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1. IEJHA 1 3ATAYA OCBOEHUS JUCHUATIIMHBI

Lesn ocBoeHHMSI AUCUMIIMHBI: CO3JJaHHE OCHOBBI TEOPETHYECKOW MOJTrOTOBKH
Oyaymiero cnenuanicra U TOH (YHIAMEHTAJIbHOM KOMIIOHEHTBI BBICHIETO TEXHUYECKOI'O
o0Opa3oBaHus, KOTOpasi OyIeT COCOOCTBOBAThH B JAIIBHEUIIIEM OCBOCHHIO CAaMBIX Pa3HOOOpa3HBIX
MH)KEHEPHBIX CIIEIUATIbHOCTEH — B pa3IMUHbIX 001aCTAX TEXHUKHU:

1. — ucnone3ys Bce BUIBI 3aHATHH (JEKLUMH, CEMHHApPHI, Ja0OPATOPHBIN MPAKTUKYM)
o0ecrneynTh CTPOro IMOocie0BaTeIbHOE, LEIbHOE H3JI0KEHHE (DU3MKH, KaK HayKu, I10Ka3aTh
rI1yOOKYIO0 B3aMMOCBSI3b Pa3IMUHBIX €€ Pa3/IeNIOB;

2. — CcOOOLUTHh CTYACHTAM OCHOBHBIC IMPHHLMUIBI U 3aKOHBI (DU3MKH, a TaKXKe HX
MaTeMaTH4eCKOe BBIPAKEHUE;
3. — TO3HAKOMUTH CTYACHTOB C OCHOBHBIMH (PM3UYECKUMH SIBJICHUSMH, METOJaMHU UX

HAOJIIOAEHUS U SKCIIEPUMEHTAJIBHOTO HCCIIEOBAaHUS, C OCHOBHBIMH METOAAMHU H3MEPEHUs
(¢u3NYECKUX BEJIWYHMH, MPOCTEHIIMMU MeToJaMu OOpabOTKM pe3yibTaTOB 3KCHEPUMEHTA U
OCHOBHBIMH (PU3HUECKUMU TPUOOpaMU;

4. — 5aTh CTYACHTY SCHOE MpPEICTaBICHHE O TpaHHUIaX MPUMEHUMOCTH (PU3UUECKHX
MOJICNIEH ¥ THIIOTE3;
5. — TMOATOTOBUTH CTYJCHTOB K M3Y4YEHHUIO psia OOLICHAYYHBIX JHUCUUIUIMH,

I/IH)KeHepHI)IX CHGHI/IaJ'II)HOCTef/'I U JOUCIHHUIIIINH (TCOPCTI/I‘ICCKaﬂ MECXaHHKa, COHpOTI/IBJIeHI/Ie
MaTEePUAJIOB, JIIEKTPOTEXHUKA U T.1.);

6. — mokasarh CTyICHTaM, 4TO (PMU3UKa COCTABIISET B HACTOSIIEEC BPEMS YHUBEPCAIbHYHO
6a3y TEXHUKHX HW 4YTO q)HBI/I‘-IeCKI/Ie HpOIIGCCI)I U ABJICHUA, KOTOpI)Ie CCTroOaHs Ka)KYTCFI
HENPUMEHUMBIMH B JAHHOW O0JIACTH TEXHUKHU, 3aBTPA MOTYT OKa3aThCs B IIEHTPE HOBATOPCKUX
JIOCTHKEHHH JIF000T0 HHXKEHEepa.

3agauu ocBOECHMS IMCHUIIJIMHBI:

e (GopMUPOBAaHHE CUCTEMBl 3HAHUH O (yHJAAMEHTAIbHBIX (PU3MYECKHX 3aKOHAX U
OPUHIUNAX, JIeXKAUX B OCHOBE COBPEMEHHOM (u3MyecKol KapTHUHBI MHpPA, M HaBBIKOB
NPUMEHEHUS STOM CHUCTEMBbl K PpEUICHHI0 TEXHUYECKUX 3a/]ay, CBS3aHHBIX C Oyayuiein
npo¢eCCHOHATLHOMN 1eATENIbHOCTRIO;

e o0ecrieyeHUEe MEXIPEJAMETHBIX CBA3E€H C OOIIETEXHUYECKUMH U CIEeHUAIbHBIMU
JUCIUIIMHAMY, TIOCPEICTBOM BKJIFOUEHUS KOHKPETHBIX CIEIHaIbHBIX BOIPOCOB M 3a1ad B
nporpaMMmy oOy4yeHMs (QU3MKe, peanu3anus NpodecCHOHATBLHON HANpaBICHHOCTH dYepe3
y4eOHble MNpHUKIaJHble (PU3MYECKHE 3aJaud, Oe3 4Yero HEBO3MOXKHO YCIEIIHOE OBJIAJCHHE
npodeCCHOHATBLHBIMU 3HAHUSMHU M YMEHUSMU;

e (QopmupoBaHue ONpeAeIEHHBIX HaBBIKOB KCIIEPUMEHTAILHONW PaOOTHI: BBIIBUKECHUS
TUIOTE3bl, TMOCTPOEHUS YIPOLIEHHBIX MOJENEH CIOXKHBIX MpPOIeccOB, 0OpPaOOTKH M aHAIM3a
ONBITHBIX JAHHBIX, CIHOCOOOB OLIEHKH YHCIEHHBIX 3HAu€HUN (PU3NYECKHX BEJIWYMH U HX
IIOTPELIHOCTEM.

2. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OIIOII

JlucuummHa SABISICTCS 00S3aTeNbHOM M OTHOCHTCS K ©Oa3oBo dactm bnoka bl
«JlucuummHabl  (MOIYNH)» OCHOBHOM mpodeccHoHanbHOM 00pa30oBaTenbHOM MPOTpaMMBbl
(OIIOII), ycramaBnmuBaeMoli  By30oM. JlaHHAas  JUCIHMILIMHA  SIBISETCS  OAHOH W3
OCHOBOITOJIATAIOUINX JAUCIUIUIMH B CUCTEME MOATrOTOBKM OakayaBpa o Hampasienuto 27.03.05
«MuHoBatuka». OHa OXBaThIBAET IIMPOKHUI KpYyr mpoOjeM M JIe)KUT B OCHOBE IOYTH BCEX
JTUCUHUIIIIMH UHKEHEPHOTO HAMPABIIECHUS MOATOTOBKH CIICIIHAIIMCTOB.

Juctunnuaa uyurtaercs B 1,2 m 3 cemectpax (Ha 1 m 2 kypce) m Oasupyercs Ha
OTJICTHHBIX KOMIIOHEHTAaX KOMIIETCHIUH, CPOPMHUPOBAHHBIX Yy OOydYaIOIMIUXCS B XOJIE
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U3yYeHHUSKypca (PU3UKH U MaTEMaTUKH B CPEIHEH HIKOJIe.

Jlis OCBOEGHHUS AMCLUIUIMHBI CTYACHT JOJDKEH UMETh CIEIYIOIUE «BXOAHbIE» 3HAHMI,
YMEHUS1, HABBIKU M KOMIIETCHIIHH

e 3HaHue 0a30BBIX NOHATHH W ompeAeneHHH oO0mell (U3MKH, MONYYEHHBIX B XOJ€
U3y4YeHUs IIKOJBHOIO Kypca Gpu3mku;

e yMEHME YUTaTh y4eOHO-HAYUHYIO JIUTEPATypy;

®  CIIOCOOHOCTH MCIIONB30BaTh MAaTEMATUYECKUU ammapaT A peuieHus (pru3ndecKux
3ajay;

® yMEHME NPHUMEHATh IOJy4YaeMble HABBIKM I PELICHMs] MPAKTUYECKUX 3ajad B
paMKax J1abopaTOpHOTO MPAKTUKYMa;

® YMCHHE aHAJIM3UPOBATH PE3YJbTAThl SKCIEPUMEHTa M MPOBOIUTH HEOOXOAMMEIE
MaTeMaTHYeCKUE BBIYUCIICHHUS.

PesynbraTel OCBOSHHS NUCIMILIMHBI OyAyT HEOOXOTUMBI Ui JallbHEHIIEro mporecca
o0yuyeHMsI B paMKax MO3TalHOIo (OPMHUPOBAHUS KOMIIETCHIMH MpPU H3YYEHUM CIEIyHOIINX
CHEIHATbHBIX AUCIUTIINH:

o «MmxenepHas rpaduxa;

«Du3nvecKkre 0CHOBBI POTYKIIMH BEICOKOTEXHOJIOTUYECKOTO TIPOU3BO/ICTBAY;
«MeToIbl ¥ CpeacTBa U3MEPEHUM U KOHTPOJIS»;

«MeTtposorusi, cTaHIapPTU3ALUS U CEPTUDUKALHS»;

«MexaTpoHHuKay;

«be30macHOCTb JKU3HEAEATEIbHOCTI Y,

«MatepuanoBesieHIEY;

«MexaHuKa ¥ TEXHOJIOTUI;

«IKOJIOTHSI»;

«KBanumerpus»;

TaKXke JUId NPOXOXKACHUS Y4YeOHBIX M TPOU3BOJCTBEHHBIX MPAKTHK, MPOEKTHOU
JESITeTbHOCTH U HAyYIHO-HUCCIIEA0BATEILCKOM PaOOTHI.

L e e e o o o o o o

3. IEPEYUEHD [INTAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA 110 JUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIIbTATAMHU
OCBOEHMA OITOIT

Hpouecc HU3YYUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX KOMIIETEHITHMN:

Koan
HanMeHI:)Ba}me IlepeyeHb MIAHUPYEMBIX PE3YJIbTATOB 00yYEHHS 110 JUCIUTLINHE
N (MOyJ110), COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKECHHU S
peaitusyemon KOMIIEeTEHI[M I
KOMIIETEHI[HH
ONK-7 3HaTh: OCHOBHBIC MPHUHIIUAIIBI U 3aKOHBI (DU3HMKH, KX MaTeMaTHUECKOE
CrniocoGHOCTH BBIPQ)KEHUE; TPaAHMULBI TNPUMEHUMOCTH (U3NYECKUX MOZeNeH Hu
HCTI0JIB30BATh TUIIOTE3; OCHOBHBIC (PM3NYCCKUE SIBJICHUS, METOJBI X HAOIIOJACHUS U

NPUMCHATh 3HAHNA SKCMEPUMEHTAIBHOTO HCCJEI0BAHMS; OCHOBHBIE METOJbI M3MEpPEHUs
MAaTeMaTHKH, QHU3NKH (u3MYECKUX BETUYMH, NMPOCTEHIINE METObl 00pabOTKU pe3yIbTaToOB

1 €CTECTBOSHAHWA, | sxcriepMeHTa M OCHOBHBIC (DH3MUECKHE TIPUOOPHI.
XAMHU 1

MaTepHaOBEICHHS,
TEOPUHU YIIPaBIICHUA U
nH(pOpMaIMOHHBIE
TEXHOJIOTHUHU B

YMCTB:HpI/IMCHHTB 3HaHUA (I)I/ISI/IKI/I B MHHOBAIIMOHHOM ACSATEIBbHOCTH,
NpaBHUIILHO INIAHUPOBATH OKCICPUMCHT  Tak, 4TOOBI TOYHOCTh
H3MCpCHHI>i COOTBETCTBOBAJIa ITOCTaBJICHHOM LOCJIN,; yIYUThIBATh
BO3MOYKHOCTh CHCTEMATHYCCKHMX OIIMOOK U IMPUHUMATL MCPbI AJId UX
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WUHHOBAIIMOHHOM
NEATEIbHOCTHU

IIpaBUJIbHBIC

Baagerb:MmeTonamMu
JIeSITeIILHOCTH ;METOJaMH
¢busuke (MIaHUPOBAHUE, TOCTAHOBKA U 00pa0OTKa SKCIIEPUMEHTA).

YCTPAaHEHM;aHAJTU3UPOBATh  PE3YJIbTAThI
BBIBO/IbI;OLICHUBATH
pe3yabpTaTa;BECTH 3alMCh U3MEPEHUM U PACUETOB aKKYpaTHO, SICHO U
KpaTKo;peliaTb THUIIOBBIE 3aJauyd I10 OCHOBHBIM pasjenaM (pu3MKH,
HCIIOJB3YSl METO/IbI MATEMAaTUYECKOIO aHAIU3A.

¢du3nveckoro
IKCTIEPUMEHTAIIEHOTO

TOYHOCTb

aHajJIn3a

B

SKCIICpUMCHTAa U [JCJIAaTh
OKOHYAaTCJIIbHOI'O

WHHOBAILIMOHHON
HUCCIIEIOBAHUS

B

4. OBIAA TPYJTOEMKOCTDH JUCIUIIJINHBI

4.1.00beM IMCHMILIHHBI B 32a4eTHBIX equHunax (scero) — 12 3E.

4.2.00beM THCIHUIIHHBI 10 BUAAM y4eOHOI padoTshl (B yacax):

KoummuecTBo yacos (popma 00yueHHsI—0UHAN)
Buj yueOHoii padoThl Bcero no B T.4. I10 CeMecTpam
IVIAHY 1 2 3 4
KoHnrakTHas pabora 172 72 64 36 -
00yYaroImuXxcs ¢ MPenoaaBaTeIeM
AyIUTOpHBIC 3aHATUS: -
- JCKINH 86 36 32 18 -
- CEMUHApbI U PAKTUYECKUE 52 18 16 18 -
3aHSATHS
- n1abopaTopHble padoThI, 34 18 16 - -
MPAKTUKYMBI
CamocrosTenbHas padora 152 72 44 36 -
CDOpMa TEKYIIECTO KOHTPOJIA TCCTUPOBAHNE TCCTUPOBAH | TCCTUPOBAH |TCCTUPOBAH -
3HaHUHU U KOHTPOJIA ; ue; ue; ne,
CaMOCTOATENbHOM PabOTHI: YCTHBI | YCTHBIA | YCTHBIA [KOHTp.paboT
TECTUPOBaHUE, KOHTP. paborTa, Ompoc, Omnpoc, Omnpoc, bl
KOMITOKBIYM, pebepar u p. (He KOHTP.paboT KOHTP.paOdOTKOHTP.padoT
MEHee 2 BUIOB) b b b
Kypcosas pabota - - - - -
Buasl npomexxyTouHOM 108 36 36 36
aTTecTaluu (3K3aMeH, 3a4eT) (ax3ameH) | (3kx3aMeH | (3Kk3aMeH | (3K3aMeH
) ) )
Bcero yacoB no qucuuniInHe 432 180 144 108 -

4.3.Coneprkanue TUCHUILINHBI (MoayJsi).Pacnipenesienne 4acoB mo reMam H BHJIaM
y4eOHoi1 padoThI:

®opma 00yueHus — ouHas

Bujabl yueOHBIX 3aHSATHI

AyIuTOpHBIE 3aHATHS ®opma
3aHATHA B
NpaKTH- | Jadopa- CamocTo-| TeKyuero
HazBanmue pa3snesioB u Tem | Beero HHTEPAK-
yecKkHe | TOpHbIE . |fiTeJbHAasi| KOHTPOJIA
JIEKIUH THBHOM N
3aHATHS, |PadoThI,I bopme pabotra | 3HaHUWIA
CeMHHA- | paKkTH-

Dopma A
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PhbI KYMBI
1. Mexanunka 37,5 10 5 45 - 18 KOHTP-P§6;
YCTHBIN
ompoc
2. MonekynspHas 34,5 8 4 45 - 18 KOHTpp'clﬁ;
¢buzuka YCTHbIH
ompoc
3. OcHOBEI 37,5 10 5 4,5 - 18 KOHTP.pab;
TEPMOIMHAMUKHU YCTHBIH
ompoc
4. MexaHu4ecKkue 34,5 8 4 4,5 - 18 KOHT.pab;
KO0JIeOAHMS U BOJIHBI YCTHBIH
ompoc
DK3amen no oucyuniume 36
5. DyeKTpuYecKoe moJie 25 6 3 3 - 8 KOHTP.pab;
YCTHBII
omnpoc
6. DIEeKTpUYECKHI TOK 29 7 4 4 - 9 KOHTP.pao;
YCTHBII
omnpoc
7. Maruerusm 26 6 3 3 - 9 KOHTp.pao;
YCTHBII
OTIpocC
8. DnekTpomMarHuTHOE 26 7 3 3 - 9 KOHTp.pao;
oJIe, YCTHBIN
3JIEKTPOMArHUTHBIE onpoc
BOJIHBI
9. OcHoOBBI 26 6 3 3 - 9 KOHTp.pap;
doromeTpuH, YCTHBIH
reOMETPUYECKast onpoc
ONTHKA, OCHOBBI
BOJTHOBOM OTNITHKH
DK3amen no OUCYUnIuHe 36
10.KBanroBas npupoja 14 3 4 - - 7 KOHTP.pad.
W3ITyYCHUS
11. AToMHBIE CIIEKTPHI, 13 3 3 - - 7 KOHTD.pab.
MOJICIIH aToMa
12.OcHOBBI KBaHTOBOI 18 6 4 - - 8 KOHTp.pab.
buzuku
13. AtomHas ¢usuka 13 3 3 - - 7 KOHTp.pab.
14. SAnepHas ¢pusuka 14 3 4 - - 7 KOHTp.pao.
DK3amen no OUCYuUnIuHe 36
WTOIO: 432 | 8 | 52 | 34 | - | 182 | -

5. COAEP’KAHUE JUCHUILIMHBI (MOLYJIS)

Tema 1.Mexanuka
Cuctembl otcuera. IloHsTHS O mnpocTpaHcTBE U BpeMeHU. KuHemarnka MNpou3BOJBHOTO
nBWKeHUs. CKOpOCTh M YCKOPEHHE IPOM3BOJIBHOIO JBM)KEHMs. [[MHaMuKa MarepuanbHOMI
TOYKH, TOCTYNATEIbHOTO M  BpALATEIbHOTO JIBMXKEHHS TBepjaoro Tena. JluHamuka
BpAIllaTEeJIbHOTO JIBUKEHUSI MaTepuaibHOM TOuku. 3akoHbl HbroToHa. Macca. Cuia. Ummyiibc.
Oneprus. Mexanudeckas pabora. MomHocTh. KuHeTnyeckas W TMOTCHIMATbHAS SHEPTHUS.
3akoHbl coxpaHeHus. KoHcepBaTMBHBIE W JUCCUIATUBHBIE CHJIBL. 3aKOH COXpaHEHUs
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MEXaHUYECKOM SHepruu. 3aKOH COXPaHEHUs IOJHOW »HHEpruu. AOCOIIOTHO YHpPYTHid U
Heynpyruil yaapsl. Heunepumanbhbele cucremsl oTcuera. Cuibl uHepuuu. MHepruanbHble
cucteMbl. MexXxaHWUYeCKUH MPUHIMNI OTHOCcHTEeNnbHOCTU. [IpeoOpazoBanusi ['anmnes. Teopema
CJIO’KEHUS] CKOPOCTEH.

Tema 2.Mouiekyasipaas gusnka
[IpemmMer © MeTOABI  MOJEKYJISpHOW  (u3uku. TepMoAMHAMHYECKHE COCTOSIHHSI U
TEPMOJIMHAMUYECKHE TapaMeTpbl. OKCIIEPUMEHTAJIbHBIE Ta30Bbl€ 3aKOHBL. Y PaBHEHUE
COCTOSIHUSL MJeanbHOro ra3a. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KUHETUUECKON Teopuu
uaeanbHoro rasza. Pacnpenenenue MakcBemna yucina MoOJIeKyJl o ckopocTsaMm. CpenHsis aivHa
cBoOoOIHOTO TIpobera. PeanpHbie Ta3bl, KUJIKOCTH, TBEPABIC TEIA.

Tema 3.OcHOBBI TePMOAUHAMUKH
MKT. Wpeanwueiii ra3. Cremenu cBoOoabl. BHyTpenHsisi sHeprusi rasza. IlepBoe Hawano
TepMonuHamMuKH. Paborta raza mpum m3MeHeHMH ero obOwvema. TemmoemkocTh. Ilpumenenme
NEpBOTO Hayaja TEPMOJMHAMHMKMA K H30IpoleccaM. OHTponusa. TemnysoBble MAalIUHBI.
Huxmnueckue mnponeccel. Huxn Kapuo. Brtopoe Hawano tepmonunamuku. OOpatumbie
npouecchl. CUiibl U MOTEHIMAIbHAS YHEPTUs MEKMOJIEKYJISIPHBIX B3aUMOJCHCTBUNA. Y paBHEHUE
Ban-nep-Baasnbca.

Tema 4.KoJsie0aHust 1 BOJTHBI
['apmonnueckue  koneOaHusa. YpaBHEHHE TapMOHHUYECKUX  KosebaHuil. ['paduueckoe
M300paKeHHEe TapMOHMYECKOTO KOJIe0aTeNbHOrO JIBUKEHUS. OHEpPruss TapMOHHYECKOTO
KOJIe0aTeNbHOTO JIBIJKEHUS MaTepuaibHOW TOYKU. [apMoHWYeckuil ocuuuisatop. Bumsl
MasTHUKOB. CJIO)K€HHE TapMOHHYECKUX Kojebanuil. durypsl Jluccaxy, Ouenus. 3aryxaromue
Konebanus. BoiHykaeHHble konebanus. PezoHanc. Ympyrue BomHBL MexaHH3M BOJHOBOTO
JBUKEHUS. Y paBHEHHE OeryIiel BOIHBI.

Tema 5.97exkTpuyeckoe noJe.
3akoH Kynona. HanpskeHHOCTb M MOTEHIMAN JIEKTPUUECKOTO MMOJIsA, JTUHUN HANPSKEHHOCTH.
IIpuHIMI cynepno3uuun 3IeKTpudeckux nojei. Teopema ['aycca juist BEKTOpa HaNpsKEHHOCTH
anekTpuyeckoro mnois. Pabora cun snexTpoctaTHueckoro moiis. CBs3b HANpsHYKEHHOCTH U
MOTEHIMAJIA, SKBUIIOTEHIIMAIbHBIEC TOBEPXHOCTH.
[lonsgpusanus OHUOIEKTPUKOB. BHIBI IUAIEKTPUKOB, CETHETODJIEKTPUKH, IbE30DJIEKTPUKH.
Bexrop nospusanuu. MHAyKIUSA 3JIEKTpAYECKOro Mmouist. JIudjieKTpudeckas MpOHUIAEMOCTh U
BOCIIPUUMYHMBOCTB. Teopema ['aycca i HanpspKEHHOCTH AJIEKTpUudecKoro nosts. Ilpenomiienue
JIMHUH 3JIEKTPUYECKOT0 TOJI Ha TPAHMIIE pa3/iena ABYX JUAIEKTPUKOB.
ITpoBOAHMKH BO BHELIHEM 3JIEKTpHUECKOM noje. KoHaeHcaropsl, coeAMHEHNE KOHAEHCATOPOB.
OHeprusi CUCTEMBI 3apsI0B. DHEPIus 3apsKEHHOTO IPOBOJHUKA U 3apsDKEHHOTO0 KOHIEHCATOopa.
OHeprus MEKTPUYECKOTO OIS,

Tema 6. D1eKTPpUYECKHUI TOK.

Onektpuueckuii Tok. Cunma um twiotHocth Toka. DJIC. 3akon Owma (misi OZHOPOAHOTO U
HEOJJHOPOAHOTO yyacTka Iemnu), 3akoH Oma B auddepenunanshoit popme. ConpoTUBICHHE.
3akoH J[xoyns-Jlenna. Coennnenue pesuctopoB. MoniHocts Toka u KIIJ[ ncrounuka. Ilpasuiia
Kupxrodga.

[TpoBOTHUKY, U30IATOPHI M TIOJYIPOBOJHUKH — OCHOBBI 30HHOM Teopuu. Dddekt Xomma. p-n-
IIEPEX0]] B OJYNPOBOIHUKAX.

Tox B anexTposuTax (3JaeKTposin3, 3akoH Dapanes). Tok B razax (BUABI Ta30BOTO pa3psia).
IlepemeHnHbIN TOK. Pe3oHaHC TOKOB. MOIIIHOCTE B LI€NN IEPEMEHHOTO TOKA.
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Dnekrpudeckue Konebanus (CBOOOIHBIC, 3aTyXalONUe U BBIHYKICHHBIC).

Tema 7.Maruerusm.
B3aumopneictBue TOkoB. MarnutHoe 1none. MarHuTHas HMHOYKOMS, JUMHUM MarHUTHON
uHAyKuMK. 3akoH buo-Casapa. Lupkynsanus BekTopa MarHuTHoW uHaykuuu. Ilone conenounna.
Marneruku, ¢eppomarnetusM. HamaruuyeHHocTs. HanpspkeHHOCTP MarHUTHOTO — IOJIS.
[Mupkynsauus BeKTOpa HAIPsHKEHHOCTH MAarHUTHOroO nosis. IIpenomieHue JMHUNA MarHUTHOR
MHAYKIWH HA TPaHUIIEC pa3Jiella AByX MarHeTUKOB.
Cuna Amnepa. Cupa Jlopenua. B3aumoneiictBue aByx TokoB. KOHTYyp ¢ TOKOM B MarHUTHOM
ToJIe.
SABnenue anexrpoMarHuTHON MHAyKuuMu. DJC muayknuu. MHayktuBHOCTH. CaMOMHAYKLMSL.
B3aumnas nnnykuus. Tokn 3aMbIKaHUS M pa3MbIKaHUS LEIIN.
JIBuKeHue 3apsyKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE.

Tema 8.3J’[€KTPOM3FHI/ITHO€ moJie, 3JCKTPOMArHuTHbIC BOJIHBI.

BuxpeBoe anexrtpuueckoe mnose. Tok cmenieHus. DJIEKTPOMArHUTHOE IoJjie. YpaBHEHUs
MakcBemia. BonnoBoe ypaBHenue. Ilnockas sjaexkTpoMarHuTHas BOJHA. DHEPrUs U UMITYJIBC
ANIEKTPOMATHUTHOTO TTIOJIS.

Tema 9. OcHoBbI poTOMeTpHH. 3aKOHBI reOMeTPpUYECKOH oNTHKH. OCHOBBI BOJIHOBOM
ONTHKH.
CsetoBoil noToK. OTOMETPUUECKNE BETUYNHBI U €AMHUIIBI.
[Mpunuun ®epma. 3akoHbl OTpaxeHHss W mnpenomseHus. [Ipenomnenue Ha cdepuueckoin
nosepxHocTu. Cdepuueckre 3epkajia U TOHKHE JUH3BL. [IpuMepsl mocTpoeHus u3o0pakeHuil B
TOHKHUX JIMH3aX.
Untepdepenmuss ceera. OmbiT HOnra. [lomockl paBHON TONIIUHBI M PaBHOTO HaKJIOHA.
Hudpakmus cera. Hudpakuus @Dpenens, meron 3o Dpenens. Hudpaxnus Opaynrodepa.
[Tonspuzanus. Jucnepcus, 3aBUCUMOCTB OKA3aTeNs IPEIOMIIEHUS OT YaCTOTHI.

Tema 10.KBanTOBasi npupoaa U3ay4eHHus.
TennoBoe uznyuenue. 3akon Kupxroda. 3akonsl Credana-bonpiiMana u cmemienus Buna.
®opmynsl Panes-/xuHca 1 BuHa 111 CIEKTPaIbHOW IUIOTHOCTU SHEPreTUYECKOW CBETUMOCTH.
Y®-karactpoda. Kpantel Ilnanka u dopmyna Ilmanka. Buemnuit dotodddexr. 3axkoHbI
CroneroBa. YpaBHeHHe DWHINTeHHA Ans BHemHero ¢orodddexkra.Macca u ummyibc (HoToHa.
Opdext KomnrTona. EnvHCTBO KOPIYCKYJISPHBIX M BOJHOBBIX CBOMCTB 3JEKTPOMAarHUTHOTO
U3IIy4YEeHHUS.

Tema 11.AToMHbIe crieKTpbl. Moaean atoma.

Mopenu atroma Tomcona u Pezepdopma. Paccessaue Pesepdopmaa. [lnanerapnas mozensb
aTtoMa u e€ HepocTaTku.CriekTp Bopopoaa. CnekTpaiabHble TMHUM U cepu.AToM bopa. YcioBue
kBaHToBaHus bopa. [loctynarel bopa. DHepreTnueckuii CieKTp BOAOPOIONOA0OHOTO aToMa.

Tema 12. KBantoBasi pusuka.
KopnyckynsipHO-BOTHOBOW Ayanu3M CBOMCTB BemiecTBa. Bonnbsl Jle bpoilns. DkcnepuMeHTsl,
JIOKA3bIBAIOIIME  KOPIYCKYJISIPHO-BOJIHOBOM  Jyanu3M  CcBOMcTBa  4acTUIl.COOTHOILICHHE
HeomnpenenéHHocTed u ero cMeicia.BonHoBas ¢yHkims, e€ cBoiicTBa M €€ CTaTUCTUYECKUI
cMbica. [lpuHuun coorBercTBus. ['amumnbToHuaH. YpaBHenue lllpeaunrepa: crammoHapHoe H
BpeMeHHOe. YacTuiia B 0IHOMEPHOI MIPSIMOYTOJIbHON MOTEHIMAIBHON sMe. 3aiada 0 4acTULE B
OCCKOHEYHO TIyOOKOW MPSIMOYTOJBHON IOTEHIIMATBHOW SME, SHEPreTHYECKUH CIIEKTp 3TOU
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YAaCTUIIBI M BEPOSTHOCTh €€ HAXOXKJICHUS B Pa3HBIX 4acTsIX sMblLIloTeHIMaNbHBIE SMBI U
noTeHLUalbHbIe Oapbepsl. [IpoxoxkaeHue yacTulbl Yepe NOTeHIMaIbHbIN Oapbep (Ha mpuMmepe
onHoMmepHoro Oapbepa). Koaddumment mpospaunHoctu Oapbepa.JIuHEHHBI TapMOHUYECKUN
OCLUMJUIITOP B KBaHTOBOW MexaHuke.MomeHT wummysibca. CoOCTBEHHbIE 3HAYEHUS U
coOcTBeHHBbIe (DyHKIIMKU MoMeHTa umnyibca.CrnuH. Omnepatop cnimHa. CoOCTBEHHBIC 3HAYCHUS
onepatopa cnuHa. [lonHblil MexaHnuecKuii MOMEHT YacTUllbl. DepMHOHBI U OO30HBI.

Tema 13.ATomHas pusuka.
AToM BOJOpOJa B KBaHTOBOM MexaHuke. YpaBHeHue Lllpeaunrepa st aroma Bopopoza.
KBaHnTOBBIE 4YMCIa M UX CMbICI. BonHOBbIE (GYHKIMHM M 3HEPreTMYECKHM CHEKTp aroMa
BOOOpOaA. TO)KI[CCTBGHHOCTL JaCTHLl, NOPUHOUII HEPA3JINIYUMOCTU OAHWHAKOBBIX YaCTHUII.
[Tpuniun Ilaynu. 3anogHeHHE HHEPreTUUECKUX YPOBHEHM (SJIEKTPOHHBIX O0OJOYEK) B aToMe.
Ilepnonnueckas cucrema 3jeMeHTOB MennaeneeBa. MOJIEKyJIbl: BUIbl XUMUYECKOH CBS3H,
BaJICHTHOCTb, TEPMBI, MYJIbTUIUIETHOCTb. MOJIEKYJIApHBIE CLIEKTPBI.

Tema 14.5SInepuas pusuka.
Mogenu crpoenus snpa atoma. Hykionsl. SlnepHsie cuibl U uX cBoiicTBa. M3oTombl. DHeprus
cBs3M U JedekT macchl. PaanoakTUBHOCTh. 3aKOH paJuoakTUBHOrO pacnaaa. llepuon
nojypacmaaa. AKTUBHOCTb H30Toma. SnepHbie peakunu. Anbga- n 6era-pacrma.

JIeKIIMOHHBIN KypC TMPEANoiaraeT CHCTEMaTU3HpPOBAHHOE H3JI0KEHHE OCHOBHBIX
BOIIPOCOB Y4YEOHOW JUCHUIUIMHBI W JOJDKEH J1aBaTh HauOoNbIHMi o0beM HHGOpMAIMU U
obOecrieunBath Oojee TIyOOKOe MOHMMAaHUE Y4eOHBIX BOMPOCOB MPU 3HAYUTEIHLHO MEHBIIMX
3aTparax BPEMEHHU, YeM 3TO TpeOyeTcsi OOJBIIMHCTBY CTYJACHTOB Ha CAMOCTOSTEIILHOE U3yUeHUE
Marepuana.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHSATUI

Tema 1. Mexanuka

dopma NpoBeACHUS — CEMHUHAp.

Pemenue 3amad no pasznenam:

- KWHEMAaTHKa MOCTYNATEIbHOTO U BPaIlaTeIbHOTO JBUKEHUE;

- BTOpo# 3ak0oH HproTOHA;

- 3aKOHBI COXPaHEHUsI UMITYJIbCA U SHEPTHH;

- MOMEHT UHEPIIUH, OCHOBHOE YPaBHEHHUS BPAIATEILHOTO JBHUKCHUSI.
Tema 2.MouekyaspHas puznka

dopma MpoBEACHUSA — CEMHUHAP.

Pemrenue 3aau o paszzaenam:

- MKT, 6apomeTrpuueckas hopmyia;

- pactipeaenenne MakcBesia.

Tema 3.0cHOBBI TEPMOAUHAMHUKH

dopma NMpoBeACHUS — CEMHUHAp.

Pemenue 3amad no pasznenam:

- U30mpolecchl, ypaBHeHue MenieneeBa-Kianelipona;

- paboTa npu pacUIMpeHnu Ta3a, BHYyTPEHHSA SHEPTrus, IepBOE HaYaI0 TEPMOJIUHAMUKH;
- TEIIOEMKOCTb, SHTPOIIUS, BTOPOE HAYaJI0 TEPMOAMHAMUKH, LIUKIIbL;
- peasibHbIC ra3bl, ypaBHeHUEe Ban-nep-Baanbca.

Tema 4.Kosie0anus 1 BOJTHBI

dopma POBEICHUS — CEMUHAP.
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Pewmenue 3amau o paszaenam:
- YpaBHEHHE T'apMOHUYECKHUX KojeOaHMi, 3aTyXarollue KoJIeOaHUs, BBIHYXIECHHBIE
KoJieOaHusl, pe30HAHC;
- clloXkeHue KoseOanuid, hurypsl Jluccaxy;
- BOJIHBI, ypaBHEHHUE OeryIeil BOJIHBI.
Tema 5.9neKkTpUYecKoe moJie
dopma poBEACHUSA — CEMHUHAP.
Pemenue 3anay no pasnenam:
- 3aKoH KyJioHa, npuHLIKI CYTIEpIO3ULINY;
- TeopeMa ['aycca uist 2JIEKTPUUYECKOTO TOJIS;
- MKOCTb, KOH/IEHCATOPBI, SHEPTHS JIEKTPUUECKOTO OIS
- TPAaHUYHBIE YCIOBUS HA IPAHULIE Pa3zeiia IBYX IUNIEKTPUKOB.
Tema 6. DiekTpUYECKHUI TOK
®dopma npoBEIECHUS — CEMHUHAP.
Pemrenne 3amau o paszaenam:
- 3akoH Oma, coeiMHEeHe pe3ucTopoB; npasmia Kupxroda,
- 3ak0H Jlxoyns-JleHua;
- IEPEMEHHBIN TOK;
Tema 7.Marnerusm
®dopma npoBEECHUS — CEMHUHAP.
Pemrenne 3amau o paszaenam:
- 3ak0oH buo-CaBapa, cuiia Amnepa;
- 3akoH MDapaes 11 ANEKTPOMarHuTHOM WHIYKIIHH;
- CAMOMHYKLIHS; TOKU 3aMbIKaHUS M pa3MbIKaHUs LENH;
- TEOPEMBI O IIUPKYJISLUH JIJIs1 BEKTOPOB MAarHUTHOW MHAYKIMH U HAIPSKEHHOCTH;
- RLC-koHTYD.
Tema 8.J1eKTpOMAarHUTHOE 10J1€, 3JIEKTPOMATHUTHbIE BOJIHbBI
®dopma npoBEIEHNS — CEMHUHAP.
Pemrenne 3ama4 o paszaenam:
- ypaBHeHHsI MakcBeia,
- OMB.
Tema 9. OcnHoBbl ¢oromerpun. 3aKOHbI reoMeTrpu4eckoil onTuku. OCHOBBI
BOJIHOBOM ONITHKH
®dopma npoBeIEHNS — CEMHUHAP.
Pemenue 3amad no pasznenam:
- TOHKHUE JINH3bI, 3aKOHBI TEOMETPUUECKOM ONTUKH;
- OCHOBBI (JOTOMETPUH.
- uaTep¢epenius B onbiTe KOHra; naTepdepeHus B TOHKUX MIIEHKaX, Koibla HeloToHa;
- 30HbI Ppenens;
- TUdpakiys Ha HeJNd U Ha TU(PaKIIMOHHON peréTKe;
- IUcrnepcus cBeTa
Tema 10.KBanTOBasi NpUpPOAa U3TyYeHHSA
dopma MpoBEACHUSA — CEMHUHAP.
Pemenue 3anay no pasznenam:
-TeryIoBoe u3inyuyeHue, popmyna [lnanka;
- potoapdexr;
- 3¢ pext KoMnToHa, CBA3b KOPIYCKYJISIPHBIX M BOJIHOBBIX CBOMCTB U3ITy4YEHUS.
Tema 11.ATomMHBIE cieKTPbl. Moaeaun atoma
dopma POBEICHUS — CEMUHAP.
Pewenue 3anau o pasaenam:
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- atoM bopa, ciekTpbl BOAOPOAONOJOOHBIX aTOMOB;

- IMHUH, CEPUHU U NIEPEXO/Ibl B TOMHBIX CHEKTpaX.

Tema 12 KBantoBas ¢pusuka

dopma npoBeIeHUs] — CEMUHAPp.

Pewenue 3anau 1o pasaenam:

- nyiuHa BosiHbI Jle bpoiiis;

- IPUHLHUII HEONPEIECIEHHOCTH;

- BOJIHOBasI (PyHKIMS, €€ CBOMCTBA U CTATUCTUYECKUH CMBICIL.

-ypaBHeHue lllpenuHrepa, yacTUIbl B NOTEHUHUAIBHBIX SIMaX, MPOXOXKIECHHUE YaCTHI]
yepe3 NOTeHIUaIbHBIN 6apbep.

Tema 13.AToMHas ¢u3uKa

dopma npoBeIeHUs] — CEMUHAPp.

Pemenne 3amau o pasnenam:

- OpOUTAIbHBIII MOMEHT UMITYJIbCA, CIIUH U MOJIHbBIM MEXaHUYECKUH MOMEHT;
-3aII0JIHEHUE AJIEKTPOHHBIX O0o0JoueKk B arome, npuHuun Ilaynu; paspeméHHble U
3arpenEHHbIe IePEeX0bl; TEPMBI.

Tema 14 SInepnas ¢pusuka

dopma npoBeIeHUs] — CEMUHAPp.

Pemenne 3amau o paspenam:

- e(eKT Macchl U SHEPIHsl CBA3H;

- 3aKOH Pa/IM0AKTUBHOI'O pacnajia;

- i7lepHble peakuy; aabda-, 0eTa- 1 raMMa-u3IydeHue.

[IpakTuyeckue  (CeMUHApCKUE  3aHATH)  MPEACTABISAIOT  COOOM  JIeTaln3aluio
JEKIIMOHHOTO TEOPETHYECKOr0 MaTepualia, IpPOBOAATCS B LENAX 3aKpEIUICHHs Kypca H
OXBaTBIBAIOT BCE OCHOBHBIE Pa3JIEIbl.

OcHoBHOH (hopMOI IPOBEACHUSI CEMUHAPOB U MPAKTUUECKUX 3aHATUHN SBJISETCS pelIeHNe
3agad. B oOs3aHHOCTM mpenojaBaTens BXOAAT: OKa3aHHE METOJUYECKOM TIOMOIIM U
KOHCYJIbTUPOBAHHE CTYAECHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha NPAKTUYECKUX 3aHITHUSIX OLIEHUBAETCS IO CIEIYIOIINM KPUTEPHSIM:

e pelIcHHe 3a1a4 y JOCKH,;
® CaMOCTOSITEIbHOE pEIIeHHUE 3a/1a4 BO BPEMsI KOHTPOJIbHBIX paboT.

7. JIABOPATOPHBIE PABOTDI, IIPAKTUKYMbI

Tema 1. Mexanuka

®dopma npoBeeHUs — J1abopaToOpHBIC PaOOTHI.

3ansartue 1.

JlaGopaTtopHast pabota «/3yueHne 3aKOHOB paBHOYCKOPEHHOTO JIBHKCHUS.

Bonpocsl mo Teme (17151 00CYXJI€HHsI HA 3aHATHUH, JUISI CAMOCTOSATEIBHOTO U3YUYEHU).

1. MarepuansHas Touka. Mexannueckoe asmxenue. Cucrema orcuera. [loctynarensHoe
JBUXKEHNE. PaBHOMEPHOE IBUJKEHUE, PABHOYCKOPEHHOE M PABHO3aMEJIEHHOE IBUKECHHUE.
Tpaexropus. Pagnyc-Bektop. IIpoliieHHslil myTs. BekTop nepemenienusl.

2. MraoBeHHas cKOpocTb. CpeqHss CKOPOCTh. Y CKOPEHHUE.

3. 3akonsl Herorona. Cuna TpeHus.

3aunsrtue 2.

JlaboparopHas paboTa «/3ydyeHre 3aKOHOB BpalllaTEIbHOTO ABMKEHUSY.

Bonpocsl mo Teme (17151 00CYXJICHHSI HA 3aHATHUH, JUISI CAMOCTOSATEIBHOTO U3YUYEHU).

1. Bektop yrioBoi CKOpOCTH. YTJIOBO€ ycKopeHHe. CBs3b YIVIOBOM M JIMHEMHOW CKOpPOCTH,
CBSI3b JINHEHHOTO U YTJIOBOI'O YCKOPEHUS.

2. Teopema I'tolirenca-1lItelinepa. OCHOBHOE ypaBHEHUE JUHAMHUKH BPAIATEIbHOTO JBHKEHUS
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(oOmIuMii 1 YaCTHBIN BHJT). 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCa. 3aKOH U3MEHEHHSI MOMEHTA
uMIyJibca cucreMbl. Kunetnueckas sHeprusi BpalaTeIbHOTO ABHKEHUS.

3ausrtue 3

JlaGopaTopHas pabota «MasTHUK MakcBeiay.

Bomnpocel mo TeMe (J171s1 00CYkKICHHS Ha 3aHATUH, ISl CAMOCTOSTEILHOTO U3YUCHUS).

1. AGcomoTHO TBepaoe Teno. Bpamarensnoe nmwxkenne. Ock BpamieHus. LleHTp macc TBEpAOTO
TeJa U CUCTEMbl MaTepUATBHBIX TOYeK. MOMEHT cuiibl. MOMEHT UMMyJibca. MOMEHT MHEPIIHH.
®dopmysia MOMEHTa UHEPLIUH.

Tema 2.MousekyJisipHasi pu3uKa

®dopma npoBeieHUs — 1abopaTOpHbIE padOTHI.

3ausrue 1.

JlaboparopHas pabota «CTaTUCTHUECKHE paclpeiesieHUs] B MOJIEKYISIPHOU (pU3UKe).

Bomnpocel mo TeMe (117151 00CYXI€HHS Ha 3aHATUHU, JISI CAMOCTOSITEIILHOTO U3YUCHHUS ).

1. OcHoBBI TeOpUH BeposiTHOCTU. Pacnipenenenne MakcBenia 1 ero CBONCTBA.

Tema 3.OcHOBBI TePMOAUHAMUKH

®opma npoBeeHUs — TadopaTOpHbIE PadOTHI.

3ausrue 1.

JlaboparopHas paboTa «OnpeaeneHre OTHOIMICHUS MOJIAPHBIX TETNIOEMKOCTEH T'a30By.

Bonpocsl mo Teme (17151 00CYKISHMS HAa 3aHITUH, JJI1 CAMOCTOSITEIbHOTO U3yUEHUs).

1. TemioeMKOCTb Tea, MOJIIpHAs U YelbHas TEINIOEMKOCTb. TerIoéMKOCTh B pa3TUYHbIX
u3onpoueccax. CoorHomenue Maiiepa.

2. AnunabatHslii ipotiecc u ero cBoiicTBa. [lokazarens aanabaTsl U €ro CBsI3b C YUCIIOM CTETICHEH
cBO0OOBI MOJIEKYJI HJEAIBHOTO Ta3a.

3aunsrtue 2.

JlaGopaTopHast pabotra «M3yueHue B3aMMOCBSA3M MEXAY JaBIECHHEM W OOBEMOM rasa IMpu
MOCTOSIHHOM TeMIIepaType».

Bonpocsl mo Teme (17151 00CYKISHHS HA 3aHITUH, JJIS1 CAMOCTOSITEIEHOTO U3yUeHUs).

1. Temnora, BHYTpeHHss »Hepruss u pabora raza mnpu pacmupenuu. [lepBoe Hauano
tepmoanHamMuku. [lepBoe Havamo TepMOAMHAMUKH B U30IPOIIECCAX.

3ansartue 3.

JlaboparopHas paboTa «3yueHne n30XOpHOTO MpoLeccay.

Bonpocs! o Teme (17151 00CY>KICHHS HA 3aHITUH, IS CAMOCTOSITEIEHOTO U3yUeHUs).

1. M3omporiecchl: H30TEPMHUUECKUH, N30XOPHBIN, n300apHbIil. PaboTa 1 M13MEeHEeHNE SHEPTHH BO
BCEX M30IIPOLIECCaX.

Tema 4.KoJsie0aHus 1 BOJIHBI

dopma npoBeeHUS — Ta00paTOpPHBIE PaOOTHI.

3ansTue 1.

JlaboparopHas pabota «OmnpeneneHne YyCKOPEHUS CBOOOJHOTO TMAAeHUS C IOMOIIBIO
MaTEMaTUYECKOTO MAsITHUKA.

Bonpocsl mo Teme (17151 0OCYKACHHS HAa 3aHSATUU, TSI CAMOCTOSITETEHOTO U3yUYeHUS).

1. Konebanus. ['apmonndeckue konebanusi. AMIIUTY1a, iepuo, $hasza, HauanbHas (dasa,
yacToTa. BeiHyXIeHHBIE U CBOOOIHBIE KoNiebanus. Pe3oHaHc.

Tema 5.9jekTpUYecKoe moJie

dopma npoBeieHUS — Ta00OpaTOpHBIE PaOOTHI.

3ansaTue 1.

JlaboparopHass pabora «IDKCHEPUMEHTAIBHOE OMpEICIICHUE pacIpeeeHus HampsHKEHHOCTH
AIEKTPUYECKOTO OS] CHCTEMBI ANEKTPUUECKUX 3aPSI0BY.

Bonpochl mo Teme (17151 OOCYKACHHS Ha 3aHITUU, ISl CAMOCTOSITETLHOTO MU3yUYeHUS).

1. Toueunsii 3apsin. I[lpoOuwri 3apsna. 3akon Kynona. HanpsokeHHOCTP W TOTEHIHAT
ANEKTPUUECKOTO MOJISA, TMHUU HAPSHKEHHOCTH.
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2. llpuHunun cyneprno3uuuu 3nekTpuueckux nonedl. Teopema I'aycca pans  BekTopa
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

3. PabGora cun osnekrpocratuyeckoro mois. CBsA3b HANPsHKEHHOCTH W NOTEHIMANA,
SKBUITOTEHIIMAIbHBIE IOBEPXHOCTH.

Tema 6. DneKTpUYECKHUI TOK

®dopma npoBeieHUs — 1abopaTOpHbIE padOTHI.

3ausrue 1.

JlabopaTtopHas padora «IIpaBuna Kurpxroday.

Bonpoce! mo Teme (17151 00CYKIAEHMS HA 3aHITUH, JJI1 CAMOCTOSITEIbHOTO U3yUEHUs).

1. DnekTpudeckas 1enb. Y3el, BETBb U KOHTYP 3JiekTpruueckoi renu. [Ipasuna Kupxroda.
3ausnrtue 2.

JlaboparopHas paboTa «3MepeHre CONpOTUBICHUS C TOMOIIbIO MOCTa TIOCTOSTHHOT'O TOKAaY.
Bomnpockl o TeMe (117151 00CYXKI€HHS Ha 3aHATUU, IJISI CAMOCTOSTEIILHOTO U3YUCHUS).

1. Dnektpuueckuii Tok. Cuna u mnotHocth Toka. Hampspkenune. DJIC. 3akon Owma (mms
OJIHOPOJAHOIO W HEOJHOPOAHOIO YydYacTKa LeNnu, Ui TMOJHOM uenu), 3akoH Oma B
nuddepernuanbHon hopme.

2. ConpotuBieHue. YaenpHoe corporupieHue. dusmueckass HpUpojia CONPOTUBICHUS B
Metauiax. 3akoH Jxoynsa-Jlenna. CoenrHeHNE pe3UCTOPOB.

Tema 7.Marnerusm

®opma npoBeeHUs — 1adopaTOpHbIE PadOTHI.

3ausrue 1.

JlaboparopHas pabota «Onpenenenrne TOpU30HTATBLHONW COCTABISIONICH UHIYKIIMH MarHUTHOTO
OJISL 3EMITH.

Bonpocs! o Teme (17151 00CY>KICHHS HAa 3aHITUH, IS CAMOCTOSITEIEHOTO U3yUeHUs).

1. 3akon Awmmepa. MarautHas WHAYKIUSA, JUHAM MAarHUTHOW WHAYKIWU. [IpuHIMn
CYNEPIIO3UIMH JJI1 MarHUTHBIX nosei. 3akoH buo-Casapa-Jlannacca.

2. Teopema 0 UUPKYJISIMU [JI1 BEKTOpa MArHUTHOM WHAYKIUH. MarHutHas WHIYKIUS
0ECKOHEUHOT0 MPSIMOT0 MPOBOIHUKA C TOKOM.

3. MoMeHT, 1eHCTBYIOIIMI Ha KOHTYP C TOKOM B MArHUTHOM I10JIe. MarHUTHBI MOMEHT.

Tema 8.91eKTPOMArHUTHOE MO, 3JIeKTPOMATHUTHBIE BOJIHbBI

®dopma npoBeeHUs — J1abopaTopHbIC PabOTHI.

3ansaTue 1.

JlaboparopHas paboTa «IeKTpoMarHuTHeIe Kojicbanus B BLC-koHType».

Bonpocsl mo Teme (17151 00CY>KICHHS HAa 3aHITUH, IS CAMOCTOSITEIEHOTO U3yUeHUs).

1. BwmHyXaeHHBIE dnekTpudeckue Kkojebanuss B LC-xoHType. AMIUIUTYIHO-9acTOTHAS
3aBUCHUMOCTb.

2. BuxpeBoe siekTpuueckoe mosie. Tok cMemeHHs. DIIEKTPOMArHUTHOE ToJie. Y paBHEHHS
Makcsemia. BoiiHOBOe ypaBHEHHE.

Tema 9. OcHoBbl (poroMeTpuu. 3aKOHBI reoMeTpUYecKO ONTUKH. OCHOBBI BOJIHOBOM
ONTUKH

®dopma npoBeeHUs — J1abopaTOpHBIC PaOOTHI.

3ansaTue 1.

JlaboparopHas pabora «OrmpeneneHre ToKa3aTels MPEIOMIICHUS CTeKiIa C  IOMOIIBIO
MHUKPOCKOTIa».

Bonpocs! mo Teme (17151 00CYKICHHS HA 3aHITUH, JJIS1 CAMOCTOSITENILHOTO U3yUEHUs).

1. JIyu. Yerblpe r1aBHbIX 3aKkoHa reoMmerpuueckod ontuku. [Ipumrmmun ®epma. Ontudeckas
JIMHA TYyTA. AOCOMIOTHBIM W OTHOCHUTENBHBIM TOKa3aTedb MPEJOMJICHHS. [ paHUIIBI
MPUMEHUMOCTH T€OMETPUUYECKOMN ONTHUKHU.

3aunsartue 2.

JlaboparopHas pabota «@oTomeTpudeckue usmepeHus Ha ckambe OC-My.
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Bomnpocel o TeMe (J71s1 00CYkKICHHS Ha 3aHATUH, ISl CAMOCTOSITEILHOTO U3YUCHUS).
1. OcHoBHBIE (POTOMETpUYECKHE TOHATHSA, BEIMYMHBI M €IWHULBI M HX CBA3b C
SHEPreTUYECKUMHU.

JIaGopatopHbie pabOThI MPEACTABIISAIOT U3 CeOs MPOBEACHUE CTYACHTAMH SKCIIEPUMEHTOB
[0 33JaHHOM TeMaTHKe ¢ Iociexyromell o0paOOTKOM M aHaJIW30M IOJIyYEHHBIX JaHHBIX.
Kaxnas paboTa npakTMKyma TakK€ BKJIIOYAET YCTHBIM OIPOC CTYAEHTOB IO TEMaM,
HEMOCPEICTBEHHO CBA3aHHBIM C TeMaMHM J1a00paTOPHbIX PadoT.
AKTUBHOCTP Ha J1a0OpaTOpPHOM MPAKTUKYME OIICHMBAETCS IO  CIEIYIOIUM
KPUTEPHSIM:
e OTBETHI Ha BONPOCHI, IpeJIaraéMble MpernojaBaTesieM;
®  BBIINOJHEHHE KCIIEPUMEHTOB-YIIPA)KHEHUH B paMKax TeM JIabopaTOpHBIX paloT.

JlaHHBIE 3aHATHS MPOBEPSIOT CTEIEHD BJIAJICHUS TEOPETUYECKUM MaTEPUAIIOM, TIOMOTAOT
3aKPEIUTh TEOPETUYECKUE 3HAHUSA IIOCPEACTBOM WILIIOCTPALIMY HA peallbHBIX IIPUMEPAX, a
Takxke (GOPMUPYIOT HABBIKU MOATOTOBKH ¥ MTPOBEACHUS SKCIIEPUMEHTAa U 00pabOTKHU ero
JlAHHBIX.

8. TEMATUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PE®GEPATOB

KypcoBble, koHTponbHBIE pabOThl U pedepaTbl HE MPEAYCMOTPEHBI YUEOHBIM
IUTAHOM.

9. IEPEYEHbDb BOITPOCOB K 3K3AMEHY

1. MatepuanbHas Touka. Mexanuueckoe nBukeHue. Cucrema oTcuera.
IToctynarenbsHoe nBUKEeHNE. PaBHOMEpHOE NBUKEHUE, PABHOYCKOPEHHOE U
paBHO3aMmeIeHHOe aBrkeHue. Tpaekropus. Paguyc-sexrop. [IpoiineHHBIN Ty Th.
[lepemerienue (BEKTOp MepeMeLeHus).

2. MruoBeHHast ckopocTh. CpenHsisa ckopocTh. Y ckopenue. HopmanbHoe u
TaHTeHIMAIIbHOE ycKopeHue. KpuBusHa Tpackropun. Pagnyc KpuBU3HBI TPAEKTOPHUH.
PaBHOMEpHOE, paBHO3aMEUIEHHOE U PAaBHOYCKOPEHHOE JIBUKEHUE.

3. JIBM>KEHHE IO OKPY’KHOCTU. BEKTOp yIii0BOl CKOPOCTH. YTIJIOBOE YCKOPEHHUE.
CBs13b YIJIOBOM U JIMHEHHOU CKOPOCTH, CBSI3b JINHEWHOTO U YTIIOBOTO YCKOPEHUS.

4. UnepuuanbHble cucTeMbl oTcueTa. [lepBsiii, Bropoii (00muii 1 YacTHBINA BU) U
TpeTuii 3akoHbl HeroTOHA. ['pannsl mpumeHenus 3akoHoB HeroToHA.

5. Imnynbe. 3aKOH COXpAaHEHUs UMITYJIbCA. 3AKOH U3MEHEHUS UMITYJIbCa.
AOGCOIIOTHO yIIpyTUi U aOCOTIOTHO HEYNPYTHH YIapHhl.

6. Mexanuueckas padora. [lonHas Mmexanuueckas sHeprusi. Kunernueckas u
MOoTeHLIMaIbHas 3Heprusd. ['padudeckoe npencraBienue sHepruu. [loTeHanbHbIe
MBI U 6apbephl. 3aKOH COXPAHEHUS MOJIHOM MEXaHUYECKON SHEPIHH.
KoHncepBaTtuBHbIE 1 HEKOHCEPBATHUBHBIE CUIIBI (IPUMEPHI).

7. 3aKOH BCEMUPHOTO TATOTEHUs. | paBUTallMOHHBIE HANIPSYKEHHOCTD U IIOTEHIUAI,
uX cBs3b. JINHUN HANPSHKEHHOCTU TPAaBUTALMOHHOTO TOJIS (CUIIOBBIE JINHUN).
[TpuHIMI cyneprno3uuuy rpaBUTalMOHHBIX nojeil. KocMuyeckue ckopoctn.

8. HenHepumanbpHbIe CUCTEMBI OTCUETA M CHITHI HHepIHHy: cuiia Kopuosnmca,
LEHTPOOEKHAs CHUJIa, CUJIA HHEPIIMHU, CBSI3aHHAS C TIOCTYNATEIbHBIM JIBUKEHUEM C
YCKOPEHHUEM, CUJIa UHEPLIUH, CBSI3aHHAsl C HEPAaBHOMEPHBIM BpPaIaTEIbHBIM
JBUYKEHUEM.

9. AGcomoTHO TBepoe Teno. BpamarensHoe asmxenue. Ock BpamieHus. LlenTp macc
TBEPIOrO TEJIa U CUCTEMBI MATEPUAIIBHBIX TOYEK. MOMEHT criibl. MOMEHT UMITyJIbCA.
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MowmeHT nnepuuu. @opmysa MOMEHTa MHEPLUH (U1 CUCTEMBI MAaTEPUAIbHBIX TOYEK
Y HETIPEPBIBHOTO TENA).

10. Teopema I'toiirenca-1lteiinepa. OCHOBHOE ypaBHEHUE TUHAMUKU
BpalaTeIbHOIO ABMKEHU (OOILMI U YacTHBIN BU). 3aKOH COXPAaHEHHUsI MOMEHTa
HMITyJIbCa. 3aKOH U3MEHEHHUSI MOMEHTA UMITyJIbca cucTeMbl. KuHeTnueckas s3Heprust
BpAILaTEIbHOIO JBUKCHHUS.

11. Kone6anwus. ['apmonnueckue konebanus. AMIITUTY A, Iepuo, (asza, HaganbHas
¢aza, yactoTa. BelHyx1eHHbIE U CBOOOJHBIE KoJeOaHus. CBOOOAHbBIE HE3aTyXarolue
Kosebanus (ypaBHeHUE KOJIeOaHHH U ero peleHue).

12. CBobOoanbIe 3aTyxaromue Kojaebanus (ypaBHEHHE KOJICOAaHUH U €r0 PEIICHHUE).
Koadduuuent 3aryxanus. BeiHyk1eHHbIE 3aTyXatonme Koyiebanus (ypaBHEHHE
KoJIeOaHUH M €ro pelIeHne ¢ IOMOILBIO BEKTOPHBIX quarpaMm). Pezonasc.

13. Cnoxxenue koneGaHuid, MPOUCXOISIINI BIOJb OJHOTO HAIIPABIICHHSI, C
OJIMHAKOBBIMM YaCTOTaMH U Pa3HBIMH aMIUIUTYJIaMH U HaYaJIbHBIMU (a3aMH.
buenns. Cnoxenue kosiedaHu, IPOUCXOAIMIMX BO B3aUMHO MEPIEHIUKYIISIPHBIX
HaIIPaBJICHUAX C OJIMHAKOBOM YacCTOTOM.

14. Bonnbl. [IpoonbHbIe U ONEPEUHBIX BOJIHBI. Y paBHEHHE IJIOCKOW BOJHBL. [{nnHa
BOJIHBI. BOJTHOBOM BEKTOP M BOJIHOBOE YHUCIIO U €TI0 CBA3b C JUIMHOM BOJIHBL. Da3oBas
U TPYMNIIOBasi CKOPOCTH BOJIHHBI.

15. IlpeoOpazoBanus ["anwiies, MPUHIIAIT OTHOCUTEIILHOCTH I anues, 3aKoH
CJIOKEHUsI CKOpOoCTeH B Kiaccuueckoil gpusuke. [loctynarel crienuanbHONU TEOPUU
otHocuTesbHOCTH. [IpeobpazoBanus JlopeHa 1 UX npeenbHbIi Iepexos B
npeoOpaszoBanusd ["anunes. Cneactsus us npeoOpazoBanuii Jlopenna. Dueprus u
UMIIYJIbC B PEISTUBUCTCKON (hU3HKe.

16. Ilogxoasl TEpMOAMHAMUKHI U MOJIEKYJISIpPHOM (u3uku. MaeanbHblii ra3 u ero
OTINYHS OT peasibHOro. OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
Yucno creneneit cBo6o bl Teopema o0 paBHOpacpeeIeHUU SHEPTUHU 110 CTENEHIM
cBOOO/IbI HI€ANBHOTO ra3za. MakpomnapaMeTpsl (TeMiieparypa, JaBjieHue, 00beM,
IJIOTHOCTb, KOHIIEHTpaIus). Y paBHEHHE COCTOSHUS UJICAIbHOTO Ta3a.

17. PaBHOBecHOE cocTostHue. HyneBoe Hauano TepMoaMHaMUKU. PaBHOBECHBIE
nporiecchl. M3omporiecchl: H30TepMUUYECKHM, H30XOPHBIN, n300apHbId. PaboTa u
MU3MEHEHHE DHEPTUH BO BCEX U30IpoLEccax.

18. AnuabaTHbIii poriecc u ero cBoicTBa. [lokazarens aguadbaTsl U €ro CBSI3b C
YHCIIOM CTereHel cBO0O0 bl NEaIbHOI0 ra3a, a TakXKe ¢ MOJISIPHBIMHU
TEIJIOEMKOCTSIMU. Y paBHeHUE afnadarsl. PaboTa 1 n3MeHeHre BHyTPEHHEH 3Heprun
B a7rabaTHOM Ipoliecce.

19. TemioeMKOCTh TeJa, MOJISIpHASA U YIeTbHAs TENI0EMKOCTh. TermnoéMKOCTh B
pasnuuHbIX n3onpoueccax. CoorHomenue Maiiepa. [lonurponnueckuii npouecc.

20. Tennota (KOJIMYECTBO TEIUIOTHI), BHYTPEHHSISI SHEPTUs U padoTa rasa npu
pacmpenu. [lepsoe Hagano tepmoauHamuku. IlepBoe Hauano TepMOAMHAMUKY B
U30Ipoleccax.

21. Bropoe Havasno TepmouHamMuku (popmynuposku Knaysuyca, Kenbuna u ¢
TOYKH 3peHust Beunoro asuratesns). Huxn. Hukn Kapro. KITJ[ TermmoBoit MammHBL.
22. OTnnums uaeanbHOro rasa ot peanbHoro. Ommuus rasa Ban-nep-Baanbsca ot
peasibHOTO. YpaBHEHUS COCTOSIHUS HJIealbHOIO ra3a u raza Ban-nep-Baanbca.
N3orepma raza Ban-nep-Baanbca. Jlnarpamma coctossHuil. AHOMaIbHBIE COCTOSIHUS
(mepeoxJTaKIeHHBIHN Tap U Meperperas KUuIKOCTh).

23. OuTponus. CBs3b 3HTPOIINHU C TEIIOTON. DHTPONHUS B PA3JIUYHBIX NIPOLIECCAX.
N3osuTpOnmMiiHbIN nponiecc. Bropoe Hauano TepMOAMHAMUKY B SHTPONHITHOMN
(bopmynaHpOBKe.
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24. OcHoBBI TEOpUH BepOSITHOCTH. Pacripenenenre MakcBeiia U €ro CBoicTBa.

25. bapomerpuueckas popmyina. Pactipenenenns bonsiimana u MakcBea-
bonpnmana.

26. Toueunsrii 3aps. [IpoOHbIif 3apsia. 3akoH Kynona. HanmpsikeHHOCTh ¥ MOTEHIIMAT
ANEKTPUYECKOTO T10JIs1, TMHUM HAIIPSKEHHOCTH.

27. llpyHuun cyneprno3uium deKTpudeckux nojei. Teopema ["aycca st BekTopa
HAIPSHDKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

28. Paborta cuit anekTpoctatudeckoro mnosisd. CBsi3b HANPSHKEHHOCTH U IOTEHIUAA,
SKBUIIOTEHIMAJIbHBIE IOBEPXHOCTH.

29. Tonspuzanuus AMANEKTPUKOB. BUABI TUAIEKTPUKOB U MEXAHU3MbBI X
nosispu3anuu. CerHeTodIeKTpUKY, NeTis rucrtepesuca. [1be3031eKTpuKki.

30. Bekrop nonspuzanuu. Maayknus snexkrpudeckoro nois. Jusnekrpuueckas
IIPOHUIIAEMOCTh U BOCIpUUMYMBOCTh. Teopema ["aycca /1151 BeKTOpa noJisipu3aluu.
31. Teopema [Maycca 1y1st MHAYKIUU 3JIEKTPUUECKOTO MOJs. [ paHnYHbIE YCIOBUS Ha
rpaHulle pasjena IByX JUJIEKTPUKOB.

32. IIpoBOIHUKH BO BHEIIHEM AJIEKTpUUYecKOM 1osie. CBOOOHBIN 1 CBA3aHHBIN
3apsbl. Y CIIOBUE paBHOBECHS /1JIsl IPOBOAHMKA. Hanmpspk€HHOCTD 1Ol CHAPYKU OT
MIPOBOJIHUKA.

33. KonmeHcaTopsl, BUIbI KOHACHCATOPOB 10 (hopMe 00KIIaTOK. DIIEKTPOEMKOCTb.
CoenuHeHne KOHJIEHCAaTOPOB.

34. DHeprus CUCTEMBI 3aps/10B. DHEPrHs 3apsKEHHOTO MPOBOIHUKA U 3aPSKEHHOTO
KoHJeHcaTopa. O0bEMHAs IOTHOCTh SHEPTUH SJEKTPUUECKOTO MOJIS.

35. Dnexkrpuueckuii Tok. Cuiia v MIOTHOCTh TOKa. CBSI3b MIIOTHOCTH TOKA CO
ckopocTbio 3apsaoB. Hanpsokenue. DJ1C. 3akon Oma (715t 0THOPOJIHOTO U
HEOJHOPOJHOTO YYacTKa IeMH, JJIsl MOJTHOM 11enn), 3akoH Oma B auddepeHuaibHoi
dbopme.

36. Comnporuiienue. Y ienpHoe conporuBieHue. Gusnyeckas npupoaa
COIIPOTHBIIEHUS B MeTailnax. 3akoH Jlxoymnsa-Jlenna. CoenHeHNE pe3uCcTOPOB.
MomHOoCTh TOKA.

37. DnexTpuyekas Lenb. ¥Y3el, BETBb U KOHTYp IeKTpudeckoi nenu. [Ipasuna
Kupxroda.

38. Tok B anekTpoauTax (3MeKTposn3, 3akoH Papases) ¥ TOK B razax (BUAbI
paspsna).

39. Coboanble 3aryxatomiue konedanus B LC-koHType (ypaBHEHHE U €T0 PeLIeHue).
Koaddumnuent 3aryxanus, norapugMudeckuii JeKpEMEHT 3aTyXaHusl, JOOPOTHOCTb.
CoOcTBeHHAas 4acTOTa KOHTYpA.

40. BeinyxaeHHbIe dneKTpuueckre konedanus B LC-koHType (ypaBHEHUE U €T
pemenue). Pesonanc B LC-koHType. AMIUIUTYTHOE 3HAUE€HUE CUIIBI TOKA.
AMIUIUTYJHO-4aCTOTHAs! 3aBUCUMOCTb.

41. Ilepemennslii Tok. KBazucrannonapuelie Toku. [lepemMeHHbIN TOK, TEKYIIHMN Uepes3
KaTyLIKy, ¥ IEPEMEHHBIA TOK, TEKYLIUH Yepe3 KOHAeHcaTop. [lepeMeHHbIl TOK Ha
y4acTKe LENH, COAepIKaILEeM KaTylIKy, KOHIEHCATOp U pe3ucTop. PeakTuBHbIE
cornpotusieHus. CMelieHrne Toka 1 HanpsbkeHus no ¢asze. [lonHoe conpoTuBieHue
(umnenanc). MomHOCTh IEPEMEHHOI0 TOKA U JEHCTBYIOIIEE HAMPSKEHHE.

42. B3aumoeicTBre IByX TOKOB (3aKOH AMIiepa). MarHuTHas MHAYKUUSA, JIUHAN
MarHMTHON MHAYKUUU. [IpuHIMn cynepno3uunu A1 MarHUTHBIX nosed. 3akoH buo-
Capapa-Jlamnacca (7151 TOHKOTO MTPOBOJHUKA, JUISI CPEABI U [T IBUXKYILIETOCS
3apsana).
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43. Teopema ["aycca nis BeKTOopa MarHUTHOM MHAYKUUU. TeopeMa o LUpKyJIALUN
JUIs BEKTOpa MarHUTHOW MHAYKIMKU. MarHuTHas MHIyKIHsI OECKOHEYHOTO MPSIMOTo
IIPOBOJHHUKA C TOKOM.

44. MoOMeHT, AeHUCTBYIOIIMIA HAa KOHTYP C TOKOM B MArHUTHOM T10Ji€. MarHuTHBIN
MOMEHT.

45. Marnetuku. Buapl MarnetukoB. @eppomMarHeTvsM U METIIs TucTepe3unca.
MuKpOTOKH (aTOMapHBIE/MOJEKYJIISIPHBIE) TOKH U TOKH IPOBOJIUMOCTH. MeXaHH3MbI
HaMarHWYMBaHUS Pa3HbIX BUJIOB MarHETUKOB.

46. HamarunyeHHOCTh. MarHuTHasi IPOHUIIAEMOCTb U BOCIIPUUMYHUBOCTD. Teopema
LUPKYJIALUN BEKTOpPa HAMarHUYEHHOCTH.

47. Hanpsi>keHHOCTh MarHUTHOTO 10J1s1. CBSA3b HAIIPSHKEHHOCTH, HAMAarHUYE€HHOCTH U
UHAYKIMK. L{upKyisnus BeKTopa HapspKEHHOCTH MarHUTHOT O nodisl. ['paHnyHble
YCIJIOBUS Ha TpaHMIIE pa3zesia ABYyX MarHeTHKOB.

48. Cuna Ammnepa. Cuia Jlopenna. Pabora, coBepiiaeMasi MAarHUTHBIM MOJIEM HaJ
KOHTYpPOM € TOKOM. JIBI>KEHUE 3apsiKEHHOM YaCTUIbl B MArHUTHOM T10J1€ (€CIH
YaCTULBI BJIETAET NEPIEHANKYJIIIPHO JIMHUAAM HHIAYKIMH U IO YIJIOM K JTMHHUIM
uHAYKIUN). D dext Xoma.

49. SIBnenue snekrpoMarautHON nHAykuuu. IC nnaykuuu. 3akon dapanes ans
anekTpomMarauTHOM nHAykuu. [Ipasuno Jlenna. MuaykTtuBHOCTH. CaMOMHAYKLIHS.
B3aumnas uaykuus.

50. Tok 3aMbIKaHUS U Pa3MbIKaHUS LENU. DHEPrUsl MATHUTHOTO I10JIS1 BUTKA WU
karymku. O0bEMHas INIOTHOCTh SHEPTUU MArHUTHOTO IOJIS.

51. BuxpeBoe anekTpuueckoe mnojie. Tok cMeneHus. DIeKTPOMarHuTHOE MoJIe.
VYpaBHenust Makcsenia (B uHTerpanbHoil u auddepenuuansaoit popme). Bonnosoe
ypaBHEHHUE.

52. Pemenune ypaBHeHuit MakcBeia (BOJIHOBOTO YpaBHEHUs) Ul IPOCTpaHCTBA O3
TOKOB IPOBOJIMMOCTH U CBOOOAHBIX 3apsA0B. [In0cKast a7eKTpoMarHuTHast BOJIHA.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. [ITOTHOCTH SHEPTUY 3JIEKTPOMAarHUTHOTO TOJI,
BekTOp YMoBa-IloitHTuHra. /[aBneHune ceera.

53. CeeroBoii motok. Cuna ceera. DOTOMETPUUECKUE BEIINYMHBI U €IUHULIBI
(sIpKOCTh, CHUJIA CBETA, OCBEIIEHHOCTh, CBETUMOCTD). TOYEUHBIN U N30TPOIHBIN
UCTOYHUKHU cBeTa. 3akoH JlamOepra. CBsi3b SHEPreTHUecKU U (POTOMETPUUECKUX
BEJIMYMH.

54. JIyu. YeTsIpe I1aBHBIX 3aKOHA reoMeTpruiecKoi onTuky. [Ipuauun depma.
OnTuueckas IuHA TyTH. AGCOIIOTHBIM M OTHOCUTEIIbHBIN MTOKa3aTelb
IIpesIoMIIeHUs. ' paHuIIbl IPUMEHUMOCTH FE€OMETPUUYECKON ONTHKHU.

55. JIunza. Tonkas nun3a. OnTuueckas cuia JUH3bL, PoKyc, POKyCHOE pacCTOsSHUE.
Knaccudukanus mun3. @opmysna TOHKON JMH3BL. [IpUHIUIBI 1 TPUMEPHI TOCTPOSHUS
M300paXeHUI B TOHKUX JTMH3aX.

56. Tok B MOJIyIpOBOIHUKAX: HOCUTENH 3apsJa, 3aBUCUMOCTb OT TEMIIEPATYPHI,
THUIIBI IPOBOJUMOCTH, TUNIOTHOCTh TOKAa. OCHOBBI 30HHOU TEOpUU (OTIINYHE
IIPOBOJHHUKOB, ITOJYIIPOBOAHUKOB U JUJIEKTPUKOB).

57. CBet Kkak 31eKTpoMarauTHas BoJIHA. ClioKeHue IBYX BOJH. MOHOXpOMaTHYHOCTh
U KOTepeHTHOCTh BOJH. [IpunHuun I'tolirenca. MnTepdepenius ceera. Y cinoBus
MUHUMYyMa U MakCHMyMa.

58. UnTepdepennus ceera. OnpiTel FOHra ¢ aAByms mensimu. MaTepdepennns B
TOHKMX IUIEHKAX U MHTEp(EpEeHLIUsI B TOHKOM KJIMHE (TI0JIOCHI pAaBHOTO HAKJIOHA U
noJsiockl paBHo Tonmunkl). Konbia HetoToHa.

59. ludpaxuus ceera. [Ipunnumn [tolirenca-dpenens. Judpakaus Openens, MeTon
30H @penenst. Audpaxius Openens Ha KpyTiIoM OTBEPCTUH M HA KPYTIIOM
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HEIPO3pPa4HOM JUCKE.

60. Iudpaxnus ceera. [Ipunnumn [Mtoiirenca-dpenens. udpaknus Opaynrodepa Ha
TOHKOH 1menu (BUI AU(PaKIIMOHHON KapTUHBI, YCIOBHSI MUHUMYMa 1 MaKCUMYMa).
Judpaxius Ha qudpakImoHHON peméTke (TJIaBHbIE U JOMOJIHUTEIbHbIE
MUHUMYMBI).

61. Jlucnepcus cBeta. [IpuunHbI BOBHUKHOBEHUS SIBICHUS U BBIBOJ] (DOPMYJIBI
nucriepcud. I'paduk 3aBUCUMOCTH MOKa3aTeNs MPEIIOMIICHHS OT YacTOTHI.
HopwmainibHast 1 aHOMasbHas TUCHIEPCUSL.

62. TermoBoe U3ITyueHHe U ero 0coOeHHOCTH. McmycKaTenbHas | MOTJI0MaTeIbHask
crocobHocTH. 3akoH Kupxroda a1 TernoBoro usinydeHus. AGCOIIOTHO YEpPHOE
teno. 3akonsl Credana-bonbumana u cmemenns Buna. @opmynst Panesi-Jxunca u
Buna. YnerpaduoneroBas karactpoda. ['unoresa o kBanrax [lnanka. @opmyna
[Tnanka u €€ mpeaeabHBIE IEPEX0Ibl IPU MAJTBIX M OOJBIINX YaCTOTAX.

63. ®otorddexT (BHeurHMIT). 3akoHbI CTOIETOBA U UX MMPOTUBOPEUHUE KITACCUYECKOM
BOJIHOBOH Teopuu cBera. Popmyna DifHmreliHa i GoTtodddexrta. OObsicHeHNE
3akoHOB CTOJIeTOBA C UCIOJIb30BaHKUEM TeopHuH o ¢poTtoHax. KpacHas rpanuia
dororddexra.

64. Dddexr KoMmnrona, KOMOTOHOBCKOE CMEIIEHHE. 3aKOHBI COXPAHEHUS YHEPTUH U
MMITyJIbCA IIPU KOMITOHOBCKOM paccesiHuu. KopnycKysipHO-BOJIHOBOH Jlyau3m
PUPOJBI cBeTa (M, B LIEJIOM, JIEKTPOMArHUTHOTO U3ITyUEHUSs).

65. ATOMHBIE CTIEKTpPHI, X BUA U cepun. OnbIT Pesepdopaa. Moxenn atoma
(Tommncona, manerapHas). Mogens atoma bopa, mocrynarsl bopa, ycnosue
kBaHToBaHus bopa. CriekTp (sHepreTuueckue ypoBHu) atoma bopa u ero cBoiicTBa.
66. KopnyckyisspHO-BOJIHOBOM yaju3M CBOMCTB BellecTBa. Teopus ne bpoiins,
JuIMHA BosiHBI 1€ bpoiinsa. OnbiTel J3Brccona u [[xepmepa u onbIT @adpukaHTa.
[TprunHa, MO KOTOPOI BOJTHOBBIE CBOICTBA HE HAOIOJAIOTCA Y MAaKPOOOBEKTOB.
@da3oBast ¥ rpynIoBas CKOpOCTH BOJH Jie bporns.

67. CootHomenue HeonpeaenéHuocte. [Ipunuumn Heonpenenéunoctu I'elizendepra
U CIIEJICTBUS U3 HETO (ITOHATHE TPAEKTOPUHU B KBAHTOBOM (pH3HKe, BEPOSTHOCTHBIN
xapakTep KBaHTOBOH (u3uku). COOTHOIIEHUE HEeONpeeNEHHOCTEN SHEPTHU U
BpPEMEHH.

68. IIpunuun coorBeTcTBUsA. OnepaTopbl B KBAHTOBOM (U3UKE. Y paBHEHUE HA
coOCTBEHHBIE 3HAYEHUS U COOCTBEHHbIE PYHKIMU onepaTopa. OnepaTop UMITyJIbCa.
Onepatop 'amunbToHa (raMmunnbToHMaH). YpaBHenue Llpenunrepa (craimonapHoe u
BpeMeHHoe). BoinHoBast pyHKuus.

69. BonmHoBas ¢yHkIus, €€ cMBICT U €€ CBOICTBAa. BpeMeHHas 4acTh BOTHOBOI
¢bysakun. [IpuHIUN NPUYMHHOCTA B KBAHTOBOM MEXaHUKE.

70. Ypasuenue lllpenunrepa u BonHoBast GyHKIMS CBOOOIHON YacTUIIbI. JIMHEHHBII
rapMOHHYECKHH KBaHTOBBIN ocumisaTop (ypaBHeHue Llpeaunrepa u
DHEPreTUUECKU CIIEKTD).

71. Yactuiia B mpsIMOYTOJIbHON OJJHOMEPHOM MOTEHLIUAIbHOU siMe (YpaBHEHHE
HIpenunrepa u ero peuieHus). JHEPreTHUECKUi CIIeKTP YacTUIbl B TOTEHIIUAIBHOM
saMe. BepoaTHOCTh HaXO0XKIEHHS YaCTHIIbI B PA3JIMYHBIX TOUKaX Mbl. [IpoxoxaeHue
YaCTHIIBI CKBO3b MMOTEHIMAILHBINA Oaphep (TYHHEIHPOBAHUE) U €T0 (PU3NYECKUN
cmbicit. Koaddurnment mpo3paunoctu 6apbepa (cMbIich U hopmyra).

72. YpaBuenue Llpenunrepa s 31eKTpoHa B aTOME BOAOpoAa. BosHOBBIE pyHKINU
Y DHEPreTUYECKUM CIIEKTp 3JIEKTPOHA B aTOME BoJopoaa. KBaHTOBBIE uncia, ux
CMBICJI ¥ 3HAUEHHSI, KOTOPbIE OHU MPUHUMAIOT. OpOUTATBHBIN MEXaHUYECKHH
MOMEHT YacTULIbI U YPABHEHUS HA €r0 COOCTBEHHbIE 3HaueHUsI. CIIMH, €ro CMbICI U
coOctBeHHbIe 3HaueHus. [lonstue opouranu. depmuons! 1 6030HbL. Pacuiennenue
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sHEpreTuyeckux ypoBHe (Boipoxkaenue). [lpunnun [aynu. [TocnenoBaTtenbHOCT
3aM0JHEHUE YHEPreTUYECKUX YPOBHEN B aToMe. Pa3peménHble U 3anpeiiéHHbIe
Mepexo/ibl B aToMe (IpaBuia 0Toopa).
73. Ypauenue lpeaunrepa 11t MOJEKYIbI BOJopoaa. AnrnadbaTnyeckoe
npubimxenne. BoinHoBas GpyHKIUS MOJNEKYIApHON OpOUTANIN KaK JIMHEHHas
KOMOHMHAIMSI aTOMHBIX opOuTaneid. KynoHoBckue 1 0OMEHHbIE HHTETPATIBL.
OOMeHHOE B3auMOAEUCTBHE. DHEPreTUUECKUI CIIEKTp MOJIEKYJl. Bupl XuMHueckon
CBSI3U B MOJIEKYJIAX.
74. Ctpoenue siapa aroma. Hykinonsl. 3apsiioBoe u MaccoBoe ymcia. M3otorsl.
DHeprus cBs3M sijpa u 1edeKT Macchl. SepHble CUITbl U UX CBOMCTBa. Mojenu sijipa
(kameapHas, 00010YeyHas1, 0000IICHHAS ).
75. PanqnoakTUBHOCTh. 3aKOH paanoakTUBHOrO pacnaja. [locrosiuHas pacnana,
MepuoI Mmoypacnaja, CpeHee Bpems :KU3HU sipa. AKTUBHOCTD PaJHOAKTUBHOIO
u30ToMNa/aapa. SlnepHble peakiuy U 3aKOHbI cOXpaHeHHs B HUX. Anb(da- u Oera-
pacnanbl. Anbga-, 6eTa ¥ raMMa-u3JIyICHHE U UX OCHOBHBIC CBOMCTBA.

10. CAMOCTOSTEJBbHASA PABOTA CTYAEHTOB

Copepxanue, TpeOOBaHUSA, YCJIOBHS U TMOPSAJOK OpPraHU3alMM CaMOCTOSTENIbHON paboThI
00yJarmuxcs ¢ yaetoM (Gopmbl 00yUeHHUS ONPEICSISIFOTCS B COOTBETCTBUH ¢ «IlostoxkeHneM 06
OpraHu3alliil CaMOCTOSITEJIbHONH Pa0OThl OOYYAIOLIMXCS», YTBEPIKICHHBIM YUYCHBIM COBETOM
Yal'V (mporokos Ne8/268 ot 26.03.2019 1.).

®opma 00yueHHs — OUHasl.

®opma
Bua camocTosiTeibHOM padoThI KOHTPOJIA
(npopabomka yuebnoco mamepuana, | Odbem (nposepra
HazpaHnue pa3jeioB U TeM | peuteHue 3a0au, pepepam, 0ox1ao, B peuierus
KOHMPOIbHAs paboma, no02omosKka Kk | 4dacax 3a0ad,
coaue 3a4ema, dK3amena u op.) pegepama u
op.)
1. Mexanuka ¢ TIpopaGoTka y4eGHOro Marepuaa ¢ 18 npoBepKa
UCIOJIb30BAaHUEM PECYPCOB yUeOHO- peuIeHuns 3ajaad,
METOJIMYECKOT0 U MH(OPMALIMOHHOTO YCTHBIH 0onpoc,
o0ecrieyeHns AUCUUTUINHBI 9K3aMCH,
e Pemenue 3ana4 pOBEpKa
e [lonroroBka k 1a00paTOPHBIM OTHCTOB 110
paboTam 1a00paTOPHBIM
o JlonroroBka k ciade DK3aMeHa
2. MonekynspHas e [IpopaboTka yueOHOTO MaTepuana ¢ 18 IIPOBEPKaA
¢dusnka WCITOJIh30BaHUEM PECYPCOB yUeOHO- pemenusd 3anad,
METOAMYECKOT0 U UH()OPMAIIHOHHOT'O YCTHBII onpoc,
o0ecrieueHnsT JUCHHUILINHEI 9K3aMCH,
o Pemenne 3amau HP?BCPKa
e TloaroToBKa K 1a0OPaTOPHBIM OTHCTOB 110
pabotam 1a00paTOPHBIM
IToaroroBka K ciade dK3aMeHa
3. OcHOBEI e [IpopaboTka y4eOHOr0 MaTepHaa ¢ 18 IpOBEpKa
TCPMOAMHAMHUKHU HCII0JIb30BAaHUEM PECYPCOB YUEOHO- PCIICHMA 337134,
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METOAMYECKOT0 M MH()OPMAITHOHHOTO YCTHBIH OIIpOC,
o0ecreyeHus JUCUUIUINHBI 9K3aMeEH,
e Pemenue 3agau IpOBEpKa
e JloaroroBka K JJaOOpaTOPHBIM OTYETOB 110
pabotam 1abopaTOpHBIM
e JloaroroBka K cllaue 3K3aMeHa
4. Mexanu4eckue e [IpopaboTka yueOHOTO MaTepHuaa ¢ 18 IpOBEPKa
KoJie0aHUs U BOJIHbI UCIIOJIb30BAHUEM PECYPCOB yueOHO- pemeHus 3a1ad,
METOJMYECKOT0 ¥ HHPOPMAIIMOHHOTO YCTHBIi o1poc,
o0ecrieueHnsd QUCLUTLINHEL OK3aMC€H,
e Pemenue 3anau TpoBepKa
e Tloaroroska K 1a60paTOPHBIM OTHCTOB 10
paGoTam J1a00paTOPHBIM
e [loaroroBka K ciade sK3aMeHa
5. Dnekrpuyeckoe noie e [IpopaboTka yueOHOrO MaTepuaa ¢ 8 HIpOBEpKA
UCIIOJIb30BAaHUEM PECYPCOB YUEOHO- pelucHud 3aaa4d,
METOAMYECKOTO M HH()OPMAITHOHHOTO YCTHBIH onpoc,
ob0ecrneueHus QUCLIUILUINHEL 9K3aMCH,
e Pemenue 3amau HP?BepKa
e Tloaroroska K 1a60paTOPHBIM OTHCTOB 110
paGoTam 1a00paTOpPHBIM
e [loaroroBka K ciade sK3aMeHa
6. DnekTpuyecKkuii TOK e [IpopaboTka yuyeOHOTO MaTepuana ¢ 9 IIPOBEPKA
HCIIOJIb30BaHUEM PECYPCOB YUEOHO- peuIeHus 3a1a4,
METOAMYECKOT0 U UH()OPMAIIHOHHOT'O YCTHBIH 0onpoc,
o0ecriedeHus QUCIIUILUINHEL OK3aM€H,
e Pemenune 3amau np?BepKa
e Tloaroroska K Ja60paTOPHBIM OTHCTOB 10
paGoTam 1a00pPaTOPHBIM
e [loaroroBka K caue IK3aMeHa
7. MarueTtusm e [IpopaboTka yuyeOHOTO MaTepuana ¢ 9 HpOBEpKa
UCIOJIb30BAaHUEM PECYPCOB yUeOHO- peuIeHuns 3aaad,
METOIMYECKOr0 U MH(OPMAITMOHHOTO YCTHBIH 0ompoc,
o0ecrieyeHns AUCUUTUINHBI 9K3aMCH,
e Pemenue 3amau HP?BCPKa
e Tloaroroska K 1aGOpPaTOPHBIM OTHCTOB IO
paGoTam 1a00paTOPHBIM
e JlonroroBka Kk ciade pK3aMeHa
8. DnexkTpomMarHuTHOE e JIpopaboTka yueOHOro Marepuaia ¢ 9 IpoBepka
oJIe, UCIIOJIb30BAaHUEM PECYPCOB YUeOHO- peiieHus 3aaad,
3J€KTPOMAarHUTHbHIE METOJIMYECKOr0 U MH(GOPMAITMOHHOTO YCTHBIH 0onpoc,
BOJIHBI o0ecIieueHns JUCHUILINHEL S5K3aMCH,
e Permenue 3a1a4 HP?BepKa
e TloaroToska K 1a60paTOPHBIM OTHCTOB 1O
paGoTam 1a060paTOPHBIM
e [loaroroBka K caaue 3K3aMeHa
9. Ocnossl poromeTpun, | o IIpopaGoTka yueOHOro Marepuaia ¢ 9 IpOBEpKa

peulenus 3aaady,
YCTHBIH OIIpOC,

Dopma A
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e JlonroroBka Kk ciade pK3aMeHa
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BOJIHOBOM OITHUKH obecrieueHust TUCIUILIAHBI 9K3aMeEH,
e Penienue 3agau poBepKa
e [lonroroBka k 1a00paTOPHBIM OTYETOB 110
pabotam 1a00paTOPHBIM
e [loaroroska K ciade sK3aMeHa
10.KBanroBas npupoza e TIpopaboTka yueOHOro MaTepuana ¢ 7 IpOBEpKa
H3JIy4CHU HCIIOJIb30BaHUEM PECypCOB yUeOHO- peiieHns 3aaad,
METOAMYECKOTO M MH()OPMAITHOHHOTO YCTHBIH 0omnpoc,
o0ecrieueHus QUCLIUILUINHEI 9K3aMCH
e Pemenune 3amay
e [lonroroBka K caue HK3aMeHa
11. ATOMHBIE CHIEKTPHI, e [IpopaboTka yueOHOrO MaTepuaa ¢ 7 IpoBepKa
MOJe aToma HCIIOJIb30BaHUEM PECypCoB yueOHO- peuIeHuns 3aaad,
METOAMYECKOTO M HH()OPMAITHOHHOTO YCTHBIH onpoc,
obecrieueHns JUCLUTUINHEL 9K3aMCH
e Pemenne 3agau
e [lonroroBka K caade PK3aMeHa
12.OcHOBBI KBaHTOBOM e [IpopaboTka yueOHOTO MaTepuana ¢ 8 pOBepKa
buzuku UCTIOJIE30BAaHUEM PECYPCOB YUEOHO- peiIeHus 3aaad,
METOAMYECKOr0 ¥ HHGOPMAIIMOHHOTO YCTHBIi 01poc,
obecreueHust TUCIUIUIAHBI 9K3aMCH
e Pemenue 3anau
e [loaroroBka K ciaue sK3aMeHa
13. ATomHas ¢usnka e IIpopaGoTka y4eOHOrO MaTepHaa ¢ 7 poBepKa
HCIIOJIb30BaHUEM PECYPCOB YUEOHO- peuIeHus 3aaa4,
METOAMYECKOT0 U UH()OPMAIIHOHHOT'O YCTHBIH 0ompoc,
obecrieueHust TUCIUIUIAHBI 9K3aMEH
e Pemenue 3amau
e [loaroroBka K ciade sK3aMeHa
14. A nepnas pusuka e [IpopaboTka yueGHOro MaTepuaa ¢ 7 npoBepKa

peuieHus:A 3aaa4,
YCTHBIH OIpoC,
JK3aMeH

11. YYHEBHO-METOANUYECKOE U UTH®OPMALIMUOHHOE OBECIIEYEHUE

JNCHUIIVINHBI

a) Cnucok peKoOMeHyeMoii JTuTepaTypbl

OcHoBHas

1. CuByxun I.B., O6muit kypc ¢uszuku. T. . Mexanuka. : Yueb. mocobue: i By30B. /
CuyxwuH /. B. - 4-e u3n., crepeor. - M. : ®USMATIIUT, 2005. - 560 c. - ISBN 5-9221-

0225-7 - Tekct

-http://www.studentlibrary.ru/book/ISBN5922102257.html
2. Cusyxun /[.B., O6mwmii kypc ¢usuku. T. II. Tepmoaunamuka u MojekyispHas (usuka. :
Vueb. mocobue: Jlnsa By3oB. / CuByxun [1. B. - M. : ®©U3ZMATIIUT, 2006. - 544 c. - ISBN 5-
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9221-0601-5 - Tekct : snekrponnsbii // ObC "Koncymprant crymenrta" : [caiit]. - URL
-http://www.studentlibrary.ru/book/ISBN5922106015.html
3. Huxepos, B. A. ®u3nka : yyeOHUK U PAKTHKYM JJIS aKaJleMUIecKoro OakanaBpuara / B.
A. HukepoB. — MockBa : HszmarensctBo IOpaiit, 2019. — 415 c. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-4820-2. — Tekcr : snextponnsiii // ObC
FOpaiir [caiiT]. — URL:

JlomostHuTEIBHAS

1. 3amaum no obmel dusmke : yued. mocodbue st By3oB / UpogoB Mrops EBrenneBud. - 7-¢
u31., crep. - Mocksa : BUHOM : JlabopaTtopus 3Hanui, 2007. - 431 ¢

2. COOpHHK BOMPOCOB W 3a1a4 mo obmied ¢usuke : yded. mocodue s BTy3oB / CaBenbeB
Urops Banumuposuu. - Mocksa : Hayka, 1982. - 270 c.

3. Tpodwumosa, T. 1. PykoBoACTBO K pemIeHuIo 3a1a4 1o Gpusmke : yuedHoe nmocooue ams
npukiagHoro 6akamnaspuara / T. WM. TpodhumoBa. — 3-¢ u3 ., ucnp. u gom. — MoOCKBa :
WznparenscrBo FOpaiit, 2019. — 265 ¢. — (bakanasp. Ilpuxiagsoii kypc). — ISBN 978-5-
9916-3429-8. — Tekcr : anextponusiii // ObC FOpaiit [caiiT]. —

URL:

4. Topnau,B. B. ®usuka. 3agauun, Tectel. MeTOABI pELICHUS : yueOHOE TOCOOHEe NSt
npukiagHoro 6akanaspuara / B. B. 'opnau. — Mocksa : U3garensctBo FOpaidt, 2019. —
301 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-08109-1. — Tekcr : 3neKTpOHHBIH //
OBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/442271

YueboHo-MeTOANYECKAS:

1. ®usuka : c6. 1a6. pabOT MO OCHOBAM MEXaHUKHU, MOJIEKYJIIpHON (DU3UKU U TEPMOJAUHAMUKI
s mak. crett. / 1. A. bornanosa, JI. H. Boctpenora; Ynl'Y, UOOBT. - VibsiHOBCK
:Yal'y, 2017. — Pexxum moctyma: http://lib.ulsu.ru/MegaPro/Download/MObject/910

2. Meroanyeckne YyKa3aHUS [UIS CaMOCTOSITEIIbHOM paOOThI CTYAEHTOB 10 JHCHIUIUIMHE
«®usuka» : JUId HampaBiieHUH OakanmaBpuaTta Bcex (gopm oOyuenus / JI. A. bormanosa;
yaI'y, NODBT. - YV IBsIHOBCK yal'y, 2019. —Pexum
nocrymna:http://lib.ulsu.ru/MegaPro/Download/MObject/5782

COorjacoBaHo:

U budiwonsiaps 000 | Jpwenh X¥ | ol
OdHUO

[0/KHOCTB COTPY/AHMKA Hay4HO#H OMOanoTeKH NOJIIHCE

0) IIporpammHoe o0ecnieueHune:

e MoitOduc CrannapTHbIi
e OC Anbt Pabouas cranmus 8

B) [Ipodeccuonasbubie 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI:

1. DJ1eKTPOHHO-0MOINOTEYHbIE CUCTEMBbI:

1.1. IPRbooks : 31eKTpOHHO-OMOIMOTEUHas! CUCTeMa : CaldT / rpynmna kommnanuid A ITu
Ap Meama. - Capatos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum moctyma: mist
3apEruCTpUp. MOJIb30BATENEH. - TEKCT : JEKTPOHHBIN.

1.2. IOPAWT : onextpoHHO-OGHOMHOTeUHass cucreMa : caiit / OOO DiIeKTpoHHOE
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u3natenbctBo FOPAMT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexum
JOCTyTa: ISl 3aPETUCTPUP. MOJIb3oBaTeneil. - TeKCT : 37eKTPOHHBIN.

1.3. KoHCynpTaHT CTyJIeHTa : 3JEKTPOHHO-OmOmmoreunas cucrema : cadt / OOO
[Tomurexpecypc. — Mockaa, [2020]. — URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum noctyma: ais
3aperucTpup. nojp3oBareneil. — TEKCT : 3IEKTPOHHBIM.

1.4. Jlanp : snekTpoHHO-OMOMMoTeuyHas cucrema : cadt / OO0 DBC Jlanp. — CaHKT-
[Terepoypr, [2020]. — URL: https://e.lanbook.com. — Pexxum goctyma: Juis 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.5. Znanium.com : 31eKTpOHHO-OMOIHOTeUHast cucrema : cat / OOO 3uanuym. -
Mocksa, [2020]. - URL: http://znanium.com. — Pexum goctyna : JUisl 3aperucTpup.
noJib3oBarenei. - TeKcT : AIeKTPOHHBIN.

1.6. Clinical Collection : Kommekmust Ui METUIMHCKAX YHHBEPCHTETOB, KIMHUK,
MEIULUHCKUX OoubIMOTEK // EBSCOhost : [mopran]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexxum gocTymna : Ui aBTOPH3. MOJIb30BaTelei. — TeKCT :
AIEKTPOHHBIN.

2. KoncyabrantIlimoc [DnekTpoHHBINA pecypc]: cripaBouHasi mpaBoBas cucrema. /000
«Kouncynbrant [Tntocy - DnexktpoH. naH. - Mocksa : Koncynsrantllntoc, [2020].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIN:

3.1. ba3a maHHBIX NMEPHOAMYECKUX M3JAHHUU : AMeKTpoHHBIE KypHaisl / OO0 UBUC. -
Mockga, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum noctyma : s
aBTOPH3. NOJIb30BATENEN. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snextpoHHas OubOnuoreka : cailt / OOO Hayunas
DnexTponnas bubmmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum moctyma : mist
aBTOpU3. NOJIb30BATENIEH. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : snextponnast 6udauoreka / U] I'pedbennrkoB. — Mocksa, [2020]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum pgoctyma : Ui aBTOpH3.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

4. HauumoHanbHasi JJIeKTPOHHAasA OuO/JIMOTeKa : DHIEKTpOHHas OuOIMOTEKa
denepanbHasi rocyaapcTBeHHas MH(GOPMallMOHHAs cucTeMa : caT / MUHUCTEPCTBO KYJbTYpbI
P® ; PI'b. — Mocksa, [2020]. — URL: https://H36.pd. — Pesxkxum mocTyma : sl IoJIb30BaTeNen
Hay4yHOU OmMOMmoTexku. — TeKCT : ANeKTPOHHBIN.

5. SMART Imagebase  // EBSCOhost : [mopTai]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum moctyma : Juis aBTOPH3.
noJib3oBaresei. — M3o0pakeHue : 3JeKTpOHHBIE.

6. ®enepanbHbie ”HGOPMAIMOHHO-00pa30BaTeIbHbIE OPTAJIbI:

6.1. EauHOe OKHO JIOCTylla K 00pa3oBaTeldbHBIM pecypcam : (emepaibHbBIH mopTan /
yupeaurens OIAOY IO HPI'OIl m UT. — URL: http://window.edu.ru/. — Tekcr
ANEKTPOHHBIN.

6.2. Poccuiickoe oOpa3zoBanue : ¢eaepanbHblii mopran / yuapeaurenr GIAOY IO
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 3J1eKTPOHHBIIA.

7. O6pa3oBaresibHbIe pecypebl Yal'y:

7.1. Dnextponnass 6ubmuorexka Yal'Y : momyne ABUC Mera-ITIPO / OO0 «J/lara
Okcmpece». — URL: http:/lib.ulsu.ru/MegaPro/\Web. — Pexum moctyna : ajis mojb3oBarenen
Hay4YHOU OMOMMOTEKH. — TEKCT : QJIEKTPOHHBIH.

7.2. O6pazoBarenbhbiii mopran Yal'V. — URL: http://edu.ulsu.ru. — Pexxum mocrtyna : s
3aperucTp. Mojab3oBaTeaei. — TEeKCT : JIIEKTPOHHBIM.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITIMHBI

Aynuropun Ans TIPOBENEHHS JIEKIMH W CEMHUHAPCKUX 3aHATHH, Uil IPOBEICHUS
TEKYIIET0 KOHTPOJISI U TPOMEKYTOUYHOM aTTeCTAlH, KypPCOBOTO MPOESKTUPOBAHHMSI, TPYMIIOBBIX U
WHIUBH/yaTbHBIX KOHCYJIbTAIIH.

Aynuropur yKOMIUIEKTOBaHbl CIELUAIU3UPOBAHHOW MeOenbto, y4eOHOM JIOCKOM.
Aynuropun sl IPOBEACHUS JIEKIUI 00OpYAOBaHBI MYJBTUMEAMHHBIM OOOPYAOBAHUEM IS
npefocTaBieHus] MHPOpManuu Oonbmol aynutopun. [lomemieHus UIs CaMOCTOSITEIHHON
paboOTHl OCHAIIEHBl KOMIBIOTEPHOH TEXHMKOH C BO3MOXHOCTBIO IIOJAKIIOYEHHS K CETH
«MHTEpHETY W O0EclevYeHueM JOCTyNa K AIIEKTPOHHOW HH(OPMAMOHHO-00pa30BaTEIbHOM
cpene, ANEeKTPOHHO-OMOIMOTEYHOH CUcTeMe.

Jlns mpoBeieHust 1a00paTOPHBIX PabOT UMEETCs cieayolee 000py10BaHHE:
JlaboparopHast ycraHoBka "MammHa ATByna'.

JlaboparopHas ycraHoBka "Mastauk Obepoexa”.

JIaboparopHasi ycTaHOBKa "MaTreMaTH4eCKUil MasTHHK' .
JIaGoparopHasi ycraHoBKka "MastHuk MakcBenna'.

JlabopaTopHas yctanoBka 'M3mepenue mokasaresns aaunadarsl Bo3ayxa' .
JlaTyuk aBieHus.

[npur; ¢ rHOKUM LITAHTOM.

JIaGopatopHas yctaHoBKa «/3ydeHne H30XOPHOTo MpoLeccay.
JlaGoparopHasi ycTaHOBKa «DJIEKTPOCTATUYECKasi BAHHA.

0. JIabGoparopHas ycranoBka «M3yuenue 3akoHoB Kupxroday.

11. JlaGoparopHas ycTaHOBKa "MoOCT MOCTOSTHHOTO TOKa".

12. Mara3uH 06pa310BbIX COMPOTHBIICHHH.

13. CoenuHUTENTHHBIC TPOBO/IA.

14. TaHreHc-ranbBaHOMETD.

15. HcTouHuK MOCTOSHHOTO TOKA.

16. JlaGoparopHas yctaHoBka «LC-koHTYp».

17. T'enepaTop CUTHAJIIOB CUHYCOUJAIBHON U TIPSIMOYTOJIBHON (DOPMBI.
18. Ocuumnnorpad.

19. BombTMeTpBHI.

20. AmnepmeTpsl.

21. Muxpockorn MBC-10.

22. IlTaHreHIMpKYJIb.

23. KommbroTeps co cnenuanu3upoBanHeM [10.

24. PyuHoii Hacoc.

25. Jluneiika.

26. IlnockomnapasuienbHble 00pa3Ibl ONTHYECKUX CTEKOI.

27. JlaboparopHas yctaHoBka «Onrudeckas ckambst DC-My.

28. VcrouHuku cBeTa (JIaMITbl HAKAJTUBAHUSA).

29. buok nuTtaHus.

BOoo~NoORWNE

13. CIIEIIMAJIBHBIE YCJIOBUA JJIS1 OBYUYAIOIIUXCA C O'PAHUYEHHBIMH
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BO3MOKHOCTAMMU 310POBbAA

B cnywae HeoOxoaumocTH, OOydYalOIIMMCA M3 4YHCIA JIML C OTPaHUYEHHBIMU
BO3MOXHOCTSIMH 3JI0pOBbsI (IO 3asBJICHUIO OOYYAroOIErocsi) MOTYT HpeAsaraThCsl OJHU W3
CIEIyIOIIMX BAapUAHTOB BOCHPHUATHS UHPOPMAIMU C YYETOM UX HHIWBUIYaITbHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— JUISL TUI C HApYILIEHUSIMU 3pEHUS: B IIeYaTHOI opMe YBeTUUYeHHBIM mpudToM; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme aynuodaiina (mepeBox ydeOHBIX MaTepHAOB B
aynuodopmart); B medatHoil (opme Ha s3pike bpaiins; MHIUBHUIYyaTbHbIE KOHCYJIBTAlMH C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIANBUAYJIbHBIC 33aHUsI M KOHCYJIbTALIUY;

— JAus JUIl C HapyUICHUsIMH ciyxa: B TedaTHOH ¢Qopme; B (opme 3IeKTpPOHHOTO
JIOKYMEHTa; BUJICOMaTepHallbl ¢ CyOTUTPaMK; MHIMBUYaIbHbIE KOHCYJIBTAIIUH C MPUBJICUYCHUEM
CYpZIOTIEpEBOIUNKA; WHANBUYaTbHbIC 3aJaHAS U KOHCYJIbTAIUH;

— JUId JUI C HapyUICHUSMH ONOPHO-IBUTATEIBHOrO ammapara: B Me4aTHOW ¢opme; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B ¢opme ayauodaiiina, WHIUBUAyaIbHBIC 3aTaHHUS U
KOHCYJIbTaI[1H.

B clIyyae HEOOXOIUMOCTH HCIIOJIb30BaHUS B y4eOHOM npoiiecce
YaCTUYHO/MCKIIIOUUTENBHO JTUCTAHIIMOHHBIX 00pa30oBaTeNbHBIX TEXHOJOTUH, OpraHU3aIus
pabotel IIIIC ¢ obywarommmucs ¢ BO3 u uHBaimgamMu npeaycMaTpUBaeT B 3JIEKTPOHHOM
nH($OPMaLMOHHO-00pPa30BaTEILHOM Cpejie C YUYETOM UX UHIUBUAYATIbHBIX OCOOEHHOCTEH

//“

PazpaboTunk P <A AOUEeHT Kadeapbl Borpanosa JLA.
4 (noonucs) (donxcHocmy) (®HO)
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