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JINCT COT'JIACOBAHMIA

[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusmMu OI'OC BO no nampapiieHHIO
noarotroBku 15.03.02 TexHomornyeckue MauHel 1 000pyI0BaHUE.

Pa3paborumk, cT. npenoaasatens CraBopocosa E.B.

[IporpamMma omoOpena Ha 3acenaHud KadeApbl TEXHOJOTMYECKOTO OOOpYyIOBaHUS OT
«24» suBaps 2023 npotokoin Ne 6.

3aB. kadenpoii, k.T.H., 1orieHT Bunorpagosa F0.B.

PaGouas nmporpamMma AMCHMILTAHBI COTJIACOBAaHA HA 3aCEIaHUU METOIMYECKONH KOMHCCUU
TEXHOJIOTHYeCKoro (akynbTeTa oT «16» derpans 2023 roma, mpoTokoi Ne 6.

[Ipencenarens MeToaUUYECKOW KOMUCCHH, K.T.H., 1o1leHT bypmaruna T.1O.



1 Ileam u 3aga4u AUCHUILIHHBI

Heabio u3yuyeHuss TUCHUILTUHBI «DU3NKa» sBIsSeTCs (OpMHUpPOBAHUE MPEICTABICHHIA,
NOHATUH, 3HAHUW O (YHIAMEHTAIBHBIX 3aKOHAX KIIACCHYECKOW M COBPEMEHHOW (U3UKH |
HaBBIKOB MTPUMEHEHHSI B TPO(PECCUOHATBHON NEeSITEIbHOCTH (PU3NUIECKUX METOIO0B U3MEPEHUH U
UCCIIC/IOBAHM, HEOOXOIUMBIX JUISI HM3YYCHUS CMEXHBIX JUCHUIUIMH, JUIS TPOIOJDKCHHUS
00pazoBaHusl.

3agaum TUCHUINJIMHBI:

1. I/I3yquHe OCHOBHBIX 3dKOHOB MCXAaHUKH, TCPMOANHAMUKHU, SJICKTPOMArHCTU3MaA,
ONTUKW,  aTOMHOW ()M3UKU U OCBOCHUE METOJIOB PEIICHHS 3ajad.

2. Pa3BuTHe 10ornueckoro MuInUICHUS.

3. Osnasenue MeTogamu Ja00paTOPHBIX UCCIICTIOBAHHN.

4. BpipaOoTKa yMEHUN ¥ HABBIKOB MO0 TPUMEHEHHIO 3aKOHOB (DU3UKH, HEOOXOIMMBIX ISt
BBIOPAHHOM CIICIMATIBHOCTH M [T IPUMEHEHUS MTOJTyYSHHBIX 3HAHUN B MHXCHEPHOM NPaKTUKE.

5. JleMoHCTpaIMs CBSI3U pa3AeioB (GU3NKU C MPAKTUICCKUMH 3aJa9aMH.

6. Pa3BuTHe yMeHHMs MCIIOIB30BATh 3aKOHBI (DU3HMKH JJIsl PEIICHHsSI TPUKIIAIHBIX 3a/1a4 1
TpaMOTHO UHTCPIIPETUPOBATL UX PE3YJILTATHI.

Mecto nucuunianHabl B cTpykType OOII

Hucnummaa «®u3nka» OTHOCHTCS K 00s3aTeNbHOW  YacTH JUCIHMIUIMH (henepaabHOro
rOCyJJapCTBEHHOTO 00pPa30BaTEIbHOTO CTAaHAAPTa BBICIIEr0 OOPa30BaHUS IO HAIPABICHHIO
noarotoBku 15.03.02 TexHosIOrMYeCKHWE MAaIIUMHBI M 000pyJOBaHME, NMPOPHIb MOATOTOBKU:
CepBHC U TeXxHUYECKas HKCIUTyaTalus POMBINUIEHHOTO 00opyoBaHus. MHAeKC AMCHUIUIMHBI
no yueOHomy 1utany: b1.0.07.

JucuummHa «®Pu3nka»  U3ydaercs ¢ IEPBOrO CEMecTpa IMEPBOrO Kypca I03TOMY
Oa3upyeTcs Ha 3HAHUSAX U YMEHHUSX, OJYUYEHHBIX CTYJ€HTaMH MPU U3YUYEHHUH IIKOJIBHOIO Kypca
Gu3uKKM W, U3ydaeMbIX NapaiesibHO, AUCIUIUIMH «Martematuka» - B1.0.06 u «Xumusa» -
b1. 0.08.

HucuumuimHa «®u3nka» sBiseTcst 6a30BOM Ui MOCIEIYIOUEr0 W3y4YEeHUs] TUCLUIUIMH!
«Mexanuka» b1.0.19, «Tennorexnuka» - B1.0.18, «OcHOBHbIE MpOLIECCHl U anmaparbD) -
b1.0.22, «OnekrporexHuka u 3nekTpoHuka» - b1.0.27, «['mzppaBnuka U THIPOIPOBOI» —
b1.0.28. 3nanus, ymMeHus ¥ HaBbIKU, (hOpMUpYyEMbIE JaHHON y4eOHOM NUCHUIUIMHOM, SBISIOTCS
6a3oit 1 3(pPEeKTUBHOTO MPOXOXKIACHUS NMPOU3BOACTBEHHON MPAKTUKH, HATUCAHUS KYPCOBBIX
MIPOEKTOB U BBITYCKHOM KBaNH(PUKAITMOHHON pabOTHI.

Obnactp  mpodecCHOHAIBHOM  JIeATeNbHOCTH M cepbl  NMpodhecCHOHATBHOM
JEeSITEIbHOCTH, B KOTOPBIX BBIMYCKHUKH, OCBOMBIIME IporpaMMmy OakanaBpuara (nmauee -
BBIITYCKHUKH ), MOT'YT OCYIIECTBIIATH MPO(ECCUOHATBHYIO JeSITeIbHOCTD:

28 Ilpom3BoacTBO MamMH M 00opyaoBaHus (B cdepax: ONTHUMM3ALUHU CTPYKTYpPbI
IPOM3BOJICTBEHHBIX MPOIIECCOB; pa3pabOTKU IPOEKTOB IPOMBIIUIEHHBIX IPOLECCOB U
MIPOU3BOJICTB; JKCILTyaTallud TEXHOJOTHYECKUX KOMILIEKCOB MEXaHOCOOPOUHBIX MPOU3BO/CTB;
pa3paboTKN KOHCTPYKTOPCKOM, TEXHOJOTHYECKOM, TEXHHYECKOH TOKYMEHTALUU KOMIIJIEKCOB
MEXaHOCOOPOYHOIO MTPOU3BOJICTBA U MAILIMHOCTPOCHHUS);

40 CkBo3HbIe BUJBI TPO(PECCHOHATBHOMN JIEATENFHOCTH B MPOMBIIUIEHHOCTH (B cdepax:
TEXHOJIOTUYECKOT0 OOECIEeUeHHs 3arOTOBUTEIBHOIO MPOM3BOACTBA HA MAIIMHOCTPOUTEIbHBIX
OPENIPUATHIX; TEXHOJIOIMUECKONM TOJArOTOBKM TNPOM3BOACTBA JeTajlled MAIIMHOCTPOCHMUS;
IPOEKTHUPOBAHUS MAIIMHOCTPOUTENIBHBIX MPOU3BOJCTB, MX OCHOBHOIO M BCIOMOTIaTEIbLHOTO




000pyIOBaHUsI, UHCTPYMEHTAJIHHONH TEXHUKH, TEXHOJIOTMYECKOW OCHACTKH; TPOCKTHPOBAHUS
TPAHCIIOPTHBIX CHUCTEM MAIIMHOCTPOUTEIBHBIX IPOW3BOJCTB; pa3pabOTKM HOPMATHBHO-
TEXHUYECKOH W TIUIAHOBOW JOKYMEHTAIlMHM, CHCTEMbl CTaHJAPTHU3AlUUd M CEPTHPHUKAIHM;
pa3paboOTKH CpPEJICTB M METOJOB HUCHBITAHUH M KOHTPOJS KayecTBa MAITUHOCTPOUTEIHHOU
MIPOTYKIIHH ).

BBITyCKHUKA MOTYT OCYIIECTBISTH MPO(ECCHOHANBHYIO JCSITENLHOCTh B JPYTUX
00J1acTax MpoeCCHOHATBHON IeATeILHOCTH U (WiH) cdepax mpodhecCHOHATBHON A TSIBHOCTH
IpH  YCIOBUU COOTBETCTBHSI YpPOBHS UX 00pa3oBaHUS H TMOJNYYCHHBIX KOMIICTCHIIUN
TpeOOBaHUAM K KBaTU(UKAIIUU PaOOTHUKA.

OObekThl mpodeccHoHANBHON  AesTenbHOCTH (WM O0JIACTH 3HAHWA): MAallWMHBl U
00OpyIOBaHHWE  pa3IMYHBIX  KOMIUICKCOB M MAIIMHOCTPOHUTEIBHBIX  IPOU3BOJICTB,
TEXHOJOTHYECKOe O0OpYyNOBaHUE; BAKYYMHBIE M KOMIIPECCOPHBIE MAIIWHBI, THAPABIHYECKUC
MAIlUHBI, THIPONPUBOJIBI U THAPOITHEBMOABTOMATHKA; TEXHOJOTHYECKAsi OCHACTKA M CPEJICTBA
MEXaHM3allMK W aBTOMATH3allMM  TEXHOJIOTHMYECKUX  MPOIECCOB  MAIIMHOCTPOCHWS;
NPOM3BOJICTBEHHBIC TEXHOJOTHMYECKUE MPOIECChl, HMX pa3padOoTKa W OCBOCHUE HOBBIX
TEXHOJOTHH; CpeAcTBa HWH(POPMAIMOHHOTO, METPOJOTUYCCKOT0, JUArHOCTUYECKOTO U
YIPABJICHYECKOTO OOCCIICYCHUsI TEXHOJOTHUYECKUX CHUCTEM Ui JOCTHDKCHHsSI KadecTBa
BBITYCKAEMBIX M3/CIUI; HOPMATUBHO-TEXHUYECKAs JIOKYMEHTAIIHS, CUCTEMBI CTAHIAPTHU3AINN U
CepTU(UKAIMHM, METOJbl W CPEICTBA WCIBITAHUH W KOHTPOJS KayecTBa MU3JCIUH
MaIIHHOCTPOCHUSI.

Turbl 3a1a4 PO eCCUOHATBPHOMN IEATEIIbHOCTH:

— TIPOU3BOJICTBEHHO-TEXHOJIOTHUECKU;
— MPOEKTHO-KOHCTPYKTOPCKHIA;

— HaY4YHO-UCCIIEA0BATEIbCKUM.

3. Komnerenuuu oOydawinerocsi, (popmupyemMbie B Ppe3yJbTaTe OCBOCHUS
TUCHUNITIHHBI

Konx n HauMeHOBaHMe KOMIIETEHIIMH Koa u HauMeHOBaHWe MHANKATOPA T0CTH/KEHUS
KOMIEeTeHIINH

OIlK-1 N-1 onk-1 3HaeT OCHOBHBIC TOHATHS M OCHOBHBIC

CriocobeH MpUMEHSTh €CTECTBEHHOHAYYHbIE | | 3aKOHBI (DU3HKH.

OO0IIEeMH)KEHEPHBIE 3HaAHWS, meronsl | MJI-2 onk-1 YMeeT ucnonb3oBatb

MaTeMaTHYeCKOr0 aHal3a M MOJETHPOBAHUS B | CTATHCTUYECKHH amlmapar U TeXHUYEeCKHe

npodecCHOHATLHON e TETHbHOCTH cpencTBa sl 00paboTKH IKCIIEPUMEHTAIBHBIX

JIAaHHBIX, 3aKOHBI (PU3UKH JUJISl PETyJIUPOBAHUS,
YIIPaBJICHUS U COBEPILICHCTBOBAHUS
TEXHOJIOTHYECKHUX MPOIECCOB MPUMEHHUTEIIHHO K
BBIOPAaHHOU CIENHATILHOCTH, TPAMOTHO
HMHTEPIPETUPOBATH MOITYUECHHBIE PE3YIbTATHI
W-3 onk-1 BnageeT cmocoOHOCTHIO TPOBOIUTH
aHaJM3 Pe3yJIbTaTOB 00PadOTKH CTATUCTHUECKHUX
JIAHHBIX U ()OPMYJIMPOBATH HA €TO OCHOBE
MPaKTUYECKU 3HAYNMBIEC BHIBOIBI

N/I-4 onk-1 Briameer HaBBIKaMu ITIAHUPOBAHUS
CaMOCTOSTEILHOU pa00Thl U METOAMHU
J1a00paTOPHBIX UCCIEIOBAHUN, METOJaMU
000011IeHNS PE3yNbTaTOB MPH MPOBEACHUH
TEOPETUUECKUX U dKCIIEPUMEHTATBHBIX
HCCIICIOBAHUN




4. CTpyKTypa M coJep:KaHue JUCIHUILITHHBI
OOmmmii 00beM OUCLHMIIIMHBI COCTABIIAET / 3aUETHBIX eQUHHILI, 252 Jaca.

Pacnpenenenue mo cemectpam o0y4eHUS:

— 1 cemectp — 3 3a4eTHbIX enuHuUlIbl, 108 yacos;
— 2 ceMecTp — 2 3a4€THBIX €UHUILIbI, 72 4acoB.
— 3ceMecTp — 2 3a4ETHBIX €UHUIIbI, 72 YacoB.

4.1. CTpyKTypa AUCHUIIHMHBI
Bua yueOHoii padoThI Ounas popma, cemecTp 3aounas ¢popma, cemecTp
Bcero 1 2 3 2 3
AyIUTOpHBIE 3aHATHS 183 68 64 51 14 18
(Bcero)
B Tom uncne
Jlextuu (JI) 83 34 32 17 8 8
[TpakTrueckue 3aHATHS 50 17 16 17
(I13)
JlaGopaTopHbie pabOThI 50 17 16 17 6 10
(JIP)
CamocTtosTenbpHas pabora 60 40 8 12 90 117
(Bcero)
KoHnTpons 9 9 4 9
. 3aver, | 3ader | 3a4eT | dK3aMeEH 3auer, OK3aMeH,
Bua npomexyTouHon
ATTeCTAIIH HK3aMEeH KOHTPOJIbHASA | KOHTPOJIbHAS
pabota pabora
OO61mas Tpya0eMKOCTh
JACITUTUTAHBI
9achl 252 108 72 72 108 144
3a4ETHBIE €IUHHUIIE] 7 3 2 2 3 4
4.2. Conepxanue pa3aeoB IMCHUILTHHBI

1 cemecTp

Pazoen 1. ®Dusnyeckne 0OCHOBbI MEXaAHUKHU

IMpenmer ¢m3uku. Metoasl  (QHU3UYECKOTO  HCCICNOBAHUS:  ONBIT, THIIOTE3a,

OKCIEpUMEHT, Teopus. MaremaTuka W Qusuka. JlMajleKTHYeCKUil MaTepuanu3M M (u3MKa.
Baxxneitmue stansl uctopun pusuku. Ponb Gpusuky B pa3BUTUN TEXHUKU U BIUSHUE TEXHUKU Ha
pasButHe ¢u3znku. dusznMka Kak KyJabTypa MojenupoBaHus. KommbroTepsl B COBpEeMEHHOU
¢uzuke. Ponb ¢usuku B cTaHoBIEeHUU MHXKeHepa. OOmias CTpyKTypa U 3aJaud Kypca (QU3HKH.
Pasmepnocts ¢usnueckux BenuunH. Cuctembl enuHul. OCHOBHBIE €IMHUIBI (PU3HMUECKUX
BenuuuH B CU.

Mexanuka, €€ pas3zfesibl, OCHOBHBIE JTallbl pa3BUTHA. MeEXaHMYECKOE IBMKEHHE KaK
npocreiimas Gopma nBruxkeHus marepun. Kimaccnyeckas MexaHuka, rpaHullbl €€ MPUMEHUMOCTH;
CHCTEeMBl OTCY€Ta, MaTepuaibHas TOYKA, CUCTEMa MaTepUAIbHBIX TOYEK, aOCOJIIOTHO TBEPIOE
TeJNO, CILUIOIIHAS CPea.

Kunemaruka marepuanbHoil Touku. Kunemaruka, e€ 3agauu. Ilepemenienue, CKopocTs,
yckopeHue. CBsA3b MEXIy KOOpPAMHATAMM M BPEMEHEM IPU PABHOMEPHOM M HEPABHOMEPHOM



nBwxkeHnd. KpuBonuHeitHoe paBmwkeHue. CKOPOCTh W YCKOPEHHE TPU KPUBOJUMHEUHOM
JBUKECHHH.

JuHamuka MarepuasibHOM Touku. [luHamuka, e€ 3amauu. [lepBriii 3akoH HproToHA,
MHEepLUaJabHble cucTeMbl oTcuéra. Bropoit 3akoH Heroorona. Cuia. Macca kak Mepa
VMHEPLHUOHHBIX W TPaBUTALIMOHHBIX CBOWCTB MAaT€pUU. 3aBUCUMOCTb MAacChl OT CKOPOCTH.
Wmnynec. Tperuit 3akoH HproToHa. 3akOH COXpaHEHMs HMMIIyJbca. PeakTMBHOE JBHKEHUE.
LlenTp unepumu.

@dyHaamMeHTanbHble B3auMojeicTBusA. Cuia TSKECTH, cuja TPEHUs, YIPYTHE CHJIBI;
CWJIBI MHEPLIUU; CHJIBI, IEHCTBYIOIINE IIPU KPUBOJIMHENHOM JIBHYKEHUU.

PaboTta u MOIIHOCTB. DHEprus Kak oOmas KOJUYECTBEHHAs Mepa pasiuyHbIX (GopM
JBIKCHMSI MaTEpUM M BUAOB B3aUMOJACWUCTBHA. OHEPruUsl MEXaHWYECKOH CUCTEMBI.
Kunernueckas sHeprus. CunoBoe mnone. Cuilbl KOHCEpBAaTUBHBIE M HEKOHCEpBaTHBHBIE.
[TorennuanbHas >Heprusi. PaBHoBecue MexaHmdeckoil cucreMsl. ['paduueckoe npencraBieHue
SHEpPruM, MOTEHIHAIbHbIE KpuBble. CBSI3b MEXAy NOTEHLMAIbHOW SHEprueil u cuiioil. 3akoH
COXpaHEeHMs SHepruu B MexaHuke. OOmedu3nyeckuil 3aKOH COXpPaHEHUS M IpeBpalleHUs
PHEPTUM KaK oaHa M3 (OpM BBIPAKEHUS HEYHHYTOKAEMOCTH IBMIKEHUS, BO3MOXKHOCTH
nepexosoB OAHMX (GopM JBWKeHUs B Jpyrue. CTonkHOBeHHE Tesl. llpumeHeHue 3aKOHOB
COXpaHEHUs SHEPTUH U UMITYJIbCA K YIPYTOMY U HEyIIPyroMmy yaapy.

Mexanuka TBepnoro tena. [lonsarue TBEpaoro rtena. YrioBble IEpEMELIEHUE, CKOPOCTb
U YCKOpDEHME, CBSI3b YIJIOBBIX BEJIMYMH C JIMHEHHBIMM. MOMEHT CHJIbI, MOMEHT HHEPLHHU.
VYpaBHEHHE AMHAMUKHM BpAIaTEIbHOIO ABM)KEHHA. MOMEHTBHI MHEpLMU HEKOTOpbIX Teil. Ilapa
cwi. MOMEHT uMIlysbca. 3aKOH COXpAaHEHUS MOMEHTa ummyJibca. OpueHTanusi KOCMHUYECKUX
Kopabineil. Pabora mpu BpamareiabHOM JBM>KeHUH. KuHeTHueckas >HEprusi BpalllaroIlerocs
TBEPAOIO Tea.

Konebanusa u Bonmubl. OOmiMe cBefeHus o konebaHusx. ['apmMoHHueckue koiedaHus,
KMHEMaTuKa M JUHaMMKa KojeOarenbHoro aBrkeHus. KBasuynpyras cuia. MatemaTuueckuii u
¢u3nueckuil MasTHUKM. OHEprus M HUMIYyJbCc ocuuiuiitopa. CroxeHue KojaeOaHMIH,
OPOUCXOJSAIMIMX BAOAb OJHOM TMpPSAMOM, W B3aUMHO NEPINEHIUKYJAPHBIX KOJEOAHMH.
3aryxatomue KosnebGaHMs, JorapuMUUECKUN JEKpPEMEHT 3aTyXaHus. ABTOKOJeOaHMS.
BrinyxeHHbIe KoJeOaHus, pe30HaHC, €ro 3HaueHue B TeXHUKe. PacipocTpanenue konebaHuil B
ynpyroi cpene. BoiaHoBas moBepXHOCTh M BOJHOBOH (GpoHT, mpuHLMN | IolireHca. YpaBHeHUe
BOJIHBI.

ONEeMEHTBl  TEOpUM  OTHOCHUTENbHOCTH. OCHOBaHHSA, NPENNOCBUIKM  TEOPHUH
OTHOCHUTENBHOCTH. [IpuHmMn otHOocutenbHOCTHM ['ammnes. VIHBapHMaHTHOCTH  ypaBHEHUH
KJIACCHYECKOH MEeXaHUKHU OTHOCUTENBHO mpeoOpazoBaHuii ['anunes. KpuTuka HbIOTOHOBCKHX
MOHATUM aOCOJIOTHOTO JIBWJKEHHUS, NIpOCTpaHCTBA U BpemeHH. [locTynarsl OHHIITEHHA.
[TpeoGpaszoBanus Jlopenna. OTHOCUTENBHOCTh OJAHOBPEMEHHOCTH. J[MHUTENnbHOCTH COOBITUH U
JUIMHA TeJI B Pa3JINYHBIX CUCTEMax OTCUETA. 3aMEIJIEHHE BPEMEHM M COKpAIECHHE JUIMHBI —
peajbHble, HO  OTHOCUTENbHbIE J(PQEKTH; KPUTHKA  UACATHCTUYECKUX  TPAKTOBOK
penartuBUcTCKUX 3(pdexToB. CiaoxkeHne CKOpOCTel B TEOPHUH OTHOCUTENHLHOCTU. CBA3b MEXIY
IIPOCTPAHCTBOM M BPEMEHEM B TEOPHH OTHOCUTEIBHOCTH, MHTEpBAI. [IpocTpaHcTBO U BpeMst Kak
eanHas popma CyIiecTBOBaHUSI MaTepUU.

CrnoxeHue CKOpPOCTEl B TEOPUU OTHOCHUTENBHOCTH. CBsI3b MEXAY IPOCTPAHCTBOM U
BPEMEHEM B TEOPUU OTHOCUTENBHOCTH, MHTEpBal. [IpocTpaHCTBO M Bpems Kak eauHas ¢popma
CYILLIECTBOBaHMsI MATEPHH.

PenaruBucTckas tnHaMuKa. 3aKOH B3aMOCBSI3U MacChl M SHEPTUU. DHEPTHs IOKOS.

Pazoen 2. Monexkynapuas puzuka u mepmoounHamuka
JluHAMHYeCKHe W CTAaTHCTUYECKHUE 3aKOHOMEPHOCTH B ¢u3uke. CTaTUCTHUECKUU H
TEPMOJMHAMHYECKUIA METOIBI.



WNneanbHpiii ra3. DMIUPUYECKUE 3aKOHBI HJCATBHOIO ras3a, YPaBHEHUE COCTOSHUS,
npeenbl IPUMEHUMOCTH. CBsI3b MEX/1y MUKPO- M MAKPOCKOIIMYECKUMH ITapaMeTpamMH rasa.

OcHoBBI MOJIEKYJIIpHON (u3uku. OCHOBHOE ypaBHEHHE KHHETHYECKOH TEOpUHU Ta30B
(s naBneHwus, s temieparypsl). Cpeassist SHEprus MosieKyJl. MoJeKyIsIpHO-KHHETHYECKOE
TOJIKOBaHHME Temmeparypbl. HemocTmkumMocTh aOCOMIOTHOTO HyJIS M HEYHHUYTOXKAEMOCTb
nBikeHus. DOIyKTyaluu JaBlieHUs, 4uciaa Mosiekysld. CKOpOCTH MOJIeKYJl Tas3a. 3aKoH
pacripesielieHus] MOJIEKYJI 10 CKOpOCTsIM MakcBenia, ero 3KCIepruMeHTallbHas IpoBepka. 1'a3 B
MoJIe TATOTEHUWs, OapomeTpuueckas Qopmyna. ATmocdepa muaHeT. 3aKOH pacmpeesieHuUs

BbosibiiMaHa, ero yHuBEpCaIbHBIN XapaKTep.

Yopyroe u Heynpyroe CTOJKHOBEHHE 4YacTHIl (MOJEKYJ), 3HAu€HUE HU3YUYCHHS
CTONKHOBeHUH B ¢u3uke. DpdextuBHoe cedenne. CpeaHee YHCIO CTOJKHOBCHHU B CAMHHILY
BPEMEHH U CpeIHss JUIMHA CBOOOJHOTO Mpobera Molekyl. BakyyM. SIBieHus nepeHoca B razax:
muddy3us, TEIIONPOBOAHOCTh, BHyTpeHHEee TpeHne. OONIHOCTh MOJICKYIISIPHO-KHHETHIECKOTO
MeXaHH3Ma SIBJIICHUH TiepeHoca, Ko HUIMEHTHI IEPEHOCca, 3aBUCUMOCTh UX OT TEMIIEPATypHhI.

OcHOBBI TepMOIUHAMUKHU. TepMOAMHAMUKA KaK TEOPETUUECKasi OCHOBA TEIUIOTEXHUKH.
TepmoauHaMuueckass CHCTEMa, PABHOBECHOE UM HEPABHOBECHOE COCTOSIHUS. BHyTpeHHss
DHEPrusi CHCTEMbl KaK (DYHKIHSI COCTOSHHUS. DKBHBAJICHTHOCTH TEIUIOTHI M paboThl. IlepBoe
Havano TepMoauHamMuKku. CteneHu cBoOOAbI MoJieKyl. BHYTpeHHss1 sHeprus uaeaibHOro rasa.
Pabora, coBepuiaemas razom npu u3MeHeHuun oObéma. Kilaccuueckass Teopus TEMJIOEMKOCTH
U7eanbHOro ras3a, KBaHToBble d(dexTrl. M3omporeccsl ¢ razamu. AnuadaTHuecKuil mpoiecc.
O6parumble W HeoOpaTUMBbIE TIPOLECCHl. TepMOJMHAMHYECKAsh BEPOSTHOCTb COCTOSHUSA
cucTteMbl. OHTponus. BTopoe Hayalo TEPMOJMHAMHKA M €ro CTaTUCTUYECKHM CMBICIL.
M3meHeHnne SHTpONMM CHCTEMBI IIpH pas3inuHbIX npoueccax. Kpyroseie mnpoueccs, KII/]
termoBol MamuHbl. [lytn moBbiuenuss KIIJ[ temmoBbix MammH. ['paHuIbl NMPUMEHUMOCTH
BTOPOrO  Hayaja TEPMOJWMHAMUKM W  «TE€OpUs»  TEIUIOBOM  cMepTh  BceneHHoil.
HeyHu4TokaeMOCTh JBMKEHUSI M KPUTHKA «TEOpUM» TEIJIOBOM cmepTH. Tperbe Hauano
TEPMOJIMHAMUKH.

PeanbHble ra3pl, KUAKOCTH U TBepAble Tena. OTKIOHEHUWE CBOWCTB Ta30B OT
UJICATbHOCTH. MEXMOJIEKYJISIPHBIE B3aUMOJCUCTBHS, DSHEPTHs B3aUMOAECHCTBUS MOJIEKYJI.
VYpaBuenue Ban-nep-Baansca m ero anamus. M3orepmbel Ban-nep-Baanbca, kpurtudeckoe
COCTOSIHME  BEIEeCTBA. BHyTpeHHssi dSHeprus peanbHoro rasza. CxKWKEHHE Ta3oB.
Kpucrannumaeckue u amopdHblie Tena, ux oTau4ue. TUIBl KPUCTALIHYECKHX PEelIeToK. TennoBoe
JBIDKEHHUE B PeabHBIX KpucTauiax. JlepekTol B kpucTayiax. TermmoBoe pacuimpeHue TBEPIbIX
ten. TemmoeMkocTh TBepabIX Tel, 3akoH [iononra u [Itu. [lonsrue o ¢pononax. TemmoemMkocTsh
KPHCTAJUIOB TP HU3KUX U BBICOKMX TeMmreparypax. [limaBinenue TBepAbpiX Ten. MexaHndeckue
CBOMCTBa TBEpIBIX TEN, YNPYrue M IUiacTuueckue nedopmanuu, 3akoH ['yka. IIpodHocTh
TBepabiX Ten, ombiT Hodde.XapakTepucTrka KHAKOTO COCTOSHUS, CTPYKTypa KHIKOCTH,
OmmxHUI mopsanok. TeruioBoe ABMkeHue B KuAkocTH. Juddysus B xumkoctu. Bs3kocTh
KUJIKOCTH, 3aKkoH Crtokca. CTekiioBaHME M KpucTaum3anus kuakoctu. [lommmepst. Kugkue
kpuctauibl. [loBepxHOCTHOE HaTskeHUe. HayuHoe M mpakTUdecKoe 3HauY€HHE MOBEPXHOCTHBIX
SBJICHUW, WX YHUBEPCAIbHOCThb. JlaBieHWE NOA HCKPUBIEHHON TMOBEPXHOCTHIO KUJIKOCTH.
SIBieHne KanuuUBSIpHOCTH. VicriapeHne U KuneHue KuJIKOCTEN.

2 cemecTp

Pazoen 3. Inexmpuuecmeo u maznemusm

[Ipupona »yeKTpOMarHeTu3Ma, YHUBEPCAIBHOCTH JJIEKTpUYecKux cwi. [[Ba Bupaa
AIEKTPUUECKOTO 3apsija. OJNEeKTpU3aluus TpeHueM. JIHMCKPETHOCTh 3JIEKTPUUYECKOro 3apsija,
3JeMEHTapHble YacTulbl. «HencuepmaemMocTh 371€KTpOHAa M BEIWYMHA HAMMEHBLIETO 3apsla B
CBETE€ «KBAPKOBOM rumnote3b». CTPyKTypa «3JIEMEHTApHBIX» YaCTHUL, BOJHOBBIE CBOMCTBa



MUKpPOUYACTHI]. 3aKOH COXpPAaHEHUS AIEKTPUUYECKOTOo 3apsaa. YueHue 00 3JeKTpOMarHeTu3Me Kak
TEOPETHYECKAsi OCHOBA JJIEKTPOTEXHUKHU.

DnekTpocTaTuka. BzaumoieiicTBrEe 3JIEKTPUYECKHUX 3apsi0B B BakyyMme. 3akoH KyioHa.
Cucremsl enunui. biauskoneiicTBre. DIEKTPHUUECKOE MOJIE KAK CAMOCTOSATENbHAS 00BEKTUBHAS
¢buznueckas peanbHocTh. Hampsixénnocts mons. [lotok BekTopa HampsbkéHHocTH. Teopema
['aycca u €€ mpuioXKeHUs K BBIYMCIEHUIO HAIpPsDKEHHOCTHU mosiei. Pabora B ajeKkTpuueckoM
nosie. [lorenuman. [loTeHunan TOYEUHOro 3apsiia U CUCTEMBI 3apsA/iOB. DKBUIIOTEHIIMAIbHbBIC
noBepxHocTU. CBsA3b MEXIy HANpsDKEHHOCTbIO W MoTeHHuanoMm. llupkynsuus BekTopa
HaIpPsKEHHOCTH, MIOTEHUNAJIBHBIN XapaKTep AIEKTPOCTaTUYECKOTrO MOJIS.

IIpoBOAHMKY B 3IEKTPUUYECKOM I10JIE€. DNEKTPOEMKOCTh TPOBOAHUKOB. KoHIeHCaTOpBI,
CrocoObl HMX COEAMHEHMS. ODHEprus 3apsDKEHHOTO IMPOBOJHUKA, CHCTEMBl HEMOJBHYKHBIX
TOYEYHBIX 3apsJ10B. DHEPrHUsl KOHAeHcaTopa. [II0THOCTD 3HEpruu 3J1eKTPOCTaTUHIECKOIO MOJIS.

Jusnektpuku. JIunosip B 3J€KTpUYECKOM Iosie. Buawl monsipusanuu AU3JIEKTPUKOB
(97eKTpOHHAsi, MOHHOIO CMeEIleHus, AunoibHas). IlonsgpuzyemMocTp aTOMOB U  MOJIEKYJI.
AHM30TpONIUS MOJAPU3YEMOCTH. OJIEKTPUUECKOE TMOJe B AUAIEKTpUKe. [lusnexrpuueckas
IIPOHUIIAEMOCTbD, €€ 3aBUCUMOCTb OT TEMIIEPATYPbI. DIIEKTpOCTaTUUYECKasT MHAYKLUS.

[TocrosnHbIl  3iekTpuueckuid  TOK. IIpOBOJHMKM W H3OJSTOPHL. Y CIIOBUS
CYILLIECTBOBaHMS TOKA. DJIEKTPUUECKUM TOK, €r0 XapakTepUCTUKU. 3akoH OMa Juis y4acTKa LIETH.
Huddepenunansuas ¢popma 3akona Oma. Ctoponnue cuibl. IJIC raapBaHUYECKOT0 dJIEMEHTA.
3akoH Oma a5 ydacTka LeNH C TajJbBaHUYECKUM 3jIeMeHTOM. Pa3BeTBi€HHbIE Lienu, IpaBuiia
Kupxroda. Pabota u mourHocts Toka. 3akoH J[xoyns-JIenna B nuddepenmansuoii popme.

MaruutHoe mone. IIpupoma marHuTHOrO mnojs. BekTop MarHUTHON WHIYKIIWU.
MarnutHblii noTok. 3akoH buo-CaBapa-Jlamnnaca u npumMepsl pacu€éra MarHUTHOIO IOJIA TOKa
(MarHUTHOE MOJ€ HPSIMOIO TOKA, KPyroBOrO TOKa). MarHutHoe mojie IBUXKYIIETocs 3apsja.
Cuna Amnepa. BzaumopeiicTBue napamienbHbIXx TOKOB. Cucrema eauHul. MarHeTusm Kak
pensituBUCcTCKUi 3 dext. Lupkynsanus BekTopa MarHMUTHOM HMHAYKLUH, HE TMOTEHIMAJIbHBIN
XapakTep MarHUTHOIO TIOJS, CONOCTAaBJIEHHE D3JIEKTPOCTaTUYECKOIO M MArHUTHOTO IIOJIEH.
Conenoup. KoHTyp ¢ TOKOM B MarHUTHOM I10J1€, MAarHUTHBII MOMEHT. DHEPTUs BUTKA C TOKOM
BO BHEIIHEM MAarHUTHOM mose. PaboTa Mo mepeMerieHuio MpoBOJIHUKA ¢ TOKOM B MarHUTHOM
nosie. Cuna Jlopenna. J[BukeHue 3apspKEHHBIX YacTUIL B DJIEKTPUUYECKOM M MarHUTHOM MOJISIX.
OmnpeneneHue yAenpHOro 3apsiia JIEKTpOHAa M HOHOB. Macc-CeKTpoMeTpHsl. Y CKOpUTEIN
3apsKeHHBIX 4yacTull. ONucaHue MAarHUTHOTO MOJii B MarHeTukax. BekTop HamarHu4eHwus.
MaruuTtHas BOCHPHUMMYMBOCT M MAarHuUTHas NpoOHULAeMocTb. Hampssk€HHOCTH MarHMTHOTO
noJyii. MarHuTHbIE CBOMCTBA 3JEKTPOHA, aTOMOB M MOJIEKYJ; OpOUTaJbHBIE M CIUHOBBIE
MOMEHTHI. KBaHTOBaHME MEXaHMYECKOTO M MArHUTHOTO MOMEHTOB aroMmoB, omnbIT IllTepHa n
I'epnaxa. Ilnamarnerusm. [lapamaraernsm. MarautHsiil pezoHaHc. @eppoMarHeT3M, JOMEHHas
CTPYKTYypa (heppOMarHeTUKOB U CIIMHOBas MpHpoja GeppomMarHeTusma, rucrepesuc. OeppuThl.
[Tonydyenne MarHuTHBIX 1oJ1eH. CBEPXCUIIBHBIE TIOJIS.

DNeKTpUUECKHE TOKM B METallax, XKHUAKOCTAX U rasze. [Ipupona HocuTenen 3apsaaoB B
Metaimax. Kiraccuyeckass 37I€KTpOHHash Teopus MeTauioB. 3akoHbl Owma, JDxoyns-JleHia,
Bunemana-®panna ¢ TOUKM 3peHUs 3JIEKTPOHHOM Teopun MeTauioB. HemoctaTkm u mpenessl
MIPUMEHNMOCTH KJIACCUYECKOM SJIEKTPOHHOM TeOpuM MeTauioB. KBaHTOBas TeOpus METaUIOB.
®yuknus pacnpeneneHus Pepmu-/lupaka, KOpPEHHOE OTIMYME KBAHTOBOM CTaTUCTHKH OT
KJIAaCCUYECKOM,  TMpeAenbHBI  mepexol  Mexay  HUMU.  OOBEKTHUBHBIM  XapakTep
KBAaHTOBOCTATUCTUYECKUX 3aKOHOMEPHOCTEW. 30HHAS TEOPHsI TBEPABIX TeEN, ACIEHUE TBEPABIX
T€I HAa METaUIbl, JUAIJEKTPUKH, TOJYIPOBOJHUKH. ODJIEKTPONPOBOJHOCTh METAJUIOB,
3aBUCHUMOCTD JIEKTPONPOBOJHOCTH OT TEMIIEpATyphl. DIEKTPUUECKU TOK B rase. IIponeccsl
MOHM3AINH U PEKOMOMHAIMH. DJIEKTPONPOBOTHOCTH CIIa00MOHU3MPOBAHHBIX ra3oB. [loHsTHE O
1asMe. OJIEKTPONPOBOJHOCTh IUIa3Mbl. JJIEKTPUYECKUH TOK B IKHMJIKOCTH. OJIEKTPOJIU3.
XUMUYECKUE  HUCTOYHUKM  ToKa. [lpuHIMO  ACHCTBUS  aKKyMyJsiTOpa. SBrnenne
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CBEpPXIPOBOAUMOCTH. TepMoanMHaMUKa CBEPXIPOBOJAHMKOB. KynepoBckoe cnapuBaHUE Kak
HEOOXOIMMOE YCIIOBHE CBEPXIPOBOAMMOCTH. KyJIOHOBCKOE OTTamKMBaHHE W (OHOHHOE
npuTsKeHue.  BpicokoTemmeparypHass — CBEPXIPOBOAUMOCTb.  JJIEKTPUYECKUHA  TOK B
nonymnpoBonnukax. IlomynmpoBomuuku. CoOCTBeHHass TNPOBOAMMOCTH  HOJYIPOBOJIHUKOB.
[IpumecHass NpOBOAMMOCTh  IOJYNPOBOJAHUKOB, JOHOPHBIE W  AKIENTOPHBIE YPOBHHU.
3aBUCHUMOCTb ~ CONPOTHBIIEHHUS  IOJYNPOBOJHUKOB  OT  Temmeparypbl. TepMHUCTOpBI.
POTONPOBOAUMOCTb.

Pabora Beixona. TepmoanekrponHas smuccus, e€ npumeneHus. 3akoH borycnasckoro-
Jlenrmiopa, dopmyna Puuapncona. Bropuunas snektpoHHast smuccusa. KoHTakTHas pa3HOCTh
noteHuuanoB. KOHTakT IBYyX HOJYNpPOBOJHUKOB (p-N — mepexon). Pu3nyecKkue MNPUHIUIbI
paboTHI MOTYNPOBOJIHUKOBBIX MPUOOPOB, OCHOBAHHBIX Ha p-N — mepexoxae. DPdekr 3eedeka,
tepmomnapsl, 3¢ dekr [lenbTre.

DneKTpoMarHuTHasi UHAYKIUSA. DJIEKTPOMATHUTHOE I0JI€, 3JEKTPOMArHUTHbIE BOJIHBIL.
SIBieHME AIEKTPOMArHUTHOM MHAYKUMH. ODJEKTPOABMKYLIAas cujila MHIYKIUH. DJIEKTPOHHBIN
MexaHu3M BO3HMKHOBeHHsA DJIC uHaykuuu. fIBieHUs CaMOMHAYKLMM M B3aUMHOW MHIYKLUU.
WuayktuBHOCTh coseHounsa. Toku Dyko. DHeprusi MarHuTHOro 1noJjsi. Buxpesoe anexTpuueckoe
nosie. Tok cMemieHHs. DNEKTPOMAarHUTHOE IoJie. YpaBHEHHMs MakcBemla B MHTETPaJbHOM U
nuddepeHraIbHoN Gpopmax.

CBoboaubie KojneOaHusi B KoyeOaTeIbHOM KOHTYpe 0e3 aKTUBHOTO COMPOTUBIICHHS.
CBoOonHbIe 3aryxaromue KosneOaHus. BpiHyxneHHble KkonebaHus. IlepeMeHHBIM TOK, ero
NoJlydyeHue U Xxapakrtepuctuku. [lonHoe compoTuBieHHME LENU, CcOAepKaled EMKOCTh U
UHAYKTUBHOCTb. OJIEKTPOMAarHUTHbIE BOJHBI, YPaBHEHUE BOJHBL. ODKCIEPUMEHTAIbHOE
UCCJICJOBAHUE DJIEKTPOMArHUTHBIX BOJH. OHEPIUs W MMILYJIbC JIEKTPOMArHUTHOTO IOJIS.
Bekrop [loiinTunara. Uznyyenue nunods. [kana s3nekTpoMarHUTHBIX BOJIH.

3 cemecTp

Pazoen 4. Onmuka u amomnasn uzuka

OneMeHTHl TeoMeTpuueckoil onTuku. OnTuka Kak ydeHue 00 H3IydyeHHM U
pacnpocTpaHEHUU CBETA U €ro B3auMOeNCcTBHHM ¢ BellecTBOM. [Ipuposia cBeTa, KOpImycKysipHas
Y BOJIHOBAsl TEOPUU CBETA, «IBOMCTBEHHOCTHYIIPUPOABI CBETA. DBOJIIOLMS B3IVISI0OB HAa IPUPOAY
cBeta. OCHOBHBIE 3aKOHBI TeoMeTpudeckoi onTuku. [Ipuniun depma.

Bonnosas ontuka. CBeroBas BoiaHa. UHTepdepenuus ceera. KorepentHocTh. CriocoObl
HaOo1eHust uHTepdepeHnu cBeta. MinTepdepeHnys cBeTa npu OTPaXXEeHUH OT TOHKUX TUIEHOK,
II0JIOCHl PaBHOW TONIIUHBI, paBHOro HakioHa. Kosbuna Herotona. IIpocBeTiieHne onTHKy.
Unrtepdepomerpsl. Audpakuus cera. 3oubl @penens. Judpaxuus oT Kpyrioro oTBEpcTus, OT
onnoit menu. Judpakumonnas pemérka, e€ mnpuMeHeHUe. Pazpemaromas CcrnocoOHOCTh
ontuueckux npubdbopos. ['onorpadus, nepcnexkTuBbl npuMeHeHUs (cemuHap). Ilonspuzanus
ceera. [lonepeyHocTh cBETOBBIX BOJH. Bunbl nmossgpuzanuu. AHaiau3 MOJSIPU30BAHHOTO CBETA.
3akon Mamoca. [lomgpuszanust cBeTta MNOpH  OTPaAKEHUH W MOPEJIOMIICHWH. [[BoitHOE
JdyuyenpenoMieHue B Kkpucramiax. [lonspusyrone npusMbl, MOJSAPOUIBI U UX NPUMEHEHHUE.
HckyccTBeHHast aHMU30TPOIHUSA; aHaIM3 YIPYrux HanpsbkeHud, s@dext Keppa. Bpamenue
IUIOCKOCTH mossgpu3aimu. JJucnepcust cBera. CriocoObl HaOMOAeHUS qHUcTIepcun cBeta. Teopust
mucnepcun cBera. HopmanbHas 1 anoManbHasi aucnepcus. [lornomenue cBera, 3akoH byrepa.
CrHexTpbl NOIVIOIIEHUS, MOJIEKYJISIPHBIM CIEKTpaibHbI aHanu3. Paccednue cera. @opmyna
Panes. Paccesinue cBera B atmocdepe. Dddext Bapmiosa-UepeHnkora.

PenTtreHoBckue Jyun, TOpMO3HOE M3nyuyeHHe. Judpakuus peHTTeHOBCKUX Jy4ew.
®opmyna bperros-Bybda. [lornomenne peHTreHOBCKUX JTy4eil.

KBanroBas onrtuka. TemnoBoe uzinyuyeHue. JlydencmyckaTesnbHas U MOTJIOLIATENbHAS
criocoOHoctu. 3akoH Kupxroda. AbGcomtorHo u€pHoe Teno. 3akoH Credana-bonpiiMana u
cmemiennss  Buna.  Pacmpenenenume  sHepruM B CHEKTpe  aOCOJIOTHO — 4€PHOTO
tena.»YneTpaduoneroBas karactpoda». KBantoBas rumore3a u Qopmyna Ilnanka. Cas3b



Mexnay (opmynoi Ilnanka m 3akoHamu Credana-bonpiiMana m Buna. ['mmoreza KBaHTOB
SHEPrUM — HAYAJIO0 HOBOMW 3Pl B pa3BUTHH Pu3uku. OnTHdeckas mupoMeTpus (Jadboparopus).
®dotornektpudeckuid 3GhekT u crnocodsl ero HadmoaeHus. OnbiThl ['epia, CroneroBa, Modde.
OcHoBHbIe 3ak0HBI (oTOdh(dekTa, ypaBHeHHe DifHIITEHHA. DOTOIEMEHTHI, (POTOYMHOXKHUTEIU
U ux npuMeHenne. OO0CHOBaHUE TUIIOTE3bl CBETOBBIX KBAHTOB B SIBICHUAX (HOTOd(h(DEKTa, ONBIT
Bbore. KopoTkoBoiHOBas rpaHuIia TOPMO3HOTO PEHTTEHOBCKOIO crieKTpa. POTOHBI, UX DHEPIHUs,
Macca u uMmnyibsc. Ipdext Komnrona. JlaBnenue cBera, omnbiThl Jlebenena. KopryckymspHo-
BOJIHOBOM JTyaJIU3M CBETa, COOTHOLICHUE MEXKy BOJIHOBOU U KOPIIYCKYJISIPHON KapTUHOM.

DOneMeHThl KBaHTOBOW MexaHWKHW. ['mmore3a ae bpoinsa. Jdudpakuus 3J1€KTPOHOB.
Hudpakuus HeTpoHOB. MuKpodacTuiia B JByXuieaeBoM uHTeppepomerpe. COOTHOUMICHHS
HeonpeaenéHHocTtell. BonHoBas QyHkums, €€ BEpOSATHOCTHAS HHTEpHpeTanus. YpaBHEHUE
[Ipénunrepa, ero npuMeHeHue. [IpuHIMI COOTBETCTBUSL.

Teopus atoma Bogopoaa o bopy. Monens atoma Tomcona. Onbitel Pezepdopaa mo
paccesinuio anb(da yactun. SnepHas Moaenb atoma, e€ TPy THOCTH. 3aKOHOMEPHOCTH B aTOMHBIX
CHEeKTpax, crekrpanbubie TepMbl. [loctynarel bopa. Onbir ®panka u ['epia. bopoBckas Teopus
aToMa BOJAOpPOJa M BOJOPOJONOJOOHBIX HMOHOB, €€ HexocTraTku. KBaHTOBbIE uyHCIa.
MHOTro371eKTpOHHBIE aTOMBbl M TEPUOAWYECKUI 3akoH MeHaeneeBa. XapakTEpUCTUUECKUE
CHEKTPbl PEHTI€HOBCKUX JIydel, 3axkoH Mo3mu.

CrioHTaHHOE ¥ MHAYIIMPOBAHHOE U3ITyUYeHHUE aTOMOB, KBAHTOBBIE T€HEPATOPHI (1a3ephl),
UX MHCIIOJIb30BaHKUE, IMEPCIEKTUBBl MpUMEHEeHMs (ceMuHap). HenuneiiHas onTtuka. DHeprus
MOJIEKYJI, MOJIEKYJISIpHBIE CTIeKTphl. KOMOMHAIIMOHHOE paccessHue CBETa.

OneMeHTH! GU3NKK aTOMHOTO siipa. COCTaB M XapaKTEPUCTHKH aTOMHOTO siipa. Jledekr
MAaccChl, SHEPTUs CBSA3M siapa. SlnepHble cuiibl. BUpTyanbHble MPOLECCHl U YAaCTHUIIbI, KaXyleecs
HapylIEeHUE 3aKOHA COXPAaHEHUs PHEPIHM B BUPTYalbHBIX Ipolieccax. PaquoakTUBHOCTb, 3aKOH
pajiMoakTUBHOTO pacmaga. Anbda-pacnaa, TyHHenbHbI dddekr. bera-pacman, ero
pazHoBugHocTu. HelitpuHo. B3saumopeiictBue ramma-iydeid ¢ BemectBoM. O dexT
Méccbayspa. SnepHble peakuuu. Jlenenue snep, LenHas peakuus. SOepHbIe PEaKTOPHI.
[TIpoGiieMa HMCTOYHMKOB SHEpruu. TepMosIaepHblEe peakluu. YIpaBiseMblil TEepMOSAIEPHBIN
CHHTE3, pa3paboTKka METOJIOB €ro OCYLIECTBICHUS. DIeMEHTapHbIC YACTHIIBI.

4.3. Pazaenpbl AMCHMIIMHBI M BU]1 3aHATHIA
Ne HaumenoBanue pasnenoB yueOHON Jlexuun | Ipaxr. JIa6opn. | CPC KonTposas | Beero
TLII. JIVICTIATUTHHEI 3aHATUS | 3aHATHUS
1 ®u3nyecKkue OCHOBBI MEXAHUKH. 34 17 17 40 108
MonexynsipHas pU3UKa 1
TEPMOJIMHAMHKA
2 DNEKTPUYECTBO U MAarHETU3M 32 16 16 8 72
3 OnTuka u atoMHasi Gu3MKa 17 17 17 12 9 72
Bcero 83 50 50 60 9 252
5. Matpuua ¢popMupoOBaHUS KOMIIETEHIMH 110 JUCHUILJINHE

Oo6menpodeccnoHanbHbIE

O0111ee KOJIMYECTBO

TCPMOAMHAMHKA

MonexynspHas pu3znuka u

No m.11. Pas (eI, TeMbl HCIATLITHHEL KOMIIETEHITNH KOMIIETEHIIU
OIIK-1
1 duznueckre 0OCHOBLEI MEXAHUKH. + 1
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2 DNEKTPUUECTBO U MAarHETU3M. + 1

3 Ontuka v aToMHas Gu3nka + 1

6. O0Opa3oBaTebHbIC TEXHOJIOTHH

OO0beM ayauTOpHBIX 3aHATHH Bcero - 183 wacoB, B T.u. JeKuuu 85 dacos,
nabopaTtopHbie paboTel 50 yac, mpakTudeckue 3ansaTus 50 yac.

22 % (40 dvacoB) — 3aHATHA B WHTEPAKTUBHBIX (opMax OT 0ObEMa ayIUTOPHBIX
3aHATHUIH.

Ta6n1z1ua 1 - I/IHTepaKTI/IBHHe O6pa3OBaTeHLHLIC TCXHOJIOTHUH, UCIIOJIB3YEMbIC B ayAHUTOPHBIX
SaHATUAX

Cemectp | Bunzansarus (JI, | Mcnonb3yemble HHTEpaKTUBHBIE 0OpazoBatenbHble | Kon-Bo

JI3, I13) TEXHOJIOTHH U TeMa 3aHsTUs 4acoB
1 JI [TpobGnemMHuas nexuus mo TeMe «MexaHuKa 2
BpalIaTEIIHbHOTO JIBHYKCHUS.
1 JI [TpoGnemMHas aeKuust mo TeMe « IJIEMEHTBI 2
MEXaHHUKH JKHJIKOCTEN.
1 113 TecToBas mpoBepka 3HaHUM 110 Teme «MexaHuka 2
MaTEpUAIBHON TOUKUY.
1 113 TecToBas mpoBepka 3HaHUM 110 Teme «MexaHuka 2
BpaIIaTEIHbHOTO JIBHKCHUS.
1 JI3 Bupryansnas naboparopHast pabota o teme 2
«JIBM>KEHHE B TI0JI€ CUJIBI TSYKECTU»
1 J3 Bupryansnas naboparopHas pabota mo teme 2
«3aKOH COXPAHEHMS JHEPTUU U UMITYJIbCA»
1 JI3 Bupryansnas naboparopHast pabora o teme 2
«JIBM>KEHME )KUIKOCTH U ra3a»
1 J3 Bupryansnas mabopatopHas pabota mo teme 2
«CraTtuka»
2 JI [TpobneMHuas nekius mo TeMe « 3akoH Maxkcsenia 2

IJIg paclpCACJICHUA MOJICKYII IO CKOPOCTAM U
OHCPIUAM TCIUIOBOT'O ABHMXKCHU A

2 JI [TpoGnemHas nexius mo Teme «PeanbHbIN Ta3». 2
2 JI [Tpobremuas nekmus o Teme «Bropoe Havano 2
TEPMOJIMHAMHMKH. DHTPOIHSL.»
2 113 TecToBas mpoBepKa 3HaHUMU 110 TEME 2
«MonekynsipHast hU3UKay.
2 113 TecroBas npoBepka 3HaHUM 110 TeMe « OCHOBBI 2
TEPMOTMHAMHKID)
2 I3 Buptyanshas naboparopHas pabota 1o Teme 2
«Temnora. Buyrpennsist saeprus. Padora.»
2 I3 Buptyanshas nabopatopHas pabota 1o Teme 2
«TemmoBol ABUTATEIIEL)
2 I3 Buptyanbnas naboparopHas pabora 1o Teme 2

«Mcnapenne. Kongencamus. PeasibHbIi ra3y»

3 JI [Tpobnemuas nekuus no Teme «lIpumenenue 2




HHTEPHET-pecypcamu

Teopembl ['aycca k pacueTy HEKOTOPBIX
AIEKTPOCTATHYECKHUX TOJICH B BAKYyMeE)
3 JI [TpobnemHuas nekuus no Teme « DIEeKTPOMarHuTHas 2
WHITYKITHS.
3 I13 TectoBasi mpoBepKa 3HaHUI 11O TEME 2
«IIEKTPUIECTBOY
3 I13 TecroBas npoBepka 3HaHUi 110 TeMe «MarHeTusm» 2
3 JI [TpobGnemHas gexuus mo TeMe «PaaroaKTHBHOCTDY. 2
3 J Jlexums-Bu3yanusanus 1o TeMe «Y CTpOMCTBO U 2
MIPUHITUI PaOOTHI J1azepay.
2 JI3 Bupryansnas nabopatopHas pabora 1mo teme 2
«Dotoaddext. Dpdext Komnronay.
3 J3 Bupryansnas nabopatopHas paborta 1o Teme 2
«M3nydeHne aroma BOLOPOIAY.
3 J3 Bupryansnas nabopatopHas paborta o treme 2
«PaIlMOaKTUBHBIN pacnamy.
Hroro: 40
7. Y4eOHO-MeTOAMYECKOEe  o0ecmedyeHHe  CAMOCTOAATEJIbHON  pPadoOThI
CTYACHTOB. OIIeHO‘-IHbIe cpeacrea JIA TEKYIIEro KOHTPOJIA
yYCneBaeMoOCTH, HpOMe)I(yTO‘IHOﬁ arTrecralgmm 1Mo MToraMm oOCBOCHHUA
JTUCIHHUILITHHBI
7.1. Buabl camMocTosiTE/IbHOM PadOThI, NMOPSAAOK HMX BBINOJHEHUS H
KOHTPOJIsI
e Paznen (rema) Buasr CPC Hopsaok Brinoanenuss CPC Meron kontposst
n/n JUCIHHUILINHDBI
1 Ddusnueckue ITonroroBka k JIP, Pabora c JIEKIUOHHBIM | OTueT o JIP,
OCHOBBI pa60Ta Hag MaTepuaioMm, OCHOBHOMH )51 TECTUPOBAHHE, peaIcHuc
MEXaHUKMU. WHAWBUAYAJIbHBIM HOHOHHHTCHLHOﬁ HHTepaTypOfI, 3aga4 WHAWBUAYAJIbHOTO
MoneKym{pHaﬂ 3aJaHUECM, IIOATOTOBKA | HHTECPHECT-pECypCamu, 3aJlaHusd, O6CY)K,H€HI/I€ TEM
(uznka u pedepatoB. MOAroToBKa oTuera no JIP pedepaTos.
TepMOI[I/IHaMI/IKa
2 OnextpuuectBo U | Iloarotoska k JIP, Pabota c neKIuoHHbIM | OTyer 1o JIP,
MAardHeTus3m pa60Ta Haa Marepuaiom, OCHOBHOM 158 TECTUPOBAHUE, PEUICHUC
I/IH}II/IBI/IZ(yaJ'[BHBIM HOHOHHI/ITCHBHOﬁ III/ITepaTypOI\/’I, 3aaa4 I/IH}II/IBI/I}]yaHBHOFO
3a/IaHuEM, HHTEPHET-PECYPCaAMH, 3amaHus, OOCYXIEeHHE TeM
MOJTrOTOBKA MoAroToBKa oryera no JIP pedepartos.
pedepaToB.
3 Onruka u IToxroroska x JIP, Pabota c JIEKITUOHHBIM | OTyeT o JIP,
aTOMHas (I)I/ISI/IKa pa60Ta Hag MaTrepuaiom, OCHOBHOMH U TECTUPOBAHUE, peuIeHue
WHAWBUAYAJIbHBIM ,HOHOJIHI/ITCHLHOﬁ nMTepaTypoﬁ, 3aga4 WHAWBUAYAJIbHOTO
3aJaHUuECM, HUHTCPHET-pECypCaMu, 3aJlaHud, 06CY>KH€HI/IC TEM
MOJIrOTOBKA MOJroToBKa otyera 1o JIP pedeparos.
pedepaToB.
5 Hroroserit [oxrotoBka k 3avery | Pabora c JIEKIIMOHHBIM
KOHTPOJIb 1 3K3aMEHY MaTepuaJoM, OCHOBHOW  ® | 3auer
JIOTIOTHATEIILHON JINTEPATYPOH, | DK3aMeH
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7.2. KoHTpoJibHBIE BONIPOCHI 1JI1 CAMOIIPOBEPKH

Pa3nen (Tema)
AUCHUILIUHBI

KOHTPOJIBHBIe BOIIPOCHI JIsI CAMOIIPOBEPKH

dusnyeckue
OCHOBBI
MEXaHUKH.
MonekynapHas
duzuka u
TEPMOJMHAMHKA

1. Kunemarunueckue ypaBHEHUS, IEPEMELIEHUE, CKOPOCTb, YCKOPEHHE.
CKOpOCTb U yCKOPEHME ITPH PABHOIIEPEMEHHOM JBUKCHHM.

2. Tlokoii ™ paBHOMEpPHOE MpSIMOJMHEHHOE JBWKeHue. [lpuHImn
OTHOCHTEJIBHOCTH, ITIOCTOSTHCTBO CKOPOCTH CBeTa (IIOCTYJIaThl DHHIITENHHA).
3. 3akonsr guHamuku (HploTOHA) Ui MarepUallbHOM TOYKH, HX
B3aMMOCBA3b. [HepuuanbHble M1 HEMHEPLHUAIBHBIE cUCcTeMBI oTcueTa. Cuna
U Macca.

4. VYpaBHEHUE JBW)XEHUS MaTepUaJbHONW TOUKM U INPUMEPHI PEILEHHUS.
WMiynibe Tenna U UMITYJIbC CUJIBL, CBSI3b MEXKIY HUMU.

5. 3aKOH COXpaHEHHUs HMITyJIbca B MEXAaHUYECKUX CHUCTEMAX U
Ouosnormueckux oObekTax. OOImMe TMOHATUS CUJIbl KaK CKOpPOCTH
u3MeHeHus: umnyibca. Cunbl B mpupojie (Cuila TSDKECTH, CHJIa TPEHMS,
YIOPYTUE CUIIbI, CUJIBI TPEHUS U AP.).

6. 3HaueHue cui JEHCTBYIOIIMX B HPUPOJAE ULl SKU3HEIESTEIbHOCTU
OMOJOrMYECKMX OOBEKTOB M UX IPAKTHUYECKOE UCIOJIb30BaHUE B
arpoTexXHUKe (CyIMIbHbIE, 3pPHOOYUCTUTENbHBIE, 36pHOPA3/IEIUTEIbHbIE U
Jp. MAIIUHBI).

7. Mexanuueckass pa0oTa M MOIIHOCTb. OHeprus Kak oOuias
KOJIMYECTBEHHAs Mepa pa3iudHbIX (OpM JABWKEHUS MaTepuud U BUJOB
B3aUMOJCHCTBHS.

8. Kwunernueckas v MOTEHIIHAIbHAS SHEPTHSL.

9. 3akoH cOXpaHEHHMs U NMPEBPAILECHUS SHEPTUU B MEXAHUKE.
KunemaTnka n 1MHaMHMKa TBep/Oro TeJa.

10. Ilonsitme TBepmoro Tema. KuHematmka W 3aKOHBl JIMHAMHUKH
BpAaIllaTeIbHOIO JBWKEHHS. MOMEHT CHJ, MOMEHT WHEpPLUH, MOMEHT
HUMITyJIbCa U  HUMIYJIbC MOMEHTa CHJIbl. YpaBHEHHE JIBUYKEHUS
Bpallaomuxcss Tea. MOMEHTHl HMHEpLUUM HEKOTOpbIX Tel. Teopema
reiinepa. 3akoHbl M3MEHEHMS] U COXpPaHEHHMs MOMEHTa HMIIyJbca U
9HEPrUM C y4eTOoM BpaleHus. [I[puMeHeHre OCHOBHBIX 3aKOHOB U ITOHATHH
MEXaHUKH B CEJIbCKOXO35ICTBEHHON TEXHUKE.

Mexanu4deckue KoJ1e0aHus U BOJIHBI.

11. O6mme cBeneHuss o KoieOanmax. KuHematnka ¥ IMHAMHKA
rapMOHUYECKOTO Koyie0aTelnbHOro JBMKEeHUs. KBasuynpyrue CHIIbL.
®u3nyeckuil, MaTeMATHYECKUH W NPYKUHHBIA MAsSTHUKHA. OHEPIus
rapMoHUYecKkux Kosebanuil. CBOOOJIHBIE M BBIHY)KJCHHbIE KOJEOaHUs.
Mexanuyeckuii pe3oHaHC. Pe3oHaHC ©  aBTOKOJieOaHUST B  JKHMBBIX
opranusMax u Texuuke. CioxeHne KoneOaHuil.

12. BomHOBO# mipotiecc. THIbl BOJH. YpaBHEHHE BOJIHBI, BOJTHOBOW (POHT,
uHTepepeHIys BOIH, NpuHIHUI [ folirenca-dpenens.

DJieMeHThl MEXaHUKHU U CIUIOUIHBIX Ccpe/l.

13. O0ue cBOMCTBa JKUIKOCTEH W Tra3oB. YpaBHEHHE PaBHOBECHS U
JBUKEHUSI )KUIKOCTH.

14. Ypasuenue bepuymu? Koadduunent Bsa3koctu?

15. ®opmyna [lyazeiina? dopmyna Crokca?

16. CkopocTh Tenma BhIpaxkaercss (opmymoit V= 2.9+0.2U ' Hajity
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nepemenieHue Tena yepe3 20c¢ mocie Hayanga ABHKCHUSI.

17. Teno, OpolnIeHHOE BEPTUKAIBHO BBEPX, OBLIO HA BhICOTE 8,6 M JBa pa3a
C IPOMEKYTKOM BpeMeHU 3 ¢. HaiiTu HayanbHy10 CKOPOCTb.

18. Illapuk maccoit 300 T ymapwics O CTEHKY M OTCKOYMJI OT Hee.
Ornpenenutb UMIYJIbC, MOTYYEHHBIH CTEHKOW, €CIM B MOCICAHUI MOMEHT
nepes yAaapoMm IIapuk uMen ckopocTh 10 m/c, HampaBiIeHHYIO MOJ YIIIOM
300 K TOBEPXHOCTHU CTEHBL. Y 1ap a0COJIIOTHO YIPYTH.

19. Tenmo maccoii 2 Kr ynajio ¢ BBICOTHI 8§ M M yIJTyOHJIOCH B CHET Ha 1,5 M.
Onpenenurts CpeiHIO CUITy COIIPOTUBIIEHUS CHETA.

20. Mosior Maccoii 5 Kr ymapseT 10 HEOOJBIIOMY KYCKy Kenesa,
JexanieMy Ha HakoBasibHe. Macca HakoBanbHM 100 xr. Maccoil kycka
xkene3a npeHeopeus. Ymap Heynpyruil. Onpenenuts KIIJ] ymapa monora
MPU JAHHBIX YCIOBHUSIX.

21. Ha nunuHap, KOTOPBIA MOXKET BpallaThCsl OKOJIO TOPU30HTAIBHON OCH,
HaMOTaHa HHUThb, K KOHI[y KOTOPOM TpHBsI3aH Tpy3uk. JlBurasce
PaBHOYCKOPEHHO, TPYy3HK 3a 3 ¢ omyctuics Ha 1,5 M. Onpenenuts yrioBoe
YCKOpEHUE [WINHAPA, €CIIU €r0 paguyc paBeH 4 cM.

X = 2sin [Et + 0.57:)

22. ManeHbpKoe TeJIO COBEpIIaeT KojeOaHus 4 . Hatitn
aMIUTATYy, TIepuoJ, HadalbHyr a3y KojebaHWid, a TaKKe
MaKCHMaJIbHYI0 CKOPOCTh U YCKOpPEHHE Tefa (X JIaHO B CM, t B).

[Tnockast BoTHA pacpoCTpaHsSeTCs BAOIb MPSMOI cO CKOpOCcThio 20 m/c.
JIBe TOUKM, HAXOSIIIIMECS HAa TOU NMPAMOM Ha paccTosiHUU 12 M u 15 M oT

MCTOYHMKA KOJeOaHuii, KonebmoTes ¢ pasHocThio gas 0,75 77 . Haiitu
JUTMHY BOJIHBI, HallUCATh YPaBHEHUE BOJIHBI U HAUTH CMEIIEHNE YKa3aHHBIX
TOUYEK B MOMEHT BpeMeHH, paBHbIii 1,2 ¢, ecnu amminTyaa konebdanuii 0,1
M.

Moaexyasipao — Kunerndeckas Teopus.

1. WneanbHbli Ta3? DMIUPUUYECKUE 3aKOHBI HI€ATLHOTO Ta3a’?

2. Kak 3anuchIBaeTcs ypaBHEHHE COCTOsSIHUATa3a?

3. OcHOBHOE ypaBHEHUE KHUHETUYECKON TEOPHUHU Ta30B (IS JABICHHS, JUIS
temneparypbl). CpenHss KUHETHYEecKas »dSHEpPrus IOCTyNaTeIbHOTo
JBIKEHUSI MOJIEKYJT

4. Ta3 B mone TaroreHus, Oapomerpuueckas ¢dopmymna. ATmochepa
I1aHeT. 3aKoH pacnpezeneHus boipliMaHa, ero yHuBepcalbHbIM XapakTep.
5. Yopyroe ©  HEympyroe CTOJKHOBEHHE  4YacTHLl  (MOJEKYyH).
OddextuBHoe ceueHue. CpenHee YUCIO CTOJKHOBEHUN M CPEeNHSIS JTMHA
cBoOoHOTO ipobera mosekyd. [IpakTuueckoe MOHATHE BaKyyMa.

6. Huddysus? TemnonpoBogHOCTH? BHYTpEHHEE TpEHHE?

7. OOumHOCT,  MOJEKYISIPHO-KMHETUYECKOTO  MEXaHW3Ma  SIBJICHHM
nepeHoca, ko3 (pUIMEeHTHI TepeHoca, 3aBUCUMOCTb UX OT TEMIIepaTyphbl

8. OcMmoc, OCMOTHYECKOE JaBJIEHHE W €ro pojib B KU3HEIESTEIbHOCTU
pacTeHui. ATPOHOMHYECKHE MPUEMBl PETyJIUPOBaHUS BOJHOTO PEKHUMA B
noyse (IpuKaTka, 60pOHOBaHUE).

9. Temnomnepenaya. [ToHsATHE HAITPABICHHBIX MTPOIIECCOB.

PeasbHbIe rasbl.

10. OTkIOHEHHE CBOWCTB Ta30B OT HACATBHOCTH. MEXMOJEKYISIPHOE
B3aUMOJCICTBUE, DJHEPrusi B3aUMOJCHCTBUS MOJIEKYJ, KPUTHUUYECKOE
COCTOSIHHME BEILIECTBA.
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Kuakoe cocrosinme.

11. Maiite XapakTEepHUCTUKY >KHUIKOTO COCTOSIHUS, CTPYKTypa >KUAKOCTH,
OommkHu# nopaaok. [ToBepxHOCTHOE HATSKEHHE.

12. Ucnapenue, kumnsyeHue kuakocted. Tepmoperynsuus KUBBIX
OpraHM3MOB. BiMsHME NOBEPXHOCTHBIX M KalWUISPHBIX SBJICHUHA Ha
CTPYKTYypy TOYB, UX POJb B MpOLECCaxX >XU3HEACATEIbHOCTH YeIOBEKa,
JKUBOTHBIX U PACTCHUM.

Kpucraniudeckoe cocrosiHue.

13. Kpucrannnueckue u aMopQHbIe Tena, X oTnuue?

14. lepextsl B KpucTamiax. TemIOBOE pacHIMpEHUE TBEPIBIX Tell.
TermoeMKoCTh TBEpABIX Tel, 3ak0oH Jrononra u Iltu. [lnaBnenue TBEpabIX
TeNl.

15. Mexanuueckue CBOWCTBAa TBEPIBbIX TeJ, YHNPYrH€ U IUIACTUYECKUE
nedopmaruu, 3akoH ['yka

OCHOBBI TEPMOAHMHAMHKH.

16. Kak ¢opmynupyercst nepBblii 3aKOH TEPMOJAUHAMUKH

17. Yemy paBHa BHYTpEHHss SHEPIHs UI€aIbHOIO ra3a?

18. Yemy paBHa paboTa WeaIbHOTO Ta3a B PA3IMYHBIX H30IpoIeccax?

19. O6patumbie 1 HeoOpaTumble mporecchl? CamMoperynsauus U yCcIoBHs
CYILLECTBOBAHMS )KUBBIX OPraHU3MOB

20. IIpuMeHeHue MEPBOro M BTOPOTO HAYadl TEPMOAMHAMUKH K KUBBIM
OpraHu3Mam.

21. IIpeoOpa3zoBaHue PHEPrUU U POJib (HU3MKO-XMMHYECKUX ITPOILIECCOB B
Ouosornyeckux oOBEeKTax. Bompocsl OHO’HEpPreTUKH, OMOMEXaHHKH,
0M0aKyCTUKU ¥ OMOHUKY JUUIsl arpOMHKEHEPHUH.

22. Tlon xakuM JIaBJICHHEM HAaXOJUTCS B OAJUIOHE BOJOPOJ, €CIM €MKOCTh
6amtona 10 TUTPOB, a KUHETHYECKAs! SHEPTUs TOCTYNATEIBHOTO JIBUXKEHUS
BCEX MOJIEKYJI Bojopoaa paBna 7,5-10 JIx?

23. TommuuHa aepeBsHHOM cTeHbl paBHa 12 cM. Kakoit momkHa OBITH
TOJIIIMHA KHUPIUYHOM CTEHBI, YTOOBI OHAa oOOJlagana Takou Ke
TEIUIONPOBOAHOCTBIO, KaK " JepeBsiHHAS? Koadduunent
TeronpoBoaHocTH fepesa paseH 0,17 Bt/m-K, a kuprinua 0,69 Bt/m-K.
24. OguH KujIoMoJb rasza u3obapuyecku HarpeBaercs oT 200C mo 600C,
mpu 3ToM ra3 norjomaet 1,2:-107 JIx Teruma. OnpenenuTs Yucio cTeneHen
cBOOOBI MOJIEKYJ ras3a, MpHUpalleHHe BHYTPEHHEH SHEepruM rasa, padboTy
rasa.

25. TenmoBass MammHa pabotaer no 1ukiay Kapuo. Temmeparypa
HarpeBatesnst  3270C.  Omnpenenute KIIJI nwmkima wu  temmeparypy
XOJIOJWIbHUKA TEIUIOBOM MAalIMHBI, €ciu 3a c4yeT 2 KJDK Temnorsl,
MOJTYYE€HHOM OT HarpeBaTelis, MamnHa coBepiraet padory 400 Jx.

26. Apron maccoii 4 r 3anumaer oowvem 0,1 AM3 o naBieHUEM 2,5
MIla. Haiitu TemnepaTypy rasza, CuiuTasi €ro HaeajibHbIM.

K cranpHOl IpOBOJIOKE AIMHOW 2 M U pasinycoM 3 MM IIOJIBELLIEH I'PY3 B
200 xr. Yemy paBHa paboTa pacTs>KEHUsI IPOBOJIOKU?

3J'ICI(TpPI‘ICCTBO n
MaracTusM.

JIeKTpUYeCcKoe 110J1e HeMOABMKHBIX 3apsii0B.

1. O uyem roBopur 3akoH KysoHa, rpaHUIIbI €r0 TPUMEHUMOCTH.

2. Yro HazbpIBaeTCs HANPSHKEHHOCTHIO M MOTEHIINAIOM
INEKTPOCTATUYECKOTO NOJIs. CBsA3b MEXAY HUMH.

3. DIEKTPOEeMKOCTb, KOHACHCATOPbI. DHEPTHUs IJIEKTPOCTATHUECKOTO
nouis. Iose B cpene, nudiieKTpudecKasi NpOHULIAEMOCTb.
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DnexTpocTaTHuecKas 3aluTa.
MMoasipu3anus IM3JIeKTPUKOB.
4. TIpoBOJHMKHU U AUDIIEKTPUKH. J{UIIOJIB B JIEKTPUUECKOM Moe. Bus
nossipuzanuu. [lonsgprusyemMocTs aTOMOB M MOJIEKYJI. DJIEKTPUUYECKOE T10JIE
B IUIJIEKTpUKE. JIUdIeKTprUecKas IPOHULIAEMOCTh, €€ 3aBUCUMOCTb OT
TEeMIIepaTyphbl.
IToCcTOAHHBIN JJIEKTPUYECKHI TOK.
5. VYcnoBus CylIeCTBOBAHUS U XapaKTEPUCTUKH MMOCTOSHHOTO TOKA.
6. buosnexrpuyeckuii noreHIMaNM U OMOTOKU. TOK MPOBOAMMOCTH.
7. ®opmynupoBka 3akoHa OMa /17151 3aMKHYTOM LIETH, €€ OJTHOPOAHOIO U
HEOZAHOPOJHOI'O YYaCTKOB.
8. TepmomeTpsl CONPOTUBIIEHUS U dJIEKTPHUUECKHE TeH30MeTphl. Huzko- u
BBICOKOTEMIIEpATYpHask CBEPXIIPOBOIUMOCTD.
9. Drnektpuyeckue Mporecchl B ONOJIOTHYECKUX 00ObEKTaX.
10. DneKTPOIIPOBOAUMOCTD PACTHTEIBHBIX U JKUBBIX OPTaHU3MOB, €€
MPUPOJIa U METOJIbI PETUCTPALINH.
MarnuTHoe noJie. JJIeKTPOMAarHUTHASI MHAYKIUS.
11. Maruutnoe niosie 3emun. [Ipupoa MarHuTHOTO TOJIS.
12. BexTop MarHuTHOM MHAYKIMKU. MaruuTHeIi notok. 3akoH buo-Casapa-
Jlanutaca 1 mpuMepsl pacyeTa MarHUTHOTO ITOJIS IPOCTEHIINX KOHTYPOB C
TOKOM.
13. MarauTtHOe mose JBrxKyIerocs 3apsiaa. Cuna Amrmepa u cuia
Jlopenua. BzanmopeiicTBue napajuienbHbIX TOKOB. MarHUTHbIE CBOKCTBA
BEILIECTBA.
14. SIBneHue >1eKTPOMarHUTHON MHIYKIMHU. DIIEKTPOABIKYIIasl Cuila
WHTyKIIHH.
15. TlpoucxoxaeHue OGMOTOKOB. DIEKTPOMArHUTHBIE OIS AKHUBBIX
OpPraHU3MOB. DKCIEPUMEHTAIbHbIE MPOSBICHUS AIEKTPOAUHAMUYECKUX
SIBJICHUH, DJIEKTPOMArHUTHBIE CENIapaTophbl B arPOMHKEHEPHH.
DJIeKTpUYecKHii TOK B ra3ax u pacTBOpax 3J1eKTPOJIUTOB.
16. Dnexrpuueckuit Tok B rase. [Iporeccsl HOHU3AMK U PEKOMOUHAIIHH.
DNeKTPONPOBOIHOCTh CIA00MOHU3NPOBAHHBIX ra3oB. [loHsATHE 0 TIa3Me.
17. DnexkTpuyecKuil TOK B )KUAKOCTH. DIEKTPOJIN3. XUMHUYECKHE
HUCTOYHUKHU TOKa. [IpuHumn neiictBus akkymyisitopa. Gusnyeckoe
JENCTBUE DJIEKTPUYECKOTO TOKA.
18. DeKTPOIIPOBOTHOCTH METAILIOB U TIOJTYIPOBOTHIKOB.
19. TIpoBOgHUKH, TOTYIIPOBOIHUKN U U3OJSATOPHI. 3aroJIHEeHUe
sHeprernueckux yposHeu. [Ipuanmmn [Taymnu.
20. CobcTBeHHast U MPUMECHAs TPOBOIUMOCTH MOJIYTIPOBOAHUKOB.
doTtoconpoTuBIiIeHHE. TENI0BU30PBI.
KoHTakTHBIC H TepMOdJIEKTPHYECKHE SIBJICHHS.
21. TepMO3JIEKTPOHHASI IMHUCCHS. DIEKTPOHHBIE JaMITbl. JIaMIoBbIe
BBIIIPSMUTEIN U YCHIINTENIN IEPEMEHHOTO TOKA.
22. DNeKTpOHHO-ITydeBasi TPyOKa U ee MPUMEHEHHE B COBPEMEHHOM
TEXHUKE.
23. KoHTaKTHAsI pa3HOCThH IMOTCHIIMATIOB. TEPMOAICKTPUICCKHUE SIBIICHUS.
Tepmonapa 1 TepMOdJIEMEHT. Y CTPOHCTBO M MIPUHLUT paboTHI p-N-
nepexoja. [lomynpoBogHUKOBbIE TPUOOPHI M UX HCIIOIH30BAHUE B
arpOTEXHUYECKUX UCCIECNOBAHUSAX.

JJIeKTPOMATHUTHBIE KOJICOAHHUS U BOJIHBL..
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24. TIporecchl nepegadn MeKTPOMarHUTHBIMH BOJIHAMH B OMO00BEKTaX U
WX MPUMEHEHNE B aBTOMATHU3UPOBAHHBIX TEXHOJIOTHS IPOU3BOJICTBA,
nepepaboTKH U XpaHEHUS CeTbCKOXO03SIMCTBEHHOHN MPOTYKIIHH.

25. dusnueckoe U OMOJIOTUYECKOE JEHCTBIE ONTHYECKUX U3TyUYeHU Ha
PaCTUTEIBHBIN U )KUBOTHBIN MUD.

«JIEeKTPUYECTBO U MATHETU3M»

26. DJIC 6arapen 12 B. Haubonbmras cuna Toka 5 A. Kakas HanOosnbinas
MOIIIHOCTh MOXET BBIACIUTHCS Ha MOJKIIOYEHHOM K O6aTapee pe3ucTope ¢
IIEPEMEHHBIM COIIPOTUBIIEHUEM JlamIouka U peocTar, COeIMHEHHbIE
MOCIIeI0BATEIbHO, MIPUCOEANHEHBI K HICTOYHHUKY Toka. Hampspkenue Ha
3axkuMmax gamnouku 40 B. Conpotusnenue peoctara 10 OM. BHemnss
nerns motpediser MomHocTh 120 BT, OnpenenuTs crily TOKa B TSN,

27. JIBa mapajuienbHbIX OECKOHEUHO JUIMHHBIX MTPOBOJIA, ITO KOTOPBIM TEKYT
B OJIHOM HampaBjeHuu Toku 60 A, pacmnosioxkeHbl Ha paccTosiHuil 10 cm
Ipyr oT apyra. OnpeneauTs UHIYKIUI0 MarHUTHOTO 1101l B TOUKE,
OTCTOSIIIEH OT OJIHOTO IPOBOJIHMKA HA PACCTOSIHUM 5 CM U OT IPYToro - Ha
paccrosiuu 12 cM.

28. Ilpu ar1eKTpoIi3e pacTBOpa CEPHON KHCIOTHI pACXOAYyETCsl MOITHOCTh P
= 37 B1. OnpenenuTs CONPOTUBIICHUE 3JEKTPOIUTA, eciu 3a Bpemst t = 50
MUH BbifesieTcss M = 0,3 T Bojgoposa.

29. A30T HOHM3HUPYETCSI PEHTTEHOBCKUMU Jiyuyamu, OnpenenuThb
IIPOBOJAMMOCTB a30Ta, €CJIM B KaKJJOM KyOMYECKOM CaHTHUMETpE Tasza
naxoautcs 107 map noHoB. I10ABMXHOCTD MONOKUTEIBLHBIX HOHOB PaBHA
1,27 , a orpunarensubix 1,81 cM 2/B c.

30. YeMy paBHO OTHOLIEHHE YUCIIa CBOOOHBIX MJIEKTPOHOB B €JIMHUIIE
o0bemMa y BUCMYTa U CypbMBbI, €CJIM IPU HarpEeBaHUU OJITHOTO U3 CIIAeB Ha
100 K Boznukaer tepmo-3C 0,011 B?

31. Cuna Toka B IIeTIH, COCTOSIICH U3 TePMOIIaphl U TalbBAHOMETPA
conpotusyieareM 80 OM paBHa 2 MKA npu pasHoctu craes 350 °K.
Onpenenuts CONPOTUBIICHNUE TEPMONIAphI, eciu €€ nocrosiHHas 47,9
MKB/K.

32. B nens nepemMeHHOro TOoKa HanpsbkeHueM 220 B u gacroroit 50 I'n
BKJIFOYEHBI 110CIIE10BATENbHO EMKOCTh 35,4 MK}, aKTUBHOE
conpotusienue 100 Om u unayktuBHocts 0,7 I'H. Haiitu cuiny Toka n
Na/IeHue HapspKeHUsl Ha EMKOCTH, OMUYECKOM COIIPOTHBIICHUH U
WHIYKTUBHOCTH.

OnTuka

BoJsiHoBasi U reoMeTpuYecKasi ONTHKA.

1. KopnyckynsipHas U BOJIHOBasi TEOPUU CBETA.

2. DnexkTpomarHuTHas Teopus cBera. [loHATHE 0 KBAHTOBOU TEOPHUH
cBeTa.

3. Kak hopmynupyroTcs ¥ 3aMHUCHIBAIOTCS 3aKOHBI OTPAXKEHUS U
MIPEIOMJICHHUS CBETA, MOJTHOE BHYTPEHHEE OTPaKEHHE.

4. TlpuGopsl reoMeTPUYECKON OMTUKH (JTMH3BL, JIYIIbI, 3epKaa,
MUKPOCKOI U T.J.)

5. ®otomerpus. Cuia cBeTa, CBETOBOM MOTOK, OCBEIICHHOCTb.
[Tornomenue creta. [lonsiTue o pu3nOTOrHIECKOM IEUCTBUU CBETA.
6. HartepdepeHuus cBeTa, yCIOBUS MOSBICHHS CTATUYECKON
nHTEep(HEepEeHIIMOHHON KapTHHBL. [[pOCBETIICHHE ONITHUKH.
HuTepdepomeTpsl, UX UCIIOIB30BaHHE.

7. Jmdpakuwms, mudpakius ot menu, nudpakiuonnas pemietka. [lonstue
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o rosorpagun. PeHTreHoBcKas audpaxiysi, peHTIeHOCTPYKTYPHBIN aHaIn3
U €ro NpuMeHeHue K ouonornueckum oobekram. [IpocTpancTBenHas
ctpykrypa JIHK u PHK. Pa3pemaromiasi cmocoOHOCTh ONTHYECKHIX
puOOpPOB.

8. EctecTBeHHbIi 1 MoNspU30BaHHBIN cBeT. [lomsapuszanus cBeta npu
OTpakeHUHU U IperomiieHuH. 3akoHsl Maitoca u bprocrepa.

9. Boiinoe nyuernpenomienue B kpuctaiax. [lomspouast. Ontuueckas
aKTUBHOCTb, CaXapOMETpHSs, UCIIOIb30BaHHE SIBJICHUS BpallleHUs
TUIOCKOCTH TOJIAPU3AIMH B MOJIEKYJISIPHOW OMOJIOTHH.

10. Iucniepcus cBera. CiocoObl HAOIOICHUS TUCTIEPCUU CBeTa. Teopus
nucnepcuu ceeta. HopManbHas 1 aHoMallbHas JUCIIEPCUH.

11. Iornomenue cera, 3akoH byrepa. CrieKTpbl IOTIOMIEHUS

12. Paccesinue cBeta. Paccesinue cBeta B atmocdepe. buopusnyeckue
SIBJIIGHUS TIPHU B3aUMOJICHICTBUH CBETa C BEIIECTBOM.

13. Yto Ha3BIBAOT a0COIOTHO YEPHBIM TelIoM. 3aKoHbI Kupxroda,
Credana-bonbiivana, Buna.

14. KBanTb! (POTOHBI) M UX XapaKTEPUCTUKHU. [ 'erosHepreTuka.
[Ipumenenue conneunoro uznyuyenus B AIIK.

15. B uem 3aki04aroTcs BHEIIHUN, BHYTpEeHHUH POTOI)PEKTHI.

16. Kak 3anuceiBaeTcs paBHeHHE DHHINTEWHA /7151 BHEITHETO
dotorddexra. PoTod1eMEHTH M POTOYMHOKHUTEIH, UX IPUMEHEHHE B
aBTOMATHKE U (POTOMETPUH.

17. Yro Bam u3BectHO 00 ucrnonb3oBanuu CBY-, UK- u Y ®-uznyuenuii B
texHonorusx AIIK mist nepepaboTku U XpaHeHuUs NUIIEBON IPOAYKIINH.
18. Ha y3kyto 1mienp najaeT HopMaJlbHO MOHOXPOMAaTHUECKHUIl CBET. YTOII
OTKJIOHEHHMS JTy4el, COOTBETCTBYIOLIIUX BTOPOM CBETJION NH(paKkinOHHON
nojioce, o= 1°. CKOJIbKMM JJIMHAM BOJIH MaJIal0IIEro CBeTa paBHA IIUPHUHA
mienu?

19. TudpaxiponHas pemerka coepkut 100 mMTpUXoB HA MM JUTMHBI.
Onpenenutsd JUIMHY BOJHBI MOHOXPOMATHYECKOI'O CBETA, MaJJal0IIero Ha
peleTKy HOpMalbHO, €CIIH YIoJI MEXIY ABYMSI MaKCUMyMaMHU IIEPBOTO
nopsika 8°. OnpenenuTs 00111ee YUCIIO TJIaBHBIX MAKCUMYMOB B
TU(PPaKIUOHHON KapTUHE.

20. Tlox kakuM yTIIOM JOJDKCH IMajaTh My9Y0K CBETa U3 BO3yXa Ha
MOBEPXHOCTh KUJKOCTHU, YTOOBI IIPU OTPAXKEHUHU OT JIHA CTEKIISTHHOTO
cocyna nl = 1,5, nanmosHeHHoro Booi N = 1,33, cBeT OBUI MOJHOCTHIO
MOJIAPU30BaH?

21. CKOTBKO SHEPTHH U3ITYYaeTCs B MPOCTPAHCTBO 3a 10 yacoB ¢ miomnam
naxoTHoi 3emin I ra, nmeromieit temnepatypy 27°C? Cuutarh o4By
YEPHBIM TEJIOM.

22. ®oton c >Heprueit 0,8* 10 I 611 paccess npu s3ddexte Komnrona
Ha cBOOOIHOM 3JieKTpoHe Ha yroi 180° . Onpenenutb KHHETUYECKYIO
SHEPTUIO IEKTPOHA OTIAYH.

23. KBanTsI cBeta ¢ sHeprueit 7,8%10-19 [ BRIPBIBAIOT (POTORIEKTPOHBI
13 Metanna ¢ paboroii Berxona 7,2 10-19 JIxx. Haiiti MakcuManbHBbIA
HMITYJIbC, IEpeIaBacMblii MOBEPXHOCTU METaJlJIa P BBUIETE 3JIEKTPOHA.

AToMHas pu3nKa

CTtpoenne aToma. JjieMeHTbl KBAHTOBOIl MEeXaHUKH.

1. Kak ¢opmynupyrorcs moctynarsl bopa. bopoBckas Teopus aroma
BOZIOPOJIa ¥ BOJJOPOTHOTIOJJOOHBIX HOHOB, €€ HEJOCTATKHU.

2. Kakue kBanTOBBIC uncia Bam uzBecTHBI? MHOTO2JIEKTPOHHBIE ATOMBI H
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[IEpUOANYECKUH 3aKOH MeHieneena.

3. Kakue Bupl BUbI palnoakTUBHOIO pacnaja u u3ityuyeHuil Bam
U3BECTHBI?

4. Kax ¢popmynupyercs 3aKOH paguoakTUBHOIO pacnajna. CTpoeHue
atroma. CTaOuIbHBIC M PaIHOAKTUBHBIC H30TOIIHI.

5. CoBpeMeHHbIE METO/Ibl PaJIMOXUMHH U PAAHOOHUOIOTUH.

6. Ilpupona Bo3neiicTBUA PagHOAKTUBHOTO U3TYUCHHUS HA KHUBBIE
opranusMsl. Kocmuueckuii oH u MyTaluu.

7. KBaHTOBBIE TeHEpaTOPHI (J1a3ephl), X UCIIOJIb30BAHUE, IEPCIIEKTUBBI
npuMeHeHus (cemuHap). buonornyeckoe neficTBue 1a3epHOro U3ITy4YEHUS.
8. Hyxnonsl. CtpoeHue saep, NpuUpoAa SIEPHBIX CHII, YCTOWYUBBIE U
HEYCTOWYMBBIE sJIPa.

9. MHckyccTBeHHasi paguOaKTUBHOCTh. JHEPIHs CBSI3U U JE(EKT MaCChI
aTOMHOIO sjipa. MexaHu3M sJepHbIX peakuuidl. Peaknuu aeneHus u
CUHTE3a.

10. Llennble snepHble peakUuu. TepMoOsJIepHbIE pPEAKUUU. ODHEeprus
Connua wu 3Be3n. Kocmuyeckue sydun. OjeMEHTapHbIE YacTHIIBI.
[IpumeneHue panoaKTUBHBIX U30TOIOB.

11. buonoruueckoe AEHCTBHE MOHU3UPYIOLIMX W3IY4YEHUH M 3alluTa OT
HUX.

12. cionb30BaHue AAepHON SHEPTUU. ATOMHAsI SHEPTUsl U OKpY Karowiast
cpena.

13. Uemy paBeH pamuyc OSTOH OpOWTHI, €CIIM HM3BECTCH OpPOWTAIbHBIN
MOMEHT 3JICKTpOHA?

14. Pa3znuina Mexy roJOBHBIMM JHUHUAMU cepuil Jlaiimana u banbmepa B
JUIMHAaX BOJIH B CIEKTpPE aToOMapHOro Bojaopoia paBHa 534,7 HM.
Onpenenuts 1o 3TUM JAAHHBIM NOCTOAHHYIO [1nanka

15. Ompenenuts (B AAMHAX  BOJH)  CIEKTpalbHbIE  JHAla30HBI,
npuHajuiexkamue cepusm Jlaiimana u bansmepa.

16. Yem oTimyaeTcsi o0 CTPOSHHIO SAPO JIETKOTO M30TOIA TEeNUs OT sIpa
CBEPXTSKEJIOr0 BOA0poaa (TpuTHs)?

17. HaiifTn mOCTOSIHHYIO pacmaaa pajus, €Cld ero MepHoJ| Moiypacnaja
T=1550ner.

18.Tlpn pacmage wu3otoma dochopa 15P2 wm3 sapa ero aroma
BbIOpachIBaeTCsl AJIEKTPOH M HelTpuHo. Hammcath siiepHylo peakuuio
pacnaga uzotomna Qocdopa u onpeaenuth uucia ANI u AN2 atomos,
pacrafamomuxcs 3a NpoMexxKyTku Bpemenn Ati= 10 aneit u Atz = 1 c.
ITepBoHavampHOE dmcio atoMoB N, = 1,9-10%°

19. Ckonbko 3HEpruM BBLAETSAETCA MpH OO0pa30BaHMM OJHOTO TpamMma
TeJIMsI U3 TPOTOHOB U HEUTPOHOB?

[IpuMepsl TECTOBBIX 3aJaaHU

N3YUYEHUE 3AKOHOB COYJIAPEHUMA TEJI.

Bapuanr 1

Kakoii ynap Ten Ha3piBaeTcs aOCOMIOTHO HeynpyruM? Y aap, Ipu KOTOPOM:
a) MPOUCXOIUT ynpyras aedpopMaius Tell,
0) MexaHWUYeCKasi YHEPTHUs Tell He MEPEXOANUT B JpyTHe

BHUJIbI DOHCPI'UH,

B) KHHCTHUYCCKAad SHCPrud TCJI IMOJHOCTBIO HIIM YaCTHYHO HNPCBpAIACTCSA BO BHYTPCHHIOIO

19




2. Kaxue 3ak0HBI BBITOIHSIOTCS pU aOCOIIOTHO HEYNIPYroM yaape?
a)3aKOH COXpaHEHUs UMILyJIbCa,

0)3aKOH COXpaHEHHUS SHEPTHH,

B)3akoHbl HbproTOHA.

3. Kakue ckopocTH UMEIOT Tejia ociie abCoMOTHO YIpyroro yaapa?
a) KaK ™ JIo yJaapa, 0) pa3HbIe, B) OJIMHAKOBHIC.
4. Kakas BesrurHa Ha3bIBACTCS UMITYJILCOM Tejia?

a) IPOU3BEJICHUE MACChI TeJla Ha CKOPOCTh, 0) IPOU3BEICHUE CUIIBI HA PAJIHYC,
B) MPOU3BEICHHE MACCHI HA YCKOPEHUE CBOOOIHOTO A ICHHUSI.

5. Kak u3MeHsITCS KhHEeTHYeCcKast SHEPTHs Tl TP a0COIIOTHO HEYIPyroM yaape?
a) He U3MEHSETCH, 0) Bo3pacraer, B) YMEHBIIIACTCH.
6. Ha uto pacxoayercst KuHeTUUYECKasi SHEPTUsl TN MPU a0COIIOTHO HEYIIPYTroM yaape?

a) ocTa€Tcs MOCTOSIHHOM JIJIs1 KaXJI0TO Tela,
0) MOJIHOCTHIO WJIM YaCTUIHO TIEPEXOUT BO BHYTPECHHIOO SHEPTHUIO TE,
B) CyMMapHasi KHHETHUECKast SHEPTHUsl Tell 0CTAETCs TOCTOSIHHOM.
7. Kaxkoit ynap Ha3zpiBaercs aOCOIIOTHO ynpyrum?
a) 1ocJie KOTOPOro Teja IBUKYTCS ¢ OJIMHAKOBOI CKOPOCTHIO,
0) Ipu KOTOPOM MEXaHWYeCKast YHEPTUs Tell He EPEXOANT B APYTHE BUIBI DHEPTUH,
B) MPU KOTOPOM HE BBIMOIHSIETCS 3aKOH COXPAHEHHSI HMITYJIbCA.
8. Kak m3meHsieTcsi CKOpOCTh Teja Ipu abCOOTHO YIIPYTOM yJape O  HETOABIKHYIO CTCHKY?
a) BETMYMHA CKOPOCTU HE U3MEHUTCS, a HAPaBJICHHE U3MEHHUTCS,
0) CKOpPOCTh BO3PACTET,
B) CKOPOCTh Oy/IeT paBHA HYIIIO.

OIMPEAEJIEHUE KOSOOUIMEHTA ITIOBEPXHOCTHOI'O HATSXKEHUA METO/0M
OTPBLIBA KOJIBLIA.

Bapwuanr 2.

1. Kak 3aBucut cpennee Bpems "ocemioro" CyIIeCTBOBAaHUS MOJIEKYJ (BpeMs pellakcaliuu) OT
Temneparypbl? C MOBBIIIEHUEM TEMIIEPATYPBI 3TO BpEMSI:

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

2. B uém npu4nHa NosBICHUS TIOBEPXHOCTHOTO HATSYKEHUSA ?

a) oOpazyeTcs IIIEHKA, OrPAaHUYUBAIOLIAS KUJKOCTh CHApPYXKH,

0) u3-3a HaNU4Ms TOBEPXHOCTHOW OHHEPIUU SKUIKOCTh OOHApYKMBAeT CTPEMIIEHHE K
COKpAILIEHHUIO,

B) TaKk KaK PAaCCTOSHUE MEXIy MOJIEKyJaMH B ITOBEPXHOCTHOM CJIO€ MEHbIE, YeM BHYTpPHU
KUJKOCTH.

3. Cuna noBEpXHOCTHOI'O HATSHKEHUSI HAIIpaBJICHA:

a) IO KacaTelIbHOM K MOBEPXHOCTH >KUAKOCTH, MEPHEHAUKYISIPHO K Yy4YacTKy KOHTypa, Ha
KOTOpBIN OHA IEUCTBYET,

0) mo KacaTeIpbHOW K IMOBEPXHOCTH, MOJ YoM 45° K y4yacTKy KOHTypa, Ha KOTOpbIM OHa
JIEUCTBYET,

B) noJ yriioM 90° K MOBEPXHOCTH KUAKOCTH.

4. Koo puuueHT noBepXHOCTHOTO HATSKEHUS YUCIIEHHO PABEH:

a) cuie, JAEWUCTBYIOUIEH Ha €IWHUIly JUIMHBI KOHTYpa, OTIPaHUYMBAIOILIErO TOBEPXHOCTh
KUAKOCTH,

0) custe, ICUCTBYIOIIEH Ha BCIO JUTMHY KOHTYpPa, OTPAHHYHUBAIOIIETO

MIOBEPXHOCTH KHUIKOCTH,

B) CBOOOTHOM PHEPTUH TOBEPXHOCTHOTO CJIOS KUJIKOCTH.

5. KoaduimeHT moBepXHOCTHOTO HATSKEHHS! )KUIAKOCTH 3aBHCHUT OT:

a) CWJI IOBEPXHOCTHOT'O HATSKEHUS;
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0) mpupoOAbl XKUAKOCTH, HAJIMYUSA NPUMECEH, YyCIOBHH, B KOTOPBIX KMJIKOCTb HaxoIuTcs (B
YaCTHOCTH, OT TEMIIEPATYPHI);
B) OT (DOPMBI U IUIOIIAAN IOBEPXHOCTH JKUIAKOCTH.
6. B xakux mpeaenax MOKET U3MEHSTHCS KPAaeBOW yrodl UIsl He CMaYMBAIOIIUX KHUJIKOCTEH?
a) ot 0° 1090°, 6) ot 00 7o 1800, B) ot 90° no 180°.
7. B Kakylo JKUIKOCTb, HUIMTYIO B IIUPOKUN COCY[, OINYIICH KallWJULIP, €CJIIM U3BECTHO, YTO
YPOBEHb KHJIKOCTH B HEM HUXKE, UeM B cocyne?
a) ropsuyto, 0) HE CMaYMBaIOUIYIO, B) OYEHb BSI3KYIO.
8. ITo xakoii (hopMyJie pacCUMTHIBAIOT JONOJHUTEIBHOE 1aBJICHNE BHYTPU MBUIBHOT'O ITy3bIpsi?
a) Ap =4a/R 06) Ap=2a/R B) Ap=4a/R
I'PAJYUPOBKA TEPMOIIAPHI 1 OTIPEJIEJIEHUE EFE YAEJIBHON TEPMOD/IC.
Bapuanr 5.
1. B 4em 3akiogaercst TepMO3IEKTpUUYECKHUE SABICHUS?

a) Bo3HMKHOBeHHME TepMmo-D/IC B 3aMKHYTOM ILieNM, COCTOSIIEH M3 JBYX Pa3HOPOIHBIX
METAaJUIOB, MECTa UX CJIOEB MOAJIEPKUBATh IIPU PA3HOH TeMIepaType;

0) BO3HUKHOBEHHUE TEPMOCOIIPOTUBIICHUS B POBOJHUKE;

B) BbLIEJICHHE HEKOTOPOIo KOJIMYECTBA TEIUIA B CBAasX MpPH MPOXOXKACHUU TOKA MO LENH,

COCTOSIIIEN U3 IBYX Pa3HOPOJHBIX METAJIJIOB.
2. Pabota BeIXOa 37I€KTPOHA - 3TO:

a) paboTa, KOTOPYIO COBEPILAIOT MIEKTPOHBI IIPU MIEPEXOJIE€ U3 BAJICHTHOM 30HBI B 30HY

POBOJUMOCTH;

0) paboTa, KOTOPYIO COBEPIAET FIEKTPOH MPHU MEPEXOIE C OJHOTO IHEPTETUUECKOTO YPOBHS

Ha JIpyrou,
B) HaWMEHbIIAs YHEPTHUsl, HEOOXOAMMAst IIEKTPOHY /IS €T0 yIAICHUS U3 METAJUT B BAaKyyM.
3. 3aBUCUT JIn paboTa BBIXOAA OT XUMHMUYECKOW MHPHUPOJBI METaula M COCTOSHHUS €ro
MOBEPXHOCTHU?

a) 3aBUCHUT OT 00OUX (PAKTOPOB;
0) 3aBUCHUT TOJBKO OT XUMHUYECKOW MPUPO/IbI METAIIIA;
B) 3aBUCHT TOJBKO OT COCTOSIHUS TOBEPXHOCTH.

4. Urto npexacrasisieT coboit Tepmonapa? Tepmonapa - 310:

a) COEIMHEHUS Pa3HOPOIHBIX MPOBOTHUKOB;

0) puoOp 111 MpeoOpa3oBaHMs TEIJIOBOM SHEPTHH,

B) 3aMKHYTas [eNb U3 ABYX Pa3HOPOIHBIX METAJLIOB.

S. Co3zfaeT 11 KOHTAKTHAsl pa3HOCTh MMOTEHIIMAJIOB JIEKTPUUYECKUN TOK?
a) CO3JIaeT ;

0) HE CO3/1aeT, T.K. MOTCHIMAIBI TOYEK, B KOTOPBIX HAXOIATCS DIIEKTPOHBI, CIOCOOHBI
MEHSTh CBO€ COCTOSTHUE, OJMHAKOBBI;

B) CO3JIAeT JIMIITh BTOPHYHYIO DIIEKTPOHHYIO IMHCCHIO.

6. Uem 00yciioBIeHa BHEIIHSS KOHTAKTHAS Pa3HOCTh MOTEHITUAIOB?

a) paznuuueM paboT BbIXOa CBOOOHBIX AIEKTPOHOB U3 METAILIA;

0) pa3HbIM 3HAUYE€HHUEM BHYTPEHHEH dHEPTuu;

B) nevictueM BHemrHend 2 /[C.

7. Ot yero 3aBucuT BenuuuHa Tepmo-2C Tepmomnaper?

a) OT TEMIIEPATypPhl U Pa3MEPOB TEPMOTIAPHI,

0) OT Pa3HOCTH TEMIIEpaTyp CJIOEB U OTHOILICHUS KOHIEHTPAILMU AJIEKTPOHOB B METallIaXx,
00pa3yommx TepMomnapy;

B) OT COMPOTUBJICHUS U TEMIIEPATYPBHI.

8. Uemy paBHa Tepmo-O3/IC B 3aMKHYTOM ILI€NU, COCTOSIIEH M3 HECKOJIBKUX METAJUIOB,
B3SITHIX IIPU OJIMHAKOBOW TeMIiiepaType?

a) CyMMe€ KOHTaKTHBIX Pa3HOCTEH MOTEHIIUAIOB BCEX CIIAeB;
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0) HYJTIO;

B) OECKOHEYHOCTH.

OINPEAEJIEHME KOHLIEHTPALIMM CAXAPA

B BOJIHOM PACTBOPE I1PU ITOMOLIU TTOJIAPUMETPA.

BapwuanT 1

1. Kakoe BemecTBo Ha3bIBACTCSI ONTUYECKH AKTUBHBIM?

a) crocoOHOE MOBOPAYMBATH INIOCKOCTD MOJISIPU3ALUY;

0) N30TPOITHOE BELIECTBO;

B) o0Jajjaroniee CBOMCTBOM JIBOMHOTO JTy4erpeOMIICHUSI.

2. Ecnu cBer momnsipu30oBaH 1Mo KPyry, TO KOHEI] BEKTOPa HANPSHKEHHOCTU IIEKTPUYECKOTO
OIS

a) KoseOJIeTcs B OJTHOM TIIOCKOCTH;

0) ONUCHIBAET OKPY)KHOCTH;

B) OIMCHIBAET AIJLIUIIC.

3. Kakoe u3 cootHomenuit coorBeTcTBYeT yrity bprocrepa? Cymma yrios:

a) najgeHus u otpaxenus pasHa 900;

0) manenust u npejaomiieHus paBaa 1800;

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

4. Kakue gakTopsl BIUSAIOT HA BEIMYUHY yAEIHHOTO BpAIICHUs JaHHOTO BellecTBa?

a) HUKaKue, 5TO BEIMYMHA TIOCTOSIHHAS;

0) KOHILIEHTpAaLlKMs PacTBOpa U JUIMHA CTOJ0A KUAKOCTH;

B) BIMSIIOT TEMIIEPATypa U JJIUHA BOJIHBI CBETA.

5. VIHTeHCHBHOCTh CBETa, MPOXOJAIIEr0 4epe3 MOJSPHU3aTOpP U aHAIU3aTop, OMPEIENIOT MO
dopmye: [ =10 cos2¢. Uto o3nagaet Benmmunna 10?

a) MHTEHCHBHOCTb CBETa, MAJAIOLIEr0 Ha AaHaJu3aTop, paBHas IOJOBHHE WHTEHCHUBHOCTH
€CTECTBEHHOTO CBETA;

0) THTEHCUBHOCTh €CTECTBEHHOT'O CBETA,

B) MHTEHCHBHOCTb CBETA, MA/IAIOIIETO Ha MOJIIPH3ATOP.

6. B onTuyeckn akTUBHBIX BELIECTBAX:

a) CKOPOCTH BOJITH, MOJISIPU30BAHHBIX IO MTPABOMY U JIEBOMY KPYTY, OIMHAKOBHI;

0) MOJIEKYJIbl CHMMETPUYHBI;

B) MOJICKYJIBI aCHMMETPHYHBI.

7. [Tnocko monsipu30BaHHBIN CBET MOXKHO HOJTYYHTh!

a) MPOIYCTUB €CTECTBEHHBIN CBET Uepe3 HUKOJIb;

0) mpu OTpaXEHUU CBETA OT TPAHUIIBI pa3zesa IByX JUAIEKTPUKOB, €CIH Yol MajeHus 0oJblie
peJeNbHOTO;

B) IIPH OTPAKEHUU CBETA, €CJIM YToJl MaJileHus paBeH yriy bprocrepa.

8. IlnockocTu momsipu3anuy OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTyUei, BXOSAIINX U3 OJTHOTO
KpHCTaa:

a) MapaJijieNIbHbI IpYT JIPYTY;

0) MepHeHIuKYISIPHBI IPYT IPYTY;

B) MEPICHINKYJISIPHBI TIABHOMY CEYEHHUIO KPHCTAIIA.

I[IpuMepsl BApUaHTOB WHAWBUAYAIbHBIX 3aJaHUN

Bapuanm unoueuoyanvrnozo 3adanus « Mexanuxay.
1.(1) CxopocTs Tena BeIpaxkaercs popmynoit V = 2.5+ 0.2t Hajitn nepememenue Tena uepes
20c nocne Hayuana ABUKECHUSI.
2. (15) Teno, 6GpomieHHOE BEpTUKAIBHO BBEPX, OBLIIO Ha BBICOTE 8,6 M JIBa pa3a ¢ MPOMEKYTKOM
BpeMeHu 3 c. Haiftu HauanbHyI0 CKOPOCTb.
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3. (49) lapuk Mmaccoit 300 T ymapuics 0 CTEHKY W OTCKOYMJI OT Hee. OmnpenenuTh UMITYJIbC,
MOJTyYEeHHBIN CTEHKOM, €CITU B MOCIICTHUI MOMEHT TIepe]] yIapoM IIapuK UMell CKOopocTh 10 m/c,
HarpasjeHHY0 1o yriioM 300 K TOBEPXHOCTH CTEHBI. Y 1ap aOCOIFOTHO YIIPYTHMA.

4. (31) Ha crone nexar yetbipe oquHaKoBbIX Opycka Maccoi 100 r xaxabiii. OHU CBS3aHbI APYT
¢ Ipyrom c¢ momoiisio HuTed. Ha mepBsiii Opycok nerictByer cuia 1 H, HampaBineHHas BAOJb
crona. OmnpenenuTs YCKOPEHHE, ¢ KOTOPBIM JBHXKYTCS OpYCKH, M CHIIy HATSDKECHHS HUTH.
Cunamu TpeHust MeX1y OpyCKaMy U IOBEPXHOCTBIO CTOJIA MPEeHEOpeyb.

5. (61) Teno maccoit 2 Kr ynano ¢ BBICOTH § M U yriayousock B cHer Ha 1,5 m. Onpenenutsb
CPEIHIOI0 CUJTYy COTIPOTHUBIICHUS CHETa.

6. (69) Monot Maccoii 5 Kr yaapsieT o HeOOJIBIIOMY KYCKY JKeJie3a, JIeKalleMy Ha HaKOBaJIbHE.
Macca nakoBainsHu 100 kr. Maccoit Kycka jkenesa npeHeOpeus. Y nap Heynpyruid. OnpeaenuTb
KIIJI ynapa Moio0Ta Ipu JaHHBIX yCIOBUSAX.

7.(91) Ha nunuHap, KOTOPBIA MOKET BPaIIaThCsi OKOJIO TOPU30HTAIBHOM OCH, HAMOTaHa HUTh, K
KOHIly KOTOPOW IpHUBSI3aH Ipy3uK. J[BUrasch paBHOYCKOPEHHO, Ipy3HK 3a 3 ¢ onycTuiics Ha 1,5
M. OnpenenuTs YyriioBoe YCKOPEHHUEe UIMHIIPA, €CIIU €ro Paauyc paBeH 4 cM.

8. (117) Teno maccoii 2 KT ¥ paguycoM 5 CM CKAaThIBAE€TCS C HAKJIIOHHOM IMJIOCKOCTH JJIMHOW 2 M
u yrioM HakioHa 300. OnpenenuTs ero MOMEHT MHEPLUU OTHOCUTEIBLHO OCH BPAIlEHUS, €CIU
CKOpOCTh B KOHIIE HAKJIIOHHOH II0CKOCTH 3,3 M/C.

X = 2sin (zt + 0.57z)

9. (126) Manenbkoe Teno coBeplIaeT KojieOaHus 4 . Haiitu ammuuryny,
nepuo, HaYalnbHyI0 a3y KojaeOaHuM, a TakKe MAaKCUMAIBbHYIO CKOPOCTh M YCKOpEHHUe Temna (X
JIaHO B CM, t B).

10. (148) I1mockas BojHA paclpOCTpaHIETCS BIOJb MPsMOK co ckopocThio 20 M/c. /[Be TouKw,
HaxoJsIIyecs Ha 3TOW NpsAMOM Ha paccTtossHMM 12 M m 15 M OT HcTOYHMKA KojeOaHuM,

KoneOmoTcs ¢ pasHocThio (a3 0,757 . Halitu 1iMHY BOJIHBI, HAalMCaTh YPABHEHHE BOIHBI U
HallTH cMelleHHe yKa3aHHbIX TOYEK B MOMEHT BpEeMEHH, paBHbIM 1,2 ¢, ecnu aMIumTyjaa
koneOanwmii 0,1 m.

Bapuanm unoueuoyanvrnozo 3adanus «Monexynapuas gusuxay.

1. (151) [Mox xakuM JaBieHHEM HAXOJIUTCS B OaJIJIOHE BOJIOPOJ, €Clii eMKOCTh OamioHa 10
JUTPOB, @ KHHETHUYECKask SHEPTUsl OCTYNaTEeIbHOTO JIBUKEHHUSI BCEX MOJIEKYJ BOJAOPOJa paBHA
7,5-10 Ox?

2.(161) IloacuuTaTh YUCIO MOJIEKYJ TEIHSL, COAEPIKALIUXCS:

a)Blr;
6) B | M3 npu HOpMaJbHBIX YCIOBUSX;
B) B 1 M3 npu gaBnenuu 1,5-105 Ila u remneparype 290 K.

3. (180) Kakum momkHO OBITH JaBJICHUE BO3AyXa Ha JIHE CKBOXHHBI TIIyOMHOU 8§ KM, €Cln
CUMTaTh, YTO Macca KHJIOMOJIA BO3yxa 29 KI/KMOJb, TeMIepaTypa Mo BCei BHICOTE MOCTOSHHAS
u paBHa 270C, a gaBieHUE BO3/yXa y MOBEPXHOCTH 3€MJIM PaBHO OJHOM atMochepe?

4. (198) TommmHa nepeBsHHOW cTeHBbl paBHa 12 cm. Kakoil momkHa OBITH TONIIKMHA
KUPIIMYHON CTEHBI, YTOOBI OHA 00JIajana TaKoW e TEIUIONPOBOIHOCTHIO, KaK U JepeBsHHAs?
Koadduuuent reronposoanoctu aepesa pasen 0,17 Br/m K, a kupnnga 0,69 Br/m-K.

5.(211) Opwmn xunomons raza uzobapuyecku HarpeBaetrcst ot 200C mo 6000C, mpu >TOM
ra3 noryomaer 1,2:107 Jx rterua. OnpeenuTb YUCIO CTENEHed CBOOOIBI MOJEKYN Trasa,
npupalieHne BHyTpEeHHEeN SHepruu rasa, paboTy rasa.

6. (227) B mununape nox nopurHeM Haxoautes 20 1 a3ota. ['a3 6bu1 Harper Ha 100 K npu
MOCTOSSHHOM J1aBiieHuu. Onpenenuth KOJWYECTBO TEIUIOThI, COOOIIEHHOW ra3y, paboty
paciIipeHysl U IpUpalieHNe BHYTPEHHEN YHEPT M.

7. (263) UneanwHbiii ra3 copepmaeT 1uki Kapro. Temmneparypa narpeBatens T1=500 K
xonoguneHuKka T2=300 K. Paborta n30TepMuUeckoro pacuimpeHusi rasza coctasiser 2 k/[x.
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Omnpenenure: 1) Tepmudeckuid KITJ[ mukia;2) KOAMYECTBO TEIUIOTHI, OTAAHHOE Ta30M IpH
M30TEPMUYECKOM CKATHH XOJIOAUIIBHUKY .

8. (250) TemmoBas mammHa paboraer mo nukiay Kapno. Temmeparypa HarpeBaTest
3270C. Onpenenuts KIIJ[ nukna u temneparypy XOJIOAMJIBHUKA TEIJIOBOW MAIlIMHBI, €CIU 3a
cyet 2 kJ[)K TErIoThI, MOJyYeHHON OT HarpeBaTels, MalnHa coBepinaeT padoty 400 JIxk.

9.(271) Apron maccoit 4 T 3aaumaetr oobeM 0,1 aM3 Moa AaBIIeHUEM 2,5 MIla.
HaiiTu Temnieparypy rasa, cuutasi €ro uJcajlbHbIM, pEaIbHbBIM.

10. (324) K cranbHOI NPOBOJIOKE AJIMHON 2 M U painycoM 3 MM nozselieH rpy3 B 200 kr.
Yemy paBHa paboTa pacTsHKEHUS TPOBOIOKH?

Bapuanm unousuoyanvroeo sadanus « neKkmpuiecmeo u MasHemu3m 4acmo 1».

1. Marematnueckuit MmasTHUK Maccoil 1 10-3 kr npezacrasisieT coOO MIAPHUK, MOABEIICHHBIN Ha
IIEJIKOBOM HUTH, AJIMHA KOTOPOM BENMKA IO CPAaBHEHUIO C pa3MepamH Iuapuka. Kak usmeHurcs
nepuoJl KoyuebaHusi MasiTHHKA, €Clii cooOmmB mapuky 3apsa 1,6-10-6 K, momectuts ero B
OJTHOPOJHOE 3JIEKTPUYECKOE I0JIe C HApsKeHHOCThIo 3-104 B/M, cuiioBble JIMHUM KOTOPOTO
HanpasiieHbl BBepx? Kakolf BenuM4MHBI JOKHA OBITH HAINPSDKEHHOCTb IO, YTOOBI IIAPHUK

T, =27 !
KoJiebaJIcs ¢ epruoioM 9 ?

31. Tpwu Toueunsix 3apsaa 3.10-6 Ki, 5.10-6 Kir u -6.10-6 Kt Haxoxsarcs B BepmmHax
TpeyroiabHuka co cropoHamu 0,3 M; 0,5 m u 0,6 m. Onpenenuts paboTy, KOTOPYIO HAIO
COBEpIINTh, 4YTOOBI pa3BeCTH OTHU 3apsibl Ha TaKOe pAcCTOSHHE, YTOOBI CHIIBI HX
B3aMMOJICHCTBHS MOXHO OBLJIO CUMTATh PABHBIM HYJIIO. 3apsibl HAXOASITCS B KEPOCHHE.

54. Haiitu cwiy TPUTSHDKCHHUS MEXKAY IUIACTHHAMHU TUIOCKOTO KOHIEHCATOpa, €CJM IUIOIIAh
Kaxaoi mmactuHel 4.104 MM 2, pacctosHMe Mexay HuUMH 10 MM, AMAIEKTpUYECKOU
MIPOHMIIAEMOCTBIO cpeibl 6. PacdyeT mpoBecTH ajisi ciydas, Korja KOHJEHCATOPY COOOIIEH 3apsil.
4.10-7Ku, mociie 4ero oH OTKIFOYEH OT HCTOYHHKA MOCTOSTHHOTO HAPSKEHUSI.
61. Omnpenenuth CcwIy TOKa B CONpOTHUBIEHUU R3 W HamnpspKeHWE Ha KOHIAX 3TOTO
conpotusiienus, ecnu E1=4B, E2=3B,

' ! ' R1=20m, R2=60M, R3=60m
R E3
91. OJIC 6arapeu 12 B. Haubonbmas cuna Toka 5 A. Kakas
HauOoJbIIass MOIIHOCTb MOXET  BBIACIUTHCS  Ha
MOJKITIOYEHHOM K Oarapee pe3ncTope ¢ NEepeMEHHBIM
COIIPOTHUBIIEHUEM.

110. Jlamnouka u peocTaT, COEIMHEHHBIE TTOCIIE0BATEIBHO, MPUCOEUHEHBI K HCTOYHHUKY TOKA.
Hampsokenne na 3axumax gamnouku 40 B. Conpotusnenue peocrara 10 Om. BHemHss nemns
notpebiser MouHocTh 120 BT. OnpenenuTs cuily ToKa B IIETH.

121. JIBa mapajuienbHBIX OECKOHEUHO JIMHHBIX NPOBOJA, MO KOTOPHIM TEKYT B OJHOM
HarpaBiaeHun Tokn 60 A, pacnosnoxkeHsl Ha pacctossHud 10 cm apyr or apyra. Onpenenuts
MHAYKIMIO MarHUTHOTO TOJISI B TOYKE, OTCTOSALIEH OT OJHOTO NPOBOJHUKA HA PACCTOSHUM 5 CM
Y OT JIPYTOTO - Ha paccTosiHuu 12 cm.

133. JKenesnslii cepaeunuk mHoi 50,2 cM ¢ BO3AYWIHBIM 3a30poM anuHoW 0,1 cM umeer
oOMoTKy u3 20 BuTKOB. Kakol TOK MOJKeH MpOoTeKaTh MO 3TOW 0OMOTKE, YTOOBI B 3a30pe
MOJIYYUTh UHAYKIMIO 1,2 To.

145.B cepeamHe OCHOBaHUS TOHKOTO JUTMHHOTO COJieHOM 1A (TOK 5 A, 9YMCJIO BUTKOB HA €IUHUILY
mmnbl 200 1/cM) momenieHa ManeHbKas pamka, cocrosiias u3 100 BuTkoB riomanpio 1em2.
Kakoe KOnMM4YecTBO HJIEKTpHUYECTBA MPOWJET YEpe3 paMKy, €CIM €€ IIEPEHECTH B LEHTP
conenonsia ConpoTuBieHne paMku 5 Om.
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170. IUKIOTPOH MpeIHaA3HAYECH JI1 YCKOPEHUS POTOHOB 10 SHEPTUH 8-10-15 JIx.
KakoB nomxeH ObITh pajinyc AyaHTOB IIUKJIOTPOHA, €CIM WHAYKLUS MAarHUTHOTO MOJIsl paBHa 1
Tn? KakoBa HauMeHbIlIasi TPOAOIKUTEILHOCTh OJHOTO IUKJIA pabOThl 3TOTO YCKOPHUTEs, €Cln
HayajbHas 3HEPIusl IPOTOKOB Majla, a aMIUIMTyAa HaIpsDKeHHs Mexay ayaHtamu 16-103 B?
(BMHSTHUEM 3aBUCUMOCTH Mp OT V IPeHEOpeYb ).

Bapuanm unousuoyanvroeo sadanus « neKkmpuiecmeo u MazHemu3m 4acmo 2.

181. Ilpu »snexTposnn3e pacTBOpa CEPHOM KHUCIOTHI pacxoayercss MomHocTh P = 37 Br.
Onpenenutb CONMPOTUBIICHUE BJIEKTPOJUTA, €ciu 3a Bpems t = 50 muH Boigensercs m = 0,3 1
BOJIOpOAA.

209 . KakoBa KOHIIEHTpallKsl OJHOBAJECHTHBIX HOHOB B BO3JlyXe, €CJIU IPU HANPSHKEHHOCTH I10JIs
34 B/m nnotHOCTH TOKa 2 MKA/M2 . [ToBHKHOCTH HOHOB

U+=1,38-10-4m2 /(c B), U-=1,91 -10 - 4 m2 /(c B).

212. CKONBKO 3JEKTPOHOB €KECEKYyHJHO BBLJIETAET M3 KaToJa 3JEKTPOHHOH Jamibl, €Ciu
aHOOHBIN TOK 1 MA?

225. A30T MOHU3UPYETCSI PEHTT€HOBCKUMHU JTydamu, OnpenenuTs NpoBOJIUMOCTb a30Ta, €CIU B
KaX/I0M KyOudeckoM caHTuMeTpe Ta3a Haxogutrcs 107 map wuoHoB. IloaBmxHOoCTh
MOJIOKHUTEIHHBIX HOHOB paBHa 1,27 , a orpunarensheix 1,81 cm 2/B c.

231. Yemy paBHO OTHOIIEHHE YHcia CBOOOIHBIX AJIEKTPOHOB B €IMHHUIE 00BbEMa y BUCMYyTa U
CYypbMBI, €CJId NpU HarpeBaHuu oxHoro u3 crnaes Ha 100 K Bozaukaer tepmo-2/IC 0,011 B?
236. OmnpenenuTh KOHIEHTPALUIO CBOOOAHBIX 3JEKTPOHOB B MOIYIPOBOJHUKOBOH IUIACTHHKE,
ecnu moctosiHHas Xouia pasaa 1,9 -10 -7 m/Kin.

260. Cuna ToKa B LIeNH, COCTOSIIEH U3 TepMonapbl U rajibBaHOMeTpa conpotuBieHueMm 80 Om
paBHa 2 MKA npu pasHoctu cnaeB 350 OK. Onpenenuts conpoTHBIEHHUE TEPMOIIAPHI, €Clid €€
nocrossHHas 47,9 MmxB/K.

270. KonebarenbHbIif KOHTYP COCTOUT M3 BO3IYIIHOTO KOHAEHCATOPA C TUIoaapio mactu 100
cM 2 u KaTymku uHIykTuBHOCTU 10 —5 I'H. Ilepuon snexTpudeckux xonedanuil B koutype 10 —
7 cex. OnpenenuTh pacCTOSHUE MEKY IJIaCTUHAMU KOHAEHCATOpPA.

289. B unens nepemeHHoro Toka HampspkeHueM 220 B u uacroroit 50 ['m BritOYeHBI
nocineaoBarenbHo EMKOCTh 35,4 Mk, akTBHOE conpotuiieHue 100 Om u nnaykTHBHOCTH 0,7
I'n. Haiiti cwiy Toka W TMajieHHe HANpsDKEHUS Ha EMKOCTH, OMHYECKOM CONPOTUBJICHUU U
WHTYKTUBHOCTH.

315. PrytHo-kBapueBas namna [IPK-2 nogkmrouaercs Kk HCTOYHUKY NEPEMEHHOIO HampsHKEHUs
¢ gacrotoit 50I'1 yepe3 mpoccens, pabodee HampspkeHue Ha kotopom 180 B, a sddexruBHas
cuna Toka 4 A. OnpenenuTh akTUBHOE CONPOTHUBIIEHUE JIPOCCEINS, €CIM €ro MHIYKTHMBHOCTH
0,1Tn.

Bapuanm unousuodyanvnozo 3adanun «Onmukay.

1. (2) Manpumk, s ¢ MOCTa, ONpEeNn, 4To rryorHa peku 2 M. KakoBa uctuHHas rioyOuHa
peku?

2. (26) IlnockoBelnykyias JUH3a MOJ0XKEHA HA CTEKJIIHHYIO IJIACTHUHKY, IPUYEM MEXAY JIMH30M
U TUTACTUHKOW HET KoHTakTa. /lnamerpsl Sro u 1570 TemHbIX Kojen HproToHa, HaOm01aeMbIX B
OTPa)XEHHOM CBe€Te, COOTBETCTBEHHO paBHbl 0,7 m 1,7 mm. OnpenenuTe paanyc KpUBU3HBI
JIMH3BI, €CJIM CUCTEMA OCBEIIAETCS CBETOM C JUIMHOM BOJHBI 581 HM.

3. (50) Ha y3kyro menp magaeT HOPMAJIBHO MOHOXPOMATHYECKHM CBET. YTOJ OTKJIOHCHHS
JTy4el, COOTBETCTBYIOIIUX BTOPOH CBETIION Au(ppakiMOHHOM nojoce, ¢= 1°. CKOJIBKUM JAJTUHAM
BOJIH AJIal0IIET0 CBETa paBHA LIMPUHA IeTn?

4. (68) qudpakunonnas pemerka coaepxuT 100 mrpuxoB Ha MM JUIMHBL. OnpenenuTs JUIMHY
BOJIHBI MOHOXPOMAaTHUYECKOTO CBETA, MaJaoLIer0 Ha PEUIETKY HOPMAJIbHO, €CIM YTOJl MEXIY
JBYMsI MAKCHMyMaMHU TIE€pBOro nopsiaka 8°. OnpeaenuTs o0Iee Yuciao INIaBHBIX MAaKCUMYMOB B
Iu(paKIMOHHON KapTHHE.
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5. (74) Ilox kakuM yTII0M JOJDKEH MaaaTh MyYO0K CBETA M3 BO3/yXa Ha TTOBEPXHOCTh JKUIKOCTH,
4TOOBI TPH OTPAKEHUH OT JHA CTEKJITHHOTO COCYyla
nl = 1,5, HanmomHeHHOTO BOAOM N = 1,33, cBET OBLT MOJHOCTHIO MOJISIPU30BAH?
6. (96) CKOJIbKO HEPrUU U3ITyHaeTCsl B IPOCTpaHCTBO 3a 10 4yacoB ¢ mom@aan maxoTHON 3eMIIn
I ra, umeromeit remneparypy 27°C? Cuutath NOYBY YEPHBIM TEJIOM.
7. (121) ®oron ¢ sueprueii 0,8*%10 -13 [ Obu1 paccess npu 3¢ dekre Komnrona Ha cBO60AHOM
aneKkTpoHe Ha yroia 180° . Onpenenutb KHHETHYECKYIO YHEPTHIO JIEKTPOHA OTJAUH.
8. (145) Ksants! cBeta ¢ sneprueit 7,8*%10-19 [ BbIppIBatOT (POTODIEKTPOHBI U3 METalIa C
paboroit Beixoma 7,2 10-19 Jx. Haiitu MakcuManbHBIN UMIYJIbC, TIEPEIaBacMblidi TTOBEPXHOCTH
MeTaJljia [Py BbUIETE 3JIEKTPOHA.
Bapuanm unoueudyanvnozo 3adanua «Amomnasn gusukar.
(171) Yemy paBen no teopun bopa opOUTambHBIE MOMEHT 3JEKTPOHA, JBMXKYIIErocs mo 2 i
opbute aroma Bojopona? Uemy paBeH paaudyc 3TOM OpOUTHI, €clid M3BECTEH OpOUTATbHBIN
MOMEHT 3JIEKTpOHA?
(187) Pa3zHuna Mexay rojoBHbIMU JUHUSAMH cepuil JlaliMana u banbmepa B JIMHAaX BOJH B
CIIEKTpe aTOMapHOro Bojopojaa paBHa 534,7 uM. OnpenenuTs MO 3TUM JAHHBIM MOCTOSHHYIO
Ilmanka.
3. (196) Onpenenuth (B IJIMHAX BOJH) CHEKTPAIbHBIC AUANA30HBI, MPUHAJICKAIINE CEPUIM
Jlaitmana u banemepa.
4. (224) Ompenenuts MHY BoiHbI Ko - JIMHMM XapakTepUCTUYECKOTO PEHTI€HOBCKOIO
CIEKTpa, MOJIYy4aeMoro, a PEHTTeHOBCKON TpyOke ¢ monubaeHoBbIM (40Mo) aHTHUKATOIOM.
MO’KHO JI IOJTyYUTh 3TY JIMHUIO CIIEKTPa, [10/1aB Ha PEHTI€HOBCKYIO TPYOKY HalpsyKeHUE
4*103 B?
5. (241) Yem otnuyaeTcsi 1O CTPOCHUIO PO JIETKOTO M30TOMA TeHs OT SiAPa CBEPXTSIKEIOTO
Bojiopofa (Tputusi)?
6. (254) Haittu mocTosiHHYIO pacmnaja pajusi, €Ciiu ero nepuoj noiaypacmnana T=1550mer.
7. (273) Ilpu pacnane nzotona ¢ocdopa 15P32 u3 sapa ero aroma BeIOpacHIBaeTCs 3JIEKTPOH U
HeuTpuHo. Hamucars snepHyro peakiuio pacnana uzotomna Gochopa u onpenenuts yucia AN1
n AN2 aToMOB, pacnajaroluxcs 3a NPOMEXyTKH BpemeHun Atl= 10 gueit u At2 = 1 c.
[TepBonauansHoOE "nciao atromoB No = 1,9-1019
8. (289) CkoybKO SHEpIruu BbIIENSIETCS IPU 00pa30BaHUU OJTHOTO IpaMMa TejHst U3 IPOTOHOB U
HEHUTPOHOB?

B nomHOM o0beMe MHIUBHAyalbHBIE 3a/laHUS TPEJCTaBIEHbl B METOJIUYECKOIl
JUTepaType:
1. ®usuueckue OCHOBBI MeXaHUKH. MonekynspHas ¢usuka. UHIUBUIyadbHBIC 3alaHUS IS
CTYJI€HTOB TEXHOJOTMYECKOro (haKkyiabTeTa U (aKyIbTeTa MEXaHU3AlUN CEIbCKOTO XO35HCTBA.
2. DJeKTpUYecTBO U MarHeTusMm. VHIMBUAyanbHBIE 3afaHusl MO (U3HKE IS WHKEHEPHBIX
(bakynbTEeTOB.
3. Ontuka. AtoMHas u sjepHas ¢(usuka. COOpHMK 3ajad JUIsl CaMOCTOSITENILHOW pabOThI
CTYJIEHTOB.

7.3 Bonipocs! 1J1 IPOMEKYTOYHOM ATTeCTANNH
Bonpoch! k 3a4ery : Mexanuka u MoJsekyaspHas ¢pusuka (1 cemecrp)

1. Kunemaruka BpamiaTeJbHOTO ABMKEHUS. YTJIOBOW IyTh, YIJIOBas CKOPOCTh, YTJIOBOE
yckopenue. Ilepuon. CBsi3p MeXy JIMHEHHBIM U YIJIOBBIMU BeIM4YMHAMU. DOpMyIIbI ITyTH U
CKOPOCTH NPU PaBHONEPEMEHHOM JIBUKEHUH TOUYKH IO OKPYKHOCTH.

2. OCHOBHBIE 3aKOHBl JWHAMHUKU. VIMIOyIbC CHIIBI, HMMIYJIbC Tela. 3aKOH COXpaHEHUs
VMITYJIbCA.

3. Cunsl B npupone. Cuna tsoxkectu. Bec tena.Cuna tpenus. Cumnsl ynpyrocti. [ledopmanus
tena. 3akoH ['yka. Cuiibl, I€MCTBYIONIME TPU BpallaTEIbHOM JIBUKEHUH.
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10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

20.

21.
22.

Pabora, MomHocTh, 3Heprus  Eaununel uzmepenus. Kunetnueckas M moTeHIMalbHAs
SHEpPruM. 3aKOH COXPAaHEHUS SHEPTUH.

VY nap mapoB. YOpyruii 1 Heynpyrui yaapsl.

JluHamuKa BpalaTesIbHOTO IBUKEHUS.

Kunematuka rapmonunyeckoro kosneOanHusi. CMelleHHe, CKOPOCTb, YCKOpPEHHE IIpu
KoJIeOaTeIbHOM JBIDKEHUH. J[MHAMKKa KOIe0aTeIbHOrO JBMKCHHUS. Y paBHEHHE CBOOOTHBIX
Kosie0aHui.

Konebanuss maremMaTHueckoro W (U3WYECKOTO MAasATHUKA.DHEPrus TapMOHMYECKHX
Kosie0aHui.

3aryxaomue koneOanus. JuddepeHnmanbHoe ypaBHEHHE 3aTyXalolIMX —KOJICOAHMIA.
Koaddunument 3aryxanusa. AMminutyaa, Yactora u nepuoi, JorapuhMudecKuii JeKpeMeHT
3aTyXaHMsl.

Boinyknennsle  kojeOaHusi. YpaBHEHHME  BBIHYXKIEHHBIX  KojieOaHUN. AMIUIUTYHa
BBIHY’KJICHHBIX KOJICOaHUH, €€ 3aBUCHMOCTb OT YaCTOTHI BEIHYK/IAIOIIEH CHiTbl. Pe3onaHc.
3aKOHBI HJICATHHOTO Ta3a. YpaBHEHHE COCTOSHUS HAeaJbHOro Traza (ypaBHEHHE
MenneneeBa- Knaneiipona).OCHOBHOE  ypaBHEHHE  KHUHETHYECKOM  TEOPHUH  Ta3oB.
AOCOIOTHBIN HYJIb TEMIEPATYPHI.

Cpenssisi KMHETHYECKasi SHEPrusi IMOCTYNATEJIbHOTO IBMXKEHMSI MoJieKys rasza. CkopocTu
MOJIEKYJI Ta3a. 3aKOH pacHpeeleHust MOJIEKYJI TI0 CKOPOCTAM (pacmpesenenne Makcsenna).
I'a3 B mone Tshxectu. bapomerpudeckas ¢popmyia.

3aKOH H3MEHEHMs KOHLEHTPALlUM MOJIEKYJ] C BBICOTOM. 3aBUCHUMOCTH paclpElEICHUs
MOJIEKYJI 10 BBICOTE OT MacChl MOJIEKYJI M TeMIiepaTypsl rasa. Pacnipenenenue bonpimana.
CronkHoBeHue Mosekya. CpenHsis AauHa cBOOOIHOrO Ipodera MoJjieKyJs1. 3aBUCUMOCTb €€ OT
JIaBJICHUsSI U Temneparypbl. Bakyym.

VYpaBHEHMs IepeHoca B ra3ax.

[lepBoe Hauano TepmoaumHamuKku. CTeneHH CBOOOJbI MOJIEKYN raza. BHYTpeHHSs 3Heprus
uaeanbHOro raza. Pabota, coBepiiaemasi ra3oM Mpu €ro paciiupeHud. @u3ndeckuii CMbICI
YHUBEPCAJIbHOW Tra30BOM MNOCTOSHHOW. TernoéMKOCTh HAEaIbHOrO Ta3a. 3aBUCUMOCTD
TEIUIOEMKOCTH OT TEMIIEPATYPBHI.

Kpyrossie npoueccsr. KIIJI nuxima. [ukn Kapso.

OOparumMble U HeoOpaTuMble Mpolecchl. TepMoaAMHAMHUYECKash BEPOSITHOCTb COCTOSHUS
cuctembl. OHTponusi. Bropoe Hauano TepMoAMHAMMKM M €ro CTaTUCTUYECKUH CMBICIH.
M3MeHeHne SHTPONMHU TP U30IIpoLeccax.

PeanbHbie raspl. MexMonekyasspHOe B3auMoAeucTBUE. YpaBHeHHME Ban — nep Baainbca.
N3oTepMsbl peanbHOro rasa. Kpurnueckoe cocTosiHue BEIIECTBA.

CpoiictBa xuakocted. IloBepxHocTHOE  HaTsbkeHue  KuAKocTd. JlaBieHue 1o
VCKPHUBJICHHON INOBEPXHOCTBIO JKUJIKOCTH. fIBIeHME KanWUIApHOCTH. BplcoTa momHsATusA
KUAKOCTHU MO KAWLy .

HcnapeHne )XUIKOCTH. Y JeNbHAs TEIUIOTa UCIIAPEHUS. 3aBUCUMOCTD €€ OT TEMIIEPATYPHI.
TennoBble 1 MEXaHUYECKHE CBOMCTBA TBEPBIX TEI.

Bonpochkl Kk 3a4eTy : DJeKTPHUYECTBO M MarHeTH3M (2 cemecTp)

B3aumopeiicTBue anekTpUUecKUX 3apsAnoB. 3akoH KynoHa. DnekTpocTaTHdeckoe IoJie.
HanpspkeHHOCTh TOJIST TOYEHHOrO 3apsija, W CUCTEMbl TOYEYHBIX 3apsiaoB. EQWHMIIBI
M3MEPEHHUSI HAIIPS)KEHHOCTH.

[Torok BekTOpa HAMPSHKEHHOCTH BJIEKTpOCTaTHYECKOro moja. Teopema [aycca u eé
MIPUMEHEHHUE K PACUETY AJIEKTPUUECKUX IOJIEH.

PabGoTa »ayekTpocTaTHYecKOro Mmojs Mo mepeMenieHuto 3apsaa.lloTeHnuanbHas 3HeEprus
3apsga B JJIEKTpocTaTHyecKoMm Tone. [loreHuman. EauMHWLBI HW3MEpEHHs IOTEHLUHAIIA.
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[lorenunan monsg TodeyHoro 3apsiga. PaGota 1o  mepemenieHuio  3apsiga B
AJIEKTPOCTATUYECKOM I10JIE.

[Tonsipu3anuss HENMOJSIPHBIX U MOJISIPHBIX JIUAJIEKTPUKOB B 3JIEKTPUUYECKOM Tmojie. Bekrtop
NOJIApU3aLUU. DJIEKTPUYECKOE I0J€ B AMDJIEKTpHUKE. J(M3neKTpuueckas MNPOHHULIAEMOCTD.
HarnpsikeHHOCTh M MOTEHLHUAIT AJIEKTPOCTATUYECKOIO OIS B INDIIEKTPUKE.

DJIEeKTPOEMKOCTD TIPOBOJIHUKOB. EJMHUIIEI H3MEPEHHS SIEKTPOEMKOCTH. EMKOCTD MIIOCKOTO
KOHJIEHCAaTOpa.JHEPrus 3apsyKEHHOI0 IPOBOJHMKA U KOHJAeHcaTopa. llnoTtHocTe s3HEprum
AJIEKTPOCTATUYECKOTO MO0JIsA. DIEKTPUUECKOE M0JI€ KaK BUJ MAaTEPHH.

[ToCTOSIHHBIN 3JEKTPUYECKUNA TOK, €r0 XapaKTEPUCTUKU. Y CJIOBHUS CYIIECTBOBAHMUS TOKAa B
MPOBOJIHUKE. DJEKTpoABMKYyIas cwia. Hanpspkenwe. 3akoH Oma ajig yyacTKa LU U
noytHOH 1enu. 3akoH Oma B nuddepennmansHoit popme. 3akon [[xoyns — Jlenna. Pabora
MOIIIHOCTb 3JIEKTPUUECKOr0 TOKA. EIMHUIBI UX U3MEPEHUS.

[locnenoBarenpbHOE M MapajuIeNIbHOE COECIWHEHHE IPOBOJHUKOB. PacyeT pa3BeTBIEHHBIX
anekTpuyeckux neneid. [Ipasuna Kupxroda.

MaruutHoe 1oie TOKAa. XapaKTepUCTUKM MATrHUTHOTO IIOJIA: MAarHUTHAas WHIAYKUUA U
HaIpPsDKEHHOCTh 1oJsl. M300pakeHre MarHUTHOrO IOJIE C MOMOILBIO JIMHUA MarHUTHOU
MHOYKUUU. [I0TOK MarHUTHOW MHITYKLIHH.

3akoH buo-Casapa — Jlannaca. Ero npuMeHneHue kK pacueTy MarHUTHBIX MOJIEH.

Cuna, nedcTBylollass Ha TMPOBOJHUK C TOKOM B MarHUTHOM Ione (cuia Amrepa).
B3aumonelictBue mnapamienbHbix TokoB. Cuia, JeiicTByromias Ha 3apsii, ABMKYLIMICS B
marautHoe none (cuna Jlopenua). Panuyc u nmepuoa obpaieHus 3apsyKeHHON YacTHUIbI B
MarHuTHoM noje. Pabora no nepemenieHuIo NpoBOAHUKA C TOKOM B MArHUTHOM IIOJIE.
MarnutHble cBOMcTBa BewlecTBa JluamarHuTHble BewiecTBa. llapamarHuTHBIE BeLIECTBA.
®eppomarneTuku. HamarnmumBanue »xeie3a B MarHUTHOM mnoJie. ['mcrepesuc. Ilpupona
beppomarseTusma.

OnexktpoMarHuTHass uWHAyKuusa. [lpaBuno JleHma pans  ompeneseHus  HampaBJICHUS
UHAYKIMOHHOro Toka. Bemmumna OJIC wunaykunmu. Mexanusm Bo3HHKHOBeHHs OJIC
WHIYKIUW B MPOBOJIHUKE JIBIKYIIMMCS B MArHUTHOM TI0JIE€ M B HEMOJABMYKHOM TIPOBO/ISIIEM
KOHTYpE.

SBnenne camounaykuuu. DC camouHaykuuu. MHIYKTMBHOCTH KOHTYpa M COJICHOWJA.
Eannuna uHayKTUBHOCTH — ['eéHpu. DHeprusi MarHUTHOrO MOJiA. DKCTPATOKU 3aMbIKaHUS U
pa3mbikanus. Bzanmuas unnykuus. Toxku @yko. Tpanchopmatop.

Pabora BbIXO#a 3nmekTpoHa W3 MeTamna. TepmoanekTpogHas smuccus. [lpuHnun paboTsl,
XapaKTepUCTUKU M NPUMEHEHHE AJIEKTPOHHBIX JlaMI. BTopuuHas 3JI€eKTpOHHAsE SMUCCHS.
@DOTORIEKTPOHHBIE YMHOKUTEH.

KonTakt 1ByX pa3HOpOJHBIX MeTauloB. KOHTakTHass pa3HOCTb  MOTEHIIMAJIOB.
TepmonnexkTpoaBrxkymas cuia. Tepmomnapa, €€ rpagynpoBKa U IPUMEHEHHE.

[TonsiTie O KBaHTOBOM TEOPUU MPOBOAMMOCTH. JIEKTPOINPOBOAHOCTH METAIJIOB,
MOJIyIPOBOIHUKOB U IUAJIEKTPUKOB C TOUKH 3PEHUS 30HHOU TEOPHUH.

CobcTBeHHas U pUMECHAas MPOBOJUMOCTD MOJTYIPOBOAHUKOB. OOpa3oBaHUE 3aIIUPAIOILIETO
ClIOS B MECTE€ KOHTAaKTa JBYX IIOJIyIPOBOJAHMKOB pa3jIMYHOTO THIA IPOBOJAUMOCTH.
[TorynpoBOIHUKOBBIN HOJ, €r0 XapaKTEPUCTUKH W HCIOJIb30BAHHUE JJISi BBIIPSIMIICHUS
NIEPEMEHHOT0 TOKa. TpaH3ucrop.

DJIEKTPUYECKUN TOK B pacTBOpPaX AJIEKTPOIUTOB. CTeNeHb aucconuanuu. 3akoH Oma s
pacTBOpPOB  DJIEKTPOJUTOB. OJjekTponu3. 3akoHbl Papanes. OmpeneneHue 3apsaa
OJIHOBAJICHTHOTO MOHA.

[TomyyeHne mNEpEMEHHOIO TOKa M €ro XapakTepUCTHKH. OMHYECKOE CONPOTUBIICHHE,
KOHJIEHCATOp U KaTyIIKa HHAYKTUBHOCTH B LIEMH IEPEMEHHOIO TOKA.
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3akon Oma 19 TIOCIIeIOBATEIHLHOM IIenu MepeMeHHoro Toka. Casur (a3 Mexay TOKOM U
HaHpH)KeHI/ICM. ﬂBJICHI/Ie pesoHcha B I1ICIIN nepeMeHHoro TOKa. MOH_[HOCTB B IICIIN
nepeMeHHOTo Toka. KoahGUuueHT MOITHOCTH, ITyTH €ro MOBBIIICHHUS.

Bomnpoce! k 3xk3ameny: OnTuka u aromHas ¢puszuka (3 cemectp)

IIpupona ceera. KBaHTOBO-BOIHOBOM nyanu3M. IlIkana 31€KTpOMarHuTHBIX BOJIH.
I'eomerpuueckast ontuka. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKH (IIPSIMOJIMHEHHOTrO
pacnpoCTpaHEHHs CBETA, HE3aBUCUMOCTH CBETOBBIX IIyUKOB, OTPa)KEHUS U IPEIOMIICHUS
cBeta). [lonHOE BHyTpeHHEE OTpaXKEHHE, €ro MPAKTUYECKOE IPUMEHEHUE.

Tonkue nuH3bl. OCHOBHBIE IOHATHS (TJIaBHAsL ONITUYECKAs OCh, ONITUYECKUN LEHTP JIMH3BI,
dokyc, pokycHoe paccrosiHue). BeiBoa popmyiibl muH3bl. OnTHdeckas Cuila JIMH3bI.
[Toctpoenne nzoOpaxkeHus npeamera B iuH3ax. HenocraTku nmuH3 (chepuueckas u
Xpomarudeckasi abepparusi, aCTUTMaTu3M).

dortometpusi. OCHOBHBIE (POTOMETPUUECKHE XaPAKTEPUCTUKH (CBETOBOW MOTOK, CHJIA CBETA,
OCBELICHHOCTD, SIPKOCTb). EMUHUIIBI H3MEPEHUS ATUX BEJIHUYUH.

HnTepdepenius ceeta. KorepentHbie BosiHbl. CIOCOOBI MOTYYEHHS] KOTEPEHTHBIX BOJIH

( Mmeron KOura, Ounpusma u Ouzepkana Openens).

Wutepdepenius cBera. Y clioBre MakCUMyMa 1 MUHUMyMa uHTepdepenunu. Pacuer
UHTEPPEPEHIIMOHHON KapTUHBI OT IBYX UCTOYHUKOB.

Wutepdepentys cBeta B TOHKHX IUIeHKaX. MIHTepdepeHInOHHbBIE KapTUHBI B OTPAKEHHOM H
npoxozsiieM ceere. [1o10ckl paBHOTO HAaKJIOHA, ITOJIOCHl paBHOW TOJMIMHBL. [[pakTHueckoe
NpUMEHEHHE UHTEPPEPEHIINN CBETA.

Nntepdepennus cBera. Konbua Hetotona. BeiBog popmyiisl i paguycoB CBETIIBIX U
TEMHBIX KOJIELl B OTPAXKEHHOM U IPOXOJSIIEM CBETE.

Judpakuus ceera. YcnoBue HabmoaeHus qudpakiun ceera. [Ipunnun Itoiirenca-dpenens.
OObsicHeHue ABJICHUs TUPPAKIIUK HA OCHOBE 3TOTO MIPUHITHUIIA.

Hudpakuus Openens. Audpakius Ha KpyrioMm orBepcTuu. Metos 300 Openerns.
Hudpaxus Opaynrodepa. Judpakuns Ha ogHON 1ienu. Y CI0BUS MaKCUMyMaM U
MUHUMYMa.

JudpaxknuonHas pemerka. /udpakuus Ha penieTrke. Y ci1o0BUS MakCUMyMaM U MUHUMYyMa
U1 AM(PPaKIIMOHHON PEIIETKH.

Hudpakmus Ha mpocTpaHCTBEeHHOM pemeTke. Dopmyna Bynbda — bperros.

Pazpemaroast ciocOOHOCTh ONTUYECKHX TPUOOPOB.

[Tonspuzanus ceera. EcrecTBeHHBIN U NOISApU30BaHHbIN cBeT. CrIOCOOBI MOJTy4YeHUs
NOJIIPU30BaHHOTO cBeTa. [[pakTnueckoe NpUMEHEHNE SABJICHUS NOISPU3ALNH.
ITonsipuszanus cBera. VI3MeHEeHNE HHTEHCUBHOCTHU CBETA IIPU IIPOXOKICHNUN Yepe3
noJisipu3aTop. 3akoH Mamoca. [lonspusanus cBeta mpu OTpaKEHUH OT AUIIEKTPUKA. 3aKOH
bprocrepa.

JIBoitHoe nyuenpenomienne. CBOWCTBa OOBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JIyUeH.
ITpu3zma Huxosst, €€ yCTpOHCTBO M IPUHIUN IEUCTBUS.

SIBieHue BpalleHUs III0CKOCTH Nojspu3anui. ONTHYECKH aKTUBHBIE BEIIECTBA. YTOJI
ITOBOPOTA IVIOCKOCTH MOJISIPU3ALMHU IIPU MPOXOKAEHUHU CBETA Yepe3 TBEPIbIE BELIECTBA,
pactBOpbl. IIpakTHueckoe npuMeHeHue.

Hucnepcus ceera. HopmanibHast 1 aHOMasbHas JUCIIEPCUsL. DIEKTPOHHAS TEOPHUs
JUCIIEPCUMU.

ITornomenue cBera. 3akoH byrepa. Paccesnue cBera. 3akoH Panes.

TemioBoe U3JIy4eHNE U €T0 XapaKTEPUCTUKU: CIEKTPAJIbHAs U MHTErpajbHas
UCITyCKaTeNbHasl CIOCOOHOCTB, MOTJIouaTenbHas cliocooHocTh. [lonaTue abcontoTHo
YEpHOI'o TeJa.
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41.
42.

TennoBoe n3mydeHue. 3akoHsl TeroBoro m3nyuenus: Kupxroda, Credana-bonpimana,
Bumna.
Tennosoe uznydenue. ®opmyna Panes-Jxunca. YiaerpaduoneroBas katactpoda. Dopmyna
[Tnanka. Onrtuyeckass TMPOMETPUSL.
®dotorpdexr. Buemnnii u BHyTpeHHu hoToddPdekt. 3akonbl portodrddekra. YpaBHeHUe
Onnmreitna. OObsicHeHne 3aKk0HOB (oTo3(h(heKkTa Ha OCHOBE KBAHTOBOW TEOPUHU CBETA.
dotoadpdexrt. [IpakTnueckoe npumeHenue horoddpdexra. oTodeMEHTHI (BaKyyMHBIH,
ra30HANOIHEHHBIN, BEHTUIBHBIN), JOTOCOMPOTUBIICHUE, UX YCTPOUCTBO U MPUHIIMIT
IEUCTBUSL.
KBanTtoBbie cBoiicTBa BemecTBa. @OTOH. DHEPrHsi, UMITYJIbC U Macca (hoToHa. J[aBneHune
CBeTa.
KBanTtoBeie cBolicTBa BemecTBa. Jddext Komnrona.
KopmnyckynsipHo-BOJIHOBOM ayaiiu3M CBOMCTB BemiecTBa. [ unoresa ae bpoitns.
CooTHomenus HeonpeaeneHHoctel I eiizendepra.
BonnoBas ¢ynkuus, e€ Gpusudeckuii cMbici. BpeMeHHOE U cTallnOHapHOE YPaBHEHUS
[Ipénunrepa.
ATOM BOJIOpO/Ia B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uncia (TJ1aBHOE, OpOUTATBHOE,
MarHMTHOE, CIIMHOBOE), NX (u3HYecKuii cMbIci. CIIEKTp aToMa BOAOPO/Ia.
Ctpoenue atoma. Mogenu atoma Tomcona u Pesepdopna. JIuneiuarsiit ciekTp u
3aKOHOMEPHOCTH B CIIEKTPE U3IYUYEHHs aTOMa BOJIOPO/a.
Teopus bopa. [Toctynatel. OnbiTel @panka u ['epua. ATom Bogopoaa no bopy (paaunyc
OpOUTHI, OJIHASI SHEPTUs JIEKTPOHA B aTOME, YHEPrUs KBaHTA, IOCTOsIHHAsA Pundepra).
PentrenoBckue TpyOku. TOpMO3HOE pEHTI€HOBCKOE M3TydeHHE. PEHTTeHOBCKHE CIIEKTPHI.
KopoTkoBosiHOBas rpaHuIia TOPMO3HOT'O PEHTI€HOBCKOI'O CIIEKTpa. XapaKTepUCTHUYECKOE
PEHTTEHOBCKOE U3JIy4eHHE. 3akoH Mo3ziu.
Ctpoenue aToMHOTO sipa. Jledext macc. DHeprus CBs3u, yJeNbHAasi SHEPTUs CBA3H.
CriocoObI MosTy4eHus sIepPHOM IHEPTIHH.
Mopnenu atomHoOro s1pa (KaneiabHasi, o0oio4yedHas). Anepusie cunbl. MIx cBoiicTsa.
EctecTtBeHHas paninoakTuBHOCTh. COCTaB paJuO0aKTUBHOTO U3ITydeHus: o,B,y-myan. hx
CBOMCTBA.
PannoaktuBHBIN pacnaj. 3aKkoH paAHoaKTUBHOTO pacmaza (BeiBon). [lepuoa momypacmnana,
AKTUBHOCTh PaJJMOAKTUBHOIO JIEMEHTA.
HckyccTBeHHas paInOaKTUBHOCTb. SIAepHbIe peakiuu. TUIBI SIEPHBIX PEaKIIUiA.
Peakuus nenenus sapa. Llennas peakuus.
Peakuus cuntesa. [Ipobnema ympaBiseMbIX TEPMOSIEPHBIX PEAKIUH.
DneMeHTapHbIe YaCTULIbl. XapaKTePUCTHUKA U KJIAaCCU(PUKALINS FIEMEHTAapPHBIX YaCTHII.
3aKOHBI COXPAaHEHUS IEKTPUUYECKOTO, JISNTOHHOTO M 0apMOHHOTO 3aps10B (IPUBECTH
npumepsl). KBapku
8. YueOHO-MeTOoaAM4YecKOe W MHPOPMAIIMOHHOE olOecriedyeHHe IMCIUIIIUHBI

(MoayJin)

a) OCHOBHasI JIMTEPATypa

Kann, Koncrantun bopucouu. Kypc o6mieit puszuku [I1eKTpoHHBIN pecypc] : yueOHoe
nocobue / K. b. Kans. - Dnekrpon.nan. - M. : KYPC : Undpa-M, 2022. - 360 c. - Buemnss
ccblika: http://znanium.com/catalog/document?1d=393848
HMemuauenko, Baagumup UBanosuu. Ousnka [ DneKTpoHHBIH pecypc] : yuebnuk / B. U.
Hemumuenko, U. B. JlemuaekHo. - 6-¢ u3., nepepad. u JI01. - DJICKTPOH.IaH. - M. :
Nudpa-M, 2021. - 581 c. - (Beicuiee oOpa3oBanue - bakanaBpuar). - BHemHss cebuika:
http://znanium.com/catalog/document?id=380106
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3. Huxepos, Buktop AjnekceeBu4. ®usuka 1j1s By30B: MexaHnWKa ¥ MOJIEKYJIsIpHAs (pU3HKa
[DnexTpoHHBIH pecypc] : yaeOHuk / B. A. Hukepos. - DnektpoH. aaH. - M. : JlamkoB u K,
2019 - 136 c. - Buemnss cebuika: http://znanium.com/go.php?id=1093242

0) 10MOJIHUTEIbHASA JINTepaTypa

1. CageabeB, Urops Baagumuposuu. Kypc dusuku: yuebHOE mocodue a1 By30B:
B 3 tomax / U. B. CaBenbeB. - U3a. 9-e, crep. - CII6. [u ap.] : Jlans, 2022.— Towm 1 : MexaHuka.
MonekynspHas usuka. - 356 c.

2. Cageanes, Urops Biaaaumuposuy. Kypc ¢usuku: yuebHOe mocobue ams
By30B: B 3 Tomax / U. B. CaBenbeB. - U3n. 7-e, crep. - CII6. [u np.] : Jlanp, 2022.— Tom 2 :
OnexrpuuectBo. Konebanus u Bonuel. Bonnosas onrtuka. - 468 c.

3. CaseabeB, Urops BaagumupoBuu. Kypc ¢usuku: yaeOHoe mocodue s
By30B: B 3 Tomax / W. B. CasenbeB. - Uzn. 7-e, crep. - CII6. [u ap.] : Jlans, 2019.— Tom 3
KBanroBass ontuka. AtomnHas ¢usuka. @usuka tBepjoro Tena. PuszMka aTOMHOTO fAlIpa U
aJIeMEeHTapHbIX YacTuil. - 308 c.

4. CaseabeB, Urops BiaanmmupoBuy. COOpHHUK BOMPOCOB U 3ajJay MO OOIIen
¢usuke : yued. mocobue st By3oB/ M. B. Casenbes . - 3. 10-¢, crep. - CII06. : Jlans, 2022. -
292 c.

S. TpopumoBa, Taucus HNBanoBHa. COOpHHK 3amad MO Kypcy (QU3HMKHA C
pemieHusMu : yueb. mocob. mias crya. By3os / T. U. Tpodumosa, 3. I'. IlaBnoBa. - Uza. 7-e,
crepeoturl. - M. : Beicmias mkona, 2006. - 589, [3] c.

6. Tpodumona, Tancus UBanoBna. Kypc ¢usuku: yued. mnoc. g  CTyA.
yupexaeHuii Beiciiero oopasosanus / T. W. Tpodumosa. - 24-e usn., crep. - M. : Akanemus,
2020. - 560, [2] c.

1. BoJabkenuureiin, Bajsentuna CepreeBHa. COOpHUK 3a/au 1Mo o0IIEMY Kypcy
bu3uku : Uit cTya. TexHudeckux By3oB / B. C. Bonbkenmrein . - 4-usn., crep. - CIIO. :
Kuawmxasiii Mup, 2008 - 328 c. - (Crenpanucr)

8. YeproB, Anexcanap I'eoprueBmd. 3agaunHuk no ¢usuke : [yueO. moc. s

BTy30B] / A. T'. UeptoB, A. A. BopoOreB. - 13x. 8-e, nepepad. u gom. - M. : duzmaraut, 2009. -
640 c.

9. Tpopumona, Taucus NBanoBna. duszuka : y4yeOHHMK : JJIs CTyA. BY30B TIO
TeXHW4Y. Hanpasi. noarot. / T. WM. Tpodumosa. - 2-e usza., nepepad. u pom. - M. : Akagemus,
2013. - 344, [2] c. - (Beicmee npodeccrnonanbrOe oOpa3opanue.) (bakaraBpuar)

r) mnporpamMmHoe odecneuyenne u UHTepHeT-pecypcsl.

JInneHsnoHHoenporpaMMHoeodecreyeHue:

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

BT.4. OT€YE€CTBCHHOEC

Astra Linux Special Edition PYCB 10015-01 sepcuwu 1.6.

1C:Ilpeanpusitue 8. Kondurypauus, 1C: bByxrantepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIICKoncynbrantllnroc

KasperskyEndpointSecurity mus 6ustneca CtangapTHBIN

CB0001HO pacnpocTpaHsieMoe JULEH3HOHHOE NIPOrPAMMHOe o0ecrneveHmne:
OpenOffice
LibreOffice
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7-Zip

Adobe Acrobat Reader
GoogleChrome

B T.4. OTCYECCTBCHHOC
Sunexc.bpaysep

NudopmaunoHHble CIPAaBOYHbIE CHCTEMbI

— EnuHoe oKkHO J1ocTyna K 00pa3oBaTelbHbIM PECYypcaM— PEXXKUM J0CTyMa:
http://window.edu.ru/

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

— Unrepdakc - LleHTp pacKpbITHs KOPIIOPaTUBHON HH(POpMAIUK (CepBep PacKpPBITUS
uH(opMaImmn) — pexuM jgoctymna: https://www.e-disclosure.ru/

—  Hadopmanmonno-npaBoBoii  mopran [APAHT.RU —  pexum  gocryna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs crpaBoyHas cucteMa «CenbXo3TexHuKa» (Web-Bepcus) - pexum
noctyi: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bl JaAHHBIX

— Hayunas snextponnas 6ubnmoreka eLIBRARY.RU- pexum gocryma: http://elibrary.ru

— Haykomerpuueckas 0a3a maHHBIX SCOPUS: 6a3a MaHHBIX pedepaToB W LUTHPOBAHUS—
pexkum pocryma:https://www.scopus.com/customer/profile/display.uri

— Od¢uupnanbhelii cadT PenepanbHON CIIyKObl TOCYAAPCTBEHHOM CTaTUCTUKH— PEXKUM
noctyna: https://rosstat.gov.ru/ (OTKpbITHIH AOCTYIT)

— Poccuiickas Axanemus Hayk, OTKpBITBIH JIOCTYH K Hay4HbIM J>XKypHajaM — PEXHUM
nocrtymna: http://www.ras.ru(OTKpsITBI ZOCTYII)

— Odunmanbaplii callT MUHHUCTEPCTBA CENBCKOTO XO03siiicTBa Poccuiickoit denepanun —
pexum nocrymna:http://mex.ru/ (OTkpeIThIi JOCTYIT)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI:

— DnekTpoHHbI OubOmuoTteunslii karamor Web UWPBUC - pexum pocryma:
https://molochnoe.ru/cqi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— DOBC JIAHD — pexum goctyna: https://e.lanbook.com/

— OBC Znanium.com — pexxum goctymna: https://new.znanium.com/

— DBC IOPAUT — pekum noctyna: https://urait.ru/

— OBC POLPRED.COM: http://www.polpred.com/

— DJIeKTpOHHas oubmmoTexa W3AaTeNIbCKOTO LIEHTpa «AKanemus»:
https://www.academia-moscow.ru/elibrary/(kxomnexius CI1O)

— OBC ®I'bOY BO Bosnoroackas TMXA — pexxum goctyna: https://molochnoe.ru/ebs/

9. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCIUIIUHbI

VYueOnast ayautopust 1237 nansg mpoBeieHUs JTa0OpaTOPHBIX paboT. MexaHukKa Hu
MoJieKyJisipHas pu3uka. OCHOBHOE 000OpYAOBaHUE W HATJISITHBIC TTOCOOUS: TpUOOMETpP, MAITHHUK
O0epbOeka, MaTeMaTUYEeCKU U (PU3NYECKUN MasTHUKH, TPY>KUHHBI MasTHUK, YCTAaHOBKA JIJIS
A3YYEHUSA 3aKOHOB YIPYroro W HEYIPYroro yraapa Teji, YCTaHOBKA JUIS HU3YYEHUA YIPYTUX
nedopmaruii, ycranoBka s omnpenenenuss Cp/Cy, Hacoc, yCTaHOBKa JJisl OMpeeNieHus
BA3KOCTH KUAKOCTH MeTogoM CTOKca, BUCKO3UMETPBI, YCTAHOBKA JJIsi OINpeAeseHUs
KOB(b(bI/II_[I/IeHTa MMOBCPXHOCTHOI'O  HATSDKCHUA  MCETOAOM  OTpbIBa KOJibLda, CCKYHIOMCp,
HITAHTECHIIUPKYJIb, MUKPOMETP, JINHEHKH, TEPMOMETPHI.
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VYuebnas aymutopust 1229 nns mpoBeneHHs J1a0OpaTOPHBIX palbOT. DIIEKTPUUECTBO H
marHeTu3M. OCHOBHOE 000pYI0OBaHHE U HArJISIHBIE TOCOOMS: yCTaHOBKA JUIS N3YYEHUS 3aKOHOB
Kupxroga, (peoctar, amnepMerpsl, BOJbTMETPBI, CONPOTHBIICHUS, BBIIPIMUTEIND), YCTAaHOBKA
JUI TIPOBEPKH 3aKOHOB IIEPEMEHHOTO TOKa (amIepMmerp, BOJBTMETP, PEOCTAThl, KaTYIIKH
UHAYKTUBHOCTH,  KOHJIEHCATOPbI,  BBIIPSMHUTENb, IEPEMEHHOr0  TOKa),  TepMolapa,
MHUKPOAMIIEPMETP, AJIEKTPOIUIMTKA, TEPMOMETPBI, Mara3uH CONPOTHUBICHHUN, YCTaHOBKA IS
UCCIIEIOBaHMsI 3aBUCUMOCTH COINPOTUBIICHUS POBOJAHUKA U MOJIYIIPOBOAHUKA OT TEMIIEPATYPHI,
JNIEKTPOIUINTKA,  MyJbTUMeTp BP-11, ycranoBka juii  M3y4eHuss p-n  mepexoza
(MUIIIMAMIIEPMETpPBI, BOJBTMETP, PEOCTaT, BhIIpsAMUTENs B-4-12 ocumsmiorpad 31eKTpOHHBIN
y4eOHbIi), yCTAaHOBKAa [UIS CHATHS XapaKTePUCTUK TPAH3UCTOpA, YCTAHOBKA MJIsi CHATHA
XapaKTePUCTUK TPEXIIEKTPOJHON JaMIlbl, OCHMJUIOrpad, YCTaHOBKA Ui ONpeAETIeHUs
TOPU30HTAJILHON COCTABIISAIONICH MHAYKIUN MAarHUTHOTO NOJIsl 3eMITu (TaHTeH-0yccoub, peocTart,
K104, BeIpsiMuTeb B C-4-12. 9 ammepmertp).

VYuebnas ayautopus 1236 mns mpoBeneHus: inabopatopHbix pabor. OnTuka. ATOMHas
¢u3uka. OcHOBHOE 000py/NOBaHME U HarJAAHbIE 1TOCOOUs: YCTaHOBKA Ul M3y4eHUs] paboThbl
(OTORIEMEHTOB ~ NMPUMEHSEMBIX B  HpOMBINUICHHOH 3nekrponuke (Crenny DOC-5 );
YHHMBEpCalbHBIH MOHOXpoMaTop YM-2; ycraHoBKa [uid ModydeHus kojien HbproToHa;
cnektpomerp Cd-46; ycraHoBKa sl ONpeAENiCeHUs JJIMHBI CBETOBOM BOJIHBI (TOHHOMETD,
JU(PaKLMOHHAS pelleTKa); YCTAaHOBKA JUIsl CHATHS XapaKTePUCTUK (OTOIIEMEHTA; ONTUYECKUNA
nupometp OIIIINP-17; caxapumerp CY-4; pedpaxromerp NPD-22.

VYuebnas ayauropust 1234 ni1st mpoBeieHUs 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOI0 THUIIA
(IpaKTUYeCKHe 3aHATHS); TPYNIIOBBIX U HHIAMBHUYATBHBIX KOHCYJIBTAIMI; TEKYIIETO KOHTPOJIS U
IPOMEXKYTOUHOH arTectaiuu. OCHOBHOE 000pYy/JOBaHUE: FKPaH AJIsl TpOeKTopa | HIT., IPOeKTop -
1 mrT., KOMIbIOTEP B KOMILJIEKTE - | 1IT.

VYuebnas ayauropust 1225 ni1st mpoBeieHUs 3aHATHH JEKIIMOHHOTO U CEMUHAPCKOI0 THUIIA
(IpaKTHYeCKHe 3aHSTHS); TPYIIIOBBIX U HHIMBHYATBHBIX KOHCYJIBTAIMI; TEKYIIETO KOHTPOJIS U
IpOMEXyTOUHOH arTectaiuu. OcHOBHOE 000py/JOBaHUE: SKPaH AJIsl MpoeKTopa | HIT., MpoeKTop -
| T., KOMIBIOTEP B KOMIUIEKTE - | IIT.

OBECIHHEYEHHUE OBPA30BAHMUSA JJ14 JIUL C OB3

s obecnieueHust oOpa30BaHUs MHBAJIUAOB U JIMI C OTPAHUYCHHBIMU BO3MOKHOCTSAMHU
3JI0POBBSI peaTU3aIHsl TUCIUTUTMHBIMOXKET OCYIIECTBISATHCS B 3IalITAPOBAHHOM BH/IE, UCXO/S U3
WH/IMBUYAIbHBIX MCUXOPHU3NUECKUX OCOOCHHOCTEH U MO JIMYHOMY 3asBJICHUIO 00ydarolerocs,
B YaCTH CO3/IaHUS CIIEHUAIBHBIX YCIOBHH.

B cnenmanbHble ycIoBHS MOTYT BXOAMTBH: HPEAOCTABICHHE OTICIBHOW ayIUTOPHUH,
HEOOXOIMMBIX TEXHUYECKUX CPEICTB, MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIET0 HEOOXOIUMYIO
TEXHUYECKYIO0 OMOILb, BBIOOP (POPMBI NMPETOCTaBICHUS UHCTPYKIMU IO MOPSAJIKY MPOBEICHUS
TEKYIIETO KOHTPOJII W TPOMEKYTOYHOW AaTTeCTallid, WCIOIb30BaHUE CIEIHaIbHBIX
TEXHUYECKUX CPEJICTB, IPEIOCTABICHUE MTepephIBa JIs IpUeMa MUIIH, JIEKapCTB U JIp.

Jlnist Il ¢ OrpaHWYEHHBIMH BO3MOXHOCTSIMH 3I0POBBSI MTPEIYCMOTPEHA OpTaHHM3aIHs
KOHCYJIBTAIIMH C MCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromUXcs U3
YHCJIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) mpenocraBnstoTcs
B (hopMax, aJanTHPOBaHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

JUist Ta1 ¢ HapyIIEHUSIMH 3pEHHSL:

— B rieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

Jlnist Iu1 ¢ HapyIIEeHUs MU ClTyXa:

— B Ie4aTHoi (opme,

— B (popMe 2IIEKTPOHHOI' O TIOKYMEHTA.
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JIJIst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B mieyaTHoM hopme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.
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10. l'[epeqem, KOMHeTeHHHﬁ, ITallbl, MOKA3aTE/IN U KPUTEPUHN OLICHUBAHUS

®usuka (15.03.02 - TexHonoru4yeckne MalMHbI U 000pya0BaHKe, NTPoGuib CepBHC H TEXHHYECKAS IKCILNIYATANMS NPOMBIILICHHOT0 000py10BaHuUs)

Llem) JUCHUITIINHBI

(bOpMI/IpOBaHI/Ie HpeZ[CTaBHeHHfI, HOHS[TPII7[, 3HAHUM O (l)yHZ[aMeHTaJ'ILHLIX 3aKOHaX KJIACCUYECKOH U COBpeMeHHOﬁ (1)I/I3I/IKI/I 1 HaBbIKOB ITPUMCHCHUS B
HpO(l)eCCI/IOHaHLHOﬁ JACATCIbHOCTU (1)1/[3I/I‘~ICCKI/IX METOI0B H3MepeHHﬁ n PICCJ'ICZ[OBaHPIﬁ, HCO6XOZ[I/IMI>IX JJIA U3YyUYCHUSA CMEKHBIX TUCHUIUINH, OJIA
IMPOJAOJLKCHUSA 06pa30BaHI/IH.

33[[3‘11/1 JUCHUITIINHBI

2. PasButne mormaeckoro MuIILICHHS.

1. HSy‘IeHI/Ie OCHOBHBIX 3dKOHOB MCXaHUKH, TCPMOANHAMUKHU, DJICKTPOMArHeTU3Ma, OITUKHU,
3ajaady.

3. Osnasnenue MeToaMu TaGOPATOPHBIX HCCIIETIOBAHUIA.

5. I[eMOHCTpaL[I/Iﬂ CBs3U pa3/icjioB (1)I/ISI/IKI/I C IPAKTUYCCKUMU 3aJa49aMU.
6. Pa3Burne YMCHUS MCIIOJIB30BATh 3aKOHBI (I)I/ISI/IKI/I JJI pCIICHUA TPHUKJIAAHBIX 3a1a4 U TPaMOTHO MHTCPIIPCTUPOBATH MX PE3YJIbTATHI.

aTOMHOI (I)I/ISI/IKI/I 1 OCBOCHUC MCTOJ0B PCHICHUA

4. Bripa60oTka yMeHHi M HABBIKOB 10 NPUMEHEHHUIO 3aKOHOB (DM3UKH, HEOOXOIUMBIX 1Sl BHIOGPAHHOMN CTICIMATLHOCTH U V1Sl IPUMEHEHHS IOy YeHHBIX
3HAHUK B MHXCHEPHOU NPAKTUKE.

B mporecce 0cBOCHHUS TaHHON AUCIUIUINHEL CTYICHT (DOPMHUPYET M JEMOHCTPHPYET CIIEAYIOIIHE

KoMmnerenmnun dopma
[Tnanupyemsble pe3yabTaTsl 00ydeHUS Texnonornn .
OLIEHOYHOTO Crynenu ypoBHEil 0CBOCHUSI KOMITCTEHIINT
Wnpexe DopMyIHpOBKa (MHIUKATOPBI TOCTHXKEHUST KOMIIETCHITHN) (dhopMupoBaHus cpeicTRa
O6uenpodeccrnoHaIbHbIE KOMITIETEHITUU
OIIK-1 Crocoben NJ-1 onk-1 3HaeT OCHOBHBIEC IOHATHUSA U Jlextu 3amaun ams Hu:xe noporosoro (HeyaoBJ1eTBOPHUTENbHBIIH)
MIPUMEHSTh OCHOBHBIE 3aKOHBI (PU3UKH. camocTosaTensHoro | TpeOyemble 3HaHUS, YMEHUS U BIaJICHUS HE
ecrectBeHHOHayuyHble | WJI-2 ork-1 YMeeT Ucroib30BaTh JlaGopaTopHble pabOTHI | peIIeHH c(OpMHUPOBAHBI.
1 OOIIEMH)XEHEPHBIE | CTaTUCTUYECKHI anmapar U TeXHUIECKUe IMoporosvlii (Y10BJI€TBOPUTEILHBII)
3HAHMSI, METOJIbI | CpPEICTBa s 00pabOTKU Pemenue 3amau CobecenoBanue 3HaeTr  OCHOBHbIE  (U3MYECKUE  SIBICHUS;
MaTEeMaTHYECKOTO HKCIIEPUMEHTAIBHBIX TaHHBIX, 3aKOHBI (dyHAaMeHTabHbIE TIOHATHUS, 3aKOHBI M TEOPUH
aHaIM3a n | QU3MKM I PEeTyIUpPOBaHUS, TectupoBanne OTuer o KJIACCHUUYECKOI U COBPEMEHHOH (hU3UKH;
MOJIETTUPOBAHUS B | YNpaBlIEHUS U COBEPLIEHCTBOBAHUS nabopaTopHOH IpoaBuHYTHIN (X0POLI0)
npodeccrnoHabHOM TEXHOJIOTHYECKUX MPOILIECCOB pabore YMeeT BBIACTATH KOHKPETHOE (PU3HUECKOE
JIeSITeIbHOCTH IMPUMEHHUTENEHO K BEIOpaHHON coJiepXKaHue B NMPHUKIIAAHBIX 3a/1a4ax Oy ryniei
CHEINAIBbHOCTH, TPAMOTHO Tecr JIeSITeIbHOCTH , 00padaThIBATH
WHTEPIIPETUPOBATH ITOTYICHHbIE Pedepar 9KCIIEPUMEHTAIbHBIE JaHHBIE, TPAMOTHO

PE3YIBTATHI
WJI-3 onk-1 Bmazgeer crmocoOHOCTEIO
MPOBOAMTD aHAIH3 PE3YIbTATOB
00pabOTKM CTATUCTUIECKUX JAHHBIX U
dhopMyIHpoBaTh Ha €r0 OCHOBE

MHTEPIPETUPOBATD MOJTYUYEHHBIE PE3yJIbTATHI |
Brpicokuii (0TJIMYHO)

BaapneeT, ciocoOHOCTBIO IPOBOIUTE AHAIIN3
pe3yJbTaToOB 00pabOTKH CTATUCTUIECCKUX
JIaHHBIX ¥ GOPMYIHPOBATh HA €T0 OCHOBE




MPaKTUYECKU 3HAYUMbBIC BBIBOJIBI
nja-4 OIIK-1 Brnaneer HaBBIKAMU
IUTAHUPOBAHHS CaMOCTOSITCIIBHOW pPabOThHI

i METOJaMHU 1a00paTOPHBIX
HCCIEIOBAHUN, MeEToJaMH  0000IIeHuUs
pe3yIbTaToB npu MPOBEICHUH

TEOPETUYECKUX U IKCIEPUMEHTaIbHBIX
HCCIIEIOBAHUMN

NPAaKTHYECKU 3HAYMMBIC BEIBOJBI, HABBIKAMU
IUTAHUPOBAHUS CAMOCTOSTENEHOM paboThl 1
METOJaMH JIaOOPaTOPHBIX UCCIIEIOBAHUH,
METOZaMu 0000IeHHs Pe3yIbTaTOB PU
MIPOBE/ICHNUH TEOPETUUECKUX U
HKCHEPUMEHTAIBHBIX UCCIIEAOBAaHUN
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