®OHJI OITEHOYHBIX CPEACTB IO JACHUIIJIMHE
IPUEM 2018 r.
O®OPMA OBYUEHMUS ounas

®duzuka 1

HanpapieHue IOArOTOBKY/
CIeHaIbHOCTh
O6paszoBaTtenpHas IporpaMma
(HATPaBIEHHOCT (IPO(HIIB))
Crienuanu3amus

VpoBeHb 00pa3oBaHUs

Kypc
TpyooeMKOCThb B KpeauTax
(3aUeTHBIX SIUHHIAX)

3aB. kad. — pyKOBOIAUTEIND

OTJ/IENIeHHUs Ha IipaBax Kadeapel
Pyxosonutens OOII

[IpenonaBaTenn

| 09.03.01 MndopmaTuKa M BIYUCIUTENbHAS TEXHUKA

HpOTpaMMI/IPOBaHI/Ie BLIUHCIIUTENBHEIX U TEJIEKOMMYHHUKAIMOHHBIX CHUCTEM

HpOFpﬁMMHpOBaHI/Ie BLEIUMCIIHTEIbHBIX CUCTEM

BBICHICEC o6pa3013aHHe = 6a1<aJ1aBpnaT

1 | cemectp [2

- s
(- L77’/ , | .B.lllamanuH

A B.ITorpebno#

- //ﬂ ~_ | H.C.KpaBueHKO

2020r.



1. Pous aucuunannsl «PU3UKA 1» B popMHpPOBaHNM KOMIIETEHIMI BHINYCKHUKA:

DJIeMEeHT Kon NHaukaTopbl 10CTHKEHUS CocrasJisiionue pe3yjibTaTOB 0CBOCHUSA
o0pa3oBaTe/bLHOI KOMIIETEHII Ui (1ecCKpUITOPbI KOMIIETEHINI)
CeMe | KoMIIETEH HanmenoBanmue
MPOrpamMMbl Kon HanmeHoBanme
cTp 1071 KOMIIETEHIIHHA
(TMcuMIIHHA, HHIUKAT HHIUKATOPA Kon HanmeHoBaHHe
npakruka, 'MA) opa JAOCTHKEHM S
YK(Y)- | Bnageer onbsiTOM IpuMEHEHUS
1.1B1 3aKOHOB €CTECTBEHHBIX HayK U
MaTeMaTHYECKUX METOJ0B U
MOJIEIeN ISl PelIeHUs 3a1a4
TEOPETHUYECKOTO U
MIPUKIIATHOTO XapaKTepa
AHanu3upyeT 3aaady,
MLYK(Y) BBIIEISIA €€ 0a30BEIE
-1.1 COCTABISIONIHE YK(V)- YmMeer pemrath 3a1a4n
1.1V1 TEOPETUYECKOTO U
CriocoBe MIPUKJIATHOTO XapaKTepa
I H
OCYIIECTRIATS YK(V)- 3HaeT 3aKOHBI ECTECTBEHHBIX
K zITI/I‘IeCKI/II\/'I AHALIS 1.131 HAayK 1 MaTEMAaTH4YECKHE
np oBIEMHEIX METO/bl TEOPETUUECKOTO
dusuka 1 2 YK(V)-1 CE TyaLii Ha OCHOBE XapakTepa
CI/ICZGMHOFO - YK(Y)- | Bnageer penpoayKTUBHBIMU
6 ’ 1.2B1 METONAMH IT03HAaBaTEIbLHOMN
BLIpabathIBaTh NEATEIILHOCTU U
CTPATErHIO JICHCTBHI OCymecTBIIET NOKCK, MBICJIUTEIIbHBIMU OTIEPAIUSIMU
BBIJICISIET M PAHKUPYET S ————
nHGOPMAIIUIO HA OCHOBE
N.YK(Y) (bopman €CTECTBEHHOHAYYHBIX
CHCTEMHOTO MOAX0aa U
-1. JTUCIUILINH
) METOJOB IMO3HAHUSA 1A
elIeHnsT 3aaad I10
pa3quHHM TIII/maM YK(Y)- | YMmeeT 0600maTh yCBOCHHBIE
P 1.2V1 3HAHUSI €CTECTBEHHBIX HAYK

3aIpocoB

KaTeropusiMu CUCTEMHOI'O
aHajau3a U oaxonaa u
MBICITUTEIILHBIMU OTIePAIIUSIMH




J1eMeHT
o0pa3oBaTe/ibHOI
NMpPorpamMmbl
(IMcHUIUIAHA,
npakrtuka, 'HA)

Ceme
cTp

NHaukaTopbl 10CTHKEHUS

CocraBisiiomue pe3yibTATOB 0CBOEHUS

Kon KOMIIeTEeHIM I (1ecCKpUITOPbI KOMIIETEHINI)
KOMIIETEH HaumenoBanue
— A — Kon HauMeHoBanue
HHIMKAT HHIUKATOPA Kon HanmenoBanme
opa AOCTHKEHU S
aHaJM3a, CHHTE3a, CPABHEHUS U
OLICHKHU
YK(V)- | 3Haer penpoayKTUBHBIC
1.231 METONLI MO3HAaBaTEILHOU
NEeSTeIbHOCTH, PU3HAKU
CUCTEMHOTI'0 IOJIX0a U
CUCTEMHOT'O aHaJIn3a
OIIK(Y)- | Bnaneer onbiTom
1.3B1 IJIAHUPOBAHUSA U MPOBEICHUS

(U3HYECKUX HCCTIEIOBAHUH B
o0acTi MEXaHUKH U
TEPMOJUHAMUKH aJICKBATHBIMU

JlemoHCTpUpyeT AKCIIEPUMEHTALHBIMU

MOHUMAaHUe (PU3NIECKIX METOAaMH, OLIEHKH TOYHOCTH U

SIBJICHUW W IPUMEHSET MIOTPEUIHOCTH U3MEPEHUH,

3aKOHBI MEXaHUKH, aHaJIN3a MOJTYYEHHBIX

OTIK(Y)-1 V1.OTIK( TEPMOJIUHAMUKH, pe3yNIbTaToB
V)-1.3. AJIEKTPUYECTBA U
MarHeTu3ma, OCHOB OIIK(Y)- | YMmeer BEIOMpATH
ONTUKHU, KBAHTOBOU 1.3V1 3aKOHOMEPHOCTD ULl pELICHUS

MEXaHUKU U aTOMHOM
(bu3MKN B MH)KEHEPHOU
EATEIILHOCTH

3aga4 MCXaHUKH U
TCPMOAUHAMUKU, UCXOOA U3
aHaJIM3a yCJIOBUA, 00BACHATH
Ha YPOBHC I'MITIOTC3 OTKJIOHCHUSA
IMOJIYUYCHHBIX
OKCIICPUMCHTAJIIbHBIX JaHHBIX
OT M3BCCTHBIX TCOPETUYCCKUX N
OKCIICPUMCHTAJIbHBIX




DJIEeMEeHT

N Kon
o0pa3oBaTe/ibHOI
Ceme | koMmeTeH HaumeHnoBanue
NPOrpaMmblI
cTp 10101 KOMIIeTeHIINH
(IMcumnniIuHa,

npakrtuka, 'HA)

NHaukaTopsbl J0CTHKEHHUS CocraBJsiromye pe3yJabTaTOB 0CBOCHHUS
KOMIIeTEeHIM I (1ecCKpUITOPbI KOMIIETEHINI)
Kon HauMeHoBanue
HHIUKAT HHANKATOPA Kon HanmenoBanme
opa AOCTHKEHUS
3aBUCUMOCTEN
OIIK(Y)- | 3naer ¢pyHIaMeHTAIbHBIC
1.331 3aKOHBbI MEXaHUKHU U
TEPMOJANHAMUKHI

2. Iloka3zatenu n METOAbI ONCHUBAHUA

IlnanupyemMble pe3yJbTaThl 00yUeHHs N0 TUCHUILIIHHE

Kox unagukaropa

HaumenoBanme pa3jaesna

MeTtoan! olleHUBaHHUS

Kon HanmeHnoBanme AOCTHIKEHUSA AUCUMILINHBI (oeHOYHbIE MEPONIPUSATHS)
KOHTPOJIMPYeMOi
KOMMETEeHI[HN
(UJ1M ee 4acTH)

P11 | IIlpuMmeHATH 3HAHUS OOIIUX 3aKOHOB, TEOPHIA, N.YK(V)-1.1 Mexanuka 3amura U/13, koHTpOIbHAS
ypaBHEHU, MeTO0B Ppu3uku npu pereHuu 3agad B | L.YK(Y)-1.2 MonekynsapHas pusuka u | paboTa, TECTUPOBAHHE
npodeccHnoHABbHOMN IeATEeIbHOCTH N.OIIK(Y)-1.3. TEpMOJMHAMUKA TectupoBaHue — HE3aBUCHMBII

koHTpoJb [JOKO

P/ 2 | BeimonaHsaTh GU3NUYECKUIl SKCIIEPUMEHT C N.YK(VY)-1.2 Mexanuka 3ammTa oT4eTa, KOHTPOJIbHAsS
MPUBJICYCHUEM METOJI0B MateMaruueckon cratuctuku| M.OIIK(Y)-1.3. MonekynsipHas ¢pusznka u | pabora
u UT TepMOJIMHAMUKA

P 3 | Bragers MeTOIaMH TEOPETUYECKOTO U N.YK(Y)-1.2 Mexanuka 3amuTa oTyera, 3amura 1J13,
AKCTIIEPUMEHTAIBHOTO UCCIIEOBAHUS, METOIaMH N.OIIK(Y)-1.3. MonekynsapHas Gu3nka 1 | KOHTPOJIbHAs padoTa,

MOUCKa U 00paboTKH UH(pOPMAIMH, METOIaAMHU TEPMOJUHAMUKA TECTUPOBAHUE
pelIeHus 3a/1a4 ¢ MPUBJICYCHUEM MTOTYYEHHbBIX TectupoBaHue — HE3aBUCUMBIi
3HAHUU koHTpoJib [JOKO

P14 | Bnamers OCHOBHBIMH NpueMaMu 00pabOTKH U N.YK(VY)-1.1 Mexanuka 3ammTa oT4YeTa: aHAIINU3
aHaJM3a SKCIIEPUMEHTAIBHBIX JaHHBIX, nonydeHHbIX | L.YK(VY)-1.2 MonekymnsipHasi U3UKa U | SKCIIEPUMEHTAIbHBIX
MPU TEOPETUYECKUX U IKCTIEPUMEHTAIbHBIX N.OIK(Y)-1.3. TepMOJIMHAMUKA pe3yJIbTaTOB, IPOBEPKA




UCCIIEIOBAHMSIX C ucnoiib3oBanueM [1K u HaBBIKOB paOOTHI C
IIPUKJIAHBIX IPOTPAMMHBIX CPEACTB KOMIIBIOTEPHOU MPUKIAJHBIMU IIPOTPaMMaMU U
rpaduku

CpEeACTBAMHU KOMIBIOTEPHOM
rpaduku

3. IIkaja oueHuBAHUA
ITopsimox opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYYEHUS B YHUBEPCHUTETE PErIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yabTaToB 00y4yeHus: B ToMCKOM moiuTexHu4deckoM yHuBepcutere (Crucrema olieHHBaHUsA)» (B JCHCTBYIONIEH pelakiun).
Hcnonb3yercst OamibHO-pEHTHHIOBAasl CUCTEMa OLICHMBAaHUS pe3yJlbTaToB oOyueHus. MToroBas oneHka (TpaJULIMOHHAs W JIMTEpHasi) MO BUAAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKkTHpoBaHHE, NPAKTUKH) OMNpeAessieTcs CyMMOW OaloB IO
pe3yibTaTaM TEKYIEro KOHTPOJIS U MTPOMEXKYTOUHON aTTECTaIluK (MTOrOBasi pEUTHHTOBAsI OlleHKa - MakcumyM 100 GasuioB).

PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENbHBIX OaJlJIOB 3a OLIGHOYHbIE MEPONPUATHSA TEKYIIEr0o KOHTPOJS W MPOMEXKYTOUHOM arrecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.

PGKOMGHI[yeMaH mKajaa ajisd OTACIAbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

%o BLINIOJTHEHHUS
3aaHud

CooTBeTCTBHE

TPAAMIMOHHOM OLlEHKeE

OnpenesieHne OLEHKHU

90%+100%

«OTIn4YHO»

OTiMyHOE TOHMMAHHE TTPEIMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMECHHS U BJIQJICHUE OITBITOM
MPAKTUYECKOH EATEIIbHOCTH, HEOOXOAUMBIE PE3YNIbTaThl 00y4eHHs C(HOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO
KOJIMYECTBOM OAJIJIOB, OJTM3KUM K MAKCUMAJILHOMY

70% - 89%

«Xopomo»

JloCTaTOYHO MOJIHOE IOHUMAaHUE NPEAMETA, XOPOUINE 3HAHWSI, YMEHHSI M OIIBIT IIPAKTUYECKON
JeSITeIbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yueHuUs! cC(pOPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE
OLIEHEHO MMHHUMAJIbHBIM KOJINYECTBOM OaJlIOB

55% - 69%

«Y 10BIL.»

[IpueMnemoe moHUMaHUE MPEIMETA, YIOBICTBOPUTEIIbHBIC 3HAHUS, YMEHHUSI U OIBIT MPAKTUYECKOMN
NesITeIbHOCTH, He0OXOIUMbIE Pe3yIbTaThl 00yueHus: cHOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OLIEHEHO
MUHUMAJIbHBIM KOJIMYECTBOM OAJIJIOB

0% - 54%

«Heynosn.»

Pe3y.]'H>TaTBI OGy‘-ICHI/ISI HC COOTBCTCTBYIOT MUHHUMAJIBHO NOCTATOYHBIM TpCGOBaHI/IHM

[kana 11 OLIEHOYHBIX MeponpusATHil 1 AuddepeHnnpoBaHHOrO 3a4eTa

Crenensn

Bana

CooTBeTCTBHE

Onpe):le.neﬂne OLCHKH




chopmMupoBaHHOCTH

TPaJULHOHHON OLEHKe

pe3yIbTaToOB
00yueHHust

90% + 100% | 90+ 100 «OTINYHO» OTnM4yHOE NOHUMaHKE IpeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMEHHMS M BJIaJICHUE OIBITOM IIPAKTUYECKOHN JIESITEeNbHOCTH,
HEO0OXOAMMBIE PE3yNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAUECTBO OLIEHEHO KOJMYECTBOM OAJUIOB, OJM3KHM K MAKCUMaJIbHOMY

70% + 89% 70 + 89 «Xopomo» JlocTaTo4yHO MOJIHOE TOHUMAaHHKE MPeMEeTa, XOPOIINE 3HAHHUS, YMEHUS U ONBIT IPAKTHYECKOH AEATEIbHOCTH, HEOOX0IMMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHHMAJILHBIM KOJIMUYECTBOM 0ajljIoB

55% + 69% 55+69 «Y IOBJL» [Ipuemiemoe MOHNMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHMUS, YMEHUS U OTIBIT MIPAKTUIECKOH NeATEIHHOCTH, HEOOXOUMBIE
pe3ysbTaThl 00yueHHs: ChOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJHMYECTBOM OaJlIoB

55% +100% | 55+ 100 «3adTeHO» PesynbTaTel 00ydeHUs] COOTBETCTBYIOT MUHIUMAJIHHO TOCTATOYHBIM TPEOOBAHUSIM

0% + 54% 0+54 «Heynosi.»/ PesynbraTbl 00y4eHuUs! HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTaTOYHBIM TPEOOBAHUSIM

«He 3auTeHO»

4. IlepeyeHb THNOBBIX 3aJAHUI

OueHoYHBIC MEPONIPUSTHS

IIpuMepbI THIIOBBIX KOHTPOJIBHBIX 321aHUI

1. 3ammTa 1a00paTOpHON PabOTHI

Bonpocksr:

1. KakoBa posib neperpyska m;?

2. B uem cymiHOCTh rpaduueckoro crnocoda HaxoXJACHUS MOMEHTA CHJIBI TPCHHS?

3. Ilpeanoxute coco0 OLEHKU MOTPEIIHOCTH U3MEPEHHSL.

4. Kak MOXeT CKa3aThCsl HA PEe3yJIbTaTax U3MEPEHUH KOHEUHOE BpeMs cpabaThIBaHMs dJIEKTpOMarHuTa?

2. 3amura UJ13

JIBM>KEHMe TOUKH 110 IPSIMOii 3a1aH0 ypaBHeHHeM X(t) = At+Bt”, rae A = 3m/c, B = -0,6Mm/c.
OnpenenuTh CPeIHIO MYTEBYIO CKOPOCTh ABMKEHUSI TOYKUA B MHTEpBAJIEC OT 1 10 3 CEKyH/IbI.
Bormpocsr:

1. JIBmXeHWEe TOYKH IO MPSIMOK 3aJ1aH0 ypaBHEHHEM X(t) = At+Bt — KaKoif 3TO BHJ| ABIKCHHS?

2. UYro Ha3bIBaeTCs CpeHEN MyTEBOM CKOPOCTHIO?

3. Kak onpenenuts nyTh, NPOWUICHHBIN TOUKOM B MHTEpBasie OT 1 10 3 cekyHa?

3. Komnoksuym Bompocsr:
1. YrnoBas cKOpPOCTh, YIIIOBOE YCKOPEHHUE.
2. Ilpumenenue 3akoHOB coxpaHeHusi. Heynpyruii ynap mapos.
3. 3akonsl Kermiepa. 3aKkOH BCEMUPHOTO TSITOTCHUS.

4. KonrponsHas pabora Bormpocsr:

I. Ha xoHIIax HEBECOMOIO TOHKOTO CTEpXKHS JJIMHOW 3 M pacroJiOkKEHbI IIapbl OJUHAKOBON
Mmaccel 1o 0,1 kr m pamguycom 1 cM. Cuurtas, yTO Macchl IIApOB MOKHO IPHUHATH 3a MaTepHalIbHbIE

TOYKH, OIIPEICITUTh MOMEHT WHEPIIMH CHCTEMBI OTHOCUTEIIEHO OCH, COBITAJIAIOIICH C OCBIO CTEPIKHS.
Ortser: 0.




OueHOYHBIE MEPONIPUSTHS

IIpyumepbl THIOBBIX KOHTPOJILHBIX 3aJaHUI

2. ap ckaTbIBaeTCs MO HAKJIOHHOM IUIOCKOCTH JUIMHOM 7 M M YIJIOM HaKJIOHa K TOpU30HTY 30°.
OnpenenuTh KUHETUYECKYIO SHEPrUI0 IIapa B KOHIIE HAKJIOHHOM IUIOCKOCcTH. Macca mapa 1 Kr.
Yckopenue cBOOOTHOTO TaJeHUsI CYUTaTh paBHBIM 10 m/c?. OTBer nath B equaunax CH.

Orser: 35.
3. Huck pamuycom 0,1 M m Maccoid 2 Kr Bpamaercs Tak, 4TO 3aBHCUMOCTbH yrja MOBOpPOTa

2 3
pajMyca IMCKa OT BPEMEHH OMHCHIBaeTCs ypaBHenuem (P = at +bt™ +ct”,rne a =2 paod/c,

2 3
b=3 paa/ c’, c=1 paa/ C , t — Bpemsa. Hailitu MOMEHT MMIysbCa JUCKa B KOHLE BTOpPOH

ceKyH/ bl BpauieHus. OTBer gath B equHunax CH. Ortser:
0,26.

4. MaxoBuK, BBIIOJIHEHHBIM B BHJe aucka paauycom 40 cM u umerommii maccy 100 kr,
packpydeH 10 4actoThl BpamieHus 480 o6/mun. [log neficTBHEM CHIIBI TPEHHS MaXOBHUK OCTaHOBHIICS
yepe3 1 muH. 20 c. Onpeaenuts BeIMUUHY MOMEHTA Cilbl TpeHusi. OTBeT Aath B enunuiax CU.

Orser: 5.

TectupoBaHue — HE3aBUCUMBII
koHTpoib [TOKO

Bonpocksr:

1. C xopabsi, MIBIBYIIETO CO CKOPOCTHIO 54 KM/4, CTPEJSIOT BEPTUKAIBLHO BBEPX M3 PAKETHHIIBI.

TpaexTopus CBETSAIIEH paKeThl MPEACTaBIsET COO0H mapaboy B CHCTEME OTCUETa, CBI3aHHOM C
1)3emmneit; 2)xopabiem; 3)pakeToit; 4)mM0O0BIM TEJIOM OTCUETA.

2. Pagnyc-BEKTOp TOUKH A OTHOCUTEIBHO Hayajla KOOPJAUHAT MEHSETCS CO BPEMEHEM MO 3aKOHY

7 = 227 — 4tj — Sk. Bee BenmunHbI ipe/icTaBiens! B eaunnuax CA. Koopaunata p ToukH A depes 2
C OT Hayvaja OTCYeTa paBHA

D18m; 2)12m;  3) 8m; 4) Owm.
3. ABTomMoOWIb nenaer moBopoT — paauycoM 50 m. Kakyio nHanGombinyio ckopocts ( B CU ) Mmoxer
pa3BUBaTh aBTOMOOWJIb , YTOOBI €0 HE « 3aHECIIO», €M KO3(PDUIIMEHT TPEHHS CKOJIBKCHHUS pPaBeH
0,8 .

Pedepar

Tematuka pedeparos:

1. O BpemeHH U €ro U3MEPEHUH.
KoneuHocTs 1 6€CKOHEYHOCTD MMPOCTPAHCTBA M BPEMEHH.
Tunsl B3anMOAeHCTBIN U (QyHIaMEHTATbHBIC BETMUNHBI.
CriocoObI onpeiesieHrs YCKOPEHHST CBOOOTHOTO TaJCHUSI.
3aKOHbI COXpPaHEHUSI U IPUHIUIIBI CHMMETPUH.
[Tpobnema ABUKEHUS — OCHOBA HAYKH.

Nk W




OueHOYHBIE MEPONIPUSTHS

IIpyumepbl THIOBBIX KOHTPOJILHBIX 3aJaHUI

7. [IpezenTanus

Temaruka npe3eHTarun
[To Tematuke pedepatos:

8. Hud.3auer

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/o1 OO0 yTBep:kIeHUH U BBEACHUU B JICHCTBHE
«CucTeMbl OLIEHUBaHUS PE3yIbTAaTOB 00yueHHsI B TOMCKOM MOJTUTEXHUYECKOM YHUBEPCUTETE» U
Ne59/01 O6 yTBepxk1eHUH U BBEJCHUU B IeHCTBHE HOBOH penakuuu «llomoxxeHus o mpoBeaeHun
TEKYIIEro KOHTPOJISI ¥ MPpOMeXKyTOUHOM artectannu B TIIY» nuddepennrpoBanHbIii 3a4eT, Kak
CaMOCTOATENIbHO OpraHW30BaHHas MPOLIEeypa, HE TPOBOIUTCA.

B ciyuae, eciu ctyneHT He HaOpaJl MUHUMAJIBHOTO KOJIMYECTBa 0ayioB, OH UMEET MPaBO MOTYYHUTh
JOTIOJTHUTEIHHO OAJIIBI POl CAMOCTOSTEIHFHO OPTraHM30BAHHYIO MIPOLIEAYPY «cllada 3a4eTay.
Bapuant 6unera:

1. OcHOBHOI1 3aKOH TMHAMHUKH BpalaTeIbHOTO IBUKEeHMs.(3 Oana)

2. DHTpomus U ee CBOMCTBA. DHTPOMHS IIPH H3ompolieccax. (4 6aa)

3. 3apaua. Kocmuueckuii Kopabiib, JTETAIMINA CO CKOPOCTHIO, paBHOU 0,5¢ OTHOCUTEIHHO 3eMITH,
BeimycTun pakety, umeronryto ckopocth 0,4¢ oTHOCUTENTBEHO Kopabiis. OnpeaenuTb CKOPOCTh
pakeTsl OTHOCUTENBHO 3emin.(3 Oara)

Bapuant Gunera

1. Pabora u moTeHnmanpHas 3aeprus.(3 6ama)

2. Omnpepenenne cpeHEKBAAPATUIHOMN, CpeqHeapu(hMEeTHIECKON U HaUBEPOSITHEHIIIEH CKOPOCTEH
MoJeKy. (4 Oanna)

3agada. Kakoe KOJIMYECTBO TEIUIOTHI BBIACIUTCS, €CJIM a30T Maccoi 2 r, B3ATHINA MPU TEMIIEpaType
280 K nmon maBnenuem 100 kIla, uzorepmuuecku cxar o gasienus 1 MIla.(3 6amna)

5. Meroanuyeckue yka3aHus 110 Ipoueaype OeHUBAHUSA

OueHoYHBIC MEPONIPUATHS

IIpouenypa npoBeaeHusi OLEHOYHOTO MEPONIPUATHS U He00X0AMMbIe MEeTOAUYECKHE YKA3AHNUS

1. 3ammTa 1a00paTOpHON PabOTHI

[Tocre BBIONMHEHHS TAOOPATOPHOH PaOOTHI CTYACHTOM MPEICTABISIETCS OTUYET, B KOTOPOM COAEPIKUTCA:
Ha3BaHUe J1a00paTOPHOI paboThI; 1IeTb paboTHl; MPUOOPHI U MaTEpPHAIIBL; CXeMa SKCIIEPUMEHTAIbHON
YCTaHOBKH; OCHOBHBIC YPaBHEHUS U (OPMYJIbI; TAOIHUIIBI C pe3yabTaTaMU SKCIIEPUMEHTA; OTIPE/ICIICHBI
MCKOMBIE BEJIMUUHBI C MOIPOOHBIMH BBIUYHCICHUSMHE; IOCTPOEHBI T'paMKH; BHIBEACHBI (YOPMYIIBI ISt




OueHOYHBIE MEPONIPUSTHS

IIponenypa npoBeaeHNsi OLIEHOYHOI0 MEPONPHUSITHSI U HEOOX0IMMbIe METOAUYECKHE YKAZAHUS

pacuera MorpeurHoCcTed; pacCYMTaHbI MOTPENTHOCTH; 3alMCaH OKOHYATEIbHBIA PE3yIbTaT C YIETOM
MIPaBUJI OKPYTJICHHS;, CACTIaH BBIBOI, TAaHBI OTBETHI HAa BOTIPOCHI.

3amyTa OCyIEeCTBISETCS MyTeM cOOeceJOBaHus C MPEToAaBaTeNIeM 110 TeMe paboThl M 00paboTKe
W3MEPEHUH 110 BOIIpOcaM IS 3alIUThI Ja00paTOpHOM paboThl. BOompockl BRICTaBICHBI B CBOOOTHOM
JOCTYIIE JUIS CTYCHTOB.

CyMMapHBIil peUTHHT 3a Ta0OpaTOPHYIO padOoTy coCcTaBisieT 2 Oauia, U3 HUX 1 Oasut 3a 3anuTy.
Kputepun onieHkH 3auThl 1a00paTOpHOl paboThI:

0,9- 1 6ayut - OTIMYHOE MOHUMAaHKME TEMBI, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMEHUS U BIIAJICHUE
OTIBITOM MIPAKTUYECKON ACSITETLHOCTH, HEOOXOUMBIE Pe3yIbTaThl 00yueHUs: CHOPMUPOBAHBI, UX
Ka4eCTBO OIICHEHO KOJIMYECTBOM OAJIJIOB, OJM3KUM K MaKCHMAaJIbHOMY.

0,70 — 0,8 6ayma - TOCTaTOYHO MOJTHOE MOHMMAHUE TEMBI, XOPOIIIHE 3HAHUS, YMEHHUS U OTIBIT
MPAKTUYECKOH JICATEIILHOCTH, HEOOXOMMBIC PE3YJIbTaThl 00ydeHHs C(HOPMHUPOBAHBI, KAYECTBO HU
OJTHOT'O U3 HUX HE OLIEHEHO MHHHUMAJIbHBIM KOJIMYECTBOM 0aslIoB.

0,5 -0,6 Gamra - mpuemseMoe MTOHMMAaHUE TEMBI, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHS U OTIBIT
MPAKTUYECKOH IEATEIIbHOCTH, HEOOXOAUMBIE PE3yNIbTaThl 00ydeHUs C(HOPMHUPOBAHBI, KAYECTBO
HEKOTOPBIX M3 HUX OICHEHO MUHUMAIIbHBIM KOJMYECTBOM OaJlIOB.

He 3auTeHo - pe3ynbTaThl 00y4eHHsI HE COOTBETCTBYIOT MUHUMAIBHO JJOCTATOUYHBIM TPEOOBAHUSAM, HIIN
paboTa BBIITOJIHEHA MTOJTHOCTHIO HEMPaBUIILHO, JIN0O CricaHa. B 3ToM cirydae CTyIeHT JOKeH
nepeaenarb padoTy ¥ IPEACTaBUTh HOBBIM OTYET elié pa3 Ha 3aluTy.

3amura /13

N]13 cTyaeHTa cOCTOUT M3 ABYX YaCTEH, KaxkJas U3 KOTOPBIX COJIEPKUT HE MeHee 24 3a1ay, IepedyeHb
KOTOPBIX HAXOJIUTCS B TUYHOM Bapuante M/I3 kaxaoro cTyaeHTa, 1 UX TEMbI OXBAaTHIBAIOT BCE pa3/eiibl
MPOTrPAMMBI TUCIUTUIAHBI.

[IpenogaBaTens obecneynBaeT CBOEBPEMEHHOE TIOTyYeHUE CTyIeHTaMu BapuanToB UJ13, a Takxke
MPEOCTABIISIET JIEKTPOHHYIO CCHIJIKY Ha 3a/1a4Hu.

Cryaent npencrasisier /13 B TMCbMEHHOM WJIM B TIEYaTHOM BHJIE HA IPOBEPKY MPENOJaBaTENIO, B
COOTBETCTBHUH C TPEOOBAHUSAMHU 11O OOPMIICHUIO. Y KaXKIOTO 3a/IaHHsI 0053aTEIbHO YKA3hIBACTCSI €TO
HOMED, MPUBOJUTCS MOJHOCTHIO TEKCT YCIOBUS 3a/1a4, I€NAeTCsl KpaTKas 3alKicCh YCIOBUS 3aJ1auH,
nepeBo BHeCUCTEMHBIX BennurH B CH. Pemenue kaxaoro 3agaHus JOKHO OBITh TOJAPOOHBIM, C
BKJIFOYEHUEM MTPOMEKYTOUHBIX PacU€TOB, paCcCyKACHUH, MOICHEHUH, C YKa3aHUEM HCIIO0Ib30BaHHbBIX
3aKOHOB, MPABWI U (HOPMYJI; Y MOTydaeMbIX B Ka)KIOM JICUCTBUU YUCICHHBIX BEJIMUMH YKA3bIBACTCS
€IMHUIIA U3MEPEHUS (Pa3MEPHOCTH); 3aITUCHIBACTCSI OKOHUYATENBbHBIN 0TBeT. [Ipumep opopmiteHus
MPUBEAEH B AJIEKTPOHHOM KYpCE.

WN/13 nposepsieT npenojaBarenb, BEAYIIUNA NPAKTUUECKUE 3aHITHSL.
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3amuta MJ13 mpoBoauTCs B ycmuou Wik nucbmenHou Gopmax.

1. Tlpu ycmuoti hopme 3alIUTHI, CTYICHTY 33aI0TCS BOIPOCHI 110 TPUMEHEHHUIO T€X WJIH HHBIX

3aKOHOB (DM3HKH, ONPEEICHUSIM, UCKOMBIX BEIMYNH, IpaQHUeCKUM 3aBUCHMOCTSIM H JIp.

Kpurepuu onenku N/13:
3a MOJTHOCTHIO MPABUIIBLHO perieHHoe MJ13 1 0TBEThI Ha BCE BOIIPOCHI CTABUTCS MAKCHMAILHBIN OaJL.
Ecnm 3amaum perieHsl He MOTHOCTHIO WIIM CTYICHT HE OTBETHJI HA BOITPOCHI — OAJTBI BBICTABIISIIOTCS
MPONOPIUOHATBHO KOJMYECTBY BEPHO PEIICHHBIX U 3aLUIIEHHBIX 3a/1a4.

2. Ilpu nucomennoii hopme 3alTUThI, CTYACHTY NIPEAJIAraeTCs PEIIUTh PAJT 33/1a4 Ha 3Ty TEMY.
Kpurepun ouenku M/13:
3a MOJHOCTHIO MPABUIILHO PEIIEHHBIE 33]Ja4K CTABUTCS MaKCUMaNIbHBIN Oasut. Eciu 3agaun perieHs! He
MOJIHOCTBIO — OAJUTBI BBICTABJISIOTCS IPOMOPIIMOHAEHO KOJTUYECTBY BEPHO PEIICHHBIX 3a/1a4.
B Tedenue Henmenu CTyIEHT TOMHKEH PEIINTh He MeHee 3-X 3aaad. /I3 cooTBETCTBYET TeMaTuke
ayJIUTOPHBIX 3aHITHM, YTO IOMOXKET CTYJEHTY OCO3HATh 3HAYMMOCTb 3aJaHuM, peIJIaraéMbIX JJis
CaMOCTOSITENILHOI'O BEITIOJHEHHS.
Han HepeneHHbIME 3a/1a4aMi HEOOXOAMMO TIPOBECTH pabOTy HaJl OITMOKAMU M CJIaTh MPEIO0/1aBaTEII0
(ecnu 3a1auu TIepepeIICHBl TPABUIIBLHO, 32 HUX BbIcTaBisieTcs 20% OT MaKCHMalIbHO BO3MOYKHBIX
0aoB)

Komnoksuym

KonnokBuyM npoBoAKTCS U1l TPOBEPKHU KauecTBa YCBOSHMsI TPOMAEHHOr0 MaTepuala B IMCbMEHHOM
BUJIC WIM YCTHOU (hopMe BO BpeMs ayAMTOPHBIX 3aHATUH. BOIPOCH! K KOJJIOKBUYMY BBICTaBJICHBI Y
CTY/IEHTOB B JIMYHOM KaOuHeTe. CTyJIeHT OTBEUYaeT Ha psiJ] PEI0KEHHBIX BOIIPOCOB, a TOTOM Oeceyer
c npenoaasareneM. [1o pe3ynpraraMm cobece0BaHuUs BHICTABIISAETCS OLICHKA.

Kputepuu onenvuBanus:

9-10 GanyIoB - OTJIMYHOE TOHUMAHUE MPEeIMETA, BCECTOPOHHUE 3HAHMS,

7-8 6ayioB - JOCTATOYHO MOJIHOE TOHUMAaHKE IPEIMETa, XOPOIINE 3HAHUS;

5-6 6annoB - mpuemiIeMoe TOHUMaHKE MTPEIMETA, YAOBICTBOPUTEIILHBIC 3HAHUSL.

KonokBryM NpHHUMAIOT IPENojaBaTeiy, BeAyIlne NPaKTUYeCKue 1 Ja00paTOpHbIE 3aHATHS.

KonrponsHas pabora

KonrtponbHast paboTa NpoBOAUTCS B MUCbMEHHON ()OpME BO BpeMsl ayAUTOPHBIX 3aHATUH. CTyIeHTY
BBIJIA€TCS] MHAMBUAYAJIbHBIN BAPUAHT C 3aJa4aMu, 10 NporaeHHON TeMe. CTyAEHT JOJDKEH MPEACTaBUTh
B INCBMCHHOM BH/IC pemeHHe HpC,Z[J'IO)KCHHBIX 3ajaa4, O(bOpMJIeHHBIX COOTBCTCTByIOH_II/IM 06pa30M.

[Tpu opopmiennn 3amau 00s3aTEIBHO JETACTCSI KpaTKas 3alUCh YCIOBUSA 3a/1a49H, TIEPEBOI
BHECHCTEMHBIX BeHuuH B CU, MOSACHSIOUINI PUCYHOK, 3aIMCHIBAIOTCS (DU3UYECKHE 3aKOHBI
(hopMyJIBI, IETAI0TCS MPOMEKYTOUYHBIC BBHIKIIAKA U PACUETHI, YKA3bIBAIOTCS €AMHUIIBI U3MEPEHUS
(pa3MepHOCTD) 3aMUCHIBACTCS] OKOHYATEIbHBIN OTBET.
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[IpenoaBaTens npoBepsieT paboTy U BBICTABISIET OLICHKY.

Kputepuu onenvuBanus:

5 GaynoB - paboTa BHIMOJTHEHA OTJIMYHO, PEIICHBI BCE 3a]Ia4H.

4 6anmna - paGoTa BBIMOJIHEHA XOPOIIIO, €CTh HETOYHOCTH B paboTe.

3 6ayuta - paboTa BBHINOJIHEHA YAOBJIETBOPUTENIBHO, €CTh OIIMOKH UM HEJT0YEThl B 0hOpMIICHNUH,
peleHbl He BCE 3a/1a4H.

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

Tect opHeHTHPOBAH HA POBEPKY KIIFOUYEBBIX MPEIMETHBIX PE3YJIbTaTOB 00y4YeHUS (KOHTPOIUPYEMbIe
MH/UKATOPBI CHOPMUPOBAHHOCTH KOMIIETEHIIMI) 10 OCHOBHBIM pa3/ieiaM U TeMaM JUCIHUILIMHbBI
B cemectpe mpoBonutcs nBa pyoexxubix TectupoBanus (PT). [l kaxxnoro PT Ha ocHoBanuu rpadukon
IIPOXOKJICHHS Pa3/ieioB AUCHUILINHBI «DHU3uKa» pa3paboTaH OaHK 3alaHU B TECTOBOH (opme U
€XKEroIHO (POPMUPYIOTCS OLIEHOYHBIE CPECTBA (MHANBUIYAIbHBIM OUIIET) IS IPOBEACHUS
HE3aBHUCHUMOTO0 KoMmbioTepHOTo TecTrpoBanus (HKT).
CTpyKTypa U coliep:KaHue TecTa OMPEeNIIOTCs 0a30BOi paboueii mporpaMmmon
B pamkax kaxnoro PT npumensercs cieayroonias cucTeMa OlCHUBAHHUS:

® 32 KaXJ10€ MPABUIILHO BBITOJHEHHOE 3a/laHIE BBICTABISIETCs | TECTOBBIN Oat;

® 32 HENMPaBWJIHLHO BHIMOJIHEHHOE WJIM HEBBIMOJIHEHHOE 33/1aHue BhICTaBIsieTcst 0 0aiioB;

® I 3aJaHHil C BBIOOPOM HECKOJBKMX TNPaBHIIBHBIX OTBETOB, 3aJlaHM HAa COOTBETCTBHUE U

YCTaHOBJIEHHE MOCJIE0BATEIBHOCTH IIPEAYCMOTPEHO YaCTUYHOE OLIEHUBAHHUE.

MakcumanbHBIM CyMMapHBIA TECTOBBIN Oa 3a kaxnoe PT BHOCUTCS B peUTHHT-TIJIAH JUCITUTIINHBL,
KOTOpBIN cocraBiser 15 GamioB. B cemectpe 3a nBa PT mo nucrumnnune «®Pu3ukay, MpOBOAUMBIX B
pamkax HKT, makcuManbHO BO3MOXHBIN cyMMapHbIil 6amt — 30 6amios.

Crnenudukanus # CTPYKTypa, a TakXKe JEMOHCTPAllMOHHBIA BapHaHT Tecta JOBOAUTCS
IIPENoAaBaTeNIIMA 1O CBEIEHUS CTYIEHTOB HE MEHee, 4eM 3a | mecsan A0 Hayalna TECTHUPOBaHMS.
JleMOHCTpallMOHHAsE Bepcusi TecTa pacmojaraercs Ha caidte http://exam.tpuru B pasgene
«MeponpusTHs» U MOKET ObITh BBIIOJIHEHA KaXKABIM CTYI€HTOM HEOTPAaHUUYEHHOE KOJIMUYECTBO Pas.

PT npoBoautcst B KOMIIBIOTEPHOH hopme B on-line pesxume Bo BpeMsi KOH(EpEeHII-HEIEIH B CEpeIMHE
U KOHIIE TEKYIIETO CEMECTPa COTIIaCHO PACTIMCAHUIO.

[TpomomxuTenbHOCTh TecTUpoBaHUs — 90 MuHYT Oe3 mepepbiBa. OTCUET BpEMEHHM HAYMHAETCS C
MOMEHTa BXoJa cryneHTa B TecT. MHCTpyKkTaX, IpeamIeCTBYIOIIUN TECTUPOBAHUIO, HE BXOIUT B
yka3zaHHoe BpeMs. CTyIeHT MO>KET 3aKOHUYUTH BbINIOJIHEHUE TecTa 10 UCTeueHUs! OTBEAEHHOTO BPEMEHH.

OTBETHI TECTUPYEMBIX IPOBEPSIOTCS ABTOMATUUYECKH 10 3TAJTOHAM, XPaHAIIUMCS B MH()OPMAIIMOHHO-
IIPOrpaMMHOM KoMmIulekce «OLieHKa pe3yIbTaToB U KOMIIETEHLIUI»

JUId M ¢ OrpaHWYEHHBIMU BO3MOXKHOCTSIMU 30POBbsi 1 MHBAJIUAOB NPEAYCMOTPEHO MPOBEACHUE
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TECTHPOBAHUS B JANTUPOBAHHOHN (popme (C yueToM UX 0COOBIX MOTpEeOHOCTEH, MPU HEOOXOTUMOCTH B
0J1aHOYHOM popMe), TPOAOIIKUTEITHHOCTh TECTUPOBAHUS COCTAaBUT 135 MUHYT.

Jna cmyodenmos, ne npoweowux PT 6 nepuood npogedenuss mecmuposamus npeoyCMOmpeHd
B03MOJICHOCMb MECMUPOBANUsL 68 PE3EePEHbIll OeHb, KOMOPbIU HAZHAYAEMCs Cpa3y nocie KoOHQpepeny-
Heoeu.

IIpu pesynomame pybedicnozo mecmupoganus 6 6ann08 u mMeree, 06y4aouWumMcs npedoCmasiAemcs 6
nepuoo mexywiel npomMedHCymouyHol ammecmayuu 603MoHcHocmyb noemopHo npoumu HKT 6 pezepanbiii
Oenb, coenacosannwlii ¢ bropo pacnucanuu TITY.

Pesynbratsl PT 00s13aTennbHO 006CyKIat0TCs Ha KOHCYJIBTALUU C MTPETIOIaBaTeNIeM.

Pedepar

Tembl pedepaToB BBICTABIIEHBI B IMUHOM KaOMHeTe cTyeHTa. CTyIeHT BEIOMpAET 3apaHee TeMy U3
CIMCKA U JIeNaeT pedepaT B COOTBETCTBUU C TPEOOBAHUAMU U MPEICTABIISET €r0 Ha MIPOBEPKY
npemnojasaTento. Pedepar nomkeH coaepikaThb: TUTYIbHBIN JIUCT, COACPAKAHUE PAOOTHI, AKTYaJIBHOCTb,
TEKCT JIOKJIaJia, BEIBOBI M CITMCOK UCIOJIB3yeMoi uTeparypsl. [lpenogasarens nposepsier pedepar u
OLIEHUBAET €TO0.

Kpurepun onieHuBanus:

3 6amna - paboTa BHINIOJHEHA OTJIMYHO, TIOJTHOCTHIO PacKphITa TeMa pedepara.

2-2,5 Gamna - paboTa BBIOJHEHA XOPOIIIO, MOJHOCTHIO PACKphITa TeMa pedepara, ecTb HeI0UeThl B
o(pOpMIICHUH.

1-1,5 6amna - paGoTa BBINONHEHA YIOBIETBOPUTEIHHO, TEMa pedepaTa pacKpbITa He MOJIHOCTHIO,
€CTh HEI04eThl B 0(DOPMIICHHUHU.

[Ipe3enTanus

CTyneHThI IPeICTaBIISAIOT CBOU MPE3EHTAIMU 110 TeMaM pedepaToB Ha KoH(pepeHu-Henene. Jlokmaz ¢
MPE3CHTAIMEN TOJDKEH UTUThC He Oomee 7-10 munyT. [Ipe3enTanus 10mKHA COACPKATh CISAYIONIYIO
nH(OpMaIMIO: HA3BaHUE TOKIIaAa, (PaMHIIUH TOKJIQTYUKOB, aKTyaJIbHOCTh, WILTIOCTPAIUH (BUAECO),
OCHOBHBIC CBEJICHMSI, TpadKH, BBIBOJIBI M CIIHCOK JIUTEepaTyphl. [locie nokimana CTyneHThl 3a/1al0T
BOHpOCBI Io TeMEC A0KJaaa, O6Cy)KI[aIOT Hpe,Z[JIO)I(eHHYIO TeMy 1 OOCHUBAKOT BBICTyHJIeHI/Ie.

Kputepuu onenvuBanus:

3 Gama - paboTa BBITIOTHEHA OTIMYHO, TOJIHOCTHIO PACKPBITA TEMA JTOKJIA/Ia, XOPOIIO OPUEHTUPYETCS B
MPEACTaBICHHOM MaTepuraje IPH OTBETaX Ha BOMPOCHI.

2 —-2,56amna - paboTa BEINIOJHEHA XOPOIIIO, TOJIHOCTHIO PACKPHITA TEMA JIOKJIA/1a, €CTh HEJOUETHI B
0(OpMIICHUHU WJTH TUIOXO OPHUEHTUPYETCS B TIPEACTABICHHOM MaTepraje IpH OTBETaxX Ha BOIPOCHI.
1-1,5 6amna - paGoTa BBINONHEHA YIOBIETBOPUTEIHHO, TEMA PACKPHITA HE MOJHOCTHIO, €CTh
HEJI0YeTHl B 0(pOPMIICHUH, TIJIOXO0 OPUEHTUPYETCS B MPECTABICHHOM MaTepHalie MPU OTBETaX Ha
BOIPOCHI.
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JuddepeHurpoBaHHbIN 3a4eT

JuddepeHpoBaHHBIN 3a4€T OCYIIECTBISETCA B COOTBETCTBUH ¢ [TosokeHneM o mpoBeieHUU
TEKYIIEro KOHTPOJIS ¥ MpoMexkyTouHou artectanuu TITY. UtoroBeliit 6amt onpenensercs
CYMMHPOBaHHEM OaJJIOB 3a BCE OLIEHOYHBIE MEPOIIPUATHS TEKYIIETO CEMECTpA.




