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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Heab ocBoeHusi TUCHUMILIMHBI «DPU3HYECKHE OCHOBbI M3MEPEHUIl U ITAJOHBD):
O03HAKOMJICHHE CTYJEHTOB C (PU3UYECKMMH OCHOBAMH MpOIECCa H3MEPEHUS M CHCTEMOM
BOCITPOM3BEICHUS €AMHUI] (PU3NUYECKUX BEIMYMH M TEepefadynd pazMepa CpeicTBaM H3MEpPEHUH,
croco0aM OIEHKH TOYHOCTU (HEONPEIeICHHOCTH ) U3MEPEHUH.

1.2 3agauu AUCHMIINHBI

3agaun yuyeOHoM nucuuminebl «PU3ndyeckue OCHOBBI H3MEPEHUI U ATATOHBI». U3yUCHHE
3aKOHOMEPHOCTEH W3MEpPEHHH; METOJOB TEOpUU TMOJO0MS UM Pa3MEPHOCTEH; THUITOBBIX
U3MEPUTENIBHBIX CHCTEM; 3JIEMEHTOB COBPEMEHHOH (M3MYECKOH KapTUHBI MHpa; MpolieM
(U3UKO-TEXHUYECKOTO 00eCTIeYeHUsI HH)KEHEPHBIX PEHICHUH MpobieM n3MepeHuit; pru3ndeckux
IOPUHIUIIOB CO3/JaHUS COBPEMEHHOM STaJloHHOM 0a3bl € HCIHOJb30BAHUEM PA3IUYHBIX
¢u3nUecKux SBICHUWH; TIOATOTOBKAa K BBINOJHEHHIO U 3alUTE 3KCIEPHUMEHTAIBHBIX
KBATM(UKAIIMOHHBIX padoT.

1.3 MecTo AuCUMIIIMHBI (MOXYJIS]) B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

JucunnnmnHa «®@uU3HM4ecKrue OCHOBbI M3MEPEHUM W ATAJNIOHBI» OTHOCHUTCS K YacTH,
dbopMupyemoii yuactHukamMmu oOpa3oBaTeNnbHbIX oTHOIIEeHUH broka 1 "ducuunmuasl (Momgymnu)"
yuebHoro 1uiasa. B cooTBeTcTBUM ¢ pabO4YMM yuyeOHBIM IIJIAHOM JMCLUIUIMHA M3ydaeTcs Ha 1
Kypce. Bug npoMexyTouHOl aTTecTaluu: 3K3aMeH.

JlanHasi AUCIHUIUIMHA SBJSICTCS  MPEIIISCTBYIOMICH ISt METPOJIOTHUYECKUX U
€CTECTBEHHBIX TUCIUIUIMH HampaBieHus ooyuenus 27.03.01.

1.4 TlepeyeHsb MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO AUCHUILINHe «Du3nyeckue
OCHOBbI HM3MEpPEeHHMii W JTAJOHBI», COOTHECEHHBIX ¢ IUIAHHPYEMbIMH pe3yJbTaTaMu
O0CBOEHHS 00pPa30BaTEILHOI MPOrPaMMBbl

W3yuenne paHHOW y4yeOHOW JMCIUIUIMHBI HANpPaBICHO Ha (OPMHPOBAHUE Y
00yJarouXxcs CICIYIOUUX KOMITETEHIIUN

KOI[ 1 HAUMCHOBAHUEC MHAUKATOPA PeSyJ'ILTaTLI 06y‘ICHI/I$[ 0 JUCIHUIIJIMHE
JOCTHXXCHUA KOMIICTCHIIMNA

OIIK-1: ciocoOeH pemiath 3a1a4u NpoPecCHOHATILHON IEATSILHOCTH HA OCHOBE TIOJIOKEHHM, 3aKOHOB
W METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MATEMATHKH

HOIIK-1.1 ObnamaeT HEOOXOAUMBIMHU 3HAHUSAMHU | 3HAeT: OJTalmbl aHalIW3a 3aJad B NPOQPecCHOHATBHOM

JUIA aHaJIk3a 3a71a4 B HpO(i)eCCI/IOHaHBHOI\/‘I JACATEIBbHOCTHU HAa OCHOBEC HOJ'IO)KCHHﬁ, 3aKOHOB U MCTOJOB B
JACATCIBbHOCTHU HA OCHOBEC HOJ'IO)KCHI/Iﬁ, 3aKOHOB U 00J1aCTH €CTECTBEHHBIX HAYK 1 MATCMAaTHUKH

MCTOO0B B 00/1aCTH €CTECTBEHHBIX HayK 1 YmMmeer: ONpCACIINTL LCJIb, 3aJa4u, AKTYyaJIbHOCTb aHaJn3a
MaTCMaTUuKU 3aga4 B HpO(beCCHOHaHLHOﬁ JACATCIIBHOCTH Ha OCHOBC

MOJIOKEHNM, 3aKOHOB U METOJO0B B 00JIaCTH €CTECTBEHHBIX
HayK U MaTeMaTHKH

VMMeer HaBBIKM: JE€MOHCTpAalUd 3HAHUI IIOJO0XKEHUIA,
3aKOHOB M METOIOB B OONACTH ECTECTBEHHBIX HAyK H
MaTEeMaTHKH

NOIIK-1.2. Bribupaer u OPUMEHSET | 3HAET HOPMAaTUBHBIE U METOJUYECKUE  JOKYMEHTHI,
COBpPEMCHHBIE HM3MEPHTENIbHBIE IPOIECCHl M | PErJaMEeHTHPYIOIIHME BONPOCH! BHIOOpa METOMOB M CPEACTB
TEXHOJIOTUH; COBPEMEHHYIO HW3MEpHUTENBHYIO, | W3MEpeHuil; 00JacTH NpPUMEHEHHS METOJOB H3MEpEHHIA;

BBIYHMCIINTEIbHYIO TEXHUKY M WH()OpMalMOHHbIE | TEXHHYECKHE XapaKTepUCTHKH, KOHCTPYKTHBHBIE
TEXHOJIOTMA TIpY pEIICHWH THUIIOBBIX 3a7ad B | OCOOCHHOCTHM, Ha3HAUYEHHE W TIPUHLUIBI [PUMEHEHHS
obuiacTu mpodhecCHOHATBHON e TETbHOCTH. CPEICTB U3MEPEHUIl

YMEET aHAJIM3UPOBaTh BO3MOXKHOCTU METONOB U CPEACTB
M3MEpEeHUl; MPHUMEHATh H3MEpUTEIbHOEe 000py/sOoBaHUE,
HeoOXonuMoe JUIs TPOBEICHHWS W3MEPEHHH; MOIyJaTsh,
HHTEPIIPETUPOBaTh M AHAIM3UPOBAaTb  PE3YJIBTAThI
n3MepeHuil

BJIaJIe€T HABBIKAMH BBITIOJTHEHHUS 0CO00 TOYHBIX M3MEPEHHUI
pu pelLIeHuH THIIOBBIX 3a1a4y B obnactu




Kon n HanMeHOBaHUE HHIUKATOPA PesynbTarhl 00ydeHuUs IO TUCIIUTUTHHE
JOCTHIKEHMUST KOMITETEHIIHH

PO eCCUOHANBHOM JeSITEIBHOCTH

Pesynpratel 00yueHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATEJIBHOM paboThl O0Oy4yaromMXcsi B COOTBETCTBUU C
YTBEP)KJICHHBIM YYE€OHBIM IIJIAHOM.

WHaukaTtopel  JOCTM)KEHUS KOMIIETEHLUMH  CUMTAlOTCA  COPMHUPOBAHHBIMU  IpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YJIbTATOB OOYyUEHUSI.

2. CTpyKTypa H coJep:KaHHe TUCHUILIUHBI «DPHU3HYECKHE OCHOBBI M3MEpPEHH H
TAJTOHBD>

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TpyI0EMKOCTh JAUCHUILIMHBI COCTAaBIsACT 4 3aueTHBIX eauHuIsl (144 gaca), ux
pacmpezenieHue Mo BuaaM padboT IPeCTaBICHO B TAOIHIIE

Bunst padot Bcero ®dopma o0ydeHHS
4acoB OYHast
1
ceMecTp
(dacern)
KonTakTHasi paboTa, B TOM 4HcJIe:
AyauTOpHbBIE 3aHATHSI (BCET0): 68 68
3aHATHSA JIEKIIMOHHOTO THIIA 34 34
nmabopaTOpHBIE 3aHATH 34 34

IMPAKTUYICCKUC 3aHATHUA

CCMHMHAPCKUC 3aHATHUL

HWNnas koHTaKTHas padora:

KonTtpons camocrosrensHoi padbotsl (KCP) 4 4
IIpomexxyrounas arrecranus (MKP) 0.3 0.3
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 36 36
OdopmiteHre 1a00paTOpHBIX padoT 17 17
CaMocToATeIhbHOE N3YYEHHUE TEOPETHUECKOTO MaTepraia 17 17
CamocTosiTeNIbHOE pelleHue 3a1aq - -
IToaroToBka Kk TeKyleMy KOHTPOJIIO 2 2
Kounrtpoasb:
[ToaroroBka Kk sK3aMeHy 35.7 35.7
Ooman gac. 144 144
TPYA0eMKOCTh B TOM 4HcJie KOHTAKTHasi padora 72.3 72.3
3a4. e 4 4

2.2 Copepxanue TUCHUILNINHBI «PU3HYECKHE OCHOBbI H3MEPEHUH H ITAJIOHBD)
Pacnpenenenne BumoB yd4eOHOU pabOTHI M HX TPYJOEMKOCTH TIO pa3JieaM JAUCIUTLTHHBIL.
Paszernsl (TeMbl) TUCIMILIMHBL, H3ydaeMble B 7 ceMectpe (o4Hast hopma o0ydeHUs)

KosmuectBo yacos
Bueayaur
Ne HammenoBanwne paznenos (Tem) AymropHas op}im
Bcero pabora

pabora

JI 113 JIP CPC
1. Bsenenue. 4 2 - - 2
2. Ou3nuecKue BEIUUUHbI U €IUHULBI U3MEPEHUI 18 2 - 12 4
3. DJIeMeHTBI TEOPHH TT000MSI U aHATIN3a Pa3MEpHOCTEN 6 2 - - 4
4, Krnaccuueckue naMepuTenbHble CHCTEMBI. 12 2 - 6 4
5. DJeMeHTBI COBpEMEHHOH (PU3NUeCcKOil KapTHHBI MUpa 8 4 - - 4




6 [TprHIMNMaTbHAS HEBO3MOXKHOCTH ITOJTHOTO YCTPAaHEHUS 8 4 - - 4
HEOIPEe/ICJICHHOCTH Pe3yIbTaTOB U3MEPEHUH
7. DyHIaMeHTaNIbHBIC IPEAETbl TOYHOCTH H3MEPEHNH 16 4 - 8 4
8. OtanoHs! PU3NIECKUX BEIHMINH 1 TOBEPOUHBIE CXEMBI 16 4 - 8 4
AnmabaTtudeckrie HHBapHaHTHL. OU3MYECKIe PUHITHITEI 16 10 - - 6
9. CO3/IaHMs COBPEMEHHOM 3TaJIOHHON 0a3bl ¢ UCTIONb30BaHIEM
(uznaecknux 3¢ (HeKTOB U ABICHUI.
HUTOI'O no pazdenam oucyuniutul 34 34 36
KonTtpons camocrosrensroit pabotsr (KCP) 4 - - - -
IIpomexxyrounas arrecranus (MKP) 0.3 - - - -
IToaroTOBKA K TEKyIIeMy KOHTPOIO 35.7 - - - -
OO611ast TPyZOEMKOCTh 110 TUCTIATUIHHE 144 - - - -

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTtopHbie
sansaTus, CPC — camocrositenpHas paboTa CTy/IeHTa

2.3 Coaep:xanue pa3iesioB (TeM) THCHHILINHBI «DU3HYecKHe OCHOBBI H3MepPEeHUil 1
TAJIOHBID»
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaumenoBanue pazgena

dopMa TEKyIEro

Ipesesbl TOYHOCTU
HU3MepEeHui

HepaspbiBHass cBsI3p  MUKpOMHMpa U Makpomupa. Buabl
B3aUMOJICHCTBUI. DJeMeHTapHble 4JacTHIlpl. [loTeHIMaapHbIe

No (Tembl) Conepxanue paszzena (TeMbl) KOHTpOIIA
1. |Bsenenue. OCHOBHBIE MOHSTHSA U ONpeaeneHusA. l3MmepeHHe Kak |yCTHBIH ompoc
mpouecc IO3HAHUS —OKpyxkatomero wMupa. CymHOCTB
n3Mepenuit. Knmaccndukanms n3MepeHuit.
2. |Duzndeckue BenuuuHH U |On3nyueckas BenuuuHa. PasMepHOCTh (U3UYECKUX BETUYMH M |yCTHBIA OIpoC
SIMHHUIIBI H3MEPEHUH nx knaccupukanysi. CHCTEMBI IMHUI N3MEPEHUSL.
3. |OmemeHTHI TEOpHH Ananm3 pasMepHocTel (Qusndeckux BenmuuH. [logoOHBIE|yCcTHBIA ompoc
mofo6us 1 aHaNH3a cucteMsl. Kpurepnn nmogobusi.
pazMepHocTel
4. |Knaccuueckue [IpuHIUIBI TOCTPOCHUS U3MEPUTENBHBIX cucTeM. OCHOBHBIE|YCTHBIN OIpOC,
HU3MEpUTENbHBIE (byHKIMM U3MEpUTENBbHOM cucTeMbl. MneannsupoBanHas 610k-|JlaboparopHble
CHCTEMBI. cxema U3MEPUTEIIbHOMI CHCTEMBI. Baxneitmue [paboTs
(GyHKIMOHANbHBIE ~ OJIOKM  M3MEPUTENbHOW  CHCTEMBIL.
W3meputenbHbIe npeoOpazoBaremny. [Ipeo6pazoBanue
HE3JIEKTPUUECKUX CUTHAJIOB B JJEKTPHUYECKUE.
Knaccudukanms namepuresnsHbIX npeodpasoBaTeneil. MeTo s
n3MepeHni, 00JacTb WX NPUMEHEHUs, WX JOCTOMHCTBA H
HEJIOCTaTKH
5. |DmemeHTHI coBpeMeHHOW |Dm3nueckas KapTUHa MHpa. Mexannueckas 1|YCTHBIN OIpocC
(bU3nYEeCKOM KapTHHBI JIEKTpOMAarHuTHass KapTuHel Mupa. Kpmsuc ¢usnkn n
MHpa "HoBeHIIasg peBosoLMsA B ectecTBOo3HaHMU". IlocTosIHHBIE
HeoOpaTuMble UW3MEHEeHHs BceneHHodl u  craOMIBHOCTB
(byHIaMEeHTaNbHBIX (U3MYECKUX IOCTOSHHBIX: [TpuHIMIBI
OpraHU3aIlK COBPEMEHHOT0 HayyHOro 3HaHus. [IpocTpaHcTBO
M BpeMs, TOlNe W BEIIeCTBO,  B3aWMOJIEiiCTBHE,
B3aMMOIIPEBPAIEHUS]  YaCTHII, ¢busnueckuii  BaKkyyM,
BEPOSITHOCTh B COBPEMEHHON KapTHHE MHUPA.
6. |[IpuHuunuansHas (xBaHTOBaHME). KopmyckymsipHO-BOTHOBOI JlyaJIu3M. |yCTHBII OIIpOC
HEBO3MOXHOCTb MOJIHOTO |COOTHOIIEHHE HEOIIPEeIeICHHOCTH U TIPHHITHIT
yCTpaHEHUs JIOTIOJTHUTENBHOCTH KaK MPUYMHBI HEBO3MOXHOCTH MOJHOIO
HEOIPEEIEHHOCTH YCTpaHEHUs] HEONPEAENCHHOCTH pE3yIbTaTOB H3MEPEHUI.
pe3ynbTaToB n3MepeHuil |B3anmoBiusHIE 00BEKTOB MHKpO- M Makpomupa. [Ilymsr:
BIMSHHE OPOYHOBCKOTO JBMKEHHS, TEIIOBOU HIyM, pOOOBOH
a¢dexr, bukkep-3Q ek, reHepaluOHHO-
PeKOMOMHAIIMOHHBIA IITyM, KBAaHTOBBIA ImIyM. CaMOIBIDKEHHE
MaTepul Kak (yHIAMEHTAJIBHBIH HCTOYHHK ITOTPEUTHOCTEH
HU3MEpEHUi.
7. |®yHOaMeHTaIbHBIE CoBpeMEeHHBIE TIPEACTaBICHUS O MHKPO- W MaKpPOMHpE.|yCTHBIH OIpoc




pecypchl CTaOWIIBHOCTH IapaMeTpoB (HU3MYECKUX OOBEKTOB
MHKpoMHupa. OU3NKO-TEXHHIECKOE 00eCIIeueHNEe HHKEHEPHBIX
pemeHni, mTpoOIeMBl Tepenadn CTaOWIFHOCTH OOBEKTOB
MHKPOMHpPA MHUKPOCKOIIMYECKHM OOBEKTaM H3MEPHUTEIIBHBIX
IpUOOPOB M CHCTEM.

8. |Dranons! pmnuecknx  |Kimaccudukanms 3TaJOHOB. DTAJIOH €AWHUIIB! JJIHHBL. JTaOH |yCTHBIH OTpoc,
BEJIMYMH U TIOBEPOYHBIC |€AMHWIBI BPEMEHH M YacTOTHl. JTalOH EAWHHIBI Macchl [JlabopaTopHbie
CXEMBI OTanoH eqUHUIBI CUIIBl TOKA. DTaJIO0H €JUHHULBI TEMIIEPATYPEL. [pabOTHI

OTajoH eOUHUIBI CHWIbl CBETa. JTajlOH TEJIEeCHOIro Yyrja.
[ToBepounble cxembl. MeTozpl nepenauyn pasMmepa €IUHHIBI
(du3nYeCcKoi BelMUnHbI. MeXIIOBEepOYHbIE HHTEPBAJIbI.

9. |Anmabarnueckue Tepmoanexktpudeckue siBneHus: 3eebeka 3(dexT, sSBICHMS|yCTHBIA OMpoc
WHBAapHaHTEHI. [enbrbe, Tomcona. TepmonpeoOpazoBaTenb CONPOTHBICHUS.
®uznueckue npuHIUIEL  |[anpBaHOMarHuTHBIE G QekThl: 3ddext Xomna, DTTHHCTAY-

CO3JIaHUs COBPEMEHHOH [3eHa, HepHcra, MarHuTopesucTuBHbIH.  KBanTOBaHHOE
STAOHHON 0a3Bbl C CONpOTHBIICHHE XOiIa M (yHAAaMEHTAIbHBIE ITOCTOSHHBIC.
HCTIOIb30BaHUEM Co3maHne STalIOHOB C IIOMOIIBIO KBaHTOBAaHHOTO 3(ddekra
¢usmaeckux 3¢ ¢pexToB U | Xora. SBnenue CBEPXIIPOBOAUMOCTH. O dexTsr
SIBIICHU. Ixo3edpcona. Ilpumenenme »s¢dexroB Jxozepcona mus
co3IaHMs 3TaloHOB. DPdexT AapoHoBa-boma. Ennnast Teopus
monst Beitma. Cesa3p  3¢dexroB  Kommrona, MeiicHepa,
3eemana, BasuioBa-Uepenkosa, Meccbayapa ¢poroaddekra, ¢
mosioxkeHussMu EnuHoi Teopuu mons u 3pdekrom AapoHoBa-
boma Ha kBaHTOBOM YypoBHEe. IIpuMeHEHHE KBAaHTOBBIX
3¢ (hEKTOB I CO3IaHKS ITAJIOHOB.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
CeMI/IHapCKI/Ie 3aHATUA - HE IPCAYCMOTPCHBI
2.3.3 JlaGopaTopHbIe 3aHATHUSA
Ne Tema Yac

1. |IIpsiMble, KOCBEHHBIE U COBMECTHBIC H3MEPEHHUS. 4

2. |AHTpomoMeTpHUYecKHe U3MEPEHHS 4

3. |Maremaruueckuii 1 GU3NICCKUN MasITHUKH. 4

4. |Crartuctmueckas 06paboTKa pe3yIbTaTOB U3MEPEHUI 4

5. |3mepeHue 3eKTpUYECKUX BEIMYUH METOAaMH HETIOCPEACTBEHHO OIICHKH U CPaBHEHHUA C Mepoil. |4

6. |M3ydeHue TepMOPE3UCTOPOB. 4

7. |M3y4eHue NPUHLIMIIOB AEHCTBUS raJIbBAaHUUECKOTO IEMEHTA. 4

8. |M3yueHue TepMOdIEKTPUICCKUX I (PEKTOB. 4

9. |O3HaKOMIICHHE C MAarHUTO-AJIEKTPUUECKUMH MTPUOOpamMu 4
HUTOTI'O: 36

2.3.3 IlpuMepHasi TeMaTHKA KypCOBBIX padoT
Kypcogas pabota He mpenycMOTpeHa y4eOHBIM TIJIAHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
00y4YalIUXCcs Mo JUCHHILINHE «DU3nvecKkne 0CHOBBI M3MEPEHHUIl U 3TAJTOHbD)

ITepedeHb yueOHO-METOUIECKOTO 00ECTICUSHSI TUCITUTUTHHEI T10

Ne Paszgen CPC BBITIOJTHEHUIO CAMOCTOSITETLHON paboThI
1 Bgenenue. Pannes, I'. I'. MeTtoabl u cpeacTBa U3MEpEHUN: y4eOHHK /ISl CTYJCHTOB BY30B
[ 2-e u3n., crep. - M. : Akanemus, 2004. - 331 c.
2 ®uznyeckue BeMMUUHEl 1 [OCHOBBI M3MEpEeHHH. J[aTuuKy 1 3JIeKTpOHHBIE TPUOOPHI : [yueOHOe mocodue]

CANHUIIBI I/I3M€pCHHﬁ

/ Kimaaccen, Knaac b. ; Kiaac b. Knaaccen ; nep. ¢ anrn. E. B. BopoHosa, A.
JI. Jlapuna. - 3-e uzn. - Jonronpyausiii : MaTemnext, 2008. - 350 c.




3 |Onementsl Teopun nonobus u |Pannes, I'. I'. Mertop! u cpencTBa U3MEpeHUii: y4eOHHK ISl CTYAESHTOB BY30B
aHanm3a pasmepHocreil |/ 2-e usg., crep. - M. : Axkagemust, 2004. - 331 c.
4 Knaccugeckue OcHOBHI H3MepeHnH. JJaTIuKu U 3JeKTPOHHBIE IPHOOPHI : [yaeOHOoe Tocobue]
m3MeputensHble cuctembl. |/ Kimaaccen, Kimaac b. ; Kimaac b. Kimmaaccen ; mep. ¢ anrn. E. B. Boporosa, A.
JI. Jlapuna. - 3-¢ m3x. - Honronpyassiii : MaremnexT, 2008. - 350 c.
5 OnemenTsl coBpemeHHOH  |[lomsasx A. A.. OCHOBHBIE TOHATHS METPOJIOTHH. METONBI HM3MEpEHHA.
¢usmaeckoit kaptunel Mupa |[lorpemnoctn  u3mepenuit: Merton. mocobue / Toccrammapr Poccum,
AkaneMus CTaHOAPTH3AaIMH, METPOJIOTUM H cepTUHKarmmu (ydeOHast),
Kpacnonap. ¢mi., Kad. merponorun. - Kpacaonap, 2002. - 34¢
6 [punnnnuaneHas OcHOBHI H3MepeHnH. JJaTanky U 37IeKTpOHHBIE IPHOOPHI : [yaeOHOe mocobue]
HEBO3MOXHOCTh noHOoro |/ Kimaaccen, Kimaac b. ; Kimaac b. Kiaaccen ; nep. ¢ anri. E. B. Boponosa, A.
yCTpaHEHUs J1. Jlapuna. - 3-e u3a. - JJonronpynustii : Uaremnexr, 2008. - 350 c.
HEOIPEeIeIEHHOCTH
pe3yabTaTOB U3MEPEHUil
7 | ®ynnameHTtanbHble npeaesl |OCHOBBI n3MepeHni. JlaTunKu U 3JIeKTPOHHBIE IPHOOPEI : [yueOHOoe mocodue]
TOYHOCTH U3MEPEHUN / Kimaaccen, Kmaac b. ; Knaac b. Knaaccen ; mep. ¢ anri. E. B. BopoHosa, A.
J1. Jlapuna. - 3-e usa. - Jonronpynustii : MUaremnexr, 2008. - 350 c.
8 OranoHsl pU3NIECKUX OcHOBBI H3MepeHHid. JlaT4uKy 1 3JeKTpoHHBIE TPUOOPHI : [ydyeOHOe mocodue]
BenmumH 1 oBepounsle |/ Kimaaccen, Kmaac b. ; Kimaac b. Kmaaccen ; mep. ¢ arrn. E. B. BopoHosa, A.
CXEMBI JI. Jlapuna. - 3-¢ m3x. - Honronpyassi : MatemnexTt, 2008. - 350 c.
9 Annabatndeckue Pannes, I'. I'. MeTtoas! 1 cpeicTBa H3MEPEHUH: YIeOHHK IS CTYACHTOB BY30B
unBapuanTel. ®usuueckue |/ 2-e usm., crep. - M. : Akanemus, 2004. - 331 c.
TIPUHITUITEI CO3TAHUS OcCHOBHI H3MepeHUH. JJaTIuKN U 3TEKTPOHHBIC TIPHOOPHI : [yaeOHOe TTocobue]
coBpemenHoi atanonHoii |/ Knaaccen, Knaac b. ; Knaac b. Knaaccen ; niep. ¢ anrn. E. B. Boponosa, A.
0a3bl ¢ ucnonb3oBanuem  |J1. Jlapuna. - 3-¢ u3a. - onronpyassrii : Maremnext, 2008. - 350 c.
¢dusnueckux 3G dexToB U
SIBJICHUI.
10 IloaroroBka k Tekymemy |Mertoguueckue  peKOMEHJAUMUM K OpraHu3aluud  ayJUTOPHOM U
KOHTPOJIIO BHEAyJUTOPHON (CaMOCTOSITENbHOM) paboOThl CTYACHTOB: METOAMYECKUE
ykazanusi / coct. T.II. Cropoxenko, T.b. ITounHok, A.B. Becnanos, H.B.
Jloza. — Kpacuonap: Kybauckwuii roc. yu-1, 2018. - 89 c.

VY4eOHO-METOIUYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHON PAabOThl 00ydaroIUXCs U3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHMUYEHHBIMHM BO3MOKHOCTSAMU 310poBbs (OB3) npenocraistores
B (hopMax, aJaiTUPOBAHHBIX K OTPAHUYEHHSIM UX 3/JOPOBbS U BOCIIPUATHS HH(POpMALIUU:

JUst a1 ¢ HapyLIeHUSIM

N 3pCHU:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,
— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,
— B I1e4aTHO! (opme Ha
JUst a1 ¢ HapyLIeHUSIM
— B TIe4aTHOM opme,

A3bIke bpains.
U clIyXa:

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jlnst AL ¢ HapyIeHusIM
— B I1e4aTHOM (opme,

N OITIOPHO-ABUTAaTCIIbHOI'O arapara:

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayamnodaiina.

I[aHHBIfI MNEPCUCHb MOXKCT OLITH KOHKPETU3UPOBAH B 3aBHUCHUMOCTU OT KOHTHHICHTA

o0yJaromuxcs.

3. OoOpa3oBaTte/ibHbIe TEXHOJIOTMH, NPHUMeHsieMble NMPH OCBOCHUM IWCHUIIHHBI
«Du3nvyecKue OCHOBbI U3MEPEHNH U 3TAJTOHbD)

B xome wu3yueHHMs JOUCHMIUIMHBI MpPEIyCMOTPEHO HCIOJIb30BaHHE CIEAYIOLIMX
00pa30BaTeNbHbIX TEXHOJIOTHA:
Bun 3anarus Hcnonb3yembie uHTepakTHBHbIE | KomnuecTBo
Cemectp
(JI, ITP, JIP) o0pazoBaTenbHbIC TEXHOIOTUH 4acoB




7 JI AJICKTPOHHBIC MTPE3CHTAIINH 10
I1P -
JIP pereHue TPOOJIEMHBIX CHUTyaluii B | 6
COCTaBe MaJIBIX TPYIIII.
Uroro: 16

KomneTeHTHOCTHBIN MOAX0J B paMKax MNpernojiaBaHus JUCUUIUIMHBL «Du3ndecKue
OCHOBBI U3MEPEHUN U 3TAIOHBDY PEATIU3YETCA B UCIOJb30BAHUM MHTEPAKTUBHBIX TEXHOJOTUN U
AKTUBHBIX METOMOB (IpoOjeMHas JieKius, paboTra B MalblX TIpyIIax) B COYETAHHH C
BHEAYJAUTOPHOU PabOTOM.

NudpopManimoHHbIE  TEXHOJOTHH, NPUMCHSAEMBbIE TPU HU3YYEHUU  JTUCHUTLIUHBI:
HCIIOJIb30BaHUE UH(POPMAITMOHHBIX pecypcos, JIOCTYIHBIX B nH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnanTuBHBIE 00pa30BaTEIbHBIE TEXHOJIOTUN, IPUMEHSIEMbIC PU U3YICHUU TUCIUTLTAHBI
— JUIsl JIAIl C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU 3J0POBbSl TMPENYCMOTPEHA OpraHU3aLus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4. OueHo4yHbIe CcpeAcTBAa UIS TeKYyHIero KOHTPOJISA  YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

Texyiuit KOHTPOJIb OCYIIECTBIISIETCS B YCTHOM popMe B mpoliecce BhIMOTHEHHS
nabopaTopHbIX paboT. [I[pomMexyTOUHBIA KOHTPOJIb POBOJAMUTCS B BUJIE YCTHOTO OIIPOCa U
BBITIOJTHEHHSI 1TA00PATOPHBIX paboT. ITOroBhIil KOHTPOJIb OCYILIECTBISIETCS] IPUEMOM SK3aMEHa B
1 cemectpe.

OneHoyHbIE Cpe/ICcTBa BKIIOYAET KOHTPOJIbHBIE MaTepUasbl sl MPOBEACHHS TeKYIIero
KOHTPOJIs B (opMe 3amaHuii JUIi CaMOCTOSTEIBHOTO PEHICHHUS, KOHTPOJIBHBIX BOIPOCOB K
nabopaTtopHbIM paboTaMm, U NPOMEKYTOYHOW aTTecTanmuu B ¢GopMe BOIPOCOB M 3aaad K
HK3aMEHY.

4.1 DoHJ 01LIEHOYHBIX CpPpEeaACTB 1Jisl MIPOBECACHUSA TeKleIeﬁ aTrrecranuun

KonTtpouabnas padora Nel

1. IlpuBenute ykazaHHble (U3MYECKHE BEIMYMHBI B enuHunax cucremsl CU, B
NPaBUIBHOIN 3KCIIOHEHLMANbHOW (opme: yrciao ABoraapo, 2 a.e.M.; MojsipHas Macca rasa Hp,
He, BemectBa rpadut; 5 nenumerpos; 0,254 MM3, 622 Z[Mg.

2. YKaXXuTe eIUHULBI U3MEPEHUS CIEAYIOLINX BEINYMH B equHUIaxX cuctemsl CU: cuibl
INEPEMEHHOT0 TOKa; 00beMa; JJIMHBI; PA3HOCTU MOTEHLMANOB; IIWPHUHBI, IJIOTHOCTH; BBICOTHI;
IIEKTPUYECKOTO MOTEHLINANA; TOTEHIINAIbHONW YHEPTUH; KUHETUYECKOW YHEPIUH; TEMIIEPATYPHI
peaxkuuy; HanpsYKEHHOCTH MarHUTHOTO T10JIsI; UHyKTUBHOCTH; KOJIMYECTBA BEIIECTBA.

Ecnn BBl 3HaeTe BHECUCTEMHbBIE EIMHHUIIBI M3MEPEHHS WM EIMHULBl HU3MEPEHUs,
MCIIOJIb3YEMBIE JJIS BBIICYKA3aHHBIX BEIUYHH B JPYTUX CUCTEMAX, IPUBEANUTE U HUX.

3. JlaiiTe onpeneneHne MOHATHIO «(pU3HUECcKass BEJIMYMHA». Y CTAHOBUTE OOLECIPUHATOE
o0o3HaueHune (PU3NYECKON BEIMUUHBI U OTCYTCTBYIOIIEE 0003HAUEHUE STUHHIIBI U3MEPEHUS B €€
cocrage: JlaBnenue - H/?;

VY nenvHas TeroemMkocTs — JIx/(?-K);

CkopocTh HEKOTOPOU XUMHUYEcKO# peakunu Monb/(?-c);

VY nenpHOE compoTuBiieHne Marepuana Om-m/?

Koaddunment noBepxHOCTHOTO HaTsHKeHUS skuakocted Jx/?, ?/m.



4. PaccTtaBpTe MaTEMAaTHYECKHE 3HAKH, YCTAHABJIMBAIONIME OTHOILICHHUS B CIIEIYIOIIMX
¢bu3. BeNMYMHAX: MOJBbHAs TETUIOEMKOCTh: K, Moib, JIK. yckopenue cBoOogHOTO TageHus M, H,
2, ¢,

5. YKaxuTe peakiMu Kakoro MmopsijKka XapakTEePU3YIOT CIEAYIOIINE BHIPAKECHUS €IUHUI]
M3MEPEHHUS UX CKOPOCTH: Mous? 2 ¢t Mot ™.

6. [IpuBenute ckopocTh XuMHUecKkoi peakiuu B eguHunax CU: V=111 monp- atctv
=0,5 monp” 2 ¢t

7. Wcxons w3 mpeACTaBICHHBIX O003HAUEHUM, COCTABbTE MAKCHUMAJIbHOE YHCIIO
KOMOWMHAIIHA, COOTBETCTBYIOMMX (pr3uveckum BenmuuHam CU: MZ, MMZ, CM2, ILMZ, MS, Jx, H,
Om, K, m.

8. YcranoBute cBsi3b Mexay BenmunHamu cuctembl CI'C, B cucreme CU: kkan - 7, 3B - ?,
apr -7, - 7, cm-?, ¢-?.

KonTtpouabnas pabora Ne2

1. IlpuBenuTe K NPaBHILHOMY BUAY CICIYIOIIUE PE3YIbTAThl U3MEPEHHIA:

a) u3MepeHHas Boicota = 5,03 + 0,04329 wm;

0) m3mepenHoe Bpems = 19,5432 + 1 c;

B) M3MepeHHbIit 3apsn = -3,21-10%° + 2,67-10% Ku;

r) u3mepenHas Jmna Boausl = 0,000000567 = 0,00000007 wm;

JT) M3MEPEHHBIN UMITYIIBC = 3,267-10° + 42 r-cm/c.

[Tocnennuii pe3ynbTaT npencraBbTe B enunuiax cucreMbl CU. st Bcex pe3yabTaToB
paccunTanTe OTHOCHTEIBHYIO MTOTPEIITHOCTD.

2. PaccunTaiiTe MOTPEITHOCTH OKPYTJICHHS CIIEAYIONIAX YHCEI: T, €, 2.

3. s Bennunn a=10,5+0,1 u 6=34,4+0,3 HaiiTi 3HaUeHus a+e, a-6, (a2-62)/a6, a’lé’.

4. B skcriepuMeHTe ¢ MaTeMaTHYECKUM MasiTHUKOM TOTYYEHBI CIIEAYIONINE Pe3yIbTaThl
1utst iepuofa xkonebanuii (T) u ammuutynsl (A), Kak yria OTKJIOHEHUS MasTHUKA:

Ammutyna A, rpan Ilepuoa T, ¢ Ammmutyna A, rpazg I[lepuon T, ¢
542 1,9324+0,005 40+4 2,01+£0,01
1742 1,94+0,01 53+4 2,04+0,01
2542 1,96+0,01 67+6 2,12+0,02

[Ipoananuzupyiite pe3ynbTaThl n3Mepenuil. [loctpoiite rpaduk 3aBucumoctu T oT A.
CrnenaiiTe BbIBOJ 0 3aBUCUMOCTH T OT A.

5. Yron o u3mepeH kak 125+2 rpaja, paccuuTaiiTe 3HaYEHUS U IOTPEITHOCTH
TPUTOHOMETPUYECKUX (QYHKIIHM yria.

6. st Benmuunnsl a=3,0+0,1 paccuuraiite ¢’ u €€ MOrpemHoOCTb.

4.2 DoHJ OLIEHOYHBIX CpeaCTB 1Jisl MPOBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranmumn

JK3aMeHAUMOHHbIE BONPOCHI O AMCHUILINHE «PU3nYecKHe OCHOBbI U3MEpPEeHUH 1
ITAJTOHBI»

HN3mepenus, kiaccupuranus H3MEpPEeHUH.

OCHOBHBIE IOHATHS U ONPEIEIICHNS IPOLECCa U3MEPEHUM.
IInanupoBaHue SKCIIEPUMEHTA.

MoaensHbBII 1 aHaJIOTOBELIA METO/I.

M3mepeHne Kak MpoLece MO3HAHUS OKPYKAOIIEr0 MUPA.
CymHocTh ¥ KiaccuuKanus u3MepeHui.



Metoab! u3MepeHHid, 00JIaCTh UX IPUMEHEHUS, UX JOCTOUHCTBA U HEOCTATKH.
Mertoapl uamepeHuid. Pa3HOBUAHOCTH M XapaKTEPUCTUKU U3MEPEHHUI.
[Tpsimble, KOCBEHHBIE, COBOKYITHBIE 1 COBMECTHBIE U3MEPEHUS.

Bunbl n3MepeHuii o ycaoBUsAM, ONPEAEISIOIIUM TOYHOCTh pe3yibTaTa.
PDusnyeckue BeJJMUYUHBI M eJHHUIBI M3MepPeHHIl.

OrnpeneneHne MOHATUN: CBOWCTBO, BETMYMHA, KOJIMYECTBO, KAYECTBO.
Omnpenenenne GU3NUECKON BEIIUYNHBI.

®dusnueckas BeIUYMHA, POJI, PAa3MEPHOCTh, YACIECHHOE 3HAaYEHUE.
Pa3zmepHOCTh PU3NYECKUX BETUYHH U MX KIACCU(PHUKAIUS.

CucTembl €IUHULL U3MEPEHUS.

Cuctembl 0a3UCHBIX (PU3UYECKUX BEINYHH.

CucreMbl equHUL PU3NYECKUX BETUUHH.

Cucrema CH.

JJieMeHTBhI TEOPHH MOA00MS M AaHAJIM3a Pa3MePHOCTEN.

[IIxansl U3MEPEHUIA.

OTHOLIEHUS PKBUBAJICHTHOCTH U MIPEANOUYTEHUS.

[Tpunn GpopMupoBaHUS KOTHMYECTBEHHOTO 3HAYECHUS BEIIMYHUHEI.
3aKOHBI M KPUTEPHUH MTOA0OUSI.

AHanu3 pasmMepHOCTe (PU3NUECKUX BEIUYUH.

[TonoOHbIE CUCTEMBI.

Kpurepun nonodus.

O0padoTka pe3y1bTATOB U3MEPEHUIA.

MaremaTrueckue MoAeTH (PU3MIECKIX BEINYHH.

Pe3ynpTaT uaMepeHus Kak ciydaiiHOe 3Ha4€HHE U3MEPSIEMOU BEJIMUUHBI.
[TorpemHocTH U3MEPEHUI U UX KJTacCU(DUKAIIHSL.

[TprunHBI BOSHUKHOBEHHUS U CIIOCOOBI HCKIIFOUEHHUS TOTPEIIHOCTEH.
To4HOCTE M IIpenen N3MEPEHNN.

OueHKa ciy4ailHbIX OTPEIIHOCTEH.

HopmanbHblii 3aK0H pacrpeerneHus: BEpOSITHOCTH.

MaremaTtnueckoe 0XXKMIaHNuE U IUCIIEPCHS CITy4ailHOW BEJTUYMHBI.
JloBepuTenbHas BEPOSITHOCTb U JOBEPUTEIbHBINA HHTEPBAI.
Bei0opouHble pacnipeiesieHus TPy CTATUCTUYECKUX U3MEPEHUSX.
Craructudeckas 00paboTKa pe3yabTaTOB KOJUYECTBEHHBIX U3MEPEHUI.
Kuaccnueckne n3mepure/ibHbIC CHCTEMBI.

ITonsiTHE M XapaKTEPUCTUKHU CPEICTB U3MEPEHUN.

[TpyHIMIIBI TOCTPOEHUS U3MEPUTEIIBHBIX CUCTEM.

OcHoBHbIE QYHKIIMHA U3MEPUTEIILHONU CUCTEMBI.

WneanusupoBaHHas 6J0K-CXeMa U3MEPUTENIbHONW CHCTEMBI.
Baxneiimue @pyHKk1MOHaIbHbBIE OJOKH U3MEPUTENBHON CUCTEMBI.
N3meputenbHble mpeoOpa3oBaTey.

[TpunuMnBI TpeoOpa3zoBaHus MPU IPSIMbBIX U KOCBEHHBIX U3MEPEHHUSIX.
[TpeoOpa3oBaHue HENEKTPHUUECKUX CUTHAJIOB B 3JIEKTPUUECKHUE.
Knaccudukanus naMepuTenbHbIX IpeoOdpazoBaTeei.
DyHAaMeHTAIbHBIE IIPeAeIbl TOUHOCTH U3MepPeHH .

EcTrecTBeHHBIE TIpEETBl U3MEPEHUM.

DnEeMEHTHI KBAHTOBOM TEOPHUHU.

KopmyckynspHo-BOITHOBOH Ayaliu3M.

CooTHoIIEHNE HEOTIPEAEIEHHOCTU U IPUHIUI TONIOJIHUTEIbHOCTH KaK IPUYHUHBI
HEBO3MOKHOCTH TIOJIHOTO YCTPAHEHHUS HEONPEAeIEHHOCTH PE3yIbTaTOB U3MEPEHUH.
[ympl: BusTHUE OPOYHOBCKOTO JIBHKEHHUS, TETIJIOBOH IIyM, TpoO0OBO# 3 deKT, Piukkep-
s dexT, rTeHepanoOHHO-PEKOMONHAIIMOHHBIHN IITyM, KBAHTOBBIN IITyM.
ITaJoHBbI (PU3NUYECKUX BEJMYUH U I0BEPOYHbIE CXEMBbI.



OTaoOHBI €IUHHL (PU3NYECKUX BETUYMH.

Knaccudukammst 3TamoHoB.

OTaJ0H €AMHULIBI IJIMHBL. DTaJIOH €IMHULBI BDEMEHHU U YaCTOTHI.
DTaJIOH €IMHMIIBI MACChl. JTAJIOH €IMHHULIBI CHIIbI TOKA.

OTaJ0H €AMHULIBI TEMIIEPATYpPbl. DTAJIOH €UHULBI CUJIBI CBETA.
OTaJIOH TEJIECHOIO yIJa.

IToBepOYHBIE CXEMBI.

MeTopl iepeaun pazMepa equHUIbl GU3MUEeCKON BEIIMYUHBIL.
MeKI1oBepOUHbIE UHTEPBAJIBI.

Du3nyecKre NPUHIUNBI CO3AHUA COBPEMEHHOM 3TAJOHHO 0a3bl ¢ MCNO0JIb-30BAHUEM
¢pusnyeckux 3¢pPexToB U ABJIEHUI.

TepmoanekTpuyeckue sBICHHUS.

["anpBaHOMarHUTHBIE SPPEKTHI.

[IpumeHeHre KBaHTOBBIX AP(HEKTOB AJIsi CO3AaHUS FTATIOHOB.

JK3aMeHANMOHHbIE 32/1a41 10 JUCHUIUVINHE «DU3MYecKre 0CHOBbI M3MeEPEeHUil U
ATAJTOHBD

3apaua Ne 1.
[lepenuiuTe caeayrone OTBETH B HAaUOOJIee HAMIISIHOM BHU/IE C HYXKHBIM YHC-JIOM 3HaYalInX
up U pacCUUTANTE OTHOCUTEIIBHYIO TIOTPEITHOCTD:
a) m3MmepenHas Boicota = 5,03 + 0, 04329 wm;
0) usmepennoe Bpems = 19,5432 + 1 ¢;
B) U3MEPEHHBIN 3apsn = -3,21- 107 +2,67-10%° Ku;
r) uzmepenHas jymHa Bojausl = 0,000000563 £ 0,00000007 m;
1) U3MEPEHHBIN UMIynsc = 3,267 10% + 42 r-em/c

3amaua Ne 2.
Pe3ynbTarhl msaTH H3MEPEHUH TUIOTHOCTH JKHIKOCTH paBHHI (B T/cm3): 1,8; 2,0; 2,0; 1,9; 1,8.
[IpunsiToe 3HaueHue A1 IIOTHOCTH paBHO 1,85 r/em’.
Paccuntats: - HanmyuIee N3MepeHHOE 3HaYeHNE TUIOTHOCTH,
- IOTPEIIHOCTh TPOBEICHHBIX U3MEPEHUH,

- IOTrpCIIHOCTH MOJTYYCHHOI'O 3HAYCHHU A H&HJIy‘IIHCﬁ OIICHKHU U OICHUTH €0 3HAYUMOCTbD.

3agaua Ne 3.
Bpems ngecatu o60poTOB JUCKa IPOUTPBIBATENS U3MEPSAIOT MyTEM (PUKCUPOBAHUS MOMEHTOB
BpeMeHU Havana (t;) 1 KoHIa (t;) BpalleH!# MpH MOMOIIX 9acoB ¢ orpemHocTsio +0,1 c.
KakoBa OynieT morpenHocTb U3MepeHHii AecATH 000POTOB AUCKA U PaCUE€THOIO 3HAUYEHUS
OJIHOTO 000pOoTa AucKa?

3agaua Ne. 4.
B skcniepumenTe 1o npoBepKe 3aKOHa COXpaHEHUs MOMeHTa uMnyJbcea (L) ams HaganpHOTO
(Ly) u xoreunoro (L) 3HaueHHss MOMEHTOB UMITYJIbCA TIOTYYCHBI CIICIYIOIINE TOTTAPHbIC
3HaYeHus (B Kr-Mz/c): 3,0+0,3 u 2,7+0,6; 7,4+0,5 u 8,0+1; 14,3+1 u 16,5+1; 25+2 u 24+2; 3242
u 31£2; 37+2. PaccunTaTh pa3HOCTH Ly - L, X IOTPELIHOCTH U C/I€TaTh BBIBOJ O
COOTBETCTBUU PE3YJIbTATOB IKCIIEPUMEHTA 3aKOHY COXPAaHEHUS UMITYJIbCA.

3agaua Ne. S.
Jns naganeHoro (LH) u koneyHoro (Lk) 3HaueHH T MOMEHTOB UMITYJIbCa PABHBIX MOMAPHO (B
kr-m2/c): 3,0+0,3 u 2,7+0,6; 7,4+0,5 u 8,0+1; 14,3+1 u 16,5£1; 25+2 u 24+2; 3242 u 31£2;
3742 noctpoiite rpaduk 3aBucumoctu Lk ot LH. OTOOpa3uTe BepTUKAIBHBIE U



TOPU30OHTAJIBHBIC NUAITa30HbI OIJ_II/IGOK. C;[enai/'lTe BBIBOJI O COOT-BCTCTBUH IKCIICPUMCHTA
TEOPETUYECKOIN 3aBUCUMOCTH.

3agaua Ne. 6.

ECJII/I KaMCHb 6pOCI/ITB BepTI/IKaHBHO BBCpX CO CKOpOCTBIO V, OH OJOJIDKCH IMTOAHATBHCA 4O BBICOTHI
h, onpeaensiemoii ypaBaenuem V2 = 2gh. JIis ceMu SKCIEPUMEHTAIb-HBIX OIPEAeICHHIA
noJy4eHsl cienyronue 3HaueHust h (M £ 0,05) u v2 (M2/c2): 0,4 u 7+3; 0,8 u 174£3; 1,4 u 25+£3;
2,0 m 38+4; 2,6 n 45+5; 3,4 u 62+5; 3,8 u 72+6. Ilo-
crpoiite rpaduk 3aBucumocts V2 ot h, 0ToOpa3uTe BepTUKAIbHBIC H TOPU30HTAIIb-HbIC
JMaIa30Hbl IOIPEITHOCTEH U OMPEIENIUTE: - 3aBUCUMOCTH V2 oT h;

- rpadu4ecKy NOTYyYSHHOE 3HAaYCeHHUE (J;

- €ro IUAaIa30H MOTPEITHOCTH.

3agaua Ne. 7.

B skcriepumenTe ¢ MaTeMaTHYECKUM MasiTHUKOM TOJTYYCHBI CIICTYIOIINE 3HAYSHUS TIepro/ia
koJnebanuii (7, ¢) oT ammuaTyabl (A4, epad), ONpeaeICeHHONW KaK HanOOJIb-IITUH yroJl OTKJIOHEHUS
MasTHHUKA OoT BepTtukanu: 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
n 40+4; 2,04+0,01 u 53+4; 2,12+0,02 u 67+6. ITocTpoiite rpaduk 3aBUCUMOCTH 1 OT A H
ceNaiTe BBIBOJ O 3aBUCHMOCTH ITEPH-0/1a KOJICOAHU MAaTEMAaTHIECKOTO MasITHIKA OT
aAMIUTUTY/IbI KOJICOaHUIA.

3amaua Ne. 8.

B skcriepumenTe ¢ MaTeMaTHYECKUM MasiTHUKOM JIJISL aMIUTATY BT (A4, epad) Kole-0aHui,
oTpeieNIeHHON KaK HauOOBIINI YTol OTKJIOHEHUSI MasiTHUKA OT BEPTHKA-JIU, HallIeHbI
CIIeyIOINe 3HAYCHMS epuoia Kosiebanuii (7, ¢), ompeaesIeHHOro ¢ MOTPemHoCcThio £0,3 ¢:
s 5+2 —1,93; nna 17+€2 — 1,94; g 2542 — 1,96; nng 40+4 — 2,01; nns 53+4 — 2,04; ns 67+6
—2,12. Ioctpoiite rpaduk 3aBucUMOcTd T 0T A U cenaiTe BbIBOJ O 3aBUCUMOCTH I1EpHOJIa
KoJie0aHU MaTeMaTUYeCKOro MasTHUKA OT aMILTUTY/ bl KOJIeOaHUH.

3agaua Ne. 9.

Jlyig pacueTa yCKOpPEHHUs JBUKYILIETOCs Tella U3MEPSIIOT €ro HadyallbHYIo (VH) U KO-HEUHYI0 (VK)
CKOpPOCTH (B cM/c). JI71s1 IByX HE3aBHCHMBIX UCTIBITAHUN TIONyYEHBI clenyromnue 3HaueHus: 14,0
u 18,0; 19,0 u 19,6, onpeneneHusie ¢ morpenrHocThio 1%. Beruucnure adbcomroTHRIE
MOTPEIIHOCTH BCEX YEThIPEX U3MEpPEHUH, HaWuTe pa3HoCTh (VH - VK) U e€ aOCOMOTHYIO U
OTHOCUTEIIbHYIO TTOTPEITHOCTD JIJIs1 KKI0-TO UCTIBITaHus. [[0SICHUTE MPUYHHBI paCXOKICHHUS
MOJIYYEHHBIX PE3YJITATOB ISl JAHHBIX HE3aBUCUMBIX HUCIIBITAHUMN, IPOBEJICHHBIX C
OJIMHAKOBOW OTHOCUTEIBHOM MOTPEIIHOCTBIO.

3apgaua Ne. 10.

Kanpkynarop nokassiBaet pe3ynbrar 123,123, Eciu npeanonokuTh, 4TO YUCIIO UMEET TOJIBKO
TPH 3HAYALIUX HUQPBHI, OLIEHUTE €ro a0COMIOTHYIO M OTHOCUTEIBHYIO MTOTPEIIHOCTb.
[Iponenats 310 *)e ang uncna 0,123123.

[Iponenats 3TO *Ke ays uncia 321,321

3agaya Ne. 11.
Jnst nByX BeNWYHH @ M D BEIYMCIUTE Tipou3BeaeHue =ab. [IpuBecty pe3ynbraT BEIYUCICHUH U
3HAYCHHS ero a0COTIOTHOM U OTHOCUTENIBHOM MOrpenHOCTH st @ u b, paBHbix: 11,5+0,2 u
25,440,2 cm; 10£1 cmu 27,240,1 ¢; 0,8 M £ 8% u 1,5 xr £+ 2%.

3agaya Ne. 12.
Jns nyx uncen x=10+1 u y=20+1 HaliTH NpOU3BEACHHE U OLIEHUTH €r0 a0CONIIOT-HYIO U
OTHOCHUTEJIbHYIO NOrpettHocTU. CpaBHUTH PE3yJIbTAT BBIUMCIEHHUS] OTHOCU-TEIILHON



MOTPEUIHOCTH C NPAGULOM CILONCEHUS OMHOCUMENbHBIX nocpeutnocmel. Pe3ynbrat cpaBHeHUs
MOSICHUTH. BBIMOTHUTH TO ke camoe st ynucen x=10+8 u y=20+£15.

3agaua Ne. 13.

[Ipu usmepenunu pacnajga paaAMoaKTHBHOIO BELIECTBA 32 2 MUHYThI HACUUTAHO 32 0-4aCTUIIbI, a
3a yac — 786 o-vactuil. Mcnons3ys Gpopmyity ajist aOCOFOTHOM MO-TPEIIHOCTH:
(cpexnee BpeMs cobbITHiA 32 Bpemst T) = v £ v,
paccuuTaTh a0COJIIOTHYIO U OTHOCUTENBHYIO MOTPEIIHOCTH 00EUX U3MEPEHUI U ONPEIeIUTh
CKOpPOCTb pacnajia u €ro morpeuHocTy.

3amaua Ne. 14.
s BenmuunH a=5+1 cm, b=18+2 cm, c=12+1 cm, t=3,0+0,5 ¢ u m=18+1 r, yuuThsI-Bas npasuia
CI0JICEHUSL ADCONIOMHBIX U OMHOCUMENbHBIX OUWUOOK, BBIMUCIUTE CIICAYIONNE BETMUYUHBI U UX
aOCOJTIOTHBIE ¥ OTHOCHTEIBHBIE MTOrpenHocT: a + b + ¢; a + b - ¢; ct; 4a; b/2 u mb/t.

3agauga Ne. 15.
YUuUTBIBASL NPAsUIa Cr0HCEHUs AOCONIOMHBIX U OMHOCUMENbHBIX OUUOOK, BRIYNC-TTUTD
cienyomue Boipaxenus: a) (5£1) + (8+2) — (10+4); 6) (5+1) x (8+2); 6) (10£1)/(20+2) u 2)
2m(10+1).

3agaua Ne. 16.
Js Benmuumnbel t = 8,0 + 0,5 ¢ HaiiTy 3HauyeHus u nmorpemHocTH t2, 1/t u t3.

3agaya Ne. 17.
KakoBa riryOuHa KoJo/iiia, eciiv BpeMst majieHus KamHs B Hero paBHa 3,0+0,5 c? Mcnonb3yiite
u3BectHoe ypaBHenue h=(1/2)gt2.

3amgada Ne. 18.
s Benmuunn a=50+5, b=30+3, ¢c=40+1, d=7,8+0,3 BbuucIuTh TpH CyMMbI a+b, a+cC, a+d u
HAWTH MOTPEIIHOCTH TS STHX CYMM B CJIyYae, KOrja HCXOIHBIE MO-TPEITHOCTH 3aBUCUMBI H,
KOI'/Ia OHH HE 3aBUCUMBI.

3apgaua Ne. 19.
VYron 6 uzmepen kak 12542 rpaj, U 3T0 3HaYCHHUE UCTIONb3YeTCs Il BEIYMCIEHUS Sin 6.
Paccuwuraiite sin 6 1 ero morpenIHoOCTh, YYUTHIBAsA, 4TO 0q = |0g/0x| OX.

3apgaua Ne. 20.
VYron 6 namepeH kak 65+2 rpaj, 1 3T0 3HaYEHUE UCIIONIb3YETCs IS BBIYMCICHUS cos 0.
Paccuwnraiite cos 6 1 ero morpenIHoCTh, yYUThIBAs, 4TO 0( = |0g/0x| OX.

3agaua No. 21.
Benuunna a nu3mepena kak 3,0+0,1. Paccunrtars 3HaueHus ea ¥ IN & 1 ¥X morpe-HocTH,
YUUTBIBas, 4TO 8( = |0g/0x| X, a s cTenennon pyukuuu 8g/|q| = |n|-dx/|X].

3apaua Ne, 22.
Benunuuna a usmepena kak -4,3+0,1. Paccunrath 3HaueHus ea u IN & ¥ UX MOrpeni-HOCTH,
YUUTBIBasA, 4TO 8( = |0g/0Ox| X, a s cTenennon pyukuuu 6g/|q| = |n|-dx/|X|.

3apaua Ne, 23.
Benunuuna a usmepena kak -4,5+0,1. Paccunrats 3HaueHus 10a u g a v ux mo-rpemHocTy,
YUUTBIBas, 4TO 8( = |0g/0x| 06X, a s cTenennon pyukuuu 6g/|q| = |n|-dx/|X|.



3amaua Ne. 24.
Bennunna a nsmepena kak 3,5+0,1. Paccunrats 3Hauenust 10a u Ig @ 1 ux mo-rpemHocTH,
YUUTBIBas, 4yTO 8( = |0g/0x| X, a s cTenenHon ¢pynkuuu 8g/|q| = |n|-dx/|X].

3agaua Ne. 25.
Pe3ynbTaThl NTH U3MEPEHUI TTOKA3aTEeNs PEIOMIICHUS )KUIKOCTH paBHbl: 1,8; 2,0; 2,0; 1,9;
1,8. IlpunsiToe 3HaUeHHUE /17151 TOKA3aTelsl MpeaoMiieHus paBHo 1,85.
PaccuuTats: - Hamny4Iiee n3MEpEHHOE 3HAYCHUE TIOKA3aTelIs TPETOMIICHUS,
- IOTPEIIHOCTh TPOBEICHHBIX U3MEPEHUH,
- IOTPEITHOCTh MOJIYYCHHOTO 3HAYCHUS HAMTYUIIIeH OIIEHKH M OLIGHUTh €r0 3HAYMMOCTb.

3agaua Ne. 26.
Kanpkynarop nokassiaet pe3ynbrar 100,789. Ecnu npeanonoxuTh, 4TO YUCIO UMEET TOJIBKO
TPU 3HAYALIUX [U(PBI, OLEHUTE €ro aOCOIIOTHYIO U OTHOCUTEJIbHYIO ITOTPEIHOCTb.
ITponenats 310 xe it uucia 0,100789.
IIponenats 310 e mig uuciaa 300,789

3agaua Ne. 27.
KaxoBa O6yneT cpenHsisi CKOpOCTh U €€ MOTPEITHOCTh BEJIOCUTICUCTA, €CIIH OH POBHO MOJIOBHHY
JIOPOTH €XaJl Co CKOpOCThIo 20+2 KM/4ac, a OCTATOK — KaTHJI BEJIOCUIIE]T CO CKOPOCThIO 5+1
KM/4dac?

3agaua Ne. 28.
KakoBa Oyner cpeaHsisi CKOPOCTb M €€ MOTPEIHOCTh BEJIOCHIICANCTA, €CIIM OH U3 ITyHKTa A B
nyHKT b exan co ckopoctbro 2042 km/4gac, a Ha3al — co CKOpocThio 15+1 km/gac?

3agaua Ne 29.
KakoBa BeposTHOCTB TOTO, yTO IIpu 100 GpocaHusIX MOHETHI YaCcTOTA MOSABJIECHUS repOa Oyner
OTJIIMYATHCS OT BEPOSTHOCTH p = %> MEHbIIIE, YeM Ha 1/25, T.e. 4TO YnCII0 MosBICHUs Tepoa
OyzeT 3aKiIroueHo Mexy 54 u 46 coObITusIMH?

3agauya Ne 30.
[TycTh BepOSITHOCTB MOTY4YUTh OpakoBaHHOe uzaenue pasHa 0,01. KakoBa BeposiTHOCTB
Han4us He OoJiee Tpex OpakoBaHHBIX U3jenuil B maptuu u3 100 mryk?

3agaua Ne 31.
B notepee u3 1000 6uneroB umeetcst oauH BeIMrphIid B 1000 py0., 10 Beurpeimeit mo 100 pyo.
u 100 Beiurpsiieii no 20 py6. OnpenennTs MaTeMaTUYECKOE OXKHUIaHUE BBIMTPHILIA TI0 OJHOMY
owiery.

3aoaua Ne 32.
HemnocpeacTBeHHBIM H3MEpEHHEM OBUTH TIO TATh pa3 OIpeieieHbl pa3mMepsl BHyTpeHHero (d) u
BHemHero (D) auameTpoB nosoro muwmHapa. OnpeneauTs TONIUHY CTEHOK IIHHIPpA 1
CPEIHIOI KBAJPAaTUUYECKYIO OMIMOKY U3MEPEHHS.

Ne na6monenus (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




3aoaua Ne 33.
H3mepeHust 3JeKTPUIecKOTO COMPOTUBIICHUS R MEIHOTO CTEpIKHS MPH Pa3InIHON
temriepatype (t° mo llenbcuio) nanu ciieyronime pe3yabTaThl:

¢’ 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 koaduumenTs! InHEHHOH 3aBUCUMOCTH R OT t METO/IOM HAMMEHBIINX KBAIPATOB.
OnpeaenuTh OMMOKY U3MEPEHUH U JTOBEPUTEIbHBIN HHTEPBAJI TMHEHHON 3aBUCUMOCTH.

4.3 Kpurepuu OeHKH 10 MPOMEKYTOYHOM aTTecTalun

CryneHTbl 00s3aHbI cIaTh YK3aMEH B COOTBETCTBUHU C PACIUCAHUEM U YUEOHBIM IJIAHOM.

Ok3aMeH 1o aucuuiuinHe «Pu3nyeckrue OCHOBBI U3MEPEHUH U ATAJIOHBD) IPECIEAYIOT
IeJIb OLIEHUTH PabOoTy CTYJEHTA 32 KypC, MOJyYeHHE TEOPETUUECKUX 3HAHUH, UX MPOYHOCTb,
pa3sBUTHE TBOPUYECKOTO MBIIUIEHUS, IPHOOPETEHNE HABBIKOB CAMOCTOATENbHOM paboThl, yMEHUE
OPUMEHSTH MOJTyYCHHBIC 3HAHUS JIJIS1 pEIICHUS MPAKTHUECKUX 3ajad.

DK3aMeHaTOpy MPeAOCTaBIAETCS IPABO 3a/1aBaTh CTYIEHTaM JOIOJHUTEIbHbBIE BOIPOCHI
10 BCell yueOHOH mporpaMmme TUCIIUILIHHBI.

dopma npoBeIeHHs SK3aMEHa: YCTHO, C TUCbMEHHBIM PELICHUEM 33/1a4l U OCHOBHBIMU
TE3MCaMH 0 TEOPETUYECKUM U JIOTIOJTHUTEIIEHBIM BOIIPOCAM.

CTyneHTbl IMEIOT MPaBO Ha IOCPOUYHYIO aTTECTALMIO B CIIyYasiX: a) CaMOCTOSITEIILHOTO
peleHus Beex 3aa4 1o Kypey; 0) MHUIIMaTUBHOMY HalMCaHUIO pedepaToB 110 TeMam
«Kpurepun nogobus» u «CoBpeMeHHas 3TaJIOHHAsE 0a3ay.

Pe3ynpTat caauu sK3aMeHa 3aHOCUTCS MPENoAaBaTesIeM B 3K3aMEHAMOHHYIO BEJJOMOCTh
¥ 324ETHYIO KHUKKY.

TpebdoBanus k 3HaHUAM: OaKanaBp AOHKEH 0071a1aTh 0a30BBIMU U YIITYOJIEHHBIMU
3HAHUSMH (PU3MUECKUX OCHOB U3MEPEHHUS U COBPEMEHHOM 3TATOHHOM 0a3bl; UMETh o011ee
IpeCTaBICHNUE O IPUMEHSIEMbIX U MEPCIEKTUBHBIX TEXHOJIOIUAX 00LIeH TeoOprH n3MepeHus,
NPUHIUIAX IOCTPOCHUS B (DYHKIIHOHUPOBAHUS U3MEPUTEIILHBIX YCTPOUCTB M CUCTEM, & TaKXKe
yIi1yOJIeHHbIE 3HaHUS B BOIIPOCAX UX HKCIUTyaTal[H, COIIPOBOKICHUS U 00CTYKUBAHUS;

TpeboBanus K XapaKTepUCTUKAM YMeHHUIi U BJIaJleHnii OakanaBp JODKEH YMETh
HIPOBOJUTH KOMIUIEKCHBIE U3MEPEHUs], BBINOIHATh KOMITJIEKCHBIE TPOEKThI, OCYLIECTBIAT
KOMMYHHUKAIMH B IPOPECCUOHANBHOMN cdepe ¢ MpuMeHEeHueM 0a30BbIX U YIITyOJIEHHbIX 3HaHUN
oO1ielt Teopun U3MEPEHU.

Kpurtepuu onenku cpopMupoBaHHBIX KOMIIETEHIIUIA:

- 00yuaeMblil UIMEeT ONpeeICHHOE MPE/ICTaBIeHNE O BHEITHUX CBOMCTBAX M MPU3HAKAX
U3y4aeMbIX MTPEIMETOB H SBICHHIA, HO HE IPOSBIISIET MX JOJDKHONH OCMBICIIEHHOCTH U HE
CHPABJISIETCS C BBIMOJIHEHUEM COOTBETCTBYIOIINX NMUChMEHHBIX M SKCIIEPUMEHTAIBHBIX padoT
(neymoBia.);

- 00yuaeMblil IMEET YeTKHUE MPEICTaBIeHUs 00 N3ydyaeMbIX MpeIMeTax U SBJICHUSX,
MOHMMAET UX CYINIHOCTh, OJTHAKO OOHAPYKUBAET 3aTPYAHEHUE B UX BOCIIPOM3BEICHUH U
NPUMEHEHHUHU Ha MPAKTHUKE, YTO MPUBOAUT K HEOOXOIUMOCTH YTOUHSIOLINX U TOTIOJHUTEIbHBIX
BOIIPOCOB B MPOIIECCE MPOBEPKH (YAOBJI);

- 00yuyaeMblil 1OCTaTOYHO MOJIHO OCMBICIINI MaTepuall, C IOHUMaHHeM (GOpMYIHPYET
COOTBETCTBYIOIIHE MOHITHS (TEOPETHUECKUE MTOJIOKEHHS ), XOTS TPHU UX 00OCHOBAHUU H
BOCIIPOM3BEICHUN HYX/1a€TCsl B HEKOTOPBIX YTOUHEHHSX, OOHAPY)KUBAET YMEHUE IPUMEHSTh
YCBOEHHBIE 3HAHUS Ha MPAKTHKE, JOMyCKask MEJIKHE, HECYIIECTBECHHBIE HEIOUETHl B ITMCEMEHHBIX
paboTtax (xop);

- BBICIIIMI YPOBEHP BIIAJICHUS] MATEPUAIIOM COCTOUT B €ro TITyOOKOM OCMBICIICHHH Ha
MOHATUITHOM YpOBHE, B YMEHUH CBOOOIHO U JIOTHYHO BOCHPOU3BOIUTH U OOOCHOBHIBATh
coJiep Kalrecs B HEM IOJIOKEHHSI TPIMEpPaMA U (pakTaMu, a TaKXKe He JTOITYCKaTh OIUOOK MPpH
BBITOJIHEHUH MUCHbMEHHBIX M MIPAKTUYECKUX pabOT, IPOSBISATH CAMOCTOSTEILHOCTD U 3JIEMEHTHI
TBOpYeCTBa (OTJ).



OneHouHbIC CpeACTBA JUIsi WHBAJIMAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBBSI BEIOUPAIOTCS C YUETOM MX WHAWBUIYAIBHBIX IICUXO()U3NIECKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBbS ITPEIOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— IIPU MPOBEICHUU MPOLETYPHI OLICHUBAHUS PE3YyIbTATOB O0yUEHUSI HHBAIHJIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpY HEOOXOAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U UWHBAJIWIOB IIpOLIEAypa OICHUBAHHUS PE3YJIbTATOB OOYYCHUS TI0 JUCIHUILUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMax, aJaNTUPOBAHHBIX K OrPAHUYCHHUSIM WX 3J0POBbSI M BOCIPHUSATHS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 1T ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. [lepeyenb yueOHOM JJUTEPATYPBbI, HHGOPMAIIMOHHBIX PECYPCOB M TEXHOJIOTHii
5.1. YueOHasi auTeparypa

1. ITonos I'.B., 3emckoB FO.I1., Kpamnun b.H. ®usnueckre ocCHOBbI U3MEPEHUN B
TEXHOJIOTUSX MUILEBOM U XUMUYECKOM MPOMBIIUIEHHOCTH: 4. mocobue — CI16: Jlans, 2015.

2. Morunes A.B., ITak H.H., Xennep E.K. Madopmaruka: yaedHOE TOCOOHE TS
crynertoB By30B / ox pen. E.K. Xennepa. 7-¢ usn., crep. - M.: Akagemus, 2009. - 841 c.

3. 3aiinens, A.H. OmmOku n3mepeHnii Gu3nyeckux BEIMYHH [ DJIeKTPOHHBIN pe-cypc] :
ydaebHoe nocodue / A.H. 3aiinens. — DnektpoH. nan. — Cankr-IlerepOypr : Jlans, 2009. —
112 ¢. — Pexxum gocrtyma: https://e.lanbook.com/book/146

JlonosHUTEILHAS JIUTEpPAaTypa:

1. Ceprees A. I'. Metpomnorus: Y4ebHoe mocobue s cTyaeHToB By308 / M.: Jloroc,
2002. - 407c.

2. ITonsx A. A. OcHOBHBIE TOHATHSL METPOJOTHU. MeTo bl n3Mepenuit. [lo-rpemuoctu
usmepenuit: Metoa. mocodue / 'occrannapt Poccun, Akanemus cTaH-TapTH3aMUH, METPOJIOTHH
u ceptudukannu (yuebnas), Kpacuogap. ¢ui., Kagd. merponoruu. - Kpacuonap, 2002. - 34c.

3. OcHOBBI U3MepeHuit. JlaTI4MKu U IIEKTPOHHBIE MMPHOOPHI : [yueOHOe mocodue] /
Knaaccen, Knaac b. ; Knaac b. Knaaccen ; niep. ¢ anrn. E. B. Boponosa, A. JI. Jlapuna. - 3-¢
u3 . - Jonronpymuei : Maremiekt, 2008.

3. EBnokumoB @.E. TeopeTnueckrie OCHOBBI JIEKTPOTEXHUKHU: YUeOHUK —M.: AKkagemus,
2004

4. TaprakoBckuii . @. MeTposorus, CTaHIapTU3AMs U TEXHUYECKHE CPEICTBA
u3MepeHuit: YueOHuK s cTyieHToB By30B / M.: Beicmas mikoina, 2002. - 205¢.

5. Morunes A.B., [Tak H.U., Xennep E.K. UndopmaTuka: yuebHoe nocodue s


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

cryaentoB By30B / mox pen. E.K. Xennepa. 7-e u3., crep. - M.: Akagemus, 2009. - 841 c.

6. Morwies, Anekcanap Bnagumuposud. [Ipaktukym no napopmaruke: [yueOHOE
noco6wue st cTyAeHTOB By30B] / Moruies, Anekcannp Biagumuposuy, [Tak, Hukonaii
NuceboBuy, Xennep, Esrennii Kapmosuu ; A. B. Morunes, H. U. I1ak, E. K. Xennep ; mox pen.
E. K. Xennepa. - 5-e u3x., crep. - M.: Axagemust, 2009. - 607 ¢

7. HoBuxoB, Hukomait FOpseBuu. Teopus mkai. [IpuHIIUIIBEI TOCTPOCHMS 3Ta-TOHHBIX
HpoLeAyp U3MEpEHUs, KoaupoBanus u ynpasienus / Hopukos, Hukonaii FOpweBuy ; H. 1O.
Hosukos. - M.: ®U3MATIJINT, 2009. - 501 c.

8. bymenesa, F0.U. Kak npaBuibHO Hanucath pedepar, KypCoBYIO U TUIUIOM-HYIO
paboThl: YueOHoe mocodue /it 6akaimaBpoB [ DIEKTPOHHBIN pecypc] : yaeb. mocodue —
OnexTpoH. naH. — M.: U3naTenscko-Toprosas kopnopauus «lamkos u K°», 2016. — 140 c. —
ISBN 978-5-394-02185-5. — Pesxum mocryma: https://e.lanbook.com/book/93331

9. HoBwukog, FO.H. [ToaroroBka u 3amura 6akanaBpckoil paboThl, MarucTep-cKou
JMCCepTaIiy, JUIIOMHOTO TIPOEKTa [ DNEeKTPOHHBIN pecypc] : yued. mocodre — DIEKTPOH. JaH.
— CII6. : U3garensctBo «Jlamey», 2017. — 32 ¢. — ISBN 978-5-8114-2267-8. — Pexxum
nocryna: https://e.lanbook.com/book/94211.

5.2. llepuoanyeckasi JuTepaTypa

1. Ycnexu XUMUM - pOCCUACKUN HAYYHBIN )KYpHAJ, MyOJIMKYIOMNUNA 0030pHBIE CTaThH 110
aKTyaJbHbBIM ITpOOJIeMaM XUMHUU U CMEXHBIX HayK.

2. XypHan OpraHMYecKO XUMHH - POCCHMCKHNA HAYYHBIH >KypHal, ITYOJUKYFOIIUI
CTaTbU 10 TEOPETUYECKUM IpobsieMaM OpraHMYecKoil XHMMHH, MeXaHU3MaM peakuui
OpPraHUYECKUX COCIMHEHHUI, COOTHOIICHUSIM MEXAY (PU3MYECKMMH CBOWCTBAMH, PEAKIIMOHHOMN
CHOCOOHOCTBIO M CTPOEHHEM, 10 HOBBIM pEaKIUsIM U MeTOoJaM IOJIY4YEeHHUsS OpPraHMYecKuX
COCIMHEHUH, 10 OCHOBHBIM NpoOJeMaM pa3BUTHs BaKHEHIINX HAIMPABICHHNA OPTraHWUYECKOTO
CUHTE3A.

3. XKypnain oOmield XUMUU — OAMH W3 KPYMHEHIINX POCCHICKHX HAyYHBIX >KYPHAJIOB,
OTP@KAIOIIMX  OCHOBHBIE HANpaBICHUS  Pa3BUTHSA XUMHMH, NYOJUKYOIIMHA  paboTHI,
NOCBSIIEHHBIE aKTyaJbHBIM OOIIKMM BOIIPOCAM XUMHUHU U IpoOiieMaM, BO3HUKAIOIIMM Ha CThIKE
pa3sIMYHBIX pa3leloB XUMHUHU, a TaKXKe Ha TIPAaHUIAX XUMHHM M CMEXHBIX C HEM Hayk
(MeTayIoOpraHUYeCcKue COEOUHEHHS, D3JEMEHTOOpraHWYecKas XUMHS, OpraHudeckue Hu
HEOPraHMYeCKUEe KOMIUIEKChI, MEXaHOXUMHMSI, HAHOXUMUS U T. [1.).

5.3. HHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMEHHble NpodeccHOHATbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHI)Ie CIIPaBOYHLIEC CUCTEMbI

JIeKTPOHHO-0ubMoTeuHbIe cuctemMsl (IBC):

1. DBC «HOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. 5bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:

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: IHTepHET caliThl BEAyINX TOCy1apCcTBEHHBIX BY30B 1 Hay4HBIX opra-
Huzanuit PO: MI'Y, CIIoI'Y, PXTY, HI'Y, Ky6I'Y, PAH P® u np.

3apyOesxHble Beaylnne HayuHblie U yaeousie mietpsl: NBS USA, MTI UK, ChLab Japan,
NSRDS u np.


https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

WuTtepakTuBHas 0a3a JaHHBIX KHHUT | )KypHaioB SpringerLink.

Co0cTBEeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/bHbIe H HH(POPMAIHOHHBIE PeCyPChI

KyoI'Y:

1. Cpena moay/abHOTO auHamuueckoro odyuenus http://moodle.kubsu.ru

2. ba3a y4eOHBIX IUTAHOB, YUEOHO-METOIMICCKUX KOMIUICKCOB, ITyOIHKAIMA U
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHPpOPMAIIMOHHBIX pecypcoB Kadeapsl HH()OPMAITMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'V http://docspace.kubsu.ru/

6. Meroauyeckne yKazaHusi JJsi O0y4alOIIUXCA 110 OCBOCHHMIO IMCHUILIMHBI
«Du3nyecKue 0CHOBBI U3MePEHUIl M ITATOHBD

VYcenemHoe u3ydeHue IUCHUILIMHBL «DU3MYecKHe OCHOBbI HM3MEPEHMH U ITaOHBI»
TpeOyeT OT CTYAEHTOB PETYJSPHOTO IOCEIICHHUS JEKIUH, a TAaKKe BBIMOJHEHHUS U 3alIUTHI
7a00paTOpHBIX pPAa0OOT, O3HAKOMJIEHHS C OCHOBHOW U JIONOJIHUTENIBHOW PEKOMEH1yeMOil
JIUTEPATYpPOl.

IIpy DOArOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEH/1yeTCs:

1) mpocMOTpeTh 3amucu TPEeAbIIyNIeH JeKIUH W BOCCTAHOBUTH B MAMSITH paHee
U3y4EHHbII MaTepual;

2) 0Gersyio MpOCMOTPETh MAaTepHUall MPEACTOSIICH JISKIMH, C LENbI0 JIYYIIEro YCBOCHUS
HOBOI'O MaTepuana,

3) caMOCTOSITEIBHO MPOPadOTaTh OTICIbHBIC (PPArMEHTHI TEMbI MPOILION JICKIMH, eCIIN
3TO HEOOXOIUMO.

[Ipy KOHCHEKTHPOBAHWW JICKIIMOHHOTO MaTepualia CTYJICHTaM HYKHO CTPEMHUTHCS
KpaTKo, CXEMAaTU4HO, IOCJEI0BATEIbHO M JIOTMYHO (UKCHUPOBATH OCHOBHBIE IOJOXKEHHUS,
BBIBOIBI, 00001IeHNS U (POPMYIMPOBKH, HE MBITASICh 3alMCaTh BECh MPEMOAaBAEMbId MaTepHal
CJIOBO B CJIOBO.

ITpy 1OATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEHIYETCS:

1) BHUMATENBHO H3YUYHTh MaTepHal MPEACTOsIIeH pabOTBl W COCTABUTH IUIAH e
BBITTOJTHEHHS,

2) yoenuTh MOBBIIEHHOE BHUMAaHHE SKCIEPUMEHTAIbHBIM OCOOCHHOCTSM MpPECTOsIIEeH
paboThl (MCIIOIB3YEMBIM PEAKTHBAM U 000PYIOBAHUIO, a TAKKE TEXHUKE pabOThI C HUMH);

BeimonHATe 1a60paToOpHYI0 paboOTy HEOOXOAMMO aKKypaTHO U  IOCIEI0BaTENIbHO,
OoTpaxkasi BCE €€ OCHOBHbIE JTambl B JIa0OpaTOpPHOM >KypHaie. [l yCHemHoN 3aIuThl
nabopaTopHOil paboOThl HEOOXOJUMO THIATENbHO HW3YYUTh JIEKIMOHHBIH U, €CIU 3TO
HE00XO0IUMO, JJOTIOJTHUTEIbHBIA TEOPETUUECKUI MaTepHrall o TeMe paboThl, a TAKXKe IMPAaBUIBHO
3aMoJIHUTh JIa0OPAaTOPHBIA JKYpHAJ, CJllelaB BCE HEOOXOIUMBIE PACUYeThl M CHOPMYIHPOBAB
BBIBO/IbI 110 MPO/IeTIaHHON padoTe.

CamocrosaTrenbHas paboTa Hapsiy € ayIUTOPHOM MPEICTABISET OJHY M3 BaXKHEUIIMX
dbopm yuebHOTro Tporiecca. CamocTosaTeNnbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYJEHTOB,
BBINOJIHSIEMAsl MO 3aJaHHI0 M MPU METOAWYECKOM PYKOBOJCTBE MpernojaBaTens, HO 0e3 ero
HemocpeAcTBeHHOro ydactus. CamocTodTenbHass paboTa MpeAaHa3Hau€Ha HE TOJIBKO s
OBJIa/ICHUS TIPEACTABICHHON TUCIMITIIMHOM, HO U /Ui (POPMUPOBAHMS HaBBIKOB paboThI BOOOIIE,
B yueOHOM, Hay4yHOH, NMpoQecCHOHAIbHON NEATeNbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha ceOst
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMbl, HAXOAUTh NPaBUIIbHbIC
pELIeHHs U T.1I.

B ocBoeHMH MUCHMITIMHBI WHBAIWJIAMH M JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas palboTa (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE YUeOHOro MaTepuara.

WupuBuayanbHble KOHCYNBTAlMM 1O TPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIMTATEIBHOTO KOHTAKTa



http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

MCXKAY NOpernoaAaBaTciicM U 06y‘-IaIOH_II/IMC}I HWHBAJILJIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU 310POBbA.

7. MaTepuajibHO-TEXHHYECKOe oOecnedyeHue mo Juciuminne «Ou3ndeckue 0CHOBbI
HU3MepeHHil M 3TAJTOHbD»
[Tpu npoBeeHH Ta00PaTOPHBIX PabOT MCIOIB3YIOTCS XUMHUUECKHE PEAKTHBBI U MTOCY/Ia.
[15BM ypoBusi He Huxke Pentium IV ¢ omepaumonnoit cucremoit Windows XP /
Windows 7, Kommbrorepras mporpamma Hyper Chemistry.

No B paGot MarepuanbHO-TEeXHUYECKOE obecrnieueHue JTUCHUTITUHBI
(MOJTyJIsST) U OCHAIIICHHOCTD
1. JlexuuonHnsle 3ausaTHs | Jlekunonnas ayauropus 422C, ocHallleHHas IPE3EHTAlOHHON
TEXHUKOM U COOTBETCTBYIOIIKUM MPOrPAMMHBIM 00€CTIEYCHHEM.
2. CeMHuHapCKue 3aHITHS | -
3. JlaGopaTtophsbie 3anatus | Ayautopus 422C, ocHaleHHas MPe3eHTAIMOHHON TEXHUKON 1
COOTBETCTBYIOIIMM  IPOrPAMMHBIM obecriedyeHHEM U
naboparopuu dakynprera, YKOMILIEKTOBAaHHBIE
CIIELUATTM3UPOBAHHON MEOEIbI0 M TEXHHUYECKUMHU CPEICTBAMU
o0yueHusl.
4, Kypcosoe -
MIPOEKTUPOBAHHE

S. ['pynmoBeie Aynutopus 422C, ocHalleHHas MPE3CHTAIIMOHHON TEXHUKOU U
(MHIMBUyaTbHBIC) COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CTIeUCHUEM.
KOHCYJIbTAIIHN

6. Tekymumi KOHTpOJIb, | Ayautopus 422C, ocHalleHHas IPE3EHTALIMOHHON TEXHUKON U
MIPOMEKYTOUHAS COOTBETCTBYIOIIMM IIPOrPAMMHBIM 00ECIIEYECHUEM.
aTTecranus

7. CamocTosTenbHas Kabuner 1yt caMoOCTOSTENbHONM  pabOThl, OCHAIICHHBIN
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «/HTEpHET», mMporpamMmol 3KpPaHHOTIO YBEIUYEHUS U
00€eCre4YeHHbII TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIlMOHHO-
00pa30BaTeNIbHYIO CPEJly YHUBEPCUTETA.




