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1. IlepeyeHb K0OJ0B KOMIIETEHIUIi, (POPMHUPYEMBIX THCHUIIHHON B Npoiecce 0CBOEHUA

o0pa3oBaTeIbHON NPOTrPaAMMBbI

I'pynna komnereHui Kon
Kareropusi komnereHumi
YHuBepcaibHbie CucreMHOE ¥ KpUTUUECKOE YK-1
MBIIICHHE
Ob6menpodeccuoHaabHbIE [Ipumenenue OIIK-1
dyHIaMEHTAIbHBIX 3HAHUN

2. KoMmnerenuuu n HHAUKATOPDbI HX JOCTUKCHUN

TIOUCK, KpUTUYECKUH aHaH3
Y CHHTE3 HHPOpMaLnH,
NPUMEHSTh CUCTEMHBIH
MOJIXO/ JUIsl PELICHUS
MIOCTABJICHHBIX 33J1a4

Kon ®opmyaupoBKa NHaukaTopbl 10CTHKEHUS] KOMITETeHIIMT
KOMIIeTEeHIHH KOMIIETEeHIHH
YK-1 CrniocobeH oCcylecTBIATh VYK-1.1 3nare: Mmetoauku c6opa u 06paboTKH

MH(POPMALIUY; aKTyaJlbHbIE POCCUHCKUE U
3apyOexHble HCTOYHUKU MH(POpMaLUH B cepe
npogecCHOHAIBHOM e TebHOCTH; METOJ
CUCTEMHOI'0 aHaJIu3a

VYK-1.2 YMerb: npUMeHSATh METOJUKH TTOMCKa,
cbopa 1 06paboTKH nH(pOpMAIHH;
OCYILECTBIATh KPUTUUECKUHN aHATIU3 U CUHTE3
UH(POPMALINH, TTOJTyYCHHOH U3 pa3sHbIX
UCTOYHUKOB

YK-1.3 Brazgers: MeTo1aMu TIOMCKa, cOopa
00pabOTKH, KPUTUUECKOTO aHAJIN3a U CUHTE3a
nH(POPMAIINN; METOIUKON CHCTEMHOTO
10/J1X0/1a JIJIs peIIeHUs] MOCTAaBJICHHBIX 3a7a4

OIIK-1 CrniocobeH pemaTh 3a1a4u
npodeccnoHanbHOM
ACATCIIbHOCTU IMIPUMCHAA
METOJIbl MOJICTTUPOBAHUS,
MaTeMaTHYECKOTO aHaAIIN3a,
€CTECTBCHHOHAYYHBIC U

oOIIenHKEHEPHBIEC 3HAHUS

OIIK-1.13HaTh: BEpOSITHOCTHO- CTATUCTUYECKHE
METO/1bl 00pabOTKH TaHHBIX; METOJIUKY
00pabOTKN IKCIEPUMEHTAIBHBIX TAHHBIX
MaTeMaTHYECKUMH CIIoco0aMu

OIIK-1.2YMeTh: NpUMEHSATh BEPOSATHOCTHO-
CTaTUCTHUYECKUE METO/Ibl 00paOOTKHU JaHHBIX;
METOJIUKY 00paOOTKH IKCIEPUMEHTAIbHBIX
JAHHBIX MaTeMaTHYECKUMH CIOco0aMH

OIIK-1.3Bnaners: HaBbIKAMM  NPUMEHEHUS
BEPOSTHOCTHO-CTaTUCTUYECKUX METO/IOB
00pabOTKM JaHHBIX; METOAUKONW 00pabOTKH
9KCHEPUMEHTATBHBIX JTAHHBIX

MaTeMAaTHUYECKUMHU CIIOCO0aMU

3. Onucanue IJIAHUPYEMBbIX Pe3yJabTATOB 00yYeHHS MO JUCHHUIJIMHE H KPUTEPHEB OLEHKH

pe3yJibTaTOB 00y4eHHs MO IMCHHUILINHE

3.1. Onucanue MiIaHUPYeMbIX pe3yabTaTOB 00YUYEHUs O AUCIUIIINHE
[Inanupyemble pe3ynbTaThl OOY4YEHHsS IO AMCUUIUIMHE MPEACTaBICHbl JECKPUIITOPaMU

(3HAHUS, YMEHHUS, HABBIKU)




JeckpunTopsl

3HaTh YmMmerhb Baanern
MO THCHHIJIHHE
Kon YK-1

KOMIeTEeHIHH
OCHOBHBIC 3aKOHBI | peliaTbh OCHOBHOM KpYT | HABBIKAMU TPUMEHCHHUS
buznuecKux 3amaq K peallbHBIM MpoIeccaM
MPOIIECCOB, npodeCCHOHATLHON OIKCATEIbHBIX,
3aKOHOMEPHOCTH cdepsl, WCIIOJIB3YS | MOACITUPYIOLITUX u
SIBIICHHI ¥ TIPOIIECCOB, | OCHOBHBIE 3HAHUS | HCCIIEIOBATEIbCKUX
OITHCHIBAEMBIX Pa3ITMYHBIX pa3nenoB | BOBMOXKHOCTEH — Teopuu
(bu3mIeCKUMHU (10737041 bu3uKn
METOJIaMuU u
MOJIEIISIMU

Kon OIIK-1

KOMIEeTEeHIUH
OCHOBBI TIPOBEJICHUS | IUIAHUPOBATH, METOJIOJIOTUEH aHajm3a
IKCIIEPUMEHTAIBHBIX | IPOTHO3UPOBATH U | U CHHTE3a pPe3yJbTaTOB
WCCIIEIOBaHHIA Ha | IPOBOJUTH (UUYECKUE | IKCIIEPUMEHTAIBHBIX
OCHOBE (PU3MYECKUX | HCCIICTOBAHUS (buznuecKux
3aKOHOMEPHOCTEH AKCIICPUMEHTAIBHBIC WM | HCCIICIOBAHUI

TEOPETUICCKHE

4. MecTO IMCUMIJIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl
JlucuunirHa OTHOCUTCS K 00513aTeJIbHONM YyacTu yuyeOHOro miaHa o0pa3oBaTeIbHON MPOrpaMMBl.
JlaHHas QUCLMIUIMHA B3aMMOCBS3aHa C JPYTMMHU JUCLUIUIMHAMH, TAKUMHU Kak «Marematukay,
«OKOHOMHUKO-MaTEMaTUYECKUE METOBI U MOJIEITMPOBAHUEY U JIP.

B pamkax ocBoeHus mporpaMMbl OakanaBpHaTa BHITYCKHUKH FOTOBSTCS K PELLICHUIO 3a1a4
npoecCHOHANBHOM JESTENTbHOCTH CIIEAYIOIIUX TUIIOB: TEXHOJOTMYECKUN U OpraHU3allOHHO-

yTpaBJI€HYECKHUH.

[Ipodune (HampaBiIeHHOCTH) MPOrPaMMbl YCTAaHOBJIEHA ITyTeM €€ OpHUeHTaluu Ha chepy
npodecCHOHATBHOM 1A TETbHOCTH BBIITYCKHUKOB.

5. O0bpeM IMCHUILINHDI

Buowi yueonou pabomot Dopma obyuenus

Ounasn

OO0uasi Tpy10€eMKOCTh: 3aU€THBIE 4/144

€IMHUIIBI/9achl

KonraktHasi pabora:

3aHsATUA JEKIIMOHHOIO TUIIA 18

3aHATHS CEMUHAPCKOTO TUTIA 36

[TpoMexyTouHas aTTecTalus: IK3aMeH 9

CamocrosiTesibHas padora (CPC) 81

6. ConeprkaHue TUCHUILIMHBI (MOIYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM / pa3aeiam ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJMYeCTBA aKA/IeMUYEeCKUX YACOB U BUI0B YUeOHBIX




3aHATHNA

6.1.PacnpeneneHue 4acoB 1o paszenam/TeMaM u BUJaM paboThI
6.1.1. Ounas popma oOydeHHSA

Buabi yueOHoli padoTsl (B 4acax)
Ne Paznen/Tema
.y KonrakTHass pabora
. 3ansaTus 3aHATHSA CEMHUHAPCKOIO THIIA Camoct
JIEKIMOHHOI'0 0sITeJIbH
THIIA ast
Jexyuu | Huvie | Ipakm | Cemun | Jlabop | Huvie | padora
VueOHbl| uyecku | apol amopH
e e bie
3auamy| 3auamu pabom
5 A bl
Kiraccnueckas mexanuka 8
1 2
1.
5 Kunemaruka TBEpI0TO 1 5 8
Tena
DNEeKTPUYECTBO U 8
3. | marnerusm 2 4
DNeKTPOIUHAMHKA 2 4 8
4.
OnTuka 4 8
2
5.
MonekynsipHas puznka 9 4 8
6.
TepmoauHamMuka 9 4 8
7.
Konebanus u BOIHBI 2 4 8
8.
Teopus oTHOCUTETBHOCTH 2 4 8
9.
10. KBanToBas u saepHas 2 4 9
¢bu3uka
IIpomexxyrounas 9
aTTecTanus
Hroro 18 | | 36 | | ] R
6.2.IIporpaMma JUCIUIUIMHBL, CTPYKTYPHUPOBAaHHAS IO TeMaM / pa3JienaM
6.2.1. ConaepkaHue JTEKIIMOHHOTO Kypca
Ne HaumeHnoBaHue TeMbl CoaepikaHue JIEKIIHOHHOTO 3aHATHUS
n/n (pa3aena) AUCHMILIMHBI
1. Krnaccuueckast MmexaHuka Kunemarnka MatepuanbHOW Touku. OmpeneneHue

MarepuaibHOM TOUKK. Cucrembl KoopauHar. Paaumyc-
BEKTOP, BEKTOpP CKOpPOCTH, BEKTOp YCKOPEHHS H CBS3b
Mexny HUMU. Tpaektopus. CucTemMbl OTCYETa U MPUHLIUIL
OoTHOCUTENbHOCTH ['amuies. JIBMKEHHE T1I0 MPSAMOM.
PaBHOyCKOpeHHOE JIBIDKCHHE. OGmmas dbopmyna
pPaBHOYCKOPEHHOI'O JBM)KEHUSI M CIEICTBUS W3 HEE.




JIBrkeHHEe 10 OKpY:KHOCTU. LleHTpocTpeMHTENbHOE U
TaHreHI1aabHoe yckopeHus. KorebGaTenbHoe IBHXKEHUE.
Junamuka marepuanbHoil Touku. Cuibl. Kimaccudukarms
cunl B MexaHuke. 3akoHbl Hprorona. JIBuxkeHue
MaTepHaATbHON TOUKH B I0JI€ TSHKECTH BOJIM3H MTOBEPXHOCTH
3emiu. 3akoH ['yka. [[BukeHue maTepuaibHOM TOYKH MO
neiicteuem cuibl  ynpyroctd. Cuna tpenus. Cuia
CONIPOTHUBJIEHUS  raza M  JKHOKOCTH.  JIBHKeHue
MaTEpUaJIbHOM TOYKM B NPUCYTCTBUU CUJI TPEHUS WIH
COIIPOTHBJIEHUS. 3aKOH BCEMUPHOI'O TArOTEHUs. J[BI>KEeHNE
HeOecHBIX TeJ. 3aKOHBI COXpaHeHHs. MMmynabc Tena u
HMITYJIbC CHJIbL. BTopoit 3akon HeroToHa B popme 3akoHa
COXpPaHEHHUs UMITyJIbCa AJI MaTepuaibHOl Touku. Cucrema
MaTepHaiabHbBIX TodeK. lleHTp wMacc. BHyTpeHHue u
BHEIIHUE CUJIbl. BBIBOJ 3aKOHA COXpaHEHUs MUMITYJIbCa JIIs
CHUCTEMBl MAaTEPUAIBHBIX TOYEK M3 2-r0 U 3-r0 3aKOHOB
Hprorona. @opMysmpoBKa 3aKOHa COXPAaHEHHUs MMITYJIbCA.
CrnenctBusl U3 3aKOHAa COXpaHEHUs uMmIyibca. [Ipumepsl
pelIeHns 3aa4 ¢ IOMOILBIO 3aKOHA COXPAHEHUS UMITYJIbCa.
Kunernueckass sHeprus maTrepualbHOM TOYKM U pabota
cuiiel. Bropoii 3akon Hetorona B hopme cBA3M U3MEHEHHUS
KMHETUYECKOM PHEPruM MaTepUuaJbHOM TOYKH C paboToi
CHJIbl. 3aBUCUMOCTb pabOThl OT IyTH HHTEIPUPOBAHMSL.
KoHcepBatuBHble U n1uccunaTuBHble cuiibl. [loTeHnmanbHas
JHEprus MaTepuanbHONM TOYKH. DOpPMYIMpPOBKA 3aKOHA
coxpaHeHus sHepruu. [loTeHuManpHas SHEprust B IOJE
TSDKECTH. YIpyras noTeHIManbHas 3Heprus. Pabora cuibl
Tpenust. IlpuMepsl perieHust 3agad ¢ NOMOIIbIO 3aKOHOB
COXpaHEHHsA WMIynbca MU HHepruu. IloTeHnmanbHOCTH
(yHIaMEHTaIbHBIX CUJ U (QYHIaMEHTAJIbHOCTh 3aKOHA
COXPAHEHHUs SHEPTUU

Kunemaruka TBCPAOTO TECJIa

TBepnoe Teno. OmpeneneHne TBEPAOrO Tela Kak
COBOKYIIHOCTH  MAaTEpUAIBHBIX TOYEK, COEAMHEHHBIX
OECKOHEUHO JKECTKUMHU CBA3SIMH. MOMEHT HHEPIHH.
MowmenT cuibl. MomeHT wuMmynbca. Bekropsl yria,
YIJIOBOTO YCKOPEHMSI M YIJIOBOM CKOpOCTH. BbIBOJ
YPaBHEHUH IBUKEHMS TBEPJOTO Tejla U3 3aKOHOB HproTOHA.
3aKkoH COXpaHEHMsI MOMEHTa umnyiabca. Kunernueckas
JHEPIUs TBEPAOro Teina. [IpumMepsl ABUKEHUS TBEPABIX TEIL.
O®usnueckuit MasTHUK. ['mpockon. IIpeneccust rupockorna.
Kapnanos nonsec. BimsHue cuil TpeHus Ha ABHXKEHHUS
TBEPAOro Tena. BBeneHWe B NMHAMHUKY CIUIOIIHBIX CpEZ.
WneanbHas kuakocTh B cTatuke. 3akoH Ilackans. 3akoH
Apxumena. Ilondarune o cmulomHOM cpene. YciuoBus
KOPPEKTHOCTH MOJEIU CIUIOIIHOM Cpeabl Uil peabHBIX
JKUJIKOCTEH W ra3oB. JlaMMHapHOE NBUKEHHE CIUIOIIHOM
cpenbl.  YpaBHeHue bepHymmn. Bsaskocts.  ®opmyna
[Tyazeitnsa. TypOynentnocts. Yncno Peltnonbca.

DIJIEKTPUYECTBO U
MarHeTu3m

OJIEKTpOCTaTUKA.  DJIEKTPUYECKHE  3apsapl U
anekTpuyeckoe none. 3akoH Kymona. HanpsskeHHOCTB
3NEeKTpUYecKoro mosst. HanpspkeHHOCTh MOJisl TOUYEYHOTO
3apsna. [Tpuntnun cynepriosunmn. CunoBbie TuHUN. PaboTa




IIpYM TepeMelleHny 3apsana B nose. [loTeHuuanbHOCTH
AJIEKTPUYECKOTO  MOJA.  DJIEKTPUUYECKUH  MOTEHIMAI.
KanubpoBka norenumana. [loteHuuan ToueyHoro 3apsaa.
IIoTok BexkTOpa uyepe3 3aMKHYTYIO NOBEPXHOCTb. TeopeMa
I'aycca. IIpumenenus teopemsl ['aycca. I1ose paBHOMEPHO
3apsHDKEHHON IIockocTu. llone BHYyTpuM M BHE IJIOCKOIO
KoHjeHcaropa. [lone BHyTpu W BHE 3apspKeHHOU cgepbl.
[Tone paBHOMepHO 3apsikeHHON HUTH. [lone BHYTpHU U BHE
PaBHOMEPHO 3apsDKEHHOro IIMHApa. [Ipumeps! perienus
3agad. Pacnpenenennsiii 3apsa. Teopema I'aycca B
muddepennmansHoii  popme  (ypaBHenue Ilyaccona).
Metainel ¥ AMDIEKTPUKUA B DJIEKTPUYECKOM  IIOJIE.
[IpoBOHMKY, TUAIEKTPUKH, IOIYIIPOBOAHUKH. MeabHbIe
U pealbHble MPOBOAHMKHU. MjeanbHbBII NIPOBOJHUK B
3JIEKTpUYECKOM ToJie. PeanbHbIl mpoBOAHUK (MeTami) B
INEeKTpUYeCKOM Mose. CKUH-CIIOM M BpEeMs pelaKcCaliu.
[Tonocts BHYTpHU MeTaJla. [TpuHIMIIBI
JJIEKTPOCTATUYECKOW JKpAaHUPOBKHU. IInOTHOCTH »HEprum
NEKTPUYECKOTO MOJIA. DHEPrus IUIOCKOTO KOHJEHCAaTopa.
DnexTpuyueckas eMKOCTbh CUCTEMBI U3 JIByX MPOBOJHUKOB.
OnexTpoTeXHUYECKne KOHJeHcaTopsl. llapamiensHoe u
[IOCJIEI0BATEIBHOE COEIMHEHUE KOHJICHCAaTOPOB.
OnexTpudeckuid Qunoib. JIumons B OJHOPOJHOM IIOJIE.
JIMDNIEeKTpUK  KaKk  CHCTeMa  CBSI3aHHBIX  JTUIIOJIEH.
JIMdIIEeKTpUK B 2JIEKTPUYECKOM Inojie. JManekTpuueckas
BOCHPUUMYHUBOCTh U JIUAJIEKTPUYECKAs IMPOHMUIIAEMOCTbD.
Konpencarop, 3amosHeHHbIM Au3IeKTpUKOM. [InoTHOCTH
SHEPrUM AIEKTPUUYECKOro MoJs B AudIeKTpuke. [lpumepst
pemieHns  3ajad.  OueKTpudeckuil  Tok.  Ilonsitue
NEKTPUYECKOTO TOKAa. EAMHMIIBI  M3MEpeHHs]  CHJIBI
INEKTPUYECKOTO TOKA. DJIEKTPUUECKUH TOK B MeTalliax,
KUAKOCTAX (2JEKTpoiuTax) U B miaazMe. ConpoTUBIEHHE
IIPOBOJHUKA. DNEKTPOTEXHUUECKUE PE3UCTOPBHL.
OnexkTpuueckas uenb. 3akoH OMma A ydacTKa LEMu.
Hcrounnkn Toka u 3akoH OMa JUIsi TIOJHOW IIETH.
[lapannenpHoe W MOCJHENOBaTEIbHOE  COEAMHEHHE
IIPOBOJHUKOB. bBecKOHEUYHBIE pPE3UCTOPHBIE  LIEMIOYKH.
Pa3BerBnennsle nenu. 3akoHsl Kuproga. MouiHocTs B 1ienu
IIOCTOSIHHOTO TOKa. MarHurocratuka. MarHuTHoe mnoe,
CO3/1aBaéMoO€  JIBIDKYIIMMCA  3apsaoM.  MaraurtHas
MHAYKIMs. ENMHALBI HalIpsSHKEHHOCTH MarHUTHOTO OIS U
MarHuTHOM  mHAykuuu. Cuma,  JeiicTByromas — Ha
JBIDKYIIUICS 3aps] B MarHuTHOM 1one. OdQeKTsl,
CBSI3aHHBIE C MarHUTHBIM mosieM. Dddext Xomra. Macc-
cnektpoMmetp. Cuiia, AelicTByIOIIasl HAa MPOBOJIHUK C TOKOM
B MarHUTHOM I10J1€. 3aKOH Amnepa. 3aMKHYTbIA TOK. CHJIbL,
NEHCTBYIOIIME HA PaMKy C TOKOM B MarHMTHOM IIOJIE.
MarsuTHbII TIOTOK M Teopema l'aycca i MarHUTHOTO
noyis. MarHuTHOe MoOJ€, CO34aBacMOE€ IPOBOJHUKOM C
TokoM. Ilpunnun cynepnosunuu. 3akoH buo-Casapa-
Jlanmaca. L{upKynsanuss MarHUTHOTO TOJS MO 3aMKHYTOMY
KOHTYpY. MarHuTHoe 1moje B ILIEHTpPEe KOJIbIa C TOKOM.




MarsuTtHoe moOJe HpPsAMOro MpoBoga. MarHuTHoe IoJe
BHYTpH cojieHOUa. [[T0THOCTh SHEPruy MarHUTHOTO TOJIS.
MarHuTHbeIE CBOICTBa BellleCTBa. MAarHUTHBIM JIHIIOJb.
OpueHTalnusgs MarHuTHOTO [IUINOJA B MAarHUTHOM TIOJIE.
DNEeKTPOH B MATHUTHOM TToJie. MaruuTHas npoHUIIAEMOCTh
BemiecTBa. I[[IOTHOCTH SHEPruM MarHUTHOrO TIOJISI B

BCIIIECCTBCE. I[I/IaMaI‘HeTI/I?;M )51 ImapaMaruCTu3M.
®eppomarnetnsm.  [lpumeHeHus  (eppOMarHeTHKOB.
DJIEKTPOMArHUTHI.

DNeKTpOIMHAMHUKA DJeKTpOMarHuTHas WHIYKIHS. CBsi3b

NEKTPUYECKOT0 M MarHutHoro mnosied. 3axoH dapanes.
B3aumnas uwHAYKIUS JOBYX KOHTYpOB. CaMOMHIYKITHS
(uHnykTuBHOCTB). MHaykTtuBHOCTH coseHonpa. OC

CaMOMHIYKIUH. DIEKTPOTEXHUYECKUE KaTyILIKH
MHIYKTUBHOCTH. Tpancdopmartopsr. I'eneparopsl
IIEPEMEHHOT O TOKa. ONEeKTpOABUTATEIIN. [enun

MEPEMEHHOTO TOKa. CBsI3b MEXIYy H3MEHSIONIMMUCS BO
BPEMEHU HAIPSDKEHHEM M TOKOM JJIsl KOHAEHCATOpa U JUis
KaTyIIKd WHIYKTUBHOCTU. VICTOYHHKH CHHYCOMJAILHOTO
HanpsbkeHus  (Toka). llemp  mepeMeHHOro  TOKa.
KommiekcHbie ammmuTyasl. KoMITieKCHbIE COPOTHBICHHS
(umrenancel). YacToTHblE 3aBUCHUMOCTH  HMIIEIAHCOB.
HyneBoit u 6ecKkOHEUHBI CyMMAapHBIH MMIIEJAHCHI. 3aKOH
Oma u 3akoHbl Kupxroda st nenu nepeMeHHOTro TOKa.
Konebarenpupii  kKoHTYp. COOCTBEHHBIC  KOJICOAHHSI.

3aryxaromue  konebGanus.  CoOcTBeHHass  4YacToTa,
XapaKTEepPUCTHUECKOE CONPOTHBICHHE M  JOOPOTHOCTH
KoJ1e0aTeIbHOTrO KOHTYpa. Pacnipoctpanenue

3JIEKTPOMArHUTHBIX KOJICOAHUU 10 JIECTHUYHOM CXEMe.
QunpTpanvsi HU3KUX M BBICOKMX 4YacToT. Ilepenmaromias
JVHUSA KaK MPEIeiIbHbIM CIIydail JIECTHUYHOM CXEMBI.
JIByxnpoBoaHas M KOAKCHAJIbHAs JUHUU. BosHOBOE
CONPOTUBJIEHHE M CKOPOCTh PACHPOCTPAHEHUS CHUTHAJIA.
Mertonabl 3alMTBl  OT YTE€UEK CUTHAJIOB. Y PaBHEHHUS
Makcsemta. Teopembl l'aycca i 2I€KTPUYECKOTO U
MAarHUTHOTO TOJIEN W 3aKOH 3JIEKTPOMArHUTHOM WHIYKIIMHU
Kak mnepBble 3 ypaBHeHMs MakcBemna. @uznueckoe
o0ocHOBaHME TOKa cMelleHus. YeTBepToe ypaBHEHUE
Makcgemta. IlomHoTa cucrteMbl ypaBHeHUM MakcBeiuia.
HennBapuanTtHOCTh ypaBHEeHHI MakcBemia OTHOCUTEIBHO
npeoOpa3oBaHUi lanunes u WHBAapUaHTHOCTh
OTHOCUTEIBHO npeoOpa3zoBaHui Jlopenua.
DNEeKTPOMarHUTHBIE BOJHBI. DJIEKTPOMATHUTHAS BOJIHA KaK
cieAacTBue  ypaBHeHnd ~— MakcBemna.  Ilmockas wm
chepuueckas BOJIHBI. MrHoBeHHas ¢baza.
Momnoxpomartuueckasi BosiHa. Hacrora. da3oBasi CKOpOCTh
BosiHbl. J[iinHa BosiHbL. BonHoBoi Bekrtop. I[lonstue o
JUCTIEPCUM W O TPYNIIOBOM  CKOPOCTH.  DHEprus,
IEpeHOCHMasl  JJIEKTPOMAarHUTHOW  BOJHOM.  Bekrop
[oittunra. [llkana 31eKTpOMarHUTHHIX BOJIH. OcoOeHHOCTH
BO3OYXKICHHS,  PACIpPOCTPAHEHUS M  PETUCTpAINH
AJIEKTPOMATHUTHBIX BOJIH PA3HBIX YACTOTHBIX JIMAMA30HOB.




3amura oT MIPOHUKHOBEHHUS HU3KOYAaCTOTHOTO,
panuouactotHoro, CBY, KBY, kBa3nontu4eckoro, OonTu4ec
KOTO, PEHTITEHOBCKOr0 ®  -m3iydeHuid.  CrocoOsl
3JIEKTPOMAarHUTHOM 3allUThl. PacrpocTpaHeHune BOJH B
npoctpanctBe. llpunmun [roiirenca. HWutepdepeHums
BoiH. KorepentHocts. Jludpaknus BoaH. Monmymsius
JNIEKTPOMArHUTHBIX KOJIeOaHMid. AHAIOroBas u UQpoBas
Moayisuus. KoawpoBaHue u  mepenada  CUTHAJIOB.
Iymomnomo6HbIe curHaIbl. MeTo bl 3aIuThl HH()OPMALIHH,
repeaaBaeMoi Ipy MOMOIIM 3JIEKTPOMAarHUTHBIX BOJIH.

Onruka

BonnoBas onrtuka. OcCOOEHHOCTHM ONTHYECKOIO
auamnasoHa JuiMH  BoyH.  CBer. EcTecTBeHHBIE U
HCKYCCTBEHHbIE MCTOYHUKU cBeTa. KorepeHTHOCTh cBerTa.
HNurepdepennus cBera. MuTepdepomerpbl. ATOMBI Kak
UCTOYHUKU cBeTa. CIOHTaHHOE U HMHAYLUPOBAHHOE
W3JIy4eHHE. Onrtnueckue PE30HATOPBL. Jlazepsl.
TexHnueckue npruMeHeHus jnasepoB. Judpakuus csera Ha
MaiblX oOTBepcTHsX. 3oHbl @penens. [udpaxunuonnas
pemerka. Ilomstme o ronorpaduu. [ ojorpammel.
Mopynsuusa cBera. PacnpocTpaHeHre CBETOBBIX BOJHOBBIX
nakeToB. ONTHYECKHE METOIBI Iepenadyd U 00paboTKH
unpopmanuu. ['eomerpuueckas  onTuka.  YCIOBUsA
MIPUMEHUMOCTH TreoMeTpuuyeckoil ontuku. OCHOBHBIE
noynoxeHus reomerpudeckoil ontuku. Ilpunnun depma.
[Ipenomnenne. Ilokasarens  mpenomuieHus.  JIMH3BL
@dopmysia TOHKOW JMH3bL. YBEJIWYEHUE U YMEHBIICHUE
nzobpaxkenuit. Cucrembr nmH3. Mukpockomn. Temeckor.
[Tepuckorn. IlonHoe BHyTpeHHEee oTpaxeHue. ONTOBOIOKHO.
PacripocTpaHeHne CBETOBBIX CUTHAJIOB IO ONTOBOJIOKHY.

MonexyssipHas Gpusnka

MonexynsipHas ¢usuka. OCHOBHBIE IOJOXKEHHUS
MOJIEKYJIAPHO-KUHETUYECKON TEOPUH. KommuecTBo
BeniecTBa. Mepa konuuecTBa Bemecrsa. Yucio Asoraapo.
CpenHsisi dSHeprusi M CpeJHEKBaApaTU4Has CKOPOCTh
Mousiekyn. JlaBnenue rasza. MpeanpHblii ras. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU TEOPHH.
Temneparypa.  Iloctosnnas ~ bosbivana.  CrocoObl
M3MEPEHUsT TeMIeparypsl. Pa3Hble IIKaubl TeMIieparyp.
[Mkana Ilenpcus. [kama KenpBuHa. AOCOMIOTHBIN HOJIB.
BriBog YpaBHEHUS MenneneeBa-Kiainepona.
YHuBepcalbHas ra3oBasi IOCTOSHHAS.

TepmoanHamuka

TepmonnHamuka. TepmoauHamMuueckoe
paBHOBECHE. KBasucraruueckue MIPOLIECCHI.
TepMoanHamuueckoe CoCcTosiHuE. Y paBHEeHUE MeHneneeBa-
Knaiinepona kak mpocreiilliee ypaBHEHHE COCTOSHHUSL.
N3orepmuueckuif, u300apuyeckuili U  H30XOPHUECKUU
mpoueccel. Jluarpammer  mporeccoB. Pabota, Temora,
BHYTpeHHsis1 dHeprus. IlepBoe Hayayo TepMOAMHAMUKH.
BuyTpeHHsiss 3Heprus uaeanbHOro rasa. TemioeMKOCTb.
Annabatudeckuil mporiecc. TepMOAMHAMUYECKUM ITHKIL.
TennoBeie Mamuubl. OOpaTHas TemjioBas MallldHA
(xonogunpHuk). KIIJ TemnoBoit mammubl. ['paduueckuit
cnocob pacuera KIIJI. [luxn Kapro un makcumansubiii KI1J]




TEIUIOBOM MAaIIMHBI. DHTPOMUS KaK (DYHKIUS COCTOSIHHSL.
O6parumble U HeoOpaTHMBIE TpoIecchl. Bo3pactanue
sHTponuu. BTopoe Havamo TepMoauHAMUKHU. ArperaTHbie
coctosiHus BemecTBa. @a3oBeie nepexo/ibl. PeasibHbIe ra3sl.
Hcnapenne n konaeHcauus. Haceimennsnii nap. Kunenue.
[1naBnenue u 3amep3anusi. CpoiicTBa xxuaKocTe. CBoiicTBa
TBEepbIX Teld. CHMMETPUsl KPUCTAJUIOB.

Konebanus u BOIHEI

Konebanus. Paznuunble koseOaTesbHbIE CUCTEMBI.
CpaBHEHHE MasTHHKA M JIEKTPHUYECKOTO KOJIeOATeTbHOTO
KoHTypa. [lepuon, yactora, gaza. CoOCTBEHHas 4acTOTa KaK
XapakTepucTuka  KosebarenbHOH — cuctembl.  OOmiee
ypaBHeHUEe  KojeOanuwii.  3aryxanue.  JloOpOTHOCTB.
XapaKkTepucTUIeCcKoe COIIPOTHUBIICHUE. CnoxHoe
KosnebaHue. BpeMeHHOe U 4YacTOTHOE IpeJCTABICHMUS.
Crextp xonebanusi. Psn @ypre u unrerpan @ypoe. CBsizb
BPEMEHHOW LIMPUHBI CUTHAJIA C €r0 YAaCTOTHOM IIMPHHOM.
CootHomieHue  HeompeneneHHocte. Bomnbl.  OOmiee
ypaBHEHHME BOJIHBL. AKYCTHYECKHE U 3JIEKTPOMAarHUTHBIC
BOJIHBI KaK YaCTHBIE ciTy4yan BoJH. Dasa, (a3oBas CKOPOCTb,
BOJIHOBOE 4YMCJO. 3BYK Kak aKycTH4YecKas BOJIHA.
XapakTepuCTUKH 3ByKa. PacripocTpaHeHne 3ByKa B pa3HbIX
cpeaax. OcnabieHue 3ByKa IpH MepexoJie U3 OJJHOU Cpe/ibl
B IpYTy10. AKyCTHUECKOE CONPOTUBIIEHUE cpebl. DopMmyiia
Panes. MeTtoipl akycTHUECKOI SKpaHUPOBKH U TOAABICHUS
yTedek 3BykKa. [lepeHoc sHeprum u nHbOpManuy BOTHAMHU
mo60# npupoabl. @a3oBas U rpyNnoBas CKOPOCTh BOJIHBI.
Crnekrp BosHbL. DneMeHTsl Dypbe-ontuku. HesaBucumocts
CKOPOCTH BOJIHBI O CKOPOCTH HcTOuHMKA. D dexT Horuiepa.
Texunueckue npumenenus 3¢ dexra Jomepa. Jlazepubie
rupockonsl. Oddext J[omnepa B pyHIaMEHTaAIbHBIX
Hay4yHBIX HccienoBaHusaX. KpacHoe cMmelieHne U Moelb
pacuupsronerncs BeeneHHo.

Teopust OTHOCUTENBEHOCTH

OCHOBHBIE  TIOJIOKEHHUS  CHEIUATBLHON  Teopuu
OTHOCUTENBHOCTHU. [HepIuanpHble CUCTEMBI  OTCYETA.
[TpeobpazoBanus ["anuies kak ocHOBa MexaHUKH HproTOHA.
[IpoTuBopeuns Mex 1y ypaBHEHUAMU MakcBesia v epBbIM
3akoHOM HbroToHa. OTBITHI 110 U3MEPEHHIO CKOPOCTH CBETA.
OmneiTel Maiikenbcona. He3aBUCHMOCTb CKOPOCTH CBETA OT
CKOPOCTH MCTOYHHKA. IlepBBII M BTOPOM MOCTYJIAThI
Ouinmreitna. [IpeoOpasoBanus Jlopenna. CnenctBus wu3
npeoOpa3zoBanuii JlopeHna: cokpaiienus JUIiH, yIJTHHEHUE
MIPOMEKYTKOB BPEMEHU, OTHOCUTEIIBHOCTD
OJTHOBPEMEHHOCTH. PEeNATHUBUCTCKUNA 3aKOH CIOXKEHUS
CKopocTel. PenstuBucTcKas OuHamMuKa. PensTUBUCTCKUN
umnyibc. PemaruBucrckas wmacca. IlomnHas sHeprus
MarepuaibHOM TOUKH. ODHEpPrusi IMOKOs MaTepHalbHOU
TOYKH. WNHrepBai. WMHBapraHTHOCTB MHTEpBaJa.
IIpoctpancTBO-Bpemsa.  IIpoctpancTtBO  MMHKOBCKOTO.
[TprunHHO-CIIEICTBEHHBIE CBSI3U M MPUHIUIT IPUYUHHOCTH.
[MonsiTne 00  oOmield  TeOpUM  OTHOCUTEIHLHOCTH.
Heunepuuaneusie cucteMbl oTcyera. ['paBuTanimoHHas u
nHepTHas mMacchl. TpeTuil noctynat DHHIITEHHA (IPUHLINIT




SKBUBAJIEHTHOCTH). ['paBuTanimonHoe HUCKPUBJICHHUE
MPOCTPAHCTBA BpPEMEHHU. JIBW)KEHHE IO TI'e0/Ie3UYeCKUM
JUHUSIM B MCKPHUBIIEHHOM IIPOCTPAHCTBE BpeMeHU. CBs3b
oOmell TEOpuHu OTHOCHTEIBHOCTH C AacTPOHOMHEH U
KOCMOJIOTHEH.

10.

KBanToBas u sinepHas
¢dusnka

KBanToBass mexanuka. MecTto  KiIacCM4eCcKOM
(U3HUKYN, TEOPUH OTHOCUTEIBHOCTH M KBAHTOBOW MEXaHHUKHU
B oOmel kapTuHe Mupa. HM3mydyeHwe uyepHOro Tena.
l'mnore3a Ilmanka. Ilocrosnnas Ilmanka. POTOH Kak
puUMep KBaHTOBOrO oO0bekTa. [ludpakius 3IeKTPOHOB.
DNEeKTPOH KaK IMpUMep KBaHTOBOTO 00beKkTa. BomHOBBIE U
KOPIYCKYJISIpHbIE ~ CBOMCTBA  KBAHTOBBIX  OOBEKTOB.
N3mepenus cocTosiHUS KBAHTOBOTO 00beKTa. COOTHOIIEHHUE
HEONPENEIEHHOCTH KBaHTOBOM MEXaHUKH.
Heonpenenennocts KOOPJIMHATA-UMITYJIbC.
Heonpenenennocts sHeprusi-Bpemsi. BonHoBast QyHKums.
OmnepaTopsl KBaHTOBOM MEXAHUKH. YpaBHeHue
[penunrepa. KBantoBanue cCOCTOSAHMI B MOTEHLHAIBHON
same. [loreHumaneHplii Oapbep W TYHHEIBHBIH SPQEKT.
ATomHas 1 sigepHas Gusuka. SnepHas mosenb atoma. OnbIT
Pezepdopna. Crektpbr atomoB. BonHOBbIe (QyHKIHMH
9MeKTpoHOB B arome. OpOutanbHblii MomeHT. CHHH.
[punmun Ilaynu. Artomuble opoOutanu. Ilonstue 00
SHEPreTUYeCKUX  30HaX B Kpucramwie. Mertamibl
JTUDJICKTPUKA ¥ TOJYNPOBOJAHUKKA C TOYKHA 3PEHUS
KBaHTOBOI MexaHUKU. CBOICTBA aTOMHOIO sAJipa. DHEprus
CBSI3U. PannoakTuBHBIM pacman. PannoaktuBHOE
u3nyuenue. Jlerektopsl U go3umeTpbl. OcoOeHHOCTH -
pacnama. OcobeHHoctu -pacnana. Heirpuno. bamanc
SHEPTUM IIPU SAEPHBIX peakluusX. PaaroakTUBHBIN aHATU3.
SAnepnas SHEPreTHKa. OnemeHTapHas YyacTHIIa.
@yH/IaMEHTANIbHBIE ~ B3aUMOJEUCTBUS.  AHTHUYACTHUIIBL.
KBapku.

6.2.2. CopeprxkaHue MPAKTHYECKUX 3aHATHIA

HanmeHoBaHMe TeMBI
(pa3aesa) IMCUMILINHBI

Coaep:xaHue NPpaKTHYECKOI0 3aHATHSA

Knaccuueckas mexanuka

Kunemaruka MartepuanbHOW Touku. OnpeneneHue
MaTepuanbHod Touku. CucreMbl KoopauHar. Paguyc-
BEKTOP, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHUSI U CBSI3b MEXKLY
HuMu. Tpaekropusa. Cuctemsbl oTc4eTa W NPUHLUI
OTHOCHUTENBHOCTH ['ammnes. [IBukeHne 10 IpsSMOM.
PaBHOyCKOpEHHOE JBUJKCHHUE. Oomas ¢dopmyna
PAaBHOYCKOPEHHOTO JIBMOKEHUSI W CIEICTBUS U3 HEeE.
JIBrokeHHe 10 OKpYXHOCTH. LleHTpocTpeMHUTENbHOE U
TaHTeHLIMaJdbHOE YyckopeHus. KonebaTenbHoe ABHXEHHUE.
JuHamuka MatepuanbHoi ToukH. Cuibl. Kiaccuduxanms
cun B MexaHuke. 3akoHbl HbtotoHa.  [[BrkeHue
MaTepHabHOW TOYKH B I10JIE TSHDKECTH BOJIM3H MOBEPXHOCTH
3emsn. 3akoH ['yka. JIBuxkeHHe mMaTepualbHONW TOUKH O]




neiictBueM cwibl  ynpyroctd. Cuma  Tpenusa.  Cuia
CONPOTUBIIEHUA  Ta3a WU KUAKOCTH.  JIBHKeHHe
MaTEpUaJIbHOM TOYKM B HPUCYTCTBUM CWJI TPEHHUSA WIU
CONPOTUBIICHUA. 3aKOH BCEMUPHOTrO TArOTeHUs. J[BrKeHUe
HeOecHBIX Tesl. 3aKOHBI COXpaHeHHA. MMIynabc Tena u
uMIynsc cuiibl. Bropoit 3akon HeloroHa B ¢opme 3akoHa
COXpaHEHHUs UMIIyJbca JJi1 MaTepuanbHoi Touku. Crucrema
MarepuanbHbIX ToueK. LleHTp macc. BHyTpeHHue u BHEIIHuE
cwiibl. BpIBOJ] 3aKOHA COXpaHEHMsI UMITYJIbCA ISl CUCTEMBbI
MarepuaibHbIX TOYEK U3 2-r0 U 3-r0 3aKkOHOB HprOTOHA.
DopMyIMpOBKA 3aKOHA COXpaHEHUs uMynbca. CleaCcTBUS
13 3aKOHA COXpaHEeHMs uMItyibca. [Ipumepsl pemienns 3aaaud
C MOMOIIBIO 3aKOHA COXpaHEHMsI uMIysibca. Kunetnueckast
SHEPTHsi MaTepuajbHONW TOYkKM W paboTa cuibl. Bropoi
3akoH HproToHa B popme CBSI3M M3MEHEHUsI KHHETHUYECKOU
SHEPruu  MaTepHaIbHOM TOYKM €  paboTOil  CHJIBL
3aBUCUMOCT  PabOTBl  OT MYTU  HHTErPUPOBAHUS.
KoHcepBatusHble u auccunatuBHble cuiibl. [loTeHManpHas
SHEpPrusi MarepuasbHOil TOukd. DOpMyJIHpOBKA 3aKOHA
coxpaHeHus HsHepruu. lloTeHIuanbHas SHEpPrus B IOJE
TSOKECTH. YTpyras MOoTeHIMalbHas >Heprus. Paborta cuibl
Tpenust. [Ipumepsl pemieHus 3anad ¢ MOMOIIBIO 3aKOHOB
COXpaHEHHs wuMNyiabca U HHepruu. l[loTeHUHanbHOCTh
(GyHIAMEHTAIBHBIX CHJI W (YHAaMEHTAIHHOCTh 3aKOHA
COXpaHEHUs SHEPTUU

Kunemartuka TB Cpaoro Teiia

TBeproe Tteno. OnpeneneHue TBEPLOTO Tela Kak
COBOKYIIHOCTH  MAaT€pHUAIBHBIX TOYEK, COCIMHEHHBIX
OECKOHEYHO JKECTKUMH CBSI3IMH. MOMEHT HHEpIMH.
MomeHT cuibl. MoMmeHT wummynbca. Bektopel yria,
YyIIOBOTO YCKOPEHHS M YIJIOBOM CKOpOCTU. BbiBOA
YPaBHEHUH BUKEHHSI TBEPJIOTO Tea U3 3aKOHOB HerOTOHA.
3aKOH COXpaHEHUs MOMEHTa uMMyibca. KuHeTndeckas
SHEPrus TBepAOro Teina. [Ipumepsl ABUKEHUS TBEPABIX TEI.
Ousnueckuil MasTHUK. ['mpockomn. IIpeuneccus rupockomna.
KapnanoB mnoasec. BiusHue cun TpeHMs Ha JBHYKEHUS
TBEpAOro Tejla. BBeneHue B NMHAMHUKY CIUIOIIHBIX CPEZ.
WneanbHas xuIKoCTh B craTuke. 3akoH [lackansd. 3akoH
Apxumena. IloHsTne o0 CHJIOIIHOM cpene. Y CIOBUA
KOPPEKTHOCTH MOJENHU CIUIOIIHOM Cpelbl Ui peanbHBIX
JKUJIKOCTEH M ra3oB. JlaMmuHapHOE ABMKEHHE CIUIOLIHOW
cpenbl.  YpaBHenue bepnymm. Bsaskocts.  ®opmyna
[lyaseins. TypoynentHocTs. Yncno PeliHonbca.

DIIeKTPUUECTBO U
MarHeTu3m

DNEeKTpOCTaTUKA.  ODJEKTPUYECKUE  3apsiabl |
anekTpuyeckoe mnozie. 3akoH Kynona. HanpsxeHHOCTBH
aNeKTpuyeckoro moiis. Hamps:KeHHOCTh MOoJsl TOYEHYHOTO
3apsiaa. [Tpunnun cynepriosunuu. Cusnosble uHuM. Paborta
Nnpyu TmnepeMmenieHun 3apsga B mnotie. [loTeHnumanbHOCTh
MEKTPUYECKOTO  NOJA.  DJIEKTPUYECKMM  MOTEHIUAl.
KammbpoBka motenmumana. [loTeHman TodedHoro 3apsja.
[loTok BekTOpa uepe3 3aMKHYTYIO IOBEPXHOCTb. Teopema
l'aycca. I[Ipumenenns teopemsl ['aycca. Ilone paBHOMEpHO
3apsUKEHHOM TUIOCKOCTH. Ilosie BHYTpM M BHE IIIIOCKOTO




KoHzeHcaTtopa. [lone BHyTpuM M BHE 3apsHKEHHOH cgepbl.
[Tone paBHOMEpPHO 3aps>keHHON HUTH. [lone BHyTpU U BHE
PaBHOMEPHO 3apspKEHHOro mwinHapa. [Ipumepsr pemenus
3agady. Pacnpepenennbii 3apsin. Teopema [Taycca B
muddepernnmansHoii  popme  (ypaBHeHue Ilyaccona).
Metainel W OUDJIEKTPUKA B JJIEKTPUYECKOM  IIOJIE.
IIpoBOHMKH, TUAIEKTPUKH, IOJYIIPOBOAHUKH. MneanbHbie
U pealbHble INPOBOJHUKU. lneanpHeli HPOBOAHMK B
AJEKTPUYECKOM Toje. PeanbHbIl MPOBOAHMK (METaw1) B
NEeKTpuYecKoM 1moisie. CKHUH-CIION M BpEMsl PEIIaKCALUH.
ITonocts BHYTpHU MeTaina. [IpuHIMIIBI 2IEKTPOCTATUYECKON
9KpaHUPOBKU. [IIOTHOCTH 3HEPruM 3JIEKTPUYECKOrO MOJIS.
OHeprus MI0CKOro KOHAEHCAaTopa. DIEKTPUUYECKask EMKOCTh
CHUCTEMBl M3 [IBYX IIPOBOJHHUKOB. OJEKTPOTEXHUYECKUE
KoHJeHcaropsl.  [lapamiensHOE M MOCIEAOBATENIBHOE
COCIUHEHUE KOHJEHCATOPOB. OJIEKTPUYECKUM UIIOJIb.
Junons B OAHOPOAHOM Moje. JIMAJIEKTpPUK Kak CUCTEMa
CBSI3aHHBIX AUNOJEH. [IUANEKTPUK B BJIEKTPUUYECKOM MOJIE.
JusnexkTpudeckas BOCIPUUMYMBOCTD U JIUAJIEKTPUYECKAs
IIPOHULIAEMOCTb. Konnencarop, 3ar0JIHEHHBIN
JUAJIEKTPUKOM. [[IIOTHOCTE PHEPIUM IEKTPUYECKOTO IOJIS
B nuanekTpuke. [Ipumepsl pemienus 3aaay. DaeKTpUUECKUN
TOK. IloHATHE B51eKTpHYecKoro Toka. EnMuHUIbl n3MepeHus
CWJIBI DJIEKTPUYECKOI'O0 TOKAa. OJEKTPUYECKUH TOK B
MeTajulaX, KHUJIKOCTAX (AJIEKTPOJIMTaXx) U B IUIa3Me.
ConpoTuBieHHE  NPOBOJHUKA. DNEKTPOTEXHUYECKUE
pe3ucCTOphl. DIeKTpudeckas Lenb. 3akoH Oma [uis ydacTka
nenu. Mcrounuky TokKa M 3akoH OMa I IOJHOH IEIU.
[lapamnensHoe M MOCIENOBATEIBHOE  COEAMHEHHE
IIPOBOJIHUKOB.  bBECKOHEUYHBIE  PE3UCTOPHBIE  LIETOYKH.
PazperBienHble nenu. 3akons! Kuproga. MouHocTs B 1ienu
IIOCTOSIHHOTO TOKa. Marnuroctatuka. MarHutHoe moie,
CO3/aBacMO€  JBIKYIIMMCA  3apsAfgoM.  MarHuTHas
MHAYKIMS. EQuHUIB! HanpsyKeHHOCTH MarHUTHOTO TOJS U
MarHuTHoM  uHAykumu. Cuma,  geicTByrom@as — Ha
JOBUOKYIIMICS 3apsl B MarHutHoM mone. O(QexTsl,
CBSI3aHHBIE C MAarHUTHBIM mojeM. DddexT Xosmia. Macc-
cnektpometp. Cuna, AecTByIOIasi Ha MPOBOJHUK C TOKOM
B MarHUTHOM noJie. 3aKkoH Amnepa. 3aMKHYTBIH TOK. CHIIbl,
JEHCTBYIOIIME HA PAMKy C TOKOM B MarHUTHOM IIOJIE.
MarsuTHbI IOTOK U Teopema [ 'aycca 1711 MarHUTHOTO MOJIS.
MarnuTtHoEe 1oJIe, CO34aBa€MOE€ NIPOBOJHUKOM C TOKOM.
[Ipyamun cynepnosunuu. 3akoH buo-Caapa-Jlamnaca.
[upKynsauus MarHATHOTO MOJS MO 3aMKHYTOMY KOHTYDY.
MarautHoe 1noJjie B LIEHTPE KOJIbLla ¢ TOKOM. MarHuTHoe
IoJie  MpSAMOro MNpPoOBOAA. MAarHuTHoe TIoJI€ BHYTPH
coiseHouga. IIMOTHOCTH DSHEPrMM MAarHUTHOIO  IIOJIS.
MarauTHeIE CBOMCTBA BemecTBa. MarHWUTHBIM JTHUNOMb.
OpueHTanuss MarHUTHOIO JIMIIOJIE B MAarHUTHOM IIOJIE.
DNEeKTpPOH B MarHUTHOM MoJje. MarHutHasi MpOHHUIIAEMOCTb
BeuiecrBa. I[MOTHOCTE DBHEprMM MarHUTHOrO IMOJIA B
BEILIECTBE. JlnamarneTusm " ITapaMarHeTU3M.




deppoMarHeTUs3M. [IpumeHeHus (beppOMarHeTHKOB.
DJIEKTPOMArHUTHI.

DneKTpoauHaAMUKa

DneKTpOMarHuTHas UHIYKLUSA. Cas3b
JNEKTPUYECKOTO M MarHuTHoro mnoieil. 3akoH dapanes.
B3aumnas wuHaykuus AByX KOHTYypoB. CaMOMHIyKIUS
(MHAYKTUBHOCTB). MHAykTHBHOCTH  cojeHomma. OJIC
CaMOUHIYKIUH. DNEKTPOTEXHUYECKUE KaTYyILKH
WUHJYKTUBHOCTH. Tpanchopmaropsl. ['enepatopsl
IIEPEMEHHOTI0 TOKa. DJieKTpoBUraTenu. Llenu nepemeHHOro
Toka. CBS3b MEXAYy M3MEHSIOUIMMHUCS BO BpEMEHU
HaIpsDKEHUEM M TOKOM Ul KOHJEHCATopa U Ul KaTyIIKU
WHJYKTUBHOCTH. UcTtounuku CUHYCOMIaJIbHOTO
HanpspkeHus — (Ttoka).  Llemp  mepemeHHOro - ToKa.
KomrnekcHpie aMmuTyasl. KoMiiekcHbie COpOTUBIICHUS
(umnenancel).  YacToTHBIE 3aBUCUMOCTH  UMIIEJAHCOB.
HyneBoit u GeckOHEUHBI CyMMapHBIA UMITEAHCHI. 3aKOH
Oma u 3akonsl Kupxroda ms menu mnepeMeHHOrO TOKa.
Konebarenbubiit  koHTYp. CoOcTBeHHblE  KOjeOaHMs.

3aryxamomme  KoieOaHUs. CoOcTBeHHass ~ 4acToTa,
XapaKTEPUCTHYECKOE  COMPOTHUBIIEHHE H  JTOOPOTHOCTH
KOJICOATEeITbHOTO KOHTYpa. Pacnipoctpanenue

IEKTPOMArHUTHBIX KOJEOaHUM IO JIECTHUYHOHW CXeMe.
@unbTpanys HU3KMX M BBICOKMX 4acToT. llepenmaromas
JUHUS KaK TPEACIbHBIM Cllydail JIECTHUYHOM CXEMBI.
JIByXnpoBojHas W KOAaKCHalbHAas JIMHUM. BoJiHOBOE
COIIPOTHUBIIEHUE U CKOPOCTb pPAcCIpOCTPAaHEHMsS CUTHAJIA.
Meroasl 3amuTBl  OT yTE€UEK CUTHAJIOB. YPAaBHEHUS
Maxkcemna. Teopembl ['aycca Uil 2I€KTpUYECKOrO U
MAarHuTHOTO IOJIEN U 3aKOH AJIEKTPOMAarHUTHOM WHIYKIUHU
Kak mepBble 3 ypaBHeHus Makcsemia. ®dusndeckoe
o0OCHOBaHHME TOKa cMelleHus. YerBeproe ypaBHEHUE
Makcsemia. IlonHora cucreMsl ypaBHeHHM Makcseia.
HennBapuanTHOCTh ypaBHeHUN MakcBe1a OTHOCUTEIBHO
npeoOpa3oBaHuit lNanunes u MHBAapHUAHTHOCTh
OTHOCHUTEIIBHO npeoOpa3oBaHuit JlopeHua.
DNeKTPOMarHUTHHIE BOJIHBI. DJIEKTPOMAarHuTHasl BOJHA Kak
cieacTBue ypaBHeHui Makcseia. [Tnockas u cepuueckas
BOJIHBI. MrHoBeHHast (a3a. MoHOXpomaTHueckas BOJIHA.
UYacrtora. @a3zoBasg CKOPOCTb BOJHBL. JUJIMHA BOJHBI.
Bonnosoit Bektop. IloHsaTHEe 0 nucnepcun M 0 rpynIoBOn
CKOPOCTH. OHEprusi, NEPEeHOCHMas 3JIEKTPOMAarHUTHOU
BonHOW. Bekrtop Ilodtmara. Illkama 371€KTpOMarHUTHBIX
BOJIH. OCOOEHHOCTH BO30YKIEHMS, PAcCIpOCTPAHEHUS U
PEruCTpalMK 3JIEKTPOMAarHUTHBIX BOJIH Pa3HBIX YaCTOTHBIX
JMana3oHoB. 3aluTa OT IPOHUKHOBEHUS HU3KOYaCTOTHOTIO,
panunouactotHoro, CBY, KBY, kBa3nonTu4eckoro, OonTu4ec
KOro, pPEHTIeHOBCKOro H  -m3nydeHuil.  CrocoOsl
3JIEKTPOMAarHUTHOM 3amuThl. PacnpocTpaHeHue BOJH B
npoctpanctBe. [Ipunmun [oiirenca. MuTepdepenus BoH.
KorepeHTHOCTS. Hudpakums BOJIH. Monynsus
9JIEKTPOMArHUTHBIX KoJjeOaHuid. AHanoroBas M uudponas
monyisuns. KonampoBaHme W mepemada  CHUTHAJIOB.




Iymomnomo6HbIe curHaIbl. MeToAbl 3aluThl HHGOPMAITUH,
nepeaBaeMo UM P UM OMO N UAJIEKTPOMATHUTH
Bl X B O JI H.

Ontuka

BonnoBas ontuka. OCOOEHHOCTH ONTHYECKOTO
nuana3zoHa JuuH  BoiaH. CBer.  EcrtecTBeHHble U
HCKYCCTBEHHBbIE HCTOYHMKHU CBeTa. KOrepeHTHOCTh CBeTa.
Wutepdepenuus cera. Mutepdepomerpbl. ATOMBI Kak
UCTOYHUKKA cBeTa. CHIOHTAaHHOE M HHIAYLHMPOBAHHOE
U3JIy4CHHE. OnTuueckue PE30HATOPBL. Jlazepsl.
Texuuueckue npumeHenus jazepoB. Judpakuus cBeta Ha
MaibIX oTBepcTusix. 3oHbl Dpenens. udpaxiuoHHas
pemerka. [lonsitue o romorpaduu. ['onmorpaMmel.
Monaynsuusa cBera. PacnpocTpaHeHHE CBETOBBIX BOJIHOBBIX
nakeroB. Onruuyeckue MeTOAbl mepenaun U o0paboTKu
uHpopmanmu.  ['eomeTpuyeckas  ONTHUKA. Y CIOBHA
MIPUMEHUMOCTH  TF€OMETpHUYECKOM onTHKU. (OCHOBHBIE
MOJIO)KEHUA TreoMeTpuueckor ontuku. [Ipunmun depma.
[Ipenomnenne.  Ilokasarens  mpesnomiieHus.  JIMH3BIL
@opmysia TOHKOM JIMH3bl. YBEJIWYEHHE M YMECHBIICHUE
n3obpaxenuit. Cuctembl nuH3. Mukpockomn. Teneckor.
[lepuckomn. [TonHoe BHyTpeHHEE oTpaxeHue. ONTOBOJIOKHO.
PacnpocTpaneHne CBETOBBIX CUTHAJIOB 110 ONTOBOJIOKHY.

MonexymnsipHasi pu3uKa

Monexynsapuas ¢usnka. OCHOBHBIE TOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH. KonuuectBo
BelecTBa. Mepa KosiuuecTBa BeuecTBa. Yucno ABorajpo.
Cpennsis 3Heprus M CpPEIHEKBaJpaTU4YHAas CKOPOCTh
Monekyn. JlaBnenue raza. WneanbHbiii ra3. OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
Temmeparypa.  IloctosuHass ~ bompimana.  CriocoOb1
W3MEPEHUsT TeMIiepaTypbl. Pa3Hble MIKalbl TeMIepaTyp.
[lxana [enbcms. Ilkana KembBuHa. AOCOTIOTHBIM HOJIIb.
BriBon YpaBHEHUSA MenneneeBa-Kinaiinepona.
YHuBepcanbHas ra3oBasi IOCTOSTHHAS.

TepMmoauHamuka

TepMmoanHaMmuka. TepMOAMHAMUUYECKOE PAaBHOBECHE.
KBa3ucratnueckue  mpoIECCHI. TepmonnHamMuueckoe
cocrosiHue. YpaBHeHue MenpeneeBa-Knaiinepona Kak
MpOCTEUIIIee ypaBHEHUE COCTOsiHUS. M3oTepMuueckuid,
n300apHUeCKUil U N30XOpUYECKU Tpouecchl. Jlnarpammbl
npoueccoB. Pabota, Tennora, BHyTpeHHss sHeprus. [lepsoe
Ha4aJio TEpMOJIUHAMUKH. BHYTpEHHSs dHEprus HAealbHOTO
rasa. TermmoeMKoCTb. AnnabaTuyeckuii nporecc.
Tepmoaunamuueckuit ki, TertoBele MamuHbl. OOpaTHas
TerioBas MammHa  (xonomwibHuk).  KIIJ[  temmosoit
MaiuHsl. ['padudecknii cnoco6 pacuyera KIIJI. Hukn Kapuo
n MakcumanbHbId KIIJI TemnoBoil MammHbl. DHTPONUS Kak
¢ynkuus  cocrosHus. OOpatumble U HeoOpaTHUMbIE
nponeccsl. Bospacramme sHTpornmu. Bropoe Hawano
TEPMOAVMHAMMKHU.  ArperaTHbleé COCTOSIHMSI — BEILECTBA.
@®azoBble mepexoabl. PeanpHble rasel. Mcnmapenue u
koHaeHcauus. Haceimennsiii nap. Kunenue. Ilnasnenue n
3amep3anus. CBorcTBa kuaKocTe. CBOWCTBA TBEP/BIX TEII.
CuMMeTpHs KpUCTAJLIOB.




Kosiebanus 1 BoaHBI

Konebanus. Paznuunble KoeOaTenbHBIE CHUCTEMBI.
CpaBHeHHE MasTHHKA U AJIEKTPUUYECKOTO KO0JIeOaTeTbHOTO
KoHTypa. [lepuox, yactora, ¢aza. CoOcTBeHHAs YaCTOTA KaK
XapaKTepucThKa  KonebartenbHOM  cuctembl.  OOiee
ypaBHeHHe  koneOanmii.  3aryxaHue.  JloOpPOTHOCTE.
XapakTepucTUIecKoe COIIPOTHUBIICHUE. CrnoxHoe
KojeOaHue. BpeMeHHOE M YacTOTHOE MPEACTABIICHUS.
Crnextp xonebanus. Psang dypee u unTerpan @ypre. CBszb
BPEMEHHOM HIMPUHBI CUTHAJNA C €r0 YaCTOTHOW LIUPHUHOM.
CooTHomieHue  HeompeaeneHHocTe.  Bomupl.  OOmiee
ypaBHEHHE BOJIHBI. AKYCTHYECKHE W JJICKTPOMATrHUTHBIC
BOJIHBI KaK 4acTHbIE ciiydau BosiH. Daza, pa3oBasi ckopocTh,
BOJIHOBOE YHCJIO. 3BYK KakK aKyCTUYecKas BOJIHA.
XapakTepucTUKH 3ByKa. PacnpocTpaneHue 3Byka B pa3HbIX
cpenax. OcnabneHue 3ByKa Ipu Mepexo/ie U3 OJJHOM cpebl B
JIpyryro. AKyCTHYECKOe COMpoTHBIEHUE cpelsl. Dopmyna
Panes. Metoapl akyCTH4ECKON SKPAaHUPOBKU U IOJABICHUS
yreuek 3ByKa. [lepeHoc sHeprum u MHPOpMAIMK BOJIHAMU
mo0oii npuposl. dDa3oBas U rpynmnoBas CKOPOCTb BOJHBI.
Crektp BoHBI. DneMeHTh Dyphe-onTuku. HezaBUCHMOCTh
CKOPOCTH BOJIHBI O CKOpocTH ucTouHHuKa. D ekt Homnepa.
Texunueckue mpumeHeHus 3ddexra Jlorrepa. JlazepHbie
rupockonbl.  Oddekr Jlomnepa B PyHIaMEHTAIbHBIX
Hay4yHBIX HUcclieoBaHusX. KpacHoe cmelleHue u MOJEb
paciupsronierics BeeneHHoi.

Teopnﬂ OTHOCUTCIBHOCTHU

OcHOBHBIE  IIOJIOKEHHs ~ CIIELMAJIbHOW  TEOpUHU
OTHOCHUTEIIBHOCTH. VIHepuuanbHbIE CHCTEMBI OTCYETA.
[IpeoOpaszoBanus ["anuines kak ocHOBa MexaHUKU HbroTOHA.
[IpoTuBOpEunss MeK1y ypaBHEHUsIMU MakcBeiia U IIepBbIM
3aKk0HOM HproToHa. OTBITEI 10 U3MEPEHUIO CKOPOCTH CBETA.
OmnbiTel Maiikenscona. He3aBUCMMOCTE CKOPOCTH CBETa OT
CKOpOCTH HCTOYHUKA. IlepBBII W BTOPOM IIOCTYJIATHI
Oitamreiina. [IpeobpazoBanust Jlopenna. CnenctBus w3
npeoOpa3oBanuil JlopeHna: cokpaiieHus JUIMH, YAJTUHEHNEe
MIPOMEKYTKOB BPEMEHHU, OTHOCHUTEIIBHOCTD
OJIHOBPEMEHHOCTH. PENATUBUCTCKUI 3aKOH  CIIOXKEHUS
CKopocTel. PemaTHBUCTCKas IUHaMHKa. PelnsTUBUCTCKUI
nMmiynsc.  PensatuBucrckas wmacca.  Ilonnas  sHeprus
MaTEpUAIbHOM TOYKM. OHEpPrus IOKOS MaTepualbHOU
TOYKH. WNHtepBai. NHBapuaHTHOCTH HHTEpBaa.
IIpoctpanctBO-BpeMsa.  IIpoctpanctBo  MMHKOBCKOTO.
[IprYMHHO-CIIEACTBEHHBIE CBSA3M W MPHUHIMI IPUYMHHOCTH.
Ilonatne 00  oOmeil  TeopuM  OTHOCUTEIBHOCTH.
HennepunaneHbele cucremsl orcuera. ['paBUTanlMOHHAs W
nHepTHas Maccel. TpeTuil nmoctynar DWHIITEHA (IPUHLIKIT
SKBHUBAJIEHTHOCTH). I'paBuTanmonHnoe VCKPHBIICHHE
IIPOCTPAHCTBA BpPEMEHU. JIBMKEHUE II0 T'EONEe3UYECKUM
JUHUSAM B UCKPHUBJIEHHOM IpOCTpaHCTBe BpemeHH. CBs3b
oOmieif TEOpUH OTHOCHUTEIBHOCTH C AacTpOHOMHUEH U
KOCMOJIOTHEH.

10.

KBanrtoBas u sanepHas
buznka

KBantoBas wMexanmka. MecTo  KJIaCCHUUYECKOM
(1)I/ISI/IKI/I, TeopI/m OTHOCHUTCIIBHOCTHU U KBaHTOBOI\/'I MEXAaHUKHN




B 0011eii kKapTiHe Mupa. 3myyenue yepHoro tena. ['nmnoresa
Ilnanka. IlocrosiuHass Ilnanka. @®OTOH Kak MpuUMeEp
KBaHTOBOTO 00bBekTa. Judpakius 3IEKTPOHOB. DIEKTPOH
KaKk TIpuUMep KBaHTOBOro oObekTa. BomHOBbIE U
KOPITYCKYJISIPHBIE ~ CBOWMCTBA  KBAHTOBBIX  OOBEKTOB.
N3mepenus cocTosiHUs KBaHTOBOro 00bekTa. COOTHOIICHHE
HEOIPEeEeIEHHOCTU KBaHTOBOM MEXaHUKH.
Heonpenenennoctsb KOOpIUHATA-UMITYJIbC.
Heomnpenenennocts sHeprusi-Bpems. BomHoBas (yHKIuS.
Oneparopsel KBaHTOBOM MEXaHUKH. YpaBHenue
[lIpenunrepa. KBaHToOBaHHE COCTOSIHUN B MOTEHIIMAIBHOU
sme. IloTeHmanpHBIM Oapbep W TYHHEIBHBIH 3(deKT.
ATomHas U saepHas Gusuka. Snepras moaenb atoma. OnbIT
Pesepdpopna. Cnexrpel aTomoB. BomHOBBIE (QyHKIIUN
N1EeKTpoHOB B arome. OpOurtanpHbplii MomeHT. CHHH.
[Mpunuun Ilaynmu. Atomubie opOutanu. [lonarue o0
SHEPreTUYECKUX  30HaX B  Kpucrauie.  Meramibl
JTUDJICKTPUKA U TOJYNPOBOAHUKA C TOYKH 3pPEHUS
KBaHTOBOI MexaHukHU. CBOMCTBAa aTOMHOTO si/ipa. DHEprus
cBaA3u. PannoakTuBHbIM pacnian. PaaroakTHBHOE U3TydYeHHE.
Herektoppl u  go3uMmeTpbl. (OcCOOEHHOCTH  -pacmaja.
OcobenHoctu -pacnajga. Helitpuno. bananc sHeprum npu
SIEPHBIX peakiusax. PaguoakTuBHBIN aHanmu3. SaepHas
SHEpreTUKa. JJeMeHTapHas uactuia. DyHIaMEeHTAIbHbBIC
B3aumoieicTBUs. AHTUYacTUIlbl. KBapku.

6.2.3. ConeprkaHue caMOCTOSATENBHOM paboThI
Ne HaumeHnoBaHue TeMbl CoaeprxaHue caMOCTOATEILHOM padoThI
n/n (pa3nesia) IMCHUITHHBI
1. Knaccuueckas Mexanuka Kunematuka marepuansHoit Touku. OmnpenencHue

MarepuanbHod Touku. Cucremsl koopauHar. Panmyc-
BEKTOp, BEKTOP CKOpPOCTH, BEKTOpP YCKOPEHHUS M CBS3b
Mexny Humu. Tpaexropus. Cuctemsl oTcueTa U MPHUHIIKI
OTHOCHUTENBHOCTH ['amunes. JIBukeHHWe 10 MNPSAMOU.
PaBHOyCKOpeHHOE JIBUKCHHUE. Obmas dopmyna
PAaBHOYCKOPEHHOTO JBMKEHUS M CIEACTBUS M3 HEeE.
JIBrokeHHe 10 OKpYKHOCTU. LleHTpocTpeMuTeNbHOE U
TaHreHLIMaJdbHOe YyckopeHus. KoneOaTenbHoe IBUXKEHHE.
JluHamuka marepuanbHoil Touku. Cuibl. Knaccuduxanms
cuin B MexaHuke. 3akoHbl Heiotona. JIBuxeHue
MaTepHaIbHON TOUKH B I10JI€ TSKECTH BOJIM3H MOBEPXHOCTH
3emnn. 3akoH ['yka. J[BmkeHue MaTepHallbHOW TOYKHU TIOJT
neiicteuem cuibl  ynpyroctd. Cuna Ttpenus. Cuna
CONPOTUBIIEHNA  Ta3a M  JKHJIKOCTH.  JIBHMKeHHE
MaTepuajibHOM TOYKM B IPUCYTCTBUM CHJI TPEHUsS WU
CONPOTHUBIICHUS. 3aKOH BCEMUPHOIO TATOTEHUA. J[BHKeHne
HeOecHBIX TeJ. 3aKOoHbl coXpaHeHHus. MMmynabc Tena U
uMmIynsc cuibl. Bropoit 3akon HpioToHa B dopme 3akoHa
COXPaHEHHUs UMITyJIbCa JJI1 MaTepUaabHOU ToukH. CucreMa
MarepuanbHbeIX TOoueK. IleHTp wmacc. BHyTpeHHume wun
BHEIIHKE CWIbL. BBIBOJ 3aKOHA COXpaHEHUsI UMITYJIbCa IS




CHUCTEMbl MaTepUaNIbHBIX TOYEK U3 2-TO U 3-r0 3aKOHOB
Hprorona. @opmynupoBKa 3aKOHa COXPAHEHUS UMITYJIbCA.
CnenctBusl M3 3aKOHAa COXpaHEHMsI uMmIyibca. [Ipumepst
peuieHus 3a1a4 ¢ IOMOILBIO 3aKOHA COXPAHEHUs UMITYJIbCA.
Kunernueckasi sHeprus MarepuanbHON TOYKM W pabota
cuibl. Bropoii 3akon HetoToHa B hopMe CBSI3U M3MEHEHUS
KMHETHYECKOW SHEPruM MAaTepUaNbHON TOYKH C paboTOMH
CWJIBL. 3aBUCUMOCTb PabOThl OT IMYTH HMHTETPUPOBAHMSL.
KoHcepBatuBHble 1 1uccunaTuBHble cuiibl. [loTeHnmanbHas
SHEpPrus. MaTepUabHOM TOYKU. DOpMyJIMpOBKA 3aKOHA
coxpaHeHusa sHepruu. l[loTeHnuanpHas »HEprust B IOJE
TSOKECTU. YTpyras noTeHluanbHas sHeprus. Pabora cubl
Tpenus. IlpumMepsl pemieHust 3ajady ¢ IOMOULIbIO 3aKOHOB
COXpaHEHHUs uMIyJbca U HSHepruu. lloTeHunanbHOCTH
(GbyHIaMEHTAIBHBIX CHJI M (DyHIaMEHTaJIbHOCTh 3aKOHA
COXpaHEHUs SHEPTUH

Kunemaruka TBEpIOro tena

TBepnoe Teno. OmpenerneHue TBEPAOro Tela Kak
COBOKYIIHOCTH  MAaT€pUANIbHBIX TOYEK, COEAMHEHHBIX
OCCKOHEYHO JKECTKUMHU CBS3IMH. MOMEHT WHEpPIIUHU.
MomenT cuibl. MomeHT wuMmyinsca. Bektopel yria,
YIJIOBOTO YCKOPEHHMSI M YIJOBOM CKOpPOCTH. BriBOA
YpaBHEHUH IBUKEHUS TBEPJOTO TeJa U3 3aK0oHOB HproTOHA.
3aKkoH COXpaHEHMsI MOMEHTa umnyiabca. Kunernueckas
3HEeprus TBeporo Tena. [Ipumepsl ABUKEHUS TBEPIBIX TEIN.
O®usnueckuil mastHUK. ['mpockon. IIpeneccust rupockora.
KapnanoB noxasec. BiusiHue cuil TpeHHMsT HAa JBUKEHUSA
TBEPAOro Teina. BBeneHWe B NMHAMHUKY CIUIOIIHBIX CpEZ.
WneanbHas xuakocte B craTuke. 3akoH llackans. 3akon
Apxumena. Ilonstue o crulomHONM cpene. YcCaoBUS
KOPPEKTHOCTU MOJIENM CIUIOLIHOM Cpelbl Ul PEalbHbIX
JKUJIKOCTEH W ra3oB. JlaMHHApHOE NBUKEHHE CIUIOIIHOW
cpenbl.  YpaBHeHue bepHymin. Bsaskocts.  ®opmyna
[lyaseiins. TypOynentHocTs. Yncno PeiiHonbca.

9HeKTpI/I‘IeCTBO 151
MAar"o€Tu3m

OJNEeKTpoCcTaTHKa.  DJEKTPUYECKUE  3apsipl U
anekTpuyeckoe noine. 3akoH Kymnona. HanpsskeHHOCTB
ANEKTPUYECKOro Mouisl. HanpspkeHHOCTh MOl TOYEYHOIO
3apsna. [Ipunnun cynepnosunuu. CunoBsie TUHUU. Pabota
IIpU TEpeMelleHnn 3apana B nose. [loTeHnuanbHOCTH
NEKTPUYECKOTO  MOJIA.  DJIEKTPUYECKH  MOTEeHLHual.
KanuOpoBka norennuana. [loreHnuan ToyeyHoro 3apsnia.
[ToTok BekTOpa 4epe3 3aMKHYTYHO ITOBEPXHOCTh. Teopema
I'aycca. IIpumenenus teopemsl ['aycca. I1osne paBHOMEpHO
3apsUKEHHOM IUIOCKOCTH. Ilose BHYTpH M BHE ILTOCKOIO
KoHjeHcaropa. [lone BHyTpu M BHE 3apspKeHHOU cgepbl.
[Tone paBHOMepHO 3apsikeHHOW HUTH. [lone BHYTpHU U BHE
PaBHOMEPHO 3apsUKEHHOrO IIMHApA. [Ipumepsl perienus
3agad. Pacnpenenennsiii 3apsa. Teopema Iaycca B
muddepennmansHoii  popme  (ypaBHeHue Ilyaccona).
Metannel W AMDIAEKTPUKUA B DJIEKTPUUYECKOM  TIOJIE.
[IpoBOaHMKY, TUAIIEKTPUKH, TOIYIIPOBOAHUKY. MneanbHble
U pealbHblE TPOBOAHUKH. laealbHBIi NPOBOAHUK B
ANEKTPUYECKOM TMosie. PealbHbIN MPOBOJHUK (METaul) B




anekTpuyeckoM mosie. CKUH-CIION M BpeMsl pejakCaluH.
[TonmocTe BHYTpHU MeTaJla. [TpunIMIIBEI
JJIEKTPOCTATUYECKOW JKpaHUPOBKHU. IInoTHOCTH »HEprum
3JEKTPUYECKOTO TOJIA. DHEPrusl MIOCKOr0 KOHJIEHCATOPA.
DNeKTprUYecKasi EeMKOCTb CUCTEMBbI U3 JIByX MPOBOJIHHUKOB.
DneKkTpoTeXHU4ecKkue KoHaeHcaTtopel. [lapamiensHoe u
MOCJIeI0BAaTEIbHOE COCIMHEHHUE KOHJICHCATOPOB.
DJIEKTPUYECKUN JUIOb. JIumons B OJHOPOJHOM TMOJIE.
JIMDJeKTpUK  Kak ~ CHCTeMa  CBSI3aHHBIX  JTUIIOJIEH.
JIupnekTpuK B AJEKTpUYecKoM moiie. [{uanexrpuueckas
BOCIIPUUMYHUBOCTh M JIUAJIEKTPUYECKAs MPOHUIIAEMOCTb.
Konpnencarop, 3anosiHeHHbIM Au3aeKTpukoM. [LmoTHOCTH
SHEPTHUH JIEKTPUUECKOTO MOJIsl B AudJIeKTpuke. [Ipumepst
pelieHuss  3adad.  OJJeKTpuueckuid  Tok.  Ilonsarue
AJEKTPUYECKOTO TOKA. EJIWHULBI  W3MEPEHHS  CHUJIbI
JJEKTPUUYECKOTO TOKA. DJIEKTPUYECKHM TOK B MeTasulax,
KUAKOCTAX (2IEKTpoiuTax) U B miuazMe. ConpoTUBIEHHE
MIPOBOJIHUKA. DNEeKTPOTEXHUYECKUE PE3UCTOPHI.
Onektpruueckas nenb. 3akoH OMma Uil ydyacTka LEIu.
Ucrounmku Toka u 3akoH OMa 1 TMOJHOM LIETH.
[TapamnenpHOoE WM MOCIHENOBATEIBHOE  COEIUHEHHE
MPOBOJIHUKOB. becKOHEUHbIE PE3UCTOPHBIC IIETIOYKH.
Pa3BerBnennsle nienu. 3akonsl Kuprodga. MourHocTs B 1ienu
MOCTOSSHHOTO TOKa. Marnurocratuka. MarHutHoe mouie,
co3JaBaeMo€  JBWXKYIIMMCS  3apanoM.  MarHuTHas
MHIYKIUA. EAMHUIB HAIPsSHYKEHHOCTH MarHUTHOTO TIOJIA U
MarHuTHOM  uHaykumu. Cwuila,  JEeWCTBYOIAs — Ha
JBWDKYIIUICS 3aps] B MarHUTHOM 1one. DQQeKTsl,
CBSI3aHHBIE C MarHUTHBIM monieM. Dddekr Xomna. Macc-
cnektpometp. Cuia, 1elCcTByIOIIast Ha TPOBOJHUK C TOKOM
B MarHUTHOM I10JIe. 3aKOH AMIiepa. 3aMKHYThIM TOK. CHIIBI,
JEHUCTBYIOIIME HA PAMKy C TOKOM B MarHUTHOM TIOJIE.
MarsuTHbII TIOTOK M Teopema l'aycca s MarHUTHOTO
noyisi. MarHuTHOe TMoJjie, CO3/1aBaéMO€ IPOBOJHUKOM C
TokoM. [lpuHuun cynepnozunuu. 3akoH buo-Casapa-
Jlanmaca. L{upKyJsiuss MarHUTHOTO TOJIA IO 3aMKHYTOMY
KOHTYpY. MarHutHOoe mojieé B LEHTPE KOJIbIIa C TOKOM.
MarnuTHoe T0Jie TPSMOTO TMpoBOAa. MarHuTHOE TOJIe
BHYTpPH cojieHouAa. [IT0THOCTh SHEPTUH MarHUTHOTO TOJIA.
MaruuTHblE CBOWCTBA BENIECTBA. MAarHUTHBIA JHIOJIb.
OpueHTanuss MarHUTHOTO JMIOJS B MAarHUTHOM TIOJIE.
DNEeKTPOH B MATHUTHOM T10Jie. MarHuTHas MpOHUIIAEMOCTh
BemlecTBa. [LIOTHOCTH »HEPrUuM MATrHUTHOTO OIS B

BEIIECTBE. Hunamarnetnsm u rapaMarHeTH3M.
®eppomarnetusm.  Ilpumenenus  peppoMarHeTUKOB.
DJIEKTPOMArHUTHI.

DneKTpoAMHAMUKA DneKkTpoMarHuTHas WHIYKIHUA. CBsi3b

JJIEKTPUYECKOTO M MarHUTHOro mnosied. 3akoH @apanes.
B3aumnHas wuHAyKUOus [BYX KOHTypoB. CaMoMHAyKIUs
(uHnykTUBHOCTB). MHaykTtuBHOCTH coneHonaa. OJC
CaMOUHIYKIUH. ONEKTPOTEXHUYECKUE KaTYyILIKH
WHIYKTUBHOCTH. TpanchopmaTopsl. I'eneparopsl




MePEMEHHOT0 TOKA. DNEeKTpOABUTATEIIH. Henu
MepeMeHHOro Toka. CBsi3b MEXIy H3MEHSIONIMMUCS BO
BPEMEHHU HAIPSHKEHUEM U TOKOM JJisi KOHJEHCATOpa U IS
KaTyIIKd WHIYKTUBHOCTU. VICTOYHMKM CHUHYCOMAAIBLHOTO
Hanpspbkenus — (toka). Llemb  mepeMeHHOro  TOKa.
Komrnekcupie aMmmuTyasl. KoMIiekcHble COMPOTUBICHUS
(umnegancel). YacToTHBIE 3aBHCHMOCTH  HMIIEJAHCOB.
HyneBoit 1 6eckoOHEYHBI CyMMapHBIM UMIIEAAHCHI. 3aKOH
Owma u 3akonbl Kupxroda aiis menu mepeMeHHOTO TOKa.
Konebarenpubiii  kOHTYp. COOCTBEHHBIC  KOJICOAHUS.

3aryxaromue  koneOanus.  CoOcTBeHHass  4YacToTa,
XapaKTePUCTHYECKOE COINPOTUBIIEHHE H  JTOOPOTHOCTH
KOJICOATEITLHOTO KOHTYpa. Pacnipoctpanenue

ANEKTPOMArHUTHBIX KOJICOAHUM IO JIECTHUYHOM CXeMe.
@wibTpalvsi HU3KUX M BBICOKHMX dacToT. [lepenaromias
JIMHUSA KakK MpPEeNeibHbIM Cllydail JIECTHUYHOM CXEMBI.
JIByXIpoBOo#HAas M KOAaKCHaIbHas JIMHUHA. BoJIHOBOE
CONPOTUBIIEHNE U CKOPOCTh PACIPOCTPAHEHUS CHUTHAJIA.
Meroabl 3alIUTBl OT YTEYEK CUTHAJIOB. YpaBHEHUS
Makcpemwta. Teopembl ['aycca miid 3IE€KTPUYECKOTO M
MAarHUTHOTO MOJIEH U 3aKOH 3JIEKTPOMAarHUTHOW MHIYKUIWU
Kak 1epBble 3 ypaBHeHHd MakcBemna. Pusuueckoe
000CHOBaHHE TOKa cCMelleHusa. YeTBeproe ypaBHEHUE
Makcgemta. IlosHoTa cuctembl ypaBHeHUMM MakcBeiuia.
HeunBapuanTHOCTh ypaBHEHUI MakcBe1a OTHOCUTEIBHO
npeoOpa3oBaHuit lNanunes U MHBAapUaHTHOCTh
OTHOCUTEIIbHO npeobpazoBaHuit JlopeHnua.
DNEeKTPOMarHUTHHIE BOJHBL. DJIEKTPOMarHUTHas BOJIHA KaK
cieacTteue  ypaBHeHui — Makcsemna. Ilimockas wu
cepuueckas BOJIHBI. MrHoBeHHas ¢aza.
Mounoxpomarnueckas BosiHa. Yacrora. Pa3oBasi CKOPOCTh
BoiHbl. JlnmHa BosHBL. BosHOBOM Bektop. IloHsATHE O
JUCIIEPCMM MU O TPYINIOBOM  CKOPOCTH. OHEPIHs,
MEepeHOCHMasi  JJIEKTPOMAarHUTHOW  BOJHOM.  Bekrop
[oditunra. lllkana 3neKTpoMarHUTHBIX BOJIH. OCOOEHHOCTH
BO3OYXKJEHUS,  paclpoCTpaHEHUS M  PErucTpanuu
AJIEKTPOMAarHUTHBIX BOJIH Pa3HbIX YaCTOTHBIX JMANa30HOB.
3amura oT IIPOHMKHOBEHUS HU3KOYaCTOTHOTO,
paguouacrotHoro, CBY, KBY, kBaznontuyeckoro, onTuiec
KOro, PEHTT€HOBCKOro M  -u3iydeHuid.  CrocoOsl
JJNIEKTPOMAarHUTHOW 3amuTel. PacrpocTpaHeHne BOJIH B
npoctpadctBe. [lpunmun Iroiirenca. Murtepdepenuus
BosiH. KorepentHocts. [ludpakuus BomH. Moaynsmus
AJIEKTPOMArHUTHBIX KojiebaHuil. AHanmoroBas U 1u¢poBas
Monymauus. KoagupoBanme U mepengada  CUTHAJIOB.
lymonono6uble curHanbl. MeToibl 3aiUThl HH()OPMAIINUH,
1Iepe1aBaeMoi MPU NOMOIIY NIEKTPOMAarHUTHBIX BOJIH.

OnTtuka

Boanosas ontuka. OCOOEHHOCTH OIITHYECKOTO
nuamazoHa JumH  BoiH. CBeT. EcrecTBeHHBIE H
I/ICKyCCTBeHHI)Ie HNCTOYHUKHU CBETA. KOFepeHTHOCTB CBETa.
WNurtepdepentus cera. MHTEphepoMeTpbl. ATOMBI Kak
NCTOYHUKHN CBETa. CHOHTaHHOG nu I/IHHYHI/IpOBaHHOC




H3JIy4YCHHUE. Onrtuueckue PE30HATOPBL. Jlazepsl.
Texauueckue mpuMeHeHus jazepoB. {udpakuus cBera Ha
MaiblX OTBepcTHsX. 30HbI @penens. [udpakinuonnas
pemerka. Ilonatue o romorpaduu. ['onorpammel.
Mopynsiuus cBera. PacnpocTpaneHne CBETOBBIX BOJHOBBIX
nakeroB. OnTuyeckre MeToAbl Iepenadyd U 00paboTku
unpopmanuu.  ['eomerpuueckas  onTuka.  YCIOBUsA
MIPUMEHUMOCTH  reoMeTpudecko onTuku. (OCHOBHbBIE
MOJIOKEHU TeoMeTpudyeckor onTuku. I[lpuHmun depma.
[Ipenomnenue. Ilokazarens  mnpenomsieHusi.  JIMH3BIL
@opmysia TOHKOW JIMH3bL. YBEJIMYEHUE M YMEHBIIEHUE
n3o0pakenuit. Cucrembl nuH3. Mukpockorn. Temeckorr.
[lepuckomn. ITonHoe BHyTpeHHee oTpaxeHue. ONTOBOJOKHO.
PacnipocTpaHneHne CBETOBBIX CUTHAJIOB 110 ONITOBOJIOKHY.

MonmnexymsipHas Gpusnka

MonekynspHass ¢(usuka. OCHOBHBIC MOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH. KonunuectBo
BelecTsa. Mepa kosMuecTsa Bemecrsa. Yucio ABoraapo.
Cpennsis sHepruss U CpEeIHEKBaJIpaTU4HAs CKOPOCTh
Monekyn. JlaBnenue raza. Wpeanpubiit raz. OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU TEOPHH.
Temmeparypa.  Iloctosimnass ~ bBombimana.  CrocoOwl
U3MEpeHusl Temrneparypbl. Pa3Hble IMIKallbl TeMIiepaTyp.
[lIxana Ilenpcus. Illkama KenpBuHa. AOCONIOTHBIA HOJIb.
BriBog ypaBHEHUS MenneneeBa-Kiaiinepona.
YHuBepcaipHas ra30Bast IOCTOSHHAS.

Tepmoannamuka

TepMmonnHamuka. TepMmonnnamuueckoe
paBHOBECHE. KBasucratuueckue IIPOLIECCHI.
TepMmonnHaMuyeckoe coctosiHue. Y paBHeHHE MeHeneeBa-
Knaiinepona kak mpocTeiiee ypaBHEHUE COCTOSIHHS.
W3otepmuueckuil, wn300apuuecKuili M HM30XOpUUYECKHUN
npoueccel. Juarpammel mponeccoB. PaOota, Ttemsora,
BHYTpPEHHss dHeprus. IlepBoe Hadamo TepMOAMHAMUKH.
BHyTpeHHsAs 3Heprus HjeanbHOro rasa. TemioeMKOCTb.
Anunabaruyeckuil mporecc. TepMOIMHAMMUYECKUI LUKIL.
TemnoBele  MamumHbel. OOpaTHas TemjoBas  MalllMHA
(xomomunbhuk). KIIJ TemnoBoit Mammuel. ['padudecknii
cnoco0 pacuera KIIJI. [{ukn Kapuo u makcumansubiit KIT/]
TETJIOBOM MAaIIMHBL. DHTPONMs Kak (DYHKIMS COCTOSHHSL.
OOpatumble U HeoOpaTuMmble mpolecchl. Bospacranue
sHTponuu. BTopoe Havano TepMoaMHAMHUKU. ATperatHble
cocrosiHus BemiecTBa. da3oBble nepexosl. PeanbHble ra3ul.
Hcnapenne n xonaeHcanus. Haceimennsiii nap. Kunenue.
[1naBnenue u 3amep3anus. CoiicTBa xuakocreid. CBolicTBa
TBepAbIX Tel. CUMMETpHs KPUCTAJLIOB.

Konebanusg n BoTHBI

Konebanus. Paznuunble kosneOaTelbHBIE CHCTEMBI.
CpaBHeHHE MasTHHKA M JIEKTPUYECKOTO KOJIeOaTeTbHOrO
KkoHTypa. [lepuon, yactora, ¢paza. CoOCTBEHHAs HaCTOTA KaK
XapakTepucTuka  KosebarenbHOM — cuctembl.  OOmiee
ypaBHeHHe  KonebGanuil.  3aryxanue.  J{oOpOTHOCTD.
XapakTepucTUIECcKoe COIIPOTHBIICHUE. Crnoxnoe
kojeOaHue. BpemeHHOe M YacTOTHOE MPE/ICTaBICHHUS.
Cnektp kosiebanus. Psn @ypre u unrerpan @ypoe. CBsizb




BPEMEHHO! LIMPUHBI CUTHAJIA C €r0 YaCTOTHOM LIUPUHOM.
CootHomieHue  HeompeneneHHocted. Bomupl.  OOmiee
YpaBHEHUE BOJIHBI. AKYCTHUYECKHE U 3JIEKTPOMAarHUTHBIE
BOJIHBI KaK YacTHbIE ciiyyau BoJH. Da3za, (ha3oBas CKOPOCTb,
BOJIHOBOE 4YMCJIO. 3BYK KaK aKyCTHYecKas BOJIHA.
XapakTepucTUKH 3ByKa. PacipocTpaneHue 3ByKa B pa3HbIX
cpenax. OcnabiieHne 3ByKa P NEPEXOE U3 OJTHOM CpeJibl
B IPYTy10. AKYCTHYECKOE COPOTUBIeHHE cpebl. Dopmyra
Panes. MeTonbl akyCTU4ECKOM 3KPaHUPOBKU U T10J1aBJICHUS
yreuek 3Byka. [lepeHoc sHepruu u uH(OpMaUyU BOITHAMU
060l npupoabl. dazoBasi U IpynIoBas CKOPOCTh BOJIHBI.
CnekTtp BoaHBI. DneMeHThl Dypbe-ontuku. HezaBucuMocTb
CKOPOCTH BOJIHBI O CKOPOCTH UCTOUHUKA. DPdekT Jommnepa.
Texanueckue npumenenus 3¢dekra Jlomnepa. JlazepHbie
rupockonsl.  Oddext J[omnepa B pyHIAMEHTATBHBIX
Hay4yHBIX HccienoBaHusaX. KpacHoe cmelieHne U MoJelb
pacmupsroumerncs BeemeHHoi.

TeOpI/IH OTHOCHUTCJIIBHOCTH

OCHOBHbBIE  IIOJIOKEHHS  CIIELUAIbHOW  TEOpUU
OTHOCHUTEIIBHOCTH. [IHepuuanbHbIE CHCTEMBI OTCUETA.
IIpeobOpaszoBanus ["anuies kak ocHoBa MexaHUKU HbroTOHA.
[IpotuBopeuus Mexay ypaBHeHUsIMU MakcBesuia U epBbIM
3aK0HOM HproTOHA. ONBITHI IO U3MEPEHUIO CKOPOCTH CBETA.
OmnbiTel Maiikenscona. HezaBuCHUMOCTb CKOPOCTH CBETA OT
CKOpPOCTM MCTOYHMKA. IlepBblii M BTOpPON IOCTYNAThI
Oitamreiina. [IpeobpazoBanust Jlopenma. CrneactBusi u3
npeoOpa3oBanuil JIopeHa: CoKpalieHus JUIMH, yUIMHEHHE
IIPOMEXYTKOB BPEMEHHU, OTHOCHUTEIILHOCTh
OJTHOBPEMEHHOCTH. PEeNATUBUCTCKUI 3aKOH CJIOKEHUs
cKopoctel. PenstuBucTckas nuHamuka. PensTUBUCTCKUI
nMmnynsc. PensruBucrckas wmacca. [lomnasg sHeprus
MaTepUaIbHOM TOYKU. OHEprus IOKOS MaTepuaabHOU
TOUKH. WuTepsai. HMHBapraHTHOCTh WHTEpBAJIA.
[IpoctpanctBO-Bpemsa.  [IpoctpancTtBO ~ MMHKOBCKOTO.
[Ipy4nMHHO-CIIEACTBEHHBIE CBSI3U U IPUHLMI IPUYUHHOCTH.
Ilonatue 006  oOmei  TeopuM  OTHOCHUTEIBHOCTH.
HennepunaneHbele cuctemsl orcyeTa. ['paBUTallMOHHAs U
MHepTHas Macchl. TpeTuii moctynat DHHIITEHHA (TPUHIMIT
SKBUBAJIEHTHOCTH). I'paBuTanimonnoe VCKPUBIICHHE
IIPOCTPAHCTBA BPEMEHU. JIBUIKEHHME 10 I'€OAE3UYECKUM
JIUHUSAM B UCKPHUBJIIEHHOM NPOCTpaHCTBE BpeMeHH. CBs3b
oOmieif TeoOpUHM OTHOCUTEIIBHOCTH C AacTPOHOMHEH u
KOCMOJIOTHEH.

10.

KBanrtoBas u anepHas
¢duzuka

KBantoBass MexaHmka. MecTo  KIIACCUYECKOU
(U3HUKYN, TEOPUH OTHOCUTEIBHOCTH M KBAHTOBOW MEXaHHUKHU
B oOmel kapTuHe Mupa. M3mydeHue uyepHOro Tena.
I'unoreza Ilnanka. IloctostHHast Ilmanka. ®DOTOH Kak
MpuMep KBAaHTOBOTO 0O0BekTa. Jludpakimmsi 37IEKTPOHOB.
DNEeKTPOH KaK MpUMep KBaHTOBOTO 00bekTa. BomHOBBIE U
KOPITYCKYJISIPHBIE ~ CBOWMCTBAa  KBAaHTOBBIX  OOBEKTOB.
N3mepenus cocTosiHUS KBAHTOBOTO 00bekTa. COOTHOIIICHHE
HEONPEICTICHHOCTH KBaHTOBOM MEXaHHUKH.
Heonpenenennocts KOOpJAMHATA-UMIYJIbC.




Heomnpenenennocts sHeprusi-Bpems. BomHoBast (QyHKIIHSL.
Oneparopsel KBaHTOBOM MEXaHUKH. YpaBHeHue
[Ipenunrepa. KBaHTOBaHME COCTOSIHUM B MOTEHUMAIBHOU
sme. [loreHnmanbHBIE Oapbep W TYHHEIBHBIH 3 (dEKT.
AtomHas u sinepHas gusuka. SnepHas Mmonenb atoma. OnbIT
Pesepdpopna. Cnekrpbl aromoB. BomHOBbIE (QyHKIIUU
MEeKTpoHOB B arome. OpOutanbHblii MoMeHT. CHuH.
[Mpunuun Ilaymu. Atomubie opOutanm. Ilonsitue 00
JHEPreTUYeCKUX  30HaX B Kpucrtauie.  MeTasl
JUAJIEKTPUKA M TOJYNPOBOJAHUKKA C TOYKU 3pPEHUs
KBaHTOBON MexaHUKU. CBOMCTBAa aTOMHOTO siipa. DHEPTHUs
CBSI3U. PannoaxkTuBHBIH pacma. PagnoakTtuBHOE
uznydyenue. Jlerekropel u go3uMmeTpel. OCOOEHHOCTH -
pacnaga. HeWtpuno. bamanc »Heprum npu  AIEPHBIX
peakuusax. PaguoakTuBHbIN aHaM3. SlnepHas sHeEpreTuka.
DneMeHTapHas 4acTULA. @yH/1aMEHTAJIbHbIE
B3auMozeicTBusa. AHTnyactuubl. KBapku.

7. Texkywyuit KoHmpov no oucyunaune (Mo0yaI0) 6 pamMKax y4ueoHvIX 3aHAMUIL

B paMKax TCKYLIETO KOHTPOJA IMpErnoaaBaTC/ib CaMOCTOATCIbHO MOXET IMPOBOAWTH
CJICAYIOIUC MCPOIIPUATHS:

Ne KonTposmpyembie pa3aesibl HaumeHoBaHHe OLIEHOYHOTO CpeICTBA
n/n (Tembl)
1. | Kiaccuueckas MexaHHMKa Omnpoc, NpakTUYECKOE 3alaHue, TECTUPOBAHUE
2. | Kunemartuka TBepJoro Tena Onpoc, NpakTUYECKOE 3a/laHue, TECTHPOBAHUE
3. | DAeKTpUYeCcTBO U MarHeTU3M Omnpoc, NpakTUYECKOE 3alaHue, TECTUPOBAHUE
4. | DnexTpoaMHAMUKA Onpoc, NpakTUYECKOE 3a/laHue, TECTUPOBAHUE
5. | Ontuka Ornpoc, MpakTHYeCKoe 3aJaHNe, TECTUPOBAHUE
6. | MonekynsipHas gusmnka Onpoc, NpakTUYECKOE 3a/laHue, TECTUPOBAHUE
7. | TepmonuHaMuka Ornpoc, MpakTHYeCKoe 3aJaHNe, TECTUPOBAHUE
8. | Konebanus u BOJIHBI Onpoc, NpakTUYECKOE 3a/laHne, TECTUPOBAHUE
9. | Teopust OTHOCHUTEIEHOCTH Onpoc, NpakTUYECKOe 3a/laHne, TECTUPOBAHUE
10. | KBanroBas u sinepHast pusnka Onpoc, NpakTUYECKOE 3a/laHue, TECTHPOBAHUE

8. IlepeyeHb OCHOBHOII M TONMOJHUTEIHLHON Y4eOHOI TUTEPaTypPhI, HEOOXOTUMO 115

OCBOCHUS TUCHMILIMHBI (MOIYJIs1)

8.1. Ocnosnas yuebnas numepamypa

1. Capuna, M. Il. Mexanunka. MonekynspHas (puznka W TepmMoauHamuka. Yactp 1.
Mexanuka : yuebHoe mnocobue / M. II. Capuna. — Hoocubupck : HoBocubupckuii
roCcyapCTBEHHBIM TeXHUUECKUH yHUBepcuTeT, 2014, — 187 ¢. — ISBN 978-5-7782-2512-1. —
Tekcr : snexkrponusiit / [{udposoit oOpazoBarensubiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/45392.html

2. boramkas, A. B. OcHoBbl aTOMHON (M3MKKM W TEOPUH B3aUMOJICHCTBHUS CBETa U
BelecTBa : yueOHoe nmocodoue / A. B. borankas, A. M. [TomoB. — Mocksa : Aii [Tu Ap Menaua,
2023. — 687 c. — ISBN 978-5-4497-1792-4. — Tekct : snexktpoHHbld // Iludpooit
00pazoBarenbHbIN pecypc IPR SMART [caiiT]. — URL:
https://www.iprbookshop.ru/123644.html

3. Uepnsites, A. I1. Beenenue B ¢pusuky TBepAoro tena u HaHohu3uky. CrienuanbHbIN
kypc ¢usuku. Koncnekr nexuuit : yue6Hoe mocodue / A. II. YepnsimeB. — HoBocubupck :



https://www.iprbookshop.ru/45392.html
https://www.iprbookshop.ru/123644.html

HoBocubupckuii rocynapcTBeHHbIN TexHuueckuid ynusepcuret, 2019. — 88 ¢. — ISBN 978-5-
7782-4048-3. — Tekct : anextponHsblii // Ludposoit odpazoBatenbubiii pecypc [IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/99170.html

8.2. llononnumenvuasn yuebnas iumepamypa.

1. Capuna, M. II. Mexanuka. MonekynspHas ¢usznka u TepMoguHamuka. Yacts 1.
Mexanuka : ydeOHoe mocobume / M. II. Capuna. — HoBocubupck : HoocuOupckwuit
roCy/IapCTBEHHBIN TeXHUYECKHH yHuBepcuTeT, 2014. — 187 ¢. — ISBN 978-5-7782-2512-1. —
Tekcr : anextponnsii // Ludposoit oopazoBarenbhbiii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/45392.html

2. JlabGopaTtopubie paboTel mo ¢usuke. Beimyck 3. Konebanuss m onTuka : cOOpHHK
METOJIMYECKUX yKa3aHUH I BBIMIOJHEHUS JIa0OpaTOpHBIX paboT mo ¢usuke / cocraBurenu Jl.

I1. Koran [u ap.]. — Hwxuuii HoBropos : Huskeropoackuii rocy1apcTBEHHBIN apXUTEKTYpPHO-
crpoutenbHblii yausepcuret, DbC ACB, 2014. — 99 ¢. — Tekcr : anexTponHsIii // Ludposoii
o0OpasoBaTebHbBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/30810.html

3. CobouneBa, B. B. O0Ouuii kypc pu3uku : yaeOHO-METOAMIECKOE MTOCOOHE K PEIICHHUIO
3a7a4 ¥ BBIIOJIHECHUIO KOHTPOJBHBIX paboT mo ¢usuke / B. B. Cobonera, E. M. EBcuna. —
AcTtpaxanb : ACTpaxaHCKH MHXEHEpHO-cTpouTenbHbIi nHetutyt, 96C ACB, 2013. — 250 c.
— Texkcr : anextponnsiii // Hudposoit oopazosatensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/17058.html

4, Kamenko, A. II. ®usuka TBepmoro Tema. dPusuka snupa. SnepHbie peakiuu
METOJIMYECKUE YKA3aHHsI K MPAKTUYECKUM 3aHSATUSAM U IOMAIIHUM 3aJaHHSIM 10 IUCHUTUTMHAM:
«B3aumopelicTBie W3JIydeHUs] C BemecTBOM», «Teopernueckas ¢usukay, «Duzndeckue

cBorictBa TBepabIx Tem» / A. I1. Kamenko, I'. C. Ctpokosckuii, C. U. [llapanoB. — Jlumenxk :
Jlumenkuii rocyaapcTBEHHBIN Texanueckuil yauepcutet, ObC ACB, 2015. — 20 ¢. — Texker :
anektpoHHeld // I{udposoit obpaszoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/55674.html

9. Ilepeyenb pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHUKANMOHHOI ceTn ''WHTepHer"
(najee - cers ""UHTEpHET"), HEOOXOAMMBIX /151 OCBOCHUS TMCHMILINHBI (MOLYJIs1)

1. ®enepanbhbiii moptan «Poccuiickoe obpasoBanue». http://www.edu.ru
2. https://www.elibrary.ru/defaultx.asp Hayunast snekrponHas Onbanorexa
eLIBRARY.RU (pecypcsl OTKpBITOr0 JOCTYHA)
3. https://libfl.ru/ BubaroTeka HHOCTPAHHOM JTUTEPATYPHI

10.Metoanueckue ykazaHus AJis1 00y4ar0mMXCs M0 OCBOCHHIO TUCUMILIUHBI (MO1YJIs1)

VYcneniHoe ocBoeHUE JaHHOTO Kypca 6a3upyeTcsi Ha palluOHAIbHOM COUYETaHUU HECKOJIBKUX
BUJIOB YU€OHOH J1eATeIbHOCTH — JICKIMH, CEMUHAPCKUX 3aHATHH, caMocTosTeabHON paboThl. [Tpu
9TOM CaMOCTOATEIbHYIO pPadOTy cleAyeT paccMaTpuBaTh OJHUM U3 TJABHBIX 3BEHBEB
MOJTHOLIEHHOTO BBICIIEr0 00pa30BaHUs, Ha KOTOPYIO OTBOJUTCS 3HaUMTENbHAs 4yacTh yueOHOTO
BPEMEHH.
CamocrosTenbHas paboTa CTyI€HTOB CKJIaIbIBAETCS U3 CIIEIYIOIUX COCTaBISIONIUX:

- paboTra ¢ OCHOBHOM U JOIOJHUTEIbHOW JHMTEpPaTypol, ¢ MaTepuajaMud HHTEpHETa U
KOHCIIEKTaMU JIEKIIMA;

- BHEayJIuTOpHAas MOATOTOBKAa K KOHTPOJBbHBIM paboTaM, BHIIOJHEHHE JOKIIAA0B, pedepaToB 1
KYpPCOBBIX paboT;

- BBINOJHEHHE CAMOCTOSTENIbHBIX MPAKTHYECKUX PaloT;

- TOJrOTOBKA K 9K3aME€HaM (3a4eTaM) HENOCPEACTBEHHO TEPE]] HUMH.

Jlns mpaBuUibHONM OpraHu3anuyd padboThl HEOOXOAMMO YUUTHIBATh MOPSAOK H3y4EHUs


https://www.iprbookshop.ru/99170.html
https://www.iprbookshop.ru/45392.html
https://www.iprbookshop.ru/30810.html
https://www.iprbookshop.ru/17058.html
https://www.iprbookshop.ru/55674.html
http://www.edu.ru/
https://www.elibrary.ru/defaultx.asp
https://libfl.ru/

pa3iesioB Kypca, HaXOASIIIUXCSl B CTPOTOM JIOTHYECKOM MociieIoBaTesibHOCTH. [ToaToOMy X0opoiiee

YCBOCHUC OI[HOﬁ YaCTu AJUCHUIIIIMHBI ABJIACTCA HpGIIHOCBIJIKOﬁ AJIg YCIICHIHOTO IMEpPexXoJia K

cienyrolen. 3aianus, MpoOIeMHbIE BOIPOCHI, IPEI0KEHHBIE ISl H3y4EHUS JUCIUILTUHBL, B TOM

YuCJIICE U 1A CaMOCTOATCIIbBHOI'O BBIIIOJIHCHHUA, HOCAT MC)KI[I/ICL[I/IHJII/IHaprlﬁ XapaKTep U

0a3upyroTcs, NPEeXAe BCEro, Ha MNPUUYUHHO-CIEACTBEHHBIX CBA3SX MEXAY KOMIIOHEHTaMHU

OKpYKarolIero Hac Mupa. B TeueHune cemectpa, HEOOXOAMMO OATOTOBUTH pedeparsl (TIPOCSKTHI)

C HCMOJb30BAaHHUEM PEKOMEHAYEeMOW OCHOBHON M JOMOJHUTEIBHOW JHUTEpaTypbl M CIaTh

pedepatsl 17151 MPOBEPKHU IPENogaBaTeso. BaKHBIM COCTaBIAIONIUM B H3YYEHUU JAHHOTO Kypca

ABIISIETCS PEIlIeHNE CUTYallMOHHBIX 33a]1a4 ¥ paboTa HaJl MPOOIeMHO-aHATUTUYECKUMHU 3aJaHUSIMHU,

YTO MPEANOJIaraeT 3HaHUE COOTBETCTBYIOIIECH HAYYHON TEPMUHOJIOTHH U T.JI.

Jns mydiiero 3amoMUHAHUSI MaTepuaia 1LeJecooOpa3HO HMCHOJIb30BaTh HHAWBUyaJbHBIC
OCOOEHHOCTH M Pa3Hbl€ BUJIbl MAaMSTH: 3pUTEIBHYIO, CIYXOBYIO, ACCOLUATUBHYIO. Y CIIEIIHOMY
3alIOMUHAHUIO TaK)Ke CIIOCOOCTBYET IMpPUBEJICHUE SPKUX CBHUJIETENBCTB U HAIJIAIHBIX MPUMEPOB.
Y4eOHbIi MaTeprall JOKEH MOCTOSTHHO MOBTOPSATHCS M 3aKPETUIATHCA.

[Tpu BBIOTHEHUH JOKJIAJ0B, TBOPUYECKUX, HH(OPMAIIMOHHBIX, UCCIIE0BATEIBCKUX TPOCKTOB
ocoboe BHUMaHHE ClIeayeT o0pamiars Ha Moa00p HCTOYHUKOB HH(OPMAIMK U METOJIUKY PabOThI
C HUMH.

Jnis ycnemHo ciaun SK3aMeHa (3a4eTa) peKOMEHyeTcst COOMI0IaTh CIeAyIOIIne TpaBuiIa;
1. IloaroroBka K 3K3aMeHy (3a4eTy) AOJKHA MPOBOJIUTHCS CUCTEMATHUECKU, B TEUEHUE BCETO
cemecTpa.

HuTeHcrBHAs MOATOTOBKA JI0JKHA HAYATHCS HE MO3/IHEE, YeM 3a MECHI] 10 9K3aMeHa.

3. BpeMst HemocpeaCTBEeHHO TepesT SK3aMEHOM (3a4€TOM) JIy4Ile MCIIOIb30BaTh TAKIM 00pa3oM,
4TOOBl OCTaBUThH MOCIEIHUN JeHb CBOOOAHBIM [UIsi MOBTOPEHHS Kypca B LEIOM, IS
CUCTEMAaTH3alMK1 MaTepHrala U T0padOTKHU OTAEIbHBIX BOIPOCOB.

Ha sk3ameHe BBICOKYIO OLIEHKY IMOJIYYalOT CTYACHTHI, UCIIONB3YIOIINE JaHHbIC, TTOTy4YeHHbIE
B TIPOLIECCE BBIMOJHEHHUS CAMOCTOSTENBHBIX PA0OT, a TaKXKe HCIIONB3YIOIIHEe COOCTBEHHBIE
BBIBOJIbI HA OCHOBE U3YYE€HHOTO MaTepuaa.

VYuuTbiBas 3HAUUTENbHBI 00BEM TEOPETUUYECKOTO MaTepuaia, CTYJAEHTaM PEKOMEHIyeTcs
pErylsapHOE MOCEIIEHUE U MOAPOOHOE KOHCTIEKTUPOBAHHE JICKIUH.

no

11. lepeuyenb HHGPOPMAIHOHHBIX TEXHOJIOTHH, HCMOJIB3YyeMbIX PH OCYIIECTBJIEHUH
00pa3oBaTeIbHOI0 Mpolecca Mo JUCHUILINHEe (MOAYJ/II0), BKIIOYAs NepevyeHb
NMPOrpaMMHOro odecrneyeHus 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM (NP

HE00X0UMOCTH)

1. TepMuHaIBHBIN cEpBEp, NPEAOCTABISAIONINI K HEMY JIOCTYIl KJIMEHTaM Ha Oa3e
Windows Server 2016

2. CemeiictBo OC Microsoft Windows

3. Libre Office cBoboaHO pacnpocTpaHsieMblil OQUCHBIN MAKET C OTKPBHITHIM UCXOAHBIM
KOZIOM

4. HNHdopmaninoHHO-CIIpaBOYHAas CUCTEMA: Cucrema  Koncynperantllmoc
(MudopmanioHHbIH KOMILIEKC)

5. UndopmanmonHo-ipaBoBoe obecneueHre ['apaHT: DJIEKTpOHHBINA MEPUOANYECKUN
cinpaBoyHuK «Cucrema TAPAHT» (OI1C «Cuctema TAPAHT»)

[lepedyeHp UCMONB3YeMOr0 MPOrpaMMHOI0 OOecTiedeHusl ykazaH B 11.12 naHHO#N paboueit

MPOrpaMMbl TUCIUTUINHBI.

12.0nucanue MaTepHAIBLHO-TEXHHMYECKOH 0a3bl, He00XOAMMOHN /JIsl OCYLIeCTBJICHUA

00pa3oBaTe/ILHOIO MPOIEcca MO JMCUHUILIHHE (MOTYJII0)

12.1. VYyeOHasg ayauTopus sl MPOBEAEHUS Y4E€OHBIX 3aHATHH, IMPeayCMOTPEHHBIX

IPOTPaMMOii, OCHaIIeHHas: 000Py/I0BaHHEM U TEXHUUYECKUMH CPEJCTBAMU O0YUECHHUS.
Crneunanu3upoBaHHasi MeOEb:



KommtekT yuebHOM MeOenu (CTOM, CTYI) MO KOJTHMYECTBY 00YUaIOIIUXCS; TOCKa
(MapkepHasi), KOMIUIEKT MeOe JIJIsl IPETIoaaBaTes.
TexHuueckue cpeacTBa 00ydeHHUs:

KomnbroTep B cOope [uis mpenoaBaressi, IPOeKTop, IKPaH, KOJIOHKH

[lepeueHp JMIIEH3MOHHOTO MPOTPAMMHOrO OOecleyeHusi, B TOM YHCJIE OTEYECTBEHHOTO
IIPOU3BOJICTBA!
Oneparronnsie cuctembl cemeiictBa Windows, KoncynsrantlInroc Be6 Bepcust, 'apant BeO
Bepeus, antuBupyc Kaspersky Endpoint Security.
[TepeueHs CBOOOIHO PACIPOCTPAHIEMOT0 IPOIPAMMHOTO 0OECIICUSHHUS:
Sunexc bpaysep, LibreOffice, MTC Jlunk, VLC Media Player.

[Tonkmouenue k cetu «MHTepHer» u  obOecrneyeHHEe JIOCTyNa B 3JIEKTPOHHYIO
nH(pOpPMaIIMOHHO-00pa30oBaTenbHy0 cpeny MMY.

12.2.  TlomemieHue Isl CAMOCTOSATEIHHON PAOOTHI 00yUJAOIIUXCS .
Crneunanu3upoBaHHas MeOelb:
KommekT yae6HO#I Mebenu (cTo, CTy) M0 KOJIMYECTBY 00YJaroUMXCs; J0CKa (MapKepHasi),
KOMIUTIEKT MeOeH JIsl MPEeroJaBaTes.
TexHUYECKHE CPeACTBA OOYICHHMS:
Komnsiotep B cOope Aiis mpenoaaBarens; KOMIbIOTEPHI B cOOpe i 00yJIaromUXCsl; KOJIOHKU;
IPOEKTOP, FKPaH.
[lepeueHb JIUIIEH3MOHHOTO IPOTPAMMHOT0 OOECIIEUeHHsI, B TOM YHCIIE OTEYECTBEHHOTO
IPOM3BOJICTBA:
Oneparnonnbie cucrembl cemeiicta Windows, Koucynerautlhntoc Be6 Bepcus, ['apant BeO
Bepcwust, antuBupyc Kaspersky Endpoint Security.
[TepeueHs CBOOOIHO PACIPOCTPAHIEMOTO IPOTPAMMHOTO 0OECTICYESHHS:
Sunexc Bpaysep, LibreOffice, MTC Jlunk, Notepad++. Pinta, Gimp, AnyLogic, Inkscape,
OpensShot. FreeCAD, LibreCAD, Jamovi, Visual Studio, Unity.

[Tomemienne I CaMOCTOSITETBHONH pabOTHl OOYYAIOMIMXCSl OCHAIICHO KOMITBIOTEPHOM
TEXHUKOW C BO3MOXXHOCTBHIO TOJKIIOYeHHs K ceTu "MHTepHeT" u oOecriedeHHeM J0CTyma B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBarenbHyto cpeny MMYVY.

13. O6pa3oBaTe/ibHbIE TEXHOJOTHH, HCIOJIb3yeMble MPH OCBOCHUH AU CHUIIIMHBI

Jl1st OcBOGHUS AMCIMILTUHBI UCTIONB3YIOTCS KaK TPAIUIIMOHHbBIE (POPMBI 3aHATUN — JIEKIIUU
(THIIBI IEKIIUHA — YCTAaHOBOYHAS, BBOJIHAS, TEKYIIasl, 3aKJIFOUUTENIbHASI, 0030pHAsl; BUBI JISKIIHI —
npoOyieMHasi, BU3yalbHas, JEKIHUS KOH(EpeHIUs, JIeKIHs KOHCYNbTAllUA); M CEMHHApPCKUE
(MpakTUYeCKHe) 3aHATHSA, TaK M aKTUBHBIE U WHTEPAKTUBHBIC (OPMBI 3aHATUMA - JIEIOBBIE U
POJIEBBIEC UTPHI, PEIICHNE CUTYAIIMOHHBIX 33/1a4 U Pa300p KOHKPETHBIX CUTYaIUH.

Ha y4eOHbIX 3aHATUSIX UCTIOJIB3YIOTCA TEXHUYECKUE CPEACTBA OOYUYCHHS MYJIbTUMEIUUHON
ayJUTOPUU: KOMITbIOTEP, MOHUTOP, KOJIOHKH, HACTEHHBIM dKpaH, MPOEKTOp, MUKPO(HOH, TMaKeT
nporpamm Microsoft Office ana nemoHcTpanuu npe3eHTauil 1 MeanadanioB, BUACOMPOCKTOP
JUISL  IEMOHCTpAIlMU CIIalJIOB, BHJIEOCIOKETOB U Jp. TecTHpoBaHUE OOyYaeMBIX MOXKET
OCYIIECTBISITHCS C UCIIOIB30BAHNEM KOMITBIOTEPHOTO 000PY/I0BAaHUS YHUBEPCUTETA.

13.1. B ocBoeHUM y4eOHOH AUCHMILIMHBI HCIIOJIb3YIOTCS Cleayole TpPaAuliOHHbIe
oOpa3oBaTe/ibHbI€ TEXHOJIOTHH:

- YTeHHUE NMPOOJIEMHO-UHPOPMALIMOHHBIX JIEKIUI C UCTIOIb30BaHUEM JJOCKU U BHIEOMATEPUAJIOB;
- CEMUHApPCKUE 3aHATHS ISl 00CYXACHUS, JUCKyCCU 1 0OOMEHa MHEHUSIMU;

- KOHTPOJIbHBIE OIPOCHI;

- KOHCYJIbTAalluH,

- CaMOCTOsATENIbHAs paboTa CTYJJCHTOB C YUeOHOI TUTepaTypoil 1 NepBOMCTOUHUKAMH;

- IOAATOTOBKA U 00cyxeHue pedepatoB (IPOEKTOB), MPe3eHTAINI (HayYyHO-HUCCIIe10BaTeIbCKast
paborta);



- TCCTUPOBAHUC 110 OCHOBHBIM TEMaM NHUCIHUILINHBI.

13.2. AKTMBHBIC M HHTEPAKTHBHbIE MeTOABI U (POPMbI 00yUCHUS

W3 nepeunst BUAOB: («MO3TOBOM mTypm», ananu3 HITA, ananu3 npoOIeMHBIX CUTYalluid, aHAIN3
KOHKPETHBIX  CHUTyallud, MHIMJIEHThl, HMMHTALUA KOJUIEKTUBHON  NpoQeccCHOHANbHON
JESITEIIbHOCTH, Pa3bITPBIBAHUE POJICH, TBOpUYECKasi paboTa, CBsI3aHHAS C OCBOSHUEM JUCITUTLINHBI,
poneBasi urpa, Kpyriblid CTOJ, AMCIYT, Oecena, AUCKYCCUS, MUHHU-KOH(GEpeHLUs U JIp.)
HCIIOJIb3YIOTCA CIIETYIOIIUE:

- IUCITYT

- aHaKM3 TPOOJIEMHBIX, TBOPUSCKUX 3aJaHHA, CUTYAI[MOHHBIX 33/1a4

- poJieBas Urpa;

- KpYIJIBIU CTOJI;

- MUHU-KOH(pEpEeHLIUS

-IUCKYCCHSI

- Oecena.

13.3 OcoGenHocTH 00yueHHsI HHBAJHM/I0B U JIHI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3nopoBbsi (OB3)

[Ipu opranuzanuu o0ydeHUs: MO TUCIHUILUIMHE YIYUTHIBAIOTCS OCOOCHHOCTH OpPTaHU3aluU
B3aMMOJICHCTBYS C HHBAJIMAMH U JINIIAMU C OTPAHHYECHHBIMHA BO3MOXHOCTSIMU 3JI0POBBS (Hajiee
— uHBamuael U Juna ¢ OB3) ¢ nenpio obecriedenuss ux mpas. [lpu oOydeHHH Yy4UTHIBAIOTCS
OCOOCHHOCTH UX ICUXO(DH3UIECKOTO pa3BUTHSA, HWHIANBUAYAIbHBIC BO3MOXXHOCTH U TIpU
HEO0OXO0IUMOCTH 00ecreunBaeTCs KOPPEKUMs HapYUICHHH pa3BUTHUA W COLIMATbHAs aJamnTalus
YKa3aHHBIX JIHII.

Beibop MeTonoB oOyueHusi oOmpenensercs CcoAepKaHueM OO0y4deHHs, YpPOBHEM
METOJUYECKOT0 M MAaTepUAIbHO-TEXHUYECKOTO0 O0ecleueHusi, OCOOCHHOCTSIMU BOCHPHUATHUS
yueOHOM MHPOPMAITUHU CTYICHTOB-HHBAIUIOB U CTYJICHTOB C O'PaHUYCHHBIMU BO3MOXHOCTSIMU
3MI0pOBbs M T.A. B o00pa3oBareiabHOM NPOIECCE HCHOIB3YIOTCS COLUANIbHO-aKTUBHBIE U
peduiekcuBHBIE METOJBI OOYYEHHS, TEXHOJOTHMH COIMOKYJIBTYPHOH pEadHIUTAlUU C LEIbI0
OKa3aHUs TOMOIIM B YCTAHOBJICHWU IOJHOICHHBIX MEXIUYHOCTHBIX OTHOIICHUN C JIPYTHUMH
CTYJCHTaMH, CO3IaHIH KOM(DOPTHOTO TICHXOJIOTHYECKOTO KJIIMMATa B CTYJICHYECKON TPpyIIIIe.

[Tpu oOyueHuu JUI] C OTpAaHHYEHHBIMHU BO3MOKHOCTSMH 37I0POBbSI AIIEKTPOHHOE 00yUeHHE
U JINCTAHIIMOHHBIC 00pa30BaTEIbHBIE TEXHOJOTHU IMPEAYCMATPUBAIOT BO3MOXHOCTH TIpHEMa-
nepenayd nHGOpMaIUK B AOCTYIHBIX U HUX QopMax.

OOydaromuecs U3 YHcia JIUI ¢ OTPaHUICHHBIMU BO3MOXKHOCTSIMH 37JOPOBBSI 00€CTICUCHBI
MEYaTHBIMU M DJIEKTPOHHBIMH 0Opa3oBaTeIbHBIMU pecypcaMu B opmax, aJanTUPOBAHHBIX K
OTPAHHYCHUSM UX 3JI0POBBSI.
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1. TIlepeyeHb K0OJ0B KOMIIETEHIUIi, (POPMHUPYEMBIX THCHUILIHHON B Mpolecce 0CBOEHU
o0pa3oBaTeIbHON NPOTrPaAMMBbI

I'pynna komnereHuii Kon
Kareropusi komnereHumi
YHuBepcaibHbie CucreMHOE ¥ KpUTUYECKOE YK-1
MBIIIIJICHUE
Oo6menpodeccnoHanbHbIC [Ipumenenue OIlK-1
byHIaMeHTaIbHBIX 3HAHUN

2. KoMmnerenuuu n HHAUKATOPDbI HX JOCTUKCHUS

npodeccnoHanbHOM

TSI TeIBHOCTH TIPUMEHSIS
METOJIbI MOJICTTMPOBAHUS,
MaTeMaTUYECKOT0 aHaIn3a,
€CTeCTBEHHOHAYYHbIC U
oOIIenHKEHEPHBIC 3HAHUS

Kon ®opmyaupoBka NHIuKaTopbl 10CTHKEHUS] KOMIIETEHIIMH
KOMIEeTeHIIHH KOMIEeTeHIHH
YK-1 Crnioco0eH ocy1ecTBIATh VYK-1.1 3nare: MmeToauku c6opa u 00padboTKH
MOUCK, KPUTUYCCKUN aHAM3 U | HH(POPMAIUK; aKTyaJbHbIE POCCUHCKUE U
CHHTE3 HH(POPMALIUH, 3apyOeKHbIC HCTOYHUKN HH(OPMALIUH B
MPUMEHSTh CUCTEMHBIH chepe npodeccuoHaNbHO e TeTLHOCTH,
MOJIXOJ ISl PEIICHHS METOJI CHCTEMHOI'0 aHaJIHM3a
MOCTABJICHHBIX 3a]1a4 YK-1.2 YMeTh: NpUMEHSTh METOIUKH
nowucka, coopa u 00paboTKH HHPOPMALINH;
OCYILECTBIISATh KPUTUYCCKUN aHATI3 H CUHTE3
UH(OpPMAIIHH, TOTYYCHHON U3 Pa3HbIX
HUCTOYHHUKOB
VYK-1.3 Bnagers: MeTo1aMu TIOWCKa, cOopa u
00pabOTKH, KPUTUYECKOTO aHAIN3a U CHHTE3a
UH(OpPMAIIMU; METOMKON CHCTEMHOTO
NOJX0/1a JUIsl pEIICHUs TIOCTABJICHHBIX 33/1a4
OIIK-1 CrniocobeH pemaTh 3a1a4u OIIK-1.13HaTb: BEpOATHOCTHO-

CTaTUCTHYECKUE METO/Ibl 00PaOOTKU JAHHBIX;
METOJIMKY 00pabOTKHU 3KCIIEPUMEHTAIbHBIX
JTAaHHBIX MaTeMaTHYECKUMH CII0OCOOaMu
OIIK-1.2YMmeTb: npuMEHSTh BEPOSTHOCTHO-
CTaTUCTHYECKUE METO/Ibl 00Pa0OTKU JAHHBIX;
METOJIMKY 00pabOTKHU 3KCIIEPUMEHTAIbHBIX
JTAaHHBIX MaTeMaTHYECKUMH CIIOCOOaMu
OIIK-1.3Bnaners: HaBbIKAMH IPUMEHEHUS

BEPOATHOCTHO-CTATUCTUYECKUX METOJIOB
00paboOTKM JaHHBIX; METOJMKON 00paboTKU
AKCIIEPUMEHTAIbHBIX JTAHHBIX

MaTeMaTUYECKUMHU CII0ocO0aMu

3. Onucanue IJIAHUPYEMbIX Pe3yJabTATOB 00YYeHHS MO JUCHHUIJIMHE H KPUTEPHEB OLEHKH
pe3yJibTaTOB 00y4eHHs MO IMCHHUILINHE

3.1.

Onucanue MmIaHUPYEMbIX Pe3yJIbTaTOB O0yUEHUS IO JUCIUILTNHE
[[nanupyeMbie pe3ynbTaThl OOYYEHHUS MO AMCIHMIUIMHE TMPEACTaBICHBI JIECKPHUITOPAMU
(3HAHUS, YMEHHUS, HABBIKU)




JleckpunToprl 3HaTh Ymersn Baagers
10 JMCHHUIIHHE
Kon YK-1
KOMIIeTeHIUH
OCHOBHBIE 3aKOHBI | pelIaTb OCHOBHOM KpYI' | HaBbIKaMH NPUMEHEHUS
buznuecKkux 3a1au K peaJbHBIM Ipolieccam
IIPOLIECCOB, npodeccuOHaTBLHON OINMCaTENIbHbIX,
3aKOHOMEPHOCTH cdepsl, UCIOJIb3YS | MOAETUPYIOLINX u
SBJIGHUH M IPOLECCOB, | OCHOBHbBIE 3HAHUS | UCCIIEI0BATENbCKUX
OIHMCHIBAEMBIX pa3IMYHBIX  pa3lieloB | BO3SMOXHOCTEH TEOpHUH
¢buznyeckuMu buzuKu bu3uKu
METOJIaMU ¥ MOJICJISIMU
Kon OIIK-1
KOMIIeTeHIUH
OCHOBBI IPOBEJCHUS | IUIAHUPOBATb, METOJ10JIOTHEN
AKCIIEPUMEHTAIBHBIX IPOrHO3UPOBATH U | aHAIM3a M CHHTE3a
HCCIIEIOBaHUM Ha | MPOBOANTH (DU3UYECKHE | PE3yIHTATOB
OCHOBE (bu3HUeCKUX | UCCIIEIOBAHUS AKCIIEPUMEHTAIbHBIX
3aKOHOMEPHOCTEM 9KCIIEPUMEHTAJIbHBIE buznIecknx
WJIH TEOPETHYECKHE UCCJIETOBaHHM
3.2. Kpurtepuu olleHKH pe3ylnbTaToB O0yUEHUS MO JUCIUILINHE
kana HNuagukarop
OlICHHB bl IToxa3aTenu oneHMBaHNUS Pe3yJIbTATOB 00y4eHHU
anms | ACCTHKEHH
s
3Haer: - CTYZEHT T7TyOOKO U BCECTOPOHHE YCBOMJI MaTepual, YBEpEHHO,
JIOTUYHO, [TOCJIEZIOBATEIBHO U TPAMOTHO €r0 M3J1araeT, ONUpasch Ha
3HAHUS OCHOBHOM U JIOTIOJHUTEIBHOM JIUTEPATYPHI,
- Ha OCHOBE CHCTEMHBIX HAay4yHbIX 3HAHUH  JieJaer
KBaJIM(DUIIMPOBAHHBIE BHIBOBI U 00001IIEHNS, CBOOOTHO OTIEPUPYET
KAaTEeropusiMU U MOHSATUSIMU.
Ymeer: - CTYIIEHT YM€eT CaMOCTOSATEIbHO W MPaBUJIBHO pellaTh y4eOHO-
npodeccuoHaNbHbIE 33/1a4M WM 3aJaHMsl, YBEPEHHO, JIOTHYHO,
O MOCJIEZIOBATEIbHO M apryMEHTHUPOBAHO M3J1araThb CBOE pEILIEHUE,
E UCHOJb3ysl HAY4YHbIE MTOHATHUS, CChUIAsICh HA HOPMAaTUBHYIO 0a3y.
=
E Bnaneer: - CTYZIEHT BIIaJICE€T PallMOHAIbHBIMU METOJIaMU (C UCIIOJIb30BAHUEM
o palMOHATIbHBIX METOIMK) PELICHUs CIOXKHBIX MPO(eCcCHOHATbHBIX
3a/1a4, IPEICTaBICHHBIX JIE€JIOBBIMU UTPAMHU, KEHCAMU U T.[.;
[Ipu periennn MpoaEMOHCTPUPOBAI HaBbIKU
- BBIJICJICHUS TJIABHOTO,
- CBA3KOM TEOpEeTHYECKHX TOJOXKEHUH ¢ TpeOOBaHUSIMHU
PYKOBOJSIIMX JOKYMEHTOB,
- U3JI0KEHUSI MbICIIEH B JIOTHUECKOH MOCIe10BaTeIbHOCTH,
- CaMOCTOSATEJILHOTO aHanu3a (akThl, COOBITUH, SIBICHHH,
IIPOLIECCOB B UX B3aMMOCBSI3H U JUATIEKTUYECKOM Pa3BUTHH.




XOPOIIO

3Haer:

- CTYIEHT TBEPIO YCBOMJI Marepuaj, JOCTaTOYHO I'PaMOTHO €ro
W3JIaraeT, ONUpasCh Ha 3HAHUS OCHOBHOM M JONOJHUTEIBHOU
JUTEPATYpBHl,

- 3aTpyAHseTcs B GOpMyIMpOBaHUU KBAIM(DUIIMPOBAHHBIX BHIBOJOB
1 000011IeHNH, OTIepUPYET KaTEerOpUsIMH U IOHATHSIMH, HO HE BCET/1a
MIPaBWJIBHO UX BEPUPHUIUPYET.

VYmeer:

- CTYJEHT YMEET CaMOCTOSATEIbHO M B OCHOBHOM IPABUIILHO
pemate yueOHO-poecCHOHANbHbIE 3a/layd WM 3aJjaHus,
YBEPEHHO, JIOTMYHO, IIOCIEAOBATEIIbBHO M apryMEHTHPOBAHO
M3JIaraTh CBOE pEUICHUE, HE B IIOJIHOM MEpE UCIIOJb3Ysl HAyUHbIE
MOHSTHUS Y CCBUIKM HA HOPMATUBHYIO 0a3y.

Bnaneer:

- CTYJICHT B 1I€JIOM BJIAJI€ET pallMOHAJIbHBIMH METOJIaMH PEILICHUS
CJIOKHBIX HpO(i)eCCI/IOHaJIbeIX 3ajaad, IMpEACTABJICHHBIX
JIETTIOBBIMU UTPAMH, KEHCaMH U T.1.;

IIpu pemennu cMOT IPOJIEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
rTyOMHHOCTH HaBBIKOB

- BBIJICJICHUA I''IaBHOI'O,

- U3JI0JKCHUS MBICIICH B JIOTHYECKOM IMOCIIeA0BATEILHOCTH.

- CBSI3KHN TCOPCTUICCKUX HOJIOKEHUH C Tp€6OBaHI/I$IMI/I
PYKOBOJSIIIUX JOKYMEHTOB,

- CaMOCTOSITEIBHOTO aHaim3a (aKThl, COOBITUH, SIBICHUH,
MPOIECCOB B MX B3aUMOCBSI3U U THAJIICKTUYECKOM Pa3BUTHUU.

YAOBJIETBOPUTEJIBHO

3Haer:

- CTYJICHT OPUEHTUPYETCS B MaTepHAJIe, OJHAKO 3aTPYAHSIETCS B
€ro M3JIOKCHHH,

- IOKAa3bIBACT HEJIOCTATOYHOCTh 3HAHUM OCHOBHOM M
JOTIOJIHUTEIBHOM JINTEpaTyphl;

- c51a00 apryMEeHTHPYET HAay4YHBIE MOJ0KECHHUS;

- IPAKTUYECKHU HE CIIOCOO0eH chOopMyYIHPOBATH BHIBOBI U
0000IIICHHS;

- YaCTMYHO BNaJIE€T CUCTEMOM MOHSATHH.

YwMmeer:

- CTYJICHT B OCHOBHOM YMEET PELIUTh yueOHO-NPO(hecCHOHAIbHYIO
3aJavy WK 3aJJaHue, HO IOIYCKaeT OMMUOKH, C1a0bo
apryMEHTHPYET CBOE PEILIEHHE, HEOCTATOYHO HCIIOJIb3YeT
Hay4yHbIE NOHATHS U PYKOBOJSIINE JOKYMEHTBL.

Bnageer:

- CTYJAEHT BJIaJIe€T HEKOTOPBIMU PAallMOHAIBHBIMH METOJAMU
pelIeHus CI0KHBIX MPOGECCHOHANBHBIX 33]1a4, MPEICTABICHHBIX
JIJIOBBIMU UTPAMH, KEHCaMU U T.J.;

[Ipu pemiennn MpoAEMOHCTPUPOBAIT HETOCTATOYHOCTH HABBIKOB
- BBIJICJICHUS TJIaBHOTO,

- U3JI0KEHUS MBICIIEH B JIOTHUECKON MOCIEA0BATEILHOCTH.

- CBSI3KM TEOPETUYECKHX MOJIOKEHUH ¢ TpeOOBaHUIMU
PYKOBOJSIINX JTOKYMEHTOB,

- CaMOCTOSITEIHHOTO aHAMKU3a (PaKThl, COOBITUMN, SIBICHUIA,
MIPOIIECCOB B MX B3aWMOCBSI3U U JHATIEKTHIECKOM Pa3BUTHUH.

KOMHCTCHHI/IH HC JOCTUTHYTA

HEYJOBIJIET
BOPUTEJIbH

O

3Haer:

- CTYZICHT HE YCBOWII 3HAYUTEILHOM YaCTH MaTepHuaa;

- HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

- He (hopMynHpyeT KBATU(DUIIMPOBAHHBIX BHIBOJIOB U 00OOIICHMIA;
- He BIaJeeT CUCTEMOM TTOHITHIA.

Ywmeer:

CTYACHT HC IIOKa3aJl YMCHHUC PCIIATH y‘IC6H0-HpO(I)CCCI/IOHaJIBHy10
3aaavy WA 3aJlaHUuC.




Bnaz[eeT: HC BBITTIOJIHCHBI Tpe6OBaHI/ISI, Hp CABABIISICMBIC K HaBBIKaM,
OIIEHUBAEMBIM “‘YIIOBJIETBOPUTEIBHO .

4. TunoBble KOHTPOJIbHbIEC 3aJaHUSl W/WIM HHbIE MaTepuajbl [JIA NPOBeAeHUS
NMPOMEKYTOUYHOM aTTecTallii, He00X0AMMbIe /1JIs1 OLEHKH JT0CTHKEHUS KOMIeTeHINH

OIIK-1

Tunosble TECThI

Nel. JIa nocrynara CTO:

BapuaHTbl OTBETOB:

1. 1. Bce Tena nBuxyTcsi OIMHAKOBO. 2. CBET — 3TO 3J1€KTPOMArHUTHOE 10JIe

2. 1. Cset e MokeT nokouTthes. 2. Ckopocth cBera — 300 000 km/c

3. 1. CBer ecthb yactua. 2. CBeT — 3TO BOJIHA.

4. 1. MexaHn4ecKue U JIEKTPOMarHUTHBIE 3aKOHBI COXPAHSIOT CBOM BH]I B
MHEPIUATBHBIX CUCTeMax oTcueTa. 2. CKOpOCTh CBETa MOCTOSIHHA B JIFO0OW MHEPIHATHHON
CHCTEME OTCYETA.

No2. Kakue n1Be 3HAaMEHUTBIE TEOPUHU cO3Aa)1 A. DUHIITEIH?
BapuaHTBI OTBETOB:
1. KBaHTOBYIO MEXaHUKY
2. l'unponunamMuky
3.CTOu OTO

4. TEOPUIO CBEPXITPOBOIUMOCTH

Ne3. TIpaBuiibHast GOpMyIHPOBKA MPUHIIUIIA OTHOCUTENIBHOCTH ["anuies cneayromas:
BapuaHTbl 0TBETOB:

1. 3axoHBI IPUPOJIBI BCETAA COXPAHSIIOT CBOU BU]L

2. 3aKOoHBI IPUPOJIBI TOCTOSIHHO U3MEHSIOTCS

3. MexaHnyeckue 3aKOHbl COXPaHSIIOT CBOW BU/J B JIF000M MHEPIHAILHON cucTeMe
oTcyera

4. 3aKOHBI TPUPOIBI COXPAHAIOTCS TP ICUCTBUU JIFOOON CHITBI

Ne4. 3axon nnepuuu GopMynupyercs CiaeayrImM 00pa3om:

BapuanTbl 0TBETOB:

1. Tena ABMXKYTCS 110 UHEPIIUU

2. Teno coxpaHseT CBOE COCTOSIHUE ABMKECHHUS IO TEX MOP, TOKa KaKas-Tu0o0 cuiia He
BBIBCACT €TI0 U3 3TOT'O COCTOSIHUA

3. Teno coxpaHsieT IBHKEHUE

4. Teno HUKOT/a HE COXPAHSIET CBOE COCTOSIHUE JABUKECHUS

No5. Tpu 0OCHOBHBIX pa3zjiena KJIaCCHYeCKOM MEXaHUKH:



BapuaHTbl OTBETOB:

1. Kitaccudueckuii, HEKJIACCHYSCKUM, TOCTHEKIIACCUYCCKUM
2. IlepBslii, BTOpOi1, TpeTHA

3. Kunemartuka, TuHaMHKa, CTaTHKA

4. l'upponuHaMuKa, ONITHKA, HEOECHAs MEXaHHUKa

HpaKTI/I‘IGCKI/Ie 3aJaHusA

Jlabopamopnasn pavoma «H3mepenue Ko3Igppuyuenma nosepxHocmmnozo
HAmMsHCEHUA).

Ienb: M3Meputh K03(h(HUIMEHT TOBEPXHOCTHOIO HATsXKEeHUs Bo/bl. ClenaTh BHIBOJL O
COBIIAJICHUU IIOJIyYEHHOI'0 3HAYEHUS CO CIIPABOYHBIM 3HAYCHUEM.

OO6opyioBaHue: UIETKA C JEIEHUSMHU, CTaKaH C BOJOH.

Xon paboThlI.

1. HaGepute BOoAy B MUIIETKY.

2. Ilo xanuie BbuIMBaiiTe BoAy U3 nuneTku. OTcuuTaiiTe KOJIM4ecTBO Kamelb n,
COOTBETCTBYIOLIMX OIpeeI€HHOMY 00bEMY BoJbl V (Hampumep, 0,5 cm3), BbulMBLIeHCS
U3 MUIETKU.

3. Paccunraiite K03((UIMEHT TOBEPXHOCTHOI'O HATSKEHMUS. :

4. Pe3ynbpTatThl 3aHECUTE B TAOIMILY:

O0wéM Boaibl V, cM3 | KonmuecTBo kamens N Huamerp meiku Koadpumment
karut d, MM MIOBEPXHOCTHOTO
HaTsDKeHus o, H/m

1. CpaBHHTE TOTy4YE€HHOE 3HAUYECHUE KOA(PPHUIIMESHTA TOBEPXHOCTHOTO HATSHKEHUS CO
CIpaBOYHBIM 3HaueHueM: ocnp. = 0, 073 H/m.
2. Cnenaiite BHIBOIBI.

Konmponvnas paboma

1. Tpu 351eKTpOHA HaXOAATCS B BEPIIMHAX IIPAaBUIIBHOTO TPEYTOJIbHUKA CO CTOPOHOM 1
HM. HaiiTu BenuuMHy U HallpaBJIEHHUE CHIIBI, JENCTBYIOIEH Ha Ka)KJIbI 3JIEKTPOH. 3apsij
anekTpona e=1.6*10 -19 K.

2. Tpu 271€KTpOHA HAXOAATCS B BEPILIMHAX MPABUIBHOTO TPEYTOJIbHUKA CO CTOPOHOH 1
HM. HaliTu nmoteHuan B ieHTpe TpeyroiabHUKa. 3aps snekTpoHa e=1.6*10 -19 Ku.

3. Haiitu cuiy, 1efCTBYIOLIYIO Ha 3apsDKEHHYIO HUTh JUIMHBI | ¢ TMHEHHON MIIOTHOCTBIO
3apsiza | co cTopoHBI 3apsKEHHOM IIOCKOCTH C INIOTHOCTBIO 3apsaaa s. Hutu u niuockocts
napajuielbHbl. PaccTossHME MEXY HUTBIO U INIOCKOCTBIO MHOI'O MEHBIIIE JUIMHBI HUTH U
pa3MepoB MIOCKOCTH.

4. HaiiTu cuity NpuTSHDKEHUS IBYX Pa3HOMMEHHO 3apsKeHHBIX HUTEH JUIMHBI |,
pacIoyIoKEeHHBIX MapasienbHo Ha pacctosHuK d<d1 npyr ot apyra. JIuneiinas
IJIOTHOCTD 3apsijia KaXJ10i HUTH paBHa L.

5. HaliTn yckopeHre TOUYe€4HOro AUIOIS ¢ JUMOJILHBIM MOMEHTOM p U Maccoi m Ha
PAcCTOSIHUU T OT TOYEUYHOTO 3apsija q



6. Kakoe HanpspkeHHe MOYKHO MOAATh MO TEJIEBU3MOHHOMY KOAKCHAJbHOMY Kadelto ¢
(dTopormacToBIM 3anoHeHneM? J[naMeTp BHYTPEHHET0 MIPOBOAHMKA Kabemnst 1 MM.
[IpoGoii Bo dropormacTe BO3ZHUKACT MPU HANPsHKEHHOCTH 60 KB/MM.

7. 3apspKeHHast KUIAKOCTh HAIUTA B TOHKOCTEHHbBIN HIMIMHIAPUYECKUN TIIACTUKOBBIH
CTaKaH ¢ 1uameTpoM ocHoBaHus d 1 BeicoTO h. CpenHsis HanpsHKEHHOCTh
JIEKTPUUECKOTO MoJIs BOIM3M 00KOBOI oBepxHOCTH paBHa E1 , a BOIM3U OBEPXHOCTH
KUJKOCTU Haj ctrakaHoM E2 . HaliTu 3aps KUAKOCTH.

8. Tpu mIockue MeHbIC TUTACTUHBI IJIOMAAN S KaKIasi pacroNIOKEHbI B KEpOCHHE (e=2)
napajiensHo npyr apyry. Cpennss miuactuna umeeT tonmuny d1 . Kpaitnue niactunbl
TOHKHE U pacIroyiokeHbl Ha paccrostauu d apyr ot apyra (d>d1 ). Ha kpalinue niacTuHbl
nojano Hanpspkenue U. YUemy paBeH 3apsii Ha KaKJI0M U3 KpalHUX IUIACTHH?

9. Ha crose nexxuT 3apsikeHHas TJICHKA ¢ TOBEPXHOCTHOM TUIOTHOCTHRIO 3apsa s. Ha
TJICHKE CTOUT TOHKOCTCHHBIN IIJIMHAPUICCKUH IACTUKOBBINA CTakaH auaMeTrpoM d u
BbICOTHI h. UeMy paBHa SHEPrus ANEKTPUUYECKOTO OIS, 3aKIFOUEHHOT0 BHYTPH CTakaHa?

10. ITnockuii koHaEHCATOP 00pa30BaH ABYMS METANIMYECKUMHU CETKaMH IJIOIAAH S.
3apsin koHaeHcaropa Q. DIEKTPOH CO CKOPOCTHIO V BIETAET B KOHJEHCATOP Yepe3
MOJIOYKUTEIBHO 3aPSDKEHHYIO CETKY MEPIICHIUKYIISPHO IJIOCKOCTH CETKH U TPOJICTaeT
KOHJIEHCATOp HAaCKBO3b. HaliTu ckopocTh V1 Ha BbIIETE AIIEKTPOHA U3 KOHAEHCATOPA.
Macca 3neKTpoHa m, 3apsi e

11. Haiitu COTpOTHBIICHUE MEXK]TY TPOTHUBOIIOJIOKHBIMU TOYKAMH MIPOBOJIOYHOTO KOJIbI[A
pamuyca r=10 cM, 06pa3oBaHHOTO HUXPOMOBOH TPoBOJIOKOH (r=1.1*10 -6 Om*M )
muamerpom d=0.1 Mm.

12. HaiiTi conpoTHBIIEHUE MEKAY TPOTHBOIOIOKHBIMH BEPIIMHAMH IIPOBOJIOYHOTO
KBaJparta co cropoHoit a=10 cm, 00pa3oBaHHOTO HUXPOMOBOH MPoBOIOKOH (1=1.1*10 -6
Om*Mm ) nuamerpom d=0.1 mm.

13. Yemy paBHa MarHuTHas HHAYKIHS B TOUKE, PACIOI0KEHHOW OCPETUHE MEXTY
JBYMsI IPOBOJHUKAMU ¢ TOKOM? PaccTosiHue MeX 1y poBoHUKAaMHU d, TOKU paBHBI [1 1
I2. HarmpaBneHust TOKOB OJIMHAKOBBHI.

14. HaiiT MarHuTHYIO HHIYKIUIO B [IEHTPE PABHOMEPHO 3apsHKEHHOT0 KOJIbIa paanyca
I C 3apsIIOM (, BPAI[afOIIErocs C yrIIOBOW CKOPOCTHIO W.

33)18]—[14;[ OTKPLITOI'o THIIA

. KunemaTtuka marepranbHON TOYKH.

. JlaTb onpeneneHne MaTepualbHOW TOUKHU.

. [aTp onpeneneHust HEHTPOCTPEMUTEIBHOTO U TAHTEHIIMAIBHOTO YCKOPEHUM.
. IlmHamuka maTepuasbHOU TOUYKH.

. Cutpl, IEUCTBYIONIME HA MATEPUATLHYIO TOUKY.

. ChopmynupoBath 3akoHbI HbIOTOHA.

. CpopmynupoBaTh 3akoH ['yka.

. Cuna tpenus. [IpuBecTu npuMepsl MOJIE3HOTO U BPEAHOTO BIMSIHUS CUIIBI TPEHHUS.
. Cuna conpoTuBIEHUS ra3a U )KUJIKOCTH.

10. ChopmynupoBaTh 3aKOH BCEMUPHOTO TATOTEHUSI.

11. JIaTb ompenenieHre UMITYJIbCa Tela.
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12. JlaTb onpeesieHne UMITYJIbCa CHJIBI.

13. 3aKOHBI COXpaHEHHS.

14. llenTp Macc CUCTEMBbI MaTepUAIbHBIX TOUEK.

15. BHyTpeHHHE 1 BHEIIHUE CHUIIBI.

16. ChopMynupoBaTh 3aKOH COXpaHEHHsSI UMITYJIbCa JJIsl CUCTEMbl MaTepUaIbHbIX TOUCK.
17. Kunernueckas 3Heprusi MaTepHalbHON TOUKH

18. Uto Takoe KOHCEPBATHUBHBIC CHIIbI?

19. Uto Takoe IUCCUTIaTUBHbBIC CUJIIBI?

20. [NorennuanpHasi SHEPTHUsl MaTEPUAITBHON TOYKH.

YK-1
Tunossble TeCThI

Nel. Mcropuuecku nepBoii puznyeckoil HayKoil sABJsIeTCsS MexaHuKa. MexaHuKa - 3TO...
BapuaHTsl 0OTBETOB:

1. Hayka o Tenax, UX ABIKCHHUH, TIPEBPALICHUAX U (hopMax MPOSBICHUS HA PA3TUIHBIX
YPOBHSIX

2. HayKa, U3y4arollas TeIJIOBbIE IPOLECCHI

3. yueHue 0 paBHOBECUU U JIBUJKEHUU TEJI B IPOCTPAHCTBE U BPEMEHU

4. yueHue o JBUKEHUH MOJIEKYJ )KUJKOCTH U ra3a

No2. Uto Ha3pIBaeTCsl MaTEPUATBHOM TOUKOM?
Tum orBera: TexcToBoe 110JIE

Ne3. Ot kakux nmapameTpoB 3aBUCUT BHYTPEHS SHEPrus Tena?
BapuaHTbl 0TBETOB:

1. OT Macchl U CKOPOCTH

2. OT IaBJIECHUS U TEMIIEPATyphI

3. oT naBieHus U 0ObeMa

4. oT 0ObEeMa U TEMIIEpaTyphbl

Ne4. TTonnast MexaHUYeCKasi YHEPTUs paBHA

BapuaHTbl 0TBETOB:

1. cymMMe KMHETUYECKOW SHEpruu

2. cyMMe NOTEHIMAJILHOW SHEPIrUuu

3. cyMM€ KMHETUYECKOM U MOTEHLNAIbHON SHEPTUU

4. mpou3BeACHUS CUIIBI IPUIIOKEHHOTO K TEITy Ha BPEMsI

No5. Ot uero 3aBucHUT paboTa SAEKTPUUECKOTO MO MPU EPEMEIICHUH 3apsa MEXKITY
JBYMSI TOUKamMu?

BapuaHTsl 0TBETOB:

1. oT 3apsAga ¥ pa3HOCTH IMOTCHIIMAIIOB MEKIY STHMH TOYKAMHU

2. OT 3aps/ia ¥ HAMPSHKEHHOCTH TOJIS B TIEPBOI TOUKE

3. OT HaNPSHKEHHOCTH ITOJISI BO BTOPOU TOUKE

4. OT CUJIBI B3aMMOJICHCTBHS MEXKIY 3apsaaMu

IIpakTuyeckue 3aaHus
Jlabopamopuasa paboma «Onpeoenenue HcéCmKoCmMU RPYHCUHBLY).

Henb: OnpeaenuTs KECTKOCTh MPYKUHBI C TOMOILBIO Ipadrka 3aBUCUMOCTH CHIIbI
YIPYTOCTH OT yJUIMHEHUS.



Cnenatb BBIBOJ O XapaKTePe 3TOM 3aBUCUMOCTH.

Ob6opynoBaHue: MTATHB, JUHAMOMETD, 3 Ipy3a, THHEHKA.

Xom paboThl.

1. IlonBecbTe Ipy3 K NpYKUHE TUHAMOMETPA, U3MEPHTE CUIIy YIPYTOCTH U YAJIUHEHUE
MIPYKUHBIL.

2. 3aTteM K nepBOMYy I'py3y IpuKpenure BTopoil. [loBropute n3mepenus.

3. Ko Bropomy rpy3y npukpenute Tpetuid. CHOBA MOBTOPUTE U3MEPEHMUSI.

4. Pe3ynbpTaThl 3aHECUTE B TAOJIHILY:

Cuna ynpyroctu Fynp, H Y ummaenue ?1, m

[Toctpoiite rpaduk 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT YJUTHHCHHS MIPYKUHBI
CremnaiiTe BBIBOIBI

Konmponvnaa paboma

1) 1o xaKoii SHEpruM HY>KHO pa30rHaTh ajb(a-4acTULly B YCKOPUTENE ISl TOrO, YTOObI
OHa TMpeBpaTUiIach B «4epHYI0 OeIpy»? Pazmep anbda-yacTuiibl NpUHATH PaBHBIM |
®epmu (10 -13 m)

2) KakoBa momxHa ObITh MOIIIHOCTh MasIbHUKA, IS TOTO, YTOOBI MOIEP>KUBAThH
MOCTOSIHHYIO Temneparypy kaina 500 rpagycos? Juamerp xana 10 mMm, ero muHa 30 mm
3) [lepuox nomypacnana 14C cocrasnser 5730 ner.

CkomnpKo IeT Ha3az OblIo cpyOsIeHO AepeBO, eCiii Koau4ecTBO 14C yMEHBIINUIOCH B HEM
Ha 5% ?

33)131[145[ OTKPBLITOI'O THITIA

. ChopmynupoBaTh 3aKOH COXpAaHEHHUS SHEPTHH.

. UTo 03HauaeT BelpakeHUe "MOTEHIMAIBHOCTh (DyHIaMEHTaIbHbIX CHIT"
. TBepnoe Teno.

. JlaTb omnpeneseHne TBEPAOro Tena.

. MoMeHT uHepuuu.

. MOMEHT CHUIIBL.

. MOMEHT uMItynbca

. Kak HampaBiieHbl BEKTOPHI yIiia, yIJIOBOIO YCKOPEHHUS U YTII0BOM ckopocTH?
. CpopmynmpoBaTh 3aKOH COXPAHEHNS MOMEHTA UMITYJIbCA.
0. IlpuBecTu mpuMepbl IBUKEHUS TBEPBIX TEII.

1. O6BsicHUTh OCOOCHHOCTH JABUKEHUS THPOCKOTIA.

12. Yro Takoe mpereccus rupockona?

13. Yro Takoe kapJaHOB MmojaBec?

14. Kak BIUSIOT CUJIBI TPEHUS Ha JBM)KEHUE TBEPJIOTO Tea.
15. BBeneHne B IMHAMHKY CIUTONIHBIX CPE]I.

16. UneanbHast )KUIKOCTb.

17. ChopmynupoBats 3akoH [lackans.

18. CpopmynupoBaTh 3aK0H ApXxUMea.

19. Yro Takoe JaMHHAPHOE JBUKCHHE CIUIONTHOW CPEIhI?
20. BsizkocTh

21. TypOyIeHTHOCTh DIIEKTPUUYECKHE 3aPsI/IbI.

22. DIeKTpuYecKoe mnoJie.
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23. Chopmymnuposats 3akoH KymoHa.

24. Yrto Takoe HAPsHKEHHOCTD AJIEKTPUYECKOro noii? B Kakux equHHUIax OHA
uMepsercs?

25. [IpuHIMT CynepHo3ULINY.

26. [ToTeHMaTbHOCTh 3JCKTPUIECKOTO MOJIS.

27. DNeKTpuYeCcKUii NOTECHIINA.

28. Kanmn6poBKa moTeHIMana.

29. CopmynupoBaTh Teopemy ['aycca.

30. MarnuTocraTuka.

5. MeToauueckne MaTepuajbl, oNpeesilolue NPoUeAypPbl OLEHUBAHUS 3HAHMIA,
YMeHHUIi, HABBIKOB U (MJ1H) ONBITA AeATeIbHOCTH

Crnenuduka QopMupoBaHHs KOMIETEHIMH M WX HU3MEPEHUE  OmpeesnseTcs
CTPYKTYPHUPOBaHUEM HH(POPMALIMU O COCTOSIHUU YPOBHS MOATOTOBKU 00yYarOIUXCA.

AAropuTMBI 0TOOpa M KOHCTPYUPOBAHUS 3aaHUM JJISl OLIEHKU JJOCTH>KEHUH B IPEAMETHON
o0acTH, TEXHMKa KOHCTPYMPOBAaHUS 3aJaHMH, CHOCOObI OpraHu3alMd U IPOBEICHUS
CTaHJAPTU3UPOBAHHBII OLIEHOYHBIX MPOLIEYP, METOIMKA IIKATUPOBAHUS U METOIbI 00OPAaOOTKH 1
UHTEpOpEeTallud  pe3yJIbTaTOB  OLEHMBAHMUSA  TO3BOJSIIOT ~ OOy4arolMMCSl ~ OCBOUTh
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE TPOTPaMMBbI THUCLMILIHH.

dopMHUpOBaHNE KOMIIETEHIIMN OCYILECTBISAETCS B XOA€E BCEX BUIOB 3aHATHN, IPAKTUKH, A
KOHTPOJIb UX C(hOPMUPOBAHHOCTH HA 3TAIe TEKYIIEH, TPOMEKYTOUHONW U HTOTOBON aTTECTALINH.

OneHrBaHue 3HAHUH, YMEHUH M HAaBBIKOB IO y4eOHOM JUCLUIUIMHE OCYIIECTBISAETCS
IIOCPEICTBOM HCIIOJIb30BAaHHUS CIEAYIOIINX BUIOB OLIEHOYHBIX CPEJICTB:

- OIIPOCHI: YCTHBIM, IUCbMEHHBIN;

- 337aHUsA U IPAKTUYECKUX 3aHATUI;

- CUTyallUOHHBIE 3aJJaHus;

-KOHTPOJIbHBIE PabOThI;

- KOJUIOKBUYMBI;

-HamucaHue pedepara;

-HaIMCcaHue HCCe;

- pEIlIeHNE TECTOBBIX 3a/IaHUM;

- DK3aMEH.

Omnpocsl 10 BbIHECEHHBIM HA 00CY K/IeHNe TeMaM

VYcTHBIE OMPOCH TPOBOJSTCS BO BpeMsl MPAKTUYECKUX 3aHSATUH W BO3MOXHBI TIPHU
MPOBECHUN AaTTECTAllMM B KAyeCTBE JOMOJHUTEIBHOTO HUCHBITAHUS NPH HEAOCTATOYHOCTHU
pe3yabTaTOB TECTHPOBAHMS WM pEIIeHUs 3aJaHuil. Bompockl ompoca He JOKHBI BBIXOJIUTH 3a
paMKu OOBSBIIEHHOW MAJISi JAHHOTO 3aHSATHS TEMBL. Y CTHBIE OMPOCHI HEOOXOAMMO CTPOUTH TaK,
yTOOBI BOBJIEYh B TeMYy OOCYXKICHHS MaKCUMaJbHOE KOJUYECTBO OOYYAIOUIMXCS B TPYIIIE,
MPOBOAMTH MapalJIeNId C YK€ MPOWIEHHBIM Y4eOHBIM MaTepHalloOM MAHHOW IUCIMILTUHBI U
CMEXHBIMH KypCaMH, HaXOIUTh yJayHbIe NMPUMEPHI U3 COBPEMEHHOW NEUCTBUTEIBHOCTH, YTO
yBeNMMYUBaeT 3PPEKTUBHOCTh YCBOCHUS MaTepHalia Ha aCCOIMAIINSIX.

OcHOBHBIE BOIIPOCHI JJII YCTHOTO OMpOCa JIOBOISTCS JIO CBEACHHUS CTYIACHTOB Ha
MpeAbIAYIEM TPAKTUUECKOM 3aHSATHH.

[TucebmMeHHBIE OMPOCHI TIO3BOJISIOT MPOBEPUTH YPOBEHb TOJTOTOBKH K MPAKTUUYECKOMY
3aHITHIO BCEX 00YYAIOIIMXCS B TPYIIIE, PU ATOM OCTaBIISAS TOCTATOYHO YYEOHOTO BpEMEHU st
WHBIX (DOpPM TMEeNarornyeckor ACSTEIHPHOCTA B paMKaxX JAaHHOTO 3aHATHs. [[MCbMEHHBIN ompoc
MPOBOAUTCS 0O€3 MpEeAyNpeKISHUs, YTO CTHUMYJIHUPYET OOYYaIOMUXCS K CHCTEMaTHYeCKON
MOATOTOBKE K 3aHATHsIM. BOTIpOCHI 17151 omrpoca roToBITCS 3apaHee, (GOpMyIUPYIOTCsS y3KO0, 1a0bI
oOydaronuiicss UMen OOBEKTUBHYIO BO3MOXXHOCTH TOJHOIIEHHO €r0 OCBETHTh 3a OTBEACHHOE
BpeMs.



[TuceMeHHBIE ONPOCHI 11€7€CO00pPa3HO NPUMEHATH B LENSAX MPOBEPKH YCBOSEMOCTH
3HAUUTENBHOTO 00beMa y4eOHOTO Marepuaia, HampuMmep, BO BpeMsS MPOBEACHUS aTTECTAIIWH,
KOr/la He0OXO0MMO MTPOBEPUTH 3HAHUS 00YUAIOIINXCS IO BCEMY KYpCY.

IIpu omeHKe ONPOCOB aHAIM3Yy IMOJUIEKUT TOYHOCTH (POPMYIHUPOBOK, CBSI3HOCTh
U3JI0’KEHUSl MaTepuana, 000CHOBAHHOCTH CY)KJICHUH.

Pemienue 3aganuii (Keic-MeToIbl)

Pemenue kelic-MeTOA0B OCYILECTBIISIETCS C LIEJIbIO IPOBEPKHU YPOBHS HABBIKOB (BJIaI€HUI)
o0yyaroIerocsi M0 NPUMEHEHHUIO COJEP’KaHHsl OCHOBHBIX MOHSATHH M TEPMHHOB AUCLUIUIMHBI
BOOOIIIE U KaX/10i €€ TeMbI B Y4aCTHOCTH.

OOyuaroniemycst 00bsABISAETCS YCIOBUE 3a/laHUs, PEIIEHUEe KOTOPOro OH u3jaraer Jubo
YCTHO, JTUOO MUCHMEHHO.

D¢ (HeKTUBHBIM HHTEPAKTUBHBIM CIIOCOOOM PELICHMS 3a/laHUsl SIBJIAETCS COIOCTaBIICHUS
pe3yIbTAaTOB pa3pelIeHUsl OJJTHOTO 3aaHus ABYMS U 00Jee MaJIbIMU TPYIIIaMH 00YyJaroLIHXCsl.

3agaun, TpeOyrOIME H3Y4EHUs 3HAYUTEIBHOrO 00beMa, HEeOOXOJMMO OTHOCHUTh Ha
CaMOCTOSITENIbHYI0 paboTy CTYICHTOB, C HEIMPEMEHHBIM pPa300poM pe3yabTaTOB BO BpeMs
IOPAaKTUYECKUX 3aHATUH. B 1aHHOM ciyyae pelleHMe CHUTYallMOHHBIX 3ajady C IJIyOOKUM
000CHOBAaHHEM JOJHKHO IPEJCTABIATHCS HAa IPOBEPKY B MMCbMEHHOM BH/IE.

IIpu oueHke pelieHus 3aaHuil aHANU3UPYETCs MOHUMaHUe O0y4YaromKUMCsl KOHKPETHON
CUTyalluu, IpaBWIbHOCTh €€ IIOHMMAaHMUSI B COOTBETCTBUU C M3YyYaeMbIM MaTepUalioM,
CHOCOOHOCTh 0OOOCHOBAHUS BBIOPAaHHON TOUKH 3peHUs, [N1yOuHa NpopaboTKH pacCMaTpUBAEMOro
BOIIPOCA, YMEHUEM BbIIBUTH OCHOBHBIE ITOJIOKEHUSI 3aTPOHYTOr0 BOIIPOCA.

Pemienue 3aanuii B TecToBOi popme

[IpoBoauTCs TeCTUpPOBAaHUE B TEUCHUE U3YUCHUS AUCIIUILITUHBI

He menee uem 3a 1 Hemenmo A0 TECTUPOBAHMUS, MPENOAABATENb JOJIKEH OMNPEEIIUThH
00y4JaromuMcsl UCXOHbIE JaHHBIE JJISl TIOJrOTOBKU K TECTHUPOBAHHIO: Ha3BaTh Pa3/eibl (TEMBbI,
BOTIPOCHI), IO KOTOPBIM OYIYT 3aJIaHUs B TECTOBOH (hopMe, TEOPETUISCKUE NCTOYHUKH (C TOYHBIM
yYKa3aHHUEM Pa3/ieNioB, TeM, CTaTel) AJsl OArOTOBKH.

[Ipn npoxok1eHuu TECTUPOBAHUSI MOJIb30BATHCSI KOHCIIEKTaMH JIEKIIUN, yYeOHUKaMU, U
WHBIMU MaTepHallaMHi HE pa3pelieHo.
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