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1 HOEJA U 3AJAYN JUCHUITIJIMHBbI
1.1 Heau aucuunanabl GOPMUPOBAHUE Y OOYYAIOIMIUXCA METOA0JIOTHUECKOM
I'PaMOTHOCTH U CHCTEMHBIX 3HaHWUH B 00JIACTH (DM3HKH, MMO3BOJISIOIINX OPHCH-
TUPOBATHCSA B TIOTOKE HAYYHO - TEXHUYECKOW WH(POpPMAIUHU, CAMOCTOSTEIHHO
pacimmpsTh CBOM (PU3UKO-TEXHUICCKUI KPYro30p W YCIENIHO pemarh mpodec-
CHUOHAJIbHBIE 33JIa4H.

1.2 3agauu ocBOeHUSA JUCHHUIIINHBI:

- (popmupoBaHue y oOy4aronMxcsi HAYYHOTO MHPOBO33PEHHUSI MyTEM JIEMOH-
CTpAIMH TEOPETUIECCKUX M IKCIIEPUMEHTAIBHBIX BO3MOKHOCTEH (DM3UKU B TIO3HAHUHT
OKPYXAaIOIEro MUpa;

- O3HAaKOMJICHHUC C I/ICTOpI/IGﬁ (1)I/IBI/IKI/I U €C Pa3BUTUCM, a TAKIKC C OCHOBHBIMH
HAIIPpaBJICHUAMHU U TCHACHIHUAMUA PA3BUTHUA COBpCMCHHOﬁ (1)I/I3I/IKI/I;

- PACKPBITHUC CBA3U (1)I/IBI/IKI/I C TCXHHKOﬁ, (I)OpMI/IpOBaHHe MMpCaACTaBJICHUA 00
onepema}omeﬁ POJIH HAYKHK HA COBPCMCHHOM 3TallC Pa3BUTUA TCXHUKU,

- (hopmupoBaHUe MpPEACTABICHUN 0 MOJIETILHOM XapakTepe (pu3nyecKoi HayKH,
0 rpaHHIaX MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB U TEOPHIL;

- (hopmupoBaHrEe YMEHUSI COOTHOCUTD SIBIICHUS B MPUPOJIC U TEXHUKE C 3aKO-
HaMU KJIACCUYECKON ¥ COBPEMEHHOM (DU3HKU;

- (popMUpOBaHUE HABLIKOB pelIeHHs (U3HUECKUX 3a7a4 U3 pa3sHbIX obiacTei
(Gu3HKH, TOMOTAIONNX CTYICHTaM B TaJIbHEHIIIEM pelliaTh WHKEHEPHbIE 3a]1a4H;

- (hopMHUpOBaHNE HABBIKOB MPOBENCHUS IKCIEPUMEHTAIBHBIX HCCIICIOBAHUN
(bu3HUeCcKNX SBJICHU, MaTeMAaTUYECKOW 0OpaOOTKH pe3yabTaTOB M TPAMOTHOM MX
UHTEPIPETAIUH.

2 MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucoumraa «®Pu3uka» OTHOCHUTCS K JIUCIUINIMHAM 00s3aTEIbHOM YacTH
o6moka b.1 yue6HOrO mana.

3 IEPEUYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUSI 110 1UC-
NUIIJIMHE
[Tpomecc m3ydyeHuss AUCHMIUIMHBI «DH3MKa» HampaBlieH Ha (OPMHUPOBAHUE
CIEIYOLINUX KOMIICTCHIIUM:
OIIK-1 - CnocobeH HMCIOJIb30BaTh IOJIOKEHHUS, 3aKOHBI M METOJBI €CTECT-
BEHHBIX HAYK 1 MATEMATHKH ISl PEIICHUS 3a]1a4 HHKCHEPHOU IESITeIIbHOCTH



Komnerenuust

Pe3yibTaThl 00y4yeHusi, XapaKkTepu3yloniue
c(hOpMHPOBAHHOCTH KOMIIETEHIMHU

OIIK-1

3HaTh (PU3UYECKHE MOJEIIH, 3aKOHBI, TEOPUU; TPAHULIBI UX MPUMEHUMO-
CTH; CYUIHOCTh TE€OPETUYECKOTO M SKCIHEPUMEHTAIBHOTO METOJIOB HC-
CIIEIOBaHMSI; €AUHULIBI U3MEPEeHUs (PU3UUYECKUX BEIUYUH U MPHUHIIMIIBI
JEHCTBHS BAXKHEUITNX (DU3HUECKUX MPUOOPOB

YMETh HCIIOJIb30BaTh (PU3NYECKHE MOHATHUS U 3aKOHBI JIJIs1 pEIICHH 33129 U
aHaJIM3a TEXHUYECKHUX MTPOOIIeM, CAMOCTOSTEIFHO paboTaTh C ICTOYHUKAMH
(GU3MKO-TeXHUYECKOH HH(OpMAIMK, PACHIUPATH CBOM (DU3UYECKHE IIO-
3HAHHSA

BJaJIeTh HaBBIKAMU (PU3MUYECKOTO MOJEIMPOBAHUS, MPOBEACHUs (Hu3u-
YEeCKOI'o JKCIEpUMEHTa, 00pabOTKM M MHTEPHpPETalUu pe3yIbTaToOB U3-
MEpeHui

4 OBBEM JUCIUIIJIMHBI

OO0mass TpynoeMKOCTh AucuuIiuiiHbl «Dusuka» coctaBiger 15 3auéTHbIX

CAHNHUII.

Pacrnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 10 BUIAM 3aHITUI

Ounast popma 00yueHMsI

Bun yaeOHo# paboTh Bcero CemecTpbl
4acoB 2 3 |4
AyauTopHbIe 3aHATHS (BCEro) 306 90 108 | 108

B ToMm uuncie:

Jlexmum 108 36 36 | 36
ITpakTnueckue 3ausarus (113) 90 18 36 36
JlabopaTopubie paboTsI (JIP) 108 36 36 | 36
CamocrosiTesibHas paboTa 171 99 36 36

Kypcogoii npoexT (paboTa)

KontponbHas paborta

Bun mpoMexxyTouHOM aTTecTalun —IK3aMeH,

N 27 - 36
3a4eT ¢ OIEHKOM, dK3aMeH 63
OO6m1ast TPy10€MKOCTh yac 540 216 | 144 | 180

3ad4. ej. 15 6 4 3)
3aounas ¢gopma o0yueHus
Bug yueGHol paboThl Bcero CemecTpbl
4acoB 2 3 |4

AyauTopHble 3aHATHS (BCEro) 52 16 18 18
B Tom yuce:
Jlekmuu 12 4 4 4
[Ipaktuueckue 3anstus (113) 16 4 6 6
JlaGopartopusie paboTs! (JIP) 20 4 8 8




CamocTosiTeJibHasi padoTa 470

159

158

153

KypcoBoii ipoekt (pabota)

KoHTtposibHas padborta

Bua npoMexyTo4HOM arTecTanuy — K3aMeEH,
3a4eT C OLICHKOM, AK3aMEH

22

OO6m1ast TPy 10€MKOCTh yac 540

180

180

180

15
3ad4. eII.

5 COAEPKAHUE JUCIIUITJIMHBI
5.1 Conep:xxanue pa3ies0B JMCUMILVIMHBI U pacnpeieieHle TPYA0eMKOCTH
110 BUJIaM 3aHATHI

Ounas popMma o0yueHust

Ne
/11

HanmMeHoBaHME TEMBI

Coneprxanue pasziena

Jlekir

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

2 cemecTp

®Dusnueckre 0CHOBBI
MCXaHUKHU

KunemaTnka rnoctynareabHOro M BpallaTeIbHOTO
JIBUKEeHUH. J[MHAMUKa MaTepuallbHOM TOYKH U CHC-
TEMBl MaTepHAIBHBIX ToueK. PaboTa m MexaHMuYecKas
SHeprus. 3aKOH COXpaHEHHs OJSHepruu. MexaHHKa
TBepAoro tena. Tsarorenue. HennepuuanbHble cCUCTEMBI
orcuera. Cunbl mHepuMu. MexXaHHWKa YOPYTHX Tedl.
DJIEMEHTBI ClIeUAILHOW TEOPHUH OTHOCUTEILHOCTH.

12

10

20

33

75

MexaHHYECKHUE KOJIe-
0OaHUs U BOJHBI

Kunemaryka ¥ AMHaMHKa FapMOHHYECKUX KOJIe-
Oanmii. COOCTBEHHBIC, 3aTyXaloOIIWe, BBIHY)KICHHBIC
KoJIeOaHHS OCIIILIATOPA.

Cro)keHre TapMOHUYECKUX KOJeOaHHH.

Mexanndyeckne BOJHBL. YpaBHEHHE Oeryumeit
BosHBL. Ctostame BOTHBL Dddekt Jlorrepa B akycTHKe.

12

10

33

59

MornexynsipHas pu3HKa
U TepMOJANHAMHKA

Makpocucrembl U Meronbl ux onucanusa. Oc-
HoBHbele mosiokeHnss MKT u ux oGocHoBanue. Mpe-
aNBHBIN Ta3, Ta30BbIC 3aKOHBI, YpaBHEHHE cocTosHUS. Oc-
HoBHoe YypaBHenue MKT. Pacnpenenenne Makcpemna.
WneanbHEI ra3 BO BHEIIHEM ITOTECHIMAILHOM Moe. Pac-
npeznenenne bompiMana. SIBieHUS mepeHoca B Hepas-
HOBECHBIX TEPMOJIMHAMUYECKUX CUCTEMaX.

Tepmonunamuueckue mapamerpbl. DyHKIMH cO-
CTOSIHHSI M TIpoliecca. BHyTpeHHss 3Heprus, paboTa,
teriota. IlepBoe Hauano tepmoauHamuku. [lpumene-
HUE TMEpPBOr0 Hayajla K H30MpoleccaM. DHTPOIHUS.
Bropoe Havano TepMoanHAMUKH.

Peanbneiii ra3. CBOMCTBA JKHIKOTO COCTOSHUS Be-
niecTBa. AMOp(HBIE U KPUCTAITMYECKHE TeTIa.

12

33

55

3 cemecTp

DJIeKTpOMarHeTH3M

DNeKTpHUYecKoe Moje B BaKyyMe U €ro Xapakre-
puctuku. Teopema ["aycca u mpuMeHeHne ee Uit pac-
yera OJIIEKTPOCTATHUECKUX TMOJed. DIeKTpHIecKoe
HOJIe B AUDJIEKTPUKE U TPOBOIHUKE.

ONeKTpUIEeCKHH TOK: CHJIA TOKA, INIOTHOCTH TOKA.
3aK0oHBI IOCTOSIHHOTO 3JIeKTpUYeckoro Toka. [Ipasuna
Kupxroda. Dnekrpuueckuil TOK B pa3IMIHBIX Cpeax.

BekTop MHAYKIMM MAarHUTHOTO TMOJs. 3aKoH
buo-Casapa-Jlannaca. JIuHUM MarHUTHOM MHIYKLUH.
IMTone mpsimoro Toka. Ilome Ha ocH KpyroBoro ToOKa.
MarsuTHBIH MOMEHT KOHTYPA C TOKOM.

Mar=autHOe IoJe NPOBOAHHMKA C TOKOM. 3aKoH
brno-Casapa-Jlamnaca u ero HCIONB30BaHUE U pac-
YyeTa MarHUTHBIX Tosied. MarHuTHOe 1oJie JIBUXKYIIe-
rocst 3apsiaa. JledcTBME MarHUTHOTO TOJISI HA JIBUKY-
muiics 3apsa. Y ckopurenu yactul. Jd ekt Xosmia.

MarnutHoe mone B BemiectBe. ua- mapa- u dep-
POMAarHeTUKH.

18

20

20

18

76




OnekTpoMarHuTHas HMHAYKOHA. CaMOMHIYKLUS.
B3aumuas unaykuus.

Konebarensuplii koHTYp. CBOOOIHBIE, 3aTyXaro-
IIME U BBIHYXKJCHHBIC KOJIcOaHMs. Y CHITUTENN U aBTO-
TEHEPATOPHI 3JEKTPOMATHUTHEIX KOJICOaHUH.

ITepemenHbIi TOK. MOIIIHOCTH TIEPEMEHHOTO TOKA.

DNeKTpOMarHuTHas Teopusi Makceria.

Onruka

CBeT Kak NeKTpoMaruuTHas BoimHa. doromerpus.
OHepreTuueckne U (OTOMETPUUYECKHE BEIUYMHBI U
€IMHUIIBI X U3MEPEHUs.

Unrepdepennns ceera. KorepentHocts. Pacuer
HMHTEPEPEHIIMOHHON KapTHHBI OT ABYX KOTEPEHTHBIX
UCTOYHUKOB. MHTepdepenus MHOrux BoyH. MHTEp-
(epomerpsl. [IpocBeTieHHe ONTHKY.

Hubpakuus ceera. [Ipunuun [roiirenca-Openerns.
Meton 3o ®penens. [IpsmonnHeliHoe pacnpocTpa-
Henue cBera. Judpakius OpeHens Ha KPYrJioM OT-
Bepcrun u mucke. Judpakips Opaynrodepa Ha 1ienu
1 Ha qUpakIMoHHOM pemerke. [udpakiuonHas pe-
IIeTKa KaK CHEeKTpalbHbIH npubop. Judpakius peHt-
TeHOBCKUX Jyucil. [lonsTre o romorpaduu.

INonspuzanus cBera npu oTpaxkeHUH. 3akoH bpro-
crepa. [IBoitHoe myuenpenomnenue. [losnsspuzaTopsl.
3akoH Marroca.

Hucnepcus cBera. Pa3zoBas ¥ rpynmnoBas CKOpocTu
cBeTa. DIIEKTPOHHASI TEOPHSI AUCTICPCHHU.

I'eomerpuueckas onTuka Kak NpeAeabHbIN caydai
BOJTHOBOH. OCHOBHBIE 3aKOHBI ONTHKH. lIpHHIMI
Oepma. [Ipenomienne U oTpakeHHE CBETa Ha cepH-
yeckoil rpanmie. Cdepuueckoe W IUIOCKOE 3epKaio.
Tonkast snun3a. ®opmyna mue3bl. IlocTpoeHue uszo-
OpaxeHH B TOHKUX JIMH3aX U CPEPUUECKHUX 3epKaTax.
Onruyeckue HHCTPYMEHTEL.

KBanroBast mpupona n3inydeHus. TeroBoe H3Iy-
YeHHE TeJl ¥ er0 XapaKTepPUCTHKU. PaBHOBecHOE U3ITy-
yeHue. 3akoH Kupxroga. AGCONIOTHO YepHOE Telo.
3akonbl Credana - Bonpimana 1 Buna, OnTuyeckas
MHPOMETPHSL.

TpyaHocTn Kiaccndeckoil GpU3MKH B OOBSICHEHUH
3aKOHOMEPHOCTEN paBHOBECHOTO u3NMydeHus. KBan-
ToBas runoTesa u popmyina [Tnanka.

Buemnnii ¢poroaddexr. @oToHbl. DHEPTUst U UM-
nynbe ¢GortoHa. JlaBneHue cera. Dpdexr KommroHa.
EnMHCTBO KOPIYCKYJSIPHBIX M BOJIHOBBIX CBOMCTB
SJIEKTPOMATHUTHOTO W3ITydeHHS.

18

16

16

18

68

4 cemecTp

OCHOBBI KBAHTOBOM
MEXaHUKH

Bonnossie cBoiictBa yactuil. @opmyna ne bpoitis.
Judpakums MUKpoOUYacTUI. DIEKTPOHHAS MHUKPOCKO-
nusi. CooTHOIIIEHHE HeompeneeHHocTeit ['elizeHbOepra.
[MpuHImn ponoiHUTENPHOCTH. BoiHOBas ¢yHKIMs 1
€€ CTaTUCTUYECKUi cMbIci. [IpUHIMI MPUYMHHOCTH B
KBaHTOBOW MexaHuke. YpasHeHue Lllpenunrepa. Cra-
nuoHapHoe ypaBHenue Llpenunrepa.

[pocreiimme 3agaun KBaHTOBON MexaHHWKH. CBO-
0OOmHAas YacTHIA, YacTHIA B OJHOMEPHOH «IIOTEHIIH-
TBHON sIMe», TYHHEIBHBIH 3((EeKT, TUHEHHBIA Tap-
MOHHYECKHI OCLUILISITOP.

12

12

12

12

48




DneMeHTHl GU3NKU
aToMa ¥ TBEpAOro Tena

[octynatsr bopa. Oneir ®panka u 'epma. Om-
MUPUYECKHE 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTpax.
KBaHTOBO-MeXaHHYecKass MOJENb aToMa BOJOPOIA.
MaruutHelif MoMeHT atoma. CriuH asekTpoHa. ToHkast
CTPYKTYpa CIIEKTPaJIbHBIX JINHUH.

[MpuHIMIT HEPa3TUINMOCTH  TOXKAECTBEHHBIX
gactur. depmuoHbl W 6030HBL [lpuHnun [laynm.
DNEeKTpOHHbBIE KOH(PUTYpaAIIMK aTOMOB.

DneMeHTH 30HHOH Teopun. Kiaccudukanus xpu-
CTaJUIOB Ha OCHOBE 30HHOW Teopuu. CoOCTBEHHas U
MpUMECHas TPOBOAUMOCTH TOIYHPOBOJHUKOB. DoTo-
npoBOIMMOCTb. KOHTaKkT JOBYX MeTaioB. DIEKTPOH-
HO-JIBIDOYHBIN TTepeX0o U ero BOJIbT-aMIIepHasi Xapak-
TEPUCTHKA.

12

12

12

12

48

DneMeHTHl GU3NKU
sJpa 1 IEMEHTaPHbBIX
YaCTHIL

OnbiTel  Pesepdopna mo  paccessHUIO — alibA
(a-gactun. SxeprHas monens atoma. CocTaB U Xapax-
TEPUCTHKUA aTOMHOTo siapa. CBoiicTBa CTaOHMIIBHBIX]
saep. Moaenu siapa.

EcrecTBeHHass M HCKyCCTBEHHAs! PaJAMOAKTHBA
HOCTb. Buabl pagnoakTuBHOrO M3IydeHHs. S1nepHBIe)
peaxuuy.

OOmue CBOWCTBA M XapaKTEPUCTUKH IJIEMEHA
TapHbIX 4YacThl. DyHnaMeHTanbHBI B3aMMOJECHCTBUSL,
Knaccuduxanus snemeHTapHbIX dacTul. KBapkoBas]
CTPYKTYypa a{pOHOB.

@uznueckast kapTuHa Mupa. OCHOBHBIE IOC-
THKEHHS W TIpoONieMbl cyObsiaepHoit ¢usuku. Co-
BPEMEHHbIE ~ KOCMOJIOTHYECKHE  IIPE/ICTaBICHUS.
JoctwkeHust HaOtofaTesbHOW acTtpoHOMHH. Teo-
peTHYecKUe KOCMOJIOTHUECKHE MOJIEIIH.

PeBomonOHHBIE HM3MEHEHMSI B TEXHHKE W
TEXHOJIOTHAX KAK CIEACTBHE HAYYHBIX JOCTIKCHUH B
00macT PU3UKH.

12

12

12

12

48

Hroro

108

90

108

171

477

3aounasi popma o0yueHust

HaumeHnoBaHue TeMbl

Coneprxanue paszena

Jleknn

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

1 kypc /neTHsAs ceccust

dusznyeckue 0CHOBBI
MEXaHUKHU

KunemaTnka mocTynaTeabHOTO M BpalaTelbHOTO
JIBUKEeHUH. J[MHAMUKa MaTepUallbHOM TOYKH U CHC-
TEMBl MaTepHAIBHBIX ToueK. PaboTa m MexaHHUYecKas
SHeprus. 3aKOH COXpaHEHHs OJHepruu. MexaHHKa
TBepaoro tena. Tsarorenue. HemHepuuambHbIe CHCTEMBI
orcuera. Cuibl wHepuMH. MeXaHHWKa YOPYTHX Tell.
DJIEMEHTBI ClIEUAILHOM TEOPUH OTHOCUTEIILHOCTH.

53

61

MexaHu4ecKue KoJe-
OaHMs ¥ BOJIHBI

Kunemaryka u AMHaMHKa TapMOHHYECKUX KOJle-
Oanuit. COOCTBEHHBIC, 3aTyXalOlIUe, BBHIHYKICHHBIC
KOJIEOAaHHS OCIMIIIATOPA.

CrokeHne TapMOHUIECKHX KOJIeOaHHH.

MexaHndyeckne BOJHBL. YpaBHEHHE Oeryieit
BoJHBL. Ctostane BoHBL. DddekT Jomrepa B akyCTHKE.

53

57

MounekynsipHast pusznka
U TepMOJUHAMHUKA

Makpocuctembl U Metoabl ux omnucanHus. Oc-
HoBHble mosiokeHuss MKT u ux oGocHoBanue. Mpe-
AJIbHBIN T'a3, Ta30Bble 3aKOHBI, YpaBHeHHE cocTostHMs. Oc-
HoBHoe ypaBHenue MKT. Pacnpenenenne Makcpemna.
WneamsHEIH Ta3 BO BHEIIHEM IOTEHITHALHOM Toje. Pac-
npezenenre bompivana. SIBieHUS mepeHoca B HEpas-
HOBECHBIX TEPMOAMHAMAYECKUX CHCTEMAX.

Tepmoaunamudeckue mnapamerpbl. DyHKIUM co-
CTOSIHHSI M TIpoliecca. BHyTpeHHsIsE dHeprus, pabora,
teriota. IlepBoe Hauano tepmoauHamuku. [lpumene-
HHE IIepBOTO Hayaja K U30IMpoleccaM. DHTPOIUS.
Bropoe Hayano TepMoAMHAMUKH.

PeanbHeiii ra3. CBOMCTBA )KUIKOTO COCTOSHUS Be-

1ICCTBA. AMOpq)HbIe 1 KPUCTAJUIMYCCKUEC TEJIa.

53

59

2 Kypc / 3UMHSIsI cecCusi




DIEeKTpOMarHeTu3M

OnekTpUdecKoe IMoye B BaKyyMe U €T0 XapakKTe-
puctuxu. Teopema 'aycca u nmpuMeHeHue ee Juis pac-
yeTa OJIIEKTPOCTATHUECKUX TMoJel. DneKTpudeckoe
HOJI€ B AUDJIEKTPUKE U IIPOBOJIHUKE.

DneKTpUYecKuil TOK: CHa TOKa, INIOTHOCTh TOKA.
3aKOHBI IOCTOSIHHOTO 3MeKTpudeckoro Toka. IIpasuna
Kupxroga. Dnekrpriecknii TOK B pa3IHIHBIX Cpeax.

BekTop WHAYKIMM MAarHUTHOTO TOJNS. 3aKoH
Bbuo-Casapa-Jlannaca. JIuHuM MarHUTHONH MHIYKLUH.
Ilone mpsimoro Toka. Ilone Ha ocu KpyroBoro Toka.
MarHuTHbIE MOMEHT KOHTYpa ¢ TOKOM.

MarsutHoe mosie NPOBOJHHKA C TOKOM. 3aKOH
Bbuo-Casapa-Jlannaca u ero ucnonab3oBaHHE 1A pac-
yeTa MarHUTHBIX ToJiell. MarHuTHOE moJie ABMXKYILe-
rocs 3apsja. JleificTBue MarHUTHOTO IOJSI Ha JABUXKY-
muiics 3apsia. Y ckopurenu yactun. Ddexr Xomra.

MarnutHoe none B BeuiecTBe. [lua- mapa- u ¢ep-
POMAarHeTUKH.

OnexkTpoMarHuTHass MHIYKIHUA. CaMOMHIYKIHS.
B3aumnast ungykuus.

KonebarenbHblit koHTYp. CBOOOAHBIE, 3aTyxaro-
IIMe ¥ BBIHYXJCHHbIE KOJIeOaHHs. Y CHUIINTENN U aBTO-
TeHepaTopPHI AIEKTPOMATrHUTHBIX KOJIeOaHWU.

IlepemenHbIi TOK. MOIIHOCTB IEPEMEHHOIO TOKA.

DneKTpoMarHuTHas Teopus MakcBena.

79

88

Onruka

CBeT Kak 3/1eKTpoMarHuTHas BoHa. PoToMerpusi.
OHepreTuueckne W (OTOMETPUUECKHE BEIUYHMHBI U
€/IMHUIIBI X U3MEPEHUS.

Unrepdepenuus ceera. KorepentHocth. Pacuer
MHTEPPEPEHIIMOHHON KapTHHBI OT JABYX KOTEPEHTHBIX
UCTOYHUKOB. MHTepdepeHys MHOrux BoyH. MHTEp-
(depomerpsl. [IpocBeTneHne onTHKY.

Hudpaxuus ceeta. [Ipunnun [roiirenca-dpenens.
Meron 30 ®penens. IIpsmonuHelHoe pacmpocTpa-
HeHue cBera. Judpakuus @peHens Ha KPYrioM OT-
Bepctid U aucke. Audpakuus OpayHrodepa Ha mmenu
u Ha qudpakiMoHHO# pemerke. [udpakiuonHas pe-
IIeTKa KaK CHEeKTpalbHbIH npubop. Judpakius peHt-
reHoBcKux Jiyueil. [Tonstue o ronorpadumu.

[onspuzanus ceera npu oTpakeHUH. 3akoH bpro-
crepa. [IBoitHoe myuenpenomienue. [lonsspuzaTopsl.
3akoH Maroca.

Hucniepcust cBeta. ®a3oBast ¥ TPyMIIOBast CKOPOCTH
cBeTa. DJIEKTPOHHAsI TEOPUs AUCTIEPCUHL.

I'eomeTpuueckas onTHKa Kak NpeesbHbIN cirydaid
BOMTHOBOW. OCHOBHBIE 3aKOHBI ONTHKH. [IpuHIHI
depma. TIpenoMieHne U OTpakeHHe CBeTa Ha chepu-
yeckoil rpanmie. Cepudeckoe W IUIOCKOE 3epKaio.
Tonkas nuu3za. ®opmyna nun3bl. [locTpoenue wuso-
OpakeHHH B TOHKUX JINH3aX U C(hepPUUSCKUX 3epKaJiax.
OnrHyeckie HHCTPYMEHTEHL.

KBanToBas nmpuposna uznydenus. TerioBoe u3iy-
YeHHUe TeJl U ero XapakTepucTuku. PaBHOBecHOE H3ITy-
yenue. 3akoH Kupxroda. AOCOMIOTHO YEpHOE TEIO.
3akonbl Credana - bonpnmana m Buna. OnTrueckas
MUPOMETPHUSL.

TpyanocTn Kiaaccu4eckoil GpU3MKH B OOBSICHEHUH
3aKOHOMEPHOCTEH pPaBHOBECHOTO W3TydeHHus. KBaH-
ToBas rumnotesa u popmyina [Tnanka.

Bremnuii porosaddext. PoToHsl. DHEprus U UM-
nynbc ¢ortoHa. JlaBmenue cBera. Dpdexr KommroHa.
EMUHCTBO KOPHYCKYJSIPHBIX M BOJIHOBBIX CBOMCTB
HIIEKTPOMATrHUTHOTO M3IIy4EHHUS .
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2 Kypc / JeTHsisI ceccust

OCHOBBI KBAHTOBOM
MEXAHUKHU

BousHoBbIe cBolicTBa yacTull. @opmyiia e bpois.
Jubpakuus MUKpOYaCTHL. DJIEKTPOHHAs MHUKPOCKO-
nusi. CooTHOIICHUE HeonpeaeneHHocTel [ elizenbepra.
[puHIMI [OMOJIHUTENBPHOCTH. BosHOBast QyHKIMs U
€¢ CTaTUCTUYECKUI cMbIci. IIpMHIMN IPUYMHHOCTH B

51

56




KBaHTOBOU MexaHuke. YpasHeHue Lllpenunrepa. Cra-
oHapHoe ypasHenue IlIpenunrepa.

[Ipocreiimue 3agaun KBaHTOBOM MexaHHMKH. CBO-
0ojHas YacTHIlA, YacTHIA B OJHOMEPHOH «IIOTEHIIH-
QIBHOHM sIMe», TyHHENBHBIA S(QeKT, JUHEHHBIH Tap-
MOHMYECKUI OCLUILIATOP.

DneMeHThI (GU3UKU IToctynatsr bopa. Oneir ®panka u 'epma. Om-
aToMa M TBEpPAOTO TeNa [MMpUYecKue 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX.
KBaHTOBO-MexaHHYecKass MOJENb aToMa BOJOPOIA.
MarnutHeiii MOMeHT atoMa. CrimH anekTpoHa. ToHkas
CTPYKTYpa CIEKTPAIbHBIX JINHHUI.

[IpuHOUIT  HEpa3MMYMMOCTH  TOXKIECTBEHHBIX
gactun. depmuoHbl U 06030HBL [lpuHnun [laynm.
DeKTpOHHbIE KOH(UTYpaIy aTOMOB.

DneMeHTH 30HHOH Teopun. Kiaccudukanus xpu-
CTaJUIOB HA OCHOBE 30HHOW Teopuu. CoOCTBEeHHas U
MpUMECHas IPOBOAUMOCTH TOIYHIpPOBOJHUKOB. DoTo-
NpOBOAMMOCTh. KOHTakT ABYX MeTamnoB. DJIEKTpOH-
HO-JIBIPOYHBIN NEPeX0o U ero BOJIbT-aMIIepHasi Xapak-
TEPUCTHKA.

DneMeHThI HU3UKH OnbiTel  Pesepdopna mo  paccessHUIO — alib-
spa ¥ JNeMeHTapHbIX | ¢da-dyactum. SnepHas mMozxens atoma. CocTaB U Xapak-
YaCTHI] TEepUCTHKNA aTOMHOro sifpa. CBOWHCTBA CTaOHMIBHBIX

sinep. Moaenu siapa.

EcrecTBeHHass M HCKYyCCTBEHHAs! PaJMOAKTHBA
HOCTb. Buabl paanoakTuBHOrO M3iTydeHHs. S1nepHEIe]
peakuy.

OOmue CBOWCTBA M XapaKTEPUCTUKH IJIEMEHA
TapHBIX 4YacThl. DyHnaMeHTanbHbI B3aUMOJEHCTBUSL,
Krnaccudukarms sneMeHTapHBIX yacTul. KBapkopas] 1 2 - 51 54
CTPYKTYpa aipOHOB.

@uznueckast xkaptuHa Mupa. OCHOBHBIE IOC-
THKEHUS W TpobieMbl cyObsaepHol ¢usuku. Co-
BPEMEHHbIE  KOCMOJIOTHYECKHE  IIPEACTABICHHUSI.
JoctwkeHust HaOltofaTebHOM acTpoHOMHH. Teo-
peTHYecKrue KOCMOJIOTHIECKHE MOJICITH.

PeBOHlOl_II/IOHHble U3MCHCHHSI B TCXHHUKEC H
TEXHOJIOTHSX KaK CIEACTBHE HAyUHBIX JOCTHIKCHUH B
00acTu QU3NKH.

Hroro 12 16 20 470 518

HpaKTI/I‘IGCKaH IMOATOTOBKa IIpW OCBOCHWH JHUCIHIIJINHBI y‘l€6HBIM IIJTAaHOM

HE IPESyCMOTpEHA.

1.1.

5.2 Ilepeyensn 1a0OPATOPHBIX PadoT

N3yuenne morpemHnocTelt n3MepeHusi YCKOPEHUs CBOOOTHOTO IMa/IEHUs C TIOMOIIBI0 MaTeMaTy

YECKOI'oO MassiTHHUKa

1.2.
1.3.
1.4.
2.1.
2.2.
2.3.

3.1.
3.2.
3.3.
4.1.
4.2.
4.3.

Omnpenenenne korhhuumeHTa BI3KOCTH KUIKOCTH MeTo1oM CTokca.

M3ydeHne 3aKOHOB BpalllaTeILHOTO JABIKEeHUs HA MasTHHKE OOepOeka.
OrnpeenieHre MOMEHTOB UHEPITMU TBEPABIX TEJI METOAOM TPUDUIAPHOTO TIOIBECA.
N3ydenne cBOOOIHBIX U 3aTYXAIOIMIUX KOJIeOaHUI MPYKUHHOTO MasATHUKA.
Ornpezenenne CKOPOCTH 3ByKa METOJIOM CTOSTYMX BOJIH.

OmnpeneneHne 9acTOThI BEIHYXKICHHBIX KOJIeOaHU METOJIOM PE30HAHCA.

Onpenenenue k03P duimeHTa BI3KOCTH BO3IyXa

Omnpenenenre OTHOIIEHUS TEIIIOEMKOCTEH raza MeToJoM auadaTuyecKoro paciuiupeHusl.
Onpenenenue abCOMOTHON M OTHOCUTEIBHOM BIQXKHOCTH BO3/1yXa.

Nzyuenue 3akona Oma.

HccnenoBanue 31€KTpOCTaTUUECKOTO TOJIS.

OnpeneneHre ropu30HTATBHON COCTaBIAIONIEH HHIYKIIMA MAarHUTHOTO TIOJISI 3€MJIH.




4.4.
4.5.
4.6.
4.7.
5.1.
5.2.
5.3.
5.4.
5.5.
5.6.
7.1.
7.2.
7.2.

N3yueHne MarHuTHOTO MOJIsE MPOBOJAHUKOB C TOKOM.
N3yueHne MarHUTHBIX CBOMCTB (DeppOMarHeTUKOB.
Omnpeznenenue yaenpHOTo 3apsiia AIEKTPOHA METOJIOM MarHUTHOH (POKYCHPOBKH.
W3ydeHue 3aTyxaromux 3JeKTPOMAarHUTHBIX KOJleOaHu
Wutepdepenmus ceera. OnbiT FOHTa
N3yuenune aqudpakiunu cBeTa Ha OJUHOYHOMN IIENN U TU(PAKIIMOHHON peIIeTKe.
W3y4eHne 3aKOHOB TEIJIOBOTO U3JIy4€HHUS C TIOMOIIBIO SIPKOCTHOTO MUPOMETpA.
N3yuenune 3ak0HOB (JOTOMETPUH.
N3mepenue TemnepaTypsl ¢ HIOMOIIBIO SIPKOCTHOTO MUPOMETpA.
N3yuenune 3akoHOB BHENTHETO (GoTodPdeKTa.
N3ydyeHne onTHUECKUX CIIEKTPOB U3IyYEHHUS aTOMa BOJIOPO/A.
N3ydeHune CBOKWCTB MOJTYIIPOBOTHUKOB.
N3ydeHne 3aKoHa palnOaKTUBHOIO pacmaja.

6 HIPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJBHBIX PABOT

B cooTBercTBUM C y4€OHBIM IUIAHOM OCBOEHHWE JMCLUHUILIMHBI HE MpeaycMart-
PHUBAET BHINIOJIHEHUE KYPCOBOT'0 MPOEKTa (paboThl) U KOHTPOJIbHBIX PadoT.

7/ OHEHOYHBIE MATEPUAJIBI IS TPOBEAEHUSA ITPOMEXYTOY-

HOM ATTECTAIIUU OBYYAIOIUXCA 1O JUCHUIJINHE

7.1 Onucanue nmokasareJieid 1 KpUTepUeB OLEHUBAHUS KOMIETEHI[UI HA
Pa3JUYHBIX 3Tanax uxX GopMHUpoOBaHMS, ONMUCAHME IKAJ OLEHUBAHUSA

7.1.1 Tan Tekymero KOHTPOJIA

Pesynbrarel TEKylero KOHTPOJS 3HAHUKW M MEKCECCMOHHOW aTTeCTaluu
OLICHUBAIOTCA 10 CIEAYIOLIEH CUCTEME:

«aTTECTOBAaHY;

«HE aTTECTOBAH).

PesyibTaThl 00yueHus,

Komne- XapaKTepH3ylolue Kpurepun
ATTecTOBaH He arrecroBan
TEeHI U cdopmuposannocT, OlleHUBAHHUA
KOMIICTCHIIUH
OIIK-1 3HaTh (usnyeckue|BrimonHenne TeCTOBBIX 3a-|Bbinonnenne pabot B cpok,|HeprmonHenue paboT B CPOK,
MOJEIH, 3aKOHbI, |AaHNA. OTBETbl Ha TEOPETH-|MPEedyCMOTPEHHBIH B pPabOUMX | IPEXyCMOTPEHHBIA B pabounx
TEOpHM; T'PAHULBI UX qegkne BOIIPOCHI gpn 3amuTe ;por‘paMMax. Il'[(pOl"paMMaX.
NPHMEHUMOCTH; 11ab0paToOpHBIX paboT OJIMYECTBO npaBwiIbHBIX | KosruecTBo NPaBHIBHBIX
CVIITHOCTE  TCODETH OTBETOB B TECTOBBIX 3a/IaHMUSIX |OTBETOB B TECTOBBIX 3aJIaHUSIX
yi P Gonee 40%.

YECKOr0 M 3IKCIEepH-
MEHTaJILHOTO METO/I0B
UCCIICIOBAHUSA;  €IU-
HUIIBI U3MEpEeHUs
(bU3MYECKUX BEIWYNH
U TPUHIUOBL JEHCT-
BHS BaxHEHmmx Qu-
3MYECKHUX MPHOOPOB

TToaroroBiieHbI
OTBEThI Ha TEOPETHYECKHE
BOIIPOCHI TIPH 3amuTe J1abo-
PaTOpHBIX PaboT

menee 40%. OTcyTcTBHE OT-
YETOB O BBINOJHEHHH J1abo-
paTopHbBIX paboT, HapyLICHHE
rpaduka 3amur.

YMeTh HCIOIb30BaTh
(uznyeckue MOHATHUS
W 3aKOHBI JUIS pellie-

AxTuBHas pabora Ha IIpak-
THYECKHX U J1ab0paTOpPHBIX
3aHATHAX. BhINOJHEHUE uH-

Brmmonnenne paboT B Cpok,
HpeTyCMOTPEHHBIN B pabodnx
porpamMmax.

Hesrimonaenne paboT B CPOK,
IIPpeXyCMOTPEHHBIH B pabodnx
IpOrpaMmax.

HHS 3a7a4 ¥ apajpsa |[FMBWAYAIbHBI 3ajanuii 1o WnpuBunyansusle  3ananus |[IpeacrasieHs! peleHus
peternto 3aaad. [1oAroTOBKA|BBIMONMHEHBI, TpeacTaBicHbl [MeHee 60% 3amay B WHIUBH-

TEXHUYECKUX po- o
6 pedepara wnm mnpe3eHTanuu |pemenus 60% u 6onee 3a1ay. [IyanbHeIX  3amaHusx.  He
JICM,  CAMOCTOATCIB" |y 3ananmyio Temy. Bomon-|IIpencrasien pedepar (mpe-|mpencrasien pepepar (mmpe-
HO paloTaTh C HC-|gepye 7Tab0paTOpHBIX PaboT. |3eHTANNS) Ha 33JaHHYIO TeMY. |3eHTAIs). BBIMONHEHB He
TOYHMKaMH ¢uzu- Bemonuenst Bce yabopa-|Bce mabopaTopHBIE PaOOTHL,
KO-TE€XHUYECKOW HH- TOpHBIE PabOTHI, MPEAYCMOT-|IpeyCMOTPEHHbIE —pabouei




¢dopmaru,  pacum-
psaTh cBoM  (husmue-
CKHE ITO3HAHUS

peHHBIE pabodell mporpam-
MO.

TIPOrpaMMOii.

Bnaners  HaBbIKamu
¢usmyeckoro  Moje-
JUPOBaHMA,  IIPOBe-
OeHus  (PU3HYECKOTro
JKCIIEpUMEHTa, obpa-
O00TKM ¥ HHTEepIpe-
Tallud  PE3yNbTATOB
nU3MepeHuit

AxTuBHas paboTa Ha Tpak-
THYECKMX M J1a0OPaTOPHBIX
3aHATHAX. OdopmieHue ot-
YEeTOB W 3ammra Jadoparop-
HBIX paboT

BrimonHenne paboTr B CpoK,
MIPEAYCMOTPEHHBIN B pabounx
MporpaMMax.

[locemenne MpakTUYECKUX U
71a00paTOPHBIX 3aHATHH.
CsoeBpemeHHoe odopmiieHue
OTYETOB M 3amuTa Jadopa-
TOPHBIX PadoT.

HesrinmonHaeHne paboT B CPOK,
MIPeTyCMOTPEHHBIH B pabodnx
HporpaMmax.

YacTuyHoEe MocelieHUe WU
OTCYTCTBHE Ha IPAKTHYECKUX
U 11a00paTOpPHBIX 3aHATHSX.
Ot1cyTcTBHE OTYETOB O BEI-
TIOJTHEeHUH 11ab0paTOPHBIX
pabor, HapymeHue rpaduxa
3aIIUT.

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI
Pe3ynbTaThl MpOMEXKyTOUYHOTO KOHTPOJIS 3HAHUHN OIEHWBAIOTCS B 2, 3, 4 ce-
MeCTpE JIJIsI OYHOHN U 3a09HOU (pOopM OOyUEHHS IO CUCTEME:

«OTJIHNYHO»,
«XOPOoIIO»,

«YOOBJICTBOPHUTCIIBHO»
«CHCYHOBJICTBOPUTCIILHO).

PesyabTaThl 00yueHus, K
Komme- XapaKTepu3ymime UTEepPUN
Terwst cqmp“fnpompﬂﬂic;g KOM- OHEHHBEI:HI/IH OTJIHYHO Xopowo Yaosi. Heynosa.
NMEeTEeHIHHN

OIIK-1 |3Hath ¢msnueckne| Tect Brinonnenue |Brinonnenue Beimonnenne  |B - Tecte
MOJIENIA, 3aKOHBI, TEO- tecta Ha 90-|recta Ha 80- 90% |rectra mna 60-|Menee
pHH; TPaHUIBI UX MPHU- 100% 80% 60% mpa-
MEHUMOCTH; CYIIHOCTh npa-
TEOPETUIECKOTO u BUJIBHBIX
AKCIIEPUMEHTAIHLHOTO OTBETOB
METOJIOB  HCCJIEeIOBa-
HUS; €IUHUIBl H3Me-
peHust (buznyeckux
BEIMYMH ¥ TIPUHIIAIIBI
IEUCTBUSL Ba)KHEHIIINX
(huzngeckux npudopoB
YmMmers  ucnonbs3oBath|Perienue 3anaun pe-|IIpogemoncTp [Iponemonctp |3anmauu He
(¢u3ndecKkre MOHATUS U|CTaHAAPTHEIX |IICHBI B IIOJI-|[MPOBAaH  BEPHBINM|HPOBAaH BEPHBIH |pEIICHEI
3aKOHBI IS PEMICHHS |IPAKTUICCKUX [HOM 00BbEeMe H|XOJ pCIICHNS [XO ] pEIICHUS B
3aJad W aHaIHM3a TeX-|3ajgad TTOJTyYCHBI BCEX 3aJa4, HO He|OOJNBIIHHCTBE
HUYECKUX pooeM, BEpHBIE  OT-|TIOJIyY€H BEpHBIH |3a1a4
CaMOCTOSITEIBHO ~ pa- BETHI OTBET BO BCEX
00TaTh C UCTOYHUKAMHU 3a7a4ax
(U3UKO-TEXHUUCCKOM
nH(pOpMaINUY, pacIId-
PATH CBOH (PH3MUYECKUEC
MTO3HAHUS
Bnanets HaBbIKaMu|Pemenue 3agaun pe-|IIponemoncTp [Iponemonctp |3anmauu He
(hU3MYIEeCKOTO MOJCTHU-|IPUKIAAHBIX |IICHBI B TOJ-|HpPOBaH  BEPHBIN |UPOBAH BEPHBIN |pEIICHBI
pOBaHUs, TWPOBEACHUA|33a4 B KOH-|HOM O0OBEMeE H|XoJ pCIICHHUS [XO PEIICHUS B
(u3mveckoro  JKcIe-|KpeTHoM TOJIy4€HBI BCEX, HO HE II0-|0OOJBIIHHCTBE
puMeHTa, 00padOTKU H|IpeAMETHOH |BEpHBIE  OT-|Iy4YcH BEpHBII [3a1a4
MHTEpIpeTaluu pe-|obmactu BETHI OTBET BO BCEX
3yJIbTaTOB U3MEPEHU I 3a7a4ax

7.2 IlpuMepHBIii IepeYeHb OLEHOYHBIX CPeICTB (TUMOBbIE KOHTPOJIbHbIE
3aJJaHUsl UM UHbIE MaTepHaJbl, HEOOXO0AMMBbIEC IS OLECHKH 3HAHMHA, YMEHUH,
HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH)

7.2.1 IlpumepHBbIii epevyeHb 3aJaHUM ISl MOATOTOBKH K TECTUPOBAHUIO
1. Criy101IHOM M MOJBIN HMIMHAPHI, UMEIOIIUE OJAMHAKOBBIE MACCHI U PAJANYCHI, BKATHIBAIOTCS 0e3




IIPOCKaJIb3bIBaHU HAa T'OPKY. Ecnu mauanbHEBIE CKOpPOCTH TECJI OOAUHAKOBBI, TO...

1) BblIIe MOTHUMETCS MOJIbII UJIHH/P;
2) BBIIIIE TIOAHUMETCS CIUTOIIHOM ITUIAH/IP;
3) o00a mogHUMYTCS Ha OJIHY U TY K€ BBICOTY.

2.®Ou3nyecKre SIBICHHUS B OMHAKOBBIX YCIIOBHSX MPOTEKAIOT OAMHAKOBO BO BCEX MHEPIIHATBHBIX
CHCTEMaXx OTCYETa — ATO MPHHIHII ...

1) oTHOCHTEIBLHOCTH;

2) COOTBETCTBHS;

3) HE3aBHCHUMOCTH;

4) IONOJHUTECIBHOCTH.

fv)} 3.Ha pucynke mpejacraBieH rpaguk (QyHKIHH pacIpeleieHHUs] MOJICKYI
UJEANbHOTO Ta3za MO0 CKOpocTsM (pacmpenenenue MakcBemna), T7ie
f(v)=dN/(Ndv) — monst MOEKyII, CKOPOCTH KOTOPBIX 3aKIIFOYECHBI B HHTEP-
BaJie CKOpocTeit oT V 70 V+dVv B pacuere Ha €IMHHUILY 3TOTO WHTEPBAJA.
Jnst 5T0i PYHKIMU BEPHBIM YTBEPIKICHUEM SIBIISIETCS. . .

v 1) ¢ yBenuveHHEeM TeMIIepaTyphl BEIMYMHA MAKCUMYMa YMCHBIIIACTCS;

e ——
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2) TpH U3MEHEHHH TeMIePATYPhl IJIOIAIb 101 KPUBOIi He U3Me-
HSIeTCH;
3) Tpu U3MEHEHUH TEMIIEPATYPhI MOJOKECHUE MAKCUMYyMa HE U3MCHSIETCS.

4. [Tpu annabaTu4eckoM paciIupeHUH HAeaTbHOTO Tasa. ..
1) Temmnepatrypa MOHMKAETCS, JHTPONHUSI He U3MEHSIETCS;
2) TeMImeparypa MOHUXKACTCS, SHTPOIHUS BO3PACTACT;
3) TeMmeparypa M SHTPOIHUS HE U3MEHSIOTCS;
4) TemmepaTypa U SHTPOIHS BO3PACTAIOT.
5.BeKTop HanpsHKEHHOCTH 2JEKTPOCTATUYECKOIO TOJIS BCET1a HAllPaBJICH
1) B cTopoHy BO3pacTaHus MOTEHLIMAIA,
2) B CTOPOHY YOBbIBaHHUS NIOTEHIMAJIA,
3) B cTOpOHY BO3pacTaHus JIMOO yObIBaHUS OTEHIMAIA.
6.Teopema ['aycca 11 371€KTPOCTATUUECKOTO MOJIS B BAKyyM€ YTBEPKAAET, UTO
1) noTOK BEKTOpa HAIPSHKEHHOCTH CKBO3b MPOM3BOJIBHYIO 3aMKHYTYIO MIOBEPXHOCTh PaBEH
anredpanvecKkoil CyMMe 3aps/10B, 3aKII0UEHHBIX BHYTPHU 3TOH MTOBEPXHOCTH,

2) NOTOK BEKTOPa HANPSKEHHOCTH CKBO3b MPOM3BOJIbHYIO 3AMKHYTYIO MIOBEPXHOCTH
PaBeH ajIredpanveckoil cymme 3apsiioB, 3aKJII0YCHHBIX BHYTPH 3TOH MOBEPXHOCTH, AeJICHHOI
HA JMIJIEKTPUYECKYI0 IPOHUIIAeMOCTh Cpeabl &,

3) IOTOK BEKTOPA HAIPSPKEHHOCTH CKBO3b IPOU3BOJIbHYIO 3aMKHYTYIO IIOBEPXHOCTh paBEH
anreOpandeckoil cyMMe 3apsJIoB, 3aKJIIOUYEHHBIX BHYTPHU 3TOH MOBEPXHOCTH, JEIEHHOM Ha 3JEK-
TPUYECKYIO IOCTOSIHHYIO &|,.
7.BpiOepute BepHOE YTBEPKICHHUE

1) auanexTpuyeckas MPOHULIAEMOCTD BELIECTBA &£ PaBHA €r0 AUAJIEKTPUUECKON BOCIIPHU-
UMYHUBOCTH,

2) AMAIEKTPUYECKas IPOHULIAEMOCTD BEIIECTBA & IOKA3bIBAET, BO CKOJIBKO pa3 HaIps-
’KEHHOCTb IOJISl B JURJIEKTPUKE OOJIbLIE, YEM B BAKyyMe,

3) AMdJIeKTpUYeCKas IPOHUIAEMOCTDb BellleCTBa & IO0KAa3bIBaeT, BO CKOJIbKO pa3



HANPAKEHHOCTD IMOJISA B TUIJICKTPUKE MEHbIIIE, Y€EM B BAKYYME.
8. Ecimn BO3I[y1HHLII>'I KOHACHCATOP OTKJIFOYUTH OT UCTOYHHKA, a4 3aTCM 3aIllIOJIHUTH AUIJICKTPUKOM, TO

1) HampsbKeHHe MEXIY OOKIIaJKaMH HE M3MEHHTCS, 3apsi/] Ha O0KJIAJKaX YBETHUUTCS;
2) eMKOCTb YBEIMYHTCS, HANPSDKEHUE MEXKTy OOKIIaJIKaMi HE U3MCHUTCS,
3) eMKOCTb yMEHBIIHUTCS, 3apsi]l Ha OOKJIAJAKaX YBEIHUUTCS,
4) eMKOCTb YBEJIMYUTCS, 3apsi/l HA 00KJIAIKAX He H3MEHHUTCS.
9. 3aBHCUMOCTh YACIBHOTO COMPOTHBIICHUS METAIUTMYECKOTO MPOBOJHHUKA OT TEMIIEPATYPHI
COOTBETCTBYET TpaduKy...
p p P P

1 \ 2)/ 3)\ 4)

h 7

10. Ha pucyHke moka3aHa 3aBUCHMOCTh MAarHHUTHOW TNPOHUIIAEMOCTH 4 OT HANPsSHKEHHOCTH
BHEIIHEr0 MarHUTHOTO MoJst H 1 ...
1) nmamareHTHKa,
2) m000ro MarHeTHKa;
3) mapaMarHeTHKa;
4) deppomarueruka.

11. YpaBHeHuUE MJIOCKON CHHYCOUIAIBHOM BOJHBI, paciipocTpaHstomeics Baoas ocu OX, umeet

Bug ¢ =0,01sin (103t - 2x). Vkaxure eIMHUIY U3MEPEHUS BOJIHOBOTO YUCIIA.

1) c;
2) 1/m;
3) 1/c;
4) M.

12.Ha pucyHke Ioka3aHa OpHEHTalUsl BEKTOPOB HANPSKEHHOCTH AJIEKTPUYECKOIO U MATHUTHOTO
IIOJIEW B DJIEKTPOMAarHUTHOM BOJIHE. BEKTOp IJIOTHOCTH MOTOKA 3HEPrUHU

QJICKTPOMATrHUTHOT'O ITOJIA OPUCHTUPOBAH B HAIIPABJICHHUU. . . <
1) 1 B
) 2 ] \
3 3 A ;
8 4 . /

13. Onna u Ta e AU(PPAKIMOHHAS PEIIETKA OCBEINACTCS Pa3IHMYHBIMH 1

MOHOXPOMATUYECKUMU H3IYYEHUSIMU C Pa3HbIMU HHTEHCUBHOCTSIMHU.
Kaxkoilt pucyHOK COOTBETCTBYET CIy4yar0 OCBEIIEHUS CBETOM C HauMeHbIel JIMHON BonHbI? (| —
WHTEHCUBHOCTB CBETA, () — Yol AU(PPAKIIIH )

' " " —
04 03 402 -0 [)l 01 02 03 04 sing

1) a4 03 02 -01 U] a1 0z 03 04 e 2) W4 03 02 00 0] 01 02 03 04 sno 3)

14. JlnmvHa BOJIHBI, COOTBETCTBYIOIIAS MAaKCHMyMY HCIYCKaTEIbHOW CIIOCOOHOCTH abCOIIOTHO
YEepHOTO TeNa MpU U3MEHEHUH TeMIlepaTypbl YMEHBIIIIACH B 2 pa3a. Kak u3MeHumacy HHTerpab-
Has SHEPTeTHYECKasi CBETUMOCTh a0COJIOTHO YEPHOTO Tena?

1)  yMmeHbIIMIaCh B 8§ pas;

2)  yBennywmiach B 8 pas;



3) ymenbmmiaach B 16 pa3;
4)  yBenuumiach B 16 pas.
15.KBagpar Moysist BOJTHOBOUM (YHKITUH OTTMCHIBACT

1) pacnpeneneHue MIOTHOCTU BEIIECTBA B POCTPAHCTBE;

2) pacnpeesieHre BePOSITHOCTH O0HAPYKEHHSI MUKPOOOBbEKTAa;
3) pacnpeneneHrue UHTEHCUBHOCTH U3TYYEHUS;

4) cpeau NpUBEACHHBIX OTBETOB HET MPABUIIBHOTO

2m
16. YPaBHeHI/IC Hlpez[I/IHrepa B O6H.I€M ClIydyac UMCCT BUJ Vy+ e E-U=0 , IIC U'HOTCHHH&HBH&H
OHEPTUs MUKPOYACTUIIBI. HHHeﬁHOMy rapMOHHUYCCKOMY OCHUIIATOPY COOTBETCTBYET YPABHCHUC ...

Py 2 2y m o 2m ze*
W+£[E_””’”‘ =0 Fy am o, o Yyt 55y =0 S A W,

1) W 2 2) FE 3) 4) 7 Ama,r
17. Pacnionoxute B MOpsAKE YOBIBAHUS OTHOCHUTEIHHOW CHIIBI YeThIpe THMA (PyHIaMEHTATbHBIX
B3aMMOJICHCTBHIL: a) ci1aboe; 0) CUIIBLHOE; B) TPABUTAIMOHHOE; T') 3JIEKTPOMArHUTHOE.

1) 6ras; 2) a0sr; 3) BOTa; 4) rBOA.

7.2.2 IllpumMepHbIii epevyeHb 3aIaHUI VI PellleHUs] CTAHJAAPTHBIX 3a71a4
1. Ha HakJIOHHOM IJIOCKOCTH MOKOUTCS Opycok. Eciau mocTteneHHO yBenMYMBaTh Yroid MEXAy

IUIOCKOCTBIO ¥ TOPU30HTOM, TO TIPH BEIMYMHE 3TOTO YIuia, paBHO 30° GpyCOK HAYMHAET CKOJIB3HTh.
KoadduumeHT TpeHus: CKOIBKEHUS TIPH STOM PaBEH. ..

D V32 $:3) 1/43:4)05.
2. Ha HemoaBwKHBIN OWIBAPAHBIN MIAp HAIETEI APYroil Takoi ke co ckopocThio V=1v/C. TTocae
yZapa mapsl pasnerenuch nof yriaom 90° Tak, uto uMmynbe oaHoro mapa P1=0,3 krm/c, a apy-

roro P,=0,4 krm/c. Macchl 1apoB paBHBHI. ..
1) 0,2 kr;2) 1 kr, 3) 0,1 kr; 4) 0,5 K.

3. C neastHOM TOPKHU ¢ HEOOJBITUM IIepoXoBaThiM yuyacTkoM AC u3 Toukn A 0e3 Ha4aJlbHOW CKO-
poctu ckaThiBaercs Teno. ConpoTUBIEHHE BO3AyXa MPEHEOPEKUMO Majlo. 3aBUCUMOCTb MOTEHIIH-
aTbHOM DHEPrHH MIaWOBI OT KOOPAMHATHI X M300pakeHa Ha rpaduke U(X). Tlpu nBwkenun cuia
TpeHus coBepumiia padoty 20 [Ix. [Tocne aGcoaoTHO HEyNpyroro yaapa Teja co CTeHOH B Touke B

BBIIEIHUIIOCh. ..
LU, JTxc

100 é"’\',\' I 1) 80 JIx Temua;

:z 1 \c\\ . 2) 60 JI:x Teruia;

40 AN 3) 100 1dx Temna;

20 TN I13 4) 120 JIx Tema.

0O 2 4 6 8 10 xm
4, I[I/Ial"paMMa OUKIMYECKOro mponecca nacajbHOIro OAHOATOMHOI'O p.Ka

rasa mpejcraBiieHa Ha pucyHke. OTHOIIeHHE paboThI 32 BECh IUKI K
paboTe Mpu OXJIAXKJICHUH ra3a paBHoO. .. 500l 4 1
1) 15
2) 5;
3) 3: 200 |------- 31 ')
4) 25. i .
02 06 v m?

5. B mpormecce M30TEpMUYECKOTO COOOIIEHUSI TEIUIa MOCTOSTHHON
Macce U1ealbHOr0 ra3a ero SHTPOIus ...



1) yBeauumBaerTcs;
2) yMEHbIIaeTCs;
3) He MeHseTcs.

6. B anekTpocTaTuuecKoM Iosie EKTPOH NePEMECTHIICSA U3 TOUKHU ¢ nioreHuanoM 100 B B Touky ¢
norenuanoM 101 B. Kakyro paboTy npu 3TOM COBEPIINIO dJIEKTPOCTATHIECKOE MoJIe?

1)1 Jix, 2) 1.6:10™"° Jix, 3)-1.6-10™ JIx.

7.Yepe3 KOHTYp, MHIYKTUBHOCTH KoTOporo L=0,02 I'n, Teder TOK, MU3MEHSIOIIMICS MO 3aKOHY
1=0,5Sin500t. Ammmutyanoe 3HaueHre I/1C caMOMHIYKIIMH, BOSHUKAIOIICH B KOHTYpE, PaBHO ...
1) 0,5B;
2) 500 B;
3) 0,01 B;
4) 5B.

8. CKJ'Ia,I[BIBaIOTCH JABa TApMOHHNYCCKHUX KoJIeOaHMs OIHOI'O HaITpaBJICHHA C OJUWHAKOBBIMH 44CTO-

v
TaMH U paBHbBIMH amiumTyaamu Ao Ilpu pasnoctu ¢asz AgozE aMILTUTY/A PE3yIbTUPYIOLIETO

KoJieOaHus paBHa ...
1) 2A;
2) A2 ;
3) 0
4) Aov3.

9. Ha pucyHke mnoka3aHa KpUBas 3aBUCHMOCTH CHEKTPAJIbHOH IUIOTHOCTH 3HEPreTUYecKOn
CBETUMOCTH a0COJIFOTHO YEpHOTo Tena oT AnuHbl BoiHbl pu T=6000 K. Ecnu Temneparypy Tena
YMCHBIIUTh B 4 pa3a, TO [UIMHA BOJIHBI, COOTBETCTBYIOIAas MAaKCUMyMy H3JIy4eHHUs] aOCOJFOTHO
YEPHOTro Tena, ...

1) yBenuuwutcs B 2 pasa

2) yBeam4urcs B 4 pa3a

3) ymeHbmHTCs B 2 pasa

4) ymeHbLIMTCS B 4 pa3a

10. Kpacnas rpanuna ¢otoaddexra a1 TUTUS HAXOIUTCS B BUIUMOM 00JIaCTH CHEKTPa U COCTaB-
nsietr npumMepHo 0,52 mxM. KakoBa paGoTa BeIX0/1a 371€KTpPOHA U3 3TOr0 MeTasuia?

1) 4,253B;

2) 2,45B;

3) 1,23B;

4) 8,45B.

7.2.3 IlpumepHbIii NepeyeHb 3aIaHUI I PellleHUs] MPUKJIATHBIX 32124

1. /IBa xojeca HauyMHAIOT Bpallathcsi ogHOBpeMeHHO. Yepe3 t=10 ¢ BTopoe onepexaer nepBoe Ha
MOJTHBINA 000poT. OnpeenuTe yrioBoe YCKOpEeHne BTOPOTO KoJieca, €CIIA YIJIOBOE YCKOPEHHUE Mmep-
BOTO paBHo & = 0,1 ¢2. CkonbKo 000pOTOB caenaeT Kaxaoe koeco 3a t =20 ¢? Omeem: & =0,2256
C-Z, ny =3, Ny, =7.

2. Baron maccoii 40 T 1Bukercs Ha ynop co ckopoctbio 0,1 m/c. [Ipu mosHOM TOPMOKEHUU BaroHa
OydepHsbie npyx uHbI cxumaroTcest Ha 10 cM. OnpenenuTh MaKCUMAaIbHYIO CHILy CKaTusi Oy(hepHbIX



MPY>KUH U MPOJIODKATEIILHOCTE TopMoxkeHust. Omeem: F= 4000 H, t = 1,57 c.

3. B 6amnonax BMectumocthio Vi1 =20 11 u V, = 44 11 conepxutcs ra3. JlaBieHne B mepBoM OauioHe
p1= 2,4 Mlla, Bo BTOpOM p7 = 1,6 MIIa. Onipeaenuts o0111€€ JaBIeHNE P U MapIiAaIbHbIC 1aBICHUS

P, u P, mocne coenuHeHus OAUIOHOB, ECM TEMIEPATypa ra3a ocranach npexnein. Omeem: p =

1,85 MIla, p,=0,75 MIla, p,=1,1 MIla.

4. OnpenenuTh JaBIEHHE BO3AyXa (B MM PT. CT.) B BO3IYIIHOM Iy3bIpbke auameTpom 0=0,01 Mm,
HaxosIeMcs Ha riryounne h=20 c¢M o1 MOBEpXHOCTHIO BOJIbl. BHEIIIHEE TaBICHNE TPUHSTH PABHBIM
pP1=765 MM pT. CT.

Omeem: P=999 MM pT. CT.

5. Ha niactuHax miockoro KoHjaeHcaropa Haxoaurtes 3apsa [0 nKa. Ilnomans Kak10i MIacTUHEI
KOHJIeHcaTopa paBHa /00 e, JTUAJIEKTPUK — BO3AYyX. ONpeeuTh CHIly, C KOTOPOU MPUTITHUBAIOTCS
riacTuHbl. [lone Mexay IiacTHHAMU CUUTATh OJHOPOIHBIM.  Omeem: Cuia, ¢ KOTOPOH MPUTS-
TUBAIOTCS TUIACTUHBI F=565mKH.

6. Ha cxeme, npencTapienHoit Ha puc.2, R; =R, R, = 2R, R3 C Rs3
= 3R, R4 = 4R. EmkocThs kKoHaeHcaTopa paBHa C. Omnpene- I I ' { ]
JIUTH 3apsj] Ha KOHJICHCATOPE, €CIIM HapsDKeHKE Ha OaTapee
Uo. Omeem: 3apsi Ha KOHJIEHCATOPE q= EUOC . R, )
2 Rl R4
I 1 1
| IS | v | IS |
7. B ogrHOpoHOM MarauTHOM 1osie B = 0,1 Tin paBHOMepHO U,
¢ wactoroit N = 10006/c Bparmraercst pamka, cogepxarmas N = [

|
1000 BUTKOB, TJIOTHO MpHUJIETAIONINX APYT K apyry. [lmo- |
maap pamku S = 150 oM’ Onpenenuth MrHoBeHHOE 3HaueHue DJ[C MHIYKIINU, COOTBETCTBYIOIIEE
yriy noBopota pamku B 30°. Oter: E;j=47,1 B.

8. Konebarenbhsplii kouTyp umeeT eMkocth C = 1,1 H® u unnykruBHocts L = 5 mMI'H. Jlorapudgmu-
4ecKull AekpeMeHT 3aryxaHus paseH 0,005. 3a kakoe BpeMst BCIEICTBUE 3aTyXaHus norepsercsa 99
% sHepruu kojeOanuii B koHType? Ot1BeT: t = 6,8 McC.

9. B xonebarenbHOM KOHTYpe, EMKOCTh KOH/IEHCAaTopa KoToporo paBHa 20 MK®D, IpoucXoasT coo-
CTBEHHBIE 2JIEKTPOMAarHUTHBIE Kojie0aHMsl. 3aBUCUMOCTD HaIPsKEHHs Ha KOHJIGHCATOpe OT BpEMEHU
JUISE 3TOTO KoJiebarenbHOro KoHTypa umeeT B U = Uy - cos(500t) rme Bce BeTMUINHBI BBIPAKEHBI
B enununax CH. KakoBa MHIYKTUBHOCTb KaTyIIKM B 3TOM KojeOaTenbHOM KOHType? OTBeT:
L = 0.2T'n.

10. B mpocBeTIIEHHO# ONTHKE JUTSl YCTPAHSHHS OTPAXKCHHSI CBETA HA TTOBEPXHOCTH JTMH3BI HAHOCHUTCS
TOHKAas TJIEHKA BelecTBa ¢ moka3arteneM npenomieHus (N = 1,26) merpinuM, yeM y crekia. [Ipu
KaKOW HaWMEHBIIIEH TOJIIMHE TUICHKA OTPaKEeHUE CBETa OT JIMH3BI He Oyner Habmonarbes? JnuHa

BOJIHBI TTajaroniero ceeta 0,55 MKM, yrosa najaeHust 30°. Otger: dmin =0,117 MxMm.

11. MomHOoCTh U3y4YeHHUs JTa3ePHOM yKa3Ku ¢ JymHON BoHbI A= 600 HM paBHa P = 2 MBT. Ompe-
JIeITUTE YHCI0 QOTOHOB, M3TyJaeMbIX yKa3Kkoii 3a 1 ¢. OtBer: 6 * 101> (oToHOB.

12. JlaBnenue csera ot ConHILA, KOTOPBINA MajaeT MEPHEHIUKYISPHO Ha aOCOIIOTHO YEpHYIO IO-



BEPXHOCTh, HA OpOUTE 3eMIM COCTaBIAET TpUMepHO p = 5+ 1070 ITa. OneHnte KOHIEHTPAIHIO

(OTOHOB B CONHEUHOM M3JTY4EHHH, €CITH UX JUTHHA BoHB A = 500HM. OtBer:n = 1.3 - 1013 M1 .

13. ®otokarton obmydaroT cBeToM ¢ JurmHOM BosHBI 300 HM. KpacHas rpanuna dotosddekra ¢o-
tokaroaa 450 uM. Beruucnure 3anupatoniee Hanpsbkenue U mexny anogom u katojnoM. Oteet:U =
Bet:U =~ 1.4 B

14. B obpasie, comepskanieM 60IbIIOe KOIMUECTBO aTOMOB BUCMYTa 235 Bi yepes 1 4ac ocTaHeTcs

MOJIOBMHA HAYAIILHOTO KOJIMYecTBa aToMOB. KakoB mepuoj moiypacmaja sjaep aToMoB BUCMYTa?
(OtBer nath B wacax.) OTBer: 1 yac.

7.2.4 TlpuMepHbIii NepedeHb BONMPOCOB /Js1 MOATOTOBKH K 3a4eTy C
OLICHKOM

3-if cemecTp

1. Dnekrtpocraruka, 3akoH KynoHa, HanpsKEHHOCTh M MOTEHLIMAJ AJIEKTpUYecKoro noius. Pa-
00Ta moJsig MO MEPEMELICHUIO 3JIEKTpHUecKoro 3apsaa. IloTeHIManbHBI XapakTep 3JeK-
TPOCTATUYECKOIO MOJIS.

2. IloTok BekTOpa HampsHKEHHOCTH 3jeKTpocTathdeckoro mnois. Teopema [Maycca ans snek-
TPOCTATUYECKOIO MOJIsI B BAKYYME U €€ MPUMEHEHUS JJIs pacueTa HallpsHKEHHOCTH T1OJISL.

3. JIM3IeKTpUKU B 3JEKTPUUECKOM mose. JIuaiaekTpudeckas BOCIPUUMUYUBOCTD U MPOHUIIAE-
MOCTb JAM3JIEKTpPHUKA. DJEKTpUueckoe cMmelneHue. Teopema ["aycca st anmekrpocratuye-
CKOTO IOJISl B IU3JIEKTPHUKE.

4. 1IpoBOJHMKM B DJEKTPUUECKOM IIOJIE€, 3JIEKTPOEMKOCTb, COEAMHEHHE KOHJEHCATOPOB.
OHeprus MEeKTPOCTATUYECKOTO MOJIA.

5. TlocrosiHHbIN 3nekTpuueckuil Tok. Cuia U IUIOTHOCTh Toka. 3akoH Owma. 3akoH JIxo-
yisi-JIeHna. MoniHocTh Toka.

6. Kiaccuueckast SeKTpOHHAsI TEOpHUsl MPOBOAMMOCTH MeTauioB. 3akoH Owma B muddepen-
nuanbHON (popme. 3aBUCUMOCTH COMPOTHBIICHHUSI METAIJIMUYECKOro MPOBOJAHUKA OT TEMIIE-
paTypsl. SIBIeHUE CBEPXIPOBOIUMOCTH.

7. MarnutHoe none. MarautHas uHAyKuusa. 3akoH buo-CaBapa-Jlamaca. [Ipuniun cymep-

MO3ULMU MarHUTHBIX MoJe. MarHUTHBIE MOJISI IPSIMOTO U KPYTOBOT'O TOKOB.

MarnuTHsIii noTok. TeopeMa I'aycca uist MAarHUTHOTO 1OJIS B BAKyyME.

9. 3axon Ammepa. Cuna Jlopenna. JIBrkeHHe 3apsHKEHHOW YacTHIBI B OJTHOPOTHOM MarHUT-
HoM nosie. Dpdext Xona.

10. MarauTHOE 1oJie B BemIecTBe. TUIBI MarHETUKOB. J{naMaraeTusm u mapamaraetusm. dep-
poMarueTu3M. MaruutHelii ructepesuc. JJomensl. Touka Kropu. AHTH(hEppOMarHeTHKu u
(beppuThI.

11. OnexTpomarauTHas uHAyKIUs. 3akoH Papanes. [Ipasuno Jlenna. Camounaykius. Uanyk-
TUBHOCTh cojieHouaa. B3aumuas unaykuus. [Ipunuun pabotel TpaHcdopmaTopa M €ro
IIPUMEHEHHE. DHEPIUs MarHUTHOT'O MOJIS.

12. UHOyKIIMOHHBIH TOK B HEMOABW)KHBIX IPOBOJHUKAX. BUXpeBoe 3JeKTpHUEcKOoe IOJe.
DNEeKTPOMarHuTHOE MOJIE.

13. Toku cmemenus. Cucrema ypaBHeHHI MakcBeluia ISl 3JICKTPOMAarHUTHOTO TTOJIS.

14. luddepennnanbHoe ypaBHEHHE 3aTyXaloOMIUX 3JIEKTPUUECKUX KosieOaHuid. Bua ero pere-
Hus. JIoOpOTHOCTB 3JIEKTPUUECKOTr0 KOHTYpA.

15. luddepennunanbHoe ypaBHEHHE BBIHYKICHHBIX JIEKTPUYECKUX KoJieOanuii. Buy perenus.

16. DnexTpomarauTHbIC BOJHBL. [1IKkana 3JeKTpOMarHUTHBIX BOJIH.

17. Cer kak snekTpoMarHuTHas BojHA. MHTepdepeHuus cBera. YCIOBUS MaKCUMyMa U MH-
HuMyMa uHTepdepeHnu. CrocoObl MOTy4YE€HUs! KOTEPEHTHBIX CBETOBBIX BOJIH.

0



18.
19.
20.
21.
22.
23.

24,
25.

26.

27.

28.

o

10.

11.

12.

13.
14.

15.

Wutepdepennus B Tonkux mié¢Hkax. Konpsa Herorona.

Hudpakuus ceeta. Judpaxmus Openens. [IpsMoanHERHOCTh pacIpOCTpaHEHUsI CBETA.
Hudpaxius Opaynrodepa Ha mIEITH.

JludpakuronHas pemeTka.

Judpaxius peHTTeHOBCKUX JTy4el Ha KpUCTaJUIaX.

[Tonspuzanus ceera. 3akoH Mamntoca. [lonsipuzanus cBeTa npu OTPAXKEHUU U TPEITOMIICHUN
Ha TpaHUIIE pa3/iesia U30TPOIHBIX TUIIEKTPUKOB. 3akoH bprocTepa.

JIBoitHOE NMydenpenomiieHue, ero gpuznueckoe oobsicHenue. [Ipu3ma Hukors.

TernoBoe u3mydeHue, ero xapakTepucTuku. 3akoH Kupxroda. AGCONMIOTHO 4epHOE TEIo.
OKCIEepUMEHTAIbHBIE 3aKOHBI TEIUIOBOIO M3JydeHHs. HecocToATENbHOCTh KIaCCHYECKOM
Teopuu u3nydeHus. ['unoresa Ilnanka. @opmyna [lnanka aas nucnyckaTeslbHOW CIIOCOOHO-
CTH aOCOJTIIOTHO YEPHOTO Tea.

Bunst potosddexra. 3akons! BHemHero Gorodddexra. YpapHenue DiHmTeitHa. [Ipume-
HeHue pororddexra.

doron. Macca u ummynbe ¢potoHa. J[aBlieHre cBeTa U ero 0OBSICHEHHE C KBAHTOBBIX ITO3H-
IAH.

O dexr Komnrona kak moaTBepkKIeHNE KBAHTOBOW MPUPOBI cBeTa. [lyanu3m cBera.

7.2.5 IlpuMepHblii IepevyeHb BONMPOCOB /JIsl NOATOTOBKH K IK3aMeHY

2 cemecTp
NuepunaneHble cucteMbl orcueTa. KnHemarnka mocTynareabHOro U BpallaTeIbHOTO JBU-
JKEHHI MartepualibHON Touku. [lepemernienne, CKOpoCcTh U YCKOPEHHUE, HOPMAJIBHOE U TaH-
TreHIMAIbHOE YCKOPEHHE.
3akonbl HetoToHa. Cuiibl B MEXaHUKE. 3aKOH COXPAaHECHUSI HMITYJIbCA.
Mexanunueckass paborta. Pabota um u3MeHeHHEe KWHETHYeCKOW sHepruu. [loTeHImanbHas
sHeprusi. KoHcepBaTuBHbBIE U HEKOHCEPBATUBHBIC CHIIBI. 3aKOH COXPAHEHHUs YHEPTUU B Me-
XaHUKE.
AOQCOJIIOTHO TBEPO€ TENO, YIIIOBBIE TIEPEMEIIECHHS], CKOPOCTh, YCKOpeHHE. CBs3bh XapaKTe-
PHUCTHUK BPAILIATEIBbHOTO U OCTYNATEIBHOTO ABUKEHUSI.
MowmenT unepruu. Teopema [llTelinepa. MOMEHTBI HHEPITUU TEJ MPABUILHON (OPMBI.
MOMEHTBI CUJIbl OTHOCUTENBHO TOYKH M OTHOCUTEIBHO OCU. Y paBHEHHE IMHAMUKH Bpalla-
TEIBHOTO JBMYKEHHUS TBEPJOTO TeJla OTHOCUTEIILHO HEMOABUKHOM OCH.
MoMeHThI UMITYJIbCA OTHOCUTEIBHO HEMOJBHKHOM TOUKH M HEMOABUKHOM OCU. 3aKOH CO-
XpaHEHUSI MOMEHTa UMITYJIbCa.
3akoH BceMupHOro tarotreHus. Cuna tskectu u Bec tena. [lone tarorenus. HanpskeHHOCTD
Y TIOTEHIMaN nojs Tsarorenus. Kocmudeckue CKOpocTu.
HeuHepuuanbHble CUCTEMBI OTCUETA, CUJIbl UHEPLIUU.
CrnenmanpHas TeOpUs OTHOCUTEIIBHOCTH, TIpeoOpa3zoBanust JIopeHIia, ClecTBUS U3 TPeoo-
pa3oBanuii JIopeHua. PelsITUBUCTCKHM 3aKOH CIIOKEHHS CKOPOCTEN, UMITYJIbC. B3anMOCBs3b
MacChl U SHEPTUU.
Konebanus. Ilepuonnueckue konebanus. CMmelieHne U aMIuiuTyaa kojebanus. ['apmonu-
yeckue konebanusa. {uddepennnanbHoe ypaBHEHHE TapMOHUYECKOTO KojebaHus. Dusu-
YECKUM U MATEeMATUUECKUI MasiTHUKH.
WneansHeplil anekTpudecknii KOHTYp. @opmyna TomcoHa. DHEprus rapMOHMYECKOTO KOJIe-
OaHwmsI.
CrnoxeHue B3auMHO TTePIEHIUKYISIPHBIX KosieOanuii. durypsl Jluccaxy.
JuddepennnanbHoe ypaBHEHHE 3aTyXAIOMIMX KOJIeOaHH U ero perieHne. XapakTepUCTUKH
3aTyXalomux KojneOaHuii. AepruoanIecKoe IBIKCHHE.
JuddepennnanbHoe ypaBHEHHE BBIHYKICHHBIX MEXaHUYeCKUX Konebanuil. Bup pemieHus.
AMIUIMTYAA ¥ HadalibHas (a3a BRIHY)KJIEHHBIX KOJIeOaHUN. SIBIeHHEe MEXaHUYECKOro pe3o-
HaHca.



16. BonnoBoe nBmxeHue. BoyHbl nonepedHbie M MpoAoIbHbIe. J[IIMHA BOJIHBI U CKOPOCTh pac-
MPOCTPAaHEHUsI BOJH. YpaBHEHHE TUIOCKOW OeTyIieil MoOHOXpoMaTtudeckoil BOJHBL. udde-
pPEHIMAIBHOE YPAaBHEHNUE BOJIHBI.

17. UnTepdepeHius MexaHHIeCKUX BOJIH.

18. 3BykoBsie BoaHBI. DddekT Jlomnepa B akycTHKe.

19. Uneanbuplii Ta3. OcHoBHOE ypaBHeHne MKT. YpaBHeHHE COCTOSIHUS HI€aTBLHOTO Ta3a. 3a-
KOHBI HJI€AJIBHOTO Ta3a.

20. DHeprusi MOJIEKYJIbl WCATBHOTO Ta3a, pachpeiesieHue DYHEPTUH IO CTETEeHSIM CBOOOJBI.
Pacrnipenienenre Mosekysl HeanbHOIO rasa mo cKopocTsaM (pacmpezesieHne Makcseia).
Pacnpenenenue bonbimana.

21. JInuaa cBobomHoro mpobera. TemmonpoBoaHOCTh, MU (y3us, BI3KOCTh (BHYTPEHHEE Tpe-
HUE).

22. BHyTpeHHsIsI SHEpTrHsl TEPMOAMHAMHUYECKOM cucteMbl. PaboTa raza nmpu nsMeHeHHH oObema.
KomnnuecTBo TemioThI.

23. [lepBoe HavaI0 TEPMOAMHAMHUKU M €T0 MPUMEHEHHE ISl Pa3IMYHBIX TEPMOJMHAMUYICCKUX
MPOLIECCOB. Y paBHEHHE auadaThl.

24. TlonuTponnyeckue mporieccel. [lokazarens MOIUTPOIIHL.

25. TennoBble MamuHbl, X Tepmudeckuit k.m.1. [lpunnun Kapho, uneanbHasi TersioBas Ma-
muHa. Teopemsr KapHo.

26. Bropoe Havano TepMOJUHAMHUKA. DHTPOIUS, €€ CTATUCTHUECKUN XapaKTep.

27. PeanbHble Ta3bl, ypaBHeHUE BaH-nep-Baansca. BHyTpeHHss sHEprust peaapHOro rasa. J¢-
dext Jxoynsa-Tomcona. CKMKEHHE Ta30B.

28. dazoBrie epexopl. YpaBHenue Knaneipona-Kiaysuyca.

4-ii cemecTp

1. KopmyckynsipHO-BOJIHOBOM Iyain3M CBOWCTB BemiecTBa. JnuHa BonH ae bpoitns. [Ipak-
THYECKOE TPUMEHEHNE BOJTHOBBIX CBOMCTB YaCTHLI.

2. CootHouenue HeonpenenénHocreil ['eizendepra. [Tpuniun nononnutensHocTH bopa.

3. Tomykmaccuyeckast Teopus aroma bopa, ee orpanrdeHHOCTh. V3mydeHne SHepTUr aTOMOM.
W3nyuyaTenbHble cepuu aTOMa BOIOPOAA.

4. BonnoBas QyHkius, e€ cBoiictBa. O61miee u cranmonapHoe ypaBuenus llIpenunrepa.

5. JIBmxxenue cBoOOMHOM yacTuibl. YacTuila B OAHOMEPHON MOTEHIIMAIBHON siMe ¢ 0ecKo-
HEYHO BBICOKMMU CTCHKAMH.

6. TyuHenbHBIN dPdeKT.

7. KBaHTOBOMEXaHMYECKasi MOJEJb TMHEHHOIO0 TapMOHUYECKOTO OCLHUIIIATOPA.

8. Craunonapnoe ypaBHeHue lllpeaunrepa amas atoma BOAOPOAA U BOJOPOIONOAOOHBIX HO-
HOB. CHeKTp sHepruil 37eKTpoHa B aToMe Bojgopoza. Kantossle uncia. [Ipasuna otdopa.

9. Omupritel tepna u I'epinaxa. CriuH 37€KTpoHA.

10. [IpyHIMD HEpa3IUYMMOCTH TOXAECTBEHHbIX 4YacTHl. DepMuOHBI U 0030HBL [IpuHLIKDI
[Taynu.

11. DnexTpoHHBIE KOHGUTYpalMKU aTOMOB. [IleproAMYHOCTh CBONCTB XUMHUYECKUX JIEMEHTOB.
12. PentrenoBckue qyun. CIUIONIHOM CIIEKTP U XapaKTEPUCTHIECKOE U3ITydeHHe. 3aKOH MO3IH.
13. DnemeHTHl KBaHTOBOM craTHCTUKU. KBaHToBBIe craTtcTuku ®epmu — upaka u boze —
OHHIITEHHA.

14. 3onnas Teopus TBepaoro Tena. YpasHenue lpenunrepa ans kpucramia. DHEpreTHUECKHUi
CHEKTp KpUCTajuIa.

15. Knaccudukanus KpuCTaiioB Ha OCHOBE 30HHOM Teopuu. [IpOBOJHUKH, NUAIEKTPUKH H
ITOJIYITPOBOTHUKH.

16. CobcTBeHHas U MPUMECHAs TPOBOIUMOCTH MOIYIIPOBOAHUKOB.

17. DnexTpoHHO-ABIPOUYHBIN MIEPEXO/L U €r0 BOJIbTaMIIEPHAsl XaPaKTEPUCTHKA.

18. OnTuueckue CBOMCTBA MOTYIPOBOAHUKOB. CBETOAMOIBI.



19. Aromuoe spo. CocraBHble d51eMeHTHI sifep. CTpoeHue sapa U BHYTPHUsIIEPHBIC CUITHL.

20. DHeprus cBsizu aTroMHOTO sapa. [ledbext maccol. Y nenbHas sHeprus cBs3u. CrocoObl BbI-
CBOOOKJIEHUSI BHYTPUSACPHON SHEPTUH.

21. Monenu sanpa. KanensHas mozens sapa. @opmyna Baiizekkepa.

22. EctecTBeHHasl paJiiOAKTUBHOCTL. BHIBI paInOaKTUBHOTO paclaja U CBOWCTBa o-,f3-,y- JTy-
yel. [IpaBuiia cmenieHus paiIiOaKTUBHBIX AJIEMEHTOB.

23. CraTUCTHYECKHI 3aKOH PaJMOaKTUBHOTO pacrnana. [lepmon momypacnana. EqunHumbr pa-
JMOaKTUBHOCTH.

24. VIckyccTBEeHHAs! paJIMOaKTHBHOCTb. SIIepHbIE Peaklny.

25. Buapl hyHgaMeHTaIbHBIX B3aUMOICHCTBUI.

26. OO0mmue CBOWCTBA U XapaKTEPUCTUKU AIIEMEHTAPHBIX YACTHII.

27. Knaccudukanus s3ieMeHTapHBIX YacTUI]. YaCTUIIBI B aHTUYACTHIIHI.

28. KBapkoBasi CTpyKTypa aJIpOHOB.

7.2.6 MeToauka BbICTABJIEHUSI OLIEHKH NMPHU MPOBEIEHUU MPOMEKYTOUHOM
arrecTalumn

DK3aMeH MPOBOJUTCS MO TeCT-OMieTaM, KaKIblid U3 KOTOPBIX comepxuT 10
BOIMPOCOB U JIBE 3a1aun. Kaxx1p1ii MpaBUIbHBIA OTBET HA BOIIPOC B TECTE OLIEHUBACTCS
1 Ganmom, 3a7a9M OIIEHUBAIOTCI MaKCHMAJILHO B 4 u 6 OayuioB. MakcuMajabHOE KO-
TU4YecTBO HaOpaHHBIX OamtoB — 20.

1. Ouenka «HeynoBIeTBOPUTEIHHOY» CTABUTCSA B ClIydae, €CJIM CTYASHT Ha0pa
MeHee 6 6aoB.

2. Onenka «Y IOBJIETBOPUTETHLHOY» CTABUTCS B CIIydae, €CJIM CTYJIEHT Habpasi OT
6 no 10 GamioB

3. Onenka «XopoIo» CTaBUTCS B cliy4ae, eciu cTyaeHT HaOpan oT 11 mo 15
0aoB.

4. Ouenka «OTINYHOY» CTABUTCS, €CIU CTYJeHT HaOpai ot 16 mo 20 6ansos.

7.2.7 TlaciopT OLIEHOYHBIX MATEPHAJIOB

KoHTposmpyemslie pa3aeins Kon N HanmenoBanue onieHO4HOIO
Ne n/m KOHTPOJIUPYEMOi
(TeMbl) AUCUUTUIUHBI CpezcTBa
KOMIICTEHINH
1 dusnuecKkue OCHOBbI MEXaHUKU OIIK-1 Tecrt, KOHTpoOsIbHAS paboTa, 3amuTa
71ab0paTOPHBIX pabOT, BOMIPOCHI K
9K3aMEHY
2 Mexanunueckue kKojaeOaHus U OIIK-1 Tecrt, KOHTpoOsIbHAS paboTa, 3amuTa
BOJIHBI 1a00paToOpHbIX paboT, BOIPOCHL K
9K3aMEeHy
3 MonexynspHas Gusnuka u Tep- OIIK-1 Tect, koHTpOIBHAS paboTa, 3anUTa
MOJUHAMUKA 71a00paTOPHBIX PabOT, BOIPOCHI K
JK3aMeHy
4 DNeKTpOMarHeTu3M OIIK-1 Tect, KOHTpONIbHAS paboTa, 3amuTa
71a00paTOPHBIX pabOT, BOMPOCHI K
HK3aMEHY
5 OnTuka OIIK-1 Tecrt, kKOHTpOsIbHAS paboTa, 3amuTa
1a00paTOPHBIX pabOT, BOMPOCHI K
9K3aMEHY
6 OcCHOBBI KBAHTOBOM MEXaHUKHU OIlK-1 Tect, koHTpONBbHAS paboTa, 3amuTa
71a00paTOPHBIX PabOT, BOIPOCHI K
9K3aMEHY




7 DneMeHTHl (U3UKH aToMa 1 OIIK-1 Tect, koHTpOIBHAS paboTa, 3anUTa
TBEPJOIO Tella 71a00paTOPHBIX PabOT, BOIPOCHI K
9K3aMEHY
8 OneMeHTh! GU3UKHU SApa U dIie- OIIK-1 Tecrt, KOHTpOsIbHAS paboTa, 3amuTa
MEHTapHBIX YaCTHIL 1a00paTOPHBIX paboT, BOIPOCH K
HK3aMEHY

7.3 MeToanueckue MaTepualibl, onpeaeasioniue npoueaypbl OneHnBaHNS
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH

TectupoBanue (MO TeME WJIM UTOTOBOE) OCYLIECTBIISIETCS, MO0 MPU MOMOITU
KOMIIBIOTEPHOM CHCTEMBI TECTHpOBaHHs (B ceMecTpe), JHOO0 ¢ HCIOIb30BAaHHEM
TeCT-33JlaHnii Ha OyMa)kHOM Hocutene. Bpems tectupoBanus 60 MHHYT. 3aTem
OCYULIECTBJISIETCS MPOBEPKA TECTa (ABTOMATUYECKU MPOrPaMMOI) MITM 3K3aMEHaTOPOM
Y BBICTABJISIETCS OLIEHKA COTJIACHO MPUBEICHHBIM BBIILIE KpUTEpUsAM. TecThl coaepxar
3a/1a4y PA3IMYHBIX YPOBHEHN CII0KHOCTH.

K xaxpnoi mabopaTopHoit paboTe MpeIoKeHbI KOHTPOJIbHBIE BOIPOCHI U 3a-
Ja4u [0 COOTBETCTBYIOUIEMY pazzeily nporpamMmbl. OTBETbl Ha KOHTPOJIbHBIE BO-
IPOCHI U PENICHUS 3a/1ad CTYACHT JOJKEH MOATOTOBUTH JoMa. Ha 3aHaTHM Benercs
YCTHBIH OMPOC MO TEOPETUUECKUM BOMPOCAM U PEIICHUSIM 33/1a4.

8 YYUEBHO METOJIUYECKOE U UH®OPMAIIMOHHOE
OBECIIEYEHMUE JUCIHUITJINHBbI
8.1 IlepeyeHb y4yeOHOH JHUTEPATYPbI, HEOOXOAMMOM [JISI OCBOEHUS [HC-
HUTINHBI

1. Boubkenmreitn B.C. CoopHuk 3amau no obmemy kypcy ¢pusuku. — CIIO. :
Kuamxnbiin mup, 2005. — 328 c.

2. CasenbeB M.B. Kypc obmeit ¢dusuku : B 5 kH.: Yueb. mocobue. Ku.1 : Mexa-
Huka. — M. : Actpens: ACT, 2005. — 336 c. : un . — ISBN 5-17-002963-2.

3. CasenneB U.B. Kypc o6mieii puzuku : B 5 kH.: Yueb. nocobue. Ku. 3 : Moie-
KyJsipHas gusnka u repmoguHamuka. — M. : Actpens: ACT, 2005. — 208 c. : un
.— ISBN 5-17-004585-9.

4. CasenseB U.B. Kypc obmieit ¢puzuku : B 5 ku.: Yue6. nocobue. Ku.2 : Dnek-
TpudecTBO U MarHetusMm. — M. : Actpens: ACT, 2005. — 336 c. : un . — ISBN
5-17-003760-0.

5. CasenneB U.B. Kypc obmieit pusuku : B 5 kH.: Yueb. nocobue. Ku.4 : BoHsl.
Ontuka. — M. : Actpenb: ACT, 2005. — 256 c. : wn . — ISBN 5-17-004586-7.

6. CaBenbeB M.B. Kypc o6mieit pusuku : B 5 kH.: Yue6. nocobue. Ku. 5 : Kpan-
ToBasi onTuka. AtomHas ¢usuka. Ouszuka TBepaoro tena. dusrka aTOMHOTrO
a5pa 1 3JeMeHTapHbIx yactuil. - M. : Actpens: ACT, 2005. - 368 c. - ISBN
5-17-004587-5.

7. Tpodumona, T.U. Kypc ¢pusuku : yuaed. mocodue. - 8- uszz., crepeoTu. - M. :
Brercm. mik., 2004. - 544 c. : ni. - ISBN 5-06-003634-0

8. Mexanuka. MonekynsapHas (u3MKa U TepPMOJUHAMUKA. DIJIEKTPUYECTBO H
marHetusM. Konebanus u Bomabl. OnTuka. DJIEMEHTHl KBAHTOBOW MEXaHUKH,
aTOMHOM U siiepHOM (HU3HKHU [DNEKTPOHHBIN pecypc] : METOJ. yKa3. U KOHTP.




3a/1aHus 1o PU3MKe U1 CTYA. Beex crell. (pak. nuctanu. ooyuenus : B2 4. Y. 1,
2 / BopoHEexX. roc. apXxuT.- CTpOUT. YH-T ; cocT. : A. K. Tapxanos, A. 1. Hu-
kummHa, FO. C. 3omoToTpy0OoB. - Boponex: [6. u.], 2011. - 1 anexkTpoHHO-0OMT.
JTUCK.

9. MexaHuka: METOAMYECKUE YKA3aHUS K BBIMOJHEHUIO JTJAOOPATOPHBIX pabOT 1O
muciuiuinae «®duszuka» s 6akadaBpoB MAaIIMHOCTPOUTENBHBIX M JAPYTUX
TeX-HUYECKUX HAIPaBJICHUN OYHON U 3a04HON opM 00ydeHUs [ DIEKTPOHHBIN
pecypc]/ T. B. 3ynbdukapona; bopucornedck: @unmnan @I'bOY BO «Bopo-
HEXCKHI rOCYJapCTBEHHBIM TEXHUYE-CKUI YHUBEpCUTET»; cocT.. T. B. 3yinb-
¢ukapoBa. - Boponex: M3zg-so BI'TY, 2021. - 29 c— Pexum noctyna :
453-2021 Mexanuka

10. MonekynsipHas ¢u3Mka M TEPMOAMHAMHUKA: METOJWYECKHE YKa3aHHUA K
BBI-TIOJIHEHUIO JIAOOPATOPHBIX padOT Mo AUCHUIUIMHE «DU3HKa» IS CTYJIECH-
TOB TEXHH-UYECKUX HAINpaBJIEHUNW OYHOW W 3a04HOM (opM 00yueHus [Diek-
tpounbii pecypc]/ T. B. 3ynbdukapona, JI. . MartBeeBa; bopucoriebck:
Oumuan OI'BOY BO «BopoHexCKHil TOCYJapCTBEHHbI TEXHUYECKUN YHU-
BepcuteT», cocT.: T. B. 3ynsdukapona, JI. 1. MarBeesa. - Bopo-uex: 1U3n-Bo
BI'TY, 2021. - 29 c.— Pexxum nmoctyna: 455-2021 MonekyisapHas usuka u
TEPMOJAMHAMHUKA

8.2 Ilepeuenb MH(OPMANMOHHBIX TEXHOJIOTHIl, HCIOJIB3yeMbIX MPH OCY-
LIEeCTBJEHUH 00Pa30BaTeILHOIO Mpouecca no JUCHUILINHE, BKJIKYas MepevyeHb
JIMIEH3MOHHOI'0 INPOrPaMMHOIO olecne4yeHusi, pecypcoB HHGPpOPMALMOH-
HO-TEJICKOMMYHHKAIMOHHON ceTH «HHTEepHeT», COBpeMEHHBIX MHpodeccHo-
HAJIbHBIX 043 JaHHBIX M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

[lepeuens I10, BkItOYas mepeyeHb JIUIEH3UOHHOTO MPOTrpaMMHOr0 obecre-

YCHUA:

OC Windows 7 Pro;

Google Chrome;

Microsoft Office 64-bit

Pecypchl naDOpMaIMOHHO-TEIIEKOMMYHHKAIIMOHHOM ceTH « HTepHeT:

http://window.edu.ru — enquHOE OKHO JOCTYIa K MHPOPMAIMOHHBIM PECYpPCaM;

http://www.edu.ru/ — denepanbhsbiii mopran «Poccuiickoe 00pa3oBaHHEY;

O6pa3zoBarenbhblii moptan BI'TY;

http://www.iprbookshop.ru/ — snexkrponnas 6ubanoreuynas cucrema |PRbooks;

www.elibrary.ru — HayyHas 3JeKTpOHHAsE OMOJIMOTEKA

[Tpodeccrnonanbubie 6a3bl JaHHBIX, HH)OPMAIIMOHHBIE CIIPABOYHBIC CH CTEMBI:

https://studopedia.ru — nHGOPMAIMOHHBIN CAWT IS CTYJACHTOB Pa3HbIX IPEI-
METHBIX 00JiacTeit

https://www.0sa.org/en-us/home/ — uHpOpMaLIMOHHBIH BeO-CAWT MO ONTHKE U
doTonmKe

http://elib.biblioatom.ru/ — snekTponnas 6udmmoreka «Mcropus Pocaromay

https://www.electrical4u.com/ — Electrical 4U — urdopmaiimoHH0-00ydarommii
caT «/3yuaiiTe SIEKTPOTEXHUKY» (COAEPKUT O0YyUaIONMe MaTepUaIbl 10 Pa3eity
«KBanToBas puznxa)



http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=453-2021%20%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0.pdf&reserved=453-2021%20%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=455-2021%20%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%20%D0%B8%20%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0.pdf&reserved=455-2021%20%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%20%D0%B8%20%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=455-2021%20%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%20%D0%B8%20%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0.pdf&reserved=455-2021%20%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%20%D0%B8%20%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
http://window.edu.ru/
http://www.edu.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
https://studopedia.ru/
https://www.osa.org/en-us/home/
http://elib.biblioatom.ru/
https://www.electrical4u.com/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS AJIAA
OCYHECTBJIEHHMS OBPA3OBATEJIBHOI'O ITPOIECCA

VYyeOHast aynutopusi JUisi IPOBENCHUS YUEOHBIX 3aHATUN (JEKIHUOHHBIX U
NPAKTUYECKUX 3aHATUIN), OCHAILEHHAs CIEAYIOIUM 000PYyI0BaHUEM:

HCpCOHaHBHbII;’I KOMIIBIOTCP C YCTAHOBJICHHBIM HO, HO,Z[KJII-O‘IE?HHBIﬁ K

cetu UHTEpHET;

JFOCTPAIHH.

MYJIBbTUMEIUWHBIA IPOEKTOP;

9KpaH MEePEeHOCHOI;

MarHUTHO-MapKepHast JOCKa;

y4eOHO-HarJIAHble TOCOOUs, 00ECIEeUNBAIOIINE TEMATUUYECKUE WJI-

VYyeOHast ayauTopusi AJig MPOBEACHHUS Y4YEOHBIX 3aHATHUH (J1aOOpaTOpPHBIX
3aHATUI), OCHAILIEHHAs CJIEIYIOIIUM 000pYA0BaHUEM:

IMCPCOHAJIBHBIC KOMIIBIOTCPBI C YCTAHOBJICHHBIM HO, IIOAKJIIIOYCHHBIC

k cety MaTepner — 15 mwir.;

MYJIbTUMEIUMHBIA IPOEKTOP;

AKpaH HACTCHHBIN;

MarHUTHO-MapKepHas JOCKa;

LITATUBBI C JEPKATEISIMU;

IITAHTEHIUPKYJIIH;

MUKPOMETPHI;

CEKYHJIOMEPbI MEXaHUYECKHE U DJIEKTPOHHBIE;

MalHa ATBY/a;

MasiITHUKH: HUTsAHOM, MakcBenina, ObepOeka;

YCTaHOBKA JJIsl OTIPEICTICHUS BA3KOCTH KUJIKOCTU MeTo/IoM CTOKCa;
TPUUIISPHBIN TIOJIBEC C HAOOPOM JIMCKOB,;

TUPOCKOTI;

(U3HUECKUl U yIpyruil MasiTHUKH;

3BYKOBBIE T€HEPATOPHI;

CTEH/BI NIl BBIIOJTHEHHUS JaOOpPAaTOPHOTO MPAKTHUKyMa MO MOJEKY-

TSIpHOM (PU3UKE U TEPMOIMHAMUKE;

Hacoc KaMmoBckoro;

KaJIOPHMETPHI;

OapoMeTp-aHepOu I,

MICUXPOMETPBHI;

aMIepMeTPHI;

MYJIbTUMETPHI,

pUOOP IMEKTPONU3MEPUTENHHBIA MHOTO(DYHKIIMOHATBHBIN 43101,
BaTTMETP;

Mara3uHbl COIPOTUBICHUI H3MEPUTEIHHBIE;

osoxu muranus UDIITT-2;



— CTEH/I JIJIsl N3MEPEHUS TOKA 3aPSIKH/Pa3psIKi KOHICHCATOPA,

- MocTuk Cotu;

- CTEHJ| ISl UCCIECOBAHUSI MTapaMEeTPOB MPOCTEHIINX JIICKTPUYECKUX
Hemnei;

- Ha0Op KaTyIIeK UHIYKTUBHOCTH;

— ocumiorpadsl neyxkanaasusie MEI'EOH 15022;

- CTEHJI JIJISl UCCIIEIOBAHUSI DJIEKTPOMArHUTHBIX KOJICOaHU;

— TUMOBOM KOMIUIEKT ydueOHOro obopynoBanusi «I1oaynpoBoiHUKOBBIE
npuoops» 11T11-MP;

- u3MepuTens oceniennocty JT-1301,

- UCTOYHUKHU CBETA;

— yCTaHOBKa Jyisi HaOmoAeHus kosiell HpioToHa;

— yCTaHOBKa Jisi HaOmoAeHus: audpakiuy cBeTa Ha AUPPaKIIUOHHON
pelIeTKe;

— MOJISIPU3ATOPBI;

- ONTUYECKUN TUPOMETD;

— CTEH/I JJIsl UCCJIEIOBaHUsI BHYTPEHHETO U BHelIHero ¢hoTod pdekra;

— CIIEKTPOMETD;

- CTEH/ JJIsl UCCJIEIOBAHUS SIBJICHUS PAAUOAKTUBHOCTH;

- prOOp IEKTPOU3IMEPUTENBHBIN MHOTO(YHKIIMOHATBHBIN 43101

[Tomemenne (UnTanpHBIN 3a11) U1l CAMOCTOSITEILHON pabOTHI C BBIXOJIOM B
ceth «/HTEpHET» W JOCTYNOM B JJIEKTPOHHO-OMOIMOTEUHBIE CHUCTEMBI U DJIEK-
TPOHHO-UH(POPMAITMOHHYIO CPEay, YKOMIUICKTOBAaHHOE CIEAYIOIUM 000pyI0Ba-
HUEM:

- MePCOHAIBHBIE KOMIIBIOTEPHI C YCTaHOBJEHHBIM 110, noakioYeHHbIe
k cetu UuTepner — 10 mr.;

- MIPUHTED;

- MarHUTHO-MapKepHas JOCKa;

- MIEPEHOCHBIE KOJIOHKH;

— MEPEHOCHON MUKPO(OH.

10 METOJAMYECKHUE YKA3AHUS U151 OBYYAIOLLIMXCS IO
OCBOEHMUIO JUCHUIJIUHBI

[To mucrumnae «®U3MKay YUTAIOTCS JIEKIMH, TPOBOISTCS MPAKTHUECKHUE
3aHATHS U JIA0OpaTOPHBIE PAOOTHI.

OcCHOBOW W3yYeHUS TUCIUTUIMHBI SBIISIOTCS JICKIIMH, Ha KOTOPBIX H3JIara-
I0TCSI HauOoJIee CYIIECTBEHHBIE U TPYJHBIE BOMPOCHI, a TAKKE BOMPOCHI, HE Ha-
IIe/IIIMe OTPAXKEHUS B YICOHOU JTUTEpaType.

[TpakTuueckue 3aHATHS HAMpaBICHB HAa MPUOOPETEHHUE MPAKTUYCCKUX Ha-
BBIKOB PEIICHUS 3a7a4. 3aHATHS MPOBOASTCS MyTEM PEIICHUS] KOHKPETHBIX 3a/1a4 B
aynuropun. PaccMaTpuBaroTCss OCHOBHBIC THITBI 32/1a4 U METOJIbI MX PEIICHHUS.

JlaGopaTopHbie paOOTHI BBHIMOIHIIOTCS Ha J1a00paTOpHOM O00OpPYIOBAaHUU B
COOTBETCTBUH C METOJIMKAMH, TPUBEICHHBIMH B YKa3aHHSIX K BBITIOJHEHHUIO padoT.



Bun yueOGHbIX
3aHATUH

JleATeIbHOCTh CTYIEHTa

Jlexusa

Hanucanue koHCIeKTa JIEKIUI: KpaTKO, CXeMAaTUYHO, IOCIEI0BATEIBHO
(uKCUPOBaTH OCHOBHBIE MOJIOKEHHS, BHIBOJIbI, (POPMYIUPOBKH, 000OIICHNUS;
MIOMEYaTh BaXKHbIE MBICIIU, BBIJEIIAThH KIIOUEBbIE C10Ba, TepMUHBL. [IpoBepka
TEPMHUHOB, TOHATHI C TOMOIIBIO SHIUKIIONEINI, CIIOBAPEH, CIPABOYHUKOB C
BBINKUCHIBAHUEM TOJIKOBAaHUHN B TeTpaab. O003HaUeHHE BONPOCOB, TEPMUHOB,
MaTepHala, KOTOpPbIE BBI3BIBAIOT TPYIHOCTH, MTOMCK OTBETOB B PEKOMEHIYe-
Moi nureparype. Ecium camocTosTenbHO HE ynaeTcst pa3oOparbCcsi B Mare-
puaine, Heo0XoauMo chopMyTHUPOBATH BOIPOC U 3a7aTh MPENOoaBaTeI0 Ha
JIEKIMH WIKA HAa IPAKTUYECKOM 3aHSATHH.

[IpakTrueckoe
3aHsTHE

[TpakTrueckuie 3aHATHS HAMpaBieHbl Ha TPHOOPETCHHE NPAKTHYCCKUX
HaBBIKOB pEIICHUS 3a/ad. 3aHsITHs MPOBOASTCS MyTEM PEIICHUS KOHKPETHBIX
MIPUMEPOB 3a/1a4u B ayAUTOpuHU. PaccmaTpuBaroTCsi OCHOBHBIE THIIBI 334a4 U Me-
TOJUKH UX PEIICHHUI.

JlaGoparopHas
paborta

JlaGopaTopHbie pabOTHl HampaBlieHbl Ha MPHOOpETEHHE HABBIKOB MPOBE-
neHus: U3NIECKOT0 SKCIEPUMEHTa, 00pabOTKH pe3yIbTaToB, OLIEHKU TOTpell-
HOCTU U3MepeHuid. Ha 3aHaTusx 1abopaTopHOro NpakTUKyMa UAET MPAKTHYECKU
WHIWBUAYyalbHas paboTa ¢ KaxabM CTyAeHTOM. CTYIEHTHI MOJy4aroT JKCIe-
pPUMEHTAIbHbIC TOATBEPXKACHUS M3ydaeMbIX (U3UUecKuX 3akoHOB. OOcyxia-
I0TCA M aHAJIM3UPYIOTCS MOIYYEHHBIE Pe3yabTaThl. B psane ciaydaeB npoBoaarcs
uccieioBaHusa (U3NYECKUX SBJICHUI C HCIOJIb30BAHUEM KOMIBIOTEPHOIO MO-
nenupoBanus. [lepen BelosHEHHEM pabOTHI IPOBEPSIETCSI TOTOBHOCTh CTYICHTA
K €€ BBIIOJIHEHUIO, a Hocsie ohopMiIeHus! pabOThI IPOBOIUTCS €€ 3allUTa.

CaMocTosTenbHast
pabota

CamocTtosTenpHas paboTa CTYACHTOB CIIOCOOCTBYET TIIyOOKOMY YC-
BOCHHS y4yeOHOro Marepualia U pa3BUTHIO HABBIKOB caMooOpa3oBaHus. Ca-
MOCTOSITEIbHAS Pad0Ta MPEATIONIAraeT CISIYIOIINE COCTABIISIONINE:

- paboTa ¢ TeKkcTaMH: Y4eOHUKAMH, CIPABOYHUKAMHU, TOTOTHUTEILHON
JINTEPATYPO, C KOHCIIEKTAMU JIEKIIUH;

- BBITIOJTHEHUE JIOMAIIIHUX 33/IaHU 10 PEIICHHUIO 3a/1aY;

- paboTa HaJl TeMaMH TSl CAMOCTOSTEIIEHOTO N3YYCHUS;

- y4acTue B CTYJACHUECKUX HAayYHBIX KOHPEPEHIUAX, OMUMITHAIAX;

- IOATOTOBKA K HpOMe)I(YTOqHOﬁ arrecranuu.

IToaroroBka k
IIPOMEKYTOUYHON
aTTeCTalluU

["'0TOBUTHCS K IPOMEKYTOUHON aTTECTALlUU CIEyeT CUCTEMAaTHYECKH, B
TCYCHHUEC BCCro CEMECTpa. NuTencuBHas IIoAroTOBKa OOJIDKHA HadaTbCsa HE
M03/IHEE, YeM 3a MECSI-TIOoJITopa A0 MPOMEXYTOUHOW arrectanuu. JaHHbIe
nepesl 3K3aMEHOM, 3a4€TOM C OIIEHKOM, PK3aMEHOM TpH JHSA 3(PPEeKTUBHEE
BCEr0 MCI0JIb30BaTh JJIs NOBTOPEHMSI U CUCTEMATH3AIMM MaTepHala.
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