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1. HEAN N 3AAAYN OCBOEHUSA ANCHUITAVIHBI

Ileab AMCOMTIAVHEL:
[Momydyenue ¢yHIaMEHTAIBHOTO OO0pa3OBaHUs, CIIOCOOCTBYIOIIETO TOTOBHOCTU MPHUMEHSITH
0a30BbIC €CTECTBCHHOHAYYHBIC 3HAHUS U METOJbI TEOPETUUYSCKOTO M IKCIEPUMEHTAIBLHOTO
WCCIIeIOBAHUS TSI peIICHUS 3a/1a4 MPOo(heCCUOHATBHON AEATSIIHHOCTH.

3agaum AVICIIAIIAVIHBL
— chopMupoBaTh HAYyYHOEC MHPOBO33PEHUE Yepe3 u3yueHne PyHIaMEHTATbHBIX (PU3NICCKUX
3aKOHOB, TEOPH, METOJIOB KJIACCUYECKOW U COBPEMECHHOMN (DM3HUKHU, BKIIFOYASI IIPE/ICTABIICHUE
0 rpaHMIAX UX MPUMCHUMOCTH,
—  pa3BHTh CIIOCOOHOCTh  BBIABISATH  C€CTECTBCHHOHAYYHYIO  CYIIHOCTH  IPOOJIeM,
BO3HHKAKOIIUX B XOJ¢ MPO(HECCHOHAIBHON ASATCIFHOCTA U MPUMEHSTH IS UX pa3perieHUst
OCHOBHBIC 3aKOHBI €CTECTBO3HAHUS, COOTBETCTBYIOIINN (hHU3UKO-MAaTEeMaTUICCKHI armapar;
— chopMHupoOBaTh HABBIKK IIPOBEICHUS JKCIIEPHUMEHTa, OOYYHUTHh METOJaM HAOIOJICHUS U
u3MepeHus:  (PU3WYECKUX  BEJIWYMH U ClocodaM  CTaTUCTUYECKOW  00padoTkKu
AKCIICPUMEHTAIIBHBIX JTAHHBIX.

2. MECTO ANCHUIIAVHBI B CTPYKTYPE OII BO
Hucnurmmaa «®duszmka» BXOAUT B 00s3aTENbHYIO YacTh YY€OHOTO IIaHA ¢ SIBJISIETCS
OCHOBOM I U3YYCHHA TOCICAYIOIINUX JUCHHINIIMH, TaKHUX KakK ((3J'IeKTpOTeXHI/IKa,
JJIEKTPOHUKA,  CXEeMOTexHWKa», «CeTm ®W  TeleKOMMyHHUKamuu», «be3omacHocTh
KUZHEACATEITHHOCTHY U JIP.
JIns ocBOEHUsSI NUCIUIUIMHBI HEOOXOAMMO: 0a30BBbIl YpPOBEHb WIKOJIBHONW HPOTPaMMBbl IO
(u3uke, anredpe U TEOMETPHH, a TAKXKE PJIEMEHTHI MAaTEMaTHYECKOTO aHalu3a (M3yd4aeMoro
B MIPEIIECTBYIOIIEM CEMECTPE).

3. KOMIIETEHIIM OBYUYAIOHIEI'OCSsl, ®OPMUPYEMBIE B PE3YAbLTATE
OCBOEHUS ANCHUITIAVHBI I UTHANKATOPHI X AOCTV>KEHU S

3.1 O6menpodeccuoHaIbHbIE KOMIIETCHIIMN U MHIUKATOPHI UX TOCTHIKCHUS

Kon u HauMeHoBaHus | Kom W HanMeHOBaHME MHIMKATOpa  JOCTUKEHMS
obmenpodeccCuoHaTLHON o61enpodeCCHOHATLHON KOMITETCHITUN

KOMIIETEHIIUU

OIIK-1 NJI-10I1K-1 3HaTh: OCHOBBI MaTeMaTHKH, (PU3UKH,
Cnocoben IIPUMEHSATH | BBIYMCIUTEIbHON TEXHUKU U MPOrPaMMHUPOBaHMUS
€CTECTBEHHOHAYYHbIC u | U1-20I1K-1 YmeTs: pemarb CTaHJIapTHBIE
OOIIIEMHKEHEPHBIE 3HaHWUs, | IpodeccroHaNbHbIE 3aJa4u c MIPUMEHEHUEM
METObI MaTEeMaTU4YEeCKOTO | €CTECTBEHHOHAYYHbIX U  OOIIEHH)XEHEPHBIX 3HaHUIA,
aHaM3a W MOJEJIHUPOBAHMSA, | METOJOB MATEMATUUYECKOTO aHAIM3a U MOJIEITUPOBAHHUS.
TEOPETUYECKOT'O u | UI-30IIK-1 Bnagers: HaBBIKAMH TEOPETUUECKOTO U
SKCIIEPUMEHTAIIBHOTO SKCIEPUMEHTAIBHOTO HCCIEN0BaHUS 00BEKTOB
HCCJIEIOBAHUS B | mpodeccuoHaIbHON AeATeIbHOCTH

npoeccuoHanbHOM

JIEeSITeNIbHOCTH;

4. CTPYKTYPA ANCHUIIANHDBI
OOmiasi TpyIOEeMKOCTh NUCHUIUIMHBI  cocTaBisieT /.00 3a4eTHBIX  eOWHULBI, 252
aKaJeMHYECKHUX YacCOB.
1 - Ne /o
2 — Tema (pa3zen) IUCIUILINHBI, KypcoBasi padoTta (MPOeKT), MPOMEKyTOUHAsI aTTeCTaIus
3 — Cemectp
4 — Buaibl KOHTAKTHOM paOOThI U TPYJIOEMKOCTH (B aKaJIEMUUYECKHX Yacax)
4.1 — JI (JIexuum)
4.2 — Jlexmuu B BUJE MPAKTUUECKON MOATOTOBKU
4.3 — 113 (IlpakTuyeckue 3aHATHS )



4.4 — TlpakTU4eCcKHe 3aHIATUS B BUJIE€ TIPAKTUYECKON MOJATOTOBKU

4.5 — JIP (JTaGopatopHbie pabOThI)

4.6 — JIabopaTopHbie pabOThI B BUE MPAKTHYECKON MOATOTOBKH

4.7 — UKP (Mnas koHTaKkTHast paboTa)

4.8 — KTO (KoHTpoOJIb TEOPETHUUECKOTO O0yUEHHS)

4.9 — KO (KonTposp Ha 3K3aMeHe)
5 — Kontpous (B akaieMUuecKuX yacax)

6 — CamocrosTenbHas padoTta (B akaJIeMHUYECKHX Yacax)
7 — @OpMBI TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH

1 2 3 4 6 7
41(42)|143(44)|145(46|47|48]49

1 Beenenue B 2 105 4 3amwuTa nab.
Kypc Gpu3uKu padoTHI.

2 1. ®dusuueckue 2 |15 2 4 [TucrMeHHBIN
OCHOBBI ormpoc.
MEXaHUKHU Konnoksuym
1.1 DneMeHTHI
KHHEMATUKU

3 1.2 3aK0HBI 2 |2 2 2 6 3amura 1a0.
Hprorona. pabor.
Hunamuka Konnoxksuym.
YaCTHII

4 1.3 Iunamuka 2 |3 2 4 8 Tect. 3amura
CHUCTEMBI mab. paborT.
MaTepUuaJIbHbIX KOJ'[J'[OKBI/IyM.
TOYEK. 3aKOHBI
COXpaHCHUS

5 1.4 DnemenTsl 211 6 KonnoxBuym.
MEXaHHKHU
JKAJIKOCTEN

6 2. 211 4 6 Tecr.
MonekynsipHas Konmoxsuym.
¢u3uka u
TePMOIUHAMHKA
2.1
Muxkpockonuuec
KHE COCTOSHHS

7 2.2 211 4 KonnoxBuym.
Cratuctuyeckue
pacrpeneneHus

8 2.3 OCHOBEHI 2 |2 2 2 6 Tect. 3amura
TEPMOIUHAMHUK mab. paboT.
u Kommoxsuym.

9 2.4 PeanbHble 2 2 4 3amura 1a0.
raspl, JKHIKOCTH pabor.

W TBEPJbIEC Tea

10 | 3. 2 |4 2 2 6 Tect. 3amura
DIEeKTPUYECTBO mab. pabor. .
W MarHeTH3M
3.1
DIIEKTPOCTATUK
a

11 | 3.2 212 2 4 3.8 SamuTa s1ab.
[TocTosHHBIN pabor.
AIIEKTPUYECKU N
TOK




12 | 3auer 0.2

13 | 3.3 IIpupona 2 2 8 [MucbmeHHbIN
MarduTHOT O ormpoc.

HOJIA BamuTa 1a0.
pabor.

14 | 3.4 MaruurHsble 2 6 3ammuTa 1a0.
CBOMCTBa pabor.
BeEllleCTBA Konnoxksuywm.

15 | 35 2 4 ITuceMEeHHBIH
DneKTpOMarHeTu ompoc.
3M. YpaBHEHHUS KonnoxBuym.
Makcenina

16 | 4. Konebanus u 2 4 Tecr.

BOJIHBI KonnokBuym.
41

l'apmonnueckue

KoeOaHus

17 | 4.2 BonHoBsIe 2 4 Tecr.
IIPOLIECCHI KonnokBuym.

18 | 5. Onruka 4 4 6 3amura 1a0o.
5.1 pabor.
I'eomeTrpuueckas KomnokBuym.
1 BOJTHOBAs
ONTHKA

19 | 5.2 KBaHTOBBIE 2 2 6 3amura j1a0b.
ONTHYECKUE pabor.
SIBIICHUS

20 | 6. ®usmka 4 IInceMeHHBIH
aroma, ormpoc.
aTOMHOTO siJpa
u
3JIEMEHTapHBIX
YaCTHII
6.1 OcHoBEI
KBaHTOBOM
MeEXaHUKHU

21 | 6.2 ®usuka 2 2 6 3ammuTa 1a0.
aToma pabor.

22 | 6.3 DiIeMeHThI 2 4 3amura 1a0.
¢bu3uKn pabor.
TBEPJOTO Tela

23 | 6.4 DieMeHTHI 2 4 3amura 1a0.
¢bu3uKn pabor.
aTOMHOTO sJpa
u
3JIEMEHTaPHBIX
YaCTHIL

24 | Dx3amen 0.3 ] 35.7

HUtoro 36.0 32.0 34.0 0.0]10.2]0.3| 357 | 113.8

5. COAEP>KAHME ANCOUIIAVHBI

5.1. Aexnun
No i/ HaumMenoBaHue TeMbl Conepxanue TeMbl (pa3ena)
iyl (pa3nena)

1 BBenenue B kypc puzuku

IIpenmer

(bU3UKH. Meton (u3uIecKoro




WCCJICIOBAHUs:  OIIBIT, THUIIOTE3a, AKCIIEPUMEHT,
teopusi. Marematuka u ¢usuka. Ponp ¢usuku B
M3YYeHHUU 3aKOHOB mnpupoabl. CBs3b (QUIUKH U
WHKEHEPHBIX HayK. OOIast CTpyKTypa U 3a7a4 Kypca
¢usukn. Pekomenyemas yueOHas aurepaTrypa.

1. dusnyeckue
MEXAHUKHA
1.1 DneMeHTH KHHEMATHKHA

OCHOBBI

Mexanuyeckoe paBukKeHHE. DOU3NYECKHE MOJCIU:
MaTepUaIbHAs TOYKA, CUCTEMa MaTE€pHaJIbHBIX TOYEK,
abCcoloTHO  TBEPAOE  Telo, CIUIOLIHAs  Ccpefa.
IIpocTpancTtBo u Bpems. KnHemarndeckoe onucaHue
nBmxkeHus.  CKOpOCTb,  yCKOpEeHUE U ero
COCTABJAIOIIME IIPU  KPUBOJMHEUMHOM JIBUKCHUH.
JBHKEHUME MAaTEpPUAIbBHOM TOYKM MO OKPYXKHOCTH.
VrioBass cKOpocTb M yIJIOBOE YycKopeHue. CBs3b
JINHEWHBIX 51 YIJIOBBIX KHHEMATHYECKUX
XapaKTEPUCTHK.

1.2 3akonbl HeroToHA.
JAnHamMuka 4yacTuil

OcHoBHas 3ajadya nuHaMuUKd. Macca, UMITYJIbC, CHIIA.
IIepBbiii 3ak0H HpIOTOHAa M IOHATHE HWHEPLUAIBHOU
cucrteMbl orcd€ra. Btopon 3akoH HeroToHa Kak
YpaBHEHUE JBMXKEHMA. [ paHUIBI IPUMEHHUMOCTH
KJIACCUYECKOTO criocoba OMUCaHUsl IBMYKEHUS! YaCTHII.
Tperuit 3akoH HeroToHa. CUibl B MEXAHUKE.

1.3 Jluaamuka
MaTepHuaJIbHbIX
3aKOHBI COXPAaHEHUS

CHUCTEMBI
TOYCK.

BHyTpeHHHME ©W BHEIIHHE CWJIBI MEXaHUYECKOHU
cucteMmbl. MIMIynbc cHCTEMBl MaTepHUAIBHBIX TOYEK.
3aKOH COXpaHEHHUSl UMITyJIbca KaK (yHJIaMEeHTaIbHbIN
3akoH Tipuponasl. lleHTp ™Macc (IIEHTp HWHEPIIHH).
Teopema 0 IBMXKEHUU LIEHTpa Macc. MexaHudeckas
pabota © KUHeTHYecKas »dHeprus. MOIIHOCTD.
KoHcepBaTuBHBIE UM HEKOHCEPBATUBHBIE  CHUIJIBL.
[TorenumnanbHas SHEPrusl. CBsi3b MEXIY
KOHCEPBATUBHOW CHJIOM M MOTEHIMAIBLHON YHEPTHUEi.
3aKOH COXpaHEHUsI SHEpPruM B MexaHuke. TBEppoe
Teqo B MexaHuke.  KuHernueckas — sHeprus
BpallaTeIbHOrO JBWXEHUS TBEPAOro Tena. MoMeHT
UHEepUuU TBEpAOTO Tejaa. MomeHT cuibl. OCHOBHOM
3aKOH JUHAMHMKHU BPAlIaTEIbHOTO JBUKEHUsS. MOMEHT
MMITyJbCca. YpaBHEHME MOMEHTOB. 3aKOH COXPaHEHUS
MOMEHTa UMITyJIbCa.

1.4 DuaemeHTHI
JKUOKOCTEHN

MCXaHHUKH

UneanbHass u Bs3kas xuakoctu. CraimoHapHOE
TEUCHHE UJieanbHON XuAKoCcTH. JInHuu u TpyOKa ToKa.
YpaBHEHHE HEPA3PBIBHOCTU. Y paBHEHUE bepHyiuu.

2. MonekynsipHas ¢usnka u

CratucTudeckuii. u TepMO,Z[I/IHaMI/I"IeCKI/Iﬁ MCTOAbI

TepMOJAMHAMUKA HCCIIe0BaHUsl MaKpoCcKonnYeckux cucteM. OCHOBHbIE

2.1 MUKpOCKONIMYECKHUE | ITOJOKEHUST MOJIEKYJIIPHO- KHHETHMYECKOM TEOopuu

COCTOSIHUSI BemecTBa. MneanbHbiii ra3. OCHOBHOE YypaBHEHUE
MOJIEKYJISIPHO- KHHETUYECKOW TEOpUU. YPpaBHEHUE
COCTOSIHMSI HJi€albHOro rasza. CpenHsss KMHETHYECKas
SHEPIHUs MOJIEKYI.

2.2 Cratuctuyeckue | 3aKOH  paclpeieseHnusT MOJIEKYJl IO  CKOPOCTSIM

pacnpeneneHus TEIJIOBOTO JIBMXKEHUs (pacmnpeneneHue MakcBena).

CKOpOCTI/I TCINJIOBOI'O ABHXXCHHA 4YaCTHII. CpC,Z[HHH
KUHCTUYCCKAA OHCPIrUud YaCTHII. Pacnpe,ueneHHe
HyaCTull B IIOTCHIHAJIBHOM IIOJIC (pacnpez[eneHI/Ie




Bonbimana). bapomerpuyeckas ¢popmyna.

2.3 OCHOBBI TEPMOAUHAMHKHU

Yucno creneHel cBoOOIBl. 3aKOH paclpeacieHUst
SHEPTUH MOJIEKYJI IO CTEIEHsM CBOOOIbI. BHYTpeHHsIs
sHeprus. PabGora ra3za mnpu wu3MeHeHHMH O0O0BEMA.
KomuuectBo Temnorel. CmocoObl  Temionepenayu.
[IepBoe Hayano TEPMOAMHAMUKHU U €r0 IPUMEHEHUE K
n3onponeccaMm.  Temmoémkocts.  OOpartumbie H
HeoOpaTHUMble IIPOLIECCHI. OHTponus B
TepMOJMHaMUKe. BTopoe Hayano TepMOJIWHAMUKHU.
Temnosble mammubl. [{ukn KapHo, TtepMuuecknit
KII/ TeruioBoi MalvHbI.

3. DJIEKTPUIECTBO "
MarHeTH3M
3.1 DnexTpocTaThuka

Onekrtpruueckuil 3apsia. JuckpeTtHocTh 3apsiga. 3akoH
coxpaHeHus 3apsga. 3akoH Kynona. Hanpsox€HHOCTh
ajeKkTpudyeckoro moss. [lpuHumMn cynepno3unuu.
IToTok BEKTOpA. Teopema l'aycca TUTSE
3JIEKTPOCTATUYECKOTO MOJIsI B  BakyyMe M €€
MIPUMEHEHHE JJIsl pacyeTa dJIEKTPOCTATUUECKUX TOJIEH.
HI/IpKYJ'ISIHI/Iﬂ BCKTOpa HaIIpsAKCHHOCTHU
3JIEKTPOCTATUYECKOTO TOJISL. Pabora B
anekTpocratndeckom mnose. [lorenuwman. Pa3Hocth
IIOTECHIIUAJIOB. BKBI/IHOTGHHI/IaJ'II)HI)Ie IOBEPXHOCTH.

Cas3b HaMpPsSKEHHOCTH c MMOTEHIIUAJIOM.
OJEeKTPUYECKUA  JTHUMOJb.  JMIOJBbHBIA ~ MOMEHT.
IMonsapuzauus JDJIEKTPUKOB. Jwusnektpuyeckas

BOCIIPUMMYUBOCTh M IPOHHUIIAEMOCTb.  Bekrtop
aJIeKTprUueckoro cMmemieHus. Tepema [Taycca mis
3JIEKTpOCTaTUYECKOro moiisi B cpene. [IpoBonHuku B
AJIEKTPOCTATUYECKOM  ToJIe.  DIJIeKTpOoCTaTH4ecKas

WHTYKITUS. DNEeKTPOEMKOCTD MIPOBOITHUKOB.
Kounnaencaropsi. DIEeKTPOEMKOCTh Oarapeu
KOHJICHCATOPOB. DHeprus 3apsIKEHHOTO

KOHACHCATOpA U 3JICKTPOCTATHUYCCKOI'O ITOJIA.
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3.2 TTocrosiHHBII
IJCKTPUICCKUIH TOK

VYcnoBus BO3HUKHOBEHUS u CyIIECTBOBAaHUS
MocTossHHOTO Toka. Cuna Toka. CTOpOHHHE CHIIBL,
ucrounuku Toka, DJ[C. 3akon Oma Aj1s1 OQHOPOAHOTO
M HEOJHOPOJHOTO YydYacTKa LeNu. ODIJIEKTPUUYECKOe
COINIPOTUBIICHWE U MPOBOAUMOCTH. [II0THOCTH TOKA.
3akousl OMa B nuddepeHunanbHoi ¢Gopme. 3akoH
Jxoyns-Jlenua. [IpaBuna Kupxroda.

11

3.3 Ilpupoma MarHUTHOTO
TTOJIst

CBolicTBa M XapakKTEPUCTUKUM MATHUTHOTO  IOJIA.
CunoBble JIMHUM MAarHUTHOrO moasd. 3akoH bwuo-
CaBapa- Jlamnaca. [TpuHUMI CYTEpIIO3ULINH.
MarHutHoe noJjie KpPyroBoro M  MOPSIMOJIMHEHHOTO
Toka. [loHATHE O UMPKYIALUM BEKTOpa MarHUTHOU
WHAYKIMW, 3aKOH noiHoro toka. Cuna Amnepa. Cuna
Jlopenna.  JIBm>keHHMEe  3apsOKEHHBIX — 4YacTUIl B
MAarHUTHOM IIOJIE.

12

3.5 DJIEKTPOMAarHeTU3M.
YpaBHenus Makcseiia

MarHuTHbeIi  TIOTOK. Teopema I'aycca JUISt
MAarHUTHOTO  1OJA. SIBI€EHHME  BIIEKTPOMAarHUTHOU
nHaykuud.  IIpaBuno  Jlennma.  CaMouMHIyKIMS.

NaaykTuBHOCTE. DHEpruss MarHUTHOTO MO B
HeeppOMarHuTHOW M30TpOIHON cpene. OOmias




XapakTepucTuka Teopun MakcBenna.  Buxpesoe
anekrpudeckoe 1mone. Tok cmemenusa. Cucrema
ypaBHEHUI MakcBeia B MHTErpajibHOM opme.

13

4. KosebaHus 1 BOJIHBI
4.1 I'apmonnueckue
Kole0aHusg

KoJjebaTenpbHbIX Iporeccax. Bumsl
kojebanui. EnuHeli  nDoaxon K KOJICOaHUSAM
pasimmuHoit  ¢usmueckoir  mpuponbl.  CBoOOIHBIE
He3aTyXarolue rapMOHHMYECKHUE KoJIeOaHus
(MexaHMYEeCKHUE U DJIEKTPOMAarHUTHbIE) M HUX
xapaktepuctuku. JuddepennumansHoe  ypaBHEHHE
CBOOOJIHBIX HEe3aTyXarolumx rapMOHHUYECKHUX
KoJieOaHUM, COOCTBEHHAsi 4YacToTa. OJIEKTPUYECKUM
KoJieOaTeNbHbIl KOHTYp. YpaBHEHUE 3aTyXarolluxX
AJIEKTPOMAarHUTHBIX KoJieOaHuH, K03 (puLHEeHT
3aTyxaHud. llpuumHBl 3aryxaHusi KoieOaHUM B
peasbHBIX KOJieOaTeNbHbIX CHUCTEMaX. BBIHYXJEHHbIE
3JIEKTpOMarHuTHbIe KosieOaHus. IlepeMeHHBIN TOK.
Pe3onanc.

ITouatne o

14

4.2 BoTHOBBIE TIPOIIECCHI

IIpononbHble W mOnEpedHble BOJHBL [lmockas wu
ceprueckass BOJHBI. YpaBHEHHE IUIOCKOW Oeryieit
BOJIHBI. BosHOBOE ypaBHEHHE. DJIEKTPOMarHUTHBIE
BOJIHBI M WX CBOMCTBA. DHEPrUsl JIEKTPOMATHUTHBIX
BOJIH.

15

5. OnTuka
5.1  T'eomerpuueckas 51
BOJIHOBAs OITHKA

3aKOHBI T€OMETPUUECKON ONTUKU. BomHoBast nmpupoa
cBeta. MOHOXpPOMATHYHOCTh W  KOTE€PEHTHOCT.
Cnioco0sl MOy YeHUS KOTE€PEHTHBI BOJIH.
NnTtepdepenus CBETOBBIX BOJIH. YcnoBus
HaOro1eHUsT HHTEPGEPEHINHU. Y CIIOBUSI MAKCUMyMa U
MHUHUMyMa TIpu uHTepdepeHunu. (udpakums caera.
[Tpunumn INolirenca- @penens. Audpakuun Openens
u @paynrodepa. Meron 30 Dpenens. Judpakmus
Ha OJHOW IIEIW W OJHOMEPHOW JUPaKIIMOHHOMN
pewerke. [lomspuzanus ceera. I[lonsapuzaropsl. 3akoH
Mamtoca. 3akoH bprocrepa.

16

5.2 KBaHTOBEIE OIITUYECKUE
SIBJICHUS

TennoBoe H3IIydeHUE U €ro XapaKTEPUCTUKH. 3aKOH
Kupxroda. 3akonbl u3mydyeHuss abCOIIOTHO YEPHOTO
tena. KBaHTOBBIM XapakTep uW3IydeHus, Gopmyia
[Inanka. KopnyckynasipHO- BOJIHOBOM JyaJIU3M CBETA.
Macca u wumnynasc ¢GoroHa. DOTOIIEKTPUYECKUN
3¢ dekt, onmbITHBIE 3aKOHBI BHeEIIHEro ¢orodddekrTa,
ypaBHEHUE DHHINTEHHA.

17

6. dusuka aromMa, aTOMHOIO
sapa 5 3JIEMEHTAPHBIX
YACTHUIL

6.1  OcHOBBI
MEXaHUKNA

KBaHTOBOM

YHUBEpCAIIBHOCTD KOPIYCKYJISIPHO-
ayanu3smMa CBOMCTB yactull. Bomael e bpoiis.
CootHomieHue  HeompenaeneHHocteil  ['eiizeHOepra.
I'paHuubl MpUMEHUMOCTH KJIIACCHYECKONM MEXaHUKH.
BonnoBas ¢dyHkums, ee cBoiicTBa W (PU3HUYECKUU
cmbicn.  YpaBHenue Illpeaunrepa (BpemeHHOEe WU
CTaIlMOHAPHOE). [Ipocreiimue 3a1a4yu
HEPENATUBUCTCKON KBAaHTOBOW MEXaHHUKHU: CBOOOMHAs
YacTHUIla, YacTUIAa B OJHOMEPHOM MPSIMOYTOJIbHOMN
OECKOHEYHO r1yO0oKOit MMOTEHIIMAJIbHOU sIMeE.
TyHHenbHBIN 3P heKT.

BOJHOBOI'O
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6.2 ®usuka aroma

3aKOHOM€pHOCTI/I JIMHENYaThIX CIICKTPOB,




obobmennas ¢opmyna bamemepa. Mogenu artoma.
Omnbitel Pezepdopaa. Ilocrynarer bopa u npumenenue
teopun bopa K BOIOPOIONOAOOHBIM aToMaM.
3HaueHue W HemocrtaTku Teopun — bopa. Atom
BOJOPOJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE ymcIia.
CnuH  2J€KTpOHA, CIMHOBOE KBAaHTOBOE  YMHCIIO.
I[Ipyauun Ilaymu. PacnpeneneHune  3J€KTPOHOB B
aroMe II0 COCTOSIHMSIM. MHOTO3JIEKTPOHHBIE ATOMBL.
[IpyHIMT TOCTPOEHUS TEPUOAUYECKOW  TaOIUIIBI
Menneneesa.

19 6.3 DmemenTtsl  puU3UKHU
TBEPJIOTO Tea

OcCHOBBI 30HHOW T€OpHUs TBEPABIX TeJ. 3aIroJIHEHUE
30H O2jekTpoHaMu. [IpOoBOAHMKHM, HOUAIEKTPUKUA U
nonynpoBoaHuku.  CoOcTBeHHas U NpUMeECHas
MIPOBOJMMOCTbH ITOTYyIPOBOJHUKOB.

20 6.4 Dnementsl  u3UKHU
aTOMHOTO sypa u
AJIEMEHTAPHBIX YACTHII

CTtpoeHne aTtoMHOro siapa. ATOMHOE W MacCOBOE
YHUCIIO. Snepubie CHJIEL. DHeprus CBSI3H.
PamnoaktnBHOCT W €€ 3akoHbL. PaagnoakTuBHOE
npeBpaiieHue sgaep. [lonstrue 00 ycTOHYUBOCTH sapa.
SlnepHple peakuuu W WX OCHOBHBIE THMbI. llenHas
peaknus I EeJICHUS. Tuner B3aUMOJICCTBUH
3JIEMEHTAPHbBIX YacTUIl. YacTUIbl 1 aHTUYACTHIIBI.

5.2. [IpakTiyeckme 3aHATHA

HaumenoBanne TeMbl

ConeprxaHue TeMbl

1.1 DiemMeHTHl KHHEMATHKHN Pemenne 3amau: Kunematnaeckoe omucaHUe OBUKECHUS.

CKOpoCTb, YCKOpPEHHE M €ro COCTaBJISIONIME MpHU
KPUBOJWHEMHOM JIBH)KCHUHU. J[BUKEeHHE MaTtepuaibHOU
TOYKH TI0 OKPYXHOCTU. YTJIOBasi CKOPOCTh U YTJIOBOE
YCKOpPEHHE. CBs3b JIMHEHHBIX u YTJIOBBIX
KMHEMAaTUYECKUX XapaKTEePUCTHUK.

1.2 3akonnsl HeroTona. /Ilmnamwuka | Pemenue 3agad: OcHOBHas 3agada AuHAMUKH. Macca,

qacTHUL UMITYyJIbC, cuia. BTopoit 3akoH Hel0TOHA Kak ypaBHEHHUE

nBrokeHus. Tperuit 3akoH HproToHa. Cuiibl B MEXaHUKE.
1.3 JnHamuka cucrtemsl | Pemenne 3amad:  3akoH  COXpaHEHHS  MMITYJIbCA.
MaTepUaIbHBIX TOYEK. 3aKOHBI [ MexaHuueckas pabdoTa W KHHETHYECKass DHEPTHS.
COXpaHECHUSI MomHocts. IloTenumnansHass sHeprus. CBsizb MEXAY

KOHCEpPBAaTUBHOM CHJIOW W TIOTEHIIUAJIBLHOW HSHEpPruci.
3aKOH COXpaHEHHUs SHEpPruu B MexaHuke. OCHOBHOM
3aKOH JIMHAMUKU BpallaTeJIbHOIO ABUXEHUSA. MOMEHT
cwibl. MOMEHT uHepuuu TBEpAOro Tena. Kunetnueckas
SHEPTUsl BpallaTeJIbHOIO JBWXKEHHUS TBEPAOTO Tela.
MoMeHT uMIlyJibCa. YpaBHEHHE MOMEHTOB. 3aKOH
COXpAaHEHHUSI MOMEHTA UMITYJIbCA.

2.1 Muxkpockonunueckue | Pemenne 3anau: OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-

COCTOSTHUSI KMHETUYECKOW  TEOpHUU.  YPaBHEHHE  COCTOSHUA
uaeanpHoro rasa. CpenHsss KUHETHMYECKas DHEprus
MOJIEKYJI.

2.3 OCHOBBI TEPMOJUHAMHUKH Pemenne 3agau: BuyTpennss sueprusi. Pabora rasza npu

n3MeHeHnn oObéMa. IlepBoe Hauamo TEPMOAMHAMUKH U
€ro IMIpUMEHEHHE K usonponeccaM. TermIo€MKOCTb.
OHTponus B TEpMOJAMHAMHKE. TennoBble  MAaIlVHBI.
Muxn Kapno, tepmuuecknii KIIJ[ TennoBoi MammHsI.




3.1 DnekTpocTaTuka

Pemenne 3amau: 3akoH coOxXpaHEHHs 3apsiga. 3aKOH
Kynona. Hanpsoxk€HHOCTb  BJIEKTPUYECKOTO  ITOJIS.
ITpunumn  cynepnosunuu. Teopema laycca  ais
AIEKTPOCTATUYECKOTO I10JIsI B BAKyyME U €€ IPUMEHEHUE
JUIS pacdyeTa »dJIEKTPOCTaTHUeCKUX moyned. Pabora B
anekTpocraruyeckom  moze. IloreHuman. PasHocTb
IIOTCHIIUAJIOB. CBsi3b HaHpH)KéHHOCTI/I C IIOTCHIHUAJIOM.
DIEKTPOEMKOCTh MIPOBOJIHUKOB. Konpaencaropsl.
ONEeKTPOEMKOCTh OaTrapen KOHIEHCATOpOB. OHEprus
3apsKEHHOT0 KOHJIEHCAaTOpa U 3JIEKTPOCTaTUYECKOIO
T1OJIS1.

3.2 TIoCTOSIHHBINA 3IEKTPUUYECKHUI
TOK

Pemenne 3agau: 3akon Owma sl OJHOPOJHOIO U
HEOJHOPOJHOTO  y4yacTKa  IEeNu.  DJIEKTPUYECKOe
COTNPOTHBIICHUE W TIPOBOAUMOCTH. llapamnensHoe w
MIOCJIEIOBATEIIFHOE COEIMHEHNE TIPOBOJHUKOB. 3aKOH
Jxoyns-Jlenna. [Ipasuna Kupxroda.

3.3 [Ipupoaga MarHUTHOTO TIOJIS

Pemenne 3agau: 3akon bwuo- Casapa- Jlannaca.
[IpyHoun cynepno3unuu. MarsHutHoe moje KpyroBoro
u npsamonuHeiHoro Toka. Cuna  Ammnepa.  Cuna
JlopeHnna. /IBr>keHUE 3apsi>KEHHBIX YaCTUI] B MArHUTHOM
roJie.

3.5 DIIEKTPOMArHETH3M.
VYpaBHenust MakcBeiuia

Pemienne 3amau: MarHutHbl TOTOK. 3akoH Papanes
JUIs DJIEKTPOMAarHuTHOM wuHAyKunu. IlpaBmio Jlenna.
Camounnyknusi. UHAYKTUBHOCTb. DHEPrusi MarHUTHOTO
TTOJISL.

4.1 "'apMoHUYECKHE KOJICOaHUs

Pemenne 3a/1ay:; YpaBHeHHe CBOOOTHBIX
rapMOHHUYECKUX AIEKTPOMAarHUTHBIX KoJieOaHuH,
COOCTBEHHasi  YacToTa. YpaBHEHHE  3aTyXarollHuX
AJIEKTPOMAarHUTHBIX KoJICOaHUH, K03 hUMeHT
3aTyXaHUs.

4.2 BOJIHOBBIE MPOIIECCHI

Pemenne 3amad: YpaBHEHHE IUIOCKOW OEryIel BOJIHBI.
DJEeKTpOMarHUTHBIE BOJIHBI ux CBOIiCTBa u
XapaKTEPUCTUKHU. DHEPTHS DICKTPOMArHUTHBIX BOJIH.

5.1 'eomeTpuueckast 1 BOJTHOBAsI
OTITHKA

Pemienue 3apad: 3aKoHbI T'€OMETPUYECKOW OITHKH.
YcioBus MaKCUMyMa u MHUHUMYyMa npu
unrepdepennuu. Judpakuus Ha KPyrJIOM OTBEPCTHUH,
OJHOU IIEJIM U OJHOMEPHOU MU(PPAKIIMOHHON pEIIeTKE.
[Tonspusaropsl. 3akoH Mamtoca. 3akoH bprocrepa.

5.2 KBauroBrie
SIBJICHUS

OIITHYCCKUC

Pemienne 3amau: 3aKoHBI UM3IYy4YEHUS a0bCOIIOTHO
yepHoro Tena (3akoH Credana- bonblMaHa U 3aKOH
cmemenus Bwuna). ®opmyna I[lmanka. VYpaBHeHue
OitHmTeiHa 11g BHenHero gorospdexra.

6.2 ®usuka aroma

Pemienne 3amau: OOo6mieHHas ¢opmyna bansmepa.
Iloctynatel bopa u mnpumenenue Tteopun bopa k
BOJIOPOJIOTIOIOOHBIM aTOMaM.

5.3. /laGopaTopHbIe 3aHATHISA

HanmeHnoBaHmne TeMbl

CopepxaHue TEMbI

BBenenue B kypc puzuku

JlaGopaTopHas
U3MEPEHUI.

pabora «OOpaboTka pe3yJabTaToOB




1.2 3akonnl HproToHa. JluHamuka
YaCTHII

Jlaboparopuas padora: «I[IpoBepka BTOporo 3aKkoHa
Herotona Ha mammae ATByaay.

1.3 JnHamuka CHCTEMBI
MaTepPUATbHBIX TOYEK. 3aKOHBI
COXpaHEHUsI

Jlaboparopnas pabota 3aKOHOB
COXpaHEHUs TIPU yJIape IIapOB».

JlabopatopHast pabora «l/3ydeHHWEe OCHOBHOTO 3aKOHa
AWHAMHWKH BpallaTCJIbHOrO ABHMXXCHHA Ha MAsATHUKC

O6epbOekar.

«3yueHue

Jlabopatopnas pabota «3yuenne 3aKOHOB
COXpaHCHUA MOMCHTA HUMITYJbCa MW OHCPIrur npu
IMOMOIIIU KPYTHUJIIbHOTO MasATHHUKa».

Jlabopatopnas  pabora  «OmpeneineHrue  MOMEHTa

HUMITYJIbCa TUPOCKOIIa».

JlaGopartopHas paborta «IIpoBepka 3aKkoHa COXpaHEHUS
SHEPruM Ha MassiTHUKE MakcBeay.

Jlabopatopnass pabora «OmnpeneneHue MOMEHTa
HHCPLHHA TCJ IIPHU TOMOIIKU KPYTUIbHOTO MAasATHUKA.

2.3 OCHOBBI TEPMOJIUHAMHUKH

JlaGopatopHasi paborta
aanadaTe

«Onpenenenne mnoKa3zaTest

2.4 PeanbHbIE Ta3bl, )KUIKOCTH U
TBEpAbIE Tea

Jlabopartopnas padora «Onpenenenue kodduineHTa
BsI3KOCTH MeTogoM CTOKca)

3.1 DnekTpocTaTuKa

JlaGoparopHas pabora «HccnenoBanue
AIIEKTPOCTATHIECKOTO TTOJIS.
Jlabopatopnas pabora «HccnenoBanue

CETHETORJIEKTPUYECKUX CBOMCTB TPUTTUIIMHCYIb(aTa»

3.2 TloCTOSTHHBIN SJICKTPUYSCKUMN
TOK

Jlabopatopnass  pabora «OmpeneneHne yAEIbHOTO
COTIPOTHBIICHUSI METAIUTMYECKOTO MPOBOTHUKAY.

Jlabopatopnas pabora «HccnenoBanue
HEOJHOPOJHOTO yJacTKa IeI.
JlaGoparopHas pabora «Hccnengopanme  KITJ]

HMCTOYHHKA TOKa»

3.3 IIpupoga MarHuTHOTO MOJIS

Jlabopartopnas pabora «OnpeaeneHrne TOPU30HTAIBHON

COCTABJIAIONICH HAMPSHKCHHOCTH MAarHUTHOTO  ITOJISI
SeMiny.
Jlabopatopnas pabora «3mepenne WHIYKITAHA

MAarHUTHOTO TOJISl AJICKTPOMHAMOMETPOM)).
JlaGoparopnas pabota «13yuenue spdexra Xomnay.
JlaGopatopnass  pabora «OmpeneneHue yJIeIbHOTO
3apsiia JIEKTPOHA METOJ0M MarHUTHOH (POKYCHPOBKHU
AJICKTPOHHBIX ITYYKOBY.

3.4 MaruurtHsle CBOMCTBA

BCIIICCTBA

3aBUCHUMOCTH
oT

JlaGopatopnass  pabGora  «l3yueHue
MarHUTHOH  TPOHUIIAEMOCTH  (eppoMarHeTuka
HaMPsHKEHHOCTH MAarHUTHOTO TOJISD)

5.1 I'eomeTpuyeckas U BOJHOBast
ONTHKA

JlaGoparopHass pabora «M3ydyeHue wuHTEephepeHIUN
CBETa Ha yCTaHOBKE ¢ ounpuszMoit dpenens».
JlabopaTopHass  pabora  «Ompezaenenue
KpPHUBU3HBI JUH3HI 110 KoJbliaM HeroToHa».
JlaGoparopHas pabora «OnpeneneHue IJIUHBI BOJIHBI
CBETa MPHU MOMOITN AU(PPAKITHOHHON PEIIETKIY.
JlaGoparopnas pabora «M3ydyeHue 3akoHa Mairocay.

paauyca

5.2 KBanrtoBrie
SIBJICHUS

OIITUYCCKUEC

JlaGoparopHas BHEIIHETO

boToadpdexTar.

pabora «3yuenue




6.2 ®usuka aroma

«/3yyeHue crekrpa aromMa

6.3 DneMeHTHl (PU3HKHA TBEPIAOTO
Tena

TeMIIEPAaTypPHOU
MeTaia u

BHYTPEHHETO

BCHTHUJIBHOI'O

JlaGopatopnast pabora

BOJIOPO/Ia M OTIPEeIeHUE TTOCTOSTHHOW Prunbepray.
JlaGopatopnass pabora «l3yueHue
3aBUCHUMOCTH COIIPOTHUBIICHUS

IOy TIPOBOTHUKAY.

Jlabopatopnass  pabora  «M3yueHue
dbororddexrar.

Jlabopatopnas  pabora  «M3yueHue
dbororddexrar.

6.4 DiieMeHTHI PU3UKHA ATOMHOTO
SIIpa ¥ DJIEMEHTAPHBIX YaCTHII

OCJIa0JICHUSY.

Jlabopatopnas pabora «OmpeneneHne MaKCUMaIbHOU
SHepruM Oera- CIeKTpa MO TOJIIHHE CJIOS ITOJIOBUHHOTO

6. CAMOCTOSITEAbHASI PABOTA

Ne [ HaumenoBanue TeMbl Coneprxanue Temsbl (pazjena) TpynoemkocThb
n/m (paznena) B
aKaJIeMHUYeCKHUX
yacax
1 Beenenue B kypc | [logroroBka u odopmienue otuera 1o |4
buzuku JTaGopaTopHOU padoTe
2 1. ®usnueckre ocHOBHI | [IoaroToBKa K MPAaKTUYECKUM 3aHSATHSIM 4
MEXaHUKH [ToaroroBka kK KOJIIOKBUYMY
1.1 OnemenTsl | [loaroroeka Kk 3auery
KHHEMaTHUKHU
3 1.2 3akonsl Hptotona. | [ToaroroBka K mpakTUYECKUM 3aHSTUSIM 6
JlnaamMuka 9acTHIl I[TonroroBka u opopmiieHHE OTYETOB IO
JTaGopaTOpHBIM paboTam
[ToaroroBka K KOJUIOKBUYMY
[ToaroroBka K 3a4ueTy
4 1.3 Junamuka | IloaroroBka Kk NpakTUYECKHUM 3aHITHUSIM 8
CHCTEMBI ITogroroBka u oopmiieHHE OTYETOB MO
MaTepHaJbHBIX TOYEK. |JIa0OpaTOpHBIM padoTaMm
3aKOHBI COXpaHEHUS [ToaroroBka K KOJUIOKBUYMY
CamocrosiTenbHOE M3ydyeHHe TeM: "Ynap
a0COIIOTHO YIPYTUX U HEYNPYTrux Ten'",
"CpoOoauble ocH. ' mpockomn".
[TonroroBka k 3a4eTy
5 1.4 OnemeHTsI | [ToaroroBka K KOJUIOKBUYMY 6
MEXaHUKH xkuakocteit | CamocTosiTenbHOE M3y4eHUe TEMBI:
"JlamuHapHoe U TypOYyJIEHTHOE TEuUeHHE
skunakoctd. Yncno Peiinonpaca."
IToaroroBka k 3a4ety
6 2. Monexkynsapnas | [ToaroroBka Kk NpakKTUUYECKUM 3aHSATHUSIM 6
¢dbuznka u | [loaroroBka Kk KOJUIOKBUYMY
TEepMOAMHAMUKA [ToaroroBka k 3auety
2.1
Mukpockonuueckue
COCTOSIHUSI
7 2.2  Craructuueckue | [ToaroToBka K KOJUIOKBUYMY 4

pacnpeneneHus

CamocrositenbHoe n3ydyenue temMsl "Cpennee




YUCJIO CTOJKHOBEHMH M CpeaHss JJIMHA
cBOOOJIHOTrO podera MosieKyn".
IToaroroBka k 3auery

2.3 OCHOBBI
TEPMOIMHAMUKH

IToaroroBka K NpakTUYECKUM 3aHATHUSIM
IToaroroBka u oopmileHHE OTYETOB IO
J1abopaToOpHBIM paboTam

[ToaroroBka K KOJUIOKBUYMY
IToaroroBka k 3auery

2.4 PeanbHble Ta3Hl,
JKUJIKOCTA W TBEPJIbIS
TelIa

ITogroroBka m odopmiieHHE OTYETOB IO
J1abopaTOpHBIM paboTam

CamocrosiTenbHOe n3y4eHue TEM
"Ucnapenwue, cyOonmumanus u
kpuctaumzanus”, "Kpucraimdeckue u
amopdHbIe Tena"

IToaroroBka k 3auery

10

3. DJeKkTpuYecTBO U
MarHeTH3M
3.1 DnekTpocTaThka

IToaroroBka K MPaKTHYECKUM 3aHSITHSIM
IMToaroroBka u oopmileHHE OTYETOB IO
JTaGopaTOpHBIM paboTaMm
CamocrosiTenbHOe H3y4eHue
"CernerosneKkTpuku"
ITonroroBka k 3auety

TEMBI

11

3.2 [TocrostHHBIH
AIIEKTPUYECKUN TOK

HO}IFOTOBKa K MMPaKTUYCCKUM 3aHATUAM
[TogroroBka u opopmiieHHE OTYETOB MO
JTaGopaTOpHBIM paboTam

[ToaroroBka k 3adery

3.8

12

3.3 [Ipupona
MAarHUTHOTO TOJIS

I[ToaroTroBka K MPaKTHYECKUM 3aHSITHSIM
I[TonroroBka u oopmiIeHHE OTYETOB IO
JTaGopaTOpHBIM paboTam

[ToaroroBka K KOJJIOKBHYMY
CaMocCTOSITEILHOE HU3yYCHHE TEMBI
" JIBr>KeHHE 3apSIKEHHBIX YaCTHUI] B
MAarHUTHOM I10Jjie"

IToaroroBka k sK3aMeHY

13

3.4 MaruurtHsle
CBOIICTBA BELIECTBA

I[TogroroBka u odgopMiIeHHE OTYETOB IO
JTabopaTOpHBIM paboTaM

CamocrosiTenbHOe M3y4YeHHEe  TeM
MarauTHbele MOMEHTBI  JJIEKTPOHOB u
aTOMOB, = HAMarHH4Y€HHOCTb, = MarHUTHOE
nose B Bemectse", "llpupoma 1ama- wu
napamarauetusma', "deppoMarHeTUKU U HUX
cBoiicTBa'.

IToaroroBka K KOJJIOKBUYMY

[ToaroroBka K 3K3aMeHy

14

3.5
DJNEeKTPOMAarHeTU3M.
YpaBHEeHUS
Makcseina

[ToaroroBka K MpakKTUUYECKUM 3aHATUAM
IToaroroBka K KOJUIOKBUYMY
CaMocTOsITeEIbHOE H3y4YeHHE TEMBI
"Buxpesbie Toku. VX npumeHnenue u 6oproa
c HUMH".

IloaroroBka K 3K3aMeHy




15

4. KonebGaHus U BOJIHBI

HOI[FOTOBKa K IPAKTUYCCKUM 3aHATHUAM

4.1 l'apmonunueckue | IloaroroBka Kk KOJUIOKBUYMY
KoJIeOaHus CamocrosTenbHoe u3yuyeHue teMsl "Mopaenu
MEXaHUYECKUX rapMOHHMYECKHX
OCLUJIISAITOPOB (MaTeMaTHUYECKUH,
NPY>KUHHBIA U PU3NUECKUN MAsITHUKH)".
[ToaroroBka K 3K3aMeHY
16 |4.2 Bonnossle | [ToaroroBka k NpakTUYECKUM 3aHATUSIM
MPOLIECCHI [ToaroroBka K KOJUIOKBUYMY
CamocrositenbHOe u3yudeHue tem: "Crosiune
BOJIHBI", "3BYKOBbIE BOJIHBI".
[ToaroroBka K 3K3aMeHy
17 | 5. Omruka IToaroroBka K NMpPakTUYECKUM 3aHATUIM
5.1 T'eomerpuueckas u | [lonroroBka u opopMiieHHE OTYETOB IO
BOJIHOBAsl ONTUKA s1abopaTopHBIM paboTam
[TonroroBka K KOJUIOKBUYMY
CaMocCTOsITETbHOE U3yUYeHHE TeM: ""3aKOHBI
reomerpuueckoit ontuku", "Mutepdepenuns
B TOHKHX TIJIEHKax"
IToaroroBka K 3K3aMeHy
18 |5.2 KsanToBslie | [ToaroroBka k npakTU4E€CKUM 3aHSATHUSIM
ONTHUYECKHUE SIBJICHUS [TogroroBka u opopmiieHHE OTYETOB MO
JTaGopaTOpHBIM paboTam
CamocrosiTenbHOe H3y4eHue TeM
"OnTruueckast MUPOMETPHUS. TerutoBbie
HCTOYHUKHU cBera', "[TpumeHeHue
dborordpdexra”
[ToaroToBka K 3K3aMeHY
19 (6. dusuxka aroMma, | [ToarotoBka k sK3aMeHYy
aTOMHOTO  fAApa H
3JIEMEHTapHBIX YaCTHII
6.1 OcHOBBI
KBAaHTOBON MEXaHHUKHU
20 | 6.2 dusuka aroma [ToaroroBka K MpakTHUYECKUM 3aHSITHSIM
[TogroroBka u opopmieHHE OTYETOB MO
JTaGopaTOpHBIM paboTam
[ToaroroBka k sK3aMeHY
21 | 6.3 Dnementsl ¢usuku | [TlonroroBka u odopmieHHe OTYETOB IIO
TBEPAOTO Tea nabopaTopHBIM paboTam
CamocrosiTenbHOE n3y4eHUe TEMBI
"CoOcTBeHHasi U MpPUMECHasi MPOBOJUMOCTh
IIOJIyIPOBOJIHUKOB".
IToaroroBka k sK3aMeHY
22 | 6.4 Dnementsl pusuku | [TonroroBka u opopmiIeHHE OTYETOB MO

aTOMHOTI'O saapa u
OJICMCHTAPHBIX YaCTUIL

nabopaTopHBIM padoTam

CamMocTosTelILHOE M3y4eHUe TEMBI
"PaanoakTUBHOCTD, BUIbI PAIHOAKTHBHBIX
W3JTy4YEHU, MpaBUiia CMEeIIeHUs"
[MonroroBka sk3aMeHy




7. ObPA3OBATEABbHBIE TEXHOAOI'MN
Jns  mpoBeneHUs JIEKUMOHHBIX 3aHATHUH  HCHOJB3YIOTCA ayJIUTOPHUM, OCHAIECHHbIE
MyJIbTUMEIMA MPOSKIHOHHBIM 00OpYyJAOBaHMEM M MHTEPAKTUBHOW NOCKOH. UTeHue JeKIui
COIIPOBOXKIAETCSl Mpe3eHTauUsIMU. B pamkax H3ydeHHsT HEKOTOPBIX TE€M MPEAYyCMOTPEH
pOCMOTp  BUAcoMaTepuaioB (y4eOHbIX (WIBMOB) U JeMOHCTpauus (U3UYECKOTO
SKCIIEPUMEHTA C TPUMEHEHHEM JEMOHCTPAIMOHHOTO 000PY10BaHUSI.
[Ipy wn3ydyeHUM AMCHMIUIMHBI NPAKTUYECKUE 3aHATHUS OPraHU3yIOTCS B BHJIE CEMHUHAPOB-
O0ecen. IlpenonmaBarens 3amaeT ayAuTOPUU BOIPOCHI, OTBEYAIOT JKeJarolue, a
IpernojaBaTelb KOMMEHTUPYET, TAKUM 00pa3oM MpenoaBaTeslb COBMECTHO CO CTyJEHTaMU
o0cyx)aaeT 0COOEHHOCTH TTOCTPOCHHS AJITOPUTMA PEIICHHS JaHHOTO KJlacca 3a/ad, a TaK ke
MOJXO0/bl K PEIICHUIO KXKI0M KOHKpETHOH 3anauu. ‘CTyJIeHTbl CAMOCTOSITENIbHO PEAIU3YIOT
pa3paboTaHHBI aJrOpPUTM, IIOCIE Yero OOCY)KIAaroTcsl IMOJiydeHHble pe3ysbTaThl. Ha
KaXJOM 3aHSTUM paccMaTpuBaeTcsl HECKOJIIBKO 3aJad WJIM [OpUMEpOB B paMKax
0003HaUYEHHOUN TEMBI, 4YaCTh U3 KOTOPBIX pEeLIaeTCsl ¢ MOAPOOHBIM OOCYKIEHUEM, OCTAJIbHBIE
3a7a4i  CTYJICHTHl BBINOJIHSIOT CaMOCTOSITENIbHO (AOoMallHWe 3afaHus). Tak ke Ha
MPAKTUUYECKUX 3aHATHSAX OCYIIECTBISIETCS TEKYIIMH KOHTPOJIb 3HAHUH CTYJIEHTOB IO
OTAEIBHBIM pa3jeiaM U TeEMaM B BUJE TECTHUPOBAHUS, MUCbMEHHBIX OMPOCOB WJIM MPOBEPKU
JIOMAIlIHUX 3aJaHuil ((PPOHTAIBHO MJIM BBIOOPOUYHO).
[Ipu BBINOTHEHUM CTyJIEHTaMHU Ja0OpaTOPHBIX paboT peanusyercss oOpa3oBaTesibHas
TEXHOJIOTUsI paboThl B MaJibIX Ipynnax. I'pynmna pazOuBaercss Ha Opurazsl mo 2-3 4yenoBeka.
Kaxnas Opuraga mMeer HWHAMBUAYAJIbHBIA TpaduK BBINOJIHEHUs J1abOpaTOpHBIX padoT,
KOTOpBIN pa3pabaTrbiBaeTcCsl MpernojaBaTesieM W cOOOIIaeTcsl CTyJAeHTaM B Hauajie ceMecTpa.
Brinonnenne nabopaTopHOro MpakTUKyMa OpPraHU3yeTcsl MO IUKINYECKOMY IPUHILMIY, Ha
KOKIy0 paboTy OTBOOUTCA 2 dYaca ayJUTOPHOTO BpPEMEHH, B OTO BpEMsl BKIIOYACTCS
MOJIy4YeHHUE JOIyCKa K paboTe W BBHINMOJHEHHE HEOOXOAUMBIX M3MEPEHHI M 3amuTa padoThl
BBIIIOJIHEHHON Ha mpeablaynieM 3aHsaTuu. Ilepen BbIIONIHEHHMEM paboOThl IMpenojaBaTellb
MPOBEPSIET CTENEHb MOJATOTOBJIEHHOCTH KaXXI0ro cTyaeHTa. KpurepueM nomycka K pabote
SIBJISIETCS: MTOHUMAHME CTYIEHTOM LM paboThl, 3HAHUE METOJa MU IOPsAKAa BBIIOJIHEHUS
SKCIIEPUMEHTOB, a TAK)Ke MPEJCTaBICHHE 00 0KUJaeMbIX pe3yiprarax. OdopmieHue oruera
U TOJArOTOBKAa K 3aluTe J1adopaTOpHOM pabOThl OCYLIECTBISAETCS CTYJEHTOM B 4achl,
OTBEJICHHBIE HA CaMOCTOSITEIbHYIO padoTy. BrimonHeHue nabopaTopHBIX pabOT B IMOJIHOM
o0beMe, COTTIACHO MHAUBUyalbHOMY I'padUKy, SBIISIETCS 00s3aTEIbHBIM YCIOBUEM JOITyCKa
K 9K3aMEHY 110 JUCLIMIIJIMHE B KAKIOM CEMECTPE.

8. OLIEHOYHBIE CPEACTBA A4 IPOMEXYTOUYHOV ATTECTALIN
Onucanue nokasareneidl U KpUTEPUEB OLICHUBAHUSA KOMIIETEHIIMH Ha Pa3IMYHBIX 3Talax HMX
(hopmMupoBaHUs, OIMCAHUE LIKAJI OLICHUBAHUS, TUIIOBbIE KOHTPOJIbHbBIC 33JIaHUsI U UHbIE
Martepualibl, HEOOXOAMMBIE /JIs OLIEHKU 3HaHUM, YMEHUHM U HaBBIKOB, XapaKTePU3YIOLIUX
sTanbl (OPMUPOBAHUS KOMIIETEHIIMM, a TaK K€ METOJUYECKHE MaTepUallbl, OIPEaEIIIoLe
MpOLeAYPhl OLIEHUBAHUsI, 3HAHWN, YMEHUN U HAaBBIKOB OTPa)KE€HbI B (POHIE OLIEHOUHBIX
CpPeACTB Mo JucHuIInHe «Dusznkar.

ITpumMepHbIe BOMPOCHI K 3a4eTy (2-i cemectp)

1. Mogenu B wMmexanuke. Cucrema orcuera. Tpaekropusi, IyTh, IE€peMEIlIECHUE.
Kunematnueckue ypaBHEHUsI [BWXEHHUs. [[BukeHue MaTepHuaIbHON TOYKH o
IIPOU3BOJILHOU TPA€KTOPUU. MTHOBEHHAs U CPEHSSA CKOPOCTH.

2. YCKOpEeHHE U ero cocrapisronue. Buabl 1BuxeHU.

3. [IlpsimonuHeiiHOe paBHOMEpHOE U paBHONEpPEMEHHOe JABWKeHue. Kunemarnueckue
YpaBHEHMUS.

4. ]JIBuKeHUE MaTepUAIbHONM TOYKU MO OKPY>KHOCTU. YTJIOBasi CKOPOCTh, KHHEMATHUYECKOE
YpaBHEHHE  pPAaBHOMEPHOIO  BpallleHUs, 4YacToTa, IIepuoi. YIJIOBOE  YCKOPECHHE.
KunemaTnueckoe ypaBHEHHE pPaBHONEPEMEHHOIO BpaiieHus. CBsA3b YITIOBBIX U JIMHEHHBIX
BEJIUYHH.

5. [Ilepmwii 3akon HeroToHa. Macca. Cuna. Brtopoit 3akon Hsiorona. Ilpunuun
HE3aBUCHUMOCTH AelicTBus cuil. Tpertuii 3akoH HproToHa. Cuibl B MEXaHUKE.

6. Jedopmanusa tBepaoro tena. Cuia ynpyroctu. 3akoH ['yka. JlnarpamMmma HanpspkeHH.



7. Cucrema maTrepualibHbIX To4eK. L{eHTp Macc. 3aKOH IBUYKEHUS LIEHTPA Macc.

8. Hmmynbc cucremMbl MaTepHAIbHBIX TOYEK. YpaBHEHHWE JBWIKEHUS  CHUCTEMBI
MaTepUaIbHbIX TOYEK. 3aKOH COXpPaHEHUS UMILYJIbCA.

9. Mexanunueckasi paboTa, MOITHOCTh. KoHCEpBaTUBHBIE 1 HEKOHCEPBATHUBHBIC CHIIBI.

10. Kunernueckass W mnoTeHuManbHas »sHeprus. [lomHas sSHepruss  cuUCTeMBl.  3aKOH
COXPAaHEHHUsI ¥ IPEBPAILEHUSI MEXaHUYECKON SHEPTUH.

11. Y nap abCcontoTHO yIIPYTUX U HEYNIPYTUX TEJ.

12. BpamareinpHOe IBMKEHHUE TBEpIOro Teiaa. MomeHT cmibl. OCHOBHOW 3aKOH JTHHAMHKH
BpAallATEILHOIO JABWKEHUSI TBEPAOTro Tena. MOMEHT mHepuuu. MOMEHT MHEpLUU TBEPABIX
ten npocrermein popmel. Teopema IlTeiinepa.

13. MoMeHT uMITyJIbCa U 3aKOH €r0 COXpaHEeHHUsA. YpaBHEHHE MOMEHTOB. CBOOOIHBIE OCH
BpateHus. ['mpockon. Ilpeneccus rupockona.

14. PaGora mnpu BpamaTeabHOM JABWXKEHUU TBepjaoro Ttena. KuHeTnueckass  SHeprus
BpallleHus1. DHEeprus NoCTynaTelIbHO-BPallaTeIbHOTO JIBUKEHHUS.

15. ®usuyeckue Monenu B THAPOJUHAMUKE. YpaBHEHHE HEPa3pbIBHOCTU. Buabl TedeHUst
*)kuakoctu. Yncno PeliHonpaca. YpaBHeHue bepHyIUM U €ro npuMeHEHHE.

16. OcHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO- KHHETHYECKOW TeOopHwH Ta30B. MmeambHbIA Tas3.
Cucrema TepMoOAMHAMHYECKUX MapaMeTpoB. OTNBITHbIE 3aKOHbl  HJEAJBHOTO  rasa.
VYpaBHEHHE COCTOSIHUSA JJIsi MPOU3BOJILHOM Macchl Ta3a (ypaBHeHue MeHeneeBa-
Knamneiipona).

17. OcHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KMHETHUYECKOM Teopuu ra3oB. CpelHeKBagpaTUUHAs
CKOpOCTb JIBUYKEHUSI MOJIEKYJI U UX CPE/IHSISI KHHETHYEeCKasi SHepTrusl.

18. 3akon MakcBema I pachlpelelIieHuss MOJEKYJ HIICaIbHOTO Ta3a IO CKOPOCTIM
TEIJIOBOTO JIBVKECHUS. Haubonee BEPOSITHAS, cpenHeapupmeTnyecKas 51
CpeaHEKBaIpaTU4YHast CKOPOCTH.

19. BuyTpeHHssT SHEpPrus TEPMOJMHAMUYECKOW cHUCTeMbl. YUuciao crenmeHed  cBOOOIBI
MOJIEKYJI. 3aKOH PaBHOMEPHOI'O pacHpelesIeHHs] SHEPTUH MO CTENEHSIM CBOOOIBI MOJIEKYII.
BHyTpeHHs1s1 s5HEeprus Npou3BOJIbHON MacChl Ta3a.

20. IlepBoe Havano TepmMoanHamMuku. PaboTa raza mpu n3MeHeHuu ero oobema.

21. TennoeMKOCTh yielIbHasl U MOJIsIpHasi. Y paBHeHHe Maiiepa. OTHOIIIEHHE TEIJIOEMKOCTEH.
22. AnunabatHbiii miportecc. [I[puMeHeHne mepBoro Haydajia TEPMOJMHAMUKUA K aanabaTHOMY
MpPOLIECCY.

23. OOpatumbie U HeoOpaTUMBbIE Mpoliecchl. Bropoe Hayano TepMOJIUHAMUKHA. DHTPOIHUS.

24. Peanpbubiil ra3. Cuiibl U1 NOTEHLMAIbHAS DHEPTUS MEXKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.
VYpaBuenue Ban-nep-Baanbca. M3orepmbl Ban-nep-Baanbca u ux ananus.

25. CpoiicTBa xxuakoctei. [loBepXHOCTHOE HATSHKEHUE.

26. Ucniapenue, cyonumanus u kpuctaumsanus. Kpucramimueckue u amopgHbie Tena.

27. OCHOBHBIE TIOJIOXKEHHUSI JJIEKTPOCTATUKHU. 3apsii U €ro CBOWCTBA. 3aKOH COXpaHEHUSs
3apsnga. 3akoH Kyiona.

28. DnekTpocTarnueckoe moie. HampsbkeHHOCTh 3iekTpocTaThudeckoro mnois. CuioBblie
nuHUU nons. [IpuHImMn cyneprno3uiuu 3J1eKTPOCTATUYECKUX MOJIEH.

29. IloTok BekTOpa HampsbKeHHOCTH. Teopema ['aycca aisi 7IeKTPOCTATUYECKOrO IMOJs B
BaKyyMe€ B HHTETpajibHOU Qopme.

30. Pabora 1o mepeMemnieHHMIO 3apsga B dJEeKTpocTaThuueckoM mose. [loreHnuan
3JIEKTPOCTATUYECKOIO  ITOJIS. Pa3noctp MOTEHIIUAJIOB. Hupkynsuus BEKTOpa
HaNpsKEHHOCTU 3JIEKTPOCTATUYECKOTO MOJIS. [ToTeHmanbHbIN XapakTep
3JIEKTPOCTATUYECKOTO IOJIS.

31. DKBUNIOTEHIIMAbHBIE TMOBEPXHOCTU. B3amMHasi oOpHeEHTalusi CHJIOBBIX JIMHUN U
SKBUIIOTEHUHAIBHBIX TOBEpXHOCTEH. CBsA3b HANPSHKEHHOCTM M mnoTeHuwana. llonstue o
rpaadeHTe NoTeHIrana. Beiuncienne pa3HoCTH NOTEHIMAJIOB.

32. I[I/IC-)J'ICKTpI/IKI/I B OJICKTPOCTATUYCCKOM IIoJcC. HOJIHpHZ%&I.IHH AUDJICKTPHUKOB.
HOJ'ISIpI/ISOBaHHOCTB (BGKTOp HOJ'IHpI/BaI_II/II/I) . I[I/IBHCKTpI/IquKa}I MNPpOHHUIIACMOCTb n
BOCIIPUHUMYHNBOCTD.

33. DnekTpuyeckoe CcMelleHue (dJeKkrpuueckas uMHAyKuus). Teopema Taycca nis
3JIEKTPOCTATUUYECKOTO MOJIs B CPELE.



34. CerHeTo3JIeKTPUKH.

35. Pactipennenienrie 3apsioB B MPOBOJHMKAX. 3apsOKEHHBIM NPOBOMHMK. lIpoBOomHHMKH BO
BHEUIHEM 3JIEKTPOCTATUYECKOM M0JIE€. DJIEKTPOCTATUUECKAs] MHIYKIUS.

36. DIEKTPOEMKOCTh.  DJIEKTPOEMKOCTh  YEAHMHEHHOTO TMPOBOJHUKA. JIEKTPOEMKOCTH
CHUCTEMBI U3 JBYyX 3apsDkeHHbIX Ten. KonaeHcaTopbl. DJIEKTPOEMKOCTh KOHJEHCATOpa.
[TapamienbHOE U OCIEA0BATENBHOE COCIUHEHUE KOHIEHCATOPOB.

37. DHeprusi CHUCTEMBI 3aps0B, YCIWHEHHOTO IPOBOAHWUKA M KOHJCHCATOpa. DHEPrus
3JeKTpocTaTHYecKoro nossi. O0beMHasl MJIOTHOCTh SHEPTUH AJIEKTPOCTATUYECKOTO OJIS.

38. IlocTOAHHBIA  DIEKTPUYECKHI TOK. YCJIOBHUS BO3HUKHOBEHUS M CYIIECTBOBAHUS
anekTpudeckoro toka. Cumna toka. [InorHocTs TOka. 3akoH Oma [ OJJHOPOJHOIO ydacTKa
LeTu.

39. ConpoTHBIICHHE TPOBOAHUKOB. 3aBHCUMOCTH CONPOTHBIICHHS TMPOBOJHUKA  OT
temneparypel. CaepxnpoBoaumoctb. [locnenoBarenpHOe U MapalIeIbHOE COSAUHEHUE
MIPOBOITHUKOB.

40. CtopoHHHE CWIBL. DJICc W HampspbkeHue. 3akoH Oma uisi HEOJHOPOJHOTO yYacTKa IIeTTH
(00001IeHHBIH 3aKk0H OMa) U CIeACTBUS U3 HETO.

41. PaGoTa 1 MOIIHOCTH TOKa. 3akoH J[koyns-Jlenna.

42. IlpaBuna Kupxroda st pasBerBieHHbIX 1eneid. [Ipumenenmne mpasun Kupxroda mis
pacuera pa3BeTBJICHHBIX JIEKTPUUYECKHUX LIeTEH.

[IpumMepHbIe BOIIPOCHI K 3K3aMeny (3-i cemecTp)

1. MarnuTtHoe TMoJjie, €ro CBOWCTBA M XapaKTEPUCTUKHU. JIMHUM MarHUTHOM HHIYKIIUU.
[IpuHIMI cCyneprno3nuIuu.

2. 3akoH buo- Capapa- Jlamaca. MarHuTHOE TOJIe MPSIMOJIMHEHHOTO TOKa, KPYyTrOBOT'O
TOKA.

3. Cuna Amniepa. MarHuTHOE B3aUMOJCHCTBHE MAPAIUICIIBHBIX TOKOB.

4. MaruutHoe mojie aBwKymierocs 3apsma. Cumna Jlopenma. JIBmkeHue — 3apspKEHHBIX
YacTUIl B MAarHUTHOM IIOJIE.

5. llupkynsauus BeKTOpa HAMPSHYKEHHOCTh MAarHUTHOTO MOJIsl. 3aKOH IMOJHOIO TOKA.

6. IloTok BekTOpa HaMPsHKEHHOCTH MarHuTHOro mnosisi. Teopema ['aycca mjsi MarHMTHOTO
noss. Pabora o nepemenieHnio NpoBoAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.

7. MarHutHble MOMEHTBI 3JIEKTPOHOB M aTOMOB. Tumbl mMarHeTukoB. HamarnumuuBanue
MarHeTUKOB. DJIEMEHTapHasi TEOpHUs Aua- U IapamMardHeTu3Ma.

8. deppoMarHeTHKH U UX CBOMCTBA. DiieMeHTapHas Teopusi ¢peppoMarHeTusma.

9. SBnenue syekTpoMarHUTHOW WHAYKUHMH. [Ipudannel nmoseienus DJIC wHIyKIuU. 3aKOH
®apanes. [Ipasuno Jlenna.

10. SIBnenue caMOMHAYKUUHU. MHIYKTUBHOCTh. DHEPTHUsl MArHUTHOTO MOJISL.

11. BuxpeBoe anekrpudeckoe mose. Tok cmemenus. CucteMa ypaBHeHUN MakcBena s
AJIEKTPOMArHUTHOTO TIOJIS U UX (PU3UYECKHUIT CMBICIL.

12. Tlonsatne o KonedaTeNbHBIX Mpoleccax. EAWMHBIA MOAX0A K KOJeOaHUSIM pa3IU4HOMN
¢busnueckord npuponsl. Bunpl konebanuii. [apMoHuueckune KojeOaHMs u ux
XapaKTEPUCTUKH.

13. Iudbdepenunanpuoe ypaBHeHHE CBOOOJHBIX KoJIeOaHMH U ero peuieHue. Mopaenu
MEXaHUYECKUX TapMOHUYECKHUX  OCHUJIIATOPOB  (MaTeMaTHYECKUH, TPy KUHHBIA U
(hU3nYECKUl MasTHUKH).

14. CBoboHbIE PIEKTPOMArHUTHBIE KOJIeOaHUs B KOJIeOaTeTbHOM KOHTYpE.

15. TuddepennmanbHoe ypaBHEHUE 3aTyXalOMUX Kojie0aHWH. XapaKTepUCTUKU U MPUYUHBI
3aTyXaHUs B KoJie0aTeNbHBIX CUCTEMax (MEXaHMYECKON U AJIEKTPOMAarHUTHOM KOHTYPE).

16. BeiHyeHHbIE KOJIeOaHUs B DJIEKTPOMAarHUTHOM KOHType. PesoHaHc HampshKeHUH.

17. BonnoBble mporecchl. [lonepeunsie U mpo10abHBIE BOJIHBL. YTIpyTas rapMOHHYECKast
BosHA. /[mmnHa BonHbl. berymas BonHa. BonHoOBOe ypaBHeHME. YpaBHEHUE IIOCKOW BOJIHBL.
18. DnekTpoMarHuTHBIE ~ BONHBI, WX  cBoicTBa. JluddepeHunanpbHoe  ypaBHEHHE
SJIEKTPOMArHUTHOW BOJIHBI.

19. Crosiurie BOJHEL.



20. 3ByKOBBIC BOJIHEI.

21. OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTHUKH.

22. Unrepdepennus cera. [Ipunnun [toiirenca. [lorsTuss 0 KorepeHTHOCTH BOJIH. MeTo bl
MOJYy4YEHUsI KOTEPEHTHBIX BOJH. YCJIOBHUS IIOJIYyYEHUsS MaKCUMyMa M MHHHUMyMa
WHTEHCUBHOCTH IIPH UHTEPPEPEHIINH CBETA OT JIByX UCTOYHHKOB.

23. Iudpakuus csera. Ilpunnun [roiirenca- ®penens. 3oubl  Dpenens. Hudpaxius
@®peHest Ha KPyIJIOM OTBEPCTUH.

24. Indpaxuus Opaynrodepa Ha MIETH U HA JUDPAKITMOHHOHN peIIeTKe.

25. Tonspuzanust cBera. 3akoH Mairoca. CriocoOBI MOMyYEHUS TOJISIPU30BAHHOTO CBETA.
3axon bprocrepa.

26. KBanToBasi mpupoaa wusiydeHus. TermioBoe u3imydeHue. AOCOIIOTHO YEpHOE  TEO.
3akoHbI TeroBoro usirydeHus (3akonuel Kupxroda, Credana-bonsiimana, Buna, ¢popmyna
Penes-JI>xunca).

27. KBanroBas runore3a [lmanka. @opmyna [1nanka. CBeTOBbIE KBaHTHI. DHEPTHS, UMITYIIbC
u macca ()OTOHOB.

28. ®oroaddext m ero 3akoHBL. YpaBHeHHWE ODUWHINTEHHA s BHemHero ¢ororddexra.
Kpacnas rpannna. KopnycKynsipHO-BOJIHOBOM JyaJIM3M CBETA.

29. Mopnenu aroMoB. JInHeHuaThIi criekTp aroma Bojopoaa. @opmyna bansmepa.

30. Teopwus aroma Bogopoma mo bopy. IToctynater Bopa. Pagnyc u sHeprus cranmoHapHBIX
opOuT. 3HaueHue U HeJpocTaTKu Teopuu bopa.

31. KopmyckyIsipHO-BOJTHOBOH jayanu3m maTtepuu. [ mmoresa me-bpoitms. [[nmuHa BOmHBI Ie-
Bpoitns. CooTHolleHne HeomnpeaeneHHocTe. BonHoBast pyHkusa u ee cBoiictBa. Onucanue
MMKpPOYACTHUI] B KBAHTOBOI MEXaHHKE.

32. YpaBaenue Illpenuarepa (BpeMeHHOE W CTallMOHApHOE). Pe3ynbTaThl peuieHus
ypaBHeHust lllpenunrepa s ABMKEHUSI CBOOOJHOM YacTULBI W JJIsl ABMXKEHUS 4YaCTHUIIbI B
MPSIMOYTOJILHOM TTOTEHIIHAIBLHOM siMe. TyHHenbHbIN 3P (eKT.

33. AToM BoAOpo/ia B KBaHTOBOM MexaHuke. KBanToBbsie uncna. [IpaBuna otoopa.

34. Ciun snektpona. [lpuaumn Ilaynu. Pacnpenenenme SJIEKTpPOHOB B aroMe IO
COCTOSIHHSIM.

35. 3oHHas TEOpHs MPOBOAMMOCTH TBEPJBIX TEJ. 3arMoJIHEHHE 30H AJIEKTpOHAMHU. MeTasuibl,
MOJYIPOBOAHUKH, TUDJIEKTPUKHU.

36. CoOcTBeHHasi U MpUMECHas MMPOBOJUMOCTD MOIYIPOBOIHUKOB.

37. CoctaB aTroMHOro siapa. OHeprusi cBsizu, Aedexr macc. CBoicTBa SAEPHBIX CHIL.
dyHaaMeHTalbHbIe B3aUMOJICHCTBUS. MoJiesn aTOMHOTO s/Ipa.

38. PannoakTUBHOCTh. 3aKOH paJHOAKTUBHOrO pacnaga. llpaBuia cmemienus. Bunbl
pacmaios.

39. SnepHble peakiuy U UX OCHOBHBIE TUIbL. LlenHas peakuus aenenus. Peakuuu cunresa.
40. ODnemenrapubsie uacTuubl. Kiaccudukanus seMeHTapHbIX dYacTUIl. YacTulbl U
aHTUYACTULBL. THIIBI B3aUMOACHCTBUI 3JIEMEHTAPHBIX YACTHII.

9. YHEBHO- METOANYECKOE 1 UTHOPOPMAIIMMOHHOE OBECITEYEHUE
ANCHOUIIANHBI

a) TuTeparypa
1. CagenbeB, U. B. Kypc o0mieit ¢pusuku | yueOHUK it By30B © B 3 Tomax / . B. CaBernbes.
— 17-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021 — Tom 1 : Mexanuka. MonekynspHas
¢u3uka — 2021. — 436 c. — ISBN 978-5-8114-8003-6. — TekcT : anekTpoHHbIN // JlaHb :
ANMEKTPOHHO- Ombnmoteunas cucrema. — URL: https:// e.lanbook.com/ book/171889 —
Pexxum noctyna: ais aBTOpU3. MOJIb30BaTENCH.
2.CagenbeB, 1. B. Kypc o6mieit ¢pusuku. B 3 1. Tom 2. DnexkTpudecTBO U MarHeTusM. BosHel.
Ontuka : yuyeOHOoe mocoOue mnst ByzoB / M. B. CaBenveB. — 16- e u3n., crep. — CaHKT-
[TerepOypr : Jlans, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — TekcT : 31eKTpOHHBIH //
Jlans : anmekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/185339—
Pexxum noctyna: Juist aBTOpH3. MOJIH30BATEIEH.
3. Casenbes, 1. B. Kypc o6mieit ¢pusuku : yuebHoe nocodue : B 3 romax / M. B. CaBenbeB. —
13- e uzn., crep. — Cankr- IlerepOypr : Jlansb, [0. r.]. — Tom 3 : KBanToBas onruka.



AtomHas (usuka. Ousuka TBeporo Tena. Gusrka aTOMHOIO sJIpa U AIEMEHTAPHBIX YacTHIL
— 2022. — 320 c¢. — ISBN 978-5-8114-4598-1. — Tekcr : snekTpoHHbd // Jlawp :
ANMEKTPOHHO- Oubimoreunas cucrema. — URL: https:// e.lanbook.com/ book/206909 —
Pexxum noctyna: s aBTOpU3. MOJIB30BATEICH.

4. Tpodpumona T. U. Kypc ¢usuku [Tekcr] : yued. mocobue : pek. Mun. o6p. PO / T. U.
Tpodumosna. - 18-e uzz. crep. - M. : Akagemus, 2010. - 559 c.

5. Bompkermreiin B. C. CoopHuK 3ama4d 1o odmemy Kypcy ¢usuku [Tekct]: yueb. mocodue
IUISL CTYJIeHTOB TexH. By30B/B. C. BonbkeHmreiH. - 3-¢ uz., ucap. u goi. - CI16.: KawkHbIi
mup, 2005. - 328 c.

6. COoopHuK 33724 1o oOmeMy Kypey ¢usuku [Tekct] : yued. mocobue / AmMI'Y, UDD ; cocr.
K. I'. Jobpocenbckuii, A. FO. Cereiikun. — binarosemnienck : M3n-o Amyp. roc. ya-ta, 2003
- .U. 2 : DnekrpuuectBo u maruetn3M. Konebanwus u Bosusl. — 2003. — 108 c.

7. COopHuK 3amay 1o obmemy Kypcy ¢usuku [Tekcr] : yued. mocoOue Ijisi CTYyICHTOB
umxenep. crer. / AmI'Y, UDOD ; coct. K. I'. lo6pocenbckuii, A. FO. Cereiikun, B. .
[Mommtok. - bnarosemenck : M3a- Bo Amyp. roc. YH- Tta, 2002 - Y. 3 : Onruka, KBaHTOBast
(¢u3uka, aToMHas u siepHas ¢usnka. - 2002. - 118 c.

8. dusnueckuii MpakTUKyM. MexaHWKa, MOJEKyJsipHas Gu3uka : y4e0.- MEeTOoJ. Mmocooue:
pex. AB PYMII/ AmMI'Y, UDD; coct. A. A. Corp, B. ®@. Vawsanasruera, O. B. Ko3zaukoBa. —
Bnarosemenck: U3n-Bo Amyp. roc. ya-ta, 2007.-91 c.

9. JTaGopaTopHBIN MPAKTUKYM TI0 (pHU3HKe : yueOH-MeTo 1. TTocooue: pek. JIB PYMIL/ AmIY,
DD, coct. A.A. Corp, B.®. VubpsusiueBa, M.b. KonbuioBa: nmoa. pea. A.A. Corpa.- T.2. :
DIekTpuuecTBO U MarueTn3M, B 2 — 2007.-130 c.

10. JlaGopaTopHbBIii TIpakTHKyM 10 Qusmnke [DmekTpoHHBIH pecypc]. Y. 3. BomHoBas u
KBAaHTOBasi ONTHKA. DJIEeMEHThI (U3UKH aTroma U atoMmHoro sypa /| AmI'Y, UDD ; coct.: O.
B. 3otoBa, . A. I'ony6eBa. - brnarosemenck : M3a- Bo Amyp. roc. ya- ta, 2018. - 148 c. -
Pexxunm nocryma : http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11087.pdf.

11. ®usuka [DAEKTPOHHBIN pecypc]: ¢0. METOA. pEKOMEH AU 110 U3YYEHUIO JTUCIIUIITAHBI/
AMI'Y, ®Mull; coct. 1. B. Bepxorypoa, O. B. 3oroBa, O. A. AransroBa, B. ©.
VaesubiueBa, . b. KonbutioBa, O. B. Ko3aukoBa. - binarosemenck: M3a-Bo AMyp. roc. yH-
ta, 2017. - 55 c¢. — 9. Pexmm gocryma: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7694.pdf

0) mporpamMmmHoe obecrieuenne u MHTepHeT-pecypchl

Ne HanmenoBanue Onucanue
1 | Omeparmmonnast cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mo pgorosopy -  CyONHMIICH3HOHHBIM
morosop Ne Tr000074357/KHB 17 ot 30 urons 2019 roza.
2 | http://e.lanbook.com DlleKTpoHHas OuOnuoreuHass cucrema «M3parenbcTBa

.HaHI:)), TEMATUYCCKHUEC IIAaKCThI: MaAaTcMaTHKa, (1)I/ISI/IKa,
HHKXCHCPHO-TCXHUYCCKUC HAYKH, XUMUSL.

3 | http:// DnekTpoHHO- OubimoTeunas cucrema |IPRbooks —
www.iprbookshop.ru/ HAy4HO- OOpa30BaTe/IbHBIA pecypc Ui pelIeHUs 3aaad
oOyuenuss B Poccun u 3a pyOeKOM. VHUKaIbHAs

wiarpopma OBC  IPRboOKS oObenuHsier HOBeifIme
UHGOPMAIIMOHHBIC TEXHOJIOTHH U YUYSOHYIO JINIIEH3HOHHYIO
auteparypy. Konrentr OBC  IPRbooks  orBeuaer
TpeOoBaHMsAM  CcTaHAapToOB  Bbiciiedl  mikosbl, CIIO,
JIOTIOJIHUTENILHOTO U JUCTAHIIMOHHOTO oOpazoBaHus. DBC
IPRboOKS B mosiHOM 00BeME COOTBETCTBYET TPeOOBaHHUSIM
3akoHoatesbcTBa PO B cdhepe oOpa3oBaHus.

4 | http://elibrary.ru Hayunas snexktpoHHass OUOIHMOTEKa KypHAJIOB.

B) HDOd)eCCI/IOHaJ'ILHLIC 0a3bl JaHHBIX U I/IHd)ODMaLII/IOHHLIe CIIPpaBO4YHBIC CUCTCMbI



http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11087.pdf
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/

Ne HaunmenoBanue Omnurcanue

1 | https://uisrussia.msu.ru/ | YHuBepcuterckas uHpopmannonHas cucrema POCCUS

(YUC POCCHUA).
2 | http:// dxdy.ru/ fizika- | Hayunsiii  ¢opym. ®Pusmka, Maremaruka, Xumus,
f2.html Mexanuka u Texnuka. OOCyXIE€HHE TEOPETHUYECKUX

BOIIPOCOB, BXOAAIIHNX B CTAaHAAPTHBIC y‘~I€6HI>IC KYPCHI.
JuckyccroHHbIe TeMBbl (DU3UKHU: TONBITKA OMPOBEPIKCHUS
KJIACCHYECKUX Teopui U T.m. OOCyX)AeHNE HETPUBHAIBHBIX
M HECTaHJApPTHBIX YyueOHbIX 3anad. [losie3Hble pecypchl
CEeTH, COJIEpKAILNE MaTepUaIIbl 110 (PUBHUKE.

3 | https://www.runnet.ru RUNNet (Russian UNiversity Network) - kpymnueiiias B
Poccun Hay4HO- oOpa3oBaTenbHas
TEJIEKOMMYHHMKAI[MOHHAs CE€Th, 00JIaiaroiasi NpoTKEHHOM
BBICOKOCKOPOCTHOM MaructpajibHONH HHQPACTPYKTypol H
MEXyHApOIHBIMHA KaHAJIaMH, o0ecreunBaroIIMHI
MHTETPaIMIO C 3apyOeXKHBIMU HAay4YHO- 00pa3oBaTesIbHbIMU
cersmu (National Research and Education Networks,

NREN) u ¢ UnTepHer.
4 | https:// MuHHCTEpPCTBO  HAyKd W BBICHIETO  OOpa3OBaHUS
minobrnauki.gov.ru/ Poccuiickoit @enepamu

10. MATEPVMAABHO-TEXHMYECKOE OBECITEYUEHVE ANCIHUITIAVHBI
3aastuss mno guctuiuinHe «Du3mka» TOPOBOAIATCA B CHEHHAIBHBIX TMOMEIICHUSX,
MPEACTABISIOMMX cOO0M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHSATHH JISKITMOHHOTO THIIA,
3aHATUI CEMUHAPCKOIO THUIIA, TPYNIOBBIX U UHIUBUIYATbHBIX KOHCYIbTALINM, TEKYIIErO
KOHTPOJISI ¥ MPOMEXKYTOUHOM arrecTtaunu. CrieliuaibHble TOMEIICHUS! YKOMIUIEKTOBaHbI
CIIELIMATM3UPOBAHHON MeOebl0 U TEXHUYECKUMHU CPEACTBAaMM OOYYEHHUs], CIYy>KalllUMU IS
npeacraBieHusi yueOHoM uHdopManuu OonblIol ayauTopuu. Bece momemieHus, B KOTOPBIX
MPOBOJSATCS 3aHATHS, COOTBETCTBYIOT JI€UCTBYIOIIUM MPOTUBOIIOKAPHBIM IpaBUJIaM U
HOpMaM.

Kaxnprii oOyuaromuiicss oOecrieueH HWHAUBUAYAIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K

SJEKTPOHHO-  OMOJMOTEUHBIM  CHUCTeMaM W K  JJIEKTPOHHON  uH(OpManroHHO-
00pa3oBaTeNbHON Cpejie YHUBEPCUTETA.
CamocrositenibHass ~ paboTa o0yyarommxcs OCYIIECTBIISIETCSA B MIOMEIICHUSIX,

OCHAIIIEHHBIX KOMITBIOTEPHON TEXHUKON C BO3MOXHOCTBIO MOIKIIOUCHHS K ceTH «HTEpHET»
U obecliedeHHEM JIOCTYIla B DJIEKTPOHHYIO HH(POPMAIMOHHO- O0pa30BaTEbHYIO CpPEIy
YHHBEPCHUTETA

Ha 3aHsATHAX NOpUMEHSETCA CleAyollee TeXHudeckoe obopymoBanue: [IDBM Ha G6ase
nporeccopa Intel Pentium, mpoexrop


http://www.runnet.ru/
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