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1 lesn u 3a1a4n OCBOEHMSI AUCHUTIJIHHBI

Iesan (em) OCBOCHUS TUCIUILIHHBL

MPEICTaBUTh (PU3UIECKYIO TEOPHIO, KAK TEOPUIO, OTPAKAIOIIYIO Pa3BUTHE OKPYKAIOIIETO HAC MUPA,
OCHOBAaHHYIO Ha CTPOTMX (U3MYECKUX 3aKOHaX, MOJYyYEHHBIX B pe3yjbTare 0000IIeHUs HaOJIOJACHHUIH,
MPAKTUYECKOTO OTBITA M SKCIIEPUMEHTA.

3apaum:
a) cpOpPMHUPOBATH Y CTY/ICHTOB €CTECTBEHHOHAYYHOS MUPOBO33pPCHUE U (PU3HUECKOE MBIIIICHHUE;
0) M3y4UTh OCHOBHBIC (PU3HUCCKUE SIBJICHHSI, OBJAJCTh OCHOBHBIMU (DH3UUCCKUMH MOHITUSIMHU U
3aKOHAMHU, METOJaMH (PU3NYECKOTO UCCIIeI0BaHUS,
B) OBJIaJICTh OCHOBHBIMHU MPUEMAMHU M METOJITAMH PEIICHHUSI KOHKPETHBIX (PM3UUCCKUX 33]1aY;
I) O3HAKOMHTBLCS C COBPEMCHHOM HAaydHOW ammaparypoil, c()OpMHpOBAaTh HABBIKH IMPOBEICHHUS
(U3UYECKOTO IKCTICPUMEHTA,
1) chopMHUPOBaTh YMEHUS BBIACIATh KOHKPETHOE (DU3UYECKOE COJCpIKAHHME MPUKIATHBIX 3a7ad 10
OyaylieMy HampaBlIeHUIO MTPo(ecCHOHALHOM MOATOTOBKY OakanaBpa.

2 MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlucuuIuinHa OTHOCUTCS K 0a30Boit yactu Osoka 1 «Jluctummuast (MOTysTH)»
[pepexBusntel aucuuiuinHbl: b.1.5.10 Mamemamuka

TPCGOBaHI/IH K BXOJHBIM pE3yJibTaTaM O6y‘IeHI/I$I, H€O6XOI[I/IMI>IM JJIA OCBOCHUA JUCHUITIINHBI

[penBapuTenbHbIC Pe3yIbTaThl 00YUYCHHUS, KOTOPBIC JOKHBI OBITH Komnerenmuu
c(hOpMHUPOBAHBI Y 00YYAOIIETOCs J0 Havajla H3ydeHUs TUCIIATLINHBI
3HATh: OIIK-1 cnocoOHOCTBIO
- OCHOBBI U (DepeHITMATEHOTO M HHTETPATBHOTO UCYHCIICHUS, HCIIOJIB30BaTh OCHOBHEIE
- METOJIbI U CITOCOOBI Tpaduueckoit 00paboTku nHpOpMaIHH, 3aKOHOMEPHOCTH,
- METOJIbI pEIICHUS YPaBHCHHUH. JICHCTBYIOLIME B IPOLIECCE
Ymers: W3TOTOBJICHUS

- pemaTh aredpandeckue ypaBHEHHS U CUCTEMBI YpaBHEHUH,

- aHAJIM3MPOBATh 10 TpauKaM 3aBUCUMOCTH MEXK/y BETMUNHAMH,

- HAaXOJIUTh TPOU3BOJIHBIE, BBIYUCIISTh MPOCTEUIIINE UHTETPAIbI.
Baaners:

- MaTEeMaTHYECKUM arapaToM, HEOOXOIUMBIM JJIsl PEIICHUS 3a/1ad 110
oOmelt (hu3uKe U aHaIM3a SKCIIEPUMEHTAIBHBIX JaHHBIX, MOJTYYEHHBIX B
X0/JIe IpOoBeACHUS (PU3NIECKOTO IKCIIEPUMEHTA.

MaIIMHOCTPOUTEITHHBIX
u3zienuii TpedyemMoro KauecTna,
3aJJAHHOTO KOJIMYECTBA TIPH
HAaMMEHBIINX 3aTpaTax
OOIIECTBEHHOTO TPyAa

[loctpexBusutel  gucummiaunel:  b5.1.5.4  Besonacnocms  owcusnedesmenvrnocmu,  b.1.5.15
Mamepuanosedenue, b.1.65.17 Teopemuuecxkas mexanuxa, b.1.5.19 Memponoeus, cmanoapmuzayus u
cepmugpuxayus, b.1.5.20 Conpomuenenue mamepuanos, b.1.5.22 Dnexmpomexnuxa u 31eKmpoHUKa



3 TpedoBaHus K pe3yJbTaTaM 00yUeHHUsI 1O JUCIHUIIMHE

[Tpouecc u3yueHus: AMCUUIIIIMHBI HANIpaBieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX PE3YIBTATOB 00YUECHUS

[Tnanupyemble pe3yapTaThl 00y4eHUs 10 AUCIUILTIHE,
XapaKTepU3yIoLe 3Tanbl JOPMUPOBAHUS KOMIIETCHIIUN

dopmupyembie
KOMIIETCHIIUH

3HaTE:

...OCHOBHBIE ATallbl U METObI PEIICHUS (U3UUECCKUX 3a7a9 Pa3TIHIHBIX
TUTIOB (KaYeCTBEHHBIX, KOJTUUYECCTBCHHBIX U KCIIEPUMEHTAIBHBIX )
YMerTh:

.. JIPUMEHSTh TIOTy4YEeHHBIC 3HAHUS Ha TPAKTHKE, COCTABIIATH IIJIaH
COOCTBEHHOM JIEATETLHOCTH MIPH PEIICHUH 3a71a4 (PU3UIECKOTO
COJIEpKaHusl, MPOBEACHUH (DU3MIECKOTO IKCIIEPUMEHTA, OCYIIECTBIISITh
CaMOKOHTPOJIb Ha KaKJIOM 3Tare JTaHHOW JACATEIHbHOCTH, TPOBOIUTH
OILICHKY W aHAJIU3 MOJIYYCHHBIX PE3yIbTaTOB

Baajners:

... OCHOBHBIMU (PU3UYECKUMHU TOHATUSIMHU U 3aKOHAMH, METOIaMU U
pueMaMi POBEACHUS HU3UIECKOTO UCCIICIOBAHUSI, PEIICHUS
(bu3nUecKuX 3a7a4, HH)KEHEPHBIX 33/1a4 €CTECTBEHHOHAYYHOTO
coJiepKaHusl, TI0 TUTAHUPOBAHUIO, IPOBEACHUIO U 000OIICHHIO
PE3yNbTAaTOB (PUIUIECKOTO IKCIIEPUMEHTA

OK-5 crioco6HOCTB K
CaMOOpraHu3aluy U
caM000pa30BaHHIO

3HaTh:

- CTPYKTYypY O0IIIecTBa KaK CIIOKHON CHCTEMBI;

- OCOOEHHOCTH BIIMSIHHSI COIMAIBLHOM cpeapl Ha (GopMHUpOBaHUE
JTUYHOCTH U MUPOBO33PEHUS YEIIOBEKA.

YMerh:
- BBIOENATH, (QOpMyIUpOBaTH W  JIOTUYHO  apryMEHTHUPOBATH
COOCTBEHHYIO MHPOBO33PEHUECKYIO [IO3UIIHIO B nporiecce

MEXIIMYHOCTHOW KOMMYHHKAIIMU C YIETOM €€ CIEIU(PHKH ;

- CAMOCTOSITEJIFHO aHAJTM3UPOBATh PAa3IMYHbIC COIUATIBHBIC TIPOOIEMBI
C UCTIONIb30BaHUEM (PHIIOCOPCKON TEPMUHOIOTHU U PUITOCOPCKUX
HOJIXO/IOB.

Baajers:

- CIIOCOOHOCTSIMH K KOHCTPYKTUBHOM KPUTHKE M CAMOKPUTHKE.

- YMEHUSAMH paboTaTh B KOMaH/E, B3aUMO/IEHCTBOBATh C HKCIIEPTAaMH B
MPEAMETHBIX 00JIACTSIX.

OK-4 criocoOHOCTEIO
paboTaTh B KOMaH]IE,
TOJICPAHTHO
BOCIIPUHHUMAS
coIMaIbHbIE,
STHHYECKHUE,
KOH(ECCHOHAIIbHBIC U
KYJIbTYPHBIE Pa3IAIHs

3HaTh:

OCHOBHBIE METO/Ibl Y IPUHIIMIIBI TOUCKA U KJIaCCU(PUKALUU
uH(pOpMAaIMY B HHTEPHETE U AJIEKTPOHHBIX OMOIMOTEKax

YMers:

HaXo/uTh, Kiaccuuuuponars U He ymeer HaxXoauTh,
KiaccuuuupoBaTh U oueHnBaTh Ciabo ymeeT HaXOAuTh,
KiaccuuupoBaTh U XOpoOIIO yMeeT HaX0AUTh, KilacCu(hUIUpPOBaTh U
OIICHUBATh HalieHHYI0 CBOOOHO yMEeT HaXOIUTh,
KJaccu(UIMpPOBaTh U OLIEHUBATh HallIeHHYIO0 HH(POPMALINIO, a TaK XKe
UCIOJIb30BaTh €€ I PACIIMPEHHs CBOETO HAYYHOTO MUPOBO33PEHHUS
Baajers:

HaBBbIKAMU CaMOOOPa30BaHMsl, B TOM YUCIIE - UCIOIb30BAHUS
MHTEpPHETa U HelpoceTel B MOUCKE U KIacCU(UKALMU Hall ICHHOM
uH(pOpMalLNY; BIaJeTh HaBbIKAMU IIPUMEHEHUS HAWJCHHON
uH(OpMAaLUY IS PACIIUPEHUS U YIIIYOJICHHUS CBOETO HAYYHOTO
MHUPOBO33PEHUS

OIIK-3 crmocoOHOCThIO
UCTIOJIh30BATh
COBPEMEHHBIE
nH(pOpMaMOHHBIE
TEXHOJIOI'NH,
MIPUKIIAIHbIC
POrpaMMHBIC CPEICTBA
NIPH PEUICHUU 33124
npodeccroHanbHOM
JESTEITbHOCTH

3HaTh!
... puzngeckue npuOOPsI M X Ha3HAUCHUE,

[1K-13 —cnocoOHOCTH
IPOBOJIUTH




[Tnanupyemsble pe3ynbTaThl 00yYeHHS MO AUCLMILIUHE,
XapaKTepU3YIOIIUe dTarnbl (JOPMUPOBAHUS KOMIIETCHIIUN

dopmupyembie
KOMIICTCHIINHU

OCHOBHBIC ATaITbl, METOJIbI U CITOCOOBI TPOBEICHUS (PU3HUECKOTO
IKCIIEPUMEHTA;

MeTObl 00pa0OTKH M aHAIM3a PE3YJIHTATOB, MOTYUYEHHBIX MPU
penieHny (GU3MYECKUX 3a7a4 U MPU POBECHUH HHKEHEPHOTO
IKCIICPUMEHTA,

YMeTh:

... COCTaBJIATH IIJIaH MIPOBEICHHS MPOCTEHIITNX (PU3NUECKHUX
1abopaTOPHBIX UCCIICIOBAHUHN H IMOATAITHO OCYIIECTBIATH €T0,
MOJTH30BaThCS (PU3NUECKUMH TIPUOOPAMHU JIJIT U3MEPECHUSI BEJIMYUNH;
MPEJICTABIISITh PE3YNIbTATHI, TOJIyYeHHBIC TP MPOBEICHUN
Hccae0BaHUN (U3UYECKUX CBOMCTB MaTEPHAIIOB, B TAOJIMYHON
¢bopme, a Takke B BUJE rpaduuecKux 3aBUCIMOCTEH;
(hopMyIupOBaTh BHIBOBI MO MOTYYEHHBIM 3aBUCUMOCTSIM
Baaners:

... CTIOCOOHOCTHIO OCYIIECTBIISATH CAMOCTOSITEIHHBIN MMONCK
JIOTIOJTHUTEHHON WH(POPMAITUU U3 PA3IUYHBIX HCTOYHUKOB MTPU
MPOBEACHUH TCOPETUUECKUX U IKCIIEPUMEHTATIBHBIX UCCIEI0OBAHUI
(U3MUYECKUX MPOIIECCOB U SBICHUI, CUCTEMATU3HUPOBATH HMEIOIIYIOCS
nH(pOpMaInIo

SKCIIEPUMEHTHI 110
3aJIJaHHBIM METOIHUKAM,
oOpabaThIBaTh U
aHAIIM3UPOBATH
pE3yNbTaThl, OMMUCHIBATH
BBIITOJIHCHHUC HAYYHBIX
HUCCIIEIOBAHNN, TOTOBUTH
JaHHBIC OJIs
COCTaBJICHUS HAYYHBIX
0030pOB U MyOIUKaIui

3HATD:

... OCHOBHbIE (PU3UYECKUE SIBICHUS U 3aKOHBI MEXaHUKH,
MOJICKYJISIPHOM (DU3UKH U TEPMOJUHAMUKH, dJIEKTPOMArHETU3MA,
BOJIHOBOI1 M KBAHTOBOM OINTUKU U UX MaTeMaTHUECKOE OMHCAHUE,;
OCHOBHBIC MCTOJbI 1 MOJICJIN, UCITIOJIb3YCMBIC ITPHU U3YUYCHUN
(bu3MIecKoil TeopuH,

OCHOBHBIC 3TaIllbl, METOAbI U CHOCOGBI MOACIINPOBAHUA (1)I/I3I/I‘-I€CKI/IX
MIPOLIECCOB,

Ymers:

... IPUMEHATH METObl MATEMATUYECKOTO aHATN3a MIPH PELICHUN
¢bu3nUecKux 3a/1a4, BBIABIATH PU3MUECKYIO CYITHOCTD SIBICHUN U
MPOIIECCOB B YCTPOMCTBAX Pa3IMUHON (U3UUECKON MPUPOIBI U
BBIITOJHATD IPUMCHUTCIIBHO K HUM HpOCTGﬁMHG TCXHUYCCKHUC PACUCTHI
Baajers:

... THCTpYMEHTapHeM JUIs petieHns GU3NYecKuX 3a/1a4 B CBOCH
MpeAMETHOM 00J1acTH,

TCOPCTUYCCKUMHU U SKCIICPUMCHTAJIbHBIMU MCTOJAMU aHAJIn3a
(bu3NYECKUX SIBICHUN B TEXHUYECKUX YCTPOICTBAaX U CHUCTEMAX;
HaBBIKAMU TUIAHUPOBAHMSA U MPOBEICHHS (PU3NYECKOTO IKCIIEPUMEHTA,
MOJIETTMPOBAHUS TPOCTEHIINX (PUINUECKUX MPOILECCOB U SBICHUI

[TIK-2 —cmocoOHOCTD
HCITOJIE30BAaTh METOIbI
CTaHIAPTHBIX
HCIIBITAaHUH 110
OTpeieNIeHUI0 (PU3UKO-
MEXaHUYECKHUX CBOMCTB
M TEXHOJIOTHYECKHUX
rmokasareiei
MaTepuaioB U TOTOBBIX
MAIIMHOCTPOUTEIBHBIX
W3IEIUH, CTaHIapTHHIE
METOJIBI UX
MIPOEKTUPOBAHUS,
MPOTPECCUBHBIE METO/IbI
AKCIUTyaTaluy U3AEIUI

4 CTpyKTYypa U coliepKaHue QU CUUILTHHBI

4.1 CTpyKTypa THCUHHUILIMHBI

OO11ast TPYA0EMKOCTh AUCIUILUIMHBI COCTABIIACT 12 3aueTHBIX eauHull (432aKkageMUISCKIX YacoB).

Ounas ¢hopma o0b6yyenus




Bun paboter

TpynoemMkocTsb,
aKaJIEeMUYECKNX YaCOB

1 cemectp 2 ceMecTp 3 ceMecTp BCETO
O0masi TpyI10éMKOCTh 180 144 108 432
KonrakrHasi pabora: 61,25 61,25 51,25 173,75
Jlexruu (J1) 28 28 18 74
IMpaktrueckue 3anstus (I13) 16 16 16 48
Jlabopatopusie pabotsl (JIP) 16 16 16 48
KoHncynpranmmn 1 1 1 3
ITpomeskyTounas arrecranus (3a4eT, SK3aMeH) 0,25 0,25 0,25 0,75
CamocTosiTe1bHas1 padoTa: 118,75 82,75 56,75 258,25
- camocmosimenvHoe uzyyeHue pazoeos, 30 30 10 70
- camonoozomoska (npopabomka u
nosmopeHue J1eKYyuoOHHO20 Mamepuaid u
mamepuana y4eOHuKo8 u y4eoHvix nocoouil, 5 4 1 2
- H0020MOBKA K 1A00PAMOPHBIM 3AHAMUIM, 26 2 05 285
- H0020MOBKA K NPAKMUYECKUM 3aAHAMUAM, 16 2 0,5 18,5
- 10020MOBKA K py5€9fCHOMy KOHmMpOoato u mn) 4475 4475 4475 134,25
Buj uTOroBoro KOHTpPOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH IK3aMeH
and¢epeHINPOBAHHBIN 3a4eT)
3aounasn ghopma 0byuenus
TpynoeMKocCTsb,
Bun pabotht aKaJIeMUYCCKHUX YacOB
1 cemectp 2 cemecTp 3 cemecTp BCETO
Oo01as Tpy10éMKOCTH 234 54 144 432
KontakTHas padora: 27,5 3,5 23,25 53,75
Jlexrmu (JT) 12 8 20
[Mpaktuueckue 3ansarus ([13) 6 2 6 14
Jlabopatopusie pabotsl (JIP) 8 8 16
Koncynpranun 1 1 1 3
[IpomexxyTouHas arrectanus (3aiura
KOHTPOJIBHOMN pabOThI, 3a4€T, IK3aMCH) 0,5 0,5 0,25 1,25
CamocroniTesbHast padoTa: 206,5 50,5 120,75 377,75
-6binoiHerue Koumpoavhou pabomet (K); 30 20 - 80
- CamMoCmosmenbHoe U3yyeHue pasoeos, 70 10 18 98
- camonodzomoska (npopabomxa u
no8mopeHue 1eKYyuoOHH020 Mamepuaia u
Mamepuana y4eOHUK08 u y4eoHvlx nocoouil; 70 8 54 112
- N0020MOBKA K NPAKMUYECKUM 3AHAMUSIM, 20,5 12,5 22,75 55,75
- N10020MOBKA K 1AO0PAMOPHBLIM 3AHAMUSIM. 16 26 32
Bu UTOroBoro KOHTpoJIs (3a4er, IK3aMeH, IK3aMeH IK3aMeH IK3aMeH

nuddepeHIMPOBAHHDBIN 3a4eT)




Paznensl qucnuIuiMHel, H3ydaeMblie B 1 cemectpe (ouHast popma o0ydeHMs)

KomnuectBo yacos

Ne ayIUTOpHAas
HanmenoBanue pa3znenoB BHEAY/I.
paszena BCETO pabora aGoTa
A mup| P

1 Kunemarnka MaTepuagbHOU TOUKH 38 4 2 2 30

2 JluHamMKKa MaTepuanbHON TOYKU 50 8 4 6 32

3 BpamatensHoe 1BH)KEHHE TBEPIOTO TEla 42 4 6 4 28

4 MorexyssipHas pU3MKa U TEpMOIMTHAMUKA 50 12| 4 4 30
Hroro: 180 28| 16| 16 120

Paznensl mucuuIuinHel, n3ydaeMsie Bo 2 ceMectpe (o4Has popma oOyueHus)

KomnuectBo yacoB

No ayAuTOpHAas
HawnmeHnoBanue pasnenon BHEayI.
paznena BCETO abora

T 13 | 7P pabora

5 DneKTpocTaTuKa 48 10| 6 4 28

6 [TocTostHHBIH TOK 34 4 4 2 24

7 Marnetusm 62 14| 6| 10 32
HUroro: 144 28| 16| 16 84

Paznens! nucuumuinHel, nu3ydaemsie B 3 cemectpe (ouHast hopma oOydeHust)

KomnuectBo yacos

Ne ayIUTOpHAas
HaunmenoBanue paznenon BHEayl.
paszena BCETO pabora

T 113 | P pabora

8 Konebanus 1 BOJIHEI 44 8 10| 4 22

9 Bonnosas ontuka 36 6 4 8 18

10 KBanTOBas onTHka 28 4 2 4 18
Hroro: 108 18| 16| 16 58
Bcero: 432 74| 48| 48 262

Paznensl nucuumuinHel, n3ydaemsie Ha 1 kypce (3aounas Gpopma oOydeHus)

KomnuyectBo yacoB

No ayAuTOpHAas
HaunmeHnoBanue pasnenon BHEayI.
paznena BCETO abora
T 13 | 7P pabota
1 Kunemarnka MaTepuagbHOU TOUKH 23 1 1 1 20
2 JlnHaMHKa MaTepUATbHON TOYKH 29 2 1 1 25




KonuuectBo yacos
Ne HanmeHnoBanwue pa3aeinon ayautopHas BHEay/I.
paszena BCETO pabora aGoTa
a1 |m|ap| P

3 BpamatensHoe nBH)KEHHE TBEPIOTO TEla 24 2 1 1 20

4 MorexyssipHas pU3MKa U TEpMOIUTHAMUKA 38 1 1 1 35

5 DneKTpocTaThKa 66 2 2 2 60

6 ITocTostHHBIN TOK 43 1 1 1 40

7 Maruerusm 65 3 1 1 60
Hroro: 288 12| 8 8 260

Paznensl mucuuIuinHel, n3y4aeMsie Ha 2 Kypce (3aouHas Gpopma oOydeHus)
KonuuecTBo yacon
Ne HaunmeHnoBanwue pa3einoB ayautopHas BHEay/I.
paszena BCETO pabora aGoTa
a1 |m|ap| P

8 Konebanus 1 BOJIHEI 6 4 4 22

9 Bonnosas ontuka 2 2 2 40

10 KBaHnToBas onruka - - 2 60
Hroro: 144 8 6 8 122
Bcero: 432 20| 14| 16 382

4.2 ConeprxaHue pa3ieioB THCIUNIHHBI

Ne 1. KuneMaTHKa MaTepUaJIbHOI TOUYKH
Ouznyeckue MOJEIN. MaTepuajbHas TOUYKa, CHUCTEMa MaTepHUaJbHBIX TOUYEK, aOCOJIOTHO TBEpHOE

teno. Cucrembl orcuéra. llepememienne u myTh. Tpaektopust nBuxkeHUs. CKOPOCTh M YCKOPEHHE
MaTepUalbHOM TOYKM KAaK IPOU3BOJAHBIE pPAJWyC-BEKTOpa IO BpeMeHH. CKOpOCTb U YCKOPEHHE IIpH
KPUBOJIMHEWHOM JIBIXKCHHWH. HopmajbHOe W TaHTEHIMaldbHOE (KacaTelbHOE) ycKopeHHe. JIBuxkeHue
MaTEpUaIbHOU TOUKH 110 OKPYKHOCTH. YTJIOBbIE BEJIMUHHBI M UX HAIPABJICHUE.

[IpeobpazoBanus I'anunes. IlocTynarsl crnenuaabHONW TEOPUU OTHOCHUTENBHOCTH. IIpeoOpasoBanus
Jlopenna. Ilonstue oqHoBpeMeHHOCTU. OTHOCUTENBHOCTD AJIUH U IPOMEKYTKOB BPEMEHHU. 3aKOH CIIOXKEHUS
ckopocteil. IHTepBan Mexxay COOBITUSMHU U €r0 MHBAPUAHTHOCTD 110 OTHOUICHUIO K BEIOOPY MHEPLUATBHOM
CUCTEMBI OTCYETA KaK MPOSIBIIEHUE B3aUMOCBSA3U IPOCTPAHCTBA U BPEMEHH.

Ne 2. JluHaMuKa MaTepUATbHONH TOYKH
WNuepuuaneublie cucteMsl oTcuéta. Ilepblii 3akoH HeroTona. Cria kak npUurMHa U3MEHEHUS CKOPOCTH

IBIoKEeHUS U ¢popmbl Tena. Mueprus. Macca. Bropoit 3akon HproToHa kak ypaBHeHHE IBHXKEHUA. Mmmynbce.
Cuna xak mpou3BOIHas UMITyJIbca. TpeTuii 3akoH HeroTOHA. YTIpyrue Cuiibl, CUJTbI TATOTEHUS, CHIIBI TPEHUS.
BremHve u BHyTpeHHUE CUIIbl. 3aAMKHYTBIE CUCTEMBI. 3aKOH COXPaHEHUs UMITYJIbCa.

PabGoTa moCTOSIHHOM W TIEpEeMEHHON CHJIbI. DHEpPrusi Kak yHHMBEpCAJTbHAas Mepa pazIuyHbIX (opM
JBIDKEHUS W B3auMoiecTBus. KuHeTnyeckass SHEPTUsi MEXaHUUYECKOW CUCTEMBI U €€ CBsI3bh ¢ paboToil cwi,
NPUIIOKEHHBIX K cucteme. [lone kak popma Marepuu, OCyIIECTBISIONIAs CUIIOBOE B3aUMOJICHCTBHE MEXKIY
yacTUlaMu  BemlecTBa. KoHcepBaTMBHBIE U HEKOHCEpPBAaTUBHbIE CHIIbl. lloTeHIMallbHAs SHEPrus
MaTepHabHOW TOYKH. 3aKOH COXPAHEHHUs MEXaHWYeCKOH sHepruu. AOCOIIOTHO YNPYTruil U HEeymnpyrui

yAapsl.



PessiTuBHCTCKOE BBIpAXKCHUE IS KHHETUYECKOM 3HEpruu. B3auMOCBA3b MacChl U SHEPTHH. DHEPTHUs
cBsi3u cucTeMbl. COOTHOIICHHE MEXTy TOJTHOM 3HEPTUEH U UMITYJIbCOM YaCTHUIIbl. | paHUIbI TPUMEHUMOCTH
KJIaCCUYEeCKOM (HbIOTOHOBCKOM) MEXaHHUKH.

Ne 3. BpamarejibHoe 1BHKeHHEe TBEPAOro TeJja

DeMeHThl KHHEMATHKH BPAIIaTeIbHOTO JIBUKEHHUSI a0COIIOTHO TBEPAOTO Teja. YTIIOBas CKOPOCTh U
YIJIOBOE YCKOPEHHUE, WX CBS3b C JUHEHHBIMHU CKOPOCTSAMH M YCKOPEHHUSMU TOYEK BpPAIIArOIIETOCs Tela.
MOMCHT CUJIBI 1 MOMCHT I/IMHy.]IInca MexaHI/I‘IeCKOﬁ CUCTCMBI. MOMCHT I/IHepI_II/II/I TC€JIa OTHOCUTCIIbHO OCH
BpamieHus. MOMEHT UMITyJIbca Tejla OTHOCHTEIIBHO HEIMOABMKHOW och BpamieHus. OCHOBHOE ypaBHEHHE
JUHAMUKH BpAILATEIbHOTO JABUKEHUS TBEPAOro Tejla OTHOCUTEIBHO HENMOABMXKHON ocu. Kunernueckas
SHEpTHsl Bpamarorerocs Temna. PaboTta mpu BpamaTeIbHOM IBH)KCHHH.

Ne 4. MoJgiekyasipHasi pu3MKa U TEPMOJIMHAMHUKA
TepMoanHaMuyeckue napaMeTphbl COCTOSIHUS CUCTeMbl. PaBHOBECHBIE COCTOSIHUS CUCTEMBI U

npotiecchl. aeanbHsiii ra3. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UJICATBHOTO ras3a
111 1aBieHUs. MOJIEeKyIIpHO-KHHETUYECKUI CMBICI TeMIiepaTypbl. Yucio creneHei CBoOO bl MOJIEKYJ.
3aK0H PaBHOMEPHOTO PACIPEICIICHUS YHEPTUH 110 CTETICHSIM CBOOO b MOJIeKY. CpeaHsist KWHETHIeCKast
sHeprus. ['a30Bble 3aKOHBI KaK CJIE/ICTBHE MOJEKYISIPHO-KUHETUYECKON TEOPHUH.

Pacnipenenenne MaxkcBenna. Pacnipenenenne 4acTuil Mo aOCOFOTHBIM 3HAYEHUSIM CKOPOCTH.
WneanpHbiii ra3 B mosie Tarorenus. bapomerpudeckas Gopmyia. 3akon boiabsiiMana uist pactipeiesieHust
YaCTHUL] BO BHEIIHEM NOTEHIIUAIBHOM I10JIE.

BryTpennsis sHeprus uaeanbHoro rasza. Pabora raza npu ero pacmupernu. KoinuecTBo TErioTHI.
Termnoémkocts. [lepBoe Hayano TepmoauHaMuku. [Ipumenenue nepBoro Hayaga TEPMOJAUHAMUKHY K
M30TpoLIeccaM U ainabaTHOMY MPOLIECCY HICAIbHOTO ra3a. 3aBUCUMOCTh TEIUIOEMKOCTH HICAIBHOTO Ta3a
OT BH/JIa MPOLIECCA U3MEHEHHUSI €0 COCTOSTHUS.

Bropoe nHauano tepmoaunHamuku. OOpaTumMbie 1 HeOOpaTHUMbIE TIPOIECCHI, KPYTOBBIE H HEKPYTOBBIC
npoueccel. [lukn Kapro. KITJI uneansHoit Termmosoii mammubl. HezaBucumocts KIT/] oOpatumoro mukina
Kapno ot npupobr padouero tena. MakcumanbHbiid KITJl TemioBoit mamuasl. Pazinuansie GopMyIupoBKU
BTOPOT0 Hayaja TEPMOJANHAMHUKU. DHTPOMHUSL.

Cpennee 4KCIIO CTOJIKHOBEHUN U CpeqHss AJIMHA CBOOOIHOTO Mpodera MosieKy. SIBieHus nepeHoca
B TEPMOJAMHAMHYECKH HEPABHOBECHBIX cucTeMax. TemnonpoBoaHocTh. Auddy3us B razax u B TBEPIBIX
Tellax. BI3KOCTh ra30B U JKUIKOCTEH.

Peanbubie Ta3pl. OTCTyIUIEHHME OT 3aKOHOB WJCAIbHBIX Ta30B. YpaBHeHHe Ban-nep-Baanbca.
CpaBuenue u3zorepMm Ban-nep-Baanbca ¢ skcnepuMmeHTanbHbIME. KpuTnueckas touka. MeractaOuibHbIe
coctosiHus. Da3oBble nepexoibl. BHyTpeHHsIs1 3Heprus peanbHOro raza. OcoO0eHHOCTH )KUJKOTO U TBEPAOTO
coCTOsIHUA BelecTBa. Kpucramnnueckas pemeTka.

Ne 5. JyekTpocraruka
Bsaumonerictue 3apsnoB. 3akoH Kynona. [lpuHiun cynepnosunuu. DJIEKTpOCTaTHUECKOE IIOJIE.

Hanpssk€HHOCTB 3JIEKTPOCTATUYECKOro MO, Pacuér 35IeKTpOCTaTUYECKUX MOJIEH METOJOM CYIEPIIO3ULIUN.
Ilone pgunosa. IIoTok BekTOpa HaANpsSHKEHHOCTH JJIEKTpUYeckoro mnons. Teopema I'aycca i
JIEKTPOCTATUYECKOTIO [OJIS B BAKyyMe U €€ IPUMEHEHHeE K pacu€Ty noseil. Paborta cui 3ieKkTpocTaTn4eckoro
nosid. [loTeHnManpHBI XapakTep 3JIEKTPOCTaTHYECKOro mouid. Llupkyisnus BeKTopa HaNpsHKEHHOCTH.
[Torennnan. CsA3b MEXKIY HAIPSHKEHHOCTBIO M IIOTCHIIMAIIOM.

DIEKTpUYECKOe I0JIEe B BelleCTBE. JunekTpudeckas BOCIPUUMYUBOCTD BelecTsa. Hanpsok€HHOCTD
110JI B AMAJIEKTpUKE. OTHOCUTEIbHAS TUIIEKTPUUECKasi IPOHUIIAEMOCTb CPENIbl. DIEKTPUUECKOE CMEILLIEHUE.
Teopema I'aycca 11 37IEKTPOCTaTUYECKOTO OIS B IUDJIEKTPUKAX.

IIpoBonHMKM B 37€KTpOCTaTHYeCKOM Itosie. Ilose BHYTpHM NIPOBOJHUKA M Yy €0 IOBEPXHOCTH.
Pacnipenenenne 3apsga B IPOBOAHHUKE. OJIEKTPOEMKOCTh YEIUHEHHOrO NpOoBOAHMKA. KoOHIEHCAaTOpBI.

3Hepm${ 3apsKCHHBIX IMMPOBOAHUKOB, YGI[I/IHéHHOI‘O IMPOBOAHHUKA, KOHACHCATOpPA U CUCTCMbBI ITPOBOJIHUKOB.
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DHeprus MEeKTPOCTaTUYecKOro moisi. O0bEMHAS IITOTHOCTH SHEPTUH.

Ne 6. ITocTOSIHHBII TOK

ITOCTOSHHBIN 3JIEKTPUYECKUN TOK, €r0 XapaKTEPUCTUKU. Y CJIOBHUS CYLIECTBOBAHMS IIOCTOSHHOIO
JIEKTPUUYECKOr0 TOKA. Pa3HOCTh MOTEHLIMANIOB, MIEKTPOABIIKYIAs cuia, HanpsbkeHue. CTOpOHHUE CHUIIBI B
ANIEKTPOABIKYIIEH 1enu. Mictounnku Toka. O000mEHHbIHM 3akoH OMa B uHTErpanbHoi dpopme. 3akoH Oma B
muddepennmanbaon popme. 3akon Jxoyns — Jlenna B uaTerpansHoit u qudepennmnansaoi Gopme. Bub
COEMHEHUS TNPOBOAHUKOB. Pa3zperBnéHHble anekTpuueckue uenu. IlpaBuma Kupxroga. Knaccuueckas
JIEKTPOHHAs! TEOPUS SJEKTPONPOBOJAHOCTU METAIIIOB U €€ OMBITHBIE 0OOCHOBAHUS.

Ne 7. Marnerusm
NHaykiusa MarHUTHOTO TOJISL IBMKYILETOCs 3apsAna. MarHuTHOE 1oJie 3JieMeHTa Toka. 3akoH buo-

Capapa-Jlanmaca U ero mMpuMEHEHUE K PAacdy€Ty MArHUTHOTO MOJs. MarHUTHOE MOoJie MPAMOJUHEHHOTO
IIPOBOJHMKA C TOKOM. MarHuTrHoe ImOj€ KOJIBLIEBOIO TOKa. MarHuTHBII MOMEHT KOHTYpa C TOKOM.
LlupKynsiys BEKTOpa MArHUTHOW MHIYKIMU (3aKOH ITOJTHOTO TOKA) JUISI MArHUTHOTO IOJIsl B BAKYYME U €ro
IIPUMEHEHHE K pacu€Ty MarHUTHOTO 0JIs1 COJIEHOU 1A M TOPOUAA.

CunoBoe JielicTBME MarHUTHOTO 110JIs1. 3aKoH Amnepa. BzaumoeiicTBue napauuieabHbIX IPOBOAHUKOB
¢ TokoM. Onpenenenue equHuLpl cuiabl Toka B cucreme CHU. KoHTyp ¢ TOKOM B OJJHOPOJIHOM MarHMUTHOM
nosie. DHEprus B3auUMOJIEHCTBUS KOHTypa ¢ TOKOM B MarHuTHoMm mnoie. Cwia Jlopenna. /IBukenue
3apsDKCHHBIX YaCTHUI] B MATHUTHOM IIOJIE.

[ToTox BekTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca st MarHuTHOTO 1oJsi. PaboTa mepemenieHus
IIPOBOJHMKA M KOHTYpPa ¢ TOKOM B MarHUTHOM I10JI€.

MaruntHOoe nose B BemecTBe. MarHeTuku. XapaKTEpUCTMKM MAarHUTHOIO IO B BEILECTBE.
HamaranuenHocts. MarautHas BOCHPUMMYMBOCTh. Hanpsyk€HHOCTH MAarHUTHOTO TOJIS B BEIIECTBE.
MarHuTHas TpPOHHIAEMOCTh cpeabl. OpOUTaTbHBIA MarHUTHBIM U MEXaHHMYECKUH MOMEHTHI 3JIEKTPOHA B
atoMe. CIMHOBbIE MAarHUTHbIE MOMEHTHI. ATOM B MAarHUTHOM II0j€. OJIEMEHTapHas Teopus [ua- U
napamarHetusma. ®eppomarneruku. Kpusass HamarHmuumBanusi. MarnutHbelii rucrepesuc. Touka Kropwu.
Jomensl. CinHOBast pupoja GpeppomMarHeTu3ma.

SIBieHME 3IEKTPOMAarHUTHOM MHIYKIMU. 3aKoH JIeHna. 3aKOH 3JIEKTPOMarHuTHOW MHIAYKIMHU U €ro
BBIBOJI M3 3aKOHa coxpaHeHHs sHepruu. BozHukHoBenne D/[C MHAYKIIMU B MPOBOJHUKE, NBUKYIIEMCS B
MarHMTHOM II0JI€ U B paMKe, paBHOMEPHO BPAIIAIOIIECHUCS B OJJHOPOJHOM MarHuTHOM 1osie. CaMOMHAYKITHSI.
NHAYKTUBHOCTh KOHTYpa. 3aKOH M3MEHEHHMS TOKA MPHU 3aMBbIKAHWHM U Pa3MbIKAaHUU AJIEKTPUYECKOM IIEIH.
B3aumuas unaykius. B3auMHas HHAYKTUBHOCTh. OJHEprusi MarHuTHoro mnoig. Cucrema ypaBHEHUM
Makcaeia.

Ne 8. KoJsie0aHus 1 BOJTHBI
['apMoHHMYecKkre KojeOaHUs W WX XapakTepucTHKH. CKOpPOCTh W YCKOPEHHE TapMOHHYCCKHUX

KoJieOaHui. MeTo1 BEKTOPHBIX THarpaMM.

CBoOoanbie koyieOaHUs. MeXaHWYeCKHH M JJIEKTPUUECKHH KoieOaTeNbHBIH KOHTYpPBI. AHaJIOTHS
MIPOLIECCOB CBOOOHBIX IJEKTPUUECKUX U MEXAHWYECKUX KOJeOaHUN. AHAIOTHS MEXAY dJIECKTPUUECKUMU U
MeXaHU4eCKUMH BenmmuuHamu. Juddepennnanbaoe ypaBHeHHE CBOOOIHBIX KOJICOAHMIA.

3aryxaromue Konebanus. Y paBHeHUE CBOOOIHBIX 3aTyXaoMuX Konedanuid. JJoOpoTHOCTD.

Breinyxnennsle konebanus. Llenmn nepemenHoro Toka. Pe3ucrop B IlemM NEpEeMEHHOTO TOKA.
Konnencarop B nienu nepemeHHoro toka. Karymka B nenu nepemenHoro Toka. Ilocnenosarensueiii RLC-
KOHTYp. BekTopHas aquarpamma miist mocnegoatenbHo RLC-ienu. 3akon Oma jytst 1ienu nepeMeHHOTro TOKa.
Pe3onanc. Pe3oHaHC TOKOB U HaNpskeHUN. Pe30oHaHCHBIE KPUBBIE 111 KOHTYPOB € PA3JIMYHBIMU 3HAYCHUSIMU
nobpotHocTH Q.

Bonubl n ux xapaktepuctuku. I'padux BomHbl. CKOPOCTH BOJIHBL. YpPaBHEHHE IUIOCKOW BOJHBI.
BomHoBO# GpOHT 1 BOTHOBAsI TOBEPXHOCT.
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DJIEKTPOMArHUTHBIE BOJIHBI. Y PaBHEHHUE TJIOCKOH MOHOXPOMATHYECKOM 3JIEKTPOMAarHUTHOW BOJIHBI.
OCHOBHBIE CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. DHEPrUsl © HHTEHCUBHOCTD 3JIEKTPOMAarHUTHBIX BOJIH. [1oTOK
sHepruu. Bexrop YmoBa—IloliHTHHrA.

Ne 9. BosinoBast onTuka
WnTepdepenmus cera. KorepeHTHOCTE 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. CrIOCOOBI MOTydeHust

KOT€pPEHTHBIX HCTOYHHUKOB CBeTa. Pacuér nHTepPepeHIIMOHHON KapTHHBI OT ABYX KOI'€PEHTHBIX HCTOYHHUKOB.
Onrtuyeckas AMUMHA MYTH U ONTHYECKas pa3HOCTh Xoja BosH. VIHTepdepeHus B TOHKUX MiIéHKax. [lomockl
paBHo# TommmHbl (kiuH, Kombia HprOTOHA) M MOJ0CKI paBHOrO HakJIOHA. IIpakTH4ecKoe MpHMEHCHHE
nHTEep(hEpPEHIINN CBETA: MPOCBETICHUE ONTUKHU, KOHTPOJIL 00paboTKH moBepxHocTeit. HTEpdepomMeTpsl.

Hudpakuus ceeta. Ilpunmun Itoiirenca — ®penens. Meron 30 @Dpenens. [IpsmonuneiiHoe
pacripoctpanenue cpera. [udpakuus @DpeHens Ha KPYIrJIoM OTBEPCTUM W JTUCKE. 30HHAs IUIACTHUHKA.
Judpakius B mapasienbHBIX JIyd4axX Ha OJHOM Imenu, Ha audpaxiuoHHON pemérke. Audpaxmus Ha
npocTtpaHcTBeHHOU pemérke. @opmyna Bynbsda — bperra.

ITonspuzanus ceera. EcrecTBEeHHBIN U NOIAPU30BaHHBIN cBET. [lonsgpusanus cBeTa pu OTpaKCHUHU.
3akoH bproctepa. AHanu3 NOJIsAPU30BAHHOrO cBera. [lossipounbl W MOJApU3ALMOHHBIE MPHU3MbI.3aKOH
Mamtoca. OnTuuecku akTUBHbBIE BellecTBa. JIBoitHOE ydenpenoMiieHue.

Ne 10. KBanToBasi onTuka
TernmoBoe u3NydeHue. DHEPreThdeckas CBETUMOCTh. CHEKTpasibHas TJIOTHOCTh JHEPreTHYECKON

cBeTuMocCTH. AbcomoTHO Y€pHOe Teno. 3akoH Kupxroda. Pacnpenenenue sHeprun B CIEKTpe WU3IYICHUS
abcomoTHO 4€pHOro Tena. 3akoHbl Crtedana — bonmpnmana u Buna kak cineactBue dopmynsl [lnanka.
Onrtuyeckasi TUPOMETPHSL.

Buemnnit potodaddexr. OcHoBHBIE 3aK0HBI BHemtHEro ¢otodddekxra. doTtoHsl. Macca U UMIyIbe
¢dorona. YpaBHenue DitHITeHa 1151 poToddhdekra.

Oddexr Komnrona. Paccesnue ¢oroHOB Ha snekTpoHax BemiecTBa. Teopus sddexkra Komnrona.
KopryckysipHO-BOJITHOBAsI TBOWCTBEHHOCTH (Myanu3m) cBeTa. JIMajeKTHUECKOe €IMHCTBO KOPIYCKYIISIPHBIX
Y BOJTHOBBIX CBOWCTB 3JICKTPOMAarHUTHOTO U3TyYCHUSI.

4.3 JIaGopaTopHble padoThI

Ounas popma obyuenus

No JIP Ne HaumenoBanue nabopatopHoii paboTh Koz-s0
paznena 4acoB
1 cemecmp
1.1 1,2 |IIpoBepka 3aKOHOB JABM)XCHHS Ha MaInHe ATByna 4
1.5 2 Omnpenenenne CKOPOCTH MOJETA MyJH OATUCTUYECKUM MasITHUKOM 2
Omnpenenenre MOMEHTa HHEPIIMH MaxOBOI'0 KOJIEca U CHIIbI TPEHUS
1.6 3 B OIOpax 4
1.10 2 Onpenenenne moaynst FOHra mo pacTsiKeHHIO POBOJIOKH 2
Omnpenenenre OTHOIIEHUH yIEIbHBIX TEIIOEMKOCTEN raza
1.9 4 METOJIOM a/J1a0aTHIECKOTO PACIINPEHHS 4
HToro 3a cemecrtp: 16
2 cemecmp
2.1 5 [TocTpoeHne SKBUTIOTEHITMATBHBIX U CUIIOBBIX JIMHHI 2
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Ne . Kon-Bo
Ne JIP HaunmenoBanue nabopaTtopHoii paboThI
paszzena 9acoB
ANEKTPOCTATUYECKOTO MO
29 6 N3MepeHue 3JIEKTPUYECKUX CONPOTUBIEHU MOCTUKOM Y UTCTOHA 1
29 I'pagyupoBka BOJbTMETpPA U amMIiepMeTpa
2.3 I W3yuenne paboThI 3IEKTPOHHO-TYYEBOTO OCIHIUIOrpada 2
2.5 5 OmnpeneneHue IEKTPOEMKOCTH KOHAeHcaTopa MocToM CoTTH 2
Kommbrorepnast pabota. M3ydyeHue siBIeHUS 3IEKTPOMArHUTHON
2.4 7 WHIYKIIHHA 4
2.7 7 OrnpeneneHre ropu30HTAILHON COCTABIISIIONIEH MAarHUTHOTO MOJIst 4
3emun
Hroro 3a cemectp: 16
3 cemecmp
1.2 8 N3yuenne coOCTBEHHBIX KOJEOAHUHN MPYKMHHOTO MasiTHUKA 2
2.6 8 Pe3onaHc HanpsKeHUs 2
3.2 9 Omnpenenenue JIMHBI CBETOBOM BOJIHBI IIPU TOMOILIU 2
TU(PPaKIHOHHON PEIIETKH
3.4 9 Ornpenenenue paanyca KpUBU3HbBI TUH3bI C TOMOIIBIO SBICHUS 3
UHTEepEpEeHINH
3.8 9 N3ydeHue siBeHUs NOISPU3ALUU CBETA 3
3.3 10 [TpoBepka 3aKOHOB OCBEMIEHHOCTHU TIPH MOMOIIH (POTOIEMEHTA 2
3.1 10  |KommnbrotepHas pabota. M3ydenue 3¢pdexra Komnrona 2
Hroro 3a cemectp: 16
Hroro: 48
3aounasn ghopma 0byuenus
Ne . Kon-Bo
Ne JIP HanmenoBanwue nmabopaTopHOi paboThI
paznena 4acoB
1 xypc (vemanosounas ceccus)
1.1 [TpoBepka 3aKOHOB IBM)KCHHS HA MaIinHe ATBy1a
15 1,2 |OnpeneneHue CKOPOCTH MONETA MYITH OATTHCTUYCCKIM 2
. *
MasiTHUKOM
Omnpenenenre MOMEHTa HHEPIIMM MaxOBOI'O KOJIEca U CHIIbI TPEHUS
1.6 B OTOpax
3 1
W3ydyeHne 3aK0OHOB BpalllaTeIbHOr0 JBUKEHHSI IPU ITOMOILN
1.3 KpecTooOpa3HOro MaxoBUKa
Onpenenenre OTHOIICHUH yIeIbHBIX TEIIOEMKOCTEN raza
1.9 4 METOJIOM aIuabaTHYECKOTO PACIIHUPEHUS 1
Hroro: 4

1 kypc (3ummsis ceccus)
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Ne . Kon-Bo
Ne JIP HaunmenoBanue nabopaTtopHoii paboThI
paszzena 9acoB
[TocTpoeHne YKBUIMOTEHIIMATBLHBIX U CHIIOBBIX JIMHUN
2.1 5 ANEKTPOCTATUYECKOTO MO 2
2.5 OmnpeneneHne IEKTPOEMKOCTH KOHAeHcaTopa MocToM CoTTH
29 N3MepeHne 3JIeKTpUYeCKUX COMPOTUBICHU MOCTUKOM Y UTCTOHA
6 1
29 ['pamynpoBKa BOIBTMETpA M aMIIepMeETpa
KomnbrotepHas pabota. M3ydeHue siBIeHUS 3JEKTPOMAarHUTHOM
24 7 WHIYKITUT
1
2.7 7 Omnpenenenne ropu30HTAILHON COCTABIISIONIEH MAarHUTHOTO TIOJIS
3emun
Hroro: 4
2 kypc (yemanoeounas ceccust)
1.2 8 N3yuenne cOOCTBEHHBIX KOJICOAHUH MPYKMHHOTO MasiTHUKA 2
1.4 OmnpeneneHne MOMEHTA WHEPITUN CTEPIKHS
2.6 8 Pe3onaHc HanpsHKeHUs 2
2 kypc (3ummsis ceccust)
3.2 9 Onpenenenne JIMHBI CBETOBOM BOJTHBI ITPH ITOMOIITH 2
TU(PPaKIUOHHON PEIIETKH
3.4 Omnpenenenne paanyca KpUBU3HBI JTHH3BI C TOMOIIBIO SIBJICHUS
UHTEephEpeHINH
3.8 W3ydeHue sBICHUS TOJISAPU3AIUU CBETA
3.3 10  |IIpoBepka 3aKOHOB OCBEIIEHHOCTH IPH OMOIIH (HOTOIIEMEHTA 2
3.1 Kommbrorepnas pabora. M3zydenue a¢gdexra Komnrona
HToro 3a BTOpOIi Kypc 8
Hroro: 16

*
IUTs paboT, MPEICTaBICHHBIX B TaOJIMIIE TPYIIIIAMH, CTYACHTAMH BBITOJIHIETCS TOJIBKO OHa pabora (1o

BBIOOPY MPEIIO1aBaTEs)

4.4TlpakTHuecKne 3aHATHS (CeMHHAPDBI)

Ounas ¢hopma ob6yyenus

Ne zauarus

No
paznena

Tema

Koma-Bo
4acoB

1 cemecmp

Kunemarnka MaTepuagbHOU TOUKH

JluHamMKKa MaTepualbHON TOYKHU. 3akoHbl HploTOHA

Nwmmynse. PaGota n sHEprus. 3aKkoHbI COXpAaHCHHS B MEXaHUKE

MoOMEHT nHepuumu

OcHoOBHOE YpaBHCHHUEC JUHAMUKH BpalllaTCJIbHOTO ABUKCHUA.
3Hepm;1 BpamaTCJIbHOI0 ABMKCHUSA TBECPAOTO TCIId

o O [AIWIN|F

W W WNIN|EP

3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa

NN NNININ
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Ne 3angTus

No
paznena

Tema

4

3aKOHEBI HICAILHOTO ra3a

4

IlepBoe Ha4YaJI0 TEPMOJAUHAMUKHU

Hroro 3a cemectp:

2 cemecmp

DiekTpocTaTuka. HanpsskeHHOCTh M TOTEHIMAI 3J1. TTOJIS

Teopema Octparpajackoro-I'aycca

WIN|F-

KoHnneHcatopbl. DJIeKTPOEMKOCTh

[TocTostHuBIN TOK. 3akoHBI Kupxroda

MaruutHoe none B BakyyMme. 3akoH buo-Casapa-Jlanaca

Cuna Amnepa. Cuna JlopeHna

(N[O

NN N|oy|oroh|o

MarsHuTHBbII NOTOK. fIBICHUE 3JIEKTPOMAarHUTHOM MHIAYKIIMU

Hroro 3a cemecrtp:

3 cemecmp

KunemaTnka rapMOHUYECKUX KOJeOaHMi

Cno)keHre rapMOHUYECKUX KOJIeOaHU

CB00OOIHBIE KOJIE0AHUS

3aTyxaromue U BBIHY)KJICHHBIC KOJIeOaHus

IlepeMeHHBIN MIEKTPUUECKUI TOK

WuTepdepennms ceera

©|©O(00|00|00|00|00

Hudpakaus ceera. [lonspuzarms cera

ONO|OB|WIN|F

KBaunToBBIE CBOMCTBA CBETA

NINININININININ

Hroro 3a cemectp:

=
(o))

Hroro:

N
oo

3aounas ghopma 0byuenus

Ne 3angTus

No
paznena

Tema

Koma-Bo
4acoB

1 kypc

Kunemarnka MarepraJbHON TOUKH.

JlnHamuka mMaTepuasbHOU TOYKH

MowmeHnT nnepuuy. OCHOBHOE ypaBHEHUE TUHAMUKH
BpalIaTEIILHOIO IBUKCHHUSL.

N N |

Wl W (N

3aKoHbI HA€aIBHOIO rasa. Ileppoe Hauano TEpMOAMHAMUKHI

Umoeco (ycmanosounas ceccust):

ol

DiekTpocTaTuka. HanpsskeHHOCTh M TOTEHIMAI 3J1. TTOJIS

w|w

ol

KoHnneHcatopbl. DJIeKTPOEMKOCTh

Hmoeo (3ummnss ceccust).

(o]

[TocrosinubIil TOK. 3akoHbl Kupxroda

\'

Cuna Amnepa. Cuna Jlopeniia. MarHuTHbIN OTOK. SIBIIeHHE
AJIEKTPOMATHUTHON MHIYKLIMHU

RIRIN R IR R P (P

Hmozco (nemusis ceccus):

N

Hroro 1 kype:

(o¢]

2 Kypc

KunemaTnka rapMOHUYECKUX KOJICOaHUIA

00| o

CroxeHne TapMOHMYECKUX KOoJeOaHui

Hmozo (ycmanosounas ceccust).

N

CBoOoiHbIC KosleOaHus. 3aTyXalolue U BEIHY)KICHHbBIE KOJIeOaH s

N

IlepeMeHHBIN MIEKTPUYECKUI TOK

w

©|00|00

WNutepdhepennius, mudpakius 1 MOJIpU3aIKs CBETA

NP R[NP
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Ne Kon-Bo
Ne 3ansaTus Tema
paznena 4acoB
Hmoeo (3ummnss ceccust): 4
Hroro 2 kypc: 6
Hroro: 14

4.5 CamocTosiTeJIbHOE H3yYeHHe Pa3/1esioB U CHUTIIHHbI

Ounas ¢hopma ob6yyenus

Ne HaunmeHnoBaHMe pa3ieyioB ¥ TEM IS Kon-Bo
paszaena CaMOCTOSITEITLHOTO U3yUCHHSI 4acoB

1 Teopusi OTHOCHTEIBLHOCTH 20

2 SIBNeHHS TIepeHOCa B TEPMOJIUHAMUYECCKHX CHCTEMax 10

3 Krnaccuueckast aeKTpoHHast TEOpHsl 3JIEKTPOIPOBOAHOCTH METAJUIOB U €€ 20
OTIBITHBIE 00OCHOBaHUS

4 B3aumHas WHIyKIUS 10

S Bremmnuit gporoaddexr 10
Utoro 70

3aounasn hopma obyuenus

Ne HanmenoBanue pa3iennoB u TeM A Kon-Bo
paznena CaMOCTOSITENIbHOTO HU3yUeHUs 4acoB
1 Teopust OTHOCUTENBHOCTH 20
2 Kunematnka BpamaTenbHOTO ABUKCHUS 15
3 SBneHus mepeHoca B TEPMOAMHAMUYECKUX CUCTEMAX 15
4 Kraccuueckast 371€KTpOHHas! TEOPHSI 2JEKTPOIIPOBOAHOCTH METAIUIOB U €€ 20

OTIBITHBIE 00OCHOBAHUS

5 B3aumHas WHIyKIUS 10
6 KBanToBbIE CBONCTBa cBETa 18
Utoro 98

5 Y4yeOHo-MeToanueckoe odecrneyeHne M CHUIIIHHbI
5.1 OcHoBHas 1uTEpaTypa

1. CaBenneB, U. B. Kypc o6mieii ¢pusuku [Tekct| : yueOHOE ocoOue isi CTYIACHTOB BY30B 10
TexHuuecknM HampasienusMm: [B 51.] / U. B. CaBenbes . - T. 1. Mexanuka. - Cankr-IletepOypr : Jlans,
2011. - 336. : ui. - ([YueOuuku s By3oB. CriennanbHas tutepatypal). - [Ipeam. ykas. : ¢. 334-336. -
ISBN 978-5-8114-1207-5.

2. Cagenbes, U. B. Kypc o6meit pusuku [Teker] : B 4 1.; yuebroe mocodue / 1. B. CaBenbes
mox o6m. pexn. M. B. CasembeBa. - M. : KunoPyc, 2009 - ISBN 978-5-390-00351-0.
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T. 1 : Mexanuka. MonekynspHas ¢usuka u repmoannamuka. - 2009. - 528. - ISBN 978-5-85971-899-
3
T. 2 : DnextpudectBo u MarHetusMm. Bomubl. Ontuka. - 2009. - 576c. - ISBN 978-5-85971-898-6
T. 3 : KpanroBas ontuka. AtomHas ¢usuka. @usuka TBeproro Ttema. dOu3MKa aTOMHOTO sjupa U
AJIEMEHTAPHBIX YacTHIl. - 20009. - 368 c. - ISBN 978-5-85971-900-6
T. 4 :CoopHuUK BOIPOCOB U 3aaa4 1o odmieit ¢pusnke. - 2009. - 384. - ISBN 978-5-85971-901-3

5.2 JlonoTHUTeIbHAS JUTEPATYypa

1. ®wusuka [DnekrpoHHbId pecypc]: YueOnoe mocobue / A.B. Unpromonok, I1.B. Acraxos, U.A.
I'onuapenko. - M.: HUL] UH®PA-M; MH.: Hos. 3nanue, 2013. - 60Q.: un.; 60x90 1/16. -Briciiee
o0pa3zoBaHue). (mepermet) ISBN 978-5-16-006556-4. - Pexum JOCTyTa:
http://znanium.com/catalog.php?bookinfo=397226

2. Tpodumona, T. 1. Kpatkuii kypc pusuku [Tekcr] : [yuednoe mocobue ms By3os] / T. Y. Tpohumosa
. - Mockaga : Beicmi. mk., 2000. - 352. : mi.. - [Ipeam. ykas. : c. 336-347. - ISBN 5-06-003688-

3. Bonwkenmreiin, B.C. CoopHUK 33124 110 00111eMy Kypcy Ghu3uku: st CTyICHTOB TEXHUYECKUX BY30B
/ Bonbkenmreitd B.C. , U3xa-e nomn.u nepepad.. - CI16 : "Cnenunanbnas mureparypa”, 1997. - 328.

4. Yepros, A.I'. 3amaunuk no ¢usuke: Yueb.mocodbue ans crynenros Bry3os / UeproB A.l'. .- 6 u3n.,
nepepabd.u goi.. - M. : Uuarerpan-Ilpecc, 1997. - 544. : .

5. TkaueBa, 1. A. ®usuka [DnextpoHHsli pecypc] : maboparopubiii npaktukym / U. A. Tkayesa. -
DnektpoH. TekcToBbie maH. (1 daitr: 3,83 M6). - Opck , 2014. -Adobe Acrobat Reader.Pesxum
noctyna: http://library.og-ti.ru/global/metod/metod2016_05.8df

5.4 UHTEpHeT-pecypchl

5.4.1. CoBpemenHbie npogeccHoHAbHbIE 0a3bl TAHHBIX U MH(POPMAIMOHHbIE CINPABOYHbIE
CHCTEMBI:

1. bubnuoteka I'ymep - https://www.gumer.info/Jloctyn cBOOOIHBIIA.

2. Hayunas oubmuoreka - http://niv.ru/Jloctym cBoOoaHbIH

3. eLIBRARY.RU - www.elibrary.ru Jloctyn cBoOoanbiii. HeobOxomuma WHIUBHIAyaIbHAS
perucTpaiys B J0KaIbHON CETH By3a.

4. WudpopmarmonHas cucteMa <«EIMHOE OKHO JOCTyma K 0O0pa3oBaTelibHBIM pecypcam» —
http://window.edu.rufToctyn cBoOOaHbIIH

5. Infolio - YuuBepcuterckas anekrponHas oudaunoreka — http://www.infoliolib.info/

5.4.2. TemaTnueckue npogeccuoHabHble 0a3bl JAHHBIX U MH(OPMAIMOHHbIE CNPABOYHbIE
CUCTEMBI:

Uztest.ru BupryanesHbiit kabunet yuutens — http://uztest.ru/
denepanbHbIi HHCTUTYT MEIarOrHYeCKUX u3Mepenuit - hitp://fipi.ru/
EqWorld. Yuebnas ¢pusuko-maremarndeckas oudnunoreka - http://eqworld.ipmnet.ru/ru/library.htm
Kypuansusiii mopran ®THU um. Hodde - https://journals.ioffe.ru/
Cu3ud - http://www.kosmofizika.ru/

agrwnE
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5.4.3.91eKTpoHHbIEe OMOTHOTEYHBbIE CHCTEMbI

1. OBC «YHuuBepcuterckas 6ubnmmoreka ommaiu» — http://www.biblioclub.ru/Tlocne perucrpanuu
JOCTYT BO3MOXEH H3 JIt000# Touku cetu HTEpHET.

2.9BC «Jlanp» —http://e.lanbook.contlocie perucTpaiiuu J0CTYI BO3MOXKEH U3 JIIO00H TOUKH CETH
HNHrepHer.

3. DBC «Pykout» - http://rucont.ru/lTocie perucTpanuu I0CTYIl BO3MOKEH U3 JHO00H TOYKH CETH
NHrepHer.

4. 3BbC Znanium.com http://znanium.comiTocie perucrpamnuu JO0CTYI BO3MOXEH U3 JTFOO0H TOUYKH
cetu MuTepHer.

5. OBC m3nparensctBa «fOpaiiT» - https://biblio-online.rullocie perucrpaiuu 10CTYIT BO3MOKEH M3
m060# Touku cetu HTEpHeT.

6. DBC «KoncymsTant ctynaenra» - http://www.studentlibrary.ru/llocine perucTparnuu I0CTyII
BO3MOYKEH U3 J1000i# Touku cetu HTEepHeT.

5.4.4. lononantesbHble NHTEpHET-pecypcehl

WWW.UfN.ru— caiir sxyprana «Ycnexu GU3nIeCKUX HayK»
http://www.scietific.ru/journal/news.htmlbexTponHsiii Hay4HbIi KypHaT «HoBOCTH HayKK»
http://dic.academic.ru/misc/enc3p.nsf/ListWro Bosbioi DHIMKIONEANIECKH CIIOBAPh

whN e

5.5 IIporpammHoe oGecneuenue, mpodeccuoHabHble 0a3bl JAHHBIX M HHGOPMAIHOHHbIE
CIPaBOYHbIE CHCTEMbI COBPeMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHIA

Tun nporpammuoro obecneuenusi | HammenoBanue Cxema JIMLEH3UPOBaHMsl, PEKUM JA0CTYIIa
OrepaIuonHas cicTeMa M'_CVSSOft Hoamucka Enrollment for Education Solutions
Windows (EES) no rocyaapcTBEHHOMY KOHTPAaKTy
OducHblii maker Microsoft Office | Ne 5/1/18 ot 13.06.2018..

Bbecmnaruoe I10,
http://www.google.com/intl/ru/policies/terms/
Bbecmnaruoe I10,
https://yandex.ru/legal/browser _agreement
OO0pazoBarenpHast TUIEH3US 10
rocyaapctBeHHOMY KoHTpakTy Ne 20/11ot
07.06.201%r., ceTeBOii KOHKYPEHTHBIN

JIOCTYII

Cso0Oozanoe 10,
http://maxima.sourceforge.net/ru/

Csoboauoe I10,
http://www.scilab.org/scilab/license

WurepueT-0paysep Google Chrome

SAunekc.bpaysep

Mathcad
CucremMa KOMIBIOTEPHOH anreOpsbI

Maxima

[TakeT npuKIaaHBIX
MaTeMaTUYECKUX MPOrpaMM JIJIst Scilab
VHXCHEPHBIX U HAYYHBIX PacuéToB

Pa3nen 6 MaTepuajbHO-TeXHHYeCKOe o0ecnedyeHue TUCIHHIIINHBI

HaumeHoBaHHe NIOMeELIEHHSA MarepHnaibHOe-TeXHHYECKOE o0ecreyeHne
Y4eOHble ayIUTOPUH: VYuebHast Mebenb, J0CKa, MyJIbTUMEIUHHOE 000pyJOBaHUE
- IJIS IPOBE/ICHUS 3aHATHI (mpoexTop, 9KpaH, HOYTOYK C BBIXOJIOM B ceTh «/IHTepHET»)

JICKIIMOHHOT'O THUIIA,
cemuHapckoro tumna (2-206, 2-

211, 2-307);
- ISl TPYTIIOBBIX U YueOHas MmeOelb, T0CKa, TEPCOHATbHBIE KOMITBIOTEPHI C BBIXOJOM B
WHIVBUTYIbHBIX JIOKaJIbHYIO CETh U ceTh «HTepHeT»
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KoHCynpTanwmii (2-204, 2-207, 2-
208);

- ISl TEKYLIET0 KOHTPOJIS U
POMEKYTOUHOU aTTecTanuu (2-
219)

YyebOHasa meben

VY4eOHble ayIUTOPUH IS
MIPOBEICHHUS JTAOOPATOPHBIX
pabor:

- JUTS IPOBEICHUS 3aHITUH B
naboparopun «ONTUKH U
anekTpoMaruerusma» (4-201)

VYuebHast MeOesb, CTEH Bl K 1a00paTOpHBIM padoTam:

- «/I3yuenue uHTEpPEPEHIINH CBETA,

- «[IpoBepka 3aKOHOB OCBEIIEHHOCTH MTPU NOMOIIH (HOTOIIEMEHTa»,
- «OrmpenenenHue IMHBI CBETOBOI BOJIHBI IIPH MOMOIIN OUITPU3MBI
Dpenems»,

- «JA3y4yeHue SBIECHUS MOSIPU3ALNH CBETA»,

- «Pe30HaHC HAIIPSKCHUS»,

- «OnpeneneHue eKTPOEeMKOCTH KoHAeHcaTopa MocToM CoTTu»,
- «['pasypoBKa aMIiepMeTpa U BOJIBTMETPA»,

- «3ydeHne paboTHI AIEKTPOHHOIYUIEBOTO OCITIIorpada»,

- «[TocTpoeHne SKBUMOTECHIIMAIBHBIX CHIIOBBIX JIMHUH
AEKTPOCTATUYECKOTO MOJISI».

- JUIsl IPOBEICHUS 3aHATUH B
nabopatopun «MexaHUKH U
MoJIeKyJIsipHOU pu3nku» (4-202)

YyeOHast MeOelb.

Crenapl kK 1a00paTOPHBIM paboTaMm:

1) d13ydeHue 3aKOHA MMAJCHUS HAa MallTUHEe ATBY/Ia»,

2) «OrmpesieneHre MOMEHTa MHEPIMA MaXOBHUKa M CHJIBI TPEHHS B
OTopax»;

3) «OmpeneneHre OTHOIICHHS TEIUIOEMKOCTH TIa3a METOIOM
aMabaTHIeCKOro PacIIupPEeHUs,

4) «Omnpenenenre Moayis FOHra ctaabHON MTPOBOIOKH,
5) «3ydyeHue BpamaTteNIbHOrO  JBUXKCHHUS  IPH
KPECTOBHIHOTO MaXOBUKa»,

6) «13yueHne cOOCTBEHHBIX KOJICOAHH PY)KUHHOTO MasiTHUKA;

7) «Omnpenenenne MOMEHTa HHEPIHH (PU3NIECKOTO MassTHHKA,

8) «OmpeneneHre CKOPOCTH MYyJIH C TOMOIIBIO OAUTMCTUYECKOTO
MasiTHUKa»

IIOMOIIN

KomnsroTepnsiit kinace (2-207)

VYueOHas Me0Oenb, KOMIbIOTEPHI (8) ¢ BBIXOJO0M B JIOKAIBHYIO CETh U
ceth «HTEpHET», MEepeIBIKHAS T0CKA, TUIIEH3NOHHOE
IporpaMMHOe o0ecrieueHue

Kommnbrorepusiit kiacc (2-208)

Yuebuas meOesb, IepeABMKHAS T0CKa, KOMITbIOTEPHI (8) ¢
BbIXOJ0M B HOKaHBHYIO CCThb U CCTh «I/IHTepHeT», JIMIICH3UOHHOC
MporpaMMHOE 00ecIiedeHne

KomnsroTepusiii kinace (2-213)

VYueOHast MeOeb, EpeIBUKHAS T0CKa, KOMIIbIOTepHI (12) ¢
BBIXOJIOM B JIOKQJIbHYIO CETh H CeTh «HTEpHET», MPOCKTOP, IKPaH,
JIMIICH3UOHHOE MPOrpaMMHOE 00eCIIeueHUE

ITomemmenue mia
CaMOCTOSITENIbHOM PabOThI
o0ydJaronuxcs, st KypcoBOro
NPOCKTHUPOBaHUs (BBITIOJITHCHUS

KypcoBbIX pabor) (2-311)

Yuebuas Mebesb, KOMIBbIOTEPHI (3) ¢ BBIXOI0M B ceTh «HTEpHET»
U o0ecrieueHreM JI0CTYIIa B JIEKTPOHHYIO HH(OPMAIIMOHHO-
oOpazoBaTenbHyI0 cpeny OpcKoro ryMaHuTapHO-
TEXHOJIOTUYECKOro nHCTHTYTa (prnana) OI'Y, mporpaMmHoe
o0ecrnieueHue

Jlst

MIPOBECHUS

3aHATUN
JEMOHCTPAIIMOHHOTO 000PYI0BaHMS M YIE€OHO-HATJISITHBIC TTOCOOHS

JEKIIMOHHOTO  THIA  HCHOJB3YIOTCA  CIEeAylolle  HaOophl

- IPE3CHTALUU K KYPCY JIEKLIHM.
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