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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
OIIK-1 CrocobeH HCIIONB30BaTh MOJMOXKEHUS, 3aKOHBI U METOJIbI €CTECTBEHHBIX HAyK U MaTeMaTUKH s
peleHus 3a/1a4 HHKCHEPHOH e TeIbHOCTH

AHanu3upyeTr 3ajadyy W [POBOAUT HMHCTPYMEHTAIbHbIE H3MEPEHHS,
MH(POKOMMYHHKAITUOHHBIX TEXHOJIOTHH U CHCTEM CBS3H
OIIK-2 CnocobeH caMOCTOSTEIBHO IPOBOJUTH SKCIEPUMEHTANBHBIC HCCIEAOBAaHUS M HCIIOIb30BATh
OCHOBHBIE TIPUEMbI 00paOOTKH U TPEACTABICHHUS MOIyUYEHHBIX JAaHHBIX

AHanu3upyeT NoJTy4YeHHbIC TaHHBIE U MPOBOJUT CHCTEMATU3AIMIO MTOJYYSHHBIX U3MEPEeHUN (pru3nueckux
BEJIMYHMH

Wnentudunmpyet npuOopHyto 6a3y ¥ rOTOB IPUMEHHUTD €€ B paMKax BBIIIOJIHIEMOTO 33 JaHHS

HeoOxomumele B oOyacTu

1.2 Tunel 3amay mpoQeCCUOHATBHOW ACSITENLHOCTH, K KOTOPBIM TOTOBSATCS OOyYarolIMecs B paMKax
OCBOCHUS JUCITUTIINHEI:

- Hay4YHO-MCCJIEA0BaTEeIbCKHI

- TEXHOJIOTUYECKUN

1.3 JlucuuriinHa OpHEHTUPOBAaHA Ha MOJATOTOBKY OOydarommxcs K MpodeccHoHaTbHOU IeSTEIbHOCTH B
chepax: 01 OOpasoBanme u Hayka (B cdepe o0mero, mpodeCcCHOHATLHOTO U JIOTIOTHHTEIHLHOTO
npodeccuoHaNbHOTO 00pazoBaHus; B cdepe HayuHbIX ucciemoBanuii), 06 CBs3b, WHGOPMAIMOHHBIE U
KOMMYHHUKAITMOHHBIE TEXHOJIOTHUHU (B chepe pa3paboTKu, MPOSKTUPOBAHUS, UCCIEAOBAHUS U IKCILTyaTalluu
PaMOAIIEKTPOHHBIX CPENICTB U PATUOIICKTPOHHBIX CHCTEM PA3IMYHOTO Ha3HaueHUs; B chepe 0OOPOHBI U
0€30MMacHOCTH rOCyJapCTBa U MPABOOXPAHUTEIHHOMN JIEITETLHOCTH)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

npodeccroHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-1 Cnocoben
HCIOIb30BaTh MOIOKEHU,
3aKOHBI U METOIBI
€CTeCTBEHHBIX HAYK U
MaTeMaTHKH JIJIsl PEIICHHUS
3a71a49 UHKCHEPHOU
IEATENBHOCTH

AHanuzupyer 3agadyy W OPOBOAUT HHCTPYMEHTAJbHBIC
W3MEpEHMS, HEOOXOIMMEBIE B obnactu
WH(POKOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA U CUCTEM CBSI3U

OIIK-2 Cnocoben
CaMOCTOSITETILHO MPOBOJIUTh
SKCIIEPUMEHTAITLHBIE
WCCIIEIOBAHUS U
WCTIOJIb30BaTh OCHOBHBIC
MIPUEMBI 00paOOTKU U
MpecTaBICHUS
MOJTYYECHHBIX JAHHBIX

AHanm3upyeT TIONydYeHHbIE JaHHBIE W  IPOBOIUT
CHCTEMAaTHU3AIMI0 TTONYYCHHBIX H3MEPCHUH (PU3NUECKUX
BEJTMYNH

Wnenrudunupyer npubopHyo 6a3y U roTOB MPUMEHHUTH
€e B paMKax BBIIOJHSAEMOTO 33 [aHHs

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-1 CnocobeH HCIIONB30BaTh MOJOKEHHS, 3aKOHBI U METOJIbI €CTECTBEHHBIX HAyK U MaTeMaTUKH s
pelIeHus 3a/1a4 UH)XCHEPHOU eI TeTbHOCTH

No HaunmenoBanue
n/m JIACLIVIUINH,
OTIPEIEIISIOIINX

AAOA TITAATTIATTITIIATTANTIT TA

®dopma 0OydeHHS

Ounas
(cemecTp)

3aouHas
(cemecTtp)




WVIV/M YTV YLLULYIOA P DIV

CBA3U

—

leomerpus u anrebpa | + + +

2 | duckperHas +
MareMaTHKa

3 [MaremaTnueckuii + + +
aHaigu3

4| Teopus BEepOSITHOCTEH +
U MaTeMaTH4YecKast
CTaTUCTHKA

OIIK-2 CnocobeH caMOCTOSTEIBHO IPOBOJUTH SKCIECPUMEHTAIBHBIC HCCIEAOBAaHUS M HCIIOIb30BATh

OCHOBHBLIC TPHUCMbI 06pa6OTKI/I " OpCACTABJICHUSA MOJTYYCHHBIX TAHHBIX

Ne HanmenoBanwme ®dopma oOydeHus
/1 JIACLIVIUINH,
Ounas 3aouHas
OTIPEJICTISIOIINX
(cemectp) | (cemectp)
MEXTUCIUTUIMHAPHBIE 2 5 2 5
CBSI3U
1|[{udposas obpaborka | + | + + +
CHUTHAJIOB

2. MecTo nucuuiuiaiabl B cTpykrype OII 0akanaBpuara:

Hucrunmaa «®Du3nka» OTHOCHTCS K o0si3aTenbHOM 4vacTh ydeOHoro miana OIl mo HampaBiieHHIO

noarotoBku 11.03.02 - UH)OKOMMYHHKAITMOHHBIE TEXHOJIOTHHA U CUCTEMBI CBS3H.

Jucuunnuna «Puszuka» uzydaercs B 1, 2, 3 cemectpax.

3.00beM u conepxaHue JUCUUILINHBI
3.1.00peM quCHMIUTHHEL 16 3.€.
Oumnas: 16 3.c.

3aounas: 16 3.e.

Bun yueOHo# paboTh Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHUILIHHBI 576 576
KonrakTHast pabora 228 46
Jlexuuu (Jlexuum) 50 12
JlaGoparopnsie (J1ab. pab.) 82 16
[Tpaktuueckue (IIpaxr. pab.) 96 18
CamocrostenbHas pabota (CP) 240 518
DK3aMeH 108 12

3.2.ConepxaHue Kypca:

Ne HasBanue Bun yueGHO# paboTHI, yac. @DopMBI TEKYILIETO
TEMBbI paSI[eHa/TCMBI Jlexuun |JIa0. pa6 HpaKT_ CP KOHTPOJIA
pao.
o|3]o]|3]o]|3]|0]3
1 cemectp
1 Knaccuueckas CobecenoBaHue;
MEXaHHUKa 3amura
4 | 2 |18 8 | 2 [ 44 | 66 71a00aTOPHBIX
pabor;
TecTtupoBanue




2 DJIeMEHTBI
MEXaHUKHU
SKUIKOCTHU

10

29

CobecenoBanue

3 MonexynspHast
¢busmka

12 | 2

12

26

60

CobecenoBaHue;
3amura
71a00JaTOPHBIX
pabor;
TecTtupoBanue

4 TepmoguHamuka

12

20

41

CobecenoBaHue;
KonTtponbHas
pabora

5 DIEKTPOCTaTUKA

10

16

34

CobecenoBaHue;
3amura
71a00aTOPHBIX
pabor;
TecTtupoBanue

6 ITocTOsHHEIN TOK

10

16

30

3amura
71a00aTOPHBIX
pabor;
KonTtponbHas
pabora;
Co0OecenoBanue

7 Maruetusm

10

14

62

CobecenoBaHnue;
3amura
1a007IaTOPHBIX
pabor;
KontponpHas
pabora

3 cemecTp

8 Onruka

34| 6

12

30

72

3amura
71a007IaTOPHBIX
pabor;
KontponbpHas
pabora;
CobecenoBanue

9 DIIEMEHTHI
KBaHTOBOW T€OPUU

12

32

72

Co0OecenoBanue

10 OCHOBBI aTOMHOU U
sIIepHOM (PU3BHKH

10

32

52

ColecenoBanue

Jlexknus.

Mecto ¢u3uku B cucteMe Hayk o mpupozae. IIpocTpaHcTBO M BpeMsi Kak (POpMBI CyIIECTBOBAHUS
ABUKyLIeiicss MaTepuu. OTHOCUTENBHOCTD ABMKEHUA. DOpMbI onvcaHus 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.

WNHuepunanbHple 1 HEMHEpPLMAIbHBIE CUCTEMBI KoOopAMHAT. 3akoHbl HproToHa. Macca, cuna. YpaBHeHMs
neuxkeHud. [IpuHnun orHocutensHoCcTH ["anunes. @yHaaMeHTaIbHBIE B3aUMOJEICTBHS B IPUPOJE. 3aKOH

Tema 1. Knaccuueckas mexanuka (OIIK-1)

BceMUpHOro TsaroteHust. Cuna tsokectu. Bec tena. Cuna ynpyroctu. Cumna TpeHus.




ITonstue 3aMkHyTOW cucTeMbl. MMmynbc marepualbHOM TOYKHM, CUCTEMBI MAaTEpHUAIBHBIX TOYEK. 3aKOH
COXpaHeHHusl uMmiyibca. LleHTp Macc cuctembl MarepuaibHBIX TOUEK U 3aKOH €ro JABWXKEHHs. PeakTuBHOE
nsuxeHne. @opmyna K.O. [{uonkosckoro. Kunernyeckas sHeprust MarepuainbHoi Touku. IloreHnumanbHas
SHEPTUsl CUCTEMBbI B3auMOJEHUCTBYIOIMX Teil. KOoHcepBaTMBHbBIE CHUIIbI. 3aKOH COXPAHEHUS M U3MEHEHHS
SHEPTUU B MEXAHUKE.
MoMeHT umnynabca MarepuaibHOM TOYKA. MOMEHT cuibl. 3aKOH COXpaHEHUsT U M3MEHEHHUS MOMEHTa
KOJINYECTBA JABMXKEHUS. MOMEHT MHEpLUUH TBEpAOro Teia. KuHeTnueckass 3HEprusi BpalllaloIerocs: Tela.
OcHOBHOE ypaBHEHHE TUHAMHUKU BPAIIaTeIbHOTO ABUKCHUSI.
KoneGarenpHoe naBmxkeHHE. YpaBHEHHE CBOOOMHBIX KoyeOaHui. CroxeHue KoiieOaHWU. 3aTyxaromue
kosiebanus. BeiHyxneHHbIe KoneOanus. Pesonanc. ['apMoHMYeCKUil 1 aHTAPMOHUYECKUH OCITUILIATOP.
Bonubl B ynpyrux cpenax. OCHOBHBIE XapaKTEPUCTUKU BOJH. YpaBHEHUE BOJHBI. [IpomonbHbBIE 1
nonepeunble BONHBL. [lomsipuzanus BonH. IlpuHOMI Cynmepno3unMu BOJIH. SIBJIeHHE HHTEpQEepeHLnu.
OHeprus BOJIHOBOT'O ABMXEHUS, NOTOK dHEprun. Crosiurie BOaHbL. PacnpocTpaHeHre BOIH B HEOJHOPOIHBIX
Y QaHU30TPOIIHBIX Cpeaax.
OCHOBHBIE TIOCTYJIaThI CTICIIMAIBHON TEOPHH OTHOCUTENHHOCTH DiHITelHA. [IpeoOpazoBanue Jlopena.
Jlnuna otpeska. [IpomMexxyTok BpeMeHU MeXAy IBYMs cOOBITUSIMU. COOTHOIIEHUE MKy HBIOTOHOBCKOW H
PENATUBUCTCKON JUHAMUKOM.

IIpakTH4eckoe 3aHATHE.
Pemenue 3amau mo teme «Mexanukay. Pemenue 3a1ad u3 coopanka Yeprosa, A.I. 3amaunuk 1o ¢pusnke
Nel.1-1.10, 1.15-1.34,2.1-2.9, 2.34, 2.42-2.44, 2.57-2.64, 3.19, 3.38.A.I". 3agaunuk o ¢usuke Nel.1-1.10,
1.15-1.34,2.1-2.9, 2.34,2.42-2.44,2.57-2.64, 3.19, 3.38.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 CamocTosATenbHOE BBITIOJHEHNE 3aIaHUI JIJ1s JTAaOOPATOPHBIX M MPAKTHUYECKUX 3aHATHIA;

2 CamocrosTenbHas IpopaboTKa yueOHOTo U HayyHOTO MaTepualia 1o eYaTHbIM, 3JIEKTPOHHBIM U
JIPYTUM UCTOYHUKAM;

Tema 2. dieMeHTHI MexaHukH kuakoctu (OIIK-1)
Jlekuus.
JIBroKeHrEe WACTBbHON KUAKOCTH, JIMHUM W TPYOKH Toka. YpaBHeHue bepuymm JI. ®opmyna Ilyaseiins.
Jlamunapubie u TypOyJeHTHbIE TeYeHHUs. OJIEMEHThl a’po- M TUAPOAMHAMUKU. [mapaBinueckoe
conporusieHue. Yucno PeitHonbaca.
IIpakTH4eckoe 3aHATHE.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

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

WNneanpHplil ra3 Kak MoJenbHas TepMOAMHAMHMYECKas cucreMa. M3ompoueccsl wuaeanbHOro rasa:
M30TEPMHUYECKUA  TIpolecc, HM300apUUYECKUil  TPOIECC, H30XOPHUECKHUH  MpoIecc. YpaBHEHHE
Knaneiipona-MenaeneeBa. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KHUHETHUYECKON TEOPUM HACAIbHOTO rasa.
Pacrnipenenenne MoseKyn uaealbHOTO ra3a 1o ckopocTsaM (pacnpeneneHue Makcsemna). bapomerpuueckast
dbopmyna. BHyTpeHHssT SHeprusi uAcalbHOro rasza. TeroeMKocTb. KomnuecTBO TemiaoThl. 3akoH
paBHOpACHpPECIICHNs YHEPTHH MO CTENEeHSIM CBOOOABI MOJEKyN. SIBieHue mepeHoca. J[iauHa cBOOOIHOTO
npoOera. PeanbHble ra3pl. YpaBHenue Ban-aep-Baanbca. [lepexon u3 ra3000pa3HOTO COCTOSHUS B KHUIKOE.
Kputnueckue mapamerpsl. BHyTpeHHss1 sHeprus peanbHoro raza. Dddexr J[xoynsa-Tomcona. dazoBoe
IpeBpalieHue. ArperarHple COCTOSIHUA BellecTBa. Kpucrammueckoe COCTOSHHE.

IIpakTH4eckoe 3aHATHE.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

Tema 4. Tepmogunamuka (OIIK-2)
Jlekuus.



[TepBeiii 3akoH TepmoamHamuku. M3ompomeccsl. [{uknudeckue mpouecchl. [ukn Kapro. Koaddunment
MOJIE3HOTO JEHCTBUS TEIUIOBBIX MaiMH. BTopoil 3akoH TepMmonuHamuku. OOpaTumble W HeoOpaTUMbIe
nporeccol. DHTpornusa. CBoboaHas sHeprus. CTaTUCTUYECKHI CMBICI BTOPOTO 3aKOHA TEPMOJUHAMUKH.
Onykryanuu. TermoBas cmepTs BeenleHHON. [paHUIBI IPUMEHUMOCTH BTOPOIO 3aKOHA TEPMOJUHAMUKH.
Tperuit 3akoH TepMmomuHamuku. CraTHcTHUeckas (QHU3MKa M TEPMOAMHAMHKA. TepMOAMHAMHUYECKHE
¢byukuuu coctossHus. KBaHTOBas M KilaccU4yecKasi CTaTUCTUKU.

IIpakTn4yeckoe 3ansATHE.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

Tema 5. Daexkrpocraruka (OIIK-2)
Jlexknus.

Onexrpuueckuii 3apsan. 3akoH Kynona. HanpsbkeHHOCTH anekTpudeckoro noss. IlpuHuun cynepnosumuu.
ITorennuan. Pa3HoCTh MOTEHIIMAIOB.

JIusneKTpuK B 3J€KTpUUYeckoM moje. Jumomnb. JUmoabHbII MOMEHT. DnekTpuueckoe cmenieHue. [lotok
BeKTOpa HanpskeHHocTU. Teopema Octporpaackoro-I'ayca. ITpocreiimue nosus.

IIpoBonHUK B anekTpruyeckoM noje. Pacnipenenenue 3aps/10B Ha IPOBOAHUKE. DINEKTPUUECKOE 110JI€ BHYTPU
Y BHE IIPOBOJHUKA. DJIEKTPOCTATUYECKAs 3alUTa.

Onexkrpuueckas eMKocTb. KoHaeHcaropbl. OHeprus anekrpudeckoro mnois. [lmoTtHocTs sHeprum
AJIEKTPOCTATUYECKOTO TIOJIS.

IIpakTH4Yeckoe 3aHATHE.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Tema 6. IlocTtosinnblii Tok (OIIK-2)
Jlekumus.
Cuna u TIOTHOCTH 3JEKTpUUecKoro Toka. Kiaccuueckass seKTpoHHAs TEOpHsl MPOBOJUMOCTH METAJIIOB.
3akoH OMa 1 yyacTKa 1My U 3aMKHYTOrO KOHTypa. DJIEKTPOJABIKYIAs cuia. 3akoH OMa B BEKTOPHOM
dhopme. 3akon Bugemana-dpaniia.

3aBUCUMOCTb COIPOTUBJIEHHMSI METAIOB OT Temueparypbl. CBepXIpoBoaAUMOCTh. IlomynpoBogHUKY.
D¢ dexr Xomna. DIEKTpOHHAS U IbIPOYHAs POBOAUMOCTD, p-h-niepexoabl. [IHoabl, TpaH3UCTOPHI. 30HHAS
TEeopHsl.

Nonmzanms ra3oB. Toku B ra3zax. HecaMocCTOSATENbHBIM Ta30BBIM pa3psi. OJEKTpUUECKas ayra.
CamocrosTenbHbIN ra30BbIi pa3psaa. KaronHsie mydm.

Toku B anekTposutax. 3akoHbl Papajaes. XUMUYECKUE UCTOYHUKH TOKA.

KonrtaktHble sBnenus. PabGora Bbixoga  37eKTpoHOB. KOHTakTHas  pa3HOCTh  MOTEHIIMAJIOB.
Tepmoonexrponnas smuccusi. PazBerBiennsie snekTpudeckue nenu. [Ipasuno Kupxroda.

PaboTa 1 MOITHOCTB 3JEKTPHUUECKOTo ToKa. 3akoH J[xoyns-JleHna.
IIpakTnyeckoe 3ansATHE.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

Tema 7. Marnerusm (OIIK-2)
Jlexknus.
Omnbitel Modde, ODiixenBanbaa. MarnutHoe mone Toka. 3akoHbl buo-CaBapa-Jlammaca u  Awmmepa.
IIpocreiimme wmarnuTtHble nois. Cuia JlopeHuna. Bexrtop marHuTHOM wuHAyknuu. HanpspkeHHOCTB
MarHUTHOTO NoJiA. MarHUTHBIN NOTOK. MarHUTHBIN MMOTOK YEPE3 3aMKHYTYIO IOBEPXHOCTb.

MarnuTtHbie cBoicTBa BemiecTBa. Jlma-, mapa- u (QeppomarHeTuku. MarHuTHas TPOHUIIAEMOCTb.
[IpencraBienue o siiepHOM MarHUTHOM PE30HAHCE U AJIEKTPOHHOM IapaMarHUTHOM PE30HAHCE.
OnekTpoMaruuTHass WHAYKOuA. 3akoH Dapanes. [lpaBuno Jlenna. MHayktuBHOCTH. CamMOMHIYKIIMS.
[InoTHOCTH SHEPrUM MarHUTHOTO ToJIsA. TpaHncdopmarop.

[lepemennblii  snekTpuyeckuid TOK. 3akoH OMa Ui 1ened MEepeMEeHHOro TOKa C  OMHYECKUM
COIIPOTUBJICHUEM, EMKOCTBIO U HHIYKTUBHOCTHIO. MOIITHOCTH NEPEeMEHHOr0 Toka. Mimnenanc.



KoneGarenbubiii koHTYp. CBoOOnmHbIe KoneOanus. CoOOCTBEHHassh YacToTa. 3aTyXalolme KoleOaHus.
BrinyxaeHnble koneOanus. SIBIeHUE AEKTPUIECKOTO PE30HAHCA.
Oo6obmiennass teopusi MakcBenna. BuxpeBoe snekTpuueckoe Moje. DJIeKTPOMarHUTHbIE BOJMHBI M HUX
OCHOBHBIE cBoMcTBa. [IIkana s3nekTpoMarHuTHBIX BOIH. Paguosemanue. TeneBuacHue.

IIpakTH4Yeckoe 3aHATHE.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

Tema 8. OnTuka (OIIK-2)
Jlekumus.
DNeKTpOMarHuTHas npupoaa cBera. ONTHYECKUI W BUIAUMBIA JTMAMA30HBI AJIEKTPOMArHUTHBIX BOJIH.
BonHoBoe ypaBHeHue. CKOpOCTh CBETA.
[Tonsipu3zanus 31eKTPOMAarHUTHBIX BOJIH. DHEpPreTHueckue U OTOMETPHUUECKHE XapaKTEPUCTHKU CBETOBOTO
MTOTOKA.

Jucnepcust cBeTa. DIEKTPOHHAS TEOPUSI TUCTIEPCUU. 3aKOHBI OTpa)keHusl U npenomiieHus. [lomsapuszanus
CBETa IpHU OTpakeHUM U mpenomieHHH. KoahduuueHnTsl oTpakeHUs U mpernomiieHus ceera. PaccesHue
cBeTa. 3akoH Pones.
WuTepdepeHiysi MOHOXpOMaTHUECKUX BOJH. Pa3HoCTh Xoma. YcnoBus nHTEp(EpEHIIMOHHBIX MAaKCHMYMOB
u MUHUMYMOB. Ctosiurie BOJHbI. MIHTep(depeHns B TOHKUX TUIEHKaX.
Wutepdepennonnsle npubdopsl. buonpusma. Wntepdepomerpsl. Ilpumenenue wuHTEp(EpeHINOHHBIX
puOOpOB.
Hudpaxmus csera. [punmun [oiirenca-®penens. Meron 30u @penens. Audpakius Openens Ha KpyriioMm
otBepcTur. JudpakimonHas pemerka.
JIBOMHOE JydenperoMiIEHUEe B AaHM3OTPONHBIX Kpucrauiax. llomspusanms cBera Ipu  JIBOMHOM
nydenpenomieHuu. [lonspusannonnabie GUIBTPHI.
OneMeHTapHas KBaHTOBAasl TEOpUs U3ITyueHus cBeTa. CIIOHTAaHHOE U BBIHYXJACHHOE U3JIyUYECHHE.
Jlazepsr1. [Ipunnmn paboThl M KOHCTPYKITUA Jazepa. CBOKWCTBA JTa3epHOTO MU3TyUCHHUS.
PentrenoBckue myun. CHEKTpbl PEHTTEHOBCKOTO u3MydeHus. Judpakiuss peHTreHOBCKHX JIydeld Ha
Kpuctauimdeckoil pemerke. @opmynsl Bynega-bperra, Jlaysrpamma. Meron [lebas-Illepepa. DnemeHTHI
@Dypbe — ONTUKH.

IIpakTnyeckoe 3aHsATHE.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

Tema 9. Dnementsl kBaHTOBOM Teopun (OIIK-2)

Jlexknus.
TerutoBoe wm3mydenue. 3akonsl Kupxroda, Credana - bombumana, Buna. ®@opmynsr Penes-/lxunca.
VnerpaduoneroBas karactpoda. Dopmyna Ilnanka. KBaHTOBBIM Xapakrep wu3nydeHHs. Buemnuit
¢doroappexr. Onbitel A.I.CronmetoBa. YpaBHenue DiinmreiiHa. D¢dexr Komnrona. JlaBnenue cpera.
3akoHbI coxpaHeHus: sHepruu B apdexre Komnrona. BomHnoBreie cBoiicTBa vactui. ['unoreza ne bpoiis.
[Tpunnun HeomnpeneneHHocTH. YpaBHeHue lllpenunrepa. BomnoBast ¢ynkuus. KopmyckymisipHO-BOTHOBOM
nyanu3M. KBaHTOBO-pasmepHble CTPYKTypbl. KBaHTOBbIE cOCTOSHHS aToMOB W Moiekyd. HuBepcus
KBaHTOBBIX COCTOSIHUH B BemiecTe. Oneparopsl (U3NUYECKUX BETUUMH.

IIpakTH4eckoe 3aHATHE.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

Tema 10. OcHoBbl aToMHOM U sinepHoil pusukn (OIIK-2)
Jlekumus.



Omnpitel Pesepdopna. Ilocrynatsr bopa. boposckas Teopust atroma. Ombir @panka u Iepma. ATombl
BOJIOPOAAa M IIEJOYHBIX MeTauioB. CHUH 3JeKTpoHa. MarHuTHbIE MOMeHT atoma. Dddexr 3eemaHna.
ITpunuun Ilaynu. Ilepuonmueckas cucrema snementoB JI.M. MenneneeBa. CocraB sapa aroma.
B3anMopneiicTBue HyKJIOHOB B spe. SlIepHbIe CHUIIBI U MOJEIN aTOMHOIO sapa. L{MKIOTPOHHBIN pe30HaHC.
EcrecTBeHHass U MCKYCCTBEHHAs PaJAMOAaKTUBHOCTL. SnepHble peakuuu, neneHue saep. LlenHsie peaknuu.
Hcnonp3oBanue saepHoil sHepruu. TepmosaepHas peakuus. OCHOBHbIE BHJBI JJIEMEHTApPHBIX YaCTUII,
MeTOoABl UX perucrpanuu. CucreMaTyka 3J1€MEHTapHbIX yacTull. KBapku.

OCHOBHBIE dTaIIbI PBOIIONNY BeeneHHOoi.
IIpakTnyeckoe 3ansATHE.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp
* mocenraemocts — 10 GamtoB
*  TEKyIHUH KOHTPOJIb — 40 GamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuasbHBIE OaiuTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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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
nmaboaTop
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

11



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
nmaboaTop
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
JIONIOJTHUTEIIbHBIE OBl Ha
JK3aMeHe
9. Hroro 3a cemectp 100
2 ceMecTp
* mocenraeMocTs — 10 6aioB
*  TEKyIHUHd KOHTPOJIb — 50 OamioB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1o 20 0anioB Kax /bl
* mpeMuasbHBIC OauTel — 20 6aioB
Pacnipenenenne 6amioB 1Mo 3a1aHUSIM:
No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS 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
nmaboaTop
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

20

Tect coctout u3 20 BOIpOCOB.

20 OayuIoB - CTYACHT MpaBWIBHO OTBeuyaeT Ha 75-100% BompocoB B
TecTe

14 GannoB - cTyAeHT mpaBWIbHO oTBeyaeT Ha 50-74% BompocoB B
TecTe 7 OaNyioB - CTYIEHT MpaBUIBLHO OTBe4aeT Ha 25-50% Bompocos
B Tecte. MeHee 25% npaBUIBHBIX OTBETOB OAJJIOB HE JacT
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ITocTossHHBIH
TOK

3amuTa 7 7 OamnoB - CTYOGHT BBHINOJHHI BCe J1a0OpaTOpHbIE pabOoTHI
nabomarop 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 BOIIPOCHI.
0 6anIoB - CTyAEHT HE BBIOIHWI JabopaTopHble PadOoTHI.
Kontpon 20 Tect coctout u3 20 BOIpocos.
bHasl 20 OayuIoB - CTYACHT MpaBWIbHO OTBeuyaeT Ha 75-100% BompocoB B
padora(x TeCTe
OHTPOJIBH 14 GannoB - cTyAeHT mpaBWibHO oTBeyaeT Ha 50-74% BompocoB B
blIii cpe3) Tecte 7 OaNyioB - CTYIEHT MpaBUIBLHO OTBe4aeT Ha 25-50% Bompocos
B Tecte. MeHee 25% npaBUIBHBIX OTBETOB OAJJIOB HE JacT
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
nmaboaTop
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)

20

Tect coctout u3 20 BOMpOCOB.

20 GayutoB - CTYACHT MpaBWIbHO OTBeuyaeT Ha 75-100% BompocoB B
TecTe

14 GannoB - cTyAeHT mpaBWIbHO oTBeyaeT Ha 50-74% BompocoB B
TecTe 7 OaNyioB - CTYIEHT MpaBUIBLHO OTBe4aeT Ha 25-50% Bompocos
B Tecte. MeHee 25% npaBUIBHBIX OTBETOB OAJJIOB HE JacT

ITocemaeMocThb

10

10 6amnoB — crynent nocetnn Bce 100% 3ansaTHit

7-9 GannoB — cTyaeHT moceTus He MeHee 80% 3aHATHil

4-6 6amnoB — cTyneHT nmocetun He MmeHee 50% 3aHaTuit

1-3 Gannma — CTyIeHT moceTH1 He MeHee 25% 3aHaTuit

Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
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20

5. [IpemuansHbie OaIITBI 20 JlommomHUTENbHBIC TPEMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- MOCTOSHHAs aKTWBHOCTh BO BpeMsl MPakTHUECKHX 3aHsATHi — 10
0aoB;
- TIOJTHOCTBIO TOJITOTOBJICHHAS K IYOTUKAIIMK CTAThsl MO0 TEMaTHKE B
pamKax qUCIUILTUHBL — 10 6aos;
- mo0e/1a B MeXPErHOHATBHON ouMImuae 1mo ¢pusnke — 20 6amios;
- y4acTHe C JIOKJAJIOM BO BCEPOCCHICKOW ONUMIIMAJIE 110 TEMAaTHKE
n3ydaeMoit qucturuiuHe — 20 0aios;
- yJacThe B BBICTaBKE 10 TEMAaTUKE U3ydaeMOW TUCIHMILTUHBI — 20
0aoB;
- myOnuWKamusi CTaThU 10 TEMAaTUKE W3ydaeMOW JUCIMILTUHBI B
COOpPHHMKE CTYJACHYECKMX paboT / MaTepuansax BCEPOCCHIICKOM
koH(pepeHmy / xypHaie u3 nepeunss BAK — 10/ 15/20
6. |WMamuBumyanpHBIC 3a1aHMUS, 20 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TMIOMOIIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparh
JIOTIOTHUATENBHBIE OaIThl Ha
JK3aMeHe
7. Hroro 3a cemectp 100
3 cemecTp
* mocenraeMocTs — 10 6annoB
*  TEKyIHUH KOHTPOJIbL — 50 OamioB
*  KOHTpOJIbHBIE cpe3bl — 1 cpes mo 20 6aioB KaXKabIi
* mpeMuasbHBIC OauTel — 20 6aioB
* OTBeT Ha ’k3ameHe: He Oonee 30 H6amioB
Pacripenenenre 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpos | Oamios
/ cpe3sl
1. OnTrka 3ammra 7 7 OammoB - CTYIGHT BBHIIOJHWI Bce J1abopaTropHbIE pabOTHI
nabonarop MPaBWIBHO, PacyeThl 1O paboTe TMPOU3BEJCHHI BEPHO, OTBETHI HA
HBIX paboT KOHTPOJIbHBIE ~ BONPOCHI  TMPEMOJABATENsl  MOCIE  BBIMOJHEHUS
1abopaTOpHOU padOTHI.
5 0aIoB - CTYACHT BBITOJHII JabopaTropHble paboThl ¢ OMMOKaMH,
pacyeTsl 1Mo paboTe coJepKaT HETOYHOCTH, OTBETHIT HA KOHTPOJIbHBIC
BOTIPOCHI MTPETIOJIaBaTeNsl MOCIIE BHITOJTHEHUS 1a00paTopHO paboTEHI.
2 Oamnma - CTYIEHT BBITIONHUJ JIAOOpaTOpHBIE pabOTHl C TPyOBIMHU
omurbKaMH, HE CMOT MPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH HA
KOHTPOJIbHBIE BOIPOCHI.
0 0ayIoB - CTYIEHT HE BHITIONHUI JIJA0OpATOPHBIE PaOOTHI
KonTtpon 20 Tect cocTout n3 20 BOIpOCOB.
bHasl 20 OamymoB - CTYHEHT MpaBHIbHO oTBedaeT Ha 75-100% Bompocor B
pabdora(k TeCTe
OHTPOJIbH 14 6amnoB - CTymeHT mpaBWIbHO oTBedaeT Ha 50-74% BompocoB B
blii cpe3) Tecte 7 GaioB - CTYJIEHT MPaBHIBLHO OTBedaeT Ha 25-50% Bompocos
B Tecte. MeHee 25% MpaBMIIBHBIX OTBETOB 0ANJIOB HE Aa€T




21

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.
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OneMeHThI
KBAHTOBOH
TEOpUHU

Cobeceno
BaHUE

20

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

20

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
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6. 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».

7. |WHauBuyaibHbIC 3a1aHHUS, 20 JTobop: CTYAEHT MOXET MpPEIOCTaBUTh BCE 3aJaHHs TEKYIIEro
C MTOMOIIIBIO0 KOTOPBIX KOHTPOJISL B KOHTPOJIbHBIC CPE3bI
MOYKHO HaOpaTh
JIOTIONTHUTEITbHbIC OalTbl Ha
9K3aMEHE

8. Hroro 3a cemectp 110

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHO  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW  OIEHKH IO JWCIHHUIUIMHE B
TPATUITMOHHYO YeTHIPEXOATEHYIO OCYIIECTBIISIETCS CISIYIOINM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucrema
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
3ammura J1200J1aTOPHBIX padoT

Tema 1. Knaccuueckast MexaHuka
TumnoBbie BONPOCHI VISl 3aLUTHI J1A00pPaTOPHOIi padoThI
Jlaoopamopnas pavoma Ne 22. H3zyuenue 3axona Oma 0na yenu nepemeHHo20 moka
KoHTposnpHBIE BONPOCHI
1. [ToyueMy mnogHOE COMPOTHUBICHUE MOCJIEAOBATEIBHON IEMU MEPEMEHHOTO TOKAa HE PaBHO CyMME
AKTUBHOTO, EMKOCTHOTO Y UHIYKTHUBHOTO CONIPOTUBIICHHUS?
2. Kak u3aMeHuTCs cuia TOKa B MOCIEAOBATEeNIbHOM IENM U3 pe3UCTopa, KOHJEHCATOpa M KaTyIIKH MpH
YBEJIMUYEHUH YaCTOThI IEPEMEHHOT0 TOKa?
Jlabopamopnas pavoma Ne 23. Cuamue memnepamypHoll Xapakmepucmuku mepmope3ucmopa
KoHTposnbHBIE BOIIPOCHI:
1. Kak 3aBUCUT COPOTUBIIEHNUE TEPMOPEIUCTOPA OT TEMIIEPATYPHI?
2. Bo cKoibKO pa3 M3MEHUIIOCHh CONPOTHUBIIEHUE TepMope3ucTopa npu ero HarpeBanuu ot 20 go 70 °C?
OnuHAKOBO JIM U3MEHSETCS CONPOTUBIICHHE TEPMOPE3UCTOPA B PA3IMUHBIX MHTEPBAJIax TeMIeparyp?
3.  BricTpo MM MEIJIEHHO HaJI0 HarpeBaTh BOAY B CTaKaHe, YTOOBI MONYyYUTh Oojiee TOYHBIN rpadux
3aBHCUMOCTHU COIPOTUBIICHUSI TEPMOPE3UCTOPA OT TeMIepaTyphl?
4. Kak, monp3ysch TEpMOPE3UCTOPOM, OMMETPOM M IOJyYEHHBIM TpapUKOM, U3MEPUTh HEH3BECTHYIO
TeMIeparypy BOIbl B cTakaHe?

Tema 3. MonekynsipHas pusuka
TumnoBble BONPOCHI VISl 3aLUTHI J1a00pPaTOPHOIi padoThI
Jlaoopamopnas pavoma Ne 22. H3zyuenue 3axona Oma 0na yenu nepemeHHo20 moka
KoHTposnpHBIE BONIPOCHI

1. [ToyueMy mnogHOE COMPOTHUBICHUE MOCJIEAOBATEIBHON IEMU MEPEMEHHOIO TOKAa HE PaBHO CyMME
AKTUBHOTO, EMKOCTHOTO ¥ UHIYKTHUBHOTO CONIPOTUBIICHHUS?



2.  Kak u3aMeHHTCs cuja TOKa B MOCJEI0BAaTEIbHONW IIEMU U3 PE3UCTOPA, KOHJIEHCATOPA M KaTYLIKH MPHU
YBEIMYEHUHU YaCTOTHI IEPEMEHHOTO TOKA?

Jlabopamopnasa pavoma Ne 23. Cuamue memnepamypHoil Xapakmepucmuku mepmope3ucmopa
KoHTponbHbIE BOTPOCHI:

1. Kak 3aBUCHUT CONPOTUBIIEHUE TEPMOPE3UCTOPA OT TEMIIEPATYPhI?

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 5. Dnexrpocrarnka
Tumnosbie BONMPOCHI AJIs1 3AIUTHI JTA00PATOPHOI padoThI
Jlabopamopnasa pavoma Ne 22. H3zyuenue 3axona Oma 014 yenu nepemenno20 moka
KoHTponbHbIE BOTTPOCHI

I. [ToueMy mnosHOE CONPOTHUBIEHUE NOCIEAOBATENBHOM LIENM NEPEMEHHOIO TOKA HE PAaBHO CyMME
AKTUBHOTO, EMKOCTHOTO ¥ HHAYKTHUBHOTO COIIPOTUBIICHUS?

2.  Kak uaMeHHTCs cuja TOKa B MOCJEI0BATEIbHON IIENMU U3 PE3UCTOPA, KOHJIEHCATOPA M KaTYLIKH MPHU
YBEJIMYEHUH YaCTOTHI IEPEMEHHOTO TOKA?

Jlabopamopnasa pavoma Ne 23. Cuamue memnepamypHoil Xapakmepucmuku mepmope3ucmopa
KoHTponbHbIE BOTPOCHI:

1. Kak 3aBUCHUT CONPOTUBIIEHUE TEPMOPE3UCTOPA OT TEMIIEPATYPhI?

2. B0 CKOJIBKO pa3 U3MEHUJIOCH CONMPOTUBIECHUE TEpMOpe3UucTopa npu ero HarpeBanuu ot 20 go 70 °C?
OnMHAKOBO JIM U3MEHSIETCSI COMPOTHUBIIEHUE TEPMOPE3UCTOPA B PA3IUYHBIX MHTEPBAIAX TemIeparyp?

3. bbIcTpo win MeANeHHO HaJ0 HarpeBaTh BOJY B CTaKaHe, YTOObI MOJY4YUTh Oosiee TOYHBIN Tpaduk
3aBHCHMOCTH COIPOTUBJICHUS TEPMOPE3UCTOPA OT TEMIIEPaTyphl?

4. Kak, monp3ysch TEPMOPE3UCTOPOM, OMMETPOM U MOJYYEHHBIM TpapUKoM, U3MEPUTh HEU3BECTHYIO
TEeMIIepaTypy BOJbI B cTakaHe?

Tema 6. [locTossHHBIN TOK
Tumnosbie BONPOCHI AJIs1 3A1UTHI JTA00PATOPHOI padoThI
Jlabopamopnasa pavoma Ne 22. H3zyuenue 3axona Oma 014 yenu nepemenno20 moka
KoHTponbHbIE BOTPOCHI

I. [ToueMy mnosHOE CONPOTHUBIEHUE NOCIEAOBATENBHOM LIENM NEPEMEHHOINO TOKA HE PAaBHO CyMME
AKTUBHOTO, EMKOCTHOTO ¥ HHAYKTUBHOTO COIIPOTUBIICHUS?

2.  Kak uaMeHHTCs cuja TOKa B MOCJEI0BATEIbHON IIENMU U3 PE3UCTOPA, KOHJIEHCATOPA M KaTYLIKH MPHU
YBEJIMYEHUH YaCTOTHI IEPEMEHHOTO TOKA?

Jlabopamopnasa paboma Ne 23. Cuamue memnepamypHoil Xapakmepucmuku mepmope3ucmopa
KoHTponbHBIE BOIPOCHI:

1. Kak 3aBUCHUT CONPOTUBIIEHUE TEPMOPE3UCTOPA OT TEMIIEPATYPhI?

2. B0 CKoJIBKO pa3 U3MEHUJIOCH COMPOTUBIECHUE TepMOpe3ucTopa npu ero HarpeBanuu ot 20 go 70 °C?
OnMHAKOBO JIM U3MEHSIETCSI COMPOTHUBIIEHUE TEPMOPE3UCTOPA B PA3IUYHBIX MHTEPBAIAX TemIeparyp?

3. bbIcTpo WM MeAieHHO HaJ0 HarpeBaTh BOJY B CTaKaHe, YTOObI MOJY4YUTh Oosiee TOYHBIN Tpaduk
3aBHCHMOCTH CONPOTUBJICHUS TEPMOPE3UCTOPA OT TEMIIEPaTyphl?

4. Kak, monp3ysch TEPMOPE3UCTOPOM, OMMETPOM U MOJYYEHHBIM TpapUKoM, U3MEPUTh HEU3BECTHYIO
TEeMIIepaTypy BOJbI B cTakaHe?

Tema 7. Maruetusm
Tumnosbie BONPOCHI AJIs1 3A1UTHI JTA00PATOPHOI padoThI
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Jlabopamopnasa pavoma Ne 22. H3zyuenue 3axona Oma 014 yenu nepemenno20 moka
KoHTponbHbIE BOTTPOCHI

I. [ToueMy mnogHOE CONPOTHUBIEHUE NOCIEAOBATENBHOM LIENM NEPEMEHHOIO TOKA HE PAaBHO CyMME
AKTUBHOTO, EMKOCTHOTO ¥ HHAYKTHUBHOTO COIIPOTUBIICHUS?

2.  Kak u3aMeHHTCs cuja TOKa B MOCJEI0BATEIbHONW IIEMU U3 PE3UCTOPA, KOHJIEHCATOPA M KaTYLIKH MPHU
YBEJIMYEHUH YaCTOTHI IEPEMEHHOTO TOKA?

Jlabopamopnasa pavoma Ne 23. Cuamue memnepamypHoil Xapakmepucmuku mepmope3ucmopa
KoHTponbHBIE BOTPOCHI:

1. Kak 3aBUCHUT CONPOTUBIIEHUE TEPMOPE3UCTOPA OT TEMIIEPATYPhI?

2. B0 CKoJIBKO pa3 U3MEHUJIOCH COMPOTUBIECHUE TepMOpe3ucTopa npu ero HarpeBanuu ot 20 go 70 °C?
OnMHAKOBO JIM U3MEHSIETCSI COMPOTHUBIIEHUE TEPMOPE3UCTOPA B PA3IUYHBIX MHTEPBAIAX TemIeparyp?

3.  bBbIcTpo wiM MeAieHHO HaJ0 HarpeBaTh BOJY B CTaKaHe, YTOObI MOJY4YUThH Oosiee TOUHBIN Tpaduk
3aBHCHMOCTH COIPOTUBJICHUS TEPMOPE3UCTOPA OT TEMIIEPaTyphl?

4. Kak, monp3ysch TEPMOPE3UCTOPOM, OMMETPOM U MOJYYEHHBIM TpauKoM, U3MEPUTh HEU3BECTHYIO
TEeMIIepaTypy BOJbI B cTakaHe?

Tema 8. OnTuka
Tumnosbie BONPOCHI AJIs1 3A1UTHI JTA00PATOPHOI padoThI
Jlabopamopnasa pavoma Ne 22. H3zyuenue 3axona Oma 014 yenu nepemennoz0 moka
KoHTponbHbIE BOTTPOCHI

I. [ToueMy mnosHOE CONPOTHUBIEHUE NOCIEAOBATENBHOM LIENM NEPEMEHHOINO TOKA HE PAaBHO CyMMeE
AKTUBHOTO, EMKOCTHOTO ¥ HHAYKTUBHOTO COIIPOTUBIICHUS?

2.  Kak uaMeHHTCs cuja TOKa B MOCJEI0BAaTEIbHONW IIEMU U3 PE3UCTOPA, KOHJIEHCATOPA M KaTYLIKH MPHU
YBEJIMYEHUH YaCTOThI IEPEMEHHOTO TOKA?

Jlabopamopnasa paboma Ne 23. Cuamue memnepamypHoil Xapakmepucmuku mepmope3ucmopa
KoHTponbHBIE BOIPOCHI:

1. Kak 3aBUCHUT CONPOTUBIIEHUE TEPMOPE3UCTOPA OT TEMIIEPATYPhI?

2. B0 CKOJIBKO pa3 U3MEHUJIOCH COMPOTUBIECHUE TepMOpe3ucTopa npu ero HarpeBanuu ot 20 go 70 °C?
OnMHAKOBO JIM U3MEHSIETCSI COPOTHUBIIEHUE TEPMOPE3UCTOPA B PA3IUYHBIX MHTEPBAIAX TeMmIeparyp?

3. bbicTpo winM MeAJieHHO HaJ0 HarpeBaTh BOJY B CTaKaHe, YTOObI MOJY4YUTh Oosiee TOYHBIN Tpaduk
3aBHCHMOCTH CONPOTUBJICHHS TEPMOPE3UCTOPA OT TEMIIEPaTyphl?

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

Kontponbnas padora

Tema 4. TepmoanHamuka
Tunosble 3a1aHUs V151 KOHTPOJbHOM PadoThI
1. Onpenenutb CKOPOCTh VU TOJIHOE YCKOPEHHE a B MOMEHT BPEMEHM t=2 C, €CIIM OHA JBMKETCS II0
OKpYXHOCTH pagumycoM R=1 ™M commacHo ypaBHeHmio X = At+Bt3, rme A=8 wm/c, B=-1m/c3, x
-KpUBOJIMHEWHAs KOOpAMHATA, OTCYMTAHHAs OT HEKOTOPOM TOYKHM, NPUHATOM Ha Ha4YaJbHYIO, BIOJb
OKPY>KHOCTH.
2. ITo HebonpIIOMY KYCKYy MSTKOTO KeJe3a, JexalleMy Ha HakoBajbHe Maccoil m1=300 kr, yrapsier MoJioT
maccoii m2=8 kr. Ompenenuts KIIJ| h ynmapa, ecnmu ymap Heynpyruil. Ilone3noil cuutarh 3HEpruo,
MOLIEIIIYIO Ha Ie(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, BPAIlasiCh PABHOYCKOPEHHO MOJ JE€HCTBUEM CHIIBI
TSDKECTH TPy3a, 32 BpeMs t=3 ¢ mpuoOpes yrIIoByr CKOPOCTh W=9 paz/c.
4. B Gamnone oobemoM V=3 1 comepxurcs kuciaopoa Maccod m=10 r. OnpeaenuTs KOHLEHTPAIUIO N
MOJIEKYJI rasa.
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5. KommuectBo BemiectBa renust n=1,5 Momp, Temmeparypa T=120 K. Omnpenenuts cyMMapHYyo
KMHETUYECKYI0 S3HEPTHI0 EK MoCTynaTenbHOro IBUKEHHUS BCEX MOJIEKYJ 3TOrO rasa.

6. Bomopon maccoii m=2 r 3anumaet o0beM V=2,5 1. OnpeaenuTs CpeaHee YUCIIO CTOJIKHOBEHHH < Z > B
€IMHHULly BPEMEHHU MOJIEKYJIbI BOAOPO/A.

7. Paccrosaue Mexnay aByMs TouedHbiMH 3apsaamMu Q1=2 uKn m Q2=4 uKn paBno 60 cMm. Omnpenenursb
TOYKY, B KOTOPYIO HYXXHO NOMECTUTh TpeTuil 3apsn Q3 Tak, 4ToOBl cHCTeMa 3apsAJ0B HAaXOAWIach B
paBHOBecuu. OnpeaenuTh BEIMYUHY U 3HAK 3apsaa. YCTOWYMBOE UM HEYyCTOHYMBOE Oy/ieT paBHOBecHE?

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

9. K anekTpomam pa3psiiHON TPYOKH, comepikaiieii BoIopo, MpuiiokeHa pasHocTh norenimanos U=10 B.
Paccrostaue I’ Mmexny anexrpogamu paBHo 25 cM. Monuzatop coznaer B oobseme V=1 cm3 Bopopona n=107
nap MOHOB B ceKyHIy. Haiitu mioTHOCTB, ToKa d B TpyOke. OnpeaenuTs Takke, Kakas 4acThb CHJIBI TOKa
CO3/1a€TCsl JIBMIKEHUEM MOJIOKUTEIbHBIX HOHOB.

10. MarnuTHas cTpenka IOMEIIEHA B IEHTPE KPYIOBOIO BHTKA, IJIOCKOCTh KOTOPOTO PACIOJIOKEHA
BEPTUKAIBHO U cocTaBiseT yroi j= 900 ¢ MIOTHOCThIO MarHUTHOTO Mepuauana. Panmyc Butka R=20 cm.
Onpenenutes yroi, Ha KOTOPBIA MOBEPHETCS MAarHUTHAsI CTPEJIKA, €CIIM MO0 MPOBOAHUKY MOWJET TOK CHIION
=25 A (marp nBa otrBeTa). [OPU3OHTANBHYIO COCTABISIOUIYI0 HMHIYKIMHA 3€MHOTO MarHUTHOTO TOJIS
npuHATH paBHOU B=20 mMxTu.

11. Burox pammycom R=20 cm, mo kotopomy Teuer Tok cuioi [=50 A, cBOOOJHO YCTaHOBHWIICS B
OHOPOIHOM MarHWTHOM MoJjie HanpsbkeHHOCThi0o H=103 A/M. BuTOK moBepHyM OTHOCUTENBHO JTUaMeTpa
Ha yroin j= 300. OnpeaenuTs COBEPIICHHYIO padoTy.

12. Pamka, copepsxkaias N=1000 ButkoB miomaaso S=100 cm2, paBHOMEpHO BpalaeTcsa ¢ yactoton n=10
c-1 B marautHOM mosie HampspkeHHOCThI0O H=104 A/m. Ochb BpallleHHs JEXKHT B TUIOCKOCTH PaMKH U
NEPNeHIUKYAsIpHA  JIUHUSAM  HanpsokeHHocTd.  OmnpenenuTh  MakCHUMAalbHYIO  3.1.C.  MHAYKUUHU
max, BO3HUKAIOUIYIO B paMKe.

13. Ha cTexkisiHHYI0 TIJJACTUHKY HAHECEH TOHKHH CJIOM MPO3padyHOro BEIIECTBA C IOKa3areleM
npenomieHuss n=1,3. IlnacTuHKa OcBemaeTcsl My4YKoM IMapajuIebHBIX JIydel ¢ AIUHON BONHBI 1=640 HM,
MaJaroluX Ha MIACTUHKY HOpMaibHO. Kakyio MUHUMAaNbHYIO TONIUHY dmin JOKEH UMETh CJIOH, YTOObI
OTpa)kKeHHBIE JTyYU UMENIM HAUMEHbIIYIO IPKOCTh?

14. Kakoe HaMMEHBIIIEE YHUCIIO MTPUXOB JIOJDKHA CONEPKATh PEIISTKA, YTOOBI B CIIEKTPE BTOPOTO MOPSIKA
MOXXHO OBLTO BHACTH Pa3ZCIbHO JIBE KEJIThIC JUHUU HATpHs ¢ anuHaMu BosH 11=589,0 M u 12=589,6 um?
KakoBa mmmna | Tako# pemeTku, eciii pacCTOSTHUE MEX Ty IITpUuxaMu b=5 Mxm?

15. Jlyud cBera nepexoAaMT M3 IIULEPUHA B CTEKJIO TakK, YTO JIy4, OTPAXEHHBIN OT I'PAaHUILBl pa3fesa 3TUX
Cpell, OKa3bIBACTCSI MAKCUMaJIbHO MOJSAPU30BaHHBIM. OmNpeaenuTs yroal g MEXIy NaJalliuM H
IIPEJIOMIICHHBIM JIy4aMHU.

a)

0)

B)

r)

4. Kosdduruent nuddy3nn  paBeH:
a)

0)

B)

r)

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

0)

B)

r)

Tema 6. [1IoCTOSIHHBINH TOK
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TunoBbie 3aJaHu 1JI51 KOHTPOJIbHOI PadoThI

1. OnpenenuTs CKOPOCTh VU IMOJHOE YCKOPEHHE a B MOMEHT BPEMEHH t=2 C, €CJIM OHa JABUIKETCS IO
OKpPYXHOCTH pamuycoM R=1 ™ comacHo ypaBHeHuto X = At+Bt3, rme A=8 wm/c, B=-1m/c3, x
-KpUBOJIMHEWHAs KOOpAMHATA, OTCYMTAHHAs OT HEKOTOPOM TOYKHM, MPUHATOM Ha HA4YaJlbHYIO, BIOJb
OKpPY>KHOCTH.

2. 1o HeGoNmbIIOMY KyCKY MSTKOTO JKeje3a, JiexareMy Ha HakoBajibHe Maccoil m1=300 kr, ymapseT MoIoT
Maccon m2=8 kr. Ompenenuts KIIJI h ymapa, ecnu ymap neynpyruii. [lone3Hoii cuuTaTh 3HEPrUIO,
MOILIEANIYIO Ha IehopMalnio KycKa jkesesa.

3. Ha 06on maxoBuka auamerpom D=60 cM HaMOTaH MIHYp, K KOHIy KOTOPOTO MPUBS3aH rpy3 Maccoil m=2
K. OnpeaenuTb MOMEHT UHEPIUHU J MaXOBHUKa, €CJIM OH, BPAIllasiCh PABHOYCKOPEHHO MO/ 1EHCTBUEM CHUJIbI
TSOHKECTH T'Py3a, 3a BpeMs t=3 ¢ mproOpes yIIIoByO CKOPOCTh W=9 pajy/c.

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

5. KommuectBo BemectBa renus n=1,5 wmonb, Temmneparypa T=120 K. Omnpegenuts cyMMapHYIO
KMHETUYECKYI0 SHeprui0 Ek mocTynarenbHOro IBUKEHHS BCEX MOJIEKYJ 3TOTO rasa.

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

7. Pacctosaune Mexay nByMs TouedHbiMU 3apsgamMu Q1=2 uKi u Q2=4 uKin paBno 60 cMm. Onpeaenuts
TOYKY, B KOTOPYIO HYXHO TMOMECTUTh TpeTuil 3apsa Q3 Tak, 4ToObl cucTeMa 3aps/i0B Haxoausach B
paBHOBecuu. OnpeenuTh BEIMUYUHY U 3HAK 3apsia. YCTOMYMBOE WK HEYCTOHYMBOE OyIeT paBHOBEeCHE?

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

9. K snexrponam paspsiHON TpyOKH, cofeprKaiiei BOIOpO/, IPHIOKEHa pa3HoCTh moTteHuanoB U=10 B.
Paccrosiaue I’ mexy anexkrpomamu 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 cTpenka IOMeIleHAa B IIEHTPE KPYIrOBOTO BHTKA, IJIOCKOCTh KOTOPOTO pAacCIOJIOKEHa
BEPTUKAIILHO U cOCTaBisieT yroi j= 900 ¢ mIOTHOCThIO MarHUTHOTO Mepuanana. Paanyc Butka R=20 cwm.
OnpenenuTh yroi, Ha KOTOPbIM MOBEPHETCS MarHUTHAs CTPEJIKa, €CJIM MO MPOBOAHUKY MOWJIET TOK CHIION
=25 A (mare nBa orBera). [OpH3OHTAIBHYIO COCTABJISIONIYI0 WHAYKIIMA 3€MHOTO MAarHUTHOTO TIOJIS
NpuHATH paBHO B=20 MK T

11. Butox pammycom R=20 cM, mo kotopomy TeueT TOk cwioil [=50 A, cBOOOIHO YCTaHOBWJICS B
OJTHOPOJHOM MAarHUTHOM Iojie HampsikeHHOCThI0o H=103 A/M. BuTok moBepHyaM OTHOCUTENHHO AHMAMETPA
Ha yroi j= 300. Onpenenuts COBEpIICHHYIO PadoTy.

12. Pamka, conepxatiast N=1000 ButkoB miomaasio S=100 cM2, paBHOMEPHO Bpalaercs ¢ 4actoto n=10
c-1 B MarHuTHOM mone HanpsokeHHOCThIo H=104 A/M. Ocp BpaleHHs JEXKUT B IJIOCKOCTH PaMKH H
NEepPHEHAUKYIspHA  JIMHUAM  HampspDKeHHOCTH.  OmnpenenuTh  MakCMMajdbHYIO  3.J.C.  HUHIYKUHUU
max, BO3HUKAIOIIYIO B paMKe.

13. Ha cTexnsgHHYI0 IUIACTUHKY HAHECEH TOHKMHM CJOW MpO3payHOro BEUIECTBA C IIOKa3aTeleM
npenomwienus n=1,3. [lnacTuHKa ocBelaeTcss MyyKoM HapajieNbHBIX JIydel ¢ JIMHON BOMHBI 1=640 HM,
Na/Ial0UINX Ha IJIACTUHKY HOpMaibHO. Kakyro MUHMMaJIbHYIO TOMIIKMHY dmin OKEH UMETh CIIOH, YTOOBI
OTpa)KEHHBIE JTyYU UMEJIN HAUMEHBILYIO IPKOCTh?

14. Kakoe HauMeHbIIIee YUCIIO MITPUXOB JIOJKHA COIEPKATh PELIETKA, YTOOBI B CIIEKTPE BTOPOTO MOPsIKA
MOKHO OBUTO BHJIETh Pa3AeibHO JBE JKENAThIC TUHUK HATpus ¢ JiuHaMmu BoiH 11=589,0 um u 12=589,6 am?
KakoBa mimHa | Takoii pemeTku, eciy pacCcTOsTHIE MEXTy IITPUXaMH b=5 MKM?

15. JIy4 cBeta mepexoauT U3 IIUIEPUHA B CTEKJIO TaK, YTO JIy4, OTPAKEHHBIM OT TPAHHUIIbI pa3zena dTUX
Cpell, OKa3bIBAa€TCi MAKCHUMAJIBHO TNOJAPU30BaHHBIM. ONpenenuTs yroia g MeXAy MNaJalluM H
MIPEJIOMJIEHHBIM JIy4aMH.

a)

6)

B)
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r)

4. Kosddurment nuddy3nn  paBeH:
a)

0)

B)

r)

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

0)

B)

r)

Tema 7. Maraetusm
Tunosble 3a1aHUS 1JI51 KOHTPOJbHOM PadoThI
1. Onpenenutb CKOPOCTh V. U MOJTHOE YCKOPEHHE a B MOMEHT BPEMEHH t=2 C, €Clid OHa JBHXXETCS 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 HebonpIIOMY KYCKYy MSTKOTO JKeJe3a, JexalleMy Ha HakoBajbHe Maccoil m1=300 kr, yrapsier MoJioT
maccoii m2=8 kr. Ompenenuts KIIJ| h ynmapa, ecnmu ymap Heynpyruil. Ilome3Hoil cuutarh 3HEpruo,
MOLIEIIIYIO Ha Ie(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, BPAIlasiCh PABHOYCKOPEHHO O[] JEMCTBUEM CHIIBI
TSOKECTH TPy3a, 32 BpeMs t=3 ¢ mpuoOpes yrIoByr CKOPOCTh W=9 paz/c.

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

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

6. Bogopon maccoit m=2 r 3anumaet o0beM V=2,5 1. OnpeaenuTs CpeaHee YUCIIO CTOJIKHOBEHHH < Z > B
€IMHHUILly BPEMEHHU MOJIEKYJIbI BOAOPO/A.

7. PaccrosHue mexnay aByMs TouedHbiMH 3apsaamMu Q1=2 uKn m Q2=4 uKn paBno 60 cMm. Omnpenenursb
TOYKY, B KOTOPYIO HYXXHO NOMECTUTh TpeTuil 3apsn Q3 Tak, 4ToOBbl cHCTeMa 3apsAJ0B HAaXOAWIach B
paBHOBecuu. OnpeaenuTh BEIMYUHY U 3HAK 3apsaa. YCTOWYMBOE UM HEyCTOWYMBOE Oy/ieT paBHOBecHE?

8. DnektpoHn ¢ sueprueit T=400 3B (B 06CKOHEYHOCTH) JIBHKETCS BIOJIb CUIIOBOW JIMHUU T10 HAIIPABJICHHUIO
K TIOBEPXHOCTH METAJNTMYCCKON 3apshkeHHOW 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, comepikaiieii BOIopo, MpuilokeHa pasHocTh norenimanos 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 Takke, Kakas 4acThb CHJIBI TOKa
CO3/1a€TCsl JIBMIKEHUEM MOJIOKUTEIbHBIX HOHOB.

10. MarnuTHas cTpenka IOMEIIEHAa B IEHTPE KPYrOBOIO BHTKA, IIJIOCKOCTh KOTOPOTO pPACIOJIOKEHA
BEPTUKAIBHO U cocTaBiseT yroi j= 900 ¢ MIOTHOCThIO MarHUTHOTO Mepuauana. Panmyc Butka R=20 cm.
Onpenenutes yroi, Ha KOTOPBIA MOBEPHETCS MAarHUTHAsI CTPEJIKA, €CIIM MO0 MPOBOAHUKY MOWJET TOK CHIION
=25 A (marp nBa otrBeTa). [OPU3OHTANBHYIO COCTABISIOUIYI0 HMHIYKIMHA 3€MHOTO MAarHUTHOTO TOJIS
npuHATH paBHOW B=20 mMKTu.

11. Burok pammycom R=20 cm, mo kotopomy Teuer TOk cuioi [=50 A, cBOOOJHO YCTaHOBHWIICS B
OHOPOHOM MAarHWTHOM ToJjie HanpsbkeHHOCThi0o H=103 A/M. BuTOK nmoBepHyM OTHOCUTENBHO JTUaMeTpa
Ha yron j= 300. OnpeaenuTs COBEPIICHHYIO padoTy.

12. Pamka, copepsxkaiias N=1000 ButkoB miomaasio S=100 cM2, paBHOMEpHO BpamaeTcsa ¢ yactoto n=10
c-1 B maruutHOM mosie HampspkeHHOCThIO H=104 A/m. Ochb BpalieHHs JEXHT B TUIOCKOCTH PaMKH U
NEPNeHIUKYAIpHA  JIUHUSAM  HanpsokeHHocTd.  OmpenenuTh  MakCHUMAalbHYIO — 3.J.C.  MHAYKUUHU
max, BO3HUKAIOUIYIO B paMKe.



13. Ha cTexnsgHHYI0 IUIACTUHKY HAHECEH TOHKMHM CJIOW MpO3payHOro BEUIECTBA C IIOKAa3aTeleM
npenomwiienus n=1,3. [lnacTuHka ocBelaeTcss MyykoM HapajieNbHBIX JIydel ¢ JIMHON BOMHBI 1=640 HM,
Na/Ial0NINX Ha IJIACTUHKY HOpMaibHO. Kakyro MUHMMaJIbHYIO TOMIIKMHY dmin 0KEeH UMETh CIIOH, 4TOOBI
OTpa)KEHHBIE JTyYd UMEIN HAUMEHBILYIO IPKOCTh?

14. Kakoe HanMEHbIIIEE YUCIIO MITPUXOB JOKHA COACPKATh PEIIETKA, YTOOBI B CIIEKTPE BTOPOTO MOPSIKA
MOKHO OBUTO BHJIETh Pa3AeibHO JBE JKENThIC TUHUK HATpus ¢ JiuuHaMu BoiH 11=589,0 um u 12=589,6 am?
KakoBa mnuna | Takol pemieTky, €Ci PacCTOSTHIE MEXKAY MITPUXaMu b=5 MKM?

15. JIy4 cBeta mepexoauT U3 IIMIEPUHA B CTEKJIO TaK, YTO JIy4, OTPAKCHHBIM OT TPAHHUIIbI pa3zena dTUX
Cpell, OKa3bIBAa€TCi MAKCHUMAJIBHO TNOJAPU30BaHHBIM. ONpenenuTs yroia g MeXAy MNaJalluM U
MIPEJIOMJIEHHBIM JIy4aMH.

0)

B)

r)

4. Kosdduruent nuddy3nn  paBeH:

a)

0)

B)

r)

5. Ilo xako#t popmMysie BEIYUCIAETCS eMKOCTh IUIOCKOTO KOH/IEHCATopa:

a)

0)

B)

r)

Tema 8. OnTnka
Tunosble 3a1aHUs /151 KOHTPOJbHOM PadoThI
1. Onpenenutb CKOPOCTh V. U MOJTHOE YCKOPEHHE a B MOMEHT BPEMEHH t=2 C, €Clid OHa JBHXXETCS 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 HAYAIBbHYIO, BIOJb
OKPYHOCTH.

2. ITo HeGonpIIOMY KYCKYy MSTKOTO KeJe3a, JekKalleMy Ha HakoBalbHe Maccoil m1=300 kr, yrapsier MoJioT
maccoii m2=8 kr. Ompenenuts KIIJ| h ynmapa, ecnmu ymap Heynpyruil. Ilone3Hoil cuutarh 3HEpruo,
MOLIEIIIYIO Ha JIe(OpMaLIMIo KycKa KeJe3a.

3. Ha 0601 maxoBuka nuametpom D=60 cM HaMOTaH IIHYP, K KOHITY KOTOPOTO MPUBSI3aH I'Py3 MacCod m=2
K. OnpenenuTs MOMEHT UHEPLMH J MaXOBHKa, €CIIM OH, BPAIasiCh PABHOYCKOPEHHO O[] JEMCTBUEM CHIIBI
TSOKECTH TPy3a, 32 BpeMs t=3 ¢ mpuoOpes yrIIoByr CKOPOCTh W=9 paz/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 maccoii m=2 r 3anumaet o0beM V=2,5 1. OnpeaenuTb CpeaHee YUCIIO CTOJIKHOBEHHH < Z > B
€IMHHUILly BPEMEHHU MOJIEKYJIbI BOAOPO/A.

7. PaccrosHue mexnay aByMs TouedHbiMH 3apsaamMu Q1=2 uKn m Q2=4 uKn paBno 60 cMm. Omnpenenursb
TOYKY, B KOTOPYIO HYXXHO IOMECTUTh TpeTuil 3apsn Q3 Tak, 4ToOBbl cHCTeMa 3apsAJ0B HAaXOAWIach B
paBHOBecuu. OnpeaenuTh BEIMYUHY U 3HAK 3apsaa. YCTOWYMBOE UM HEyCTOHUYMBOE 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
PacCTOSIHHUE a, Ha KOTOPOE MPUOIU3UTCS AIIEKTPOH K MOBEPXHOCTH cdepsl, ecnu 3apsn ee Q=-10 uKo.
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9. K anekTpomam pa3psiiHON TpYOKH, comepikaiieil BOIopo, MpuilokeHa pasHocTh norenimanos U=10 B.
Paccrostaue I’ Mmexny anexrpogamu paBHo 25 cMm. Monuzatop coznaer B ooseme V=1 cm3 Bopopona n=107
nap MOHOB B ceKyHIy. Haiitu mioTHOCTh, ToKa d B TpyOke. OnpeaenuTs Takke, Kakas 4acThb CHJIBI TOKa
CO3JaeTCs JIBKCHHUEM TOJIOKUTEIBHBIX HOHOB.

10. MarnuTHas cTpenka IOMEIIEHA B IEHTPE KPYIOBOIO BHTKA, IJIOCKOCTh KOTOPOTO PACIOJIOKEHA
BEPTUKAIBHO U cocTaBisieT yroi j= 900 ¢ miIOTHOCThIO MarHUTHOTO Mepuauana. Panmyc Butka R=20 cm.
Onpenenutes yroi, Ha KOTOPBIA MOBEPHETCS MAarHUTHASI CTPEJIKA, €CIIM MO MPOBOAHUKY MOWJET TOK CHIION
=25 A (marp nBa otrBeTa). [OPU3OHTANBHYIO COCTABISIOUIYI0 HMHIYKIMHA 3€MHOTO MarHUTHOTO TOJIS
npuHATH paBHOW B=20 mMKTu.

11. Burox pammycom R=20 cm, mo kotopomy Teder TOk cuioi [=50 A, cBOOOJHO YCTaHOBWIICS B
OHOPOHOM MAarHWTHOM ToJjie HanpsbkeHHOCThi0o H=103 A/M. BUTOK nmoBepHyM OTHOCUTENBHO ITUaMeTpa
Ha yron j= 300. OnpeaenuTs COBEPIICHHYIO padoTy.

12. Pamka, copepsxkaiias N=1000 ButkoB miomaasio S=100 cM2, paBHOMEpHO BpalmaeTcsa ¢ yactotor n=10
c-1 B marautHOM mosie HampspkeHHOCThI0O H=104 A/m. Ochb BpalieHHs JEXHT B TUIOCKOCTH PaMKH U
NEPNeHIUKYAIpHA  JIUHUSAM  HanpsokeHHocTd.  OmpenenuTh  MakCHUMAalbHYIO — 3.J.C.  MHAYKUUHU
max, BO3HUKAIOUIYIO B paMKe.

13. Ha cTexkisiHHYI0 TIJJaCTUHKY HAHECEH TOHKHH CJIOM MPO3padyHOro BEIIECTBA C IOKa3areleM
npenomieHuss n=1,3. [lnacTuHKa OcBemaeTcsl My4YKoM IMapajuIebHBIX JTydel ¢ AJIUHON BONHBI 1=640 HM,
MaJaroluX Ha MIACTUHKY HOpMaibHO. Kakyio MUHUMAaNbHYIO TONIUHY dmin JOHKEH UMETh CJIOH, YTOObI
OTpa)kKeHHBIE JTyYU UMEJIM HAUMEHbIIYIO IPKOCTh?

14. Kakoe HaMMEHBIIIEE YHUCIIO MTPUXOB JOJDKHA CONEPKATh PEIICTKA, YTOOBI B CIIEKTPE BTOPOTO MOPSIKA
MOXXHO OBLTO BHACTH Pa3ZCIbHO JIBE KEJIThIC JUHUU HATpHs ¢ anuHaMu BosH 11=589,0 M u 12=589,6 um?
KakoBa mmmna | Tako# pemeTku, eciii pacCTOSTHUE MEX Ty IITpUxaMu b=5 Mkm?

15. Jlyd cBera nepexoAMT W3 IIULEPUHA B CTEKJIO TakK, YTO JIy4, OTPAXXEHHBIN OT I'PAaHULbl pa3fesa dTUX
Cpell, OKa3bIBA€TCSI MAKCUMaJbHO MOJSPU30BaHHBIM. OmNpeaenuTs yroal g MEXIy NaJalliuM H
IIPEJIOMIICHHBIM JIy4aMH.

0)

B)

r)

4. Koapdumment nuddy3un  paBeH:
a)

0)

B)

r)

5. ITo xakoit hopMysie BEIYUCIISIETCS EMKOCTh TUIOCKOTO KOHJICHCATOpA:
a)

0)

B)

r)

CobecenoBanue

Tema 1. Knaccuueckast MexaHuka
Tumnosbie BONPOCHI coOece10BAHUSA
1 1. Teopema IlITeiinepa. MOMEHT HHEPLIMM TPOCTEHIINX TEN.
2 2. Dueprus u pabora.
3 3. Tapmonuueckue kojaebaHusi. Maremarnueckuii M1 GU3HICCKUN MaSTHUKH.
4 4.  HWpeanbHbIi ra3. 3akoHbI UEATBLHOTO Ta3a.
5 5. VYpasuenue MenpaeneeBa-Knaneiipona. 3akonsl ABorazipo u JlansroHa.
6 6. OcHOBHOE ypaBHEHUE MOJEKYISIPHO-KUHETUUECKOU TEOPUH.
7 7.  Pacnpenenenue Mojiekyn no ckopoctsaM. OnwiT lTepHa.
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8 8. M3zomponeccsl U NpUMEHEHUE NEPBOTO 3aKOHA TEPMOJUHAMMKH K U30IPOLIECCaM.
9 9. Dnexrpuueckuii 3apsa. 3akod Kymnona. Hanpsik€eHHOCTD 3JIEKTPUYECKOTO TTOJIS.
10 10. DnexrpoeMkocTs. KoHeHCaTOpB! M MX COeAUHEHUS. [JUAIEKTPUKHU B DIIEKTPUUECKOM II0JIE.
11 11. DnexkTpuyeckuii TOK B razax.
12 12. DnexTpuueckuil TOK B MOITYIIPOBOIHUKAX.
13 13. MarauTHbIi MOMEHT, MAarHUTHBIN TOTOK. DJEKTPOMAarHuTHAs UHYKIIHSI.
14 14. 3axon buo-Casapa-Jlamnaca.
15 15. UnTtepdepenmus ceera. OnbiT FOHTra.

Tema 2. D1eMeHTBl MEXaHUKH KUIKOCTH
Tunosblie BONpochl codece0BAHUA
1 1. Teopema IlITeiinepa. MOMEHT HHEPLIMH POCTEHUIINX TEN.
2 2. Dueprus u pabora.
3 3. Tapmonuueckue kojaeOaHusi. Maremarnueckuii M1 GU3HICCKUN MaSTHUKH.
4 4.  WpneanbHbIi ra3. 3akoHBI UEATBLHOTO Ta3a.
5 5. VYpasuenue MenpaeneeBa-Knaneiipona. 3akonsl ABorazipo u JlansroHa.
6 6. OcHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KUHETUUECKOU TEOPUH.
7 7.  Pacnpenenenue Mojekyn no ckopoctsaM. OnwiT lTepHa.
8 8. M3zomponeccsl U NpUMEHEHUE NEPBOTO 3aKOHA TEPMOJUHAMMKY K U30IPOLIECCaM.
9 9. Dnexrpuueckuii 3apsa. 3akoH Kymnona. Hanpsik€eHHOCTD 3JIEKTPUYECKOTO TTOJIS.
10 10. DnexrpoeMkocTs. KoHeHCaTOPB! M MX COeAMHEHUS. [JUAIEKTPUKHU B DIIEKTPUUECKOM II0JIE.
11 11. Dnexkrpuyeckuii TOK B razax.
12 12. DnexTpuueckuil TOK B MOITYIIPOBOIHUKAX.
13 13. MarauTHbIi MOMEHT, MAarHUTHBIN TOTOK. DJIEKTPOMAarHuTHAs UHYKIIHSI.
14 14. 3axon buo-Casapa-Jlamnaca.
15 15. UnTtepdepenmus ceera. OnbiT FOHra.

Tema 3. MonekynsipHas pusuka
Tunosbie BONpochl codece 0BAHUSA
1 1. Teopema IlITeiinepa. MOMEHT HHEPLIMM IPOCTEHIITNX TEN.
2 2. Dueprus u pabora.
3 3. Tapmonwuueckue kojaebaHusi. Maremarnueckuii 1 GU3HUCCKUN MaSTHUKH.
4 4.  WpneanbHbIi ra3. 3akoHbI UEATBHOTO Ta3a.
5 5. VYpasuenue MenpaeneeBa-Knaneiipona. 3akonsl ABorazipo u JlansroHa.
6 6. OcHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUUECKOU TEOPUH.
7 7.  Pacnpenenenue MoJieKkyn no ckopoctsaM. OnwiT LTepHa.
8 8. M3zomponeccsl U NpUMEHEHUE NEPBOTO 3aKOHA TEPMOJUHAMMKH K U30IPOLIECCaM.
9 9.  Dnexrpuueckuii 3apsa. 3akoH Kymnona. Hanpsik€eHHOCTD 3JIEKTPUYECKOTO TTOJIS.
10 10. DnexrpoeMkocTs. KoHeHCcaTOpB! M MX COeAMHEHUS. [JUAIEKTPUKHU B DIIEKTPUUECKOM II0JIE.
11 11. Dnexkrpuyeckuii TOK B razax.
12 12. DnexTpuueckuil TOK B MOITYIIPOBOIHUKAX.
13 13. MarauTHbIi MOMEHT, MAarHUTHBIN OTOK. DJIEKTPOMAarHuTHAsI WHYKIIHSI.
14 14. 3axon buo-Casapa-Jlamnaca.
15 15. UnTtepdepenmnus ceera. OnbiT FOHTra.

Tema 4. TepmonrHaMuka
Tumnosbie BONPOCHI coOece10BAHUSA
1 1. Teopema IlITeiinepa. MOMEHT HHEPLIMM IPOCTEHIITNX TEN.
2 2. Dueprus u pabora.



3 3. T'apmonunueckue xonebanus. MatemMaTHueckuil 1 GU3NIECKUIl MasTHUKH.
4 4. WpeannHBIHM raz. 3akoHbI HACAILHOIO rasa.
5 5. VYpasuenue MenneneeBa-Knanelipona. 3akons! ABoraapo u lansToHa.
6 6. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TCOPUH.
7 7.  Pacnpenenenue mosexyn no ckopoctsM. OnsiT HlTepHa.
8 8.  M3omporecchl U MPUMEHEHUE MTEPBOT0 3aKOHA TEPMOJAMHAMUKHN K U30IPOIECCaM.
9 9.  DOnexrpuueckuii 3apsz. 3akoH Kynona. HanpskeHHOCTD 3IEKTpUYECKOTO TOJIS.
10 10. DnexrpoemkocTh. KoHAeHCATOPHI U UX COCTUHEHUS. JIUAIEKTPUKH B AIEKTPUUECKOM MOJIE.
11 11. DnexTpuueckuil TOK B ra3ax.
12 12. DnexTpuyecKuil TOK B MOJTYNPOBOJHUKAX.
13 13. MarauTHblii MOMEHT, MAarHUTHBINA MTOTOK. DJIEKTPOMarHuTHasi UHIYKIHUS.
14 14. 3axon buo-CaBapa-Jlamiaca.
15 15. Nnrepdepentus crera. OnbiT FOHTA.

Tema 5. Dnexrpocrarnka
Tunosbie BONPOCHI co0eceT0BAHUS
1 1. Teopema lllteilinepa. MOMEHT HHEPIIMM TPOCTEUILIUX TEIN.
2 2. DHeprus u pabora.
3 3. T'apmonunueckue Konebanus. MatemMaTHueckuil 1 GU3NYECKUIl MasTHUKH.
4 4. WpeannHBIHM raz. 3akoHbI HACAILHOIO rasa.
5 5. VYpasuenue Menneneena-Knanelipona. 3akons! ABoraapo u /lansToHa.
6 6. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TCOPUH.
7 7.  Pacnpenenenue mosexyn no ckopoctsM. OnsiT HlTepHa.
8 8.  M3omporecchl U MPUMEHEHUE MTEPBOTO 3aKOHA TEPMOJAMHAMUKHN K U30IPOIECCaM.
9 9. DOnexrpuueckuii 3apsz. 3akoH Kynona. HanpskeHHOCTD 3IEKTpUYECKOTrO HOJIS.
10 10. DnexrpoeMkocTh. KoHAEHCATOPHI U UX COCAUHEHUS. JIUAIEKTPUKH B AIEKTPUUECKOM MOJIE.
11 11. DnexTpuueckuil TOK B ra3ax.
12 12. DnexTpuyecKuil TOK B MOJTYNPOBOIHUKAX.
13 13. MarauTHblid MOMEHT, MAarHUTHBINA MTOTOK. DJIEKTPOMarHuTHasi UHIYKIHUS.
14 14. 3axon buo-CaBapa-Jlamnaca.
15 15. Nnrepdepentus crera. OnbiT FOHTA.

Tema 6. [locTossHHBIN TOK
TunoBbie BONPOCHI co0ece0BAHUS
1 1. Teopema llltelinepa. MOMEHT HHEPLIMM TPOCTEUILIUX TEIN.
2 2. DHeprus u pabora.
3 3. T'apmonunueckue Konebanus. MaremaTnueckuil 1 GU3NIECKUl MasTHUKH.
4 4. WpeanpHBIHM raz. 3akoHbI HACAILHOIO rasa.
5 5. VYpasuenue Menneneena-Knanelipona. 3akons! ABoraapo u JlansToHa.
6 6. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUUECKON TCOPUH.
7 7.  Pacnpenenenue mosexyn no ckopoctsM. OnsiT HlTepHa.
8 8.  M3omporecchl U MPUMEHEHUE MTEPBOTO 3aKOHA TEPMOJAMHAMUKHN K U30IIPOIECCaM.
9 9. DOnexrpuueckuii 3apsz. 3akoH Kynona. HanpsskeHHOCTD 3IEKTpUYECKOTO HOJIS.
10 10. DnexrpoemMkocTh. KoHAeHCATOPHI U UX COCAUHEHUS. JIUAIEKTPUKH B AIEKTPUUECKOM MOJIE.
11 11. DnexTpuueckuil TOK B ra3ax.
12 12. DnexTpuyecKuil TOK B MOJTYNPOBOAHUKAX.
13 13. MarauTHblid MOMEHT, MAarHUTHBINA MTOTOK. DJIEKTPOMarHuTHasi UHIAYKIH.
14 14. 3axon buo-CaBapa-Jlamnaca.
15 15. Nnrepdepentus crera. OnbiT FOHTA.



Tema 7. Maraetusm
Tunosblie BONpochl codece 0BAHUA
1 1. Teopema IlITeiinepa. MOMEHT HHEPLIMH POCTEHIINX TEN.
2 2. Dueprus u pabora.
3 3. Tapmonuueckue kojaebaHusi. Maremarnueckuii M1 GU3HICCKUN MaSTHUKH.
4 4.  HWpeanbHbIi ra3. 3akoHbI UEATBLHOTO Ta3a.
5 5. VYpasuenue MenpaeneeBa-Knaneiipona. 3akonsl ABorazipo u JlansroHa.
6 6. OcHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUUECKOU TEOPUH.
7 7.  Pacnpenenenue MoJieKkyn no ckopoctsaM. OnwiT lTepHa.
8 8. M3zomponeccsl U NpUMEHEHUE NEPBOTO 3aKOHA TEPMOJUHAMMKH K U30IPOLIECCaM.
9 9. Dnexrpuueckuii 3apsa. 3akoH Kymnona. Hanpsik€eHHOCTD 3JIEKTPUYECKOTO TTOJIS.
10 10. DnexrpoeMkocTs. KoHeHCaTOpB! M MX COeAMHEHUS. [JUAIEKTPUKHU B DIIEKTPUUECKOM II0JIE.
11 11. Dnexkrpuyeckuii TOK B razax.
12 12. DnexTpuyeckuil TOK B MOITYIIPOBOIHUKAX.
13 13. MarauTHbIi MOMEHT, MAarHUTHBIN TOTOK. DJIEKTPOMAarHuTHAsI UHYKIIHSI.
14 14. 3axon buo-Casapa-Jlamnaca.
15 15. UnTtepdepenmus ceera. OnbiT FOHTra.

Tema 8. OnTuka
Tunosblie BONpochl codece 0BAHUA
1 1. Teopema IlITeiinepa. MOMEHT HHEPLIMH IPOCTEHIINX TEN.
2 2. Dueprus u pabora.
3 3. Tapmonuueckue kojaeOaHusi. Maremarnueckuii M1 GU3HICCKUN MaSTHUKH.
4 4.  WpeanbHbli ra3. 3akOHbI UEATBLHOTO Ta3a.
5 5. VYpasuenue MenpaeneeBa-Knaneiipona. 3akonsl ABorazipo u JlansroHa.
6 6. OcHOBHOE ypaBHEHUE MOJEKYISIPHO-KUHETUUECKOU TEOPUH.
7 7.  Pacnpenenenue Mojiekyn no ckopoctsaM. OnwiT lTepHa.
8 8. M3zomponeccsl U NpUMEHEHUE NEPBOTO 3aKOHA TEPMOJUHAMMKY K U30IPOLIECCaM.
9 9. Dnexrpuueckuii 3apsa. 3akoH Kymnona. Hanpsik€eHHOCTD 3JIEKTPUYECKOTO TOJIS.
10 10. DnexrpoeMkocTs. KoHeHCaTOPB! M MX COeAMHEHUS. [JUAIEKTPUKHU B DIIEKTPUUECKOM II0JIE.
11 11. Dnexkrpuyeckuii TOK B razax.
12 12. DnexTpuueckuil TOK B MOITYIIPOBOIHUKAX.
13 13. MarauTHbIi MOMEHT, MAarHUTHBIN TOTOK. DJIEKTPOMarHuTHAsI UHYKIIHSI.
14 14. 3axon buo-Casapa-Jlamnaca.
15 15. UnTtepdepenmus ceera. OnbiT FOHra.

Tema 9. DneMeHThI KBAaHTOBOW TEOpUH
Tunosbie BONpochl codece 0BAHUSA
1 1. Teopema IlITeiinepa. MOMEHT HHEPLIMM IPOCTEHIITNX TEN.
2 2. Dueprus u pabora.
3 3. Tapmonuueckue kojaeOaHusi. Maremarnueckuii M1 GU3HICCKUN MaSTHUKH.
4 4.  WpneanbHbIi ra3. 3akoHbI UEATBHOTO Ta3a.
5 5. VYpasuenue MenpaeneeBa-Knaneiipona. 3akonsl ABorazipo u JlansroHa.
6 6. OcHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KUHETUUECKOU TEOPUH.
7 7.  Pacnpenenenue Mojekyn no ckopoctsaM. OnwiT lTepHa.
8 8. M3zomponeccsl U NpUMEHEHUE NEPBOTO 3aKOHA TEPMOJUHAMMKH K U30IPOLIECCaM.
9 9. Dnexrpuueckuii 3apsa. 3akoH Kymnona. Hanpsik€eHHOCTD 3JIEKTPUYECKOTO TTOJIS.
10 10. DnexrpoeMkocTs. KoHeHCaTOpB! M MX COeAMHEHUS. [JUAIEKTPUKHU B DIIEKTPUUECKOM II0JIE.



11 11. DnexTpuueckuil TOK B ra3ax.

12 12. DnexTpuyecKuil TOK B MOJTYNPOBOAHUKAX.

13 13. MarauTHbId MOMEHT, MAarHUTHBINA MTOTOK. DJIEKTPOMarHuTHasi UHIAYKIUS.
14 14. 3axon buo-CaBapa-Jlamiaca.

15 15. Nurepdepenuus ceera. OnbiT FOHra.

Tema 10. OCHOBBI aTOMHOM U SAEPHON (PUIUKU
Tunosbie BONPOCHI co0eceT0BAHUS
1 1. Teopema lllteilinepa. MOMEHT MHEPLIMM TPOCTEUILIUX TEIN.
2 2. DHeprus u pabora.
3 3. T'apmonunueckue xonebanus. MatemMaTnueckuil 1 GU3NIECKUIl MasTHUKH.
4 4. WpeanpHBIH raz. 3akoHbI HACAILHOIO rasa.
5 5. VYpasuenue Menneneena-Knanelipona. 3akons! ABoraapo u /lansToHa.
6 6. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TCOPUH.
7 7.  Pacnpenenenue mosexyn no ckopoctsaM. OnsiT HlTepHa.
8 8.  M3omporecchl U MPUMEHEHUE MTEPBOrO 3aKOHA TEPMOJAMHAMUKHU K U30IIPOIECCaM.
9 9. DOnexrpuueckuii 3apsn. 3akoH Kynona. HanpskeHHOCTD 3IEKTpUYECKOTrO TOJIS.
10 10. DnexrpoemMkocTh. KoHAeHCATOPHI U UX COCAUHEHUS. JIUAIEKTPUKH B AIEKTPUUECKOM MOJIE.
11 11. DnexTpuueckuil TOK B ra3ax.
12 12. DnexTpuyecKuil TOK B MOJTYNPOBOAHUKAX.
13 13. MarauTHblii MOMEHT, MAarHUTHBINA MTOTOK. DJIEKTPOMarHuTHasi UHIYKIHUS.
14 14. 3axon buo-CaBapa-Jlamiaca.
15 15. Nurepdepenuus ceera. OnbiT FOHra.

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) BelMuUMHA, paBHAsE CyMME MOMEHTOB MHEPIIMU BCEX TOUYCK Tela,
B) BEJIMYMHA, paBHAs IPOU3BECHUIO CHIIbI HA TJIEYO ATON CHIIBI,
I') CKaJIsIpHasl BEJIMYMHA, PaBHAsI IPOU3BEACHHUIO 3aps/1a TOUKH Ha PACCTOSIHUE MEXAY LIEHTpPaMU Macc.
2. SIBneHueM pe3oHaHCa Ha3bIBAIOT:

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

6) PE3K0€ BO3PACTAHUEC aMIIJINTYAbI KoJIe0aHuii IPpH COBIMAICHUU YaCTOThI COOCTBEHHOH H
BbIHymeHHOﬁ CHJIbI,

B) pe3koe yObIBaHHE aMIUIUTY/bI KOJIeOaHUl IPH HECOBMAACHUH YaCTOThl COOCTBEHHOM M BBIHYKIICHHOMN
CUJIB,

I') pe3KOoe BO3pacTaHUe aMIUTUTY/bI KoJIeOaHUi IPH HECOBMACHUN YaCTOThl COOCTBEHHOW M BBIHYKJICHHOMH
CUJIBL.

3. buenue 370:

a) cJI0:KeHMe ABYX KoJIeOaHUil ¢ OJTM3KUMU YaCTOTaAMH,

0) BBIYMTAHUE IBYX KOJIeOaHUH ¢ OIM3KUMHU YaCTOTaMHU,

B) CJIOJKEHUE JIByX KoJIeOaHUN C OAMHAKOBBIMU YacTOTaMH,

T') BEIYUTAHUE ABYX KOJICOAHHH C OJUHAKOBBEIMHU YACTOTAMHU.

4. KoaddurmeHT TErIonpoBogHOCTH paBeH:

a)



4. Kosdduruent nuddy3nn  paBeH:

a)

0)

B)

r)

5. o kako#t popmyIe BEIYUCSETCS €eMKOCTh TUIOCKOTO KOHIEHCATOPA:
a)

0)

B)

r)

Tema 3. MonekynsipHas ¢puzuka
Tumnosble 3aJaHUSI TECTUPOBAHUSA 110 TEOPETHYECKOMY MATEPHATTY:
1. MoMeHT MHepLUHU MaTepUAIbHON TOUKHU:
a) CKaJsIpHAsl BeJIMYMHA, PAaBHAs IPOM3BEICHUI0 MACChl TOYKH HA KBAJAPAaT ee PACCTOSHMS /10 OCH,
0) BelIM4YMHA, paBHAsi CyMME MOMEHTOB MHEPILIMU BCEX TOUYEK Tena,
B) BEJIMYMHA, paBHAsl IPOU3BEACHUIO CUJIbI Ha MJIEYO ATOM CUIIBI,
I') CKaJIsipHasl BEIMYMHA, PaBHAsI IPOU3BEICHUIO 3apsiia TOUKH Ha PACCTOSHUE MEX/y LICHTpaMH Macc.
2. SIBneHueM pe3oHaHCa Ha3bIBAIOT:
a) pe3Koe yObIBaHHE aMIUTUTY/Ibl KOJIeOaHUH IIPU COBIAJICHUH YAaCTOTHI COOCTBEHHON U BBIHYKICHHOM
CHJIBI,
0) pe3koe Bo3pacTaHHe AMILIMTYAbI KOJIeOaHHIl IPH COBNAJICHNH YACTOThI COOCTBEHHOH H
BBIHYKICHHOM CHJIbI,
B) pe3koe yObIBaHNE aMIUIUTY/bI KOJIeOaHUl IPH HECOBMAACHUH YaCTOThI COOCTBEHHOW M BBIHYKIICHHOMH
CHJIBI,

I') pe3KOoe BO3pacTaHue aMIUTUTY/AbI KoJIeOaHUl MPH HECOBMACHUN YaCTOThl COOCTBEHHOW M BBIHYKICHHOMH

CHUJIBL.
3. buenue 370!

a) cJI0:KeHMe ABYX KoJIeOaHUil ¢ OJTM3KUMU YaCTOTaAMH,

0) BBIYMTAHUE IBYX KOJICOAHUH ¢ OMU3KUMHU YaCTOTaMH,

B) CJIOXKEHUE JBYX KOJICOAHHH C OTMHAKOBBIMU YaCTOTAMH,

T') BEIYUTAHUE ABYX KOJICOAHHH ¢ OJUHAKOBBEIMHU YACTOTAMHU.

4. KoaddurmeHT TerIonpoBogHOCTH paBeH:
a)

0)

B)

r)

4. Koapdumment nuddy3un  paBeH:

a)

0)

B)

r)

5. ITo xakoit hopMysie BEIYUCIISIETCSI EMKOCTh TUIOCKOTO KOHJICHCATOpa:

a)

0)

B)
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Tema 5. Dnexrpocrarnka
TunoBble 3aJaHUS TECTUPOBAHHUSA 110 TEOPETHYECKOMY MATEPHAJLY:
1. MoMeHT MHepLUHU MaTepUAIbHON TOUKHU:
a) ckaJIsipHasi BeJIMYMHA, PaBHAs IPOU3BeIeHNI0 MAaCChl TOUKH HA KBA/IPAT ee PACCTOSIHHUSA 10 OCH,
0) BelIM4MHA, paBHAsi CyMME MOMEHTOB MHEPILIMU BCEX TOUEK Tena,
B) BEJIMYMHA, paBHAsl IPOU3BEACHUIO CUJIBI Ha IIJIEYO ATOM CUIIBI,
I') CKaJIsipHasl BEIMYMHA, PaBHAsI IPOU3BEICHUIO 3apsiia TOUKH Ha PACCTOSHUE MEX/y LIEHTpaMH Macc.
2. SIBneHueM pe3oHaHCa Ha3bIBAIOT:

a) pe3Koe yObIBaHHE aMIUTUTY/Ibl KOJIeOaHUH TIPU COBIAICHUH YAaCTOThI COOCTBEHHON M BBIHYKICHHOM
CUJIB,

0) pe3koe Bo3pacTaHHe AMILIHTYAbI KOJIeOaHHI IPH COBNACHNH YACTOThI COOCTBEHHOH H
BbIHYK/IE€HHOM CHIIBI,

B) pe3koe yObIBaHNE aMIUIUTY/IbI KOJIeOaHUl IPH HECOBMAACHUH YaCTOThl COOCTBEHHOW M BBIHYKIICHHOMN
CUJIB,

I') pe3KOoe BO3pacTaHue aMIUTMTY/bI KoJIeOaHuil IPH HECOBIACHUN YaCTOThl COOCTBEHHOW M BBIHYKJICHHOMH
CUJIBL.

3. bueHue 370:

a) cJI0:KeHMe ABYX KoJIeOaHUil ¢ OJTM3KUMU YaCTOTaAMHU,

0) BBIYMTAHUE JIBYX KOJICOaHUH ¢ OIM3KUMHU YaCTOTaMHU,

B) CJIOJKEHUE JIByX KoJIeOaHUN C OAMHAKOBBIMU YacTOTaMH,

T') BEIYUTAHUE ABYX KOJICOAHHH C OJUHAKOBBEIMHU YaCTOTaAMHU.

4. KoaddurmeHT TErIonpoBogHOCTH paBeH:
a)

0)

B)

r)

4. Kospounuent nuddy3nn  paBeH:

a)

0)

B)

r)

5. 1o xakoit hopMysie BEIYUCIISIETCSI EMKOCTh TUIOCKOTO KOHJIEHCATOpa:
a)

0)

B)

r)

4.3 IIpomexxyTouHast aTTeCTalU 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunossblie Bonpocskl 3k3amena (OIIK-1, OIIK-2)
1 Teopema lllTeitnepa. MOMEHT HHEPIMM IPOCTEUIIUX TEN.
2 Dueprus u pabdora.
3 T'apmonunyeckue kojaeOanus. MaremaTndeckuii 1 GU3NIECKUN MasiTHUKH.
4 NneannHbBIN ra3z. 3aKOHbI UACAJILHOIO raza.
5 Vpasuenue Menneneesa-Kianeiipona. 3akonsl ABoraapo u JlanpToHa.
6 OCHOBHOE€ ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.
7 Pacnpenenenue mosekyna no ckopoctaM. Onsit LltepHa.

37



38
8 HM3onporeccs U NpUMEHEHUE EPBOTO 3aKOHA TEPMOJUHAMUKY K U30MPOIIECCaM.
9 DOnexrpuueckuii 3apsaa. 3akoH Kymnona. HanpsikeHHOCTD 3JIEKTPUYECKOTO OIS,
10 OnexrpoemkocTh. KoHaEHCATOPBI M X COEANHEHHUS. JIMANEKTPUKH B AIEKTPUYECKOM TIOJIE.
11 Dnexkrpuyeckuii TOK B razax.
12 Dnexrpudeckuii TOK B OJIYIPOBOJHUKAX.
13 MarHutHbIi MOMEHT, MArHUTHBIA MMOTOK. DJIIEKTPOMarHuTHasE HHAYKIIHS.
14 3akon buo-Casapa-Jlamaca.
15 Unrepdepentus ceera. OnbiT FOHTra.

Tunosble 3aganusa as 3k3amena (OIIK-1, OIIK-2)
1. MoMeHT MHepLUHU MaTepUAIbHON TOUKHU:
a) ckaJIsipHasi BeJIM4YMHA, PaBHAs IPOU3BeIeHNI0 MAaCChl TOYKH HA KBA/IPaT ee PACCTOSIHHUSA 10 OCH,
0) BeMuMHA, paBHAs CyMME MOMEHTOB MHEPIIUU BCEX TOYCK Tela,
B) BEJIMYMHA, paBHAsl IPOU3BECHUIO CHIIbI HA TJIEYO ATON CHIIBI,
T') CKaJIsIpHAsl BEJIMUMHA, PaBHAsl TPOU3BECHUIO 3apsiia TOUKH HAa PACCTOSIHUE MEX/y LIEHTpaMu Macc.
2. SIBneHueM pe3oHaHCa Ha3bIBAIOT:

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

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

B) pe3koe yObIBaHNE aMIUIUTY/bI KOJIeOaHUl IPH HECOBMAACHUH YaCTOThl COOCTBEHHOW M BBHIHYKIICHHOMN
CUJIBL,

I') pe3KOoe BO3pacTaHUe aMIUTUTY/AbI KoJIeOaHuil MPH HECOBIACHUN YaCTOThl COOCTBEHHOW M BBIHY)KJICHHOMH
CUJIBL.

3. bueHue 370:

a) cJI0:KeHMe ABYX KoJIeOaHUil ¢ OJTM3KUMU 4aCTOTaAMU,
0) BBIYMTAHUE IBYX KOJICOaHUH ¢ OIM3KUMHU YaCTOTaMHU,

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

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIbTaTa)
OIlK-1
«OTIUIHOY OIK-2

(85 - 100 6anoB)

OIIK-1

«XOPOIIIO» B
(70 - 84 6amnoB) OTK-2
OIlK-1

«YHOBIICTBOPUTENBHO» [
(50 - 69 6amnoB)

OIIK-1
«HEYNIOBIETBOPHTENBHOY [y

(menee 50 6amIoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

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

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

CoOlecenopanue mpeamnoJiaraeT OpraHu3anuio Oeceabl MpenogaBarTess €O CTYIeHTAMH MO BONPOCaM
NPAKTHYECKOI0 3aHATHS C HeJIbI0 0os1ee 00CTOATEIHLHOIO BhISIBJCHUS MX 3HAHMI 110 ONpeaeIeHHOMY
pasaeiy, Teme, npodiemMe u T.N. Bce WieHbl rpynnbl MOIyT Y4acTBOBATh B 00CY:KI€HUM, 100ABJIATH
uHopMaLNI0, TUCKYTHPOBATH, 321aBaTh BONMPOCHI U T.1.
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YcTHBIN 0ONpoCc MOKeT NPUMEHATHCH B Pa3iHYHbIX GopMax: (PpPOHTANbLHBIA, WHAUBHUAYAJIbLHBIN,
KOMOMHMPOBaHHBII. OCHOBHBbIE Ka4eCTBA YCTHOIO OTBETA MOJIeKaIero OLeHKe:

- IPaBUJIBHOCTH OTBETA 110 COIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTOJIb30BaHUE JOMOJHUTEIBHOIO MaTepUaa;

- pPalMOHAJIBLHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONpPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALNUEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3

BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Tpodpumona T.M. Kypc ¢usuku : yued. mocodue. - 2-€ u3., ucmp. u aoi.. - Mocksa: Beicir. mik., 1990. -
478 c.

2. CasenweB U.B. Kypc o6mmieit ¢pusuku : [yueOHuUK : B 3 T.]. - 14-e u3m., crep.. - Cankr-IletepOypr, Mockga,
Kpacnonap: Jlaus, 2018

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

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

2. 3ucman I. A., Togec O. M. Kypc obmeit ¢pusuku. - U3n. 6-e, mepepab.. - Mocksa: Hayka, 1974. - 336 c. -
Texct : osnextponsbii // OBC «YHuBepcuterckas Oubnmoreka ommaidH» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=477387

6.3 Meroauueckue pa3paboTKH:
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1.  IlmyxnuxkoBa T.H.,  ®emopoB  B.A. Ousuka.Mexanuka.MonekyasipHass ~ Qu3uka U
tepmoauHaMuka. Kparkuit  kypc nekumit : yueb.-meron. mocobuwe. - Tamb6oB: W3mar.nom TIY
uM.I"P./lep>xaBuna, 2010. - 66¢.

2. ®enopoB B.A., boiiioBa M.B., UuBanoB A.B., Ctykasmna T.B., Tam6. roc. yu-T um. I.P. JlepxaBuna
®uzuka. Opranusaius paboThl CTYIEHTOB B (pu3nyeckoit mabopatopuu : yuel.-meTo. mocodue. - TamOoB:
[U3nat. nom TT'Y um. I'P. [lepxaBuna], 2012. - 28 c.

3. ®enopos B.A., Ilnyxxuukosa T.H., [TozaasakoBa M.M., Tam6. roc. yu-t um. I.P. Jlep>xaBuna Jlexiuu mo
¢usuke (Ontuka. AtomHast pusuka) : yaeOHuk. - Tam6oB: [U3nar. mom TI'Y um. I.P. [lepxkaBuna], 2013. -
133c.

4. ®enopos B.A., SxosneB A.B., Tamb6. roc. yu-T um. I.P. Jlep>xaBuna COOpHUK NMpPaKTUUECKUX 3aaHUI
no oOmieit ¢pusuke : yuaed.-meton. mocodue. - Tambos: [Uznar. nom TT'Y um. I.P. lep>xaBunal, 2013. - 80 c.

6.4 lHble HICTOUHUKMU:
1. Hammonanwsnerit Otkpeiteiii YausepcuteT « AHTYUTy - http://www.intuit.ru/
2. Y4eOHbIil mopran - www.tgspa.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI IMPOBCACHUA 3aHATHM T10 JUCHUITIINHEC HGO6XOI[I/IMO CJICAYIOIICC MATCPUATIBHO-TCXHUICCKOC
obOecrnieucHue: y‘-ICGHBIC AyAUTOPHU IUIA NPOBCACHUA 3aHATHI JICKIIMOHHOI'O U CCMHWHAPCKOI'0O THUIIA,
IpYyNIOBbBIX U UHAUBUAYAJIBHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs] yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

Dnekmponnas UHGOPMAYUOHHO-06PA308aAMENbHAS CPEOd
http://moodle.tsutmb.ru/

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

JlumeH3noHHOE 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

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(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 snexkrponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru

4. Hayunast snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Poccwuiickas rocynapcrBenHast 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): 0a3za mamHbix. — URL:
https://www.springeropen.com
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8. Web of Science: monutemarndeckas pedeparuBHO-OuOIHMOrpaduyeckas U HayKOMETpH-ueckas Oaza
nauHbIX . — URL: https://apps.webofknowledge.com

9. Scopus: 6a3a nanubix . — URL: https://www.scopus.com
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