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AHHOTALUA

Juctumumaa «O01as Teopusi U3MEPEHHIN» BXOJUT B BAPUATHBHYIO 4acTh 00pa3oBaTeIbHON
porpaMmMbl  TIOATOTOBKM oOydarommxcs 1o HanpaeineHuto 27.03.01 «Cranpaptuzanus
METPOJIOTHSI » HAMPaBICHHOCTh «METpOorus, CTaHAapTU3anus, cepTudukanus». Jucruruimna
peanu3syetcs kadeapoit Neb.

JuctumimHa HareneHa Ha GopMHpOBaHUE Y BBITYCKHUKA

npodeccnoHaNbHBIX KOMIETCHIIUN:

[TK-20 «crmocoOHOCTh MTPOBOANTH SKCIIEPUMEHTHI 110 3aJaHHBIM METOIMKaM C 00padOTKON U
AQHAJIM30M pEe3yJIbTaTOB, COCTABIISITH OMUCAHUS IMPOBOAMMBIX HCCIEAOBAaHUN U IOATrOTaBIMBATH
JAHHBIE JUI COCTaBJICHUS HAYYHBIX 0030POB U MYOIUKAIHI.

CoaepxaHue NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C M3YYEHHEM OCHOB B
00JTaCTH TEOPUH W3MEPEHUS M METOJO0B MaTeMaTH4eCKOH 0OpabOTKH pe3yibTaTOB M3MEPEHUH;
STAJIOHOB U MX BOCIIPOU3BEACHUS U METOJOB M CPEICTB OOECHEeUeHHUs €IWHCTBA M3MEPEHUU H
CIOCO0OB JTOCTHXKEHHUS TPeOyeMoll TOUYHOCTH B 00BEME, JOCTATOYHOM ISl KBaTH(DPHUIMPOBAHHOTO
pELIEHUs] OCHOBHBIX 3aJa4 HU3MEPHUTEIBHOIO 3KCIEPUMEHTA, BKJIOUAs IMOJYYEHUE JOCTOBEPHOM
U3MEpPUTENIbHON HHG}OpMaLMK A TMOCJIEIYIOIIEr0 HCIOJIb30BaHUS B CHUCTEMax KOHTPOJS H
YIPaBJICHUS.

[IpenoaBanye AUCHUIUIMHBI TPEAYCMAaTPHUBACT CIEAyIOmre GOPMBI OpraHU3aluu YIeOHOTO
mpolecca: JIeKIuu, J1adopaTopHble pabOThl, CAMOCTOATEIbHAS padoTa CTYJCHTA, KOHCYIbTAIIHH.

[IporpamMmoil IUCUMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIMIME BUAbI KOHTPOJIA: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTaus B opMe 3a4era.

OO6m1as TpyA0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX euHullbl, 108 yacos.
SI3pIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Ieau npenoaaBaHusi AUCHHUILIMHBI
Lenpt0 MUCHUIUIMHBI SBISIETCS H3ydeHUE (YHIAMEHTAIBHOTO YPOBHS COBPEMEHHOH Teopuu
U3MEpPEHUH, a TaKXkKe HCCIEeNOBAaHUE 3alad  METPOJOTMM U aBTOMETPHUH, CBS3aHHBIX C
COBEPILICHCTBOBAHUEM U3MEPUTEIILHON TEXHUKHU.

1.2. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHH MO UCHHUILIMHE, COOTHECEHHBIX €
IUVIAHMPYeMbIMH pe3yjabTaTamMu ocBoeHust OI1

B pesynprare OCBOGHUS JUCHUIUIMHBI OOYYarOIIMiCS JODKEH 00JIagaTh  CIEIYIOIIMMHU

KOMIIETEHIIUSIMH

[TK-20 «crmocoOHOCTh TPOBOAMTH AIKCIEPUMEHTHI IO 3aJlaHHBIM METOJMKaM ¢ OO0pabOTKOoW u

AQHAJIM30M PE3yJIbTaTOB, COCTABJISATH OIMCAHUSA MPOBOIAMMBIX HMCCICAOBAHUNW W IOATOTABIUBATH

JAHHBIC JJIsI COCTABIICHUS HAYYHBIX 0030pOB U ITYOINKAIIHII:

3HAaTh - OCHOBHBIC MPHUHIIUIBI MPOBEICHUS SKCIIEPUMCHTAIBHBIX HCCIICIOBAaHUN 10 3aJaHHBIM
METO/IUKaAM;

YMETb - TUTAHUPOBATh U3MEPHUTEIIBHBII KCIICPUMEHT;

BJIQJICTh HABBIKAMH - OOpAaOOTKH W MPEICTaBICHUS PE3YJIbTaTOB M3MEPEHUH B COOTBETCTBUU C
NPUHIUIIAMA METPOJIOTHU U JICHCTBYIOIIMMH HOPMAaTUBHBIMHU JIOKyMEHTAMU;

UMETH OIIBIT IEATEIBHOCTH - CAMOCTOSATENBHO MoJIb30BaThess ' OCTamu u pyrumMu HOPMAaTUBHBIMU
JIOKYMECHTaMH.

2. Mecto nucuMiuinabl B ctpykrype OIl
I[I/ICI_II/IHJ'II/IHB. 6a31/1pyeTc;[ Ha 3HAaHUAX, paHEC HpI/IO6peTeHHLIX O6y‘IaIOHII/IMI/IC}I IIpu HU3y4YCHUU
CICAYIOUX TUCHUILIINH:
— Ousuka
— ®dusnyeckrue OCHOBEI I/I3MepeHI/II71 " 3TAaJIOHBI

3HaHMs, TOJY4YEHHbIE TpPU H3YYEHMHM MaTepuana JaHHOM JUCIHUIUIMHBI, HMMEIT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUEHUH IPYTUX AUCLMILINH:

— IIpon3BosacTBEHHAs IPAKTUKA HAYYHO-UCCIIEOBATENIbCKas paboTa

— OprasHuzanus 1 TEXHOJIOTHs UCTIBITAaHUH

— IIpousBoacTBeHHas MpeAUILIOMHAs IPAKTHKA

3. OobeMm aucuumiannel B 3E/akageM. yac
I[aHHBIe 06 O6IJ_I€M O6’beMe AUCHUIIIMHBI, TPYAOCMKOCTHU OTACIBHBIX BUI0B y‘Ie6HOI7I pa6OTBI 10

JAUCITUITIIINHC (I/I pacnpeaciiCcHue 3TOM TPYAOEMKOCTH 110 CeMeCTpaM) MMpEACTaBJICHLI B Ta6J'II/H_[e 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yuebHoii paboTbl TpynoemMKkocTs 1o
Bcero
cemecTpam
No5
1 2 3
O61uast TPYA10eMKOCTh 3/108 3/108
aucunanabl, 3E/(Jac)
Ayoumopmbwle 3auamus, BCETo 4ac., 51 51
B mom uucne




nexnuu (JI), (dac)

17

17

IIpakTryeckre/ceMUHAPCKUE 3aHATHS
(I13), (9ac)

nmabopaTtopHbIie padoTsl (JIP), (dac)

34

34

KypcoBoii mpoekt (padota) (KII, KP),
(qac)

Dk3ameH, (Jac)

CamocmosamenvHnas paﬁoma, BCCTO

57

57

Buja npoMe:kyTOYHOr0 KOHTPOJIS:
3adet, Aud Q. 3a4ueT, 3k3aMeH (3aver,

Audd. 3a4, Ik3.)

3auer

3aueT

4. ConepxaHue TUCHUTLTAHBI

4.1. Pacnpenesnenue TPyA0eMKOCTH JUCHUNIITHUHBI

1o pa3aejaM M BUIAM 3aHSITHIA

Pazensl 1 TeMBI AUCHUILIMHBI U KX TPYIOEMKOCTH IIPUBECHBI B TAOIUIIE 2.

Tabnuua 2. — Pa3aensl, TeMbl AUCUUIUIMHBL U UX TPYAOEMKOCTh
Pasnenel, TeMbI AUCIIATIINHEL Jlekmum | I13 (C3) JIP KII CPC
(gac) (gac) (dac) (dac) (uac)
Cemectp 5

Pazgen 1. ®opmanbHO-TIOTHYECKHE 2 5
OCHOBAHHUS U3MEPEHUs Kak mpoliecca
MO3HAHUSI.
Pa3nen 2. OcHOBBI TEOpUM U3MEPEHUI. 2 2 3)
Pazgen 3. lIkaner uamepeHui. 2 5
du3nuecKue MIKanbl U HEOAHO3HAYHOCTh
00pa3oB AEHCTBUTEIHHOCTH.
Paznen 4. Cuctemsl eAMHUL PU3NUECKUX 2 5
BEJIMYUH.
Pazgen 5. O6bexThI, KiTaccudukanms, 2 17 8
METO/Ibl UBMEPEHU.
Paznen 6. [lepenaua unpopmanuu o 2 5
pasmepe eIUHHIIBI OT 3TAIOHOB PabOYNM
CpeICTBaM U3MEPEHUN.
Pa3znen 7. OCHOBBI TEOpUH MOTPEIMIHOCTH 2 8 5
U3MEPEHUM.
Hroro B cemectpe: 17 S7
Uroro: 17 34 0 S7

4.2. Copep:xaHue pa3aejioB U TeM JEeKIMOHHBIX 3aHATHIA




ConeprkaHue pa3/iesoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0OiuIle 3.

Tabmuna 3 - Coneprxkanue pa3/ieJoB U TEM JIGKIIMOHHBIX 3aHATHI

Howmep paznena

Hazsanwne u COJACPKAHUE Pa3€JI0B U TEM JICKIHMOHHBIX 3aHATHI

Paznen 1.

Tema 1.1. Ilponopiuu Mexy HHTEpBalaMU M YaCTHBIMU OT JIEJICHUS
3HAYEHUH BEJIIMYUH, ONIMCHIBAIOIIUX CIOKHEHUIIINE SBICHUS
JEHCTBUTEILHOCTH B IOHATHUAX JIOTMYECKOTO TIO3HAHUS.

Paznen 2.

Tema 2.1.0cHOBHOI OCTYJIaT METPOJIOTUU. AKCHOMBI U3MEPEHUI.
OCHOBHOE ypaBHEHHE U3MEPEHUM.

Paznen 3.

Tema 3.1. MI3MepuTenbHbIe MIKAJIBI B MATEMAaTUYECKON MITH JIOTHYECKOM
nHtepnperauu. OHOMEpPHbIE © MHOTOMEPHBIE IIKAJIbL.

Tema 3.2. Teopust MHOXKECTB.

Tewma 3.3. Knaccer 06pa3os.

Paznen 4.

Tema 4.1. Cucrema CH.
Tema 4.2. EnyHUIIBI OCHOBHBIE U NTPOU3BOACTBEHHBIC. PazmepHOCTH
BEJINYMH.

Paznexn 5.

Tewma 5.1. Knaccuduxanus usmepeHui.

Tema 5.2. ®axTopsl, BAUSIONIME HA PE3YIbTAT U3MEPEHUI.
OOHapy)XxeHue U UCKII0UYEHHE OIUOOK.

Tema 5.3. PaznoBugHoctu uzmepenuid. Ilpsimble 1 KOcBEHHbIE
n3mepenus. CoBmecTHble u3MepeHns. COBOKYIHbBIE U3MEPEHHUS.
Tewma 5.4. MeTobl UI3MEPEHUN:

Pa3HOCTHBIN METOJ;

METOJI OTKJIOHCHHH;

HYJIEBOM METOJ;

METO/]1 IOJICTAHOBKHU;

METOJl YepELOBaHUI;

KOMIIEHCAI[MOHHBII METO;

MOCTOBOM METO/I;

METO/T aHAJIOTHIi;

METO]l IOBTOPEHMIA;

METO]1 NEPEYNCIICHUS.

Paznen 6.

Tema 6.1. BocripousseneHue eAMHUL (PU3MUECKUX BEIMYUH U Iiepeaada
UX pa3MepoB.

Tema 6.2. Knaccugukaius 3TaloHOB.

Tewma 6.3. TloBepouHas cxema.

Pazpgen 7.

Tema 7.1. Buasl norpemiHocTel U UX ONpECIICHUE.

Tema 7.2. CraTuctrueckue MeTo 1l 00pabOTKU PE3yIbTAaTOB
MHOT'OKPaTHBIX U3MEPEHUN.

Tema 7.2. Obecnieuenne TpedyeMoil TOYHOCTH U3MEPECHUI.

4.3. IlpakTuyeckue (CeMUHAPCKHUE) 3aHATHUS

TeMbl pakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEJICHBI B TAOIUIIE 4.
Tabnuua 4 — IIpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

No T Ne
= o 9 PYAOCMKOCTb azjeia
o/n | TeMbl IPaKTHYECKHX 3aHATHIA DopMbI IPAKTUYECKUX 3aHATHH (sac) EHCH -
o
JIMHBI

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

4.4. JlaGopaTopHble 3aHATHUS

Tembl Ta00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh PUBEICHBI B TAOIUIIE 5.
Tabmuma 5 — JJabopaTopHbIe 3aHITHS U UX TPYJTOEMKOCTh




e HanmenoBanue nabopaTopHbIx paboT TpynoemKocts, |y, pasnena
/1 (1ac) JUCIUTUTUHBI
Cemectp 5
Brenenue. MHCTpyKTaX 110 TEXHUKE O€30TIaCHOCTH 2 2
1 | 3MepeHue NOCTOSHHBIX HaNpsyKEHUI 4 5
2 | I3MepeHne nepeMeHHbBIX HalpsKeHUH 4 5
3 | HccnenoBanue HEMPEPHIBHBIX CUTHAJIOB € TIOMOIIBIO 4 2
3JIEKTPOHHOTO ocumiIiorpaga
4 | UccnenoBanue UMITYJIBCHBIX CUTHAJIOB C TTOMOIIIBIO 4 5
ANIEKTPOHHOTO ocmuIiorpaga
5 | U3mepenune yacToThl 4 5)
6 | 3MepeHre MOIIIHOCTH 4 5)
7 | IloBepka mITaHTECHIIUPKYIIEH 4 7
8 | [ToBepka MUKPOMETPOB 4 7
Bcero: | 34

45. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.6. CamocrosiTeJbHAsA padoTa 00y4arOLIUXCS
Bugpsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTb ITPUBEICHBI B TadmuIe 6.

Tabnauna 6 Buael caMmocTosTeNIbHON pabOThI U €€ TPYI0EMKOCTb

Bun camocTosTenbHON pabOThI Bcero, gac |CemecTtp 5, gac
1 2 3
CamocrosiTe1bHas paboTa, BCEro 57 57
M3yYeHHE TEOPETUIECKOro MaTepraa 20 20

nuctumuas (TO)

pacuerHo-rpadudeckue 3ananus (PI'3) 10 10
BhINIONHEHKE pedepara (P) 10 10
IToaroroska k Tekyiiemy koHTpoito (TK) 17 17

5. IlepeueHb yueOHO-METOAMYECKOI0 O0ecTeYeHHs IJIsl CAMOCTOSITEILHOM

PadoThI 00y4AKIIUXCH MO TUCHHUILINHE (MOLYJIIO)
VY4eOHO-MeToANYEeCKHE MaTepuaibl IS CaMOCTOSITeNbHOM paboThl 00ydaroluXcsl yKa3aHbl B

.o 8-10.




6. IlepeyeHb OCHOBHOW M JONOJHUTEJILHOI JUTEPATYPHI
6.1. OcHoBHasi IMTEpaTypa
[TepeueHs OCHOBHOW TUTEpATYPHI IPUBEICH B TabmuIE 7.

Tabnuua 7 — [lepeueHb OCHOBHOM JTUTEPATypBI

[udp bubnuorpaduueckas ccouika / URL aapec KomuyectBo
9K3EMILISIPOB
B OnOIMoTeke
(kpome
AIEKTPOHHBIX
9K3EMILISPOB)
http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=418
OCHOBBI TEOPETUYECKON, NPUKIATHON U 3aKOHONATEIbHOU
METpPOJOTUH [DIEKTPOHHBIN pecypc] : yueOHOoe mocobue / B. II.
Cynabepunse, A. I'. UynoBkuHa, T. I1. Mumypa ; C.-Iletep6. roc. yH-T
a’pPOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TeKcTOBHBIe AaH. - CIIO. :
N3n-Bo I'YAII, 2018. - 313 c. - Cuctem. TpeboBanusi: ACROBAT
READER 5.X. - 3arx. ¢ Tutyn. skpana. - ISBN 978-5-8088-1287-1 : b.
1.
http://znanium.com/
Onexrpopanuonsmepenus: Hegenos B. U.butioko B. K.Curos A. C.CamoxuHa
E. B.Vueonukx/Hedenos B. 1., Curos A. C., butiokos B. K., Camoxuna E. B., 4-¢
u3a. - M.: ®opym, HUL] UHOPA-M, 2015. - 384 c.: 60x90 1/16. -
(ITpodeccuonanproe oopazopanne) (Ileperuér 7BI[)ISBN 978-5-91134-309-5
6.2. JlonoJiHUTe/IbHAA JIUTEpaTypa
[lepeueHb HOMOIHUTENBHON JINTEPATYPHI IPUBEIEH B TabiuLe 8.
Tabnuua 8 — [lepeyeHb AONOIHUTENBHOM JIUTEPATYPHI
HIudp bubnuorpaduueckas cepiika/ URL anpec KonnuecTtso
SK3EMILISIPOB B
6ubnuorexe
(xpome
AIEKTPOHHBIX
9K3EMILISPOB)
http://znanium.com/
Oo6was Teopusi usmepennii: Monorpadus / J1./1. 'pudanos. - M.: HULL
NH®PA-M, 2015. - 116 c.: 60x90 1/16. - (HayuHasi MbICJIb)
(O6s10:xxa)ISBN 978-5-16-010766-0
006 http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=418 | 27
y-91 UynoBkuHa, Auna ['ypseBHa (1ipod.).

O6pa60T1<a pPE3YJIbTATOB H3MepeHHfI. Brruncienue HCOIIPCACICHHOCTH

M3MEepeHMil pu KanuOpoBKe : yueOHO-MeToan4YecKoe nocooue / A.



http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=418
http://znanium.com/
http://znanium.com/catalog.php?bookinfo=451742#none
http://znanium.com/catalog.php?bookinfo=451742#none
http://znanium.com/catalog.php?bookinfo=451742#none
http://znanium.com/catalog.php?bookinfo=451742#none
http://znanium.com/catalog.php?bookinfo=451742#none
http://znanium.com/catalog.php?bookinfo=451742#none
http://znanium.com/catalog.php?bookinfo=451742#none
http://znanium.com/
http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=418

I'. YynoskuHna ; C.-Ilerep6. roc. yH-T a3pokocM. ipudbopoctpoenus. - CII6. :
Wzn-Bo I'VAIL, 2016. - 61 c. : Tabn. - bubmumorp.: c. 50 (19 Ha3s.). - b. 1.

006
O-51

http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=418 | 5
OcHoBsl MeTposioruu = Fundamentals of Metrology : yueOHoe
nocobwue / B. B. Okpenunos [u ap.] ; C.-Iletep6. roc. yH-T a3poKoCM.
npubopocTpoeHus. - 2-¢ usj., nepepad. u gom. - CII6. : U3xa-Bo
I'VAII, 2019. - 485 c. : puc., Tabn. - Umeet rpud denepanpbHOTO
YMO no B cucteMe Beicmiero oopaszoBanus. - bubauorp.: c. 427 -
430 (66 Ha3B.). - b. 1.

7. Tlepeuyennb pecypcoB nHpopManuOHHO-TelekoMMYyHuKanuonHoii cetu UHTEPHET,
HEe00XO0AUMBIX /IJIS OCBOCHUSI JUCIUIJIMHBI
[Tepeuens pecypcoB uHPOpMaIOHHO-TeneKoMMyHUKannoHHoM cetn MHTEPHET, Heo6xomumMbix
JUIsl OCBOCHHMSI TUCLIMIUIMHBI TPUBEEH B Tabuiie 9.
Tabmuna 9 — Ilepeuens pecypcoB mHbopmannoHHo-TenekommyHuKarmonno cetu MHTEPHET,
HEOOXOAUMBIX JJISI OCBOCHUS TUCIUTIITUHBI

Ne i/t

HanmenoBanue

http://science.quap | HayuHast 1 ”HHOBaIMOHHAs aesATeabHOCTh 'Y ATl

Tu

[M482701/2012/6] | MeTpoJiorusi U u3MepuTedbHAas TeXHUKA. - XKypHai. - BeIXoAUT exxeMecsuHo:

PX : Otx. Bem. - M.: BUHUTU, 1963 - . - 2019r.
http://www.gostinfo.ru/pages/Infizd/izmer_texn/

8. IlepeueHb MH(POPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX TPH OCYIIECTBICHUH
o0pa3oBaTe/IbHOIO Npouecca Mo AUCHUILINHE
8.1. IlepeyeHb NpPOrpaMMHOro odecneyeHust
[lepedeHpb UCONB3yeMOro IPOrpaMMHOro odecrieueHus npejacTasieH B Tadbauie 10.

Tabnuua 10 — ITepeueHb nporpaMMHOro obecrevyeHus

NQ H/H HaI/IMeHOBaHI/Ie
1 MS Office
2 MATLAB
3 LABVIEW v12.0

8.2. Ilepeyenb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yemMbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM MpecTaBieH B Tadnuue 11.
Tabmuna 11 — Ilepeyerb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HanmenoBanue

https://www.elibra | Hay4nast snextpoHHas 6ubinoTeka
ry.ru/defaultx.asp

e.lanbook.com 35C JIAHb
Zhanium.com 3BC znanium New
Book.ru 3BC Book.ru

9. MarepuajibHO-TEXHHYECKAsl 0232, HEOOX0UMA IJIsl OCYIIECTBJIEHHs 00Pa30BaATEILHOIO
npouecca no JMCUMIVInHe
CocraB MaTepualIbHO-TEXHUYECKOW 0a3bl MpeacTaBieH B Tabnuie 12.



http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=418
http://science.guap.ru/
http://science.guap.ru/
javascript:%20s_by_term('I=','�482701')
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Tabmuma 12 — CocraB MaTepraibHO-TEXHIUUECKOH 0a3bl

Homep aynuropun
No /it HanmeHnoBaHME COCTaBHOM YaCTH MaTEPHAIbHO-TEXHUYECKOM 0a3bl (pu
HEOOXOIMMOCTH )
1 MynbsTuMenniiHas JeKIUOHHAS ayIUTOPHUs
2 Jla6oparopus no MCC 52-51

10. ®oHa OLIEHOYHBIX CPEACTB J1JIsl MPOBeAeHUS MPOMEKYTOYHOMH aTTEeCTAMU 00yYaAIOIIUXCS
o AUCHHUIIJINHE
10.1. CocraB (hoHI1a OIICHOYHBIX CPEACTB MpHUBEACH B Tabauie 13
Ta6mmma 13 - CoctaB GoHIa OIIEHOYHBIX CPEJCTB ISl MPOMEKYTOYHOM aTTeCTAIUN

Bua npoMmexxyTouHO# aTTecTaiuu [IpuMepHBIil NEPEUYEHb OLIEHOYHBIX
CPEICTB

3auer Crircox BOIpOCOB;
TecTsl.

10.2. TIlepedeHb KOMIICTCHIIMH, OTHOCSIIMXCS K AWCIMIUIMHE, W JTalbl UX (OPMUPOBAHUS B
IpolLIecce OCBOCHHS 00pa30BaTeIbHON IPOrpaMMBbI IPUBEACHHI B Ta0uie 14.

Tabmuna 14 — IlepeueHh KOMIIETEHIMA C yKa3aHHEM JTamoB WX (OPMUPOBAHHS B IPOIECCE
0CBOEHHs1 00pa30BaTeNbHON MPOrpaMMBbl

Oransl GOopMUPOBAHUS KOMIIETSHIIUHN 1O
Howmep cemectpa
TUCIUILIMHAM/TIPaKTHKaM B mporiecce ocBoenus OI1

[TK-20 «crmocoGHOCTh TPOBOAMUTH AIKCIEPUMEHTHI IO 3a/JlaHHBIM METOJMKaM ¢ OOpadOTKOW u
AQHAJIN30M pe3yJIbTaTOB, COCTAaBJISITH ONUCAHUS MPOBOAMMBIX MCCIEAOBAaHUN U MOArOTAaBIUBATh
JIAHHBIE JIJI1 COCTaBJICHUSI HAYUYHBIX 0030POB M MyOIHMKAIIHIN)

1 duznka

2 duznka

3 duznka

4 @u3nyecKre OCHOBBI U3MEPEHUMN U ITAIIOHBI

5 OO61as Teopust U3MEpPEHU

5 [Ipou3BoacTBEHHAass  MpakTUKa  HAay4YHO-HCCIIEOBATEIbCKas

pabota
7 Opranu3zanus 1 TEXHOJIOTHS UCIIBITAHUM
8 [Ipon3BOACTBEHHAS MPEIAUIIOMHAS PAKTHKA

10.3. B kauecTBe KpUTEpUEB OLIEHKH YPOBHS COPMHPOBAHHOCTU (OCBOEHHS) y OOy4aromuxcs
KOMIETEHIIMH MPUMEHSETCs IIKaja MOAYJIbHO—PEUTUHIOBOM CHCTEMBl YHHUBepcUTeTa. B Tabiuie
15 mnpencraBnena 100—OamnpHast W 4-0ayibHas IOKadbl JUIs OLEHKH C(HOPMHUPOBAHHOCTU

KOMIIETEHITHH.
Tabnuua 15 —Kpurepuu onieHKH ypoBHSI COOPMHUPOBAHHOCTH KOMITETEHIIUH

OrneHKa KOMITETEHITH

100- .

4-GartbHast XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIMI
OayubHas
TIKasa
IIKaja
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«OTIIMYHO»
(Ga4TCHO»

- oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

- YBEPEHHO, JIOTHYHO, MTOCIIEA0BATEIBHO U TPAMOTHO €T0 U3JIaraeT;

- ONMpPAsCh HA 3HAHUS OCHOBHOM W JIOTOJHHUTEIBHOW IJIUTEPATYpBHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C IPAKTHUECKOM
JeATEIILHOCTBIO HAIIPABIICHNUS;

- yMeno 00O0CHOBBIBAET M apIyMEHTHPYET BBIIBUTaeMbIC UM UIEH;

- JeJaeT BEIBOIBI U 0000IIEHH;

- CBOOOIHO BJIAJICET CUCTEMOM CIICIUATH3UPOBAHHBIX TOHSITHI.

(XOPOLIO»
(Ga4TCHO»

- 00yYaroUIuiicss TBEPIO YCBOWII MPOTPAMMHBINA MaTepual, TPaMOTHO U
10 CYyIECTBY U3JaraeT €ro, OINWpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI,

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JEATEIBHOCTHIO
HaIPaBJICHUS;

- ApPryMEHTHPYET HAyYHBIC ITOJIOKCHHS,

- JIeJIaeT BBIBOBI M 0000IICHNS;

- BIIAJICET CUCTEMOMN CIEIUATM3UPOBAHHBIX MOHSATHH.

55<K<69

«y/I0BJIETBO-
PUTEBHO»
«BAUYTCHO»

- 00yy4aroImuics yCBOWJI TOJIBKO OCHOBHOM MpOrpaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaraeT €ro, ONUpasChb Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTyphl;

- JIONIYCKAaeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

- MCHBITBIBAECT 3aTPyJHEHUS B INPAKTUYECKOM IPUMEHEHUM 3HAHUUI
HaIIPaBJICHUS;

- c1abo apryMeHTUpYeT Hay4YHbIE MOJIO0XKEHUS;

- 3aTpyAHseTCs B (OPMYIMPOBAHUH BBEIBOJIOB U 00OOIIICHHIA;

- YaCTHYHO BJIAJICET CUCTEMON CIIEMAIM3UPOBAHHBIX TIOHATHUH.

(HCYIOBJICTBO
PUTCIIBHO»
«HEC 3a4YTCHO»

- oO0ydaromuiicsi He YCBOWI 3HAYUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuana,;

- JIONyCKaeT CYIIECTBEHHbIE OMMOKA ¥  HETOYHOCTH
paccMOTpeHHH pobIeM B KOHKPETHOM HalpaBlIEHUH,

- HCHIBITHIBAET TPYAHOCTH B IPAKTUYECKOM NPUMEHEHUH 3HAHUH;
- HE MOXXET apryMEHTHPOBATh HAYYHBIC TIOJOKECHUS;

- He (hOpMYJIMPYET BbIBOJIOB M 000OIICHUH.

pu

10.4. TumnoBbie KOHTPOJIbHBIE 33JAHUS UM UHBIE MaTepPHAIIbI:
1. Bompocs! (3ama4n) uist 3k3ameHa (tabnuia 16)

Tabnuna 16 — Bompocs! (3agaun) 11 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3aa4) AJsl IK3aMeHa

Y4eOHbIM MJIaHOM HE TPeAyCMOTPEHO

2. Bonpocs! (3agaun) uist 3auera / nuddepeHumpoBaHHoro 3avera (tadbmauma 17)
Tabnuna 17 — Bonpocs! (3agaun) amns 3adera / qudd. 3adera

Ne /i1

HepequL BOIIPOCOB JJIA 3a4UCTa

OCHOBHOH TOCTYJIAT METPOJIOTHH. AKCHOMBI U3MepeHHit. OCHOBHOE ypaBHEHHUE

U3MEPEHUM.

N3MepuTenbHbIe MIKaIbl B MATEMAaTUYECKOUW WIIH JIOTUYECKOW HHTEPIPETAIINH.
OnHOMEpPHBIE U MHOTOMEPHBIE IIKAJIBI.

Cucrema CHU.

E}II/IHI/IHBI OCHOBHBIC U ITPOHU3BOJICTBCHHBIC.
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Knaccudukanms namepeHui.

®dakTopsl, BIUSIONIME HAa Pe3yIbTaT u3MepeHuii. OOHApyKCHHE U UCKITIOUYCHHE
OILITNOOK.

PaznoBugnocTu usmepenuid. [Ipsmbie u kocBeHHbIE U3MepeHuss. COBMECTHbBIE
n3mepenusi. COBOKYIHbIE HU3MEPEHUSI.

PasHocTHBII MeTO.

MeToa OTKJIOHEHUH.

Hynesoii meTon.

Merto1 TOICTaHOBKH.

Meron yepenoBaHuil.

KoMmnencamoHHbIN METO/I.

MocTOBOM METO/I.

Metoa aHaIOrui.

Metoa MOBTOPEHUIA.

MeTton NNEepCUUCIICHUA.

BOCHpOI/ISBeI[eHI/Ie CAUHUIL (1)I/I3I/I‘IGCKI/IX BCJIMYMH M IICpCaava UX pasmMCpoB.

Knaccudukanms 3TanoHoB.

[ToBepouHas cxema.

Bunsl norpentHocTen U UX ONpeaeeHue.

Cratuctudeckne MeTo ibl 00pabOTKH Pe3yabTaTOB MHOTOKPATHBIX U3MEPEHUH.

Obecnieuenne TpeOyeMoil TOUHOCTH U3MEPEHUI.

3. Tembl U 3amaHue ISl BBIOJHEHUS KYypCOBOW pa0OTHI / BBIMOJHEHHS KYpPCOBOTO MPOEKTa
(Tabmuua 18)

Tabmuna 18 — IlpumepHBIi TiepedeHb TeM IS BBIMOJIHEHHS KYpPCOBOW paOOTHI / BBITOJHEHUS

KyPCOBOT'O TIPOEKTa

No /1t

[TpumepHBIii TepeueHb TeM ISl BHITOJIHEHUSI KYpPCOBOM paOOThI / BHITOJTHEHUS
KyPCOBOTO IPOEKTa

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4. Bonpocsl 1Sl TPOBENICHHUS IPOMEXKYTOUHOMN aTTeCTallly PH TeCTUpoBaHuH (Tadmuia 19)

Tabmuma 19 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB
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Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

/latime onpeoenenue eOunuysl CUlbl cema.

Kanpena (k) — cuia cBeTa HCTOYHMKA, MOHOXPOMATUUYECKOE U3IIYYEHHE KOTOPOTO
yacroroii 540.10% repil, U3JydaeMoe B ONPEACIICHHOM HAMPABJICHUN B TEJIIECHBIN YroJ
BEIMYMHOM | cTepanuan, uMeeT MOIIHOCTh 1/683 BarTa.

Kannena (k) — cuiia cBeTa HCTOYHHKA, U3]Ty4aeMOTr0 B ONPEICTICHHOM HalpaBiIeHUH
UMeeT MOIIHOCTh 1/683 BaTTa.

Kanpnena (ko) — cuiia cBeTa HICTOYHHUKA, MOHOXPOMATHUECKOE H3ITyYeHHE KOTOPOTO
qacroToit 540.10™ reprr, u31ydaeMoe B ONPEICICHHOM HAMPABICHHH, HMCET
MoIIHOCTh 1/683 BarTa.

Kanpena (k) — cuia cBeTa HCTOUHUKA, MOHOXPOMATUUYECKOE U3IIYYEHHE KOTOPOTO
yacroroii 540.10% repil, U3JydaeMoe B T€JIECHBIM yroJl BeTMYMHOM 1 cTepaauaH,
UMeeT MOIIHOCTh 1/683 BaTTa.

Kanpnena (k) — cuia cBeTa MCTOYHHMKA, MMEIOIIEro MOIIHOCTh 1/683 BarTa.

eticmeumenvuvim Hazvisaom 3uaueHue gusuyeckou senudunvl (OB), komopoe...
HE3aBUCHMO OT JIPYrUX (PU3MUECKUX BEIIUYHUH.

MpUOIU3UTENBHO PABHO UICTUHHOMY 3HaueHuto OB.

OTIPEICIICHO IKCIIEPUMEHTAILHBIM ITYyTEM U HACTOJBKO MPUOJIMKAIOIICECS K
HMCTUHHOMY 3HAUEHUIO, YTO JJIS JAHHOU I1eJIh MOKET ObITh MCIIOIb30BAHO BMECTO HETO.
B KOHKPETHOM CITy4ae MOXKET ObITh UCIOJIb30BAHO.

ONPEAEIIEHO SKCIIEPUMEHTAIIBHBIM ITyTEM.

s myrnomunaukamuerou nocpeuHoCcmu WupuHa noa0Csl NOZPEUHOCMU ...
YMEHBIIAETCS C YBEIIMICHUEM H3MEPSeMO (PH3NUECKON BEITMYMHEI.

U3MEHSETCS 10 SKCIIOHEHIIMAIbHOMY 3aKOHY C YBEJIMUEHHUEM H3MepseMoit (U3UUeCcKOil
BEJINYUHBI.

JMHEWHO YBEJTMYNBACTCS C YBEIMUECHHEM U3MepsAeMoi (PU3NUYEeCKON BETUYHHBI.
MIOCTOSIHHA TIPY YBETMYEHUH U3MEPSAEMON (PU3NUECKON BETUUNHBI.

HE 3aBUCHUT OT YBEIMYCHUS U3MepsieMOi (pru3nueckoi BEIMUUHBI.

Eounuyeni konuuecmea sewecmea ¢ CH siensemcsi...

MOJTb TIPEJICTaBIIsIET COO0N KOTUYECTBO BEIIECTBA B CUCTEME, COJIEPIKAILICH CTOJIHKO K
YacTH1, CKOJIbKO aTOMOB coepkutca B 0,012 kunmorpamma nzorona yriaepojaa 2¢c,
MOJTb TIPEJICTABIISIET COOON KOTMYECTBO BEIIECTBA B CUCTEME, COJIEPIKAIIIECH TaKYIO JKe
Maccy kak 1 macca 0,012 kunorpamMMa n3zoromna yriepona 12c.

MOJTb TIPEJICTABIISIET COOON KOJTMYECTBO BEIIECTBA B CUCTEME, cojiepxanieit 6.022 10%
YaCTHII.

MOJTb TIPEJICTABIIsIET COO0N KOJTUYECTBO BEIIECTBA B CUCTEME, COJIEPIKAILICH CTOJIHKO JKE
YacTHI], CKOJIbKO aTOMOB COJIEPKUTCA B 1 TpaMMe U30TOIa yriepoaa 2c.

MOJTh TIPEJICTaBIISIET COO0N KOJTUYECTBO BEIMIECTBA B CUCTEME, COJIEPIKAIICH CTOJIHKO JKe
4acTHI, CKOJIbKO aTOMOB coepkutca B 0,012 kunmorpamma nzorona yriaepoaa 2c,

Eounuya ¢uzuueckoui senununsl npedcmasisiem coooii...

3HaYeHUE (PU3NYECKON BEIMUMHBI, KOTOPOE 10 ONPEIEICHUIO CUUTACTCSI paBHBIM 1.
3Ha4YeHue PU3NUeCcKoi BennuuHbl, ykazanHoe B 'OCTe.

3HaueHue PU3NYEeCcKON BeINUMHBI, ykazaHHoil B CU.

3Ha4YeHHe PU3NUECKOM BETMUUHBI, TPUHATOE MEXIyHApOIHBIM OIOpPO MEp U BECOB.
3HAYEHHUE TaHHOW (PU3NUECKON BEIMUUHBI, PACCUUTAHHOE TI0 OMPEIEIIIOIMUM
napaMepTam.

OcrosHbiMmu qbus’uqeacwvzu eejlUdUHaMu u ux e()uHuuaMu 6 cucmeme CHU sensiomces...
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Macca (kr), Bpems (¢), ;mHa (M), Temneparypa (K).

Macca (Kr), Bpems (c), ;nuHa (M), Temnepatypa (K), konmdecTBo BemecTBa (MOb),
CHJIa MIOCTOSTHHOTO AJICKTPHYECKOro ToKa (A), cuia cBeTa (Ki).

uiHa (M), Macca (Kr), Bpems (¢), cuiia cBeta (Ki).

Macca (kr), nuHa (cMm), Temreparypa (C), KOITU4ecTBO BEIIecTBa (MOJIb).

Macca (Tp), Bpems (C), cujia MOCTOSIHHOTO 3JEKTPUIECKOro ToKa (A).

OcHognoe paznudue 8 cnocobax HOpMUPOBAHUSA OCHOBHOU NOZPEUHOCMU 00YCL06TIEHO
BEJIMYMHOHN alIUTUBHON IIOTPEIIHOCTH.

BEJIMYUHON MYJIbTUIIIIMKATUBHOU ITOIPEIIHOCTH.

COOTHOILICHUEM aJAUTHUBHON U MYJIbTUILNIMKATUBHOM COCTABIIAIOILNX B IIOINPEIIHOCTH
Cn.

THIIOM CPEACTBA U3MEPEHUSL.

COOTHOILIEHUEM CUCTEMATUYECKON U CllydyaliHOM cocTaBiiomux norpemHocty CH.

Tozepewnocmu usmepenuil K1accu@uyupyrom no...

BEJINYMHE.

XapaxkTepy BIUSHHAS Ha QYHKIUIO IPpeoOpa3oBaHUsl.

(dbopme npencTaBiIeHus, IPUYNHAM BOSHUKHOBEHHS, XapaKTepy MPOSBICHUS.
peaKIyu CpeaCTBa U3MEPEHUS Ha CKOPOCTH (Y4aCTOTY) U3MEHEHHsI BXOJTHOTO CHTHAJIA.
NOTEHIMAILHON TOYHOCTH CPENICTBA U3MEPEHUSI.

Honsmue "¢uszuueckasn eenuuuna” osnavwaem...

CBOMCTBO, 00III€€ B KAUECTBEHHOM OTHOIICHHUH JUISI MHOTUX (PU3NYECKUX OOBEKTOB, HO
B KOJIMYECTBEHHOM OTHOIICHUH WHAMBUAYAIBHOE JUJIS KAXKI0TO OOBEKTA.

CBOMCTBO YET0-JIM00, YTO MOKET OBITh BBIACICHO M OIICHEHO KOJUYSCTBEHHO.
(bU3MYEeCKre XapaKTEPUCTHKN MaTEPHUATBHBIX TEI.

3TO CBOMCTBO, 00IIIee B KAUECTBEHHOM OTHOIIEHHUH JIJIsl MHOTHX (PU3HUYECKUX OOBEKTOB.
KOJIMYECTBEHHOE COJIep)KaHHEe CBOICTBA B 0OBEKTE.

5. KoHTposibHBIE U TIPAKTHYECKUE 3a1a4uM / 33aHus 1o Auciuiuinae (tadiuia 20)
Ta6mmna 20 — [IpumepHBIii TepeueHb KOHTPOIBHBIX M MPAKTUYECKUX 33134 / 3aTaHUH

Ne i/t

[TpumepHbIif epedeHb KOHTPOJIbHBIX U MPAKTHUECKUX 3aj1ay / 3a/1laHui

He npenycmorpeno

10.5. Meronuueckue MaTepHalibl, ONPEACIAIONINE IMPOLEAYphl OLEHUBAHUS 3HAHUN, yMEHU,
HABBIKOB M / WJIM ONBITA JESATENbHOCTH, XapaKTEPU3YIOIINX 3Tanbl (POpMHUPOBAHUS KOMIETEHIIUH,
conepsxkarcs B [TonoxxeHnsax «O TekylieM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluu
ctyneHtoB ['VAII, oOydaromuxcst Mo nporpaMmam Bbiciiero oopaszoBaHus» u «O MOAYJIbHO-
pPEUTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHOM paboTel cTy/ieHToB B ['Y Ay,

11. MeToauyeckue yKkazaHus JJis1 00y4AIOIIMXCS 110 OCBOECHUIO U CIUIIJINHBI
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[lenbi0 QUCUMIUTMHEL ABISETCS U3y4YeHUE PYHAAMEHTAILHOTO YPOBHS COBPEMEHHON TEOpHUU
U3MEPEHMM, a TakXKe WCCIECJOBAaHUE 3alad METPOJOTMM M aBTOMETPUHU, CBA3AHHBIX C
COBEPUICHCTBOBAHUEM U3MEPUTEIIBHON TEXHUKU.

MeTtoauyeckue ykazaHus Ajs 00y4aroluXcs 10 0CBOEHHUIO JIeKIIMOHHOI0 MaTepuaJjia

OcHOBHOE Ha3HAYCHUE JIEKIMOHHOTO MaTephalia — JIOTHYECKH CTPOMHOE, CUCTEMHOE,
r1yO0oOKoe U SICHOE U3JI0KeHue yueOHoro Marepuana. HasHaueHue coBpeMeHHOH JIEKIIMUA B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI TMOJIYYUTh BCIO HH(OpPMAIMIO TO TeME, a B OCBOCHHUH
byHIaMeHTaIbHBIX MPOOIeM AUCHUILIMHBL, METOJ0B HAYYHOT'O MMO3HAHUS, HOBEHIINX TOCTHKEHUI
HAyyHOW  MbICIH. B yueOHOM mporecce JIEKIHS  BBIMOJHIET  METOHOJIOTHYECKYIO,
OpPraHU3alMOHHYI0 M HH(QOpMAIMOHHYIO (QyHKIMH. JIeKius pacKpbiBaeT MOHSATHHHBIN ammapaT
KOHKpPETHOW 00JIacTH 3HaHusA, €€ mpoOJeMbl, TaeT IENbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTLIMHAMH.

[InaHupyeMble pe3ynbTaThl PU OCBOSHUU O00YYAIOIIMMCSI JISKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, LIEIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHM, YPOBEHb KOTOPBIX
OTpeieNisIeTCs 1IeJIeBOM YCTaHOBKOM K Ka) /10l KOHKPETHOH TeMe;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaATEIICM;

—  pa3BuTHE  TPO(ECCHOHATLHO—JICIOBBIX  KadecTB, JIFOOBM K  TpeIMeTy |
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOSIBJIEHHE HEOOXOAMMOTr0o HHTEPECa, HEOOXOIUMOTO I CAMOCTOSITEIbHOM PaOOTHI;

— TIONy4YeHHWE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHHKH M O MPOTHO3E
WX Pa3BHUTHUS Ha OJMVHKANUIITNE TOJIBI;

— HAy4YuTCS METOJIWYEeCKH o0OpabaTbiBaTh Marepuan (BBIICHSATH TJIABHBIE MBICIA U
MOJIOKEHUS, TIPUXOIUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPSATH UX B Pa3IMUHBIX (HOPMYIHUPOBKaX);

— TIOMy4YeHHE TOYHOTO IOHUMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JIeKIMOHHBIA MaTepHuall COMPOBOXKIACTCS JACMOHCTpAIMEe TMpPE3CHTalud ©u (UIBMOB,
00CYXXJIEHHE KOTOPBIX TMO3BOJISIOT CTYACHTaM pPa3BUTh HABBIKM BEACHUS JUCKYCCHH H
MIPOJIEMOHCTPUPOBATH CIIOCOOHOCTH K CAMOOPTaHU3AIMU U CaMO00Pa30BaHUIO.

CTpyKTypa npeocTaBiIeHHs JEKIIMOHHOTO MaTeprana:

— JIGKIIMM COTJIACHO pasjenam (Tabi.2) u remam (1abdm.3);

—  TIpe3CHTAINH;

— JeMoHcTpauus (GUiIbMOB.

Meroandeckoe mocoOue Mo OCBOCHHIO JIEKIIMOHHOTO Marepuaia Mumypa, T. T1. (morr.)

MeTtponorus, CTaHIapTU3ANNS U CEPTUPHUKAIUS B PATHONPUOOPOCTPOCHHUN: YI€OHO-METOINICCKOE
nocobue. Y. 1: Metponorus/ T. I1. Mumypa; C.-Iletep0. roc. yH-T a3pokocM. TpuOOPOCTPOCHHUS. -
CII6.: TOY BIIO "CII6I'YAII", 2012. - 124 c. . http://lib.aanet.ru/

Meroanueckue yKazaHus Uit O00y4alIIMXCA [0 Y4YacTHIO B
CeMHUHAapax (He npedycmompeHno yueOHviM NAAHOM N0 OAHHOU OUCYUNTIUHE)

MeTtoanyeckue YyKa3aHUs [JIsi OOYyYAIOUIMXCS MO TMPOXOKIECHHI0 TPAKTHYECKHX
3aHATHH (He npeodycMompeHo y4eOHbIM NIAHOM RO OAHHOU OUCHUNIUHE)
MeTtoauyeckue ykazaHusi Ajs 00y4aroIUXcs M0 NPOX0KICHUIO J1a00paTOpHBIX padoT

B xozne BbINOJIHEHHUS 1a00PaTOPHBIX PabOT OO0YYArOIIMICS OJIKEH YIIIyOUTh U 3aKPENuTh
3HAHMSI, IPAKTUYECKHE HABBIKU, OBJIAJETh COBPEMEHHON METOJUKON M TEXHMKOW HKCIIEPUMEHTA B
COOTBETCTBUM €  KBaJM(PHUKAIMOHHOM  XapakTepuCTHKOW  oOywaromierocs.  BeimonHenue
71a00paTOpHBIX PabOT COCTOUT U3 IKCHEPUMEHTATBHO-TPAKTHUECKOM, PacyeTHO-aHAIUTHUECKOM
4acTeil 1 KOHTPOJIBHBIX MEPOIIPHUITHH.
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BrimonHenue m1abopaTopHBIX paboT OOydaroUIMMCs SIBIISICTCS HEOTHEMJIEMOM YacThiO
U3y4eHHs] JMCUUIUIMHBI, ONpeAeIsieMOoll y4eOHbIM TIUJIAHOM, W OTHOCHTCS K CpEICTBaM,
00ecreyrBaroIUM peIlIeHUe CIeIyIOIIX OCHOBHBIX 33aJau y 00yJaromerocs:

— NpHOOpeTeHrEe HABBIKOB MCCIIEOBAHUS MPOIECCOB, SIBICHUN U 0OBEKTOB, H3y4aeMbIX B
paMKax JaHHOW JAUCIUILTUHBI;

— 3aKpeIUIeHue, pa3BUTHE M JeTaju3alldsg TEOPETUYECKUX 3HaHUM, IOJY4YEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMOH TUCIUILIIHE;

— TpuoOpeTeHNE HABBIKOB CAMOCTOSATEIBHON pa0OThI C JTA0OPATOPHBIM 00OPYTOBAaHUEM U
npuOopamu.

MeToanuyeckue yKazaHus JJIsl 00y4a0IIMXCS 10 MPOXO0XKAEHUIO JIa00PaATOPHBIX padoT

B xone BbINOIHEHHUS 1a00PaTOPHBIX PaOOT OOYYAIOIIMICS NOJIKEH YIIIyOUTh U 3aKPENUTh
3HaHUSI, IPAKTUUYECKHE HABbIKU, OBJIAJI€Th COBPEMEHHON METOAMKON M TEXHHUKOW IKCHEPUMEHTa B
COOTBETCTBUM C  KBaJM(PHUKALMOHHOM  XapakTepuCTHUKOW  oOywaromierocs.  BeimonHenue
71a00paTOpHBIX PabOT COCTOUT U3 IKCHEPUMEHTATbHO-NPAKTUUECKOM, PacyeTHO-aHAIUTHUECKOU
4acTeil U KOHTPOJIBbHBIX MEPOIIPHUATUH.

Beinmonnenue mabopaTopHbBIX pabOT oOydarolmMMCs SBISETCS HEOThEMJIEMOM YacThIO
U3YYEHUS JAUCLUMIUIMHBIL, ONpelNeIsieMOM Y4YeOHbIM IIJJaHOM, M OTHOCHTCS K CpEICTBaM,
00eCreynBaroIUM PEIIEHUE CIeTYIOIUX OCHOBHBIX 33aJa4 y 00y4aroIerocs:

— INpHOOpeTeHrEe HABBIKOB MCCIIEOBAHUS MIPOLIECCOB, IBJICHUN U 0OBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JAUCLUILIUHBI;

— 3aKpeIUIeHME, DPAa3BUTHE U JETalu3alus TEOPETHUYECKUX 3HAHUM, IOJIyYEHHBIX Ha
JEKLUSAX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIMHE;

— mpuoOpeTeHne HaBBIKOB CAMOCTOSITEIbHON pabOThI C JIa0OPAaTOPHBIM 000PYIOBAaHUEM U
npudopamu.

3aganue u TpeOGOBaHUSI K NPOBeJeHHUIO J1a00paTOPHBIX padoT, cTpykTypa M (opma
oT4yeTa o0 JiladopaTropHoii padore, Tpe6oBaHNs K 0(pOPMIIEHHIO 0TUYETA 0 J1A0OPATOPHOIi padoTe

HN3JI0)KCHBI B
http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=418

1.621.317M54MeTtposorusi ¥ JJIeKTPOPAAHMOU3MEPEHHUs .| METOIMYECKUE
yKa3zaHHUsA K BBINOJHEHHUIO NabopaTopHbix pabor / C.-Iletep6. roc. yH-T a’poOKOCM.
npubopoctpoenus ; coct. C. A. I'yceB [u np.]. - CII6. : U3n-Bo I'VAIIL, 2009. - 58 c. -
bubnuorp.: ¢c. 57 (6 Ha3B.). - b. 1. - TekcT : HEMOCPEACTBEHHBIN.

2.Metpoaorus [Tekct]: METOJINYECKHUE YKa3aHUS K BBITIOJTHEHHU IO
nabopartopubix pabot / C.-Iletep6. roc. yH-T ad3poOKOCM. MPUOOPOCTpPOEeHHUs ; cocT.: T.
I1. Mumypa, K. B. Enudanues. - CII6. : U3a-so I'VAIIL, 2019. - 27 c. : puc., tabn. - b.
1.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOIi padoTe

B xone BbInosiHeHUs: 1a00paTOPHBIX paboTa 00yJaromuics JODKEH yrIIyOUTh U 3aKperuTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIA/IETh COBPEMEHHON METOAMKOW M TEXHHUKOW IKCIEPUMEHTa B
COOTBETCTBUM C  KBaJU(UKALMOHHOW  XapaKTepUCTHKOW  oOydaromierocs.  Boimonnenue
71a00paTOPHBIX PabOT COCTOMT M3 SKCIEPUMEHTAIbHO-NPAKTUYECKON, PACYETHO-aHAIUTUYECKOU
4acTe U KOHTPOJIbHBIX MEPOIIPUATHIA.


http://lib.aanet.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=418
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BrimonHenue m1abopaTopHBIX paboT OOydalOUIMMCS SIBIISICTCS HEOTHEMJIEMOM YacThiO
U3y4eHHs] JTUCHMIUIMHBIL, OIpenesiseMoi y4yeOHbIM IUIAaHOM UM OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEIICHUE CICAYIONNX OCHOBHBIX 33124 y 00y4aromerocs:

— NpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MPOLIECCOB, SIBJICHUN U 0OBEKTOB, H3Yy4aEMBIX B
pamMKax JJaHHOW JUCLUILINHBI,

— 3aKpeIUICHHE, DPa3BUTHE M JCTANU3alUs TEOPETHUYECKHX 3HAHUM, IIOJIy4YECHHBIX Ha
JEKLUSAX;

— TOoJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMOH TUCIUILIIHE;

— TpuoOpeTeHNE HABBIKOB CAMOCTOSTEIBHOU pa0dOThI C JTa00paTOPHBIM 000OPYIOBAaHUEM U
npuOopamu.

Mertoauyeckue yKa3aHusi I OOYYalOIIMXCH 10 INPOXOXKICHHI0 KYpPCOBOIO
NPOEKTUPOBaHUs/ padoThI (He nPedycMOmpeno yueoHbiM NAAHOM NO OAHHOU OUCHUNTIUHE)

Metoauyeckue yka3aHusi VI O0OY4YalOIIMXCSl MO NPOXO0XKICHHUIO CAMOCTOSITeIbHOM

padoThI

B xone BBINOSHEHHS CAMOCTOSTEIBHOW pabOThI, OOYYaIOLIMICS BBIMOIHIET PabOTy IO
3aJJaHUI0 U TIPU METOAWYECKOM PYKOBOJCTBE TpEnojaBareisi, HO 0e3 ero HemocpeaCTBEHHOTrO
YUYaCTHSI.
B mpouecce BhIMOTHEHUS CaMOCTOSATENbHOM paboThl, y oOyuaromierocs (opmupyercs
1esiecoo0pa3Hoe IIaHUpOBaHUE paboyero BpeMeHH, KOTOPOE TO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBbIKM B YCBOCHHHU U CUCTCMATU3allNN HpI/IO6p€TaCMLIX 3HaHHﬁ, o0ecrieunBaeT BEICOKUI YPOBCHB
YCIIEBaEMOCTH B TIEPUO]T O0YUYCHHSI, TOMOTACT TOJTYYNUTh HABBIKH MOBBIIICHUS TPOPECCUOHATHLHOTO
YPOBHAL.
MetoanyeckuMHu MaTepUallaMK, HANPABJSIOIIMMU  CAMOCTOSITEIBHYIO PadOTy 00ydYaromuxcs
SABJIAKOTCSA:
y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHILIHHE;
METOJMYECKHE YKa3aHUsI IO BBITIOJIHEHHIO J1a00paTOPHBIX padoT.

B yuebHo-meToauueckoM nocodbun Mumypa, T. TI. (om.) Merposorus, cranaapTiu3anus 1

ceptuduKaiys B paguonpudopocTpoeHnn: yueOHo-meroanueckoe nmocooue. U. 1: Merponorus/ T.

IT. Mumypa; C.-ITerep6. roc. yH-T aspokocM. npudopoctpoenus. - CI16.: TOY BIIO "CIIOI'YAIT",

2012. - 124 c.(http://lib.aanet.ru/) TpUBEAEHBI TPOrpaMMa M METOJMYESCKUE YyKa3aHHs JUIs

CaMOCTOSITENIbHOTO M3YyYEHUs TUCIMILIMHBL. TeopeTnyeckuil MaTepuai 0XBaThIBAET BCE OCHOBHbBIE

pa3ziensl B oObeMe, HEOOXOIUMOM JJisi TMOHUMAaHHUsA. MeToIuYecKue YyKa3aHHUs OpPUEHTHUPYIOT

CTY/ZICHTOB Ha TJIaBHBIE aCIIEKTHI KAK0TO pa3/ieia U MO3BOJISIOT, BOCIIOIH30BABIINCH TPHUBEICHHON

JUTEPATypOid, CAMOCTOSITETTHHO MX M3Y4WTh. JlaHBI BOMPOCH JJISi CaMOIIPOBEPKH U KOHTPOJIbHBIC

3aJlaHusl, KOTOPBIE JOTIOIHSIIOT TEOPETHUECKUI MaTeprall, 3aKPETISIOT IPHOOPETEHHBIC 3HAHMSL.
IIpumepnbie TeMbl pedepaToB.

Opranuzanys nporeaypsl H3MEPEHHSI TOCTOSIHHOTO TOKA.

MHoronpeenbHble aMIepMeTphI.

W3mepeHune nepeMeHHoro Toka.

AMniepMeTp NepeMEeHHOr0 ToKa ¢ mpeoOpa3oBaHUEM B TOCTOSHHBIM.

W3mepenue 37eKTpUYeCKUX HaMPsKEHHH.

W3mepenne 3JeKTPUIeCKUX COMPOTHUBIICHUN.

MeTo1bl U3MEPEHUS COPOTHUBICHUIN

8.MocCTOBBIE METOBI U3MEPEHUS COTIPOTUBIICHUM.

©ooN R WNRE

V3mepeHnne KOMIUIEKCHBIX COTTPOTHBIICHUH

10. CtpyKTypa 31€KTPOHHBIX U3MEPUTEIbHBIX TPUOOPOB.

11. Amnepmerp Ha 6a3ze gaTunka XoJa.

12. 3mepenue napaMeTpoB IEKTPUUECKUX CUTHAJIOB C IIOMOUIBIO ocIHIuIorpada.
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13. DnexTponnblie mpubopsl. ['eHepaTopsl.

14. DnexTpoHHbIE U3MEPUTENbHBIE TPUOOPHI. MI3MepeHne 4acTOoThlI.

15. DnexTpoHHbIE U3MEPUTEIbHBIC TPUOOPHL. DIEKTPOHHBIE BOJILTMETPHI.

16. DyeKTpOHHBIN BOJBTMETP MEPEMEHHOTO TOKA.

17. IludpoBoii BOJIBTMETP MOCTOSTHHOTO TOKA.

18. MHoro¢yHKIIHOHATBHBIEC YJIEKTPOHHBIC TPUOOPHI

MeToanyeckne yKa3aHusli Il 00y4alIIMXCH IO NPOXOKIACHUIO TPOMEKYTOUYHOM
aTrecTamuu

[TpomesxyTounas aTTecTanus 00yJaromuxcs npeaycMaTpUBacT OLICHUBAHHE
IPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YJIbTAaTOB OO0y4deHHs MO guciuiuinHe. OHa BKIIIOYAeT B
ceost:

— 3aueT — 3T0 (opMa OLEHKHU 3HAHWUU, MOJYYCHHBIX OOYHYAIOIIMMCS B XOJ€ HM3Y4YCHHUS
y4eOHOW JAMCLMIIIMHBI B LEJIOM WM MPOMEKYTOYHAs (10 OKOHYAHUM CEMECTpA) OLICHKA 3HaHWU
00y4aroImuMcs 10 OT/AENbHBIM pa3/iesiaM AUCLUUIUINHBI C aTTECTAl[MOHHON OLICHKOH «3auyTeHO» WU
«HE 3a4TCHOY.

Cucrema OLEHOK NpH MPOBEICHUM IPOMEXKYTOYHOM aTTeCTallud OCYUIECTBIAETCS B

cooTBeTcTBUM C TpeboBaHuamu [lonoxenuit «O TekyleM KOHTpOJE YCIEBAEMOCTH U
POMEXYTOUHOW arrectanuu cryneHToB ['YAIL, oOydaromuxcs 1O TMporpaMmMaM BBICIIETO
oOpazoBanusi» U «O MOIYIbHO-PEUTHUHIOBON CHUCTEME OIICHKM KadecTBa Y4eOHOM paboThl
crynentoB B 'Y AIDy.



JIucT BHECEHUsI U3MEHEHUH B pabouyIo MPOTrpaMMy JAUCIUILIMHbBI

19

JlaTta BHECEeHUs
W3MEHEHHH 1 HH?TZI;OJE Iloanuce
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CARLS 3. Tabauma 6 3aMeHeHa B
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Tabmuna 1 — O0beM U TPYAOEMKOCTh TUCIIUTLITNHBI

Bun yuebHoii paboTh

TpynoemMKkocTh 1o

Bcero
cemecTpam
No5
1 2 3

OO0mas Tpy10eMKOCTh 2/ 72 2/ 72
aucunanHbl, 3E/(1ac)
H3 Hux uacoe npakmuyeckoi 34 34
noozomoexku
AyoumopHnbvie 3anamus, BCero vac., 51 51
B mom uucne
nekryu (JI), (vac) 17 17
ITpakTHYecKHue/CeMUHAPCKIE 3aHATHS
(I13), (gac)
nabopatopusie paboTsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
Dk3ameH, (Jac)
Camocmosamenvhas paboma, BCETO 21 21
Buja npoMe:KyTOYHOr0 KOHTPOJIS: 3ayer 3auer

3aueT, 7udd. 3aueT, 3x3ameH (3ader,

dudd. 3a4, Ik3.)

[Tpunoxenue 1
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Tabmuma 2. — Pa3aensl, TeMbl TUCIUTIIIUHBI K UX TPYAOEMKOCTh

21

[Tpunoxenue 2

Pa3znenbl, TeMbI TUCHUTLTUHBL Jlexuuu |I13 (C3) JIP KII CPC
(gac) (gac) (dac) (dac) (gac)
Cemectp 5

Pazgen 1. ®opmanbHO-TOTHYECKHE 2 3
OCHOBaHUS U3MEPECHHS KakK Iporecca
[MO3HAHUS.
Pazgen 2. OcHOBBI TeOpUH U3MEPEHUH. 2 2 3
Pazpgen 3. lIkanel uamMmepeHui. 2 3
dusnyeckue MKaIbl 1 HEOJHO3HAYHOCTh
00pa30B JIeHCTBUTEIIBHOCTH.
Paznen 4. CucreMbl eTMHUI] PU3HUSCKUX 2 3
BEJIMYMH.
Paznen 5. O0beKTHI, KIIaCCUPUKALINS, 2 17 3
METO/Ibl U3BMEPEHU.
Paznen 6. [lepenaua napopmaruu o 2 3
pas3Mepe eIUHUIIBI OT STATOHOB pab0OYUM
CpeJCTBAM U3MEPCHHIA.
Pazgen 7. OCHOBBI TEOpUH MOTPELIHOCTH 2 8 3
U3MEPEHUM.
Hroro B cemecTpe: 17 34 21
HUrtoro: 17 0 34 0 21




Tabmuua 6 Buasl caMocTosTETbHON pabOTHI M €€ TPYJOEMKOCTh

Bun camocTostensHON pabOTHI Bcero, uac |CemecTp 5, uac]

1 2 3

W3YyYCHUE TEOPETUICCKOr0 MaTepuaa
7 7

nmuctinHe (TO)
pacuetHO-Tpadndeckue 3ananus (PI'3) 10 10
IToaroroBka k Texymemy koHTpoito (TK) 4 4
Bcero: 21 21
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