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3
1 Heab 1 32124 OCBOCHUSA TUCIHUNINHBI (MOTYJIA)

esb10 0CBOCHUS AUCHUIUIMHBI (MOIYJIS) SIBISIETCS:

— MOJIy4eHHE CTYJACHTAaMH OCHOBOTIOJIATAIOIINX MIPEACTABICHUN O (DyHIaMEHTAIBHOM
CTPOSHUH MATePUH U (PU3MUCCKUX MPUHITUTIAX, JISKAIINX B OCHOBE COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;

— (OopMHpOBaHHUE Y CTYJICHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS,
Pa3BUTHE HAYYHOTO MBIIICHHUS U PACIIMPEHUE UX HAYYHO-TEXHHUYECKOTO KPYyro3opa,

— co3anue QyHIaMEHTATLHOM 0a3bl IS JaTbHEHIIIeT0 N3YICHHS OOIMETEXHUICCKUX U
CHEIUATbHBIX JUCHUILUINH U JIs1 YCTICITHON MOCIEYIONIEH ASSITEIIbHOCTH B KAUECTBE
JTUTIIOMUPOBAHHBIX CTICIIUATHCTOB.

3agayaMu OCBOCHUS TUCUUIUIMHBI (MOAYJIS) SIBISIOTCS:

— U3YYECHHE OCHOBHBIX (PU3MUECKUX SBJICHUIN U UJICH;

— OBjIaaeHHE (PyHIAMEHTATHHBIMU TOHSATHSMHU, 3aKOHAMH M TEOPHUSMHU KIACCUYECKOU W
COBpPEMEHHOU (U3UKH, a TAKKE METOJIaMU (PU3NUECKOTO UCCIIEIOBAHNS,

— (hopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (PU3UYECKOTO MBIIIJICHUS;

— OBJIQJICHUE MMPUEMaMH U METOJIJaMU PEIICHNs KOHKPETHBIX 3aJ71a4 U3 Pa3IMIHbIX 00acTen
JESTETFHOCTH, OCHOBAHHBIX HA MPUMEHEHWU W HWCIOJB30BAHWU PA3JIMYHBIX SIBJICHUH M 3aKOHOB
¢buzuky;

— O3HAKOMJICHHE C COBPEMEHHOW HAy4YHOU anmapaTypou;

— (hopMUpOBaHNE HABBIKOB MTPOBEICHUSI MIPUKIIATHOTO (PU3UIECKOTO IKCIIEPUMEHTA,

— ¢dopMHpOBaHHE YMEHHUS BBIJCIUTh KOHKPETHOE (DM3MUECKOE COJEpKaHWE B TMPHUKIATHBIX
3a/1auax y4eOHOM 1 MpoeCCHOHATBHON IEATETLHOCTH.

2 MecTto AUCUUIIJINHBI (MmoayJis) B CTPYKTYpe OCHOBHOM
npodeccnoHaIbLHONH 00pa3oBaTeJIbHOM NMPOrpaMMbl

JuctuniauHaa (MOOyNb) OTHOCHUTCS K 0a30BOM YacTH OCHOBHOW MPOQeCCHOHAIBHON
00pa30BaTeIbHOI MPOrpamMMBbl.
JucturnauHa (Moayiib) u3ydaercs B 2, 3 u 4 cemecTpax.

3 IlepeuyeHb mMIAHMPYEeMbIX PpPe3yJbTATOB OOyYeHHsI IO JIMCIUINJIMHE
(Moxy.10)

[lepeuens mIaHUPyEeMbIX PE3yAbTATOB OOYyUEHUS MO TUCIUIUIMHE (MOIYII0), COOTHECEHHBIX
C IUTAaHUPYEMBIMH pE3yJlbTaTaMUd OCBOEHHUS OCHOBHOUW mpodeccHOHaIbHONH 00pa30BaTENbHOM
nporpaMmbl  (popMUPYEMBIMU ~ KOMIIETEHLMSMH) U HMHIUKATOPAMU  UX  JOCTHUIKCHHS,
YCTaHOBJICHHBIMU B OOIlEH XapaKTepUCTHKE OCHOBHOW MpodeccnoHanpHOM 00pa3oBaTeabHON
MIPOrPaMMBbI, IPUBEAEH HIKE.

B pe3ynbraTe ocBOeHUS AUCUUILTMHBI (MOIYIIsI) 0OydarOmUNiCs JOIDKEH:

3HaTh:

1) OCHOBBI MaTeMaTHKH, (DU3HUKH, BBIYMCIUTEILHON TEXHUKH M MPOrPaMMHUpPOBaHUS (KO
komnereniun — OK-10);

2) OCHOBBI (PU3HYECKUX M YUCIIEHHBIX 3KCIIEPUMEHTOB (Ko KommereHinu —[1K-22).

YMmers:

1) pematb CTaHJIapPTHbIE npodeccuoHaIbHbIE 3a7a4u c PUMEHEHUEM
€CTECTBEHHOHAyYHBIX U OOIICHH)KEHEPHBIX 3HAHWH, METOJIOB MAaTeMaTHYeCKOro
aHanm3a ¥ MoienupoBanus (ko kommnerenun — OK-10);

2) o0pa0aThIBaTh OIBITHBIC JaHHbIC (PU3MUECKUX W YHCICHHBIX 3KCIIEPUMEHTOB (KO
komrereniun —11K-22).



Baanern:
1) HaBBIKAMH TEOPETUYECKOTO W  OKCIECPHUMEHTAIBHOTO HCCJICIOBaHUS OOBEKTOB
npodeccroHanbHOM AesTebHoCTH (Ko koMmeTeHiuu — OK-10);
2) HaBbIKaMH OOpaOOTKU ONBITHBIX JAHHBIX (PU3MYECKUX M YHUCICHHBIX 3KCICPHMEHTOB
Y(xox komnerennun —I1K-22).
[TosHple HAMMEHOBAHUS KOMIIETCHIIMA M WHIAMKATOPOB IPEICTABICHBI B OOIICH XapaKTEPUCTHKE
OCHOBHOI1 NpodeccroHanbHON 00pa30BaTEIbHON IPOrPAMMBI.

4 O0beM u coep:KkaHNe TUCHUILIMHBI (MOIYJIs1)

41 OO6beM JAUCHMIUIMHBI  (MOAYJifA), O00beM  KOHTAKTHOW U
CAMOCTOSITeJILHOM PadoThl  00y4AKOUIErocsi TMPH OCBOGHUM IMCHUILIMHBI
(Mmonayast), popMbI NPOMEKYTOYHOI aTTECTAIMU MO AUCUUILIHHE (MOIYJIIO0)
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Ounas hopma oOyueHus
2 3 4 144 32 16 16 - 2,0 0,25 | 77,75
3 €) 4 144 32 16 16 - 2,0 0,25 | 77,75
4 34 2 72 32 16 - - - 0,1 23,9
Hroro — 10 | 360 96 48 32 - 4,0 0,6 179,4

YcnoBHbIE cokparieHus: D — 3k3aMmeH, 34U — 3auer, /I3 — quddepenimpoBanHbIii 3aueT (3a4eT
¢ onenkoii), KII — 3amura kypcoBoro npoekra, KP — 3amura KypcoBoii paboThl.

4.2 Conep:xanue JeKIMUOHHBIX 3aHATHI

Ounas ¢popma o0ydeHust

/o TeMbl JIEKITHOHHBIX 3aHATHH

2 cemecTp

1 |Ponb ¢usuku B pazButuu TexHUKU. OOIIas CTPYKTypa U 3a1a4u Kypca (UK.

Cucremsl oTcuera. CKalspHbIE U BEKTOPHBIC (hM3MUYECKUE BENUUNHBL Pa3noxkenue
MIPOU3BOJILHOTO JIBHYKEHUS (PU3UYECKOTO Tejla Ha MOCTYNAaTelbHOE U BpallaTeIbHOE
nBuxkeHne. KuneMarrka mocTymnareabHOTO IBIKEHHUS B TPEXMEPHOM MPOCTPAHCTBE.
[Tepemenienue, cKOpocTh, yckopeHue. Mcnoib30Banne MPOU3BOIHBIX U UHTETPAJIOB B
KMHEMAaTHKe MPOU3BOJILHOTO JBIKEHUs. KnHemMaTnka KpUBOJIMHEHHOTO IOCTYNaTEIbHOTO
nBuxkeHus. HopmansHOe 1 TaHTeHIIMaNbHOE YCKopeHne. KiuHematrka BpamarensHoro
JIBUKEHHS BOKPYT 3aKpEIUICHHON OCH. YTJIO0Basi CKOPOCTh U YIIIoBoe yckopenue. CBs3b
JUHENHBIX U YIIIOBBIX KHHEMATHYECKUX MEPEMEHHBIX.




TeMbl JIeKIITUOHHBIX 3aHATHI

JluHamMKKa OCTYyNaTeNbHOTO U BPaIllaTeIbHOIO ABMKEHUSL. VIMITysIbC MaTepuaibHON TOUKU
(yacTuipl). Pa3HOBUAHOCTH CHJI B KJIIACCUYECKOM MexaHuKe. MHepruanbHble CUCTEMBbI
oTcueTa. 3akoHbl Hpl0TOHA B MHEPLMAIIbHBIX CUCTEMAX U UX cieacTBus. HennepnuaibHbie
CUCTEMBbI OTCUETA U yPaBHEHUS AUHAMUKH MTOCTYNATEIbHOIO JBM)KEHUS B HEUHEPLIUAIbHBIX
cucremax orcyera. Pabota cuibl pu nocTynaTenbHOM JBMKEHUHU. MOILTHOCTS.
Kunernueckas s3Heprusi MmarepuaibHoi yacTuipl. KoHcepBaTuBHBIE U HEKOHCEPBAaTUBHbBIE
cuibl. JluccunatusHble cuibl. [loTeHnManbHas s3Heprus yactuibl. [loTeHIanbHas sHeprus
B I10JI€ CUJI TSDKECTH U MOTEHLIMAIbHAs SHEPTUs YIIPYroro B3auMoIeHCTBUS.
OKBUIOTEHLUATIbHbBIE IOBEPXHOCTHU. Y CIOBHS COXPAHEHUS U U3MEHEHUSI MEXaHUYECKOU
SHEpPruu MaTepuanbHON YacTUIbl. [10JIHBIM UMITYJIBC CUCTEMBI MaTEpUAIbHBIX TOUEK
(busuueckoro Tena). YCIoBHs €ro coXpaHeHus U u3MeHeHus1. LeHTp macc cuctemsl
MaTepHUATIbHBIX TOUYEK ((PU3NYECKOTO Tena). Y paBHEHUE IBUKEHUS LIEHTpa Macc.
PeaktuBHOe nBmwkenue. Cuna T4ru v ypaBHeHue Memepckoro. Mexanudeckast SHeprus
CUCTEMBI YacTULl. MOMEHT CUJIbl U MOMEHT UMITyJIbCa MaTepuaibHON TOUKU. MOMEHT
HMITYJIbCa CUCTEMBI MaTepUaIbHbIX TOUEK ((prusnueckoro tena). MoMEHT HHEPIIUU
MaTepHaIbHOM TOUKH U (pu3nueckoro Tena. [lpumepsl BbIBOIa MOMEHTA UHEPLIUU
cuMMeTpuuHbIX Ten. Teopema llTelinepa. TeH30p MOMEHTa MHEPLUH U TJIABHBIE OCU
nHepuuu. OCHOBHOE ypaBHEHHE TMHAMUKU BpallaTeIbHOTO JIBUXKEHUS BOKPYT
3aKpEeIICHHOW OCH. 3aKOH COXPAHEHUS U U3MEHEHUS] MOMEHTAa UMITYJbca (PU3HUecKOoi
cucteMmbl. KuneTnueckas sHeprus BpalaTeabHOro ABM)KEHUSI BOKPYT 3aKPEIICHHON OCH.
[TonHas MexaHUYeCKasi JHEPTHUsI CUCTEMBI U YCIIOBUS €€ COXpaHEHUsI U U3MEHEHHUSI.
[Tmockoe ABMKeHUE M 3aKOHBI COXpaHEHUS. [ MPOCKOIIBI M THPOCKOTTMYECKUH AP PEeKT.
[Ipeueccust ocu rupockora.

Mexannueckue kKoyiebanus ¥ BoJaHbl. KuHemaTnueckue XapakTepUCTUKU KOJIe0aTeIbHOTO
nporiecca (aMruMTyaa, asza, 9actora). Y CIoBUE BOSHUKHOBEHUS TAPMOHHYECKHUX
koJsiebanuii. OqHOMEPHBIN TAPMOHUYECKAN OCIMILIATOP (MPY>KUHHBIA MasATHUK). CBS3b
XapaKTEePUCTHUK KOJIeOaHUs C HAYaIbHBIMU YCIOBUAMU. DU3NYECKUIM U MaTeMaTHUECKUN
MasaTHUK. CBSI3b SHEPIUU FraPMOHUYECKOTO OCIIMILISATOPA U aMIUIUTY/IbI €r0 KOJIeOaHHi.
CBoOoiHBIE 3aTyXarolue KoueOaHus. 3aBUCUMOCTb aMILTUTY/bI U MIEpUO/ia 3aTyXaroINX
Kojebanuit or koapduimenta 3aryxanus. Kputuueckoe 3aryxanue. Jlorapudpmuueckuii
nekpeMeHT. CiokeHue B3auMHO-TIepIEeHANKYISIPHBIX U OJIHOHAMPABICHHBIX KOJICOAHUH.
Meto BeKTOpHO# nuarpaMMbl. BeiHyKeHHbIE KOJieOaHusl. 3aBUCUMOCTb aMILJIUTYAbI U
HavyanbHOM (pa3bl BHIHYKICHHBIX KOJeOaHU OT 4YacTOThl. Pe30HaHC U pe30HaHCHBIE
4acTOTHL. XapaKTePUCTUKU BOJIHOBOTO Ipoliecca. J[irHa BOJIHBI, BOJIHOBOW BEKTOP U
(azoBas ckopocTh BoJiHbL. [110ckue u cheprueckue BoHbL. BomHOBOE ypaBHEHHE.
Ynupyrue BoJIHBI B CIUIONIHBIX CpE/iax.

OCHOBBI PEIATUBUCTCKOM MexaHuKH. [IpeoOpazoBanus ["anuies u mpuHITUAT
OTHOCHTENLHOCTH [ anmuies. DKcrepuMeHTalIbHbIE (DaKThl, TPOTUBOPEYAIINE KIIACCHUECKOM
Mexanuke. [IpuHuun otHocuTenbHOCTH DiiHIITEHHA. [locTynaTel DiHIITENHHA.
[Ipeo6pazoBanus Jlopenna u ux cneacTBus. PensTUBUCTCKOE 3aMeITICeHHE BpEMEHU U
PEIATUBUCTCKOE COKPAILCHUE JUIMHBL. PENSTUBUCTCKUN UMITYJIBC U MTOJIHAS SHEPIUs
PEAATUBUCTCKON YacTulibl. CBSI3b PENSITUBUCTCKOTO UMITYJIbCA U MOJIHOW SHEPTUU. DHEPrus
nokos. JledexT macc.




TeMbl JIeKIITUOHHBIX 3aHATHI

OcHOBBI TepMOMHAMHKH. TepMOIMHAMUYECKUN U MOJIEKYIAPHO-KUHETHYECKHI CIIOCOOBI
onucanus. TepMoanHaMUYeCcKUe mapamMeTpbl. TepMOIMHAMUUECKHUE TPOLIECCHI:
PaBHOBECHBIN U HEPABHOBECHBIN, 00paTHMBIi 1 HeoOpaTuMblii. OCHOBHOE (HYJIEBOE)
Hayajlo TepMOJIMHAMUKU. M neanbHblii ra3 1 ypaBHEHHE COCTOSHUS MJI€AIbHOIO Trasa.
YpaBHEHMS U30IIPOLIECCOB B UAC€ATIBLHOM ra3ze. BHYTpeHHsIsI 3Heprus TEpMOIMHAMUYECKON
CUCTEeMBI (HJICATBHOTO Ta3a) U paboTa 1mo u3MeHeHHIo e¢ oobema. TernoeMKoCTh
TEPMOAMHAMHUYECKOM CHCTEMBI (HUIeaTbHOTO ra3a) Mpu pa3audHbIX u3omnpoueccax. [lepsoe
HayaJio TEPMOJIMHAMUKU. Y paBHEHUE IIEPBOr0 Hayaja TEPMOJIMHAMUKH Ul UEATBHOTO
ra3a. AanabaTHBIN U OJMTPOIHBIN mponecchl. Y paBHeHue [lyaccona.
TepMmoanHaMuueckoe onpeiesieHne SJHTPONnuu. MI3MeHeHrne SHTPOINH NPH Pa3IMnIHbIX
n3ornporueccax. YactHele (GOpMyIHPOBKU BTOPOTO Hayaia TEPMOIUHAMUKH.
HeBo3M0KHOCTB CyliecTBOBaHMSI BEUHBIX ABHUrareneit 1-ro u 2-ro poja. Msmenenue
SHTPONUM MPU HEOOpaTUMBIX Hporieccax. OOmas GopMyarMpoBKa BTOPOro Hayaa
tepmoanHamMuKkH. [{uknmmnuaeckue npoueccel. ukn Kapro. K. a. nukinueckux nmpoueccos
(TerIoBBIX MaluH). XOJIOAWIbHUK, KOHAULIMOHED, TEIIOBOI Hacoc. Makpo- u
MHUKpPOCOCTOSIHHE cUcTeMBI. TepMoanHaMudeckasi BeposTHOCTh. CTaTHCTHYECKOE
onpezenenue suTponuu (popmyna bonpiiMana). TpeTbe Hayasio TEPMOIMHAMUKH.

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teoprun. OYyHKIUS pacpeeeHUs U €€ CMBICIL.
Oyuknus pacupenenenus ['aycca uis cirydaiiHbIX BennuuH. Pactipenenenne Makcsesuia
MOJIEKYJI 110 MPOEKIUAM U TI0 BEJTMUYMHAM CKOPOCTeN. DKCIIepUMEHTAlIbHAS IPOBEPKa
pacnpenenenus MakcBesuia. CpelHue CKOPOCTH MOJIEKYJ Ta3a. YacTtoTa coymaapeHuid
MOJIEKYJI Fa3a O CTEHKY cocya. BHYTpeHHsIs S3HEprus U TEINIOEMKOCTh B MOJIEKYJISIPHO-
KHHETHYEeCKO# Teopuu. M aeanbHplii a3 B moJsie BHEMHUX cuil. bapomerpudeckas popmya.
Pacnpenenenune bosbiimana.

Kunernueckue siBienus (mpoueccsl neperoca). CTOIKHOBEHHS MOJIEKYJ ra3a MEKIY
coboit. DdexTrBHOE ceueHrne B3aUMOICUCTBUS MOJIEKYJ U CPEIHSIS TTHHA CBOOOTHOTO
npoOera MoJieKyinbl. PaccesiHue mydka MoJIeKy:1 B rasze. SIBieHus mepeHoca B UaeabHOM
rase. [ToTox nepeHocumoii BenmnuuHbl. TermnonpoBoaHocTh. Kosdduiment
teronpoBoaHocTH. Juddysus. Koabdunuent nuddys3uun. Baskocts raza. Jlunamudeckuii
ko3¢ dumeHT BsazkocTu. Cuia BI3KOTO TPEHUs B Ta3000pa3HOi U KUAKOU cpelie.
JlamuHapHoe U TypOyJIEHTHOE TeUeHHUE Ta3000pa3HOI WITH KUKOHM cpeibl. Y paBHEHUE
COCTOSIHUS peabHOro ra3za. @a3oBbie nepexo bl NEPBOro poja.

3 cemecTp

DnekTpocTaTH4eckoe noje B BakyyMme. [lose mokosierocss Toue4Horo 3apsija.
HanpsiokennocTs u notennuan nosst. [punmun cynepniosunun. [lone cuctemsl
nokosimuxcs 3apsinoB. Cuna Kymnona. PaboTa no nepemMenienuro 3apsijia B
ANEKTpOCTaTUYECKOM moJie. CBs3b HAMPSHKEHHOCTH U MOTEHIIMANa AJIEKTPOCTATUYECKOTO
noJist. CUIIOBBIE JIMHUU U KBUNIOTEHIIMATbHBIE TOBEPXHOCTH. [IoTOK BekTOpa
HanpsbkeHHOCTH. Teopema ["aycca amst BeKTopa HaNpsiKEHHOCTH 3JIEKTPOCTAaTHIECKOTO
nons. [Ipumenenue reopemsl ['aycca 1s pacuera HANPSHKEHHOCTHU: 110JI€ PABHOMEPHO
3apsHKEHHOTO I1apa, MpoBoJia (HUTH), mockocTu. Teopema ["aycca ams
ANEKTPOCTATUUYECKOTO MO B Auddepenimansuoit popme. Teopema o HUPKYIALUAN
BEKTOPA HAMPSKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJISL. DIEKTPUUECKUI AUTIOJIb. DHEPrus
JUTIOJISI B DJIEKTPUYECKOM T10J1€, IEHCTBYIONIAsl HA HETO CHJIa U MOMEHT CHJI.

HpOBO,[[HI/IK B JJICKTPOCTATUUCCKOM IIOJIC. HOBerHOCTHHC 3apsAaabl. [Tone BOIM3H
MOBCPXHOCTHU 3apsAKCHHOTO ITPOBOJHUKA. SIBnenue BHCKTpI/IIICCKOﬁ HUHIAYKIUH.
aKpaHI/IpOBKa IOJIA MIPOBOASAIINUM CJIOCM. BHCKTPOCTaTI/I‘-ICCKaH 3amguTa. 3JI€KTpI/I‘{eCKaH
€MKOCTh IMPpOBOAHHKA. KOH,Z[GHC&TOPLI U EMKOCTb KOHACHCATOPOB. 9Hepr 58
B3aHMO/JICHCTBUS CUCTEMBI QJICKTPUYCCKHUX 3apAa0B. 3Hepr1/1;1 3apSAXKCHHOTO KOHACHCATOpPA.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

10

DIEKTPUYECKOE T0JI€ B IUAJICKTPUUECKUX cpenax. [[puunHbl Noaspu3aiuu Iu31eKTPUKOB.
Bektop nonsipuzoBanHocTH. OOBEMHBIE ¥ TIOBEPXHOCTHBIE CBSI3aHHBIC 3PSl
Jvanexkrpuueckas NpOHUIAEMOCTh CPEIbl U BEKTOP JIEKTPUUYECKON MHAYKIMU. Teopema
l"aycca uist BEKTOPOB MOJISIPU30BAHHOCTH Y AJIEKTPUUYECKON MHAYKUMHK. [Tosie Ha rpanuie
JTUBNIEKTpUKa. ['paHuYHBIE YCIOBUS JUIs1 BEKTOPOB HAIIPSKEHHOCTH U JIEKTPUUYECKOM
UHAYKIMU. [[JIOTHOCTH SHEPrUr 3IEKTPOCTATHYECKOTO MOJIS B JUAJIEKTPHUKE.

11

CranuoHapHblif anekTpudeckuil Tok. Cuiia Toka U IIIOTHOCTh TOKA. Y paBHEHHE
HEIPEPBIBHOCTHU AJIEKTPUUECKOIO 3apsja U YCIOBUE CTALIMOHAPHOCTH TOKA. DJIEKTPUUECKOE
T0JIe B MPOBOIHUKE C TOKOM M 3aK0H OMa B JoKainbHO# (opme. [IpnunHa 3aTyxaHus Toka.
DIEeKTpUYECKOe COMPOTUBIICHHE MTPOBOIHUKA. 3akoHbl OMa u JIxxoynsi-Jlenna. Ycinosue
KBa3UCTAIl[MOHAPHOCTHU TOKA. [IpUUMHBI MOSBIEHUS AIEKTPOABIKYILEH CHIIbL. MIcTOUHUKH
O/JIC. 3akon Oma 117151 HEOTHOPOIHOTO yJacTKa Ienu. Pa3BeTBICHHBIC AIEKTPUIECKUE
uenu. [IpaBuna Kupxroga u ux npuMeHenue.

12

[TocTossHHOE MarHUTHOE TOJI€ B BakyyMe. [IpuunHa nosiBjaeHus: MarHuTHOro noJisi. Bekrop
WHIYKIIUKM MarHuTHOTO ToJist. Cuita Jlopeniia. MarHuTHOE 1MoJjie ABHXKYIIETOCS
AIIEKTPUYECKOTO 3apsjia U deMeHTa Toka. 3akoH buo-Casapa-Jlamnaca. Cuna Amrepa.
Teopema I'aycca s MHAYKIMK MarHUTHOTO NOJs. TeopeMa o HUPKYISIUU BEKTOpa
WHIYKIIMA MarHUTHOTO T0Jis1. [I[puMeHeHrne TeopeMbl O IUPKYIISAIUNA K PacUeTy MarHUTHOTO
TIOJISL: T10JI€ MJIMHPUYECKOTO MPOBO/IAa C TOKOM, TIOBEPXHOCTHOTO TOKA, COJICHOMIaIbHOM
1 TOPOUIATBHON KaTyIIKU ¢ TOKOM. Teopema 0 IMPKYJISALUYA BEKTOpAa HHIAYKIUHU B
mudpdepenunanbHoi popme. CpaBHEHHE 0COOEHHOCTEN AIIEKTPOCTATUYECKOTO U
MarHUTOCTaTUYECKOTO NoJiel. /[BuxkeHune 3apsyKeHHOM YacTULIbl B TOCTOSIHHBIX MarHUTHOM
U JIEKTPUYECKOM MOJIAX. JIUMOIBHBIA MAarHUTHBIA MOMEHT KOHTYpPa C TOKOM. DHEPIus
3aMKHYTOTO MPOBOJIHUKA C TOCTOSSHHBIM TOKOM BO BHEIIIHEM MarHuTHOM noje. Cuna u
MOMEHT CUJIbI, ACUCTBYIOIINE Ha KOHTYP C TOKOM.

13

MarnutHoe noJje B BeuiecTBe. Hamaramuenue cpefibl 1 BEKTOp HAMarHU4€HHOCTH.
MaruuTtHas MpOHUIIAEMOCTb CPE/Ibl U BEKTOP HAMPSHKEHHOCTH MarHUTHOTO moJist. Teopema
0 LUPKYJSIUU BEKTOPA HAPSLDKEHHOCTH U BEKTOpa HAMarHWYeHHOCTU. MarHuTHoeE 1oJie B
marHetukax. [lone nocrosiuaoro maruura. [losne Ha rpanuie maruetuka. ['paHuunble
yCIIOBUS U1 BEKTOPOB HAIPSDKEHHOCTH U MHAYKIUU MarHUTHOTO 1oJist. [IpuunHel
MOSIBJICHUSI Tua-, apa- u heppomMarHeTu3ma.

14

SIBnenue anexkrpoMarHuTHOM UHAYKIUU. [Ipupoaa 3/1C 351eKTpOMarHUTHOM UHAYKIUU B
MIPOBOJHHUKAX, ABMXKYILIUXCS B MAarHUTHOM 1oJie. [IpuHuun aeicTBus 3JeKTpOMOTOpa U
reHepaTopa 3EKTPHUUECKOro Toka. BuxpeBoe a1eKTpudecKoe moJie ¥ MpuyrHa ero
nosiBjieHus. 3akoH Papanes u npasuiio Jlenua. [IpoBoAHUK M TOCTOSHHBIN MarHuT B
MepeMeHHOM MarHuTHoM mnose. Muaykunonusie Toku (Toku ®yko). Kosddunuent
WHIYKTUBHOCTU. IHAYKTUBHOCTH cosieHOuAa. [[T0THOCTh SHEprur MarHUTHOTO TOJISI.
SABnenue camounaykiuu U JJ]C camonHayKuuu. SIBieHne B3auMHOM UHIYKIUU.
Koadduiments! B3aMHON MHAYKTUBHOCTH M IPUHIIMIL JEHCTBHS TpaHchopMaTopa.

15

DnexkTpuueckue kKojaebaHus. DIeKTpUUecKHil konebarenbHblii KoHTYp. CoOCTBEHHBIE
AJIeKTpUYECKHE KoleOaHNs B KOHTypax (He3aTyXalollle 1 3aTyXakolue), uxX
XapaKTepUCTUKU. BbIHY)KIeHHbIE JeKTprueckre Kojebanus. PesonaHc HanpskeHHs Ha
KOH/IEHCATOpe U ToKa B KOHTYype. JloOpoTHOCTh KOHTYpa. [losiHOE conpoTHBiIeHE
(umnenanc) KoHTypa. D (eKTUBHBIE TOK U HANPSHKEHUE.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

16

OnexTpoMarHuTHoe noJje. Tok cmenienus. Cucrema ypapHeHuid Makcsesuia. ITotok
IJIOTHOCTH DHEPIrUU JIEKTPOMArHuTHOro noss. Bekrop IoiinTuara u reopema IloliHTHHra.
BonHoBoe ypaBHEHHE JUIsl 3JIEKTPOMArHUTHOTO OIS B MI€AIbHOM JUAJIEKTPUKE (BaKyyMe).
DneKTpoMarHuTHbIE BOJIHBL. BoHOBOI BekTOp. CKOPOCTH 3J1€KTPOMarHUTHBIX BOJIH. CBSI3b
HaIPsLDKEHHOCTH JIEKTPUYECKOTO M MAarHUTHOT'O TOJIS B AJIeKTpoMarHuTHoi BosiHe. [Ikana
AJIEKTPOMArHUTHBIX BOJIH. DHEPTUs U UMITYJIbC JIEKTPOMArHuTHOM BOJIHBL. M3nyuenue
2JIEKTPOMArHUTHBIX BOJIH YCKOPEHHBIMHU 3apsiamu. BoaHoBast 30Ha.

4 cemecTp

17

BonnoBsble niporiecchl B ontuke. Cynepno3uius 31eKTPOMarHuTHBIX BOJIH. Y CJIOBHE
KOT€PEHTHOCTH M BOSHUKHOBEHHE nHTepdepeHinu. Onrtuyeckas pa3HOCTh X0/1a. Y CIIOBUS
MaKcHUMyMa U MUHUMYyMa nipu uHtepdepenunu. Mutepdepenumonnas cxema Onra.
WNuTtepdepennus B ToHkHX mieHkax. [Ipunnun [olireHca-®penens. Audpakuus ceera Ha
Y3KOU 1NN ¥ KPYTJIOM MPEnsSTCTBUU. Y CI0BUE TUPPAKIIMOHHOTO MUHUMYMA.
MHuoronyueBas narteppepenuus. JudpakunonHas pemerka U IpUHLIUI CIEKTPOMETPUH.
Kpurepuii Panesi. Pazpematromast cnoco6HOCTh qudpakiinoHHON pemeTku. [lonmspuzamms
JIEKTPOMAarHUTHBIX BOJIH. [lonsipusaTopsl u 3akoH Masntoca.

18

TerutoBoe M3mydeHne. DHEpreTHUSCKas CBETUMOCTD, U3TyJaTeIbHas ¥ IMOTJIOIaTeIbHas
criocoOHOCTh. 3akoH Ctedana-bonpiiMana u 3aKk0H cMenieHus: BuHa jy1st TEmIoBOTO
n3nyyeHus abconoTHo yepHoro tena. Koadduuunent nornomenus. Henpumenumoctsb
3aKOHOB KJiaccuieckol ¢usuku. ['mmoresa [lnanka.

19

OcHOBBI KBaHTOBO Teopuu MukpoyacTuil. @oToH. DHEeprusi U UMNyiabc potoHa. BHemnnwmii
1 BHyTpeHHUH (hoTodpdexT. YpaBuenue DitHmTeriHa 11 potodrddekra. PaboTa BbIxoaa
AJIEKTPOHA M3 MeTajuIa U KpacHas rparuia ¢potospdexra. Idpdext Komnrona. ['unoresa ae
Bbpoiins. Bonna ne bpoins. OnbiTel o qudpakiiuu MUKpodacTuil. KopmyckymnsipHo-
BOJIHOBOM JTyaJIM3M.

20

OcHoBbI kBaHTOBOM Teopun aroma. [loctymar bopa. BopoBckue smekTpoHHBIE OPOUTHI B
OJIHOBJIEKTPOHHOM atoMme. CIeKTp SHEPTUU OJHOIIEKTPOHHOTO atoma. M3myueHnue
OJIHORJIEKTPOHHOTO aroMa. CrekTpaibHble ceprui. OpOuTaIbHBI MOMEHT UMITYJIbCA U
OpOUTANIbHBIN MarHUTHBI MOMEHT 3JIEKTpOHAa B aToMe. OpOuTanbHOE U MAarHUTHOE
kBaHTOBbIe uncia. OmneiTel LlTepHa-I'epaaxa. CoOCTBEHHBI MOMEHT UMITYJIbCA U
cOOCTBEHHBII MarHUTHBI MOMEHT 3JieKTpoHa. CrIuHOBOE KBaHTOBOE uncio. Cucrema
YeThIpeX KBaHTOBBIX uncen u npuHiun [laymu. 3anonHenue snekTpoHaMu 000JI04€eK U
1101000JI0YEK B aTOME.

21

OcHOBBI KBaHTOBO# Teopur MUKpocrucTeM. OTBIT C MPOXOKICHUEM MUKPOYACTUILIBI Uepe3
nByXxiieneByto auadparmy. BonnoBas GyHKIMS 1 €€ BEpOSTHOCTHBINA cMbICT. KBaHTOBBIN
npuHIMN cynepno3uiuu. [Ipunnun neonpenenennoctu I'eitzendepra. CooTHomIeHUS
HeompeesieHHOoCTH U X cMbici. Ctanronapuoe ypaBHenue lllpenunrepa. Mukpovactuiia
B OJIHOMEPHOM MOTEHIHAILHOH sIMe MPAMOYTOIbHOU (hopMbI. TyHHETbHBIN YD DEKT.
KBaHTOBBIN rapMOHUYECKUI OCHUILISATOP.

22

OcHoBbI Teopun atoMHOTO A1apa. CoctaB aToMHOro s1apa. Hykionel. MaccoBoe u
3apsiioBoe uncio. M3oromnel. Jlenenue siaep. a-, B- ¥ y-u3inydeHue. o- U B-pacnan saep.
EcrecTBeHHast pajMOaKTHUBHOCTb. 3aKOH paJMOaKTUBHOIO pacnazaa. [lepron nomypacnaza.
DHeprus BbIX0/a SAepHOM peakiuu pacnaaa. Jledekt macc. Y ienpHasi SHEprHsl CBA3H
HYKJIOHOB B si7ipe. Y CTOMYHMBOCTh M HEYCTOMYMBOCTS s17€p. BO3MOKHOCTB TEpMOSIIEPHOTO
CUHTE3A.




4.3 Coaep:xaHue NPaKTHYIECKUX (CEMHUHAPCKUX) 3aHATHH

Ouynas ¢popma o0yyeHus*

TeMbl NpaKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

2 cemecTp

Kunemaruka MOCTYNATCIIbHOTO U BpalllaTCIIbHOI'O ABUIKCHHA. CBs3b KHHEMATHYECKUX
XAPAKTCPUCTHUK ITPH NOCTYNATCIIBHOI'O X BpalllaTCIIbHOTI'O I[BI/DKGHI/H\/JI.

YpaBHEHHsI TMHAMMKH ITOCTYIIATEIbHOTO ABUKEHUS U BPALIATEIbHOIO IBUKEHHS BOKPYT
3aKpEIUICHHOW 0cu. MOMEHT UMITyJIbCa U MOMEHT CHJIBI.

3aKOHBI COXPAHEHHUS U U3MEHEHUS UMITYJIbCAa, MOMEHTA UMITYJIbCA U MEXaHUYECKOU
SHEpPruM.

Mexanudeckue kojebaHus. 3aTyxaroliie 1 He3aTyxaronue Kojaeobanus Gu3nieckoro u
MPYXKMHHOTO MassiTHUKOB. BeIHYXJIeHHbIE KojieOaHus u pe3oHaHc. KoHTpoabpHas pabora.

Mertomp! perieHus: TepMOIMHAMUYECKUX 3a/1a4d. VIcnoib30BaHue ypaBHEHUS COCTOSTHUS
CHUCTEMBI, YpaBHEHUN TEPMOJMHAMHYECKUX MPOIECCOB U NIEPBOTO Havasla TEPMOJIUHAMUKHU
P pacyeTe MpOLECCOB B WeaIbHOM rase. Bpluncienne TerninoeMKOCTH
TEPMOJMHAMHUYECKUX MPOIIECCOB.

Brrancnenne n3MeHeHNs SHTPOITNHU TepMOHHHaMquCKOﬁ CHUCTEMBI. BTOpO@ Ha4dalio
TEPMOJUHAMUKHU. HI/IKJ’II/I‘ICCKI/IG MMpOoNnECChl U BBIYUCICHUEC K.II.A. TCIIJIOBBIX MAIlIHH. HI/IKJ’I
Kapro. @yHkmus pacnpeneneHuss MakcBeia MOJIEKYJ ra3a [0 BEIUIMHAM CKOPOCTEN U €€
IIPUMEHEHNE K PACUETY CPENHUX BEJIUYHH.

Oyukusa pacnpenenenus bonpimana u 6apomerpruueckas popmyna. Yactora
CTOJIKHOBEHUS MOJIEKYJI Ta3a co cTeHKo. CpeaHsist IrHa cBOOOJHOTO rpobera MOJIeKyI
rasa.

SBnenus nepeHoca (TEIIONPOBOTHOCTH M BI3KOCTh). KoHTpoibHas paboTa.

3 cemecTp

HpI/IHHI/IH CYIICPIIO3UIIHNHU U paCUYCT IJICKTPOCTATUICCKOIO IMOJIA JJIsI CUCTEMbBI TOUCYHBIX
3apsAa0B U IJIA 3apsdaaa, pacupeaCJIC€HHOro HEIpEPLIBHO. Brruncienue HaIIPS’KCHHOCTU U
IMOTCHIHAJIA JJICKTPOCTATUYCCKOI'O ITI0JIA. CBi13b HAIpsXKCHHOCTHU U IMOTCHIHAJIA. Pab6oTa o
NEPEMEIICHHUIO 3apsAga B SJICKTPOCTATUYCCKOM II0JIC.

10

[Ipumenenue TeopeMsl ['aycca it pacuera JMEeKTPOCTATHUECKUX MOJIeH. DHeprusi CUCTEMBI
3apsHKEHHBIX YACTHI] U AIEKTPUUYECKOTO 1oIs. EMKOCTB U SHeprus 3apsiKeHHbIX
KOHJICHCATOPOB.

11

3akonbl nocTostHHOTO ToKa. [IpaBuna Kupxroda. Tok B HEOJHOPOAHBIX MPOBOIHUKAX.
Brrurcnenue >neKTprUUecKoro 3apsiaa, MPOTEKaoIEero Mo LeMu U BIIACISIIOMIErocs B
AIIEKTPUYECKOM 1IN JHKoyneBoro temna. 3akoH Jxoyns-Jlenna. Kontponbhas pabora.

12

Pacuer MarHuTHBIX MOJIEH ¢ MOMOIIIBIO 3akoHa brno-CaBapa 1 ¢ TOMOIIBIO TEOPEMBI O
LHUPKYISIUY.

13

Cunst Jlopenna u Amnepa. JIBrkeHue 3apsskeHHOM YacTHIIbl B CTAIIMOHAPHBIX
AIEKTPUYECKOM U MAarHUTHOM MNOJsX. CHilbl, AEMCTBYIOIINE HA SJIEKTPUUECKUN U
MarHUTHBIN TUTOJIb (KOHTYP C TOKOM).

14

SIBneHue AneKTpOMarHuTHOM MHAYKIMH. 3akoH Dapaned. SIBIeHus cCaMOMHIYKIIMU U
B3aMMHOW MHAYKIIMU. BeIunciaeHne HHAYKTUBHOCTH. DHEPrys MAarHUTHOTO TOJISL.

15

CoOcTBeHHBIE ITEKTPUUECKUE KOJIEOAHUS B LIEMAX. DIEKTPUUECKUH KoeOaTeIbHbIH
KOHTYp U €ro rnapaMmerpbl. BeIHyXIeHHbIe nekTpuueckue koyedbanusi. KontponpHas
pabora.

4 cemecTp

16

aﬂeKTpOMaTHI/ITHLIC BOJIHBI. I/IHTCp(I)CpeHLII/ISI CBCTOBBIX (BHGKTpOMaTHI/ITHLIX) BOJIH.

HuTepdepeHIIMOHHbIE CXEMBI.
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13?1 TeMbl NpakTHYECKUX (CEMHHAPCKHUX) 3aHATHI

17. |MsuoromydeBas uHTepdeperuus (audpaknronHas pemeTka). Pazpemaromas criocoOHOCTb
mdpakuonHoi pemerku. Audpaxius cBera (31eKTpOMarHUTHBIX BOJH) HAa Y3KOH LIENU U
Ha KPYIJIOM OTBEPCTHH.

18 |3akonsbI TemoBoro u3nydenus. Mcmnonp3oBanue 3akoHa Credana-bonpiimana u 3akoHa
cMmemeHnst BuHa 1711 TerIoBoro u3mydeHus abcoaoTHO yepHoro tena. Koaddumuent
MOTJIOLEHUSI.

19 |SBnenue porodrddekra. [[pumenenue ypaBHenus Ditnmrerina s Gororddexra. KpacHas
rpanuna ¢ororddexra. dpdexr Komnrona. Kontponsnas padoTa.

20 |Boummsl ne bpoiinsa. KBanToBbele moctynatel bopa u 60poBcKast MOJEINb OTHOIEKTPOHHOTO
atoMa. CrieKTpasbHble CEpUU U3ITY4E€HUs OAHOMIEKTpOoHHOro atoMa. [Tpunuun [aymu.
Cucrema 4eThlpex KBaHTOBBIX YHCEII. 3aM0JIHEHUE 3JIEKTPOHHBIX 000JI049eK U 110A000I04YeK
B MHOTORJIEKTPOHHBIX aToMax. KBaHTOBaHME OpOUTAIIBHOTO M COOCTBEHHOI'O MOMEHTA
MMITYJIbCa 1 MarHUTHOTO MOMEHTA JJIEKTpOHa (atoma).

21 |BosHOBas (pyHKIHS KBAHTOBOW MHUKPOCHCTEMBI U €€ cBOMCTBa. KBaHTOBBIN MPHHIINTI
CYINEPIO3UIMH U IVIOTHOCTh BEPOSITHOCTH OOHApYKeHUs yacTullpl. Micnonp3oBanue
cTanoHapHoro ypaBHeHus lllpenunrepa i pacueTa XapakTepUCTUK KBAHTOBBIX CUCTEM.
Yacrtuia B 0oJHOMEPHON NOTEHIUAIBHOM siMe. KBaHTOBBIN rapMOHUYECKUAN OCLIMILIATOP.
CriekTp pa3peleHHbIX 3HAYEHUN SJHEPT Uil U U3ITydeHne MUKpocrucTeM. KBaHTOBBIN
TapMOHMYECKUI OCIMIIJISITOP U CIIEKTP €r0 SHEPIHi.

22 |PagMoakTHBHOCTH M 3aKOH PaJIMOAKTHBHOTO pacmaia. 3aKOH paJHoaKTHBHOTO pacraja
saaep. DHePreTUYECKUH BBIXOJ1 PeaKINK paauoakTuBHOTO pacnanga. KontposnabsHas pabora.
4.4 Conep:xanue J1a00paToOpHbIX padoT
Ounas ¢popma o0yueHust

Ne

w/n HaumeHoBaHus1 J1a0OPaTOPHBIX padoT

2 ceMecTp
1 |MccnenoBaHue KOCOTO yaapa O HAKJIOHHYIO MJIOCKOCTb

2 |Yopyru#t ynap mapoB

3 |OnpeneneHyre CKOPOCTU MYJH € IOMOUIbIO OAIJIMCTUYECKOTO MATHUKA

4  |M3MepeHHEe CKOPOCTH IyJIU C IOMOIIBIO (PU3NUECKOTO MasiTHUKA

5 |OnpeneneHue CUIIbl TPEHUS CKOJIbKEHUS

6 |M3yueHue BpalaTeslbHOrO JBUXKEHUS

7 |OnpeneneHue paanyca KpUBU3HBI BOTHYTOH MOBEPXHOCTH METOJIOM KaTaroOLIErocs mapuka

8 |M3MepeHue CKOpOCTH MyJIH ¢ MOMOIIBIO Bpallaloiencs: II1aThOpMbl

9 |Onpenenenue kodppuureHTa TPEHUs KaUeHUs AJIs1 pa3IMYHbIX MaTepUaJIOB

10 |OmnpeneneHne MOMEHTOB MHEPLIMU METOJIOM KoJieOaHH

11 |OnpepeneHne MOMEHTa HHEPLUH C METOJOM KPYTUIbHBIX KOJIEOaHUMN

12 |Onpenenenue yckopeHHsi CBOOOIHOTO MAJIeHUs C MTOMOUIbIO (PU3MYECKOI0 MasiTHUKA

13 |M3yyenue kosebaHui NPYyKMHHOTO MAaITHUKA

14 |Onpenenenue nokaszarens aauadarel MeTosioM Knemana u /lesopma

15 |Onpenenenue ko3(h(uieHTa HOBEPXHOCTHOTO HATSXKEHMSI BOJIbI METOJIOM OTpPbIBA KOJIbIlA

16 |Omnpenenenue BI3KOCTH XKHUIKOCTH 1o MeToay CTokca

17 |Omnpenenenue IIMHbBI cBOOOAHOTO Mpobera U 3pPEeKTUBHOTO IMaMeTpa MOJIEKYJ BO3IyXa

3 cemecTp

18 |HMccnenoBaHue 3JIEKTPUYECKOTO MOJISl TPOBOJAHUKA C TOKOM

19 |M3mepenue conpoTHUBICHUN MPOBOJHUKOB MOCTOBBIMH CXEMaMHU

20 |PemakcanmoHHbIE KOJIEOAHUS

21 |TepMOdIEKTPHUUECKHUE SIBICHUS
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Ne

w/n HanmeHnoBaHus 1a60paTOPHBIX padoT

22 |OnpezneneHue yaelbHOTO 3apsiaa METOAOM MarHeTpOHa

23 |MarHuTHOE 1oJIe 3eMJIU

24 |WccrenoBaHrue MarHUTHOTO TOJISI COJICHOM/IA

25 |OnpeneneHne MHAYKTUBHOCTH TOPOUIA ¢ (EPPUTOBBIM MarHUTOTIPOBOIOM

26 |MccnenoBaHue DIICKTPUYECKHX 3aTyXAONINX KoeOaHui

27 |OmpejeneHne OCHOBHBIX XapaKTEPUCTHK JIEKTPUUYCCKOTO KOJICOATEILHOTO KOHTYpa

4.5 Conepxanue KIMHUYECKUX NPAKTHYECKUX 3aAHATHI
3aHATHS  yKa3aHHOTO THIIAa HE MPEIyCMOTPEHbl OCHOBHON  IpodeccruoHanbHOU

o0pa3oBaTeIbHON IPOrPaMMOH.

4.6 Conep:xaHue CaMOCTOATEILHOM Pad0ThHI 00y4aK0Ierocs

Ounas ¢popma o0yueHust

Ne .
u/n Buasbi u popMbl camocTosATe IbHOM PadoThI
2 ceMecTp
1 |IToaroToBKa K BBITIOJHEHUIO U ca4e JIabopaTopHBIX padoT. [loaroroBka otyera mo
pe3ysibTaTaM Kaxaoi 1adopaTopHOit paboThl
2 |[ToaroToBka K BBITIOJHEHUIO IBYX PYOEKHBIX aTTECTAIUi 10 (PU3UKE
3 |[loaroroBka K MPakTHUYECKUM 3aHATUSM U K BBIIIOJHEHHIO IBYX KOHTPOJBHBIX paboT MO
¢busuke
4 |I[TogroroBka K MPOMEKYTOYHON aTTECTAIIMU U €€ MPOXOKICHUE
3 cemecTp
5 |[ToaroToBka K BBIMOJHEHUIO U cllade JabopaTopHbIX padoT. [loaroroBka otyera mo
pe3ynbTaTam Kaxaou 1adopaTopHoil paboThl
6 |[loaroroBka K MpakTHUYECKUM 3aHATUSM U K BBIIIOJHEHHIO IBYX KOHTPOJBHBIX padoOT MO
(busuke
7 |IloaroroBka K BBIIOJHEHHIO IBYX KOHTPOJIBHBIX TECTOBBIX MPOLIEAYp MO (husnke
8 |IloaroroBka K MpOMEXYTOUYHOM aTTECTAIlMH U €€ MPOXOXKICHUE
4 cemecTp
9 |I[loaroroBka K MPakTHUYECKUM 3aHATUSM U K BBHIIIOJHEHHIO IBYX KOHTPOJBHBIX padoT MO
(busuke
10 |IToaroToBKa K BBIIIOJHEHHUIO JBYX KOHTPOJBHBIX TECTOBBIX MPOLIEAYP MO (hU3HKe
11 |IloaroToBKa K MPOMEKYTOYHOM aTTECTALIUU U €€ MPOXO0XKICHUE

5 Cucrema d¢opMuUpoBaHUsT OLEHKH pe3yJbTaTOB O0y4YeHUS IO

AUCHMILUIAHE (MOAY/JI0) B PaMKax TeKyllero KOHTPOJISA YCIEeBA€MOCTH H
NMPOMEKYTOYHOM aTTeCTANNH 00y4aouerocs

Ounas ¢popma o0yueHust

MeponpusiTusi TEKyIiero KOHTPOJIs YCIIeBAeMOCTH MaxkcumajibHOe
1 MPOMEKYTOYHOM aTTecTanuy 00y4anumerocs KOJIMYeCTBO 0aJ1J10B
2 ceMecTp
Texymmit IlepBelii |OunenuBaemasi yueOHasi 1esiTeIbHOCTD

KOHTPOJIb | pyO€KHBIH |00yUYaromerocs:
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MeponpusiTusi TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH MaxkcumaljibHoe
U MPOMEKYTOUYHOI aTTeCTAlH 00yYaloUIerocs KOJIN4YecTBO 0aJJI0B
YCIIEBAEMOCTH | KOHTPOJIb |BbImoiHeHue u 3ammura TpEX 1adopaTopHbIX 12
pabot
BrimonHeHne KOHTPOJILHON pabOTHI IO (DU3UKE 8
Ha MPAKTUYCCKUX 3aHITHSIX
BrinosHeHnE KOHTPOJIbHBIX TECTOBBIX 33JIaHHI 10
Hroro 30
OuenuBaemasi yueOHasi 1esITeIbHOCTb
00y4aIerocs:
. |BeimonmHenue u 3ammra TpéX 1ab0paTOPHBIX 12
Bropoit
. |pabot
pyOEeKHBIN =
OHTDOLLE BrImonHeHne KOHTPOJILHON PaboTHI TIO (hU3HKE 8
K
p Ha MPAKTHYCCKUX 3aHATHSIX
BrinosHeHnE KOHTPOJIBHBIX TECTOBBIX 33JIaHHI 10
Hroro 30
[Mpomexyroun |DKk3aMeH 40 (100%)
ast aTTecTaIus
3 cemecTp
OunenuBaemasi yueOHasi 1esITeIbHOCTH
. [o0y4yaromerocs:
Py6exubIit ~
Brinonnenue u 3amura TpéX 1a00paToOpHBIX 12
KOHTPOJTb
pabot
HE =
BrimonmHenne KOHTPOJIBLHOHN pabOTHI 1O HU3HKE 8
MPeTyCMOT
pen Ha MPAKTHUYECKUX 3aHATHIX
T . BrimosmHeHne KOHTPOJILHBIX TECTOBBIX 3aIaHUM 10
eKyLIui
yi Hroro 30
KOHTPOJIb
OuennBaemasi yueOHasl 1eATeJIbHOCTD
yCIeBaeMOCTH i
. |odyuaromerocs:
Py6exnbIit m
Brimonnenue u 3amura TpéX 1ad0paTOpHBIX 12
KOHTPOIb | o607
HE =
BrinonHeHne KOHTPOJILHON pabOTHI 10 hU3HKE 8
MPeyCMOT
pen Ha MPAKTUYECKUX 3aHITUIX
BrinosHeHne KOHTPOJIbHBIX TECTOBBIX 3aJJaHHM 10
Htoro 30
[MpomexyTouH |DK3aMeH 40 (100%)
as aTTecTanus
4 cemecTp
. |[OnenuBaemas yyeOHas 1esITeJIbHOCTh
PyGexubrii .
00y4aromerocs:
KOHTPOJIb =
BrInonHeHne KOHTPOJIbHON paboThI MO (PU3HKe 15
HE
Ha MPAKTUYECKUX 3aHITUIX
peIycCMOT =
- . pen BrinonHeHue KOHTPOJILHBIX TECTOBBIX 3aJaHHA 15
eKYIIUiH
i Hroro 30
KOHTPOJIb
JCTIeBAEMOCTH | PyG . |[OneHuBaemas yyeOHas 1eSITeJIbHOCTh
€KHBIN .
y o0yuyaruerocs:
KOHTPOJb =
BrinonHeHne KOHTPOJILHON paboThI MO (hU3HKE 15
HE
Ha MPAKTHYECKUX 3aHATHIX
PEeIyCMOT =
pen BrimoHeHHEe KOHTPOJILHBIX TECTOBBIX 3aJaHHHA 15
Hroro 30
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MeponpusTisi TEKYIEro KOHTPOJIsI YCIIEBAeMOCTH MaxkcumalibHoe
U POMEKYTOYHOM aTTecTAIIMHN 00yYaKIIerocs KOJIHYECTBO 0AJJI0B
[Mpomexyroun |3auét 40 (100%)
ast aTTeCTalus

* B cimyyae oTKa3a 00ydJaromierocst OT pe3y/IbTaTOB TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

IIIkajia COOTBETCTBHS OLCHOK B CTOOAILHON U aKaAeMHY€ECKOI cUCTeMAax
OLICHUBAHUA Pe3yJIbTATOB 00yYEeHHUS 110 JUCHUILINHE (MOLYJII0)

Cucrema oneHMBaHUS

pe3yJbTaToB 00y4eHust

CrobayutbHas cHCTEMa OIICHUBAHUS 0-39 40 — 60 61 — 80 81 — 100

AxaneMuveckasi CHCTeMa OIICHHBAHHUS

(ax3ameH, nuddepenpoBannbiii 3auet, |HeymosneTso|Y poBnerBopu
3aIuTa KypcoBOTO MPOCKTA, PHUTEIIBHO TETBHO

3aIuTa KypcoBoil paboThI)
AxaneMuveckas CHCTeMa OIICHHBAHHUS
(3auer)

Ouenku

Xopomo | OTau4HO

He 3aureno 3adTeHo

6 Onucanne MaTepuaIbHO-TeXHHYECKON 0a3bl (BKII0OYass 000py10BaHue U
TeXHUYECKHE CcpeaAcTBa o0y4deHHs])), HEOOXOMMMOH /Uil OCYyIEeCTBJIECHMS
00pa30BaTeILHOIO NMPoLEcca Mo AMCHUIIINHE (MOTYJII0)

Jlst ocymiecTBiIeHUsT 00pa30BaTEIbHOTO MPoIIecca 1Mo JUCITUIUTHHE (MO TI0) TpeOyeTcs:

- s TPOBENCHUS JICKIMOHHBIX W TPAKTUYECKUX 3aHATHH 10 AUCHUIUIMHE Tpedyercs
CTaHIapTHAS ayTUTOPHS;

- I TpoBeleHUs J1abopaTOpHBIX paboT TpeOyeTcss ydeOHas J1abopaTtopuisi, OCHAIICHHAS
na00opaTOPHBIMU YCTAaHOBKAMHM HE MEHee 7-8 pasHBIX THUIIOB B oOIIeM KosimuecTBe He MeHee 30
pabounmx MeCT, a Takke HEOOXOAUMBIMH JUIS TPOBEIACHUS (PU3MUYECKOTO OKCICPUMEHTA
W3MEPHUTEIBHBIME TPHOOPAMH.

7 IlepeyeHb OCHOBHOII W [IONMOJHUTEJbHOW Y4YeOHOH JHUTEPATYpPBHI,
HEe00X0MUMOM /ISl OCBOEHM S TUCIUIIMHBI (MOLYJIs1)

7.1 OcHoBHas JuTEpaTypa

1. CaBenbeB U.B. Kypc ¢usuku : yued. mocobue mig By3oB : B 3 1.. T. 1: Mexanuka.
Mounekynapuas ¢usuka/ M. B. CaBenveB . — 4-e uza., crep. — Cankr-IlerepOypr, Mocksa,
Kpacnonap : Jlans, 2008.— 352 c. ISBN 978-5-8114-0685-2 (Tom 1).

CasenbeB U.B. Kypc ¢usuxu. B 3-x T1. T.1. Mexanuka. MonekynspHas ¢usnka [D1eKTpOHHBIN
pecypc]: yuebHOe mocobue/ — DnekTpoH.TekcToBble naHHble. — CI16, M.: Jlanb, 2017. — 356 c.
— Pexum nocrtyna: https://e.lanbook.com/book/95163#book_name.— DBC “Jlanp”, mo napouito.

2. CasenneB U.B. Kypc ¢usuku : yued. mocobue ast By30B : B 3 T.: T. 2: DneKkTpuuecTso.
Kone6anus u Bonusl. Bonnosas ontuka / U. B. CaBenbeB . — 4-e uzf., crep. — Cankr-IlerepOypr,
Mocksa, Kpacaonap : JIans, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).

CagenveB U.B. Kypc ¢usuku. B 3-x 11. T.2. DnekrpuyectBo. Konebanuss u BonHbIL. BomHoBas
onTUKa [ DNEKTPOHHBIN pecypc]: yueOHoe nmocobue/ — DneKTpoH.TekcToBble aHHble. — CII6, M.:
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Jlanb, 2018. — 468 c¢. — Pexum noctyna: https://e.lanbook.com/book/100927#book_name.— DbC
“Jlanb”, MO MapoJIIo.

3. CasenneB, 1. B. Kypc ¢usuku : y4ed. mocobue mis By3oB : B 3 T. T.3. KanroBas

ontuka. AtomHas ¢usuka. dusnka TBepAoro tena. PHU3MKAa aTOMHOTO sIpa M 3JIEMEHTapHBIX
yactull / U. B. CaBenbeB . — 3-e u3z., crep. — Cankr-IlerepOypr, MockBa, Kpacuoxap : Jlans,
2008 .— 303 c. —ISBN 978-5-8114-0684-5 (Towm 3).
CapenbeB U.B. Kypc ¢wmsuku. B 3-x Tr. T.3. KBantoBas ontuka. AtomHas ¢usuka. dusmka
TBepIoTO Tena. Gu3nKa aTOMHOTO SIpa M JIEMEHTAPHBIX YaCTHUIl [ DJIIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ — DnekrpoH.TekcToBble naHHBIe. — CII6, M.: Jlamp, 2018. — 308 c. — Pexum
nocryma: https://e.lanbook.com/book/98247#book name.— DBC “Jlanp”, o maporo.

7.2 lonosiHUTEIBLHAS JIUTEPATYypa

1. YeproB A.T'., BopoObeB A.A., mox pen. O6mas ¢puzuka (st 0akanaBpoB) [DNEeKTPOHHBIN
pecypc]: yaeOHoe mocodue/— InekTpoH.TeKkcToBbIe nanHbie. —M.: KnoPyc, 2016. — 800 ¢. —
ISBN 978-5-406-05760-5 —Pexum moctyna: https:// www.book.ru/book/922169.— 5BC
“BOOK.ru”, no mapoJio.

2. Komvaxkos FO.H., ITekap 0.A., Jlexxnesa JI.C. TepmoanHamuka 1 MOJIEKYJIsIpHAs (PH3HKA.
Jlexuun mo ¢usuke : yded. mocobue [DIeKTpOHHBIN pecypc]/ DIEKTPOH.TEKCTOBBIC TaHHBIE. —
Tyma : Uzn-Bo Tynl'Y, 2008 .— 139 c. : min.— ISBN 978-5-7679-1221-6. .- Pexum mocryma:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — OBC “bubaunoTex”,
IO TTAPOJTIO.

3. Konmaxkos 1O. H., ITekap 1O. A., Jlaryn 1. M. DnekTpuyecTBO U MarHeTU3M : JICKITUH T10
¢dusuke [ DNeKTpOHHBIN pecypc]/ DneKTpoH. TeKCTOBbIe manHble. — Tyna : U3a-so Tynl'Y, 2008 .—
140 c. — ISBN 5-7679-0186-4. .- Pexxum mocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — ObC “bubaunoTex”, mo mapoJo.

4. Konmaxkos 10.H., ITekap 0.A., JlexxneBa JI.C. DnekTpoMardeTu3M U ONTHKA : JIEKIIUU 110
¢busuke [DneKkTpoHHBIN pecypc]/ DaekTpoH.TekcToBbIe nanHuble. — Tyma, 2010 .— 130 c. : i .—
ISBN 5-7679-0187-2. .- Pexum jgocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810384275951700003447. — ObC “bubanoTex”, mo maporo.

5. Komvakos 10.H., ITekap FO.A., JlexxneBa JI.C., Cemun B.A. OCHOBBI KBaHTOBOW TEOpUHU
U aTOMHOU (GU3MKHU: y4eO. mocobue [DNeKTpoHHBINH pecypc]/ DIEKTPOH.TEKCTOBBIE JTaHHBIEC. —
Tyna : W3g-eo Tynl'Y, 2010 .— 148 c.— ISBN 5-7679-0352-2. - Pexum npocryma:
https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — OBC “bubaunoTex”,
IO MapOJIIO.

6. Konmaxos 1O. H., Kaxapckas C.E. ®u3uka. D1eKTpoMarHeTu3M: pyKOBOJICTBO K
IIPOBEACHUIO CAMOCTOSATENILHONW pabOThI CTYIEHTOB: y4eOH. ocodue [DneKTpoHHbIH pecypc]/
DneKTpOoH.TeKCTOBbIE AaHHble. — Tyna : M3a-so Tynl'Y, 2017.— 156 c¢. .— ISBN 978-5-7679—
33915-2. - Pexum poctyna:
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — 5BC
“bubnnoTex”, mo maposmto.

7. Konmaxos 1O. H., JIesun J[.M., Cemun B.A. OcHOBBI (U3UKU KOHJIEHCUPOBAHHBIX CPEA U
¢u3uku mukpomupa: U.1 [DnexTpoHHsIH pecypc]: yueOH. mocoOue/ DeKTpOH. TEKCTOBbBIE TaHHBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 185 c. — ISBN 978-5-7679-2655-8. - Pexxum nocrymna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163 — OBC “bubaunoTex”,
IO MapOJIIO.

8. Konmaxkos 1O. H., JIesun J[.M., Cemun B.A. OcHOBBI (PM3UKH KOHJEHCUPOBAHHBIX CPE U
¢u3ukn mukpomupa: U.2 [DnekTpoHHbIH pecypc]: yueOH. mocoOue/ DIeKTpOH. TEKCTOBBIE TaHHBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 150 c. — ISBN 978-5-7679-2661-9. - Pexxum nocryma:


https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390
https://tsutula.bibliotech.ru/Reader/Book/2014112810334538607700008298
https://tsutula.bibliotech.ru/Reader/Book/2014112810334538607700008298
https://tsutula.bibliotech.ru/Reader/Book/2014112810384275951700003447
https://tsutula.bibliotech.ru/Reader/Book/2014112810384275951700003447
https://tsutula.bibliotech.ru/Reader/Book/2014112811001257771700009442
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163
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https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — 3bC “bubaunoTex”,
I10 I1apOJIIO.

8 Ilepeyenb pecypcoB HMHGPOPMANUOHHO-TEJTCKOMMYHMKALIMOHHOH CeTH
«HTEpHET», HEOOXOAMMBIX /111 OCBOCHUS M CHUILUIMHBI (MOIYJIs1)

1. https://tsutula.bibliotech.ru/ — Dnexrponnsiit untaneheii 3a1 “BUBJIMOTEX” (yueOHuKM
aBTopoB Tynl'Y) no napouito.

2. http://www.iprbookshop.ru/ — 3bC IPRBooks (BkitoyaeT 0a30ByI0 KOJUICKIIHIO YICOHBIX
mocoouii mo Gpusuke).

3. https://e.lanbook.com/books/918#fizika_0_header — DB5C u3znarensctBa Jlanb (1ocTym K
Hay4HO-00pa3oBaTeIbHOMY pecypcy 1o (u3muke).

4. https://biblio-online.ru/ — 3BC u3natenscTa KOpaiit (H0CTyN K Hay4HO-00Pa30BATEIILHOMY
pecypcey, BKIItouas u3fgaHus mo Gusmke).

5. http://sfiz.ru/ — Best pusuka. Hayuno-oOpa3zoBarenbHbII MTPOCKT.

6. http://window.edu.ru/catalog/ — Poccuiickuii 00pa3oBaTebHbIH TOPTAT IO (PU3UKE - PECYPCHI
JUISl CTYZICHTOB U MPETO IaBaTeseH.

7. http://ph4s.ru/books_phys.html — O6pa3zoBarenbhblii moptai no ¢usnke (MUDN).

8. http://www.phys.msu.ru/ — caiit ¢puzdaxa MI'Y.

9. https://www.ufn.ru/ — caiit xypHana “Ycrnexu pusnueckux HayK .

10. http://www.physnet.ru/PhysNet/education.html — ®usnueckoe oopaszoBanue 3a pyoesKOM
(english).

9 IlepeyeHb WH(MPOPMAIUOHHBLIX TEXHOJOIHH, HEOOXOAUMMBIX JIJIsl
ocyuiecTBJIeHHs 00pa30BaTeJIbHOI0 MPOLECCa MO0 JUCHHUITINHE (MOXYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KETOHO OOHOBJISAEMOr0 JMUEH3UOHHOTO U
CBOOOHO PACHPOCTPAHSIEMOI0 MPOrpaMMHOIO obecredyeHusl, B TOM YHCIe
0Te4eCTBEHHOI'0 MPOU3BOJACTBA

[TakeT oducHbIX mpunoxeHur «MorOducy.

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX MNpPO(ecCHOHAJIBHBIX 0a3

JAAHHBIX U HH(I)OpMaIII/IOHH]:IX CIIPAaBOYHBIX CUCTEM
KOMHLIOTCpHaSI CIIpaBO4YHasd IIpaBoOBasg CUCTECMaA KOHCYHBT&HT IImroc.


https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632
https://tsutula.bibliotech.ru/
http://www.iprbookshop.ru/
https://e.lanbook.com/books/918#fizika_0_header
https://biblio-online.ru/
http://sfiz.ru/
http://window.edu.ru/catalog/
http://ph4s.ru/books_phys.html
http://www.phys.msu.ru/
https://www.ufn.ru/
http://www.physnet.ru/PhysNet/education.html
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