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1. IEJU U 3AJAYU OCBOEHUA JUCIMITJIMHBI

Ilesn ocBoeHMs AUCHMIIMHBI: CO3/IaHHME OCHOBBI TEOPETHYECKOW MOJATOTOBKHU OYIyIIEero
CeLUalucTa U ToH (pyHIaMEHTaIbHOH KOMIIOHEHTHI BBICIIEr0 TEXHMYECKOro oOpa3oBaHUs, KOTOpas
Oyzer cmocoOCTBOBaTh B JajbHEHMIIEM OCBOCHHMIO CaMbIX  Pa3sHOOOPA3HBIX  MH)KEHEPHBIX
CIELUAIBHOCTEN — B PA3JIMUHBIX 00JACTAX TEXHUKHU:

1.  ucnonb3ys Bce BHIBl 3aHATUN (€KUM, CEMHHApBl, JIAOOPATOPHBIH MPAKTUKYM)
o0ecneynTh CTPOro MocieA0BaTeNbHOE, LIEIbHOE U3JI0KEHNE (PU3UKHU, KaK HayKH, M0Ka3aTh IIIyOOKYyIO
B3alMOCBS3b Pa3JIMYHbIX €€ Pa3/IeioB;

2. COO6H_II/ITB CTYACHTaM OCHOBHBIC TIPUHIOMWIIBI W 3aKOHBI (bHSI/IKI/I, a TaKXKE HX
MAaTCMaTUUYCCKOC BBIPAKCHUC,
3. IMO3HAKOMUTL CTYACHTOB C OCHOBHBIMH (1)H31/I‘ICCKI/IMI/I SABJICHUAMH, MCETOAAMU HX

HAOJIIOICHUST ¥ SKCIIEPUMEHTAIBHOTO MCCIICIOBAHUS, C OCHOBHBIMH METOJAMHU M3MEPEHUs (PU3HUECKIX
BEIMYMH, NPOCTEHIIMMU METOJaMH O00paOOTKM pe3yJabTaTOB OSKCIEPUMEHTa U  OCHOBHBIMHU
(bU3UYECKUMHU TTPUOOpaMU;

4.  1aTh CTYIEHTY SICHOE MPEJCTABICHHUE O TPAHMIIAX TPUMEHUMOCTH (PU3MYECKUX MOJIEIICH U
THITOTE3;

5. TOArOTOBUTH CTYACHTOB K HM3YYCHHIO psifa OOIICHAYYHBIX UCIHIUINH, WHXEHEPHBIX
CICUUAIBHOCTEH M JUCHUIUIMH  (TEOpeTHYECKass MEXaHWKa, COINPOTHUBICHHE  MAaTEpUaIOB,
ANEKTPOTEXHUKA U T.11.);

6. 1oKa3aTh CTyJIEHTaM, 4YTO (PU3MKA COCTABISICT B HACTOSINEE BPEMsI YHUBEPCAIbHYIO 0a3y
TEXHUKA M 4TO (PU3MYECKHE TPOLECCHl M SIBICHUS, KOTOPBIE CETOAHS KaXyTCS HENPUMEHHUMBIMHU B
JAaHHOW O0JIACTH TEXHHMKH, 3aBTpa MOTYT OKa3aThCsl B IEHTPE HOBATOPCKUX JIOCTUKCHUH JFOOOTO
WHXKEHepa.

3agauu 0CBOEHUS JMCHUILINHBI:
. @®opMupOBaHUE CHUCTEMBI 3HAaHWH O (YHIAMEHTATBHBIX (U3WYECKHX 3aKOHAX W
MIPUHIIMIIAX, JISKAIIUX B OCHOBE COBPEMEHHOMN (U3NYECKON KapTUHBI MUPA, U HABBIKOB IPUMEHEHUS

TOW CHCTEMBl K pEUICHHI0 TEXHMYECKHMX 3aJad, CBs3aHHBIX ¢ Oyaymiedl mnpodeccuoHaabHOM
JEATENbHOCTBIO;

. o0ecrieyeHne MEXIPEJAMETHBIX CBsi3e €  OOIIETEXHUYECKUMH U  CHEelHaTbHBIMU
JUCHUIUIMHAMHE, [TOCPEJCTBOM BKJIIOUEHUSI KOHKPETHBIX CHELHAIbHBIX BOIPOCOB U 33/1a4 B NPOrpamMmy
oO0yueHus ¢u3uKe, peanusanus NpoPecCHOHATbHON HaNpaBIEHHOCTH dYepe3 ydeOHblE MPHUKIIAJHbIE
¢u3nueckue 3anadu, 0e3 4ero HEBO3MOXKHO YCIEIIHOE OBJa/ieHue NMpOPEecCHOHANIbHBIMU 3HAHUSAMH U
YMEHUSMU;

. (hopMHpOBaHHE ONPE/IEIIEHHBIX HABBIKOB SKCIIEPUMEHTAIbHOM paOOThI: BHIABHUKEHUS
TUIOTE3bI, TOCTPOEHUS YIPOIIEHHBIX MOJIEIIEH CIIOKHBIX MPOLIECCOB, 00paOOTKU U aHAJIN3a OIBITHBIX
JAHHBIX, CIOCOOOB OLIEHKH YUCIIEHHBIX 3HAYCHUH (PM3NUECKUX BETMYUH U UX OTPEIIHOCTEH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JuctunnnHa sBIsIeTCsl 0053aTeNbHON M OTHOCUTCA K 0a30Boil wactu bioka bl «/luctumnmuabt
(Moaynu)» OCHOBHOU mpodeccruoHanbHON oOpasoBarensHOU mporpammbl (OITOIT), ycranaBnmBaemoin
By30M. JlaHHas AMCHMIUIMHA SBJISETCS OJHOM M3 OCHOBOIOJAralOUIMX JUCHMIUIMH B CHCTEME
noJAroToBku OakanaBpa mo HampasieHuio 20.03.01 «Texnocdepnas 6e3omacHOCTb». OHa OXBaThIBAET
HIMPOKUN Kpyr MpoOJeM U JIe)KUT B OCHOBE IMOYTH BCEX AUCHUUIUIMH HH)KEHEPHOI'O HAaIlpaBiICHUS
MIOATOTOBKH CIIELUAINCTOB.

Jucuunnuna yutaercsa B 1, 2, 3, 4 cemectpax (Ha 1 u 2 xypce) u 6a3upyercss Ha OTAEIbHBIX
KOMITOHEHTaxX KOMIIETeHLUUH, COPMUPOBAHHBIX y OOYy4aroOUIMXCAd B XOJ€ W3Y4YeHHs] Kypca (U3HUKH U
MAaTeMaTUKHU B CPETHEN IIKOJIE.

JIJis OCBOEGHMSI TUCUUIUIMHBI CTYJEHT JTOJKEH UMETh CIIEAYIOLINE «BXOJIHbIE» 3HAHUS, YMEHHUS,
HAaBbIKU ¥ KOMIIETEHIIUU:

*  3HaHue 0a30BBIX MOHATHIA U ONpeneNeHui o0Imeil PU3NKH, MTOTyUYECHHBIX B X0/1€ N3YUYEHUS
IIKOJIBHOTO Kypca (PU3UKH;YMEHHE YUTAaTh YUeOHO-HAYUHYIO JIUTEpaTypy;
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*  CIOCOOHOCTH HMCIIOJIb30BaTh MATEMATHUECKHUH armapar JJisi perieHns GU3NIeCKUX 3a/1ad;
*  yMEHHUE IPUMEHSTH MOJIy4aeMbl€ HaBBIKH JIJIsI PEIICHUS TPAKTUYCCKUX 33]1a4 B paMKax
1abopaTOPHOTO MPAKTHUKYMA;
*  YMEHHE aHAJIM3UPOBAThH PE3YJIHTATHI SKCIIEPUMEHTA H IPOBOJAUTH HEOOXOAMMBIE
MaTe€MaTUYECKUE BBIUNCICHUS.
Pe3ynbTaThl OCBOCHMS AUCHMILTUHBI OyAYT HEOOXOAUMBI JUIsl JallbHEHIIIEero mpoiecca 00y4eHus
B paMKax MO3TamHOro (OPMUPOBAHUS KOMIICTCHIIMHA TPH H3YyYECHUU CICAYIONIMX CHEIUATbHBIX
JTUCIUIUIAH:
¢ OreHka pUCKOB aBapUMHBIX CUTYyAaIlMi Ha IPOMBIIUICHHBIX 00bEKTaX
o Pa3paboTka MeponpusTHiA 10 PEJOTBPALICHUIO YPE3BBIYAHBIX CUTYAIUSIH Ha
MIPOMBIIIJICHHBIX 00bEKTaxX
MOATOTOBKA K MPOLIEYPE 3aITUTHI U 3aIUTA BBITYCKHOW KBATU()UKAIIMOHHON paOOTHI
IIOATOTOBKA K CAAa4e U c1a4a rOCyAapCTBEHHOI'0 3K3aMEHa
Hayuno-uccnenoBaresnbckas padoTta
[IpenaunioMHas npakTuka
DNEKTUBHBIC TUCIUTUTHHEI IO (PU3HYECKOU KYIbTYPE B CIIOPTY
Teopus ynpasnenus u s3xonomuueckoe odecriedenrie 'O u PCUC
[lemaroruka u TUKa yrpaBiaeHUs! KOJJIEKTUBOM
[IpaBOBbIE OCHOBBI IPaKAAHCKOM 3aILUTHI
DKOHOMUKA MOKapHOH 6€30MaCHOCTH
Opranuzanus ciry0bl ¥ TOJITOTOBKU
TennorexHuka
[ToxxapoB3pbiBO3aluTa
[Toxapnast TakTuKa
beszonacHocTh ciacatenbHBIX padoT
TaxTuka neficTBuil cacareabHbIX (HOPMUPOBAHHIA
NmxenepHoe obecrieueHre TUKBUIAIUN YepPe3BbIYAHBIX CUTYaIUN
OCHOBBI 3aLUTHI OKPY’KAIOIIEH CPEIb
Taktuka PCUC u I'O
MeHeKMEHT pucKa
Menauinna katacTpod
MenuimHCKasi MOATOTOBKA CracaTeNbHBIX (JOPMHUPOBAHUI
PU3NKO-XMMHUYECKHE OCHOBBI PA3BUTHS U TYLLIEHUS MOXKAPOB
Opranuzanus U BeJIeHHE aBapuitHO-CIIacaTeNIbHbIX paboT
[Tpodeccuonanbublii 351eKTHB. OCHOBBI TEOPUU TPAHCIIOPTHBIX CPEIICTB
Opranuzanus cBsi3u u onoseuieHus: B YC
YcTouuBOCTh 00BEKTOB IKOHOMUKH B UC
[IpodeccronanpHblii reKTUB.PanainonHas 1 XUMHUYECKas 3alluTa
[Tpodeccrnonanbheblii anekTuB. CpeacTBa U CIIOCOOBI pAAHAIIMOHHON K XUMUYECKOU 3aIIUTHI
CrnacaTenbHas TeXHUKA 1 6230BbIE MAIIUHBI
[ToxapHast noAroToBKa
MarepuanbHO-TEXHHUECKOE obecrieueHme
I'maporazonnHammka
Teopus ropeHus u B3pbiBa
DIEKTPOTEXHUKA U JIEKTPOHHKA
HanexHocTh TEXHUYECKUX CUCTEM U TEXHOTE€HHBIN PUCK
Ynpasnenue TexHochepHOi 6e30MacHOCTHIO
Hanzop u koHTpOJb B chepe 6e30macHOCTH
Hoxcomorus
¢  MexaHuka
a TaKXKe JJIS MPOXOXKACHUS TPAKTUKH 110 TTOTYISHHUIO TPOPECCUOHATBHBIX YMEHHUM U OTBITA
npodeccHoHaNBHOM EATENIbHOCTH U TPOSKTHOM JIeATEIHHOCTH.

3. HEPEYEHDb IINTIAHUPYEMBbIX PE3YJIbTATOB OBYYEHMUS 110 AUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMUN OCBOEHUAA
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onoIt
IIpouecc u3y4yeHus: TUCUUIUIMHBI HAIIPABJIeH Ha (POPMUPOBAHUE CIIEAYIOMINX KOMIIETCHIIUI:
e CrocoOeH yuynThIBaTh COBPEMEHHBIEC TCHICHIIMH Pa3BUTH TEXHUKU M TEXHOJIOTHI B 00JacTi
TexHOCc(epHO 6€3011aCHOCTH, U3MEPUTEIBHON U BEIYUCIUTENbHON TEXHUKH,
MH(OPMAIMOHHBIX TEXHOJIOTUI MPU PEIICHUH THIIOBBIX 3a/1a4 B 00J1aCTH PO ECCUOHATLHON

AeSATEIbHOCTH, CBI3AHHOM C3aIUTONH OKPYKaroLIel cpelibl U o0ecrieueHneM 0e30MacHOCTH
yenoseka (OIK-1);

Koa u HaumeHoBaHue IlepeyeHb MIAHMPYEMbBIX Pe3yJIbTATOB
peajsm3zyemMoii KoMIeTeHIIun 00y4YeHMsI O AMCIHUIINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMHU

JMOCTHKEeHUS KOMIIeTeH NI

OIIK-1 HN/I-1onkl
CriocoOeH yuuThIBaTh 3HaTh COBPEMEHHBIC TCHICHIMH  Pa3BUTHS
COBPEMEHHBIC TEHICHIINN TEXHUKU W TEXHOJOTHH B 00JIacTH oOecreucHus
pa3BUTHS TEXHUKH U TexHOCc(epHOH 0e30IacHOCTH, U3MEPUTEIILHOU U
TEXHOJIOTUH B 00J1aCTH BBIUUCIIUTCIIbHOW TEXHUKH, HWHPOPMAIIHOHHBIX
TeXHOC(EpHOI 0€30MaCHOCTH, | TEXHOJOTMA B  CBOEH  MpoeCCHOHAILHON
U3MEPUTEIIHOW U JESITeITBHOCTH
BBIYMCIIUTEIILHONW TEXHUKH, HN-2onk1

UH(QOPMALIMOHHBIX TEXHOJIOTHH | YMETh yYHTHIBATH TCHICHIIMH PA3BUTUS TCXHUKH
IIPY PECLLIECHUY TUIIOBBIX 33a4B | U  TEXHOJOTHMH B  oOjactm  oOecreueHus
obnactu npodeccruoHaIbHON TexHoc(hepHOU 0e30MacHOCTH, U3MEPUTEITHHON U

NeSITENIbHOCTH, CBSA3aHHON BBIYHCITUTEIIEHON TEXHUKH, HWH(POPMAIIMOHHBIX
C3alIUTON OKPYXKAIOLIeH CpeAibl | TEXHOJIOTMH B CBOCH  mpodeccroHaIbHON
1 o0ecrie4eHreM O€30MaCHOCTH | JIeATEIbLHOCTH; HCII0JIb30BATh WNurepuer-

YeJoBeKa peCypChl, TOJHOTEKCTOBbIE 0a3bl JaHHBIX U

KaTaJIOTOB, JJICKTPOHHBIC XYpHAJIbl W IATCHTHI,
TIOMCKOBBIC PECYPCHI IJId IMMOUCKaA HH(bOpMaHHH B

obnactu TexHochepHoi 6e30macHOCTH
HN-3onkl

Bnagers criocoOHOCTBIO YUYHMTHIBATh TEHICHIIMU

pa3sBUTHS TEXHUKM U TEXHOJOTMH B obiactu
oOecrieueHHuss  TexHocepHO  Oe30MmacHOCTH,
W3MEPUTEIIbHOM W BBIYHUCIHUTEIBHON TEXHUKH,
WH(OPMALIMOHHBIX ~ TEXHOJOTMH B CBOeH
npodecCHuOHATIBHOMN J1eITETbHOCTH

4. OBLIAS TPYJTOEMKOCTH JUCHHUITJINHBI
41. OO0beM IUMCHUIJIMHBI B 3a4eTHBIX equHunax (Bcero) — 16 3E.

4.2. O0beM IMCUHUIJIMHBI 10 BUIAM Y4eOHOIi padoThI (B Yacax):

KoJsinuecTBo yacoB ((popma o0yueHus — gunast)
Bun yueOHoit padoTni Bcero nmo B T.4. 10 cemecTpaM

IJIaHy 1 2 3 4
KonrakTHas pabota 340 90 80 90 80
o0Oydaromuxcs ¢
Iperno/iaBaTeaeM
AyIUTOpHBIE 3aHATHSL:
® JIEKIIUU 136/136* 36/36* 32/32* 36/36* 32/32*
® [pPaKTUYECKHUE U 68/68* 18/18* 16/16* 18/18* 16/16*

CEeMHUHAPCKHE 3aHATHS

e 1abopaTOpHBIC pabOTHI 136/136* 36/36* 32/32* 36/36* 32/32*
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(;1aboparopHbIii

MIPAKTUKYM)
CamocrosiTenbHas paboTa 92 18 28 18 28
®dopma TeKy11Iero TECTUPOBAHUE, | TECTUPOBAHHE, TECTUPOBAHUE, | TECTUPOBAHME, | TECTUPOBAHUE,
KOHTPOJIS 3HAHUU U YCTHBIN ONPOC | YCTHBIN OMpOC YCTHBIM ONIPOC | YCTHBIM OMPOC | YCTHBIN OMPOC
KOHTPOJIS 144 36 36 36 36
CaMOCTOATENILHON paboThI
Kypcogas pabora - - - - -
Buasl mpomexxyTouHOM
aTTecTauuu (3K3ameH,
3a4er)
Bcero yacos no 576/340* 144/90* 144/80* 144/90* 144/80*
JUCIUTIHHE

4.1. Conep:xaHue 1uCHUILIHHBI (MOayJs). PacnpenesieHue 4acoB Mo TeMaM M BUIaM y4eOHO#i padoThbI:

dopma 00yueHus — ounas

Buab! yueOHbIX 3aHATHI]
AyIUTOpHBIE 3aHATHS
Dopma
NpaKkTH- | Jabopa- | 3ansaTus B
H CamocTo- TeKyLIero
a3BaHHUE pa3jiejioB U TEM Bcero YeCKHue TOPHbIE HHTEpPaK-
HATHSA 00ThBI THUBHOM ATCARHAS KOHTPO.IS
JEKIMH 3a 9 paooTel, pa6orta 3HAHUI
CEMHHA- | TPAKTH- (hopme
KYMBI
TECTUPOBAHUE,
THBIH OIT
1. Mexanuka 32 10 10 7 e onpoc
TECTUPOBAHUE,
CTHBIN OTIPOC
2. MonexynspHasipuszuka 32 10 10 7 y p
TECTUPOBAHUE,
3. OcHOBBI CTHBIN OTIPOC
28 9 9 6 y p
TEPMOAUHAMUKHU
TECTUPOBAHUE,
4. Mexanuueckue 29 9 9 6 YCTHBIN OIIPOC
KoJIeOaHUs U BOJTHBI
TECTUPOBAHUE,
CTHBIN OTIPOC
5. DneKkTpudeckoe mnoie 32 10 10 7 y p
TECTUPOBAHUE,
. CTHEIHA OIIPOC
6. DneKTpuYecKuil TOK 32 10 10 7 Y P
TECTUPOBAHUE,
7. Maraetusm 32 10 10 7 YCTHBIN OTPOC
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TECTUPOBAHUE,
8. DNeKTpoOMarHUTHOETIONE, -
CTHEBIM OIIPOC
AIIEKTPOMArHUTHBIE 29 9 5 9 6 y p
BOJIHEI
9. OcHOBBI hoTOMETPHH, TECTUPOBAHUE,
reoMeTrpuyecKas CTHBIM OIIPOC
P 32 10 5 10 7Y p
OITHKA, OCHOBEI
BOJIHOBOM ONITUKH
TECTUPOBAHUE,
10.KBanTOBas nmpupoja 7
pupon 32 10 5 10 7 YCTHBIN OIIPOC
W3IIyYEHUS
TECTUPOBAHUE,
11.ATOMHBIE CLIEKTPHI CTHBIN onpocC
PRl 31 10 5 10 6 |V p
MOJEIIH aToMa
TECTUPOBAHUE,
12.OCHOBBI KBAHTOBOM CTHBIHM OIIPOC
32 10 5 10 7 Y p
bu3uKu
TECTUPOBAHUE,
CTHBIN onpocC
13.ATomHas ¢pusnka 31 10 5 10 6 y p
TECTUPOBAHUE,
THBIA OIT
14. S nepuas ¢pusnuka 28 9 4 9 6 ye OHPpoc
Dx3amen no oucyuniume 144
HUTOIO: 576 ‘ 136 ‘ 68 ‘ 136 | - | 92 ‘ 144

5. CONEP)KAHUE JUCHUILIMHBI (MOAY.JIS)

Tema 1. Mexanunka

Cucremel orcuera. IloHATHsS 0 mpocTpaHCTBE M BpeMeHU. KHHeMaTmka MpPOU3BOJBHOTO JIBUKEHUS.
CKopocTh M YCKOpPEHHE MPOU3BOJIBHOIO JIBHKEHUS. JIMHaMUKa MaTepuaibHONW TOYKH, OCTYaTeIbHOTO
U BpaIlaTeJIbHOrO JIBWKEHUS TBEpAOro Tena. JIMHaMMKa BpallaTebHOTO ABM)KEHMS MaTepUalIbHON
Touku. 3akoHbl HpioroHa. Macca. Cumna. Wmmymnesc. DHeprus. Mexanuueckas padbora. MOITHOCTB.
Kunernueckass ¥ NMOTEHLIMAIbHAs dHEPIUsa. 3aKOHbBI coxpaHeHMsl. KoHcepBaTHBHbBIE M JUCCUIIATHBHBIE
CHIbL. 3aKOH COXpPaHEHHs] MEXaHMYeCKON SHEpPruH. 3aKOH COXPAHEHHUS MOJHOM SHepruu. AOCOIIOTHO
yOpyrui u Heynpyruil yaapel. Hemnepuuansasle cucteMbl orcuera. Cuibl mHepuuu. MHepruanbHbie
cucTeMbl. MexaHn4ecKuil MpuHIUN oTHOcuTeabHOCTH. [IpeobpazoBanus ["anunes. Teopema croxxeHus
CKOPOCTEH.

Tema 2. MoJiekyasipHas pusuka
[IpenMer u mMetoabl MOJNEKYJIsApHOU (u3uKHU. TepMoauHAMHYECKHE COCTOSIHUS U TePMOJMHAMHYECKHE
napaMeTpbl. OKCIEPUMEHTAJIbHbIE Ta30BbIE 3aKOHBI. YPABHEHHME COCTOSIHMS HJEAJIBHOIO rasa.
OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUUYECKOH TEOpUM HWJeallbHOrO Trasza. PacmpeneneHnue
MakcBemna yuciaa MoOJIEKyJn Mo ckopoctaMm. CpenaHsss MHa cBoOojHoro mpoOera. PeanbHble
rasbl,)KHUJKOCTH, TBEP/IbIE TEIA.

Tema 3. OcHOBBI TEPMOAUHAMUKHI
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MKT. MWneansubrii ra3. Crenenu cBoOoawsl. BHyTpeHHsis osHeprus raza. IlepBoe  Hauamo
tepMonuHamMuKH. Pabora raza mpu u3MeHeHMH ero oObema. TeruioeMkocTh. [IpuMeHeHue mepBoro
Hayaja TEpMOAMHAMUKHM K H3oIporeccam. JHTponus. TerioBble MamuHbl. [[ukinyeckue mnpoueccsl.
[Mukn Kapno. Brtopoe nauamo TtepmonmHamuku. OOpaTumble mporeccbl. CHIbl M MOTEHLIUAIbHAS
SHEPrus MEKMOJICKYJISIPHBIX B3auMOIecTBUI. YpaBHeHune Ban-nep-Baanbca.

Tema 4. KosieOaHusi U BOJIHBI
'apmonnueckue kosnebaHus. YpaBHEHHWE TapMOHMYECKHX Konebanuid. ['paduueckoe m3obOpaxeHue
rapMOHUYECKOT0 KOJIEOATEeIbHOIO JBMIKEHUSA. DHEPrusi rapMOHHUYECKOI0 Koje0aTeIbHOro JBUKEHHUS
MaTepuaabHOW ToukH. ['apMoHMuYeckuil ocrmsTop. Buasl MasTHuUKOB. CloKe€HHME TapMOHHUYECKUX
koneOanuii. @durypsr Jluccaxy, Ouenusa. 3aryxarome KosneOanus. BvIHyXACHHBIE KOJIcOaHMS.
Pe3onanc. Ynpyrue BoiaHbsl. MexaHu3M BOJIHOBOI'O IBH)KEHUS. Y paBHEHUE OETyIEH BOJIHBL.

Tema 5. DiekTpuueckoe moJie.
3akon Kynona. HampspkeHHOCTP M TOTEHIMAN JJIEKTPUYECKOTO TIOJSI, JIMHUM HAIMPSKECHHOCTH.
[IpuHuun cynepno3unuu saekTpuyeckux noiseid. Teopema ['aycca s BeKTOpa HaNpsKEHHOCTH
anekTpuyeckoro noist. Pabora cui anekrpocrarnyeckoro mnoist. CBsA3b HAIPSHDKEHHOCTH U MOTEHLMANA,
SKBUIIOTEHIMAIbHBIE TOBEPXHOCTH.
[Tonspusanust AMANEKTPUKOB. BUIbl IUANEKTPUKOB, CETHETORJEKTPUKH, MbE30JICKTPUKH. BekTop
nomspuzauuu.  WMuaykuous — snektpudyeckoro  moisid.  JlusnekTpuueckas — IPOHMUIIAEMOCTh U
BOCIIPUMMYHUBOCTh. Teopema ['aycca i Hanps>KEHHOCTH AJIEKTpUYecKoro mnojis. [Ipenmomnenue muHuin
3JIEKTPUYECKOTO 0JI Ha TPAHMILIE pa3jiesia ABYX JUAIEKTPUKOB.
[IpoBOHMKHM BO BHELIHEM 3JEKTpUUYECKOM noje. KoHaeHcaTtopsl, coeAMHEHUE KOHIEHCATOPOB.
DHeprusi CUCTEMBI 3apsA0B. DHEPTHUsl 3apsHKEHHOTO MPOBOJHUKA U 3apsSyKEHHOIO KOHJIEHCATOPA.
DHeprus 3IEKTPUYECKOro MOJIs.

Tema 6. JneKTpUYECKHH TOK.
Onextpuueckuid Tok. Cuna u maotHocTh Toka. DJ[C. 3akon Oma (A7 OTHOPOAHOTO M HEOJAHOPOIHOTO
ydacTka 1enu), 3akoH Oma B auddepenuuansaoit ¢popme. Comporunenue. 3akoH J[xoynsa-JleHna.
Coenunenue pesuctopoB. Momuocts Toka W KIIJ[ ucrounuka. IlpaBuna Kupxroga. IIpoBonnukwu,
M30JIATOPHl M TOJYNPOBOJAHUKKA — OCHOBBI 30HHOW Teopuu. Oddexr Xomma. p-nN- mepexon B
IIOJIyTIPOBOJIHUKAX.
Tox B oanektponurax (dnekrtposnn3, 3akoH @apazges). Tox B razax (BHABI Ta30BOT0 paspsa).
IIepemenHbI TOK. Pe30HaHC TOKOB. MOIITHOCTB B LIENN IEPEMEHHOTO TOKA.
Onextpruyeckue KonedaHus (CBOOOIHBIE, 3aTyXaOLINE U BBIHYK/ICHHbIE).

Tema /. Marnerusm.
B3aumopeiictBue TOkOB. MarnutHoe mnosie. MarHuTHass WHIYKIMS, JIMHUM MAarHATHOW WMHIYKIUH.
3akoHn buo-CaBapa. Llupkynsuusi BekTopa MarHUTHOW WHAyKIuu. llome coneHompa. Marnetukwu,
dbeppomarnetusm. Hamaramuennocts. HampspkeHHocTh MarHuTHOTO ToNs. Llupkymsinus BekTopa
HaNpPsLKEHHOCTH MarHUTHOro mnotist. [IpenomieHne nuHUM MarHMTHOM MHAYKLIMM Ha TPAHULE pa3jelia
JIBYX MarHeTHKOB.
Cuna Amnepa. Cupa Jlopenua. Bzaumoneiictsue 1Byx TokoB. KOHTYp ¢ TOKOM B MarHUTHOM I10JI€.
SABnenue anexrpomarauTHON MHAYKIMK. D/]C naaykuu. UHayktnBHOCTE. CaMonHayKus. B3anmuas
nHAYKUUA. TOKM 3aMbIKaHUs U pa3MbIKaHUs Lenu. [[BrUoKeHue 3apsyKEHHBIX YaCTHUI] B MArHUTHOM I10JIE.

Tema 8. DyieKTpOMarHuTHOE 10J1e, JJIEKTPOMATHUTHBIE BOJIHBI.
BuxpeBoe snexTpuueckoe mojie. Tok cmelieHus. DIEKTpOMarHUTHOE mosie. YpaBHeHHs MakcBesia.
BonnoBoe ypaBHeHue. Ilnockas anekTpomMarHuTHas BOJIHA. DHEPIHs U UMITYJbC 3JIEKTPOMArHUTHOIO

I10JIA.

Tema 9. OcHoBbI (poToMeTpun. 3aKOHBI reOMeTPUYECKOii ONTUKU. OCHOBBI BOJIHOBOW
ONTHKM.
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CBeToBoi NOTOK. POTOMETPUUECKHUE BEIUUUHBI U €JUHUILIBIL.

[Tpunuun depma. 3akoHBI OTpaKEHHUS U TperomieHus. [Ipenomnenne Ha cepruuecKoil MOBEPXHOCTH.
Cdepuueckue 3epkania U TOHKHUE JUH3BL. [[prMepsl mocTpoeHust U300paXkeHU B TOHKUX JIMH3AX.
HNutepdepennius cBera. OnbiT FOHra. Ilomockl paBHOM TOMIIMHBI M paBHOrO HakioHA. Jludpakmms
ceera. Judpakuus Ppenens, meron 30H Dpenens. Hudpaxmus Dpaynrodepa. [lomspuszanms.
Jlucnepcusi, 3aBUCUMOCTb I10Ka3aTessl IPEJIOMIIEHUS OT YaCTOTBHI.

Tema 10. KBanTOBasi NnpUpoaa U3JIyYeHHs].
TennoBoe uznydenue. 3akon Kupxroda. 3akonsr Credana-bonbimana u cmemenust Buna. @opmyiibl
Panes-/xunrca u BuHa [u1st crieKTpaibHOM IIIOTHOCTH SHEpreTudeckor ceetumoctu. Y @- katactpoda.
KsanTe! [Itanka u ¢popmyna [nanka. Buemnuii hotosaddekr. 3akonsr CtoseToBa. Y paBHEHHE
DiiHmTeHa 11 BHenHero Gorodddekra. Macca u ummyibe Gorona. dpdext Komnrona. EquncTBO
KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3ITy4EHUSI.

Tema 11. ATomHBIe cieKTpbI. Moaeau aToma.
Mopenmu aroma Tomcona u Pesepdopna. Paccesnue Pesepdopna. Ilmanerapnas monmens atoma u eé
Hepoctatku. Criektp Bonmopoaa. CrexkTpalibHble JUHUU U cepur. AToM bopa. YcimoBue KBaHTOBaHUSA
Bbopa. [Toctynarel bopa. DHepreTryueckuii CrieKTp BOJOPOA0NOI00HOTO aToMa.

Tema 12. KBanToBasi pusuka.

KopnyckynsipHO-BOTHOBOM  Jyanu3M CBOMCTB BemiectBa. Bosnbl [le bpoins. DxcnepuMeHTHI,
JIOKa3bIBAOIIME  KOPIYCKYJISPHO-BOJHOBOM  JyaJlu3M  CBOMCTBa  YacCTHII. CooTHoleHue
HEOIpeneIEHHOCTeH M ero cMbIci. BomHoBas (yHKIus, €€ CBOHCTBA M €€ CTATUCTHYECKUIH CMBICIL.
[Ipunuun coorBerctBus. ['amunbToHMaH. YpaBHenue Illpenunrepa: crauvoHapHOE W BPEMEHHOE.
YacTuiia B OJHOMEPHOW MPSMOYTOJIBHON IMOTEHIMAIBHOW siMe. 3agada O dYacThie B OECKOHEYHO
rIIyOOKOH MPSMOYTOJIbHON MOTEHIIMAIBLHON sSIME, YHEPIeTHUECKUN CIIEKTP STOM 4aCTUIBI U BEPOSATHOCTD
e€ HaxOoXKJIEHHs B pa3HbIX dvacTsaX sMbl. [loTeHIMalbHbIE SMBI M MNOTEHLUMAJIbHBbIE Oapbephl.
[IpoxoxaeHne dYacTUIBl Yepea TMOTCHIHAIbHBIA Oapbep (Ha TpUMEpe OJHOMEPHOTro Oapbepa).
Koadpduuuent mnposzpauHoctd Oapbepa. JIMHEHHBI TapMOHMYECKUH OCHMIUIATOP B KBaHTOBOM
MexaHuke. MomeHT ummyibca. CoOOCTBEHHBIC 3HAUCHUSI U COOCTBEHHBIE (PYHKIIMM MOMEHTA UMITYJIbCA.
Cnun. Oneparop crniuHa. CoOCTBEHHbIE 3HAUYEHUs oreparopa cruHa. [1oiaHbI MeXaHMYeCKuit MOMEHT
gacTulibl. DepMHOHBI U OO30HBI.

Tema 13. ATomHas pusuka.
ATOM BOZIOpO/JAa B KBaHTOBOM MexaHuke. YpaBHeHue lllpenunrepa mist atoma Bogopoja. KBaHTOBbIE
yucla W WX CMbICH. BonHOBbIE (YHKIMM W OSHEPreTHYECKH CHeKTp aToMa  BOAOPOJa.
TOXIECTBEHHOCTh YACTHUL, NPHHUMUII HEPA3IUYUMOCTH OAWHAKOBbIX 4YacTull. [IpumHmun Ilaynw.
3anoiHeHne PHEPreTUYECKUX YPOBHEH (DIEKTPOHHBIX 000504eKk) B arome. [lepuoanueckas cucrtema
aneMeHTOB  MenzaeneeBa. Moliekynbl:  BHABI  XUMHUYECKOM  CBSI3UM, BAJIEHTHOCTh, TEPMBI,
MYJIBTUIUIETHOCTh. MOJNIEKYISPHBIE CIIEKTPBL.

Tema 14. Sinepuas puzuka.
Mogenu crpoenus sapa atroma. HykioHsl. fnepHbie cHilbl U UX CBOMCTBA. M30TOmNbBI. DHEPTUs CBI3UHU
nedpexkr Maccel. PagmoakTuBHOCTh. 3akOH paguMoOaKTUBHOro pacmaaa. llepuon monmypacnana.
AKTHUBHOCTB H30TONA. SnepHble peakuu. Anbda- u GeTa-pacna.

JIeKIMOHHBIN KypC MpearnonaraeT CHUCTEMAaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPOCOB
y4eOHOW JHUCIUIUIMHBI W JIOJDKEH J1aBaTh HauOoybIuid oO0beM wHpoOpMaruu u obecreuynBaTth Oojiee
riy0oOKoe MOHUMAaHHe Y4eOHBIX BOMPOCOB MPH 3HAYUTEIHHO MEHBIIMX 3aTpaTaX BPEMEHH, YeM 3TO
TpeOyeTcst OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUEeHUE MaTepHaa.
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6. TEMbI IPAKTUYECKHWX U CEMUHAPCKHUX 3AHATHUI

Tema 1. Mexanuka
dopMa IpoBeICHUs — CEMHUHAP.
Pewenne 3anau no pazaenam:
- KMHEMAaTHKa MOCTYNAaTeIbHOr0 U BPallaTeIbHOIO JIBH)KEHUE;
- BTOpO 3aK0H HbI0TOHA;
- 3aKOHBI COXpaHEHUs UMITYJIbCa U SHEPIUN;
- MOMEHT UHEpLMHU, OCHOBHOE YPaBHEHUS BPAILlATEIbHOIO JIBUKEHUSI.
Tema 2. MoJieky/asipHas pusuka
®opMa npoBeICHUS — CEMHUHAP.
Pemenue 3anay no pazaenam:
- MKT, 6apomerpuueckas ¢popmya;
- pacnpenenenne MakcBeia.
Tema 3. OcHOBBI TEPMOIUHAMHKH
®opMa npoBeICHUS — CEMHHAP.
Pewenue 3agau no pazaenam:
- m3ompoueccsl, ypaBHeHue Menneneesa-Knaneipona,
- pabotanpu pacUIMpPEHUU ra3a, BHYTPEHHSS SHEPTHs, IEPBOE HA4aI0 TEPMOIMHAMHUKHY;
- TEIUIOEMKOCTb, SHTPOIHS, BTOPOE HAYAJIO TEPMOIMHAMUKH, LIUKIIbI;
peasibHBIE ra3sl, ypaBHEeHUE Ban-nep-Baanbca.
Tema 4. KosieGaHus1 M BOJTHBI
®opMa npoBEICHUS — CEMHUHAP.
Pemenue 3agay no pazaenam:
- ypaBHEHHE T'apMOHMYECKUX KOJIeOaHUil, 3aTyXarolue KoieOaHusl, BEIHY K /ICHHbIE
KOJIeOaHM s, PE30HAHC;
- cloxkeHue KonebaHui, purypsl JInccaxy;
- BOJIHBI, ypaBHEHHE O€ryIeil BOJIHBI.
Tema 5. JnekTpruecKoe moJie
dopma nNpoBeACHUS — CEMUHAP.
Pemenue 3agay no pa3aenam:
- 3akoH KyJioHa, MpUHLINII CYyNIEpIIO3HULINN;
- teopema ["aycca Juist 3I€KTPUYECKOTO MOJIS;
- €MKOCTb, KOHJICHCATOPBI, SHEPTUs JIEKTPUUECKOTO MOJIS;
- TpaHHUYHBIE YCIOBUS Ha TPAHHUILIE pa3/ielia IByX AUAIEKTPUKOB.
Tewma 6. DaeKTPpUYECKHIT TOK
dopma IpoBECHMS — CEMUHAP.
Pemenue 3anau no pasaenam:
- 3akoH OMa, coeMHEHNE PE3UCTOPOB; MpaBuia Kupxroda;
- 3akoH /[xoynsa-Jlenna;
- TIEpEMEHHBIN TOK;
Tema 7. Marneruzm
dopMa NpoBeICHNS — CEMHUHAP.
Pemenue 3agau no pazaenam:
- 3akoH buo-Casapa, cuna Amnepa;
- 3akoH Dapazes ISl AIEKTPOMarHuTHON MHAYKIUH;
- CaMOMHJIYKIIMSI; TOKM 3aMbIKaHUS U Pa3MbIKaHUS LIETH;
- TEOpeMbl O IMPKYJISILUHU JIJIsl BEKTOPOB MarHUTHOM MHIYKIIMH U HAPSHKEHHOCTH;
- RLC-xoHTYD.
Tema 8. DyieKTPOMAarHuTHOE M0J1e, JJIEeKTPOMATHUTHBIE BOJHBI
dopma NpoBEICHUS — CEMUHAp.
Pemenue 3anay no pazaenam:
- ypaBHeHus Makcseiia;
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-  OMB.
Tema 9. OcHoBbl poToMeTpuH. 3aKOHBI reOMeTPUUYECKOl ONTHKH. OCHOBBI
BOJIHOBOMONITUKH
dopma npoBeeHUS — CEMUHAP.
Pemenue 3anay no pazaenam:
- TOHKHE JIMH3bI, 3aKOHBI TEOMETPUUYECKOMN OINTHKH;
- OCHOBBI (POTOMETPUH.
- uHTepdepennus B onbiTe FOHTa; MHTEphepeHINS B TOHKHX IDIEHKAX, Koyblia HproToHA;
- 30HbI OpeHens;
- mudpakuus Ha HEeNU 1 Ha JUPPaKIHOHHON PelIETKe;
- aucrnepcus cBeTa
Tema 10. KBanToBasi npupoa u3ry4yeHus
®opMa npoBeICHNS — CEMHUHAP.
Pemenue 3agay no pazaenam:
- TeIwIoBoOe u3inydeHue, popmyna [lnanka;
- dorodddexkr;
- a¢dexr Komnrona, cBSI3b KOPIYCKYJISAPHBIX H BOJTHOBBIX CBOWCTB H3ITyUCHHUSI.
Tema 11. ATomHbIe ciekTpbl. Moaesn aroma
dopMa npoBEICHUS — CEMHUHAP.
Pemenue 3amay no pasgenam:
- arom bopa, criekTpsl BOIOPOI0NOA00HBIX aTOMOB;
- JIMHUH, CEPUU U TIEPEXO/Ibl B TOMHBIX CIIEKTpPaX.
Tema 12. KBanToBas ¢pusuka
®opMa poBEICHUS — CEMHUHAP.
Pewenue 3agau no pazgenam:
- nnuvHa BoiHbI [e bpoiins;
- NPUHIMI HEONIPEAETEHHOCTH;
- BoJHOBas QyHKIUS, €€ CBOMCTBA U CTATUCTUYECKHI CMBICIL.
- ypasHenue lllpenunrepa, yacTUIbl B MOTEHIIMAIBHBIX SIMax, MPOXOXKIACHUE YACTHUI[ Yepe3
MOTEHITUATBHBIN Oapbep.
Tema 13. AtomHasi pusuka
®opMa NpoBeICHUS — CEMHUHAP.
Pemenue 3anau no pazgenam:
- opOHWTaIBHBIN MOMEHT UMITYJIHCA, CITUH U MOJTHBIA MEXaHUYECKHIl MOMEHT;
- 3al0JIHEHUE AIEKTPOHHBIX 000JI0U€eK B aToMe, puHLMN [laynu; pa3penéHnble n3anpemnéHHble
MIEPEXO0/Ibl; TEPMBI.
Tema 14. Sinepnas ¢puznka
@®opMa NpoBEICHUS — CEMHUHAP.
Pemenue 3amay no pasgenam:
- nedexT Macchl ¥ SHEPTUS CBSI3H;
- 3aKOH PaJIMOAKTHBHOTO pacmlaja;
- sZIepHBIE peakluu; anb(a-, 6eTa- U raMMa-u3IyueHHe.

HpaKTI/I‘-ICCKI/IC (CGMI/IHapCKI/IC SaHSITI/ISI) OpCACTaBJIAOT co0oif JACTAIN3allUI0 JICKITMOHHOI'O
TECOPETUYCCKOTO MaTCpHraia, IPOBOJAATCA B LEIAX 3aKPCIVICHUA KypCa M OXBATBIBAIOT BCC OCHOBHBIC

pazaebl.

OcHoBHON (opMOI MPOBENEHUS CEMUHApPOB M MPAKTUYECKUX 3aHATUH SBISETCS pEIlIeHHe

3amad. B o0s3aHHOCTM  mpemojaBaTeNss  BXOJAT: OKa3aHHWE  METOAMYECKOH  IOMOIIU
KOHCYJIbTUPOBAHHE CTYJECHTOB IO COOTBETCTBYIOIIUM TEMaM Kypca.
AKTHBHOCTb Ha IPAKTHUUYECKUX 3aHATUSAX OLEHUBAETCS MO CIEIYIONIMM KPUTEPHUSIM:

* pellIeHue 3a/1a4 y I0CKU;

®  CaMOCTOSITEIbHOE PEILIEHHUE 3a/1a4 BO BpeMsi KOHTPOJIbHBIX padoT.



MHuHHCTepCTBO HayKH U BEICIIEro 00pa3zoBanust PO

OI'BOY BO VibsHOBCKHI TOCYJapCTBEHHbIN YHUBEPCUTET Popma

®-Pabouast mporpamMma Mo JUCLUILIMHE

7. JIABOPATOPHBIE PABOTBI, IPAKTUKYMbI

Tema 1. Mexanuka

®opma npoBeieHus — J1abopaTopHbIe padOTHI.

3aunarue 1.

JlaGoparopHas pabota «VI3yueHne 3aKOHOB PABHOYCKOPEHHOTO JIBUKCHUSY.
Bonpocsl o Teme (117151 00CYy)ASHUS HA 3aHATUH, JIJIS1 CAMOCTOSITEIIbHOTO U3yUEHUS).

1. MarepuansHass Touka. Mexanuueckoe aBmxkeHue. Cucrema orcuera. IloctymarenbHoe
JBUKEHHE. PaBHOMEpHOE MABM)KEHHE, PAaBHOYCKOPEHHOE M PABHO3AMEJIEHHOE [BUKCHHE.
Tpaextopus. Paguyc-Bekrop. [Ipolinennsiii myth. BekTop nepemenieHus.

2. MrHoBeHHas cCKOpocTh. CpeHsIst CKOPOCTh. Y CKOPEHHE.

3. 3axonsl HetoTona. Cuna TpeHus.

3ansaTue 2.
JlaGoparopHas pabota «VI3yueHne 3aKOHOB BpaIaTeIbHOTO ABMKEHUS.
Bonpocs! o Teme (1151 00Cy>X1€HUS Ha 3aHIATUH, JUISl CAMOCTOSITEIILHOTO U3YUYEHUS).

1. BekTop yrioBoil ckopocTH. YTiaoBoe yckopeHue. CBs3b YIJI0BOW U TMHEHHOM CKOPOCTH,
CBSI3BJIMHEHHOTO U YTJIOBOTO YCKOPEHUSI.

2. Teopema I'toiirenca-IlIteitnepa. OcHOBHOE ypaBHEHUE TUHAMHUKHU BpPaIaTeIbHOTO JBUKCHHUS
(oOruit 1 YacTHBIN BU). 3aKOH COXpPAaHEHHUsI MOMEHTA UMITYJIbCa. 3aKOH U3MEHEHHSI MOMEHTA
UMITyJIbca cUcTeMbl. KnuHeTnueckas sHeprus BpalaTelIbHOTO JIBH)KEHUS.

3anstue 3
JlaGoparopHas pabota «MastHuk MakcBeniay.
Bonpocs! o Teme (17151 00CyX/1€HNS Ha 3aHATUY, JJI1 CAMOCTOSITEIIBHOTO U3YyUCHHUS).

1. AGcomoTHO TBepaoe Teno. Bpamarensnoe asmxenue. Ocky BpamieHus. Llentp macc TBEpmoro
TeJla W CHCTEMbl MaTepHUaIbHBIX TO4YeK. MOMEHT cuiibl. MOMEHT wummyiabca. MOMEHT
uHepuuu. @opmysia MOMEHTa UHEPLIUH.

Tema 2. MoJsiekyasipHas pusuka

dopma npoBeieHus — 1abopaTopHblie paboTHI.

3ansaTue 1.

JIabopatopHas pabora «CTaTUCTUYECKUE paclipeIeNieHNs] B MOJIEKYIISIpHON (DU3UKE».

Bonpocs! no Teme (17151 00CY/A€HUS Ha 3aHATHH, JJI1 CAMOCTOSATEIBHOTO U3YyUSHHUS).
1. OcHoBbl TeOpHuM BeposATHOCTH. Pactipenienenne MakcBesnia 1 ero CBOHCTBa.

Tema 3. OcHOBBI TEPMOAMHAMHKH

dopma npoBeieHus — 1abopaTopHblie paboTHI.

3ansaTue 1.

JIabopatopHas padota «OnpeaeneHue OTHOILEHHUS MOJIIPHBIX TEMJIOEMKOCTEH ra30oBy.

Bonpocs! no Teme (17151 00CY/1€HUS Ha 3aHATHH, [T CAMOCTOSITEIbHOTO U3YUEHHUS).

1. TemnnoeMKoCTh Tena, MOJISIpHAs U yA€IbHAs TEMJI0EMKOCTh. TemnoéMKOCTb B
pasnuuHbIxu3onpoueccax. CootHomenune Maiiepa.

2. AnmaGaTHbIi pouiecc U ero cBoicTBa. [Tokazarens annadaThl ¥ €ro CBA3b C YUCIOM
CTeINeHecBOO0 bl MOJIEKYJT HACATBHOTO ra3a.

3ansTue 2.

JlabopaTopHas pabota «l3ydeHue  B3aMMOCBSI3M MEXKIY JaBJICHHEM U 00bEMOM rasa Mpu
IIOCTOSIHHOM TEMIIEpaType».

Bonpocs! no Teme (17151 00Cy>X1€HUS Ha 3aHITUH, JUISI CAMOCTOSITEILHOTO U3YUYEHUS).

1. Temnnora, BHyTpeHHsIsl SHEprUs U paboTa ra3a npu pacmupenuu. [lepsoe Hadano
TepMmoanHamMuku.llepBoe Hauano TepMOAMHAMUKH B U30IIPOLIECCAX.

3ansaTue 3.
JIaGopaTopHas pabora «VI3ydyeHrne H30XOpHOTO MPOLIECCa.
Bonpocs! no Teme (17151 00CYXA€HUS Ha 3aHATHH, JJI1 CAMOCTOATEIBHOTO U3YUCHHUS).

1. M3omporecchbl: N30TepMHUYECKHI, H30XOPHBIH, H300apHbIid. PaboTa 1 n3MeHeHne SHEepPriuH BO
BCEXU30IIPOIIECCAX.

Tema 4. KosieOaHus ¥ BOJIHBI
dopma npoBeieHus — 1adopaTopHbIe pabOoTHI.
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3anarue 1.

JlaboparopHas pabota «OrnpeeraeHre yCKOpeHusi CBOO0JHOTO MaJeHUs C TOMOIIBIO
MaTEMaTHUECKOTIO MasiTHUKAY.

Bonpocsl no Teme (117151 00CYy ) ACHUS HA 3aHATUH, JIJIS1 CAMOCTOSITEIIbBHOTO U3yUEHUS).

1. Konebanus. ['apmonnueckue koiaebanus. AMIUIMTYAa, Iepuo, ¢a3a, HayainbHas dasa,
yactoTa.BeiHyk/1eHHbIe U cBOOOAHBIE KoNeOanus. Pe3onanc.

Tema 5. JnekTpUyecKoe moJie

®opma npoBeieHus — J1abopaTopHbIe padOTHI.

3ansrue 1.

JIaGoparopHas paboTa « JKCIIepUMEHTAILHOE OIpe/IeIEHUE paclpeieeHus HanpsHkKEHHOCTH
AIEKTPUYECKOTO T10JISI CUCTEMBI AJIEKTPUUYECKUX 3apSAIOBY.

Bomnpocsl no Teme (117151 00CYy)ACHUS HA 3aHATUH, JIJIS1 CAMOCTOSITEIIbHOTO U3yUEHUS).

1. Toueunsrii 3apsan. [Ipo6usiii 3apsia. 3akon Kynona. HanpsikeHHOCTh M HOTEHIIAAT
ANEKTPUYECKOTO TOJISI, TMHUH HAMPSHKEHHOCTH.

2. TlpuHnumm cyneprio3unuu >eKTpudeckux noneid. Teopema ["aycca s BekTopa
HaNPSHKEHHOCTUAIEKTPUYECKOTO MOJIS.

3. Pabora cui anexTpoctaTudeckoro noisi. CBs3b HANPsHKEHHOCTH U IMTOTEHIHANIA,
SKBUIIOTEHIAJIbHBIE TOBEPXHOCTH.

Tema 6. d1eKTpUYECKHH TOK
®dopma npoBeieHus — J1abopaTopHbIe padOTHI.
3ansarTue 1.
JIabopatopnas padota «IIpaBuina Kurpxroda.
Bonpocs! no Teme (17151 00Cy>X1€HUS Ha 3aHITUH, JUIS CAMOCTOSITEIILHOTO U3YUYEHNS).
1. DnekTpuyeckas merb. Y3el, BETBb U KOHTYD JeKTpudeckoi nemu. [IpaBuna Kupxroda.
3ansrue 2.
JIabopaTopHnas padota «VI3mMepeHue COnMpOTHBICHHS C TOMOIIBI0 MOCTA IIOCTOSTHHOTO TOKaY.
Bonpocs! no Teme (17151 00CY/A€HUS Ha 3aHATHH, JJI1 CAMOCTOSATEIBHOTO U3YyUSHHUS).

1. DOnexrpuueckuii Tok. Cuna u maoTHocTh Toka. Hanmpsokenue. DJIC. 3akon Oma (st
OJIHOPOJHOIOM HEOJHOPOHOTO y4acTKa LIETH, AJIs IIOJHOW 1ienu), 3akoH OMa B
muddepennmanbHon hopme.

2. ComnpoTuieHue. Y 1elnbHOe conpoTuBieHne. Puzndeckas Npupoaa CONpOTHUBIECHUS B
MeTainax.3akoH /xoyinsa-Jlenna. CoeauHeHne pe3sucTopos.

Tema 7. Marnetusm

®dopma npoBeieHus — J1abopaTopHbIe padOTHI.

3ansaTue 1.

JIaGopatopHas pabota «OnpeneneHrne ropu30HTaIbHONW COCTABIAIOLIEH MHAYKIIMM MAarHUTHOTO
MOJISI3EMITY.

Bonpocs! no Teme (17151 00Cy>X1€HUS Ha 3aHIATUH, JUISI CAMOCTOSITEILHOTO U3Y4YEHUS).

1. 3axon Ammnepa. MarauTHas WHIYyKIWS, TUHUU MarHUTHOW WHAyKud. [IpuHImn
CYNEPIIO3UIIMUIIA MarHUTHBIX nTosiei. 3akoH bro-Casapa-Jlannacca.

2. Teopema o HMPKYJISALMHU A1 BEKTOpPAa MArHUTHOW MHAYKUMU. MarHuTHas MHYKIHS
0ECKOHEYHOTOIIPSIMOTO IIPOBOJHUKA C TOKOM.

3. MoMeHT, AeHCTBYIONINI Ha KOHTYP C TOKOM B MAarHUTHOM I10Jie. MarHUTHBIM MOMEHT.

Tema 8. DirekTpOMarHuTHOE 10JI€, 3JICKTPOMATHUTHBIC BOJIHBI

dopma npoBeieHus — 1abopaTopHblie paboTHI.

3ausarue 1.

JIabopaTtopHas paboTta «1eKTpoMarHuTHbIE Kosiebanus B B LC-KoHType».

Bonpocs! no Teme (17151 00CYXA€HUS Ha 3aHATHH, JJI1 CAMOCTOSATEIBHOTO U3YyUCHHUS).

1. BemHyxaeHHbIE neKTpuueckue konedbanus B LC-koHType. AMIUTUTY/JTHO-4acTOTHAs
3aBUCUMOCTb.

2. Buxpesoe anextpuyeckoe nose. Tok cMeneHus. DIeKTPOMarHuTHOE 1oJie. Y paBHEHHS
Makcgeiuta. BoiiHOBoe ypaBHEHUE.

Tema 9. OcHoBbI poTOMeTpHH. 3aKOHBI reoMeTpPUYecKoil onTHKH. OCHOBBI BOJTHOBOI
ONTUKH
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®opmMma npoBeieHus — J1abopaTopHbIe padOTHI.

3ansaTue 1.

JIaGoparopnas pabdora «OmnpeneneHue noka3areis MPeIOMICHHS CTEKIIa C TOMOIIBIO
MHUKPOCKOTIa».

Bonpocsl no Teme (17151 00Cy>X1€HUS Ha 3aHITHH, JUISI CAMOCTOSITEILHOTO U3YUYEHH).

1. Jlyu. Yerplpe TJIaBHBIX 3aKoHa reomeTpudeckor onTuku. [IpmHmunm Pepma. Onrtudeckas
JUIMHA TyTH. AOCONIOTHBIM ¥ OTHOCHUTENBHBI TIOKA3aTeNb MPEIOMIICHUS. | paHUIlbI
MIPUMEHUMOCTUT€OMETPUUECKON ONTHKH.

3ansaTue 2.
JlaboparopHnas pabota «DoToMeTpuueckue u3mepeHus Ha ckambe OC-Mpy.
Bonpocsl no Teme (17151 00CyX1€HUS Ha 3aHITHH, JUISI CAMOCTOSITEIILHOTO U3Y4YEHUS).
1. OcHoBHbIe (HOTOMETPUUECKUE MTOHATHUS, BETUYUHBI U €MHUIIBI U UX CBS3b C
SHEPreTUUYECKUMH.

JlaGoparopHble pabOThl MPEACTABIAIOT U3 ceOsl MPOBEIEHUE CTYACHTaMU KCIEPUMEHTOB I10
3aJlaHHOM TeMaTHKe ¢ Tocienyomieil 00paboTkoi U aHATM30M MOTY4YeHHBIX JaHHBIX. Kaxmas paboTa
MPaKTUKyMa TaKKe BKIIIOYAET YCTHBIM OMPOC CTYJIEHTOB MO T€MaM, HEMOCPEICTBEHHO CBA3aHHBIM C

TeMaMH JIa0OpaTOPHBIX paboT.
AXTHBHOCTB Ha JJADOPATOPHOM MPAKTUKYME OLIEHUBACTCS TI0 CIICAYIOIIUM KPUTCPHUSIM:

®  OTBETHI Ha BOIIPOCHI, IIPEAIAraeMbIE IIPEIIOIABATEIIEM;
¢  BBINOJIHEHUE SKCIEPUMEHTOB-YIIPAKHEHUN B paMKaX TeM J1a00opaTOpHbIX padoT.

JlaHHBIE 3aHATUSA POBEPSIOT CTENECHD BIAACHUS TEOPETUYECKUM MATEPUAIIOM, IIOMOTAIOT
3aKpENUTh TEOPETUYECKUE 3HAHUSI TOCPEACTBOM WILIIOCTPALMU HA PEAIBHBIX IPUMEpPAX, a TAKKE
(OPMHUPYIOT HABBIKM TTOJITOTOBKU U TIPOBEACHHS SKCIIEPUMEHTA U 00pabOTKH €ro TaHHBIX.

8. TEMATHKA KYPCOBBIX, KOHTPOJIbHbBIX PAGOT, PEGEPATOB

KypcoBble, KOHTpoJIbHBIE pabOThI U pedepaThl HE MPEAYCMOTPEHBI yUeOHBIM IJIAHOM.

9. HNEPEYEHB BOITPOCOB K DK3AMEHY

1. Marepuansuas Touka. Mexannueckoe aBuxeHue. Cucrema orcyera. [loctynarenbHoe ABUKEHUE.
PaBHOMEpHOE ABMkKEHNE, pABHOYCKOPEHHOE M paBHO3aMEUICHHOE JBMKEHUE. TpaekTopus.
Panuyc-Bekrop. [Ipolinennsiii myTs. [lepemenienue (BEKTOp nepemMenieHus).

2. MrHoBeHHas ckopocThb. CpeHss CKopocTh. Y ckopenue. HopManbHoe 1 TaHTeHIIHalIbHOE
yckopenue. Kpususna tpackropun. Paanyc kpuBu3Hbl TpackTopuu. PaBHOMEpHOE,
PaBHO3aMEIJIEHHOE U PABHOYCKOPEHHOE IBUKCHHUE.

3. JIBmxeHHe 1o OKpYKHOCTH. BekTop yrioBoii ckopoctu. YrioBoe yckopeHue. CBsi3b yIiIoBoil 1
JIMHEWHOHN CKOPOCTH, CBA3b JMHEHHOIO U YIJTIOBOIO YCKOPEHHUS.

4. HuepumansHble cucTeMbl oTcueTa. [lepBblit, BTopoii (00Imuii M YaCTHBINA BU]T) U TPETUN 3aKOHBI
Herorona. I'panuiisl npumeHeHus 3akoHoB HeloTOHA.

5.  Nmmynbe. 3aK0H cOXpaHeHUsl UMITyJIbca. 3aKOH U3MEHEHMsI UMITyJIbca. AOCOIIIOTHO yNpyTruil u
aOCOJIIOTHO HEYNPYTHH yIaphl.

6. Mexannueckas pabora. [lonHas MmexaHmueckas dHeprus. KnneTnueckas v moTeHIIHATEHAS
sHeprus. ['paduueckoe npencrasnenue sHeprun. IloreHmanbHbIe SMbI U 6apbephl. 3aKOH
COXpaHEHUs MTOJIHOM MEXaHUYECKOM dHeprun. KoHcepBaTHBHBIE 1 HEKOHCEPBATUBHBIE CHIIBI
(mpumepsl).

7. 3aKoH BCEMUPHOTO TAroTeHus. [ paBUTAllMOHHBIE HANIPSKEHHOCTh U OTEHLIMAN, UX CBA3b.JInHUN
HaNpsHKEHHOCTU TPaBUTALMOHHOTO MOJIS (CUIIOBBIC IMHUK). [IpuHIMIT Cynieprno3uuu
IpaBUTAlMOHHBIX NoJIel. KocMuueckne ckopocTH.

8. HewnepumanmbHbIe CHCTEMBI OTCUYETA M CHITBI HHEPITHH: cruta Kopuomuca, ieHTpoOekHasI CHIIa,
culia I/IHepHHI/I, CBA3aHHAs C HOCTyrIaTeJ'IBHI)IM JOBHUKCHHUEM C yCKOpeHI/IeM, culia I/IHepHI/II/I,
CBsI3aHHas C HepaBHOMepHBIM BpaIJ_IaTCJH:HI:IM JOBUKCHUCM.

9. AGcomoTHO TBepaoe Teno. BpamarensHoe aBmxeHue. Ockb Bpamenus. L{enTp macc TBEpaororena
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U CUCTEMbI MaTE€pHAIbHBIX TOUeK. MOMEHT cuiibl. MOMEHT ummyJjibca. MOMEHT HHEPLUU.
®opmysia MOMEHTA UHEPLIUU (15l CACTEMbBI MaTEPUAIIBHBIX TOYEK M HEIIPEPBIBHOT'O TEJIA).
Teopema ['tolirenca-1lItelinepa. OCHOBHOE ypaBHEHUE JUHAMHUKH BPAIATEIbHOTO JBUKECHUS
(oOmmii ¥ YacTHBIN BUI). 3aKOH COXPAHCHHUSI MOMEHTA UMITYJIhCa. 3aKOH H3MEHEHHSI MOMEHTA
HMITyJIbca cucTeMbl. KuHeTnueckas sHeprust BpalaTreabHOrO JBUKEHHUS.

Konebanus. ['apmonndeckue xonedbanus. AMIUIUTYAa, Iepuo/, ¢a3a, HayaiabHas (a3a,yacToTa.
BrinyxaeHHbie 1 cBOOOIHBIE KoieOanusi. CBOOOIHBIE HE3aTyXaroIIMe KoieOaHus(ypaBHEHNE
KOJICOaHUM U €ro PEeIlCHHUE).

CBoOoanbIe 3aTyxaroliue Koedanus (ypaBHeHHE KoyieOaHuid U ero perieHue). Koaddunuent
3aryxaHus. BeIHyX/IeHHbBIE 3aTyXatomue KojaeOanus (ypaBHEHHE KOJeOaHU| U ero pelieHue ¢
MTOMOIIbIO0 BEKTOPHBIX Juarpamm). Pezonanc.

Crnosxenue kojaeOaHui, MPOUCXOISAIINM BIOIb OAHOTO HAMIPABJICHUSI, C OIMHAKOBBIMU YaCTOTAMHU
Y pa3HbIMU aMIUTUTYAaMU U HadaabHBIMU (pa3amu. buenns. Cnoxenue kojaeOaHmid,
MPOUCXOAAIIMX BO B3aUMHO MEPIEHIUKYJIIPHBIX HAIIPABJICHUSAX C OJIMHAKOBOW YaCTOTOM.
Bognsl. [IpogosibHble U MONEPEYHBIX BOJIHBI. Y pPaBHEHUE IJIOCKOM BOJIHBI. J[JTMHA BOJIHBI.
BoHOBOI BEKTOp 1 BOJIHOBOE YHUCIIO U €T0 CBSI3b € JJIMHOM BOJIHBL. Da3oBast v rpyInoBas
CKOPOCTH BOJIHBI.

[IpeoOpazoBanus ["anmuiiest, MPUHIMIT OTHOCUTEIBHOCTH [ amies, 3aK0H CJI0KEHUSI CKOPOCTEHB
knaccuueckoit ¢usuke. [TocTynarel cienuansHOM Teopun oTHOCUTENbHOCTHU. [IpeobpazoBanus
JlopeH1ia 1 ux npeAeNbHBIN Mepexo 1 B ipeoOpazoBanus ['anumnes. CrneactBus u3 npeodpa3oBaHuit
Jlopenia. DHeprus ¥ UMIYJIbC B PEISTUBUCTCKON (DU3HKE.

[Tomxomp! TEPMOAMHAMUKY M MOJICKYIJISIPHOHN (Gu3uku. VneanbHbli ra3 ¥ ero OTJIHYHS OT
peanbHOro. OCHOBHBIE MOJIOKEHUS MOJIEKYIAPHO-KMHETHYECKOM Teopuu. Hucio crenenen
cBo0obI. Teopema o paBHOpacnpeAeIeHUU SHEPTUU 110 CTENEHSIM CBOOOAbI UJI€AIbHOTO ra3a.
MaxkpomnapameTpsl (TeMiiepaTypa, AaBlieHne, 00beM, IJI0OTHOCTh, KOHIICHTpaIus). Y paBHEHHE
COCTOSIHUS MJ1€aIbHOTO rasa.

PaBHOBecHOe cocTtosinue. HyneBoe Hauano TepMoguHaMuKU. PaBHOBECHBIE MPOIIECCHI.
N3omporieccrl: n30TepMUYECKUNA, U30XOPHBIN, H300apHBIi. PaboTa 1 M13MEeHEeHNE YHEPTUHU BO BCEX
n30mpoleccax.

AnmabatHblii mporiecc u ero cBoiicTBa. [lokazarens aquadaThl U €ro CBsI3b C YUCIOM CTEIIEHEH
CBOOO/IbI U/ICABHOTO ra3a, a TAKXKE C MOJIIPHBIMH TEIUIOEMKOCTSIMH. Y paBHEHHE auadaThl.
Pabota u n3MeHeHne BHYTpeHHEN SHEPTUH B aI1abaTHOM MPOIIeCCe.

TemoemMkocTh Tena, MOJIIpHAs U yAEIbHAs TEIIOEMKOCTh. TemnoéMKoCTh B
pasnmuuHbIxu3onporeccax. CoorHomenne Maiiepa. [lonurponuueckuil mpouecc.

Temnnora (KOAMUECTBO TEMIOTHI), BHYTPEHHSS SHEprus U paboTa rasa npu pacumpenun. Ilepsoe
Hayajo TepMoauHamMuKu. [lepBoe Hayano TepMOAMHAMUKH B U30IIPOIIECCaX.

Bropoe nauano repmonnnamuku (popmynuposku Knaysuyca, KeiabBuHa u ¢ TOUKH 3peHUS
BeuHoro asuratesns). Huxn. Huxn Kapro. KITJ[ TermoBoit MammHsbl.

OTinuus uaeanbHOro rasa ot peanpHoro. Otinnuus raza Ban-nep-Baanbca ot peanbHoro.
YpaBHEeHUs COCTOSIHUS WIE€alIbHOTO Ta3a 1 raza Ban-nep-Baansca. U3oTepma raza Ban-nep-
Baansca. JluarpaMMa cocTosHUN. AHOMAaJIBHBIE COCTOSIHUSI (TIEPEOXIIaXKACHHBIN NIap U eperpeTas
KHUIKOCTB).

OHTponus. CBA3b SHTPOIUU C TEIUIOTONH. DHTPONHMS B pa3IMUHbIX Hporeccax. M303HTponuiHbli
nporuecc. Bropoe Hayano TepMOJUHAMUKY B SHTPOIMMHON (OPMYITHUPOBKE.

OcHoBBI TeOpuM BeposATHOCTH. Pacnipenenenre MakcBenia v ero CBONCTBA.

bapomerpuueckas popmyna. Pacnpenenenus bonsimana u Makcsesuia-bonbiimana.

Toueunstit 3apsn. [IpoOusIii 3apsa. 3akon Kynona. HanpsykeHHOCTD M MOTEHIIUAIIIEKTPUYECKOTO
T0JISA, JIMHUW HANPSHKEHHOCTH.

[IpuHIMD cyneprno3nnny 3IeKTpudecKkux nojei. Teopema ["aycca i BEKTOpaHANpsKEHHOCTH
ANEKTPUYECKOTO TTOJISL.

Pabota cun anexTpocratuueckoro nosst. CBsi3b HAPsSKEHHOCTU U OTEHIIMANA,
SKBUIIOTEHIAJIbHBIE TIOBEPXHOCTH.

[Tonspr3anus AUIEKTPUKOB. BUabI INAIEKTPUKOB U MEXaHU3MBI UX MOJIIPU3ALINN.
CerneToaneKkTpuky, neTis rucrepesnca. [1be3031eKTpuKy.
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Bexkrop nonspuszanyu. MHAYKIMS 37€KTpUUECKOro nojs. Jusekrpuyeckas HpOHUIIAEMOCTb U
BOCIIpUUMYHUBOCTh. Teopema ["aycca a1 BeKTopa NoJaspu3alui.

Teopema ['aycca miid MHAYKIUH 2JIEKTPUYECKOTO NTOJISL. I paHnYHBIE YCI0BUSA HAa TpaHULepas3aena
JBYX JIU3JIEKTPUKOB.

[TpoBOTHUKY BO BHEIITHEM 3JIEKTPUIECKOM 11os1e. CBOOOAHBIN U CBSI3aHHBIH 3aps/bl. Y CIIOBHE
paBHOBECHs I IPOBOAHUKA. HanpsokEHHOCTD OISl CHAPY KU OT IIPOBOJIHUKA.

Konnencaropsl, BU/IbI KOHASHCATOPOB 10 PopMe 00KIaI0K. DNeKTpoEMKOCTh. CoennHeHne
KOH/ICHCATOPOB.

DHeprust CUCTEMBI 3apsAA0B. DHEPIUA 3apsKEHHOI0 IIPOBOAHMKA U 3apsyKEHHOIOKOHIEHCATOpa.
O6bEMHAas TUIOTHOCTD SHEPTHH JEKTPUUECKOTO MOJIS.

OnexTpuueckuid Tok. Cuiia ¥ INIOTHOCTh TOKA. CBsI3b INIOTHOCTH TOKA CO CKOPOCTBIO 3apsiJI0B.
Hamnpsoxenne. DJ1C. 3akon Oma (1151 0OTHOPOTHOTO M HEOTHOPOAHOTO YYacTKa eI , JIJIS ITOJTHOM
1enu), 3akoH OMa B uddepeHnuanpHon hopme.

Conporusienue. Y aenpHoe conpoTubieHne. Gusnueckas npupoaa CONpOTUBICHHS BMETAIUIAX.
3akoH J[xxoyinsa-Jlenna. CoeauHenue pe3sucTopoB. MOIHOCTh TOKA.

DnekTpuveKas nenb. Y3ell, BeTBb U KOHTYp 3JekTpuyeckoit nernu. [Ipasuna Kupxroda.

Tok B anekTponutax (J1eKTponus, 3akoH Papajes) U TOK B ra3ax (BUIbI pa3psia).

Coboausie 3atyxatomnue konebanus B LC-koHType (ypaBHeHue u ero pemenue). KoagdunueHnt
3aTyXaHusl, JJOTapu(PMHUUECKHI JeKPEMEHT 3aTyXaHusl, J0OpoTHOCTh. COOCTBEHHAsSYACTOTA
KOHTYpa.

BreinyxneHHbie atekTpudeckue kosebanus B LC-koHType (ypaBHEHUE U ero pemieHue). Pesonanc
B LC-koHTYype. AMIIIUTYTHOE 3HAUYEHUE CUIIBI TOKA. AMIUIUTYIHO-4aCTOTHAs 3aBUCUMOCTb.
IIepemennsbii Tok. KBasucranmonapHsie TOKU. IlepeMeHHBIN TOK, TEKYIIUI Yepe3 KaTylIKy, U
MIEPEMEHHBIN TOK, TEKYIIUN yepe3 KoHaeHcaTop. [lepeMenHblil TOK Ha y4acTKe Lemu,
coJieprKallleM KaTyIlIKy, KOHJIEHCATOp U pe3ucTop. PeakTuBHbie conpoTuBiieHus. CMeleHue ToKa
u HanpspkeHus 1o dase. [onHoe conpoTuBienue (ummenanc). MomHOCTh IEPEMEHHOTO TOKA U
JIEWCTBYIOILEE HAMPSIKEHHUE.

B3aumoneiicTBue 1ByX TOKOB (3aK0H Amriepa). MarHuTHas MHAYKLIUS, TMHUA MarHUTHOMN
uHAyKud. [IpyuHIU cynepno3unuu Uit MarHUTHBIX noneil. 3akon buo-CaBapa-Jlamacca (st
TOHKOTO NMPOBOJIHUKA, JJISl CPEIbl U JJIS ABMKYILETOCS 3aps/ia).

Teopema ["aycca niis BekTOpa MarHUTHOM MHAYKIMU. TeopeMa 0 LIUPKYJISIMK JUIsl BEKTOpa
MarHUTHOM MHIyKIMHU. MarHuTHas UHAYKIKS OECKOHEYHOTO IPSMOT0 MPOBOIHUKA C TOKOM.
MoOMEHT, AENCTBYIOIMI HA KOHTYP ¢ TOKOM B MArHUTHOM 110JI€. MarHUTHBIA MOMEHT.
Marneruku. Buasl MaraeTukoB. @eppoMarHeTu3M U MeTis TucTepe3nca. MUKpOTOKH
(aTomapHbIe/MONEKYISIPHBIE) TOKH U TOKU MMPOBOUMOCTH. MeXaHU3Mbl HAMarHUYMBaHUS Pa3HbIX
BUJIOB MarHeTHKOB.

Hamaranuennocts. MaruutHas pOHUIIAEMOCTh M BOCIPUUMYHMBOCTD. Teopema HUPKYIISALNNA
BEKTOpa HAMarHMYE€HHOCTH.

HanpsixeHHOCTh MarHuTHOTO 110J1s1. CBSI3b HANIPSHKEHHOCTH, HAMarHHYE€HHOCTH U UHAYKIUU.
Hupkynsiuusa BEKTOpa HAMPSKEHHOCTH MarHUTHOTO MoJsl. ['paHryYHbIe YCIOBHS Ha TpaHULe
paszena AByX MarHeTUKOB.

Cuna Amnepa. Cuna Jlopenua. Pabota, coBepiiaemass MarHUTHBIM TOJIEM HaJl KOHTYPOM CTOKOM.
JIBu>keHMe 3apsKEHHOM 4acTUIbl B MAarHUTHOM I10J1€ (€CJIM YaCTUIb BIETAaeT NMEePHEeHIUKYISIPHO
JTUHUSAM UHAYKIWU U O] YIJIOM K IMHUSAM UHAYKIHUK). Dddekt Xomna.

SBnenne anexkrpomarnuTHoM nHAYKUMA. DJIC nanykuuu. 3akon dapanes aist
snexkTpoMarHuTHOM uHAyKUMK. [TpaBuno Jlenna. UuayktuBHocts. Camonnaykims. Banmuas
WHTYKITHS.

Tok 3aMbIKaHUs U pa3MBIKaHUS [IEMH. DHEPTUS MATHUTHOTO TIOJISl BUTKA MUK KaTyIKu. OO0 bEMHas
IJIOTHOCTH SHEPTUU MarHUTHOTO IOJIS.

BuxpeBoe anextpuueckoe noje. Tok cMenieHus. JNeKTpOMarHuTHOE 1oJji€e. Y paBHEHUS
Makcgeria (B uHTerpayibHoi u nuddepennuansHoit popme). BomHoBoe ypaBHEHME.

Pemenue ypaBHenuit MakcBeria (BOJIHOBOTO ypaBHEHHMS) JUIsl TPOCTPAHCTBA O€3 TOKOB
MIPOBOIMMOCTH U CBOOOTHBIX 3apsinoB. [1nockas anexkTpomaruuTHas BojHa. CBOWCTBa
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IEKTPOMArHUTHBIX BOJIH. [I7I0THOCTB 3HEPIUM AJIEKTPOMArHUTHOI'O MOJIs, BEKTOP Y MOBa-
IloitnTrara. JlaBnenue cBera.

CgetoBoii motok. Cuia cBera. DOTOMETPUUYECKUE BETMYMHBI M €TMHUIIBI (IPKOCTh, CHJIA CBETA,
OCBEIICHHOCTh, CBETUMOCTb). TOUYECUHBII M M30TPOITHBIN NUCTOYHUKH CBETa. 3akoH JlamOepra.
CB3b 9HEPreTUYECKH U (POTOMETPUUYECKHIX BEJIMUHH.

Jly4. YeTbIpe r1aBHbBIX 3aKOHA reoMeTpudeckor ontuku. [Ipunnun @epma. Onrudeckas JyimHa
myTU. AGCOIOTHBIN U OTHOCUTENLHBIN MOKA3aTeNb IpeIoMiIeHus . [ paHUIIbI IPUMEHUMOCTH
F€OMETPUYECKON ONTHKH.

JIunza. Tonkas muu3a. OnTudeckas cuiia IMH3bI, POoKyc, pokycHoe paccrosiaue. Kiaccuduxanus
nuH3. Dopmysa TOHKOM TuH3bI. [IpHHIMIBI 1 TPUMEPHI TOCTPOSHUSU300pAKEHUN B TOHKUX
JIMH3AX.

Tok B OIYNpOBOAHUKAX: HOCUTEIH 3aps1a, 3aBUCUMOCTb OT TEMIIEPATYPbL, TUIIBIITPOBOIUMOCTH,
IJI0THOCTH TOKa. OCHOBBI 30HHO Teopuu (OTINYME TPOBOJAHUKOB, MOTYIPOBOIHUKOB U
JTUDJIEKTPUKOB).

CBerT Kak 3J1eKTpoMarHuTHas BosiHa. CiojkeHue AByX BOJH. MOHOXpPOMaTHYHOCTb U
KorepeHTHOCTh BOJH. [Ipuniun [Moiirenca. Murepdepenius ceera. Y caoBus MUHUMyMa U
MaKCUMyMa.

Nnrtepdepennus ceera. OnbiTol FOHTra ¢ aBymst mensmu. UatepdepeHius B TOHKUX MIEHKAX U
uHTepPEPEHIHs B TOHKOM KJIMHE (ITOJIOCHI PAaBHOTO HAKJIOHA U TTOJIOCH PAaBHOW TOJIIIUHBI).
Komnba HerotoHa.

Hudpakmus ceera. [punnun [olirenca-Openens. Judpakius Openens, meton 30HDpeHEIs.
Hudpaxius Openenst Ha KPyTrioM OTBEPCTUHU M HA KPYTIIOM HETIPO3PAYHOM JIHICKE.

Hudpakius ceera. [Ipuniun [olirenca-®Openens. [ludpakuus OpayHrodepa Ha TOHKOM mien
(Bun mupaKMOHHON KapTUHBI, YCIOBUS MUHUMYMa 1 MakcumyMa). udpaxmnus na
TUGPaKIMOHHON peréTke (TJIaBHbIE U JOMOJIHUTEIbHBIE MUHIUMYMBI).

JHucniepcust ceta. [IprauHBI BOSHUKHOBEHUS SIBJICHUS U BBIBO GopMyItbl aucniepcun. I paduk
3aBUCHMOCTH IOKa3aTelsi IpeJoMIIeHUs OT 4acToThl. HopmaiibHas M aHOMalIbHASIAUCIIEPCHSL.
TemoBoe u3nydeHue u ero oco0eHHocTu. VMcnyckarenbHast U MOrJomareabHas CHIOCOOHOCTH.
3akoH Kupxroda 11 TennoBoro usnydeHus. A6contotHo y€pHoe Teno.3akoHbl Credana-
Bbonbimana u cmemenus Buna. @opmynel Panes-/xunca u Buna. Yinsrpaguonerosast
karactpoda. ['unoresa o kBanrax [Inanka. ®opmyna [Inanka u e€npenenbHble Mepexo/ibl Ipu
MaJIbIX U OOJBIITUX YACTOTAaX.

®otorddext (BHemHMI). 3akoHb! CTOJETOBA M MX NPOTUBOPEUYHE KJIACCUYECKON BOJTHOBOM
teopun cBera. opmyna DiiHmTeHA U1 PoTodPdexra. OobsicHeHne 3akoHOBCTONETOBA C
UCIoNib30BaHueM TeopuH o ¢portoHax. KpacHas rpanumna potosrddexra.

O¢pdext KomnToHa, KOMOTOHOBCKOE CMEIIEHUE. 3aKOHbBI COXPAaHEHUS YHEPTUH UMMITYJIbCca MPU
KOMIITOHOBCKOM paccestHuU. KopiycKysipHO-BOJIHOBON Jyanu3M MPUPO/bI CBETa (U, B LIEJIOM,
ANEKTPOMAarHUTHOTO U3JTy4EHUs).

ATOMHBIE CHIEKTpPHI, UX BUA U cepun. OnbIT Pesepdopna. Monenu atoma (TomricoHa,
rtaneTapHasi). Monens atoma bopa, noctynarsl bopa, ycnosue kBantoBanust bopa. Criektp
(sHepreTuyeckue ypoBHH) aroma bopa u ero cBoiicTsa.

KopnyckynspHo-BOIHOBOM Ayanu3M CBOMCTB BelecTBa. Teopus ae bpoilnd, qjinHa BOJIHEI i€
Bpoitnsa. Onbitel JoBHccona u Jxxepmepa u onbiT @abpukanta. [IpuunHa, Mo KOTOpoil BOJHOBBIE
CBOICTBa He HAOMIOAAIOTCS Y MakpooObekToB. PazoBas U IPyNIOBasCKOPOCTH BOJH e bpoiis.
CooTtHomenue Heonpeaenéunocten. [Ipunnun neonpeaenéunoctu ['eiizendepra u ciencTBus U3
Hero (MOHATHE TPACKTOPUU B KBAHTOBOM (PU3UKE, BEPOSATHOCTHBIN XapaKTEPKBAHTOBOM (PU3HKH).
CooTHoOIIEHNE HEONPENETEHHOCTEN YJHEPTUU U BPEMEHHU.

[Ipunun coorBercTBUs. OniepaTophl B KBAaHTOBOM (u3MKe. Y paBHEHHE Ha COOCTBEHHbBIE
3Ha4YeHus U cobcTBeHHbIe PyHKIMM oniepaTtopa. Oneparop ummynbca. Oneparop ['amunbToHa
(ramuneToHMaH). Ypasuenue llIpenunrepa (cranmonapuoe nuBpeMenHoe). BoaHosas pyHKIusI.
BonnoBast ¢pynkuus, e€ cMbici U e€ cBoiicTBa. BpemenHas yacts BonHOBoU (pyHKIuu. [IpuHimn
MIPUYMHHOCTH B KBAHTOBOM MEXaHUKE.

VYpasuenue lpeaunrepa v BorHOBast PyHKITMST CBOOOIHOM YacTUIIBl. JIMHEHHBIN rapMOHUYECKHIA
KBaHTOBBIH ociuuisaTop (ypaBHenue Llpeannrepa u sHepreTHYeCKUNCIEKT)).

YacTura B mpsMOYToJIbHOW OJTHOMEPHOM MOTeHIIMAIbHOU siMe (ypaBHenue [lIpenunrepa u ero
pelIeHns). DHEPreTUYECKUI CIIEKTP YaCTHUIIbI B IOTEHIIMAIBHON siMe. BeposTHOCTh HaX 0K 1eHUs
YaCcTULIBI B PA3NIMYHBIX TOUKaX sIMbL. [IpoxorkaeHne yacTuilbl CKBO3b MOTEHLUATIBHBINA Oapbep
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(TyHHenupoBanwue) U ero ¢puznyeckuit cMpici. KoadduiueHT npo3pagnoctu 6apbepa (CMBICT U
hopmysra).

72. VYpasaenue lpeaunHrepa s 3JIeKTpoHA B aTOME BOJIOpoa. BoHOBRIE hyHKIMH U
SHEPIreTUYECKUI CIEKTP 3JIEKTPOHA B aTOME BO0pOo1a. KBaHTOBBIEC UMCIIA, UX CMBICI U 3HAYEHUS,
KOTOpPBIE OHHU NMPUHUMAIOT. OpOUTATBEHBIN MEXaHMYECKHI MOMEHT YaCTHUIIbI NyPAaBHEHHS HA €TO
coOcTBeHHbIe 3HaYeHUs1. CIIUH, ero CMBICT U cOOcTBeHHbIE 3HaueHus. [lonsTHEe OpOuTaNy.
®epMuoHsl ¥ 0030HbI. Pacuienienne 3epreTndeckux ypoBHeil (Boipoxkaenue). [punuun [aymu.
[TocnenoBarenbHOCTH 3aMIOJIHEHUE YHEPIETUYECKUX YPOBHEN B aTroMe. Pa3peménnble u
3anpenméHHbIe TIEPexo/Ibl B aToMe (IpaBuiia oToopa).

73. Ypasuenwue lIpenunrepa st MOJIEKYIIbI BOJOpoaa. AnabaTruaeckoe npuodamkenne. BomHosas
GyHKIUS MOJIEKYJISIPHOMOPOUTAIH KaK JIMHEHHAass KOMOUHALIMS aTOMHBIXOPOUTANIEH.
KynonoBckue 1 ooMeHHbIe HHTETpaibl. OOMEHHOE B3aUMOACHCTBUE. DHEPTETHUECKUI CIIEKTP
MOJIEKYJI. Buabl XMUMUYECKOH CBSI3M B MOJIEKYJIaX.

74. Crpoenue siapa atoma. Hykionsl. 3apsgoBoe u MaccoBoe uncia. M30Tonsl. DHEPrUsicBA3H apa U
nedexT Macchl. SaepHbie cuibl U UX cBoiicTBa. Monenu sijipa (kaneabHasi, 000J04YedHas,
00001IeHHA ).

75. PammoakTMBHOCTB. 3aKOH paJnoaKTUBHOTO pacnana. [locrosiHHas pacmnana, mepuo/ noiypacmania,
cpeaHee BpeMsl )KU3HHU sApa. AKTUBHOCTD PAJHOAKTHBHOTO H30TOMA/Aapa. SlnepHble peakiuuu u
3aKOHBI COXpaHeHus B HUX. Anb(da- u 6era-pacnajsl. Anbda-, 6eTa uraMma-u3JIy4eHue u ux
OCHOBHBIE CBOWCTBA.

10. CAMOCTOSATEJBHASA PABOTA CTYAEHTOB

Cooepacanue, mpebosanusi, yClio8us U HNOPAOOK OpPSAHUZAYUU CAMOCMOAMENbHOU pPAOOmbl
obyuarowuxcsa ¢ yyemom ¢hopmul obyyeHus onpedensiromcs 8 coomeemcmeuu ¢ «llonoscenuem 06
op2anu3ayUul CAMOCMOAMENbHOU paboOmvl 00VUAIOWUXCAY, YMEEPAHCOeHHbIM Yuenvim cosemom Yul'V
(npomoxon Ne8/268 om 26.03.2019 2.).

®opma 00yueHus: — oyHasl.

®opma
Bua camocTosATeIbHOI PadoThI KOHTPOJIsI
(npopabomka yuebrnoco mamepuana, | OobeM (nposepka
HasBanue pa3ie/ioB U TeM peuierue 3a0ad, peghepam, 00K1AO, B peuienus
KOHMPOIbHASL paboma, no020moeKa K | dacax 3a0ad,
coaue 3auema, 3K3amena u op.) peghepama u
op.)
1.Mexanuka [IpopaboTka yuebHOro MmaTepuaia ¢ 7 IIPOBEPKa
WCTIOJIB30BAHUEM PECYPCOB YIEOHO- peleHus
METOAMYECKOTO U HUH(DOPMAITHOHHOTO 3aJ1a4,yCTHBIN
o0ecrnedeHus JUCIUTLINHBI oIpoc,
o Pemenne 3a1au IpoBepKa
¢ TloaroroBka K JJabopaTOPHBIM OTYETOB IO
pabotam 1a00paTOPHBIM
o [loaroroBka k ciaye sK3amMeHa
2. MonekynsapHasdusuka . Hpopa60T1<a yqeGHoro Marepuaiac 7 IIpOBEPKa
HCTIOJIF30BaHUEM PECYPCOB YUEOHO- peLeHus
METOIUYECKOTO U HH(POPMAITMOHHOTO 3aJa4, YCTHBIN
o0ecrieueHnsT JUCIUIUINHEI orpoc,
¢ Pemenue 3amay MpOBEPKA
o [loaroroBka k 1a00paToOpHBIM OTUYETOB 110
pabotam 1a00paTOPHBIM
[ToaroroBka K cjade SK3aMeHa
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3.0cHOBBI o [IpopaboTka yueOHOrO MaTepuana c 6 IpOBEpKa
TEPMOAUHAMUKHU UCIIOJIb30BAaHUEM PECYPCOB YUEeOHO- pelIeHus
METOAMYECKOT0 U HHPOPMALIMOHHOTO 3aJa4, yCTHBIN
o0ecrnie4eHNs JUCIUIUINHBI oIpoc,
¢ Pemenue 3ana4y IIPOBEpKa
o [loaroroBka k 1a00paTOpHBIM OTUYETOB 110
pabotam 1ab0paToOpPHBIM
¢ [loxroroskak caaue sK3aMeHa
4 MexaHuuecKue o JIpopaboTka yueGHOro MaTepuaa ¢ 6 IIPOBEPKa
KOJIeOaHMs U BOJTHBI UCIIOJIb30BAaHUEM PECYPCOB YUEOHO- pelLieHus
METOAMYECKOTO U HH(POPMALIMOHHOTO 3a/1a4, yCTHBIA
o0ecrieyeHus AUCUUIUINHBI OIpoc,
¢ Pemenune 3anau IIPOBEpKa
o IloaroroBka k 1a00paToOpHBIM OTYETOB 110
pabotam 1a00paTOpPHBIM
¢ [loaroroska k ciaue sK3amMeHa
5.0nekTpuyeckoe none o IIpopaboTka yueOHOro MaTepuana c 7 IIPOBEPKa
HCTIOJIb30BAaHUEM PECYPCOB YUEOHO- pelieHus
METOAMYECKOTI0 U HH(POPMALIMOHHOTO 3a/1a4, YCTHBIN
o0ecrieueHns JUCIUTUINHBI OI1poc,
¢ Pemenne 3anau IIPOBEpKa
o JloaroroBka k 1a00paToOpHBIM OTYETOB 110
pabotam 71a00paTOPHBIM
¢ [loxroroska k caaue sK3aMeHa
6.OJIeKTpUYECKHI TOK o [IpopaboTka yueGHOr0 MaTepuaa c 7 POBEPKa
UCIIOJIb30BAaHUEM PECYPCOB YUEeOHO- pelLIeHus
METOAMYECKOTI0 U HH(POPMALIMOHHOTO 3aj1a4, yCTHBIH
o0ecreyeHus AUCUUIUINHBI ompoc,
¢ Pemenune 3anau IIPOBEpKa
o [loaroroBka k 1a6OpaTOPHBIM OTYETOB MO
pabotam 71a00paTOPHBIM
¢ [loaroroska k craue sK3amMeHa
7. Marnetusm o [IpopaboTka yueOHOro MaTepuana c 7 IIPOBEPKa
UCIOJIb30BAaHUEM PECYPCOB YUeOHO- pelleHus
METOAMYECKOT0 U HH(POPMALIMOHHOTO 3a]a4,yCTHBIN
o0ecreyeHns AUCUUIUINHBI onpoc,
¢ Pemrenue 3amau poBepKa
o JloaroroBka k 1a00paTOpHBIM OT4ETOB 110
paboTam 71ab0paTOPHBHI
¢ [loaroroBka K ciade 3K3aMecHa M
8.DJIeKTPOMAarHuTHOE o IIpopaboTka yueOHOro MaTepHana ¢ 6 NpoBCpKa
T0JI€, JICKTPOMArHUTHBIC | KCHOJIb30BAaHUEM PECYPCOB YUeOHO- penieHus
BOJIHBI METOJIUYECKOTO U UH(POPMAITMOHHOTO 3a/1a4, yCTHBIH
o0ecrieueHnsT JUCIUIUINHEI orpoc,
¢ Pemenue 3anay MpOBEPKA
o [loaroroBka k 1a00paTOpHEIM OTUYETOB 110
pabotam 71a00paTOPHBIM
o [loaroroska k ciaue sK3amMeHa
9.0cHOBBHI (hoTOMETPHH, o [IpopaboTka yueGHOro MaTepuania c 7 IIPOBEPKA
reoMeTpUYecKast ONTHKA, | HCIIOJIb30BAHUEM PECYPCOB yueOHO- pelIeHus
OCHOBBI BOJTHOBOM ONITHKH | METOAMYECKOT0 U HH()OPMALIMOHHOTO 3a/1a4, YCTHBIN
o0ecrieyeHns AUCUUIUINHBI oIpoc,
¢ Pemenune 3anau MIPOBEpKa
o [loaroroBka k 1a60paTOPHBIM OTYETOB 1O
pabotam 1abopaTopHBIM

¢ IloaroroBka Kk caaue sK3aMeHa
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10.KBanToBas npupoaa o [IpopaboTka yuyeOGHOrO MaTepuaa ¢ 7 IpOBEpKa

W3ITy4YEHUS HCITOJIh30BaHUEM PECYPCOB yUeOHO- pelieHus
METOIUYECKOTO 1 MHPOPMAITHOHHOTO 3a/1a4,yCTHBIN
obecrieueHust TUCIUIUIAHBI OIPOC,7K3aMEH
¢ Pemenue 3agau
o [loaroroBka K cjjaue 3Kk3aMeHa

11.ATOMHBIE CIIEKTPHI, o [IpopaboTka yuyeOHOTO MaTepHaa c 6 IIPOBEPKaA

MOJIEIU aToMa HCITOJIb30BaHUEM PECYPCOB yUeOHO- pereH st
METOMYECKOT0 U MH(POPMAITMOHHOTO 3aj1a4, yCTHBIN
obecrneueHus TUCIUTUIAHBI OIPOC,7K3aMEH
¢ Perienue 3a1a4
¢ [loaroroBka Kk caue sK3aMeHa

12.0OCHOBBI KBAHTOBOM o JIpopaboTka yueGHOro MaTepuaa ¢ 7 HpoBEpKa

busukn HCITOJIb30BaHUEM PECYPCOB yUeOHO- peleHus
METOIMYECKOTO 1 MHPOPMAITHOHHOTO 3a/1a4,yCTHBIN
obecrieueHust TUCIUIUIAHBI OIPOC,7K3aMEH
o Pemienue 3a1a4
o [loaroroBka K cjaue 3K3aMeHa

13.Atomuas pusnka ¢ [IpopaboTka yueGHOro MaTepuaa c 6 MpOBEpKa
HCIIOJIb30BAHUEM PECypCOB YUeOHO- peleHust
METOMYECKOT0 U MH(POPMAITMOHHOTO 3a/1a4,yCTHBIN
obecreueHus! TUCITUTUIAHBI OTPOC,IK3aMEH
o Pemienue 3a1a4
¢ [loaroroBka Kk caue sK3aMeHa

14. S nepuas pusnka ¢ [IpopabGoTka yueGHOro MaTepuasa c 6 IIPOBEpKa
HCIIOJIb30BAaHUEM PECypCOB yUeOHO- peleHust

MCTOANYCCKOI'O U I/IH(I)OpMaI_II/IOHHOFO

o0ecrieueHus JIUCIUILINHBI
¢ Permenune 3a1au
¢ Iloaroroska k cgade DK3aMeHa

3a/1a4,yCTHBIN
OMpOC,3K3aMEH
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11. YYEBHO-METOAWYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJINHBI

a) Cnucok peKoMeH1yeMOoi JINTepaTypbl

OcHoBHan:

1. Cusyxun JI.B., O6muii kypc ¢pusuku. T. |. Mexanuka. : Y4e6. mocodue: s By3oB. / CuByxun /1. B. - 4-¢
u3M., crepeot. - M. : ®USMATIIUT, 2005. - 560 c. - ISBN 5-9221-0225-7 - Tekcrt : anekrponnstii // I6C
"Koncynerant cryaenta” : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN5922102257.html
Cuyxun J[.B., O6umwmii kypc pmsuxu. T. I1. TepmoanHamuka u MonekyisipHas ¢pusuka. : Y4aed. mocobue:
s By30B. / CuByxuH 1. B. - M. : DUIMATIINT, 2006. - 544 c. - ISBN 5-9221-0601-5 - Tekcr :
anexrponnslii // ObC "Koncynprant cryaenta” : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN5922106015.html
Cusyxun, J. B. O6mwmii kypc ¢usuku. T. IV. Ontuka Yue6. nocodue : s By3os. / CuByxun /. B. - 3-¢
u31. , crepeort. - Mockea : ®U3MATIINT, 2002. - 792 c. - ISBN 5- 9221-0228-1. - TeKcT : 37eKTpOHHBII //
OBC "Koncynbrant cryaenta” : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN5922102281.html

2. Kanammnukos C.I'., DnextpudectBo : YueOH. mocodbue. / Kanamnnkos C.I'. - 6-e u3z., crepeot. - M. :
OU3MATIINT, 2004. - 624 ¢. - ISBN 5-9221-0312-1 - Tekcr : anekrponusiii / 95C "KoncynbTant
crymenra" : [caiit]. - Pesxum goctyma: https://www.studentlibrary.ru/book/ISBN5922103121.html

3. Jlarnc6epr, I'. C. OnTrka : yuebHOe mocodue : s By3oB. / Jlanacoepr I'. C. - 6-e uzn. ,crepeot. - MockBa
: DUSMATIIUT, 2010. - 848 c. - ISBN 978-5-9221-0314-5. - Texkct : anextponHsiit // IBC "KoHcynpTanT
crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785922103145.html

JlomoJTHATEIbHAS S

1. Topnau, B. B. ®usuka. 3amauu, TecTbl. MeTo b1 pelieHus © yueonoe mocobue st By3os / B. B. ['opnau. —
2-e m31. — Mocksa : UzmatensctBo KOpaiit, 2023. — 343 c. — (Bsicmee obpazoBanune). — ISBN 978-5-
534-12350-0. — Texkct : anekTponHsbIii / O0pazoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/516750

2. llepmunos, A. B. O0mas ¢usuka. 3agaun ¢ pemeHusiMu : 3anadnuk / A. B. Ilepmunos, 0. A. bapkoB. —
Caparos : By3zosckoe oOpa3oBanue, 2020. — 725 ¢. — ISBN 978-5-4487-0603-5. — TekcT : 31eKTPOHHBIIH
/I ITudposoit odpazosatensubiii pecypc IPR SMART : [caiir]. — URL:
https.//www.iprbookshop.ru/95156.html

3. Tpodwumosa, T. U. PykoBoacTBO K penieHuto 3a1a4 o ¢pusmke : yuebnoe nocobdue aus syzos / T. U.
Tpodumosa. — 3-e uzn., ucnp. u gon. — Mocksa : Uznarensctso FOpaiit, 2023. — 265 c. — (Briciiee
obpazoBanue). — ISBN 978-5-9916-3429-8. — Texkcr : anexrpoHHbIii / Obpa3oBaTenbHas maThopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/510507

yqeﬁHO-METOIII/I‘IeCKaHZ

1. bornanosa /. A. Metoamueckne yKka3aHus Il CAMOCTOSTENLHOM paOOThI CTYACHTOB IO TUCIIHILTAHE
«®Dusukay s HarpaBiieHnH OakanaBpuara U crieranuTera Bcex Gopm odyuenus / [I. A. bornanosa;
Y'Y, UODBT. - Yuesaosck : Y'Y, 2019. - 3arn. ¢ skpana; HeonyOyinkoBaHHbBIH pecypc. - DIEKTPOH.
tekcroBble aaH. (1 daiin : 468 KB). - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/8189

2. Hro A. B. Meromuieckue yKa3aHus U1l CAMOCTOSITENIbHOM PabOTHI CTYIEHTOB IO TUCIUILTHHE «DU3nKay»
s ctyneaToB UODBT / A. B. Uro. - YuesaoBck : Yil'Y, 2022. - 8 ¢. - HeonmyOnuKkoBaHHEIH pecypc. -
URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/13222

3. Meroaunueckue ykazaHus K JaboparopHbiM pabotam no ¢usmke / C. A. Adanacees, /1. I'. Cannuxos, A. C.
anux [u gp.]; Ynl'Y, UODBT. - Yuesaosck : Y'Y, 2022. - 367 c. - HeormyOnukoBaHHEIH pecypc. -
URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/13542

CoracoBaHo:

Cnenpmanucr seaymmii OOIT HB Yul'Y /__ngvm;a HA. / / 2023r.

}IOJ'I)KHOCTE COTpYAHUKa Hay'-IHOI/I OuOIMOTEKH TIOAINACH Jara

0) [IporpamMHoe obecnieyenne:


http://www.studentlibrary.ru/book/ISBN5922102257.html
http://www.studentlibrary.ru/book/ISBN5922106015.html
https://www.studentlibrary.ru/book/ISBN5922102281.html
https://www.studentlibrary.ru/book/ISBN5922103121.html
https://www.studentlibrary.ru/book/ISBN9785922103145.html
https://urait.ru/bcode/516750
https://www.iprbookshop.ru/95156.html
https://urait.ru/bcode/510507
http://lib.ulsu.ru/MegaPro/Download/MObject/8189
http://lib.ulsu.ru/MegaPro/Download/MObject/13222
http://lib.ulsu.ru/MegaPro/Download/MObject/13542
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e MoitOduc CranaapTHbIi
¢ OCAbT Pabouas craHmusa8

B) IIpodeccuonanbubie 0a3bl JaHHBIX, HHGPOPMALIMOHHO-CIIPABOYHbBIE CHCTEMbI:

1. DekTPOHHO-0UO/IMOTEYHBIE CHCTEMBI:

a. IPRbooks[DnekTpoHHBIi pecypc]: MeKTpoHHO-0MONIMoTe Hasi cuctemMa/ rpymnma komnanuit A Ilu Op
Menua. - DnektpoH. aaH. - Capatos, [2022]. - Pexxum noctyma: http://www.iprbookshop.ru.

b. FOPAMT[DnekTpoHHbli  pecypc]:  dIeKTpoHHO-OGuGmmMoTeunas cuctema/ OOO  DIEKTPOHHOE
m3parensctBo FOPAUT. - Dmektpon. ngaH. — Mocksa, [2022]. - Pexum gocryma:
https://www.biblio-online.ru.

C. KoHcyabTaHT cTydeHTa [DIEKTPOHHBIM pecypc]: 2JIeKTpoHHO-OMOMMoTeunas cucrtema/ OOO

[lonurexpecypc. - OnekrpoH. agaH. — Mocksa, [2022]. - Pexum pgocryna:
http://www.studentlibrary.ru/pages/catalogue.html.

d. Jlane[DnekTpoHHBIH pecypc]: anekTpoHHo-0nbaroTeynas cucrema/ OO0 DBC JlaHs. - DeKTPOH. 1aH.
— C.-IletepOypr, [2022]. - Pesxxum moctyna: https://e.lanbook.com.

e. Znanium.com [DieKTpOHHBIA pecypc]: AeKTpoHHO-OuOiMoTeuHas cuctema/ OOO 3HaHUyM. -
DnekTpoH. aaH. — MockBa, [2022]. - Pexxum goctyna: http://znanium.com.

2.  KoncyabrantIlmoc[DnekTpoHHslit pecypc]: cipaBouHas nmpaBoBas cuctema/ Kommnanus «KoHcynbrant
[Imroc». - Dnextpon. nax. - Mocka: Koncynwsrantllroc, [2022].

3. ba3za naHHbIX nepuoguYecKUX M3AaHUH [DJIEKTPOHHBIA pecypc|: anekTpoHHbIe XypHaisl/ OO0
NBUC. - DIIEKTPOH. JIaH. - Mockaa, [2022]. - Pexum JIOCTYTIA:
https://dlib.eastview.com/browse/udb/12.

4, HanuonanbHas 3JjieKTPpOHHasi OMOJIMOTEKAa [DIEKTPOHHBIM pecypc|: AJNeKTpOHHas OMOJIMOTEKa. -

DnekTpoH. naH. — Mocksa, [2022]. - Pexxum noctymna: https://H36.pd.
5. DaexktponHas 0ubaumoreka aucceprammii PI'B [DnekTpoHHBId pecypc]: anmekTpoHHas OubImoreka/
®I'BY PI'B. - DnekTpon. aaH. — Mockga, [2022]. - Pexxum moctyna: https://dvs.rsl.ru.
6. ®eaepanbHbie HHPOPMAMOHHO-00pPa30BaTeJbHbIE MOPTAJBI:
Nudopmanmonnas cucrtema EnuHOE OKHO JIOCTyIa K 00pa3oBaTelbHBIM pecypcaMm. Pexxum mocryma:
http://window.edu.ru.
b.  ®enepanbublii mopTan Poccuiickoe oopazoBanue. Pexxum goctyma: hitp://www.edu.ru.
7.  OOpa3oBaTesbHble pecypebl Yal'y:
a.  DnextponHas oubanoreka Ynl'Y. Pexxum nocryma: http:/lib.ulsu.ru/MegaPro/Web.
b.  O6pasoBatensubiii mopran Yiul'Y. Pexum moctyma: http://edu.ulsu.ru.
8. IlpodeccuoHa/IbHbIe HHPOPMALIMOHHBIE PeCYPChI:
8.
8.
8.
8.

e

1. [DnexTponnsiii pecypc]. URL: http://fasie.ru — caiit ®onaa coaeicTBUs pa3BUTHIO
2. [Onexrponnsiii pecypc]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.
3. [@nexrponwnsiii pecypc]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html
4. [3nextponnsiii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/ our-insights/mckinsey-
on-risk. - McKinsey on Risk. Issue 1, 2016.
8.5. [DnexTponnsrii pecypc]. URL: http://www.pattern-cr.ru/.
8.6. [Omextponnbii pecypc]. URL: https://fpi.gov.ru  — odunmanbHeiii calt QoHma copeicTBHS
MEPCICKTUBHBIX I/ICCHG}IOBaHI/Iﬁ
8.7.[9nexrponnsiii pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN ®doun
((I/I)IeaJ'II)HaSI MMPE3CHTAUMA AJId CTapTariay.
8.8. [Omektponnsnii  pecypc]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.
8.9. [Dnextponnsrii pecypc]. URL: https://www.rvc.ru — opunnanbHeiii caiit ponaa Poccuiickoit BeHUypHOI
KOMIIaHUH
8.7. [Dmextpounsiit pecypc]. URL: https://www.rvc.ru/eco/ - caiiT 0 HalMOHAIBHON TEXHOJIOTHYECKOM
HWHUIUATHUBC U TCXHOJIOTHUYCCKOM pPa3BUTHUHN
8.8.[DnekTpoHHBIN pecypc]. URL: https://www.ted.com/talks/
charles leadbeater on_innovation?language=ru. Yapinp3 Jlunourep 006 MHHOBAIHSIX.
8.9. [Dnexrponnsrii pecypc]. URL: https://www.youtube.com/ channel/UCp0z-UFvKUBTKtVNBIgyX7A.
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[Ton6opka Buieo ¢ MexXIyHApOJHOTO popyMa « OTKPHITbIE HHHOBAIIHI.

8.10.[DnexTponnsiii pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - [I>xo6¢c. Umnepus
cobmnazna / ®unem / HD

8.11. buor npo unHoBarmu. Pexxum mocryma: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bce o nmuniensusx. Pexxum nocryma: https://prava.expert/litsenzii/chto-eto-takoe.html

{CornacoBaHo: _ o 7 e
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

Aynuropun Ui NMPOBENEHUS JIEKIMM M CEMUHApPCKUX 3aHATHH, U1 IIPOBENECHUS TEKYILIErO
KOHTpPOJII W IPOMEXYTOYHOM  aTTeCTAllM¥, KypCOBOIO IIPOCKTUPOBAHUSA, TIPYIIOBBIX U
WHIVBUAYAJIbHBIX KOHCYJIbTALUH.

AyIuTOpHH YKOMIUIEKTOBAHBI CIIEIUAIN3UPOBAHHON MEOEIbI0, YIeOHOH NOCKOH. AyauTopun
IUI TPOBEEHUs JIEKIU 000pynoBaHbl MYJIbTUMEIUHHBIM O0OPYIOBaHUEM [UIl HPEJOCTaBICHUS
uHpopmanuu Oonbiioil aymurtopun. [lomemieHus A CaMOCTOATENBHOM pabOThl  OCHAILEHBI
KOMITIBIOTEPHOH TEXHUKOH € BO3MOMKHOCTHbIO MOAKIIOUEHUs K cetu «MHTepHer» M obecrieueHuem
JOCTyIa K 3JIGKTPOHHOM HH()OPMAaLMOHHO-00pa30BaTEeIbHOM cpejie, 3JIEKTPOHHO-OMOIMOTEeUHON
CHCTEME.

Jis npoBeieH st 1abopaTOpHBIX paboT UMEETCs clleayroliee 000pyJ0BaHHE:
JlaGoparopHas ycranoBka "Marmmna ATBynaa'.

JIabopatopHnas ycraHoBka "Mastauk O6epOeka'.

JIaGoparopHasi yctaHOBKa "MaTemMaTu4eckuii MassTHUK".
JIaGopaTtopHas yctaHoBka "MasTHUK Makcsenia'.

JIaGopaTtopHas yctaHoBka "M3mepeHue nokaszarens aanadaTsl Bo3ayxa'.
Jatuunk gaBneHus.

[npury ¢ rHOKUM IIJTAHTOM.

JIabopaTopHas ycTaHOBKa «/3yueHre H30XOpHOTO MpOoLEccay.
JIaGopaTopHas yCcTaHOBKa «DJIEKTPOCTaTHUECKask BAHHAY.
JlaGoparopHas ycraHoBka «/3yuenue 3akoHoB Kupxroday.

. JIaboparopHast ycraHoBKa "MOCT OCTOSIHHOTO TOKa'.

. Mara3uH 00pa31oBbIX CONPOTUBIICHUM.

. CoenuHUTENbHBIE TTPOBO/IA.

TaHreHc-ragbBaHOMETP.

. lcTOYHUK OCTOSIHHOTO TOKA.

. JJabopatopHas ycraHoBka «LC-KOHTYp».

. I'eHepaTop cUTHAJIOB CHHYCOMJIATBHON U TIPSIMOYTOJIBHOHM (hOPMBI.
. Ocuumtorpad.

. BompT™meTpsl.

. AMIiepmeTpsl.

. Mukpockon MBC-10.

. IllTaHreHIMpPKYJIb.

. Komnerorepsl co cnenuanusuposanssiM [10.

Pyunoii Hacoc.

. JIuneinka.

. ITnockonapasniensHble 00pa3iibl ONTHYECKHX CTEKOIL.

. JIabopatopHnas ycraHoBka «Ontuueckas ckambst OC-My.

. Mcrounuku cBeTa (J1amMIbl HAKQJIUBAHUS ).

. biok nuranws.

RoOoo~Noa~wWdE
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13. CHEHHUAJIBHBIE YCJIIOBUA JISA OBYYAIOLIUXCSA C OTPAHUYEHHBIMUA
BO3MOXHOCTSAMMU 310POBbS

B cnyyae Heo0xoauMOoCTH, 00y4aOMIMMCS U3 YKCIIA JIUL C OTPaHMYCHHBIMUA BO3MOYKHOCTSIMU 3/10POBbS
(110 3asBIICHHIO OOYYAIOMIETOCs) MOTYT IIPEUIaraThCsi OHH U3 CICAYIONINX BAPHAHTOB BOCTIPHSTHS
nH(pOpMALNH C yYETOM MX WHANBHIYAIBHBIX IICUXO()U3NUECKUX 0COOCHHOCTEH:

- JUISL TUI] ¢ HapYLICHUSIMH 3PCHUS: B TeYaTHON QopMe yBelInYeHHBIM pudToM; B popme
3JEKTPOHHOTO IOKYMeHTa; B (hopMme ayanodaiina (mepeBos yueOHbIX MaTeprualioB B ay1uodopmar); B IeYaTHOM
¢dopme Ha s3bIke bpaiins; HHANBHyaIbHbIE KOHCYIBTAUH C IIPUBJIEYEHUEM TH(IOCYPIOTICPEBOTINKA,;
WHAWBUAYaIbHBIC 3a]IJaHNUS M KOHCYJIbTaINH;

- IS TT] ¢ HapYLICHUSIMH CITyXa: B le4aTHOH opme; B GopMe 31eKTPOHHOTO JOKYMEHTA;
BHJICOMATEpUaIIBbl ¢ CyOTUTpaMu; MHIMBHIYaIbHbIE KOHCYJIBTAUH C IIPUBJICYEHHEM CYPIOTICPEBOTINKA;
WHIVBHIyaJIbHbIC 3a1aHNS 1 KOHCYIIbTAaLlUH;

- JUIS1 JIMILL C HAPYLICHUSIMH OTIOPHO-JIBUTATENFHOTO afnmapara: B ieyatHoii popme; B hopme
AIIEKTPOHHOTO JIOKYMEHTa; B (hopme ayanodaiina; MHANBUIYaTbHBIC 3aJaHUS U KOHCYIbTAIHH.

B cnydae He0OXOAMMOCTH HCIOIB30BAHUS B YI€OHOM IPOIECCEe YACTHIHO/UCKITIOUUTETHHO
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHONOTUH, opranu3anus padotsl [II1C ¢ obyuarommmucs c OB3 u
WHBATUIaMU [IPEyCMaTPUBAETCSI B 3JICKTPOHHON HH(POPMALIMOHHO-00pa30BaTENbHON Cpeie CyueTOM X
WHAWBUIYATBHBIX TICUXO(DH3MIECKUX OCOOEHHOCTEH.

PazpaGoTunk aoueHt kadgeapor UD Bbornanosa /L.A.
(noonucy) (OonsrcHoCmb) (®HO)
JIUCT U3SMEHEHUM
Ne | Copaep:xxaHue n3MeHEHHS WM CCHLIKA ®UO Hoanuce Jara
n/n HA NpPWJaraeMblii TEKCT U3MEeHEeHUs 3aBedyIoLIero
kadenpoi,
peajm3yromen
AUCUMILIUHY/BbI-
nmycKaroumen
kadenpoii
1 | BHecenne wu3MmeHeHuWid B ILIL. a)cimcok | Bapnakos B.B. = 29.08.2024

PEKOMEH1yeMOH TUTepaTypbl
B) IIpodeccronanbHble 0a3bl JaHHBIX,
MH(POPMALIMOHHO-CIIPABOYHbBIE  CHCTEMBI

1. 11 «Y4eOHO-METOINYECKOE "u
nHGOPMAITMOHHOE obecrieueHue
JUCITUTUTAHBD) c oopmIteHrEeM

npusoxenus 1




