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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 110 JUCHUTIIMHE

Kareropus Koz 1 HaumeHoBaHMe uHaK- | HaumeHoranue nokaszarens ole-
Koja v HauMeHoBaHue ;
(rpynmna) B — KaTopa JIOCTHKEHUSI KOMIIe- | HWUBAHUA pe3ysbTaTa 0byueHus rno
KOMIIETeHLMI TEHLIMH JAMCLMILIMHE
OIlIK OIIK-1 Crnocoben OIIK-1.2 M3yuaer ocHOB- | B pe3ynbrare ocBoeHUs QUCIH-
NPUMEHATh €CTCCTBEH- | HBIC  3aKOHBI,  SIBJIEHWs | [WIMHBI 00YHaIOMHiCA HO/IKCH
HOHay4Hble W 001Ie- MOHATHSL  Kypca oOmeit | 3HATH: QyHIaMEHTaIbHBIE 110~

MH)KEHEPHbIE 3HAHMS,
METO/Ibl MaTeMaTHue-
CKOTr'o aHajau3a U Mojie-
JIHPOBaHMs B npodec-
CHOHAJIBHOH JIesITe /b~
HOCTH

Gu3uku, mpoBoaUT (GU3M-
YECKHH OKCIIEPHMEHT H
oOpabaTbIBacT €ro pe3yJib-

Tarbl

HATHUS U 3aKOHBI OCHOBHBIX
paszienoB Kypca GU3IMKU: Mexa-
HHKH, MOJIEKYJIAPHOH DU3HKH K
TEPMOAMHAMUKH, ICKTPOIH-
HaMHUKH, aTOMHOH U KBAHTOBOM
Gbusukn. OCHOBHBIE 0JI0KEHH S
M METO/(BI PELLIEHHS 3a1ad, He-
MOJIB3yEMBIE B Kypce QH3UKH.
YMerb: UCIIOIB30BaTh OCHOB-
HBI€ 3aKOHBI pa3JIe/IoB Kypca
(Gu3HKK: MEXaHUKH, MOJIEKY-
TAPHOH (PU3UKK ¥ TEPMOIUHA-
MUKH, 3JIEKTPOTHHAMUKH,
aTOMHO¥H M KBaHTOBOH (DH3HKH.
[IpaBuneHO onpesiensTe 06-
JIACTh IIPUMEHEHHS DTUX 3aK0-
HOB U CTPOUTH aJIEKBATHYIO
MOJIENb ITOCTaBJICHHOMH 3a/1a4y.
Bribupats 3aK0HBI B METOIBI
pewenust, Haubosiee Moaxo/1s-
IIHe 1T IOCTABICHHOM 3a1a4H.
Bnaners: HaBbIKAMH BeJICHHS
bu3MUECKOro 3KCIEPUMEHTA,
criocobamu 06padoTKH 1moy-
YEHHBIX PE3YJILTATOR HCCIIE/IO0-
BaHMH, HABBIKAMH paboTEI ¢
y4eOHOH, HOPMATUBHO- TEXHH-
YeCKOM JTUTepaTypoi, ¢ 3IeK-
TPOHHBIMHU OUOIMOTEKAMH 1
ITOJTHOTEKCTOBLIMH Oazamu
JIaHHBIX B CBOOOJIHOM JIOCTYIIE
u B MHTEepHeTe




2. MECTO JUCUMILIMHBI B CTPYKTYPE
OBPA3OBATEJIbBHOU ITPOT'PAMMBI

1. Komnerennus _ OITK-1 Criocoben npuMeHsTh eCTECTBEHHOHAYUHbIE U 06 IIEHHKe-
HEPHbIC 3HAHUA, METO/Ibl MATEMATHYECKOI0 aHaIM3a U MOZIETTMPOBaHUsI B IPO(eccHo-

HaJIbHOM JEATEIILHOCTHU

Jannas komnereHuMs GOpMUPYETCs CIEAYIOMUMH IUCLUATUTMHAMH.

Cragus HanMeHOBaHMSA TMCIUILIHHEI
1 Bricmias maTemMaTHKa
2 duznka
3 Xumus
4 Muxenepnas rpaduka
5 KoMmneroTepnas rpaduka
6 Teopernyeckas mexanuka
7 OCHOBBI TEXHUYECKOH MEXAHUKH
8 OcCHOBBI JIEKTPOTEXHHKH U 3JIEKTPOCHAOKEHHA
9 [TpoH3BOACTBEHHAA UCTIONHHTE/ILCKAS IPAKTHKA
10 IToaroroBka K cjia4ye M ¢aya roc. sK3aMeHa
11 IToaroToBka K npouejaype 3ammThl 1 3amura BKP




3. OBbEM JUCHMUILJINHBI
Obuias TpyR0EMKOCTh JUCIUIIMHBI COCTABIISAET 5 3a4. equnull, 180 yacos.

Dopma MPOMEXKYTOUHOH aTTecTalluy - 5K3aMeH
Bun yuebuoit paboThs Beero | Cemectp
4acoB No 2
Ob1mas Tpy10eMKOCTh AMCIMILIHHEL, Yac 180 180
Kounraxkruas padora (ayauropuble 3aHs- 73 13
THs), B T..:
JIEKINH 34 34
naboparopunie 17 17
PaKTHYECKHE 17 1.7
TPYIIIOBBIE KOHCYIBLTALMY B IIEPUO/] TEOPE- 5 3
THYECKOr0 00yUEHHUS U [IPOMEKYTOUHOM
arTecTaluu
CamocTonTe/ibHast paGoTa CTY/1EeHTOB, 107 107

BKJIKOYasi HHIWBHAYAIbHbIC H IPYNIIOBbIE
KOHCY/JIbTALUHH, B TOM YHC/IE:
Kypcogoit npoexr

Kypcosas pabora

PacuetHo-rpaduueckoe 3aganue 18 18
WugusuayansHoe JOMAllIHee 3a1aHue

CamocTosrenpHas paboTa Ha IOArOTOBKY K 33 53

ayIUTOPHBIM 3aHATHAM (JI€KUMH, TPAKTHYe-
CKHE 3aHATHS, J1abOpATOPHBIE 3aHATHSA)
JK3amMeH 36 36




4. COAEPKAHUE TUCLHHUIIJIIUHBI

4.1 HanmenoBanue Tem, HX coaep:KaHue H 00bem

Kype 1 Cemectp 2

/1

HaumMenoBanue pazjeina
(KpaTkoe colepikaHue)

O0BeM Ha TeMaTHYECKHH

pasjien 1o BuaaM y4eOHon

HarpyskH, 4ac

Jlekumnu
[TpakTuueckue 3a-
HATHA
Jlabopatophsie 3a-
HATHA

Camocrosre/ipHas pado-

Ta HA MOArOTOBKY K ay-

JHUTOPHBIM 3aHATHUAM

1.

DusuvyecKue 0CHOBbLI MEXaHHKH

Bsenenue.

Ilpenmer Gu3uku, MeTo/ (bl PHIUYECKOTO HCCIIE/I0BAHMUSI.
Ponb ¢hu3uKy B pasBUTHH TEXHUKH.

PazmepHOCTH QU3HYECKUX BEJIHYHH.

Knaccuueckas MexaHuka.

KBanTtoBas MexaHuka.

PensTuBucTcKas MexaHuka

2

Kunemaruka

Dusnueckue Moaenu. [IpocTpancTBo u Bpems.
Kunemaruueckoe onucanue ABHIKCHHS,
OtnocurensHocTh ABMKeHHS. CKOPOCTD H yCKOpEeHHE
IIPH KPUBOJIIMHEWHBIM IBUIKCHHH,

[IpsiMonHeiHOe IBMIKEHUE TOUKH.

JIBHIKEHHE TOYKH 10 OKPYIKHOCTH.

VYTrI0Basg CKOPOCTB U YIVIOBOE YCKOPEHHE. .

,lemammca NOCTYNATEIbHOI0 H BPAIIATEIbHOI0 JABHAKEHHA TBEPAOIro Tejia

OcHoBHas 3a7aya AMHAMHKH.

3akons! HeroTona. Macca u cuna.

3aKOH COXpaHeHHs UMITYJIbCa.

MoMeHT CHITBI 1 MOMEHT HMITYJIbCA.

YpaBuenus IBUKeHHs H PABHOBECHS TBEPIOTO TeJa
(ypaBHEHHE MOMEHTOB). MOMEHT MHEPLMH TeIa
OTHOCHTEIBLHO OcH. Teopema IlTeiinepa

- HeunepuunansHble cuctempr 0Tcuéra.

. Cuer unepiun. Henrp mace (MHeprumu).

2 2 4

Pabora u Mmexanuveckas >neprust. 3aKonpI COXpaHEHHs UMIY/IbCa,

JHCPTHH H MOMEHTA HMITYJ/IbCA

3aKoH COXpaHEHUs UMITyJIbca KaK ()yHIaMEHTAIbHBI 3aK0H
IpUPO/Ibl. PeakTHBRHOE IBHIKEHHE.

3aKoH coxXpaHEeHHs MOMEHTA HMITYJIbCa.

['mpockonsl. JIBiikeHre B NEHTPATLHOM [OJIE.

3axonsl Kenepa. 3ak0H BCeMUPHOTO TATOTEHHS.

Macca uHeplIHOHHAS U rPaBUTAIIMOHHAS.

2 1

Pabora u xuHeTHUYeCKas sHeprua. MoUHOCTS.

Cas3p MEXIY KHHCTHYECKUMH OHEPTUAMH B Pa3IMUHBIX
CHUCTEMAX OTCYeTa.

OHeprus JBUKEHUS Tella KaK esoro.
OHEprus BpallAIoLIerocs Tena.




KoncepBaruBHbBIC U HEKOHCEPBATHBHBIE CHJIBL.
[lorenuuanbras sHeprus. 3aKoH COXPaHEHUsA IHEPIHH.
' ADCOIIIOTHO yIpYTrHui yjap.

5, HPHHHHH OTHOCHTEIBHOCTH H PEJIATHBHCTKAA MEXaHHUKa

WuepruaiibHble CUCTEMBI OTCYETA U [IPUHITHIL
OTHOCHUTEIBLHOCTH | asumes.

MuBapuanThl npeobdpazoBanuii 'anuses.

[TocTynars! cienMajbHOR TEOPUHM OTHOCHTEILHOCTH.
IIpeobpazoBanus Jlopenua.

OTHOCHTEJIBHOCTD JUTMH U IIPOMEKYTKOB BPEMEHH.
AOBCOIIOTHBIE H OTHOCHTEJIbHBIE CKOPOCTH U
YCKOpEHHSL.

PensituBMCTCKAS AMHAMKMKA. YpaBHEHHE IBHKEHUS
PEeNSTUBUCTKON YacTUIIBL.

MuBapranTHOCTL ypaBHEHHSA ABHKEHHS OTHOCHTEIBHO
npeobpazoBanus Jlopenua.

3aKOH B3aUMOCBSI3M MACChl M YHEPTHH,

MuBapuantel npeobpasosanus. IIpeoOpazoBanus
HMIIYJIbca U 9HEPT UM,

6. Moaexkyaspuas Gpuzuka

OcHOBHBIE TIPECTABIEHHUS U METO/(BI (CTATHCTHYECKHH
U TEPMOJMHAMHYCCKHI) B MONEKYISIPHO-KHHETHUECKON
Teopuu BelecTsa. [lonstue 06 uaeajibHOM rase.

3aKOHBI M YPABHEHUE COCTOSIHUS UJI€AILHOTO Ia3a.
BeposarnocTs u ¢nykryanuu. Pactipenenenne Makcsenna
M €r0 3aBHCHUMOCTb OT TEMIIEPATYPLI.

Cpennue 3HauyeHus ckopocTeil 1 Hanbosee BeposTHAS
CKOpOCTb. JlaBieHHe ra3a ¢ TOUKH 3pEHHUs MOJIEKYISIPHO-
KHHETHYECKOH TEOPUH.

Cpennss KHHETHYECKAs! YHEPIHs YaCTHIBI M €€ CBS3b

¢ AaBiienueM. Pacrpejiesienue drciia 4yacTuil 10 BEICOTE.
Pacnipenienenue bonbiMana. Dkenepumentansubie 060c-
HOBaHus pacnpeneneHui Makcpenna u bosnbimana..

7.  OcHOBBI TEPMOANHAMHKH

Buyrpennss oueprus pabora u Teruiora B
TepMOMHaMuKe. Ter10eMKoCTh BelecTa.

Pabora pacimpenus rasa. [lepsoe Hauano
TepMoauHaMuKy. [Tpumenenue nepeoro Hayasna
TEPMOIMHAMHUKH K H30IpOLeccaM.

AnmabaTuyeckuit mpouecc.

Obpatumsle 1 HeOOpaTHMBbIE IPOLIECCHI.

[{uxa Kapuo. Makcumansupiit KITJ] TernioBoi MamuHbL.
DHTponus U ee QU3HUECKHi CMBICT.

[Tpunuun Bospacranust suTponun. Bropoe Hauao
TEePMOIMHAMHKH.

Omnpezenenne SHTPONNM PaBHOBECHOH M HEPABHOBECHO
CHCTEMEI YEPE3 CTATUYECKHH BEC COCTOSIHMUS.

8.  DilekTpocraTHka

IIpenmeT KIaccHuecKoi 31eKTPOAMHAMHUKH.

t‘)HEKTpI/I'-IECKHI:‘I 3apsad M HANPSUKCHHOCTR YNMEKTPHUYUECKOTO
ITOJIA.

HuckpeTtnocts 3apsina. 3akon Kynona.
| [puHuun cyneprosunmm.




DNeKTPUYECKUH AMTIONb.

CuioBble THHUH, UX rycToTa. [ToToK BekTopa.
ODnekrpocTaTtiueckas Teopema Octporpajckoro-I'aycca u
ee IpHMEHEHHE.

Pabora snekrpoctaTuueckoro nosus. Liupkyasamnus Bexropa
HaNPsXKEHHOCTH 3JICKTPOCTATHUECKOTO 1015,
[Torennuan. Ces3b NOTCHUMANA ¢ HAIPIKEHHOCTEIO
BIIEKTPUYECKOTO OIS,

DHeprus B3auMOJACHCTBHS ICKTPHUYECKHX 3apsAI0B.
DHeprus AUMOJs BO BHEIIHEM 3/IeKTPOCTATHUECKOM TOJIE.
JusnexTpuKy U UX nojspusanus. llosispasie u
HETIOJIAPHBIC THIJICKTPHKH.

[ lonsipu30BaHHOCTD (BEKTOP MOJISIPU3ALIIH).
CerHerosnexTpuKH.

DIIEKTPHUECKOE I10J1€ B JAUIIEKTPHUKE

BekTop 31eKTpUYecKOro CMEIEHUS 3JIEKTPHYECKOi HH-
JYKIHH.

Teopema ['aycca ans qusnexrpuka

['panuunpie ycI10BHs Ha IpaHHIE pasjela AByX AHdJIEK-
TPHKOB

[IpOBOIHMK B 3JIEKTPHYECKOM I10JIE

['paruynbIe yCIOBUS HA TPAHHUIIE KIIPOBOHUK - BAKYYM»
U «IIPOBOJHHUK - JAUDICKTPHK .

DeKTpoCTaTHYECKas 3allUTa.

DJIeKTpocTaTHYeCKast EMKOCTD YeJMHEHHOTO MPOBOIHMKA
¥ CHCTEMBI IIPOBOJIHHKOB.

Konznencaropst. EMKocTs KoHneHcaTopos

DHEPrus U IIOTHOCTb HEPTHH JIIEKTPOCTATHICCKOrO
I10JI5 B BAKYYME M B AU3JICKTPUKE.

9.

ITocTossHABIH /1K TpUYeCKHil TOK

|
|

[IpoBOAHHMKH M H30JIATOPBL

Yc10BUS CyLIECTBOBAHHS TOKA.

Cuna M IOTHOCTB HIEKTPHYECKOro TOKA.

3axonsl Oma u JIxoy:1s - JIeHua B MHTErpajbHOL 1
auddepeHuHATEHON (Popmax.

Croponnue cuibl. 3JIC ucTounnka Toka. 3akon Oma
IUIA y4acTKa LENH ¢ MCTOYHHUKOM TOKa

U 718 3aMKHYTOH LIeu

PaboTa 1 MOILHOCTE 3JIEKTPUYECKOTO TOKA,
K03(HLHEHT 10JIe3HOT0 JeHCTBHSL.

ITpaBuna Kupxroda

DJIEMEHTBI KJIACCHYECKOM 3JIEKTPOHHOIM TE€OPHH MIPOBO-
JTUMOCTH METAJIIOB

10. MaraurHoe moJie

Cuna Amnepa. BeKTop MArHMTHOM HHIYKIHH. [TpuHIHn
cynepniozunuu. Cua Jlopenua.

3akon buo - Casapa - Jlannaca. Marautsaoe mose
IPOCTEHIINX CHCTEM.,

B3aumoneiicteue Tokos. OnpeneneHue e MBIl CHITbL
TOKa - amIiepa.

JBIKEHHE 3apAIKEHHON YACTHUIIBI B 2JICKTPHUECKOM U
MarHMTHOM HOJIAX. D¢ dext Xoa.

3aKoH MoIHOro Toka. OCHOBHEIE ypaBHCHHMS
MAarHUTOCTATHKH B BAKyyMe.




Monexynspusle TOKH. [uioreza Ammepa.
HamaruuyeHHOCTH (BeKTOP HAMarHuyuBaHus).
HeoxHopo/iHasi HAMariH4E€HHOCTb.

. JITMHHBIA CONCHOU/I ¢ MATHETHKOM.

Hua-, mapa- u peppoMarHeTHKH U HX [PUPO/IA.
Teopema 0 UMPKYISIUHE BEKTOpA MATHUTHON HHIYKIHH
B MarHeTHKe.

OcHoBHBIE YpaBHEHHSI MAIHUTOCTATUKH MarHETHKOB.
Pamka ¢ TOKOM B OITHOPOHOM MArHHTHOM I0OJIE.
MomeHT cui, eHcTBYIOINX Ha paMKy., MaruuTHbIH
MoMenT. [loTenuunanbias 3Heprus BUTKA ¢ TOKOM BO
BHEIIHEM MarHUTHOM II0JIE,

CHJI0BBIE JIMHUK MarduTHOTO 110J1s1. MarHUTHBIH OTOK.
WungykrusHocTs. KosdGUIueHT B3anMHOM HHIYKLHH.
SlBienue anexTpoMaruuTHON uHAYKUNK. [Ipasuno Jlenna.
SIBneHue caMOMH/IyKIIHH.

YCTaHOBIIEHHE U MCYE3HOBEHHUE TOKA B 1ICIIH.
DKCTPATOKH 3aMBIKAHMsI B Pa3MbIKaAHMs.

['eneparop nepementoro Toka. Tpanchopmarop.
MaruuTHas sHEprus TOKA.

[1710THOCTE MarHUTHOI YHEPrHH

1517

Dduzuka koaedbaHuii ¥ BOJIH

ITonsiTe 0 xonebaTe/IbHBIX IpoLECCAX.
["apmonuyeckue xonebanus. AMIUUTY 12, MEPHOI,
4acToTa, Kpyrosas 4actora, haza rapMoHUYECKHX
konebanuit. CKOpoCTh H yCKOPEHHE rapMOHHYECKHX
Konebannit. OCHOBHOE ypaBHEHHE IMHAMUKH
rapMOHUYECKHUX KoJebaHui

MexaHuuecKkue rapMOHHYECKHE KOTeOaHus.
DJEKTPUYECKHe rapMOHUYECKHE Kolebanus B
KonebaTenbHoM KoHTYpe. CBOGOHBIE 3aTYXAOIIHE
konebanus. KoodduimenT 3aTyxanus,
norapu(pMHUUECKHH 1eKPEMEHT, 106POTHOCTD.
BryxaeHHsle Konebanus MeXaHHUeCKOTo
OCHMJLIATOPA IO ICHCTBUEM CHHYCOM/IAIbHOM CHIIEI,
DyeKTpUYECcKHe BBIHYKIEHHbIEe KoneGanus. [ enu
NEePEMEHHOT0 TOKA. AKTHBHOE, HH/IYKTUBHOE H
eMKOCTHOE conpoTuBiieHus. Mmnenanc.
Arokonebanusi. OOparnas cBsi3b.

e

Bo/1HOBbIE IpoLecehI

BosHbl. YpaBHeHue BOJIHBL i BOJIHOBOE ypaBHEHHE.
[L1ockas u cdepuueckas CHHYCOHAAIBHBIC BOJIHEL
AMIUIHTY/1a, 4acTOTa, (pa3a M JUTMHA BONIHBI, BOJHOBOE
qncIno. Ma3oBasi CKOPOCTE.

[punimn cyneprnosuuuu Bos.

['pynnosas cxopocts u eé caass ¢ dhazoBoit CKOPOCTEIO.
PacnipocTpanenue BoJIH B cpesiax ¢ IucIepeHei.
HHTepdepeHins MOHOXPOMATHYECKHX BOJIH.

Bpemennas u npocrpaHcTBeHHAs KOrepEeHTHOCTS.
Mnrepdepenuns cunyconnanpnerx Boiit. CTOSYME BOTHEL
Sddexr Nonnepa st ynmpyrux BoH.

Oueprus Bonubl. Bexrop Ymoga-IToHTuura.
OKCIIEPUMEHTATLHOE [IOTYYEHHE 3ICKTPOMArHUTHBIX BOJIH
Juddepennnansroe ypasuenue SNICKTPOMArHUTHON BOJTHBL




JHEPrusi ANEKTPOMAarHUTHBIX BOJIH.

Mmmynbe 51eKTpOMarHiTHOTO MOJIs.

W3nyyenue qurmoss.

Tok cmemenus. Cuctema ypaBaenuit Maxcsesa
B MHTErpanbHOH 1 quddepeHtuansHoi popmax.
[IpyMeHeHHe TeKTPOMArHUTHBIX BOJIH.

13, I'eomeTpuyeckasi M YJICKTPOHHAS ONTHKA

OcHoBHbIE 3aK0HBI ONTHKH. [To1HOE OTpakeHne
Tonxue nuu3el. M300paxenne mpeMeTos ¢ MOMOIIBIO
aun3. Ontryeckne npudopsl. [ a3,

DJIEMEHTHI IEKTPOHHOM ONITHKH,

14, HuTtepdepeHuus u 1upakiius CBETOBLIX BOJIH

Murepdepeniins cBeTOBIX BOIH,

Cnioco0s! HaOmoneHus HHTEPPEPEHIIMH CBETA.

Pacyer mntepdepennuonHoi KapTunbl s mesneit FOHra.
MuTephepeHnns cBeTa B TOHKHX IJIEHKAX.
[IpocBerienue onTHKH.

MurepdepoMeTpsl 1 X nNpuMeHEHHE.

CrieKkTpabHOE paccMOTPEHHE HHTEP()EPEHIIMOHHBIX
SIBICHUH.

MuoromnyyeBas HHTEphEpEHIIUS.

Upunuun INoitrenca - ®penens. Meroa 30n Openers.
Hudpakuusa @penens Ha KPyrIoM OTBEPCTUH U KpAHE.
JInppakuus Ha OHON ¥ HA MHOTHX IIEJISIX.
HubpaknuoHHas pemerka.

Judpaxius Ha IpoCTPaHCTBEHHOI PEIIETKE.

[Ipuanun ronorpadun

15. B3aumojeiicTBHE 271eKTPOMATHHTHBIX BOJIH ¢ BEIECTBOM

Hucnepcus ceera. DieKTpoHHAs TCOPHSL AUCIIEPCHH.
[lormomenue csera BeleCTBOM.

ossipu3aliust CBETOBBIX BOJIH [IPH OTPAKECHHU U
IPEJTOMIIEHHH.

| 3aKOHBI OJIAPU30BAHHOTO CBETA.

DJIEMEHTBI KPUCTAIOONTHKH.

JIBoiiHOE JlyyenpenoMiieHue.

Bpamenue nmiockoctu noasipusarmu.
DIIEKTPOONTHYECKHE M MATHHUTOONTHYECKHE SBICHHS

16. KpaurToBas npupoaa uzaydenns

Tensosoe usmyyenne, aGeooOTHO YepHOE TeIO,
OCHOBHBIE XapaKTEPUCTUKHU H 3aKOHBI TEILIIOBOT'O
U3JTYICHHUS.

[IpoTuBopeuns KiaccuyecKko GpuanK. DeMeHTapHasd
KBaHTOBAs TEOPHs u3iryueHust. Dopmyna [lnanka.

SHepmﬂ H UMITYJIBC CB€TOBEIX KBAHTOB. I[aBIIeHI’Ie
CBETa.

Dotosddexr.
Dddexr Komnrtona.

17. ®dusukra aroma

[IpoTnBopeuns xnaccuyeckoit (hU3NKK: CTaBUILHOCTD 1
pasMcpel aToMa, o1bIThl dpanka u [epiia.

Teopus Bopa. Tlpunimn cootsercTBusl.,

Hactuua B chepuyeckn CHMMETPHYHOM TI0JTE.

ATOM BOOpO/Ia. DHEPrUs OCHOBHOIO COCTOSHHS aTOMA
BOJIOpoaa. Y CTORYUBOCTD aTOMA.




| IIporuBopeuns knaccuueckoit pusnku: cTabUILHOCTE H
pasMepsl aToMa, onbIThl @panka u 'epua.
[IpocTpancTBeHHOE pacnpeae/ieHUE 3JIeKTPOHOB B aTOMe
BOJI0pO/Ia.

CruH 271eKTpoHa, onbITsl IlTepha u I'epraxa.
Bonopoponono6usie aToMbl. DHEpPreTHYECKHE YPOBHH.
I loTeHnuansr BO30yXK/1eHUS U MOHU3AIIHH.

CriexTphl BOIOPOIONOAOOHEBIX ATOMOB.

[punuun Iaynu.

llepuoauueckas cucrema saemenros JI.M. Menneneena.

18. AtomHoe s11po

CrpoeHne aTOMHBIX si/1ep. DeHOMEHOI0rHYeCKHe MOIENH
a7ipa: KanesbHas, obosodeyHas. Sepuble CHIIBL.
PanoakTHBHBIE IPEBPAICHHS ATOMHBIX SLIEP.
Anepupie peaxuuu. [Topor peakuuu.
MexaHu3MBbl SEPHBIX PeaKIivii,
Peaxnus sineproro nenenuns. Ilenuas peakiust 1e1eHus.
AnepHslit peakTop.
TepmosiiepHble peakuuu. DHeprus 383 .
| YipasiisieMblil TEDMOSIICPHBIH CHHTES.

19. ®du3uka TBEpaOTO TENIA
I

Crpoenue kpucranion. Toueunble ne(eKkTs! B
KpHCTa/UIax: BAKAHCHH.

[IpuMecu BHeIpeH s, TPUMECH 3aMelleHUS.
Jlucnokanus u miacTHYHOCTE.

[Tonsrue o poronax.

TennoeMKOCTh KPHCTAILIIOB IIPH HU3KUX H BHICOKHX
TeMIleparypax.

Pemerounas TenonpoBogHoCTb.

Pasmepublit 5 (eKT B TemI0NpoBoAHOCTH KPHCTAILIOB.
Oddext Meccbayspa u ero npumeHeHue.

KBaHTOBbIE CTATHCTHKH.

Pacmipenenenns @epmu-/lupaka u bose-Ditamreiina.
Pacnipenenenue kuneTHYECKOM SHEPIUH 110 CTEMEHSIM
CBOOOIBI

Knaccuueckas Teopust TemnoémMkocTeit MHOrOATOMHBIX
ra3oB U €€ HeJOCTATOYHOCTD.

Ksauropas teopus rennoémkocreit Ditmreiina
KBanrtopas Teopus cBOGOMHBIX JMEKTPOHOB B METAILIE.
Yposens Pepmu, I0BEPXHOCTL Depmi.

YHCII0 3/1eKTPOHHBIX COCTOSHUI B 30He.
DIIEeKTPOHHBIA PEepPMHU-Ta3 B MeTaLIE,
DJIEKTPOHHAS TEILTOEMKOCTD.
OHEPreTUYECKHe 30HbI B KPHCTAILIAX.
30HHAs CTPYKTYpa JHEPreTHUECKOro CIIEKTpa
DIICKTPOHOB.

OJIEMEHTBI 30HHOH TEOPHH KPHCTAILIOB.
3ari0/IHEHUE 30H: METAILIBL, IMIJIEKTPHKH,
IOJIYIIPOBOAHUKH

20. CoBpemennas Qu3HyecKas KapTHHA MHpa

BemectBo u none. Bussr B3auMoneiicTemil.
DJeMEHTAPHBIE YACTHIIBI H MX KJIaccH(pHKaIHs.
YacTuibl H aHTHYACTHIIBL.

Bsaumonpesparenus yactu, ciaGoe BzaumoseiicTaie.




He#tpuno.

CucTemaTHKa 3JIeMEHTAPHBIX YacTHL. KBapku.

O eaunbix Teopusx Matepuu, Pusndeckas KapTHHa
MHpa Kak (Guocodckas kaTreropus

BCEI'O

34

17

L

53




4.2. Cogepixanue NPaKTHYECKUX (CEMUHAPCKHX) 3aHATHIM

No | Haummenopanue pas- Tema mpakTu4eckoro (CeMHHapPCKOro) K¥0 | gt

n/m | [ena UCLUTIMHB 3aHATUS 4acoB | pabora Ha noro-

TOBKY K ay1ATOp-

HBIM 3aHATHAM
cemeerp 2
1 Kunematuka 2 Kunemaruxa 1 2
2 Jlunamuka 3 Hunamuxa 2 )
3 JAunamuka 4 PaboTa u sHEprus. 3aKOHbI COXPAHEHMs 1 2
4 | MouaexkyasipHas pu- | YpaBHEHHE COCTOSHUS 1 2
3MKa 6
5 Tepmoannamuxa 7 | Tepmounamuka 1 2
6 | DuekTpoanHaMuka8 | DIEKTPOCTATHUECKOE MOJIE 2 2
7 | Daexrpopunamuka9 | [TocTosSHEbIH YIeKTPHYECKIH TOK 1 2
8 | Marunrnoe nose 10 | Maruuthoe Hote 2 5
9 Kouebanusn 11 Konebanust 1 BOTHBI 1 4
10 I'eomerpuyeckasi | 3aKOHBI FCOMETPUYECKOM ONTUKH 1 2
ontuka 13
11 | BoanoBas onrtukald | MuaTepdepenims n nudpakuus ceera 1 2
12 |Keauropast ontukal6| TeruioBoe usnyuenue. ®otosddexr. 1 s
Ddpdexr Komnrona

13 ®usuxa atoma 17 | Atom Bojioposa o Bopy. 1 2
14 ATomHoe siipo 18 S nepHble peakiuu 1 -
HUTOrO: 17 28




4.3. Cogepxxanue 1adOPATOPHBIX 32 HATHI

Ne S AENEHORIRHR . CamocrosTenbHas
n/n | pasjena AMCHIHUIIIA- Tewma siaGoparoproro 3aHsTHsI K-Bo paGoTa Ha MOTO-
HbI YacoB
TOBKY K ay/IHTOp-
HBIM 3aHSTHIM
cemecTp 2
1 MexaHuKa Maremarntyeckas 00paboTka pesybTa- 2 2
TOB U3MEPEHMH U IIPeACTaBlICHUE pe-
3YJIBTATOR HKCIICPUMEHTA.
2 JluHamuka Onpenenenne yCKOPEeHHUs CHIIBI TSXKECTH
MaTeMaTHUECKUM MasTHUKOM.
3 Jlnnamuka M3ydenue 3ak0HOB BpalaTelLHOro 3 2
JABHIKEHHSI U OIpe/eIeHHe MOMEHTA
HHepuuu magrHuka Odepbexa.
4 Junamuka Onpenenenue moayns KOura metonom
U3ruba cTepiKHsl.
5 | DnexrpoaunamMuka | Mccenosanue 1eKTpOCTATHYECKHUX
noJIei.
6 | Daexrpoaunamuka | Msydenue paboTsl ncrounnka
IOCTOSIHHOTO TOKA.
7 | Daexkrpoaunamuka | M3yyenune paboTel Mocta YHUTCTOHA 4 2
8 MarnuTtHoe nojie | M3yudenne MaruuTHOTO OISt COJIEHOM 1A
9 Feome“rpuqec[(aﬂ H3MBp6HH€ (l)OKyCHOFO pacCcTOSHUA
ONTHKA JIMH3b! MeTOIOM beccels
10 Boaunosas onruka | OnpeneneHue J/IMHbI BOJIHBI CBETA C 4 )
[OMOIIBIO AU(PAKLHOHHON peleTKn
11 | KpanroBasi ontura | M3yyenne 3aKoHOB TenioBoro usmy-
YCHHMSl U OIIPE/IC/ICHUC IIOCTOSIHHOMH B
3akone Cregana-bonpimana.
12 | KBanroBas ontuka | M3yuenue sipjieHus BHEIIHEro ¢doto- 4 )
sddexra
13 KsanroBasi ontuka | M3syuenne paborsl boTomuoa
14 Duszuka TBEPAOrO M3yyenne napamerpos nomymposo;i-
Tesia HHUKOBOTO JTHO/IA
HUTOrO: 17 10

4.4. Conepskanue KypcoBoro npoekTa/paGors!

Kypcosoii npoekt/pabora y4yeOHBIM I1JIaHOM He IIpelyCMOTpPEHa.




4.5. Cogep:ranue pacueTHO-rpaduUecKuX 3a1aHHI

B mpouecce BbiNoNHEeHUs pacueTHO-rpadMyecKuX 3afaHuil OCYLIECTBISETCS
KOHTaKTHas paboTa obyuarouerocs ¢ npenoaasareneM. KoHcyabTalun mpoBOasSTCS B
ay[MTOpUs. W/WJIM TOCPEICTBAM 3JIEKTPOHHOM HH(POPMALMOHHO-06pa30BaATENBHOMN
Cpejibl yHMBepcuTeTa. IlnaHoM y4eOHoro mpouecca npeaycMOTPEHO OIHO pacyeTHO-
rpauyeckoe 3ananue, PI'3 — B cemectpe 2 no pemenuo 3anau. s PI'3 umerores
Meronunyeckue ykazanuto 10 BbiioHeHno PI'3, kotopoe BKIodaer 16 3aiau.

PI'3: Kunematuka u [MHaMHKa NOCTYNATENBHOTO M BPAIATENbHOTO JBIDKEHMS
MaTepranbHON TOYKHM. JIuHaMKKa BpalllaTe/bHOrO IBMKEHUS TBEPIOTO Tela. 3aKOHBI
coxpaHeHus B MexaHuke. Mexanuueckue kojiebanuss ¥ BONHBI. OCHOBHBIE 3aKOHEI
TEPMOTMHAMMKHM. DJIEKTPOCTATUYECKOE TI0JIe. 3aKOHBI MOCTOSHHOIO TOKA ¥ MArHWT-
HOT'O 110J15. DIEKTPOMarHuTHble Kostebanus. TenoBoe nanyuenue. BonHosas ontu-
ka. CTpoeHue aToMa. SlaepHele peakLuu.

S. OHEHOYHBIE MATEPHUAJIbI JIJIS1 INPOBEJAEHUWS TEKYUEI'O
KOHTPOJISL, TIPOMEXKYTOYHOU ATTECTALIMA

5.1. Peanuzauust komnerenuuii

1 Komnerenuusi _OIIK-1. CriocoGeH NpUMEHATH eCTECTBEHHOHAYYHBIE U OOIIe-
WHXCHCPHBIE 3HAHWSA, MCTOABI MATEMaTM4YeCKOrO aHallM3a M MOJEIUPOBAHUS B
Npo(hecCHOHANLHON IeATeLHOCTH

HaumenoBanue HHAMKATOPA 10CTHIKEHHS
Hcnonp3yemsle cpencTBa OLEHUBAHUS

OIIK-1.2 M3yuyaer OCHOBHBIC 3aKOHBI, SIB- | Ok3ameH, 3amura PI'3, 3amura abopatopHeix pabor,
| JICHUS IIOHATHS Kypca 00Iueil pu3nky, npo- | pelieHHe TOMAIHUX 337144, YCTHBIMN oI1poc

BOJIUT (PM3MUECKUIl SKCIIEpUMENT M 06paba-

TBIBACT €I'0 PE3YJIbTAThI |

|
|
KOMIETEHLIMH [
i
|

5.2. TunoBble KOHTPOIbLHbIE 3aJaHUSI /ISl IPOMEKYTOUHOI ATTECTaHH

5.2.1. IlepeveHb KOHTPOJILHBIX BOIPOCOB (THIOBBIX 3aJaHU)
Ajs dk3aMena / auddepeHuupoBanHoro 3avyera / 3auera

Haumenopanue Cozepikanue BOIPOCOB (THIIOBBIX 3a/1aHMi )
Ne paszjena JMCIHUIIIHHE]
n/n
Cemectp 2
1] Kunemaruka Mopneiu e mexanuxe. Cucrema otcuera. TpaekTopus, jutMHa mny-

TH, BEKTOD niepemerenust. CKopocTs.
YCKOpeHHe | ero cocTapIsIol1e
YTII0Bas CKOPOCTB H YITIOBOE yCKOPEHHE

2 Junamuka [lepsrrit 3akon Hetorona. Macca. Cuia. Bropoit 3akon Herorona
Tperuii 3axon Hetotona. Cunel Tpenus

3aKOoH coXpaHeH s HMITyIbca. LleHTp mace

YpaBHEHHE JIBHIKEHHS Te/a ePeMeHHON MacChl

DHeprus, paGota, MoIHOCTE. KHHeTHYeCKas ¥ NOTeHIHAIbHAS
SHEPIUH

3akoH coxpanenus sHepruu. ['padudeckom [IPEICTAB/ICHUE
HEpruu. Y ap abcomOTHO yIPYIUX H HEYIPYTHX Tel




MoOMEHT HHEPLHH

Kunernueckas sHeprus BpalleHHs

MowmenT cunbl. YpaBHEHHE AHHAMHKY BPAILATEIbHOIO JIBHIKC-
HUS TBEPJIOTO Tejia

MoMeHT HMITy/IbCa U 3aKOH €TO COXPaHEHHS

3akonsl Kenepa. 3aKoH BCEMHPHOTO TATOTEHHS

Cuta tsxectr 1 Bec. HeBecomocThio 20 [Tose TAroTeHUs U TO
HaIpPsSHKEHHOCTh.

Pabota B nosie tarorenus. Ilorenuuan nomns tarorenus. Kocmu-
YeCKHEe CKOPOCTH

Heunepunanbhsle cucteMsl oTcyeta. CHIlbl MHEPLHH

I'mapomexanuka

JlaBiienue B XUIKOCTH ¥ raze. YpaBHEeHHE HEPa3PLIBHOCTH
YpaBuenune bepHyIUIH U ClI€ACTBHUS U3 HETO

Bsizkocthb (BHyTpeHHee TpeHue). JlaMuHAPHEIH 1 TypOyIeH THLII
PEKUMBI TEUEHUS JKUIKOCTEH

JIBHIKEHME Tell B JKU/IKOCTSAX U ra3ax

Hedopmarnu TBeporo tena

Peasitusnerckas
MeXaHHKA

[IpeoGpasosanus ["anmnes. MexaHuyeckuit TpuHIMN
OTHOCHTE/ILHOCTH

locrynare! cneunanbHoM (4acTHON) TEOPHH OTHOCHTENBHOCTH
IIpeobpasosanus Jlopenna. Creactsus u3 npeobpazoBanuit
Jlopenua. MuTepran Mexay coGBITHIMH

OCHOBHOH 3aKOH PEIATHBHCTCKON AMHAMMKH MaTePHATBHOM
TOYKH

3aKoH B3aMMOCBSI3M MACChI U SHEPIUH

Moaexyasipaast pusuxa

OCHOBHBIE NPEACTABICHUS U METOE! (CTATHCTHYUECKHI

1 TEPMOJIMHAMUYECKHI) B MOIEKYIAPHO-KHHETHYECKOH
Teopuu BemecTna. [lonsTue o6 uaeanpHoM rase.

3aKOHBI 1 YPaBHEHHE COCTOSHUS HACATLHOTO Ta3a.
Bepositnocts u Gnykryauuu. Pacnpenenenne Makcsema 1 ero
3aBUCHUMOCTD OT TEMIIEPATYPEI.

Cpennue 3HaueHus cKopocTeil n Hauboee BEPOSITHAS
CKOPOCTh. J[aB/ICHHUE Ta3a ¢ TOUKH 3PEHHS MOJIEKYIAPHO-
KUHETHUYECKOH TEOpHUH.

CpeHsisl KWHETHYECKas 3HEPIHUsl YaCTHIIBI H €€ CBA3b

¢ naBienueM. Pacnipenenenune ynciaa yacTuir mo BBICOTE.
Pacnipesiencnne bonbumana. DxenepuMeHTaTBHBIE 060CHOBAHMS
pacrpejiesieHuit Makcgeemia u BonsiiMana. .

Tepmouuamuxa

Bryrpennss sneprus pabora u Terora B
TepMOIMHAMHUKe. TerioeMKoCTh BEIIecTRa.

PaGora pacrumupenus rasa. Ilepsoe nauaso
TepMOJIMHAMUKH. [IpuMeHenne nepsoro Hauaaa
TePMOJIMHAMUKH K H30IIPOLIECCAM.

AnnabaTH4ecKui mporece.

Obparumble u HeoGpaTHMEIE MPOLIECCHL.

[uxr Kapro. Makenmansusiit KITJT TeruioBoi MammHbL.
OHTponHus 1 ee GPUIHIECKHH CMBICIT.

[lpunuumn Bo3pactanus SHTPONHH. Btopoe nauasno
TEPMOAMHAMHMKH.

OripejiesieHne SHTPONMH PaBHOBECHOH HEPaBHOBECHOI
CHCTEMBI YEPE3 CTATHUECKUH BEC COCTOSHMUSI,

DIIeKTPOCTATHKA

3aKOH COXpaHEHHS ANEKTPUIECKOI0 3apsia. 3akoH Kynona
DneKTpocTaTH4ecKoe moJle. Hanpsoxennocts anekrpocraTiye-
CKoro noss. Ipunnun cynepnosunuu




Teopema "aycca juts 371€KTPOCTATUYECKOTO 110/ B BAKYYMe.
[Ipumernienne Teopempr ['aycea Kk pacdeTy HEKOTOPBIX 3TEKTPO-
CTATHYECKHX MOJeH B BAKyyMe

Lupkysius BeKTOpa HAIPSKEHHOCTH IEKTPOCTATHYECKOTO
1107151

[ToTennuan 31eKTpoCcTaTHUECKOrO 105

HarpszkeHHOCTD Kak IpajideHT noTeHnnana. DKBUIIOTCHIIHA b~
HbIE [I0BEPXHOCTH

Bbrunciienue pasHOCTH MOTEHIIHANOB 110 HANPSYKEHHOCTH 101
Tune quonexrpukos. Ilonspuzauus auanextpuxos. Cernero-
JMEKTPUKH

[onsipusoBanHoCT. HanpsHkeHHOCTD 110J1S B IM3NEKTPHKE
Onextpuueckoe cMemenue. Teopeme [aycea s amexrpocrary-
4ECKOI'o MOJIs B AUIJIEKTPHKE

YeioBus Ha rpanuie pasgena ABYX JM3JIeKTPUUECKHX Cpel
IIpoBoHIKY B 3JIEKTPOCTATHHECKOM I10J1€. DIIEKTPHUECKas eM-
KOCTE y€/IMHEHHOTO [IPOBOIHUKA

Konpencaropsr

DHEPrHst CUCTEMBI 3apsIIOB, yeJMHEHHOTO TPOBO/IHHKA U KOH-
AeHcaropa. DHEeprus 3J1eKTPOCTATHYECKOTO OIS

[TocTosinubII
IEKTPHYECKHI TOK

IlocTosinHpIi 3MeKTPUYECKMi TOK, CHIIA H IUIOTHOCTh TOKA
Croposuue cuITbl. DNEKTPOABIIKYILASA CHIIA H HAIPSHKEHHE
3axon Oma. ConpoTHBIEHHE TPOBOHUKOB

Pabora u MomHocTs TOKa. 3akon Jxoyns — Jlenua

3axon Oma 11 HEOAHOPOAHOTO YUACTKA LEIH

[Tpasuia Kupxroda /s pa3sseTBiIeHHbIX 1eneii

MaruuTHoe noJie

MaruuTHOE 11oJ1e ¥ ero XapaKTepUCTHKH

3axon brno — Casapa — Jlanaca u ero npuMeHeHHe K pacyery
MAarHUTHOTO [0S

3axon Amnepa. BsaumozelicTue napaiienpHbIX TOKOB.
MaruuTHas MOCTOSIHHAS.

MaruuTHoe mosie JBIXKYIIErocs 3apsa

HeAcTBIE MArHUTHOTO MOJIS HA ABHIKY IIIHHCS 3apsiil

JBHIKEHHE 3apsIKCHHBIX YACTUIL B MATHUTHOM TIOJIE. Yexopure-
JTA 3apsDKCHHBIX yacTHIl. D¢dext Xoana

Iupkynsiwms Bexropa B MarauTHOro mons B Bakyyme
MarnuTHble mosst coseronza u ropouza. [Totox BEKTOpa mar-
HUTHOH ubnAyKiuK. Teopema ["aycea 1151 MATHHTHOIA HHAYKIUH

PadoTa no nepemenienuo npoBoaHMKa U KOHTYpa ¢ TOKOM B
MarHMTHOM I10JI€

10

KoJiedanus u BoaHbI

Mexauunueckye rapMoHUYeCKHe KoJieOanus. I"apmonnyeckuit
ocumATop. IpyKUHHBIH, QU3HYecKuii 1 MaTeMaTHIeCKU N
Masitnuku. CBOGOAHBIE rApPMOHHYECKHE KOIEOAHMS B
Ko/1ebaTe; IbHOM KOHTYpe

Crnoxenune rapMOHMYECKUX KOIeBAHU OIHOTO HaIpapjIeHUs U
OJIMHAKOBO#H 4acTOThl. buenus

CroxeHue B3auMHO NEPICHAUKYIPHBIX KOJIebanuit
Huddepennuansuoe ypasuenue cB060IHBIX 3aTyXarolluX KoJje-
Oannit (MexaHMYECKUX JJIEKTPOMArHUTHEIX ) M €TI0 PelleHHUe.
ABTOKO/1e0aHHs

Huddepennnansroe ypapHenue BBIHYKICHHBIX KoJieOaHmi
(MexaHH4YeCKUX U SJICKTPOMAarHUTHAIX) M €10 PEIIeHne

AMIunTy1a 1 hasa BEIHYIKICHHBIX KOJIeOaH il (MeXaHUYECKUX
1 3JIEKTPOMArdMTHBIX). Pe3onanc




| TlepemennsIit ToK. Pe3oHaHC HanmpshkeHuit. Pe3oHanc TokoB
MomnocTs, BelIe/IgeMas B LN IePEMEHHOTO TOKa
Bosinoseie nponeccsl. [Ipo1osbHbIe H MONICPEUHBIE BOJIHEI
Vpasuenue derymeii Bonuel. Pazosas ckopocTs. BoaHoBoe
ypaBHEHHE

IIpunuuIr cyneprnosuuuy. I'pymosas ckopocTs

3ByKOBbIC BOMHBL DhdexT Jlomnepe B akycTHKE. Y IbTPa3BYK U
€ro pUMeHEHHE

DKCIepUMEHTATBHOE MOTy4YeHHEe MIeKTPOMArHHTHAIX BOJIH
HuddepeHnuansHoe ypaBHEHHE IEKTPOMArHUTHON BOJIHEI
DHeprus 3IeKTPOMAarHUTHBIX BOJIH. BeKTOp MII0THOCTH MOTOKA
3JIEKTPOMarHUTHOM 3Hepruu (BexTop YMoBa- [Toitunra). Mm-
IIYJIEC DNIEKTPOMArHUTHOH BOJIHBI.

Ypasuenus Makcpera 11 3JCKTPOMArHHTHOTO 110JI5

11

FGOMETI) HYCCKas OlITHKA

3axkonbl I'eoMeTpUdecKoi onTukH. [TomHoe oTpaxenue.
JInnser. Gopmysa TOHKO# auH3bL. OnTHYeckas cuna JuH3bL. [1o-
CTpPOEHHME M300paXKeHui B THH3aX

1d

BoanoBas onruka

Hurepdepenius cBetoBbix BoJH. CriocoObl HaBIIOIEHUS UH-
Tep(pepeHLH cBeta. PacyeT HHTep(epeHIIMOHHOM KapTUHbI 715
weneit HOura.

Murepdepenns cBera B TOHKHX IUTeHKax. [IpocseTiaenue onTu-
ku. MIHTepdepoMeTpsl 1 UX MPUMEHEHUE,

Hudpaxius ceera. [Tpunuun [ofirenca - ®penens. Merton 301
Openelsl.

Judpaxius @peHerns Ha KPyrioM OTBEPCTHH H IHCKE.
[Ipubimkenne @paynrodepa.. Judpakiys Ha OQHOH LIETH.
Hudpakuuonnas pemérka. Juppakius Ha IPOCTPAHCTBEHHOM
pemerke.

13

KpanToBasi npupoaa u3-
JydeHust

Pacnipocrpanenue ceta B Bemectse. [loromenne 1 paccessue
CBETA.
Jucrniepcus cpeta. DneMeHTapHas Teopus Aucrnepern 39 Moue-
KYJIbl: XUMHYCCKHE CBS3H, IOHATHE 00 SHEPIETHUECKHX YPOBHAX
Moutexynapubie criextpsl. KombrHalmonHOe paccesiHue cBera
Hornomenue. CrIOHTAHHOE U BBIHYK/IEHHOE H3ITy4eHUsI
OnTHueckHe KBAHTOBBIC TeHEPATOPHI (1a3ephl)
Tennosoe n3mydenue, abcoaOTHO YEPHOE TETO, OCHOBHEIE
XapaKTePUCTUKH U 3aKOHBI TEILJIOBOTO H3JIy4EHHs.
IIporuBopeuus kiaccuueckoi UMK, DemMeHTapHas
KBAaHTOBAas Teopust u3nydeHus.. Gopmyna [linanka.
OHeprus ¥ UMIYJIBC CBETOBBIX KBaHTOB. JlaBieHHE CBeTa.
Dotosddexr.
Oddexr Komnrona.

14

duzuka aroma

Mozenu aroma Tomcona u Pesepdopna. Juneituarsiit CIIEKTP
aToMa BoJ10poja

[locrynarer Bopa. Onbrrsr ®@panka u [epua

Cnextp atoma Bogopoa 1o Bopy

JIuHeHHBIH rapMOHHYECKH i OCLUMJLIATOP B KBAHTOBOH MeXaHHKe
ATOM BOI0pO/Ia B KBaHTOBO#M MexaHuKe. 1s-CoCTOSHUE ek~
TPOHA B aTOME BOAOPOIa

Cnun snexkrpona. CIIHHOBOE KBAHTOBOE YHCIIO. [punuunn He-
Pa3THIUMOCTH TOXKASCTBEHHBIX 4acTHIL. PepMUOHBI 1 6O30HBI
Hpunuun IMaymu. Pacnipenenenue snexTpoHoB B aToMe 10 co-
crosHusM. [lepuoanyeckas cucrema sneMenToB MeHnesieera
PeHTreHOBCKHE CIIEKTPEL




15 ®uzuka Teepaoro teaa | Ilousitie o 30HHOMN TEOPHH TBEP/IBIX TelL. Meransl, auanexTpu-
KM H TIOJTyIIPOBOIHHMKH 10 30HHOH TCOPHH

CobcTBeHHas TPOBOAMMOCTE MOTYIPOBOIHHKOB. [ IpumecHas
IPOBOJHUMOCTB MOIYIPOBOAHHKOB

DOTOIPOBOIUMOCTD MOJIYIPOBOIHUKOB. JIFOMHHECIEHIIHS
TBEP/IBIX Te.l

KoHTaKT /IByX METAJIOB 110 30HHO#M TEOpHH. Tepmonnekrpuuye-
CKHE SABJIEHHMS U UX [IPUMEHEHHE

Berrpsivienue na KOHTaKTe METaL1 — NONYHIPOBOJHHUK
KoHTaxT 571€KTPOHHOT0 1 ABIPOYHOTO MOJYIPOBOIHHKOR (p-n-
nepexoj)

[TonyrpoBosHUKOBBIE AHOIBI M TPHOMBL (Tpan3ucTOpHI)

16 ®usuxa atomuoro sipa | Pasmep, cocras u 3apsi1 aTOMHOTO sjpa. MaccoBoe u 3apsaoBoe
unciIa. JleQexT Macchl M SHePrus CBA3M sAapa.

Crue si/1pa 1 ero MarHUTHBIN MOMeHT. SlepHbie cuibl. Moenn
anpa

PajuoaktuBHOe U3TydeHHe H ero Bu/Ibl. 3aKOH PaJHOaKTHBHOIO
pacnaza. [Ipapuna cMenieHus

3aKoHOMepHOCTH G-pacnafa. f—Pacman. Heiirpuso
I"'amma-n3myHenne u ero coiictsa. Pe3oHaHcHOE MOrOMEHHe v-
u3nydenns (3pdexr Méccbayspa)

Mero/1b1 HabI0AeHHS U perHCTpauH pPaanOaKTHBHBIX H3JIyye-
HUH M 4acTULl

SljepHble PeaKIMi U X OCHOBHBIE THITBI. OtkpbITHE HEHTPOHA.
Slnepuble peakunu nox aeiicTereM

5.2.2. Ilepeyenb KOHTPOILHBIX MATEPHAJIOB
AJTs1 321U TEI KYPCOBOI'0 HPOEKTA/ KypcoBoil paboTsl

Kypcooit npoekt/pa6ora yueGHbIM r1anoM He IIPEyCMOTPEH.

3.3. TunoBbie KOHTPOJILHBIE 3a1aAHUS (maTepunasbi)
ANsl TEKYLIEro KOHTPOJISl B cemecTpe

Cemectp 2
l. OmpenenuTs UMITYJIbC, MONYYeHHBIH CTeHKO [IpH yaape o6 Hee mrapuka maccoii 300
I, €CJIM ILAPHK ABUIAeTCs CO CKOPOCTHIO 8 M/c o yrinoM 60” k MI0CKOCTH CTEHKL.
Yap 0 CTeHKY CYHTATE YIPYTHM.
2. Ilnardopma B BHIe AMCKA AMAMETPOM 3 M U Maccoit 180 KT MOKeT BpallaTeCsl BO-
KpyT BepTHKanbHOM ocu. C Kakoi yrioBoit cKopocTsio Gyzer BpallaThes 31a miatTdop-
Ma, €CJIHM 110 ee Kparo MOoHAeT uenoBek maccoi 70 Kr co cKopocTthio 1,8 M/c oTHOCH-
TEJIBHO MIaTPOPMBI?
3. Haiitn usmenenue AS surponuu mpu M30TEPMHUUECKOM PACIIMPEHHH KHCIOpoa
Maccoit m = 10 r oT 06béma V1 =25 1 10 06BéMa V2 = 100 1.
4. TpH 0IMHAKOBBIX TOYEUHBIX 3apsiia Q1 = 02 = 03 =2 uKx1 HaxoasaTcs B BEPILIHHAX
PaBHOCTOPOHHEI0 TPEYToJbHHUKA CO CTOpOHAMH a = 10 cM. Onpenenuts MOayIb U Ha-
npasjieHue cuitel F, nefictryromeii Ha o/uH U3 3apsoB co CTOPOHBI IByX APYTHX.
5. Cuna Toka B IpOBOJIHKKE corporuBiieHneM R = 10 Om 3a Bpemst ¢t = 50 ¢ paBHOMED-
HO HapacTaeT o1 /1 =35 A no /2 =10 A. OnpenenuTs KOMMYECTBO TelLIOTEL O, BelIE-
JUBIICECH 32 3TO BPEMsI B IIPOBOJHUKE.




6. Anpda-uactuua, Ipokas yCKOPSIOULYI0 pa3HOCTh NOTeHManoB U, cTana IBUraThCs B
OJHOPOAHOM MarHUTHOM 1oje (B = 50 mT1n) no BUHTOBOM JTUHUU C 1IAroOM /2 =5 ¢cM U
pagnycom R =1 cM. Onpe/ieniuTh yCKOPSIOUIYIO pa3HOCTb MOTEHIMAI0B, KOTOPYIO
npoiia anbha-JyacTHia.

7. JlndpakunonHas pemeérka, OCBemEHHas HOPMAIBLHO MaJAI0IUM CBETOM (MOHOXPO-
MaTHYECKUM), OTKJIOHAET CIIEKTP TPEThero mopsaka Ha yroa ¢ = 30° , Ha kaxoit yron
OTKJIOHSIET OHA CIIEKTP YeTBEPTOro nopsiaKa?

8. OmpenenuTs AMMHY BOIHEI A Ae Bpois st wacTuisl maccoit m = 1 1, ABMKyLIeHcs
co ckopocThro v =10 M/c.

Kpurepuu ouenuBanus PI'3
Onenka Kpurepun oueHusanus

5 (OTHH‘-IHO) Padota BbInosiHeHa NOMHOCTLIO. [IpaKTHYECKas YaCTh BLINOIHEHA B
nosHOM 00bEMeE, 118 Kax/10H 3a1au 10JIyHeHbl MPaBUIbHbIE OTBETHI
M CTY/JCHTOM c(DOPMY/TMPOBaHBI MOJIHBIE, 0GOCHOBAHHLIE OTBETHI U
apryMeHTHpoBaHiblie BbiBoAbl. OdopMileHne 3aaaHuil MOJHOCTHIO CO-
OTBETCTBYET [PEAbABIAEMbIM TPeOOBAHHAM

4 (xoporo) Pabora BoimonteHa rosiHocTsio. [IpakTuieckas 4acTb BbINOIHEHA B
nosiHoM 00BEMe, 118 Kax A0 3aa4y NOTYYEHbI PABUILHbIE OTBETI C
HeOOJILIINUMH OWHOKAMHU H CTYEHTOM chOPMYIMPOBaHBI 060CHOBAH-
HBIE M B LIEJIOM BepHble BbIBOMLI. Oopmaenne 3anaHuil COOTBETCTBY-
€T NPEeNbA-IAEMbIM TpeOOBAHMAM C HEGOBIIHMH 3aMEUaHUAMH

3 (yﬂogneTBopHTeﬂbHo) PaboTa BbInonHeHa MoNHOCTLIO. [IpakTHYECKas 4acTh BLIIOJIHEHA B
nosHoM 06béme ¢ HeOON-1MMHN CLIHOKAMH 1 CTYIEHTOM ChOPMYJIH-
pOBaHbl BbIBOIbI, COAEPIKALINE HEBEPHbIE MonoxeHus. OdopmneHue
3ajaHni B UeJIOM COOTBETCTBYET NPEIbABIIAEMbIM TPEOOBAHUAM C Psi-
JOM 3aMeuaHuii

v (HeyHOBﬂeTBopHTeﬂbHO) PaboTa BbinonHeHa He MOTHOCTHIO. [TpaKTHUYECKasA YacTh HE BBINOJIHE-
Ha B MOJHOM 00bEME H CTYACHTOM HE CHOPMYTUPOBAHBI BBIBO/IbI.
Odopmnenye 3a1aHNi HE COOTBETCTRYET MpPeIbABIAEMbIM TpeGoBaHH-
SIM C MHOI'OYHC/IEHHBIMM 3aMeYaHUsIMH

5.4. Onucanue KpUTEpHEB OLEHHBAHUA KOMIETEHIMI H IKAJIbI OLEHHBAHHSI

I1pn npomexyTounoi arTectamuy B Gpopme sK3aMeHa HCIOTB3YETCS cienyromas
LIKAJla OLEHUBAHMUS: 2 — HEYLOBIETBOPHTE/IBHO, 3 — YIOBIETBOPUTENBHO, 4 — XOPOILO,

5 — otnnyHo. [IpomexyTounas arrecTalus 10 AUCHUIUIAHE B dopme sK3ameHa nmposo-
JHUTCS B CeMecTpe 2.

KpHuTepusaMu olleHHBaHUsI JOCTUIKEHUI TTOKa3aTelieil SBISIOTCA:

Haumenosanue noka- Kpurepuit ouenuBanus
3aTejia OLUCHHUBAHHS

pesynbrata 00yueHHs
110 JAHCLHILTHHE

3HaHus 3HaHKe TePMHHOB, ONPEIe/IeH i, TOHITHI

3HaHKe OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHONIEHHIA, IIPUHIIUIIOR

O6beM 0CBOGHHOTO Marepuana

[losiHOTa OTBETOB Ha BOIPOCH

YeTKOCTh M3/I0)KEHHs 1 HHTEPIPETALINH 3HAHHIA

Ymenus YMeeT GopMaIbHO ONMMCHIBATH COOTHOIIEHHS MEXIY 00BLEeKTaMH, orie-

PHUPOBATE STUMH COOTHOINCHUSAMHM M PENIATH CHCTEMBI ypaBHEHMI, Jie-

J1aTh BBIBOIBI

Branenus Braneer nasblkamu ynorpe6renus (QH3MUECKUX BEIIMYHH, MOHATHH H

CHUMBOJIOB Ul BBIP@XKCHUS KOJIHYECTBEHHBIX M KAYECTBEHHBIX COOTHO-

IIEHHH, TEOPETUYECKHX PACCYKACHHH M BBLIBOJOB H3 NOIYYEHHBIX pe-
3yJIbTATOB




OleHKa IIperojiaBarTesieM BbICTAB/ISETCS MHTErPAJIbHO C y4€TOM BCeX MokxazaTte-
el ¥ KpUTEepHEB OLICHUBAHHUS.
O1rieHKa cOPMHPOBAHHOCTH KOMIIETEHIMH 110 MOKA3aTENI0 «3HAHMSIY.

Kputepunit YpoBeHb OCBOCHHS U OLICHKA
OLICHUBAHHUSA
«2» «3» «4» «5»
(HeyZOBICTBOPH- (ymoBaeTBOpH- (xopotuo) (OTIMYHO)
TEJILHO) TEIBHO.)

3HaHUE TEPMHU-
HOB U OIIpejere-
HHH, TOHATHH

He 3naer repmu-
HOB H OIIpe/iesie-
HUH

3HAeT TEPMUHBI 1
OllpeJiesIeH s, HO

JIOIyCKaeT HETOY-
HOCTH (hOPMYITH-

POBOK

3HAeT TePMHUHEI U
onpeﬂeneHm{

3HaeT TepMUHBI 1
onpeseneHus, Mo-
KET KOPPEKTHO
copMyIHpOBATE
HX CaMOCTOATEJIb-
HO

3HaHHE OCHOB-
HBIX 3aKOHOMEp-
HOCTEH U COOT-
HOIUEHUH, IIPUH-
UMIIOB

He 3naeT ocHOB-
HBIE 3aKOHOMep-
HOCTH H COOTHO-
LIEHMSA, IPUHLINA-
IbI [IOCTPOEHHS
3HAHUH

3HaAeT OCHOBHEIE

| 3aKOHOMEPHOCTH,

COOTHOIUCHHUS,
MPHHIIKIIBI T10-
CTPOEHHSI 3HAHMIH

3HaeT OCHOBHBIE
3aKOHOMEPHOCTH,
COOTHOILEHHA,
IPUHIUIIBL T10-
CTPOEHUS 3HAHUH,
UX MHTEpIpeTH-
PYET ¥ HCIIOIbL3Y-
CT

3HaeT OCHOBHBIE
3aKOHOMEPHOCTH,
COOTHOIIIEHHS,
MPUHIIHIIEI 10~
CTPOEHHSI 3HAHUA,
MOYKET CAMOCTOS-
TCIIBHO UX noJjy-
YUTh U UCIIOJIB30-
BaTh

O0bEM 0CBOEHHO-
ro MarepMasna, yc-
BOEHHE BCEX [IM-
AAKTHYECKHX elM-
HHLL (pasnenos)

He 3HaeT 3Hauu-
TE/ILHOH 4acTH Ma-
Tepuana JAUCUMIIN-
HbI

3HaeT ToJIbKO Ooc-
HOBHOI MaTepua
JAMCLMIUTHHBI, He
YCBOMII ero Aetanei

3HaeT MaTepua
JHUCLHIUIHMHBL B 00b-
éme

Ob6nanaet TBEpaBIM
H MOJTHBIM 3HAHHEM
marepHaa AUCLHII-
JIMHBI, BJlaJeeT /10-
MOJHHUTETBHBIMH
3HAHMAMMU

[lonHora orseros
Ha NpPOBEPOUHBIE
BOTIPOCHI

He naér orernl Ha
OO0JIBLIMHCTRO BO-
NpoCoB

Jlaér HernoJitble oT-
BETLI HA BCE BOTPO-
CHI

Jaét oTBeTsI Ha
BOIIPOCKI, HO HE BCe
- MOJTHbIE

Haét nosHble, pas-
BEPHYThIE OTBETHI Ha
MOCTABJ/IEHHbIE BO-
[IPOCHI

[IpaBunbHOCTE Honyckaer rpyGsie | B ortsere mmeiotes | B orBete umerorcs | Orser BepeH
OTBETOB HA BO- | OWIMOKKM NpPHU M3M0- | CYlLIECTBEHHbIE HECYIECTBEHHbLIE
NpPOCHI JKEHMHM OTBeTa Ha | OHOKM HETOYHOCTH
BOIPOC
Yérkoers  u3no- | Manaraer  3uanus | Manaraer 3uamus c | Manaraer  awammsa | Manaraer snanus B
JKEHHs U uHTep- | Bes JIOTUHECKOH | HapylueHHAMH B | 0e3 wHapyweHWH B | JorMyeckoil rnoce-
MPETALMK 3HAHHH | 110C/IeA0BATE/IbHO- | JIOTHUYECKOH MOC/e- | IOrMYECKOH Mocie- | 10BaTENbHOCTH, ca-
CTH JI0BATE/1LHOCTH JIOBATEJILHOCTH MOCTOATENbHO — MX
WHTEPIIPETUPYS W
aHATIM3UPYsI

He unniocrpupyer
M3JI03KEHHE TTOosIC-

HAIOIIMMH CXema-
MH, PUCYHKAMMU U

NpUMepamu

Beinosidser nosc-
HSOIUKWE CXEMBI U
PHCYHKH HEOPEIKHO
H C oIMOKaMu

Beinonuser nosc-
HAIOLHE PUCYHKH H
CXEMbI KOPPEKTHO U
MOHATHO

Brinonuser nosc-
HAIOLIME PUCYHKH U
CXEMbI TOYHO W aK-
KYPaTHO, pacKpbIBas
MIOJIHOTY YCBOEHHBIX
3HAHH

HeepHo uznaraer u
HHTEPIPETHPYET
3HAHHA

Honyckaer Hetou-
HOCTH B M3/10/KEHHU
W MHTEPTIpETALIMH
3HAHHH

["'pamoTHO 1 1o Cy-
LILECTBY M3maraer
3HaHMs

['paMoTHO ¥ TOUHO
M3M1araeT 3HaHus,
JlenaeT camMoCTod-
TeJIbHbIE BbIBO/ILI




Ouenka copMUPOBAaHHOCTH KOMIIETEHIIMH 10 ITOKA3aTENI0 « Y MEHHS.

Kpurepui

Ypogrens

OCBOEHHS M OLICHKAa

2

3

4

5

Ymeer GopmanbHO
OIMCHIBATH COOT-
HOUICHHUS MEXITY
BEJIMYHHAME K
GYHKIUSAMH OT
HMX; pPelIaTh CHC-
TEMBI YPaBHEHMI

YCTOB B BBIKJIAI-

rpadukax.

Kax, 4epTeiKax Ui

Ob6yuaroiuiics j10- |O6yyarommiics
nycTtus 6osee AByX
omnboK uiu dosee
IIBYX — TpexX Hejlo-

WK rpaduKax.

no- |O0yqatonmiics

IyCTH/I He Dojlee  |yMEeT NpPaBHIIbLHO
JIBYX OLIMOOK UK |IIPUMEHSITH Me-
Bosee IByX — Tpex |TOIBLI MATEMATH-
HEJOYETOB B Bbl-  [YECKOI'O HCCIIE-
KJIaJIKax, YepTexKax |JI0BaHUsl, OTHAKO

JIONYIIEHEI OJTHA
omudKa, Win
ecTh JBa — TPU
HeJI04€Ta B BbI-
KJIaJKaxX, pUCYH-
Kax, 4yepTexax
uiu rpadukax.

Ob6yuaromuitcs yme-
€T INpPaBUIBHO BBI-
IOJHATE  PHUCYHKH,
YEPTEHH, IpauKH,
COITyTCTBYIOLLIME OT-
BETY;

YMeeT  mUmocTpH-
poBaTh TEOPHIO KOH-
KPETHBIMH [IpUMepa-
MH, IIPUMEHSATHL €e B
HOBOH CHUTYaIlHH IIpH
BBIIIOJIHEHUM  TIPaK-
THYECKOI'0 3a/1a-HHU4.

Ouenka chopMHPOBAHHOCTH KOMIETEHIIMH 10 TOKA3aTENI0 OLEeHMBaHMs «BiaieHusy.

Kpurepuit one-

ypOBSHb OCBOCHHA H OLICHKA

HUBaHHS
«2» «3In «by «S»

(neynosners.) | (ymosieTBop.) (xopomo) (OTIHYHO)
Braneer naspl- | O6yuarommitcs | O6yuatommiicss | O6yyaromiics Bia- Obyuarommmuiics B
Kamu ynorpet- HE BJIaJIeeT Biajeer 00s3a- | A€eT chopMuUpoBaH- II0JIHOM 00BeMe
JIEHUSI CUMBOJIOB | O0SI3aTEILHEIMHU | T€ILHBIMH HOCTBIO M yCTOHYH- BJIQJICET HABBIKAMHU
JUIS BBIDOKCHUS | yMEHHMAMHM 110 | yMeHusMy o | BOCTHIO UCIIONB3Ye- NPHMEHEHUS TEOPHH
KO- IIPOBEPAEMOit IPOBEPSIEMON WELIL I SREAERS paHee U3yyeHHbIX
JIMYECTBEHHBIX U | TEME. TEME. PUGHEE AL TeM, chopmuposan-

HO JIOIIyCKaeT Hecy- N

KauCcCTBEHHBIX IECTROHHLTE HEToN- HOCTBIO B yCTOHYH-
COOTHOIIEHUH

MEX/1y BETHYH-
HaMHM, TEOPETH-
YECKUX paccyx-
JIEHUH IpH 00%-
ACHEHUH GopMyi
H ITIOHATHI

HOCTH.

BOCTBIO HCIIOJIB3Ye-
MBIX IIPH OTBETE
YMEHHUH ¥ HAaBBLIKOB.

Vcronip3ytoTest KpuTepuu U IIKasa oleHUBaHus, yKasanusie B 11.1.2. OueHka nperoja-
BATCJICM BBICTABIIACTCS HHTETPANIBHO C YYETOM BCEX ITOKa3aTelel i KpUTepHeB OLeHH-

BaHHA.




6. MATEPUAJIbBHO-TEXHUYECKOE
U YYEBHO-METOJAMYECKOE OBECITEUEHUE

6.1. MaTepuanbHo-TeXHH4YECKOE 00ecedeH e

HanmernoBanue crienuaibHbIX IOMEIIEHHH 1
IIOMEIIEHUH JUIs CAMOCTOSITEIRHOM paGoThl

OcCHALEHHOCTD CIEUHAIBHBIX [TOMCIICHUH 1
[IOMEIIEHHUH JUISI CAMOCTOSITENILHOH paboThl

CrneunnamisupoBanHas ayauropust Ne212 st
NIPOBEJICHHUS JICKIHOHHBIX, MPAKTHYECKUX H
nabopaTOPHBIX 3aHATHI 110 (Pu3uKe,
TPYIIOBBLIX ¥ HHAMBHIYaIbHBIX KOHCY IbTa-
MM, TEKYILETO KOHTPOJIS U IPOMEXKYTOUHOMH
arTecTaluH.

CrennanuaupoBanHas Me6elb, KOHAMIIHOHED,
IIEPCOHAIBHBINA KOMIIBIOTEP C BBIXOIOM B MH-
TEPHET U o0ecreyeHueM J0CTYIa B IJIeK-
TPOHHYIO HH(OPMALHOHHO-00pa30BaTEIbHYIO
cpeny GuinMana, MHTEpaKTHUBHAS [0CKa, BEO-
Kamepa, rpadu4yecKkuii njaHIler,
YuebHo-nadoparopras 6aza npeacrapieHa
CIIeAYIOIMM 1ab0paToOpHLIM 000py10BaHHEM:
1.Mexanuka: ycTaHoBKa [UIsl H3y4eHUs 3aKOHa
COXPaHEHHUs UMIIYJIbCa,

(pu3MyecKknit MasSTHUK (CABOEHHBIH) — ycTa-
HOBKa /Ul H3yUEHMsI 3aKOHA COXPAHEHUS MO-
MEHTa UMITyJIbCa,

masTHUK ObepOeka — ycTanoBKa /uis u3yue-
HHS 3aKOHOB IMHAMMKM BpalllaTeILHOrO JABH-
JKEHUS,

YCTaHOBKa /Ul pac4€Ta MOMEHTOB MHEPIIMH
TeN,

000pOTHBIH (pH3HUECKUil) MAITHUK — yCTa-
HOBKa [Uls ONPEAEIeHUs YCKOPEHHs CcBOOO -
HOT'O MazgeHusl.

2.MonexynspHas GU3MKa ¥ TEPMOIMHAMHKA:
YCTaHOBKa JUlsl H3y4EHMs BI3KOCTH BO3yXa H
Kalu/UIAPHBIX SIBJICHHH,

YCTaHOBKa [Ulsl ONIpEAEICHUS OTHOILIEHMS Te-
IUIOEMKOCTEH BO3ayXaA.

3.O7eKTPUYECTBO U MArHETH3M: MOZYJIH [IH-
TaHHUsl, MYJIbTUMETPBL, MOy b JUIS OIIPE/IEsIe-
HUS YACTBHOIO 3apsijia 2NeKTPOHA, Marazuy
€MKOCTEMH, Mara3suH CONPOTHBIIEHHIA, MOJYJIb
JULSL U3YYCHHS IIPOCTBIX JTHHEHHBIX LEmei,
MOZYJIb IIA H3YYEHHS TOKA B BAKyyME, MO-
AyTb AJIA U3YYEHHs THCTEpe3nca, MOAYJIb I
M3YUYCHHUs TOKA B BAKyyMe, MOIYJIb JUISl H3Y-
YEHHsI MATHUTHOI'O 11015l COIEHOM/Id, MO/LY b
JUI M3Y4EHHSI B3AHMOMHAYKIIMH, T€HEPATOPEI
MMITYJIbCOB.

4.0mnTuKa: MOk JUIS H3yYeHHUs uHTEpde-
PEHIIMH CBETa, MOYJIb JIsl M3YYCHHMS JIH-
(pakuum cBeTa, MOY1b TS M3YYEHHUS THC-
IEPCUM CBETA, MOAYJIb JUISl U3YUSHHS! [10JIAPH-
3allMH CBeTa, HCTOYHUKH CBETa, HabopHI CBe-
TOQHILTPOB, HAGOPEI JIHH3, HAGOPB THDPaK-
[IHOHHBIX PEIIETOK.

5.KBanToBas pusnxa: Mojy/ns 1718 H3yUeHNS

horoabdexra.

6.Habopsl m3MepuTe/IbHBIX MOTYIIEI: CEeKyH-




JOMEPBI, H3MEPUTEIIL IEPEMELICHUH, H3MEPH-
TEIb YIJld, MUKPOMETPBI, IITAHTCHITUPKYITH,

JIMHEHKH.

= Aynuropus Ne410 nns nposeseHust nekuuos- | Crienmanu3upoBanHas MeGesn, epcoHalb-
HBIX, IPAKTHYECKHX U J1a00pATOPHBIX 3aHATHH | HBIM KOMIBIOTED ¢ BEIX0A0M B MIHTEpHET H
no gpusuke, ofecreueHreM I0CTyTIa B 3EKTPOHHYIO HH-
TPYNIIOBBIX B MHAMBU/Ya/IbHBIX KOHCYJIbTa- (hopmanoHHO-00pa30BATENBHYIO CPERY (H-
[IMH, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOH | JMalla.
aTTeCTallHH.

3 Aynmutopus Ne 413 myis nposesieHust rpynno- | CrnennanusupoBanHas Mebelb, epCoHab-
BbIX H MH/IMBH/1yaJbHbIX KOHCYJbTaINl, Te- HBIA KOMIIBIOTED € BBIXOJIOM B MHTEpHET M

KYIIEro KOHTPOJIA, CAMOCTOATEIbHOMH padoThl. | o0ecrnedeHueM J10CTyIa B 3JIeKTPOHHYIO HH-

(opmannoHHo-06pazoBaTenbHyio cpeny hu-
JMaa, MyJIbTUMEIUNHBIN IIPOEKTOP U 3KpaH,
BeO-Kamepa, rpadMuecKHi miaHiier,

4 Yuranpueli 3a1 6udnuorexu Ne 405 s ca- Crenmanu3upoBanHas Me6elb, KOH/IULMOHED,
MOCTOSTENIbHON pabOThI C BBIXOJOM B CETh NIEPCOHAJIbHBIE KOMIIBIOTEPEI C BBIXO/IOM B
Murepner. HMurepHer u obecrieueHueM J10CTyna B 3JI1€K-

TPOHHYIO HH(POPMALMOHHO-00pa30BaATEILHYIO
cpeny bunuana

6.2. locrynHas cpena

B HO BI'TY um. B.I'. Illyxosa npu co3nannu 6e36apbepHoOii cpefibl YUUTHIBAIOT-

(6334 HOTpe6HOCTH CIICOYKOIIHX KaTeropri HHBaJIMOAOB U JTHUI ¢ OrpaHUY€HHBIMH BO3MOXK-
HOCTAMH 310POBbBA:!

- C HapyUIECHUSIMHU 3PEHUS;
C HapYIIEHUSIMHU CITyXa;
~ ¢ OrpaHUYEHHMEM ABUIATEJIbHBIX (OYHKIIUH.

B obpazoBarenbHoit opranusanmn obecriedeH GeCIpensTCTBEHHBI HOCTYN B
3/1aHMe MHBAIIM/IAM U JUIAM C OFPaHMYE€HHBIMU BO3MOXKHOCTSAMM 30POBBA.

Hnst nui ¢ HapymeHuem paboThl ONMOPHO-ABMIATENLHOIO anmnapara obecledyen
JIOCTYII JUtst 0O0y4eHHs B Ay IUTOPHSX, PACIIONOKEHHBIX Ha TIEPBOM 3TaXe, TAKKE MMe-
€TCSl BOBMOXKHOCTB JIOCTYTIA U K JIPYT'HM ayIHTOPUSIM.

H1st il ¢ HapylieHueM 3peHus, cilyXxa UMeeTCs ayIMTOpHsl, 00ecieueH as cTa-
IMOHAPHBIMH TEXHHYECKUMHU CPEACTBAMH.

B cetn «MuTepHeT» ecTh Bepcust o(HUIMATLHOIO caifta yueGHOM OpraHuzaluu
A1 CTIabOBUISAIINX.

6.3. JInueH3nonHoe 1 cBO6OAHO pacnpocTpaHsieMoe NPOrpaMMHoe ofecnedenne

No [lepevenn AMIEH3HOBHOTO NIPO- | PeKBU3UTEI MOATBEPKAAIOIIETO JOKYMEHTA
rPaMMHOI'0 00cCreyeHus. :
1 Microsoft Windows 10 OEM IIpenycranosnena Ha [1K

|
Microsoft Office Professional Plus Cornamenne Microsoft Open Value
2007

3]

| Subscription
V6328633. Cornamenue jgeiicturensto ¢ 02.10.2017 o
31.10.2023). Jlorosop mocrapku I10
0326100004117000038-0003147-01 ot 06.10.2017




3 Dr. Web Security Space 12 cyOnuLeH3HOHHbIH jlorosop Ne 675 ot 17.10.2022

4 Google Chrome Ceoboano pacnpocrpansemoe [10 cornacHo yciaoBusam
JIMLEH3HOHHOTO COTJIALIECHUS

5 Mozilla Firefox ECBO60HHO pacipoctpansemoe 110 cornacHo ycaoBusM
JIILEH3MOHHOTO COrVIANIECHHS

6 [inux FBOﬁOﬂHO pacrpocTpaHseMoe IporpaMMHoe obecreyeHue

i MatLab €B00OHO pacIpocTpaHseMOoenporpaMMHoe obeceuenue

6.4. [lepeyenn y4eOHBIX H3JaHUI H y4eOHO-METOAMYECKUX MATEPHAJIOB
OcHoBHast iuTepaTypa

1. Tpodumona T. . «Kypc dusuxn» Yuebroe nocobue no dusuke a1 By30B. —
M.: Briciiag mikoga, 2006, 352 c.

2. Bomnskenmreiin B.C. C6opHuk 3anau o obiemy Kypcy ¢pusuku. M.: Hayxa,
2007. - 465 c.

3. Metnad A. A. Kypc dpusuxu: yuyed. nocobue/ A. A. Jletnad, B. M. SIBopckuit. —
7-e u3f., crep. — M.: Akazemus, 2008. — 720 c.

Hdomoanure/LHAsH IUTEpaTypa

I.Huxepos, B. A. Ousuka. CospeMeHHBIH Kype [DIeKTpoHHBIH pecype] : yue6-
HuK / B. A. HukepoB. — DneKTpoH. TekcToBble naHHBIe. — M. @ Jlamkos u K, 2016,
— 454 c.—ISBN 978-5-394-02349-1. Pexum JnocTyIa:
http://www.iprbookshop.ru/14114.html

2.Jlozosckuit, B.H. Kypc ¢usuxy : yyebuux : B 2 Tomax / B.H. JTo3oBckuii. — 6-¢
u3f., uenp. v pom. — Cankt-Ilerepbypr : Jlaws, [6. r.].— 2009. — 576 c.:
ui.(Yuebuuxu nas By3o. CrieunansHas nureparypa) ISBN 978-5-8114-0286-1. —
Texcr: anexrponnsidd // DnextponHo-OuGnuoteunas cucrtema «Jlauby : [caifr]. —
URL: https://e.lanbook.com/book/236 (nara o6pamenns: 23.08.2019). — Pexum noc-
TyIa: [Jisl aBTOPU3. TT0JIb30BaTE e,

3.Casennes, M.B. Kypc o6meii ¢pusuku : yaebHoe nocobue : B 3 Tomax / M.B. Ca-
BenbeB. — 14-e u3n., crep. — Cankt-IlerepGypr : Jlans, [6. 1.]. — Tom | : Mexanuxa.

Monexynsprast pusuka — 2018. — 436 c.: wi.(YueOuuxu st By3os. CrienuanpHas
mureparypa) — ISBN 978-5-8114-0630-2. — Tekcr : 1eKTPOHHBIH // DNeKTPOHHO-
bubnuoreunas cucrema «Jlamms» : [caitr]. — URL: https://e.lanbook.com/book/98245

(nata obpawenus: 23.08.2019). — Pexum 10cTyna: uis aBTOPH3. [0/b30BaTeNeH,

4. Cagenbes, M. B. Coopuux Borpocos u 3amay o obureit dusuke / M. B. Capep-
eB. — 1 1-e u3n., crep. — Canxkr-IlerepOypr : Jlans, 2023. — 292 ¢. — ISBN 978-5-
507-46106-6. — Texet : 371eKTPOHHBIH // JIaHb : 2MeKTPOHHO-GUBIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/297674 (nara o6parmenus: 08.02.2023). — Pexum
AOCTYyTIa: [1g aBTOPHU3. MOJIb30BaTENEH.

5..Hepros A. I'. 3anaunuk no dusuxe: yues. nocobue/ A. I, Yepros, A. A. Bo-
poOBEB. — 8-e u3A., nepepad. u gom. — M.: Gusmariut, 2006. — 640 c.

6.4. Ilepeyenb MHTEPHET pecypcoB, NpodecCHOHANBHBIX 623 NAHHBIX,
HH(POPMALIHOHHO-CIIPABOYHBIX CHCTEM

1. Elibrary.ru : nayunas snexTponnas 6ubnuorexa : caiit . — Mockga,2000 - . —
URL: https://elibrary.ru. — Pesxxum goctymna: s 3apEerHuCTPUPOBAHHBIX [10Jb30BaATENEH.
— Teker : 3neKTPOHHBIH.

2. Yuusepeuterckas 6ubnuorexa ONLINE : anekTpoHHas Gu6IM0TeHAS CHCTEMA




: caliT. — Mocksa : Jupexkr-Menua, 2001- — URL: https://biblioclub.ru. — Pexum moc-
Tyna: JUlsl 3aperucTpUpPOBAHHBIX M0JIb30BaTENeH. — TeKCT : 3JIeKTPOHHBIH.

3. Lludposoii obpazosarenbublit pecypc IPRsmart : 0aza nanHbIX : caiT. — Mock-
Ba, 2022 -— URL: https://www.iprbookshop.ru. —Pexxum gocryna: mms 3apeructpupo-
BaHHBIX [10JIb30BaTENIeH. — TEeKCT : 3JIeKTPOHHBIM.

4, OBC «Jlaub» : 271eKTpoHHO-O0MOIMOTeUHAs cucTeMa ; calT. — Mocksa, 2011- . —
URL: https://e.lanbook.com. — Pexxum nocrtymna: ns 3aperucTpHpOBaHHBIX MOJIb30BaTe-
ned. — TeKCT : 2IeKTPOHHBIH,

5. DnextponHas 6ubnnorexa BI'TY : caiit.- benropon, 2017 - . — URL:

https://elib.bstu.ru. — Pexxum poctymna: juist 3aperucTpUpPOBaHHbIX [10JIb30BATENEH, —
Teker @ 2neKTpOHHBIHI




7. YTBEPKJIEHUE PABOYEN NPOI'PAMMBI'

YrBep:kaenue paboyeii nporpammbl 0e3 u3MeHeHU

Pabouas nporpamma 0e3 u3MeHeHMI yTBepkaeHa Ha 20 L /20 Xﬁo yueOHBIN roj
Ha 3aceaHuy Kadeapsl

« IS » aé%,wxi 2041 r., npotoxon Ne 7

3aBenyrouuit Kadeapoi: a. T. H., AOLL. I'. IO. Epmonenko

Hupekrop ¢uinana: K. ¢. H., 1011 . B. Hucrsxkos

1 ! o v
3anoHICTeS KamAblH yueOHbIH ro HA OTAEAbHbIX JIHCTAX



8. VTBEP)KJIEHUE PABOYEN ITPOI'PAMMBI
Yr1Bepaxaenue pabouei nporpammbl 0e3 H3MeHeHH i

Pabouas nporpamma 6e3 u3MeHeHu# yTgpxaeHa Ha 2023 /2024y4eOHEIid

rof.
IIporoxon Ne 1 3acenmanust kagenpsl OT «28» aBrycra 2023r.
A
3aBenyromui kapenpoii: J.T.H., 01, £, 1'.10. Epmonenko
yueHas CTeneHb U H‘bﬁﬂHCb HHULKaJbI, (I)aMMIIMSI
3BaHue (/
JlupexTop bunuana: K.(.H., 1011 7Y, el 1.B. Ynctsakos

Yu€Has CTENEHb H 3BaHUE NOANHU¢gDb WHHULKANDI, CbaMMJ'IMX

Ilpumeuanue: nyHxm 8. VmeepoicOenue paboueii npocpammvl (Ha KaAdHCObLL
YuebHblll 200) 8bINONHAIOMCA HA OMOENbHBLX TUCHIAX.



