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1 Henu v 3axa4u U3yYeHUs TUCHUILIUHBI «DU3HYeCKHEe OCHOBBI U3Me-
PEeHUl U ITAJTOHBD)

1.1 eap TUCHUNITHHBI

Lenbro n3ydeHus TUCHMUILUTMHBI « DU3MYECKUE OCHOBBI U3MEPEHUHN U ATaso-
HBI» SBIISIETCS O3HAKOMJICHHE CTYACHTOB ¢ (PM3MUECKUMHU OCHOBAMH TIpoIlecca m3-
MEpEHUSI U CUCTEMOM BOCTIPOM3BENCHUS €IWHUIl (DU3UICCKUX BEIIMUMH U TIepena-
9y pa3Mepa CpeACTBaM HM3MEPEHU, CrocoOaM OIEHKH TOYHOCTH (HEOompeaesicH-
HOCTH) U3MEPEHHI

1.2 3apaum qucuunanHbl «@u3nyecKkrne 0CHOBbI M3MEPEHU W ITAJIOHbBI»:
- U3YYEHHUE 3aKOHOMEPHOCTEN U3MEPEHUN;
- METOJIOB TEOPHH MOJA00HS 1 pa3MEpHOCTE;
- TUIIOBBIX U3MEPUTEIIbHBIX CUCTEM,;
- 3JIEMEHTOB COBPEMEHHOU (PU3NUECKOI KapTUHBI MHPA,;
- Ipo0JeM (PUBHKO-TEXHUYECKOT0 00eCTeueHUsI MHXCHEPHBIX pelIeHud mpolaemM
WU3MEPEHNN;
- (M3UYECKUX MPUHIIUIIOB CO3/aHHSI COBPEMEHHOW 3TAJOHHOW 0a3bl C MCIOJB30-
BaHUEM PA3JINYHBIX (PU3NUECKUX SBICHUI.
- IOATOTOBKA K BBHIMOJHEHUIO U 3aLIUTE SKCIIEPUMEHTAIBHBIX KBAJIM()UKAILIMOHHBIX
pabor.
W3yyeHue OTAENBHBIX pa3leloB Kypca OCHOBAaHO Ha MaTepualle, u3jarae-
MOM B Kypce (PM3UKH, BbICILIEH MAaTEMaTUKH, XUMHUH.
B pe3ynbTaTte n3ydeHus JTaHHON AMCLUIUIMHBI CTYICHTHI JTOJKHBI
1) *MeThb NpeacTaBJIeHHe:
- O IPUHIMUMAX MOCTPOEHHUS COBPEMEHHOM ITaJOHHOM 0as3bl;
- 0 IPUHIMIAX U METO/IaX U3MEPEHUN;
- 0 COBPEMEHHOW (PU3NYECKON KapTUHE MUDA.
2) 3HATh U YMETh MCI0JIb30BATh:
- KJIaCCU(PUKALIMIO U3MEPEHUI;
- (uznyeckue sIBIEeHMs], MOJ0KEHHBIE B OCHOBY CO3/JaHUs STAJTOHHOMN 0a3bl;
- METO/Ibl TEOPUHU MOJI00US U aHAJIU3a Pa3MEPHOCTEH;
3) UMeTh ONbIT:
- IPOBEJICHUS U3MEPEHMSI OCHOBHBIX (PU3NUECKHUX BEIHUHUH.

1.3 MecTto nucuuminnabl «@u3nveckue 0CHOBbI M3MEPEHNH U ITAJIOHbI»

B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlaHHAs JUCLMILINHA SBJSCTCS 00s3aTeIbHON AUCIHUIUIMHON 0a30BOM YacTH
6soka 1 ydyeOHoro miana HampaieHus o0yuyenus 27.03.01 — Crangaptuzanus u
METpOJIOTHS, HanpaBieHHOCTh — CTaHaapTu3aius u ceprudukamnus. 3HaHus, MPU-
0oOpeTeHHBIC TTPU OCBOCHHUH Kypca, MOTYT OBbITh MCIIOJIB30BaHbI MPU PEILICHUH Pa3-
JUYHBIX U3MEPUTEIIBHBIX U SKCIIEPUMEHTAIBHBIX 3a7a4 00I1e00pa30BaTeIbHbIX U
CIEIUAJIBHBIX KYPCOB.

HaBwiku 1 3HaHUSA, TPUOOPETEHHBIC CTYJIEHTAMH MPU U3YYCHUU AUCIUTIIH-
Hbl «Du3ndyecKkne OCHOBBI U3MEPECHUM M ATAJOHBD), CIIOCOOCTBYIOT YCHEITHOMY
YCBOCHHUIO MaTepralia Py U3YYECHUM TTOCTISYIOMIMX TUCIUIIMH ""ABTOMATU3AIMUS
n3MepeHuit", "MeTtoapl U cpelicTBa U3MEPEHUI U KOHTPOJIS .



J11st OCBOCHHS JJAHHOM JUCIUILINHBI HCOOXOIUMBI 3HAHHUS 110 TUCIUILIMHAM
«Dusukay, «MareMaTuka.

1.4 TlepeyeHb NMIAHHPYEMBIX Pe3yJbTATOB O0y4YeHHMs MO JMCUMILIUHE
«@u3nyecKue OCHOBBHI U3MePEHMd U ITAJOHBI», COOTHECEHHBIX C IUIAHUPYe-

MBIMH pe3yjabTaTaMM 0CBOCHUA 06p330BaTeJ1LHOI71 nmporpaMmmal

N3yuenune nanHOM y4eOHON AUCITUIUIMHBI HAITPaBJICHO HA (HOPMHUPOBAHUE Y
oOyuarormuxcs npodeccrnonanpaon kommerennuu OK-1, ITK-20:

1H- B pesynbraTe nzydueHus yueOHOM TUCHUILIU-
JEKC Cofepranue KoM- HbI 00yYaromuecs A0IAKHbI
Ne | kom- N
N MEeTeHINH (HH €€
TeH- 4acTH) 3HATh yMeTh BJIA/IETH
1007071
1 OK-1 | cnmocoOHOCTH  HC- Ucnons3zoBate | OcHoBamu
MOJIb30BaTh OCHO- | Duiocod- | OCHOBBI (Puiio- ¢bunocod-
Bbl  (p1s10cO(CKUX | CKME OCHOBBI | CO(CKUX 3HA- | CKUX 3HAHUU
3HaHUN 11 Qop- | coBpeMmeH- | Hui mist op- | s Gopmu-
MHUPOBAHUS MHPO- | HOU Pu3u- MUPOBAHUS pOBaHUsI MU-
BO33PEHYECKOU YECKOM Kap- | MHUPOBO33PEH- | POBO33pEHUE-
MO3UILINU TUHBI MUPa YeCKOU MO3H- CKOH MO3H-
097078 097071
2 [1K-20 | cnoco6HOCTH Hayunsbie [TpoBoaUTH Meropnonoru-
IPOBOJIUTH OCHOBBI 00- | U3MEPUTEIb- el  u3Mepu-
SKCIIEPUMEHTHI 10 | € TEOPHUU | HbI DKCIEPHU- | TEIIBHOTO
3a/IaHHBIM U3MEPEHUN | MEHT, HCHOJIb- | SKCIIEPUMEH-
METOAUKAM c 30BaTh  METO- | Ta, OLEHKOM
00paboTKOMH 5| UKW  OIICHKH | €T0 TMOoTrpell-
aHaJIM30M MOTPEIIHOCTEH | HOCTU U CIIO-
pe3yIbTaTOB, U3MEPEHUN U | COOHOCTHIO
COCTaBJIATh CTaTUCTHUYE- HCIIO0JIb30Ba-
OTUCaHUS CKOM 00paboT- | HUSI  Pe3yJib-
TPOBOIUMBIX KM  TOJy4YeH- | TATOB U3Me-
UCCIIEIOBAaHUN U HBIX JaHHBIX peHus
MOJITOTABJINBATH
JTAaHHBIC TUTST
COCTaBJICHUS

Hay4YHBIX 0030pOB
U Ty OJTMKaImii




2. CTpyKTYypa M cofep:KaHHe JUCHUILTUHbI «DU3uvecKne 0CHOBBI U3-
MEpEeHHUI U 3TAJTOHBD)

2.1 PacnpenesieHue TPyA0éMKOCTH JUCHHUILIUHBI «PU3n4ecKre 0CHOBBI
U3MepPeHMii U 3TAJTOHBD) M0 BUAaM padoT

OO6mrast TpyI0EMKOCTh TUCHIUTIINHBI cocTaBisieT 5 3ad.efd. (180 wacoB), ux
pacmnpeneneHue o BUaaM padoT MPEACTABICHO B TaOJIHIIE.

Buy yueGHol paboTh Bcero CemecTpsl
4acoB 1

KonrakTHas paboTa, B TOM YHCJe 78,3 | 78,3
AyauTopHbie 3aHATHA (BCero) 72 72
3aHATHS JTEKIIMOHHOTO THIA 36 36
JlaGopaTopHbIe 3aHATUS 36 36
3aHATHS CEMUHAPCKOTO TUTIA (CeMHUHAPHI, TIPaKTHYe- - -
CKHE 3aHSTHS)
Nuas koHTakTHasi padora: 6,3 6,3
KonTpons camocrositenbHol pabotsl (KCP) 6 6
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocTrosiTeibHasi paboTa, B TOM YHCJIe: 66 66
KypcoBas padota - -
[TpopaboTka yueOHOTO MaTepuasna 66 66
BrImonHeHNe HHIUBUAYATBHBIX 3aIaHUN - -
Pedepart - -
Konrpoanb 35,7 | 35,7
IToaroroBka K 3K3aMeHY 35,7 | 35,7
O61mas Tpy10eMKOCTb | 4ac 180 180

B TOM YHCJIe KOHTAKTHAasA 783 | 783

padora

3a4. e/l. 5 5




2.2 CTpyKTypa IMCUMILINHBI:

Pacnpenenenne BugoB yueOHOM pabOThI U UX TPYJOEMKOCTH MO pa3zesiaM AUCLIH-
winHbl. Cemectp 1

KomuyecTBO yacos

Ne AynuropHas pabora | Camo-
as- HaumeHnoBanwue pa3nenon CTOSI-
P P Bcero
nena il I3 JIP | TenbHas
paboTta
1. Bgenenue. 4 2 - - 2
duznyeckue BCJIMYHHBI 17§
2. . 24 2 - 12 8
CIMHUITBI U3MEPCHHM
3 DneMeHTbl TEOpUuu NOoN00HS H 10 2 8
" |aHanm3a pa3MepHOCTEl
Knaccuueckue  u3MepuTENIbHBIC
4, P 20 | 4 | - 8 8
CUCTEMBI.
DNEeMEHTHI COBPEMEHHOU
5. N P 12 | 4 - - 8
(bu3HIECKON KapTHHBI MUpa
[IpyHIMIMaNbHAS
5 HEBO3MOKHOCTD moJHoro| 4, 4 8
" |ycTpaHEeHHMsSI  HEOTpPEAeNCHHOCTH
pEe3yJIbTATOB U3MEPEHUI
dyanameHTaILHEBIE peaeiabl
7. Y b 20 | 4 | - 8 8
TOYHOCTHU U3MEPEHUN
DTaNoHbl (PU3NICCKUX BEIIMYUH U
8. ¢ 20 | 4| - | s :
MTOBEPOYHBIE CXEMBbI
AnnabaTudecKkue  MHBApHUAHTHIL.
du3nyeckre MPUHITUIIBI CO3TaHUS
9. |coBpeMeHHO# »TasioHHOW 0a3bl c¢| 18 10 - - 8
MCIIOJIb30BaHUEM du3nuecKux
7 PEeKTOB U SBICHUIA.
Bcezo: 36 - 36 66




2.3 Coaep:xkanue pa3aejioB TUCHUNINHBI: «DU3HYeCKHe OCHOBBI U3Me-
PeHUil ¥ 3TAJIOHbD)

2.3.1 3aHgaTHA JeKIIUOHHOI0 THIIA

dopma Te-
Ne Hamverosa- CopnepxaHnue paszeina KYLLIErO
HHUE paszena
KOHTPOJIS
1 2 3 4
1. |Beemenme. |OcHOBHbIE NMOHATUA U onpeneneHus. Nsmepe-| Komtoksu-
HUE Kak IPOLEeCC MO3HAHUS OKPY’KAOIIEr0 MU- yM
pa. CymuHocts wu3mepenuid. Kiaccudukanus
V3MEPEHNM.
2. |Ousnueckue |dusnyeckas BenuuuHa. PasmepHocts ¢uszmue-| YO, [1P
BEJIMYMHBI U|CKUX BEJIMYUH U HX Kiaccudukanus. Cuctemsl
CAVHMIIBI  |CIWHHUILL U3MEPECHMUS.
U3MEpEHUN
3. |[Dnementsl |AHanmu3 pazmepHocTeil (usmuecknx BenmuuH. YO, [1P
teopun 1o-|{ITono6HbIe cuctembl. Kputepun nogoous.
n00ust u
aHanusa
pa3MepHo-
CTen
4. |Knaccuue- |([IpuHIUOBI TIOCTPOEHUS H3MEpUTENbHBIX cH-| YO, I1P
ckue usMe-|creM. OCHOBHbIE (DYHKIIMU W3MEPUTEIBHOMN CH-
putenbHble |[cTeMbl. MaeanuszupoBaHHas OJOK-cxema H3Me-
CUCTEMBI.  |pUTETBLHOM cucTeMbl. Baxueiimme QyHKIINO-
HaJbHBbIE OJIOKM M3MEPUTENbHON cucTembl. U3-
MepuTeNbHbIe TpeoOpaszoBaTenu. [Ipeobpazona-
HUE HEDJIEKTPUUYECKUX CUTHAJIOB B 3JIEKTpUYE-
ckue. Kiaccudukauus u3MepuTeNnbHbIX Mpeoo-
pazoBateseil. MeToabl U3MEpeHui, 00J1acTh UX
OPUMEHEHUS, UX JOCTOUHCTBA U HEJIOCTATKU
5.  |Dnementsl |@Pusnueckas kaptuHa Mmupa. Mexanumueckas u| YO, IIP
COBpEMEH- |3JIeKTpOMarHuTHas KapTuHbl Mupa. Kpusuc ¢u-
HOW  (u3H-3UKU U "HOBEWIAs PEBOJIONMS B €CTECTBO3HA-
yeckor kap-{Huu'". IlocTrosiHHBIE HEOOpaTHUMBbIE H3MEHCHHSI
TUHBI MUpa |BcereHHON U cTaOUIbHOCTh (PyHIaMEHTAIbHBIX
(¢u3nyecKuX MOCTOSAHHBIX: [IpUHIMIIBI OpraHu-
3allMM COBPEMEHHOI0 Hay4yHoro 3HaHus. IIpo-
CTPAHCTBO M BpPEMsI, MOJIE U BEIIECTBO, B3aNMO-
NeNCTBUE, B3aMMOIIPEBpaleHUs YacTull, (u3u-
YECKUU BaKyyM, BEPOSITHOCTb B COBPEMEHHOM
KapTUHE MUpA.
6. [[IpuHuunu- |OaeMeHThl KBAHTOBOW Teopuu. JMCKPETHOCTH 4
anbHasi He-|(kBaHTOBaHuE). KoprmycKynsipHO-BOJTHOBOU mIy-
BO3MOX- anu3M. COOTHONIEHHE HEONPENEIEHHOCTH U




HOCTh  IOJI-
HOTO YyCTpa-
HEHHUS  HE

IIPUHLINI JOMOJIHUTEIBHOCTH KaK IPUYMHBI He-
BO3MOKHOCTHM TIOJIHOTO YCTPAaHEHUs HEOIpeJe-
JIEHHOCTH pEe3yJIbTATOB H3MepeHni. B3anmo-

OmpeJieNieH- |BIUSIHUE OOBEKTOB MHUKpPO- U Makpomupa. [ly-
HOCTH  Pe€-|Mbl: BIMSHUE OPOYHOBCKOTO JBWKEHUS, TEILIO-
3yJIbTAaTOB  |BOM IIyM, ApoOoBoi 3¢ dekT, haukkep-3¢dexr,
U3MEpPEHUN |reHepalMOHHO-PEKOMOMHAIIMOHHBIN IyM,
KBaHTOBBbIM 1IyM. CaMOJBH)KEHUE MATEPUH KAK
GbyHIaMEHTAIbHBI HMCTOYHUK MOTPENTHOCTEN
V3MEPEHUM.
@ynnameH- |COBpEMEHHbBIE MTPEACTABICHUS O MUKpPO- U Mak-| YO, 1P
TaJIbHbIC pomupe. HepaspbiBHasi CBsI3b MHUKPOMHpA U
IIpeeIIbl MakpoMupa. Buael B3aumopeicTBuil. DneMeH-
TOYHOCTH  |TapHble dYacTullbl. [loTeHIManbHBIE pPECYpPCHI
U3MEPEHUI |CTaOMIILHOCTH MapaMmeTpoB (PU3NYECKUX OOBEK-
TOB MUKpomupa. OU3NKO-TEXHUYECKOE obecrie-
YeHUE WHXKEHEPHBIX pElIeHUuM, MpoOJieMbl Iie-
penaun cTabWJIBHOCTH OOBEKTOB MHUKPOMHpPA
MUKPOCKOMTUYECKUM OOBEKTaM H3MEPUTEIbHBIX
IpruOOPOB U CUCTEM.
OTaJIOHBI Knaccudpukanust sramoHoB. DtanoH eaunuibl YO, 1P
bu3MYeCcKuX |ITTUHBI. JTAJOH €AUHUIIBI BPEMEHU U YaCTOTHI.
BEJIMYMH HW|JTAJOH €AUHULIBI MACChl. DTAJIOH €AUHULIBI CHU-
MOBEPOYHBIC |JIbl TOKA. DTAJOH €AUHUIIBI TEMIIEpATyphl. JTa-
CXEMBI JIOH €IUHUIIBI CWJIbl CBETA. DTAJOH TEJIECHOTO
yraa. IloBepounble cxembl. MeTo/bl mepenadu
pasmepa eIUHUIBI  (PU3UYECKONW BEIMUYUHBI.
MexmoBepoYHbIE HHTEPBAJIBI.
Anunabatu- |TepmosnekTpuueckue siBIeHUs: 3eebeka d(¢-
yeckre HWH-|dekT, sBiaeHus IlensThe, ToMcona. Tepmorpe-
BapUaHTHL. |00Opa3oBaTeib CONPOTHBICHHS. [ anpbBaHOMAr-
®duznueckue [HUTHBIE dPdekThl: d3PdekT Xomia, ITTUHCTAY-
IpUHIMIIBL  [3¢Ha, HepHcTa, MarauTope3nuctuBHbii. KBanTo-
CO37aHHsl  |BaHHOE COMpPOTUBIICHHE Xoiuia U (yHIaMEH-
COBpPEMEH- |TallbHble MNOCTOsIHHBIE. (CO3/1aHHE 3TAJOHOB C

HOM DTaJIOH-
HOM 0a3nl C
HCITIOJIB30-
BaHUeM (u-
3UYECKHX
ahdexToB U
SIBJICHUH.

NOMOILBIO KBaHTOBaHHOTO 3¢ dexra Xosmna. SB-
JeHue CcBepXmpoBoauMoct. DPpdexTsl Jxo-
3edcona. [Ipumenenne 3¢ dexron JxozedcoHa
U1 co3faHusi 3TanoHoB. Dddext AapoHoBa-
boma. Enunas teopust nmons Beinsa. Csaszp 2¢-
dextoB Komnrona, Melicuepa, 3eemana, BaBu-
noBa-UepenkoBa, MeccOayapa doTtodrddekra, ¢
nonoxkeHusiMu ExquHo# teopuun mons u 3ddek-
ToM AapoHoBa-boMa Ha KBaHTOBOM YpOBHE.
[Ipumenenne kBaHTOBBIX 3 (HEKTOB I CO37a-
HUS OTaJIOHOB.
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2.3.2 3aHATHA CEMHHAPCKOI0 THIIA
CeMHHapCKUE 3aHATHA - HE IPETYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS

Tema Yac

HpHMBIe, KOCBCHHBIC 1 COBMCCTHBLIC U3MCPCHUI.

AHTPONIOMETPUYECKHE U3MEPEHUSI

MaremaTudeckuii ¥ GU3NICCKUN MaSTHUKHU.

Cratuctnueckas 00paboTKa pe3yabTaTOB W3MEPEHUI

Al Rl I

W3mepeHne 3JIEKTPUYECKHX BEJIMYMH METOJAMHU HEMOCPEICTBEHHOM
OLICHKH U CPABHEHHUSI C MEPOU.

IR

N3yyeHnue TepMope3nucTopoB.

HByLIGHI/IG IIPUHIOIMUIIOB I[GﬁCTBPISI raJIbBaHHYCCKOI'O DJICMCHTA.

N3yuenue TepmMosekTpuiaeckux 3P heKToB.

©|o N

O3HAaKOMJIEHHE C MAarHUTO-3JIEKTPUUECKUMH NMPUOOpaMu

R

NTOI'O:

2.3.4 IIpuMepHas TEMATHKA KYPCOBBIX Pa0oT
KypcoBbie paboThl HE IPETYCMOTPEHBI

2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 O0ecniedeHUs AJIsl CAMOCTOSTE/b-
HOM padoThl O0YYAKOINMXCH MO AUCHHMIVIMHEe «DU3HYeCKHe OCHOBBI H3Mepe-
HUI ¥ 3TAJIOHbD)

[Tepeuenp y4eOHO-METOAMYECKOTO 00CCIICUCHUS TUCITH-

HanmenoBanue .
Ne IUTMHBI 110 BBIMOJIHEHUIO CAMOCTOATEIBHON PabOThI
paszena
1 2 3
6. |BBenenue. Pannes, I'. I'. Metoasl 1 cpenctBa U3MepeHHil: yueOHUK
JUIsl CTYJEHTOB BY30B / 2-€ u3l., cTep. - M. : Akanemus,
2004. - 331 c.

7. |®usnueckue Benu-|{OCHOBBI U3MEPEHUN. JlaTUMKU U 3JIEKTPOHHBIE MPUOOPHI
yuHbl W enuHuIbl|: [yueOHoe mocobue]| / Knaaccen, Knaac b. ; Kimaac b.
M3MEpPECHUN Kiaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. JlapuHna. -

3-e uzn. - Jlonronpyansni : Uarennext, 2008. - 350 c.

8. |Dnementsl Teopuu|Panues, ['. . MeToapl u cpeacTBa U3MEpeHUIA: YIeOHUK
nooOus M aHamu-|AJis CTYJEHTOB BY30B / 2-€ u3A., cTep. - M. : Akanemus,
3a pasmepHocteit  |2004. - 331 c.

9. |Knaccuueckue u3-|{OCHOBBI U3MepeHU. JlaTUMKU U 3JIEKTPOHHBIE PUOOPHI

MCPUTCIIBHBIC CH-

: [yuebHoe mocobue] / Kmaaccen, Knaac b. ; Knaac b.




CTCMBEI.

Knaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. Jlapuna. -
3-e uzn. - Jlonronpyansni : Uarennext, 2008. - 350 c.

10.

DJIeMEHThl  COBpE-
MEHHOU  (u3nue-
CKOW KapTHHBI MH-

pa

[Tonsix A. A.. OCHOBHbBIE TIOHSATUSI METPOJOTUH. METO b
u3mepenuil. [lorpemnoctu uzmepenuit: Meron. mocodue
/ Toccranmapt Poccuun, Axagemuss CTaHIapTHU3ALNH,
MeTposiorud W ceptuduranun (yueOHas), Kpacnomap.
bui., Kad. merponorun. - Kpacuogap, 2002. - 34¢

11.

[TpuHuMIIManBEHAS
HEBO3MOKHOCTD
MOJIHOTO yCTpaHe-
HHSI HEONPEAEIIECH-
HOCTH pPE€3yJIbTaTOB
W3MEpECHUN

OcHOBBI U3MepeHH. JlaTyuKu 1 ANEKTPOHHBIE TPUOOPHI
: [yuebnoe mocobue] / Kmaaccen, Knaac b. ; Kmaac b.
Knaaccen ; nep. ¢ aurin. E. B. Boponosa, A. JI. Jlapuna. -
3-e u3n. - Jlomronpyansni : Maremnext, 2008. - 350 c.

12.

DyHIaMEHTAIIbHBIC
MpEeIeNIbl TOYHOCTH
W3MEpPECHUN

OcHoBbl U3MepeHuid. J[aTyuku U 3MEKTPOHHBIE TPUOOPHI
: [yuebnoe mocobue] / Kmaaccen, Knaac b. ; Knaac b.
Knaaccen ; nep. ¢ anurn. E. B. Boponosa, A. JI. Jlapuna. -
3-¢ u3a. - Jlonronpyansni : Matemrekr, 2008. - 350 c.

13.

OtanoHsl pusnye-
CKUX BEJHMYUH W
MOBEPOYHBIE  CXe-
MBI

OcHOBBI U3MepeHH. JJaTYuKu U ANEKTPOHHBIE TPUOOPHI
: [yuebnoe mocobue] / Kmaaccen, Kmaac b. ; Kmaac b.
Kitaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. JIapuna. -
3-e uzn. - Jlonronpyausiii : Uaremnext, 2008. - 350 c.

14,

AnuabaTndeckue
vHBapuaHTel. Du-
3UYECKUE TPHUHIIU-
Mbl CO3JIaHUSl CO-
BPEMEHHOM  3Ta-
JIOHHOM 0a3bl ¢ uc-
M0JIb30BaHUEM (pu-
3uueckux dhdek-
TOB U SIBJICHUU.

Pannes, I'. I'. Metoasl 1 cpencTBa U3MEpPEHUI: YUEOHUK
JUJIsl CTY/ICHTOB BY30B / 2-€ u3A., cTep. - M. : Akanemus,
2004. - 331 c.

OcHOBBI U3MepeHHil. JJaTuuKu 1 3NEeKTPOHHBIE TPUOOPHI
: [yuebnoe mocobue] / Kmaaccen, Knaac b. ; Knaac b.
Kitaaccen ; nep. ¢ anra. E. B. Boponosa, A. JI. JIapuna. -
3-e uzn. - Jonronpyausrii : Uaremnext, 2008. - 350 c.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTHH
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4. OneHOYHBbIE CpPeACTBA ISl TEKYLIEr0o KOHTPOJISL YCIIeBAaeMOCTH M
MPOMEKYTOUYHOM aTTeCTAUN
4.1 ®oHa OLIEHOYHBIX CPEACTB ISl MPOBEACHNUS TeKYIled aTTecTalun

Kounrpoabnas padora Nel
[IpuBenuTe ykazaHHbIe (U3NUYECKHE BEIUMYHMHBI B eawHHIaX cuctembl CU, B
MPaBUILHOM SKCTIOHCHIIMAILHOHN (hopMme:
gucio ABoranpo, 2 a.e.M.; MoJsipHas macca rasza Hp, He, BemectBa rpadwur; 5 ne-
uumeTpos; 0,254 mm3, 622 e,

VYKaKUTE €IUHHUIBI U3MEPEHHS CACAYIONIMX BEJIMYHMH B €IUHHUIAX CHCTEMBI
CH:
CHJIbI IIEPEMEHHOT0 TOKa; 00beMa; JUIMHBI; Pa3HOCTH IOTCHIMAIOB; IIHPUHBI,
IUIOTHOCTH; BBICOTBI; 3JIEKTPUUYECKOrO MOTEHIIMANA; MOTCHIINAIbHOW SHEPIHH; KH-
HETUYECKON SHEPTUH; TEMIIEPATyPhl PEaKIuH; HAIPSLDKEHHOCTH MarHUTHOTO TIOJIS;
WHIYKTHBHOCTH; KOJIMYCCTBA BEIIESCTRA.
Eciii BBI 3HAaeTe BHECUCTEMHBIC CIUHHIIBI H3MEPEHUS WM CIUHHIBI H3MEPEHUS,
UCIIOJIb3YEeMbIC IS BBIIMICYKA3aHHBIX BEJIIMYMH B APYTUX CHUCTEMax, MPHBEINUTE U
UX.

JlaiiTe ompeneneHue MOHATUIO «(PU3MYECKAs] BEJIMYMHAY. YCTAaHOBHUTE OOIIE-
OpUHATOE 0003HauYeHUEe (PU3NYECKON BEJIMYMHBI U OTCYTCTBYIOLEE 0003HAUYEHUE
€AVHUILIBI U3MEPEHMSI B €€ COCTABE:

JaBnenne - H/?;

VYnensHas temnoemkocts — Jx/(?-K);

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

VY nensHOE conpoTuBiieHne Matepuaina Om-m/?

KoadduimeHT noBepxHOCTHOTO HATsKEHUA Kuakocted Jx/?, 7/m.

PaccraBbTe MaremaTuyeckue 3HAKH, YCTaHABJIMBAIOIIUME OTHOLICHUS B CIIENIy-
IOIMKX (PU3. BEIMUUHAX:
MOJIbHas TemnoeMKoCcTh: K, Moab, JIX.
yCKopeHue cBoboHorO najgenus M, H, 2, c,

VKa)uTe PeakUuy Kakoro HOPSAIKA XapaKTEPHU3YIOT CIEAYIOIIUE BBIPAKEHHUS
eJIMHHMI] U3MEPEHNUS UX cKopocTu: Monps?-r2-¢t; Mons-mt-c L.

[IpuBennTe CKOPOCTh XUMUYECKOU peakiuu B enunuiax CU:
V =111 monp: 1t-¢ct; V=0,5 monp? -2 ¢t

Hcxona u3 mpeAcTaBieHHBbIX 0003HAUYEHUM, COCTABbTE MAKCHUMAJIbHOE YHUCIO
KOMOMHAIM{, COOTBETCTBYIOUX (u3ndeckuM BennunHam CU:

M?, Mmm2, em?, im?, M3, Ik, H, Om, K, M.

VYcranoBute cBs3b Mexay BennunHamu cucrteMsl CI'C, B cucteme CHU:
KKai - 7,3B - ?, 9pr -?, r- ?, cm-?, c-?.



KonTtpoJsbnas padora Ne2
Q. [IpuBenuTe K MPaBUIBHOMY BUAY CIEAYIOLIME PE3YIbTATH U3BMEPEHUM:
a) u3MepeHHas Boicota = 5,03 £ 0,04329 wm;
0) n3mepennoe Bpems = 19,5432 + 1 ¢;
B) M3MepeHHbII 3apsan = -3,21-101°+ 2,67-10%° Ku;
r) uamepenHas juHa BoHsl = 0,000000567 £+ 0,00000007 m;
1) H3MEPEHHBIH UMITyJIEC = 3,267-10%+ 42 r-cm/c.
[Tocneqnuit pe3ynbTat npeacraBbTe B equnHuiiax cucteMbl CU. [{ns Bcex pesyib-
TaTOB PACCUUTANTE OTHOCUTEIIBHYIO OTPEUTHOCTb.

10.  PaccumTaiiTe IOrpENIHOCTH OKPYTIICHHS CIEAYIOIIUX YUCEN: T, €, 2702,

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

12. B skcnepuMeHTe ¢ MaTeMaTUYECKUM MAasiTHUKOM IOJYYEHBI CIEIYIOIIHE pe-
3yabTatThl 715 nepuoja konedanuit (T) u ammautyasl (A), Kak yria OTKIOHEHUS
MasiTHUKA!

Ammumiryna A, rpaa Ilepuon T, ¢ | AMmummryna A, rpaj Ilepnon T, ¢
5+2 1,932+0,005 40+4 2,01+0,01
17£2 1,94+0,01 5344 2,04+0,01
2542 1,96+0,01 67+6 2,124+0,02

[Ipoananusupyiite pe3ynbrarhl u3mMmepenuid. [loctpoiite rpaduk 3aBucumoct T ot
A. Cnenaiite BEIBOJ O 3aBUCHUMOCTH T oT A.

13.  VYron o u3mepeH kak 125+2 rpan, paccuuTaiiTe 3HAYEHHUS M TMOTPEITHOCTH
TPUTOHOMETPUYECKUX PYHKIUH yria.

14.  Jlns Benuuunbl a=3,04+0,1 paccunTtaiite e’ u €€ MOrpenIHOCTb.



4.2 ®OoH OLEHOYHBIX CPEACTB [JIsl NPOBEJAeHHUS MPOMEKYTOYHOM aTTe-
CTalUM

3K33M€H3HI/IOHHLIG BOIIPOCHI MO TUCHUILJIMHE
«Pu3nyecKue OCHOBBI n3MepeHm‘/i H 3TAJOHbD>

HN3mepenusi, Kiaccupuranus usMepeHui.

OCHOBHBIE ITOHATHS U OIPEIEICHUS IIPOLIECCA U3MEPEHUIA.

[InaHupoBaHKe dKCIIEPUMEHTA.

MoienbHBIN U aHAJIOTOBBIA METO/I.

M3mepeHne Kak Ipolecc MO3HaHUs OKPYXKAIOIEro MUpa.

CylHOCTb U KJIacCU(pUKALUS U3MEPEHUI.

MeTtoabl n3MepeHuil, 006JacTh UX IPUMEHEHUS, UX JTOCTOUHCTBA U HEJTOCTATKH.
Mertone! nzmepennii. Pa3HOBUAHOCTH M XapaKTEPUCTUKU U3MEPEHUM.
[IpsiMble, KOCBEHHBIE, COBOKYITHBIE 1 COBMECTHBIE U3MEPEHMUS.

Buapl n3MepeHnii o yCIoBUAM, ONIPEAEISIOIINAM TOYHOCTh PE3YJIbTATA.

duznyeckue BeJTUYHHBI U eIMHUIIBI U3MEPEeHU.

OnpeneneHue MOHITUNA: CBOMCTBO, BEJIMYNHA, KOJIMYECTBO, KAYECTBO.
Omnpenenenue GU3NIECKON BEITUYUHBI.

dusnyeckas BEIUYMHA, POJI, PA3MEPHOCTb, YUCICHHOE 3HAUCHHUE.
Pa3zMepHOCTh (pu3HUECKUX BETUYUH U UX KIacCU(pUKAITH.

Cucrembl €IMHUL U3MEPEHUS.

Cuctembl 6a3UCHBIX (PU3UIECKUX BEITMYMH.

CucteMbl eTUHUIT GU3NUSCKUX BEITUINH.
Cucrema CHU.

DJIEMEHTbI TEOPUH NOA00MS M aHAJIM3Aa PA3MEPHOCTEN.
[[Txanb1 U3MEpEHUN.

OTHOIIEHNS SKBUBAJIEHTHOCTH U MPEANOYTEHUS.

[TpuHun popMHpOBaHUS KOJTUYECTBEHHOTO 3HAYEHUS BEIMYUHBI.
3aKOHBI U KPUTEPUU MOJ00HUS.

AHau3 pa3MepHOCTeN (GU3NYECKUX BEJIMUUH.

[TonoOHbIE CHCTEMBI.

Kpurepuu nogobus.

O0paboTka pe3y1bTaTOB U3MEPEHHUIA.

Matremaruueckue MoJienu (PU3NIECKUX BEITUYHUH.

Pe3ynprar n3amepeHust Kak CliydaiHOE 3HAYCHUE U3MEPAEMON BEJIMUUHBL.
[TorpenrHocT U3MEPEHUI U UX KJ1acCU(DUKAIHUS.

[Tpr4rHBI BO3BHUKHOBEHUS U CIIOCOOBI HCKIIOYEHUS TOTPEITHOCTEH.
To4YHOCTH U IIpeAea U3MEPEHUM.

OneHka CiIy4ailHbIX TOTPEITHOCTEN.

HopManibHbIM 3aKOH pacupeaeaeHnsi BEpOATHOCTH.
MaremaTndeckoe 0KUJaHUE U JUCIIEPCUS CIIy4allHON BEJTUYNHBI.
JloBepuTenbHast BEPOSITHOCTD U JJOBEPUTEIIbHBIN HHTEPBAIL.
Br16opounble pacripeeneHus Mpy CTaTUCTUYECKUX U3MEPEHUSIX.



Cratuctrueckasi 00paboTKa pe3yIbTaTOB KOJWYECTBEHHBIX U3MEPCHUIA.

Kuaccuyeckue uamepurebHbIe CHCTEMBbI.

[loHATHE M XapaKTEPUCTUKU CPEICTB U3MEPEHUM.

[IpyHIMTBI TOCTPOEHUS U3MEPUTEIBHBIX CUCTEM.

OcHOBHBIE (PYHKIIMHA U3MEPUTEIBHON CUCTEMBI.

Nneanu3npoBaHHas OJIOK-CXeMa U3MEPUTENBHON CUCTEMBI.
Baxneimue GyHKIMOHATBHBIE OJIOKA U3MEPUTEIBHON CHCTEMBI.
W3mepuTtenbHble IpeoOpa3oBaTesu.

[TpuHLMIIBEI TpeoOpa3oBaHMs IPU NPSMbBIX U KOCBEHHBIX U3MEPEHUSX.
[TpeoOpa3oBaHne HEANEKTPUUECKUX CUTHAJIIOB B AJIEKTPUUYECKUE.
Knaccudukanus naMepuTenbHbIX IpeoOpa3oBaTEeH.

dyHaaMeHTaIbHbIE Npelesbl TOYHOCTH U3MEpPeHH .

EcTecTBEeHHBIE IPEAEIIBI U3MEPEHUN.

DIIeMEHTBI KBAHTOBOU TEOPHHU.

KopryckynsspHO-BOJTHOBOM AyaJIU3M.

CooTHOIIEHNE HEOTTPEAECIEHHOCTH U IPUHIUII JOTIOJIHUTENBHOCTH KaK IPUYUHBI
HEBO3MOYXHOCTH IOJIHOTO YCTPAHEHUSI HEONIPEAECIEHHOCTH PE3yJIbTATOB U3MEpE-
HHU.

ywmbl: BIusiHUE OPOYHOBCKOTO JIBUKEHMUS, TEIJIOBOH 1IyM, TpOOOBOM 3P QEKT,
dnukkep-3¢pPexT, reHepallnOHHO-PEKOMOMHAIIMOHHBIN ITyM, KBAHTOBBIM LIYM.

ITaI0HbI (U3NYECKUX BEJIMYNH U MOBEPOUYHbIE CXEMBI.
OrtanoHsl eAUHUI] GU3NUECKUX BEIUYHUH.

Knaccuduxkanus 3TanoHoB.

DTaJIOH €IUHUILIBI IJTUHBI. JTaJOH €AUHUIIEI BDEMEHU U YaCTOTHI.
DTaJIOH €IUHUIIBI MACChI. DTAJIOH €IUHUIIBI CUJIBI TOKA.

DTaJIOH €IUHUIIBI TEMIEPATYPhl. ITAJTOH €AUHUIIBI CUJIbI CBETA.
DTaJoH TEJIECHOrO yria.

[ToBepoUHBIE CXEMBI.

Mertonsl nepenauu pazmepa eAuHUIbI GU3NIECKON BEJIMYUHBI.
MexnoBepoyYHbIE HHTEPBAJIBI.

Pdu3nyecKue NPUHIMIIBI CO3TAHUA COBPEMEHHOM 3TAJTOHHOM 0a3bI C UCIOJIb-
30BaHHeM pu3ndecKux 3(PPeKToB U SIBJICHUM.

TepMO3JIEKTPUUECKHUE SIBIICHUS.

["aneBaHOMarHuTHbIE 3P PEKTHI.

[Tpumenenne KBaHTOBBIX 2(PHEKTOB 711 CO3AAHMS ITATIOHOB.

JK3aMeHAIMOHHbIE 321241 MO0 JUcCHUIINHe «Pu3nyeckne 0OCHOBBI U3Mepe-
HHUH U 3TAJTIOHBD»
3agaua Ne 1.
[lepenumure cieayromue OTBEThl B HAaN00JIee HATJIAIHOM BUE C HY>KHBIM YK C-
JIOM 3HauaIUX HU(P U pacCUUTANTe OTHOCUTEIbHYIO MOTPEITHOCTb:
a) uaMepenHas Bbicota = 5,03 = 0, 04329 wm;
0) n3mepenHoe Bpems = 19,5432 £ 1 ¢;



B) M3MEPEHHBIN 3apsan = -3,21-101° £ 2,67-10%° Kur;
r) uamepenHas jJiuHa BoHsl = 0,000000563 + 0,00000007 m;
1) U3MEPEHHBIH UMITYIIbC = 3,267-10% £ 42 -cm/c

3agaua Ne 2.

Pe3ysbTaThl MATH U3MEPEHUH IIOTHOCTH KMAKOCTH paBHbI (B r/cm®): 1,8; 2,0; 2,0;
1,9; 1,8. [IpunsaTOoe 3HaYeHKE 11 IIOTHOCTH paBHO 1,85 r/cm®. Paccunrars: -
HaWJTy4Illee M3MEPEHHOE 3HAaUeHHE IIOTHOCTH,

- MIOTPEITHOCTH IIPOBEACHHBIX U3MEPEHUH,

- MIOTPENTHOCTH MOJIYYEHHOTO 3HAYEHHUS HAMTY4IIIeH OIEHKH U OLICHUTH €ro 3Ha-
YUMOCTb.

3agauya Ne 3.

Bpewms necatu 000poTOB JUCKa IPOUTPHIBATENS U3MEPSIOT MyTeM (PUKCUPOBAHUS
MOMEHTOB BpeMeHHU Hauana () 1 koHua (t;) BparieHui mpu moMoIIH 4acoB C Mo-
rpemHocThIo +1 ¢. KakoBa Oyner morpenHocTb U3MEPEHU 1ecATH 000POTOB
JIMCKA U PACYETHOIO 3HAUYECHUS OJHOTO 000pOTa IUcKa?

3agaua Ne. 4.

B skcniepuMeHTe 1o mpoBepKe 3aKOHA COXpaHEHUs MoOMeHTa umnyibca (L) nms
HauyajapHOTO (L) M KOoHeuHoro (L) 3HaUEHHUSI MOMEHTOB UMITYJIbCA ITOJTYYCHBI ClIe-
JyIOIIKeE TONapHble 3HadeHus (B kr-m?/c): 3,0+0,3 u 2,7+0,6; 7,4+0,5 u 8,0+1;
14,31 n 16,5£1; 25+2 u 24+2; 3242 u 31+2; 37+2. Paccunrath paznocTtu Ly - L,
WX TIOTPEITHOCTH U CJeIaTh BEIBOJI O COOTBETCTBUH PE3YyJIbTaTOB KCIIEPUMEHTA
3aKOHY COXPaHCHHS UMITYJIbCa.

3agaua Ne. S.

Jnst HadanpHOTO (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 u 8,0£1; 14,31 u 16,5+1; 252 u
2442; 3242 n 3142; 3742 noctpoiute rpaduk 3aBucumoctu L ot L. OToOpazute
BEPTUKAJIbHBIE U TOPU3OHTANIbHBIE AHana30Hbl oKO0K. CrenaiTe BEIBOA O COOT-
BETCTBHM 3KCIIEPUMEHTA TEOPETUUECKON 3aBUCUMOCTH.

3agaua Ne. 6.

Eciu kKaMeHb GPOCUTH BEPTUKAIBLHO BBEPX CO CKOPOCTBIO V, OH JIOJKEH MOIHATHCS
10 BBICOTHI h, onpenensiemoii ypasaenueM V2 = 2gh. JI1g ceMu SKCIIepHMEHTAIIb-
HBIX OIpe/eIeHNI OoIyYeHs! caemyromue 3Hauenus h (m = 0,05) u v2 (M%/c?): 0,4 u
7£3; 0,8 u 1743; 1,4 u 2543; 2,0 u 38+4; 2,6 u 45+5; 3,4 u 62+5; 3,8 u 72+6. I1o-
cTpoiite rpadk 3aBUCHMOCTH V2 0T h, 0TOOpa3KuTe BEPTHKAILHBIE U TOPH30HTANb-
HBIE JIMANA30HbI TIOTPEITHOCTEN U OIPEAEINTE: - 3aBUCUMOCTE V2 0T h;

- rpadMYEeCcKH MOIYYeHHOE 3HaYeHHE (;

- €ro JIMama3oH IOTPEITHOCTH.

3agaua Ne. 7.

B skcriepuMenTe ¢ MaTeMaTHYeCKUM MasiTHUKOM TTOTYY€HBI CIISAYIONINE 3HAYCHHSI
nepuona konedbanuit (7, ¢) ot aMmuTy bl (4, epaod), onpeieIeHHON Kak HanboIb-
LM YroJl OTKJIOHEHHs MasiTHUKA OT BepTukanu: 1,932+0,005 u 5+£2; 1,94+0,01 n



1742; 1,96+0,01 u 25+2; 2,014+0,01 u 40+4; 2,04+0,01 u 53+4; 2,12+0,02 u 67+6.
[TocTpotiite rpaduk 3aBucuMocTr 1 OT A U cieTaiTe BBIBO O 3aBUCUMOCTH TIEPH-
0J1a KOJIeOaHM MAaTeMaTHIECKOTO MasiTHUKA OT aMIUTUTY/IbI KOJIeOaHUH.

3agaua Ne. 8.

B skcrniepuMeHTe ¢ MaTEMaTHUYE€CKUM MasiTHUKOM JIJIS aMIUIUTYIbI (A, epad) Kole-
OaHul, onpeIeICHHONW KaK HAaMOOJBIINNA YroJl OTKJIIOHEHUSI MasiTHUKA OT BEPTUKA-
JIY, HalJIeHbI CIICAYIONINE 3HaUCHHS Tieproia koyebanuit (7, ¢), onpeaeaeHHOro ¢
norpemHocThio +£0,3 ¢: mma 5+2 — 1,93; qua 17+£2 — 1,94; nns 25+£2 — 1,96; nns
40+4 — 2,01; nst 5344 — 2,04; ns 67+6 — 2,12, ITocTpoiite rpadvK 3aBUCUMOCTH
T ot A v cienaiiTe BBIBOJI O 3aBUCHMOCTH IEPUO/JIa KoJIeOaHUH MaTEMaTUUECKOTO
MasiTHUKA OT aMILTUTYAbI KOJICOaHUIA.

3amaya Ne. 9.

st pacdyeTa yCKOpEHUS JBUKYIIETOCs Tejla U3MEPSIOT €ro HadallbHYIO (Vi) U KO-
HeuHY10 (Vi) CKOPOCTh (B cM/c). 1Jist ABYX HE3aBUCUMBIX UCIIBITAHUHN TTOJTYyYEHBI
cnenytomue 3Hadenus: 14,0 u 18,0; 19,0 u 19,6, onpeaeneHHbIe ¢ MOTPEUIHOCTHIO
1%. Boruncnure abCONIOTHBIE MTOTPEIIHOCTH BCEX YEThIPEX U3MEPEHUN, HAUIUTE
pPa3HOCTh (Vy - Vi) M €€ aOCOIIOTHYIO U OTHOCUTEIBHYIO MOTPEIIHOCTD JIJIs1 KaXK10-
ro ucneiTanus. [1osCHUTE MPUYUHBI PACXOXKICHHS TTOJIYYEHHBIX PE3yJIbTaTOB IS
JAHHBIX HE3aBUCHUMBIX UCIIBITAHUN, TPOBECHHBIX C OJIMHAKOBOM OTHOCUTEIBHOMN
MOTPEIIHOCTHIO.

3amauya Ne. 10.

KanbkynsTop nmokassiBaeT pe3ynbraT 123,123, Ecnu npeanoaoXuTh, 4TO YUCIIO
MMeEET TOJIbKO TPH 3HAYAIINX IIU(PHI, OIEHUTE €ro aOCOTIOTHYIO U
OTHOCHUTEJIbHYIO TTOTPEIIHOCTD.

[Iponenats 370 ke mig uncna 0,123123.

[Iponenats 370 )€ g uncna 321,321

3amaya Ne. 11.

JIJis 1BYX BEJIMYMH A U D BeIYUCIINTE nipou3BeaeHue (=ab. [IpuBectu pe3ynbrar
BBIYUCJICHUN U 3HAYEHUS €r0 a0COMIOTHOW M OTHOCUTEJIBHOM MOTPEIIHOCTH JIJIs
u b, paBubix: 11,5+0,2 u 25,4+0,2 cm; 10+1 cm u 27,240,1 ¢; 0,8 M £ 8% u 1,5 kr +
2%.

3agauya Ne. 12,

Jnsa neyx uncen x=10+1 u y=20+1 HaliTh NpoU3BEACHHUE U OLIEHUTH €ro abCONIOT-
HYI0 U1 OTHOCUTEIBHYIO NOrpeiHOCTUH. CpaBHUTH PE3YNIbTAT BIYMCIEHUS OTHOCH-
TENBHOMN TIOTPEIIHOCTU C APAGULOM CAONACEHUS OMHOCUMENbHBIX NOSPEUHOCMEN.

Pe3ynbraT cpaBHEHMS NOSICHUTH. BBIOJIHUTE TO ke camoe s yucen x=10+8 u
y=20+15.

3amaua Ne. 13.

[Ipu n3mepenun pacnajga paauoaKTUBHOTO BEIIECTBA 32 2 MUHYThI HACYUTAHO 32
0-4aCTHIIBI, a 3a yac — 786 a-yactull. Mcnomas3ys popmyiy uist abCOMOTHOM MO-
IPELIHOCTH:



(cpenHee Bpemst coObITHiA 3a Bpems T) = v £ v,
paccuuTaTh a0COMIOTHYIO M OTHOCUTEIBHYIO MOTPEIIHOCTH 00eUX U3MEPEHU 1
OIIPEJENIUTh CKOPOCTh pacmajia U €ro MorpeHoCTH.

3agaua Ne. 14.

Jis BemaumH a=5+1 cm, b=18+2 cm, c=12+1 cm, t=3,0+0,5 ¢ © m=18+1 1, y4uTHI-
Basl NPABUILA CTIOHCEHUSL AOCOIIOMHBIX U OMHOCUMENbHBIX OUUUOOK,, BRBIUUCIIUTD
CIICIYIOIINE BEJIMYNHBI K X a0COJIOTHBIE U OTHOCUTEIbHBIC MOTPEIIHOCTH: a + b
+c;a+b-c;ct; 4a; b/2 u mbit.

3agaua Ne. 15.

YYUTBIBAs npaguia CrodiceHUs abCOIOMHBIX U OMHOCUMENbHBIX OUUOOK, BBIYHIC-
JUTh cheayrouue Boipaxenus: a) (5£1) + (8+2) — (10+4); 6) (5+1) x (8£2); 6)
(10£1)/(20£2) u 2) 2m(10£1).

3apaua Ne. 16.
Jlns Benmunnbl t = 8,0 + 0,5 ¢ HaliTu 3HaYeHus u norpemHocty t2, 1/t u t,

3amaya Ne. 17.
KaxoBa rirybuna xosiofia, eciiu Bpems ajeHus: kKamHs B Hero pasHa 3,0+0,5 c?
Ucnonk3yiite u3BecTHoe ypapHenue h=(1/2)gt?.

3agaya Ne. 18.

s Benmuunn a=50+5, b=30+3, c=40+1, d=7,8+0,3 BEIYKCINTH TP CyMMEI a+Db,
a+c, a+d u HalTH TOrPENIHOCTH AJIS OTHX CYMM B ClIy4ae, KOI1a HCXOMIHBIE I10-
IPEIIHOCTH 3aBUCHUMBI M, KOTJIa OHU HE 3aBUCHMEI.

3amaya Ne. 19.
VYron 6 uamepen kak 125+2 rpaji, u 3TO 3HAYEHUE UCTIONB3YETCS sl BEIYUCIICHUS
sin 6. PaccuuraiiTe Sin 6 1 ero MOrpenIHOCTh, yYUTHIBAs, 4TO O = |0g/0X|-OX.

3agaua Ne. 20.
VYron 6 uamepeH kak 6512 rpaj, ¥ 3TO 3HAUYCHHUE UCIIOJIB3YETCS JIJIs BBIYMCICHUS
COS 6. PaccuuTaiite COS 6 1 €ro MOrpenrHoCTh, YUUThIBas, 4TO 00 = |00/0X|- OX.

3agaua Ne. 21.
Bennunna a u3mepena kak 3,0+0,1. PaccunrtaTts 3Hauenus ¢ u In a u ux morpei-

HOCTH, YYUTBIBas, 4TO 0 = |00/0X| 0X, a ast creneHHon GpyHkuuu 0q/|q| =
[n|-6x/]x|.

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

HOCTH, YYUTBIBas, 9TO 0 = |[00/0X|-OX, a s crenenHoi Gpyukuuu 6¢/|q| =
[n|-6x/]x|.

3agaua Ne. 23.



Beanunna a usmepena kak -4,5+0,1. Paccunurars 3Hauenus 10¢ u lg a u ux mo-
9 9

IPEITHOCTH, YIUTHIBas, 4TO 0( = |00/OX|-0X, a s crernennou Gpyukmuu 60/|q| =
[n|-ox/|X].

3amaua Ne, 24,
BennunHa a u3mepena kak 3,5+0,1. PaccunraTs 3Hauenus 107 u Ig a u ux mo-

IPEITHOCTH, YIUTHIBas, 4TO 0( = |00/0X|-OX, a 1s crernennon Gpyuakmuu 6g/|q| =
[n|-ox/|x|.

3agaua Ne. 25.

Pe3ynbTaThl MsTH N3MEpEHUH TTOKa3aTess MPEIOMIICHHS KUIKOCTH paBHBL: 1,8;
2,0; 2,0; 1,9; 1,8. ITpuHsaTOE 3HaUCHUE 715 MOKA3aTeNs NPEJIOMIICHU paBHoO 1,85.
Paccuurtath: - HauydIee U3MEepEeHHOE 3HAUCHHUE TTOKa3aTessl IPEIOMIICHHS,

- IOTPENTHOCTh MPOBEJAECHHBIX U3MEPEHHU,

- MOTPENTHOCTh MOJIYYEHHOTO 3HAYEHHUS HAWTYUIIeH OIEHKH U OLICHUTh €ro 3Ha-
YHUMOCTb.

3amaua Ne. 26.

Kanbkynsarop nokassiBaet pesynbrat 100,789. Ecnu npeanoaoKuTh, 4TO YUCIO
MMEET TOJBKO TPHU 3HAYAIINX HUQPHI, OLEHUTE €r0 a0COIIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEIIHOCTD.

IIponenats 370 xe asg uncia 0,100789.

[Iponenats 370 )€ asa uncia 300,789

3amaua Ne. 27.

KaxoBa OyneT cpeiHssi CKOpOCTh U €€ MOTPeIIHOCTh BEJIOCUTIEIUCTA, €CITH OH
POBHO TMOJIOBUHY JIOPOTHU €Xajl CO CKOPOCThio 20+2 KM/4ac, a OCTaTOK — KaTHJI Be-
JIOCUTIE]] CO CKOPOCThIO 5+1 km/gac?

3amauya Ne. 28.

KaxoBa OyneT cpeliHsist CKOPOCTh U €€ MOrPEIHOCTh BEJIOCUIIEINCTA, €CIIH OH U3
nyHkTa A B myHKT b exan co ckopoctbio 20+2 kM/4ac, a Ha3aJ — CO CKOPOCThIO
1541 xm/gac?

3agauya Ne 29,

KaxoBa BeposiTHOCTB TOTO, uTO TipH 100 OpOCcaHUsIX MOHETHI YAaCTOTA MOSBICHUS
rep0a OyJeT OTIUYaThCS OT BEPOSITHOCTH p = %2 MeHbIIIe, yeM Ha 1/25, T.e. 9To
YHCIIO MOSBICHUS repba OyJeT 3aKiIoueHo Mexy 54 u 46 coOprTusaMu?

3amauya Ne 30.
[TycTh BEpOATHOCTH MOJY4YUThH OpakoBaHHoe u3zaenue pasua 0,01. Kakosa BeposiT-
HOCTh HAJINYUs HE OoJiee Tpex OpakoBaHHBIX u3aenuil B naptuu u3 100 mTyk?

3amauya Ne 31.

B notepee u3 1000 6usieroB umeercs onuH BeiUrpbiil B 1000 py6., 10 BeMrpseimen
o 100 py6. u 100 Beurpsieii mo 20 pyo. Onpenenuts MaTeMaTUUIECKOE OKH 1a-
HUE BBIUTPHIIIA IO OTHOMY OUIIETY.



3amaua Ne 32,

HemocpencTBeHHBIM U3MEPEHUEM OBLTH TI0 TISITh Pa3 OMPEEICHBI pPa3Mephbl BHYT-
penrero (d) u Baenaero (D) nuameTpoB mosioro muiuHApa. OnpeaeauTh TOIIH-
HY CTCHOK IIWJIMHIPA U CPEAHIOI0 KBAIPATHUECKYIO OMTMOKY M3MEPEHUSI.

Ne nabmonenus (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

3agaua Ne 33.
M3MepeHust 3JIEKTPUICCKOTO COTIPOTUBIICHUS R MEIHOTO CTep KHS IIPH pa3IMIHOM
temmnepatype (1°no Llenbcuio) naau ciaeayronme pe3ynbTaThl:

t° 1191 25.0 30.1 36.0 40.0 45.1 50.0

R 176.30 77.80 79.75 80.80 82.35 83.90 86.10

Haiitu ko3 puimenTs! TuHEHHON 3aBUCUMOCTH R OT t METO10M HAaUMEHBITUX
KBaApaToB. OnpenenuTs oMKUOKY U3BMEPEHNUI U JOBEPUTEIbHBIN HHTEPBAII JTUHEN-
HOM 3aBUCHMOCTH.

4.3 Kpurepuu oLeHKH 110 IPOMEKYTOYHOM ATTeCTALUMN

CryneHTsl 00513aHbI CAATh 3K3aMEH B COOTBETCTBUM C PACIIMCAHUEM U y4eO-
HBIM IIJIAaHOM.

DK3aMeH M0 TUCLUIUIMHE MPEeCcienyoT Leidb OLEHUTh padoTy CTyAEHTa 3a
Kypc, MOJIy4YeHHE TEOPETUYECKUX 3HAHUM, UX MPOYHOCTh, Pa3BUTUE TBOPUYECKOTO
MBILUICHUSI, IPUOOPETEHNE HABBIKOB CAMOCTOATEIBHONW pabOThl, yMEHHE IpUMeE-
HSTH TIOJyYEHHBIC 3HAHUS JJIs PEIICHUS IPAKTHUECKUX 3a/1a4.

DK3aMeHaTOpy MPEIOCTABISAETCS MPABO 33/1aBaTh CTYIEHTAM JIOTIOJHUTEINb-
HbI€ BOIPOCHI MO0 BCEH y4eOHOM nmporpaMmme JUCHUIIINHBIL.

dopma mpoBeACHUS dK3aMEeHa: YCTHO, C TUChbMEHHBIM PEUICHHEM 3a/1a4dl U
OCHOBHBIMH T€3UCAMH TI0 TEOPETUYECKUM H JTOTIOTHUTEIHLHBIM BOTIPOCAM.

CTyneHThl UMEIOT MPaBO Ha JOCPOUHYIO aTTECTAIMIO B CIyYasiX: a) camo-
CTOSATEIBHOTO PEIICHUS BCEX 3a/a4 MO Kypcy; 0) MHUIIMATUBHOMY HAMMCAHUIO Pe-
depatoB o TeMam «Kputepun mogodusi» u «CoBpeMeHHas dTAIOHHAs 0a3ay.

Pe3synbrar cmaum sK3aMeHa 3aHOCHTCS MpEMNojiaBaTeieM B 3K3aMEHalMOH-
HYIO BEIOMOCTb U 3aYETHYIO KHIKKY.

TpeGoBanus k 3HAHUAM: OakaiaBp JODKEH 00JagaTh 0a30BBIMU U YTITYO-
JICHHBIMHM 3HAHUSAMH (PU3NYECKHX OCHOB M3MEPEHUS W COBPEMEHHOW 3TaIOHHOU
0a3bl; UMETh 00IIIee MPECTABICHUE O TIPUMEHICMBIX U MEPCIIEKTHBHBIX TEXHOJIO-
rusaX oOIIel TEOpUH W3MEPCHHsI, IPUHITUIAX TOCTPOCHUS B (HYHKIIMOHUPOBAHUS
WU3MEPUTEILHBIX YCTPOWCTB U CHCTEM, a TakyKe yriayOJeHHBbIC 3HAHUS B BOIPOCAX
UX JKCILTyaTalliu, COMPOBOXKICHUS U 00CITY)KHBAHWS;



TpebGoBanus Kk XapakTepUCTHKAM YMEHUH M BJaJeHUH OakanaBp I0J-
JKE€H yMETbh NPOBOJAUTH KOMIUIEKCHBIE U3MEPEHUS, BBIIIOJIHATh KOMIUJIEKCHBIE ITPO-
eKThI, OCYIIECTBIIATh KOMMYHHKAIIMH B MPO(ECCUOHANBHON cepe ¢ IpUMEHEHU-
eM 0a30BbIX U YIITyOJIEHHBIX 3HaHUHN OOIIeH TEeOpUN U3MEPEHHH.

Kpurepuu onenku cpopMupoBaHHBIX KOMIIETEHIIHIL:

- 00y4aeMblil UMEET OMpeIeICHHOE TPEICTABICHUE O BHEIIHUX CBOMCTBAX U
MPU3HAKAX M3Y4YaeMbIX NPEAMETOB U SIBJIICHWI, HO HE MPOSBISIET UX JOJDKHOU
OCMBICIICHHOCTH M HE CHPABJISAETCS C BBINOJHEHHEM COOTBETCTBYIOIIMX MUCHbMEH-
HBIX U OKCIICPUMCHTAIBHBIX pa0OT (HEYAOBJL.);

- o0y4yaeMbIii MMeeT YEeTKHUE MPEJCTaBICHUS 00 M3ydaeMbIX MpeIMeTax u
SBJICHUSIX, TTIOHUMAET MUX CYIIHOCTh, OJHAKO OOHApY>KMBAeT 3aTpyAHEHHE B HX
BOCITPOU3BEJICHUU U MPUMEHEHUH Ha MPAKTUKE, YTO MPUBOIUT K HEOOXOJIUMOCTH
YTOYHSIIONIUX U JIOTIOJIHUTEILHBIX BOIIPOCOB B TIpOIiecce MPOBEPKH (YAOBJI);

- 00yyaeMbIil JIOCTATOYHO IIOJHO OCMBICIMII Marepuan, ¢ NOHUMaHUEM
(bopMyIMpyeT COOTBETCTBYIOIIME MOHATUS (TEOPETUUECKUE IOJIOKEHHS), XOTS
py UX 00OCHOBAaHUHU U BOCHPOU3BEACHUN HYXIAETCS B HEKOTOPBIX YTOUHEHHUSX,
OoOHapy>KMBaeT yMEHUE NMPUMEHATh YCBOCHHbIE 3HAHWS Ha MPAKTHUKE, JOMYyCKas
MEJIKHE, HECYIIIECTBECHHBIC HE0UYEThI B MUCHbMEHHBIX pa0doTax (Xop);

- BBICIIMM YPOBEHB BJIAJICHUSI MATEPUAJIOM COCTOUT B €r0 NIyOOKOM OCMBIC-
JICHUU Ha TIOHSITUIHOM YpPOBHE, B YMEHUU CBOOOJIHO U JIOTUYHO BOCIIPOU3BOIUTD U
00OCHOBBIBATh COJIEPKAIIMECS B HEM IOJIOKEHUS IPUMEpaMu U (hakTaMu, a TaKxKe
HE JIOMYyCKaTh OIIMOOK TMPH BBHIMOJTHEHUH MUCBMEHHBIX M MPAKTUYECKUX PaboT,
HPOSIBJIATH CAMOCTOSATEILHOCTD U 3JICMEHTBI TBOPYECTBA (OTJI).

5. IlepeyeHb OCHOBHOM M JIOINOJIHUTEILHON y4eOHOM JUTEpaTypbl, He-
00X0AMMOil 1JI OCBOCHUS JUCUUILINHBI «DU3M4YeCKHe OCHOBBI U3MEPEHUI U
ITAJTOHBD)

5.1 OcHoBHas1 IMTEpaTypa:

1. ITonos I'.B., 3emckoB FO.II., KBamnun b.H. ®u3nueckrne 0CHOBBI U3MEPEHUIN
B TEXHOJIOTHSIX MHINEBOW M XMMHUYECKOW MPOMBINIJIECHHOCTH: Y4. TTocoOue —
CIIOG: Jlansb, 2015.

2. Morunes A.B., Ilak H.U., Xennep E.K. Undopmartuka: yuedHoe mocodbue aiis
cTyneHToB By3oB / moj pea. E.K. Xennepa. 7-e usn., crep. - M.: Akagemus,
20009. - 841 c.

3. 3aitnens, A.H. Ommbku nzMepenuit GU3N4ecKuX BEJIUUWH [ IJIEKTPOHHBIN pe-
cypc] : yuebHoe nmocobue / A.H. 3aligens. — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlanp, 2009. — 112 c¢. — Pexum gocryna:
https://e.lanbook.com/book/146

5.2 JlonoJiHUTE/ILHAS JIMTEPaTypa:

1. Ceprees A. I'. Metposiorusi: YueOHoe mocodue Jijisi CTyASHTOB By30B / M.:
Jloroc, 2002. - 407c.


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

2. [Tomsix A. A. OcHoBHBIE MOHATHA MeTposiornu. Meroasl u3amepenui. Ilo-
TPEIHOCTH u3Mepenuii: Meton. mocodue / 'occtanmapt Poccun, Akagemus ctan-
JapTU3allii, METpPoJioruu U cepTudukanuu (yuebHas), Kpacuomap. ¢un., Kad.
MmetpoJorud. - Kpacnonap, 2002. - 34c.

3. OcHOBBI m3MepeHui. J[aTyuku U AIEKTPOHHBIC TPUOOPHI : [yueOHOE mocobue]
/ Kimaaccen, Knaac b. ; Kimaac b. Kimaaccen ; iep. ¢ anrn. E. B. Boponosa, A. JI.
Jlapuna. - 3-¢ uzn. - Jloaronpyausiii : Matemnekr, 2008.

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

4, Taprakosckuii . ®. MeTposorusi, cTaHAapTH3aLNS U TEXHUYECKHUE CPEICTBA
u3MepeHui: YueOHUK JJIs CTYJIeHTOB By30B / M.: Bricmras mkomna, 2002. - 205c¢.

5. Morunes A.B., [Tak H.W., Xennep E.K. NudopmaTrka: yae6HOe ocoOue s
ctyaeHToB By30B / o peal. E.K. Xennepa. 7-¢ uzn., crep. - M.: Akagemus, 2009. -
841 c.

6. Moruies, Ajexkcanap Baagumuposuu. [Ipaktukym no napopmaTtuke:
[yueOHOE mocobue 1y1si CTyIeHTOB By30B] / Moruses, Anekcanap Baagumuposuy,
[Tax, Hukomnaii Muce6oBuy, Xennep, EBrenuii Kapnosuu ; A. B. Morunes, H. U.
[Tak, E. K. Xennep ; nog pea. E. K. Xennepa. - 5-e uza., crep. - M.: Akaagemus,
2009. - 607 ¢

7. Hosukos, Hukouaii FOpseBu4. Teopus mkan. [I[puHIunel mocTpoeHus 3Ta-
JIOHHBIX TPOLEAYP U3MEpEHUs, KoaupoBaHus u yrpasieHus / HoBukos, Hukomnaii
FOpseBuu ; H. FO. HoBukos. - M.: ®DUIMATIINUT, 2009. - 501 c.

8. bymenesa, }0.1. Kak npaBuibHO Hanucath pedepaT, KypcoBYIO U JTUTLIIOM-
HYI0 paboThl: YdueOHOe mocobue s OakaimaBpoB [DIEeKTpOHHBINA pecypc] : yueo.
nocodue — DnekTpoH. naH. — M.: U3marenscko-Toprosasi kopropanus «/lamnkos

u K, 2016. — 140 c¢. — ISBN 978-5-394-02185-5. — Pexum npocrymna:
https://e.lanbook.com/book/93331
Q. Hosuxkos, FO.H. TloaroroBka u 3ammra 0akanaBpckod paOOThI, MarucTep-

CKOM JTMCCepTalNM, TUTNIOMHOTO MIPOeKTa [ DNEKTPOHHBIN pecypc] : yuel. mocodue
— Onektpon. gaH. — CII6. : U3marenscTBo «Jlamb», 2017. — 32 ¢. — ISBN
978-5-8114-2267-8. — Pexxum nmoctyma: https://e.lanbook.com/book/94211.

5.3. Ilepuoanyeckue u3IaHMUs:
«Poccuicknii XMUMUYECKUH )KypHAID» U IP.

6. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOH CEeTH
«HTEepHET», HEOOXOUMBIX JIJIsl OCBOCHUS TUCITUTIITUHBI
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 Ttaxxe: IHTepHET cailThl BeLylIUMX rocyaapcTBeHHbIX BY30B 1 Hay4yHbIX opra-
Huzau PO: MI'Y, CIIoI'Y, PXTY, HI'Y, KyoI'Y, PAH PO u ap.
3apyOexxHble Beayiue HayuHble U yueOHbie metpel: NBS USA, MTI UK, ChLab
Japan, NSRDS u ap.
WNutepakTiBHast 6a3a TaHHBIX KHUT U )KypHaiIoB SpringerLink.



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

7. Meroanuyeckue YyKazaHMsl A O0y4amwIIMXCA MO0 OCBOCHHIO

TUCHMILTHHBI
Ne | HaumenoBanmue pas- DopMBI CAMOCTOSTENBHOM pabOTHI ®opmsbl
nena OTYETHO
CTH
1 Beenenne. AKTyanuzanus COZIEpKaHMS TeM | YO
V3y4aeMOU TUCIUTUIAHBI

2 Ousnueckue Benu- | CaMOCTOATENBHOE U3YYEHUE PA3/IEIIOB. YO, JIP
yuHbl W eAuHUIBI | [loAroToBKa K 1aOOPATOPHBIM 3aHATHIM
U3MEpEeHUM Paborta ¢ yueOHoI muTepaTypoit, 6azamu

TaHHBIX B ceTu Internet.

3 OnemeHThl  Teopuu | CaMOCTOSITEIbHOE U3YYEHHUE Pa3/IeIOB. YO,
noaobust u aHanuza | Pabota ¢ yueOHoU auteparypoi, 6azamu KCP
pa3MEpHOCTEN JIaHHBIX B cetu Internet.

4 Knaccuueckne u3- | CaMOCTOATENBHOE U3YyUECHUE PA3AEIIOB. YO, JIP
MepuTelibHble  cHu- | [loAroToBKa K 1a00paTOPHBIM 3aHSATUSIM
CTEMBI. Pabota ¢ yueOHoIt uTeparypoii, 6azamu

IAHHBIX B ceTH Internet.

5 OnemeHThl  coBpe- | CaMOCTOSITEIbHOE M3YUEHHE Pa3/IeIOB. YO
MEHHOU ¢busuue- | Pabota ¢ yueOHOIt uTepaTypoil, 0azamu
CKOM KapTWHBI MUpa | JaHHBIX B ceTu Internet.

6 [TpuHMnuansHast CamocToATeNnbHOE U3yUYEeHUE Pa3AEoB. YO
HEBO3MOXHOCTh Pabota ¢ yueOHoIt uTepatypoii, 6azamu
MOJIHOTO  yCTpaHe- | JaHHBIX B ceTu Internet.

HUSI  HEOIpeJIeICH-
HOCTU PE€3yJIbTaTOB
W3MEpEHUN

7 dOynaameHTanbHbie | CaMOCTOSITEIbHOE U3YYEHHUE Pa3/IeIOB. YO
npenensl  To4HOCTH | PaGota ¢ yueOHo utepaTypoil, 6azamu
U3MEPEHUMN IAHHBIX B ceTH Internet.

Ortanonsl  (usmuue- | CamocrosiTenbHOE U3yueHue pasaenos. (YO, JIP,
CKHUX BeJMYMH U 10- | [ToaroToBKa kK 1a60paTOPHBIM 3aHATHSIM. KCP
BEPOYHBIC CXEMBbI Pabota ¢ yueOHoIt uTepaTypoii, 6azaMu

IAHHBIX B ceTH Internet.
Anuabatuueckue CamocToATeNnbHOE N3yUYEeHUE Pa3aeioB. YO
uHBapuaHThl. ®Pusu- | PaboTa c yueOHOM uTepaTypoi, 6azamu
YecKkue NPHUHIMUIBI | JaHHBIX B ceTu Internet.
CO3JaHUs COBpE-

MEHHON 3TaJOHHOM
0a3bl ¢ MCIIOJb30Ba-
HUEeM  (U3HUECKUX
apeKkToB U sABIIC-
HUMN.




8. IlepeyeHbr HH(QOPMAIMOHHBIX TEXHOJIOIMH, HCHOJIb3yeMBIX IPH
OCYLLIECTBJICHMH 00pPa30BaTeJbHOI0 Mpouecca mo Aucuumniude «Pusnveckune
OCHOBbI U3MEPEHHUH U ITAJIOHBI»

8.1 Ilepeyenb HEOOXOAMMOI0 POTPAMMHOIO0 O0ecreYeHHus

B kypce naGopartopHbIX pabOT HCHONB3YETCsS CIEAyIolllee MPOrpaMMHOE
obecrreucnue: Microsoft Office (Word, Excel), ACD Labs Chemsketch, Kommbio-
TepHas nporpamma Hyper Chemistry .

8.2 Ilepevyenb He0OXOAUMBIX HHPOPMAIHMOHHBIX CIIPABOYHBIX CHCTEM

1. KoucynpsrantlLmoc//www.consultant.ru

2. ®enepanbHbld LEHTP HHPOPMAIMOHHO-O00PA30BATEIBHBIX PECYPCOB.
URL: http://fcior.edu.ru/.

3. Poccwuiickuii oopazosarenbublii moprair. URL: http://www.school.edu.ru/

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00XoAMMAs ISl OCYLIeCTBJICHUS
00pa30BaTeJIbHOI0 MPOLECCa MO TUCHUIIMHE

JI1s MaTepualibHO-TEXHUYECKOTO 00eCTIeYeHUs NUCIUIUINHBI «DU3NUeCcKue
OCHOBBI M3MEPEHUN M HTAJOHBD» MCIOJIB3YETCs JTabopaTOpHOE O0OpYJIOBAHHUE U
yueOHO-Hay4yHas anmaparypa (MHTEpaKTUBHAs JOCKa, JEMOHCTpAIMOHHBIE MOJie-
au). I[I9BM ypoBusa He Hmxke Pentium IV ¢ omeparmonnoit cucremoii Windows
XP / Windows 7.

MaTepI/IaJIBHO'TCXHI/I‘IeCKOC obecmeueHue AU CITHUITIIMHBI (MO—

No Bug pabor
JUyJIsl) 1 OCHAIICHHOCTh
1. JlexunonHsbie 3anHsaTus | JlekunonHas aygurtopus 422C, ocHalleHHas INPE3EHTAllMOH-
HOM TEXHUKOW M COOTBETCTBYIOLIUM IPOrpaMMHBIM oOecrie-
YEHUEM.
2. CemuHapckue 3aHsITUs | -
3. JlaGoparopubie 3ans- | JlTabopartopuss 422C, yKOMIUIEKTOBaHHAsl CIEIUATU3HPOBAH-
THS HOM MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00YUYEHHUS.
4. KypcoBoe mnpoekrtupo- | -
BAaHHE
5. I'pynnoseie (uHauBu- | Aynuropust 422C, ocHalleHHas NMPE3eHTAIMOHHON TEXHHKOM
nyaiabHble) KOHCYJbTA- | U COOTBETCTBYIOLIUM MPOTrpaMMHBIM 00€CIIEUEHUEM.
92078
6. Texymmit  koHTpousb, | Aynutopusa 422C, ocHanleHHas NPE3CHTALIMOHHON TEXHUKOM
MIPOMEKYTOUHAs aTTe- | U COOTBETCTBYIOIIMM MPOrPaMMHBIM 00€CTIEUEHHEM.
cTanus
7. CamocrositenbHas pa- | Kabuner ans camocTosiTennbHON pabOThl, OCHALICHHBIH KOM-

oora

NBIOTEPHON TEXHUKON C BO3MOXHOCTBIO ITOAKIIOYECHUS K CETU
«lHTEepHET», MPOrpaMMOil SKpaHHOTO yBEJIWYEHHUS U obecrie-
YEHHBIH  JIOCTYIOM B  DJEKTPOHHYIO  HMH(OPMAIMOHHO-
00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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