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1. Ilepedyenb NJIAHMPYEMBIX Pe3y/IbTATOB 00y4eHHUSI 110 TUCHHUIIIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH pPe3y/IbTATaMH OCBOCHH 00pa30BaTeJbHON MPOrpaMMBbl.

JucuumuHa «BBeeHne B TEXHUKY (PU3HUYECKOTO IKCIIEPUMEHTAY SIBISIETCS 00s13aTeIBLHOM
JUCIUIUIMHOM, BXOAsAIIEH B 0a30BYyH0 4YacTh IPOrpaMMbl OakajlaBpyaTa II0 HAaIPaBJICHUIO
noarorosku 03.03.02 dusuka.

Llenbpro OCBOCHHUS Kypca SIBJIIETCS O3HAKOMJICHHE CTYICHTOB, KOTOpPBIC OYIyT B CBOCH
MOCIIEAYIOIEH paboTe HEMOCPEACTBEHHO 3aHUMATHCS IKCIIEPUMEHTATBHON JAESITeIbHOCTHIO, THO0
UCIIOJIb30BaTh  JIAHHBIC  DKCIEPHUMEHTOB, C  NPUHIOUAIAMH  pabOThl  COBPEMEHHBIX
OKCIIEPUMEHTAIBHBIX YCTAHOBOK W HM3MEPHUTEIBHBIX MPUOOPOB, C TEXHOJOTUSMU H3MEPECHUU
pa3IMYHbIX (PU3UYECKUX BEIUYMH M TEXHOJIOTHUSX IMPOBEPKU U OOPAOOTKH IKCHEPUMEHTAIBHBIX
IaHHBIX.

Pe3ynbTaThl oOcCBOCHUS
00pa30BaTeNbHOMN POrpaMMbl
(KOMIIETEHITNN )

PesynbraThl 00yueHus mo

Nuaukaropel
TUCIHIIINHE

3HATH OCHOBHBIC IPUHITHITHI
METO/IbI 00paOOTKU PE3yIbTATOB
M3MEPEHMM; COBPEMEHHBIE
METO/IbI CTATUCTHYECKOTO

OIIK - 2.1. [Ipumensier aHaJIM3a JaHHBIX; TEOPETUYECKUE

OIIK-2. Cnocoben
[POBOIUTH HAYYHBIC

TEOPETUYECKHE OCHOBBI U 0a30BBIE
3HAHUS JUISI TPOBEACHUS HAYYHOTO
MCCIICIOBAaHMSI B BEIOPaHHOM

obOnactu pyHIaMEHTaIbHON W/WIH

OCHOBBI (PU3NYECKUX SIBIICHUH,
M3Yy4aCMbIX B paMKax HaHHOﬁ
ITUCLIUIUIMHBL.

OnpeneassTe METPOJIOITMYECKUE

TpeOOBaHUS K U3MEPHUTEIBHOM
yCTaHOBKE, (hOpMYIHPOBATH
TpeOOBaHUS K KOHTPOJIBHO-
M3MEPUTEIBHBIM YCTPOHCTBAM;
YCTaHABIMBATh CBSA3b MEKIY
TpeOOBaHUSIMU K
PKCTIEpUMEHTAITBHBIM
MICCIICIOBAHMSIM,
METPOJIOTHUECKUMHU
XapaKTepUCTHKAMHU
M3MEPUTENBHBIX TIPUOOPOB H
MeToaaMHu 00pabOTKH TaHHBIX.

MCCIIeTOBaHMS (PU3MYECKHX  PKCIEPUMEHTATBHON (PU3HKH.
00BEKTOB, CHCTEM U
MpoI1IeccoB, 00padaThIBaTh U
MPECTaBIIATh

OKCIICPUMCHTAJIBHBIC JaHHBIC

OIIK - 2.3. [Ipumensier
pa3IMYHbIe METO/IBI 00paOOTKH U
CHCTEMBI aHAIN3a
HKCIIEPUMEHTATIbHBIX TaHHBIX.

2. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuinmHa 4uTaeTcs B EPBOM CEMECTPE MEPBOI0 Kypca MapajulesIbHO C TUCHMILUIMHON
«MexaHuKka ¥ TeOpuUs OTHOCHTEIBHOCTU» U MPAKTUYECKUM KypcoM «M3mepurenbHbIi
MPAKTUKyM». 3HAHHUE METOJOB CTATUCTUYECKOW 0OpabOTKH HKCHEPUMEHTAIbHBIX JaHHbIX,
MOJIydaeMoe Ha MEepBbIX JIEKIUAX Kypca «BBereHHe B TEXHUKY (PU3MUECKOTO IKCHEPUMEHTAN,
ABIIIETCS HEOOXOAMMBIM YCJIOBHEM JJIs YCIEUIHOTO YCBOEHUS Kypca «V/3MepHuTenbHbIi
IIPAKTUKYM», a TaKKe Ui OCBOEHHS IPYTHX, CIEAYIOLMX 3a HUM KypcoB «MoeKyyspHbIN
MPAKTUKYM», «DJIEKTPOMAarHUTHBIN MNpakTUKym», «lIpakTukym 10 ¢u3HuecKoil ONTHUKe»,
«ATOMHBIN IPAKTUKYM.

JlaHHBIN KypcC JIEKIUI COJEp>KUT MaTepHuall 0 MeTojax (PU3UYECKOro SKCIEPUMEHTa U O
JOCTH)KEHUSIX TEXHUKHU (PU3MUECKOro sKCIepuMeHTa — ¢ Hayaja 20-To CTONETHs IO HACTOSIIETO
BpemeHHu. OOydeHue BeleTcsl ¢ MOMOIIBI0 KOMIBIOTEPHBIX MPE3eHTalui, MoKa3a (QU3NUYeCKUX
HKCIEPUMEHTOB, JIEMOHCTPALMU YCTPOMCTBA YCTAHOBOK, OOBSICHEHHUS IPUHLIMIIOB X CO3AAaHUS U
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paboTsl. Kypc siBisieTcst OpUuriHaIbHBIM U @BTOPCKUM TI0 UCTIOJB30BAHUIO COBPEMEHHBIX HAYIHBIX
JTAHHBIX U CBOEMY COJIEP’KaHUIO U aKTyaJeH JUIsl OCBOCHMSI TUCIUIUINH CIEIIMATbHOM MOATOTOBKH.
OH mo3BOJISIET aTh OOydYaKOIMIEMYyCsl KPYyro3op W OJHOBPEMEHHO TITyOOKOE MOHHMMAaHHE OCHOB
(bu3UYECKOro dKCIepuMeHTa. DKCIepPUMEHTANIbHbBIE 33/1a4H, PUBOAUMBIE B KOHILIE JICKIIUH, ydar
CTPOUTH U TPABUIILHO MO0MPATH MOJICIIN /I HEKOPPEKTHBIX C TOUKH 3PEHUS TEOPHH, HO peaTbHO
HAOJI0/TAEMBIX SIBJICHUM TPUPOIBI.

3. Tpy10éMKOCTh TMCUMILINHBI B 32a4€THBIX eIUHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMHYeCKHX YaCOB, BbIIeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4aromerocsi ¢
npenojaasBaresieM (1Mo BUAAM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJIbLHYI0 padoTy.

. IIpomMexyToyHas aTrecTanust
Buapl yueOHbIX 3aHsITHIA (B Yacax) P 1
(B yacax)
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Bcero 72 yaca/2 3aueTHbIC SIUHUIIBI, U3 HUX:
- KOHTaKTHas pabota 38 yacoB
Komnerennuu: OITK-2

IIporpamMMon AMCUUIUIMHBI IPEAYCMOTPEHBI CIAEAYIOIIUE BUABI KOHTPOJIA:
Texymuii KOHTPOJIb YCIIEBAEMOCTH: KOHTPOJIb PEMICHUN dKCIIEPUMEHTAIBHBIX 3a7a4.
ITpomerxyTouHas arrectanus: — U GepeHIMPOBAHHBIN 3a4eT

OO0m1ast TpyA0EMKOCTh paboyel mporpaMMbl COCTABIISET 2 3aU€THBIC €MHULIBI

®  3aHITHA JIEKIIMOHHOIO THIA - 32 yaca

® [paKTHYECKHE 3aHATHS -4 yaca

e camocTosTeNbHas paboTa 00yJaroerocsi COCTaBiseT - 34 yaca.

e mpomexyTouHas arrectanus (auddhepeHupoBaHHbIN 3a4eT) — 2 yaca

[ ]
OO0bEéM KOHTAaKTHOM pabOTHl 00ydYarollerocs C MpernojaaBareieM (3aHATUS JIEKIMOHHOIO THIIA,
MPAKTUYECKHE 3aHATHS, TU(PPepeHIIMPOBAHHBIN 3a4€T) COCTABIsET 38 4acoB.



4. Conep:xanue THCHUIUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBeJE¢HHOI0 HA HUX KOJIMYeCTBA aKAleMHUYeCKUX YaCOB U BU/A0B y4eOHbIX 3aHATHI

JuctumimHa npeacTaBisier co0oi MOMyrooBoi Kypc, YUTaeMblii Ha 1-M Kypce (U3NYECKOTro
dakynpreta HI'Y B 1 cemectpe. O0mas TpyaoeMKOCTh JUCIUIIIMHBI COCTaBIISET 2 3a4eTHBIC

eIMHULBI, /2 Jaca

Buabi yuedHoi padorhl,
BKJIIOYasl CAMOCTOSATEIbHYI0
padoTy CTYIEeHTOB U
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1 2 3 4 5 6 7 8 9
Metonsl  00pabOTKH  IKCHEPUMEHTATBHBIX
1 | nanspix. CTaTUCTHYECKHE paCIpeeNICHUs. 1,2 8 4 4
[TpuHIMTT MAKCUMAITEHOTO MTPABIONO00HS.
N3mepenne paccrosiHuil. M3mepeHue BpeMeHU
2 | ¥ 9acTOTHI. DTAJIOHBI. 3 4 2 2
MeTouKY CIIMYeHHs U IOBEPKU. MEeTpOoIoTHsl.
[kaner MOPSAAKOB BETUYHH JIJISI PACCTOSHUN H
3 | Bpemenu. O6wekTel B mpupoje. [Ipubopsl. 45 8 4 4
MeTtoauku M3MEpEHHSI. Kanennapu. '
Hauramnus.
[lxansl miotHOCTEW U AaBneHuil. [lomydyenue
4 | BPICOKHX napinenuii. IlomydyeHue Bakyyma. 6.7 8 4 4
[Touck Teueit. MeTOIMKU U3MEPEHUS 1aBICHUM. !
Marepuansl.
Belcokne u Hu3KHE Temieparypbl. MeToubl
S | MomydeHuss W METOAbl M3MEpPEeHHsA. JTaJOHBI. 8 4 2 2
Jatuuku. Marepuasl.
CBeToBbIe W3MEpeHHs. JTaNoHBL [IpuGOpEL.
Metroauku. HCTOUHMKM W TPUEMHUKH
6 8 P 9,10 8 4 4
Pa3ITHIHBIX BHJIOB AJIEKTPOMArHUTHOTO
W3IIyYEHHUSL.
7 BrictponpoTtekatouiue mpoueccbl. CKOpoCTHAs 11 4 5 2
cbEéMKa. MoayJs1Ms CBETOBBIX TOTOKOB.
Beicokue HampsbkeHuss U TOKU. VMIysbcHast
anekrpoduszuka. CHIBHOTOYHAS JEKTPOHHUKA.
8 12,13 8 4 4
ITomexn u O6oppba ¢ HuMHU. Crabble CUTHAIBI.
Bbopwba ¢ mymamu.
9 | Merobl HHU3MUECKOTO aHAIN3A. 14 4 2 2




1 2 3 4 5 6 7 8
10 0630p MOCIEHUX JIOCTHKCHHIA 15.16 4 4 2
IKCTIEPUMEHTAITLHON (PH3HKH.
11 | Pa306op u perieHne dKCIepuMEHTATBHBIX 3a1ad. 17 8 4 4
13 | duddepenunpoBaHHbIil 3aUeT 17
Bceero: 72 32 4 34

IIporpaMmma u ocHOBHOe coepxxaHue jJekuuii (32 yaca)

MeTtoan: 00padoTKH IKCNEPUMEHTAJIBLHBIX NAHHBIX. Crarucrnueckue
pacnpenenenus. [IpuyHuMn MakCMMAaJIbLHOTO paBaonoa0ous. (4uaca).

MeTtoapl 00pabOTKM SKCIIEPUMEHTANBHBIX AaHHBIX. OMIMOKM M3MEpEeHUM: CiydailHble U
cucremarnueckue. [Ipomaxu. Craructudeckas oOpaboTKa NaHHBIX. DMIIMPUICCKUI CTaHAAPT U
cTaHaapTHas omubOka cpeaHero. JloBepurenbHbld uHTepBasl. Pacmpenenenue CTblOJCHTA.
Or6pacsiBannie nanHbix. Kpurepuii Illoene. Cnoxenue omuOok. MeToj HaMMEHBIINX
kBaaparoB. Kpurepuit 2.

HN3mepenne paccrosinmii. U3mepeHnne BpeMeHH M 4acTOThbl. JTaJOHbl. MeToauKH
cJu4veHnsi M noBepku. MerpoJiorus. (24yaca)

duznyueckre BEIMYNHEL HpﬂMI)Ie N KOCBCHHBIC HW3MCPCHUA. EI{I/IHI/IIII)I HU3MCPCHUA
¢u3nyeckux BenuuuH. OCHOBHBIE M TPOU3BOJAHBIE E€AMHHUIBL. OTanoHbl. IIpoTHBOpeuHBBHIE
TpeOoBanus k cranaapty BpeMeHu. llkaner UTC. Ilpeanoceuiky co3iaHusi €IUHOrO 3TajJoOHa
BPEMCHHU - JJIMHBI. Ixams! IMOPAAKOB BCJIMYWH IAJIA O6"I>GKTOB, CYIICCTBYIOIIUX B IIPHUPOAC.

HIkaabl MOPAAKOB BeJMYMH JJs1 paccTosHMi M BpeMeHH. O0beKTHI B mpHpoe.
IIpudopsl. Metoauku nudmepenns. Kasennapu. Hapuranus. (4 yaca)

Mertonbl u3mepenus puznueckux BenuuuH. JnunHa, Bpems, Macca. CKOpOCThb, YCKOPEHUE,
cuna. Temneparypa, Ttemnora, naBieHue. HampspbkeHue, cuna ToKa, HaNpsSYKEHHOCTh
IIEKTPUYECKOTO U MAarHUTHOTO 1osist. CBETOBOM MOTOK, IPKOCTh, OCBEIIEHHOCTh. [Ipenu3nonnoe
MUKpOINO3ULIMOHUpoBaHUe. HaBurauuss Ha mMoBepXHOCTH M B OKpecTHocTH 3emud. Illkansr
MOPSIIKOB BEIMUYMH, TOCTYIIHBIX JJIs1 U3BMEPEHUSI pa3IMYHBIMU METOIAMHU.

HIxkanbl miaorHocreil u gaBjeHuil. Ilonydyenue BbicokMX aaBjieHuil. Ilosydenue
BakyyMma. Ilouck Teueil. Meroagukn usmepenus AasJjieHnil. Marepuadnsl. (4 yaca)

Mertoasl u ammapaTypa I CO3JaHUsI HEOOXOAUMBIX (PU3WYECKUX YCIOBUM Ha
AKCIIEPUMEHTAIIbHBIX YCTAaHOBKAaX. BBICOKOBaKyyMHasl TEXHUKA U TEXHUKA BBICOKUX JaBICHUM.

Bbicokne M HuU3KHe Temmeparypbl. MerToabl MOJIY4YEeHHS! M MeETOAbI M3MEpPEHUS.
Jranonsl. Jlatunku. Marepuansl. (2 yaca)

TexHuKa BBICOKMX CKOPOCTEH W BBICOKHMX IUIOTHOCTEH YHEPrUU. DHEProCUIIOBas 4acTh
ycraHOBKH. [IpeoOpazoBaTeny 3JIeKTpUUECKON SHEpruu. BinsHue M3aMepuTenbHbIX TpHOOPOB U
YCTPOMCTB Ha PeKUM pabOTHI U3ydyaeMoil cucTeMbl. BbicOkHe 1 HU3KHe TeMIepaTyphbl.

CaeroBble u3mMepenusi. JTanonbl. [Ipudopsl. Meroauku. MCTOUYHMKH M NPUEMHHUKH
Pa3JIMYHbIX BUIOB JIEKTPOMATHUTHOI0 M3J1y4yeHus . (4 yaca)

WcTouHUKM M TPUEMHHUKH DIEKTPOMArHUTHOTO u3dydeHUs. OCOOEHHOCTH CBETOBBIX
W3MEPEHHM, CBA3aHHBIE CO CBOWCTBOM TIja3a. BBoj W BeIBOJ u300pakeHuil. CKaHHpYIOIIHE
(OTONPUEMHUKH - TUHEUKH, MATPHUIIBL. JKUAKOKpUCTATITNYECKUE TTAHEIH.

BboicTponporexkawmue npouecchbl. CkopocTtHasi cbémMka. MoayJsiiusi CBeTOBBIX
NMOTOKOB. (2 yaca)

PabGora ¢ wumnynbcHbIME ¢u3NYeCcKUMU BenuuuHamu. Croenu@uka MOIyYeHHUs U
n3Mepenus. Hakoruienue, xommyranus M nepeaada sHeprud. CHIBHOTOYHAs D3JIEKTPOHUKA.
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VYnapusle BonHbL. B3aumoneiicTBue CQOKYCHPOBAHHBIX IOTOKOB M3IYyYEHHMS W YacTUL[ C
BEIIIECTBOM, B3pbIB, CTOJIKHOBEHHE TeJl Ha OosbHIMX CKOpOoCcTsAX. CKOpOCTHash KMHOChEMKa U
¢doromerpus. Moaynsauus CBETOBBIX HMOTOKOB. M3MepeHus: cBepXMajblX MHTEPBAJIOB BPEMEHHU.
[IpenensHO BBICOKME MPOM3BOJHBIE (hr3nyeckux BenuuuH. [IpenenbHble 3HaUeHUsT HU3NUECKUX
BEJIMYUH, JOCTUKUMBIEC B SKCIIEPUMEHTAIbHBIX YCTAHOBKAX.

Bbicokne HanpsikeHuss U TOkH. UmnyabcHasi djektpodgusuka. CHIBLHOTOYHAS
3nekTpoHuKa. [lomexu u 6opsda ¢ HuMu. Cinadbie curiansl. bopb6a ¢ mymamu. (4 yaca)

BbICOKOBOIBTHAS U CUIIBHOTOUHAS TeXHHUKA. CBEPXCUIIbHBIE 2JIEKTPUUYECKHE U MATHUTHBIE
nois. [Ipobnema 60pbOBI ¢ Tapa3UTHBIMU CUTHATAMU. DIIEKTPUYECKHE IIIYMbI U HABOAKH U 00ph0a
¢ aumH. Lllym conpoTuBiaeHus U ApoOOBOI IITyM Toka. [[pyrue Buapl myMmoB. Beioop onTuManbHOMI
I10JIOCHI ITPOITYCKAHUS U3MEPUTENIbHOM LIeNU. DKpaHUpoBaHue. Boruntanue napasuTHbIX CUTHAJIOB.
MHorokpatHele U3MEpEeHHUs C HakoIJIeHMeM AaHHbIX. CHHXpOHHOE JeTekTupoBaHue. [pyrue
METO/Ibl YMEHBIIEHUS BIUSHUS LIYMOB U HABOJOK Ha N3MepseMblii curHai. IIpocTsie anekTpoHHbIE
CXEMBI, IOCTYITHbIE B U3TOTOBJICHUH (PU3UKY-IKCIIEPUMEHTATODY.

Metoasbl ¢pusnyeckoro anaausa. (2 yaca)

Metonpl  ¢u3MUecKOro  aHamu3a.  MUKPOCKONHMS:  ONTHYECKUM,  DJICKTPOHHBIH,
CKAHMPYIOIMNA MUKPOCKOII. TyHHEIBHBI U aBTOMOHHBI MUKPOCKOIBI. {30TONHAsA XpOHOJIOTHS.
MeTo M30TONMHBIX HMHAUKATOPOB. JM(pakuMOHHBIA W PE30OHAHCHBIA CTPYKTYpPHBIM aHAIu3.
Mertonbl aHanu3a MOBEPXHOCTH. PEHTreHOBCKMI MHKpoOaHaiu3. PEHTreHOBCKas M ONTHYECKas
CIIeKTpocKoIus. Macc-criekTpockonus. JIroMuHeCIeHTHBIN aHalnu3. PaguodyacToTHas, onTuyeckas
U aKycThueckas yiokanus. Paguorpadus. KomOnHanmmonHoe paccessHue cBeTa

O030p mocaeAHNX JOCTHAKEHNH IKCIIEPUMEHTANbHOM (pu3nkn. (4 yaca)

Knaccuueckue wmeroabl (QU3MYECKOro H3KCHEPUMEHTAa W UX JBoiolMs. Benukue u
pelaroiiue sKkcrepuMeHTsl B (usuke. Hanbonee pacmpocTpaHeHHBIH Hapk HpuOOpoB, HAOOP
CTaH/IAapPTHBIX METOAMK JJIsl U3MEPEHU B 1TaOOPATOpUsIX U UX U3MEHEHUe co BpemeHeM. [Ipudopsl
U METOJIMKH Ha OCHOBE 0CO00 TOUHBIX U3MEPEHUIl: g-MeTp, IN100anbHas HaBUTALMOHHAs CUCTEMA,
Ja3epHbIH  THPOCKOI,  acTpOpPaJUOUHTEpPPEpOMETpHUsi, JiazepHble  (POTOCUMTHIBATENU U
¢doronoctpoutenn rogorpadpudeckux uzoOpaxkeHuil. Ilpumepbl COBPEMEHHBIX JTOCTHUKEHUIN
AKCIIEPUMEHTAIbHON (PM3UKU: J1a3epsl, rojorpadus, AMP-romorpadus, TyHHEIbHbBIN MUKPOCKOTI,
MOJIEKYJISIPHO-TTy4€eBast SIUTAKCHS, CBEPXPEILLETKH, B3pPBIBHOM CUHTE3 aJIMa3oB,
BBICOKOTEMIIEPATYPHAsl CBEPXIIPOBOIUMOCTD.

IIporpamma npakTuyeckux 3aHaTuii (4 yaca)
Pa36op u pemieHne 3KkCnepuMeHTalIbHBIX 3a/1a4. [10JroToBKa K MPOX0XKICHUIO TECTA.

CamocrosiTelbHasi pagoTa cryaeHToB (34 yaca)

[Tepeuens 3ansTuii Ha CPC O06newm,
qac
[ToAroToBKa K MPAKTHICCKUM 3aHATHSIM. 4
W3ydeHne TeopeTHUeCcKoro MaTepuana, He OCBEIIaeMOT0 Ha JIKITHIX 5
[ToaroToBKa K JEKIIMOHHBIM 3aHATHSAM, PEIICHHE JEMOHCTPAIIMOHHBIX 33124 25

5. IlepeyeHb yueOHOI JUTEPATyPhI

1. ITanpunkoB E.W. Beenenue B TexHUKY (pU3nMUecKoOro skcnepuMenTa. Merpuueckas cucreMma
mep. M3mepeHue AIMHBI, BpeMEHH M 4acTOThl. OTanonbl: Yueb. Ilocobme / HoBocuG. YH-T.
Horocubupck, 2017. 112 ¢. ISBN 5-94356-028-9 (47 7k3.)
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2. Kynne X.-U. Metoas! pusndeckux nzmepenuit. [lep. ¢ nem. M.: Mup, 1989. - 216 c. (13 3k3)
3. Hauana o00pa®oOTKM SKCIEPUMEHTAIBHBIX JaHHBIX: ydeOHoe mocobue. / CocraBUTENH
KusizeB b. A., Uepkacckuii B. C. /HoBocu6. yH-T.- HoBocubOupck, 1993. - 95 c.

4. Metoapl 00paOOTKH SKCIIEPUMEHTANIBHBIX JTAHHBIX: MeToauYeckue ykazanus. / CocTaBuUTenu
KusizeB B.A., Pocisikos I'.B / HoBocu6. yH-T.- HoBocuOupck, 1985. - 28 ¢. (31 7k3.)

5. Kmumkun B. @., IManeipua A. H., Comoyxun P. M. Onrtuueckwe MeTOABI PETrUCTpaIiuu
ObIcTponpoTeKaronux npoueccos. - HoBocubupck: Hayka, 1980. - 208 c. (31 3k3.)

6. Meroasl (Qusnueckux wuzmepeHuil. JlaGoparopHslii mnpaktukym 1o ¢usuke / Ilog pen.
Conoyxuna P.W.- HoBocubupck: Hayka, 1975. 288 c. (134 3k3.)

6. [lepevyeHb y4eOHO-METOIUYECKUX MATEPHAJIOB M0 CAMOCTOSITEIbHbIE PAa0OThI
00y4Jaroumuxcs

Martepuaisl JTeKIU, TPE3CHTAINN, BUICO3AMICH MPOBEJICHHBIX OMBITOB Pa3MEMIAOTCS HA
caiite pusudeckoro axynprera HI'Y.

7. IlepevyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu «AHTEepHETY,
HEO0XO0AUMBIX /IJI OCBOEHM S AUCIHUIIIHHBI.

7.1 Pecypcsol cetu UHTEpHET
J1s1 OCBOCHHUST AMCUUTUINHBI UCTIONB3YIOTCS CIEIYIOIINE PECYPCHI:
- aJIeKTpoHHast uH(popManroHHO-00pazoBatenbHas cpena HI'Y (OUOC);
- 00pa3zoBaTeIbHBIC HHTCPHET-TIOPTAIIBL;
- ”H(POPMAIIMOHHO-TEIICKOMMYHUKAITMOHHAS ceTh MIHTEpHET.

7.2 CoBpeMeHHbIe IpodeccHOHAIbHBIE 0a3bI JAHHBIX
He ncnions3yrores.

8. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOIMii, HCIOJIb3YeMbIX PH OCYLIECTBJICHHH
00pa30BaTe/IbHOIO MpoLecca Mo JUCHHILIMHE.

8.1 Ilepeyenb nporpaMMHOro odecrnev4eHnst
Hnst oOecrieueHuss peanu3aldd JTUCHUIIIMHBI HMCTOJIB3YETCS CTAHJAPTHBIA KOMIUIEKT
nporpammuoro odecnedenus (I10), Bkmroyaromuii peryiasipHo oOHoBIsIeMoe JuieH3nonnoe 10
Windows u MS Office.
Hcnonp30BaHne CHEIUATU3UPOBAHHOTO MPOTPAMMHOTO OOECTHeueHuss Ui H3yYeHHs
JTUCIUTITUHBI HE TpeOyeTcs.

8.2 UndopmaunoHHbIe CIPABOYHBIE CHCTEMbI
He ucnonb3yrorcs.

9. MaTepuajbHO-TeXHHYeCKas 6a3a, He0OXoAMMasi VIS OCYIIECTBJIEHUsI 00Pa30BaTeIHLHOTO
npouecca no JMCuUMIInHe

Jlia peanu3zanuu JUCUUIUIMHBL «BBeneHHe B TEXHUKY (U3UYECKOTO HKCIEPUMEHTa»
MCIIOJIb3YIOTCS CIIEIIMAJIBHBIE IOMEIIECHHUS:

1. YuebHast ayauTopusi Uid NPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIA, MPAKTUYECKUX
3aHITHH, TEKYILIETO KOHTPOJISL, IPOMEXYTOUHOM aTTECTALUH.

2. TlomemeHus 1t CaMOCTOATENBHON PabOThI 00YUJaIOIINXCSI.

VY4eOHble ayJUTOPUN YKOMILJICKTOBAHBI CIIEHUAIIN3UPOBAHHON MEOENbI0 U TEXHUYECKUMHU
CpeIcTBaMU OOy4YeHUSs, CIYKallUMH JUIsl TpeAcTaBieHus y4deOHoll uHopmaruu OoJbLIoN
ayJUTOpPUH.



[TomerieHust A1 caMOCTOSITENbHON pabOThl OOYUYAIOMIMXCSl OCHALICHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOXXHOCTBIO TOAKIIOUeHUs K cetu "MHTepHer" m olecrieueHneM IOCTyma B
AIIEKTPOHHYIO WH(OpMALIMOHHO-00pa3oBaTenbHyo cpeny HI'Y.

Jlis npoBeAeHUs 3aHATUN JIEKIMOHHOTO THUIA IMpeajaraioTcs CcleAyolnue HaOopsl
JEMOHCTPAIIMOHHOTO 000PYIOBaHUS M Y4€OHO-HATIISTHBIX TTOCOOMIA:

- KOMIUIEKT JICKUMK-ITPE3EHTaLUM 110 TeEMaM JUCUUILINHBL,

- HaOOPBI (PU3UUECKUX IEMOHCTPAIMOHHBIX YCTAHOBOK M (PU3MYECKHE JEMOHCTPAIIMOHHBIC
npuOOpkI 1715 3a4a4-1€MOHCTPALIUH.

MatepuaabHO-TEXHHUUYECKOE oOecrieueHrne 00pa3oBaTEeILHOTO Ipoliecca MO JAUCIUTLIINHE
JUTSE OOy4aIOLIUXCsl U3 YUCIIA JIUI] C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0OPOBbSI OCYILECTBIISIETCS
cornacHo «llopsnky opraHuzalMu W OCYIIECTBICHHUS OOpa30BaTEIbHOW JAESTEIBHOCTU IO
0o0pa3oBaTeNbHbIM IPOrpaMMaM JJisi MHBAIUIOB U JIMI C OIPAHUYEHHBIMH BO3MOXHOCTSMU
310poBbsi B HOBOCHOMPCKOM rOCy1apCTBEHHOM YHUBEPCUTETE.

10. OueHouHble cpeAcTBA 1Jisl POBeAeHHUS TeKYLEero KOHTPOJISI U MPOMeKYTOUYHOI
aTTecTalMu MO JUCHHUIINHE.

10.1 [Hopsiok npoBeaeHNsI TEKYIIET0 KOHTPOJISA M POMEKYTOYHOM aTTeCTAlMH MO
AUCIHHUIJIMHE

Tekywiuit KonmpoJib ycnegaemocmu

Texkynuii KOHTPOJb YCIEBAEMOCTH OCYLIECTBISIETCA B XOJE CEMECTpa IyTEM Ompoca B
Hayajie KaKJIOW JICKIIMK 10 MaTepuajaM MIpeabUIyIel JIEKIUU, CTYIASHTHI TaKXe OOBSICHSIOT
MOKa3aHHYI0 SKCIEPUMEHTAJIbHYIO 3a/ladyy Ha MPEeplAyIIed JIEKIMM B IHUCbMEHHOM BHJE.
JleMOHCTpaliu 3KCIEPUMEHTAIBHBIX 3a7a4 MPOUCXOIUT B KOHIE Kax1oil jiekiuu CTyaeHTam
HEOOXOIUMO YCIICITHO PEIIUTh MPEJI0KEHHBIE 3a]auu.

Ilpomesricymounaa ammecmayusn

OcBoeHME  KOMIIETEHIMII  OLEHUBAETCSl  COIJIACHO  IIKaje  OLEHKU  YpPOBHS
chopMHPOBAaHHOCTU KoMIleTeHIIMH. [TookuTenbHast OlleHKa MO IUCLUIIIMHE BBICTaBISETCS B TOM
ciydae, ecnu 3asBieHHas komrereHwst OIIK-2 chopmupoBaHbl He HIDKE TIOPOTOBOTO YPOBHS B
4acTH, OTHOCSMLICHCS K (OPMUPOBAHHUIO CHOCOOHOCTH MCHOJB30BAaTh 0a30BbIE TEOPETHUECKUE
3HaHMS PYHIAAMEHTAJIbHBIX pa3/ieioB 00mel (PU3UKHU; 3HaTh OCHOBHBIE MTOHATHS, MOJEIHU, 3aKOHBI
U TeopHH o01el (PU3MKK; TPUMEHSTh Ha MPAKTHKE MPO(ecCHOHAIbHbIE 3HAHUS TEOPUH U METOJIOB
(bu3NYECKUX HCCIIEI0BAaHUM, MOJIb30BaThCSI COBPEMEHHBIMU METOJaMH O00pabOTKH, aHaiau3a U
CHHTe3a (pu3ndYeckoi MHpopMaIK B n30paHHON 00J1acTH (PU3UUYECKUX HCCIEIOBAHUH.

OxkoHuaTenbHasi OIEHKa pPaldOThl CTyJE€HTa B TEUYEHHE CeMecTpa IPOUCXOJUT Ha
TuQepeHIIMPOBAHHOM 3a4eTe B BUJIE AIEKTPOHHOTO TecTa Ha matdopme Moodle. [{ns koHTposs
YCBOEHHS KOMIETEHIMH HCHOJb3yeTcsl OalbHO-peiiTHHroBas cucremMa Tect coctoutr u3 50
BOIIPOCOB 0 MarepuajaM, MU3jJaraéMblM Ha JIEKIHAX. Bonpocs! 3amaTcs KaxaIoMy CTyIEHTY B
ciiy4aliHOM mnopsake. Takxke ciliydallHOM IOPSJKE MPEUIararoTcsl OTBEThI, U3 KOTOPBIX CIEAYET
BBIOpaTh NpPaBUWIBbHBIN. 3a KaAblil mpaBuibHBIA oTBeT craButTcs 1 Oamr. K cymme Oamnos,
MOJIyYEHHBIX B pe3yJbTaTe TECTUPOBaHUS, NMpUOABIsETCS IMOJOBHHA OalljIoB, MOJIYYEHHBIX 32
pelIeHne SKCIIEPUMEHTANIBHBIX 33/]a4, IOKa3aHHBIX Ha JEKIUAX. Pernienne 3anaun oieHuBaeTcs 1o
necsTuOauibHON cucteMe. BbiBog 00 ypoBHE COPMUPOBAHHOCTH KOMIETEHIIMH MPUHUMAETCS
IpernoaaBaTesieM Ha OCHOBAHUM NTPOXOKIECHMSI TECTA.
WrtoroBasi oreHka CTaBUTCA IO OOIIEMYy KOJWYECTBY HaOpaHHbIX OamnoB: 0-14 OamioB —
HEYJIOBJIIETBOPUTEIHLHO (3asIBICHHBIE KOMIETEHIUU He copmupoBanbl); 15-26 OamioB —
YIOBIIETBOPUTENHHO (TTOPOTOBBI YPOBEHb OCBOCHHS KOMIETEHIHH); 27-38 0amuioB — XOpoIiio
(6a30BBIN ypOBEHb OCBOCHHUS KoMIleTeHIUH); 39- 50 GaioB— OTJIMYHO (IIPOABUHYTHIM yPOBEHB
OCBOEHUSI KOMIIETEHIIHI).



CooTBeTCTBHE HHAUKATOPOB M Pe3yJbTaTOB OCBOCHHUA TUCHHUIIJIUHBI

Tabauua 10.1

HNuaukarop

Pe3y.1'leaT oﬁyqe}mﬂ o TMCHUIIJIMHE

OueHoYHBIE CPeICTBA

OIIK - 2.1. [Ipumensier
TEOPETUYECKHE OCHOBBI U
0a30BbIC 3HAHUS JIJIS
MIPOBEICHUS HAYYHOTO
WCCIIC/IOBAHHS B
BbIOpaHHOI 001acTH
dbyHIaMEHTATBHOW H/WTH
3KCIEPUMEHTAIBHON
buzukH.

3HaTh OCHOBHBIC TIPUHIIUIIBI U METOJIBI
00paboOTKH pe3ylnbTaTOB H3MEPCHHIA;
COBPEMEHHBIC METOTbI
CTaTUCTHYECKOTO aHaIM3a JIaHHbBIX;
TEOPETUYECKHE OCHOBBI (DU3HUECKUX
SIBJICHHI, U3y4aeMbIX B paMKax JTaHHON
JUCITUTUIAHBI.

Pemenue 3amau,
nuddepeHIMpoBaHHBIN
3auer.

OIIK - 2.3. [Tpumensiet
pa3IMYHBIC METO/IBI
00pabOTKHU M CUCTEMBI
aHaIm3a
AKCIEPUMEHTATBHBIX
JTAHHBIX.

Onpenensrs METPOJIOTHUECKUE
TpeOOBaHUs K U3MEPUTENBbHOU
YCTaHOBKE, ¢dbopmynarpoBaTh
TpeOOBaHUs K KOHTPOJIBHO-
U3MEPUTEIIbHBIM yCTpOICTBaM;
yCTaHaBIIMBAaTh CBSI3b MEXY
TpeOOBaHUSAMHU K SKCHEPUMEHTATIbHBIM
HCCIIEIOBAaHUSIM, METPOJOTUYECKUMU
XapaKTEepUCTUKAMU  U3MEPUTEIIbHBIX

npuOOpoB W MeToJaMu 00pabOTKH

Pemenue 3amau,
Qg QepeHITMPOBaAHHBIN
3a4erT.

JaHHBIX

10.2 Onucanne KPUTEPHUEB U HIKAJ OLCHUBAHUA UHIAUKATOPOB JOCTUKEHUS PE3YJIbLTATOB
oﬁyqemm o JucHuIInHe «BBeaenue B TEXHHUKY (l)I/ISI/I"IeCKOFO IKCIICPUMEHTA».

Tabmuua 10.2

[Tnanupyemsbie YpoBeHb 0OCBOEHHSI KOMITETEHIIUN
Kputepuu | pe3ynbTathl
OLIEHHWBaH o0y4eHus
ust (mokazarenu He Ioporossrit BasoBhii TpoasumyThii
pe3yibTaT | JOCTHIKCHHUS YPOBEHb
oB SAAHHOTO chopmupoBaH (15-26 YpOBEHb YpOBEHBb
(0-14 6ammoB) (27-38 Gamnon) (39-50 GamnoB)
o0yueHus YPOBHS 0aJsIoB)
) OCBOEHUS
KOMITETEHITUHN
1 2 3 4 5 6
YpoBeHb HemoHcTpupyeT | YpoBeHb 3HAHUI YpoBeHb 3HaHUI
3HAaHUH HIKE | OOIIME 3HAHUSI | COOTBETCTBYET COOTBETCTBYET
MUHUMAaJIbH | 0a30BBIX nporpaMme nporpaMme
BIX MOHSTUHN TIO MOJITOTOBKH 110 MIOJITOTOBKH T10
ITomHoTa TpeOOBaHUH. | TeMam/pasfenam | TeMam/pas3zaenam TemMam/paszenam
OIIK-2.1 | 3HaHwmit Nmeror JUCTIMTLITUHBI. JIUCITUTLTAHBIL. JUCIUTLTAHBIL.
MECTO HomyckaeTcs Jomyckaercst CB00OOIHO U
rpyOsie 3HAYUTEIIEHOE HECKOJIBKO apryMeHTUPOBaH
OIINOKH. KOJIMYECTBO HEerpyObIX/ HO OTBEYAET Ha
HETpYObIX HECYIIECTBEHHBIX JIOTIOJTHUTENTLHBIE
OmMnOOK. omunbOok. He BOTIPOCHI.
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OTBEUAET Ha
JTOTIOTHUTENTbHBIE
BOIIPOCHIL.
OtcyrcrBue | [Ipogemonctpu | IIpomemonctpupos | IIpogemoncTpupo
MUHUMAIbH | POBaHBI aHBI BCE OCHOBHBIE | BAaHBI BCE
BIX YMEHUH. | YaCTUYHO yMeHus1. PenieHsl OCHOBHBIE
He ymeer OCHOBHBIE BCE OCHOBHBIE yMeHust. PerieHst
pemarb YMEHHUSL. 3aJlaHus C BCE OCHOBHEBIE
Hannune
OIlK-2.3 MeHM cTaHaapTHbie | PereHbl HETpPyObIMH 3aIaHus B
y 3a/1aqm. THUTIOBBIE OIINOKaAMH HITH C IIOJTHOM 00BbeMe
Nmerot 3aJauu. HEI0YeTaMHu. 0e3 HeIO4eTOB U
MECTO JormymeHsr OIINOOK.
rpy0ObIe HerpyObIe
OINOKH. OIIMOKHY.

10.3 TunoBbie KOHTPOJIbHBIE 3aJaHUSI U MAaTEePHAJIbI, HE00X0IMMBbIE JJIsl OLleHKH
pe3yJabTaToB 00y4eHHUs.

Cnucox IKCIMMCEPUMEHTAJBHBIX 3a1a4 JJs I[eMOHCTpaHHﬁ Ha JEKIUAX:

BOoo~NoOR~WDNE

0.
. CBepXnpoBOIHUK ITPH KOMHATHOM TeMIleparype.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Koub11o, 6eryiiee o CTepKHIO B MOJIE TSKECTH.

[TpocTas Moaensb 1yist 0ObSICHEHUS ABUKEHUS KEIBTCKOM JIOJ0YKH.
IIppIraromuii ¥ JOMarOUMICS IIACTUIIHH.

BcmibiBaroiye necoyHble 4achl - «BEC BPEMEHUY

Pe3uHOBBIN MasTHUK — IOYEMY JBUKEHHE 110 IPSIMOI?

"PéB Obika" I1nacTMHKA Ha HUTKE — BpallleHHUEe HaJl TOJIOBOM.
Panuomerp — napanokc. Kakoii Bakyym B paguomerpe?

3BYK OT H3rubaeMoro miacTMaccoBOTO JIUCTA.

Bepégka. Bpamenue ¢ uzrunbamu.

[Tonstponel ¢ U3MEHSAEMBIMU CBOMCTBAMH.

TuTtaH ¥ HUPKOHUM — CIIe/ Ha CTEKIIE.

3BYK B yalike ¢ kode.

Curnan ot 0OpbIBKa IPOBOJIa Ha ocLuiIIorpage.

Msiunkuy pa3HOro pazMepa — KaTamysbTa.

"bruonone" Mexay yka3zaTeJbHBIM U OOJIBIINM MaJIbLEM.
3Byuamiast Tpy6a (Pukkn).

[Tonsspu3oBaHHBIN CBET C HEDA.

Kakoro npera 3enéHnka?

MyapoBsl€ y30pbl — MaCKu OT KMHECKOIA.

JmuHHBIH QOKYC Y KOHAECOPHON JIMH3bI, HECUMMETPHUS (DOKYCOB.
IToaBOHBIN B3pPBIB — CYyJITaH.

B3psiB B kyOe u B nunusape. [louemy pBercs He Tam, r1e TOHKO?
Karmu BoJibl ¢ 251eKTpodOopHOI MaTMHOM.

3ByKHU OT OYTBUIOK — "BUOpaLlU KOHBSKA".

HuTtp namnouku — koneGaHus.

CkpyTKa IpoBOJIOB, BOKPYT KOTOPBIX CBETUTCS BO3AYX.
IInaBaromuit B Bozie AUCK.

BricokoBoabTHBIN nyroBoii paspsan S00 kB.

DnekTpodopHas MaIIMHA - TOYeMY HET Ha AJIEKTPOCTAHIINH?
PBanas - mo-pa3HoMy - HaBOJIKa Ha ocIHuIorpade.
[Tepdokapra, rmuccupyromas mo cToiuy.
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33. MbUIbHBIE ITY3BIPH MPBITAIONINE HA JTOIIEUKE.

34. [ToBeneHue Tens, MoI3yIIero BBEPX IO BPAIIAIOIIEMYCsl CTEPIKHIO.
35. llym 3akumnaromniero yaiHuka.

36. Kombl10, MOAPBITHBAIOIIIEE HA CTOJIE.

37. IlpeIraromast MOHETA.

38. Ceersmascs namna JIC ¢ renepatopom Tecna.

39. TémHBII Opeot OT JIA3ePHOTo MATHA HAa KPAILIEHOM TOJICTOM CTEKJIE.
40. Ctpys u3 OyTBUIKH, NTaJAI0NMIEH Ha CTOJI.

41. CrexnsiHHAs IJIACTUHA B PacXOAsIIeMCs ITyYKe CBETa OT ja3epa.
42. Ileperopanuie JaMIOYKY HAKaJIUBaHUS B IIOKOJIE U B CIIUPAIIH.

43. BY pa3psn B 1amIie HaKaJIMBaHUS - OLICHUTH JIaBJICHUE BHYTPH.
44, JIun3a ¢ mpoTsHKeHHBIM (DOKYCOM - npo3pavnas "oonBanka" CD.
45. ®doHTaH U3 TPYOKH, MOTPY>KEHHON B JKUIAKUH a30T.

46. Kosblia, HOANIPHITUBAIOIINE HA KOHYCE.

47. lap BucALUHI B CTpy€E BO3/lyXa - BIUSHUE KOJIbLIA.

48. Jlonro 3By4aliuii JIOPaTFOMUHHUEBBIN CTEPKEHbD.

49. [louemy HaMarHMYEHHBIE MEXaHUYECKHE Yachl "OeryT"?

Ilpumepnuie 6onpocel kK mecmosomy 3adanuio Ha npoeepky OIIK-1

1. DTasioH AIMHBI METP B HACTOSALIEE BPEMS — 3TO:

paccTosiHuEe MEXAY IITPUXaMU Ha IUIATHHOUPUIUEBOM cTepkHe [,

1650763,73 nyuH BOJH HM3Iy4eHUs B BaKyyMe JJisi KBAaHTOBOTO Iepexona 2pi1o-5ds m30TONoB
atomoB kpunrona ¥Kr [,

JUTMHA, IPOXOMMasi CBETOM B BakyyMe 3a 1/299792458 nonto cekynast [,

YHCJIO JIIMH BOJIH OJHOTO U3 PEKOMEHI0BaHHBIX JlazepoB [.

2. HpI/I B3PbIBC XUMUYCCKOT'O BB JAaBJICHUC T10 IMMOPAAKY BCINMYHUHBI COCTABJISCT:
10'°TIa 0,

108 ITa 0O,

108 I1a O,

Hu ogno 3 nepeuncnenneix U

3. XapaKTepHa;I 3HCpFI/I$I, OCBO60)K,I[&IOH.[8.$IC${ HpI/I B3pBIBe OJHOT'O rpaMMa B3pBIB‘laTOl"O BCIICCTBA,
COCTAaBJISICT.
1000 T O,
5000 T O,
2500 Jix O,
10000 [ [

4. Kakoii 3 MaTepHasoB HCIIOJIb3YETCs B ATAJIOHE CUJIbI CBETa?
BoJIbGpam [,

penuii L,

OKHCH TOpH L,

OKHCh Oepuust [

5. XapakTepHas TemnepaTypa, JO0CTUraeMas B IJIa3Me IpHU IyTOBOM pa3psijie B BO3yXe:
2000 ° K0,
4000 ° K 0O,
7000 ° K 0,
10000 ° K O
12



OLIGHO‘-IHBIC MaTCpHraJibl 110 HpOMe)i(YTO‘IHOfI arreCTauuu, HNpCAHA3HAUCHHBIC JIA IIPOBCPKU
COOTBETCTBHS YPOBHS MOJATOTOBKH 1O qucuuiuinae TpedoBanusam CYOC, xpansrcs Ha Kadenpe-
pa3pabotunke PII/] B aiekTpoHHOM BUE.
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JIner akTyanu3anuu padoyeil nporpaMmsl
o JucHUIINHe «BBeneHne B TEXHUKY (PH3HYECKOI0 IKCIIEPHUMEHTA
Hanpasaenue: 03.03.02 ®usuxa
HanpasJsennocts (mpoduin): Bce npoduiamn

Jara u Ne
XapakTepucTHUKa BHECEHHBIX .. [Tonnuce
M3MEHEHUH (C yKa3aHUeM MyHKTOB JJOKYMEHTA) MPOTOKOA YEHOrO OTBETCTBEHHOT'O
YK yH Y coera @O HI'Y
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