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JINCT COT'JIACOBAHMIA

[Iporpamma coctaBieHa B coorBeTcTBUHU ¢ TpeboBanmsimu GI'OC BO no HampapiieHHIO
noaroroBku 15.03.02 TexHnomornyeckue MamuHel 1 000pyI0BaHUE.

Pa3paborumk, cT. npenoaasatens CraBopocosa E.B.

[IporpamMma omoOpena Ha 3acenaHud KadeApbl TEXHOJOTMYECKOTO OOOpYyIOBaHUS OT
«24y» ssuBaps 2023 mpoTtokon Ne 6.

3aB. kadenpoii, K.T.H., 1o1ieHT Bunorpanosa FO.B.

PaGouas nmporpamma AUCHMILIMHBI COTJIACOBAaHA HA 3aCEAaHUH METOJIUYECKON KOMHUCCHH
TEXHOJIOTHYecKoro (akynbTera oT «16» derpans 2023 roxa, mpotokoi Ne 6.

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



1 Ilenau u 3agau JTUCUUIIMHBI

Leablo u3yyeHusi JMCHUILINHBI «DPU3NKa» gBIseTcs (OPMHUPOBAHUE MPEICTABICHUM,
NOHATHH, 3HAHUKH O (YHIAMEHTAIBHBIX 3aKOHAX KIJIACCHUYECKOW M COBPEMEHHON (U3HMKU H
HaBBIKOB IIPUMEHEHHS B IPO(ECCUOHATIBHON JIeATENbHOCTH (PU3NYECKUX METOA0B U3MEPEHUN U
UCCJIEIOBAaHUM, HEOOXOAMMBIX [UIsl M3Y4YEHHMs] CMEXHBIX IUCLMIUIMH, [ MPOAODKEHUS
00paszoBaHUs.

3agauyu AMCHMILIMHBI:

1. V3y4yeHue OCHOBHBIX 3aKOHOB MEXaHUKHU, TEPMOJAMHAMHKH, 3JI€KTPOMArHeTu3ma,
ONTUK{,  ATOMHOW ()M3MKU U OCBOCHUE METOJIOB PELICHHS 3ajad.

2. Pa3BuTHE IOTMYECKOrO MBIIIJICHUS.

3. Osnasnenue MeTogamMu J1a00pATOPHBIX UCCIIETOBAHUM.

4. BpipaOoTKa yMEHUI M HaBBIKOB [0 IPUMEHEHHIO 3aKOHOB (PU3UKH, HEOOXOJUMBIX MIJIS
BbIOpaHHOM CIIEUMATbHOCTH U JJISl IPUMEHEHHMS [TOJIyYE€HHBIX 3HAaHUM B MHKEHEPHOW MIPAKTHKE.

5. JlemoHcTpalys CBsI3U pa3AenoB (GU3MKU C MPAKTUYECKUMHU 3aJauaMH.

6. Pa3BuTHE yMeHHUs MCIIOIB30BaTh 3aKOHBI (DU3UKHU ISl pEIICHHs] TPUKIIAIHBIX 33124 1
IPaMOTHO UHTEPIIPETUPOBATH UX PE3YJIbTAThI.

Mecto nucuunianHabl B cTpykType OOII

Huctummaa «®u3nka» OTHOCHTCS K 00S3aTeNbHOM  YacTW TUCHUIUIMH (eneparbHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTEIbLHOTO CTAaHIAPTa BBICHIETO OOpa30BaHUS IO HAMPABICHUIO
noarotoBku 15.03.02 TexHomoruyeckre MalIuHBI U 000pyJOBaHHE, MPOGUIH TOITOTOBKH:
MamuHsl U anmapatbl HHUIIEBBIX MPOM3BOJACTB. MHIAEKC AMCUUIUIMHBI O y4eOHOMY IUIaHY:
b1.0.07.

JucuummHa «®Pu3nka» U3ydaeTcss C IEpBOTO CEMecTpa IEPBOTO Kypca IOITOMY
Oa3upyeTcs Ha 3HaHUAX U YMEHMSIX, IOJyUYEHHBIX CTYJIEHTaMH IPU U3YyUYEHHUH IIKOJIBHOTO Kypca
Gu3uKM W, U3ydaeMbIX NapaiesibHO, AUCIUIUIMH «Matematuka» - 51.0.06 u «Xumus» -
b1. 0.08.

HucuumuimHa «®@u3nka» gBisercs 6a30BOH Ui MOCIEAYIOUIET0 U3yYeHUs JUCLUIUINH:
«Mexanuka» b1.0.19, «Temnorexauka» - b1.0.18, «OnekTpoTeXHUWKA W JJIEKTPOHHKA» -
b51.0.27, «IlIpormeccsl 1 anmapatsl MHIIEBBIX TPOU3BOJCTB C OCHOBAMH THAPABINKN» - 51.0.22.
3HaHUs, YMEHUS U HaBBIKU, pOpMHUpYEMble JaHHON Y4eOHOM NUCIMIIMHOM, SBISAIOTCS Oa3oi
st 3G(EKTUBHOIO TPOXOXKIECHUS MPOU3BOJCTBEHHONW MPAKTUKH, HAMHCAHUS KyPCOBBIX
IPOEKTOB U BBITYCKHOH KBaJIM(UKAITMOHHONW PAOOTHI.

Ob6nacte  mpodeccHOHaNbHOM  NIeATENbHOCTH U cepbl  mpodeccrnoHalbHOI
NeSITeIbHOCTH, B KOTOPBIX BBIMNYCKHUKH, OCBOHMBIINME Iporpammy OakajgaBpuaTa (naiee -
BBIITYCKHHUKH ), MOTYT OCYILECTBIISITh MPOPECCUOHAIBHYIO JAESITEIbHOCTD:

28 IlpomsBoacTBO MamMH W 000pyAoBaHHs (B cdepax: ONTUMH3ALMU CTPYKTYPHI
MIPOU3BOJICTBEHHBIX IPOIECCOB; pa3pabOTKU MPOEKTOB IMPOMBIIUIEHHBIX MPOLIECCOB U
IPOM3BOJICTB; IKCIUTyaTallMd TEXHOJOTHUECKUX KOMILJIEKCOB MEXaHOCOOPOUHBIX MPOU3BOCTB;
pa3pabOTKH KOHCTPYKTOPCKOM, TEXHOJIOTHYECKOH, TEXHHUYECKOW JTOKYMEHTAIIMH KOMIIJIEKCOB
MEXaHOCOOPOYHOTO NMPOU3BOJICTBA U MATMHOCTPOEHUS);

40 CxBO3HBIE BHUJIbI MPOPECCUOHATBHON AESITENbHOCTH B MPOMBIIIIEHHOCTH (B cdepax:
TEXHOJIOTUYECKOT0 OOECIeYeHUs 3arOTOBUTEIBHOIO MPOM3BOACTBA HA MAIIMHOCTPOUTEIBHBIX
NPEANPUATHIX; TEXHOJIOTMYECKONM NOATOTOBKM IMPOM3BOACTBA JETANE MAIIMHOCTPOCHUS;
IIPOEKTUPOBAHUST MAIIMHOCTPOMUTENBHBIX MPOU3BOJACTB, MX OCHOBHOI'O M BCIIOMOTaTEJILHOTO
000py0BaHUs, WHCTPYMEHTAJIbHON TEXHUKH, TEXHOJOTHYECKOW OCHACTKM; MPOEKTUPOBAHUS
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TPAHCIIOPTHBIX CHUCTEM MAIIMHOCTPOUTEIbHBIX IPOU3BOJACTB; pa3pabOTKM HOPMATHBHO-
TEXHUYECKOH W TUIAHOBOM JOKYMEHTAI[MHM, CHCTEMBbl CTaHAAPTU3ALUUd M CEePTHPHUKAINM;
pa3paboTKu CpPEICTB M METOJOB HUCHBITAHUNH M KOHTPOJS KayecTBa MAIIMHOCTPOUTEIHHOU
HIPOIYKIMH).

22 TIuimeBasi MPOMBIIUIEHHOCTb, BKJIIOYasi IPOM3BOACTBO HANMUTKOB M Tabaka (B cdepe
TEXHOJIOTUI KOMIUIEKCHOW NepepadOTKU MSICHOTO M MOJIOYHOTO CBIPbS).

BbIyCKHUKHM MOTYT OCYIIECTBISATH NPO(ECCHOHATBHYIO MACSITENbHOCTh B JPYTUX
o0macTsax npoecCHOHAIBHON AesTeTbHOCTH U (WIn) cdepax npodhecCHOHATbHON A TeIbHOCTH
IpU YCIOBUU COOTBETCTBUS YpPOBHS MX OOpa3oBaHHs M MOJYYEHHBIX KOMIIETEHUIUN
TpeOOBaHUAM K KBaTH(UKAMU pabOTHHKA.

OOBekThl MPOPECCHOHATHPHOM ACATEIBHOCTH (MM 00JacTH 3HAHMSA). MAIIWHBI U
0o00OpyZOBaHHE  pPA3JIMYHBIX  KOMIUIEKCOB M MAIMHOCTPOMUTEIBHBIX  IPOU3BOJCTB,
TEXHOJOTMYeCcKoe O00OpYy/IOBaHUE; BAaKyyMHBIE U KOMIIPECCOPHBIE MAIIUHBI, THAPABIMYECKUE
MAaIIMHbI, TUJIPOIIPUBOJIBI U TUIPOITHEBMOABTOMATUKA; TEXHOJOTUYECKAs] OCHACTKA M CPEICTBA
MEXaHM3allMK W aBTOMATH3allMM  TEXHOJOTMYECKUX  MPOLECCOB  MAIIMHOCTPOCHUS;
IIPOU3BOJICTBEHHBIE TEXHOJIOTUYECKUE MPOIECChl, HX pa3paboTKa U OCBOCHHE HOBBIX
TEXHOJOTHH; cpeAcTBa HMH(POPMAIMOHHOTO, METPOJIOTUYECKOT0, JUArHOCTUYECKOTO U
YIPABICHYECKOTO OOECIEYCHUsI TEXHOJOTHYECKUX CHUCTeM Ui JOCTIDKCHHSI KadecTBa
BBIITYCKAE€MbIX M3/IENUI; HOPMAaTUBHO-TEXHIYECKAsl TOKYMEHTAIUS, CUCTEMBI CTaHIAPTU3ALUU U
cepruukanuy, METOAbl M CPEICTBA HCIBITAHMM W  KOHTPOJS KauecTBa MU3AEIUi
MAaIIMHOCTPOCHUSI.

Tunsl 3a1a4 npodecCuoHaANTBHON IeATeTbHOCTH:

— IPOU3BOJICTBEHHO-TEXHOJIOTUYECKUH;
— IIPOEKTHO-KOHCTPYKTOPCKHUH;

- Hay‘IHO'HCCHeHOBaTeJIBCKI/Iﬁ.

3. Kommnerenuuu oOyualomerocsi, (popMupyemMbie B pe3yiabTaTe OCBOEHHS
AUCUHMILTHHBI

Kox 1 HauMeHOBaHHe KOMITETEHIIMH Koa u HauMeHOBaHHe HHINKATOPA T0CTHIKEHUS
KOMIIETEHIINH

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

CriocoOeH MPUMEHSTh €CTECTBEHHOHAYYHbIC | | 3aKOHBI (DU3HKH.

OOIIIEeHHKEHEPHBIE 3HAHWS, merons! | MJI-2 onk-1 YMeeT ucnonb3oBarb

MaTeMaTHYECKOTO aHaln3a M MOJETHPOBAHUS B | CTATHCTHYECKHH ammmapaT U TEXHHYIECKHE

npodeccuoHabHOM AeATETbHOCTH cpeacTBa st 00pabOTKH SKCIIEPUMEHTAIBHBIX

JTAaHHBIX, 3aKOHBI (PU3UKH IS PEeryJTUPOBAHHS,
YIPaBJIEHUS U COBEPIICHCTBOBAHUS
TEXHOJJOTUYCCKHUX IPOUECCOB IMPUMEHUTEIIBHO K
BBIOPAaHHOU CIIEIHATLHOCTH, TPAMOTHO
WHTEPIPETUPOBATH MOYYCHHBIE PE3YIIbTAThI
W-3 onk-1 BnageeT cmiocoOHOCTHIO TPOBOIUTH
aHaJM3 Pe3yJIbTaTOB 00pPadOTKU CTATUCTUICCKUX
JIAHHBIX U ()OPMYJIMPOBATH HA €TO OCHOBE
MMPAKTUYICCKN 3HAUYUMBIC BbIBObI

N/I-4 onk-1 Biameer HaBbIKaMu IITAHUPOBAHUS
CaMOCTOSTEILHOU pa00Thl U METOAMHU
J1a00paTOPHBIX UCCIEIOBAHUN, METOJaMHU
00001IIeHNS Pe3yIbTaTOB MPH MMPOBEICHUH
TEOPETHYECKHUX U IKCIICPUMEHTATbHBIX
HCCIeIOBAHUM




4. CTpyKTypa H cojepKaHue IUCHUILTHHbI
OOt 00beM JUCHMIUIMHEI COCTABIsAET / 3a4€THBIX eIUHUI, 252 yaca.
Pacnpenenenue mo cemectpam 00ydeHUSI:
— 1 cemecTp — 3 3aUeTHBIX €IUHUIIBI, 724aCOB;
— 2ceMecTp — 2 3a4eTHBIX €IMHUIIBI, 72 YacoB.
— 3cemecTp — 3 3aYECTHBIX IMHHULIBI, 72 YaCOB.

4.1. CTpykTypa 1M CIMIIMHbI

Buj yueOHoi1 padoThl Ounasn ¢opma, cemecTp 3aounas ¢popma, cemecTp
Bcero 1 2 3 2 3
AyIUTOpHBIC 3aHATHS 183 68 64 51 14 18
(Bcero)
B ToMm uncie
Jlextuu (JI) 83 34 32 17 8 8
[TpakTrueckue 3aHsATHUS 50 17 16 17
d13)
JlaboparopHbie pabOTHI 50 17 16 17 6 10
(JIP)
CamocTosTenpHas padoTta 60 4 8 48 90 117
(Bcero)
KonTposb 9 9 4 9
. 3aueT, | 3a4eT | 3a4eT | SK3aMeH 3auer, DK3aMeH,
Bun npomexxyTouHoi
ATTECTAIIT IK3aMeH KOHTPOJIbHASI | KOHTPOJIbHAS
pabota pabota
OO0mast TpyJ0€MKOCTh
JUCITUTIIAHBI
4achl 252 72 72 108 108 144
3a4€THBIC €AMHUIBI 7 2 2 3 3 4
4.2. Copep:xanue pa3aeaoB TUCHHIITIHHBI

1 cemecTp

Pazoen 1. ®Dusnyeckne 0OCHOBbI MEXaAHUKHU

[Ipenmer ¢usuku. Metoasl (PU3MUECKOTO  HCCIENOBAHUS:  OMBIT, TUIOTE3a,

JKCIIEpUMEHT, Teopus. Matemaruka u ¢usmuka. /[uanekTuueckuili MaTepuainzM U (QuU3MKa.
Baxwneiimme stans! ucropun pusuku. Posib Gu3MKK B pa3BUTHN TEXHUKHU U BIMSHUE TEXHUKHU HA
pazButue ¢uszuku. dusznuka Kak KyJabTypa MojenupoBaHus. KommbroTepbl B COBpEeMEHHOU
¢uzuke. Ponb ¢u3nku B cTraHoBieHUN MHXeHepa. OO0Imas CTpyKTypa M 3aJaud Kypca (QU3HKH.
PasmepHocTh ¢usnyeckux BenuuuH. Cuctembl enuHull. OCHOBHBbIE €TUHHUIBI (PU3MUECKHX
BennurH B CH.

Mexanuka, €€ paszenbl, OCHOBHBIE ATalbl pa3BUTHSA. MeXaHWYECKOE JBU)KEHHME Kak
npocreiinias popma 1BHKeHUs MaTepur. Kiaccndyeckas MexaHuKa, TpaHULbl €€ TPUMEHUMOCTH;
CHCTEMBl OTCYETa, MaTepuaibHas TOYKAa, CUCTEMa MAaTEpUaIbHBIX TOYEK, aOCOIIOTHO TBEPIOE
TEJI0, CILIOLIHAS Cpefa.




Kunematuka marepuanbHoil Toukn. Kunematuka, e€ 3agaun. [lepemenienne, CKOpocTb,
yckopeHue. CBsA3b MEXIy KOOpJIMHAaTaMH M BPEMEHEM IpU PaBHOMEPHOM U HEPABHOMEPHOM
nekeHud. KpuBonmHeliHoe nBrmkeHHE. CKOpOCTb M yCKOPEHHE IIpU  KPUBOJUHEHHOM
JBUKEHHH.

JuHamuka MarepuasibHOM Touyku. [luHamuka, e€ 3amauu. [lepBwiii 3akoH HproToHA,
MHEepLUaJabHble cucTeMbl oTcuéra. Bropoit 3akoH Heroorona. Cuma. Macca kak Mepa
VMHEPLUHUOHHBIX W TPaBUTALMOHHBIX CBOWMCTB MAaTepuu. 3aBUCUMOCTb MAacChl OT CKOPOCTH.
Wmnynec. Tperuit 3akoH HproToHa. 3akoH cOXpaHEHHs HMMITyJbca. PeakTUBHOE IBM)KEHHUE.
LenTp unepiumu.

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

PaboTta u MOIIHOCTB. DHEprus Kak oOmas KOJUYECTBEHHAs Mepa pa3iuyHbIX (GopM
JBIKCHMSI MaTEpUM M BUAOB  B3aUMOACHUCTBHA. OHEPrusi MEXaHMYECKOHM CUCTEMBI.
Kunernueckas sHeprus. CunoBoe mnone. Cuilbl KOHCEpBAaTUBHBIE M HEKOHCEpPBAaTHBHBIE.
[TorennuanbHas >Heprusi. PaBHoBecue MexaHuueckoil cucrteMsl. ['paduyeckoe nmpencraBieHue
SHEpPruM, MOTEHIHaAIbHbIE KpuBble. CBsI3b MEXAy MOTCHLMAIBHOM 3HEprued M Cuiod. 3aKoH
COXpaHEeHMs 3Hepruu B MexaHuke. OOmedu3nyeckuid 3aKOH COXpPAaHEHMsS U MPEeBpaLCHUS
PHEPTUM KaK oaHa M3 (OpM BBIPAKEHUS HEYHHYTOKAEMOCTH JABIDKEHHS, BO3MOXHOCTH
nepexosoB OAHMX (GopM JBWKeHUs B Jpyrue. CTonkHOBeHHe Tenl. lIpumeHeHue 3aKOHOB
COXpaHEHUs SHEPTUH U UMITYJIbCA K YIPYTOMY U HEyIIpyromy yaapy.

Mexanuka TBepnoro tena. [lonsatue TBEpaoro tena. YriaoBble IEpEMELIEHUE, CKOPOCTh
U YCKOpDEHME, CBSI3b YIJIOBBIX BEJIMYMH C JIMHEHHBIMU. MOMEHT CHJIb, MOMEHT HWHEPLHU.
VYpaBHEHHE AMHAMUKHM BpallaTeIbHOIO ABM)KEHHA. MOMEHTBI MHEpLUU HEKOTOpbIX Teil. [lapa
cwi. MOMEHT uMIlysbca. 3aKOH COXpPAaHEHUS MOMEHTa uMmmyJbca. OpueHTanuss KOCMHUYECKHX
Kopabineil. Pabora mpu BpamareabHOM JBMKeHHMH. KuHeTnyeckas sHeprusi Bpallarollerocs
TBEPAOIO Tea.

Konebanusa u Bonmubl. OOmiMe cBefeHus o konebaHusx. ['apmMoHHueckue koiedaHus,
KMHEMaTuKa U JUHaMMKa KojeOarenbHoro aBkeHus. Ksasuynpyras cuia. MatemaTHieckuil u
du3nueckuif MasTHUKM. OHEprus M HUMIyJbc ocuuuiatopa. CroxeHue KonebOaHUH,
OPOUCXOJAIIMX BAOJNb OJHOM MpsAMOM, M B3aUMHO NEPIEHIUKYJISAPHBIX KOJEOAHUH.
3aryxatomue KosnebGaHMs, JorapuMUUECKUd JEKpPEMEHT 3aTyXaHHusd. ABTOKOJeOaHUs.
BrinyxeHHbIe KoJeOaHus, pe30HaHC, ero 3HaueHue B TeXHUKe. PacpocTpanenue koiebaHuii B
ynpyroi cpene. BoiaHoBas moBepXHOCTh W BOJIHOBOM (pOHT, NMpuHLMN ['tolireHca. YpaBHeHHe
BOJIHBI.

ONEeMEHTBl  TEOPUM  OTHOCHTENbHOCTH. (OCHOBaHHA, NPENNOCBUIKM  TEOPHUH
OTHOCHUTENBHOCTH. [IpuHmmMn ortHOcuTenbHOCTM ['anmmies. I HBapMaHTHOCTH ypaBHEHUH
KJIACCUYECKOH MEeXaHUKU OTHOCUTENBHO mpeoOpazoBanuii ['anmmnes. KpuTuka HbIOTOHOBCKHX
MOHATUM aOCOJIOTHOTO JIBMXKEHUS, NpOCTpaHCTBa U BpemeHu. [locTtymarsl OiHIITENHA.
[TpeoOpaszoBanus Jlopenua. OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. J[JIMTENBHOCTh COOBITHI H
JUIMHA TeJI B Pa3JINYHBIX CHUCTEMax OTCUETA. 3aMEIJIEHHE BPEMEHHM M COKPAIECHHE JIMHBI —
peajbHble, HO  OTHOCUTENbHbIE A(PQEKTb; KPUTHKA  UACATHCTUYECKUX  TPAKTOBOK
penatuBUcTCKUX 3(PdexToB. CaoxkeHne CKOpPOCTel B TEOPHUH OTHOCUTENIHLHOCTU. CBA3b MEXIY
IIPOCTPAHCTBOM M BPEMEHEM B TEOPUHU OTHOCHUTEIBHOCTHU, MHTEpBal. [IpocTpaHCcTBO M BpeMs Kak
eanHasi popma CyIiecTBOBaHUSI MaTEPUU.

CrnoxeHue CKOpPOCTEl B TEOPUU OTHOCHUTENBHOCTH. CBsI3b MEXAY IPOCTPAHCTBOM U
BPEMEHEM B TEOPUHU OTHOCUTENIBHOCTH, MHTEpBal. [IpocTpaHcTBO M Bpems Kak eauHas (opma
CYILLIECTBOBaHMS MaTEpPHUH.

PenstuBucTckas AMHaMuKa. 3aKOH B3aUMOCBSI3U MAacChl M DQHEPTUU. DHEPIUs IOKOS.

Pazoen 2. Monexkynapunasa gpusuka u mepmoouHamurka



JluHaMu4Yeckne W CTAaTHCTHYECKHE 3aKOHOMEpPHOCTH B ¢u3uke. CTaTUCTUYCCKUNA U
TepMOI[I/IHaMI/I‘IeCKI/If/'I METOABI.

WneanbHplii ra3. DMnupuyeckue 3aKOHBI WICAIBHOTO ra3a, ypaBHEHHE COCTOSHHUS,
npeenbl IPUMEHUMOCTH. CBsI3b MEX/1y MUKPO- M MAKPOCKOIIMYECKUMH ITapaMeTpamMH rasa.

OcHoBBI MOJIEKYJIIpHON (u3uku. OCHOBHOE ypaBHEHHE KHHETHYECKOH TEOpUHU Ta30B
(s naBneHwus, s temreparypbl). CpeaHsis sHeprus MosieKys. MolleKyIsipHO-KHHETHYECKOe
TOJIKOBaHHE TeMIleparypbl. HemnocTHKMMOCTh aOCONIOTHOIO HyJIsl M HEYHHUYTOXKAEMOCTh
nBikeHus. DOIyKTyaluu JaBlieHUs, 4uciaa Moyiekysld. CKOpOCTH MOJIeKYJl Tas3a. 3aKoH
pacnpezeneHuss MoJIEKyJl 110 CKOPOCTsIM MakcBenia, ero 3KkcrepuMeHTanbHas nposepka. ['a3 B
noje TAroTeHusi, Oapomerpuueckas (opmyna. ATMmocdepa IUIaHET. 3aKOH paclpeieieHus

BosbiimaHna, ero yHuBepCcaabHbIA XapakTep.

Yopyroe W Heynpyroe CTOJIKHOBEHHE 4YacTHIl (MOJEKYJ]), 3HAue€HUE HU3YUYCHHS
CTONKHOBeHUH B ¢usuke. DpdextuBHoe cedcnune. CpeaHee YUCIO CTOJKHOBCHHN B CAMHHILY
BPEMEHH U CPeHss JUIMHA CBOOOHOTO Mpobera monekyil. BakyyM. SIBieHus nmepeHoca B rasax:
QG Qy3us, TEIUIONPOBOAHOCTh, BHyTpeHHee TpeHne. OOIHOCTh MOJIEKYISPHO-KHHETHIECKOTO
MeXaHH3Ma SIBICHUN niepeHoca, Ko UIMEHTHI IepeHoca, 3aBUCUMOCTb UX OT TeMIIepaTyphl.

OcHOBBI TepMOJMHAMHUKHU. TepMOAMHAMUKA KaK TEOPETHUECKAs OCHOBA TEIUIOTEXHUKH.
TepmoauHaMuueckass CHCTEMa, PABHOBECHOE UM HEPABHOBECHOE COCTOSIHUS. BHyTpeHHss
DHEPTUsl CHCTEMBl KaK (PYHKLHUS COCTOSHHs. DKBHBAJCHTHOCTH TEIUIOTHI M paboThl. IlepBoe
Havano TepMoauHamMuku. CteneHu cBoOOAbI MoJieKyld. BHYTpeHHss sHeprusi uaeaibHOro rasa.
Pabora, coBepuiaemasi razom Inpu u3MeHeHuu oObéMma. Kilaccuueckas Teopus TEIJIOEMKOCTU
U7eanbHOro rasa, KBaHTtoBble d3(dexTrl. M3ompomeccsl ¢ razamu. AnuadaTHuecKuil mpoiiecc.
O6parumble W HeoOpaTUMBIE TIPOIECCHl. TepMOJMHAMHYECKAash BEPOSATHOCTb COCTOSHUS
cucTeMbl. OHTponus. BTopoe Hayalo TEPMOJMHAMHKA M €ro CTaTUCTUYECKHH CMBICIL.
M3meHeHnne SHTpONMM CHUCTEMBI IIpH pas3inuHbIX npoueccax. Kpyroseie mnpoueccs, KIIJ]
teroBoil MamuHbl. [lytu moBbiuenus KIIJ[ TemmoBbix MammH. ['paHulbl NPUMEHHUMOCTH
BTOPOrO  Hadaja TEPMOJMHAMHMKM W  «TEOpUs»  TEIUIOBOM  cMepTu  BceneHHOM.
HeyHu4ToKaeMOCTh JBUKEHUS M KPUTHUKA «TEOpPUM» TEIJIOBOM cmepTH. Tperbe Hauano
TEPMOJIMHAMUKH.

PeanbHble ra3pl, KUAKOCTH W TBepAble Tena. OTKIOHEHHWE CBOWCTB Ta30B OT
UJCANBHOCTH. MEXMOJIEKYJIIpHbIE B3aUMOJCWUCTBUS, DSHEPrUs B3aMMOJCHCTBHUS MOJIEKYII.
VYpaBuenue Ban-nep-Baansca m ero anamus. M3orepmel Ban-nep-Baanbca, kpurtuueckoe
COCTOSTHME  BemlecTBa. BHyTpeHHsis1 2Heprus peanbHoro rasa. CKumKeHHE  Ta3oB.
Kpucrannmaeckue u amopdHbie Tena, ux oTaudre. TUIbl KPUCTATHIECKUX PElIeToK. TermioBoe
JIBUKEHHE B pealbHbIX KpucTauiax. JledekTsl B kpucramiax. TemioBoe paciipeHue TBEPIbIX
tes1. TeroeMKocTh TBEpBIX Tel, 3akoH Jlronmonra u Iltu. Ilonarue o pononax. TemnoeMKoCTb
KPHCTAJUIOB IIPY HU3KUX M BBICOKMX Temmeparypax. [limaBienune TBepablx Ten. MexaHudeckue
CBOICTBa TBEpIBIX TelN, YNpyrue W muactuueckue nedopmanuu, 3akoH ['yka. IlpouHocTs
TBepAbIX Ten, onblT Hodde. XapakTepucTuka >KHUIKOTO COCTOSHHUS, CTPYKTypa >KUIKOCTH,
OmxHUI TopsanoK. TeruioBoe ABMKEHHE B KUAKOCTH. Juddy3us B KUAKOCTH. BA3KOCTh
KUJIKOCTH, 3aKOH Crokca. CTekJIOBaHME W KpUCTaLA3auus KuUIKocTH. [lonumepsl. Kugkue
kpuctauibl. [loBepxHOCTHOE HaTskeHHE. HayuyHoe M mpakTUdyeckoe 3Haue€HHE NMOBEPXHOCTHBIX
ABJIICHUM, WX YHUBEPCAJIbHOCTb. J[laBieHWME MO HCKPUBIEHHONW NOBEPXHOCTBIO KUAKOCTH.
SIBienne KanuuBSIpHOCTH. VicriapeHne u KUIEHUe KUJIKOCTEN.

2 cemecTp

Pazoen 3. Inexmpuuecmeo u maznemusm

[Ipupona sieKTpOMarHeTu3Ma, yHUBEPCAIBHOCTh JJIEKTPUYECKMX CHil. J[Ba BHIa
IIEKTPUYECKOr0 3apsfa. OJEKTpu3alus TpeHueM. JIMCKpPEeTHOCTh 3JIEKTPUYECKOro 3apsia,
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3JeMEeHTapHble yacTulbl. «HencuepmaemMocTs 371€KTpoHAa M BEIMYMHA HAMMEHBUIETO 3apsja B
CBETE «KBApKOBOM rumnotesbpl». CTPyKTypa «3JEMEHTAPHBIX» YaCTHUL, BOJHOBBIE CBOMCTBA
MUKpPOUYACTHI. 3aKOH COXPAHEHHS IEKTPUUYECKOro 3apsaa. YueHue 00 dJeKTpOMarHeTu3Me Kak
TEOPETUYECKasi OCHOBA JJIEKTPOTEXHUKHU.

DnekTpocTaTuka. B3aumoielicTBre 3IEKTPUYECKHUX 3apsaoB B BakyyMme. 3akoH KyiioHa.
Cucremsl enunui. biauskoaeicTBre. DISKTPUUECKOE MMOJIE KaK CAMOCTOATENNbHAs 00BEKTUBHAS
¢busnueckas peanpbHOoCcTh. HampsoxkéHHocTs moinia. [loTok BekTopa Hampspk€HHOCTH. Teopema
['aycca u e€ mpuiIoKeHHsI K BBIYMCICHHUIO HaNpsHKEHHOCTH moiieil. Pabora B anekTpuyeckom
nosie. [lorenuman. [loTeHunan TOYEUHOrO 3apsiia U CUCTEMBI 3apsA/ioB. DKBUIIOTCHIIMAIbHbBIC
noBepxHocTU. CBSA3b MEXIY HANOpsDKEHHOCTbIO W moreHuuanoM. Llupkynauus BekTopa
HaIpPsKEHHOCTH, TIOTEHUUAIBHBIN XapaKTep IEKTPOCTATUYECKOIO MOJIS.

[IpoBOAHMKY B 3JEKTPUUYECKOM I10JIE€. DNEKTPOEMKOCTh NMPOBOJHUKOB. KoHIeHCATOPBI,
CrocoObl HMX COEAMHEHMS. DHEprus 3apsDKEHHOTO IPOBOJHUKA, CHCTEMBI HEMOJBHYKHBIX
TOUYEYHBIX 3apsJI0B. DHEPrusl KOHAeHcaTopa. [IIIOTHOCTh 3HEPTUH ANEKTPOCTATUYECKOTO TTOJISL.

Jusnextpuku. JIunoss B 3J€KTpUYECKOM IMosie. Buabl monsipuzanuu AU3JIEKTPUKOB
(37EKTpOHHAsi, HOHHOIO CMeEIleHus, AunoibHas). IlonsgpuzyemMocTp aTOMOB U  MOJIEKYJI.
AHM30TpONIUSA TMOJAPU3YEMOCTH. ODIJIEKTPUUECKOE TII0JIe B JUANIEKTpUKe. Jluanexkrpuueckas
IIPOHULIAEMOCTbD, €€ 3aBUCUMOCTb OT TEMIEPATypbl. DIEKTpOCTaTUUYECKasi MHIYKIIHS.

[ToctosHHbIl  3iekTpuueckuid  TOK. I[IpOBOJHMKM W H3OJSATOPHIL. Y CIOBUS
CYILLIECTBOBaHMS TOKA. DJIEKTPUUYECKUM TOK, €ro XapakTepuCcTUKH. 3akoH OMa Jyisl ydacTKa LIETH.
Huddepenunansuas dpopma 3akona Oma. Ctoponnue cuibl. IJIC raapBaHUYECKOTO IJIEMEHTA.
3akoH Oma 115 ydacTKa LIeTH C rajlbBaHUYECKUM 3J1eMeHTOM. Pa3BeTBiIE€HHbIE Lienu, IpaBuiia
Kupxroda. Pabota u mourHocts Toka. 3akoH J[xoyns-Jlenna B nuddepenmansuoit popme.

MaruutHoe mone. IIpupoma marHuTHOrO mnojsa. BekTop MarHMTHOM WHIYKIIUU.
Marnuthblii notok. 3akoH buo-CaBapa-Jlannaca u npumMepsl pacu€éra MarHUTHOIO TOJIA TOKa
(MarHuTHOE MOJ€ MPSIMOTO TOKA, KPYroBOro TOKa). MarHuTHOE MoJie JBHXKYILIErocs 3apsja.
Cuna Awmnepa. BzaumopeiicTBue mnapasuienbHbIXx TOKOB. Cucrema enuHuI. MarHeTusM Kak
pensituBUCcTCKUi 3 dext. Lupkynsnus BeKkTopa MarHMTHOM MHAYKLWHU, HE MOTEHIMATIbHBIN
XapakTep MAarHUTHOIO IIOJIA, COIOCTABJIEHHE OJJIEKTPOCTATUYECKOTO M MArHUTHOIO IOJEH.
Conenoup. KoHTyp ¢ TOKOM B MarHUTHOM I10JI€, MAarHUTHBI MOMEHT. DHEPrusi BUTKa C TOKOM
BO BHEIIHEM MarHUTHOM mose. PaboTa mo nmepeMerieHuo NpoBOJHIKA C TOKOM B MarHUTHOM
nosie. Cuna Jlopenua. JIBuykeHue 3apspKEHHBIX YAacTUIL B 3JIEKTPUUECKOM U MarHUTHOM IOJISIX.
OmnpeneneHue yAenpHOro 3apsiia JIEKTpOHAa M HOHOB. Macc-ceKTpoMeTpHsl. Y CKOpUTENN
3apsKeHHBIX yacTll. OnucaHWe MAarHUTHOTO MOJisi B MarHeTukax. BekTop HaMarHWU4YeHus.
MarnuTtHass BOCHPHUMMYMBOCTh M MarHUTHas MPOHUIAEMOCTb. HampsEHHOCTh MAarHUTHOIO
noJyii. MarHuTHbIE CBOMCTBA 3JEKTPOHA, aTOMOB M MOJIEKYJ; OpOUTAJIbHBIE M CIUHOBBIE
MOMEHTHI. KBaHTOBaHME MEXaHWYECKOTO M MAarHUTHOTO MOMEHTOB aTOMOB, onbIT llTepHa n
I'epnaxa. /Ilnamarnerusm. [lapamaraernsm. MarauTHsli pezoHanc. PeppoMarHeTu3M, JOMEHHas
CTPYKTYypa (heppOMarHeTHKOB U CIIMHOBas MpHpoJia ¢peppoMarHeTusma, rucrepesuc. Oeppursl.
[Tonydyenne MarHUTHBIX TToJiel. CBEPXCUIIBHBIE TIOJIS.

DNeKTpUUECKHEe TOKM B METallax, XKHUAKOCTAX U rase. [Ipupona HocuTenei 3apsaaoB B
Metaimax. Kitaccuyeckass 37IeKTpoHHass Teopus MeTauioB. 3akoHbl Owma, JDxoyns-JleHia,
Bunemana-®paHna ¢ TOUYKU 3peHUs IIEKTPOHHOM TEOpUH MeTauioB. Hemocratku u mpenensl
MIPUMEHNMOCTH KJIACCUYECKOM SJIEKTPOHHOM TEOpUM MeTauioB. KBaHTOBas TEOpUsS METAJUIOB.
Oynkuua pacnpeneneHus depmu-/lupaka, KOPEHHOE OTJIMYME KBAHTOBOW CTATUCTUKU OT
KJIAaCCUUECKOM,  MpeAenbpHBI  mepexol  Mexay  HuUMU.  OOBEKTUBHBIH  XapakTep
KBaHTOBOCTATUCTUYECKUX 3aKOHOMEPHOCTEHN. 30HHAs TEOpHs TBEPABIX TEJ, JEJIIEHUE TBEPIBIX
T€I HAa METaUIbl, JUANEKTPUKH, MOJYHIPOBOAHUKH. ODJIEKTPONPOBOJHOCTh METAJUIOB,
3aBUCHUMOCTD JIEKTPOINPOBOJHOCTH OT TEMIIEpATyphl. DIEKTpUUECKUM TOK B rase. Ilponeccsl
MOHM3AIMHN U PEKOMOMHAIMU. DJIEKTPOIPOBOJIHOCT CIa00MOHU3UPOBAaHHBIX ra3oB. Ilonarue o
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maasMe. DJIEKTPOMPOBOJHOCTh IUIa3Mbl. JJIEKTPUYECKUUA TOK B IKUIAKOCTH. OJIEKTPOJIHU3.
XUMUYECKHME  HUCTOYHUKM  TOKa. [IpuHIMI ~ AEHCTBUSA  aKKyMyJATOpa. SBnenue
CBEpPXIPOBOAUMOCTH. TepMoanHamMuKka CBEpXIPOBOJHHUKOB. KynepoBckoe crnapuBaHUE Kak
HEOOXOIMMOE YCIIOBHE CBEPXIPOBOAMMOCTH. KyJIOHOBCKOE OTTankuBaHHEe U (HOHOHHOE
npuTsOKeHUue.  BpicokoTemmeparypHasi — CBEPXIPOBOAUMOCTb.  JJEKTPUYECKUHA  TOK B
nonymnpoBonHukax. IlomynmpoBomuuku. CoOcCTBeHHass MPOBOAWMOCTH  TOJYIPOBOJIHUKOB.
[IpumecHass NpPOBOAMMOCTD  IOJYNPOBOAHUKOB, JOHOPHBIE M  AKUENTOPHBIE YpPOBHH.
3aBUCHUMOCTb  CONPOTHBJIEHHMS  IOJYNPOBOJHUKOB  OT  TeMmmeparypbl. TepMUCTOpBI.
POTONPOBOIUMOCTb.

Pabora Beixona. TepmoanekTponHas smuccus, e€ npumenenus. 3akoH borycnasckoro-
Jlenrmiopa, ¢opmyna Puuapncona. Bropuunas anekrponnHast smuccus. KoHTakTHasi pa3HOCTb
noteHuuanoB. KOHTakT IByX MNOJYNpPOBOJHUKOB (p-N — mnepexon). Pu3nyecKkue MNPUHIUIBI
paboTHI MOTYNPOBOJIHUKOBBIX MPUOOPOB, OCHOBaHHBIX Ha p-N — mepexoxae. DPdekr 3eebOeka,
tepmomnapsl, 3¢ dekr [lenbrre.

DneKTpOMarHuTHasi UHAYKIUSA. DJIEKTPOMArHUTHOE MOJI€, 3JIEKTPOMAarHUTHBIE BOJIHBI.
SIBieHME ANEKTPOMArHUTHOM MHAYKUMU. DJIEKTPOABIIKYIIAs CUJIA MHIAYKUMHU. DJIEKTPOHHBIN
MexaHu3M BO3HUKHOBeHUs DJ[C uHaykuuu. SIBIeHUs CAMOMHIYKLIMHM U B3aUMHOW MHAYKIUU.
WuayktuBHOCTh coneHonsia. Toku dyko. DHEprust MarHUTHOrO NoJs. BuxpeBoe anexkrpuueckoe
nosie. Tok cMeleHusa. DIEKTPOMArHUTHOE MoJie. YpaBHEHUs MakcBeia B MHTETPaIbHOM U
muddepeHmaIbHoN Gpopmax.

CBoboaubie KojeOaHUsi B KoyieOaTeIbHOM KOHTYpe 0e3 aKTUBHOTO COIMPOTUBIICHHS.
CBobOoxnble 3aryxaromme Kosiebanusi. BroiHyxkneHHble KoneOanus. I[lepeMeHHBIN TOK, ero
NoJlydeHue U XapakrtepucTuku. llosHoe compoTuBiieHHME Iienu, cojaepXkale EMKOCTb u
UHAYKTUBHOCTb. OJIEKTPOMAarHUTHbIE BOJHBI, YPaBHEHHE BOJHBL. OJKCIEPUMEHTAIbHOE
HCCJIEJOBAHUE DJIEKTPOMArHUTHBIX BOJH. OHEPIUs W MMILYJIbC 3JIEKTPOMArHUTHOIO IMOJIS.
Bekrop [loiinTunra. M3nyyenue qunons. [lkana 3nekTpoOMarHUTHBIX BOJIH.

3 cemecTp

Pazoen 4. Onmuka u amomnasn uzuka

OneMeHTHl TeoMeTpuueckoil onTuku. OnTuka Kak ydeHue o0 H3Iy4yeHUM U
pacnpocTpaHEHUU CBETA U €ro B3auMOeHCcTBUM ¢ BelecTBOM. [Ipuposia cBeTa, KOpImycKysipHas
Y BOJIHOBAsl TEOPUU CBETA, «IBOMCTBEHHOCTH)»IPUPOBI CBETA. DBOIOIUS B3IJIS10B HA IPUPOAY
cBeta. OCHOBHBIE 3aKOHBI TeomeTpudeckoit onTuku. [Ipunun depma.

Bonnosas ontuka. CeroBas BoiHa. UHTepdepenuus ceera. KorepentHocTh. CriocoObl
HaOo1eHust uHTepdepeHu cBera. MiHTepdepeHus cBeTa Npu OTPa)KEHUU OT TOHKHUX IIEHOK,
II0JIOCHl PaBHOW TONINUHBI, paBHOro HakioHa. Kosbna Herotona. IIpocBeTieHne ONTHKH.
Unrtepdepomerpsl. Audpakuus cera. 3oubl Openens. Judpaxuus oT Kpyrioro oTBEpCTus, OT
onnoit menu. Jludpakumonnas pemérka, e€ mnpuMeHeHue. Pazpemaromas CrocoOHOCTb
ontuueckux npubopos. ['onorpadus, nmepcrnekTuBsl NpuMeHeHust (cemuHap). Ilonmspuzanus
ceeta. [lonmepeyHoCTh CBETOBBIX BOJH. Buibl nmosspuzanuu. AHanu3 MOJSPU30BaHHOIO CBETA.
3akon Mamoca. [lomgpuszanust cBeTta MNOpH  OTPaAKEHUH W NOPEJOMIICHWH. [[BoitHOE
Jy4yenpenoMieHue B Kpucramwiax. Ilonspusyroniye npu3Mbl, MOJSPOUIBl U UX NPUMEHEHHUE.
HckyccTBeHHast aHM30TPOINHUS; aHalIM3 YIpPYrux HampsbkeHud, sgdext Keppa. Bpamenue
IUIOCKOCTH mosgpu3aiuu. Jucnepcus ceera. CriocoObl HaOMOIeHUs Jucnepcun cBera. Teopus
mucnepcun cBera. HopmanbHast u aHoManbHas aucnepcus. [lornomenue ceera, 3akoH byrepa.
CrexTpbl NOIVIOIIEHUS, MOJIEKYJISIPHBIM CIEKTpanbHbId aHanu3. PaccesHue ceera. @opmyna
Panes. Paccesinue cBera B atmocdepe. Dddext Bapmnosa-UepeHnkora.

PenTreHoBckue J1yuu, TOpMO3HOE H3iMy4yeHHe. Judpakius peHTreHOBCKHX Jy4ei.

®dopmyna bperros-Bynnsda. [Tormomenne peHTTeHOBCKUX JTyd€Ei.
KBanroBas onrtuka. TemnoBoe uzinyuyeHue. JlydencmyckaTeslbHas U MOIJIOLIATENbHAs
criocoOHoctu. 3akoH Kupxroda. AbGcomtorHo ué€pHoe Teno. 3akoH Credana-bonpiiMana u
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cmemienus  Buna.  Pacnpenenenue  sHeprum B CHEKTpe  aOCONMIOTHO — 4YEPHOTO
tena.»YnerpaduoneroBas katactpodar. KsanroBas rumore3a u ¢opmyna Ilmanka. Css3b
Mexnay (opmynon Ilnanka m 3akonamm Credana-boiapiiMana n Buna. ['mmoreza KBaHTOB
SHEPrUM — HAYAJIO HOBOMW ApbI B pa3BUTHH Pu3uku. OnTHueckas nupoMeTpus (JlabopaTopusi).
dotornekrpudeckuid 3GhekT u crnocodwl ero HadmoaeHus. OnbiTel ['epua, Cronerosa, Hoddde.
OcHoBHbIe 3ak0HBI (oTOdh(dekTa, ypaBHeHHe DifHIITEHHA. DOTOIEMEHTHI, (HOTOYMHOXKHUTEIN
u ux npuMeHenue. OO0CHOBaHME TUIIOTE3bl CBETOBBIX KBAHTOB B SIBICHUAX (HOTOd(D(DEKTa, ONBIT
Bbore. KopoTkoBoiHOBas rpaHuIia TOPMO3HOTO PEHTTEHOBCKOTO clieKTpa. POTOHBI, UX 3HEPIHUS,
Macca u uMmmynbsc. Iddext Komnrona. J[aBienune cpera, onbiThl Jlebenea. KopryckymnspHo-
BOJIHOBOM JTyaJIN3M CBETA, COOTHOLICHUE MEXKy BOJIHOBOU U KOPIIYCKYJISIPHON KApTUHOM.

DOneMeHThl KBaHTOBOW MeXaHMKH. ['mmore3a nae bpoinsa. Judpakuus 37I€KTPOHOB.
Hudpakuus HelTpoHOB. MuKpodacTuiia B JByXuieaeBoM uHTephepomerpe. COOTHOMICHHS
HeomnpeaenéHHocTtell. BonHoBas QyHkuMs, €€ BEpOSATHOCTHAS HHTEpOpeTanus. YpaBHEHUE
[Ipénunrepa, ero npuMeHeHue. [IpuHIKMI COOTBETCTBUS.

Teopust atoma Bonmopoaa no bopy. Mozaens atoma Tomcona. OnbiTel Pe3epdopaa mo
paccesinuto anb(da yactun. SnepHas Moaenb atoma, e€ TPy THOCTH. 3aKOHOMEPHOCTH B aTOMHBIX
CIIEKTpax, crnekTpaibHble TepMbl. [locTynatel bopa. Onbit @panka u ['epua. bopoBckas Teopus
aToMa BOAOPO/Aa ¥ BOAOPOAONOJOOHBIX HOHOB, €€ HeAoCTaTku. KBaHTOBBIE dHMCIIA.
MHOro31€eKTpOHHbIE aTOMbl W NEPUOJUYECKUMH 3aKOH MenpaeneeBa. XapaKTEepUCTHUYECKUE
CHEKTPbl PEHTI€HOBCKUX JIydel, 3akoH Mo3mu.

CrioHTaHHOE ¥ MHIYIIMPOBAHHOE U3ITyUYE€HUE aTOMOB, KBAHTOBBIC T€HEPATOPHI (J1a3ephl),
UX MCIIOJNb30BaHKUE, IMEPCIEKTUBBl NMpUMEHEHUs (cemuHap). Henuuelinas onTuka. OHeprus
MOJIEKYJI, MOJIEKYJISIpHBIE CTIeKTphl. KOMOMHAIIMOHHOE paccessHue CBETa.

OneMeHTHl GU3NKK aTOMHOTO siipa. COCTaB M XapaKTEPUCTHKH aTOMHOTO sinpa. Jledekr
MAaccChl, SJHEPTHUs CBA3M siapa. SnepHble cuibl. BUpTyalbHbIE TPOLIECCHl U YAaCTUIBI, KaXKyILEEC]
HapylIeHHE 3aKOHA COXPAaHEHUs PHEPTHH B BUPTYaJbHBIX Mpoleccax. PaqnoakTHBHOCTh, 3aKOH
paluMoaKTUBHOrO pacmajga. Aunbga-pacnaj, TyHHenbHBIH »(dexr. bera-pacnan, ero
pazHoBugHocTu. HelitpuHo. BsaumopeiictBue ramma-iydeid ¢ BemectBoM. ¢ ekt
Méccbayspa. SnepHble peakuuu. J[lenenue sjep, LenHas peakius. SIepHble PeaKTOpBI.
[TIpoGiieMa HMCTOYHMKOB BHEpruu. TepMOsIepHblEe peakluu. YIpaBisieMblil TEepMOSIEPHbIN
CHHTE3, pa3paboTKa METOJIOB €ro OCYLIECTBICHHS. DIeMEHTapHbIE YaCTHIIbI.

4.3. Pa3enbl AMCUMIIMHBI M BU]1 3aHATHIi
Ne HaumenoBanue pasnenoB yueOHOM Jlexuun | Ipaxr. JIa6opn. | CPC KonTposas | Beero
TLII. JIVICTIATUTHHEI 3aHATUS | 3aHATHUS
1 Pu3nyecKkue OCHOBBI MEXAHUKH. 34 17 17 4 72
MonexynsipHas pU3uKa 1
TEPMOJIMHAMHKA
2 DNEKTPUUYECTBO U MAarHETU3M 32 16 16 8 72
3 OnTuka u atoMHasi Gu3MKa 17 17 17 48 9 108
Bcero 83 50 50 60 9 252
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Matpuua ¢popMUpOBaHUA KOMIIETEHUMH MO TUCHUIIMHE

Oo6menpodeccnoHanbHbIC
No O011ee KOJIIMYECTBO
2 ILIL. Pa3HeHBI, TEMbI JUCIIUITIIMHBI KOMTICTCHIINH KOMHeTeHHHﬁ
OIlK-1
1 Ou3nyecKkue OCHOBBI MEXaHUKH. + 1
MonekynsipHasi pU3HKa U
TEPMOIMHAMHKA
2 DIEeKTPUYECTBO M MAarHETH3M. + 1
3 Ontuka v aToMHas Gu3nKa + 1
6. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
OO0veM ayauTOpHBIX 3aHATHH Bcero - 183 wdacoB, B T.u. Jekmum 85 dYacos,

nabopaTtopHbie paboTel 50 yac, mpakTudeckue 3ansaTus 50 yac.
22 % (40 uacoB) — 3aHATHS B WHTEPAKTUBHBIX (popMax OT oObeMa ayIUTOPHBIX

3aHATHH.

Ta6n1z1ua 1 - I/IHTepaKTI/IBHHe 06pa3OBaTeHBHLIC TEXHOJIOTHUH, UCIIOJIB3YEMbIC B ayAHUTOPHBIX

3aHATHUSIX
Cemectp | Bup3ausrus (JI, | Mcnonb3yemble MHTEpakTHBHBIE 0Opa3oBarenbHble | Koi-Bo
JI3, I13) TEXHOJIOTHH U TeMa 3aHsTUs 4acoB
1 JI [TpobGnemuas nexuus mo TeMe «MexaHnka 2
BpAIATEIbHOTO ABHXKEHHSD.
1 JI [IpobGnemHuas gexuust mo TeMe « ITEeMEHTBI 2
MEXaHUKH JKUAKOCTEH».
1 I13 TecToBas mpoBepka 3HaHHM 110 Teme «MexaHnKa 2
MaTepHaIbHON TOUKH.
1 I13 TecToBas mpoBepka 3HaHUM 10 Teme «MexaHnKa 2
BpAIATEIbHOTO ABHXKEHHSD.
1 JI3 Bupryansnas mabopatopHas pabota mo teme 2
«/IBM>KEHUE B 10JIE CUJIIBI TSKECTH»
1 JI3 Bupryansnas naboparopHas pabora mo teme 2
«3aKOH COXpaHEHHsI SHEPTUU U UMITYJIbCa»
1 JI3 Bupryansnas naboparopHas pabora mo teme 2
«/IBM>KeHue XKUAKOCTH U Tazay
1 I3 Buptyanshas naboparopHas pabota o Teme 2
«Cratuka»
2 J [Ipobnemuas nekuus no Teme « 3akoH MakcBesuia 2
IUTSL pactpeeNICHHsI MOJIEKYJT TIO CKOPOCTSIM H
SHEPIUsSM TEIJIOBOTO JIBUKECHHUS
2 JI [TpoGiieMHast JIeKIUs 10 TeMe «PeabHbBIN Ta3y. 2
2 J [Ipobnemuas nekuus no teme «Bropoe Havasno 2
TEPMOJIMHAMHKH. DHTPOTIHSL. )
2 I13 TectoBast mpoBepKa 3HaHUI 11O TEME 2
«MonekynsipHas GU3UKay.
2 I13 TecroBas npoBepka 3HaHui 110 TeMe «OCHOBBI 2
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TEPMOIMHAMUKI)
2 JI3 Bupryansnas naboparopHas pabora mmo reme 2
«Tennora. Buytpennsis sueprusi. Pabora.»
2 JI3 Bupryansnas nabopatopHas pabora 1mo teme 2
«TenoBoll ABUTATEIILY
2 JI3 Bupryansnas naboparopHas pabora 1mo reme 2
«Hcnapenue. Konnencauus. PeanbHslii raz»
3 JI [TpobGnemuas nexuust mo teme «lIpumeHeHue 2
TeopeMsbl ['aycca K pacueTy HEKOTOPBIX
AIIEKTPOCTATUYECKUX I0JIEH B BAKYyMe»
3 JI [TpobnemHuas nekuus no Teme « DIEeKTPOMarHuTHas 2
WUHIYKIHS.
3 I13 TectoBas mpoBepKa 3HaHUN MO TEME 2
«DIEKTPUYECTBOY
3 113 TecroBasi npoBepKa 3HaHUM 110 Teme «Marmetusm» 2
3 JI [TpobGnemuas jgekuust mo TeMe «PagnoakTUBHOCTDY. 2
3 JI Jlexuusi-Bu3yanu3anus 1o teme «Y CTpouCcTBO U 2
IPUHLMI pabOThI JTa3epay.
2 J3 Bupryansnas nabopatopHas paborta o Teme 2
«Porordpdekr. Dbdexr Kommnronay.
3 J3 Bupryansnas nabopatopHas paborta o Teme 2
«M3nydeHne aroma BOAOPOAAY.
3 J3 Bupryansnas nabopatopHas paborta o Teme 2
«PaIlMOaKTUBHBIN pacnamy.
Hroro: 40
7. YueOHO-MeTOAMYECKOE  oOOecleyeHHEe  CaMOCTOSITEJIbHOH  padoThl
CTYACHTOB. O].leHO‘-lHl)Ie cpeacrea OJIA TEKYIIECTO0 KOHTPOJIsA
yCIIeBA€MOCTH, IPOMEXKYTOYHOM AaTTeCTAMM 10 HMTOraM OCBOCHUA
AUCHUIIIINHBI
7.1. Buabl camMocTosiTeIbHOM PadoThl, MOPSAJAOK HUX BBINOJHEHHUS U

KOHTPOJIsI

Pa3nen (Tema)

MeToa KOHTpOJISA

Buant CPC Mopsanok Bbinoanenuss CPC
n/n JUCIHMILIMHDBI
1 dusnueckne IloaroroBka k JIP, Pa6Gora C JIEKUOHHEIM | OTuer o JIP,
OCHOBBI paboTa Hax MaTepHuaIoM, OCHOBHOM M | TECTUpPOBaHHUE, pelieHue
MEXaHUKH. WHIWBUAIYTEHBIM JIOTIOJTHUTEIILHOW JIUTEPATypoOH, | 3ajau MHAUBUAYATBHOTO
MounekynsipHas 3a/laHueM, MOATr0TOBKA | HHTEPHET-PECypCcaMu, 3amaHus, OOCYXJICHHE TeM
(uznka u pedepatoB. MOJTrOTOBKa oTyeTa 1o JIP pedepatoB.
TEpMOJMHAMHKA
2 OnextpuuectBo u | Iloaroroska k JIP, Pa6Gora C JIEKIMOHHEIM | OTuer o JIP,
MarHeTu3Mm pabota Hax MaTepHaIoM, OCHOBHOI M | TECTUpOBaHUE, penieHue
WHIUBUIYaTHHBIM JIOTIONTHUTETIFHOW JINTEPATypoOH, | 3aj1ad WHAVBUIYATBHOTO
3aJJaHHEM, MHTEPHET-PeCypcaMu, 3aaHus, OOCYXKIEHHUE TeM
MOJTrOTOBKA MoAroToBKa otyeTa 1o JIP pedeparos.
pedepaTos.
3 Onrrka u Tloaroroska k JIP, Pabora c JIEKIUOHHBIM | OTuer 110 JIP,
aToMmHas pu3uKa paboTa Hax MaTepHaIoM, OCHOBHOH W | TECTHpPOBaHHE, pernieHne
WHIWBUY ATbHBIM JIOTIOJTHUTEJILHOU JINTEPATypoOH, | 3ajau MHAUBUAYATBHOTO
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3aJIaHUEM, WHTEpPHET-PECYPCAMH, 3amanus, OOCYXKJICHHUE TeM
MOJroTOBKA MNOAroTOBKa oTyeTa no JIP pedepatoB.
pedepaToB.
Hrtoroseiit IMoxrotoBka k 3ayery | Pabora c JICKIIMOHHBLIM
KOHTPOJIb U DK3aMEHY MaTepuasom, OCHOBHOH u | 3auer
JIOTIOJTHUTENLHOM JIUTEpaTypoH, | DK3aMeH
HWHTEpHET-peCypcaMu
71.2. KOHTpOJILHbIe BOIIPOCHI AJ11 CAMOIIPOBEPKH

Pa3nen (Tema)

:KOHTPOHBHBHEBOHPOCLIHHHCaMOHPOBepKH

AUCHHUILINHBI
dusnyeckue 1. Kunemaruueckue ypaBHEHHS, IEpEMEIICHUE, CKOPOCTb, YCKOpPEHHE.
OCHOBBI CKOpOCTb U yCKOpPEHHE IIPU PABHOIIEPEMEHHOM JIBUYKEHUH.
MEXaHUKH. 2. Tlokoli ™ paBHOMEpPHOE NPSIMOJIMHEHHOE JBI>KeHHWe. [lpuHImm
MounexynsipHas OTHOCHUTEJIBHOCTH, ITIOCTOSTHCTBO CKOPOCTH CBeTa (IIOCTYJIaThl DHHILTEHHA).
¢uzuka u 3. 3akonbl guHamuku (HproToHa) mnsi MarepuandbHOM TOYKH, UX
TEPMOJMHAMMKA | B3aUMOCBsI3b. VHepluanbHble 1 HEMHEPLUUAIBbHBIE CUCTEMBI oTcyeTa. Cuia

1 Macca.

4. VYpaBHEHHE [BIKEHUS MaTEpPUAIbHOM TOYKU M TPHUMEPHI PELICHHUS.
WMitynibe Tela U UMILYJIbC CUJIBL, CBS3b MEXKIY HUMMU.

5. 3aKkoH COXpaHEHHUS HMITyJIbca B MEXaHHYECKHX CHUCTEMax MU
Ouosnormueckux oObekTax. OOImMe TMOHATUS CUJIbl KaK CKOPOCTH
M3MeHEeHUs uMmItynbca. Cuibsl B mpupoie (Cuia TKECTH, Cuja TPEHHS,
YIOPYTUE CUIIbI, CUJIBI TPEHUS U P.).

6. 3HaueHwe cui JEHCTBYIOIIMX B MHPUPOJE JUISL JKU3HEIESTEIbHOCTU
OMOJOrMYECKMX OOBEKTOB M UX IPAKTHUECKOE UCIOJIb30BaHUE B
arpoTeXHUKe (CyIIMIbHbIE, 36pPHOOYUCTUTENBHBIE, 3epHOPA3IeTUTEIbHbIE U
Jp. MAIIUHBI).

7. Mexanuueckass pa0oTa M MOIIHOCTb. OJHEprusi Kak oOmas
KOJMYECTBEHHAsl Mepa pazIu4HbIX (OpM JABWKEHUS MaTepuu U BUJOB
B3aUMOJECICTBUS.

8. Kwunernueckas v MOTEHIIHAIbHAS SHEPTHSL.

9. 3akoH COXpaHEHHMs U NMPEBPAILECHUS SHEPTUU B MEXAHUKE.
KunemaTnka n 1mHaMuKa TBep/AOro TeJa.

10. IlonsitTne TBepmoro Tena. KuHemaTuka W 3aKOHBl JAMHAMUKH
BpalllaTeIbHOrO JBMXKEHHS. MOMEHT CHJl, MOMEHT HHEpPLUH, MOMEHT
HUMITYJIbCa U MMIYJIbC MOMEHTa CHJIbl. YpaBHEHHE JIBUKEHUS
Bpamaomuxcsi Tea. MOMEHTbl HWHEepUUH HEKOTOpbIX Ted. Teopema
[refinepa. 3akoHbl M3MEHEHMSI M COXpPAaHEHMsT MOMEHTa HMIIyJbCca H
SHEPTUH C yueToM BpaileHus. [I[pumMeHeHre OCHOBHBIX 3aKOHOB U MOHSATHMA
MEXAHHUKH B CEJIbCKOXO3SIICTBEHHON TEXHUKE.
Mexannuyeckue Kojie0aHUs U BOJHBI.

11. O0mme cBegenus o koiebaumsax. KunHemaruka
rapMOHHYECKOro KosiebaTenbHOTO JBWKeHus. KBasuynpyrue Cuibl.
@u3nyeckuii, MaTEeMATUYECKUH W TPYKUHHBIM MAasSTHUKU. OHEPrusd
rapMOHMYeCKuX Kosebanuii. CBOOOJHBIE W BBIHYKJICHHBIE KOJICOAHUSI.
Mexanuueckuii pe3oHaHc. Pe3oHaHc u  aBTOKoJeOaHUS B  KHMBBIX
opranu3max u TexHuke. CroxeHue KojaeOaHmii.

12. BonHoBoi#t niporiecc. Turmbl BoIH. YpaBHEHHE BOJIHBI, BOJTHOBOW (PPOHT,
nHTepdepeHtrs BoiaH, npuHim [ 'tolireHca-OpenHens.

n JUHaMHKa
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DJieMeHThI MEXaHUKHU U CIUIONIHBIX Cpe/l.

13. O0mue CcBOWMCTBAa J>KHAKOCTEH M Ta30B. YpaBHCHHE PaBHOBECHS H
JIBUKCHUSI )KUTKOCTH.

14. YpaBuenue bepnymu? KoaddumuenT Bsa3koctu?

15. ®opmyna Ilyaseitna? @opmyna Ctokca?

16. Ckopocts Tema Bepaxaercs Qopmymoit V= 2.5+0.2t  Hajity
nepemenieHue Tena yepe3 20c¢ mnocie Hayanga ABHKCHUSI.

17. Teno, OpolnIeHHOE BEPTUKAIBHO BBEPX, OBLIO HA BhICOTE 8,6 M JBa pa3a
C IPOMEKYTKOM BpeMeHU 3 ¢. HaiiTu HagalbHy10 CKOPOCTb.

18. Illapuk wmaccoit 300 T ymapwics O CTEHKY M OTCKOYMJI OT HeEe.
Ornpenenutb UMIYJIbC, MOTYYEHHBIH CTEHKOW, €CIU B MOCICAHUI MOMEHT
nepes yAaapoM IIapuk uMmen ckopocTh 10 m/c, HampaBiIeHHYIO MOJ YIIIOM
300 k mOBEpXHOCTH CTEHBI. Y 1ap aOCOIIOTHO yIPYTHA.

19. Teno Maccoii 2 Kr ynano ¢ BBICOTHI 8 M U yrinyOusiock B cHer Ha 1,5 M.
Onpenenutb CpeiHIO CUITy COIPOTUBIICHUS CHETa.

20. Moot Maccoi 5 Kr ynapseT Mo HEOONbIIOMY KYCKY Kelesa,
JexxanieMy Ha HakoBasibHe. Macca HakoBanbHM 100 xr. Maccoil kycka
xenesza npeneOpeub. Ynap neynpyruil. Onpenenuts KIIJ[ ynapa monota
IIPH JTaHHBIX YCIOBUSIX.

21. Ha nunuHap, KOTOPBIA MOXKET BpallaThCsl OKOJIO TOPU3OHTAIBHOM OCH,
HaMOTaHa HUTb, K KOHILy KOTOpPOM IpuBsi3aH TIpy3uK. JIBurasco
PaBHOYCKOPEHHO, TPYy3HK 3a 3 ¢ omycTuiics Ha 1,5 M. OnpenenuTs yrioBoe
YCKOpEHUE LWINHAPA, €CIIU €r0 paguyC paBeH 4 cM.

X = 2sin (zt + 0.572']

22. MasieHbKO€ TeJIo0 COoBeplIaeT KojeOaHHs 4 . Haittn
aMIUTUTYly, TIE€pHOJ, HadaibHyr a3y KkoseOaHUil, a  TaKKe
MaKCUMAaJIbHYIO CKOPOCTb U YCKOpEHHeE Telia (X 1aHO B cM, t B).

[Inockast BoaHa pacnpocTpaHseTcst BAOIb NPAMOI co ckopocThio 20 m/c.
JIBe TOUKM, HAXOAALMECS HA STOU MPSAMON Ha pacCcTOSHUM 12 M 1 15 M oT
HCTOYHUKA KojeOaHuH, KonebtoTes ¢ pasHocThio ¢a3 0,75 7. Haittu
JUITMHY BOJIHBI, HAIIMCATh YPAaBHEHHUE BOJIHBI M HAUTH CMEIIEHUE YKa3aHHBIX
TOYEK B MOMEHT BpeMeHH, paBHEIN 1,2 ¢, ecinu amruinTya konedanwii 0, 1
M.

Mouaexyasipuo — Kunernueckas Teopus.

1. WneanbHblii ra3? DMnupuyeckre 3aKOHbI UAEaTBHOTO ra3a’?

2. Kak 3anmcheiBaeTcst ypaBHEHHE COCTOSTHUTa3a?

3. OcCHOBHOE ypaBHEHHE KHUHETUYECKON TE€OpUHU ra30B (IS AABICHUS, JUIs
temreparypbl). CpemHss KWUHETHYEeCKas DHEPrusi IOCTYIaTeIbHOTO
JIBYDKEHUS] MOJIEKYT

4, Taz B mose TaAroTeHMs, Oapomerpuueckas (opmyma. ATmocdepa
IU1aHeT. 3aKoH pacnpezeneHus bonbliMaHa, €ro yHUBepCcallbHBIA XapakTep.
5. Ympyroe W  HEYNpyroe CTOJIKHOBEHHE  4YacTHIl  (MOJIEKYIH).
D¢ dextuBHoe ceuenue. CpenHee YNUCIO CTOJIKHOBEHUH M CPEIHSs JJIMHA
cB0OOOTHOTO TIpoOera MoJekyd. [IpakTudeckoe mMoHATHE BaKyyMa.

6. duddysua? TemnonpoBogHOCTH? BHyTpEHHEE TpeHHE?

7. OOIHOCTP  MOJEKYJISPHO-KHHETHYECKOTO  MEXaHW3Ma  SIBIICHHA
nepeHoca, K03 GUIMEHTH IEPEHOCa, 3aBUCUMOCTb UX OT TEMIIEPaTyphI

8. OcMoc, OCMOTHYECKOE JaBJIEHHME U €ro pojib B JKU3HEIESITEIbHOCTU
pacTteHuil. ArpoHOMHYECKHE MPHEMBI PEryJIHPOBaHUSI BOJHOTO PEXHMa B
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noyse (IpuKaTka, 60pOHOBaHUE).

9. Temnonepenaua. [loHsTHE HanpaBIEHHBIX IPOLIECCOB.

PeasbHble rasol.

10. OTkiIOHEHHE CBOWCTB Tra30oB OT HIEATBHOCTH. MeEXMOJIEKYJIIpHOe
B3aUMOJCICTBUE, DHHEPrUsl B3aUMOJEHCTBUS MOJIEKYJ, KPUTHUYECKOE
COCTOSIHUE BELECTBA.

Kunakoe cocrosinue.

11. JlaifiTe XapakTepUCTUKY >HJIKOIO COCTOSIHMS, CTPYKTypa >XMIKOCTH,
OommkHui nopsaaok. [ToBepxHOCTHOE HATSKEHUE.

12. Ucnapenne, kumnsdeHue xkuaxkocted. Tepmoperymsuus — KUBBIX
OpraHM3MOB. BiMsHME NOBEPXHOCTHBIX M KaNWUISPHBIX SBICHUHA Ha
CTPYKTYpY MO4YB, UX pOJb B IPOLECCAX >KU3HEACATEIbHOCTH YEJIOBEKA,
JKUBOTHBIX U PaCTCHUM.

Kpucraaandeckoe cocrosinue.

13. Kpucramnnueckue u aMopgHbIe Tea, UX OTIHIUe?

14. ledpextl B KpucTaiax. TeloBoe pacHIMpeHHE TBEPAbIX Tell.
TermoeMKoCTh TBEpABIX TN, 3ak0H Jrononra u [ltu. [naBnenue TBEpabIX
TeNl.

15. MexaHuuyeckre CBOWCTBA TBEPIBIX Tel, YIPYrHe M IUIACTHYECKUe
nedopmaruu, 3akon ['yka

OCHOBBI TEPMOJAMHAMMKH.

16. Kak ¢opmynupyercst IepBbIii 3aKOH TSPMOJTUHAMUKH

17. Yemy paBHa BHYTPEHHSS SHEPrus UeabHOIO ra3a’?

18. Yemy paBHa paboTa UeaIbHOTO Ta3a B PA3IUYHBIX H30MPOLECCax?

19. O6patumele u HeoOpaTumble mporecchl? CaMOperyssiius U yCIOBHUS
CYILECTBOBAHMS KUBBIX OPraHU3MOB

20. [IpuMeHeHHe MEepBOro M BTOPOTO Hayall TEPMOJUHAMHUKH K >KHBBIM
OpraHu3Mam.

21. [IpeoOpa3oBaHue PHEPTUU U POJIb (PUBHKO-XUMHUECKUX IPOLIECCOB B
Oouonormuyeckux oObekrax. Bompocel OuO3HEpreTukn, OHOMEXaHUKH,
O0M0aKyCTUKU ¥ OMOHUKH JUIsSl arPOUHKEHEPHH.

22. Tlon xakuM JIaBJICHHEM HAaXOJUTCS B OAJUIOHE BOJOPOJ, €CIM €MKOCTh
6amtona 10 TUTPOB, a KUHETHYECKAs! SHEPTUs [TOCTYNATEIBHOTO IBUKEHUS
BCEX MOJIEKYJ Bojopoaa paBHa 7,5-10 [x?

23. TommuuHa aepeBsHHOM cTeHbl paBHa 12 cM. Kakoit momkHa OBITH
TOJIIIMHA KHUPIUYHOM CTEHBI, YTOOBl OHAa oOOJlamana Takou ke
TEIIONPOBOAHOCTBIO, KaK u JiepeBsiHHAs? Koadduument
TeronpoBoaHocTH fepesa paseH 0,17 Bt/m-K, a kuprmua 0,69 Bt/m-K.
24. OnuH KuIoMoib raza uzobapudecku HarpeBaercs ot 200C mo 600C,
pu 3toM ra3 norjomaer 1,2-107 Ik Tteruna. OnpeneauTs YUCIo CTENeHen
cBOOOJBI MOJIEKYJ Ta3a, IpUpalleHHe BHYTPEHHEH sHepruu rasa, paboty
rasa.

25. TenmoBass MammHa pabotaer no 1ukiay Kapuo. Temmeparypa
HarpeBatenst  3270C.  Omnpenenute KIIJI 1mukia wu  teMmmeparypy
XOJIOJWIbHYUKA TEIUIOBOM MalIMHbI, €ciu 3a cyeT 2 KJ/DK TemnoTsl,
MOJTyYE€HHOM OT HarpeBaTesisi, MalruHa coBepinaet padoty 400 JIx.

26. Apron maccoii 4 r 3anumaet oobeMm 0,1 1M3 mox naBieHueM 2,5
MIla. Halitu TemnepaTypy rasza, CuiuTasi €ro uacajibHbIM.

K cranpHOl IpOBOJIOKE ATMHONW 2 M U pasinycoM 3 MM IIOJIBELLIEH I'PY3 B
200 kr. Yemy paBHa paboTa pacTsXKEHUs IPOBOJIOKH ?
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DNEKTPUYECTBO U
MarHeTHu3M.

DJIeKTpUYecKoe 1M0J1e HeMOABMKHBIX 3apsiI0B.

1. O uyem roBopur 3akoH KysnoHa, rpaHUIbI €10 TPUMEHUMOCTH.

2. Yro Ha3bIBaeTCs HANPSHKEHHOCTHIO M MTOTEHIINAIOM
3JEKTPOCTATHUECKOTrO NoJs. CBsA3b MEXy HUMHU.

3. DIEKTPOEeMKOCTh, KOHACHCATOPHI. DHEPTHUs 3JIEKTPOCTATHUECKOTO
nosist. [lone B cpene, AudnnekTpruyecKkas IpOHUIIAEMOCTb.
DnexTpocTaTUuecKas 3aluTa.

Moasipu3anus QAM3JIeKTPUKOB.

4. TIpoBOAHMKHU U AUDIICKTPUKH. J{UIIOIH B DJIEKTPUUECKOM 10Je. Bus
nossipuzanuu. [onsprusyemMocTs aT0MOB M MOJIEKYJI. DJIEKTPUUYECKOE T10JIE
B IMIJIEKTpUKE. JIudiIeKTpudecKas IPOHULIAEMOCTh, €€ 3aBUCUMOCTb OT
TEeMIIepaTyphbl.

ITocTOAHHBIN JJIEKTPUYECKHI TOK.

5. VYcnoBus CylIecTBOBAHUS U XapaKTEPUCTUKH MMOCTOSHHOTO TOKA.

6. buosnexrpuyeckuii noTeHIMaN U OMOTOKU. TOK MPOBOAMMOCTH.

7. ®opmynupoBka 3akoHa OMma /17151 3aMKHYTOM LIETH, €€ OJHOPOIHOIO U
HEOAHOPOJHOIO YYaCTKOB.

8. TepMoMeTpbl CONPOTHUBIICHHS U dJIEKTPUYECKHE TeH30MeTphl. Hu3ko-
BBICOKOTEMIIEpATYpHasi CBEPXIIPOBOIUMOCTb.

9. DiekTpudecKue Mporecchl B ONOJIOTHYECKUX 00BEKTAX.

10. DneKkTponpOBOIUMOCTh PACTUTENBHBIX U KUBBIX OPTAaHU3MOB, €€
IIPUPOJIa U METOJBI PETUCTPALUU.

MarauTHoe moJie. JJIeKTPOMATHUTHAS WHIYKIHA.

11. Maruutnoe niosie 3emutn. [Ipupoa MarHuTHOTO TOJIS.

12. Bextop MarHuTHOM MHAYKIMU. MarHuTHbIM noTok. 3akoH buo-CaBapa-
Jlanutaca 1 mpuMepsl pacdeTa MAarHUTHOTO OIS IPOCTEHIINX KOHTYPOB C
TOKOM.

13. MarauTtHOe mose JBrxKyIerocs 3apsiaa. Cuna Amrepa v cuiia
Jlopenua. BzanmoneicTere napajieabHbIX TOKOB. MarHUTHbIE CBOMCTBA
BEILIECTBA.

14. SIBneHue >IeKTPOMArHUTHOW MHAYKIIMH. DIEKTPOABHKYIIAs CHUlla
WHTyKIIHH.

15. TIpoucxoxaeHre 6MOTOKOB. DIEKTPOMArHUTHBIE TIOJIS KUBBIX
OpPraHU3MOB. DKCIEPUMEHTAIbHbIE MPOSBICHUS AINEKTPOAUHAMUYECKUX
SIBJICHUH, JIEKTPOMarHUTHBIE CEMapaTOpPbl B arPOUHKEHEPHH.
DJIeKTpUYecKHii TOK B ra3ax 1 pacTBOpax 3JIeKTPOJIMTOB.

16. Dnexrpuueckuit Tok B rase. [Iporeccsl HOHU3AIMK U PEKOMOWHAIIHH.
DNEeKTPONPOBOAHOCTh CIA00MOHU3NPOBAHHBIX ra3oB. [loHsATHE O TIa3Me.
17. DnexkTpuyecKuil TOK B )KUAKOCTH. DIIEKTPOIN3. XUMUYECKHE
HUCTOYHHKHU TOKa. [[puHumn neictBus akkymyssitopa. Gusndeckoe
JENCTBHE JIEKTPUYECKOTO TOKA.

18. DeKTPOIIPOBOTHOCTH METAILIOB U TIOJTYITPOBOTHIKOB.

19. IIpoBOAHMKH, MTOTYTIPOBOAHUKN H U30JSATOPHL. 3amoIHEHUE
sHepreTnueckux yposHeu. [Ipuanumn [Taymnu.

20. CobcTBeHHast U IPUMECHAS TPOBOIUMOCTH MOJIYTIPOBOAHUKOB.
dortoconpoTuBIiieHHE. TENI0BU30PBI.

KoHTakTHBIE H TEPpMO3JIeKTPUYECKHUE SIBJICHUS.

21. TepMoOdIEKTpOHHAS IMUCCHS. DJIEKTPOHHBIC JIaMITbI. JIaMIToBbIe
BBITIPSIMUTEIU U YCUIIUTEIN IEPEMEHHOTO TOKA.

22. DNeKTPOHHO-JTy4eBasi TpPyOKa U €e MPUMEHEHNE B COBPEMEHHOM
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TEXHHKE.
23. KoHTakTHas pa3HOCTh MOTEHIMAIOB. TepMOaIeKTpUUECKHE SABICHHUS.
Tepmonapa 1 TepMOdJIEMEHT. Y CTPOHCTBO M MIPUHLUT paboTHI p-N-
nepexoza. IloxynpoBoHINKOBBIE TPUOOPHI U MX HCIIOJIB30BAaHHUE B
arpoTEXHUYECKHUX UCCIIECIOBAHUSX.

DJIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI..
24. TIpouecchl nepeaadn MeKTPOMarHUTHBIMHA BOJIHAME B OMO00BEKTaxX U
UX IPUMEHEHHE B aBTOMATU3HPOBAHHBIX TEXHOJIOTUS IIPOU3BOJICTBA,
nepepaboTKH U XpaHEHUS CEITbCKOXO03SIMCTBEHHON TPOIYKIIHH.
25. ®uznyeckoe U OMOJIOrNYECKoe JeHCTBUE ONTHUECKUX U3ITyYeHUI Ha
PaCTUTEIbHBIN U )KUBOTHBIN MUD.
«JIEeKTPUYECTBO U MATHETU3M»
26. DJIC 6arapen 12 B. HauGonsmras cuina Toka 5 A. Kakas HanGombImast
MOIITHOCTh MOKET BBIJIJIUTHCSI HA MOAKIIOUEHHOM K 0aTapee pe3ucTope ¢
[IEPEMEHHBIM COIIPOTUBIIEHHEM Jlammouka u peocTar, COeIUHEHHbIE
[0CJIe10BaTeNbHO, IPUCOEIMHEHbI K MICTOUHUKY TOKa. Hanpspkenue Ha
3akuMmax Jamnouku 40 B. Conporusnenue peocrata 10 OMm. Buennss
1ens norpediuser monHocTh 120 BT, Onpenenuts crily TOKa B IIETIH.
27. JIBa napasuienbHbIX OECKOHEUHO JUIMHHBIX [TPOBOJIA, [0 KOTOPBIM TEKYT
B OJIHOM HarpaBjeHuH ToKu 60 A, pacrosokeHsl Ha paccTosiHui 10 cM
Apyr ot Apyra. OnpeaeauTs HHAYKIUO MArHUTHOTO MOJIS B TOUKE,
OTCTOSIIIIEN OT OJIHOTO IPOBOJIHMKA HA PACCTOSIHUM 5 CM U OT JIpyroro - Ha
paccrosiHuu 12 cm.
28. Ilpu a1eKTposIM3e pacTBOpa CEPHON KHCIIOTHI PACXOAYyeTCsl MOITHOCTh P
= 37 B1. OnpenenuTs CONPOTUBIICHUE JEKTPOIUTA, eci 3a Bpems t = 50
MUH BbIfieseTcss M = 0,3 T Bojgopoa.
29. A30T HOHM3HUPYETCS PEHTTEHOBCKUMHU JTyuyamu, OnpeaenuThb
MIPOBOJAMMOCTD a30Ta, €CJIM B Ka)KJJOM KyOMYeCKOM CaHTHUMETpE Tasza
naxoautcs 107 nap noHoB. [T0ABUKHOCTE MONOKHUTENLHBIX HOHOB PaBHA
1,27 , a orpunarensabix 1,81 cM %/B c.
30. YeMy paBHO OTHOLIEHHE YUCIIa CBOOOHBIX JIEKTPOHOB B €IUHMIIE
o0bemMa y BUCMYTa U CypbMBbI, €CJIM IPU HarpEeBaHUHU OJTHOTO U3 CIIAeB Ha
100 K Boznukaer tepmo-3C 0,011 B?
31. Cuna Toka B IIeTIH, COCTOSIICH U3 TePMOIIaphl U TalbBAHOMETPA
conpotusienreM 80 OM paBHa 2 MKA npu pasHoctu craes 350 °K.
Onpenenuts CONPOTUBIIEHNE TEPMONApBbI, eciu €€ nocrosiHHas 47,9
MKB/K.
32. B nens nepemeHHOTr0 TOKa HanpsbkeHrneM 220 B u gacroroit 50 '
BKJTIOYEHBI 110CIIEI0BATENbHO EMKOCTh 35,4 MK}, aKTUBHOE
conpotusnenne 100 Om u unayktuBHocTh 0,7 I'n. Halitn cnmy Toka n
NaJieHUE HaIlPsHKEHNUS HA EMKOCTH, OMMUYECKOM COIIPOTUBIIEHUM U
WHIYKTUBHOCTH.

OnTuka BoJsiHoBasi 1 reoMeTpHYecKas ONTHKA.

1. KopnyckynspHas 1 BOJIHOBasi TEOPUU CBETA.

2. DnekTpoMarHuTHas Teopus cBera. [IoHsATHE 0 KBAaHTOBOW TeOpUU
CBeTa.

3. Kak popmynupyroTcst 1 3aUCHIBAIOTCS 3aKOHBI OTPayKEHUS U
IIPEJIOMJICHUS CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHHUE.

4. TIpubGopsl reOMETPUYECKON ONTUKU (JIMH3BL, JIYTIHI, 3epKaa,
MHKPOCKOII U T.J.)
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5. ®otomerpus. Cuia cBeTa, CBETOBOM ITOTOK, OCBEIIEHHOCTD.
[Tornomenue ceera. [lonstue o punonornyeckom AeCTBUH CBETA.

6. Wurepdepenius cBera, yCIOBHS MOSBICHUS CTATHYECKON
nHTepPepeHInOHHON KapTUHbI. [IpocBeTeHe ONTHKY.
WuTepdepomeTpsl, UX HCIIOIB30BAHHE.

7. JHudpakuwms, mudpakmus ot menu, radpakinuonnas pemietka. [Tonstue
o rosorpadun. PeHtreHoBckas audpaxiysi, peHTIeHOCTPYKTYPHBIN aHaIH3
U €ro NpuMeHeHue K ouonornyeckuM oowvekTaM. [IpocTpancTBeHHas
ctpykrypa JIHK u PHK. Pa3pemaromiasi cmocoOHOCTh ONTHYECKHIX
pruOOPOB.

8. EctecTBeHHbIl 1 MoNspU30BaHHBIN cBeT. [lomsapusanus cBeta npu
OTpaXEHUU U MpesoMIeHUH. 3akoHbl Maintoca u bprocrepa.

9. JlBoitHoe nmyuenpenomieHue B kpucramiax. [lomsponabl. Ontudeckas
aKTUBHOCTbH, CaXapOMETPHSs, UCIIOIb30BaHHE SBJICHUS BpaIllCHUs
IJIOCKOCTH MOJISIpU3alMY B MOJIEKYJISIPHON OHMOJIOTHH.

10. JIucniepcus cBera. CriocoObl HAOIOICHUS TUCIIEPCUU CBeTa. Teopus
aucriepcud cBeta. HopMasnbHas u aHOMalibHAs TUCTIEPCHH.

11. [lornomenue ceera, 3akoH byrepa. CiekTpbl NOIIIOIEHUS

12. Paccesnue cBera. Paccesnue cBeta B atmocdepe. buodpuszndeckue
SIBIICHUSI TIPH B3aUMOJICHCTBUU CBETA C BEIIECTBOM.

13. Yro Ha3bIBaIOT a0COMIOTHO YEpHBIM TenoM. 3akoHbl Kupxroda,
Credana-bonbuimMana, Buna.

14. KBaHTbI (()OTOHBI) M KX XapaKTEPUCTHKU. | eTMO3HEpreTHKA.
[Ipumenenue conneuynoro uznyuenus B AIIK.

15. B uem 3akit04aroTcs BHEIIHUN, BHYTpEeHHUH POTOI)PEKTHI.

16. Kak 3anmuceIiBaeTcs paBHeHHE DWHINTEHHA /1711 BHEITHETO
¢boroadpdexra. DoTor7IEMEHTHI U POTOYMHOKHUTEIH, UX IPUMEHEHHE B
aBTOMATHKE U (POTOMETPHH.

17. Yro Bam usBectHo 006 ucnonb3oanuu CBY-, UK- u Y O-u3nyuenuii B
texHonorusx AIIK mist nepepaboTku U XpaHeHuUs: TUIIEBON TPOAYKIINH.
18. Ha y3kyto 1mienp najaeT HopMaJlbHO MOHOXPOMAaTHUECKHUI CBET. YTOII
OTKJIOHEHHMS JTy4el, COOTBETCTBYIOLIUX BTOPOM CBETJION NH(paKkinOHHON
nojioce, o= 1°. CKoNbKUM JJIMHAM BOJIH aJIA0IEr0 CBETa paBHA IIMPHUHA
menu?

19. Iudpaximonnas pemerka coaepkuT 100 mTpuxoB Ha MM JITTHHBL.
Onpenenutsd JUIMHY BOJHBI MOHOXPOMATHUECKOTO CBETA, MaJJal0IIero Ha
peLIeTKy HOpMaJIbHO, €CIIH YTOJI MEXIY ABYMSI MaKCUMyMaMHU IIEPBOTO
nopsiaka 8°. OnpenenuTs 00111ee YMCIIO TJIABHBIX MAKCUMYMOB B
TU(PPaKIUOHHON KapTHHE.

20. TTox kakuM yTJIIOM JOJDKEH IMajaTh My9Y0K CBETa U3 BO3yXa Ha
MOBEPXHOCTh KUJKOCTHU, YTOOBI MIPU OTPAXKEHUHU OT JTHA CTEKIISTHHOTO
cocyna nl = 1,5, nanmostHeHHOTO BO10M N = 1,33, CBET OBLI MOJTHOCTHIO
MOJIAPU30BaH?

21. CKOTBKO SHEPTHU U3ITy9aeTCs B TPOCTPAHCTBO 32 10 9acoB ¢ ruromaam
naxoTHoi 3emin I ra, nmeromieit temnepatypy 27°C? Cuutarh o4By
YEepPHBIM TEJIOM.

22. ®oton c >Heprueit 0,8* 10 i 611 paccesn npu sddexre Komnrona
Ha CBOOOTHOM 3JieKTpoHe Ha yron 180° . OnpenenuTs KHHETHYECKYO
SHEPIHUIO AIEKTPOHA OTIAYH.

23. KBanTsl cBeta ¢ sHeprueit 7,8*10-19 JI>x BEIPHIBAIOT (hOTOIIEKTPOHBI
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u3 Metamia ¢ paboroii Berxona 7,2 10-19 JIx. Haiiti MakcuManbHBbIA
HMITyJIbC, TIEpejaBaeMblii TOBEPXHOCTU METaJlIa P BBIJIETE IEKTPOHA.

AtoMmHas pusnka

Crtpoenue atoma. JjieMeHTbl KBAHTOBOI MeXaHHUKH.

1. Kaxk ¢popmynupyrotes noctyaarsl bopa. boposckas Teopust aroma
BOJIOPO/Ia M BOAOPOAHONOAOOHBIX HOHOB, €€ HEJOCTATKH.

2. Kakwue kBanToBble uncia Bam n3BectHbl? MHOTO3JIEKTPOHHBIE aTOMBI U
MepuoIMUecKuii 3akoH MeHeneena.

3. Kakwue Buabl BUIbI paInOaKTUBHOTO pacraja u u3inydeHuii Bam
W3BECTHBI?

4. Kak ¢popmynupyercs 3aKOH paJroaKTUBHOTO pacnana. CTpoeHue
atroma. CTaOuiIbHBIE U PAIMOAKTUBHBIE U30TOIIBI.

5. CoBpeMeHHbIE METO/Ibl PAAUOXUMHUH U PalOOUOIIOTUH.

6. Ilpupona Bo3neiicTBUA PaJOAaKTUBHOTO U3TYUECHHUS HA KUBBIE
opranu3Mel. Kocmuyecknii oH U MyTaIyy.

7. KBaHTOBBIE reHepaTOpBHI (Ja3ephl), UX HCIIOJIb30BAHHUE, IEPCIEKTUBbI
NpUMeHeHHUs (ceMuHap). buonorunyeckoe aeiicTBrE Ja3€pHOIO U3ITyUEHUS.
8. Hyxnonsl. CtpoeHue snep, NpuUpoAa SIEPHBIX CHJI, YCTOMUUBBIE U
HEYCTOWYHMBBIE AIpa.

9. HckyccTBeHHast paJuOaKTUBHOCTb. DHEPIUsl CBSI3U U JEPEKT MaccChl
aTOMHOro sapa. MexaHusM sIepHBIX peakuuil. Peakumm nenenus u
CHUHTE3A.

10. LlenHble  smepHBIE peakIUH. TepMOSICpHBIC PEAKIHUA. JHEPTHs
Conmnma wu 3Be3n. Kocmuyeckue nyun. OIeMEHTAapHbBIE YaCTHIBL.
[IpumeneHue panoaKTUBHBIX U30TOIOB.

11. buonoruueckoe AeHCTBHE MOHU3UPYIOIIMX W3IYYEHHUH M 3alluTa OT
HUX.

12. cionb30BaHue AaepHON SHEPTUU. ATOMHAsI SHEPTUs U OKpY Karowiast
cpena.

13. Yemy paBeH paamyc 3TOHl OpOWUTBI, €CIM M3BECTEH OpPOUTAIbHBIN
MOMEHT JJIEKTpOHA?

14. Pa3znuina Mexy rojIOBHBIMM JHUHUAMU cepuil Jlaiimana u banbmepa B
JUIMHAaX BOJIH B CIEKTpEe aTOMapHOro Bojaopoda paBHa 534,7 HM.
Onpenenuts 1o 3TUM AAHHBIM NOCTOSAHHYIO [1nanka

15. Ompenenuts (B AAMHAX  BOJH)  CIEKTpalbHbIE  JHAla30HBI,
npuHauiexkamue cepusam Jlaiimana u bansmepa.

16. Yem oTimyaeTcsi o0 CTPOSHHIO SIPO JIETKOTO M30TOIA TENUsl OT sIpa
CBEPXTSKEJIOT0 BOAOpoAa (TpUTHst)?

1 Haittm mocTosHHYIO pacmaja pajms, €cliM ero MepHoj MONypachajia
T=1550xeT.

18.Tlpn pacmame wu3otoma dQochopa 15P2 w3 sapa ero  aroma
BbIOpachIBaeTCsl AJIEKTPOH M HeWTpuHOo. HammcaTh siiepHy0 peakuuio
pacnaga u3otomna Qocdopa u onpeaenuth uuciaa ANI m AN2 atomos,
pacrafamomuxcs 3a NpoMexxyTku Bpemenn Ati= 10 gneit u Atz = 1 c.
ITepBoHavampHOE dmcio atoMoB N, = 1,9-10%°

19. Ckonbko 3HEpruM BBLAETSAETCA IMPH O0pa30BaHUM OJHOTO IpamMma
TeJIMsI U3 TPOTOHOB M HEMTPOHOB?

ITpuMepsl TECTOBBIX 3aJaHUU

N3YUYEHUE 3AKOHOB COYJIAPEHUMA TEJI.

BapwuanT 1
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1. Kaxkoit ynap Ten Ha3piBaeTcst abCOMIOTHO HEYynpyruM? Y aap, Ipu KOTOPOM:

a) MPOUCXOUT ynpyras aehopMarus Te,

0) MexaHuYecKasi YHeprus Tell He MEePeXOqUT B Ipyrue

BU/IbI YHEPTHH,

B) KHMHETHYECKas SHEPrusi TeJd MOJHOCTHI0O WM YaCTHYHO MPEBPAIIA€TCS BO BHYTPEHHIOIO
SHEPTHUIO.
2. Kaxkue 3ak0HBI BBITIOIHSIOTCS pU aOCOIIOTHO HEYNIPYroM yaape?

a)3aKOH COXpaHEHUs UMILyJIbCa,

0)3aKOH COXpaHEHHUS SHEPTHH,
B)3akoHbl HproTOHA.

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

a) MPOM3BEACHUE MAaCChl Te€la Ha CKOPOCTh, 0) MPOU3BEICHHIE CUIIBI Ha PauycC,
B) MPOU3BEICHIE MACChl HA YCKOPEHUE CBOOOHOTO A ICHHUSI.

5. Kak u3MeHsITCS: KWHETHYeCKast SHEPTHUs Tl IPH a0COTIOTHO HEYIPyroM yaape?
a) HE U3MCHSETCH, 0) BO3pacraer, B) YMEHBIIIAETCS.
6. Ha uto pacxoayeTcst KuHeTUUeCcKasi SHEprus TeJ MpU a0COIIOTHO HEYIIPYTroM yaape?

a) 0cTaéTcsl MOCTOSIHHOM JUIsl KaXK/10T0 Tena,
0) TOJTHOCTHIO MJIM YACTUYHO MEPEXOTUT BO BHYTPEHHIOIO SHEPTHUIO TET,
B) CyMMapHasi KHHETHYECKasi JHEPrus Te OCTa&TCsl OCTOSTHHOM.
7. Kakoii ynap Ha3piBaeTcs aOCONIOTHO yNpyrum?
a) IocJje KOTOPOro Teja IBUXKYTCS ¢ OJUHAKOBOM CKOPOCTHIO,
0) py KOTOPOM MeXaHUYecKasi SJHEPTUs TeJl HEe NEPEXOIUT B IPyTue BUAbI SJHEPTUH,
B) NIPH KOTOPOM HE BBITMOJIHSAETCS 3aKOH COXPAaHEHUS UMITYJIbCA.
8. Kak n3mensiercst CKopocTh Tella IpHu a0COIIOTHO YIPYIOM yJlape O  HEMOJBUKHYIO CTEHKY?
a) BeJIMYMHA CKOPOCTU HE U3MEHUTCS, a HallPaBJICHUE U3MEHUTCH,
0) CKOPOCTh BO3PACTET,
B) CKOPOCTb OYyJIET paBHA HYJIIO.

OIMIPEAEJIEHUE KOSOOUIMEHTA IIOBEPXHOCTHOI'O HATSXKEHUA METO/J0M
OTPBLIBA KOJIBLIA.

Bapwuanr 2.

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

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

2. B uém npu4rHa NosBICHUS TIOBEPXHOCTHOIO HATSKEHUA?

a) oOpa3yeTcs TUIEHKA, OTpaHUYMBAIOIIAS KUJIKOCTh CHAPYKH,

0) u3-3a HaNU4Ms TOBEPXHOCTHOW OHHEPIUU SKUIKOCTH OOHApYKMBAET CTPEMIIEHHE K
COKpAIIEHHUIO,

B) TaK KaK pacCTOSHUE MEXKIY MOJIEKyJaMH B IIOBEPXHOCTHOM CJIO€ MEHBINIE, Y€M BHYTpU
KHUJIKOCTH.

3. Cuna noBEpXHOCTHOT'O HATSHKEHMSI HAallpaBJICHA:

a) MO KacaTellbHOM K IOBEPXHOCTH >XUAKOCTH, MEPHEHIUKYISIPHO K y4YacTKy KOHTypa, Ha
KOTOpBIN OHA IEUCTBYET,

0) Mo KacaTeIpbHOW K IMOBEPXHOCTH, MOJ yriioM 45° K y4yacTKy KOHTypa, Ha KOTOPBIH OHa
JIEHCTBYET,

B) o1 yriioM 90° K TOBEPXHOCTH KUIKOCTH.

4. KoappuuueHT moBepXHOCTHOTO HATSKEHUS YUCIIEHHO PABEH:
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a) cuie, JAEWUCTBYIOUIE Ha eIWHUIly JUIMHBI KOHTYpa, OTPaHUYMBAIOIIETO TOBEPXHOCTh
JKUJIKOCTH,
0) cuite, AecTBYIOIIEH Ha BCIO IJIMHY KOHTYpa, OrPaHUYHBAIOIIETO
MOBEPXHOCTh KHUJKOCTH,
B) CBOOO/IHOI 3HEPTUU MOBEPXHOCTHOTO CIIOSI KUKOCTH.
5. KoadduimeHT mOBepXHOCTHOTO HATSHKCHUS KUJIKOCTH 3aBHCHT OT:
a) CUJI IOBEPXHOCTHOT'O HATSKECHHUS;
0) MpUPOIBI KUIKOCTH, HAJUYMS MPUMECEH, YCIOBHI, B KOTOPBIX XHUIAKOCTh HAXoauTcs (B
YaCTHOCTH, OT TEMIIEPaTyphl);
B) OT ()OPMBI U TIJIOIIAIH TOBEPXHOCTHU KHUIKOCTH.
6. B xakux mpezaenax MOKET U3MEHATHCS KPaeBOM yroJl JUIsl HE CMAYMBAOIINX KUJKOCTEN?
a) ot 0° 1090°, 6) ot 00 1o 1800, B) oT 90° o 180°.
7. B Kakyl0 *UAKOCTb, HAUTYIO B LIMPOKUN COCYJ, ONYIIEH KalWJUIAp, €CIH U3BECTHO, YTO
YPOBEHb JKHJIKOCTH B HEM HIDKE, YeM B cocyie?
a) rops4yIo, 0) HE CMauMBAIOIILYIO, B) OYECHb BSI3KYIO.
8. Ilo kakoii hopmyIie pacCUUTHIBAIOT JOMOIHUTEIBLHOE JAaBICHUE BHYTPU MBUIBHOTO ITy3bIps?
a) Ap=4a/R 6) Ap=2a/R B) Ap=4a/R
I'PAJIYUPOBKA TEPMOIIAPHI 1 OIIPEJIEJIEHUE EE YJIEJIbHOM TEPMOD/IC.
Bapwuanr 5.
1. B ueM 3akiouaeTcsi TEpMOIJIEKTPUUYECKUE SIBICHUS ?

a) Bo3HHKHOBeHHE TepMmo-DJIC B 3aMKHYTON IeNH, COCTOSIIEH M3 JABYX Pa3HOPOIHBIX
METaJIOB, MECTa UX CJIOEB MOJACPKUBATH MPU PA3HON TeMIIepaType;

0) BO3HUKHOBEHHE TEPMOCOIPOTUBIICHHS B MPOBOJHUKE;

B) BBIJEJICHHE HEKOTOPOrO0 KOJUYECTBA TEIIa B CBAsSX IMPHU MPOXOXKIACHUU TOKA MO MU,

COCTOSILEN U3 IBYX Pa3HOPOAHBIX METAJJIOB.
2. Pabota BeIXOfa 3NIEKTPOHA - 3TO:

a) paboTa, KOTOPYIO COBEPILAIOT IEKTPOHBI IIPU MEPEX0/Ie U3 BaJICHTHON 30HBI B 30HY

MIPOBOJIUMOCTH;

0) paboTa, KOTOPYIO COBEPIIAET ANEKTPOH MPHU NEPEXO/IE C OAHOTO IHEPTETHUECKOTO YPOBHS

Ha JIpyToi;
B) HauWMEHbIIAs SHEPTHUs, HEOOXOAMMast SJEKTPOHY JUISI €T0 yAaJCHHS U3 METal B BaKyyM.
3. 3aBucUT 1M paboTa BBIXOJA OT XUMHYECKOW MPHUPOABI METala M COCTOSHUS €ro
MOBEPXHOCTU?

a) 3aBUCHUT OT 000uX (PaKTOPOB;
0) 3aBUCHUT TOJBKO OT XUMUYECKOW MPUPO/IBI METAIIIA;
B) 3aBUCUT TOJIBKO OT COCTOAHUSA ITOBECPXHOCTHU.

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

a) COEIMHEHUS Pa3HOPOIHBIX TPOBOTHUKOB;

0) pubop Ui IpeoOpa3oBaHUs TEIIIOBON SHEPTUH;

B) 3aMKHYTas LEeNb U3 ABYX Pa3HOPOIHBIX METAJUIOB.

5. Co3aer 11 KOHTAaKTHAsI pa3HOCTh MOTEHIIUATIOB 3JIEKTPUUECKHUI TOK?
a) CO3/IaeT ;

0) HE CO3/1aeT, T.K. MOTEHLHUAIbl TOYEK, B KOTOPBIX HAXOJIATCA 3JEKTPOHBI, CHOCOOHBI
MEHSTh CBOE COCTOSTHUE, OJMHAKOBBI;

B) CO3/1a€T JIMIIb BTOPUYHYIO IEKTPOHHYIO SMUCCHIO.

6. Uem 00yciioBieHa BHEUIHSS KOHTaKTHAs pa3HOCTh MOTEHIMAIOB?

a) paznuareM padoT BBIXOJa CBOOOTHBIX JIEKTPOHOB U3 METANIIA;

0) Pa3HBIM 3HAYCHHEM BHYTPEHHEH SHEPIHH;

B) nericrBueM BHemHeH D /C.

7. Ot yero 3aBucutT BenuuuHa TepmMo-2J1C Tepmonapsi?
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a) OT TEMITEPATyphl M Pa3MepOB TEPMOTIAPHL;

0) OT Pa3HOCTH TEMIIEpaTyp CJIOECB W OTHOIICHHUS KOHIICHTPALIUU DJIEKTPOHOB B METaJlax,
o0pa3yromux TepMomnapy;

B) OT COIMPOTUBJICHUS U TEMIIEPATYPHI.

8. Uemy paBHa Tepmo-D3/IC B 3aMKHYTOM ILI€NHU, COCTOSIEH M3 HECKOIBKUX METaJUIOB,
B3SITHIX IIPU OJIMHAKOBOW TeMIiepaType?

a) CyMMe€ KOHTaKTHBIX Pa3HOCTEH MOTEHIIUAIOB BCEX CIIAeB;

0) HYJIIO;

B) OCCKOHEYHOCTH.

OIMPEAEJIEHME KOHILIEHTPAIIM CAXAPA

B BOJJHOM PACTBOPE ITPU ITOMOILU [TOJIAPUMETPA.

Bapuanr 1

1. Kakoe BemiecTBo Ha3bIBAETCS ONTUYECKU AKTUBHBIM?

a) CIoCOOHOE MOBOPAYMBATh MJIOCKOCTh MOJISPU3ALINH;

0) U30TPOITHOE BEIICCTBO;

B) 00J1a/1a10111e€ CBOMCTBOM JTBOMHOTO JTy4YETIPEIIOMIICHHS.

2. Ecnu cBer monspu3oBaH Mo Kpyry, TO KOHEIl BEKTOpa HAMPSKEHHOCTU IIEKTPUUIECKOTO
HOJIS:

a) KoJyIeOJIeTCSl B OJTHOU TIJIOCKOCTH;

0) OnKCHIBAET OKPY>KHOCTH;

B) OIKCHIBAET AJLIUIIC.

3. Kaxkoe u3 cootHomenuit coorseTcTByeT yriy bprocrepa? Cymma yriios:

a) majicHus ¥ oTpakeHus pasHa 900;

0) nagenus u npenomiieHus pasHa 1800;

B) OTpaXEeHUs U MpeoMieHus pasHa 90°.

4. Kakue gakTopsl BIUSAIOT HA BEJIMYUHY yAEIbHOTO BpAIIEHUs JaHHOTO BellecTBa?

a) HUKaKue, 9TO BEIMYMHA MTOCTOSHHAS;

0) KOHIIEHTpAIIHS pacTBOpa U JJIMHA CTOJIOA KUIKOCTH;

B) BIIMSIFOT TeMIIepaTypa U JUIMHA BOJIHEI CBETA.

5. VIHTEeHCHBHOCTb CBE€Ta, MPOXOJAIIEr0 4epe3 MOJSpU3aTOpP U aHAIU3aTop, OMPENENSIOT IO
dopmyne: I =10 cos2¢. Uto o3navaet BenuunHa [0?

a) MHTCHCUBHOCTb CBETa, MaJalollero Ha aHajlu3aTop, paBHas IIOJOBHHE WHTEHCUBHOCTHU
€CTECTBEHHOI'O CBETA;

0) MHTEHCUBHOCTb €CTECTBEHHOI'O CBETA;

B) MHTEHCUBHOCTb CBETa, A/IAIOIIETO Ha MOJIIPU3aTOoP.

6. B onTndeckn akTHBHBIX BEUIECTBAX:

a) CKOPOCTH BOJIH, TIOJISIPU30BAHHBIX T10 MPABOMY U JIEBOMY KPYTY, OJMHAKOBBL;

0) MOJIEKYJIbl CHMMETPHUYHBI;

B) MOJICKYJIbI aCUMMETPHYHBI.

7. [1mocko nossIpru30BaHHBINA CBET MOXKHO IOJTYUYNTh:

a) MPOIYCTUB €CTECTBEHHBIN CBET Uepe3 HUKOJIb;

0) mpu OTpa)keHUH CBETA OT I'PaHUIIbI pa3jiena ByX JAUAJIEKTPUKOB, €CIIU yroJl MajeHus 0oblie
IIPEJIENBHOIO;

B) IPW OTPaKEHUU CBETA, €CJIA YToJI MaAeHHs paBeH yriry bprocrepa.

8. Ilnmockoctu monsipu3aluu OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTyuei, BXOJAIINX U3 OJHOTO
KpHUCTaJIja:

a) MapaJijieNibHbI IpYT IPYTY;

0) MepIeHIUKYISPHBI IPYT APYTY;

B) MIEPIICHANKYJISPHBI TIABHOMY CEUYCHUIO KPUCTAILIA.
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ITpumMepsl BapHaHTOB MHIUBUAYAIbHLIX 3aJaHUN

Bapuanm unoueuoyanvrnoeo 3adanus « Mexanuxay.

1.(1) Ckopocth Tena Beipaxaercss hopmysoi V = 2.5+0.2t | Hajitu MepeMelleHue Tena yepes
20c nocye Hayasla ABUKECHHUSL.

2. (15) Teno, 6GpomieHHOE BEpTUKAIBHO BBEPX, OBLIIO Ha BBICOTE 8,6 M JIBa pa3a ¢ IPOMEKYTKOM
BpeMeHu 3 c. Haiftu HauanbHYyI0 CKOPOCTD.

3. (49) llapuk maccoit 300 r ymapuics 0 CTEHKY M OTCKOYMJI OT Hee. OnpenenuTh UMITYJIbC,
MOJTyYEeHHBIN CTEHKOH, €CIT B MOCIICTHUI MOMEHT TIepe]] yIapoM IIapuK UMel CKOopocTh 10 m/c,
HarpasjeHHY0 1o yriioM 300 K TOBEPXHOCTH CTEHBI. Y 1ap aOCOIFOTHO YIIPYTHM.

4. (31) Ha cTone nexat 4eTsipe OAMHAKOBBIX Opycka Maccor 100 r kaxaprid. OHU CBsI3aHBI APYT
¢ Ipyrom ¢ momonisio HUTed. Ha mepBswiii Opycok nerictByer cuia 1 H, HampaBineHHas BAOJb
crona. OmnpeneiauTb yCKOpPEHUE, ¢ KOTOPBIM JBMXKYTCS OpYCKH, M CHIIy HATS)KEHUS HUTH.
Cunamu TpeHust MeXy OpyCKaMy U IOBEPXHOCTBIO CTOJIa MpeHeOpeyb.

5. (61) Teno maccoil 2 Kr ynmajio ¢ BBICOTHI 8 M U yriyousnock B cHer Ha 1,5 M. Omnpenenutsb
CPEIHIOI0 CUJTy COTIPOTHUBIICHUS CHETa.

6. (69) Monot Maccoii 5 Kr yaapsieT 1o HeOOJIBIIOMY KYCKY JKelie3a, JIeKalleMy Ha HaKOBaJIbHE.
Macca nakoBanbau 100 kr. Maccoii kycka >kene3a npeHeOpeub. Y nap Heynpyruid. OnpeaenuTb
KIIZl ynapa Moi0Ta Ipu JaHHBIX yCIOBUSX.

7.(91) Ha uununap, KOTOPBIM MOXKET BpallaTbcs OKOJIO TOPU30HTAIBHON OCH, HAMOTaHA HUTh, K
KOHIly KOTOpPOW IpHUBSI3aH Ipy3uK. JIBUrasch paBHOYCKOPEHHO, I'py3HK 3a 3 ¢ omycTuics Ha 1,5
M. OnpenenuTs YyriioBoe YCKOPEHHEe UIMHIIPA, €CIIU €ro Paauyc paBeH 4 cM.

8. (117) Teno maccoii 2 KT ¥ pauycoM 5 CM CKaThIBAE€TCS C HAKJIIOHHOM IMJIOCKOCTH JJIMHOW 2 M
u yrioM HakioHa 300. OnpeaenuTs €ro MOMEHT MHEPLUU OTHOCUTENIBHO OCH BpAIllCHHUs, €CIIU
CKOPOCTh B KOHII€ HAaKJIOHHOM IJIOCKOCTH 3,3 M/C.

X = 23in(£t + 0.57rj

9. (126) ManeHbkoe TenO COBEPIIAET KOJIeOaHMs 4 . Haiitu ammuryny,
Nepuo, HayalibHYyI0 a3y KojeOaHUH, a TakKe MaKCUMAJIbHYIO CKOPOCTh M YCKOpEHHUeE Tena (X
JIaHO B CM, t B).

10. (148) [Imockas BojHA pacnpOCTpaHsIeTCs BAOJb MPsMO co ckopocThio 20 M/c. JIBe Toukw,
HaxoJslIMecs Ha 3TOM mpsMoi Ha paccTosHMM 12 M M 15 M OT HCTOYHHKA KOJeOaHWH,
KoseOoTesl ¢ pasHocThio (a3 0,757 . Haiftu [yIMHY BOJIHBI, HanmMcaTh YpaBHEHHWE BOJHBI U
HallTW cMelleHue yKa3aHHbIX TOYEK B MOMEHT BpPEMEHH, paBHbIH 1,2 ¢, ecnu aMIumMTyjaa
koneOanwmii 0,1 M.

Bapuanm unoueuodyanvrnozo 3adanus «Monexynapuas gusuxay.

1. (151) [Tox xakuM JaBiIeHHEM HAXOJIUTCS B OaJIJIOHE BOJIOPOJ, €Clii eMKOCTh OamioHa 10
JUTPOB, & KHHETUYECKAsA SHEPIHs MOCTYIATEILHOTO JABMKEHHUS BCEX MOJIEKYJ BOJOPOJa paBHA
7,5-10 Ix?

2.(161) IloxgcuuTaTh YMCIO MOJIEKYJ TEIHSI, COAEPIKALIUXCS:

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

3. (180) Kakum momkHO OBITH JaBJIEHUE BO3yXa Ha JIHE CKBOXHHBI TIIyOMHOU 8 KM, €Cln
CUMTAaTh, YTO Macca KHJIOMOJS BO3ayxa 29 KI/KMOJb, TeMIepaTypa Mo BCeil BHICOTE MOCTOSTHHAS
u paBHa 270C, a gaBieHUE BO3/yXa y MOBEPXHOCTH 3€MJIM PaBHO OJHOM atMochepe?

4. (198) TommmHa nepeBsHHOW cTeHBI paBHa 12 cm. Kakoil momkHa OBITH TONIIWHA
KUPIUYHOM CTEHBI, 4TOOBI OHAa 00Jiafaia TaKoW K€ TEeIUIONMPOBOIHOCTBIO, KaK U JepeBsSHHAs?
Koadduuuent rermonposoanoctu aepesa pasen 0,17 Br/m-K, a kupnnga 0,69 Br/m-K.
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5. (211) Omun xkuaoMoib rasza u3obapudecku Harpesaetcs ot 200C go 6000C, mpu 3ToM
raz norjomaer 1,2:107 JIx temia. OnpenenuTs 4YMCIO CTeneHeH cBOOOABI MOJIEKYJ rasa,
npupalieHle BHyTpeHHEel SHepruu rasa, paboTy rasa.

6. (227) B munuaape mox nopraeM Haxoautes 20 r azota. ['a3 6but Harpet Ha 100 K npu
MOCTOSSHHOM JaBiieHuu. Onpenenutb KOJIWYECTBO TEIUIOThI, COOOLIEHHOW ra3y, padoTty
paclIMpeHysl U IpUpaLeHNe BHYTPEHHEN YHEPTUH.

7.(263) WneanpHbiid ra3 coBepiaeT 1uki Kapro. Temmneparypa narpeatens T1=500 K
xonoguneHuKa T2=300 K. PaGora M30TepMHUYECKOTO paciIMpeHus rasza cocrabiser 2 k/[xk.
Onpenenure: 1) Tepmuueckuid KITJ[ mukia;2) KOIMYECTBO TEIUIOTHI, OTJAAHHOE Ta30M IpHU
M30TEPMUYECKOM CKATHH XOJIOAUIIBHUKY .

8. (250) TemmoBas mammHa paboraer mo mukiay Kapno. Temmeparypa HarpeBartens
3270C. Omnpenenute KITJl nukna u teMieparypy XOJIOAMJIbHUKA TEIJIOBOW MAIlIMHBI, €CIU 32
cyet 2 kJ[)K TErIoThI, MOJIyYeHHON OT HarpeBaTels, MalnHa coBepinaeT padoty 400 JIxk.

9. (271) Apron maccoit 4 r 3anumaer oowseM 0,1 1M3 mox gaBiIeHUEM 2,5 MIla.
HaiiTu Temmneparypy rasa, C4uTasi €ro uealbHbIM, PEaIbHbBIM.

10. (324) K cranbHOI NpOBOJIOKE ATUHON 2 M U panycoM 3 MM nozselieH rpy3 B 200 kr.
Yemy paBHa paboTa pacTsHKEHUS TPOBOIOKH?

Bapuanm unousuoyanvroeo sadanus « neKkmpuiecmeo u MacHemu3m 4acmo 1.

1. MaremaTtnueckuiit MasTHUK Maccoit 1 10-3 kr nmpeacrasiseT coO0 MIApHUK, MOABEIICHHBIN Ha
IIEJIKOBOM HUTH, AJIMHA KOTOPOM BENMKA MO CPaBHEHUIO C pa3MepamH Iapuka. Kak usmeHutcs
nepuoJl KouebaHus MasTHHKA, €CIM cooOmmB mapuky 3apsa 1,6-10-6 Ki, momectuts ero B
OJTHOPOJHOE 3JIEKTPUYECKOE I0JIe C HalpsKeHHOCTbIo 3-104 B/M, cuioBble TUHHM KOTOPOTO
HanpasyieHbl BBepx? Kakoll BenuM4MHBI JOKHA OBITH HAIPSDKEHHOCTH IO, YTOOBI IIAPHUK

T, =27 I—

Kosebascs ¢ mepuoaoM 9 ?

31. Tpwu Toueunsix 3apsaa 3.10-6 Ki, 5.10-6 Kir u -6.10-6 Kit Haxonmsarcs B BepmmHax
TpeyroipHuka co ctopoHamu 0,3 m; 0,5 m u 0,6 M. Onpenenuts paboTy, KOTOPYIO Haio
COBEpPIINUTh, YTOOBI PA3BECTH OTHU 3apsA/bl HAa TaKO€ PACCTOSHUE, YTOOBI CHJIBI UX
B3aMMOJICHCTBHS MOXKHO OBLIIO CYUTATh PABHBIM HYJIIO. 3apsiabl HAXOASITCS B KEPOCHHE.

54. Haiitu cwiy TpUTSDKEHHS MEXKAY IUIaCTHHAMH TUIOCKOTO KOHJIEHCATOpa, €CIU IUIOIAdb
Kakaoi mmactuHel 4.104 MM 2, pacctossHMe Mexay HuUMH 10 MM, AMAIEKTpUYECKOU
MIPOHUIIAEMOCTHIO cpeabl 6. PacueT mpoBecTH A citydasi, KOTAa KOHJIEHCATOPY COOOIIEeH 3apsijl.
4.10-7Kx, mocite 4ero OH OTKITIOUYEH OT HCTOYHHKA ITOCTOSTHHOTO HAMPsHKEHUS.
61. Ompegenuth cuily TOKa B CONpPOTHBIEHUH R3 U HalpspKEHUWE Ha KOHIAX 3TOro
conpotusiienus, ecinu E1=4B, E2=3B,

' ! ' R1=20m, R2=60mM, R3=60m
R E3
TH f2 ez T
91. OJIC 6artapen 12 B. Hanbonpimas cuna toka 5 A. Kakas
HauOOJbIIasi MOIIHOCTh MOXET BBIICTUTHCS  Ha
MOJIKJTFOYEHHOM K Oarapee pe3ncTope C IePEeMEHHBIM
COTMPOTHUBIICHUEM.

110. JlTamnouka u peocTaT, COEIMHEHHBIE TTOCIIE0BATENBHO, MPUCOEUHEHBI K HCTOYHHUKY TOKA.
Hampsokenne Ha 3axumax namnouku 40 B. Conporusnenue peocrara 10 Om. BHemnss nens
notpebisier MouHocTh 120 BT. OnpenenuTs cuily ToKa B IIETH.

121. JIBa mapajuienbHBIX OECKOHEUHO JIMHHBIX NPOBOJA, MO KOTOPHIM TEKYT B OJHOM
HanpaBjieHuu Toku 60 A, pacrnonoxkeHsl Ha paccrosHud 10 cM npyr ot apyra. OnpenenuTtb
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MHAYKIMIO MarHUTHOTO TOJISl B TOYKE, OTCTOALIEH OT OJHOTO MPOBOJHUKA HA PACCTOSIHUH 5 CM
U OT JAPYTOro - Ha PacCTOSIHUM 12 cM.
133. JKenesnblii cepaedynuk aauHor 50,2 ¢cM ¢ BO3IyIIHBIM 3a30poM aiauHou 0,1 cM umeer
o0moTky m3 20 BuTKOB. Kakoii TOK JOJKEH MPOTEKaTh MO 3TOW OOMOTKE, 4YTOOBI B 3a30pe
MOJIYy4YUTh UHAYKIHIO 1,2 T
145.B cepeanne oCHOBaHUSI TOHKOT'O JIJTMHHOTO COJICHOU A (TOK 5 A, YHCJIO BUTKOB Ha €UHUILY
mmuHel 200 1/cMm) momenieHa MalieHbKasi pamka, cocrosiias u3 100 BUTKOB 1uiomaapio 1cm2.
Kakoe konMuecTBO 3JIEKTpUYECTBA MPOMIET uepe3 paMKy, €CIU €€ MEPeHECTH B ILIEHTP
conenouga ConpotuiieHue pamku 5 Om.

170. LHuknoTpoH npenaHa3HadyeH AJis YCKOPEHUs! TPOTOHOB J0 SHEPTUU 8:10-15 Ix.
KakoB momxeH ObITh panyc JAyaHTOB LUKIOTPOHA, €CJIM MHAYKIMS MarHUTHOTO MOJis paBHa 1
Tn? KakoBa HanMeHbINAsl TPOAOIKATEIHHOCTh OJHOTO ITUKJIa PabOThI 3TOTO YCKOPHUTES, SCIH
HayajgbHAas 3HEPrusi MPOTOKOB MaJia, a aMIUIMTY/Ia HANpsOKEHUs Mexay ayaHtamu 16-103 B?
(BIIMSTHEEM 3aBHCHMOCTH mp OT L IPEHEOpEeYh ).

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

181. Ilpm »snexTposiu3e pacTBOpa CEpHOM KHUCIOTHI pacxonayercss MomHoctb P = 37 Br.
Ornpenenutb CONMPOTUBIICHUE DJIEKTPOJIUTA, eciid 3a Bpems t = 50 muH Bbiaensercs m = 0,3 r
BOZIOPOZA.

209 . KakoBa KOHLEHTpAallKs OJIHOBAJIEHTHBIX HOHOB B BO3/lyX€, €CJIH IPU HAIPSKEHHOCTH MOJIS
34 B/M wirotHOCTh TOKA 2 MKA/M2 . [1oaBM»KHOCTE HOHOB
U+=1,38-10-4m2/(cB),U-=1,91-10 - 4 m2 /(c B).

212. CKOIBKO D3JEKTPOHOB €KECEKyHJHO BBIJIETAET M3 KaTOJa 3JEKTPOHHOM JaMIibl, €CIU
aHOIHBIA TOK 1 MA?

225. A30T MOHM3UPYETCSI PEHTTE€HOBCKUMH Jydamu, OnpeaennuTs IpoBOAUMOCTh a30Ta, €CIIN B
KOKJIOM KyOMueckoM caHTUMeTpe ra3a Haxoautcs 107 map wuonoB. [lomBmxHOCTB
MOJIOKUTEIHLHBIX MOHOB paBHa 1,27 , a oTpunarensubix 1,81 cm 2/B c.

231. YeMy paBHO OTHOIIEHHE YKCIa CBOOOJHBIX AJIEKTPOHOB B €IMHHUIE 00BbEMa y BUCMyTa U
CYpBMBI, €CIIM IIpU HarpeBaHuu onHoro us cnaes Ha 100 K Bosnukaer tepmo-0/IC 0,011 B?
236. OnpenenuTh KOHIEHTPAIUIO CBOOOJHBIX 3JEKTPOHOB B MOJIYNPOBOJHUKOBOW IUIACTUHKE,
ecnu noctosiHHas Xouia pasHa 1,9 -10 —7 m/Ku.

260. Cuia ToKa B IIENH, COCTOSALIEH U3 TepMomaphl U rajibBaHoMeTpa conpoTusieHueM 80 Om
paBHa 2 MKA mpu pasHoctd cniaeB 350 OK. OnpenenuTs conpoTHBIEHHE TEPMOIIAPHI, €CIIN €€
nocrosHHas 47,9 mxB/K.

270. KonebarenbHbI KOHTYP COCTOUT M3 BO3YIIHOIO KOHJEHCATOpa C IJIomabko miactud 100
cM 2 u katyuku uHaykTuBHocTu 10 —5 I'H. Tlepuon snexktpuyeckux konedanuii B koutype 10 —
7 cex. OnpenenuTb pacCTOSHUE MEKIY IJIaCTUHAMHU KOHEHCATOpA.

289. B unens nepemeHHoro Ttoka HamnpspkeHuem 220 B wm wacroroir 50 ['m BKITIOYEHBI
nocienoBarenbHo EMKOCTh 35,4 MkQ, akTuBHOE cornporuBienue 100 OM u unayktuBHOCTH 0,7
['n. Haiitu cuiny Toka M majieHue HanpsKeHHs Ha EMKOCTH, OMHYECKOM CONpPOTHBICHUU U
WUHAYKTHUBHOCTH.

315. PrytHo-kBapuesas namna [IPK-2 nmoakimrodaercs K MCTOYHHUKY ITEPEMEHHOTO HAIPSKEHUS
¢ yacroroil 50I'n uepe3 apoccenb, pabouee HampspkeHHe Ha KotopoM 180 B, a addexTuBHas
cuna Toka 4 A. OnpenennuTs aKTUBHOE COINPOTHBIIEHHE IPOCCENsS, €CIU €ro MHAYKTUBHOCTH
0,1Tn.

Bapuanm unoueudyanvrnozo 3adanus «Onmuxay.

1. (2) Manpuuk, T8 C MOCTa, ONpEAeNI, 4To riryouHa peku 2 M. KakoBa nctuHHas riryOuHa
peku?

2. (26) IlnockoBelnyKias JUH3a MOJI0KEHA HA CTEKJIIHHYIO IUIACTUHKY, IPUYEM MEXAY JUH301
Y TUTACTUHKOW HET KOHTakTa. J[namerpsl 5Sto u 15ro TeMHbIX kojer HpioToHa, HaOII01aeMbIX B
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OTPaXXEHHOM CBETE, COOTBETCTBEHHO paBHbI 0,7 u 1,7 mMm. Onpenenutrb paauyc KpHUBU3HBI
JIMH3BI, €CJIM CUCTEMA OCBEIIAETCS CBETOM C JJIMHOM BOJIHEI 581 HM.
3. (50) Ha y3kyrw menp MmagaeT HOPMAJIbHO MOHOXPOMATHYECKHHA CBET. YTOJ OTKJIOHCHHS
JTy4eld, COOTBETCTBYIOIINX BTOPOH CBETION Au(pakiMOHHOHN nojoce, ¢= 1°. CKOJIBKUM JTUHAM
BOJIH MAJIAI0IIET0 CBETA PaBHA LIMPUHA IIeNn?
4. (68) NudpaknuonHas pemierka coaepxkut 100 mTpuxoB Ha MM ATUHBL ONpeNenuTh IITHHY
BOJIHBI MOHOXPOMATHYECKOTO CBETAa, MAJAIOIIEer0 Ha PEIIeTKy HOPMAIbHO, €CIIU Yroll MEeXay
JBYMsI MAKCUMyMaMHU TIE€pBOTo nopsiaka 8°. OnpeaenuTs o0Iee Yuciao IIaBHBIX MAaKCUMYMOB B
Tu(paKIMOHHON KapTUHE.
5. (74) Ilox kakuM yriaoMm JOJKEH MaJaTh My4OK CBETA U3 BO3[yXa HA MOBEPXHOCTb KUIKOCTH,
YTOOBI IIPH OTPAKEHUH OT JIHA CTEKJISTHHOTO cocya
nl = 1,5, HanmomHeHHOTO BO0M n = 1,33, cBET OBLI MOJHOCTHIO MOISPU30BaH?
6. (96) CKOJIbKO DHEPTUU U3ITY4YaeTCsl B IPOCTPaHCTBO 3a 10 4acoB C IIIOMmaau MaxoTHOW 3eMJITH
I ra, umeromeit Temnepatypy 27°C? CunutaTh 0YBY YEPHBIM TEJIOM.
7. (121) ®oron ¢ aneprueii 0,8%10 -13 [ 611 paccesH npu dddexre Komnrona Ha cBOOOIHOM
anekTpoHe Ha yroi 180° . OnpenenuTs KWHETHUECKYIO SHEPTHUIO AIEKTPOHA OTAauH.
8. (145) KBantel cBeta ¢ sHeprueit 7,8%10-19 Ik BBIPBIBAIOT (OTOIIEKTPOHBI U3 METalIa C
paboroii Beixoaa 7,2 10-19 Ix. Hailtu MakcuManbHBIA UMIYJIbC, [I€PEIABAEMBIN TOBEPXHOCTU
MeTaJljia P BbUIETE 3JEKTPOHA.
Bapuanm unoueuoyanvnozo 3adanun «Amomnan guzukay.
(171) Yemy paBen mo teopuu bopa opOuTanbHBIE MOMEHT 3JEKTPOHA, ABMXKYIIETocs 1Mo 2 i
opbute atoma Bojopona? Uemy paBeH paaudyc 3TOW OpOUTHI, €CIM W3BECTEH OPOUTAIBHBIN
MOMEHT 3JIEKTpOoHa?
(187) Pa3znuma mexay TOJOBHBIMHU JUHUSIMU cepuid Jlalimana u banbmepa B JiiMHax BOJH B
CIIEKTpPE aTOMapHOro Boaopoja pasHa 534,7 HM. OnpenenuTs MO 3TUM JaHHBIM MOCTOSHHYIO
IInanka.
3. (196) Ompenenuth (B JUIMHAX BOJH) CHEKTpalbHBbIE AMAMA30HbI, MPUHAIJICKAIINE CEPUIM
Jlaiimana u banbmepa.
4. (224) Ompenenuth AnuHY BOJHBI Ko - JMHHM XapaKTepUCTHUYECKOTO PEHTTEHOBCKOTO
CIEKTpa, MOJIYy4aeMOro, a PEHTI€HOBCKOM TpyOke ¢ MonuOaeHoBbIM (40Mo) aHTHKATOIOM.
MO>KHO 1T IOTYYUTH 3Ty JTUHHUIO CIIEKTPA, M0JIaB HA PEHTIC€HOBCKYIO TPYOKY HAIpsKEHHE
4*103 B?
5. (241) Yem oTnuyaeTcst MO CTPOCHUIO PO JIETKOrO M30TOMA rejius OT sipa CBEPXTSHKETIOro
Boziopoaa (TpuTus)?
6. (254) Haiitu nocTosiHHYIO pacrnajia pajaus, ey ero nepuo noxypacmnaga T=1550mer.
7. (273) pu pacnaae nzorona gocdopa 15P32 u3 sapa ero atoma BeIOPACHIBACTCS IIEKTPOH U
HelTpuHo. Hanmcats siiepHyto peakiuio pacnaja uzotona ¢ocdopa u onpeaenuts ynciaa AN1
u AN2 aToMoB, pacnafaromuxcs 3a NpoMexyTKu Bpemenu Atl= 10 gueit u At2 = 1 c.
[TepBonavansHOe yncio atomoB No = 1,9-1019
8. (289) CxoybKO SHEPTUH BBIIETSACTCS pH 00pa30BaHUM OJTHOTO TpaMMa T'ejIusl U3 MMPOTOHOB U
HENUTPOHOB?

B nmnonHoM oObemMe WHIMBHUIyalbHBIE 3alaHusl MPEJICTaBICHBl B METOJUYECKON
JUTEpaType:
1. ®usnueckue OCHOBBI MeXxaHUKH. MonekymnsapHas gusuka. UHauBuayanbHble 3aJaHus i
CTYZICHTOB T€XHOJIOTHYECKOTO (paKyibTeTa U (haKkyJIbTeTa MEXaHU3AIH CEIbCKOTO X03siCTBA.
2. DIEeKTpUYecTBO W MarHeTw3M. VHauBHIyanbHBIC 3aMaHusi MO0 (HU3WKE JUISI WHKCHEPHBIX
(baKyIbTEeTOB.
3. Onrtuka. AtoMHas u sigepHas ¢usznka. COOpHHMK 3amad Il CaMOCTOSTEIBLHON pPaOOThI
CTYJICHTOB.
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7.3 Bonpochl 1Sl IPOMEKYTOYHOM aTTeCTAlUM

1.

ISl

10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

20.

21.
22.

Bonpocsl k 3auety : Mexannka u MoJiekyJaspHas ¢pusuka (1 cemectp)

KunemaTuka BpallaTeapHOrO JBHXKEHHS. YTJIOBOM IyTh, YIJIOBash CKOPOCTb, YIJIOBOE
yckopenue. [lepuoa. CBsizb Mexy JIMHEWHBIM U YTJIOBBIMHU BenuuHaMu. Dopmyibl yTH 1
CKOPOCTH NPY PAaBHOIIEPEMEHHOM JIBH>)KEHHH TOYKHU 10 OKPYKHOCTH.

OCHOBHbBIE 3aKOHBI JMHAMHUKU. WMITyJabC CHIIBL, HUMIYJbC TeJa. 3aKOH COXpaHEHUs
MMITyJIbCa.

Cunsl B pupoge. Cuna tsokectu. Bec Tena.Cuna tpenus. Cuiibl ynpyroctu. Jledhopmarms
tena. 3akoH ['yka. Cuiibl, 1€MCTBYIONIME TPU BpallaTEIbHOM JIBUKEHUU.

PabGora, MomHOCTb, 3HEprus Enuunnel m3mepenusa. KuHetnyeckas W MOTEHLMAIbHAS
SHEPIruU. 3aKOH COXPAHEHUS SHEPIHH.

VY nap mwapoB. Ypyruii 1 Heynpyrui yaapsl.

JlnHaMuKa BpalaTeabHOrO JBUKEHHUS.

Kunematuka rapmoHuyeckoro kojebanus. CMmenieHue, CKOpOCTh, YCKOpPEHUE TMpHU
Kosie0aTeIbHOM JIBIDKEHUH. [lnHamuka KojnebaTreabHOro ABMKEHUS. Y paBHEHHE CBOOOIHBIX
KOJICOAHUH.

Konebanuss Marematnueckoro u ()U3MYECKOrOo MAasTHUKA.DHEPIrus TrapMOHUYECKHX
KOJICOAHUH.

3aryxawomue konebanus. JuddepenuuanbHoe ypaBHEHHE 3aTyXalOUIMX KOJIEOaHHM.
Koadduuument 3aryxanus. Ammimrtyna, Yacrora u nepuos, JTorapuMUIecKuid TEKPEeMEHT
3aTyXaHusl.

Brinyxnennsie  koneOaHus.  YpaBHEHHE  BBIHYKJEHHBIX  KOJeOaHW. AMIUTUTYyAa
BBIHYKJICHHBIX KOoJieOaHui, e€ 3aBUCUMOCTh OT YaCTOThI BBIHYKatolel cuiibl. Pesonanc.
3aKoHBl HJICATBHOTO Ta3a. YpaBHEHHWE COCTOSIHUS HJACIbHOr0 ra3za (ypaBHEHHUE
MenpneneeBa- Knaneiipona).OCHOBHOE  ypaBHEHHE  KHUHETHYECKOM  TEOpPHM  Ta3oB.
AOCOIOTHBIN HYJIb TEMIEPATYPHI.

CpenHsiss KMHETHYECKash SHEpPrusl IMOCTYNaTelbHOIO JABMXKEHUS MoJjekyn raza. Ckopoctu
MOJIEKYJI Ta3a. 3aKOH pacIpeiesieHusi MOJIEKYJI TI0 CKOPOCTAM (pactmpeneneHue Makcsesia).
I'a3 B mone tsokect. bapomerpuueckas popmyna.

3aKOH W3MEHEHHUS KOHIIEHTPAIMM MOJEKYJ C BBICOTOM. 3aBHUCHUMOCTH paclpeeieHus
MOJIEKYJI 10 BBICOTE OT Macchl MOJIEKYJ U TeMIlepaTypsl ra3a. Pacnpenenenue bonpiimMana.
CronkHoBeHue Mosiekyi. CpeaHss AjuHa cBOOOIHOTO nMpodera MoIeKyJsl. 3aBUCUMOCTD €€ OT
JIaBJICHUS U TeMIlepaTypbl. Bakyym.

VYpaBHEHHUs IepeHoca B ra3ax.

[TepBoe Hauano TepmoamHamuku. CTemeHH CBOOOIBI MOJEKYN ra3za. BHYTpeHHsS sHeprus
uaeanbHOro rasa. Pabora, coBepiaeMasi Ta3oM MpH €ro paciupeHur. OU3nYecKuii CMBICI
YHUBEpPCAIbHON Tra30BOM MOCTOSTHHOW. TeruoéMKocTh uAeanbHOro ra3a. 3aBHCHUMOCTD
TETIIOEMKOCTH OT TEMIIEPATYPHI.

Kpyrossie npoueccsl. KIT/] nukna. [uka Kapso.

OOparumble ¥ HEOOpaTUMBIE TPOIECCHL. TepMOoaMHAMHUYECKash BEPOSITHOCTh COCTOSTHUS
cucteMbl. OHTponus. Bropoe Hauanmo TepMoaMHAMUKM M €r0 CTAaTUCTHMUYECKUH CMBICIL.
N3MeHeHune SHTpONUHU NpU U30MPOoIIecCcaXx.

PeanbHbie rasel. MexMonekyasspHoe B3auMoAeucTBUE. YpaBHeHHe Ban — nep Baasnbca.
N3oTepmel peanibHOro raza. Kputuueckoe cocToSIHUE BEIIECTBA.

CgoiictBa kuakocreid. [loBepxHOCTHOE HaTsSKEHUE JKUIAKOCTU. JlaBmeHue mon
WMCKPUBJICHHOW TOBEPXHOCTHIO JKUJKOCTU. SIBICHHWE KamWJUISIPHOCTH. BbicoTa momHATHS
KUJKOCTHU IO KaWJUISpy.

Ucnapenue xuakoct. Y aenbHas TEIIOTa UCHapeHus. 3aBUCUMOCTD €€ OT TeMIEepaTyphl.
TerutoBble 1 MEXaHUYECKHE CBOMCTBA TBEPABIX TEIL.
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Bonpochl K 3a4eTy : AEeKTPHYECTBO U MAarHETH3M (2 ceMecTp)

B3aumopnelictBue anexTpuueckux 3apsaoB. 3akoH Kynona. Dnekrtpocratmyeckoe MoOJe€.
HanpsikeHHOCTh TOJISI TOYEYHOro 3apsa, M CHUCTEMbl TOYEYHBIX 3apsAoB. EIMHMIBI
U3MEPEHUS HANPSKEHHOCTH.

[ToTok BekTOpa HaNpsHKEHHOCTH 3JeKTpocTarndeckoro mnons. Teopema ['aycca u eé
IIPUMEHEHHUE K pacueTy 3JIEKTPUUECKUX MOJIEH.

Pabora snekTpocTaThyeckoro mojs Mo mnepemelneHuto 3apsna.lloreHuuanbHas sHEprus
3apsga B JJIEKTpocTaThyecKoMm Tone. [loreHuman. EauMHWLBL HW3MEpPEHHs IOTEHLHAIIA.
[lorenuuan mons TodeyHoro 3apsiga. PaGota mo  mepemenieHuro  3apsiga B
AJEKTPOCTATUYECKOM II0JIE.

[Tonsipuzanus HENOJSIPHBIX U MOJSIPHBIX JHUAJEKTPUKOB B 3JIEKTPUUYECKOM moJie. BekTtop
NOJIApU3aLUU. DJIEKTPUYECKOE M0J€ B AMAJIEKTpHUKE. J(M3neKTpuueckas MNPOHHULIAEMOCTD.
HarnpsikeHHOCTh M MOTEHLHUAI AJIEKTPOCTATUYECKOIO OIS B IUDIIEKTPUKE.

DJIEeKTPOEMKOCTh TIPOBOJHUKOB. EJMHHUITEI H3MEPEHHS SIEeKTPOEMKOCTH. EMKOCTB T10CcKoro
KOHJIEHCAaTOpa.DHEPrus 3apsyKEHHOI0 MPOBOJHMKA U KOHJeHcaropa. IlnoTHocTe 3Hepruun
AJIEKTPOCTATUYECKOTO MOJIsA. DJIEKTPUUECKOE M0JI€ KaK BUJ MAaTEPUH.

[ToCTOSIHHBIN 3JEKTPUYECKUNA TOK, €r0 XapaKTEPUCTUKU. Y CJIOBUS CYIIECTBOBAaHHUS TOKa B
MIPOBOJIHUKE. DJIEKTpoABMXKYyIIas cwia. Hanpspkenwe. 3akoH Oma ajig yyacTka IeNU U
nonHoi nenu. 3akoH Oma B nuddepennuansHoit popme. 3akon J[xoyns — Jlenna. Pabota u
MOIIIHOCTb 3JIEKTPUUECKOr0 TOKA. EIMHUIBI UX U3MEPEHUS.

[locnenoBarenpbHOE M MapajUIeIbHOE COEIMHEHHE HPOBOJHUKOB. Pacuer pa3BeTBIEHHBIX
anekTpudeckux uenei. [Ipasuna Kupxroga.

MaruutHoe 1moie TOKAa. XapaKTepUCTUKH MATrHUTHOTO IIOJIA: MAarHUTHAas WHIAYKUUA U
HANpPsDKEHHOCTh ToJsl. M300pakeHre MarHUTHOrO IOJIE C MOMOILBIO JIMHUA MarHUTHOU
MHAYKIUU. [TOTOK MarHUTHON MHIyKIIUH.

3axkoH buo-Casapa — Jlannaca. Ero npuMeHeHue K pacyeTy MarHUTHBIX MOJIEH.

Cuna, peidicTByromass Ha IPOBOJAHUMK C TOKOM B MarHUTHOM Mone (cuiaa Amiepa).
B3aumoneiictBue mapamienbHbIx TOKOB. Cuia, JeicTByromiass Ha 3apsiji, ABMKYIIMICS B
marauTHoe nosie (cuna Jlopenna). Paguyc u nepuon oOpalieHus 3apsKeHHOM 4acTHIbI B
MarHuTHOM rnoje. Pabora no nepemenieHuIo NpoBOAHUKA C TOKOM B MArHUTHOM TIOJI€E.
MaruutHble cBoiicTBa BemiecTBa JlMamarHuTHble BellecTBa. [lapamarHuTHBIE BeElIECTBA.
®eppomarneTuku. HamarnmuumBaHue »xeine3a B MarHUTHOM mnosie. I'mcrepesuc. Ilpuponma
beppomarueTusma.

OnexktpoMarHuTHass uHAyKuusa. [lpaBuno JleHma nns  omnpeseneHuss  HalpaBlICHUS
UHAYKIMOHHOro Toka. Bemwmumna OJIC wunaykunumu. Mexanusm Bo3HHKHOBeHHs OJIC
MHAYKIHMH B IPOBOJAHUKE ABMXKYIIIMMCSI B MArHUTHOM T10JI€ M B HEMOJIBHKHOM ITPOBOISIIEM
KOHTYDE.

SBnenne camomnaykuuu. DJC camomuaykuuu. MHIYKTUBHOCTH KOHTYpa M COJICHOMA.
Envnanna nHaykTuBHOCTH — ['eHpu. DHeprus MarHUTHOTO NOJISA. DKCTPATOKH 3aMBIKaHUS U
pa3Mbikanus. Banmuas unaykuus. Toku ®yko. Tpancdopmarop.

Pabora BbIXOJa 37eKTpoHa M3 Merayuia. TepmoanekTpoaHas smuccus. [IpuHuun paGoTsl,
XapaKTepUCTHKU M TMPUMEHEHHE AJIEKTPOHHBIX Jamm. BTopuuHas >1M€KTpOHHAs IMHCCHSL.
@DOTORIEKTPOHHBIE YMHOKUTEH.

KonTakt 1ByX pa3HOpOIHBIX MeTauioB. KOHTakTHass pa3HOCTh  IOTEHIIMAJIOB.
TepmonnexkTpoasrxkymas cuia. Tepmomnapa, €€ rpagynpoBKa U IPUMEHEHHE.

[lonsiTHE O KBAHTOBOM TEOPUM MPOBOAMMOCTH. IJIEKTPONPOBOAHOCTH  METAJIIOB,
MOJIyIPOBOIHUKOB U IUAJIEKTPUKOB C TOUKH 3PEHUS 30HHOW TEOPHUH.

CobcTBeHHas U pUMECHAs MPOBOJUMOCTD MOJIYIPOBOAHUKOB. OOpa3oBaHUEe 3aTUPAIOILIETO
ClI0S B MECTE€ KOHTAaKTa JByX IOJIyIPOBOJAHUKOB pa3JIMYHOIO THUIIA TNPOBOJUMOCTH.
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[TomrynpoBOIHUKOBBII HOJ, €r0 XapaKTEpPUCTUKH W HCIOJIb30BAHHUE MAJISl BBIIPSIMIICHUS
IIEPEMEHHOT0 TOKA. TpaH3ucTop.

DJIEKTPUYECKUH TOK B pacTBOpaX 3JIEKTPOJIUTOB. CTeneHb aucconuanuu. 3akoH Oma jist
pPacTBOPOB  AJIEKTPOJIUTOB. iekTposu3. 3akoHel Dapanes. Ormnpegenenue 3apsa
OJIHOBAJICHTHOTO MOHA.

[TomydeHne MEPEeMEHHOTO TOKA M €ro XapakTepUCTHKH. OMHUYECKOe CONMpPOTUBIICHHE,
KOHJEHCATOP U KaTyIIKa HHAYKTUBHOCTH B IIETH [IEPEMEHHOT0 TOKA.

3akon Oma aJs OCIe0BAaTEeNbHOM 1enn nepeMeHHoro Toka. CnBur ¢a3 Mexay TOKOM U
HanpsDKeHUEeM. SIBeHHe pe3oHaHca B IEMM MEepEeMEHHOro Toka. MOIIHOCTh B IENU
MepeMEeHHOTO ToKa. KoapUIIMEHT MOIITHOCTH, ITyTH €T0 MOBBIIICHUS.

Bonpocsl k 3k3aMeny: OnTuka u atomHas ¢pusuka (3 cemectp)

ITpupona ceera. KBaHTOBO-BOJIHOBOM Nyanu3M. IlIkana 3J€KTpOMarHUTHBIX BOJIH.
['eomerpuueckas ontuka. OCHOBHbBIE 3aKOHBI FT€OMETPUUECKON ONTUKU (IPSIMOIMHEHHOTO
pacpoCTpaHEHHs CBETA, HE3aBUCUMOCTH CBETOBBIX IIyYKOB, OTPa)KEHUS U IPEJIOMIICHUS
ceta). [losiHOE BHYTpEeHHEE OTpaKEHHE, €r0 MPAKTUUECKOE IPUMEHEHHE.

Tonkue nuH3bl. OCHOBHBIE NOHATHS (IJIaBHAsi ONTUYECKAst OCb, ONITUYECKUN LIEHTp JIHH3HI,
doxkyc, pokycHoe paccTosiHue). BeiBoa popmyiiel ina3bl. OnTrueckas Cuiia JUH3HL.
[Toctpoenue nzoOpaxkeHus npeamera B inH3ax. HenocraTku nmunH3 (chepuueckas u
Xpomarudeckast abeppariusi, aCTUTMaTH3M).

dotometpusi. OCHOBHbIE (POTOMETPUUECKHE XapAKTEPUCTUKHU (CBETOBOM MOTOK, CHJIA CBETA,
OCBEILIEHHOCTD, IPKOCTb). ENMHUIBI H3MEPEHUS 3TUX BEJIUYHUH.

Wntepdepenius cBera. KorepentHsle BosHbl. CrIOCOOB! NOTYUYEHNs KOT€PEHTHBIX BOJIH

( meron KOHra, Ounpusma u 6uszepkana Openens).

Wutepdepenius cBeta. Y clioBrue MakCUMyMa 1 MUHUMyMa uHTepdepenuuu. Pacuer
MHTEP(PEPEHIIMOHHOM KapTUHBI OT IBYX HCTOUYHUKOB.

WNuTepdepeniiys cBeTa B TOHKHX IUIeHKaX. MIHTepdepeHInOHHbIe KapTUHBI B OTPAKEHHOM U
npoxoasieM ceete. [10710Ckl paBHOTO HAKIJIOHA, MOJI0CHI PaBHOM TOMIMHEL [IpakTHueckoe
IpUMEHEeHHEe UHTepPEePEHIINN CBETA.

UnTepdepenmus ceeta. Konbiia HetoTona. BeiBog ¢popmyIisl 1uist paanycoB CBETIIBIX U
TEMHBIX KOJIELl B OTPAXKEHHOM U IPOXOJAILEM CBETE.

Hudpakmus ceera. YcinoBue HabmoaeHus nudpakmuu ceeta. [Ipunmun [oirenca-dpenens.
OOBbsicHeHHE ABJIEHUS AU(PAKIIMA HA OCHOBE 3TOT0 MPUHLIUIIA.

Hudpaxnus Openend. udpakuus Ha KpyrioM orsepctiu. Meron 30H Openens.
Hudpakuus Opaynrodepa. Judpakuus Ha 01HON MIEAH. Y CIOBHS MaKCUMyMaM U
MUHUMYMa.

Judpakuuonnas pemerka. Judpakius Ha pemerke. Y cIoBUsS MaKCUMyMaM U MUHUMYyMa
JUTst Tu(paKIMOHHOMN PEIeTKH.

Judpakuus Ha npocTpaHcTBeHHOH perietke. Dopmyna Bynsda — bperros.

Pa3penraromias cnocoOHOCTh ONTUYECKUX TPHUOOPOB.

[Monspuzanus ceera. EctecTBeHHBIN U MOsIIpr30BaHHBIN cBeT. CrIocoObl MOMyYeHUs
NOJIIPU30BaHHOrO cBeTa. [IpakTHyeckoe MpUMEHEHHE SBJICHUS OIS pU3AIUH.
[Tonsspu3zanus ceeta. I3MeHeHNEe MHTEHCUBHOCTH CBETA IIPH MPOXO0KICHUH Yepe3
nossipusaTop. 3akoH Maimoca. [lonspuzanus cBeTa Ipyu OTPAKEHUH OT AUDIIEKTPUKA. 3aKOH
bprocrepa.

HBoiinoe mydenpenomiierre. CBOHCTBa 0OBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JTyUeH.
ITpuszma Huxkosst, €€ yCTpONCTBO U IPUHIUI ACUCTBUS.

SIBneHne BpaleHus IIOCKOCTH nosspu3anni. ONTHYECKN aKTUBHBIC BEIIECTBA. YOI
MIOBOPOTA IVIOCKOCTH MOJISIPU3ALIMY IPU IPOXOXKIACHUH CBETA YEPE3 TBEP/IbIE BEILIECTBA,
pactBOpsl. IIpakTHUeckoe npuMeHeHue.
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39.
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42.

. {ucnepcus ceera. HopmanibHas 1 aHOMalibHasA TUCTIEPCHS. DIIEKTPOHHAS TEOPUs
JUCIIEPCUN.
ITornomenue cBera. 3akoH byrepa. Paccesnue cera. 3akoH Panes.
TemioBoe U3JIy4eHNE U €T0 XapaKTEPUCTUKU: CIEKTPaJIbHAs U UHTErpajbHast
UCIycKaTenpHasi CIocOOHOCTb, MOTJIoIaTeNbHast ciocoOHOCTh. [lonsaTHe abcomoTHO
YEepHOro TeJa.
TennoBoe n3mydeHue. 3akoHbl TerioBoro m3nyuenus: Kupxroda, Credana-bonpimana,
Bumna.
Tennosoe uznydenue. ®opmyna Panes-Jxunca. YiaerpaduoneroBas katactpoda. Dopmyna
[Tnanka. Onrtuyeckass TUPOMETPUSI.
®dotorpdexr. Buemnnii u BHyTpeHHUN hoTodPdekt. 3akoHsl poTtorddekra. YpaBHECHHE
Onnmreitna. OObsicHeHne 3aK0OHOB (oTo3(h(heKkTa Ha OCHOBE KBAHTOBOW TEOPUHU CBETA.
dotorddexrt. [IpakTnueckoe npumenenue horoddpdexra. DoTodeMEHTHI (BaKyyMHBIH,
ra3oHaroJIHEHHbIN, BEHTUIIbHBIN), POTOCONPOTUBIIEHUE, UX YCTPONUCTBO U IPUHLIUIT
NEeNUCTBUSL.
KBanToBbIe cBOlicTBa BemecTBa. @OTOH. DHEPTHsl, UMITYJIbC U Macca (hoToHa. J[aBneHune
CBeTa.
KBanTtoBeie cBolicTBa BemecTBa. Dpdext Komnrona.
KopmyckynsipHo-BOTHOBOH ayanu3M cBOWCTB BemlecTBa. [ umoresa ae bpoiins.
CoorHomenust HeonpeaeneHHocTel I eiizendepra.
BonnoBas ¢ynkuus, e€ gpusndeckuii cMbicii. BpeMeHHOE U cTallnOHapHOE YPaBHEHUS
[IIpénunrepa.
ATOM BOJIOpOJIa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uncia (TJ1aBHOE, OpOUTATBHOE,
MarHMTHOE, CIIMHOBOE), MX (u3HdecKuid cMbIca. CIIeKTp aTromMa BOJOpO/Ia.
Crpoenue atoma. Mojnenu atoma Tomcona u Pesepdopaa. JIuneituaTslit ciektp u
3aKOHOMEPHOCTH B CIIEKTPE U3IYUYEHHS aToMa BOJIOPO/Ia.
Teopus bopa. [Toctynatsl. OnbiTel @panka u I'epua. AToMm Bogopona o bopy (paauyc
OpOUTHI, MOJHASI SHEPTUs JIEKTPOHA B aTOME, SHEPTUS KBaHTa, MOCTOsIHHAA Pundepra).
PentreHoBckue TpyOku. TOpMO3HOE PEHTI€HOBCKOE M3TyYeHHE. PEHTreHOBCKHE CIIEKTPHI.
KopoTkoBosiHOBasi TpaHuIla TOPMO3HOT'O PEHTI€HOBCKOI'O CIIEKTpa. XapaKTepUCTUUECKOe
PEHTTEHOBCKOE U3JIy4eHHE. 3akoH Mo3ziu.
Ctpoenue aToMHOrO siapa. Jledekt macc. DHeprus cBsi3u, yJeNbHAasi SHEPTUs CBA3H.
CriocoObI MosTy4eHus sIepPHOM SHEPIrUu.
Mopnenu atomHoOro s1pa (KanenabHasi, o0oio4yeuHas). Anepusie cubl. Mx cBoiicTsa.
EcrectBenHas paguoakTuBHOCTh. COCTaB painOAKTUBHOTO U3NTydeHHUs: o,B,y-myun. Mx
CBOMCTBA.
PagunoakTuBHBIN pacnaj. 3aKOH paguoakTUBHOTO pacnaja (BeiBon). [lepuon nomypacnana,
AKTUBHOCTh PaJIOaKTUBHOIO AJIEMEHTA.
HckyccTBeHHas! paAMOAKTUBHOCTS. SInepHble peakiuu. TUIIbI A1EPHBIX pEaKLuil.
Peakuus nenenus sapa. llemnas peakius.
Peaknus cunresa. [IpoGiiema ynpaBisieMbIX TEpMOSIEPHBIX peaKIuil.
DneMeHTapHbIe YaCTULIbI. XapaKTEepPUCTUKA U KJIaCCU(PUKALUS AJIEMEHTAPHbIX YaCTHUILI.
3aKOHBI COXPAaHEHUS IEKTPUUYECKOTO, JISNTOHHOTO M 0apMOHHOTO 3aps10B (IPUBECTH
npumepsl). KBapku
8. YueOHO-MeTOAUYeCKOe U MHPOPMANIMOHHOEe o0ecmeyeHHe TUCIMILITHHbBI

(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. - Buemnsas
cepuika: http://znanium.com/catalog/document?id=393848
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2. Jlemuayenko, Baaagumup UBanoBuu. Ousnka [IaeKTpoHHBIN pecypce] : yueOnuk / B. U.
Hemumuenko, U. B. JlemumdaexHo. - 6-¢ u3a., nepepad. u 101. - DISKTPOH.AaH. - M. :
HNudpa-M, 2021. - 581 c. - (Bricuiee oOpa3oBanue - bakanaBpuar). - BHemnHss ccplika:
http://znanium.com/catalog/document?id=380106

3. Huxepos, Buktop AjekceeBu4. ®usuka /iy By30B: MexaHuKa U MOJIEKYJISIpHAs (PU3HKA
[DnexTpoHHBIH pecypc] : yaeOHuk / B. A. Hukepos. - DnektpoH. aad. - M. : Jlamkos u K,
2019 - 136 c. - Buemmnss ccesuika: http://znanium.com/go.php?id=1093242

0) 10NOJIHUTEIbHASA JINTepaTypa

1. CageabeB, Urops Baagumuposuu. Kypc dusuku: yuebHOE mocodbue aJis By30B:
B 3 romax / U. B. CaBenbeB. - U3a. 9-e, crep. - CII6. [u ap.] : Jlans, 2022.— Towm 1 : MexaHuka.
MounekynspHas ¢usuka. - 356 c.

2. Cageanes, Urops Biaaaumuposud. Kypc ¢usuku: yueGHOe mocobue ams
By30B: B 3 Tomax / W. B. CaBenbeB. - U3n. 7-e, crep. - CII6. [u np.] : Jlanp, 2022.— Tom 2 :
OnexrpudectBo. Konebanus u BosHbl. BoHOBas ontrka. - 468 c.

3. Cageabes, Urops Baagumuposuu. Kypc ¢uzuku: yuebHoe nocodbue s
By30B: B 3 Tomax / U. B. Casenses. - Uzn. 7-e, crep. - CII6. [u ap.] : Jlans, 2019.— Tom 3 :
KBanToBass ontmka. AtomHas ¢(usuka. dusumka TBepmoro Tena. dusMka aTOMHOTO sapa H
aJieMeHTapHbIX Yactuil. - 308 c.

4. CapeabeB, Urops BiaagmmupoBuu. COOpHUK BOMPOCOB M 33Jay MO OOMIEH
¢usuke : yued. mocobue st By3oB/ M. B. Casenbes . - U3xa. 10-¢, crep. - CII6. : Jlans, 2022. -
292 c.

S. TpopumoBa, Taucuss HNBanoBHa. COOpHHK 3amad MO Kypcy (QU3UMKHA C
pemieHusMu : yueb. mocob. mius  crya. By3os / T. U. Tpodumosa, 3. I'. IlaBnoBa. - Uza. 7-e,
crepeoturl. - M. : Beicmias mkona, 2006. - 589, [3] c.

6. Tpopumona, Taucusi UBanoBua. Kypc ¢usuku: yueb. moc. mui CTyn.

yupexaeHuit Beiciiero oopazosanus / T. . Tpodumosa. - 24-¢ u3zn., crep. - M. : Akagemus,
2020. - 560, [2] c.

1. Boabkenuureiin, Banentuna CepreeBna. COOpHUK 3a/1ay 1Mo oO0IIEMYy Kypcy
bu3uku : Ui cTyaA. TexHuueckux By3oB / B. C. Bombkenmreidn . - 4-usn., crep. - CIIO. :
Kamxkusenii mup, 2008 - 328 c. - (Cneruanucr)

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

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

9. Tpodumona, Tancuss MBanoBHa. ®usuka : y4eOHUK : JUIsl CTyA. BY30B IIO
TeXHW4Y. Hanpasi. noarot. / T. W. Tpodumosa. - 2-e u3za., nepepad. u pom. - M. : Akagemus,
2013. - 344, [2] c. - (Beicmee npodeccronanbHoe oOpasopanwe.) (bakaraBpuar)

r) mporpammHoe obecnevyeHue u UHTepHeT-pecypcsl.

JInneH3noHHoenporpaMMHoeodecreyeHue:

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: Byxrantepus 8 (yue6Has Bepcus)

Project Expert 7 (Tutorial) for Windows

CIICKoncynbrantllnroc

KasperskyEndpointSecurity mas 6ustneca CrangapTHBII
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CBOGOI[HO pacnpocrpansieMoce JUICH3IUNOHHOEC POrpaMMHO€ odecmeueHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
GoogleChrome
B T.4. OTCYECCTBCHHOC
Sunexc.bpaysep

HNudopmaunoHHbie cIpaBOYHbIE CHCTEMbI

— EnuHoe oKkHO 1ocTyma K 00pa3oBaTebHBIM pecypcaM— peXKUM J0CTyIa:
http://window.edu.ru/

— UIIC «Koncynbrantllnroc» — pesxum goctyna: http://www.consultant.ru/

— Unrepdakc - LleHTp pacKpbITHs KOPIOPAaTUBHON HH(DOpMAIHK (CepBEp PACKPBITUS
uHpopMmarmmn) — pexum jgocrymna: https://www.e-disclosure.ru/

—  HWudopmanmonno-npaBoBoid  mopran [APAHT.RU -  pexum  pgocryma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs crpaBoyHas cucteMa «CenbXo3TexHHuKa» (Web-Bepcus) - pexum
noctyi: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bl JAHHBIX

— Hayunas snextponnas 6ubnmoreka eLIBRARY.RU- pexwum nocryma: http://elibrary.ru

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

— Od¢uumanbHelii caldT PenepanbHON CIIy>KObl TOCYAAPCTBEHHOM CTaTUCTUKH— PEXKUM
noctyna: https://rosstat.gov.ru/ (OTKpbITHIH AOCTYIT)

— Poccuiickas Axanemus Hayk, OTKpBITBIH JOCTYN K Hay4yHBIM JKypHajaM — PEXHUM
nocrtymna: http://www.ras.ru(OTKpsITBI# ZOCTYII)

— Odunmanbuplii callT MUHUCTEPCTBA CENBCKOTO XO03siiicTBa Poccuiickoit denepanun —
pexum nocryna:http://mex.ru/ (OTkpeIThIil JOCTYIT)

JJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

— OnexkTpoHHBIH OuOmuoreunslii karamor Web HWPBUC — pexum gocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— OBC JIAHD — pexxum goctyna: https://e.lanbook.com/

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

— DBC IOPAUT - pesxum gocryma: https://urait.ru/

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

— OJeKTpOHHAs o6ubnuorexa U3J1aTETTBCKOTO LEHTpa «AxaneMusy»:
https://www.academia-moscow.ru/elibrary/(xomnexmus CI10O)

— 3BC ®I'bOY BO Bomnoroackas IMXA — pexum nocryma: https://molochnoe.ru/ebs/

9. MarepuajbHO-TEXHHYECKOE o0ecredyeHue TUCIUIIMHbI
VYuebnas ayauropus 1237 nnsa mpoBeneHHs J1abopaTOpHBIX paboT. MexaHuka u
MoJieKyJisipHas (pu3uka. OCHOBHOE 00OpYAOBaHUE W HAIJISITHBIC TTOCOOUS: TpUOOMETpP, MaITHHUK
Ob6epOeka, MaTeMaTUYeCKUi M (U3NYECKUN MAATHUKHU, NPYKUHHBIA MasTHUK, YCTAaHOBKA JUIS
U3yYeHHs] 3aKOHOB YIIPYTOrO M HEYNPYroro ynapa Tell, YCTAHOBKa I W3yUYCHHs YIpPYTUX
negopmanuii, ycraHoBka mns ompeneneHuss Cp/Cy, Hacoc, ycTaHOBKAa JUIS ONpEACTICHUS
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BA3KOCTH KUAKOCTH MeTogoM CTOKca, BHCKO3HMETPBI, YCTaHOBKAa MJii ONpeesieHus
KO3 HIMEHTa TOBEPXHOCTHOTO HATXKCHHS METOJOM OTphIBa KOJIbLIA, CEKYHJIOMED,
HITAHTEHIIUPKYJIb, MUKPOMETP, JINHEHKH, TEPMOMETPHI.

VYuebnas ayauropus 1229 ans mpoBeneHus J1abOpaTOpHBIX pabOT. DIIEKTPHUYECTBO U
maraetu3Mm. OCHOBHOE 00OPY/I0BaHKE U HAIJIAIHBIE TOCOOUS: yCTAaHOBKA JIJISl U3yYEHUs 3aKOHOB
Kupxroda, (peocrat, amnepMerpsl, BOIBTMETPBI, COMPOTHBIICHUS, BBIIPSIMHUTEINb), YCTAHOBKA
JUIsL TIPOBEPKM 3aKOHOB IIEPEMEHHOr0 ToKa (amMmepMeTp, BOJBTMETpP, PEOCTaThbl, KaTYIIKH
WHJIYKTUBHOCTH,  KOHJEHCATOpPbI,  BBIIPSIMUTENb, I[EPEMEHHOr0  TOKa), TepMomapa,
MUKpPOAMIIEPMETP, AJIEKTPOIUIUTKA, TEPMOMETPBI, Mara3uH CONPOTHUBIICHUH, YCTAaHOBKA MJis
MCCJIEJOBAHMSI 3aBUCHMOCTH COIIPOTHBIIEHUS IIPOBOJHUKA U MOIYIIPOBOJHUKA OT TEMIIEPATYPHI,
AJEKTPOIUIUTKA,  MyJdbTumeTp BP-11, ycranoBka misi  u3ydeHuss p-n  mepexoja
(MUJITHAMITIEPMETPBI, BOJIBTMETP, PEOCTaT, BBIIpsAMUTENns B-4-12 ocuwmmnorpad 31eKTpOHHBIN
y4eOHBbIi), yCTaHOBKA [UIsl CHSTHS XapaKTePUCTUK TPAH3UCTOPA, YCTAHOBKA Ui CHSTUS
XapaKTePUCTHK TPEXIICKTPOJHONW JIAMITBI, OCIHIUIOTpad, YCTaHOBKA Ui ONpPEACTICHHS
TOPU30HTAIIBHOM COCTABIIAIOIIECH HHAYKIIMA MAarHUTHOTO TOJIsl 3eMJI (TaHreH-0yccollb, peocTar,
KITt04, BeIpsiMuTens B C-4-12. 9 ammiepmerp).

VYyeOunas ayautopus 1236 mist mpoBeaeHus 1abopaTopHbIX paboT. OnTuka. ATOMHAs
¢u3uka. OcHOBHOE 000OpYy/JOBaHHE W HATIIAHBIC MMOCOOMS: YCTaHOBKA JJISl M3YYECHHUS PaOOTHI
(GOTO’IEMEHTOB  NMPUMEHSEMBIX B  OpOMbINUIEHHOH  3nekrporuke (Ctenng DOC-5 );
yYHUBEpCaJIbHBIH MOHOXpomarop YM-2; ycraHoBka g noigydeHus koisiell HbroToHa;
cnektpoMerp CD-46; ycraHoOBKa [isl ONpEAENCHUS IJIWHBI CBETOBOM BOJIHBI (TOHHOMETD,
TU(PaKIMOHHAS PEIIeTKA); YCTAHOBKA JIJISl CHATHS XapaKTEPUCTUK (POTOIIEMEHTA; ONTHYESCKHMA
nupometp OIIINP-17; caxapumerp CY-4; pedpakromerp NPD-22.

VYuebnas ayauropust 1234 mjist npoBeAeHUS 3aHATUHN JICKIIMOHHOTO U CEMUHAPCKOTO THUITA
(MpakTUYeCKUe 3aHATHUS ); TPYNIIOBBIX U MHINBUIYATbHBIX KOHCYJIbTAIUN; TEKYIIEro KOHTPOJIS U
MIPOMEKYyTOUHOM arrectaruu. OCHOBHOE 000pyI0BaHHE: dKPaH sl MpoeKkTopa 1 mIT., MpoeKTop -
| mwT., KOMIOBIOTEP B KOMILIEKTE - | IT.

VYuebnas ayauropust 1225 mist npoBeASHUS 3aHATHH JIEKITMOHHOTO U CEMUHAPCKOTO THUIIA
(MpakTUYeCKUEe 3aHATHUS ); TPYNIIOBBIX U MHINBUIYATbHBIX KOHCYJIbTAIUN; TEKYIIEro KOHTPOJIS U
IpoMeXyTOUHOMU atTtecTanu. OCHOBHOE 000pYZOBAaHKE: KpaH AJIs MpoeKTopa 1 MIT., IPOeKTop -
| mT., KOMIOBIOTEP B KOMILIEKTE - | IT.

OBECIHHEYEHHUE OBPA30BAHMUA J1JIA JIUL C OB3

st obecnieueHusi 00pa3oBaHUS WHBAIWAOB M JIMI C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3/10pOBbsI peaTu3alysl JUCIUIIMHBIMOXKET OCYIECTBIATHCS B aallTUPOBAHHOM BHJIE, UCXOIS U3
WH/IMBUIYAITBHBIX TICUXO(QHU3NUECKUX OCOOCHHOCTEH U 110 JIMYHOMY 3asBJICHUIO 00ydaronerocs,
B YaCTH CO3/IaHUS CIIEHUABHBIX YCIOBHH.

B cnenmanbHBIE yCIOBHS MOTYT BXOIWTBH: TPEAOCTABICHHE OTICIHHOW ayTUTOPHH,
HEOOXOIMMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIEr0 HEOOXOANMYIO
TEXHUYECKYIO TIOMOIIb, BBIOOP (POPMBI MPETOCTABICHUS WHCTPYKIIMH IO MOPSIKY MPOBEICHUS
TEKyIIEro KOHTPOJII M TPOMEXKYTOUHOW aTTeCTallid, WCIOJb30BaHUE  CHEIHMATIBHBIX
TEXHUYECKHUX CPEJICTB, MPEIOCTABICHUE TTIePEepPhIBA IJIs TIpUeMa MUTIIH, JIEKapCTB U JIp.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPELYCMOTpPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH TTOYTHI.

Y4eOHO-MeToIMYeCKUe MaTepualbl Ui CaMOCTOSTEIbHOM pPabOThl OOydaroIIMXCS M3
Yrciia HHBAJIH/IOB M JIMI] C OTPAaHMYSHHBIMH BO3MOKHOCTSIMU 310poBbs (OB3) nmpenocrasisiroTes
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM UX 3/J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUst I ¢ HapyIeHNUsIMH 3pSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.
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JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.
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10. HepequL KOMHeTeHHHﬁ, ITallbl, MOKA3ATE/IN U KPUTCPHUHN OLICHUBAHUS

®uzuka (15.03.02 - TexHosornueckne MalMHbI M 000pyI0BaHUE, NPoduib MalIHHBI M aNNapaThl NHIIEBBIX NPOU3BOJICTB_)

Llem) JUCHUITIINHBI

(bOpMI/IpOBaHI/Ie HpeZ[CTaBHeHHfI, HOHS[TPII7[, 3HAHUH O (l)yHZ[aMeHTaJ'ILHLIX 3aKOHAaX KJIACCUYECKOM U COBPEMGHHOﬁ (l)I/ISI/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 U3YyYCHHUS CMEKHBIX JUCHUIUINH, JJI
IMPOJAOJLKCHUSA 06pa30BaHI/IH.

33[[3‘11/1 JUCHUITIINHBI 1.

M3yueHne OCHOBHBIX 3aKOHOB MEXaHUKH, TEPMOJIUHAMHKH, 3JIEKTPOMArHETH3Ma, ONTHKH,
3amad.

2. Pa3BuTHe NTOrM4ecKOro MbIIIICHHS.
3. OBrnaneHue METOaMH JIAOOPATOPHBIX HCCIICTOBAHUM.
4. BpIpaboTKa yMEHHI M HaBBIKOB 110 IPUMEHEHHIO 3aKOHOB (DM3UKH, HEOOXOAMMBIX IS BBIOPAHHOI CIEIHANBHOCTH M TS IPUMCHEHHS IOy Y€HHBIX
3HAHUWA B MHXEHEPHOU NPAKTHUKE.
5. JleMoHCTpais CBSI3H pa3aesioB PU3UKH C MPAKTHYECKUMU 3aa4aMu.
6. Pa3BuTHE yMEHHS MCIOJIB30BaTh 3aKOHBI (PM3UKH JIsl PELICHHs IPUKJIHBIX 33]1a4 U TPaMOTHO UHTEPIPETUPOBATh UX PE3YJIbTATHI.

aTOMHOM (1)I/I3I/IKI/I 1 OCBOCHHC METOAOB PCIICHUS

B mporiecce OCBOCHUS TAaHHOMN TUCIMIUIMHBI CTYJCHT (hOPMHPYET M JCMOHCTPUPYET CIICIYIONIUES

Komnerenun dopma
[Tnanupyemble pe3yabTaThl 00yUEHHs TexHonoruu .
OIIEHOYHOT O CryneHu ypoBHEH OCBOCHHS KOMIIETEHIIUU
Wnnexc dopmynupoBka (MHIUKATOPHI TOCTIDKEHUS] KOMIETEHIIUH) (dbopMupoBaHust cpejicTBa
Oo6uenpodeccHoHAIbHBIC KOMIICTCHIIUU
OIIK-1 Crocoben NJ-1 onk-1 3HaeT OCHOBHBIEC OHATHUSA U Jlexru 3anmaun ams Hwu:xe noporosoro (HeyaoB/1eTBOPHUTENbHBIIH)
MIPUMEHSTh OCHOBHBIE 3aKOHBI (PU3HUKH. camocTosaTensHOro | TpeOyemble 3HaHUSA, YMEHHUS U BIIaJICHUS HE
ecrectBeHHOHayuyHble | WJI-2 onk-1 YMeeT Ucroib30BaTh JlaGopatopHsble pabOTHl | pemeHus c(OpMHUPOBAHBI.
U OOIIEHMH)KECHEPHBIE | CTATHCTUYECKHI anmapar U TeXHUICCKHUE Iloporosrlii (YA0BJI€TBOPUTEIbHBII)
3HaHUS, METONBI | CpeAcTBa Ayt 00paboTku Pemenne 3amau CobecenoBanue 3HaeT  OCHOBHble  (u3HMYecKHe  SIBJICHUS;
MaTeMaTHYECKOTO 9KCIEPUMEHTAIBHBIX TaHHBIX, 3aKOHBI (yHIaMeHTalbHbIE TOHATHS, 3aKOHBI M TEOPUH
aHaIM3a n | QU3MKH I PEeTyIUPOBAHUS, TectupoBanne OTuer o KJIIACCHUUYECKOH U COBpEMEHHOH (hU3UKH;
MOJIETTUPOBAHUS B | YNpaBlIEHUS U COBEPLIEHCTBOBAHUS nmabopaTopHOA IpoaBuHYTHIN (X0POLI0)
npodeccroHabHOM TEXHOJIOTHYECKUX MPOILIECCOB pabore YMeeT BBIACTATH KOHKPETHOE (PU3HUECKOE
JIeSITETIbHOCTH MPUMEHUTENBHO K BEIOpaHHON cojiep KaHHe B IPUKIATHBIX 3a/1a4ax Oy rymiei
CHEIMaTBbHOCTH, TPAMOTHO Tect JIeATENbHOCTH , 00pabaThIBaTh
WHTEPIIPETHPOBATH MTOTyICHHBIC Pegepar 9KCIIEPHMEHTAIbHBIE JaHHBIE, TPAMOTHO

PE3YIBTATHI

WJI-3 onk-1 Bmazgeer crmocoOHOCTEIO
MPOBOJNTE aHAIH3 PE3YIbTATOB
00pabOTKU CTATHCTUYCCKUX JAHHBIX U
(hopMyTHpOBaTh Ha €r0 OCHOBE
MPAaKTHYECKHA 3HAYUMBIC BBIBOIBI

nja-4 OITK-1 Bnaneer HaBBIKAMH
IUTAHUPOBAHHS CaMOCTOSITEIBHON pabOThHI

WHTEPHPETUPOBATH MOJYUYEHHbIE PE3YJIbTATHI ;
Broicokuii (0TJIMYHO)

Baianeet, ciocOOHOCTBIO TIPOBOIUTH AHATU3
pe3yIbTaTOB 00PaOOTKH CTATUCTHYCCKUX
JAHHBIX ¥ (GOPMYIHPOBATH HA €T0 OCHOBE
MIPaKTUYECKU 3HAYUMBIE BBIBO/IbI, HABBIKAMH
IUTAHUPOBAHHS CAMOCTOSATEIBHON pabOTH 1
METO/IaMU JIA00PATOPHBIX HCCIICIOBAHUM,




u METOAAMHU mab0paTOPHBIX
HCCIIENOBAaHMM, MeTodaMH 0000IIeHUs
pe3yIbTaToB npu MPOBEICHUH

TEOPETUYECKUX U IKCIEPUMEHTaIbHBIX
HMCCIIEeIOBAHUMN

MeToaMu 00O0O0IICHNS Pe3yIbTaTOB IPH
NPOBEICHUH TCOPETHIESCKUX H
HKCHEPUMEHTAIBHBIX UCCIIEAOBAaHUN
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