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1 Hesu u 325244 U3yYeHHUs JAUCUUILVINHBI «PU3HYeCKHe OCHOBBI U3Me-
PEeHM ¥ 3TAJIOHbI»

1.1 Ileapb AUCHUININHBI

Lenpro n3yyeHus qucuumuiiabl « DU3NYECKUE OCHOBBI U3MEPEHUN U 3TaJIO-
HBI» SIBJISIETCSI O3HAKOMJICHHE CTYJIEHTOB ¢ (PU3MYECKUMHU OCHOBAMU Mpoliecca u3-
MEpEHHUsI U1 CUCTEMOMN BOCIPOU3BEACHUS €IUHUI] (U3UUECKUX BEJIMUMH U TMepea-
Yy pa3Mepa CpeJcTBaM H3MEPEHHUM, crocodam OIEHKU TOYHOCTH (HEoIpeseseH-
HOCTH) U3MEPEHUI

1.2 3agaum mucuuniannbl «PU3nyecKre OCHOBbI H3MEPEHUI H ITAJTOHBD) !
- U3YUYE€HUE 3aKOHOMEPHOCTEN U3MEPEHUH;
- METOI0B TEOPHUH MOJ00MS U pa3MEPHOCTEH;
- TUIIOBBIX U3MEPUTENBHBIX CUCTEM;
- 3JIEMEHTOB COBPEMEHHOM (U3UUECKON KapTHUHBI MUPA,;
- mpobsieM (PU3UKO-TEXHUUECKOTO0 00eCIeUeHUsl NHKEHEPHBIX PElIeHud nmpodiieM
U3MEPEHN,
- u3MYECKUX MPUHIUIIOB CO3[IaHUsI COBPEMEHHOM ATAJIOHHOM 0a3bl C UCIOJIB30-
BaHUEM Pa3IUYHbIX PU3NUYECKUX SBICHUM.
- MMOJrOTOBKA K BBITIOJHEHUIO U 3aLUTE IKCIIEPUMEHTATBHBIX KBATH(PUKAIIMOHHBIX
paborT.
N3ydenue oTnenbHBIX pa3lesioB Kypca OCHOBAaHO Ha Marepuale, usjarae-
MOM B Kypce (pU3uKH, BHICIIEH MaTEMaTUKH, XUMUHU.
B pe3ynprare uzyueHus JaHHOW AUCLMIUIMHBI CTYAEHTHI JOJKHBI
1) uMeTh npeacTaBJIeHHe:
- 0 IPUHIIUIIAX TOCTPOEHUSI COBPEMEHHOM STaTOHHOM 0a3bl;
- O IPUHIUIIAX U METOAAX U3MEPEHU;
- 0 COBPEMEHHOMU (PpU3NUECKOi KapTHHE MHpA.
2) 3HATh M YMETh HCI0JIb30BATh:
- KTacCu(UKAIUIO U3MEPECHUH;
- (pusuyeckue sSBIEHNUs, MOJOKEHHBIE B OCHOBY CO3/IaHHS TAIOHHOW 0a3bl;
- METO/Ibl TEOPUU TTO00US U aHAIHM3a PA3MEPHOCTEN;
3) UMeTh ONBbIT:
- IPOBEJICHUS U3MEPEHUSI OCHOBHBIX (DU3MUECKUX BEIUYHUH.

1.3 MecTto nucuuninnabl «@u3nvecKkue OCHOBbI M3MEPEHUH U ITAJIOHbI»

B CTPYKTYype 00pa30BaTe/ibHOI NPOrpaMMbl

JlaaHass TUCHMIIIMHA SBIISICTCS 0053aTENbHOM IUCIUIUIMHON 0a30BOM 4acTH
6moka 1 yueOHoro miana HampasieHus o0ydenust 27.03.01 — Cranmaptuzanus u
METpOJIOTHSl, HanpaBiIeHHOCTh — CTaHgapTu3aus u ceprudukanvs. 3HaHUs, PU-
oOpeTeHHbIC MPHU OCBOCHUU Kypca, MOTYT OBITh MCIIOJIH30BAaHbI TP PEIICHUN Pa3-
JUYHBIX U3MEPUTENbHBIX U IKCIEPUMEHTANBHBIX 3a7a4 00I1e00pa30BaTebHbIX U
CIELUATIBHBIX KYPCOB.

HaBbiku u 3HaHUs, TpUOOPETEHHBIE CTYJEHTAMH MPU U3YYCHUU AUCIUTLIH-
Hbl «DPU3MYECKHE OCHOBBI M3MEPEHUN M ATAJOHBD), CIOCOOCTBYIOT YCIEIIHOMY
YCBOGHUIO MaTepHasia Py U3yUYECHUH MOCIEAYIOMNX AUCIUIIIUMH "ABTOMAaTH3aIUS
n3Mepenui", "MeToasl U cpeacTBa U3BMEPEHHUN U KOHTPOJIA .



JI7s ocBOCHUS JaHHON JUCIUILIMHBI HEOOXOMUMBI 3HAHUS 10 JUCITUTLIHHAM
«®usukay, «MaTtemaTHKa.

1.4 TlepeueHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHMS] MO JUCUHMILJIMHE
«Du3nyecKkrue OCHOBbI M3MEPEHHH M 3TAJOHbD», COOTHECEHHBIX € IUIAHUPYe-
MBbIMH Pe3yJIbTATAMH OCBOCHHUS 00Pa30BaTe/IbHOI POrPaMMBbI
N3ydenne nanHoM yueOHOM AUCIUILIMHBI HAMIPaBIeHO Ha (opMUpOBaHUE Y
oOyyaromuxcs npodeccuonanbHoi kommnereniuu OK-1, TIK-20:

Un- B pesynbTaTte n3ydeHust yaeOHON TUCITUTLTH-
JICKC Conepkaue KoM- HbI 00yYaroNuecs T0IKHBI
Ne | xomme N
nr | metep. | METCHLMH (nmm eé
TeH- 4acTH) 3HATH yMeTh BJIA/1ETH
1807051
1 OK-1 | crmocoOGHOCTE  HC- Hcronp30BaTh OcHoBamu
MoJIb30BaTh OCHO- | Duminocod- | OCHOBHI puIO- bunocod-
Bbl  (PHIIOCOPCKHX | CKME OCHOBBI | CO(PCKHX 3HA- | CKUX 3HAHUH
3HaHUU 11 Qop- | coBpemeH- | HuM g Gop- | aus hopmu-
MUPOBAaHHS MHUPO- | HOW Pu3n- MHUPOBaHUS pPOBaHUS MU-
BO33PCHYCCKOM YECKOM Kap- | MHUPOBO33PEH- | pOBO33pEHYE-
ITO3UIIHN TUHBI MHUpa | YeCKOM Mo3u- CKOM MO3H-
105071 105071
2 [1K-20 | crtocoOHOCTE Hayunsie [TpoBoaUTH MeTomo10ru-
IIPOBOJIUTH OCHOBBI 00- | IBMEPUTEIIb- el u3Mepu-
AKCTIEPUMEHTHI TIO | IIIEH TEOpPUHM | HBIM IKCIEPH- | TETLHOTO
3aJaHHBIM U3MEPEHUN | MEHT, HCIOJb- | SKCIIEPUMEH-
METONKAM c 30BaTh METO- | T4, OIEHKOM
00paboTkoi 51 JUKH  OIICHKH | €T0 TIoTpell-
aHAJIN30M MOTPEIIHOCTEH | HOCTH M CIIO-
pPEe3yIbTATOB, U3MEPEHUH U | COOHOCTBIO
COCTaBJIATH CTaTHCTHYE- HCIO0JIb30Ba-
OMHUCaHUS CKOil 00paboT- | HUSL  pe3yiib-
IIPOBOIUMBIX KA  TIOJyYCH- | TATOB HU3Me-
UCCIICOBAHUNA W HBIX JAHHBIX peHus
ITOJICOTABJINBATh
JTaHHBIE IS
COCTaBJICHUS

Hay4YHBIX 0030pOB
U yOIuKanuim




2. CTpyKTypa H coepKaHue IMCUMILINHBI «DU3HYecKHe OCHOBBI U3-
MEpEeHHU U 3TAJTOHBD)

2.1 PacnpenesieHue TPyI0€MKOCTH JUCHMIVIMHBI «PU3HYeCKHEe OCHOBBI
H3MEpPEeHUi U 3TAJTOHBD> 10 BUAAM padoT

O6mas Tpyao€MKOCTh AUCHUILIMHBI cocTaBiseT 5 3ad.en. (180 wacoB), ux
pacripeiesieHue 1o BujiaM padoT MpeACTaBICHO B TaOJIHIIE.

Bun yueOHoi paboThl Bcero CemecTpsl
4acoB 1

KonTakTHas pabGoTa, B TOM 4ucCjIe 78,3 | 78,3
AyauTOpHBIE 3aHATHS (BCEro) 72 72
3aHATHS JECKIIMOHHOTO TUIIA 36 36
JlaboparopHbie 3aHITHS 36 36
3aHIATHS CEMUHAPCKOTO THIA (CEMHUHAPHI, IPAKTHYC- - -
CKHE 3aHSITHS)
Nuasi koHTaKTHAsi padoTa: 6,3 6,3
KonTpons camoctosarensHoit padbotsl (KCP) 6 6
ITpomexytounas arrectanus (MKP) 0,3 0,3
CamocTosiTeibHasi paboTa, B TOM YHCJIe: 66 66
Kypcosas pabora - -
ITpopaboTka yueOHOTO MaTepuasa 66 66
BrinosiHeHHe HHIMBUTYAIBHBIX 3aJJaHUMN - -
Pedepat - -
Koutpoanb 35,7 | 35,7
IToaroTroBka K 3K3aMeHy 35,7 | 35,7
O61mas Tpy10eMKOCTh | 4ac 180 180

B TOM 4YHCJIe KOHTAKTHAA 783 | 783

pabora

3a4. ef. 5 5




2.2 CTpyKTypa AMCHUILJIUHBI:

Pacnipenenenue Bu10B yueOHOM pabOThl U UX TPYAOEMKOCTH IO pa3jiesiaM JUCLH-
uHbl. Cemectp 1

KonnuecTBO 4acoB

Ne AynuTopHas pabora | Camo-
pas- HanmenoBanue pas3ienos Beero CTOSI-
nena 1 13 JIP | TenbHas
paboTta
1. BBenenue. 4 2 - - 2
duznueckue BEJTUYMHBI u
2. . 24 2 - 12 8
SMHUITBI U3MEPCHHM
3 DneMeHThl TEOpUM Moao0us u 10 9 8
" |aHanu3a pa3MepHOCTel
Krnaccuueckne  m3MepuUTETbHBIE
4, P 20 | 4 - 8 8
CUCTEMBI.
DJIEMEHTHI COBPEMEHHOM
5. ) P 12 | 4 - - 8
(bu3HIecKol KapTUHBI MUPA
[IprHIMIIManbHAS
5 HEBO3MOXKHOCTH MOJHOTO| 4, 4 3
" |yCTpaHEHHsT HEONPEICICHHOCTH
PE3YNIBTATOB U3MEPEHUI
dyHIaMeHTaIbHbIE peIebl
7. Y P 20 | 4 | - 8 8
TOYHOCTH U3MEpPEHUM
8 OTanoHbl (PU3NYECKUX BEIUYUH U 20 4 8 3
' |mOBEpOYHBIE CXEMBI
Annabatuueckue — WHBAapUAHTHI.
duznyeckue MPUHIUIBI CO3aHUs
9. |coBpemeHHO# 3TanoHHOW Oa3el ¢| 18 10 - - 8
UCIIOJIb30BaHHEM bu3nIecKux
2(hPEKTOB U SIBJICHUM.
Bcezo: 36 - 36 66




PEeHM ¥ 3TAJIOHbI»

2.3 Conepmaﬂue pa3acjaoB TUCIHUIIIINHDBI? «PDu3nvyecKkue OCHOBBI M3Me-

2.3.1 3angaTnga JeKIHOHHOI0 THIIA

HanmeHoBa- ®opwa Te-
No Conepxxanue pazzaena KYILETO
HUE pazzena
KOHTPOJIS
1 2 3 4
1. Beenenune. |OcHOBHBIE NOHATUA W omnpeneneHus. M3mepe-| Komnoksu-
HUE KaK IPOLECC MO3HAHMS OKPYXAIOLIEro Mu- yM
pa. CymuHocts wusMepenuit. Krnaccudukanus
U3MEpPEHUM.
2. |®uznueckue |(Ousnyeckas BenuuuHa. PazmepHocts Qusuue-| YO, [1P
BEJIMYUHBI U |CKUX BEJIMYMH U UX Kiaccudukaius. CucteMbl
€IUHULIBI  |CAUHUI] U3MEPECHUSL.
U3MEpPEHUIN
3. |DnemeHtbl |AHanu3 pazMepHocTel Quinueckux BenuwuuH. YO, IIP
teopun 1o-|[lomoGHbIe cuctembl. Kputepun nomodus.
n00us u
aHanu3a
pa3MepHO-
CTeH
4. |Knaccuue- |[IpuHIMIBI TIOCTPOEHUS] U3MEPHUTENbHBIX cuc-| YO, TP
ckue wu3Me-TeM. OCHOBHbIE (PYHKIIUU U3MEPUTEIHLHON CHC-
putenbHble |[TeMbl. Uneanu3upoBanHas OJI0K-cxemMa U3MepH-
CUCTEMBI.  |TeNbHOM cucTeMbl. BaxkHeilmme (yHKIIHMOHATb-
HbIE OJIOKH M3MEPUTEIBLHON cUCTeMbl. M3mepu-
TeabHbIE TpeoOpaszoBatenu. I[IpeoOGpazoBanue
HEANEKTPUUYECKUX CHUTHAJIOB B AJIEKTPUUYECKUE.
Knaccudukaiys n3MepuTenbHBIX MTpeodpa3oBa-
Tenaed. MeTonpl U3MepeHui, 00JacTh UX TPH-
MEHEHMSI, UX JIOCTOMHCTBA M HEJAOCTATKU
5. |Dnementsl |Duznueckas kaptuHa Mupa. Mexanuueckas u| YO, IIP
COBPEMEH- |3JIEKTPOMAarHuTHas KapTuHbl Mupa. Kpusuc ¢u-
HOW  (u3H-|3UKH U "HOBEHIIAs PEBONIONMSA B €CTECTBO3HA-
geckoil kap-{Huu". IlocTositHHBIE HEOOpaTHMbIE W3MEHEHHUS
TUHBI MUpa |BceneHHoM 1 cTabuIbHOCTh (DyHIaMEHTaIbHBIX
¢u3HUecKuX MOCTOSHHBIX: [IpUHIMTIBI OpTraHu-
3al[Md COBPEMEHHOr0 Hay4dHoro 3Hanus. [Ipo-
CTPaHCTBO M BpEMs, IMOJI€ U BEIIECTBO, B3aUMO-
JIEHUCTBUE, B3aMMOIIPEBPAIICHUS YacTUll, (QU3H-
YECKUU BAKyyM, BEPOATHOCTh B COBPEMEHHOMU
KapTUHE MUDA.
6. [([IpwHIMOU- |DJEMEHTH KBAaHTOBOW TeopuH. JIMCKPETHOCTH 4
anbHasi He-|(KBaHTOBAaHUE). KopnyckynsapHo-BoIHOBOM
BO3MOX- nyanu3M. COOTHOIIEHHE HEONPENEIEeHHOCTH U




HOCTh  TI0JI-
HOT'O ycCTpa-
HEHHUS  HE

IIPUHLIUI JOIIOJIHUTEIBHOCTU KaK IPUYUHBI He-
BO3MOXHOCTH IIOJIHOI'O YCTPAaHEHUS HEOIpele-
JIEHHOCTU pe3yJIbTaTOB H3MEpeHun. Bi3aumo-

ONpeJeNieH- |BIUSIHUE OOBEKTOB MUKpPO- U Makpomupa. Llly-
HOCTH  pPe€-|Mbl: BIMSIHUE OPOYHOBCKOTO ABUKEHUS, TEILIO-
3yJAbTAaTOB  |BOM IIyM, ApoOoBoit adpdexT, puukkep-3ddexr,
U3MEpPEHUN |TeHepalMOHHO-PEKOMOMHAIMOHHBIN Iy M,
KBaHTOBBIN IIyM. CaMOABMKEHHE MAaTEpUM KAK
(yHIaMEHTaIbHbII HMCTOYHUK MOTPEIIHOCTEN
VU3MEpPEHUM.
@ynnameH- (CoBpeMEHHbIE MIPEACTABICHUS O MUKpPO- U Mak-| YO, [IP
TaJbHBIE pomupe. HepasppiBHasg CBSi3b MHUKpOMHpa U
IpeAEIb MakpoMupa. Buasl B3anMoaeWCTBUNA. DJIEMEH-
TOYHOCTH  |TapHble YacTHUbl. [lOTEHIHMAIBHBIE pPECYPCHI
U3MEpEeHUN |CTaOUIBLHOCTH MapaMeTpoB QU3HUYECKUX OOBEK-
TOB MUKpomupa. Ousmko-Texnuueckoe oodecne-
YeHUe WHXKEHEPHBIX pEIIeHHM, mpoOjeMbl me-
penayn CTaOUIBHOCTH OOBEKTOB MHUKPOMHpA
MUKPOCKOITUYECKUM OOBEKTaM U3MEPUTENbHBIX
nprOOpPOB U CUCTEM.
DTaJIOHBI Knaccuduxanus stanonos. Dtanon eaunuipl| YO, [1P
(bu3MUeCKUX |IJTUHBL. DTAJIOH €IUHUIIBI BPEMEHH U YacCTOTHI.
BEJIMYMH ¥ |JTaJOH €IMHUIBI MacChl. DTaJOH €IUHUIIbI CU-
MOBEPOYHBIE |JIbl TOKA. DTAJOH €IUHUIBI TeMIEepaTypbl. JTa-
CXEMBI JIOH €QUHULBI CHJIBI CBETa. DTAJIOH TEJIECHOTO
yraa. IloBepouHbie cxeMbl. MeTonbl nepenadu
pasMepa eaUHUIBI (PU3HYECKOW BEJIMYUHBI.
MeK1oBepoOYHbIE HHTEPBAJIBI.
Ammnabatu- |TepmonnexkTpuueckue siBiaeHus: 3eebeka 3¢-
yeckre WH-|QekT, sBieHus IleasThe, ToMcona. Tepmorpe-
BapHaHTHL. |00pa3oBaTesb CONMPOTHBICHUA. [ anbpBaHOMAr-
®uznyeckue [HUTHBIE dPdekThl: d3Pdekt Xomna, DTTUHCTAY-
NpuHLMOBL  3eHa, HepHcTa, MarauTope3ncTuBHbI. KBaHTO-
CO3/IaHHs  |BaHHOE coIlpoTuBieHHEe Xoia U (yHIaMEeH-
COBPEMEH- |TallbHble MOCTOsHHBbIE. CO3/1aHHME STaJOHOB C

HOM HSTaJIOH-
HOM 0a3nl C
UCIIOJIB30-
BaHUEeM (Hu-
3UYECKUX
3 dekToB U
SIBJICHHH.

MIOMOIIBI0 KBaHTOBaHHOTO 3 dexra Xomna. SB-
JaeHue cBepxmpoBoauMoctd. Db dexTsr Jxo-
3edcona. [Ipumenenune s¢dexros Jxozedcona
JUTSL cO3/aHus dTajioHOB. Dddexkr AapoHOoBa-
boma. Equnas teopus nons Beitnsa. Csssb 2¢-
dbexToB Komnrona, MeticHepa, 3eemana, BaBu-
noBa-YepenkoBa, Meccbayapa ¢dortodddexra, ¢
nonoxeHusMu Exgunoilt Teopuun mons u 3ddex-
ToM AapoHoBa-bomMa Ha KBaHTOBOM YpPOBHE.
[Ipumenenue kBaHTOBBIX 3P(DHEKTOB AJiA CO3/1a-
HUS DTAIOHOB.
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2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA
CeMuHapcKue 3aHATHS - HE IPETYCMOTPEHBI

2.3.3 JIabopaTopHbIe 3aHATHS

Tema Yac

HpﬂMBIC, KOCBCHHBIC 1 COBMCCTHBIC U3MCPCHHA.

AHTPONIOMETPUYECKHE U3MEPEHUS

Martematudyeckuil U GU3NUECKUN MasTHUKH.

Cratuctuyeckas 00paboTKa pe3yJIbTaTOB U3MEPEHUIM

SIS Rl I

I/I3MepeHI/Ie QJICKTPHUYCCKUX BCIIMYMH MCTOAAMHU HCHOCpCI[CTBeHHOﬁ
OICHKH U CPABHCHUS C MCPOﬁ.

INEIEIEIEE

N3yyeHnue TepMope3ncTopos.

I/I3yquI/Ie IMIPUHIOUIIOB I[CflCTBHH raJJbBaHN4YCCKOI'O 3JICMCHTA.

N3yuenue TepmMornekTpruieckux 3pPpexTos.

XN

O3HAaKOMJIEHHE C MarHUTO-3JIEKTPUYECKUMHU MTPUOOpaMu

N SN N N

HUTOI'O:

2.3.4 IlpuMepHAs TEMATHKA KYPCOBBIX PA00T
KvypcoBbie paboThl HE IPEAYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOANYECKOT0 O0ecIeYeHus A CaMOCTOSITE ] b-
HOH padoThl O0YYAKIIMXCH MO AUCHMILIMHe «DU3HYeCKHe OCHOBBI M3Mepe-
HUM ¥ 3TAJIOHbD)

[Tepeyenb yueOHO-METOIMUECKOTO 0OCCIICUEHHUS TUCITH-

HaumenoBanue .
Ne TUTHHBI TIO BBITTOJTHEHUIO CAMOCTOSTENbHON PabOThI
pasznena
1 2 3
6. (BBenenue. Pannes, I'. I'. MeTonpl u cpencTBa U3MEpPEHU: YICOHUK
JUIS CTYJICHTOB BY30B / 2-€ W31., cTep. - M. : Akagemus,
2004. - 331 c.

7. |®usnueckue Benu-|OCHOBBI M3MepeHUN. JlaTuMKu U JIEKTPOHHBIC TPUOOPHI
YyuHBl W eauHUIbI|: [yueOHoe mocobue] / Kmaaccen, Kmaac b. ; Kmaac b.
VU3MEPEHUIN Kinaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. Jlapuna. -

3-e u3g. - Jlonronpyansii : Uatennext, 2008. - 350 c.

8. |Dmementsl Teopuu|Pannes, I'. I'. MeTonbl u cpeacTBa U3MEpeHU: yUeOHUK
MoJI00Ms U aHaIH-|IJIA CTYJICHTOB BY30B / 2-¢ u31., cTep. - M. : Akagemus,
3a pasmeprocteit  |2004. - 331 c.

9. |Kmaccuueckne wu3-|OCHOBBI U3MepeHui. JlaTunku U JIEKTPOHHBIC TPUOOPHI

MCPUTCIIBHBIC CHC-

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




TCMBI.

Knaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. Jlapuna. -
3-e u3z. - Jlonronpynssiii : Uatemnexr, 2008. - 350 c.

10.

DJIEMEHTHl COBpE-
MEHHON  (u3nye-
CKOM KapTHUHBI MU-

pa

[Tonsix A. A.. OCHOBHBIE TTOHATHUSI METPOJIOTUU. MeTO b
u3Mmepenuil. [lorpemnoctu uzmepenuii: Meron. nocodbue
/ Toccranmapt Poccum, AxaneMus CTaHIapTHU3aLUH,
MmeTposioruu u ceptudukanuu (yuebnas), Kpacnonap.
dbun., Kad. merponoruu. - Kpacuoaap, 2002. - 34¢

11.

[IpuHuMnuanbHas
HEBO3MOKHOCTb
IIOJIHOTO  YCTpaHe-
HUSL HEOIPEIEIICH-
HOCTHU PE3YJIbTATOB
U3MEpPEHUIN

OcHoBBI U3MepeHuil. JlaTuuKky U 3JIEKTPOHHBIE TPUOOPHI
: [yuebnoe mocobue] / Knaaccen, Knaac b. ; Knaac b.
Knaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. Jlapuna. -
3-e u3x. - Jlonronpynssiii : UaTemnext, 2008. - 350 c.

12.

DyHIaMEHTaJIbHbIC
IIpeaeibl TOYHOCTH
U3MEpPEHUIN

OcHoOBBI u3MepeHui. JlaT4uKu U JIEKTPOHHBIE TTPUOOPHI
: [yuebnoe mocobue] / Knaaccen, Knaac b. ; Knaac b.
Knaaccen ; nep. ¢ aurn. E. B. Boponosa, A. JI. Jlapuna. -
3-¢ 3. - Jlonronpynssiii : MaTtemnexr, 2008. - 350 c.

13.

Oranonsl pusnye-
CKUX BEJIIMYUH H
MOBEpOYHBIE  CXe-
MBI

OcHoBBI U3MepeHuid. JlaT4uKu U JIEKTPOHHBIE TTPUOOPHI
: [yuebnoe mocobue] / Knaaccen, Knaac b. ; Knaac b.
Knaaccen ; nep. ¢ aurn. E. B. Boponosa, A. JI. Jlapuna. -
3-e¢ u31. - Jlonronpynssiii : MaTtemnexr, 2008. - 350 c.

14.

Annabarudeckue
VHBapuaHThl. Du-
3UYECKHe MPUHIU-
bl CO3JIaHUSA  CO-
BPEMEHHOM  3Ta-
JIOHHOU 0a3kbl ¢ Hc-
M0JIb30BaHUEM (hH-
3udeckux A dek-
TOB U SIBJICHUM.

Pannes, I'. I'. MeToapl u cpeicTBa U3MEPEHUN: YICOHUK
JUTsL CTYAICHTOB BY30B / 2-€ u31., cTep. - M. : Akanemus,
2004. - 331 c.

OcHoBBI U3MepeHuil. JJaTyuKky U 3JIEKTPOHHBIE TPUOOPHI
: [yuebHoe mocobue] / Knaaccen, Knmaac b. ; Kmaac b.
Knaaccen ; nep. ¢ anrn. E. B. Boponosa, A. JI. Jlapuna. -
3-e u3a. - Jonronpynusiii : MaTemnekr, 2008. - 350 c.
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4. OueHOYHbIC CpeACTBA JJIsl TEKYLIero KOHTPOJIS YCIIeBAeMOCTH H
NMPOMEKYTOYHON aTTecCTaluu
4.1 ®oHa OLEHOYHBIX CPEACTB JISl POBeIeHUs TEKYIIEel aTTecTallu

KontposabHas padora Nel
[IpuBenute ykazaHHble Quznueckue BeIMYUHBI B eauHuiax cucremsl CU, B
MPaBUJIBHON SKCIIOHEHIIUANIBHOU (popMme:
yuciao ABorajpo, 2 a.e.M.; MoJisipHas macca raza H,, He, BemectBa rpadurt; 5 ne-
uumetpos; 0,254 MM3, 622 v’

YKaKUATE €IUHUIBI W3MEPCHHS CICAYIOIHNX BEIUYUH B CIUHUIAX CHCTEMBI
CH:
CWJIBI TIEPEMEHHOTO TOKa; 00beMa; JJIMHBI, Pa3HOCTH TOTCHIIMAJIOB; IIUPHUHBI,
TUIOTHOCTH; BBICOTBI; 3JICKTPUYCCKOTO MOTCHIINAJIA; TTOTCHIIMALHON SHEPTHH; KH-
HETHUYECKOW PHEPTUU; TEMIIEPATYPhl PEaKIIUH; HAMIPSKEHHOCTH MAarHUTHOTO TIOJIS,
WHAYKTHBHOCTH; KOJINYECTBA BEIISCTBA.
Ecnu BbI 3HaeTe BHECHCTEMHBIC CIMHMIIBI M3MEPCHUS WM CIIMHUIIBI U3MEPCHHS,
UCIIOJIb3YEMBbIC JUISl BHINICYKA3aHHBIX BEJIUYMH B JIPYTUX CUCTEMaXx, MPUBCIUTE H
UX.

JlaiiTe omnpenencHue MOHATHIO «hU3UYECKas BEJIMYMHAY. YCTAHOBUTE OOIIIe-
NpUHITOE 0003HaUYeHHE (PU3NYECKON BENMUYUHBI U OTCYTCTBYIOIIEE 00O3HAUECHHE
€AMHUIIBI U3MEPEHUSI B €€ COCTABE:

JlaBnenune - H/?;

VYnenvHas teroeMkocth — Jxk/(?-K);

CKOpoCTh HEKOTOPOH XUMUUYECKOM peakiiuu Moib/(?-c);

VY aenbHOE conpoTuBieHue matepuana Om-m/?

KoadpuimeHT moBepXHOCTHOTO HATSKEHUS kuakocTeit JIx/?, 7/m.

PaccraBbTe MaTeMaTHYeCKHE 3HAKW, yCTaHABIWBAIOIIME OTHOIICHUS B Clie-
OyroImux Gu3. BeIUIMHAX:
MOJIbHAs TEIUI0OEMKOCTh: K, Monb, /XK.
yCKopeHue cBoOoIHOTO najieHust M, H, 2, c,

VYKaxuTe peakiuy KaKoro IOpsJIKa XapaKTePU3YIOT CIEAYIOIINE BBIPAKCHUS
2, 2 -1 1. -1
€MHHL] U3MEPEHHS UX cKopocTh: Monp ™1 “-¢™; Monb a1 - .

[IpuBenute ckOpocTh XUMUYECKOM peakiuu B enuaunax CU:
V =111 momp* it ¢tV = 0,5 monp” 2 ¢t

Hcxons w3 mpencraBieHHBIX 0003HAUYEHHI, COCTAaBbTE MAaKCUMAJIbHOE YHCIIO
KOMOMHAIMH, COOTBETCTBYIOMMNX Puznueckum BennurHam CHU:

2 2 2 2 3
M°, MM°, cM*, M-, M°, [k, H, Om, K, M.

YcranoBure cBa3b Mexay BennunHamu cuctemsl CI'C, B cucteme CU:
KKai - 7, 3B - ?, apr -2, r- ?, cM-?, ¢-?.



KontposbHas padora Ne2
Q. [IpuBenuTe K MPaBUILHOMY BUAY CIEAYIOIINE PE3YIBTATHI U3MEPEHU:
a) uaMepenHas Boicota = 5,03 + 0,04329 wm;
0) u3mepenHoe Bpems = 19,5432 £ 1 c;
B) U3MEPEHHBIH 3apsi]l = -3,21-10'19 + 2,67-10'20 Ko;
r) u3MepenHas ayumHa BosiHbl = 0,000000567 £ 0,00000007 m;
1) HE3MEPEHHBIH HMITYIIbC = 3,267-10%+ 42 remic.
[Tocnenuuii pe3ynbraT npeactaBbTe B equHunax cucrembl CHU. JIns Bcex pe3ysb-
TaTOB PACCYUTANTE OTHOCUTEIBbHYIO ITOIPEITHOCTb.

. 05
10. PaccuuraiiTe MOrpeuIHOCTA OKPYTIEHUS CIAEAYIOMUX YUCeIL: T, €, 27",

11.  Jlns Beawunn a=10,5+0,1 u 6=34,4+0,3 Haiitu 3HaucHUs a+s, a-s, (a*-6°)las,
2,3
a’le’.

12. B skcnepuMeHTe ¢ MaTeMaTUYeCKUM MAasTHUKOM TOJY4EHbI CJIEAYIOIIUEe pe-
3ynbTaThl 1715 nepuona konebanuit (T) u ammutyasl (A), Kak yria OTKIOHEHUS
MasTHUKA:

AmMiunryna A, rpan Ilepuon T, ¢ | AMminryna A, rpan Ilepuon 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 2,12+0,02

[Ipoananusupyiite pe3ynabrarsl u3mepenuid. [locrpoiite rpaduk 3apucumoctu T oT
A. Cuemnaiite BeIBOJ 0 3aBUcUMOCTH T OT A.

13.  VYron o usmepen kak 12542 rpan, paccuuTaiTe 3HAUYEHUS WU TOTPEUTHOCTH
TPUTOHOMETPUYECKUX QYHKIUNA yTia.

14.  JIns Benmuunsl a=3,0+0,1 paccuunTaiite e U €€ MOrPENIHOCTb.



4.2 @®oH/ OLEHOYHBIX CpeacCTB Jid NMMPOBCIACHUA l'[pOMe)KYTO‘IHOﬁ aTTe-
cTalnmum

3K33M€H3HI/IOHHLIC BOIIPOCHI IO JTUCIUIIJIUHE
«PuznvyecKkue 0CHOBBI usMepeHnﬁ H 3TAJTOHBD»

N3mepenus, kiaccupuranus U3MepeHUn.

OCHOBHBIE MTOHATHS U ONPEIEIICHUS IPOLIECCa U3MEPEHUN.

IInaHupoBaHue SKCIIEPUMEHTA.

MoienbHBIN U aHAJIOTOBBINA METO/I.

N3mepenne kak mpouecc Mo3HaHus OKPYXKarolero Myupa.

CymHocTb 1 Kiaccudukanus U3MepeHHi.

Mertobl u3MepeHuii, 001aCTh UX MPUMEHEHHUSI, UX IOCTOMHCTBA U HEIOCTATKHU.
Metoap! nsmepeHnil. PA3HOBUIHOCTH U XapaKTEPUCTUKHA U3MEPEHUN.
[IpsimMbIe, KOCBEHHBIE, COBOKYITHBIE U COBMECTHBIE U3MEPEHHUS.

Buabr u3amepennii 1o ycioBusM, ONPEAETSIOIINM TOYHOCTb PE3yJbTaTa.

Du3nvecKre BeJIUYMHBI M eAMHULBI U3MEepPEeHU .

OnpeneneHue NOHITUI: CBOMCTBO, BEIMYMHA, KOJTMYECTBO, KA4€CTBO.
OmnpenencHue GU3NIECKONU BEIIMUUHBI.

dusznyueckas BEIUUYUHA, POJI, PA3MEPHOCTh, YUCICHHOE 3HAYECHHUE.
Pa3zMepHOCTh (pu3nUecKUX BETUYMH U UX KJaccupukams.

Cucrtembl eIMHULL U3MEPEHUS.

Cuctembl 6a3UCHBIX (PU3UYECKUX BEIIMYHH.

Cuctembl eTMHUI] GU3NIECKUX BEIIMYHH.

Cucrema CH.

JJIeMeHThI TEOPUH NMOA00HMS U AHATU3A PA3MEePHOCTEM.
[Tkaibl U3BMEpEHUN.

OTHOLIEHUSI SKBUBAJIICHTHOCTH U IIPEANOYTEHHUS.

[TpuHIMD hopMHUPOBAHUS KOJTUUECTBEHHOTO 3HAYCHUS BEIIMYUHBI.
3aKOHBI U KPUTEPUU NTOA00US.

Ananu3 pazMepHOCTeH PU3NIECKUX BEITUIHH.

[TonoGHBIE CUCTEMBI.

Kpurepun nogobus.

O0padoTka pe3yJbTATOB U3MEPEHUI.

Marematudeckue Moaenu (GU3NIECKUX BEITMINH.

Pe3ynprar n3amMepenus Kak Cay4aHOE 3HAYCHUE N3MEPSIEMON BEJIMUUHBI.
[TorpemHOCTH M3MEPEHUIA U UX KIaCCUPUKAITHSI.

[IpuunHbBI BOSBHUKHOBEHUS U CIIOCOOBI HCKITIOUEHUS TOTPEITHOCTEH.
TO4HOCTH U NpeIesT U3MEPEHUM.

OueHka ciydaiHbIX MOTPEIIHOCTEM.

HopMmasnbHbil 3aKOH pacnpeaeneHust BEpOATHOCTH.
MaremMaTtndeckoe 0KUIAHUE U TUCTIEPCUS CIIyYaWHON BETUYNHBI.
JloBeputebHas BEPOSTHOCTh U JJOBEPUTEIIbHBIN UHTEPBAJL.
Br16opouHblie pacnpeesieHus Ipu CTATUCTUUECKUX U3MEPEHUSIX.



Craructudeckast o0paboTKa pe3yabTaTOB KOJIUYECTBEHHBIX U3MEPEHUM.

Kunaccnueckne usmMepurTelbHbIe CHCTEMBI.

IToHATHE N XapaKTEPUCTUKU CPEACTB U3MEPEHUM.

[IpuHOHIIBI TOCTPOEHUS U3MEPUTEIBHBIX CUCTEM.

OcHOBHBIE (PYHKIIUU U3MEPUTEIBHOU CUCTEMBI.

NneanusupoBanHas OJI0K-CXemMa U3MEPUTENbHONU CUCTEMBI.
Baxneilimue GpyHKIHOHATBHBIE OJOKH U3MEPUTENBHONU CUCTEMBI.
N3meputenbHbie mpeoOpa3oBaTeu.

[TpuHIMIBI Tpe0Opa30BaHUs MPU NPSAMBIX U KOCBEHHBIX U3MEPEHUSX.
[IpeoGpa3zoBaHre HEANEKTPUUECKUX CUTHATIOB B 3JIEKTPUUYECKHUE.
Knaccudukanus usmepurenbHbIX mpeoOpa3zoBarTeieil.

DyHAaMeHTaJbHbIE NpeaeJbl TOYHOCTH H3MEepPEeHH .

EcrecTBeHHBIE ITpEEIIBI U3MEPEHUM.

DNeMEeHTbl KBaHTOBOW TEOPHH.

KopnyckynsipHO-BOJIHOBON JyaIu3M.

CoOTHOIIEHNE HEOTIPENEIICHHOCTH Y IPUHIUI JOTOJHUTEIBHOCTH KaK MPUYNHBI
HEBO3MOYKHOCTH IIOJIHOTO YCTPAHEHUsI HEOIIPEAEICHHOCTH PE3YJIbTATOB U3MeEpe-
HUM.

[ymbl: BnusiHEe OPOYHOBCKOTO JIBUXKEHHUS, TEIJIOBOU LTyM, Ipo00BOit 3 dekT,
pnukkep-3¢HeKT, reHepaluOHHO-PEKOMOMHAIIMOHHBIN ITyM, KBAaHTOBBIN LITYM.

JTan0HbI GU3NYECKUX BeJIMYHH M NOBEPOYHbIE CXeMBbI.
OTanoHbl eAMHUI] PU3MUECKUX BETUYHH.

Knaccuduxanus 3TanioHoB.

DTaNoH €AUHULBI JUIMHBL. DTAJIOH €IUHUIIBI BPEMEHU U YaCTOTBHI.
DTanoH €AUHULBI MacChl. DTAJIOH €UHULIBI CUJIbI TOKA.

DTaNoH €AUHULIBI TEMIIEPATYPhl. DTAJIOH €IUHULBI CUIIBI CBETA.
DTaJIOH TEJIECHOTO yIJia.

[ToBepoUYHBIE CXEMBI.

Mertonpl iepeauu pazmepa eIMHAIIB (HU3HIECKON BETUYNHBI.
MexnoBepoYHbIe HHTEPBAJIBI.

Pduznyeckue NPUHIHUINBI CO3AHUS COBPEMEHHOM 3TAJIOHHOI 0a3bl ¢ HCIOJ b-
30BaHMeM (usnyeckux 3¢ PeKToB U ABJICHUM.

TepMO3IEKTPUUECKUE ABICHUS.

["aneBaHOMarHuTHBIC YO PEKTHI.

[Tpumenenne KBaHTOBBIX 3P HEKTOB SISl CO3/TaHMSI ITATIOHOB.

JK3aMeHAIIMOHHBbIE 32/1a41 10 AUCHUIINHe «DPU3nvecKue 0CHOBBI H3Mepe-
HHUM U dTAJTOHBD»
3agaua Ne 1.
[lepenuimute cieayrome OTBETH B HAMOOJIEE HATJISATHOM BUJIE C HY>KHBIM YHC-
JIOM 3HaYalux HUQp ¥ pacCUUTaANTE OTHOCUTEIHHYIO MOTPEITHOCTh:
a) usmepeHHas Boicota = 5,03 = 0, 04329 m;
0) u3MepenHoe Bpems = 19,5432 + 1 c;



B) U3MEPEHHBIH 3apsn = -3,21- 10" +2,67-10%° Ku;
r) usMepenHas anuHa BosHbl = 0,000000563 £ 0,00000007 m;
1) HE3MEPEHHBIH HMITYITbe = 3,267-10° + 42 r-cm/c

3agaua Ne 2.

Pe3ynbTaThl NSTH U3MEPEHUHN TUIOTHOCTU KUJIKOCTH PaBHBI (B F/CMS): 1,8; 2,0; 2,0;
1,9; 1,8. IIpunstoe 3HaueHUE 1Jid TUIOTHOCTH paBHO 1,85 r/em°. Paccunrarts: -
HaWJTy4Illee M3MEPEHHOE 3HaUeHUE TIJIOTHOCTH,

- IOTPEIIHOCTh MPOBEICHHBIX U3MEPEHU,

- IOTPEIIHOCTh MOJYYCHHOTO 3HAYCHUSI HAWTYYIIIeH OLIEHKU U OIIEHUTh €T0 3Ha-
YUMOCTb.

3amaua Ne 3.

Bpewms gecsiti 000pOTOB AMCKA MPOUTPHIBATENS UBMEPSIOT MTyTeM (PUKCUPOBaHUS
MOMEHTOB BpeMeHU Hayana (1) u koHna (t;) BpameHuil mpy mMOMOIIY YacOB C IO-
rpemHocThio =1 ¢. KakoBa OyneT morpenrHocTh U3MEpeHUit 1ecsiTu 000pOTOB
JIMCKA U PacuyeTHOTO 3HaYEHUsI OJIHOT0 000poTa qucka?

3agaua Ne. 4.

B sxcniepuMenTe mo nmpoBepKe 3aK0Ha COXPaHEHHS MOMEHTa ummyibcea (L) mis
HavyanbHOTO (L) 1 KoHeuHoro (L) 3HAUEHUST MOMEHTOB UMITYJIbCa MOJYUEHBI Clie-
TYIOLIME TTONapHbIE 3HAUEHUS (B KI"MZ/C): 3,0+0,3 m 2,7+0,6; 7,4+0,5 u 8,0+1;
14,3+1 u 16,5%1; 2542 u 2442; 3242 u 31+£2; 37+2. Paccuurarts paznoctu L, - L,
UX MMOTPEITHOCTH U CACJIaTh BBIBOJ O COOTBETCTBUHU PE3YIbTATOB SKCIIEPUMEHTA
3aKOHY COXpaHEHHUS UMITYJIbCa.

3amaua Ne. 5.

Jlns HavanbHOTO (L) M KOHEuHOTO (L{) 3HAUCHNIT MOMEHTOB UMITYJIbCA PABHBIX
nomnapHo (B KF'MZ/C)I 3,0+£0,3 m 2,7+0,6; 7,4+0,5 u 8,0+1; 14,31 m 16,5£1; 2542 u
2442; 3242 u 3142; 3742 noctpoiite rpaduk 3aBucumoctu L ot L. OTo6pazute
BEPTHKAJIbHBIC U TOPU3OHTATILHBIC THAa30Hbl OmMUO0K. Crenaiite BHIBOJ O COOT-
BETCTBUU HKCIEPUMEHTA TEOPETUUECKON 3aBUCUMOCTH.

3apaua Ne. 6.

Ecnu xameHb OpoCcUTh BEPTUKAIBHO BBEPX CO CKOPOCTHIO V, OH JOJKEH MOJHATHCS
110 BBICOTHI h, ompeersieMoit ypaBaerueM V- = 2gh. JUist ceMU SKCIIepHMEHTab-
HBIX OIPEICIICHHI MOJIYIeHBI clieayroniue 3Hadenus h (M = 0,05) u V2 (MZ/CZ)Z 0,4 n
7+3; 0,8 m 1743; 1,4 m 25+3; 2,0 m 38+4; 2,6 u 45+5; 3,4 m 62+5; 3,8 u 72+6. I1o-
ctpoiite rpaduk 3aBrucumMocti V- 0T h, 0TOGpasiTe BepTHKAIBHEIC U TOPH30HTANb-
HbIC IMANA30Hbl MOTPELIHOCTEH U OIPEAEIIUTE: - 3aBUCUMOCTH V- ot h;

- rpaUUIeCcKy TOTYICHHOE 3HAUCHNUE (;

- €r0 AMana3oH MOrPEeIIHOCTH.

3agaua Ne. 7.

B skcniepuMenTe ¢ MaTeMaTUYE€CKUM MasiTHUKOM MOJYYEHbI CIEAYIOUME 3HAaUCHUs
nepuoaa konedanut (7, ¢) or aMmutyasl (A, epad), onpeieIeHHON Kak HanOOoIb-
WK YroJI OTKJIOHEHHS MasiTHUKA OT BepTukain: 1,932+0,005 u 5+£2; 1,94+0,01 u



17+2; 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 3aBucumMoct T 0T A U C/I€NIaTe BHIBOJ O 3aBUCUMOCTH Tie-
puoja KojebaHui MaTeMaTHYECKOTO MasiTHUKA OT aMIUIUTY/IbI KOJIeOaHU.

3apauga Ne. 8.

B skcniepuMenTe ¢ MaTeMaTUYE€CKUM MasiTHUKOM JIJIsE aMIUTUTYbI (A, epad) Kome-
OaHul, onpeIeICHHON KaK HAaMOOJBIITUN YroJl OTKJIOHEHUS MasiTHUKA OT BEpTHKA-
7Y, HaWJIEHBI CIEAYIONINE 3HaueHUs neproia koyedanuii (7, ¢), onpeneaeHHoro ¢
norpemHocThio £0,3 ¢: qyst 5+2 — 1,93; qna 17+£2 — 1,94; nna 25+£2 — 1,96; nna
40+4 — 2,01; nns 53+4 — 2,04; ns 67+6 — 2,12, Tloctpoiite rpaduk 3aBUCUMOCTH
T ot A v cnenaiiTe BHIBOJ O 3aBUCUMOCTH MEPHUOJIa KoJIeOaHUM MaTEMaTUYECKOTO
MasTHHKA OT aMILTUTY bl KOJIEOaHUIA.

3agaua Ne. 9.

Jl1st pacdeTa yCKOpEHHUsI IBUXKYIIETOCS TeJla U3MEPSIOT ero HadanbHYo (V) U KO-
HeYHYI0 (Vi) CKOpOCTh (B cm/c). [l IBYyX HE3aBUCHUMBIX UCIIBITAHUN MOTYyYCHBI
cienytomue 3Hauenud: 14,0 u 18,0; 19,0 u 19,6, onpeaeneHHble ¢ NOTPEIIHOCTHIO
1%. Bprauciaute abCOIOTHBIE TOTPEITHOCTH BCEX YEThIPEX U3MEPEHUM, HAlIUTe
pazHoOCTh (Vy - V) B €€ aOCOJIIOTHYIO M OTHOCHUTEIIBHYIO TTOTPEITHOCTD TSI KaXK]10-
ro ucnbiTanus. [1osicCHUTE MPUYUHBI PACXOXKICHUSI TIOJTYYCHHBIX PE3YIbTATOB IS
JTAHHBIX HE3aBUCUMBIX UCIIBITAHUHN, TPOBEACHHBIX C OJJTMHAKOBON OTHOCUTEIIHHOM
MOTPEITHOCTHIO.

3agaua Ne. 10.

Kanpkynarop nokassiBaet pe3ynbtat 123,123, Eciu npeanonokuTh, 4TO YUCIIO
UMEET TOJBKO TPU 3HAYAIUX HUQPPHI, OLIECHUTE €r0 a0COMIOTHYIO U
OTHOCUTEIBHYIO OTPEIIHOCTb.

IIponenats 310 *)e s uncia 0,123123.

IIpoaenats 310 *)e nusa uncia 321,321

3amaua Ne. 11.

JIist IByX BeJIMYMH & ¥ b BEIYMCINTD pou3BeaeHue (=ab. [IpuBectu pe3ynbTaT
BBIYUCIICHUN 1 3HAYCHUS €ro a0COIIOTHOW M OTHOCHUTEIBHOM MOTPEITHOCTH IS
u b, paBubix: 11,5+0,2 u 25,4+0,2 cm; 10+1 ecm m 27,2+0,1 ¢; 0,8 M £ 8% u 1,5 kr +
2%.

3agaua Ne. 12.

st aByx uncen x=10+1 u y=20+1 HaliTu NpoU3BEJEHNUE U OLIEHUTH €T0 a0COIIOT-
HYIO U OTHOCUTEJIBHYIO MOrpeiHOCTH. CpaBHUTH pe3yJIbTAT BEIUUCICHUSI OTHOCH-
TEJIBbHOM NOTPEIIHOCTH C NPAGUAOM CAOICEHUS OMHOCUMENbHBIX NOZPEUHOCTNEU.

Pe3ynprar cpaBHEHUS NOSICHUTH. BBIOTHUTE TO ke camoe st unucen x=10+8 u
y=20%15.

3agaua Ne. 13.

[Ipn n3mepenunu pacnaga paJrioOaKTUBHOTO BEIIECTBA 32 2 MUHYThl HACUUTAHO 32
0-4aCTHUIIBL, a 3a Yac — 786 a-yactuul. Mcrons3ysa popmyny aisg abCOTOTHOM MO-
TPEIIHOCTH



(cpemree Bpemst coObITHii 3a Bpemst T) = v + v,
paccuYmnTaTh aOCONOTHYIO M OTHOCUTEIIBHYIO MOTPEITHOCTH 00EUX U3MEPCHUH U
OTIPEIETUTHh CKOPOCTD Paciajia U ero MOrPeIrHOCTH.

3agaua Ne. 14.

Jlns BemnunH a=5+1 cm, b=184+2 cm, c=12+1 cm, t=3,0+£0,5 ¢ © m=18+1 r, y4uThI-
Basl NpABUIIA CIOHCEHUS ADCOTIIOMHBIX U OMHOCUMENbHBIX OUUOOK,, BBIUUCIIUTD
CJICYIONIUE BEIMYUHBI U UX a0COTIOTHBIC U OTHOCHTEIbHBIC TIOTPEITHOCTH: & + b
+c;a+ b-c;ct; 4a; b/2 u mbit.

3agaua Ne. 15.

YUUTBIBASI NPAULA CIOMNCEHUSI ADCOTIOMHBIX U OMHOCUMENbHBIX OUUOOK, BEIYHC-
JUTh caeayronue Boipaxenus: a) (5£1) + (8+£2) — (1044); 6) (5+1) x (8£2); 6)
(10£1)/(20£2) u 2) 2m(10+£1).

3agaua Ne. 16.
s Benmuunsbl t = 8,0 + 0,5 ¢ HAlTH 3HAYEHUS U TTOTPEITHOCTH 2, 1tut.

3agaua Ne. 17.
KaxoBa rmyOuHa konoaia, eciu Bpems najieHust KamHs B Hero pasBHa 3,0+0,5 ¢?
Hcnons3yiite m3BectHOe ypasrenue h=(1/2)gt’.

3agaua Ne. 18.

s Benuunn a=50+5, b=30+3, ¢=40+1, d=7,8+0,3 BEIYHCIUTH TPH CYMMBbI a+b,
a+c, a+d u HaliTH MOTPEIIHOCTH IS STHX CYMM B Cllydae, KOIa HCXOIHBIE I1O-
IPEIIHOCTH 3aBUCHMEI M, KOTJa OHH HE 3aBUCHMEI.

3agaua Ne. 19.
VYron 6 usmepen kak 125+2 rpaj, v 3T0 3HAYEHHUE UCTIONB3YETCS JJIS BHIYUCICHUS
sin 6. PaccuuTaiite Sin @ 1 €ro MOrpeIIHOCTb, YYUTHIBAS, YTO 0Q = |00/OX| OX.

3amaua Ne. 20.
VYron 6 uamepeH kak 65+2 rpaji, ¥ 3TO 3HAUYCHHUE MCIIOJIB3YETCS JIJI BBIYMCICHUS
COS 6. PaccumnTaiiTe COS # 1 €ro MOrpeIrHoCTh, YUUTHIBas, 4YTO 60 = |[00/0X|-OX.

3agaua Ne. 21.
Benmnunna a usmepena kak 3,0+0,1. Paccunrars 3Hauenus ¢ u In @ u ux morpenmi-

HOCTH, YYUTBIBasI, 4T0 0( = |[00/0X|-0X, a mist crenenHon Gpynkuuu d8g/|q| =
[n|-ox/|x].

3agaua Ne. 22,
Bennuunna a usmepena kak -4,3+0,1. Paccuurars 3nadenus ¢ u In a u ux morperu-

HOCTH, YUHMTBIBas, 4To 0( = [00/0X|-0X, a s cTeneHHoM QyHKImu 60/|q| =
[n|-ox/]x].

3amauya Ne. 23.



Bennuuna a usmepena kak -4,5+0,1. Paccuurars 3Hauenus 10° u lg a u ux mo-
IPEIIHOCTH, YYUTBIBAs, uTO O = |0Q/0X|-0X, a miis crenenHon ¢yHKImu 6q/|q| =
[n|-ox/]x].

3agaua Ne. 24,
Bennunna a usMmepena kak 3,5+0,1. Paccunrars 3Hauenus 10° u lg a u ux mo-

IPEIIHOCTH, YUUTBIBAs, uTO O = |0Q/0X|-0X, a mjist crenenHon ¢yHkimu 6q/|q| =
[n|-6x/|X].

3apaua Ne, 25.

Pe3ynbpTathl nsITH U3MEPEHUH MTOKA3aTENS MPETIOMIICHUS KUJIKOCTH PaBHbI: 1,8;
2,0; 2,0; 1,9; 1,8. IIpunaroe 3HaueHUE I MOKa3aTeNs MpesioMiieHus: paBHo 1,85.
Paccuutath: - Haunmy4IIee U3MEPEHHOE 3HAYEHUE MOKA3aTeNs MPEIOMIICHUS,

- IOTPEIIHOCTh MPOBEJICHHBIX U3MEPEHUI,

- OTPEIIHOCTh MOJYYEHHOTO 3HAYCHUSI HAWTYUIIeH OIIEHKU U OLEHUTH €ro 3Ha-
YHUMOCTb.

3agaua Ne. 26.

Kanbkynsarop nokazeisaet pe3ynaptar 100,789. Eciu npeanonokuTh, 4TO YUCIO
UMeEET TOJIBKO TPH 3HAYaAIUX IUMPHI, OIIECHUTE ero aOCOTIOTHYIO U
OTHOCHUTEJIbHYIO TTOTPEITHOCTb.

IIpoaenats 310 *)e nis unciaa 0,100789.

ITpoaenats 310 *)e nusa unciaa 300,789

3agaua Ne. 27.

KaxoBa OyzneT cpenusis CKOpocTh U €€ MOrpelurHOCTh BEIOCUTIEUCTA, €CIIA OH
POBHO TIOJIOBHHY JIOPOTH €Xall CO CKOpOCThio 20+2 KM/4ac, a OCTaTOK — KaTHII Be-
JIOCHIIENT CO CKOPOCThIO S£1 KM/4yac?

3amaua Ne. 28.

KaxoBa OyzneT cpenusis CKOpocTh U €€ MOrPeuIHOCTh BEIOCUTICUCTA, €CIIA OH U3
nyHKTa A B myHKT b exan co ckopocTthio 2042 kM/4ac, a Ha3aJ, — CO CKOPOCTHIO
15+1 xm/gac?

3apaua Ne 29,

KaxoBa BeposTHOCTb TOTO, uTO pu 100 OpOocaHUSIX MOHETHI YACTOTA MOSBICHUS
rep0a OyJeT OTIUYaThCs OT BEPOSITHOCTU p = 72 MEHbIIIE, ueM Ha 1/25, T.e. 4To
YHUCJIO TIOSIBJICHUS repOa OyeT 3aKII0YeH0 Mexay 54 u 46 cOOBITUIMU?

3agaua Ne 30.
ITycTh BepOoATHOCTH MOTY4YUTH OpakoBaHHOe u3aenue pasHa 0,01. KakoBa BeposiT-
HOCTh HaJuuus He Oosiee Tpex OpaKoOBaHHBIX MU3aenuit B maptuu u3 100 mryk?

3agaua Ne 31.

B notepee u3 1000 6uneroB umeercst ot BeIUrpseiil B 1000 py6., 10 Beiurpsliei
o 100 py6. u 100 Beurpsieit o 20 py06. Onpenenutb MaTeMaTUYECKOE OXKUIA-
HU€ BBIUTPHIIIA 110 OAHOMY OUJIETY.



3agaua Ne 32.

HemnocpeacTtBeHHbIM U3MEPEHUEM OBLIH IO MATH pa3 ONpe/leNIeHbl pa3Mephbl BHYT-
pennero (d) u Buemrnero (D) nuameTpoB mojioro nuiuHapa. OnpeaeauTh TOMIH-
HY CTEHOK LMJIMHJIpA U CPEAHIO0 KBAJAPATHUYECKYIO OITMOKY U3MEPEHUSI.

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.
N3mepeHus 3JEKTPUIECKOTO COMPOTUBIICHUSI R METHOTO CTEpIKHS MIPH Pa3IMIHOM
temmeparype (1°mo llenbcuro) nanu ciemyronme pe3yIbTaThl:

t° 119.1 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

Hatitu k03¢ durmenTs! IMHEHHOM 3aBUCUMOCTH R OT t METO/10M HAaUMEHBIIINX
kBaaparoB. OnpeneuTh ONTMOKY U3MEPEHUN U IOBEPUTEIbHBIN HHTEPBAJI JTUHEH-
HOW 3aBUCHMOCTH.

4.3 Kputepuu OlleHKH 0 MPOMEKYTOUHOM aTTeCcTAlUU

CrtyneHTbl 00513aHbI CIaTh 9K3aMEH B COOTBETCTBUU C PACIIMCAHUEM U Y4eO-
HBIM TUIAHOM.

DK3aMeH M0 JUCHUIUIMHE MPECIEeNYIOT Ledb OLEHUTh padoTy CTyJEHTa 3a
KypC, MOJIYyYEHUE TEOPETUUYECKUX 3HAHUM, UX MPOYHOCTh, PA3BUTHE TBOPYECKOTO
MBIIIJICHUS, TPUOOpETEHNE HABBIKOB CaAaMOCTOSTEIBHOM paboOThl, yMEHUE TpUMeE-
HSTb [MOJYyYECHHbBIEC 3HAHUS JI PELICHUS IPAKTUYECKUX 3a7a4.

DK3aMeHaTopy MPEAOCTABISAETCA MPAaBO 3a4aBaTh CTYIAEHTAM JOIOJIHUTENb-
HBIC BOIIPOCHI 10 BCel yUeOHOM mporpaMMe JTUCIUILUTHHBI.

dopma NpoBeACHUS FK3aMEHA: YCTHO, C MUCbMEHHBIM PEIICHUEM 3a/1a4d U
OCHOBHBIMH T€3HCaMU 10 TEOPETUUYECKUM U JOTOTHUTEIBHBIM BOIIPOCAM.

CryneHThl UMEIOT MPaBO Ha JIOCPOUYHYIO ATTECTAIMIO B CIydasX: a) caMo-
CTOSITEILHOTO PEILIEHUs BCEX 3ajlay M0 Kypcy; 0) HHUIIMAaTUBHOMY HAIUCAHUIO pe-
depatos o Temam «Kpurepuu nogodus» n «CoBpeMeHHast 3TaJOHHAs 6a3ay.

PesynbTaT caaun sk3aMeHa 3aHOCHUTCS MPENOJaBaTelieM B 3K3aMEHAllMOH-
HYIO BEIOMOCTb 1 3aYETHYIO KHUXKKY.

TpeboBaHus Kk 3HAHUAM: OaKallaBp JOJKEH 00J1a1aTh 0A30BBIMU U YTIIyO-
JICHHBIMU 3HaHUSAMU (DU3NYECKUX OCHOB M3MEPEHHUS U COBPEMEHHOW 3TaIOHHOMU
0a3bl; UMETh 0011lee MPEJCTABICHUE O MPUMEHSEMBIX U MEPCHEKTUBHBIX TEXHOJIO-
rUsix o0IIel TeOpur M3MEPEHUs, MPUHIUIIAX MOCTPOEHUS U (PYHKIIMOHHUPOBAHUS
M3MEPUTENBHBIX YCTPOICTB U CHCTEM, a TAaK)Ke YIri1yOJICHHbIE 3HAHUS B BOIPOCAX
UX SKCIUTyaTalliH, COMTPOBOXKICHUS U 00CITyKUBaHUS,



TpeGoBaHusi K XapakTepucTHKaM yYMEHUH W BJIaJeHHil OakanaBp 10J]-
KEH YMETh MPOBOJUTH KOMILJIEKCHBIE U3MEPEHHUSI, BHIOJIHATh KOMIUIEKCHBIE MTPO-
€KThl, OCYILECTBIIATh KOMMYHHMKAMU B MPOPECcCUOHAIBHON chepe ¢ IPUMEHEHU-
eM 0a30BbIX U yriayOJeHHBIX 3HAHUM O0IIEH TEOPUH U3MEPEHUM.

Kpurepuu oueHku cpopMrupoOBaHHBIX KOMIIETCHIIMI:

- 00yyaeMbIil IMEET ONpeEeTICHHOE IPEACTABICHUE O BHEITHUX CBOMCTBAX U
MIPU3HAKAX U3YYaE€MBIX MPEIMETOB U SBJICHUN, HO HE MPOSABISET UX TOJHKHOU OC-
MBICJIEHHOCTH Y HE CIPABJISAETCA C BBITIOJIHEHUEM COOTBETCTBYIOIINX MHUCHbMEHHBIX
U SKCIIEPUMEHTAIILHBIX padoT (HEeyI0BIL.);

- o0yyaeMblil UMeeT YeTKHEe MpeACTaBiIeHUs 00 M3ydyaeMbIX MpeaMeTax U
ABJICHUSX, TTOHMMAeT HUX CYUIHOCTb, OJHAKO OOHApYXXMBAaET 3aTPYyAHEHHE B HX
BOCIPOU3BEACHUH U MPUMEHEHUU HA MPAKTUKE, YTO MPUBOAUT K HEOOXOAUMOCTH
YTOUHSIOIIMX M JIOMOJHUTEIBHBIX BOIPOCOB B IIPOIIECCE MPOBEPKH (YIAOBJ);

- o0ydaeMblif JOCTaTOYHO IIOJIHO OCMBICINJI MaTepuaj, ¢ MNOHUMAHHUEM
(GopMyIHpyeT COOTBETCTBYIOLIME MOHATHS (TEOPETHUYECKUE IMOJOKEHUS), XOTA
npu UX 0OOOCHOBAHUHU M BOCIIPOU3BEACHUM HYXIACTCS B HEKOTOPBIX YTOYHEHUSX,
OoOHapy’>KMBaeT yMEHHE IMPUMEHSATh YCBOCHHBIC 3HAHUS HA MPAKTUKE, TOMycKas
MEJIKHE, HeCYIIIECTBEHHBIC HEIOUEThI B MMCBbMEHHBIX padoTax (Xop);

- BBICILIMH YPOBEHb BJIAJCHHUS MaT€pPHAJIOM COCTOUT B €ro TJTyOOKOM OCMBIC-
JICHUU Ha TOHSATUIHOM YPOBHE, B YMEHUHU CBOOOJIHO U JIOTUYHO BOCTIPOU3BOJIUTH U
00OCHOBBIBaTh COAEPIKAIINUECS B HEM I0JIOXKEHUS TPUMEPAaMU U (aKTaMH, a TaKxKe
HE JOIYyCKaTh OMIMOOK NpH BBHIMNOJIHEHUHM MHCBMEHHBIX U MPaKTUYECKUX padoT,
MPOSIBIISITH CAMOCTOSATENIEHOCTh U 3JIEMEHTHI TBOPYECTBA (OTJI).

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbLHOUW Y4eOHOU JIUTEPATYPbI, He-
00X01UMOii I OCBOEHUS TUCUMILIMHBI «DU3NMUYeCKHE OCHOBBLI U3MEPEHNH U
TAJTOHBLD»

5.1 OcHoBHasi IMTEpaTYpa:

1. ITonog I'.B., 3emckoB [O.I1., Kpamaun b.H. ®u3nueckre 0CHOBBI M3MEPEHUM
B TEXHOJIOTHUAX MHUIIEBOM W XUMHUYECKON MPOMBIIUICHHOCTH: y4. Imocodue —
CII6: JIans, 2015.

2. Morunes A.B., ITak H.U., Xennep E.K. Nudopmatuka: yaebHoe nmocodue st
ctyneHToB By30B / moxa pen. E.K. Xennepa. 7-e¢ u3zn., crep. - M.: Akagemus,
2009. - 841 c.

3. 3aitnens, A.H. Omulku u3mepeHnit pu3ndecKnx BeIUIHH [ DICKTPOHHBIHN pe-
cypce] : yaebnoe mocooue / A.H. 3atimens. — DnektpoH. gaH. — CaHKT-
[TetepOypr : Jlans, 2009. — 112 c. — Pexum gocryma:
https://e.lanbook.com/book/146

5.2 JlonosiHUTeILHAS JIMTEpaTypa:

1. Ceprees A. I'. Metposiorusi: YuebHoe nocoOue jisi CTyA€HTOB By30B / M.:
Jloroc, 2002. - 407c.


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

2. [Tonssx A. A. OcHOBHBIE MOHATUS MeTpojoruu. Meronbsl nsmepenui. Ilo-
IpeiHocTU u3Mepennii: Meron. nocobue / 'occranmapt Poccun, Akagemus ctas-
JapTu3aiuu, Metposiorud u ceprudukanuu (yueOHas), Kpacuonmap. ¢un., Kad.
Metporaoruu. - Kpacuonap, 2002. - 34c.

3. OcHOBBI U3MepeHU. J[aTUNKHU U ANEKTPOHHBIE TPUOOPHI : [yueOHOE TTocoOue]
/ Knaaccen, Knaac b. ; Knaac b. Knaaccen ; nep. ¢ aurn. E. B. Boponosa, A. JI.
Jlapuna. - 3-e uzn. - Jonronpyaueiit : Uarennekr, 2008.

3. EBmokumoB @.E. TeopeTrueckue OCHOBBI AJIEKTPOTEXHUKH: YUeOHUK —M.
Axanemus, 2004

4. TaprakoBckuii J{. @. MeTponorus, CTaHAapTU3alUUs U TEXHUYECKUE CPEJICTBA
U3MepeHuii: YueOHUK il cTyAeHTOB By30B / M.: Beiciias mkona, 2002. - 205c¢.

5. Morunes A.B., ITak H.W., Xennep E.K. Undopmatuka: yaedGHOE ocodue st
ctyaeHToB By30B / moa pen. E.K. Xennepa. 7-e uzn., crep. - M.: Akagemus, 2009. -
841 c.

6. Morunes, Anexkcanap Baagumuposnu. [Ipaktukym no nndopmartuke:
[yaeOHOe mocobue a1t CTyIeHTOB By30B] / Morunes, Anekcanap Bragumuposuy,
[Tak, Hukonaii Muce6osuy, Xennep, Errenuit Kapnosuu ; A. B. Morunes, H. 1.
[Tak, E. K. Xennep ; nox pex. E. K. Xennepa. - 5-e uzn., crep. - M.: Akanemus,
2009. - 607 ¢

/. HoBukoB, Hukoaaii FOpseBuu. Teopus mkan. [IpuHiuns: mnoctpoeHus sa-
JIOHHBIX MPOIEAYP U3MEPEHUs, KONUpOoBaHus U ynpasieHus / Hosukos, Hukomnaii
IOpweBuy ; H. 10. HoBukos. - M.: ®DU3MATIINUT, 2009. - 501 c.

8. bymenena, }0.W. Kak npaBunsHO Hamucath pedepar, KypcoBYIO U JUILIOM-
HYI0 paboThl: YueOHoe mocobue /s 6akanaBpoB [DIEKTpOHHBIN pecypce] : yueo.
nocobue — DNeKTpoH. JaH. — M.: M3naTenscko-Toprosas koprnopaius «Jlamkos

u K°, 2016. — 140 c. — ISBN 978-5-394-02185-5. — Pexum noctymna:
https://e.lanbook.com/book/93331
Q. Hosukos, FO.H. [loaroroBka u 3ammTa 0akanaBpcKoi pabOThI, MarucTep-

CKOM JUCCepTalluK, TUIIOMHOTO MPOEKTa [ DIeKTPpOHHBIN pecypc] : yued. mocodue
— OnektpoH. gaH. — CII6. : U3marenscTBo «Jlanwy, 2017. — 32 ¢. — ISBN
978-5-8114-2267-8. — Pexxum nocrtyna: https://e.lanbook.com/book/94211.

5.3. Ilepuoanyeckue u3aaHms:
«Poccuiicknil XUMHYECKHUM )KypHAI» U Ap.

6. Ilepeuenn pecypcoB HHPOPMAMOHHO-TEJTEKOMMYHHMKAIIMOHHOM CeTH
«IHTepHETY», HEOOXOAUMBIX JIJII OCBOCHUS JUCIMUILTMHBI
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 calThl BeIYIIUX rOCyaapcTBeHHbIX BY30B U Hay4yHbIX Opra-
Hm3anuit PO: MI'Y, CIIoI'Y, PXTY, HT'Y, Kyol'Y, PAH P® u np.
3apyOexHbic BeAye HayuHnbie U yueOHbie neTpel: NBS USA, MTI UK, ChLab
Japan, NSRDS wu np.
WuTepakTrBHAs 0a3a qaHHBIX KHHT U JKypHajIoB SpringerLink.



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

7. Meroanueckue YKa3aHUsl QI O00y4alOIIMXCHA 10 OCBOCHMIO

AUCHUTITHHBI
Ne | HammenoBanwue pas- ®opMBbI CAMOCTOSTENBHOU PAOOTHI DopMmsbl
nena OTYETHO
CTH
1 Beenenue. AKTyannszanus COJIEpKaHUS TeM | YO
M3y4aeMOMN JUCIUIUINHBI

2 Ousnyeckue Benu- | CaMOCTOSTENbHOE U3YUEHHE PA3/IECIIOB. YO, JIP
quHBl W eAuHHIBI | [ToAroTOBKA K 1TaOOPAaTOPHBIM 3aHITHIM
U3MEPEeHUI Pabora ¢ yueOHoOM nuTepaTypoii, 6azamu

JTAHHBIX B ceTH Internet.

3 OnemeHTsl  Teopuu | CaMOCTOSATENHHOE U3yUEHUE PA3EIIOB. YO,
nonobuss u ananusa | PaGora ¢ yueOHoil nutepaTypoii, 6azamu KCP
pa3MepHOCTEe JaHHBIX B ceTu Internet.

4 Knaccuueckue u3- | CamocTosiTeIbHOE U3yUEHUE PA3IEIIOB. YO, JIP
MepuTelbHble  cuc- | [ToaroToBka K 1a00paTOPHBIM 3aHATHIM
TEMBI. Pabora ¢ yueOHoI nmuTepaTypoit, 6azamu

IAHHBIX B ceTH Internet.

5 DneMmeHThl  coBpe- | CaMOoCTOSTETbHOE U3YUEHHE Pa3/IeIOB. YO
MEHHOU ¢busuue- | Pabota ¢ yueOHOM nuTepaTypoi, 6azamu
CKOM KapTHUHBI MHpa | JTaHHBIX B ceTu Internet.

6 [TpuHunuansHas CamocTosTeNbHOE N3YUYEHHUE Pa3/IeioB. YO
HEBO3MOXKHOCTh Pabora ¢ yueOHoM nuTepaTypoi, 6azamu
MOJTHOTO  yCTpaHe- | JaHHBIX B ceTu Internet.

HUSL  HEOIpEIeNICH-
HOCTU PEe3yJbTaTOB
U3MEPEHUIN

7 OynaaMmeHTanbable | CaMOCTOSTEIPHOE U3YUEHHUE Pa3/IeNIOB. YO
npenensl  To4HOCTH | PaGoTta ¢ yueOHoit nutepaTypoii, 6azamu
U3MEPEHUIN IAHHBIX B ceTu Internet.

Oranonsl  ¢usnde- | CamocrosiTenbHOE U3yueHue pasaenos. YO, JIP,
CKUX BenW4MH U 10- | [lonroToBka K 1a00paTOPHBIM 3aHATUSIM. KCP
BEPOYHbBIE CXEMBbI PaGoTa ¢ yueOHoi1 tutepaTypoii, 6azamu

IAaHHBIX B ceTH Internet.
AnnabaTtnyeckue CamMocTosATeNIbHOE 3YUYCHHUE PA3/ICIIOB. YO
uHBapuaHTel. ®u3n- | Pabora ¢ yaeOHoi nutepaTypoii, 6azamu
YecKue MPUHIMILI | JaHHBIX B ceTu Internet.
CO37aHus COBpe-

MEHHOW ATaIOHHOMN
0a3bl C MCIIOJIb30Ba-
HUEM  (PU3MYECKUX
apdexToB u sBIE-
HUH.




8. Ilepeuenb WH(POPMANUOHHBIX TEXHOJOTWH, HMCMOJb3yeMbIX MPH
OCYlIeCTBJIEHHMH 00pa30BaTeJIbHOIO Mpoiecca No JUcCHMILIUHe «DPu3ndeckue
OCHOBBbI U3MeEpPEeHUl U ITAJIOHBD)

8.1 IlepevyeHb HEOOXOAUMOI0 NPOrPAMMHOIO0 o0ecneYeHus

B kypce nabGoparopHblx pabOT HCMONB3YETCS CIEAYIOIIEe MPOrPaMMHOE
obecneuenue: Microsoft Office (Word, Excel), ACD Labs Chemsketch, Kommbio-
TepHas nporpamma Hyper Chemistry .

8.2 [lepeyenp He0OXO0AUMBIX HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. KoncyasrantlLmroc//www.consultant.ru

2. ®enepanbHbld LEHTP HWHOOPMAIMOHHO-00PAa30BATENbHBIX PECYPCOB.
URL.: http://fcior.edu.ru/.

3. Poccwuiickuii oOpa3oBatenbHbiii moptan. URL: http://www.school.edu.ru/

9. MarepuanbHO-TeXHUYecKasi 0a3a, HeoOXoAMMasi /ISl OCYIIEeCTBJICHUS
00pa30BaTEJBbHOI0 MPOLECCA N0 JUCHHUILTHHE

JIist MaTepuanbHO-TEXHUYECKOTO 00eCreYeHus] AUCIUIUINHB « DU3nyecKue
OCHOBBI M3MEPEHUN U 3TAJIOHBD» HCIOJB3YETCs J1a00paTopHOE OOOpYIOBAaHUE U
yuyeOHO-Hay4YHasi anmnaparypa (MHTEpaKTUBHAs JIOCKa, AEMOHCTPAI[MOHHbBIE MOJIe-
u). [I9BM ypoBus He Hmxke Pentium IV ¢ oneparnmonnoii cuctemoirt Windows
XP / Windows 7.

MarepuanbHO-TEXHUUECKOE 00ecTIeYeHUEe TUCIUTUIMHBI (MO-

Ne Bug pa6or
JTyJIsl) ¥ OCHAIIIEHHOCTh
1. JIeKIIMOHHEIE 3aHATUA Jlekunonnas ayauropus 422C, ocHalleHHas MPE3EHTAIMOH-
HOW TEXHHKOW W COOTBETCTBYIOIIMM MPOTrpaMMHBIM OOecIie-
YEHUEM.
2. CeMmuHapcKue 3aHATUA | -
3. JlaGoparopHusie 3aHs- | JlJaboparopuss 422C, yKOMIUICKTOBaHHas CHEIAATU3UPOBAH-
THS HOW MeOEJIbI0 M TEXHUYECKUMU CPEICTBAMHU O0YUCHUS.
4, KypcoBoe mpoekTupo- | -
BaHHE
5. I'pynnoseie (unauBu- | Aynutopust 422C, ocHalleHHasi MPE3EHTAIIMOHHOW TeXHHKOM

NyalbHbIE) KOHCYJIbTa-
U1

" COOTBCTCTBYIOIIUM IIPOTrpaMMHBIM oOecIieyeHHEM.

6. Texkymuii  KOHTpPOJb, | Aynutopus 422C, ocHalleHHasl NMPE3E€HTALUOHHON TEXHUKOMN
MPOMEXYTOYHAsi aTTe- | U COOTBETCTBYIOIINM MPOTPAMMHBIM 00€CTICUCHHEM.
cranms

7. CamocrositenbHas pa- | Kabuner ans camocTosiTeNbHON pabOThI, OCHAIICHHBIH KOM-

oora

NBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO IOJKIIOYEHHS K CETU
«MHTEpHET», MpOrpaMMOil SKpaHHOTO yBEIMUYEHUS U obecrie-
YEHHBI  JOCTYIOM B  JJIEKTPOHHYIO  HMH(OPMAIMOHHO-
00pa30BaTeNIbHYIO CPEAY YHUBEPCUTETA.
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