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1 Ilenw u 3agayu JTUCHHUILINHBI

Heabio u3yuyeHuss TUCHUITUHBI «DuU3UKa» sBIsSeTCs (POpMHUpPOBAHUE MPEIICTABICHHIA,
NOHATUH, 3HAHUW O (YHJAMEHTAIBHBIX 3aKOHAX KIIACCHYECKOW M COBPEMEHHOW (M3HMKH |
HaBBIKOB ITPHUMEHEHHS B TPO(GECCHOHATBHON IEATENbHOCTH (PU3NYECKUX METO0B U3MEPEHUN U
UCCIIC/IOBAHM, HEOOXOIUMBIX JUISI M3YYCHHUS CMEXHBIX TUCHUIUIMH, JUIS TPOJOJKEHHS
00pazoBaHusl.

3agaum qTUCHMIJIMHBI:

1. I/I3yquHe OCHOBHBIX 3daKOHOB MCXaHHUKHU, TCPMOJAUHAMUKHU, SJICKTPOMATHECTHU3MaA,
ONTUKW,  aTOMHOW ()U3UKU U OCBOCHUE METOJIOB PEIICHHS 3ajad.

2. Pa3BuTHe 10ormueckoro MuInUICHUS.

3. Osnasenue MeToamu J1a00OpaTOPHBIX UCCIICIOBAHUN.

4. BpipaOoTKa yMEHU M HAaBBIKOB MO IPUMEHEHUIO 3aKOHOB (DU3UKH, HEOOXOIMMBIX ISt
BBIOPAHHOM CIIEIMAIBHOCTH U JUISI IPUMEHEHUS TTOJTyYCHHBIX 3HAHUH B MH)KCHEPHOH MTPAKTHKE.

5. JleMoHCTpaIMs CBSI3U pa3AeioB (GU3NKH C MPAKTUICCKUMH 3aa9aMH.

6. Pa3BuTHEe yMEHHUs MCIIOIB30BATh 3aKOHBI (DU3UKHU JIJISl pEIICHHS] TPUKIIAIHBIX 3a/1a4 1
TpaMOTHO UHTCPIIPETUPOBATL UX PE3YJILTATHI.

Mecrto qucuumiiuibl B ctpykrype OOIIL

JucuuiuinHa «®PU3UKa» OTHOCUTCA K 00s3aTeNbHOM YacTW AMCLUMIUIMH (eaepabHOro
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOrO CTAHJApTa BBICHIETO OOpa30BaHUS I10 HAIPABIICHUIO
noarotoBku 15.03.02 TexHonoruueckue MamuHBI U 000pyAOBaHUE, MPOQPHIb MOATOTOBKU:
Mamussl 1 annaparbl MUIIEBBIX TPOU3BOACTB. MWHAEKC MUCHMIUIMHBL MO0 y4eOHOMY IUIaHy:
b51.0.07.

HucuunnmnHa «@Pu3ukay M3y4aeTcs C NEPBOr0 CEMecTpa IEPBOTrO Kypca MOITOMY
6a3upyercs Ha 3HAHUAX U YMEHHSIX, OJTYYEHHBIX CTYAEHTaMM MPH U3yYEHUH LIKOJIBHOIO Kypca
Gu3MKKM W, W3ydaeMbIX MapauieNbHO, AuCcUUIUMH «Martemaruka» - B1.0.06 n «Xumus» -
b1. 0.08.

JucuunnuHa «@usuka» sBisgercs 0a30BOH A MOCIEAYIOIIET0 W3YYEHHs TUCHUIUINH:
«Mexanuka» b1.0.19, «Temnorexnuka» - Bb1.0.18, «OneKkTpoTeXHUKAa U 3IIEKTPOHUKA» -
b51.0.27, «IIporecchl 1 anmapatsl MHIIEBBIX TPOU3BOJCTB C OCHOBAMH THAPaBIHKN» - 51.0.22.
3HaHUsI, YMEHUS U HaBbIKH, (JOpMUpYEMblE JaHHOW y4yeOHOW NMCUMIUIMHOM, SBISIOTCS Oa3oi
s 3(PEeKTUBHOrO TPOXOKIEHUS TPOU3BOACTBEHHON TMPAKTHKH, HAMUCAaHUS KYPCOBBIX
IIPOEKTOB U BBITYCKHOW KBAIM(PUKAITMOHHOMN pabOTHI.

Obnacte  mpoecCHOHAIBHOM  JIeATeNbHOCTH M cepbl  NMpodhecCHOHAIbHOM
JeSITEIbHOCTH, B KOTOPBIX BBIIYCKHUKH, OCBOMBIIME IporpaMMmy OakanaBpuara (nauee -
BBIIMTYCKHHUKH ), MOT'YT OCYILIECTBIIATH MPO(ECCHOHAIBHYIO JESITEIbHOCTD:

28 Ilpom3BoAcTBO MamMH M 000pyaoBaHus (B cdepax: ONTUMH3ALUN CTPYKTYpPbI
IPOM3BOJICTBEHHBIX IMPOIIECCOB; pa3pabOTKU IPOEKTOB IPOMBIIUIEHHBIX IPOLECCOB U
MIPOU3BOJICTB; 3KCIUTyaTallud TEXHOJOTUYECKUX KOMIUIEKCOB MEXaHOCOOPOYHBIX MPOU3BOJICTB;
pa3paboOTKU KOHCTPYKTOPCKOM, TEXHOJOTHUECKOW, TEXHUYECKOM MOKYMEHTAllMd KOMILIEKCOB
MEXaHOCOOPOYHOTO MPOU3BOJICTBA M MAIIMHOCTPOCHHUS);

40 CkBo3HbIE BUJBI TIPO(PECCHOHATBHOMN JIESTETLHOCTH B MPOMBILIUIEHHOCTH (B cdepax:
TEXHOJIOTHYECKOI0 OOecreueHusl 3aroTOBUTEIBLHOIO MPOM3BOJCTBA HAa MAIIMHOCTPOUTEIBHBIX
NPEIIPUATHSIX; TEXHOJIOTMUECKONM TOJArOTOBKM IIPOM3BOJCTBA JE€Taled MalIMHOCTPOEHUS;
MPOEKTUPOBAHUST MAIIMHOCTPOUTENBHBIX MPOU3BOJACTB, MX OCHOBHOTO M BCIIOMOTaTEIbHOTO
000pyI0BaHUS, MHCTPYMEHTAJIBHONH TEXHHKH, TEXHOJIOIMYECKOHM OCHACTKH; MPOEKTHPOBAHUS
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TPAHCIIOPTHBIX CHUCTEM MAIIMHOCTPOUTEIBHBIX IPOHW3BOJACTB; pa3pabOTKH HOPMATUBHO-
TEXHUYECKOH W TUIAHOBOW JOKYMEHTAIlMH, CHCTEMBbl CTaHAApPTH3AlUUd H CEPTHPHUKAIHM;
pa3paboOTKK CpPEICTB M METOJOB HUCHBITAHUH M KOHTPOJS KayecTBa MAITUHOCTPOUTEIHHOU
MIPOJTYKIINHN).

22 TlumeBasi MPOMBINIIEHHOCTD, BKJIIOYasi IPOU3BOACTBO HAMUTKOB M Tabaka (B cdepe
TEXHOJIOTUI KOMIUIEKCHOM MepepadOTKH MSICHOTO i MOJIOUHOTO CBIPHS).

BBITyCKHUKA MOTYT OCYIIECTBISITH MPO(ECCHOHANBHYIO ACSITENLHOCTh B APYTUX
00J1acTAx MPoeCCHOHATBHON eATEILHOCTH U (WiH) cdepax mpodhecCHOHATBHON A TSIIBHOCTH
IpH  YCIOBUM COOTBETCTBHS YPOBHS UX OOpa3oBaHWs ¥ IOJYYCHHBIX KOMIIETCHIIUN
TpeOOBaHUAM K KBaTU(UKAIIUU pPaOOTHUKA.

OO0bekThl mpodeccHoHANbHON  AesITeNnbHOCTH (WM  00NacTh 3HAHWS). MAIIUHB |
00OpyIOBaHUE  PAa3IMYHBIX  KOMIUICKCOB M MAIIWHOCTPOHUTEIBHBIX  IPOU3BOJICTB,
TEXHOJIOTHYECKOe O0OpYNOBAaHUE; BAKYYMHBIC W KOMIIPECCOPHBIE MAIIWHBI, THAPABINYCCKHE
MAIlUHBI, THIPOIPUBOJIBI U THAPOITHEBMOABTOMATHKA; TEXHOJOTHYECKAsi OCHACTKA M CPEJICTBA
MEXaHHM3allM W  aBTOMATH3aIl[MM  TEXHOJOTMYECKUX  IPOILECCOB  MAIIMHOCTPOCHUS;
NPOM3BOJICTBEHHBIC TEXHOJOTHMUYECKUE TMPOIECChl, HMX pa3padOoTKa W OCBOCHHE HOBBIX
TEXHOJIOTHH; CpeAcTBa HWH(POPMAIMOHHOTO, METPOJOTUYCCKOT0, JUArHOCTUYECKOTO U
YIPABJICHYECKOTO OOCCIICYCHUsI TEXHOJOTHUYECKUX CUCTeM Ui JOCTHDKCHHS KauyecTBa
BBIITYCKAEMBIX M3CIUI; HOPMATHBHO-TEXHUYECKAs JIOKYMCHTAIIHS, CUCTEMBI CTAaHIAPTU3AINN U
CepTU(UKAIIMM, METOJbl W CPEICTBAa WCIBITAHUH W  KOHTPOJsS KayecTBa  H3JCIHU
MaIIHHOCTPOCHUSI.

Turbl 3a1a4 poeCcCHOHATLHON ICATEIHOCTH:

— IIPOU3BOJICTBEHHO-TEXHOJIOTHUECKHUH;
— MPOEKTHO-KOHCTPYKTOPCKHUH;

— HaY4YHO-UCCJIEA0BATEIbCKUM.

3. Komnerenuuu oOyudaromierocsi, ¢popmMupyembie B pe3yJibTaTe OCBOEHHSA
AUCHUNITIHHBI

Koa 1 HauMeHOBaHHE KOMIIETEHIIMH Kon u HauMeHOBaHHe MHANKATOPA HOCTHKEHUS
KOMIIETEHI[HH

OIIK-1 NJI-1 onx.1 3HaeT OCHOBHBIC MOHATHSI 1 OCHOBHBIE

Crioco0eH TPUMEHATh E€CTeCTBEHHOHAyYHBIE U | 3aKOHBI (PU3UKH.

oOIIenHKEHEPHBIC 3HAHUS, Meroabl | WJI-2 onx.1 YMeeT Henonb30BaTh

MaTeMaTUYECKOTO aHaIM3a M MOJCIHPOBAHUSA B | CTATUCTHYECKHM ammapaT U TEXHHYECCKHE

po(heCCHOHAIBHOM IEATENbHOCTH cpencTBa Jjisi 00pabOTKU IKCIIEPUMEHTAIBHBIX

JTAaHHBIX, 3aKOHBI (PU3UKH JUJISl PETyINPOBAHNS,
YIIpaBJICHUS K COBEPIICHCTBOBAHUS
TEXHOJIOTUYECKHUX MPOIECCOB MPUMEHUTEIHHO K
BBIOPAaHHOU CIIENHMAEHOCTH, TPAMOTHO
WHTEPIPETUPOBATH MTOJTYICHHBIE PE3YIbTAThI
NJ-3 onk-1 BrameeT ciocoOHOCTHIO POBOJUTH
aHaJM3 Pe3yJbTaTOB 00PadOTKH CTAaTUCTHUECKHUX
JIAHHBIX U ()OPMYIIHPOBATH HA €TO OCHOBE
MPAKTHIECKHA 3HAUNMBIC BBIBOJIBI

N/I-4 onk-1 Brameer HaBBIKaMU ITTAHUPOBAHUS
CaMOCTOSTEILHOU pa00Thl U METOAMHU
J1a00paTOPHBIX UCCIIEIOBAHUN, METOJaMHU
0000111eHNS PE3yNbTATOB MPH MPOBEACHUH
TEOPETUYECKUX U SKCIIEPUMEHTATIBHBIX
HCClIeJOBaHU N




4. CTpyKTypa M colepKaHue JUCHUILUIUHbI
OOmumii 00beM OUCLMIIIMHEI COCTABIIACT / 3aUETHBIX eqUHHII, 252 Jaca.
Pacnpenenenue no cemectpam 00y4eHUsI:
— 1 cemecTp — 3 3a4€THBIX €IUHULIBI, 729aCOB,;
— 2ceMecTp — 2 3a4eTHBIX eIMHUIIbI, 72 4acoB.
— 3cemecTp — 3 3a4ETHBIX €MHUIIBI, 72 YacOB.

4.1. CTpyKTypa AUCHUNIHHBI

Buj yueOHoi1 padoThl Ounas ¢gopma, cemecTp 3aounas ¢popma, cemecTp

Bcero 1 2 3 2 3
AyIUTOpHBIE 3aHATHUS 183 68 64 51 14 18
(Bcero)
B ToM uncne
Jlextm (JI) 83 34 32 17 8 8
[TpakTrueckue 3aHATHS 50 17 16 17
(I13)
JlaGopaTopHbie pabOThI 50 17 16 17 6 10
(JIP)
CamocTtosTenbHas paboTta 60 4 8 48 90 117
(Bcero)
KoHTposb 9 9 4 9

N 3aver, | 3ader | 3a4eT | dK3aMCH 3auer, OK3aMeH,
Bua npomexyrodnoi
aTTeCTALIH 9K3aMeH KOHTPOJIbHASA | KOHTPOJIbHAS
pabora pabora
OO61mas TpyA0eMKOCTh
JACITUTUTAHBI
9achl 252 72 72 108 108 144
3a4ETHBIE €IUHHUIIE] 7 2 2 3 3 4
4.2. Conep:xkanue pa3ieioB THCHUNITHHBI

1 cemecTp

Pa3zoen 1. ®uznyeckne 0CHOBbI MEXaHUKH

[Ipenmer ¢usuku. Mertoasl (PU3MUECKOrO  HCCIENOBAaHUS:  ONBIT, TUIIOTE3A,
HKCIEpUMEHT, Teopus. Marematuka W Qusuka. JlMajdeKTHUYeCKUl MaTepuanu3M M (u3MKa.
Baxneiimue stansl uctopuu ¢puzuku. Poiab Gu3nku B pa3BUTUH TEXHUKH U BIMSHUE TEXHUKH Ha
pasBuTtHe ¢u3znku. duzuka Kak KylnbTypa MojenupoBaHuss. KoMmbploTepel B COBPEMEHHOI
¢uzuke. Ponb ¢usuku B cTaHOBIEeHUU MHXKeHepa. OOmiast CTpyKTypa U 3aJaud Kypca (QU3HKH.
Pasmepnocts Qusnueckux BenuuumH. Cuctembl equHull. OCHOBHBIE €IUHMIBI (PU3HMUECKUX
BenmunH B CU.

MexaHnuka, €€ pas3fesibl, OCHOBHBIE JTallbl pa3BUTHA. MeEXaHMYECKOE IBMKEHHE KaK
npocrteiimas Gopma nBuxkeHus marepuu. Kimaccnueckas MexaHuka, FpaHULbI €€ TPUMEHUMOCTH;
CHCTEMBl OTCYETa, MaTepuaibHas TOYKAa, CUCTEMA MaTEpUAIbHBIX TOYEK, aOCOIIOTHO TBEPHOE
TEJO, CIUIONIHAS CPEea.




Kunemaruka marepuanbHoil Touku. Kunemaruka, e€ 3agaun. Ilepemenienue, CKopocTs,
yckopeHue. CBsi3b MEXIy KOOpAMHATAaMU W BPEMEHEM IIpH PAaBHOMEPHOM M HEPABHOMEPHOM
newxeHun. KpuBonuueiiHoe nBmwkeHue. CKOpPOCTh U YCKOPEHHE TIPU  KPUBOJIMHEHHOM
JBUKEHUH.

JnHamuka MarepuaiibHOM TOukH. JlnHamuka, e€ 3amauum. [lepBriil 3akoH HproTOHA,
WHepLMaIbHbIE cucTeMbl oTcuéta. Brtopoi 3akon Hprorona. Cuna. Macca kak Mepa
MHEPLMOHHBIX U TPaBUTALIMOHHBIX CBOWCTB MaTepuu. 3aBUCUMOCTb MacChl OT CKOPOCTH.
Nmnynbc. Tperuit 3akoH HproToHa. 3aKOH COXpaHEHUS HMIYJbca. PeakTMBHOE JBUYKEHHE.
IlenTp MHEpLMH.

@dyHaMeHTaNbHbIE B3auMojaeucTBus. Cuila TSKECTH, CUjla TPEHMs, YINPYTHUE CHIIbI;
CUJIBI UHEPLIMU; CUJIbI, IEHCTBYIONIME IIPU KPUBOJIMHENHOM JIBUYKEHUU.

PaGora u mouiHOCTh. DHeprus Kak oOImias KOJIMYECTBEHHAs Mepa pas3iNudHbIX (opMm
JBUKEHUSI MaTEepUM M BUAOB B3aUMOACWUCTBUS. OHEPrusi MEXaHUYECKOH CUCTEMBI.
Kunernueckass sHeprus. CumoBoe mosne. Cuibl KOHCEpBATHBHBIE M HEKOHCEPBAaTHBHBIE.
[TorennuanpHas SHeprusi. PaBHOBecne MexaHMYECKOoW cucTeMbl. ['padudeckoe IpeacTaBICHHE
SHEPIruM, NOTEHLUHAIbHbIE KpuBble. CBA3b MEXKIY MOTECHIMAIbHOW 3HEPruedl M CUJION. 3aKOH
COXpaHEeHHsI SHeprud B MexaHuke. OOmedu3nyeckuid 3aKOH COXpAaHEHHS W TIPEBPALICHUS
SHEPruu Kak oAHa U3 (OpM BBIPAKEHUS HEYHHUTOKAEMOCTH JBHKEHHUS, BO3MOKHOCTH
nepexonoB OgHUX (GopM IBWKeHUs B npyrue. CTonkHOBeHHE Ten. llpuMeHeHue 3aKOHOB
COXPaHEHHUs SHEPTUH U UMITYJIbCa K YIPYTOMY U HEYIPYromy yaapy.

Mexanuka TtBepaoro tena. Ilonstue TBEpaOro Tena. YIioBsle epeMeneHne, CKOpoCTh
U YCKOPEHHE, CBSI3b YIJIOBBIX BEJIMYUH C JIMHEWHBIMA. MOMEHT CHJIbl, MOMEHT HWHEPLHH.
VYpaBHeHHE NUHAMMKHU BpaIlaTeIbHOrO JIBMXKEHHS. MOMEHThI MHEpLMHM HEKOTOpbIX Tenl. Ilapa
cui1. MoMeHT umnyibca. 3aKOH COXPAaHEHHs MOMEHTa uMitysibca. OpUEHTAalMsT KOCMUYECKHUX
Kopabineii. Pabora mpu BpamareiabHOM JBWKeHWH. KuHeTndeckas SHEprusi BpallarouIerocs
TBEPJIOTO TENA.

Konebanus n Bonubl. OOlue cBeneHust o KojebaHusAX. ['apMoHudeckue KosiebaHus,
KHHEMaTHKa U AMHAMHKa KosiebaTenbHoro ABkeHus. KBasuynpyras cuna. Marematuueckuil u
¢buznyeckuil MasTHUKH. OHeprus U UMIylbc ocuuuisgtopa. CroxeHue KosieOaHuUM,
OPOUCXOJAIIMX BJOJAb OJHOW TMpsMOM, W B3aMMHO NEPHEHAUKYIAPHBIX KoOJeOaHU.
3aryxaromuye KojeOaHus, JorapudMHUUYECKUd JEKpPEeMEHT 3aTyXaHus. ABTOKOJICOaHUS.
BeiHyx1eHHbIE KoJIeOaHus, pe30HAHC, ero 3HaueHHe B TeXHUKe. PacnpocTpanenue konebanuil B
ynpyroil cpeae. BonHoBas moBepXHOCTh M BOJHOBOW (PpOHT, nmpuHIMN [toiireHca. YpaBHeHue
BOJIHBI.

DOneMeHTbl  TEOpUM  OTHOCUTEIbHOCTH. (OCHOBaHHSA, NPEINOCBUIKM  TEOPHH
oTHOcUTeNbHOCTH. [IpmHnmn ortHocutensHocTH [anmunes. M HBapuaHTHOCTH  ypaBHEHUU
KJIACCMYECKONM MEXaHUKU OTHOCHUTENbHO IpeoOpazoBanuil ['anunes. Kputuka HBIOTOHOBCKHMX
NOHATUI a0COMIOTHOTO JIBUKEHHUS, NPOCTpaHCTBA M BpemeHu. IlocTymatel OMHIITElHA.
[IpeoOpazoBanus JlopeHna. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. [TMTENTBHOCTH COOBITHI U
JUIMHA TeJl B Pa3JIMYHBIX CHUCTEMax OTCYETA. 3aMEUICHHE BPEMEHM U COKpPAIEHUE JJIUHBI —
peasibHble, HO  OTHOCUTENbHbIE AP EKTb; KPUTUKA  HUJCATUCTUYECKUX  TPAKTOBOK
pensATUBUCTCKUX 3 deKxToB. CllokeHHe CKOPOCTEH B TEOPUM OTHOCUTENBHOCTH. CBSI3b MEXITY
IIPOCTPAHCTBOM M BPEMEHEM B TEOPHH OTHOCUTEIBHOCTH, HHTEpBal. [IpocTpaHCcTBO U BpeMst Kak
eanHas popma CyIeCTBOBAaHHS MaTEpUH.

CrnoxxeHue CKOpOCTel B TEOpUH OTHOCUTENBHOCTH. CBSI3b MEXAYy MPOCTPAHCTBOM U
BpPEMEHEM B TEOPHHM OTHOCUTEIBHOCTH, MHTepBal. [IpocTpaHCTBO M Bpems Kak efauHas (opma
CYIIIECTBOBAHUS MaTEpPHH.

PenstuBucTckas AMHaMuKa. 3aKOH B3aUMOCBSI3U MAacChl M SHEPTUU. DHEPrus MOKOSL.

Pazoen 2. Monekynapuas puszuka u mepmoouHamuka



JluHaMHYeCKue W CTAaTHCTUYECKHE 3aKOHOMEPHOCTH B (¢u3uke. CTaTUCTHUECKUU H
TEPMOJIMHAMUYECKUH METO/IBI.

WNneanpuplil ra3. DOMNUpUYEcKHe 3aKOHBI WJCATBHOTO ra3a, ypaBHEHUE COCTOSHUA,
npeaeabl IPUMEHUMOCTH. CBS3b MEXKy MUKPO- U MAKPOCKOITMYECKUMHU TTapaMeTpaMu rasa.

OcHoBbl MoJieKyIsipHOH (r3uku. OCHOBHOE YpaBHEHHE KMHETHUECKOH TEOPHH Ta30B
(nnst maBnenwusi, Juisi Temrneparypbl). CpelHsst SHEeprust MoieKysl. MoJeKyasspHO-KHHETUYECKOe
TOJIKOBAaHHE TeMIleparypbl. HeTOCTHKMMOCTh aOCOJIOTHOTO HYISI W HEYHHYTOKAEMOCTH
nBwkeHus. DOIyKTyauuu JaBjieHds, dYuciaa Moyiekysl. CKOpOCTHM MOJIeKyJ rasza. 3akoH
pacripesiesieHus] MOJIEKYIT 10 CKOpOCTsIM MakcBenia, ero 3KCIepruMeHTalbHas poBepka. ['a3 B
MoJie TATOTEHUWs, Oapomerpuyeckas (opmyna. ATmocdepa 1maHer. 3aKOH pacmpeelieHuUs

bosibiiMaHa, ero yHMBEpCAJIbHBIN XapakTep.

Vrpyroe u HEynpyroe CTOJKHOBEHHWE YacTHll (MOJICKYJ), 3HAYCHUE H3YUYCHHS
CTOJNIKHOBeHUH B (usuke. DpdexktuBHoe ceueHne. CpeaHee YUCIO CTOJIKHOBEHUHM B €IMHUILY
BPEMEHM U CPEIHss JUIMHA CBOOOJHOrO podera Mosekyil. BakyyM. fIBieHus nepeHoca B raszax:
T dy3us, TEIIONPOBOAHOCTb, BHyTpeHHee TpeHue. OOLHOCTh MOJIEKYISIPHO-KMHETHYECKOTO
MeXaHU3Ma SIBIICHUH MepeHoca, KOd(OUIHEHTHI TepeH0Cca, 3aBUCUMOCTh UX OT TEMIIEPATYpPHI.

OcHOBBI TepMOJUHAMUKHU. TepMOAMHAMUKA KaK TEOPETUUYECKAsl OCHOBA TEIUIOTEXHUKH.
TepmoanHamMuueckass CHCTEMA, PABHOBECHOE M HEPABHOBECHOE COCTOSIHHs. BHyTpeHH:A
SHEpPrus CUCTEMbl KaK (YHKLHS COCTOSHHUS. DKBUBAJECHTHOCTb TEMJIOThl M pabothl. IlepBoe
Hayano TepMoauHaMuku. CTeneHn cBOOOBI MOJIEKYN. BHYTpeHHSS SHEprus UaeaJbHOro rasa.
PaGota, coBepiiaemasi ra3oM npu u3MeHeHuu oObEMa. Kiaccuueckas TeopHsl TENJIO0EMKOCTU
UICaTBHOTO Ta3a, KBaHTOBBIE 3(PdexThl. M3omporecchl ¢ razamu. AnnabdaTudeckuid Imporecc.
OOparuMble U HeoOpaTHMblE IpOLECCHl. TepMOAMHAMHUYECKass BEPOSTHOCTb COCTOSIHMS
cucTeMbl. OHTpomnusd. Bropoe Hayano TEpMOIMHAMUKM U €ro CTaTUCTUUYECKUH CMBICII.
M3MeHeHne SHTPONMU CHCTEMBbl NIIPU pasinuHbIX Ipoueccax. Kpyrossie mnpoueccer, KIIJ
ternoBol MammHbl. [Iytn moBbeiuenuss KIIJ[ TemmoBbix MamumH. ['paHuIlbl NMPUMEHHMOCTH
BTOPOI0  Hauyajga TEPMOJMHAMMKHA U  «T€OpUS»  TEIUIOBOM  cMepTH  BceneHHOM.
Heynuuro)kaeMOCTh IBMKEHHMSI M KpPUTHKA «TE€OPUM» TEILUIOBOM CcMepTH. Tperbe Hauaso
TEPMOJAVHAMUKH.

PeanbHble raspl, XKUAKOCTM W TBepable Tena. OTKIOHEHHE CBOWCTB Ta3oB OT
UICAIBHOCTH. MEeXMOJIEKYyIsApHbIE B3aUMOICUCTBUSA, DHEPrUs B3aUMOICHCTBUS MOJIEKYIL
VpaBuenune Ban-nep-Baansca m ero anamms. M3orepmbel Ban-nep-Baanbeca, kputudeckoe
COCTOSIHME  BellecTBa. BHYTpeHHsAss dSHeprus peanbHoro rasa. (CKMKEHHME  Ta3oB.
Kpucrannmueckue u amopdHble Tena, UX OTau4Me. THIBI KPUCTAIIIMUYECKUX PEelIeToK. TernnoBoe
JIBIDKEHUE B peasibHBIX KpucTamiax. JledekTsl B kpucTtauiax. TemioBoe paciiupeHne TBepAbIX
ten. TemnmoemkocTh TBepbIX Tel, 3akoH [tononra u Iltu. Ilonstue o ¢pononax. TennoemkocTsb
KPUCTAJUIOB IIPY HU3KUX U BBICOKMX Temneparypax. Ilnasinenue TBepabix Ten. Mexanudeckue
CBOICTBa TBEpABIX TeJ, YNpyrue M Iiactuueckue nedopmanuu, 3akoH ['yka. IIpouHocts
TBepAbIX Tes, onblT Hodde.XapakTepucTuKa >XUAKOTO COCTOSHHS, CTPYKTypa KHIKOCTH,
OmmKHMA TIOpsiIoK. TeroBoe ABMXeHWE B KUAKOCTH. Juddy3us B KugakocTu. Bs3kocTh
KuAKocTH, 3akoH Ctokca. CTeknoBaHHE U KpucTammsauus Kuakoct. [lomumepsl. Kunkue
kpuctamuisl. [loBepxHOCTHOE HaTskeHHe. HaydHoe M IpakTHYecKoe 3HAa4eHHE MOBEPXHOCTHBIX
ABJICHWM, WX YHUBEPCAJIbHOCTb. JlaBileHHME IOX HUCKPUBIEHHONW IIOBEPXHOCTBIO KUIKOCTH.
SIBnenne kamwsspHOCTH. VcriapeHre N KUIEHUE KUJIKOCTEH.

2 cemecTp

Pazoen 3. dnekmpuuecmeo u maznemusm

IIpupona 53JIeKTpOMarHeTu3Ma, YHMBEPCAJIBHOCTb OJJIEKTPUYECKUX CHII. J[Ba BHIa
AIIEKTPUYECKOTO 3apsfa. ONeKTpu3auus TpeHueMm. JIMCKPETHOCTh 3JIEKTPUUYECKOro 3apsija,
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aJieMeHTapHble JacTuipl. «HencueprnaeMocTh 31€KTpOHA M BEIMYMHA HAMMEHBIIETO 3apsijia B
CBETE «KBAPKOBOM rumnotespl». CTpyKTypa «3JIE€MEHTAPHBIX» YaCTHI, BOJHOBBIE CBOMCTBA
MHUKPOYACTHI. 3aKOH COXPAHEHHUs IEKTPHUECKOTrO 3apsaaa. YUeHHe 00 3JEKTPOMarHeTu3Me Kak
TEOpETUYECKasi OCHOBA JICKTPOTEXHUKH.

OnexTpocTaThka. BzanMmopaelcTBre 3MEKTpUUYECKUX 3apsiioB B BakyyMe. 3akoH KyioHa.
Cucrems! enunul. biauskoaeicTBre. DIEKTPUUECKOE 110JI€ KaK CaMOCTOATENIbHAs 00bEKTUBHAs
¢usnueckas peanbHOCTh. Hampspk€Haocts moist. IloTok BekTopa HampsokéHHOCTH. Teopema
['aycca u e€ mpuiioKeHHsl K BBIYMCICHHUIO HanpsHKEHHOCTU mojieil. Pabota B anekTpuueckoM
nosie. ITorenuunan. IloTeHnan TO4eYHOro 3apsiia U CUCTEMBI 3apsiioB. DKBUIIOTEHLIMAIbHBIC
noBepxHOCTU. CBA3b MEXKIY HANpPsHKEHHOCTBIO W noreHuuanoMm. Llupkynsanus BekTopa
HaIPSHKEHHOCTH, IIOTEHLIUAIBHBIN XapaKTep MIEKTPOCTATUYECKOIO MOJIS.

IIpoBOAHMKY B 3IEKTPUUYECKOM II0JIE. DIEKTPOEMKOCTh NMPOBOAHUKOB. KoHIEHCATOPEL,
CIOCOOBl MX COEAUHEHMS. OHEprus 3apspKEHHOTO IPOBOJHUKA, CHCTEMBl HEMOJBUKHBIX
TOYEYHBIX 3apsI0B. DHEPrus KOHAeHcaTopa. [IIIOTHOCT dHEPrun IIEKTPOCTaTUYECKOTO TTOJI.

Jwusnexktpuku. /[Anoss B 3JEKTpUYECKOM Ioje. Buabsl mosisipu3aluul JUIEKTPUKOB
(971eKTpOHHAsi, MOHHOIO CMEUIeHHUs, AunoibHas). I[lonsgpuzyeMocTb aTOMOB M MOJIEKYII.
AHUN30TpOIUSL MOJIIPU3YEMOCTU. OJIEKTPUYECKOE I10JI€ B JAMAJIEKTpUKe. JluanekTpuueckas
IIPOHUIIAEMOCTB, €€ 3aBUCUMOCTD OT TEMIIEPATyPhl. DJIEKTPOCTaTUYECKAs] MHIYKLIUS.

[lIocTostHHBIM ~ BneKkTpuyeckuii  TOK. [IpoBOgHMKM M HM30JATOPBL. Y CIOBHSA
CYILECTBOBAHMS TOKA. DIEKTPUUECKUM TOK, €r0 XapaKTEpUCTUKH. 3aKoH OMa JuIsl ydacTKa LIETIH.
Huddepenumansaas popma 3akona Oma. Croponnue cuibl. IJ{C raqpBaHHUECKOTO IJIEMEHTA.
3akoH Oma 1is ydacTKa LENM C TajJbBaHUYECKUM 3JIEMEHTOM. Pa3BeTBi€HHbBIE Lienu, IpaBuiia
Kupxroda. Pabora u momHocTh ToKa. 3akoH J[xoyns-Jlenna B nuddepenmansaoit popme.

MaruutHoe none. Ilpupona marHuTHOro mnosiss. BekTop MarHUTHOM WHIYKIUH.
MarunutHbiii motok. 3akoH buo-CaBapa-Jlamaca u npumepsl pacyéra MarHMUTHOTO TOJISI TOKA
(MarHUTHOE IOJIE MPSIMOIO TOKAa, KPYroBOI'O TOKAa). MarHUTHOE IOJie JBMOKYILETrocs 3apsja.
Cuia Awmnepa. B3aumopeiicTBue mnapaiienbHbIX TOKOB. CHcTema eauHuIl. MarHeTtusm Kak
pensaTUBUCTCKUN >PdexT. Lupkynauus BeKTopa MarHUTHOM MHAYKLIMHU, HE NOTEHIMAJIbHbIHI
XapakTep MAarHUTHOIO IIOJIA, CONOCTABJICHHE HJIEKTPOCTATHYECKOTO M MAarHUTHOTO IOJEH.
Conenounz. KoHTyp ¢ TOKOM B MarHUTHOM I10JI€, MATHUTHBI MOMEHT. DHEPrusl BUTKA C TOKOM
BO BHEIIHEM MarHuTHOM moJje. PaboTta mo mepeMerieHuio IpoBOJAHUKA C TOKOM B MarHUTHOM
nosie. Cuna Jlopenua. JIBukeHue 3apspKEHHBIX YacTHIL B DJIEKTPUYECKOM M MarHUTHOM I1OJISIX.
OmnpeneneHue yAeapbHOrO 3apsiia EKTpOHAa M HOHOB. Macc-ceKTpoMeTpusi. Y CKOpUTENn
3apsDKEHHBIX 4YacTull. ONucaHWe MAarHUTHOIO IOJII B MarHeTMkax. BeKTop HaMarHW4YeHus.
MaruutHas BOCIPUUMYMBOCTh M MarHuWTHas MPOHULIaeMOCTb. HampsEHHOCTP MarHUTHOIO
nojsi. MarHuTHbIE CBOMCTBAa 3JEKTPOHA, aTOMOB M MOJIEKYJ; OpOMTalbHbIE ¥ CHHHOBBIE
MOMEHThI. KBaHTOBaHME MEXaHWYECKOIO W MAarHUTHOIO MOMEHTOB aTOMOB, omnbIT IlltepHa n
I'epnaxa. /Inamarnerusm. [lapamaraernsm. Marautasiii pezoHanc. @eppoMaraeTusM, JOMEHHas
CTpYKTypa (heppOMarHeTUKOB U CIIMHOBAs Ipupoja (eppomMarHerusma, rucrepesuc. OeppuThl.
[TosryueHne MarHUTHBIX Noaei. CBEPXCUIIBHBIE OIS,

DneKTpryYecKre TOKM B METaJulaX, XKUIAKOCTAX U rase. [Ipupona HocuTenen 3apsaoB B
Metainax. Kiaccuueckass 37€KTpoHHas Teopus MeTauioB. 3akoHbl Owma, JDxoynsa-JleHua,
Bunemana-®paHia ¢ TOYKM 3peHHS JIEKTPOHHOM Teopuu MeTauioB. HemocraTku u npenenst
IIPUMEHUMOCTH KJIACCUYECKOW DIJIEKTPOHHOW TeopuM MeTauioB. KBaHTOBas TEOopusi METAUIOB.
Oynknusa pacnpeaeneHus depmu-/lupaka, KOPEHHOE OTJIMYME KBAHTOBOW CTAaTUCTHUKH OT
KJIACCUYECKOH,  TpeAenbHBIA  mepexos  MexAay  HuMH.  OOBEKTUBHBIA  XapakTep
KBAaHTOBOCTATHUCTHUYECKUX 3aKOHOMEPHOCTEW. 30HHAsI TEOPHUsS TBEPABIX Tell, JEJIECHUE TBEPABIX
TE€1 Ha METaUlbl, JUAJIEKTPUKH, MOJIYNPOBOJHUKH. OJIEKTPOIPOBOJAHOCTh METAIJIOB,
3aBUCUMOCTB AJIEKTPOIIPOBOJIHOCTH OT TEMIEpaTypbl. DIEKTPUUYECKUN TOK B rasze. IIpomeccsl
MOHU3AIUN U PEKOMOUHAIIMU. DJIEKTPOIPOBOIHOCTh CIa00MOHU3MPOBAHHBIX TI'a30B. [loHsTHE O
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1asMe. OJEKTPONPOBOJHOCTh IUIa3Mbl. OJIEKTPUYECKUH TOK B IKUIKOCTH. OJIEKTPOJIU3.
XUMHUYECKUE  HUCTOYHUKM  TOKa. [IpuHIMO  ACHCTBUA  aKKyMYJATOpa. SBnenne
CBEpXIIpoBOAUMOCTU. TepmMoauHaMuKa CBEpXIIPOBOAHUKOB. KyrepoBckoe cnapuBaHHME Kak
HE00X0/MMOE YCIIOBHE CBEPXIPOBOAMMOCTH. KysnoHOBckoe oOTTankuBaHue H (HOHOHHOE
OpUTsDKEHUEe.  BblcokoTemmepaTypHasi — CBEPXIPOBOJMMOCTb.  DJEKTPUUECKUH  TOK B
nonynpoBogHukax. IlomynpoBognuku. CoOcTBeHHass IMPOBOAUMOCTh — MOJIYHPOBOJHHKOB.
[IpumecHas 1OpPOBOAMMOCTh IMOJYIPOBOAHUKOB, JOHOPHBIE M  aKLENTOPHBIE YPOBHHU.
3aBUCHUMOCTb ~ CONPOTHBIICHHS  IOJIYIPOBOAHMKOB  OT  TemImepaTypsl.  TepMUCTOpBI.
DOTONPOBOAUMOCTb.

Pabora BeIxona. TepMoanekTpoHHas smMuccus, e€ npuMeHeHus. 3akoH borycnasckoro-
Jlearmiopa, dopmyna Puuapnacona. Bropuunas anektpoHHast smuccus. KoHTakTHash pa3HOCTh
noreHuanoB. KOHTakT IByX MOJIYNPOBOAHUKOB (p-N — mepexox). Pusnyeckue MPUHIMIIBI
paboThI MOTYIPOBOAHUKOBBIX MPHOOPOB, OCHOBAHHKBIX Ha p-N — mepexone. DPdekt 3ecbdeka,
tepmomnapsbl, 3¢ ekt [lenpThe.

DONeKTpOMarHuTHas UHAYKLUSA. DJIEKTPOMAarHUTHOE I0JI€, 3JIEKTPOMArHUTHBIE BOJIHBIL.
SIBieHME ANIEKTPOMArHUTHOM MHAYKIMH. OJEKTPOABIKYINAS CUJIA MHIYKIUHU. ODJIEKTPOHHBII
MexaHu3M BO3HMKHOBeHUA DJIC uHaykuuu. SIBieHUs CaMOMHAYKLIMHU M B3aUMHOW HHIYKIUU.
NuayxkruBHOCTB coneHonsa. Toku Dyko. DHEPrus MarHUTHOrO MoJs. Buxpesoe anexkrpudeckoe
nosie. Tok cMemieHus. DNEKTPOMAarHuTHOE MoJje. YpaBHEHUs MakcBeiyla B MHTETPAJbHON U
nuddepeHnuanbHon hopmax.

CBoOosHbIe KoseOaHUsI B KoJeOaTeNIbHOM KOHTYype 0e3 aKTUBHOTO COMPOTHBIICHHS.
CBobOoanble 3aryxatroimue KojeOaHus. BoiHyxneHHble koneOanus. IlepemeHHBIM TOK, ero
[IOJIyUeHUE U XapakTepucTUKU. llomHOE compoTuBiIEHHME LEeNH, COAepXKallell EMKOCTh U
UHAYKTUBHOCTb. JJIEKTPOMAarHUTHBIE BOJHBI, YPaBHEHHE BOJHBL. OJKCIEPUMEHTAIbHOE
HCCJIEJIOBAHUE JJIEKTPOMArHUTHBIX BOJH. ODHEPIrUs W MMILYJIbC 3JIEKTPOMArHUTHOTO MOJIS.
Bexkrop [loiinTunra. M3nyuenue aunois. [llkana 3meKTpoMarHuTHEIX BOJIH.

3 cemecTp

Pazoen 4. Onmuka u amomnan uzuka

DOneMeHTbl TreoMeTpuueckod onTuku. OnNTuka Kak YdeHHe 00 U3JIydYeHUuu U
pacrnpoCTpaHEHUH CBETA U €r0 B3aUMOJAEHUCTBUH ¢ BemecTBoM. [Ipupoaa cBeTta, KOpnycKyisipHas
Y BOJIHOBAsi TEOPUU CBETA, «IBOMCTBEHHOCTH»IPUPOIBI CBETA. DBOIOIMS B3IJISI0B HA IPUPOIY
ceeta. OCHOBHBIE 3aKOHBI TeomeTpudeckoi onTuku. [Ipuninun depma.

Bonnoras ontuka. CeroBast BosiHa. MHTepdepentus ceera. KorepentHoctsh. CriocoObl
HaOmroieHus uHTepdepeHnnn ceera. MiHTepdepeHuns ceera npu oTpakeHUH OT TOHKHUX TUIEHOK,
MOJIOCHl PABHOM TOJIIMHBI, paBHOro HakioHa. Komnsuna HeroTona. IIpocBeTneHue onTukw.
Wntepdepomerpsl. Audpakius cBera. 3061 Openend. Judpakuus ot Kpyrioro oTBepcTHs, OT
omou menu. JudpakumonHas pemérka, e€ mnpuMeHeHue. Pazpemraromas crnocoOHOCTH
ontuyeckux npubopos. I'omorpadus, nepcnekTuBbl NpuMeHeHus (cemuHap). I[losmspuszanus
cBeta. [lonepeyHocTh CBETOBBIX BOJIH. Buibl monspuzanuu. AHaiu3 MOJSPU30BAaHHOIO CBETA.
3akoH Mamtoca. Ilonspusanus cBeTa mNpu  OTPaXEHMM M IpenoMieHHH. JIBoiiHOe
Jy4yenperomieHue B kpucramwiax. [lonspusyromye npu3Mbl, MOJSIPOUIBl U UX MPUMEHEHHUE.
HckyccTBeHHAass aHM30TPOIUS; aHAIM3 YIpYyrux Hamnpspkenud, s¢pdext Keppa. Bpamienue
IUIOCKOCTH mossipusanuu. Jucnepcus ceera. CriocoObl HaOMIOAEHNS JUCTIEPCUU CBeTa. Teopus
mucnepcun ceera. HopmanbHast u aHoManbHas aucnepcus. llornomenne ceera, 3akoH byrepa.
CrexTpsl MOIVIOLIEHUsI, MOJIEKYJIIPHBIN CIEKTpalbHbIA aHanu3. Paccesnue ceera. dopmyna
Panes. Paccesnue cBeta B atmocepe. D ekt BaBunora-Uepenkona.

PentrenoBckue nyun, TopMo3HOE u3iydeHHE. Jndpakius peHTTeHOBCKUX JTydeH.

®opmyina bperros-Bynbda. [lornomenne peHTTeHOBCKUX JTydel.
KBanroBas onrtuka. TemnoBoe uzinydenue. JlydencnyckaTenbHas ¥ morjouiaTenbHas
cnocoOHocTH. 3akoH Kupxroda. AbcomotHo uépHoe Teno. 3akoH Credana-bonbumana u
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cmemienus  Buna.  Pacmpenenenme  sHeprum B CHEKTpe  aOCONIOTHO — 4EPHOTO
tena.»YaeTpaduoneroBas karactpoda». KBantoBas rumoteza u Qopmyna I[lnanka. Cs3b
mMexay ¢opmynon Ilnmanka u 3akoHamu Credana-bonbimana m Buna. I'mmore3a KBaHTOB
SHEPruyd — HayaJlo HOBOW 3pbl B pa3BUTUU (u3uku. Onrudeckas nupomerpus (J1aboparopus).
dotoanekrpuueckuii 3¢ pexT u crnocodsl ero Hadmoaenus. Onsitel ['epua, Cronerosa, Modde.
OcHoBHbIE 3aK0HBI GoTOd(PdekTa, ypaBHeHHe DiHIITeHHA. DOTOIIEMEHTHI, (OTOYMHOKHUTEIN
U ux npuMeHeHne. O60CHOBaHUE TUIIOTE3bI CBETOBBIX KBAHTOB B sIBJICHUAX (oTod((deKTa, OmbIT
bore. KopoTKOBOJIIHOBas TpaHHIla TOPMO3HOIO PEHTTEHOBCKOrO criekrpa. @OTOHBI, UX SHEPIHUs,
macca u umnyisc. Jpdexkr Komnrona. JlaBnenue cera, onbiTel JlebeneBa. KopmyckymsipHo-
BOJIHOBOM1 yaJIu3M CBETa, COOTHOLICHHE MEX1Y BOJIHOBOM U KOPILYCKYJISIPHOM KapTUHOM.

DOneMeHTHl KBaHTOBOM MexaHukd. l'mmoreza ne bpoina. Judpaxmust 31eKTpOHOB.
Judpakuus HeTpoHOB. Mukpodactuna B JAByxuieneBoM uHTeppepomerpe. COOTHOIIEHHS
HeomnpenenéHHocTeil. BonHoBas (yHKIus, €€ BepOoATHOCTHAs WHTEpHpeTanus. YpaBHEHUE
[IIpénunrepa, ero npuMeHenue. [IpuHIUN COOTBETCTBHS.

Teopust aroma Bogopoaa no bopy. Moxens atoma Tomcona. OmnbiTel Pesepdopaa mo
paccessHuIO anb(da yactull. SnepHas Mozenb aroMa, €€ TPYJHOCTH. 3aKOHOMEPHOCTH B aTOMHBIX
CHEKTpax, crekrpanbHble TepMbl. [loctynarsl bopa. Onbir ®panka u ['epia. bopoBckas Teopus
aToMa BOAOPOJa M BOAOPOAONOJOOHBIX HOHOB, €& HeAocTaTku. KBaHTOBbIE dwMcIa.
MHOro271eKTpOHHBIE aTOMBI M NEPUOJMYECKHHA 3aKOH MenzeneeBa. XapakTepUCTUUYECKHE
CIEKTPBI PEHTIC€HOBCKUX JIydel, 3akoH Mo3iu.

CrioHTaHHOE ¥ UHAYLIMPOBAaHHOE U3JIyY€HUE aTOMOB, KBAHTOBBIE T€HEPATOPHI (J1a3ephbl),
UX HUCIOJb30BAHUE, IEPCIEKTUBBI NpUMeHeHHs (cemuHap). HenuHeiHas onrtuka. DHeprus
MOJIEKYJI, MOJIEKYJISIpHbIE crieKTpbl. KOMOMHAIIMOHHOE paccessHUE CBETA.

OneMeHTs! GU3MKU aTOMHOTrO siapa. CocTaB M XapaKTEpPUCTUKH aTOMHOTO siiipa. Jledekr
Macchl, SHEPIUsl CBA3M siipa. SnepHble cuiibl. BUpTyanbHble IPOLECCHl U YAaCTUIBI, KaXyILIEecs
HapyIICHUE 3aKOHA COXPAHEHUs PHEPIUM B BUPTYaJbHBIX Ipoleccax. PaqnoakTUBHOCTb, 3aKOH
pamMoakTHBHOTO pacmnana. Ausnbga-pacman, TyHHEIbHBIH dddexr. bera-pacnman, ero
pasHoBUAHOCTH. HelTpuno. BzaumopeiictBue ramma-mydeii ¢ BemecTBOM. ekt
Méccbayapa. SAnepupie peaknuu. Jlenenue siaep, LEMHas peakmus. SnepHble pPEaKTOPHI.
[Ipobnema HMCTOUYHUKOB SHEpPruu. TepMOsIEpHblE peakUuu. YTNpaBisIeMblii TepMOSACPHBIN
CUHTE3, pa3pab0oTKa METOJIOB €r0 OCYIECTBICHUS. DIIeMEHTapHbIE YaCTUIIBI.

4.3. Paszgennl fucHUIINHBI M BU 3aHATHH
No HaumenoBanue pazienoB yueOHOM Jlexkumu | [paxr. Jlabopu. | CPC Kontpons | Beero
.11 JUCITUTIIAHBI 3aHSTHUS | 3aHATUS
1 ®u3nuecKue OCHOBbI MEXaHUKH. 34 17 17 4 72
MonexynspHas pusznka u
TEPMOJMHAMHKA
2 DNEKTPUYECTBO U MAarHETU3M 32 16 16 8 72
3 Ontuka u aToMHas (pU3MKa 17 17 17 48 9 108
Bcero 83 50 50 60 9 252
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Marpuna ¢popmMupoBaHUs KOMIETEHIMN 10 JMCHUILIMHE

O61enpodeccuoHalIbLHBIE
No B Kp ¢ OO0111€€ KOJINYECTBO
2 ILIL| Pasniernbl, TeMbI AUCIUTUIHHBI OMIICTCHIINH KOMIIETEHIIUI
OIlK-1
1 dusnueckyue OCHOBEI MEXAHUKHU. + 1
MonekynspHas Guszuka u
TEPMOAMHAMHKA
2 DNEKTPUUECTBO U MAarHETU3M. + 1
3 OnTuka u atomMHasi puU3MKa + 1
6. O0pa3oBaTeibHbIE TEXHOJIOTHU
O0beM aynuTOpHBIX 3aHATUA Bcero - 183 wacoB, B T.4u. nekiuu 85 Yacos,

naboparopueie padotel 50 wac, nmpakTuueckue 3ansatus 50 gac.
22 % (40 yacoB) — 3aHATHS B HHTEPAKTUBHBIX (popMax OT 0ObeMa ayIUTOPHBIX

3aHATHU.

Tabmuna 1 - MHTEpakTHBHBIE 00pa3oBaTEIbHBIC TEXHOJOTHH, HCIIOIB3yEMbIE B ayIUTOPHBIX

3aHATHUIX
Cemectp | Bun3zansarus (JI, | Mcnonb3yemble MHTEpaKkTUBHbIE 0Opa3oBarenbHble | Koi-Bo
JI3, 113) TEXHOJIOTUH U TeMa 3aHATHSI 4acoB
1 JI [TpoGnemuas aexuus mo TemMe «MexaHuka 2
BpAIATEILHOTO JABIKEHHSI.
1 JI [TpoGnemMHas JeKuust Mo TeMe «JIEeMEHTBI 2
MEXaHUKH JKUAIKOCTEI.
1 I13 TecToBas mpoBepKa 3HaHUM 110 TeMe «MexXaHnKa 2
MaTepUaIbHOU TOUKI.
1 I13 TecToBas mpoBepKa 3HaHUM 110 TeMe «MexXaHuKa 2
BpAIATEILHOTO JIBIKEHHSI.
1 I3 Buptyansnas nabopatopHas pabota 1o Teme 2
«JIBM>KEHUE B TTOJIE CHJIBI TSDKECTH
1 I3 Buptyansnas nabopatopHas paboTa 1o Teme 2
«3aKOH COXpaHEHHs YHEPTUU H UMITYIIbCa
1 I3 Bupryansnas nabopatopHas paboTa 1o Teme 2
«/IBMKEHHE JKUIKOCTHU U razay
1 JI3 Bupryansnas maboparopHas padbora mo reme 2
«CTaTuka»
2 JI [IpobreMHuas nekmus mo TeMe « 3aKkoH MakcBenina 2
JUISL pacipeesieHus] MOJIEKYJI IO CKOPOCTSM U
SHEPTHSIM TETUIOBOTO JIBHKCHHUSD
2 JI [TpoGnemHas nexius o Teme «PeanbHbIN Ta3y. 2
2 JI [Ipobnemuas nexmwus mo TeMe «Bropoe Hagaio 2
TEPMOJIMHAMHUKHI. DHTPOMHSL.»
2 I13 TecroBas mpoBepKa 3HaHUM 1O TeMe 2
«MonekynsipHast GU3NKay.
2 I13 TecroBast npoBepka 3HaHui 1o Teme «OCHOBBI 2
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TEPMOTMHAMHKI
2 I3 Bupryansnas nabopatopHas pabora 1o Teme 2
«Termnora. Buyrpennsis sneprus. Padora.»
2 3 Bupryanpnas nabopatopHasi pabora 1o teme 2
«TenaoBoil ABUraTEIb)
2 3 Bupryansnas nabopatopHas paborta 1o Teme 2
«Mcnapenne. Konnencanus. PeanbHblil ra3zy
3 J [Tpobnemnuas nekuus no teme «lIpumenenue 2
TeopeMbl ['aycca K pacueTy HEKOTOPBIX
AIIEKTPOCTATUYECKUX TIOJICH B BAKYYME»
3 JI [TpobGnemHas gekuus Mo TeMe « IJIEKTPOMarHuTHAs 2
WHTYKITHSI.
3 I13 TectoBast mpoBepKa 3HaHUI 11O TEME 2
«DNEKTPUIECTBO

3 I13 TecroBas npoBepka 3HaHui 1o Teme «MareTusm» 2

3 J [TpoOnemHuas ieknus no Teme «PagnoakTHBHOCTDY. 2

3 J Jlexums-Bu3yanu3anus 1o TeMe «Y CTpOMCTBO U 2

MPUHIUI pabOTHI Jla3epay.
2 3 BupryansHas tabopaTopHas pabora 1o Teme 2
«Doroaddext. Dbhdext Komrronay.
3 3 BupryansHas tabopaTopHas pabora 1o Teme 2
«M3myuenne aToma BOJOpOIay.
3 3 BupryansHas tabopaTopHas pabora 1o Teme 2
«PanroakTUBHBIN pacnamy.
Utoro: 40

7. YueOHO-MeTOAMYECKOEe  oOOeclevyeHHEe  CAMOCTOSITEJILHOW  paldoThl
CTYACHTOB. OHeHO‘-IHbIe cpeacrsa JJIA TEKYLIETo KOHTPOJIA
YCli€eBaeMoOCTH, HpOMG)KYTO‘-IHOfI arrecraium  1mo urToraMm oCBOCHMUA
JTUCIHHUILINHBI

7.1 Buabl camocrosiTeJIbHOM PadoThl, NMOPSAOK HMX BBINOJHEHUS H
KOHTPOJIS

Pa3znen (Tema)

MeTox KOHTPOJIS

Buasr CPC Hopsanok Bbinonnennss CPC
n/n JUCIHHUILINHDBI
1 Ddusnueckue ITonroroBka k JIP, Pabora c JIEKIUOHHBIM | OTUeT o JIP,
OCHOBBI pabota Hax MaTepHaoM, OCHOBHOM U | TECTUPOBAHUE, penieHue
MEXAHUKH. WHIWBUIYaIbHBIM JIOTIOJTHUTENIFHOW JINTEPaTypoH, | 3amad MHIVUBUIYATBHOTO
MonekymsipHas 3a/laHueM, TIOATOTOBKA | MHTEPHET-PeCcypcamu, 3a/1aHus, OOCYXKIEHUE TeM
¢uznka n pedepatos. OAroTOBKa oTuyeTa 1o JIP pedepaTos.
TEPMOJIMHAMHUKA
2 OnextpuuectBo u | [loaroroska k JIP, Pabora c JIEKIUOHHBIM | OTyer o JIP,
Mar"HeTu3m pabota Hax MaTepHaIoM, OCHOBHOI 1 | TECTUPOBAHUE, pernieHne
WHIUBUAYATbHBIM JIOTIOJTHUTEIILHOW JIUTEPATypoOH, | 3ajad MHAUBUAYAIBHOTO
3aJJaHHEM, HMHTEPHET-pecypcamu, 3amaHus, OOCYXKJICHHE TeM
MOATOTOBKA MOJATrOTOBKa oTyeTa 1o JIP pedepatos.
pedeparos.
3 OnTHka 1 IloaroroBka k JIP, Pa6Gora c JIEKIIMOHHBIM | OTueT o JIP,
aToMHas pusnka paboTa Hax MaTepHaIoM, OCHOBHOM M | TeCTHUpPOBaHHUE, pelieHue
WHIABUAIYaTbHBIM JIOTIOJTHUTEIILHOW JINTEPATypoOH, | 3ajau MHANBUAYAIBHOTO

12



3aJlaHUEM, UHTEPHET-PECypcaMu, 3ajaHus, OOCYXICHHE TeM
MOJTrOTOBKA oAroToBKa otyeTa o JIP pedeparos.
pedepaToB.
Hrtoroseriit [onroroBka k 3auery | Pabora C JIEKIIMOHHBIM
KOHTPOJIb 1 3K3aMEHY MaTepuajioM, OCHOBHOH  ® | 3ader
JIOTIOTHUTEIBHON NHUTEpaTypol, | DKk3aMeH
HHTEPHET-pecypcaMu
1.2. KoHTpoJsibHBIE BONPOCHI /1JIsl CAMONIPOBEPKH

Pa3nea (Tema)
JAMCIUTJINHBI

KoHTposibHbIe BONIPOCHI /ISl CAMOINIPOBEPKH

®duznyeckue
OCHOBBI
MEXaHUKH.
MonexyisapHas
busuka u
TEPMOJIMHAMHUKA

1. Kunemarunyeckue ypaBHEHUS, MEpEeMELIEHHE, CKOpPOCTb, YCKOpPEHHUE.
CKOpoCTb U YyCKOpPEHME ITPH PABHOIIEPEMEHHOM JIBUKEHUU.

2. Tlokoli wm paBHOMEpHOE TPSIMOJMHEHHOE JABWXKeHWe. [lpuHIumn
OTHOCUTEIIbHOCTH, IIOCTOSTHCTBO CKOPOCTH CBETA (IOCTYJIAThl DUHINTEHHA).
3. 3akonsl nuHamuku (HploToHa) [UIsi MarepualbHOM TOYKH, UX
B3aUMOCBsI3b. VHepuuanbHble 1 HEMHEpIHaJIbHbIE cucTeMbl oTcuera. Cuia
1 Macca.

4. VYpaBHEHHUE IBWKEHUS MATEPUAIBHOW TOYKH W TPUMEPHI PEIICHUS.
NMnynbc Tena u UMITYJIbC CUIIbL, CBA3b MEXAY HUMH.

5. 3aKOH COXpaHEHUs UMITYJIbCa B MEXaHHUYECKHX CHCTEMax |
Oouosnornuecknux oObekTax. OOImMe TMOHATUS CUJIBI KaK CKOpPOCTH
n3MeHeHus umiyibca. Cuibsl B mpupoje (Cuiia TSKECTH, cujla TPeHHS,
YIPYTUE CUIIbI, CHJIbI TPSHUS | JP.).

6. 3HaueHWe CWJI JEHCTBYIOMIMX B TPHUPOAC UIS SKU3HEACSITEIbHOCTU
OMOJOTMYECKHX OOBEKTOB M UX IMPAKTHUYECKOE UCIOJIb30BaHUE B
arpoTexHUKe (CyIIMIbHbIE, 36pHOOYUCTUTEIbHBIE, 3€PHOPA3ACIUTENbHbIE U
JIp. MAIIIUHBI).

7. Mexanuueckass paboTa W  MOIIHOCTb. OHEpPrusi Kak oO1mas
KOJMYECTBEHHAs Mepa pazNUYHbIX (OpM JABIKEHUS MaTepuu U BUJOB
B3aUMOJICVCTBHS.

8. Kunernueckas u moTeHIUATbHASI SHEPTHUS.

9. 3akoH COXpaHEHHS U MPEBPAIICHUS JHEPTUU B MEXaHUKE.
KunemaTnka u fJMHAMMKA TBEPAOro TeJa.

10. Ilonsite TBepmoro Tena. KuHemMatnka W 3aKOHBl JAMHAMUKH
BpalaTeNbHOTO JABWXKEHUS. MOMEHT CHJI, MOMEHT WHEpLUU, MOMEHT
HUMITyJIbCa U UMIOYJIbC MOMEHTa CHJIbl. YpaBHEHHE JIBUYKEHUS
Bpamjaromuxcss Teda. MOMEHTBl HWHEpHUM HEKOTOopbix Ten. Teopema
reiinepa. 3akoHbl M3MEHEHMS] U COXpPAHEHHMs MOMEHTa HMIIyJibca MU
9HEPrUM C y4eToM BpauieHus. [[puMeHeHre OCHOBHBIX 3aKOHOB U ITOHATHH
MEXAHUKH B CEJIbCKOXO35IMCTBEHHOU TEXHHUKE.

Mexann4yeckue K0J1e0aHUsSI M BOJHBI.

11. O6mme cBemeHuss o KoieOanmax. KuHematnka ¥ IUHAMHKA
rapMOHUYECKOTO  Koye0aTeabHOro JBMKeHUs. KBasuymnpyrue CHIIBI.
®u3nyeckuil, MaTeMATHYECKUH W NPYXKUHHBIA MAasSTHUKH. OHEpPrus
rapMOHUYECKHUX Kosiebanui. CBOOOJHBIE W BBIHYKJCHHbIE KOJeOaHMUs.
Mexannueckuii pe3oHaHC. Pe3oHaHC ©  aBTOKoJie0aHWS B  JKHBBIX
opranusMax u Texuuke. CioxeHue Koiebanui.

12. BomHOBOI#1 Tipotiecc. THrbl BOH. YpaBHEHHE BOJHBI, BOJTHOBOW (PPOHT,
uHTepepeHIys BOJIH, npuHIuI [tolirenca-Openens.
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JJeMeHTbl MEXaHUKH M CIIOMIHBIX Cpe.

13. O0ue cBOMCTBa JKHUIKOCTEH W Ta3oB. YpaBHEHHE DPABHOBECHS U
JBHMIKCHUS JKUIKOCTH.

14. Ypasuenue bepuymm? Koaduument Bsiskoctn?

15. ®opmyna Ilyaszeiina? ®opmyna Ctokca?

16. CkopocTh Telma BhIpakaercst Qopmynoit V= 25+02t Hajiru
nepemeleHue tena yepe3 20c mocie Hayana ABMKCHHUS.

17. Teno, OpoleHHOE BEPTHUKAIBHO BBEPX, OBLIO Ha BhICOTE 8,6 M J1Ba pas3a
C IPOMEXYTKOM BpeMeHHU 3 ¢. HailTh HayaibHYIO0 CKOPOCTb.

18. llapuk wmaccoit 300 r ymapuics O CTEHKY M OTCKOYMJI OT HEe.
Onpenenuts UMIYJbC, MOTYYEHHBI CTEHKOW, €CIU B MOCIEAHUNA MOMEHT
nepes yaapoM MapuK UMed CKopocTh 10 M/c, HampaBlIeHHYIO MOJ YTJIOM
300 x MOBEPXHOCTHU CTEHBI. Y 1ap aOCOIIOTHO YIPYTHM.

19. Teno maccoii 2 Kr ynajuo ¢ BBICOTHI 8 M U YIIyOHIIOCh B CHeT Ha 1,5 M.
OnpenenuTs CPEeJHIOK CUILY CONIPOTHBIICHUS CHETa.

20. Moot Maccodi 5 Kr ymapser Mo HEOONBIIOMY KYCKY IKele3a,
nexaieMy Ha HakoBanbHe. Macca HakoBanbHU 100 kr. Maccoit Kycka
xenesza npeHeOpeub. Ynap Heynpyruil. Onpenenuts KIIJ[ ynapa momnora
MIPH IaHHBIX YCIOBUSIX.

21. Ha uunuHAp, KOTOPBIH MOXKET BpalIaThCsi OKOJIO TOPU30HTAIBHON OCH,
HAMOTaHa HUTh, K KOHIy KOTOpPOM TpHBsi3aH Tpy3uk. JIBurasco
PaBHOYCKOPEHHO, Tpy3HK 3a 3 ¢ onmyctuics Ha 1,5 M. OnipeienuTs yrioBoe
YCKOpPEHUE HIINHIPA, €CIIU €r0 pagnyc paBeH 4 cM.

x = 2sin Zt+057
22. MasieHbKO€ TENO0 COBEpIIaeT KoJeOaHwHs 4 . Haiitn
aMIUIUTYyly, TepuoJ, HaudaibHyo (a3zy konebaHuil, a  TaKxke
MaKCHMaJIbHYIO CKOPOCTb U YCKOpPEHHE Tena (X 1aHo B cM, t B).
[Tnockas BodaHA pacmpocTpaHseTcs BAOIb MPSIMOI co ckopocThio 20 M/c.
JIBe TOUKM, HAXOASAILIUECS HAa STON MPsIMON Ha paccTOsTHUM 12 M 1 15 M oT
HCTOYHHKA KOJIeOaHMi, KOIeOmoTes ¢ pasHocThio a3 0,75 77 . Haittu
JUIMHY BOJIHBI, HAIMCAaTh YpaBHEHNE BOJIHBI U HAWTU CMEILIEHUE YKa3aHHBIX
TOUYEK B MOMEHT BpeMeHH, paBHbIil 1,2 ¢, ecnu amruintyna konebdanuii 0, 1
M.
Mouexyasipao — Kunernyeckas Teopus.
1. WneanbHBIH ra3? DMIAPUIECKHUE 3aKOHBI UI€aTFHOTO Ta3a’?
2. Kak 3anuceiBaeTcsi ypaBHEHUE COCTOSTHUsATa3a?
3. OcHOBHOE ypaBHEHHE KHUHETUYECKON TEOPHUH Ta30B (IS JaBICHHS, JUIS
temneparypbl). CpenHss KUHETHYeCKas SHEPrusi MOCTYINaTelbHOTO
JIBUKEHUSI MOJIEKYJ
4. Ta3 B mone TarotreHus, Oapomerpuueckas ¢dopmyna. Atmocdepa
I1aHeT. 3aKOoH pacrnpeaeneHus bonpliMaHa, ero yHUBEpCaIbHBINA XapakTep.
5. Yopyroe u©  Heynpyroe CTOJKHOBEHHE  YacTHIl  (MOJEKYN).
DddextuBHoe ceueHue. CpeHee YUCIO CTOJKHOBEHUN W CPEIHSS JITMHA
cBoOoHOrO Tpodera mosekyd. [IpakTuyeckoe MOHATHE BaKyyMa.
6. Huddysua? TemnonpoBomqHOCTE? BHYTpEHHEE TpEeHUE?
7. OOIIHOCTP  MOJEKYISIPHO-KMHETHYECKOT0  MEXaHW3Ma  SBJICHUH
nepeHoca, ko3PpUIHMEeHTHI TepeHoca, 3aBUCUMOCTb UX OT TeMIepaTyphbl
8. Ocmoc, OCMOTHYECKOE JaBJIEHHE W €ro pojib B JKU3HEIESTEIbHOCTU
pacTeHuii. ATpOHOMHYECKHE MPUEMbl PETYJIUPOBAaHUS BOJHOTO PEKHMMa B

14




noyYBe (MpuKaTka, OOpOHOBAHUE).

9. Tennonepenaua. [ToHsTHE HaNpaBIEHHBIX MTPOLECCOB.

PeasibHbIC ra3bl.

10. OTkIIOHEHHE CBOWCTB Ta30B OT HJICATBHOCTH. MEXKMOJICKYIISPHOE
B3aUMOJICHICTBHE, JHEpPrus B3aUMOJCHCTBUS MOJIEKYJ, KPUTHUECKOE
COCTOSIHUE BEILIECTBA.

Kunkoe cocrossnue.

11. Maiite XapaKTEpUCTUKY >KMJKOI'O COCTOSIHMSI, CTPYKTypa *KUAKOCTH,
OmkHUM nopaaok. [ToBepXxHOCTHOE HATSKEHUE.

12. Ucniapenue, KumsyeHue OKUAKOCTe. TepMmoperymsauuss  >KUBBIX
OpraHu3MoB. BiusHHE IOBEpXHOCTHBIX M KalWUIAPHBIX SBJIECHUA Ha
CTPYKTYpy MO4YB, MX POJb B IIpOLEcCax MXU3HEICSATEIbHOCTH YEJIOBEKa,
KHUBOTHBIX U PACTCHUH.

Kpucraniudeckoe cocrosinue.

13. Kpucramnmuueckue u aMopgHBbIC TeJla, UX OTIHYHE?

14. lepextsl B KpucTaiaX. TeIIOBOE paCHIMPEHUE TBEPIBIX TEIL
TennoemkocTs TBepAbIX Tel, 3akoH [rosonra u IItu. [InaBnenue TBepabIX
TeNl.

15. MexaHuueckue CBOWCTBAa TBEPIbIX TeJ, YHNPYrH€ U IUIACTUYECKUE
nedopmanuy, 3akoH ['yka

OCHOBBI TEPMOIHMHAMHKH.

16. Kak ¢opmynupyercs nepBblii 3aKOH TEPMOAMHAMUKI

17. Yemy paBHa BHYTpEHHss SHEPIHs UI€aIbHOIO ra3a?

18. Yemy paBHa paboTa UeaIbHOTO T'a3a B pa3IUYHbBIX U30Ipolieccax?

19. O6patumeie u HeoOpaTtumbie Tmporecchl? CaMOperyssus U YCIOBUS
CYIIECTBOBAHMS KHUBBIX OPIaHU3MOB

20. [IpuMeHeHE TMEpPBOrO M BTOPOTO Hayal TEPMOJUHAMUKH K S>KUBBIM
OpraHu3Mam.

21. [IpeoOpa3oBaHre PHEPTUU U POJIb (HPU3UKO-XUMHUECKUX IPOIECCOB B
Ouosiornyeckux oOBbeKTax. Bompocsl OHO’HEpreTUKH, OHOMEXaHMKH,
OMOaKyCTHKU U OMOHUKY JIJIs1 arpPOUHKEHEPHH.

22. Ilon KakUM JaBJICHHEM HaXOAUTCS B OaJlJIOHE BOJOPOJ, €CJIU €MKOCTh
6amioHa 10 TUTpOB, a KUHETUYECKas! SHEPTHUS TOCTYNATENbHOTO ABMKEHUS
BCEX MOJIEKYJ Boopoaa pasHa 7,5-10 Ix?

23. TommuHa naepeBsiHHOM creHbl paBHa 12 cM. Kakoit momkHa OBITH
TOJIIMHA KUPINUYHOM CTEHbl, YTOOBl OHa oOOjajana TakoH ke
TEIJIONPOBOAHOCTHIO, KaK " JiepeBsiHHAS? Koadpunment
TeTIoNpoBoAHOCTHU AepeBa paseH 0,17 Br/m-K, a kuprnya 0,69 Br/m-K.
24. OguH KuIOMOIL Taza m3obapuyecku HarpeBaercs oT 200C mo 600C,
pu 3ToM ra3 noryomaer 1,2-107 JIx temna. OnpenennTs YuciIo cTeneHen
cBO0OO/BI MOJIEKYJ Ta3a, MpHUpalleHre BHYTPEHHEH 3Hepruu rasza, paboTy
rasa.

25. TeoBast wmamwmHa pabortaer 1o 1wkiay Kapro. Temmeparypa
HarpeBarenst  3270C. Ompenenuts KIIJI 1nukna wu  temmneparypy
XOJIOAWIBHMKA TEIUIOBOM MalllMHBI, eciu 3a cueT 2 K/[K TemnoTsl,
MIOJTyYeHHOH OT HarpeBarelsi, MalnHa coBepinaet padory 400 [Ix.

26. AproH maccoit 4 T 3aanMaeT 00seM 0,1 1M3 o1 TaBIIeHUEM 2,5
MIIa. Halitu TeMiiepaTypy rasa, CiuTas €ro U1eajJbHbIM.

K cranpHOI POBOJIOKE JUIMHOW 2 M M paiiyCcOM 3 MM IOJIBEIIEH I'Py3 B
200 kr. Yemy paBHa pa0oTa pacTsHKEHUs! IPOBOJIOKU?
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DJIEKTPUYECTBO U
Mar"dHe€TusM.

DJIEKTPHYECKOE 110J1¢ HEMOABHKHbBIX 3apsi10B.

1. O ugem rosopur 3axoH KynoHa, rpaHUIbl €r0 IPUMEHUMOCTH.

2. UYro Ha3pIBaeTCs HANPSHKEHHOCTBIO M MOTEHIMAIOM
ANEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXKAY HUMMU.

3. DIEeKTPOEeMKOCTb, KOHAECHCATOPbI. DHEPrUsl JIEKTPOCTATHUECKOTO
nosis. [Tone B cpene, nuaiiekTpudeckasl NpOHULIAEMOCTb.
OneKTpocTaTUYecKas 3aluTa.

ousipuzanust IMIIEKTPUKOB.

4. TIpoBOAHMKHU U TUAIIEKTPUKH. J{UIIOIIb B 37EKTpUUECKOM ToJie. Busl
nosigspuzanuu. [lonspusyeMocTb aToMOB U MOJIEKYJI. DJIEKTPUUECKOE T10JIe
B JUDJIEKTpUKE. JIManeKTpuyecKkas NpOHULAeMOCTh, €€ 3aBUCUMOCTb OT
TEMIEPATYypPHI.

ITocTOAHHBIH JIeKTPUYECKHUI TOK.

5. YcnoBus CyleCTBOBAHUS U XapaKTEPUCTUKU ITOCTOSIHHOTO TOKA.

6. buosnextpuyeckuii noreHMan U 6MOTOKU. TOK MPOBOAMMOCTH.

7. ®opmynuposka 3akoHa OMa /17151 3aMKHYTOU L€, €€ OJTHOPOAHOIO U
HEOJHOPOJHOI'O yYaCTKOB.

8. TepMoMeTpbl CONPOTHUBIICHHS U dIIEKTPUYECKHE TeH30MeTphl. Hu3ko-
BBICOKOTEMIIEPATYPHAsL CBEPXIIPOBOUMOCTb.

9. DnexTpuyeckue Npouecchl B ONOJIOTHYECKUX 0OBEKTaX.

10. DneKTPOIIPOBOAUMOCTD PACTHTEIBHBIX U )KUBBIX OPTaHU3MOB, €€
IIPUPOJA U METOJBI PETUCTPALIUN.

MarnuTHoe 1moJie. JJIeKTPOMAarHUTHASI MHAYKIUS.

11. MarnutHoe none 3emiu. [Ipuposia MarHUTHOTO MOJIS.

12. BexTop MarHUTHOM MHAYKIWU. MarHuTHBIN oTOK. 3akoH bro-Casapa-
Jlamutaca ¥ MpuMEpHI pacyeTa MarHUTHOT'O TOJIS IIPOCTEUILINX KOHTYPOB C
TOKOM.

13. MarnuTtHoe nosne IBuxKyIierocs 3apsaa. Cuna AMmepa u cuia
Jlopenua. BzanmoeiicTBrue napajyieabHbIX TOKOB. MarHUTHBIE CBOMCTBA
BELIECTBA.

14. SIBneHue 351eKTPOMArHUTHOW MHAYKIMU. DIEKTPOABUKYIIas CUila
MHIYKIWH.

15. [IpoucxoxaeHre 6MOTOKOB. DJIEKTPOMArHUTHBIE MOJIS JKUBBIX
OpPraHU3MOB. DKCIIEPUMEHTAIbHBIE IIPOSBICHUS dJIEKTPOAMHAMUUECKHUX
SIBIIGHUH, JIEKTPOMarHUTHBIE CENapaTopbl B arPOMHIKEHEPHH.
DJIEKTPUYECKHI TOK B ra3ax # pacCTBOPax 3J1eKTPOJIUTOB.

16. DnexTpudeckuii TOK B Taze. [Iporecchl HOHU3AIUU i PEKOMOWHAIINH.
DJEeKTPONPOBOAHOCTh CIA00OMOHN3UPOBAaHHBIX ra3oB. [loHsATHE 0 mIa3me.
17. DnexTpuueckuil TOK B KUJIKOCTH. DJIEKTPOJIN3. XUMUUYECKHE
UCTOYHUKHU ToKa. [IpuHImn neiictBus akkymyisartopa. usnueckoe
JeCTBHE IEKTPUUECKOTO TOKA.

18. DneKTpOIPOBOIHOCTH METAIIIOB U TOJTYIPOBOJHUKOB.

19. TIpoBOJHHKH, TIOTYITPOBOIHUKN H U3OJISITOPHI. 3aroIHEHUE
sHepreTuueckux yposHeu. [Ipunnun ITaynm.

20. CobcTBeHHAs ¥ IPUMECHAST TPOBOTUMOCTb ITOTYIIPOBOTHUKOB.
®doroconpotusieHue. TennoBu30pkl.

KoHTakTHBIE U TepMO3JIeKTPHUYeCKHe SIBJICHHUS.

21. TepMO3JEKTPOHHAS! IMUCCHSL. DIEKTPOHHbIE JaMIibl. JIaMmoBbie
BBIIIPSIMUTEN U YCUIIUTENIN IEPEMEHHOTO TOKA.

22. DneKTpOHHO-JTy4YeBasi TpyOKa U ee MpUMEHEHHE B COBPEMEHHOM
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TEXHHKE.
23. KoHTaKTHAsI pa3HOCTh MOTCHIIMATIOB. TEePMOIIEKTPUICCKUE SIBIICHHUS.
Tepmonapa u TepMo37eMEHT. Y CTPONCTBO U IPUHLIUIT PabOTHI p-N-
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPHI M UX MCIIOIH30BAHUE B
arpoTeXHUYECKHUX UCCIIEOBAHUSIX.

JIeKTPOMATrHUTHBIE KOJI€OAHNS U BOJIHBI..
24. Tlpomecchl nepeaayuu JIEKTPOMArHUTHBIMU BOJIHAMU B OMO0OBEKTaX U
UX IPUMEHEHUE B aBTOMATU3UPOBAHHBIX TEXHOJIOTHS IIPOU3BOJICTBA,
nepepaboTKU U XpaHEHUS CETbCKOXO03SIMCTBEHHON MPOAYKIIUH.
25. ®usnveckoe U OMOJIOTUYECKOE NEHCTBHE ONTHYECKUX U3ITyYeHUN Ha
pPaCTUTENIbHBIN U YKUBOTHBIA MUP.
«JIeKTPUYECTBO U MATHETU3M»
26. D]JIC 6arapeu 12 B. Haubonpmras cuna Toka 5 A. Kakas HanbGosbinas
MOIIIHOCTh MOYET BBIICJIUTHCS Ha MOJKIIOUEHHOM K OaTapee pe3ucTope ¢
MIEPEeMEHHBIM CONPOTUBIIeHHEM Jlammouka u peocTar, CoeTuHEHHbIE
MOCJIeI0BATENIBHO, MPUCOSAMHEHBI K ICTOUYHUKY TOKa. HampsikeHnue Ha
3axkumax gammnouku 40 B. Conpotusnenue peocrata 10 OM. Buemnss
1ens norpeduser monHocTh 120 Bt. Onpenenuts crity TOKa B IETIH.
27. JIpa mapayuienbHbIX OECKOHEYHO JUIMHHBIX IPOBO/IA, TI0 KOTOPHIM TEKYT
B OJIHOM HampaBjeHuu Toku 60 A, pacmosioxkeHbl Ha paccTosiHuil 10 cm
Ipyr ot apyra. OnpeneauTs UHAYKIIUI0 MATHUTHOTO TIOJIS B TOUKE,
OTCTOSIIIEN OT OJIHOTO MIPOBOJIHMKA HA PACCTOSIHUM 5 CM U OT JPYTOro - Ha
paccrosiHuu 12 cM.
28. Ilpu ariekTponu3e pacTBOpa CEpHON KUCIOTHI pacXOAyeTcsl MOUTHOCTh P
=37 Br. Onpeneuth COMPOTHBIICHUE JIEKTPOIIUTA, eCiin 3a Bpems t = 50
MUH Bbiensiercs m = 0,3 T Bogopo/a.
29. A30T HOHU3UPYETCS PEHTTCHOBCKUMH JTydamu, OmpeneanTh
MIPOBOJAMMOCTH a30Ta, €CJIM B KAKJIOM KyOMYEeCKOM CaHTHUMETpE Trasza
naxoxutest 10° map noHoB. [10ABIKHOCTD IOJIOKHTEIBHBIX HOHOB PaBHA
1,27 , a orpunarensubix 1,81 cm ’/B .
30. Uemy paBHO OTHOIICHHE YKCIIa CBOOOIHBIX AJICKTPOHOB B CIMHHMIIC
o0beMa y BUCMYTa U CypbMBI, €CIIM IIPU HAarpeBaHWUU OJTHOTO U3 CIIaeB Ha
100 K Bosnukaer tepmo-O/IC 0,011 B?
31. Cuna Toka B IIeMH, COCTOSIICH U3 TepMOIIaphl U TaJbBaHOMETPA
conporusierreM 80 OM paBHa 2 MKA mpH pasHoct craes 350 K.
Ornpenenutb COMPOTUBIIEHUE TEPMONIApPhl, €CIIM €€ noctosinHas 47,9
MkB/K.
32. B nen» nepemeHHoro Toka Hanpsbkerrem 220 B u yactoroit 50 I'ig
BKJTFOUEHBI MTOCIIE0BATENIbHO EMKOCTD 35,4 MK}, aKTUBHOE
conpotusiienue 100 OM n unnyktusHocts 0,7 I'n. Haiitu cuimy Toka u
MaJieHre HAMPSHKEHUs Ha EMKOCTH, OMHUYECKOM COTIPOTHBIICHUH U
WH]JIYKTUBHOCTH.

Onrtuka

BoJsHoBasi u reoMeTprUeckas ONTHKA.

1. KopnyckynspHas U BOJHOBasi TEOpPUU CBETA.

2. DneKTpoMarHWTHas Teopus cBera. [[oHsATHE 0 KBAHTOBOW TEOPUHU
CBeTa.

3. Kak popmymupyroTcst 1 3aUCHIBAIOTCS 3aKOHBI OTPKEHHS U
MIPEIOMIIEHUS CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHE.

4. TlpuGopsl reoMEeTpUUECKON ONTUKH (JTMH3BL, JIYIIbL, 3€pKaa,
MHUKPOCKOI U T.J.)
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5. ®oromerpusi. Cuia cBeTa, CBETOBOM MOTOK, OCBEIIEHHOCTD.
[Nornomenue cBeta. [lonsaTne o GpU3NOIOTHUECKOM JACHCTBUU CBETA.

6. WurepdepeHius cBera, yCIOBHs MOSIBICHUS CTaTHUECKON
uHTephEepeHIMOHHON KapTUHBIL. [IpocBeTIeHne ONTHKH.
WuTepdepomeTpsl, UX HCIIOIb30BaHHE.

7. Hudpakuus, mudpakuus ot menu, 1udpakiuonHas pemerka. [lonstue
o rosnorpaguu. PeHrreHoBckas audpaxiysi, peHTT€HOCTPYKTYPHbII aHaIN3
Y €ro IpUMEHEeHHue K Ononorndeckum oobekram. [IpocTpancTBeHHas
crpykrypa JIHK n PHK. Pa3pemaromias criocoOHOCTb ONTHYECKUX
pubOpOB.

8. EctecTBeHHbIN U noNsApU30BaHHBIN cBeT. [lonspu3anus cBera npu
OTpaXeHUHU U IpenoMiieHuu. 3akoHsl Maitoca u bprocrepa.

9. JIBoitHoe myuenpenomiieHue B kpuctaimax. [Toaspounnbl. OnTudeckas
aKTUBHOCTb, CaXapOMETPHSs, UCIIOIb30BAHUE SBJICHUS BpalllEHUs
IUIOCKOCTH MOJISIPU3ALMH B MOJIEKYJISIPHOW OMOJIOTHH.

10. Aucnepcus cBera. CriocoObl HaOMIOIEHUS TUCTIEpCHH cBeTa. Teopus
aucnepcuu ceera. HopmasbHas u aHOMalibHas TUCTIEPCHU.

11. [lornomenue cera, 3akoH byrepa. CrieKTpbl IOMIIOIIEHUS

12. Paccesinue cBeta. Paccesinue cBeta B armocdepe. buopusnueckue
SIBJICHUSI [TPU B3aUMOJICHICTBUU CBETA C BELLIECTBOM.

13. Yro Ha3BIBAOT a0COIOTHO YEPHBIM TelIoM. 3aKkoHbl Kupxroda,
Credana-bonbiivana, Buna.

14. KBanTb! (POTOHBI) U UX XapaKTEPUCTUKHU. [ 'eTnosHepreTika.
[Ipumenenue conneyHoro uzinydenus B AIIK.

15. B yem 3akiIi049aroTCs BHEIIHUN, BHYTpeHHUH (POTOIDPEKTHI.

16. Kak 3anuceIBaeTcsl paBHEHHE DWHINTCHHA JIJIs1 BHEIITHETO
doroaddexra. DoToreMeHTHI U HOTOYMHOKHUTEIH, UX TPUMEHEHHE B
aBTOMaTHKe U (POTOMETPHH.

17. Yro Bam uzBectHO 00 ncrnonb3oBanuu CBY-, UK- u Y ®-usnyuenuii B
texHosorusx AIIK nis nepepaGoTku U XpaHEHUs MUIEBON MPOTYKIHH.
18. Ha y3kyro mienp najaeT HOpMaJlbHO MOHOXPOMATHUYECKUI CBET. YTOII
OTKJIOHEHUS JTy4ei, COOTBETCTBYIOLINX BTOPON CBETION AU(PaKIIMOHHON
nosioce, @= 1°. CKoJIbKUM JUIMHAM BOJIH MAJAl0IIEro CBETa paBHA IIMpPUHA
uienn?

19. Iudpakmumonnas pemeTrka coaepkuT 100 mTpuxoB Ha MM JITTHHBL.
Onpenenuts JUIMHY BOJHBI MOHOXPOMAaTHYECKOIO CBETA, MaJa0IIero Ha
pelIeTKY HOPMAJIbHO, €CIIU YIoJl MEKIY JIBYMSI MaKCUMyMaMHU [IEPBOTO
nopsiaka 8°. Onpenenuts 00Iee YUCIIO INIaBHBIX MAKCUMYMOB B

TG PaKIMOHHOMN KapTHHE.

20. [Tox kakuM YTJIOM JIOJDKEH MajaTh My4OK CBETa M3 BO3yXa Ha
MOBEPXHOCTb KHUJAKOCTH, YTOOBI IPU OTPAKEHUU OT JHA CTEKIISTHHOTO
cocyaa nl = 1,5, HanonHeHHOTO BO10M N = 1,33, cBET OBLI MOTHOCTHIO
MIOJISIPU30BaH?

21. CKOJbKO SHEPIUHU U3Ty4aeTcsi B IPOCTPaHCTBO 3a 10 yacoB ¢ ruiomaau
nmaxoTHou 3emu | ra, nmeroment remneparypy 27°C? Cuurars nouBy
YEPHBIM TEJIOM.

22. ®otoH ¢ aueprueii 0,8* 107 ik 6b11 paccesi nipu 3¢ dexte Komnrona
Ha cBOOOAHOM 3j1eKTpoHe Ha yroi 180° . OnpenenanTbs KUHETUYECKYIO
SHEPTHIO AIEKTPOHA OT/IaUH.

23. KBantsl cBeTa ¢ sHeprueit 7,8%10-19 JIx BIpbIBAIOT (POTORIEKTPOHBI
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13 MeTayia ¢ padotoii Beixonaa 7,2 10-19 Jx. Haiitu MmakcumanbHBIN
HMILYJIbC, IEPEIaBAEMBII IOBEPXHOCTH METAJUIA IIPU BBUIETE DJIEKTPOHA.

AToMHas pu3nKa

Crpoenne atomMa. JjieMeHTbl KBAHTOBOI MEeXaHUKH.

1. Kaxk ¢popmynupyrores nocryinarsl bopa. bopoBckas Teopust aroma
BOJIOPO/Ia M BOAOPOJAHONOAOOHBIX HOHOB, €€ HEJJOCTATKH.

2. Kakue kBaHToBbI€ unciia Bam n3BectHbl? MHOI03J1€KTPOHHbBIE ATOMBI U
IIEpUOANYECKUH 3aKOH MeHieneena.

3. Kakwue Bubl BUbI palnOaKTUBHOTO pacnaja u u3inydyeHuil Bam
U3BECTHBI?

4. Kax ¢popmynupyercs 3aKOH paJuoakTUBHOIO pacnajna. CTpoeHue
atroma. CTaOuIbHBIC M PaIHOAKTUBHBIC H30TOIIBI.

5. CoBpeMeHHbIE METO/Ibl PaJIMOXUMHH U PAAHOOHUOIOTUH.

6. Ilpupona Bo3neiicTBUA PaJOAaKTUBHOTO U3TYUYEHUS HA KUBBIE
opranusMel. Kocmuueckuii poH u MyTanuu.

7. KBaHTOBBIE TeHEpaTOPHI (J1a3ephl), X UCIOJIb30BaHUE, IEPCIIEKTUBBI
npuMeHeHus (ceMuHap). buonornyeckoe neicTBHE 1a3epHOIO U3ITYUYEHUS.
8. Hyxumonsl. Ctpoenue sijaep, NpuUpoAa SIEPHBIX CHII, YCTOWYHBBIE U
HEYCTOWYMBBIE A]Ipa.

9. MHckyccTBeHHasi pagrOaKTUBHOCTb. JHEPIHs CBSI3U U JE(EKT MacCChI
aTOMHOIO sijipa. MexaHu3M sJepHBIX peakiuidl. Peaknuu paeneHus u
CUHTE3a.

10. LlenHble snepHble peakUuu. TepMOsJIepHbIE pPEAKUUU. ODHEeprus
Connua wu 3Be3n. Kocmuyeckue nydn. OjeMEHTapHbIE YacTHILIBI.
[IpuMeHeHHnEe paJOaKTUBHBIX H30TOIOB.

11. buosornueckoe OEHCTBUE WMOHU3HMPYIOUIUX M3ITYYCHUH M 3aIluTa OT
HUX.

12. Vcnionb30BaHUE SACPHON dHEPTUU. ATOMHASI SHEPTUS U OKPYKAOIIast
cpena.

13. Yemy paBeH paadyc STOW OPOWTHI, €CIIM H3BECTCH OPOWTAILHBIN
MOMEHT 3JIEKTpOHA?

14. Pa3nuna Mexay rojgoBHbIMU JMHUSIMU cepuil Jlaiimana u banbmepa B
JUIMHAaX BOJIH B CIEKTpPE aToOMapHOro Boxopoda pasHa 534,7 HM.
Onpenenuts 1Mo 3TUM JAAHHBIM MOCTOSHHYIO [lnanka

15. Ompenenuth (B ANWMHAX  BOJH)  CHEKTpPalbHBIE  JHAMA30HBI,
npuHajuiexkamue cepusm Jlaiimana u bansmepa.

16. Yem oTnnyaercss Mo CTPOSHHIO SAPO JIETKOTO M30TOMA Trefius OT sIpa
CBEPXTSDHKEJIOTO BOA0opoaa (TpUTHS)?

7 HaiiTi TOCTOSHHYIO pacraja pajus, eClii ero Mephoj Mojiypacraja
T=1550xer.

18.Ilpu pacnage wu3otona d¢ocdopa 5P w3 aIpa €ro aromMa
BbIOpachIBaeTCA JJEKTPOH U HelTpuHo. HammcaTe snepHy0 peakiuio
pacriaga uzotona (ocdopa u onpenenuts uncia AN1 u AN2 aTomos,
pacrnajaromuxcs 3a IpoMexyTku Bpemenn Ati= 10 gueit u At = 1 c.
[TepBonayanbHOE uncio aToMoB N, = 1,9-1019

19. CkonbKO SHEPruM BBIACISIETCS MPH OOpa30BaHWHM OIHOTO TpamMma
reJins U3 IPOTOHOB U HEUTPOHOB?

IIpuMepsl TECTOBBLIX 3aJaHUM

N3YYEHUE 3AKOHOB COYJAPEHIMS TEJL.

Bapuanr 1
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1. Kakoit ynap ten Ha3zpiBaeTcst aOCOIIOTHO Heynpyrum? Y ap, Ipu KOTOPOM:

a) MPOUCXOIUT yrpyras aeGopMaius Tell,

0) MexaHHuecKasl SHEPTUs TeJl HE NEPEXOANT B Jpyrue

BUJIbI SHEPTUH,

B) KHMHETUYECKas SHEPrus TeJl MOJHOCTHIO WM YAaCTUYHO NPEBPAIAeTCs BO BHYTPEHHIOIO
SHEPIHuIo.
2. Kakue 3aKk0HBI BBITIOTHSIOTCS TIPU a0COTIOTHO HEYIIPYroM yaape?

a)3aKOH COXPaHEHMs UMITYJIbCA,

0)3aKOH COXpaHEHUS SHEPTHH,
B)3aKkOoHbI HbroTOHA.

3. Kakue ckopocTu UMEIOT Tella mociie abCOIFOTHO YIIPYroro yaapa?
a) KaK | JI0 yJapa, 0) pasHsle, B) OJIMHAKOBEHIE.
4. Kaxkas BenuunHa Ha3bIBA€TCS UMITYJIBLCOM Tela?

a) MPOU3BEICHUE MACChI TeJIa Ha CKOPOCTh, 0) MPOU3BECHUE CUJIbI HA PAJUYC,
B) MPOU3BE/ICHHE MACChl HA YCKOPEHUE CBOOOIHOTO MMaJICHHUS.

5. Kak n3MeHsTCsI KWHEeTHYecKasi SHEPTUs TeJ IpU a0COIIOTHO HEYNIPYTroM ynape?
a) HEe U3MEHseTCH, 0) Bo3pacrTaer, B) YMEHBIIAETCS.
6. Ha 4ro pacxomyercst KHHETHYECKasi SHEPTHs TeJ TP a0COIIOTHO HEYNPYroM yaape?

a) ocTaéTCsl MOCTOSHHOM JUTA KaXK0T0 Tena,
0) HOJIHOCTBIO UM YACTUYHO NEPEXOTUT BO BHYTPEHHIOK SHEPTUIO TEJ,
B) CyMMapHasi KHHETHYECKasl SHEPTUsl TeJl OCTAETCS OCTOSIHHOM.
7. Kakoit ynap HazbiBaeTcs aOCOMIOTHO yIpyrum?
a) TI0CJIe KOTOPOTO TeJla IBIXKYTCS ¢ OJJUHAKOBOI CKOPOCTBIO,
0) Ipu KOTOPOM MEXaHWYeCKas YHEPIUs Tesl He NEePEXOUT B APYrue BUIbl SHEPTUH,
B) IIPH KOTOPOM HE BBITIOIHACTCS 3aKOH COXPAaHEHHS UMITYIIbCA.
8. Kak u3meHsiercsi CKOpOCTh Tejla IpU abCOIIOTHO YIIPYIOM yJape O  HEMOABMKHYIO CTEHKY?
a) BeJIMYMHA CKOPOCTU HE U3MEHUTCS, a HallPaBJICHHE U3MEHHTCH,
0) CKOPOCTh BO3pAcCTET,
B) CKOPOCTb OyZI€T paBHA HYJIIO.

OINIPEAEJIEHME KOSODUIMEHTA ITOBEPXHOCTHOI'O HATAXXEHUA METO/10M
OTPBLIBA KOJIbLIA.

Bapuanrt 2.

1. Kak 3aBucuT cpeanee Bpems "ocemioro" CyliecTBOBAHUS MOJIEKYJ (BpeMs pelakcaluu) OT
temneparypbl? C MOBBIIIEHUEM TEMIIEPATyphl 3TO BpeMSI:

a) He U3MeHsAeTcs, 0) MEUIEHHO PacTET, B) UPE3BbIUAIHO YMEHbBILIACTCS.

2. B uém npuynHa nosBICHUs TOBEPXHOCTHOTO HATSKEHUS?

a) oOpasyeTcs MJIEHKA, OrPaHUYMBAIOLIAsl KHUJIKOCTh CHApYKH,

0) wu3-3a HAJIWYUS TIOBEPXHOCTHOW SHEPruU KHUJAKOCTh OOHApYKUBaeT CTPEMJICHHE K
COKPALIEHHUIO,

B) TaK Kak pacCTOSHUE MEXIy MOJIEKYJaMH B IOBEPXHOCTHOM CJIO€ MEHbINE, YeM BHYTpU
KUJKOCTH.

3. Cuita MOBEpXHOCTHOTO HATS)KEHUS HAIIPABJICHA:

a) IO KacaTeJIbHOM K IIOBEPXHOCTH JXUAKOCTH, NMEPHEHIUKYISIPHO K Y4YacTKy KOHTypa, Ha
KOTOpPBIN OHA AEHCTBYET,

0) Mo KacaTeiabHOH K IMOBEPXHOCTH, MOJA yriioM 45° K y4yacTKy KOHTypa, Ha KOTOpBIH OHa
JIEHCTBYET,

B) noJ yriioM 90° K MOBEPXHOCTH KHUAKOCTH.

4. KoadpuuneHT moBepXHOCTHOTO HATSYKEHUS YUCIICHHO PAaBEH:
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a) cuie, JACHCTBYIOLIEH Ha €IMHUIy JJUHBl KOHTypa, OrPaHMYMBAIOLIEIO IOBEPXHOCTh
KHUJIKOCTH,
0) cuiie, AeMCTBYIOLIEH HA BCIO JUIMHY KOHTYpa, OrPaHUYHUBAIOIIETO
HOBEPXHOCTb KUJKOCTH,
B) CBOOOJTHOM PHEPTUU MTOBEPXHOCTHOTO CJIOS KUJIKOCTH.
5. KoadumeHT noBepXHOCTHOTO HATSKEHHS! )KUIKOCTH 3aBUCUT OT:
a) CUJI IOBEPXHOCTHOT'O HATSKEHMS;
0) mpupoAbl XKHUAKOCTH, HAJIMYUSA NPUMECEH, YCIOBHH, B KOTOPBIX KHMIKOCTb HaxoIuTcs (B
YaCTHOCTH, OT TEMIIEPATYPHI);
B) OT (pOPMBI U IUIOIIAAN IOBEPXHOCTH JKUIAKOCTH.
6. B xakux mpeaenax MOXKeT U3MEHSATHCS KPaeBOM yroil UIsl He CMaYyMBAIOIIUX KUIKOCTEH?
a) ot 0° 7090°, 6) ot 00 7o 1800, B) ot 90° 1m0 180°.
7. B Kakyl0 XUIKOCTb, HUIMTYIO B IIUPOKUH COCYZ, ONYILUEH KalWUIAP, €CIH HU3BECTHO, YTO
YPOBEHb KHJIKOCTH B HEM HUXKE, UeM B cocyze?
a) rops4yto, 0) HE CMaYMBAIOLIYIO, B) OUYEHb BSI3KYIO.
8. ITo xakoii (hopMysie pacCUMTHIBAIOT JOMOJIHUTEIBHOE 1aBJICHUE BHYTPU MBLIBHOI'O ITy3bIpsi?
a) Ap=4a/R 6) Ap=2a/R B) Ap=4a/R
I'PAJYUPOBKA TEPMOIIAPHI 1 OTIPEJIEJIEHUE EF YIAEJIBHOW TEPMOD/IC.
Bapuanr 5.
1. B yem 3akitogaercst TepMORJIEKTPUUYECKHE SBICHUA?

a) Bo3HMKHOBeHHME TepMo-DJIC B 3aMKHYTON ILienM, COCTOSIIEH W3 JIBYX pPa3HOPOAHBIX
METAaJUIOB, MECTA UX CJIOEB MOAJIEPKUBATh IIPU PA3HOH TeMIepaType;

0) BO3HUKHOBEHHUE TEPMOCOIIPOTUBIICHUS B IPOBOJHUKE;

B) BbIIEJICHHE HEKOTOPOIo KOJIMYECTBA TEIUIA B CBAsX MPH MPOXOKICHUU TOKA MO LEMH,

COCTOSIIIIEH U3 IBYX Pa3HOPOJHBIX METAJIIIOB.
2. PaboTa BbIXO/1a 3JIEKTpOHA - 3TO:

a) paboTa, KOTOPYIO COBEPILAIOT AIEKTPOHBI IIPU MIEPEXO0/IE€ U3 BAJICHTHON 30HBI B 30HY

IIPOBOAMMOCTH;

0) paboTa, KOTOPYIO COBEPIAET IEKTPOH MPHU MEPEXOJIE C OJTHOTO IHEPTETUUECKOTO YPOBHSI

Ha JpYrou;

B) HauMMEHbIIas SHEPrus, He0OX0oAUMAsl ATEKTPOHY I €ro yIaJIeHUs U3 METANl B BaKyyM.
3. 3aBucUT JI1 paboTa BBIXOJA OT XUMHMUYECKOW MHPHUPOJBI METajla M COCTOSHHS €ro
MOBEPXHOCTU?
a) 3aBUCHUT OT 000UX (PaKTOPOB;

0) 3aBUCHUT TOJBKO OT XUMHUYECKOW MTPUPO/IbI METAIIIA;

B) 3aBUCHT TOJBKO OT COCTOSIHUS TOBEPXHOCTH.

4. Urto npexacrasisieT coboit Tepmonapa? Tepmomnapa - 310:

a) COEIMHEHUS Pa3HOPOAHBIX TPOBOIHUKOB;

0) puoOp 111 MpeoOpa3oBaHMs TEIJIOBOM SHEPTHH,

B) 3aMKHYTas 1eNb U3 ABYX Pa3HOPOIHBIX METAJUIOB.

5. Co3maet 11 KOHTAKTHASI pa3HOCTh MOTEHIIUATIOB AIEKTPUUECKUNA TOK?
a) CO3JA€T ;

0) HE CO3JaeT, T.K. MOTCHIMAJIbI TOYEK, B KOTOPBIX HAXOJATCS JJICKTPOHBI, CIIOCOOHBI
MEHATb CBO€ COCTOSIHUE, OJITMNHAKOBBI,

B) CO3/IaET JIUIIb BTOPUYHYIO JIEKTPOHHYIO DIMHUCCHIO.

6. UYem 00yciioBIeHa BHEUTHSS KOHTAKTHAs Pa3HOCTH MOTEHIIHAIOB?

a) pasznuuueM paboT BbIX0Ja CBOOOHBIX AJIEKTPOHOB U3 METAILIA;

0) pa3HbIM 3HAUYE€HHUEM BHYTPEHHEH dHEPruu;

B) nevictueM BHemrHen D /[C.

7. Ot 4vero 3aBucuT BenuunHa Tepmo-2C Tepmomnapsl?
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a) OT TEMIIEPATyphl U pa3MEPOB TEPMOIAPHI;

0) OT Pa3sHOCTH TEMIIEPATyp CJIOEB M OTHOLICHUS KOHLEHTPALUHU 3JIEKTPOHOB B METaJlIaX,
00pa3yromux TepMornapy;

B) OT COIIPOTHUBIIEHUS U TEMIIEPATYPBHI.

8. Yemy paBHa tepmo-O/IC B 3aMKHYTOM LENH, COCTOALIEH M3 HECKOJBKUX METaJJIOB,
B3SITBIX IIPU OJJUHAKOBOW Temreparype?

a) CyMMe€ KOHTaKTHBIX Pa3HOCTEHN MOTEHIUAJIOB BCEX CIIAEB;

0) HYJIIO;

B) OECKOHEYHOCTH.

OINPEAEJIEHME KOHLIEHTPALIMM CAXAPA

B BOJHOM PACTBOPE I1PU IIOMOUIU TTOJIAPUMETPA.

BapuanT 1

1. Kakoe BemecTBo Ha3bIBACTCSI ONTUYECKH AKTUBHBIM?

a) crocoOHOE MOBOPAYMBATDH INIOCKOCTD MOJISIPU3ALUY;

0) N30TPOITHOE BELIECTBO;

B) o0Jajjarolee CBOMCTBOM JIBOWHOTO JTy4erpeToMIICHUSI.

2. Ecnu cBeT momnsipu30BaH 1Mo KPyTy, TO KOHEI BEKTOPa HANPSHKEHHOCTH JIIEKTPUIECKOTO
OIS

a) KoJIeOJIeTCsl B OJTHOM TIJIOCKOCTH;

0) OMHCHIBAET OKPYKHOCTH;

B) OIMCHIBAET AJLIUIIC.

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

a) najgeHus u otpaxenus pasHa 900;

0) maneHus u npejaomiieHus paBaa 1800;

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

4. Kakue gakTopsl BIUSAIOT HA BEIMYMHY yI€IHHOTO BpaIllEHUs JaHHOTO BellecTBa?

a) HUKaKWe, 5TO BEIMYMHA TIOCTOSIHHAS;

0) KOHILIEHTpAIUs pacTBOPA U JUTMHA CTOJI0A KUAKOCTH;

B) BIMSIIOT TEMIIEPATypa U JJTMHA BOJIHBI CBETA.

5. IHTEeHCHBHOCTh CBETa, MPOXOMAALIET0 4Yepe3 MOJSAPU3aTOp W aHAINW3aTOp, OINpPENENAIoT I0
dopmyre: [ =10 cos2¢. Uto o3nagaet Benmunna [0?

a) MHTEHCHBHOCTb CBETa, MAJAIOLIEr0 Ha aHaJWu3aTop, paBHas IOJOBHHE WHTEHCHBHOCTH
€CTECTBEHHOTO CBETA;

0) THTEHCUBHOCTh €CTECTBEHHOT'O CBETA,

B) MHTEHCHBHOCTb CBETA, NA/IAIOIIETO Ha MOJIIPH3ATOP.

6. B onTHuecku akTUBHBIX BELIECTBAX:

a) CKOPOCTH BOJITH, MOJISIPU30BAHHBIX IO MTPABOMY U JIEBOMY KpPYTY, OJTMHAKOBHI;

0) MOJIEKYJIbI CAMMETPUYHBL;

B) MOJIEKYJIBI aCHMMETPHYHBI.

7. [Tnocko monsipu30BaHHBIN CBET MOXKHO MOJTYYHTH!

a) MPOIYCTHB €CTECTBEHHBIN CBET Yepe3 HUKOJIb;

0) pH OTpaXXEHUU CBETA OT TPAHUILIBI pa3jiena ABYX TUDJIEKTPUKOB, €CIIU yrojl majeHus Oosblie
NpeeNTbHOTO;

B) IIPH OTPAKEHUU CBETA, €CJIM yroJj MajieHus paBeH yriy bproctepa.

8. IlnockocTu mossipu3anuy OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTy4eH, BXOSIINUX U3 OJJHOTO
KpHUCTaJIJIA:

a) MapaJijieNIbHbI IPYT IPYTY;

0) nepneHIMKYISAPHbI IPYT APYTY;

B) MEPICHINKY/ISIPHBI TIABHOMY CEYEHHUIO KPHCTAIIA.
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IIpuMepsl BApUAaHTOB MHANBUIVAJILHBIX 3aJaHUN

Bapuanm unoueuoyanvrnozo 3adanus « Mexanuxa.

1.(1) CxopocTs Tena BhIpaxkaercsi dopmystoit V = 2.5+0.2t Hajiru IIepeMELICHUE Tella 4epes
20c nocne Hayasa ABUKEHUSI.

2. (15) Teno, OpolieHHOE BEPTUKAILHO BBEPX, ObLIO Ha BBICOTE 8,6 M JIBa pasa ¢ MPOMEKYTKOM
BpeMmeHu 3 c¢. HaliTu HaualbHYI0 CKOPOCTb.

3. (49) lapuk maccoii 300 T ygapuics 0 CTEHKY U OTCKOYMII OT Hee. OnpenenuTh UMITYIbC,
MOJTYYCHHBIH CTEHKOM, €CJIM B TIOCJICTHUI MOMEHT Iepe] yIapoM IIapuK uMen ckopocts 10 m/c,
HarpasieHHY0 1o yriioMm 300 K MOBEpXHOCTH CTEHBL. Y 1ap aOCOIIOTHO YIPYTHA.

4. (31) Ha croue nexat ueTbipe oAMHAKOBBIX Opycka maccoi 100 r kaxapiidi. OHHM CBS3aHBI APYT
¢ aApyroM c¢ nomoibio HUTeH. Ha mepBeiii Opycok neiictByer cuna 1 H, HanpaBieHHas BIOJb
ctona. OmnpeneiauTb YCKOpEHHE, ¢ KOTOPBIM JBHXKYTCS OpYCKH, M CHIIy HATSHKEHUS HUTH.
Cunamu TpeHHs MeXly OpyCKamMH U IOBEPXHOCTBIO CTOJIA IPeHEOpeyb.

5. (61) Teno maccoit 2 Kr ynajuo ¢ 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 KeJe3a, JIe)KalleMy Ha HaKOBaJbHe.
Macca nakoBanbHu 100 kr. Maccoil kycka xene3a npenedpeus. Y aap Heynpyruil. Onpenenursb
KIIJ] ynapa MonioTa npu 1aHHBIX yCIOBHSIX.

7.(91) Ha uunuuap, KOTOPBIA MOKET BpallaThCsi OKOJIO TOPU3OHTAIBHOM OCH, HAMOTaHa HUTh, K
KOHITy KOTOPOW MpUBSI3aH Ipy3uK. J[BUrasich paBHOYCKOPEHHO, TPY3UK 3a 3 ¢ omycTuiics Ha 1,5
M. OnpenenuTs yriloBOe YCKOPEHNE WINHIPA, ECIIA €r0 Paauyc paBeH 4 cM.

8. (117) Teno maccoii 2 Kr ¥ paliycoM 5 CM CKaThIBAETCS C HAKJIOHHOM TIOCKOCTH JAJIMHON 2 M
u yriioM HakiaoHa 300. OnpenenuTs €ro MOMEHT MHEPLUU OTHOCUTEIBLHO OCH BPALEHUS, €CIIU
CKOPOCTh B KOHIIE HAaKIIOHHOH MIIOCKOCTH 3,3 M/C.

x = 2sin Zt+057

9. (126) Manenpkoe Teno coBeplIaeT KoJieOaHUs 4 . Haiitn ammnutyny,
nepuoJl, HayaJabHYIO (a3y KojebaHuH, a TaKkke MaKCUMaJIbHYIO CKOPOCTh U YCKOpEHHe Tena (X
JIaHO B CM, t B).

10. (148) Ilnockas BoHa pacrpocTpaHseTcs BIOJb NPsMOM co ckopocThio 20 m/c. JIBe TOUKH,
HaxoJsIMecs Ha 3ToOW NpsAMOM Ha pacctossHMM 12 M m 15 M OT HCTOYHMKA KojeOaHuM,
KoJebmoTess ¢ pasHocthio (a3 0,757 . Haiitu 1iMHY BOJHBI, HAKCATh ypPAaBHEHHE BOJHBI H
HaliTH CMEIICHHE YKa3aHHBIX TOYEK B MOMEHT BpeMEHH, paBHbIM 1,2 c, eciu ammiauTyna
kose6anwmii 0,1 M.

Bapuaum unousudyanvrozco 3a0anus «Monexynapras gusuxay.

1. (151) [lox xakuM HaBieHHEM HAXOAWUTCS B OaJIJIOHE BOJOPOJ, €CIIU eMKOCTh OamuioHa 10
JUTPOB, @ KNHETUUYECKAsl SHEPTUs NOCTYNATEIbHOIO JIBUKEHHUS BCEX MOJIEKYJ BOJOpPOJA paBHA
7,5-10 Ix?

2.(161) IloacuuTaTh YUCIO MOJIEKYI TENUS, CONEPIKAITIXCS:

a)Blr;
6) B 1 M3 ipu HOPMAJIBHBIX YCIOBUSAX;
B) B 1 M3 mpu gaBnenuu 1,5-105 Ila u remneparype 290 K.

3. (180) Kakum m0KHO OBITH JaBJICHHE BO3yXa Ha JTHE CKBaXXHHBI TNTyOUHOU 8 KM, ecliu
CUMTaTh, YTO Macca KUJIOMOJS BO3ayxa 29 KI/KMoJb, TeMIepaTypa Mo BCeil BBICOTE MOCTOsTHHAs
u paBHa 270C, a qaBneHue BO3yXa y MOBEPXHOCTH 3eMIIM PaBHO OAHOI atmocepe?

4. (198) Tommuua nepeBsHHOW cTeHbl paBHa 12 cMm. Kakod momkHa OBITH TOJNIIMHA
KUPIUYHOM CTEHBI, YTOObI OHA 00JIafaia TakoW ke TEIUIONPOBOJHOCTHIO, KaK M JCpEeBsIHHASA?
Koaddumument Termnonpoonnoctu aepesa pasex 0,17 Br/m-K, a kupnuga 0,69 Br/m-K.
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5.(211) Opmun xunomons raza u3obapuuecku HarpeBaetcs ot 200C no 6000C, mpu 3TOM
raz moriomaer 1,2:-107 JIx teruta. OmnpenenuTs 4YuciIO CTeneHed CcBOOOABI MOJIEKYJ Trasa,
npUpalieHne BHyTPeHHEH SHepruy ra3a, padoTy rasa.

6. (227) B numuaape mon nopumHeM HaxomauTcs 20 r azora. ['a3 6b11 Harpet Ha 100 K mpu
NOCTOSTHHOM  J1aBieHuu. Ormpenenuts KOJIWYECTBO TEIJIOTHI, COOOLICHHOH Trasy, paboty
pacuIMpeHus U MpUpalieHre BHYTPEHHEH SHEPTHH.

7.(263) WneanbHslii ra3 coBepiuaeT 1uki Kapuo. Temnepatypa narpearens T1=500 K
xonomwibHUKa T2=300 K. PaGora m30TepMHUYECKOTO pacmUpeHus raza coctaBiseT 2 kJDk.
Onpenenure: 1) Tepmuueckuit KIIJ| mukina;2) KOIMYECTBO TEIUIOTHI, OTJAAHHOE Ta30M IpHU
M30TEPMUYECKOM CXKATHH XOJIOJAUIILHUKY.

8. (250) TemnoBas mammHa paboraer mo mukity Kapno. Temmneparypa HarpeBaTes
3270C. Onpenenuts KIIJ mukia u teMneparypy XoJIOJWJIbHUKA TEIUIOBOW MAIlUHbBI, €CIU 3a
cuet 2 x>k TeIIOTHI, MOTYYCHHON OT HArpeBaTelIsl, MaliknHa coBepinaeT padoty 400 JIx.

9.(271) Apron maccoi 4 r 3anumaer oowveM 0,1 1vM3 mox gaBiIeHUEM 2,5 MIla.
Haiitu Temneparypy rasa, cuurasi €ro uaeajbHbIM, PEAIbHBIM.

10. (324) K cranpHOI POBOJIOKE IJIMHON 2 M U pagnycoM 3 MM mnojBeiieH rpy3 B 200 Kr.
Uemy paBHa paboTa pacTsKEHUsI IPOBOJIOKHU?

Bapuanm unousuodyanvrnozo 3a0anus «dnekmpuuecmeo u macHemusm 4acmo 1 ».

1. Maremarndeckuii MasTHUK Maccod 1 10-3 xr mpeacTaBisieT co00# apuK, MOABEIICHHBIA Ha
LIEJIKOBOM HHUTH, JJIMHA KOTOPOM BEJIMKA II0 CPAaBHEHMIO C pa3MepaMu mapuka. Kak nm3menurcs
nepuoj KosiebaHusl MasTHUKA, €Clid cooOmMB Iapuky 3apsa 1,6-10-6 Kn, momectuts ero B
OJIHOPOJHOE 3JICKTPUYECKOE TOJIE ¢ HAMPsHKCHHOCTHIO 3-104 B/M, CHIIOBBIC JTHHHH KOTOPOTO
HampaBiieHbl BBepx? Kakoll BenWYMHBI JOKHA OBITH HAIMPSHKEHHOCTH IOJSI, YTOOBI MIAPHK

T, =2n Lk
Kosie0acs ¢ IepuoaoM 9,

31. Tpwu Toueunsix 3apsaa 3.10-6 Kn, 5.10-6 Ki u -6.10-6 Kn Haxoasrcs B BepimHax
TpeyroibHuKka co croponamu 0,3 m; 0,5 m u 0,6 M. Onpenenuts paboTy, KOTOPYIO HAAO
COBEpIINTh, YTOOBI pa3BeCTH OTHU 3apsiibl Ha TaKoe pacCTOSHHME, YTOOBI CHIBI HX
B3aMMOJIEHCTBYS MOXKHO OBLIO CUUTATh PABHBIM HYIIO. 3apsi/ibl HAXOAATCSA B KEPOCHHE.

54. Haiitu cuily TpUTSDKEHHS MEXIY IJIACTHHAMH TUIOCKOTO KOHAEHCATopa, €CH IJIOIAdb
kaxaod miactuHbl 4.104 MM 2, paccrossHMe MexAay HuMuU 10 MM, AMAIEKTpUYECKON
IPOHMIIAEMOCTBIO cpebl 6. PacueT mpoBecTu Ais cityyasi, KOT/ia KOHAEHCATOPY COOOIIEH 3apsifl.
4.10-7Ku, mocie 4ero oH OTKIIOYEH OT HCTOYHHKA MTOCTOSTHHOTO HAMPSKEHUS.
61. OmnpenenuTh cuily TOKa B CONpoOTHUBIEHUH R3 U HaOpsDKEHUE Ha KOHIAX ATOro
conpotusienus, ecau E1=4B, E2=3B,

' ! ' R1=20m, R2=60M, R3=60m
R E3
91. OJ1C 6arapeu 12 B. Hanbonpmas cuna Toka 5 A. Kakas
HAauOOJbIIass  MOIIMHOCTh  MOXET  BBIJCIUTHCA  Ha
MOJKIIIOUEHHOM K Oarapee pe3ncTope C MepPeMEeHHBIM
COIPOTHBIICHUEM.

110. JIlaMnouka u peocTaT, COEqUHEHHBIE ITOCIE0OBATEIBHO, IPUCOEINHEHBl K HICTOYHUKY TOKA.
Hampsoxenne Ha 3axxnmax snamnouku 40 B. ConporuBnenue peocrata 10 Om. BHemnsa nens
notpebser MomHocTh 120 Bt. Onpenenuts cuily ToKa B LEMH.

121. JIBa mapauienbHBIX OECKOHEYHO JUIMHHBIX TPOBOJA, MO KOTOPHIM TEKYT B OJHOM
HanpasieHuu Toku 60 A, pacnosnoxkeHsl Ha paccrossHuil 10 cm apyr ot npyra. Onpenenutb
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WHIYKIAI0O MarHUTHOTO MOJIsl B TOYKE, OTCTOSIIEH OT OJIHOIO IMPOBOJHUKA HA PACCTOSIHUU 5 CM
Y OT APYroro - Ha pacCTOSIHUM 12 cM.
133. JKenesuslii cepaeuynuk JuHoi 50,2 cM ¢ BO3QYLIHBIM 3a30poM anuHou 0,1 cM umeer
obmoTky u3 20 BuTkOB. Kakoil TOK HOKEH MPOTEKaTh MO 3TOM OOMOTKE, 4YTOOBI B 3a30pe
NOJIy4yuTh UHAYKLUIO 1,2 T
145.B cepeauHe OCHOBaHUS TOHKOTO JJIMHHOTO COJICHOU A (TOK 5 A, YMCJIO BUTKOB Ha €IUHUILY
mmael 200 1/cMm) momernieHa ManeHbKas pamka, cocrosimas u3 100 BUTKOB 1uiomaapio lem2.
Kakoe komuuecTBO aJeKTpUYECTBA MPOWUIET Yepe3 paMKy, €clId €€ IEepPeHeCTH B ILEHTP
coneHousia ConpoTuBieHne paMku 5 Om.

170. UKIOTPOH NMpeIHa3HAYECH JI1 YCKOPEHUS POTOHOB JI0 SHEPTUH 8-10-15 JIx.
KakoB nomxeHn ObITh pasinyc AyaHTOB IIMKJIOTPOHA, €CIM WHAYKIUS MarHUTHOTO MOJs paBHa 1
Tn? KakoBa HauMeHbIlIass TPOAOHKUTEILHOCTh OJJHOTO IUKJIA PaOOThI ATOr0 YCKOPUTENS, €CIIU
HayajbpHasi 3HEPIusl MPOTOKOB Malla, a aMIUIMTYZAa HaIpsDKeHUs Mexay ayaHtamu 16-103 B?
(BMHSTHUEM 3aBUCUMOCTH Mp OT V IPeHEOpeYb ).

Bapuanm unousuoyanvroeo sadanus « neKkmpuiecmeo u MasHemu3m 4acmy 2.

181. Ilpu nsmexTponuse pacTBOpa CEPHOM KHUCIOTHI pacxoayercs MomHocte P = 37 Br.
OnpenenuTb CONPOTUBIICHUE 3JIEKTPOJIUTA, ecin 3a BpeMs t = 50 MuH Bbigensercas m = 0,3 r
BOJIOPOJI.

209 . KakoBa KOHIIEHTpallKsl OJHOBAJCHTHBIX HOHOB B BO3JlyX€, €CIJIU IPU HANPSHKEHHOCTH 0JIs
34 B/m mnotHOCTH TOKa 2 MKA/M2 . [ToBHKHOCTE HOHOB
U+=1,38-10-4m2/(cB),U-=1,91-10 - 4 m2 /(c B).

212. CKonbKO D3JEKTPOHOB €KECEKYH/IHO BBUIETAET M3 KaToJa 3JEKTPOHHOM Jamibl, €Ciu
aHOOHBIA TOK 1 MA?

225. A30T MOHMU3UPYETCSI PEHTT€HOBCKUMHU JTydamu, OnpenenuTs IpoBOAUMOCTb a30Ta, €CJIU B
KaX/I0M KyOuMueckoM caHTuMmerpe Tra3a Haxogurcs 107 map wonoB. IloaBHXKHOCTB
MOJIOKHUTEIFHBIX HOHOB paBHa 1,27 , a orpunarensHbix 1,81 cm 2/B c.

231. Yemy paBHO OTHOIIEHHE YHCIa CBOOOJHBIX AJIEKTPOHOB B E€IMHUIIE 00beMa y BUCMYTa U
CYpBMBI, €ClIM IPpU HarpeBaHuu ojaHoro u3 cnaes Ha 100 K Boznukaer tepmo-2/1C 0,011 B?
236. OmnpenennTh KOHIEHTPALUIO CBOOOAHBIX 3JEKTPOHOB B MOJYINPOBOAHMKOBOM IUIACTHHKE,
ecsiy nnocrosiHHas XoJsuia pasHa 1,9 -10 -7 /K.

260. Cwia ToKa B LIENM, COCTOSAIIEH U3 TEpMOINAphl U rajgbBaHoMeTpa conpoTusieHueM 80 Om
paBHa 2 MKA mnpu pasHoctu cnaeB 350 OK. OnpenenuTs conpoTHBIEHHE TEPMOIApPHI, €Cliu €€
nocrosiHHas 47,9 MmxB/K.

270. KonebarenbHbIit KOHTYP COCTOUT M3 BO3YIIHOTO KOHJIEHCATOPA C TUIONaAbio mactul 100
cM 2 u KaTymku HHAYKTUBHOCTH 10 —5 I'H. Ilepuon snexTpudeckux xonedanuil B koutype 10 —
7 cex. OnpenenuTh pacCTOSHUE MEXKIY IIaCTUHAMU KOHAEHCAaTOopa.

289. B wnenp mnepemeHHoro Toka HampsbkeHueM 220 B u uacroroit 50 ['m BritOYeHBI
nocieaoBarenbHo EMKOCTh 35,4 Mk(Q, akTuBHOE conpotusieHrne 100 OM u uHAyKTUBHOCTH 0,7
['n. Haiit cwiy Toka W TNajieHHe HampspKeHHs Ha €MKOCTH, OMHYECKOM COINPOTHBIEHUH U
WUHTYKTHBHOCTH.

315. PryrHo-kBapieBas namna [IPK-2 nojkmrouaercs K HCTOYHUKY NTEPEMEHHOIO HampsHKEHUs
¢ gacroroit 50I'T wepe3 mpoccens, pabodee HampspkeHue Ha kotopoMm 180 B, a addexTuBHas
cuia Toka 4 A. OnpenenuTb akTUBHOE COINPOTHUBIIEHUE APOCCENS, €CIM €r0 MHAYKTHBHOCTh
0,1T'n.

Bapuanm unousuodyanvnozo 3adanun «Onmukay.

1. (2) Manpumk, s ¢ MOCTa, ONpeEeNni, 4To r1youHa peku 2 M. KakoBa ucTuHHas riyonHa
peku?

2. (26) ITnockoBeIMyKIast JIMH3a MOJ0XKEHA Ha CTEKIISIHHYIO IJIACTHHKY, TIPHYEM MEXTy JIMH30U
U TUTACTUHKOW HET KOHTakTa. /lnamerpsl Sro u 1510 TemHbIX Kojen HproToHa, HaOm01aeMbIX B
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OTPaXEHHOM CBETE, COOTBETCTBEHHO paBHbl 0,7 u 1,7 mm. OmnpenenuTs paguyc KpUBHU3HBI
JIMH3EI, €CJIM CHCTEMa OCBEIIAETCS CBETOM C JNIMHOM BOJIHEI 581 HM.
3. (50) Ha y3kyro menp mnajgaeT HOPMaJIbHO MOHOXPOMATHYECKUM CBET. YTOJ OTKJIOHECHHS
Jy4el, COOTBETCTBYIOIINX BTOPOU CBETIION AUpaKkIMOHHOM monoce, = 1°. CKOJBKUM JIJIMHAM
BOJIH [1JIAlO0IIETO CBETA PaBHA LIMPUHA IIEIU?
4. (68) Jqudpakunonnas pemierka cogepkut 100 mrpuxoB Ha MM IIHHBL ONpEeNenuTh IIHHY
BOJIHBI MOHOXPOMATHYECKOI0 CBETA, MAJAIOIIET0 HAa PEIIETKY HOPMAJbHO, €CIIH YIroJl MEXAY
JIBYMsI MaKCUMyMaMH TepBoro nopsaka 8°. OnpeaenuTs o01ee YUCIIO INIaBHBIX MaKCUMYMOB B
TU(PPaKINOHHON KapTHUHE.
5. (74) Tlog kakuM yriaoM JOJDKEH MajiaTh MyYOK CBETAa U3 BO3AyXa Ha MOBEPXHOCTDb KUJIKOCTH,
4TOOBI IPH OTPAKEHUH OT JHA CTEKJITHHOTO COCYyIa
nl = 1,5, HanmoaHeHHOTO BOAOM N = 1,33, cBET OBLT MOJTHOCTHIO MOJIIPU30BAH?
6. (96) CKOJIbKO HEPTUU U3ITYYaeTCsl B IPOCTPaHCTBO 3a 10 4acoB ¢ miomaau maxoTHOW 3eMin
I ra, umeromeit remneparypy 27°C? Cuutath NOYBY YEPHBIM TEJIOM.
7. (121) ®@oron ¢ sueprueii 0,8%10 -13 [ Ob11 paccess npu 3¢ dexkre Komnrona Ha cBO60AHOM
3nekTpoHe Ha yroi 180° . OnpenennuTs KHUHETUYECKYIO SHEPTUIO 3JIEKTPOHA OTAauH.
8. (145) Ksants! cBera ¢ sneprueit 7,8*%10-19 [k BBIppIBatOT (POTOIIEKTPOHBI U3 METAUIA C
pabotoii Bbixoaa 7,2 10-19 JIx. Haiitu makcuManbHBIA UMITYJIbC, TIEpPEIaBAEMbIi TOBEPXHOCTH
MeTaJljia Ipy BbUIETE 3JIEKTPOHA.
Bapuanm unoueuodyanvnozo 3adanua «Amomnan pusuxay.
(171) Yemy paBen mo teopuu bopa opOHTaNbHBIE MOMEHT 3JCKTPOHA, ABHIKYIIErocs 1o 2 i
opbute aroma Bojopona? YUemy paBeH paaunyc 3TOM OpOUTHI, €Clid M3BECTEH OpOUTATbHBIN
MOMEHT 3JIEKTpOoHa?
(187) Pa3zHunia Mexay TOJOBHBIMHU JMHUAMU cepuil JlaiiMana u banbmepa B JiMHaxX BOJIH B
CIIEKTpE aTOMapHOro Bojopoaa paBHa 534,7 uM. OnpenenuTh MO 3TUM JaHHBIM MOCTOSHHYIO
Ilmanka.
3. (196) Onpenenuth (B IJIMHAX BOJH) CHEKTPAIbHBIC AUANA30HBI, MPUHAJICKAIINE CEPUIM
Jlatimana u banbmepa.
4. (224) Omnpenenuth JIUHY BOJHBI Ko - JMHUM XapaKTEPUCTUUYECKOTO PEHTTEHOBCKOTO
CHEKTpa, MOJIy4aeMoro, a PEHTICHOBCKOW TpyOke ¢ MonuOaeHoBbIM (40Mo) aHTHUKATOIOM.
MO’KHO JIM IOJTYYUTh 3TY JIMHUIO CIIEKTPA, [10/1aB Ha PEHTIE€HOBCKYIO TPYOKY HaNpsiKeHHe
4*103 B?
5. (241) Yem otnuyaeTcst 1O CTPOCHUIO PO JIETKOTO M30TOIA TeHs OT Sipa CBEPXTIKEIOTO
Bojiopoza (Tputusi)?
6. (254) Haittu mocTosiHHYIO pacmnajaa pajausi, €CJIH ero nepuoj noiaypacmnana T=1550mner.
7. (273) Ilpu pacnane nzotona ¢pocdopa 15P32 u3 sapa ero aroma BeIOpacIBaeTCs 3JIEKTPOH U
HeuTpuHo. Hamucars snepHyro peakiuio pacnana uzotomna Gocdopa u onpeaenuts uuciaa AN1
n AN2 atoMoOB, pacnajarommxcs 3a NpoMexyTku Bpemenun Atl= 10 gueit u At2 = 1 c.
[TepBonauansHOE "nciao atromoB No = 1,9-1019
8. (289) Ckonbko 2HEpPruu BBIAENIAETCS MPU 00pa30BaHUM OJIHOTO I'paMMa Tellis U3 MPOTOHOB U
HEHUTPOHOB?

B mnomHoM oOBeMe WHIMBHIyalbHBIE 3alaHUs TMPEICTaBICHBI B METOIUYECKON
JUTepaType:
1. ®usuueckue OCHOBBHI MeXaHUKH. MonekyisapHas ¢usnka. UHIUBUIyanbHBIC 3alaHUS JUIS
CTYJEHTOB TEXHOJOTHYECKOro (hakynbTeTa u (akylIbTeTa MEXaHU3alMH CEIbCKOT0 X035HCTBA.
2. DIeKTpu4ecTBO W MarHetusMm. VHAuBUAyadbHBIC 3aJaHUS TO (pU3UKE NI WHKEHEPHBIX
(bakynbTEeTOB.
3. Onrtuka. AtomHass u siaepHas (usuka. COOpHHK 3a7ad Al CAMOCTOSTENbHOM pPabOTHI
CTYJICHTOB.
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7.3 Bonipocs! AJist IPOMEKYTOYHOM aTTeCTANMHU

1.

o o

10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

20.

21.
22.

Bonpocel k 3a4ery : Mexanuka u MoJekyaspHas ¢pusuka (1 cemecrp)

Kunemarnka BpamarenbHOro JIBH)KEHUA. YTJIOBOW INyTh, YIJIOBAs CKOPOCTb, YIJIOBOE
yckopenue. Ilepuon. CBs3p MeXay JMHEHHBIM U YIVIOBBIMHU BeaM4nHaMu. POpMyIIbl IyTH U
CKOPOCTH IpU PAaBHOIIEPEMEHHOM JIBUKEHUU TOUYKHU 10 OKPYKHOCTH.

OcHOBHBIE 3aKOHBI JIWHAaMUKH. VMIynbC CHIIBIL, HMMIIYJIbC Tejla. 3aKOH COXPaHCHMs
UMITYJIbCA.

Cwibl B nipupoae. Cuna tshxectu. Bec Tenma.Cuna tpenusi. Cuibl ynpyroctu. dedopmarius
tena. 3akoH ['yka. Cuibl, AeMCTBYIOLINE NIPU BPALLATEIILHOM JIBUIKEHUU.

PaGora, MomHocTh, 3Hepruss  Enununsl uzmepenus. Kunermueckas M IOTEHIMATIbHAs
SHEPruu. 3aKOH COXPAHEHUS SHEPIUU.

VY nap mapoB. YOpyruii 1 Heynpyrui yaapsl.

JluHamuKa BpalaTesIbHOTO IBUKEHUS.

Kunematuka rapMoHudeckoro kosiebanusa. CmelieHue, CKOpPOCTb, YCKOPEHHE IpH
KoJIeOaTeIbHOM JBIDKEHUH. J[MHAMHKa KOIe0aTeIbHOro JBMKCHUS. Y paBHEHHE CBOOOTHBIX
KoJie0aHui.

Konebannss wmaremMaTHueckoro W (U3WYECKOTO MAaATHUKA.DHEPrus TapMOHUYECKUX
KoJie0aHui.

3aryxatomue konebanusa. JuddepeHnnanbHoe ypaBHEHHE 3aTyXarolUX —KOJIeOaHUH.
Koadduuuent 3aryxanus. Ammiutyna, Yacrora u nepuop, JorapupMu4eckuii 1eKpeMeHT
3aTyXaHHUs.

BeiHyxaeHHble  KojeOaHUS. YpaBHEHHE  BBIHYKACHHBIX  KojeOaHuM. AMIUIMTYyJA
BBIHY/ICHHBIX KOJeOaHul, €€ 3aBUCUMOCTh OT 4aCTOThI BhIHY K 1aro1ell cuiibl. Pe3oHaHc.
3aKOHBl MJIEAIBHOIO Ta3a. YpaBHEHUE COCTOSIHMS HJEIBHOrO Ta3a (ypaBHEHHE
MenneneeBa- Knaneiipona).OCHOBHOE  ypaBHEHHE  KHHETHYECKOM  TEOPUU  Ta30B.
AOGCONIOTHBIN HYJIb TEMIIEPATYPBHI.

Cpenssisi KMHETHUYECKasi HHEPrusl MOCTYNAaTEIbHOIO ABMXKEHHsS MOJeKyn rasa. Ckopoctu
MOJIEKYJ Ta3a. 3aKOH pacipeAeseHus MOJIEKYI 110 CKOpocTaM (pacipenenenue Makcsera).
I"a3 B moze tsxectu. bapomerpuueckas popmyina.

3aKOH H3MEHEHMsI KOHLIEHTPALIMA MOJIEKYJI C BBICOTOM. 3aBUCUMOCTb pacHpelesICHHUs
MOJIEKYJI [10 BBICOTE OT MacChl MOJIEKYJ U TeMIiepaTypsl ra3a. Pacripenenenue bonsiimana.
CronkHoBeHue Mosiekyl. CpenHsis AIuHa cBOOOIHOTO Ipodera MoJjieKysl. 3aBUCUMOCTD €€ OT
JaBJIEHUs U Temnepatypbl. Bakyywm.

VYpaBHEHMs IepeHoca B ra3ax.

[lepBoe Hauano TepmoanmHamuku. CTeneHH CBOOOIBI MOJIEKYIN ra3a. BHyTpeHHsIsI 3Heprus
uaeanbHOro raza. Pabota, coBepiiaemasi ra3oM Mpu €ro paciiupeHud. Gu3ndeckuii CMbICI
YHHUBEpPCAJIbHOW Ta30BOM MNOCTOSHHOW. TeruioéMKOCTh HA€aIbHOro Trasza. 3aBUCHMOCTD
TEIUIOEMKOCTH OT TEMIIEPATYPBHI.

Kpyrossie npoueccsl. KITJI nukita. [uxin Kapho.

OOpatumMble U HeoOpaTuMble Mpolecchl. TepMoaAMHAMHUYECKash BEPOSITHOCTb COCTOSHUS
cucteMbl. OHTponus. Bropoe Havamo TepMoaMHAMUKM M €ro CTATHCTHYECKUU CMBICIL.
M3MeHeHne SHTPONMHU ITPU U30IIPOLIECCaX.

PeanpHble razel. MexmonekynspHoe B3aumojeicTBue. YpaBHeHne Ban — nep Baasbca.
N3oTepMmsbl peanbHOro rasa. Kpurnueckoe cocTosiHue BEIIECTBA.

CporictBa xuakocTed. IloBepXHOCTHOE HATXKEHUE KUAKOCTH. JlaBmeHwe mon
VCKPUBJICHHON IOBEPXHOCTBIO JKUIKOCTH. SIBlIeHME KamWUIIpHOCTU. BbicoTa mnoaHATHA
KUAKOCTHU MO KAWLy .

HcnapeHne )XUIKOCTH. Y IeNbHAs TEIUI0Ta UCIIAPEHUS. 3aBUCUMOCTD €€ OT TEMIIEPATYpHI.
TennoBble 1 MEXaHUYECKHE CBOMCTBA TBEP/BIX TEI.
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Bonpoch! k 3a4eTy : DJIeKTPHYECTBO M MarHeTu3M (2 cemecTp)

B3aumoneiictBue saeKTpudeckux 3apsaoB. 3akoH KyioHa. DeKTpocTaTHdeckoe MoJie.
HampspkeHHOCTh TOJS TOYEUHOTO 3apsiia, W CUCTEMBI TOUEYHBIX 3apsiioB. EnnHuIe!
U3MEPEHUS HAPSHKEHHOCTH.

IloTok BekTOpa HaNpsHKEHHOCTH JJEKTpocTarudeckoro mnons. Teopema I'aycca u eé
IIPUMEHEHHUE K pacyeTy JIEKTPUUYECKUX MTOJICH.

Pabora snexTpocTarHueckoro mojs Io mnepemelneHuto 3apsna.loreHuuanbHas 3HEprus
3apana B 3JeKTpocTaTudyeckoMm mnotie. [loreHnuman. EnuHULBL M3MEpeHHs NOTEHLMAIA.
[Torennman mods TOYeYHOro 3apsga. Pabora 1o mepeMenieHHIo  3apsaa B
3JIEKTPOCTATHYECKOM I10JI€.

[Tonsipu3anusi HEMOJSPHBIX U TOJSIPHBIX JMA3JIEKTPUKOB B AJIEKTpUYecKoM noje. BekTop
NOJISIpU3alUu. DJIEKTPUYECKOE MOJI€ B JUAJIEKTpUKe. J(Manexkrpuyeckas MpPOHULIAEMOCTb.
HanpspkeHHOCTD M TOTEHIHAN 3JIEKTPOCTATUUYECKOT0 T0JIS B AUDJIEKTPUKE.

DIeKTPOEMKOCTh IPOBOIHUKOB. EIUMHMIIBI H3MepeHus 31eKTPOEMKOCTH. EMKOCTh MI0CKOro
KOHJIEHCAaTOpa.DHEPIus 3apsDKEHHOIO MPOBOJHUKA M KOHJAEHcartopa. IlinoTHocTe 3Hepruu
3JIEKTPOCTATHYECKOrO MOJs. DJIEKTPUUYECKOE T0JIE€ KAK BUJ MAaTEPHH.

ITIOCTOSIHHBINM 2JEKTPUYECKUNA TOK, €r0 XapaKTEPUCTUKU. Y CIOBHS CYIIECTBOBAHMS TOKA B
MIPOBOJIHUKE. OJeKTpoABMKywas cwia. Hanpspkenuwe. 3akoH Oma ajig yyacTKa LENU U
noiHo# nenu. 3akoH Oma B quddepennnansaoit popme. 3akoH Jxoyns — Jlenma. Pabora n
MOIIIHOCTb 3JIEKTPUYECKOT0 TOKA. EIMHUIIBI UX U3MEPEHUSI.

[TocnenoBarenbHOE U MapajyieIbHOE COEIMHEHHWE IMPOBOJHUKOB. Pacder pa3BeTBIEHHBIX
anexkTpuyeckux nemnei. [Ipasuna Kupxroda.

MarautHoe 1osie ToKa. XapaKTepUCTHUKUM MarHUTHOTO IOJIA: MarHWTHas MHIYKIUS H
HANpPSsDKEHHOCTh ToJsi. M300pakeHre MarHUTHOTO TOJNS C MOMOINBIO JIMHUA MarHUTHOU
MHAYKIUU. [I0TOK MAarHUTHON MHIYKIINH.

3akoH buo-Caapa — Jlamaca. Ero npumeHeHue K pacueTy MarHUTHBIX MOJIEH.

Cuia, neicTBylolass Ha MPOBOJHUK C TOKOM B MarHMTHOM mone (cujia Amrepa).
B3aumogeiicTBue mnapauienbHbIX TOKOB. Cuila, NEHCTBYIOLIAs Ha 3apsjl, ABUKYIIUNCS B
MarHuTtHoe noje (cuna Jlopenna). Paauyc u nmepuon oOpareHus: 3apsHKeHHON YacTUIIB B
MarHuTHOM moJje. PaboTa mo nepemenieHuio MpoBOAHUKA C TOKOM B MATHUTHOM TIOJIE.
MaruuTHble CBOMCTBa BenlecTBa JnamarHuTHble BellecTBa. llapaMarHuTHBIE BeEHIECTBA.
®eppomarHeTuku. HamarnnuuBanue »xene3a B MarHuTHoMm mnone. 'mcrepesuc. Ilpupona
dbeppoMarHeTuszma.

OnektpomMarHuTHass wuHAykuus. I[lpaBuno JleHna [y ompeaeneHus — HampaBieHUS
WHIYKIIMOHHOTO Toka. Bemuumna 3JIC wunnykuun. Mexanusm Bo3HukHOBeHHs DJIC
WHIYKIWU B IPOBOJHUKE JBUKYIIMMCS B MAarHUTHOM I0JIE U B HEMOJIBM>)KHOM MPOBOSIIEM
KOHTYPE.

SBnenne camounaykuumu. IC camouHaykuuu. MHIYKTUBHOCTH KOHTYpa U COJEHOHMJA.
Ennnuna uHaykTUBHOCTH — ['eHpu. DHEprusi MarHUTHOTO TOJIA. DKCTPATOKU 3aMBIKaHUS U
pa3mbikanus. Bzaumuas unaykuus. Toku @yko. Tpancopmarop.

Pabora BbIXOJa 3yieKTpoHA M3 MeTaa. TepmosnekrponHas sMuccus. [lpuHuun paboTsl,
XapaKkTePUCTUKU U TMPUMEHEHUE AJIEKTPOHHBIX JIaMIl. BTOpuYHas 31M€KTpOHHAs SMHUCCHUS.
@DOTO3IEKTPOHHBIE YMHOKUTEH.

KoHTakT 1AByX  pa3sHOpoAHBIX MeTauioB. KOHTakTHass  pa3HOCTh  MOTEHIMAJIOB.
TepMonnexkTpoaBmKyas cuia. Tepmomnapa, e€ rpagyupoBKa U MPUMEHEHHUE.

[TonsiTME O KBaHTOBOM TEOPUU NPOBOAMMOCTH. JEKTPONPOBOJHOCTh METAJIOB,
MOJIYTIPOBOJTHUKOB U IUAJIEKTPUKOB C TOUKU 3PEHUSI 30HHOU TEOPHH.

CoOcTBeHHas M MpUMECHas IPOBOJUMOCTb MOIYNPOBOIHUKOB. OOpa3oBaHue 3aruparoero
ClIOs B MecTe€ KOHTaKTa JIByX MOJYIPOBOJHUKOB pAa3JINMYHOTO THUIA MPOBOJUMOCTH.
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[TomympoBOTHUKOBEIN JTHOJ, €r0 XapaKTEPUCTUKH W HCIOJNB30BAHHUE ISl BBITPSMIICHUS
MEePEMEHHOT0 TOKa. TpaH3ucTop.

DJIEKTPUUYECKHUI TOK B pacTBOpax 3eKTposuToB. CreneHp aucconuanuu. 3akon Oma Juist
pacTBOPOB  DJIEKTPOJUTOB. IjekTponu3. 3akoHbl Dapages. OrmpeneneHue 3apsjaa
OJIHOBAJICHTHOT'O MOHA.

[TomyueHue mepeMEHHOrO0 TOKa M €ro XapakTepUCTHKH. OMHYECKOe CONpPOTHBIICHHE,
KOH/JICHCATOP U KaTyIIKa UHIYKTUBHOCTHU B LIETIH IEPEMEHHOT0 TOKA.

3akon Oma AJis MOCIeNoBaTeNbHON 1lenu nepeMeHHoro Toka. CaBur ¢a3 Mexay TOKOM U
HarnpspkeHueM. SIBjeHue pe3oHaHca B ILeNM INEPEeMEHHOro ToKa. MOIIHOCTh B IIEMNHU
nepeMeHHoro Toka. KoagpduueHT MOIHOCTH, ITyTH €r0 MOBBILICHUS.

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

IIpupona ceera. KBaHTOBO-BOIHOBOM nyanu3M. IlIkana a3eKTpOMarHMTHBIX BOJIH.
I'eomerpuueckas ontuka. OCHOBHBIE 3aKOHBI FT€OMETPUYECKON ONTHKH (IPSIMOJIUHEHHOTO
pacIpoCTpaHEHUs CBETA, HE3aBUCUMOCTHU CBETOBBIX ITYYKOB, OTPAKEHUS U MPEIIOMIICHUS
cBeta). [lonHOE BHyTpeHHEE OTpaKEHHE, €ro MPAKTUYECKOE TPUMEHEHUE.

Tonkue nuH3bl. OCHOBHBIE NOHATHS (IJIaBHAsl ONTUYECKAsl OCb, ONTHUYECKUNA LEHTP JIUH3BL,
dokyc, pokycHoe paccrosiHue). BoiBog popmyibl muH3bl. OnTHYecKas cUila JIMH3bI.
[Toctpoenne nzoOpaxkeHus npeamera B inH3ax. HemocraTku nmuH3 (chepuueckas u
XpoMmaruueckas abepparysi, aCTUIMaTH3M).

®ortometpusi. OcHOBHBIE (POTOMETPUUECKHE XapaKTEPUCTUKU (CBETOBOM MOTOK, CHJIA CBETA,
OCBELICHHOCTbD, SIPKOCTb). EMUHUIIBI H3MEPEHUS ATUX BEJTHUYUH.

WnTepdepenius ceeta. KorepentHsie BosiHbl. CIOCOOBI MOTYYEHHS] KOTEPEHTHBIX BOJIH

( Mmeton FOnra, Ounpusma u Ouzepkana Openens).

WnTepdepenius ceeta. Y cioBue MaKkCuMyMa 1 MUHUMYyMa uHTepdepenuu. Pacuer
UHTEpPEPEHIIMOHHON KapTUHBI OT IBYX UCTOUHUKOB.

WNuTepdepeniys cBeTa B TOHKHX IUIeHKaX. MIHTepdepeHIMOHHbBIE KapTUHBI B OTPAKEHHOM H
npoxoasieM csere. [10710Chl paBHOTO HAaKIIOHA, MOJIOCHI paBHOM TONUHEL [IpakTueckoe
IpUMEHEeHNE UHTep(EPEHIINH CBETA.

Nntepdepenus cBera. Konbiia HetoTroHa. BeiBog popmMyiiel 11 paguycoB CBETIIBIX U
TEMHBIX KOJIEI] B OTPa)KEHHOM M ITPOXOSIIEM CBETE.

Hudpakuus ceera. YcnoBue HabmoaeHus qudpakiun ceera. [Ipunnun Itoiirenca-dpenens.
OOBsicHeHue sABJICHUs TU(PPAKIIUU HA OCHOBE ATOTO IPUHITUIIA.

Hudpakuus Openens. Audpakius Ha KpyriaoM otBepctuu. Metos 300 Openerns.
Hudpaxnus Opaynrodepa. Judpakuusa Ha ogHON 1ienu. Y cIoBUS MaKCUMyMaM U
MUHUMYMa.

Judpaxnuonnas pemerka. udpakuus Ha pemierke. Y cI0BUs MaKCUMyMaM U MUHHUMYMa
U1 AM(PPaKIMOHHON PEIIETKH.

Hudpakmus Ha mpocTpaHCTBEeHHOM pemeTke. @opmyna Bynbda — bperros.

Pazpemaroiast ciocOOHOCTh ONTUYECKHX MPUOOPOB.

[Tonspuzanus cera. EcrecTBeHHBIN U MOISpU30BaHHbIN cBeT. CIIOCOOBI MOJTy4YeHUs
MOJIIPU30BAHHOTO cBeTa. [IpakTuyeckoe npuMeHeHue SBICHUs ITOIAPU3aLUU.
[Tonsipuszanus cBera. VI3MeHEeHNE HHTEHCUBHOCTHY CBETA ITPU IIPOXO0KICHNUN Yepe3
noJsisipu3aTop. 3akoH Mamoca. [lonspusanus cBeta mpu OTpaKEHUH OT AUIIEKTPUKA. 3aKOH
bprocrepa.

JIBoitHoe nyuenpenomienne. CBOHCTBA OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIyYeH.
ITpu3ma Huxkosnst, €€ yCTpOHCTBO M MPUHIUI ACUCTBUS.

SIBieHMe BpalleHUs III0CKOCTH Nojsipu3anui. ONTHYECKH aKTUBHBIE BEIIECTBA. YTOJI
ITOBOPOTA IVIOCKOCTH MOJISIPU3ALMHU IIPU MPOXOXKIEHUHU CBETA Yepe3 TBEPIbIE BELIECTBA,
pacTtBopbl. IIpakTHyeckoe npumMeHeHue.
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Jucnepcus cera. HopmanpHas 1 aHOManbHasi Jucnepeus. JIEKTPOHHAS TEOPUS
JUCTIEPCHUU.
[Tornomenue ceera. 3akon byrepa. Paccesinue cBera. 3akon Panes.
TemioBoe U3JIydeHUE U €T0 XapaKTePUCTUKU: CIEKTpalibHAsl U HHTErpajIbHas
UCITyCKaTeNbHasi CIOCOOHOCTS, MOTJIoaTeIbHas cCiocoOHOCTh. [loHsTHE a0COMIOTHO
YEpHOTO Tela.
TennoBoe n3nmyyenne. 3akoHbl TeroBoro u3nydennus: Kupxroga, Credana-bonbpimana,
Buna.
TemoBoe nznyuenue. ®opmyna Panes-/xunca. Yasrpaduonerosas katactpoda. Dopmyia
[Inanka. OnTrdeckas TUPOMETPHSL.
dotordpdexrt. Buemnuii u BHyTpeHHmid hoToddext. 3akons! porodddekra. YpaBaenue
Oitamreitna. O0bsicHeHHe 3aKOHOB (oTod(PdekTa Ha OCHOBE KBAHTOBOW TEOPHH CBETA.
doroaddexr. [Ipakruueckoe npumeHerue Gorodadpdexra. PoTorneMeHTs (BaKyyMHBIH,
ra30HaroJIHEHHbIN, BeHTUIbHBIN), OTOCONPOTUBICHHUE, UX YCTPOICTBO U MIPUHIIUIL
JICHCTBHS.
KBanToBbIe cBoiicTBa BemecTBa. POTOH. DHEPrusl, UMIYNbC U Macca GoToHa. /laBieHue
CBeTa.
KBanrtoBeie cBoiicTBa BemecTBa. ddext Komnrona.
KopnyckysipHO-BOJIHOBOM Jyalli3M CBOMCTB BewecTBa. I unoresa ne bpoins.
CootHowenus HeonpeaeneHHocte I eiizendepra.
BonnoBas ynkmus, e€ ¢pusnueckuii cMpica. BpemeHHOe U cTalimoHapHOE ypaBHEHHS
[[Ipénunrepa.
ATOM BOJIOpOJIa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uncia (IJ1aBHOE, OpOUTaIbHOE,
MarHuTHOE, CIMHOBOE), UX (u3ndeckuil cMbici. CIeKTp aToMa BOJ0POAa.
Crpoenne atoma. Monenu atoma Tomcona u Pesepdopaa. JIuneituaTslit ciektp u
3aKOHOMEPHOCTH B CIIEKTPE M3IYUYSHHs aTOMa BOJOPO/Ia.
Teopus bopa. [Toctynatel. OnbiTel @panka u ['epia. Atom Bogopoaa no bopy (paaunyc
OpOUTHI, IOJIHAS YHEPT U SJIEKTPOHA B aTOME, SHEpIUs KBaHTa, OCTOsIHHAs Punlepra).
Pentrenosckue Tpyoku. TopMoO3HOE pEHTI€HOBCKOE M3IydeHHE. PEeHTTeHOBCKUE CIIEKTPHI.
KopoTkoBosIHOBas rpaHuIia TOPMO3HOTO PEHTI€HOBCKOIO CIIEKTPA. XapaKTepUCTHIECKOE
PEHTI€HOBCKOE U3Iy4eHHe. 3akoH Mo3zinu.
Crpoenue atoMmHoro siapa. Jlegekt Macc. DHeprus cBsi3M, ylelbHas SHEPrus CBs3U.
CrniocoObl nony4eHus a1epHON SHEPTUH.
Mozenu atoMHOTO s7ipa (KanenbHast, o0osoueuHas ). SnepHsie cuibl. MIx cBoicTBa.
EctectBeHHas paninoakTuBHOCTh. COCTaB paJuOaKTUBHOTO U3TydeHUs: a,B,y-nyun. Mx
CBOMCTBA.
PanuoaxkTuBHBIN pacniaj. 3akoH paJuoakTUBHOIO pacnaja (BsiBox). Ilepuoa nmomypacnaza,
AKTUBHOCTb PaJJMOAKTUBHOIO JIEMEHTA.
HckyccTBeHHas palnOaKTUBHOCTB. SAepHbIe peakun. TUIBI SIEPHBIX PEaKIIUM.
Peakuus nenenns sapa. Llennas peakuus.
Peakuus cuntesa. [Ipobnema ynpaBisieMbIX TEPMOSIEPHBIX pEeaKLU.
DneMeHTapHbIe YaCTHIIbI. XapaKTepUCTUKA U KJIaCCU(UKALINS YIEMEHTAPHBIX YaCTHII.
3aKOHBI COXpaHEHUs JIEKTPUUECKOI0, JIEIITOHHOTO U OapPMOHHOTO 3apsi/10B (MPUBECTH
npumepsl). KBapku
8. YueOHO-MeTOAMYeCKOe M MH(OPMAINIUOHHOE olecneyeHHe JUCHUILIUHBI

(MoayJin)

a) OCHOBHAas JIUTEeparypa

Kann, Koncrantun bopucoBuu. Kypc o0rieit ¢pusuku [I1aexkTpoHHBIN pecype] : yaeOHoe
nocobue / K. b. Kans. - Dnexrpon.nan. - M. : KYPC : Undpa-M, 2022. - 360 c. - Bremrasis
cebuika: http://znanium.com/catalog/document?id=393848
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2. Jemuauyenko, Baagumup UBanoBu4. Ousnka [DneKTpoHHEIHN pecypc] : yueoHuk / B. U.
Hemumauenko, M. B. JlemumuekHo. - 6-¢ u3., nepepad. u 1o1m. - DIeKTpoH.AaH. - M. :
Hudpa-M, 2021. - 581 c. - (Beicmiee oOpa3oBanue - bakanaBpuar). - BHemHss ccbuika:
http://znanium.com/catalog/document?id=380106

3. Huxepos, Bukrop AnexceeBu4. @usmka s By30B: MexaHnKa U MOJICKYJIsIpHAs (pU3HUKa
[DnexTponHsbIil pecypc] : yaueOnuk / B. A. Hukepos. - OnekTpoH. naH. - M. : JlamkoB u K,
2019 - 136 c. - Buemmnsis cebuika: http://znanium.com/go.php?id=1093242

0) 10MOJIHUTEIbHAS JIUTEpaTypa

1. Cageaben, Urops BaagumupoBuu. Kypc ¢pusuku: yaeGHoe mocodue aisi By30B:
B 3 Tomax / . B. CaBenbeB. - U3a. 9-¢, crep. - CIIO6. [u ap.] : Jlans, 2022.— Tom 1 : MexaHuka.
MonexynsipHas ¢pusuka. - 356 c.

2. CaseabeB, Urops BaagumupoBuu. Kypc ¢usuku: yaebHoe mocobue mjs
By30B: B 3 Tomax / W. B. CaBenneB. - M3a. 7-e, crep. - CII6. [u np.] : Jlans, 2022.— Tom 2 :
OnektpuuectBo. Konebanus u BosHbl. BostHOBast ontuka. - 468 c.

3. Cageaben, Urops Biragumuposuu. Kypc ¢usuku: yaebHoe mocobue ams
By30B: B 3 Tomax / W. B. CaBenneB. - Uzna. 7-e, crep. - CII6. [u ap.] : Jlanb, 2019.— Tom 3 :
KBantoBas ontuka. AtomHas ¢usmka. @usnmka TBepjaoro Teina. PusMka aTOMHOTO sjApa U
aJeMeHTapHbIX yactuil. - 308 c.

4. CaseabeB, Urops BiaagmmmupoBnu. COOpHUK BONPOCOB U 3a4ady HO OOIIeH
¢dusuke : yued. mocodbue s By30B/ M. B. Casenbes . - 3. 10-e, ctep. - CII6. : Jlans, 2022. -
292 c.

5. Tpodpumona, Tamcuss HUBanoBHa. COOpHHK 3a7ady MO Kypcy QHU3UKH C
pemieHussMu : yue0. mocod. mns  crya. By3oB / T. U. Tpodumosa, 3. I'. Tlanosa. - 1U3a. 7-¢,
crepeotul. - M. : Beicuias mkomna, 2006. - 589, [3] c.

6. Tpopumona, Taucus UBanosua. Kypc ¢usuku: yued. mnoc. maua  CTya.

yupexeHuit Boiciiero oopazosanus / T. . Tpodumosa. - 24-e u3zn., crep. - M. : Axagemus,
2020. - 560, [2] c.

7. Boabkenmreiin, BanenTuna CepreeBHa. COOpHUK 3a/1a4 1O o0LIEeMy Kypcy
¢busuku : I cTyd. TexHudyeckux By3oB / B. C. Bonpkenmreitn . - 4-usz., crep. - CIIG. :
Kumxusiii mup, 2008 - 328 c. - (Cnenuanucr)

8. YeproB, Anexkcanap l'eoprueBmd. 3anaunuk no ¢usuke : [yded. moc. Juist

BTy30B] / A. T'. UeptoB, A. A. Bopobses. - U3n. 8-e, nepepad. u gon. - M. : dusmaraur, 2009. -
640 c.

9. Tpopumona, Taucuss BanoBHa. ®usuka : yuyeOHMK : Ui CTYA. BY30B IIO
TexHud. Hanpai. noarotr. / T. U. Tpodumona. - 2-e usn., nepepad. u mom. - M. : Axagemus,
2013. - 344, [2] c. - (Bsicmiee npodeccuonanbHoe odpazosanue.) (bakanaBpuar)

r) mporpaMmmHoe obecneuyeHue u IHTepHeT-pecypcsl.

JIMeH3noHHOenporpaMMHoeo0ecevYeHme:

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. 0TCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuwu 1.6.

1C:IIpenmpusitue 8. Kondurypanus, 1C: byxranrepus 8 (yueOHast Bepcus)

Project Expert 7 (Tutorial) for Windows

CIICKosncynbTanTl Itoc

KasperskyEndpointSecurity mis 6uzneca CtanaapTHbII
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CB0001HO pacnpocTpaHsieMoe JULEH3HOHHOE NIPOrPAMMHOe o0ecrneveHmne:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
GoogleChrome
B T.4Y. OTe€4eCTBEHHOE
SAunekc.bpaysep

NudopmanuonHbie cipaBoYHbIEe CHCTEMbI

— EnuHoe okHO JocTyna K 00pa3oBaTeIbHbIM pecypcaM— peKUM JI0CTyIa:
http://window.edu.ru/

— UTIC «Koncynpsrantllirocy — pexxum goctyma: http://www.consultant.ru/

— Wurepdakc - LleHTp pacKpbITHs KOPIOPAaTUBHON HH(OpMAINK (CepBEp PACKPBITUS
uHpopmarun) — pexum gocrymna: https://www.e-disclosure.ru/

—  Wudopmanmonno-npaBoBoit  mopran  [TAPAHT.RU —  pexum  gocryna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs crpaBovHas cucteMa «CellbX03TexHHKa» (Web-Bepcusi) - pexum
nocryi: http://gtnexam.ru/

Ipodeccnonanbubie 0a3bl JAHHBIX

— Hayunas snextponnas oubnmoreka eLIBRARY.RU- pexum nocryma: http://elibrary.ru

— Haykxomerpuueckas 6a3za JaHHBIX SCOPUS: 6a3a AaHHBIX pedepaToB W IIUTHPOBAHHI—
pexxum poctyma:https://www.scopus.com/customer/profile/display.uri

— OdwuumanbHeiii cadT DenepanbHON CIYy>KObl TOCYAAPCTBEHHON CTaTHUCTUKHA— PEXUM
nocryna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)

— Poccuiickas Axanemuss Hayk, OTKpBITBI JOCTYNl K HAy4YHbIM XypHallaM — PEXHUM
noctyna: http://www.ras.ru(OTKpbITBIi JOCTYIT)

— OdunmanbHelil calT MuHHCTEpPCTBa CeIbCKOTO Xx03s1icTBa Poccuiickoit denepanun —
pexxum goctyma:http://mex.ru/ (OTKpBITBIN TOCTYII)

DJIeKTPOHHbIe OUO/INOTEeYHbIE CHCTEMBbI:

— DnekTpoHHbI OuOmuoTeunslii karamor Web UWPBUC — pexum pgocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— DOBC JIAHbD — pexxum goctyna: https://e.lanbook.com/

— DOBC Znanium.com — pexum poctyma: https://new.znanium.com/

— DBC IOPAUT — pesxum goctyma: https://urait.ru/

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

— DneKTpoHHas o6ubnuorexa M3J1aTEITBCKOTO LEHTpa «AKazeMus»:
https://www.academia-moscow.ru/elibrary/(xosmnexims CITO)

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

9. MarepuajbHO-TEXHUYECKOE O0ecredyeHue TUCHUIIIMHBI
VYyeOnas ayautopust 1237 nans npoBeaeHus J1a00OpaTOpHbIX paboT. MexaHuka Hu
MoJekyisipHast ¢pusnuka. OCHOBHOE 00OpyI0BaHHUE W HATJISIAHBIE TOCOOUS: TPUOOMETp, MasTHUK
O0epOeka, MaTeMaTHYCCKUH W (PU3NICCKUI MasSTHUKH, TPY>KWHHBIA MasTHUK, YCTaHOBKa JUJIS
M3YYEHUS 3aKOHOB YIPYroro W HEYNPYroro yaapa Tejd, YCTaHOBKa JJsl M3YYEHHUS YIPYTHX
nedopmaruii, ycraHoBka mius omnpeaenenuss Cp/Cy, Hacoc, yCTaHOBKa Jisi OIPEACIICHUS
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BS3KOCTH KUJAKOCTH MerogoM CToKkca, BHCKO3UMETPBI, YCTaHOBKA JUISI  ONpEAEICHUs
KO3(pQUIIMEHTa TOBEPXHOCTHOIO HATSXKEHHS METOIOM OTpbIBa KOJIbLA, CEKYHIOMEp,
MITAaHT€HIUPKYIIb, MUKPOMET, JTUHEHKH, TEPMOMETPHI.

VYyebnas aymutopus 1229 nns mpoBeneHHs J1aOOpaTOPHBIX padOT. DJIEKTPHYECTBO M
marHeTu3M. OCHOBHOE 000PY/IOBaHHE U HATJISIHBIC TOCOOMS: YCTAaHOBKA JIJIsl HM3YYEHHUSI 3aKOHOB
Kupxroga, (peoctar, amnepMeTpsl, BOJIBTMETPBI, CONPOTUBIECHUS, BBIIPSIMUTENb), YCTAHOBKA
JUI TIPOBEPKH 3aKOHOB II€PEMEHHOI0 TOKa (ammepMmerp, BOJBTMETpP, PEOCTAThl, KaTYIIKH
UHAYKTUBHOCTH,  KOHJEHCAaTOPbl,  BBIIPSAMHUTEIb, IEPEMEHHOr0  TOKa),  TepMolapa,
MHUKPOAMIIEPMETP, 3JIEKTPOIUIMTKA, TEPMOMETPBI, Mara3uH CONpPOTHBICHHH, yCTaHOBKA IS
UCCIIEIOBaHMSl 3aBUCUMOCTH CONPOTUBIIEHUS POBOJAHUKA U MOJIYIPOBOAHUKA OT TEMIIEPATYPHI,
JNIEKTPOIUINTKA, MyiabTHMeTp BP-11, ycranoBka s wu3ydeHus p-n  mepexoza
(MUIIMAMIIEPMETpPBI, BOJBTMETP, peocTaT, BbIIpsAMUTENns B-4-12 ocummnorpad 31eKTpOHHBIN
y4eOHbI), yCTAaHOBKA [UIS CHSATHS XapaKTEPHCTUK TPAH3MCTOpA, YCTAHOBKA Ui CHSTHSA
XapaKTEepUCTUK TPEXIIEKTPOJHOM JaMIbl, OCHWUIOrpad, YCTaHOBKA Ui ONpEACICHUS
TOPU30HTAILHOW COCTABIISAIONICH MHAYKIIMM MarHUTHOTO NOJIst 3eMun (TaHTeH-0yccouib, peocTart,
KJTt0Y, BeIpsiMuTens B C-4-12. 9 amnepmertp).

VYuebnas ayautopus 1236 mns mpoBeneHus 1abopaTtopHbiXx pabor. OnTHka. ATOMHas
¢u3uka. OcHOBHOE 000pyIOBaHME U HAIJIAJHbIE [TOCOOMSA: YCTaHOBKA JJIsl U3Y4EHUS pabOThI
(OTOAIEMEHTOB ~ MPUMEHSEMBIX B  NpPOMBINUICHHOH 3nekrpoHuke (Crenny DOC-5 );
YHUBEpCAJIbHBIH MOHOXpoMaTop YM-2; ycraHoBKa Ui moiydeHus Konel HproToHa;
cuexkrpomerp C®P-46; ycraHOBKa [Uisl ONpPEAETICHUS IJIMHBI CBETOBOM BOJIHBI (TOHHOMETD,
TU(PPaKLMOHHAS pelleTKa); YCTaHOBKA JJIsl CHATHSI XapaKTEPUCTUK (OTORIEMEHTA; ONTUYECKHM
nupometp OINIINP-17; caxapumerp CY-4; pedpaxromerp NPD-22.

VYuebnas ayauropust 1234 ni1st mpoBeieHUs 3aHATHIA JIEKIIMOHHOTO U CEMUHAPCKOI0 THUIIA
(IpaKTUYeCKHe 3aHATHS); TPYMIIOBBIX U MHIAMBHUYATBHBIX KOHCYJIBTAIHI; TEKYIIETO KOHTPOJIS U
IpOMEXYyTOYHOH arTectanuu. OCHOBHOE 000pyJOBaHUE: FKPaH sl IpoeKTopa | HIT., IPOeKTop -
1 mrT., KOMIbIOTEP B KOMILJIEKTE - 1 1IT.

VYuebnas ayauropust 1225 ni1st mpoBeieHUs 3aHATHIA JTEKIIMOHHOTO U CEMUHAPCKOT0 THIIA
(IpaKTHYeCcKHe 3aHSTHS); TPYIITOBBIX U HHIAMBHYATBHBIX KOHCYJIBTAIMI; TEKYIIETO KOHTPOJIS U
IpOMEXyTOYHOH arTectaiuu. OcHOBHOE 000pyJ0BaHUE: IKpaH AJIs MpoeKTopa | MmT., MPOeKTop -
| T., KOMIBIOTEP B KOMILIEKTE - | mIT.

OBECIIEYEHHUE OBPA30BAHMUA JJ14 JIUL C OB3

s obecnieueHust oOpa30BaHUs MHBAJIUAOB U JIMI C OTPAHUYCHHBIMHU BO3MOKHOCTSAMHU
3JI0POBBSI peaTU3aIHsl TUCIUILTMHBIMOXKET OCYIIECTBISATHCS B aIalITHPOBAHHOM BHJIE, HCXOIS 13
UH/IMBUYAJIbHBIX MCUXO(PHU3MUECKUX OCOOCHHOCTEN U 10 JIMYHOMY 3asiBIIEHUIO 00yyaromerocs,
B YaCTH CO3/aHUsI CTIEIUAIBHBIX YCIOBHM.

B cneuuanbHble ycIoBHS MOTYT BXOAMTBH: NPEAOCTABICHHE OTIEIBHOW ayJUTOpPHUH,
HEOOXOMMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBHE aCCUCTEHTA, OKa3hIBAIOIIET0 HEOOXOIMMYIO
TEXHUYECKYI0 TIOMOIIb, BBIOOP (POPMBI NMpeoCcTaBIeHNUs WHCTPYKIMU MO MOPSAAKY MPOBEACHUS
TEKYIIET0 KOHTPOJS W TPOMEKYTOYHOW aTTeCTallid, WCIOIBb30BaHUE CIEIHaIbHBIX
TEXHUYECKUX CPEJICTB, IPEIOCTABICHUE NTepEePhIBA IS PUEMa MUILH, JIEKAPCTB U JIp.

Jlnist I ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIns
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM JICKTPOHHOM MOYTHI.

Y4eOHO-METOANYECKHUE MaTepuajbl I CAaMOCTOATEIBHONW pabOThl OOYyYalOMUXCS W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310poBbsi (OB3) mpenocrasnsorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B rieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
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JIJist JTUI ¢ HApYIIECHUSIMA CITyXa!

— B IIeYaTHOM opme,

— B popMe NEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TEpPeYCHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.
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10. Ilepevyenb KOMIETEHIHIA, ITATIBI, IOKA3ATEJIH U KPUTEPUH OLleHUBAHUSA

®uzuka (15.03.02 - TexHonornueckne MAIKMHBI H 000pyI0BaHUe, MPOduI» MaluHbI H aNNAPAThl MUIIEBHIX MPOU3BOACTB_)

Llens AUCIIHILTMHEL

(bopMUpOBaHUe NIPEACTABICHUH, IIOHATHH, 3HAHUH 0 QyHIaMEHTAIBHBEIX 3aKOHAX KIACCHYSCKOW M COBPEMEHHON (DPM3MKH M HaBBIKOB IPHUMECHEHUS B
npo¢ecCHOHAIBHON NeATeIbHOCTH GU3MYESCKUX METOJ0B U3MEPEHHI U HCCICIOBAHUN, HEOOXOMUMBIX I H3yYECHHS CMEKHBIX JTUCLMIUIMH, TS
MIPOIOIDKEHUS 00pa30BaHMUS.

3amayn JUCIIMIIIINHEL 1.

V3y4eHre OCHOBHBIX 3aKOHOB MEXaHHKH, TEPMOANHAMHUKH, JIEKTPOMarHeTH3Ma, OITHKH,
3aad.

2. Pa3BuTHE NOrM4eCcKOro MbIIIICHHSI.
3. OiajeHue MeToaMH JIAOOPATOPHBIX HCCIIETOBAHUM.
4. BpIpaboTKa yMEHHH U HaBBIKOB 110 IPUMEHEHHIO 3aKOHOB (DM3UKH, HEOOXOAMMBIX JUIS BHIOPAHHOI CIIEMaNbHOCTH | TS IPUMEHEHHS TT0JTyYeHHBIX
3HAHUK B MHXXCHEPHOU IPAKTUKE.
5. JleMoHCTpaius CBSI3H pa3aesioB PU3UKH C MPAKTHYECKUMU 3aa4aMu.
6. PasBuTHE yMEHUS ICNIOJIb30BATh 3aKOHBI (PH3UKH JUIs PEIICHUs IPHKIAIHBIX 331a4 U IPAMOTHO HHTEPIPETHPOBATh HX PE3yNIbTATHL.

aTOMHOW ()M3MKH M OCBOCHHE METOJIOB PEIICHHS

B nponecce ocBOCHNMS TaHHOW AMCIUIUIMHBI CTYACHT (JOPMUPYET M IEMOHCTPHUPYET CIEIYIOMNe

KoMmnerenmnuun dopma
[Tnanupyemsble pe3yabTaTsl 00ydeHUS TexHonornn .
OLIEHOYHOTO CryneHu ypoBHEil 0CBOCHUSI KOMITCTEHIINU
Wnnexc ®dopmynupoBKka (MHANKATOPBI AOCTIXKEHHST KOMIIETEHIINH) (hopmupoBaHUI cpejicTBa
OobmenpodeccrnoHaIbHBIE KOMIIETEHINN
OIIK-1 Crocoben WA-1 onk.1 3HaeT OCHOBHBIE ITOHATHUS U Jlexuuu 3anaun ans Huzke moporosoro (Hey10B/J1eTBOPUTeIbHbIH)
MPUMEHSTH OCHOBHBIE 3aKOHBI (PU3UKH. camocrosaTenbHoro | TpeOyemble 3HaHMS, yMEHHS M BIAJCHUS HE
ecrectBeHHOHay4yHble | W-2 onx.; YMeeT ucroab30BaTh JlabGopaTopHble pabOTHl | peIIeHHs c(hOpMHUPOBAHBI.
M OOIIEMH)KCHEPHBIE | CTATHCTUYECKUH anmapaT U TeXHHYECKHUE IHoporosrlii (Y10BJI€TBOPUTEILHBII)
3HAHMSI, METOJBI | CPEICTBa s 00paboOTKU Pemenue 3amau CobecenoBanue 3HaeT  OCHOBHbIE  (U3MYECKUE  SIBICHUS;
MATEMaTHUYCCKOI'O OKCNIEPUMEHTAJIbHBIX TaHHBIX, 3aKOHBI (byHI[aMeHTaJ'H)HI)Ie TIOHATHA, 3aKOHBI U TEOpHUU
a”anu3a 1 | QU3MKY OJIs pEeryIUPOBAHMS, TectupoBanue Ortuer 1o KJIACCUYECKOM U COBPEMEHHO! (hH3UKH;
MOJICJIMPOBAHUSl B | YIPaBJICHHUS U COBEPIICHCTBOBAHMS nabopaTopHOH IIpoaBuHyTHI (X0pomIo0)
npodeccroHaNbHON TEXHOJOTHYECKUX MPOIIECCOB pabote YMeeT BbIACTATh KOHKPETHOE PU3HUECKOE
JIEATEIIbHOCTH MPUMEHUTEIHHO K BEIOpaHHON cojiep’KaHre B MPUKIATHBIX 33/1auax Oyaymen
CHENNAIBHOCTH, TPAMOTHO Tecr JIesITeIbHOCTH , 00pabaThIBaTH
MHTEPIPETHPOBATH MOJyYeHHBIE Pedepar 9KCIIEpUMEHTAIIbHBIE JAaHHbIE, TPaMOTHO

PE3YIIBTaThI

WJI-3 onk.1 Biageer ciocoOHOCTRIO
MPOBOJNTE aHAIH3 PE3YIBTATOB
00pabOTKM CTATUCTUIECCKUX JAHHBIX U
(hopmMynupoBaTh Ha €ro0 OCHOBE
MPAKTHYECKH 3HAYUMBIC BBIBOIBI

nja-4 OIK-1 Bnaneer HaBBIKAMHU
IUTAHUPOBAHMS CaMOCTOSITEILHOM PabOThI

HHTEPIPETHPOBATH ITOJYYCHHEIC PE3YJIbTATHI ;
Broicokuii (0TIM4YHO)

Bnaneer, ciocOOHOCTBIO TIPOBOIUTH aHAIN3
pe3yabTaToB 00pabOTKH CTATUCTUIECKUX
JTAHHBIX U (HOPMYIHPOBATH HA €r0 OCHOBE
MPAKTUYCCKN 3HAYUMBIC BBIBO/IbI, HABBIKAMU
IIJITAaHUPOBAHUA CaMOCTOSITEILHON pa6OTBI n
METOJaMU JIAOOPATOPHBIX HCCIICIOBAHUI,




i METOJaMU n1ab0paTOPHBIX
HCCIEIOBAaHUM, MeEToJaMH  O000O0IIeHHUs
pe3yIbTaToOB npu MPOBEICHUH

TEOPETHYECKIX H OKCHEPUMEHTAIBHBIX
HUCCIIEIOBAHUN

MeTOAaMu 0000IEeHHSs Pe3yIbTaTOB PH
MIPOBE/ICHUH TEOPETUUECKHUX U
9KCIEPUMEHTAIBHBIX UCCIIEI0BAaHUN
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