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1. llesu u 3212494 AU CIUILIHHBI

[ens AMCIMTUIMHBL: * TIOTydeHHE 0a30BBIX 3HAHUHN U JIOCTIKEHNE HEOOXOIMMOTO YPOBHS
MIOJITOTOBKH JIJISI IOHUMAaHUS OCHOB (pr3ukwH; * (OPMUPOBAHNE OCHOBHBIX HaBBIKOB TI0
bu3uKe, HEOOXOUMBIX JIJIS PELICHUS 3a]1a4, BO3HUKAIOIIUX B MMPOU3BOJICTBEHHOM
NEATEeNIbHOCTH; * BEIPAOOTKA Y CTYJIEHTOB OCHOB €CTE€CTBEHHOHAYYHOTO MUPOBO33PEHUS U
03HAKOMJIEHHE €T0 ¢ UCTOpUEH pa3BUTHUS (PU3UKU U OCHOBHBIX €€ OTKPBITHI. 3a1a4u
JUCUUIUIMHBL: * HAyYUTh UCIIOJIB30BaTh (DU3UKO-MaTeMaTHUECKUH anmnapar IJis pelieHus
3a/1a4, BOZHUKAIOIINX B X0/1¢ MPOheCCUOHATBHOMN ACATEILHOCTH; * HAyYUTh UCIIOIh30BaTh
OCHOBHBIE ITOHATHS, 3aKOHBI U MOJIETIN MEXaHUKH, TEPMOAUHAMHUKH, HJIEKTPOJUHAMUKH U
ONTHUKHU B OIICHKE KOHKPETHBIX CUTYaIlMi U MPOIIECCOB; * CPOPMUPOBATH HABBIKU PAOOTHI
CO CIeNMAIBHON (PU3UYECKON JTUTEPATYPOI M C KOHTPOIbHO-U3MEPUTEILHOMN
arnrmaparypou.

Kpartkoe conepxxanne TUCHUILTHHBI

du3nyeckrue OCHOBBI MEXAHHUKU: MTOHSATUE COCTOSIHUA B KIIACCHUECKON MEXaHHKE,
ypaBHEHUS ABUKECHHUS, 3aKOHBI COXPAHEHUS, THEPIIMAJIbHBIE U HEMHEPIIMAIbHBIE CUCTEMBI
oTCYeTa, KHHEMaTHKa U JUHAMHUKaA TBEPIOTO TeJa, KUIKOCTEH U ra30B, OCHOBBI
PESTUBUCTCKON MEXaHUKH; (PU3HMKA KOJICOAHHI 1 BOJTH: TAPMOHUYECKUN OCITUILISITOD,
CBOOOHBIC U BBIHYKJEHHBIC KosieOaHust, nHTephepeHIus U AUGPaKIUs BOTH.
MonexynsipHast pu3nKa U TEpMOIMHAMUKA: TPU Hauaja TEPMOAMHAMHUKH,
TEpMOIMHAMUYECKHE (PYHKIIMH COCTOSHUS, KIIaCCUYECKasi M KBaHTOBAsI CTAaTUCTHUKH,
KUHETUYECKHUE SIBICHUSA, TOPSAOK U OECIIOPSAIOK B MPUPOAE. DICKTPUUECTBO U
MarHeTU3M: AJIEKTPOCTATHKA U MAarHUTOCTATHKA B BAKyyMe U BEIIECTBE, DIIEKTPHUCCKHI
TOK, YpaBHEHHE HEMPEPBHIBHOCTH, YpaBHEHHsI MaKcBelia, SIeKTPOMarHUTHOE TIOJIE,
NIPUHIIMAIT OTHOCUTEILHOCTH B JIeKTpoanHaMuke. ONTHKA: OTpaKEHHUE U TPEITOMIICHUE
CBETa, ONTUYECKOE N300pakeHNE, BOIHOBAsI ONTHKA, KBAHTOBAsI ONTHKA, TETJIOBOE
usnydyenue, GoToHbl. ATOMHAs U siiepHas (pu3uKa: KOpIyCKyJISIpHO-BOTHOBOM JTyan3M B
MUKPOMUPE; MPUHIIAI HEOMPEIEICHHOCTH; KBAHTOBBIC YPABHEHUS JIBHJKECHUS;, CTPOCHUE
aTroma; MarHeTH3M MUKPOUYACTHUIL; MOJICKYJISIPHBIE CIIEKTPBI; 3JICKTPOHBI B KpUCTAJLIAX;
aTOMHOE SAPO; PaJUOAKTUBHOCTD; lIeMEHTapHbIe yacTuilbl. CoBpeMeHHas (pu3nueckast
KapTHHA MHUpA: HepapXusi CTPYKTYp MaTepuu, 3Boitonus Beenennoit, pusnyeckast kapTuHa
Mupa Kak guinocodckas kareropusi. Pu3nyeckuii MPaKTUKYM.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHHUIIMHBI

[Inanupyemblie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HaeT: (pI/I3I/I‘-IeCKy1-O HUHTCPNPETALUIO OCHOBHBIX
IMPUPOAHBIX SIBIICHUM U IIPONU3BOACTBCHHBIX

VYK-1 CriocobeH ocy1ecTBIATh HOUCK, [IPOLIECCOB
KPUTHUYECKUI aHAJIU3 U CUHTE3 UHPOpMalK,  |YMEEeT: BBIABIATh, POPMYIUPOBATh U OOBSACHATH
MIPUMEHSATh CUCTEMHBIN MOAXO AJIS PEIICHUs]  |€CTECTBEHHOHAYYHYIO IPUPOLY IPUPOAHBIX
IIOCTABJICHHBIX 3aaa4 SIBIICHUH 1 IIPONU3BOACTBCHHBIX ITPOLICCCOB

MeeT npakTUYECKHA OTIBIT: BIaieHUs] (PU3UYECKOM
W €CTECTBEHHO-HAYYHON TEPMHHOJIOTUI

OIIK-1 CnocobeH NpuMeHSTh €CTECTBEHHOHAYYHbIE[3HAET: IVIaBHbIE MOJIOKEHUS U COAEpKaAHUE
U O0LEMH)KEHEPHbIE 3HAHMS, METO/IbI OCHOBHBIX (PU3MYECKUX TEOPHUHA U IPAHUIIBI UX




MaTeMaTHYE€CKOTO aHaJIN3a U MOAECIUPOBAHUS,
TEOPETUYECKOTO U SKCIIEPUMEHTAIIBHOIO
UCCJIEIOBAHUS B TPO(EeCCHOHATBHON JAEITeTbHOCTH

PUMEHUMOCTH

'YMeeT: Ipou3BOIUTh pacyeT (PU3NUecKuX BeTUYUH
110 OCHOBHBIM (hOPMYJIaM C YYETOM MTPUMEHSIEMOM
CUCTEMBI €IMHHUIL

lIMeeT MpakTU4EeCKUN OMBIT: IIPUMEHEHHUS
(bU3UYEeCKUX 3aKOHOB U (OPMYIT JTSI pEIICHUS
PAKTUUECKHUX 3a]1a4

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro mjiaHa

[lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

1.0.09.02 MareMaTuuecKUM aHAIN3,
1.0.09.01 Anrebpa u reomeTpust

®J1.01 AxaneMus UHTEpHETA BEIIEH,

1.0.09.04 Teopust BEpoATHOCTEN U MaTeMaTUYECKast
CTaTUCTHKA,

1.0.13 DnekTpoTeXHHKa U AIEKTPOHUKA

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

1.0.09.01 Anrebpa u reomeTpus

3HaeT: OCHOBHBIE MMOHATHUS JIMHEHHOM anreOpsl,
BEKTOPHOM alreOpbl M aHAIUTUYECKON T€OMETPHH,
MCIIOJIb3yEMBbIE NIPU U3YyUEHUU IPYTUX JUCLMILINH;
METO/bI PELICHHS CUCTEM JIMHEHHBIX YPaBHEHUI.
YMeeT: IpUMEHSITh METO/IbI aareOpbl U TeOMETPUHN
111 MOJEITMPOBAHNUS, TEOPETUUECKOTO U
AKCIEPUMEHTAJILHOTO UCCIIEOBAHUS ITPUKIIAIHBIX
3a/1a4; MHTEPIIPETUPOBATH MTOJIyYEHHBIE B X0/
pelieHus pe3yibrarsl Mimeer npakTu4eCcKuil OIbIT:
[IPUMEHEHUSI COBPEMEHHOT'O MaTeéMaTH4eCKOro
WHCTPYMEHTApUs AJIs PELLIEHUS IPUKIAIHBIX 33134,
[IOCTPOECHUS MaTEMaTUYECKON MOJIENN
npo¢eCCHOHANIBHBIX 3a/1a4 M UHTEPIPETALIH
[OJIyYEHHBIX PE3YIbTATOB.

1.0.09.02 MaremMaTi4eCKUA aHaIn3

3HAeT: OCHOBHbIE MOHATUS AUPPEpEeHINaTBLHOTO U
WHTETPAJIbHOTO UCUUCIICHUSI YMEET: IPUMEHATh
MOHSATHS U METO/Ibl MATEMaTHYECKOT0 aHajIu3a Ipu
PELIECHNY IIPUKIIAIHBIX 3a/1a4; IPOBEPATH PELLEHUS
MMeeT npakTHYeCKUH OMBIT: IPUMEHEHNUS
MaTEMaTU4ECKOI0 aHaJIN3a [yl PEIIECHUs
MPUKIIAHBIX 3a7a4; TOCTPOCHUS MaTeMaTH4eCKOn
Mozienu Tpo(hecCuOHaIbHbBIX 3a1a4 U

HHTCPIIPETALUMU TTOJTYUCHHBIX PE3YJILTATOB.

4. O0bém M BUABI YUeOHOH PadOTHI

OO6mas Tpya10eMKOCTh JUCHUIUIMHBI cocTaBiseT 12 3.e., 432 4., 221 4. KOHTaKTHOM

paboThI

Bun yuebHol paboThl

| Bcero |Pacnpe)1eneHHe 10 ceMecTpaM




4acoB B yacax
Homep cemectpa
2 3
OO6mmast Tpy10EMKOCTh TUCITUTUTMHBI 432 216 216
AyoumopHvie 3auamusi: 192 96 96
Jlexmuu (JI) 96 48 48
[IpakTuueckue 3aHsATHs, CEMUHAPHI U (W) JPYyTrUe BUABI 48 24 24
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 48 24 24
Camocmosmenvras paboma (CPC) 211 105,5 105,5
MOJITOTOBKA K JIOMYCKY K JIAOOPAaTOPHBIM paboTam, 48 24 24
o opMIIeHHE OTYETOB
MOATOTOBKA K IK3aMEHY 54 27 27
TOZrOTOBKA K NMPAKTHYECKUM 3aHATHAM, PELICHHE 3714 H3 48 24 24
TOMAIITHUX 3aJaHHHI
aboTa ¢ KOHCTIEKTOM JISKIIHii, TOJTOTOBKA K
TGCI")FI/IPOBaHI/IIO 61 305 303
KoHCynbranyy 1 NpoMeKyTOYHasl aTTeCTalus 29 14,5 14,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - JK3aMEH JK3aMeH

5. ConeprkaHue TUCHMILIMHBI

OObeM ayJUTOPHBIX 3aHATHUI 110
paizgena HaumeHoBaHMe pa3aesioB TUCIUILTHHBI BUJaM B Hacax
Bcero J | 113 | JIP
1  |Dusnyeckre OCHOBBI MEXAHUKHU 26 14 6 6
2 |OCHOBBI PENATUBUCTCKON MEXaHUKH 4 4 0 0
3 |OcHOBBI CTATUCTUYECKON (PU3UKHU U TEPMOAMHAMUKHI 30 12 6 12
4  |9nexkTpocTarvka 18 12 6 0
5 [DnekTpudeckuil TOK 20 8 6 6
6  |MarautHoe nosue 22 10 6 6
7  [9neKTpOMarHUTHOE MoJje 4 4 0 0
8 |Omnruka 18 6 4 8
9  |M3myuyeHue v KBaHTHI 18 8 6 4
10 |®usuka atoma 10 6 4 0
11  |9neMeHThl KBAHTOBON MEXaHUKU 11 8 3 0
12 DNeMeHTHI siiepHoN (GU3UKHU. DIIeMEHTapHbIE YaCTHIIbL. 1 4 1 6
CoBpemenHas pu3ndeckast KapTHHA MUPa
5.1. Jlekuun
Ne Ne Kox-
nexuuulpasena HaumeHnoBaHue uinm KpaTkoe cojiepyKaHue JEKIIMOHHOTO 3aHATHUS BO
4acoB
OcHoBHble IOHATHA MexaHUKH. [IpocTpaHcTBO, Bpems, nemxenue. [lepemerenue
1 1 [rouku. BekTOpHBIH, KOOPIMHATHBIN U €CTECTBEHHBII CIIOCOObBI OMUCAHUS 1
BIKEHHS TOUKA. CKOPOCTh. YCKOPEHHE.
[Ipsimast u oOparHas 3a1aun KuHeMaTuKu. Kunemarnyeckue ypaBHEHHUS.
2 1 |Yckopenue nmpu KpUBOJIMHEHHOM JBMKEHUU. TaHreHIIMAaIbHOE, HOPMAJIbHOE U 1
MOJTHOE YCKOPEHHUSI MPU ABM>KEHUH TOUKH 110 KPUBOJIMHEWHOM TPAEKTOPHUH.
3 1 [BpamarenbHOo€ IBMKEHUE TBEPJIOTO TeIa. YToJ NOBOPOTA, YIVIOBAs CKOPOCTh, 1




YIJIOBOE YCKOPEHHUE KaK aKCHUaJIbHbBIE BEKTOPBI. CBSA3b MEXKy COOTBETCTBYIOIIUMHU
YIJIOBBIMM Y JIMHEWHBIMH BeJIMYMHAMH. KHHEMaTHUeCKUEe ypaBHEHUS U1
BpalaTEeILHOTO JABUKCHUS.

/lnHamuka MatepuaabHON Touku. HEpLnaapHbIe CUCTEMBI OTCUETA. 3aKOHBI
Hprorona. Cuita, Mmacca, KOIMYECTBO ABUKEHUS, UMITYJIbC CHIIBL. [Iprmepsl
npuMeHeHns 2 3akoHa Herotona. Hennepruanbubie cucteMsl otcuéra. Cuisl
nHepuuu. [Ipumepsr. Cuna Kopuonnca.

Pabora u sHeprus. Pabora noctossHHON U nepeMeHHON cuiibl. MomHocTh. Pabota
B IIOTEHIMAJIBHOM TI0JI€ CHUJI. DHEPIHsl: KWHETHUUYECKasl, TOTEHLUAIbHAsL, TOJIHAS
MexaHndeckas. CBa3b paOOThI U SJHEPTHH. 3aKOH COXPAHEHHS] MEXaHUUECKOM
pHeprun. KoHcepBaTHUBHBIE U IUCCUTIATUBHBIE CHIIBI.

3aKoH COXpPaHCHU UMITYJIbCA. ]_[eHTp MacCC CUCTEMBI TCJI U €TI0 IBUKCHHUC.
I/IMHy.HI)C CHCTEMBI. 3aKOH COXpaHCHU UMITYJIbCA U CICACTBUA U3 HETO.

J/lnHamMuKa BpalaTeabHOro JBM)KEHUS TBEPIOTO Teaa. MOMEHT CHIIbI, MOMEHT
WHEPIMH, MOMEHT KOJIMUYECTBA JBM>KEeHUs. OCHOBHOM 3aKOH BpaIaTeIbHOTO
NIBUKEHMSI TBEP/IOTO Tela. AHAJIOTUS MEX]ly 3aKOHAMU IOCTYyNaTeIbHOIO U
BpALLATEIbHOTO JBM)KEHUH. BpIunciieHne MOMEHTOB MHEPIIMH OTAEIbHBIX TEII.
Teopema Illteitnepa. Kunernueckast sneprusi, pabora u MOIIHOCTH MPH
BpalaTeIbHOM JBI)KEHUH. 3aKOH COXPAaHEHHUS MOMEHTA UMITYJIbCA.
['upockonmueckuii 3 PexT.

KoneGarenbHoe NBHKEHUE. YpaBHEHUE TaApMOHNYECKUX KoneOaHui. AMITIUTYAA,
MepHo/I, MUKINYEeCKast yacToTa, pa3a konedanuii. CKOPOCTh M YCKOPECHHE
koseOmomieiica Touku. uddepennnanbuoe ypaBHeHHE CBOOOTHBIX
rapMOHUYECKUX KOJICOAHHIM.

Du3nyeckuil U Npy>KUHHBIA MaSTHUKU. DHEPrUsi TapMOHUYECKUX KOJIeOaHUI.
3aryxarolie 1 BEIHYKICHHbIE KojeOaHus. Pe3oHaHc.

10

BekTopHbIit MeTO MpeacTaBiaeHus koebanuid. CiiokeHne Koje0aHui
0JIMHAKOBOTO HampasiieHus. BekrtopHas nuarpamma. CioxeHHe B3aUMHO
MePIEHANKYIAPHBIX KOJIeOaHUH OJMHAKOBBIX U KPATHBIX YacTOT. DUTYPHI
Jluccaxy.

11

BonHOBOM Iporecc. YpaBHEHUE TUIOCKOM BOJIHBL. J[JIMHA BOJIHBI, BOIHOBOE YHCIIO,
¢azoBas ckopocTh. [lonepeunsie u mpooiabHbIe BOJIHBL. DddexT Jlomepa.
DHEeprus BOJIHOBOTO JABW)KEHUs, IOTOK 3HEepruu. Bekrop YMmoBa.

12

[Toctynars! DitHiuTeiHa. [IpeodpazoBanus Jlopenia. PenstuBucrckoe n3MeHeHne
TUTMH U IPOMEXKYTKOB BpEMEHH. JIMHAMUKa CIIEMAIBHON TEOPHUH
OTHOCHUTEJIBHOCTHU. 3aKOH U3MEHEHUS MacChl CO CKOPOCThIO. B3anMocCBs3b Macchl U
PHEPIrUH. DKCIEPUMEHTAIBHOE MOATBEPKICHAE BBIBOJIOB CIIEIMAIBHON TEOPUH
OTHOCHUTEJIBHOCTH.

13

TeruioBoe ABMKEHUE MOJIEKYI. Macca u pa3Mepsl Mosekyil. Mons. HUucno
ABorajipo. JlaBnenue uaeaabHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KHUHETH4YeCKOW Teopuu. CpeaHss SJHEPTHs TOCTYATEIBHOIO JBUKECHHS MOJIEKYIT U
a0CoOJII0THASI TEMIIepaTypa.

14

YpaBHEHHE COCTOSHUS UACATIBHOTO ra3a. MakCcBeIJIOBCKOE paclipe/ieieHIe
MOJIEKYJ 0 cKopocTaM. CpeaHsst KBaJpaTUyHasi, HauOolee BEpOsTHASI U CPEeTHSS
aprmeTHUecKasi CKOpOCTH MOJIEKYI. boblIMaHOBCKOE pacnpeieieHue YacTull B
MOTEHIUATHLHOM TIOJI€.

15

ABnenus neperoca. CpenHsisi ITMHA CBOOOIHOTO Mpodera, YUCIO CTOIKHOBEHUH,

A dEKTUBHBIN TUaMeTp MOJICKYIL. SIBIEHUS MepeHoca B ra3ax: TeTIONPOBOJHOCTD,
BHyTpeHHee TpeHue, Tu(Py3us U uX SMIUpUIeckre ypaBHeHUs. CBsI3b MEXITY
ko3¢ uIeHTaMu repeHoca. SIBneHus B pa3pexEHHBIX razax. Bakyym.

16

OCHOBBI TEPMOIMHAMUKA. BHYTpEHHsI SHEPIHs UI€AIbHOTO Ta3a U pealbHbIX
cuctem. Pabora raza npu pacmupenuu. [lepBoe Hayano AMHaAMUKH.

17

TermroemMkocTh. CBS3b MCKAY TCIIIIOCMKOCTAMU IIPHU ITOCTOSHHOM OABJICHUHA W IIPH

MMOCTOSIHHOM OOBbEMeE. MOJ'ISIpHaH TCIIJIOCMKOCTb NICAJIbHOI'O I'a3a € pa3JIMYHbIM




KOJIMYCCTBOM aTOMOB B MOJICKYJIC. ComnocraBicHue TCOpPHHU C OIBITOM IJIA OOHO- U
JIByXaTOMHOI'O Ira30B

18

A nrabaTtudeckuii mporiecc. YpaBHenue I[lyaccona mis annabarel. Pabota
MIeaJbHOTO ras3a Npu pa3InyHbIX mpoueccax. Ternossle Aurarenu. [{ukin Kapho.
OHTponus. Bropoe Hayano TepMOAMHAMUKH.

19

DIEKTPOCTATUUECKOE M0JIE TOUEUHBIX 3apsA0B. 3aKOH COXpaHEHUS 3apsiia.
B3anmoneiictBue 3apsaaoB. 3akoH KynoHa. DleKTpoCcTaTHueCKOE MoJI€ B BAKyyMe.
HarmpsikeHHOCTh ¥ MOTEHIIUal, MX BeIYucieHue. [[puHum cynepno3uiuu.

20

[Tone HeToueuHbIX 3apsAa0B. JIMHEHOE, TOBEPXHOCTHOE U 00BEMHOE
pacnpenenenus 3apsaoB. [10Tok BekTopa HanpsbkeHHOCTH. Teopema
Octporpazackoro-I"'aycca. Ee npuMeHeHne K BEIUUCICHUIO HAMIPSYKEHHOCTH TOJIeH
HUTH, TUIOCKOCTH, Iapa, UAJIUHAPA.

21

PaGoTa u Heprus MeKTpoCcTaTHYecKoro mnoss. PaboTa mosst TouedHoro 3apsijia.
'YCc10BHE MOTEHIUATBHOCTHU AJIEKTPOCTATUUECKOTO TIOJIsl. DHEPTHUsSl CUCTEMBI JIBYX
TOYEUHBIX 3aPs/I0B.

22

HOTGHIII/IaJ'I. CBs13p MCXKIY HANPsSPKCHHOCTBIO U ITOTCHIMAJIOM.
3KBI/IHOTGHHI/I3HLHHC IMOBCPXHOCTHU. HaHpH)KCHI/IC. Brruncienue pPa3HOCTH
MMOTCHIMAJIOB IJId Pa3JIMYHBIX MOJICH.

23

DnexTpuyeckoe rnose B Beuiectse. [IpoBoguuku u quanektpuku. [onspusanms
IUDIIEKTPUKOB. [IUII0IIb, €ro OBEACHHUE B DIIEKTPUYECKOM o€, HanpsskeHHOCTh
[1OJI B AUIJICKTPUKAX.

24

Bexrop nossipusanuu. J(uanexkrpudeckas BOCIPUUMYHUBOCTh. BEKTOp cMeleHus.
Jlyanexrpuueckas npoHunaeMoctb. CernetoanekTpuku. I1be303¢ddekr.

25

[IpOBOAHMKH B SIIEKTPUUYECKOM I0JIE. DIEKTPOEMKOCTh ITPOBOJHHUKOB.
Konnencarop. THUIbl KOHAEHCATOPOB, BBIYUCIEHNE X EMKOCTH. DHEPIHUs
HIIEKTPOCTATUYECKOTO MOJIs. DHEPrUsl CUCTEMBI 3apsA10B. DHEPIHsl 3aps)KEHHOTO
IPOBOJIHUKA U KOHAEeHcaTropa. OO0beMHas! INIOTHOCTh SHEPTUH.

26

Cuia ¥ IJIOTHOCTh TOKA. YCJIOBHS CyIIECTBOBaHUS ToKa. [IpoBogHuKN 1
W30JISTOPBI. DIIEKTPUYECKUI TOK KaK SIBJICHHE MIEPEHOCcA 3apsiaa.

27

Kiaccuueckast aJieKTpoHHAs TeOpHs MPOBOAUMOCTH MeTaiuoB. OnbiT TonmeHa-
Croeroapra. BeiBoj 3akoHOB OMa u J[>xoyns-Jlenna. 3aTpyIHeHUs KIaCCUYECKOU
TEOPUH IIPOBOAUMOCTH.

28

COHpOTI/IBJ'IeHI/Ie MMPOBOJAHHUKOB, €T0 3aBUCUMOCTDL OT TCMIICPATYPHI AJI1 METAJJIOB,
T3JICKTPUKOB, TTOJTYTIPOBOIHUKOB. CBEPXIPOBOIUMOCTD. DIIEKTPOABHKYIIAS
cuna. Ctoponnue cwibl. Uctounuku IJIC.

29

3akon Oma j1s1 yuactka anekrpudeckoit nenu ¢ JIC. 3akon Ixoynsa-Jlenna. KIT/]
ncrounuka JJIC. [Ipasuna Kupxroda.

30

MarnuTtHoe nose B BakyyMme. VICTOYHMKN MarHUTHOTO 1ojsi. MarHUTHOE Toje Kak
pensaTUBUCTCKUN 2P exT. MHAYKIUSA 1 HanpsHKeHHOCTh MArHUTHOTO TOJISL.

31

MarnauTtHoe nose Toka. 3akoH buo-Casapa-Jlamnaca. Ero npumenenue k
BbIuKcIIeHHIO nosel. [Tons npsimoro u kpyrosoro TokoB. Cyneprno3unus nojei.

32

[{npKyssaLys BEKTOpa MarHUTHOM MHAyKIMK. HenmoreHmaapsHOCTh MarHUTHOTO
110J151. 3aKOH IOJIHOTO TOKa. MarHuTHOE 1oJie TOPOMIa U COIEHOUAA.

33

JleiicTBHE MarHUTHOTO TIOJISI HA TOKHU U 3apsiabl. 3akoH AMmnepa. Bzaumoneicteue
NBYX JUIMHHBIX MapaJijIeIbHBIX TPOBOAHUKOB ¢ TOKOM. KOHTYp ¢ TOkOM B
MarHuTHOM 1oJjie. MaruutHsiii MOMeHT. Cuita Jlopenna. JIBukeHne 3apssKeHHBIX
qacTHUI] B MAarHUTHOM 1oJie. L{uknotpon u 6erarpon. D¢ dexr Xomna. Pabora mpu
MepeMeleHUH MPOBOAHUKA C TOKOM B MArHUTHOM Tojie. MarHUTHBIH MOTOK.

34

DJIEKTPOMAarHUTHAsI MHAYKIMS. 3aKOH 3JEKTPOMarHUTHOM MHAyKuu Papajges-
Jlenna. IIpumenenue 3Toro 3akoHa. I eHepaTop NepeMEHHOT0 TOKA.
Tpancdopmatop. Toxu Dyko. SABneHne camouHIyKIUUA. THIyKTUBHOCTD, €€
CMBICII M pOJIb B DJIEKTPUUECKOH 1ienu. THAyKTUBHOCTB coleHOuAa. DHEPrus

MarHuTHOro noys. O0beMHas IOTHOCTh OHCPTHUH.




35

JJIeKTpOMarHuTHBIE KoJieObanus 1 BoHbL. KonebarenbHbIi KOHTYD.
JuddepennmanbHOe ypaBHEHHE CBOOOIHBIX KoJieOaHUH B UCaTbHOM KOHTYpE.
®opmyna ToMcoHa. DIEKTpOMarHUTHBIE BOJIHBI, UX cBoMcTBa. OnbIThI ['epia.
[[Ikana 31eKTPOMarHUTHBIX BOJIH. DHEPTrusl 3JeKTPOMarHUTHBIX BOJH. BekTop
'YmoBa-IlolHTHHTA.

36

YpaBHEHUS IEKTPOMArHUTHOTO MOJIs. YpaBHEHUsI MakcBeia Kak 00001eHe
3aKOHOB: JIEKTPOMAarHUTHON MHAYKIIMHU, TIOJTHOTO ToKa, KynoHa (Teopembl
["aycca). BeiBon 4-X ypaBHeHHH MakcBesia B MHTETpaJibHOU (opMme.
DJIEKTPOMAarHUTHBIE BOJIHBI KaK CJIEJCTBHE ypaBHEHUN MakcBea.

37

WuTtepdepenus ceta. CBeTOBas BOJIHA, €€ ypaBHEHHE. KOrepeHTHOCTD.
OnTryeckast pa3HOCTb X0Ja. YCIOBHS MAaKCUMYMOB U MUHUMYMOB

38

OnbiT FOHra. Metonpl ocymecTBienus nHTepdepeHnnn cpeta. [[pumepbl: TOHKHE
TuieHKH, Konblia Hetorona. MaTepdepomerpus.

39

Jludpakuus ceera. [Ipunmun [roiirenca. 3ous1 @penens. BekropHbie AuarpaMmel.
Judpakius Ha MIeH.

40

udpakmuonnast pemietka. Paspemiaroniast cnocoOHOCTh AUGP. pEIIETKHA U
ONTUYECKUX TPUOOPOB.

41

[lonsipusanus cera. EcTecTBeHHBIN 1 MOJIIPU30BaHHBIN CBET. 3akoH Maitoca.
[Tonsipu3anus npu oTpakeHUHU OT AMAIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe
npenomieHue nyueil. IHTepdepeHys noaspu30BaHHOTO CBETA.

42

TeroBoe n3MydeHue, ero XapakTepucTUKU. AOCOIIOTHO YEPHOE TEIO.
Pacnipenenenne sHepruu B ero crekrpe. 3akonsl Kupxroga, Credana-bonpimana
u Buna.

43

dopmyna Panes—/xunca. KBanToBas runoresa u popmyna [manka. Ontudeckas
[MUPOMETPHUS.

44

Bueurauit poroaddext u ero 3akonpl. DoTOHBIL. YpaBHEHHE DUHINTEHHA IS
BHemHero GoTodddekra.

45

JHeprus, Macca U UMITyJabC poToHa. TopMO3HOE PEHTTEHOBCKOE M3ITyUEHHE.
Oddext Komnrona. /lyanusm ceera.

46

10

DnemMeHTapHas TeOpus aTomMa Bogoposa. Sneprnas monens atroma Pesepdopna, ee
HEJOCTaTKU. 3aKOHOMEPHOCTHU B CIIEKTpE U3ITydeHus Bogopona. CepuanabHas
dopmymna. DneMeHTapHast TEOPHUs OTHOAIEKTPOHHBIX aToMOB (Teopus bopa).
BriBoz cepranbHOit popmynsl. [locTossaras Punbepra.

47

10

MaruautHoe 1noJie B Benecrse. MarHuTHble cBoiicTBa aroMoB. Marneton bopa.
Maruetuku. Bektrop Hamaranuenus. Jlua- u mapaMarHeTusM, ux Ipuposa.
DeppoMarHeTusM.

48

11

OnbITHOE 000CHOBaHKE KOPITYCKYIJISIPHO-BOJIHOBOTO JTyasn3ma BemiecTsa (OmnbIT
JI»Buccona u Jlxxepmepa, ®panka u ['epia). [unoresa ne bpoitns. CooTHomeHne
HEOIpeIeIEHHOCTEH: UMITYIIbC-KOOpANHATa, SHeprus-spems. Ero ¢puznueckuit
CMBICIT ¥ PHIIOCOPCKOE 3HAYCHHUE.

49

11

BonHoBas ¢pyHKIMSI, €e BEpOSTHOCTHBIN cMbIci. YpaBHeHue Lllpenunrepa amns
CTallMOHAPHBIX coCTOsIHUN. CBOOOAHAs yacTula. YacTuia B MOTEHIMAIbHOM
"sauquke". KBantoBanue sHeprun. OrnpeniereHre BepoITHOCTH KBAaHTOBOTO
COCTOSIHUSL.

50

11

ATOM Kak KBaHTOBas crcTeMa. YeTBepKa KBaHTOBBIX UHCel, X (GU3NYECKHH
cmbici. [Ipunnun Ilaynu u 3amonHeHue 37€KTPOHHBIX 000JI0YEK aToMa.
XapaKTepUCTUYECKHUE PEHTTEHOBCKHE crieKTphl. Popmyna Moz

51

12

CocTaB aTOMHOTO fipa. 3aps0BOE U MaccoBO€ uncia. HykoHbI: IPOTOHBI U
HEUTPOHBI. B3auMoelcTBie HYKJIOHOB, CBOMCTBA U IIPUPOA SAIEPHBIX CUIL.
['mniote3a FOkaBbl. Beruncnenue maccel Me30Ha.

52

12

OHeprus saep atoMoB. [ledeKT Macchl U SHEPIHsl CBSI3U siipa. YaeabHas SHEpPTus
CBSI3M Apa. S iepHbIe PEaKIMK U 3aKOHBI CO-XPAaHEHU. JHEPTUs SACPHOU

peakuun. Peakius nenenus siaep. Llennas peakuusi. Peakiysi cMHTE3a aTOMHBIX




anep. AnepHast sHepretuka. [IpoGnemsl yrpaBisieMbIX TEPMOSACPHBIX PEAKIHI.

53

12

CriocoOb1 HAOMIOIEHHSI AIIEMEHTapHBIX YyacTull. Kiaccudukanus sneMeHTapHbIX
qacTUIl. AApOHBI 1 JenToHbl. KBapku. 4 Tuna GyHIaMeHTaIbHBIX
B3aNMOJIEMICTBUH.

54

12

CoBpeMeHHast (pu3nyecKkasi KapTHHA MHpa.

5.2. llpakTHyecKne 3aHATUSA, CEMUHAPBI

Ne
3aHATHSA

Ne

paznena

HanmenoBanue uimm KpaTKOC COACPIKAHUC MPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

OCHOBBI KHHEMAaTHUKH IMOCTYINATCIBbHOTO ¥ BPpallaTCJIbHOIO0 ABUXKCHUA. Tleyarnas
yaeOHO-MeToAruecKasi TOKyMEHTAIlMs a) OCHOBHAs JIUTepaTypa: BolbKeHIITeHH,
B. C. Coopnuk 3ama4 1o odmiemy kypey ¢usuku [Tekcr] : mist TexH. By3oB / B. C.
BonbkeHmTei . - u3a. gom. u nepepad. - CII0. : Cnenmanbhaas nuteparypa : Jlanb,
1999. - 327 c.. §1. 3amaun: 1-8, 16-23, 28, 29, 32, 34, 35, 36 §1. 3amaun: 41-48, 51

JlunaMuka Touku. J{BH>KeHME MO/ IEHCTBUEM pa3IMuHbIX cuil. [ledyaTHas yaeOHO-
MeToMYecKast JOKyMEeHTalUs a) OCHOBHas auTeparypa: Bonbkenmreiin, B. C.
Coopnuk 3a1a4 o odmemy Kypcy ¢pusuku [ Texct] : nmst TexH. By30B / B. C.
BonbkeHITei . - u3a. nom. u nepepad. - CII6. : CnenmanbHas nureparypa : JIans,
1999. - 327 c.. §2. 3agauu: 1-6, 17, 18, 95-102 JIlunamuka BparieHus: TBEPIOTO
tena. §3. 3amaun: 1-3, 8-21, 32-38

PaGora u sHeprus. 3akoHbl coxpaHeHus. [leuaTHas yueOHO-MeTOMMYECKas
JTOKYMEHTAIMs a) OCHOBHasl nmuTeparypa: Bonpkenmrelin, B. C. CoopHuk 3anau
o obmemy Kypey ¢usuku [Tekcr] : mist TexH. By3oB / B. C. BonbkeHmmTeiis. -
u3n. nom. u nepepad. - CII6. : CrienmanpHast muteparypa : Jlaas, 1999. - 327 c..
§2. 3amaun: 20-26, 38-42, 44, 45, 55-63, 72, 78, 79

KonebarenpHOE 1 BOTHOBOE JIBMKeHUE. [ledaTHas yueOHO-MeToaMYeCKas
JOKyMEHTAIs a) OCHOBHas tuteparypa: Bonbkenmreitn, B. C. CoopHuk 3agauy
o obmemy Kypey ¢usuku [Teker] : mist rexH. By3oB / B. C. BonbkeHmTeiis. -
w3, nom. u nepepad. - CII6. : CnenmanpHast muteparypa : Jlaas, 1999. - 327 c..
§12. 3amaum: 1, 2,4, 5,6, 8,9, 12, 16-20, 43, 44, 46, 48, 49, 50, 67-76

DHEprust U CKOPOCTh MoJIeKyl1. bapomerpudeckas ¢popmyna. Pacripenenenue
bonbimana. [leuatHast yaeOHO-MeTOIUYECKAs TOKYMEHTAIIHUS a) OCHOBHAs
nmutepatypa: Bonpkenmreiin, B. C. CoopHuk 3a1a4d o o0memMy Kypcy Gu3nKu
[Texct] : anst TexH. By30B / B. C. BonbkeHImTelH. - u3a. gom. u nepepad. - CII6. :
CneuunanbHas nuteparypa : Jlanb, 1999. - 327 c.. §5. 3agaun: 26, 46, 47, 48, 49,
52,68, 79, 80, 81, 86

6-7

TeroemkocTh. 3akoHbl TepMonuHaMuKH. L{ukibl. [leyatHas yuebHo-
METOIMYECKast JOKYMEHTAIUs a) OCHOBHAs JuTeparypa: Bonbkenmreiin, B. C.
CO6opHuK 3a1au 1o obmmemy kypey ¢usuku [Texct] : st TexH. By30B / B. C.
BonbkeHmTe . - u3a. gom. u nepepad. - CIIO0. : CnenuanbHas auteparypa : Jlanb,
1999. - 327 c. §5. 3amaun: 34-38, 50-52, 152-161, 178, 179, 184

8-9

DeKTpocTaTHUeCcKoe MoJie TOUYEUHBIX U MPOTSHKEHHBIX 3apsnoB. Teopema ["aycca.
[leuatHas yueOHO-MeTONMYECKAsT JOKYMEHTAIHS a) OCHOBHAS JINTEPATypa:
Bonwskenmreiin, B. C. CoopHuUK 3a1a4 1o oomemy kypcy pusuku [Teker] : ans
TexH. By30B / B. C. Bonbkenmreiin. - u3a. nom. u nepepad. - CII6. : CnenpansHast
nureparypa : Jlans, 1999. - 327 c. §9. 3agaun: 29,30, 35-43

10

Konnencaropsl. [leuarnas yueGHO-MeToMUECKas IOKyMEHTALMS a) OCHOBHAs
nmuteparypa: Bonbkenmreiin, B. C. CoopHuUK 3a1a4 10 001emMy Kypcy Gu3nKu
[Texct] : nnst TexH. By30B / B. C. BonbkeHmreH. - u3z. non. u nepepad. - CIIO. :
CneunanbHas nureparypa : Jlanb, 1999. - 327 ¢. §9. 3apaun: 87-90, 95, 96, 98,
101-109, 117, 122. Pabota snekrpuueckoro mois. §9. 3amaun: 54-63, 74-78

11-13

OnexTpuyeckuii Tok. [leqarHas yueOHO-MeTOAMYECKAsE JOKYMEHTAIHS a)




OoCHOBHas nuteparypa: Bonpkenmreiin, B. C. COopHUK 3a1a4d 110 0011eMy Kypcy
¢usuku [TekcT] : s TexH. By30B / B. C. BonbkeHIITeHH. - U311, I01. U repepad. -
CII6. : CnenmanbHas nureparypa : Jlanp, 1999. - 327 c. §10. 3agaun: 1-7, 10, 14-
18, 27, 29, 33, 35, 36, 55-58, 63, 105, 106, 108

14

XapaKTepUCTUKH MarHUTHOTO ToJts. [leuarHas yaeOHO-MeTOIUIeCKast
JTOKYMEHTAIUs a) OCHOBHas iuteparypa: Bonbkenmreiin, B. C. COopHuK 3a1a4y
o obmemy Kypey ¢usuku [Teker] : mist TexH. By3oB / B. C. BonbkeHmTeiis. -
w3, nom. u nepepad. - CII6. : CneunanpHas nuteparypa : Jlans, 1999. - 327 c.
§11. 3amaun: 3-12, 17-21, 29, 30, 33-35

15

Cuna Jlopenna u cuna Amnepa. [ledarnas yueOHO-MeTonUYECKas JOKYMEHTAIUS
a) OCHOBHas nuTeparypa: Boabskenmreiin, B. C. COopHUK 3a1au 1o o01emMy
Kypcy ¢usuku [Teker] : nus TexH. By30B / B. C. BonbkeHIITENH. - W31, 10M. U
nepepad. - CII6. : CneunanbHas nureparypa : Jlans, 1999. - 327 c. §11. 3agaun:
46, 48, 52-55, 58-67, 73

16

DNEeKTPOMAarHUTHAs UHIYKIHsI. DHEPrus MarHuTHOTO 1oss. [leyaTtHas yueOHO-
MeToJruecKas TIOKyMEHTallks a) OCHOBHas uTeparypa: Bonbkenmeitn, B. C.
COopHuK 3a/1a4 1o o6meMy Kypcey ¢usuku [Tekcr] : as TexH. By30B / B. C.
BonbkeHmTeliH. - u3a. gom. u nepepad. - CII06. : CnenmnanbHas nureparypa : JIanp,
1999. - 327 c. §11. 3apnaun: 36, 80-85

17

Bonnosas ontuka. Untepdepennus. [leuatnas yueOHo-MeTOANYECKAS
TOKyMEHTAIUs a) OCHOBHas yiteparypa: Bonskenmreiin, B. C. CoopHuK 3a1a4
o obmemMy Kypcy ¢usuku [Tekct] : ans TexH. By30B / B. C. BonbkeHIITEHH. -
u3n. gor. u nepepad. - CII6. : CnennanbHas nuteparypa : Jlanp, 1999. - 327 c.
§16. 3agaun: 5-11, 14-18, 23-27

17

Bonnosas ontuka. {udpakuus. [ledatHas yueOHO-MeTOAMYECKAs TOKYMEHTALIUS
a) ocHOBHas yteparypa: Bonskenmreitn, B. C. CoopHuk 3a1a4 o o0memy
kypcy ¢uzuku [Tekcr] : st TexH. By30B / B. C. BoibkeHIITEHH. - U31. 10M. U
nepepad. - CII6. : Cnenmanbras nureparypa : Jlaap, 1999. - 327 c. §16. 3agaun:
29-33, 36, 38-45, 48-54.

18

BonnoBas ontuka. [lonspuzanus. [ledarnas yueOHO-MeToAMYECKAS
JTOKYMEHTAIMs a) OCHOBHAsl muTeparypa: Bonpkenmreiin, B. C. CoopHuk 3anau
o obmemMy kypcy ¢usuku [Tekct] : ans TexH. By30B / B. C. BonbkeHIITeHH. -
u3n. goi. u nepepad. - CII6. : CrnennanbHas nuteparypa : Jlanb, 1999. - 327 c.

18

KomnokBuyM 1o teme «BonHoBas ontuka» 1. DneKkTpoMarHuTHas BOJHa.
VICTOYHUKY 3JIEKTPOMArHUTHBIX BOJH (B YaCTHO-CTH, BUTUMOM YacTH CIIEKTPA).
YpaBHEHME MIEKTPOMAarHUTHON BOJHBL. BonHoBo# (poHT. [lepuon, anuHa BoiHBI,
CKOpOCTh pachpocTpaHenus, ¢aza. PacipoctpaneHue BOIHbI B cpefie. 2.
Wutepdepenmms ceera. CliokeHHE BOJTH, UAYIINX OT ABYX TOYEYHBIX HCTOY-
HUKOB. BekTopHas aquarpamMma. KorepeHTHOCTh. YCoBUs KOTE€PEHTHOCTH BOJIH. 3.
PazHOCTh (pa3 qBYX ANIEKTPOMArHUTHBIX BOJH. BBIBOX YCIOBUS MUHUMYMA H
MakcuMyMma uHTepdepeniuu ceeta. 4. Toueunbie HCcTOUHUKU cBeTa. OCOOEHHOCTH
M3ITy4EHUs 3JIEKTPOMArHUTHBIX BOJIH TOYEYHBIMU UCTOUHHKaMU. Knaccuueckue
METOIbl OCYIIECTBICHUS KOTepeHTHOCTH. CriocoOb! HabmoneHus HHTephEpeHIINN
cBeta. 5. IuTepdepomeTp MalikenbCOHa U €r0 UCIIOJIb30BaHUE. 6.
HNutephepomerp JKamena u ero ucronb3oanue. 7. Judpakuus ceeta. [Ipunmmm
['tolirenca — @penens. 8. Pa3pemaromniast cnocoOHOCTh ONTUYECKUX TPUOOPOB. 9.
Jludpakuronnas pemetka. 10. Jludpaxiys Ha KpyTriioM OTBEPCTHH. 30HBI
®penens. PacyeT HHTEH-CUBHOCTH CBETa B IIEHTPE AUPPAKITMOHHON KapTUHBI (03
BEKTOPHBIX qua-rpamMm). 11. Pacuer nefictBus 30H @peHesss METOJOM BEKTOPHBIX
nuarpaMm. PaccMoTpeTs B kauecTBe IPUMEPOB JCHCTBUS OJHOM 30HBI, IByX 30H U
OTKpbITOrO PpoHTa. 12. JIudpakuus Ha KPYIIIOM HEMPO3payHOM AKCKe. 30HHAS
rmactunka. 13. [onspusanus ceera. 3akon Maitoca. 14. Yron bprocrepa.
[Ipumenenue nonsgpuzanuu. 15. Jlucnepcus cera.

19-20

3aKkoHBI TEII0BOTO M3nydeHud. §18. 3agaun: 1-9 @otonsl. §19. 3anaun: 1, 3, 5, 6,
9, 11-19, 25-33/ IleyatHast yueOHO-METOAMYECKAs IOKYMEHTAIIMS @) OCHOBHAsI




nmuteparypa: Bonbkenmreiin, B. C. CoopHuUK 3a1a4 10 001memMy Kypcy Gu3nku
[Texct] : nnst TexH. By30B / B. C. BonbkeHmTeH. - u3z. non. u nepepad. - CIIO. :
CrnennanbHas nuteparypa : Jlans, 1999. - 327 c.

20-21

dotordpdext. Dbdexr Komnrona. § 19. 3anaun. [leuarnas yueOHO-MeTOqUUECKAS
JTOKYMEHTAIMs a) OCHOBHAsl muTeparypa: Bonpkenmreiin, B. C. CoopHuk 3amau
o obmemMy Kypcy ¢usuku [Tekct] : ans texH. By30B / B. C. BonbkeHIITeHH. -
u3a. gor. u nepepad. - CII6. : CrnenmansHas auteparypa : Jlans, 1999. - 327 c..

22-23

10

AtomHast pusuka. [leyarnas yueGHO-MeTOAMUECKAs] TOKYMEHTAlUS @) OCHOBHAs
nmuTepatypa: Bonskenmireiin, B. C. COopHuKk 3a1a4u 1o obiiemMy Kypcy Gu3uKu
[Texct] : nnst TexH. By30B / B. C. BonbkeHmres. - u3z. non. u nepepad. - CIIO. :
CneunanbHas nureparypa : Jlanb, 1999. - 327 c.. §20. 3agaun: 1-8, 12, 15, 16
AtomHas usuka. §20. 3amaun: 24-26, 33, 35, 39, 41

24-25
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KomnoksuyM no teme «KBaHToBas Mmexanuka» COOTHOLIEHHUE
HeonpeaenéHHocte 1. OLeHnTh HAMMEHbBIITNE OTHOCUTENbHBIE OINOKH, C
KOTOPBIMHM MOKHO OIIPEIEIIUTh CKOPOCTh NIEKTPOHA, IIPOTOHA U IIapuKa Maccou |
MT, €CJIM KOOPAMHATHI YaCTHII U IIEHTpa [IapuKa yCTAHOBJICHHI C
HEOIpeaeIEHHOCTRIO | HM. 2. DJIEKTPOH HAXOAUTCS BHYTPH ChepuyecKoit
qacTUIbl 00béMOM 10—9 MM3 1 UMeeT Ku-HeTHUeCKy10 dHepTuto 4 3B. O1eHuTh ¢
[MOMOIIIbI0 COOTHOIIEHHS HEONPEAEIEHHOCTEH OTHOCUTENBHYIO
HeonpeaenéHHOCTh ero ckopocTh. 10—-13 cM, moka3aTh, YTO ANEKTPOH B AIpE, KaK
CaMOCTOSI-TeJIbHAs YacTULa, HAXOAUThCA He MoxeT.3. [IpuHumas pasmepsl sapa t
= 10-8 c. 4. Arom u3nydaet potoH ¢ qmuHOM BoaHBI 800 HM. MI3BecTHO, UTO
BpEMS U3IYUYEHUS ) B ONPEACICHUH YKa3aHHOM JJIMHBI BOJIHBI, UCXOJS U3
COOTHOUIEHHSI HEONPEIEIIEHHOCTEH JIJIsl SHEPTUU U BpeMeHU. a) OnpenenuThb
HEeTOYHOCTh 0) C KaKkoi TOUHOCTBIO MOXET OBITh JJOKAJIN30BaH (JOTOH B
HaIpaBIeHUH CBOETO ABIKEHUsA? 5. OLEHUTh U3 COOTHOIICHUS
HEOoIpeIeIEHHOCTEN JTMHENHbBIE pa3Mephl aTOMOB U SIJIEp, Tojaras BEJIUUYUHY
OHEPTUH, CBI3aHHON C HEOMPEIEIEHHOCTHIO YHEPTUH IEKTPOHOB B aTOME U
HYKJIOHOB B siipax coorBeTcTBeHHO 10 3B 1 1 M»aB. I'unoresa e bpoiins.
VYpasuenue LlIpeaunrepa. 1. [loka3aTs, 4TO CTallMIOHAPHBIM OPOUTAM AIIEKTPOHA B
OOpPOBCKOI MOJIENIM aTOMa BOAOPO/Ia COOTBETCTBYET IEJIO€ YUCIIO JJTMH BOJIH JIe-
bpoiins. 2. Hackobko MeHseTCsl ie-OpoiieBCcKas IJTMHA BOJHBI DJIEKTPOHA TIPH
BBIPBIBAHUH €T0 KBAaHTOM CBeTa ¢ 3Heprueii 14,6 3B ¢ 1-0it 00poBcKoit OpOHUTEI
aroma Bozmopona? 3. Hanmucars cranmonapuoe ypasHenue Llpéaunrepa mis
JAaCTHUIIBI, IBUKYIICHCS TI0/ BIUSHUEM YIPYTOi CUJIbl, K03 duimeHT kotopoi k.
M300pa3uTte BUI ATOM MOTEHITMAILHOM MBI, 4. HaiiTu pacnipenenenme
BEPOATHOCTEN 110 KOOPAMHATE X B OJHOMEPHOM IOTEHIIUAJIb-HOM SILIUKE
[ITUPUHON a JUIg pa3HbIX COCTOSIHUM Haxosuieiicss B HEM yacTuilbl. [Ipu kakom
YCIIOBUH pacIipeiesICHHe BEPOSTHOCTEN OyeT OJIM3K0 K KilacCuueckomy? 5.
KakoBa BeposSTHOCTh 00OHAPYKEHUS YACTHIIBI B CPEAHEH TPETH MOTEHIIUATBLHOTO
SIIIIM-KA JIJIST KaX0T0 U3 TPEX MEPBBIX COCTOAHMM: n = 1, n =2, n = 3. 6. Yka3arb
00J1acTh AUCKPETHBIX 3HAYCHUN YHEPTHI YaCTHIIBI ABIKYIIEHCS B TOTEHIIU-
QJIbHOM TI0JI€ TaKOH (OPMBI (CM. PHCYHOK). 7. OnpeaenuTh MUHIMAJIbHYIO
SHEPTHUIO AJIEKTPOHA B MOTEHIIMATBHOM SIIHUKE C IIUPUHON, PaBHON AUAMETPY
spa. Crenarb TO ke camoe AJi MpoToHa. CpaBHUTH 3TH SHEPTUHU C OLIEHKAMH,
[MOJTyYEeHHBIMH U3 COOTHO-IIIEHUS HEOMPEIEIEHHOCTEH.
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Anepnast pusnka u Gpusznka dMeMeHTapHbIX yacTuil. §21. 3agaun: 1-7, 12-14, 31-
35

5.3. JIaboparopHbie padoThI

Ne
SAHATHUSA

Ne
paszzena

HaumeHnoBaHue nim KpaTkoe coepkaHue J1abopaTopHO paboThI

Koi-
BO
qacoB

1

1

BBoanoe 3ansatue. TexHuka 6e3onacHocTu npu padorte B Jaboparopun. [Ipasuia




BBINOJIHEHHSI JTa00paTOPHBIX paboT U 0(hOpMIIEHHUS OTUETOB.

[Tony4yenue nomycka K 1abopatopHoii pabore "M3ydyeHue TuHAMUKH

2 1 " 2
BpaIaTeIbHOTO JBMKEHUS C TIOMOIIbI0 MassTHHKA O0epOeka

3 1 BoinonHeHne u3MepeHuil no abopatopHoit padore "M3yueHue TuHaMUKU )
BpAIIaTEIHHOTO JABIKEHUS C MOMOIIbI0 MasiTHIKa Obepbeka'.

4 3 [Tomyuenue normycka k 1aboparopHoit padote "OmnpeneneHue moka3aTest )
annabarel metogoM Kiiemana-/le3opma"

5 3 BrinonHnenne naMepenuit no nabopatopHoii padore "OmnpeeneHue moxkasares )
annabarel metogoM Kiiemana-/le3opma"

6 3 [Tomyuenue gormycka k 1adoparopHoit padote "OmnpeeneHne TeII0EMKOCTH Tela )
1 nipoBepka 3akoHa J{romonra-IItu"

7 3 Brinonnenne naMepenuii no nadbopatopHoii padore "OnpeneneHue TEMI0EMKOCTH )
Tena u mpoBepka 3akoHa J{romonra-Iltu"

] 3 [Tomydenue pomycka K 1aboparopHoit padore "OrmpeneneHue BI3KOCTH KUIKOCTH )
meTonoMm Crtokca"
BrimonaeHne u3mepeHuit mo jadopatopHoit padore "OnpeneseHne BI3KOCTH

? 3 KuaKocTH MetogoM Crokca" 2
[Tomydenue gomycka k naboparopHoit padore "OrmpeneneHre TeMIepaTypHOro

10 5 [koaddummeHTa COmpoTUBRICHUS METAIa U SHEPTHH aKTUBAIIUN 2
1OJIyIPOBOJHHKA"
BrinonHeHne u3MepeHuii mo nadopatopHoit padore "OnpeneneHue

11 5 [remmepaTypHOTO Kod(ppuimeHTa COnpOTUBICHUS METaJlJIa M SHEPTUH aKTUBALIUU 2
1OJIyIPOBOJHHKA"

12 5 |ArtoroBoe 3ansATHe B cemecTpe. Craya oTYETOB 2

13 6 Bromnoe 3anatue. TexHuka 6e30macHOCTH pu padbote B maboparopuu. [Ipapuia )
BBITIOJTHEHHSI TA0OPATOPHBIX pabOT U 0hOPMIICHUS OTIETOB.

14 6 [Tomydenue gomycka k naboparopHoit padore "Nsydenne s dexra Xomnna B )
[TOJIyITPOBOAHUKAX "

15 6 Brinonaenune uamepenuit o nabopatopHoii padore "Uzyuenue a¢gdexra Xona B )
[OJIy[TPOBOAHUKAX "

16 3 [Tomyuenue normycka k laboparopHoi padote "OnpeeneHue IIUHBI BOJTHBI CBETa )
C TIOMOIIBI0 TUPPAKITH"

17 3 BrinonHeHne u3MepeHuit mo tabopatopHoii padore "OnpeneneHue ITUHBI BOTHBI )
CBeTa ¢ MoMoIIbplo audpaxmun"

18 8 |[lomyuenue pormycka k 1adboparopnoit padote "[IpoBepka 3akona Mamtoca" 2

19 8  |BemmonHeHue uamMepeHuit mo madoparopHoii padore "IIpoBepka 3akona Masnroca" 2

20 9 [Tonyyenue pomycka K J1abopatopHoit padote "M3ydyeHne 3aKOHOB BHEIIIHETO )
dhotorpdexra”

1 9 BrinonHeHne u3mepenuii no nadopatopHoit padore "M3yueHue 3akoHOB )
BHemHero potorddexra"

2 12 [Tomydenue pomycka 1o J1aboparopHoit padore "OmnpeneneHue XapakKTepUCTHK )
PaInOaKTUBHOTO U3Ty4YeHUs"

23 12 Brinonnenune uamepeHuit mo nadopatopHoit padore "Omnpenenenue )
XapaKTePUCTUK PAIHOAKTUBHOTO U3IIy4eHUs"

24 12 [ATtoroBoe 3ansitue B cemectpe. Cnaya oTYETOB 2

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brmonuenne CPC
Crnucoxk nureparypsl (¢ yKkazaHUEM Kon-
[Tonsun CPC pa3zenos, Mas, CTpaHul) / ccelika Ha  [CeMmecTp| BO
pecypc JacoB




[MOJITOTOBKA K JIOMYCKY K JIA0OpaTOPHBIM
pabotam, o(hOpMIICHHE OTYETOB

1. burnep, B. U. ®usuka [Tekcr] : pyk. k
n1a6. padoram / B. U. burnep, B. E.
Epemsiies, A. I1I. Mnsuuesa ; FOx.-Ypai.
roc. yH-T, 3maroyct. ¢ui., Kad. dusuka ;
FOVYpI'Y. - Uensbunck : M3nat. neHTp
IOVYpI'Y, 2013. - 93 c. : wn. 2. burnep, B. W.
®dwusuka [Tekct] : yued. mocodue k nab.
paboTam J171s TEXH. HallpaBlIeHUN
6akanaBpuara / B. U. burnep, B. E.
Epemsiies, A. 1. MUnbsuyesa ; FOx.-Ypan.
roc. yH-T, 3natoyct ¢ui. , Kad. Texauka u
TEXHOJIOTHS Mp-Ba Matepuaios ; KOYpI'Y.
Uensounck : M3nar. nearp FOYpl'Y. — Y. 1.
—2018. — 83 c. : u.
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IIOATOTOBKA K 9K3aMCHY

Tpodumosa, T. U. Kypc pusuku [Tekcr] :
yueb. mocodue A MHKEHEP.-TeXH.
criennanbHOcTel By30B / T. U. Tpodumosa. -
21-e u3n., crep. - M. : Akanemus, 2015. -
558 c. : un. - (Beicmiee oOpazoBanue).
Cagenbes, 1.B. Kypc oOmieit ¢pusuku. B 3 1.
Tom 2. DnexTpu4ecTBO U MarHETU3M.
Bonnbl. Ontuka [DneKTpoHHBIN pecypc] :
yueO. mocobue / .B. CaBenbeB. —
OnextpoH. naH. — Cankr-IlerepOypr :
Jlanb, 2018. — 500 c¢. — Pexxum goctyna:
https://e.lanbook.com/book/98246. — 3aru.
c skpana. Casenbes, 1.B. Kypc ¢uzuxu (B 3
TT.). Tom 3. KBaHToBast onTuka. AToMHas
¢uzuka. Puzuka TBEpaOro Tena. Pusnka
aTOMHOTO $1/Ipa U JIEMEHTAPHbIX YaCTHIL:
YuebHOE mocodue [DNeKTpoHHbIN pecypc] :
yueb. mocobue — DIeKTPoH. JaH. —
Cankr-IletepOypr : Jlanp, 2018. — 308 c.
— Pexum nocryna:
https://e.lanbook.com/book/98247. — 3aru.
C DKpaHa.
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MMOJITOTOBKA K JIOMYCKY K JIA0OpaTOPHBIM
pabotam, o(hopMIIEHHE OTYETOB

1. burnep, B. . ®usuxa [TekcT] : pyk. k
na6. padoram / B. U. burnep, B. E.
Epemsimes, A. 111. Unbuuesa ; FOx.-Ypan.
roc. yH-T, 3naroyct. ¢pui., Kag. dusuka ;
FOVpI'Y. - Uensabunck : M3nat. neHTp
OVYpI'Y, 2013. - 93 c. : un. 2. burnep, B. 1.
®usuka [TexcT : HEMOCPEICTBEHHBIN] :
y4e0. mocoobue k y1ad. paboTam it TEXH.
HarnpaBiieHUi 6akanaBpuara / B. W. burnep,
B. E. Epemsiues, A. 111. Mneuuesa ; FOx.-
VYpai. roc. yH-T, 3naroyct ¢pui., Kad.
TexHuKa ¥ TEXHOJIOTHS IIP-Ba MaTEpUaJIoB ;
HOVYpI'Y. —Yensabunck : U3narensckuit
nentp FOYpI'Y. — 4. 2. - 2019. — 111 c. : un.
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IIOArOTOBKA K MPAKTUYCCKUM 3aHATHUAM,
PCHICHHUC 3aJ1a4 U3 JOMAIITHUX SaHaHI/Iﬁ

1. Tpodumosa, T. Y. Kypc ¢puzuku [Tekcer] :
y4e0. mocooue I HHKEHED.-TeXH.
cnermaibHocTel By30B / T. . Tpodumora. -
14-e u3g., crep. - M. : Akagemus, 2007. -
558 c. : mi. - (Briciiee nmpodeccruoHanibHOe

oOpasoBanwue). 2. Bonpkenmreiin, B. C.

24




COopHHK 3a/1au TI0 001IeMy Kypey Hu3uku
[Texcrt] : nnst TexH. By30B / B. C.
BonbKeHIITEHH. - U3/, 1011 U nepepaod. -
CIIO. : CnenmanpHas muteparypa : JIanb,
1999. - 327 c.

[MOITOTOBKA K MPAKTUYECKUM 3aHATHUSAM,
pELLICHHE 3a/1a4 U3 TOMAIIHUX 3aJaHUI

1. Tpopumosa, T. U. Kypc ¢puzuku [Tekcer] :
y4e0. mocooue 11 MHKEHED.-TeXH.
cnenuaibHocTei By3oB / T. U. Tpodumosa. -
14-e u3g., crep. - M. : Akagemus, 2007. -
558 c. : mi. - (BrIciiee npogeccruoHalbHOE
oOpasoBanmue). 2. Bonpkenmreiin, B. C.
COopHHUK 3a/1au 0 001IeMy Kypey Hu3uku
[Texcr] : nnst TexH. By30B / B. C.
BonbKeHIITeHH. - U31. 101. U nepepaod. -
CII6. : CneuuanpHas nureparypa : Jlanp,
1999. - 327 c.
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IIOArOTOBKA K O9K3aMCHY

Tpodumosa, T. U. Kypce ¢pusuku [Tekcer] :
yuel. mocodue Juisi UHKEHEp.-TEXH.
cnenuanbHocTei By3oB / T. Y. Tpodumosa. -
21-e u3n., crep. - M. : Akanemus, 2015. -
558 c. : un. - (Beicuiee oOpa3oBaHue).
Cagenbes, 1.B. Kypc ¢usuku (B 3 11.). Tom
1. Mexanuka. MonekynspHas ¢pu3uka
[DnmexkTpoHHBIN pecypc] : yueb. mocodbre —
OnektpoH. naH. — Cankt-IletepOypr :
Jlanb, 2017. — 356 ¢. — Pexum goctymna:
https://e.lanbook.com/book/95163. — 3aru.
c skpana. Casenbes, 1.B. Kypc oOuieit
¢uzuku. B 3 1. Tom 2. DnekTpuyecTBo U
MaraetusM. Bomnnbl. Ontuka [OneKTpoHHbIN
pecypc] : yueb. mocooue / .B. CaBenbes.
— OnekTpoH. n1aH. — Cankr-IletepOypr :
Jlanb, 2018. — 500 ¢. — Pexum gocryna:
https://e.lanbook.com/book/98246. — 3aru.
C DKpaHa.
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paboTa ¢ KOHCIIEKTOM JIEKIIUH, TOTOTOBKA K
TECTUPOBAHUIO

Tpodumosa, T. U. Kypc pusuku [Tekcrt] :
yae0. mocodue At HHKEHEP.-TeXH.
criennanbHOCcTel By30B / T. U. Tpodumosa. -
21-e usn., crep. - M. : Akanemus, 2015. -
558 c. : un. - (Beicmiee oOpazoBaHue).
Cagennes, 1.B. Kypc o6mieit pusuku. B 3 T.
Tom 2. DIeKTpUUeCTBO U MarHETU3M.
Bomnnabl. Ontuka [DneKTpoHHBIN pecypc] :
yue6. mocooue / M1.B. CaBenbeB. —
OnekTpoH. naH. — Cankt-IletepOypr :
Jlanb, 2018. — 500 c. — Pexxum goctyna:
https://e.lanbook.com/book/98246. — 3aru.
¢ skpana. CasenbeB, M.B. Kypc ¢usuku (B 3
TT.). Tom 3. KBaHTOBas ontrka. AToMHas
¢uzuka. duznka TBepaOro Tena. Pusnka
aTOMHOTO SI/Ipa ¥ AJIEMEHTAPHBIX YaCTHIL:
YueOHOe mocodue [DNeKTpoHHbIN pecypc] :
yae0. mocodbne — DIEKTPOH. JaH. —
Cankr-IleTepOypr : Jlanp, 2018. — 308 c.
— Pexxum nocryna:

https://e.lanbook.com/book/98247. — 3aru.
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C 9KpaHa.

paboTa ¢ KOHCIIEKTOM JIEKIIUH, TOrOTOBKA K
TECTUPOBAHUIO

Tpodumosa, T. U. Kypce ¢puzuku [Teker] :
y4e0. mocooue sl MHKEHEP.-TeXH.
cnenuaibHocTei By3oB / T. U. Tpodumosa. -
21-e u3m., crep. - M. : Akagemus, 2015. -
558 c. : un. - (Breiciee oOpa3oBanue).
Cagenwes, 1.B. Kypc ¢uzuku (B 3 11.). Tom
1. Mexanuka. MonekynsipHas ¢pusuka
[DmexkTpoHHBIN pecypc] : yued. mocodbrne —
OnektpoH. naH. — Cankt-IletepOypr :
Jlanb, 2017. — 356 ¢. — Pexxum goctyna:
https://e.lanbook.com/book/95163. — 3aru.
c skpana. CasenbeB, 1.B. Kypc oOuieit
¢uzuku. B 3 1. Tom 2. DnekTpuyecTBO U
MaraetusM. Bomnnbl. Ontuka [OneKTpoHHbIN
pecypc] : yueb. mocobue / .B. CaBenbes.
— OnexTpoH. n1aH. — Cankr-IleTepOypr :
Jlanb, 2018. — 500 ¢. — Pexum goctymna:
https://e.lanbook.com/book/98246. — 3aru.

C DKpaHa.
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6. DoHJ OLIEHOYHBIX CPEACTB AJId IPOBCACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KonTposnb kauecTBa 0CBOE€HUSI 00pa30BaTEIbHON MPOrPAMMBbI OCYIIECTBIISIETCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabusbie meponpusitus (KM)
Haspanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOIO  (Bec [Topsinok HauKMcaeHus 6aIoB
KM|mecTp| koHTpoOIs MEDOMIDISTIS Oann eTcs B
pomp A
VYyactue B
onmumnuazne OYpl'Y
"[Ipomereit" nnu
Yyactue B onuMIuajae - 5 6aos
1 2 bonyc IpPYTrux -1 10 N DK3aMEH
[1pu3ép onummnuazs - 10 Gannon
CTYZIEHYECKUX
OJIUMITUA/AX TIO
¢busnke
[STh 1a00PaTOPHBIX padoT.
Jomyck OreHka Kax101 1abopaTopHOid pabOTHI:
1a60paTOPHBIM MakcuMaibHas orieHka 10 6amios,
Texymuii pabortam 1o BKJIFOYArOIIasi B ceOd:
21 2 Y KOHTPOJIbHBIM 1 | 30 |- oTBET Ha KOHTPOJIBHBIE BOIPOCHI 10 [PK3aMEH
KOHTPOITb
BOIIPOCAM, OTYETHI JIP 5 Gamnos
o TabOPaTOPHBIM - 00paboTKa YHCIIOBBIX JTAHHBIX U Cllada
paboram. oTyera 5 6anIoB
-1 Gasn 3a HapyIIeHUE CPOKOB CIAYH.
UeThIpe 3a/1auM IO HA3HAYEHHOU TeMe.
3 > Texyuuit KonTponbHas 1| 20 OreHKa 3a KaXxIyro 3a1a4dy: K3AMCH
KOHTpOINb |paboTa o 3agadam. 5 GayoB: MpaBUIBLHOE U TIOJTHOE
elICHHE,




4 Oajuta: HEMOJIHOE MPaBUIIBHOE
peleHre, BO3MO)KHA HECYIIIeCTBEHHAS
omunoKa

3 Oasta: MpaBUIIHHBIA WU OJMU3KUH K
[PaBUIBLHOMY OTBET, PEIICHHE
COIEPIKUT HECKOJILKO OITHOOK, HE
[MOBJIUSBIINX HA OTBET

2 OaJyia: HEMOJHOE PEIICHUE, COCPKHUT
HECKOJIBKO CYIECTBEHHBIX OLIMOOK,
VJTH HETIOJTHOE PEIlICHHE, MEHBIIIE YeM
HAIOJIOBUHY OTPa)KaeT CoJepKaHne
3aJJaHHs U COIEPIKUT HECKOJIBKO
CYIIIECTBEHHBIX OITHOOK.

MuHumMyM 3a Bce 3a1aun- 20 6auios.

VYuyacrtue B
ommmmnuazae FOVYpl'yY
"[Ipomereit" namn
YVyactue B ouMITAazie - 5 0ayuIoB
bonyc JIPYruX 10 N PK3aMEH
[Tpu3ép omummnuanst - 10 6annos
CTYJIEHYECKUX
OJTUMITHA/IAX TIO
¢busnke
UeThbIpe 3a/1auv IO HA3HAYEHHOU TeMe.
OrreHKa 3a KaxIayro 3a1a4dy:
5 6aynoB: MpaBUIBLHOE U TIOJTHOE
pereHwue,
4 Gasuta: HEMOJIHOE MPaBUIIbHOE
peleHne, BO3MO)KHA HECYIIIECTBEHHAS
omuoKa
3 Oaia: MpaBUWIBHBINA WU OTU3KUHN K
. MPaBIUJIBHOMY OTBET, PEIICHUE
Texyuit KonTtponbHas p Y P
15 |comepUT HECKOJIBKO OIINOOK, HE PK3aMEH
KOHTpOJIb | paboTa 1o 3a7adam.
MOBJIUSABILINX HAa OTBET
2 Oajula: HEMOJIHOE PEIIeHNE, COACPKHUT
HECKOJIbKO CYIIECTBEHHBIX OINOOK,
VJTH HETIOJTHOE PENICHHUEe, MEHBIIIC YeM
HATIOJIOBHHY OTPaKaeT CoepKaHHe
3aJJaHHs U COIEP’KUT HECKOJIBKO
CYIIECTBEHHBIX OIIHOOK.
MuHnMyM 3a Bce 3aa4n- 20 6aisios.
Tpu oTAETBHBIX BOMPOCA MO Pa3HbIM
TEMaM.
[IpaBuIBHBIN U TTOJHBIA OTBET - 5
0asIoB.
Komnoksuym. .
. OTBeT, comepkaluil HETOYHOCTH
Texyuwmit |[lucemennas pabora
15 |bpopmymnupoBoK - 4 Ganna; DK3aMEH
KOHTPOIb |10 TEOPETHYECKOMY 9
Henomnuslii 0TBET ¢ omuokamu - 3
BOIIPOCY.
Oana.
He 3HaHne OCHOBHBIX NOHSTHI - 2
Oaia
mTpad 3a MOBTOPHYIO caady - 1 6amn
Jomyck BrimonasieTcst 5 mabopaTopHbBIX padoT
Texymmii 1a60paTOPHBIM 30 OrneHka Kaxa0i 1a0opaTopHOil pabOTHI: S KAMEH
KOHTPOJIb paboTtam 1o MaKkcHMasibHas oreHka 10 6aos,

KOHTPOJIbHBIM

BKJIFOYAIOIAs B ceOd:;




BOIIPOCAM, OTYETHI
110 JTa0OPaTOPHBIM
paboTam.

JIP 5 GaiuioB

oTyeTa 5 6aIoB
-1 Gann 3a HapyIIEHUE CPOKOB

- OTBCT Ha KOHTPOJIbHBIC BOIIPOCHI IO

- 00paboTKa YHCIIOBBIX JIAHHBIX U Clla4a

caa4du.

ITpome- [TPABWJIBHBIM, BO3MOYKHA
DK3aMeH 1o
8 3 | XyTouHas SuLIeTaM - | 15 |[HecymecTBeHHas omnoOKa,
aTTecTays ) 3 Oasta: OTBET HETIONHBINA U COEPIKUT

TCMaM.

4 Oajuta: OTBET HEITOJIHBIN U

CYHICCTBCHHBIX OIIIMOOK.

75 % W BBILIE - XOPOIIIO,
85 % " BBIIIIE - OTIUYHO.

CymmupoBaH#e 0aioB 3a CEMECTD,
BBITIOJTHCHHE 3aJaHUS TI0 OUJIETY,
coJieprKallleMy TPU BOMPOCA MO Pa3HbIM

3aaHue Mo OUIeTy - YCTHBIA WIN
MMChMEHHBINA OTBET Ha KaXKJIbIil BOIIPOC
C OTACIBLHON OIleHKAax B Oayiax.

5 GaJyoB: OTBET MOJHBIN U IPaBUIBHBIH,
BO3MOKHA HECYIIIECTBEHHAs OIIMOKa,

HECKOJILKO CYIIECTBEHHBIX OIINOOK,

0 0ajI0B: OTBET HEMOJHEIN, MEHBIIIE
YeM HAIOJIOBUHY OTpa)kaeT Co/iepiKaHue
BOIIPOCA U COJCPKHUT HECKOIBKO

VToroBast OIlleHKa Ha OCHOBAaHUH
MPOIICHTOB OT MAaKCUMAJILHON OIEHKH:
60 % ¥ BBILIE - yAOBIETBOPUTEIIBLHO,

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun
o Kpurepun
MIPOMEKYTOYHOM [Iponienypa npoBeneHus
OIICHUBaHUS
arTecTaluu
CyMmMupoBaHHe 0aioB 3a CEMECTp, BBITIOTHEHHE 3a/IaHuUs TI0
ouIeTy, copepKaiieMy Tpy Bompoca 1mo pa3HeiM Temam. [Ipu
OI_IGHI/IBa?]IjII/II/IH e%s J'I::I[aTgB 1\F4)e o1 I:I)/IHTI/IH Hgnonbs eTcst 6annEH0 B coorsercrami ¢
JK3aMeH N pesy porip 4 N . 2.5, 2.6
pPEUTHHTOBAas CHUCTEMA OLIECHUBAHUS PE3yJIbTaTOB YU4eOHOMU Iy PN—
NesITeNIbHOCTH 00y4Jaromuxcs (yTBepakKaeHa MPUKa30oM peKTopa oT
24.05.2019 1. Ne 179)
CyMmMupoBaHHe 0aIOB 32 CEMECT], BHITIOTHEHHE 3a/IaHUS TI0
oweTy, copeprKaIliemMy Tpy BOIpoca 1o pa3HeM TeMaM. [1pu
Y, CONCPRALIEMY TP P p p B cooTBeTCTBUU C
OIICHUBAHUU PE3YJIETATOB MEPOMPUITUS UCTIONB3YETCs OaITbHO-
JK3aMeH N N mm. 2.5, 2.6
PEUTHHTOBAs CHCTEMa OLICHUBAHUS PE3yIbTaTOB yueOHOM MolomKeHIsL
JeSTeNbHOCTH 00y4Jaromuxcs (yTBepkKIeHa IPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179)
6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB
Ne KM
Komnerennuun Pesynbrarer 00ydeHus
112(314|5|6|7|8

YK-1

3HaeT: (I)I/ISI/ILICCKyIO HHTCPIIPETALINIO OCHOBHBIX NPUPOIHBIX SIBJICHUM 1
IIPON3BOJICTBCHHBIX ITPOLICCCOB




VK-1 'YMEET: BBISBIIATD, (1)OpMYJII/IpE)BaTL 1 OOBSCHATH €CTECTBEHHOHAYUHYIO el
[IPUPOY NPUPOIHBIX SIBJICHUH U IIPOU3BOJICTBEHHBIX MPOLIECCOB
VK-1 Nmeer HpaKTI/\I"—IeCKI/II\/'I OTIBIT: BIIAJICHUS PU3NUECKON U €CTECTBEHHO-HAYYHOI AR nEnE
TEPMUHOJIOT U
OIK-1 3HaeT: MIaBHbIE MOJIOKEHUS U COZIep’KaHNe OCHOBHBIX (PU3MUECKUX TEOPHU 1 AN
IPaHMIBI UX IPUMEHUMOCTH
OIK-1 'YMeeT: IpOu3BOAUTh pacuer (U3NYECKUX BEJIMYUH 110 OCHOBHBIM (pOpMyJiaM Al
C YYETOM IPUMEHSAEMOM CUCTEMBI €JUHMI]
OIK-1 lMeeT npakTU4YeCKHH OMBIT: IPUMEHEHHs (PU3NYECKUX 3aKOHOB U (hOpMYII n
IUUIs1 peLICHU IPAKTUYECKUX 3a1a4
TumnoBsie KOHTPOJIBHBIC 3aJaHUS IO KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TumMepamypa:

1.  Bonbkenmreiin, B. C. CoopHuK 3a7a4 1o 001eMy Kypcy hbusuku
[Texct] : mst TexH. By30B / B. C. BonbkenmmTeiis. - u3a. gor. u nepepad. - CIIO. :
CnenuanbHas nureparypa : Jlanb, 1999. - 327 c.

2.  Tpodumona, T. U. Kypc ¢usuku [Teker] : yaed. mocodbue mis
WHXKEHep.-TeXH. crenuanbHoctedt By3os / T. . Tpodumosa. - 21-e u3zn., crep. - M. :
Axkanemus, 2015. - 558 c. : ui. - (Boicuiee 00pa3oBaHue).

3. Tpodumosna, T. . Kypc ¢pusuku [Tekct] : yueb. mocodbue st
WHXXEHep.-TeXH. crnenuanbHocrei By3oB / T. . Tpodumosa. - 15-e uzn., crep. - M. :
Axanemus, 2007. - 558 c. : wi. - (Boicuiee npodeccuonanbsHoe o0pa3oBaHue).

4.  Bonbkenmreiin, B. C. COopHuk 3a1a4 1o o0uiemy Kypcy pu3uku
[Texcrt] : ayist TexH. By30B / B. C. Bonbkenmreii. - 3-e uza., ucnp. u jom. - CII6. :
Kuawnxuerit mup, 2008. - 327 c. - (Ciennaiuct)

5.  Tpodumona, T. U. Kypc ¢usuku [Tekcr] : yueb. mocobue ais
WHKEeHep.-TexH. cnenuanbHoctedt By3os / T. M. Tpodumosa. - 14-e uzn., crep. - M. :
Axanemus, 2007. - 558 c. : wi. - (Bpiciee mpodeccrnonanbHoe 00pa3oBaHue).

0) OononHumMeNbHASL IUMepamypa:

1. burnep, B. U. ®usuka [Teker] : pyk. k 1a6. padoram / B. U. burnep, B.
E. Epemsiies, A. I1I. Unbsuuesa ; FOx.-Ypai. roc. yH-T, 3naroyct. ¢ui., Kad.
Ousuka ; OYpI'Y. - Uenssounck : Uznart. nentp FOYpI'Y, 2013. - 93 c. : ui.

2.  burnep, B. . ®usuka [TekcT] : yue6. mocodbue k j1ad. padbotam st
TeXH. HarpaBieHuil OakanaBpuara / B. U. burnep, B. E. Epemsmes, A. 111.
Nnbuyena ; FOx.-Ypai. roc. yu-1, 3natoyct ¢ui. , Kad. Texnuka u TeXHOIOrus mp-
Ba MarepuaioB ; OYpI'Y. Uenssounck : Mznat. nentp FOYpI'Y. — Y. 1. - 2018. - 83
C. : L

3. Epewmsmes, B. E. Mexanuka u Mmonexynsipaast pusuka [ TexcT] : mero.
yKa3aHus ¥ 3a7aHus 11 CaMOoCTOsT. padoThl cTynentoB / B. E. Epemsiies ; FOx.-
VYpai. roc. yu-T, 3naroyct. ¢uin., Kad. @usuka 3 ; KOYpI'Y. - Uensabunck : U3nar.
neHtp FOVYpI'Y, 2016. - 46 c.

4.  Epewmsiues, B. E. Dnekrpocraruka. Onekrpuueckuil TOk. MarHutHoe
nosie [ TekcT] : MeTo/I. yKa3aHus K pelIeHUIo 3a1a4 Jyisl TexXH. Hanpasienuii / B. E.




Epemsies ; FOx.-Ypain. roc. yH-T, 3naroyct. ¢pui., Kad. @usuka ; FOYpI'Y. -
Yensaounck : Uznat. nentp FOYpI'Y, 2016. - 61 c. : ui.

5.

Mapuanos,

O. B. Ontuka, atomHas u sigepHas ¢pusuka [Texct] :

3a/laHusl 1711 CaMOCTOAT. paboThl ctyaeHToB 1o Hampasienuto 08.03.01 u ap. / O. B.
Mapmranos, B. E. Epemsmes ; FOx.-Ypain. roc. yu-1, 3naroyct. ¢uin., Kad. dusuka.
- UensaOunck : Uznar. nentp FOYpI'Y, 2014. - 70 c. : u.

6.

Coxonosa, H. M. ®usuka [Tekcr] : kype nexmuii. Y. 1 / H. M.

Coxkomnoga ; FOx.-¥Ypan. roc. yu-t, 3naroyct. ¢ui., Kad. @uzuka ; FOYpI'Y. - 2-e
u31., nepepad. u gomn. - Yensounck : U3n-so FOYpI'Y, 2006. - 123 c. : ui.

7.

Coxkomnona, H. M. ®u3uka [Tekct] : kypc nekuuid. . 2 / H. M.

Coxkonosa, B. U. burinep ; FOx.-Ypai. roc. yH-T, 3naroyct dhui., Kad. duznka 3 ;
HOVYpI'Y. - 2-e u3z., nepepad. u gom. - Yensounck : M3a-so FOYpI'Y, 2005. - 117 c.

8.

CoxonoBa, H. M. ®usuka [Tekcer] : kypc nexuwmii. Y. 3 / H. M.

Coxkomnoga, B. 1. burnep ; IOx.-Ypan. roc. yu-1, 3naroyct. ¢pui., Kad. dusuka 3 ;
OYpI'VY. - Yenabunck : U3a-Bo FOVYpI'Y, 2002. - 108 c. : ui.

9.

burnep, B. 1. ®usuka [TekcT : HemocpeACTBEHHBIH ]| : yueb. mocodue K

na6. paboTtam it TeXH. HanpaBieHuit Oakanaspuara / B. U. burnep, B. E.
Epemsmies, A. I11. Mnenuesa ; FOx.-Ypan. roc. yH-T, 3maroyct ¢un., Kad. Texnuka
U TEXHOJIOTHs np-Ba MatepuaiioB ; FOYpl'Y. —Yensa0unck : M3narenbckuil HeHTp
HOYpI'Y. —4.2.-2019. - 111 c. : un.

8) omeyecmeenHbvle U 3apyOedicHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
He npenycmorpeHnsl

2) MemoouuecKue YKasaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  OcoOeHHOCTH U MOPSATOK U3YUECHHS TUCIIUILIUHbI

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1.  Oco0OeHHOCTH U TIOPSATOK U3YUCHUS TUCIIUILINHBI

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ HOKYMECHTAIlUsA

HaumenoBanue
Ne Buz peeypea s bubnuorpagpuueckoe onrcanue
JUTEPATYpPhl |  DIEKTPOHHOM
dbopme
Casenbes, .B. Kypc ¢usuku (B 3 11.). Tom 1. Mexanuka.
DJIEKTPOHHO- . )
MonekynsapHas pu3uka [ DIeKTpOHHBIN pecypc] : yued. mocoone —
OcHoBHast  |OuOIMOTEUHAs
1 iTepatvpa loncrena OnexrpoH. naH. — Cankr-IlerepOypr : Jlanp, 2017. — 356 c¢. —
patyp Pexxum moctyma: https://e.lanbook.com/book/95163. — 3ari. ¢
n3narenbcTBa Jlanb
DKpaHa.
Cagenbes, 1.B. Kypc o0uieii ¢puzuku. B 3 1. Tom 2. DnekrpuuecTBo
DIIEKTPOHHO- N
1 MarHeTu3M. Bomabl. Ontuka [ DneKTpoHHBIN pecypc] : yueo.
OcHoBHast  |0uOIMOTEUHAsS
2 nocobue / M1.B. CaBenbeB. — DnekTpoH. nan. — Cankr-IletepOypr :
muTeparypa |cucrema
snatenscersa Jams Jlanb, 2018. — 500 c¢. — Pexxum goctyna:
A https://e.lanbook.com/book/98246. — 3ar. ¢ sxpaHa.
Cagenbes, U.B. Kypc ¢usuxu (B 3 11.). Tom 3. KBanTOBas onruka.
DJIEKTPOHHO-
AtomHas pusuka. @usuka TBepaoro Tena. Gu3uka aTOMHOIO siipa U
OcHoBHast  |0uOIMOTEUHAS .
3 HIIEMEHTAPHBIX YacTUll: Y4yeOHoe nocodue [DneKTpoHHbIH pecypce] :
muTeparypa |cucrema
yuel. mocodbue — DnekTpoH. naH. — Cankr-IletepOypr : Jlans,
n3aaresbcTBa JIaHb
2018. — 308 c. — Pexxum goctyna:




|https://e.lanbook.com/book/98247. — 3ani. ¢ 9KpaHa.

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

Her

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTTHHbI

Bun 3anaruit

Ne

ay/1.

OcHoBHOE 000pyOBaHKE, CTEH/Ibl, MAKEThI, KOMITbIOTEPHAS] TEXHHKA,
MPeyCTaHOBICHHOE POTPaMMHOE 00eCIIedeHHE, UCTIONb3yeMOe s
Pa3IMYHbIX BUJOB 3aHATHIA

KonTtponb
CaMOCTOATEIbHOMN
paboThI

206
(D

YueOHas aynutopus (aya. 1-206) — nist mpoBeieHUs 3aHATHN JTEKIIMOHHOTO
TUTIA, TPAKTUIECKUX 3aHATHH, TPYNIOBBIX U MHIWBUYalbHBIX KOHCYIbTAIIUH,
TEKYIIETO KOHTPOJISA U MPOMEKYTOUYHOM arTecTauui. MyJlbTUME THITHBIN
MPOEKTOp, IKpaH, HOYTOYK. JleMOHCTpallMOHHbIE YCTaHOBKH. JINIIEH3MOHHEIE:
Windows (Microsoft: 43807*** 41902***). CBoO0OmIHO pacnpocTpaHsIeMbIe:
Open Office

Jleknun

206
(1)

YueOnas aynutopus (aya. 1-206) — 11st mpoBeieHus 3aHATUH JIEKITHOHHOTO
THUIIA, TPAKTUYECKUX 3aHATUH, TPYNIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIBTAIINM,
TEKYILETO KOHTPOJIS U IIPOMEKYTOYHOM arrecTalui. MyJIbTUMEIUITHBIN
MPOEKTOP, IKpaH, HOYTOYK. JIeMOHCTpallMOHHBIE YCTAaHOBKU. JINIIEH3NOHHBIE:
Windows (Microsoft: 43807***, 41902***). CBo60oAHO pacrpocTpaHsieMbIe:
Open Office

3auet,iud.3auer

206
(1)

YueOnas aymutopus (aya. 1-206) — m1st mpoBeIeHUs 3aHATUH JICKITHOHHOTO
TUIIA, IPAKTUYECKUX 3aHATHH, TPYNIOBbIX U MHAWBUYaJIbHBIX KOHCYIbTALIUH,
TEKYILETO KOHTPOJISA U MPOMEKYTOYHOM arTecTauui. MyJIbTUME TUITHBII
MPOEKTOp, IKpaH, HOYTOYK. JleMOHCTpallMOHHbIE YCTaHOBKH. JIMIIEH3MOHHBIE:
Windows (Microsoft: 43807***, 41902***). CBoOOHO pacpOCTpaHsICMBbIE:
Open Office

[IpakTrnueckue
3aHATUA U CCMUHAPbI

206
(1)

YueOHas aynuropus (aya. 1-206) — nist mpoBeIeHUs 3aHATHI JICKIIMOHHOTO
TUIIA, IPAKTUYECKUX 3aHATUH, TPYNIIOBBIX U UHAUBUAYAJIbHbBIX KOHCYJIBTALINM,
TEKYIIET0 KOHTPOJIA U MPOMEKYTOUYHOM arTecTauui. MyJbTUMETUITHBIN
POEKTOP, IKpaH, HOYTOYK. J[eMOHCTpallMOHHbIE YyCTaHOBKH. JIMIIEH3NOHHBIE:
Windows (Microsoft: 43807*** 41902***). CBoO0OIHO pacpocTpaHsIeMbIe:
Open Office

Jlaboparopus «InekTpudecTBo U MarueTu3m» (aya. 1-301) — mis npoBeneHus
nmaGopaTopHbIX padboT JIabopaTopHbI KOMIUIEKC 7151 1ab0paTopHBIX paboT

Jlaboparopurie 1301 «QnekrpudecTBo U Maruetusm» — 10 wt.; [IK B cocTaBe: cuctemuslit 010K,
3aHATUSA (1) .
MOHUTOP, KJaBuarypa, Mpiiib — 10 mt. Jinensnonnsie: MS Windows:
43807*** 41902***, CoboxHo pacnpoctpansembie: Open Office
Jlaboparopus «Onrtukay (aya. 1-302) — mi1st mpoBeneHus 1a00paTOpHBIX paboT
JlaboparopHasi ycTaHOBKa 110 u3ydeHuto pororddexra — 3 mr. JlaboparopHas
Jlaboparopusie  [302 |ycranoBka «l3yuenue nonsipuzanuu cBeta» — 2 mr. Kommiuekt o0opynoBaHus
3aHATHS (1) [«Ontuka» — 1 mt. Crenn «M3ydyenue TemioBoro uziaeueHus» — 2 mrt. CTeHg
«3yueHne paaroakTUBHOTO U3nydeHus» — 2 mTt. Ctenn «MoHOXpoMaTop» —
1 m.
CamocTosTenbras 1403 Komnbrorepnsiii kinacc (aya. 2-403) — aiisa camocrositenbHoi padotel ASUS
PSKPLCM Intel Core 2Duo 2418 MHz 512 O3V 120 GB RAM — 10 wr.
pabota crynenra |(2)

MonuTtop Samsung Sync Master 743N 17 LCD — 10 mt JIunensuonssie: MS




Windows: 43807***, 41902***_ CoboaHo pacnpoctpansemsie: Open Office;
Mozilla Firefox; Adobe Reader

DK3aMeH

206
(1)

YueOHas aynutopus (aya. 1-206) — nist mpoBeIeHUs 3aHATHN JTEKIIMOHHOTO
TUTIA, TPAKTUIECKUX 3aHATHH, TPYNIOBLIX U MHIUBUYabHBIX KOHCYTBTAIIUH,
TEKYIIET0 KOHTPOJISA U MPOMEKYTOYHOM arTecTauui. MyJTbTUME THITHBIN
MPOEKTOP, IKpaH, HOYTOYK. JleMOHCTpaIlMOHHbIE YCTaHOBKH. JINIICH3MOHHEIE:
Windows (Microsoft: 43807*** 41902***). CBoO0OIHO pacpocTpaHsIeMbIe:
Open Office

Jlexknuu

305
(1)

YueOHast aymuTopus — AJIs IPOBEJCHUS 3aHATHH JEKIIMOHHOTO TUIIA, TEKYIIETO
KOHTPOJISI M POMEKYTOUHOH arrecTauuu. MyJIbTUMEUIHBINA IPOEKTOP,
bKpaH, HOyTOyK. JInnenznonnsie: Windows (Microsoft: 43807***, 41902***),
CBoOonHo pacnpoctpansiembie: Open Office

JlaboparopHsbie
3aHATHS

304
(D)

Jlaboparopus «Mexanukay (aya. 1-304) — s npoBeneHus 1a00paTOPHBIX
pabot Ctrenn «Mastauk Ob6epoeka» — 2 mT. Crenn «KpyTHIBHBIN MassTHUK» —
2 wt. Crenn «IIpyxuHHbINH MasTHUK» — 2 WIT. CTeH] « YCTaHOBKA JUIsl METOJA
Knemana-/lezopma» — 2 mit. Crenn «OnpeneneHnue BI3KOCTH METOA0OM
Crokca» — 2 mt. CreHa «YCTaHOBKA I ONPEAEIICHUS TEIIOEMKOCTU

METAIIOBY — 2 1IT. UCTOYHUK TUTaHug — | IIT.




