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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CriocoGeH uCIoyib30BaTh MOJIOKEHUS, 3aKOHBI U METO/Bl €CTECTBEHHBIX HAyK M MATEMaTUKHU IS
peIeHus 3a/1a4 MH)KEHEPHOU eI TeIbHOCTH

OIIK-2 CrocobeH caMOCTOSTENHHO MPOBOAWTH SKCIIEPUMEHTAIBHBIC WCCIICIOBAHUS M HCIOIh30BaTh
OCHOBHBIE MPHUEMbI 00PAOOTKH M MPEJCTABICHUS MOJYYCHHBIX JAaHHBIX

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- TEXHOJIOTMYECKUH

1.3 JIucuumniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsATEIPHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe o0mero, mpodeccCHoHATBHOTO W JOMOTHUTEIBHOTO
npodeccHoHaILHOTO 00pa3oBaHus; B chepe HaydHBIX HccienoBaHuii), 06 CBs3b, HHPOPMAIIMOHHBIC U
KOMMYHHUKAIIMOHHbIE TEXHOJIOTUHU (B chepe pa3paboTKu, MPOEKTUPOBAHUS, UCCIEAOBAHUS U IKCILTyaTalluu
PaZAMOAIIEKTPOHHBIX CPEJICTB U PAIUOIIEKTPOHHBIX CUCTEM PA3JIMYHOTO Ha3HaueHus; B cepe 0OOPOHBI U
0€30MacCHOCTH roCyJapCcTBa U MPAaBOOXPAHUTEIBHOMN IEITEIbHOCTH)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHme
(hyHKUMY / TPYAOBBIE komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-1 Crocoben AHanmu3upyeTr 3amady W MPOBOIUT HHCTPYMCHTAIBHBIC
HCIIOJIB30BATh IOJIOKEHUS, |U3MEPEHHUS, HE00X0qUMbIe B obnactu
3aKOHBI U METOZbI MHGOKOMMYHUKAIIMOHHBIX TEXHOJOTHH U CUCTEM CBSI3U

€CTECTBEHHBIX HayK U
MaTEeMaTHKH ISl PEIIeHHS
3aj71a4 MHKEHEPHOU

NeSITeNIbHOCTH
OIIK-2 Cnocoben AHanu3upyer TOJNy4eHHblE JaHHbIE W IPOBOJUT
CaMOCTOSITETILHO MMPOBOJUTD |CHUCTEMATH3ALMIO MOIYYEHHBIX HM3MEpEeHUH (pu3nyecKux
JKCIEPUMEHTAJIbHBIE BEITMYNH

WCCIIEZIOBAaHUA U

UCIIO0JIb30BaTh OCHOBHBIE Unentnduuupyer npuOopHyio 0a3y W roTOB NMPUMEHUTDH
npueMsl 00paboTKu U €€ B paMKax BBINIOJIHAEMOrO 3aJaHNS

MIpeICTaBIECHUS

MOJTYYCHHBIX JAHHBIX

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CriocobeH MCToab30BaTh MOJTOKEHHS, 3aKOHBI U METOMIBI €CTECTBEHHBIX HAyK W
MaTeMaTHKHU TSl peIIeHUs 3a/1a4 HHXCHEPHOH eI TCIIbHOCTH

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OIIPEACIIAIOINX Ounas | 3aouHa
MEKTUCLUMIUTMHAPHBIE |(cemecT Pt
CBsI31 p) |(cemect
p)
1{2]1]2
1|BpIcmrast marematuka | + | + | + | +




OIIK-2 CriocobeH caMOCTOSITEIPHO MPOBOAHWTH AKCIIEPUMEHTAILHBIE HUCCICAOBAHUS U
HCII0JIB30BaTh OCHOBHBIC TIPUEMBI 00PaOOTKH 1 MIPEICTABICHUS TIOTYUYEHHBIX TAHHBIX

Ne HaumenoBanue dopma oOyyeHus
wn O%i;iiz?ongilx Ounas 3aouHas
(cemectp) | (cemectp)
MEXTUCITUTUTMHAPHBIS
CBA3M 213412134
1 [PaguoTexHuUecKne + |+ |+ |+ ]|+ ]+

OCIIM U CUTHAJIbI

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

Hucuumnuaa «®us3nkay OTHOCUTCS K o0s3aTenbHON dactu ydyeOHoro miana OIl mo HampaBiIeHHIO
noarotoBku 11.03.02 - MTHPOKOMMYHHUKAITMOHHBIE TEXHOJIOTUU M CUCTEMBI CBSI3H.

Jucuuminna «Pusnka» uzydaercs B 1, 2 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCHHILIUHEL 6 3.€.

Oumnas: 6 3.¢.

3aouHas: 6 3.e.

. Ounas 3aoyHas
Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 216 216
KonTaktHas pabora 96 26
Jlexuu (Jlexiun) 48 12
[Tpaktuueckue (IIpaxr. pab.) 48 14
CamocrositenbHas pabota (CP) 84 177
OK3aMeH 36 9
3ader - 4
3.2.Conepxanue Kypca:
No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0|3 |03
1 cemectp
1 Knaccuueckas CobecenoBanue;
MEXaHUKa Samura
6 1 8 |2 |16 |20 1a00paTOPHBIX
pabor;
TectupoBanue
2 DIeMEeHTHI CobecenoBanue
MEXaHUKHU 2 1 - 1 4 |10
KHUJIKOCTHU
3 MonekynspHas CobecenoBaHue;
¢dusmka 3ammra
4 1 4 |2 |10 18 1a00paTOPHBIX
pabor;
TecTtupoBanue




4 Tepmonunamuka CobecenoBanue;
4 1 4 1 |10 | 10 KontponpHas
pabora

5 DneKTpocTaTHKa CobecenoBanue;

3amura

4 12 (4|2 ]10]20 1a00paTOPHBIX
pabor;

TectupoBanue

6 ITocTosIHHBIN TOK 3amura
1a00paTOPHBIX
pabor;
KontponpHas
pabora;
CobecenoBanue

7 MargeTtusm CobecenoBaHue;
3amura
1a00paTOPHBIX
pabor;
KonTtponbHas
pabora

8 OnTuka 3amura
1a00paTOPHBIX
pabor;
KontponpHas
pabora;
CobecenoBanue

9 D1eMEeHTHI ColOecenoBanue
KBaHTOBOW T€OPUU

10 OCHOBBI aTOMHOI 1 ) ) > | 19 ColOecenoBanue
sIIepHOMN (PU3BHKH

Tema 1. Knaccuueckas mexanuka (OIIK-1)
Jlexknus.

Mecto ¢u3uku B cucteMe Hayk o mpupozae. IIpocTpaHcTBO M BpeMsi Kak (POpMBI CyIIECTBOBAHUS
ABUOKyLIeicss MaTepuu. OTHOCUTENBHOCTD ABMKEHUA. DOpMBI onucaHus JBUKEHHUS MaTepUalbHON TOUKH.
Ilepemenienue, CKOpOCTh, yCKOpeHHE. TaHreHIIMaIbHOE U HOpMaJIbHOE YCKOpeHMsl. KuHemarnka IBHKEHUS
[0 KPUBOJIMHEWHOW TPAeKTOpUM. [[BUIKEHHE II0 OKPYKHOCTH. YIIIOBasg CKOPOCTb, YITIOBOE YCKOPEHHE.
[TpeoOpazoBanus [anunes. Kinaccuueckuii 3aK0H CIIOKEHUSI CKOPOCTEH.

WNHuepunanpHble 1 HEMHEpLMAIbHBIE CUCTEMBI KoopAMHAT. 3akoHbl HproToHa. Macca, cuna. YpaBHeHMs
newxeHud. [IpuHnun otHocutensHoCcTH ["anunes. @yHaaMeHTalIbHBIE B3aUMOJECICTBHS B IPUPOZE. 3aKOH
BceMupHoro Tiarorenus. Cuna tsxectd. Bec tena. Cuiia ynpyroctu. Cuna TpeHusl.

[TonsiTne 3aMKHYyTOM cuCTeMbl. MMIylnbC MarepHalbHON TOYKH, CUCTEMbl MaTE€pUANIbHBIX TOYEK. 3aKOH
COXpaHEeHUsl UMITysbca. LIeHTp Macc cucTeMbl MarepuaibHBIX TOUYEK M 3aKOH €ro JABWXKEHHS. PeakTuBHOE
nerkenue. @opmyna K.O. [{uonkoBckoro. KnHetnueckas sHeprug marepuaibHOi Touku. [loTeHuumanbHas
SHEPTHsl CUCTEMBbI B3aUMOJEHCTBYIOIUX Teil. KOHcepBaTMBHBIE CHUIIbI. 3aKOH COXpPAHEHUS W WU3MEHEHMS
SHEPTUH B MEXAHUKE.

MoMeHT uMIyabca MarepuaibHOM TOYKA. MOMEHT Cuibl. 3aKOH COXPaHEHUS M M3MEHEHHs MOMEHTa
KOJINYECTBA JABMKEHUSA. MOMEHT MHEpLMH TBEpAOro Teia. KnHeTnueckas 3HEprusi BPAIAlOIIErocs Tela.
OcCHOBHOE ypaBHEHHE TMHAMUKN BPAIIaTEIbHOTO ABUKECHUS.

KonebarenpHoe nBUXeHHE. YpaBHEHUE CBOOOMHBIX KoieOaHuil. CrokeHue KoleOaHWid. 3aTyxarolue
kosneOanus. BeiHyxneHnble koneOanus. Pezonanc. 'apMoHndeckuii 1 aHrapMOHUYECKUNA OCLUAIIIATOP.



Bonubl B ynpyrux cpemax. OCHOBHBIE XapaKT€PUCTUKM BOJIH. YpaBHEHHE BOJHBL. lIpononbHbie n
norepeynble BonHbL [lomspuzamms BonmH. I[lpuHnun cyneprno3uiuu BoiH. SIBIeHHE HHTEpPQEpEHIIHH.
OHeprus BOJIHOBOTO ABM)XEHUS, IOTOK 3Hepruu. Ctosune BOIHbI. PacipocTpaHeHne BOJIH B HEOAHOPOAHBIX
Y @aHU30TPOIIHBIX Cpeaax.

OcHOBHBIE TIOCTYJIATHI CTICMATBLHON TEOPUHN OTHOCHTENbHOCTH DifHiTeiHa. [IpeobpasoBanue JlopeHna.

JlmuHa otpeska. [IpoMexxyTok BpeMeHHn Mexay IByMs COOBITHIMH. COOTHOIIICHHE MEXIY HhIOTOHOBCKOW M
PENATUBUCTCKOM TMHAMUKOM.

IIpakTnyeckoe 3ansATHE.
Pemenne 3anau mo reme «MexaHUuKa.

Pemenue 3amau u3 cOopumka YeprtoBa, A.I. 3amaunuk mo ¢usmuke Nel.l1-1.10, 1.15-1.34, 2.1-2.9, 2.34,
2.42-2.44,2.57-2.64,3.19, 3.38.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. CamocTosTenbHOE BHIIOTHEHUE 3a1aHUH U1 1a00paTOPHBIX U MPAKTUUECKUX 3aHATUH;
2. CamocTosiTenpHast TpopadoTKa y4eOHOTO U HAyYHOTO MaTrepuaja 1o Me4aTHbIM, JJIEKTPOHHBIM 1
JIPYTUM UCTOYHUKAM;
Pexomennanum: B pe3yJibTare CaMOCTOATEIbHON padoThI CTYIEHT 10J17KeH OCBOUTH OCHOBHbIE
BONPOCHI Kypca:

I. OCHOBHbBIE OHATHSI KHHEMATUKHU

2. CKopocCTb.

3. Yckopenue.

4. Kunemaruka abcomoTHo TBepAoro Tena. CBsa3b TUHEHHBIX U YIIIOBBIX XapaKTEPUCTUK JBUKCHHUS.
5. JIBrokeHune Tena, OPOIIEHHOTO 0/ YIJIOM K TOPU30HTY.

6. Cuna u macca. 3akonbl Hetorona. [IpuHImn HE3aBUCUMOCTH IE€UCTBUS CUIL.
7. Nmnynbe Tena. 3akoH COXpaHEHHS] UMITYJIbCA.

8. JIBM>KeHUE Tella ¢ IepeMeHHON Maccoil (ypaBHeHHE MelepceKoro).

0. MexaHnudecKuid TPUHITUIT OTHOCUTENbHOCTH (TTpuHIUT [ amuest).

10.  Cunbl TpeHHS U yIPYTOCTH.

11. Cuna tsxectu. Bec tena.

12. Cunsl unepuun. [IpuHIUI 3KBUBaJIEHTHOCTH.

13.  OcCHOBHOI1 3aKOH JTUHAMUKH BpallaTeIbHOTO JBUKECHHUS.

14.  Teopema lteitnepa. MOMEHT MHEPLIMK TPOCTENUIIMNX TEJL.

15.  Dwueprus u pabora.

16. T'apmonmnueckue xonebanus. MareMaTHuecKuil 1 GU3NYECKUI MaTHUKH.
17. CnoxeHue rapMOHHYECKUX KojieOaHuil. BekropHas nuarpamma. 3aryxaroiiue KoieOaHus.
18. KunemaTuka BOJHOBBIX MPOLIECCOB.

19. Coynapenue Tei.

20. Craruxka.

21. Teopus otHOCUTENBHOCTH. PenaTuBucTckue 3pdexTo.

22.  DneMEeHTHI a3po- U TUAPOINHAMUKH.

CamocrosiTesqibHOe pelieHue 3aaay u3 cOopumka YeproBa, A.I. 3agaunuk no ¢usuke mo teme
«MexaHuKa».

Tema 2. dieMeHTHI MexaHukH kuakoctu (OIIK-1)
Jlekuus.

JIBrokeHre WaeaIbHOW JKUAKOCTH, JIMHUHM W TPYOKH Toka. YpaBHeHue bepuymm JI. @opmyna Ilyaseiins.
Jlamunapubie u TypOyJaeHTHbIE TeYeHHUs. OJIEMEHThl a’po- M TUAPOAMHAMUKU. [mapaBianueckoe
conporusieHue. Yucno PeitHonbaca.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CaMOCTOSTEIbHOM PadoThI



1. CamocTosTensHOE BBINOJHEHHUE 3aaHUi 1715 TaO0PaTOPHBIX 3aHATHIA;

2. CamocrosTenbHas mpopaboTka yueOHOro ¥ Hay4HOT'O MaTepuaa Mo Ne4yaTHbIM, JIeKTPOHHBIM U
JOpyTUM UCTOYHUKAM;

Pexomennanum: B pe3yJibTare CaMOCTOATEIbHON PadoThI CTYIEHT 10J1KeH OCBOUTH OCHOBHbIE
BOIPOCHI Kypca:

1.  VYpaBHeHUE HEPA3PBHIBHOCTH.
2. VYpasuenue bepnymin.
3.  Ywmcno PeiiHonpaca.

Tema 3. Moaexkyasipuas ¢pusuka (OIIK-1)
Jlekumus.

WneanbHblii ra3 Kak MofeNbHAs TepMOAMHAMMYECKas cHUcTeMa. V3ompolecchl HeaabHOro rasa:
M30TEPMHUYECKUA  TIpoIlecc, HM300apUUYECKUil  TPOIECC, H30XOPUUYECKHUH  MpoIecc. YpaBHEHHE
Knaneiipona-MenaeneeBa. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KUHETHUYECKON TEOPHH HICATbHOTO rasa.
Pacrnipenenenne MoseKkyn uaealbHOTO ra3a 1Mo ckopocTsaM (pacnpeneneHue Makcsemna). bapomerpuueckast
dbopmyna. BHyTpeHHssT SHeprusi uAcalbHOro rasa. TerioeMKocTb. KomnuecTBO TemiaoThl. 3akoH
paBHOpACHpPECIICHNUs YHEPTHH MO CTENEeHSIM CBOOOABI MOJEKyN. SIBieHue mepeHoca. J[iauHa cBOOOIHOTO
npoOera. PeanbHble Ta3bl. YpaBHenue Ban-aep-Baanbca. [lepexon u3 ra3000pa3HOTO COCTOSHUS B KHUIKOE.
Kputnueckue mapamerpsl. BHyTpeHHsss sHeprus peanbHoro raza. Dddexr J[xoynsa-Tomcona. dazoBoe
npeBpalieHne. ArperaTHble COCTOSHUA BelecTBa. Kpucramimyeckoe coCcTosHUE.

IIpakTH4Yeckoe 3aHATHE.
IIpakTH4eckue 3aHATHS.
Pemenue 3amau no reme «MosnekynsipHast GU3UKay.

Pemenue 3amauy u3 coopauka Yeprora, A.I. 3amaunnk no ¢puszuke Ne8.1-8.10, 8.15-8.34, 8.36-8.40, 9.1-9.9,
9.25.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. CamocrosaTenbHOE BHITIOIHEHUE 3a/IaHUH U151 Ta0OPaTOPHBIX U MPAKTHUECKUX 3aHATUH;

2. CamocTosiTenbHas mpopadboTKa yueOHOro U HayqyHOrO MarepHasa Mo rne4aTHbIM, SJIEKTPOHHBIM U
JOpyTUM UCTOYHUKAM;

Pexomennanmuu: B pe3yjbTaTe CcaMOCTOSITEIbHOH PadOThl CTYIEHT J0JKE€H OCBOMTHL OCHOBHbIE
BOIPOCHI Kypca:

WneanpHbIN ra3. 3akoHEI HIEaILHOTO rasa.

VYpaBHenue Menaeneena-Knanelipona. 3akonsl ABoraapo u JlansToHa.
OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KUHETUYECKOW TEOPUH.
Pacnipenenenne monekyn no ckopoctsaM. Oneit Ll tepHa.
bapomerpuueckas popmyna. Pacnpenenenue bonpiimana. Onsit [Teppena.

R e

JlnuHa cBoOOHOTO Mpobera MoJieKyl. 3aKOH PaBHOMEPHOTO paclpeieIeHUsl SHEPTUH 110
CTETeHsM CBOOO/IBL. SIBJICHUE TepeHoca.
7. Temnora. BHyTpeHHsIs 3Heprus.

CamocrosiTesqibHOE pelieHue 3aaad u3 cOopuumka Yeprosa, A.I. 3agauynuk nmo ¢usuke mo teme
«MonekyasipHas pU3HKN».

Tema 4. Tepmonnnamuxka (OIIK-1)
Jlexknus.
[TepBsiii 3akoH TepmoamHamuku. M3ompomeccsl. [{uknudeckue mpouecchl. [ukn Kapro. Koaddunment
MOJIE3HOTO JEHCTBUS TEIUIOBBIX MaiMH. BTopoil 3akoH TepMmonuHamuku. OOpaTumble U HeoOpaTUMbIe
nporeccol. DHTponusa. CBoboaHas sHeprus. CTaTUCTUYECKHH CMBICI BTOPOTO 3aKOHA TEPMOJUHAMUKH.
Onykryanuu. TermoBas cmepTs BeenleHHON. [paHUIBI IPUMEHUMOCTH BTOPOIO 3aKOHA TEPMOJUHAMUKH.
Tperuit 3akoH TepMmomuHamuku. CraTHcTHUeckas (QHU3MKAa M TEPMOAMHAMHKA. TepMOAMHAMHUYECKHE
¢byukuuu coctosHus. KBaHTOBas M KilaccU4YecKasi CTaTUCTUKU.

IIpakTnyeckoe 3ansATHE.



I[IpakTHyeckne 3aHATHS.
Pemenue 3amay no reme « TepMoguHamMukay.

Pemenue 3anau u3 coopuuka Yeprosa, A.I. 3agaunuk no gusuke Nell.1-11.10, 11.18-11.22, 11.25-11.36,
11.48-11.52, 11.75.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CaMocCTOATEIbHOE BHIMOJIHEHUE 3aJaHUM JIsl TPAKTHYECKUX 3aHATHH;

2. CamocrosiTenpHas MpopadoTka yd4eOHOrO M HayYHOTo MaTrepuara o Me4yaTHbIM, HIEKTPOHHBIM U
JPYTMM UCTOYHHUKAM;

PexoMeHnamnuu: B pe3yabrare caMOCTOSITENILHON paObOThI CTYIEHT JI0JKEH OCBOUTH OCHOBHBIE BOIIPOCHI
Kypca:

[TepBbIit 3ak0H TepMoAMHAMUKHU. TemnoeMKkocThb. 3akoH Jtononra u [1tu.

N3omnponecchl 1 NpUMEHEHHE MEPBOrO 3aKOHA TEPMOJUHAMUKH K U30ITPOLIECCAM.
Anmabarudeckuit mporiecc.

Bropoii 3akon Tepmoaunamuku. Kpyroseie mporneccsl. [{ukn KapHo.

DHTpomuUs U CBOOOTHAS YHEPTHSL.

TepmoauHamuueckre GyHKIIUU COCTOSTHUS.

Craructuyeckoe UCTOJIKOBAHUE BTOPOTO 3aKOHA TEPMOJIUHAMUKH.

TpeTuii 3aKOH TEPMOANHAMUKH.

NN Rk DD =

9. PeanbHbIe rass.

10. XKuakoctu. [loBepxHOCcTHOE HaTsbkeHUE. [loBepXHOCTHAS SHEPTHSL.
11. CmaunBaHMe U KaWJUIIPHBIE SIBICHHUS.

12. ®opmyna Jlannaca.

13. ArperarHble COCTOSTHHSI BeLIeCTBa U (pa30BbIe MPEBpAILCHUS.

14. Bunapl cBs3en.

CamocrosiTesqibHOE pemieHue 3aaa4 u3 coopuuka Yeprosa, A.I. 3agauyHuk no gusmnke mo reme
«TepMonnHaAMHUKa.

Tema 5. daexkrpocraruka (OIIK-1)
Jlekuus.

Onexkrpudeckuit 3apsaa. 3akoH Kynona. HanpsskeHHOCTh aieKkTpudeckoro nosis. [IpuHmun cynepno3uiuu.
ITorennuan. Pa3HocTh MOTEHITNAIOB.

JIMpneKTpUK B 3JIEKTpUYEcKoM moje. [umnonb. JIunonbHbli MOMEHT. DieKkTpudeckoe cmenieHue. [lotok
BeKTOpa HanpskeHHOCTH. Teopema Octporpaackoro-I'ayca. [Ipocrelimue mosms.

[IpoBonHuUK B anekTpuyeckoM mnoje. Pacnpenenenue 3aps10B Ha MPOBOAHUKE. DIEKTPUUECKOE M10JI€ BHYTPU
Y BHE MPOBOJHUKA. DIIEKTPOCTAaTUYECKAs 3alUTa.

DneKkTpudeckass €eMKOCTh. KoHaeHcaropbsl. OHeprusi dJIEKTpUYecKoro moss. I[IIoTHOCTh 3Hepruu
AIIEKTPOCTATUYECKOTO TOJISI.

IIpakTnyeckoe 3ansATHE.
Pemenue 3aau no teme « NEKTPOCTATUKAY.

Pemenue 3amau u3 coopuuka YeproBa, A.I. 3amaunuk mo ¢usmke Nel3.1-13. 3, 13.14-13.16, 14.1-14.4,
14.7-14.9, 14.22-14.24, 14.36, 15.1-15.10, 15.41, 15.51-15.54, 16.1-16.5, 17.1-17.4.

Tema 6. IlocTossnnubiii TOK (OIIK-2)
Jlexknus.

Cuna u IJIOTHOCTH 3JIEKTpUUECKOro Toka. Kiaccuueckass aeKTpOHHAs TEOPHsl POBOJUMOCTH METAJIIOB.
3akoH Oma IS ydacTKa LIENM ¥ 3aMKHYTOI'O KOHTypa. DJIEKTpOABMXKYyLIas cuia. 3akoH OMa B BEKTOPHOU
¢dopme. 3akon Bunemana-dpanna.
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3aBUCUMOCTb COIPOTUBJIEHHMS] METANIOB OT Temueparypbl. CBepXIpoBoaAUMOCTh. IlomynpoBogHUKY.
D¢ dexr Xomna. DIEKTpOHHAS U IbIPOYHAs POBOAUMOCTD, p-h-niepexoabl. [IHoabl, TpaH3UCTOPHI. 30HHAS
Teopusl.

Nonmzanms ra3oB. Toku B ra3zax. HecaMocCTOSATENbHBIM Ta30BBIM pa3psi. OJEKTpUUECKas ayra.
CamocrosTenbHbIN ra30BbIi pa3psaa. KaronHnsie mydm.
Tokwu B anekTponuTax. 3akoHbl Papages. XMMUYECKUE HCTOYHUKHU TOKA.

KonrtaktHble sBieHus. PabGora Bbixoma  37eKTpoHOB. KOHTakTHass  pa3HOCTh  MOTEHIIMAJIOB.
Tepmoonexrponnas smuccus. PazBerBiennsie snekTpudeckue uenu. [Ipasuno Kupxroda.

PaboTa 1 MOITHOCTB 3JEKTPHUUECKOTro ToKa. 3akoH JIxoyns-JleHna.
IIpakTn4yeckoe 3ansATHE.
Pemenue 3anau no reme «IlocrostHubIi TOK».Pemenne 3agau u3 coopurka Yeprosa, A.I. 3agauHuk mo
¢uzuke Nel9.1-19.5, 19.12-19.15, 19.19, 19.25.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus AJ1s1 CAMOCTOATEIbHOM PadoThl
1. CamMocTosTenbHOE BBIOJHEHNE 33AaHUH IS Ta00PATOPHBIX U MPAKTUUECKHUX 3aHATHH;

2. CamocrosTenbHas mpopaboTka yueOHOro ¥ Hay4HOT'O MaTepuaa Mo Ne4yaTHbIM, 3JIeKTPOHHBIM U
JOpPyTUM UCTOYHUKAM;

Pexomennanmuu: B pe3yJjbTaTe CcaMOCTOSTEIbHOH PadOThl CTYIEHT J0JKE€H OCBOMTHL OCHOBHbIE
BOIPOCHI Kypca:

1. [TocTossHHBIN 31eKTpUUEeCKUl TOK. OCHOBBI KJIACCHYECKOW AJIEKTPOHHON TEOPHUHM MPOBOAMMOCTH
METaJJIOB.

2. Henpocratku kinaccuueckoit Teopur. CBepXNnpoBOoAUMOCTh. CTOPOHHHE CUITBI.
3. BriBoa 3akoHOB OMa u J[koyns-JIeHna B ki1accu4eckoi 3EKTPOHHOM TEOPUH.

4. [TocTossHHBIN 31eKTpUYEeCKUl TOK. OCHOBBI KJIACCUYECKOW AJIEKTPOHHOH TEOPHUHM IMPOBOAMMOCTH
METaJJIOB.

5. DIJEeKTpUYECKUU TOK B AJIEKTpoJaUTax. 3akoH OMa /111 MpOBOAHUKOB BTOPOTO poja.

6. 3ouHas Teopus. PekomOuHaIms 1 BO30yX/1eHUE HEPABHOBECHBIX HOCUTENEH TOKA B TBEP/BIX TeJax.
7. DIEeKTpUYECKU TOK B ra3ax.

8. DnekTpuuecKkuil TOK B NOJYNPOBOAHHUKAX.

Tema 7. Marnerusm (OIIK-2)
Jlexknus.

Omnbitel Modde, DiixenBanbaa. MarautHoe mnone Toka. 3akoHbl buo-CaBapa-Jlammaca u  Awmmepa.
IIpocreiimme wmarnutHble nois. Cuia JlopeHuna. Bexrtop MarHuTHOM uHAyknuu. HanpspkeHHOCTB
MAarHUTHOTO NoJiA. MarHUTHBIN NOTOK. MarHUTHBIN MTOTOK YEPE3 3aMKHYTYIO IOBEPXHOCTb.

MarnuTtHbie cBolcTBa BemiecTBa. Jlma-, mapa- u (QeppomarHeTuku. MarHuTHas TPOHUIIAEMOCTb.
[IpencraBienue o siIepHOM MarHUTHOM PE30HAHCE U AJIEKTPOHHOM IapaMarHuTHOM PE30HAHCE.

OnekTpoMaruuTHass WHAyKUuA. 3akoH Dapanes. I[lpaBuno Jlenna. MHayktuBHOCTH. CamMOMHIYKIIHMS.
[InoTHOCTH SHEPrUM MarHUTHOTO ToJIsA. TpaHncdopmarop.

[lepemennblii snekTpuyeckuid TOK. 3akoH OMa Ui 1ened MepeMEeHHOro TOKa C  OMHYECKUM
COIIPOTUBJICHUEM, EMKOCTBIO M HHIYKTUBHOCTHIO. MOIITHOCTH NEPEMEHHOr0 Toka. Mimnenanc.

KoneGarenpubiii koHTYp. CBOOOmHbIE KojeOaHus. COOCTBEHHas 4YacToTa. 3aTyxarolue KoJieOaHusI.
BrHyxneHHbIe KoneOaHus. SIBIeHHE MIEKTPUISCKOTO PE30HAHCA.

O6o0menHas Teopusi Makcemna. BuxpeBoe anekTpuueckoe moiie. DJEKTPOMATHUTHBIE BOJHBI M HX
ocHOBHbI€ cBoiicTBa. [lIkana snekrpoMarHuTHBIX BOJIH. PagnoBemanue. TeneBuaeHue.

IIpakTnyeckoe 3ansATHE.

Pemenue 3anau u3 cOopuuka Yeprosa, A.I. 3agaunuk no gusuke Ne 21.1-21.3, 21.4-21.6, 22.1-22.5,
23.1-23.5, 25.1-25.5, 25.17-25.19.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSTEJIbHOM PadoThI
1. CamMocTosTenbHOE BBITOJHEHNE 33AaHUH JUIs Ta00PATOPHBIX U MPAKTUUECKHUX 3aHATHH;



2. CamocTosTenbHas MpopadoTKa y4eOHOro U Hay4YHOTO MaTepuaa Mo MeYyaTHbIM, YJIEKTPOHHBIM U
JPYTUM UCTOYHHUKAM;

Pexomennanumu: B pe3yjbTare CcaMOCTOSATENbHOH PaldOTbl CTYIEHT A0JKEH OCBOMTHL OCHOBHbIE
BOIIPOCHI Kypca:

MarHuTHBIN MOMEHT, MarHUTHBIM IIOTOK.

DJEKTPOMAarHUTHAs UHAYKIUS.

MaruuTHO€ 1oJIe, CO31aBaEMO€ JBHXKYILIUMCS AIEKTPUUECKUM 3aPSIOM.
MarautHo€ noJie KpyroBoro Toka.

B3anMopneiicTBue napajieabHbIX IPOBOAHUKOB C TOKOM.

3akoH buo-Caapa-Jlannaca.

MaruutHO€ noJie NPSAMOJIUHENHOTO TPOBOIHUKA C TOKOM.

MarnutHoe nosne. OnsiT Uodde.

OnbIT DitXeHBANBA.

NN Rk DD =
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. 3akoH Amrmepa.
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. MarauTHOE 110JI€ B BEIILIECTBE.

—
[\

. [letna rucrepesuca.

[S—
(98]

. TepMoMarauTHsIe ¥ TEPMO3JIEKTpHUUECKUE YPPEKTHI.

—
N

. Cuna JlopeHua.
. Opdext Xomna.

[
()]

Tema 8. OnTuka (OIIK-2)
Jlexknus.

OneKkTpoMarHuTHas mnpupoaa cBera. ONTUYECKUI W BUAMMBIM JHANa30Hbl 3JIEKTPOMArHUTHBIX BOJIH.
BonnoBoe ypaBHeHune. CKOpOCTb CBETA.

[Tonsipuzarus 3JeKTPOMAarHUTHBIX BOJIH. DHEPreTHUeCKre U (POTOMETPUUECKHUE XapaKTEPUCTUKU CBETOBOTO
IIOTOKA.

Jucnepcust cBeta. DNEKTPOHHAsE TEOPUSl JUCIIEPCUU. 3aKOHBI OTpaxkeHus: W mnpenomieHus. [lonspuzanus
CBETA MpU OTPAKECHUU W TpenomieHUH. KoappuimeHTsl oTpaxkeHus W IpeloMyeHus cBeta. PaccesHue
cBeTa. 3akoH Phoies.

WuTepdepeniius MOHOXpOMATUYECKUX BOJIH. Pa3HOCTH XoAa. YciaoBHs UHTEPPEPEHIIMOHHBIX MAaKCUMYMOB
1 MUHUMYMOB. CTosturie BOJIHBI. IHTepepeHIns B TOHKHUX TUICHKAX.

HNutepdhepenninonnsie npubopsl. buonpusma. HuaTepdepomerprl. Ilpumenenne wuHTEpHEPEHIIMOHHBIX
pUOOPOB.

Hudpakums ceera. [Ipunnun [oiirenca-dpenens. Metox 300 Openens. Judpakius Openenst Ha Kpyriiom
oTBepcTHH. I paKkIOHHas peleTKa.

JIBoliHOE JydenpesoOMJICHHE B AaHU30TPONMHBIX KpucTawiax. llomsipuzanus cBera mnpu  JBOWMHOM
nyuyenpenomieHuu. [lonspuzanuonnubie QUIBTPHI.

OneMeHTapHasi KBaHTOBAsl TEOPUs U3ITydeHUs cBeTa. CIIOHTaHHOE U BBIHYKACHHOE U3IIy4YCHHE.
Jlazepsl. [Ipunimn paGoThl U KOHCTPYKIHMSA J1a3epa. CBONCTBA J1a3epHOTO H3ITyUeHHS.

PentrenoBckue myun. CHeKTpbl PEHTICHOBCKOTO u3NMydeHws. Jludpakmusi peHTreHOBCKUX JIyded Ha
Kpuctammuieckoit pemetke. @opmynsl Bynbda-bperra, Jlaysrpamma. Meton Jle6as-1llepepa. DnemeHThI
Dypbe — ONTHUKH.

IIpakTH4eckoe 3aHATHE.
Penrtenue 3anmay no reme «ONTHKAY

Pemenwne 3aga4y u3 coopanka Yeprosa, A.I. 3amaunuk no ¢usuke No28.1-28.10, 28.14-28.34, 28.36-28.40,
28.47,31.4-31.9.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. CamocTosiTeIbHOE BHITIOTHEHUE 3aIaHUN TS JTAOOPATOPHBIX U MPAKTUUECKUX 3aHSATHI;

2. CamocTosTenbHas MpopadoTKa y4eOHOro U Hay4qHOTO MaTepuaa Mo MeyaTHbIM, YJICKTPOHHBIM U
JPYTUM UCTOYHHUKAM;
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Pexomennanumu: B pe3yjbTare CcaMOCTOSATENbHOH PaldOTbl CTYIEHT A0JKEH OCBOMTH OCHOBHbIE
BOIIPOCHI Kypca:

3aKOHBI TEOMETPUUYECKON ONTHUKH.

Tonkas nuH3a. [TocTpoeHne n300pakeHN B TUH3E.
dopmysa TOHKOU JTUH3BL. Jle(eKThI TUH3.
HNurtepdepentus ceera. OnbiT FOHra.

WuTepdepenius cBera B TOHKOH IJICHKE.

Hudpakaus ceeta. Judpaknus Openens.

Hudpaxius Opaynrodepa.

[Tonsipuzanus ceta. [lonydeHune noisipu30BaHHOTO CBETA.
3akoH Maitoca.

A ISP BRSNS e

Tema 9. Dnementsl kBanTOBOM Teopun (OIIK-1)
Jlexknus.

TerutoBoe wu3mydenue. 3akonsl Kupxroda, Credana - bombumana, Buna. ®@opmynsr Penes-/lxunca.
VnerpaduoneroBas karactpoda. Dopmyna Ilnanka. KBaHTOBBIM Xapakrep wu3nydeHHs. BhemHuit
¢doroapdpext. Onbitel A.I.CronmetoBa. YpaBHenue DiinmreiiHa. Dddexr Komnrona. JlaBnenue cpera.
3akoHbI coxpaHeHus: sHepruu B ddexre Komnrona. BomHoBrbie cBoiicTBa wactui. ['unoresza ne bpois.
[Tpuniun HeomnpeneneHHocTH. YpaBHeHue lllpenunrepa. BomnoBast ¢ynkuums. KopmyckymisipHO-BOTHOBOM
nyanu3M. KBaHTOBO-pasmepHble CTPYKTypbl. KBaHTOBBIE cOCTOSHHS aTOMOB W Moiekya. HuBepcus
KBaHTOBBIX COCTOSIHUI B BemiecTBe. Oneparopsl (U3NUIECKUX BETUUMH.

Tema 10. OcHoBbl aToMHOM U sinepHoil pusukn (OIIK-1)
Jlekumus.

Omeitel Pesepdopna. Iloctymarer bopa. Boposckas teopusi atoma. Onbit ®panka u I'epma. Atombl
BOZIOPOJIa M IICJIOYHBIX MeTaioB. CHuH 3JeKTpoHAa. MarHuTHbeIE MOMEHT artoMma. JddekT 3eemaHa.
[Mpunmun Ilaynu. Ilepumonuueckas cucrema nsnementoB .M. MengeneeBa. CocTtaB sapa aroma.
B3aumoneiicTBUe HYKJIOHOB B siipe. SAepHbIe CHIIBI U MOJIENIM aTOMHOTO siapa. LIMKIOTpOHHBIN pe30HaHC.
EcTtecTBeHHast 1 MCKyCCTBEHHAsl PalMOaKTUBHOCTD. SlepHbIe peakuuu, AeneHue saep. Llennsie peakiuu.
Hcnonp3oBanue simepHoil sHepruu. TepmosigepHass peakuusi. OCHOBHBIE BHJBI JIEMEHTAPHBIX YaCTHIIL,
MeToAbl uX peructpanuu. CucreMaTka 3J1eMeHTapHbIX yacTull. KBapku.

OcCHOBHEI€E dTaIbl PBOJIOINNA BeceleHHOH.

4. KoHTpO/Ib 3HAHUI 00YYAKOIIMXCS U THUIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

1 cemectp
* mocemaemMocTs — 10 0auIoB
*  TeKylwMi KoHTpoisb — 40 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha 3Kk3aMeHe: He Ooinee 30 OamioB

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




Knaccuueckas
MeXaHHuKa

Cobeceno
BaHUE

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTATBLHBIMH,

WHAWBUAYaIbHBIHA, KOMOMHUPOBaHHBIH. OCHOBHBIE Ka4eCTBa YCTHOTO
OTBETa MOAJIEIKAIIETO OLICHKE:

- TPaBWIBHOCTBH OTBETA MO COACPKAHMIO;

- TIOJIHOTA U ITyOMHa OTBETa,

- CO3HATENbHOCTDH OTBETA;

- JIOTHKa U3JIOKECHUS MaTepHaa,

- pauMOHAJHHOCTH MCIOJIB30BAHHBIX MIPUEMOB U CIIOCOOOB peIICHHS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh U (PPEKTHBHOCTH HCIIOIH30BAHMS HATJISIIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIONIb30BaHUE JOMOJIHUTEILHOTO MaTepHrana;

- PalMOHATILHOCTh HCIIONB30BaHUS BPEMEHH, OTBEICHHOTO Ha
3aJaHue.

3 Oanna - CTyAEHT yMeeT COMOCTABUTH MOMYUYEHHYIO MPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATEH PAa3HbIC TOUKU
3peHHS Ha aHAJTM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUPOBAThH
CBOM BONPOCH W OTBEYaThb Ha 3aJaBacMble €MY BOIPOCHI, BECTH
JMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTHY COBPEMEHHOH (PHU3HKH
2 Ganna - CTyAEHT yMeeT MPUMEHATh TOIYyYEeHHYIO MIPH MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (HU3HKH.

1 Oamn - cTy#eHT BIaAEeT TCOPETHYECKUM MaTepualioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHt He BnazneeT mpo06ieMaTukol MpakTHYECKOTO

3aHATHsI, HE MOXET OTBeYaTh Ha BOMPOCHI - OTBET OajylaMH He
OLIEHMBAETCSI.

3amura
naboparop
HBIX paboT

7 OamnoB - CTYOGHT BBHINOMHHI BCe J1a0OpaTOpHbIE pPabOTHI
MpPaBWIBHO, pacdeTsl Mo paboTe MpPOW3BEICHBI BEPHO, OTBETHJ HA
KOHTPOJIbHBIE ~ BOMPOCHI ~ TPEMOJaBaTeNisi  MOCie  BBIOJIHEHUS
nabopaTtopHO# paboTEI.

5 0annoB - CTYACHT BBIOJIHMI JabopaTopHble pabOThl ¢ OLIMOKaMH,
pacdeTsl o paboTe cofepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIIe BEITOTHEHUS 1a00paTopHOi paboThI.
2 Oaia - CTYIEHT BBINOJHWI J1a0OpaTopHbIe PaldOTHl C TPyOBIMHU
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6amnIoB - CTyAEHT HE BBINOIHWI JabopaTopHble padoTHI.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

Tect coctout u3 20 BOMpOCOB.

10 GamnoB - CTyAEHT NMpaBWIBHO OTBeuaeT Ha 75-100% BompocoB B
TecTe

8 0amioB - CTyaeHT mpaBmwiIbHO oTBeuaeT Ha 50-74% BOMpPOCOB B
TecTe 5 0aNyIoB - CTYIEHT MPaBHIBLHO OTBe4aeT Ha 25-50% Bompocos
B Tecte. MeHee 25% MpaBUIIBHBIX OTBETOB 0AJJIOB HE JaeT
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OneMeHThI
MEXAHUKHU
JKUIKOCTHA

Cobeceno
BaHUE

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- TPaBUIBHOCTH OTBETA MO COAEPKAHUIO;

- TIOJIHOTA U IITyOMHa OTBETa,

- CO3HATENbHOCTh OTBETA;

- JIOTHKa U3JIOKEHUS MaTepHaa,;

- PpauMOHAJBHOCTH MCIOJIB30BAHHBIX MIPUEMOB U CIIOCOOOB peIICHHS
MOCTaBJICHHON y4eOHOH 3a/1auu;

CBOEBPEMEHHOCTh W 3(PPEKTHBHOCTDb HCIIOIb30BAHUS HAIJISAHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCHOJb30BAaHHE AOMOIHUTEIHLHOTO MaTepHuana;

- PaIMOHAIBHOCTh HCIIONB30BaHMUsI BPEMEHH, OTBEJIEHHOIO Ha
3aJlaHueE.

3 Oanna - CTyAEHT yMEeT COMOCTAaBUTH MOMYUYEHHYIO MIPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHs Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HOpMYITUpPOBATH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MbIE €My BOINPOCH], BECTH
JMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTHH COBPEMEHHOH PHU3uKH
2 Ganna - CTyAEHT yMeeT MPUMEHSATh TOIYy4YEeHHYIO MIPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH JUCKYCCHUIO C HCIOJIB30BAHHEM TEPMUHOJIOTUHU
COBPEMEHHOH (PHU3HKH.

1 Oamn - cTy#eHT BIaAEeT TCOPETHUYECKUM MaTepualioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl MpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEYaTh Ha BOMPOCHI - OTBET OaJllaMH HE OLICHUBACTCA.
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MonexynapHas
¢uznka

Cobeceno
BaHUE

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- TPaBUIBHOCTH OTBETA MO COAEPKAHUIO;

- TIOJIHOTA U IITyOMHa OTBETa,

- CO3HATENbHOCTh OTBETA;

- JIOTHKa U3JIOKEHUS MaTepHaa,;

- PpauMOHAJBHOCTH MCIOJIB30BAHHBIX MIPUEMOB U CIIOCOOOB peIICHHS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh U 3(PPEKTHBHOCTH HCIIOIH30BAHMS HATTISIIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCHOJb30BAaHHE AOMOIHUTEIHLHOTO MaTepHuana;

- PaIMOHAIBHOCTh HCIIONB30BaHMUsI BPEMEHH, OTBEJIEHHOIO Ha
3aJlaHueE.

3 Oanna - CTyAEHT yMEeT COMOCTAaBUTH MOMYUYEHHYIO MIPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHs Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HOpMYITUpPOBATH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MbIE €My BOINPOCH], BECTH
JMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTHH COBPEMEHHOH PHU3uKH
2 Ganna - CTyAEHT yMeeT MPUMEHSATh TOIYy4YEeHHYIO MIPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH JUCKYCCHUIO C HCIOJIB30BAHHEM TEPMUHOJIOTUHU
COBPEMEHHOH (PHU3HKH.

1 Oamn - cTy#eHT BIaAEeT TCOPETHUYECKUM MaTepualioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCs IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHt He BnazeeT mpoOieMaTukol MpakTHYECKOTO

3aHATHsI, HE MOXET OTBeYaTh Ha BOMPOCHI - OTBET OajylaMHu He
OLIEHUBAETCS.

3amura
naboparop
HBIX paboT

7 OamnoB - CTYOGHT BBHINOJHHI BCe J1a0OpaTOpHbIE pPabOoTHI
MPaBWIBHO, pacdeTsl Mo paboTe MpPOW3BEICHBI BEPHO, OTBETHJ HAa
KOHTPOJIbHBIE ~ BOMPOCHI ~ TPEMOJaBaTelisi  MOCie  BBINOJIHEHUS
nabopaTtopHO# paboTEI.

5 0annoB - CTYACHT BBIOJIHWI JabopaTopHble pabOThl ¢ OLIMOKaMH,
pacdeTsl Mo paboTe coaepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHHUS 1a00paTopHOi paboTEI.
2 Oamia - CTYIEHT BBINOJHWI J1abOpaTopHBIE PadOTHl C TPyOBIMHU
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6amnIoB - CTyAEHT HE BBIOIHWI JabopaTopHble padOoTHI.
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TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- TPaBUIBHOCTH OTBETA MO COAEPKAHUIO;

- TIOJIHOTA U IITyOMHa OTBETa,

- CO3HATENbHOCTh OTBETA;

- JIOTHKa U3JIOKEHUS MaTepHaa,;

- PpauMOHAJBHOCTH MCIOJIB30BAHHBIX MIPUEMOB U CIIOCOOOB peIICHHS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh U 3(PPEKTHBHOCTH HCIIOIH30BAHMS HATTISIIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCHOJb30BAaHHE AOMOIHUTEIHLHOTO MaTepHuana;

- PaIMOHAIBHOCTh HCIIONB30BaHMUsI BPEMEHH, OTBEJIEHHOIO Ha
3aJlaHueE.

3 Oanna - CTyAEHT yMEeT COMOCTAaBUTH MOMYUYEHHYIO MIPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHs Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HOpMYITUpPOBATH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MbIE €My BOINPOCH], BECTH
JMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTHH COBPEMEHHOH PHU3uKH
2 Ganna - CTyAEHT yMeeT MPUMEHSATh TOIYy4YEeHHYIO MIPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH JUCKYCCHUIO C HCIOJIB30BAHHEM TEPMUHOJIOTUHU
COBPEMEHHOH (PHU3HKH.

1 Oamn - cTy#eHT BIaAEeT TCOPETHUYECKUM MaTepualioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl MpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHt He BnazeeT mpoOieMaTukol MpakTHYECKOTO

3aHATHsI, HE MOXET OTBeYaTh Ha BOMPOCHI - OTBET OajylaMHu He
OLIEHUBAETCS.

7 OamnoB - CTYOGHT BBHINOJHHI BCe J1a0OpaTOpHbIE pPabOoTHI
MpPaBWIBHO, pacdeTsl Mo paboTe MpPOW3BEICHBI BEPHO, OTBETHJ Ha
KOHTPOJIBHBIE ~ BOIIPOCHI  MPEMONABaTeNs IOCJIE  BBIMOJHEHUA
nabopaTtopHO# paboTEI.

5 0annoB - CTYACHT BBINOJIHMI JabopaTopHble paboThl ¢ OLIMOKaMH,
pacdeTsl o paboTe coaepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHHUS 1a00paTopHOi paboThI.

2 Oaa - CTYIEHT BBINOJHWI J1a0OpaTopHbIe PaldOTHl C TPyOBIMHU
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI.

0 6asnIoB - CTyAEHT HE BBIMOIHWI JabopaTopHble padoTHI.

Tect coctout u3 20 BOMpOCOB.

10 GamnoB - CTyAEHT NMpaBWIBHO OTBeuyaeT Ha 75-100% BompocoB B
TecTe

8 OamuoB - CTyAeHT NpaBWIbHO oTBedaeT Ha 50-74% BompocoB B
TecTe 5 0aNyIoB - CTYIEHT MpPaBUIBLHO OTBe4aeT Ha 25-50% Bompocos
B Tecte. MeHee 25% npaBUIBHBIX OTBETOB OAJJIOB HE JacT
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TepmoanHaMuKa

Cobeceno
BaHUE

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- TPaBUIBHOCTH OTBETA MO COAEPKAHUIO;

- TIOJIHOTA U IITyOMHa OTBETa,

- CO3HATENbHOCTh OTBETA;

- JIOTHKa U3JIOKEHUS MaTepHaa,;

- PpauMOHAJBHOCTH MCIOJIB30BAHHBIX MIPUEMOB U CIIOCOOOB peIICHHS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh U 3(PPEKTHBHOCTH HCIIOIH30BAHMS HATTISIIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCHOJb30BAaHHE AOMOIHUTEIHLHOTO MaTepHuana;

- PalMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOIO Ha
3aJlaHueE.

3 Oanna - CTyAEHT yMEeT COMOCTAaBUTH MOMYUYEHHYIO MIPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHs Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HOpMYITUpPOBATH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MbIE €My BOINPOCH], BECTH
JUCKYCCHUIO C  HCIOJIB30BAHUEM TEPMHHOJIOTMH  COBPEMEHHOMU
busuku.

2 Ganna - CTyAEHT yMeeT MPUMEHATh TOIYyYEeHHYIO MIPH MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIOJIB30BAHMEM TEPMUHOJIOTHUU
COBPEMEHHOH (HU3HKH.

1 Oamn - cTy#eHT BIaAEeT TCOPETHYECKUM MaTepualioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiemy

Ecnu ctyneHt He BnazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEUaTh Ha BOMPOCHI - OTBET OaJlaMH HE OLICHUBACTCA.

Kontpons
Has
pabora

14

KonTponsHas pabora.

14 Ganna - ctyneHT npaBwibHO pemm 75-100% 3amay

10 Gamna - ctyneHT mpaBuibHO pemm 50-74% 3agau

5 Ganna - CTyOeHT npaBUWIIbHO permi 25-50% 3anay.
Menee 25% npaBUIIBHO PEILICHHBIX 3a/1a4 0aioB HE JaeT

ITocemaeMocThb

10

10 6amnoB — crynent nocetui Bce 100% 3ausTuit

7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CcTyeHT nmocetwi He MmeHee 50% 3aHaTuit

1-3 Ganma — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

[IpemuansHbie OaIbl

20

JlononHUTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHCIICHBI:

- TIOCTOSIHHAsI aKTUBHOCTH BO BpEMsl NMPaKTHYECKUX 3aHATHH — 10
0aIoB;

- TOJTHOCTHIO MOATOTOBJICHHAS K MyOIHMKAllUM CTaThi [0 TEMaTukKe B
paMKax qucuuiuinHel — 10 6asos;

- mo0enia B MEXPErHOHANBHOM onuMIuaae 1o ¢pusuke — 20 6asos;

- y4acTHe C JOKJIaJoM BO BCEPOCCHMCKOM OMUMIIMAJE MO TEMAaTHKE
n3yyaemoi qucuuiuinie — 20 6asios;

- ydacTHe B BBICTaBKE M0 TEMAaTHUKE HM3y4aeMON IUCHMIUIMHBI — 20
0aIoB;

- myOnmuKamMs CTaTbdl IO TEMaTHKE H3y4yaeMoil TUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xxypHane u3 nepeuns BAK —10/15/20
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7. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,
25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».
8. |VHmuBHIyallbHBIC 3aIaHUA, 20 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C IIOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUTEJIbHBIE OaslIbl
9. Hroro 3a cemectp 100
2 ceMecTp
* mocenraeMocTs — 10 6annoB
*  TEKyIHUHd KOHTPOJIbL — 70 OamioB
*  KOHTPOJIbHBIE cpe3bl — 2 cpe3a 1o 10 0anioB Kaxablid
* mpeMuasbHBIC OauTel — 20 6aioB
Pacnipenenenne 6amioB 1Mo 3a1aHUSIM:
No  [Ha3zBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHITUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB

/ cpe3sl
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ONEeKTpOCTaTUK
a

Cobeceno
BaHUE

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTATBLHBIMH,

WHAWBUAYaIbHBIHA, KOMOMHUPOBaHHBIH. OCHOBHBIE Ka4eCTBa YCTHOTO
OTBETa MOAJIEIKAIIETO OLICHKE:

- TPaBWIBHOCTBH OTBETA MO COACPKAHMIO;

- TIOJIHOTA U ITyOMHa OTBETa,

- CO3HATENbHOCTDH OTBETA;

- JIOTHKa U3JIOKECHUS MaTepHaa,

- pauMOHAJHHOCTH MCIOJIB30BAHHBIX MIPUEMOB U CIIOCOOOB peIICHHS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh U (PPEKTHBHOCTH HCIIOIH30BAHMS HATJISIIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIONIb30BaHUE JOMOJIHUTEILHOTO MaTepHrana;

- PalMOHATILHOCTh HCIIONB30BaHUS BPEMEHH, OTBEICHHOTO Ha
3aJaHue.

3 Oanna - CTyAEHT yMeeT COMOCTABUTH MOMYUYEHHYIO MPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATEH PAa3HbIC TOUKU
3peHHS Ha aHAJTM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUPOBAThH
CBOM BONPOCH W OTBEYaThb Ha 3aJaBacMble €MY BOIPOCHI, BECTH
JMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTHY COBPEMEHHOH (PHU3HKH
2 Ganna - CTyAEHT yMeeT MPUMEHATh TOIYyYEeHHYIO MIPH MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (HU3HKH.

1 Oamn - cTy#eHT BIaAEeT TCOPETHYECKUM MaTepualioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEYaTh Ha BOTPOCHI - OTBET 0ajulaMi  HE OLICHUBAETCSI.

3amura
naboparop
HBIX paboT

7 OamnoB - CTYOGHT BBHINOJHHI BCe J1a0OpaTOpHbIE pPabOoTHI
MPaBWIBHO, pacdeTsl Mo paboTe MpPOW3BEICHBI BEPHO, OTBETHJ HAa
KOHTPOJIbHBIE ~ BOMPOCHI ~ TPEMOJaBaTelisi  MOCie  BBINOJIHEHUS
nabopaTtopHO# paboTEI.

5 0annoB - CTYACHT BBIOJIHWI JabopaTopHble pabOThl ¢ OLIMOKaMH,
pacdeTsl Mo paboTe coaepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHHUS 1a00paTopHOi paboTEI.
2 Oamia - CTYIEHT BBINOJHWI J1abOpaTopHBIE PadOTHl C TPyOBIMHU
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6amnIoB - CTyAEHT HE BBIOIHWI JabopaTopHble padOoTHI.

Tectupos
aHue

Tect coctout u3 20 BOIpOCOB.

5 0amIoB - CTYIEGHT IpaBWIbHO OoTBeyaeT Ha 75-100% BoOmpocoB B
TecTe

4 GajIoB - CTyOEHT mpaBWJIbHO oTBeuaeT Ha 50-74% BompocoB B
Tecte 3 Oaa - CTyACHT NpaBHWIIBHO OTBe4aeT Ha 25-50% BOIpocoB B
tecte. Menee 25% npaBUIIBHBIX OTBETOB 0AJIOB HE AaET

19



20

ITocTossHHBIH
TOK

3ammra 7 7 OamnoB - CTYOGHT BBHINOJHHI BCe J1a0OpaTOpHbIE pabOoTHI
naboparop MPaBWIBHO, pacdeTsl Mo paboTe MpPOW3BEICHBI BEPHO, OTBETHJ HA
HBIX paboT KOHTPOJIbHBIE ~ BOMIPOCHI ~ TPEMOJaBaTeNisi  MOCie  BBIOJHEHUS
nabopaTtopHO# paboTEI.
5 0annoB - CTYACHT BBIOJIHMI JabopaTopHble paboThl ¢ OLIMOKaMH,
pacdeTsl o paboTe coaepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHUS 1a00paTopHOi paboThI.
2 Oaa - CTYIEHT BBINOJHWI J1a0OpaTopHBIe PaldOTHl C TPyOBIMHU
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.
0 6anIoB - CTyAEHT HE BBIOIHWI JabopaTopHble PadOoTHI.
Kontpon 10 Tect coctout u3 20 BOIpocos.
bHasl 10 GamnoB - CTyAEHT MpaBWIbHO OTBeuyaeT Ha 75-100% BompocoB B
padora(x TeCTe
OHTPOJIBH 7 6annoB - CTYACHT NpaBWIbHO OTBedaeT Ha 50-74% BompocoB B
blIii cpe3) Tecte3 Gaiia - CTyAEHT MpaBWIbHO oTBevaeT Ha 25-50% BompocoB B
Tecte. Menee 25% npaBUIIBHBIX OTBETOB 0AJIOB HE AaET
Cobeceno 3 CobecenoBanue TPEAIIOIaracT OPraHu3aIuio 6ecenbl MPenoaIaBaTeIs
BaHHE CO CTY[EHTaMH 110 BOIIPOCaM IIPAKTUUECKOI0 3aHITHSA C LEJIbI0 Oosee

OOCTOSITEIEHOTO BBISIBIICHUSI UX 3HAHWH TI0 ONPE/ICICHHOMY pa3Jeny,
TeMme, mpobiieMe W T.I. Bce wWieHBl Tpymmbl MOTYT y4acTBOBAaTh B
o0CyXJeHnt, 100aBIATh HH(OpMAINIO, JUCKYTHPOBATh, 3a/1aBaTh
BOIIPOCHI U T.1I.

VYCTHBIH  OMpOC  MOXKET TPUMEHSATHCS B Pas3iMyHbIX  (QopMax:
(hpOHTAIIEHEIH,

WHIMBUAYAbHBINA, KOMOMHUPOBaHHBIH. OCHOBHBIE Ka4eCTBa YCTHOTO
OTBETa MOJIEIKAIIETO OICHKE:

- TPaBUILHOCTH OTBETA IO COICPIKAHHMIO;

- TIOJTHOTA M TITyOWHA OTBETA,

- CO3HATENBHOCTH OTBETA;

- JIOTHKA U3JIOKEHUS MaTeprana,

- PpalMOHATIBHOCTH MCIOIH30BAHHBIX IPUEMOB U CIIOCOOOB PEIICHHS
TTOCTaBJICHHOH yueOHOMU 3a/1auu;

- CBOEBPEMEHHOCTh U 3((EKTUBHOCTH HCIIONB30BAHUS HATIISTHBIX
MOCOOUH ¥ TEXHUYECKUX CPECTB TIPU OTBETE;

- WCIIONB30BaHUE JIOMOJTHUTEILHOTO MaTepHaa;

- paIMOHATILHOCTh HCIIONB30BaHUSI BPEMEHH, OTBEJCHHOTO Ha
3aJjaHue.

3 Oanna - CTyIGHT yMEeT COMOCTaBUTh TOIYYECHHYIO MPH TTOITOTOBKE
K TIPaKTHYECKOMY 3aHSTHIO HHQOPMAIINIO, CPABHUBATEH PAa3HBIC TOUKH
3peHHS Ha aHATM3UPYEMYIO TIPoOIJIeMy, YMETh YeTKO (HOpMyITUpOBATH
CBOM BONPOCH W OTBEYaTh Ha 3a/J1aBacMble €My BOIPOCHI, BECTH
JIMCKYCCHIO C HCTIOJIh30BaHUEM TEPMHHOJIOTHU COBPEMEHHON (PH3HKH
2 Ganna - CTyIGHT yMeeT MPUMEHSATh TIOJIYYECHHYIO MTPH MOJTOTOBKE K
MPaKTUIECKOMY 3aHSATHIO WHQOPMAIIMIO, OTBEYaTh HAa OONBIIMHCTBO
BOIIPOCOB, BECTU JIUCKYCCHIO C WCIIOJNIb30BAHUEM TEPMUHOIOTHU
COBpEMEHHON (U3UKH.

1 Gamn - CTymeHT BIQJeET TCOPETHUECKUM MATEpUAIOM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BOMPOCHI, HE yMeeT CQOPMYIHpPOBAaTH CBOI TOYKY 3pEHHUS Ha
o0cykIIaeMyto pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTHkod MPaKTHYSCKOTO 3aHSTHS,
HE MOKET OTBEYaTh Ha BOTPOCHI - OTBET 0aJUIlaMU  HE OIICHUBAETCSI.
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MarneTtusm

Cobeceno
BaHUE

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- TPaBUIBHOCTH OTBETA MO COAEPKAHUIO;

- TIOJIHOTA U IITyOMHa OTBETa,

- CO3HATENbHOCTh OTBETA;

- JIOTHKa U3JIOKEHUS MaTepHaa,;

- PpauMOHAJBHOCTH MCIOJIB30BAHHBIX MIPUEMOB U CIIOCOOOB peIICHHS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh U 3(PPEKTHBHOCTH HCIIOIH30BAHMS HATTISIIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCHOJb30BAaHHE AOMOIHUTEIHLHOTO MaTepHuana;

- PaIMOHAIBHOCTh HCIIONB30BaHMUsI BPEMEHH, OTBEJIEHHOIO Ha
3aJlaHueE.

3 Oanna - CTyAEHT yMEeT COMOCTAaBUTH MOMYUYEHHYIO MIPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHs Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HOpMYITUpPOBATH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MbIE €My BOINPOCH], BECTH
JMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTHH COBPEMEHHOH PHU3uKH
2 Ganna - CTyAEHT yMeeT MPUMEHSATh TOIYy4YEeHHYIO MIPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH JUCKYCCHUIO C HCIOJIB30BAHHEM TEPMUHOJIOTUHU
COBPEMEHHOH (PHU3HKH.

1 Oamn - cTy#eHT BIaAEeT TCOPETHUYECKUM MaTepualioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCs IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEYaTh Ha BOMPOCHI - OTBET OaJllaMH HE OLICHUBACTCA.

3amura
naboparop
HBIX paboT

7 OamnoB - CTYOGHT BBHINOJHHI BCe J1a0OpaTOpHbIE pPabOoTHI
MPaBWIBHO, pacdeTsl Mo paboTe MpPOW3BEICHBI BEPHO, OTBETHJ HA
KOHTPOJIbHBIE ~ BOMIPOCHI ~ TPEMOJaBaTeNisi  MOCie  BBIOJHEHUS
nabopaTtopHO# paboTEI.

5 0annoB - CTYACHT BBIOJIHWI JabopaTopHble pabOThl ¢ OLIMOKaMH,
pacdeTsl Mo paboTe coepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIIe BEITOTHEHHUS 1a00paTopHOi paboThI.
2 Oamia - CTYIEHT BBINOJHWI J1abOpaTopHBIE PadOTHl C TPyOBIMHU
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6amnIoB - CTyAEHT HE BBIOIHWI JabopaTopHble padOoTHI.

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

Tect coctout u3 20 BOMpOCOB.

10 GamnoB - CTyAEHT NMpaBWIBHO OTBeuyaeT Ha 75-100% BompocoB B
TecTe

7 OalIoB - CTYIEHT MpaBWILHO OTBedyaeT Ha 50-74% BOMpOCOB B
Tecte 3 Oanna - CTyACHT NpaBUIIbHO OTBe4aeT Ha 25-50% BOIpocoB B
tecte. Menee 25% npaBUIIBHBIX OTBETOB 0AJIOB HE AaET
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Ornruka

3amura
naboparop
HBIX paboT

7 OamnoB - CTYOGHT BBHINOJHHI BCe J1a0OpaTOpHbIE pabOoTHI
MPaBWIBHO, pacdeTsl Mo paboTe MpPOW3BEICHBI BEPHO, OTBETHJ HA
KOHTPOJIbHBIE ~ BOMIPOCHI ~ TPEMOJaBaTeNisi  MOCie  BBIOJHEHUS
nabopaTtopHO# paboTEI.

5 0annoB - CTYACHT BBIOJIHMI JabopaTopHble paboThl ¢ OLIMOKaMH,
pacdeTsl o paboTe coaepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHUS 1a00paTopHOi paboThI.
2 Oaa - CTYIEHT BBINOJHWI J1a0OpaTopHBIe PaldOTHl C TPyOBIMHU
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 06anIoB - CTyAEHT HE BBINOJIHWUI Ja0opaTopHbIe paboThI

Kontpons
Has
pabora

5 6amnoB- crynent perri 100%-90% Bcex 3anau, 4 6amra 89%-70%,
3 6amna 69%-50%. Menee 50% He oIleHHBAETCA.

Cobeceno
BaHUE

CobecenoBanue mpeAIoaracT OpraHu3aluio Oeceabl MPenoaaBaTelis
CO CTYACHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Ooiee
OOCTOSITENIBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpobiemMe U T.II. Bce wieHsl Ipynmbsl MOTYT y4acTBOBaTh B
o0cyxJeHnu, n00aBiATh HH(OpMaNWIO, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIIPOCHI U T.1.

VYeTHBIE  OMpocC MOKET NPUMEHATHCS B Pa3iuyHBIX  (QopMax:
(pOHTATIBLHBIMH,

WHAWBUAYaIbHBIHA, KOMOMHUPOBaHHBIH. OCHOBHBIE Ka4eCTBa YCTHOTO
OTBETa MOAJIEIKAIIETO OLICHKE:

- TPaBWIBHOCTBH OTBETA MO COACPKAHMIO;

- TIOJIHOTA U ITyOMHa OTBETa,

- CO3HATENbHOCTH OTBETA;

- JIOTHKa U3JIOKECHUS MaTepHara,;

- pauMOHAJHHOCTH MCIOJIB30BAHHBIX MIPUEMOB U CIIOCOOOB peIICHHS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh U 3(PPEKTHBHOCTH HCIIOIH30BAHMS HATTISIIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIONIb30BaHUE JOMOJIHUTEILHOTO MaTepHraa;

- palMOHAILHOCTh HCIIONB30BaHUS BPEMEHH, OTBEICHHOTO Ha
3aJjaHue.

3 Oanna - CTyAEHT yMeeT COMOCTAaBUTh MOMYUYEHHYIO MPH OATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATEH PAa3HbIC TOUKU
3peHHS Ha aHAJTM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUPOBAThH
CBOM BONPOCH M OTBEYaThb Ha 3aJaBacMble €MY BOIPOCHI, BECTH
JMCKYCCHIO C UCTIOJIb30BAaHUEM TEPMHUHOJIOTHY COBPEMEHHOH (PHU3HKH
2 Ganna - CTyAEHT yMeeT MPUMEHATh TOIYyYEeHHYIO [IPH MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MH(QOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (HU3HKH.

1 Oamn - cTy#eHT BIaACeT TCOPETHUYECKUM MaTepualioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOKET OTBEYaTh Ha BOTPOCHI - OTBET 0aJulaMi  HE OLICHUBAETCSI.
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OneMeHThI
KBAHTOBOH
TEOpUHU

Cobeceno
BaHUE

10

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- TPaBUIBHOCTH OTBETA MO COAEPKAHUIO;

- TIOJIHOTA U IITyOMHa OTBETa,

- CO3HATENbHOCTh OTBETA;

- JIOTHMKa U3JI0KEHUs MaTepuaa;

- PpauMOHAJBHOCTH MCIOJIB30BAHHBIX MIPUEMOB U CIIOCOOOB peIICHHS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh U 3(PPEKTHBHOCTH HCIIOIH30BAHMS HATTISIIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCHOJb30BAaHHE AOMOIHUTEIHLHOTO MaTepHuana;

- PaIMOHAIBHOCTh HCIIONB30BaHMUsI BPEMEHH, OTBEJIEHHOIO Ha
3aJlaHueE.

20 OamynoB - CTYOGHT YMEET CONOCTaBUTH IOJYYEHHYIO MPH
MOATOTOBKE K MPAaKTHUYECKOMY 3aHATHIO WH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BONIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBpPEMEHHOH (U3UKH

10 6any0B - CTYACHT YMEET MPUMEHSTH MOJYYEHHYIO TPH MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIOJIB30BAHMEM TEPMUHOJIOTHUU
COBPEMEHHOH (HU3HKH.

7 Ganna - CTYOSHT BIaJCET TEOPETUUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BOMPOCHI,

HE yMmeeT COpPMYIHPOBAaTh CBOIO TOUKY 3pEHHS Ha O0OCYXAaeMyIO
npobiemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEUaTh Ha BOMPOCHI - OTBET OajllaMH HE OLICHUBACTCA.
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OCHOBBI
aTOMHOM U
sIIepHON
¢bu3uKu

Cobeceno
BaHUE

10

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- TPaBUIBHOCTH OTBETA MO COAEPKAHUIO;

- TIOJIHOTA U IITyOMHa OTBETa,

- CO3HATENbHOCTh OTBETA;

- JIOTHMKa U3JI0KEHUs MaTepuaa;

- PpauMOHAJBHOCTH MCIOJIB30BAHHBIX MIPUEMOB U CIIOCOOOB peIICHHS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh U 3(PPEKTHBHOCTH HCIIOIH30BAHMS HATTISIIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCHOJb30BAaHHE AOMOIHUTEIHLHOTO MaTepHuana;

- PaIMOHAIBHOCTh HCIIONB30BaHMUsI BPEMEHH, OTBEJIEHHOIO Ha
3aJlaHueE.

20 OamynoB - CTYOGHT YMEET CONOCTaBUTH IOJYYEHHYIO MPH
MOATOTOBKE K MPAaKTHUYECKOMY 3aHATHIO WH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BONIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBpPEMEHHOH (U3UKH

10 6any0B - CTYACHT YMEET MPUMEHSTH MOJYYEHHYIO TPH MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIOJIB30BAHMEM TEPMUHOJIOTHUU
COBPEMEHHOH (HU3HKH.

7 Ganna - CTYOSHT BIaJCET TEOPETUUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BOMPOCHI,

HE yMmeeT COpPMYIHPOBAaTh CBOIO TOUKY 3pEHHS Ha O0OCYXAaeMyIO
npobiemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEUaTh Ha BOMPOCHI - OTBET OajllaMH HE OLICHUBACTCA.

ITocemaeMocThb

10

10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyJAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — cTyneHT nmocetwi He MmeHee 50% 3aHaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBI HE HAYUCIISIFOTCS

[IpemuansHbie OaIbl

20

JlononHUTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHCIICHBI:

- TIOCTOSIHHAsI aKTHBHOCTH BO BpEMs NMPaKTHYECKUX 3aHATHH — 10
0aIoB;

- TOJTHOCTHIO MOATOTOBJICHHAS K MyOIMKAllUN CTaThsi [0 TEMaTuke B
paMkax nucuuiuinHel — 10 6asos;

- mo0enia B MEXXPErHOHANBHOM onuMIuaae 1o ¢usuke — 20 6asos;

- y4acTHE C JOKJIaZoM BO BCEPOCCHMCKON OMUMIIMAJE MO TEMAaTHKE
nu3yyaemoi qucuuiuinie — 20 6asios;

- ydacTHe B BBICTaBKE M0 TEMAaTHUKE HM3y4aeMON IUCHMIUIMHBI — 20
0aIoB;

- myOnmuKamMs CTaTbd IO TEMaTHKE H3y4yaeMoil OUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xxypHane u3 nepeuns BAK —10/15/20

WunuBuayansHble 3a/1aHAS,
C TMIOMOIIIBI0 KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUTENTLHBIC OaJlTbI

20

JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO
KOHTPOJISI T KOHTPOJIBHBIE CPE3bI
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| 10. | HUroro 3a cemectp 100

HtoroBass omeHka 1O »dk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN
yerplpexOampHoi  mmikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOW OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CIASIYIOIINM 00pa3oMm:

100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura Ja06opaTopHBIX padoT

Tema 1. Knaccuueckast MexaHuka
Tumnosbie BONPOCHI AJIs1 3A1UTHI JTA00PATOPHOI padoThI

Jlabopamopnas paboma Ne 2 Pacuem u uzmepenue CKOpOCMU Wapa, CKAmuvlearoue2ocss o HAKIOHHOMY
JHcenody

KOHTPOJII)HI)IC BOIIPOCHI:

1. [Touemy Tpu CKaThIBAaHHMH IIApa TI0 KeI00y HEIb3sl HCTIOIb30BaTh opmyiry w = V/R, e R - paamnyc
mapa?

2. Kak mokazaTh, 4TO IBM)KEHHE IIapa 1o kKeno0y paBHOYCKOpEeHHOE?

3. UeM 0OBACHSIOTCS pa3iInyus B 3HAYCHUSAX VTEOp. W VIKCIL., MOJYyYCHHBIX B IaHHOU paboTe?

4. [Tpu xakuXx yrmax HaKJIOHA jKeJ100a MOrPeIHOCTH U3MEPEHU MUHUMAJTbHBI?

S. Kakyto ponp urpaer TpeHue B JaHHOM OMbITE?

6. [aiite onpeneneHre MOMEHTa HHEPLIMH.

7. Ornpenenuts MOMEHT UHEPLIMH 11apa paaunyca R.

8. JaiiTe onpeneneHust CKOpOCTH U YCKOPEHUS.

Jlabopamopnas paboma Ne 3 [Iposepxa ycnosus pagnogecusi meid, Umeroue2o 0Cb 8paujeHus
KonTpoJsibHbIEe BOPOCHI:

[Touemy BBl HEe yUUTBHIBAIM MOMEHT CHJIbI PEAKIIUU OMTOPBI OTHOCUTEIBHO TOYKH OMOPHI A?
UTO Ha3BIBAIOT MJIEYOM CHUJIBI?

[Haiite onpenenenue cuibl. Kakue Buanl cuin Bel 3HaeTe?

[epeuncnure Buabl paBHoBecus. CHOpMYIHPYHTE YCIOBHE YCTOHUYMBOTO PAaBHOBECHS.
Jaiite onpeneneHrue MOMEHTA CUJTBI.

Nk -

Jlabopamopnas paboma Ne 4 Hzmepenue KII/] naknonurot niockocmu
KoHTpoJsibHbIEe BOIPOCHI:

1. C Kako# LEeNbI0 TPUMEHSIOT HAKJIOHHYIO TNTIOCKOCTh?

2. Kakue npoctsie Mexanu3Mbl Bol 3HaeTe?

3. Kaxum o6pazom moxxkno yBenmmuntTh KI1JI HakIoHHOM TIOCKOCTH?

4. Kakum 00pa3oM MOXKHO yBEIMYUTH BBIUTPHIII B CHIIE, TTOTYyYAEMbIid C TTOMOIIbIO HAKIIOHHOU
IJI0CKOCTH?

S. 3aucut au KIIJl HakJIOHHOM TIOCKOCTH OT Macchl rpy3a’?

6. O6bsicauTe 3aBrcuMOoCTh KIIJ] HaKJIIOHHOM TIIOCKOCTH M BBIUTPHIIIA B CHIIC, TTOJIy4aeMOTro C €

IIOMOIIBIO, OT yIJIa HAKJIOHA ITIJIOCKOCTH.
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7. [TonyunTte TEOPETUUECKYIO 3aBUCUMOCTh U CPAaBHUTE €€ C pe3ybTaTaMy dKCIIEPUMEHTA.

Jlabopamopnas paboma Ne 5 Onpedenenue Ha4anrbHOU CKOPOCMU, OATbHOCIU NOeMAd U 8bICOMbl NOObEMA
cHapsoa npu cmpenvoe noo yeiom 450

KOHTPOJ'[I)HI)IB BOIIPOCHI:

1. Kaxkas BpIcOoTa OOJTBIIIE U BO CKOJIBKO Pa3: MaKCUMalIbHAs BRICOTA CHApSIa P CTPEITHOEe IO/ yIIIoM
45° unu py 3eHUTHOU CcTpennoe?

2. [Ton kakUM yTJIOM HaJ0 YCTAHOBUTH MUCTOJIET, YTOOBI MaKCHUMaJIbHAsl BICOTA MOAHSTHS CHapsa
oKa3ajach B YETBIPE pa3a MEHBIIIE BHICOTHI PU 3€HUTHOU CTpenboe?

3. Kakum crmoco6omM MOKHO TIOpa3UTh 11€JTb, €CIIA JaTbHOCTh IPH CTpeanoe mox yriom 30°
COOTBETCTBYET HaXOXKJICHHUIO 1I€JIM, HO BHICOTA XOJIMa HA ITyTH HEMHOTO MPEBBIIIAET BHICOTY MOAHITUS
cHapsna?

4. BriBoza opmyit nanbHOCTH M BBICOTHI IOABEMA CHApAA.

Jlabopamopnas paboma Ne 6 H3yuenue 3aKOHa cOXpAHEHUS, MEXAHUYECKOU SHepeUU
KonTpoJsibHbIe BOnpockI:

1. Kakue norepu sHEpruy He YUUTHIBAIOTCS NIPU BBITOJTHEHUN JaHHOU pabOThI?

2. Kak 00bsCHUTB, UTO MU pacueTe CKOPOCTH I1apa ObUIM UCHIOIb30BaHbl ypaBHEHUE PABHOMEPHOTO
nBukeHus | = Vt u ypaBHeHHe paBHOYCKOPEHHOTO JIBHKEHUS 7

3. [Ipu kakuX yCI0BUAX MPUMEHUM 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTrun?

4. CdopmynupyiiTe 3aKOH COXpaHEHUSI MEXaHUIECKON YHEPTHH JUISl 3AMKHYTON M OTKPBITON CUCTEM.

Jlabopamopnas paboma Ne 7 Onpedenenue yckopenusi c60O000H020 NA)eHUs.
KonTponbHbie Bonpocs:

1. Kakue cymecTByroT METO/bI ONpeeTIeHUs g7

2. Kakue npu4mHbI MOTYT HOBJIUATH HA TOUHOCTh U3MepeHus g?

3. MOXXHO J1i B 3TO# pab0Te€ HUTh 3aMEHUTh PE3MHOBBIM KI'YTOM?

4. VI3MeHHUTCS 7 TEpHON KojeOaHHs, €ClIM B SKCHEPUMEHTE CTAJIbHOW IIAPUK 3aMEHHUTH TAaKUM K€ IO
pasMepy, HO CBUHIIOBBIM IIAPUKOM ?

5. Kakoe npakTtuieckoe 3Hau€HUE MOKET UMETh OINPENIETICHUE YCKOPEHUSI CUIIBI TSHKECTH?

6. B xakoM cirydae Bec paBeH CHJIC TSKECTH, a B KAKMX CITydassX OH MOXET OBITh OOJIBbIIIC I MEHBIIIE CHJIBI
TOKECTH?

7. Yto Takoe HeBecoMOCTh? Kak MOKHO peann30BaTh COCTOSTHUE HEBECOMOCTH?

8. KaKI/Ie BO3MO>XHBI M3BMCHCHHSA B JKHBBIX opraHmMax HpH JJINTCIIBHOM HAKOIIJICHHUU HUX B COCTOAHHUU
HEBECOMOCTH?

9. Kak BiusieT popma 3emiin Ha YCKOpPEHUE CUITBI TSKECTH?

Jlabopamopnas paboma Ne 8 H3yuenue 3aK0OHa cOXpaHeHUss UMRYIbCA NPU YAPY2OM COYOapeHuu
KonTpoJsibHbIe BonpockI:
1 Yro Ha3bIBaeTCS UMILYJILCOM TETa?

2 Ilpy  KakWX YCIOBHUSX BBITIOJHSCTCS 3aKOH coXpaHeHus ummynbca? ChopmyaupyiTe 3aKoH
COXpaHEHUsI UMIYJIbca JUIsl yIPYToro U HEYIPyroro yaapos.

3 BbIxoasT iu oOHapy>KEHHBIE B ONIBITE  OTKJIOHEHHUS OT 3aKOHA COXPaHEHHsI UMITYJIbCa 3a TIPEEIIbI
TrpaHull MOTPENTHOCTE  U3MEpEeHUi?

4 Kakoii  ymap Ha3bIBae€TCsl yIPYTUM M HEYNIPYTHM, IEHTPAJIbHBIM, HEIIEHTPAJIbHBIM?

Jlabopamopnas paboma Ne 9 Hccnedosarue 3akoH08 8paujamenbHO20 OBUNCEHUS
KoHTpoabHbIE BONPOCHI:

1 ChopmynupoBaTh  ONPEACICHHE MOMEHTA CHJIBI.

2 CdopmynupoBaTh  OCHOBHOH 3aKOH JMHAMHKH BPAIaTeIbHOTO ABMKCHUS.
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3 Mlaiite  ompenencHUs yII0BOM CKOPOCTH, YITIOBOIO YCKOPEHUS, IOJIHOTO YCKOPEHUS.
Omnpenenure CBA3b YIVIOBBIX U JINHEHHBIX BEIUYUH.

Jlabopamopnas paboma Ne 10 Cpasnenue pabomul cuivl ynpyeocmit ¢ U3MeHeHUeM KUHEeMUYeCKol IHepeUull
mena

KonTpoJsibHbIe BonpockI:

1. IIpu xakoMm ycioBuM paboTy epeMeHHON CHIIbI MOXKHO BBIYHMCIISATH, IPUHSIB B KAYECTBE CPEIHETO
3HA4YEHUS CUJIBI IOJYCYMMY HayaJbHOI'O U KOHEYHOTO €€ 3HaUeHUs?

2.  Cdopmynupyiite TeOpeMy 0 KHHETHIECKON SHEPTUH.
3. B kakux ciyyasx BBINOJHAETCS 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUn?

4. YeM MOXXHO OOBSICHUTH HETOYHOE PaBEHCTBO M3MEHEHUH MOTEHIINATLHON YHEPTUU MPYKUHBI U
KMHETUYECKOW PHEPrUM 1mapa?

5. Cuubl ynpyroctu. 3akoH I'yka.
6. JlaiiTe onmpeneneHus SHEPTUHA U PAOOTHI.

Jlabopamopnas paboma Ne 11 Onpedenenue kod¢huyuenma mpeHusi CKOIbI’CEHUS C UCHONb308AHUEM
3AKOHA COXPAHEHUs. U NPeBPaleHUsl IHePSUlL

KonTpoJsibHbIe BonpockI:

1. 3aBuCUT U KO3(PPULIMEHT TPEHHUS CKOJIBKEHHUS OT U3MEHEHUS Harpy3KH Ha OPYCOK M OT U3MEHEHUS
CWJIBI YIIPYTOCTH NPY>KUHBI?

2. Kakue npubops! 13 060pyaoBaHus K JaHHOM padoTe clieyeT 3aMEeHUTb, YTOOBI OTYUYHUTh APYroe
3HaueHue ko3(huimeHTa TpeHus?

3. Kakoe mpeoOpa3oBanue sHEPrHH MPOUCXOIUT IPH BHITIOJIHEHUH OMMCAHHOTO OIBITa?
4. Cwuubl TpeHus (ITOKOSI, KAYEHUsI, CKOIbXeHUs ). OTUero 3aBUCUT KOI(PPUIIUCHT TPEHUS CKOJIbKEHUs?

Jlabopamopnas paboma Ne 12 H3zyuenue xonedanuii npysHCUHHO20 MASIMHUKA
KoHTpoJ/ibHbIE BOIPOCHI:

1. [To xakOMy 3aKOHY IPOMCXOAUT KoJIeOaHUE Tesa, MOABEIICHHOTO Ha MPYKUHE?

2. 3aBHUCHUT JIM YacTOTa KoJeOaHUH MPY>KUHHOTO MasiTHUKA OT aMILTUTY/bl KoeOaHui?

3. [aiite onpeneneHre MareMaTHYECKOro MasiTHUKA. Berauciaure ero nepuo.

4. Jaiite onpeenenue Npy>KHHHOTO MasiTHUKA. JOKaXXHTe, 4TO €ro KoJeOaHus SIBISIOTCS
rapMOHUYECKUMU.

5. Haiite onpenenenue ¢puzndeckoro MasTHuka. Haiinure nepuos konedanuii pu3nueckoro MassTHUKA.

Tema 3. MonekynsipHas pusuka
Tumnosbie BOMPOCHI /i1 3AIIUTHI 1a00PATOPHOMH PadoThI
Tema Ne 14 Onpeoenenue MoaapHo 2a30801t NOCMOSHHOLU
KoHnTpoJsibHbIEe BOIPOCHI:
1. Kakas u3 u3amepsieMbIX BeIMYUH 00JIee BCEro BIUSET HA OTHOCUTEIBHYIO OIIHOKY?
2. KakoB (pnu3n4ecKkuii CMbICT YHUBEPCAIBHOM Ira30BOM MOCTOSIHHOM?

3. Kak, He 10XHJasiCch TIOJHOTO YCIIOKOEHHSI KOPOMBICIIa BECOB, OINPENEIUTh UX HYJIEBYIO TOUKY (IeIeHHE
IIKaJbl, MPOTUB KOTOPOT'O HAXOAUTCA yKa3aTelslb MPU OTCYTCTBUU HArpy3Ku)?

Tema Ne 15 Hzmepenue ammocgheproeo oasnenus
KoHnTpoJsibHbIEe BOIPOCHI:
1 1. Bo3amoxkeH i onbIT TOppUYeIUia ¢ UCTIOJIb30BAHUEM BOJIbI BMECTO PTYTH?
2 2. Kakumu cmiocob6amMu MOKHO MOBBICHTH TOYHOCTh U3MEPEHUS aTMOC(HEpPHOTO AaBIeHUs?
3 3. YpaBHEHUE COCTOSTHUS UACATBLHOIO rasa.
4 4. OcnoBHoe ypaBHeHne MKT naeanbHbIx ra3oB. CKOPOCTH MOJIEKYII.
Tema Ne 16 Onpeoenenue koag@uyueHmos no8epxHOCMHOS0 HAMANCEHUS HCUOKOCIEL
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KonTpoJsibHbIEe BOPOCHI:
1. B yeM 3akiirouaercsi CyTh MOBEPXHOCTHOTO HATSXKEHUS ?
2. Kak onpenensiercs BeJIMUYMHA U HAIIPABJICHUE CUJIbI TOBEPXHOCTHOTO HATSKEHUs?
3. Ha yeM ocHOBaH MeTOJ UI3MEPEHUST S TP MOMOIIH OIOPETKH?
4. Ha yem ocHOBaH METOJ U3MEPEHHUS S IPU NOMOIIM KalUUIIPOB?
5. Kakoe 3HaueHne uMeeT u3yuyeHue MOBEPXHOCTHOTO HATSKEHUS Il OMOIOTMH U MEIULIUHBI?
6. [IpuBecTn npuMepsl NPOSBICHUS B IPUPOIE CHII MIOBEPXHOCTHOIO HATSHKCHHUS.
Tema Ne 17 IIposepka ypasuerusi cCOCmosHUs 2a3a
KonTposibHbIEe BOIPOCHI:

11. Benmuuunna, BeIHCIIeHHAs B ociieqHel rpade Tabauisl, okazanach HeoguHakoBo. [1pu kakom
YCJIOBHH 3TO HE MPOTHUBOPECUUT YTBEPIKIACHHUIO O €€ TOCTOSHCTBE?

2 2. VYkaxuTe 00CTOSATENbCTBA, YXYAIIAIONIUE PE3ySIbTaT, HO KOTOPbIE TPYAHO YYECTh HIIN
YCTPaHUTh MPHU BHITOTHEHUH PaOOTHI.
3 3. [TepBoe Hauaso TEPMOTMHAMUKH.

4 4. YpaBHenue Maiiepa.

Tema Ne 18 Onpeoenenue xodg@uyuenma noBepxXHOCMHO20 HAMINCEHUS HCUOKOCMU MEMOOOM OMpPbléa
nemiu

KonTpoJsibHbIe BOnpockI:

I 1. UYro Takoe NOBEPXHOCTHOE HATSHKEHUE )KUJIKOCTH, B YEM OHO MPOSIBISAETCS?

2 2. [ToueMy ofiHM Tesla cMauyMBArOTCS BOJIOM, & PYTrMe HE CMauynuBaroOTCs?

3 3. Kak 3aBUCUT NOBEPXHOCTHOE HATSKEHUE OT TEMIIEpATyphl?

4 4 [ToueMy ombIT MPOBOAMIICS HE C MPAMOJIUHEIHBIM OTPE3KOM MPOBOJIOKH, a C TIETJIEH, UMEIOIIEH

[T-o6paznyro ¢popmy?
Tema Ne 19 Onpeoenenue koagduyuenma 1uHeliHo20 pacuiuperus meepovlx mej
KoHTpoabHbIE BONPOCHI:

1. JlnuHy cTepKHS U3MEPSIOT JIUHEHKON 10 HarpeBaHus. I3MEHUTCS T OKOHYATEIbHBIN pe3yibTar OMbITa,
€CJIM 3TO U3MEPEHHE BBITIOTHUTH M1OCTIe HArpeBaHUs?

2. B xakux equHuax uamepsercs kodhGUuueHT auHeinoro pacmupenus B CU?
3. OG’LHCHI/ITC TCIIOBOC PACHIMPCHUEC TBCPABIX TCJI HA OCHOBC 3HAHUS O BHYTPCHHEM CTPOCHHWU BCILICCTBA.

Tema 5. Dnekrpocraruka
Tunosblie BONPOCHI 1JIs1 3aIIUTHI 1a00PaTOPHO PadoThI
Jlaboparopnas pabora Ne20. OnpeneneHue EeKTPOEMKOCTH KOHICHCATOPA.
KoHTposnbHBIE BOIIPOCHI:
1. BoiBectu hopMysibl AJis NapajIeIbHOTO U MOCIJIEA0BATEIBHOTO COSAMHEHNS KOHIEHCATO-POB?
2. KakoB ¢uzndeckuii cMmpica ko3 dunmenta nponopuronanbHoctu k?

Tema 6. [locTossHHBIN TOK

Tumnosbie BONPOCHI AJIs1 3A1UTHI JTA00PATOPHOI padoThI
Jlabopamopnas paboma Ne 21. Hzmepenue conpomusieHusi npO8OOHUKA NPU NOMOWU MOCMUKA YUumcmoHa
KonTpoasHbIe paboTHI:
1. Tlouemy B 9TOi paboTe MOXHO 3aMEHHUTHh OTHOIIEHHE COMPOTUBICHHWIA OTHOILICHHEM JJIUH YacTel
MIPOBOJIOKU peoxopraa?

2. Ilouemy mpu H3MEpPEHUH CONPOTHUBICHUM C TOMOILIBI0O MOCTHKAa YHUTCTOHA HYXKHO NPUMEHSTh
JBOMHOM Kitou?
Jlabopamopnas paboma Ne 22. H3zyuenue 3axona Oma 015 yenu nepemeHHo20 moka
KoHTponbHbIE BOTPOCHI

1. [ToueMy nogHOE CONPOTHUBIEHME MOCIEAOBATENBHOM LIENM NEPEMEHHOIO TOKA HE PAaBHO CyMME
AKTUBHOTO, EMKOCTHOTO ¥ HHAYKTUBHOTO COIIPOTUBIICHUS?



2. Kak u3MeHuTCs cuia TOKa B IOCJIEAO0BAaTENIbHON LENM U3 PE3UCTOpa, KOHJEHCATOPAa M KaTyIIKH IIPH
YBEJIMUEHUH YaCTOThI IEPEMEHHOTO TOKa?

Jlabopamopnas paboma Ne 23. Chsamue memnepamypHou Xapakmepucmuky mepmopesucmopa
KoHTponbHbIE BOTPOCHI:
1. Kak 3aBHCHUT CONPOTHUBIEHUE TEPMOPEZUCTOPA OT TEMIIEPATYPbI?

2. B0 CKoIBbKO pa3 U3MEHUJIOCH CONPOTUBIECHUE TepMOpe3ucTopa npu ero HarpeBanuu ot 20 go 70 °C?
OnMHAKOBO JIM U3MEHSIETCSI CONPOTHUBIIEHUE TEPMOPEIUCTOPA B PA3IUYHBIX MHTEPBAIAX TemIeparyp?

3. bbicTpo win MeAsieHHO HaJ0 HarpeBaTh BOJY B CTaKaHe, YTOObI MOJY4YUTh Oosiee TOYHBIN Tpaduk
3aBHCHMOCTH CONPOTUBJICHUSI TEPMOPE3UCTOPA OT TEMIIEPaTyphl?

4. Kak, monp3ysch TEPMOPE3UCTOPOM, OMMETPOM U MOJYUYEHHBIM TpapuKoM, U3MEPUTh HEU3BECTHYIO
TEeMIIepaTypy BOJbI B cTakaHe?

Tema 7. Maraetusm
Tumnosbie BONMPOCHI AJIs1 3AIUTHI JTA00PATOPHOI padoThI
Jlaboparopnas padora Ne 24 OnpeneneHue HHIYKIIMH MATHUTHOTO TIOJIS ITOCTOSTHHOTO MarHUTAa.
KoHTponbHbIE BOTPOCHI:
1. 3aBUCHUT T OTOPOC CTPEJIKH TalbBAHOMETPA OT CKOPOCTHU JABHKEHUS Maruura?

2. Kakumu crioco6amu MOYKHO TTOBBICHTH 4YYBCTBHUTEIIBHOCTH JIAOOPATOPHON YCTAaHOBKH, UCTIOJ30BAaHHOM B
JTaHHOU padote?

Tema 8. OnTuka
Tumnosbie BONPOCHI AJIs1 3AIUTHI JTA00PATOPHOI padoThI

JlaGoparopnast pabora Ne25. OmpeneneHue TOKaszaTels MNPEJIOMIICHHS CTEKJIa TpU  MOMOIIH
IIJIOCKOIIAPAJUICIIbHON IIJIaCTUHKH.

KoHTposnbHBIE BOIPOCHI:

1. UTto Takoe moka3arenb mpeaoMIeHus BemecTBa? OU3ndecKuil CMBICT aOCOIOTHOTO U
OTHOCHUTEIILHOTO TIOKa3aTesei MpeOMIICHHUS.

2. Jlokaxkute, 4TO JIy4H, MaJJal0IIUi Ha IJI0CKONAPAIIJIEIbHYIO IUIACTUHKY, U BBILIEAIINN U3 HEE TTOCTe
JIBYX MPEIOMIICHUHN, apaslieabHbL.

3. [Touemy kapaHpari, OMyIIeHHBIA B CTaKaH C BOJOM, KaKETCs OOJIbIIIE B TUAMETpe U
MPETOMIICHHBIM ?

4. Kak miet j1yd, maaroimuii Ha TpaHMIly ABYX Cpell, HMEIOIINX Pa3Hy0 ONTHYECKYIO IMIIOTHOCTb, €CITU
yroun ero naaenus 0° (st us )?

5. Kak miet J1yd, maaroimuii Ha TpaHMIly ABYX Cpell, HMEIOIIMX Pa3Hyl0 ONTHYECKYIO MIIOTHOCTb, €CITU
yron ero magenus 0° < <90° (ms  wansa  )?

6. Kaxo#i u3 mydeii, kpacHbIN WM (GUOJIETOBBIN, OTKJIOHUTCS Ha OOJBIIHMKA YTl MPU MTPOXOXKICHUH
yepes MIACTUHKY ?

7. Kak nmoiaHoe BHyTpeHHEE OTpaKeHUE TPUMEHSIETCA B TEXHUKE?
Jlaboparopnas pabora Ne 26. Onpenenenue moka3aress IPeIOMISCHUS CTeKIIa TPH MTOMOIIN MUKPOCKOTIA.
KoHTponbHBIE BOIPOCHI:

1. B kakoMm ciyyae OTHOCUTEIIbHAS OTPEHUIHOCTh U3MEPEHHUS TIOKa3aTells peIoMIICHHs OyeT
OoJbIIIe: KOT/Ia MOMb3YIOTCS TOJICTON WIIM TOHKOU MJIaCTHHKOM?

2. IIpu KaKoM yCJI0BHH TOJCTOM CTEKJISHHOM IUVIACTUHKON HEJIb3s MOJIb30BATHCS B JAHHOM OIIbITE?

3. Ecnu onpeaenuTs nokaszaresb NpeIoMICHUS OTAEIbHO KPAaCHBIX U (DUOJIETOBBIX IMyYKOB JIy4ei, 1is
KaKuX JIy49ei Hy»KHO OyzeT OoJiblie mepeMeniatbh Ty0yc MUKpocKomna?

4. [Toka3zarpe X011 JTydeld B IpOCTEHIIIEM MUKPOCKOIIE.

S. YeM orpaHMYEHO YBEIMUEHUE ONTUYECKOTO MUKpOCKona?

6. B uém 3akmovaroTcs siBieHus cepuueckor abeppaluu, XpoMaTuiecKon abepparuu, TUCTOPCUHU?

JlaGoparopHnas pabota Ne 27. Ompenenenue (poKyCHOTO pacCTOSHUS M ONTUYECKON CHUIIBI cOOHMparoIien
JIMH3BL.

KoHTposnbHBIE BONIPOCHI:

29



Kak npaktudecku HalTH (POKYCHOE PAcCTOSHHUE JBOSKOBBIMYKJION JIMH3bI B COJTHEYHbIH JeHb?
CdopmynupyiiTe mpaBuIo 3HAKOB JIJIs TOHKOW JIMH3HI.

['ne Hauum TeXHUYECKOE TPUMEHEHUE JIMH3bI?

Kaxkast cobuparormas muH3a 1aet 0oJbliee yBeJIMUYeHUEe — KOPOTKO(OKYCHAsI WU JNTMHHO(OKYCHast?
Kakwue ouku HOCAT OIM30pyKUE U JanbHO30pKue? JlaTh uepTexu, MosCHSIoNHe (PyHKINUIO OYKOB.
Yo Takoe onTuyeckas cuia JMH3bI? B Kakux eAuHUIAX OHA U3MepseTcs?

o

[TocTpouTs H300pakeHue B COOMpAIOIIEH JIMH3E

Jlabopatopnas pabota Ne 28. OnpeneneHue aBHOTO POKYCHOTO PACCTOSHUS PACCEUBAOIICH JIMH3BI.
KoHTposnbHBIE BONIPOCHI:

B kakux ontuueckux nmpubopax HalUIU IPUMEHEHUE JTHUH3bI?

Kak moctpouts nzobpaxeHnue B paccenBarolieii tuaze? Jlath ueprex.

Kaxkast nuH3a Ha3pIBaeTcst TOHKOW? YTO Takoe ONTUYECKUIN LIEHTP JIUH3bI?

CdhopmynupyiiTe mpaBUiIo 3HAKOB JIJIsi TOHKOW JTMH3BL.

Kakum 06pa3om orpenensiioch pacCTOSTHUE O MHUMOTO W300pa)KeHHsI IPU BBITOJIHEHUH 3aaHUs?

A o e

[TocTpouTs M300pakeHNE B pacCEUBAIOLICH JIMH3E.

Jlabopatopnas pabota Ne 29. OnpeneneHue paanyca KpUBU3HBI JIMH3BI 1O KojibllaM HeroToHA.
KoHTposnbHBIE BONIPOCHI:

B uém cocrout siBnenue uHTEpPEepeHIIIH BOTH?

Uro takoe xonbia Hetorona? Kak onu oOpasyrorcs?

Kaxk usmepsiercst pagnyc uHTEpPEepeHIIMOHHOTO KoJibIia?

Kakue BOIHBI M1 MICTOUHUKHU Ha3bIBaKOTCSI KOTE€PEHTHBIMU ?

Kak cooTHOCsATCS paguycsl TEMHBIX KOJIELl U PaJNyC KPUBU3HBI JIMH3bI?

[TpuBeaute npumepsl 00pa3oBaHus HHTEP(HEPEHIIUMOHHON OKPACKH.

NNk W=

[IpuBenuTe npuMepsl IPUMEHEHUS HHTEP(PEPEHIINHN B HAYKE U TEXHUKE.

Jlaboparopuast pabora Ne 30. OmpeneneHue AJTUHBI CBETOBOM BOJIHBI MPH TOMOINU IU(DPAKINOHHON
PEIICTKH.

KoHTposnbHBIE BOIIPOCHI:

1. B uém cocrout siBnenune nudpaxiuu ceera?

2. Kak ycrpoena nudpakunonHas pemérka?

3. UTto Ha3pIBaeTCs MepUoaoM AUGPAKIIMOHHON PEeIETKH?

4. Kak o0Opasyercs qudpakiMOHHBINA CIIEKTP U YeM OH OTIIMYAETCS OT AUCIEPCUOHHOTO?

5. UTo Ha3BIBAETCs pa3pemIaoIIei CriocOOHOCTIO TUMPAKIIMOHHON PEIIETKH ?

6. KakoBsl ycrioBust HabmroneHus: AU pakiimOHHOM KapTHHBI? UeM OHa OTIIMYAeTCs OT KapTHUHBI,
KoTopast opMupyercsi B COOTBETCTBHH € 3aKOHAMH I'€OMETPHUECKON ONTHKHU?

7. [Touemy nupaKIMOHHBIE MTOJIOCH PA3MBITHI?

8. Kak u3meHuTCs BUII CIEKTpa MPH MCTIOJIb30BaHUU AUPPAKIIMOHHON PEIIETKU ¢ IEPHUOJIOM B /1B

pa3a MEHBIINM, YeM B IIEPBOM OIIBITE?

JlaGopatopnas pabora Ne 31. Onpenenenue pa3zpenraroIieii CnocoOHOCTH T1a3a.
KoHTposnbHBIE BOIIPOCHI:

Urto Takoe paszpemaroniasi CiocoOHOCTSH T1a3a?

[TokazaTh Xox My4el mpy momagaHul H300pKEHUS MPeAMETa Ha CETUYATKY IJ1a3a.
UewM saBisieTcs XpyCcTalauK mia3a Jjis Jy4den cera?

Uro Takoe 1anbHO30PKOCTh U OIU30PYKOCTh?

[Touemy mpoOecKOBbIC MasTuKH Y aBTOMOOUJIEH UMEIOT KPACHBIN U OPAHIKEBBIH 1[BET?

A o e

Kakas nimHa BOJHBI cBeTa HanOosee BOCIIPUUMYNBA IT1a30M?

Jlabopatopnas pabora Ne 32.. DkcriepuMeHTalbHAs MPOBEpKa 3aKkoHa Maitoca.

KoHTposnbHBIE BOIIPOCHI:

1. Uto Takoe JIMHEHHO MOJISIPU30BAHHBIN CBET, €CTECTBEHHBIN CBET, YACTUYHO MOJISPHU30BAHHBINA CBET?
2. Kakumu crioco6amu U3 €CTECTBEHHOTO CBETa MOYKHO TOIYYUTh MOJIIPU30BaHHBIN CBET?

30



Kak sxcniepuMeHTanbHO BBISICHUTD, SIBISIETCS JIU CBET MOJSPU30BAHHBIM WJIM HEMOJISPU30BAHHbBIM?
B 4yem cocTouT CBOMCTBO TMXpOU3Ma MOJIIPU3aTOPOB?

Cdhopmynupyiite 3akoH Maitoca.

Cdopmynupyiite 3akoH bprocrepa.

N o v R W

. Yro CJIYKUT UCTOYHUKOM €CTCCTBCHHOI'O CBCTA B YCTaHOBKC?

Jlabopatopnass pabora Ne 33. U3yueHue BpamieHUs TUIOCKOCTH TIOJSPU3ANMM W OINpPEACIICHHUE
KOHIIEHTPAIK PACTBOPOB C MOMOIIbIO CaXapuMeTpa.

KoHTponbHBIE BOTPOCHI:

1. UYto Takoe eCTECTBEHHBIN CBET U MOJIIPU30BAHHbIN CBET?

2. [lepeuncnure npubGOpPHI, MO3BOJISAIONINE U3 ECTECTBEHHOTO CBETA MOIYYHUTh IJIOCKOMOISPU30BAHHbIN
CBET.

3. OOBsicHUTE NPUHIUI ONPEIEICHNUS KOHIIEHTPAI[MN CaXapHOTO pacTBOpPA CaXapHUMETPOM.

4. Kakue BelecTBa Ha3pIBalOTCA ONTUYECKU AKTUBHBIMU?

5. B uém pusnyeckas mpuyuHa MoBOpOTa IMJIOCKOCTH MOJSPU3AINH TP MPOXOKICHUH CBETA Yepe3
BELIECTBO?

6. Kak n3MmeHnsieTcs ynenpHOe BpallleHHe B 3aBUCUMOCTHU OT JJIMHBI BOJIHbBI?

7. [Touemy npu pabote ¢ caxapuMeTpOM HEOOXOIMMO MPUMEHSATH CBETOPHIBTPHI?

8. OOBsSICHUTE MPUHIIHAI PaOOTHI OJYTECHEBOTO aHAIM3ATOPA.

Jlaboparopuast pab6ora Ne 34. CpaBHeHHe KO3(DPHUIIMEHTOB CBETOBOW OTAAYM JIAMITHI HAaKaTWBAaHUS U
JTIOMUHECIIEHTHON JTAMITHI.

KoHTposnbHBIE BONIPOCHI:

1. Jaiite onpeneneHre: CBETUMOCTh, CHJla CBETa, CBETOBOM MOTOK, OCBEIIEHHOCTD, APKOCTh. B Kakunx
€IMHULIAX U3MEPSIOTCS ITH BEJIMYMHBI?

2. KakoBbI ycTpOWCTBO ¥ IPUHIIMIT IEUCTBHUS JIIOMUHECIEHTHOM JIaMITbl, UCTIOJIb3YEMOM B ATOM
pabore?

3. [Touemy k03 dUIIUEHT CBETOBOM OTJauW JTIOMHUHECIICHTHOU JIaMIIbI OOJIbIIe, YEM JIAMITHI
HaKaJuBaHUSs?

4. [Touemy B 3TOM paboTe UCIIONB3YETCS]  YacTh JIIOMUHECIIEHTHON TPyOKU?

5. [Tepeuncnure BUIBI HOTOM3MEPUTETHHBIX TPUOOPOB.

Jlabopatopnas pabota Ne 35. MccnenmoBanue 3aBUCUMOCTH CHITBI (DOTOTOKA OT OCBEIIEHHOCTH.
KoHTposnbHBIE BOIPOCHI:

1. Kak yctpoen ceneHoBbIi (poTOdIEMEHT?

2. Kak 3aBucut cuna ¢poToToka OT OCBEIIEHHOCTH MOBEPXHOCTH (poTOImemera?

3. Kak cnenyeT U3MEHUTH paccTOSIHUE OT JaMIbl A0 (JOTORIEMEHTa, YTOOBI CHila TOKAa YBEIHUMIIach B
nBa paza?

4. [Touemy BO BpeMsl BHIITOJTHEHUS OIbITA HEJIb3s U3MEHATD MOJI0XKEeHHE (POTOANEMEHTa U HaKaJl HUTH
JIaMIIbI?

5. 3ayeM BHYTpH TpyOsI IprOOpa ciesiaHbl 3allMTHRIE pEOpa U oueMy OH BHYTPH OKpalleH YEpHOI
MAaTOBOM KPaCKOM?

6. Kax unraercs 3akon CtosieToBa, BRIPpaXKaIOMINUNA 3aBUCUMOCTD (DOTOTOKA OT BEIMYUHBI CBETOBOTO
oTOoKa?

7. Kak 3aBHCUT OCBEIIEHHOCTH OT yIIa MaJicHUS MapaJJICTbHbBIX JIy4yeld Ha OCBEIIAEMYI0 TOBEPXHOCTh?

Jlaboparopuast pabora Ne 36. I'pamyupoBka CIEKTPOCKOIA W OMpEICNICHHEe UIMHBI CBETOBOI BOJHBI I10
IpayupOBOYHOU KPUBOM.
KoHTposnbHBIE BOIIPOCHI:

1. OOBSICHUTE YCTPOMCTBO CIIEKTPOCKOIIA U HAPUCYWUTE X0/ CBETOBBIX MTYYKOB B HEM.
2 B uém cocrout siBieHue nucnepcuu ceera’

3. Kaxk nokazarens npesomiieHus CTeKa 3aBUCUT OT JJTMHBI BOJIHBI?

4 C KaKoil IeJIbI0 CTPOUTCS TPaAyupPOBOUHAs KpUBasi?
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S. KoTopslit U3 1BYX MapauieabHbIX MyYKOB CBETAa — KPACHBIN MM (PUOJIETOBBIN — CHUIIbHEE
OTKJIOHSIETCSI OT MIEPBOHAYAJILHOTO HAIIPABJICHUS IIPU IPOXOKACHUN Yepe3 NpU3My?

6. Kakwue tumsl criektpoB Bbl 3HaeTe? Kak o 00pasyrorcs?

7. J11s1 4ero UCIoNb3y 0T CIEKTpaTbHbIC MPUOOPHI? Kakue TUITBI ClIEKTpaIbHBIX TPUOOPOB BaM
W3BECTHBI?

Jlaboparopnas pabota Ne 37. OnpeneneHue paboThl BBIXO/IA AIEKTPOHA.
KoHTposbHBIE BONIPOCHI:

1. OO0bsicauTh sBIeHUE hoTtorddexra. Uto Takoe kpacHas rpanuna ¢portodrddexra?

2. OT KaKMX XapaKTEePUCTHK 3aBUCHUT CHJa (OTOTOKA B LIETH, coaepxamieii poTornement?

3. [Touemy B mabopaTopHOM yCTaHOBKE KaTom (DOTOIIEMEHTA COSAMHSIIETCS C TIOJIOKUTEITLHBIM
MOJIF0OCOM MCTOYHHMKA HAMpPSKEHUS?

4. MO>KHO JT ¢ TIOMOIIBIO YCTaHOBKH, UCTIOIB3YEMOU B paboTe, OnpeneauTh MoCTossHAY0 [lnanka?
S. Yrto mpou30iaeT, ecim B cxeme J1a00paToOpHON YCTAaHOBKH U3MEHHUTD MOJSPHOCTD MOAKIIOYESHUS
MCTOYHHUKA HANPSHKEHUS Ha MIPOTHBOMOJIOKHYIO?

6. Hazoswure tumnsl poTorpdexTos.

7. [IpuBenuTe MpUMEpPHI MPAKTUIECKOTO UCTIONB30BaHUs ABIICHUS GoTodddekTa.

KounTtpoJsbHnast padora

Tema 4. TepmonrHaMuka
TunoBbie 3a1aHu 1JI51 KOHTPOJIbHOI PadoThI
1. OnpenenuTs CKOPOCTh VU IMOJHOE YCKOPEHHE a B MOMEHT BPEMEHH t=2 C, €CJIM OHa JABUIKETCS IO
OKpPYXHOCTH pamuycoM R=1 ™ cormacHo ypaBHeHuto X = At+Bt3, rme A=8 wm/c, B=-1m/c3, x
-KpUBOJIMHEWHAs KOOpAMHATA, OTCYMTAHHAs OT HEKOTOPOM TOYKHM, MPUHATOM Ha HaA4YaJlbHYIO, BIOJb
OKpPY>KHOCTH.

2. 1o HeGonmbIIOMY KyCKY MSTKOTO JKeje3a, JiexarieMy Ha HakoBajibHe Maccoid m1=300 kr, ymapseT MoJIoT
Maccon m2=8 kr. Ompenenuts KIIJI h ymapa, ecnu ymap neynpyruii. [lone3Hoii cuuTaTh 3HEPruIo,
MOILIEANIYIO Ha IehopMalnio KycKa jkeJesa.

3. Ha 06on maxoBuka auamerpom D=60 cM HaMOTaH MIHYp, K KOHIy KOTOPOTO MPUBS3aH rpy3 Maccoil m=2
Kr. OnpeaenuTb MOMEHT UHEPIUHU J MaXOBHUKa, €CJIM OH, BPAIasiCh PABHOYCKOPEHHO MO/ IEHCTBUEM CHUJIbI
TSOKECTH T'Py3a, 3a BpeMs t=3 ¢ mproOpes yIIIoBy0 CKOPOCTh W=9 pajy/c.

4. B Gamtone oobemMoM V=3 1 comepxkuTcsi Kuciopon maccoil m=10 r. OnpenenuTs KOHIEHTPAIUIO N
MOJIEKYJI rasa.

5. KomnuectBo BemectBa renuss n=1,5 wmonb, Temmneparypa T=120 K. Omnpegenuts cyMMapHYIO
KMHETUYECKYI0 SHepruio Ex mocTynarenbHOro IBUKEHHS BCEX MOJIEKYJ 3TOTO rasa.

6. Bogopon maccoit m=2 r 3aaumaeT oobeM V=2,5 1. Onpeaenutsb cpeaHee YUCIo CTOIKHOBEHHHN < Z > B
€IMHUILY BPEMEHHU MOJIEKYJIbl BOAOPO/A.

7. Pacctosaue Mexay nByMs TouedHbiMU 3apsgamMu Q1=2 uKi u Q2=4 uKin paBuo 60 cMm. Onpeaenuts
TOYKY, B KOTOPYIO HYXXHO TMOMECTUTh TpeTuil 3apsa Q3 Tak, 4ToObl cucTeMa 3aps/i0B Haxoausach B
paBHOBecuu. OnpeenuTh BEIMYUHY U 3HAK 3apsija. YCTOMYMBOE WM HEYCTOHYMBOE OyIeT paBHOBeCHE?

8. DnextpoH ¢ sHeprueir T=400 3B (B O6CKOHEYHOCTH) IBHIKETCS BIOJb CUJIOBON JTMHHUH 110 HAPABICHHUIO
K TOBEPXHOCTH METAJJIMUECKON 3apspkeHHOM cdeprl pammycoMm R=10 cMm. Omnpenenuts MUHMMaIbHOE
paccTosiHue a, Ha KOTOPOE MPUOIU3UTCS IEKTPOH K MOBEPXHOCTH cepsl, ecnu 3apsaa ee Q=-10 uKur.

9. K snexrponam paspsiHON TpyOKH, cofeprKalieil BOIOpO/, MPIIOKEHa pa3HoCTh nmoTteHuanoB U=10 B.
Paccrosaue I’ mexy anexkrpogamu paBHo 25 cM. MoHuzarop co3gaet B o0beme V=1 cm3 Bogopona n=107
nap MOHOB B cekyHAy. Halitu moTHOCTh, Toka d B TpyOke. Ompenenuts Takke, Kakas 4acTh CHJIbI TOKa
CO3/1aeTCsl JIBM)KEHUEM MOJIOKUTEIbHBIX HOHOB.

10. MarnuTHasi cTpeika IOMEIIeHAa B IIEHTPE KPYrOBOTO BHUTKA, IJIOCKOCTh KOTOPOTO pAacIOJIOKEHa
BEPTUKAIILHO U coCTaBisieT yroi j= 900 ¢ mIoTHOCThIO MarHUTHOTO Mepuanana. Paanyc Butka R=20 cwm.
OnpenenuTh yroi, Ha KOTOPbIM MOBEPHETCS MarHUTHAs CTPEJIKa, €CJIM MO MPOBOAHUKY MOWJET TOK CHIION
=25 A (mare nBa orBera). [OpH3OHTAIBHYIO COCTABJISIONIYI0 WHAYKIIMA 3€MHOTO MAarHUTHOTO TIOJIS
NpuHATH paBHO B=20 MKTu1.
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11. Burox pammycom R=20 cm, mo kotopomy Teuer TOok cuioi [=50 A, cBOOOJHO YCTaHOBWIICS B
OHOPOHOM MAarHWTHOM ToJjie HanpsbkeHHOcThi0o H=103 A/M. BuTOK noBepHyM OTHOCUTENBHO TUaMeTpa
Ha yron j= 300. OnpeaenuTs COBEPIICHHYIO padoTy.

12. Pamka, copepsxkaiias N=1000 ButkoB miomaasio S=100 cM2, paBHOMEpHO BpalmaeTcsa ¢ yactoton n=10
c-1 B marautHOM mosie HampspkeHHOCThI0O H=104 A/m. Ochb BpallleHHs JEXHT B TUIOCKOCTH PaMKH U
NEPNeHIUKYASIpHA  JUHUSAM  HanpsokeHHocTd.  OmpenenuTh  MakCHUMalbHYIO — 3.1.C.  MHAYKUUHU
max, BO3HUKAIOUIYIO B paMKe.

13. Ha cTexkisiHHYI0 TIJJaCTUHKY HAHECEH TOHKHMH CJIOM MPO3pavyHOro BEIIECTBA C IOKa3areleM
npenomieHuss n=1,3. [lnacTuHKa OcBemaeTcsl My4YKoM IMapajuIebHBIX JIydel ¢ JAJIUHON BONHBI 1=640 HM,
MaJaroluX Ha MIACTUHKY HOpMaibHO. Kakyio MUHUMAaNbHYIO TONIUHY dmin JOKEH UMETh CJIOH, YTOObI
OTpa)kKeHHBIE JTyYU UMENIM HAUMEHbIYIO IPKOCTh?

14. Kakoe HaMEHBIIIEE YHUCIIO MTPUXOB JIOJDKHA CONEPKATh PEIICTKA, YTOOBI B CIIEKTPE BTOPOTO MOPSIKA
MOXXHO OBLTO BHACTH Pa3C/IbHO JIBE KEJIThIC JUHUU HATpHs ¢ anuHaMu BoiH 11=589,0 M u 12=589,6 um?
KakoBa mmmna | Tako# pemeTku, eciii pacCTOSTHUE MEX Ty IITpUuxaMu b=5 Mkm?

15. JIyu cBeTa mepexoAuT U3 IIUMUEPUHA B CTEKJIO TaK, YTO JIy4, OTPAXEHHBIM OT IpaHUIIBI pasjesa 3THX
Cpell, OKa3bIBAa€TCSd MAKCUMAJIbHO TOJSPU30BaHHbIM. OmNpeneinuTh yroia g MexXIy MNaJalluM U
MPEJIOMJICHHBIM JTy4aMH.

Tema 6. [IoCTOSHHBIN TOK
Tunosble 3a1aHUs V151 KOHTPOJbHOM PadoThI
1. Onpenenutb CKOPOCTh VU MOJTHOE YCKOPEHHE a B MOMEHT BPEMEHH t=2 C, €Clid OHa JBHXKETCS IO
OKpYXHOCTH paguycoM R=1 ™M commacHo ypaBHeHmio X = At+Bt3, rme A=8 wm/c, B=-1m/c3, x
-KpUBOJIMHEMHAsT KOOpAMHATa, OTCYMTAHHAs OT HEKOTOPOM TOUKH, MPUHATOM HA HaYalbHYIO, BIOJb
OKPYXHOCTH.

2. ITo HeGonpIIOMY KYCKYy MSTKOTO eJe3a, JexalleMy Ha HakoBajbHe Maccoit m1=300 kr, ynapsier MoJioT
maccoii m2=8 kr. Ompenenuts KIIJ| h ynmapa, ecnu ymap Heynpyruil. Ilone3noil cumtarh 3HEpruo,
MOLIEIIIYIO Ha JIe(OpMaLIMIO KycKa KeJe3a.

3. Ha 0601 maxoBuka nuametpom D=60 cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPUBSI3aH I'Py3 MacCold m=2
K. OnpenenuTs MOMEHT UHEPLMH J MaXOBHKa, €CIIM OH, BPAIllasiCh PABHOYCKOPEHHO O[] JEHCTBUEM CHIIBI
TSOKECTH TPy3a, 32 BpeMs t=3 ¢ mpuoOpest yIIIoBy0 CKOPOCTh W=9 pa/c.

4. B Gamnone oobemoM V=3 1 comepxurcs kuciaopoa Maccod m=10 r. OnpeaenuTs KOHLEHTPALUIO N
MOJIEKYJI rasa.

5. KommuectBo BemiectBa renust n=1,5 Momp, Temmeparypa T=120 K. Omnpenenuts cyMMapHYyO
KMHETUYECKYI0 S3HEPTHI0 EK MoCTynaTenbHOro IBUKEHHUS BCEX MOJIEKYJ 3TOrO rasa.

6. Bogopon maccoit m=2 r 3anumaet oobeM V=2,5 1. OnpeaenuTs CpeaHee YUCIIO CTOJIKHOBEHHH < Z > B
€IMHHULly BPEMEHHU MOJIEKYJIbI BOAOPO/A.

7. PaccrosHue Mexnay nByMs TouedHbiMH 3apsaamMu Q1=2 vKn m Q2=4 uKn paBno 60 cMm. Omnpenenursb
TOYKY, B KOTOPYIO HYXXHO NOMECTUTh TpeTuil 3apsin Q3 Tak, 4ToOBl cHCTeMa 3apsAa0B HAaXOAWIACh B
paBHOBecuu. OnpeaenuTh BEIMYUHY U 3HAK 3apsaa. YCTOWYMBOE UM HEYyCTOHUYMBOE Oy/ieT paBHOBecHE?

8. DnektpoHn ¢ sueprueit T=400 3B (B 06CKOHEYHOCTH) JIBHXKETCS BIOJIb CUIIOBOW JIMHUU T10 HAIIPABJICHHUIO
K TIOBEPXHOCTH METAJNTMYCCKON 3apspkeHHOW cdeprl pammycom R=10 cm. Omnpeaenutb MUHUMAIbLHOE
PAcCTOSIHHE a, Ha KOTOPOE MPUOIU3UTCS AIIEKTPOH K MOBEPXHOCTH cdepsl, ecnu 3apsn ee Q=-10 uKo.

9. K anekTpomam pa3psiiHON TPyOKH, comepikaiieil Bomopo, MpuilokeHa pasHocTh noreHimanos U=10 B.
Paccrostaue I’ Mmexny snexrpogamu paBHo 25 cM. Monuzatop coznaer B oobseme V=1 cm3 Bopopona n=107
nap MOHOB B ceKyHIy. Haiitu mioTHOCTh, TOKa d B TpyOke. OnpeaenuTs TakkKe, Kakas 4acThb CHJIBI TOKa
CO3/1a€TCsl JIBMIKEHUEM MOJIOKUTEIbHBIX HOHOB.

10. MarnuTHas cTpenka IOMEIIEHA B IEHTPE KPYrOBOIO BHTKA, IJIOCKOCTh KOTOPOTO DPACIOJIOKEHA
BEPTUKAIBHO U cocTaBiseT yroi j= 900 ¢ mIOTHOCThIO MarHUTHOTO Mepuauana. Panmyc Butka R=20 cm.
Onpenenuts yroi, Ha KOTOPbIA MOBEPHETCS MAarHUTHAsI CTPEJIKA, €CIIM MO0 MPOBOAHUKY MOWJET TOK CHIION
=25 A (marp nBa otrBeTa). [OPU3OHTANBHYIO COCTABISIOUIYI0 MHIYKIMHA 3€MHOTO MarHUTHOTO TOJIS
npuHATH paBHOW B=20 mMKTu.
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11. Burox pammycom R=20 cm, mo kotopomy Teuer TOok cuioi [=50 A, cBOOOJHO YCTaHOBWIICS B
OHOPOHOM MAarHWTHOM ToJjie HanpsbkeHHOcThi0o H=103 A/M. BuTOK noBepHyM OTHOCUTENBHO TUaMeTpa
Ha yron j= 300. OnpeaenuTs COBEPIICHHYIO padoTy.

12. Pamka, copepsxkaiias N=1000 ButkoB miomaasio S=100 cM2, paBHOMEpHO BpalmaeTcsa ¢ yactoton n=10
c-1 B marautHOM mosie HampspkeHHOCThI0O H=104 A/m. Ochb BpallleHHs JEXHT B TUIOCKOCTH PaMKH U
NEPNeHIUKYASIpHA  JUHUSAM  HanpsokeHHocTd.  OmpenenuTh  MakCHUMalbHYIO — 3.1.C.  MHAYKUUHU
max, BO3HUKAIOUIYIO B paMKe.

13. Ha cTexkisiHHYI0 TIJJaCTUHKY HAHECEH TOHKHMH CJIOM MPO3pavyHOro BEIIECTBA C IOKa3areleM
npenomieHuss n=1,3. [lnacTuHKa OcBemaeTcsl My4YKoM IMapajuIebHBIX JIydel ¢ JAJIUHON BONHBI 1=640 HM,
MaJaroluX Ha MIACTUHKY HOpMaibHO. Kakyio MUHUMAaNbHYIO TONIUHY dmin JOKEH UMETh CJIOH, YTOObI
OTpa)kKeHHBIE JTyYU UMENIM HAUMEHbIYIO IPKOCTh?

14. Kakoe HaMEHBIIIEE YHUCIIO MTPUXOB JIOJDKHA CONEPKATh PEIICTKA, YTOOBI B CIIEKTPE BTOPOTO MOPSIKA
MOXXHO OBLTO BHACTH Pa3C/IbHO JIBE KEJIThIC JUHUU HATpHs ¢ anuHaMu BoiH 11=589,0 M u 12=589,6 um?
KakoBa mmmna | Tako# pemeTku, eciii pacCTOSTHUE MEX Ty IITpUuxaMu b=5 Mkm?

15. JIyu cBeTa mepexoAuT U3 IIUMUEPUHA B CTEKJIO TaK, YTO JIy4, OTPAXEHHBIM OT IpaHUIIBI pasjesa 3THX
Cpell, OKa3bIBAa€TCSd MAKCUMAJIbHO TOJSPU30BaHHbIM. OmNpeneinuTh yroia g MexXIy MNaJalluM U
MPEJIOMJICHHBIM JTy4aMH.

Tema 7. Maraetusm
Tunosble 3a1aHUs V151 KOHTPOJbHOM PadoThI
1. Onpenenutb CKOPOCTh VU MOJTHOE YCKOPEHHE a B MOMEHT BPEMEHH t=2 C, €Clid OHa JBHXKETCS IO
OKpYXHOCTH paguycoM R=1 ™M commacHo ypaBHeHmio X = At+Bt3, rme A=8 wm/c, B=-1m/c3, x
-KpUBOJIMHEMHAsT KOOpAMHATa, OTCYMTAHHAs OT HEKOTOPOM TOUKH, MPUHATOM HA HaYalbHYIO, BIOJb
OKPYXHOCTH.

2. ITo HeGonpIIOMY KYCKYy MSTKOTO eJe3a, JexalleMy Ha HakoBajbHe Maccoit m1=300 kr, ynapsier MoJioT
maccoii m2=8 kr. Ompenenuts KIIJ| h ynmapa, ecnu ymap Heynpyruil. Ilone3noil cumtarh 3HEpruo,
MOLIEIIIYIO Ha JIe(OpMaLIMIO KycKa KeJe3a.

3. Ha 0601 maxoBuka nuametpom D=60 cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPUBSI3aH I'Py3 MacCold m=2
K. OnpenenuTs MOMEHT UHEPLMH J MaXOBHKa, €CIIM OH, BPAIllasiCh PABHOYCKOPEHHO O[] JEHCTBUEM CHIIBI
TSOKECTH TPy3a, 32 BpeMs t=3 ¢ mpuoOpest yIIIoBy0 CKOPOCTh W=9 pa/c.

4. B Gamnone oobemoM V=3 1 comepxurcs kuciaopoa Maccod m=10 r. OnpeaenuTs KOHLEHTPALUIO N
MOJIEKYJI rasa.

5. KommuectBo BemiectBa renust n=1,5 Momp, Temmeparypa T=120 K. Omnpenenuts cyMMapHYyO
KMHETUYECKYI0 S3HEPTHI0 EK MoCTynaTenbHOro IBUKEHHUS BCEX MOJIEKYJ 3TOrO rasa.

6. Bogopon maccoit m=2 r 3anumaet oobeM V=2,5 1. OnpeaenuTs CpeaHee YUCIIO CTOJIKHOBEHHH < Z > B
€IMHHULly BPEMEHHU MOJIEKYJIbI BOAOPO/A.

7. PaccrosHue Mexnay nByMs TouedHbiMH 3apsaamMu Q1=2 vKn m Q2=4 uKn paBno 60 cMm. Omnpenenursb
TOYKY, B KOTOPYIO HYXXHO NOMECTUTh TpeTuil 3apsin Q3 Tak, 4ToOBl cHCTeMa 3apsAa0B HAaXOAWIACh B
paBHOBecuu. OnpeaenuTh BEIMYUHY U 3HAK 3apsaa. YCTOWYMBOE UM HEYyCTOHUYMBOE Oy/ieT paBHOBecHE?

8. DnektpoHn ¢ sueprueit T=400 3B (B 06CKOHEYHOCTH) JIBHXKETCS BIOJIb CUIIOBOW JIMHUU T10 HAIIPABJICHHUIO
K TIOBEPXHOCTH METAJNTMYCCKON 3apspkeHHOW cdeprl pammycom R=10 cm. Omnpeaenutb MUHUMAIbLHOE
PAcCTOSIHHE a, Ha KOTOPOE MPUOIU3UTCS AIIEKTPOH K MOBEPXHOCTH cdepsl, ecnu 3apsn ee Q=-10 uKo.

9. K anekTpomam pa3psiiHON TPyOKH, comepikaiieil Bomopo, MpuilokeHa pasHocTh noreHimanos U=10 B.
Paccrostaue I’ Mmexny snexrpogamu paBHo 25 cM. Monuzatop coznaer B oobseme V=1 cm3 Bopopona n=107
nap MOHOB B ceKyHIy. Haiitu mioTHOCTh, TOKa d B TpyOke. OnpeaenuTs TakkKe, Kakas 4acThb CHJIBI TOKa
CO3/1a€TCsl JIBMIKEHUEM MOJIOKUTEIbHBIX HOHOB.

10. MarnuTHas cTpenka IOMEIIEHA B IEHTPE KPYrOBOIO BHTKA, IJIOCKOCTh KOTOPOTO DPACIOJIOKEHA
BEPTUKAIBHO U cocTaBiseT yroi j= 900 ¢ mIOTHOCThIO MarHUTHOTO Mepuauana. Panmyc Butka R=20 cm.
Onpenenuts yroi, Ha KOTOPbIA MOBEPHETCS MAarHUTHAsI CTPEJIKA, €CIIM MO0 MPOBOAHUKY MOWJET TOK CHIION
=25 A (marp nBa otrBeTa). [OPU3OHTANBHYIO COCTABISIOUIYI0 MHIYKIMHA 3€MHOTO MarHUTHOTO TOJIS
npuHATH paBHOW B=20 mMKTu.
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11. Burox pammycom R=20 cm, mo kotopomy Teuer TOok cuioi [=50 A, cBOOOJHO YCTaHOBWIICS B
OHOPOHOM MAarHWTHOM ToJjie HanpsbkeHHOcThi0o H=103 A/M. BuTOK noBepHyM OTHOCUTENBHO TUaMeTpa
Ha yron j= 300. OnpeaenuTs COBEPIICHHYIO padoTy.

12. Pamka, copepsxkaiias N=1000 ButkoB miomaasio S=100 cM2, paBHOMEpHO BpalmaeTcsa ¢ yactoton n=10
c-1 B marautHOM mosie HampspkeHHOCThI0O H=104 A/m. Ochb BpallleHHs JEXHT B TUIOCKOCTH PaMKH U
NEPNeHIUKYASIpHA  JUHUSAM  HanpsokeHHocTd.  OmpenenuTh  MakCHUMalbHYIO — 3.1.C.  MHAYKUUHU
max, BO3HUKAIOUIYIO B paMKe.

13. Ha cTexkisiHHYI0 TIJJaCTUHKY HAHECEH TOHKHMH CJIOM MPO3pavyHOro BEIIECTBA C IOKa3areleM
npenomieHuss n=1,3. [lnacTuHKa OcBemaeTcsl My4YKoM IMapajuIebHBIX JIydel ¢ JAJIUHON BONHBI 1=640 HM,
MaJaroluX Ha MIACTUHKY HOpMaibHO. Kakyio MUHUMAaNbHYIO TONIUHY dmin JOKEH UMETh CJIOH, YTOObI
OTpa)kKeHHBIE JTyYU UMENIM HAUMEHbIYIO IPKOCTh?

14. Kakoe HaMEHBIIIEE YHUCIIO MTPUXOB JIOJDKHA CONEPKATh PEIICTKA, YTOOBI B CIIEKTPE BTOPOTO MOPSIKA
MOXXHO OBLTO BHACTH Pa3C/IbHO JIBE KEJIThIC JUHUU HATpHs ¢ anuHaMu BoiH 11=589,0 M u 12=589,6 um?
KakoBa mmmna | Tako# pemeTku, eciii pacCTOSTHUE MEX Ty IITpUuxaMu b=5 Mkm?

15. JIyu cBeTa mepexoAuT U3 IIUMUEPUHA B CTEKJIO TaK, YTO JIy4, OTPAXEHHBIM OT IpaHUIIBI pasjesa 3THX
Cpell, OKa3bIBAa€TCSd MAKCUMAJIbHO TOJSPU30BaHHbIM. OmNpeneinuTh yroia g MexXIy MNaJalluM U
MPEJIOMJICHHBIM JTy4aMH.

Tema 8. OnTnka
Tunosble 3a1aHUs V151 KOHTPOJbHOM PadoThI
1. Onpenenutb CKOPOCTh VU MOJTHOE YCKOPEHHE a B MOMEHT BPEMEHH t=2 C, €Clid OHa JBHXKETCS IO
OKpYXHOCTH paguycoM R=1 ™M commacHo ypaBHeHmio X = At+Bt3, rme A=8 wm/c, B=-1m/c3, x
-KpUBOJIMHEWHAs KOOpPAWHATA, OTCYMTAHHAS OT HEKOTOPOH TOYKH, MPUHATOM HAa HAYaJIbHYIO, BIOJb
OKPYXHOCTH.

2. ITo HeGonpIIOMY KYCKYy MSTKOTO eJe3a, JexalleMy Ha HakoBajbHe Maccoit m1=300 kr, ynapsier MoJioT
maccoii m2=8 kr. Ompenenuts KIIJ| h ynmapa, ecnu ymap Heynpyruil. Ilone3noil cumtarh 3HEpruo,
MOLIEIIIYIO Ha JIe(OpMaLIMIO KycKa KeJe3a.

3. Ha 0601 maxoBuka nuametpom D=60 cM HaMOTaH IIHYP, K KOHIY KOTOPOTO MPUBSI3aH I'Py3 MacCold m=2
K. OnpenenuTs MOMEHT UHEPLMH J MaXOBHKa, €CIIM OH, BPAIllasiCh PABHOYCKOPEHHO O[] JEHCTBUEM CHIIBI
TSOKECTH TPy3a, 32 BpeMs t=3 ¢ mpuoOpest yIIIoBy0 CKOPOCTh W=9 pa/c.

4. B Gamnone oobemoM V=3 1 comepxurcs kuciaopoa Maccod m=10 r. OnpeaenuTs KOHLEHTPALUIO N
MOJIEKYJI rasa.

5. KommuectBo BemiectBa renust n=1,5 Momp, Temmeparypa T=120 K. Omnpenenuts cyMMapHYyO
KMHETUYECKYI0 S3HEPTHI0 EK MoCTynaTenbHOro IBUKEHHUS BCEX MOJIEKYJ 3TOrO rasa.

6. Bogopon maccoit m=2 r 3anumaet oobeM V=2,5 1. OnpeaenuTs CpeaHee YUCIIO CTOJIKHOBEHHH < Z > B
€IMHHULly BPEMEHHU MOJIEKYJIbI BOAOPO/A.

7. PaccrosHue Mexnay nByMs TouedHbiMH 3apsaamMu Q1=2 vKn m Q2=4 uKn paBno 60 cMm. Omnpenenursb
TOYKY, B KOTOPYIO HYXXHO NOMECTUTh TpeTuil 3apsin Q3 Tak, 4ToOBl cHCTeMa 3apsAa0B HAaXOAWIACh B
paBHOBecuu. OnpeaenuTh BEIMYUHY U 3HAK 3apsaa. YCTOWYMBOE UM HEYyCTOHUYMBOE Oy/ieT paBHOBecHE?

8. DnektpoHn ¢ sueprueit T=400 3B (B 06CKOHEYHOCTH) JIBHXKETCS BIOJIb CUIIOBOW JIMHUU T10 HAIIPABJICHHUIO
K TIOBEPXHOCTH METAJNTMYCCKON 3apspkeHHOW cdeprl pammycom R=10 cm. Omnpeaenutb MUHUMAIbLHOE
PAcCTOSIHHE a, Ha KOTOPOE MPUOIU3UTCS AIIEKTPOH K MOBEPXHOCTH cdepsl, ecnu 3apsn ee Q=-10 uKo.

9. K anekTpomam pa3psiiHON TPyOKH, comepikaiieil Bomopo, MpuilokeHa pasHocTh noreHimanos U=10 B.
Paccrostaue I’ Mmexny snexrpogamu paBHo 25 cM. Monuzatop coznaer B oobseme V=1 cm3 Bopopona n=107
nap MOHOB B ceKyHIy. Haiitu mioTHOCTh, TOKa d B TpyOke. OnpeaenuTs TakkKe, Kakas 4acThb CHJIBI TOKa
CO3/1a€TCsl JIBMIKEHUEM MOJIOKUTEIbHBIX HOHOB.

10. MarnuTHas cTpenka IOMEIIEHA B IEHTPE KPYrOBOIO BHTKA, IJIOCKOCTh KOTOPOTO DPACIOJIOKEHA
BEPTUKAIBHO U cocTaBiseT yroi j= 900 ¢ mIOTHOCThIO MarHUTHOTO Mepuauana. Panmyc Butka R=20 cm.
Onpenenuts yroi, Ha KOTOPbIA MOBEPHETCS MAarHUTHAsI CTPEJIKA, €CIIM MO0 MPOBOAHUKY MOWJET TOK CHIION
=25 A (marp nBa otrBeTa). [OPU3OHTANBHYIO COCTABISIOUIYI0 MHIYKIMHA 3€MHOTO MarHUTHOTO TOJIS
npuHATH paBHOW B=20 mMKTu.
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11. Burox pammycom R=20 cm, mo kotopomy Teuer TOok cuioi [=50 A, cBOOOJHO YCTaHOBWIICS B
OHOPOHOM MAarHWTHOM ToJjie HanpsbkeHHOcThi0o H=103 A/M. BuTOK noBepHyM OTHOCUTENBHO TUaMeTpa
Ha yron j= 300. OnpeaenuTs COBEPIICHHYIO padoTy.

12. Pamka, copepsxkaiias N=1000 ButkoB miomaasio S=100 cM2, paBHOMEpHO BpalmaeTcsa ¢ yactoton n=10
c-1 B marautHOM mosie HampspkeHHOCThI0O H=104 A/m. Ochb BpallleHHs JEXHT B TUIOCKOCTH PaMKH U
NEPNeHIUKYASIpHA  JUHUSAM  HanpsokeHHocTd.  OmpenenuTh  MakCHUMalbHYIO — 3.1.C.  MHAYKUUHU
max, BO3HUKAIOUIYIO B paMKe.

13. Ha cTexkisiHHYI0 TIJJaCTUHKY HAHECEH TOHKHMH CJIOM MPO3pavyHOro BEIIECTBA C IOKa3areleM
npenomieHuss n=1,3. [lnacTuHKa OcBemaeTcsl My4YKoM IMapajuIebHBIX JIydel ¢ JAJIUHON BONHBI 1=640 HM,
MaJaroluX Ha MIACTUHKY HOpMaibHO. Kakyio MUHUMAaNbHYIO TONIUHY dmin JOKEH UMETh CJIOH, YTOObI
OTpa)kKeHHBIE JTyYU UMENIM HAUMEHbIYIO IPKOCTh?

14. Kakoe HauMeHbIIIEE YUCIO MITPUXOB JOKHA COAEPKATh PELIETKa, YTOOBI B CIIEKTPE BTOPOIO MOPSIKA
MOXXHO OBLTO BHACTH Pa3C/IbHO JIBE KEJIThIC JUHUU HATpHs ¢ anuHaMu BoiH 11=589,0 M u 12=589,6 um?
KakoBa mmmna | Tako# pemeTku, eciii pacCTOSTHUE MEX Ty IITpUuxaMu b=5 Mkm?

15. JIyu cBeTa mepexoAuT U3 IIUMUEPUHA B CTEKJIO TaK, YTO JIy4, OTPAXEHHBIM OT IpaHUIIBI pasjesa 3THX
Cpell, OKa3bIBAa€TCSd MAKCUMAJIbHO TOJSPU30BaHHbIM. OmNpeneinuTh yroia g MexXIy MNaJalluM U
MPEJIOMJICHHBIM JTy4aMH.

CobecenoBanne

Tema 1. Kitaccnueckasa Mexanuka
Tunosbie BONPOCHI co0eceT0BAHUS

1. OcCHOBHbIE TOHITHUSI KHHEMATUKHU

2. CxopocTb.

3. Yckopenue.

4. Kunemaruka abcomoTHO TBepa0TO Tena. CBsI3b TUHEHHBIX U YITIOBBIX XapaKTEPUCTUK JIBIKCHUS.
S. JIBI>KeHME Tela, OpPOIIEHHOTO MO YITIOM K TOPH30HTY.

6. Cuna u macca. 3akonbl Herotona. [IpyuHIMI HE3aBUCUMOCTH AEHCTBUS CHUJL.
7. Nmmynbce Tena. 3akoH COXpaHEHUs UMITYJIbCA.

8. JIBrokeHUe Tena ¢ mepeMeHHON Maccoil (ypaBHeHHe MemiepcKoro).

9. MexaHn4ecKkuil NpUHIMI OTHOCUTEIBLHOCTH (IpuHLHUI ['anuiies).

10.  Cuibl TpeHHUS ¥ YyIPYTOCTH.

11. Cuna tsxectu. Bec tena.

12.  Cwibl unepumu. [IpyHIKT S5KBUBAaJIEHTHOCTH.

13. OCHOBHOW 3aKOH JUHAMUKH BPaIlaTe€IbHOTO IBH>KCHHUSI.

14.  Teopema IITeiinepa. MOMEHT MHEPIIUU MTPOCTEUILINX TETI.

15. Dueprus u pabora.

16. T'apmonmyeckwue konebanus. MareMaTudeckuii 1 pU3NIECKUil MasSTHUKH.
17. CnoxeHue rapMOHMYECKUX KojieOaHMil. BexTopHas auarpamma. 3atyxaromie KojaeOaHusl.
18. KuneMaruka BOJHOBBIX MPOIIECCOB.

19.  CoynapeHnue Teun.

20. Craruxka.

21. Teopus oTHOCUTENbHOCTH. PensTuBUCTCKHE YPHEKTHI.

22.  DJIeMEHTHI a3po- U TUAPOAUHAMUKH.

Tema 2. DneMeHTH MEXaHUKH KUIKOCTU
Tunosbie BONPOCHI co0eceT0BAHUS
1.  VYpaBHEHME HEPA3PHIBHOCTH.
2. VYpaBuenue bepnymim.
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3.

Yucno Pertnonbpaca.

Tema 3. MonekynsipHas ¢pusuka

Tunosbie BONPOCHI co0eceT0BaAHUS

R e

WUneansHblii ra3. 3aKoHBI UIEaILHOIO rasa.

VYpaBHenue Menaeneena-Knaneitpona. 3akonsl ABorazipo u JlansroHa.

OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUUECKOU TEOPUH.

Pacnpenenenue monekyin o ckopoctsiMm. Omnbit [lTepHa.

bapomerpuueckas ¢popmyna. Pactipenenenue bonbimana. OnbiT [leppena.

JlnvHa cBoOogHOTO Mpobera MoJieKyl. 3aKOH PaBHOMEPHOTO paclpe/iesIeHUs] YHEPTHH 110

CTENeHsIM CBOOOIBI. SIBICHME IepeHoca.

7.

Tennora. BHyTpeHHss SHEprus.

Tema 4. TepmonrHaMuka

TumnoBbie BOIIPOCHI 006eceHOB3HI/IH

PO NN R RDD -

— e e = \©
A LN = O

[TepBrIit 3aKk0H TepMOAMHAMUKHU. TennoeMKocTh. 3akoH [{romonra u [1tu.
N3onpouecchl 1 IpUMEHEHNE NIEPBOT0O 3aKOHA TEPMOIANHAMUKHU K U30IIPOLIECCAM.
AnmabaTrdecKui mpoiiecc.

Bropoii 3axoH TepmonuHamuku. Kpyroseie npoueccsl. Lukn KapHo.

DOHTpomnus U cBOOOHAS YIHEPTHSL.

TepmonuHamMudeckue QyHKIIMUA COCTOSHUSI.

Craructuyeckoe UCTOIKOBAHUE BTOPOTO 3aKOHA TEPMOJUHAMHUKH.

Tperuit 3aK0H TEPMOAVHAMUKH.

PeanbHble rassbl.

. Xuaxocru. IloBepxHocTHOE HaTsbkeHUeE. [loBepXHOCTHAS SHEPIHsL.
. CMauMBaHKE U KalWUISPHBIC SBJICHUS.

. ®opmyia Jlamiaca.

. ArperaTHble COCTOSIHUS BEIlECTBA U (pa30BbIE MPEBPALICHHUS.

. Bunpsl cBsasen.

Tema 5. Dnexrpocrarka

Tunosbie BONPOCHI co0eceT0BaAHUS

o

Onextpuueckuii 3apsa. 3akoH Kyinona. HanpspkeHHOCTD 21€KTpUYECKOTO TOJIS.

Onektpuyeckoe cMmenienue. Teopema Octporpanckoro-I'aycca. Cuctemsl 3apsiAKEHHbBIX YaCTHIL.

HOTCHI_II/IaJI QJICKTPUYICCKOTI'O ITOJIA. 3KBI/IHOTCHI_II/IaJIBHBIe MOBCPXHOCTHU

[TpoBonHUKH B 3JIEKTpUUECKOM Mode. JuaaeKkTpuyeckas MPOHUIIAEMOCTh arperaTHbIX COCTOSHUM.

Brruncnenue npoCTeNInX IEKTPUYECKUX TTOJIEH.
DNeKTpoeMKOCTh. KOHIEHCATOPhI U UX COEAMHEHUS.
JMAIIeKTPUKY B JIEKTPUUECKOM TIOJIE.

Tema 6. [1IoCTOSIHHBINH TOK

Tunosbie BONPOCHI co0eceT0BaAHUS

1. IlocrostHHBIN 31eKTpUUECKUM TOK. OCHOBBI KJIACCUYECKON IIEKTPOHHOM TEOPUH ITPO-BOJAUMOCTH
METaJJIOB.

2. Henocrarku knaccuueckoi Teopuu. CBepXIpoBOAUMOCTb. CTOPOHHUE CHUJIBL.

3. BriBoa 3akoH0B OMa u J[>koyns-JIeHa B Kl1acCUu4eCcKoi 3JIEKTPOHHOM TEOPHUH.

4.  TlocTosHHBIN 31€KTpUUECKUM TOK. OCHOBBI KJIACCUYECKON JJIEKTPOHHOM TEOPHM IPO-BOAMMOCTH
METaJJIOB.

5. DIeKTpu4ecKuil TOK B EKTpoauTax. 3akoH Oma Juisi IpOBOAHUKOB BTOPOIO POJa.
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6. 3onuHas Teopus. PekomOuHaIms 1 BO30yX/1eHHE HEPABHOBECHBIX HOCUTENIEH TOKA B TBEPBIX TeJax.

7.
8.

DIEKTPUYECKUH TOK B ra3ax.
DNEeKTpUYECKUN TOK B MOTYIIPOBOIHUKAX.

Tema 7. Margetnzm

Tunosbie BONPOCHI co0eceT0BAHUS

1 MarHuTHBIM MOMEHT, MAarHUTHEIN ITIOTOK.
2 DJeKTpOMarHWTHas UHIYKIIMS.

3 MarauTHoe moJjie, Co31aBacMoOC ABMIKYIIUMCA DJICKTPUICCKUM 3apsaI0M.

4 MarsuTHOE€ 1oJje KpyroBOro Toka.

5 B3aunmopeiicTBrE apajuIeIbHbIX IPOBOJHUKOB C TOKOM.
6 3axoH buo-Caapa-Jlamnaca.

7 MarsuTtHoO€ 10Jj1€ IPSIMOJIUHENHOTO IIPOBOAHMUKA C TOKOM.
8 MarnautHoe none. OnsiT Nodde.

9 OmnsIT DiixeHBaIbaa.

10 3akon Ammepa.
11 MarauTHoOE€ II0JI€ B BEIIIECTBE.

12 Tletnsa rucrepesuca.

13 TepMoMarHuTHbIE U TEPMOUIEKTpHUECKUE 3D(HEKTHI.
14 Cwuna Jlopenua.
15 Dddexr Xomna.

Tema 8. OnTHka

TumnoBbie BONPOCHI co0eceT0BAHUS

A G B Al o

3aKOHBI T€OMETPUUYECKOM ONTHKH.

Tonkas nun3a. [TocTpoeHne n300pakeHUi B INH3E.
®dopmysa TOHKON JTUH3BI. J{epeKThI TuH3.
Wntepdepenmus ceera. OmnpiT FOHTA.

WNuTepdepenIus cBeTa B TOHKOM TICHKE.

Hudpaxuus ceera. Judpakuus Openens.

Hudpakaus Opaynrodepa.

[Tonspusanus ceera. [lonyuyeHnue noasspu30BaHHOIO CBETA.
3akoH Maimoca.

Tema 9. DneMeHThI KBAaHTOBOW TEOPUH

TumnoBbie BOIIPOCHI 006eceHOB3HI/IH

NN R DD

9.

10.
I1.
12.

3akonbsl Kupxroda, Credana - bonsimana, Buna.

®opmyinsl Penes- xunca u [1nanka. KBaHTOBBIM XapakTep U3IydeHHUs.
Bremnnii poroaddexr. Onbiter A.I.Cronerona.

VYpaBHeHue DUHIITEIHA.

Oddexr KomnTona.

JlaBneHue cBeTa.

KopnyckynsipHO-BOJTHOBOM JyasIu3M.

®dopmyna ae bpons.

VYpasuenue [Ipeaunrepa.

[IpuHIHUII HEONIPENETIEHHOCTH.

Knaccudukanus anemeHTapHbIX U GyHIaMEHTAIbHBIX YaCTHUII.
Kocmuueckue myun.
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13. IMKJIOTpOHHBIN PE30OHAHC.
14. DBomronua BeceneHHoH.

Tema 10. OcHOBBI aTOMHOU U SiAEPHON (DU3UKH
Tunosblie BONpochl codece0BAHUSA
EcTecTBeHHas M UICKyCCTBEHHAsA PaAMOAKTUBHOCTb.
SnepHble peakuuy, 1eJICHUE AIED.
[lenHbie peakuuu.
Hcnons3oBaHue sA€pHOU SHEPTUM.
®opmyna [1nanka.
A¢pdexr Komnrona.
Atom D.Pesepdopna.
Teopus bopa.

NN R DD

TecrupoBanue

Tema 1. Knaccuueckast MexaHuka
Tumnosble 3aJaHUSI TECTUPOBAHUSA 110 TEOPETHYECKOMY MATEPHATY:
1. MoMeHT MHepLUHU MaTepUAIbHON TOUKHU:
a) CKaJsIpHAsl BeJIMYMHA, PAaBHAs IPOM3BEICHUI0 MACChl TOYKH HA KBAJAPAaT ee PACCTOSHHS /10 OCH,
0) BelIM4UMHA, paBHAsi CyMME MOMEHTOB MHEPILIMU BCEX TOUYEK Tena,
B) BEJIMYMHA, paBHAs IPOU3BECHUIO CHIIbI HA TJIEYO ATON CHIIBI,
I') CKaJIsipHasl BEIMYMHA, pPaBHAsI IPOU3BEICHUIO 3apsia TOUKH Ha PACCTOSHUE MEX/y LICHTpaMH Macc.
2. SIBneHueM pe3oHaHCa Ha3bIBAIOT:

a) pe3Koe yObIBaHHE aMIUTUTY/Ibl KOJeOaHU TIPU COBIIAICHUH YAaCTOTHI COOCTBEHHON U BBIHYKICHHOM
CUJIB,

0) pe3koe Bo3pacTaHHe AMILIHTYAbI KOJIeOaHHIl IPH COBNAJCHNH YACTOThI COOCTBEHHOH H
BbIHYK/IECHHOM CHJIBI,

B) pe3koe yObIBaHNE aMILIUTY/bI KOJIeOaHUl IPH HECOBMAACHUH YaCTOThl COOCTBEHHOW M BBIHYKJICHHOMN
CUJIB,

I') pe3KOoe BO3pacTaHUe aMIUTUTY/AbI KoJIeOaHUil IPH HECOBMAACHUN YaCTOThl COOCTBEHHOW M BBIHYKJICHHOMH
CUJIBL.

3. buenue 370:

a) cJI0:KeHMe ABYX KoJIeOaHuil ¢ OJIM3KUMU YaCTOTaAMU,
0) BBIYMTAHUE IBYX KOJICOAHUH ¢ OMU3KUMHU YaCTOTaMH,

B) CIIO’KCHHE JIBYX KOJICOAHUH C OTMHAKOBBIMU YaCTOTAMH,
I') BBIYUTAHUE JIBYX KOJICOAHUH C OMMHAKOBBIMHU YaCTOTAMHU.

Tema 3. MonekynsipHas ¢pusuka
TunoBbie 3aJaHUSA TECTHPOBAHUS 10 TEOPETHUYECKOMY MATEPHAITY:
1. MeTon uccieqoBaHus CUCTEMBI U3 OOJBIIIOTO YKCIa YACTHII, KOTOPBIA CBSI3aH CO CPEIHUMHU
3HAYEHUSMHU HCCIIETyEeMbIX BEJIHUMH.
(1) crarucTuyeckuit MeTox
(?) TepmMogHAMUYECKUN METOT
(?) crarnueckuit MeTox
(?) meton mombopa

2. UneanbHblid ra3 3TO MOAEIb COMIACHO KOTOPOM:
(!) cTONKHOBEHMS MOJIEKYI ra3a MeXy co00i abCONIIOTHO yrpyrue



(!) coOcTBeHHBIH 00BEM MOJIEKYII MHOTO MEHBIIIE, 4YeM 00BEM cocyna
(?) Mex Iy MOJIEKyJIaMy ra3a IPUCYTCTBYIOT CHIIBI B3aUMOJICHCTBUS
(?) cTOMKHOBEHHUSI MOJIEKYJI Ta3a MEXIY COO0H abCOIOTHO HEYTIPYTHE
(!) Mexmy MoJeKyIaMu ra3a OTCyTCTBYIOT CHJIBI B3aUMOJCHCTBHS

3. 3akoH boinsg-MapuoTTa OnUCHIBAET ... IPOIIECC:
() m3zorepMuueckuit

(?) u3obapHbIit

(?) u30xOpHBI

(?) annabaTuaeckuii

4. 3axoH [Ilapns onuckIBaeT ... mMporecc:
(?) amnabaTu4eCKuid

(?) u3oTepmMudeCcKmit

(!) m3oxopHbIH

(?) uzobapHbIit

5. 3akoH l'eii-JIroccaka ONMMUCHIBAET ... MPOLIECC:
(?) u3orepmuyeckuit

(?) u30xOpHBIHA

(!) m3obapHbIit

(?) annabaTudeckuii

6. /laBnenue, KOTOpoe MPOM3BOAMII ObI Ta3, BXOAAIIMNA B COCTaB Ta30BOM CMECH, €Clid Obl OH 3aHUMAaJ
00BEM TIpH TOH Ke TeMIeparype — 3TO:

(?) pesynbTUpytoliee JaBICHUE
(?) monHoe naBiaeHUE

(?) yacTuyHOE NaBIICHUE

(!) mapruanbHOE 1aBlieHUE

7. ®uznyeckas BeTUUMHA, OTpeieisieMasl YUCIOM CTPYKTYPHBIX JIEMEHTOB (aTOMOB, MOJIEKYIT), U3 KOTOPBIX
COCTOMT BEILECTBO — ITO:

(?) MmonsipHast macca

(?) xoHIIEHTpAIUs

(!) Konm4ecTBO BelecTBa

(?) Yucno ABoraapo

4. Koo puimeHT TerionpoBOIHOCTH paBeH:
a)

0)

B)

r)

4. Kosdduruent nuddy3nn  paBeH:

a)

0)

B)

r)

5. o kako#t popmyIie BEIYUCISETCS €eMKOCTh TUIOCKOTO KOHIEHCATOPA:
a)

0)
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Tema 5. Dnekrpocraruka
Tunosble 3a1aHNSI TECTUPOBAHUSA 10 TEOPETHYECKOMY MATepPHAJIY:

1. Kak Ha3pIiBaeTcs pa3nen yueHus 00 dIEKTPUUIECTBE, M3YJaloNui B3aUMOICHCTBHE HETIOABUKHBIX
ANMEKTPUUECKUX 3aPSAI0B M CBOMCTBA MOCTOSTHHOTO 3JIEKTPUUYECKOTO TOJIS:

(1) anexTpocraruka,
(?) MmarueTusm,

(?) anexTpu4ecTBoO,
(?) craruka.

2. BHyTpeHHEe CBOWCTBO TeNl WM YaCTHUIl, XapaKTEPU3YIOIIEe UX CIOCOOHOCTh K IIEKTPOMATHUTHBIM
B3aNMOJIEUCTBUIM:

(?) mputaruBarbcs,

(1) anexTpuUecKui 3aps,
(?) HaMarHU4YEHHOCTb,
(?) oTTanKuBaThCA.

3. Uro He oTHOCUTCS K (yHIaMEHTAIBHBIM CBOMCTBAM 3JICKTPUUYECKOTO 3apsia:
(?) IUCKPETHOCTb,

(?) anIUTUBHOCTB,

(!) HaMarHU4YEHHOCTb,

(?) MHBapUAHTHOCTb.

4. 3apsukeHHOE Telo, popMa U pazMepbl KOTOPOTO B YCIOBUSAX TAaHHOMW 3aJ1a4H HECYIIIECTBCHHBI:
(?) monexymna,

(?) muCKpeTUTUBHBIN 3apsif,

(?) anexTpuuecKuii 3aps,

(!) ToueuHbIH 3apsI.

5. 3akoH macut: Cuia B3aUMOAECHCTBUS JIBYX HEMOABMKHBIX TOUEYHBIX 3apsA/IOB MPOMOPLUHOHAIbHA
BEJIMYMHE KaXKOTO U3 3apsA0B M 0OPATHO MPOIOPIMOHAIbHA KBAAPATy PACCTOSHHS MEX Ty HUMU?

(?) l'aycca,
(?) HorotoHa,
(1) Kynomna,
(?) Kupxroda.

6. Halinute BepHbI€ onpeeneHus NoTeHIMaIa:
(1) ckanmsapHas SHEpreTHYeCcKas XapaKTepUCTHKA TTOJIS,
(?) BekTOpHAas CMIJIOBask XapaKTEpUCTUKA 101,

(?) BekropHas (u3MYeCKas BEIMYMHA, OMNpeAeiseMas CUJIOW, JEeUCTBYIOIIEW Ha CIMHUYHBIN
MOJIOKUTEIIbHBIN 3aps]l, TOMEIICHHBIN B TaHHYIO TOYKY MOJS,

(') ¢dusmyeckass BenwuuHA, ompenenseMas padOTOM MO MEepEeMENIEHUI0 E€IUHUYHOTO TOJ0KUTEIHLHOTO
3apsijia Ipy yIAJICHUH €T0 U3 TaHHON TOYKU B O€CKOHEUHOCTb.

7. EI[I/IHI/II_[BI I/I3MepeHI/ISI HaHpSDKeHHOCTI/I BHGKTpOCTaTI/I‘-IeCKOFO I10JIA:
(1) 1 H/Kn
(1) 1 B/m
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(MH1B
(?7) 1 Jox/Kn

8. JlmdneKkTpuku OBIBAIOT:

(!) c monsgpHEIMM MOJIEKYJIaMH,

(!) c HEMONAPHBIMHU MOJIEKYJIAMH,
(!) MOHHBIE TUANEKTPUKH,

(?) oprieHTAITMOHHBIC TUNIICKTPUKH.

9. BriOepuTe BUIBI MOJISIPU3AIUN:
(!) anexTpoHHas,

(?) momsipHas,

(!) opueHTaMOHHAas,

(!) nonnas.

10. CerHerosneKkTpuKu — 37O :

(?) cucrema AByX paBHBIX 10 MOAYJIIO Pa3HOMMEHHBIX 3JIEKTPUUYECKHUX 3apsiOB, PACCTOSHUE MEXAY
KOTOPBIMH 3HAQUYUTEIILHO MEHBIIIE PACCTOSIHUS OT PACCMaTPUBACMBIX TOYEK,

(!) xpucTamIMUECKUe OUAIEKTPUKH, Y KOTOPBIX B OTCYTCTBUU BHEIIHEIO 3JIEKTPUUECKOrO IMOJIS BO3HUKAET
CaMOIIPOU3BOJIbHASL OPUEHTALIUS JUITOJIBHBIX 3JIEKTPUYECKUX MOMEHTOB, COCTABIIIOLINX €T0 YacTHll,

(?) BemiecTBa, KOTOPBIE MPH OOBIYHBIX YCIOBHUIX BCET/IA MPOBOAAT HICKTPUUESCKHMA TOK,
(?) usnueckas BenmMUMHA, KOTOPAs OMPEACISICTCS KaK TUTIONIBHBIM MOMEHT €IMHUIIBI 00bEeMa JUAIICKTPUKA.

11. ITrez03d ekt ObiBaeT:
(?) BHEIIHMI ¥ BHYTPEHHUH,
(?) BepxHUI U HUKHUH,

(?) mpaBblii U JIEBBIH,

(1) mpsiMoit 1 OOpaTHBIH.

4.3 IIpomexxyTouHast aTTeCTaIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunossbie Bonpocsl 3auera (OIIK-1, OIIK-2)

1 Teopema llTeitnepa. MOMEHT HHEPIMM IPOCTEUIIUX TEIN.

2 Dueprus u pabdora.

3 T'apmonunyeckue kojaeOanus. MaremaTnueckuii 1 GU3NIECKU MasiTHUKH.

4 NneannHbBIN ra3z. 3aKOHbI UACAJILHOIO raza.

5 Vpasuenue MenneneeBa-Kianeiipona. 3akonsl ABoraapo u JlanpToHa.

6 OCHOBHOE€ ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

7 Pacnpenenenue mosekyna no ckopoctaM. Onsit LltepHa.

8 M3omporeccsl 1 MPUMEHEHHE NIEPBOT0 3aKOHA TEPMOJAMHAMUKH K U30IPOLIECCAM.

9 DOnexrpuueckuii 3apsn. 3akoH Kynona. HanpspkeHHOCTD 21€KTpUYECKOTO TOJIS.
10 DnexTpoeMkocTh. KoHaeHCATOPHI M KX COCAUHEHHUS. JIMAIEKTPUKH B AIEKTPUUECKOM IOJIE.
11 DnexTpuueckuil TOK B razax.
12 DnexTpuyecKkuid TOK B OJIYIIPOBOJAHUKAX.
13 MarautHblii MOMEHT, MAaTHUTHBIN MTOTOK. DJIEKTPOMarHuTHasi MHAYKIHS.
14 3akon buo-Caapa-Jlamnaca.
15 Unrepdepenuus ceera. Onbit FOHra.

Tunosble 3apanus s 3a4era (OIIK-1, OIIK-2)
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1. MoMeHT MHepLUHU MaTepUAIbHON TOUKHU:

a) CKa/IApHAas BeJIMYMHA, PaBHAs IPOU3BEJICHUI0O MAaCChl TOYKH HA KBAPAaT e€e PACCTOSHHUA 10 OCH,
0) BelIM4UMHA, paBHAsi CyMME MOMEHTOB MHEPILIMU BCEX TOUYEK Tena,

B) BEJIMYMHA, paBHAsl IPOU3BEACHUIO CUJIBbI Ha MJIEYO ATOM CUIIBI,

I') CKaJIsIpHasl BEJIMYMHA, PaBHAsI IPOU3BEACHHUIO 3aps/1a TOUKH Ha PACCTOSIHME MEXAY LIEHTpPaMU Macc.

2. SIBneHueM pe3oHaHCa Ha3bIBAIOT:

a) pe3Koe yObIBaHHE aMIUTUTY/Ibl KOJIeOaHUH TIPU COBIIAICHUHU YAaCTOTHI COOCTBEHHON U BBIHYKICHHOM
CHJIBI,

0) pe3koe Bo3pacTaHHe AMILIHTYAbI KOJIeOaHHIl IPH COBNAJEHNH YACTOThI COOCTBEHHOH H
BBIHYK/ICHHOM CHJIBI,

B) pe3koe yObIBaHNE aMIUIUTY/bI KOJIeOaHUl IPH HECOBMAACHUH YaCTOThI COOCTBEHHOW M BBIHYKIICHHOMN
CHJIBI,

I') pe3KOoe BO3pacTaHUe aMIUTUTY/AbI KoJIeOaHuil MPH HECOBMACHUN YaCTOThl COOCTBEHHOW M BBIHY)KICHHOMH

CHJIBI.
3. buenue 370:

a) cJI0:KeHMe ABYX KoJIeOaHUil ¢ OJIM3KUMU YaCTOTaAMU,
0) BBIYMTAHUE JIBYX KOJICOaHUH ¢ OIM3KUMHU YaCTOTAMHU,

B) CJIOJKEHUE JIByX KoJieOaHUN C OAMHAKOBBIMU YacTOTaMH,
I') BBIYUTAHUE JIBYX KOJICOAHUH C OMMHAKOBBIMHU YaCTOTAMHU.

Tunosbie Bonpockl 3k3amena (OIIK-1, OIIK-2)

1 Teopema lllTeiinepa. MOMEHT HHEPLIMM TPOCTEUIINX TEN.

2 Dueprus u padora.

3 I'apmonmveckue konebanus. MareMaTH4eCKUid U PU3NIECKUI MasSTHUKH.

4 WneannHbIN Ta3. 3aKOHLI UAEAILHOIO rasa.

5 VYpaBuenune MenpeneeBa-Knanelipona. 3akonsl ABoraapo u JlaasroHa.

6 OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.

7 Pacnipenenenue Mosekyi mo ckopoctsaM. OnwiT HITepHa.

8 M3ormporiiecchl 1 MPUMEHEHHE MEPBOT0 3aKOHA TEPMOJAMHAMUKHU K H30MPOLIECcCaMm.

9 Dnexrpuueckuii 3apsaa. 3akoH Kynona. Hanpsik€eHHOCTh 3JIEKTPUYECKOTO TTOJIS.
10 OnexrpoemkocTh. KoHIEHCATOPHI M X COEANHEHHUS. JIMANEKTPUKH B AIEKTPUYECKOM TIOJIE.
11 Dnexkrpuyeckuii TOK B razax.
12 DnexTpudeckuii TOK B MOJIYIPOBOJHUKAX.
13 MarHuTHbIi MOMEHT, MArHUTHBIA MMOTOK. DJIIEKTPOMarHuTHasE HHAYKIIHS.
14 3akon buo-Casapa-Jlamaca.
15 Unrepdepentus ceera. OnbiT FOHra.

Tunosble 3aganusa as 3k3amena (OIIK-1, OIIK-2)
1. MoMeHT MHepLUHU MaTepUAIbHON TOUKHU:
a) cKkaJIsipHasi BeJIMYMHA, PaBHAs IPOU3BeIeHNI0 MAaCChl TOYKH HA KBA/IPaT ee PACCTOSIHHUSA 10 OCH,
0) BelMuMHA, paBHAs CyMME MOMEHTOB MHEPIIUU BCEX TOUYCK Tela,
B) BEJIMYMHA, paBHAs IPOU3BECHUIO CHIIbI HA TJIEYO ATON CHIIBI,
T') CKaJIsIpHAsl BEJIMUMHA, PaBHAsI TPOU3BECHUIO 3apsiia TOUKH Ha pACCTOSIHUE MEXy LIEHTpaMu Macc.
2. SIBneHueM pe3oHaHCa Ha3bIBAIOT:
a) pe3koe yObIBaHUE aMIUIUTY/IbI KOJIEOAHUH MPU COBITAICHUU YaCTOThI COOCTBEHHOUN U BBIHYXICHHOM
CHUJIBL,
0) pe3koe BO3pacTaHue aMILIUTYIbI KOJIe0OaHUI MPU COBNAIEHUH YACTOTHI COOCTBEHHOH H
BbIHYK/I€HHOW CHJIbI,
B) pe3Kkoe yObIBaHHE aMIUIUTY/IbI KOJIEOAHU TTPH HECOBIMAACHUH YaCTOThl COOCTBEHHOW M BBIHYKIECHHOU
CUJIBL,
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I') pe3KOe BO3pacTaHUe aMIUTUTY/bI KoJIeOaHUil IPH HECOBIACHUN YaCTOThl COOCTBEHHOW M BBIHY)KJICHHOMH

CHIJIBI.
3. buenwue »t0:

a) cJI0:KeHMe ABYX KoJIeOaHUil ¢ OJTM3KUMU YaCTOTaAMU,

0) BBIYMTAHUE JIBYX KOJIeOaHUH ¢ OIM3KUMHU YaCTOTAMHU,

B) CJIOKEHUE JIBYX KOJICOAHHI C OTMHAKOBBIMU YaCTOTAMH,

F) BBIYUTAHUC [IBYX KoJIeOaHui ¢ OJUHAKOBBIMHU 4YaCTOTaMU.

4.4. Illkana onieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

44

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH
TOCTYKCHHSI pe3YJIBTaTa)

«3a4TEHOY
(50 - 100 6amoB)

OIIK-1

JIeMOHCTPUpPYET JOCTaTOYHBIA YPOBEHb 3HAHUU COBPEMEHHBIX
METOJIOB U TEXHOJIOTUH IIPOBEICHUS HHCTPYMEHTAIbHBIX U3MEPEHUN
U COBpPEeMEHHBIX MpuOopoB. OTBET MOCTPOEH JIOTHYHO, MaTepual
U3JIaraeTcsl XOPOILIUM SI3BIKOM.

OIIK-2

JlocTaroyHO CBOOOIHO OpHEHTHUpyeTcs B 3akoHax (u3uku.B
JOCTaTOYHOM O0OBEME BIIa/ICeT MPAKTUYSCKUMH HABBIKAMU PELICHUS
¢usnueckux 3amad.JBompockl, 3amaBaeMble MpernofaBaTelieM, He
BBI3BIBAIOT CYLICCTBEHHBIX 3aTPyAHEHUN. ]

JlocTaroyHO cBOOOTHO HMICHTU(UIMPYET NPUOOPHYIO 0a3y U roToB
NPUMEHSTH €€ B paMKaX BBIITOTHAEMOr0 3a/1aHHs.

«HE 3a4TCHOY»
(0 - 49 6amnoB)

OIIK-1

JlemoHCcTpHUpyeT cnalblii ypoBEeHb 3HAHUN B 00JIACTH €CTECTBEHHBIX
Hayk. Jlomyckaer rpyOble OomHMOKM TpU OTBETE€ Ha IOCTABJICHHBIC
BOIIPOCBHI, HE MOXKET IIPUMEHHUTH IIOJYYEHHBIC 3HAHUs HA IPAKTHUKE.
{He moxeT BpLIEIUTH MEXAUCLHUIUIMHAPHBIE CBA3U JHeyBepeHHO u
JIOTUYECKU HEIOCIIEI0BATEIILHO U3JIaraeT Marepuai.y

OIIK-2

He  opuentupyercs B  3akoHax  ¢Qmsuku. He  moxer
MPOJAEMOHCTPUPOBATh 3HAHME W TOHUMAHUE METOJAOB PELICHUS
¢usnuecknx 3amad. YHempaBuibHO OTBEYaeT Ha TOCTaBICHHBIC
BOIIPOCHI UJIU 3aTPYAHSAETCS C OTBETOM.

He opuenTtupyercst B mpuOopHOii 6a3e U HE TOTOB MPUMEHSTH €€ B
paMKax BBITIOIHSEMOTO 3a/IaHuS.

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pE3yJIbTaTa)

«OTIIMYHOY
(85 - 100 6anoB)

OIIK-1

JIeMOHCTpUpPYET BHICOKUH YPOBEHb 3HAHUI COBPEMEHHBIX METOIOB U
TEXHOJIOTMI TPOBENEHUST HHCTPYMEHTAIbHBIX M3MEpEHUH U
COBPEMEHHBIX MpUOOpPOB. VYMeeT MPOBOAUTH H3MEpPEHUs Ha
npubopax, HCIONBb3YEMBIX B MPO(eCcCHOHAIBHON NeATeIbHOCTH.
OTBeT NOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercsi 4YeTKO, SICHO,
XOPOIIUM S3BIKOM, apPTyMEHTHPOBAHO

OIIK-2

CBoOoaHO opueHTHpyeTcsi B 3akoHax (pu3uku.dB momHOM 00BEME
BJIQJICET TPAKTHYECKHMMH HaBBIKAMH  pEIICHUS  (U3HUYECKHUX
3amad.JHa BOMpOCH OTBEUaET KPaTKO, apryMEHTHPOBAHO, YBEPEHHO,
0 CyIIEeCTBY.

CBoOomHO uueHTH(UIMpPYET MPUOOPHYIO 0a3y M TOTOB NMPUMEHSTH
ee B paMKax BBITIOIHIEMOTO 3aJ[aHHUs.
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OIIK-1 JIeMOHCTpUpPYET JOCTaTOYHBI YpPOBEHb 3HAHMWA COBPEMEHHBIX
METOJIOB M TEXHOJIOTHI MPOBEICHUS HHCTPYMEHTAILHBIX U3MEPCHUI
U COBPEMEHHBIX NPUOOpPOB. OTBET TOCTPOCH JIOTHYHO, Marepua
U3JIaraeTcsi XOPOLIUM SI3BIKOM.

«XOpOIIIO» OIIK-2 JlocTaroyHO CBOOOIHO OpHEHTHUpyeTcs B 3akoHax (u3uku.B
(70 - 84 6amoB) JOCTaTOYHOM OObEME BIa/IeeT MPAKTHUYECKIUMH HABBIKAMU PEIICHHS
¢usnuecknx 3amad.9Bompockl, 3amaBaemble TpenonaBaTelieM, HE
BBI3BIBAIOT CYILLECTBEHHBIX 3aTPYyIHCHUN.

JlocTaroyHO cBOOOTHO MICHTU(UIMPYET NPUOOPHYIO 0a3y U roToB
NPUMEHSTH €€ B paMKaX BBIITOTHAEMOr0 3a/1aHHs.

OIIK-1 JIeMOHCTpHUpYET HE AOCTAaTOYHBIN YPOBEHb 3HAHUI ypOBEHb 3HAHHM

COBPEMEHHBIX METOJIOB u TEXHOJIOTHH IPOBEACHUS

MHCTPYMEHTAJIbHBIX U3MEPECHUI B COBpEeMEHHBIX mpuOopoB. [Tinoxo

aHaJH3HUPYET du3nueckue 3akoHOMepHOcTH.JHeyBepeHHO

OIpeAeNsieT MeXIUCIUIUTMHAPHBIE CBI3U.{OTBET He BCerna JIOTHYHO

«YIOBIETBOPUTENBHO» BBICTPOCH, MaTepuaj wu3Jjaraercss 0Oe3 TPUMEHEHHsS Hay4YHOM
(50 - 69 6amoB) TEPMHUHOJIOTUU.

OIIK-2 Cnabo opueHtupyercs B 3akoHax ¢usuku. [Imoxo ymeer pemiarsb
¢usnueckue 3amaun.§Bompockl, 3amaBaeMble  IMpeENoOnaBaTEieM,
BBI3bIBAIOT 3aTPyAHEHHUS.

Cnabo unentudumupyeT nmpuOOpHy0 0a3y ¥ roTOB MPUMEHSTH €€ B
paMKax BBITOJTHIEMOTO 3aIaHHsL.

OIlIK-1 JleMOHCTpHUpYET ClIadblii YPOBEHb 3HAHWH B 00JACTH €CTECTBEHHBIX
Hayk. Jlomyckaer rpyOble OmIMOKKM HpU OTBETE Ha IOCTABJICHHBIE
BOIPOCHI, HE MOXKET MPUMEHUTH MOTYUYCHHbIEC 3HAHUSI Ha MPAKTHKE.
He MOXeT BBLACIUTH MEXKIUCIHUIUIMHAPHBIE CBsi3U HeyBepeHHo u
JIOTUYECKHU HEeMOCe0BaTeNIbHO U3JIaraeT MaTepual.y

«HCYAOBJICTBOPUTCIILHO»

OIlK-2
(Metee 50 GaIoB) He opuentupyercs B  3akoHax  ¢wm3uku. He  moxer

MPOAEMOHCTPUPOBATh 3HAHME M TOHUMAaHHE METOIOB pEIleHUs
¢usnueckux 3amad. YHempaBuibHO OTBEYaeT Ha TOCTaBIECHHBIC
BOIPOCHI UJIU 3aTPYAHSETCS C OTBETOM. |

He opuentupyercs B mpubOpHOI 0a3ze u HE TOTOB NPHUMEHSTH €€ B
paMKax BBITOJTHIEMOTO 3aIaHHsL.

5. MeTonnueckue ykazaHus AJisl 00y4a0IUXCS 10 OCBOCHUIO M CHUILIUHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIMN CaAMOCTOSTEIBHOM PabO0ThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueii mporpammbl nuciuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, o0ObeMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE O0ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecriedeHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue ITUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:



- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Tpodumona T.M. Kypc ¢usuku : yued. mocodbue. - 2-e u3., ucmp. u aoi.. - Mocksa: Beicr. mik., 1990. -
478 c.

2. CasenneB U.B. Kypc o6mmieit ¢pusuku : [yueOHuK : B 3 T.]. - 14-e uzm., crep.. - Cankr-IletepOypr, Mockga,
Kpacnonap: Jlaus, 2018

3. YeptoB A.T., BopoObéB A.A. 3amaunuk mo ¢usuke : yued. mocodbue. - 5-¢ usm., nepepad. u jgom.. - M.:
Bercm. mk., 1988. - 527 c.

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. Tpodumonra T.M. COopHHK 3a/1a4 O KypCy (PUBHKHU C PEHICHUSIMU : y4eO. moco0. AJs CTy/. By30B. - 3.
9-e, crep.. - M.: Briciias mikona, 2008. - 591 c.

2. 3ucMman I. A., Tonec O. M. Kypc obuieit pusuku. - U3n. 6-e, nepepad.. - Mocksa: Hayka, 1974. - 336 c. -
Texct : osnextponsbii // OBC «YHuBepcuterckas Oubnamoreka ommaiH» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=477387

6.3 Meroauueckue pa3paboTKH:

1. [lnyxxnukoBa  T.H., ®enopoB  B.A. ®usuka.Mexannka.MosekymnsipHas buzuka u
tepmonuHaMuka. Kparkuii  kypc Jseknuid :  ydeO.-merom. mocobme. - Tambos: Wzmar.iom TIY
um.["P.Jlep:xkaBuna, 2010. - 66¢.

2. ®enopos B.A., boiinoa M.B., UuBanos A.B., Ctykanuna T.B., Tam6. roc. yu-T um. I.P. JlepkaBuna
@usuka. Opranuszanys padoThl CTYIEHTOB B (U3UUECKO TabopaTopuu : yuel.-MeToa. nocobue. - TamOoB:
[U3nar. gom TI'Y um. I'P. lepkaBunal, 2012. - 28 c.

3. ®emopos B.A., [Tnyxuukosa T.H., [To3gaskoBa M.M., Tam0. roc. yH-T um. [.P. JlepxaBuna Jlekmuu mo

¢usuke (Ontuka. AtomHas ¢puszuka) : yueOHuk. - Tam60B: [U3nat. njom TT'Y um. I.P. [lepxasuna], 2013. -

133c.

4. ®enopoB B.A., Sxosne A.B., Tam0. roc. yu-T uM. I[.P. Jlep>xaBura COOpHUK MPaKTHYECKUX 3aTaHUN
o o0mieit ¢pusuke : yued.-metoa. nmocoodue. - Tamo6os: [M3xar. nom TI'Y um. I.P. [lepkaBunal, 2013. - 80 c.

6.4 1Hble UICTOUYHUKH:
1. Haumonanwusiit OTkpeiTeiid YHUBepeuTeT « MIHTYUT» - http://www.intuit.ru/
2. Y4ueOHbIil mopTan - www.tgspa.ru
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7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007
7-Zip 9.20

Onepannonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. Apx#B Hay4HBIX KypHaJIOB 3apyOexHbIX u3narenbcTB. — URL: https://arch.neicon.ru
2. Opaiit: anekrponHo-OnbmmoTeunas cucrema. — URL: https://urait.ru

3. Hayunas snexktponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
4. Hayunas snextponnas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Poccuiickas rocynapcrBenHas 6ubnuoreka. — URL: https:/www.rsl.ru

6. Hayunas osnexktponHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanms. —  URL:
https://www.monographies.ru

7. Springer Open (pecypchl Springer OTKpbITOrO jgoctyma): 0a3a mamHbix. — URL:
https://www.springeropen.com

8. Web of Science: momutemaruueckas pecdepaTuBHO-OnOIMOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

9. Scopus: 6a3a ganubix . — URL: https://www.scopus.com
10. [Tnargopma Springer Link. — URL: https://link.springer.com
11. Ilnmardpopma Nature . — URL: https://www.nature.com/siteindex

JJIeKTPOHHASA HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnogaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEICTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



