®OH/I ONEHOYHBIX CPEACTB IO AUCHUITJIMHE

INPUEM 2020 r.

®OPMA OBYYEHMUSI ounas

Pusuka 1

Hanpasnenue noaroroBxu/
CHEIHATBHOCTh
OG6pazoBarenbHas mporpamMmma
(HanpaBeHHOCTB (MTpoduIb))
Crneuunanusanus

VYpoBenb 0Opa3oBaHus

Kypce
TpynoemkocTs B kpeauTax
(3a4eTHBIX eJIMHMIIAX )

3aBeayroumii kKadeapoii -
PYKOBOJIUTENb OT/ICJICHHS Ha
npaBax Kadenapbl
PyxoBoautens OOIT
IIpenonaBarens

13.03.02 DnexkTpo3HepreTHKa U JIEKTPOTEXHUKA

npoMbImHeHHaﬂ SJICKTPOTEXHHUKA U aBTOMaTU3alusl

D1eKTpo0OOpYI0BaHHE JICTATEIbHBIX allllapaToB

BpICIIEE 0Opa3oBaHue — OaKaiaBpuat

1 [ cemectp |

——

e
K

N.B. lllamanun
hiaar [1.B. TioreBa
P H.C. KpaBuenko

2020 .




1. Poab gucnunmiunsl «PU3UKA 1» B popMupoBaHuM KOMIIETEHINH BbINYCKHUKA:

JJIeMeHT Ko NHauKaTOpHI 10CTHKEHUS CocrapJsiionue pe3yjibTaTOB 0CBOCHUSA
06p330B3TeJILHOﬁ KOMIICTCHIIMU (uecx HIITOPLI KOMlIeTeHIII/II/I)
Ceme | kommereH HaumenoBanue
MPOrpamMmmbl Kon HaunmeHnoBanme
CTp I KOMII€TCHIIMU
(lII/ICIII/Il'[.TII/IHa, HHAUKAT HHAUKATOpa Kona HaumenoBanue
npakruka, 'MA) opa AOCTUIKEHU S
BriazgeeT ombITOM IPUMEHEHNUS 3aKOHOB
€CTECTBEHHBIX HAYK 1 MATEMAaTHYECKUX
YK(Y)-1.1B1 K
METO/IOB M MOZEJICH JUIsl PelLIeHHs 3a/1a4
TEOPETHYECKOr0 M NPUKJIAJHOIO XapaKTepa
AHaIM3upyeT 3a7ady, BEIICISI ee
N.YK(Y)-1.1 6a30BbIE COCTABJOMIE VK(Y)-1.1V1 YMeer perarts 3a/1a4yi TEOPETUUECKOro 1
) NPHUKJIAJHOTO XapakTepa
3HaeT 3aKOHBI €CTECTBEHHBIX HAyK H
YK(VY)-1.131 MaTEeMaTHYECKUE METO/bl TEOPETHYECKOTO
Crioco6eH OCyLIeCTBISTh TIOKCK, xapakrepa
KPUTHYECKUI aHAIN3 U CHHTE3 BitageeT penpoyKTHBHBIMH METOIaMHU
YK(VY)-1 uH(bOpMaLHy, IPUMEHATH VK(Y)-1.2B1 [103HABATEJILHOM AESTENBHOCTU U
CHCTEMHBII I0IXO0 JUIst ’ MBICTIUTEILHBIMH OI€PAlUsIMK JUTSL PEIICHUS.
PEILIeHUsS TIOCTABJICHHBIX 3a/1a4 3aj1a4 eCTECTBEHHOHAYYHBIX JVCIUILINH
OcyIIecTBIISET OKCK, BBIICISET 1
Ymeer 000011aTh YCBOSHHBIE 3HAHUS
pamKHpyeT HHPOPMAIHIO Ha OCHOBE
€CTECTBEHHBIX HayK KaTeTOPHSIMH CHCTEMHOTO
N.VK(Y)-1.2 | cucreMHOro HOxXoaa M METOIOB
YK(Y)-1.2V1 aHaIM3a U MOAX0a U MBICITUTEIbHBIMU
MO3HAHHS [UIS PElIeHUs 3aad Mo
olepalisIMU aHaJIN3a, CHHTE3a, CPABHEHHS U
Pa3IHYIHBIM TUIIAM 3aIIPOCOB
®usnka 1 2 Pk
3HaeT PenpoayKTUBHBIC METO/IbI
YK(VY)-1.231 M03HABATENILHO AEATENbHOCTH, IPU3HAKH
CHCTEMHOT'0 IIOJIX0/1a M CHCTEMHOT'0 aHAJIH3a
Brajeer onbITOM IUIAHUPOBAHMS U IPOBEICHUS
(hU3MYECKUX HCCIIEI0BaHUN B 00J1aCTH
CnocobeH PIMEHSTh OTIK(Y)-3.3B1 MEXaHHKHU U TEPMOANHAMUKH aJJeKBaTHBIMH
COOTBETCTBYIOIIHH (QU3HKO- ' 9KCIEPHMEHTAIBHBIMI METOIAMH, OLICHKI
MaTeMaTHYeCKHUi ammapar, JIeMOHCTPHUpPYET MOHUMAHHE TOYHOCTH ¥ TTOTPELIHOCTH N3MEPEHNUH, aHaIn3a
METO/Ibl aHAJIM3a U (u3MYeCKUX SBICHUN U IPUMEHSIET MIOJTyIEHHBIX Pe3yIbTaTOB
OIIK(Y)-3 MOJICJIMpOBaHMA, WLOTIK(Y)- 3aKOHbI MEXaHUKH, TEPMOJUHAMHUKH, YMeer BBIOUPATh 3aKOHOMEPHOCTD ISt
TCOPETUICCKOro 1 ’ 33 3JICKTPUYECTBA U MarHeTu3ma, OCHOB pemieHus 3a/1a4 MEXaHUKU U TEPMOJIUHAMHUKH,
9KCIIEPHMEHTAIILHOTO ' OITHKH, KBAHTOBOH MEXaHUKH U HCXOJIS U3 aHAIN3a YCIOBHUS, OOBSICHATE Ha
UCCIIEZIOBaHU P PEIIeHUN ATOMHOH (PU3UKH B HHKCHEPHOU OIIK(Y)-3.3Y1 | ypoBHE rHmoTe3 OTKJIOHEHHS MOITy4EeHHBIX
npohecCHOHANBHBIX 3329 JEeATENBHOCTH 9KCIIEPHMEHTAIIBHBIX JAHHBIX OT U3BECTHBIX
TEOPETHIECKHUX H IKCIIEPHMEHTAIBHBIX
3aBUCUMOCTEH
3Haer aMEHTaJIbHbIC 3aKOHBI MEXaHUKHU U
OITK(Y)-3.331 bynn
TEPMOANHAMUKH




2. IMoka3zaTenu u METO/JAbI OLICHUBAHUA

Ilnannpyemble pe3yabTaThbl 00y4eHHsl 110 JUCHUIINHE Kon nnaukaropa | HaumenoBanue pa3nena MeToabl OLleHUBAHUSA
Kon HaumeHoBaHue AOCTHIKEHM S AU CHUILIMHbBI (o1leHOYHBbIE MEPONIPUATHS)
KOHTPOJIMPYeMOii
KOMIIeTEeHI[UH
(nJm ee 4acTH)
P 1 | [IpumeHsaTs 3HaHUS OOLIMX 3aKOHOB, TEOPHIA, MexaHnuka 3ammta U/13, koHTponbHas
o W.YK(Y)-1.1,
ypaBHEHUH, METOJIOB (DH3UKHU NIPH PEIICHUH 33724 B WLYK(Y)-12 MonekynspHasi puzuka u | paboTa, TECTUPOBAHUE
npodeccnoHalbHOM 1eATeNbHOCTH " bHK(Y)-é 3 TEPMOAMHAMHKA TectupoBanue — He3aBHUCHUMBII
koHTposb [TOKO
PJ12 | BeimonaHsaTh pU3NYECKHUIl SKCTIEPUMEHT C Mexanuka 3aiuTa oT4eTa, KOHTPOJIbHAS
N.VK(Y)-1.2 ’
MIPUBJICYCHUEM METOJIOB MAaTEMAaTUUECKOU CTAaTUCTUKHU i s - MonexynsapHas ¢usuka u | padbora
1 1.OIIK(Y)-3.3.
1 “HGOPMAITMOHHBIX TEXHOJIOTHM TEPMOJMHAMHKA
P 3 | Bragets MeTOIaMH TEOPETUUECKOTO U Mexanuka 3amura oTuera, 3amura /13,
AKCIIEPUMEHTAILHOTO UCCIIeI0BAaHUS, METOAAMHU AYK(Y)12 MonekynspHasi Gpu3MKa 1 | KOHTPOJIbHas padoTa,
MOVCKA ¥ 00pabOoTKK MH(DOPMAIIHH, METOJAMHU I/I.bHK(Y)-é.é. TEPMOIMHAMHKA TECTUPOBAHUE
pelIeHus 3a/1a4 ¢ PUBJICYCHUEM MTOTYYESHHBIX TectupoBanue — He3aBUCUMBIN
3HAHUU koHTposb [TOKO
P14 | BnameTs OCHOBHBIMH NpUEMaMH 00pabOTKU U MexaHuka 3amura oT4eTa: aHalnu3
aHaJIN3a YKCIIEPUMEHTAIIBHBIX JAHHBIX, TOJTYYeHHBIX MonexynsapHas Gu3uka 1 | SKCIIEPUMEHTAITBHBIX
MIPU TEOPETUUYECKUX U IKCIIEPUMEHTATBHBIX LYK TEPMOJIUHAMUKA pe3ynbTaTOB, MPOBEPKA
HCCIIEIOBAHUSAX ¢ ucnodb3oBanuem 11K u : Y HaBBIKOB pa0OTHI C
a . WYK(Y)-1.2, P
MPUKJIAHBIX TPOTPAMMHBIX CPEACTB KOMIBIOTEPHOMN W.OTIK(Y)-3.3. MPUKJIATHBIMHU IPOrPaMMaMH U
rpaduku CpeicTBaMU KOMITBIOTEPHOU
rpaduku

3. IlIxkajga oneHuBaHus
[Topsimox opraHu3any OLIEHUBAHUS PE3yJbTAaTOB OOYYEHHS] B YHHUBEPCHUTETE PETIAMEHTHUPYETCS OTIEIbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PE3yJIbTATOB 00yueHHs: B TOMCKOM MOJMTEXHUYeCKOM yHUBepcuteTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH peIaKIum).
Ucnonp3yercss OamibHO-pEeUTUHIOBasi CHCTEMa OIICHUBAHUS pe3yjabTaToB oOy4deHHs. MToromasi oueHka (TpalMLUMOHHAs M JIUTEpHas) MO BUAAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumnd, YMWPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTHKH) OINpeneNseTcs CyMMOW OajuloB 1o
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTanuy (MTOroBast pedTHHIOBasi olleHKa - MakcumyM 100 OaioB).



PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0anaoB 3a OLICHOYHBIC MCEPOIPHUATUA TCKYLIECIO0 KOHTPOJIA U HpOMG)KyTO‘lHOﬁ arrecrauguu
YCTaHAaBJIMBACTCA KAJICH AAPHBIM peﬁTHHF-HHaHOM JUCHUIIIINHBI.

PGKOMGHI[yeMaSI mKajaa aj1d OTACIAbHBIX OICHOYHBIX Mepoan/me"I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS

CooTBeTCTBHE

OnpenesieHne OUEeHKU

3alaHus TPAJAUIMOHHOI OLleHKe

90%+100% «OTIM4HO» OTiiMyHOE MOHMMAHUE IIPEIMETA, BCECTOPOHHHUE 3HAHMSI, OTJINYHBIE YMEHUS U BJIaJIEHUE OIBITOM
NPAaKTHYECKOH JIESTENbHOCTH, HEOOXOANMBIE Pe3yNbTaThl 00y4eHus: ChOPMUPOBAHBI, UX KAYECTBO OLCHEHO
KOJINYECTBOM 0aJUIOB, OJM3KUM K MAKCHMAIBHOMY

70% - 89% «Xopomo» JlocTaTouHO MOJTHOE TOHUMAaHUE TPeIMETa, XOPOIIe 3HAHHUS, YMEHHS U OTIBIT MPAKTUIECKON
IEATeIHOCTH, HEOOXOIUMBIE PE3YNIbTaThl 00y4eHUs c(hOPMHUPOBAHBI, KAYECTBO HU OJTHOTO U3 HUX HE
OLIEHEHO MHHUMAJIBHBIM KOJINYECTBOM 0aJIOB

55% - 69% «Y 1OBIL.» [Tpuemnemoe NOHNMaHUE IPEAMETA, YAOBICTBOPUTEIILHBIC 3HAHHS, YMEHUS U OIIBIT IPAKTUYECKON

JeSITeTbHOCTH, HEOOXOMMEBIE Pe3yIbTaThl 00ydeH!s chOPMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIICHEHO
MUHHMAJIbHBIM KOJMYECTBOM OajljIoB

0% - 54% «Heynosiu.» PesynbraTel 00y4eHns: HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUYHBIM TPEOOBAHHIM
[IIxana 1s OLCHOYHBIX MEPONPUATHI DK3aMEHA
%
CoorBercrBHE
BBLINNOJTHEHHS [JK3aMeH, .
. TPaAULHOHHOM Onpenenenue oeHKH
3a/laHui ERA
OlICHKe
IK3aMeHa
90%+100% | 18 =20 | «OtnuyHo» |OTINYHOE MOHUMAHUE IPEIMETA, BCECTOPOHHHE 3HAHMSI, OTJIMYHBIE YMEHUS U BJIaJIEHUE OMBITOM
MIPAKTUYECKOH JIeATEIbHOCTH, HEOOXO0AUMBIE PE3YJIbTaThl 00y4eHHs C(HOPMHUPOBAHBI, UX KAYECTBO OL[CHEHO
KOJIMYECTBOM OQJIJIOB, OJIM3KUM K MaKCHMAaJIbHOMY
70%-89% | 14+ 17 «Xopomoy» | JlocTaTO4HO MOJHOE NOHMMAHUE MPEIMETA, XOPOILINE 3HAHUS, YMEHHS U OIBIT IPAKTUYECKOMN JESTEIbHOCTH,
HE00XO0AMMBIE Pe3yJIbTaThl 00y4eHHUsI CHOPMHUPOBAHBI, KAYECTBO HU OJJHOTO M3 HUX HE OLIEHEHO
MUHHMAaJIBHBIM KOJMYECTBOM 0aJlIOB
55%-69% | 11 +13 «YnoBn»  [[IpuemiemMoe moHMMaHUE MPEIMETA, YOBICTBOPUTEIbHbIE 3HAHUS, YMEHUS U ONBIT IPAKTHUECKON
NesITeTbHOCTH, HEOOXOTUMBIE Pe3yabTaThl 00ydeHus chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO
MUHHMAaJIbHBIM KOJMYECTBOM OajioB
0%-54% | 0+10 «Heynosn.» | Pe3ynbraThl 00y4eHHs: HE COOTBETCTBYIOT MUHUMAJILHO JOCTATOUYHBIM TPEOOBAHUIM




4. TlepeyeHb TUNOBBIX 3aJaHUI

OueHoYHBIC MepONIPUATHS

le/IMepLI THUIIOBBIX KOHTPOJbHBLIX 3agaHui

1. 3ammTa 1a00paTOpHON PabOTHI

Bomnpocksr:

1. KakoBa ponb neperpyska m;?

2. B uem cymHocTh rpaduyeckoro crnocoda HaXx0XKIeHUS MOMEHTA CHJIbI TPEHUS?

3. Ilpeanoxute cocol OLEHKU MOTPEIIHOCTH U3MEPEHHUS.

4. Kak MOeT cka3aThCsl Ha pe3ysbTaTax U3MEpeHU KOHEUHOe BpeMs CpabaThIBaHUs AJIEKTpOMaruura?

2. 3amura /13

JIBIKeHMe TOUKH IO IIPSMOiT 3a1aH0 ypaBHenneM x(t) = At+Bt” | rie A = 3m/c, B = -0,6m/c.
Onpenenuts CpeIHIO MyTEBYIO CKOPOCTh JBUKEHHS TOYKU B HHTEpBaie OT 1 10 3 CeKyH/bI.
Bomnpocsr:

1. JIBmxeHHe TOYKH MO IPSIMOH 33a7]aHO ypaBHEHUEM X(t) = At+Bt? — kaKoii 5T0 BUII IBHKEHHS?

2. UYro Ha3pIBaeTCs CpeAHEN MyTeBOW CKOPOCTHIO?

3. Kak onpenenuts nyTh, NpOIEHHBIA TOUKOW B UHTEpBaJe OoT 1 10 3 cexyHa?

3. Komnoksuym

Bomnpocsr:
1. VYrnoBas ckOpoCTb, YIIIOBOE YCKOPEHHUE.
2. TlpumeHneHue 3aKOHOB coxpaHeHwus. Heynpyruii ynap mapos.
3. 3axonbl Kenyepa. 3akoH BCeMUPHOTO TSATOTEHUSI.

4, KonTponbnas padora

Bomnpocsr:

1. Ha xoHIIax HEBECOMOTO TOHKOTO CTEpPXKHS JJIUHOW 3 M pacloiOXKeHBI IIaphl OJMHAKOBOM
Maccel o 0,1 xr u paguycom 1 cM. Cuuras, 4TO Macchl IIAPOB MOXKHO TMPHUHATH 3a MaTepHAIbHbBIC
TOYKH, ONPEJIETUTh MOMEHT HHEPLIMM CUCTEMBbI OTHOCUTEIBHO OCH, COBMAAIOIIEH C OChIO CTEPKHS.

Ortser: 0.

2. Illap ckaTeiBaeTcs MO HAKIOHHOW MJIOCKOCTHU ATUHON 7 M U yIJIOM HakKJIOHA K TOpU30HTY 30°.
Onpenenuth KUHETUYECKYIO SHEPrHI0 IIapa B KOHIIE HAKJIOHHOM IIockocTH. Macca mapa 1 Kr.
YckopeHue cBOOOAHOTO MAJACHUsS CYUTATh paBHBIM 10 M/c2. OtBer nath B equaunax CH.

Ortser: 35.
3. Juck pammycom 0,1 M U maccoil 2 Kr Bpamiaercss Tak, 4YTO 3aBUCHUMOCTh yIja MOBOPOTa

2 3
pamuyca JUCKa OT BPEMEHHU ONHUCBIBACTCSI YpaBHECHUEM §0 =aqat + bt + ct ,rme d = 2 paa/ C,

2 3
b = 3 pa()/ c , C= 1 pa()/ C , t — Bpems. HaliTu MOMEHT uMMImyibca JUCKa B KOHLE BTOPOU

CCKYHIbI BpallICHUA. OtBer JaTh B CAUMHUIaX CH. Ortser:
0,26.




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

4. MaxoBUK, BBINOJHEHHBbIM B BuAe aucka paauycom 40 cMm u umerommit maccy 100 kr,
packpyueH A0 4actoTsl BpameHus 480 o0/MuH. Ilog aelicTBUEM CHIIbI TPEHHS MAaXOBHK OCTaHOBUIICA
yepe3 1 muH. 20 c. OnpenenuTs BEIMUYMHY MOMEHTA CUilbl TpeHus. OTBeT naTh B enunHunax CU.

Ortser: 5.

TecTupoBaHue — HE3aBUCUMBII
koHTpoiab [TOKO

Bomnpocksr:

1. C xopa01s1, TUIBIBYIIETO CO CKOPOCTBIO 54 KM/, CTPEIISAIOT BEPTUKAIHLHO BBEPX U3 PAKETHHUIIBL.

TpaexTopust cBeTsILEH pakeThl IpeACTaBiIsieT co0ol napaboly B CUCTEME OTCYETa, CBA3aHHOM €
1)3emnelt; 2)xopabnem; 3)paxeToil; 4)i1t00bIM TE€JIOM OTCUETA.

2. Pagnyc-BeKTOp TOYKH A OTHOCHUTENBHO Hayaja KOOPAMHAT MEHSETCS CO BPEMEHEM 110 3aKOHY

7= 2t%T — 4t7 — 5k. Bce BeTHUMHE npeacrasiensl B eqununax CU. Koopaunara y Touku A uepes 2
C OT HayaJia OTCYeTa paBHA

D18m; 2)12m;  3) SMm; 4 Owm
3. ABToMOOWIb nenaer moBopoT —paamycoM 50 m. Kakyio nambombiryro ckopocts ( B CU ) moxer
pa3BUBaTh aBTOMOOMIJIb , YTOOBI €r0 HE « 3aHECI0», €CIM KOI(PPHUIIMEHT TPEHHS CKOJBKCHHS pPaBEH
0,8.

Pegepar

Tematuka pedepaTosn:

O BpeMeHHU U ero U3MEpEHUH.

KoHneuHoCTh ¥ 6€CKOHEUHOCTh IPOCTPAHCTBA U BPEMEHHU.
Tunsl B3auMoaecTBUil U (yH/1TaMEHTAIbHbBIE BEIUYUHBI.
CrniocoOsI onpe/ieNieHrs yCKOPEHUs: CBOOOIHOTO MaIeHUsI.
3aKOHbBI COXPAHEHHUS U PUHLIUIIBI CHMMETPHH.
[Ipobnema NBMKEHUS] — OCHOBA HAYKH.

cgasrwnE

[IpesenTanus

Temaruka npe3eHTanuin

[To TemaTuke pedepaTos:

O BpeMEHU U ero u3MEepeHuH.

KoneuHocTs 1 6€CKOHEYHOCTh MTPOCTPAHCTBA U BPEMEHH.
Tunsl B3auMoAecTBHIA U (yHIaMEHTAIbHBIE BETUYUHBI.
CriocoOs1 onpeieNieHrs YCKOPEHHsST CBOOOTHOTO TIaJCHHUSI.
3aKOHBI COXpaHEHUs ¥ PUHITUITBI CAMMETPHH.
[Ipobnema aBUKEHNS — OCHOBA HAYKH.

ogakrwdE




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

3. DK3aMeH

BapuanT Ousiera
Yacts A
IIo yacTu A naTh pa3BepHYTbIil OTBET
Teopema IllIteiinepa. (4 6ama)
2. TemnoeMKoCTh raza. Y eiabHas, MOJSPHas TEIIOEMKOCTh, TEINIOEMKOCTh TPHU H3omporeccax. (4
0aJ1a)

=

Yacts B
ITo yacTu B: natb onpenesienue, chopMyJIMpPOBATH 3aKOH, OTBETUTH KPATKO
1. C xakoil CKOpOCThIO OyIyT ABHraThCs INAphl IOCIE HEYNPYroro yjaapa Imiapa Maccekl M,
JIBUTABIIIETOCS CO CKOPOCTHIO V, C HEITOIBIKHBIM IIApOM B/IBOE O0JIbIel Macchl. (1 6aswr)
2. aiite ompenencHue KOAPPHUIMEHTA TEIIONPOBOTHOCTH &. Kak mpu OOBIMHBIX TeMIlepaTypax OH
3aBUCHUT OT JIaBJIEHUS U OT MOJISIpHOM Macesl U ? (1 Gamn)

Yacrs C
Pemnts 3a1aun

3. 3apauva. lllap ckaTbiBaeTCs 110 HAKJIOHHOW IUIOCKOCTH JUIMHOM 7 M M YIJIOM HAaKJIOHA K TOPU30HTY
30°. OmpenenuTh KHHETHYECKYIO YHEPTHUIO IIapa B KOHIIE HAKJIOHHOH TuTocKocTH. Macca mapa 1 Kr.
(5 6ass10B)

4. 3apaya. HaiiTu mioTHOCT ra30Boi cMeCH BOOPOJA M KUCIOPO/a, €CJIM MacCOBBIE JI0JIM UX PaBHBI
coorBerctBeHHO 1\9 u 8\9. Cmecp Haxomutcst mpu aaBienud 100xIla u temmeparype 300K. (5
0a/1J710B)

5. Mertoanueckne ykazanus 1o npoueaype oeHuBaHus

OueHo4yHbIe MEPONPUATHSA

IIpouenypa nposeeHsi OLEHOYHOT0 MEPONPUSATHSA U HEO0OXO0AUMbIe METOANYECKHE YKA3aHUS

1. 3amura 1a60paTopHOi paboThI

[Tocne BbImoNHEHUS 1TaOOPATOPHON PaOOTHI CTYACHTOM MPECTABISAETCA OTYET, B KOTOPOM COJIEPIKUTCS:
HazBaHMe Jab0paTOpHOIl pabOTHI; 11eIh padOThI; MPUOOPHI U MaTepUabl; CXeMa IKCIIEPUMEHTaTbHON
YCTQHOBKH; OCHOBHBIE YpaBHEHUS M (POPMYJIIBL; TaOIHIIBI C pe3yIbTaTaMU SKCIEPUMEHTA; OTIPEIEIIEeHBI
HCKOMBI€ BEJIMUUHBI C MOAPOOHBIMH BBIYMCIECHUSMH; TTOCTPOEHBI IpapKy; BbIBEIEHbBI (POPMYJIBI IS
pacueTa NOrpenIHoCTel; pacCUUTaHbI IOTPEITHOCTH; 3aMCaH OKOHYATENIbHBINA PE3yNIbTaT ¢ y4ETOM




OueHoYHBIE MEPONIPUATHS

IIponenypa npoBeaeHNsi OLIEHOYHOI'0 MEPONPUATHS U HE00X0AUMbIe MeTOANYECKH e YKA3ZaHUS

MIPaBUJI OKPYTJICHUS; CACTIaH BBIBOJ, JTAaHBI OTBETHI Ha BOIPOCHI.
3amuTa OCyIIECTBISIETCS ITyTeM COOeCce0BaHMS C MTPENoJaBaTeieM Mo TeMe paboThl n 00padoTKe
M3MEPEHUH 10 BOIIpOocaM IS 3alIUThI Ja00opaTopHOoil paboThl. Bompock! BEICTaBICHBI B CBOOOAHOM
JOCTYIIE ISl CTYACHTOB.

CyMMapHBIil peHTHHT 3a 1abopaTopHyo paboTy cocTasisieT 2 Oamna, u3 HuX 1 6aru 3a 3aumry.
Kpurepun oneHKy 3amuThl 1a00paTOPHOM PabOTHI:

0,9- 1 6amn - OTIMYHOE MOHUMAHKUE TEMBI, BCECTOPOHHHE 3HAHUS, OTJIMYHBIC YMEHUS U BIIJICHUE
OIIBITOM TPAKTUYECKON AEATEILHOCTH, HEOOXOIMMBIE PE3YIbTaThl 00y4eHHs CHOPMUPOBAHBL, UX
Ka4eCcTBO OIICHEHO KOJIMYECTBOM 0AJIIOB, OJM3KUM K MAKCHMAIBHOMY.

0,70 — 0,8 6ayma - 1OCTaTOYHO MOJTHOE MOHUMAHUE TEMbI, XOPOIIINE 3HAHUS, YMEHHUS U OTIBIT
MPAKTUYECKOH IEATEIbHOCTH, HEOOXOAMMBIEC PE3YIIbTAaThl 00yYeHHS C(HOPMHUPOBAHBI, KAYECTBO HU
OJTHOTO U3 HHUX HE OI[CHEHO MUHMMAJIbHBIM KOJHMYECTBOM OAILIOB.

0,5-0,6 Gamma - mpuemiieMoe MOHUMAaHHUE TEMBI, YOBICTBOPUTEILHBIC 3HAHUSI, YMEHUS U OTIBIT
MPaKTHYECKOH JIESTENbHOCTH, HEOOX0AUMBIE Pe3yIIbTaThl 00y4eHUs: ChOPMUPOBAHBI, KAYECTBO
HEKOTOPBIX M3 HUX OI[CHEHO MUHUMAJILHBIM KOJIMYECTBOM OalioB.

He 3auteHo - pe3ynbTaThl 00y4eHUs] HE COOTBETCTBYIOT MUHHMAIIBHO JOCTaTOYHBIM TPEOOBAHMSIM, HIIH
paboTa BBINOJIHEHA MTOJTHOCTHIO HETPaBUIILHO, JIMOO criicaHa. B 3ToM cirydae CTyIeHT JOKeH
nepenenaTh padoTy ¥ MPEACTAaBUTh HOBBIM OTYET elIE pa3 Ha 3alluTy.

3amura /13

NJI3 cryneHTa COCTOMT U3 ABYX YaCTEH, Kax/1asi U3 KOTOPIX COJEPKHUT He MeHee 24 3a1a4, epeyeHb
KOTOPBIX HaXOAUTCA B TMYHOM BapuaHTe /I3 kax10ro cTyAeHTa, M UX TEMBI OXBaThIBAIOT BCE pa3eIIbl
MIPOrpPaMMbl TUCIUIUINHBI.

IIpenonaBaTens obecreunBaeT CBOEBPEMEHHOE MOTydYeHUe cTyIeHTaMu BapuaHToB 1/13, a Takke
IIPEIOCTABIIAET JJIEKTPOHHYIO CCBIIKY HA 3a1a4H.

Crynent npencrasiser M3 B nMCbMEHHOM WM B IEYaTHOM BUJE HA TPOBEPKY MPENOJABATENIO, B
COOTBETCTBUH € TPEOOBAHUAMHM IO OPOPMIICHHIO. Y KaKJ0T0 3aJaHus O00s3aTENIbHO YKa3bIBAETCS €r0
HOMEp, IPUBOAUTCS MTOJIHOCTBIO TEKCT YCIIOBUS 3a]1a4, AEJIAeTCs KpaTKas 3alluCh YCIOBHUSA 3a/1a4H,
nepeBo]] BHECHCTEMHBIX BennurH B CU. Pemenune kaxxaoro 3aanus JOMKHO OBITh MOJPOOHBIM, C
BKJIFOUEHUEM IIPOMEKYTOUHBIX PACUETOB, PACCYKIEHUH, IOSCHEHUH, C YKa3aHUEM HCIOJIb30BaHHBIX
3aKOHOB, IIPaBUJ U (POPMYIT; Y TIOTyYAEMBIX B KaXKIOM JACHCTBUM YMCIIEHHBIX BEIMUUH YKa3bIBAE€TCS
eIMHUIIA U3MEPEHNs (pa3MEepHOCTH); 3alUChIBAETCS OKOHUATEeNbHBIN OoTBeT. [IpumMep opopmieHus
IIPUBEJIEH B AJIEKTPOHHOM KYypCe.

N3 nposepsieT npenogaBaTellb, BEAYLIINI NPaKTUUECKUE 3aHATHUS.

3amura MJ13 npoBoauTcs B yemuoi uiu nucomenHot Gpopmax.
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1. Tlpu ycmuoui popme 3aIIUTHL, CTYIEHTY 334al0TCSl BOTIPOCHI IO MPUMEHEHHIO TEX MIIM UHBIX
3aKOHOB (DM3HKH, ONPEICICHUAM, HCKOMBIX BEJIMYMH, PapuuecKuM 3aBUCUMOCTSIM U JIp.

Kpurepunu ouenku NJ13:
3a MOJHOCTHIO MPaBWIBHO perieHHoe MJI3 1 oTBeTh Ha BCe BOMPOCHI CTABUTCSI MAKCUMAaJIbHBIN Oal.
Ecnu 3a1a4n penieHsl He NOTHOCTHIO WJIM CTYACHT HE OTBETHJI Ha BOIIPOCHI — OBl BHICTABIISIOTCS
MIPOIOPLIMOHAIBHO KOJMYECTBY BEPHO PEUICHHBIX M 3aIlMIICHHBIX 3a/1a4.

2. Tlpu nucvmennoti popme 3aUTHI, CTYIEHTY IPEASIaraeTcs PEIUTh P 33Ja4d Ha ITY TEMY.
Kpurepun onenku N/13:
3a MOJTHOCTHIO MPABUIILHO PEIICHHBIE 33]]a4l CTAaBUTCS MaKCUMANbHBIA Oayut. Ecim 3amaun periensr He
MOJIHOCTBIO — OAJUIbI BBICTABIISIOTCS IPOMOPIHUOHAIEHO KOJTMYECTBY BEPHO PEIICHHBIX 33/1a4.
B Teuenue Hepenu CTyISHT JOJDKEH PEIIUTh HE MeHee 3-X 3amad. /I3 cooTBeTCTBYeT TeMaTHKe
ayJTUTOPHBIX 3aHATHUI, YTO TOMOXKET CTYJIEHTY OCO3HATh 3HAUMMOCTb 3a/IaHUH, PEASIaraéMbIX JIs
CaMOCTOSITEITEHOTO BBITTOJIHEHHS.
Hap HepemeHHbIME 3a1a4aMi HEOOXOAMMO MPOBECTH pabOTy HaJ| OLIMOKAMH U CIATh MPENOIaBaTEINI0
(ecnu 3a1auu niepepeIIeHbl TPABUIBHO, 32 HUX BbIcTaBisieTcss 20% OT MaKCUMaIbHO BO3MOKHBIX
OaJITIOB)

Komnoksrnym

KosutokBryM mpoBOIUTCS JIJIsl IPOBEPKHU KaueCcTBa YCBOCHHUS MTPOUICHHOTO MaTeprasa B TUCbMECHHOM
BU/IE WJIM YCTHOU popMe BO BpeMs ayJUTOPHBIX 3aHATHI. BOIIPOCH K KOJIJIOKBUYMY BBICTABJICHBI Y
CTYJICHTOB B JIMYHOM KabuHeTe. CTy/IEeHT OTBEYACT Ha PsI/I MIPEIJIOKEHHBIX BOIIPOCOB, a IOTOM OeceryeT
¢ npenonasareneM. [1o pesynbraram cobeceoBaHus BHICTABIISETCS OLIEHKA.

Kpurepun onenuBanus:

9-10 6anyoB - OTAMYHOE IOHUMAHUE MPEAMETa, BCECTOPOHHUE 3HAHUS;

7-8 6aIoB - JOCTATOYHO IMOJTHOE TIOHUMAaHUE TIPEAMETa, XOPOIITUE 3HAHWS,;

5-6 6annoB - mpuemiieMoe MOHUMaHHe MPEAMETa, YAOBIETBOPUTEIHHBIC 3HAHUS.

KosutokBrymM mpuHUMAIOT TIPETIOAaBaTeI!, BEAYIIHE MPAKTUICCKUE U JTa00paTOPHBIC 3aHSITHSI.

KonrtponsHas pabora

KonTponpHast paboTa mpoBOIUTCS B TUCHbMEHHON (hopMe BO BpeMsi ayTUTOPHBIX 3aHATUH. CTYIeHTY
BBIJIA€TCS] MHAMBUAYAJIbHBIN BApUAHT C 3aJja4aMu, 10 NpoiaeHHON TeMe. CTyAEHT JOJDKEH MPEeJICTaBUTh
B ITMCEMEHHOM BH/JIE PEIlIEHUE MPEATOKEHHBIX 3a7a4, 0)OPMIIEHHBIX COOTBETCTBYIOIIUM 00pa3oM.

[Tpu opopmiennu 3amau 00s3aTEIBHO JETAeTCs KpaTKas 3alUCh YCIOBUS 3a/1a9, IEPEBOT
BHECUCTEMHBIX BelnYuH B CH, MOSCHSIOMNI PUCYHOK, 3alMUCHIBAIOTCS (PU3UYECKUE 3aKOHBI U
(hopMyIIBI, ETar0TCs MPOMEKYTOUHBIC BBIKIIAKHA U PACUYETHI, YKA3bIBAIOTCS €AMHUIIBI H3MEPEHUS
(pa3MepHOCTD) 3alMChIBACTCS OKOHYATEIHHBINA OTBET.

[TpenomaBaTens mpoBepsieT pabOTy U BHICTABIISET OIECHKY.
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Kpurepuu onienuBanus:

5 6aiioB - paboTa BBINOJIHEHA OTJIMYHO, PELIECHBI BCE 3aa4u.

4 banna - paboTa BEITIOJHEHA XOPOIIIO, €CTh HETOYHOCTH B padoTe.

3 Oayuta - paboTa BBINOJIHEHA YIOBJICTBOPUTEIBHO, €CTh OITMOKY WM HETOYETHI B 0()OPMIICHHH,
pelIeHbl He BCE 3a/1a4H.

TecTupoBaHue — HE3aBUCUMBII
koHTpoiab [TOKO

Tect opueHTHPOBaH Ha MPOBEPKY KIFOYEBBIX MPEIMETHBIX PE3YyIbTaTOB 00yUeHUS (KOHTPOJIUPYEMbBIE
WHUKATOPBI COOPMHUPOBAHHOCTU KOMIIETECHIIMI ) TI0 OCHOBHBIM pa3zieliaM U TeMaM JUCIUTLINHBI
B cemectpe mpoBoautcs n8a pyoexkusix TectupoBanus (PT). [{ns kaxmoro PT Ha ocHoBanuu rpadukoB
IIPOXOKICHMSI pa3esioB AUCUUIIINHBI «Pu3nka» pazpaboTad 0aHK 3a/laHUI B TeCTOBOU hopme u
€XeroIHo GOPMHUPYIOTCS OLIEHOYHBIE CPEACTBA (MHANBUAYAIIbHBIN OUJIET) A IPOBEICHUS
He3aBHCUMOTro KomnbtotepHoro tectupoanus (HKT).
CtpykTypa U coliepkaHue TecTa onpeenstorces 6a30Boil paboyeil mporpaMmoit
B pamkax kaxnoro PT npumensiercs ciienyroniasi CucTeMa OLCHUBAHHUS:

® 32 KaXJI0€ MPaBUJIbHO BHIMOJIHEHHOE 33J]aHHUE BBICTABIIAETCS | TeCTOBBIN Oa;

¢ 32 HEMPaBWJIbHO BBIMOJIHEHHOE WM HEBBIIOJIHEHHOE 3a/1aHue BeicTaBisieTcs (0 6aios;

e IS 33aJaHUIl ¢ BHIOOPOM HECKOJBKUX MPAaBHJIBHBIX OTBETOB, 3aJaHUil HA COOTBETCTBUE U

YCTaHOBJICHUE TIOCJIEA0BATEIBHOCTH IPETYCMOTPEHO YACTUYHOE OLICHUBAHUE.

MakcumanbHBIM CyMMapHBIA TECTOBBIN Oaiut 3a Kaxkaoe PT BHOCUTCS B peUTHHT-TIJIaH JUCITUTIINHBL,
KOTOpHBI coctaBnsieT 15 GamnoB. B cemectpe 3a nBa PT mo mucnumninae «®usukay, MPOBOAUMBIX B
pamkax HKT, makcuManbHO BO3MOXHBIN cyMMapHbIil 6amit — 30 6aios.

Crneundukanust W CTPYKTypa, a TakkKe JIEMOHCTPAI[MOHHBIM BapuanT Tecrta TOBOIUTCS
MpENoaBaTeNsIMA 10 CBEJCHHS CTYACHTOB HE MEHee, 4eM 3a | Mecsll A0 Hayajla TECTUPOBAHMS.
JleMOHCTpallMOHHAsi BEpCUsi TecTa pacrojaraercs Ha cadrte http://exam.tpu.ru B pasnene
«MeponpusTUs» U MOXKET OBITh BBIITOTHEHA KaXIbIM CTYJICHTOM HEOTPAHUUYEHHOE KOJIMYECTBO Pas3.

PT mpoBoauTcst B KOMIbIOTEpHO# hopme B ON-line pexxrme BO BpeMst KOH(EPEHII-HEETH B CEPETUHE
Y KOHIIE TEKYILETO CEMECTPA COTJIACHO PACTUCAHHUIO.

[IpopomxurensHOCTh TecTUpoBaHus — 90 MuHYT Oe3 mepepbiBa. OTCUET BpPEeMEHHM HAUMHAETCS C
MOMEHTa BxoJa cTylaeHTa B TecT. MHCTpyKTax, MPEAIIECTBYIONIMNA TECTUPOBAHUIO, HE BXOJIUT B
ykazaHHoe BpeMsi. CTyIeHT MOXET 3aKOHUUTh BBINIOJIHEHHE TecTa 40 UCTeUEHUsl OTBEAEHHOTO BPEMEHHU.

OTBETHI TECTUPYEMBIX MPOBEPSIOTCS aBTOMATHIECKHU 10 ATAJIOHAM, XPAHIIIUMCS B HH(POPMAIMOHHO-
MporpaMMHOM KoMiuiekce «OneHKa pe3yabTaTOB U KOMITETEHIIUN»

Jnst i ¢ orpaHMYeHHBIMU BO3MOKHOCTSIMU 3/I0POBbS. 1 MHBAJIUJIOB MPEAYCMOTPEHO MPOBEICHUE
TECTUPOBAHUS B aJaNTUPOBaHHON (hopme (C ydeToM UX 0coObIX MOTpeOHOCTEH, MpU HEOOXOAMMOCTH B
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OaHOYHOM hopMe), IPOAOIKUTETHHOCTh TECTUPOBAHUS COCTABHUT 135 MUHYT.

s cmyoenmos, He npoweowux PT 6 nepuod nposedenus mecmuposanusi npeodycmompeHa
B03MOJICHOCIb MECMUPOBAHUs 8 Pe3ePEHblll OeHb, KOMOPbIU HA3HAYAemCcs cpa3y nocie KoHgepeny-
Heoenu.

IIpu pesynvmame pybedxcrnozo mecmuposanus 6 6an108 u MeHee, 00yYaUUMCs NPedoCMAasIAencs 6
nepuoo mexkywjei NPoOMeNCYmouHol ammecmayuu 8603modicHocms nosmopro npoumu HKT 6 pesepenbiii
Oenb, coenacosannsiii ¢ bropo pacnucanuii TITY.

Pesynbrarel PT 06s13aTesibHO 00CYKIAI0TCSl HA KOHCYJIBTAIIUU C NPENOJIaBaTENIEM.

Pedepar

Temsbl pedepaToB BEICTABICHBI B TMYHOM KaOuHETe cTyaeHTa. CTYICHT BRIOUpPAET 3apaHee TeMy U3
CIMCKA U JienaeT pedepaT B COOTBETCTBUU C TPEOOBAHUSAMU U MPEJICTABISAET €ro Ha IPOBEPKY
npernoaBaTento. Pedepar nomkeH copepikarh: TUTYIBHBIN JIUCT, COAEpKaHNE paOdOTHI, AKTYaJIbHOCTH,
TEKCT JI0KJIaJia, BEIBOBI M CIIUCOK UCIOJIb3yeMoi uTeparypsl. [IpenogaBarens nposepser pedepar u
OLIEHUBAET €ro.

Kpurepuu onieHuBaHus:

3 bayuta - paboTa BBIIIOJIHEHA OTIMYHO, TIOJTHOCTBIO PACKPBITA TeMa pedepara.

2—-2,5 6amna - paGoTa BBEIIOJHEHA XOPOIIO, TOJIHOCTHIO pacKphbITa TeMa pedepara, ecTh HeJI0UEThI B
0(OpMIICHUH.

1-1,5 Ganna - paboTa BBIIOJIHEHA YAOBJIETBOPUTENBLHO, TEMa pedepara pacKpbiTa He MOJTHOCTHIO,
€CTh HEeJIOUEThl B 0)OPMIICHHH.

[IpesenTanus

CTyneHThI IPeJICTaBISAI0T CBOU MPE3EeHTAllNH 110 TeMaM pedepaToB Ha KoHpepeHl-Henene. Jloknaz ¢
MPE3CHTAIMEN TOJDKEH JUTUThCS He O6omee 7-10 munyT. [Ipe3enTanus 10KHA COACPKATH CIEAYIONIYIO
nH(pOpMaIIKIO: Ha3BaHHUE JOKIaa, GaMIIINU JOKIAAUYUKOB, aKTyallbHOCTb, UJLUTFOCTPAIUH (BHIEO),
OCHOBHEBIE CBEICHHS, TPaQHKH, BEIBOJIBI M CITUCOK JUTEpaTyphl. [locie gokana cTyaeHTH 331a10T
BOIPOCHI 10 TeME JTOKJIaAa, 00CYKIAIOT MPEATI0KEHHYIO TEMY U OLIEHUBAIOT BBICTYIIJICHHE.

Kpurepun onenuBanus:

3 Oanna - paboTa BHIOTHEHA OTJIMYHO, TOJTHOCTBIO PACKPBITA TEMa JOKJIA/a, XOPOIIO OPUEHTHPYETCS B
MPEJICTaBICHHOM MaTepualie TIPH OTBETaX Ha BOTPOCHL.

2—2,506amma - paboTa BBHIMOJIHEHA XOPOIIIO, TOJIHOCTHIO PACKPBITA TEMA JTOKJIA/a, €CTh HEJJOYETHI B
o(opMIICHNHN WITH TIITIOXO OPUEHTUPYETCS B TIPEACTABICHHOM MaTepHalie TIPH OTBETaX Ha BOTPOCHI.
1-1,5 6amma - paboTa BBIIIOJIHEHA YIOBIETBOPUTEIHHO, TEMA PACKPHITA HE MOJHOCTHIO, €CTh
He0YeThl B 0OPMIICHNH, TIIIOXO OPHEHTUPYETCS B TIPEACTABICHHOM MaTepHalle IIPU OTBETAX Ha
BOIPOCHI.

OK3aMeH

B coorBercTBum ¢ nmpukazamu ot 25.07.2018 r. No58/01 OO0 yTBEep:KACHUHU M BBEJICHUHU B JICHCTBHE
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«CuCTeMBI OLIEHUBAHUS PE3yJIbTATOB 00y4YeHHSI B TOMCKOM MOJIMTEXHUYECKOM YHUBEPCUTETE) H
No59/01 O6 yTBEepIKJIeHUU U BBEICHUH B ICUCTBUE HOBOU peaakiiuu «I1ookeHus: 0 mMpoBeIeH UK
TEKYIIEro KOHTPOJISI ¥ MPOMEXYTOUHOU artectanuu B TITY» sk3ameH no (u3HKe MPOBOIUTCS B YCTHOM
¢dopme. CTynieHTy BbAAETCSA HK3aMEHALIMOHHBINA OUIIET, CoAep KAl TEOPETHUECKHUE BOIPOCHI,
Ka4yeCTBEHHBIC M KOJIMYECTBEHHBIE 3a/1a4n. Kak/plii Bompoc Ouiera OIeHUBaThCs 0aioM (BCero o
owrery 20 6aJI0B).

DK3aMeH MPOXOAHT B YCTHOU opme.

CornacHo 1Ikajbl OLIEHUBAHUS PE3YJIbTATOB

18-20 6atoB (OTJIMYHO) - BCECTOPOHHUE 3HAHUS, OTINYHBIC YMEHUS U BJIAJICHUE OIBITOM
MPAKTUYECKON AESITENFHOCTH, HEOOXOAUMBIE PE3yNIbTaThl 00y4eHHsS CPOPMHUPOBAHBI

14-17 GannoB (X0po11I0) - TOCTATOYHO MOJHOE TOHUMAHUE MTPEIMETA, XOPOILINE 3HAHUS, YMEHUS U OIBIT
MIPAKTUYECKON AESITENFHOCTH, HEOOXOANMBIE Pe3yNbTaThl 00y4eHHs CPOPMHUPOBAHBI;

11-13 GannoB (yAOBIETBOPUTENIBHO) - IPUEMIIEMOE IOHUMAHUE IIPEIMETA, YI0BIETBOPUTEIbHBIE
3HAHUS, YMEHUS U OTIBIT MPAKTUYECKOU IEATEIbHOCTH, HEOOXOIUMBIE PE3yIbTaThl 00yUeHUs
c(OpMHPOBAHHI;

0-10 6an0B (HEYIOBIETBOPUTEIHHO) - PE3YNIbTAThl 00YUEHHSI HE COOTBETCTBYIOT MUHUMAJIHHO
JOCTaTOYHBIM TPEOOBAHUSIM.

Pe3ynbTarhl MpoMeXyTOYHOM aTTecTalui OQOPMIISIFOTCS] BEIOMOCTBIO U BHOCSATCS B 3a4ETHYIO KHIKKY
o0ydJaromierocs.




