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1 Ilesu u 3aaa4M JUCHUTLTHHBI

Heuabio u3yyeHus: JMCHUILIMHBI «PU3MKa» gBIseTcs (OPMHUPOBAHUE MPEICTABICHUH,

NOHATUH, 3HAHUW O (YHJAMEHTAIBHBIX 3aKOHAX KIIACCHYECKOW M COBPEMEHHOW (UMK |
HaBBIKOB ITPHUMEHEHHS B TPO(ECCHOHATBHON IEATENbHOCTH (PU3NYECKUX METOAOB U3MEPEHUN U
UCCIIC/IOBAHM, HEOOXOIUMBIX JUISI M3YYCHUS CMEXHBIX JTUCHUIUIMH, JUIS TPOJOJDKEHHS
00pazoBaHusl.

1.

Hown

o

3agauu IMCHMILIMHBI:

M3yueHre OCHOBHBIX 3aKOHOB MEXaHUKH, TEPMOJUHAMUKH, FJIEKTPOMArHeTU3Ma, ONTHKH,
aTOMHOM ()M3UKH U OCBOCHHE METOJIOB PEIICHHS 33/1aY.

Pa3BuTHE TOrMYeCKOro MBIIUICHUS.

OgnaieHre MeTo1aMH1 JIAOOPATOPHBIX UCCIIETOBAHUM.

BripaboTka ymMeHMII ¥ HaBBIKOB 110 MPHUMEHEHHIO 3aKOHOB ()M3UKH, HEOOXOIUMBIX IS
BBIOpAaHHOW CIIEIMANBHOCTH W ISl MPUMEHEHHS ITOJyYCHHBIX 3HAaHUH B~ WH)KEHEPHOU
IPaKTHKE.

JleMOHCTpanus CBSI3H pa3iesioB GU3NKH € MPAKTUYECKUMU 3aJa4aMu.

PazBuTne yMeHHs WCHONB30BaTh 3aKOHBI (MUKW JUIS PEHICHUS MPUKIAAHBIX 3a1ad U
TPaMOTHO MHTEPIPETHPOBATH UX PE3YJIbTATHI.

2 Mecrto qucuunauHbl B ctpykrype OOII

HI/ICHI/IHHI/IHa «Du3MKa» OTHOCHUTCSA K 00A3aTeIbHOM 4YacTH JUCHUITIINH Q)CﬂepaHBHOFO

rOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJApTa BBICHIETO OOpa30BaHUs 10 HAINPaBICHUIO
noarotoBku 35.03.06 Arpounskenepus. MHuaekc aucuuruinasl o yuebnomy miany: b1.0.10.

Huctunnuna «®u3uka» HM3y4dyaeTcs CO BTOPOrO0 CEMecTpa IEpPBOTO Kypca MO3ITOMY

0a3upyercss Ha 3HAHUSAX M YMEHMSX, HOJYYEHHBIX CTYIACHTAaMH IPU HM3YyYEHHUU UCLMILIMH
b1.0.09 «Maremaruka» u 51.0.11 «Xumusi» U MIKOIBHOTO Kypca (pU3UKH.

K unciay BXOAHBIX 3HaHUH, HAaBBIKOB U BJIAJCHUN CTYAEHTA, IPUCTYIAIOLIETO K U3YUYEHUIO
JUCHUIUINHBI «DU3uKa», TOIKHO OTHOCUTHCS CIIEAYIOLIEE:

1. Maremaruka.

Tewmsr:

1. TlepemeHHble BeTMUUHBI M (PYHKIIMOHAIbHAS 3aBUCUMOCTb.

2. Teopwus npenenos, mousTue o auddepeHnmane u mpou3BOIHON, X TPUITOKEHUSI.
3. Tlonsatue 06 UHTErpase U ero NpUIOKEHHE.

4. JluddepenumanbHble ypaBHEHUST NIEPBOTO U BTOPOTO MOPSAKOB.

2. Heopranuueckast XUMHsL.

Temsbl:
1. Crpoenue BemecTBa (aTom, nepuoandeckuii 3akon .M. Mennaeneena,
nepuoanyueckas Tabiuia XMMUIECKUX DJIEMEHTOB, XUMUYECKasi CBSI3b).
2. PacTBOpBI HEANIEKTPOIUTOB U INEKTPOIUTOB (IJIEKTPOIUTHUECKAS AUCCOIIUAIIHS).
HuctunnuHa «Pusuka» sBiaseTcs 0a30BOW I MOCIEIYIONIET0 U3YYEHUS TUCIUTUINH:

b1.0.15 «l'unmpaBmuka», b1.0.16 «Temnorexnuka», bl.0.17 «MarepuanoBenenue u
TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MarepuaioBy, b1.0.19 «ABromaruka», 51.0.20 «Mexanukay,
b1.0.28 «OnexTporexHuka u snexTporuka», b1.B.JIB.02.01 «Meronuka npoBeneHUs] HAyYHBIX
UCCIIeIOBaHM». 3HAHUS, YMEHUS U BiIaJeHus, popMHUpyeMble JaHHON y4yeOHON AMCLUUILIMHOH,
ABIISIOTCS 0a30i 1s1 3(PEKTUBHOTO MPOXOXKIAECHUS MPOU3BOJACTBEHHON MPAKTUKH, HAMMCAHUA
KypCOBOT'O MPOEKTa U BHITYCKHOM KBaTU(UKAITMOHHON PaOOTHI.



3 Komnerenuuu odyuarouierocsi, popMupyemMsbie B pe3yJbTaTe 0CBOCHHUs TUCHHMIJIHHBI

KO):[ N HAUMCHOBAHHUE KOMIICTCHIINHU

Kon | HANMMEHOBaHMEe
JDOCTHIKeHUS KOMIIeTEeHIMH

HHIMKATOpA

OIIK-1 Cnocoben pemiath TUIOBBIE 3aJaud
npoeCCHOHATIBHON JEATEIbHOCTH Ha OCHOBE
3HaHUH OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX
U €CTeCTBEHHbIX HAayK ¢ IPHUMEHEHHEM
UH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI

N-1omk-1 JdeMoHCTpUpYyeT 3HaHUE OCHOBHBIX

3aKOHOB MaTeMaTHYECKHX,
€CTECTBCHOHAYYHBIX u
obmenpodecCHOHATBHBIX JUACIUILINH,

HEOOXOIMMBIX JJIsSi PEIICHUS] TUIIOBBIX 3a/1a4 B
00J1aCTH arpOMHKEHEPHH.

N-20nk1 Wcmonb3yer 3HaHUS OCHOBHBIX
3aKOHOB MaTEeMaTHYECKNX W EeCTSCTBEHHBIX
HAyK U1 pELICHHWS CTaHJapTHBIX 3aJad B
arpOMHKEHEPHUU.

NN-3onk1  Ipumensier  mHQOpPMAIOHHO-
KOMMYHUKAIMOHHBIE TE€XHOJIOTUU B PEIICHUU
TUTIOBBIX 3a7]a4 B OO0JIACTH arpOWH>KCHEPHH.

N-4omk-1. [Tonp3yercs CcIieaJIbHBIMU
nporpaMMamMud W 0a3aMM  JaHHBIX  TIpU
pa3paboTke TEXHOJIOTHI u CpEICTB

MEXaHu3alu B CCIIbCKOM XO3SMCTBE.

4 CTpyKTypa U coJep:KaHue JUCHUILINHBI

OO0t 00BEM IUCHUIUIMHBI COCTABIAET 8 3aUE€THBIX €UHHUILI.

4.1 CrpykTrypa AUCHMILIMHBI
Ounas ¢popma 00yueHus

. Bcero Cemectp
Bun yae6HOI paboTh HACOB > 3

AyauTopHble 3aHATHA (BCEro) 93 42 51
B mom uucne:
Jlexumn 31 14 17
JlabopatopHbie pabOTHI 31 14 17
[IpakTudeckue 3aHATHS 31 14 17
CamocrosiTeabHast padora 153 84 69
KOHTPOJIb 42 18 24
Bua npoMexxyTOYHO# aTTecTaliu 3ayer 9K3aMeH
O0mas TpyA0EMKOCTh, YaChI 288 144 144
3a4éTHbIE €IUHALLI 8 4 4
4.2 Conep:kaHue pa3iesioB A1 CHUNIHHBI

Paszoen 1. ®u3nyecKkne 0CHOBbI MEXaHUKH

[Ipenmer ¢usuku. Mertoasl (PU3MUECKOrO  HCCIENOBAaHUS:  OMNbBIT, TUIIOTE3a,

OKCIEPUMEHT, Teopus. MaremaTnka W Qu3uka. JlMajekTHUecKuil MaTepuanu3M M (u3MKa.
Baxueiimue stansl ucropun pusuku. Posb Gu3MKK B pa3BUTUN TEXHUKH U BIMSHUE TEXHUKU HA
pazButue ¢uszuku. dusznuka Kak KylabTypa MozenupoBaHHus. KommbroTepbl B COBpEeMEHHOU
¢uzuke. Ponb ¢u3uku B cTaHoBiIeHUH MHXeHepa. OO0Imas CTpyKTypa M 3aJaud Kypca (U3UKH.
PasmepHocTh ¢usnyeckux BenuuuH. Cuctembl enuHull. OCHOBHBbIE €TUHHUIBI (PU3NUECKHUX

Benuuud B CU.

Mexanuka, €€ pa3zenbl, OCHOBHBIE ATanbl pa3BUTHI. MEXaHMYECKOE JBUKEHHE Kak
npocteiimas Gopma nBrxkeHUs Matepuu. Kimaccnyeckass MeXaHHKa, TPAHUIIBI €€ MPUMEHUMOCTH;
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CHCTEMBI OTCYETa, MaTepUalbHas TOYKA, CUCTEMA MaTEpUAIbHBIX TOYEK, aOCOIIOTHO TBEPHIOE
TEJI0, CIIOLIHAS Cpefa.

Kunemartuka marepuansHoi Touku. Kunemaruka, e€ 3agauu. Ilepemenienue, CKOpocTs,
yckopeHue. CBsi3b MEXJy KOOpAMHATaMHU U BPEMEHEM IPU PAaBHOMEPHOM U HEPaBHOMEPHOM
newxkenun. KpuBonuueiiHoe nBwkeHue. CKOpPOCTh U YCKOPEHHUE TIPU  KPUBOJIMHEHHOM
JBUKECHUH.

Jnnamuka MarepuaiibHOM TOukH. JlnHamuka, e€ 3amaum. [lepBriil 3akoH HproTOHA,
WHepLHaIbHbIE cUCTeMbl oOTcuéTa. Brtopoit 3akon Hprorona. Cuna. Macca kak Mepa
MHEPLMOHHBIX U TPaBUTALMOHHBIX CBOWCTB MaTepuu. 3aBUCUMOCTb MacChl OT CKOPOCTH.
Nmnynbc. Tperuit 3akoH HproToHa. 3aKOH COXpaHEHUS HMIYJbca. PeakTMBHOE JABUYKEHHE.
IlenTp MHEpLMH.

@dyHaMeHTaNIbHbIE B3auMojeicTBusA. Cuila TSKECTH, CUjla TPEHMS, YIPYTHE CHIIBL
CUJIBI UHEPLIMU; CUJIbI, IEHCTBYIONIME IIPU KPUBOJIMHENHOM JIBUYKEHUU.

PaGora u mouiHOCTh. DHeprus Kak oO0IIas KOJWYECTBEHHAas Mepa pa3inuHbIX (Gopm
JBUKEHUSI MaTEepUM M BUAOB B3aUMOACWUCTBHUS. OHEPrusi MEXAaHUYECKOH CUCTEMBI.
Kunernueckass sHeprus. CuioBoe mone. Cuibl KOHCEPBATHUBHBIE U HEKOHCEPBATHBHBIE.
[TorennmanpHas SHeprusi. PaBHOBecHe MeXaHWUYECKOW cucTeMbl. ['padudeckoe MpecTaBICHUE
SHEPIuM, MOTEHLUHAIbHbIE KpuBble. CBA3b MEXKIY MOTCHIMAIbHOW 3HEPruell M CUJION. 3aKOH
COXpaHeHHsI SHepruu B MexaHuke. OOmedu3ndeckuid 3aKOH COXpPAaHEHHS W TPEBPALICHHS
SHEPruu Kak oAHa U3 (OpM BBIPAKEHUS HEYHHUTOKAEMOCTH JBHKEHHUS, BO3MOKHOCTH
nepexonoB OgHUX (GopM IBWKeHUs B npyrue. CTonkHOBeHHE Ten. llpuMeHeHue 3aKOHOB
COXPAHEHHUs SHEPTUH U UMITYJIbCa K YIPYTOMY U HEYIPYroMy yaapy.

Mexanuka TBepaoro tena. Ilonstue TBEproro rena. YrioBsle NEpEMENICHUE, CKOPOCTh
U YCKOPEHHE, CBSI3b YIJOBBIX BEJIMYUH C JIMHEWHBIMA. MOMEHT CHIIbI, MOMEHT HHEpLUHU.
VYpaBHeHHE NUHAMMKHU BpaIlaTeIbHOrO JABMXKEHMS. MOMEHThI MHEpUMHM HEKOTOpbIX Tenl. Ilapa
cuil. MoMeHT umnyibca. 3aKOH COXPAaHEHHS MOMEHTa uMIlysbca. OpHeHTaluss KOCMUYECKUX
Kopabineii. Pabora mpu BpamareiabHOM JBMKeHWH. KuHeTndeckas SHEprusi Bpallarollerocs
TBEPJIOTO TENA.

Konebanus n Bonubl. OOlue cBeneHusl o KojeOaHusAX. ['apMoHudeckue KosiebaHus,
KMHEMaTHKa U AUHAMHKa KosebaTenbHoro ABmkeHus. KBasuynpyras cuia. Matematnueckuid u
busznyeckuil MasTHUKH. OHeprus U UMIylbc ocuuuigtopa. CroxeHue KosieOaHuUM,
OPOUCXOJAIIMX BJOJAb OJHOW MpsMOM, W B3aMMHO NEPHEHAUKYISAPHBIX KoJeOaHUi.
3aryxaromuye KojeOaHus, JorapudMHUUYECKUd JEKpPEeMEHT 3aTyXaHus. ABTOKOJI€OaHUS.
BeiHyxeHHbIe KoJIeOaHus, pe30HaHC, €ro 3HaueHue B TexHUKe. PacnpocTpanenue konebanuil B
ynpyroii cpene. BonHoBas moBepxXHOCTh M BOJHOBOW (ppoHT, nmpuHIMN [toiireHca. YpaBHeHue
BOJIHBI.

DOneMeHTbl  TEOpUM  OTHOCUTEIbHOCTH. (OCHOBaHHSA, NPEINOCBUIKM  TEOPHH
oTHOcUTENbHOCTH. IlpmHnmn ortHocurensHocTH ['anunes. VIHBapMaHTHOCTH  ypaBHEHUN
KJIACCUYECKOM MEXaHUKU OTHOCHUTENbHO IpeoOpazoBanuil ['amunes. Kputrnka HBIOTOHOBCKHX
NOHATUI a0CONIOTHOTO JIBUXKEHHUS, NPOCTpaHCTBA M BpemeHu. IlocTymatel OMHIITElHA.
[IpeoOpazoBanus JlopeHna. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. [[MUTENbHOCTh COOBITHI U
JUIMHA TeJl B Pa3JIMYHBIX CHUCTEMax OTCYETA. 3aMEUICHHE BPEMEHM U COKpPAIEHUE JJIMHBI —
peasibHble, HO  OTHOCUTEIbHBIE A((PEKTH; KPUTHKA  HMACATUCTHUUECKUX  TPAKTOBOK
penATUBUCTCKUX 3 deKxToB. CllokeHHe CKOPOCTEl B TEOPUH OTHOCUTENBHOCTH. CBSI3b MEXITY
IIPOCTPAHCTBOM M BPEMEHEM B TEOPUH OTHOCUTEIBHOCTH, HHTEpBal. [IpocTpaHCcTBO U BpeMst Kak
eanHas popma CyIeCTBOBAaHHS MaTEpUH.

CrnoxxeHue CKOpOCTeil B TEOpUU OTHOCUTENBHOCTH. CBSI3b MEXAYy MPOCTPAHCTBOM U
BpPEMEHEM B TEOPHM OTHOCHTEIBHOCTH, MHTepBal. [IpocTpaHcTBO M Bpems Kak eauHas Gopma
CYIIIECTBOBAHUS MaTE€pPHH.

PenstuBucTckas AMHaMuKa. 3aKOH B3aUMOCBSI3U MacChl M SHEPTUU. DHEPrus MOKOs.



Pazoen 2. Cmamucmuyeckan puzuka u mepmoouHamuka

JluHaMu4YecKkne W CTAaTHCTHYECKHE 3aKOHOMEpPHOCTH B ¢u3uke. CTaTUCTUYCCKUNA U
TEPMOJMHAMUYECKUIA METO/IBI.

WneanpHplil ra3. DOMIMpPUYECKHE 3aKOHBI WJCAIBHOIO ra3a, ypaBHEHUE COCTOSHUA,
npeenbl IPUMEHUMOCTH. CBsI3b MEX1y MUKPO- U MAKPOCKOIIMYECKUMH ITapaMeTpamMH rasa.

OcHoBbl MoJieKyssipHO# (u3uku. OCHOBHOE ypaBHEHHE KMHETHMUYECKOH TEOpPHH Ia30B
(mnst maBnenwusi, Juisi Temrneparypbl). CpenHsist SHepTrust MOJeKysl. MoleKyIsspHO-KHHETUUECKOe
TOJIKOBaHHE TeMIieparypbl. HemoCTHKUMOCTh aOCONIOTHOIO HYNS M HEYHUYTOXKAEMOCTh
nBkeHus. DOIyKTyauuu JaBjieHds, dYuciaa Moyiekysl. CKOpOCTHM MOJIeKyJ rasza. 3akoH
pacnpeneneHus MOJEKYI 0 CKOpocTsAM MakcBesia, ero 3KCIepuMeHTalbHas nposepka. ['a3 B
MoJIe TATOTEHUs, Oapomerpuueckas Qopmyna. Atmochepa maaner. 3akoH pacmupeaceHus
BonpMaHna, ero yHuBepcanbHBbI XapakTep.

Vrpyroe u HEynpyroe CTOJIKHOBEHHWE YacTHIl (MOJICKYJ), 3HAYECHUE H3YUYCHHS
CTOJKHOBeHUI B ¢usuke. DpdextuBHoe ceyeHune. CpeaHee YUCIO CTOJIKHOBEHUN B €AMHUILY
BpPEMEHH U CpPeIHAA JUIMHA CBOOOIHOTO Mpobera Mojekyl. Bakyym. SIBienust nepeHoca B ra3ax:
muddy3us, TEIIONPOBOAHOCTh, BHyTpeHHee TpeHue. OOUIHOCTh MOJIEKYJISIPHO-KUHETHYECKOTO
MeXaHU3Ma SIBIICHUH MepeHoca, KO OUIIEHTHI TepeH0Cca, 3aBUCUMOCTh UX OT TEMIIEPATYypHl.

OcHOBBI TepMOIMHAMUKHU. TepMOAMHAMUKA KaK TEOPETUYECKAsi OCHOBA TEIJIOTEXHUKHU.
TepMoauHaMuyeckass CHUCTEMa, DPABHOBECHOE U HEPABHOBECHOE COCTOSIHUS. BHyTpeHHss
SHEPrusl CHUCTeMbl KakK (YHKIUS COCTOSHMS. DKBUBAJICHTHOCTHh TEIUIOTHI U pabothl. [lepBoe
Hayano TepMoauHaMuku. CTeneHn cBOOOBI MOJIEKYN. BHYTpeHHSS SHEprus UaeaqbHOro rasa.
Pabora, coBepimaemas ra3om mpu u3MeHeHuu oObéMa. Kiaccuyeckass Teopus TEIIOEMKOCTH
UICTBHOTO Ta3a, KBaHTOBBIE d(PQexThl. M3omporecchl ¢ razamMu. AnnabdaTudecKuid Mporecc.
OOpatumbie U HeoOpaTHUMbIe MpPOLECCHl. TepMOoAMHAMHMYECKas BEPOSTHOCTh COCTOSHUS
cuUcTeMbl. OHTpomnusa. Bropoe Hauano TepMOIMHAMUKA U €ro CTATUCTUUYECKUH CMBICIL.
W3meHeHne 5SHTpONMU CHUCTEMBI IpH pas3inyHbIX mpoueccax. Kpyroseie mnpoueccs, KII/]
termnoBol MamuHbl. [Iyrn noeiuenus KIIJ[ TemuoBbix MammH. ['paHuIBl NPUMEHMMOCTH
BTOPOr0  Hauyaja TEPMOJMHAMHMKM W  «T€OpUs»  TEIUIOBOM  cMepTu  BceneHHOM.
HeynuurokaeMOCTh JBMIKEHHMSI M KpPUTHKA «TE€OPUM» TEILUIOBOM CMepTH. Tperbe Hadasno
TEPMOJUHAMUKHU.

PeanbHble ra3pl, XKUAKOCTM W TBepable Tena. OTKIOHEHHE CBOMCTB Tra3oB OT
UJCAIBHOCTH. MEXMOJIEKYJISIpHbIE B3aWMOJAEWUCTBHSI, SHEPIUs B3aUMOACUCTBHUS MOJIEKYIL
VpaBuenne Ban-nep-Baansca m ero anamms. M3orepmel Ban-nep-Baanbca, kputudeckoe
COCTOSIHME  BellecTBa. BHYTpeHHsAss dSHeprus peanbHoro rasa. (CKMKEHHME  Ta3oB.
Kpucrannmueckue u amopdHble Tena, ux oTandue. TUIbl KpUCTAIIIMYECKUX peleTok. TerinoBoe
JIBIDKEHUE B peasibHBIX KpucTaiiax. JledekTsl B KpucTamiax. TemnaoBoe paclupeHue TBEPAbIX
ten. TemnoemMkocTh TBepabIX Tel, 3akoH [tononra u Iltu. Ilonstue o ¢pononax. TennoemkocTsb
KPUCTAJIJIOB TIPU HU3KUX U BBICOKMX Temreparypax. [lnaBneHne TBepabix Ten. MexaHuueckue
CBOICTBa TBEpABIX TeJ, YNpyrue M Iiuactudeckue nedopmanuu, 3akoH ['yka. IIpouHocTts
TBepAbIX Tes, onblT Hodde.XapakTepucTuka >XUAKOIO COCTOSHHS, CTPYKTypa MHIKOCTH,
OmmkHMM TIOpsiioK. TeroBoe ABWkeHHE B KUAKOCTH. uddy3us B kumkoctu. BsskocTs
KUAKOCTH, 3aKOH Ctokca. CTeknoBaHHME M KpucTajmsanus kugakocTd. [lonmumepsl. JKunkue
kpuctaybl. [loBepxHOCcTHOE HaTsbkeHue. HaydHoe M mpakTudeckoe 3Hau€HuE MOBEPXHOCTHBIX
ABJICHUM, WX YHHUBEPCAIbHOCTb. J[laBieHME IOJ HCKPUBIEHHOW IOBEPXHOCTBIO >KMIKOCTH.
SIBnenne kamwsspHOCTH. VcriapeHne N KUIEHUE KUJIKOCTEH.

Pazoen 3.2nekmpuuecmeo u maznemusm

[Ipupona snexkTpoMarHeTH3Ma, YHHMBEpPCAIbHOCTh JJEKTpUUYECKUX cui. J[Ba Buaa
AIIEKTPUYECKOr0 3apsja. OJEKTpu3alus TpeHueM. JIMCKpPETHOCTh >3JIEKTPUYECKOro 3apsia,
aIIeMeHTapHble yacTHIlbl. «HencuyeprnaeMocTh 371€KTpOHA M BEIWYMHA HAaUMEHBIIETO 3apsiaa B
CBETE «KBAPKOBOM rumote3pl». CTpyKTypa «3JIE€MEHTApHBIX» YacTHLl, BOJHOBBIE CBOMCTBA
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MHUKPOYACTHI. 3aKOH COXPAHEHHUs IEKTPHUECKOTro 3apsaaa. YUeHHe 00 3JEeKTpOMarHeTu3Me Kak
TEOPETUYECKasi OCHOBA JICKTPOTEXHUKH.

OnexTpocTaThka. B3anMoaelcTBre AIEKTPUYECKUX 3aps10B B BakyyMme. 3akoH Kyiona.
Cucremsl enunul. biauskoaeicTBre. DIEKTPUUECKOE M0JI€ KaK CaMOCTOATENIbHAs 00bEKTUBHAs
¢usuueckas peanbHOCTh. HanpspkéHaocTs monsa. IloTok BekTopa Hampspk€HHOCTH. Teopema
['aycca u e€ mpuiiokeHHsl K BBIYMCICHHUIO HanpsHKEHHOCTH moiieil. Pabora B anekTpruyeckom
nosie. ITorenunan. IloTeHnan TO4eYHOro 3apsiia U CUCTEMBI 3apsiioB. DKBUIIOTEHLIMAIbHBIE
noBepxHOCTU. CBA3b MEXIy HANpsHKEHHOCTBIO W noreHuuanoMm. Llupkynsanus BekTopa
HaIPsHKEHHOCTH, IIOTEHLUAIBHBIN XapaKTep MIEKTPOCTATUYECKOIO MOJIS.

IIpoBOAHMKY B 3IEKTPUUYECKOM IOJIE. DINEKTPOEMKOCTh MPOBOAHUKOB. KOoHIEHCATOPEL,
CIOCOOBI MX COEAMHEHMs. OHEprus 3apspKeHHOTO IPOBOJHUKA, CHUCTEMBl HEMOJBUKHBIX
TOYEYHBIX 3apsI0B. DHEPrus KOHAeHcaTopa. [IIIOTHOCT SHEPTUU ANEKTPOCTATUYECKOTO TTOJIS.

Hwuanexktpuku. JMnosie B AJEKTPUYECKOM IMoJje. Buabl mospusaluy JUICKTPUKOB
(971eKTpOHHAsi, MOHHOIO CMEUIeHHUs, JAunoibHast). l[lonsgpuzyeMocTb aTOMOB M MOJIEKYII.
AHN30TpOINUS MOJIIPU3YEMOCTU. OJIEKTPUYECKOE II0JI€ B JAMIJIEKTpUKE. JlManexTpuueckas
IIPOHULIAEMOCTB, €€ 3aBUCUMOCTD OT TEMIIEPATyphl. DJIEKTPOCTATUYECKAs] MHTYKLIUS.

[lIocTostHHBIM ~ dneKkTpuyeckuii  TOK. [IpoBOgHMKM M HM30JATOPBL. Y CIOBUSA
CYILECTBOBAHMS TOKA. DIEKTPUUECKUM TOK, €r0 XapaKTEpUCTUKH. 3aKoH OMa Juisl ydacTKa LIETIH.
Huddepenumansuas popma 3akona Oma. Croponnue cuiibl. DJ[C rabBaHUYECKOTO dJIEMEHTA.
3akoH Oma 1i1s ydacTKa LIETIH C FajlbBaHUYECKUM 3JIeMEHTOM. Pa3BeTBiIE€HHBIE Lienu, IpaBuiia
Kupxroda. Pabora u momHocTh ToKa. 3akoH J[xoyns-Jlenna B nuddepenmansaoit popme.

MaruutHoe nosie. [lpupoga MarHMUTHOrO mojis. BeKTOp MarHUTHONW MHAYKLHUU.
Marunuthbiii motok. 3akoH buo-CaBapa-Jlamiaca u npumepbl pacyéTa MarHMTHOTO TIOJISI TOKA
(MarHUTHOE IOJIE MPSIMOTO TOKAa, KPYroBOI'O TOKAa). MarHUTHOE IOJie JBMOKYILETrocs 3apsja.
Cuia Awmnepa. B3aumopeiicTBue mnapaiienbHbIX TOKOB. CucTema eauHuIl. MarHeTusm Kak
pensaTUBUCTCKUN >PdexT. Lupkynauus BeKkTopa MarHUTHOM MHAYKUMH, HE MOTEHLMATIbHBIN
XapakTep MAarHUTHOIO IIOJIA, COIOCTABJICHHE HJIEKTPOCTATHYECKOTO M MAarHUTHOTO IOJEH.
Conenonz. KoHTyp ¢ TOKOM B MarHUTHOM I10JI€, MATHUTHBI MOMEHT. DHEPrusi BUTKA C TOKOM
BO BHEITHEM MarHUTHOM mose. PaboTa mo mepeMemeHno NpoBOJHIKA C TOKOM B MarHUTHOM
nosie. Cuna Jlopenua. JIBukeHue 3apspKEHHBIX YacTHIL B DJIEKTPUYECKOM M MarHUTHOM ITOJISIX.
OmnpeneneHue yAeabHOrO 3apsiia JIEKTpOHAa M HOHOB. Macc-ceKTpoMeTpus. Y CKOpUTeNn
3apsDKEHHBIX 4YacTull. ONMcaHWe MArHUTHOIO IOJII B MAarHeTMkax. BeKkTop HaMarHW4YeHus.
MaruutHass BOCIPUUMYMBOCTD M MarHuWTHas MPOHULIaeMOCTb. HanpsEHHOCTP MarHUTHOIO
nojs. MarHuTHbIE CBOMCTBAa 3JEKTPOHA, aTOMOB M MOJIEKYJ; OpOMTaJbHbIE U CHHHOBBIE
MOMEHTbl. KBaHTOBaHME MEXaHWYECKOTO M MAarHUTHOTO MOMEHTOB aTOMOB, onbIT llTepHa u
I'epnaxa. /Inamarnerusm. [lapamaraernsm. Marautasiii pezoHanc. @eppoMarHeTusM, JOMEHHas
CTpYKTypa (heppOMarHeTUKOB U CIIMHOBAs Ipupoja (eppomMarHerusma, rucrepesuc. OeppuThl.
[TosryueHne MarHUTHBIX NoJaei. CBEPXCUIIbHBIE TIOJIS.

DneKTpuuecKue TOKM B MeTajliax, XKHUAKOCTAX U rasze. [lpupoga HocuTeneil 3apsaoB B
Metainax. Kiaccuueckass d3J€KTpoHHas Teopus MeTauioB. 3akoHbl Owma, JDxoynsa-JleHuna,
Bunemana-®paHna ¢ TOYKM 3peHUs IEKTPOHHOM TeopuH MeTauioB. Hemocratkm m mpenensl
IPUMEHUMOCTH KJIACCUYECKOW DIIEKTPOHHOW TeOopuM MeTauioB. KBaHTOBas TEOpus METAJUIOB.
Oynknua pacnpeneneHus depmu-/lupaka, KOPEHHOE OTJIMYME KBAHTOBOW CTAaTUCTHUKH OT
KJIACCUYECKOH,  TpeAenbHBI  mepexos  Mexay  HuMH.  OOBEKTUBHBIA  XapakTep
KBaHTOBOCTATHUCTHUYECKUX 3aKOHOMEPHOCTEW. 30HHASI TEOPHUS TBEPABIX TEll, JEJIECHUE TBEPABIX
TE€1 Ha METaUIbl, JUDJIEKTPUKH, MOJIYIPOBOJHUKHU. OIJIEKTPONPOBOJHOCTh METAIUIOB,
3aBUCUMOCTB AJIEKTPOIIPOBOJIHOCTH OT TEMIEpaTypbl. DNEKTPUUYECKUN TOK B rasze. IIpomecchr
MOHU3ALUN U PEKOMOUHAIIMU. DJIEKTPOIIPOBOIHOCTh C1a00MOHU3MPOBAaHHBIX T'a30B. [loHsTHE O
ma3Me. OJIEKTPOIPOBOJHOCTh IUIA3MBI. OJIEKTPUYECKHUH TOK B JKMIKOCTH. OJIEKTPOJIM3.
XVWMUYECKNE  UCTOYHUKM Toka. [lpuHIMnm  nelcTBHS — aKKyMyJsaTopa. SBnenue
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CBepXIpoBoguMOcTU. TepmMoauHamMuKa CBEpXIIPOBOAHUKOB. KylepoBckoe cnapuBaHHME Kak
HEOOXOUMOE YCJIOBHE CBEpXNMpPOBOAUMOCTH. KylOHOBCKOe OTTalKkuBaHue U (POHOHHOE
npuTsbKeHue.  BblcokoTeMiiepaTypHas — CBEPXIIPOBOJUMOCTb.  JJIEKTPUYECKUH  TOK B
nonynpoBogHukax. IlomynmpoBoguuku. CoOCTBEHHass MPOBOJUMOCTh — IMOJYHIPOBOJHUKOB.
[IpumecHass TPOBOAMMOCTH IOJYIPOBOJAHHMKOB, JOHOPHBIE M  aKLENTOPHBIE YPOBHHU.
3aBUCUMOCTh  COINPOTUBJICHUS  IOJYNPOBOJHUKOB  OT  TeMIeparypbl.  TepMHCTOPBL.
DOTONPOBOAUMOCTb.

Pa6ora Beixona. TepmoanekTpoHHas sMuccusi, e€ npuMeHeHus. 3akoH borycnaBckoro-
Jlearmiopa, dopmyna Pugapncona. Bropuunas anekrponHast smuccus. KoHTakTHash pa3HOCTb
noteHuuanoB. KOHTakT IByX HOTYNPOBOJHUKOB (p-N — mepexon). Puzndyeckue MPUHIUIBI
paboThI MOTYIPOBOAHUKOBBIX MPHOOPOB, OCHOBAHHKBIX Ha p-N — mepexone. DPdekt 3ecbdeka,
tepmomnapsl, 3¢ dek Ilenprhe.

DONEeKTpOMarHuTHas MHAYKLUUA. OJIEKTPOMAarHUTHOE II0JI€, 3JIEKTPOMArHUTHbBIE
BOJHBL. SIBJI€HME SJIEKTPOMArHUTHOM MHIYKUMH. OJEKTPOJBIKYIIAs CUjla WHIYKLUU.
ONEeKTpOHHbIM MexaHu3M Bo3HUKHOBeHUs OJIC uHAykuuu. SIBIeHHs CaMOMHIYKLUU U
B3aUMHON MHAYKUMH. VHIYKTUBHOCTH cojieHouaa. Toku Pyko. DHEprusi MarHUTHOIO IOJIA.
BuxpeBoe »snextpuueckoe mnose. Tok cMemeHus. OJNEKTPOMAarHUTHOE II0Jie. YpaBHEHUS
MakcBesia B uHTerpasibHOM U nuddepeHnmansaoi Gpopmax.

CBoOosHbIe KoseOaHUs B KoJeOaTeNbHOM KOHTYype Oe3 aKTUBHOTO COMPOTHBIICHHS.
CBoOonHbie 3aTyxawomue KojieOaHus. BeiHyxkaeHHble konebanus. IlepeMeHHBI TOK, €ro
[OJIyUeHUE U XapakTepucTHKU. llomHOEe compoTuBiIEHHME LeNH, COAepXKallell EMKOCTh U
WHIYKTUBHOCTb. OJIEKTPOMAarHUTHbIE BOJIHBI, YpPaBHEHUE BOJHBL. OKCIEPUMEHTAIbHOE
HCCJIEJIOBAHUE AJIEKTPOMArHUTHBIX BOJH. ODHEPIUs U MMIIYJIbC 3JIEKTPOMArHUTHOTO MOJIS.
Bexkrop [loiinTunra. MU3nyuenue qunosns. [llkana 31eKTpoMarHuTHEIX BOJIH.

Pazoen 4. Onmuka u amomnasn uszuka

DOneMeHThl TeoMeTpuueckod onTuku. ONTUKa Kak YydeHue o0 U3IyuYeHUu U
pacIpoCTpaHEHUU CBETA U €ro B3aUMOJENCTBUM ¢ BellecTBOM. [Ipupoaa cBeTa, KOpnycKyisipHas
Y BOJIHOBAsi TEOPUH CBETA, «IBOMCTBEHHOCTHMIPUPO/IBI CBETA. DBOJIIOIUS B3IJISI0B HA IPUPOIY
cBeta. OCHOBHBIE 3aKOHBI TeomeTpudeckoit onTuku. [Ipuniun depma.

Bonnosas ontuka. CeroBas BoimHa. UHTepdepenuus ceera. KorepentHocTs. CriocoObl
HaOo1eHust uHTepdepeHun ceera. MiHTepdepeHus cBera npu OTPakeHUU OT TOHKHUX MJIEHOK,
IIOJIOCHl PaBHOW TOJIIUHBI, paBHOro HakyoHa. Kosbna Herotona. IIpocBeTieHne ONTHKH.
Hnrtepdepomerpsl. dudpakuus cera. 3oubl @penens. Judpakuus oT Kpyriaoro oTBepcTus, OT
onnoit menu. Jludpakumonnas pemérka, e€ mnpuMeHeHHe. Pazpemaromias CcrnocoOHOCTH
ontuyeckux npubdbopos. ['onorpadus, nepcnexkTuBbl npumeHeHHs (cemuHap). Ilonmspuzanus
ceeta. [lonmepeyHOCTh CBETOBBIX BOJIH. Buibl nmossspuzanuu. AHanu3 MOJSIPU30BaHHOIO CBETA.
3akon Mamioca. [lonsipuszanmsi cBeTa TpU OTpPaXEHUHM W MpejomiieHuu. J[BolHoe
JTy4yenpenoMieHue B Kkpucramwiax. [lonspusyromue Npu3Mbl, MOJSAPOUIBl U UX NPUMEHEHHE.
HckyccTBeHHast aHM30TPOIHUS; aHalIW3 YHPYrux HampspkeHud, s@gext Keppa. Bpaimenue
IUIOCKOCTH mosgpu3aiuu. Jucnepcust cBera. CriocoObl HaOmoIeHHs qucnepcun ceera. Teopust
mucnepcun ceera. HopmanbHast n aHoManbHas aucnepcus. [lornomenue csera, 3akoH byrepa.
CrHexTpbl MOIVIOIIEHUS, MOJIEKYJISIPHBIM CIEKTpajbHBIA aHanu3. PaccesHue cera. Popmyna
Pones. Paccesnue cBeta B atmocdepe. Db dext Basunosa-Uepenkona.

PenTtreHoBckue J1yuu, TOpMO3HOE M3nydeHue. J[udpakuns peHTTeHOBCKHX JIydyeil.
®opmyna bperros-Bysnbda. [lornomenne peHTreHOBCKUX JTy4ei.

KBanroBas onrtuka. TemnoBoe uzinydenue. JlydencnyckaTtenpHas W MOTJIOLIATENbHAS
criocoOHoctu. 3akoH Kupxroda. AbGcomtorHo u€pHoe Teno. 3akoH Credana-bonpiiMana u
cmemienuss  Buna.  Pacmpenenenume  sHepruM B CHEKTpe  aOCOMIOTHO — YEPHOIO
tena.»YneTpaduoneroBas karactpoda». KBantoBas rumoteza u Qopmyna I[lnanka. Cs3b
Mexay ¢opmynon Ilnanka u 3akoHamu Credana-bonbiiMana m Buna. I'mnore3a KBaHTOB
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SHEPTUU — Ha4yaJio HOBOHM 3pbl B Pa3BUTUU PHU3UKU. OnTHUecKas mUpoMeTpus (J1aboparopusi).
dotornekrpudeckuid 3GhekT u cnocodsl ero HadomoaeHus. OnbiTel ['epiia, Cronerosa, Modde.
OcHoBHbIe 3ak0HBI (oTOdh(dekTa, ypaBHeHHE DifHIITEHHA. DOTOIEMEHTHI, (POTOYMHOKHUTEIU
U ux npuMenenue. OO0CHOBaHME TUIIOTE3bl CBETOBBIX KBAHTOB B SIBICHUAX (HOTOd(D(DEKTa, ONBIT
Bbore. KopoTkoBoiHOBas rpaHuIia TOPMO3HOTO PEHTTEHOBCKOTO clieKTpa. POTOHBI, UX 3HEPIHUS,
Macca u umiynbc. Dpdext Komnrona. /lapnenune cera, onbiThl Jlebenera. KopmyckymnspHo-
BOJIHOBOM JTyaJIU3M CBETa, COOTHOLICHUE MEXKY BOJIHOBOU U KOPIIYCKYJISIPHON KapTUHOM.

DOneMeHThl KBaHTOBOW MeXaHWKHW. ['mmore3a ae bpoinsa. dudpakuus 371€KTPOHOB.
Hudpakuus HeTpoHOB. MukpodacTuiia B JByxuiedeBoM uHTephepomerpe. COOTHOUMICHHS
HeomnpeaenéHHocTtell. BonHoBas (yHkuus, €€ BEpOSATHOCTHAs HHTEpHpeTanus. YpaBHEHUE
[Ipénunrepa, ero npuMeHeHue. [IpuHIKUn COOTBETCTBUS.

Teopus atoma Bojgopoaa mo bopy. Moaens atoma Tomcona. Onbitel Pesepdopaa mo
paccessHUIO anb(da yactull. SnepHas Mozuenb aroma, €€ TPyJHOCTH. 3aKOHOMEPHOCTH B aTOMHBIX
CIIEKTpax, crnekTpaibhbie TepMbl. [loctynaTel bopa. OnbiT @panka u ['epria. bopoBckas Teopus
aToMa BOJOPOAa M BOAOPOAONOJOOHBIX HOHOB, €& HeAoCcTaTku. KBaHTOBbIE dHMCIA.
MHOro31€eKTpOHHBIE aTOMbl W MEPUOJUYECKUMH 3aKOH MeHnaeneeBa. XapaKTEepUCTUUYECKUE
CHEKTPbl PEHTI€HOBCKUX JIy4el, 3akoH Mo3iu.

CrioHTaHHOE ¥ MHIYLIMPOBAHHOE U3ITyYE€HUE aTOMOB, KBAHTOBBIE T€HEPATOPHI (JI1a3ephl),
UX MHCIOJb30BaHUE, IMEPCHEKTUBbI NpuUMEHeHus (cemuHap).Henuueiinas onrtuka. OHeprus
MOJIEKYJI, MOJIEKYJISIpHBIE CrIeKTphl. KOMOMHAIIMOHHOE paccesHue CBETa.

OneMeHTH! GU3MKK aTOMHOTO siipa. COCTaB M XapaKTEPUCTHKH aTOMHOTO siipa. Jledekr
MaccChl, SHEPIus CBs3M siapa. SnepHble cuiibl. BUupTyanbHble MPOUECCHl U YAaCTHULbI, KaXylIleecs
HapyIIEHWE 3aKOHA COXPAHEHUS PHEPIHM B BUPTYaIbHBIX IMpolieccax. PaqnoakTUBHOCTh, 3aKOH
pajiMoakTUBHOTO pacmana. Anbda-pacnaa, TyHHenbHbIl dddekr. bera-pacman, ero
pasHoBugHOCTH. HelitpuHo. BsammopeiictBue ramma-iiyaeld ¢ BemecTBoM. O dekt
Méccbayapa. Snepubie peakuuu. Jlenenue smgep, LeNHas peakuus. SnepHble PeakTOPHI.
[IpoGiieMa HMCTOYHMKOB BHEpruu. TepMOsIaepHblE peakluuu. YIpaBiIieMbll TEpPMOSIEPHbIN
CUHTE3, pa3pab0TKa METOJIOB €0 OCYIECTBICHUS. DIIeMEHTApHbIE YACTHIIBI.

4.2 Paznebl AMCUHUILIMHLI M BUI 3aHATHH

No HaumenoBanwue pa3aenoB yueOHO Jlexuuu | Ipaxr. Jlabopn. | CPC Kontpoas | Beero
ILII. JUCTIATUTAHBI 3aHATHS | 3QHITHS
1 duznyecKkue OCHOBBI MEXAHUKH. 14 14 14 84 18 144
Cratuctudeckas Gpu3uKa U
TEPMOIMHAMHUKA.
2 ONEeKTPUIECTBO U MarHETU3M. 17 17 17 69 24 144
OnTuka u aToMHasi Gu3HuKa
Bcero 31 31 31 153 42 288

5 Marpuna ¢popMUpPOBaAHUS KOMIIETEHUUH MO TUCIUIJIMHE

ObmrenpodeccrnoHaTbHBIE
OO1mee KOJIMYECTBO
Ne Paznenbl, TeMbl TUCTIHIUTHHBL KOMITCTEHIINU KOMITETEH I
OIIK-1
1 Ou3HUECKUEe OCHOBBI MEXAHUKH. + 1
CraTtuctudeckas pu3uKa ¥ TePMOINHAMUKA
2 DneKTpuuecTBO 1 MarHeTn3M. ONTHUKa U + 1
aToMHas (pru3mka




6 Oopa3oBaTe/ibHbIE TEXHOJIOTHH

OO0BeM ayauTOpHBIX 3aHATHN Beero - 93 yacos, B T.4. Jekiuu 31 yacos, 1abopaTtopHbie
pabotel 1 yac, mpakTudeckue 3aHaTus 31 gac.
20 gacoB (22%) — 3aHATUS B WHTEPAaKTHBHBIX (opMax OT 00bEMa ayaIUTOPHBIX

3aHATHH.
Cemectp | Bun3ansatus | lcnonb3yeMble HHTEpaKTHBHBIE 00pa30BaTEIbHBIE TEXHOIOTHU H TEMa Kon-Bo
(JL, JI3, 113) 3aHATHSA 4acoB
2 JI [TpoOnemHas JIeKIHs 10 TeMe «IJIEMEHThI MEXaHUKH KHJIKOCTEH». 2
2 JI3 BupryansHas nabopaTopHas paboTa 1o Teme «/{BrmKeHue KUAKOCTU U 2
raza

2 J [TpoGnemHuas nekuus 1o teMe «BTopoe Havano TepMOIUHAMUKH. 2
OHTponus.»

2 JI3 BupryansHas naboparopHas pabota no teme «Temnora. BHyTpeHHsis 2

sHeprust. Pabora.»

2 JI3 BupryansHas naboparopHas paboTa 1o teme «TerioBoil 1BUraTens 2

3 JI ITpo6nemHas eknus no TeMe «JIeKTPOMarHuTHasE HHAYKIHS. 2

3 JI Jlexuus-Bu3yanu3anus 1o TeMe «YCTpoicTBO ¥ MPUHINT PabOTHI 2

Jazepay.

2 J13 BuptyansHas mabopatopras padota mo teme «Poroaddexr. ddpdekr 2
Komnronay.

3 13 Buptyansnas nabopaTtopHas pabota mo teme «3mydeHne atoma 2
BOJIOPOAAY.

3 JI3 Buptyansnas nabopaTtopHas paboTa 1mo teme «PaTnoakTUBHBINA pacmam. 2

HUroro: 20

7 YdeGHO-MeTOoaHYeCKOE oOecreyeHue CaMOCTOsITeIbLHOIH PadoThl cTyl1eHTOB. QOueHoYHbIe
CpeAcTBa JIsl TeKYIIEro KOHTPOJIS YCHeBAeMOCTH, NMPOMEKYTOUYHOIl aTTecTalMU IO
HTOraM OCBOCHHS JUCIHHMILINHEI

7.1 Buanbl caMocTOsSITEILHOI paﬁoTLI, MOPAJAOK UX BBIIMMOJTHCHUA U KOHTPOJA

Ne Pasnen (rema) Buawst CPC Hopsanok Bbinoanenuss CPC Meron kourpo.s

n/n AACHHILTHHBI

1 dusnueckue IToaroroska x JIP, Pa6ota c JIEKIIUOHHBIM | Y CTHBIN omnpoc,
OCHOBBI pabota Hax MaTepPUaIoMm, OCHOBHOM U | IUCHbMEHHBIN OTYET,
MEXaHHKU. WHIUBUAYAJIbHBIM }IOHOHHHTGHLHOﬁ HHTepaTypoﬁ, TECTUPOBAHUC, peuieHue
CrarucTuyeckas 3aJaHUEM, IOATOTOBKA | MHTECPHET-PECYypCaMu, 3a1a4 WHIUBUIAYAJIbHOTO
¢u3nka u pedepaTos. MOJTrOTOBKa oT4eTa 1o JIP 3a1aHusd, OOCYXIEHHE TeM
TEepPMOJNHAMUKA pedepaToB.

2 OnextpuuectBo 1 | [loaroroska k JIP, Pabora c JIEKIIMOHHBIM | YCTHBIN orpoc,
MarHeTH3M. paboTa Han MaTepHalioM, OCHOBHOW W | MACBMEHHBIN OTYeT,
Onrtuka u WHAWBAIYaTbHBIM JIOTIOTHUTEIBHOMN JHUTEpaTypol, | TECTHPOBAHUE, petieHue
aToMHas (pr3uka 3alaHHEM, HHTEPHET-PECypCaMH, 3amadq WHIUBUAYAIEHOTO

MTOJITOTOBKA MOJTrOTOBKa oT4eTa 1mo JIP 3amaHus, OOCYXJIECHHE TeM
pedepaToB. pedepaToB.

3 Wrorosslii IToxrotoBka k 3auery | Pabora c JIEKIIUOHHBIM
KOHTPOJITb U 9K3aMEHY MaTrepuaioM,  OCHOBHOM  u | 3auer

JIOTIONTHUTEIBHON NHUTepaTypoH, | DKk3ameH
MHTEPHET-pecypcamu

7.2 KoHTpOJIbHBIE BONPOCHI )il CAMONIPOBEPKH

IIprMepbl TECTOBBIX 3aJIAHUU

N3VYEHUE 3AKOHOB COYJAPEHUMA TEJIL.

Bapuanr 1

1. Kaxoit ynap Ten HazpiBaeTcst abCONMIOTHO HEYyNpyrum? Y aap, mpu KOTOPOM:

a) MPOUCXOUT yrpyras aehopMmarus Tel,
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0) MexaHMUYEeCKasi SHEPTHUs TeJ He MePEXOAUT B IPyTrue BUAbI SHEPTHH,

B) KUHETHYECKas HHEpPrusi TeJ IOJIHOCThI0 MM YacCTHYHO IpEBpalllaeTcsi BO BHYTPEHHIOIO
SHEPTHIO.

2. Kakue 3ak0HBI BBIIOJIHSIOTCS IPU a0COIIOTHO HEYIIPYroM yaape?

a) 3aKOH COXpPAaHEHUS UMITYJIbCA,

0) 3aKOH COXpaHEHUS SHEPTHH,

B) 3akoHbI Hpr0TOHA.

3. Kakue ckopocTi UMEIOT Tesa ociie abCOOTHO YIPYroro yaapa?
a) KaK ™ JI0 yaapa, 0) pa3HbIe, B) OJIMHAKOBBIC.
4. Kakas BesrurHa Ha3bIBACTCS UMITYJILCOM TeJia?

a) MPOM3BEACHUE MACChI TeJla Ha CKOPOCTh, 0) MPOU3BEACHUE CHIIBI Ha PaJInYC,
B) MPOU3BEICHHE MACCHl HA YCKOPEHUE CBOOOIHOTO MaJICHHUSI.

5. Kak u3MeHsITCS KWHEeTHYeCKast SHEPTHUs Tell IPH a0COTIOTHO HEYIPYTroM yaape?
a) He U3MEHSETCH, 0) Bo3pacraer, B) YMEHBIIIACTCS.
6. Ha uto pacxoayercst KuHeTUUYECKasi HEPTHUs TN MPU a0COIOTHO HEYIIPYToM yaape?

a) 0CTa&TCsl MOCTOSIHHOM TSl KaXK/I0TO Tea,
0) MOJIHOCTHIO WJIM YaCTUIHO MIEPEXOIUT BO BHYTPECHHIOIO SHEPTHIO TETI,
B) CyMMapHasi KHHETUYECKasi JHEPTHUsl TeJl OCTAETCsI MOCTOSTHHOM.
7. Kaxoit ynap HazpiBaeTcst aOCOIIOTHO yHpyrum?
a) MocJIe KOTOPOTo TeJia IBUXKYTCS C OJJMHAKOBOM CKOPOCTHIO,
0) IIpu KOTOPOM MEXaHWYeCKasi SJHEPTHS TEJ HE TIEPEXOIUT B JIPYTUe BUBI SHEPTHUH,
B) IIPY KOTOPOM HE BBITIOJIHACTCS 3aKOH COXPaHCHUS UMITYJIbCA.
8. Kak m3meHsieTcsi CKOpOCTh Tena mpu abCOIOTHO YIIPYTOM YAape O  HETOABHKHYIO CTEHKY?
a) BEJIMYMHA CKOPOCTU HE U3MEHUTCSI, a HAIIPABJICHUE U3MEHUTCH,
0) CKOpPOCTh BO3PACTET,
B) CKOPOCTh OyJIET paBHA HYIIIO.

OINIPEAEJIEHUE KOSOOUIMEHTA IIOBEPXHOCTHOI'O HATSKEHUA METO/I0M
OTPBLIBA KOJIbLIA.

Bapuanr 2.

1. Kak 3aBucut cpennee BpeMs "ocenaoro" CyliecTBOBaHUS MOJIEKYJ (Bpemsl pelakcaluu) OT
Temneparypbl? C MOBBIIIEHUEM TEMIIEPATYPBI 3TO BpEMSI:

a) He U3MeHsAeTcs, 0) MEJUIEHHO pacTET, B) UpPE3BbIYAHO YMEHBIIAETCS.

2. B uém npu4rHa NOSBICHUS TIOBEPXHOCTHOTO HATSYKEHUSA?

a) o0pa3yeTcs TUIEHKA, OTPaHUYHBAIOIIAS KUJIKOCTh CHAPYXKH,

0) u3-3a HaNU4Ms IOBEPXHOCTHOW OHHEPIUU OJKUIKOCTh OOHApYKUBAeT CTPEMIIEHHE K
COKpAILIEHHUIO,

B) TaKk KaK PAacCTOSHUE MEXIy MOJIEKyJaMH B ITOBEPXHOCTHOM CJIO€ MEHbIIE, YeM BHYTpPHU
KUJKOCTH.

3. Cuna noBEpXHOCTHOIO HATSKEHUS HallpaBJICHA!

a) IO KacaTelIbHOM K IOBEPXHOCTH XUAKOCTH, MEPHEHIUKYISIPHO K y4YacTKy KOHTypa, Ha
KOTOPBIN OHA IEUCTBYET,

0) mo KacaTreapbHOM K IMOBEPXHOCTH, MOJ YriioM 45° K y4acTKy KOHTYypa, Ha KOTOpPBIH OHa
JIEHCTBYET,

B) noJ yriioM 90° K MOBEPXHOCTH KUAKOCTH.

4. KoappuuueHT noBepXHOCTHOTO HATSKEHUS YUCIIEHHO PABEH:

a) cuie, JACWUCTBYIOIIEH Ha eIWHUIly /JMHBI KOHTypa, OTpaHMYMBAIOIIErO IOBEPXHOCTh
KUAKOCTH,

0) custe, ICUCTBYIOIICH Ha BCIO JUTMHY KOHTYpPa, OTPaHUYHBAIOIIETO

MIOBEPXHOCTB KHUJIKOCTH,
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B) CBOOOJIHOM 3HEPTUH MTOBEPXHOCTHOTO CIIOSI KUIKOCTH.

5. Koa¢pduimeHT noBepXHOCTHOrO HATSKEHHS! )KUAKOCTH 3aBUCUT OT:

a) CUJI IOBEPXHOCTHOT'O HATSKEHMS;

0) mpupoAbl XKHUAKOCTH, HAJIMYUS IPUMECEH, YCIOBHM, B KOTOPBIX MHJIKOCTb HaxoauTcs (B
YaCTHOCTH, OT TEMIIEPATYPHI);

B) OT (pOPMBI U IUIOIIAAHN IOBEPXHOCTH JKUIAKOCTH.

6. B kakux mpenenax MOKET U3MEHATHCS KPaeBOM yroul [yl He CMauMBaIOIINX JKUKOCTEN?

a) ot 0° 1090°, 6) ot 00 7o 1800, B) ot 90° mo 180°.

7. B Kakyl0 XUIKOCTb, HUIMTYIO B IIUPOKUH COCYZ, ONYILUEH KalWUIAP, €CIH HU3BECTHO, YTO
YPOBEHB KMJIKOCTH B HEM HIXKE, 4eM B cocyne?

a) rops4yto, 0) HE CMaYMBAIOLIYIO, B) OUYEHb BSI3KYIO.

8. ITo xakoii (hopMysie pacCUMTHIBAIOT JOMOJIHUTEIBHOE 1aBJICHUE BHYTPU MBIIBHOI'O ITy3bIpsi?
a) Ap =4a/R 06) Ap=2a/R B) Ap=4a/R

I'PAJIYUPOBKA TEPMOIIAPHI 1 OIIPEJIEJIEHUME EE YJEJIbHOM TEPMOD/IC.
Bapwuanr 5.
1. B uem 3akimouaeTcst TEpMOIIEKTPUUECKUE SIBICHHUS?

a) Bo3HHMKHOBeHHE TepMmo-DJIC B 3aMKHYTON IemH, COCTOSIICH W3 JIBYX Pa3HOPOAHBIX
METaJIOB, MECTa UX CJIOEB MOACPKUBATH MPU Pa3HON TeMIIEPaType;

0) BO3HUKHOBEHHE TEPMOCOIPOTUBIICHHS B MIPOBOJHUKE;

B) BBIJEJICHHE HEKOTOPOrO0 KOJUYECTBA TEIIa B CBAsSX IMPHU MPOXOXKICHUU TOKA MO IEIH,

COCTOSIIIEH U3 IBYX Pa3HOPOIHBIX METAIIIIOB.
2. Pabora BbIX0/a AJIEKTPOHA - 3TO:

a) paboTa, KOTOPYIO COBEPILIAIOT AJIEKTPOHBI IIPU MIEPEX0/I€ U3 BaJICHTHOMN 30HBI B 30HY

MIPOBOJIUMOCTH;

0) paboTa, KOTOPYIO COBEpIIAET ANEKTPOH MPH MEPEX0/Ie C OAHOTO IHEPreTUYECKOTO YPOBHS

Ha JpYrou;
B) HauWMEHbIIAs SHEPTuUsl, HEOOXOAUMAst SJIEKTPOHY I €ro yIaJIeHUs U3 METalll B BaKyyM.
3. 3aBucUT JM paboTa BBIXOJA OT XUMHYECKOM MPHUPOABI METala U COCTOSHUS €ro
MOBEPXHOCTU?

a) 3aBUCHUT OT 000uX (PaKTOpOB;
0) 3aBUCHUT TOJBKO OT XUMUYECKOW MPUPOIBI METaJIIa;
B) 3aBUCUT TOJIBKO OT COCTOAHUSA ITOBCPXHOCTHU.

4. Yro npenctasinseT coboit Tepmonapa? Tepmomnapa - 3T0:

a) COEIMHEHUS Pa3HOPOTHBIX MTPOBOIHUKOB,

0) pubop Ui IpeoOpa3oBaHUs TEIIIOBON SHEPTUH;

B) 3aMKHYTas IIeTlb U3 JIBYX Pa3HOPOIHBIX METAIIIOB.

S. Co3maer 1 KOHTAKTHAasi pa3HOCTh MOTEHLUAJIOB JEKTPUUECKUN TOK?

a) CO3/IaeT ;

0) HE CO3/aeT, T.K. MOTEHLHUAIbl TOYEK, B KOTOPBIX HAXOJATCA 3JEKTPOHBI, CHOCOOHBI
MEHSITh CBO€ COCTOSIHUE, OJIMHAKOBBI;

B) CO3JIaeT JIMIIb BTOPUYHYIO AJIEKTPOHHYIO SMUCCHIO.

6. UYem 00yciioBiIeHa BHEUIHSS KOHTAKTHas pa3HOCTb MOTEHIINAIOB?

a) paznuyreM paboT BbIX0Ja CBOOOIHBIX 3JIEKTPOHOB U3 METAINIA;

0) pa3HbIM 3HAUE€HUEM BHYTPEHHEH dHepruu;

B) nerictBueM BHemHeH D /C.

7. Ot 4vero 3aBucut BennunHa Tepmo-21C Tepmomnapsr?

a) OT TeMIIEPaTypbl M pa3MepOB TEPMOINApPHI;

0) OT Pa3HOCTH TEMIIEPATyp CIOEB M OTHOMNICHUS KOHIICHTPALMHU DJIEKTPOHOB B METalIaXx,

06pa3yr0u11/1x TCPMOIIApy;
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B) OT COIIPOTHUBJICHUS U TEMIIEPATYPHI.

8. Uemy paBHa Tepmo-O3/IC B 3aMKHYTOM LI€MH, COCTOSIIEH W3 HECKOJIBKHX METAJUIOB,
B3SITHIX IIPU OJIMHAKOBOW TeMriepaType?

a) CyMMe€ KOHTaKTHBIX Pa3HOCTEH MOTEHIIMAIOB BCEX CIIAEB;

0) HYITIO;

B) OCCKOHEYHOCTH.

OINPEAEJIEHME KOHLIEHTPAILIMM CAXAPA

B BOJHOM PACTBOPE I1PU IIOMOUIU TTOJIAPUMETPA.

BapuanT 1

1. Kakoe BemecTBo Ha3bIBaCTCSI ONTUYECKH AKTUBHBIM?

a) crocoOHOE MOBOPAYMBATH IJIOCKOCTh MOJISIPU3ALUY;

0) N30TPOITHOE BELIECTBO;

B) o0Jajjaromiee CBOMCTBOM JIBOMHOTO JTy4epeIoMIICHUSI.

2. Ecnu cBer monsipu30oBaH 1Mo KPyry, TO KOHEIl BEKTOpa HANpPSHKEHHOCTH 3JIEKTPUUIECKOTO
OIS

a) KoJIeOJIeTCSl B OJTHOM TIJIOCKOCTH;

0) OMHCHIBAET OKPYKHOCTH;

B) OIMCHIBAET AIJLIUIIC.

3. Kakoe u3 cootHomenuit coorBeTcTByeT yriy bprocrepa? Cymma yriios:

a) najgeHus u otpaxenus pasHa 900;

0) maymeHus u npenomiieHus pasaa 1800;

B) OTpa)KE€HUs U IperomiieHus pasHa 90°.

4. Kakue gakTopsl BIUSAIOT HA BEIUYUHY yI€IHHOTO BPAIIEHUs JaHHOTO BelecTBa?

a) HUKaKWe, 5TO BEIMYMHA TIOCTOSIHHAS;

0) KOHILIEHTpALlUs PacTBOpa U JUIMHA CTOJ0A KUAKOCTH;

B) BIMSIIOT TEMIIEpATypa U JJIMHA BOJIHBI CBETA.

5. VIHTeHCHBHOCTh CBETa, MPOXOJALIEr0 4Yepe3 MOJSPHU3aTOpP U aHAIU3aTOp, OMPENENIOT MO
dopmyre: [ =10 cos2¢. Uro o3navaet Benuuuna 10?

a) MHTEHCHBHOCTb CBETa, MAJAIOLIEr0 Ha aHaJU3aToOp, paBHas IOJOBHHE WHTEHCHUBHOCTH
€CTECTBEHHOTO CBETA;

0) HTHTEHCUBHOCTh €CTECTBEHHOT'O CBETA;

B) MHTEHCHBHOCTb CBETA, NA/IAIOIIETO Ha MOJIIPH3ATOP.

6. B onTHuecku akTUBHBIX BELIECTBAX:

a) CKOPOCTH BOJITH, MOJIIPU30BAHHBIX IO TPABOMY U JIEBOMY KPYTY, OJIMHAKOBHI;

0) MOJIEKYJIbI CAMMETPUYHBIL;

B) MOJIEKYIJIBI aCHMMETPHYHBI.

7. [Tnocko monsipu30BaHHBIN CBET MOXHO MOJTYYUTh!

a) MPOIYCTHB €CTECTBEHHBIN CBET Yepe3 HUKOJIb;

0) pH OTpaXXEHUU CBETA OT TPaHMILIbI pa3jiena AByX TUAJIEKTPUKOB, €CIIU yrojl HajeHus Oosblie
peeNTbHOTO;

B) IIPH OTPAKEHUU CBETA, €CIIM yroJj NMajieHus paBeH yriy bproctepa.

8. Ilnockoctu momsipu3zany OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIY4YeH, BXOSAIIUX U3 OJHOTO
KpHCTaa:

a) MapaJijieNIbHbI IPYT IPYTY;

0) nepneHIMKYISAPHBI IPYT APYTY;

B) MEPICHINKY/ISIPHBI TIABHOMY CEYEHHUIO KPHCTAIIA.

[TprmMepbl BApHaHTOB MHIMBUYAIbHBIX 33 IaHUI
Bapuaum unousudyanvrozo 3a0anus « Mexanuxay.
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1.(1) Ckopocth Tena Beipaxaercs (opmynon V= 2.5+0.2t | Hajitu TepeMenieHre Tejla uyepes
20c moce Havasna ABUKECHUSI.

2. (15) Teno, 6porieHHOE BEPTUKAJILHO BBEPX, OBUIO HA BHICOTE 8,6 M JIBa pa3a ¢ MPOMEKYTKOM
BpeMeHu 3 c. Haiitu HauaabHyI0 CKOPOCTb.

3. (49) lapuk maccoit 300 T ymapuics 0 CTEHKY W OTCKOYMJI OT Hee. OmnpeneanuTh UMITYJIbC,
MOJTyYEHHBI CTEHKOH, €CITU B MOCIEAHII MOMEHT TIEpe]l yIapoM IIapuK UMell CKopocTh 10 m/c,
HarpasjaeHHY0 1011 yriioM 300 K TOBEPXHOCTH CTEHBI. Y 1ap aOCOIIOTHO YIIPYTHH.

4. (31) Ha crone nexar 4eTblpe 0JuHAKOBBIX Opycka maccoi 100 r kaxapiil. OHU CBSI3aHBI APYT
¢ Ipyrom c¢ momoiipio HUTed. Ha mepBriii Opycok neiictByer cuna 1 H, HampaBieHHas BIOJIb
crona. OmnpenenuTs YCKOPEHHE, ¢ KOTOPBIM JBHXKYTCS OpYCKH, M CHIIy HATSKCHHS HHUTH.
Cunamu TpeHust MeX1y OpyCKaMu U OBEPXHOCTBIO CTOJIa MpeHeOpeyb.

5. (61) Teno maccoit 2 Kr ynajio ¢ BBICOTH 8§ M U yriyousock B cHer Ha 1,5 m. Omnpenenutsb
CPEIHIOI0 CUJTy COTIPOTHUBIICHUS CHETa.

6. (69) Moot Maccoii 5 Kr yaapsieT 1o HeOOJIBIIOMY KYCKY JKeJie3a, JIeKalleMy Ha HaKOBaJbHE.
Macca nakoBansHu 100 kr. Maccoii Kycka jkesne3a npeHeopeus. Y aap Heynpyruid. OnpenenuTsb
KIIJI yrapa MooTa IIpy JaHHBIX YCIOBUSX.

7.(91) Ha uununap, KOTOPBI MOXKET BpalaThCsi OKOJIO TOPU3OHTAIBLHONW OCH, HAMOTAaHA HUTh, K
KOHIly KOTOPOW MpHUBSI3aH I'py3uK. J[BUrasicb paBHOYCKOPEHHO, IPy3UK 3a 3 ¢ omycTuics Ha 1,5
M. OnpenenuTs yriioBoe YCKOpEeHHe IIWINHIPA, €CIIA €ro paguyc paBeH 4 cM.

8. (117) Teno maccoii 2 Kr ¥ paguycoM 5 CM CKaThIBA€TCsI ¢ HAKIIOHHOMW IJIOCKOCTH JUTHHOU 2 M
u yrioMm HakioHa 300. OnpenenuTh ero MOMEHT MHEPLUUU OTHOCUTENIBLHO OCH BPAILEHUS, €CIU
CKOpOCTh B KOHIIE HAKIIOHHOH MJI0CKOCTH 3,3 M/C.

X = Zsin(zt + 0.57:)

9. (126) MasieHpKOE TEJIO COBEpIIACT KOJeOaHUs 4 . Haiitu ammiuryny,
Nepuol, HaYaJIbHYIO a3y KoieOaHuH, a Takke MAaKCUMAIBHYIO CKOPOCTh U YCKOpEHHE Telna (X
JIaHO B CM, t B).

10. (148) ITmockas BoTHA pacHpOCTPaHSIETCs BIAOIL MPSIMON cO cKOpocThio 20 m/c. JIBe TOUYKH,
HaXOJsIIMecs Ha 3TOW NpsMOM Ha paccTossHMM 12 M u 15 M OT HCTOYHUKA KoOJeOaHHIA,
KOJIEOIOTCST ¢ pazHocThio (a3 0,757 . HaiiTu [uMHY BOJIHBI, HAalmUcaTh ypaBHEHHE BOJIHBI U
HaliTH CMEIIeHHE YKa3aHHBIX TOYEK B MOMEHT BpEMEHH, paBHBIA 1,2 c, ecliu aMmImiuTyna
koneOanwmii 0,1 m.

Bapuanm unoueuoyanvrnozo 3aoanus «Monexynsapuas gusuxay.
1. (151) Tlog xakuMm naBIeHHMEM HaXOAWUTCA B OasioHE BOJOPOMA, €CIM €MKOCTh OamioHa 10
JUTPOB, @ KHHETHYECKasi SHEPTUsl OCTYNATEIbLHOIO JBUKEHHUS BCEX MOJIEKYJ BOJOpO/a paBHA
7,5-10 Ix?
2.(161) IlogcuuTaTh YKUCIO MOJIEKYJI I'EJIUs, COEPIKALINXCS:

a)Blr;

0) B | M3 npu HOpMaJbHBIX YCIOBUSX;

B) B 1 M3 npu nasnenuu 1,5-105 Ila u Temneparype 290 K.
3. (180) Kaxum nomxkHO OBbITH NaBi€HHE BO3AyXa Ha JHE CKBaXXUHBI INyOMHON 8 KM, eciu
CUHTaTh, YTO Macca KMJIOMOJIA BO3ayxa 29 KI/KMoJjb, TeMIepaTypa 1o BCeil BICOTE MOCTOSTHHAS
u paBHa 270C, a naBieHUE BO3/yXa y MOBEPXHOCTH 3€MJIM paBHO OJHOM atMochepe?
4. (198) TommuuHa nepeBsiHHON cTeHbl paBHa 12 cM. Kakolt n1omkHa OBITH TONIMHA KUPIUYHON
CTEeHBI, YTOOBI OHa 00J1a/1ana TaKo! K€ TEIUIONPOBOAHOCTHIO, Kak U AepeBsHHasA? Koadduunent
TeruonpoBoAHocTH Aepesa paseH 0,17 Br/m-K, a kupnnya 0,69 Br/m-K.
5. (211) Opumn xumomone raza uzobapudecku Harpeaetrcs oT 200C go 6000C, mpu 3TOM ra3
norsomaer 1,2-107 JIx Terua. OnpenenuTh YUCIO CTeneHed cBOOOIbI MOJEKyd Tasa,
npupallieHne BHyTpEHHEH SHepruu rasa, padbory rasa.
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6. (227) B mumunzape nopn nopiiHeM Haxoxutes 20 T azora. a3 6bu1 Harper Ha 100 K mpu
MOCTOSSHHOM  JaBiieHuu. OnpenenuTb KOJWYECTBO TEIIOThI, COOOUIeHHOW ra3y, pabotry
paclIMpeHysl U IPUpaLeHNEe BHYTPEHHEN S3HEPTUH.

7. (263) Wneanbnsiii Ta3 comepmraer 1mukia Kapuo. Temmeparypa narpeBatenst T1=500 K
xonoamnbHuka T2=300 K. PaboTta M30TepMHYECKOr0 paclIMpeHus rasa cocraBiser 2 kJDx.
Onpenenure: 1) Tepmudeckuid KITJ[ mukia;2) KOIMYECTBO TEIUIOTHI, OTJAAHHOE Ta30M IpH
M30TEPMUYECKOM CKATHH XOJIOJAUIIbHUKY.

8. (250) TemnnoBas MamuHa paboraer mo mukiay Kapno. Temmeparypa narpeBarens 3270C.
Onpenenurs KIIJ[ nuxna u temneparypy XOJOAWIbHHKA TEIUIOBOM MAallWHBI, €CIU 3a CUET 2
k/J[)K TErI0THI, MOJy4YEeHHON OT HarpeBaTels, MaluHa coBepiiaeT padory 400 JIx.

9. (271) Apron maccoii 4 r 3anumaer oobem 0,1 1M3 mox HaBiIeHUEM 2,5 Mlla. Haiitu
TEMIIEpaTypy raza, CUuTas ero uealbHbIM, PeabHbIM.

10. (324) K cranbHOli IPOBOJIOKE JUIMHOM 2 M U paauycoM 3 MM nojselleH rpy3 B 200 kr. Yemy
paBHa paboTa pacTsKEHHUS MPOBOJIOKU?

Bapuanm unousuoyanvroeo sadanus « nekmpuiecmeo u MacHemu3m 4acmo 1.

1. MaremaTtnueckuiit MasTHUK Maccoil 1 10-3 kr nmpeacrasisier coO0 MIApHK, MOABEIICHHBIN Ha
IIEJIKOBOM HUTH, AJIMHA KOTOPOH BENMKA IO CPAaBHEHUIO C pa3MepamH Iapuka. Kak usmeHurcs
nepuoJl KosuebaHusi MasiTHHKA, €Clii cooOmmB mapuky 3apsn 1,6-10-6 K, momectuts ero B
OJTHOPOJHOE 3JIEKTPUYECKOE I0JIe C HampsKeHHOCThIo 3-104 B/M, cuiioBble TUHHM KOTOPOIO
HanpasyieHbl BBepx? Kakoll BenuuMHBI JOKHA OBITH HAIPSDKEHHOCTH IO, YTOOBI IIAPHUK

T, =27 L
KoJIe0aJIcs ¢ Mepruo oM 9 ?
31. Tpwm Toueunsix 3apsga 3.10-6 Ku, 5.10-6 Kn u -6.10-6 Kn Haxomstcs B BeprmmHax
TpeyroiabHuka co cropoHamu 0,3 M; 0,5 m u 0,6 m. Onpeaenuts paboTy, KOTOPYIO Haao
COBEpIINTh, 4YTOOBI pa3BeCTH OTHU 3apsibl HAa TaKOe pACCTOSHHE, YTOOBI CHIIBI HX
B3aMMOJICHCTBHS MOXHO OBIJIO CYMTATh PAaBHBIM HYJIO. 3apsiabl HAXOASITCS B KEPOCHHE.
54. Haiitu cwiy NpUTSDKCHHS MEXKAY IUIACTMHAMH TUIOCKOTO KOHJIEHCATOpa, €CIM TUIONIA/Ib
Kakaol nmactuHel 4.104 MM 2, pacctosHMe Mexay HuMH 10 MM, AMAIEKTpUYECKOU
MIPOHMIIAEMOCTBIO cpeibl 6. PacyeT mpoBecTH aiis ciydasi, KOT/ia KOHJIEHCATOPY COOOIIEH 3apsij.
4.10-7Ku, mociie 4ero oH OTKIIOYEH OT HCTOYHHKA MMOCTOSHHOTO HAMPSIKEHUS.
61. Omnpenenuth CHIy TOKa B CONpPOTHUBIEHUU R3 W HampspKeHHWE Ha KOHIAX 3TOTO
conpotusienus, ecau E1=4B, E2=3B,

' ! ' R1=20m, R2=60M, R3=60m
R R=
91. OJ1C Gartapen 12 B. Hanbonwimas cuna toka 5 A. Kakas
HauOoJbIlIass MOIIMHOCTh MOXET  BBIJCNUTHCA  Ha
MOJIKJIFOUEHHOM K Oarapee pe3ncTope C TMepPeMEHHBIM
COTPOTUBIICHUEM.

110. Jlamnouka u peocTtaT, COEJUHEHHbIE I10CIIEJ0BATEIbHO, IPUCOETUHEHBI K HICTOYHHUKY TOKA.
Hanpspokenne Ha 3axumax gamnouku 40 B. Conporusienue peocrata 10 Om. Bremnss nens
noTpebsieT momHocTh 120 Bt. Onpeaenuts cuily TOKa B IETH.

121. JIBa mapajuienbHBIX OECKOHEUHO [UIMHHBIX MPOBOJA, MO KOTOPHIM TEKYT B OIHOM
HanpaBjieHun Toku 60 A, pacrnosnoxkeHsl Ha paccrosHud 10 cM apyr ot apyra. OnpenenuTb
WHAYKIIMIO MarHUTHOTO TOJISI B TOYKE, OTCTOSALIEH OT OJHOTO NMPOBOJHUKA HA PACCTOSIHUM 5 CM
Y OT JIPYroro - Ha paccTosiHuu 12 cm.
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133. JKenesnslii cepaeunuk jmuHoi 50,2 cM ¢ BO3QYIIHBIM 3a30poM anuHoW 0,1 cM umeer
o6bmoTtky u3 20 BuTkOB. Kakoil TOK JODKEH MPOTEKaTh MO 3TOW OOMOTKE, YTOOBI B 3a30pe
NOJIy4yuTh UHAYKLHUIO 1,2 T

145.B cepeauHe OCHOBaHHUS TOHKOTO JJIMHHOTO COJICHOU A (TOK 5 A, YMCJIO BUTKOB Ha €TUHUILY
mmael 200 1/cM) momenieHa ManeHbKasi pamka, cocrosimas u3 100 BUTKOB 1uromaapio lem2.
Kakoe komuuecTBO dJEKTpUYECTBA MPOWUIET Yepe3 paMKy, €ClId €€ MEpPeHeCTH B LEHTP
coneHousia ConpoTuBieHne paMku 5 Om.

170. HukaoTpoH mpeaHa3HavyeH JJisl yCKOPEHUS TPOTOHOB J0 SHEPTUU 8:10-15 k. KakoB
JOJDKEH OBITh PaguyC yaHTOB LUKJIOTPOHA, €CIM MHIYKIHMS MarHuTHOro mojs paBHa 1 Tna?
KakoBa HauMeHbIIasi MPOJOJIKUTENBHOCTh OJHOIO ILHMKJIAa pabOThl 3TOTO YCKOPUTEINS, €CIH
HayajbHas 3HEPIusi MPOTOKOB Malla, a aMIUIMTYZa HaIpsDKeHUs Mexay ayaHtamu 16-103 B?
(BMHSTHUEM 3aBUCUMOCTH Mp OT U IPEHEOpeYb ).

Bapuanm unoueudyanvrnozo 3a0anus « dnekmpuiecmeo u MacHemu3m 4acmo 2.

181. Ilpm »snekTponu3e pacTBOopa CEPHOM KHUCIOTHI pacxoayercss MomHocte P = 37 Br.
Ornpenenutb CONMPOTUBIICHUE SJIEKTPOJIUTA, eciid 3a Bpems t = 50 muH Bbaensercas m = 0,3 r
BOJIOpOJA.

209 . KakoBa KOHLEHTpAalKs OJIHOBAJIEHTHBIX HOHOB B BO3/lyX€, €CIU MPU HAIPS)KEHHOCTHU MOJIS
34 B/M wrotHOCTh TOKA 2 MKA/M2 . [1oaBM»KHOCTE HOHOB
U+=1,38-10-4m2/(cB),U-=1,91-10 - 4 m2 /(c B).

212. CkonbKO D3JEKTPOHOB €KECEKYHIHO BBUIETa€T M3 KaToJa 3JEKTPOHHOM Jamibl, €ciu
aHOIHBIA TOK 1 MA?

225. A30T MOHM3UPYETCS] PEHTT€HOBCKUMHU JTydamu, OnpeaenuTs MpoOBOJIMMOCTb a30Ta, €Cliu B
KOKJIOM KyOMueckoM caHTuMeTpe ra3a Haxoautcs 107 map wuonoB. IloaBmxHOCTH
MOJIOXKUTEIBHBIX HOHOB paBHa 1,27 , a orpunatensHbix 1,81 cm 2/B c.

231. Uemy paBHO OTHOIICHHE YHCIIa CBOOOTHBIX AJIEKTPOHOB B EIUHHIIE 00bEeMa y BUCMYTa U
CypbMbl, €CIIM IpU HarpeBaHuu ojaHoro u3 cnaes Ha 100 K Boznukaer tepmo-2/1C 0,011 B?
236. OmnpenenuTh KOHIICHTPALUIO CBOOOAHBIX 3JEKTPOHOB B TOJYIPOBOAHHKOBOH IUIACTHHKE,
eciu noctosiHaas XoJjuia paBHa 1,9 <10 —7 m/Ku.

260. Cwiia ToKa B LIENH, COCTOSIIEH U3 TepMOIaphl U rajibBaHoMeTpa conpotusieHueM 80 Om
paBHa 2 MKA mpu pasHoctd cnaeB 350 OK. OnpenenuTs conpoTHBIEHNE TEPMOIAPHI, €CIIN €€
nocrosHHas 47,9 mxB/K.

270. KonebarenbHbIi KOHTYp COCTOUT U3 BO3YLIHOI'O KOH/AEHCATOpa ¢ IIonaapto niaactul 100
cM 2 u karyuku uHAyKTuBHOCTH 10 —5 I'H. Tlepuon snexktpruyeckux konedanuii B koutype 10 —
7 cex. OnpenenuTs pacCTOSHUE MEKIY IIIaCTUHAMU KOHAEHCATOPA.

289. B unenp mnepemeHHoro Toka HampsbkeHueM 220 B um uacroroit 50 ['1p BKIIOYEHBI
nocienoBarenbHo EMKOCTh 35,4 MK(, akTuBHOe conportusieHne 100 Om u nnaykTuBHOCTH 0,7
I'n. Haiitu cuny TOka W majieHue HanpsKeHHs: Ha €MKOCTH, OMHYECKOM CONpPOTHBICHUU U
WHAYKTHBHOCTH.

315. PryrHo-kBapueBas nammna [1PK-2 noxakitouaeTcss K MICTOUHUKY IEPEMEHHOTO HaNpsyKEeHUs
¢ yacroroil 50I'n uepe3 apoccenb, pabouee HampspkeHHe Ha koTopoM 180 B, a sddextunnas
cuna toka 4 A. OmnpenenuTh aKTUBHOE CONPOTUBIIEHUE APOCCENsS, €CIM €ro MHAYKTHBHOCTh
0,1Tn.

Bapuaum unousudyanvrozco 3adanus « Onmuxay.

1. (2) Manpuuk, s ¢ MOCTa, ONPENeNn, 4To rTyonHa peku 2 M. KakoBa uctuHHas riryOnHa
peku?

2. (26) IlnockoBelmmyKiast TUH3a MOJ0XKEHA HA CTEKJIIHHYIO MJIACTHHKY, MPUYEM MEXIy JTUH30M
U TUTACTUHKON HET KOHTakTa. /lnamerpsl Sro u 1510 TemHbIX Kojen HproToHa, HaOm01aeMbIX B
OTPaXEHHOM CBeTe, COOTBETCTBEHHO paBHbl 0,7 m 1,7 mm. OnpenenuTs paguyc KpPUBU3HBI
JIMH3BI, €CJIM CUCTEMA OCBEIIAETCS CBETOM C JUIMHOM BOJHBI 581 HM.
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3. (50) Ha y3kyio menp najgaeT HOPMaJIbHO MOHOXPOMATHYECKUU CBET. YTOJ OTKJIOHEHHS
Jy4el, COOTBETCTBYIOIINX BTOPOU CBETIION AUpakiMOHHOM monoce, = 1°. CKOJBKUM JIJTUHAM
BOJIH 1JIAI0IIETO CBETA PaBHA IUMPUHA HIEIn?

4. (68) udpakuuonnas pemietka coaepxut 100 mrpuxoB Ha MM JJIUHBL. OnpenenuTs JIUHY
BOJIHBI MOHOXPOMATHYECKOI0 CBETA, MAJAIOIIET0 HAa PEIIETKY HOPMAJbHO, €CIIM YIoJl MEXAY
JIBYMsI MaKCUMyMaMH TiepBoro nopsaka 8°. OnpeaenuTs 001iiee YUCIIO TJIaBHBIX MAaKCUMYMOB B
TU(PPaKINOHHON KapTHUHE.

5. (74) Tlog kakuM yriaoM JOJDKEH MajiaTh My4O0K CBETAa U3 BO3AyXa Ha MOBEPXHOCTDH KUJIKOCTH,
9TOOBI IPHU OTPAXKECHHUH OT JTHA CTCKJITHHOTO COCYy/Ia

nl = 1,5, HanmoaHeHHOTO BOAOM N = 1,33, cBET OBLT MOJTHOCTHIO MOJIIPU30BAH?

6. (96) CKOJIbKO HEPTUU U3ITYYaeTCsl B IPOCTPaHCTBO 3a 10 4acoB ¢ MIIomaan MaxoTHOU 3eMJIU
I ra, umeromeit remneparypy 27°C? Cuutarh NOYBY YEPHBIM TEJIOM.

7. (121) ®@oron ¢ sueprueii 0,8%10 -13 [ Obu1 paccess npu 3¢ dekre Komnrona Ha cBO60AHOM
aneKkTpoHe Ha yrou 180° . Onpenenutb KHHETUYECKYIO SHEPTHUIO JIEKTPOHA OTJauH.

8. (145) Ksants! cBeta ¢ sneprueit 7,8*%10-19 J[)x BbIppIBatOT (POTOIIEKTPOHBI U3 METALIA C
paboroit Beixoma 7,2 10-19 Jx. HaiiTu MakcuManbHBIH UMIYJIbC, TIEPEIaBaCMbIid TOBEPXHOCTH
MeTaJljia Ipy BbUIETE 3JIEKTPOHA.

Bapuanm unoueuoyanvrnozo 3adanus « Amommuas guzuxay.
(171) Yemy paBen mo teopuu bopa opOuTanbHBIE MOMEHT 3JEKTPOHA, ABIKYIIErocs mo 2 i
opbute atoma Bojopona? UYemy paBeH paauyc 3TOW OpOUTHI, €CIU W3BECTEH OPOUTAIBHBIN
MOMEHT 3JIEKTpOoHa?
(187) Pa3znuma mexay ToJOBHBIMHU JUHUSIMU cepuid Jlaiimana m banmbmepa B nnmHax BOJH B
CIEKTpe aToMapHOro Boaopoaa paBHa 534,7 uMm. OnpeaenuTh MO 3TUM JaHHBIM MOCTOSHHYIO
IInanka.
3. (196) Omnpenenuth (B JUIMHAX BOJH) CHEKTpalbHbIC IHAMA30HbI, MPUHAIJICKAIINE CEPUIM
Jlaiimana u banbmepa.
4. (224) Ompenenuth aMHY BoJMHBI Ko - JMHMHM XapakTepUCTUYECKOTO PEHTIC€HOBCKOIO
CIIEKTpa, TOIY4aeMOro, a PEHTTCHOBCKOW TpyOke ¢ MonmuOaeHoBbIM (40MoO) aHTHKATOIOM.
MO>KHO 1T TOJTYYUTh 3Ty JTUHHUIO CIIEKTPA, M0JIaB HAa PEHTI€HOBCKYIO TPYOKY HaIpshKeHHE
4*103 B?
5. (241) Yem oTnuyaeTcs MO CTPOEHUIO SAPO JIETKOTO M30TONA resus OT Apa CBEPXTSIKEIOro
BojIopoa (TpUTHS)?
6. (254) Haiitu nocTosiHHYIO pacriaaa pajausi, eciy ero nepuoi mnoiaypacnaia T=1550mer.
7. (273) Ipu pacnaae uzorona gocdopa 15P32 u3 sapa ero atoma BeIOPACHIBACTCS IIEKTPOH U
HelTpuHo. HamucaTh snepHyto peakiuio pacnaga uzorona ¢ocdopa u onpenaenuts unciaa AN1
u AN2 aToMoB, pacnajaromuxcs 3a NpoMexyTku BpemeHu Atl= 10 gueit u At2 = 1 c.
[TepBonavansHoe yucio atomoB No = 1,9-1019
8. (289) CxonbKO SHEPTUM BBIACIAETCS IPU 00pa30BaHUK OJTHOTO TpaMMa rejiusi U3 MPOTOHOB U
HENUTPOHOB?

B nmnonHom oObemMe WHIMBHUIYyaJdbHBbIE 3aJaHUS NPEICTABICHbBl B METOAMYECKOMN
auTepartype:
1. ®usnueckne OCHOBBI MeXaHUKH. MonekyispHas ¢usuka. WHIuBUyanbHbIe 3aJaHus JUIs
CTYJIEHTOB TEXHOJIOTHUECKOTO (hakynpTeTa U (hakyapbTeTa MEXaHHU3AIHMH CEbCKOTO XO03sHCTBA.
Bomnorma-Momnounoe, 2005 1.
2. DJeKTpUYecTBO W MarHeTusMm. VHIuBUAyanbHBIE 3aaHus MO (HU3UKE I WHKEHEPHBIX
¢dakynpTeToB. Bonoraa - Monounoe, 2011 1.
3. Onrtuka. ®usmka aToma, sapa ¥ dJIEMEHTAPHBIX YacTUIl [ DIEKTPOHHBIA pecypc] : cOOpHHK
3alaHui 71T MHAUBUAYaTbHON paOOThI 1O (U3HMKE IS CTYACHTOB OYHOW M 3a04HON (OPMBI
o0yueHus 1o HarpasieHHIo moAroToBku 35.03.06 Arpounxenepust; 15.03.02 TexHnonoruueckue
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MamuHbl 1 obopynosanue; 27.03.01 Cranpaprusauuss u merpoiorus; 35.03.02 Texnonorus
JIECO3aroTOBUTENLHBIX U JepeBooOpadaThiBatomux npou3BoacTs / cocT.: H. B. Kucenesa, E. B.
CnaBopocosa, JI. A. Kypenkosa

7.3 Bonipocsl 1J11 IPOMEXKYTOYHON aTTeCcTAlNH

1.

oo

10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

Bonpocsl! k 3a4ery : MexaHuka u MoJiekyJsipHas ¢pusnka (2 cemectp)

Kunemarnka BpamarenbHOro JBHXKEHUSA. YTJIOBOW MyTh, YIJIOBAasl CKOPOCTb, YIJIOBOE
yckopenue. [lepuon. Cesi3b MeXy JTUHEHHBIM M YITIOBBIMU BeTMYMHAMU. DOPMYIIbI IyTH U
CKOPOCTH IpU PAaBHOIIEPEMEHHOM JIBUKEHUU TOUYKHU 10 OKPYKHOCTH.

OcHOBHBIE 3aKOHBl JWHAMHMKH. VIMIOynbc CHIIBI, UMIYJIbC Tejla. 3aKOH COXPaHEHHs
UMITYJIbCA.

Cwibl B npupoae. Cuna tsxectu. Bec tena.Cuna tpenns. Cuinbl ynpyroctu. dedopmarus
tena. 3akoH ['yka. Cuibl, AeMCTBYIOLINE NIPU BPALLATEIILHOM JIBUIKEHUU.

PaGora, MomHocTh, 3Hepruss  Enumnunsl uzmepenus. Kunermueckas M IOTEHIMATIbHAsS
SHEpPruM. 3aKOH COXPAaHEHUS SHEPTUH.

VY nap mapoB. YOpyruii 1 Heynpyrui yaapsl.

JluHamuka BpalaTeIbHOTO ABH)KEHUS.

Kunematuka rapmoHudeckoro Kkosiebanus. CmelieHue, CKOpPOCTb, YCKOPEHHE IpH
KoJIeOaTeIbHOM JBIDKEHUH. J[MHAMKKa KOIe0aTeIbHOTrO JBMKCHUS. Y paBHEHHE CBOOOTHBIX
KoJie0aHui.

Konebannss maremMaTHueckoro W (U3NYECKOTO MAATHUKA.DHEPrus TapMOHUYECKUX
KoJie0aHui.

3aryxatomue konebanusa. [uddepeHnnanbHoe ypaBHEHHE 3aTyXarolUX —KOJIeOaHWH.
Koadduuuent 3aryxanus. Ammiutyna, Yacrora u nepuop, JorapupMu4eckuil T1eKpeMeHT
3aTyXaHHUs.

BeiHyxaeHHble  KojeOaHWs. YpaBHEHHE  BBIHYKAEHHBIX  KojeOaHu. AMIUIMTYIa
BBIHY/ICHHBIX KOJeOaHuM, €€ 3aBUCUMOCTb OT YacTOThI BbIHYX/1ato1el cuibl. Pe3oHaHc.
3aKOHBl MJIEAIBHOIO Ta3a. YpaBHEHUE COCTOSIHMS HJICIBHOrO Ta3a (ypaBHEHHE
MenneneeBa- Knaneiipona).OCHOBHOE  ypaBHEHHE  KHMHETHYECKOM  TEOPHUH  Ta30B.
AOGCONIOTHBIN HYJIb TEMIEPATYPBHI.

Cpenssisi KMHETHYECKasi SHEPrusl MOCTYNATENIbHOTO IBMXKEHMS MoJieKynl raza. CKopocTH
MOJIEKYJ Ta3a. 3aKOH paclpeaeseHus MOJIEKYI 110 CKOpocTaM (pacipenenenue Makcserna).
I'a3 B moze tsxectu. bapomerpuueckas popmyina.

3aKOH H3MEHEHMs KOHLEHTPALlMM MOJIEKYJ C BBICOTOM. 3aBUCHUMOCTb paclpelesIeHUs
MOJIEKYJI [10 BBICOTE OT MacChl MOJIEKYJ M TeMIiepaTypsl ra3a. Pacnipenenenue bonpiimana.
CronkHoBeHue Mosiekyl. CpenHsis AMHa cBOOOIHOTO Ipobera MoJjieKysl. 3aBUCUMOCTb €€ OT
JaBJIEHUs U Temnepartypsl. Bakyywm.

YpaBHeHMs IepeHoca B ra3ax.

[lepBoe Hauano TepmoanHamMuKU. CTerneHH CBOOOIBI MOJIEKYN ra3a. BHyTpeHHsIs1 sHeprus
uaeanbHOro raza. Pabota, coBepiaemas razoM MpH €ro paciiupeHud. @u3ndeckuii CMbICI
YHHUBEpPCAJIbHOW Tra30BOM MNOCTOSHHOW. TernoéMKOCTh HAEaIbHOrO Ta3za. 3aBUCUMOCTH
TEIUIOEMKOCTH OT TEMIIEPATYPBHI.

Kpyrossie npoueccsl. KIIJI nuxima. [ukn Kapno.

OObpatumMble U HeoOpaTuMble Mpolecchl. TepMoaAWHAMHYECKass BEPOSTHOCTb COCTOSHUS
cucteMbl. OHTponus. Bropoe Havamo TepMoaMHAMUKM M €ro CTATHCTHYECKUN CMBICIL.
M3MeHeHne SHTPONMHU TP U30IIpoLIeccax.

PeanpHble razel. MexmonekynsipHoe B3aumojelcTBue. YpaBHeHne Ban — nep Baasnbca.
N3oTepMmsbl peanbHOro rasa. Kpurnueckoe cocTosiHue BEIIECTBA.
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20.

21.
22.

10.

11.

12.

13.

14.

CpoiictBa xuakocteld. IloBepxHOcTHOE  HaTsbkeHME  KUAKOcTU. JlaBieHue mon
VCKPHUBJICHHON IOBEPXHOCTBIO JKHIKOCTH. fIBJIeHME KanWUIAPHOCTH. BbicoTa nonmHsATHsA
JKUJKOCTH 110 KaIlUUIAPY.

HcnapeHne )XUIKOCTH. Y IeNbHAs TEIIOTa UCIIAPEHUs. 3aBUCUMOCTD €€ OT TEMIIEPATypHI.
TennoBble 1 MEXaHUYECKUE CBOMCTBA TBEPABIX TEJ.

Bonpocsl K 3k3aMeHy : DJeKTPUYecTBO H MarHeTusM (3 cemectp)

B3aumoneiictBue snaeKkTpudeckux 3apsaoB. 3akoH KyioHa. DJIEKTpOCTaTUUYECKOE TMOoJIe.
HamnpspkeHHOCTh 1O TOYEYHOTO 3apsifia, W CUCTEMBI TOUEYHBIX 3apsiioB. EnnHuHIEI
WU3MEPEHUS HAPSHKEHHOCTH.

IloTok BekTOpa HaNpsHKEHHOCTH JJEKTpocTarnudeckoro mnons. Teopema I'aycca u eé
IIPUMEHEHHUE K pACUYETy INEKTPUUECKUX TIOJIEH.

Pabora snexTpocTaTMueckoro mojs IO mepeMelieHuto 3apsaa.lloTeHunanbHas 3HEpPrus
3apana B dJeKTpocTaTudyeckoMm mosie. [loreHnuman. EnuHMLBL M3MEpeHHs NOTEHLMAIA.
[Torennman mods TOYeYHOro 3apsga. Pabora 1o mepeMenieHHIo  3apsaa B
3JIEKTPOCTATHYECKOM I10JI€.

[Tonsipu3aniuss HEMOJSPHBIX U TMOJSIPHBIX JAMAJIEKTPUKOB B AJIEKTpUYECKOM ImoJie. Bekrop
NOJISIpU3aluu. DJIEKTPUUYECKOE M0JI€ B JUAJIEKTpUKe. J(Udnexkrpuyeckas MpPOHULIAEMOCTb.
HanpspkeHHOCTD M TOTEHIHAM 3JEKTPOCTaTHUECKOT0 TOJISl B AUDJIEKTPUKE.

DIEKTPOEMKOCTH IPOBOIHUKOB. EIMHMIIBI H3MEpPEHHs 2IEKTPOEMKOCTH. EMKOCTB MI0CKOro
KOHJIEHCAaTOpa.DHEPIus 3apsHKEHHOI0 MPOBOJHUKA U KoHJeHcaTtopa. IlnoTHocTe 3Heprum
3JIEKTPOCTATUYECKOrO MOJs. DJIEKTPUUYECKOE T0JIE€ KAK BUJ MAaTEPUH.

ITOCTOSIHHBINM DJEKTPUYECKUN TOK, €ro XapaKTEPUCTHUKH. Y CJIOBHUS CYIECTBOBAHMS TOKAa B
MIPOBOJIHUKE. DJeKTpoABMKywas cwia. Hanpspkenuwe. 3akoH Oma ais yyacTka LENU U
noiHo# nenu. 3akoH Oma B quddepennnansaoit popme. 3akoH xoyns — Jlenma. Pabora n
MOIIIHOCTb 3JIEKTPUYECKOT0 TOKA. ENMHUIIBI UX U3MEPEHUSI.

IlocnenoBarenpbHOE M MapajuIeNIbBHOE COCIMHEHHE IPOBOJHUKOB. Pacyer pa3BeTBIEHHBIX
anexkTpuyeckux nemnei. [Ipasuna Kupxroda.

MaruutHoe 1osie ToKa. XapaKTepUCTHUKUM MarHUTHOTO IMOJIA: MarHWTHas MHIYKLIUS MU
HaNpsHKEHHOCTh MoJisl. M300paXkeHne MarHUTHOTO TMOJIS C MOMOIIBIO JIMHUM MarHUTHOM
MHAYKIUU. [I0TOK MarHUTHON WHTYKIINH.

3akoH buo-Casapa — Jlanaca. Ero npuMeHeHune K pacueTy MarHUTHBIX MOJIEH.

Cuna, neicTBylolass Ha TPOBOJHUK C TOKOM B MarHMTHOM Tone (cujia Amrepa).
B3aumopeiicTBue napajenbHbIX TOKOB. Cuila, NEWCTBYROLIAas Ha 3apsf, IBHXKYIIUNICS B
MarHuTtHoe moje (cuna Jlopenna). Paauyc u mepuon oOpareHust 3apsHKeHHON YacTUIlBl B
MarHuTHOM rose. PaboTta 1o nepemenieHuo NpoBoAHNKA C TOKOM B MarHUTHOM I10JIE.
MarnuTtHble cBoOWcTBa BemecTtBa JlnamarHuTHble BemiecTBa. IlapamarHuUTHBIE BELIECTBA.
®eppomarneTuku. HamarHnumBaHue jxene3a B MarHUTHoOM mnose. ['ucrepesuc. Ilpupona
dbeppoMarHeTuszma.

OnexktpoMarHuTHas uHAyKuusA. IIpaBuio JleHma nns  ompenesieHuss  HalpaBJICHHUS
UHAYKIHOHHOro Toka. Bemmumna OJOJIC wunayknuu. Mexanusm BosHukHOBeHus OJJIC
WHAYKIMH B IPOBOJAHMKE ABMXKYIIMMCS B MarHUTHOM I10JIE U B HEMOJBUKHOM IIPOBOJSAILEM
KOHTYpE.

Asnenne camomnaykumu. DJC camomnaykumu. MHOYKTHBHOCTH KOHTypa M COJIEHOMJA.
Ennnnna mHOyKTUBHOCTH — ['eéHpu. DHEprusi MarHUTHOrO NOJIA. DKCTPATOKU 3aMBIKaHUS U
pa3Mbikanus. Bzanmuas unaykuus. Toku @yko. Tpancdopmarop.

Pabora BbIXxOJa ayekTpoHa M3 MeTamia. TepmosnekTpoaHas smuccus. [lpunuun paboTsl,
XapaKTEpUCTHUKU M TNPUMEHEHHME AIIEKTPOHHBIX JlaMIl. BTOpuuHas 3JIEKTpOHHAs SMUCCHS.
@DOTO3IEKTPOHHBIE YMHOKUTEH.
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15.

16.

17.

18.

19.

20.

10.

KoHTakT 1aByXx  pa3HOpoAHBIX MeTauioB. KOHTakTHass  pa3HOCTh  MOTEHIMAJIOB.
TepmoonnekTpoaBrxkyias cuia. Tepmomnapa, e€ rpagyupoBKa 1 IPUMEHEHHE.

[TonsiTue O KBAaHTOBOM TEOPUU HPOBOAMMOCTH. IJIEKTPONPOBOAHOCTH  METAIJIOB,
MOJIYIPOBOTHUKOB U JIUAJIEKTPUKOB C TOUKU 3PEHUSI 30HHOU TEOPHH.

CoOcTBeHHas U PUMECHAs POBOJIUMOCTH MOTYNPOBOIHUKOB. OOpa3oBaHue 3aMuparoIero
ClIOs B MecTe KOHTAaKTa JBYX I[OJYIPOBOJHUKOB pAa3jIHMYHOTO THIIA MPOBOJUMOCTH.
[ToynpOBOTHUKOBBIM MO/, €r0 XapaKTEePUCTUKU M HCIOJIb30BAHUE IS BBIIPSMIICHUS
MEPEMEHHOT0 TOKa. TpaH3ucTop.

DNEKTpUYECKU TOK B pacTBopax MIEKTposnToB. CTeneHb auccouuanuu. 3akoH Oma s
pacTBOPOB  DJIEKTPOJIUTOB. JjekTponu3. 3akonbl @Dapanes. Ormpenenenue 3apsjaa
OJIHOBAJICHTHOT'O MOHA.

[TomyueHue mepeMEHHOrO0 TOKa M €ro XapakTepUCTHKH. OMHYECKOe CONpPOTHBIICHHE,
KOHJEHCATOP U KaTyLlIKa HHAYKTUBHOCTH B LIENH [IEPEMEHHOIO TOKa.

3akon Oma AJis MOC/eoBaTeNbHON 1lenu nepeMeHHoro Toka. CaBur (a3 Mexay TOKOM U
HalpsDKEHUEM. SIBlieHHE pe3oHaHca B LENM MEPEMEHHOro ToKa. MOIIHOCTh B ILENH
nepeMeHHoro Toka. KoagpduueHT MOIHOCTH, ITyTH €ro MOBBILICHHUS.

Bonpocs! k 3k3ameny: OnTuka u atoMHas pusuka (3 cemectp)

[Tpupona cBeta, KOpPHYCKYJspHas W BOJIHOBas TEOPUM CBETA. OBOJIIOLMS B3IJIAOB Ha
IIPUPONY CBETA KaK NMPUMEP AUAIEKTUYECKOTo IyTu no3HaHus. lllkana 31€eKTpOMarHuTHBIX
BOJIH. KBaHTOBas T€OpUS CBETA.

OcHOBHBIE 3aKOHBI I'€OMETPUYECKON ONTUKHU. OTpaskeHue U mpenoMieHue csera. [IpuHnunn
®epmMa. [TonHoe BHYTpEeHHEE OTpakeHue. BoaHoOBas onTuka, CBETOBOIbI.

Wutepdepeniyst cBeta. YCiI0BUS BO3HUKHOBEHMsI MHTepdepeHIU. CrocoObl MoydyeHus
UHTeppEpeHIINM CBeTa. YCIOBHS MAaKCHMyMa M MHHAMyMa IIpH HHTEp(EpeHInn.
Wutepdepeniyst mapajulelbHbIX JTydel CBeTa, OTPaKEHHBIX OT IMPO3PAayHON IUIEHKU C
napaensHeiMu TpadsiMu. Konbiia Hetorona. [Ipumenenue natepdepeHm cBera.
Judpakuus ceera. YcnoBus HaOmopeHus audpakuuu csera. Judpakuus oT Kpyriioro
OTBEPCTUS M OT OJHOM Iuenu (ycloBUS MakcuMyma M MHHMMYMa). udpaxuus csera or
TUQPAaKIMOHHOM  pemeTKu. YCIOBUS ~ MakcUMymMa W MuUHUMyMa. [IpumeHeHue
T pakIMOHHON perieTku. Pa3pemaromniasi ciocoOOHOCTh ONTHUYECKUX MPUOOPOB.

[Tomyuenne peHTreHoBCKUX Jydyed. [lpupona TOpPMO3HOTO pPEHTTEHOBCKOIO W3JIY4EHHS.
Cnexktp peHTreHoBckuX Jiyueidl. IloryomieHue peHTreHOBCKUX Jiydyel  BELIECTBOM.
KopoTkoBosHOBas TpaHuIa TOPMO3HOTO PEHTI€HOBCKOIO U3ITyYEHHUS.

[Tonspuzanus cBera. Buasl nonspusanuu. 3akoH Manmoca. Ilonsipuzanus cBera npu
OTpaXCHUH U IIPEJIOMIIEHHH. 3aKoH bprocrepa. J[BoliHOE JTydenperoMIIEHHE B KpUCTaJllax.
[Tonsipu3zyromue Npu3Msl, MOJISIPOUIBI, X IPUMEHEHHE. Bpalienne miockocTH noispusanuu
cBeTa. ONTUYECKN aKTUBHBIE BELIECTBA, ACHMMETPHS MOJIEKyJl. CaxapuMeTpsl.

Hucniepcusi cBera. CriocoObl HaOMIOJEHUST UCIIEPCUU CBeTa. Te€opusi TUCIIEPCUU CBETA.
Hopmanbnas u anomanbHas aucnepcus. Ilornomenue cBera. 3akoH byrepa. ®usnueckuii
cMmbicn  kodddummenTta mornomieHus. Crnexktpsl norjiomenus. Paccesnune csera. @opmyna
Panes. PaccesiHue cBeta B atMocdepe.

TemoBoe uznyuyenue. CriekTpanbHasi U UHTErpaibHasl JTy4eUCIyCKaTelbHass CIOCOOHOCTH U
HOTJIOIIATeNbHasl CIIOCOOHOCTh Tena. AOCONIOTHO YEpHOE TeNo. 3aKOHBI TEMJIOBOTO
n3nydeHus. «YubTpaduoneroBas karactpoda». KBantoBas runoresa u popmyna [lnanka.
®oroanexkrpuueckuii 3pdexr. 3akoHbl (GoTodpderra, X OOBICHEHHE HAa OCHOBAHUH
KBAaHTOBOM TEOpUM CBeTa. YpaBHeHHWEe OWHIITeHHa. IIpakTnueckoe npuMeHEHUE
dororddexra.

@DOTOHBI, UX JHEPrus, Macca W UMIYJbC. J(ManeKkTuyeckoe e€IUHCTBO KOPHYCKYJSIPHBIX U
BOJIHOBBIX CBOMCTB 3JEKTPOMAarHUTHOIO W3Iy4yeHUs.BoIHOBBIE CBOMCTBA BEIIECTBA,
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runoreza ae — bpoiina. DkcnepuMeHTalibHOE 000CHOBAaHWE KOPMYCKYJISIPHO — BOJIHOBOTO
nTyanu3Ma (OTBIT 10 TU(paKIuu JIEKTPOHOB U APYTUX YACTHI).

11. Crpoenne aroma. Monens Tomcona. OnbiT Pesepdopna mo paccestauro o — yactuil. SlnepHast
Monenb aroma Pesepdopna, e€ tpymHoctu. Iloctynmaret bopa, ux skcnepuMeHTaIbHOE
000CHOBaHHE.

12. bopoBckasi Teopusi aTroMa BOJOpPOJa M BOAOPOJONOIAOOHBIX HMOHOB, €€ HEAOCTaTKU H
nocrouHcTBa. OOBSCHEHME 3aKOHOMEPHOCTEH B CHEKTpaxX H3JIyY€HUs aTOMAapHOIro
BOZOpPOJA.

13. XapakTepucTHuecKue pPEHTICHOBCKUE Ty4H. VcTouHukn ux wusnydeHus. CHeKTpaibHbIA
coctaB. 3akoH Mo3nu. PeHTreHoCcieKTpaibHbIi aHAIN3.

14. CnontanHoe wu3nydenue. MuaynupoBanHoe wu3nyueHue. VIHBepcHass 3aceleHHOCTb
SHEpreTU4ecKux ypoBHeW. KBaHTOBBIE reHepaTopbl, UX YCTPOMCTBO, MPUHIMUI PabOTHl U
UCII0JIb30BaHUE, IEPCIICKTUBBI TPUMEHEHUSI.

15. CocTaB 1 xapaKTepuCTUKU aTOMHOTO siipa. M3otomnbl. [ledekt macchl, sHEeprus CBSA3M Apa.
[TyTu BEICBOOOXKICHUS SACPHOUN SHEPTUU.

16. PaguoakTuBHOCTh. 3aKOH paauoakTHUBHOro pacmana. IlocrosinHas pacmana. Ilepuop
nojiypacnasa. AKTUBHOCTH npenapara. Enununsl axtuBHocTH. CoCTaB M CBOMCTBa
PaANOAKTUBHOIO U3IIYy4ECHHUSI.

17. Sinepubie peakuuu. [enenuwe sgep ypana. llemnas peaxkuus. SnepHbie peakTOPHI.
TepMosiiepHbIe peakiiu. YTpaBlIsieMblii TEPMOSICPHBIN CHHTE3, pa3paboTKa METOAOB €ro
OCYIIIECTBJICHUSI.

18. DnemenTapuble uacTuipl. WX kmaccudukamyss TO OCHOBHBIM CBOMCTBaM. MeToIbI
HaOmroZieHUsT W perucrpanuu 4vactuil. Kocmuueckuwe nyuu. YacTUIbl M aHTHUYACTHUIIBL.
KBapkoBas  cTpykTypa  uactul. Pa3ButHe  (QU3MKM ~ SJEMEHTapHBIX  YaCTHII,
€CTECTBEHHOHAYYHOE JJ0KA3aTeIbCTBO IPABMIIBHOCTH UJIEU O HEMCUEPIAEMOCTH MaTEpHH.

8 VYueOHo-MeToaIMYecKOEe U MHPOPMALHMOHHOE O0ecTedeHre JUCHUTLIMHBI (MOTYJIs)

a) OCHOBHas JINTepaTypa
1. Tpopumona T.U. Kypc ¢usuku/ T. U. Tpopumona. — u3zz. 24-e crep., - M. : Akanemus, 2020.
2. CaBenweB U. B. Kypc o6meit ¢pusuku / Y. B. CaBenbes. - (Y4eOHUKH 7SI BY30B)
(CnenunanpHas nurepatypa)/ Tom 1 : Mexanuka. MonexynspHas ¢usuka, Uzn. 18-e, crep. -
CIIG. [u ap.] : Jlans, 2022.
3. CaenbeB U. B. Kypc obmeit pusuxu / U. B. CaBenbeB. - (Y4eOHUKH IS BY30B)
(CneunanbHas nutepatypa). Tom 2: DnekTpudecTBo U MarHeTusm. Bonnel. Ontuka, U3z. 16-¢,
crep. - CIIO. [u ap.] : Jlans, 2022.
4. CasenbeB U. B. Kypc obmieit ¢pusuku / M. B. CaBenbes. - (YueOHHUKH /7S By30B)
(CnenunanpHas nureparypa). Tom 3: KBanToBas ontuka. AtomHas ¢pusuka. @uznka TBepAOro
tesa. Pu3nka aTOMHOTO siipa U yieMeHTapHbIX yactull, U3n. 13e, crep. - CIIO. [u ap.] : Jlans,
2019.
5. Jlemuauenko, Bragumup UBanouu. @usuka [DnextpoHHbI pecypc] : yueOHuk / B. 1.
Hemumuenko, M. B. JlemuauekHo. - 6-e u3g., mepepad. u jgom. - DnekTpoH.aaH. - M. : Uadpa-M,
2021. - 581 c. - (Beicuiee oOpa3oBaHue - bakanaBpuat). - BHemnss  ccpuika:
http://znanium.com/go.php?id=927200
6. HuxkepoB, Buktop AnexceeBuy. @usmka /i By30B: MexaHuka U MOJIEKylnspHas (pu3nkKa
[DnexTpoHHBIH pecypc] : yaeOHuk / B. A. Hukepos. - DnextpoH. faaH. - M. : Jlamkos u K, 2020.
- 136 c. - Buemnss cepuika: http://znanium.com/go.php?id=415061
7. Kann, Koncrantun BopucoBuu. Kypc obmieit ¢pusuku [DnekTpoHHBIN pecypc] : yaeOHOe
nocobue / K. b. Kann. - Dnexrpon.nan. - M. : KYPC : Undpa-M, 2020. - 360 c. - Buemmnss
cesutka: http://znanium.com/go.php?id=956758
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http://znanium.com/go.php?id=415061
http://znanium.com/go.php?id=956758

0) 10MOJIHUTEIbHASA JIUTepaTypa
1. Craponyouesa, I'. II. Kypc nexkmuii mo ¢usuke. MexaHuKa, MOJICKYJISIpHAS
bu3uKa, TEPMOJIUHAMHKA. DJIEKTPUUYECTBO U MarHeTu3M [DJIEKTPOHHBIH pecypc] : ydeOHoe
nocoOue Juis CTYIEHTOB arpapHbIX BY30B, oOywaromuxcs mo HampasieHusm: 35.03.06 -
Arpounkenepuss u 23.03.03 - Dkcryatanyss TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH |
komruiekcoB / I. II. Crapomybmema, A. A. XameHko. - DnektpoH.gaH. - CTaBpomoins :
CraBpomnoiabCKuil TOCYyJapCTBEHHBIN arpapHblil yauBepcuteT, 2019. - 168 ¢. - BHemnss cepika:
http://znanium.com/go.php?id=976263
2. ®usuka [InexrponHsii pecypc] : yueOnuk / A. A. [unckuii, I'. FO. I'pakoBckuii ; pen.: 10. U.
Hux, H. C. [lypermesa. - 5-¢ u3a., ucnp. - Diekrpon.aaH. - M. : ®opym : Uadpa-M, 2019.
2. Tpodumona, Taucus UBanoBHa. COOpHHUK 33724 1O KypCy (PU3UKH C PEIICHUSIMH : y4eO.
noco0. st cryn. By3oB / T. W. Tpodumona, 3. I'. [Tanosa. - U3a. 7-e, crepeorurr. - M. :
Beicmias mkomna, 2006. - 589, [3] c.
3. Tpodumosa, Taucus UBanosHa. Kypc ¢usuku : yueb. moc. s HHKEHEPHO-TEXHHUY.
crer. By3oB / T. U. Tpopumosa. - 10-e uzn., crep. - M. : Akanemus, 2005. - 557, [2] c. -
(Bricmee npodeccronanbHoe 00pa3oBaHuUE)
4. Boabkenureiin, Bantentuna Cepreesna. COOpHHK 3a7a4 10 0011eMy Kypcy (BDU3HKH : 175
CTyq. TexHu4eckux By30B / B. C. BonpkeHmTeiH . - 3-u3., ucnparil. u joir. - CI16. : KamkHbii
mup, 2003. - 328 c. - (Cnenuanucr)
5. Yepros, Anexcauap I'eoprueBuny. 3anaunuk o ¢usuke : [yueo. moc. ams BTy30B] / A. T.
Yepros, A. A. BopoOseB. - 3. 8-e, mepepad. u gor. - M. : ®uzmatiut, 2009. - 640 c.
6. Bbounaapes, bopuc Baanumuposuy. Kypc obmieit pusuku : yueOHUK 1151 6aKaIaBpoOB :
JUTSL CTY]I. BBICIIL. TEXHUY. yuel. 3aBeieHul : [yrmyoneHHsiid kype : B 3 k.| / b. B. bonnapes, H.
I1. Kamamaukos, . I'. Criupus. - M. : FOpaiit. - ISBN 978-5-9916-2321-6 Kn. 3:
Tepmoaunamuka. Cratuctuueckas Gusuka. CTpoeHue BemecTsa. - 2-¢ u3f. - M. : FOpaiir, 2013.
- 351, [3] c.
7. bonnapes, bopuc Baaaumuposuu. Kypc obuieit ¢husuku : yaeOHUK 11 OaKanaBpoB : s
CTYA. BBICII. TEXHWY. y4eO. 3aBeieHuil : [yrmyonennsiii kypce : B 3 ka.] / b. B. bonnapes, H. I1.
Kanamnukos, I'. I'. Cniupus. - M. : FOpaiir. - ISBN 978-5-9916-2321-6. Kn. 2 :
Onexrpomardern3m. Onrtuka. KBantoBas ¢pusuka. - 2-e uzg. - M. : Opaiit, 2013. - 351, [3] c.
8. bonpapes, bopuc Baagumuposnu. Kypc obuieit pusnku : yueOHUK 17151 6aKkagaBpoB :
JUTSL CTY/I. BBICIIL. TEXHUY. yueO0. 3aBeieHui : [yrimyonennsii kype : B 3 kH.] / b. B. bonmapes, H.
I1. Kanamnukos, I'. I'. Cinupus. - M. : FOpaiit. - ISBN 978-5-9916-2321-6. Ku. 1 : MexaHnuxa. -
2-¢ u3a. - M. : FOpaiir, 2013. - 351, [3]

B) MeToAH4YeCKHe pa3padoTKu:

1. DaekTpuYecTBO M MArHeTH3M : Y4eOHO-METOJ. TocoOue K 1abopaTOpHBIM paboTaMm Mo
¢usnke M1 CTYIEHTOB OYHON W 3a04HOW (Qopm oOydeHus no HampasieHusm: 35.03.03 -
Arpounxenepus, 35.03.01 - JlecHoe neno, 35.03.02 - TexHonOrus JI€CO3arOTOBUT. U
nepeBonepepadbar. npousBojacts, 15.03.02 - Texnon. mammuasl U obopynoBanue, 19.03.03 -
[TpoaykThl MUTaHUS KUBOTHOTO MpoucxoxaeHus, 27.03.01 - CranaapTuszanus U MeTposiorus /
H. B. Kucenesa, E. B. CinaBopocoBa ; M-Bo cenbckoro xo3-sa Poc. @enepanuu, Bonoroackas
I'MXA, Texnoun. ¢ak., Kad. rexnon. obopyn. - Bonoraa ; Monounoe : BTMXA, 2019. - 95 c. -
bubnuorp.: c. 94

2. Onrtuka. @u3nKa aTOMA, 571pa U AIEMEHTAPHBIX YacTHIl [DJIEeKTPOHHBIN pecypc] : cOOpHHUK
3alaHui JJIST MHAWUBUIYaTbHON PaOOTHI 10 (U3HMKE JJIA CTYJACHTOB OYHOW M 3a0YHON (OPMBI
o0yuyeHHs 1o HarpasieHHIo moAroToBku 35.03.06 Arpounxenepust; 15.03.02 Texnonoruueckue
MamuHbl 1 obopynoBanue; 27.03.01 Crammaptuzanus u metposorus, 35.03.02 Texnomorus
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JIECO3aroTOBUTENBHBIX U JIepeBooOpadaTeiBatomux mpousBoacTB / coct.: H. B. Kucenesa, E. B.
CnaBopocona, JI. A. Kypenkoga. - DnekTpoH. aaH. - Bomorga ; Monounoe : BITMXA, 2018. - 39
c. - Cucrem. TpedoOBaHUSs: Adobe Reader Buemusis CCBLJIKA!
https://molochnoe.ru/ebs/notes/2023/download

3. DJIeKTPUYECTBO U MAarHeTU3M [DJIEKTPOHHBINA pecypc]| : TECTOBbIE 3a/1aHUS 1O TUCIHUILIIMHE
«Dwusukay» / MuH-Bo cen. xo03-Ba P®, Bomnoronckas 'MXA, Kad. xum. u pusuku ; [coct. I'. B.
['ycakoBa]. - OnektpoH. naH. - Bomorna ; Momounoe : BI'MXA, 2015. - 53 c. - Cucrem.
TpedoBanusi: Adobe Reader Buemnsist cepuika: https://molochnoe.ru/ebs/notes/970/download

4. ®u3uka [DNeKTpOoHHBIN pecypc] : yueOHO-MeToaud. Tocooue : it OakamaBpoB 3a04. HopMbl
00y4. mo Hamparia. moaroT. 35.03.06 "Arpouwmxenepus', npodunu "TexHWUY. CHUCTEMBI B
arpobusnece", "Texanu. ceppuc B AIIK" / M-Bo cenbckoro xo3-Ba Poc. @enepannn, PI'bOY
BIIO "Bousorojckas roc. MoiouyHoxo3. akaa. uM. H. B. Bepemaruna", Kad. Beici. mar. u ¢us. ;
[cocT. I'. B. I'ycakoBa u ap.]. - Dnexrpon. nad. (814 Kb). - Bonorga ; Monounoe : BIMXA,
2014. - 97 c. - Cucrem. TpedoBanusi: Adobe Reader. - DiuekTpoH. Bepcus med. myOIUKamum . -
Pexxum poctyma: http://molochnoe.ru/bookdl/?id=378. - bubnuorp.: c¢. 14 BuemHsst ccbuika:
https://molochnoe.ru/ebs/notes/378

5. Mexanuka. MoJiekyasipHas (pu3uKa : yueOHO-METOJ. IOCOOHE K MPAKTUKyMYy IO (U3HKE
1 6akajnaBpoB mo Hamp. moaroToBku: 221700 "Cranmaptuzanms u metposiorus” ... 110800
"Arpounxenepus” / [['. B. I'ycakoBa u np.] ; MCX P®, ®I'OY BIIO BI'MXA, Kad. Bbicm.
MaTreMaTuku ¥ pusuku. - Bonorma ; Monounoe : U1 BIMXA, 2011. - 89 c. - bubmuorp. B
KoHIie 1a0. PaGor

6. Mexanuka. Mouiekyasipuas ¢u3suka [DIeKTpOHHBINA pecypc] : yueOHO-MeToA. mocodue K
MpakTUKyMy 1o ¢usuke st 0akanaBpoB 1o Hamp. noarotoBku: 221700 "Cranmapruzanus u
metposorus” ... 110800 "Arpounxenepus" / [I'. B. I'ycakoBa u ap.] ; MCX P®, ®T'bOY BIIO
BI'MXA, Kag. Bbici. MaTeMaTHKH U (pU3HKH. - DIEKTpOoH. aaH. - Bomoraa ; Monounoe : UI]
BI'MXA, 2011. - 89, [1] c. - Cuctem. TpedoBanusi: Adobe Reader. - DiextpoH. Bepcus meu.
nyOnmkanuy . - Pesxum goctyna: http://molochnoe.ru/bookdl/?id=186. - Bubauorp. B koHIe s1a6.
pabot Braemrnsis cepiika: https://molochnoe.ru/ebs/notes/186

7. ®u3uka : ydeOHO-MeToAWY. Tocobue : st OakalaBpoB 3a04. OPMBI 00Y4. IO HAMpaBIl.
noarot. 35.03.06 "Arpoumnxenepus", npodunu "TexHud. cuctemsl B arpodusHece”, "TexHuu.
cepsuc B AIIK" / M-Bo cenbckoro xo3-Ba Poc. ®enepanuu, ®I'6OY BIIO "Bonoroackas roc.
MOJI04HOX03. akaj. uM. H. B. Bepemaruna", Kag. Beicii. mar. u ¢us. ; [coct. I'. B. I'ycakoBa u
np.]. - Bonoraa ; Monounoe : BTMXA, 2014. - 96, [2] c. - bubauorp.: c. 14

r) nepeYeHb WH(POPMAIMOHHBIX TEXHOJIOTHI, MCMOJb3yeMbIX NMPHU MPOBEIEHUH
HAYYHO-MCCJIe10BaTeIbCKOM pado0Thl, BK/IKYasi NepedYeHb NPOrPaMMHOIo odecrnev4eHusi U
MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

JInneH3noHHoe InporpaMmmMHoe odecneyeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTCYECCTBECHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpennpusitue 8. Kondurypanus, 1C: byxranrepus 8 (yuebHas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynbrantlIiroc

Kaspersky Endpoint Security ans 6usneca CTaHnapTHbBIN
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CB0001HO pacipocTpaHsieMoe JTHIIeH3HOHHOE IIPOrpaMMHoOe o0ecreyeHue:
OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. 0TeYeCTBEHHOE

Sunexc.bpaysep

NudopMmannoHHble CIPABOYHbIE CUCTEMbI

— EnnHoe OKHO J1ocTyna K 00pa3oBaTeabHBIM pecypcaM — PeKUM JOCTYIIa:
http://window.edu.ru/

— UIIC «Koucynbrantllnroc» — pesxum gocryna: http://www.consultant.ru/

— Unrepdakc - LleHTp pacKpbITHs KOPIIOpaTUBHON HH(DOpMAIHK (CepBep PaCKPBITUS
uH(opMalmmn) — pexuM jgocryna: https://www.e-disclosure.ru/

— Nndopmanmonno-npasosoii noptan TAPAHT.RU — pexxum nocryna:
http://www.garant.ru/

— ABTOMaTH3MPOBaHHAs clipaBouyHas cuctema «Cenpxo3rexHuka» (Web-Bepcus) - pexxum
noctym: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bl JAHHBIX

— Hayunas snektponnas oubimoreka eELIBRARY.RU — pesxxum noctyna: http://elibrary.ru

— Haykomerpuueckas 60a3a 1aHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB U UTUPOBAHUS —
pexxum nocrtyma: https://www.scopus.com/customer/profile/display.uri

— OduimanbHblii cailt @enepaiabHOM CIIy)Obl TOCYJapCTBEHHON CTATUCTUKU — PEXKUM
nocryna: https://rosstat.gov.ru/ (OTKpbITBII TOCTYIT)

— Poccuiickas Akanemust Hayk, OTKpBITBII TOCTYII K HAyYHBIM JKypHajJaM — peKUM
nocryna: http://Wwww.ras.ru (OTKpBITBIN JOCTYT)

— Odunmanbubiii calT MuHHCTEpPCTBA CeNbCKOT0 X03s1cTBa Poccuiickoit deneparuum —
pexum pocrtyna: http://mex.ru/ (OTKpBITHI JOCTYIT)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI:

- 2eKTpOoHHBIN 6ubnuoreunsiit karanor Web MIPBMC — pexxum nocrymna:
https://molochnoe.ru/cgi-bin/irbis64r_14/cqgiirbis_64.exe?C21COM=F&I21DBNAM=
STATIC&I21DBN=STATIC,

- OBC JIAHb — pexum nocryma: https://e.lanbook.com/,

- OBC Znanium.com — pexxum poctyna: https://new.znanium.com/,

- OBC FOPAUT — pexum noctyna: https://urait.ru/,

- OBC POLPRED.COM: http://www.polpred.com/,

- IICKTPOHHAs OMOIHMOTEKA M3aTeNILCKOTO IIeHTpa «Akamemus»: https://www.academia-
moscow.ru/elibrary/ (xonnexius CI1O),

- OBC ®I'bBOY BO Bonoroackas TMXA — pexxum nocryna: https://molochnoe.ru/ebs/.

9 MarepuajibHO-TEXHHYECKOE O0ecnedeHue TUCHUTLINHBI

VYuebnas aynutopust 1237 KaOuner ¢usuku. MexaHuka M MOJEKyIspHas (Qu3MKa, JUIs
MIPOBE/ICHUS MPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHH.
OCHaIIEHHOCTD:
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VYueOHast MeOenb: CTOIBI — 8, CTy b — 16, qocka yueOHas

OcHOBHOE 000pyIOBaHME M HaIJBIAHBIC MOCoOMs: TpubOomeTp, MasTHUK OOepOeka,
MaTeMAaTHYECKU U (PU3UYECKUI MAsTHUKH, MPYKUHHBIM MasTHHK, YCTAaHOBKA I M3y4YCHUS
3aKOHOB YIIPYroro M HEYNPYroro ynuapa Tell, YCTaHOBKA JUIS U3Yy4eHHUs yHnpyrux nedopmanui,
ycraHoBka juia onpenenenus CP/CV, Hacoc, ycTaHOBKA Ui ONPENENIeHUs BA3KOCTH JKUAKOCTH
metogqom  CTOKca, BHCKO3UMETPBI, YCTaHOBKa Uil  ompeneneHus  koddduuuenta
MOBEPXHOCTHOTO HATSHKCHHS METOJOM OTpbIBA KOJIbIIA, CEKYHJOMEp, INTaHTCHIIUPKYJIb,
MUKPOMETp, TUHEHKU, TEPMOMETPBHI.

Ka6uner Ne 100 — 24,2 m”.

VYueOunast ayautopus 1225 s npoBeeHUs 3aHATUN JEKIIMOHHOTO U CEMUHAPCKOro TUIA
(IpaKkTUYECKUE 3aHATHS); TPYIIIOBBIX U WHAMBHUIYAIbHBIX KOHCYJIbTAIIU; TEKYIIETO KOHTPOJIS
U IPOMEXKYTOYHOM aTTECTALIUH.

OcHallleHHOCTD:

Yuebnas mebenb: cronsl — 40, cTynbs — 70, nocka yueOHas, kadeapa.

OcHoBHOE 000pyI0BaHKE: dKpaH JAJs MpoekTopa 1 mT., mpoekTop - 1 mT., KOMIBIOTEP B
KOMIUIEKTE - | miT.

Ka6uner Ne 38 — 77,7 M.

VYyeOnas ayautropus 1236 JlabopaTopusi ONTHKM M aTOMHOW (DU3HMKH, AJs MPOBEICHUS
1a00paTOPHBIX 3aHATHUH.

OcCHaIIIEHHOCTb:

Y4yeOHass meOenb: CTONBI JlabopaTopHbie — 9, cTynbs — 28, mocka ydeOHasi, OCHOBHOE
o0opy/soBaHWE M HATIJSIIHBIE MOCOOMS: YCTaHOBKAa JUIsi M3y4eHHs] paboOThl (POTOITIEMEHTOB
MPUMEHSEMBIX B MPOMBIILIeHHOH 3ekTponnke (Ctena IC-5 ). YHUBEpCcaTbHBI MOHOXPOMATOP
YM-2 VcranoBka mna nomydeHus: konen, HeroronaCnextpomerp C®-46 VYcraHoBka A
OTIpe/ICNICHUs] JUTMHBI CBETOBON BOJIHBI (TOHHOMETP, TU(GPAKIIMOHHAS PElIeTKa).Y CTaHOBKA IS
CHSTHUS XapaKkTepucTuk porosnementa. Onruueckuid mupomerp OIIINP-17. Caxapumerp CVY-4
Pedpaxromerp UPD-22

Kao6uner Ne 95 — 23,9 M.

VYuebnast aymutopust 1229 KaOuner ¢usuku. DIEKTPUYECTBO M MArHETH3M, JUIS
MPOBEJCHUS MPAKTUYECKUX U Ja00PaTOPHBIX 3aHATUH.

OcCHaIIIEHHOCTb:

VYuebHast Mebenb: cronbl — 13, cTynbs — 34, nocka yyeOHasl.

OcHoBHOe 00O0py/IOBaHHE U HArjJsAHbIE MOCOOHWS: YCTAaHOBKA JJSi M3yYEHHUS 3aKOHOB
Kupxroda, (peocrat, amnepMeTpbl, BOIBTMETPHI, COMPOTHBICHHUS, BBHIIPSIMHUTENH), YCTAHOBKA
JUTSE. TIPOBEPKH 3aKOHOB TIEPEMEHHOTO0 TOKa (ammepMeTp, BOJBTMETP, PEOCTAThl, KaTYIIKA
WHAYKTUBHOCTH,  KOHJCHCATOPHI,  BBIIPSIMHUTENb, IEPEMEHHOIO  TOKa), TepMomapa,
MHUKPOAMIIEPMETP, DJICKTPOILTUTKA, TEPMOMETPHI, Mara3uH COINPOTHBIICHUH, YCTaHOBKA JUJIs
MCCJICTOBAHMsI 3aBUCUMOCTH COIIPOTHUBIICHUS MPOBOAHHUKA U MOIYIPOBOJAHUKA OT TEMIIEPATYpHI,
JJIEKTPOTUINTKA,  MynbTEMeTp BP-11, ycraHoBka s  UW3ydeHUs p-n  Iepexoja
(MUJUTHAMITIEPMETPBI, BOJIBTMETP, PEOCTaT, BhIMpAMUTENb B-4-12 ocuumiorpad 31eKTpOHHBIN
y4eOHBIN), yCTAaHOBKA JUISI CHSTHS XapaKTEPUCTUK TPAH3UCTOpPA, YCTAHOBKA JIJISI CHSATHUS
XapaKTePUCTUK TPEXDICKTPOAHON JaMMbl, OCIUIIOrpad, YyCTAaHOBKA [JIsl OMpeeNieHus
TOPU3OHTAIILHON COCTABJISIFOIIEH MHAYKITUU MAarHUTHOTO TOJIs1 3eMiin (TaHT€H-0yCcCoJb, peocTar,
KITtoY, BIpsimMuTens B C-4-12. 9 | amnepmerp).

KaGuuer Ne 49 — 36,1 M.
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Oobecnevyenue o0pazoBanus Ajs jul ¢ OB3

Jlnst obecnieueHusi 00pa30BaHUs WHBAIUAOB M JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbS peaM3aIivsl JUCHUTUTHHBI MOXKET OCYIIECTBIIATHCS B aIallTHPOBAHHOM BUJE, MCXOIS
U3 UWHAWBUIYAIBHBIX TICHXO(DHM3HMUYECKMX OCOOCHHOCTEH M IO JIMYHOMY 3asBJICHUIO
00yyYaromerocs, B 4aCTU CO3JaHMs CIEIHATIbHBIX YCIOBUH.

B cnenmanbHble yCIOBHS MOTYT BXOAMTBH: NPEAOCTABICHHE OTICIBHOW ayJUTOpPHUH,
HEOOXOUMBIX TEXHUYECKHX CPEACTB, MPUCYTCTBUE ACCUCTEHTA, OKA3BIBAIOIIETO HEOOXOAUMYIO
TEXHUYECKYIO TIOMOIIb, BBIOOP (POPMBI MPenOCTaBICHUS WHCTPYKIIMU O MOPSIAKY MPOBEACHUS
TEKYIIeT0 KOHTPOJS H MPOMEKYTOYHON aTTeCTallid, WCIOJb30BaHUE CICIHATBHBIX
TEXHUYECKHUX CPEJIICTB, IPEIOCTABICHUE ITePEePhIBA JJIs TIpUeMa MUIIIH, JIEKAPCTB U JIp.

JUis M1l ¢ OTpaHUYEHHBIMU BO3MOXHOCTSMHU 30POBbsI MIPEIyCMOTPEHA OpTaHU3aIHS
KOHCYJIbTAIIMiA C HCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

Y4eOHO-METOIMYeCKHE MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOYdYaIOMIMXCS M3
Yrciia MHBAJIH/IOB U JIMII C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH 310poBbsi (OB3) mpenocrasisiroTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM HX 3JJOPOBBS M BOCIIPHUSTHS HH(POpMAIIHH:

J1J1st JIUT C HApYIICHUSIME 3PEHHS:

- B Me4aTHOH (hopMe YBEIIMICHHBIM IIPUPTOM,

- B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

- B Ie4aTHoOH (opme,

- B (hopMe DIEKTPOHHOTO JOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

- B IIe4aTHOH (opme,

- B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.
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10. Kapra koMneTeHI Uil JUCUMIIIHHBI

®uzuka (35.03.06. ArponHKeHEpHs)

L[e.l'II) JUCHUITIINHBI

CDOpMI/IpOBaHI/Ie HpeﬂCTaBﬂeHHﬁ, HOHS[TI/Iﬁ, 3HAaHUM O q)yHJlaMeHTaJ'H)HLIX 3aKOHaX KJIACCHYECKOM M COBpeMeHHOfI (1)I/I3I/IKI/I 1 HaBbIKOB MPHUMCHCHUS B
HpO(l)eCCI/IOHaHLHOﬁ JACATCIbHOCTU (1)I/I3P[quKI/IX MCTOJOB I/I3MepeHHﬁ n HCCJ’ICHOBaHHﬁ, HeO6XO,HI/IMI)IX U1l U3Yy4YCHHUA CMCKHBIX IUCHUIIIIWH, IJIA
MPOJAOJLKCHUSA O6pa3OBaHI/IH.

33[[3‘11/1 JUCHUITIINHBI

1. M3ydeHue OCHOBHBIX 3aKOHOB MEXaHHKH, TEPMOJMHAMHUKH, SJIEKTPOMArHeTu3ma, ONTHKHY,
2. Pa3BuTHE TOTHYECKOTO MBIIUICHUS.
3. OsnaseHne METOIAMH JTa00OPATOPHBIX UCCIIEIOBaHHH.
4. BpipaboTka yMEHHUH 1 HaBBIKOB 10 IPHMEHEHHUIO 3aKOHOB (DU3MKH, HEOOXOJUMBIX [UIS BRIOPAaHHOW CIICIMAILHOCTH U [UIS TPUMEHEHHS MTOTY4CHHBIX
3HAHUWA B MHXEHEPHOU NPAKTHUKE.
5. JleMOHCTpaIys CBSA3H pas3/enioB GU3NKH € MPAKTHUECKUMH 3a/[a4aMH.
6. Pa3BuTHe yMeHHs MCIIOJIB30BaTh 3aKOHBI (DU3UKH ISl PEIICHUs TPUKIIHBIX 33/1a4 U IPAMOTHO MHTEPIPETHPOBATh HX PE3YJIbTATHL

aTOMHOM (1)I/I3I/IKI/I 1 OCBOCHHC METOIOB pCIICHUA 3aaay.

B mporiecce 0CBOCHUS TaHHOMN TUCIMIUIMHBI CTYJCHT (DOPMHPYET U AEMOHCTPUPYET CIICIYIOIIUE

Komnerenun dopma
[Tnanupyemble pe3yabTaThl 00yUeHHs Texnonoruu .
OLICHOYHOI'O CryneHu ypoBHEH OCBOEHUSI KOMIIETCHIINN
WNupexe DopMynupoBKa (MHIUKATOPHI JOCTHXKEHUS KOMITETEHITHH) hopMupoBaHus cpesicTBa
Ob6menpodecCHoHAILHBIC KOMIIETCHITUN
OIIK-1 Cnocoben  pemats | U-1opk.1 JemMoHcTpupyer 3HaHue | Jleknuu 3amaum [ist Huske noporoBoro (Hey1oBJ1eTBOPUTEIbHbII)
THTIOBBIE 3a/la4il | OCHOBHBIX 3aKOHOB  MaTeMaTUYECKHX, CcaMOCTOSATENBHOTO | TpeOyemble 3HAHUS, YMEHUS U BIIAJICHUS HE
npodeccroHaNbHON €CTECTBECHOHAYUYHBIX u | JJabopatopHble paboThI | peuieHus c(OpPMHUPOBaHBI.
JIESITETILHOCTH Ha | 0OmEenpodecCHOHATBHBIX JMCIUILIVH, IMoporoewlii (Y10BJI€TBOPUTEILHBII)
OCHOBE 3HaHUI | HEOOXOMWMBIX Ui pEIIeHHs THUIOBHIX | Pemenne 3amady CobecenoBanue 3unaer OCHOBHbIE (usnyeckue  SABICHUS,
OCHOBHBIX  3aKOHOB | 3a/1a4 B 00JaCTH arpOHHKCHEPHH. (yHIaMeHTabHBIE TIOHATHSA, 3aKOHBI H TEOPHHU
Matematudeckux U | UJ-2ppy1 Vcnonp3yeT 3HaHUS OCHOBHBEIX | TectupoBaHue Oruer no KJIACCHYECKOH M COBPEMEHHOW (DU3UKU;
€CTECTBEHHBIX HayK C | 3aKOHOB MaTeMaTHYEeCKUX u nabopaTopHOA IpoaBuHYTHIN (X0pOLI0)
MPUMEHEHHUEM €CTECTBEHHbIX  HayK Uil  peLIeHUd pabote YMeer BBIICIATH KOHKPETHOE  (PUIUUECKOE
HHPOPMAMOHHO- CTaHJApPTHBIX 33/1a4 B arpOUHKEHEPUU. COJlepKaHHEe B TPHUKIATHBIX 3aJavyax Oymymiei
KOMMYHHUKAIMOHHBIX | MJ-3omk.1 [IpuMeHseT uH(pOpPMAIUOHHO- JICSTCIILHOCTH;
TEXHOJIOT Uil KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B Tecr Bbicoxuii (0TJIMYHO)
pelieHnH THWIIOBBIX 3aJad B 00JIaCTH Baaneer KynbTypoid MBITIIIEHUS, CIOCOOHOCTBIO K
arpoumkenepun. UJI-4ony.1. [Tomb3yercs Pegepar 0000IIEHNIO, aHaNu3y, [OCTAHOBKE ULEIH U

CIIEIUANBHBIMU TIPOTpaMMaMi B 0a3amMu
JAHHBIX TPH Pa3pabOTKEe TEXHOJOTHH U
CpPEeICTB  MEXaHW3alMu B  CEIbCKOM
XO3SICTBE.

BEIOOpY ITyTeH €e JOCTHKCHHUS.
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