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1. Poab gucuunmiunsl «PU3UKA 3» B popMupoBaHuM KOMIIETEHIHH BHINYCKHUKA:

CocrasJsioniue pe3ybTaTOB 0CBOCHHS

duieMenT Kon NuaukaTopsl 10CTHKEHUS] KOMIIETeH Ui B
. (ZecKpUNTOPHI KOMIIeTeHMil)
oﬁpasosaTenbﬂon KOMIIETEHIIN
Cemec HaunmenoBanue
NMPOrpaMMbl "
porp Tp KOMITeTeHIUHU Kon H
(AMCUMIINHA, anMeHOBaHHE HHIAKATOPA
MHANKATO Kon HaumeHoBaHHue
npaktuka, F'HA) . JOCTHKEHHUSI
VK(Y)- Bnaneet onbiToM IpUMEHEHUS
1.1B1 3aKOHOB €CTECTBEHHBIX HayK U
MaTeMaTHIECKUX METOAOB M MOJIEIeH
JUTSL pEIICHNUS 33129 TEOPETHICCKOTO
¥ TIPUKIIATHOTO XapaKTepa
N.YK(Y)- | AranmsupyeT 3amaqy, BT
1.1 ee 0a30BBIE COCTABIIAIOIINE
VK(Y)- YMeert pemiath 3a1a4u
1.1V1 TEOPETUYECKOTO U MPUKIIATHOTO
xapakTepa
YK(VY)-1.131 | 3HaeT 3aKOHBI €ECTECTBEHHBIX HAYK U
Crioco0eH OCYIIEeCTBIIATh MaTeMaTHYECKUE METOIbI
KPUTHYECKHi{ aHamu3 TEOPETUYECKOT0 XapaKTepa
NPOGIEMHBIX CHTYALHA YK(Y)- Brnaneer PempORyKTHBHbIMH
®Du3uka 3 4 YK(Y)-1 1.2B1 METOJIaMHU T03HaBaTEIbHON
Ha OCHOBE CHCTEMHOTO :
6 JESITEIBHOCTH ¥ MBICITHUTEIbHBIMU
TIOAXOAa, BRIPa0ATRIBATE OTIepanrsIMH IS PEIICHUS 32124
CTpaTeruro NCUCTBUN OCyLIECTBIIAET TOHUCK, €CTECTBEHHOHAYUYHBIX AUCLUILINH
BEIJICISIET ¥ PAHXKUPYET
WHPOPMALINIO HA OCHOBE
N.YK(Y)- YK(V)- Ymeer 00001maTh ycBaeMbIe 3HAHHSA
CHCTEMHOT'O TIOAX0/1a
1.2 1.2V1 €CTECTBCHHBIX HAYK KATCTOPHSIMH
METOJIOB MO3HAHM T CHCTEMHOTO aHAJIM32 U MOAX01a 1
pemIeHusA  3a4adq 110 MBICJIUTEJIHBIMU ONIEPALUIMHU
pa3IMYHbIM THIIAM 3aIIPOCOB aHaJIn3a, CUHTE3a, CPaBHCHUS U
OIICHKHU
YK(V)-1.231 | 3HaeT penpoayKTHBHBIE METO/IBI

MO3HABATEILHOU eI TEILHOCTH,
MPU3HAKK CUCTEMHOTIO MOAX0a 1
CHCTEMHOI0 aHaJn3a




DJieMeHT
00pa3oBaTeIbHOM
NPOrpaMmbl
(AucuunIuHa,
npaktuka, F'HA)

Cemec
TP

CocrasJsioniue pe3ybTaTOB 0CBOCHHS

Kon MHauKkaTophbl JOCTHIKEHUS] KOMIIETeHIHii .
(ZecKpUNTOPHI KOMIIeTeHMii)
KOMITeTEeHIH
HaumenoBanue
u
KOMITeTeHIUHU Kox
HanmMeHOBaHMEe HHIUKATOPA
MHANKATO Kon HaumeHoBaHHue
JOCTHIKEHHST
pa
OIIK(Y)- Brnageet onbITOM MIaHUPOBAHUS U
1.3B1 npoBeaeHus GUINUECKUX
HCCIIeIOBAaHUN B 001aCTH MEXaHUKH U
TEPMOJMHAMUKH aJIeKBATHBIMHU
IKCIEPUMEHTAbHBIMUA METOAMH,
OLIEHKH TOYHOCTH U MOTPEITHOCTH
c 6 HU3MEPEHUH, aHaJIN3a TTOJTyIeHHBIX
MOCOOCH HMCIONIB30BaATh DE3yTHTATOR
0a30BbIc 3HAHUS
€CTECTBEHHOHAYYHBIX JleMOHCTpHUPYET OHUMaHKE
MCHUILTHH B i
A ](-1[) . (u3HIECKHX ABICHHH 1 OTIK(Y)- | YMeer BBHIOMpATh 3aKOHOMEPHOCTH
npodeccroHabHOI
p HNPpUMEHACT 3aKOHBI MCXaHUKH, 1.3V1 JUTSL PEIICHAS 33124 MEXAHHUKH
JICATEIIEHOCTH, TIPUMEHATD | 17 o ) | Tepmommmamuxu
OIIK(Y)-1 | Meroabl MAaTEMaTHYECKOIO ’ 13 ’ TEPMOJMHAMUKH, UCXOJs U3 aHaIM3a
- -1, JNEKTPUYECTBA U MATHETH3MA, YCIIOBHS, OGBACHATE Ha YPOBHE
MOJIEIMPOBAHMYS, OCHOB OIITHKH, KBAHTOBOH THIIOTE3 OTKIOHEHHS TTOJYYEHHBIX
TEOPETUIECKOTO U MEXaHUKH 1 aTOMHOH (pU3HKH IKCIIEPUMEHTAIIBHBIX TAHHBIX OT
IKCIEPUMEHTAIILHOTO B MH)KEHEPHOH J€ITEILHOCTH M3BECTHBIX TEOPETHHUECKHX H
HCCIIeIOBaHUS N
a IKCIEPUMEHTAIIbHBIX 3aBUCUMOCTEH
OIIK(Y)- 3HaeT GyHIaMEHTaIbHBIE 3aKOHBI
1.331 MEXaHUKH U TePMOTUHAMUKN

2. INToka3zaTesu U MeTOALI OLICHUBAHUSA




IlnanupyemMble pe3yIbTaThl 00yYeHHS 0 TUCHHILINHE

Kon unaukaropa
JOCTHKEHUS

HaunmeHoBanue pa3aeaa
JAUCHHUILTHHBI

MeToabl OLIeHMBAHUSI

Kon HaunmenoBanue KOHTPOJIMPYeMOit (oueHOYHBIE MEPONIPHSITHST)
KOMIIETCHITUHA (HJIH ce
YacTH)

P11 | [IpumeHSATH 3HAHHS OOIIUX 3aKOHOB, TEOPHH, N.YK(VY)-1.1 DJIeKTPOMarHuTHhIC 3ammrta /13, konTponbHas
ypaBHeHuit, MeTon0B (u3uky npyu pemenun 3axad B | LYK(Y)-1.2 BONHEL. BonHoBas onTuka | paboTa, TeCTHpOBaHKE
poeCCHOHANBHOM AEATENBHOCTH H.OMK(Y)-1.3 KsanToBas (usuka. TectnpoBarue — He3aBUCHMBIH

koHTpoib [TOKO
®du3uka aTOMOB, MOJIEKYII,
aTOMHOTO si/Ipa U
AJIEMEHTAPHBIX YACTHII

PJ12 | BeimonaHsaTh GU3NYECKUIl SKCTIEPUMEHT C N.YK(VY)-1.2 DNeKTpOMarHuTHhIE 3amura 0T4eTa, KOHTPOJIbHAS
IIpHBIICYEHHEM MeToI0B MaTeMatHueckoii cratuctuxu| U.OIIK(Y)-1.3 BOJIHBL. BonmHOBast onTuka | padora
u AT KBanToBas ¢usuka.

®usuka aTOMOB, MOJIEKYI,
aTOMHOTO SApa U
3JIEMEHTAPHBIX YACTHUII

PJ13 | Biagerp MeTOJjaMU TEOPETUUECKOTO U N.YK(VY)-1.2 DNIeKTpOMarHUTHBIC 3ammra otyera, 3ammra 1MJ13,
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS, METOJITAMH N.OIK(Y)-1.3 BOJIHBI. BontHOBas ontka | KOHTPOIIbHAs paboTa,
noucka u 06paboTku nH(GOPMALUK, METOIAMHE KsanToBas (usmka. TCCTUPOBAHNC 5

TectupoBaHue — HE3aBUCUMBII
peuieHus 3a/1a4 ¢ NPUBJICUYEHUEM MTOTYYEHHBIX ®du3nka aTOMOB, MOJIEKYJI,
5 koHTpoib [TOKO
3HaHUI aTOMHOTO siApa U
3JI€MEHTaPHBIX YACTHUII

P14 | Bnamers OCHOBHBIMH NpUEMaMu 00pabOTKU U N.YK(VY)-1.1 DNeKTpOMarHuTHhIE 3amura oT4eTa: aHaJlu3

aHATN3a SKCIIEPUMEHTATBHBIX TaHHbIX, modydennsix | M. YK(Y)-1.2 BOJIHBL. BoHOBAs oNTHKA | SKCHEPUMEHTAIBHBIX
M.OIK(Y)-1.3 KBanrtoBas ¢duzuka.

MIPU TEOPETUUYECKUX U IKCIIEPUMEHTATBHBIX
HccaeA0BaHUAX ¢ ucnoiab3oBanuem 1K u
MPUKJIAHBIX TPOIPAMMHBIX CPEACTB KOMITbIOTEPHOM

du3uka aTOMOB, MOJICKYI,
ATOMHOTI'O sAapa U

pe3yabTaTOB, MPOBEPKA
HABBIKOB pa0OTHI €
MPUKJIAHBIMH IPOTPAMMaMHU U
CpPEeACTBAMHU KOMIIBIOTEPHOM




rpaduKu

AJIEMEHTAPHBIX YacTUI] | TpapuKu

3. HIkaja oueHUBAHUSA
ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyYEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHWBaHUS Pe3yabTaTOB 00y4eHus: B TOMCKOM MONUTEXHUYECKOM yHHBepcuTeTe (CrucTema oleHuBaHU)» (B ICHCTBYIOIIEH pelTaKInm).
Hcnonb3yercst OamibHO-PEHTHHIOBasi CUCTEMa OLICHMBAaHUS pe3yiabTaToB oOyueHus. MToroBas oneHka (TpaAMLMOHHAs M JIMTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (M3ydenue mucummuinH, YUWPC, HUPC, kypcoBoe NpOEKTHpPOBAHHWE, NPAKTHKH) ONPEIASISICTCS CyMMOW OalUIOB IO
pe3yiabTaTaM TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluy (MTOroBast peUTHHIoBast oljeHka - MakcuMyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJIHHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCPOIIPHUATHA TCKYHUICIO KOHTPOJIA H HpOMeH(YTOqHOﬁ aTTeCTalluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peff'ITI/IHF-HJIaHOM JUCHHUIIINHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

%o BBLINIOJTHEHUSA

CooTBeTCTBHE

OmnpenesieHne OeHKH

3a/1aHusA TPaJAMLHOHHON OlleHKe

90%+100% «OTIN4HO» OTnryHOE MOHMMAHUE IIPEIMETa, BCECTOPOHHUE 3HAHUS, OTJINYHbIE YMEHHUS U BJIa/IeHUE ONBITOM
MIPAKTUYECKOH 1eATEIbHOCTH, HEOOX0AUMBIE PE3YJIbTaThl 00yUeHHsI CHOPMHUPOBAHBI, UX KAYECTBO OLICHEHO
KOJIMYECTBOM OAJIIOB, OJIM3KUM K MAKCHMAaJTbHOMY

70% - 89% «Xopomo» JIOCTaTOuHO MOJTHOE TOHUMAaHKE MPeAMETa, XOPOIINe 3HAHUS, YMEHUS U ONbIT MPaKTUYECKON
JeSITeIbHOCTH, HEOOXOTUMBIE PE3YIbTaThl 00ydeHUs! CPOPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE
OLIEHEHO MUHHUMAJIbHBIM KOJINYECTBOM 0aJlIOB

55% - 69% «Y IOBIL» [IpuemneMmoe moHMMaHMe MMPEAMETA, YOBIETBOPUTEIbHBIEC 3HAHUS, YMEHUS U OIBIT MPAKTUYECKOM

ACATCIIBHOCTH, HCO6XO,Z[I/IMLIC PE3YIbTAaThI 06yquI/151 C(I)OpMHpOBaHLI, KauCCTBO HCKOTOPBIX U3 HUX OLCHCHO
MHHHMAJIBbHEIM KOJIMYECTBOM 0ajIIoB

0% - 54%

«Heynosn.»

Pe3y.]'IBTaTI)I O6y’~IeHI/I$I HC COOTBCTCTBYIOT MUHHUMAJIBHO JOCTATOYHBIM Tpe6OBaHH$IM

[IIxana 1st OLIEHOYHBIX MEPONPHUATHI 3K3aMEHA

% BBINOJHEHHUS
3aJ]aHUil JK3aMeHa

JK3ameH,
0as

CooTBeTcTBHE
TPaJULIHOHHON OLEHKe

OnpenesieHne OLEHKU

90%+100%

18+20

«OTIn4HOY

OTIUYHOE TOHUMAaHHE npeaMeTa, BCECTOPOHHUEC 3HAHUA, OTJIMYHBIC YMCHUA 1 BJIAJICHUE OIIBITOM HpaKTI/I‘ICCKOﬁ JCATCIBHOCTH,




HeO6XOZ[I/IMLI€ PE3YyJIbTAThI O6y‘{eHI/IH C(l)OpMI/IpOBaHI)I, HUX Ka4CCTBO OLICHCHO KOJIHMYCCTBOM 6aJ'IJ'IOB, ONIM3KHM K MaKCUMaJIbHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE TOHUMAaHUE NPEeIMETa, XOPOIIe 3HAHUS, YMEHHUS H OIIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0alioB
55% - 69% 11+13 «Y IOBIL» [MpuemireMoe MOHUMaHKUE TIPEAMETA, YIOBICTBOPUTEIGHBIC 3HAHNS, YMEHUS U OIBIT IPAKTHIECKON AeITEIbHOCTH, HEOOXOIUMBIC
[pe3yNbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHHMAJILHBIM KOJIMUECTBOM OaIlJIOB
0% - 54% 0+10 «Heymosi.» PesynbraTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUAM
[IIxana a5t O1EHOYHBIX MEPONPUSITUN U UTOTOBOM OIEHKH IO JUCIHUILIINHE
Crenenn
chopmMupoBaHHOCTH Ban CoorBercTBHE Onpeeenne oLeHKH
pe3yabTaToB Tpannuuonﬂoﬁ OLCHKEe P u
o0yueHust
90% + 100% | 90+ 100 «OTIMIHO» OT1nuyHOE TOHMMaHKE TIPEIMETa, BCECTOPOHHHUE 3HAHMUS, OTINYHBIC YMEHUS 1 BJIICHUE OMBITOM MIPAKTHUECKOH AEATEILHOCTH,
HEOOXOANMBIE PE3YNIbTAaThl 00ydeHHs ChOPMHUPOBAHBI, X KAUYECTBO OLICHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO MOJIHOE TOHUMAHHUE PEIMETa, XOPOIIE 3HAHMUS, YMEHHS H OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHUs CHOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIICHEHO MUHUMAJILHBIM KOJIHIECTBOM OajlIoB
55% + 69% 55+69 «Y IOBIL» [Ipuemnemoe MoHNMaHKUE IPEAMETA, YIOBICTBOPUTEIbHBIEC 3HAHHS, YMEHHS U OIIBIT IPAKTUUECKOH AeITeNbHOCTH, HEOOXOANMBIE
pe3yabTaThl 00yueHus CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHEHO MHHAMAJIbHBIM KOJHUYECTBOM OaJlsIOB
55% + 100% | 55+ 100 «3a4TeHo» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHHMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «HeymoBi.»/ PesynbTarel 00yueHus: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM

«He 3auteno»

4. TlepeyeHb TUNMOBBIX 3aJaHUI

OueHo4yHbIe MEPONPUATHSA

IIpuMepbI TUIIOBBIX KOHTPOJIbHBIX 32/1aHUI

1. 3amuTa 1a00opaTOpHON paboThHI

Bompocsr:

1. Uem myd €CTECTBEHHBIN OTIMYAETCS OT MOJISPHU30BAHHOTO?

2. KaKI/Ie BCIICCTBA HA3BIBAKOTCS OIITUYCCKU aKTI/IBHBIMI/I?

3. Kakue BubI ONITHUECKU aKTUBHBIX BelecTB Bol 3Haere?

4. B uém cocrout runoreza dapases, 00bACHSIIONIAs SBICHNUE BPAIICHUS TIIOCKOCTH MOJISPU3AIUN B
ONTHUYECKU aKTUBHBIX BEIIECTBaX?

5. OT Yero 3aBUCHUT erJ'I BpaHIeHHSI IIJIOCKOCTHU nonﬂpmam/m B OIITUYCCKHN AKTUBHBIX paCTBOan
BEIIECTB?

6. [Touemy B OmbITax MO BPAIICHUIO MJIOCKOCTH MOJISPU3ANHA HEOOXOIMMO HCIIOIB30BaTh




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

MOHOXPOMAaTHYECKHUM CBET?

3amura NJ13

Judpakiumonnas pemetka, cogepxaias 400 mtpuxoB Ha 1 MM, OCBelIaeTcs MOHOXPOMATHUYECKUM
cBeToM ¢ anuHoi BonHb! 0,6MkM. Haiitu olmiee uncino nupakiMOHHBIX MaKCUMYMOB, KOTOpPBIE JJaeT
pelieTka U yroil AMQPpakIuy MOCIeTHEr0 MaKCUMyMa.
Bompocsr:

1. Yro Ha3bIBaeTcs AUGPAKIIMOHHON PEIIETKOMN?

2. Yro HazpIBaeTCs MOCTOSHHON AU(PPAKIIMOHHON PEIIeTKU M KaK ONPEAeTTUTh e€, eCly 3aJaH0 YTO

Ha 1 mm npuxoautcs 400 mTpuxoB?
3. Kak onpenenuts uncino audpakiimOHHBIX MAKCUMYMOB?

Konnoksuym

Bompocsr:
1. T'unore3a ae bpoilya. DkciepuMeHTalIbHbIE TOATBEPKACHUS CYILIECTBOBAaHUS BOJIH 1€ bpoiins.
2. BpemenHnoe u craumonapHoe ypaBHeHus Llpenunrepa.
3. Artom Bonopoxa o bopy. [Mocrymarsr bopa.

KonTponbnas pabota

Bompocsr:

1. Yacrtuina HaxoAMTCS B YETBEPTOM BO30YKJICHHOM COCTOSHUU B MOTCHIIMAIBHOM SIIMKE IUPUHOU
L. Ompenenutb, B Kakux Touykax HHTepBana 0<X<3L/4 BepoATHOCTh HAXOXKICHUS YACTHIIBI
MUHHUMAaJIbHA.

2. B noTeHIUaIbHOM SIIMKE HIMPUHOM 10%cm CIIEKTp 3JIEKTPOHA HOCUT JTUCKPETHBIN XapakTep. byner
JI CIIEKTP Oi-4ACTHIIBI B 9TOM K€ SIIIIMKE HOCUTH TAKOM K€ Xapakrep?

3. Omnpenenuts MOTCHIUATBHYIO, KHHETHICCKYIO W TIOJIHYIO DHEPTHH JJICKTPOHA, HAXOJSIIIETOCS Ha
MepBoii OpOUTE B aTOME BOJOPOIA.

4. Haiftu HauOONBIIYI0O W HAWMEHBIIYIO JJIMHBI BOJIH B MEPBOM HWH(PaKpacHON cepuu CIEKTpa
Bogopoja (cepun [lamena).

TecTrupoBaHue — HE3ABUCUMBII
koHTpoJsib [TOKO

Bormpocsr:
1. B Bakyy™Me pacmpocTpaHseTcsi BIOJIb OCH X TIOCKAs DJIEKTPOMArHUTHAsE BOJTHA. AMIUTATYIA
HaNpsHKEHHOCTHU 3JIEKTPUYECKOT0 1o BOJIHBI Efy paBHa 18,8 B/M. AMmuinTyaa HanpskEHHOCTH
MarHuTHOTO TI0JI BOJHBI Hy, paBHa (B CHN)
£0=8,85-10 2 ®/m; po=4n1-10 Tu/m

1) 0,05; 2)0,20; 3)0,10; 4)0,15.
2. Ecnu ontuyeckast pa3HOCTh X0J1a IBYX MHTEP(PEPUPYIOIIUX BOJIH MOHOXPOMATUYECKOTO CBETa

paBHa 0,3\ TO pa3HOCTH (ha3 3THX BOJH paBHA
1)24n; 2)0,3w; 3)0,6m; 4)1,2xn.




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

3. KBanTsl cBera c sHeprueii 4,9 5B BbIppIBalOT (OTOIEKTPOHBI U3 MeTaIIa ¢ paboToi Beixoaa 4,5 3B.
MaxkcuManbHBIH HMITYJIBC, TIEpeaBacMblil MIOBEPXHOCTH METAJUIA TIPU BBIJIETE KAXKIOTO JIEKTPOHA.
paeen  CH.
(Macca sexrpona Me=9,1+10 > kr; 15B=1,6-10"" JIx)

1) 341x10® 2) 6,90«10 % 3) 10,35%10 ° 4) 13,80%10 %

Pedepar TemaTtuka pedepatos:

1. AromHas SHEpreTuka — peakTopbl Ha OBICTPBIX HEUTPOHAX

2. llepcniexTrBa TEPMOSICPHOI SHEPTETUKH

3. HUcropus kocmonaBTuku B CCCP u PO

4. CoBpemeHHbIe TPoOIEMBbI aCTPODUZUKI

5. HonHble qBUTATENN A1 KOCMUYECKUX allllapaToB

6. dusmnyeckue NPUHIMIIBI COBPEMEHHON ONTUYECKOU CBSI3U
[Ipe3enTanus Temartuka npe3eHTanuii:

10 TeMaTuKe pedeparon

DKk3amMeH TeopeTnueckue BONPoOCHI

1. 3aryxaromme koyie0aHus B KojiebaTeIbHOM KOHTYpe. JlekpeMeHT 3aTyxanusl. (4 6a/10B)
2. Yacruia B MOTEHIUAILHOM siMe. (4 6aJI10B)
KauecTBeHnHbIe 32124
Uro Takoe untepdepenius ceta? [Ipu kakux yciaoBUsX oHa HaOMO1aeTCs?
Uewm ronorpadus otinyaercs oT Gpororpaduu?
Urto Takoe nonsipuzanus’?
UYro Takoe cepoe Teno? AOCOIIOTHO YEpPHOE TENO0?
BriBectu dpopmyny paamyca bopoBckoit opOUTEI.
Ko.lmquTBeHHble 3a1a4u
1. OmpenenuTh paccTOSTHUE MEXY IEHTPATHHON U MATON CBETIBIMU MOJIOCAMH, €CIIH YTOJ MEXKIY
3epkatamu Openesnst 2001, Jlmuna BosHbl 600HM. MicTounuk HaxoauTcst Ha pacctossHud 20cM OT
JIMHUU NIEPECEUCHHUS 3 (PKaJI U Ha PacCTOSHUHU 2M OT 3KpaHa. (4 0asia)
2. Yacruma maccoit 10™"kr B MOTEHIMAILHOM smuKe MupuHOW 0,3HM. BBUUCIATE pa3sHOCTH
SHEPTHUM YETBEPTOTO U MATOr0 SHEPTeTUUECKUX YPOBHEHN YacTUllbl. OTBET BBIPA3UTh B AJEKTPOH-
BosbTax. (4 0asia)

SIS




5. MeToanuyecKue YKa3aHHu4 110 Ipoueaype oueHuBaHusd

OueHoOYHBIE MEPONIPUATHS

IIponenypa npoBeaeHNsi OLIEHOYHOI'0 MEPONPUATHS U HE00X0IUMbIe MeTOANYECKHEe YKA3ZaHUS

1. 3amura 1a00paTopHOi paboThI

[Tocne BeIMOTHEHUS TAOOPATOPHOIN PaOOTHI CTYICHTOM MPEACTABIISECTCS OTYET, B KOTOPOM COICPKUTCS:
Ha3BaHHe Ja00paToOpHOIl pabOTHI; 11eTh PadOThI; MPUOOPHI U MaTepUAIbl; CXeMa IKCIIEPUMEHTAIbHON
YCTaHOBKH; OCHOBHBIE YpaBHEHUS ¥ (POPMYIIBI; TAOIUIIBI C Pe3yIbTaTaMU SKCIIEPUMEHTA; OIIPE/ICIICHBI
HCKOMBIE BEJTMYUHBI C MTOAPOOHBIMH BBIYHCICHUSMU; TIOCTPOEHBI IpapUKH; BbIBEIEHbBI POPMYJIBI IS
pacdera orpeurHoCTel; pacCYMTAHbI MOTPENTHOCTH; 3alMCaH OKOHYATEIBHBIA PE3yabTaT C YIETOM
MIpaBWJI OKPYTJICHUS; CAENaH BBIBO/, IaHBI OTBETHI HA BOIIPOCHI.

3amuTa OCyIIeCTBISETCS IyTeM COOSCEeIOBaHUS C MPEIOoIaBaTeIeM 10 TeMe paboThl M 00padoTKe
M3MEpEeHuil o BOMpocaMm JIsl 3aIUThI TabopaTopHOi paboThl. Bompockl BEICTaBIEHBI B CBOOOIHOM
JOCTYTIE JUIsl CTY/IE€HTOB.

CymMmapHbIil pedTHHT 3a 1abopaTopHyIo paboTy cocTaBiser 2 6asuia, u3 HuX 1 0asi 3a 3amuTy.
Kpurepuu onieHku 3amuThl 1a00paTopHON pabOTHI:

0,9- 1 6amn - oTIIMYHOE TOHUMAaHKUE TEMbI, BCECTOPOHHUE 3HAHUS, OTJIMYHbIC YMEHUS U BIIAJICHHE
OIIBITOM MPAKTUIECKON JACSITEILHOCTH, HEOOXOUMBIE Pe3yIbTaThl 00yUeHUsT CHOPMUPOBAHBI, UX
KauecTBO OI[EHEHO KOJIMYECTBOM OalIoB, OJM3KUM K MAaKCUMAIbHOMY.

0,70 — 0,8 bayma - TOCTAaTOYHO TIOJTHOE MMOHMMAHHUE TEMBI, XOPOIIINE 3HAHUS, YMCHHUS U OTIBIT
MIPaKTUYECKON JAESITENFHOCTH, HEOOXOANUMBIE pe3yIbTaThl 00yueHHUs! CPOPMUPOBAHBI, KAUECTBO HU
OJTHOTO M3 HUX HE OIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM OAJLIOB.

0,5-0,6 Gamna - mpuemsemMoe MOHUMaHUE TEMBI, YIOBIETBOPUTEIbHBIC 3HAHUS, YMEHUS U OIBIT
MIPAKTUIECKON JCSITEILHOCTH, HEOOXOAMMBIC PE3yIIbTaThl 00y4eHUsT COPMHUPOBAHBI, KAUECTBO
HEKOTOPBIX M3 HUX OIICHEHO MHHUMAJLHBIM KOJHMYECTBOM OaslioB.

He 3auTteHo - pe3ynbTaThl 00y4eHUsI HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBAHUSIM, UITH
paboTa BBIMIOJIHEHA TTOJTHOCTHIO HETIPAaBUIIBHO, INOO criucaHa. B 9ToM ciydyae CTyAeHT JOJIKEeH
nepenenarb padboTy U MPEJCTABUTh HOBBIM OTYET elIé pa3 Ha 3allluTy.

2. Samura UJ13

N3 cTyneHTa COCTOUT U3 ABYX YacTel, KaXK/1ash U3 KOTOPBIX COMEPIKUT He MeHee 24 3aad, IepeueHb
KOTOPBIX HAXOJUTCA B TUYHOM BAPUAHTEC I/UI?) KaXXI0ro CTyJ€HTa, U UX TEMbI OXBATbIBAOT BCC pa3aciibl
MIPOrPaMMBbI TUCUUILIAHBI.

[IpenomaBaTenp oOecniednBaeT CBOEBPEMEHHOE TIOJTydeHHE CTyieHTaMu BapuanToB MJ13, a Taxke
MPEIOCTABIISIET JIEKTPOHHYIO CCBUIKY Ha 3aJ1auu.

Crynent npencrasnsetr /{3 B mucbMEHHOM WM B TIEYaTHOM BHJI€ HA MPOBEPKY MPETOABATEIIO, B
COOTBETCTBUU C TPeOOBAaHUSAMU MO OPOPMIICHHIO. Y KaXKIOTO 3a/IaHusl 0053aTeIbHO YKa3bIBACTCS €T0
HOMED, MPUBOJUTCS MOJHOCTBIO TEKCT YCIOBUS 3a/1a4, I€JIaeTCs KpaTKas 3alliCh YCIOBUS 3a/1a4H,
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nepeBo/l BHECHCTEMHBIX BemnuuH B CH. Pemenue kaxaoro 3a1anust 10JHKHO OBITH TOAPOOHBIM, C
BKJIIOUEHHEM IPOMEKYTOUHBIX PACYETOB, PACCYXKICHUH, MOSCHEHUH, C yKa3aHUEM UCIOJIb30BaHHBIX
3aKOHOB, IPAaBWJI U (POPMYII; Y MOJTyYaEMbIX B KaXIOM JCHCTBUY YMCICHHBIX BEJTMUUH YKa3bIBACTCS
€IMHUIIa U3MEPEHUs (Pa3MEPHOCTh); 3alMCBhIBAETCSl OKOHYATeNbHbIN oTBeT. [Ipumep opopmiienus
IIPUBEZIEH B AJIEKTPOHHOM KypCe.
NJI3 mpoBepsieT npenoiaBaTenb, BEAYIIUNA MPAKTUYECKUE 3aHATHS.
3amra /13 npoBoauTCs B ycmHou Winn nucbmeHHou hopmax.

1. Tlpu ycmmuoti dopme 3alIUTHI, CTYACHTY 33/1al0TCS BOIIPOCHI [0 MPUMEHEHHUIO TeX UM UHBIX

3aKOHOB (PU3HKH, OTIPEICIIEHUSIM, HCKOMBIX BETMYNH, TPAPUUIECKUM 3aBUCHMOCTSIM U JIp.

Kpurepuu onenku MJ13:
3a MOJHOCTHIO MpaBUIIbHO pemeHHoe /I3 1 oTBeThI Ha BCe BOMPOCHI CTABUTCS MAKCUMAJIbHBIN OaJl.
Ecnu 3amaun penieHbl He MOJHOCThIO WITU CTYACHT HE OTBETUJI Ha BOIIPOCHI — OAJITbI BHICTABIISIFOTCS
[IPOIOPLIMOHAJIBHO KOJMYECTBY BEPHO PEUICHHBIX U 3allMIICHHbIX 3a/1a4.

2. llpu nucemennou hopme 3alUThI, CTYACHTY MpeIaracTcsi pelIuTh P 3a/1ad Ha ATy TEMY.
Kpurepuu ouenxu 1J13:
3a MOJIHOCTHIO MPABUIBLHO PEIIEHHBIE 3a/1a4K CTABUTCS MaKCUMaIbHBINA Oamt. Ecnu 3amaun perieHs! He
MOJIHOCTBbIO — OAJUIbI BBICTABJISIOTCS IPONOPLIUOHAIBHO KOJIMYECTBY BEPHO PELICHHBIX 3a/1a4.
B TedyeHue Henenu CTYJEHT NOJDKEH PELIUTh He MeHee 3-X 3a1a4d. /I3 cOOTBETCTBYET TeMaTHKe
ayJTUTOPHBIX 3aHATUH, YTO MOMOXET CTY/IEHTY OCO3HATh 3HAUMMOCTb 3a/IaHUM, MpeIaraeMbIX JUIs
CaMOCTOSITEJILHOTO BBIITOJIHEHUS.
Han HepemeHHbIMY 3a1a4aMi HEOOXOAMMO IPOBECTH pabOTy HaJ OMIMOKaMM U CAATh MPENOJaBaTEIIO
(ecmu 3a7auun epepeIieHbl MPaBUIbHO, 32 HUX BhIcTaBisgeTcs 20% 0T MaKCHMAalbHO BO3MOYHBIX
OaJIIOB)

KomnokBuym

KonnokBuym npoBOAXTCS IS TPOBEPKH KauecTBa YCBOSHMS TPOMAEHHOTO MaTepHaja B MUCbMEHHOM
BU/JIE WJIK YCTHOM (popMe BO BpeMsl ayAUTOPHBIX 3aHATHI. BOIpockl K KOJIJIOKBUYMY BBICTABJICHBI Y
CTY/IEHTOB B JIMYHOM KabuHeTe. CTy/IEHT OTBeUYaeT Ha psif MPeI0KEHHBIX BOIIPOCOB, a TOTOM OecelyeT
c mpenogasareneMm. I1o pe3ynpraTam cobeceoBaHNs BHICTABIAETCS OLCHKA.

Kputepuu orieHnBaHus:

9-10 6amIoB - OTIMYHOE TOHWMAHKE NIPEIMETA, BCECTOPOHHHE 3HAHNS,

7-8 6aioB - JOCTATOYHO MOJIHOE TOHUMAaHKUE PEAMETa, XOPOLINe 3HAHUS;

5-6 GaymtoB - mpreMIIeMoe TOHUMaHKE MTPEIMETa, YAOBICTBOPUTEILHBIC 3HAHMS.

KonoKkBIyM IPUHUMAIOT MPENojaBaTey, BeAyIHe NPAaKTHYeCKUe 1 Ja00paTOpHbIE 3aHSATHS.

KontponbHas padora

KontposnbHas paboTta mpoBOAUTCS B TUCbMEHHON (hOpME BO BpeMsl ayTUTOPHBIX 3aHATHH. CTYIEHTY
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BBIIACTCS WHANBUIYAIBHBIN BapUaHT C 331a4aMH, 110 IpoiieHHO TeMe. CTyIeHT TOKEH PEICTaBUTh
B ITMCbMEHHOM BHJIC PELICHUE MPEIOKEHHBIX 33/1a4, 0(OPMIICHHBIX COOTBETCTBYIOIIMM 00pa3oM.
[Tpu odopmieHnm 3a1au 0053aTENBHO ACTACTCS KpaTKasl 3aIUCh YCIOBUS 33/Ia4H, IEPEBO/T
BHECHUCTEMHBIX BeIMUUH B CH, MOSCHSIOMNI PUCYHOK, 3aITUCHIBAIOTCS (PU3MYECKUE 3aKOHBI H
(hOopMyIIBI, ENAFOTCS MPOMEKYTOYHBIE BBIKJIAIKHA U PACYETHI, YKA3bIBAKOTCS CIUHUIIBI H3MEPEHUS
(pa3MepHOCTD) 3aIMChIBACTCS OKOHYATEIbHBIA OTBET.

[IpenogaBaTens mpoBepsieT padOTy U BBICTABIISET OICHKY.

Kpurepun orieHMBaHMS:

5 6aiIoB - paboTa BBINOJIHEHA OTJIMYHO, PELLEHBI BCE 3aa4u.

4 6anmna - paboTa BBINOJHEHA XOPOIIIO, €CTh HETOYHOCTH B paboTe.

3 6ayma - paboTa BBHIMOJIHEHA YIOBJICTBOPHUTEIBHO, €CTh OIIMOKH MM HEJIOUETHI B OOPMIICHHH,
pEIICHBI HE BCE 3a/1aUH.

TecTupoBaHue — HE3ABUCUMBII
koHTpoisib [JOKO

Tect opreHTUPOBaH Ha MPOBEPKY KIFOUYEBBIX MPEIMETHBIX PE3Y/IbTATOB 00yUEHUs (KOHTPOJIUPYEMBIE
WHIUKATOPBI CHOPMHUPOBAHHOCTU KOMIIETEHIIMI) 10 OCHOBHBIM pa3fiesiaM U TeMaM JUCITUILINHBI
B cemectpe mpoBoauTcs nBa pyoexxnsix TectupoBanus (PT). st kaxxnoro PT na ocHoBanum rpadukoB
MIPOXOKICHHSI pa3eNioB AUCIUIIITUHBI «Du3nkay» pazpaboTaH 0aHK 3aJlaHUI B TeCTOBOM hopme u
€XKEroIHO (OPMUPYIOTCS OLIEHOYHBIE CPEACTBA (MHANBUAYAJIbHBIN OUJIET) AJ IPOBEACHUS
HEe3aBUCUMOTro KoMibioTepHoro tectupoBanus (HKT).
CtpyKTypa U coiep)KaHue TecTa OmpeeisatoTcs 0a30Boit paboueit mporpammoit
B pamkax kaxnoro PT npumensiercs cienyroniasi cucteMa Oll€eHUBaHUS:

® 3a KaXJI0€ NPaBUJIbHO BHIMOJIHEHHOE 33JJaHNE BhICTaBIIsAeTCS | TecTOBBIN Oa;

e 33 HEMpPaBWJIbHO BBINOJIHEHHOE WJIM HEBBIIOJIHEHHOE 3a/1aHue BeicTaBisieTcs 0 6amios;

e U 3aJaHUIl ¢ BHIOOPOM HECKOJBKHUX IPaBWIBHBIX OTBETOB, 33JaHUIl Ha COOTBETCTBUE U

YCTaHOBJIEHUE MOCIEA0BATENBHOCTH NPEAYCMOTPEHO YACTUYHOE OLIEHUBAHUE.

MaxkcuManbHBIA CYMMAapHBII TeCTOBBIN 0art 3a kaxaoe PT BHOCHTCS B peHTHHT-TIIaH TUCIUTUIMHEI,
KOTOpBINA coctaBisieT 15 GammoB. B cemectpe 3a nBa PT mo mucnunnune «®dusukay, TpoOBOIUMBIX B
pamkax HKT, MakcumanbHO BO3MOXKHBIN cyMMapHbIi Oamn — 30 6amos.

Cnemmdukamuss U CTPYKTypa, a TakKe JIEeMOHCTPAIMOHHBIA BapuaHT Tecta JOBOJIUTCA
IIpenojaBaTe/IIMA 1O CBEJIEHUS CTYJEHTOB HE MEHee, 4eM 3a | Mecsl 10 Haydana TECTUPOBAHHUSA.
JleMOHCTpallMOHHAsT BEpCHs TecTa pacmojaraetcs Ha cadrte  http://exam.tpu.ru B pasgene
«MepomnpHusaTHS» U MOXKET OBITh BBIITOJIHEHA KaX/IbIM CTYJCHTOM HEOTPaHUYCHHOE KOJIMYECTBO Pas.

PT npoBoautcst B KoMIbioTepHOM hopme B ON-line peskume Bo BpeMst KOH(EPECHII-HEAETH B CEPEANHE
Y KOHIIE TEKYIIEro CEMeCTpa COIIaCHO PaCIUCaHUIO.
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[IponomxurensHocTh TecTUpoBaHus — 90 MuHyT 0e3 nepepbiBa. OTCUET BPEMEHHM HAUMHAETCS C
MOMEHTa BXoja cryneHTa B TecT. MHCTpyKTax, NpealIecTBYIOLUIUN TECTUPOBAHUIO, HE BXOJIUT B
yka3zaHHoe BpeMs. CTyIeHT MOKET 3aKOHUYMTD BBIIOJHEHHE TecTa 10 UCTEUEHMsI OTBEAEHHOIO BPEMEHH.

OTBeTHI TECTUPYEMBIX MPOBEPSIOTCS ABTOMATUYECKH 110 ATAIIOHAM, XPAHSIIUMCS B HH(GOPMAIIMOHHO-
IIPOrpaMMHOM KoMmIulekce «OILleHKa pe3ysIbTaToOB U KOMIIETEHIIMI

Jlyig 5y ¢ orpaHWYeHHBIMU BO3MOXHOCTSIMU 370POBbsI U MHBAJIUAOB MPEAYCMOTPEHO MPOBEACHHE
TECTUPOBAHUS B aIaITUPOBAHHON (hopMme (C yueTOM HX OCOOBIX MOTPeOHOCTEH, MpU HEOOXOAMMOCTH B
O61aHOUYHOM PopMe), TPOAOIKUTETHHOCTh TECTUPOBAHUS COCTABUT 135 MUHYT.

s cmyoenmos, He npoweowux PT 6 nepuod npoeedenus mecmuposanus npeoycCMompeHda
B03MOJNCHOCHb MECMUPOBAHUSL 8 Pe3eP8HblL OeHb, KOMOPblU HA3HAYAemcs cpaszy nocie KoHgepeny-
Heoenu.

Lpu pezynomame pybesicnoco mecmuposanus 6 6a1106 u Meree, 00YUAOUWUMCA NPeOOCMABIAEMCsL 8
nepuoo mexyujeti RpoMed’CymoyHou ammecmayuu 603modHcHocms nosmopno npovumu HKT 6 pezepsHulii
OeHb, coenacosarmulil ¢ bropo pacnucanuu TITY.

Pesynbratel PT 00s13aTenbH0 00CyKIaI0TCS HAa KOHCYJIBTALNH C MTPETIOIaBaTEIIEM.

Pegepar

Tewmsl pepepaToB BbICTaBJICHBI B IMYHOM KaOuHeTe cTyneHTa. CTyIeHT BHIOUpAeT 3apaHee TeMy U3
CTIHCKA U JieNaeT pedepaT B COOTBETCTBHH C TPEOOBAHUAMH U MPENCTABIISET €TI0 Ha MIPOBEPKY
npenogaBatento. Pedepar momkeH cogepxkath: TUTYIBHBIHN JUCT, coAepkaHue paboThl, aKTyadbHOCTb,
TEKCT JTOKJIaJa, BBIBOJIBI M CIIICOK MCTIONIB3YeMOH uTepaTypsl. [IpernogaBarens mposepseT pedepat u
OLIEHUBAET €ro.

Kpurepun onenuBanus:

3 Oanna - paboTa BHIIOJHEHA OTJIMYHO, TOJTHOCTBIO pacKphiTa Tema pedepara.

2-2,5 Gamna - paboTa BBITOJHEHA XOPOIIIO, TOJHOCTHIO paCKphITa TeMa pedepara, eCTh HeJJOUSThI B
o opMIICHUU.

1-1,5 Gamra - paboTa BBINIOJTHEHA YIOBJIETBOPUTEIHLHO, TeMa pedepara pacKphITa HE MOTHOCTHIO,
€CTh HEJIOUEThI B 0()OPMIICHHH.

[IpezenTanms

CryaeHThI IPEACTABISAIOT CBOU MIPE3CHTAIINH 110 TeMaM pedepaTtoB Ha KoH(pepeHi-Heaene. Jlokman ¢
MIpe3eHTaINel JOKEeH UIUThes He O6onee 7-10 munyt. [Ipe3eHTarus 10mKHA COAepKaTh CIEAYIONTYIO
nH(pOpMaINIO: Ha3BaHHE TOKIaaa, GaMUIUU JOKIATIMKOB, aKTYaTbHOCTh, HILTIOCTPAIIMU (BUIIEO),
OCHOBHBIE CBEJICHUS, TpaUKH, BBIBOJIBI U CIIUCOK TUTepaTyphl. [locne mokiama CTyIeHThI 3a1al0T
BOITPOCHI IO TEME JIOKJIa1a, OOCYKIAI0T MPEIOKEHHYIO TEMY U OLICHUBAIOT BBHICTYIUICHHE.

Kpurepuu onenuBanus:

3 Oajuta - paboTa BBIMOJHEHA OTJIIMYHO, MIOJTHOCTHIO PACKPHITA TEMA JOKJIA/a, XOPOIIO OPUCHTUPYETCS B
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MIPE/ICTAaBJICHHOM MaTepuae MPu OTBETaX Ha BOIPOCHL.
2—2,50amma - paboTa BBIIOJIHEHA XOPOIIO, MOJIHOCTHIO PACKPBITA TEMa JIOKJIaJa, €CTh HEJI0UETHI B
0(OpPMIICHUHU WIIH TIJIOXO OPUEHTUPYETCS B MPEACTABIICHHOM MaTepHale MPU OTBETaX Ha BOMPOCHL.
1-1,5 6ara - paboTa BBIIOJIHEHA YOBJIETBOPUTEIHLHO, TEMA PACKPHITA HE MOJHOCTHIO, €CTh
HEZ04YeThl B 0POPMIICHUH, TNIOXO OPHUEHTUPYETCS B IPEJCTABICHHOM MaTepUalie IPH OTBETaX Ha
BOTIPOCHI.

OK3amMeH B cootBercTBuM ¢ nmpukazamu ot 25.07.2018 r. Ne58/ox OO0 yTBep)kIeHHM U BBEICHUH B JICHCTBUE
«CucTeMbl OLICHUBaHUS PE3yNIbTaTOB 00y4eHUsI B TOMCKOM IOJIMTEXHUYECKOM YHUBEPCUTETE» U
Ne59/01 O6 yTBepkIIeHHH 1 BBEICHUH B JIeiiCTBHE HOBOM penakuuu «lloinoxenns o mpoBeaeHnn
TEKYIIEro KOHTPOJISI U POMEKYTOYHOM aTTectaruu B TIIY» sk3ameH 1o ¢u3nke npoBOIUTCS B YCTHON
¢dopme. CTyneHTyY BBIAACTCS 9K3aMEHALMOHHBIN OUJIET, COACPIKAIIHMIA TEOPETUIECKHUE BOTIPOCHI,
Ka4eCTBEHHBIC M KOJMUECTBEHHbIC 3a1a4n. KabIii BOIpoc Oniera OleHNBaThCs 0ayuioM (BCEro 1o
owmery 20 6aioB).

HToroBas oreHKa 3a CEMECTp PacCUUTHIBACTCSI HA OCHOBE IOJTyYSHHOW CyMMBI 0aJlIOB B PE3YJIbTaTe
TEKYIIET0 KOHTPOJISA, U 0aJUIOB, HAOpAHHBIX MTPH 3aKIIOYUTEITHFHOM KOHTPOJIE 3HAHUN Ha SK3aMEHeE.




