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depnepaumm ot 06 anpensd 2021 r. Ne 245 (¢ n3m. 1 aon.), B COOTBETCTBUM C YUYEOHbLIM NIAHOM,
YTBEPXAEHHbIM YueHbIM coBeToM ®TBOY BO «[oHI'Y» ans Habopa 2024 roga.
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1. MECTO JUCLIHUITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEI

1.1.  TpeboBaHus K MpeaBapUTEILHON MOATOTOBKE O0YYAIOIIMXCS, MPEIIICCTBYIOITHE
Y COITYTCTBYIOIIME AUCUUILUIMHBI, HA KOTOPBIX OCHOBBIBAETCSI U3YYEHUE TAHHOM:

0a3o0Basi MOATOTOBKA 110 MaTeMaTukKe U (pu3nKe B 00bEME MPOrpaMMbl CpeTHEN MIKOJIbL;

JTUCIUIUIMHBL TIpOrpaMMbl  OakanaBpuara: Beicmmas Mmarematuka, ®Pusmka, Xumws,
WnxenepHas u KOMIbIOTEpHas rpaduka, DIEKTPOTEXHUKA U JIEKTpOHUKA, MarepuanoBeieHue
U TEXHOJIOTMM KOHCTPYKUHMOHHBIX MarepuanoB, llpukiannas wmexanuka, KommnberorepHoe
MOJIeJIMPOBAaHUE U 0a3bl TaHHBIX.

1.2.  JIucuurmiauHbl, KypCcOBbIe PabOTHl U MPAKTHKH, ISl KOTOPBIX OCBOCHHE TaHHOU
JTUCIUILIMHBI HEOOXO0IMMO KaK MPeIIeCTBYIOIIEE:

Beenenne B npodeccHoHANBbHYIO AesSTenbHOCTh (MI3MepeHHuss B COBPEMEHHOM MHPE),
Mertponorusi, Metoasl U cpeacTBa U3MEPEHUN M KOHTPOJIA, CXEMOTEXHHKAa M3MEpPUTEIbHBIX
yCTpoucCTB, Teopus, pacyeT ¥ NMPOECKTUPOBAHUE M3MEPUTEIBHBIX CUCTEM, [Ipom3BOACTBEHHAs
MpaKTHKa: Hay4HO-UCCleqoBaTeNnbckas padoTa (oOs3arenbHas), [Ipon3BoacTBEHHAs MPaKTHKA!
peIUIUIOMHAs MPaKTUKa (00s3aTenbHast).

2. OIMMCAHUE JMCHUITJIMHBI

2.1.  OOmas xapaKTepucTuKa

HaunmenoBanue nokazaresns 3HavYeHHE MoKa3aTess
Haspanne 00pa3oBaTeIbHON MPOTPaMMBbI 27.03.01 CrangapTu3anus U METPOJIOTHsI
[IIudp 1 Ha3BaHUE B COOTBETCTBUU C b1.5.M5.2 ®usunyeckrue OCHOBBI MOITYYEHUS
Y4eOHBIM IIJIAHOM WU3MEPUTEIIbHON HHPOPMAIINH U YTAIOHHAS

0a3a
Yacte 00pa3oBaTeIILHON MPOTrpaMMBbl bazoBas yacTp
KonnuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 6/216

2.2.  Pacmpenenenue 4acoB 1o opmam u rnepruojam o0ydeHus

a OO111e€e KOJIMYECTBO YaCOB
®opma | & g CaMOCTOSATEIHLHOU
> ®opmMma
o0yueHus| &'| 2 |IEKUMOHHBIX TA00OPATOPHBINIPAKTHYECKHX  pabOTHI + BCETO
59 KOHTPOITh KOHTPOJIA
Oyngas | 2 | 4 32 16 — 60 108 | ax3ameH
Ounas | 3 | 5 34 - 17 57 108 | 3auer
Ounasi, 66 16 17 117 216 |sk3ameH,
BCETO 3a4er
3aouyHas | 2 | 4 6 4 - 98 108 | sx3ameH
BaouHag | 3 | 5 6 — 3 97 108 | 3auer
3aouHas, 12 4 3 195 216 |»k3ameH,
BCETO 3a4eT

3. HEJIA JNCHUITIAHBI / ITIPAKTUKUA / KYPCOBOI PABOTHI /
I'OCYIJAPCTBEHHOU UTOI'OBOU ATTECTALIUN

OCHOBHBIE 11€/TM OCBOEHUS AUCLUIIINHBIL

- (opmMupoBaHHE OCHOBHBIX IMPEACTaBICHUM O TMOJYYEHUH U HUCIOJIb30BAaHUU
U3MEPUTENBHON HHPOPMALIK, (PU3NYECKUX BEIMYMHAX U IMHULIAX U3MEPEHU, O0IIMX 3aKOHAX
Y IIPABWJIAX U3MEPEHUN, IPUHIUIIAX TOCTPOEHUS COBPEMEHHBIX U3MEPUTEIBHBIX YCTPOMCTB U UX
BO3MOXHOCTSIX, METOJIaX M CPEJACTBAX M3MEPEHUH pa3IMUYHBIX BEIMYUH, MPABUIHLHOM BHIOOpE
(bu3nyecKuX BEIMYMH MpPH PEUIeHHH NPAaKTUYECKUX 3aJad; OIpeNeseHUH MOrpelHocTen
pe3ynbTaTOB U3MEPEHUN;
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- TIOJyYeHHe YMEHHH M HaBBIKOB JUIsI 0OECIIeUeHUs] €ANHCTBA M TpeOyeMol TOYHOCTH
U3MEpEeHUl, a TaKKe OpPraHM3alud M IPOBEACHUS METOAMYECKH IPaBHIBHOIO H3MEPEHUs
Pa3MUYHBIX (PU3UUECKUX BEITMYMH M 00paOOTKH PE3yJIbTATOB U3MEPEHHIA;

- TOJIy4€HHE HABBIKOB B IUIAHUPOBAHMM W MPOBEACHUHM AKCIEPHUMEHTOB IO 3aaHHOM
METOJUKe, 00paboTKe pe3ylIbTaTOB C MPUMEHEHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH M TEXHHYECKUX CPEICTB; TBOPYECKOIO NMPUMEHEHHUS 3HAHUU 1O H3MEpPEHHSM B
rporiecce 00ydeHuUs.

B npukiagHOM miiaHe Lenbio IpenojaBaHus GU3MUYECKUX OCHOB M3MEPEHHI CTAHOBUTCS
dopMupoBaHHE COBPEMEHHOTO KOHCTPYKTOPCKOTO MBIIIJICHUS, B OCHOBE KOTOPOTO JICKHUT
coeanHeHue (PU3MKO-TeXHUYECKHX 3()(HeKkToB W HOBBIX TexHoJorui. Kypc ¢usnueckux ocHOB
u3MepeHnii (HOPMHUPYET eIUHBIM S3BIK OMHCAHHS PA3IMYHBIX (PU3MKO-TEXHHYECKHX HpoOieM
Teopuu u3MepeHusi. OH NMpeocTaBIsieT BO3SMOKHOCTD CTYJACHTAM YBUAETh B3aUMOCBS3b MEXITY
Pa3ITUYHBIME 00IACTSIMU HAYKHU M TEXHUKH.

4. KOMITETEHIIMM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X NH/IMUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

4.1. Komnerenuuu

OIIK-7: Cnoco0OeH oCyIIecTBIATh IOCTAHOBKY M BBITIOIHATH 3KCIIEPUMEHTHI 0 TIPOBEPKE
KOPPEKTHOCTH U 3(PPEKTUBHOCTH HAYIHO OOOCHOBAHHBIX PEIICHHIA B 00JIACTH CTAHIAPTU3AINH U
METPOJIOTHYECKOT0 00CCIICUCHHS.

4.2. HuaukaTopbl KOMIETEHIIUMA
OIIK-7.1: BIOMpaeT 1 UCNOIb3YET COOTBETCTBYIOIINE PECYPCHI, COBPEMEHHbBIE METOANKHU
U 000pyi0BaHME 11 IPOBEICHHS SKCIIEPUMEHTAIbHBIX UCCIIEAOBAaHUM U U3MEPEHU.

4.3.  Pesynbrarhl 00y4eHHs

OIIK 7.1.1. 3Haet TeopeTHYECKHE OCHOBBI U3MEPEHUI; OCHOBHBIC IOHATHUS, CBI3AHHBIC C
00BEKTaMU M3MEPEHUs: CBOWCTBO, BEJIMYMHA, KOJUYECTBEHHbIE U KAYECTBEHHBIE MPOSBIECHUS
CBOMCTB OOBEKTOB MAaTEpUAIBHOIO MHpPA; OCHOBHBIE MOHSTHS, CBSI3aHHBIE CO CpPEICTBAMHU
u3mepenuit (CHU); 3akoHOMepHOCTH (OPMHUPOBAHMS pe3ysibTaTa HM3MEPEHUs, TMOHATHA
NOTPEIIHOCTH, MCTOYHHUKHM TOTPEIIHOCTEN; TPUHIUIBI BbIOOpA W TMPUMEHEHMS] CpPEICTB
U3MepeHuil (PU3NMUECKUX BEIIMYMH; aITOPUTMbI 00pa0OTKH MHOTOKPATHBIX U3MEPEHUIA.

OIIK 7.1.2 Ymeer:

- HUCHOJb30BaTh (PU3MYECKUE 3aKOHOMEPHOCTH JUIs pELIeHHs 3aJady H3MEepeHUus
(UBHUYECKUX BEITUYHH,

- TMpaBWIBHO BHIOMpAaTh W UCHOJNB30BaTh CPEACTBA HM3MEPEHUH C ydeToM uX
METPOJIOTMUECKUX XapaKTEPUCTHUK.

OIIK 7.1.3 Bnameer HaBblIkaMd  pPabOTBl €O  CIPaBOYHOM  JIMTEPATypoOH,
OpraHU3al[MOHHBIMH U METOJIMYECKUMHU OCHOBAMHU METPOJIOTMUECKOT0o o0ecrieueHus sl Bbioopa
CPEICTB W3MEPEHUMH, TMPOBEACHUS MU3MEPEHMH U OKCIIEPUMEHTAJIBHBIX MCCIEN0BaHUM,
CTaTHUCTUYECKOM 00pabOTKH 1 MOCIEAYIOUIEr0 aHallu3a Pe3yJbTaTOB U3MEPEHUH.

Komnerenuumn Nuaukaropsl Pe3yabTaThl 00yyeHHs
OIIK-7. Cnoco6en | OIIK-7.1: Beibupaer | OIIK 7.1.1. 3Haer TeopeTHUYECKHE OCHOBBI
OCYILECTBIIATh U UCTIOJIb3YET U3MEpEHUl; OCHOBHBIE MOHSTHS, CBS3aHHBIE C
IIOCTaHOBKY U COOTBETCTBYIOLNE 00BEKTaMHU HW3MEPEHUs: CBOMCTBO, BEJIMYMHA,
BBITIOJTHATh pecypchl, KOJIMYECTBEHHbIE M KAaYECTBEHHbIE MPOSBICHUS
9KCIIEPUMEHTHI 10 | COBPEMEHHBIE CBOWCTB  OOBEKTOB  MaTe€pHaJbHOIO  MHpa;
MIPOBEpKE METOJIUKH U OCHOBHbIE TOHSTHSI, CBSI3aHHBIE CO CpPEICTBAMH
KOPPEKTHOCTH U o0OpyJOBaHUE Uil | U3MEpPEHHH (CH); 3aKOHOMEPHOCTH




a¢ddexTuBHOCTH
HAy4YHO
000CHOBAHHBIX
peLIeHN B
obnactu
CTaHJIapPTH3AINH U
METPOJIOTHYECKOTO
obecrneueHuUs

MPOBEACHUS

dbopMupOBaHUS pe3ybTaTa U3MEPEHHUS, TOHITUS

SKCIEPUMEHTAIIbHBIX | TOTPEITHOCTH, ACTOYHUKU MOTPEUTHOCTEH;
HUCCIIEIOBAHUN U

U3MEPEHUM.

MPUHIUIIEI  BbIOOpa W TPUMEHEHUS CPEACTB
U3MEpEHU (U3MUYECKUX BEIHYWH; aJTOPUTMBI
00pabOTKH MHOTOKPATHBIX U3MEPECHUH.

OIIK 7.1.2 Ymeer:

- HCTOJB30BaTh (U3MYECKHE 3aKOHOMEPHOCTH
JUTSL pelIeHUs 3a1ad W3MEpeHus (QU3MYeCKHUxX
BEJINYMH,

- IPaBWJIBHO BBIOWPATh U UCTIOIB30BATh CPEICTBA
M3MEPEHUM C YYETOM HUX METPOJOTHYECKUX
XapaKTEPUCTHK.

I[IK 7.1.3 Bnameer HaBbIKaMH pabOTBI CO
CIIPaBOYHOM JINTEPATYpPOH, OPraHU3aAMOHHBIMU U
METOJIMYECKUMH OCHOBaMU METPOJIOTHYECKOTO
obecrieueHus i1 BbIOOpA CPEICTB HM3MEpPEHUH,
MPOBEJICHUST U3MEPEHUN U HKCIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM, CTaTUCTUYECKOW O00paboTKH U
MOCJIEIYIOLLErO aHaanu3a pEe3yNbTaTOB
U3MEPEHUM.

5.

I[TPOI'PAMMA JJUCHHUITJIMHBI

Ne n/m | Copep:xaTeJbHBII MOIYJIb |

Conep:xanue

4 cemecTp

1 Baenenne. OCHOBHBIE TTOHITHS U
onpeneneHus

®dusuyeckas kapTuHa Mmupa. Mexanudeckas 1
ANIEKTPOMarHuTHasl KapTHHBI Mupa. Kpusuc Gpuzuku u
"HoBeM1I1ast peBOTIONHUA B ecTecTBO3HAaHUM'". IIoCTOSHHbIE
HeoOpaTHMbIe U3MeHEeHHs BeeneHHo! 1 cTaOUITbHOCTh
(yHAaMEeHTATBHBIX (PU3NYECKUX MTOCTOSHHBIX: [IpHHIHITBI
OpraHU3alK COBPEMEHHOIO HAy49HOTo 3HaHusA. [IpocTpaHcTBO
U BpeMs, MOJIE U BEIIECTBO, B3aUMOACHUCTBHE,
B3aUMOIIPEBPAICHNUS YacTHI, (PU3NIECKUH BaKyyM,
BEPOSATHOCTH B COBPEMEHHOM KapTuHe Mupa. M3mepenne kak
HpOLECC MO3HAHMS OKPYKAIOLIETO HAC MUPA. DIIEMEHTEI
COBPEMEHHOH (pU3NIeCKON KapTHHBI MUpa M MeTposiorus. Pomib
n3MepeHuil B Teopun otpaxkeHus. Habnronenue, namepenue,
sKcrepuMeHT. OU3UUECKUe BEJIMIUHBI KaK MEPbl CBOICTB
00BEKTOB U ABJICHUI MaTepHaIbHOro Mupa. CyIIHOCTh
M3MepeHuil, u3MepuTelibHOe peoopasoBanue. Vizmepenus B
TexHuke. CTabMIBHOCTh — HEOOXOJUMOE YCIIOBHE JOCTHKCHHS
TOYHOCTH, €IMHCTBA U I0CTOBEPHOCTU U3MEPEHHUI.
HecTaOunbHOCTB, TOCTOSTHHBIE 1 HEOOpPATUMbIE M3MEHEHNUS
BcenenHoii, caMoiBIKeHHE MaTepri. 3HAYCHHE (PUIUIECKOM
BEJIMYMHBI U Pe3yNbTaT n3MepeHus. OCHOBHBIE XapaKTEPUCTUKU
pesynbTata u3MepeHusa. duznyeckoe 1 MaTEMaTHUECKOE
MOJIETIMPOBaHNE B IpaKTHKE M3Mepenui. Kitaccnduxarus
(hM3MIECKHUX BETIMYMH: SKCTCHCUBHBIE U HHTCHCHBHBIC
BeM4YMHBL. OCHOBHBIC 3TAIBl U3MEPEHUH, aKCHOMBI TEOPHU
n3Mepenuil. CoBpeMeHHbIe JOCTIDKEHHS B U3MEPEHUHN
Pa3IUYIHBIX GU3UUECKUX BEIHUHH.

Ne n/m Coaep:xaTeJbHbI MOTYJIb

Conep:xxanue
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Pa3M€pHOCTI/I (1)I/ISI/I‘I€CKI/IX
BCJIMYHH. EI[I/IHI/IIII)I
(1)I/I3I/I‘IeCKI/IX BCJIMYMH.

PasmepHocTH u3ndeckux BenuuuH. PasmepHsie u 6e3pazMepHble
BEJINYMHEL. Y CTaHOBJICHNE (DYHKIMOHAIBHBIX CBSA3EH MEXITY
(u3MYECKMMH BENMYMHAMY ITyTEM CPaBHEHUS UX Pa3MEPHOCTEH.
Merto/p1 TeOpHH MOI00HS ¥ pa3MEPHOCTEN B HAYYHBIX
uccienoBanusax. llIkael mopsika, ”HTEPBAIOB, OTHOIICHHUH.
Enuanns! pusndeckux BeanyuH. CHCTEMBI €IUHHUI] X UX
sBomost. KOHBEHIIMOHAIBHOCTS CUCTEM EAMHHUIIL, CYTh TITABHOTO
MPUHINIIA TOCTPOCHUS U KOHCTPYHUPOBAHUS CHCTEM €IMHHUL]
¢usmueckux BennunH. Kimaces! cucrem eanann. CoriacoBaHHBIE
(KOTepeHTHBIE) CUCTEMbI eANHNL. MeXayHapoaHast CHCTeEMa
eauHML. BHEcHCTEMHbBIE €AMHHIIBI, 0OCOOEHHOCTH BBIOOpA €AMHHIL.

TouHOCTH U3MEpeHUll U ee
npeznensl. MeTonbl
YMEHBILLIEHHUS
HEOIIPEJCICHHOCTH
pe3yJbTaTOB U3MEPEHUI

TouHOCTb H3MepeHuil U ee xapakTepucTuku. HeonpeneneHHOCTh
pe3yabpTaTa U3MEpPEeHHs KaK OTpaskeHHe OTCYTCTBUS TOUHOTO
3HaHUs 3HaYeHUS U3MepseMot Benn4uHbl. [IpuHnunuansHas
HEBO3MOXKHOCTb IIOJTHOTO YCTPaHEHUsS HEOMNPEAEICHHOCTU
pe3ynbTaToB M3MepeHuil. Boamymaronye Gpakropsl.
CamoBHIKEeHHE MaTepUH KaK (yHIaMEHTAJIbHBIH HCTOYHUK
HEOIPEENEHHOCTH PE3yIbTaTOB U3MEPEHUH U €70 KOHKPETHBIE
MPOSIBIICHUS] — HEOOPaTUMOCTb, MHEPIIHS, TCTIIOBBIC M KBAHTOBBIC
(iryKTyanuu, IryMsl HETETIIOBOro Xapaktepa. CooTHOIIEHHE
HeompeneneHHocTel [eizendepra. [IpuHIUI TOTTOTHUTEIHHOCTH.
DyHAaMEHTAIbHbIE NIPEENbl TOYUHOCTH U3MEPEHUN. Y CTpaHUMBIE U
HeyCTpaHUMBbIe Bo3Mymiatomre 3¢ ¢GeKTsl U Bo3aencTus. Meron u
MeTonuKa (pu3nueckux nzmepennii. OCHOBHBIE METOBI
MOBBIIIEHHUS] TOUHOCTH PE3yIbTaTOB U3MepeHuil. Pusnueckas
CYILTHOCTb METOJIOB IIEPECTaHOBKH, 3aMEIIIECHNUS,
IIPOTUBOIOCTABICHUs 110 3HaKy. HyneBoi MeTo, pa3HOCTHBIN
MeToA. COOTHOIIEHHE MEXTy TOUHOCTBIO U3MEPEHUH U
OBICTPOICHCTBHEM.

HudpopmannonHo-
9HEPreTUYECKHE OCHOBBI
HU3MEpEHUI

WzmepurensHas nH(GopManus Kak nepBUIHas HHOOPMALHS,
MoJTydaeMasi B pe3yJIbTaTe B3aMMOACHCTBHUS IBYX OOBEKTOB —
CpeACTBa U3MEPEHUH 1 00BEKTa H3MEPEHHH. DHTPOIIHS U
nH(popManus. ApropHas ¥ aoCTEpHOpHas HH(POPMAIHS.
duznveckre OCHOBBI COXpPaHEHUS HHPOPMAIHN O pasMepe
eAMHHLB PU3UIECKON BETMUMHBL. DHEPTHs U H3MEpPHUTENbHA
nHpOpManus.

ITpuHuMnIE U3MEpEeHUs
(U3NYECKUX BETHMYUH

IIpuHIMIBI U3MEPEHUS TMHEWHBIX U YIJIOBBIX Pa3MEPOB.
ITpuHIMIBI U3MEPEHUN MEXAHUYECKUX HAIIPSKEHUH, CUIL,
MOMEHTOB U JaBJjieHul. [IpuHIunbI H3MEepeHnil napaMmeTpoB
JIBUXKEHUS TBEPAOTO Tena. [IpuHIune u3smMepeHus napameTpoB
JIBIDKEHUS J)KUAKUX U Ta3000pa3HbIX BemecTB. [TpuHIHIbI
nu3MepeHus remneparypsbl. [IpUHIUIBI H3MEpPEHNsT KOHLIEHTPALHH.

Kiaccnueckue
HU3MEPHUTEIBEHBIC CHCTEMBI.

[TpuHIMTIBI TOCTPOEHUS NU3MEPHUTENBHBIX cucTeM. OCHOBHBIE
(hyHKIINH M3MEPUTENHHOM crcTeMbl. MneannsnpoBanHas 6J10K-
cXeMa U3MEpHUTENbHO crcTteMbl. BaxkHelmme QyHKIHOHaIbHbIE
6JI0KM M3MEPUTETHHON CHCTEMBI. 3MepuTenbpHbIe
npeobpaszoBaTend. [IpeoOpazoBaHie HETEKTPUUCCKUX CUTHAJIOB B
anexTpuueckue. Kiaccuduxarmst n3mepuTensHbIX
npeoOpa3zoBatesneil. MeTo bl H3MepeHHid, 001acTh UX MPUMEHEHHUS,
X TOCTOMHCTBA U HCAJOCTATKH.

5 cemecTp

IIpuHIMIBI TOCTpOEHUS,
TOYHOCTB, TOCTOWHCTBA U
HETOCTAaTKH N3MEPUTEIHHBIX
npeoOpazoBareneil.

OO6mue cBOMCTBa, CTPYKTYpa U TIOTPEUTHOCTH U3MEPUTEITbHBIX
npeobpazosareneit (UI1). PeauctuBHbIe IpeobpazoBaTe.
DIeKTpocTaTHIECKHE Mpeodpa3oBaTenu. DINeKTPOMarHuTHBIC
npeobpa3oBatenu. ['arpBaHOMarHUTHEIE ITpeoOpa3oBaTeIn.
DIeKTpOXUMHUYECKHE MpeoOdpa3oBareu. TemaoBbie
npeobpaszoBaTeny. ONTHKO-JIEKTPOHHBIE ITPE0OPa30BaTEIH.
BonokoHHO-0onITHYECKHE TTPe00pazoBaTey. JINEKTPOAKyCTHIECKHE
npeoOpa3zoBarenu. M3mMepurenbHbIe TPpeoOpa30BaTeNid ¢ YaCTOTHBIM
BBIXOJIOM.

Ne i/

Coaep:xkaTeabHblii MOAYJIb

Conep:xanue




8 dusnuecKue MPUHIUIIBI
CO3/1aHUSI COBPEMEHHOI
STaJIOHHOW 0a3bl C
UCIIONIb30BaHUEM
¢usnaeckux 3pHEeKToB U
SIBIICHUU.

AHTPONIOMETPHUYECKHUE U BEIIECTBEHHBIC €ANHHIIBI H3MEPEHHH.
Mertpuueckasi KOHBEHIHS. DBOJIOLUS 3TaJOHOB OCHOBHBIX €IMHHUII
CHU (S]), dusnyeckre NPUHIIMIIBI, TIOJI0KECHHBIC B OCHOBY UX
¢ynkronupoBanus. TepMoaekTpuueckue sBieHus: 3eedeka
addexr, senenns [lensthe, Tomcona. TepmonpeobpazoBareib
compoTuBieHus. ['apBanomMarauTHbIE 3 dexTor: 3¢ddext Xoma,
OrruHCcray3eHa, HepHera, MmarauropesncTuBHbI. KBaHTOBaHHOE
COTIPOTHBIIEHNE X0JUTa U (hyHIaMEeHTAIbHBIC TIOCTOSHHBIE.
Co3maHne 3Tall0OHOB C ITOMOIIBI0 KBaHTOBaHHOTO 3 dekra Xomna.
SBenne cepxupoBoguMocTh. D dexTsl Jxo3zedcona.
[Tpumenenne s¢dexroB [xo3edcoHa s CO3AHUS ITATIOHOB.
Oddexr Aaponora-boma. Enunas treopus moins Beitnsa. Cesazb
s¢dextoB Komnrona, Meticuepa, 3eemana, Basunosa-UepeHkosa,
Meccbayapa GoTorddekra, ¢ mooxeHUsIMA EMUHON Teopuu moss
u 3¢ pexrom AapoHoBa-boma Ha kBaHTOBOM ypoBHe. [IpiMeHeHue
KBaHTOBBIX 3()(heKTOB [T cO3aHus HTaI0OHOB. Bocnpoussenenne
OCHOBHBIX €IMHUI] MEXTyHAPOIHOI CUCTEMBI SAMHUI]. DTATIOHEI Ha
OCHOBE KBaHTOBBIX 3P dexToB Xomna u J[xo3edcona. Itanon
MesxayHapoaHas TeMIIepaTypHas IIKajia, TOYKH (a30BbIX
MIEPEX0I0B. DTAJIOHBI IIPOU3BOJHBIX (PUIUIECKUX BEITHIHH.
Paznmuane mMexay mporieccoM repenadn HHGOpMAaIiH O pa3Mepe
€/IMHMILIBI ¥ TIpoLiecCOM U3MepeHust. [IpakTriyeckoe UCIoIb30BaHue

ATaJIOHHOW 0a3bl B MHTEpPECaxX METPOJIOTMYECKOro 00eceYeHUs
pa3paboTKy, NPOU3BOJICTBA M IKCILTYaTAl[K TIPOMBIIIICHHO
MIPOAYKIIUH.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1. ®opma obydyeHus — oyHas, Kypc — 2, cemectp — 4
HaumenoBanusa CoaepiKaTC/IbHBIX KoJysnuyecTBo 4acoB
MOJYyJIeH Jlekn. | Jlabop. | lIpakr. | CPC+K | Beero
1. Benenue. OCHOBHBIE MOHATHSI M ONPEJEIICHUS 4 — -
2. PasmMepHOCTH DU3HMUECKUX BEIHUINH. ETUHAIIEL 4 — -
(U3NIECKUX BEIMIUH.
3. TouHOCTh U3MEpEHUil U ee npeaenbl. MeTobl 4 — -
YMCHBIICHUS HEOTPEACICHHOCTH PE3yIbTaTOB
HU3MEpEeHui
4. NapopMannoHHO-3HEPTETHIECKUE OCHOBBI 4 - -
HU3MepEeHui
5. IlpuHIAITEL H3MEPEeHUS PU3UIECKUX BEITHINH 8 8
6. Kimaccuueckue n3MepuTENIbHbIE CUCTEMBI. 8 8
HUTOI'O 3A CEMECTP /3A KYPC/IIO 32 16 - 60 108
KOMITOHEHTY OIIOIT
6.2. ®opma oOyueHus — o4Has, Kypc — 1, cemectp — 2
HaumenoBanusa coaepraTe/JIbHBIX KoJsmnuyecTBo 4acoB
MOYJ1eH Jlekn. | Jlabop. | Ipakrt. | CPC+K | Beero
7. [IpUHUMIIBI TOCTPOEHUS], TOYHOCTh, TOCTOMHCTBA 18 - 8
1 HEJJOCTAaTKH MU3MEPHUTENBHBIX MPeodpa3oBaTeiei.
8. ®uznyeckre NPUHIMIBI CO3/1aHUS COBPEMEHHOM 16 - 9
ATaJIOHHOW 0a3bl C UCTIONBE30BaHIEM (DU3UICCKUX
3((HEeKTOB U SIBICHUIA.
HWTOI'O 3A CEMECTP /3A KYPC 34 - 17 57 108
HWTOI'O ITO KOMITOHEHTY OIIOIT 66 16 17 117 216

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1. IlepedeHb BONPOCOB /ISl TOATOTOBKH K 3K3AMEHY U 3a4€Ty
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Copep:xaHue BOIPOCOB JIJIs aTTECTALUN, KOTOPbIE Pa3AesSIOTCs Ha HECKOJIbKO BAPHAHTOB,

3apaHcC U3BCCTHO.

ypOBeHB IIOATOTOBKH K J'Ia60paTOpHBIM 3aHATUAM ONIPCACIIACTCA U3 YCTHOﬁ 6CCCI[BI C

KQXJIbIM CTYIAEHTOM, MPOBOJUMON IO BOIPOCAM, M3JIOKEHHBIM B METOAMYECKUX YKa3aHUSAX K
KOHKpETHOU padoTe nepes e€ mMpoBeACHUEM.

=E0 XN kW=

— O

—_——
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14.
15.
16.

17.
18.
19.
20.
21.

22.
23.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

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

N3mepenue, ero cBOMCTBaA.

M3MepeHune Kak nMpouecc Mo3HaHs OKPY>KaroLIero Mupa.

Teopus usmepeHun

Knaccugukanus usmepeHuii no ypoBHsM.

Knaccugukarus nu3smepeHnii B 3aBUCHIMOCTH OT CIIOC00a UX MOJTy4SHHS.
Ucrtopus mep.

PasmepHoCTH (DM3HYECKUX €TUHHMIL

CucrteMbl €TUHULL U3MEPEHUS.

T-TeOopeMa TeOprHr Mo 100usI.

Kpurepuu nonobus

[Ipumenenue ananuza pa3MepHOCTEH I OINpECNICHUs] 3aBUCUMOCTH TIEpHOJia KojieOaHui
MaTE€MaTUYeCKOro MasTHUKA.

[TpumeHeHne aHaIM3 pa3MEpPHOCTEH /IS ToKa3aTenbCTBa TeopeMsl [Indaropa.
WneanuzupoBanHasi 0J0K-cxemMa U3MEPUTEIbHONU CUCTeMbl. BaxHeiiue ¢yHKIIMOHATIbHBIC
0JIOKM U3MEPUTEIHHOU CUCTEMBI.

JlaTunkm.

VYceTpolicTBa MHAMKALIMK, PETUCTPALUs JAHHBIX, YIIpaBlIeHUE U 0OpaTHas CBA3b.
[IpeoOpazoBaHre HEIJIEKTPUUECKUX CUTHAIOB B  3leKTpuueckue. Kiaccudukanus
M3MEPUTEIIBHBIX MPE0Opa3oBaTeIIei.

XapakTepucTUKa OCHOBHBIX TUIIOB H3MEPUTEIHHBIX MMpeoOpa3zoBaTenei.

MeTto1bl U3MepeHui, 00J1aCTh UX MPUMEHEHHUS, UX TOCTOMHCTBA U HEJOCTATKU.

MeToabl CpaBHEHHUS C MEPOU.

®dusnueckas KapTuHa MUpa.

Mexanudeckass U 3JEKTPOMArHUTHAs KapTUHbI MHUpA - NPEANOCHUIKM BO3HMKHOBEHUS U
001111e YePTHI.

MexannucTuueckasi KapTHHA MUPA.

ONeKTpOMarHuTHas KapTUHA MHpa.

Kpusuc ¢pusuku n "HoBel1ast peBOIIONMS B €CTECTBO3HAHUN"

B uem 3akmrouaercss OCHOBHAs 3a/1a4a U3MEPEHUIA?

Yro Takoe HCTUHHOE 3HAYEHUE U3MEPAEMOM BEINYMHBI?

DU3NYECKUI CMBICI 3aIIMCU KOHEYHOT'O PE3yJIbTaTa.

Mertonbl TeopuH 1o100us U pa3MEepHOCTEH.

EnuHuLIbI U3MEpEHUs U CUCTEMbI €TUHUIL.

CpenctBa 1 MeTo bl U3MepeHuil. Paznuunble BUIbI H3MEPEHUI.

Omnpenenenne u KaacCUPpUKaUs CPEICTB U3MEPEHUH.

OcHOBHBIE GYHKIIUN U3MEPUTEITHHON CUCTEMBI.

Baxneiimue @yHKIMOHaIbHbBIE OJOKH U3MEPUTENBHON CUCTEMBI.

brok-cxeMbl cpefcTB M3MEpeHUl, MOCTPOCHHBIX MO CXEMe MpPsIMOro Nnpeodpa3oBaHUs U
CXEME CPaBHEHMS.

XapaKkTepUCTHUKU CPEJICTB U3MEPEHUM.

OCHOBHBIE THIIBI TACCHUBHBIX TPeoOpa3oBaTeieit.

CxeMbl BKJIIOUEHHUS TAaCCUBHBIX MpeoOpa3oBaTesneil.

KomneHcalnioHHbIE 1 MOCTOBBIE CXEMBI BKIIIOUEHUS.

N3mepenne temmnepatypsl. PenepHbie Toukd. TepMO3IEKTpUUECKUE SIBJICHUS.
["anpBaHOMarHUTHBIE F(PPEKTHI.

['ucrepe3ucHble cBOICTBa (peppOMAarHUTHBIX MaTEPHAIIOB.

O ekt bapkraysena. MarHUTOCTPUKIIHSL.
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45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

[Tbe30omekTpuueckne  mpeoOpazoBatenu.  [Ibe3onddexT: mnpsmMoir ©  OOpaTHBIM.
[Tupposddexr.

Knaccudukanus MeTo10B Hepa3pyLIaroero KOHTPOJIS.

Knaccugukanus cieKTpoCKOHMHY IO YHEPTUU H3ITyUCHHS.

DOTOdIEKTPUUECKHE TPEOOPa3OBaTEH.

JleTeKTophl YacTULl U 3JIEKTPOMArHUTHOIO U3JTyUEHUS.

DJIIeKTPOHHBIN MapaMarHUTHBIN U SACPHBIN MarHUTHBINA pe3oHanc (O11P, SIMP).
MeccbayspoBckas criekTpockonus. [I[puMeHeHne B HayKe U TEXHUKE.

EctecTBeHHbIe peienbl TOUHOCTH U3MepeHuil. bpoyHoBCKoe IBUKEHUE.
EcrecTBeHHBIE TIpeebl TOYHOCTH U3MepeHuil. [IlyMbl u nomMexu OKpyKaromen cpebl.
Ouznyeckue NPUHIUIBI CO3aHUS COBPEMEHHOM 3TaJIOHHOI 0a3bl.

SIBneHus cBEpXIIPOBOIUMOCTH.

DddekT 3eemana.

Dddext Jxo3edcona.

EcrectBeHHble Tmpenenbl TOYHOCTH H3MepeHuil. bpoyHoBckoe nBuxenue. [lymbr
COIPOTUBIICHUS.

EctectBeHHbIe npeaensl TOUHOCTH u3MepeHuit. [llymbl 1 momMexu okpyKaroIen Cpebl.
["anpBaHOMarHUTHBIE SPPEKTHI.

DNEeKTPOHHBIN MapaMarHuTHeINA pesonanc (JI1P).

SnepHblil MarHUTHBIN pe3oHaHC (SIMP).

MeccbayapoBckas cekTpockomnus. [[puMeHnenue B Hayke U TEXHUKE.

Knaccugukaius cTpykTypHOTO aHaI|3a 110 TUITY U3Ty4YCHUSI.

BzaumopeiicTBie u3ny4eHus ¢ MOHO - U MOJIMKPUCTAIIAMH, aMOP(HBIMH TEJIaMH.
N3ydeHue CTpyKTyphl BEIIECTBA METOJJOM PEHTTEHOCTPYKTYPHOI'O aHAJIN3A.
KauecTBeHHBIN U KOIMYECTBEHHBIN CTPYKTYPHBIN aHAIH3.

3akon Bynbda-bparra.

PaccesiHue 31eKTpOHOB B KpUCTAJLIAX.

O} dexTsl KBAHTOBOH METPOJIOTHH.

Ou3nyecKue MPUHIUIBI CO3aHUS COBPEMEHHOM 3TalOHHOM 0a3bl.

7.2. Tembl 1oks1a0B (pedepaToB)

[TprimMepHBIE TEMBI HHANBUAYAIbHBIX (KYPCOBBIX) 3aJJaHH:

1.

2.

Mertoabl u3Mmepenus Temmeparypbl. ®Pusznueckuit npuniun. OO6JacTH NPUMEHEHUS.
IIpeumyiectBa u HenocTtaTku. KOHCTpyKIINK TaTYMKOB.

Mertonbl u3MepeHus yckopeHus u ckopoctd. Pusndeckuit npuHumin. O01acTu NpUMEHEHUS.
IIpeumyiectBa u HenoctaTku. KOHCTpYKIINK JaTYMKOB.

Mertonbl U3MepeHust KpyTsIero MoMeHTa U HaTshkeHus. dusndeckuil npunuun. O6nactu
npumeHeHuns. [Ipeumyiectsa u HepoctaTku. KOHCTpyKIIMK TaTYMKOB.

Mertonbl u3MepeHUs JaBieHMs, cuiIbl W Macchl. @Dusmueckuil npuHimn. OO6macTH
npuMmeHeHuns. [IpeumyinecrBa u HepoctaTku. KOHCTpYyKIIMK TaTYMKOB.

Mertonbl uamepenus pacxona. Guznueckuit npuHIMn. OcoOEHHOCTH U3MEPEHUS IS KUIAKUX
U ra3000pa3HbIX BeulecTs. [IpenmymiectBa u HegocTaTku. KOHCTPYKIIMM TaTYUKOB.
Mertonbl HempepbIBHOIO H3MepeHHst ypoBHA. Pusnyeckuilt npuHmun. OcoOeHHOCTH
W3MEPEHMS JJI )KUJIKMX U ChITy4YuX BemecTB. [Ipenmyimectsa u Hegocratku. KoHcTpyknuum
JaTYUKOB.

MeTonsl uU3MEpeHHs KOHEYHOro YypoBHS (BbIKIIOUaTenu). DOU3WYECKUN MPHUHIIMUIL
Oco0eHHOCTH U3MEPEHHUs IS AKHUJIKUX U CBITYYHX BemiecTB. [IpenmyInecTBa U HEIOCTATKU.
KoHcTpyknn 1aT4nkoB.

Metoabl U3MepeHHst CBOMCTB M cocTaBa ra3oB. OOmactu npumenenus. [Ipenmyiectsa u
HeNOoCTaTKu. KOHCTPYKIIMM JaTUYHKOB.

MeTtoapl B3MepeHus CBOMCTB U cocTaBa kuakoct. O0mactu mpumenenus. [Ipenmyiectsa u
HepocTaTKu. KOHCTpyKIIMM TaTYUKOB.



10. Metoabl u3mepenust BiaxHoCcTH. Puznueckuid npuHuun. [IpenmyiecTBa U HEIOCTATKH.
KoHCTpyKIIMM 1aTYMKOB.

11. Metoapl u3MepeHUsT TEOMETPUICCKUX BEIIMUMH (PACCTOSIHUH, IMHEHHBIX Pa3MEpOB, YIJIOB).
Ousnueckuii npunmn. O6nactu npumenenus. [Ipenmymectsa u Hegocratku. KoHcTpyKInu
JATYMKOB.

12. Metozas! Hepaspymatomero KoHTpois. Kinaccupukamus. @usnueckuii npunuun. Odmactu
npumeHeHus. [IpeumyiiectBa u HenoctaTku. KOHCTpyKIIMK JaTYMKOB.

13. SIBneHue saepHO-MArHUTHOTO pe3oHaHca. [IpuMeneHue s (U3NYECKUX HM3MEPEHHM.
KoHcTpykuun 1aT4nKkoB.

14. VYnabTpa3BykoBbie MeTOJbl u3MepeHud. Duznmueckuil npuHimn. OOJACTH NPUMEHEHUS.
[IpeumyiiectBa u HenoctaTku. KOHCTpyKIIMK JaTYMKOB.

15. DnexTpomMarHUTHBIE MeTOIbl M3MepeHHid. Pusnveckuil npuniun. OO0IaCTH TPUMEHEHHUS.
[IpeumyiiectBa u HenoctaTku. KOHCTpyKIIMK JaTYMKOB.

16. Pa3paboTka nporpammsbl alpOKCUMallU{ XapaKTEPUCTUK U ITOUCKa [1apaMeTPOB YCTPOICTBA
10 SKCIIEPUMEHTAIILHBIM JAHHBIM (Ha MPUMEpPE MOIYIPOBOIHUKOBOIO TEPMHUCTOPA).

17. WccnenoBaHue gaTyuka TEMIEPATypbl HA OCHOBE TEPMOIAPHI.

18. HccnenoBanue natuynka CKOPOCTH BpalleHUsI HA OCHOBE ONTUYECKUX METO/IOB.

19. HccnenoBanue qaTdyuka MarHUTHOTO TI0JIs1 Ha ocHOBe A dekra Xoa.

20. PaboTsl, mpenioKeHHbIe CTYICHTaAMH.

O0beM MHIUBUAYATBHOTO 3amaHus - 15-30 mevarHbix auctoB popmara A4. CTpykTypa
WHJIUBUIYAJIbHOTO 3aJaHUs: TUTYJIbHBIM JIUCT; COAEpP’KAaHWE; 3aJaHue; OCHOBHAs 4YacTb;
3aKitoueHne; ondmuorpapudeckuii ciucok. OCHOBHAS YaCTh MHAWBUAYAILHOTO 33aHUS TOJDKHA
BKJIIOUATh: OIpeneieHne (U3HUECKUX TMPUHIMIIOB MpeoOpa3oBaHus OJHOM (U3HUECKO
BEJIMUYMHBI B Jpyrylo (COTJacHO BapHaHTy 3aJaHusl); CTPYKTYpY U METPOJIOTHUYECKUE
XapaKTEPUCTUKU OINPEIETICHHOTO B 3a/IaHUU U3MEPUTEIHLHOTO MpeoOpa3oBartes (JaTunKa).

7.3. OOpazeny colepaHMs HK3aMEHALIMOHHOTO Owieta (MpU HAJIMYUMM HSK3aMEHa I10
JTCIUTLTNHE)
MunoOpuayku PO
OI'BOY BO «/loHenkuii rocy1apcTBEHHbIN YHUBEPCUTET)

3K3AMEHAIIMOHHBINA BUJIET Ne 3

no gucruminae; «OU3NdecKe OCHOBEI TIOJIYUYEHUS NM3MEPUTEIbHOU NHGMDOPMAIIUY U STAIOHHAS
0azay

Cogepxanue Ounera:
1. CucreMbl eqUHUI] U3MEPEHUSL.
2. CpeznctBa U METOJIbI U3MEpEHU. Pa3nuuHble BUJIbI U3MEPEHUH.

Cocrasui: YTBepxkaato:
/ / 3aB. kadeapoii: / /
« » 20 1. « » 20 1.

B cnydae BeneHus yueOHOro mpoiiecca ¢ MCIOJIb30BAHUEM JJIEKTPOHHOIO OOy4YEHHS U
TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHue OujeTa MOKET OTIHYAThCS OT
MIPUBEJICHHOTO.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOIIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-0ammpHON
HIKaJle MCXOJd M3 MakCMMyMa, NpHBEIEHHOro B Taliuue Huke. OpraHu3almoHHO-yueOHas
paboTa B ayAMTOpPUM OLICHMBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IOCELIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBINOJIHEHUE [OMAIIHUX 3a/JlaHUi, aKTUBHOCTh BO BpeMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHHUH TEKYIIEro Hu
IpOiIeHHOr0 MaTepuaa, peleHue 3a1a4 U T.11.).

8.1.  Cemectp 3

Homepa MakcuMmaJjbHoe
co/iepKaTeJbHbIX Bunawbi pador KOJNYECTBO
MoayJiei 0a/1J10B
Opranu3annoHHO-y4eOHas paboTa B ayIUTOPHU 5
CamocTosiTenbHas padboTa 5
1-6 Otuetsl 110 J1abopaTOPHBIM paboTaM 10
KonTtposnbHas paboTa o TEOpeTHYECKOMY 30
MaTepuany
NTOI'O 50
DK3aMeH 50
OOt UTOT 3a CEMECTP 100

8.2. Cewmectp 4

Homepa MaxkcumajibHoe
co/iep KaTeIbHBIX Buasl pador KOJIM4eCTBO
MoayJiei 0a/1J10B
Oprann3annoHHO-y4eOHas: padoTa B ayIMTOPHH 5
CamocrosiTenbHas paboTta 5
1-6 Onenka goknanoB (pedepaTon) 10
KonTtponbHast paboTa o TeOpeTHYECKOMY 30
MaTepuany
UTOTI'O 50
3auer 50
OOmwmit UTOT 32 CEMECTP 100

CooTBeTcTBHE 0AILIIOB OILICHKC

Onenka 1o naTrOaIFHOMN MIKajIe
KomuuecrBo 6amos "
s 100 ECTS | Dx3ameH, nuddepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJIMYHO 3auTEeHO
80-89 B 3a4TEHO
75-79 C xopoto 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIIEHO S
35-59 FX HEYJIOBJICTBOPUTEIHHO HE 3aTTCHO

0-34 F HE 3a4TCHO
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9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLIECCA JAJIA JINLL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbA 1 MTHBAJIN/IOB

B xone peanuszanyu JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOIbI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIMBHUYalIbHBIX OCOOEHHOCTEH:

1) 1t CIICTIBIX M CITA0OBHUISIIMX

— Jekuuu oQOpMIIAIOTCA B BHUAE OJIEKTPOHHOIO JOKYMEHTA, JOCTYIIHOIO C IIOMOUIbIO
KOMITBIOTEPA CO CHEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— JUId BBINOJIHEHMs 3aJaHusd NpU HEOOXOOUMOCTH HPEIOCTABISAETCS YBEIMYMBAIOLIEE
YCTPOMCTBO; BO3MOXHO TAK)KE€ MCIIOJIb30BaHIE COOCTBEHHBIX YBEINYHBAIOIINX YCTPOIMCTB;

— IHCbMEHHBIE 33JaHUsI OPOPMIISIOTCS YBEIIMYEHHBIM HIPUPTOM.

2) Ans TIyXUX U CIa0OCbIIAIINX

— JEeKIUHM OQOPMIISIOTCS B BUJIE AIEKTPOHHOIO JOKYMEHTA;

— THCHMEHHBIE 33JJaHHS BBIOJIHSAIOTCS Ha KOMITBIOTEPE B MTUCbMEHHOM (hopme;

— 9K3aMeH MPOBOAUTCS B MMCbMEHHOH (popMe Ha KOMIIbIOTEPE; BO3MOXKHO IIPOBEJICHHE B (hopMe
TECTUPOBAHUSI.

3) nis UL ¢ HapyLIEHUSMU OITOPHO-ABUIaTEeNIbLHOTO anrapara:

— Jekuuu OoQOpPMIIIOTCS B BHUAE JJIEKTPOHHOTO JOKYMEHTA, JOCTYIIHOTO C IIOMOUIBIO
KOMIIbIOTEpA CO CHELMATU3UPOBAHHBIM [IPOrPaMMHBIM 00eCIIeueHHEM;

— THCHMEHHBIE 33JJaHHS BBIIOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH M 3a4€T MPOBOJATCS B YCTHOM (hopMe MM BBINOJIHSAIOTCSA B MUCbMEHHOH (opme Ha
KOMITBIOTEPE.

ITpu HEOO6XO0AMMOCTH NTpeTyCMaTPUBACTCS YBETMUEHUE BPEMEHHU AJIS IOATOTOBKU OTBETA.

[Iponienmypa  mpoBeACHUST  NMPOMEXKYTOYHOH  aTTecTallk  JIs  OOYdYaroUIMXCs
YCTAQHABJIMBAaeTCSI C Y4€TOM HX HMHIUMBUAYAJIBHBIX ICUXO(U3UYECKHMX OCOOCHHOCTEH.
[TpomerxyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpoueAypbl OLEHMBAHUSA PE3YJIbTaTOB OOyYEHMsI JIONyCKAeTCsl C
UCTIOJIb30BaHUEM JUCTAHIIHOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaercs A0CTYN K WH(GOPMAIIMOHHBIM U OubinorpaduyeckuM pecypcam B CETH
WuTepHer s Kaxkaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HX
3J10pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) st ciienbix U CabOBUASIINX:

— B Ie4aTHOU ¢opMe yBeTUYEHHBIM HIPUPTOM;

— B (hopMe IEKTPOHHOTO IOKYMEHTA;

2) UIg TIyXHUX ¥ cIa0OCTbIIIAIINX

— B TIeYaTHOU hopme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) ans oOydaroluxcs ¢ HapyIIEHUSIMA OIIOPHO-/IBUTaTEILHOTO arapara:
— B Ie4aTHoOH popme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10.  MATEPHUAJIBHO-TEXHUYECKOE OBECIIEUEHME YYEBHOI'O ITPOLHECCA

VYuebuble 3aHATHS npoBosaTca B 4 ydeOHOM kopmyce J{onl'Y (r. JloHeuk, mpocmekT
Tearpanbubiii, 13). Jlns mpoBeneHHs JEKIUOHHBIX M TNPAKTUYECKUX 3aHATHH Tpebyercs
ayauTopusi, 000pyJOBaHHAS MEJIOBON MJIM MAapKEPHOM TOCKOW, MYIbTUMEAUUHBIA MPOEKTOP U
9KpaH, HOYTOYK, KOMIUIEKT y4ueOHOW MeOenu Al CTYAEHTOB, pabodyee MeCTO MpernojaBaTess,
BBIX0J1 B IHTEpHET — MpOBOAHOI MK ¢ ucnonb3oBanueM Wi-Fi.

JlaGoparopHble paOOTHI BBIIOJHAIOTCS B Yy4eOHO-Hay4dHBIX Jaboparopusx Kadeapsl
OHIIMD. JlabopaTopHblif IPaKTUKYM OCHAIIEH J1a00paTOPHBIMU YCTAaHOBKaMHU B KouyecTse 16
IIT.
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Jlis caMoCTOSITeNIbHOM paboOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHo#i OMOIMOTEKM YHHBEPCHUTETAa W JPYTUX DJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe obecreyeHue, MpeACcTaBIeHHOEe B Y4eOHO-METOAMYECKOM KabuHeTe 4
yaeOHoro kopryca (aya.Ne258).

OOyuvaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuaibl IO
JTUCITUIINHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOrO 00pazoBaHUs
®OI'BOY BO «loHI'Y». Ilpu u3ydeHUN AUCIUTIIMHBI MPUMEHSIOTCS JIEKTPOHHOE OOY4YEeHHE U
JTUCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmIaTGoOpMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHWN OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM pabOTHI.

11. PEKOMEHAYEMAZ JIUTEPATYPA

Ton CchpliIKa Ha

No/ ABTOp Haszpanue H3pareabcTBo o
H3IaHus | 3JIEKTPOHHBI pecypc

11.1 OcHoBHasi JIuTEpaTypa

11.1.1 | P.A. ®du3nyecKre 0CHOBBI Owmck: U3a-Bo 2008 B JIOKaJIbHOH CETH
AXMeJIKaHOB, HOJTyYeHHUs OomMI'TY kapenper GHIIMS
AWM. Yepenos nHdopmanuu: yueo. (www.donnu.ru/phys/finp
nocobue me)
11.1.2 | T.H. Teopust usmepenuit: M.: Beicmias mkona | 2007
MypammkuHa, yueb. mocobue
B.A. Memepsiko
11.1.3 | B.IIL. ®u3n4ecKrue 0CHOBbI CII6: bant['TY 2011 B JIOKAJILHOU CETH
CynabGepumse, u3Mepenui. Yacts 2 - kadenper ®HIIMD
OTaJOHbl U IEPBUYHbIE (www.donnu.ru/phys/fnp
peoOpa3oBaTeIH me)

(bU3MYECKUX BETUYHH:
yueOHoe rmocobue

11.1.4 | E.B. HukonaeBa, | dusnueckue 0CHOBEI Owmck: U3a-Bo 2007 B JIOKAJIbHOH CETH
B.B. Makapos MOJIy4YEHUS OomI'TY kapeapsr PHIIMD
uHpOpMAITUH: (www.donnu.ru/phys/finp
WsmepurenbHbie me)
npeoOpa3oBaTei.

[MpuHIMIIE H3MEPEHHs
(HU3UYSCKUX BEJIMYMH:
yuaeb. mocobue

11.2 lonoJiHUTeIbHAS JIUTEPATYPA

11.2.1 | A.H. Cropro, DU3NYECKUE OCHOBBI ExarepunOypr: 2013 B JIOKAJIbHOH CETH
J.1O. buprokos M3MEpeHuit: yaeOHOoe YpdVy kadenpst ®HIIMD
mocooue (www.donnu.ru/phys/fnp
me)

11.2.2 | B.B. YUecHokoB Du3nueCKre OCHOBBI HoBocubupck: 2009 B JIOKQJIbHOU CETH
U3MEPEHUil: yueOHoe CITA kadeapsr DHIIMD
rnmocooue (www.donnu.ru/phys/finp

me)

11.2.3 | A.E. Ddu3nyecKne OCHOBBI Tomck: U3a-Bo 2010 B JIOKAJIbHOH CeTH

Tonpamreiin TIOJIYYEHHUS TomITY kadenpst PHIIMD
HHPOPMALIUU: YICOHHK (W\;VW.donnu.ru/ths/an
me

11.2.4 | B.B. Kopuesckuii | ®uznudeckre OCHOBBI Xabaposck: U3n-so | 2002 B JIOKAJIbHOH CETH
U3MepeHui: yuebHoe XI'TY kadenpsr PHIIMD
nocooue (www.donnu.ru/phys/fnp

me)
11.2.5 | 3.1. MeaskoBa ®dusruecKkue 0CHOBBI CII6.: U3n-Bo 2005 B JIOKQJILHOM CETU
u3Mepenuii: nuceMennsie | C3TY kapenpst GHIIMD
JICKITAH (www.donnu.ru/phys/fnp

me)
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Ne/ ABTOp Hazpanue HspareancTBo Ton Ccmmcauna
W3IaHNUs | YJIEKTPOHHBII pecypc
11.2.6 | B.M. Ilonynus, Du3n4ecKUe OCHOBbI Kypck: U31-Bo 2004 ;ﬁéﬁ;ﬂﬁ ceTH Kadpeapet
I''T. Cpiues, H3MEPEHHH: KOHCIEKT KypcexI'TY (www.donnu.rw/phys/fpme)
A.N. lllymakoB JICKLIUH
11.2.7 | B.H. Cepanumen | Pusudeckre OCHOBBI bapnayn: Usn-Bo 2008 B JIOKQJIbHOW CETH
HOJIy4eHHUS AmTTY Kkaenpsr GPHIIMO
H3MEPHUTEIBHOM (www.donnu.ru/phys/fnp
uH(OpMALUH € me)
HCTIONIb30BAaHIEM
TCHEPATOPHBIX U
IapaMeTPUIECKUX
TIEpPBUYHBIX
npeobpa3oBaTeneit:
VYueb. mocobue
11.2.8 | A.W. Yepenos, IlepBuunble Owmck : U3n-Bo 2010 B JIOKQJIbHOU ceTH
AB. llenkanoB | U3MepUTENLHBIE OMI'TY kaenpsr GPHIIMO
npeobpaszoBarenu: y4eo. (www.donnu.ru/phys/fip
nocobue me)
11.2.9 | B.M. [lensry0, EnuHuie! Benuana: M.: U3n-Bo 1990 B JIOKaJIbHOM ceTn
B.I'. CMupHOB C1oBapb - CIIpaBOYHHUK CTaHOapTOB kapenprr GHIIMS
(www.donnu.ru/phys/fap
me)
11.2.10 | Ananuenxo B.H., | Teopus nzmepenuii: Uz narenbckuii 2002 B JIOKaJIbHOH ceTH
Copman JLA. y4e0. nocodue uentp AT TY kadenper ®HIIMD
(www.donnu.ru/phys/fnp
me)
11.2.11 | 1. Kamke, K. @duznuecKkre 0OCHOBBI M.: Mup 1980 B JIOKQJIBHOM CeTH
Kpemep e/IMHUL] U3MEPEHUs] kadeaper ®HIIMD
(www.donnu.ru/phys/fap
me)
11.2.12| K.B. CapponoBa | DtanoHs Ilensa: U3a-Bo 2006 B JIOKaJIbHOH ceTn
ezl kadenpsr PHIIMD
(www.donnu.ru/phys/fnp
me)
11.2.13 | JIx. Cksaiipc [pakTryeckas Gpusnka M.: Mup 1971 B JIOKQJIbHOU CeTH
kapeapsr PHIIMD
(www.donnu.ru/phys/fnp
me)
11.2.14| B.JL dusnueckue BICHUS U Boponex: 13a-Bo 2007 | B JOKaJbHOM CeTH
BypKoBCKHii, >(pexTr B Texauueckux | BITY kaenpst ®HIIMI
IO.H. T'motoga, cucremax: y4ue. mocodme (www.donnu.ru/phys/finp
I.A. Edppemos, me)
A.B. PomanoB
11.2.15| N.E. EBnokumMoB | MeToabl u cpecTBa M.: U3n-Bo PI'Y 2004 B JIOKAJIbHOH CeTH
uccnenoBanuii. Yacts 1 HI kapenpst ®HIIMI
Temmeparypa (W\;/w.donnu.m/nhvs/ihn
me
11.2.16| B.T. Pepun IIpeobpa3oBanue u Musck: U3n-Bo 2003- | B JIOKaJILHOM CeTH
npeobpazopareu Ben'YUP 2005 | xadenper ®HIIMO
M3MEPHTENEHOM (www.donnu.ru/phys/fnp
nHpOpManuu: y4eo. me)
mocobue. B 5 wactax
11.2.17 | M.®. Manukos OCHOBBI U3MEPEHUIA. M: T'ocrexuzaar 1949 | B OKasbHOM CeTH
Yactsl - Vuenue 06 kapenpst ®HIIMD
HU3MEPEHUU (www.donnu.ru/phys/finp
me)
11.2.18| H.W. Tropun Brenennue B M.: U3narensCcTBO 1976 | B okanbHOM ceTn
METpOJIOTHIO. -, 1976. CTaHapTOB kaenpst PHIIMO
(www.donnu.ru/phys/fnp
me)
11.2.19| AT. Ceprees Mertposorus: Y4eOHUK M.: Jloroc 2005 B JIOKAJILHON CETH

kadenpsr PHIIMD
(www.donnu.ru/phys/fnp
me)
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No/ i ABTOp Ha3Banue HUzparenncTBO Ton | Cevtia na dexrpounbii
W3AAHUS pecypc
11.2.20| JI.H. bpsuckuii, Mertponorus. Ulkansl, M.: BHUNDTPU 2004 | B JIOKaILHOM CETH
A.C. JIOHHUKOB, | 3TaJOHBI, IIPAKTUKA kadeaper PHIIMD
B.H. Kpyruu (W\;vw.donnu.ru/phvs/fnp
me
11.2.21| C.A. Cnextop OnexTpuyuecKue JL: 1987 | ByoOKabHOM ceTH
U3MepEHns PU3UIECKUX | DHEProaTOMH3IAT kapenpsr ®HIIMS
BEJIMYUH. MeTOIbI (www.donnu.ru/phys/fnp
u3MepeHuit me)
11.2.22| 1.B. CaBenbes Kypc obmeit pusuxku. B | M.: Acrpens: ACT | 2002 - | B JIOKaIbHOHU ceTH
5 kH.: [Yueb. mocobue 2003 | xadeapst PHIIMD
JUTSL BTY30B]. (www.donnu.ru/phys/fnp
me)
11.3 Mepuoauyeckue U3IaHus
11.3.1 Mup u3mepeHuit: HayqYHO-TEXHUYECKUI M: OO0 PHUA 2011- Www.jurnal-
JKypHaI Crannaptsl U 2024 | arhiv.ru/load/tekhniches
Ka4ecTBO kie/mir_izmerenij/792
11.3.2 |KoHuTpois. /InarHocTHKa: HAy9IHO-TEXHUIECKUH M.: POHKTA 2005- www.td-
KypHAI 2016 j.ru/index.php/archive
11.4 llpakTuyeckue M (MIK) Ja0OpPaTOPHbIE 3aHATHS
11.4.1 | 1.B. baxus, COopHHK 33724 PocroB-Ha-/lony: 2008 | B JIOKaIBLHOMU CETH
H.®. EppemoBa | «DPHU3HUECKHE OCHOBBI ArTY kadenper ®HIIMD
m3MepeHuity: Yu. (www.donnu.ru/phys/fap
nocobue me)
11.4.2 Hosocubupck: 1975 | B mokambHO# cetn
P.U. Conoyxus Metonst (bulxlmqecxnx Hayka. Cu6. oTa. kadenpsr DHIIMD
A3MEPEHUN (www.donnu.ru/phys/fnp
me)

11.43 | 1. M. Mopgacos, | ®u3nuecKkue OCHOBBI TamboB: N3n-Bo 2002 | BIIOKaIbHOU ceTH

M.M. Mopnaacos | usMmepeHuii: Meton. TITY xaeapsr ®HIIMD
yKa3. K 11a6. pab. (W\;vw‘donnu.ru/phvs/fnp
me

11.4.4 | 1.B. TI'azeeBa, dusnyeckre 0CHOBEI CIIo.: U3n-Bo 2011 B JIOKaJIbHOH ceTH

C.A. KysHeuoB | mosiydeHus CIIeI'YKuT kaenpst ®HIIMS
uH(OpMAIHH: (www.donnu.ru/phys/fnp
JlaGopaTopHbIit me)
HPaKTHKYM

11.4.5 | YO.A. lagasn CoopHuk adopatopusix | M.: U3n-Bo PT'Y 2009 | BIOKanbHOU ceTH
paboT 10 Kypcy HX um. 1.M. Kagpenpst PHIIMD
«OCHOBBI ['y6KuHa (www.donnu.ru/phys/fnp
B3aNMOIEUCTBHS me)
¢dusnyecknx noseit ¢
BEIIIECTBOM»

11.4.6 | B.B. Ponun Teopus u pacuer Capanck: U3n-Bo 2007 | B JIOKaIbLHOMU CETH
M3MEPHUTENBHBIX «Pedepent kapenpsr ®HIIMS
npeobpasoBareneii 1 (www.donnu.ru/phys/fap
HpHuOOPOB: me)

Meroaudeckne yKa3aHus
K BBITIOJIHEHUIO
J1a00PaTOPHBIX PadOT
11.5 KypcoBasi padoTa (MHIMBHIYyaJbHOE 3a/IaHUE)

11.5.1 | 1O.A. lanasta 3ananus u Mmeroauueckue | M.: U3n-Bo PI'Y B JIOKQJIbHOM CeTH
yKa3aHUs HX um. 1.M. kadenper ®HIIMO
K KypCOBO# paboTe 1o I'yOkuHa (www.donnu.ru/phys/fip
JUCLMIUIMHE me)

«Teopust u3MepeHuiny

11.5.2 | UK. Lptopuit Metoamdeckoe mocobue | M.: Uzg-Bo PI'Y 2008 B JIOKAJILHOU CETH
K BBITIOJTHEHHIO HX um. .M. kadenper ®PHIIMD
KYpPCOBOI'O IIPOEKTa I'yOxuHa (www.donnu.ru/phys/fip

“JlaTuuK gaBiaeHUs"

me)
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12.  UTHOOPMAILIMOHHBLIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHASA OndbMoTeKa (HOB): dbenepanpHas
rocynapctBeHHas uHpopmanuonHas cuctema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnmnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nata oOpamenus:

01.09.2023). — Pesxum nocTyma: cBoOOAHBIN, ToAnucka. HeoOxoauma ycTaHOBKA MPOTPaMMHOTO
oOecnieueHus. — TeKCT: AIEKTPOHHBIM.

2. eLIBRARY.RU: Hay4Has 35ekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pexxum gocrtyma: uiss aBTOPU30B.
MoJb30BaTeNeh. —TeKCT: JIIEKTPOHHBIH.

3. Hayunast snextponnass OubOnuoreka «KubOepJlenmHkay»: caiit / Accoruanms
«OT1kpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum goctyna:
cBOOOHBIN. — TeKCT: ANEKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucrema «Jlanby: [caiiT]. - URL:
https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum noctyma: IJis aBTOPH3OB.
noJsib30Bateseil. — TeKCT: 3JEeKTPOHHBIM.

5. IBC KOpaiit: snekTpoHHas OuOIMOTeUHast cucrema: caT. — Mocksa, 2013, —

URL: https://biblio-online.ru (nata oOpamenus: 01.09.2023). — Pesxum noctyna: aist aBTOPU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.
6. Dy1eKTPOHHO-0ubMoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —

Hownenk, 2016- . — URL: http:/library.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.
7. DJIeKTPOHHBII KaTtajgor Hayunoit Ombnumorekm Jlonl'Y: pasmen caiita / Hb

Houl'Y. — Texkcr: anektponnbiii // DbC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenusi: 01.09.2023). — Pexum goctyna: mOUCK CBOOOIHBIN, SJIEKTPOHHBIE JOKYMEHTHI
— 11 monk3oBareneit Jonl'Y.

8. DaexTponnblii apxuB Jloul'Y: pa3aen caiita/ Hb JIonl'Y. — TekcT: 31eKTpOHHBIN
// OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexxum
JIOCTYTIa: CBOOOIHBIH.

13. [TPOT'PAMMHOE OBECITIEUEHUE

1. Windows 7 PRO (xopnoparusHas nunensus Joul'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas nuuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (uniensust nporpammsl Dream Spark ams Beicimx yueOHBIX
3aBe/IeHNN )

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuensun GPL, Apache,
BSD m1st cB060HOTO POrpaMMHOTO OOECTIEUEHUS).
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