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1. Poab qucuunimHbl «J{HarHocTHKa M HAIEAKHOCTh ABTOMATH3MPOBAHHBIX CHCTEeM» B (DOPMHPOBAHUM KOMIIeTe HIIUIi BBINYCKHUKA:

Pe3ynbTarnl C .
JJIeMEeHT Ko A — OCTaBJIAKOIIME PE3yJTbTAaTOB 0CBO CHUA (IleCKpl/ll'lTOP bl Romne’remmn)
o0pa3oBaTeJIbHOMI A
Cemectp | KOMIIEreHIIUA HaumenoBanu e KoMIIeTeH M T o011
nporpamMmmsl (uncuunmma, H
NpaKTHKA, l"I/IA) KOH auMEHOBaHHE
P1 3HaTh NOPSAIOK pacueTa KOJIMUIECTBCHHBIX XapaKTePUCTUK HAIEKH OCTH
P4 CHCTEM M TPOIECCOB, MPOBEACHUS KAUSCTBCHHOTO U KOJIMYECTBEHHOTO
ATIK (Y)-1.32 | aHayim3a 0MacHOCTEH, COMPOBOKIAIONIMX IKCILTY ATAIHIO
C 6 pa3pabarbIBaeMbIX y3JI0B M arperaroB, 000CHOBaHHS Mep 10 UX
MO0COOCH MPOBOUTH MPOBEPKY [ e O TRDAIIEHHIO
TEXHHUYCCKOT'O COCTOSAHUS
00opyoBaHus, 0OOCHOBAaHUE
>KOHOMIHECKOH SHEKTHBHOCTH 3HATh METOOB KAYECTBEHHOT'O M KOJMYECTBEHHOrO aHaJM3a HaJIeKHOCTH,
e oe . JAIK (Y)-1.34 | conpoBOXKIAIOIMX IKCIIIyaTallio pa3padaTbBaeMbIX y3JIOB U arperatoB U
BH! HUA 1T KTHU MBIX
A CHHA TP Py 000CHOBBIBATH MEPHI 110 €€ YBEINICHUIO
JuardocTuka u MOy JIeH U TI0JICHCTEM
HaACKHOCTh MEXaTPOHHBIX U
A 6 JIIK(Y)-1 o 60£T6XHWI€CKHX CIDOHCTE VMETh BBINOJHATH PACYETHI KOJUYECTBEHH bIX XapAKTEPUCTUK
ABTOMaTH3UPOBAH I;HaHI/IS CHHTE3 1 Haczp;gmy ? JIK (Y)- HaJIE KHOCTH CHCTEM U TPOLECCOB, IPOBOUTH KAYECTBEHHBIA U
HBIX CHCTEM cuer eM’ S 1V3 KOJIMYECTBCHHBIH aHa M3 OMIACHOCTEH, COMPOBOKIAFONIMX SKCILITy aATAIHIO
06patoTku HHpOpMAIHH ¢ ’ paspabaTbBacMBIX y3JI0B M arperaTos, 000CHOBBIBATH MEPHI MO UX
HCII0JIb30 BaHHEM TPCAIOTBPAILCHHIO
COOTBCTCTBy}OLL[PIX
HHCTDYMEHTATHHBIX CPEIICTR YMeTh pa3paboThBaTh HHCTPYKIUH MO BBINIOJHCHUIO TMArHOCTHKH
JUIK (Y) TEXHUYECKUX CHCTEM U MPOLIECCOB, COCTaBICHUs 1 pacueTa cocraB 3UIIos
1V5 U TEXHHUYECKOTO 00CIy KHBaHHS yCTPOWCTB aBTOMATH3AIMU
’ MEXaTPOHUKH Il OKCIUTY aTAIlMU KCIIOJb3YEeMOTO TEXHIUUECKOTO
o0opynoBaHUs
2. Iloka3zareJIM M MeTOAbI OLIEeHUBAHUS
ITnanupyembie pe3yJibTarbl 00y4eHHsl 110 AUCLMILINHE Kon
KOHT POJIM pyeMOii T e — MeToa bl OLIeHMBAHUSA
Kon HaumeHnoBanue KOMIIETeHIUU I (o1IeHOYHBIE Mepon pUsITHS)
(WM ee YacTH)
P11 3HaTh QYHKIMOHAILHBIE U YMCIIOBHIE MTOKA3aTENN ATK(Y)-1 Pazgen (moayianb) 1.

HaJISKHOCTH U PEMOHTOTIPHUT'OTHOCTH TEXHUUECKUX U
MPOTPaMMHBIX 3JIEMEHTOB U CHCTEM;

Beenenne. OCcHOBHBIE TTOKa3aTEIIH
HAJICKHOCTU CHCTEM

Paznea (monyas) 2.

OCHOBHBIE 3aKOHBI PacTPEICICHHSL.
HanéxHoCTh pH MOCTENEHHBIX U

Konmponshas padota




BHE3AITHBIX 0TKa3ax
P12 | 3nHath MeTOaBI AUArHOCTHPOBAHMS TEXHUUECKUX U ATK(Y)-1 Pazgen (moayib) 6. Ko 6
HPOrPaMMHBIX CUCTEM MeTo/1bI TMarHOCTHKY TeX HUYECKHX HIpOIbHad pabota
CHCTEM
P/13 YMeTh TUarHoCTMPOBAaTh NOKa3aTeIl HaICKHOCTH AIK(Y)-1 Pazgen (moaynab) 3. TpoBepoursie paGoTs!
JIOKAJITBHBIX TeXHUYECKUX CHCTEM Oco0eHHOCTH pacyeTa HaJeKHOCTH
[TpakTraeckue padoTHI
MarucTpaJIbHbIX TPYOOIPOBOJIOB
P/14 | YMets onpenensite MO pe3yabTaTaM UCTIBITAHUHN U ATK(Y)-1 Pazgen (mogynb) 1. IpoBepounbie paboThI
HaOJIIOZIEHU I OLIEHKH NOKa3aTeNel HaZle)KHOCTH U Beenenne. OCHOBHBIE IOKa3aTeNIn [TpakTrueckue paboThI
PEMOHTOIPUTOTHOCTH TeXHUYECKUX DJIEMEHTOB U CUCTEM HAJIGKHOCTH CHUCTEM.
Paznen (monyas) 2.
OCHOBHBIE 3aKOHBI PaCTIPE/ICIICHUSL.
Hané&xHocTh P MOCTETICHHBIX |
BHE3AIHbIX 0TKa3ax
Pa3znea (moayas) 3.
Oco0eHHOCTH pacyeTa HaIe)KHOCTH
MarvucTpallbHBIX TPYOONPOBOJIOB
PJ15 YMeTh aHATU3UPOBaTh HAJCKHOCTH JIOKATBHBIX HIIK(Y)-1 Paznea (moayan) 4. [IpoBepodnbIe padbOTHI
TeXHUYECKHX (TEXHOJIIOTUYECKUX CUCTEM ) PesepBupoBanue 1 M30BITOYHOCTH [TpakTuueckre padoThl
PJ/16 | BraneTh HaBbIKaMU OLICHKH TOKa3aTeliel HaIeKHOCTH U AIK(Y)-1 Paznen (moaynn) 4. [IpoBepounbie padbOTHI
PEMOHTOTIPUTOTHOCTH TeXHUYECKUX HIIEMEHTOB U CHCTEM PesepBupoBanme 11 H30BITOYHOCTH [TpakTrueckre padoThl
P17 | BnameTs HaBBIKaMU AMArHOCTHKH, HACTPOMKH, ATK(Y)-1 Pazgen (moaynnb) 5. [poBepounsie paboTHI
PETYIUPOBKH, 00CTY)KUBAHUIO TEXHUUECKUX CPEICTB H TexHnueckoe 00CTy)KMBaHHUE CHCTEM [TpakTraeckue padoTHI
CHUCTEM yTIpaBICHUS Paznea (moayas) 6.
MeTo1pl TMarHOCTHKY TEX HIYEC KUX
CHCTEM

3. IlIkajaa oneHUBaHUA
[Topsimok opraHM3allud OLEHHBAHUS PE3YyIbTaTOB OOY4YEHHUS B YHHBEPCHUTETE PETIaMEHTHUPYETCSI OTJENbHBIM JOKaJbHbIM HOPMATHUBHBIM aKTOM —

«Cuctema OLEHMBAHUS Pe3yJIbTaTOB 00y4ueHUs B TOMCKOM TOJUTeXHHUecKoM yHHuBepcurete (CucTema olleHUMBaHMS )» (B ACHCTBYIOMIEH peaakinm).
Hcnonb3yeTcst OalulbHO-peUTHHIOBasi CUCTEMa OICHUBAHUWS PE3yJbTaTOB OOydeHms. MToroBasi oneHKa (TpaJuIFOHHAS W JIMTEpHAs) IO BUIAM
yueOHoi nesrenpHOCTH (m3ydenue awcuumine, YWUPC, HUPC, kypcoBoe MNpPOCKTUPOBAHHE, MPAKTHKH) OIMPEACIACTCS CYMMOH OaJlsloB TIO
pe3yabTaTaM TEKYIIETO KOHTPOJS U MPOMEKYTOYHOM aTTeCTallu (MTOroBasi pe iTMHroBas olieHKka — makcumym 100 6anmoB).

Pacmpenenenne OCHOBHBIX W JIOTIOJIHUTENBHBIX OQJUIOB 32 OLEHOYHBIE MEPOTPHATHS TEKYIIETO KOHTPOJII M TIPOMEXYTOUHOW aTTecTalu
YCTaHABIIMBAETCS KaJICHIAPHBIM PEUT MHT - IJIAHOM JTUCIIUILIUHBI.



PexoMenayemas mikaa JJisl OTAEJBHBIX O1Ie HOY HbI X MEPOTNPUIT Ui BXOJTHOTO M TEKYILETr 0 KOHTPOJIS

% BbINOJTHEHUS CootBercrBHE
M OnpeneneHue oeHKH
3aJaHusA TPaAAUIIHOHHOU OIICHKE
90%+100% «O1muaHOY OmmmyHOe MoHUMAaHHUE TPeMETa, BCECTOPOHHUE 3HAHUS, OTIIMUHBIE YMEHUS U BJIa/IEHUE OTIBITOM MPAaKTHUECKOM /IS TEIHOCTH,
HEOOX0 MM bIe pe3yJIbTaThl 00y eHHsI CHOPMHUPOBAHBI, MX KAYECTBO OIICHEHO KOJIMYECTBOM OAJUIOB, OJIM3KAM K MAaKCUMAIIBHOMY
70% - 89% «Xopo1o» JlocTaToqHO TOJIHOE MOHMMAaHUE TP EIMETA, XOPOLIHe 3HAHUS, yMEHHUSI U OTIBIT IPAKTUISCKOH eI TeIEHOCTH, HEOOXO0 IUMBIE Pe3yIbTaThI
00y4eHust c(hOpPMHUPOBaAHBI, KAYECTBO HU OJTHOTO M3 HAX HE OTICHEHO MUHHUMAJIbHBIM KOJIMYEeCTBOM OaJlIoB
55% - 69% «YIoBILY» [Npuemnemoe MoHMMaHIE TPEIMETa, Y OBICTBOPUTEILHBIC 3HAHUS, YMEHUSI M OTIBIT IPAKTUUECKOH JISITETIEHOCTH, HEOOXO0IUMBIC Pe3y IbTaThl
00y4eHust ¢(hOpMHUPOBaAHBI, KAYECTBO HEKOTOPBIX U3 HUX OT[CHEHO M MHAM AJTbHBIM KOJIY €CTBOM OaJUIOB
0% - 54% «Heynosay PesynbTatel 00y4YeHuUs HE COOTBETCTBYIOT MUHUM AJIbHO JI0CTATOYHBIM TpeOOBAHHSM
[lIxana a5t OLE HOU HBIX MEPONPUAT UM U 3a4eTa
Crenenp
c opMupoOBaHHOCTH Ban COOTBe’l‘C’l;BMe Onperenenne onenin
pe3yJbTaToB TPaAMIHOHHOI OLleHKe
o0y4ueHust
90% -+ 100% 90+ 100 «OTIaHOY» Omnm4HOe TIOHUMaHKE TPeAMETA, BCECTOPOHHHKE 3HAHNSA, OTIIMYHBIE YMEHHA U BJIaJCHIE OTBLITOM MPAKTHYECKOH IeSITEIEHOCTH
) yM D)
HE0OX0IMMbIe pe3yJIbTaThl 00y4eHHs CHOPMUPOBAHBI, HX KAYECTBO OIICHSHO KOJIMYECTBOM OaJUIOB, OJIM3KHM K MAaKCHMaJIbHOMY
70% + 89% 70+ 89 «XopotIo» JlocTaTOYHO MOJHOE MOHUMAHKE NP EMETa, XOPOIINS 3HAHS, YMESHUS M OTIBIT PAKTUYECKOH JeATeTIBHOCTH, HE00X0 IMMbIE
pe3ynbTathl 00ydeHus c(hOpMHUPOBaAHBI, KAYECTBO HU OJJHOTO M3 HUX HE OIICHEHO MUHUAMAJILHBIM KOJIMYECTBOM OaJlioB
55% + 69% 55+69 «Y 1oBIL» [Mpuemnemoe MoHMM aHKE TIpEAMETA, Y IO BICTBOPUTEILHBIC 3HAHUS, YMEHHUS M OTIBIT MPAKTUYECKO I eI TeNIbHO CTH, HE00 X0 IMMBIE
pe3ynbTathl 00ydeHus c(hopMHUPOBaHBI, KAYECTBO HEKOTOPBIX U3 HUX OIICHEHO MHUHUAM JIBHBIM KOJIMY €CTBOM 0aJlioB
55% +100% | 55~ 100 «3a4TeHO» PesysbpTatsl 00y4yeHHs COOTBETCTBYIOT MUHUMAJbHO J0CTATOYHBIM TPeOOBAHMIM
0% + 54% 0+54 «Heynosny/ PesynbTathl 00y4YeHUs He COOTBETCTBYFOT MUHHM aJIbHO JIOCTATOYHBIM TpeOO BAHHSM
«He 3auteHo»

4. TlepeuyeHb TUNOBBIX 3adaHU

OIIeHO‘lHLle MeEpPOIpUATHUS “pMMele THITOBBIX KOHTP OJIBbHbIX 3a11a1-mifl

1. KonrponbHas pabora Bompocsr:

OCHOBHBIE TIOHATWSI M OTIPEIEICHMS] TEOPUN HaJIEKHOCTH.

OcHOBHbIE TIOKa3aTeM HAAEKHOCTH OOBEKTOB U CHUCTEM.

OCHOBHBIE 3aKOHBI pacIpeIeJICHUA OTKa30B IIPU pacuyE€Tax HaAEKHOCTH.
Buasl 1 crioco0bl pacuéToB HaJIEKHOCTH CUCTEM.

OneHka HaJEKHOCTH CUCTEM IIPH MOSIBJIE HUM BHE3AIIHBIX OTKA30B.
OneHka HaJEAKHOCTU CUCTEM TPU TOSIBJIC HUM MOCTENE HHBIX OTKA30B.

ok~ wNE
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IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI

7. HanéxHocTh MarucTpaibHBIX TPYO OTIP OBOIOB.

8. PesepBupoBanue, ero Buabl. Pacuer Haje)KHOCTH NPU CTPYKTYPHOM pe3epBHPOBA HHNL

9. Pacuér Han&XKHOCTH CHCTEM ¢ MH()OPMAITMOHHON ¥ BPEMEHHOH M30BITOY HOCTHIO.

10. Ompeenenye mapaMeTpoB TEXHUUIECKOTO 00CITYKUBaHUS CUCTEM.

11. . Pacuér 3anacHoro umyinecTBa u npuHaaiexHoctent (31I1a) nns cuctem.

12. OcHOBHBIC TIOHATUS ¥ OTPEJICIICHIS 1HAaTHOCTUKH CUCTEM.

13. CucteMbl AUarHOCTUPOBAHUS.

14. 3ajauu v cUCTEMBI TUATHOCT UPOBAHUS TPYOOTPOBO/I OB.

15. JlaiiTe onpeneneHus CASAYIOMUM TepMUHAM : TEXHUUYECKUH KOHTPOJIb, HEepa3p yIIaro Ui
KOHTPOJIb, TEXHUYECKAsI TMATHOCTUKA, METO HEPA3P YA IIETO KOHTPOJIS, BUJL
HEpa3p YA IEr0 KOHTPOJIS. Y KAKUTE pa3Iuure MK Y TEXHUYECKUM KOHTPOJIEM U
TEXHUYECKON TMAaTHOCTHU KOH.

16.Tlo kaxuM MpU3HAKAM MMOJPA3AEISIIOT BUA KOHTPOJst Ha MeTonbl? [IpuBennTe ocHOBHBIE
XapaKTepUCTHU KU MAaTHUTHOTO M 3JIEKTPUYECKOTO BU/JIa HEPA3P YIIAIO LIETO KOHTPOJISL.

17.PackpoiiTe MOHATHE TEXHUYECKON JUAaTHOCTUKHA KaK HayKa. Y KaKUTE CBSI3b MEX Y
TEXHUYECKOW TMAarHOCTHU KOW M KOHTpoJieM. Kakum o O6pazom kiaccu PuIiup yroTc st
CpEACTBAa HEPa3pyILIAIO LIEr0 KOHTPOJIA U TEXHUYECKON TMATHOCTH KH.

18. Bunasr nedekron. Kakue Bupl 1e PeKTOB XapaKTepHBI I MEXaHU3MOB U MAIIIMHHOTO
000pynoBaHUs, 151 COCYIOB, TPyOOIPOBOIOB?

19. Cucremsbl u MeTOABI AUATHOCTHPOBaHUA. [lapaMeTphl TEXHUUECKU X COCTOSIHUI arperaTtoB
u MammH. Kak onpeaensitorcest 3 hHeKTHBHOCTh METOIOB M CPEICTB JUATHOCTHPOBAHUS?

3agaua 1. Ilpubop coctout u3 naTM OJI0KOB. BeposiTHOCTs 0e30TKa3HOM pabdOTHl KaKIOro ONOKa B TEUEHHE
Bpemenn t = 50 ygac. paBna: P1(50) = 0,98; P,(50) =0,99; P3(50) = 0,998; P4(50) = 0,975; Ps(50) = 0,985.
CrnpaBeanuB 3KCIIOHEHIMAIBHBIN 3aKOH Haje:KHOCTH. Tpedyercss HailTh cpenHee BpeMs 0€30TKa3HOM paboThI
npudopa. Tpebyercs HaitTi cpeaHee BpeMs 0e30Tka3zHoi paboTel mpudopa. (1 Gamr)

3agauya 2. Cuctema coctout w3 10 paBHOHAJIEKHBIX AIEMEHTOB, CpeJIHeEe BpeMsi O€30TKa3HOM paboThI
anementra T = 1000 4. [IpeamonaraeTcs, 4TO CrpaBeJIMB AKCMOHE HITMAIb HBI I 3aKOH HAJICKHOCT U JJIS
ANIEMEHTOB CUCTEMBI U OCHOBHAsI U pe3epBHAsl CUCTEMBbl paBHOHAJ ek Hbl. HeoOXxonuMo HalTu cpeaHee
BpeMsi 0e30TKa3HOM PabOThI CHCTEMBI T¢, a TAaKkKe 4acTOTy 0TKa30B a(t) ¥ MHTEHC MBHOCTH OTKa30B A(t)
B MoMeHT BpeMeHH t = 50 4. B cirydae qy0MpoBa HHOM CHCTEMBI ITPHU TIOCTOS HHO BKJIFOYEHHOM PE3EPBE.
(1 6amn)

3agaua 3. Onpenenuts BEpOsSTHOCTh 0€30TKa3HOM paboThl M MHTCHCUBHOCTH OTKa30B Ipubopa mpu t = 1300
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4acoB pabOThI, €CJIM MPH UCTIHITAHUSX MOJTYYCHO 3HAYCHUE CPEHEr0 BpeMeHr O6e30Tka3zHol padboTsl TC = 1500
yac. ¥ cpe/iHee KBajpatuueckoe otkioHenue ot = 100 yac.

(1 6amn)

3amaya 1. /I MOBBIIICHHS TOYHOCTA W3MEPEHUS HEKOTOPOH BEIMYMHBI MPUMEHEHAa CXeMa TPYIIUPOBAHUS
NprUOOPOB U3 TISITH TO TPHU, T.€. PE3YJIBTAT U3MEPEHUsI CUHMTACTCSI BEPHBIM I0 TIOKA3aHWIO CPEITHETO (TPETHETO)
npudopa. TpeOyercss HalTH BEpPOSITHOCTh, 0€30TKa3HOW paboThl, CpemHee BpeMs Oe30TKa3HOW paboThl Takoi
CHCTEMBI, a TAK)KE YaCTOTy O0TKa30B M MHTCHCHBHOCTH OTKa30B CUCTEMBI, €CJIH MHTCHCUBHOCTh OTKa30B KaXKJIOTO
npu6opa A = 0,4-10° 1/uac.

3agaua 2. CucteMa COCTOUT U3 JBYX OJMHAKOBBIX 3JIEMEHTOB. J[JIs1 MOBBIIICHHUS €€ HAJCKHOCTH KOHCTPYKTOP
TPEIUIOKUIT CKOJIB3SIIIee PE3EPBUPOBAHUE TIPH OJHOM PE3EPBHOM JJIEMEHTE, HaXOMSIIEMCsl B HEHArpy>KEHHOM
coctosun (puc. 1). VHTeHCHBHOCT, 0TKa30B d1eMenTa paBHa A=0,2-107 //uac. TpeGyercst HaiiTH BEPOSTHOCTH
0e30TKka3HON pabOThl PE3EPBUPOBAHHON CHCTEMBI, CpeIHEe BpeMs OC€30TKa3HOW pPadOThl CHUCTEMBI, a TAKXKE
4acTOTy OTKa30B U MHTCHCHUBHOCTH OTKa30B PE3EPBUPOBAHHOM CUCTEMBIL.

- A [ A _I_
|

S— ) I

Puc. 1
3agaua 3. [IpeoOpazoBatens 4acTOTHl COJAEPKUT OJUH pabounii OJOK ¥ OJUH OJOK B Harpy>KeHHOM pe3epBe.
PemonT mpomsBoauTCs OmHOW Opuramod, oOecmedmBaromield cpemHee BpeMs BoccTaHOBieHuws 0,5 wuac.

OmnpenenuTs MPEAeNbHO JOMYCTUMYI0O HHTEHCHBHOCTH OTKAa30B IpeoOpasoBatens, 4ToObl yIOBIETBOPSUIOCH
yenosue K< 2:107.

[TpakTrueckue paboThI

Bonpocsr:

1. B pesymprate wucnbiTanuss 300 DpPUBOIOB HCIOJHUTEIBHBIX MEXaHWU3MOB,
MPOBOMBIIIMXCST O€3 3aMeH W oTKazaBmmx B TedeHne 1000 yacoB, ObLTM TTOTyYEHBI
JTaHHBIC 0 HapaOOTKax J0 OTKa3a, MpuBeAEHHBIC B Tabmuie 1.

Tabmmna 1
HuTepBassl
HApadoOTKH 0-100 100-200 200-400 400-600 600-800 800-1000
Ati , Jac
BapuanT 1
Yucio
0TKA30B 70 90 60 35 25 20




OueHoYHbIE MePONPHUATHS IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI
An,(t)
Bapuant 2
Yucio
0TKAa30B 60 80 70 45 20 25
An,(¢)
BapuanTt 3
Yucio
0TKA30B 65 85 35 50 30 15
An,(¢)
Bapuanr 4
Yucio
0TKAa30B 90 80 50 40 30 20
An,(¢)
Bapuanr 5
Yucio
0TKAa30B 85 40 70 50 30 15
An,(¢)
Bapuaur 6
Yucio
0TKAa30B 90 80 70 35 10 20
An,(¢)
BapuanTt 7
Yucio
0TKAa30B 70 80 50 20 15 10
An,(¢)
Bapuanr 8
Yucio
0TKAa30B 60 95 75 45 35 25
An,(¢)
Boruncmuth 3HaU€HUST M MOCTPOUTH TpadUKU BEPOSITHOCTH OE30TKa3HOW paboThl,
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HHTCHCUBHOCTH OTKA30B, HaCTOThBI OTKA30B IIPUBOJA0B HCIIOJHHUTCIBHBIX MCXaHU3MOB.

2. Cucrema COIpOBOKACHUSI COCTOMT M3 pabodero Onoka u Onoka B Harpy>KeHHOM
pesepee. s xaxmoro Omoka 3amanbl: A = 2-10°(—3) lmac,p = 0,2 1/4ac.
OnpenemTs Bpemsi 0€30TKa3HON PadOThI CHCTEMBL

3. Ycunurenb COCTOUT U3 JBYX PABHOHAJEKHBIX OJIOKOB, ISl K&XKI0TO U3 KOTOPBIX A
= 3-10"(-3) 1/uac.

[IpuMeHeHo 1MoOI0YHOE PEe3ePBUPOBAHUE YCUIIUTEISI B HEHATPYKEHHOM PEKUME.
PemonT mponsBoauT o/iHa Opuraja, cpenHee Bpems pemonTa mt = 0,5 yac.
OnpenemTh KO3 (HUIIMEHT MPOCTOS YCUIIMTEINS C TOOTOYHBIM PE3EPBUPOBAHUEM.

[TpoBepouHbIe pabOTHI

Bompocsr:
4. Ha sramne oTjaJIKi NPOBEJIEHO TECTUPOBAHUE MPOrpaMMbl. Pe3ynbTar TecTupoBaHUs TPUBE/IEHBI
B Tabme 1. Omnpenemurs mnepBoHAYAIbLHOE KOMMIECTBO JepeKToB B mporpamme N,
MHTEHCMBHOCTb OIIMOOK MpPOrpaMMbl, CPEIHIO0 HapaOOTKy [0 OMIMOKM B IporpaMme u
BCPOATHOCTL TMPABUILHOI'O OJHOKPATHOI'O BBITIOJTHCHHA IPOrpaMMbl IMOCJIIC €€ OTJIAAKU IIPH
YCJIOBUH, YTO COOIHBIE OMMOKK OTCYTCTBYIOT M 3aBKH Ha BBINOJIHEHUE MPOTrpaMMBbI MOCTYTAIOT
C MHTE€ HCUBHOCTHIO ¥ = 3600 1/4.

Ta0ommma 1
Howmep srama JliurensHOCTH JTana KonmuecTBo
TECTHPOBaHMA TeCcTUpoBaHuA t, 4. BBISIBJICHHBI X
OLINOOK
IIporpaMMsl, M
1 12 2
2 11 3
3 12 1
4 8 0
5 10 0
6 11 1
7 12 2
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8 13 0
9 9 0
10 10 1

5. I/ICHOJ'IB?»YSI MCTPUKY XOJ'ICTCI[a, BBITIOJTHUTE JICKCUYECKUH a HAJIN3 IporpaMMaI:

—i#tinclude <iostream:
#include <stdlib.h>

—lint main()
1

using namespace std;int a[lee];

int n;
cout<d
cins»n;
for(int I=8;I<n;I++)
1
a[I]=rand()¥1lee;
cout<<a[I]«<<™ ™3

}

wh

\nEnter the size of array:";

system("pause™);
return @;

6. Ilpu ucTBITAHUAX TAPT UM UCTIOTHUTEILHBIX MeXaHmMoB (M) m3 6 mryk ObUTO YCTaHOBIIE HO,
YTO MOrPEITHOCTh MO3ULMOHUPOBAHUS CO BPEMEHEM YBEIMUUBAETCA. JJaHHbIE O MOrPEIIHOCTSX,

t1=O‘{ Ht2:122q

MOJTy4EHHBIE JJI1 MOMCHTOB BPEMEHH
B TaOJIHIE.

OKCIUTyaTalluy NPpUBCACHBI HIDKC

Ta0mmma

Homep UM, i | Ai(t), MM | Ai(t,), Mm

1 0,20 0,25

2 0,15 0,18




OueHoYHbIE MePONPHUATHS

IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI

3 0,18 0,21
4 0,14 0,19
5 0,10 0,15
6 0,16 0,22

Jns ucnonp3oBanuss UM B 3amepkkax HeTENpoBoja HEOOXOJUMO, YTOOBI TOTPEIIHOCTh €T0

<
MO3UITMOHUPOBAHUS ObIIa Amax < 0.2 Mm .
[Tonmarasi, 4TO0 CKOpPOCTHh W3MEHEHUA IMOIPEIIHOCTH IOAYMHAETCS HOPMaJbHOMY 3aKOHY
pacrpeiesieHus, OIIpe/IeIMTe WHTEPBA NPOBeACHU NMpodmiakTndeckux padot niust UM nanHOrO THIA,

UCKJTIOYAKOLIMH UX TIOCTENE HHBIE OTKA3bl C BEPOSTHOCTHIO P>09,
7. YCTPOWCTBO COCTOMT M3 UYETBIpEX TPYIN 3JICMEHTOB, B KaKIOH M3 KOTOPBIX,
coorBercTtBeHHO, N1 =35, N2 =14, N3 =18, N4 =26 »1eM€eHTOB C HHTEHCHBHOCTIMH

OTKa30B:
4
M=5-10" 1
1 q -,
A =1,8-107% 1
2 b q
)
-4
Ay =8-10 -1
3 q -,
4
Ay =1-10 -1
q .
DneMeHThl 2 ¥ 3 Tpyln BOCCTAHABIWBAEMbI CO BPEMEHEM BOCCTAHOBJICHUS g2 =20 q,
B3 = 30 q.
[lonmosnnenue snemenToB 1 u 4 rpynn B 3UIle npoBoautcs yepes 500 vacos.
Omnpenenure, CKOJIBKO AJIEMEHTOB KaKJI0U TP YIIIBI JOJKHO ObITh
B 3UIle, yToOBI ero qocTaToyHOCTh ObLIa HEe MeHee (0,97
8. Texmmueckass cCHCTEMa COCTOUT M3 OJHOM OCHOBHOM HOJCHCTEMBI M k MOJICUCTEM,




OueHoYHbIE MePONPHUATHS

IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI

HaxoJsiuMXcsl B pe3epse. BepostHOCTh 6e30TKa3HOM pabOThl BCEX MOACUCTEM IPU UX
pabore 3a Bpemst ¢ paBua 0.92. KakoBa j0/kHa OBITH KPATHOCTH PE3€PBHPOBAHUS IIPU
MTaCCUBHOM PE3E€PBUPOBAHMHU M IPU AKTUBHOM DPE3EPBUPOBAHUU 3aMEIIECHUEM, YTOObI
BEPOSATHOCTH OE30TKA3HOM PabOThI CHCTEMBI 3a BpeMsi ¢ ObLI0 He MeHbIne 0.99?

9. Paccuutarth BpeMs HIPOBCACHUA HpO(l)I/IJ'IaI(TI/I'-IGCKOFO pPEMOHTA CHCTCMbI YIPABJICHUS,

MMEIO el 3HAUYCHHE IVIABHOTO Iapamerpa Mo = 4.5

Oy = 0.2

CpCAHCKBAAPATUIHOC OTKIOHCHHC , €CIN HN3BCCTHO 4YTO

o(t) =0, +0.03t

, nonyck ma mapaverp TA=%0.5
m(t) =m,—0.1t

a B MOMEHT IPOBEJICHHS Hayalla MPOBEACHUS PO QPUIAKTHIECKI X

Popor (1) =0.98

pabot Tpedyemast BEpOsSTHOCTh

Nunus HyaJib HOC JOMAIITHCEC
3a1aHuC

[pumepnsblii nepevens 3anay aasa U3 1:

3agaya 1. Cuctema yrpaBiieHHs 3a[BIDKKON UMEET MOKa3aTelIbHOE WM SKCIIOHEHIMATFHOE pacTipeesieHue
HapaOoTKu 10 oTkaza. Onpenenure BEpOsITHOCTh 0e30TKa3HOW PabOThl CHCTEMBI B TEUEHHE BPEMEHH, PABHOTO
cpenHeii HapaboTtke 7. Halitu cpenHioro HapaboTKy J0 0TKa3a CUCTEMBI YIPABIICHUsI 3a/IBIKKOM, HHTEHC UBHOCTh

0 mpu t<tp;

0TKa30B KOTOPOH paBHA K(t) = b( , ecmmty =10004. b =10° 4?2,

t—to) mpu  t>1y

3anava 2. pyrencusnocts orkasos cucrembl AMt)=D-t 4 b=10"° 42 Onpegemre BeposTHOCTD
6e30Tka3Hoi paboThl cucteMsl P(ty,t;) B Teuenre HapaboTku ot ty 10 tp, ecom t; = 1000 4., t, = 2000 .

3angaua 3. M3BecTHO, YTO cpelHsas HapaOOTKa MO OTKa3a aBTOMATM3MPOBAaHHOM cucTeMbl paBHa 2000
yacoB. TpebOyercs, Nmpu MpeANOJIOKEHUU I[IOKA3aTEILHOIO 3aKOHA paclpeesieHus MPOMEKYTKOB
BPEMEHHU MEXKIY OTKa3aMU, ONPEIEIUTh BEPOATHOCTh TOrO, YTO CHCTEMa OTKa)XXeT He Ooyiee 4eThIpEX
pa3 B Teuenue Hapabotku B 300 yacos.

3agaua 4. YcTaHOBI€HO, 4YTO HapabOTKa 10 OTKa3a MPHBOAA 3aJBIKKH HMEET paclpeaciiCHHe
Beitoynna ¢ mapamerpom O = 18. BeposiTHOCTE O€30TKa3HO# padOTHl NPHBOAA B TEUCHHE HAPAOOTKH
(0, 100) gacoB paBHa 0,95. TpebyeTcs onpeAeauTh HHTEHC IBHOCTh OTKa30B B MoMeHT BpeMenu 1=100




OueHoYHbIE MePONPHUATHS

IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI

4., ¥ CPEJIHIOI0 HApaOOTKY 10 OTKa3a MpUBOJA.

Bamaua 5. CucTeMa WMeEET HOPMAIbHOE paclpejelicHHe HapabOTKM 10 OTKasa C IapaMeTpaMu
m; =1200 v, ot =750 y. OGmacTs BO3MOXHBIX 3HaueHHl HapaboTku 10 orkasza (0,00). B

TeueHue kakoi Hapaborku (0,t) cuctema Oyaer (YHKIIMOHHPOBATH C BEPOSTHOCTHIO OE30TKa3HOM
pabotsl He MeHee, uem 0,95.

3agaua 6. Ha HacocHO¥ CTaHIIMKM MarucTpalibHOro TpyOOINpoBOAa YCTAHOBJIEHBI 3 Hacoca, HapaboTKa
710 0TKa3a KOTOPBIX OIPE/IEIISIeTCs HOpMallbHBIM 3aKOHOM paclpeieIeHHs] C TapaMeTpaMu:

- Hacoc I; 1y =2800u., o1 =1600u.,
- Hacoc2; mp =3200w., o9 =1000u.,
- Hacoc 3; mg=4200w., o3 =2000u..

Bpems 06e3oTka3Hoil pabOTBI CHCTEMBI YIpaBJCHUS HACOCAMH OIIpeesieTcsl 3akoHoM Poames ¢

mapamMeTpoM AC = 2.107%y 7L, Onpenenure, KakoBa OyIeT BEPOSTHOCTH OE30TKAa3HOM paboThI

MaHHUITYJISITOpa Yepe3 HeJeI0 HePePHIBHOM pabOTHl B TPH CMEHBI?
3agaua 1. CipykTypHas cxema HaJEKHOCTH CUCTEMBI UMEET BUJ «CJIOKHOI0 MOCTUKA», IOKa3aHHOTO Ha
PHCYHKE.

qa

q: (z qs (s

Jns onementoB: 1,5 P(t) = e_mOL ., A= 1074 q_l, a=0,8;
2
36 Pl)=e™, r=410"71

DieMEeHT 4 MMeET HOPMAIILHOE PacTIPENEICHIE BPEMEHH O€30TKa3HOM paboThI ¢ TIapaMeTpaMu
m; =2000 u, ot =200 u; amemenTs 2 1 7 UMEIOT KCIOHEHIMATHHOE PACTIPE/IENEHNE C HHTEHC HBHOC THIO




OueHoYHbIE MePONPHUATHS

IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI

Ay =35-10"%y1 A, =810y,

Onpenennte BEpOSITHOCTL OE30TKA3HOM PabOTHI CHCTEMBI B MOMEHT BpeMeHr = 1500 uacos.

3agaua 2. Onpenenuts BEPOATHOCT, 0E30TKa3HOW pPa0OTHl POJIMKOBOTrO TOANIHITHUKA 2207, HarpyKeHHOTO
CIIy4aiiHOM pauanbHOM cuiloi, Kodpduiment Bapuayn koropoilt v = 0,1. YacTtora Bpauenns BHy IpeHHEr0
Konbla nommumHuka N=1500 mur '. TpeGyembli pecypc paGotsl paBeH 3500 4acoB, a cpelHee 3HAUCHHE

skBUBaeHTHOi Harpysku P = 5000 H. Ilo katanory ams noamummka 2270 Cg = 25600 H.
3agaya 3. Hailtu BepoaTHOCTH Ge30TKa3zHON paboThl 3a Bpems HapaboTku B 100 yacoB cHUCTEMBI, UMEIOIICH
CTPYKTypHYIO CXEMY HaJeKHOCTU

5 6
|

ecJi Jis 3BeHneB 1, 2, 3, 4,5, 6 P(‘C) =0,95. Jlns 3BeHa 7 BepoATHOCT, GE30TKA3HOM PabOTHI OMpeIeseTcs Ho
3akoHy BeiiOymnna ¢ mapametpamu o =0,5; A =0,001 g1, [nst 3BeHa 8 —mo 3akoHy Panes ¢ mapamerpom
A=2-10"2,

3agaua 4. Texunyeckas CUCTEMAa COCTOMT U3 OJHOM OCHOBHOM MOACHCTEMBI M K MOACHCTEM, HaXOAAMXCS B
pe3epBe. BeposTHOCTh O€30Tka3HOM pabOTHI BCEX MOJACHUCTEM INMPH MX paboTe 3a Bpems 7 pasHa 0,92. KakoBa

JIOJDKHA OBITh KPAaTHOCTH PE3EPBUPOBAHMS NPU MACCUBHOM PE3EPBHPOBAHMU M NPU AKTUBHOM PE3EPBHPOBAHUU




OueHoYHbIE MePONPHUATHS

IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI

3aMeIIeHHIEeM, YTOObI BEPOSTHOCTh 0€30TKa3HOM pabOThl CUCTEMBI 3a BpeMs T ObLia He MeHbiie 0,997
3agauya S. B cucteme ympaBieHMS HAaCOCHOM CTAaHIIMHM, COCTOSILEN W3 YIPaBJIAIOIIETO YCTpPOMCTBA,

MMEIOIIETO MHTEHCHBHOCTh OTKA30B )y =5,0- 1074471
-1

PIH(I)OpM&I.IHOHHOfI CHUCTCMBI C MHTCHCHBHOCTBIO

OTKAa30B A j; = 4,0-10_3q , CHCTEMBI 3alllUThl, PUMEHEHO PE3EPBUPOBAHKE C TPOOHOM KPaTHOCTHIO TIO

CXeMe «IBa M3 TPEX» B CHUCTEME 3AIUTHl U MACCUBHOE AYOJMpOBAaHUE NI MH(POPMAIMOHHOW CHUCTEMBL

PaccuuraTh BEpOSTHOCTH 0€30TKa3HOW pabOTHI CUCTEMBl yIpaBJeHWS B TeueHue Hapaborku B 100

YacoB, €CJIM MHTCHC MBHOCTH OTKAa30B OJ[HOTO KaHalla B CHCTEME 3aILMTbl PaBHA ) 3 = 1.107 3471,

nas2

3ajaHue

JInst yka3aHHOT O B BapuaHTe TexHudeckoro yctpoiictsa (TY) He0OX0AMMO BBITIOTHUTE CIIEYIOIIEE.
1. Paccuurath HaAEXHOCTD. I 3TOrO CleayeT:

- OMKCATh YCJIOBUSI pabOTOCTIOCO0 HOrO COCTOSIHUSL YCTPOUCTBA;

- BRIOpaTh BUJ pacyeTa (IeMEHTHbIH, (yHKIHOHATHHBIH);

- pa30uTh YCTPOWCTBO HA COCTABHBIC YaCTH (TIPH IIEMEHT HOM BUIE pacyera) Wid Ha 3aJlaHHbIC
¢byHKIH (TpH (GYHKIIMOHATEHOM BHIIE pacuera);

- paccuMTaTh HaEKHOCTH AJIEMEHTOB CUCTEMBI (TIPU 3JIEMEHTHOM BHJIE pacuera) Wik ONpeaeIuTh
nercTByrolre GaKTOpbl U PACCUUTATh MX BIMsIHME (TPU (DYyHKIIMOHATILHOM BHIE pacueTa);

- COCTaBHUTh CTPYKTYPHYIO CXeMY HaJI€KHOCTUY,

- cocTaBUTh HAOOp pacuéTHBIX QyHKIUH (HopMy);

- IpOaHa M3 UPOBATh MOJTYYEHHBIH Pe3yibTart.

2. Bommonnurs pacueT TY ¢ pe3epBUpOBaHUEM, KOTOPOE Npe/JIaraeTcs B pe3yibTare aHanma IL. 1.
3. JlaTh pekoMeHAal1 MPOBEICHNS TEXHUYECKOTO 00CITYKHBa HUSL.

Bapuanre TVY:

— Mobws He1i pobot Robotino

— Tepmornor (Maxwell)

— KBaapoxkorrep (DJI Mavic)

— PobGor-rexcanon

— Pobor-mputecoc (Redmond)

3aueT

[TpumepHbIe BOMIPOCH! HA 3aUeTe:
1. OcHOBHbIC MOHATHS M OTIPEACICHUS TEOPUH HAAEKHOCTH. (5 Oan108)
2. Ha wucmpitanme moctasiaeHo 300 oOpasmoB. Otkasbl ¢GuKCUpyroTcs Kaxiaple 200 dacoB
pabotel. Pacmpenenenne umciaa oOTka3oB mpuBeAeHO B Tabsmie. IlocTpoiire rpaduk
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OueHoYHbIE MePONPHUATHS

IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI

3aBUCUMOCTEH M3MEHEHUsI BEPOSTHOCTH 0€30TKa3HOM pabOThl U MHTE HCUBHOCTH OTKa30B OT
HapaOotku B unrepBase BpeMenu 0 + 1000 u. Caenathb BBIBOMBI TI0 MMOTYyY€ HHBIM JaHHBIM. (5

b6annos)
Ta6muma
At, 4 n
0-200 10
200 — 400 5
400 - 600 15
600 — 800 2
800 — 1000 4

3. Ilpuemuuk coctour m3 Tpex 0i1okoB: YBUY, VIIY u YHY. MHTEHCMBHOCTH OTKa30B 3THX
0JI0KOB COOTBETCTBEHHO paBHBI: A= 4-10™ 1/4, Ay = 2,5 10™*1/a ,
Ag=3-10" 1/a. TpeOyeTcst paccuurath BEpOITHOCTh O€30TKa3HOM pabOThI MpUEeMHMKA TIpu
=100 4. 114 ciaeayrONMX Cy4aen:

a) pe3epB OTCYTCTBYET; 0) uMeeTcs odIee JyOarpoBa HUE MMPUEMHHKA B 1IEJIOM.

(5 6annos)

4. BblYuCIUTENFHOE YCTPOMCTBO COCTOMT W3 paboyero Oyioka U OlOka B HEHArpy>KEHHOM
pe3epBe. IHTEHCHBHOCTh OTKAa30B M BOCCTAHOBJIC HU Ka)KI0ro OJI0Ka paBHBI A-= 2 1072 1/a,

pw= 2 1/a. Ilpu OTHOBpPEMEHHOW HEHCIIPAaBHOCTH OOOMX OJIOKOB YCTPOHCTBO
HepabotoctniocoOHO. Ompenenurs cpemHee Bpemsi O€30TKa3HOW padoTHl YCTpoOicTBa M.
(5 6annos)

5. MeToanye ckue YKa3aHud M0 nmpoueaype ouec HuBaHUu s

OuneHovHbIE MeponpusATUs

l'[poue;[ypa NPOBEACHUS OLICHOYHOI'0 MEPONPUATUHA U He00X 0MMbIe MeTOIHY ecKHe YKasaHusi

1. KonrponbHas pabora

KourposbHas pabora mpoBOANUTCS B MUCbMEHHOM opMe BO BpeMs ayJUTOPHBIX 3aHATHI. CTyaeHTy
BbIIA€TCS MHI MBUYyallbHbl Il BADHUAHT C 3aJa4aMy, 1o NpoineHHoi TeMe. CTyneHT JOKEH MIPeICTaBUTh
B IMUCBMEHHOM BHJI€ pellie HUE MPeJIJIoKe HHBIX 3a/1a4, OPOPMIICHHBIX COOTBETCTBYIOIIUM 00pa30M.

ITpu opopmile HUM 3a1a4  005A3aTENBHO J€IaeTCsl KpaTKasl 3aIUCh YCJIOBHUS 3a/1a4H, II€ pEBOA
BHECUCTEMHBIX Bend MH B CH, mosic HA0 Ui pUCYHOK, 3aIIUCHIBAIOTCS 3aKOHBI U (DOPMYJIbI, AE€NAIOTCS




OueHoYHbIE MePONPHUATHS

TIpouenypa npoBeIeHHsi OLEHOYHOT 0 MEPONPUATHS M He00X 0O/MMble METOAMYECKH e YKA3aHUS

MIPOMEKYTOY HhI€ BBIKJIAJIKU U PACUYEThI, YKa3bIBAIOTCS CAMHHIBI M3MEPEHUs (Pa3MEPHOCTH )
3aIHACHIBACTCS OKOHUATEIIHHBIH OTBET.

[IpenogaBaTens npoBepsieT paboTy U BEICTABISIET OLEC HKY.

Kpurepuu oreHuBaHYS :

10 6ayu1oB - paboTa BBHINOIHE HA OTJIMY HO, PEIIE HbI BCE 3aa4.

8 6ayuoB - paboTa BBINIOJIHEHA XOPOILIO, €CTh HETOYHOCTH B paboTe.

6 6autoB - paboTa BBHITIOJIHEHA YIOBJICTBOPUTEIHHO, €CTh OMMOKY WIH HEJ0UETHI B 0(hopMIIe HUH,
pelIeHBl He BCE 3aJa4n.

[IpoBepouHas pabora

[IpoBepouHbie paOOTHI BHIMOMHIIOTCS CTYIEHTOM TIOCJIE Ka)10ro MpaKT MueCKOro 3aHsIT Ul JJIs
3aKpeTUieHHs] MaTepralia ¥ Bl paOOTKH HABBIKOB TI0 pacyeTy 3aaad. [Ipukpewisttores paboTsl B
ANIEKTPOHHOM KypCe.

Kpurepuu oreHuBaHYS :

— MOJIHOTA U MPaBWIbHOCTh PEIICHUM

— HaJIM4 M€ PAcYeTHBIX (OPMYJI U MOSICHE HUS K HUM

— HaJIM4 M€ BBIBOJIOB 110 NOJIYYEHHBIM PACUETHBIM JIAHHBIM.

V3

WHunuBunyais Hoe 1OMAalIHee 3aJaHHe BHINOIHIETCS B IMCbMEHHOU (popme, paboTa NpuKpeIsieTcs B
ANIEKTPOHHOM KypCe.

Kpurepun oneHvBaHus :

— MOJIHOTA U MPaBWIbHOCTh PEIICHUM

— HaJIM4 M€ PACUYETHBIX POPMYJI U MOSICHE HUSI K HUM

— HaJIM4 M€ BBIBOJIOB 110 NOJYYEHHBIM PACUETHBIM JIaHHBIM.

— odopMmIie HUE paObOTHI.

[IpaxTuyeckas pabora

Pabora BeImonHsgeTCS HA MPAaKTHYECKUX 3aHAT WiX. CTyeHT nonydaeT Oajuibl 3a BHITIOJTHEHUE 3a7a4 y
JTOCKH.

Kpurepuu onenuBanus :

— MOJIHOTA U IPaBWIbHOCTh PEILIEHUI

— HaJIMI ¥l PacueTHBIX POPMYJI M MOSICHE HUSA K HUM

— HAJIMY ¥l BBIBOZJOB IO MOJYYEHHBIM PACUETHBIM JAHHBIM.

3auer

3a4yeT OCyHIECTBIIIETCA B COOTBETCTBUH C [lomoke HMEM 0 IPOBEAEHUH TEKYILErO KOHT PO U
npomesxyTod Hoi arrectarmu TITY. MToroBeiit 6am onpenenseTcss CyMMHUPOBaHHEM 0aJUioB 3a BCE
OLICHOYHBIE MEPONPHATUsl TEKYILETO CEMECTPA.




