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1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB O0y4YeHUs NO AUCLUNIIMHE, COOTHECEHHbIX C
nnaHnpyemMmbiMU pe3yribTaTaMn oCBOeHUsA 06pasoBaTean017| nporpamMmmbl

esbi0 0CBOEHUSI TMCUHMILIMHBI 00y4aemMbiMK TI0 Hampasienuto 15.03.02 sBnsercs: mpuoodpe-
TEHHE TEOPETHUYECKOM M IPAKTUYECKOM IOATOTOBKH, IO3BOJISIOLIEH OPHUEHTUPOBATHCS B HAYyYHO-
TEXHUYECKON MH(OPMALIMK U UCTOIb30BaTh HOBbIE (PU3NYECKUE MPUHLIUIBL; (OPMUPOBAHUE B TpOIlEC-
CE M3Y4YEHMsI Kypca Hay4YHOT'O MBILUIEHUS U MUPOBO33PEHMUSI, B YACTHOCTH, TIOHUMAHMsI TPaHUL] IpUMe-
HUMOCTH Pa3INYHbIX (PU3NUECKUX MOHSTUN, 3aKOHOB, TEOPHIi, MO/IeTICH, YMEHUS TPABUIILHO OLIEHUBATh
JIOCTOBEPHOCTb PE3YJIbTATOB IKCIEPUMEHTAIbHBIX U TEOPETUUECKUX HccaenoBanuil. Llens gocturaercs
MocpeACcTBOM oOecredueHust 3TanoB (popmMupoBaHus KoMIreTeHul, npeaycmorpeHHsix OI'OC, B yactu
MPEJCTABICHHBIX HUKE 3HAHUMN, YMEHUI U HABBIKOB.

3agayamMu JTUCHUILIMHBI (PU3MKA SBISIOTCS:

* H3YYEHHE 3aKOHOB OKPY>KAOILIEr0 MUpPa B UX B3aUMOCBS3H;

* oByaJeHUE PyHIAMEHTAIBHBIMY IPUHIUIIAMUA U METOJaMH PEIICHUS HAy4HO-

TEXHUUYECKUX 3a7a4;

* (hopMHpoOBaHHE HABBIKOB IO MPUMEHEHUIO TMOJOXKEHUH (yHIaMEHTAIbHON HAYKH,

* OCBOCHHE OCHOBHBIX (PM3NYECKHUX TEOPHil, MO3BOJISIOMINX ONKCATH SBICHUS B
MPUPOJIE, U MPEAETIOB MPUMEHUMOCTH 3TUX TEOPUN ISl PEIICHUS] KOHKPETHBIX 3a]1a4;

* IPUMEHEHHE METOOB M MOJIOKEHUH (PU3UKH K TPaMOTHOMY HayYHOMY aHAIIM3y CUTYAIHid, C
KOTOpPBIMH OaKanaBpy MPUIETCS CTAIKUBATHCS MPU CO3JAHUM WIM UCTOJIb30BAHUM HOBOW TEXHHUKH U
HOBBIX TE€XHOJIOTHIA;

* ($opMHUPOBaHUE y CTYIEHTOB OCHOB €CTECTBEHHOHAYYHON KapTHHBI MUPA;

* O3HAKOMJICHHE CTYJEHTOB C MHCTOpHUEH U JIOTUKON pa3BUTHS (U3UKH U OCHOBHBIX
€€ OTKPBITUH.

JucnunimHa HampaBieHa Ha (OPMHPOBAHME CIIEAYIOIIMX OOIIEKYIbTYPHBIX U Mpodeccuo-
HaJIbHBIX KOMIIETEHIIHI:

OK-7 - c1tocoOHOCTBIO K CAMOOPTaHU3AIMKI U CaMOOOPa30BaHUIO.

OIIK-4 moHMMaHHMEM CYIIHOCTH U 3Ha4eHHs MH(POpPMAILIMK B PA3BUTUU COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTBIO NOJTyyaTh M 00padaTbiBaTh HHGOPMAIUIO U3 Pa3IMUHBIX HICTOYHUKOB, TOTOBHOCTBIO MH-
TEPIPETUPOBATH, CTPYKTYPHUPOBATH U 0GOPMIIATH HHPOPMAIIHIO B TOCTYITHOM JUJIs IPYTHX BU/IE.

B pe3ynbrare n3yueHus: AMCUMIIIUHBI CTYJAEHT JTOJIKEH:

3HaTh:

* OCHOBHBIC (PM3MUECKHE SIBJICHUSI U OCHOBHBIC 3aKOHBI (DU3UKH; TPAHUIIBI X TPUMEHUMOCTH,
NpPUMEHEHHE 3aKOHOB B  BaXHeWmux mnpaktudeckux npuioxenusx (OK-7, OIIK-4 ),

* OCHOBHblEe (u3MYecKHe BEeIWYMHBI U (U3MYECKHe KOHCTaHThl, UX OIpeaeeHHE,
CMBICII, CIIOCOOBI ¥ eAMHUIIBI uX u3Mepenus (OI1K-4 );

* (yHmameHTaIbHBIC (HPU3NUECKUE OTBITHI U UX POJIb B pa3sutuu Hayku (OI1K-4 ).
Ymers:

* OOBSACHATH OCHOBHBIE HAOJIOJaeMble IPUPOIHBIE U TEXHOT€HHBIE SIBIECHUS U 3PPEKTHI ¢ MOZUIUI
byHIaMeHTaIbHBIX Qu3nueckux B3aumoeictauii (OK-7, OIIK-4 );

* yKa3bIBaTh (PU3MYECKUE 3aKOHBI, ONMUCHIBAIOIIKE JaHHOE siBiieHue Wik dpdekt (OT1K-4 );

* HCTOJIKOBBIBAaTh CMBICI (pu3ndeckux BenuuuH u noustuit (OK-7, OIIK-4 );

* HCIOJIb30BaTh Pa3IMYHbIE METOMUKH (U3NYECKUX H3MEpeHUl u 00paboTku

IKCIEPUMEHTANBHBIX JaHHbIX (OITK-4 );

Baaners:
* HaBBIKAMU OOBSICHEHHS] OCHOBHBIX HAOIIOaEMBIX MPUPOJIHBIX U TEXHOTCHHBIX SBICHUH U 3PPEKTOB
¢ mo3uIuii hyHIaMeHTaIbHBIX (u3ndeckux 3akoHoB (OK-7);
* TMPaBWIBHOW AKCIUTyaTaIleil OCHOBHBIX MTPUOOPOB U 000PYA0BaHHS COBPEMEHHOM (pru3ruecKon
nabopatopun (OK-7, OIIK-4 );
* 00paboTKOIl 1 crnoco0aMu HHTEpIpPETaluK pe3yabTaToB skcnepuMenTa (OI1K-4 ).
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2. MecTo aMcuMNuHbI B CTPYKTYpe obpasoBaTenbHoun nporpammsbi BI1O.

JuctumimHa oTHOCHTCs K 0a30Boii yactu nukia b1.6.8 ocHOBHOI 00pa3zoBaTenbHOM mporpam-
MBI TIOATOTOBKM OakamaBpoB mo mnpoduio «OO6opynoBanue HedTerasomnepepaOOTKH» HaIpaBICHUS
«TexHoIorn4ecKre MalluHbl 1 000pyI0BAaHUE.
OcBoenune JAUCHUIIJIMHBI OITUPACTCA HAa 3HAHUN CTYIACHTOM (1)I/ISI/IKI/I, MaTEMATUKU U XUMUHA B 00BEME
IIPOrpaMMBbl  CPEAHEM ILIKOJIBI U HA JUCLUIIIINHAX:

b1.B./IB.1.1 Kynbrypa peun u nenoBoe oOIieHne

b1.B./IB.1.2 [Tcuxonorudeckre OCHOBBI MPOGECCHOHATBHON ASSITeTFHOCTH
b1.B.JIB.1.3 Conuonorus

b1.b.7 WNudopmannoHHbIe TEXHOIOTHH

3HaHUs, YMEHUSI U HABbIKU, IOJYYEHHBIE CTYACHTaMH B MPOLECCE H3YYEHUs JUCLHUILIMHBI,
SIBJISIFOTCS 0a30M JUTsl U3YYEHHUSI CIICTYIONTNX TUCIIUTUINH
b1.B./IB.8.1 YnpaBiieHUE TEXHUYECKUMU CUCTEMaMU
b1.B./IB.8.2 OCHOBBI aHAJIN3a TEXHOJOTHIECKUX CHCTEM

3. O6bem AaucuunIMHbI B 3a4eTHbIX eAUMHMLAX C YKa3aHMeM KonuyecTBa
aKageMuM4yecKMX 4YacoB, BblOefieHHbIX Ha KOHTaKTHyH paboTty oOy4yarowmxca ¢
npenogasartenemMm (No BuAaM Y4YeOHbIX 3aHATMMU) U Ha CaMOCTOSAITENIbHYK paboTty
obGy4arowmxcs

AynutopHas padora

ukor: b1

YacTh HUKIa: 6a3zoBas Cemectp
Ne mucuuniIMHLI Mo yueOHOMY IUIAHY: b.1.b8

Yacos (Bcero) o yuyeOHOMY IIIaHY: 360 2, 3 cemectp
TpynoemkocTs B 3aueTHbIX equHunax (3ET) 10 2, 3 ceMecTp
Jlexuuu (3ET, yacoB) 1.5, 54 2, 3 cemecTp
[Tpaktuueckue 3anstust (3ET, yacoB) 1, 36 2, 3 cemectp
Jla6opaTtopusie padotsl (3ET, yacon) 2,72 2, 3 cemecTp
O06Bem caMocTOSITENbHOM paboThI 3.25, 126 2, 3 cemecTp
no yueonomy 1iany (3ET, gyacoB Bcero)

Ox3ameH (3ET, gacoB) 2,72 3 cemecTp

CamocrosiTesibHas pa0d0Ta CTYICHTOB

Bun pabot Tpynoémkocts, 3ET, yac
W3y4eHne maTepraioB JeKIui (JIK) 1.05, 38

[TonroroBka K MPaKTUYECKUM 3aHSATHIM (I13) 0.75, 27

[ToaroroBka K BBIIOJHEHUIO U 3AIIUTE JIAOOpaTOpHBIX pador (1ab) | 1.45, 52

BrimonHenmne pacyeTHoro 3ananust (p3) 0.25,9

CaMOCTOSITETbHOE U3YYEHUE TOMTOTHUTEIBHBIX MAaTEPHUATIOB -
nuctuiiuabl (CPC)
[ToaroToBKa K KOHTPOJIBHBIM paboTam -
IToaroroBka K TECTUPOBAHUIO -
IlogroroBka K 3a4ery -
Bcero: 3.5, 126

[ToaroToBka K 3K3aMeHy 2,72
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4. CopepxxaHue ANCLUNIIUHbI, CTPYKTYPUPOBaHHOE NO TeMaM C yKasaHWeM OTBeAeHHO-
ro Ha HUX KONInYecTBa akaeMMU4YeCKMUX YacoB U BUAOB Y4YEOHbIX 3aHATUN

Bunpl yueOHBIX 3aHATHH, BKITIO-
Ne Bcero
Te- gacon | 1% CAMOCTOATENHYIO pabory
ML TeMbl TUCIUTIITHHEL a | CTYACHTOB, H TPYIOEMKOCTb (B
W Temy | Yacax)
JIK np 7120 CPC
1 | MexaHuka. 45 6 6 12 12
2 | TepmoamHAMHKA W MOJICKYJISIpHAS (pU3UKa. 35 6 6 12 12
3 | DnekTpocraTuka. 41 6 6 12 12
4 | IlocTOSHHBIN 3JIEKTPUUECKUN TOK. 23 2 2 8 12
5 | Marueruswm. 55 8 4 8 20
6 | KonebGanus u BOJHBI. 31 6 2 4 10
7 | OnTuka. 36 6 4 8 19
8 | KBaHntoBas ¢usuka. 44 8 4 8 22
9 | SnepnHas ¢usmka. 11 4 2 0 7
10 | ®dusuyeckas KapTUHA MHPA. 3 2 0 0 0
Bcero 360 yacoB 1o BuJaM y4eOHBIX 3aHSATHHA 54 36 72 126
(BkJTFOUast 72 vaca Ha MOJATOTOBKY K SK3aMeHaM)

CoaeprxkaHue 1o TeMaM U BUJIaM Y4eOHBIX 3aHATHI

Tema 1. Mexanuka.

Jleknmsa 1. Kunemaruka. [lepememenne. Ckopocts. YckopeHue. KnnemaTtudeckue ypaBHEHHS.
HopmanbHOe M TaHreHnumanbHOE yCKOpeHHe. KHHemaThka BpanjaTesbHOro JBHMKeHMs. KnHemarnka
TBEpAOro Tena. BpamieHune TBepAOro Tena BOKPYT HENOABWKHOM ocu. JluHamuka. MHepruanbHbIE
CUCTEMBI OTCUeTa W IepBbli 3akOH HproToHa. Bropoi 3akoH HprooTOHa. YpaBHEHME JBHKECHUS
MaTepuaabHOU Touku. TpeTtuil 3akoH HploTOHA. 3aKOH M3MEHEHUS UMITYJIbCa CUCTEMBI YacThll. CHIIbI B
npupoe. 3aKOH BCEMUPHOTO TAroTeHus. CUilbl yIIpyrocTu, CONpOTUBIIeHUs (2 Jaca).

Jleknms 2. MomeHT nMnynsca. MoMEHT cuiibl. 3aKOHBI U3MEHEHHUS U COXPAHEHUS] MOMEHTA MM-
nysnbca. OCHOBHOE ypaBHEHME JUHAMUKH BpAlaTEIbHOTO JABUKEHUS a.T.T. OTHOCUTEIBHO HEIOJABH K-
HOM ocu. MomeHT nnepiuu. @opmyina Ilreiinepa. Ilnockoe nBukenue tBepaoro tena. JHeprus. Cuina,
paboTa u noteHuuagbHas SHeprus. CBA3b MOTEHIMAIBLHON SHEPTUH C CHIIOHN, NeiiCTBYIOIIENH Ha YacTH-
ny. KoHcepBaTuBHbIE U HEKOHCepBaTHBHBIE CHibl. PaboTa u kuHeTmueckas sHeprus. Kuneruueckas
sHeprus TBepaoro tena. Pabora npu BpaiieHuu a.1.T. 3aKOH COXPaHEHUS MOJHOM MEXaHU4YEeCKOW IHEP-
T'MU B TI0JI€ TOTEHIIMAIBHBIX CUII (2 Yaca).

Jlekums 3. PenstuBrctckas MexaHuka. [I[pHHIIMTT OTHOCUTETLHOCTH U TIpeoOpa3zoBanus [ amuies.
DKcrepuMeHTalIbHble 000CHOBaHUS crienanbHoi Teopu oTHOcUTenpHOCTH (CTO). IToctymnarer CTO.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH M MpeoOpa3oBanus JlopeHua. CokpalieHue AIUHbI U 3aMeJICHHE
BPEMEHM B JBMXKYIIMXCA CHCTEMax OTcYeTa. PensTMBUCTCKUI MMIysbC. B3anMOCBsA3b Macchl U DHEP-
ruu. CTO u sinepHas sHepreTuka (2 4aca).

IIpakTnyeckoe 3ansitue 1. KnunemMatnka KpUBOJIMHEMHOIO JBUKEHUS MaTepUanbHON TOUKH. K-
HEMaTuKa JIBMKEHUS MATEPUAIbHON TOYKH MO OKPYKHOCTH. /[MHamMuKa MaTepuaaibHOW TOYKU. 3aKOH
COXpaHEHHUs uMIlyibca (2 gaca).
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IIpakTnueckoe 3ansitue 2. Bpamienue TBepAoro teia. 3akOH COXpPaHEHHS MOMEHTA HMMITYJIbCA.
3akoH coxpaHeHus sHepruu. (2 yaca).

IIpakTuueckoe 3ansaTue 3. PexsTuBucTCcKas KuHeMaTHKa U AuHaMuKa. CTallmOHApHOE JBHKEHUE
KUJIKOCTU. (2 yaca).

JlaGopaTopHble padoTbl. JlabopaTopHbie pabOTHI BBITIOJIHSIOTCS 1O TpadUKy, B KOTOPBIA BKITFO-
YEeHBI TPU PAOOTHI U3 CIIUCKA, TPUBEIACHHOTO HUXKE.

JlaGoparopuasi padora Ne 3. Onpenenenue  MOMEHTa ~ MHEPUMM  BpAIIAOLICHCS CUCTEMBI
ten. (2 yaca).

JlaGopaTopuasi padora Ned. V3yueHne AWHAMHKH BPAIIaTCILHOTO JBHKCHHS TBEPABIX Tei. (2
yaca).

JlabopaTopnasi pa6ora Ne 6. 3yuenue xonebanuii pusndeckoro MasTHHKA. (2 daca).

JlaGoparopuas padora Ne7. OnpesiesiecHne MOMEHTa HHEPIMH KOjleca METO0M Kosiebanui. (2
qaca).

JlabopaTopHnas pa6ora Ne8. OnpeneneHue MOMEHTa UHEPIIMHU U TIpoBepka Teopembl LlITeitHepa
MIPY TTOMOIIY TPUPUIIAPHOTO MMojBeca. (2 yaca).

CamocrositesbHass padora 1. [loaroroBka K BBINOJIHEHMIO M 3aIIMTE J1a0OpaTOPHBIX paboT
(npeaBaputenbHas MnpopaboTKa MOpsSAKA BBIOIHEHUS pabOT, U3yuyeHHUE METOJWYECKUX YKa3aHUU U
Teoperudeckoro marepuana) (6 gacos). [ToaroroBka k mpakTU4ecKuM 3aHsITHIM - 3 yac. [loaroroBka k
nekuusaM— 3 yac. (Bcero k Teme Nel — 12 yac).

Texymmii KOHTPOJIb —YyCTHBI OIPOC NPHU IMPOBEIECHUU IMPAKTUUECKUX 3aHATHUI, BHIOOpOUYHAs
MIPOBEPKA BBIMOJIHEHHS JOMAITHETO 3a/1aHUs, KOHCYJIbTUPOBAHUE M0 MPAKTUYECKUM 3aHATHUSM, OLIEHKA
0 pe3yJbTaTaM y4acTHsi B UHTEPAKTUBHOU paboTe B ayAUTOPHUH.

2. TepmoauHamMuKa.

Jleknus 4. ®eHoMeHoONOTHYECKass TEPMOIUHAMUKA. TepMOIMHAMHUYECKOE PaBHOBECHE U TEMIIE-
parypa. KBa3ucraTuueckue mnpouecchl. Y paBHEHHE COCTOSHUS B TepMoJuHaMuke. OOpaTUMbIe U HE00-
patuMeble mporiecchl. BuyTpennsis sHeprus. Pabota u temiora. [lepBoe Hauano tepMoauHaMuKku. Ter-
J0eMKOCTb. YpaBHeHHe Maiiepa. M30xopuueckuit, n3o0apudeckuii, n30TepMHUECKUil, aquadbaTHuecKuit
MPOIIECCHI B UJICATBHBIX Ta3ax. (2 yaca).

Jlexuus 5. 3amkHyTBIE ITponiecchl (Lukibl). TernoBas mamuHa U e€ k.1.1. Lukn Kapao. Bropoi
3aKOH T€PMOJUHAMMKHU. DHTponus. MonekynspHo-KuHeTnueckast Teopus. OcHoBHOe ypaBHeHue MKT
JUIS 1aBJIEHUS UAEAIbHOrO raza. BHyTpeHHss1 3Heprus uaeanbHoro raza. CBsi3b TEIJIOEMKOCTH C YHC-
JIOM cTeneHel cBo0o bl MOJIEKYJ rasa. (2 yaca).

Jlexuust 6. Pacnipenenenre MakcBenia MOJIEKYJ HI€AIBHOTO ra3za. JKCIEpUMEHTaIbHOE 000CHO-
BaHHe pacrpeaenenus Makcseruia. bapomerpudeckas dopmyna. Pacnpenenenue bonbiimana. DneMeH-
Thl pu3nueckoi kuHeTuku. nddys3us, TenaonpoBoIHOCTh, BHYTPEHHEE TPEeHHE. DMIIUPHUECKUE ypaB-
HeHus nepeHoca: Puka, Pypre 1 HeroTona (2 vaca).

IIpakTnyeckoe 3ansitue 4. YpaBHEHNUE COCTOSIHUS M€AJIBHOTO ra3a. IlepBblii 3aK0H TepMOIMHA-
muku. TermoBeie mammHbl. [{ukn Kapro (2 gaca).

IIpakTuyeckoe 3anaTue S. fBneHus nepenoca. Pacnpenenenne Makcsemna. Pacnpenenenue
Bonwsiimana. (2 gaca).

JlaGopaTopHusblie pa6oTbl. JlabopaTopHble pabOTHI BHIIOIHIIOTCS MO TpauKy, B KOTOPBI BKIIO-
YeHbI JIBe pabOThI U3 CIIMCKA, IPUBEIEHHOTO HIKE.

JlabopaTopnasi padora Ne 9. Onpenenenue maccbl MOJIS BO3AyXa.

JlabGoparopuasi padora Ne 10. OnpeneneHre OTHOMEHUS MOJISIPHBIX TETUNIOEMKOCTEN BO3/yXa.

JlaGopatopuas padora Nell. Omnpenenenue ko3¢ uieHTa BHyTPEHHETO TPEHUS BSI3KOM KU~
Koctu 1o merony CTokca.

JlaGopaTtopunas pabGora Nel2. Ompenenenue kodp@uureHTa BHYTPEHHETO TPEHHS M CpeaHei
JUTHHBI CBOOOTHOTO TTpodera MOJIeKyJT BO3TyXa.
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JlabGoparopuasi padora Nel4. OnpeneneHre CKOPOCTH 3ByKa B BO3JyX€ M OTHOIIEHUSI MOJISP-
HBIX TEIJIOEMKOCTEH /JIsi BO3/lyXa METOJOM CTOSYUX BOJIH.

CamocrosiTesibHast padora 2. [loAroroBka K BBHIMOJIHEHHIO M 3aIIMTE Ja0OpaTOpHBIX paboT
(mpenBaputenbHas MpopabOTKa TMOPSAKA BBITOIHEHUS padOT, M3yYCHHE METOIUYECKUX yKa3aHUW |
Teoperuyeckoro marepuana) (6 dac). IlogroroBka k mpaktudeckum 3aHsATHsAM 3 yac. [loaroroBka k
nexuusM— 3 gac. (Bcero k teme 2 — 12 gac).

Texkymmii KOHTPOJIb — YCTHBIM ONpPOC MpPU MPOBEICHUH MPAKTUYECKUX 3aHITHUH, BHIOOpOUYHAs
MIPOBEPKA BBIMOJHEHUS JOMAIIIHETO 3aJaHusl, KOHCYJIbTUPOBAHUE 10 MPAKTUUECKUM 3aHATHUSAM, OLICHKA
10 pe3yJibTaTaM y4acTHsl B MHTEpAaKTUBHOI paboTe B ayTUTOPUU.

3. DJleKTpoOCTaTHKA.

Jlekums 7. Dnekrpocratuka. 3akoH Kynona. HanpsbkeHHOCTD anekTpoctatudeckoro moist. Hup-
KyJsiust 3nekTpocratuueckoro nois. Ilorenuunan. CBsizp HanpspKEHHOCTH € MOTEHLMaiIoM. Teopema
l"aycca nns monst B BakyyMe B MHTErpaibHON (hopMe U ee MPUMEHEHHUeE Ul pacueTa JIeKTPUUECKUX Mo-
neit. Teopema INaycca B quddepenmmansHoi Gopme. Diekrpudeckuii aumonb. [Tone munomns. Jurmons
BO BHEIIHEM 3JIEKTpUUecKOM mosie. [IpoBOIHUKY U TUANIEKTPUKU. [IUANEKTPUKHU B SJIEKTPUUECKOM I10-
ne. [lonsipuzanuus qusnekTpukoB. Bexrop nonspuszanuu (2 yaca).

Jlekums 8. Teopema I'aycca mist BexkTopa monspusanuu. Teopema [aycca uis ITHUANEKTPUKOB.
Bekrtop snekTpuieckoro cMemeHus (3MeKTpUIeckoi nHAYKIun). [usnexTpudeckas BOCIPUUMYHBOCTD
U AUDJIEKTPUYECKas MPOHUIIAEMOCTh BellecTBa. CEerHeTOANEeKTPUKH. DIIEKTPUIECKOe MoJie B OJTHOPO/-
HOM nmaniekTpuke. [Ipenomnenne nuanit BektopoB E n D Ha rpanuie pasgena AudneKTpukoB. [ panud-
HbIC YCJIOBHSI [UIsi BEKTOPOB HAMPSHKEHHOCTH DJICKTPUYECKOTO IMOJSI M AJNEKTPHUYECKOro CMeleHus. (2
qaca).

Jlexuust 9. IIpoBogHuKHM B 3nekTpudeckoM moje. [lorge BHYTpH M CHapyX U 3apspDKEHHOTO Mpo-
BOJIHMKA, Ha TPAHUIIE pa3jiesa MPOBOAHUK-ANAIEKTpUK. OCHOBHAS 3ajjauya 3JIEKTPOCTAaTUKU MPOBOJHU-
KOB. DJEeKTpocTaTHuecKas 3auura. EMKOCTh MPOBOJAHUKOB U KOHIEHCATOPOB. DHEPruUsl 3apsKEHHOTO
KOHJ/IEHCAaTOpa. DHEPTusi B3aMMOJCHCTBHS DIIEKTPHUYECKUX 3apsA0B. DHEPTUsl CUCTEMBI 3apsKEHHBIX
npoBOTHUKOB. OObEMHasI IUIOTHOCTh SHEPTUH HJIEKTPOCTATHYECKOT0 Mot (2 vac).

IIpakTuyeckoe 3ansitne 6. HanpspkeHHOCTh M MOTEHIMAN AJIEKTPOCTATHYECKOTO TOist. CBs3b
HanpsHKEHHOCTU ¢ moTeHuuanoMm. Teopema ["aycca juist mons B BakyyMe B MHTErpajibHOU (opme U ee
MIPUMEHEHHUE JJIs pacueTa JIEKTPUUECKHUX moJjeit (2 gaca).

IIpakTnuyeckoe 3ansitue 7. [lumnons BO BHEIIHEM 3JeKTpudeckoM noje. [lonme B AMdiIeKTpuUKe.
BekTop anmekTpryeckoro cMemeHus. Y CIIOBHSI UISI BEKTOPOB HAIMPSDKEHHOCTH AJIEKTPHUYECKOTO TIOJIS |
JIEKTPUUYECKOTO CMEIICHHsI Ha TPaHULIE pa3/iesia IMdJIEKTPUKOB. (2 yaca).

IIpakTuyeckoe 3ansaTue 8. EMKOCTh MPOBOJHMKOB M KOHAEHCATOPOB. DHEPTHS 3aPSIKEHHOTO
KOHJIeHCaTopa. DHeprus 3JIEeKTPOCTaTHIECKOTo 1o (2 Jaca).

JlabopaTopuble padotbl. JlabopaTopHbie paOOThI BBIMOIHSIOTCS M0 Ipa@uKy, B KOTOPBINA BKIIIO-
YeHbI 1B€ pabOTHI U3 CIIUCKA, IPUBEIEHHOTO HHUXKE.

JlaboparopHast pabora Ne25. M3ydeHne MporeccoB 3apsiKi | pa3psIKu KOHIEHCATOpa.

JlaGoparopHast  pabora Ne24. OmnpeneneHue eMKOCTH — KOHJAEHCAToOpa IMOCPEICTBOM
0aJUTMCTUYECKOTO rajlbBaHOMETpA.

JIaGoparopnas padota Ne30. M3yueHue 351eKTpoHHOTO ocumiIiorpaga.

JlaGopaTtopHas pabota Ne37. OmpeneneHue OTHOIICHUS 3aps/ia dJIEKTPOHA K €r0 Macce METOJIOM
OTKJIOHEHUS B SJIEKTPHUECKOM TOJIE.

CamocrosiTesbHas padora 3. [loAroroBka K BBITIOJIHCHHIO W 3alllMTE JIA0OPAaTOPHBIX pPaboT
(mpenBapuTenbHas mpopaboTKa MOPsSAKAa BBINOJHEHHUS PaldOT, M3ydeHHE METOAMYECKHX YKa3aHUU U
TeopeTrueckoro marepuana) (4 gac). [ToaroroBka kK mpakTudeckuM 3aHsaTusM - (3 gac). [Togroroska K
nexiusaM — 3 vac. BeimosiHeHne pacueTHoro 3amanus (2 yac). (Bcero k Teme Ne3 — 12 yac).
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Tekymuii KOHTPOJb — YCTHBIM ONMPOC MPHU MPOBEACHUM MPAKTHYECCKUX 3aHATHHA, BBIOOpOYHAsS
IMPOBEPKa BBIIOJIHCHUA AOMAIIHCTO 3alaHUA, KOHCYJIbTUPOBAHHUC MO MPAKTUYCCKHUM 3aHATUAM, OLCHKA
10 pe3yJIbTaTaM ydacTHs B MHTEPAKTHBHOW pabOTE B ayJUTOPHUH, KOHCYJIbTUPOBAHUE 10 PACUCTHOMY
3aJaHUIO.

Tema 4. IlocTOSIHHBIN 31eKTPUYECKHUH TOK.

Jlexuust 10. ITocrostHHBIA AnekTpuyeckuii Tok. Cria U MIIOTHOCTh TOKA. Y PaBHEHUE HEIPEPHIB-
HOCTH JUIs TDIOTHOCTH TOKa. 3akoH Oma B mHTErpainbHoi u nuddepennunanbaoi popmax. 3akoH Hkoy-
ns-Jlenna. 3akon Bupemana-®pania. DIeKTpoaBIKYIIAs cujia UcTouyHuKa Toka. [IpaBmima Kupxroda
(2 gaca).

IIpakTuyeckoe 3anaTue 9. 3akon Oma B MHTErpanbHOU U AuddepeHnnanbHon hopmax. 3akoH
Jxoyns-Jlenua. [lpaBuna Kupxroda. (2 gaca).

JlaGopaTopHusblie pa6oTbl. JlabopaTopHbie pabOTHI BHIIOIHSIOTCS 1O TPaQUKy, B KOTOPBIH BKITIO-
YeHbI JIBe pabOThI U3 CIIMCKA, TPUBEICHHOTO HIKE.

JIaGoparopHast padora Ne 21. M3ydeHue 37IeKTPUUYECKOTO COMPOTUBIICHHUS METOJIOM aMIIEpPMETpa
1 BOJIbTMETDA.

JlaboparopHass paGora  Ne22. V3ydeHue 3aBHCHMOCTH MOIIMHOCTH HCTOYHHKA TOKa OT
COIPOTUBIICHUS HATPY3KHU.

JlaboparopHast pabora Ne23. DkcniepuMeHTAIBHOE U3ydeHUEe 0000IeHHOT0 3akoHa OMa.

JlaboparopHas pabota No26. M3ydyeHne xapakTepUCTUK BaKyyMHOTO JIMOJa U MPOBEpPKA 3aKOHA
«TPEX BTOPBIX».

JlaGoparopHast pabora Ne 32 CHsATue pe30HAHCHON KpHBOW Koje0aTeIbHOro KOHTYpa H
orpezesieHue ero T00pOTHOCTH

JIaGopatopHast paGora Ne33 V3ydyeHue pellakCallMOHHBIX KoJIeOaHHN B CXeMe C HEOHOBOM
JIaMIoin

JIaGoparopHas pabora Ne34 OmpeneneHue eMKOCTH KOHJIEHCATOpa METOJOM IMepHOANYECKON
3apsIIKH U Pa3psiIKh

JIaGoparopHast pabota Ne35 M3ydeHue sIBIEHUS TEPMOAIEKTPOHHOW SMUCCHHM U OIpeAeeHHe
paboThI BBIXOA JIEKTPOHA

JIaGoparopHas pabota Ne 36 M3yueHue pe3oHaHca HaNpsKEHUH B IOCIEA0BATEIbHOM KOHTYpE

CamocrositesbHass padora 4. [loaroroBka K BBHIMOJIHEHMIO M 3aIIMTE J1a0OpaTOPHBIX paboT
(mpenBapuTenbHas MpopaboTKa MOpPsAKAa BBHINOJHEHHUS Pa0dOT, W3yuyeHHE METOJMUYECKUX YKa3aHUU U
Teoperrueckoro Matepuaia) ( ugac). [lomroroBka k mpaktudeckum 3aHsTusM (2 dac). [lomroroBka k
JeKusaM — 2 gac. (Bcero k Teme Ned — 12 yac).

Texymmii KOHTPOJIb — YCTHBIM ONpOC MpU MPOBEAEHUHM NMPAKTUYECKUX 3aHITHUHA, BHIOOpOUYHAs
MIPOBEPKA BBIMOJIHEHUS JOMAIIIHET0 3a/laHusl, KOHCYJIbTUPOBAHUE MO MPAKTUYECKUM 3aHSATHSIM, OLEHKA
M0 pe3yabTaTaM y4dacThsi B HHTEPAaKTUBHOW paboTe B ayIUTOPHH, KOHCYIBTHPOBAHHUE 10 PACYCTHOMY
3aJJaHUIO.

Tema 5. Marueruzm

Jlekuust 11. MarnuTtocratuka. MarHuTHOE B3aUMOJICHCTBUE IMOCTOSHHBIX TOKOB. 3akoH buo-
Cagapa-Jlannaca. Bektop MmarHuTHOM MHAYKUUK. [[puHIMN Cynepno3uivu Jjisl BEKTOpa MHAYKIMU. 3a-
koH Ammnepa. Cuna JlopeHua. MarHuTHoe IoJsie IpsSIMOrO M KpPYrOBOTO TOKOB. J[BHJKEHUE 3apsiioB B
AJIEKTPUIECKUX M MATHUTHBIX MOJISIX. Teopema o MUPKYISIUY (3aKOH MOJTHOTO ToKa) (2 Jaca).

Jlexuust 12. MarHuTHBIII MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TOKOM B MarHMUTHOM mojie. Mar-
HUTHOE T0JI€ B BemecTBe. HamarnnuyeHnne MarHeTMKOB. MarHuTHasi BOCOPUUMYNBOCTG. J[MaMarHeTuku
1 napamardetuku. [Ipuposa HaMarHMYEHHOCTH JIMa- ¥ MapaMarHeTUKOB 3aKOH IMOJIHOTO TOKA B MarHe-
TuKe. HanpspkeHHOCTh MarHUTHOTO TT0JIs. MarHuTHas MPOHUITAEMOCTh (2 yaca).

7



I |

 Bnnan
Pabouas npoepamma oucyunnunvt 51.58 « Dusuxar X _}
Man_

Jlekums 13. @eppomarnetuku. ['paHrUHbIE YCIOBHS Ha MOBEPXHOCTH pa3jieia IBYX MarHeTHKOB.
OObemMHas MIIOTHOCTh YHEPIMH MAarHUTHOTO TOJISL B BELIECTBE. DJIEKTPOMAarHUTHAs WHAYKIui. DeHo-
MEHOJIOTHS 3JeKTpoMarHuTHoi uHAyKuuu. [IpaBuno JleHua. YpaBHEeHHE 3IEKTPOMArHUTHOM HHIIYK-
uuu. CamonHaykius. HIyKTUBHOCTB cojieHou A (2 vaca).

Jlekums 14. PaboTa no nepeMenieHuIo KOHTypa ¢ TOKOM B MArHUTHOM I10Jie. DHEPrus MarHUTHO-
ro nojs B HepeppomMarHuTHOM cpene. YpaBHenuss MakcBemna. Tok cmemenus. BuxpeBoe anekTpuue-
ckoe moje. [lonHas cucrema ypaBHeHHE MakcBemia B mMHTErpaibHOi (opme. Cuctema ypaBHEHUM
Makcgeinna B auddepenunanbaoit popme (2 gaca).

IMpakTnyeckoe 3ansatue 10. 3akon buo-Capapa-Jlaraca. BekTop MarHuTHOM MHIYKIMU. 3aKOH
Awmnepa. Cuia Jlopenna. [lpuniun cynepno3unuu st BEKTOpa UHAYKIMU. J[BH)KEHUE 3apsA0B B 3JIEK-
TPUYECKHUX M MAarHUTHBIX MOJISIX. (2 "aca).

IIpakTuyeckoe 3ausitue 11. KoHTyp ¢ TOKOM B MarHUTHOM I10JI€. 3aKOH MOJHOTO TOKAa B MarHe-
THKe. HanmpsbkeHHOCTh MarHUTHOTO TOJIsl. MarHuTHas MPOHUIIAEMOCTHIO (2 daca).

IIpakTnueckoe 3ansitue 12. YpaBHeHue 3yieKTpoMarHuTHOW uHAykuu. Camounnaykuus. MH-
JOYKTUBHOCTB COJICHOU A DHEPTUsl MAarHUTHOTO OIS B HeheppoMarHuTHoil cpeze. (2 yaca).

JlaGopaTopHusblie padoTbl. JlabopaTopHbie pabOTHI BHIIOIHSIIOTCS MO TPapuKy, B KOTOPBIH BKIIIO-
YeHbI TPU PabOTHI U3 CIHCKA, IPUBEACHHOTO HIDKE.

JlaboparopHast pabora Ne27. MccnenoBanue MarHUTHOTO TTOJISI COJICHOMIA.

JlaboparopHas pabora Ne28. MccrnenoBaHue MarHWTHOM MHAYKIUHU B jKelle3e OalIuCTUYECKUM
METOJIOM.

JlaboparopHas pabora Ne29. OnpezeneHue OTHOLIECHHUS 3apsa JIEKTPOHA K €ro Macce METOJIOM
OTKJIOHEHHS] B MATHUTHOM TIOJIE.

JIaGopartophas pabota Ne31 Mzyuenue s¢¢pexra Xomnna

CamocrositesbHass padora S. [loAroroBka K BBIMOJIHEHHMIO M 3aIIMTE J1a0OpaTOPHBIX paboT
(mpenBapuTenbHas MpopabOTKa MOpPsIKAa BBIMOJHEHHUS paldOT, M3ydeHUE METOAMYECKHX YKa3aHUH U
Teoperudeckoro marepuana) (6 gacos). [ToaroroBka kK mpakTHUECKUM 3aHATUSAM (4 yac). BeimonHeHHE
pacdetHoro 3amanus (2 gac). [ToarotoBka K JiekiusiM — 6 gac. (Bcero k reme Ne5 — 20 uac).

Texkymmii KOHTPOJIb — YCTHBIM ONpOC MpU MPOBEACHUHM NMPAKTUYECKUX 3aHITHHA, BHIOOpOUHAs
IIPOBEpPKA BBIMOJIHEHUS JJOMAIIIHETO 3a/laHusl, KOHCYJIbTUPOBAHUE MO MPAKTUYECKUM 3aHSATHSIM, OLEHKA
[0 pe3y/ibTaTaM y4acTusi B MHTEPAKTUBHON padOTe B ayIUTOPUH, KOHCYJIbTUPOBAHUE IO PACUETHOMY
3aJJaHUIO.

Tema 6. Ko1e0anus v BOJIHBI.

Jlekuus 15. T'apMmonnyeckue xoneOanus. AMIUIUTYAA, yacToTa U (aza xonedanusi. CroxeHue
koseOanuit (6uenusi, ¢purypsl Jluccaxy). ['apmonnueckuit ocummsatop. AuddepenunansHoe ypaBHe-
HUE TapMOHUYECKOI0 OCIMIIIATOPA M €ro perieHne. MexaHn4eckue U 3JeKTPOMAarHuTHbIE KOJIeOaHusl.
OHeprusa kosiebanuii CBoOoIHBIE 3aTyXarolue KojeOaHus ocuuuiaTopa ¢ norepsmu. Jlorapupmuue-
CKui gekpeMeHT. JJoOpoTHOCTh. (2 yaca).

Jlexuus 16. BeiHyXIeHHBIC KOJIeOaHus. AHAIN3 M CHHTE3 KOJICOAHUM, MTOHATHE O CIICKTPE KOJIe-
Oanwmii. CBsizaHHbIe KoNeOaHus. Bonabl. BonHoOBoe aBmkeHHe. YpaBHEHHE IJIOCKONW TapMOHHYECKOMH
BOJIHBI. J[JTMHA BOJIHBI, BOJHOBOE YHCIIO, (a3oBasi CKOPOCTh YNPYrue BOJHBI B razax XHUAKOCTAX U
TBepAbIX Tenax. [lonspusanus BoiH. (2 yaca).

Jlekuust 17. DnekTpoMarHuTHble BOJHBI. BoIHOBOE ypaBHEHME ISl 3JIEKTPOMArHUTHOTO IOJI.
OcCHOBHBIE CBOWCTBA 3JIEKTPOMATHUTHBIX BOJH. DHEPIHUs IEKTPOMAarHuTHbIX BOJH. BexTop IlolHTHH-
ra. latencuBHOCTh BoJHBI. UHTEepdepenius BoaH. CTosiune BoJHBI. KOrepeHTHOCTh 1 MOHOXPOMATHY-
HOCTb. (2 yac).

IIpakTuyeckoe 3ausitue 13. 'apmonnueckne konedanusi. CBOOOTHBIC 3aTyXarolIue KoJeOaHus
OCLMIIIATOpA ¢ moTepsamu. JlorapudpmMudeckuil 1eKpeMeHT. YpaBHEHHE IIOCKON rapMOHUYECKON BOJI-
HEI. (2 Jaca).
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JladopaTopubie pa6oThl. JIabopatopHbie paOOThI BBIIOIHSIOTCS 1O TpaduKy, B KOTOPBIA BKIIIO-
YEeHBI TPU PAOOTHI U3 CIIUCKA, TPUBEICHHOTO HUXKE.

JlaGopaTopHas padota Ne 5. M3ydeHue koneOaHuil MAaTEMaTHYECKOTO MasiTHHKA.

JlaboparopHast pabota Nel3. M3yueHue cOOCTBEHHBIX KOJICOAHUI CTPYHBI METOJIOM PE30HAHCA.

JlaGopaTopHas pabora Ne 41. OmnpeneneHue IJIUHBI CBETOBOM BOJIHBI C IOMOIIBIO OHUITPU3MBI
®peneis.

JlabGopaTopHas pabora Ne 42. OmnpeneneHue JJIMHBI CBETOBOM BOJIHBI ¢ TTOMOIIBIO KoJiell HeroTo-
Ha.

JlaGopaTopHas pabota Ne44. OmnpenerieHne JJIMHBI CBETOBOW BOJTHBI METOJIOM JAU(PPAKIIUUA OT OJ-
HOU LIENU

CamocrosiTesibHast padora 6. [loArotoBka K BBHIMOJTHEHHIO M 3alIMTe J1a00OpaTOPHBIX paboT
(mpenBaputTenbHas MPopabOTKa TOPsAKA BBITOJHEHUS pa0dOT, M3ydeHUE METOJWYCCKUX YKa3aHUU W
TeopeTrueckoro marepuana) (4 gac). [loarotoBka K mpaktuueckomy 3ausatusM (2 gac). [Toarotoska k
nexusaM — 4 gaca. (Bcero k reme Ne6 — 10 gacos).

Texkymmii KOHTPOJIb — YCTHBIM ONpPOC MpU MPOBEACHUM MPAKTUYECKUX 3aHATHM, BHIOOpOUYHAS
MIPOBEPKA BBIMIOJHEHUS JOMAIIIHETO 3aJaHusl, KOHCYJIbTHPOBAHUE 10 MPAKTUYECKUM 3aHSATHUSM, OLICHKA
M0 pe3yibTaTaM y4acTus B MHTEPAKTUBHON paboTe B ayJUTOPUHU, KOHCYJIbTUPOBAHUE MO PACUETHOMY
3aJIaHUIO.

Tema 7. OnTHka.

Jlexuust 18. Cserosie BosHbl. OnbIT FOHra. MHTephepeHnonHoe mojie OT ABYyX TOYEUHBIX HC-
TOYHUKOB. ONTHYECKUE CXEMBI JJIsl HaOoieHus: nuTeppepenunu. atepdepeHnyst B TOHKUX MJICHKaX.
Wnutepdepomerp Maiikenbcona. Judpakuus BonH. [Tpunnun [oitrenca-®penens. Meron 300 Opene-
as1. (2 gac).

Jlexuus 19. Tudppaxuus Openens Ha npoctedmmx nperpanax. Judpakuus @paynrogepa. Au-
(dpaxkmoHHas pelleTka Kak CleKTpalbHbIi npuodop. [loHstue o romorpaguueckoM MeToie MOTyYEHUS
U BOCCTaHOBJEHHUs n3oopakenuit [lonsgpuzoBannslii cBeT. @opma U cTENeHb MOJIAPU3ALMA MOHOXPOMa-
TUYeCKuX BOJH. [lomyuenne u ananu3 TMHEWHO-TIOJIIPU30BaHHOTO CBETA. (2 Jaca).

Jlexuus 20. Jluneitnoe npymydenpenomienue. [IpoxoxaeHue cBera yepes JMHEiHbIE (a30BbIe
IIacTUHKH. MlcKyccTBeHHas onTuyeckas aHu3oTponus. ®oToynpyrocts. DNEeKTPOONTHYECKUE U MarH -
toontuyeckue 3¢pdexts! [lornomenue n gucnepcust BoaH. GEeHOMEHOJIOTHS MOTJIOMICHUS U IUCTIEPCUH
ceeta. HopmanbHast u anomanbHas aucrniepcusi. Kimaccuueckast anekTpoHHas Teopust gucnepeuu. Pacce-
sHue cera (3 yaca).

IIpakTuyeckoe 3ausitue 14. Untepdepenmnus Bonn. Jdudpakuus BorH. dudpakirnoHHas pemier-
ka. KoHTponbHas paboTa 1o reme npaktuueckoro 3anatus 13. (2 gaca).

IIpakTuyeckoe 3ansitue 15. IlomspusoBanuseiil cBer. llornmomenne um nucnepcus BonH. Kow-
TpoJibHAs paboTa Mo TeMe MpaKkTUuYecKkoro 3ausaTus 14. (2 yaca).

JlabopaTopuble padotbl. JlabopaTopHbie paOOThI BHIMOIHIIOTCS MO rpapuKy, B KOTOPBIA BKITIO-
YeHbI TpU pabOThI U3 CIIUCKA, IPUBEJCHHOTO HUXKE.

JlabopaTtopHas pabota Ne 43. MccnenoBanue 3aBUCHMOCTH TTOKa3aTels IPEIOMIICHUST BO3yXa OT
JIaBJIEHHsI ¢ IOMOIIBI0 HHTEepPepomeTpa Pernes .

JlabopaTopHnas pabora No 45. OmpenenceHue JJIWHBI CBETOBOM BOJHBI TPU  MTOMOIIU
T(QPaKIUOHHON PELIETKH.

JlabopaTtopHas padota Ne 46. M3ydyeHue 3aKOHOB MOJISPU3AIIMN CBETA.

JIaboparopHast pabota Ne 47. UccnenoBanue NUCIEPCHH CTEKISTHHON MTPU3MBL.

JlabopaTtopHas pabota Ne48. MzydueHue aucnepcun.

CamocTosiTebHasi padora 7. IloAroToBKa K BBITOJHEHHIO M 3aLIUTE J1A0OOPATOPHBIX pPadbOT
(mpenBapuTenbHas MpopabOTKa MOpPsAKAa BBINOJHEHHsS PadOT, W3ydE€HHE METOAMYECKMX YKa3aHUH U
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Teoperrueckoro marepuana) (8 gac). IloaroroBka K mpakTHueckuM 3aHsaTHsM (4 gaca). Beimonnenue
pacuerHoro 3amanus (3 yac). [logroroBka k yiekiusiM — 4 gac. (Bcero k Teme Ne7 — 19 gacos).

Tekymuii KOHTPOJIb — PE3yJbTAaThl KOHTPOJIBHOU pabOTHI IO TEME 7, YCTHBIN ONPOC MPHU MPOBE-
JICHUU TIPAKTUYECKUX 3aHSITHI, BEIOOPOUYHAs MTPOBEPKA BBHIMOJHEHUS JIOMAITHETO 3a/IaHUsl, KOHCYJIbTH-
pOBaHME MO MPAKTUYECKUM 3aHATHUSM, OLEHKA IO pe3yjabTaTaM y4acTusi B MHTEPAaKTHBHOW paldoTe B
ayJIMTOPUH, KOHCYJITUPOBAHUE IO PACUETHOMY 33JIaHHUIO.

Tema 8. KBantoBas ¢pusuxa.

Jlekuus 21. KBaHTOBBIE CBOWMCTBA AJIEKTPOMATHUTHOTO M3JIy4eHUs. TerioBoe U3ydyeHUe U Jt0-
MuHecteHIMs. CreKTpallbHble XapaKTePUCTUKHU TEIIOBOro M3nydeHus. AOCOIIOTHO YepHOe Telo. 3a-
koHbl Kupxroda, Credana-bonsiiMana u 3akoH cMmenienus Buna. @opmyna Penes-J[xuHca n «ynsTpa-
(duoneroBas katactpoday. (2 yaca).

Jlekuus 22. I'nnote3a kBantoB. @opmyna [Inanka. KBanTtoBoe 00BsICHEHHE 3aKOHOB TEIIOBOTO
usznyuenus. KopmyckynsapHo-BoiaHOBO# ayanu3Mm cBeta. ®otodaddext u addexr Komnrona. YpaBuenue
OnHmreitna st porodddexra. OnbiT bote. DnemeHTh KBaHTOBOM MexaHuku. ['mmoresa ne bBpois.
Omnsitel [IpBuccona u Jxxepmepa. Judpakius mukpouyactuil. (2 gaca).

Jlexuus 23. [Ipuauun Heonpenenennoctu I 'elizendepra. BoaHoBas GyHKINSA, €€ CTAaTUCTUYECKUI
CMBICII U YCJIOBHS, KOTOPbIM OHAa JIOJKHA YAOBIETBOpATh. YpaBHeHue lllpenunrepa. CrauumoHapHoe
ypaBuenue llIpenunrepa. Yactuiia B 0IHOMEpPHOM MOTEHIIMAIBHOM siMe. OTHOMEPHBIN MOTEHIIUATBHBIN
Oapbep (2 yaca).

Jlexuus 24. CranmonapHoe ypaBHenue lllpenunarepa mis atoma Bogopoaa. BoiaHoBeie GyHKINN
U kBaHTOBBIE uncna. @opmyna bansmepa. KBanToBO-MexaHnueckoe onucanue aroMoB. IIpaBuia or6o-
pa JUlsl KBAaHTOBBIX NepexonoB. JIuHeiuaTeie criekTpbl aToMoB. ONTHYECKHE KBAaHTOBBIE I'€HEPATOPHI.
CrioHTaHHOE ¥ MHAYLIMPOBAHHOE U3JIy4YeHUE. YCIIOBUE YCUIIEHUS U IeHepaliy cBeTa. (2 Jaca).

IpakTuyeckoe 3ansaTue 16. TeroBoe m3nyuenue. YpaBHeHue DWHIITEHA 118 GoTtodrddexra.
(2 gaca).

IIpakTnueckoe 3anstue 17. ®opmyna ne bpoitna. [Ipunnun Heonpenenennoctu I'elizenodepra.
Cramonaproe ypasHenue Llpeaunnrepa. KontposbHas paboTa 1mo Teme mpakTudeckoro 3ansatus 16. (2
qaca).

JlaGopaTopHusbie padoTshl. JlaGopaTopHble pabOTHI BBITOIHAIOTCS 1O TpaduKy, B KOTOPBINA BKIIIO-
YeHbI TPU pabOTHI U3 CIMCKA, IPUBEACHHOIO HIKE.

JIaGoparopnas pabota Ne 49. MccnenoBanue TemI0BOr0 U3JIy4SHHUS.

JlabopaTtopHas pabota Ne 50. M3mepeHne BHICOKUX TEMIEPATyp C OMOIIBIO ONMTHYECKOTO TUPO-
MeTpa.

JlabopaTtopHuas padota Ne 51. Mzy4uenue 3akoHoB poTorddexra.

JIaGoparophas pabota Ne52. Buemnuit porosddexr.

JlabopaTtopHas padota Ne53. 3yuenue criekTpa BOgopoa.

JIaGoparopHas pabota Ne54. Mzyuenue napaMeTpoB JIa3€pHOTO U3ITyYSHHS

CamocrositesbHass paGora 8. [loAroroBka K BBIMOJIHEHHMIO M 3alIMTe J1a00OpaTOPHBIX paboT
(npenBapuTenbHas mpopaboTKa MOPsIIKA BHITOJHEHUS paboT, U3yYeHHE METOIMYECKUX YKa3aHUH U Te-
perudeckoro Matepuaia (8 4yac). [loarotoBka Kk MpakTUYECKUM 3aHATUsAM (4 yaca ). BeimonHeHue pac-
gyetHOro 3aaanus (2 vac). [logroroska k snekuusm — 8 yac. (Bcero k Teme Ne§ — 22 yac).

Tekymuii KOHTPOJIb — YCTHBIM OMPOC NMPH MPOBEACHUH MPAKTHYECKUX 3aHATHHA, BHIOOpOUYHAsS
IIPOBEPKA BBIMOJIHEHMS JOMAIIHETO 3a/laHusl, KOHCYJIbTUPOBAHUE 10 MPAKTUYECKUM 3aHATHUSAM, OLIEHKA
M0 pe3yibTaTaM y4acTus B MHTEPAKTUBHON padOTe B ayIUTOPUHU, KOHCYJIbTUPOBAHUE MO PACUETHOMY
3aJIaHUIO.
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Tema 9. Sinepuas pusuka.

Jlexmus 25. Onwitel Pezepdopna o paccesHuto anbda-yactuil. SAnepHas monaens atoma. Coctan
aTOMHOTO si7jpa. XapaKTepUCTHKU sApa: 3apsall, Macca, SHEPrusl CBA3M HYKJIOHOB. PagnoakTHBHOCTB.
Bunbl 1 3akOHBI paiMOaKTUBHOTO M3MydeHus. SnepHeie peakuuu. [enenue saep. Cunres saep. (2 ua-
ca).

Jlekmus 26. JlerekTupoBaHue SACPHBIX U3TydeHUH. [ToHATHE O TO3UMETpUH U 3alIUTe. DIIEMEH-
TapHble YacTUlpl. OyHIAMEHTAIbHbBIE B3aUMOJEHCTBUS U OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YaCTHULL.
Yactuiel u antryacTuilsl. Jlentonsl u aaponsl. KBapku. Dnektpocinaboe B3aumoaeicTeue (2 yaca).

IpakTuyeckoe 3ansaTue 18. PagmoaktuBHOCTh. BUIBI U 3aKOHBI paguOaKTUBHOTO HM3ITYUYECHUSI.
SAnepHble peakuu. (2 yaca).

CamocrosiTetbHast padora 9. [lonroroBka k mpakrudeckomy 3aHstuio (2 yac). [ToaroroBka k
nekuusaM — 5 yac. (Bcero k Teme Ne9 — 7 yac).

Texyummii KOHTPOJIb — Pe3yIbTaThl KOHTPOJIBHON pabOThl IO TeMe 9, YCTHBINA OIPOC MPU IIPOBE-
JICHUH MPAKTUYECKUX 3aHATUN, BEBIOOpPOYHAS MPOBEPKA BHIMOIHEHHS IOMAIIIHETO 3aJaHusl.

Tema 10. ®uznyeckass KapTUHA MUPA.

Jlexuust 27. OcoOEHHOCTH KJIACCMUECKOW M HEKJIacCuuecKo (us3uku. MeTononorus coBpeMeH-
HBIX HAYYHO-HCCIIEOBATENBCKUX MpOrpamMM B obnactu ¢pusznku. OCHOBHBIE TOCTHKECHUS U TPOOIEMBI
cyobsanepHoi ¢pusuku. [lonbiTku o0bequHeHUs QyHIaMEHTaNbHbBIX B3aUMOACHCTBUI U CO3/1aHUS «TEO-
pun Bcero». COBpeMEHHbIE KOCMOJIOIMYECKUE MpecTaBiIeHus. JJocTuxKkeHns: HaOII0AAaTeNbHOM acTpo-
HoMmHH. TeopeTnyeckue KOCMOJIOTHYECKUE MOJEIU. AHTPONHBINA NMPUHLMIL. PeBOIIOLNOHHBIE H3MEHE-
HUS B TEXHUKE U TEXHOJIOTUSX KaK CIEACTBHE HAayYHBIX JOCTHKEHUH B oOsacTu Qu3uku. Ousnueckast
KapTHHA Mupa Kak ¢unocodckas kareropus. [lapagurma HeroToHa U 3BOJIOIMOHHAS Mapaaurma (2 ya-
ca).
IIpomexyTouyHas aTrecTanys N0 JUCHHUILINHE: IK3aMeH

DK3aMeH MPOBOJIUTCS BO BTOPOM CEMeCTpe B COOTBETCTBHHM ¢ [lonokeHneM o 3a4eTHOM U 3K3a-

MeHannoHHOH ceccusix B HUY MOU u uHCcTpyKTUBHBIM ncbMoM OT 14.05.2012 r. Ne 21-23.

Hrorosas arrecrauus no JMCUMILINHE: JK3aMeH

W3ydyeHne NUCHUIUIMHBI 3aKaHUMBAETCS SK3aMEHOM. DK3aME€H IPOBOJUTCS B COOTBETCTBUHU C
[TonoxxeHneM o 3aueTHOW M 3K3aMeHalMoHHOH ceccusix B HUY MOU u MHCTPYKTUBHBIM ITUCBMOM OT
14.05.2012 r. Ne 21-23.

5. MepeyeHb y4yebHO-MeTOQUYECKOro obGecneyvyeHUsi ANA CaMOCTOATeNbHOW paboTbl
oby4arowmxcs No gucumnivHe

Jiis obecriedeHnst caMOCTOATEILHON PabOTHI pa3paOdOTaHBI:

KOHCIIEKT JICKIIHI 110 JUCITUILIINHE;

METOJIMYECKUE yKa3aHUs MO CaMOCTOSTENbHON paboTe MpU MOATOTOBKE K MPAKTUYECKHM 3aHSATUSM U
nabopaTOpHBIM paboTaM, BBITIOJIHEHHIO PACUETHOTO 3a/IaHusl (CM. 11.7).
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6. ®oHA OUEHOYHbLIX CPeACTB ANnA NpoBeAeHUs NMPOMEeXYTOYHOW aTTecTauum obyuato-
wuxca no gucuuniimHe

6.1. NepeyeHb KOMNETEHL N C YKazaHUeM 3TanoB ux hopmmpoBaHus

JlucuuiuinHa HampasieHa Ha (OpMHUpOBaHUE OOIMIEKYIBTYPHBIX U HPO(PECCHOHATBHBIX KOMIIE-
TEHINH:

OK-7 - ciocoOHOCTBIO K CAMOOpTaHU3aIMU M CaMOOOPa30BAHHIO

OIIK-4 moHMMaHHWEM CYIIHOCTH ¥ 3HAYCHUS UHPOPMAIIUU B Pa3BUTHH COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTBIO TOTY4aTh U 00pabdaThiBaTh MH(OOPMAIHIO M3 PA3TUYHBIX HICTOYHUKOB, TOTOBHOCTHIO M H-
TEPIPETUPOBATH, CTPYKTYPHPOBATH U 0(OPMIIATH HHPOPMAIIUIO B JIOCTYITHOM JUISI IPYTUX BUJIE.

1. ®opMupoBaHHe U pa3BUTHE TEOPETUUECKUX 3HAHUM, IPETYCMOTPEHHBIX YKa3aHHBIMU KOMIIE-
TEHIMSIMU (JIEKIIMOHHBIC 3aHATHSI, CAMOCTOSITeNIbHAsI paboTa CTYJCHTOB).

2. IlpuoOpereHne M pa3BUTHE MPAKTUUYECKHX YMEHUH, MPEIYCMOTPEHHBIX KOMIIETEHLHUSIMU
(mpakTHYECKUE 3aHATHUS, Ta00paTOPHBIC PabOThI, CAMOCTOSATENIbHAS pa0d0OTa CTYJICHTOB).

3. 3akpemieHue TeOpeTUUECKUX 3HAHUM, YMEHUI U MPaKTUYECKUX HABBIKOB, IPEYCMOTPEHHBIX
KOMIICTECHIMSIMH, B XOJIC 3alHUT JIAOOPAaTOPHBIX padOT, pEIICHHUS KOHKPETHBIX TEXHHYECKUX 3a/1a4 Ha
MPAKTUYCCKUX 3aHATUAX, BBIITOJTHCHHA paC‘IéTHOFO 3adaHusd, YCHGHIHOﬁ cayu 3K3aMCHa.

4. YKka3aHHbIC KOMIETCHIIUN (OPMHUPYIOTCS COBMECTHO C U3YyYCHHEM U JPYTrUX Y4EOHBIX U C-
IMUIJINH.

6.2 OnucaHne nokasarenen wm KputepuneB oOLeHUBaAHUA KOMNeTeHUUN Ha Pa3NINYHbIX
dTanax ux q)OpMVIpOBaHMFI, onuncaHusa wkKan oueHnBaHusa

ChopMupoBaHHOCTh KOMITETEHIIMH B paMKaX OCBOEHHsI JaHHOW JMCLUIUIMHBI OIIEHUBAETCS 10
TPEXypPOBHEBOH ILIKAJIE:

- TIOPOTOBBIM YPOBEHD SIBISETCS 00S3aTENBHBIM JUIS BCEX OOYUYarOIUXCs 10 3aBEPLUICHUH OCBOE-
HUS TUCIUTUTHHEL,

- IPOJIBUHYTHIH YPOBEHb XapaKTepU3yeTCs MPEBbIIICHUEM MHUHHUMAJBHBIX XapakTepUCTHK chop-
MHUPOBAaHHOCTH KOMITETEHIIMH IO 3aBEPIICHIH OCBOCHUS U CIIUTLIIHEI,

- TAJIOHHBIA YPOBEHb XapaKTEPU3YETCs] MAKCUMAJIbHO BO3MOXKHOW BBIPQ)KEHHOCTBIO KOMITETEH-
[IUH U SBJSIETCS BAXKHBIM Ka4€CTBEHHBIM OPHEHTHPOM TSI CAMOCOBEPIICHCTBOBAHUSI.

[Tpu pocratouHoM KauecTBe ocBoeHUs Ooiee 80% MpUBEACHHBIX 3HAHWH, YMEHUN U HaBBIKOB
MPEToIaBaTellb OIIEHUBACT OCBOCHHUE IAaHHOW KOMIIETCHITUH B paMKaxX HACTOSIIECH MUCIUILTMHBI Ha 3Ta-
JIOHHOM YpPOBHE, ITpH O0CBOEeHUH Oosiee 60% NpUBEICHHBIX 3HaHUH, YMEHHUI U HaBBIKOB — Ha MPOJIBUHY-
TOM, IIpu ocBoeHuu Oosee 40% npuBeICHHBIX 3HAHUN, YMEHHUI U HaBBIKOB - HA TOPOTOBOM ypoBHE. B
MIPOTHBHOM CJIydae KOMIIETEHIUS B paMKaX HACTOSIIIEH TUCIMIUIMHBI CYMTACTCS HEOCBOCHHOM.

YpoBeHb cPOPMHUPOBAHHOCTH KaXKJOW KOMIIETEHIIMH Ha PA3IMIHBIX dTarmax ee GOpMUPOBaHHUS B
nporecce OCBOSHHs JAaHHOW JUCIMILIMHBI OLIEHUBAETCS B XOJI€ TEKYLIEr0 KOHTPOJS YCHEeBAaeMOCTH U
MIPEICTABIICH PA3INYHBIMI BHJIAMH OIICHOYHBIX CPEJICTB.

IIpu ouenke ypoBHs copmupoBaHHOCTH KomnereHnu OK-7, xapakTepu3zyeMoil «CrocoOHOCThIO
K CaMOOpraHu3allud U caMooOpa30BaHHIO», MpErojaBaTesieM OLEHUBAETCS cojeprkaTelibHas CTOpPOHA
BBINOJIHEHUS J1a00paTOPHBIX paboT M KayecTBO MaTepHaioB, IPUBEACHHBIX B OTYETaX CTyJEHTa IO Jia-
OopaTOpHBIM paboTaM, MPAKTUYCCKUM 3aHATHSAM, pacueTHO-TpadhuuecKuM pabdoTaMm. YUHUTHIBAIOTCS
TaKKe OTBETHI CTYACHTA Ha BOMPOCHI HA COOTBETCTBYIOIIMX BHIAX 3aHATHN MPU TEKYIIEM KOHTPOJIE —
YCTHBIX ONpOcax, 3allUTax JabopaTOpHbIX padoT U pacueTHO-TpapUUECKUX 3a/laHuil, OTBETAaX Ha Mpak-
THUYECKUX 3aHATUSX, TIPU MPOBEJCHUN KOHCYIbTAIIHMA.

[TpuHuMaeTcs BO BHUMaHUE

3HAHMe 00YUYaIOIMIUMUCS:

- OCHOBHBIX (PU3MUYECKUX SIBICHUH U OCHOBHBIX 3aKOHOB (DU3MKH; IPAHUIl UX TPUMEHUMOCTH,

12



i

SRS
Pabouas npoepamma oucyunnunvt 51.58 « Dusuxar e 4§ }
vMan_

- (hyHIaMEHTaIbHBIX (PU3NUECKUX ONBITOB U UX POJIHU B Pa3BUTHH HAYKH,

yMeHHe 00y4aromuxcsi:

- IPUMEHATh 3aKOHbI PU3UKU B  BaXHEHIIMX  INPAKTHUECKUX MPUIIOKEHUAX

- OOBACHATH OCHOBHBIE HAOIIOZAaeMble MPHUPOJHBIC M TEXHOTCHHBIC SIBICHHUA U IPPEKTH C
NO3ULIMH QyHIAMEHTAIBHBIX (PU3MUECKUX B3aUMOJCHCTBHUH,

- HCIOJIb30BaTh pa3IMYHble  METOMUMKM  (U3NYECKUX M3MEpeHHH U 00paboTKu
9KCIEPUMEHTAIbHBIX JaHHBIX

- QJEKBAaTHO  HCIIOJIb30BaTh METOJbl (PU3UKO-MATEMAaTHUYECKOT0 aHAJINW3a K PEHICHUI0
KOHKPETHBIX €CTECTBEHHOHAYYHbIX M TEXHMYECKHX IMpodiieM

NPUCYTCTBUE HABBIKOB y 00yUaIOMIUXCS:

- UCHOJb30BaHUS (U3NYECKUX 3aKOHOB IPH PEIIEHUH KOHKPETHBIX €CTECTBEHHOHAyYHBIX U
TEXHUYECKUX MPOOJeEM,

- paboThI ¢ mpubopamMu 1 000PYIOBAHHEM B COBPEMEHHON (hM3MUYECKOI TabopaTopuu,

- IpUMEHEHHUS OO0ImEe(PU3NIECKUX 3aKOHOB W MPHUHLIUIOB B BAXHEUIIMX MPAKTHUECKUX
IPUIIOKEHHUSAX.

Kpurepuu onenuBanusi ypoBHsi chopmupoBanHocTH komnereHimn OK-7, xapakTepuzyeMoit
«CHOCOOHOCTBIO K CAMOOPraHU3alMM U caMOOOpa30BaHUIO» B MPOLIECCE YCTHBIX OTBETOB IIPHU ONpOCE
Ha YIPaXHEHUAX KaK (POPMBI TEKYIIEro KOHTPOJIS:

- 50%-59% npaBUIBbHBIX OTBETOB HAa BOIPOCHI COOTBETCTBYET MOPOIOBOM YPOBHIO COPMUPO-
BaHHOCTH KOMIIETCHITUH;

- 60%-80% - mpoABMHYTOMY YPOBHIO;

- 6osiee 80% - ATaTOHHOMY YPOBHIO.

Kpurepun onenuBanus ypoBHs chopmupoBaHHOCTH komnereHiun OK-7, xapakTtepuzyeMoii
«CTOCOOHOCTBIO K CAMOOPTaHU3aIlNH i CAMOOOPA30BAHHIO», B MPOIIECCE MPOXOKACHUS JT1a00OPaTOPHOTO
MPAKTUKyMa KaKk (OpMbI TEKYILEro KOHTPOJIS:

- 61%-70% BBITTOJIHEHHOW CAMOCTOSATEIIHFHO TPAKTHYECKOHN YacTH JlabopaTopHOU paboTsl U 5S0%-
59% mnpaBUIBHBIX OTBETOB Ha BOIPOCHI HAa MPEJIOKEHHBIE BOIIPOCH Ha 3allUTe paboT COOTBETCTBYET
MTOPOTOBOM YPOBHIO C(POPMHUPOBAHHOCTH KOMITETECHIINH;

- 71%-80% u 60%-80% - npoIBUHYTOMY YPOBHIO;

- 6bosiee 80% MO ABYM MO3UIIMSIM - STAJJOHHOMY YPOBHIO.

Kpurepun onenuBanusi ypoBHs chopmupoBaHHocTH KomrereHuuun OK-7, xapakrepusyemoit
«CTOCOOHOCTHIO K CaMOOPTaHU3alMN M CaMOOOPa30BaHHUIO» B IPOIIECCE BBIMOIHEHUS W 3alIUTHI pac-
YeTHO-TpadUUeCcKuX 3alaHii KaKk (POpMBI TEKYIIET0 KOHTPOJIS:

- 50%-59% mpaBUIBHO BBHIIOIHEHHOTO 00BhEMA pacdeTHO-TPAPUUECKOTO 3aJaHUsS COOTBETCTBY-
€T MOPOTOBOM YPOBHIO C(POPMHUPOBAHHOCTU KOMIIETEHIINY;

- 60%-80% - mpoIBUHYTOMY YPOBHIO;

- 6onee 80% - FTAIOHHOMY YPOBHIO.

[Ipu ouenke ypoBHs chopmupoBanHocTH komrnereHuil OITK-4, xapakTepuzyemMoll «lTOHUMaHuEM
CYIIHOCTH M 3HaUY€HUs] UHPOPMALMU B PA3BUTHH COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTHIO MOIy4YaTh U
o0OpabatbiBaTh HH()OPMAIUIO W3 Pa3IMYHBIX UCTOYHUKOB, TOTOBHOCTBIO MHTEPIPETUPOBATH, CTPYKTY-
pupoBath 1 0HOpMIATH MH(DOPMAIMIO B TOCTYITHOM JJIsl IPYTUX BUAE», MpEnoJaBaTeieM OLEHUBAETCS
coJiep KaTeNbHasi CTOPOHA BBIITOJIHEHHS JIAOOPATOPHBIX paOdOT M Ka4eCTBO MAaTEPHUAIOB, IPUBEICHHBIX B
oT4eTax CTyJAEHTa Mo JabopaTOpPHBIM paboTaM, MPAKTUYECKUM 3aHATHUSAM, pacuyeTHO-TpapUUECKUM pa-
00TaM. YUHMTHIBAIOTCS TaK)XK€ OTBETHI CTYJIEHTAa Ha BONPOCHl HA COOTBETCTBYIOIIMX BUAAX 3aHATHUH IpU
TEKYII[eM KOHTPOJIE — YCTHBIX ONpPOcax, 3alIUTax JabopaTOpHBIX pabOT M pacueTHO-TpapUUeCcKuX 3a/1a-
HUM, OTBETaxX Ha MPAKTHUECKUX 3aHATHUIX, IPU IPOBEACHNUN KOHCYJIbTALUMI.

[TpuHuMaeTcs BO BHUMaHHE

3HAHHEe 00YJarOITUMUCS

- OCHOBHBIX (PU3MYECKHX SIBICHUH U OCHOBHBIX 3aKOHOB (DM3MKH; TPAHHIl UX TPUMEHUMOCTH,

- (hyHIaMEHTaIbHBIX (PU3NYECKUX ONBITOB U UX POJIU B Pa3BUTHH HAYKH,
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yMeHHe 00yJaromuxcs:

- IPUMEHATh 3aKOHBI PU3UKH B  BAXHEUIIMX  MPAKTHUYECKUX MPHIOKEHHUIX

- OOBACHATH OCHOBHBbIE HAOJIOAAEeMble NPUPOJHBIE M TEXHOI€HHbIE SBICHUA U IPPEKTHl C
MO3UIMH PyHIAMEHTAIBHBIX (PU3MUECKUX B3aUMOICHCTBUH,

- HCIIOJIb30BaTh pasjIMYHble  METOMUMKHM  (U3NYECKUX H3MEpeHHH U 00paboTku
HKCHEPUMEHTAIBHBIX JaHHBIX

- QJIeKBaTHO  MCIIOJIb30BaTb METOJbl (PU3UKO-MAaTEMAaTHUYECKOr0 aHAJIW3a K PEILICHUI0
KOHKPETHBIX €CTECTBEHHOHAyYHBIX M TEXHUYECKUX IpOoOiIeM

IPUCYTCTBUE HABBIKOB y 00yUarOIIUXCS:

- UCTIOJb30BaHUs (PU3NYECKUX 3aKOHOB IPH PEIICHUH KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKUX IpobieM,

- paboTHI ¢ MpuOOpaMu ¥ 0OOPYTOBAHHEM B COBPEMEHHON (DM3MUECKOH JTaOOpaTOpHH,

- IpUMEHEHHUs OO0IEe(PU3NYEeCKUX 3aKOHOB U IPUHLUUIOB B BaXHEUIIMX NMPAKTHUECKUX
MPUIIOKCHHUSX.

Kpurepuu ouenuBanust ypoBHs chopmupoBaHHocTH komnereHuuu OIIK-4, xapakrtepuzyemoii
«MTOHMMaHUEM CYIIHOCTH W 3HA4YeHUS MHPOPMALMU B PA3BUTHH COBPEMEHHOTO OOIECTBA, CIOCOOHO-
CThIO MOJIy4aTh U 00pabaThIBaTh MHPOPMALIMIO U3 Pa3IMYHBIX HCTOUHUKOB, TOTOBHOCTHIO HHTEPIPETU-
pOBaTh, CTPYKTYpUPOBaTh U OQOPMIISATH HHPOPMALIMIO B JOCTYITHOM JIsi IPYTUX BUAE» B IpoLEcce
YCTHBIX OTBETOB IIPU OIPOCE HA YIPAKHEHUAX KaK (GOPMBI TEKYILEro KOHTPOJISL:

- 50%-59% npaBUIBHBIX OTBETOB HA BOMPOCHI COOTBETCTBYET MOPOTOBOM YPOBHIO COPMHPO-
BaHHOCTH KOMIIETEHIIUH;

- 60%-80% - mpoIBUHYTOMY YPOBHIO;

- 6osee 80% - ATAIOHHOMY YPOBHIO.

Kputepun ouenvnBanus ypoBHS cOpMUPOBAHHOCTH KomreTeHIuH kommereHuui OIIK-4, xa-
paKTepU3yeMOil «IIOHMMAaHUEM CYLIHOCTH M 3HaueHUs MH(POpPMAalUU B Pa3BUTUU COBPEMEHHOTO 00IIle-
CTBa, CIIOCOOHOCTBIO MOJdy4aThb U 00padaTbiBaTh MHPOPMAIMIO U3 Pa3IMYHBIX MCTOYHHUKOB, TOTOBHO-
CTbIO MHTEPIPETHPOBATh, CTPYKTYPUPOBATh U O(POPMIIATh HHPOPMALIUIO B JOCTYITHOM JUISL APYTUX BU-
7ie», B TIPOLIECCE MTPOXO0KICHUS JIabOpaTOPHOTO MpaKkTUKyMa Kak (POpMbI TEKYILET0 KOHTPOJIS:

- 61%-70% BBITTOIHEHHOM CaMOCTOSATENBHO MPAKTHUECKOH YacTu JlabopaTopHOii paboTsl U 50%-
59% npaBWIBHBIX OTBETOB Ha BOMPOCHI HAa MPEJIOKEHHbIE BOMPOCH Ha 3alIUTe pabOT COOTBETCTBYET
IIOPOTOBOM YPOBHIO C(HOPMHUPOBAHHOCTH KOMIIETEHIIUY;

- 71%-80% u 60%-80% - mpoABUHYTOMY YPOBHIO;

- 6onee 80% 10 ABYM MO3UIMSM - STAJIOHHOMY YPOBHIO.

Kputepun ouenuBanusi ypoBHA cdopmupoBanHoctr komnerenuuun OIIK-4, xapakrepusye-
MOWIIOHMMAHUEM CYLTHOCTH M 3Ha4eHHUs WH(OpPMAIK B Pa3BUTUU COBPEMEHHOTO OOIIEeCTBa, CIIOCO0-
HOCTBIO MOJTy4aTh U 00pabaThIBaTh HH(GOPMALIMIO U3 PA3IUYHBIX UCTOYHUKOB, TOTOBHOCTBHIO UHTEPIIpE-
THUPOBaTh, CTPYKTYpUPOBaTh U O(POPMIISATh HHPOPMALIMIO B JOCTYIIHOM JUIS JPYTUX BUJIE» B Mpoliecce
BBITIOJTHEHUS U 3alllUThl pacueTHO-TpaUUeCKUX 3aJaHUN KaK (OPMBbI TEKYILIETO KOHTPOJIS:

- 50%-59% npaBUIBHO BBIIOIHEHHOTO0 00BbEMA pacueTHO-TpapUUecKOro 3aJaHus COOTBETCTBY-
€T MIOPOrOBOM YPOBHIO C(POPMUPOBAHHOCTHU KOMIETEHIINH;

- 60%-80% - npoIBUHYTOMY YPOBHIO;

- 6bostee 80% - ATaTOHHOMY YPOBHIO.

6.3. Kputepum oueHuBaHua ypoBHA cPOPMUPOBAHHOCTU KOMMETEeHLUN B npoLecce Bbl-
NONTHEHUS U 3alWMUTbl NabopaTopHbIX pPaboT, pacyeTHbIX 3aAaHWK, B pe3yrnbTaTe Bbl-
NONHeHUA 3aflaHUM Ha NPAKTUYECKNX 3aHATUAX, KaK (POPMbI TEKYLLEro KOHTPOJISA.

YpoBeHb CcHOPMUPOBAHHOCTH KOMIIETEHIIMH B MPOIIECCE BBIMOJTHEHUS Ja0OPATOPHBIX padoOT

OLIEHUBAETCS 110 KAYECTBY BBIMOJIHEHUS SKCIIEPUMEHTAIBHON YacTH, Ka4ecTBY 00pabOTKH pe3ylbTaToB
DKCIIEPUMEHTA U OLEHKH ITOJIYyYEHHBIX PE3YyIbTaTOB.
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JlocTaTOuHBIM Ha Ka)KJJOM TEKYILIEM 3Tare 00yueHUs: KauecTBE OCBOEHUS I0JIaraeTcsi OCBOCHUU
6omnee 40%. Ilpu ocBoenuun 6osee 80% ymMeHMII U HABBIKOB MPEMOaBaTellb OLICHUBACT OCBOCHHE JaH-
HOM KOMIIETEHIIMM B paMKax HACTOSIIeH MUCHUIUIMHBI Ha ATAJIOHHOM YpPOBHE, MPH OCBOCHHH OoJjiee
60% npuBeIEHHBIX YMEHUH M HABBIKOB — HA MPOJBUHYTOM, IIpu ocBoeHHuu Oosee 40% Ha MOPOroBOM
ypoBHe. B mpoTuBHOM ciyyae ypoBeHb CPOPMUPOBAHHOCTH KOMIETEHIIMM B paMKaX OCBOCHHUS AMCIIU-
TUTMHBI HA JAHHOM 3Talleé CYUTACTCS HEAOCTATOYHBIM M ¢ 00y4aeMbIM B HHTEPAKTUBHOUN (popme mposic-
HSIOTCS KOHKPETHBIE BOIPOCH B paMKaX KOHKPETHOM J1a00paTopHOil pabOTHI.

Ha 3amuTe cooTBeTCTBYIONICH Ta00PaTOPHOI padOTHI (METOIMYCCKUE YKA3AHHUS ):
1. ®usuueckuid npakTUKyM. MexaHnuka u MoJekyispHas ¢usuka. B.E.lBanoB, B.I".Ko3os,
B.A.Haiinenos, ['.B.Cenumes: yueOHoe mocodue / mox pea. mpod. A.d.borateipeBa. CmoneHck: (u-
muan 'OYBIIO «MOU(TY)» B 1. Cmonencke, 2007. - 56 ¢. 2. ®uznueckuid MpakTUKyM. DJIeKTpude-
ctBo. Marneru3m./ B.E.MBanoB, B.A.Haiinenos, M.B.Ilossixos, I'.B.Cenumes, T.B.IlIupokux: yde0-
Hoe nocobue. Cmonenck: pumuan FOYBIIO «MOU(TY)» B 1. Cmonencke, 2007. - 68 c. 3. Ouzuye-
ckuii npaktukym. Omntuka. Ctpoenme artoma./ B.E.VBaHOB, B.A.HaiinenoB, M.B.bensikos,
I'.B.Cenumes, T.B.llupokux: ydue6Hoe mocobue. Cmonenck: ¢unuan 'OYBIIO «MOU(TY)» B T.
Cwmonencke, 2007. - 68 c.) 3amaetcst 5 BorpocoB. P Bonpocos, ciiyKaliux OpUEHTUPOM IIPUMEPHOTO
COJIEp>KaHUsl U YPOBHSI CIOKHOCTH BOIIPOCOB MO Pa3HbIM pasjielaM JUCIHUIUIMHBI MPUMEHUTEIHHO K
KOHKPETHBIM J1a00paTOPHBIM paboTam, MPUBEIACHBI HIKE:
1. Onpenenuts paboTy CHII TPEHUS B yCIOBHUsIX ombita ipu  hy = 50 cm, hy =30 cm, m = 0,10 kr.
2. CKOJIBKO TIOJTHBIX 00OPOTOB Ny ClIEIaeT MaxOBHUK IIPH MOABEME Ipy3a Ha BbicoTy h, = 38 cM, eciu
paguyc wkuBa I =2,0 cm?
3. Ha xakom u3 puCyHKOB TIpE/ICTaBJICHA 3aBUCUMOCTh CKOPOCTH I'py3a OT BPEMEHHU B YCJIOBHSIX OMbITA?

A A A
° ° °

NEY
—» —» ; \ >
t t ! t
4. HaiiTi yriioByIo CKOpOCTb IIMJIMHPA BPAIABILIErocsi BOKPYT OCH, €CIU €ro MoMeHT nHepuuu | =10

KT M”,a KHHETHYCCKas sHeprus paBHa 125 JIx.
5. 3aBUCHT M MOMEHT MHEPLMH BPALIAIOIIET0Cs] TBEPAOIO TEJIA OT €ro YII0BOI0 YCKOpEHUs ?

6. Konaerncaropsl anekrpoemMkocTsmu C1=Cy, C,=C3=2Cy coeaune- HEI
TaK, KakK [MOKa3aHO Ha pUCyHKe. BO CKOJIBKO pa3 MU3BMEHUTCS 3JIEKTPO- 1
eMKoCTh C cxeMmbl, eciii, He n3MeHsid 3HadyeHnit C1 u C3 yBeIMYUTh Bl Cs
3Hauenue Cy B 1,5 paza? Bo ckosbKko pa3 U3BMEHUTCA 3apsi (| KOHAeH- | o I ca-
topa Cy, €clii He OTKJII0Yasi MCTOYHHK, YBeNMUUnTh 3HaueHune Cy B 1,5 —|_C3 pa-
3a?

7. Bo BpeMs IpOBeICHUsI DKCIIEPUMEHTa €MKOCTh KOHJICHCATOpa YBEIMYMIIACh B 2 pasa, COMPOTHUBIICHUE
YMEHBIIUIOCH B 2 pa3a. Kak u3MeHHuTCs BpeMsi perakcaruu?

8. Jlyist uero Hy>)kHa MarHUTHasi TOATOTOBKa oOpaszia?

9. Ha xene3HoM Kouiblie, cpenHuii tuamerp kotoporo d=30 c¢M ¥ IIoIIaas monepevyHoro ceueHus: S=1,6
cM? UMeeTcs 06MOTKA 1, conepsxamas N1=800 BuTkoB. Koraa mo 3Toit 00MOTKE yCTHIIA TOK CHUJION
I=1,80 A, 6amumncTudecKuii raTbBaHOMETP, MOAKIIOYEHHBIN K 00MoTke 2 ¢ Ny=12 Butkamu, nan oropoc,
COOTBETCTBYIOIIMI MpOIIEANIEMY Yepe3 ero pamky 3apsay =0,24 mKi. ConpoTuBieHue 1ienu rajibBa-
Hometpa R=8,0 Om. Mcnonb3ys noiaydeHHy:o B 1a00paTOpHOI paboTe SKCIEPUMEHTAIbHYIO 3aBUCH-
MocTh B(H), onpenennte HamarHi4eHHOCTh KOJIbIA J .

10. Yemy paBHa oTHOcuTenbHas oninbka € (%) yCTaHOBKH TOKa | = 7,5 MA, TEKYIIEro yepe3 JaTuuK
Xota, Ha JaHHOM 1a00paTOPHOIl yCcTaHOBKE?
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11. Onumute ycrpoiicTBo nHTEpPepomerpa Panes. KakoBo HazHaueHHe KoJTMMaTopa B UHTEp(dEepo-
metrpe?

12. lnuHa BOJIHBI B JAaHHOU jabopaTopHOi paboTe onpenensercs mo dhopmyse 45.4. u3mMepeHne Kakux
BEJIMYHH B pab0OTE BHOCUT HAHOOJIBIITYIO MOTPEITHOCTh B U3MEPEHHE JUTUHBI BOJTHBI?

13. Cpennee 3HaUeHUE CIEKTPAIbHON IJIOTHOCTH I M3JIYYarollero Teja B MHPPAKpaCHOM AHAra3oHe
e BoJiH (1,0+3,0 MKkM) paBHO 1,510" Br/m®. Borunciure SHEPrUlo, U3llyyaeMyto B TeueHue yaca 10
cM? TIOBEPXHOCTH TeNa B 33JaHHOM JHANIa30He A.

14. JIBa poTokaroa OCBEIIAIOTCS OJHUM U TEM )K€ UCTOUHUKOM cBeTa. Kakoi

rpaduk 3aBucumocts |(U) coorBeTcTBYEeT POTOKATOMY C MEHBIIIEH pPabOTOM BbI- 5 7—
xona? IloscHuTe OTBET. 1

15. Beraucnauts Maccy oToOHa, UCITYCKaeMOT0 MPH U3IIy4EHUH aTOMOM BOJOpO/Ia __,/
CIIEKTPaIbHOM JIuHUK Hg. U

[TonHbIN OTBET HA TPU BOMPOCA COOTBETCTBYET IOPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIE-
TEHIIMH Ha JJAHHOM JTarie ee (JOPMHUPOBAHMS, OJTHBIN OTBET HAa YETHIPE — MPOJIBUHYTOMY YPOBHIO; TIPH
IIOJJHOM OTBETE HA IIATh BOIIPOCOB — 3TAJOHHOMY YPOBHIO). B MpOTHUBHOM cilyyae ypoBeHb CHOPMHPO-
BAHHOCTH KOMIIETEHIIMY B PAMKAX OCBOCHMS AMCLMIUIMHBI HA JAHHOM 3TaIle CYUTAETCS HEJOCTATOYHBIM
1 00y4aeMOMYy B LIEJISIX MOBBILICHHUS YPOBHSA CPOPMUPOBAHHOCTH KOMIETEHIIUH JAOTCS JIOMOJIHUTEINb-
HBIC 33J1aHUs B paMKaxX KOHKPETHOM J1a00opaTopHOil paboTHI.

YpoBeHb chOpMUPOBAHHOCTH KOMITETEHIIMI IO UTOT'aM BBITIOJIHEHUS! PACYETHOTO 3aJaHHsI U T10-
Clie ero IPOBEPKHU IPETo1aBaTelIeM OLIEHUBAETCSA 110 CleAYIoIUM KpuTepusaM. [Ipu BeinonHenun Oosee
60% o0BEMa 3a1anusi ypoBEeHb CPOPMUPOBAHHOCTH OIICHUBAETCS KaK MOPOTOBBII; P OCBOCHUH OoJiee
75% - kak npoBUHYTHIN; Oosee 90% - Kak ATaJOHHBIA. B MpoTHBHOM cilyyae ypoBeHb c(hOpMUPOBaH-
HOCTH KOMIIETEHIIH B paMKax TaHHOM (hOpMbI 00y4YEeHHsI CYUTACTCS HEJOCTATOUYHBIM U 00y4aeMOMY B
(dopMe KOHCYNbTAllMM MOSICHSIOTCS HEOCTATKU BBIMOJHEHHOW pabOThl U CIOCOOBI UX YCTPaHEHHUs.
[Ipumepsl BO3MOXKHBIX (OPM U COAECPKAHUM pacuETHBIX 3aJJaHUM IPUBEACHbBI HIKE.

1. PacuetHoe 3amanue (mpumep)

= Cocyql C JKHMJIKOCTBIO BpalllaeTcsi BOKPYT BEPTHUKAIbHOU ocH, aenas N = 2,0 06/c. [ToBepxHOCTH
XKHUJKOCTH UMEET BUJ BOPOHKH. UeMy paBeH yroj HakJIOHA ¢ MOBEPXHOCTHU XKHUJIKOCTU K FOPHU30HTY B
TOUKax, JeXalluxX Ha paccTostHuU I = 5,0 cM oT ocu BpareHus? Kakosa hopma moBepXHOCTH BOPOHKH?
= Ha crynenuarslii Baii, paauycel kotoporo R=03mMur =
0,1 M, HaMOTaHBI B IPOTUBOIIOJIOKHBIX HAIIPABJICHUSAX HUTH, KOH-
11aM KOTOPBIX NMPUBSA3aHbI TPy3bl OAMHAKOBOM Macchl My = My =
1,0 xr. [Ipenebperast TpeHHEM B OCH, ONIPEACTUTh YCKOPEHUS IPy-
30B U HaTsDkeHUsI HUTeld. MoMmeHT unepuuu Baia J = 0,30 KI'MP.
my m>

= OrnpenenuTh nepuos kojaebanuii cronduka prytu B U - 00-
pa3HOi TpyOKe NMpH BHIBEICHHH €TO M3 TMOJOKECHUS PABHOBECHS.
[Tnomane ceuenus Tpyoku S = 0,30 cm2, macca prytu m = 120 1. [

3

v

* B cdepuueckom cocyne ¢ BHyTpeHHUM auamerpom d = 0,2 M Haxoautces m = 0,022 kr yriekuc-
joro ra3a. Jlo xakoil TemmepaTypbl MOKHO HarpeTb COCY[, €CIU €ro CTEHKH BBIIEP>KUBAIOT MaKCH-
ManpHOoe pgaienue p = 0,5 MIla? Onpenenure KOIUYECTBO MOJEKYJI B COCYyAE, CPEIHIONI0
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KMHETHYECKYIO SHEPTHIO JBHKCHHUS OJHON MOJICKYJIBI U BHYTPEHHIOIO SHEPTHIO ra3a Uil HalJAeHHOM
TeMIIepaTyphl.

* HekoTopoe KOJMYECTBO a30Ta, 3aKII0YEHHOTO B IIMJIMHAPE MO/ MOPIITHEM, OECKOHEYHO MEJICH-
HO MEPEBOJISAT U3 COCTOSIHHS C ITapaMeTpaMu Vi U p1 B COCTOSIHUE C Tlapamerpamu Vo = V1/3, p2 = 4p;. Ha
rpaduke 3aBUCHMOCTH JaBJICHHUS Ta3a OT oO0bema mpolecc m3o0pakaeTcs mpsamMoil ymHuer. Onpene-
JUTH: a) UI3MCHCHHUE BHYTPEHHEH dHEpTrun rasa; 0) padoTy, COBEpIIaeMy0 HaJl ra30M; B) BBIICISICTCS JTU
B 9TOM TIPOILIECCEe TEII0TA WU T'a3 MOTJI0IAET TEIIOTY.

= JIBe OGompIvie mapaliebHBIE TUIACTUHBI 3apsHKEHBI OJTHOMMEHHBIM JJIEKTPUYECTBOM C TIOTHO-
ctei0 o1 = 1,0 MKKn/M? u o =20 MKK1/M? cooTBeTcTBeHHO. PaccTosnue mexay Humu d = 1,0 cm.
Mexay miacTHHAMU BILIOTHYIO K HUM BCTaBJieHa napaduHOBas MJIOCKOMapasule/ibHasl IIaCTHHA C JAHU-
AIEKTPUUECKOMN MpOoHUIIaeMOCThI0 &= 2,0. Onpenenute pa3HOCTh nMoTeHMaioB U Mex 1y iacTHHAMMU.

* OnpeaenuTh EMKOCTh IIIOCKOTO KOHAECHCATOpa C IBYMS CIIOSIMU AUAJIEKTPUKOB: Gapdopa (& =
5,0) Tommunoi di = 2,0 MM u 360HuTa (& = 3,0) Tommuuoi d,= 1,5, ecnu mromanp miactud S = 100
cM®. T'paHuMIa IMANEKTPUKA: a) IapauIe/IbHa 0OKIagKaM; 0) MepleHIHKyIIpHa 0OKIIaIKaM.

» OnpeAeuTh TOK B IIENHU U MOTEHIUaIbl Touek 1, 3,4, 5 u 6 s cxemsl, eciia €= 30 B, & =12
B, &=60B, r1=200m, r;=400wMm, r3=600mu ¢ =0.

. £ r
Yemy paBHO Hanpsokenne U, nefictByromee Ha ydactke 4 - 2 - 1 F l 6 2 5
u Ha yvactke 1 - 5 - 47 [lomyyeHHbIH pe3yabTaT CpaBHUTH C pas-
HOCTbIO MIOTEHIIUAJIOB MEXKy TOUKamH 1 - 4. rl - &2
2. PacuetHoe 3ananue (mpumep) 2 1 1+—4
= £E3 3 P

[ap panuyca R umeeT mosoXXUTENbHBIN 3apsl, 00beMHas

IJIOTHOCTh KOTOPOTO 3aBUCHUT OT PACCTOSIHUS I' 1O €ro IICHTPA IO 3aKOHY 10 = 100 1 - E , TJ€ Po

U N — MOCTOSIHHBIE BETMYMHBI. 3HAYEHUsI IOCTOSHHBIX oy , R ¥ N mpuBenens! B Tadnuie 1.

|. TTonarast IUAIEKTPUUYECKYIO MPOHUIIAEMOCTH IIIapa U OKPYKAIOIIETO MPOCTPAHCTBA PABHOU €TMHULIE,
HaWTH:

1) 3apsin mapa d;

r
2) HaPSKEHHOCTh AJIEKTPUYECKOTo MoJisi £ BHYTPU M BHE IIapa Kak (YHKIUIO PACCTOSIHUS — ;

3) MaKCcUMalbHYIO HAIPSDKEHHOCTD MOJs Ky ;

4) moteHIMaN (o B LEHTpE 11apa;

5) ucnonb3yst CBsI3b MOTEHIIMAJA C HAPSKEHHOCTHIO MOJIsI, BBIYMCIUTh MOTEHIHAI (p JIEKTPHUYECKOTO
r

T0JI BHYTPH U BHE 11apa KaK (QyHKIIHIO E ;

6) 3amucaTh BbIpaKEHUE TSl pa3HOCTH IMOTEHITUATIOB (g -(R -

r r
Il. [TocTpouTh TpaduKy 3aBUCHMOCTEN p=p(E), E=E(—) u ¢=¢(—) B uHTEpBaIC 0<—=x2.

R R R
I'paduku npeacTaBUTh HA OJJTHOM U TOM K€ JIUCTE B OJHHUX U TEX )K€ KOOpJIUHATaX (E ,0).

I11 PaccMoTpeTh 4acTHBIN caydaid N—>00, MOCTPOUTH COOTBETCTBYIONINE I'PAPUKH U CPABHUTD C PE3YIIh-
TaTaMU BBINOJIHEHUS PACUeTHOTO 3a/1aHuA.

IV. Ioas3yscek rpaduxamu u3 m.1. - 111, B pazaene “BriBoabr” pacu€THOTO 3a1aHUS ONKMCATH TIOBEIC-
HUE TIOJyYEHHBIX 3aBUCUMOCTEH.
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Ne Bapuan- | R, cm 0o, n Ne Bapu- R, cm Po, n
Ta MKK1 aHTa MrKo v
1 10,0 1,50 1 16 15,0 0,90 2
2 11,0 1,20 1 17 16,0 0,800 2
3 12,0 1,00 1 18 17,0 0,680 2
4 13,0 0,900 1 19 18,0 0,590 2
5 14,0 0,800 1 20 19,0 0,520 2
6 15,0 0,670 1 21 20,0 0,450 0.5
7 16,0 0,590 1 22 19,0 0,475 0.5
8 17,0 0,520 1 23 18,0 0,500 0.5
9 18,0 0,460 1 24 17,0 0,525 0.5
10 19,0 0,420 1 25 16,0 0,550 0.5
11 10,0 1,40 2 26 15,0 0,575 0.5
12 11,0 1,30 2 27 14,0 0,600 0.5
13 12,0 1,20 2 28 13,0 0,625 0.5
14 13,0 1,10 2 29 12,0 0,650 0.5
15 14,0 1,00 2 30 11,0 0,675 0.5

<
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Kpurepuu oueHuBanus ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIMHA B Pe3y/IbTaTe BbIMOIHEHUS
3a/IaHUM HA IPAKTUYECKUX 3aHATHSAX.

OneHuBaeTcst akTUBHOCTh PA0OTHI CTY/I€HTa Ha MPAKTUYECKUX 3aHATHUSX, TTIyOMHA OTBETOB CTY-
JIEHTA «y JOCKW» U IIPU YCTHBIX OIPOCAX B MPOLECCE BBIMOIHEHUS 3a1aHHUM.

CriocobHOCTh (hOPMYIMPOBATH MTPU YCTHOM OTBETE OCHOBHBIE (DPM3UUECKUE 3aKOHBI, OMPEACIATH
THII IOCTABJICHHOW 3aJ1a4M, IPOBOJUTH IMPOCTEHIINM aHAIM3 3aJa4d U HaMedaTb BO3MOKHBIE ITYyTH pe-
IIEHUSI COOTBETCTBYET MOPOTOBOMY YPOBHIO C(OPMHUPOBAHHOCTH KOMIIETEHLIMM HA JAHHOM JTalle ee
(¢hopMHpOBaHUS; B AOMOJIHEHUE K IIOPOTOBOMY - CIIOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh (pU3nye-
CKH€ 3aKOHBI Y IIPUHLIMIIBI JUIS PELIECHUs ITIOCTAaBIEHHOM 3a/1a4yl COOTBETCTBYET IIPOJIBUHYTOMY YPOBHIO;
B JIOTIOJTHEHUHU K MPOJABUHYTOMY CIIOCOOEH MPaBUIBLHO OLEHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YiIb-
TaTOB U I'PAHUIL] UX IPUMEHUMOCTH COOTBETCTBYET 3TAJIOHHOMY YPOBHIO.

CdopMupoBaHHOCTH YPOBHS KOMIIETEHIIMU HE HUKE MIOPOTOBOIO SIBJISIETCSI OCHOBAHUEM IS J10-
mycka o0yJaromerocsi K IpoOMeXyTOYHON M UTOTOBOM aTTeCTAllUH 110 JaHHOM TUCIMITIIMHE.

®opMoii TPOMEXKYTOUHOM aTTEeCTAIK M0 JTaHHOW TUCIUIUIMHE SIBJSIETCS 3a4eT C OLEHKOM (IK-
3aMeH), olleHnBaeMblil 1o npuHiAToil B HUY «MBW» versipexbamibpHOil cucteme: "oTin4Ho", "Xopo-
mo", "yI0BIETBOPUTENLHO", ""HEYIOBIETBOPUTEIBHO" .

Dk3aMeH 1o aucuuiuinie «Du3nkay MpoBOAUTCS B MMCbMEHHON MM YCTHOH (popmax.

Kputepun ouennBanus (B COOTBETCTBUU C MHCTPYKTHUBHBIM mucbMoM HUY MOU ot 14 mas
2012 roga Ne 1-23):

OueHKH «OTIUYHOY» 3aCTy>KUBAET CTY/ACHT, OOHApY>KUBIIUN BCECTOPOHHEE, CUCTEMATUYECKOE U
ri1y0oKoe 3HaHME MaTepUaAIOB HM3YYEHHOM IUCHMIUIMHBI, YMEHHE CBOOOJHO BBINIOJIHATH 3a/aHUs,
MPEyCMOTPEHHBIE TPOTPAMMOM, YCBOMBIIIHMI OCHOBHYIO M 3HAKOMBIN C JIOMTOJIHUTEIBHON JINTEPATYPOI,
PEKOMEHI0BaHHOHM paboyell mporpaMMoil TUCIMITIMHBI; MPOSBUBIINI TBOpPYECKHE CIIOCOOHOCTH B IO-
HUMaHUH, U3JI0KEHUH U HUCIIOJIb30BAHUM MaTEPHAJIOB U3YUYE€HHOM NHCHUIUIMHBI, 0€3yIPEeYHO OTBETHUB-
[IEMYy HE TOJILKO Ha BOIIPOCHI OMIIeTa, HO M Ha JIOTIOJIHUTENIbHBIE BOIPOCHI B paMKax pabodei mporpam-
MBI JUCLUIUIAHBI, IPAaBUJIBHO BBINOJIHUBILIEMY NIPAKTUYECCKUE 3aaHHUE

OIeHKH «XOpOIIO» 3aCIIyKUBAET CTYJCHT, OOHAPYKUBIIUI MOJHOE 3HAHWE MaTepualla U3y4yeH-
HOM AMCLHUIIIMHBI, YCIIEIIHO BBITOIHSIIOMNWNA IPEAYCMOTPEHHBIC 3a1aHUs, YCBOUBILHNA OCHOBHYIO JINTE-
parypy, peKOMEHJOBaHHYIO paboueil mporpaMMoil ITUCIMITIMHBI; OKAa3aBIIEMy CUCTEMaTHUECKUI Xa-
paKkTep 3HAHUHM MO AUCLUUIUIMHE, OTBETHBIIEMY Ha BCE BOIPOCHI OWIeTa, MPABUIIBHO BBINOJIHUBIIEMY
MPAKTUYECKHE 3aJJaHNe, HO IOYCTUBLIEMY IIPH 3TOM HENPUHIIMITHAIBEHBIE OLTHOKH.
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OLICHKH «yJIOBJIETBOPHUTEIBHOY» 3aCIy)KHBAET CTYACHT, OOHAPYKMBIIMI 3HAHWE MaTepuaja u3y-
YCHHOW JUCUUIUIMHBI B 00beMe, HeOOXOIUMOM JUTsl JaIbHEUIEH ydeObl U MpEeACTOsIIed paboThl 1Mo
podeCcCuu, CIPaBIISIONIMICS ¢ BBITIOJHEHUEM 3aJIaHUi, 3HAKOMBI C OCHOBHOM JIUTEPATYPOH, pEKOMEH-
JIOBaHHOU pabodeil mporpaMMol NUCIUIUIMHBI; JOMYCTUBIIMM TOTPEITHOCTh B OTBETE HA TEOpETHUYE-
CKHE€ BOIIPOCHI W/WJIM TPU BBITIOJHEHUN MPAKTUYCCKUX 3a/IaHUi, HO 00JIa1aroIuii HEOOXOIUMBIMH 3Ha-
HUSMHU JJI1 UX YCTPAHEHUS TOJ] PYKOBOJCTBOM IPEINOJIaBaTelNs, MO0 HEMPABUIHHO BHITIOJHUBIIEMY
MPAaKTUYECKOE 3aJlaHhe, HO 0 YKA3aHMIO MPENoJIaBaTesl BBHIMOJHUBIIMM JIPYTUE MPAKTUYECKUE 3aja-
HHS U3 TOTO K€ pas3zena JUCUUILINHBIL.

OlLleHKa «HEYOBJICTBOPUTEIILHO» BBICTABIISIETCS CTYICHTY, OOHAPYKUBIIIEMY CEphE3HbIE TTPOOe-
JIbl B 3HAaHHUSIX OCHOBHOI'O MAaTe€pHUalla M3YyYECHHOW IUCLMIUIMHBI, JOMYCTHUBLIEMY MNPUHUMUIIHAIbHBIE
OLIMOKY B BBHITIOJHEHUH 33JaHH, HE OTBETUBIIIEMY Ha BCE BOIPOCH OMIeTa U JOMOJIHUTEIbHBIE BOIPO-
CBhI M HETIPABUJILHO BBITTOJIHUBIIIEMY MPAKTUYECKOE 3a/1aHNe (HEMPABMIILHOE BBIMOJIHEHUE TOIBKO MPaK-
TUYECKOTO 33/JIaHUs HE SIBJISIETCSI OJJHO3HAYHOM NMPUYUHON 71l BBICTABJIICHUS OLIEHKU «HEYAOBJIETBOPH-
TenpHO»). Kak mpaBuiio, olieHKa «HEyA0BIETBOPUTEIHHO CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT MPO-
JIOJDKUTh O0ydeHHe 1o oOpa3oBaTenbHOl mporpamme 0e€3 JAOMOJHUTENBHBIX 3aHATHHA 110
COOTBETCTBYIOMICH TUCIUIUIMHEI ((POPMUPOBAHUS U PA3BUTHS KOMIICTCHIIUN, 3aKPETUIEHHBIX 32 TaHHOM
TUCHUIUTNHOM). OlleHKa «HEYTOBJIETBOPUTEILHOY» BBICTABISIECTCA TAaK)Ke, €CIM CTYJCHT: MOCe Havama
9K3aMEHa OTKa3aJICid €ro CAaBaTh WJIM HApYIIMJ MpaBWja CIayd 3K3amMeHa (CIHCHIBAJ, MOJICKa3bIBal,
0OMaHOM TIBITAJICS TIOJIYYUTh 00JIee BHICOKYIO OIEHKY | T.1I. ).

B 3a4EeTHYKO KHWXKY CTyAeHTa W BbINMUCKY K AUMJIIOMY BbIHOCUTCA OLIEHKA 3K3adMeHa T10

aucumunnuHe 3a 3 ceMecTp.

6.4. TunoBble KOHTPONbHbIE 3aAaHMA WU UHble MaTepuanbl, Heobxoaumble Ans
OLIeHKM 3HaHUMW, YMEeHUN, HaBblKOB U (MNK) onbiTa AEeATEeNIbHOCTU, XapaKTepUusyHLmx
aTanbl ¢opMMpOBaAHUA KOMMNETEHUMA B Mpouecce OCBOeHUsA obpa3oBaTenbHOMU
nporpamMmbi

Bonpocs! o ¢popMHUpOBaHUIO U Pa3BUTHIO TEOPETUUECKUX 3HAHUH, IPEAYCMOTPEHHBIX KOMIIE-

TEHIUSAMH, 3aKPETUIEHHBIMU 33 JUCLIUILINHON

1. I'py3 manaet ¢ BoicoThl h=3.10 M ¢ HayanbHOU CKOPOCTHIO VOo=10 M/C U yrayOmnsercs B 3eMIII0
Ha S=0,15M. OmnpenenuTs CpeaHIO CUILy COITpOTHBIEHUS nouBbl. Macca rpyza m=1,5 kr. Conporus-
JIEHUE BO3/lyXa HE YUUTHIBATb.

2. IIpu 50 06/MHH KMHETHYECKasi YHEprus TBEPJIOrO Teja, BPAILAIOIIErocs BOKPYT OCH, paBHa
360 x. Kakoit Bpamjaromuiics MOMEHT CJIEyeT HMPUJIIOKUTh K 3TOMY Tena, 4ToOsl B TeueHue 0,1 mun
YBEIUYUTH YUCIIO 000POTOB BABOE?

3.T'opuzonTtanbHas miatdgopma paguycom R u maccoit 100 kr BpamaeTcss BOKpYT BEpTUKATBHOM
OCH, TIPOXOJIsAIIel uepe3 neHTp miardopmsl, Aenas 10 06/mMun. Yemoek Maccoit 60 KT CTOMT MPH 3TOM
Ha Kkpato atgopmbl. C KaKoil CKOPOCTHIO HAYHET BpaIaThes MaTdopma, €Clid YeJIOBEK MepeiaeT oT
Kpas wiatdopmsl K ee neHTpy? Cuntarh miIaTGopMy KpyriabiM OJHOPOIHBIM JUCKOM, a YeJIOBEKa - TO-
YE4YHOU Maccoi.

4. U3 maxtel rayonHoi h=600 M moqHUMAIOT KIeTh Maccoit m;=3,0 T Ha KaHaTe, KaX bl METp
KoToporo umeet maccy m=1,5 kr. Kakas pabota A coBepiaercs npu MOJAHITUN KJIETH HAa TOBEPXHOCTh
3emin? KakoB k03 puiiMeHT Moae3Horo AeUCTBUS 1 ObEMHOTO yCTpoicTBa?

5. B pe3epByap 3akaua ra3. [ImotHocTs raza p = 15 K/, MoJIsipHasg macca raza M=
0,024xr/monb, Temnepatypa T=400 K. Omnpenenuts 1aBieHue ra3a B pe3epByape. Y HUBepcaibHas ra-
3oBas nocrosiHHas R =8,3 JIx/(momb K).
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6. Ha puc. npencrasien nuki ¢ uaeans-  p kllal
HBIM ra30M. BerauciuTts paboTy rasza 3a muKII.
2-1 — u3orepma GO0 T

7. 3anuimTe NepBbIi 3aKOH TEPMOIUHA-
MUKH JUTIsl a1uabaTHOTO Tporiecca U (hOpMYIIbI 200
JUISl BBIUMCIIEHUS BXOASAIIMX B HETO BEJIMYKH.

0.2 06 V.M

8. MousipHas TerioéMKOCTh Ta3a, MoJiipHas Macca kotoporo M = 0,064 xr/moub, paBHa 33
JIx/(monb K). Onpenenuts yaenbHYIO TETIOEMKOCTD rasa.

9. DnexTpoH, oOnanaBunii KuHEeTHYECKOH 3Heprueit T=10 3B, BiieTen B 0JHOPOIHOE dIEKTpUYE-
CKOE€ I10JI€ B HaIIpaBJIEHUU CUJIOBBIX JIMHUN noJisl. Kakoi ckopocTbio Oyzer 001anaTh 3JIEKTPOH, PO
B 9TOM I10JIe pa3HOCTh moTeHuuaioB U=8 B?

10. /IBe mapaiesbHbIe 3apsKEHHBIE TNIOCKOCTH, TIOBEPXHOCTHBIE TNIOTHOCTH 3apsiia KOTOPBIX

g, = 2MKKn/M* u g, = 0,8MxKn/M?, naxonsres Ha paccrosiaum d=0,6 cM Apyr OT Apyra.
OmnpenenuTts pasHOCTb MOTEHIMANOB U MEXy INIOCKOCTSMM.

11. Dnektpon ¢ sHeprueit T=400 3B (B 6eckOHEYHOCTH) IBUKETCS BAOJIb CUJIOBOW JIMHUHU I10
HaMpaBJICHUIO K IOBEPXHOCTH METAIIIMUECKON 3apsukeHHOH cdepsrl paguycom R=10 cMm. Onpenenutsb
MUHHMAaJIFHOE PACCTOSIHHUE &, Ha KOTOPOE MPUOIU3UTCS AIEKTPOH K TIOBEPXHOCTH c(hephl, eCiu 3apsi ee
Q=-10uKmn.

12. TImockuit KOHIEHCATOP € MIOMAAbI0 TUTacTUH S=200 eM? KaKzast 3apsOKEH 10 pa3HOCTH T0-
teHiuanoB U=2 kB. Pacctosnue mexny mactuHamu d=2 cm. J{uanekTpuk — crexsio. OnpeaenuThb
sHepruto W 1o KOHAEHCaTopa U MIIOTHOCTh SHEPTUH W TTOJIS.

13. BHemHee conpoTHBIIEHHE IIENU B 77 pa3 00Jibllle BHYTPEHHET0 CONPOTUBICHHUSI HCTOYHUKA.
HaiiTi oTHOIIEHNE pa3HOCTH MOTEHIIMAIOB Ha KJIeMMax HcTouHuKa K ero J./1.C.

14. TIpsimoit 6€CKOHEYHBIN TPOBOIHUK UMEET KPYTOBYIO
nenno paguycom I = 10 cm. Onpenenuts HHIYKIMO MarHUTHO- /
ro NOJIs B IEHTpE NETJIM IpU TOKE B MpoBojHUKe | =12 A. — o

15. DnexTpoH, mpoiiis yCKOpSIoLIyto pasHOCTh noteHuanos U= 400 B, BneraeT B ogHOpOIHOE
MarHuTHoe nojie ¢ uaaykuuen B=1,5 mTn nepnenaukynsapHo AUHUAM 10is1. OnpeneanTsb paanyc Kpu-
BU3HBI I TPAEKTOPUU U YaCTOTY OOpalieHus V 3JIeKTpOHa B MAarHUTHOM TIOJIE.

16. Ipsimoit mpoBogHUK ITHHOM |=40 cM 1BHXKETCSI B OJTHOPOTHOM MarHUTHOM IOJIE CO CKOPO-
CTBIO V = 5 M/C epNeHANKYISIPHO JIUHUSIM UHIYKIMHU. HallTH MHIyKIIUI0 MarHUTHOTO MOJs B, ecinu
BO3HUKAIOIIAsl IPU 3TOM Pa3HOCTh MOTEHLMAIOB MEXAY KOHLIaMu npoBoanuka U = 0,6 B.

17. KonebarenbHblil KOHTYp UMeeT MUHAYKTUBHOCTH L=1,6 MI'H, anexTpoémkocts C = 0,04 MKD u
MaKCHUMaJIbHOE HanpspkeHue Ha 3aKUMax Uy, =200 B. Onpenenuts MakCUMaIbHYIO CHITY TOKA lyaxe B
KoHType. CONpoTHBIEHNE KOHTYpa HUYTOKHO MaJIo.

18. lnsi «IpOCBETICHUS» CTEKISIHHOTO OOBEKTHBA Ha €ro MOBEpXHOCTh HaHECEHa TOHKas Mpo-
3pauHas 1wi€Hka (n = 1,3). [Ipu kakoit HAUMEHBIIICH TONIIUHE €€ MPOU30HIET MaKCUMaIbHOE Ocitabie-
HUE OTPaXEHHOT'O CBETA, [UIMHA BOJIHBI KOTOporo A = 0,6 Mkm? CuuTarh, 4TO Jy4H Magat0T HOPMAJIBHO
K MIOBEPXHOCTH OOBHEKTHBA.

19. HopManbHO K MJIOCKOCTH HIEIW MaAaeT MapauieIbHbIA My4O0K MOHOXPOMATHUYECKOTO CBETA
(A= 546 am). OnpenenuTh MUPUHY IIEIH, €CIU MepBas CBETIas moyioca (CYuTasi OT IEHTPATBHOU CBET-
70 obnactr) mudpakIMOHHONW KapTHHBI Habmomaercs mox yriioM @ = 2,0° K nmepBOHAYAIBHOMY
HaIlpaBJICHUU JIy4eil.
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20. Ha mens mmpuHoi 10 MKM majaeT HOpMaJIbHO IMYY0K MOHOXpOMaTuyeckoro ceera (A = 577
HM). [lox kakuMu yriamMu K NEpBOHAYAJIbHOMY HAINpaBIICHUIO HAOIIONAIOTCS MAaKCHUMYMBI TEPBOTO,
BTOPOTO W TPETHErO MOPSIAKOB?

21. AHanu3zatop B 2 pa3a yMEHbIIAET UHTEHCUBHOCTb CBETA, IPUXOJAIIET0 K HEMY OT MOJSpU3a-
Topa. OnpenenuTs yrojl MeXAy INIOCKOCTSMU MPOIYyCKaHUs Mojsipu3aTopa u aHanuzaropa. [lorepsamu
WHTCHCUBHOCTH CBETA B aHAIM3AaTOpE MpeHeOpeyb.

22. Yron najeHus jJyda Ha MOBEPXHOCTh KUJAKOCTH 50° . OTpakeHHbIA JTyd MaKCUMAJIBHO IMOJIS-
puzoBaH. OnpeaenuTs yroj MpeIoMIEHHUS.

23. Ilpenebperas moTepsiMHU TEIJIa Ha TEIJIONPOBOAHOCTh M KOHBEKIUIO, MOJCYUTATH MOIIHOCTD
ANEKTPUYECKOTO TOKA, HEOOXOAMMYIO JUIsi HAaKAJIMBAaHUS HUTU JAuaMeTpoM Imm u mmmHON 20 cM 10
temmeparypsl 1750 K. Cuutars, 4T0 HUTH U3JIy4aeT Kak adCOIIOTHO YEPHOE TEJO.

24. TemniepaTypa HOBEPXHOCTH HEKOTOPHIX 3BE3/1, HA3BIBAEMBIX «OEITBIMHU
Kapaukamuy, nopsaka 7 = 10 kK. B kakoM ydacTke criekTpa JeKUT MAKCUMYM U3JIy4YE€HHUsI TAKOM Mo-
BEPXHOCTH?

25. C xakol CKOPOCTBIO JIOJDKEH JIBUTAThCS DJIEKTPOH, YTOOBI €ro KHHETHYECKas YHeprus Obuia
paBHa sHepruu HOTOHA C UTMHOM BONHBI A1 = 520 HM? [IpH Kakoi CKOPOCTH 3JIEKTPOHA €r0 HMITYJIBC
COBMAJaeT C UMIYIbCOM GpoToHa C Ap =3 mm?

Bonpocs! 110 nproOpeTeHNIO U Pa3BUTHIO IPAKTUUECKUX YMEHUM, IPEAYCMOTPEHHBIX KOMIIETEH-
LUSMH, 3aKPETVIEHHBIMU 3a JUCLUIUIMHOM

(mpuMepbl BOMPOCOB K MPAKTUYECKUM 3aHATHUSAM, JIAOOpaTOPHBIM paboTam)
1. CKkopoCTb Telna MpH ero ABMKECHUH H3MEHsIeTCs 1Mo 3akoHy V = d + bt + ct¥/3, rae d, b, ¢ — mocrosn-
Hbl€ BEJTMYMHBI, { — Bpems. Onpenenure 3aK0OH U3MEHEHHUS CO BPEMEHEM CPEHEr0 YCKOPEHHUs Tena a.
2. Kak n3MeHUTCs MOTeHLUaNbHas SHEPrus ynpyroae(GopMupoBaHHOTO Tesla MPH YMEHBILIEHUH €Tro Jie-
dbopmartuu B 2 paza?
3. Uemy paBeH MOMEHT MHEPIIMM MaTepUAIbHOM TOUKU Maccoil 1 Kr, TBMXKYILEHCs] CO CKOPOCThIO 2 M/C,
OTHOCHUTEJILHO OCH BPALLEHUS, HAXOISAIEICSl Ha pacCTOSIHUM 3 M OT Hee?
4. UeMmy paBeH MOMEHT UMmyibca myaun maccoi 10 r, aBmxyieiica co ckopocteio 500 M/c, oTHOCH-
TEIbHO TOYKH, OTCTOSIIIEN HA PACCTOSHUU 2 M OT HaIlpaBJICHUS JBUKEHUS ITyJIH?
5. JIBa OTHOMMEHHBIX TOYEUHBIX 3aps/ia paBHBI 10 BEIUYMHE. YTO H3MEHUTCS BO B3aUMOJICHCTBUN 3a-
PSAI0B, €CIIM 3HAK OJJHOTO U3 HUX CMEHUTH Ha MPOTUBOIIOIOKHBIN?
6. Kak 1omkHa OBITh pacnosiokeHa B OJHOPOAHOM AJIEKTPHUECKOM MoJIe HeOOIbIIas MII0aKka, YTOObI
MTOTOK BEKTOpa HANPSKEHHOCTH Yepe3 Hee ObLT MaKCUMAJIEH.
7. Bo BpeMs IpoBEAECHUSI SKCIIEPUMEHTA EMKOCTh KOHIEHCATOpa YBEIMUYNIach B 2 pa3a, CONPOTHUBIICHUE
YMEHBIINIIOCH B 2 pa3a. Kak uamMeHuTcs Bpems perakcanuu?
8. Jlnst yero Hy>kHa MarHUTHas MOATOTOBKa 0Opasia?
9. Ha »ene3HoM Koublie, cpeuuii tuamerp kotoporo d=30 c¢M u I0IMaa6 monepeyHoro ceuenus S=1,6
cM® mMeercs 0OMoTKa 1, conepxamiast N1=800 ButkoB. Korna no 3Toif 0OMOTKe IMyCTUIIM TOK CUIIOMN
I=1,80 A, GamuCTHYECKU TAIBBAHOMETP, TMTOAKIIOUEHHBIN K 00MoTKe 2 ¢ Np=12 BuTKaMu, 1an otopoc,
COOTBETCTBYIOIMH NpOLIEAIEMY Yepe3 ero paMky 3apsaay =0,24 mKi. ConpoTusienue nenu raibBa-
Hometrpa R=8,0 Om. Mcnone3ys nmonydeHHyro B 1a00paTOpHON paboTe IKCIIEPUMEHTAILHYIO 3aBUCH-
MocTh B(H), onpenenute HaMmarHu4eHHOCTh KOJibIa J .
10. Yemy paBHa oTHOCHTeNbHas omrbOKa € (%) ycTaHOBKM TOKa | = 7,5 MA, TEKyIIero 4epe3 JaT4uK
Xomta, Ha JaHHOM JTaOOpaTOPHON YCTaHOBKE?
11. 3aBucuT 11 eMKOCTh KOHJICHCATOpA: a) OT 3apsAaa 00KJIaZ0K; 0) OT pa3HOCTH MOTEHIMATIOB MEXTY
o0OKJTaIkaMu; B) OT IUAJICKTPUICCKOM MPOHUIIAEMOCTH MaTepHalia MKy OOKJIaKaMHt; T') OT TIJIOIIA !
OOKIIaJI0K; 1) OT IHUPHUHBI 3a30pa?
12. Tnockuii KOHAEHCATOP NOAKIIOUEH K UCTOYHUKY 3.71.C. Kak MU3MEHHUTCS SHEPrusi KOHAEHCATOpa MpU
YMEHBILIEHUH PACCTOSHUS MEXAY €r0 IJIaCTUHAMU B 2 pasa?
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13. Kakoii BuJ1 UMEET COOTHOILLICHUE HEONPEACIICHHOCTE!N /ISl KOOPAUHA U UMITYJIbCa

14. CKOJBKO KBAaHTOB C Pa3JIMYHON SHEPrUei MOTyT UCITYCKAaTh aTOMBI BOJIOPO/Ia, HAXOISIIUECS B YET-

BEPTOM BO30YKJIeHHOM cOCTOSHUHU? (OCHOBHOE COCTOSIHUE CUMTATH IEPBBIM).

15. Berauciauth Maccy GOTOHA, HCITYCKaeMOTO TIPH M3JIy9eHUH aTOMOM BOJOPOJIa CIICKTPATbHOU THHUH

Hpg.

Bonpocsl 110 3aKpEeIUIEHUI0 TEOPETUYECKUX 3HAHMM, YMEHUM M MPAaKTUYECKUX HaBBIKOB, IPEAY-
CMOTPEHHBIX KOMIIETEHIUAMHU (BOIPOCHI K IK3aMEHY)

[lepBbIif BOpoC B 3K3aMEHAIMOHHOM OHJIETE CTYJEHTa — BOIPOC MO JICKIMOHHOM MaTepuairy
(Bomp.1-37). Bropoii Bonpoc — 3a1a4a Ha TeMy, OJIM3KYIO K pa30UpaeMbIM Ha PAKTUYECKUX 3aHATUAX U
B IIPOLIECCE BBITIOJIHEHHS PACUCTHBIX 3aJIlaHUN (3374 aHAJIOTMYHbI TPUBEICHHBIM BBIIIE).

1. 3akon buo - Casapa -Jlannaca. [Ipunuun cynepnosunuu. Pacyer MmarHuTHoro mnosist 0ecko-
HEYHON PAaBHOMEPHO 3apsHKEHHOM HUTH U KPYroBOI'O TOKa C MCIIOJIb30BAaHUEM INPUHIMIA CYNEPIIO3H-
LUN.

2.3aKoH MOJIHOTO TOKa JJIsi MarHUTHOTO I0JIs B Bakyyme. BuxpeBoil xapakrep MarHUTHOTO
TOJIS.

3. JlelicTBHEe MarHUTHOIO I0JISI HA POBOJHUK € TOKOM. 3akoH Ammnepa. Cwia Jlopenua. /[Bu-
KEHHME 3apsla B MATHUTHOM IIOJIE.

4. KoHTyp ¢ TOKOM B MarHUTHOM Iojie. MarHuTHBI MOMEHT KOHTypa. Cuja 1 MOMEHT CHJIbI,
JEMCTBYIOIME HA KOHTYP B MAarHUTHOM IIOJI€.

5. MarautHsbIil notok. PaboTa mo nepeMenieHno NPOBOJAHMKA U KOHTypa C TOKOM B MarHuT-
HoM mosie. [lorokocuennenue.

6. SIBnenue snexrpomarauTHOM MHAYKIMU. DJC unnykuuu. [IpaBuno Jlenna. 3akon @apa-
nesi-MakcBeiia 1S 2JIEKTPOMarHUTHOM MHIAYKIMH. BUXpeBoe 31eKTpUUECcKOe MoJI€ U €ro CBA3b C Ie-
PEMEHHBIM MarHUTHBIM.

7. SIBnenne camonHAyKuuu. MHIYKTUBHOCTD. PacueT MHIYKTUBHOCTH TOPOUJA U COJIEHOMA.

8. DHeprust KOHTypa ¢ TOKOM B MAarHUTHOM TIOJI€.

9. MUnrepdepenius cBeToBbIX BOJH.CriocoObl  HaOmioneHUs HUHTEpYEpPeHLUH CBeTa.
NuTtepdepomerp MaiikenbcoHa.

10. Pacuer uHTEepdepeHIIMOHHON KapTUHBI OT IBYX UCTOYHHUKOB. Y CJIOBHUE MHTEP(EPEHIIMOHHBIX
MaKCHUMYMOB U MUHUMYMOB

11. UnTepdepenus B TOHKUX IuieHKax. [IpocBeTiaenne onTHky.

12. Mudpakuus ceera. [Ipuniun I'rolirenca-dpenens.

13. Indpakuus Ha menu, AMPppakIuOHHbIE MAKCUMYMBbl 1 MUHUMYMBI.

14. Hudpakumss Ha  mpocTpaHcTBeHHOW — pemetke.  ®dopmyna  Bymeda-bporra.
PeHTreHOCTpYKTYpHBIN aHAIINU3.

15. Buemnuit potorddexr. YpaBHeHue DiHIITeHHA U1 BHEIIHET0 GpoTodddeKTa.

16. ®oronsl. Macca U UMITyJIbC POTOHA.

17. B3ammopeiictBue cBeta c BemiecTtBoM. llormomenne u paccesHue cBera. CHekTpsl
MIOTJIOLEHUS.

18. EcTecTBEHHBIN U NOJSIPU30BAHHBIN CBET. 3aKOH Maitroca.

19. Ionspusanus npu oTpaskeHUU U NpeNoMiIeHHH. 3akoH bprocrepa.

20. BzaummopeiicTBME cBeTa ¢ BelmeCTBOM. HopmanbHas ¥ aHOMaibHas JHUCHEPCHS.
Kiaccuueckast 311€KTpOHHas! TEOPHSI TUCTIEPCUH.

21. UckycCTBEHHAst ONTUYECKAs] aHU30TPOIIHSL.

22. AbcomoTtHo uepHoe Teno. 3akoH Kupxroga. 3akon Crepana-bonbpiimana. 3akoH cMemeHus
Buna.

23. CnexTp u3inydeHus: abcomoTHo yepHoro tena. Gopmyna Buna. ®opmyna Penes-/xunca.
KBanToBas runotesa u ¢popmyna [lanka.

24. Buemnuii GoTod(h(deKT u ero 3akoHbl. Y paBHEHHE DWHIITEIHA.
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25. ®opmyna pae-bpoitsig. OnbiTHOE 000CHOBAaHWE KOPITYCKYJISIPHO-BOJIHOBOTO Ayajau3Ma
CBOMCTB BEILIECTBA.
26. COOTHOIIIEHUE HEOIPEAETICHHOCTEH.
27. BonnoBas ¢pynkuus. Ypasaenue lllpeaunrepa. @usnveckuii cMbIch BOJH Je-bpoiins.
28. Yactuna B NOTEHIHAIBHOM siluke. KBaHTOBaHME SHEPIUH.
29. TyHHenbHBINA YPPEKT.
30. JIuHEeWHBIN rapMOHUYECKUA OCLIMILIATOP B KBAHTOBOM MEXaHUKE.
31. Atom BojgopoJa B KBaHTOBOM MeXaHUKe. | 1aBHOe, OpOMTaIbHOE U MAarHUTHOE KBAaHTOBBIC
qucha.
32. 3apsn, macca U pa3Mepbl aTOMHBIX saep. HykiioHbl. 3aps10Boe 1 MaccOBOE YUCIIA.
33. IloHsATHE O CBOICTBAX M MPUPOJE SAECPHBIX CHI. ME30HBI.
34. ledext Macchl ¥ SHEPTHS CBS3H SAAPA.
35. PannoakTUBHOCTD. SIIepHbIE peaKluU U 3aKOHBI COXPaHEHUSI.
36. Peakuuu neneHus sijapa Ha OpUMepe ypaHa M IulyToHud. llemHas peakuus aeneHHs.
Kputnueckas macca. [lonsrue o sepHOi SJHEpreTUKeE.
37. TepMmosiiepHbI€ pEaKIIUU CUHTE3A.

7. NepeyeHb OCHOBHOW N AONONHUTENILHOWN Y4eOHOWN NUTepaTypbl, Heo6xoanmon ans
OCBOEHMUA AUCLUMNIIUHDI

a) OCHOBHasl JINTepaTypa

1. Casenbes U.B. Kypc o6ieii ¢pusuku. B 5 t1. T1. Mexanuka [3nekrponnsiii pecypc]: YueoHoe
nocobwue. 5-e uzn., ucnp. —CII0.: U3natensctBo «Jlanby, 2011.-352 c. — Pexxum noctyna:
http://e.lanbook.com/books/element.php?pl1_id=704

2. CasenbeB U.B. Kypc o6eit ¢pusuku. B 5 T1. T2. DneKTpHuecTBO U MArHETHU3M [IJIEKTPOHHBIN
pecypc]: Yuebnoe nocobue. 5-¢ us., ucnp. —CII6.: U3narensctBo «Jlauby, 2011.-343 ¢. — Pesxxum 1o-
cryna http://e.lanbook.com/books/element.php?pl1_id=705

3. CasenweB U.B. Kypc obmieit puzuku. B 5 t1. T3. MonekynspHas ¢usuka u TepMoiMHaMuKa
[pnexTponHsIil pecypc]: YuebHoe mocodue. 5-e u3n., uctp. —CII6.: M3narensctBo «Jlauby, 2011.-209 c.
— PexumM nocryna: http://e.lanbook.com/books/element.php?pl1_id=706

4. CagenbeB U.B. Kypc o0rueit ¢pusuku. B 5 1. T4. Bonubl. OnTrka [251eKTpoHHBIN pecypce]:
VYuebnoe nocobue. 5-e¢ uz., ucnp. —CII6.: UznarensctBo «Jlauby, 2011.-252 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pl1_id=707

5. CasenbeB U.B. Kypc obuieii ¢pusuku. B 5 11. TS. KBantoBas ontuka. ATomHas pusnka. Pusu-
Ka Tpepaoro Tena. Gu3nka aTOMHOTO s/Ipa M DJIEMEHTapHBIX YacTHII [JJIEKTPOHHBIN pecypc]: YueOHoe

nocobwue. 5-e uzn., ucnp. —CII0.: U3natensctBo «Jlauby, 2011.-369 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pl1_id=708
0) 10MOJIHUTEIbHAS JINTepaTypa

1. Ternad A.A., SABopckuit b.M. Kypc pusuku. M.: Beicn.mkosra. 2001 -380 c.

2. Tpodumona T.U. Kypc ¢usuxu. M. Beicr. mkomna. 2008— 506 c.

3. Casenbes, U.B. Kypc ¢puzukn. B 3-x 11. T.1. Mexanuka. MonexyssipHas Gpu3uka.
[DnekTpoHHBIH pecypc] : yuedHoe mocodue. — DnektpoH. aan. — CII6. : Jlans, 2008. — 352 ¢c. —
Pesxxum noctyma: http://e.lanbook.com/books/element.php?pll_id=509

4. Casenbes, U.B. Kypc ¢usuku. B 3-x 1. T.2. DnekrpudectBo. Konebanus u BonHbl. BomHoBast
OMTHKA. [ DJIEKTPOHHBIN pecypc] : yueObHoe nocodue. — DnekTpoH. nad. — CII6. : Jlans, 2008. — 468
c. — Pexxum nocrymna: http://e.lanbook.com/books/element.php?pll_id=347

5. Casennes, U.B. Kypc ¢usuku. B 3-x 1. T.3. KBanToBas ontuka. AtomHas ¢puzuka. Ousnka
TBepaoro Tena. Gusmka aTOMHOTO si/Ipa ¥ SJIEMEHTAPHBIX YaCTHIL. [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue. — DnektpoH. aad. — CII6. : Jlanp, 2007. — 303 c. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pll_id=349
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6. MBanoB B.E., Cemumes ['.B., llupokux T.B. 3agaun nmo ¢usndeckuM OCHOBaM MEXaHH-
ku[ Teker]: yuebHO-MeToquueckoe mocobue. Cmonenck: ¢pumman 'OYBIIO «MBU (TY)» B r. CMmonen-
cke, 2008. - 35 c.

7. Banos B.E., Cenumes ['.B., llupokux T.B. 3agaun mo ¢uandecKuM OCHOBaM MOJIEKYJISIPHO-
KHHETHYECKON Teopun M TepMmoauHamuku [Tekct]: cOopuuk 3amad. Cmosenck: ¢umman ["OYBIIO
«MBU (TY)» B 1. C™moneHcke, 2008. - 22 c.

8. Apmmmnenko M.A., BanoB B.E., Haiinénor B.A., Cenumer I'.B., lupoxux T.B. 3agaum no
¢us3nueckuM ocHOBaM 3iekTpomarHeTusMa [Tekct]: cOopHuk 3amad. Cmoinenck: ¢umman 'OYBIIO
«MBU (TY)» B . C™MoneHcke, 2008. - 22 c.

9. Cemumies I'.B., BanoB B.E., [lanuenko C.B., lllupoxux T.B., bensikoB M.B. [Ipaktudeckue
3amanus no ontuke [Tekcr]: yuebnoe mocobue. Cmonenck: ¢umman 'OYBIIO «MOU (TY)» B 1.
Cmonencke, 2010. - 92 c.

10. dusnueckuii npakTukyM. Mexanuka u mosiekynspHas ¢usuka. B.E.MBanos, B.I".Ko3mnos,
B.A.Haiinenos, I'.B.Cenumes / : yueOHOe ocobue moj pen. nmpod. A.D.borateipeBa. CMoneHck: Gu-
muan FOYBIIO «MOU(TVY)» B r. Cmonencke, 2007. - 56 c.

11. Apmunenko M.A. Onucanusi 1ab0paTopHBIX paboT 1Mo (GHU3MKE W METOANYECKHE YKa3aHHUS K
HUM. DIEKTPUYECTBO U MarHeTusM.: ydyeOHO-meTtoauueckasi papadborka/M.A. Apmmnenko, B.E. Upa-
HOB, B.A. Haiinenos, I'.B. Cenumies.- Cmonenckuit prman [OYBITO «MOU(TY)», 2009.- 76 c.

12. ®usuueckuii mnpaktukym. Onrtuka. Crtpoenue artoma./ B.E.VBanoB,  B.A.HaiineHos,
M.B.bensikos, I'.B.Cenummes, T.B.Illupokux: yueOHOe mocobue. Cwmonenck: ¢mwman ['OYBIIO
«MDU(TY)» B 1. C™Monencke, 2011. - 68 c.

13. llInpokux T.B. COOpHUK TECTOBBIX 3aJIaHUH 1O (GU3HKE: YICOHO-TIPAKTHIECKOE U3/1a-
nue/lHupokux T.B., UBanoB B.E., Cenumies ['.B., Haiinenos B.A., Cmonenck: ¢pumman [OYBITIO
«MDU(TVY)» B . CMoneHcke, 2009, - 88 c.

14. Cenuies I'.B. AtomHas u siaepHas ¢usuka. : coopuuk 3aganuii/Cenures '.B., llupokux
T.B., Cmonenck: pumman TOYBITO «MBOU(TY)» B r. Cmonencke, 2013, - 40 c.

15. Cenumes I'.B. ®usnueckue uzmepenus u ux oopadorka. Meroanueckue pekomeHgauuu/ Ce-
mumes [.B.,borateipeB A.®., sanoB B.E., Hlupokux T.B.- Cmonenck: PUO ¢punnana MOU B r. Cmo-
neHcke, 2014.- 40 c.

16. Cemume ['.B. Bompocer u 3amaHust K J1a0opaTopHbIM paboTraM 10  (hU3HKe.
Yactsl./I".B.Cenumen, T.B.IIupoxux/Ilox pen. A.®. boratsipeBa: Cmonenck: PUO ¢pununana 'OYB-
1O «MDOU(TVY)» B 1. CMmonencke, 2007.- 39 c.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TENEKOMMYHUKALMOHHOM ceTu «IHTepHeT,
HeO6XO,D,VIMbIX Ana oCBOeHUsA ANCUNMIINHDbI

1. TCCCA 237-2008. Tabnuibl CTaHIAPTHBIX CIIPABOYHBIX JaHHBIX. DyHAaMeHTaIbHbIE (U-
3MYECKHE KOHCTaHThI. Pexxum moctyma: www.docs.cntd/ru/document/1200100402/

2.TOCT 8.417-2002 I'CH. Eqununs! BenwanH. PexxuMm goctyma:
www.fsetan.ru/library/doc/gost-8417-2002/

3. CripaBouHBI MaTepual 1o ¢pusnke. TabmudHbIe JaHHBIEe. Pexxum moctyna:
www.fizportal.ru/help/

4. XKypuan «Ycnexu pusndeckux Hayk». Pexxum goctyma http://www.ufn/ru/

9. MeToamnyeckune ykasaHua Ana ody4arowmxca no 0CBOEHUIO AUCLUNIINHBI
JucuunianHa npeaycMaTpuBaeT BO 2-M CEMECTpe JIEKIMU | yac B HENEN0, MPAaKTUYECKHUE 3a-

HATHS | 9ac B HENeNio, BHIIOJHEHUE pacuETHO-TPapUUECKOro 3a1aHus U 9 YeThIpexdacoBbIX J1abopa-
TOpPHBIX PaboT. M3ydeHue Kypca 3aBepIaeTcsi IpOMEKYTOYHBIM 3K3aMEHOM.
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JucuuninuHa npexycMaTpuBaeT B 3-M CEMECTpe JIEKLMH 2 Yaca B HEAEI0, IPAKTUYECKUE 3a-
HATUS | 4ac B HEJEI0, BRIMOJIHEHUE PACYETHO-TPAPUIECKOrOo 3aJaHus U 9 Y4eThIpeXdacoBbIX Jlabopa-
TOpHBIX pabot. M3yueHue Kypca 3aBepIaeTcs HTOrOBBIM HK3aMEHOM.

YcneniHoe uzydeHue Kypca TpedyeT MOCeIICHHS JICKIMA, aKTHBHONW pabOThl Ha MPAKTUYECKUX
3aHATUSX U TAOOPATOPHBIX PabOTax, BHIMOJIHEHUS BCeX YUEOHBIX 3aJaHUil MpernoiaBaressi, 03HaKoOMIIe-
HHS C OCHOBHOM U JIONIOJIHUTEIBHOM JTUTEPATYPOU.

Bo BpeMms JieKIMH CTYJEHT JOJIKEH BECTU KPATKUI KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKIUN MpEeANoaraeT MpoCMOTpP KOHCIIEKTa B TOT € JCHb MOCIe 3aHsi-
tuid. [Ipu 3TOM HEOOXOIMMO MOMETUTH MaTepHallbl KOHCIIEKTA, KOTOPHIE BBI3BIBAIOT 3aTPyIHEHUS AJIs
noHuManus. [Ipu 3ToM 00ydarommiicss JOMKEH CTapaThCs HAWTH OTBETHI HA 3aTPYAHHUTEIBHBIC BOIIPO-
CBl, MCIIOJIb3Yd PEKOMEHIyeMylo JuTeparypy. Ecinu emy camocTosTensHO HE yAaloch pa3oOpaThcs B
Matepuaie, HeoOXoauMo C(HOPMYIUPOBATH BOIPOCH U OOPATUTCS 3a MOMOIIBIO0 K MPEIoAaBaTelio Ha
KOHCYJIbTAIlMH WU OMMKalIIei TeKIHH.

OO0yuaromemMycs HE0OOX0AUMO PETYJISPHO OTBOJUTH BPEMs ISl TOBTOPEHUS IPOUIEHHOTO MaTe-
puana, mpoBepsisi CBOM 3HAHUS, YMEHHUSI U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTnyeckue (CeMMHAPCKHME) 3aHSATHSI COCTABILSIIOT BaXHYIO 4acTh 00Ie00pa3oBaTeIbHOM
MOJITOTOBKH CTYy/IeHTOB. OCHOBHAS 11€JTh MPOBEICHUS MPAKTHUECKUX (CEMHHAPCKUX) 3aHITUN - POPMHUPO-
BaHUE y CTY/IEHTOB aHAJMTUYECKOTO, TBOPUYECKOTIO MBIIUICHUS ITyTeM MPUOOPETEHUS IPAKTUUYECKUX HaBbI-
KOB.

Mertoanyeckue yka3aHusi K MPaKTUYECKUM (CEMUHAPCKUM) 3aHATHAM IO JUCLUIUIMHE HapsIy C
paboueil mporpamMmMoil U TpaduUKOM y4yeOHOTO Mpolecca OTHOCITCS K METOJUYECKUM JOKYMEHTaM,
OIIpeIENIAIONIM YPOBEHb OPraHNU3allMi U KayecTBa 00pa30BaTeIbHOIO Ipoliecca.

CopepxaHue IpakTHUECKUX (ceMUHApcKuX) 3aHsATull puxcupyercsa B PIIJ] B pa3nene 4 Hacros-
LIEH IIPOrpaMMBl.

Baxneiimeil cocrapinsomeil 11000i (opMbl MPAKTUUYECKUX 3aHATUN SBISIIOTCS YIpPa)KHEHUS
(3amanust). OcHOBa yIpa)KHEHUs - IPUMeEpP, KOTOPbI pa3Oupaercs ¢ MO3ULMNA TEOpUH, Pa3BUTOM B JEeK-
uuu. Kak mpaBuiio, OCHOBHOE BHMMaHME yJenseTcs (GOPMUPOBAHHUIO KOHKPETHBIX YMEHUMH, HABBIKOB,
YTO U ONpeAessieT COoAep)KaHue AESITENbHOCTH CTYJIEHTOB - pelIeHue 3ajad, rpadudeckue palOoTshl,
YTOYHEHHE KaTeropuil M MOHSATHM HAyKH, SBISIOLIMXCS MPEANOCHIIKON HaydHOI'O MBILIUIEHUS U Tpa-
MOTHOM peuu.

[TpakTHueckue (CeMHUHAPCKHUE) 3aHATHUS BBIMOIHSIIOT CIEAYIOLIUE 3a0a4u:

CTUMYJIMPYIOT PETYISIPHOE N3YYEHHE PEKOMEHYEMOM JTUTEPATYyphl, a TAKKE BHUMATEIbHOE OT-
HOILIEHUE K JIEKIMOHHOMY KYpCY;

3aKpeIUIAIOT 3HaHMS, IMOJyYEHHbIE B MPOLECCEe JIEKIIMOHHOTO OOy4YeHHS M CaMOCTOSTEIbHOM
paboThI HaJ IUTEPATYPOI;

pacupsIoT 00bEM MPOPECCHOHANTBHO 3HAYUMBIX 3HaHUH, yMEHU, HAaBBIKOB;

MO3BOJISIOT YIOCTOBEPUTHCS B MPABUILHOCTH PaHee MOMyYEeHHBIX 3HAHUM;

IIPUBUBAIOT HABBIKK CAMOCTOSITEILHOIO MBIIIJIEHHSI, yCTHOTO BBICTYILICHUS;

CIOCOOCTBYIOT OBJIAJIEHUIO TEPMUHOJIOTHEN;

IIPEIOCTABIISAIOT MPENOJABATEN0 BO3MOXKHOCTh CUCTEMATHUECKH KOHTPOJIUPOBATh YPOBEHb Ca-
MOCTOSITEIbHON pabOTHI CTY/I€HTOB.

[Tpy moAroToBKEe K MPAKTUYECKUM 3aHSATHSIM CTYACHTM HEOOXOAMMO BBINOJHUTH JOMAIIHEE 3a-
JaHWE B BUJI€ HECKOJIBKUX KOHKPETHBIX 33[a4; IPOCMOTPETh KOHCIEKTHI JIEKIIMM M METOJUYECKHE YKa-
3aHUSI, PEKOMEHIOBAaHHYIO JTUTEPATYPY MO TEME CIIEIYIOIIETO MPAKTUYECKOr0 3aHATHS.

JlabopaTopHble padoThl COCTABJISIOT BAXHYIO YacTh OOIECOOpa30BATEILHON MOJATOTOBKH CTY-
nenToB. OHU HaNpaBJeHbl HA 3KCIIEPUMEHTAILHOE MOATBEPKICHUE TEOPETHUECKUX TOJIOKEHUN U Pop-
MHUPOBaHHUE y4eOHBIX U MPOPECCUOHATBHBIX MPAKTHUECKUX YMEHUI.

BrinonHenue cryaeHTamMu J1abopaTopHbIX padOT HANPaBIIEHO Ha:

00o0011eHne, cucTeMaTH3altIo, yriyOleHne, 3aKkperieHue NOIyYeHHbIX TEOPETUUYECKUX 3HAHUM
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10 KOHKPETHBIM TEMaM AUCLUIUINH;

¢dopmupoBaHUE HEOOXOJUMBIX YMEHUI U HABBIKOB;

JIMCHUIIIMHBL, 10 KOTOPBIM TUIAHUPYIOTCS J1a0OpaTOpHbIe pabOThI U UX 0OBEMBI, ONPEACTSIOTCS
pabourmu y9eOHBIMHU TIITAHAMU.

MeTtoauuecke ykazaHus IO IMPOBEIEHUIO J1a0OPAaTOPHBIX paboOT pa3padaThIBalOTCS HA CPOK
nevictus PIIJI (I1IT) u BirO9aroT:

3arjaBHe, B KOTOPOM YyKa3bIBaeTcsl BUJ paboThl (JabopaTropHas), ee MOPSAKOBBIA HOMEp U
HAauMEHOBAHMUE;

11eJIb pabOoTHI;

IpeaMET U CoZiepKaHue padoThI;

00opy/oBaHue, TEXHUYECKHE CPEICTBA, MHCTPYMEHT;

NOPSAJOK (T10CJIE0BATEIbHOCTD) BBINOJIHEHUS pabOThI;

MpaBHJia TEXHUKH 0€30MacHOCTH M OXpaHbl TPYAA 10 TaHHOH padoTe (110 HeOOXOANUMOCTH);

oOmre npaBuiIa K 0popMIICHHIO PadoOTHI,

KOHTPOJIbHBIE BOIIPOCHI U 3aJaHUs;

CIIUCOK JIUTEPATYpHI (110 HEOOXOAUMOCTH).

Conepxanue madopatopHbix padbot ¢pukcupyetcs B PI1/] B pazaene 4 HacTosiiei mporpaMmebl.

[Tpu nmnaHrpOBaHUM JIAOOPATOPHBIX PAOOT CIEAYET YUYUTHIBATh, YTO HAPSIAY C BEAYIIECH LENbIO -
MOATBEPIKICHUEM TEOPETHUUECKUX MOJOXKEHHUH - B X0JIe BBIMOJIHEHUS 33/IaHUi y CTYIEHTOB (POpPMUPY-
IOTCS IPAKTHYECKUE YMEHUSI M HaBBIKK OOpaIIeHUs ¢ JJaOOpaTOpHBIM 000PYIOBaHUEM, aNapaTypoir 1
Tp., KOTOPbIE MOTYT COCTABJIATH YaCTh MPO(ecCHOHANBHON MPAaKTUYECKOM MOJITOTOBKH, a TAK¥KE UCCIIe-
JoBaTeIbCKUe yMeHUs (HaOI0aTh, CpPAaBHUBATD, aHATM3UPOBATh, YCTAHABIMBATh 3aBUCUMOCTH, J€NaTh
BBIBOJIbI M 0000IIEHNS, CAMOCTOSITEILHO BECTH UCCIIEI0BaHUE, ODOPMIIATh PE3YIIbTAThl).

CocraB 3amaHuil s 1a0OpaTOpHOU padOTHI JOKEH OBITh CIJIAHUPOBAH C TaKUM PACUYETOM,
YTOOBI 32 OTBEJICHHOE BPEMsI OHU MOTJIM OBbITh KAUECTBEHHO BBIIIOJIHEHBI OOJIBIIMHCTBOM CTYICHTOB.

HeoOxonuMbpIMKU CTPYKTYpHBIMH 3JI€MEHTaMU J1abopaTOpHOU pabOThl, TOMUMO CaMOCTOSITEINb-
HOU JEATEIbHOCTU CTYINEHTOB, ABIIAIOTCS MHCTPYKTAX, IPOBOAMMBIN IpENoAaBaTesieM, a TaKXkKe opra-
HU3aIus 00CYKIC€HUSI UTOTOB BHITIOJIHEHUSI JTA0OpAaTOPHOU pabOTHI.

Beinonnenuto n1abopaTtopHbIX paboT NMpeaiecTByeT MpoBepka 3HaHUM CTYJI€HTOB — UX TEOPETH-
YEeCKOW FOTOBHOCTHU K BBITIOJTHEHUIO 3aaHMUS.

3a 10 MUH 10 OKOHYAHHUS 3aHATUS MpenojaBareib NpoBepseT 00bEM BBIOJTHEHHON Ha 3aHATHH
paboThl U OTMEYAET Pe3yJIbTaT IPOBEPKHU B paboueM KypHaJe.

[ToMuMO COOCTBEHHO BBINOJIHEHHS PA0OTHI IS KaX/10# 1abopaTopHOi paboThl MpeaycMoTpe-
Ha IpoLeypa 3alIMThl, B X0/I€ KOTOPOW NPENOoJaBaTeilb MPOBOJUT YCTHBIA WIIM MUCBMEHHBIA ONPOC
CTYJEHTOB JUIsl KOHTPOJISI TIOHMMAaHUS BBIIOJHEHHBIX UMH W3MEPEHMM, NMPaBUIbHONW HMHTEPIpETALUU
MOJIYYE€HHBIX PE3yJIbTaTOB U YCBOEHUSI MU OCHOBHBIX TEOPETHUUYECKUX U MPAKTUUECKUX 3HAHUN IO TeMe
3aHSTHSL.

[Ipu moAroToBKe K IK3aMeHYy B JIOMOJHEHHE K M3YyYEHHIO KOHCIEKTOB JIEKIHH, HE0OXOIUMO
MOJIb30BaThCsl YUEOHOM JIUTEpaTypoid, peKOMEHI0BaHHOM K HacTtoseil nporpamme. [Ipu noaroroske
9K3aMeHY HEeOOXOJIMMO M3YYHUThb TEOPHIO: ONPEENICHUs BCEX MOHATUN W MOAXOMbI K OLIEHUBAHUIO JI0
COCTOSIHMSI TIOHMMaHUsl MaTepuaia U CaMOCTOSATEIbHO PEIINTH [0 HECKOJBKY THIIOBBIX 3a/1ay U3 KakK-
noi temsl. [lpu pemieHun 3aaay Bcerja HEOOXOAUMO YMETh KaU€CTBEHHO MHTEPIPETUPOBATH UTOT pe-
LICHMUSL.

CamocrositeabHass padora cryaeHToB (CPC) mo gucuuiuiiHe WrpaeT BaXKHYIO pOJb B XOJI€
BCero yueOHoro mpouecca. Meroanyeckre MaTepualisl U pekomengarmu s odecreuenuss CPC roro-
BATCA MIpernojaBaTesieM U BhIJAIOTCS CTYJIECHTY B OCHOBHOM OMOIMOTEKOM.
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10. MNMepeyvyeHb MHOPOPMALMOHHBLIX TEXHOSIONMW, UCMNONb3yeMbIX MPU OCYyLUEeCTBIEHUN
obpa3oBaTenbHOro npouecca nNo AUCUUNIUHE, BKIOYasi NepevyeHb MpPOrpaMMHOro
obecne4vyeHUss U NHPOPMALIMOHHbIX CMPaBOYHbIX CUCTEM (MPU HEOO6XOAMMOCTH)

HpI/I IMPOBCACHHUHN JICKINIUOHHBIX 3aHATHH npeaycMaTpmuBacTCsa UCIIOJIB30BAHUE cucmem MYJIbTU-
MEaua.

11. OnucaHme martepuanbHO-TeXHUYEeCKoM O6a3bl, HeOO6XoAUMOWN ANA OCYLeCTBIEHUA
oGpa3oBaTenbHOro npouecca No AUCUUNIINHe

JlekIMOHHbIE 3aHATHS:
AynuTopus, OCHAIllEHHasl MPE3eHTAMOHHON MYJIbTUMEIUHHONW TEXHHKON (IIPOEKTOp, JKpaH,
KOMITBIOTEP/HOYTOYK).
IIpakTHyeckue 3aHATHA 10 JAHHOW JUCLMIUIMHE MPOBOJATCS B ayJIUTOPHM, OCHAIIEHHON
y4eOHOH TOCKOH, MEIoM.
JlabopaTopHblie paGoThl 110 JaHHON AUCLUUILINHE MPOBOIATCS B yueOHbIX 1a0.NeNoe A214, A219
— JlaGopaTopun MexaHUKH U MoJeKyisipHon ¢usukn; A201, A217 — Jlabopatopuu 31€KTpHUUECTBA U
MmarHeTusma; A215 — JlabopaTopuu ONTUKKU U ATOMHOHN (PU3HMKH.
JlaGoparopus «MexaHUKU U MOJIEKYJIIpHON (PU3UKU» OCHAILIECHA!
1. JlaGopaTOpHbIM CTEHIOM [UId MpPOBEAEHUS JlabopaTopHOi paboThl «l3yyeHue  MeETOIOB
MIPOBE/ICHUS MPSMBIX M KOCBEHHBIX HM3MEpPEHHI U 00paOOTKH X PE3yIbTaTOBY
2. JlabGopaTopHBIM CTEHJIOM JUIsl TpOBelIeHHs JabopaTopHoil  paboTbl  «M3ydyeHue MeETOAOB
00pabOTKHU pe3ylbTaTOB NPSIMBIX MHOTOKPATHBIX U3MEPEHUI»
3. JlabopaTopHBIM CTEHAOM JUIsl TPOBEACHUS 1abopaTopHOi paboThl «M3yueHune AMHAMHUKU
BpAIATEIHHOTO IBHKCHUS TBEP/IBIX TEI»
4. JlabopaTOpHBIM CTEHJIOM JJIs MPOBEACHUS JabopaTopHOil paboThl «OmnpeneneHne MOMEHTa
WHEPIUHN BPAIIAIOIICHCS CHCTEMBI TEI»
5. JlabopaTopHBIM CTEHAOM JUIsl TPOBEACHUS 1abopaTopHOil paboThl «3yueHue konebaHui
MaTEeMaTHYECKOTO MasTHAKA
6. JlaGopaTopHBIM CTEHAOM JUIsSl TPOBEACHUS 1abopaTopHOi paboThl «3yueHue konebanuit Gpu-
3MYECKOTO MAasTHUKa
7. JlabopaTopHBIM CTEHAOM JUIsl IPOBECHUS 1abopaTopHOil paboThl «OnpeaeneHrne MOMEHTa
WHEPITUH KOJIeca METOJIOM KOJIeOaH I
8. JlabGopaTopHBIM CTEHAOM JUIs TPOBEACHUs TabopaTopHoil paboTsl «Ne§ OmpezneneHre MOMEH-
Ta MHEPIIMU U MpoBepka Teopembl LlITeiiHepa mpu momomnm TpuUISIpHOTO TIOBECAY
9. JlabGopaTopHBIM CTEHAOM JUIsl IPOBECHHUS 1a0opaTopHOil paboThl « OmnpeneneHne Macchl MO
BO3/IyXa»
10. JTaGopaTOpHBIM CTEHIOM I TPOBEACHUS JJabopaTopHOU paboThl «OnpeaeneHne OTHOIICHHS
MOJISIPHBIX TEMIOEMKOCTEN BO3IyXa»
11. JJTaBopaTOpHBIM CTEHIOM JUI IPOBEAECHUS 1abopaTopHOil paboThl «Orpenenenue
ko3¢ duLeHTa BHYTPEHHETO TPEHUS BA3KOU KHUAKOCTH 10 MeToay CTokca»
12. JJTaBopaTOpHBIM CTEHIOM I IPOBEACHUS JJabopatopHoi paboThl «Omnpenenenue kodhduiu-
€HTa BHYTPEHHETO TPEHUS U CPEeHEH UTHHBI CBOOOIHOTO MPOOeTa MOJIEKYIT BO3IyXay.
13. JIaGopaTOpHBIM CTEHIOM I IPOBEACHUS 1TabopaTopHOH paboThl «l3ydeHne cOOCTBEHHBIX
KoJle0aHUH CTPYHBI METOJOM PE30HAHCa»
14. JJTaBopaTOpHBIM CTEHIOM JUI IPOBEACHUS JIAOOPaTOpHOU paboThl «OmnpeneneHne CKopoCcTu
3BYKa B BO3JlyX€ M OTHOILEHHUS] MOJISIPHBIX TEIUIOEMKOCTEH Ui BO3yXa METOJIOM CTOSYHMX
BOJIH»
15. JIabopaTopHBIM CTEHAOM JIJIsl IPOBEICHUS TA0OpaTOpHOU paboThl «OmnpeaeneHne CKOpoCTH
3BYKa B BO3JIyX€ METOJIOM UHTEP(HEPEHIIUI
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JlabopaTopHBIM CTEHOM JUIs ITpoBeieHus tabopaTopHoii padoTsl «3MepeHue ckopocTu
3BYKa B BO3JIyX€ METOJIOM cJBHTa (a3

JIaGoparopust «DIEKTpUYEeCTBAa  MarHETU3M» OCHAIICHA!

1.

2.

10.

11.

12.

13.

14.

15.

JlaGopaTOpHBIM CTEHJIOM JUIS IPOBEJCHUS Ja00paTOpHOH paboThl «M3ydeHue 3JIeKTpUuIecKoro
COIIPOTHBIIEHUS] METOJIOM aMIIepMeTpa U BOJIbTMETPay

JlaGopaTOpHBIM CTEHAOM Uil MPOBEJACHUS JTabopaTopHOil paboThl «M3ydeHHe 3aBHCUMOCTH
MOIITHOCTH UCTOYHHMKA TOKA OT CONPOTUBJICHUS HATPY3KU»

JlaGopaTOpHBIM CTEHIOM Ui IMPOBEACHHUS J1a0OpaTopHOl  paboThl  «DKCHEPUMEHTAIBHOE
u3yueHue 0000IeHHOro 3akoHa OMay

JlaGopaToOpHBIM CTEHIOM JUISl MIPOBENEHUS JTa0opaTopHOW  paboThl  «OnpeneneHne eMKOCTH
KOH/IEHCATOpa MOCPECTBOM OAIIIMCTUYECKOTO TajbBaHOMETPaY

JlabopaTopHbIM CTEHAOM JUIsl MpOBEJIEHUs JlabopaTopHOil  paboThl «M3ydyeHue mporeccos
3apsiIKM U pa3psiIkK KOH/IEHCATopay

JlaGopaTOpHBIM CTEHIOM JUIsI IPOBEeNEHUs JabopaTOpHOil paboTel «l3ydeHne XapaKTepUCTHK
BaKyyMHOTO JIMO/1a U MIPOBEPKA 3aKOHA «TPEX BTOPBIX»

JlaGopaTopHbIM CTEHIOM MJii IPOBENEHUS JabOpaTOpHOU pabotel  «MccnenoBanue
MarHUTHOI'O TOJISI COJICHOUAA»

JlaGopaTOpHBIM CTEH/IOM JIJIsl IPOBEIEHUS JIabopaTopHoil  paboThl «lcciaenmoBaHne MarHUTHON
MHAYKIHUH B XkKeJe3e OallTUCTUYECKHM METOJOM»

JlaGopaTtopHbIM CTEHAOM [UIsl TpoBedeHUs jabopatopHod  paboThl «OTHOIIEHHE 3apsia
3JIEKTPOHA K €r0 Macce METOI0M OTKJIOHEHHS B MATHUTHOM I10J1e»

JlabGopaTopHbIM CTEHJOM JUIsl IPOBEACHUS TabopaTopHO paboThl «M3yueHue 3JeKTPOHHOTO
ocruiorpaga

JlaGopaTOpHBIM CTEHJOM IS TIPOBEACHUS J1abopatopHOl  paboThl «CHITHE PE30HAHCHOU
KpUBOH K0JIeOATEIbHOT0 KOHTYpPa U ONpeiesIeHHE ero 100pOTHOCTH

JlaGopaTopHbIM CTEHAOM [JJIsl TPOBENEHUs J1abopaTOpHOM paboThI «M3yuenue
penakcalMoOHHBIX Koe0aHUl B cXeMe ¢ HEOHOBOM JaMIioi»

JlaGopaTopHBIM CTEHJIOM JIJIsi TIPOBEACHHS J1abopaTopHOM  paboTel «OmnpenerneHue eMKOCTH
KOHJIEHCAaTOpa METO/I0M MEePUOANYECKON 3apsJIKU U pa3psiIKi»

JlaGopaTopHbIM CTEHIOM Uil TNPOBEACHUS JiabopaTopHOW paboThl  «l3yueHue SBICHUS
TEPMO3JIEKTPOHHOM SIMHUCCUU U ONpeieieHne paboThl BBIX01a SJIEKTPOHA

JlaGopaTopHBIM CTEHIOM I TpoBeneHus yabopatopHoil paboTel  «M3ydeHme pe3oHaHCa
HanpsDKEHUH B MOCIIEA0BATEILHOM KOHTYpe»

16.JTaGopaTOpHBIM CTEHJOM JIJIsl MPOBEICHUS JTaOopaTOpHOU paboThl «OmnpeIeeHHe OTHOIICHUS

17.

3apsiaa dIEKTPOHA K €ro Macce METOI0M OTKIIOHEHHSI B DJIEKTPUUECKOM IT0JIE)
JlaGopaTopHBIM CTEHAOM JIJIsl TPOBEIeHUs labopaTtopHOi padoThl «M3yuenue rdexra Xommay

JlabopaTtopust «ONTUKH U aTOMHON (DU3UKMY OCHAIIICHA:

JlaGopaTOpHBIM CTEHIOM JUIsl MpoBeldeHHs jabopaTopHoil  paboTsl «OmpeneneHue JIHHbBI
CBETOBOI BOJIHBI C TOMOIIBIO OUMpr3Mbl DpeHess»

JlaGopaTOpHBIM CTEHAOM sl MpoBeleHHs JabopaTopHOil  paboTsl «OrmpeneneHue JIHHbI
CBETOBOM BOJIHEI C IIOMOIIELIO KoJiel HeroToHa

JlaGopaTOpHBIM CTEHIOM JUIs TPOBEICHHUS J1a0OpaTOpHOM pabotel  «MccnenoBanue
3aBHCUMOCTH ITOKa3aTellsl MPEeJIOMIIEHHS BO3lyXa ¢ IIOMOIIbI0 HHTepdepomeTpa Penes»
JlaGopaTOpHBIM CTEHJIOM JJIsl IPOBEACHUs TabopaTopHOit  paboThl «OnpeneneHue IIHHbBI CBe-
TOBOM BOJIHBI METOI0M TU(PAKIIMK OT OJHOM TSI

JlaGopaTOpHBIM CTEHIOM JUIsl TpoBelAcHHs JabopaTopHoil  paboTsl «OrmpeneneHue IIHMHbBI
CBETOBOM BOJIHBI IPY OMOIIY TU(DPAKIIMOHHON PEIIETKN»
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6. JlaGopaTopHBIM CTEHIOM Ul NPOBEJCHUS JlabopaTopHOil paboThl «/3yueHne 3aKOHOB MOJIS-
pH3aIH CBETa»

7. JlaGopaTOpHBIM CTEHIOM JJIsl IPOBEJACHUS Ja0opaTopHOil paboThl «lccienoBanue TUCTIEpCUH

CTEKJITHHOU ITPU3MBI»

JIabopaTOpHBIM CTEHIOM JIS IPOBEICHHS 1a00paTOpHOi paboThl «l3ydeHue qucrepcur»

9. JlaGopaTopHBIM CTEHIOM JUIsl TIpOBeAeHUS TaboparopHoit paboTsl MccienoBanue TEIIOBOTO
U3ITY4CHHS»

10. JIaGopaTOpHBIM CTEHAOM JJIs TPOBeIeHHs TabopaTopHOH paboTsl Mi3MepeHue BBICOKHX TeMIIe-
paTyp ¢ IOMOIIBIO ONTHYECKOTO MTUPOMETPa»

11. JTaGopaTopHBIM CTEHIOM JUIsi TPOBEIACHHUS JHaboparopHOi paboThl «l3yueHue 3aKOHOB
dhoTodrdpdexray

12. JJaBopaTOpHBIM CTEHIOM IS TPOBEACHUS JJabopatopHol paboThl «BHemHui Gporoddderry.

13. JIabopaTOpHBIM CTEHAOM Ul POBEICHUS J1TabopaTopHOH paboThl «l3ydeHue creKkTpa BOJIO-
pona»

14. JTaGopaTOpHBIM CTEHJOM ISl IPOBEACHHUS 1a00paTOpHOil paboThl «l3ydeHue nmapameTpoB ja-
3€PHOTO H3IIyUCHHS»

oo

ABTOD: / B.E. lBaHoB

/|

KaHIUIAT TEXHUYECKUX HAYK, JOLICHT 74

3aB. kadenpoit puznKu

% e
KaHINAAT TEXHUYECKUX HAYK, JOLIEHT Q < T.B. IlIupokux

3aB. kapeapoit TMO e -
: (/_kﬂj i —
KaHIUAAT TEXHUYECKUX HAYK, JOICHT - F : M.B. I'oHuaposB

[Tporpamma omoOpena Ha 3acexannu kadpeapsl Gusuku ot 29.08.2016 roma, mpotokon Ne 1 u Ha 3ace-
nanuu kadeapst TMO ot 30.08.2016 roaa, mpotokomn Nel
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