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1 Hesn 1 3a1a49u M3y4YeHUs: JUCHUUILUIUHBI «DU3HYecKUue 0OCHOBBI H3Me-
PEeHUil ¥ 3TAJIOHbD)

1.1 leab TUCHUNIHHBI

[enbro n3yyeHnss AMCUUIUIMHBI «DPU3UYECKUE OCHOBBI U3MEPEHUN U ATAIO-
HBI» SBJISICTCS O3HAKOMJICHUE CTYJICHTOB ¢ (DM3UYECKUMU OCHOBAaMH IIpoIecca u3-
MEpPEHHUsI U1 CUCTEMOM BOCIPOM3BECHUS eIUHUI] (PU3NUSCKUX BEJIMYMH U Mepe/ia-
Yy pa3Mepa CpPeACTBaM HM3MEPEHH, croco0aM OIEHKH TOYHOCTH (HEompeaesieH-
HOCTH ) U3MEPECHUI

1.2 3agaun qucHUIUINHBI «PU3N4YecKre OCHOBBI U3MEPEHNH 1 ITAJTOHBI»:
- U3y4ECHUE 3aKOHOMEPHOCTEN U3MEPEHUN;
- METOJIOB TEOPUU TI0JI00MS 1 pa3MEPHOCTEH;
- TUIIOBBIX U3MEPUTENBHBIX CUCTEM;
- BJIEMEHTOB COBPEMEHHOU (PU3UYECKON KapTUHBI MUPA;
- po6IieM (PU3UKO-TEXHUYECKOTO 00eCTeueHUs] HHXEHEPHBIX pelIeHul mpooem
U3MEpPECHUM;
- (M3UYECKUX MPUHIIUIIOB CO3/IaHUsI COBPEMEHHOW 3TaJOHHOU 0a3bl ¢ MCIOJIb30-
BaHUEM Pa3JIMYHbIX PU3UUECKUX SBJICHUMU.
- IOJITOTOBKA K BBIMOJHEHUIO U 3aIUTE SKCIIEPUMEHTAJIbHBIX KBATU()UKAIIMOHHBIX
paborT.
N3ydyeHne oTAENbHBIX Pa3lesioB Kypca OCHOBAHO HA MaTepuase, u3jarae-
MOM B Kypce (PM3UKH, BBICIIIEH MaTEMAaTUKH, XUMUHU.
B pe3ynbprare nzydeHus: JaHHON AUCHUIUIMHBI CTYJAEHTBI TIOJKHBI
1) ©”MeTh npeacTaBjIeHue:
- 0 IPUHIIUIAX TOCTPOCHUS COBPEMEHHOM 3TaTIOHHON 0a3bl;
- O IPUHLHXINAX U METOJaX U3MEPECHUM;
- 0 COBPEMEHHOM (PU3NYECKO KapTUHE MUpA.
2) 3HATh M YMETh MCI0JIb30BAaTh:
- KJTacCU(UKAINIO U3MEPEHUI;
- (usnyeckue sIBICHMUSI, OJI0KEHHBIE B OCHOBY CO3/IaHUs STAJIOHHOMN 0a3bl;
- METOJbI TEOPHUH MOAO0US U aHAJU3a Pa3MEPHOCTEN;
3) UMeThb ONbIT:
- MPOBEJICHUS U3MEPEHUSI OCHOBHBIX (PM3UYECKUX BEJIMYMH.

1.3 Mecto nucuuminabl «Pu3ndecKue 0CHOBbI H3MEPEHUI U ITAJTOHBDY

B CTPYKTYype 00pa30BaTe/IbHOI MPOrpaMMbl

JlaHHas TUCHMIIIMHA SBISCTCSA 00S3aTCILHON NUCHMIIIMHON 0a30BOM YaCTH
6moka 1 yueOHoro miuana HampaBienus oOyuenust 27.03.01 — Crangaptuzamnus u
METpPOJIOTHS, HAIIPABIECHHOCTh — METpOJIOTHsI, CTAaHIAPTU3ALUS U CePTUDUKAITHSI.
3HaHus, MPUOOPETEHHBIE MPU OCBOCHHH KypCa, MOTYT OBITh HUCIOJIH30BaHbBI MPU
pEIICHUH Pa3JIMYHBIX U3MEPUTEIBHBIX U SKCIIEPUMEHTATIBHBIX 3a1a4 00111eo0pas3o-
BaTEJIbHBIX U CHELHUATBHBIX KYPCOB.

HaBpiku 1 3HaHUS, MPUOOPETEHHBIE CTYJEHTAMU TIPU U3YyYEHUU JUCITUTLIHU-
Hbl «Du3nyeckue OCHOBbI U3MEPEHUN U ATAJOHBI», CHOCOOCTBYIOT YCHEIIHOMY



YCBOEHHIO MaTepHayia Py U3yYEHUH MOCIEAYIOMMNX AUCIUIIIUH ""ABTOMAaTHU3aIUS
n3MepeHuit", "MeTopl U CpeacTBa U3MEPEHUI U KOHTPOJIS .

Jl1s1 ocBOSHMS JAaHHOM JUCIUILINHBI HECOOXOIUMBI 3HAHUS 110 TUCITUTLIMHAM
«Duszukay, «MaremaTuka.

1.4 TlepeyeHb NMIAHHPYEMBIX Pe3yJbTATOB O0y4YeHHSl MO JAWCHUILIAHE
«Du3nvecKue OCHOBBLI U3MEPEHUIl U ITAJOHBI», COOTHECEHHBIX C IJIAHUPYe-
MBbIMH pPe3yJibTATAMHU OCBOCHHUS 00Pa30BaTeJIbHON MPOTrPaMMbI

N3yuyenune nqaHHOM y4eOHON AUCITUILUIMHBI HAIIPaBJICHO HA (DOPMHUPOBAHUE Y
obyuaromuxcs npodeccuonanbuoi komnereniuu OK-1, T1K-20:

Wn- B pe3ynbraTte nzyuenust yueOHON AUCIUTLIN-
ACKC | Conepxanne kom- HBI 00yJaIOIHeCs IOJKHBI
Ne | kowm- N
o | pe. | TeTeHIAM (unu eé
TeH- 4acTH) 3HATh yMeTh BJIQ/IETH
117051
1 OK-1 | cnocoOHOCTh  HC- Ucnonw3zoBate | OcHoBamu
MOJIb30BaTh OCHO- | @Duinocod- | ocHOBBI puiio- |  unocod-
Bbl  (pMI0COPCKHX | CKHE OCHOBBI | COCKHX 3HA- | CKUX 3HaAHUI
3HaHUM i Qop- | coBpemeH- | Huii st pop- | s hGopmu-
MUPOBaHUS MHUPO- | HOU Pu3u- MUPOBaHUS pOBaHUS MU-
BO33PEHUECKON YECKOHM Kap- | MUPOBO33PEH- | pOBO33pCHUE-
MO3UIIUH TUHBI MUPA YeCKOU MO3H- CKOU MO3U-
97078 97071
2 [1K-20 | coco6HOCTH Hayunblie [IpoBoauTh Meronomnoru-
IPOBOIUTH OCHOBBI 00- | I3MEPUTEIh- el u3MepHu-
SKCIIEPUMEHTHI 110 | € TEOPHUU | HbI DKCIEPHU- | TEIBHOTO
3a/IaHHBIM U3MEPEHUM | MEHT, HCIOJIb- | DKCIIEPUMEH-
METOIMKAM C 30BaTh METO- | Ta, OIEHKOU
00paboTKOi u JUKU  OILIEHKH | €r0 Morpeu-
aHATN30M MOTPENIHOCTENH | HOCTH M CIIO-
pE3yNbTaTOB, U3MEPEHU U | COOHOCTHIO
COCTaBJISTh CTaTUCTHYE- HCITIOJIh30Ba-
OTIMCaHUSI CKOM 00paboT- | HUSI  Pe3yJib-
ITPOBOIUMBIX KA  TIOJNyYCH- | TATOB  HM3Me-
UCCJICIOBAaHUNA U HBIX JaHHBIX peHus
MIOJITOTABJIMBATh
JTAaHHBIC TUTST
COCTaBJICHHS
Hay4YHBIX 0030pOB
U Ty OJTMKaImii




2. CTpyKTypa M cojep:KaHHe AUCHUILIUHbI «DU3nYecKre OCHOBbI W3-
MepeHMii U ITAJTOHBD)

2.1 Pacnpenesienne TPyAOEMKOCTH JUCHUILINHBI «DU3MYECKHE OCHOBDI
U3MepeHMii U 3TAJTOHBD) M0 BHAaM padoT

OO6mrast TpyaI0EMKOCTh TUCHIUIIINHBI cocTaBisieT 5 3ad.en. (180 gacon), ux
pacripeielieHue 1o BujiaM padoT NPeACTaBICHO B TaOIHIIE.

Bun yuebHo# paboThI Bcero CemecTpsl
4acoB 1

KonrakTHasi paGoTa, B TOM YHCJjIe 78,3 | 78,3
AyAUTOpPHBIE 3aHSATHSI (BCET0) 72 72
3aHATHS JICKIIMOHHOTO THITA 36 36
JlaGopaTopHbIe 3aHATHS 36 36
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, PAKTHYIC- - -
CKHUE 3aHATHU)
Nuasi koHTaKTHas padora: 6,3 6,3
Konrtposs camocrositenbaoi padotsl (KCP) 6 6
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocTrosiTeibHasi padoTa, B TOM YHCJIe: 66 66
KypcoBas pabota - -
[TpopaboTka yueOHOrO MaTepuana 66 66
BrimosiHeHHE MHAMBUAYAIBHBIX 33 IaHAN - -
Pedepar - -
Kontpoanb 35,7 | 35,7
[ToaroToBKa K K3aMeHY 35,7 | 35,7
O61mas Tpy10eMKoOCTh | 4ac 180 180

B TOM UM CJie KOHTAKTHasA 783 | 783

padora

3ad4. e]l. 5 5




2.2 CTpyKTypa IMCUMILINHBI:

Pacnipenenenne BuioB yueOHOM paOOThl U UX TPYAOEMKOCTH T10 pa3jesiaM TUCIIU-
rHbl. Cemectp 1

KomnuecTBo yacoB

Ne AynuropHas pabora | Camo-
pas- HaumenoBanwue paznenon Beero CTOS-
nena T I3 JIP | TenbHas

pabora

1. Beenenue. 4 2 - - 2

5 dusnueckue BEJIHIHHBI 1y 9 ) 19 8
€IMHULIbI U3MEPEHUIN

3 DJeMeHThl Teopuu POH06HH LU 9 ] i 8
aHaJln3a pa3MepHOCTEN

4 Kilaccuueckne  M3MepuUTEIbHbBIE 20 4 ] 8 8
CHCTEMBI.

5 DJIEMEHTBI COBPEMEHHOMU 12 4 ] i 8

" |pu3nyeckol KapTUHBI MUpA

[TpuHnMnuanbHAas

6. |HCBO3MOXKHOCTD MOJHOTO| 4, 4 ] i 8
YCTPAaHEHUs]  HEONPEIEeIIEHHOCTU
pE3yJIbTaTOB U3MEPEHUN

7 ®dyHaamMeHTaIbHbIE _ mpenens| 5 4 ] 8 8
TOYHOCTH U3MEpPEHUH

3 DTaJIoOHbl (PUBUYECKUX BEIUYUH U 20 4 ) 8 8
MTOBEPOYHBIE CXEMBI
AnnabaTtuyeckue  MHBApPUAHTHIL.
dusnueckre MPUHIMIIBI CO3JaHUS

9.  |coBpemeHHO# H3TamoHHOW Oasbl c| 18 10 - - 8
UCIIOJIb30BaHUEM puznyeckux
2 (PEKTOB U ABIICHUIA.
Bcezo: 36 - 36 66




peHl/Iﬁ H 3TAJTOHBD»

2.3 Coaep:xkanue pa3aejioB TUCHUNINHBI: «DU3HYecKHe OCHOBBI U3Me-

2.3.1 3aHgaTHA JEeKIIUOHHOI0 THIIA

dopwma Te-
Ne Hamverosa- Coneprxanue pazaena KYLLETro
HUE paszelia
KOHTPOJIS
1 2 3 4
1. |BBexenue. |OcHOBHbIE NOHATHUA U ompexeneHus. M3mepe-| Komnoksu-
HUE KaK IIPOLeCC MO3HAHUS OKPYKAOIIEro MU- yM
pa. CymHocts wusMmepenuil. Kiaccudpukanus
M3MEPEHNN.
2. |Ousmueckue |Pusnueckas BenuunHa. PasmepHocts ¢usuue-| YO, [1P
BEJIMYMHBI H|CKUX BEJIIMYUH U HX Kiaccupukanus. Cuctemsl
€AUHULBl  |€IMHUL U3MEPECHUS.
WU3MEPEHUN
3.  |DnemeHTsl |[AHanu3 pasMmepHoOcTel ¢usnueckux BenuuyuH. YO, IIP
teopun 1o-{IlonoOubie cucremsl. Kputepun nonoodus.
noous u
aHanu3a
pa3sMepHo-
cTen
4. |Knaccuue- |[[IpuHUMNBI TOCTPOEHUS H3MEPUTENbHBIX cu-| YO, IIP
ckue wu3Me-|creM. OCHOBHbIE (PYHKIIMU M3MEPUTEIBHON CHU-
puTenbHbIE |[cTeMbl. Mneanu3upoBaHHas OJOK-cXeMa H3Me-
CUCTEMBI.  |pUTEIbHOM cucTeMbl. Baxuelmme (yHKIHO-
HaJbHbIE OJIOKM U3MEPUTENbHON cUcTeMbl. M3-
MeputesbHble npeodpasoBarenu. [IpeobpazoBa-
HUE€ HENIEKTPUYECKUX CUTHAJIOB B DJIEKTpHUUE-
ckue. Knaccudukanus uaMepuTeNbHBIX MPeoo-
pazoBareneil. MeTopl U3MepeHuid, 001acTh UX
IIPUMEHEHMS, UX JTOCTOMHCTBA U HEAOCTATKH
5.  |Onementsl |Dusnueckas kapTuHa Mupa. Mexanunueckas u| YO, 1P
COBPEMEH- |3JIEKTPOMAarHuTHasi KapTuHbl Mupa. Kpusuc ¢u-
HOM  (u3M-3UKU M "HOBEUIIasi PEBOJIOIMS B €CTECTBO3HA-
yeckoil kap-{HuM". I[locTostHHBIE HEOOpaTHMblE HW3MEHEHUS
TUHBI MUpa |BceneHHoil u cTabMIIbHOCTh (PYHIaMEHTAIbHBIX
¢u3nuecKuX MOoCTOSIHHBIX: [IpuHIMIBI Opranu-
3allMM COBPEMEHHOI0 Hay4dHOro 3Hanus. lIpo-
CTPAHCTBO U BpEMsl, I10JI€ U BEILECTBO, B3aNMO-
JeiicTBUE, B3aMMOIIPEBPALICHUS] YacTHLl, (HU3H-
YECKMU BaKyyM, BEPOSITHOCTb B COBPEMEHHOM
KapTUHE MUpA.
6. |IlpuHuunu- |DneMeHThl KBAHTOBOM Teopuu. JIMCKPETHOCTH 4




anbHas
BO3MOX-
HOCTh  TOJ-
HOTO YyCTpa-

HEC-

(xBaHTOBaHue). KopmyckyasipHO-BOJHOBOM Iy-
anu3M. COOTHOIIEHHE HEOMPEAEIEHHOCTH U
IPUHIUI JOMOJHUTENHOCTH KaK MPUYMHBI He-
BO3MOXHOCTH TIOJTHOTO YCTpaHEHHUs Heolpee-

HEHUSI  HE-|JICHHOCTH pPE3YyJbTaTOB HU3MepeHui. Biammo-
OTIpeJIeNieH- |BIUSIHUE O0BEKTOB MUKpPO- U Makpomwupa. [lly-
HOCTU  pe-|Mbl: BIUSHUE OPOYHOBCKOTO JABM)KCHHUS, TEILIO-
3yJIbTAaTOB  |BOW IIyM, ApoOoBoi 3¢ dekT, haukkep-3¢dexr,
U3MEPEHUI |reHEepalMOHHO-PEKOMOMHAIMOHHBIN IyM,
KBaHTOBBIA 1IyM. CaMOJIBH>KEHHE MATEPUH KaK
(yHIaMEHTAIbHBIII HCTOYHUK TMOTPEIIHOCTEN
U3MEPEHNN.
@ynnameH- |CoBpeMEHHbIE MTPEACTABICHUS O MUKpPO- U Mak-| YO, 1P
TaJbHBIC pomupe. HepaspblBHas CBSI3b MHKPOMHpA H
IIPEIEIIbI Makpomupa. Buasl B3aumMonencTBuil. DJeMeEH-
TOYHOCTU  |TapHble 4YacTulpl. [loTEeHIMANBHBIE pECYpPCHI
U3MEpPEHUI |CTaOMIBHOCTH MapaMeTpoB (PU3MUECKUX OOBEK-
TOB MUKpoMupa. PU3NKO-TEXHUUYECKOE oOecte-
YEeHUE MH)XEHEPHBIX pEeUIeHUi, MpoOJieMbl Ie-
penaun CTaOMJIBHOCTH OOBEKTOB MHKPOMHpA
MUKPOCKOITUYECKUM OOBEKTaM H3MEPUTEIbHBIX
MIPUOOPOB M CHCTEM.
Otanionbl  |Knaccudukarus 3TanoHoB. OtanioH eauHunsl| YO, [TP
bu3nyecKuX |IMHBI. DTaJOH €IUHUIBl BPEMEHU U YaCTOTHI.
BEJIMYMH H|DTaJOH €JUHULBI MACCHl. JTAJOH €IUHULIbI CH-
IIOBEPOYHBIE |JIbI TOKA. JTAJOH €IUHULBI TEMIEPATYPBL. JTa-
CXEMBI JIOH €IMHMIBI CHJIBI CBETA. DTAJIOH TEJIECHOTO
yria. IloBepounsie cxembl. Metonsl nepenauu
pa3Mepa eIuMHUIBl (PU3NUECKONW BEITUMYMHBI.
MexnoBepoUYHble HHTEPBAJIBI.
Anunabatu- |TepmosnekTpuueckue siBIeHus: 3eedeka 3(¢-
yeckue WH-|ekT, sBieHus I[lenvrhe, Tomcona. Tepmomnpe-
BapUaHTHl. |00Opa3oBaTeib CONPOTHUBICHUS. [ anbBaHOMAr-
®duznueckue [HUTHbIE 3PdekThl: d3PpdekT Xoma, ITTUHCTraY-
npuHIUOBL  [3eHa, HepHcTa, Mmaruutope3ucTuBHbId. KBaHTO-
CO3/IaHUsl  |BaHHOE COINpOTHBIEHHE Xoia U (PyHIaMeH-
COBPEMEH- |TallbHblE NOCTOsIHHbIE. CO3[aHME ATAJIOHOB C

HOM DTaJOH-
HOM 0a3wl C
HCITIOJIB30-
BaHueM (u-
3UYECKUX
ahdexToB U
SIBJICHUU.

OMOIIBI0 KBaHTOBaHHOTO 3 dexra Xomra. SB-
neHue cBepxmpoBoauMocTd. IbdexTsr Jxo-
3edcona. [Ipumenenue >3¢gdexroB Jxozedcona
JUTsL co3manusi dTamoHoB. DddekT AapoHoBa-
boma. Enunas teopust nons Beitnsa. Csaszp 2¢-
dextoB Komnrona, Melicuepa, 3eemana, BaBu-
noBa-YepenkoBa, Meccbayapa dororddekra, ¢
noJyiockeHusiMu EnuHol Teopun monst u 3ddek-



javascript:interlink(1,1);
javascript:interlink(1,1);

TOM

[Ipumenenne kBaHTOBBIX 3 (HEKTOB s CO37a-
HUS STAJIOHOB.

AapoHoBa-boma Ha KBaHTOBOM YpPOBHE.

2.3.2 3aHATHS CEMUHAPCKOI0 TUIA
CeMuHapcKue 3aHATHS - HE TIPEyCMOTPEHBI

2.3.3 JIabopaTopHbIe 3aHATHS

Tema Yac

HpHMI)IC, KOCBCHHBIC 1 COBMCCTHBLIC U3MCPCHU:I.

AHTPOIIOMETPUYECKUE U3MEPEHUS

Matematnyeckuii U GU3NIECKUN MAaITHUKHU.

Craructryeckast 00pab0oTKa pe3ybTaTOB H3MEPEHUI

Al Rl I

N3mepeHne 3JIEKTPUYECKUX BEJIUYUH METOJAMU HEMOCPEICTBEHHOM
OIICHKHU U CPABHEHUS C MEPOIL.

IR

3yueHne TepMOpe3nCTOPOB.

HByLIGHI/IG IIPUHIOIMUIIOB I[GﬁCTBPISI raJIbBaHH4YCCKOI'O JJICMCHTA.

N3yueHnue TepMo3aeKTpuueckux 3P eKToB.

©|o N

O3HAKOMJIEHHE C MAarHUTO-3JIEKTPUUECKUMH NMPUOOpaMu

R

NTOI'O:| 36

2.3.4 [lpuMepHas TEMATHKA KYPCOBBLIX PadoT
KypcoBbie paboThl HE TPETYCMOTPEHBI

2.4 IlepevyeHb y4eOHO-MeTOANYECKOT0 00ecreYeHUsl 1JIs1 CAMOCTOATE/Ib-
HOM padoThl O0YYAKOIIMXCH MO AUCHHMIVIMHE «DU3HYeCKHe OCHOBBI H3Mepe-
HUM U ITAJIOHbD)

[lepedenp y4eOHO-METOAMYECKOTO OOECTICUCHHS TUCIIH-

HanmenoBanue .
Ne IUTMHBI 110 BBIMOJIHEHUIO CAMOCTOATEIBHON PabOThI
paszaena
1 2 3

6. |BBenenue. Pannes, I'. I'. Metoasl 1 cpencTBa u3MepeHuil: yueOHUK
JUIsl CTYJEHTOB BY30B / 2-€ u3l., cTep. - M. : Akanemus,
2004. - 331 c.

7. |®usnueckue Benu-|{OCHOBBI U3MEPEHUN. JlaTUMKU U 3JIEKTPOHHBIE MPUOOPHI

YUHbl U E€IWHHUILIBI
W3MEpPECHUN

: [yuebnoe mocobue] / Kmaaccen, Knaac b. ; Knaac b.
Knaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. Jlapuna. -




3-¢ u3a. - Jonronpyansnii : Matemnexr, 2008. - 350 c.

DJIeMEHTBhl TEOpUHU
moao0ust U aHalu-
3a pa3MEepHOCTEH

Pannes, I'. . MeToapl u cpeacTBa U3MEpPEHU: YICOHUK

JUIsL CTY/IGHTOB BY30B / 2-€ W3., cTep. - M. : Akanemus,
2004. - 331 c.

Kiaccuueckne wus-
MEpUTEIIbHbIE CH-
CTEMBI.

OcHoBbl U3MepeHuid. J[aTyuku U 3JIEKTPOHHBIE TPUOOPHI
: [yaeOnoe mocobue] / Kmaaccen, Kmaac b. ; Kmaac b.
Knaaccen ; nep. ¢ anurn. E. B. Boponosa, A. JI. Jlapuna. -
3-e uzn. - Jlonronpyansni : Uaremnext, 2008. - 350 c.

10.

DJIeMEHTBl  COBpE-
MEHHOU  (usnye-
CKOH KapTHUHBI MHU-

pa

[Tonsix A. A.. OCHOBHBIEC TIOHSATUSI METPOJOTUH. METO b
n3mepenuid. [lorpemnoctu nu3mepenuit: Metoj. mocobue
/ Toccranmapt Poccuu, Axkanemusi CTaHAapTU3ALNH,
MeTposiorud W ceptudukanun (yueOHas), KpachHomap.
¢un., Kad. merponoruu. - Kpacnonap, 2002. - 34c

11.

[IpuHnMnIMansHas
HEBO3MOKHOCTH
MOJIHOTO  YCTpaHe-
HHSI HEONPEAEIIECH-
HOCTH pPE€3yJIbTaTOB
W3MEpECHUN

OcHOBBI U3MepeHH. JlaTYuKu U ANEKTPOHHBIE TPUOOPHI
: [yuebnoe mocobue] / Kmaaccen, Knaac b. ; Knaac b.
Knaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. JlapuHna. -
3-¢ u3n. - Jlomronpyausni : Maremnext, 2008. - 350 c.

12.

DyHIaMEHTAIbHBIC
Ipeiebl TOUHOCTH
U3MEpEeHUN

OcHOBBI U3MepeHUil. JJaTuuKu U 3NEeKTPOHHBIE TPUOOPHI
: [yuebnoe mocobue] / Kmaaccen, Kmaac b. ; Knaac b.
Kitaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. JIapuna. -
3-e uzn. - Jlonronpyausii : Uarennext, 2008. - 350 c.

13.

Otanonsl pusnye-
CKUX BEJHMYMH W
MMOBEPOYHBIC  CXe-
MBI

OcHOBBI U3MepeHH. JlaTYuKu 1 AMEKTPOHHBIE TPUOOPHI
: [yuebnoe mocobue] / Kmaaccen, Kmaac b. ; Knaac b.
Knaaccen ; nep. ¢ anurn. E. B. Boponosa, A. JI. Jlapuna. -
3-¢ uzn. - Jlonronpyansni : Maremnext, 2008. - 350 c.

14,

AnnabaTnueckue
nHBapuaHTel. Du-
3UYECKUE TPHUHIIU-
Mbl CO3JIaHUsl CO-
BPEMEHHOW  JTa-
JIOHHOM 0a3bl ¢ uc-
MOJIb30BaHUEM (hH-
3udeckux dhdek-
TOB U SBJICHUU.

Pannes, I'. I'. Metozasl u cpenctBa U3MEPEHU: YUEOHUK
JJIsl CTYIGHTOB BY30B / 2-€ u3., cTep. - M. : Akanemus,
2004. - 331 c.

OcHOBBI U3MepeHuil. JJaTuuKu 1 3NEeKTPOHHBIE TPUOOPHI
: [yuebnoe mocobue] / Kmaaccen, Kmaac b. ; Knaac b.
Kiaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. JIapuna. -
3-e uzn. - Jonmronpyausrii : Uaremnext, 2008. - 350 c.

3. Od0pa3oBarTejibHbIE TEXHOJOTHH

Cemectp

(J1, TIP,

Bun 3anstus

Hcnonb3yemble MHTEPAKTHUB-
HbIE 00pa30BaTEIbHBIC TEXHO-
JIOTUU

KomnnuecTBO

JIP) 4acoB

A

JI

AJIEKTPOHHBIE TPE3CHTAIIUU 10

1IP




JIP peleHne NpooJIeMHBIX CUTya- | 6
U B COCTaBE MaJIBIX TPYIII.
HUmoeo: 16

4. OueHoOYHbIE CpeaCcTBAa IJsl TEKYIIero KOHTPOJIA YCHEeBAeMOCTH U
MPOMEKYTOUYHOM aTTeCTAUN

4.1 ®oHJ OLIEHOYHBIX CPEACTB ISl MPOBEAEHNUS TeKYIIeH aTTecTalun

Kontpoabnas padora Nel
[IpuBenuTe ykazaHHbIe (U3NUYECKHE BEIMYHMHBI B eawHHIaX cuctembl CU, B
MIPaBUIILHONM SKCTIOHCHIIMAIBHON (hopme:
yuciao ABorazpo, 2 a.e.M.; MoJisipHasi Macca raza Hp, He, BemectBa rpadur; 5 ae-
uumeTpos; 0,254 mm3, 622 v,

YKa)KI/ITe CANHUIIbI I/ISMCpCHI/IH CJ'ICI[YIOH_[I/IX BCJIMYNH B C€IWHUIAX CHUCTCMBbI
CH:
CHJIBI TIEPEMEHHOTO TOKa; 00beMa; JUIMHBI, Pa3HOCTH IOTCHIIMAJIOB; IIHPHUHBI,
IJIOTHOCTH; BBICOTHI; 3JICKTPUYCCKOTO MOTCHIINAJIA; TIOTCHIIMAIBHON YHEPTUH; KH-
HETUYCCKON SHEPTHH; TEMIICPaTyPhl PEAKIIUU; HANPSHKCHHOCTH MarHUTHOTO ITOJIS;
WHIYKTUBHOCTH; KOJIMYECTBA BEIICCTRA.
Ecnu BBl 3HaeTe BHECHCTEMHBIC CIMHMIIBI U3MEPEHUS WIIM CIMHMIIBI H3MEPCHUS,
HCHOJ’IB?;YCMBIC JJIA BBIHJGYK&?;&HHBIX BCJIMUHMH B I[pyrI/IX CHUCTEMAX, HpI/IBCI[I/ITC nu
nux.

JlaiiTe ompeneneHue MOHATUIO «(pU3MUYECKAs] BEJIMYMHAY. YCTAHOBHUTE OOIIE-
MPUHATOE 0003HAUYCHUE (U3MUCCKOW BEIIMYMHBI M OTCYTCTBYIOIIEE 0003HAYCHUE
CIMHUITBI U3MEPEHHSI B €€ COCTaBE:

HaBnenne - H/?;

VYnensHas temnoemkocts — Jx/(?-K);

CKOpOCTh HEKOTOPOU XUMUUYECKON peakiuu Moib/(?-c);

VY nensHOE conmpoTuBiieHue Marepuaina Om-m/?

KoadduimenT noBepxHOCTHOTO HATSKEHUA )Kuakocted Jx/?, 7/m.

PaccraBpTe Maremarnueckue 3HAKW, YCTAHABIIMBAIOIINE OTHOIICHUS B CIIEIY-
I0IIUX (U3. BETUYMHAX:
MOJIbHAs TeII0eMKOCTh: K, monb, JIK.
yCKOpeHue cBoboiHoTO najgenus M, H, 2, c,

VKakKuTe peaklMd KaKoro MOpSAAKa XapakTepH3YyIOT CIENYIONIUe BhIPaKeHUs
eJIMHULL M3MEPEHHUS MX cKopocTu: Moms? m2-¢; Moms ¢,

[IpuBenuTe CKOPOCTh XMMUYECKOW peakiuu B enunuiax CHU:
V=111 monp: 1t-ct; V=0,5 monp? -2 -c.



1. Hcxons u3 mpeacTaBiIeHHBIX 0003HAYCHUM, COCTABHTE MAKCHUMAJIBHOE YHUCIIO
KOMOMHAITUH, COOTBETCTBYIOMMX (Ppuznueckum BeauurnHam CHU:

M?, MmM?, eM?, im?, M3, Tk, H, Om, K, M.

8. VYcra"oBuTte cBsI3b Mexy BenuunHamu cuctembl CI'C, B cucteme CU:
KKai - 7,3B - ?, 9pr -2, r- ?, cmM-?, c-?.

KonTtpoJsbnas padora Ne2
Q. [IpuBenuTe K MPaBUIBHOMY BUAY CIEAYIOLINE PE3YIbTAThl U3MEPEHUM:
a) u3MepeHHas Boicota = 5,03 £ 0,04329 wm;
0) n3mepennoe Bpems = 19,5432 £ 1 ¢;
B) M3MEpEeHHBIH 3apsan = -3,21-101°+ 2,67-10° Ku;
r) uamepennas jyHa BoHsl = 0,000000567 £+ 0,00000007 m;
1) UBMEPEHHBIN UMITyJibC = 3,267- 103+ 42 r-cm/c.
[Tocnennuit pe3yabraT npeacraBbre B equHunax cucremol CU. [Insa Bcex pesyib-
TaTOB PACCUUTAUTE OTHOCUTEIIBHYIO TOTPEUTHOCTb.

10.  PaccumTaiiTe NOrpENIHOCTH OKPYTJICHHS CIIEAYIOIIUX YUCEN: T, €, 2702,

11.  Jlns senmuus a=10,5+0,1 u 6=34,4+0,3 Haiitu 3HaueHus a+e, a6, (a*-6°)las,
a’lé’.

12. B skcmepuMeHTe ¢ MaTeMaTHYECKHMM MasSTHUKOM ITOYYCHBI CIETYIOIINE pe-
3yabTatThl s nepuoja konedbanuit (T) u ammautyasl (A), Kak yriia OTKJIOHEHUS
MasiTHUKA:

Ammumityna A, rpaa Ilepnon T, c | AMmumnryna A, rpaa Ilepuon T, c
5+2 1,9324+0,005 40+4 2,01+0,01
17£2 1,94+0,01 53+4 2,04+0,01
2542 1,96+0,01 6716 2,124+0,02

[Ipoananusupyiite pe3ynbrarhl uamepenuid. [loctpoiite rpaduk 3aBucumoct T ot
A. Cnenaiite BBEIBOJ O 3aBUCHUMOCTH T oT A.

13.  VYron o u3mepen kak 12542 rpan, paccuumrtaiTe 3HAUYEHHUS] M TOTPEIIHOCTH
TPUTOHOMETPUUYECKUX (PYHKIIMHA yTa.

14.  Jlns Benuuunbl a=3,04+0,1 paccunTaiite € u €€ MOrpenIHOCTb.



4.2 ®oHA OLIEHOYHBIX CPEACTB AJs NPOBeAeHUs] MPOMEKYTOYHOM aTTe-
CTalUM

JK3aMeHAIlMOHHbIE BONIPOCHI M0 TUCIHUIIIAHE
«DuU3nvYecKue OCHOBbI U3MEPEHUU U ITAJTOHBI»

N3mepenust, KiaaccupuKanus U3MepeHui.

OCHOBHBIE MOHSTHS U ONPEICIICHHS TIPollecca U3MEPEHUH.

[InaHnpoBaHKE SKCIIEPUMEHTA.

MoaeapHBIN U aHAJIOTOBEIM METO/I.

N3mMepenune kak nporece Mo3HaHus OKPYKAIOIIET0 MUPA.

CymHoCTh 1 KiaccupuKays N3MEepeHUil.

Mertoasl u3Mepenuii, 001acTh UX TPUMEHEHHUS, UX IOCTOMHCTBA U HEJIOCTATKHU.
Metoapl n3mMepeHnil. PA3HOBUIHOCTH M XapaKTEPUCTUKHU U3MEPEHUM.
[IpsimMble, KOCBEHHBIE, COBOKYITHBIE 1 COBMECTHBIE U3MEPEHUSI.

Buzibl n3amepeHun 1o ycioBUsSIM, ONPEACIIAIONINM TOYHOCTh PE3YJIbTaTa.

Du3nvecKre BeJUYNMHbI M eAMHULBI U3MEPEHUI.

OmnpeneneHue MOHATHM: CBOMCTBO, BEJIMUMHA, KOJIUYECTBO, KAYECTBO.
OmnpenencHue GU3NIESCKON BETUIUHBI.

dusnyeckasi BeIMYNHA, POJl, Pa3MEPHOCTh, YUCIECHHOE 3HAUYCHHUE.
Pa3zmepHOCTD (pr3MYECKUX BETUYHMH U UX KIacCU(HUKAITHUS.

Cuctembl eIUHUI] U3MEPEHUSI.

Cucrembl 0a3UCHBIX (PU3NYECKUX BETUYHH.

Cucrembl equHUI] GU3HIESCKUX BETMYUH.

Cucrema CH.

DJieMeHTbI TEOPUHU MOA00MSI M AHAJIU3Aa Pa3MePHOCTEI.
[ITkaybl K3MEPEHUH.

OTHOIIIEHUS SKBUBAJIEHTHOCTH U MPEANOUYTEHUS.

[TpunHIMn hopMHUpPOBaHUS KOJTUYECTBEHHOTO 3HAYCHUS BEIIMYUHBI.
3aKOHBI U KPUTEPHUU TOI00MUS.

AHanu3 pa3MepHOCTel (GU3HMUECKUX BEIUYUH.

[TomoOHEBIE CHCTEMBI.

Kpurepuu nogobus.

O0paboTKa pe3yJibTATOB U3MEPEHUI.

Matematnueckue MoAe PU3NYECKUX BETUUHH.

PesynbTaT n3amepenus Kak ClIydanHO€ 3HAYEHUE U3MEPSAEMON BEJIUUYUHBI.
[TorperHOoCTH U3MEPEHUI B UX KIIACCU(DUKAITHS.

[TprunHBI BOSHUKHOBEHHUS U CIIOCOOBI HCKIIIOUEHHUS OTPEIIHOCTEH.
TOYHOCTH U IPEAET U3MEPEHHUM.

OneHka cirydaiiHbIX TOIPEITHOCTEMN.

HopmanpHbI 3aK0H pacnpenesieHus: BEpOSTHOCTH.

MaremaTndeckoe 0KuJaHnue U JUCIIEPCHSI CITyYalHOW BEJIMYHHBI.



JloBepuTenbHast BEPOSITHOCTD Y JJOBEPUTEIbHBIN HHTEPBAJL.
Br160opouHble pacripeiesieHus IpU CTAaTUCTUYECKUX U3MEPEHUSIX.
Cratuctuueckas 00paboTKa pe3yJbTaTOB KOJIMUYECTBEHHBIX U3MEPEHU.

Kiaccnyeckne usMepuTe/bHbIe CHCTEMbI.

[IoHsATHE M XapaKTEPUCTUKH CPEICTB U3MEPECHHUN.

[ IpyHIMIIBI TOCTPOEHUS U3MEPUTEIIBHBIX CHCTEM.

OcHOBHBIE (PYHKIIMH U3MEPUTEIBHON CUCTEMBI.

Nneanu3upoBaHHas 0JOK-CXEMa U3MEPUTEIBHON CUCTEMBI.
Baxueiimme GyHKIIMOHATBEHBIE OJIOKA U3MEPUTEIHLHON CHCTEMBI.
N3meputenbHble TpeoOpa3oBaTeu.

[TpunuMnB MpeoOpa3zoBaHUs MPU NPSIMBIX U KOCBEHHBIX U3MEPECHUSIX.
[IpeoOpa3zoBaHrEe HEINEKTPUUECKUX CUTHAJIOB B JIEKTPUUYECKHUE.
Knaccudukanus naMepuTenbHbIX IpeoOpa3oBaTeeH.

DyHaaMeHTaIbHbIE NPeJesibl TOYUHOCTH U3MEpPEeHM .

EctecTBeHHbIE IpeAEbl N3MEPEHUI.

DJeMeHTbl KBaHTOBOW TEOPHH.

KopmyckyisspHO-BOIHOBOM 1yallu3M.

CooTHoIlIeHNE HEOIPEIETCHHOCTH U MIPUHIIMIT JOTIOHUTEIBHOCTH KaK PUYKHBI
HEBO3MOKHOCTH TOJIHOTO YCTPAHEHUS HEOTPECIIEHHOCTH PE3yIbTaTOB U3MeEpe-
HU.

[ymbl: BAMsiHUE OPOYHOBCKOTO ABMKEHUS, TEIJIOBOM IIyM, ApoO0BOM 3(h(PexT,
bmmkkep-3¢pPexT, reHepanmnoHHO-PEKOMONHAIIMOHHBIA [ITyM, KBAHTOBBIH LITyM.

JTaji0HbI (U3NYECKUX BeJIMYNH U MOBEPOUYHbIE CXEMBI.
OtanoHsl eAUHUI] GPU3MUECKUX BEIUYHUH.

Knaccuduxkanus 3TanoHoB.

DTaJIOH €UHULIBI JUIMHBL. DTAJIOH €IMHUIBI BPEMEHU U YACTOTHI.
DTaJIOH €UHUILIBI MAaCChl. DTAJIIOH €IUHHUILIBI CUJTBI TOKA.

DTaJlOH €UHULIBI TEMIIEPATYPhL. DTAJOH €IUHUIBI CUIIBI CBETA.
DTaJIOH TEJIECHOTO yTJIa.

[ToBepoOUYHBIE CXEMBI.

Mertonsl nepenaun pazmepa eAMHUIbI (GU3NIECKON BEJIMYUHBI.
MeoBepoUYHbIE HHTEPBAJIBI.

du3uyecKue MPUHIIANBI CO3TAHUSI COBPEMEHHOI 3TAJIOHHOI 0a3bI ¢ HCTIOJIb-
30BaHueM pusnueckux 3QPPeKToB U ABJICHHUM.

TepmMOdIEKTpUUECKUE ABIICHUS.

["aneBaHOMarHuTHBIE 3P PEKTHI.

[Tpumenenne KBaHTOBBIX 2(PHEKTOB 711 CO3TAHMS ITATIOHOB.



JK3aMeHAIMOHHBIE 321241 MO0 JUCHUILINHe «Pu3nyeckne 0OCHOBBI U3Mepe-

HHUH M 3TAJTOHbD)

3apaya Ne 1.

[lepenumure cienyromue OTBETHI B HANO0JIee HATJIAIHOM BUE C HY>KHBIM YK C-

JIOM 3HaYaIluX HU(p U pacCUUTaTe OTHOCUTEIBbHYIO MOTPEITHOCTb:

a) n3MepeHHas Boicota = 5,03 = 0, 04329 wm;

0) u3MepeHHoe Bpems = 19,5432 + 1 ¢;

B) M3MEpEHHBIA 3apsan = -3,21-101° £ 2,67-102° Ku;

r) uamepennas juHa BoHsl = 0,000000563 + 0,00000007 m;

1) U3MEPEHHBIH UMITYIIbC = 3,267-10% £ 42 r-cm/c

3agaua Ne 2.

Pe3ysbTaThl MSATH U3MEPEHUH IIIOTHOCTH KMAKOCTH paBHbI (B r/cm®): 1,8; 2,0; 2,0;
1,9; 1,8. IIpuHsATOE 3HAYEHKE s TTIOTHOCTH paBHO 1,85 r/cm®. Paccuurars: -
HaWIy4lllee U3BMEPEHHOE 3HaUYCHUE TIJIOTHOCTH,

- IOTPEIIHOCTh MPOBEACHHBIX U3MEPEHHUIA,

- OTPEIIHOCTH MOJYYEHHOT0 3HAYCHUS HAUIy4Illeil OIEHKH U OLICHUTb €T0 3Ha-
YUMOCTb.

3agaua Ne 3.

Bpewms necatu 000pOTOB JUCKA IPOUTPHIBATEINSI U3MEPSIIOT IMTyTEM (PUKCHUPOBAHUS
MOMEHTOB BpeMeHHU Hauana () 1 koHua (t;) BparieHui mpu moMoIIH 4acoB C Mo-
rpemHocThIO 1 ¢. KakoBa OyieT morpenHocTb U3MEpPEHH 1ecaTu 000pOTOB
JIMCKA U PACYETHOIO 3HAUYECHUS OJHOTO 000pOoTa IucKa?

3amauya Ne. 4.

B skcniepumMenTe 1o nmpoBepKe 3aKOHa COXpaHEHUs: MOMeHTa umnyibca (L) mms
HavyabHOTO (L) 1 KoHeuHOoTO (L) 3HAUCHUS MOMEHTOB UMITYJIbCA MOTYUYECHBI Clie-
JyIOLIKE MONapHble 3HaUeHus (B kr-m%/c): 3,0+0,3 u 2,7+0,6; 7,4+0,5 n 8,0+1;
14,3+1 u 16,5%1; 2542 u 24+2; 3242 n 31+£2; 374+2. Paccuurars paznoctu L, - Ly,
WX MOTPEIIHOCTH U CIIeTaTh BBIBOJ O COOTBETCTBUH PE3YyIbTATOB IKCIIEPUMEHTA
3aKOHY COXPaHEHUs UMITYJIbCA.

3agauga Ne. 5.

Jnst HadyaneHOTO (Ly) M KOHEUHOTO (L) 3HAUEHMIT MOMEHTOB UMITYJIbCA PABHBIX
nonapHo (B kr-mM%/c): 3,0+0,3 u 2,7+0,6; 7,4+0,5 n 8,0+1; 14,31 u 16,5+1; 2582 u
2442; 3242 u 3142; 3742 noctpoiute rpaduk 3aBucumoctu L ot L. OToOpazute
BEPTUKAJIbHBIE U TOPU3OHTANIbHBIE Arana30Hbl oKO0K. CrenaiTe BEIBOA O COOT-
BETCTBHUH 3KCIIEPUMEHTA TEOPETUUECKOM 3aBUCUMOCTH.

3agaua Ne. 6.

Ecnu kaMeHb GPOCUTL BEPTUKAILHO BBEPX CO CKOPOCTBIO V, OH JOJIKEH HOIHATHCS
110 BBICOTHI h, onpenensemoii ypasuenuem V2 = 2gh. J{iist ceMu 5KCIIEpUMEHTAb-
HBIX OIpe/eIeHn OonyYeHs! caemyromue 3Hauenus h (m = 0,05) u v2 (M%/c?): 0,4 u
7£3; 0,8 m 1743; 1,4 u 25+3; 2,0 m 38+4; 2,6 u 45+5; 3,4 u 62+5; 3,8 u 72+6. I[1o-



cTpoiite rpaduk 3aBUcUMOCTH V2 0T h, 0TOOpa3uTe BEPTHKAIBHBIE H TOPH30HTAIIb-
HBIE IMANIa30HbI IOTPEIHOCTEN U OIPENEIIUTE: - 3aBUCUMOCTS V2 0T h;

- rpaduuecKy NOJy4YEHHOE 3HaYEHUE (;

- €ro JMAara3oH NOTrPEIIHOCTH.

3amauya Ne. 7.

B skcniepuMeHTe ¢ MaTeMaTUYE€CKUM MasiTHUKOM TOJIY4YEeHbI CIEAYIONINE 3HAUCHHUS
nepuoja koiedbanwnii (7, ¢) oT aMrmuTy bl (4, epad), onpeneneHHON KaKk HauboJb-
UM yTOJ OTKJIOHEHUSI MasiTHUKA OT BepTtukanu: 1,932+0,005 u 5£2; 1,94+0,01 u
1742; 1,96+0,01 u 25+2; 2,01+0,01 u 40+4; 2,04+0,01 u 53+4; 2,12+0,02 u 67+6.
[TocTpoiite rpaduk 3aBucuMOcTH T OT A B cieTalTe BBIBO O 3aBUCUMOCTH TIEPH-
0J1a KoJIeOaHUI MaTeMaTHIECKOTO MasTHUKA OT aMIUIUTYAbI KOJIeOaHMil.

3agauya Ne. 8.

B skcriepuMenTe ¢ MaTeMaTHUYECKUM MasTHUKOM JIJIST aMILTUTYIBI (A, epad) Kojie-
OaHul, onpeIeICHHON KaK HAauOOJBIINN YroJl OTKJIIOHEHUS MasiTHUKA OT BEpTUKa-
JIY, HalJIeHbI CJICAYIONINE 3HaUCHHS TIeproia koyebanuit (7, ¢), onpeaeaeHHOro ¢
norpemHocThio +£0,3 ¢: mma 5+2 — 1,93; qoa 172 — 1,94; nna 25+£2 — 1,96; nns
40+4 — 2,01; nst 5344 — 2,04; ns 67+6 — 2,12, TlocTpoiite rpaduK 3aBUCUMOCTH
T ot A v cenaiite BBIBOJI O 3aBUCMMOCTH IEpUO/Ia KoJIeOaHUH MaTEMaTHIECKOTO
MasTHUKA OT aMILTUTY/Ibl KOJIEOAHUH.

3amaya Ne. 9.

Jnst pacdeTa yCKOpEHUs JBUKYIIETOCs Tejla U3MEPSIOT €ro HadallbHYIO (Vi) U KO-
HEYHYIO (Vi) CKOPOCTh (B cMm/c). [l ABYX HE3aBUCUMBIX UCIIBITAHUHN MOJTYyYEHbI
cnenytomue 3Hadenus: 14,0 u 18,0; 19,0 u 19,6, onpeaeneHHbIe ¢ MOTPEUIHOCTHIO
1%. Beraucnute abCOMIOTHBIE OTPEIIHOCTH BCEX YEThIPEX U3MEPEHUMN, HAAUTe
pa3HOCTh (Vy - Vi) U €€ aOCOTMIOTHYIO U OTHOCUTENbHYIO TTOTPEITHOCTD ISl KaXK10-
ro ucnbITaHus. [osicHUTE MPUYKHBI PACXOKICHUS OJIYYEHHBIX PE3YJIbTATOB IS
JTAHHBIX HE3aBUCHUMBIX UCIIBITAHUN, TPOBEICHHBIX C OJIMHAKOBOM OTHOCUTEIbHOMN
NOTPEUIHOCTHIO.

3apaua Ne. 10.

Kanbkynsarop nmokassiBaet pe3ynbrat 123,123, Ecnu npeanoaokuTh, 4TO YUCIIO
MMEET TOJIbKO TPH 3HAYAIIMX HU(PBI, OLEHUTE €ro aOCOTIOTHYIO U
OTHOCHUTEJIBHYIO MTOTPEIIHOCTb.

IIponenats 370 )€ miig uncna 0,123123.

[Iponenats 370 )€ miist uncna 321,321

3agaua Ne. 11.

Jlis AByX BeJMUWH @ ¥ D BRIYMCIUTH Tpou3BecHue =ab. [IpuBectu pe3ynbrar
BBIYUCJICHUN U 3HAYCHUS €r0 aOCOIIOTHON M OTHOCHUTEIIBHOM IMOTPEITHOCTH JIJIS &
u b, paBubix: 11,5+0,2 u 25,4+0,2 cm; 10+1 ecm u 27,240,1 ¢; 0,8 M £ 8% m 1,5 kr +
2%.



3amaya Ne, 12.

Jns nyx uncen x=10+1 u y=20+1 HaifTh NpOU3BEICHUE U OLICHUTH €ro adCOII0T-
HYIO0 U OTHOCUTEJIbHYIO NOTrpeIHOCTH. CpaBHUTH PE3yNbTAT BEIYMCIEHUS OTHOCH-
TEJIbHOW MOTPEIIHOCTH C NPAGUTIOM CLOHNCEHUSL OMHOCUMENbHBIX NO2PEUHOCMEl.
Pe3ynbpTar cpaBHEHUA MOSICHUTH. BBIMOJIHUTE TO e camoe A1 uuces x=10+8 u

1=20=+15.

3agaua Ne. 13.
[Ipu n3mepenun pacnazga paauoaKTUBHOTO BEIIECTBA 3a 2 MUHYTHI HACYUTAHO 32
0-4aCTHIIbI, a 32 yac — 786 a-yactuil. Mcmons3ys hopmyiy s aOCOTOTHOMN TT0-
IPEIIHOCTH:

(cpeHee BpeMst coObITHiA 3a Bpems T) = v £ v,
paccuuTaTh A0CONIOTHYIO M OTHOCUTENBHYIO MOTPEIIHOCTH 00EUX U3MEPEHUN U
OIPEJENNUTh CKOPOCTh PACIIa/ia U €ro NOTPELTHOCTH.

3agaua Ne. 14.

Jliis BenmuunH a=5+1 cm, b=18+2 cm, c=12+1 cm, t=3,0+0,5 ¢ ¥ m=18+1 r, yuuThI-
Basl NpAsUIA CLONCEHUS ADCONIOMHBIX U OMHOCUMENbHBIX OUUUOOK,, BBIYUCIIUTH
CIIEIYIOIINE BEJIMYNHBI K X a0COJIOTHBIE U OTHOCHUTEIbHBIEC MOTPEIIHOCTH: a + b
+c; a+b-c; ct; 4a; b/2 u mbit.

3agaua Ne. 15.

YYuTBIBas npasuia ciodxcenus abCoOmMHuLX U OMHOCUMENbHBIX OUUOOK, BBIUNC-
JUTh cheayronire Boipaxenus: a) (5£1) + (8+2) — (10+4); 6) (5+1) x (8£2); 6)
(10£1)/(20£2) u 2) 2m(10£1).

3agauya Ne. 16.
s senmunnsl t = 8,0 £ 0,5 ¢ HaliTH 3HaYeHHs ¥ norpemHocTty t2, 1/t m 3,

3apaua Ne. 17.
KaxoBa rimybuna kosoaia, eciu Bpems najeHust kKamas B Hero paBHa 3,0+0,5 c?
Hcnons3yliite u3BectHoe ypasHenue h=(1/2)gt?.

3agauya Ne. 18.

Jis BemuunH a=50+5, b=3043, c=40+1, d=7,8+0,3 BEIYKCINUTH TPU CyMMBI a+Db,
a+c, a+d u HaliTH MOTPEITHOCTH IS STUX CYMM B Cliydae, KOI1a HCXOIHBIE IO-
IPEIIHOCTH 3aBUCHMBI M, KOTJ1a OHH HE 3aBUCHMEI.

3apaua Ne. 19.
VYron 6 uzmepen kak 12542 rpaj, u 3T0 3HaU€HHUE UCTIOIB3YETCS JIJIsl BBIYUCIICHUS
sin 6. PaccuuraiiTe Sin @ ¥ ero MOrpenIHOCTh, YYUTHIBAs, 4TO & = |0Q/0X|- OX.



3agaua Ne. 20.
Yron 6 uamepeH kak 65+2 rpaj, ¥ 3TO 3HAYCHUE HCIIOIB3YeTCs JUTSl BBIYMCICHUS
COS 6. PaccuuTaiite COS 6 1 €ro MOrpenrHOCTh, YUUThIBAsL, 4TO 00 = |00/0X|- OX.

3amaua Ne. 21.
Bennunna a u3mepena kak 3,0+0,1. PaccunrtaTh 3HaueHus e u In a u ux morpei-

HOCTH, YUUTBIBas, 4TO O = |00/0X| 0X, a ajist cTeneHHor GpyHkuuu 0q/|q| =
[n|-6x/]x].

3agaua Ne, 22.
Bennunna a u3mepena kak -4,3+0,1. PaccuuraTh 3HaueHus ¢ u In @ u ux nmorper-

HOCTH, YIUTBIBAS, 9TO 0 = [00/0X|-OX, a s crenenHoi Gpyukmuu 8g/|q| =
[n|-6x/]x].

3amauya Ne. 23.
Bennuuna a usmepena kak -4,5+0,1. Paccuutars 3Hauenus 10° u Ig a u ux mno-

I'PEIIHOCTH, YUUTBIBAs, 4TO 0( = |00/0X|0X, a as creneHHoun GpyHkuuu 6q/|q| =
[n|-6x/]x]|.

3amaua Ne. 24,
BennunHa a n3mepena kak 3,5+0,1. PaccunraTs 3Hauenus 107 u lg a u ux mo-

IPEITHOCTH, YIUTHIBas, 4TO 0( = |00/0X|-OX, a s cTernenHon Gpyukuuu 6g/|q| =
[n|-6x/]x|.

3agaua Ne. 25.

Pe3ynbraTel STH N3MEPEHUI TTOKA3aTENs MPEIOMIICHUS )KUAKOCTU PaBHBL: 1,8;
2,0; 2,0; 1,9; 1,8. ITpunsToe 3HaUeHUE 715 MOKa3aTess NpeoMIIeHUs paBHo 1,85.
Paccunrars: - HauydIee U3MEPEHHOE 3HAYCHUE TT0KA3aTeNs IIPEIOMIICHMUS,

- IOTPELIHOCTD IIPOBEACHHBIX U3MEPEHU,

- IIOTPEUIHOCTD NOJIYYEHHOI'O 3HAYEHUsl HAWITY4YlIeH OLEHKHU U OLICHUTH €ro 3Ha-
YUMOCTb.

3apaua Ne. 26.

Kanbkynsarop nokassiBaet pe3ynbrat 100,789. Ecnu npeanoaokuTh, 4To YUCIO
MMEET TOJIbKO TPH 3HAYAIIMX HU(PBI, OLEHUTE €ro aOCOTIOTHYIO U
OTHOCUTEJIbHYIO MOTPEIIHOCTb.

IIponenats 370 x)e miisg uncna 0,100789.

[Iponenats 370 %€ mig uncia 300,789

3amauya Ne, 27.

KaxoBa OyneT cpeiHsisi CKOpOCTh M €€ MOTPeITHOCTh BEJIOCUTICUCTA, €CIIH OH
POBHO TOJIOBUHY JIOPOTH €Xajl CO CKOPOCThIO 20+2 KM/4ac, a OCTaTOK — KaTUJI Be-
JIOCHUIIE]] CO CKOPOCThIO 5+1 km/gac?



3amaua Ne. 28.

KakoBa OyaeT cpetHsst CKOPOCTh M €€ IMOTPeIIHOCTh BEJIOCHIICINCTA, CCIIH OH U3
nyHKTa A B IyHKT B exain co ckopocThio 2042 KM/4ac, a Ha3aJ — CO CKOPOCTHIO
15+1 xkm/4gac?

3amauya Ne 29.

KaxoBa BeposiTHOCTB TOTO, uTO Tipu 100 GpocaHusIX MOHETHI YACTOTA MOSBICHUS
rep0a OyzieT OTIIMYaThCS OT BEPOSTHOCTH p = %2 MEHbIIE, ueM Ha 1/25, T.e. 9TO
YHUCJIO TOSBJICHUS TepOa OyIeT 3aKII0UeHO MexXAy 54 u 46 coObITHAMHA?

3apaua Ne 30.
[TycTh BEpOSTHOCTDH TTONTYIHTh OpakoBanHOe n3nenue pasHa 0,01. Kakosa Beposit-
HOCTh HAJINYUS HE OoJiee Tpex OpakoBaHHBIX u3aenuil B naptuu u3 100 mryk?

3agaua Ne 31.

B notepee u3 1000 6usieroB umeercst onuH BeIUrpbiil B 1000 py6., 10 BeMrpshimen
o 100 py6. u 100 Beurpsimeit o 20 py6. Onpeaenutb MaTeMaTuuecKoe 0XKu1a-
HUE BBIUTPHIIIIA [0 OJJHOMY OUIIETY.

3amaya Ne 32.

HemnocpencTBeHHBIM U3MEPEHUEM OBLIU IO MATH Pa3 ONpeIeNICHbl pa3Mephbl BHYT-
penrero (d) u BaenHero (D) nuaMeTpoB mosioro muiuHaApa. OnpeaeauTh TOIIH-
HY CTEHOK LIWJIMHJIPA U CPEHIOI KBAJIPATHYECKYIO OIMOKY U3MEPEHUSI.

3amaua Ne 33.
V3MepeHus 3JIeKTPUUECKOT0 COMMPOTUBIICHUS R METHOTO CTEPIKHS MIPH Pa3IUIHOM

Ne wabmoaenwus (i) d D

1 17.3 22.7
2 17.0 22.8
3 17.3 23.0
4 17.4 22.8
5 17.2 22.6

temneparype (t°no Ilenbcuio) nanm cieayronme pe3ynbTaThl:

tO

19.1

25.0

30.1

36.0

40.0

45.1

50.0

R

76.30

77.80

79.75

80.80

82.35

83.90

86.10

Haiitu koadpurmenTs! TuHEHHON 3aBUCUMOCTH R 0T t METOI0M HAUMEHBIITUX
KkBaApaToB. OnpenenuTs oMKUOKY U3MEPEHUI U JOBEPUTEIIbHBIN HHTEPBAII JTUHEN-
HOU 3aBUCUMOCTH.



4.3 Kputepum OLleHKH 110 MPOMeKYTOUYHOI aTTecTaluu

CryneHTsl 00513aHbI CAATh K3aMEH B COOTBETCTBUM C PACIIUCAHUEM U y4eO-
HBIM IUIAHOM.

DK3aMeH 0 JUCLUIUIMHE MPECIIEAYIOT Lelb OLEHUTh padoTy CTyAEHTa 3a
KypC, TIOJIy4EHHE TECOPETUUYECKUX 3HAHWUM, UX MPOYHOCTh, PA3BUTUE TBOPUYECKOTO
MBILUIEHUSI, IPUOOPETEHNE HABBIKOB CaMOCTOSITEIbHON pabOThl, YMEHUE NpUME-
HATH MOJyYEHHBIE 3HAHUS JJIsI PELICHHS IPAKTUYECKUX 3a1a4.

DK3aMeHaTOpy IPENOCTABIIAETCS MPABO 3a1aBaTh CTYIEHTaM JIOIOJIHUTEIb-
HBIE BOIIPOCHI MO BCEH yueOHOM MporpaMMe AUCIUILTHHBIL.

dopma IpoOBEACHUS DK3aAMEHA: YCTHO, C TMCBMEHHBIM PEIICHUEM 337a4u U
OCHOBHBIMH T€3UCAMH I10 TEOPETUUECKUM U AOTIOJIHUTEIBHBIM BOIIPOCAM.

CrTyzneHThl UMEIOT MPaBO Ha JOCPOUYHYIO aTTECTALMIO B CIIy4asX: a) CaMmo-
CTOSATEIBHOIO PEIICHUs BCEX 3a/a4 M0 Kypcy; 0) HHUIMATUBHOMY HAMCAHUIO Pe-
¢deparoB o Temam «Kpurepun nonodusi» u «CoBpeMeHHast 3TaloOHHas O6a3ay.

Pesynbrar cpayu dK3aMeHa 3aHOCUTCS IPENOJABAaTEIEM B 3K3aMEHAIIMOH-
HYIO BEJIOMOCTb U 3aYETHYIO KHUXKKY.

TpeGoBanus k 3HaAaHUAM: OakasiaBp JODKEH 00Ja7aTh 0a30BBIMU U YTITYO-
JICHHBIMH 3HAHUSAMH (PU3NYECKHX OCHOB M3MEPEHUS W COBPEMECHHOW STaJOHHOMN
0a3bl; UMETh 00IIIee MPEACTABICHUE O IPUMEHICMBIX U MEPCIEKTHBHBIX TEXHOJIO-
TUsIX oOIIel TeOpUH W3MEPEHHsI, TPUHITUNIAX TOCTPOCHUS B (HYHKIIMOHUPOBAHUS
U3MEPUTEITLHBIX YCTPONUCTB U CUCTEM, a TaKXKe yriayOJeHHBbIC 3HAHUS B BOIPOCAX
WX SKCIUTyaTallid, COMPOBOXKICHHS B 0OCITY)KUBaHHUSI,

TpeGoBanusi K XapakTepUCTHKAM YMeHHUiIl W BJjajJeHuii OakamaBp 10J-
JK€H YMETb MPOBOJNUTH KOMIUIEKCHBIE U3MEPEHUS, BBINOJIHITH KOMIUIEKCHBIE MPO-
€KThI, OCYIIECTBIISITh KOMMYHHUKAIIUU B MPOdecCHOHANBHOU chepe ¢ mpUMEHEHHU-
eM 0a30BBIX U yIiIyOJECHHBIX 3HAHUM OOIIEH TEOPHUU N3MEPEHUH.

Kpurepuu oueHKu cpOpMUPOBAHHBIX KOMIIETEHIIH:

- 00y4yaeMbIii UMEET OTpe/IeIICHHOE MPECTaBICHUE O BHEIITHUX CBOMCTBAX U
MPU3HAKAX HM3YyYa€MbIX MPEAMETOB W SIBJICHUW, HO HE MPOSIBIAECT MX JOJKHOU
OCMBICJICHHOCTH Y HE CHPABIISACTCS C BBINOJHEHUEM COOTBETCTBYIOIIUX MUCHMEH-
HBIX ¥ 9KCIIEPUMEHTAILHBIX Pa0OT (HEYAOBJL.);

- oOy4aeMbIii MUMEET YeTKHE MpeACTaBiieHUus] 00 M3ydaeMbIX MpeaMeTax U
SBJICHUSIX, TIOHUMAET WX CYIIHOCTh, OJHAKO OOHApY>KHUBAeT 3aTPyJAHEHHUE B HX
BOCIIPOU3BEICHUN Y NTPUMEHEHUHU Ha MPAKTUKE, YTO MPUBOJUT K HEOOXOIUMOCTH
YTOYHSIONIUX U OTOJIHUTEILHBIX BOITPOCOB B IpoIiecce MPOBEpKHU (YAOBJI);

- 00y4yaeMbIil JIOCTATOYHO TIOJHO OCMBICIHIJI MaTepuayi, ¢ MOHUMaHUEM
bopMyIHpyeT COOTBETCTBYIONINE MOHATHUS (TCOPETUUECKUE TOJIOKECHHS), XOTS
pu uX 00OCHOBAaHWUHU M BOCTIPOU3BEIACHUHN HYXKIACTCS B HEKOTOPHIX YTOUHEHUSX,
oOHapy>KMBaeT yMEHUE MPUMEHATHh YCBOCHHBIC 3HAHUS HA TMPAKTHKE, TOMyCKas
MEJIKUE, HeCyIIeCTBEHHBIC HEJ0UYEThl B TUCHbMEHHBIX paboTax (Xop);



- BBICUIMI YPOBEHb BJIAJICHUSI MAaTEPUAJIOM COCTOUT B €0 TITyOOKOM OCMBIC-
JIEHUH Ha NOHATUWHOM YPOBHE, B YMEHHH CBOOOHO U JIOTUYHO BOCIIPOU3BOJIUTH U
00OCHOBBIBaTh COJEPIKAIIMECS B HEM IOJIOKEHHSI IPUMEpPaMH U (pakTamu, a TakKe
HE JOIyCKaTh OLIMOOK NpHU BHIIOJHEHUM MHCbMEHHBIX M NMPAKTUYECKUX padorT,
IPOSIBIISITH CAMOCTOSITEIIBHOCTD M AJIEMEHTBI TBOPUYECTBA (OTJI).

5. IlepeyeHb OCHOBHOI M JONOJHUTEIbHOH Y4eOHOH JIMTepaTypbl, He-
00X0AMMOH 1JI1 OCBOCHUA IUCHUILIMHBI «PHU3NYecKre OCHOBBI M3MEPEeHU U
ITAJIOHBI»

5.1 OcHoBHas1 IuTEpaTypa:

1. ITomnos I'.B., 3emckoB FO.II., Kamnun b.H. ®usndeckrne 0CHOBBI U3MEPEHUI
B TCXHOJIOTHSX THUINEBOM M XMMHUYECKOW MPOMBINUICHHOCTH: y4. TocoOue —
CII6: Jlans, 2015.

2. Morunes A.B., Ilak H.U., Xennep E.K. Undopmartuka: yuebHoe nocodbue aiis
ctyneHToB By30B / moxa pea. E.K. Xennepa. 7-e uzm., crep. - M.: Akagemus,
2009. - 841 c.

3. 3adigens, A.-H. Ommbku nuzmMepeHuit Gu3nYecKuX BEIMYHMH [DIEKTPOHHBIN pe-
cypc] : yueoHoe nocobue / A.H. 3aligens. — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlanp, 2009. — 112 c¢. — Pexum gocryna:
https://e.lanbook.com/book/146

5.2 /lono/iHUTEIbHAS JIUTEPATYPA:

1. CepreeB A. I'. Metponorusi: YuebHoe nocobue A CTyI€HTOB By30B / M.:
Jloroc, 2002. - 407c.
2. [Tonsix A. A. OcHOBHbIE MOHATUS MeTposioruu. Meroasl usMepenuid. Ilo-

I'PEIIHOCTH u3MepeHuit: Meto. mocodue / 'occranmapt Poccuu, AkageMust cTaH-
JapTU3anuy, MeTposioruu u ceprudukanuu (ydebnas), Kpacnomap. ¢uir., Kad.
Metposioruu. - Kpacnonap, 2002. - 34c.

3. OcHOBBI U3MEpEHH. J[aTUNKHU U DIEKTPOHHBIE TPUOOPHI : [yueOHOE ocodue]
/ Knaaccen, Kiaac b. ; Knaac b. Knaaccen ; nep. ¢ anri. E. B. Boponoga, A. JI.
Jlapuna. - 3-e uza. - Jonronpynusiii : Uatemiext, 2008.

3. EBmoxkumoB ®.E. TeopeTudeckre OCHOBBI AJIEKTPOTEXHUKH: YUeOHUK —M.
Axanemus, 2004

4. TaprakoBckuii Jl. @. Mertposorus, cTan1apTU3alus U TEXHUYECKUE CPEeICTBA
U3MepeHuil: YueOHUK Uil CTyeHTOB By30B / M.: Beiciias mikona, 2002. - 205c.

5. Morwunes A.B., [Tak H.W., Xennep E.K. Mudopmatrka: yaeOHOE mocodme st
ctyneHToB By30B / mof penl. E.K. Xennepa. 7-e uzn., crep. - M.: Akanemus, 2009. -
841 c.

6. Morujaes, Asekcanap Baagumuposuy. [Ipaktikym no nuapopmaTtuke:
[yaeOHOe mocoOue it CTyIeHTOB By30B] / MorueB, Anekcannp Bnagumuposud,
[Tak, Huxomait Unce6oBuy, Xennep, Errennit Kapnosuu ; A. B. Morunes, H. U.


https://e.lanbook.com/book/146

[Tak, E. K. Xennep ; nox pen. E. K. Xennepa. - 5-e usn., crep. - M.: Akagemus,
2009. - 607 ¢

7. HosukoB, Hukouaii FOpseBu4. Teopus mikan. [IpuHIuNbe mocTpoeHus 3Ta-
JIOHHBIX TPOLEAYP U3MEpEHUs, KoaupoBaHus U ynpasieHus / HoBukos, Hukomnaii
IOpweBuuy ; H. 1O. HoBukos. - M.: ®U3ZMATIIIT, 2009. - 501 c.

8. bymenesa, }0.1. Kak npaBuibHO Hanucath pedepaT, KypcoBYIO U JTUTIIIOM-
Hy10 paboThl: YueOHoe nmocobue ais 0akanaBpoB [DIEKTpOHHBINA pecypc] : yueo.
nocobue — DAeKTpoH. AaH. — M.: M3aarenscko-Toprosas kopropanus «Jlamkos

u K%, 2016. — 140 c. — ISBN 978-5-394-02185-5. — Pexwum pmoctyma:
https://e.lanbook.com/book/93331
Q. Hosukos, I0.H. [loaroroBka u 3amura 06akamaBpcKOil pabOTHI, MarucTep-

CKOU JTMCCepTalNM, TUINIOMHOTO MPOEKTa [ DIEKTPOHHBINA pecypc] : yued. mocodue
— DOmnektpon. gaH. — CII6. : U3nmarenscTBo «Jlamb», 2017. — 32 ¢. — ISBN
978-5-8114-2267-8. — Pexxum noctymna: https://e.lanbook.com/book/94211.

5.3. Ilepuoanyeckue u3IaHMs:
«Poccuickuii XMuMUYECKUH )KypHaID» U IP.

6. Ilepevyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOH CEeTH
«HTEepHeT», HEOOXOUMBIX ISl OCBOCHUS JTUCIUTIINHBI
1. http://www.gaussian.com
2. http://www.gchem.ru/
3. http://www.msg.ameslab.gov/gamess/
4. http://quant.distant.ru
5. http://www.biblioclub.ru/
A Taxxe: HTepHET cailThl BEAyIIMX TocyAapCTBEHHbIX BY30B 1 Hay4yHbIX opra-
Huzanuii PO: MI'Y, CIToI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u ap.
3apyOexHble Beayinne HayuHnble U yueOnbie netpbl: NBS USA, MTI UK, ChLab
Japan, NSRDS u np.
WutepakTiBHas Oa3a JaHHBIX KHUT U )KypHaioB SpringerLink.

7. MeToanueckue YKa3aHusi JJIA OOyYAKIIMXCH IO OCBOCHHUIO
AUCHHUIIUHBI

Neo | HanmeHoBaHue pas- DopMbI CaMOCTOSATETHHOM PAOOTHI dopMbl
nena OTYETHO
CTH
1 Bsenenne. AxTyanuzanus coAep KaHUs TeM| YO
M3y4aeMOM JTUCHUTUINHBI
2 Ousnueckue Beln- | CaMOCTOSTENIBHOE U3YUYEHHUE PA3ICIIOB. YO, JIP
yuHbl W eAauHulbl | [logroroBka K 1a00paTOPHBIM 3aHATUSIM
WU3MEPEHU Pabora ¢ yueOHol1 uTepatypoii, 6azamu
JIaHHBIX B ceTu Internet.
3 OnemeHThl  Teopuu | CaMOoCTOSTEIbHOE U3yYEHUE Pa3/IeOB. YO,



http://www.gaussian.com/
http://www.qchem.ru/
http://www.msg.ameslab.gov/gamess/
http://quant.distant.ru/
http://www.biblioclub.ru/

noaoOust U aHanuza | PaboTa ¢ yueOHOM auTepaTypoi, 6azamu KCP
pa3MeEpPHOCTEN JIAaHHBIX B ceTu Internet.
Kiaccuueckne  u3- | CaMoCTOSTENBHOE U3YUEHUE PA3IEIIOB. YO, JIP
MepuTelbHble  cH- | [loAroToBKa K 1a00paTOPHBIM 3aHATHIM
CTEMBI. Paborta ¢ yuebHot muTepaTypoit, 6azamu

IaHHBIX B ceTu Internet.
OneMeHThl  coBpe- | CaMoCTOSITeIbHOE U3yYEHUE Pa3/IEeoB. YO
MEHHOM ¢busnue- | Pabota ¢ yueOHOI uTepaTypoil, 0azamu
CKOM KapTUHBI MUpa | JaHHBIX B ceTu Internet.
[IpuHnunuansHas CamMoCTOSTENBHOE U3YUEHUE PA3IEIIOB. YO
HEBO3MOKHOCTh PaGoTa ¢ yueOHol nuteparypoit, 6azamu
MOJIHOTO  yCTpaHe- | JaHHBIX B ceTu Internet.
HUA  HEOIpEIEIIeH-
HOCTH pE3YyJIbTATOB
U3MEpEeHUH
OynaameHTanbible | CaMOCTOSTENIBHOE U3YYEHHUE PA3ICIIOB. YO
npenenasl  ToyHocTu | PaboTa ¢ yueOHOM nuTepaTypoi, 6azamu
M3MEPEHNN JTaHHBIX B cetu Internet.
Otanonbl  (uzuue- | CamocTosTeNnbHOE U3ydueHue paznenos. (YO, JIP,
CKHUX BelM4uH U 1o- | [loaroroBka k nabopatopHbiM 3anatusiM. | KCP
BEPOYHBIE CXEMBI PaboTa ¢ yueOHol nuteparypoi, 6azamu

IAHHBIX B ceTH Internet.
AnnabaTtuueckue CamocToATeNnbHOE N3yUEeHUE Pas3aeioB. YO
uHBapuanTel. Ousn- | Pabora ¢ yueOHoM urepaTypoii, 6azamu
YecKWe IPUHIMIIBI | JaHHBIX B ceTu Internet.
CO3JaHus COBpE-

MEHHON 3TaJTOHHOM
0a3pl C HCIIOJIH30Ba-
HUEM  (PU3HYECKUX
ahdeKkToB U sBIE-
HU.

8. Ilepeuenbr HHGOPMANMOHHBLIX TEXHOJOTHMH, HCIOJb3yeMbIX MPH
OCYLIECTBJICHMH 00Pa30BaTeJbHOIO Mpouecca no AUCUMILIuHe «Pu3ndeckue
OCHOBBI H3MEPEHUI U ITAJIOHBD)

8.1 IlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 0OeceYeHN s

B xypce maGopaTopHbIX pabOT HCHOIB3YETCS CIEAYIOIIEe MPOTrpaMMHOE
obecrieuenne: Microsoft Office (Word, Excel), ACD Labs Chemsketch, Kommbro-
TepHas nporpamma Hyper Chemistry .

8.2 Ilepeyenb He0OXO0AUMMBIX HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
1. KoncynpsrantlLmoc//www.consultant.ru




2. ®depepanbHbIi LEHTP HWHGOPMALMOHHO-00PA30BaTEbHBIX PECYPCOB.
URL: http://fcior.edu.ru/.
3. Poccwmiickuit oopaszoBareabHbiii moptair. URL: http://www.school.edu.ru/

9. MaTepuajibHO-TeXHUYeCKasi 0a3a, He00X0AMMAS ISl OCYIeCTBJICHUS
00pa3oBaTeJIbHOI0 MPOoLEecca MO AUCHUIIMHE

JIns MaTepuaibHO-TEXHUYECKOTr0 00eCTieUeHUs NUCIUIUIMHBI «DU3nUecKre
OCHOBBI M3MEPEHHI W ATAJOHBI» HUCIOJIB3YeTCs JIA0OpaTopHOE O0OpyAOBaHUE U
yueOHO-Hay4yHas anmnaparypa (MHTEpaKTUBHAs JOCKa, JEMOHCTpAllMOHHBIE MOJie-
). [I9BM ypoBus He Hmxke Pentium IV ¢ omeparnmonnoit cucremori Windows
XP / Windows 7.

MarepuajibHO-TEXHHYECKOE 0OecrieueHrne uCUIuInHbl «Du-

No Bug pa6or .
3M4YE€CKHE OCHOBBI U3MEPEHUM U 3TAJIOHBI» U OCHAIIEHHOCTh
1. Jlekumonnsele 3ansaTuss | Jlekunonnas aynutopust 422C, ocHalleHHas NPE3eHTAI[MOH-
HOW TEXHUKOM U COOTBETCTBYIOIIUM IMPOTPAMMHBIM oOecre-
YEHUEM.
2. CemuHapckue 3aHsITUs | -
3. JlabopaTtopubie 3ans- | JlaGopatopus 422C, yKOMIUIEKTOBaHHas CIENMAIU3HPOBaH-
THS HOI Me0eJIbI0 M TEXHUYECKUMHU CPEJICTBAMU 00YUEHUSI.
4. KypcoBoe mnpoektupo- | -
BaHUE
5. I'pynnoBeie (uHauBu- | Aynutopust 422C, ocHalleHHas MPE3EHTAIIMOHHON TEXHHUKOM
yaJibHbIE) KOHCYJIbTa- | © COOTBETCTBYIOIIUM MPOTPAMMHBIM 00ECIICYCHUEM.
005051
6. Texkymmuii  koHTpOJb, | Aynutopust 422C, oCHallleHHas! MPE3EHTAIMOHHOW TEXHUKON
MPOMEKYTOUHAs aTTe- | U COOTBETCTBYIOIIMM MPOTPAMMHBIM 00€CTICUCHHEM.
CTalus
7. CamocrositenbHas pa- | Kabuner anms camocTosiTenbHON pabOThI, OCHAIEHHBIA KOM-

oora

NBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOIKIIOUYEHHUS K CETU
«VHTEpHEeT», MPOrpaMMOil SKpaHHOTO yBEIHUYEHUS U obecrie-
YEHHBIH JIOCTYIIOM B  3JIEKTPOHHYIO  HH(OPMAIMOHHO-
00pa30BaTeNIbHYIO CPEJly YHUBEPCUTETA.
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