[IporpaMMa  BCTYNUTEIBHOTO HUCHBITaHUS C(HOPMUPOBAaHA HA OCHOBE
benepalbHbIX TOCYJaPCTBEHHBIX TPEOOBAHMM BBICILIETO 00pa30BaHUsI.

dopma npoBeeHNs UCTIBITAHUS:

BerynurensHOe HCHIBITaHUE 110 HAYYHOM CIIEUAIbHOCTH aclupaHToB 1.3.2.
«[Ipubopsl M METOABl SKCHEPUMEHTAIBHON (U3MKK» MPOBOAUTCS B BHUJIE
cobeceoBaHus ¢ 00s3aTENIbHBIM O(QOPMIIEHMEM OTBETOB Ha BOINPOCHI Oumiera B
nuceMeHHOM Buze. CoOeceoBaHME MPOBOJUTCA C LEIbIO BBISBICHUS Y
abutypueHta  OObEMa  Hay4HbIX  3HAaHUW,  HAYYHO-UCCIEIOBATEIBCKHUX
KOMIIECTEHIIN, HAaBBIKOB CUCTEMHOTO U KPUTHUYECKOTO MBIIUICHUS, HEOOXOUMBIX
JUIs OOy4YeHHs B acUpaHType. AOGUTYPHEHT JOJDKEH MOKa3aTh MpOodeCcCHOHATBEHOE
BJIAJICHUE TEOpUEH M MPAKTUKOW B MPEIMETHOM 00JacTH, MPOAEMOHCTPUPOBATH
YMEHHE BECTU HAYYHYIO JUCKYCCHIO.

CTpyKTypa HCHBITAHMA:
HcnplTaHue COCTOMT W3 OTBETOB Ha BOMNPOCHl OWjIeTa M JONOJHUTEIbHbIE
BOIIPOCHBI.

KpuTtepun onieHKH pe3yabTaTOB UCTILITAHUS

100-90 GannoB - maHBl WCYEPHBIBAIONIME W OOOCHOBAHHBIE OTBETHI Ha
BOTIPOCHI,  TIOCTaBJICHHBIE  DK3aMCHAIIMOHHOW  KOMHCCHEW,  aOWTypHEHT
JEMOHCTPHUPYET TJIyOOKHE TEOpeTHYECKWe 3HAaHWUSA, YMEHHE CpaBHHUBATh U
OLICHWBATh pa3jMYHbIe HAYYHBIC MOJXOJIBI, IMOJH30BATHCS COBPEMEHHON HAyYHOM
TEPMHUHOJIOTHEM.

89-80 GamioB - maHBI TOJIHBIE, JOCTATOYHO TIyOOKHEe W OOOCHOBAHHBIC
OTBETHI Ha BOIPOCHI, [TOCTABJICHHbIE HYK3aMEHALMOHHONW KOMHCCHEN, aOUTYypUEHT
JEMOHCTPUPYET XOPOIIME 3HAHUS, YMEHHUE MOJIb30BaThCSI COBPEMEHHON Hay4yHOU
TEPMHUHOJIOTUEMN.

79-70 GannoB - maHbl OOOCHOBaHHBIC OTBETHI HA BOMPOCHI, TTOCTABJICHHBIE
HK3aMEHALMOHHON KOMHUCCHEN, aOUTYPUEHT AEMOHCTPUPYET XOPOILIUE 3HAHUS.

69-60 OayoB - maHBl B 1E€NIOM TIPAaBWIbHBIE OTBETHI HAa BOMPOCHI,
NOCTaBJICHHbIE  HJK3aMEHALIMOHHOW  KOMHUCCHEH, TMpu 3ITOM  aOUTYypUEHT
HEJOCTAaTOYHO apTyMEHTHPYET OTBETHI.

59-0 OanmnoB — aOUTYpUEHT JEMOHCTPUPYET HEMOHMMaHHE OCHOBHOIO
CONEp)KaHUs TEOPETHUECKOTO MaTepuana, MOBEPXHOCTHOCTh U  CIa0yIo
apTyMEHTAIMIO CY>KICHUHN WU TOMYIICHBI 3HAYNTEIbHBIC OIIHOKH.

Pemenus BKBaMeHaHHOHHOﬁ KOMHUCCHUH IIPUHHUMAIOTCA OOJIBIITMHCTBOM T'OJIOCOB.



HporpaMMa BCTYIIUTCJIBHOI'O HCIIBITAHUSA

HayuyHnasi cneuajibHOCTh
1.3.2. « IlpuGopbl M MeTOABI IKCIIEPUMEHTAJILHON PU3MKI»
1. MeToabl n3MepeHusi 0CHOBHBIX (U3MYECKUX BeJUYUH

1.1. MeToibl U3MepeHUs BpEMEHH, TTOTPEITHOCTH U3MEPEHHUH, 3TaIOHBL. Y4eT 3(ppekToB 001mIei
TEOPHUH OTHOCUTEIHHOCTH (3aBUCUMOCTH X0/ YaCOB OT YCKOPEHHUS U IPaBUTAIUN).

1.2. U3mepenue yacToT B paauoauanasone. CtaHAapThl YaCTOTHI.

1.3. MeTozbl ¥ OTPEMIHOCTH U3MEPEHUI KOOPANHAT, YIJIOB, JUIMH. MUpPOBbIE CTaHAAPTHI U
JTaJIOHBI.

1.4. Metonbl U3MEpeHUs TEPMOAMHAMUYECKUX BETUIHH

1.5. Paguocnektpockonus (3¢ ekt 3eemana, iAepHbIil MATHUTHBINA Pe30HAHC, TOMOTpadus).
1.6. DrnekTpoMarHuTHbIE U3MEPEHHS (CIIOCOOBI PETUCTPALIUU PATUOUZITYICHUS, METOIBI
PETUCTpAINH B ONITUYECKOM JTMara3oHe: GOTOIUO0 b, POTOYMHOKUTENN, YEPEHKOBCKUE
JIETEKTOPBI).

1.7. Peructpanus 4acTull ¥ paJuOaKTHUBHBIX M3Iy4eHUN (MOHU3AMOHHBIE KaMephl,
ra3opaspsIHble CUCTUUKH, POTIOPIIUOHAIBHBIE CUETYNKH, CTPUMMEPHBIE U UCKPOBBIE KaMephI,
HOJYIPOBOTHUKOBBIE IETEKTOPbI, CHUHTUIUIALUOHHBIE CUETUUKH, ITY3bIPbKOBBIE KaMEpHI,
YEPEHKOBCKHE CUETUUKH, AEPHbIE POTOIMYIBCUN).

1.8. HlyMbI ¥ IOMEXH TTPU U3MEPEHUH IEKTPHUECKUX, aKyCTUIECKUX H ONITUYECKUX BEJTUYMH.
1.9. Tuddepenunanpubie, UHTEPHEPOMETPUUECKHUE U APYTUE METObI U3MEPEHUI.

1.10. HaHOTE€XHOJIOTUYU B U3MEPUTEITLHONU TEXHHUKE.

1.11. Jlo3umerprueckre n3MepeHus 1 103MMETpUUYECKUE eIMHULIbI; KO3 PUIIMEHTHI,
YUUTBHIBAIOIINE BIMSAHUE PAJIAALIMK HA )KUBbIE OPraHU3MBbI, DKBUBAJICHTHAs J034.

2. U3mepenus

2.1. Cucremsl equnull. Enunas cucrema enunuil (CH). YHUBepcaibHbIE TOCTOSHHBIE U
€CTECTBEHHBIC CUCTEMBI eTMHMUIL. [IpON3BOIHBIE €TMHUIIBI U CTAHIAPTHI.

2.2. llpsimble, KOCBEHHBIE, CTATUCTUYECKUE U TUHAMUYECKUE u3MepeHus. OIeHKU
MOTPEIIHOCTEN KOCBEHHBIX U3MEpeHU. Y clloBHbIe u3Mepenus. [Ipobiema koppenauuit u
YPaBHOBELIMBAHNE YCIOBHBIX U3MepeHUH. [[puHIMIIManbHbple OrpaHMYeHNs] HA TOYHOCTD
u3MepeHuit (puzndeckue npezensl).

2.3. Metoabl u3MepeHuii (U3NUYECKUX BETMUMH B UCCIIEAYEeMO 001acTH Hu3uKu™.

2.4. OCHOBHBIE IPUHIUIIBI IOCTPOEHUS PUOOPOB I U3MEPEHUH (PU3UUECKUX BEIUYHH B
3alaHHON 00J1acTH (PU3UKH™.



2.5. ®yHIaMeHTaIbHbIE ITYMbI B U3MEPUTEIBHBIX YCTPOHUCTBAX.

2.6. TeroBoit mym. @opmyia Haitkeucra. Teopema Kannena—Benbrona. Jlpo6oBoii irym B
ANIEKTPOHHBIX U onTH4eckux npudopax. Llymer 1/f.

2.7. KanToBble 3()(heKThl B HPU3MUECKUX U3MEPEHUSX. Y CIOBUS, KOT/Ia KIIACCHYECKUH TOAXO0.T
CTaHOBUTCS HETIPUMEHHM.

2.8. CooTHOIICHHS HEOTIPEIeIEHHOCTH. PoIb 00paTHOTO (UIYKTYAI[MOHHOTO BIIMSHUS IPUOOPA.
CraHgapTHbIC KBAaHTOBBIC Mpeelibl. KBaHTOBBIE HEBO3MYIIAIOIINE U3MEepeHusi. KBaHTOBBIC
ATaJIOHBI eAMHUI] (U3HYEeCKUX BeMUUH (TpuMepbl). DddexT kozedcoHa u CBEPXITPOBOISIINEC
KBaHTOBBIC HHTEPPEPOMETPHI.

3. Kpurepuu To4HOCTH U3MepPeHH

3.1. Cayuaiinbie coObITH. [loHATHE BEpOSITHOCTH. Y CIIOBHBIC BEPOSITHOCTU. Pacriipenenenue
BepOATHOCTH. IIIOTHOCTH BEPOATHOCTH. MOMEHTHI.

3.2. CnenpanbHble pacrpeieieHus] BEPOSITHOCTEH M UX UCIIOJIb30BaHUE B (PH3HKE.
bunomuanbHoe pacnpeneneHue, pacnpeaenenue [lyaccona (1po6oBoi mym),
9KCIOHEHIMAIILHOE pacrpeeicHne. HopManbHoe pacnpenenieHue u eHTpalbHas TpeaeabHast
Teopema.

3.3. MHoromepHbIe pacnpeneneHus BeposTHocTel. Koppensiiuu ciiydailHbIX BEJTUYUH.

3.4. Cnyuaiinblie nporecchl. DproaudaHocts. Koppensinonnas QyHKIus cirydaitHOro mpoiecca.
CranuonapHsie cinyvaitHble mporiecchl. CrekTpaibHas IoTHOCTh. Teopema Bunepa—XuHunHa.

3.5. OneHka napaMeTpoB CIy4alHBIX BEIMYUH. BBIOOpOUHBIE CpeHUE U TUCTIEPCHH.
Bri6opounsie pacnipenenenus. t-pacnpenenenne CTbro/IeHTa.

3.6. OmnpeneneHue cpeiHUX 3HAYCHUN U3MEPSEMBIX TapaMeTPOB U X MOTPEIIHOCTEN B MPSIMBIX
U KOCBEHHBIX U3MEPEHUSX.

3.7. TexHUKa OLIEHKH MapaMeTpOB MPH pa3HbIX paclpeleNeHusIX MOrpelIHOCTed N3MEPEHU.
Cpennue 1 BepOsATHbIE 3HAUEHUS IEpeMEHHBIX. TeXHUKa OLIEHKH [TapaMeTpoB Mpu
ACMMMETPUYHBIX paCIpelesIeHUAX norpemHoctell. CyMMHUPOBaHME PE3YJIBTATOB Pa3IUYHbIX
u3Mmepenuil. Pobactuele onenku. [lapamMerpuueckre u HemapaMeTpUYECKUE OLIEHKH.

4. MeToabl anaIu3a GU3MYECKUX U3MepeHU

4.1. AnanuTtuyeckas anmnpoKCUMaIys pe3ylbTaToB U u3MepeHuil. urepnonsuus (JiuHeiiHas,
KBaJpaTH4HAasi, KyOMyecKas U T.IL.).

4.2. ®ypoe-ananui. JluckpetHoe mpeodbpazoBanue Oypoe. boicTpoe mpeodpazoBanue Dypre.
BoiiBiieTHBIN aHAIM3.

4.3. CrarucTuyeckas mpoBepka runore3. Kpurepuu cornacusi 1 METOAbI KX UCOJIb30BAHMUS.
Kpurepun CmuproBa—Konmoroposa, Kosimoroposa.



4.4. llpsimble 1 oOpatHbIe 3a1a4n. HekoppekTHbie 3a1aun. OOpaTHBIE 3a1a41 IPU aHATTU3E
pe3yabTaTOB U3MEPEHUI U METO/Ibl MX PELICHUS.

4.5. MeTtoa MakCUMaJbHOTO TIPABAONO 00U U €0 MPUMEHEHHE.
4.6. MeTo1 HAaMMEHBIIIMX KBAJIPATOB.

5. MoaesupoBanue (pu3HIeCKHUX MPOLECCOB

5.1. Ananutrdeckoe onucanue GU3NYECKUX TPOIIECCOB.

5.2.HHaHI/IpOBaHI/Ie OKCIICPUMCHTA, BI)I60p METOda U TEXHUYECCKUX CPCACTB, MECTOAbI OLICHKN
OKHNJACMBbIX PC3YJIbTATOB U UX HOI‘pGHlHOCTGfI.

5.3. MeTo1 CTaTUCTUYECKUX UCIIBITAHUN, METOJMKA €r0 IPUMEHEHUS.
5.4. Ucnonb3oBanue Mozenen pusndeckux nponeccop™.

5.5. Yder BnusiHus npubopa Ha pe3ysibTaThl U3MepeHuil. MoaenupoBaHue ¢ y4eToM
0COOEHHOCTEH NCIOIB3YEMBIX JIETEKTOPOB.

6. ABTOMaTHU3aUs IKCIIEPUMEHTA

6.1. Co3nanue KOMILIEKCHBIX ycTaHOBOK. OOmue TpedoBanusa. O6paboTka nHhopMaluy «B
aunuIo» (0n-line).

6.2. Cioco0b1 mpeoOpa3oBaHus H3MEPESHUH IS TIepeavud Ha 3HAYNTEILHBIC PACCTOSHUSI.
6.3. KoHTpob npoiieccoB U3MEpEHH B peajibHOM BPEMEHHU.

6.4. CriocoObI BBIBO/Ia HH(POPMAIIUK B peaTbHOM BpeMeHU. HakorieHue sKkcrnepuMeHTalbHbIX
TaHHBIX, CO3[JaHNe 0AHKOB JaHHBIX.

Jlutreparypa

Kennan M., Ctroapt A. Ctatuctuueckue BbIBOJIbI U cBsi3u / [lep. ¢ anri. M.: Mup, 1976.
bopoBkoB A.A. MaTematnueckas cratuctuka. M.: 1984.

Bapone A., ITarepuo /1. Dpdext [Ixo3edpcona: duzuka u npumenenus / [lep. c anrin. M.: 1984.
Bparunckuit B.b. ®usnueckue s3kcriepuMeHTHI ¢ mpoOHBIMU Tedamu. M.: Hayka, 1970.
Boponnos 10.U1. Teopus n meToasl Makpockonuueckux usmepenuii. M.: Hayka, 1989.

['pumun C.J1. u ap. [Inasmennsie yckopurenu / C.Jl. I'pumun, JI.B. Jleckos, H.IT. Ko3nos. — M.:
Mammunoctpoenue, 1983. — 231 c.

A.W. Mopo3zos. Beeaenue B mnazmoaunamuky. — M.: ®U3MATIINUT, 2008. — 616 c.

Y. [Myn-mi., ®. Oysuc. Hanotexnomnoruu. — M.: Texunocdepa, 2006. — 336 c.



I1. Xappuc. YriaepoaHsie HAHOTPYOBI M pOJCTBEHHbIE CTPYKTYpHI. — M.: Texnocgepa, 2003. —
336 c.
benn P. JIxx. Beenenune B @ypoe-criekrpockonuio. — M: Mup, 1975. — 380 c.

JleBmmn JI.B., Conenxuit A.M. OnTruueckne METo bl UCCIIEI0BAaHUS MOJIEKYJISPHBIX CUCTEM.
Yacts . — M.: U3g-Bo MI'Y, 1994. — 320 c.

Omudep B.I'. u Onudep H.A. Komnbrorepasie ceTu. [[puHIMIIBI, TEXHOIOTUH, TTPOTOKOJIBI.
VYuebnuk. [Tutep, 1999 (2002), 672 ¢

Bpoiino BeruncnuTenbHble CUCTEMBI, CETH U TeJIEKOMMYHUKaIuu., [Tutep, 2002, 688 ¢

I'. Onccon, [x. Inanu Ludpossie cuctemsl aBTomatuzanuu 1 ynpasnenus. — CI16.: HeBckuit
muainekt, 2001. -557c.: ni.

ABToMaTtu3zanus GpU3MYECKUX UCCIeI0BaHUN U SKCIIEPUMEHTA: KOMIIbIOTEpHbIE U3MEPEHUS U
BUpTYyaibHbIe puopsl Ha ocHoBe LABVIEW 7/ Ilon pea. byreipuna [1.A. —M.: IMK Ilpecc.
2005. 264c.: un.



