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1. I'Iepeqel-lb nnaHnpyemMbiX pe3yribTaTtoB O6y‘-IEHMF| no AuncuunsiimnHe, COOTHeCeHHbIX C
nnaHunpyemMbiMu pesyribtataMm oCBOeHUA o6pasoBaTeanoﬁ nporpamMmmMbi

Llenbio ocBOeHUsI UCHUILINHBI SBISETCA: IPUOOPETEHUE TEOPETUUYECKON U MPAKTUUECKOM MOJI-
TOTOBKH, MO3BOJISIONIEH OpUEHTUPOBATHCS B HAYYHO-TEXHHYECKOM MH(pOpMaluu U HCIOJIb30BaTh HO-
Bble (pr3MUecKHue MPUHLHUIIBI; (POPMUPOBAHHUE B MPOIECCEe U3YyYEHUSI Kypca HAyYHOTO MBIILJICHUS U MH-
POBO33pEHMS], B YACTHOCTH, NOHMMAHUS I'PaHUL] IPUMEHUMOCTH Pa3JINYHbIX (PU3HUECKUX MOHATUH, 3a-
KOHOB, TEOpUH, MoOJele, yMEeHHs MpaBWIbHO OIICHUBATb JOCTOBEPHOCTb  PE3Y/IbTaTOB
SKCIEPUMEHTAJIbHBIX U TEOPETUUECKUX uccienoBaHuil. Llenb nocruraercs mocpencTBoM olOecnedeHus
3TanoB GOopMUPOBaHUS KoMIleTeHIUH, TpexycMoTpeHHbIX @I'OC, B yacTH NpeCTaBIEHHBIX HUXKE 3HA-
HUW, yMEHUHN U HAaBBIKOB.

3agayaMu AUCHMILVIMHBI (PU3MKA SBISIFOTCS:

* M3Y4YEHHE 3aKOHOB OKPY)KAIOIIEr0 MUPa B UX B3aUMOCBS3H;

* oBjajeHue QyHIAMEHTAIbHBIMU MPUHIUIIAMY U METOJIaMHU PELLIEHUS Hay4YHO-

TEXHUYECKUX 3a/1a4;

* (hopMHpoBaHHE HABBIKOB [0 IPUMEHEHHIO NOJOXXEHUM (yHIaMeHTaIbHON HAYKH;

* OCBOEHHE OCHOBHBIX (PM3MUECKUX TEOPHIL, TO3BOJISIONINX ONUCATDH SIBICHUS B
MPUPOJIE, U MPEAESOB MPUMEHUMOCTH 3TUX TEOPUM [UIsl pellieHrs KOHKPETHBIX 3a/1a4;

* [PUMEHEHHE METOJOB U MOJIOKEHUH (PU3UKH K TPAMOTHOMY HAyYHOMY aHAJIM3y CUTYalluid, C
KOTOpPBIMH OakanaBpy MpPHUIETCS CTAIKUBATHCA MPU CO3/JaHUU WM MCIOJIb30BAHUHM HOBOM TEXHHUKHU U
HOBBIX TEXHOJIOTHI;

* ($opMHPOBaHHE y CTYIEHTOB OCHOB €CTECTBEHHOHAYYHOW KapTUHBI MUDA;

* O3HAaKOMJICHHE CTYJEHTOB C HWCTOpUEH U JIOTMKOW pa3BUTUS (U3UKH UM OCHOBHBIX
€€ OTKPBITHH.

JucnunnuHa HampaBiieHa Ha GOPMHPOBAHUE CIEAYIONIUX OOIIEKYJLTYPHBIX H HNpogeccuo-
HAJbHBIX KOMIIETeHIU:

OK-7 - cnocoGHOCTBIO K CAMOOPTraHU3aIMy U CaMOOOpPa30BaHMUIO.

OIIK-4 noHMMaHHEM CYLIHOCTH U 3HaY€HUS MHPOPMALMH B pa3BUTHHA COBPEMEHHOTO O0IIECTBA,
CIOCOOHOCTBIO OJIy4aTh U 00pabaThiBaTh HH(POPMALIHUIO U3 PA3IMYHBIX HCTOYHUKOB, TOTOBHOCTBIO UH-
TEpPHPETUPOBATDH, CTPYKTYPUPOBATH U 0POPMIIATH HHPOPMALIUIO B JOCTYITHOM JJIsl PYTUX BUJIE.

B pe3ynbraTe u3yueHus: AUCUUILIUHBI CTYJCHT JIOJIKEH:

3HaTh:

* OCHOBHBIE (PU3UYECKHE SBJICHUS U OCHOBHBIE 3aKOHBI (PM3UKH; FPAHULIBI UX IPUMEHUMOCTH,
NPUMEHEHHE 3aKOHOB B  BaHeWmMX npaktuueckux npuinoxenusx (OK-7, OIIK-4 );

* OCHOBHBbIE (U3MYECKHE BEIUYMHBI W  (QU3NYECKUE KOHCTAHTHI, MX OIpPEICIICHHE,
CMBICH, criocoObl U eauHULbl MX u3Mepenus (OIIK-4 );

* (yHIaMeHTalIbHbIE (PU3NYECKHUE OIBITHI U UX poJib B pazButuu Hayku (OI1K-4 ).
Ymersn:

* OOBSACHATH OCHOBHBIE HA0JIOJaeMbl€ TPUPOIHBIE U TEXHOT'€HHbIE SBJICHUS U 3PPEKThI C MO3ULUI
¢byHameHTanbHbIX pusndeckux B3aumoseiictauii (OK-7, OIIK-4 );

* yKa3bIBaTh (PM3NYECKUE 3aKOHBI, ONUCHIBAIOLINE TaHHOE ABJieHue win 3gdext (OIIK-4 );

* HCTOJIKOBBIBaTh CMbICI (pusnueckux BennyuH u nousatuit (OK-7, OIIK-4 );

* HCIOJB30BaTh PA3IMYHbIE METOJAUKH (U3MYECKUX HU3MEPEHHUH U 00paboTKU

JKCIepUMEHTaIbHBIX AaHHbIX (OI1K-4 );

Baapers:
* HaBbIKaMH OOBSICHEHUS! OCHOBHBIX HAOJIOJAaEMbIX IPUPOJHBIX U TEXHOTEHHBIX ABJIEHUH U 3(PPEeKTOB
¢ no3ulMi pyHIaMeHTaIbHbIX (pru3ndeckux 3akoHoB (OK-7);
* [paBWJIBHOM 3KCIUTyaTaluell OCHOBHBIX TPUOOPOB M 000pYAOBaHMS COBPEMEHHOMN (hrU3NUECKOM
naboparopuu (OK-7, OIIK-4 );
* 00paboTKOM U croco0aMu MHTEpPIpETany pe3yapTaToB sKkcrepuMenta (OI1K-4 ).
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2. MecTo aucumnnuHbl B CTPYKType obpasoBatenbHOU nporpammsl BI1O.

JucnunnuHa oTHOCUTCS K 6a30Boit yactu mukia b1.5.8 ocHoBHOM 00pazoBaTenbHON TTporpam-
MBI [TOJAFOTOBKH OakasiaBpoB 1o npoduito «[lumieBas nHxkeHepus MaybIX NPEANPUATUIY) HApPaBICHUS
«TexHoJornyeckue MaluHbl 1 000PyIOBaHUE.
OCBOGHI/IC AUCHUIIIIMHBI OIMUPACTCA HAa 3HAHUN CTYACHTOM (1)I/I?>I/IKI/I, MaT€éMaTuKu U XUMHUU B O6’béMe
IIPOrpaMMBbl  CPEJHEN IIKOJIbI U Ha JUCUUIIIIMHAX:

b1.B./IB.1.2 [Icuxonoruueckne 0CHOBBI MPOPECCUOHATBHON AEATEIbHOCTH
b1.B./IB.1.3 Conmoorus

b1.B.JIB.1.1 KynbTypa peun u nemoBoe oOmeHne

bl1.b.7 HHupopmalinoHHbIE TEXHOJIOTUU

3HaHUsA, YMEHUSI U HABBIKW, IIOJy4YE€HHBIE CTYACHTAMHU B MPOILIECCE HM3YUCHHS AUCITUTUIMHBI,
SIBJISIIOTCS 0a30M JUTsl U3YUEHUSI CIICTYIOIINX TUCITUTIINH
b1.B./IB.8.1 VYipaBineHue TEXHUYECKUMU CHCTEMAMHU
b1.B.JIB.8.2 OCHOBBI aHAJIN3a TEXHOJOTHICCKUX CHCTEM

3. O6bem AucuuMnnMHbl B 3a4eTHbIX eAUMHMLAX C YKadaHMeM KonumyectBa
akafleMM4eCcKMX YacoB, BblAefieHHbIX Ha KOHTaKTHyl paboTy oby4arowmxca c
npenopasartesieM (N0 BuAaM Y4YeOHbIX 3aHATMM) U Ha CaMOCTOAITENIbHYK paboTy
oGy4arowmxcs

AyautopHas padora

Hukor: b1

YacTtp nukia: 6a3oBas Cemectp
Ne nucuunauHbl 1o yueOHOMY IJIAHY: b.1.b8

Yacos (Bcero) no yueOHOMY IIJIaHYy: 360 2, 3 cemectp
TpynoemkocTs B 3aueTHbIX equHunax (3ET) 10 2, 3 cemectp
Jlexum (3ET, gacoB) 1.5, 54 2, 3 cemectp
[Tpaxtuueckue 3anstus (3ET, gacoB) 1,36 2, 3 cemectp
Jlaboparopnsie padotsl (3ET, gacos) 2,72 2, 3 cemectp
O0BeM caMOCTOSITEIIBHON PabOTHI 3.25, 126 2, 3 cemectp
o yueoromy miany (3ET, gacoB Bcero)

Ox3amed (3ET, gacoB) 2,72 3 cemecTp

CamocrosiTeqibHasi padoTa CTy/ICHTOB

Bun pabot Tpynoémkocts, 3ET, uac
W3ydyenue marepuanoB JeKIui (JIK) 1.05, 38

[ToaroToBka K MpakTUYECKUM 3aHATUSAM (T13) 0.75, 27

[ToaroroBka K BBITIOJHEHHIO U 3AITUTE JIAOOPATOPHBIX pabOT 1.45,52

(y1a0)

Brinosinenue pacuetnoro 3aganus (p3) 0.25,9

CamMocTosATEeNbHOE N3YUYCHHE TOTIOJTHUTEIIBHBIX MaTePUaIOB -
muciuruHbl (CPC)
[ToaroroBka Kk KOHTPOJIBHBIM paboTamM -
[ToaroToBka K TECTUPOBAHUIO -
IloaroroBka k 3auety -
Bcero: 3.5,126
IToaroroBka K sK3amMeHy 2,72




CMOSIEHCKRA
( m Mﬂuel‘l
N {

Pabouas npoepamma oucyuniunvt B1.58 « Dusuxay X

P ETT D,

4. Cop,ep)KaHMe AUNCUUNIIUHDbI, CTPYKTYpUupoBaHHoe no tfemMamMm C yKkasaHnem otBeaeHHO-
ro Ha HUX Kos€findyectea akageMm4ieCKkmx 4yacoe n BugoB yqe6|-|b|x 3aHATUN

Byl yueOHBIX 3aHATHH, BKITIO-
Ne Beero | yag camocrostenshyio paory
Te- 4acoB
ML TeMBbI TUCTIUTUTAHBI Ha | CTY/ICHTOB, M TPYIOEMKOCTS (B
o/n TEMY qacax)
JIK np 7120 CPC
1 MexaHuka. 45 6 6 12 12
2 | TepmoauHamMuKa U MOJIEKYJIsipHas pu3uKa. 35 6 6 12 12
3 | DnekTpocraruka. 41 6 6 12 12
4 | IloCcTOSIHHBIN IEKTPUYECKUHN TOK. 23 2 2 8 12
5 | Maruerusm. 55 8 4 8 20
6 | KoneGanus u BOJIHBI. 31 6 2 4 10
7 | Onrtuka. 36 6 4 8 19
8 | KBanrToBas ¢usuka. 44 8 4 8 22
9 Anepuas puznka. 11 4 2 0 7
10 | ®usnueckas KapTUHA MHpA. 3 2 0 0 0
Bcero 360 JacoB 1o BUaM y4eOHBIX 3aHATUI 54 36 72 126
(BkJIrO4asi 72 yaca Ha MOATOTOBKY K AK3aMEHaM)

Cojaep:kaHue 110 TeMaM U BUJIaM Y4eOHBIX 3aHATHH

Tema 1. Mexanuka.

Jlekumsa 1. Kunematuka. Ilepememenne. Ckopocts. Yckopenue. Kunemarnyeckue ypaBHEHHS.
HopmansHoe m TaHreHumanpHoe yckopeHue. KnHemarnka BpamjaTenbHOro JIBWKeHMs. KuHemartmka
TBEpPAOTO Teyia. Bpamenue TBEpIOTo Tella BOKPYT HEMOJBHXKHOM ocu. JluHamuka. MHepumnaibHbIE
CUCTEMBI OTcYeTa W mepBbld 3akoH Herotona. Bropoit 3axkoH HperoTroHa. YpaBHeHHE ABMKEHUS
MaTepuaabHOU Touku. Tperuit 3akoH HproToHa. 3aKOH U3MEHEHHs UMIyjibca cucTeMbl YacTull. Cuiibl B
npupoie. 3aKOH BCEMUPHOTO TAroteHus. Cuibl ynpyrocTu, CONpoTUBiieHus (2 yaca).

Jlekums 2. MomMeHT uMItyabca. MOMEHT Cuiibl. 3aKOHBI U3MEHEHMSI U COXPAaHEHUS! MOMEHTa MM-
nynabca. OCHOBHOE ypaBHEHME JMHAMUKH BPALIaTEIbHOTO JABMXKEHUS a.T.T. OTHOCUTEIBHO HETIOABMK-
HOM ocu. MomenT unepiuu. ®opmyna Ilreiinepa. Ilnockoe aBmxenue TBepaoro rtena. JHeprus. Cuna,
paboTa u noTeHuUagbHas sHeprusd. CBsi3b MOTEHIMATBHOMN SHEPTrUU C CUIION, IEHCTBYIOIIEH Ha YacTH-
ny. KoHcepBaTuBHbIE U HEKOHCepBaTHBHbIE Cuibl. PaboTa um kuHeTmdeckas sHeprus. Kunernueckas
sHeprus TBepaoro tena. Pabora npu BpaiieHuu a.T.T. 3aKOH COXpaHEHHs! IIOJHOM MEXaHUYeCKON IHep-
TUU B T10JI€ TIOTEHIIMATBHBIX CUJI (2 Jaca).

Jlexnus 3. PenstuBuctckas Mmexanuka. [I[pyHIMI OTHOCUTENHHOCTH U NTpeoOpazoBanus [ amues.
DKcnepuMeHTaIbHbIe 000CHOBaHMS crnieruainbHou Teopun oTHocuTenbHOCTH (CTO). Ioctymarsr CTO.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH U npeoOpasoBanus Jlopenua. CokpalnieHue AIUHbl U 3aMeJIeHue
BPEMEHM B JBIKYILIMXCS CHCTEMax OTcuera. PensTMBUCTCKMNA MMIYNIbC. B3anMOCBSA3b Macchl U 3HEp-
run. CTO u sanepHas sHepreTuka (2 gaca).

IIpakTHyeckoe 3ausitue 1. Kunemarnka KpUBOJIMHEWHOIO JIBH)KEHUS MaTepUaabHON TOUKU. Ku-
HEMaTHKa JIB)KEHUS MAaTepUAIbHOM TOUKM MO OKPYKHOCTH. J[MHaMuKa MaTepuanbHOW TOYKHU. 3aKOH
COXpaHEHHUs UMITyjbca (2 Jaca).
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IIpakTnueckoe 3ansitue 2. Bpamienue TBepAoro tena. 3aKOH COXPAaHEHUS MOMEHTA MMITYJIbCA.
3akoH coxpaHeHus dHeprun. (2 daca).

IIpakTHyeckoe 3ansaTHe 3. PesiTUBMCTCKAs KNHEMAaTHKA U quHaMuKa. CTalluOHAPHOE JIBUYKECHHE
KUJIKOCTU. (2 "aca).

JlabopaTopHble padotbl. JlabopaTopHble paOOThI BRIMOIHSIIOTCS M0 TpaduKy, B KOTOPBII BKIIIO-
YeHbl TpU pabOThI U3 CIIUCKA, IPUBEJIEHHOTO HUXKE.

JladopaTopHnas padora Ne 3. Onpenenenne MOMEHTA WHEpPLMU  BPAlIAOLICICA CUCTEMBI
ten. (2 yaca).

JladopaTopHasi padora Ne4. V3ydueHne AMHAMUKHA BpalIaTeIbHOTO ABUKEHUS TBEPABIX Tel. (2
qaca).

JladopaTopHnas pa6ora Ne 6. 3yuenue konebanuii Gu3ndeckoro MasTHHUKA. (2 daca).

JladopaTopHas pa6ora Ne7. OnpejesieHne MOMEHTa WHEPIUU KoJieca METOJOM KoJsieOaHui. (2
qaca).

JladopaTopHas padora Ne8. OnpeneneHue MOMEHTa HHEPIIMU U TIpoBepka Teopembl [lITeitHepa
IIpH MOMOILK TpUUIIIpHOro nojBeca. (2 yaca).

CamocrositesbHast padora 1. [loaroroBka K BBIMOJIHEHHIO M 3aIIMTE JA0OPATOPHBIX PabOT
(npenBaputenbHas MpopabOTKa MOPSAIKA BBINOIHEHUS PAOOT, U3ydyEeHHUE METOAMYECKUX YKa3aHUU U
TeopeTH4YecKoro marepuaina) (6 gaco). [loarotoBka kK nmpakTUdecKuMm 3aHATUAM - 3 4yac. [loaroroBka k
nexuusM— 3 yac. (Bcero k teme Nel — 12 yac).

Texkymmii KOHTPOJIb —YCTHBIN OIIPOC NPHU IMPOBEIEHUU IMPAKTUUECKUX 3aHATUH, BHIOOpOUYHAs
IIPOBEpKA BBIMOJHEHUS JTOMAIHEr0 3aJaHUsl, KOHCYIbTUPOBAHUE MO MPAKTUYECKUM 3aHATHUSAM, OLIEHKA
10 pe3yJibTaTaM y4acTHsl B MHTEpaKTUBHOM paboTe B ayJUTOPHUHU.

2. TepmoanHaMuka.

Jlekuus 4. @eHoMeHOIOTHUECKas TePMOJIMHAMuUKa. TepMoAMHAMUUECKOE PAaBHOBECUE U TEMIIe-
parypa. KBasucraruueckue npoueccol. YpaBHEHHE COCTOSIHUA B TepMoauHamuke. OOpaTumbie U HEOO-
patuMeble Tiporiecchl. BHyTpennsis sneprus. Padota u remiora. [lepBoe Havano tepmoamHamMuku. Ter-
JIOEMKOCTh. YpaBHeHune Maiiepa. M3oxopruueckuii, n300apuueckuii, N30TEPMUICCKUHN, aTna0aTHICCKUI
MPOIIECCHI B MI€aTTbHBIX ra3zax. (2 gaca).

Jlexknus S. 3aMkHyTHIE TTpoTiecchl (UKIbI). TermmoBas mammnaa U e€ k... [ukn Kapuo. Bropoii
3aKOH TEPMOJUHAMUKU. DHTponus. MonekyinsipHo-kuHeTnueckast Teopust. OcHoBHOe ypaBHeHne MKT
JUIS TABJIEHMS MI€aJbHOTO ra3a. BHyTpeHHss 3Heprus uaeanbHoro raza. Csi3b TEIJIOEMKOCTH C YHC-
JIOM CTeneHel CBOOOIbI MOJIEKYII ra3a. (2 Jaca).

Jleknus 6. Pacnipenenenne MakcBesuia MOJIEKYJ UICATBHOTO raza. IKCIEPUMEHTAIBHOE 000CHO-
BaHMe pactpenenenus Makcsesuta. bapomerpudeckas dopmyna. Pacnpenenenue bonpiimana. DnemeH-
Thbl (pu3nueckoi kuHeTuku. Jnuddysus, TenaonpoBoIHOCTb, BHYTPEHHEE TPEHHE. IMIIUPUUECKUE YPaB-
HeHus nepeHoca: ®uka, @ypwe u HproToHa (2 vaca).

IIpakTnueckoe 3ansitue 4. YpaBHEHHE COCTOSHUS UealIbHOTO ra3a. [lepBrlif 3aKk0H TepMOAMHA-
muku. TerutoBeie mamunabl. [Hukn Kapro (2 gaca).

IMpakTuyeckoe 3ansaTue S. fIBneHus nepeHoca. Pacnpenenenne MakcBemna. Pacnpenenenne
Boneumana. (2 gaca).

JlabopaTopHbie padoTsl. JJabopatopHble pabOThI BHIMOJIHSIOTCS 10 TpaduKy, B KOTOPBIM BKIIO-
YeHbl JB€ pabOThl U3 CIIHMCKA, IPUBEACHHOTIO HIKE.

JladopaTopHnas pa6ora Ne 9. Omnpenenerne Macchl MOJISl BO3TyXa.

JladopaTopnas pa6ora Ne 10. OnpezenieHre OTHOIIEHHUS MOJIIPHBIX TEINIOEMKOCTEHN BO3TyXa.

JlabopaTopHnas padora Nell. Omnpenenenue ko3p@uiiieHTa BHYTPEHHETO TPEHUS BA3KOM Ku-
koctu 1o metoay Crokca.

JlabopaTopHnas padora Nel2. Omnpenenenue Ko3QQUIMEHTa BHYTPEHHETO TPEHHsSI U CpenHel
JUIMHBI CBOOOIHOTO Mpo0era MOJIeKyJI BO3yXa.
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JladopaTopHnas padora Nel4. OnpeneneHue CKOPOCTH 3ByKa B BO3JyX€ U OTHOIIEHUS MOJISP-
HBIX TEIJIOEMKOCTEH Ui BO3yXa METOJO0M CTOSTMMX BOJIH.

CamocrosiTesibHast padora 2. [loaroroBka K BBIMOJIHEHHMIO M 3alIUTE JaOOPAaTOPHBIX PabOT
(npenBaputenbHas MpopabOTKa MOPAIKA BBINOJIHEHUS PAOOT, U3ydyE€HUE METOJMYECKUX YKa3aHUM u
TeopeTudyeckoro marepuana) (6 vac). [logroroBka xk mpakthyeckum 3aHsaTusM 3 dac. [loaroroBka k
nexuusM— 3 yac. (Bcero k teme 2 — 12 ygac).

Texkymmii KOHTPOJIb — YCTHBII ONpPOC IPU MPOBEIECHUU MPAKTUUECKUX 3aHSATHI, BHIOOpOUYHAs
MIPOBEPKA BBHITMOJIHEHUS TOMAIIHETO 33/IaHUsl, KOHCYJIIbTUPOBAHUE 110 MPAKTUYESCKAM 3aHSITHIM, OLCHKA
10 pe3yJibTaTaM y4acTHsl B MHTEpAaKTUBHOM paboTe B ayJUTOPHUHU.

3. DylekTpOCTATHKA.

Jleknusa 7. Dnexrpocraruka. 3akoH Kymona. HampsikeHHOCTB 2nekTpocTaTudeckoro nosis. [{up-
KyJauust aiexrpocratuueckoro nosist. [lotenmman. CBa3p HanpsHKEHHOCTU ¢ MOTeHUuanoM. Teopema
l"aycca nns mosist B BakyyMe B MHTETPAJIbHOM OpMe U ee IpUMEHEHHE 7Sl pacyeTa 3JeKTPUUECKUX Mo-
neit. Teopema ['aycca B muddepenunanbuoit popme. Dnekrpuueckuii aunois. [lone aumnons. dumnosb
BO BHEIIHEM 3JIEKTpUUECKOM 1osje. [IpoBOIHUKY U JUANEKTPUKU. JIMAIEKTPUKHU B 3JIEKTPUUECKOM IO-
ne. [onspuzamus qudnekTpukoB. Bektop nonspusanuu (2 gaca).

Jlekumust 8. Teopema ['aycca miist BekTopa mossipuzauuu. Teopema ['aycca st AMAIEKTPUKOB.
BekTop anexTpuueckoro cMemeHus (UeKTpudecko nHAyKuun). Jdusnextpuyeckas BOCIPUUMYUBOCTD
U JUBJIEKTpUUYEcKas MPOHUIAEMOCTh BellecTBa. CerHeTOAIEKTPUKU. DIIEKTPUUECKOE I0Jie B OJHOPO-
HOM JuatekTpuke. [Ipenomnenue nuauil BektopoB E u D Ha rpanuie paszaena audneKTpukoB. ['panny-
HbI€ YCJIOBHS JI1 BEKTOPOB HAIPSHKEHHOCTH AJIEKTPUYECKOTO MOJIS U JIEKTPUUECKOIo CMelleHus. (2
gaca).

Jlekumst 9. IIpoBonHKKH B 3nekTpudeckoM mose. [lojie BHYTpU M CHapy»KH 3apsiK€HHOrO Ipo-
BOJIHMKA, HAa I'PaHULE pa3jiena MPOBOJHUK-AUIIEKTpUK. OCHOBHAS 3ajjauya 3JIEKTPOCTATUKU MTPOBOIHU-
KOB. ODJIEKTpOoCTaTUYecKas 3aluTa. EMKOCTh IPOBOJHUKOB M KOHJEHCATOPOB. DHEPrusl 3apsHKEHHOTO
KOHJIeHCaTopa. DHeprusi B3auMOJEUCTBUSI AJIEKTPUUYECKHUX 3aps/ioB. DHEPrusi CUCTEMBl 3apsKEHHBIX
MpoBOHUKOB. OObEeMHas TIIOTHOCTH YHEPTUHU AIEKTPOCTATHUECKOTO 1Mo (2 Jac).

IIpakTnueckoe 3ansiTue 6. HampsokeHHOCTh M MOTEHIMAN AJEKTpOcTaTHuecKkoro mnois. Cas3b
HaInpsDKEHHOCTH ¢ moTeHInanoM. Teopema ["aycca mist mosst B BakyymMe B MHTETPaIbHOUM (opMe U ee
MIPUMEHEHHE IS pacueTa IEKTPUIECKUX 1moJieH (2 gaca).

IIpakTnueckoe 3ansitue 7. J[Unonb Bo BHEIIHEM 3nekTpuyeckoM noje. [lone B nuanekrpuke.
BekTop anekTprueckoro cMeuieHus. Y CIoBUS Ul BEKTOPOB HANPSKEHHOCTU 3JIEKTPUYECKOIO IMOJI U
AJIEKTPUYECKOTO CMEILIEHUS Ha TPaHMIIe pa3zelia AU3JIEKTPUKOB. (2 yaca).

IIpakTnuyeckoe 3ansitue 8. EMKOCTh MPOBOJHUKOB M KOHJIEHCATOPOB. DHEPrusi 3apsuKEHHOIO
KOHJIGHCATOpa. DHEPrus dJIEKTPOCTATHIECKOTo ToJis (2 Jaca).

JlabopaTopubie padoThl. JIJabopatopHble pabOThI BBIMOJIHSIOTCS 10 TpaduKy, B KOTOPBIM BKIIO-
YeHbI JBE padOThl U3 CIIHUCKA, IPUBEACHHOTO HIIKE.

JlaGoparopnas padora No25. M3ydeHue mpoIieccoB 3apsaku U pa3psaIKd KOHICHCATOPa.

JlaGoparopnas pabora Ne24.  OmnpeneneHue €MKOCTH KOHACHCATOpa IOCPEACTBOM
0aJUIMCTUYECKOTO rajJbBaHOMETpA.

Jlaboparopnas padora Ne3(. M3ydenue aneKTpoHHOTO ocuusuiorpada.

Jlaboparopnas pad6ora Ne37. OnpeneneHne OTHOIICHHS 3apsiia JIEKTPOHA K €r0 Macce METOJ0M
OTKJIOHEHUS B 3JIEKTPUUECKOM HOJIE.

CamocrosiTesibHast padora 3. [loaroroBka K BBIMOJIHEHHMIO M 3aIIMTE JAO0OPATOPHBIX PadOT
(npenBaputenbHas MpopabOTKa MOPSAIKA BBINOIHEHUS PAOOT, M3ydyEHHE METOJAMYECKUX YKa3aHUW U
TeopeTudeckoro matepuana) (4 vac). [loarotoBka kK mpakTudeckuM 3aHsATUsAM - (3 dac). [loaroroBka
neknusaM — 3 yac. Beimonnenue pacdetHoro 3amanus (2 gac). (Bcero k teme Ne3 — 12 gac).
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Texkymmii KOHTPOJIb — YCTHBII ONpPOC IpPU MPOBEIECHUN MPAKTUYECKUX 3aHITHH, BHIOOpOUYHAs
IIPOBEPKA BBIIIOJIHEHHS TOMAIIHETO 3aJaHusl, KOHCYJbTHPOBAHHE 10 MPAKTUYECKUM 3aAHITHUSAM, OLICHKA
[0 pe3y/ibTaTaM y4acTusi B MHTEPAaKTUBHOM padoTe B ayJUTOPUH, KOHCYJIbTUPOBAHHUE IO PACUETHOMY
3aJIaHUIO.

Tema 4. IlocTOAHHBIN 3JIEKTPUYECKHUI TOK.

Jlekums 10. [TocTosHHbIN 2nexkTpuyeckuil Tok. Cuiia U MIIOTHOCTh TOKA. YPaBHEHHE HEIPEphIB-
HOCTH JJIs TUIOTHOCTU TOKa. 3akoH OMa B MHTErpajibHOW U auddepeHiuansHoi popmax. 3akon Jxo-
yisi-Jlenna. 3akon Bunemana-@pania. DIeKTpOIBIKYINAs cujia HCTouHMKa Toka. [IpaBuina Kupxroda
(2 gaca).

IIpakTHyeckoe 3ansTue 9. 3akon Oma B uHTErpanbHol U auddepenunansuoi Gopmax. 3akoH
Jlxoymns-Jlenna. [IpaBuina Kupxroda. (2 gaca).

JlabopaTopubie padoTsl. JJabopatopHble pabOThlI BHIMOJIHSIOTCS 10 TpaduKy, B KOTOPBIM BKIIO-
YEHBI JIBE paOdOTHI U3 CIIUCKA, TIPUBEACHHOTO HIDKE.

Jlaboparopnas pa6ora Ne 21. M3ydeHne 3MeKTPUIECKOTO COTPOTUBICHUS METOJIOM aMIIepMeETpa
Y BOJIBTMETA.

Jlaboparoprass pabora  Ne22. H3ydyeHue 3aBHUCHMOCTH MOIIHOCTA HMCTOYHHMKA TOKAa OT
COIIPOTHUBIICHUS HATPy3KH.

JlaGoparopnas padora Ne23. DxcriepuMeHTaIbHOE H3ydeHne 00001eHHoro 3akoHa Oma.

Jlaboparopnas pabora Ne26. M3yueHne xapakTepHUCTHK BaKyyMHOTO JIHOJa M IPOBEPKa 3aKOHA
«TPEX BTOPBIX».

Jlaboparopras pa6ora Ne 32 CHsATHEe pPE30HAHCHOW KPUBOM KOJEOATEIIBHOTO KOHTYypa U
OTpe/iesieHue ero 100pOTHOCTH

JlaGoparopnas pabora Ne33 Il3yueHue penakcallMOHHBIX KOJIEOAaHUM B CXEME C HEOHOBOM
JIaMIoi1

Jlaboparopnas pab6ora Ne34 OmpeneneHue €MKOCTH KOHACHCATOpPa METOJIOM IEPUOAMYECKOM
3apsIIKA U Pa3psIKH

Jlaboparopnas padota Ne35 N3ydeHue siBIEHUS TEPMODIICKTPOHHOW SMHCCHH H OIPEICIICHHE
paboThI BHIXOJ1A 3JIEKTPOHA

Jlaboparopnas padota Ne 36 M3ydyeHue pe3oHaHca HAMPSHKEHUN B MOCIIEI0BATEILHOM KOHTYpE

CamocrositesibHast padora 4. [loaroroBka K BBIMOJIHEHHIO M 3aIIMTE JAO0OPATOPHBIX PadOT
(mpenBapuTenbHas MPOpabOTKa MOPsIKA BHITIOJIHEHUS pabOT, M3y4eHHWE METOJIUYECKUX YKa3aHWH H
TeopeTudeckoro marepuana) ( dac). [loaroroBka k mpaktuueckum 3anstusMm (2 gac). [loaroroBka k
nexuusaM — 2 yac. (Bcero k Teme Ne4 — 12 yac).

Texkymmii KOHTPOJIb — YCTHBII OMpPOC IPU MPOBEIECHUU MPAKTUUECKUX 3aHSATHI, BHIOOpOUYHAs
MIPOBEPKA BBITMOJHEHUS TOMAIIHETO 33/IaHUsl, KOHCYJIIbTUPOBAHUE M0 MPAKTUYECCKUM 3aHSATHIM, OLCHKA
[0 pe3yibTaTaM y4yacThsi B MHTEPAKTUBHOW paboTe B ayTUTOPHH, KOHCYJIFTUPOBAHUE 10 PACYCTHOMY
3aJIaHUIO.

Tema 5. Maraerusm

Jlekmua 11. Marantocrtatuka. MarduTHOE B3aMMOJIEHCTBHE IIOCTOSHHBIX TOKOB. 3axkoH buo-
Capapa-Jlamuaca. Bexktop MarautHoi nHaykuuu. [IpuHun cyneprno3unuu ajas BEKTopa HHAYKIUH. 3a-
koH Ammnepa. Cuna Jlopenna. MarautHoe mnose npsiMOro U KpyroBOro TOKOB. [IBukKeHHE 3apsloB B
AIIEKTPUYECKUX U MAarHUTHBIX MOJIAX. Teopema o LMPKyIsSIuu (3aKOH MOJHOIo Toka) (2 yaca).

Jleknusi 12. MarHuTHBI MOMEHT KOHTypa ¢ TOKOM. KOHTyp ¢ TOKOM B MarHuTHOM Iosie. Mar-
HUTHOE T0Jie B BenlecTBe. Hamarnnyenne MmarueTukoB. MarHuTHasi BOCHPUUMYHMBOCTG. /lnamarueruku
U napamartetuku. [Ipuposa HaMarHMUEHHOCTH JIMa- U MapaMarHeTUKOB 3aKOH IMOJIHOTO TOKa B MarHe-
Trke. HanpspkeHHOCTh MAarHUTHOTO 1oJi1. MaruuTHasi IpoOHUIIAeMOCTh (2 yaca).

7
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Jleknus 13. @eppoMarHeTuky. I'paHUYHBIE YCIOBUS HA MIOBEPXHOCTH Pa3/ieNa IByX MarHeTUKOB.
O0beMHas MIIOTHOCTh SHEPTUU MAarHUTHOI'O IOJISI B BELIECTBE. DJIEKTPOMarHUTHasE MHAYKIUSA. DeHo-
MEHOJIOTHS JJIEKTPOMAarHuTHOM uHAYKuMM. I[IpaBuno JleHma. YpaBHeHHE 3IEKTPOMATHUTHOM WHIYK-
nuu. Camonnaykuusi. MTHAYKTUBHOCTE cosieHoua (2 Jaca).

Jlekums 14. PaboTa 1o nepemMenieHro KOHTypa ¢ TOKOM B MarHUTHOM T0Ji€. DHEPrusi MarHUTHO-
ro noJsist B HepeppoMarHuTHOM cpene. YpaBHeHuss Makcsemna. Tok cmemnienusi. BuxpeBoe anekrpuue-
ckoe moJie. [lonHast cucrema ypaBHeHHil MaxkcBemuia B uHTerpaigbHoi ¢opme. Cucrema ypaBHEHMI
Makcgemna B nuddepennuanpHoit popme (2 yaca).

IIpakTnueckoe 3ansaTue 10. 3axkon buo-Casapa-Jlamnaca. Bekrop MaruutHoil HHAYKIUHU. 3aKOH
Awmmnepa. Cuina Jlopenua. [lpuHuun cynepno3unuu a1 BEKTopa HHAYKIUH. J[BIXKeHuE 3apsaoB B dJIEK-
TPUYECKUX M MArHUTHBIX MOJISIX. (2 9aca).

IpakTuyeckoe 3ausitue 11. KoHTYp ¢ TOKOM B MarHWTHOM I0Ji€. 3aKOH TMOJTHOTO TOKa B MarHe-
Trke. HanpspkeHHOCTh MarHuTHOTO 1oJis. MarHuTHasi MpOHHULIAEMOCTBIO (2 yaca).

IIpakTnueckoe 3ansitue 12. YpaBHeHue ayieKTpoMarHuTHOW MHAyknuu. Camounaykuus. WH-
JTYKTUBHOCTH COJICHOM 1A DHEPrUsi MArHUTHOTO TIOJIsI B HEeppOMarHuTHOU cpene. (2 Jaca).

JlabopaTopubie padoTsl. JIJabopatopHble pabOTh BBIMOJIHSIOTCS 10 TpaduKy, B KOTOPBIA BKIIO-
YeHbl TpU pabOTHI U3 CIIMCKA, IPUBEICHHOTO HUXKE.

Jlaboparopnas padota No27. UccnegoBanne MarHUTHOTO TIOJISI COJICHOUIA.

Jlaboparopnas pabora No28. MccnenoBanne MarHUTHOW WHIYKIIMU B >KeJie3€ OATUCTUYECKUM
METO/IOM.

Jlaboparopnas padotra Ne29. OnpeneneHne OTHOIICHHS 3apsiia JIEKTPOHA K €r0 Macce METO0M
OTKJIOHEHUSI B MarHUTHOM IIOJIE.

Jlaboparopnas padora Ne31 M3zyuenue apdexra Xomra

CamocrosiTesibHast padora 5. [loaroroBka K BBIMOJIHEHHMIO M 3aIIMTE JA0OPATOPHBIX PadOT
(npenBaputenbHas MpopadOTKa MOPSAIKA BBINOIHEHUS PAOOT, M3ydyeHHE METOAMYECKUX YKa3aHUW U
TeopeTH4YecKoro marepuaina) (6 gyacor). [loAroToBka K nmpakTHuecKuM 3aHATUsIM (4 4dac). Beimonnenue
pacuyetHoro 3amanus (2 gac). [loaroroBka k jgekuusam — 6 gac. (Bcero k teme No5 — 20 yac).

Texkymmii KOHTPOJIb — YCTHBII ONpPOC IpPU MPOBEIECHUU MPAKTUYECKUX 3aHITHM, BHIOOpOUYHAs
IIPOBEPKA BBIMOJHEHUS TOMAIIHEr0 3aJaHusl, KOHCYIbTHPOBAHUE M0 MPAKTUYECKUM 3aHATHUSAM, OLIEHKa
[0 pe3y/ibTaTaM y4acTusi B UHTEPaKTUBHON padoTe B ayJUTOPUH, KOHCYJIbTUPOBAHHUE IO PAaCUETHOMY
3aJIaHUIO.

Tema 6. Kojie0aHuA U BOJIHBI.

Jleknusa 15. 'apmonnueckue kojebaHusi. AMIUITHTYa, yacToTa u (pasa kosebanus. CroxeHue
KoJsiebanuit (Ouenust, purypsr Jluccaxy). I'apmonnyeckuii ocrmuistop. Jduddepenunansuoe ypaBne-
HUE TAPMOHHYECKOTO OCLUJUISITOPA U €ro peuieHue. MexaHn4ecKue U JIEKTPOMAarHUTHbIE KOJIeOaHMUsL.
OHeprus kosnebanuit CBoOoAHbBIE 3aTyXarollue KoJiedaHusl ocuMUIsTOpa ¢ norepsmu. Jlorapupmuye-
CKHI 1ekpeMeHT. JJoOpoTHOCTE. (2 Jaca).

Jleknus 16. BeinyxaeHnsie konebanus. AHaIU3 U CHHTE3 KOJIeOaHM, TIOHATHE O CIIEKTPE KOJIe-
O0anuii. CBsizaHHble KoyieOaHMs. Bosnbpl. BonHOBOe nBmkeHHE. YpaBHEHHE IJIOCKOW TapMOHUYECKON
BOJHBI. J[JIMHA BOJIHBI, BOJHOBOE 4HMCIO, (ha30Bas CKOPOCTb YIPYrue BOJIHBI B ra3ax >KUIKOCTSIX U
TBepAbIX Tenax. [lonspuzanus BosH. (2 yaca).

Jlekums 17. DnekTpoMarHUTHbIE BOJHBI. BOJHOBOE ypaBHEHHE UIsl AJEKTPOMArHUTHOTO IOJISL.
OcCHOBHbBIE CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH. DHEPIusl 3JE€KTPOMarHUTHHIX BOJIH. Bekrop IloiHTHH-
ra. IurencuBHocTh BosiHbl. MHTEpdepennus BoaH. Ctossune BoaHbl. KorepeHTHOCTh U MOHOXpOMaTHY-
HOCTb. (2 4ac).

IIpakTuueckoe 3ausitue 13. 'apmonnueckue konebanus. CBOOOTHBIC 3aTyXaronIue KoJieOaHus
ocIuuIATOpa ¢ moTepsimMu. Jlorapupmudeckuii AEKpeMEHT. YpaBHEHHE IIJIOCKON TapMOHUYECKOMN BOJI-
HBI. (2 yaca).
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JlabopaTopHble padoThl. JlabopaTopHble pabOThI BHIMOIHSIIOTCS 10 IpaduKy, B KOTOPBIA BKIIIO-
YeHbI TPH PabOTHI U3 CITUCKA, TPUBEICHHOTO HIKE.

Jlaboparopnas padota Ne 5. N3ydenue konebdaHuii MaTeMaTUUECKOTO MAasITHUKA.

Jlaboparopnas padota Nel3. M3yuenne coOCTBEHHBIX KOJIEOAaHUW CTPYHBI METOJIOM pPE30HAHCA.

Jlaboparopnas pab6otra Ne 41. OmpeneneHue JIMHBI CBETOBOW BOJHBI C MOMOIIBIO OUIPU3MBI
Openes.

Jlaboparopnas pabdota Ne 42. Onpenenenue JIMHBI CBETOBOM BOJIHBI C MMOMOIIIBIO Kojer HproTo-
Ha.

Jlaboparopnas pabota Ned4. Onpenenenue JUIMHBI CBETOBOM BOJIHBI METOJIOM TU(MPAKIIUK OT OJ1-
HOW e

CamocrosiTesibHast padora 6. [loaroroBka K BBIMOJIHEHHIO M 3aIIMTE JAOOPATOPHBIX PadOT
(mpenBapuTenbHas MPOpabOTKa MOPSIKA BHITIOJIHEHUS PadOT, M3ydeHHE METOIUYECKUX YKa3aHWH |
TeopeTudeckoro marepuaina) (4 gac). [logroroBka k nmpakrudeckomy 3anatusiMm (2 gac). [loarotoBka k
nexuusaM — 4 yaca. (Bcero k reme Ne6 — 10 yacos).

Texkymmii KOHTPOJIb — YCTHBII OMpPOC IpPU MPOBEIECHUU MPAKTUUECKUX 3aHATHI, BHIOOpOUYHAs
MIPOBEPKA BBITMOJHEHUS TOMAIIHETO 33/IaHUsl, KOHCYJIIbTUPOBAHUE 110 MPAKTUYECCKAM 3aHSITHSIM, OLCHKA
M0 pe3ybTaTaM y4yacThsi B MHTEPAKTUBHOW paboTe B ayTUTOPHH, KOHCYJIFTUPOBAHUE IO PACUCTHOMY
3aJIaHUIO.

Tema 7. OnTuka.

Jlekums 18. Csertosblie BosHbl. OnbiT FOHra. MHTEepdepeHmoHHoe noyie oT AByX TOUYEUHBIX UC-
TOYHUKOB. ONTHYECKUE CXEMBbI JJIsl HaOoieHus: nuateppepenuu. MaTepdepeHiys B TOHKUX MICHKaX.
WNurtepdepomerp Maiikenbcona. Judpaxuus Boad. [Ipunnun Irolirenca-®Openens. Meton 300 @pene-
1. (2 yac).

Jlekumsa 19. [ludpakuus @penens Ha npocreimux nperpanax. Judpakuus dpaynrodepa. Au-
(bpakIMOHHAs pelleTKa Kak creKTpanbHbli pubop. [lonsaTue o ronorpaduyeckoM MeTojie HOTydeHHs
U BoccTaHOBJIeHUs n3o0paxenuil [lonspruzoBannslii ceet. @opmMa U cTeneHb NOJSIpU3aLUd MOHOXpOMa-
TUYecKkuX BOJH. [losyueHnre u aHanu3 TMHEWHO-TIONSPU30BAHHOTO CBETa. (2 Jaca).

Jleknusa 20. JluneitHoe neymydenpenomieHue. [Ipoxoxkaenue cBera uepes JUHEHHBIE (Pa3oBbie
IJIACTUHKH. VIcKycCTBEHHas onTHYecKas aHu30Tpomus. PoToynpyrocts. DIeKTPOONTHUECKHUE U MarHH-
toontuyeckue 3pdexrsr [lornomenne u nucnepcust BojH. OEHOMEHOIOT | OTJIOEHUS U AUCTIEPCUH
ceera. HopmanbHasg n aHoManibHasi aucnepcus. Kiaccudeckass 3JeKTpoHHasi Teopus aucnepenu. Pac-
cesiHue cBeta (3 Jaca).

IIpakTuueckoe 3anatue 14. Unrepdepennus BonH. Judpakuus BomaH. [Judpakuronnas pemier-
ka. KontponpHas paboTa 1o teme npakrudeckoro 3anatus 13. (2 gaca).

IIpakTuyeckoe 3ansitue 15. IlomspusoBanuelii cBer. llormomenne n nucnepcns BoaH. KoH-
TpOJIbHAs paboTa Mo TeMe MpakTUuecKoro 3anarus 14. (2 gaca).

JlabopaTopHbie padoTsl. JIJabopatopHble pabOThI BHIMOIHSIOTCS 10 TpaduKy, B KOTOPBIA BKIIO-
YeHbl TpU pabOTHI U3 CIIMCKA, IPUBEICHHOTO HUXKE.

Jlaboparopnas pabota Ne 43. VMccnenoBanne 3aBUCUMOCTH MMOKa3aTeNsl MPEIOMIICHHS BO3IyXa OT
TaBJICHUS C TOMOIIBIO HHTEphepomeTpa Pernes .

Jlaboparoprass pabGota Ne 45. OmnpeneneHue JIMHBI CBETOBOW BOJHBI TPU  MTOMOIIU
TU(PPaKIMOHHON PEIIeTKH.

JlaGoparopnas padota Ne 46. M3y4yeHue 3aKk0OHOB TOJISIpU3AIINHU CBETA.

Jlaboparopnas padota Ne 47. UccnenoBanue AUCIIEPCUN CTEKISTHHOM MPU3MBI.

Jlaboparopnas padota Ne48. M3yuenue qucnepcum.
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CamocrosiTesibHast padora 7. [loaroroBka K BBIMOJIHEHHIO M 3allUTE JaOOPAaTOPHBIX PadOT
(npenBaputenbHas MpopabOTKa MOPAIKA BBINOIHEHUS PaOOT, U3yUYE€HUE METOJMYECKUX YKa3aHUM u
TeopeTudeckoro marepuaina) (8 vac). IloaroroBka k mpakTuyeckum 3aHATHSAM (4 ydaca). Beimonmnenue
pacuetHoro 3amanus (3 gac). [logroroBka x jekuusam — 4 gac. (Bcero k teme No7 — 19 vacosn).

Texymmii KOHTPOJIb — pe3yJIbTaThl KOHTPOJIbHOM pabOThI IO TeMe 7, YCTHBIM Oompoc mpu MpoBe-
JEHUM MPAKTUYECKUX 3aHATUN, BEIOOpPOYHAsl MPOBEPKA BHIMOJHEHUS JIOMAIIHErO 3a/laHusl, KOHCYJIbTHU-
pOBaHME MO NMPAKTUYECKUM 3aHATUSAM, OLICHKA MO pe3y/bTaTaM y4yacTusi B MHTEpaKTUBHON paboTe B ay-
JTUTOPUH, KOHCYJITUPOBAHUE IO PACUETHOMY 331aHHUIO.

Tema 8. KBanToBas pusuka.

Jlekumst 21. KBaHTOBBIE CBOMCTBA 3JIEKTPOMArHUTHOIO M3JIy4€HUs. TEemIoBOe U3Iy4CHHUE U JIIO-
MuHecueHIs. CrieKTpaibHble XapaKTePUCTUKH TEIIOBOTO M3Iy4deHHs. AOCOJIIOTHO yepHOe Teno. 3a-
konbl Kupxroda, Credana-bonsiimana u 3akoH cMmemenns Buna. ®opmyna Penes-J[xuHca n «ynpTpa-
¢duoneroBas karactpoday. (2 gaca).

Jlekums 22. ['unote3a kBanToB. @opmyna [Inanka. KBaHToBOoE 00bsCHEHHE 3aKOHOB TEIJIOBOTO
u3nyuyenus. KopnyckynsapHo-BoiaHOBOM qyanusMm ceera. Portorddext u 3¢pdext Komntona. YpaBHenue
OiiHmTeHa A oroaddexra. OnbiT boTe. DneMeHTh KBaHTOBOM MexaHuku. ['unote3a ne bpoiis.
Omnsitel [|pBuccona u Jlxxepmepa. Judpakuus Mukpodactul. (2 yaca).

Jlekums 23. [Ipunuun HeonpeneneHHocTH [elizen6epra. BonHoBast pyHKIINS, €€ CTAaTUCTUYECKUI
CMBICI M YCJIOBHSI, KOTOPbIM OHa JOJDKHA yJIOBJIETBOPATh. YpaBHeHue lllpenunrepa. CranuonapHoe
ypaBHenue lllpenunrepa. Yactuia B 0qHOMEpHOM MOTEHIMATBHOH siMe. OTHOMEPHBIN MOTCHITHATHHBIN
Oapbep (2 yaca).

Jlekums 24. CranuonapHoe ypaBHenue Lllpenunrepa mis atoma Bogopoja. BoiaHoBble pyHKIMN
u kBaHTOBbIE uncia. Gopmyna banbmepa. KBanToBo-MexaHnueckoe onucanue atomoB. [IpaBuia ot6o-
pa JUlsl KBAaHTOBBIX Nepexo/oB. JInHelyaTeie crekTpbl aToMOB. ONTHYECKHE KBAHTOBBIE M€HEPATOPHI.
CrioHTaHHOE ¥ MHIYIIMPOBAHHOE M3ITydeHUE. Y CJIOBHE YCUJICHHS U T€HEpaInu cBeTa. (2 Jaca).

IIpakTHyeckoe 3ansitue 16. TerwoBoe m3nyuenue. YpaBHeHue DuHITeHHaA st hoTodPdekTa.
(2 gaca).

IIpakTnueckoe 3ansitue 17. ®opmyna ne bpoia. IIpunnun HeonpenenenHoctu ['eitzendepra.
Crammnonapuoe ypaBHenue lllpenunrepa. Kontponsnas padoTa 1mo TemMe mpakTudeckoro 3anarus 16. (2
gaca).

JlabopaTopHble padoThl. JlabopaTopHble pabOThI BBIMOIHSIOTCS 10 IpaduKy, B KOTOPBIA BKIIIO-
YeHbl TPU pabOTHI U3 CIIUCKA, IPUBEIEHHOTO HUXKE.

Jlaboparopnas padota Ne 49. MccnenoBanue TEMIOBOTO U3ITYICHHS.

Jlaboparopnast padota Ne 50. M3mepenne BbICOKHX TeMIIEpaTyp ¢ MOMOIIbI0 ONTHYECKOIO IMHPO-
MeTpa.

Jlaboparopnas padota Ne 51. Uzydyenue 3akoHoB GpoTodrpdexra.

Jlaboparopnast pabota Ne52. Buennuii potosddexr.

Jlaboparopnas padota Ne53. M3yuenue criekTpa BoI0pO/a.

Jlaboparopnas padota Ne54. M3zyuenue nmapaMmeTpoB J1a3epHOTO U3ITyUEHUS

CamocrositesbHass padora 8. [loAroToBka K BBHITIOJHEHHUIO U 3alIUTE JIA0OPATOPHBIX PabOT
(npenBaputTenbHas MpopadOTKa NOPSAIKA BBIIIOJHEHUS padoOT, U3y4eHHE METOIMYECKUX yKa3aHUH U Te-
petrueckoro matepuaia (8 vac). IloarotoBka k nmpakTuueckum 3aHsaTusM (4 yaca ). Beimosnnenue pac-
yeTHOro 3ananus (2 yac). [loaroroBka k nexkuusm — 8 yac. (Bcero k reme Ne8 — 22 yac).

Texkymmii KOHTPOJIb — YCTHBII ONpPOC IpPU MPOBEIECHUU MPAKTUUECKUX 3aHATHI, BHIOOpOUYHAsS
MIPOBEPKA BBIMOJIHEHUS JOMAIHEr0 3aJaHUsl, KOHCYIbTUPOBAHUE MO MPAKTUYECKUM 3aHATHUSAM, OLIEHKA
[0 pe3y/ibTaTaM y4acTusi B UHTEPaKTUBHOM padoTe B ayJUTOPUH, KOHCYJIbTUPOBAHHUE IO PAaCUETHOMY
3aJIaHUIO.
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Tema 9. SAAnepHas ¢pusuka.

Jlekums 25. OnbiTel Pezepdopaa no paccesHuto anbda-yactuu. SAnepHas moaens aroma. Coctan
aTOMHOTO si/jpa. XapaKTepUCTUKU sIpa: 3apsjl, Macca, SHEPrus CBSI3U HYKJIOHOB. PajloaKkTUBHOCTD.
Bunel v 3aKOHBI paMOAaKTUBHOTO U3NydeHus. fAnepHsie peakuuu. enenue saep. Cunres suaep. (2 ya-
ca).

Jlekums 26. JlerextupoBanue sifepHbIX u3nydeHuid. [lonarue o nozumerpuu u 3amure. DiIeMeH-
TapHble YacTullbl. DyH/IaMEHTalIbHbIE B3aMMOJEUCTBHUSI U OCHOBHBIE KJIACChl 3JIEMEHTApHBIX YaCTHII.
YacTunel 1 antrnyactuibl. Jlenrtonsl u anponsl. KBapku. Dnexkrpocnaboe B3anmoaericTue (2 yaca).

IIpakTHyeckoe 3anaTue 18. PagmoakTnBHOCTE. BHUIBI M 3aKOHBI PaJlMOAKTHUBHOTO HW3JIy4YEHUS.
Anepubie peakiuu. (2 yaca).

CamocrosiTesbHast padora 9. [logroroBka k npaktuueckoMmy 3aHsaTHio (2 yac). [loaroroBka k
nekuusM — 5 4gac. (Bcero k reme Ne9 — 7 gac).

Texymmii KOHTPOJIb — pe3yJIbTaThl KOHTPOJILHON pabOThI IO TeMe 9, YCTHBIN onpoc mpu MpoBe-
NEHUH MPAKTUYECKUX 3aHSITUH, BEBIOOpPOYHAs IPOBEPKA BHIMIOJHEHUS JOMAIIHETO 3a/1aHusl.

Tema 10. ®uzuyeckass KapTUHA MHUpa.

Jlekums 27. OcoGeHHOCTH KIIaCCUUECKON M HeKJIaccuyecKod (u3uku. MeTomoa0rus COBpeMeH-

HBIX Hay4YHO-HCCJIEI0BATENbCKUX MporpaMM B oOsiacté ¢pu3uku. OCHOBHBIE TOCTUXKEHUS U MPOOJIEMBI
cyObsiiepHoit ¢puzuku. [lonbITku 00beuHEHUS (PyHAaMEHTaIbHBIX B3aUMOJICHCTBUN U CO3/IaHUS «T€O-
puu Bcero». CoBpeMEeHHbIE KOCMOJIOTUYECKUE MpeACcTaBiIeHus. JJocTuykeHuss HaOto1aTeIbHON acTpo-
HOMUH. TeopeTudeckue KOCMOJIOTHYECKUE MOJENN. AHTPOITHBIN NMPUHIMUI. PeBOIIOMOHHBIE U3MEHE-
HUS B TEXHUKE U TEXHOJIOTUAX KaK CIEACTBHE HAayYHBIX JAOCTHKEHHM B obnactu ¢usuku. dusnueckas
KapTHUHa MUpa Kak punocodcekas kareropus. [lapagurma HeroToHa 1 3BosoIMOHHAs napagurma (2 ya-
ca).
IIpomexyTouHas aTTecTanus N0 JUCHUIINHE: IK3aMeH

DK3aMeH MPOBOJUTCS BO BTOPOM CEMECTPE B COOTBETCTBUU ¢ [loJokeHueM 0 3aueTHON U IK3a-
MeHanuoHHol ceccusix B HUY MOU u unctpyktuBHbIM ucbMoM oT 14.05.2012 1. Ne 21-23.
Hrorosasi arrecranus no JMCHUILIMHE: IK3aMeH

W3ydyeHue NUCHUIUIMHBI 3aKaHYMBAETCA SK3aMEHOM. DK3aMEH MPOBOJUTCS B COOTBETCTBHM C

[Tonoxenuem o 3aueTHON U sKk3amMeHanMOHHON ceccusix B HUY MOU u MHCTPYKTUBHBIM IMUCHBMOM OT
14.05.2012 1. Ne 21-23.

5. Hepeqeﬂb y‘leﬁHO-MeTOJII/I‘IeCKOFO o0ecrnevyeHHus sl CaMOCTOATEIbLHOM paﬁoTbl Oﬁy‘lalOIlll/IXCﬂ
no JTMCHUIIJINHE

Jlist oGecrieueHrs cCaMOCTOSITENbHOM PabOThI pa3pabOTaHBI:

KOHCIICKT J'ICKIII/If/i 110 JUCIIUIIIINHE,

METOJIMYECKUE YKa3aHUsS 10 CaMOCTOSITEILHOW paboTe MPH MOJTOTOBKE K MPAKTHYSCKUM 3aHATHUSAM U
1a00paTOPHBIM PabOTaM, BBHITTOJTHEHUIO PACUETHOTO 3a1aHusl (CM. 11.7).

6. ®oHa OLIEHOYHBIX CpeacTB AJdA MPOBECACHUA l'lpOME)KyTO‘-IHOﬁ aTTreCTaluu oﬁyqalomuxm Imo
AUCHHUIIINHE

6.1. IlepeueHb KoMIeTeHINH ¢ yKa3aHUEM 3TaNoOB UX ()OPMUPOBAHUS
JlyucuuiiinHa HarpaBjieHa Ha (GopmupoBaHUE OOLIEKYJIbTYPHBIX U MHPO(EeCCHOHATBHBIX KOMIIE-

TEHLIWN:
OK-7 - crnocoOHOCTBIO K CaMOOPIaHU3alMU U CaMOOOPa30BAHUIO
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OIIK-4 noHMMaHHMEM CYLIHOCTH M 3HaYeHHs MH(GOpPMalLlMU B Pa3BUTUU COBPEMEHHOI'O 00IECTBa,
CIOCOOHOCTBIO MOJTy4aTh U 00padaTbiBaTh HHPOPMALIUIO U3 PA3IMYHBIX HCTOYHUKOB, TOTOBHOCTHIO MH-
TEPIPETUPOBATH, CTPYKTYPHPOBATH U 0(GOPMIISITE HHPOPMALIUIO B JIOCTYITHOM JUIS PYTUX BUJIE.

1. ®opmupoBaHHe U pa3BUTHE TEOPETHUECKUX 3HAHUH, TPEAYCMOTPEHHBIX YKa3aHHBIMH KOMIIE-
TeHIHUAMU (JICKIIMOHHBIC 3aHATHUS, CAMOCTOSITEIIbHASA pad0Ta CTY/ICHTOB).

2. IlpuoOpereHne W pa3BUTHE NPAKTUIECKAX YMEHHUH, MPETYCMOTPEHHBIX KOMIIETCHIUSMHU
(mpakTHyecKue 3aHATus, J1abopaTopHble pabOThI, CAMOCTOSITENbHAS PabOTa CTYICHTOB).

3. 3aKkperuieHne TeOPETUYECKUX 3HAHUH, YMEHUN U MPAKTHUECKUX HABBIKOB, IMPEITYCMOTPEHHBIX
KOMIETEHIIUSAMHE, B XOJI€ 3alIUT JJAOOPATOPHBIX pabOT, PEHICHNUs KOHKPETHBIX TEXHHMUYECKUX 3a/1a4 Ha
MPAKTUYECKHUX 3aHSTUSX, BBITIOJTHEHUST PAcUETHOTO 3a/IaHUs, YCIICIIHOM clauu dK3aMeHa.

4. YKa3aHHbIE KOMIETCHIIUU (OPMHUPYIOTCS COBMECTHO C M3YYEHHEM M JIPYTUX YIEOHBIX THC-
[TUTUTAH.

6.2 Onucanue nmokasarejeil u KPUTEPHUEB OLICHUBAHUSA KOMIIeTeHIINii Ha PA3JIMYHBIX 3Tanax nux
(l)OpMHpOBaHI/Iﬂ, ONMUCAHUA IIKAJ ONCHUBAHUSA

ChopmMupoBaHHOCTh KOMIETEHIUN B paMKaX OCBOEHMS JAHHOM AMCLMIIMHBI OLEHUBAETCS IO
TPEXypOBHEBOM LIKAJIE:

- TIOPOTOBBIN YPOBEHb SIBIIETCS 00S3aTENBbHBIM JJISl BCEX 00Y4aroIUXCcs MO 3aBEPILIEHUH OCBOE-
HUS TUCUUILTUHBL

- IPOJBUHYTHIN YPOBEHb XapaKTEPU3YETCsl MPEBbIILIEHUEM MUHUMAJIbHBIX XapaKTepUCTUK chop-
MHPOBAHHOCTH KOMIIETEHIIUU 110 3aBEPLUICHUN OCBOCHUS JUCLUILINHBL;

- STAJIOHHBIM YPOBEHb XapaKTEPU3YEeTCSd MAKCUMAaIbHO BO3MOXKHON BBIPAKEHHOCTHIO KOMIIETECH-
LU U SIBJISIETCS] BAXKHBIM Kau€CTBEHHBIM OPUEHTHUPOM IS CAMOCOBEPILIEHCTBOBAHMUS.

[Ipu nocraTouHoMm kadectBe ocBoeHust Oosiee 80% mpuBENCHHBIX 3HAHWH, YMEHUNH U HABBIKOB
[IperoaBaTellb OLEHUBAET OCBOCHUE JaHHOW KOMIIETEHIIMM B paMKax HACTOSLICH AUCHUIUIMHBI Ha 3Ta-
JIOHHOM ypOBHE, IIpu ocBoeHuH Oosiee 60% mpuBeIeHHBIX 3HaHUN, YMEHUN U HaBBIKOB — Ha MIPOJBUHY-
TOM, Ipu ocBoeHuu 6osee 40% npuBeIEHHBIX 3HAHUM, YMEHUN U HABBIKOB - HA IOPOTOBOM ypoBHe. B
MIPOTUBHOM CJIy4yae KOMIETEHIIMS B paMKax HACTOSIIEH TUCIUIUIMHBI CYUTAETCS HEOCBOCHHOM.

YpoBeHb chOPMUPOBAHHOCTU KaKJIOW KOMIIETEHIIMHN Ha PA3JIMYHBIX 3Tanax ee popMUpoBaHUs B
MpoLIecCe OCBOEHMSI JAHHOM JUCLMIUIMHBI OLIEHUBAETCS B XOJ€ TEKYLIEr0 KOHTPOJI YCIIEBAEMOCTU U
MIPEJICTaBJIEeH Pa3IMYHbBIMU BUAAMH OILICHOUHBIX CPEJICTB.

[Ipu ouenke ypoBHs chopmupoBaHHocTd kKomnerenunun OK-7, xapakrepu3yeMoi «crnocoOHOCTbIO
K CaMOOpraHU3allui U CaMOOOpa30BaHMIO», IIPENOJABATENIEM OLICHUBAETCS COJEpKaTelbHas CTOPOHA
BBINIOJIHEHUS JTAOOPATOPHBIX PabOT U KaueCTBO MaTEpUasIoB, IPUBEAECHHBIX B OTUYETaX CTYJEHTA IO Ja-
O0opaTopHbIM pabOTaM, MPAKTUYECKUM 3aHATHUSM, pacUETHO-rpauueckuM paboTaM. YUHUTHIBAKOTCS
TaK)K€ OTBETHI CTY/IEHTA Ha BOMPOCHI HA COOTBETCTBYIOIMX BUAAX 3aHATUH MpPU TEKYLIEM KOHTPOJIE —
YCTHBIX OIpOcax, 3alluTax JadopaTopHbIX padoT U pacyeTHO-TpaduyecKUX 3aJaHuil, OTBETaX Ha Mpak-
TUYECKUX 3aHIATUSIX, IPU MTPOBEICHUN KOHCYJIbTALlUM.

[IpuH1MaeTcst BO BHUMaHue

3HAHMe O0YJarOIINMUCS:

- OCHOBHBIX (PU3UYECKHX SIBJICHUI U OCHOBHBIX 3aKOHOB (DM3UKU; TPAHUI] UX IPUMEHUMOCTH,

- pyHIaMEHTaIbHBIX (U3NYECKUX ONBITOB U MX POJIA B Pa3BUTUU HAYKH,

yMeHHe 00yJaronnxcs:

- IPUMEHATh 3aKOHbl GU3UKK B  BAXKHEHIIMX  NPAKTHUECKUX IMPUIIOKEHHUSIX

- OOBSCHATH OCHOBHBIE HAaONIO/Ia€Mble MPUPOJHBIE U TEXHOTEHHBIE SIBICHUS U 3(D(DEKTH C
MO3UINI (PyHITAMEHTAIBHBIX (PU3UMUECKUX B3aUMOJICHCTBUIM,

- HCIOJB30BATh PA3IMYHBIE  METOJIWUKH ¢usnyeckux u3MepeHud U 00paboTKH
AKCHEPUMEHTAJIbHBIX TaHHBIX
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- aJeKBaTHO  MKCIOJb30BaThb METOJbl (PU3UKO-MATEMATUYECKOTO aHajiu3a K pPELIEHUI0
KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHHUYECKUX MPoOIeM

[IPUCYTCTBUE HABBIKOB y 00Y4alOIUXCSl:

- ACIOJIb30BaHMS (PU3MYECKUX 3aKOHOB IPHU PEIICHUH KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKUX TPOOeM,

- paboThI ¢ mpubopamMu U 000PYyAOBaHUEM B COBPEMEHHOM (DPU3MUECKO 1abopaTopuH,

- IPUMEHEHHsI O0mEe(PU3NIECKUX 3aKOHOB W MPHHIUIOB B BaXHEUIIHMX MPAKTHUYECKUX
MPUIIOKCHHSX.

Kputepun ouenuBanusi ypoBHsI CPOPMUPOBAHHOCTH KoMmmeTeHIMH komrereHiui OK-7 «cmo-
COOHOCTBIO K CaMOOpraHM3alli 1 caMO0Opa30BaHUIO» B MIPOLIECCE YCTHBIX OTBETOB IIPH OIPOCE Ha YII-
PaKHEHUSIX KaK (POPMBI TEKYIIETO KOHTPOJIS:

- 50%-59% mnpaBUIBHBIX OTBETOB Ha BOMPOCHI COOTBETCTBYET MOPOTOBOM YPOBHIO C(POPMHPO-
BaHHOCTHU KOMITCTCHIINY;

- 60%-80% - mpoABHHYTOMY YPOBHIO;

- 6onee 80% - FTATIOHHOMY YPOBHIO.

Kputepuu ouenuBanusi ypoBHsI COPMUPOBAHHOCTH KoMmmeTeHIMH komrereHiui OK-7 «cmo-
COOHOCTBIO K CAaMOOpPraHU3allMd U CcaMoOOpa30oBaHHUIO» B IPOLIECCE MPOXOXKJIEHUS J1ad0paTOPHOTO
MPaKTUKyMa KaK (OpPMBI TEKyIIero KOHTPOJIS:

- 61%-70% BBITIOJIHEHHON CaMOCTOSITEIPHO MPAKTUYECKON YacTH J1abopatopHoit paboTsl U 50%-
59% mnpaBUIIbHBIX OTBETOB HA BOIPOCHI HA MPEJIOKEHHBIE BOIIPOCHI HA 3alIUTE pabOT COOTBETCTBYET
IIOPOTOBOM YPOBHIO C(QOPMHUPOBAHHOCTH KOMIIETEHIINH;

- 71%-80% 1 60%-80% - npoABUHYTOMY YPOBHIO;

- 6onee 80% 110 IBYM TO3HIIHSAM - 3TaJJOHHOMY YPOBHIO.

Kputepuu onenuBanus ypoBHs COpMUPOBAHHOCTH KomneTeHunu komnereHuuit OK-7 «cmnoco0-
HOCTBIO K CaMOOpraHu3alMd M caMoOoOpa30BaHMIO» B IPOLIECCE BHINOJHEHUS M 3alUThl PacueTHO-
rpaduyeckux 3a1aHui Kak GOpPMBbI TEKYILIET0 KOHTPOJIS:

- 50%-59% mnpaBUIBbHO BBINOJIHEHHOTO 00bEMa pacyeTHO-TpauYecKoro 3aaHusi COOTBETCTBY-
€T MIOPOrOBOM YPOBHIO C(HOPMUPOBAHHOCTH KOMIIETEHIUY;

- 60%-80% - mpoABHHYTOMY YPOBHIO;

- 6onee 80% - FTATIOHHOMY YPOBHIO.

[Ipu ouenke ypoBHs chopmupoBaHHocTu kommnereHuii OIIK-4, xapakrepu3zyemMoll «IOHMMaHU-
€M CYIIHOCTH W 3Hau€HHs MHPOpMaIMU B Pa3BUTHH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTHIO MOTY-
yatb U oOpalaThiBaTh MH(OPMALIMIO U3 PA3IUYHBIX HMCTOUYHHUKOB, TOTOBHOCTHIO HHTEPIIPETHPOBATD,
CTPYKTYpUPOBaTh U 0(OpMIISATH MHPOPMALIMIO B JOCTYITHOM ISl IPYTUX BHUJIE», IPENoJaBaTesIeM Olie-
HUBAETCS COJIepKaTelbHasi CTOPOHA BBIIIOJIHEHUS JIA0OPATOPHBIX padOT U KayecTBO MaTEpUasoOB, MpHU-
BEJICHHBIX B OTYETaX CTYAEHTa IO JIabopaTOpHBIM paboTaMm, MPAKTUUYECKUM 3aHSATUSM, pPacdyeTHO-
rpaduyeckuM padoTaM. YUHUTHIBAIOTCS TAK)KE OTBETHI CTYJEHTA Ha BOIIPOCHI HA COOTBETCTBYIOIIUX BU-
Jax 3aHATUN IPU TEKYILEM KOHTpPOJIE — YCTHBIX OINPOCAax, 3alllUTax JabopaTopHbIX pabOT U pacueTHo-
rpaduyeckux 3alaHui, OTBETAaX HA MPAKTUYECKUX 3aHATUAX, IPU IPOBEICHUH KOHCYIbTAIIHH.

[IpuH1MaeTcst BO BHUMaHue

3HAHHMe O0YJaArOIINMUCS:

- OCHOBHBIX (PM3UYECKHX SIBJICHUI U OCHOBHBIX 3aKOHOB (PM3UKU; TPAHUI] UX IPUMEHUMOCTH,

- pyHIaMEHTaIbHBIX (U3NYECKUX ONBITOB U MX POJIA B Pa3BUTUU HAYKH,

yMeHHe 00yJaronuxcs:

- IPUMEHATh 3aKOHbI GU3UKK B  BAXKHEHIIMX  IPAKTHUECKUX IMPUIOKEHHIX

- OOBSCHATH OCHOBHBIE HAONIOJaeMble MPUPOJHBIE U TEXHOTEHHBIE SBJIECHUA U A(P(DEKTH C
MO3UINI (PyHIAMEHTAIBHBIX (PU3UUECKUX B3aUMOJICHCTBUIM,

- HCIOJB30BATh PA3IMYHBIE  METOJIUKH ¢usnyeckux u3MepeHud U 00paboTKH
AKCHEPUMEHTAIbHBIX TaHHBIX
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- aJeKBAaTHO  MKCIOJb30BaThb METOJbl (PU3UKO-MATEMATUYECKOTO aHajiu3a K pPELIECHUI0
KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHHUYECKUX MPoOIeM

[IPUCYTCTBUE HABBIKOB y 00Y4alOIUXCSl:

- ACIOJIb30BaHMS (PU3MYECKUX 3aKOHOB IPHU PEIICHUH KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKUX TPOOeM,

- paboThI ¢ mpubopamMu U 000PYAOBAaHUEM B COBpEMEHHOM (hPU3MUECKO TabopaTopuH,

- IPUMEHEHHsI O0mEe(PU3NIECKUX 3aKOHOB W MPHHIUIOB B BaXHEUIIHMX MPAKTHUYECKUX
MPUIIOKCHHSX.

Kputepuu onienuBanust ypoBHs c(HOpMHPOBAHHOCTH KommereHuuu komnereHuuid OIIK-4, xa-
pakTepu3yeMon «IOHUMaHHEM CYIIHOCTU M 3Ha4eHUsI HH(POPMALUU B Pa3BUTHH COBPEMEHHOTrO 0OIIIe-
CTBa, CIIOCOOHOCTBIO MOJIyyaTh U O0OpadaThiBaTh MHGOPMALUIO U3 Pa3IMYHBIX UCTOYHUKOB, TOTOBHO-
CTBIO MHTEPIPETHUPOBATh, CTPYKTYPHPOBATh M OPOPMIISATH HHPOPMALIUIO B JOCTYITHOM ISl PYTUX BH-
7ie», B IPOLECCE YCTHBIX OTBETOB IPU ONPOCE Ha YIPAXKHEHUSIX KaK (OPMbI TEKYIIETO KOHTPOJIS:

- 50%-59% mnpaBUIBHBIX OTBETOB Ha BOMPOCHI COOTBETCTBYET MOPOTOBOM YPOBHIO CPOPMHPO-
BaHHOCTH KOMITCTCHIINY;

- 60%-80% - mpoABHHYTOMY YPOBHIO;

- 6onee 80% - FTAIIOHHOMY YPOBHIO.

Kputepuu onenuBanusi ypoBHs c(hOpMUPOBAHHOCTH KoMrieTeHIuH komrereHui OIIK-4  «mo-
HUMaHUEM CYIIHOCTU U 3HAa4eHMs] UH(QOpMAIMK B Pa3BUTHH COBPEMEHHOI'O OOLIECTBA, CIIOCOOHOCTHIO
moJry4ath U 00pabaThiBaTh MHPOPMAIWIO W3 PA3IMYHBIX MCTOYHUKOB, TOTOBHOCTHIO MHTEPIPETHPO-
BaTh, CTPYKTYPUPOBATh U 0GOpMISATh MH(OPMALIMIO B JOCTYITHOM JUIsl APYTHUX BHJIE» B Ipoliecce Mpo-
XO0XICHUSI TAOOPATOPHOTO MPAKTUKYMAa KakK (POPMBbI TEKYILIETO KOHTPOJIS:

- 61%-70% BBITIOJIHEHHON CaMOCTOSITEIPHO MPAKTUYECKON YacTH abopaTopHOit padoTsl U 50%-
59% npaBUIIbHBIX OTBETOB HA BOIPOCHI HA MPEII0KEHHBIE BOIIPOCHI HA 3alUTe pabOT COOTBETCTBYET
IIOPOTOBOM YPOBHIO C(QOPMUPOBAHHOCTH KOMIIETEHIINH;

- 71%-80% 1 60%-80% - mpoABUHYTOMY YPOBHIO;

- 6onee 80% 110 IBYM TO3HIIHSAM - 3TaJJOHHOMY YPOBHIO.

Kpurepun ounenuBanust ypoBHsi cpopmupoBaHHOCTH KomneTeHuuu komnereHuuid OIIK-4 «o-
HUMaHUEM CYIIHOCTU M 3HAa4eHMsI UH(QOpMalMK B Pa3BUTUU COBPEMEHHOTO OOIIECTBA, COCOOHOCTHIO
moJry4ath U 00pabaThiBaTh MHPOPMAIMIO W3 PA3IMYHBIX MCTOYHHUKOB, TOTOBHOCTHIO MHTEPIPETHPO-
BaTh, CTPYKTYpUpPOBaTh U 0GOPMIATH HHPOPMALMIO B JOCTYITHOM I JPYTUX BUE» B MPOLIECCE BBI-
MIOJIHEHUS U 3aIUThI paCYETHO-IpaQUUECKUX 3aaHUH KaK (POPMbI TEKYILIET0 KOHTPOJIS:

- 50%-59% mnpaBUIbHO BBINOJIHEHHOTO 00bEMa pacyeTHO-IpauyecKoro 3aaHusi COOTBETCTBY-
€T MIOPOrOBOM YPOBHIO C(HOPMUPOBAHHOCTH KOMIIETEHIUY;

- 60%-80% - mpoABHHYTOMY YPOBHIO;

- 6onee 80% - FTAIIOHHOMY YPOBHIO.

6.3. KpuTepml Oll¢cHUBAHUSA YPOBHSHA C(l)OpMHpOBaHHOCTI/I KOMIICTCHIIMM B IPOoUECCE BLHINMOJTHCHUSA
H 3allIMThI ﬂaﬁopaToprlx paﬁoT, PACYE€THBIX 3aIlaHHﬁ, B pe3yJjibTaTe BBINMOJHCHUSA 3aJaHuM Ha
NPAKTUYCCKUX 3aHATUAX, KAK (l)Ole)I TEKYILIECTr0 KOHTPOJIA.

VYpoBenb cHopMHPOBAHHOCTH KOMIETEHLIMH B IMPOLIECCE BBINOJHEHUS JaOOpaTOPHBIX PadOT
OILICHUBAETCS MO KAYEeCTBY BBINOIHEHUS SKCIIEPUMEHTAIbHON 4acTH, KaueCcTBY 00pabOTKU pe3ylbTaToB
AKCIEPUMEHTA U OLIEHKH MOJIY4YEHHBIX PE3YJIbTaTOB.

JlocTaTOUHBIM Ha Ka)kJI0M TEKYILeM 3Tare oOy4yeHHs Ka4eCTBE OCBOCHHUS I0JIaraeTcsi OCBOCHUU
6omee 40%. IIpu ocBoenun 6osee 80% yMeHMIT U HaBBIKOB MPETIOIABATENb OIICHUBAET OCBOCHHUE JIaH-
HOW KOMIIETCHIIMM B PaMKax HACTOSIICH NUCHUIUIMHBI Ha STAJOHHOM YPOBHE, TPH OCBOCHHUHU Ooiiee
60% npuBeAECHHBIX YMEHUN U HaBBIKOB — Ha MPOJIBUHYTOM, IIpu ocBoeHHU Oosiee 40% Ha moporoBom
YpOBHE.
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B npotuBHOM ciydae ypoBeHb COPMUPOBAHHOCTH KOMIETEHIIMM B paMKaX OCBOEHUS JTUCILUII-
JIMHBI Ha JaHHOM 3Tall€ CUHUTACTCA HEAOCTATOYHBIM H C O6y‘IaCMBIM B I/IHTepaKTI/IBHOI\/’I (bopMe mposAcC-
HSIOTCS KOHKPETHBIE BOIIPOCHI B paMKaxX KOHKPETHOM 1ab0paTopHOil paboThI.

Ha 3ammte cooTBeTcTBYyIoIIEH 1ab0paTopHOit pabOTHI (METOAMUECKHE YKA3aHHUS):
1. ®wusnyeckuil npakTukyM. MexaHuka U MoJiekyiasipHas ¢usuka. B.E.MBanos, B.I'.Koznos,
B.A.Haiinenos, I'.B.Cenumes: yuebnoe nocobue / nmoa pen. mpod. A.D.borateipeBa. CmoseHck: du-
muan 'OYBIIO «MOU(TY)» B r. Cmonencke, 2007. - 56 ¢. 2. ®usznueckuil NpakTUKyM. DJEKTpUye-
ctBo. Marnetusm./ B.E.liBanoB, B.A.Haiinenos, M.B.[lonsikos, I'.B.Cenumes, T.B.Illupokux: yueo-
Hoe nocobue. Cmonenck: ¢punuan F'OYBIIO «MOU(TY)» B r. Cmonencke, 2007. - 68 c. 3. Ousnue-
ckuii mnpaktukyM. Omnrtuka. Crpoenue artoma./ B.E.VBaHoB, B.A.HaiinenoB, M.B.bensikos,
I'.B.Cenumes, T.B.IlIupokux: ydeOHoe mocodbue. Cmonenck: ¢umuan 'OYBIIO «MOU(TY)» B T.
Cwmomnencke, 2007. - 68 c.) 3anaetrcst 5 BonpocoB. Psi BOompocoB, City’Kaliux OpUEHTUPOM IPUMEPHOTO
COJICpKaHUS W YPOBHS CIIO)KHOCTH BOIIPOCOB IO PAa3HBIM pasJieliaM JUCIHUIUIMHBI IPUMEHUTEIBHO K
KOHKPETHBIM J1a00paTOPHBIM paboTam, MPUBEICHBI HIDKE:
1. Onpenenuts pabOTy CUJ TPeHUS B ycaoBUsX onbita mpu  h; = 50 cMm, h, =30 cm, m = 0,10 xr.
2. CKOJBKO TIOJIHBIX 00OPOTOB Ny CAENIaeT MAaxOBUK IIPH MOJIbEME Tpy3a Ha BbicoTy h, = 38 cMm, ecnu
paauyc mkuBa r=2,0 cm?
3. Ha xakoM U3 pUCYHKOB IPE/CTaBICHA 3aBUCUMOCTh CKOPOCTHU TPy3a OT BPEMEHH B YCIOBHUSX OIbITA?

“1 ] 71 1
9 2

N . AN

4. HaiiTu yriioBy10 CKOpOCTbh HMJIMHIPA BPALIABIIETOCS BOKPYT OCH, €CJIU €ro MOMeHT uHepunu [ =10
Kl M~ ,a KUHETHYecKas sHeprus pasHa 125 J[x.
5. 3aBUCHUT JI1 MOMEHT MHEPLIMU BPALAIOLIETOCsl TBEPAOIro Teia OT €ro YrioBOro YCKOPEHUS ?

»
| o

Y 4

6. Konngencarops anexkrpoemkoctsmu C,=C,, C,=C3=2C, coenune- HEBI
TaK, Kak MOKa3aHO Ha pUCyHKe. Bo CKOJIBKO pa3 M3MEHUTCS AIIEKTPO- 1
emkocTh C cxembl, eciu, He u3MeHss 3HayeHuit C; u Cs yBeIU4UTh 20 Ca
srauenue C, B 1,5 pa3za? Bo CKoJIbKO pa3 H3MEHUTCS 3aps/l q T o 1
koHJeHcaTtopa Cs, €clii He OTKIII0Yasi ICTOYHHK, YBEIUUUTh 3HaUCHHE TCS C,
B 1,5 paza?

7. Bo BpeMsi mpoBeeHHsI SKCIIEPUMEHTa EMKOCTh KOHJIEHCATOpa yBEIMUMIach B 2 pa3a, COIPOTUBIICHUE
YMEHBIIUIOCH B 2 pa3a. Kak u3amenutcs Bpems penakcauun?

8. [lyst 9ero Hy)kHa MarHUTHas IOJATOTOBKa 0Opasma?

9. Ha xene3HoM KoJiblie, cpenHuil nuametp kotoporo d=30 cM U mIomaas monepevyHoro cedeHust S=1,6
cM” mMeeTcs ooMoTKa 1, comepkamas N=800 ButkoB. Kor/a rmo 310if 06MOTKE IIYCTHIIH TOK CHIIOM
1=1,80 A, GaymucTHYECKU TaTbBAHOMETP, MOIKIIOYEHHBIN K 00MOTKe 2 ¢ N,=12 BuTKamu, 1ain oTépoc,
COOTBETCTBYIOIINI IpomIeAnieMy uepes ero pamky 3apsay q=0,24 mKi. ConporuBieHue nemnu rajabBa-
Hometrpa R=8,0 Om. Mcnonb3ys nmoaydeHHYI0 B 1a00paTOpHOU paboTe SIKCIIEPUMEHTAIBHYIO 3aBHUCH-
MocTb B(H), onpenenute HaMarHM4eHHOCTb KoJibla J .

10. Uemy paBHa oTHOcHuTenbHas omudka € (%) yCTaHOBKM TOKa [ = 7,5 MA, TEKyIIero 4epe3 JaTdyuK
XoJta, Ha JaHHOM J1a0OPaTOPHOU YCTaHOBKE?

11. Onumure ycrpoiictBo uHtepdepomerpa Panes. KakoBo HazHaueHHe KoJuIMMaTopa B HUHTEpPepo-
Mmetpe?
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12. Jlnuna BOJIHBI B JaHHOM JabopaTopHOl pabote onpenensercs o popmyne 45.4. n3mepeHne Kakux
BCJINYHH B pa60Te BHOCHUT HaI/I60J'II>HIyI-O MOrp€urHOCTb B UBMEPCHUC TJIMHEBI BOJIHBI?

13. Cpennee 3HaU€HUE CNEKTPAIbHOW IUIOTHOCTH I M3JIYYaOIIEro Tejla B MHPPaKpacCHOM AMAara3oHe
s BotH (1,0+3,0 Mim) paseo 1,510'" Br/m’. BeIducinte SHEpriio, H3IydaeMyro B Tedenne daca 10
cM” TIOBEPXHOCTH Te/Ia B 34 JaHHOM JHAIa3oHe A.

14. [Ia (hoTOoKaTOAa OCBEIIAOTCS OJTHUM U TEM YK€ UCTOUHMKOM cBeTa. Kakoii I

rpaduk 3aBucumoctu I(U) cooTBeTcTBYET (DOTOKATOy C MEHbIIEH paboTOH BbI- 5 7—
xona? IloscHuTE OTBET. 1

15. Boluncnuth Maccy GOTOHA, UCITYCKAEMOTO MPU U3JIyY€HUU aTOMOM BOJIOPOa __./
CIeKTpaJibHOM nuHuU Hp. U

[TonHBIM OTBET HA TPU BOMPOCA COOTBETCTBYET MOPOTOBOMY YPOBHIO CPOPMUPOBAHHOCTH KOMIIE-
TEHLUU Ha JJAHHOM JTare ee (OpMUPOBAHUS, [TOJIHBIM OTBET Ha YEThIpE — IPOABUHYTOMY YPOBHIO; IIPU
MTOJTHOM OTBETE Ha IATh BOIPOCOB — 3TAJIOHHOMY YPOBHIO). B mpoTHBHOM citydae ypoBeHb chopMHPO-
BAaHHOCTHU KOMIICTCHIIMU B paMKaX OCBOCHHUA AUCHUIIIIMHBI HA JAHHOM 3TaIll€ CYUTACTCA HCJOCTATOYHBIM
u o6yqaeM0My B OCJIIX IMOBBIIICHUA YPOBHSA C(l)OpMI/IpOBaHHOCTI/I KOMIICTCHIMU HJAKOTCA AOIIOJIHUTCIIb-
HBIE 33JIaHUS B paMKaX KOHKPETHOU JTaO0paTOpHOI pabOTHI.

YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIMI IO UTOTaM BBIIIOJHEHHS PACYETHOTO 3a/1aHuUs U MO-
clie ero MPOBEPKU IpernojaBaTesieM OLEHUBAETCS MO ClIeAYOIUM KpuTtepusM. [Ipu BeinonHenun Gosnee
60% o0BnéMa 3a1anus ypoBEHb CPOPMHUPOBAHHOCTH OIICHUBAETCS KaK MOPOTOBBII; IPU OCBOCHHUH OoJiee
75% - xak npoABUHYTHI; O6oee 90% - kak 3TajJoHHBIA. B IpoTUBHOM cilydae ypoBeHb COPMUPOBAH-
HOCTH KOMIIETEHIIMM B paMKax JaHHOM (OpMbl OOyUeHUsI CUUTAEeTCS HEJAOCTAaTOUYHBIM U 00ydaeMoMy B
(dbopMe KOHCYNbTALUU MOSICHSIOTCS HEJOCTATKU BBIMOJIHEHHON pabOThl M CIOCOOBI MX YCTPAHEHHS.
[Ipumepbl BO3MOXKHBIX (OPM U COAEpKAHUMN pacUETHBIX 3aJJaHUIN PUBEICHBI HUXKE.

1. Pacuernoe 3amanue (mpumep)

* CoCcyJ C JKMJIKOCTBIO BpallaeTcsi BOKPYr BEpTUKAIBbHOU ocH, nenast n = 2,0 06/c. [loBepxHocTh
KUJKOCTU UMEET BUJ BOPOHKHU. UeMy paBeH Yroj HakjJIOHa @ MOBEPXHOCTHU >KHJIKOCTU K TOPU3OHTY B
TOYKaX, JISKAIUX Ha paccTosiHuu » = 5,0 cM oT ocu Bpamenusa? Kakosa ¢opma moBepXHOCTH BOPOHKHU?

= Ha crynenuarslii BaJ1, paguychl koToporo R =03 M u r =

0,1 M, HaMOTaHbI B IPOTUBOIIOJIOKHBIX HAIIPABJICHUAX HUTHU, KOH-

11aM KOTOPBIX NMPUBSA3aHbl T'Py3bl OJIMHAKOBOW MacChl m; = my =

1,0 kr. [IpeneOperast TpeHUEM B OCH, ONPEACIUTH YCKOPEHUS TPy-
30B ¥ HATSDKEHMs HUTei. MoMenT nueprmn Bana J = 0,30 krm’.

mi my

* OnpenenuTh nepuop konebdanuii cronduka pryru B U - 00-
pasHOi TpyOKe NMpHU BHIBEICHUH €0 U3 IIOJIOKECHUS PaBHOBECHSI.
[Tnomans ceuenus Tpyoxu S = 0,30 cM2, macca prytu m= 120 1.

i

* B chepuueckom cocyne ¢ BHyrpeHHUM auameTpom d = 0,2 m Haxomutcst m = 0,022 Kr yriieku-
cioro rasza. Jlo kakoil TemmepaTypbl MOKHO HarpeTh COCY[, €CIM €ro CTEHKHU BbIACPKHBAIOT MAaKCH-
MaibHOe naBieHue p = 0,5 MIla? Onpenenure KoJIMYECTBO MOJEKYI B COCYyJle, CPEIHIOI KHHETHYe-
CKYIO DHEPTHUIO JIBHKEHUS OJTHOM MOJIEKYJIbl M1 BHYTPEHHIOIO SHEPTHIO T'a3a JUIsl HallICHHOW TeMIepary-

pBIL.
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* HekoTopoe KOJMYECTBO a30Ta, 3aKIIOYCHHOTO B IIJIMHIPE IO/ MOPIITHEM, OECKOHEYHO MEJIJICH-
HO TIEPEBOISAT U3 COCTOSHUSA C MIapaMeTpaMu V) U p; B COCTOSIHUE C TIapameTpamu v, = vi/3, p»=4p;. Ha
rpadguke 3aBUCUMOCTH JABJIEHUS Ta3a OT oObeMa MpoIecc M300pakaercs mpsMmou jguHuer. Omnpene-
JUTH: a) U3MEHEHNE BHYTPEHHEH dHEpruu rasza; 0) padoTy, COBEpIIaeMyIo HaJl ra30M; B) BBLACIACTCS JIN
B 9TOM IIPOIIeCCe TEIUIOTA WU ra3 MOTJIONAET TEIUIOTY.

= JIBe OGosbliue mapauiebHbIE TUTACTUHBI 3aPsDKEHBI OJHOUMEHHBIM 3JICKTPHYECTBOM C TUIOTHO-
cteio o7 = 1,0 MxKi/M® 1 o, = 2,0 McKi/mM® cooTBeTcTBeHHO. Paccrosinue Mexay aumMu d = 1,0 cm.
Mesxly IJIacCTHHAMH BIUIOTHYIO K HUM BCTaBJICHA NapaduHOBas TIOCKOTApaUIebHas TUTACTHHA C JU-
AMEKTPUIECKOHN POHUIIaeMOCThIO € = 2,0. Onpenenute pa3HOCTh NOTeHIMATOB U MeX Ay TIaCTHHAMMU.

* OnpenenuTs EMKOCTH INIOCKOTO KOHJIEHCATOPA C ABYMS CIIOSIMHU TUAJIEKTPUKOB: dapdopa (& =
5,0) TonmuHoM d; = 2,0 MM u s60HHuTa (& = 3,0) TommmHON > = 1,5, ecnu momans wiactud s = 100
cm’. TpaHHMIIa JMAIEKTPHKA: a) MapaiUIenbHa 00KIaKkaM; 6) IepreHINKyIsSpHa 06KIaKaM.

* OnpeAenuTh TOK B 1€MW U MOTEHIHAIBI Touek 1, 3, 4, 5 u 6 st cxemsl, ecim & = 30 B, & =12
B, &=60B, n=200M, n=400M, r=600mMmu ¢,=0.

o £ r
Yemy paBHO Hanpsbxenue U, nelicTByromiee Ha ydacTke 4 - 2 - 1 Fk | 6 2 5
1 Ha y4dacTke 1 - 5 - 4? [lonydeHHBIN pe3ynbTaT CPaBHUTH C pas-
HOCTBIO IIOTEHIIMAJIOB MEX 1y ToUKamu 1 - 4. F1 - &2
2. PacuetHoe 3aganue (mpumep) 2 1 +—4
L g.3 o

[ap pannyca R nMeeT MOJIOKHUTEIbHBIN 3apsl, 00beMHas
n

r
IUIOTHOCTh KOTOPOTO 3aBHCHUT OT PACCTOSIHUSA /' IO €r0 LIEHTPa 10 3aKoHy P = pPo| 1 — E , TIIE Po

U N — NOCTOSIHHBIC BEIMYMHBI. 3HAYEHUS IOCTOSTHHBIX Py , R ¥ 1 IpuBeIeHbI B Tadiuiie 1.

I. Tosarast AMAIEKTPUUECKYIO MPOHUIIAEMOCTb I1apa U OKPYXKAIOIIETO MPOCTPAHCTBA PABHOM CAMHMUIIC,
HAWUTH:

1) 3apsig mapa q;

r
2) HalpsLKEHHOCTh AJIEKTPUYECKOTO MOJsl £ BHYTPU M BHE 11apa Kak (DYHKIMIO pacCTOSIHUS E;

3) MakCUMaJIbHYIO HaIlPSHKEHHOCTH MOJIs Ey, ;
4) moTeHUMANT Qo B LIEHTPE L1apa;
5) ucnoJib3yst CBSI3b MOTEHIIMAJIA C HANPSHKEHHOCTHIO TOJIS, BBIYUCIUTD NOTEHLIHUAN () JIEKTPUUECKOTO

r
I10JIsI BHYTPH U BHE I1apa Kak QYHKIHIO — ;
R
6) 3anucath BbIpaXXEHUE ISl PA3HOCTH MOTEHIMAIIOB (o -PR .

r r r
II. TTocTpouTs rpaduxu 3aBUCUMOCTEN pzp(E), E=E(—)mn (pzm(}) B UHTEpBaJe 0<—<2.

R
r
['paduiku mpeacTaBuTH Ha OJTHOM M TOM JK€ JIUCTE B OJHUX U TEX JK€ KOOPAUHATAX (E ,0).

IIT PaccmoTpeTh YacTHBIN cllydaid n—»00, TOCTPOUTH COOTBETCTBYIONINE IPadUKHU M CPABHUTH C PE3YJlb-
TaTaMu BBINOJHEHUS! PACYETHOTO 3aJaHus.
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IV. Ionw3ysace rpapukamu u3 n.1. lI- II1, B pasnene “BoiBoasl” pacu€THOro 3a1aHus onucath MoBeie-
HUE TOJyYEHHBIX 3aBUCUMOCTEH.

Ne Bapuan- | R, cm 0o, n Ne Bapu- | R, cMm 0o, n
Ta MKKo1 M7 aHTa MKK1 M7
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

Kputepun onenuBanusi ypoBHS COPMUPOBAHHOCTH KOMIETEHIMNA B PE3Yy/bTaTe BBIMOIHEHUS
3aJlaHUM Ha MPAKTUYECKUX 3aHITUSIX.

OneHuBaeTcsi aKTUBHOCTh pabOThI CTY/I€HTA HAa MPAKTUYECKUX 3aHATUAX, TJTyOMHA OTBETOB CTY-
JIEHTa «y JOCKI» U MPU YCTHBIX OMPOCaX B IPOLECCE BBIIIOJIHEHUS 3aJaHHM.

Croco6HOCTHh (GOPMYIIUPOBATH MPU YCTHOM OTBETE OCHOBHBIC (DM3UYECKUE 3aKOHBI, OMPEACTSATh
THUII MIOCTaBJICHHOM 3a/1a4uM, MPOBOJAUTH NMPOCTEHIINM aHAJIW3 3a/layd M HaMedaTh BO3MOXKHBIE ITyTH pe-
LIEHUS] COOTBETCTBYET MTOPOrOBOMY YPOBHIO C(HOPMHUPOBAHHOCTU KOMIIETEHLIMM Ha JIAaHHOM JTale ee
(¢bopMUpOoBaHUSl; B JOMOJHEHUE K IOPOTOBOMY - CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh (pu3Hye-
CKHE 3aKOHBI M MIPUHIUIBI JJIs PEIIeHUs IOCTaBJIEHHON 3a/1a4l COOTBETCTBYET IIPOJIBUHYTOMY YPOBHIO;
B JIOTIOJTHEHUH K MPOABUHYTOMY CIIOCOOEH MPAaBUIBHO OLEHUBAThH JOCTOBEPHOCTDH MOTYYEHHBIX PE3YIib-
TaTOB M IPaHUIL] UX IPUMEHUMOCTU COOTBETCTBYET 3TAJOHHOMY YPOBHIO.

ChopmMupoBaHHOCTH YPOBHS KOMIIETEHLIUN HE HUXKE TOPOTOBOTO SIBJISIETCSI OCHOBAHUEM IS JI0-
MycKa 00yJaromerocs: K mpoMeKyTOYHON W UTOTOBOM aTTECTAIlUH IO JTAHHOUW AUCIUILIMHE.

®opMOil MPOMEKYTOUHOM aTTeCTAllMU 10 JAHHON JUCUUIUIMHE ABJSETCS 3a4eT C OLIEHKOU (dK-
3aMeH), olleHuBaeMblil 1o npuHaToil B HUY «MOW» uersipexOamnpHO# cucteme: "oTinyHO", "XOpo-
mo", "yIOBIETBOPUTEIHHO", ""HEYTOBIECTBOPUTEIIHHO" .

Dk3aMeH 1o JquciuiinHe «Pu3rKa» NpoBOAUTCS B MUCbMEHHON MM YCTHOM (opMmax.

Kputepun onenuBanusi (B COOTBETCTBUM € MHCTPYKTUBHBIM nucbkMoM HUY MOU ot 14 mas
2012 roma Ne 1-23):

OneHKU «OTJIIMYHO» 3aCiyKUBAeT CTYACHT, OOHApYKUBILIHUN BCECTOPOHHEE, CUCTEMATHUUECKOE U
IyOOKOE 3HaHHWE MATEPHAIOB M3YyYEHHOW MUCIUIUIMHBI, YMEHHE CBOOOIHO BBIMOJHATH 3aJaHHUS, Tpe-
JIyCMOTPEHHbBIE MPOrpaMMOM, YCBOMBIINKA OCHOBHYIO M 3HAKOMBIM C JIOMOJHUTEIBHOW JIMTEPATypOu,
PEKOMEH/IOBAHHOW pabouell MporpaMMoi JUCIUIUIMHBI, MPOSBUBIINA TBOPYECKHUE CIIOCOOHOCTH B TO-
HUMAaHWH, U3JI0O)KCHUH W MCIOJIb30BAaHUU MAaTEPUATIOB M3YUYCHHOW NUCIMIUIMHBI, OE3ypPEeYyHO OTBETHB-
meMy He TOJIbKO Ha BOTIPOCHI OMJIeTa, HO M Ha JIONOJHHUTENIbHBIE BOMPOCHI B paMKax pabouei mporpam-
MbI JIUCLIUIUIMHBI, IPABUIILHO BBINOJHUBIIEMY NPAKTUYECKUE 3aaHNE
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OneHKH «XOpOoII0» 3aCIyKUBAET CTYJIEHT, 0OHAPYKUBLIUH MOJHOE 3HAHHE MaTepuasa U3ydeH-
HOM JMCLUMIUIMHBI, YCTICUTHO BBIMOJHSIIOUINM IPEIyCMOTPEHHbIE 3aJaHusl, YCBOUBIINI OCHOBHYIO JIUTE-
paTypy, peKOMEHIOBaHHYIO pabouell MmporpaMMol JUCHIMIUIMHBL; MOKAa3aBIIEMy CUCTEMAaTHYECKUM Xa-
pakTep 3HaHUU MO JAWUCUUIUIMHE, OTBETUBLIEMY Ha BCE BONPOCHI OWJIETA, MPAaBUIBHO BBHIMOJIHUBILEMY
[IPaKTUYECKUE 3a/laHue, HO JOMYCTUBIIEMY IIPH 3TOM HEMPUHIUIHAIBHbBIE OIINOKH.

OneHKu «yT0BJIETBOPUTENILHOY 3aC/Iy’KUBAET CTYACHT, OOHAPYKUBIIUI 3HAHHE MaTepuaa u3y-
YEHHOUW JNUCIMIUIMHBI B 00beMe, HEOOXOMMOM JIJIsl JalIbHEHIIeH yuyeObl W MPEACTOSIIed paboThl 1Mo
npodeccuu, CpaBiIsSIONIMICS C BHIIIOJHEHUEM 3a/laHUl, 3HAKOMBI C OCHOBHOM JINTEPaTypoOi, peKOMEH-
JOBaHHOM paboyeil mporpaMMoil AMCUMILIMHBL, TOMYCTUBLUIUM IOTPEIIHOCTh B OTBETE HA TEOpETHUYE-
CKHE BOTIPOCHI W/WIHM IPU BBIMOJHEHUU MPAKTUYECKUX 3a/laHUui, HO 00Jadaroui He00X0AMMbIMU 3HA-
HUSMHU U UX YCTpaHEHUs IOJI PyKOBOJCTBOM IpENojaBaress, JUOO HENpPaBUILHO BBIIIOJHUBILIEMY
MIPaKTUYECKOE 3a/laHue, HO 10 yKa3aHUIO MPEeroaBaTelis BBINOJIHUBIIUM JPYTrUe MpakTHYECKUe 3aja-
HUS U3 TOTO € pa3jesa JUCHUIUIMHBI.

OrneHka «HEeyA0BIETBOPUTEIbHO» BBICTABIIAETCS CTYACHTY, OOHAPYKUBILIEMY Cephe3HbIe MPooOe-
Jpl B 3HAHUAX OCHOBHOI'O MaTrepHalla W3Y4Y€HHOM IUCIUIUIMHBI, JOMYCTHBIIEMY HMPHHIMIHAIbHBIE
OLIMOKY B BBINIOJIHEHUU 33JJaHUI, HE OTBETUBLIEMY Ha BCE BOIIPOCHI OUJieTa U AOMOJHUTENIbHBIE BOIIPO-
Cbl M HEMPABUJILHO BBINOJIHUBILEMY MPAKTUYECKOE 3a/laHue (HEMPAaBUJIbHOE BBIMIOJHEHHE TOJIBKO MpaK-
TUYECKOTO 33/1aHUs HE SIBJISIETCA OJIHO3HAYHOM MPUYMHON JJIsl BBICTABJICHUS OLIEHKH «HEYAOBIIETBOPH-
TenabHO»). Kak npaBuiio, olleHKa «HEyI0BIETBOPUTEIIHHO CTaBUTCS CTYJEHTaM, KOTOPbIe HE MOTYT MPO-
JNOJDKUTh 00ydeHHe 1o 00pa3oBaTeNbHOM mporpamMme 0€3 JONOJIHUTENbHBIX 3aHATHH 110
COOTBETCTBYIOILEH TUCHUIUIMHBI ((POPMUPOBAHUS M PA3BUTHUSL KOMIIETEHIIUH, 3aKPEIUIEHHBIX 32 JaHHOU
aucuMIUInHOM). OlLieHKa «HEeyIOBJIETBOPUTEIBLHO» BBICTABISAETCS TaKXkKe, €ClIM CTYJIEHT: MOocJie Hayala
9K3aMEHa OTKAa3ajCsl €ro caaBaTh WJIM HApYUIWJI IpaBWiIa CAAayd 3K3aMeHa (CIUCBIBal, MOJCKa3bIBal,
00MaHOM TIBITAJICS TIOJYYUTh 00JIe€ BBICOKYIO OLIEHKY U T.1I.).

B 3a4eTHYH KHWXKY CTYAEHTa M BbINUCKY K OAUNJOMY BbIHOCUTCSA OLIEHKA 39K3aMeHa Mo
aucumninHe 3a 3 ceMecTp.

6.4. Tunosble KOHTPOJIbHBIC 3a/ITaHUA UJIKM UHBIC MaTEepHUuaJjbl, Heo0X0auMble JJIsl OLeHKH 3HaHI/II71,
yMeHHﬁ, HAaBbIKOB H (I/IJ'II/I) onbIiTa JACATCIBHOCTH, XaPAKTCPU3YIOIIUX I3TallbI q)Ole/[pOBaHI/[ﬂ
KOMIIeTEeHIINii B nmpouecce 0OCBOCHUs 06pa30BaTe.]'ll)HOI7[ IporpaMmmal

Bomnpocsl o hopMupoBaHHIO M PA3BUTHIO TEOPETUUECKUX 3HAHUH, IPETYCMOTPEHHBIX KOMIIe-
TEHUUSMH, 3aKPEIUICHHBIMU 32 JIUCLUUIIINHOM:

1. I'py3 manaer ¢ BeicoThl h=3.10 M ¢ HauanbHO# CKOPOCTHIO VO=10 M/C 1 yriyOiseTcst B 3eMITIO
Ha S=0,15M. OmnpenenuTs CpeIHIO CHWIy CONPOTHUBICHHMS TMOYBBL. Macca rpy3a m=1,5
Kr.ConpoTUBJICHUE BO3/lyXa HE YUUTHIBATh.

2. IIpu 50 o6/MHH KMHETHYECKasi SHEPTHs TBEPIOTO Teja, BPAIIAIOIIErocss BOKPYr OCH, paBHA
360 dx. Kakoii Bpamarouuiicss MOMEHT cielyeT IPUJIOKUTh K 3TOMY Tela, yToObl B Teuenue 0,1 mun
YBEIUYHUTH YHCIIO 000POTOB BliBOE?

3.T'opuzonTtanbHas miargopma paanycom R u maccoit 100 kr Bpamaercsi BOKpYr BEpTHKAIbHON
OCH, IPOXOIAIICH uepe3 neHTp miardopmsl, aenas 10 06/mun. Uenoek Maccoit 60 KT CTOMT MPH 3TOM
Ha Kkpato miatgopmel. C Kakoil CKOPOCTHIO HAYHET BpaIlaThCs miatopma, eCciu 4eIoBeK MepenieT OT
Kpas miat@opmel K ee neHTpy? CuutaTh m1aTGopMy KpyTiblM OJJHOPOJHBIM JHCKOM, a YelIOBeKa - TO-
YE4YHOU MACCOM.

4. V3 maxtel riryounoit h=600 M mogHMMaroT KJIeTh Maccoid m;=3,0 T Ha KaHaTe, KaKIbII METP
KoToporo umeer Maccy m=1,5 kr. Kakas paboTta A coBepiaeTcsi pu NOJHATUH KJIETU Ha TIOBEPXHOCTh
3emuin? KakoB k03¢ (HULIMEHT NOJIE3HOro AEUCTBUS 1) MOABEMHOIO YCTpOHCTBA?

5. B pe3epByap 3akaudad ra3. [liotHocTh raza p = 15 KT/, MOJIIpHAasi Macca raza M=
0,024xkr/mounb, Temnepatypa T=400 K. Onpenenuts naBieHue raza B pe3epByape. Y HUBEpcasbHas ra-
3o0Bas noctosHHas R =8,3 JIx/(mounb K).
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6. Ha puc. pesicTaBieH UK ¢ uaeanb-  p, ulla’
HBIM Ta30M. Beraucnuth paboTy rasa 3a muKiI.
2-1 — u3orepma GO0

7. 3anuiuTe nepBblil 3aKOH TEPMOIMHA-
MHUKH U1 ainabaTHOTO mporiecca U GopMyIbl 200
IUTSL BBIYUCIICHUS BXOISIIIUX B HETO BEJIMYMH.

02 06 v m

8. MossipHast TETI0EMKOCTD Ta3a, MoJIsipHas Mmacca kotoporo M = 0,064 kr/mons, paBHa 33
JIx/(monb K). Onpenenuts ynenbHY0 TEIIOEMKOCTh Tasa.

9. DnekTpoH, oOnanaBuil KuHeTH4YecKoi sHepruei T=10 3B, BieTen B 01HOPOAHOE AIEKTpUYE-
CKO€ T10JI€ B HAIIPaBJIEHUH CUJIOBBIX JIUHUM mosist. Kakol ckopocThio OyAeT 061aaaTh 31eKTPOH, PO s
B 3TOM I10JI€ pa3HOCTh noTeHuuainos U=8 B?

10. /IBe mapajuienbpHbIe 3apsKEHHBIE INIOCKOCTH, TOBEPXHOCTHBIE INIOTHOCTH 3apsiia KOTOPBIX
o, = 2MkKn/M* u 0, = 0,8MKKI/M?, naxonsres Ha paccrosnun d=0,6 cM apyr ot apyra. Orn-
peAenuTh pa3HOCTh NOTeHIMaN0B U MEX Ty III0CKOCTIAMHU.

11. Dnextpon ¢ ’repruen 7=400 3B (B 66CKOHEYHOCTH) JBUKETCS BJIOJIH CHJIOBOM JIMHHUH T10 Ha-
MIPABJICHUIO K TIOBEPXHOCTH METAJUINYECKOM 3apshkeHHOU cdepsl paguycoM R=10 cm. OnpeaenuTs Mu-
HUMAaJbHOE PacCTOSTHUE d, HA KOTOPOE MPUOIU3UTCS JIEKTPOH K IIOBEPXHOCTH c(epsl, eciiu 3aps] ee
0= - 10 uKu.

12. [Inockuii KOHIEHCATOP C IJIOIIaaAbio0 TwiacTue S=200 cM’ KaKas 3apsiKEH JI0 pa3HOCTH T0-
teHuuanos U=2 kB. Paccrosnue mexay minactunamu d=2 cm. [{usnektpuk — crexio. Onpenenurhb
sHepruto W Iosist KOHJeHcaTopa U MII0THOCTb SHEPTUU W IOJISL.

13. BHenrHee conpoTUBIEHUE IIENH B 7] pa3 00JIblIe BHYTPEHHETO CONPOTUBIICHUS HCTOYHHKA.
HaiiTu oTHOIIEHHE Pa3HOCTH MOTEHIMAIOB Ha KieMMax HcTo4yHMKa K ero J.J[.C.

14. [IpsiMoit GECKOHEUYHBIN MTPOBOJHUK UMEET KPYrOBYIO
neTo paguycom » = 10 cm. OnpenenuTb UHIYKIUIO MarHUTHO- I
r'0 MOJIs B IEHTPE METIIN IIPU TOKE B MPOBOAHUKE [ = 12 A. — s r

15. DnexTpoH, npoiins ycKopsouyo pazHocTs noteHuanoB U= 400 B, Bnetaer B ogHOpOHOE
MarHuTHOE 1oJjie ¢ uHaykuuen B=1,5 mTn nepneHuKyaspHo TUHUAM 1o, OnpenenuTs paguyc Kpu-
BU3HBI 7 TPAEKTOPUU U YAaCTOTY OOpAIIeHHsI V 3JIEKTPOHA B MArHUTHOM TIOJI€.

16. Ipsimoit mpoBOoAHUK JUTMHOM /=40 cM ABHXKETCS B OJIHOPOJAHOM MAarHUTHOM I10JI€ CO CKOPO-
CTBIO Vv = 5 M/C NEPIEHIUKYIAPHO JTUHUAM UHIYKIUU. HaliTu MHAYKLIMIO MAarHUTHOTO 10JIA B, eciu
BO3HMKAIOIIAsI IPH 3TOM Pa3HOCTh MOTEHIHAJIOB MEXy KoHIIaMu ipoBoaHuka U = 0,6 B.

17. KonebaTenbHbli KOHTYp UMEET HHAYKTUBHOCTH L=1,6 MI'H, anekTpoémkocts C = 0,04 Mx®d u
MaKCUMaJbHOE HanpspkeHue Ha 3axkuMax Uya=200 B. Onpenenuts MakKCUMAIIBHYIO CUTY TOKA [yaxc B
KoHType. ConpoTHBIIEHNE KOHTYPa HUYTOXKHO MaJIo.

18. Jlnsi «IpocBeT/IEHUsD CTEKJIIHHOTO OOBEKTHBA Ha €ro IMOBEPXHOCTh HaHECEHa TOHKas Ipo-
3pauHas wi€Hka (n = 1,3). Ilpu xakoil HauMeHbIIeH TOJIINHE €€ MPOU30MJeT MaKCUMaJIbHOE Ociadiie-
HUE OTPaXEHHOT'O CBETA, JAJIMHA BOJIHBI KOTOporo A = 0,6 Mkm? CuuTaTh, 4TO Jy4H NaJAl0T HOPMAJIbHO
K MIOBEPXHOCTH OOBEKTHBA.
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19. HopManibHO K IUIOCKOCTH IIENW MAJaeT NapajlIesIbHbIM IIydOK MOHOXPOMAaTHYECKOTO CBETA
(A= 546 um). OnpenenuTh MWUPHUHY ILIETH, €CIIU MepBasi CBETIasl Mojoca (CYUTAast OT LEHTPAILHOU CBET-
7011 065acTH) TUPPAKIMOHHON KapTUHBI HaOmo1aeTcs noj yriom @ = 2,0° Kk nepBoHayaJlbHOMY Ha-
IIPaBJICHUN JTy4eil.

20. Ha mens mupuno#t 10 MKM majaeT HOpMaJIbHO MYy4O0K MOHOXpOMAaTu4deckoro ceera (A = 577
HM). Ilog kakuMH yriamMmu K NepBOHA4YaJbHOMY HAIpaBJIEHUIO HAONIONAIOTCS MAaKCUMYMBbI IEPBOTO,
BTOPOTO U TPETHETO MOPSIIKOB?

21. Ananmm3atop B 2 pa3a YMEHbBIIAET UHTEHCUBHOCTh CBETA, IPUXOIAIIETO K HEMY OT IOJIIpU3a-
Topa. OnpenenuTb yroa MexIy INIOCKOCTSMU MPOIyCKaHus MoJispu3aropa u aHanuzaropa. [lorepsmu
MHTEHCUBHOCTH CBETA B aHAJIN3AaTOPE MPEHEOPEUb.

22. Yrou najieHus Jiydya Ha OBEPXHOCTb KUAKOCTU 50° . OTpakeHHBIH JIyd MaKCUMalIbHO MOJISI-
puzoBaH. OnpenenuTs yrojl MpeaoMICHHUS.

23. Ilpenebperas moTepsiMU TeIJia Ha TEMJIONPOBOJHOCTh U KOHBEKLHIO, MOJACYUTATh MOIIHOCTb
ANEKTPUYECKOTO TOKA, HEOOXOAMMYIO /I HAKAIMBAHUS HUTH JAuaMeTpoM Imm u jmHOU 20 cM 110
temieparypbl 1750 K. Cuutarh, 4TO HUTH U3JIydaeT Kak aOCOJIFOTHO YEPHOE TEIIO.

24. TemnepaTypa MOBEPXHOCTH HEKOTOPBIX 3BE3/], HA3bIBAEMBIX «OEJIbIMU
Kapiaukamu», nopsaka 7' = 10 kK. B xakoMm ydacTke criekTpa JeKUT MaKCUMYM H3JIy4eHHs TaKOU I0-
BEPXHOCTH?

25. C kako#l CKOPOCTBIO JOJDKEH JBUTATHCS JIEKTPOH, YTOOBI €0 KMHETHYeCKasi SHeprust Obliia
paBHa 3Hepruu GpoToHa ¢ AMMHOM BoIHBI A = 520 HM? [Ipu KaKoi CKOPOCTH 3JIEKTPOHA €r0 UMITYJIbC
COBIIAJa€T € UMIyAbCcOM poToHAa ¢ Ay =3 mm?

Bomnpocsl 1o nproOpeTeHno U pa3BUTHIO TPAKTUIECKUX YMEHUN, IPETYCMOTPEHHBIX KOMIIECTEH-
LUASIMH, 3aKPETIJIEHHBIMU 32 TUCIUTITNHON

(IprMepBI BOPOCOB K MPAKTHIECKUM 3aHSATHSIM, J1a00paTOPHBIM paboTam)
1. CxopocTh Tella mpH ero ABUKEHUU MU3MEHSIETCS 10 3akoHy vV = d + bt + ct3/3, rae d, b, ¢ — mocrosH-
HbIE BETWYHHBI, t — Bpemsi. OnpenenuTe 3aKOH U3MEHEHHUS CO BPEMEHEM CPETHETO YCKOPEHHS Telia a.
2. Kak u3aMeHHTCs TOTeHITMAIbHAs SHEPTHs yIpyroae(opMUpOBaHHOTO TeJla MPU YMEHBIIEHUU €TO0 Jie-
dbopmaruu B 2 paza?
3. YUeMmy paBeH MOMEHT MHEPLMH MAaTEPHAJIBHOM TOUKU Maccoi 1 Kr, IBUXKYIIEHCS CO CKOPOCThIO 2 M/cC,
OTHOCHTEIILHO OCH BPAIICHUS, HAXO/IAIICHCS Ha paCCTOSTHUU 3 M OT Hee?
4. Yemy paBeH MOMEHT MMITyJibca mmynu maccoi 10 r, nBuxkymieiics co ckopocteio 500 m/c, oTHOCH-
TEILHO TOYKH, OTCTOSIIECH Ha pACCTOSHUU 2 M OT HAIIPaBJICHUS JBUKEHUS YU ?
5. JIBa OTHOMMEHHBIX TOYEYHBIX 3apsiia PaBHBI IO BETWYMHE. UTO H3MEHUTCS BO B3aMMOJACHCTBUY 3a-
PSAIOB, €CJIM 3HAK OJHOTO M3 HUX CMEHUThH Ha TIPOTHUBOIIOIOKHBIHN?
6. Kak momkHa OBITH pacriosioxkeHa B 0OJJHOPOTHOM IEKTPHUECKOM T10JIe HeOOJIbIIas TJI0MIa KA, YTOObI
MMOTOK BEKTOpa HAIPSHKEHHOCTH Yepe3 Hee ObLT MaKCUMaJIeH.
7. Bo BpeMsi IpOBEICHHS SKCIIEPUMEHTA €eMKOCTh KOHCHCATOpa YBEIMYHIIaCh B 2 pas3a, COMPOTUBIICHHUE
YMEHBIIUIIOCH B 2 pa3a. Kak n3ameHuTcs BpeMs penakcaiuu?
8. [lyst 9ero Hy)kHa MarHUTHas OJArOTOBKa 0Opasma?
9. Ha xene3HoM KoJiblie, cpenHuil nuaMetp kotoporo d=30 cM U mIomaas monepevyHoro cedeHust S=1,6
cM’ HMeeTes 0OMOTKA 1, coneprkamas N1=800 ButkoB. Korma mo 3Toif 00MOTKE MyCTHIIN TOK CHUJION
1=1,80 A, GaymucTHYECKU TaTbBAHOMETP, MOIKIIOYEHHBIN K 00MOTKe 2 ¢ N,=12 BuTKamu, 1ain oTopoc,
COOTBETCTBYIOIINI IpomIeAnieMy uepes ero pamky 3apsay q=0,24 mKi. ConporuBieHue nemnu rajisBa-
Hometrpa R=8,0 Om. Mcnonb3ys nmoaydeHHyI0 B 1a00paTOpHOU paboTe SKCIIEPUMEHTAIBHYIO 3aBUCH-
MocTb B(H), onpenenute HaMarHM4eHHOCTH KoJibia J .
10. YUemy paBHa oTHOcuTenbHas omuOka € (%) yCTaHOBKM TOKa [ = 7,5 MA, TEKyIIero 4epe3 JaTdyuK
XoJta, Ha JaHHOM J1abOPaTOPHON YCTaHOBKE?
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11. 3aBucHT 1M €MKOCTh KOHJAEHCATOpa: a) OT 3apsiia 0OKIaA0K; 0) OT pa3HOCTH NOTEHIUAIOB MEX LY
oOKJIaZIKaMu; B) OT JUAJIEKTPUUECKON MPOHUIIAEMOCTH MaTepuaia Mexay OOKIaJKaMHu; I') OT IUIOIIa 11
00KJIaJIOK; 1) OT IIMPUHBI 3a30pa?

12. [Inocknii KOHIEHCATOP MOJAKIIOYEH K HCTOYHUKY 3.11.C. Kak M3MEHUTCS sHEprus KOHIEHcaTopa npu
YMEHBIIEHUU PACCTOSHUS MEX]Ty €ro IUlacTUHaMU B 2 pa3a?

13. Kakoii Bui UM€eT COOTHOLLIEHNE HEOIPEIETICHHOCTEH JIUIsl KOOPAWHA U UMITYJIbCa

14. CxoJIbKO KBaHTOB C Pa3JIM4YHOM SHEpruel MOTyT UCIYCKATh aTOMbI BOJIOPO/JIa, HAXOSIIHUECS B YeT-
BEPTOM BO30YKJIEeHHOM cOoCTOSIHUU? (OCHOBHOE COCTOSIHUE CUUTATh MEPBBIM).

15. Beruncnuth Maccy (OTOHA, UCITYCKAEMOTI'0 MPH U3YYEeHUH aTOMOM BOJIOPOJA CIIEKTPaIbHON JTUHUH
Hg.

Bomnpocsl 110 3aKpemieHn0 TEOPETUYECKUX 3HAHUM, YMEHUI M MPaKTUYECKUX HABBIKOB, MPEIy-
CMOTPEHHBIX KOMIIETEHLIUSIMHU (BOIIPOCHI K IK3aMEHY)

[lepBrIif BOIpoc B 3K3aMEHAIIMOHHOM OWJIETE€ CTYJIEHTa — BOIIPOC M0 JIEKIMOHHOM MaTepuaity
(Bomp.1-37). Bropoii Boripoc — 3a/1aua Ha TeMy, OJIU3KYIO K pa30upaeMbIM Ha MPAKTHUYECKUX 3aHATUAX U
B [IPOLIECCE BBIMOJIHEHUS PACUETHBIX 3aJJaHu (3a/1auy aHAJIOTMYHBI IPUBEACHHBIM BBILIE).

1. 3akon buo - Casapa -Jlannaca. Ilpunuun cynepno3unuu. Pacuer MarHUTHOroO mosst 6ecko-
HEYHOU paBHOMEPHO 3apsKEHHOW HUTH U KPYrOBOI'O TOKa C HCIOJIb30BAHHWEM IPHUHIIUIA CYNEPIIO3H-
LUU.

2. 3aKkoH MOJIHOTO TOKa Ui MarHUTHOTO TOJIS B BaKyyMe. BuxpeBoil xapakTep MarHuTHOTO
TOJISL.

3. JleficTBMe MarHUTHOTO TOJISI HA MIPOBOJHUK ¢ TOKOM. 3akoH Ammnepa. Cuna Jlopenna. [lpu-
KEHHUE 3apsja B MAarHUTHOM IIOJIE.

4. KoHTyp ¢ TOKOM B MarHMTHOM MoJjie. MarHUTHbIII MOMEHT KOHTypa. Cuila U MOMEHT CHJIBL,
NeUCTBYIOLIME HAa KOHTYP B MarHUTHOM TIOJI€.

5. MarautHsblil notok. PaboTa no mnepeMenieHro NpoBOJHUKA M KOHTypa C TOKOM B MarHuT-
HOoM noiJie. IloTokocnemnienue.

6. ABnenue snexkrpomarautHo wHAYKIWU. DJC maaykumu. [Ipasuno Jlenma. 3axon ®apa-
nesi-MakcBeiia 1Sl 3J€KTPOMAarHUTHONW MHAYKIMHU. BuxpeBoe anekTpruueckoe 1moje U ero CBs3b C Ime-
PEMEHHBIM MarHUTHBIM.

7. SIBnenne camomHAyKMu. THOAYKTUBHOCTB. PacueT MHAYKTUBHOCTH TOPOWJA U COJICHOUAA.

8. DHeprus KOHTypa ¢ TOKOM B MarHUTHOM II0JIE.

9. Unrepdpepenuust cBeroBbIX BOJH.CrocoObl HaOmoneHUs HMHTEp(EpeHIHH CBETa.
WNuTtepdepomerp MaiikenbcoHa.

10. Pacuer nnTeppepeHIMOHHOIN KapTUHBI OT ABYX UCTOYHHUKOB. Y CIIOBUE UHTEP(PEPEHIIMOHHBIX
MaKCHUMYMOB 1 MUHHUMYMOB

11. UnTepdepennus B TOHKUX mieHKax. [IpocBeTiieHne ONTUKH.

12. Iudpakuus ceera. [lpunnun I'toiirenca-dpenens.

13. ludpakuus Ha menu, 1uGpakiuOHHbIE MAKCUMYMbl 1 MUHUMYMBI.

14. Hudpaxkumss Ha  mpoctpaHcTBeHHOM — pemetke.  Dopmyna  Bymeda-bparra.
PeHTreHoCTpyKTYpHBIN aHAIIN3.

15. Buemnuii poTtoaddekr. YpaBHenue DitHiTeiiHa 17151 BHelHero GoTtosddekra.

16. ®oTtonsl. Macca u umnyinbsc poToHa.

17. BzammoneiictBue cBera ¢ BemecTBoM. [lornomenne u paccesnue cBeTa. CHEKTpbI
MOTJIOLLEHUSI.

18. EcTecTBEHHBII U MOJIIpU30BaHHBINA CBET. 3akoH Maittoca.

19. [Monspu3zanus Mpu OTpaXEHUU U IpesIoMIIeHUH. 3akoH bprocTepa.

20. BzauMmopelicTBue cBeTa C BemecTBOM. HopMmaiibHast W aHOMallbHAas JAMCHEPCHA.
Knaccuueckast a71eKTpoHHas TEOPUS AUCIIEPCHUH.

21. UckyccTBeHHAs: ONTUYECKAs aHU30TPOIIHSL.
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22. AbcomotHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonpimana. 3akoH cMenieHus
Bumna.
23. Cnektp uznyudeHus adcoioTHO yepHoro tena. @opmyna Buna. ®opmyna Penes-/xunca.
KBanroBas runoresa u ¢popmyna Ilnanka.
24. Buemnuit poTosddeKT u ero 3akoHbl. YpaBHeHHE DUHIITEIHA.
25. ®opmyna pge-bpoitns. OnbiTHOE 000CHOBaHWE KOPITYCKYJISIPHO-BOJTHOBOTO JIyasin3Ma
CBONCTB BEILIECTBA.
26. CoOTHOILIEHHE HEOIIPEIETICHHOCTEN.
27. BonnoBas ¢yukius. Ypasuenue Hlpenunrepa. @uznueckuil cMbicia BOJIH Ae-bpoiins.
28. Yactuna B NIOTEHIIMAIBHOM sIMKe. KBaHTOBaHME SHEPIruu.
29. TynnHenbHbIN 3D PexT.
30. JIuneiHbIN rapMOHUYECKUN OCLMIUISITOP B KBAHTOBOM MEXaHUKE.
31. ATom BojOpOJa B KBAaHTOBOM MexaHuKe. | JaBHOe, OpOMTaIIbHOE U MAarHUTHOE KBAHTOBBIE
qucia.
32. 3apsin, Macca U pa3Mephl aTOMHBIX siiep. HykiToHbI. 3apsaoBoe 1 MacCOBOE YHUCIA.
33. IloHsATue 0 cBOMCTBAX U MPUPOJIE AAEPHBIX CHII. ME30HBI.
34. Jlebext Macchl ¥ S3HEPTUS CBA3U JIpa.
35. PaanoakTUBHOCTb. SliepHble peakiui 1 3aKOHbI COXPaHEHUS.
36. Peakuuum neneHus sapa Ha IHpuMmepe ypaHa U 1iyroHus. llemHas peakuus paeneHus.
Kpurnueckas macca. [lonsaTue o anepHoi 3HEpreTHKe.
37. TepmosiiepHbIE peaKIIuy CHHTE3A.

7. NepeyvyeHb OCHOBHOMW U AONONHUTENTLHON Y4eOHOWN nNuTepaTypbl, Heo6xoanmon ans
OCBOEHMUA ANCLUMNIIUHbI

a) OCHOBHAasl JIUTepPaTypa
1. CaBenbeB 1.B. Kypc o6mieit pusuxu. B 5 t1. T1. Mexanuka [3nekTpoHHBIN pecypc]: YueOHoe

nocobwue. 5-e u3z., ucnp. —CII6.: U3natensctBo «Jlanby, 2011.-352 c. — Pexxum noctyna:
http://e.lanbook.com/books/element.php?pl1_id=704

2. CaenbeB U.B. Kypc o6mieit pusuku. B 5 11. T2. D71EKTpUIECTBO U MATHETU3M [3JIEKTPOHHBIN
pecypc]: Yuebnoe nmocobue. 5-¢ u3n., ucnp. —CII6.: U3narenscTBo «Jlanb», 2011.-343 c. — Pexxum noc-
Tymna http://e.lanbook.com/books/element.php?pl1_id=705

3. CasenbeB U.B. Kypc obuieit puzuku. B 5 t1. T3. MonekynspHas ¢pusuka u TepMogMHAMUKA
[anexTpoHHBIH pecypc]: YueOHnoe mocodue. S5-¢ uzn., ucnp. —CII16.: M3naTensctBo «Jlanby, 2011.-209 c.
— PexxnMm noctyna: http://e.lanbook.com/books/element.php?pl1_id=706

4. CaBenbeB U.B. Kypc o6mieit ¢pusuku. B 5 11. T4. Bosabl. OnTuka [3IeKTpOHHBIN pecypc]:

VYyebnoe nmocobue. 5-e uza., ucnp. —CII6.: U3narensctBo «Jlauby, 2011.-252 c. — Pexxum noctyna:
http://e.lanbook.com/books/element.php?pl1_id=707

5. CasenweB U.B. Kypc o6mieit puzuku. B 5 t1. TS. KBantoBas ontuka. Atomuas gusuka. Ousu-
Ka Tpepaoro tena. du3nka aTOMHOTO sapa M AIEMEHTAPHBIX YaCTHI] [JIEKTPOHHBIN pecypc]: YdueOHoe

nocobwue. 5-e u3z., uctp. —CII6.: U3natensctBo «Jlauby, 2011.-369 c. — Pexxum noctyna:
http://e.lanbook.com/books/element.php?pl1_id=708

0) I0MOJTHUTEIbHAS JIUTEepaTypa

1. detnad A.A., ABopckuii .M. Kypc ¢puzuku. M.: Beicr.iikosna. 2001 -380 c.

2. Tpodumosa T.U. Kypc dusuku. M. Beicui. mikona. 2008— 506 c.

3. CasenneB, U.B. Kypc dusuku. B 3-x t1. T.1. Mexanuka. MonexyinspHas pusuka.
[DnexTpoHHbI pecypc] : yaebHoe nmocodue. — DnektpoH. gad. — CII6. : Jlanp, 2008. — 352 ¢. —
Pexum noctyna: http://e.lanbook.com/books/element.php?pll _1d=509
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4. Cagenbes, 1.B. Kypc ¢uszuku. B 3-x 11. T.2. DnekrpuuectBo. Konebanus u BoiHbl. BonHoBas
ONTHKA. [ DTEKTPOHHBIN pecypc] : yuedHoe mocobue. — DnekrpoH. nan. — CII6. : Jlans, 2008. — 468
c. — Pexum noctyna: http://e.lanbook.com/books/element.php?pll id=347

5. CaBennwes, U.B. Kypc dm3uku. B 3-x T1. T.3. KBanToBas ontuka. AromHas pusnka. Pusnka
TBeporo Tena. Gu3uka aTOMHOTO SApa U SJIEMEHTAPHBIX YaCcTHIL. [ DJIEKTPOHHBIN pecypc] : yaeOHoe
nocobue. — DnextpoHn. ngaH. — CIIO. : Jlans, 2007. — 303 c. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll _1d=349

6. "anoB B.E., Cenumes I'.B., lupokux T.B. 3amaum mo ¢usnyueckum OCHOBaM MEXaHH-
ku[ Tekct]: yueOHO-MeToauueckoe mocodbue. Cmonenck: ¢unuan F'OYBIIO «MBU (TY)» B r. CmoseH-
cke, 2008. - 35c.

7. UBanoB B.E., Cenumes I'.B., [llupokux T.B. 3agaun no ¢gusnyeckum 0CHOBaM MOJICKYIISIPHO-
KHHETUYECKON Teopuu U TepmoauHamuku [Tekct]: cOopHuk 3amad. Cmosenck: ¢umman 'OYBIIO
«MBU (TY)» B . C™MoneHcke, 2008. - 22 c.

8. Apmmnenko M.A., BanoB B.E., Haiinénos B.A., Cenumes I'.B., [llupokux T.B. 3amauu mo
¢uzmyeckuM ocHoBaM anekTpomarunetusma [Tekct]: cOopuuk 3amad. Cmonenck: ¢pumuan "OYBIIO
«MBU (TY)» B 1. C™MoneHcke, 2008. - 22 c.

9. Cenuuien I'.B., UBanoB B.E., Ilanuenko C.B., [lHupoxux T.B., benskoB M.B. [Ipaktuueckue
3amanus no onrtuke [Tekcr]: yueOnoe mocobue. Cmonenck: ¢umman 'OYBIIO «M3OU (TY)» B T.
Cmounencke, 2010. - 92 c.

10. ®usnyeckuil npakTukyM. MexaHuka u MoJiekyisipHas ¢usuka. B.E.MBanos, B.I".Ko3nos,
B.A.Haiinenos, I'.B.CenumieB / : yuebHoe nocobue nos pea. npod. A.d.borareipeBa. Cmosnenck: ¢u-
muan FOYBIIO «MBOU(TVY)» B 1. Cmonencke, 2007. - 56 c.

11. Apmmnenko M.A. Onucanus nabopatopHbIX paboT MO (pU3MKE U METOIUYECKHE YKa3aHUs K
HUM. DJEKTPUYECTBO M MAarHeTU3M.: yueOHO-MeToanueckas pazpaborka/H.A. ApmmHenko, B.E. lBa-
HOB, B.A. Haiinenos, I'.B. Cenumie.- Cmounienckuit punuan OYBIIO «MDU(TVY)», 2009.- 76 c.

12. ®wusmueckuit npaktukyMm. Ontuka. Crtpoenue aroma./ B.E.lMBanoB, B.A.Haiinenos,
M.B.bensixko, ['.B.Cenumies, T.B.llIupokux: ydebnoe mnocobue. Cmonenck: ¢mman ['OYBIIO
«MBOU(TY)» B 1. C™moneHcke, 2011. - 68 c.

13. upokux T.B. COOpHUK TECTOBBIX 3aJaHUN 110 PU3UKE: yueOHO-IIPAKTHUECKOE U3/a-
nue/[llupokux T.B., UBanos B.E., Cenumies I'.B., Haiinenos B.A., Cmonenck: ¢dunuan 'OYBIIO
«MBOU(TVY)» B r. Cmonencke, 2009, - 88 c.

14. Cenuiues ['.B. AtomHas u snepHas gusuka. : coopuuk 3aaanuit/Cenumes ['.B., Hlupoknx
T.B., Cmonenck: ¢pumman 'OYBIIO «MOU(TVY)» B r. Cmonencke, 2013, - 40 c.

15. CenumieB I'.B. ®usnueckue namepenus u ux odpaborka. Meroanueckue pexomenaauu/ Ce-
muies [.B.,borateipes A.®., MBanos B.E., [llupokux T.B.- Cmonenck: PUO ¢punmnana MOU B r. Cmo-
snencke, 2014.- 40 c.

16. Cemume ['.B. Bompocsl u 3amanus Kk gaboparopHbIM pabotam 10  (u3HUKe.
Yactsl./I'.B.Cenumes, T.B.IHupoxux/Ilox pen. A.®. borareipeBa: Cmonenck: PUO ¢unmana 'OYB-
1O «MOU(TVY)» B r. CmoneHcke, 2007.- 39 c.

8. NepeyeHb pecypcoB MH(POPMALMOHHO-TENTEKOMMYHUKaLMOHHOM ceTu «UHTepHeT»,
HeO6XOAI/IMbIX And oCBOeHUAa gucumniunHbi

1. T'CCCJ] 237-2008. Tabauupl cTaHAAPTHBIX CIPABOYHBIX JaHHBIX. DyHIaMEHTaIbHbIE PU-
3UYeCKUe KOHCTAaHThI. Pexxum noctyma: www.docs.cntd/ru/document/1200100402/

2. TOCT 8.417-2002 I'CHU. Enunuriel BennunH. Pexxum nocrymna:
www.fsetan.ru/library/doc/gost-8417-2002/

3. CnpaBouHsblii Matepuai no gusuke. Tabnuunble naHHble. Pexum noctymna:
www.fizportal.ru/help/

4. Xypnan «Ycnexu ¢puznueckux Hayk». Pexxum nocryna http://www.ufn/ru/
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9. MeToaunyeckue ykasaHus Ans ob6y4aroLmnXcsA N0 0CBOEHUIO AUCLIMMIIUHbI

JlucumiinHa npeaycMaTpuBaeT Bo 2-M ceMecTpe JEeKIUU 1 yac B HEJelto, IpaKTHYeCKue 3a-
HATUS | Yac B HEZENI0, BBIMOJIHEHHE PACUETHO-TpapUUECcKOro 3aaHus U 9 deTblpexyacoBbIX Jabopa-
TOpHBIX paloT. 3yueHue Kypca 3aBepiuaeTcsi IpOMEKYTOYHBIM SK3aMEHOM.

JlucuumiinHa npeaycMaTpuBaeT B 3-M CeMecTpe JIEKIMH 2 yaca B HEZENI0, MPaKTUYeCKue 3a-
HATUSA | yac B HeZeNnto, BBIMOJIHEHHE PaCUETHO-TpapUUEcKOro 3ajaHus U 9 deTblpexyacoBbIX Jabopa-
TOpHBIX paboT. 3yueHune Kypca 3aBepLIaeTCsi UTOTOBBIM 3K3aMEHOM.

Ycnennoe n3ydeHue Kypca TpeOyeT MmocenieHus JeKIni, akTUBHOW paOOThl Ha MPAKTHIECKUX
3aHATUSIX U JTAOOPATOPHBIX paboTaxX, BBHIIOJHEHUS BCEX yUEOHBIX 3aJJaHUIl IperojaBaTelis, 03HaKoMIIe-
HHSI C OCHOBHOM U JTOTTOJTHUTEIBLHOM JTUTEPATYPOU.

Bo BpeMms ieKIuM CTYyIEHT AOJIKEH BECTU KPATKUI KOHCIIEKT.

Paborta ¢ KOHCIIEKTOM JIEKIUI MpeAarnoaraeT NpoCMOTP KOHCIIEKTa B TOT )K€ JIEHb MOCJe 3aHs-
tuid. [Ipu 3TOM HEOOXOIMMO MOMETUTH MaTepUajbl KOHCIEKTa, KOTOPbIE BbI3bIBAIOT 3aTPYAHEHUS IS
nonumanus. [Ipu 3tom oOydaromuiics JOJKEH cTapaTbCsl HAWTH OTBETHl HAa 3aTPYIHUTENbHBIE BONPO-
Cbl, HCIOJb3ysd PEKOMEHyeMylo iuteparypy. Eciaum eMy camMocCTOATENbHO HE yOaloch pa3o0parbes B
Martepuaie, Heo0XoauMO cPOopPMyYIHPOBATH BOIPOCHl U OOPATUTCS 3a MOMOILBIO K MPernojaBaTellio Ha
KOHCYJIbTAIIUHU WJIH OJTMKANTIIEH JICKITUH.

OO6yuatomemycs He0OX0IUMO PETyIIPHO OTBOAUTH BPEMS JIsl TIOBTOPEHHUS MTPOMICHHOTO MaTe-
puaiia, IpoBepsisl CBOM 3HAHUS, YMEHUS U HABBIKU 10 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTnyeckne (ceMHHApPCKHE) 3aHATUSI COCTABISIOT BaKHYIO 4YacTh 00I11eo0pa30BaTeIbHON
MOJATOTOBKH CTY/IeHTOB. OCHOBHAS 11€JTh TIPOBEICHUS MPAKTHUECKUX (CEMHHAPCKUX) 3aHATHIA - (hOpMHpPO-
BaHHE Y CTY/ICHTOB aHAJIMTUYECKOT0, TBOPYECKOTO MBILUIEHHS ITyT€M MPUOOPETEHNUS TPAKTUUECKUX HaBbI-
KOB.

Metonuyeckue ykazaHus K IPAKTHUECKUM (CEMHUHAPCKUM) 3aHATHSAM 0 JTUCIHUILIMHE HAPSIY C
paboueli mporpamMmMoi U rpadKoOM y4eOHOTO MPOIecca OTHOCATCS K METOJIMYECKUM JTOKYMEHTaM, Ofl-
pEeAENSIONIMM YPOBEHb OPraHM3alluy U KauecTBa 00pa30BaTeIbHOIO Ipolecca.

CopepxaHue MpakTUUYECKUX (ceMUHapckux) 3aHsaTuil gukcupyercs B PI1Jl B pa3nene 4 Hactos-
1IeX IPOrpaMMBl.

Baxneiimeil coctapisitomieid 1r000i (OpMbI NMPAKTUUECKUX 3aHATUN SIBISAIOTCA YIPaKHEHUS
(3amanus). OcHOBa YHIpaXHEHHS - MPUMEP, KOTOPBIA pa3zOMpaeTcss ¢ MO3WIUNA TEOPUH, PA3BUTON B
nexuuu. Kak mnpaBmiio, OCHOBHOE BHHMMAaHUE YyhaenseTcss (POPMHUPOBAHUIO KOHKPETHBIX YMEHH,
HABBIKOB, YTO M OMpENENsieT COoAepKaHUe JEATEIbHOCTH CTYACHTOB - pElIeHHE 3a/ad, rpapuueckue
paboThl, yTOUHEHHUE KAaTErOpUi U OHATUN HAYKHU, SBIISIOIIMXCS MPEANOCHUIKON HAYYHOIO MBIILJICHUS U
IPAMOTHOU PEYH.

[IpakTrueckue (CeMUHAPCKUE) 3aHATHSI BBHIIIOJIHSIOT CIEYIOIINE 3a/1auH:

CTUMYJIMPYIOT PETYJISIPHOE U3YyYEHHE PEKOMEHIyeMOM JINTEepaTyphl, a TAK)KE BHUMATEJIbHOE OT-
HOILIEHUE K JIEKIIHIOHHOMY KYpCY;

3aKpEIUISIOT 3HAHUS, [TOJIyY€HHbIE B MIPOLIECCE JIEKIMOHHOTO OOyYEHHsI U CaMOCTOSITEIbHOM pa-
00ThI HaJl JINTEPATYPOil;

pacmupstoT 00béM npodeccuoHaIbHO 3HAYMMBIX 3HAHUHM, YMEHUN, HABBIKOB;

MTO3BOJISIFOT YI0CTOBEPUTHCS B IIPABHJIBHOCTH paHEe MOJYYE€HHbIX 3HAHUI;

MIPUBUBAIOT HABBIKM CAMOCTOSITEIbHOTO MBIIIIEHUS, YCTHOTO BBICTYIIJICHHUS;

CIOCOOCTBYIOT OBJIAJIEHUIO TEPMHUHOJIOTHEH;

MIPEIOCTABIISIIOT MPENOAABATEN0 BO3MOKHOCTh CUCTEMAaTHYECKH KOHTPOJIUPOBATh YPOBEHb Ca-
MOCTOSTEIbHOU PabOTHI CTYAEHTOB.

[Ipu moAroToBKe K MpakTUUYECKUM 3aHATUSM CTYIAEHTM HEOOXOJIMMO BBINIOJHUTH JIOMAIllHEe 3a-
JaHWE B BUJI€ HECKOJIBKMX KOHKPETHBIX 3a/1a4; IPOCMOTPETh KOHCIEKTHI JIEKIUNH U METOIUYECKHE yKa-
3aHUSI, PEKOMEHIOBAaHHYIO JIUTEPATyPy MO TEME CJEIYIOIIEro MPAaKTUYECKOTO 3aHATHSL.
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JlabopaTtopHble padoThbl COCTaBJISIOT BaXHYIO YacTh OOIIe00pa30BaTEbHON MOJATOTOBKU CTY-
nentoB. OHU HalpaBJeHbl Ha 3KCIIEPUMEHTAILHOE MOATBEPKICHUE TEOPETUUECKUX MOJOXKEHUNH U (op-
MHUpPOBaHHE y4eOHBIX U NMPO(PECCUOHATBHBIX TPAKTUYECKUX YMEHUH.

BrimonHeHnue cryieHTaMu 1a00paTOpHBIX padOT HAMIPaBIIEHO Ha!

0000111eHNe, cucTeMaTU3alUIo0, YIIyOIeHne, 3aKpeIUIeHHE OJIyYeHHbIX TEOPETUYECKIX 3HaHUMN
10 KOHKPETHBIM TeMaM JUCLMILINH;

(bopMupoBaHHEe HEOOXOIMMBIX YMEHUN U HaBBIKOB;

JIMCUMIUIMHBL, IO KOTOPBHIM IIJIAaHUPYIOTCS JIabopaTOpHbIe PadOTHI U UX 00BEMBI, ONIPEACIAIOTCS
pabounMu y4eOHBIMU TJIAHAMH.

Meroandeckue yka3zaHUsl 1O TPOBEIACHHUIO J1abOpaTOpPHBIX PabOT pa3pabaThIBarOTCA HA CPOK
nevicreus PITJL (I1I1) u Bxirouarot:

3arjaBue, B KOTOPOM YKa3blBaeTcs BHUJ paboThl (JJabopaTopHasi), ee MOpsIKOBbIII HOMEp U Ha-
MMEHOBAHHUE;

1enb paboThI;

MIpeIMET U CoJiepKaHue paboThI;

00opynoBaHNe, TEXHUYECKHE CPEICTBA, HHCTPYMEHT;

MOPSIIOK (TI0CIIEI0BATEIBHOCTD ) BHIIOJHEHUS padOThI;

IIpaBUJIa TEXHUKHM 0€30MaCHOCTU U OXpaHbl TpyJa Mo JaHHOU padoTe (110 He0OX0IMMOCTH);

oOurue npasuia Kk opopmiieHUIo paboThI;

KOHTPOJIbHBIE BOTIPOCHI U 33JaHUS;

CIIMCOK JINTEPATyphl (110 HEOOXOIUMOCTH).

Copneprxanue nmabopatopubix padot ¢pukcupyercs B PI1/] B paznene 4 HacTosiiel mporpaMMel.

[Ipu nmannpoBaHuu 1a0OPATOPHBIX PabOT ClIeyeT YUUTHIBATh, YTO HAPSAIY C BEIyILIEH LIETBIO -
MOATBEPK/ICHUEM TEOPETUUECKHUX IOJIOKEHUHN - B XOJI€ BBINIOJIHEHUS 3aJJaHUI Y CTYIEHTOB (OpMHpY-
I0TCS IIPAKTUUYECKHUE YMEHHUS U HAaBBIKM OOpaIleHus ¢ JabopaTopHbIM 000pyI0BaHUEM, allllapaTypoi u
Ip., KOTOPbIE MOTYT COCTABJISITh YaCTh MPO(PECCHOHAIBHON MPAKTUUYECKON MOATOTOBKH, a TAKXKE UCCIIe-
JoBaTeNbCKUE YMEHUs (HaOI0aaTh, CPAaBHUBATh, AaHAJIM3UPOBATh, YCTAHABIMBATH 3aBUCUMOCTH, JI€1aTh
BBIBOJIbI 1 0000IIIEHUS, CAMOCTOSITENIbHO BECTU UCCIIEI0OBAaHUE, 0(OPMIISTH PE3YJIbTAThI).

CocraB 3amanuii it J1abOpaTOPHOM pabOTHl JOJKEH OBITH CIUIAHUPOBAH C TAaKHM PaCcueTOM,
4YTOOBI 32 OTBEJACHHOE BPEMSI OHU MOTJIN OBITh KaYECTBEHHO BBINOJIHEHBI OOJIBIINHCTBOM CTYJIEHTOB.

Heo0xouMbIMU CTPYKTYpHBIMHU 3J€MEHTaMH Ja00paToOpHOl pabOThl, TOMUMO CAMOCTOSITEIb-
HOM JEATEIbHOCTU CTYIEHTOB, SIBIISIFOTCSI MHCTPYKTAXK, MIPOBOJUMBIN IpernoaBaTesieM, a TakkKe opra-
HU3aLMsI 00CYKIEHUSI UTOTOB BBIIIOJIHEHUS 1a00paTOPHOIT pabOTHI.

Brinosinenuto 1abopaTopHbIX paboT NpeaIIecTBYET IPOBEPKA 3HAHUM CTYJAEHTOB — UX TEOPETH-
YEeCKOUM TOTOBHOCTH K BBIIIOJIHEHUIO 3a/1aHUS.

3a 10 MMH 10 OKOHYaHMS 3aHATUS IPENOAaBaTeb IPOBEPsET 0O0bEM BBINOJIHEHHON Ha 3aHATUU
paboThl K OTMEUAET pe3yJbTaT MPOBEPKU B paboueM KypHale.

[ToMuMO COOCTBEHHO BBINOIHEHHUS padOThI Ui Kak]101 1abopaTopHOil paboThI penycMOTpeHa
IIpOLIeAYpa 3aIUMTHI, B X0JI€ KOTOPOM IIPENOIaBaTellb IPOBOJAUT YCTHBIM MM NUCBMEHHBIN ONPOC CTY-
JICHTOB JJIsi KOHTPOJIS IOHUMAHUS BBITIOJHEHHBIX MU U3MEPEHUH, PaBUILHON UHTEPIPETalUH MOJy-
YEHHBIX PE3y/IbTaTOB U YCBOCHUS UMU OCHOBHBIX TEOPETHUECKUX U MPAKTUUYECKUX 3HAHUH 10 TeMe 3a-
HSITHSL.

[Ipy moAroToBKe K 3IK3aMeHY B JIOTIOJHEHHE K M3YyYEHUIO KOHCIEKTOB JIEKIHM, HE0OXO0IUMO
MOJIb30BATHCS yUeOHOU JTUTEpaTypOi, PEeKOMEHIOBAaHHOM K HacTosIIel nporpamme. [Ipu moarotoske
9K3aMEHY HEOOXOJMMO H3YYUThb TEOPHIO: ONpPENEICHUs BCEX MOHATUN U MOJIXObl K OLCHUBAHUIO 10
COCTOSIHUSI IOHMMAaHHUs MaTepHalia U CaMOCTOSITENIbHO PELIUTh 110 HECKOJIbKY THUIOBBIX 3a7ay U3 Kak-
noi temsl. [lpu pemienun 3agau Beeraa HEOOXOAUMO YMETh KaYeCTBEHHO MHTEPIPETHUPOBATH UTOT pe-
LICHUS.
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CamocrositesbHas padora cryaenToB (CPC) nmo nucuuiuimHe UrpaetT BaXHYIO pOJib B XOJI€
BCero y4eOHOro mpoiecca. Mertoandeckue MaTepralibl U pekomeHaanuu mist ooecrneuenuss CPC roto-
BSITCS MPETNOJAaBATENIEM U BBIIAIOTCS CTYJEHTY B OCHOBHOM OHOJIMOTEKOIA.

10. MNMepevyeHb UMHPOPMALMOHHBLIX TEXHOMOrNMKU, UCMOSNb3yeMbIX MPU OCYLLEeCTBNEHUMU
obGpa3oBaTenbHOro npouecca no AUCUMUNIIMHE, BKMKOYasA MNepeyYeHb MPOrpamMMHOro
obecne4vyeHUss U UHPOPMALIMOHHbIX CNPaBOYHbIX CUCTEM (NMPU HeO6XoANMOCTH)

[Ipu npoBeieHNN JIEKUMOHHBIX 3aHATHI MIpelycMaTpUBAETCs UCIIOIb30BAHUE CLUCHEeM MYIbTH-
Meaua.

11. OnucaHme mMaTepuanbHO-TeXHU4YeCKoM OGasbl, Heo6xoaMMON ANs OCyLeCTBIEHUSA
obGpa3oBaTenbHOro npowuecca no AUMcuunInHe

JleKIIMOHHBIE 3aHATHUS:
AynuTtopus, OCHAallleHHas MPE3eHTAMOHHON MYJIbTUMEIUWHON TEXHUKOW (IIPOEKTOp, IKpaH,
KOMIIBIOTEP/HOYTOYK).
IIpakTHYyeckue 3aHATHUA 1O JAHHOW IUCLHUIUIMHE IMPOBOJATCS B AYAUTOPHUH, OCHAIEHHOMN
yueOHOM T0CKOH, MEJIOM.
JlabopaTopHble padoThI 110 JAHHOW TUCIUIUIMHE TPOBOAATCS B yueOHBIX 1a0.NoNe A214, A219
— JlabopaTopuu mMexaHuku U MoiekyasipHoi ¢usuku; A201, A217 — Jlaboparopuu 31eKTpUYECTBA U
mar"Hetusma; A215 — Jlaboparopuu ONTHUKU U aTOMHON (PU3HKHU.
Jlaboparopust «MexaHuKU U MOJIEKYJIIPHOM (PU3UKK» OCHAIIeHA:
1. JlaGopaTopHbIM CTEHIOM sl HpoBeAeHUs JlaboparopHoi pabotbl «M3ydueHue  MeToA0B
MIPOBEACHUS TPSMBIX M KOCBEHHBIX HM3MEPEHUI U 00paObOTKU X PE3yITHTATOBY
2. JlaGopaTopHbIM CTEHAOM JUIsl IpoBeleHUs jaboparopHodt  pabotbl  «l3ydyeHue MeronoB
00pabOTKH Pe3yNbTaTOB MPSIMBIX MHOTOKPATHBIX H3MEPEHUI»
3. JIaGopaTopHBIM CTEHJOM JUIsl IPOBEIEHUS 1abopaTopHO paboThl «l3yueHue nuHAMUKH
BpAIaTeIbHOTO ABIKEHHS TBEPIBIX TEIDY
4. JlaGopaTOpHBIM CTEHIIOM IS MPOBEACHUS JabopaTopHOil paboThl «OmnpeneseHne MOMEHTa
WHEPIIMU BPAIAIONICHCsl CHCTEMBI TEID)
5. JlaGopaTOpHBIM CTEHJIOM JIJIsi TPOBEACHHUS TaboparopHoil paboTel «l3ydyenue xkonebanmit
MaTEeMaTHIECKOTO MAasTHUKA
6. JlaGopaTOpHBIM CTEHJIOM ISl TPOBEACHUS TaboparopHoil paboThl «M3ydeHue konedbanuii Gpu-
3MYECKOTO MAasTHUKA
7. JlabopaTOpHBIM CTEHJIOM IS IPOBEACHUS TaboparopHoil paboThl «OrpeneneHne MOMEHTa
MHEPLHH KOoJIeca METOJI0M KOJIeOaHUI»
8. JlabopaTOpHBIM CTEHIOM JIJIsl TPOBEACHMS TaboparopHo paboTel «Ne8 OrmpeneneHne MOMEH-
Ta MHEPIMHK U poBepka TeopeMsbl LlITeliHepa mpy moMony TpruQUISIPHOTO TOIBECAY
9. JlaGopaTOpHBIM CTEHJIOM JJIs IPOBEACHUS JaboparopHoil paboThl « OmnpeaeneHne Macchl MOJIS
BO3JIyXa»
10. JTaGopaTopHBIM CTEHIOM AJIs IPOBEACHUS JaboparopHoil paboThl «OmnpeaesieHne OTHOIICHUS
MOJISIPHBIX TETIOEMKOCTEH BO3TyXa»
11. JTaGopaTopHBIM CTEHJIOM JJIs TPOBEACHUS JaboparopHoil padboThl «OrmpeaeneHne
ko3¢ duLMeHTa BHYTPEHHETO TPEHUS BA3KOU KUAKOCTU 10 MeToxy CTokcay
12. JTaGopaTopHbIM CTEHJOM JUIsl TpoBeieHus JabopaTopHoil pabotsl «Onpenenenue koshduiu-
€HTa BHYTPEHHETO TPEHHSI U CPEAHEHN JITMHBI CBOOOIHOTO MPOOETa MOJIEKYI BO3IyXay.
13. JIaGopaTopHBbIM CTEHJOM JUIsl TpOBeieHus JabopaTopHoil paboThl «l3yueHue coOCTBEHHBIX
KoJIeOaHUW CTPYHBI METOJOM PE30HAHCA»
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14. JTabopaTopHBIM CTEHIOM JJIs TPOBEACHUS JaboparopHoil paboThl «OnpeneneHne CKOpoCTH

15.

3BYKa B BO3JyXC U OTHOIICHUA MOJIAPHBIX TEIJIOEMKOCTEN AJI1 BO3ayXa METOAOM CTOSAYUX
BOJIH»

JlaGopaTopHBIM CTEHIOM JIs IPOBEACHUS JaboparopHoil paboThl «OnpeaeneHrne CKOpoCTH
3BYKa B BO3yXE METOJIOM HHTEP(EPECHIIHIY

16. JIabopaTopHbIM CTEHJOM JUIsl TpOBeieHus JabopaTopHoil paboThl «l3MepeHue ckopoctu

3BYKa B BO3/yX€ METOJIOM cJIBUTa (a3

JlabGoparopus «IyeKTpuuecTBa ¥ MAarHETU3MY OCHAIICHA!

10.

1.

12.

13.

14.

15.

JlabGopaTtopHbIM CTEHAOM AJIsl IpOBeieHus 1abopaTopHoil padoThl «3ydeHue 3nekTpuyecKkoro
COIIPOTHUBIIEHUA METOOM aMIIEpMETPa U BOJILTMETPa»

JlaGopaTopHBIM CTEHIOM JUIsI IPOBEACHHS JTaOOpaTOpHOM paboThl «lM3ydeHne 3aBUCHUMOCTH
MOIIIHOCTH UCTOYHHUKA TOKA OT COIIPOTUBJICHUA HArpy3Ku»

JlaGopaTtopHbIM CTEHIOM Ui MpOBeJIeHUs 1a0OopaTOpHON  paboThl  «DKCHEPUMEHTAIbHOE
u3ydeHue 06001eHHoro 3akoHa Omay»

JlaGopaTopHbIM CTEHIIOM Il TIpOBEACHUs abopatopHoit  paboThl  «OmpeaeneHne eMKOCTH
KOHJICHCATOPa MOCPEICTBOM OAJUTMCTHYECKOTO TaIbBAHOMETPAY

JlaGopaTopHbIM CTEHIOM IS MPOBEACHHUS J1abopatopHOl  pabotel «lM3ydeHuwe mporieccoB
3apsAKU U pa3psIKA KOHICHCATOPay

JlaBGopaTtopHbIM CTEHJOM Ui MpoBeAeHUs JabopaTopHoil paboThl «M3ydeHue xapaKTepUCTHK
BaKyyMHOTO JIOJIa ¥ TIPOBEpPKa 3aKOHA «TPEX BTOPBIX)»

JlaGopaTopHBIM CTEHAOM /I TPOBEICHUS JIAOOPATOPHOU paboter  «MccnenoBanue
MarHATHOTO TIOJISI COJICHOMIA

JlaBGopaTtopHbIM CTEHIOM Uil MPOBEACHUS JlabopaTopHOU paboThl «lcciaenoBaHne MarHUTHOM
HHAYKIHUU B KEJIC3C OAJNINCTUYECKUM METOJO0M>

JlaGopaTtopHbIM CTEHIOM JUIsI TIPOBEACHHS JlabopaTopHOoi  paboTel «OTHOIIEHHE 3apsna
AIIEKTPOHA K €T0 MAacCe METOJJOM OTKJIOHEHHS B MATHUTHOM TI0JIE»

JlabGopaTtopHbIM CTEHIOM AJIsl IPOBEACHUS J1abopaTopHOl  paboThl «lI3yueHue 31IeKTPOHHOTO
ocruorpadar»

JlaGopaTopHbIM CTEHIOM IS MpOBEAcHUs jaboparopHoit  paboThl «CHITHE PE30HAHCHOU
KPUBOMW KOJIEOATEIHHOTO KOHTYPA U OIIPEIENIEHUE €ro JOOPOTHOCTH

JlaGopaTtopHbIM CTEHIOM Ui TNPOBEACHUS J1abOpaTOPHOM paboThI «3yuenue
penaKcalMOHHBIX KOJIeOaHU B CXeME C HEOHOBOM JIaMITOI

JlaGopaTopHBIM CTEHIIOM I TIpOBEACHUS abopatopHoit  paboThl  «OmpeneneHne eMKOCTH
KOH/ICHCAaTOPa METOAOM IEPHOAMUYECKON 3apsIIKA M Pa3psIIKID

JlaGopaTopHBIM CTEHIOM Ui TpPOBEACHUS JaboparopHoil paboTel  «M3ydeHue SBICHUS
TEPMORJIEKTPOHHON SMUCCHH U OIpe/IeTICHHE PaOOThI BEIXO/1A DIEKTPOHA»

JlaGopaTtopHbIM CTEHAOM Ui TNpoBeneHus jaboparopHoit paboTel  «l3yueHue pe3oHaHca
HaprDKCHI/II\/’I B IIOCJICAOBATCIILHOM KOHTYPE»

16.JlaGopaTopHbIM CTEHAOM Il TIpOBeaeHUs JabopaTopHOoi paboTel «OmpenerneHne OTHOIMICHUS

17.

1.

2.

3apsijia IEKTPOHA K €r0 Macce METOJIOM OTKIOHEHHS B AJIEKTPHUYECKOM ITOJIE)
JlaGopaTopHbIM CTEHIOM /ISt TPOBEACHUS TabopatopHOil paboTsl «M3yuenue rddexra Xomay

Jlaboparopust «ONTUKK U aTOMHOM (PU3UKK» OCHAIIICHA:

JlaBGopaTtopHbIM CTEHAOM Ui NpoBeAeHUs jadoparopHod  paboTsl «OmnpeneneHue IJIUHBI
CBETOBOM BOJIHBI C IIOMOILBI0 OUIIpU3MBbl DpeHems»

JlaBGopaTtopHbIM CTEHAOM Ui NpoBeAeHUs jadoparopHod  paboTel «OmnpeneneHue ATUHBI
CBETOBOM BOJIHBI € ITOMOIIBIO Kosel, HproToHa»
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3. JlaGopaTOpHBIM CTEHJOM i TPOBEIACHUS JIAOOPAaTOPHOM paboter  «MccrnenmoBanue

3aBHCHMOCTH TI0Ka3aTels MPEJOMIICHHUS BO3/IyXa ¢ MMOMOIIBI0 nHTephepomerpa Pemnes»

4. JlaGopaTOpHBIM CTEHIIOM JJIsi IPOBEACHUS JTabopaTopHOH paboThl «OmnpeneneHue JJIUHBI CBE-
TOBOM BOJIHBI METOJIOM TU(PAKIIUU OT OJTHOM LIEIH»

5. JlaGopaTopHbIM CTEHJIOM JJsi IpOBeAeHUsS jabopaTopHOoil  paboThl «OmnpeneneHue IIUHbI
CBETOBO BOJIHBI ITPH MTOMOIIHN AU(DPAKIIMOHHON PEIISTKI

6. JlaGopaTOpHBIM CTEHIIOM IS TIPOBEIACHUS JTa0OpaTOpPHOUM paboThl «l3yueHne 3aKOHOB IOJIS-
pU3aIH CBETa»

7. JlaGopaTOpHBIM CTEHIOM ISl MpOBeeHUs JabopaTopHoit paboTwl «lccnenoBanue nucrnepcuu

CTEKJITHHOW MTPU3MBI»

JlaGopaTopHBIM CTEHIOM JJIs IPOBEACHUS JaboparopHoil paboThl «3ydeHue qucnepcumy

9. JlaGopaTOpHBIM CTEHIOM JUIsl TIPOBEACHHS JlabopaTopHOU paboTel MccinenoBaHue TEIIOBOTO
W3ITYyICHUSD)

10. JIaGopaTOpHBIM CTEHJIOM ISl IPOBEAEHUS JlabopaTopHOU paboThl Mi3MepeHue BhICOKUX TeMIIe-
paryp ¢ IMOMOIIBI0 ONTHYECKOTO MTUPOMETPA»

11. JIaGopaTopHbIM CTE€HAOM JJsi MpoBeAeHUs JsabdopaTopHO paboThl «M3ydyeHne 3akoHOB
dboTordpdexrar

12. JTaGopaTopHBIM CTEHIOM JJIs IPOBEACHUS JaboparopHoil paboThl «BremHmit potosdhdexTy.

13. JIaGopaTopHbIM CTEHJIOM JijIsl IPOBEACHUs J1abopaTopHOM  paboThl «l3yueHue cnekrpa Bojo-
pona»

14. JTabopaTopHBIM CTEHIOM I TPOBEICHUs JabopaTopHOi paboThl «3ydeHue mapaMeTpoB Jia-
3€PHOTO H3ITYYCHHS

*®

ABTOD : /

KaH/INIAT TEXHHYECKUX HAYK, JOUECHT v /{, B.E.lIBanos

3aB. xkadeapoit duzuku -
- / "7,/
KaHU1aT TEXHUYECKUX HAYK, JOLEHT Qjﬂ - T.B HInpoxux

3ag. kadeapoit TMO

s i —
KaHauaaT TEXHUYCCKHUX HAYK, JOLCHT % &4 :

M.B. I'onuapos

-

[Iporpamma onoOpena Ha 3aceganuu kadenpsr Guzuku ot 29.08.16 r., mpoTokos Ne 1 1 Ha 3acenanun
kadeapsr TMO ot 30.08.16 1., mpoTtokoi Ne 1.
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