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Paboyas nporpamma nuctuinabl «@U3MYecKrue 0CHOBBI NMOJIy4YeHHs] U3MepPUTeIbHOM’
uH(pOPMALMY U 3TAJOHHAsA 6a3a» U1l 00ydJaroUIMXcs M0 HampaBiIeHUo noarotoBku 27.03.01
Crannapruzamus u merposnorus (I[Ipoduns: CranmapTusanuss U METpPOJIOTHSA), COCTaBlieHa Ha
ocHoBaHMU DenepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENBHOTO  CTaHIApTa  BBICHIETO
oOpa3oBanusi — OakanmaBpuar 1o HampasieHuto mnoarotoBku 27.03.01 Crampgaptusanust u
METpOJIOTHS, YTBEPKIECHHOTO MpPHKa3oM MUHHCTEpCTBA HAyKH M BBICHIETO O00pa3oBaHUs
Poccuiickoit ®enepanuu ot 07 aBrycra 2020 r. Ne 901 (¢ u3m. u pomn.), [lopsinka opranuszanuu u
OCYIIECTBIICHHSI 00pa30BaTEIHLHON AEATEIHHOCTH IO 00pa30BaTENbHBIM MPOrPaMMaM BBICIIETO
oOpa3oBanusi — TmporpamMmaMm OakajaBpuara, MpoOrpaMMaM CIEIUAIUTETa, IPOrpaMMam
MarucTpaTypbl, YTBEP)KICHHOTO IPHKAa30M MUHHCTEPCTBA HAayKH M BBICIIEr0 00Opa3oBaHUS
Poccuiickoit @enepaunu ot 06 ampesst 2021 1. Ne 245 (¢ u3Mm. u 1011.), B COOTBETCTBHUHU C YU€OHBIM
I1aHoM, yTBepkJaeHHbIM YueHbIM coBeToM ®I'BOY BO «/lonl'V» ans nabopa 2025 rona.

Pa3pabotuuk:

3aBeayromuil kadenpoit GU3MKA HEPABHOBECHBIX

MIPOLIECCOB METPOJIOTMM W 3Kojornn um. HM.JL

[ToBxa, kaHa. ¢pu3.-MatT. HAyK, CT. H. COTP. [1.B. Acnanos

Pabouyas mporpamma omoOpeHa Ha 3acenanuu kadenpsl (U3UKH HEPABHOBECHBIX ITPOIIECCOB
MeTpoJioruu u 3xosorun um. M.JI. TToBxa
[Tporokomn ot 03.04.2025 r. Ne 16.

3aBenyromuit kadeapoit I1. B. AcnanoB
COI''TACOBAHO:

H.o0. nexana pu3MKO-TEXHHYECKOTO (haKyIbTeTa C. A. ®omeHko
16.04.2025 1.

Y4eOHOo-MeToAnYecKasi KOMUCCUST (GU3UKO-TEXHUYECKOTO (paKkyiIbTeTa
[Iporokos ot 16.04.2025 r. Ne 4.
IIpencenarens B.H. Koteunxko

PykoBoauTens ~ OCHOBHOW  oOpa3oBaTenbHOU

IporpamMmbl, JOI., KaHJ. (¢H3.-MaT. HayK, CT.

Hay4H. COTp. I1. B. Acnanos
03.04.2025 r.
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1. MECTO JUCLIMIIJINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEBI

1.1. TpeOGoBaHus K MpeaBAPUTEIHLHONW MOATOTOBKE O0YYAIOIINXCS, MPEIIICCTBYIONIHNE
U COIIYTCTBYIOILIME AUCLHUIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YYEHHUE JAaHHOM:

0a30Bast IOArOTOBKA MO MaTeMaTHKe U (pru3nke B 00bEME MPOrpaMMBbl CPEeTHEH HIKOJIBI;

JUCUMIUIMHBL IporpaMMbl OakanaBpuara: Bbicinas wmaremaruka, ®usuka, Xumwus,
WmxenepHas 1 KOMITbIOTepHas rpaduka, DINEKTPOTEXHUKA U JIEKTPOHUKA, MaTepuanoBeieHue
U TEXHOJOIMM KOHCTPYKLMOHHBIX MatepuainoB, llpukmagnas wmexanuka, KommberorepHoe
MO/ISTUPOBAaHNE U Oa3bl JaHHBIX.

1.2.  JlucumniuHbl, KypcOBbIe padOTHl W MPAKTHUKH, Ui KOTOPBIX OCBOCHHE TaHHOM
JUCHMIUIMHBI HEOOXO0IUMO KaK MpPEe/IIeCTBYIOIIEE:

BBenenue B mpodeccuoHanbHyo aesTenbHOCTh (M3MepeHust B cOBpeMEHHOM MMpe),
Mertponorus, MeToasl U cpencTBa HU3MEpeHUd U KOHTpoJid, CXeMOTEXHHMKa WM3MEpPUTENIbHBIX
ycTpoucTB, Teopus, pacder M NPOECKTUPOBAHUE HU3MEPUTENbHBIX cucTeM, [Ipons3BoacTBeHHas
MpakTUKa: HAy4YHO-UCCIeaoBaTeNnbekas pabora (obs3arenbHast), [Ipon3BoacTBeHHAs MpaKTHKA:
MpeIUILIOMHAs paKkTHKa (00s3aTeNbHas).

2. OIIMCAHUE JUCLUIIJINHBI

2.1.  OOmras XxapaKTepUCTHKA

HaumenoBanue nokasarenst 3HaueHue nokasaresns
HazBanue oO6pa3oBaTebHON MPOTrpaMMBbI 27.03.01 CranmapTusanusi 1 METPOJIOT U
udp 1 Ha3BaHUE B COOTBETCTBUU C b1.5.M6.2 ®u3nueckrie OCHOBBI TIOTYIECHUS
y4eOHBIM ILJIAHOM M3MEPUTENbHON HH(pOPMALMK U ATAIOHHAS

6aza
YacTs 00pa3zoBaTenbHOM IPOTPaMMBbl bazoBas yacTtp
KonuuecTBo 3a4eTHBIX equHULL / BCErO 4acoB 6/216

B cinyuae mpenwsiBieHuss OT o0Oyd4aromierocss WIM €ro poauTeds (3aKOHHOTO
MIpPEe/ICTAaBUTEINsI) 3asBJICHUS Ha OOydeHHE IO aJanTHUpPOBAaHHOW 0Opa30BaTENBHON MporpaMmme
BBICIIET0 00pa30BaHUA, MOAKPEIUICHHOTO 3aKJIIOYEHHUEM IICHXOJIOT0-MeINKO-TIearorndeckon
komuccuu (I[IMIIK) unu menuko-conuansHoi xcnepTu3bl (MCD) ¢ peKOMEHIAIUAMA CO3/TaHuUs
WHIMBHAYyAIbHOW TporpamMmbl peabwnutanmu u  adwmrtanuu (MIIPA), nannas pabGouas
MporpaMMa MOKET OBbITh aJalTUPOBAHA C yYETOM HHIMBUAYAJIBbHBIX OCOOEHHOCTEH 3/I0POBBS
oOy4Jaromerocs.

2.2. Pacnpepnenenue yacoB no Gopmam u nepuoaam o0yueHus

a, OO011ee KOJIMYECTBO YacOB
@opma | & § CaMOCTOSITEJIBHON
= ®dopma
o0yueHus| &'| 2 |IEKIMOHHBIX | Ta00PATOPHBINIPAKTHYECKHX,  paboThI + BCETO
5 KOHTPOJI KOHTPOJIS
Ounas | 2 | 4 32 32 - 44 108 | sx3amen
Ounas | 3| 5 30 - 15 63 108 | s3auer
Ounas, 62 32 15 107 216 |»x3aMeH,
BCETO 3a4eT
Baounas | 2 | 4 6 6 - 96 108 | sx3amen
Baounas| 3 | 5 6 - 3 99 108 | s3auer
3aouHas, 12 6 3 195 216 |»x3aMeH,
BCETO 3a4eT
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3. HEJIM JUCHTUTTIJINHBI

OcHOBHBIE 11€JI1 OCBOEHUS JUCLMILINHBIL:

- (QopMupoBaHHE OCHOBHBIX TMPEJICTABICHHA O TOJYYCHUH U HCIOJIb30BAaHUH
M3MEpHUTENBHON HH(pOpMaIMH, PU3HMYECKIX BETUYNHAX U SAMHUIIAX H3MEPEHHH, 00X 3aKOHAX
U IpaBUJIaX U3MEPEHUM, IPUHLUIIAX IOCTPOEHUSI COBPEMEHHBIX U3MEPUTENBHBIX YCTPOUCTB U UX
BO3MOXHOCTSIX, METOJIaX M CPEACTBAX M3MEPEHUN Pa3IMUHBIX BEJIWYUH; NPAaBUIBHOM BbIOOpE
(GU3NYEeCKUX BEMUYMH MpPHU PEIICHUH TMPAKTHYECKUX 3a]ad; ONPEACICHUU MOTPEHIHOCTEH
pe3yJIbTaTOB U3MEPEHUN;

- MOJIy4eHHE YMEHHWH W HaBBIKOB JUIsI 0OECIeUeHUs] €IMHCTBA U TPeOyeMOil TOYHOCTH
U3MEpEHUl, a TaKKe OpraHu3aluyd U MPOBEJCHHS METOJUYECKH IMPaBUIBHOTO H3MEpPEHUs
Pa3IMYHbIX (PU3HUECKUX BEJIIMYUH U 00pabOTKH pe3ylbTaTOB U3MEPEHUI;

- TIOJIy4YeHHE HaBBIKOB B IJIAHUPOBAaHUU U MPOBEICHUM SKCIEPUMEHTOB IO 33JaHHOMN
MeTo/MKe, 00paboTKe pe3ylbTaTOB C NPUMEHEHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH M TEXHUYECKHUX CPEACTB; TBOPYECKOTO MPUMEHEHHS 3HAHMHA MO H3MEPEHUSM B
rporiecce 00y4deHus.

B npuxiagHoM 1utaHe 1esbio npenojaBaHusl pU3NUecKUX OCHOB M3MEPEHHI CTAaHOBUTCS
(bopMHUpOBaHHE COBPEMEHHOIO KOHCTPYKTOPCKOTO MBIIUIEHHUS, B OCHOBE KOTOPOTO JIEXKHUT
coeuHeHNe (PU3NKO-TeXHUUECKUX 3¢ (eKkToB n HOBbIX TexHosorui. Kypc dusznueckux ocHOB
u3MepeHul QOpMHUpPYET €IWHBIN A3BIK OMHCAHMS PA3NIUYHBIX (PU3UKO-TEXHUYECKHX MpoOiieM
Teopun uzMepeHus. OH NpeoCTaBIsSeT BO3MOKHOCTh CTYA€HTAM YBHUJIETh B3aUMOCBS3b MEXKIY
Pa3IMYHBIMU 00JIACTAMU HAYKU U TEXHUKH.

4. KOMIIETEHIIMH OBYYAIOIIEI'OCA, @OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMBI, X NH/INKATOPBI
N INIAHUPYEMBIE PE3VIJIbTATBI ObYUEHMA

4.1. KomnereHimu

OIIK-7: CiocoGeH oCyIIecTBIATh IIOCTAHOBKY M BBITIOJIHATH YKCIIEPUMEHTHI 110 MIPOBEPKE
KOPPEKTHOCTH U 3PPEKTUBHOCTH HAYYHO 0OOCHOBAHHBIX PEUICHHH B 001aCTH CTaHAAPTU3ALUU U
METPOJIOTHYECKOro 00ecreyeHus.

4.2. VHaukaTOpbl KOMIIETEHIIUN
OIIK-7.1: BeIOMpaeT 1 UCIOJIb3yeT COOTBETCTBYIOIIUE PECYPCHI, COBPEMEHHBIE METOIUKH
1 00opyioBaHue AJIsl IPOBEACHUSI SKCIIEPUMEHTAILHBIX UCCIEAOBAHUNA U U3MEPEHUA.

4.3.  Pesynbrarel 00y4eHUS

OIIK 7.1.1. 3naet TeopeTuyecKre OCHOBBI U3MEPEHUI; OCHOBHBIE MOHSTHUS, CBSA3aHHBIE C
00BEKTaMU H3MEpPEHUS: CBOMCTBO, BEIMYMHA, KOJUYECTBEHHbIE M KAa4ECTBEHHBIE MPOSBICHUS
CBOMCTB OOBEKTOB MATEPUAIBHOTO MHUPA; OCHOBHBIE IOHSTHS, CBSI3aHHBIE CO CpPEACTBAMH
m3mepenuit  (CH); 3akoHOoMepHOCTH (GOPMHUPOBAHUSA pe3ylbTaTa HM3MEPEHUs, TOHATHUS
MOTPEUIHOCTH, WCTOYHHMKM TOTPEIIHOCTEeH; NPHHLIMIIBI BBHIOOPA M TMPUMEHEHHs CpEACTB
U3MEpEeHU (PU3NUECKUX BEIUYHMH; aITOPUTMbI 00paOb0TKH MHOTOKPATHBIX U3MEPEHUH.

OIIK 7.1.2 Ymeer:

- WCIOJB30BaTh (U3NYECKHE 3aKOHOMEPHOCTH JUIsl peIIeHUs 3aJad H3MEpEeHus
¢bu3nUecKux BEIUYHH,

- TpaBWJIBHO BHIOMpAaTh M UCHOJNB30BaTh CPEACTBA HU3MEPEHUH C YU4eTOM HX
METPOJIOTHYECKUX XapAKTEPUCTHUK.

OIIK 7.1.3 Bnameer HaBblkaMd  PabOTBl €O  CIPABOYHOM  JIMTEPATypoH,
OpraHU3alMOHHBIMU M METOJIMYECKUMHU OCHOBAMHU METPOJIOIMYECKOro obecneueHus st BbIoopa
CPEACTB M3MEPEHUMH, TMPOBEACHUS U3MEPEHMH M OKCIEPUMEHTAJIBHBIX MCCIEI0BAHUM,
CTaTUCTHUYECKOW 00paOOTKU U MOCIEAYIOIEro aHaIl3a pe3yabTaToB U3MEPEHHI.



Komnerenuun NuaukaTopsl Pe3yabTaTsl 00yyeHus
OIIK-7. Cnoco6en | OIIK-7.1: Betbupaer | OIIK 7.1.1. 3Haer TeopeTHyecKue OCHOBBI
OCYLIECTBIIATh U UCHOJIB3YET U3MEpPEHUIl; OCHOBHBIE IOHSTHS, CBSI3aHHBIE C
IIOCTaHOBKY U COOTBETCTBYIOILIHE 00BbEKTaMU HW3MEpPEHUs: CBOICTBO, BEIMYMHA,
BBIIIOJIHATh pecypchl, KOJIMYECTBEHHbIE M KAaYECTBEHHBIE IPOSBICHUS
9KCHEPUMEHTHI 10 | COBPEMEHHBIE CBOMCTB  OOBEKTOB  MaTEpUaJIbHOIO  MHpA;
IIPOBEpKE METOJIUKH U OCHOBHBIE TOHSTHUS, CBSI3aHHBIE CO CPEICTBAMU
KOPPEKTHOCTH U 000pyI0BaHUE ISt M3MEpPEHUI (Cn; 3aKOHOMEPHOCTH
3P PEKTHBHOCTH IPOBEICHUS dbopMupoBaHUs pe3yabTaTa U3MEPEHHSI, TTOHATHS
Hay4YHO 9KCIEPUMEHTAJIbHBIX | IOTPEIIHOCTH,  MCTOYHHUKH  MOrPEHIHOCTEH;
000CHOBAHHBIX UCCIIEIOBaHUH U OPUHLMIBL BBIOOpa M TNPUMEHEHHUS CpEICTB
peuieHui B U3MEpPEHUN. U3MepeHuil (U3NYECKUX BEIMYUH; aJTOPUTMBbI
obnactu 00pabOTKN MHOTOKPATHBIX U3MEPEHU.
CTaHJIapTU3ALUH U OIIK 7.1.2 Ywmeer:
METPOJIOTMYECKOTO - HCIIOJIb30BaTh (DU3MUECKHE 3aKOHOMEPHOCTH
obecrnieueHus JUIS pelIeHus 3a7ad U3MepeHHs (u3nuecKux
BEJIMYMH,
- IPaBUWJILHO BBIOMPATh U UCTOJIB30BaTh CPEACTBA
U3MEpPEHUl C YyYeToM HX METPOJIOTHYECKUX
XapaKTEePUCTHK.
I[IK 7.1.3 Bnageer HaBbIkamMH palbOTBI CO
CIIPABOYHOM JIUTEPATYPOM, OpraHU3alMOHHBIMH U
METOJUYECKUMHA OCHOBAMH METPOJIOTHYECKOTO
obecrieueHust Uil BBIOOpa CPEACTB M3MEpPEHUH,
MIPOBEACHUS U3MEPEHUN U SKCHEPUMEHTAIBHBIX
WCCJICIOBAaHUM, CTATUCTUYECKONW O0O0pabOTKH U
MOCJIEIYIOLIETO aHanu3a pe3ynbTaToB
HU3MEpPEHHUI.
5. [TPOI'PAMMA JIUCHUITJINHBI
Ne n/m | Conep:kaTeJIbHBII MOTYJIb | Conep:xkanue
4 cemecTp
1 Beenenne. OcHoBHbIC MOHATHSA U1 | DHU3HUECcKas KapTHHA MUpa. MexaHudecKas u
OIPEACICHUA OJICKTPOMAarHuTHasA KapTUHBI MHUpa. KpI/ISI/IC (pPISI/IKI/I u

"HOBeWIIIast peBoMONKs B ecTecTBO3HAHNK'". [locTOsIHHBIE
HeoOpaTHMble N3MEHeHHsT BeeneHHo# i cTabMIIbHOCTh
(hyHIaMEHTaNbHBIX (PU3UIECKUX MOCTOAHHBIX: IIpHHIHITEI
OpraHM3aIly COBPEMEHHOI 0 Hay4yHoro 3HaHus. [IpocTpancTBO
Y BpeMs, TI0JI€ U BEIIECTBO, B3aUMO/ICHCTBHE,
B3aMMOIIPEBPAILICHHUS YaCTHL, (PU3NIECKUNA BaKyyM,
BEPOATHOCTb B COBPEMEHHOM KapTHHE MUpa. M3mepeHue Kak
Mpolecc O3HAHUS OKPYXAFOIIEro HaC MUPA. DIEMEHTEHI
COBpPEMEHHOW (hYM3NIECKOM KapTHHBI MHpPa U METpONIorus. Poib
W3MEpEHUi B Teopur oTpakeHus. HabmroneHne, n3mMepeHne,
IKcriepuMeHT. PU3MUecKne BETMINHBI KaK MEPHI CBOHCTB
00BEKTOB U ABIICHUN MaTepraabHOro Mupa. CymHOCTb
W3MEpEHUi, N3MEpHUTENbHOE Ipeodpa3oBanme. M3mepeHns B
TexHuKe. CTaOMIIBHOCTh — HEOOXOMIMOE YCIIOBHE JOCTHKCHHUS
TOYHOCTH, €IMHCTBA U JJOCTOBEPHOCTH U3MEPEHH.
HecTaOunpHOCTB, TOCTOSIHHBIE M HEOOpATUMBIE N3MEHEHHS
Bcenennoii, camonBrkeHne MaTepur. 3HaueHne Gpru3nieckon
BEJIMYMHBI U pe3yibTaT n3MepeHnsi. OCHOBHBIE XapaKTePHCTHKH
pe3ynbraTa usMepeHusa. dusngeckoe 1 MaTeMaTHIECKOe
MOJIETMPOBAaHKE B MPaKTHKe M3Mepenuid. Kiaccuguxarmst
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(I)I/I3I/IquKI/IX BCIINYMH: 3KCTCHCHUBHBIC 1 NHTCHCHBHEBIC
BenuuuHLI. OCHOBHBIC ATAIIBI I/I3MepeHI/II71, AKCHOMBI TCOpUU
H3MepeHHI7L COBpCMeHHLIe JOCTUIKCHHUA B U3BMEPCHUN
Pa3IMYHBbIX (I)I/ISI/I‘-ICCKI/IX BCJINYHH.

Ne n/m

Conep:kaTeIbHBII MOAYJIb

Conep:xanue

PasmepHocTH puznueckux
BenuuuH. EnuHummn
(U3MUECKHX BEINYHH.

PasmepHOCTH Qr3nueckux BenuyrH. PasMepHsle u Oe3pa3MepHbIe
BEJIMYMHEI. Y CTaHOBJICHNE (DYHKIIMOHAIILHBIX CBS3EH MEXIY
(u3NUECKUMU BETMYMHAMY ITyTEM CPaBHEHUS UX Pa3MEPHOCTEH.
Merozpl TeopHuHM MO00HS ¥ pa3MEPHOCTEH B HAYYHBIX
uccnenoBanusax. lllxanel nopsaka, HHTEPBAJIOB, OTHOLECHHH.
Enunannp! puzndeckux BeanyrH. CHCTEMBI €IUHUI] H UX
sBoftoIMsl. KOHBEHIIMOHANBHOCTE CUCTEM €UHHIL, CYTh IJIABHOT'O
MPUHIIMIA TOCTPOCHUS U KOHCTPYUPOBAHUS CUCTEM €IUHMIL
¢usnueckux BennunH. Kiaccel cucrem eannun. CornacoBaHHbIE
(KorepeHTHBIE) CUCTEMBI eTUHMLL. MexayHapoaHas cucTemMa
enunMl. BHecucTeMHbIe eIMHHIIBI, 0OCOOEHHOCTH BHIOOpA €AMHHII.

TouHOCTh U3MeEpeHuil U ee
npeaensl. MeToibl
YMCHBIICHUS
HEOIPENEIEHHOCTU
Ppe3yNbTaTOB U3MEPEHUN

TouHOCTE M3MEpEHUH U ee XapakTepucTuku. HeonpeneneHHOCTh
pe3yibTaTa U3MEPEeHUs KaK OTpa’KeHHe OTCYTCTBHS TOYHOTO
3HaHUs 3HAYCHUA I/ISMepS[eMOﬁ BCIIMYHHBI. HpI/IHHI/IHI/IaﬂbHaﬂ
HEBO3MO)KHOCTB TIOJIHOTO YCTPAHEHUS HEONPEIeIeHHOCTH
pe3ysibTaToB U3MepeHuil. Boamyatoniye Gpaxkropsl.
CamozBrmxeHe MaTepun Kak (yHIaMeHTaIbHbIA HCTOUHUK
HEONPEAEICHHOCTH PE3YJIBTATOB U3MEPEHUH U €70 KOHKPETHBIE
HPOSIBIIEHUS — HEOOPATUMOCTh, MHEPLIUS, TEIIIOBBIEC U KBAHTOBbIC
(uryKTyanus, IyMbl HETeIuIoBOro xapaxkrepa. COOTHOIICHUE
HeomnpenenenHocrel ['elizenOepra. [IpUHIKIT OTOTHUTEIEHOCTH.
OyHIaMeHTaIIbHBIE [TPeEbl TOUHOCTH U3MEPEHUN. Y CTpaHHUMBIE U
HeyCTpaHHMBbIE BO3MYyLIatomue 3¢ QexTsl 1 Bo3aeicTBusi. MeTon u
MeToziuKa (PU3MIeCKUX U3MepeHuid. OCHOBHBIE METOIbI
MOBBIIIEHNS TOYHOCTH PE3YIbTATOB U3MEPEeHU. Pusndeckas
CYIIHOCTb METOAOB IIEPECTAHOBKH, 3aMEIICHUS,
IIPOTUBOIOCTABIEHUS 110 3HaKy. HysneBoil MeTo, pa3HOCTHBIN
MmeTo]. COOTHOIIEHHE MEKAY TOYHOCTBIO U3MEPEHUI U
OBICTpOJCIICTBHEM.

HNudopmanmonHo-
9HEPreTHYECKHEe OCHOBBI
HU3MEPEHUI

W3meputensHas nHGOpMALHS KaKk NepBUYHAs HHPOpMALH,
Hony4aeMas B pe3yJibTaTe B3auMOAEHCTBHS IBYX OOBEKTOB —
CpeAcTBa U3MEpPEHH U 00BeKTa U3MEPEHUNA. DHTPOIUS U
vH(popManus. ApUOpHast U aroCTepropHast HHHOPMAITHSL.
duznyeckre OCHOBHI COXpaHEeHHs1 HHPOpPMAaLMHU O pa3Mepe
SIMHULBI (PH3UIECKOH BETMIUHBL. DHEPIrUs U H3MEepHUTeIbHAS
HHpOPMAIIHSL.

[IpuHuMIBI U3MEpEeHUs
(U3NIEeCKUX BETMIUH

[IprHOMIBI H3MEpeHNs IMHEHHBIX U YITIOBBIX Pa3MEpOB.
IIpuHIMIBI U3MEPEHNI MEXaHUUECKUX HANPSKEHUH, ChJl,
MOMEHTOB U AaBiieHui. [IpuHIMIBEI H3MEpEeHuil mapaMeTpoB
JBIDKEHUS TBEpAOTro Tena. [[prHInIbI n3MepeHns mapaMmeTpoB
JBIDKCHUS KHUJKUX W Ta3000pa3HbIX BenecTs. [IpuHIIITEL
n3MepeHns TemnepaTypsl. [IpuHINITEI n3MEpeHns] KOHIIEHTPaInH.

Kiaccnueckue
M3MEPHUTENbHBIC CHCTEMBI.

[TprHOUTIBI TOCTPOEHHS N3MEPUTENBHBIX cHCTeM. OCHOBHBIE
(yHKIMM M3MEpUTETBHON crcTeMbl. M ieanm3upoBanHas 6710K-
cxeMma M3MEepUTENbHOM cucTeMbl. Baxkaelme GyHKITMOHATBHEIC
OIIOKHM M3MEPUTENFHON CHCcTeMBL. 3MepuTenpHbIe
npeoOpa3zoBareny. IIpeoOpasoBanne HEINEKTPUUECKIX CUTHAJIOB B
anekTpuueckue. Kiaccudukarus n3mepuTensHbIX
npeoOpazoBareneid. MeToas! n3MepeHHi, 001acTh UX TPUMEHEHHS,
HX JJOCTOUHCTBA U HEJOCTATKH.

S cemecTp




7 [IpuHIMIIBI TOCTPOEHUS, OO01He CBOWCTBA, CTPYKTYPA U TOTPEITHOCTH U3MEPHUTEIEHBIX
TOYHOCTb, JIOCTOUHCTBA U npeobpaszoareneii (UI1). PesuctuBHEBIC TpeoOpa3oBaTely.
HEIOCTATKU U3MEPUTEIBHBIX | DJIEKTPOCTATUYCCKUE MPeoOpa3oBaTeIn. IICKTPOMArHUTHEIC
mpeoOpa3oBateeii. npeobOpa3oBarend. ['aTbBaHOMAaTrHUTHBIC TPEOOPA30BATEIH.

DnekTpoxuMHuYecKre peodpa3oBatenu. TermioBsie
npeoOpa3zoBaten. ONTHKO-3JICKTPOHHEIC TPe00pa30BaTEIH.
BookoHHO-ONITHYECKHE TIPEOOPA30BATEITH. DIICKTPOAKYCTHUCCKHE
npeoOpa3zoBatenu. M3MepuTenbHbIe Ppeodpa3oBaTelld ¢ YaCTOTHBIM
BBIXOJIOM.
Ne n/m Conep:xaTeJbHBII MOLYJIb Conep:xkanue
8 duznyeckre MPUHITUIBI AHTPONOMETPUYECKHUE U BEIIECTBEHHBIE €IMHUIIBI U3MEPEHUH.

CO3/IaHMs COBPEMEHHOU
9TaJIOHHOMW 0a3bl ¢
UCIIOIb30BaHHEM
¢dusmuecknx 3pPexToB 1
SBJICHUH.

Mertpurieckasi KOHBEHIIHS. DBOIIOLUS 3TaJOHOB OCHOBHBIX €IMHHI]
CH (SI), puszrueckre IPUHIIHITBI, TIOJI0KEHHBIC B OCHOBY HX
¢yHKonnpoBanus. TepMoanekTpuueckue sBieHus: 3eedeka
a¢dexkr, sBrnenus [lensthe, ToMmcona. TepmonpeoOpazoBartens
compotuBiicHus. ['aqpBaHOMarHuTHBIC 3P PeKThl: 3 dext Xomna,
OrtruHcrayseHa, HepHcra, MmaruutopesuctuBHbd. KBaHTOBaHHOE
conpoTuBiieHne Xoiuia v (PyHIaMEHTaIbHbIE TIOCTOSIHHEIE.
Co31aHue 3TaJoHOB C ITOMOIIBIO0 KBAHTOBaHHOTO d(dekra Xoa.
SBnenue ceepxmnpopoauMoctu. D dektsl Jxozedcona.
[Mpumenenue s dexroB [IxozedcoHa st CO3TaHUS ITAIOHOB.
Oddexr Aaponosa-boma. Exqunas teopust moss Beiinsa. Cesaspb
a¢hdexroB Komnrona, MeticHepa, 3eemana, BaBuiosa-Uepenkosa,
Meccbayapa doroaddexra, ¢ nonoxenusiMu EpiHoN Teopun Noust
u 3¢ pexrom AapoHoBa-boma Ha kBaHTOBOM ypoBHe. [IpumeHenue
KBaHTOBBIX 3(p(eKToB [uIs1 co3aanus ATaoHOB. Bocnpounssenenne
OCHOBHBIX €TUHHUI] MEXKyHAPOIHOU CUCTEMBI EIMHUIL. JTAJIOHbI HA
OCHOBE KBaHTOBBIX 3¢ dekroB Xoa u /Ixozedcona. Iraiaon
MexyHapo/Hasi TeMIIepaTypHas IIKalla, TOYKHA (Ha30BbIX
MEePEX0A0B. DTAJIOHBI IPOU3BOAHBIX (PU3MYECKUX BEJTHUYHH.
Paznuuue Mexy rmpoiieccom nepenadn HHPOPMALUH O pa3Mepe
€IMHUIIBI U IIporieccoM n3Mepenus. [IpakTuyeckoe UCnoap30BaHne
ATAJIOHHOW 0a3bl B UHTEpECAX METPOJIOIMYECKOr0 00eCeYeHuUs
pa3paboTKH, MPOU3BOJCTBA U HKCIUTyaTaIlM{ POMBIIUICHHOM
MPOITYKITHH.

6.1.

6. CTPYKTVYPA U COAEPXXAHUE JUCHUITIMHDBI

dopma 00ydeHuss — ouHas, Kypc — 2, cemecTp — 4

HanmeHoBaHMs coaepKaTebHbIX KoaunvecTBo yacoB
MOayJ1ei Jleku. | Jladop. | lIpakr. | CPC+K | Beero
1. Beenenne. OCHOBHBIC IOHSITHSI U OIPEIeIICHAS 4 — —
2. PazmMepHoCTH QU3NIECKUX BETHYHNH. EIUHUIIET 4 — —
(U3NUECKUX BEIUYUH.
3. TouHOCTH M3MEpEHHH U €€ Tpeaesl. MeToabl 4 — —
YMEHBIIEHHUS HEOTIPEAEIEHHOCTH PE3YIbTATOB
HU3MEPEHUI
4. NndopManmoHHO-IHEPreTHUECKHE OCHOBBI 4 - -
HU3MEPEHUI
5. Ipuniunel u3MepeHus GU3NUECKUX BEINUYUH 8 8
6. Kitaccnieckre H3MEepHUTEIIbHbBIC CHCTEMBI. 8 8
UTOI'O 3A CEMECTP /3A KYPC /I1O 32 16 - 60 108
KOMIIOHEHTY OIIOII
6.2. ®opma oOydyeHus — ouHas, Kypc — 1, cemecTp — 2
HaumenoBanus coaecpKaTeJIbHbIX KoamuecTBo 9acoB
MOAYyJIeH Jleku. | JlaGop. | Ipakrt. | CPC+K | Beero
7. [IpvHITAITBI IOCTPOCHHUS, TOYHOCTH, TJOCTOMHCTBA 18 — 8
W HeJIOCTaTKU M3MEPHUTEIBHBIX Ipeodpa3oBaTeei.
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8. du3nueckre MPUHIMITBI CO3AaHHUS COBPEMEHHON 16 - 9

STANIOHHOW 0a3bl C UCIOIb30BaHIEM (DU3HIESCKHX

3¢ (hEKTOB U SBJICHUIA.

HTOI'O 3A CEMECTP /3A KYPC 34 — 17 57 108
HTOI'O 1O KOMITIOHEHTY OIIOIT 66 16 17 117 216

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JUIA TEKYIIEI'O KOHTPOJIA

YCIIEBAEMOCTU, ITIPOMEXYTOYHOM ATTECTALIUU

7.1. Ilepedenpb BOIIPOCOB /1J1sl HOJATOTOBKH K 9K3aMEHY U 3a4ETy
ConeprkaHue BOIIPOCOB /Il aTTECTALUN, KOTOPBIE pa3JeIIslOTCS HA HECKOJIbKO BAPUAHTOB,

3apaHeC U3BCCTHO.

YpoBeHb MOATOTOBKHU K JIAOOPATOPHBIM 3aHATUSIM OIPEICNIICTCS U3 YCTHOM Oecensl C

KaXXIbIM CTYACHTOM, HpOBOI[I/IMOI\/'I 10 BOIIpoCaM, HU3JIOKECHHBIM B MCTOAWMYCCKUX YKa3zaHUAX K
KOHKPETHOH padoTe mepes e€ mpoBeJCHUEM.

RB© o~NoGRWNE

12.
13.

14.
15.
16.

17.
18.
19.
20.
21.

22.
23.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

0.
1.

N3mepenue, ero cBoiCTBA.

N3mepenue kak mpouecc NO3HAHUS OKPYKAIOIIEero MUpa.

Teopus nsmepeHui

Knaccudukanus usmepeHuii no ypoBHsm.

Knaccudukanus n3amepeHnii B 3aBUCUMOCTH OT CITOCO0a WX TMOTyIEHUS.
Hcropus mep.

Pa3zmepHOCTH pu3HUECKUX €AMHUI]

CucremMbl eTUHUI] U3MEPEHUSL.

T-TeopeMa TEOPUH T0I00HsI.

Kpurepuun nmomgoous

[IpuMeHeHne aHanuM3a pa3MEPHOCTEH sl OTPECIICHHS 3aBUCHMOCTH TIEPHOIa KoJieOaHUH
MaTeMaTH4ECKOr0 MasiTHUKA.

[IpuMeHeHne aHamu3 pa3MepHOCTEN I ToKa3aTesIbcTBa TeopeMsbl [Iudaropa.
Nneanu3upoBanHas OJOK-CXeMa M3MEPUTEIBHOM cUCTeMbl. BaxkHelmme QyHKIIMOHATbHBIC
OJIOKM N3MEPUTENILHON CHUCTEMBI.

Jaraukw.

YcTpoiicTBa MHAWKALIMY, PETUCTPALlUS JaHHBIX, YIIPaBIeHUE U OOpaTHas CBS3b.
[IpeoOpa3oBaHure HENEKTPUUECKUX CUTHAJIOB B  anekTpuyeckue. Kiaccudukanus
M3MEpUTENbHBIX TpeoOpa3oBareneil.

XapakTepucTUKa OCHOBHBIX TUIIOB U3MEPUTENIbHBIX TPeoOpa3oBarTeseii.

MerTo b1 U3MepeHui, 00J1acTh UX TPUMEHEHUS, X JOCTOMHCTBA U HEJOCTATKH.

MeTo bl CpaBHEHUS C MEPOA.

®du3nueckas KapTUHA MUpa.

Mexanuueckass U 3JEKTPOMArHUTHas KapTUHbI MHUpa - MNPEANOCHUIKM BO3HHUKHOBEHHUS HU
001IIH1e YEPTHI.

MexaHuctuyeckas KapTUHA MUPA.

DNeKTpOMarHuTHasi KapTUHA MUpa.

Kpusuc ¢pusnku 1 "HoBeii11ast peBOJIIONMS B €CTECTBO3HAHUU"

B uem 3akirouaercsi OCHOBHAs 3a/1a4a U3MEPEHU?

UTO Takoe UCTUHHOE 3HAUYEHUE U3MEPSIEMOI BEITUUNHBI?

PuU3NYECKUI CMBICIT 3aMCH KOHEYHOTO pe3yNbTara.

Mertoab! Teopuu MoA00US U pa3MEPHOCTEH.

Enunuiel naMepeHus u CUCTEMbI €IMHMIL.

CpenctBa u MeToAbl u3MepeHuil. Pazanunbie BUIbI U3MEPEHUH.

Omnpenenenue u kiaccu(puKanus CpeacTB U3MEPEHU.

OcHoBHbIE (HDYHKIIMH U3MEPUTETHHON CUCTEMBI.

Baxneiimue QyHKIIMOHATBHBIE OJIOKH U3MEPUTEIHLHON CUCTEMBI.



35.

36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
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Bbrok-cxeMbl CpelncTB M3MEPEHUH, MOCTPOEHHBIX IO CXEMe MPSIMOTO MpeoOpazoBaHHUS U
CXEME CpaBHEHHSI.

XapakTepUCTUKU CPEICTB U3MEPEHUN.

OcHOBHBIE THITBI TACCHUBHBIX MTPeoOpa3oBaTeneil.

CxeMbl BKIIFOUEHHS TACCUBHBIX MpeoOpazoBaTesiel.

KoMneHcanmoHHbIe 1 MOCTOBBIE CXEMbI BKJIFOUEHUSI.

N3mepenue temneparypsl. PeniepHbie Toukn. TepMOIIIEKTPUYECKHE SBICHUS.
l'anpBanoMaruuTHeie 3 (HEKTHI.

l'ucrepesucHbie cBOMCTBA (EPPOMATHUTHBIX MATEPUAIIOB.

Dddexr bapkrayzena. MarHuToCTpUKIIHUSI.

[Ibe30onexTpuyeckue  mnpeobpazoBatenu. Ilbe3oapdext: mpsimoi u  oOpaTHBIIL.
[Muppordpdexr.

Knaccugukanus MeTo10B Hepa3pylaroero KOHTpoJIs.

Krnaccugukanus cnekTpoCKONUU M0 SHEPTUH U3ITy4eHUSs.

®DoTo3IeKTpUYECKHE TPE0Opa3oBaTEIH.

JIeTeKTOpBl YaCTHIL U AJIEKTPOMArHUTHOTO U3ITyYEHUS.

DNEeKTPOHHBIN MapaMarHuTHBINA U sA€pHBIA MarHUTHBIN pezoHaHc (DI1P, SAMP).
MeccbayspoBckas criektpockonus. [IpimeHeHre B Hayke U TeXHHUKE.

EcrecTBeHHbIE ITpeAebl TOUHOCTH U3MEPEHUN. BpOyHOBCKOE IBUKEHHE.
EcrecTBenHbIE ITpeAebl TOUHOCTH U3MepeHui. 1llyMbl 1 MOMEXH OKpYKaroIIeil Cpeibl.
Ouznyeckue NPUHIUIBI CO3AaHUS COBPEMEHHOM 3TallOHHON 0a3bl.

SIBieHus CBEpXIPOBOIUMOCTH.

Dddext 3eemana.

Dddexr Txo3edcona.

EctecTBeHHBIE TpeAesbl TOYHOCTH u3MepeHuil. bpoyHoBckoe aBwkenue. Illymbr
CONIPOTHBIICHHUSL.

EcrtecTBeHHBIC Mpenenbl TOUHOCTH M3MepeHui. [IlyMbl 1 mOMeXu OKpYKaroliei cpepl.
lNanpBanomMarauTHBIC ) HEKTHI.

DNeKTpOHHBIN MapaMarHuTHEIN pe3oHaHc (DI1P).

SAnepHbiii MarHUTHBIN pe3oHanc (SIMP).

MeccbayapoBckas criekTpockonus. [IpuMmenenue B Hayke U TEXHUKE.

Knaccudukanust CTpyKTypHOTO aHalIKM3a MO TUITY U3JTyYEHUSI.

BsaumoneiicTBue U3ay4eHUs ¢ MOHO - U MOJUKPUCTAIIaMU, aMOP(GHBIMU TEIAMH.
N3yuenue cTpyKTyphl BEIIECTBA METOI0M PEHTT€HOCTPYKTYPHOTO aHAIU3a.
KadecTBeHHBIN 1 KOJMYECTBEHHBIN CTPYKTYPHBIN aHAJIU3.

3akon Bynbda-bparra.

Paccestnue 35eKTpoOHOB B KpUcTasLiax.

D¢} dexTsl KBAHTOBON METPOJIOTHUH.

OuznyecKue MPUHIUIBI CO3aHNS COBPEMEHHOM 3TalIOHHOM 0a3bl.

7.2. Tembr noxnanoB (pedeparon)

[TpumMepHble TeMbl HHIAMBUAYATIbHBIX (KYpCOBBIX) 3a/1aHUI:

1.

2.

Mertoapl wu3MepeHust Temmeparypbl. Puszmueckuil mnpuHiun. OO61acTH NpPUMEHEHUs.
[IpenmymectBa u HegocTaTku. KOHCTpYKIIMM JaTYUKOB.

Mertoab! u3MepeHus yckopeHus u ckopoctu. duzndeckuit npuHiun. O61acTu NpUMEHEHUS.
[IpenmymectBa u HegocTaTKU. KOHCTpYKIIMM TaTYUKOB.

Metoabl U3MEpeHus: KpyTsIero MOMEHTa U HaTshkeHus. Pusndeckui nmpunuun. O6nactu
npumeHenust. [Ipenmyiiecta u HepocTaTku. KOHCTpyKIIMM JaTUNKOB.

Metoabl U3MEpeHus JaBieHHUs, CHIbl U Macchl. Dusmueckuit npunimn. OO6nacTu
npumeHenust. [Ipenmyiiecta u HenoctaTku. KoHCTpyKIIMM AaTYMKOB.

Mertoab! u3mepenus pacxona. @uznueckuit npuHIMI. OcoOEHHOCTH U3MEPEHUS IS AKUIAKUX
1 Ta3000pa3HbIX BemecTB. [IpenmyiiecTBa u HeocTaTku. KOHCTpYKIIMU 1aTYNKOB.
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6. Mertoapsl HeENpephIBHOTO U3MepeHus ypoBHs. Dusmueckuit mnpuniun. OcobeHHOCTH
U3MEpEHUs Ul KUAKUX U ChIyuuX BewecTB. [IpenmyiectBa u Hegocratku. KoncTpykiun
JATUYUKOB.

7. Meroapsl u3MEpeHUsT KOHEYHOIO YpOBHA (BbIKItouaTenu). DPU3NYECKUH NPUHLMUIL
OCoOeHHOCTH M3MEPEHUS IS KHUIKAX M CHITYYnX BemecTB. [IpenmyiecTBa 1 HEIOCTATKH.
KoncTpyknum naTankos.

8. Meroapl u3MepeHHsl CBOMCTB M cocTaBa ra3oB. O6nmactu mpumeHeHUs. [IpenmymiecTBa u
HegocTaTKku. KOHCTpyKIMM TaTYHUKOB.

9. Meroapl H3MEPEHHSI CBOMCTB U cocTaBa xkuakoctu. O6mactu mpumenenus. [Ipenmyniectsa u
HegocTaTku. KOHCTpyKIMM TaTYHUKOB.

10. Metoapl m3MepeHus BiaxHOCTH. Dusndeckuil npuHNmI. [IpenMmymiecTBa W HETOCTATKH.
KoHcTpykium naTankos.

11. Meroap! U3MepeHus: F€OMETPUUECKUX BEJIMYMH (PACcCTOSHUM, TMHEWHBIX pa3MEpOB, YIJIOB).
Ouznueckuit npuHuui. Obnactu npumenenus. [Ipenmyiiectsa u HegoctaTku. KoncTpykiun
JATYUKOB.

12. Mertoap! Hepazpymaromero koutposs. Kimaccudpukanms. Ouzmueckuit npuniun. Obiactu
npumeHenus. [IpernmyiiectBa u HepocTaTku. KOHCTpYKIIMM JaTUHUKOB.

13. SIBneHwe sAepHO-MArHUTHOTO pe3oHaHca. [IpuMeHeHWe Ui (U3NYECKUX W3MEPECHHU.
KoHcTpykium naTankos.

14. VnbTpa3BykoBble MeTOAbl H3MepeHud. Pusznueckuil npuHuun. OONacTH NpPUMEHEHHS.
[IpeumymectBa n HegocTaTku. KOHCTpyKIIMK TaTYMKOB.

15. DnexkrpomMarHuTHeIE METOAbl M3MepeHud. Puznyeckuil mpuHumn. OOnacTH MPUMEHEHHS.
[IpeumyiectBa u HeaocTaTKu. KOHCTpYKIIMK TaTYHUKOB.

16. Pa3paboTka mporpaMMsbl anmmpoOKCUMAIUN XapaKTEPUCTUK U ITOMCKA ITapaMeTPOB YCTPOUCTBA
10 SKCIIEPUMEHTAIbHBIM JIJaHHBIM (Ha IPUMEpPE MOTYIPOBOJIHUKOBOIO TEPMUCTOPA).

17. HWccnenoBaHue naTyuka TeMIEpaTypbl HA OCHOBE TEPMOTIAPHI.

18. HccnenoBanue qaTumka CKOPOCTH BpallEHHsI HA OCHOBE ONTUYECKUX METOIOB.

19. HccnenoBanue gaTdynka MarHUTHOTO TOJIs HA ocHOBE A dexra Xoa.

20. PaboTsI, mpeioKEeHHBIC CTYICHTaMH.

O06bemM mHIUBHAYAIBHOTO 3amaHus - 15-30 nmedatHbIx JmctoB dopmara A4. CTpyKkTypa
UHIVBUAYAJIBHOIO 3alaHus: TUTYJIbHBIA JINCT; COJEP’KAaHUE; 3aJlaHue; OCHOBHAs YacTh;
3aKiro4eHue; oudnuorpapudeckuii cnucok. OCHOBHAs YaCTh MHAMBUYAJILHOTO 3aaHuUs IOJDKHA
BKJIFOYATh: OIpeJesieHue (U3NYECKUX MPUHLUUIOB INpeoOpa3oBaHusl OJHON (u3nueckon
BEJIMYUHBl B JIPyryl0 (COIVIACHO BapHaHTy 3a/aHus); CTPYKTYpY M METpPOJIOTHYECKUe
XapaKTePUCTUKU ONPEAETICHHOIO B 3aJaHUU U3MEPUTENIBLHOIO IIpeoOpa3oBaTelis (1aTunKa).

7.3. OOpazer; coiepxaHUs SK3aMEHAIIMOHHOTO Owiera (IpU HaJMYUM DK3aMEHa II0
JTUCITUTIIINHE)
MunoOpnayku PO
OI'bOY BO «/loHeukuii rocyjapCTBEHHbIN YHUBEPCUTET)

3K3AMEHAIIMOHHBIA BUIET Ne 3

no pucnuiuivHae: «Du3ndeckre 0CHOBEI MOJIYYEHUS N3MEPUTEIbHOU HHGMOPMALIMY U DTAJIOHHAS
Oaza»

Copepxanue Ounera:
1. Cucrembl eAMHUILL U3MEPEHUSL.
2. CpeznctBa v METOJIbI U3MEpeHUi. Pa3nuuHbie BUIBI U3MEPEHUI.

CocraBui: YTBepxaarto:
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3aB. kadenpoii: / /
« » 20 . « » 20 T

B cnyuae Benenus yueOHOTro mpoiiecca ¢ HCIOJIb30BAaHHEM 3JIEKTPOHHOTO OOy4YEeHHUS H
JUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIMH, COJEp)KaHUE OUiIeTa MOMKET OTJIMYaThCs OT
MIPUBEJICHHOTO.

8. PACITIPEJEJIEHUE BAJIJIOB, KOTOPBIE TTOJIVUHAIOT OBYYAIOHIUECA

OO0mras oleHKa 3HaHWM 00ydarolUXCsl MO AUCUUIUIMHE MpoBouTcs 1o 100-0annpHOM
IIKaJIC UCXO0 O U3 MaKCUMyMa, IMPUBCICHHOTO B Ta6J'II/IH€ HHXKE.

Opranu3annoHHO-y4eOHast paboTa B ayJUTOpPUU OIICHUBAETCS Ha OCHOBE TaKHX
KPpUTCPUCB KaK IOCCHIaCMOCThb BaHHTHfI, CBOCBPEMCHHOC MW KAaUCCTBCHHOC BBIIIOJITHCHHE
JOMalTHUX 33}13HPII>1, AKTUBHOCTBH BO BPEM MPOBCACHUSA JICKOUOHHBIX U MPAKTHYCCKUX 3aHSTUN
(ygactue B 00CYKJIEHUH TEKYIIETro U MPOiIEeHHOro MaTepuala, pelieHue 3a1ad 1 T.11.).

CamocrosiTenpbHass padOTa OIEHWBAETCS HAa OCHOBE MPEJOCTABJICHHBIX Ha IPOBEPKY
BBIIIOJTHCHHBIX JOMAIIHUX, HWHAWBUAYAJIbHBIX SaHaHI/II\/'I C YUYCTOM CBOCBPEMCHHOCTH HX
IpeaoCTaBJICHUA U COOTBETCTBUA Tpe60BaHI/I$IM K UX BBIITOJIHECHHIO.

KonuuecTBo 6anminoB 3a KOHTPOJIBHYIO pabOTy BBIYMCIAETCS Kak cymMma OajuioB 3a BCE
BXOJIIMe B e€ cocTaB 3amaHus. Kaxmoe 3agaHue OICHHWBAETCS HWCXOJIS M3 MaKCHMAaJIbHO
BO3MOJKHOI'O KOJIMYECTBA OajIOB C Y4€TOM IIPABUIBHOCTHU BBINIOJHCHUA 3alaHUs, ITOJIHOTEI
MIPUBOIUMBIX 000CHOBAHUH.

[To pe3ynbpTaram paboThl B cemecTpe oOydaroiuiicsi, HabpaBimii He MeHee 60 6amIoB,
UMeEeT MpaBO MOJYYUTh OLEHKY. Te, KTO IpeTeHayeT Ha 0Oojee BBICOKMH Oajll, MpOXOIAT
IIPOMEXYTOUHYIO aTTecTaluio. MakcuManabHOE KOJIMYECTBO OaljloB Ha IMPOMEKYTOUHOM
arrectaruu — 100. Obmiee koM4ecTBO OAIJIOB 332 CEMECTP BBIYMCISIETCS KaK MaKCUMaJlbHas U3
MIOJIy4EHHBIX 332 CEMECTpP U Ha IPOMEKYTOUHOM aTTECTAllMK U BBICTABIIAETCS COTJIACHO IPUHATOMY
HOPAIKY.

8.1. Cewmectp 3

Homepa MakcumaJjibHOe
coJiep KaTeJbHbIX Buasbi pador KOJNYECTBO
MoyJiei 0a/110B
Opraan3aninoHHO-y4eOHast paboTa B ayJIMTOPHH 5
CamocrosTenpHas pabora 5
1-6 OTtyeTsl 10 J1ab0paTOPHBIM paboTam 10
KonTpospHast paboTa 1o TeOPETUIECKOMY 30
MaTepuany
UTOI'O 50
DK3aMeH 50
OOt uTOT 32 CeMecTp 100
8.2. Cemectp 4
Homepa MaxkcumaJjibHoe
cojiepsKaTeIbHBIX Buasi pador KOJIM4eCTBO
MoayJiei 0aJ1J10B
Opranu3annoHHO-yuyeOHas paboTa B ayAUTOPUHI 5
CamocrosTenbHas pabora 5
1-6 Ornenka goknanoB (pedepaTon) 10
KoHTponbsHas paboTa o TeOpeTHIeCKOMY 30
MaTepuany
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HUTOI'O 50
3auer 50
OOmuii uTor 3a cemecTp 100

CooTBeTCTBHUE OAIIIOB OLIEHKE

KoMIecTEO GaLIon OrweHka 10 IATHOAIUILHOM IIIKaIe
s 100 ECTS | Dx3ameH, nuddepeHInpoBaHHbII 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B o 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIOBJICTBOPUTEIIHHO 3a9TCHO
60-69 E 3a4TEHO
35-59 FX HEYJIOBJICTBOPUTEIHLHO HC 3a4TCHO
0-34 F HE 3aYTEHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECITEHEHUE YYEBHOI'O ITPOLIECCA

VYueOHble 3aHATUSA MpoBoasATcS B 4 yueObHoMm kopnyce JonI'Y (r. JloHenk, mpocrekt
Tearpansnbrit, 13). Jlns mpoBeneHWs] JEKIMOHHBIX M TPAKTHUYECKUX 3aHATHH Tpedyercs
ayIUTOpHs, 000PyIOBaHHAS MEJOBOM WM MapKEPHOW JTOCKOM, MYJIbTUMEIUWHBINA MPOEKTOP U
9KpaH, HOYTOYK, KOMIUICKT y4eOHOW MeOenu i CTYIEeHTOB, pabouee MECTO IMpErnoaBaTels,
BbIX0J1 B IHTEpHET — MPOBOIHOM WU C UCTOIb30BaHueM Wi-Fi.

JlaGopaTopHbie paOOTHI BBITIOJHSIOTCS B Y4€OHO-HAYYHBIX JIA0OpaTOpHUsIX Kadeapbl
OHIIMD. JIabopaTopHBIif MPAaKTHKYM OCHAIIEH JJAOOPATOPHBIMUA YCTAaHOBKAMH B KOJUYeCTBE 16
IT.

Jlis caMOCTOSITENbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HaydHoii OMOMMOTEKH YHUBEPCHTETa W JPYTUX JJICKTPOHHBIX OMOIMOTEYHBIX 0a3 JIaHHBIX,
y4eOHO-MeTOAMYecKoe OoOecreueHue, MpeicTaBlieHHOe B y4eOHO-MeToaudeckoM kaOunere 4
yuebHoro kopimyca (aya.Ne258).

OOyuaromuecss HMMEIOT BO3MOXHOCTh  HCIIOJIb30BaTh  y4deOHbIE MaTepuaibl IO
TUCLHMIUIMHE, pa3MelleHHble Ha 1uiatgopme Moodle Llentpa aucraHumMOHHOTO 00pa3oBaHUS
OI'bOY BO «/lonl'Y». Ilpu n3ydyeHUr TUCHUIUIMHBI MPUMEHSIOTCS JIEKTPOHHOE O0y4YeHUE U
JMCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTHH.

C  wucnonp3oBaHHEM  pecypcoB  MIATGOPMBI  IUCTAHIIMOHHOTO  00pa3oBaHUs
OCYILIECTBIISICTCSl TEKYIIMM KOHTPOJb 3HAHUN OOyYaroIMXCS Ha OCHOBE TECTUPOBAHMS U
MIPOBEPKHU PE3YIbTATOB CAMOCTOSATEIBHON PAOOTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

Tox CchplIKa Ha

Ne/ it ABTOp Ha3Banue HN31aTeabCcTBO .
M31aHusl | JEKTPOHHBIH pecypc

11.1 OcHoBHas JUTEpaTYypa

11.1.1 | P.A. Du3nYECKUE OCHOBBI Omck: U3a-Bo 2008 B JIOKaJIbHOM ceTn
AXMeKAHOB, HOTyYEHUsI OMI'TY Kkadeapsr GHIIM?S
A.W. Yepenos uHpopMarmu: yueo. (www.donnu.ru/phys/fnp
nocooue me)
1112 | TN Teopus U3MEpEHUI: M.: Beicas mxoma | 2007
MyparkunHa, yue0. mocobue

B.A. MeniepsikoB
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11.1.3 | B.IIL ®Du3nUecKre OCHOBBI CII6: bantI' TY 2011 B JIOKAJILHOU CETH
CynaGepunse, u3Mepenuii. Yacts 2 - Kadenper GHIIMD
DTaJOHBI ¥ IEPBUYHBIC (www.donnu.ru/phys/fnp
npeobpazoBareny me)
(U3HYECKHX BEITMYHH:
y4eOHOe rmocodne
11.1.4 | E.B. HukonaeBa, | dusnyeckre OCHOBEI Owmck: U3a-Bo 2007 B JIOKaJIbHOM CETH
B.B. Maxapos HOJTyYeHHUs omMI'TY kadenper GHIIMD
HHOPMALIHH: (www.donnu.ru/phys/fnp
U3meputenbHbie me)
npeoOpa3zoBaTeny.
[puHIMOBI H3MepeHHs
(U3HYIECKHUX BETHUKH:
y4e0. mocodue
11.2 JlonosHATEIHHAS JINTEPATYPA
11.2.1 | A.M. Croppno, duznvecKre OCHOBBI ExatepunOypr: 2013 B JIOKAJIGHOW CCTH
J1.YO. Buprokos u3Mepenuit: yueGHoe VpoV Kadenper GHIIMD
Hocobue (www.donnu.ru/phys/fnp
me)

11.2.2 | B.B. Yecnoxos duznueckre 0OCHOBBI HoBocubupck: 2009 B JIOKAJIGHON CCTH
U3MepeHuii: yae6Hoe CITA kadeapsr @HIIMS
nocobue (www.donnu.ru/phys/fnp

me)

11.2.3 | AE. dusnyecKre OCHOBBI Tomck: U3n-Bo 2010 B JIOKAJILHOH CeTH

I'onpamreiin MOJy4EHUs TomITY Kapenper OHIIMS
uHbopManuu: y4eOHUK (W\;vw.donnu.ru/phvs/fnp
me

11.2.4 | B.B. KopueBckuii | ®usuueckue 0CHOBBI Xabaposck: U3x-Bo | 2002 B JIOKaJIbHOW CeTH
M3MepeHuii: yaeOHoe XI'TY kaenper PHIIMS
nocobe (www.donnu.ru/phys/fnp

me)
11.2.5 | D.1. MenskoBa dusnyecKre OCHOBBI CII6.: U3n-Bo 2005 B JIOKAJIbHOK CETH
u3MepeHuii: micbMennsie | C3TY kaenper PHIIMS
JIEKIH (www.donnu.ru/phys/fnp
me)
Ne/ ABTOp Ha3zBanue HN3naTesbecTBO Ton Ccumcauﬂa
M31aHus | JIEKTPOHHBIH pecypc
11.2.6 | B.M. Ilonynus, duznveckre 0CHOBBI Kypck: U3n-Bo 2004 B JIOKIbHO CeTH Kadenper
I'.T. Cprues, M3MEPEeHUI: KOHCIIEKT Kypex[ TY PHIIMS
AL ]_HyMaKOB o (www.donnu.ru/phys/fnpme)

11.2.7 | B.H. CepanumieB | ®usuyueckue 0OCHOBEI Bapnayn: U3n-Bo 2008 B JIOKAJIbHON CeTH
HONyYeHust AnTTY kapenper PHIIMS
H3MEpPUTEIBHOM (www.donnu.ru/phys/fnp
“HPOPMAIIHH C me)

HCIIONB30BaHHEM
reHepaTOpHBIX U
napaMeTpuIecKux
TIEPBUYHBIX
npeoOpa3oBareneit:
Yueb. mocobue
11.2.8 | A.W. Yepenos, [epBuuHbIe Owmck : U3a-BO 2010 B JIOKaJIbHOM CeTH
A.B. lllenkaHOB | U3MEPHUTENBHBIE OMITY kapeper PHIIMS
npeoOpaszoBaTenH: yueo. (www.donnu.ru/phys/fnp
nocobue me)
11.2.9 | B.M. [leHsryo, EuHWIB BENWYUH: M.: U3n-B0 1990 B JIOKAJIbHOH CETH
B.I'. CmupHOB CrnoBaps - CIpaBOYHHUK CTaHIapTOB kapeper PHIIMS
(www.donnu.ru/phys/fnp
me)
11.2.10 | Ananuenko B.H., | Teopus usmepeHuii: Wz narensckuit 2002 B JIOKQJIbHON CeTH
Todman JLA. yue6. mocodue tentp AU TY kadeapsr GHIIM?S

(www.donnu.ru/phys/fnp
me)
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11.2.11| 1. Kamxe, K. dusnueckre OCHOBBI M.: Mup 1980 B JIOKAJIbHON CETH
Kpemep €MHMI] U3MEPEHNS Kadenper GHIIMD
(www.donnu.ru/phys/fnp
me)
11.2.12| K.B. CadpoHoBa | DTanoHbI Ilenza: 13n-Bo 2006 B JIOKAJIbHOW CETH
Tlems'Y kagenpsr HIIMD
(www.donnu.ru/phys/fnp
me)
11.2.13| Idx. Cxaaiipc [IpakTuueckas Gpuznka M.: Mup 1971 | B yOKasBHOM ceTH
kagenpsr GHIIMD
(www.donnu.ru/phys/fnp
me)
11.2.14| B.JL dusnueckue sBIEHUA U Boponex: U3n-Bo 2007 | B nOKaJBHOM ceTH
BypkoBckuii, s>(¢exTs B Texuuueckux | BITY xapenpst GHIIMD
10.H. T'noroga, cucremax: yueb. nocodue (www.donnu.ru/phys/fnp
J.A. Eppemos, me)
A.B. PomaHnoB
11.2.15| N.E. EBnokumoB | MeTonsl U cpeicTBa M.: U3g-Bo PTY 2004 B JIOKaJIEHOM CEeTH
uccnenosanmii, Yacts 1 | HI kadenper GHIIMD
Temneparypa (www.donnu.ru/phys/fnp
me)
11.2.16| B.T. PeBun [TpeoOpazoBanue u Mumnck: Uzn-Bo 2003- | B JIOKaJbHOMN CETH
npeoOpas3oBaTeny Ben 'YUP 2005 | xagenper ®HIIMD
M3MEPHTENBHOMN (www.donnu.ru/phys/fnp
undopmanmu: y4eo. me)
nocobue. B 5 wacrsx
11.2.17| M.®. ManukoB OCHOBBI U3MEPEHUII. M: T'ocrexuznat 1949 | B yoKasBHOM ceTH
Yacts] - Yuenue 06 kadeapsr @HIIM?S
M3MEpEHHH (W\;vw.donnu.ru/phvs/fnp
me
11.2.18| H.W. Tropun Beenenue B M.: U3patenbcTBO 1976 | B yOKanBHOM CeTH
METpOJIOrHIo. -, 1976. CTaHIapTOB Kapenper PHIIMS
(www.donnu.ru/phys/fnp
me)
11.2.19| A.T. Ceprees Mertpornorus: Y4eOHHK M.: Jloroc 2005 | B JOKaJIBHOI ceTH
kagenpst DHIIMD
(www.donnu.ru/phys/fnp
me)
Ne/ ABTOp Ha3zBanue HN3naTesbecTBO o | Cevtica na anexcrponnbiii
H3AAHUSA pecype
11.2.20| JI.H. BpsHckuii, Merponorus. [Ikans, M.: BHUN®TPU 2004 B JIOKaJIbHOM ceTH
A.C. JIoMHUKOB, | 3TaJIOHBI, IPAKTUKA xapenpsr OHIIMD
B.H. Kpynun (www.donnu.ru/phys/fnp
me)
11.2.21| C.A. Cnexrop DnexTpHiecKue JL: 1987 | B moKanbHOU CeTH
usMepeHus QU3MYECKUX | DHEProaToMu3aaT kapenper PHIIMS
BeJIMYUH. MeToIbI (www.donnu.ru/phys/fnp
U3MEPEHUI me)
11.2.22| 1.B. CaBenbes Kypc obmeit ¢pusuxkn. B | M.: Actpens: ACT | 2002 - | B okaibHo# cetn
5 kH.: [Yue6. mocobue 2003 | xadeapsr PHIIMO
JUISL BTY30B]. (www.donnu.ru/phys/fnp
me)
11.3 Tlepuoguyeckue M3IaHUs
11.3.1 Mup U3MepeHnit: HayIHO-TEX HMIECK I M: OO0 PUA 2011- www.jurnal-
KypHA CraumapTel 1 2024 | arhiv.ru/load/tekhniches
Ka4yecTBO Kie/mir_izmerenij/792
11.3.2 | KouTposib. JluarHocTuka: HayqHO-TEXHUUECKHUI M.: POHKT/Q 2005- www. td-
KYpHA 2016 j.ru/index.php/archive
11.4 TlpakTHyeckue u (WiK) Ja00paTOPHbIE 3aHATHS
11.4.1 | 11.B. baxu=, COopHuK 3a1a4 PoctoB-na-Jlony: 2008 | B jOKaNBHOI ceTH
H.®. EppemoBa | «DHU3HIECKHE OCHOBEI Ar'TY kaenpst GHIIMD
H3MepeHnii»: Y. (www.donnu.ru/phys/fnp
rocobne me)
11.4.2 P Conovxun Mertonsl puznuecKkux Hosocubupck: 1975 | B mokasbHOM ceTH
o yx H3MepEHui Hayxka. Cu6. otq. kadenper @HIIMD
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(www.donnu.ru/phys/fnp
me)
11.4.3 | A. M. Mopnacos, | ®u3udecKre OCHOBBI Tam6oB: 131-BO 2002 B JIOKaJIbHOM CETH
M.M. Mopaacos | m3MepeHmii: Meron. TITY kadenper PHIIMD
yKa3. K 1a6. pa6. (W\;vw.donnu.ru/phvs/fnp
me
11.4.4 | .B. TI'azeena, ®duznuecKkrue OCHOBEI CII6.: U3n-Bo 2011 B JIOKaJIbHOM CETH
C.A. Ky3HenoB | monydeHus CIIoI'YKuT kadenper GHIIMD
HH(OPMALIHH: (www.donnu.ru/phys/fnp
JlaGopatopHsrii me)
[PaKTHKYM
1145 | 10.A. Nanasa COopHuk nabopatopusix | M.: U3x-Bo PI'Y 2009 | B JOKaNIBHOI ceTH
paboT 10 Kypcy HX um. .M. xapenpst OHIIMD
«OCHOBEI 'yOkuHa (www.donnu.ru/phys/fnp
B3aMMOJEHCTBUS me)
(usmuecknx nonei ¢
BEI[ECTBOMY
11.4.6 | B.B. Pogun Teopus u pacuer Capanck: U3a-Bo 2007 | B JOKaJIBHOI CeTH
M3MEPUTENBHBIX «Pedepent» kaeapsr GHIIMS
npeobpasoBaTenei u (www.donnu.ru/phys/fnp
npuOOpOB: me)
Meroauueckue yka3aHus
K BBIIIOJIHCHUIO
J1a00PaTOPHBIX PadboOT
11.5 KypcoBast paGora (MHAMBHIyaJIbHOE 3a/1aHNE)
11.5.1 | IO.A. anasu 3ananus u Meroanueckue | M.: Mza-po PI'Y B JIOKaJIbHOM CETH
yKa3aHus HX um. .M. Kaeper PHIIMS
K KypcoBoii paboTe 1o ['yOkuHa (www.donnu.ru/phys/fnp
JIMCLHUIUTHHE me)
«Teopus u3mepeHuin
11.5.2 | U.K. LpiOpwmii Meroauueckoe nocodue M.: U3a-so PT'Y 2008 B JIOKAJILHOM ceTH
K BBIIOJHEHHUIO HX um. .M. kadeapsr @HIIMS
KYpPCOBOT'O MPOEKTA ['yokuna (www.donnu.ru/phys/fnp
“JlaTunK naBieHUS me)
11. NHOOPMAIMOHHBIE PECYPCBI
1. HanuonanbHasi 3JIEKTPOHHAsI ondIMoTEKA (HOb): benepanbHas

rocyaapcrBennas wHpopmaimonHas cucremMa / MunucrtepcrBo Kymbryper PD; Poccuiickast
rocyaapcTBeHHas oubimoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:
01.09.2023). — Pexum moctyma: cBoOOIHbIH, moanucka. Heobxoauma ycTaHOBKA IIPOTrPaMMHOTO
oOecnieueHus. — TEKCT: 3JCKTPOHHBIM.

2. eLIBRARY.RU: nayunas snexTponHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pexum poctyma: ajasi aBTOPU3O0B.
oJIb30Barteeii. —TeKCT: 3JICKTPOHHBIH.

3. Hayunas snextponnas Oubnuotrexka «KubepJlenmukay: caiit / Accoruanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
cBOOOIHBIN. — TeKCT: ANEeKTPOHHBIH.

4. DNEeKTPOHHO-OMOIMOTeUHas cucrema «JIanb»: [caliT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexum nocrtyma: sl aBTOPH30B.
M0JIb30BaTeNIel. — TEKCT: ANEKTPOHHBIN.

5. IBC IOpaiit: snekTpoHHast 6uOnuoTeyHas cuctema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru (nata o6pamenus: 01.09.2023). — Pesxum gocTymna: yiss aBTOPU30B.
M0JIb30BaTeliel. — TEKCT: ANEKTPOHHBIN.

6. DJ1eKTPOHHO-0MOMmoTeuHast cucrema JlonI'Y: caiit / ®I'BOY BO «lonI ' Y». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JocTyna: cBOOOHbIN. — TeKCT: 271eKTPOHHBIN.
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1. JJieKTpOHHbI Katajsor Hayunoii O6uGmuorexku [lonl'Y: pasmen caiira / Hb
Joul'Y. — Tekcr: anekrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata o6pamenwus: 01.09.2023). — Pexwum goctyna: mouck cBOOOIHBIN, 3JIE€KTPOHHBIE JOKYMEHTHI
— Ju1s monb3oBarened Jlonl'y.

8. DaexTpounblii apxuB Jloul'Y: pa3aen caiita/ Hb Jlon['Y. — TekcT: aneKTpOHHBIN
// OBC Houl'V: caiit. — URL: http://repo.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JOCTYIA: CBOOOIHBIN.

12. [NPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparuBHas nunensus Jonl'yY Ne 46484614)

2. Microsoft Office (koprmopatusHast aunensus oY Ne 46472919)

3. Microsoft Visual Studio (mumensust mporpammsl Dream Spark asist BeICHIHX yueOHBIX
3aBe/IeHuN)

4. Awnruupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (sunensun GPL, Apache,
BSD miist cB0601HOTO TPOTPaMMHOTO 0OECTICUEHUS).
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