOpHONPAOOTETOKEHCOACPIKATE: TUTYIHHBIMINCT,0CHOBHYIOYACTh,BBIBO/T
BITIO pe3yJIbTaTaMHUCCIIeI0BaHUH.

Ha mumynvnom 1nucme HODKHBIOBITH YyKa3aHBI. Ha3BaHWE IUCHUTUIMHBL,HA3BaHUE
nabopaTopHOil paboThl, (GaMuiIMs M HUHULMAIBL [pernojaaBaTens, (aMwinsg YU HHULIUAIIBI
CTYyJI€HTa, HOMEpEro yueOHO! IpynIibl U 1aTa 3alliuThl paboThI.

OcnosHasuacmes JOMKHACOIEPKATh3aJaHUe, PE3YIbTaThIIKCIIEPUMEHTATBHO-
PaKTUIECKOHPAaOOTHI, paCUETHO-aHATMTHYECKIEMAaTEPUAITBI.

BuigoowvimonpoaenanHoipadoTe10KHBICOIEPKaThOCHOBHBIEPE3YIbTaThIIOPA0OTE.

TpeboBanus k 0hopMIEHUIO OTYETA O TAOOPATOPHOU paboTe

Tumynoueiti aucm omuema OONHCEH COOMEEMCMEO8AMb WADIOHY, NPUBCOEHHOM)Y 6
cexkmope Hopmamugrou ookymenmayuu I'VAII https.//guap.ru/standart/doc

Oghopmnenue ocHo6HOU wacmu omuema OOIAHCHO ObIMb OOPMIEHO 8 COOMBEMCMBUU C
T'OCT 7.32-2017. Tpebosanusi npusedensvl 6 cekmope HopmamugHou ooxkymewmayuu I'VAII
https://guap.ru/standart/doc




IIpu gpopmuposanuu cnucka ucmoyHUKO8 CmMyoeHmam Heobxo0UMo pyKko8oOCmMBE08amuCs
mpebosanusmu cmanoapma I'OCT 7.0.100-2018. [Ipumepovl oghopmnenus cnucka ucmoyHuKos
npugedeHuvl 8 cekmope HopmamusHou ooxymenmayuu I'VAIL https://guap.ru/standart/doc

11.4. Meroauueckue YyKa3aHHs Ui OOYYAIOMIMXCS TI0 MPOXOXKICHHIO KypCOBOTO
POCKTHUPOBAHUS/BBIMIOJIHEHUSI KYPCOBOW PalOTHI (eciu npedycmMompeno yueOHbiM NAAHOM NO
OaHHOU Oucyuniume)

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 (POPMUPOBAHUS y 0OYUAIOLIMXCS OTbITA
KOMILIEKCHOT'O PEIICHUs] KOHKPETHBIX 33124 MPO(EeCCHOHAITBHOM NS TeIbHOCTH.

KypcoBoii mpoekT/ pabota mo3BoJIIeTOOyIa0mEeMYyCsl:

CTpyKTypa MOsICHUTEILHOU 3aMCKU KYPCOBOTO MPOEKTa/ paOOThI

KypcoBoi#i mpoekT/ paboTa JOIDKEH COAEp)KaTh: THUTYJIBHBIA JHCT, OCHOBHYIO 4YacTh,
BBIBO/IBI 10 PE3YJIbTaTaM UCCIICIOBAHHIA.

Ha TuTynpbHOM JHcTE NOJDKHBI OBITh YKa3aHbl: Ha3BaHHWE JAMCIUILUIMHBI, Ha3BaHUE
KypcOBOTO TIpoekTa/ paboThl, (haMuIus U WHUIHMAIBI TpernoaaBarens, GaMiiisg U HHHUIIAATBI
CTY/ICHTa, HOMEp €ro y4eOHOM IPYIIIbI U JIaTa 3alUThl paOOTHI.

OcHOBHasl d4YacTh [OJDKHA COJEpXKaTh 3aJlaHue, pPe3ylIbTaThl AKCIEPHUMEHTAIHHO-
NPaKTUYECKON pabOThI, pACUCTHO-aHATUTUICCKAE MATCPHAJIBI.

BrIBOIBI 1O TIpOICTIaHHOM PabOTE TOJDKHBI COIEPKATh OCHOBHEIC PE3YJIBTATHI IO padoTe.

TpeboBanust Kk 0(OPMIICHHIO MOSICHUTEIEHON 3aIMCKU KYPCOBOTO MPOEKTa/ pabOThI

TUTYIbHBIA JHCT KypCOBOTO MPOEKTa/ paboTa IOHKEH COOTBETCTBOBAThH IIa0JIOHY,
NPUBEIICHHOMY B CEKTOpe HopMaTtuBHOU JokymenTarmu ['Y AIT https://guap.ru/standart/doc

Odopmnenne OCHOBHOM 4acTu pabOTHI JOMKHO OBITH OGOPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeboBaHusi NpHUBEAECHbI B CEKTOpE HOpMATHUBHOW HokyMeHTaruu ['YAII
https://guap.ru/standart/doc

[Tpu GopmMHupOBaHUHU CIUCKA MCTOYHHKOB CTYIEHTaM HEOOXOAWMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. Ilpumepsl odopMiieHHs CIHCKAa HCTOYHUKOB
MIPUBEJIEHBI B CEKTOpe HOpMaTuBHOM AokymenTtamnuu ['Y AL https://guap.ru/standart/doc

11.5. Metoauueckue ykazaHus JUisl 00Y4aroIIUXCs MO MPOXOXKACHUIO CAMOCTOATEIbHON
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarONIUiCsl BBITOIHAET paboTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HermocpeiCTBEHHOIo
y4acTusl.

Jns oOyvaromuxcst 1Mo 3ao4yHoOM ¢opme O00ydeHus, caMocTosITelIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHsSI CaMOCTOSTENLHONU paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUpPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMaTH3allMM NMPUOOpETaeMbIX 3HAHWM, 00eCreuyuBaeT BBICOKHIM
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT NOJYyYUTh HAaBBIKM IIOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HaMpaBSIIONIMMH  CAMOCTOSTEIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOAMYECKHU MaTepHal Mo JUCIUILINHE;

11.6. MeTtoauueckre yKazaHus [UIsI OOYYAarOIIUXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpeAycMaTpUBAaeT KOHTPOIb KadecTBa 3HAHUI
00yJarOIXCsl, OCYIIECTBIIIEMOTO B TEUCHHE CEMECTpa C IIEJBI0 OICHUBAHHS X0JIa OCBOCHHS
IUCIHATIINHEL



TexkymuiKoHTPOIbyCIIEBAEMOCTUIIPETyCMAaTPUBACTKOHTPOIbKAYECTBA3HAHNHO0YIatOII!
XCsl, OCYIIECTBIIIEMOTO B TEUEHUE CEMECTpPA C LIEIbI0 OLICHUBAHUS X01a OCBOCHUS AV CLIATIIINHBI.
BreuennecemecTpacTyAeHTHI:
- 3aLUIIAI0TIA00PATOPHBIEPAOOTHI;
- 3alUIIAIOTIPAKTHIECKUEPAOOTHI;
- 3AIUIIAI0TKYPCOBOUIIPOEKT/padoTy.

BreuenunecemectpaaisgonyckakIK3aMeHyCTyIeHTYHE00X0AMMOCAAThIIa00paTOpHBIEPA0
OTBILIIPEICTABUTHOTYETHINIONPAKTHYECKUMpaboTaM. [laneecTyIeHT 1oy cKaeTCAKcoOece J0BaHUIO
WIMUTOTOBOMYTECTHUPOBAHUIONIPUIIPOX 0K ICHUUIIPOMEKYTOUHOMATTECTAIIHN BPOPMEIK3AMEHA.

11.7. Metoauueckue ykazaHus Al O0y4yaroUuxXcs MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTECTaIUU.

[Ipomexyrounas  artectauus  OOydarlolIUXCsl — MpeAycCMaTpUBAaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YJIHTaTOB 00y4YeHHs MO muciuruiiHe. OHa BKIIIOYAET B
ceos:

— 9JK3aMeH — (opma OIEHKH 3HAaHWH, TOJYYEHHBIX OOYYAOIIUMCS B IPOIEeCcce
W3YYCHUS BCEW TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHONU PabOThI, CIOCOOHOCTH
NPUMEHATh UX JJIs pEUIeHUsl MPAKTHUYECKUX 3ajad. OJK3aMEH, Kak IMpaBWIO, MPOBOJUTCS B
MepuoJl HK3aMEHAIIMOHHOM CECCHMM W 3aBEpIIACTCS AaTTeCTAllMOHHON OLIEHKOW «OTIUYHOY,
«XOPOLIOY, «YJOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLICHOK IIPH MPOBEICHUU TEKYIIET0 KOHTPOJS U MPOMEKYTOYHOU aTTeCTALUU
OCYLIECTBIISIETC B COOTBETCTBUM C PYKOBOJAIIMM JOKyMeHTOM opranuzaumuu PJIO T'VAIL
CMK 3.76 «llonoxeHue o TEKyIeM KOHTpPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOW aTTeCTalluu
CTYJECHTOB M AacCIHUPAHTOB, OOYYarOIIMXCS IO OOpa3oBaTeIbHBIM MPOTPAMMaM BBICHIETO
obpazosanus B ['Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.

Cucrema OUEHOK IpPHU MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallUd OCYILIECTBISETCS B
cooTBeTcTBUU C TpeboBanusmu [lomoxkenunit «O TekyiieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywaromuxcs Mo MporpamMMmamM BBICIIETO
obpazoBanusi» U «O MOIYJTbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa Yy4eOHOW paboThl
ctynentoB B 'Y AIDy.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI
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N3MEHCHHI 1
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IToanuce BHECHIETO
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JlaTa 1 Ne

MPOTOKOIA
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Kadeapsl
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