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1. Ilean ocBOEHMSI AUCHUILINHDBI
Lensmu ocBoeHUS TUCUUILINHBI «Du3nKka" SIBISIOTCS 3HAKOMCTBO C
(U3HYECKUMU SBJICHUSIME, 00YCIIOBJICHHBIMU aTOMAPHO-KOPITYCKYJISIPHBIM CTPOSHUEM
BEIECTBA, (HOPMUPOBAHHUE Y CTYACHTOB MPEACTABICHUN 00 MOHATHIX, 3aKOHAX U METOAaX
(U3HKY, HABBIKOB MPOCTEHUINTUX MPAKTUICCKUX PACUETOB, a TAKKE IKCIIEPUMEHTAIBHON pabOThI
B 1abopaTopuu. B Kypce nu3nararoTcsi OCHOBHBIE 3aKOHBI MEXAHUKH, TEPMOJIUHAMUKHU U
CTAaTHCTUYECKOUN (PU3UKHU, DIIEKTPUIECTBA U MATHETU3Ma, OCHOBBI TEOPUH KOJICOAHUH U BOJIH,
ONTHKHU. , U3yYaArOTCs (PU3UIECKHUE CBOMCTBA CHCTEM aTOMOB M MOJIEKYJI HA OCHOBE MOJIEIbHBIX
MIPEJICTABICHUMA, JAIOTCS MOHATUS (PU3UKH MOTPAHUYHBIX SBICHUHN U (Pa30BBIX IEPEXO/I0B,
(bU3MKY TBEPOTO TEa.

Koa n O060011eHHBbIE TPYA0BbIe (DYHKIIUN Tpynosbie pyHKUNH
HAaUMEHOBaHHe Kon HaumeHoBaHue |YpoBeHb HaumenoBanue Kox |Yposennb
npogeccuoHaIbH KBaJIH (U (moaypos
oro Kalluu €Hb)
cTaH/JapTa KBaJuGu
KAIUH
01.001 ITegaror Ilenarorunueckas Oo6menenarornueckas | A/01.6
(megarormyeckas JIEeITEIbHOCTD 1O ¢bynkus. O0yueHue 6
JAeSITeJIbHOCTh B MIPOSKTHUPOBAHHIO H BocLuTaTe IbHas A/02.6
JOIIKOJILHOM, peanu3anuu
HAYAJIbHOM 00pa3oBaTeIILHOTO ACHTCIRHOCTD 6
oomem, nporecca
A

OCHOBHOM 00pa3oBaTeNbHBIX 6 PazBuBaromas /A/03.6
ooeMm, OpraHu3aIMIX JIeATEIIbHOCTD
cpeIHeM 001eM JIOIIKOJILHOTIO,
o0pa3oBaHumn) HaYaJIbLHOT'O OOIIETO, 6
(BocmUTATEID, OCHOBHOT'0 O0IIIEro,
YUHTEb) CpeIHEro o0IIero

o0pa3zoBaHus

[lemarormueckas

JIEATENBHOCTD I10

MPOEKTUPOBAHUIO U [lemarorunueckas

B | peanuzammn 6 JeSITeTbHOCTD T10 B/03.6 6

OCHOBHBIX peanu3aiuy mporpaMm

o0uieo0pa3oBareabH OCHOBHOTO M CPEIHETO

BIX IPOrpaMM o01iero oopazoBaHusl

2. Mecto nucuunjuHbl B cTpykType OIIOII 6akanaBpuarta

HNannas mguctmminuza (b.1.B.OJ[.5). peanusyercs B paMkax BapuUaTUBHON wYacTu
o0si3arenbHBIX Auctuiuine broka b.1.B.
JucnummHa u3ydaeTcs Ha 3 Kypce B 5-6 cemecTpax.
B xozae u3yueHus TUCHUIUIMHBI PACCMATPUBAIOTCS OCHOBHBIE TOHSTHS: KUHEMAmuKd,
OUHAMUKA, CIMAMUKA, 3AKOHbl COXPAHEHUsl, MONEKYIAPHA QuU3UKa U mepMOOUHAMUKA,
NEKMPOCMAMUKA, NOCMOSHHBIU 3IeKMPUYECKUll moK, MAcHUmMHoe noe. onmudecKue
ABNEHUS, ITeMEHMbL KBAHMOBOU MEXAHUKU.

Tabauua 2.1.




CBs3b AUCIHUIIJIMHBI «Puzuka» ¢ NpeaniAyliuMl NJUCHUIVIMHAMH M CPOKH HX

U3y4YeHHs
Tabnuua?.2.

Kon JMCuuIIIIMHEL, IPEALIECTBYOINE TUCIUILINHE Cemectp
JMCLIMIUIAHBI «Duzuka»

b.1.b.7 Maremaruueckuii aHaJIn3 1-4

b1.b.8 Anrebpa 2-3

b2.b.12 Huddepennmansapie ypaBHEHHUS 1,2

b2.b.9 AHanutuyeckasi reOMeTpHUs 1

b2.b.11 HNudopmaruka 2

b3.b.16 Teopus BeposiTHOCTEN 4

CBs3b JUCHUILIMHBI «®U3HKa» C mocJICAYIOIIMMH JUCHUIUVIMHAMH M CPOKH HX

U3y4YeHust
Kon JIMCLUIUIMHBL, CIIEAYIOIINE 3a TUCHUITIIMHON «Pu3nka» Cemectp
JIMCUUTIIAHEI

b1.b.6 Teopernueckas MmexaHuKa 6-7
b.1.B.OA..13 HayuHble 0OCHOBBI IIKOJIBHOTO Kypca MaTeMaTHUKU

CBs13b AMCHUTUIMHBI «PU3MKa» CO CMEKHBIMH THCHMIIMHAMHI

Tabauua 2.3.
Kon JIMCLUITINHBL, CMEKHBIE C JUCHUIUTMHON «DHU3HKa» Cewmectp
JVCLIUIUIAHBI

3. Pe3yabTaThl 0CBOEHUS TUCHUILIUHBI (MOaYJIs1) «DU3UKAY

[Tporiecc M3ydeHUs TUCHMIUIMHBI HampaBieH Ha (OpPMUPOBAHHE DJIEMEHTOB CIIEAYIOIIMX
koMrieTeHmi B coorBercTBuM ¢ @I'OC BO 1o naHHOMY HanpaBJIeHUIO:

Kon
KOMIIET
CHIIMU

Tabnuya 3.1.
HaumeHnoBanue Nuaukarop B pe3yabTare ocBOeHUA
KOMIIETEHIIM U AOCTHKEHUSA AUCHHUILINHBI 00y4arommiics
KOMIIeTEHIIUH JMOJI7KeH




YuuBepcanbuble koMnereHuu (YK) u HHAMKATOPBI UX 10CTHKEHUS:

NOKa3aTh
YTBEpIXK/ICHHE,
c(hopMyIUpOBaThH
pe3yJbTat, yBUACTD
CIIC/ICTBHE
MOJTY4EHHOTO
pe3ynbraTa

0a30BbIC 3HAHUSA B
obnactu Ghu3MKo-
MaTeMaTHYECKUX U
€CTECTBCHHBIX HAYK B
cdepe cBoeit
npodeccHOHATLHON
JESATCIILHOCTH.

YK-1. | Crocoben YK-1.1. Ananuzupyer 3HaeT OCHOBBI KPUTUYECKOIO aHAJIN3A U
OCYILECTBIIATh 3ajauy, BbLIENAs ee CHHTE3a UH(POPMaLIUH.
IIOMCK, 0a30BbIC COCTABIIAIONINE; | YMeeT BbIICIATH Oa30BbIe
KPUTUYECKUI COCTABJISAIOLIME [TOCTABIECHHBIX 3a/1a4
aHaJu3 Buajeer MeTojamMu aHanM3a U CUHTE3a B
uHpopManuy, pelIeHNH 3a1au.
MIPUMEHSTh YK-1.2. OcymiectBnsier | 3HaeT UCTOYHUKU HHPOPMAIIHH,
CHCTEMHBIH NOUCK HHpopMaLMu A1 | TpeOyeMoil Uil pellieH sl TOCTaBIEHHOM
MOJXO/ AJIs peleHHs TOCTABJICHHOW | 3aJa4H.
pereHus 3aJjauu 10 Pa3INuHbIM YMeeT UCHOIb30BATh PA3IUYHbIE TUITHI
MIOCTaBJIEHHBIX THUIIaM 3aIIPOCOB; TIOMCKOBBIX 3aIPOCOB.
3azad. Buaageer criocoOHOCTBIO TIOMCKA
UHPOpPMALIUH.
IIK-1 |CnocoGen ctporo | CrnocoGeH npuMEHSTh 3HaeT pu3nUecKre OCHOBBI MEXaHUKH,

MOJIEKYJISIPHON (U3UKU, IPUPOLY
KoJie0aHUM 1 BOJIH, OCHOBBI
TEPMOJMHAMUKH, dJICKTPHUSCTBA U
MarHeTu3Ma, ONTUKH, OCHOBBI aTOMHOM
U sIepHOM (PU3MKH, TOHUMAET MUPOTY U
OTPaHUYEHHOCTh MPUMEHEHUS (PU3UKU
UCCJIEJIOBAHUIO MPOLIECCOB U SIBJICHUM B
pupojie U OOIIECTBE.

¥YMeer UCHIOIB30BaTh TEOPETUUECKHE
3HAHUS MPH OOBSICHEHUU PE3yJIbTaTOB
IKCIIEPUMEHTOB, TIPUMECHSTH 3HAHUS B
obnactu GU3MKHU AJIT OCBOCHUS
001enpoeCCHOHAIBHBIX TUCIHUIUINH U
perieHus mpodecCuoHaNbHBIX 3a1a4,
OLICHUBAET JOCTOBEPHOCTH MOIYYEHHOTO
pelleHus 3aJauH.

Bnapeer HaBbIKaMU PU3NYECKUX
UCCIIeI0BaHUM, CIOCOOEH NepeaBaTh
pe3ysbTaT NPOBEJCHHBIX UCCIIEI0BAaHUN B
BUJIE KOHKPETHBIX PEKOMEH AU B
TEPMHUHAX NPEIMETHON 001aCTH 3HAHUS.

4. CTpyKTYypa U coAep:KaHHe AUCHUILUIUHBI (MoayJis) «Pu3uKa»

4.1. CTpyKTypa JTUCHUIIMHBI (MOIYJISA)
OO61mast TpyA0eMKOCTh IUCIHUTUINHBI COCTaBIsIeT 4 3a4eTHRIX equHuIbl, 108 Jaca.

Tabauua 4.1.

Ne

1/l | HaumeHoBaHHe Pa31esioB U
TeM JUCHHUILINHBI (MOYJIs1)

cemecTp

Buabi yueOHo# padoThl, BKJIKOYAsA
CaMOCTOSITeILHYI0 padoTy
CTY/IeHTOB M TPY/10eMKOCTb (B

®opMBbI TEKYLIET0 KOHTPOJIA
ycneBaeMocTH (no nedeaam
cemecmpa)

KonTakTHas
padora

CamocTosTe) b
Has padora

DopMa NPOMEKYTOUHOI
arrecrauuu (no cemecmpam)
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Pazgen 1. Mexanuxka.
1.1. . BBEAEHUE 4 |4 |2 2 -3 |- - - - - -
KunemaTtuka maTepuaibHOM
TOYKH.
1.2 | JlunamMuka MaTepraIbHOM 4 14 |2 2 | -3 - - - - - - -
TOUKUN
1.3. 3akoHbI coxpaHeHUs 4 |4 |2 2 -13 |- - - - - - -
1.3 |/IBmw>xeHHE TBEPOTO Telia 4 |14 |2 2 |-13 |- - - - - - -
1.5 | KonebaHus 1 BOJHBI 4 |4 |2 2 -3 |- 1 - - - - - -
1.6 | CrennanbHas TeopHs
OTHOCUTEJILHOCTH
Paznea 2 ®usuka u TepMOIMHAMUKA
2.1. | OcHoBHbIC ipeacTaBnenus |4 |4 | 2 2 |-13 |- - - - - - -
MOJIEKYJIIPHOKMHETHYECKOU
Teopuu. MneanpHbIi ra3 Kak
MOJIeTTbHAs
2.2. | OCHOBBI TEPMOJMHAMUKH. 4 14 2 2 -3 |- - - - - -]
2.3 | Peanbuble rasel, xxugkoctu v | 4 | 4 | 2 2 [-13 |- - - - - - -
KPUCTAILIBI
3. DJIEeKTPUYECTBO U MATHETU3M
3.1 DnekrpocraTuka 4 |4 |2 2
3.2 [locTosiHHBIN TOK 4 14 |2 2
3.3 [lepemennslii anekrpuueckuii | 4 |4 | 2 2
TOK
3.4 MaruurtHoe 1nose 4 |4 |2 2
4. OnTuka. AToMHas pusuka. Slnepuas Qpusnka.
4.1 | CBeTOBbIE BOJIHBI. 4 |4 |2 2
4.2 | Untepdepennus crera 4 |4 |2 2
4.4 | AtomHas ¢usnka 4 |4 2 2
4.5 | OcHOBBHI s1IepHOM pr3UKH 4 14 |2 2




HToro aynutopHsbIxX 4yacoB: 68

CamocrosiTesibHas padoTa cTyaeHTa: 38

Bcero yacoB Ha ocBoeHuUe yueOHOro marepuasa: 108

4.2. Conep:xanue TMCUMILIUHBI (MO1YJIs1)

Tema 1. BBenenue. Knunemarnka MaTepuajbHON TOYKM.

[IpocTpancTBo U BpeMs Kak (OpMbI CYIIECTBOBAHUS ABUKYIICHCS MaTEPUH.

dusnyecKue MOJIEIu.

KunemaTtuka marepranbHON TOUKH.

OTHOCHUTENBHOCTD ABH)KEHUS.

Cucremsl oTCUeTA.

KoopaunaTtaas u BekTOpHast POPMBI ONTMCAHUS JBIKEHUS MaTEPUAITBHON TOYKH.
[Iepemenienue, CKOPOCTh, yCKOPEHHE.

[TocrynarenbHoe U BpamaTeabHOE ABM>KEHHME. KuHeMaTnka IBMKEHUS 10 KPUBOJIMHEUHOM
TPaeKTOPHHU.

TaHreHManbHOE U HOPMAIBHOE YCKOPEHUS. J[BM>KEHHE 110 OKPYKHOCTH.

VYT110Bast CKOPOCTh U YIIIOBOE YCKOPEHHUE U UX CBSI3b C IMHEHHBIMHU XapaKTePUCTUKAMU
JBUKEHMUSL.

KunemaTtuka marepranbHON TOUKH B IBHXKYILEHCS CUCTEME KOOPAMUHAT.

[IpeoOpaszoBanus ["anmmnes.

.Tema 2. luHAMHUKA MATEPUATbHOH TOYKH.

JlnHamuka mMaTepuaibHOWU TOYKHU. B3auMoercTBue MatepualibHbIX Tel. MHepuranbHble 1
HEHMHEepLUalbHble CUCTEMbI KOOpAUHAT. 3akoHbl HetoToHA. Macca. Cuna. YpaBHeHus
nBWKeHHs. Ponp HaganbHBIX ycnoBul. [IpuHuun otHocuTensHoCcTH [Manuies.
@yHIaMEHTAIBHBIE B3aUMOIEHCTBUS B IpUpoie. CUilbl B KJIACCUUECKON MEXaHUKE. 3aKOH
BCEMUPHOTrO TAroTeHus. CBOMCTBA CUJI TSKECTH, YIPYTOCTH, TpeHUS. [|BrKeHne MaTepraibHON
TOYKH B HEMHEpLHMAJIBbHOU cucteme orcuera. Cuibl nHepunn. HemHepuuanbHOCTh CUCTEMBI
KOOpJMHAT, CBA3aHHOM C 3eMIIeH.

Tema 3. 3axoHbI COXpaHeHHUS.

ITonsTHE 3aMKHYTOM cHCcTeMBI. MIMITyJIbC MaTepruaabHON TOYKH, CHCTEMBI MaTEPUAIIBHBIX TOYEK.
3aKOH COXpaHEHMs U U3MEHEHUs uMnyJisca. PeaktuBHOe nBMkeHne. KnHeTnueckas sHeprusl.
Paborta. MoutHocts. PaboTta koHcepBaTuBHBIX cuil. [loTeHnnanbHas sHeprus. 3aKoH
COXpaHeHHs MexaHuudeckoi 3Heprun. Tema 4. J/IBu:keHue TBepaoro reJa.

JIBrxeHne TBepaoro Tena. JJMHaMuKa BpalaTeabHOTrO ABUKEHUS TBEPAOTO TeJIa OTHOCHTEIBHO
HEIMOABUKHON OcH. LIeHTp nHepLHMK CUCTEMBI MaTEPUAJIBHBIX TOUEK U 3aKOH €r0 JBHKECHHUS.
MoOMEHT uMITyJIbCa MAaTEPUAIBHOM TOYKH M CUCTEMBI MAaTEpUAIbHBIX TOYEK. MOMEHT CHIIBI.
3aKOH COXpaHEHMsI U U3MEHEHUSI MOMEHTA UMITyJIbca. MOMEHT MHEPLIMU TBEP/BIX TEJ pa3HOU
dbopmbl. Teopema lllIteitnepa. ['maBabIe ocu nHEpMH. KuHeTHYECKass SHEPTHS BPAIIAIOIIETOCs
Tena.

Tema S KoJsieOanusi 1 BOJTHBI

KonebarenbHoe nBMxeHUE. Y paBHEHHE CBOOOIHBIX KOJeOaHUI MO/IEIbHBIX CHCTEM (Ipy3 Ha
NpyXUHE, MaTeMaTHUeCKUi U puznyeckuit MasTHUKN). CKOPOCTh, YCKOPEHUE TapMOHUYECKOTO
Kosiebanus. Kunerndeckas u moTeHUMaNbHask SHEPTUsl TApMOHMYECKOTO KOJIeOaHMUs.
[TpumeHeHre MoJie TapMOHUYECKOT0 OCIMILIATOPA K KosieOaHusIM MosieKkyl. CioxeHue
KosiebaHui. 3aTyxarolye KonedaHus, UX XapaKTepUCTUKU. BrIHYKIeHHbIe KOJIeOaHus, sIBIICHUE
pe3oHaHca. BoiHel B ynipyrux cpenax. BoiHoBoe ypaBHeHUE. Y paBHEHUE MOHOXPOMATHYECKOU
Oery1ieil BOJIHbI, OCHOBHbIE XapaKTEPUCTHKH BOJIH. [Ipo1osbHBIE U MTOTIEpeyHbIE BOJTHBI.

Tema 6. CienuajibHasi TEOPUSI OTHOCUTEIbHOCTH



3aKOHBI MEXaHUKHU B JBMKYILINXCS cUCTeMax orcdyeTra. OO00IIEHHbIN MPUHITUIT
OTHOCUTENIBHOCTH. OCHOBHBIE IIOCTYJIAThI CIIEUAIBHON TEOPUH OTHOCUTEIBHOCTH DNHIITEHHA.
[IpeoOpazoBanue Jlopenma. UMmybc U 9HEPTUS TOYKU B PEISTUBUCTCKOM MEXaHUKE. DHEPTHUs
MOKOSI. 3aKOH COXPAHEHUSI IOJTHOM YHEPIHH.

Tema 7. ®uszuka

OcHOBHBIE IIPEJCTABIEHNS MOJIEKYISIPHOKUHETHYECKON Teopuu. [Ipeamer u MeTo bl
MOJIEKYJIIpHOH (u3uku. CTaTHUECKU ¥ TEPMOAUHAMUYECKHUM 1MO1X0/1b1. CilydaiiHbIe BEIIMYUHBI
u ux onucanue. [InotHocTh BeposTHocTu. CpeaHue 3HaueHus, (QIyKTyanuu.
TepmoanHamuueckue napaMmerpol. PaBHOBECHBIE COCTOSIHUS U Ipoliecchl. MneanbHelii ra3 Kak
MoJieIbHas TepMoIMHaMudeckas cucreMa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHOKMHETUYECKOM
TEOpUHU UJICAIBbHOTO Ta3a. YpaBHeHue Knaneiipona - Meneneena.

Pacrnipenenenue Mosekys uieanbHOro ra3a o CKopocTsM (pacnpezesnenne Makcsenia) U B 110J1e
NOTEeHLUANBHBIX cull (pacnpeznenenue bonpiiMana). bapomerpudeckas ¢popmyna. SIBneHus
nepeHoca: 1updy3usi, BHyTpEHHEE TPEHUE U TETIIONPOBOTHOCTb.

Tema 8 OcHOBBI TEPMOAMHAMMKH.

BryTpenHssist sHeprus uaeanbHoro raza. Pabora repmoaunaamMudeckoil cuctemsl. Konmnyectso
TEIUIOTHL. TemI0eMKOCTh. 3aKOH PaBHOPACIPECIICHUS SHEPTUH 110 CTEIEHIM CBOOO/IBI
MoJieky. IlepBsiii 3akoH TepmoarHaMuKU. OOpaTuMble 1 HEOOpAaTUMBbIE IIPOLIECCHI.
[Muknuueckue npoueccel. Lukn Kapro. Koadgduiment none3noro AeiCTBUS TEIIOBBIX MAIIUH.
Bropoii 3ak0H TepMOAMHAMUKH. DHTPOIHUS U €€ CTaTUCTHYECKasi UHTepnpeTanus. Bo3pacrtanue
SHTPONMHU MPU HEPABHOBECHBIX MPOLECCaX.

['panuIbl IPUMEHUMOCTH BTOPOI'O 3aKOHA TepMoArHaMUKH. [IpeacraBnenne o TepMoIMHaMUKe
OTKPBITBIX CUCTEM.

Tema 9. PeasibHble ra3bl, ;)KWIKOCTH H KPUCTAJLIBI.

Cuiibl MOJIEKYJISIPHOTO B3auMoJielicTBUs. PeanbHble ra3pl. Y paBHenune Ban-nep-Baanbca.
[Tepexox u3 ra3o00pa3HOro coctosiHUs B xkuakoe. Kputnueckue napametpsl. dddexr Ixoyms-
Tomcona. Cxxmxenue razos. Mcnapenue u kunenue xxujakocreid. Haceimennsii map. Touka
pockl. [ToBepxHOCTHOE HaTsKEHUE KUAKOCTH. KammuispHbie saBieHud. Tepabie Tena. bimxkaui
U JaJIbHUI MOPSAJOK B pacnoiokeHnuu atoMoB. Kpucramnnueckue pemerku. @a3oBblie nepexoibl
MEXy arperaTHbIMU COCTOSTHUAMU BemecTsa. Pa3zossle nepexosl [ u Il pona.

Tema 10. JduexkTpocTaTnka

Onexrpuueckuii 3apsaj. 3akoH Kynona. HanpsbkeHHOCTD anekTpuyeckoro noss. [Tpunnmn
cynepnosunuu. [lorennnan. PasHocTs noreHnmanos. J{U3IEKTPUK B JIEKTPUUECKOM IOJIE.
Hunons. unonbHb MOMEHT. BekTop nmossipusaiuu. JnekTpoctaruueckas Teopema I aycca.
ITpoBOAHMK B 3JIEKTPUUECKOM TOJIE. DIIEKTpuUecKas eMKocTb. KoHneHcaTopel. DHeprus
AIIEKTpUYecKoro noss. [I10THOCTh SHEPTUM 3JEKTPOCTATHUECKOTO

Tema 11. IlocTossHHBIA TOK

Cwia v II0THOCTH TOKA. 3akoH Oma JIJis ydacTKa Ienu U 3aMKHYTOro KoHTypa. CTOpoHHUE
CWJIBL. DIEeKTPOIBIDKYIIas cuia. 3akoH OMa B tuddepennmansaoit hopme. PazBeTBneHHbIC
anekTpuueckue nenu. [Ipasuna Kupxroda Kputnueckoe cocrosuue. Cximkenne razos. [Ipumep
(azoBoro nepexoia raz-xKHuJIKoCTb.

Tema 12. DiIeKTPOHHBbIE M HOHHbIEC ABJICHUSA

SHGKTPOHPOBOJIHOCTB TBEPABIX TCII. 3aBHCHUMOCTH COITPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHEI.
CaepxmnpoBoaumocTts. [lomynpoBoanuku. D¢ dext Xomna. DIeKTPOHHAS U IbIpOYHast
IMpOBOANMOCTH, p-n- MNEpEXOabl. JII/IOI[BI, TPAH3UCTOPBI, UHTCTPAJIBHBIC CXEMBI.

Tema 13. IlepeMeHHBII 2JIeKTPUYECKUH TOK

3akon OmMa 1S 1erne NepeMEHHOro0 TOKa ¢ OMUYECKUM

COIIPOTHUBIIEHUEM, EMKOCTBIO U MHIYKTUBHOCTBIO. PeakTBHOE conporusienue. KonebaTenpHbii
KOHTYD.

Tema 14. MaruuTHoe noJje



MaruutHoe none Toka. 3akoHsl buo - Casapa - JIamaca u Amnepa. Cuna Jlopenua. Bexrop
MarHuTHOM MHAYKIMH. [[0TOK BEKTOpa MarHMTHOM MHAYKIMHU Yepe3 3aMKHYTYIO IOBEPXHOCTb.
Teopema o0 HUPKYJIAIUU BEKTOPA UHAYKLUHA MAarHUTHOT'O TOJIS.

MarnutHble cBOMCTBA BemlecTBa. J(ua-, mapa- u peppomarneTuku. BekTop HAMarHM4eHHOCTH.
MaruuTHas BOCOpUUMYUBOCTb U MarHUTHAsl IPOHUIIAEMOCTb.

Tema 15. DnekTpoMaraHuTHas UHIYKIUS.

OnexrTpoMarHuTHas HHAYKIMs. 3akoH Papanes. [lpasuino Jlenna. UHOQyKTUBHOCTS.
Camounaykuus. [InoTHOCTH SHEprUM MarHuTHOTO noJid. Baumounaykuus. Tpanchopmarop..
Tema 16. CBs13b 2JIEKTPUUECKOIO U MArHUTHOT'O MOJIEH

O600menus Teopun Makcsemia. BuxpeBoe snekrpuueckoe nose. Tok cmemnienus. Cucrema
ypaBHeHHMII MakcBeula B HMHTETPalbHOM (opme. DIeKTpOMarHuUTHBIE BOJHBL BoaHOBOE
ypaBHeHUEe. CKOPOCTh paclpOCTPAaHEHHUsI FJIEKTPOMArHUTHBIX BOJIH. [lIKana 31eKTpOMarHuTHBIX
BOJIH. PaguoBemanue, tenesuaeHne. IIpuHIMI OTHOCUTENBHOCTH B AJIEKTPOINHAMUKE

Tema 17. CBeTOBBIE BOJHBI.

OneKkTpoMarHuTHas — npupona cBera. BonHoBoe  ypaBHeHue. CKOpOCTb — CBeTa.
I"apmonnueckas BosHa. [lnockue u cepudeckue BoiHbl. BonHoBoM GpoHT. BoHoBoOM makeT. I
pynnoBass ckopocTb. CHeKTpalIbHbIM COCTaB CBETOBOro uMITyJibca. COOTHOILIEHHE MEXIY
JUTUTEIbHOCTBIO UMITYJIbCA U LIUPUHOU CIIeKTpa. EcTeCTBEHHAs MIMpUHA JTMHUU U3TyYEHUS.

Tema 18. UnTepdepenmus ceera

HuTepdepenius MoHOXpoMaTHUeCKUX BOJH. JIByiyueBas unrepdepenuus. Paznocts xona.
YcnoBust nHTEpHEPEHITMOHHBIX MAKCUMYMOB 1 MUHUMYMOB. CTostune BosHbL. MHTEpdepeHnns
B TOHKHX IUIeHKax. [lo0ckl paBHO TONIIMHBI U PaBHOTO HakJIoHA. [IpocBeTnenne onTHKy.

Tema 19. ludpaxius ceera

[Tpunuun [rolirenca-®Openens. Meton 30on @penens. Hudpakuus OpeHens Ha KPYriom
orBepcTuu. 30HHAs actuHKa. [IatHo [lyaccona. Iudpaknus @paynrodepa. Judpakmus cBera
Ha menu. [lepexon k reomerpuyeckoit ontuku. udpakinuonnas pemerka. JucnepcuoHHas
obmnacte. Pazpematromas cnocoOHOCTh

Tema 20 B3aumoneiicTBue cBETa ¢ BELIECTBOM.

Pacnipoctpanenue cBeta B H30TpOnHBIX cpenax. [lucnepcus cBera. HopmanbHas u
aHoOMaJlpHas aucnepcun. 3akoH byrepa. OTpaxeHue u NpeoMIIEHHE CBETAa Ha TPaHULIE paszeia
TuaIeKTpuKoB. @opmyiiel Openens. 3akoHbl oTpakeHus: U npenomsenud. [lonsipuszanus csera
IpU OTpaXeHUH U npenomiieHun. Yroia bprocrepa. KoaduipenTsl oTpaxkeHus U npeaoMiIeHus
ceera. [lomHOoe  BHyTpeHHee  OTpakeHHME CBeTa. BonokoHHas  onrtuka.  J[BoiiHOE
JY4YEnpeIoMIIEHUE B aHU30TPONHBIX KpHUCTauiax. |BOMHOE JIydenpeloMJIEHHE B MAarHUTHOM
nosie. llomApm3amus cBera ©pu  JBOMHOM JIy4eNpeIOMIICHHH. BpamieHue ImIockocTu
NOJIIPU3ALUHU B KPUCTAJUINYECKUX TEJax..

Tema 21. ATomHas ¢puszuka

Teopus aroma bopa. CrieKTpbl M3IIydeHUs: W MOIJIOLIEHUS CBETA AJII aTOMOB M MOJIEKYII.
Onbrtel Pezepdopna. [Moctynarer bopa. Oneir @panka u ['epria. BomHoBeIe CBoOMCTBA yacTuil
Oneir JleBuccona u JIxepmepa. ['mnoresa ne bpoinsa. I[lpuHuun HeomnpeneneHHOCTH.
VpaBuenne lllpenunrepa. KopmyckyisipHOBOTHOBOM ayanu3m: (OTOHBI M MHKPOYACTHIIHI.
BonHoBast ¢yHKIMS M ee CTaTUCTHYECKOe ToJKoBaHMEe. KBaHTOBaHME SHEPruM M MOMEHTa
uMmItyibca. [IpoxoxaeHne yacTuil 4yepe3 MoTeHIUaIbHbIN O0apbep. ['apMOHHYECKU OCIIMIIISITOP
B KBaHTOBOI MEXaHUKE.

Tema 22. OcHOBBI si7iepHON PU3UKH

CocraB sapa aroma. BzanMopelicTBUE HYKJIOHOB B slpe. SlnepHbple cuiabl U MOAEIU
aTOMHOTO sifipa. EcTecTBeHHas U MICKYyCCTBEHHAs PaIiOaKTUBHOCTb. SliepHbIe peakiuy, eleHne
anep. Llennsle peakuu. Vcnonb30Banue SAepHOM SHEPrun

IMPOI'PAMMA ®U3BUYECKOI'O IPAKTUKYMA 11O KYPCY «®PU3UKA»



Nzyuenne o6mieit Gu3MKH HeMBICTUMO 0e3 JabopaTOopHbBIX 3aHATHHA. [losTomy
¢u3nUeCKuil MPaKTHUKYM SIBJISETCS] BaKHON COCTAaBHOM YacCThlO0 B YHHBEPCHUTETCKOM MOJATOTOBKU
CIELMAINCTOB BBICOKOM KBanuuKauy. I 1aBHbIe 3a1a4n IPAKTUKyMa CIIEIYIOLIHE:

1.HayuuTh CTYJEHTOB NPUMEHATh TEOPETHUUECKMH MaTepual IpPOrpaMMHOIO Kypca K
aHaM3y KOHKPETHbIX (U3NYECKUX CHUTyallUud; SKCHEPUMEHTAJIbHO M3y4yaTb OCHOBHBIE
¢u3nueckue 3aKOHOMEPHOCTH, ONPEACIATh TOUYHOCTh M CTENEHb TOCTOBEPHOCTH PE3yJIbTATOB
JKCIIEPUMEHTA.

2.03HaKOMHTb C OCHOBHBIMH SKCIEPUMEHTAJIBHBIMH METOAAMU TIOJIYYEHHUS M3 OIbITa
¢usnueckoit uHpopmaumu. HayuuTe wu3MepsaTs BakHeimme Qu3MUecKue KOHCTaHThI U
BEJIMYMHBI, 03HAKOMUTH C MOCIEIHUMH IOCTIKEHHSIMU COBPEMEHHOW (PM3MKH B TOYHOCTH HX
OIpECIICHUS.

3.03HaKOMHTH C COBPEMEHHBIMH MPUOOpPaMU U APYrod M3MEPUTEIHHOM ammapaTypou, ¢
NPUHIUIIAMU MX JEHCTBUS, AaTh O0IIME cBeleHHUs 00 00JacTIX MX NMPUMEHEHUs, CIOXKHOCTH
NPOBEICHUS U3MEPEHHI, TOYHOCTH TOJTYYCHHBIX BETUYMH M UCTOYHUKAX BEPOSTHBIX OMIMOOK.

4. ]laTb NpaKTUYECKUE HABbIKM B OOpallleHUM C M3MEpPUTENbHONW anmaparypod Hu
HKCIEPUMEHTAJIbHBIMU YCTaHOBKaMHU. O3HAKOMMTH C MPaBUJIAMU TEXHUKH O€30MaCHOCTU IPHU
IIPOBEJCHUH 3KCIIEPUMEHTAJIBHBIX UCCIIEJOBAHUM.

B cooTBeTrcTBUU C 3THMH 3amauaMu (POPMHUPYIOTCS JIAOOPATOPHBIE PadOTHI U OMMCAHUS K
HUM.

B xaxmoit nmaboparopHoii pabore momkHa OBITH CHOpMUpOBaHA IETb PabOTBL. ITO
IIO3BOJIAT CTYJEHTY YETKO YSCHWTH, YTO SBJIAECTCSA IJIABHBIM, Ha YE€M HAJ0 AaKLEHTUPOBATH
BHUMaHne. OnmcaHus 1abopaTOpHBIX padoT, Kak MPaBHIIO, BKIOYAET B ceOs TakkKe TEOPHUIO
BOIIPOCA, TEOPUI0 IPUMEHSAEMOrO0 METOJAa H3MEPEHUH, OIUCAaHUE DSKCIEPUMEHTAIBHON
YCTaHOBKH, 3a/1aHUs1 KOHTPOJIbHBIE BOIIPOCHI U PEKOMEHIYEMYIO JIUTEPATYPY.

Ilepeuens J1abopaTOpHBIX PadoOT MO AMCHUIINHE «DH3UKAY.

Ornpenenenue JIMH, UIONIA/IeH, 00bEMOB.

OnpeneneHre MIOTHOCTU BEIECTBA.

Ormpenenenne yCKOpeHusi CBOOOTHOTO TaIeHHS.

Onpenenenue ko3 duiineHTa BHyTpEeHHET0 TPEeHHs KHUJIKOCTH 1o MeToay CTokca.
Omnpenenenue ko3P puineHTa MOBEPXHOCTHOTO HATSHKEHUSI METOJIOM OTPhIBA Karleb.
I'panynpoBka BoIbTMETpA.

[IlynTrpoBanue ammnepmerpa.

M3ydenune 3aBUCHMOCTH CONPOTUBIICHHUS METAJUIOB OT TEMIEPaTyphl.

. DIEKTPOIH3.

10. M3yuenue aqudpakiiui cBeTa Ha y3KOH eI U AU(QPpaKIIMOHHON perieTke

©CoNoaR~wWNE

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

IIpu peanusanuu AMCUUIUIMHBI «PU3HKa» UCIIOIB3YIOTCS

CJIeTyIOIINE BU/Ibl YUEOHBIX 3aHATUI: KOHCYIbTALUU, IPAKTUUECKUE 3aHTHA, pedepaTsl,
CaMOCTOSITENIbHBIE PA0OTHI.

— KOHCYJIbTallHs IIPENoAABaTENs;

—CaMOCTOATENNbHasl padoTa CTYIEHTOB, KOTOpasi BKIIIOYAET OCBOEHHE TEOPETUYECKOTO
MaTepuana, MoArOTOBKY K MPAaKTUYECKUM 3aHATHAM. [Ipu peanuzannu nporpaMmel
«OKCepUMEHTAIbHbIE METOBI HCCIEIOBAHNI NCTIONB3YIOTCS ClEAYIOIINe 00pa3oBaTeIbHbIE
TEXHOJIOTUH:

— BHeayJHuTopHas paboTa B hopMe 00s13aTeIbHBIX KOHCYIbTALUI U UHIMBUAYAbHBIX 3aHATUH
CO CTyJIeHTaMH (ITOMOIIb B TOHUMAHUU T€X WM UHBIX METOJ0B MCCIIE0BaHUs MaTeprajoB, B
HOJTrOTOBKE pedepaToB U TE3UCOB IS CTYACHYECKHX KOH(EepeHInH H T.1.).

Jlns nmony4eHus riry0OKHUX U MMPOYHBIX 3HAHUH, TBEPABIX HABBIKOB U YMEHUH,



HEo0X0/lMMa CUCTEMaTHYeCcKasi CaMOCTOsITeNIbHAs padoTa CTyACHTa.

CamocrosTenbHas paboTa HyKHa Kak Il IPOPAaOOTKH JIEKITUOHHOTO (TEOPETHUECKOTO)
MarepHaia, Tak 1 Ui HOArOTOBKH K J1a00paTOpHBIM paboTaM U MIPAKTUYECKUM 3aHATHIM.
OcHoBaTenpHasi cCaMOCTOATENbHAsA pPad0Ta HEOOXO0MMA U TIPH MOATOTOBKE K KOHTPOJIbHBIM
MEPONPUATUSIM.

Ha nexnusix oco6oe BHUMaHHE CIIEyeT YACIATh Ha OCHOBHBIEC TOHATHUS 1 OCHOBHBIE
¢du3nyeckre 3aKOHOMEPHOCTH. [I0MTOIHUTD KOHCIEKT JIEKIIUH, BBIICIUTh INIABHOE CTYACHT
JIOJIKEH CaMOCTOSTENBHO, MOJIb3YSCh YUEOHBIMU ITOCOOUSAMH, pa3MELLICHHBIMU Ha

caiite kadeapol. UHaMBUAYanbHBIN caliT Kadeapbl KpaitHe HEOOXOIUM JIJIS1 YCIICIITHOTO
BBINOJIHEHUS paboueil mporpaMMbl M y4eOHOTO TIaHa, B IIETIOM.

I[To BceMy JIEKIIMOHHOMY MaTepHaly NOArOTOBJIEH KOHCIIEKT JIEKIUH B 3JIEKTPOHHOM

dopme 1 Ha OyMakHOM HOcHTeIe, OOJIbIIas YaCTh TEOPETHUECKOTO MaTepHralla H3J1araeTcs ¢
IpUMEHEHHEM claiinoB (mpe3eHranuii) B nporpamme PowerPoint, a Takxke ¢ ucrnonb3oBaHuem
MHTEPAKTUBHBIX JIOCOK.

6. YueOHo-MeTOIMYeCKOe o0OecreyeHHe CaMOCTOSITEIbHON PpadoTbl  CTY/IEHTOB.
OueHoyHble CpeacTBa [JIl TeKyLIero KOHTPOJISI YCHeBAeMOCTH, TMPOMEKYTOUYHOM
ATTECTALMH 110 UTOraM OCBOCHHS TUCIHUILINHLL.

6.1. Ilian camocTosATEILHOM PadOTHI CTY/ICHTOB
Tabauya 6.1.

Ne HaumenoBanmue pa3gena Bun ®opmbl koHTpOIs |KommuecTs
n/n (TemMbI) IMCUUIIMHbI CaMOCTOSATEIbHO 0 4acoB
il paboTbI

1. [TpeobpazoBanus ['anunes. |1. PabGota c YCTHBIH OIpoC 2
yueOHOI
JITEPATYPOH.
2. BeinmonHeHue
JIOMAIITHETr o
3aJJaHUs

3. . Pemenue

3a71a4
2. dyHTaMEHTAIbHBIC 1. Pabora c YCTHBIH OTTPOC 2

B3aHMOJIEHCTBHUA B Ipuposie  |YICOHOI
JTUTEPATYPOH.
2.Bremonnenue
JIOMAIITHETO
3aJaHus

3. Pemenue

3a1a4

10



YpaBHeHue 1. PaGora ¢ YCTHBIN OIIPOC
MOHOXPOMaTUYECKOMN yueOHOI
Oeryuieii BOJIHBL, OCHOBHbIe ~|THTCPATYPOH.
XapaKTEPUCTUKU BOJIH. 2.Brmonnenme
JIOMAIIHEeTO
[IpoionbHBIE U TONEPEYHBIE I —_—
BOJIHBL. 3. . Pemenue
3a/1a4
CrarucTuueckuii MeTol 1. Pabora c YCTHBIN OIIPOC
pacnpeneneHus yueOHO
Makcsemia, boibimana JIUTEPATYPOI.
2.BblnoHeHue
JIOMAIIHEeTO
3a/1aHus
3. . Pemenue
3a/1a4
I'paHnLIBI TPUMEHUMOCTH 1. Pabora c YCTHBIN OITPOC
BTOPOT'O 3aKOHA y4eOHoM
TEPMOTMHAMHUKH. JUTCPATYPOH.
Ipencrasnenne o 2.BblnosHeHue
JIOMAIITHETO
TEPMOJIHAMHUKE OTKPBITBIX | o/ ap0
CHCTCM. 3. Peenue
3a1a4
DNIEKTPOHHBIE U HOHHBIE 1. PaGora c YCTHBIH OIpoc
SIBIICHUS y4eOHOH
JIUTEPaTypoOil.
2.Beimonxenue
JIOMAIIHETo
3a/IaHust

3. . Penrenune
3amay
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7. MarauTHbIE CBOKCTBA 1. PaGora ¢ YCTHBIN OITPOC
Beulecrna. Jlua-, napa- u y4eOHOH
deppomarnetuku. Bekrop ~ |THTCPaTypoH.
2.BblnoHEeHNE
HAMarHUYEHHOCTH.
M JIOMAIIHEeTO
arHuTHas sa7aHs
BOCIPUUMYHUBOCTD U 3. . Pemenme
MarHuTHasH IPOHULIAEMOCTD.  |3a719y
8. [IIxana 3meKTpOMarHUTHBIX 1. Pabota ¢ |yCTHBII OmpocC
BOJH. PagmoBenianmue, y4eOHOM
tenesuaenue. [Ipunmn JUTCPATypOH.
2.BblnosHeHue
OTHOCHUTEJILHOCTH B
JIOMAIITHETO
ANEKTPOAMHAMUKE Pewenue
3a1au
9 Hudpakuus crera. 1. Pabora c YCTHBIM OIPOC
[Tpuniun [rolirenca- yueOHOU
®penens. MeTon 30H JINTCPATYPOH.
2.BblnosHeHue
Openens. qudpakius
o JIOMAIITHETO
pEHelNs Ha KPYTJIOM sa7aHus
OTBCPCTHH. 3. . Pemenue
3a/1a4
10 B3aumoneiictBue ceta ¢ 1. Pabora c YCTHBIN OTPOC
BEILIECTBOM y4eOHoM
JIUTEPATYPOH.
2.BeimonHenue
JIOMAIITHETO
3a/laHus

3. . Pemenue
3amay

12



11 KopmyckymnsipHo-BoniHOBO# | 1. Pabora ¢ YCTHBIN OIIPOC 3)

Tyanu3M: (OTOHBI U y4ueOHOMH
MUKpOYacTUlEL. Bonnopas — |TATCPATYPOH.
2.Bemonnenue
byHKIMA U ee
JIOMAIITHETO
CTaTHCTHYECKOE TOMKOBAHNE. | 1000

3. . Pemenune
3a1a4

6.2. MeToanuyeckne yKa3aHMsi 110 OPraHM3alui CaMOCTOSITEIbHON Pad0ThI CTYIEeHTOB

Y4eOHBIM IJITAHOM HaIpaBlIeHUs MOATrOoTOBKM MartemaTuka mno auciuruimHe «Dusuka»
MpeAyCMaTPUBAETCA CaMOCTOSITENIbHAsT paboTa CTyACHTa, KOTOPasl BBITOIHSIETCS CICTYIOITUMU
BUJIAMH CaMOCTOSATEIbHONW pabOThl: HallMCAaHUE KOHTPOJIHHOM pabOThHl MO NUCUUIUIMHE, cAaya
KOJUIOKBUYMa.

Buabl camocTosiTeJIbHON PadoThI CTY/A€HTOB:

- U3yYEHHE TEOPETHUECKOT0 MaTepuasa Mo KOHCIEKTaM JIEKIIN 1 pEeKOMEHI0BAaHHBIM y4eOHBIM

nocoOusM, MOHOTpaUUecKol yueOHOM TuTeparype;

- CaMOCTOSITEIbHOE U3yY€HNE HEKOTOPBIX TEOPETUUECKUX BOIIPOCOB, BHIJICJICHHBIX B IPOrpaMme

JUCLUIIIIMHBI, HEPACCMOTPEHHBIX Ha JICKIUSAX;

- BBITIOJTHEHUE KOMIUIEKCA 3aJJaHII TEOPETUICCKOrO XapaKTepa, pacueTHBIX U TpapUIeCKHX 0

BCEM pazjiesiaM JUCIUIUINHBL,

Iopsiaok BHINOJIHEHUS M KOHTPOJIA CAMOCTOATEIbHONH PadoThl MATUCTPOB:

- IPEIyCMOTPEHA eXKEHEAeNbHAs CAaMOCTOSITeNIbHASL pPa00Ta 00YHAIOIINXCS IO U3YUCHHUIO

TEOPETHYECKOTO JIEKITMOHHOTO MaTepuala; KOHTPOJIb BBIITOJHEHHS 3TOMU paboThI MPeyCMOTpEH

Ha MPaKTUYECKUX 3aHATHUAX 110 JaHHOW TUCLUUILINHE;

- CaMOCTOSITEIbHOE U3yY€HNE HEKOTOPBIX TEOPETUUECKUX BOMIPOCOB, BBIJICIICHHBIX BIIPOTpaMMe

JUCUHUIIIMHBI U1 HEPACCMOTPEHHBIX Ha JIEKIUAX MPEyCMaTPUBAETCS 110 MEPE U3yUEHUS

COOTBETCTBYIOIINX Pa3JI€JIOB, B KOTOPHIX BBIJAEICHBI TH BOMIPOCHI JIJII CAMOCTOSITEIHHOTO

W3YYEHHUSI; KOHTPOJIb BBIOJIHEHHUS 3TON CaMOCTOSITENIbHOM pabOThI MPETyCMOTPEH B paMKax

MIPOMEKYTOUYHOT'O KOHTPOJIS,

- BBITIOJTHEHUE U MMCbMEHHOE 0(OpMIICHIE KOMITIEKCa 3aJaH1i TEOPETUIECKOT0 XapakTepa,

-KOHTPOJIb BBITIOITHEHHUS 3TOW CAaMOCTOSITEILHON pabOThl TPEAYCMOTPEH MPU 3aBEPIICHUHI

W3YUYEHUs TUCIUTUIIUHBI 110 TIPEICTaBIICHHOMY B TIEYaTHOM BHJI€ OTYETY IO 3TOMY BULY

CaMOCTOSITENIbHOM paboTHI;

-KOHTPOJIb BBITIOITHEHUS 3TOW pabOTHI MPETYCMOTPEH HA MPAKTUUYECKUX 3aHATHSIX;

Ilpomesccymounsvtii Konmpo/ip. B TeueHrne cemecTpa CTyAEHTHI BBITOIHSIOT:

- MPOMEKYTOYHBIE KOHTPOJIHbHBIE PAOOTHI BO BPEMS IPAKTUUCCKUX 3aHITHH JIJIST BBISIBIICHUS

CTENEHU YCBOEHUS POUIEHHOTO MaTepHuana;

- KOJIJIOKBHYM T10 KOHTPOJBHBIM BOTIPOCaM, OXBATHIBAIOIINM 0a30BbIE BOIPOCHI Kypca

Hmozoswtii kKonmpoabIK3amen B KOHLIE CEMECTPA, BKIFOUAIOIINM MPOBEPKY TEOPETUUECKUX
3HAHUU U 110 BCEMY MPOMICHHOMY MaTepuany.

H

6.3. OuneHoYHbIe CPEACTBA VISl TEKYIEr0 KOHTPOJISI yCIIeBAeMOCTH, IIPOMEKYTOYHOI
aTTecTALMU M0 UTOraM OCBOCHMS IMCHUILJIMHBI M Yy4eOHO-MeToAn4YecKkoe odecnevyeHue
CAMOCTOSITEILHON PadoThI CTYICHTOB

13
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a)
b)
c)

e)

b)
c)

d)

a)

c)
d)

Tembl pedepatoB

CKOpOCTh CBETa: METOIbI ONPEICTICHHUS.

Pesepdopn u ero onbITHL.

Teopust ynpyrocru.

JleiicTBrE MONSIPU3ANIMOHHBIX MPUOOPOB.

Pacnpoctpanenue paguoakTUBHBIX BOJIH.

bannuctuyeckas MEKKOHTUHEHTAJIbHAS paKeTa.

[TpunIun nericTBUs paaguOaKTUBHbBIX JBUTATEIICH.

[IposiBneHne 3aKOHOB CUJIBI TPEHHUS B IIOBCEIHEBHOM JKU3HU YETIOBEKA.
MakcBeI 1 ero 3JIeKTpOMarHuTHasi TEOPHUSL.

. BriryOb Matepuu: OT aTOMOB K KBapKaM.

. DIIEKTPOMAarHUTHBIE BOJIHBI U 3JIEKTPOMATHUTHOE U3Iy4YECHHE.

. IIpuHIUIT NENCTBUSA AKKyMYJIATOPOB.

. lIlapoBast MOJIHUS — YHUKAJIbHOE IIPUPOIHOE SIBJIICHHUE.

. DKCIIepUMEHTAJIbHOE MCCIIEI0BaHUE DJIEKTPOMArHUTHON UHAYKLIHH.
. OYHKIIMOHUPOBAHUE IEKTPOCTAHLIUN.

. IIpeobpazoBanuii HEPTHil.

17.
18.
19.
20.
21.
22.
23.

Hcnonb30BaHue 3JE€KTPOIHEPTUU.

SAnepuas suepreruka. JleiicTBrEe ONTHYECKUX MPUOOPOB.
OT BOJSHBIX KOJIEC 0 TypOUH.

3naueHue 3xcnepuMenToB Hukomel Tecna.

ConHle KaK UICTOYHUK 3HEPIUH.

YapTpa3ByK U BO3MOKHOCTH €r0 IPUMEHEHHSL.
[IpencraBieHre KapTUHBI MUPA C TOUKH 3pEHUS (DU3HKH.

TecTbl/3a0aHUA

Kakyro Maccy MpuHUMAIOT 32 €AMHUITY MacChl B aTOMHOU (u3uke?

1/16 nosro Macchl aTOMa KHCIOpo1a

Maccy aToMa KHCIIopo/ia

+1/12 mosro Macchl aToMa yriepoja

Maccy aToMa BOAOpOJa

Maccy OJJHOTO HEUTPOHA

Kaxkue BemiecTBa Ha3bIBAIOTCS U30TOMAMU?

BEIECTBa, MEIOIINE OJJMHAKOBBIE MACCHhI, Y KOTOPBIX aTOMHBIE Beca BBIPAXKAIOTCS LEIBIMU

qucjaaMu

BEIlIeCTBa, 00J1a/1at0II1e OJUHAKOBBIMU XMMUYECKMMHU CBOWCTBAMH U UMEIOIUE pa3InyHbIe
MOPSIIKOBBIE HOMEpaA

BEIIIECTBA, paclolararoliecs B OJHON cTpoke B Tabnuie MeHeneena

BEILIECTBA, PACIIOJIATAOIIMECS B OTHOM U TOM K€ cToJIONe Tabauubl MeHaeneeBa U UMEIOLINe
OJIMHAKOBBIE XUMUUYECKHUE CBOMCTBA

+BellecTBa, UMEIOLINE OJIHU U TE K€ MOPsIKOBbIE HOMEpa B Tabunie MeHzaeneesa, HO
pa3IMYHbIE MACCOBBIC YU CIIA

IlepemeniennemM Ha3bIBAOT:

JIMHUIO B IIPOCTPAHCTBE, ONKUCHIBAEMYIO TOYKOH IIPU IBUKCHUU

+BEKTOP, COCAUHSIOINNI HAYaIbHOE U KOHEYHOE MTOJIOKEHUE TOUKH

JUIMHY TyTH

BEKTOp, COCIMHSIOIIMI HA4aJI0 KOOPJAMHAT U KOHEYHYIO TOUKY ITyTH

[TepBeiii 3akoH HproTOHA HMeeT ciieayonryo GopMyITupoBKy:

+CyIIEeCTBYIOT TaKW€ CUCTEMBI OTCUYETa, B KOTOPBIX CBOOO/IHBIE TeJa IBUKYTCS MPSMOJIUHENHO U
PaBHOMEPHO

14



b)
c)

a)
c)

b)

c)
d)

a)
b)

c)

a)

c)
d)

a)
b)

c)

a)

c)
d)

a)
b)

c)

d)
e)

a)
b)

c)

CHUJIa €CTh MPOM3BEICHUE MACChl HA YCKOPEHHUE

CHWJIBI B TIPUPO/JIE BO3HUKAIOT CUMMETPUYHBIMU TTApaMU

Bropoii 3akon HetoToHa nMeeT creayromryto GopMyInpOBKY:

- CYIIECTBYIOT TAKUE CHCTEMBI OTCYETa, B KOTOPBIX CBOOOIHBIC TEIa IBUKYTCS MPSMOJIUHEHHO U

pPaBHOMEPHO

- CHJIa €CThb IIPOU3BEJICHNUE MACChl HA YCKOpPEHUE
- CWJIbI B IPUPOJIE BO3HUKAKOT CUMMETPUYHBIMU ITApaMU

- YCKOPCHHUC, C KOTOPBIM JABUKCTCA TCJIO, IO B03II€I>’ICTBI/ICM CHJIBI, IIPAMO IMPOIMMOPLHUOHATIBHO
YCKOPEHHUI0 U 00paTHO MPONOPIHUOHATILHO Macce

6. Tperuii 3akoH HploTOHA MMEET CleAYIONLY0 (POPMYIUPOBKY:

- CYHICCTBYIOT TaKMC€ CUCTCMBI OTCYECTA, B KOTOPBIX CBO6OI[HLIC TCJIa ABUIKYTCA HpHMOJ’IHHCfIHO u
pPaBHOMEPHO

- CHJIa €CTh IIPOM3BE/IEHNE MacChl HAa YCKOPEHUE

CHWJIBI B IPUPOJIE BO3HUKAIOT CUMMETPUYHBIMU MTApaMu

- JIBa T€JIa B3aMMOJICHCTBYIOT IPYT HA Apyra C CWJIAMH, PaBHBIMU 110 MOJYJIIO, HO
MPOTUBOMNOJIOKHBIMHU 10 HAPABICHHUIO

7. CTaJIbHOM MIAPHK ITO. ..

- (huzmueckoe Teno

- (pusmueckas BenmuurHa

- (puzmueckoe sBICHME

8. Haiinure u3 yKa3aHHBIX CKOPOCTEH HAMOOIBINYIO. ..

-1wm/c

- 100 cm/c

- 100 cm/MuH
- 100 nm/c

9. Muddysus sto...

- (huznyeckoe Teno

- (pusmueckast BenmuUMHA

- (huznyecKoe sIBIeHUE

10. meeT Jnt AJIEKTPUIESCKUH 3apsijT AJICKTPOH U TPOTOH?

- DIIEKTPOH /14, TIPOTOH HET
- QJIEKTPOH U MTPOTOH UMEIOT 3apsiibl
- 00a HE UMEIOT 3aps/10B

- JJIEKTPOH HET, MMPOTOH Jia

11. Monekyna — 3T0

- HaMMeEHBIIIas YaCTHIIA
- HAUMCHbIIIAas YCTOI\/'I'-H/IBaSI qacTHUlla BCUIECCTBA

- HaMMEHBIIIasi yCTOWYNBAs 4acTUIla BEIIeCcTBa, 001a/1al01Iasi €r0 OCHOBHBIMH - - ~XUMHYECKUMU
CBOMCTBaMH

- YaCTHIIA, COCTOSINAs U3 aTOMOB

- HET TIPAaBHJILHOTO OTBETA

12. Yucno ABoraipo — 3T0

- YUCJIO MOJICKYJI B OOJHOM MOJIC BCIICCTBA

- YHUCJIO MOJICKYJI B OJHOM KHWJIOI'paMME BEIICCTBA
- YUCJIO MOJICKYJI B OJHOM METPC KY6I/IHCCKOM
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- 3aTPYJHSIOCH OTBETUTh
13. IlepeBenute Temnepatypy 30 rpaxycos no mkaie Llenbcust B TeMnepaTypy 1o mkaine

KenpBuHa. ..

- 200K

- 300

- 143

- 203

HET MPaBUIHLHOTO OTBETA

14. BpoyHOBCKOE TBH)KEHHE — 3TO. ..

- TETJIOBOE JIBU)KEHHE B3BEIICHHBIX B KUIKOCTH I ra3e YacTHIL
- 11000€ TBMKEHUE MOJIEKYT

- ABIKCHUE MOJICKYJI B )KUAKOCTH

- BSaHMOHeﬁCTBHe MOJICKYJI B PE3YyJIbTATC YCro OHU JIBUT'AKOTCA 6CCHOp$IIIO‘IHO
- HeT IIPaBHJIBLHOTO OTBETA

15. UneanbHblii ra3 — 3710...

- 0001 Ta3, €CIIU ero paccMaTpuBaTh B MOJIEKYIJISIPHOM Qu3uKe

- BCE JIETYaMIIIMe ra3bl U3 U3BECTHHIX B HACTOSIIEE BpEMS

- (huzmueckast MozieNb ra3a, B3aUMOJICHCTBUE MEXKYy MOJIEKYJIaMH KOTOPOTO - MPEHEOPEKUMO
MaJo

- peasibHBI ra3, u3y4aeMblil B QU3UKE U XUMUU

- HET NMPaBWJILHOTO OTBETA

16. Kak onpenensieTcst remiieparypa tena?

- Ha OIIlyIlb, PYKOMU

- CIICIUATBHBIM 000pYI0BaHUEM

- TpalyCHUKOM

- TEPMOMETPOM

17. 3a Honb rpamycoB, no mikajie Llenscus, mpuHsATa TEMIeparypa. ..

- TasAHUA JIbJ1a

- 3aMep3aHus PTYTU

- KUTICHUA BOJbI

- mo0ast yCIOBHas TeMIeparypa
18. BiaaxHOCTB 27T0. ..

- CBIPOCTh B ITOMEIIEHUN
- COZIep>KaHNE BOASIHOTO apa B BO3JlyXe

- COCTOSIHHE TIOTO/IbI I1OCIIE 0K

- COCTOSIHUE, Kor/ia HaOmro1aeTcst 00pa3oBaHue KarejaeK BOJIbI

19. Kakoe naBnenue nmeet 1 kT a3ota B 00béMe 1 ky0.MeTp nipu Temmieparype 27C? ATOMHBIN

Bec asora 14.

-0,88Ila

-8,811a

- 88 Ila

MPaBUJIBHOTO OTBETA HET

20. T'a3 cxar nzorepmudecku ot 00béMa V1 = 8 11. 10 06séma V2 = 6 1. Pa3sHocTh naBneHuit

npu 3ToM Bo3pocia Ha 4 klla. Kakum 6b110 HavansHoe naBienue P17?

- 10 kI1a
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- 12xI1a

- 20 xITA

- 24 xIla

- HET IPAaBHILHOTO OTBETA
21. Yrto Takoe HanpspKeHHE?

- (hM3MyUecKast BeINYMHA, BBI3BIBAIONIAS TOK B IIPOBOTHHUKE

- (huznyeckas BeJIMUMHA, KOTOPAst BEIPAKACT CBSI3b MEXKIY CUJION TOKA U - BBIJICIICHHON Ha
y4JacTKe IIeNU SHEPTUeH WiIn pa3BUTON MOITHOCTHIO

- (huznyeckast BeIMUMHA, KOTOPYIO HEOOXOIMMO YUUTHIBATh, OIKIIIOYAst IOTpEOUTENeH K
JIIEKTPOCETH

22. OT 4ero 3aBHCUT CONPOTHBIICHHE MTPOBOTHUKA?

- OT pa3MepoB IPOBOJAHUKA
- OT JUTMHBI IPOBO/IHUKA, TUIOIIA TN ITOTIEPEYHOTO CEUCHHUSI, MAaTepHaIa U TEMIIEPATYPhI
- OT pa3MepoB U PaCIOI0KEHUS IPOBOJHHUKA

- OT HAIIPSHKCHUS U TPOTEKAIOIETO TOKA

23. B Kakux equHHUIAX U3MEPSIFOT MOIIHOCTh TOKa?

- B JDKOYJISIX
- B KyJIOHax

- B amIiepax

- B BaTTax

- B HBIOTOHAX

24. VI3 4ero cocTOUT MpOoCTEHIIas 2eKTpUuIecKas Henb?

- U3 UCTOYHUKA TOKA, TIOTPEOHUTENSI U U3MEPUTEIILHBIX YCTPOUCTB

- U3 TIPOBOJIOB, TOTPEOUTEIICH U TICPEKITFOYATEIIS

- U3 MPOBOJIOB U MOTpeOUTENEH TOKa

-3 UCTOYHMKA TOKA, MOTPEOUTENS U MEPEKITI0YaTess, KOTOpble COEJUHEHbI TPOBOIaMHU
25. Uto Takoe IeKTPUIECKUN TOK?

- YIIOPSAIOYEHHOE IBMKEHUE DJIEKTPUUECKUX 3apsAA0B B DJICKTPUUECKOM I10JIe
- ABHJKCHUEC aTOMOB B ITPOBOTHUKE

- JIBI>KEHHE JIEKTPOHOB B TeJlaxX

- IBH)KE€HHUEC HNOHOB

- IBM)KEHUE 3JIEKTPOHOB I10 POBOY

26. Kakoit marepuan uCHoab3yOT ISl CIIPAJICH 3JIEKTPOIaMITOUeK?

- BOJIb()paM, y HEro BbICOKasi TEMIIEpaTypa IJIaBJICHUS

- M€Jlb, OHA XOPOIIIO MPOBOAUT AIIEKTPUUECKHI TOK

- HUKEJIb, OH 06H3}13€T J0BOJIBHO BBICOKHUM YACIBbHBIM COITPOTUBJIICHUEM

- YyTOJIbHASI HUTh, Y He€ TaKkKe OOJBIIOe YIeIbHOE COIPOTHUBICHUE

27. BonsiHast Karmist ¢ 3JICKTPHUSCKHAM 3apsAoM +5( COeTMHUIIACh ¢ APYTol Karuiei, o0a1aBmei

3apsaoM +20. Kakum crai aJeKTpruaecKuid 3apsij] 00pa30BaBIICHCS KaTlTH

-7 q
+3q
+10 g
+7q
-10q

28. OCHOBHBIMU HOCHUTEIISIMH 3aps0B B MeTaIaX SBIISOTCS. . .
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- DJIEKTPOHBI

- MOJICKYJIbI

- IPOTOHBI

- UOHBI

- HET HUKaKUX HOCUTEJIeH 3apsiioB

29. IToTeHmman >IEKTPUIECKOTO MOJIS ATO BEIMYUHA XapPAKTEPHU3YIOLIas. ..

- CHJTY TOKa B LICTIH
- ZICWCTBUE TIOJIS HA 3apsi/Ibl

- CHJIOBOE JICUCTBUE T10JI HA 3apsiIbl

- HATPSHKCHHOCTD TIOJIS

30. DIEeKTPOEMKOCTH 3TO BEIMYMHA XapaKTePU3YIOMIasl...

- CIIOCOOHOCTH TEJI TPOBOAUTD IEKTPUUECKUIN TOK

- CTENEHb HArPETOCTH TeJ MPU MPOXO0KACHUU Yepe3 HUX TOKa
- IeIICTBHE 3apsyKEHHOTr0 Tejla Ha HEHTPaJIbHOE TEJO

- CITIOCOOHOCTH TEJI HAKAILIMBATh JEKTPHUUECKUN 3apsi

3agaHus 1J151 KOHTPOJIbHBIX padoT

1. JIBr>keHue JABYX Tell onmuchiBaeTcs ypaBHeHusmu x1 = 0,75t3 + 2,25t2 + t, t2 = 0,25t3 +
3t2 + 1,5t. OnpenenuTs BETUYMHY CKOPOCTEH ITUX TE€Jl U MOMEHT BPEMEHH, KOr/la YCKOPEHUs UX
OyIlyT OJIMHAKOBBI, & TAK)KE 3HAUEHUE YCKOPEHUS B ’TOT MOMEHT BPEMEHHU.

2. Mertajuinueckuid mapuk Maccoll 5 T majgaer ¢ BBICOTBI | M Ha TOPU3OHTAIBHYIO
MOBEPXHOCTh CTOJIA U, OTPA3UBIIMCH OT Hee, MogHMMaercsa Ha BbicoTy 0,8 M. Omnpenenutsb
CPEHION0 CUITY yAapa, €CJIM COMPUKOCHOBEHHE IapuKa co ctoiom aiuiiock 0,01 c.

3. [lap maccoit 20 1, ABMXKYIIUNUCS TOPU3OHTAIHHO C HEKOTOPOM CKOPOCThIO VI
CTOJIKHYJICS C HETOJBIKHBIM IapoM Maccoi 40 r. [llapel abcomoTHO ynpyrue, yaap npsMou,
HneHTpanbHbINA. Kakyto 101110 cBOEH KHHETHYECKON YHEPTUHU TIEPBBI 11ap Tepenan BTopoMy?

4, ABTOMaIIMHA JIBIXKETCS C MOCTOSHHBIM TaHTEHIUaIbHBIM yckopeHueM 0,62 mM/c2 1o
TOPU30HTAJIBHOM MMOBEPXHOCTHU, ONHUCKHIBAs OKPYKHOCTH paauycoMm 40 m. Koadduumenrt tpenus

CKOJIbXKEHUSI MEXJy KOJieCaMHd MaIlIMHbl U IMOBEPXHOCTHIO #=0.2 gaxoit MyTh TpPOMAET
ManimHa 0€3 CKOJIbKEHUS, €CJIM B HAYaJIbHBI MOMEHT €€ CKOPOCTh paBHA HYJIIO?
5. Martematuueckuif MasTHUK COBEpIIAeT KolebaHWs B  cpelae, Ml KOTOpOW

norapu(MHUUECKU  JICKPEMEHT 3aTyXaHus Ay = 1’5. Kakum Oyzner 3HadeHue A, ecmm
COIPOTHBIIEHUE CPEbl YBEINYUTH 2 pasza?

6. Halitn 3akoH wu3MeHeHMs] Tepuojaa KoJeOaHHs MaTeMaTUYecKoro MasiTHHUKa C
MOJHATHEM MasTHUKA HaJl OBEPXHOCTHIO 3EMIIN.

7. MartepuanbHas Touka Maccod 0,01 kr coBepmiaeT rapMOHHYECKHE KoJeOaHus,

YpaBHEHHS KOTOPHIX MMEIOT BHI: * 0.25in 872 (m). Haiitu BO3BpalIamollyr0 CHJIy B MOMEHT

BpeMeHH 0,1 ¢ ¥ IOJIHYO SHEPTUIO TOYKH.

8. MarepuanpHast Touka Maccoil 0,01 kr coBepiiaeT rapMOHMUYECKHE KoJeOaHUS C
nepuonaoM 2 c. [lomnas sHeprus koneomromerics Touku 10-4 k. Haittu ammnTyny Konebanuid,
HanMcaTh ypaBHEHUE KojeOaHui, HAWTH Hanbosbllee 3HaYeHUE CUIIBL, AEUCTBYIONICH Ha TOUKY.
9. OnpenenuTth, CKOJIBKO KAJIOMOJIEH U MOJEKYJ BOJIOPO/ia COAEPKUTCA B oObeme 50 M3
noJ AaBineHueM 767 M pt. cT. pu Temmneparype 18 °C. KakoBa miIoTHOCTb U yJIeNbHBIH 00beM
rasa’?

10. B 6amione o6bemom 10 11 HaxoauTes renuit nmox nasienueM 1 Mlla npu Temmnepatype
300 K. [Tocne Toro kak u3 6amioHa 66u10 B3sTO 10 T renus, TemnepaTypa B 0aJUIOHE MOHU3UIIACh
10 290 K. Onpenenutsd gaBaeHHE Teusl, OCTAaBIIErocs B OaJIOHE.

11. B cocyne obvemom 2 M3 HaxoauTcs cMmech 4 Kr renus MU 2 K- BOAOpOJA IpH
temneparype 27 °C. OnpenenuTs 1aBI€HUE U MOJIIPHYIO MacCy CMECH Ia30B.
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12. B pesepByape oosemom 1,2 m3 Haxomutcst cmech 10 Kr azota m 4 Kr BojopojAa Npu
temneparype 300 K. Onpenenuts naBieHue U MOJIIPHYIO MacCy CMECH I'a3oB.

13. Onpenenuts CpeiHIO ATUHY CBOOOTHOTO MpoOera MoJIeKyJ U YUCIIO coyapeHui 3a 1
C, IPOUCXOSAIINX MEXITY BCEMU MOJIEKYJIaMU KHCIIOPO/1a, HAXOAIIETr0Csl B COCYJI€ EMKOCTBIO 2
1 ipu Temneparype 27 °C u ganenuu 100 xlla.

14. Uemy paBHBI CpeHME KUHETHYECKHME DHEPrUM IOCTYNaTeIbHOTO U BPAIATEeJIbHOTO
IBID)KEHUS MOJIEKYJI, COAEp KalIMXcsl B 2 Kr Bojopoaa npu temmeparype 400 K?

15. A30T Maccoil 2 Kr OXJIaXJaloT npu mnoctosHHoMm aasienun ot 400 mo 300 K.
Onpenenuth U3MEHEHUE BHYTPEHHEW SHEPTyH, BHEUIHIOW PAa0OTy U KOJIMYECTBO BbIIEICHHON
TEIUIOTHI.

16. Ornpeaenutsb yaenbHbIe TEMII0EMKOCTH “r , ¥ u1st emecu 1 kr asota u 1 Kr renwsi.

17. Kucnopon maccoit 160 r HarpeBatroT npu nocTossHHOM aaBieHuud ot 320 go 340 K.
Ornpeaenutb KOJIMYECTBO TEIUIOTHI, MOTJIONICHHOE ra30oM, U3MEHEHHUE BHYTPEHHEH 3HEpruu u
paboTy pacmupeHus rasa.

18. Kucnopoxa maccoii T = 2 kr 3anumaetr oo0beM V1 = 1 M3 1 HaxoauTCs IO 1aBjieHueM pl
= (0,2 MIla. I'a3 ObUT HarpeT cHavajIa P MOCTOSHHOM JIaBJIeHUH 110 oobeMa V2 = 3 M3, a 3atem
IIpU NOCTOSSHHOM o0beme 10 aasieHus p3 = 0,5 Mlla. Haiitu usmeHeHue BHyTpeHHEN 3HEpPruu
rasa, COBEpIICHHYI UM pabOTy M KOJIMYECTBO TEILUIOTHI, IepeaanHoe rasy. Iloctpouts rpaduk
npoiiecca.

19. WneanpHas TeroBas MamnHa, paboTaromas mo nukiay KapHo, coBepiraer 3a OJuH UK

5
pabory 15-10 Ix. Temmeparypa narpeBatens 400 K, temmneparypa xomommibHuKa 260 K.
Haiitu KI1J] MammHel, KOTUYECTBO TEIJIOTHI, TOTYyYaeMO€ MAIlIMHOM 32 OJUH LIUKI OT HarpeBa-
TeJsl, ¥ KOJIMYECTBO TEIJIOTHI, OTJaBaEMOE 32 OJHMH IIUKJ XOJIOIUIbHUKY.

20. Kucnopon maccoit 1 xr cosepmraer uukn Kapuo. [Ipu nzotrepMudeckomM pacuimpeHuu
ra3za ero o0beM yBEJIMYMBAETCs B 2 pasa, a U MOCIEAYIOLIEM anadaTHYeCKOM PACIIUPEHUN
cosepiaercs padora 3000 JIx. Onpeaenutp paboTy, COBEPIICHHYO 3a ITUKII.

21. B pesynpTaTe M30TepMUUYECKOTO paciupeHuss o0beM 8 T KUCIOpOa YBEIUUYUIICS B 2
paza. Onpeaenutb U3MEHEHHUE SHTPOIIHNH ra3a.

22. JlBa TOYEUHBIX 3apsnaa, Haxomasach B Boje (1~ 81) Ha PACCTOSIHUH ! JIpyr OT Jpyra,
B3aMMOJICHCTBYIOT ¢ HeKoTopoi cuioil F. Bo ckonbko pa3 HeoOX0IUMO MU3MEHHUTh PACCTOSHUE

MeXy HUMH, YTOOBI OHM B3aHMOJICHICTBOBAIIU C TAaKOM e CUJION B BO3IyXe ( £ =1 )?

23. JlBa mapuka OJWHAKOBOrO 0ObeMa, o0OJagarolue Maccoi 0.6-10 3r KaXKIbIH,
MOJIBEIICHBI Ha MIETKOBBIX HHUTAX JIHHON 0,4 M Tak, YTO WX MOBEPXHOCTH COMPUKACAIOTCS.
VYo, Ha KOTOPBIM Pa30IUIMCh HUTH NPU COOOIIEHUHU IIAapUKaM OJMHAKOBBIX 3aps0oB, paBeH
60°. HaiiTu Benmu4MHYy 3apsi/10B U CHITY 3JIEKTPUUECKOTr0 OTTAIKHUBaHUS.

24. B nsnemeHTapHON Teopuu aroma BOAOpPOJA MPUHUMAIOT, YTO 3JEKTPOH BpallaeTcs
BOKPYT TIPOTOHA IO OKPYXKHOCTH. KakoBa CKOpPOCTh BpAalICHHs D3JIEKTPOHA, €CIU PATIyC

OpOUTHI 0,53.107" Mm?

25. JIBa paBHBIX OTpHUIATENBHBIX 3apsiia Mo 9 HKI HaxoasATCsS B BOJE HA PACCTOSHUU 8 CM
npyr ot japyra. OmnpeneuTs HapsHKCHHOCTh W MOTCHIMAJ T0JIT B TOYKE, PACIIONIOKCHHON Ha
pPacCcTOSTHUU 5 CM OT 3apsiIOB.

26. DJEKTPOH JBWKETCS 110 HANPABICHUIO CHJIOBBIX JIMHUH OJHOPOJHOTO TIOJIS
HanpspkeHHOCThIO 2,4 B/M. Kakoe paccrosiHue oH MpoieTUT B BaKyyme J0 MOJHON OCTaHOBKH,

6
eciu ero HagambHas ckopocts < 107 M/c? Ckombko BpeMenn GyIeT JHThCs moneT?

27. 3apsn -1 1Kn nepemectuiica B none 3apsana +1,5 HKi u3 Ttouku ¢ norenuunanom 100 B B
TOUKy ¢ nmoreHnuagom 600 B. Onpenenuts paboTy CHIT TTOJISI K PACCTOSTHHUE MEXKTY TOUKaAMHU.
28. Bobruncnute eMKocTh OaTapeH, COCTOAILIEH M3 TpeX KOHAEHCATOPOB €MKOCThI0 1 MKD

Ka)K}IBIﬁ, IIPU BCCX BO3MOXXHBIX ClIydadX UX COCOAUHCHUS.
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29. B MenHoM mpoBogHMKE ceyeHHeM 6 MM2 U JUIMHOM 5 M TedyeT TOK. 3a | MUH B
npoBojHUKe Bbiaensercs 18 JIx Temnorel. OnpeaenuTbh HaNpsHKEHHOCTh MOJISL, TUIOTHOCTh U
CHUILY DJIEKTPHUYECKOI0 TOKa B IIPOBOTHUKE.

30. BuyTtpennee conpotuBieHue akkymyistopa 2 Owm. Ilpu 3amblkaHuMM €ro OJIHUM
PE3UCTOPOM CHJIa TOKa paBHA 4 A, Ipu 3aMbIKaHUU JIpyruM — 2 A. Bo BHeIIHeH 11enu B 000ux
Cy4asix BbIIENsAETCS OAuHaKoBas MoiHOCTh. Omnpenenuts DJC akkymynsiTopa W BHEIIHHE
COTPOTUBIICHUS.

31. [To xBagpaTHoO#t pamke co ctopoHoit 0,2 M TeueT ToK 4 A. OnpenenuTs HaPsSKEHHOCTh U
WHIYKUIWIO MAarHUTHOTO TOJISI B LIEHTPE PAMKH.
32. [Ipoiinst ycKOpSMOIIYIO pa3HOCTh NOTEHHHAIOB 3,52 kB, »3JeKTpoH BieTaeT B

OJHOPOJIHOE€ MAarHUTHOE IOJI€ MEPIECHAUKYISAPHO JUHUAM UHAYKuMu. Uuaaykuus nonsa 0,01 T,
paaunyc TpaekTopuu — 2 cM. OnpenenuTs yIeabHbIN 3apsi 3JEeKTPOHA.

33. OnektpoH ¢ sHeprued 300 »B  aBWKeTCS NEPHNEHIUKYISPHO JIMHUSAM MHAYKIUU
MarHUTHOTO TOJISI HANIPSDKEHHOCThIO 465 A/M. Omnpenenuth cuny JlopeHiia, CKOPOCTh B painyc
TPAeKTOPHUU JIEKTPOHA.

34. Kakyro HavMeHblIyI0 TOJNLIMHY JOKHA MMETh MbUIbHAS IJICHKA, YTOOBI OTpa)KCHHbIE
Jy4d MUMEIU KPACHYIO OKpPacKy (’:i =0.63 MKM)? benblii 1yd majgaer Ha IuieHKy noa yriiom 30°
(n=1,33).

35. Kakyio pasHOCTh IJIMH BOJIH A4 yvoxer paspemuTh IUGPAKIUOHHAS peIeTKa C

nepuoaoM 2,5 MkM mupuHoi 1,5 cM B crekTpe 3-ro mopsjka Ui 3eJeHBIX JIydel (;i =05
MKM)?

36. AOconoTHO yepHOe Teno Obuto Harpeto oT temmeparypsl 100 mo 300 °C. Haiitu, BO
CKOJIBKO pa3 U3MEHWJIACh MOIITHOCTh CYMMAapHOI'O U3 Ty4EHUs IIPU 3TOM.
37. CBeToBOE /1aBlIEHUE, HCIBITHIBAEMOE 3€pPKaJIbHOW IMOBEPXHOCTHIO IUIOMIAAbI0 1 cM2,

paBHO 1 w~xlla. Haiitm UIMHY BOJIHBI CBCT4, CCJIM Ha IOBCPXHOCTb CIKCCCKYHIHO

14
nagaer - 10 ($OTOHOB.

3K3aMeHaHHOHHLIe BOIIPOCHI.

1. Kunematnka nocTymarenpHOro M BpallaTeIbHOIO JBMKEHMM. KnHemarnueckue
XapaKTEPUCTUKHU ITOCTYNATEIBHOIO U BPALIaTEIbHOTO ABUKCHUMN.

2. CucteMbl OTCYETa, MHEpPLUHMATbHBIE CHCTEMBI OTcYeTa. 3akoHbl Hprotona. Cuima M Macca.
ITpuHimn oTHOCHTENBHOCTH ['anues. MIMmnyiibce, 3aK0H COXpaHe- HAsI UMITYJIbCA.

3. Mexannueckas paborta. KuHeTndeckas M TOTEHIMANbHAS DHEPIUs, 3aKOH COXPaHEHHUS
MEXaHWYEeCKOW HsHepruu. ['paBUTAllMOHHOE TOJie, 3aKOH BCEMUPHOIO TATOTEHUS. 3aKOHBI
Kemnnepa.

4., MOMEHT WHEPIMH, MOMEHT HMITyJIbca, MOMEHT CHUJIbl, OCHOBHOE YPABHEHME JMHAMHKH
BpalllaTeIbHOTO ABMKEHUS. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

5. Tapmonunyeckue xoneOanus. CBOOOMHBIE M BBIHYKIEHHBIE KOJEOaHUs, pe30HaHC. BOJHEL
pacrnpocTpaHEeHHE BOJIH. 3BYK.

6. Ocnosnsie noctynarel CTO. ITpeo6pazoBanus JlopeHna 1 MX KHHEMATHYECKHE CIIEICTBUSL.
PenaATuBUCTCKHN 3aKOH CIIOKEHUSI CKOpocTel. PendaruBucTckas dSHepruss U €€ CBSA3b C
HUMITYJIbCOM. DHEPTHUs MOKOSI.

7. Pacripenenenuss Makcsemia u Bonsumana. Cpenss, cpeaHsis KBaJpaTHdHas U Haubolee
BeposATHasi ckopocth. KBanToBbie pacnpenencHuss depmu-/upaka u boze-OlHiuTeitHa, UX
IIPUMEHEHHUS K Pa3JIMYHBIM CUCTEMAM.

8. OcHoBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETUIECKOH TeOpMH Tra3oB. Temmeparypa.
YpaBHEHHE COCTOSIHUS UICAITBHOTO ra3a. PeaibHbIe Ta3bl U )KUJIKOCTH, TBEPABIE TENA.

9. Buyrpennss sueprus. Temnora u pabora. IlepBoe Hauano TepMOAMHAMHKH. IIpHMMeHeHHE

20



IIEPBOr0 Ha4aja K U30IPOLIECCAM.

10. OGparumble M HeoOpaTMMBble IIpolecchl. Bropoe Hauano TepmoauHamuku. KIIJI nuxia
Kapno, TepmoanHamuyeckas mkajga TeMIeparyp. DHTponus Kak pyHKuus coctosiHus. dazoBble
IIPEBPAILCHM IIEPBOTO U BTOPOT'O POJA.

11. Dnexrpuueckmii 3apsj, 3aKOH COXpaHEHHMs >JIEKTPUYECKOro 3apsga. 3akon KyioHa,
NIEKTPUYECKOE II0JIe, MPUHLMI cyneprno3uuuu. CBA3b MEXIy HANPSIKEHHOCTBIO U
noreHuuanoM nousid. Ilose Toueynoro 3apspga u moine aunosd. [lomsgpusanust IUANEKTpUKA,
JUAJIEKTPUYECKas IPOHULIAEMOCTh BEILIECTBA.

12. Vcnosus cymectBoBanus Toka B 1end. Cuila ¥ INIOTHOCTh TOKa. 3akoH Oma. MomHOCTS
IIOCTOSIHHOT'O TOKa, 3aKoH J[xoyns-Jlenna. DneKkTponpoBOAHOCTD JKUIKOCTEH, Ia30B U TBEPIBIX
Tell. TOK B BaKyyMe.

13. BzaumoneiicTBue TOKOB. MarHUTHOE IOJIC TOKA, MATHUTHBI MOMEHT. BekTop unaykumnmn
MarHuTHOro mojisi. 3akoH buo-Capapa-Jlamnaca. [{upkynsiuss BekTopa HaNpsHKEHHOCTH
MarHuTHOTO TOJIA.

14. Cuna Ammepa. PaGoTa npu JBMXEHHHM NPOBOJHMKA C TOKOM B MarHWTHOM mnoie. Cuia
Jlopenna. MaruuTtHoe none B BemecTBe. HanpsykeHHOCTh U MHAYKIMS MarHUTHOIO TOJIS, CBSI3b
MEXy HUMHU. MarautHas npoHunaeMocTb. Jlua-, napa- u peppoMarHeTusM.

15. Onwiter ®apaness, 3aKOH 3JIEKTPOMArHUTHOM MHAyKumH. IlpaBwio Jlenua. SIBnenme
CaMOMHJYKIUH, HWHAYKTUBHOCTb. OHeprus MarHutHoro mnoiisi. CoOCTBeHHblE KOJIeOaHUS B
AIIEKTPOMArHUTHOM KOHTYpe, (hopmyina TomcoHa.

16. DnexrpomarnuTHOE TONE, ypaBHeHMS MakcBelaa. DIEKTPOMATHUTHBIE BOJHBI, IIKaa
3JIEKTPOMAarHUTHBIX BOJIH.

17. OcHoBHBIE 3aKOHBI T€OMETPHYECKOM ONTHKH. [T0Ka3aTeNnb IMPEIOMIICHHS, CKOPOCTh CBETA
B BaKyyMe€ U B BellecTBe. Jlucnepcens u noriouieHue ceera.

18. Unreppepenuus m auppakuus ceera. MuTtepdepomerpsl. JndpakuuonHas pemieTka.
[Tonstue o romorpaduu. EcTecTBeHHBII M TMONSAPU30OBAHHBIA CBET, 3aKOHBI Mamoca u
bprocrepa.

19. Tennosoe usnyuenue, gopmyna Ilnanka. 3akoHsl BHemHero (ortodddexra, ypaBHEHUE
OuHmreitHa 11 porodddexra. oTOH, €ro FIHEPTrUst U UMITYJIIbC.

20. Tunoresa ne Bpoitna. Vpasuenue Ilpenuurepa, BonHOBas (QyHKIHsA, €€ (DM3HYECKHIA
cMmbicia. CnuH 3nekTpoHa. KBaHTOBble umclia A COCTOSIHUM 3J€KTpOHa B aTOME, IMPUHIIUII
ITaynu. Ilepuoanueckas cucTeMa 3JIE€MEHTOB.

21. Onwitel Peseppopna, smepHas mogens atoma. CocTaB sjgpa, €ro 3apsj U Macca.
3aBUCHMOCTb YAEIbHOW 3HEPIHM CBSI3M OT MAaccoBOro uucia. PagmoakTuB- HOCTh. SInepHble
peakuuu, neneHue saep. AnepHeie peakTopbl. TepMosSaEpHBbIN CUHTE3, SJHEPTHS 3BE3 /.
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Kpurepun oueHKu nNpoMeKyTOYHOMN aTTecTAllMU B (popMe IK3aMeHa

Ouenka

XapakTepucTuka Tpe0OBaHHMH K pe3yJbTaTaM aTTecTanuu B ¢dopMme
IK3aMeHa

«OTInyHO»

Teopernueckoe coaepx’aHUe Kypca OCBOEHO IIOJHOCTBbIO 0€3 Mpo0enos,
CUCTEMHO U TJIyOOKO, HEOOXOAMMBbIE MPAKTHYECKHE HAaBBIKM pPabOThI C
OCBOCHHBIM MaTepHajoM C(OPMHUPOBaHBI, BCE MPEIYCMOTPEHHBIE pabouei
y4ueOHOM mporpaMMoi yueOHbIE 3aJJaHUsI BBITIOJHEHBI 0€3yNpeyHo, Ka4yecTBO UX
BBINOJIHEHUS] OIICHEHO YHMCIIOM 0aJJIOB, OJIM3KHUM K MAKCUMYMY.

«Xopo1Io»

Teoperuueckoe cojepkaHHe Kypca OCBOGHO B 1eIoM 0e3 MpoOenos,
HEOOXOUMBIC TPAKTUYECKHE HABBIKM PA0OTHI C OCBOCHHBIM MATEPUAIOM B
OCHOBHOM C(OPMHUPOBaAHBI, MPEAYCMOTPEHHbIE padouell yueOHOW MporpaMMoit
ydeOHbIC 3aJaHUsl BBIMOJHEHBI C OTICIBHBIMH HETOYHOCTSMH, Ka4eCTBO
BBITIOJTHEHUST OOJIBIIMHCTBA 3aJ]aHUIl OIICHEHO 4YHCIOM OaiioB, OJM3KUM K
MaKCUMYyMY.

«Y TOBIIETBOP
UTENBHO)

Teopernueckoe cojepkaHue Kypca OCBOGHO OOJbIIeH 4acTbio, HO MPOOEsbl He
HOCSIT CYLIECTBEHHOI'O XapaKTepa, HE0OXO0UMbIe IPAKTUUECKHE HAaBBIKU PabOThI
C OCBOCHHBIM MAaTe€pHaJOM B OCHOBHOM C(OPMHPOBAHbI, OOJBIIMHCTBO
[IPEyCMOTPEHHbIX ~ paboueil y4eOHON mporpamMmMoil  y4eOHBIX 3aJaHUi
BBINOJIHEHBI, OT/AEIbHbBIC U3 BBIIOJIHEHHBIX 3a/IaHUH coJepkKaT OLIMOKH.

«HeynoBneTs
OPUTEIBHO

Teopernueckoe coaepkaHue Kypca OCBOCHO YaCTHYHO, HEOOXOJMMbIE HABBIKU
paGoTel He chopMupOBaHbl WM CHOPMUPOBAHBI OTICNIBHBIE W3 HUX,
OOJIBIIMHCTBO TPEIyCMOTPEHHBIX padoueil y4eOHOH NporpaMMoOil y4eOHBIX
3aJJaHUi He BBIIOJIHEHO JIMOO BBIIOJIHEHO C IPyObIMM OIIMOKaMH, KaueCTBO UX
BBITIIOJTHEHUS] OLIEHEHO YKCJIOM 0ajlioB, OJM3KUM K MUHUMYMY.

7. IlepeyeHb OCHOBHOM M JOMOJHUTEIbHOI y4eOHOI JIMTepaTyphbl, HE0OXOAUMO 11

OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

a) OCHOBHAs y4eOHAs Iumepamypa.:

1. Casenses, U.B. Kypc o6meii pusuxu. B 5-u T1. Tom 1. Mexanuka. [DneKTpoHHBII
pecypc] : YueOGubie mocobuss — DnektpoH. naH. — CII6. : Jlanp, 2011. — 352 c¢. — Pexum
nocryna: http://e.lanbook.com/book/704 — 3ari. ¢ 3kpana. (1ata ooparmenus: 26.03.2016).

2. CasenbeB, U.B. Kypc o6meit pusuku. B 5-u TT. ToM 2. DJIEKTPHYECTBO U MATHETH3M.
[DnexTpoHHBIH pecypc] : Yuebnbie mocobus — Dnektpod. naH. — CII6. : Jlans, 2011. — 352 c.
— Pexum noctyna: http://elanbook.com/book/705 (nata obpamenus: 26.03.2016).

3. Casenses, M.B. Kypc obmeii pusuku. B 5-u T1. Tom 3. ®usrka U TepMOAUHAMUKA.
[OnexTpoHHBIi pecypc] : YueOHble mocodust — DnektpoH. naH. — CII6. : Jlans, 2011. — 224 c.
— Pexxum gocryma: http://elanbook.com/book/706 (nara obpamenus: 26.03.2016).

4. CaBenveB, U.B. Kypc o6meii ¢usuxu. B 5-u 1r. Tom 4. Bommbl. Onruka.
[OnexTpoHHBI pecypc] : YueOHble mocodust — DnektpoH. naH. — CII6. : Jlans, 2011. — 256 c.
— Pexum noctyna: http://elanbook.com/book/707 (mata obpamenus: 26.03.2016).

5. Casemses, M.B. Kypc o6meii ¢pusuku. B 5-u Tr. Tom 5. KBanTOBas ontuka. AToMHas
¢dusuka. Ousnka TBepaOTO Tena. Ou3uka aTOMHOTO Apa U dJIEMEHTAPHBIX YaCTHIL. [ DIEKTPOHHBIH
pecypc] : Yuebnbie mocobus — OnektpoH. naH. — CII6. : Jlans, 2011. — 384 c. — Pexum

nocryna: http://elanbook.com/book/708 — 3ari. ¢ skpaHna. (nara obparenus: 26.03.2016).
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0) OononHumenvHas yueOHas aumepamypa.:

1. Xaiikun C.D. ®usnyeckue 0CHOBBI MEXaHHUKH. 3-€ U3]1., cTep. [ DIEeKTPOHHbII pe- cypc]
/ C.3. XaiikuH. - CII6.: U3a-Bo «JIanby, 2008. - 768 c. - Pexxum nocryma: 32
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=420 (nata oopamenus: 16.04.2015)

2. Ilnonsekuit D. B. AtomHas ¢usuxa. B 2-x t1. T. 1. BBeaeHue B aTOMHYI0 (H3HKY
[Texct] / O. B. lllmonbckwuii. - M.: U3a-Bo "Jlans", 2010. - 560 c.

3. Baiigens A. H. Omubku uzMepeHuii pu3Myeckux BeIMUUH [DIEKTPOHHBIH pecypc]:

yaeOHoe mocobue. 3-e usm., crep. / A. H. 3aiinens. - CII6.: U3a-Bo «Jlawby, 2009. - 33 112 c. -
Pexum  moctyma:  http://e.lanbook.com/books/element.php?pll cid=25& pll_id=146 (nmarta
obpamenus: 16.04.2015)

8. [lepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTH « MHTEepHET»,

HEO0XOAUMBIX VIS OCBOCHUSI JUCIHUIIJIMHBI (MOZYJIs1)

JuexkTpoHHble pecypebl UHITY

No Ccblika Ha HanmenoBanue pazpadoTku HoctynHocTh
uH(opMAIMOHHBII B JJIEKTPOHHOI (popme
/m pecypc
DnekTpoHHas 6bubnuoreka | http://www.dlib.eastview.com | Jloctyn Bo3MOXeH ¢ J1t000ro
EastView KOMITbIOTEPA, BKIIOUEHHOTO B
YHUBEPCUTETCKYIO CETh
HUarly
CnpaBoYHO-TIpaBOBast http://www.consultant.ru JlocTyT BO3MOKEH ¢ JIF000T0
cuctema «KoHcynbraHT- KOMIIBIOTEPA, BKIIFOYEHHOTO B
TUTEOC» YHUBEPCUTETCKYIO CETh
HUurl'y
baza nannbix «[lommpen» | http://www.polpred.com JlocTyI BO3MOXKEH € JIF000T0

KOMIIBIOTEPA, BKIIFOYEHHOTO B
YHUBEPCUTETCKYIO CETh

HNurl'y
Wudopmannonnas http://www.window.edu.ru CBOOOHBIH JOCTYTI TIO CETH
cucrema «EnmuHoe okHO Wurepuer.
J0CTyTa K
o0pa3oBaTeNbHBIM
pecypcam»
WNudopmannonnas http://www.ecsosman.ru CB0OOAHBIN JOCTYI MO CETH
cucrteMa « JKOHOMHKA. Wnrepner.
Couuonorus.
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MeHnemxkMeHT

Caiit Bricmen
aTTeCTAllMOHHON
KOMHCCHUH

http://www.vak.ed.gov.ru

CBOOOIHBIN TOCTYTI IO CETH
Hutepner.

B IIoMOIIb aClIUpaHTaM

http://www.dis.finansy.ru

CBOOOIHBIN TOCTYII 11O CETH
HutepHer.

Elsevier

http://www.sciencedirect.com;

http://www.scopus.com

JlocTym BO3MOXEH ¢ JTF000T0
KOMIThIOTEPA, BKIIOYEHHOTO B
YHHBEPCHTETCKYIO CETh
HUurl'y

KoHcynbTaHT cTyIeHTa

http://www.studmedlib.ru

JlocTym 1o MHAWBUYabHBIM
CKpETUY-KapTam.

«ONeKTpOHHAas
O0uOIMoTEUYHAs cUCTEMA
YHUBEpCcHUTETCKAs
ouonmorexka ONLINE»

http://www.biblioclub.ru

JlocTyn BO3MOXEH € 0000
KOMITbIOTEPA, BKIIOUEHHOTO B
YHUBEPCUTETCKYIO CETh
Nurl'y

9. IlporpammHoe odecneuyeHue

VYHuBepcuter o0ecrneyeH HEOOXOAWMBIM KOMIUIEKTOM JIMLEH3MOHHOTO U CBOOOJHO
pacpoCTpaHsIeMOro NPOrpaMMHOr0 00ECIIEYeH s, B TOM YHCJIE OTE€UECTBEHHOTO MPOU3BO/ICTBA.
Kaxnplii oOydaromiuiics B Te4eHHE BCEro Nnepuoaa oOydeHUs oOecredeH WHIAMBHIYaIbHBIM
HEOTPaHWYEHHBIM  JIOCTYIIOM K  3JEKTPOHHOW  HH(OpPMalMOHHO-00pa30BaTeNbHON  cpere
yHMBEpCUTETa M3 J1000M TOYKM, B KOTOpOM HMMeeTcs JOCTynl K HH(POPMalUOHHO-
TEJIEeKOMMYHUKALIMOHHOMN ceTH «HTepHeT» Kak Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.
VYHuBepcurer obecriedeH KOMILIEKTOM
obecrieueHusl.
1. JlunensuoHHOE nMporpamMMmHoe obecreueHue, ucnonbzyemoe B Uarl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. TIporpammusiii kommmiekc MMUC “Busyansnas Ctyaus TectupoBanus’”
1.4. Antusupychoe I10 Eset Nod32
1.5. CopaBouno-mipaBoBas cucrema “KoncymapTant”
1.6. CopaBouno-mipaBoBasi cuctema “I'apant”

CJICAYyIOIUM JIMICH3UOHHOI'0  MpOrpaMMHOTO

Hap;u:[y C TpaAULUOHHBIMHU HU3AAHUAMU CTYACHTBI W COTPYAHUKH HUMCIOT BO3MOXKXHOCTb
IMMOJIB30BATHCS DJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMU OazamMu JaHHBIX:

Taoauua 9.1.

Ha3Banue pecypca CcebLika/noctyn
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OnekTpoHHass OuOimoTeka oHmaiH «EmuHOoe OKHO K

00pa3oBaTeNbHBIM PEeCypcam»

http://window.edu.ru

«O0bpazoBatenbHbIN pecypc Poccumny

http://school-collection.edu.ru

®denepanbHbi  00pa30BaTENbHBIN  TIOPTA:  yUPESKICHHS,
nporpammsl, cranaaptsl, BY3b1, Tectol EI'D, THA

http://www.edu.ru —

®denepanbHblii EHTP HHDOPMAIMOHHO-00pa30BaTEILHBIX
pecypcoB (PLIOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJIEHTA".
OMOJIMOTEKA TEXHUYECKOTO By3a

DJIeKTPOHHAS

http://polpred.com/news

N3 naTenbcTBO «JlaHbY. DNeKTPOHHO-OMOIHOTEUHAs

CHCTEMA

http://www.studentlibrary.ru -

Pycckas BuptyanbHas Oubnuorexa

http://rvb.ru —

N3narenscTBO «JIaHbBY. OneKTpOHHO-0MOINOoTEUHAs

CHUCTCMa

http://e.lanbook.com -

ExxenenenbHuk Hayku u oOpasoBanus [Ora Poccun
«AxaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas anekrponnas Oubnaunoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnexkTpoHHO-0ubnnoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

OJEeKTPOHHO-CIIPABOYHAsl CHUCTEMa JOKYMEHTOB B cdepe
oOpazoBanus «Hpopmuo»

http://www.informio.ru

I/IH(l)OpMaI_II/IOHHO'HpaBOBa}I cucreMma ((KOHCy.]'IBTaHT'HJ'IIOC»

CereBas BepcHsi, TOCTYIIHA CO BCEX
KOMIBIOTEPOB B  KOPIOPATUBHOMN
cetn Uarl'y

HNudopmannoHHo-mpaBoBas cuctema «l apant»

CereBas BepcHsi, TOCTYIIHA CO BCEX
KOMIBIOTEPOB B  KOPIIOPATUBHOMN
cetn Uarl'y

OneKTpoHHO-0MbIMoTeyHas cucrema «tOpai

https://www.biblio-online.ru

10. MaTepuajabHO-TeXHUYECKOE o0ecrieyeHre Y4eOHOi TUCIUILTHHBI/MOaYas «DPu3uKa»

MarepunanbHo-TexHHYecKasi 0a3a YHMBepCUTeTa I03BOJSET oOecrneynBaTh KaueCTBEHHOE

MPOBCACHUC TCOPCTUYCCKUX U TPAKTUICCKHUX 3aHATHH.

[TepeueHs HEOOXOAMMBIX TEXHUUECKHUX CPEICTB O0YUEHUS, UCTIONb3YEMbIX B yUeOHOM

mnmpouecce st OCBOCHUA AU CHUTIIINHBL «DPusznka».

e KOMIBIOTEPHOE U MYJIbTUMEINITHOE 000pyI0BaHUE;
® BHUJCO- U ayJMOBU3YaJIbHBIE CPEICTBA OOYUECHHUS U JIP.
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Hcnonp3yemoe od1iee 1 crienrain3upoBaHHOe YueOHOe 000py/10BaHNE, HAUMEHOBAHHE
CTHEeNMANN3UPOBAHHBIX ayJAUTOPHIA, KAOWHETOB, TA0OPATOPHIA C IEPEUYHEM OCHOBHOTO
71a60paTOPHOIO 000PYIOBAHMS, CPEICTB U3MEPUTEILHON TEXHUKH MPUBEICHBI B Ta0. 7.2.

IlepeyeHb TEXHHUYECKHUX CPEACTB, HCMOJIb3YyeMbIX NMPHU OCYIECTBIEHUH
00pa3oBaTeIbHOIO Mpolecca Mo JUCHUNIHHE

Tabnuua 7.2.

IlepeyeHb 0CHOBHOTO 000pyA0OBaHMS

1. | JlaGopatopuu MeXaHUKH U MOJIEKYJISAPHOH (HU3HKH,

2 | JJabopaTopwus IEKTPUICCTBA M MAarHeTU3Ma

3 | JTabopaTopusi ONTHKH

4. | KommbroTeps (2 miT.)
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PaGouast mporpamMma qucCHUILIHHBEI PU3MKA COCTaBIICHA B COOTBETCTBUH ¢ TpeboBanusimMu OI'OC
BO no nanpasnenuto moaroroBku 44.03.05 [lenarorudeckoe oopa3zoBanue (¢ AByMs poOUIIMH
noarotoBku) «Martematukay. «HpopmaTHKay.

IIporpammy cocraBuiI:
Cr. npenogaBatenb kadeapsl «Pusznka» Topmxoesa 3.C.

[Iporpamma ono6pena Ha 3aceganuu kadeapsl «Duzuka»

[Tporokon Nel0 ot «20» mas 2024r

HporpaMMa oL[06peHa yLIe6HO'MCTO,I[I/I‘IeCKI/IM coBeToM DU3MKO-MaTEMaTHUECKOI O Q)aKy.HBTeTa

npotokoa Ne 9 ot «22» mas 2024 1.
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CaeneHnnsi 0 nepeyTBep kKAeHUN NPOrPaMMbl HA 0YepeIHOi Y4eOHbI roJ U perucTpanun

H3MEHeHH
YyeOHsblii Pemrenue Buecennnlie namMeHeHus IMonmuce 3aB.
ToJI kadenpsl kadenpoit
(Ne mpoTokoia,
JaTa)

28



