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JINCT COT'JIACOBAHUI

IIporpamMMma cocrasieHa B cooTBeTcTBUM ¢ TpeboBanusMu @I'OC BO no HampasiieHUIo
noarotoBku 15.03.02 TexHonornyeckre MalmHbl 1 000PYI0BaHHE.

Pazpabotunk, ct. mpenogasarens CinaBopocosa E.B.

PaGouas mporpamma oj00peHa Ha 3acelaHuu Kapeapbl TEXHOJIOTUIECKOTO
obopynoBanus ot 20.02.25, mpotokon Ne 6.

3aB. kadeapoi, K.1.H., 1oueHT Ky3un A.A.

PaGouas mporpamma IUCHIUIUIMHBI COTJIACOBAHA M YTBEPIKICHA HA 3aceaHUH
METOMYECKOM KOMUCCUU TeXHOJornueckoro (axkynprera oT 20.02.25, mpotokoi Ne 6.

[Ipencenarenb MeTOAMUYECKONM KOMUCCHUH, K.T.H., 101leHT bypmaruna T.1O.



1 Ileam m 3agaun AUCHUILIHHDBI

Heuablo u3yyeHusi JMCHUILVIMHBI «®PHU3MKa» ABIseTCd (OPMHUPOBAHUE NPEICTABICHUH,
NOHATHH, 3HAHUKH O (YHIAMEHTAIBHBIX 3aKOHAX KJIACCHYECKOW M COBPEMEHHOW (U3HMKH H
HaBBIKOB ITPUMEHEHMsI B IPO(PECCUOHATIBHON JEeITEIbHOCTH (GU3NUECKUX METOI0B U3MEPEHUN U
UCCIIEIOBAaHUM, HEOOXOAMMBIX JUISI M3YyYEHHUS CMEXKHBIX JUCLMIUIMH, IS [POJOJDKEHUS
00paszoBaHUs.

3agauyu AUCHMILINHBI:

1. U3ydyeHue OCHOBHBIX 3aKOHOB MEXAaHUKHU, TEPMOAMHAMUKH, 3JIEKTPOMArHeTU3Ma,
ONTUK{, ATOMHOW ()M3MKU U OCBOCHUE METOJIOB PELICHHS 3ajad.

2. Pa3BuTHE IOTMYECKOrO MBIIIJICHUS.

3. Osnaznenue MeTogamu J1a00pAaTOPHBIX UCCIIETOBAHUM.

4. BpipaOoTKa yMEHUIN M HaBBIKOB IO IPUMEHEHUIO 3aKOHOB (DU3UKH, HEOOXOIUMBIX MJIS
BbIOpaHHOM CIIELUANIbHOCTH U AJIS IPUMEHEHMSI IT0JIyY€HHBIX 3HAaHUM B MH)KEHEPHOU MTPaKTHKE.

5. JlemoHcTpalys CBsI3U pa3AenoB (GU3MKU C IPAKTUYECKUMHU 3aJa4aMH.

6. Pa3BuTHe yMeHHs MCIIOIB30BaTh 3aKOHBI (DU3HUKH IS pEIIeHHsI PUKIIAIHBIX 3a/1a4 1
IPaMOTHO UHTEPIIPETUPOBATH UX PE3YJIbTaThI.

Mecto qucuumiiuebl B crpykrype OOIIL

HucuuiuinHa «@PU3UKa» OTHOCUTCA K 00s3aTeIbHOM  YacTH AUCUUIUIMH (erepaibHOro
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOrO CTAaHJIApPTa BBICHIET0 OOpa30BaHUS I10 HAIPABIICHUIO
noarotoBku 15.03.02 TexHOJOTHYECKHE MAIIWHBI M _000pyIoBaHHEe, NPO(HIb MOATOTOBKH:
CepBHC U TeXHHYECKAast YKCIUTyaTalis MPOMBINUIEHHOTO 00opyaoBaHus. WHAEKC AMCHUIUINHBI
no yuyeObHomy miany: 51.0.07.

HucuunnuHa «@Pu3nka» U3ydaeTcs C IEpBOTO CEMEcTpa IEpBOr0 Kypca IO3TOMY
0a3upyercs Ha 3HAHUAX U YMEHHSX, OJYYCHHBIX CTYJACHTaMU IPU U3YUYEHHUH IIKOJIBHOTO Kypca
¢u3MKK ¥, W3y4aeMbIX MapajuienbHo, auciumiuH «Marematuka» - b1.0.06 u «Xumusy -
b1. O.08.

JucuumnnuHa «@usuka» sBisiercs 0a30BON Ui MOCIEAYIOUIET0 U3yYeHUS JHUCLUIUIMH:
«Mexanuka» b1.0.19, «Temnorexnuka» - b1.0.18, «OcHOBHBIE IpoLECCHl U anmaparb» -
b1.0.22, «Onekrporexnuka u snekTpoHuka» - b1.0.27, «'uapaBinvka W TUIPONIPOBOI» —
b51.0.28. 3nanus, yMeHHs U HaBbIKU, (OPMHUpPYEMbIEe TaHHON y4eOHOM NUCIUIITMHOM, SBISIOTCS
6a30il 1711 >PPEKTUBHOTO MPOXOXKIACHUS MPOU3BOJACTBEHHOW MPAaKTHKH, HATMCAHMS KYpCOBBIX
IPOEKTOB U BBITYCKHOM KBaJM(UKATMOHHON PaOOTHI.

Ob6nacte  mpodeccMOHaNbHOM  JIeATENbHOCTH U cepbl  mpodeccrnoHalIbHON
NeSITeIbHOCTH, B KOTOPBIX BBIMYCKHUKH, OCBOMBIIME IporpamMmy OakajiaBpuaTa (naiee -
BBIIYCKHUKH ), MOTYT OCYILECTBJIATH MPO(PECCUOHANBHYIO AESITETbHOCTD:

28 IlIpomsBoacTBO MamMH W 000pynoBaHHsA (B cdepax: ONTUMH3ALMU CTPYKTYpHI
IIPOU3BOJICTBEHHBIX IMPOIECCOB; pa3pabOTKU MPOEKTOB IMPOMBILIUIEHHBIX IPOLIECCOB U
MPOM3BOJICTB; IKCIUTyaTallMd TEXHOJOTHUYECKUX KOMILJIEKCOB MEXaHOCOOPOUHBIX MPOU3BOJICTB;
pa3pabOTKH KOHCTPYKTOPCKOM, TEXHOJIOTHYECKOH, TEXHHUYECKOW JTOKYMEHTAIIMH KOMIIJIEKCOB
MEXaHOCOOPOYHOTO MPOU3BOJICTBA U MALTMHOCTPOCHUS);

40 CxBo3HBIE BBl MPOPECCUOHANBHON AESITENIbHOCTH B NMPOMBIIIIEHHOCTH (B cdepax:
TEXHOJIOTUYECKOT0 O0ECIeYeHUsl 3arOTOBUTEIBHOIO MPOU3BOJICTBA HA MAIIMHOCTPOUTEIBHBIX
OPEINPUATHIX; TEXHOJIOIMYECKON TMOJArOTOBKM TMPOM3BOACTBA JeTajlled MAaIIMHOCTPOCHUS;
IIPOEKTUPOBAHUSI MAIIMHOCTPOUTENBHBIX NPOU3BOJACTB, MX OCHOBHOTO U BCIIOMOIAaTEIbHOIO




000pyIOBaHUsl, UHCTPYMEHTAJIBHON TEXHUKH, TEXHOJOTMYECKOW OCHACTKH; MPOCKTHPOBAHHS
TPAHCHOPTHBIX CHCTEM MAalIMHOCTPOUTENIBHBIX IPOU3BOACTB; pa3pabOTKM HOPMAaTHBHO-
TEXHUYECKOH W TUJIAHOBOM JOKYMEHTAIlMHM, CHCTEMBbl CTaHAAPTU3ALUU U CEepTH(UKALNU;
pa3paboTKU CpPEeACTB M METOJOB HCHBITAHUH M KOHTPOJSA KadyecTBa MAaIIMHOCTPOUTEIIbHOU
MPOJIYKIIUHN).

BBIyCKHMKH MOT'YT OCYLIECTBIATh NPO(PECCHOHANBHYIO JEATEHOCTh B APYTHX
o0macTsax npohecCHOHANBHON NesITeIbHOCTH U (MWn) cepax nmpodecCHOHATbHOMN AeATEIbHOCTH
IOpU YCIOBHUM COOTBETCTBUS YpPOBHS HUX OOpa3oBaHUS U MOJIYYEHHBIX KOMIIETCHLMH
TpeOOBaHUAM K KBaTH(UKAMU pabOTHHKA.

OOBekThl MPOGECCHOHANBPHOM ACATENBHOCTH (MJIM O0JacTH 3HAHWSA): MAallUHBI U
0o00Opy/sOBaHUE  pa3IMYHBIX  KOMIUIEKCOB M MAIUMHOCTPOUTENBHBIX  IIPOU3BOJICTB,
TEXHOJIOTUYECKOe 000pyl0BaHHE; BAaKyyMHbIE M KOMIIPECCOPHbIE MAIlMHBI, THIAPABIMYECKHUE
MAaIIWHbI, THIPOIPUBOJIBI U THIPOIHEBMOABTOMATHKA; TEXHOJIOTNYECKAsT OCHACTKA M CPEICTBA
MEXaHU3allMM M  aBTOMAaTH3alMM  TEXHOJIOTMYECKUX  IPOLIECCOB  MAIIMHOCTPOCHHUS;
NPOM3BOJICTBEHHbIC TEXHOJOTHYECKHE MPOIECChl, HMX pa3padoTKa W OCBOGHHE HOBBIX
TEXHOJIOTUH; cpelcTBa HMH(OPMAIMIOHHOIO, METPOJIOTHYECKOI0, JTUarHOCTUYECKOTO U
YIPaBICHYECKOIO O00ECIEeYeHUs] TEXHOJIOIMYECKUX CHCTEM JUIsl JIOCTH)KEHUS KauecTBa
BBIITYCKaeMbIX M3JIeJIMi; HOPMATUBHO-TEXHUYECKasl JOKYMEHTALUs!, CHCTEMbI CTaHJapTU3ALUH U
cepruukanuu, METOAbl M CPEICTBAa MHCIBITAHMM U  KOHTPOJS KauecTBa MU3AEIUi
MAaIIMHOCTPOECHHUS.

Tunsl 3ana4 npodeccnoHanbHOM NeATENbHOCTH:

— MPOU3BOJCTBEHHO-TEXHOJIOTHUECKUH;
— IIPOEKTHO-KOHCTPYKTOPCKHUH;

— HaquO'HCCHe,HOBaTeHBCKHﬁ.

3. KomnereHuuu oOy4yamwiuerocsi, (popmupyembie B pe3yJbTare OCBOCHHS
AUCHUNITMHBI

Koa u HauMeHoBaHMe KOMIIETEHIIUU Koa n HauMeHOBaHHe MHIMKATOPA OCTUKEHUS
KOMIIeTeHIMH

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

CriocobeH MpUMEHSTh €CTECTBEHHOHAYYHbIE | | 3aKOHBI (DU3HKH.

0O0IIenH)KEHEPHbIE 3HaHUS, meroabl | WI-2 onk.1 YMeeT ucnonb3oBaThb

MaTeMaTHYeCKOr0 aHalM3a M MOJETHPOBAHUS B | CTATHCTUYECKHH ammmapar U TeXHUYEeCKHe

npodecCHOHATLHON e TENTHbHOCTH cpencTBa Uisi 00paboTKH IKCIIEPUMEHTAIBHBIX

JTAaHHBIX, 3aKOHBI (PU3UKH JUJISl PETyINPOBAHNS,
YIPABJICHHS U COBEPIICHCTBOBAHUS
TEXHOJOTUYCCKHX NPOUECCOB IMPUMEHUTEIIBHO K
BBIOPAaHHOU CIENMAIEHOCTH, TPAMOTHO
WHTEPIPETUPOBATH IMOITYUSHHBIE PE3yIbTATHI
W-3 onk.1 BaageeT cmiocoOHOCTHIO TPOBOIUTH
aHaJM3 Pe3yJbTaTOB 00PadOTKU CTATUCTHUSCKHUX
JIAHHBIX U (OPMYIIHPOBATH HA €TO OCHOBE
MPaKTUYECKU 3HAYNMBIEC BHIBOIBI

N/I-4 onx-1 Brameer HaBBIKaMu ITAHUPOBAHUS
CaMOCTOSTEILHOU pad0Thl U METOAMHU
J1a00paTOPHBIX UCCIEIOBAHUN, METOJaMHU
0000111eHNS PE3YNHTATOB MPH MPOBEACHU U
TECOPETUYCCKUX U SKCIICPUMEHTAJIbHBIX
HcCleJOBaHU N




4. CTPYKTYpa U cofep:KaHue TN CIUTIIHHbI
OO0mumii 00beM OUCHUIIINHBI COCTABIISIET / 3aYETHBIX €QUHHL, 252 Jaca.
Pacnpenenenue mo cemectpam 00y4eHUS:
— 1 cemectp — 3 3auerHbIx equHMILIbI, 108 Yacos;
— 2 ceMecTp — 2 3a4€THBIX €IUHULIBI, 72 YacoB.
— 3ceMecTp — 2 3a4€THBIX €IUHUIIbL, 72 YacoB.

4.1. CrpyKTypa 1M cIMIJIMHBI

Bua yueOHoii padoThI Ounas popma, cemecTp 3aounas ¢popma, cemecTp

Bcero 1 2 3 2 3
AyauTOpHBIE 3aHATHS 183 68 64 51 14 18
(Bcero)
B Tom uncie
Jlexmmm (JI) 83 34 32 17 8 8
[TpakTrueckue 3aHsATHS 50 17 16 17
d13)
JlaboparopHbie pabOTHI 50 17 16 17 6 10
(IP)
CamocTosTenpHas padora 60 40 8 12 90 117
(Bcero)
KonTtpob 9 9 4 9

. 3auer, | 3a4eT | 3a4eT | SK3aMEH 3auer, DK3aMeH,
Bun npomexxyTouHo
ATTECTAIIH 9K3aMeH KOHTPOJIbHAS | KOHTPOJIbHAS
pabora pabora
OO0m1as TpyA0EMKOCTh
JUCITUTIIAHBI
4achl 252 108 72 72 108 144
3a4€THBIC €MHUIBI 7 3 2 2 3 4
4.2. Conep:xkaHue pa3iejioB THCHUTTHHBI

1 cemecTp

Pazoen 1. Duznyeckre 0CHOBBI MEXaHHUKH

[Ipeamer ¢usuku. Metonbl  (PU3MYECKOTO  HCCIEOBAaHUSA: OMBIT, THUIIOTE3a,
JKCIIEPUMEHT, Teopus. Matemaruka u ¢usuka. /[uanektunueckuid maTepuanusM M (pu3uKa.
Baxxueiimue stansl uctopuu pusuku. Ponb Gpusuky B pa3BUTHN TEXHUKU U BIUSHUE TEXHUKU Ha
pasButue ¢usuku. dusmka Kak KylbTypa MojaenupoBaHus. KoMmmbioTepsl B COBpPEMEHHOM
¢uzuke. Ponb ¢usuku B cTaHoBNeHUU MHXkKeHepa. OOias CTpyKTypa U 3aiauu Kypca (QU3UKH.
Pazmepnocts (usmueckux BenmuuuH. Cuctembl eauHUIl. OCHOBHBIE €IWHHUIBI (PU3UUYECKUX
BeanuuH B CH.

Mexanuka, e€ paszienbl, OCHOBHBIC JTallbl pa3BUTHSA. MeXaHWUYECKOe JBMKCHHE Kak
npocrteiimas Gopma aBrxkeHUs Matepun. Kimaccndyeckas MexaHuKa, TPaHUIlbl €€ TPUMEHUMOCTH;
CHUCTEMBI OTCu€Ta, MaTepHabHAs TOYKA, CUCTEMa MaTepUaIbHBIX TOYEK, aOCOIIOTHO TBEPAOE
TEJI0, CIJIONIHAS Cpefa.

Kunemartuka marepuanbHoil Touku. KuHemartuka, e€ 3agaun. [lepemenienue, CKOpocCTsb,
yckopenue. CBsi3b MEXIy KOOpAWHATAMU U BPEMEHEM IpHU PAaBHOMEPHOM M HEPABHOMEPHOM




nBuxkeHud. KpuBonmueliHoe nBukeHue. CKOpOCTb U YCKOPEHME IpU  KPHUBOJIMHEMHOM
JBUKECHUH.

JnHamuka MarepuaibHOM TOukH. J[nHamuka, e€ 3amauum. [lepBeiili 3akoH HproTOHA,
WHepLHaIbHbIe cUcTeMbl oOTcuéta. Brtopoit 3axkon Hprorona. Cuna. Macca kak Mepa
MHEPLMOHHBIX U TPaBUTALMOHHBIX CBOWCTB MaT€puU. 3aBUCUMOCTb MacChl OT CKOPOCTH.
Nmnynbc. Tperuit 3akoH HproToHa. 3aKOH COXpaHEHUS HMIYJbca. PeakTHUBHOE JBUYKEHHE.
IlenTp MHEpLMH.

@dyHaMeHTalbHbIE B3auMojaecTBus. Cuila TSKECTH, CuUjla TPEHMs, YINPYTHUE CHIIbI;
CUJIBI UHEPLIMU; CUJIbI, IEHCTBYIONINE IIPU KPUBOJIMHENHOM JIBUKEHUU.

PaGora u mouiHOCTh. DHeprus Kak oO0IIas KOJWYECTBEHHAas Mepa pa3inuHbIX (popm
JBUKEHUSI MaTepUM U BUJOB B3aUMOACUCTBHS. OHEPrusi MEXAaHUYECKOHM CHUCTEMBI.
Kunernueckass sHeprus. CuioBoe mnosie. Cuiibl KOHCEPBAaTHUBHBIE U HEKOHCEPBATHUBHBIC.
[TorennuanpHas SHeprusi. PaBHOBecHe MeXaHWYEeCKOW cHCTeMEl. I padudeckoe mpecTaBlieHUe
SHEPIruM, NOTEHLUHAIbHbIE KpuBble. CBA3b MEXKIY MOTECHIMAIBHOW 3HEPrHedl M CUJION. 3aKOH
COXpaHEHHsI SHepruu B MexaHuke. OOmepu3ndyeckuid 3aKOH COXpPAaHEHHS W TPEBPALICHUS
SHEPruu Kak oAHa U3 (OpPM BBIPAKEHUS HEYHHUYTOKAEMOCTH JABW)KCHUS, BO3MOXKHOCTHU
nepexonoB ogHMX ¢GopMm IBWKeHUs B japyrue. CronkHoBeHHEe Ten. llpuMeHeHHWe 3aKOHOB
COXPaHEHHUs SHEPTHH U UMITYJIbCa K YIPYTOMY U HEYIIPYroMy yaapy.

Mexanuka tBepaoro tena. Ilonstue TBEpaOro tena. YIioBble epeMeneHrne, CKOpoCTh
U YCKOPEHHE, CBSI3b YIJIOBBIX BEJIIMYUH C JIMHEWHBIMA. MOMEHT CHIIbI, MOMEHT HHEpLUHU.
VYpaBHeHHE NUHAMMKHU BpAIIATE€IbHOrO JBMXKEHHUS. MOMEHThI MHEpLMHM HEKOTOpbIX Ten. Ilapa
cui1. MoMeHT umnyibca. 3aKOH COXPaHEHHMsI MOMEHTa uMmIlyibca. OpHeHTalusi KOCMUYECKHX
Kopabineii. Pabora mpu BpamareiabHOM JBM)KeHWH. KuHeTHyeckas >HEprusi Bpamlaroierocs
TBEPJIOTO TENA.

Konebanus u BonHbl. OOuIue cBeaeHust o KojiebaHusx. ['apmoHnueckue koseOaHus,
KMHEMaTuKa U JUHaMHKa KojebarenbHoro ABrkeHus. KBasuynpyras cuna. MatemaTHueckuii U
¢usznueckuil MasSTHUKM. OHeprus M UMIyJdbc ocuwuisitopa. CroxeHue KoseOaHuUH,
NPOUCXOSAIINX BAOJb OJHOM MPSAMOM, W B3aUMHO NEPIEHIUKYISPHBIX  KOJCOAHMIA.
3aryxapmue KojieOaHws, JIOTapu(MUYCCKUN JEKPEMEHT 3arTyXaHus. ABTOKOJICOaHUS.
BeiHyx1eHHbIE KOJIeOaHus, pe30HaHC, €ro 3HaueHue B TexHUKe. PacnpocTpaHeHne konebaHuil B
yrnpyroii cpene. BonHoBas moBepXHOCTh M BOJHOBOW (PpOHT, mpuHIMN [foiireHca. YpaBHeHue
BOJIHBI.

DOneMeHTbl  TEOpUM  OTHOCUTEIbHOCTH. (OCHOBaHHSA, NPEINOCBUIKM  TEOPHH
oTHOocUTeNbHOCTH. [lpuHnmn otHocutenbHOCcTH ['anmunes. VIHBapMaHTHOCTH  ypaBHEHUM
KJIACCUYECKONM MEXaHUKU OTHOCHUTENbHO IpeoOpazoBanui ['amunes. Kputrnka HBIOTOHOBCKHMX
MOHSITUIM a0CONMIOTHOTO JIBIDKEHUS, MPOCTpaHCTBA W BpemeHu. [locTymatel OiHIITElHA.
[IpeoOpazoBanus JlopeHna. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. JIJIMTENBHOCTh COOBITHI U
JUIMHA TeJl B Pa3JIMYHBIX CHUCTEMax OTCU€ra. 3aMeIJIEHHE BPEMEHHM M COKpAILLEHUE JUIMHBI —
peasibHble, HO  OTHOCUTEIbHBIE A((EKTH; KPUTUKA  HJACATUCTUYECKUX  TPaKTOBOK
penATUBUCTCKUX 3 dekToB. ClloKeHHE CKOPOCTEl B TEOPUH OTHOCUTENBHOCTH. CBSI3b MEXITY
IPOCTPAHCTBOM M BPEMEHEM B TEOPHH OTHOCUTEIBHOCTH, HHTEpBa. [IpocTpaHcTBO U BpeMst Kak
eanHasi popma CcyliecTBOBaHUS MaTepHUU.

CrnoxxeHue CKOpOCTel B TEOpHUH OTHOCHUTENbHOCTH. CBS3b MEXIY MPOCTPAHCTBOM H
BpPEMEHEM B TEOPHHM OTHOCUTEIBHOCTH, MHTepBal. [IpocTpaHCTBO M Bpems Kak efauHas (Gopma
CYIIIECTBOBAHMS MATEPHH.

PenstuBucTckas AMHaMuKa. 3aKOH B3aUMOCBSI3U MacChl M SHEPTUU. DHEPIUs MOKOSL.

Pazoen 2. Monexkynapuas puzuka u mepmoouHamuka
JluHaMuueckue M CTaTHUCTUYECKHE 3aKOHOMEpPHOCTH B ¢u3uke. CTaTUCTHUECKUU H
TEPMOJNHAMUYECKUIA METOJIBI.



WneanbHplil ra3. OMNUPUYECKUE 3aKOHBI WJEAIBHOIO rasza, YpPaBHEHHE COCTOSHUSA,
npeaesibl IPUMEHUMOCTH. CBSA3b MEXAY MUKPO- U MAKPOCKONUYECKUMH ITapaMeTpamu rasa.

OcHoBbl MoJieKyIsipHOH (pu3uku. OCHOBHOE YpaBHEHHME KMHETHUYECKOH TEOPHH Ta30B
(mns maBnenwusi, Juisi Temrneparypbl). CpelHsst SHEeprust MojieKysl. MoJeKyasspHO-KHHETUYECKOe
TOJIKOBAHUC TCEMIICPATYPHI. HGILOCTI/I)KI/IMOCTB a0COIIIOTHOTO HYyJId W HCYHHUUYTOXKACMOCTb
nBikeHus. DOaykTyauuu JaBiieHUs, yuciaa Mojekyin. CKOpOCTH MOJIEKYJ Tas3a. 3aKoH
pacripesielieHUs] MOJIEKYIT 10 CKOPOCTsIM MakcBenia, ero SKCIepuMeHTalbHas MmpoBepka. ['a3 B
MoJIe TATOTEHUWs, OapomeTrpuyeckas Qopmyna. ATmocdepa muaHeTr. 3aKOH pacmpeesieHuUs

BosbrimaHa, ero yHuBepCcaabHbIA XapaKTep.

Vrpyroe u HEynpyroe CTOJIKHOBEHHE 4YacTHI] (MOJEKYJ), 3HAY€HUE H3YUYCHUS
CTOJNIKHOBeHUH B (usuke. DdpdextuBHoe ceueHne. CpeqHee YUCIO CTOJIKHOBEHHH B €IMHUILY
BpPEMEHU U CPeIHAA JUIMHA CBOOOIHOTO Mpodera Mojekyn. Bakyym. SIBienust nepeHoca B ra3ax:
T Qy3us, TEIUIONPOBOAHOCTb, BHYTpeHHee TpeHHe. OOLHOCTh MOJIEKYISPHO-KMHETUYECKOTO
MeXaHU3Ma SIBIICHUH MepeHoca, K03 UIHMEHTHI TEpeH0ca, 3aBUCUMOCTh UX OT TEMIIEPATypPH.

OcHOBBI TepMOJUHAMUKU. TepMOAMHAMHKA KaK TEOPETUYECKAsi OCHOBA TEIIOTEXHUKH.
TepmoanHaMuyeckass CHCTEMA, PABHOBECHOE MW HEPABHOBECHOE COCTOSAHMA. BHyTpeHH:A
SHEpPrus CUCTEeMbl KaK (YHKLHUS COCTOSHHs. DKBHUBAJEHTHOCTh TEIUIOTHI M pabothl. IlepBoe
Havano TepMoauHaMuku. CTeneHn cBOOOBI MOJIEKYJl. BHYTpeHHSS SHEprusi HAealbHOro Trasa.
Pabota, coBepiiaemasi ra3oM npu u3MeHeHuu oObEMa. Kiaccuueckas Te€opusl TEIJIOEMKOCTU
UICTBHOTO Ta3a, KBaHTOBBIE >(PdexTsl. M3omporecchl ¢ razamMu. AnnabdaTudeckuid Mporecc.
OOparuMble U HeoOpaTHMblE IpOLECCHl. TepMOAMHAMHUYECKash BEPOSITHOCTb COCTOSIHMS
cucTeMbl. OHTpomnusa. Bropoe Havano TepMOIMHAMUKA U €ro CTAaTUCTUUYECKUH CMBICIL.
M3MeHeHne SHTPOINU CHCTEMBbl IIPU pasiinuHbIX mpoueccax. Kpyrosslie mnpoueccel, KIIJ
termnoBol MamumHbl. [Iyrn moeimenus KIIJ[ TeruioBbix MammH. ['paHuIBI NPUMEHMMOCTH
BTOPOTO  Hayaja TEPMOAUMHAMMKM M  «TE€OpPHs»  TEIUIOBOM  cMepTH  BceneHHOM.
HeynuurokaeMOCTh JBMIKEHHMS M KpPUTHMKA «TE€OpPHM» TEIUIOBOM cMepTH. Tperbe Haudaio
TEPMOJUHAMUKHU.

PeanbHble raspl, XKUAKOCTM W TBepAble Tena. OTKIOHEHHE CBOWCTB Ta3oB OT
UJCAIBHOCTH. MEXMOJIEKYIsApHbIE B3aUMOICUCTBUSA, DHEPrUs B3aUMOJEHUCTBHUS MOJEKYIIL.
VpaBuenne Ban-nep-Baansca m ero anamms. M3orepmel Ban-nep-Baanbca, kputudeckoe
COCTOSIHME  BellecTBa. BHYTpeHHsAs dSHeprus peanbHoro rasa. (CKumKEeHHME  Ta3oB.
Kpucrannnueckue u amopdHble Tena, Ux oTiaudue. TUmnbl KpUCTAIIMYECKUX PELIeTOK. TenaoBoe
JIBIDKEHUE B peasibHBIX KpucTaiiax. JledekTsl B KpucTamiax. TemnaoBoe paclupeHue TBEPAbIX
ten. TemmoemMkocTh TBepabIX Tel, 3akoH [rononra u IItu. Ilonarue o ¢pononax. TennmoemkocTsb
KPUCTAJUIOB IIPY HU3KUX U BBICOKMX Temmeparypax. [lnaBienue tBepabix Ten. Mexanundeckue
CBOMCTBa TBEpABIX TeJN, YINpyrue M IacTuueckue nedopmanuu, 3akoH ['yka. IlpodyHocTs
TBepAbIX Tes, onblT Hodde.XapakTepucTuka >KUAKOTO COCTOSHHS, CTPYKTypa >KUAKOCTH,
OmmkHMM TIOpsiioK. TeroBoe ABukeHWE B KUAKOCTH. udbdysus B kumkoctu. BsskocTs
KUAKOCTH, 3aKOH Ctokca. CTeKiOBaHME M KpucTamm3auus >kuakocTtd. [lomumepsl. XKunkne
kpucrtauisl. [loBepxHOCTHOE HaTskeHHe. HayuyHoe M IpakTHYecKoe 3Ha4eHHE MOBEPXHOCTHBIX
ABJICHUM, MX YHUBEPCAJIbHOCTb. JlaBleHHME IOX HUCKPUBIEHHONW IIOBEPXHOCTBIO KUIKOCTH.
SIBnenne kamwsspHOCTH. VcriapeHne u KUIeHUE )KUJIKOCTEH.

2 cemecTp

Pazoen 3. Inekmpuuecmeo u maznemusm

IIpupona 53ieKTpOMarHeTU3Ma, YHMBEPCAIBHOCTb JJIEKTPUYECKUX CHIl. J[Ba BHIa
ANEKTPUYECKOTO 3apsfa. OJNEKTpU3alus TpeHueM. JIMCKPETHOCTh SJIEKTPUYECKOro 3apsja,
JJIEMEHTapHble YacTUllpl. «HeucdeprnaemMocTs dJ€KTpOHAa U BeIWYMHA HAMMEHBIIETO 3apsAja B
CBETE «KBAapKOBOM rumnore3nl». CTPYKTypa «3JEMEHTApHBIX» YacTHIl, BOJHOBBIE CBOMCTBA



MHUKPOYACTHI. 3aKOH COXPAHEHUs IEKTPHUECKOTO 3apsaa. YUeHHe 00 3JIeKTpOoMarHeTu3smMe Kak
TEOpETUYECKasi OCHOBA JICKTPOTEXHUKH.

OnexTpocTaThka. BzanmozaeicTBue 3IEKTPUUYECKUX 3apsiioB B BakyyMme. 3akoH Kyiona.
Cucremsl enunul. biauskoneicTBue. DIeKTPUUECKOE M0JI€ KaK CaMOCTOATENNbHAs 00bEKTUBHAsS
¢usuueckas peanbHOCTh. Hampsoxénnocts mons. Ilorok BekTopa Hampsok€éHHOCTH. Teopema
['aycca u e€ mpuiiokKeHHsl K BBIYMCICHHMIO HAIpsDKEHHOCTH moiiedl. Pabora B snekTpuyeckom
nosie. ITorenunan. IloTeHnan TO4eyHOro 3apsiia U CUCTEMBI 3apsiioB. DKBUIIOTEHIIMAJIbHBIE
noBepxHOCTU. CBA3b MEXKIy HaANpsHKEHHOCTBIO W NOTeHHManoM. llupkymsanus BekTopa
HaNpsUKEHHOCTH, IOTEHIMAIBHBIN XapaKTep AIEKTPOCTATUYECKOTO MOJIsl.

IIpoBOAHMKY B 3IEKTPUUYECKOM IOJIE. DNEKTPOEMKOCTh TPOBOAHUKOB. KOHIEHCATODBI,
CIOCOOBl MX COEAMHEHMs. OHEeprus 3apspKeHHOTO IPOBOJHUKA, CHCTEMBl HEMOJBUKHBIX
TOYEYHBIX 3aps0B. DHEPrUs KOHAeHcaTopa. [IIOTHOCT HEPruu 3JIEKTPOCTaTUYECKOTrO MOJIA.

JuanexTpuku. JIUnoss B JJIEKTPUYECKOM Iosie. Buasl mossipusanuu JUJIEKTPUKOB
(971eKTpOHHAsi, MOHHOIO CMEIIECHUs, AumoibHas). llomsgpuzyeMocTb aTOMOB M MOJIEKYJI.
AHN30TpONIUSL MOJIIPU3YEMOCTU. OJEKTPUUECKOE II0JIe€ B AMAJIEKTpUKE. JlManexTpuueckas
IIPOHULIAEMOCTB, €€ 3aBUCUMOCTD OT TEMIIEPATYPHI. DJIEKTPOCTaTUYECKasT MHIAYKLH.

[locTostHHBIM ~ ByeKTpudyeckuii  TOK. IIpoBogHuMKM © HM30JATOpBL. Y CIIOBUSA
CYILECTBOBAHMS TOKA. DJIEKTPUUECKUN TOK, €70 XapaKTEPUCTUKU. 3aKOH OMa Ul y4acTKa LIETH.
Huddepennmansuas popma 3akona Oma. Croponnue cuibl. IJ{C raqpBaHHUECKOTO JIEMEHTA.
3akoH Oma 1 ydacTka LIENH C TajJbBaHUYECKUM 3JIeMEHTOM. Pa3BeTBIEHHBIE Lienu, IpaBuila
Kupxroda. Pabora u momHocTh ToKa. 3akoH J[xoyns-Jlenna B nuddepennmansaoit popme.

MaruutHoe none. Ilpupona marHuTHOro mnosisi. BekTop MarHUTHOM WHIYKLUH.
MarnutHbiii motok. 3akoH buo-Caapa-Jlamiaca u npumepbl pacyéTa MarHMUTHOTO TIOJISI TOKA
(MarHUTHOE IOJIE MPSIMOTO TOKAa, KPYroBOI'O TOKA). MarHUTHOE IOJie JBMOKYILErocs 3apsja.
Cuia Awmmnepa. B3aumopeiicTBue mnapaiienbHbIX TOKOB. CHcTema eauHuIl. MarHeTusm Kak
pensaTuBUCTCKUN 3PdexT. Llupkynauus BeKkTopa MarHUTHOM HMHAYKLIUH, HE MOTEHLUAIbHBIA
XapakTep MAarHUTHOIO IIOJIA, CONOCTABJICHHE HIEKTPOCTATHYECKOTO M MAarHUTHOTO IOJEH.
Conenonz. KoHTyp ¢ TOKOM B MarHUTHOM I10JI€, MATHUTHBI MOMEHT. DHEPIUsl BUTKA C TOKOM
BO BHEIITHEM MarHUTHOM mojsie. PaboTa mo mepeMemnieHuio MpoBOJIHMUKA ¢ TOKOM B MarHUTHOM
nosie. Cuna Jlopenua. JIBukeHue 3apspKEHHBIX YacTHIL B DJIEKTPUYECKOM M MAarHUTHOM TOJISX.
OmnpeneneHue yaAeapbHOrO 3apsiia JIEKTpOHAa M HOHOB. Macc-ceKTpoMeTpus. Y CKOpUTeNnn
3apsDKEHHBIX 4YacTul. OIMcaHWe MAarHUTHOTO MOJI B MarHeTMKax. BekTop HamMarHW4eHWs.
MaruutHas BOCIPMUMYMBOCT M MarHuUTHas MpOHUI@eMocTh. HampsKEHHOCTP MarHUTHOTO
nojs. MarHuTHbIE CBOMCTBAa 3JEKTPOHA, aTOMOB M MOJIEKYJ; OpOMTaJbHbIE U CHHHOBBIE
MOMeHTbl. KBaHTOBaHME MEXaHWYECKOT0O M MAarHUTHOTO MOMEHTOB atoMmoB, omnbIT IllTepHa u
I'epnaxa. /Inamarnerusm. [lapamaraerusm. Marautssiii pezoHanc. @eppoMarHeTusM, JOMEHHas
CTpYKTypa (heppOMarHeTUKoB M CIIMHOBAs Mpupona (heppomMarerusma, rucrepesuc. OeppuThl.
[TosryueHne MarHUTHBIX noJiel. CBEPXCUIIbHBIE TIOJIS.

DneKTpuuecKre TOKU B MeTayliax, XKHUAKOCTAX M rasze. [Ipupona HocuTeneil 3apsaoB B
Metainax. Kiaccuueckass d3J€KTpoHHas Teopus MerauioB. 3akoHbl Owma, J[[xoyinsa-JleHuna,
Bunemana-®paHna ¢ TOYKM 3peHUs IEKTPOHHOM Teopuu MeramuioB. Henocrarkum m mpenenst
IPUMEHUMOCTH KJIACCUYECKON DJIEKTPOHHOM TEOpUM MeTaylioB. KBaHTOBas TEOpUs METAJUIOB.
Oynkuusa pacnpeneneHus depmu-/lupaka, KOPEHHOE OTJIMUME KBAaHTOBOW CTATUCTUKH OT
KJIACCUYECKOH,  TpeAenbHBI  mepexon  Mexay  HuMH.  OOBEKTHBHBI  XapakTep
KBAaHTOBOCTATHUCTHUYECKUX 3aKOHOMEPHOCTEW. 30HHASI TEOPHUS TBEPABIX TeJl, JEJIEHHE TBEPIBIX
TE€1 Ha METaUlbl, JUDJIEKTPUKH, MOJIYNPOBOAHUKH. OJIEKTPONPOBOJHOCTh METAIIOB,
3aBUCUMOCTB JJIEKTPOIIPOBOJHOCTH OT TEMIIEpaTypbl. DIEKTPUUYECKHNA TOK B raze. IIpomeccsl
MOHU3AIUN U PEKOMOWHAIIMU. DJIEKTPOIIPOBOIHOCT CIA00MOHU3MPOBAHHbIX T'a30B. [loHsTHE O
ma3Me. OJIEKTPONPOBOJHOCTh IUIA3Mbl. OJJEKTPUYECKUH TOK B KHAKOCTH. OIJIEKTPOJIM3.
XVWMUYECKME  UCTOYHUKM Toka. [lpuHmmm  pelcTBHA — aKKyMyJATOpa. SBnenue
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CBEpXIIpoBOAMMOCTH. TepmMoauHamMuKa CBEpXIPOBOAHMKOB. KynepoBckoe crnapuBaHHE Kak
HEO0OXOUMOE YCJIOBHE CBEpPXMPOBOAUMOCTU. KylOHOBCKOE OTTajlKMBaHHE U (OHOHHOE
npuTsbKeHue.  BblcokoTeMmiiepaTypHas — CBEPXIIPOBOJUMOCTb.  JJEKTPUYECKUH  TOK B
nonynpoBoguukax. IlomynmpoBoguuku. CoOcTBeHHass MPOBOAMMOCTh — MOJYIIPOBOJHUKOB.
[IpumecHas nOpPOBOAMMOCTh  IMOJYIPOBOAHUKOB, JOHOPHBIE M  aAKLENTOPHBIE YPOBHHU.
3aBUCUMOCTh  COINPOTUBJIEHUS  IOJYHOPOBOJHUKOB  OT  TeMmmeparypbl. TepMHUCTOPBL.
DOTONPOBOAUMOCTb.

Pa6ora Beixona. TepmoanekTpoHHas sMuccus, e€ npuMeHeHus. 3akoH borycnasckoro-
Jlearmiopa, dopmyna Puuapnacona. Bropuunas anektpoHHast smuccus. KoHTakTHash pa3HOCTh
noteHuuanoB. KOHTakT OByX MHOIYNPOBOJHUKOB (p-N — mepexon). Puzndyeckue MPUHIUIBI
paboThI MOTYIPOBOAHUKOBBIX PUOOPOB, OCHOBAaHHBIX Ha p-N — mepexone. DPdekt 3ecbdeka,
tepmomnapsbl, 3¢ ekt [lenpThe.

DONeKTpOMarHuTHas UHAYKLUSA. DJIEKTPOMAarHUTHOE IO0JI€, 3JIEKTPOMArHUTHBIE BOJIHBI.
SIBiieHME DIEKTPOMArHUTHOM MHAYKIHUHM. DNEKTPOABIKYIIAA CHJIA UHAYKIUU. DJIEKTPOHHBIN
MexaHu3M BO3HMKHOBeHUA DJIC uHaykuuu. SIBieHUsS CAaMOMHIYKIMM U B3aUMHOM MHAYKLIHU.
NunyktuBHOCTH cosneHonaa. Toku Dyko. DHEprus MarHuTHOrO NoJisl. BuxpeBoe anekTpuueckoe
nosie. Tok cMemieHus. DJIEKTPOMarHUTHOE MoJjie. YpaBHEHHUs MakcBemia B MHTErpalbHOM U
nuddepeHnuanbHoN hopmax.

CBoOonHbIe KoseOaHUsI B KoJeOaTeNTbHOM KOHTYype 0e3 aKTUBHOTO COIPOTHBIICHUS.
CBoOonHble 3aryxawiue KoneOaHusi. BpiHykaeHHble konebanus. [lepeMeHHBIH TOK, ero
NOJIyueHUE U XapakTepucTHku. llomHoe compoTuBieHME IenH, coaepKaleldl EMKOCTb U
WHIYKTUBHOCTb. OJIEKTPOMAarHUTHbIE BOJIHBI, YpPaBHEHUE BOJHBL. OKCIEPUMEHTAIbHOE
HCCJIEJIOBAHUE AJIEKTPOMArHUTHBIX BOJH. ODHEPIUs U MMIIYJIbC 3JIEKTPOMArHUTHOTO MOJIS.
Bexkrop [loiinTunra. M3nyuyenue aunoss. [llkana 3nekTpoMarHUTHBIX BOJIH.

3 cemecTp

Pazoen 4. Onmuka u amomnan puzuka

DneMeHTHl TEeOMEeTpHYecKor onTukd. Onruka Kak YydyeHne o0 U3IyYeHHH W
pacupoCTpaHEHUHU CBETA U €ro B3aUMOJEHCTBUH ¢ BelecTBOM. [Ipupoa cBera, KopnycKyJisipHas
Y BOJIHOBAsi TEOPUU CBETA, «IBOMCTBEHHOCTH»IPUPOABI CBETA. DBOJIIOLMS B3IJISII0OB HA IPUPOAY
ceeta. OCHOBHBIE 3aKOHBI TeoMeTprudeckoi onTuku. [Ipunnun depma.

Bonnosas ontuka. CeetoBast BoHa. MaTepdepentus ceeta. Korepentnocts. CiocoOb
HaOmroeHus nHTepdepeHnnn ceera. IHTepdepeHuns ceera npu oTpakeHUH OT TOHKHX TUIEHOK,
MOJIOCHl PABHOM TOJIIMHBI, paBHOrO HakioHa. Konpua Hetorona. IlpocBeTienue ontukw.
Nntepdpepomerpsl. Audpakius cBera. 3061 Openens. Audpakius oT Kpyriaoro oTBEpCTHs, OT
omHou menu. JudpakuuonHas pemérka, e€ mnpuMeHeHue. Pazpemaromas crnocoOHOCTh
ontuyeckux npubopos. ['omorpadus, nepcnekTuBbl npuMeHeHus (cemuHap). [lomspuzauus
cBeta. [lonepeyHocTh CBETOBBIX BOJIH. Buibl monspuzanuu. AHaiu3 MOJISPU30BAHHOTO CBETA.
3akoH Mamtoca. Ilonspusanus cBeTa mnpu  OTPaXEHMM M IpenoMieHHH. JIBoiiHOe
JaydyenpenomieHue B kpucramiax. [lomspusyroniye npu3Mbl, MOJSPOUIIBI U UX NPUMEHEHHE.
HckyccTBeHHass aHM30TPONUS; aHANIM3 YINpyrux HampspkeHuil, s¢pdext Keppa. Bpamenue
IUIOCKOCTH mossipu3anuu. Jucnepcust ceera. CriocoObl HaO0IeHUsT AUCTIepcHH cBeTa. Teopus
mucnepcun ceera. HopmanbHast u anHoManbHas aucnepcus. Ilornomenne csera, 3akoH byrepa.
CrexTpbl MOIVIONIEHUS, MOJIEKYJISIPHBIM cleKTpaibHbI aHanu3. PaccesHue cera. @opmyna
Panes. Paccesnue cBeta B atmocepe. D ekt BaBunora-Uepenkona.

PentrenoBckue nyum, TopMo3HOE u3iydeHHE. Jndpakius peHTTeHOBCKUX TydeH.
®opmyina bperros-Bynbda. [lornomenue peHTTeHOBCKUX JTy4eH.

KBanroBas onrtuka. TemnoBoe uzinydenue. JlydencnyckaTenbHas M MorjouiaTenbHas
cnocoOHocTH. 3akoH Kupxroda. AbcomotHo uépHoe Teno. 3akoH Credana-bonbumana u
cmemnieHuss  Buua.  PacmpeneneHue  3HEpruMm B CIEKTpPE  aOCOMIOTHO  YEPHOTO
tena.»Ynprpaduoneroas katactpoda». KsanroBas rumoresa u ¢opmyna [lnanka. Csszb



Mexay ¢opmynon Ilnmanka u 3akoHamu Credana-bonbimana m Buna. I'mnore3a KBaHTOB
SHEPTHH — HA4aJlo HOBOW 3pbl B pa3BuTHH Pu3nku. OnTHdeckas mupomMeTpus (Jrabopatopwusi).
dotoanekrpuueckuii 3¢ peKT u crnocods ero Hadmoaenus. Oneitel I'epua, Cronerosa, Modde.
OcHoBHbIE 3aKOHBI GoTod(hdekTa, ypaBHeHHEe DitHIITeHA. DOTOIIEMEHTHI, (POTOYMHOXKHUTEIN
U ux npuMeHeHne. O60CHOBaHME TUTIOTE3bI CBETOBBIX KBAHTOB B SIBICHUIX (HOTOd(PQEKTa, OMbIT
bore. KopoTKOBOJIHOBas rpaHuIla TOPMO3HOTO PEHTTEHOBCKOrO criekTpa. GOTOHBI, UX DHEPIHUf,
macca u umnyisc. Jpdexkr Komnrona. JlaBnenue cBera, onbiThl JlebeneBa. KopmyckymsipHo-
BOJIHOBOM JlyalIu3M CBETa, COOTHOLICHHE MEXY BOJIHOBOM U KOPILYCKYJIIPHOU KapTUHOM.

DOneMeHTHl KBaHTOBOM MexaHWkd. l'mmoreza ne bpoiuna. udpakuus 31eKTPOHOB.
Judpakuus HeTpoHOB. Mukpodactuia B JByXxuieaeBoM uHTepdepomerpe. COOTHOLICHUS
HeomnpenenéHHocTe. BonHoBas (yHKIus, €€ BeposATHOCTHAs WHTEpHpeTanus. YpaBHEHUE
[IIpénunrepa, ero npuMeHenue. [IpuHIUN COOTBETCTBHS.

Teopust aroma Bogopoaa nmo bopy. Moxens atoma Tomcona. Omneitel Pesepdopaa no
paccessHUIO ab(da yactull. SAnepHas Mozenb aToMa, €€ TPYAHOCTH. 3aKOHOMEPHOCTH B aTOMHBIX
CIEKTpax, crekrpanbHble TepMbl. [loctynarsl bopa. OnbiTr ®panka u I'epa. bopoBckast Teopust
aTomMa BOAOPOAAa M BOAOPOAONOJOOHBIX HOHOB, €€ HeAOoCTaTku. KBaHTOBbIE 4MCIA.
MHOro21eKTpOHHBIE aTOMBl M NEPUOIMYECKHN 3aKOH MenzeneeBa. XapakTepUCTHYECKUE
CIEKTPBI PEHTIC€HOBCKUX JIy4del, 3akoH Mo3iu.

CrioHTaHHOE ¥ MHAYLIMPOBAaHHOE U3JIyY€HUE aTOMOB, KBAaHTOBBIE T€HEPATOPHI (J1a3ephl),
UX HUCIOJb30BAaHUE, IEPCIEKTUBBl IMpUMeHeHHs (cemuHap). HenuneilHas onrtuka. DHeprus
MOJIEKYJI, MOJIEKYJISIpHbIE clieKTpbl. KoMOMHaLMOHHOE paccesHue CBETa.

OneMeHTs! GU3UKU aTOMHOTrO siipa. CocTaB M XapaKTEpPUCTUKH aTOMHOTO siipa. ledekr
Macchl, SHEPIUs CBA3M siipa. SnepHble cuiibl. BupTyanbHble IPOLECCHl M YAaCTHUIIbI, KaXylleecs
HapyIICHUE 3aKOHA COXPAaHEHUsS PHEPIMM B BUPTYaJIbHBIX Ipolieccax. PaguoakTUBHOCTD, 3aKOH
pamMoakTHBHOTO pacmana. Anbga-pacman, TyHHEIbHBIH dddexr. bera-pacnan, ero
pasHoBuAHOCTH. HelTpuno. BsaumoneiictBue ramma-mydeir ¢ BemectBoM. ekt
Méccbayapa. Snmepuble peakiuu. JleneHue sjgep, IemMHAs peaknus. SaepHbIE PEaKTOPHI.
[Tpobnema HMCTOUYHUKOB SHEPruu. TepMoOsiiepHblE pPEaKLUU. YIPaBIsEMbI TepMOsIepHbIN
CUHTE3, pa3pab0TKa METOJIOB €r0 OCYILECTBICHUS. DJIEMEHTAPHbIE YACTHIIBL.

4.3. Pasznennl TuCHUILINHBI M BUA 3aHATHH
No HaumenoBanue pazzienoB yueOHOH Jlexkumu | [paxr. Jlabopu. | CPC Kontpons | Beero
ILII. JTCIIATUTHHBI 3aHATUS | 3aHATHUS
1 ®u3nuecKue OCHOBbI MEXaHUKH. 34 17 17 40 108
MonexynsipHas puznuka u
TEPMOJMHAMHKA
2 DNEKTPUYECTBO U MAarHETU3M 32 16 16 8 72
3 Ontuka u aToMHas (pU3MKa 17 17 17 12 9 72
Bcero 83 50 50 60 9 252
5. Matpuna ¢popMupoBaHuss KOMIIETEHUIMH 110 JUCHUIJINHE

O6menpodeccuonaabHbIE OO0111ee KOJIMYECTBO

No m.11. Pasjiesbl, TeMbl HCITATLTHHBL KOMIIETCHIINU KOMIIETEHIINHI
OIIK-1
1 dusznueckre OCHOBBI MEXAHUKH. + 1

MornexymsipHas pu3nka u
TEpMOJIUHAMUKA




2 DNEeKTPUYECTBO M MAarHETH3M. + 1

3 Ontuka u atoMHas (pU3MKa + 1

6. OOpa3oBaTe/ibHbIE TEXHOJIOTUN

O0beM aynIUTOpPHBIX 3aHATUH Bcero - 183 wacoB, B T.4. JIGKIMH 85 4YaCOB,
naboparopubie padoTel 50 yac, mpakTudeckue 3anstus S0 gac.

22 % (40 uvacoB) — 3aHATHS B HHTEPAKTHBHBIX (opmMax OT oO0beMa ayJUuTOPHBIX
3aHATUM.

Tabmuua 1 - MHTEepakTHBHBIE 00pa3oBaTEeNbHBIC TEXHOJIOTUH, HCIIOJIB3YEMbIE B ayIUTOPHBIX
3aHATUAX

Cemectp | Bup3zansrus (JI, | Mcnonb3yemble MHTEpakTUBHBIE 0Opa3oBatenbhbie | Koi-Bo

JI3, 113) TEXHOJIOTHH U TeMa 3aHATHUS 94acoB
1 JI [IpobGnemuas nexuus mo TeMe «MexaHuka 2
BpaIaTeILHOTO JIBIKEHHUSI.
1 J [IpoOnemHuas gexuust mo TeMe «IIEMEHTHI 2
MEXaHUKH JKUKOCTEI.
1 I13 TectoBas mpoBepka 3HaHUM 110 TeMe «MexaHuka 2
MaTepUAITLHOU TOYKUY.
1 I13 TecroBas mpoBepka 3HaHUi 110 TeMe «MexaHuka 2
BpaIaTeILHOTO JBIKEHHSI.
1 J3 Buprtyanbpnas nabopatopHas paborta o teme 2
«JIBM>KEHUE B TTOJIE CHJIBI TSDKECTH
1 J3 Buprtyanbpnas nabopatopHas paborta o treme 2
«3aKOH COXpaHEHHUs YHEPTUU H UMITYIIbCa»
1 I3 Bupryansnas nabopatopHas paboTa 1o Teme 2
«JIBM)KEHHE )KUJIKOCTH U Ta3ay
1 I3 Buptyansnas nabopatopHas paboTa 1o Teme 2
«Cratuka»
2 JI [IpoGnemHuas nexius mo Teme « 3akoH MakcBeria 2

AJIA pacpeacICHUA MOJICKYIT IO CKOPOCTAM U
OHCPIUAM TCIUIOBOT'O ABUIKCHUS

2 JI [TpoGyiemMHast TeKIust o TemMe «PeanbHbBIN Ta3y. 2
2 J [Ipobnemuas nekuus no teme «Bropoe Havasno 2
TEPMOJIMHAMHKH. DHTPOIIHSL. »
2 I13 TecroBas mpoBepKa 3HaHUI 1O TeMe 2
«MonekymnsipHas pU3UKay.
2 I13 TecroBas npoBepka 3HaHui 110 TeMe «OCHOBBI 2
TEPMOJIMHAMUKI
2 JI3 BupryanpHas maboparopHas pabora mo teme 2
«Tennora. Buytpennss sueprus. Pabora.»
2 JI3 BupryanpHas maboparopHas pabora mo teme 2
«TennoBoil ABUTATEND)
2 JI3 BupryansHas maboparopHas padbora mo teme 2

«Mcnapenune. Konnencauus. PeanbHblii rasy

3 JI [Tpo6nemuas nexnus no teme «lIpumenenue 2




HUHTEpPHET-PECypcaMu

TeopeMsbl ['aycca Kk pacueTy HEKOTOPBIX
AIIEKTPOCTATUYECKUX TOJIEH B BAKYyME
3 JI [TpobGnemHas gekuus Mo TeMe « AJIEKTPOMarHuTHAs 2
WHTYKIUS.
3 113 TecToBas mpoBepKa 3HaHUM 110 TEME 2
«DJIEKTPUYECTBO»
3 113 TecroBasi mpoBepKa 3HaHMI 10 TeMe «MarHeTu3m» 2
3 JI [TpoGiemHas nexius o Teme «PagnoakTHBHOCTEY. 2
3 JI Jleknuga-pu3yanuzanus no TemMe «Y CTporucTBO U 2
IIPUHLMI pabOTHI J1a3epar.
2 3 Bupryansnas nabopatopHas pabora o treme 2
«Doroaddext. Ibdext Komrronay.
3 3 Bupryanpnas nabopatopHas paboTta 1o Teme 2
«M3nyyenue atoma BOAOPOIA».
3 J3 Bupryanpnas nabopaTopHas pabora 1o Teme 2
«PannoakTUBHBIN pacnany.
Hroro: 40
7. YueOHO-MeTOAMYECKOE  oO0ecle4YeHHe  CaMOCTOATEJNbHOH  PadoThI
CTYACHTOB. OlleHO‘lele cpeacrea OJIAA TEKYHIECIo KOHTPOJIA
yYcnneBaeMocCTu, IIpOMe)KyTO‘IHOﬁ arTrecraigmm 1o uarToramMm OCBOCHUA
JTUCIHHUILIHHBI
7.1. Buabl camMocTosiTeIbHOM PadoOThI, MOPSAOK HMX BBINOJHEHHSI H
KOHTPOJISA
e Paznen (rema) Buanr CPC Mopsaok BbinosHenus CPC Meron konrpos
n/n JAUCHUITJINHBbI
1 duznueckue TloaroroBka k JIP, PaGora c JIGKITMOHHBIM | OTYeT o JIP,
OCHOBBI paboTa Hax MaTEpUaIoM, OCHOBHOM U | TECTUPOBAHUE, peuieHue
MEXaHHKHU. WHIUBUAYAJIbHBIM HOHOHHHTGHBHOﬁ nI/ITepaTypoﬁ, 3aaa4 WHIUBUAYAJIBHOT'O
MonekynspHas 3aJlaHUEM, TIOJITOTOBKA | THTEPHET-pECypcami, 3aaHus, OOCYXJICHHE TeM
¢dbuzuka u pedepatos. MOAroTOBKa oT4eTa 1no JIP pedepaTos.
TCPMOJMHAMHUKA
2 OnextpuuectBo u | [loaroroska k JIP, Pa6ora ¢ JIEKIMOHHBIM | OTyer o JIP,
MAarHe€Tusm pa60Ta Hazx MaTepuaioMm, OCHOBHOM H | TCCTUPOBAHHE, peuIcHuc
WHAWBUAYAaJIbHBIM HOHOHHHTCHLHOﬁ HHTepaTypOﬁ, 3aaad WHAWBUAYAJIbHOTO
3alaHUEM, HUHTCPHET-pECypCaMu, 3aJlaHusd, O6CY)K,H€HI/I€ TEM
MOATOTOBKA MOAroToBKa oTyera no JIP pedepaTos.
pedepaToB.
3 Onruka u ITonroroBka k JIP, Pabora [¢ JIEKIUOHHBIM | OTueT o JIP,
aTOMHas (bI/I3I/IKa pa60Ta HaxQ Marepuaiom, OCHOBHOU n | TCCTUPOBAHUE, peUICHUC
WHIUBUAYAJIbHBIM HOHOHHHTGHBHOﬁ nI/ITepaTypoﬁ, 3aaa4 WHIUBUAYAJIBHOT'O
3aJaHUuCM, HHTEPHET-pECYypCaMu, 3aJlaHu4, o6cy>1<,ueHHe TEM
MOJTrOTOBKA MoAroToBKa oryera no JIP pedeparos.
pedepatos.
5 Hrorosslii IMoxroToBka k 3agery | Pabora c JIEKLIHOHHBIM
KOHTPOJIb " DK3aMCHY Marepuaiom, OCHOBHOM u | 3auer
JIOTIOJTHUTENNBHON JNUTEpaTypoH, | Dk3aMeH




7.2. KoHTposbHBIE BONIPOCHI AJIs1 CAMONIPOBEPKH

Pa3nen (Tema)
JAMCIUTINHBI

KoHTposibHbIe BONIPOCHI 1JIsl CAMOINIPOBEPKH

®duznyeckue
OCHOBBI
MEXaHUKH.
MonexyisapHas
busuka u
TEPMOJAMHAMUKA

1. Kunemarunyeckue ypaBHEHMs, IEpEMEILEHUE, CKOPOCTb, YCKOPEHHE.
CKOpoCTbh U YCKOPEHME ITPU PABHOIIEPEMEHHOM JIBUKECHUM.

2. Tloxoli wm paBHOMEpHOE TPSIMOJMHEHHOE JABWXKeHWe. [IpuHIMn
OTHOCUTEIIbHOCTH, MOCTOSIHCTBO CKOPOCTH CBETa (IOCTYJIaThl DUHILITEHHA).
3. 3akonbl guHamuku (HbproToHa) pans MarepuanabHOM TOUKM, MX
B3aUMOCBA3b. VHepuuanbHble M HEMHEpLHAJIbHbIE cucTeMBl oTcuera. Cuna
U Macca.

4. VYpaBHEHHE [BWKEHUS MaTepHabHOM TOUKM M IPUMEPHI pPELIEHUS.
HMmyiibe Tella ¥ UMITYJIbC CHJIBL, CBS3b MEXKIY HUMMU.

5. 3aKOH COXpaHEHHUs MMILYJbCca B MEXaHMYECKHUX CHUCTEMax U
Ouosiornyeckux oObekrax. OOmMe MOHATUS CHIBI Kak CKOPOCTH
n3MeHeHus uMmiyiabca. Cuibl B MpUpojAe (CUila TAKECTH, CUiIa TPEHMS,
YIpYyrHe CUJIbl, CUJIbI TPEHUS U JP.).

6. 3HaueHWe CcWJI JEHCTBYIOIMIMX B TPHUPOAC Ul JKU3HEACSITEIBHOCTU
OMOJIOTHYECKUX OOBEKTOB W HUX IPaKTHYECKOE HCIOJIb30BaHUE B
arpoTexHUKe (CyIIMIbHbIE, 36pHOOYUCTUTEIbHBIE, 3€PHOPA3ACITUTEIbHbIE U
JIp. MAIIMHBI).

7. Mexanuueckass paboTa W  MOUIHOCTb. OHEpPrusi Kak oO1as
KOJIMYECTBEHHAsi Mepa pa3iMyHbIX (OpM JBMXKEHUS MaTepud U BHJIOB
B3aUMOJICHCTBUS.

8. Kunernueckas v moTeHIMAIbHAs SHEPTHSL.

9. 3akoH COXpaHEHHS U NMPEBPAIICHUS YJHEPTUU B MEXaHUKE.
KunemaTnka u JMHaAMHKa TBEPAOIo Tea.

10. Ilonsitme  TBepmoro Tema. KuHematmka W 3aKOHBl JMHAMUKH
BpalllaTeIbHOrO JBMKEHUS. MOMEHT CHJl, MOMEHT HHEpPLUH, MOMEHT
HMITyJIbCa U UMIYJIbC MOMEHTAa CWIbl. YPaBHEHHUE JIBH)KECHUSA
Bpamaomuxcss Teia. MOMEHThl HMHEepLUUU HEKOTOpbIX Ted. Teopema
[reiinepa. 3akoHBI M3MEHEHMsSI M COXpPAaHEHMs MOMEHTa HMIIYJIbCa H
SHEPrUM ¢ yuyeToM BpauleHus. [I[pumMeHeHre OCHOBHBIX 3aKOHOB U MTOHSITHH
MEXAHHMKH B CEJIbCKOXO3SIICTBEHHON TEXHUKE.

Mexanuyeckue Koje0aHUS U BOJIHBDI.

11. O6mme cBegenus o KosebaHusx. KuHemaTnka U JWHAMHKa
rapMOHHYECKOro KosiebaTenpHOro JBWKeHus. KBasuynpyrue cuiibl.
@u3nyeckuii, MaTEeMaTHUYECKUH W TIPYKUHHBIM MasTHUKUA. OHEPrus
rapMOHMYECKUX KojeOaHuid. CBOOOJHBIE M BBIHYKJEHHBIE KOJI€OaHUS.
Mexannueckuii pe3oHaHc. Pe3oHaHc M aBTOKOJEOAaHUS B KHUBBIX
opranusmax u TexHuke. CioxxeHue KoieOaHui.

12. BonHoBoi#1 nporiecc. Tumbl BoJIH. YpaBHEHHE BOJIHBI, BOJTHOBOU (QpPOHT,
uHTepQepeHus BoJiH, npuHIun [ rolireHca-dpenens.

DJIeMEeHTBhI MEXaHHKH H CIUIOIIHBIX CPes.

13. O6mume cBoWCTBAa JKHIKOCTEH W Tra3oB. YpaBHEHHE pPaBHOBECHS U
JBUKEHUSI )KUJKOCTH.

14. Ypasuenue bepnymm? Koaddunnent Bszkoctu?

15. ®opmyna Ilyazeitna? @opmyna Ctokca?

16. Cxopocth Tena BeIpaxaercs ¢opmynoii vV =2.9+0.2t  Hajitu




nepemMenieHue tena yepes 20c mocie Hayana ABUKECHHUS.

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

18. llapuk wmaccoit 300 r ymapuiacs O CTEHKY M OTCKOYMJI OT Hee.
Onpenenuts UMIYJbC, MOTYYEHHBIN CTEHKOW, €CIU B MOCIEIHUII MOMEHT
nepes yaapoM MapuK uMed cKopocTh 10 M/c, HampaBIeHHYIO MOJA YIIIOM
300 x MOBEPXHOCTHU CTEHBI. Y 1ap aOCOIIOTHO YIIPYTUH.

19. Teno maccoii 2 Kr ynajuo ¢ BBICOTHI 8 M U YIIyOHIIOCh B CHeT Ha 1,5 M.
OnpenenuTts CpeIHIO CUITy COMPOTHUBIICHUS CHETa.

20. Moot Maccoii 5 Kr yaapser Mo HeOONbIIOMY KYCKY IKele3a,
JieKaleMy Ha HakoBaibHe. Macca HakoBaibHM 100 kr. Maccoil kycka
xeneza npeneOpeub. Ynap Heynpyruid. Onpenenuts KIIJ[ ynapa monora
MIPH JIaHHBIX YCIOBUSIX.

21. Ha uunuuap, KOTOPBIH MOKET BpalaThCsi OKOJIO TOPU30HTAIBHON OCH,
HaAMOTaHa HUTh, K KOHIy KOTOpOM WpHBsi3aH Tpy3uKk. JIBurasce
PaBHOYCKOPEHHO, Tpy3HK 3a 3 ¢ onmyctuics Ha 1,5 M. Onpenenurts yriioBoe
YCKOpEHHUE UIUHIPA, €CIIU €r0 paanyc paBeH 4 cM.

X = 2sin[£t + o.sﬂj

22. MajneHbpKoe TeJIO COBEpIIaeT KojeOaHus 4 . Haiitn
aMIUTUTYy, [epuoj, HavdalubHylo ¢a3dy KonebaHMi, a  TaKkxke
MaKCHMaJIbHYIO CKOPOCTb U YCKOpPEHHE Teja (X J1aHO B CM, t B).

[1nockas BoaHA pacnpocTpaHseTcs BAOJIb MPSIMOM co ckopocThio 20 M/c.
JIBe TOUKM, HAXOASIIUECS Ha 3TOU MPsAMON Ha paccTosiHUM 12 M U 15 M oT

HCTOYHMKA KoleOaHuii, KoaebroTes ¢ pasHocThio das 0,75 7 . Haiitn
JUIMHY BOJIHBI, HAMKCATh YPaBHEHUE BOJIHBI U HAWTHU CMEIIEHUE YKa3aHHBIX
TOYEK B MOMEHT BpEMEHH, paBHbIH 1,2 ¢, ecnu ammuiutyaa koyebanwii 0,1
M.

Mouaexyasipao — Kunernueckas Teopus.

1. WneanbHblil ra3? OMnupruueckue 3aKOHbI H1€aTbHOI0 ra3a?

2. Kak 3anmceiBaeTcsi ypaBHEHHE COCTOSTHHSITa3a?

3. OcHOBHOE ypaBHEHUE KMHETUYECKOW TEOpUHU ra3oB (A JaBICHUS, IS
temneparypbl). CpenHssi KHHETHYEeCcKass SHEPIrus MOCTYNaTeIbHOro
JBUKEHUS MOJIEKYII

4. Taz B mose TaAroteHus, Oapomerpuueckas Qopmyma. ArTmocdepa
IJIaHeT. 3aKOH pacrpezesieHus bonbliMana, ero yHUBEpCalbHbBIN XapakTep.
5. Ymnpyroe U  HEynpyroe CTOJIKHOBEHHE  4YacTHUll  (MOJIEKYH).
D¢ dextuBHOE ceyenue. CpeHee YNCIIO CTOJIKHOBEHUH M CpeAHssl JJIMHA
cB0OOOTHOTO TIpoOera moJiekyd. [IpakTuyeckoe MOHITHE BaKyyMa.

6. duddysua? TennonpoBogHOCTH? BHYTpEHHEE TpeHUE?

7. OOmHOCTH  MOJEKYIIPHO-KMHETUUYECKOTO  MEXaHW3Ma  SIBJICHUH
nepeHoca, k03¢ UIMEHTH EPEHOCa, 3aBUCUMOCTb UX OT TEMIIepaTyphl

8. Ocmoc, OCMOTHYECKOE JaBJIEHHE W €r0 POJIb B JKU3HEICSTEIbHOCTU
pacTeHui. ATpOHOMHYECKUE MPUEMBl PEryJIUpPOBaHUSI BOJHOIO PEKHUMA B
nouse (ImpukaTka, 00pOHOBaHUE).

9. Tennonepenaua. [ToHsTHE HaNPaBIEHHBIX MPOLIECCOB.

PeasibHble ra3ml.

10. OTkyIOHEHHE CBOWMCTB Ta30B OT WUACATBHOCTH. MEXMOIEKYISIpHOE
B3aUMOJICIICTBUE, OHHEPrusl B3aUMOJIECHUCTBUS MOJEKYJ, KPUTHUUYECKOE
COCTOSIHUE BEILIECTBA.




Kuakoe cocrosinme.

11. MaiiTe XapaKTEpUCTUKY JKHUIKOTO COCTOSIHUSA, CTPYKTypa >XHUJIKOCTH,
OmkHUM nopaaok. [ToBepXxHOCTHOE HATSKEHUE.

12. Ucniapenue, KumsyeHue OKUAKOCTeH. TepMmoperymsauus  >KUBBIX
OpraHu3MoB. BiusHHE IOBEpXHOCTHBIX M KalWUISIPHBIX SIBICHUM Ha
CTPYKTYpy MO4YB, MX pOJb B IpoLEccax >XU3HEICATEIbHOCTH YEJIOBEKa,
KHUBOTHBIX U PACTCHUH.

Kpucraniudeckoe cocrossnue.

13. Kpucraimnyeckue u aMopgHbIe Tella, UX OTIHInue?

14. lepextsl B KpucTauiax. TeMiIoBOe pacHIMpEeHUE TBEPIBIX TEIL
TennoeMkocTh TBEpAbIX Ten, 3aK0H [rosonra u Iltu. IlnaBnenne TBepapix
TeNl.

15. MexaHnuueckue CBOWCTBA TBEPIABIX TeJd, YIPYrHe M IUIACTHYECKUE
nedopmarnuu, 3akoH ['yka

OCHOBBI TEPMOJAMHAMMKH.

16. Kak ¢opmynupyeTcst IepBbIii 3aKOH TEPMOJIUHAMUKH

17. Yemy paBHa BHYTPEHHSS SHEPrus UealIbHOIO ra3a’?

18. Yemy paBHa paboTa WeadbHOTO Ta3a B PA3IMYHBIX H30Iporeccax?

19. O6patumeie u HeoOpaTtumble Tporecchl? CaMOPEryisinus U YCIOBHS
CYIIECTBOBAHMS KHUBBIX OPIaHU3MOB

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

21. IIpeoOpa3oBaHue PHEPTUU U POJIb (HPUZUKO-XUMHUECKUX IPOLECCOB B
Ounojornuyecknux oObekTax. Bompockl OHO’HEpPreTuKH, OHOMEXaHUKH,
OMOaKyCTUKU ¥ OMOHUKH JIJIsl arPOMHKECHEPHH.

22. Ilox KakUM JaBJICHMEM HaXOAUTCS B OaJlJIOHE BOJOPOJ, €CJIU €MKOCTh
6ayoHa 10 TUTpOB, a KUHETUYECKAs SHEPTHUs TOCTYNATENbHOTO ABMKEHUS
BCEX MOJIEKYJI Bogopoaa paBHa 7,5-10 [Ix?

23. TommuHa aepeBsHHON creHbl paBHa 12 cm. Kakoii momkHa OBITH
TOJIIMHA KUPIUYHOM CTEHbl, YTOOBl OHa oO0OJagaga TakoH ke
TEIJIONPOBOAHOCTHIO, KaK u JepeBsIHHAS? Koadppunuent
TerIonpoBoaAHocTU AepeBa paseH 0,17 Br/m-K, a kupnnya 0,69 Br/m-K.
24. OguH KUJIOMOIL Tasza m3obapudecku HarpeBaercs oT 200C mo 600C,
pu 3ToM ra3 noryomaer 1,2-107 [ terna. OnpeaenanTs YUcio CTeNeHel
cBO0OO/BI MOJIEKYJ Ta3a, MpHUpalleHle BHYTPEHHEH 3Hepruu rasza, paboTy
rasa.

25. TemoBast wmamwHa pabotaer mo 1wkiIy Kapro. Temmeparypa
HarpeBarenss  3270C. Ompenenuts KIIJI 1mukna wu temmeparypy
XOJIONMJIbHUKA TEIUIOBOM MalIMHbI, eciu 3a cyeT 2 KJDK Temnorsl,
MIOJTyYeHHOH OT HarpeBaTes, MalinHa coBepiiaet padory 400 [Ix.

26. Apron maccoit 4 T 3aanMaeT ooseM 0,1 1M3 o1 TaBIeHUEM 2,5
MIIa. Halitu TeMIiepaTypy rasa, CuuTas €ro U1e€ajbHbIM.

K cranbHOl IpoBOJIOKE ATMHON 2 M U painycoM 3 MM IOJIBELIEH I'PY3 B
200 kr. Yemy paBHa paboTa pacTsHKeHUs! TPOBOJIOKU?

DJIEKTPUYECTBO U
MarHeTU3M.

DJiIeKTpuYecKoe moJjie HelmoABHKHbBIX 3apsi10B.

1. O yem rosoput 3akoH KyroHa, rpaHuIlbl €10 TIPUMEHUMOCTH.

2. Yro Ha3pIBaeTCs HANPSHKEHHOCTHIO M MMOTEHITHAIOM
ANEKTPOCTATUYECKOTO MOJIsl. CBSA3b MEXAY HUMH.

3. DNeKTpOeMKOCTb, KOHAEHCATOPHI. DHEPTHs JIEKTPOCTATHIECKOTO
nosis. [lose B cpene, nuaiiekTprudeckasl NPOHUIIAEMOCTb.




DIIEKTpOCTaTUYECKAas 3alIUTa.
Housipuzanust IMIITEKTPUKOB.
4. TIpoBOAHMKHU U TUAJIEKTPUKH. JIUIIOJIb B 3JIEKTPUUECKOM MoJie. Busl
nosigpuzanuu. [lonasprusyeMocTb aTOMOB U MOJIEKYJI. DJIEKTPUUECKOE 10JIe
B AMJIEKTpUKeE. [I3nekTpuieckas IpOHUIIAeMOCTh, €€ 3aBUCUMOCTb OT
TEMIEPATYypPHI.
ITocTOAHHBIH JIeKTPUYECKHUI TOK.
5. YcnoBus CylIeCTBOBAHUS U XapaKTEPUCTUKH ITOCTOSHHOIO TOKa.
6. buosnextpuyeckuil noreHMan U 6MOTOKU. TOK MPOBOAMMOCTH.
7. ®opmynupoBka 3akoHa OMma /11 3aMKHYTOU LIEIH, €€ OJAHOPOJHOTO U
HEOJHOPOJHOI'0 Y4aCTKOB.
8. TepMoMmeTpbl CONPOTUBICHHS U dIIEKTPUYECKHE TeH30MeTphl. Hu3ko- u
BBICOKOTEMIIEPATYpHAsl CBEPXIPOBOIUMOCTb.
9. DrexTpuyeckue Mpouecchl B ONOIOTHYECKUX 0OBEKTaX.
10. DneKTpoNpOBOANMOCTE PACTUTENbHBIX U JKUBBIX OPTaHU3MOB, €€
IIPUPOJA U METOJIbI PETUCTPALIUH.
MarnuuTHoe 1moJie. JJIeKTPOMarHUTHAsA MHAYKIUA.
11. Maruutnoe niosie 3emun. [Ipupoa MarHuTHOTO TOJIS.
12. BexTop MarHUTHOM MHAYKIMH. MarHuTHBIN oToK. 3akoH bro-Casapa-
Jlannaca ¥ mpuUMepsl pacyeTa MarHUTHOTO MOJISl MPOCTEHIINX KOHTYPOB C
TOKOM.
13. MarnutHoe nosne nBuxyIierocs 3apsaa. Cuna AMiepa u cuia
Jlopenua. BzaumoeiicTBre napajieabHbIX TOKOB. MarHUTHBIE CBOMCTBA
BEILIECTBA.
14. SIBnenue MEKTPOMArHUTHON UHIYKITUU. DJIEKTPOIBIDKYIIAS CHUIa
UHAYKIIH.
15. Tlpoucxoxaenne OMOTOKOB. DIEKTPOMArHUTHBIC TTOJIST dKUBBIX
OpPraHUu3MOB. DKCIIEPUMEHTAJIbHBIE TIPOSIBICHUS 3IEKTPOIMHAMUYECKUX
SIBJIGHUH, 3JIEKTPOMarHUTHBIE CENapaTopbl B arpOUHKEHEPUH.
DVIEKTPUYECKHI TOK B ra3ax 1 pacTBOPax 3J1eKTPOJIUTOB.
16. DnexTpudeckuii TOK B raze. [Iporecchl MOHU3AIUU ¥ PEKOMOMHAIINH.
DJEeKTPONPOBOAHOCTh CIA00MOHN3UPOBAaHHBIX ra30B. IloHsATHE 0 MIa3me.
17. DnexTpuyeckuii TOK B JKUJIKOCTH. DJIEKTPOJIN3. XUMUUYECKHE
UCTOYHUKHU ToKa. [IpuHimn neiictBus akkymyisaropa. dusndeckoe
JeCTBHE IEKTPUUYECKOTO TOKA.
18. DeKTpOIPOBOIHOCTH METAIIIOB U MOJTYIPOBOJHUKOB.
19. TIpoBOIHHKH, TTOTYITPOBOIHUKN H U30JIATOPHL. 3arlOTHEHUE
sHepreruueckux yposHei. [Ipunnun ITaynm.
20. CobcTBeHHast U IPUMECHAST TPOBOTUMOCTb ITOIYTIPOBOTHUKOB.
®doroconporusieHue. TemoBu30psl.
KoHTakTHBIE U TepMO3JIeKTPHUYECKHE SIBJICHHUS.
21. TepMO3JEKTPOHHAs SIMUCCHSL. DIEKTPOHHBIE JaMIibl. JlaMroBble
BBIIPSIMUTEIN U YCUJIUTENN IEPEMEHHOT0 TOKA.
22. DneKTpOHHO-TTy4YeBast TpyOKa U ee MpUMEHEHHE B COBPEMEHHOM
TEXHHKE.
23. KoHTakTHas pa3HOCTh MOTEHIMATIOB. TepMoaIeKTpuUecKHe SBICHHUS.
Tepmonapa u TepMo3IeMEHT. Y CTPONCTBO U IPUHLIUIT PabOTHI p-N-
nepexoza. [loaynpoBogHIKOBBIE TPHOOPHI U UX HCIIOJIB30BAHKE B
arpoTEXHUYECKHUX UCCIIEOBAHUSIX.

DJIEeKTPOMarHiuTHbIC KoJieOaHUsI U BOJIHBI..




24. TIpoteccol mepenadn MEKTPOMArHUTHBIMU BOJTHAMHU B OMOO0BEKTAX U
WX PUMEHEHNE B aBTOMATHU3UPOBAHHBIX TEXHOJIOTHSI POU3BOJICTBA,
nepepaboTKU U XpaHEHHsI CeTbCKOX03SICTBEHHOM MPOTyKIUH.

25. ®uznveckoe U OMOIIOTUYECKOE IEHCTBUE ONTHYECKUX U3ITyYeHUN Ha
pPaCTUTENIBHBIN U KUBOTHBIA MUP.

«JIeKTPUYECTBO U MATHETU3M»

26. D]JIC b6arapeu 12 B. Haubonpmras cuna Toka 5 A. Kakast HanbGosbImas
MOIIIHOCTb MOXET BBICIUTHCS Ha MOAKIIOYEHHOM K 0aTapee pe3sucTope ¢
MIEPEeMEHHBIM CONPOTUBIeHHEM Jlamnouka u peocTar, CoeTuHEHHbIE
IIOCJIEZI0BATEIbHO, IPUCOEINHEHBI K HICTOYHUKY ToKa. HampspkeHue Ha
s3axkuMax jJamnouku 40 B. ConpoTtusnenue peocrara 10 Om. Buemnsis
1ens norpeduser momHocTh 120 Bt. Onpenenuts cuimy TOKa B LETIH.

27. ]lpa mapajuienbHbIX O€CKOHEYHO JUIMHHBIX MTPOBOAA, IO KOTOPHIM TEKYT
B OJIHOM HampasjeHuH Toku 60 A, pacrnosoxeHsl Ha paccTosHui 10 cm
Opyr oT apyra. OnpeneiauTb UHIYKIMIO MarHUTHOTO TOJISI B TOUKE,
OTCTOSAILEH OT OJJHOTO IIPOBOJHUKA HA PACCTOSIHUMU 5 CM U OT APYyroro - Ha
paccrosiHuu 12 cm.

28. Tlpu »1eKTposIM3e pacTBOpa CEPHON KHCIOTHI pACXOAYETCsl MOITHOCTh P
=37 Br. Onpeneuth COMPOTHBIICHUE JIEKTPOIIUTA, eCiin 3a Bpems t = 50
MUH Bbiessiercs m = 0,3 T Bogopo/a.

29. A30T HOHU3UPYETCS PEHTTCHOBCKUMH JTydamu, OmpeneanTh
MIPOBOJAMMOCTH a30Ta, €CJIM B KAKJOM KyOMUYEeCKOM CaHTUMETpE Ta3a
naxoxutest 10° nap noHoB. [10ABIKHOCTD IOJIOKHTEIBHBIX HOHOB PaBHA
1,27 , a orpuniatenbubix 1,81 cm ’/B c.

30. Uemy paBHO OTHOIICHHE YKCIIa CBOOOIHBIX AJICKTPOHOB B CAMHMIIC
o0beMa y BUCMYTa U CypbMBI, €CIIM IPU HArpEeBaHUU OJTHOTO U3 CIIaeB Ha
100 K Bo3nukaer tepmo-O/IC 0,011 B?

31. Cuna Toka B IIeMH, COCTOSIICH U3 TePMOIIaphl U TaJbBaHOMETPA
conporusierreM 80 OM paBHa 2 MKA npu pasHoctr craes 350 K.
Ornpenenuts CONPOTUBIEHUE TEPMONIApPhI, €CIIH €€ nocTosiHHas 47,9
MkB/K.

32. B nenp nepemMeHHOro Toka HanpsbxeHuem 220 B u wactoroit 50 't
BKJTFOUEHBI MTOCIIEI0BATENbHO EMKOCTD 35,4 MK(}, aKTUBHOE
conpotusiienue 100 OM n unnyktusHocts 0,7 I'n. Haiitu cuimy Toka u
MaJieHre HaMPsKEHUsI Ha EMKOCTH, OMHUYECKOM COTIPOTUBJICHUH U
WHIYKTUBHOCTH.

Onruka

BoJsHoBasi u reoMeTprUecKas ONTHKA.

1. KopnyckynspHas 1 BOJTHOBasi TEOPUHU CBETA.

2. DneKTpoMarHUTHas Teopus cBera. [[oHATHE 0 KBAHTOBOW TEOPUHU
CBeETa.

3. Kak popmynupyroTcst ¥ 3aUCHIBAIOTCS 3aKOHBI OTPAYKEHHS U
IIPEIOMJIEHUS CBETA, II0JIHOE BHYTPEHHEE OTPAKECHHE.

4. TlpuGopsl reoMeTpUUECKON ONTUKH (JIMH3BL, JIYIIbL, 3€pKaa,
MHUKPOCKOII U T.J.)

5. ®otomerpus. Cuia cBeTa, CBETOBOM MMOTOK, OCBEIIEHHOCTb.
[Tornomenue cBeta. [ToHaTHE O GU3NOTOTHUECKOM JCHCTBUU CBETA.
6. WnTepdepeHius cBera, YCIOBHS MOSIBICHUS CTATHUECKON
uHTep(hepeHIMOHHON KapTUHBIL. [IpocBeTIeHne ONTHKH.
NnuTepdepomeTpsl, UX UCIIOJIb30BAHUE.

7. Judpakuus, mudpakuus ot men, rudpaxkironHas pemerka. [lonstue
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o rojorpaduu. PentreHoBckas nudpakius, peHTTeHOCTPYKTYPHBIH aHAIH3
U ero MpuMeHeHHne K ononornyeckuM o0bekTaM. IIpocTpancTBeHHAs
crpykrypa JIHK u PHK. Pa3spemaromias criocoOHOCTb ONTHYECKUX
pubOpOB.

8. EctecTBeHHbIl U ONApU30BaHHBIN cBeT. [lonspu3anus cBera npu
OTpaXeHUHU U IpenomiieHuH. 3akoHsl Maitoca u bprocrepa.

9. JIBoitHoe myuenpenomiieHrue B kpuctamiax. [lomspouasr. OnTudeckas
aKTUBHOCTH, CAXapOMETPHsl, UCIIOIH30BAHUE SIBICHUS BPAIICHUS
IJIOCKOCTH MOJISIPU3ALMU B MOJIEKYIISIPHOM OMOJIOTHU.

10. Mucnepcus ceera. CiocoObl HaOMIOIEHUS TUCTIepCHH cBeTa. Teopus
nucrnepcuu cBeta. HopManbHas 1 aHoMallbHAs JUCTIEPCUH.

11. Ilornomenue cera, 3akoH byrepa. CrieKTpbl OTIIOIIEHUS

12. Paccesnue cBera. Paccesnue cBeta B atmocdepe. buodpusndeckue
SIBIICHHSI IIPH B3aUMOJICHCTBHHU CBETA C BEIIECTBOM.

13. YUto Ha3wIBalOT aOCOIIOTHO YEPHBIM TeJI0oM. 3akoHbI Kupxroda,
Credana-bonsiimana, Buna.

14. KBaHTHI (()OTOHBI) M UX XapaKTECPUCTUKH. | eTMO3HEpreTHKA.
[Ipumenenue conneynoro uznyyenus B AIIK.

15. B yem 3aKITI049aroTCsl BHEIIHUMA, BHYTPECHHUH POTOIPPEKTHI.

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

17. Yro Bam m3BectHO 00 ncnons3zoBannu CBY-, UK- u Y ®-uznyuenwuii B
texHoxorusx AIIK mis mepepaboTku u XpaHeHUs TUIIEBON TPOAYKIIHH.
18. Ha y3kyro mienp naaeT HOpMaJIbHO MOHOXPOMATHUYECKUI CBET. YTOII
OTKJIOHEHHS JTy4el, COOTBETCTBYIOUINX BTOPOI CBETIION MU(paKIMOHHON
nosioce, @= 1°. CkoJIbKUM JUIMHAM BOJIH [1AJIal0IIEr0 CBETa paBHA IIMpPUHA
meu?

19. Iudpakmmonnas pemeTrka coaepkuT 100 mTpuxoB Ha MM JITTHHBL.
OnpenenuTs JUIMHY BOJHBI MOHOXPOMATUYECKOTO CBETA, MMaJal0IIero Ha
pelIeTKY HOPMaJIbHO, €CIIU YIoJl MEKIY JIBYMsSI MaKCUMyMaMHU [IEPBOTO
nopsiaka 8°. Onpenenuts 00Iee YUCIIO INIABHBIX MAKCUMYMOB B

TG PaKIMOHHON KapTHHE.

20. ITox kakuM YIJIOM JIOJKEH MajaTh My4OK CBETa U3 BO3/yXa Ha
MOBEPXHOCTD )KHUIKOCTH, YTOOBI IIPH OTPAKEHHUHU OT JTHA CTEKIJITHHOTO
cocyaa nl = 1,5, HanonHeHHOTO BO10# N = 1,33, cBET OBLI MOTHOCTHIO
MOJIIPU30BaH?

21. CKOJBKO SHEPrUU U3JTy4aeTcsi B IPOCTPaHCTBO 3a 10 yacoB ¢ riomaau
naxotHoi 3emiu I ra, umetromeit remneparypy 27°C? Cuutarh No4By
YEepHBIM TEJIOM.

22. ®otoH ¢ aueprueii 0,8* 10 ik 6b11 paccesin ripu 3¢ dexte Komnrona
Ha cBOOOAHOM 3j1eKTpoHe Ha yroi 180° . OnpenenauTs KUHETUYECKYIO
SHEPTHIO AIEKTPOHA OT/IAUH.

23. KBantsl cBeta ¢ sHeprueit 7,8%10-19 Jx BbIpbIBAOT (POTORIEKTPOHBI
13 MeTayia ¢ padotoii Beixonaa 7,2 10-19 Jx. Haiitu makcumanbHBIN
UMIYJbC, epeiaBaeMblii TOBEPXHOCTH METalIa PH BBUIETE 3JIEKTPOHA.

ATomHas pusuka

Crtpoenue atoma. JjieMeHTbl KBAHTOBOI MeXaHUKH.

1. Kak ¢popmynupyrorcs nocrynatsl bopa. bopoBckas Teopust atoma
BOJIOPOJIa ¥ BOJOPOIHOMOJOOHBIX HOHOB, €€ HEJJOCTATKH.

2. Kaxkue kBaHTOBBIC unciia BaM u3BecTHbI? MHOTOAJIEKTPOHHBIE ATOMBI U
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MepUOINYECKuil 3aKkoH MeH ieneeBa.

3. Kakwue Buapl BUBI paInOaKTUBHOTO pacraja u u3inydeHui Bam
W3BECTHBI?

4. Kaxk ¢popmynupyeTcs 3aKOH paJroakTUBHOTO pacnana. CtpoeHue
atroma. CTaOuiIbHBIE U PaIMOAKTUBHBIE H30TOIbI.

5. CoBpeMeHHbIE METO/Ibl PAAMOXUMUU U PaIOONOJIOTHH.

6. Ilpupona Bo3neiicTBUA PaJlOaKTUBHOIO U3IYUYEHUS HA KUBbIE
opranusMel. Kocmuyecknii hoH 1 MyTanuu.

7. KBaHTOBBIE reHepaTOpBHI (Ja3ephl), UX HCIOJIb30BAHHUE, IEPCIEKTUBbI
IIpUMeHEHHUs (ceMuHap). buonoruueckoe AeicTBYE Ja3€pHOIO U3ITyUEHUS.
8. Hyxuonsl. CtpoeHue snep, NpuUpoAa sIEPHBIX CHJI, YCTOWYMBBIE U
HEYCTOWYUBBIE Spa.

9. MHckyccTBeHHasi paJuOAaKTUBHOCTb. DHEPIUsl CBSI3U U J€(EKT Macchl
aTOMHOIro sapa. MexaHusM sIepHBIX peakuuil. Peakuum nenenHus u
CHUHTE3A.

10. LlenHble  saepHbIe peakiuu. TepMOSAEpHBIE pPEAKIUUA. DHEPrHs
Conmnma wu 3Be3n. Kocmuyeckue nyun. OJeMEHTapHbIE YacTHILIBI.
[IpumeHneHue panoaKTUBHBIX U30TOIOB.

11. buonornueckoe NEHCTBUE WOHUMPYIOUIUX M3IYYCHUH M 3alUTa OT
HUX.

12. Ncnionib30BaHue SACPHON dHEPTUU. ATOMHAsSI SHEPTUS U OKPYKAOIIast
cpena.

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

14. Pa3Huna Mexay rojgoBHbIMU JMHUSIMU cepuil Jlalimana u banbmepa B
JUIMHAaX BOJIH B CIIEKTpE aTOMapHOro Boxopoja pasHa 534,7 HM.
Onpenenuts 1o 3TUM JAHHBIM NOCTOAHHYIO [ 1anka

15. Ompenenuts (B ANMHAX  BOJH)  CIEKTpajbHbIE  JUAMA30HBI,
npuHajyiexkamue cepusm Jlaiimana u bansmepa.

16. Yem oTnuyaercss Mo CTPOSHMIO SAPO JIETKOTO M30TOMA Tefius OT sipa
CBEPXTSKEJIOT0 BOJI0poaa (Tputus)?

17. HaiiTu mocTOSIHHYIO pacmaja pajus, €ClId €ro Hepuo]i Mmojypacnaaa
T=1550xeT.

18.Ilpu pacnage wuzotona dochopa 5P w3 aIpa €ro aromMa
BbIOpachIBaeTCA 3JIEKTPOH M HelTpuHo. HammcaTe saepHyro peaxkiuio
pacriaga uzotona (ocdopa u omnpenenuts uncina AN1 u AN2 aTomos,
pacrnajaromuxcsi 3a TpoMexyTku Bpemenn Ati= 10 gueit u At = 1 c.
[TepBonayanbHOE unciao aToMoB N, = 1,9-1019

19. CkosIbKO SHEPTUU BBIACISACTCS MPU OOpPA30BaHWU OJHOTO TpamMma
reinsl U3 MIPOTOHOB U HEMTPOHOB?

IIprMepbl TECTOBBIX 3aJIAHUU
N3YYEHUE 3AKOHOB COYJAPEHUMSA TEJIL.
Bapuanr 1
1. Kaxoit ynap Ten Ha3piBaeTcst abCONMIOTHO HEYNIpyrum? Y aap, mpu KOTOPOM:
a) MPOUCXOJUT ympyras nedopmanus Tem,
0) MexaHHuYecKasl YHEPTrHs Tell He MEePEXOAUT B Jpyrue
BU/IbI DHEPT UM,
B) KHMHETHYECKas 3HEpPTus Ted IMOJHOCTHI0 WM YaCTHYHO MPEBpAIlaeTcs BO BHYTPEHHIOIO
JHEPTHUIO.




2. Kakue 3ak0HBI BBITIOTHSIOTCS TIPU a0COTIOTHO HEYIIPYroM yaape?
a)3aKOH COXPaHCHHS UMITYJIbCA,

0)3aKOH COXpaHEHHUS SHEPTHH,

B)3aKOHBI HprOTOHA.

3. Kakue ckopocTu UMEIOT Tela mociie abCOIFOTHO YIIPYyroro yaapa?
a) KaK | JI0 yJapa, 0) pasHsble, B) OJIMHAKOBHIE.
4. Kakas BennumHa Ha3bIBaC€TCS UMITYJIBCOM Tena?

a) MPOU3BEICHUE MACChI TeJIa Ha CKOPOCTh, 0) MPOU3BECHHE CUJIbI HA PAIHYC,
B) MPOU3BE/ICHIE MACChl HA YCKOPEHUE CBOOOIHOTO MaJICHHUS.

5. Kak n3MeHsITCSl KHHeTHYeCKasi JHEPrusl TeJl P a0COIIOTHO HEYIPYroM yaape?
a) He U3MEHSEeTCH, 0) Bo3pacraer, B) YMEHBIIIAETCS.
6. Ha uyT0 pacxomyercss KHHETHYECKasi SHEPTHS TeJ P a0COIFOTHO HEYNIPYroM yaape?

a) ocTa€Tcs MOCTOSHHOM ISl KaXKJI0TO Tena,
0) MOJIHOCTHIO WJIM YACTUYHO NEPEXOIUT BO BHYTPEHHIOIO SHEPTHUIO TE,
B) CyMMapHasi KHHETUYECKasl SHEPTUsl TNl OCTAETCS IOCTOSIHHOM.
7. Kaxkoit ynap Ha3zpiBaeTcs aOCOIIOTHO YHPYTruM?
a) 1ocJie KOTOPOro Teja IBUKYTCS ¢ OJJMHAKOBOM CKOPOCTHIO,
0) pu KOTOPOM MeXaHUYecKasi SJHEPTUs TeJl He EPEXOIUT B IPYrUe BUAbI DHEPTHH,
B) IIpY KOTOPOM HE BBINOJIHSIETCS 3aKOH COXPAaHEHMSI UMITYJIbCA.
8. Kak n3mensiercst CKopocTh Tella Ipu a0COIIOTHO YIIPYTOM yJaape 0  HEMOJBUKHYIO CTEHKY?
a) BEJIMYMHA CKOPOCTU HE U3MEHUTCS, 8 HAPaBJICHUE U3MEHUTCH,
0) CKOPOCTh BO3PACTET,
B) CKOPOCTb OyZI€T paBHA HYJIIO.

OINIPEAEJIEHUE KOS®OUIHMEHTA ITOBEPXHOCTHOI'O HATAXEHUA METO/J0M
OTPBIBA KOJIbLIA.

Bapuanrt 2.

1. Kak 3aBucut cpennee BpeMs "ocenyoro" CymecTBOBAaHUS MOJIEKYJT (BpeMs pelakcaluu) OT
temneparypbl? C MOBBIIIEHUEM TEMIIEPATYPhl 3TO BpeMSi:

a) He U3MeHsAeTCs, 0) MEUIEHHO PacTET, B) YPE3BbIUAIHO YMEHBILACTCH.

2. B yém npuynHa nosBIEHUs TOBEPXHOCTHOTO HATSKEHUS?

a) oOpasyeTcs MIEHKA, OrPaHUYMBAIOLIAsl KHUJIKOCTh CHApYKH,

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

B) TaK KakK pacCTOSHUE MEXIy MOJIEKyJaMH B IOBEPXHOCTHOM CJIO€ MEHbILE, YeM BHYTPHU
AKHUJIKOCTH.

3. Cuna noBepXHOCTHOTI'O HATSHKEHUSI HAIIpaBJIeHA:

a) MO KacaTeJbHOW K IOBEPXHOCTH KMJKOCTH, MEPHEHAUKYISIPHO K YYacTKy KOHTypa, Ha
KOTOpPBIN OHA AEHCTBYET,

0) Mo KacaTeiabHOH K IMOBEPXHOCTH, MOA YyIJIoM 45° K y4yacTKy KOHTYpa, Ha KOTOpBIH OHa
JIEHCTBYET,

B) oA yrioM 90° K MOBEPXHOCTH KUAKOCTH.

4. Koo duimeHT moBepXHOCTHOTO HATSHKEHUS YUCIIEHHO PABEH:

a) cwie, JACHUCTBYIOUIEM Ha €IMHUIly JJWUHBl KOHTypa, OrPaHMYMBAIOLIErO IOBEPXHOCTh
KHUJIKOCTH,

0) cuie, IecTBYIOIEH HA BCIO JIMHY KOHTYpa, OTPaHUYMBAIOIIETO

MOBEPXHOCTh KHUIKOCTH,

B) CBOOO/IHOM SHEPTHH MOBEPXHOCTHOTO CJIOS JKUKOCTH.

5. KoapdunueHT noBepXHOCTHOTO HATSHKEHUS KUAKOCTU 3aBUCUT OT:

a) CHJI MOBEPXHOCTHOT'O HATSKECHMS;



0) TpHUPOMABI KUIKOCTH, HAIUYUS TPUMECEH, YCIIOBUH, B KOTOPBIX KHAKOCTH HaXoIuTcs (B
YaCTHOCTH, OT TEMIIEPaTyphl);
B) OT ()OPMBI H IIJIOMIAIH TOBEPXHOCTHU KHUIKOCTH.
6. B kakux mpenenax MOKeT U3MEHATHCS KPaeBOM yroJl /Ui He CMauMBAIOIINX JKUIKOCTEH?
a) ot 0° 1090°, 6) ot 00 no 1800, B) oT 90° o 180°.
7. B Kakyio KHJIKOCTb, HAIUTYIO B IIMPOKUN COCY., OIYIIEH KaluJuIgp, €CIH U3BECTHO, UTO
YPOBEHb >KHJIKOCTH B HEM HIKE, YeM B cocyie?
a) TopsIayIo, 0) HE CMaYMBaIOIIYIO, B) OYCHB BSI3KYIO.
8. Ilo kakoii (hopMyIie pacCUUTHIBAIOT JOTIOTHUTEIBLHOE JABJICHHE BHYTPU MBUTLHOTO ITY3bIps?
a) Ap=4a/R 6) Ap=2a/R B) Ap=4a/R
I'PAJIYUPOBKA TEPMOIIAPHI U OIIPEJIEJIEHUME EE YJEJIBHON TEPMOD/IC.
Bapwuanr 5.
1. B ueM 3akitouaeTcst TEpMOIIEKTPUUYECKUE SBJICHUS?

a) Bo3HHMKHOBeHHE TepMmo-DJIC B 3aMKHYTOH IIENH, COCTOSINEH M3 JBYX Pa3sHOPOIHBIX
METaJIOB, MECTa UX CJIOEB MOACPKUBATH MPU Pa3HON TeMIIEpaType;

0) BO3HUKHOBEHHE TEPMOCOIPOTUBIICHHUS B MPOBOJHUKE;

B) BBIJEJIICHHE HEKOTOPOrO0 KOJMYECTBA TEIIa B CBAsX IMPHU MPOXOXKICHUU TOKA MO MU,

COCTOSIIIIEH U3 IBYX Pa3HOPOIHBIX METAIIJIOB.
2. Pabora BbIX0/a AJIEKTPOHA - 3TO:

a) paboTa, KOTOPYIO COBEPILAIOT AIEKTPOHBI IPU MEPEXO0/I€ U3 BaJICHTHON 30HBI B 30HY

MIPOBOJIUMOCTH;

0) paboTa, KOTOPYIO COBEpIIAET ANEKTPOH MPHU MEPEX0/Ie C OAHOTO IHEPTEeTUUECKOTO YPOBHS

Ha JpYrou;
B) HauWMEHbIIAs SHEPTus, HeOOXOoANMAsl SJIEKTPOHY Ui €ro yIaJIeHUs U3 METall B BaKyyM.
3. 3aBucuT JM paboTa BBIXOJA OT XUMHUYECKOW MPHUPOABI MeTajljla M COCTOSHUS €ro
MMOBEPXHOCTU?

a) 3aBHUCHT OT 000UX (PaKTOPOB;
0) 3aBHCHT TOJBKO OT XUMHYECKON MPUPOJIBI METAILIA;
B) 3aBUCUT TOJIBKO OT COCTOSAHUSA ITOBCPXHOCTHU.

4. Yro npeacrasnsieT coboit Tepmonapa? Tepmonapa - 3T0:

a) COCTMHEHUS Pa3HOPOIHBIX IPOBOJHUKOB;

0) npubop JUIst peoOpa3oBaHus TEMIOBOI SHEPIHUH;

B) 3aMKHYTasl [eTb U3 IByX Pa3HOPOIHBIX METAJIIOB.

5 Co3naet 11 KOHTaKTHAs pa3HOCTh OTCHIINAJIOB dJIEKTPHUECKUI TOK?

a) CO3/IaeT ;

0) HE CO3/1aeT, T.K. MOTEHLHUAIbl TOYEK, B KOTOPBIX HAXOIATCS HJIEKTPOHBI, CHOCOOHBI
MEHSTh CBOE COCTOSIHUE, OJMHAKOBBI;

B) CO3/1a€T JIIIb BTOPUYHYIO YIEKTPOHHYIO SMHUCCHIO.

6. UYem 00yciioBieHa BHEUIHSS KOHTaKTHAs pa3HOCTh MOTEHIUAIOB?

a) pasnuyreM paboT BbIX0Ja CBOOOIHBIX 3JIEKTPOHOB U3 METAILNA;

0) pa3HbIM 3HAYE€HUEM BHYTPEHHEH dHEpruu;

B) nericrBueM BHemHel D /C.

7. Ot vero 3aBucuT BenuunHa Tepmo-IJIC Tepmomnapsi?

a) OT TeMIIEpaTypbl M pa3MepoB TEPMOMAPHI;

0) OT Pa3HOCTH TEMIIEpaTyp CJIOEB U OTHOILIEHUS KOHIEHTPALUU 3JIEKTPOHOB B MeTaljiax,
00pa3yIoMx TepMonapy;

B) OT CONPOTHBIICHUS U TEMIIEPATYPBHI.

8. Yemy paBHa TepMo-DJIC B 3aMKHYTOH Liemu, cOCTOsIIEH M3 HECKOJIBKUX METaJJIOB,
B3STHIX IIPU OJJUHAKOBON Temneparype?

a) CyMMe KOHTaKTHBIX Pa3HOCTEH MOTEHIAJIOB BCEX CIAcB;



0) HYJIIO;

B) OCCKOHEYHOCTH.

OIMPEAEJIEHME KOHLIEHTPAIIM CAXAPA

B BOJJHOM PACTBOPE ITPU ITOMOIIU [TOJIAPUMETPA.

Bapuant 1

1. Kakoe BemiecTBo Ha3bIBAETCS ONTUYECKU AKTUBHBIM?

a) crlocOOHOE MOBOPAYMBATh INIOCKOCTD MOJIIPU3ALIUY;

0) U30TPOITHOE BEIICCTBO;

B) 00J1a/1at0111e€ CBOMCTBOM JJBOMHOTO JTy4eTPETOMIICHHUS.

2. Ecnu cBer monsipu3oBaH Mo KPyry, TO KOHEIl BEKTOpa HAMPSHKEHHOCTU 3JIEKTPUYECKOIO
HOJIS:

a) KoyIeOJIeTCsl B OJTHOU TIJIOCKOCTH;

0) ONMCHIBAET OKPYKHOCTD;

B) OIKCHIBAET AJLIUIIC.

3. Kaxkoe u3 cootHomenuit coorBercTByet yrity bprocrepa? Cymma yriioB:

a) majicHus ¥ oTpaxkeHus pasHa 900;

0) nagenust u npenomiieHus pasHa 1800;

B) OTpayKE€HUs U MpeoMiieHus paBHa 90°.

4. Kakwue ¢akTopsl BIUAIOT HA BEIMYUHY YAEIbHOTO BPALICHHUS JAHHOTO BelecTBa?

a) HUKaKue, 3TO BeIMYMHA MTOCTOSHHAS;

0) KOHIICHTpAIIMS pacTBOpa U JJIMHA CTOJIOA KUIKOCTH;

B) BIMSIIOT TEMIIEpaTypa U JAJIMHA BOJIHBI CBETA.

5. VIHTEeHCHUBHOCTb CBE€Ta, MPOXOJALIEr0 Yepe3 MOJSpHU3aTOpP U aHAIU3aTOp, OMPENENSIOT IO
dopmyne: I =10 cos2¢. Uto o3navaer BennunHa [0?

a) MHTCHCUBHOCTb CBETa, MaJalollero Ha aHAJIW3aTop, pPaBHAs IOJOBUHE HWHTEHCHUBHOCTHU
€CTECTBEHHOT'O CBETa;

0) NHTEHCUBHOCTb €CTECTBEHHOI'O CBETA;

B) HHTEHCUBHOCTH CBETA, MAIAIOIIEr0 Ha MOISPU3ATOP.

6. B ontruecku akTUBHBIX BEIIECTBAX:

a) CKOPOCTH BOJIH, TIOJISIPU30BAHHBIX T10 MPABOMY U JIEBOMY KPYTY, OJJUHAKOBBI,

0) MOJIEKYJIbl CHMMETPUYHBI;

B) MOJICKYJIbI aCHUMMETPHYHBI.

7. [110CcKO MONIAPU30BAHHBIN CBET MOXKHO IOJIYYUTh:

a) MPOIYCTHB €CTECTBEHHBIN CBET Yepe3 HUKOJIb;

0) npu OTpakXeHUH CBETA OT I'PAHUIIBI pa3jiena JIByX JUAIEKTPUKOB, €CIM YIojl najeHus OoJblie
IIPENIENBHOrO;

B) IpH OTPaXEHUU CBETA, €CJIU YTOJI MaieHHs paBeH yriry bprocrepa.

8. IlnmockocTu monsipu3aluu OOBIKHOBEHHOTI'O M HEOOBIKHOBEHHOT'O JIyueil, BXOJISAIIMX U3 OJHOTO
KpHUCTaJIja:

a) MapaJljieNbHbI IPYT APYTY;

0) nepneHIuKyISIpHbI IpYT IpYTY;

B) MEPIEHANKYISIPHBI TTTABHOMY CEYCHUIO KpHUCTANIA.

IIpuMepsl BapuaHTOB MHANBUAYAJIBHBIX 3aJaHUM

Bapuanm unousuoyanvrozco 3adanus «Mexanuxay.
1.(1) Cxopocts Tena Beipakaercs popmynoit V = 2.5+ 0.2t Hajitn nepememenne tena uepes
20c mocne Hayana IBUKEHUS.
2. (15) Teno, 6polieHHOE BEPTUKAIBHO BBEPX, ObLIO HA BBICOTE 8,6 M JiBa pa3a ¢ MPOMEKYTKOM
BpeMeHu 3 c¢. HaliTu HadyalbHYI0 CKOPOCTb.



3. (49) lllapuk maccoit 300 r ynapwics O CTEHKY M OTCKOYMJI OT Hee. OIpeneinuTb UMIYJbC,
MOJTYYCHHBIM CTEHKOM, €CJIM B TIOCJICTHUI MOMEHT Tepe] yIapoM IIapuK uMen ckopocts 10 m/c,
HarpasieHHY0 o]l yriioMm 300 K MOBEpXHOCTH CTEHBI. Y 1ap aOCONIOTHO YHPYTHiA.

4. (31) Ha croue nexat yeThipe oauHaKOBBIX Opycka maccoit 100 1 xkaxaprid. OHU CBS3aHBI APYT
¢ apyroM c¢ nomoibio HUTeH. Ha mepBeiii Opycok neiictByer cuna 1 H, HanpaBieHHas BIOJb
ctona. OmpenenuTbh YCKOpEHUE, ¢ KOTOPBIM JBHXKYTCS OpYCKH, U CHIIy HATSIKEHHUS HUTH.
Cunamu TpeHHs MeXly OpyCKaMH U TIOBEPXHOCTBIO CTOJIA IPeHEOpeyb.

5. (61) Teno maccoii 2 Kr ynajnao ¢ BBICOTBI 8 M M yriayouiaoch B cHer Ha 1,5 M. OnpenenuTsb
CPEIHIOI0 CUITy COTIPOTHUBIIEHHUS CHETA.

6. (69) Mosnot maccoii 5 Kr yaapsieT 1o HeOOoJIbIIOMY KYCKY XKeJe3a, JeKalleMy Ha HaKOBaJIbHE.
Macca HakoBanbHU 100 Kr. Maccoil kycka »xene3a npenedpeus. Y aap Heynpyruil. Onpenenursb
KII[I ynapa MonoTa npu JaHHBIX YCIOBUSX.

7.(91) Ha uunuuap, KOTOpbIA MOKET BpallaThCsi OKOJIO TOPU3OHTAIBHONW OCH, HAMOTaHA HUTh, K
KOHITy KOTOpPOW MpUBSI3aH Ipy3ukK. J[BUrasicb paBHOYCKOPEHHO, IPy3UK 3a 3 ¢ omycTuiics Ha 1,5
M. OnpenenuTs yriioBoe YCKOPEHNE WINHJPA, ECIIA €r0 Paauyc paBeH 4 cM.

8. (117) Teno maccoii 2 KT ¥ paguycoM 5 CM CKaThIBA€TCS C HAKJIOHHOM IJIOCKOCTH JUTHHOU 2 M
u yriioM HakiaoHa 300. OnpenenuTs €ro MOMEHT MHEPLUU OTHOCUTENIBLHO OCH BPALLEHUS, €CIU
CKOPOCTh B KOHIIE HAaKJIOHHOH TIIOCKOCTH 3,3 M/C.

X = Zsin(zt + 0.572')

9. (126) ManeHbkoe TEIIO COBEpIIaeT KOJICOAHUS 4 . Haiitu ammutyny,
nepuo, HadabHyI0 (a3y kojeOaHui, a TakKe MAaKCUMaIbHYIO CKOPOCTh M YCKOPEHHE Telna (X
JIaHO B CM, t B).

10. (148) ITmockast BoHA pacHpoOCTpaHSIETCs BIOJb MPSIMON O CKOpocThio 20 m/c. JIBe TOYKH,
HaxXOJsIIMecs Ha ATOW NpsAMON Ha pacctossHMM 12 M uw 15 M OT HCTOYHMKA KoJeOaHUH,

KonebmoTes ¢ pasHocThio (Bas 0,757 . Haiitu 1iuHy BOJIHBI, HAMKMCATH YPAaBHEHHE BOIHBI H
HAWTH CMEIICHHE YKa3aHHBIX TOYEK B MOMCHT BPEMEHHM, PaBHbIA 1,2 C, eclii aMILIMTyaa
konedanwnii 0,1 m.

Bapuaum unousudyanvrozco 3a0anus «Monexynapras gusuxay.

1. (151) [lox xakuM naBieHHEM HAXOAWUTCS B OaJJIOHE BOAOPOJ, €CIIM €MKOCTh OayioHa 10
JUTPOB, @ KHHETHUYECKAsl YHEPTUs NOCTYNATEIbHOTO JBUKEHHUS BCEX MOJEKYJ BOJOPOAA paBHA
7,5-10 Ix?

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

a)Blr;
6) B 1 M3 ipu HOPMAJIBLHBIX YCIOBHUSAX;
B) B 1 M3 npu naBnenuu 1,5-105 Ila u remneparype 290 K.

3. (180) Kakum moymxHO OBITH 1aBJI€HUE BO3yXa Ha JTHE CKBAXXHMHBI INTyOMHON 8 KM, eciiu
CUMTATh, YTO Macca KMJIOMOJIS BO3ayxa 29 KI/KMoJb, TeMIepaTypa o BCEil BbICOTE MOCTOsTHHAS
u paBHa 270C, a naBieHue BO3yXa y MOBEPXHOCTH 3eMJIM paBHO OJHOI atMochepe?

4. (198) TommuHa nepeBsHHOW cTeHbl paBHa 12 cMm. Kakol mokHa OBITH TOJIIHMHA
KUPIHUYHOM CTEHBI, YTOObI OHa 00Jiafaia TaKoW ke TEIUIONPOBOJHOCTHIO, KaK M JEepeBsHHAsA?
Koaddumuent Teronpooanoctu aepesa pasex 0,17 Br/m-K, a kuprnnua 0,69 Bt/m-K.

5.(211) Omun xkunomons raza uzodbapuuecku Harpesaetrcs ot 200C mo 6000C, mpu 3TOM
raz morjomaer 1,2-107 JIx terua. OmnpenenuTs 4YuCIO CTeneHeH CcBOOOABI MOJIEKYJ Trasa,
npUpalieHne BHyTpeHHEH SHepruy ra3a, padoTy rasa.

6. (227) B mmnmunape nmox mopurHeM Haxoautes 20 T asota. ['a3 6but Harpet Ha 100 K npu
NOCTOSSHHOM JlaBieHuu. Ormpenenuts KOJIWYECTBO TEIJIOTHl, COOOLIEHHOH Tra3y, paboTy
paciMpeHus U MpUpalieHre BHYTPEHHEH SHEPIUH.

7.(263) WneanbHslii ra3 coepuaet nuki Kapuo. Temnepatypa HarpeBarens T1=500 K
xononmibHuka T2=300 K. PaGorta mM30TepMHUecKOro pacuiMpeHus rasza cocraBiseT 2 KJDk.
2



Onpenenure: 1) Tepmuueckuit KIIJ| mukina;2) KOIMYECTBO TEIUIOTHI, OTAAHHOE Ta30M IpHU
M30TEPMUYECKOM CXKATHH XOJIOJAUIILHUKY.

8. (250) Temnnosas mammHa padoraer no nukiay Kapno. Temmeparypa HarpeBateins
3270C. Onpenenuts KIIJ mukia u temnepaTypy XOJOAWJIbHUKA TEIUIOBOM MAIIMHBI, €CIU 3a
cuet 2 k/[>K TeIIOTHI, MOTYYCHHON OT HArpeBaTelIsl, MaliknHa coBepinaeT padoty 400 JIx.

9. (271) Apron maccoit 4 r 3anumaet oobeMm 0,1 1M3 1oz naBIeHUEM 2,5 MIla.
Haiitu Temnepatypy rasza, cuuras €ro uaeajbHbIM, PEAIbHBIM.

10. (324) K cTanpHOM MpOBOJIOKE UTMHON 2 M U paguycoM 3 MM mojBelieH rpy3 B 200 kr.
UYemy paBHa paboTa pacTsHKEHUS IPOBOJIOKHU?

Bapuanm unoueuodyanvrnozo 3a0anus « dnekmpuuecmeo u MacHemu3m yacmo 1.

1. Maremarndeckuii MasTHUK Maccor 1 10-3 xr mpeacTaBisieT co00i MmapuK, MOABEIICHHBIN Ha
LIEJIKOBOM HUTH, JJIMHA KOTOPOM BEJIMKA II0 CPAaBHEHMIO C pa3MepaMu mapuka. Kak nm3menurcs
nepuo KoyieOaHus MasTHUKA, €Clid cooOmMB Imapuky 3apsaa 1,6-10-6 Ki, momectuth ero B
OJIHOPOJHOE JJIEKTPUYECKOE TOJie ¢ HampshKeHHOCThI0 3-104 B/M, CHIIOBBIE TUHUU KOTOPOTO
HanpaBiieHbl BBepx? Kakolf Benu4MHBI JOKHA OBITH HAMPSHKEHHOCTH IOJS, YTOOBI MIAPHUK

T, =27 L

Kosie0acs ¢ mepuoaoM 95

31. Tpwu Toueunwix 3apsaa 3.10-6 Ku, 5.10-6 Kn u -6.10-6 Kn Haxoasrcs B BepimHax
TpeyroiapbHuKa co cropoHamu 0,3 M; 0,5 m m 0,6 M. Onpenenuts paboTy, KOTOPYIO HAIO
COBEpUINTh, YTOOBI pa3BeCTH OTHU 3apsiibl Ha TaKO€ pacCTOSHME, YTOObI CHIIBI HX
B3aMMOJICHCTBUS MOXKHO OBLJIO CUMTATh PaBHBIM HYJIIO. 3apsabl HAXOASATCS B KEPOCHHE.
54. HaiiTu cuily NpUTSDKEHHS MEXIY IJIACTMHAMU IUIOCKOTO KOHIEHCATOpa, €CIH IUIONIAdh
kaxaod miactuHbl 4.104 MM 2, paccrossHMe Mexay HuMu 10 MM, AMAIEKTpUYECKON
MPOHUIIAEMOCTBIO cpefibl 6. PacueT mpoBecTH A citydasi, KOra KOHIEHCATOPY COOOIIEeH 3apsi.
4.10-7Ku, mociie 4ero OH OTKIIFOYSH OT HCTOYHHKA ITOCTOSTHHOTO HAPSHKEHUS.
61. OmnpenenuTh cuiIy TOKa B compoTuBieHHMH R3 U HaOpsDKEHUE Ha KOHIAX ATOro
conpotubnenus, eciau E1=4B, E2=3B,

' ! ' R1=20m, R2=60M, R3=60m
R E3
91. OJ1C Gatapen 12 B. Hanbonwimas cuna toka 5 A. Kakas
HauOoJbIlIass MOIIMHOCTh MOXET  BBIJCNUTHCA  Ha
MOJKIIIOUEHHOM K 0arapee pe3ncTope C MEepPeMEHHBIM
COIMPOTHBIICHUEM.

110. JIamMnouka u peocTaT, COEqUHEHHBIE ITOCIE0OBATEIBHO, IPUCOECINHEHBl K HICTOYHHUKY TOKA.
Hampsokenne na 3axumax namnouku 40 B. Conpotusnenue peocrara 10 Om. BHemnss uemnb
notpebser MomHocTh 120 Bt. Onpenenuts cuily ToKa B LEMH.

121. JIBa mapayuienbHBIX OECKOHEYHO JUIMHHBIX TIPOBOJA, MO KOTOPHIM TEKYT B OJHOM
HanpasyieHun Toku 60 A, pacmosnokeHsl Ha paccrosiHui 10 cM apyr ot napyra. Onpenenursb
MHAYKIIMIO MarHUTHOTO TOJISI B TOYKE, OTCTOSIIEH OT OJTHOTO MPOBOJHUKA HAa PACCTOSHUU 5 CM
Y OT APYroro - Ha pacCcTOSIHUM 12 cM.

133. JKenesnblii cepaednuk nauHon 50,2 ¢cM ¢ BO3AYyIIHBIM 3a30poM jiuHou 0,1 cM umeer
oOMoTKy u3 20 BuTKOB. Kakoi TOK JOJKEH MpOTeKaTh MO 3TOW OOMOTKE, 4YTOOBI B 3a30pe
MOJIYYUTh UHAYKIMIO 1,2 Ti.

145.B cepeanHe 0cHOBaHUS TOHKOTO JUTMHHOIO COJIEHOMA (TOK 5 A, 4KMCJIO BUTKOB Ha €AMHUILY
mmuael 200 1/cMm) momenieHa ManeHbKasi paMka, cocrosimas u3 100 BUTKOB 1uiomaasio 1cm2.
Kakoe konmMuecTBO 3JIEKTpUUYECTBA IPOWJET uEpe3 paMKy, €CIM €€ IEPEeHECTH B LEHTP
conenonga CompotuBiieHre paMku 5 OM.



170. LIukJI0TpOH NpeaHa3HauY€eH Ui YCKOPEHUs IPOTOHOB JI0 SHEPTUU 8-10-15 Ix.
KakoB momxeH ObITh pagnyc yaHTOB IUKJIOTPOHA, €CJIM MHAYKLHS MarHUTHOTO MoJig paBHa |
Tn? KakoBa HauMeHbIIasi MPOJOIHKUTEIBHOCTD OAHOTO LUKJIA PAa0OTHI ATOTO YCKOPHUTEINS, €CIn
HayajgbHas DHEPrusi MPOTOKOB Malla, a aMIUIMTYyAAa HAIps KEHUs Mexay ayaHtamu 16-103 B?
(BIUSTHHEM 3aBUCUMOCTH Mp OT L IpeHeOpeys).

Bapuanm unoueudyanvnozo 3a0anus « dnekmpuiecmeo u MacHemu3m 4acme 2.

181. Ilpm »nekTponu3e pacTBOpa CEPHOM KHUCIOTHI pacxoayercss momHocth P = 37 Br.
Ornpenenutb CONMPOTUBIICHUE DJIEKTPOJIUTA, eclid 3a Bpems t = 50 muH Bbaensercs m = 0,3 r
BOJIOpOJA.

209 . KakoBa KOHLIEHTpALlUs OJAHOBAJIEHTHBIX HOHOB B BO3/lyX€, €CIH IPU HAIPSYKEHHOCTH MOJIS
34 B/M mrotHOCTh TOKA 2 MKA/M2 . T1oaBM»XKHOCTE HOHOB
U+=1,38-10-4m2/(cB),U-=1,91-10 - 4 m2 /(c B).

212. CKOJBKO 3JIEKTPOHOB €XECEKYHIHO BBUIECTAET M3 KaroAa SJEKTPOHHOM JIaMIIbl, €CIU
aHOIHEIA TOK 1 MA?

225. A30T MOHM3UPYETCS] PEHTT€HOBCKUMHU JTydamu, OnpeaenuTs NpoBOJIUMOCTb a30Ta, €Clu B
KOKJIOM KyOMuecKoM caHTUMeTpe Ta3a Haxomgutcs 107 map wuoHOB. IlonBmxHOCTB
MTOJIOXKUTEBHBIX HOHOB paBHa 1,27 , a orpunatensHbix 1,81 cm 2/B c.

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

260. Cwiia ToKa B LIENH, COCTOSIIEH U3 TEpMOIAphl U rajibBaHoMeTpa conpotusieHueM 80 Om
paBHa 2 MKA npu pazHoctu cnaeB 350 OK. OnpenenuTs cONpOTUBIIEHUE TEPMONApPhl, €ciau €€
nocrosinHas 47,9 MmxB/K.

270. KonebarenbHblil KOHTYpP COCTOMT M3 BO3AYLIHOTO KOHJIEHCATOPA C Iiomaabio miactud 100
cM 2 u katymku uHIyKTuBHOCTU 10 —5 I'H. Ilepuon snexTpudeckux xonedanuii B koutype 10 —
7 cex. OnpenenuTb pacCTOSHUE MKy TIaCTUHAMU KOHACHCATOpA.

289. B unenp mnepemeHHoro Toka HampsbkeHueM 220 B um uacroroit 50 ['p BKIIIOYEHBI
nocienoBarenbHo EMKOCTh 35,4 MK(, akTuBHOE conportusieHue 100 OM u nnaykTuBHOCTH 0,7
I'n. Haiftu cuny Toka W majeHuE HAMpsHKEHUST HA €MKOCTH, OMUYECKOM COMPOTHBIICHUU W
WHIYKTUBHOCTH.

315. PryrHo-kBapueBas nammna [1PK-2 noakitouaeTcss K MCTOUHUKY IEPEMEHHOTO HaNpsyKEHUs
¢ gactoroit 50I'1 yepe3 mpoccensb, pabouee HampspkeHue Ha kotopoMm 180 B, a addextuBHas
cuna toka 4 A. OmnpenenuTh aKTUBHOE CONPOTHUBIIEHUE JPOCCENs, €CIM €ro MHIYKTHUBHOCTh
0,1Tn.

Bapuanm unousuodyanvnozo 3adanus «Onmuka.

1. (2) Manpuuk, T8 C MOCTa, ONpPEAEIII, 4To IiyOuHa peku 2 M. KakoBa uctuHHas riyouHa
pexu?

2. (26) I1nockoBeImykias TUH3a MOJ0KEHA HA CTEKIITHHYIO IJIACTHHKY, TPHUEM MEXKIY JIMH30U
Y TUTACTUHKOW HET KOHTakTa. J{luamerpsl Sto u 15ro TeMHbIx kojuern HpioToHa, HaOII01aeMBIX B
OTPaKEHHOM CBeTe, COOTBETCTBEHHO paBHbl 0,7 m 1,7 mm. Onpenenuts paguyc KpPUBU3HBI
JIMH3BI, €CJIM CUCTEMA OCBEIIAETCS CBETOM C JJIMHOM BOJIHEI 581 HM.

3. (50) Ha y3kyro menp najgaeT HOPMaJIbHO MOHOXPOMATHYECKUM CBET. YTOJ OTKJIOHEHMS
JTy4del, COOTBETCTBYIOIINX BTOPOU CBETIION AupakiMOHHOM monoce, = 1°. CKOJBKUM IJTUHAM
BOJIH Ma/Ial0IIET0 CBETA paBHA IIMPUHA LIEIH?

4. (68) dudpakuuonnas pemierka cogaepxut 100 mrpuxoB Ha MM JIIUHBL OnpenenuTs IJIUHY
BOJIHBI MOHOXPOMATHYECKOTO CBETA, IMAJIal0IIEr0 Ha PEIIETKY HOPMAJIbHO, €CIIA YroJl MEXAy
JIBYMsI MaKCUMyMaMH TnepBoro nopsaka 8°. OnpeaenuTs o01iiee YUCIIo IJIaBHBIX MaKCUMYMOB B
TU(GPaKIUOHHON KapTHUHE.



5. (74) Tlox kakuM yriaoM JOJKEH MaJaTh IIyYOK CBETA U3 BO3yXa HA MOBEPXHOCTh KHUJKOCTH,
YTOOBI ITPH OTPAKEHUH OT JIHA CTEKJISTHHOTO cocya
nl = 1,5, HanmomHeHHOTO BOI0M n = 1,33, CBET OBLI MOJHOCTHIO MOJSIPU30BaH?
6. (96) CKOJIbKO HEPTUU U3ITYYaeTCs B IPOCTPaHCTBO 3a 10 4acoB ¢ muromaan maxoTHOW 3eMIIH
I ra, umeromeit remnepatypy 27°C? CuntaTh IOYBY YEPHBIM TEJIOM.
7. (121) ®oron ¢ aneprueii 0,8%10 -13 [k 611 paccesH npu dddexre Komnrona Ha cBOOOIHOM
anekTpoHe Ha yroa 180° . OnpenenuTs KWHETHUECKYIO SHEPTHIO 3JIEKTPOHA OT/IAUH.
8. (145) KBantwl cBeta ¢ sHeprueit 7,8%10-19 JIx BBIpBIBAIOT (OTOIIEKTPOHBI U3 METAlIa C
pabotoii Beixona 7,2 10-19 JIx. Haiitu MakcuManbHbIii UMITYJIbC, IEPEJABAEMBIN TOBEPXHOCTU
MeTaJljia PU BbUIETE 3JIEKTPOHA.
Bapuanm unousuodyanvnozo 3a0anua «Amomnasn guzukar.
(171) Yemy paBen mo teopun bopa opOUTaNBHBIE MOMEHT 3JIEKTPOHA, JBIDKYIIETOCS MO 2 U
opbute aroma Bopopona? YUemy paBeH paanyc ITOW OpOUTHI, €CIM M3BECTEH OpPOUTATBHBIN
MOMEHT 3JIEKTpOoHa?
(187) Pa3zHuna Mexnay rojaoBHbBIMU JIMHUAMU cepuil Jlalimana u banpmepa B nnmHax BOJH B
CIIEKTpE aTOMapHOro BojJopoja paBHa 534,7 uMm. OnpeaenuTh MO 3TUM JaHHBIM MOCTOSHHYIO
IInanka.
3. (196) Omnpenenuth (B JUIMHAX BOJH) CHEKTpalbHbIC IHAMA30HbI, MPUHAIJICKALINE CEPUIM
Jlaiimana u banbmepa.
4. (224) Ompenenuth MMHY BoJMHBI Ko - JMHMHM XapakTepUCTUYECKOTO PEHTIE€HOBCKOIO
CIEKTpa, MOJIY4aeMOro, a PEHTTeHOBCKON TpyOke ¢ MonubOaeHoBbIM (40Mo) aHTHKATOIOM.
MO>KHO 1T TOJTYYUTh 3Ty JTUHHUIO CIIEKTPA, M0JIaB HAa PEHTI€HOBCKYIO TPYOKY HaIpshKeHHE
4*103 B?
5. (241) Yem oTimuaeTcsi IO CTPOCHUIO SIAPO JIETKOTO M30TOMA TENUsl OT siipa CBEPXTIKEIOTO
BOIopoaa (TpUTHS)?
6. (254) Haiitu nocTosiHHYIO pacrnaja paausi, iy ero nepuoj noiaypacnaga T=1550mer.
7. (273) Ipu pacnane nzoromna dochopa 15P32 u3 siapa ero aroma BEIOPACKIBACTCS IJISKTPOH U
HelTpuHo. Hamucath snepHyto peakiuio pacnaga uzorona ¢ocdopa u onpenenuts unciaa AN1
u AN2 aToMoB, pacnajaroluxcs 3a NpoMEeKXyTKH BpemeHu Atl= 10 gueit u At2 = 1 c.
[TepBonavansHoe yucio atomoB No = 1,9-1019
8. (289) CxoybKO SHEPTUM BBIACIACTCS TPU 00pa30BaHUK OJHOTO TpaMMa rejiusi U3 MPOTOHOB U
HENUTPOHOB?

B nmnonHom oObemMe WHIMBHUIYyaJdbHBbIE 3aJaHUSl NPEICTABICHbl B METOAMYECKOMN
auTepartype:
1. ®usnueckne OCHOBBI MeXaHUKH. MonekyispHas ¢usuka. WHIuBUyanbHbIE 3aJaHus JUIs
CTYZICHTOB T€XHOJIOTHYECKOT0 (paKyibTeTa U (hakyJIbTeTa MEXaHU3aIUH CEIbCKOI0 XO035HCTBA.
2. DNEeKTpUYecTBO W MarHeTw3M. VHaMBHIyanbHbIE 3aJaHus MO (PHU3HMKe Ui WH)KEHEPHBIX
(baKyabTEeTOB.
3. Onruka. AtomHas u sijepHas ¢(usmka. COOpHHMK 3ajgad JUIsi CaMOCTOSITENILHOW pabOTHI
CTYJEHTOB.

7.3 Bonipocs! AJ1st MPOMEKYTOYHOM aTTeCTAMHU
Bonpochl Kk 3a4ueTy : MexaHuka u MoJekyjasapHas dbusuka (1 cemectp)

1. Kunemaruka BpamaTeabHOrO JABIKEHHS. YTJIOBOH MyTh, YIJIOBask CKOPOCThb, YIJIOBOE
yckopenue. [lepuon. CBsi3p MeXay JIMHEWHBIM U YIJIOBBIMHM BennuuHaMu. Dopmysiel yTH U
CKOPOCTH IIPY PaBHOIIEPEMEHHOM JIBUKEHUM TOYKHU 10 OKPYKHOCTH.

2. OCHOBHBIC 3aKOHBl JWHAMHUKH. VIMITyIbC CHIIBI, HWMITYyJbC TeNa. 3aKOH COXPaHEHUS
UMITYJIbCA.

3. Cwuer B mpupone. Cuna Tspkect. Bec tena.Cuna tperns. Cunbl ynpyrocti. Jledopmanus
Tena. 3akoH ['yka. Cuiel, AeMCTBYIOLINE NIPU BPALATEIILHOM JIBUIKEHUU.
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Pabora, momHOCTh, 3HEepruss  Eguaunel uzmepenws. KuHeTwdeckas W MOTEHIMATbHAsS
SHEPruu. 3aKOH COXPaHEHUS SHEPTUH.

VY nap mwapoB. Ypyruii 1 Heynpyrum yaapsl.

JluHamuka BpalaTeIbHOTO ABHKEHUS.

Kunematuka rapmonudeckoro kosnebanus. CMelleHHE, CKOPOCTb, YCKOPEHHME IIpU
Kosie0aTeIbHOM JIBIKEHUH. [lnHamuka KojebaTeabHOro ABMKEHUS. Y paBHEHHE CBOOOIHBIX
KOJICOaHUH.

Konebanuss Matemarnueckoro u ()U3MUECKOr0 MAasTHUKA.DHEPrus TrapMOHUYECKUX
KOJICOaHUH.

3aryxatomue konebanms. JuddepeHnmanibHoe ypaBHEHHE 3aTyXaroluX KoJieOaHUH.
Koadduuument 3aryxanus. Ammiutyaa, Yacrora u nepuop, JorapuMUUIECKUN JTEKPEMEHT
3aTyXaHusl.

Boiyxnennsle  konebaHus.  YpaBHEHHE  BBIHYKICHHBIX — KoslleOaHWH. AMIUIHTYyIA
BBIHYX/ICHHBIX KoJieOaHul, e€ 3aBUCUMOCTh OT YaCTOThI BhIHYK1ato1llel cuiibl. Pesonanc.
3aKOHBl MJICAIBHOIO Ta3a. YPaBHEHHME COCTOSHUS MJA€aIbHOrO0 Tra3a (ypaBHEHHUE
MenneneeBa- Kmaneiipona).OcHOBHOE  ypaBHEHHE  KHHETHYECKOM  TEOpHHM  Ta30B.
AOCOIOTHBIN HYJIb TEMIIEPATYPHI.

Cpennsisi KMHETUYECKash SHEPrusi MOCTYNATEeNbHOTO IBMKEHHsI MoJeKyl rasza. CkopocTu
MOJIEKYJI Ta3a. 3aKOH pacIpeaesieHusi MOJIEKYJI 0 CKOPOCTAM (pactnpeneneHue Makcsemia).
['a3 B moze tsoxect. bapomerpuueckas Gpopmyna.

3aKOH H3MEHEHMs KOHLEHTPALlMM MOJIEKYJI C BBICOTOM. 3aBUCHUMOCTb paclpeleleHUs
MOJIEKYJI [10 BBICOTE OT MacChl MOJIEKYI U TeMIiepaTypsl ra3a. Pacnpenenenue bonsimana.
CronkHoBeHne MoseKyin. CpenHsis AuHa cBOOOIHOTO Tpodera MoJieKy 1. 3aBUCHMOCTD €€ OT
JaBJICHUS U TeMIepaTypsl. Bakyywm.

YpaBHEHHUs IEpeHOCA B ra3ax.

[lepBoe Hauano TepmoamHamuKku. CTenmeHH CBOOOJbI MOJIEKYN ra3a. BHYTpeHHssS sHeprus
ujeanpHoro rasa. Pabora, coBepiiaemasi ra3om mpu ero pacmupeHur. OU3nueckuil CMbICI
YHHUBEpPCAIbHOW Tra30BOMl MOCTOSHHOW. TeminoéMKOCTh HACalbHOTO Ta3a. 3aBUCHMOCTD
TETIIOEMKOCTH OT TEMIIEPATYPHI.

Kpyrossie npoueccsl. KII/I nukna. ukin Kapho.

OOpatumble U HEOOpaTUMBIE TMPOIECCHL. TepMoaMHAMHUUECKash BEPOSITHOCTh COCTOSTHUS
cuctembl. OHTponus. Bropoe Hadano TepMOAMHAMHMKM M €ro CTaTHUCTUYECKHI CMBICIH.
M3MeHeHne S3HTPONMHU IIPH U30IIpolieccax.

PeanbHbie razel. MeXMONIEKYISIpHOE B3auMoOJAEHCTBHE. YpaBHeHHe BaH — nep Baanbca.
N3oTtepmsbl peanbHOro rasa. Kpurnueckoe coctosiHue BemecTsa.

CpoiictBa xuakocted. IloBepxHocTHOe  HaTsbkeHMe  KUAKOcTU. JlaBieHume mon
VCKPHUBJIEHHOM MOBEPXHOCTBIO >KUJKOCTH. SIBIeHHME KanwuIspHOCTH. BbicoTa momHATHA
KUAKOCTHU IO KaHIUISPY.

Hcnapenune )XxuIKOCTH. Y IesbHAs TEIUI0Ta UCTIapeHUsl. 3aBUCUMOCTD €€ OT TeMIepaTyphl.
TennoBble 1 MEXaHUYECKHE CBOMCTBA TBEPBIX TEJ.

Bomnpochl K 3a4eTy : DJIeKTPHYECTBO M MarHeTu3M (2 cemecTp)

B3aumoneiictBue ayekTpuuecKuX 3apsnoB. 3akoH KyrnmoHa. DiekTpocTaTHYecKoe ToJie.
HanpskeHHOCTh TMOJS TOYEYHOTO 3aps/ia, U CHCTEMbl TOYEUHBIX 3apsAaoB. EauHUIBI
I/ISMepeHI/ISI Haprl)KeHHOCTI/I.

[ToTok BekTOpa HaMPsHKEHHOCTH 3JEKTpocTaTuueckoro mnoss. Teopema ['aycca u eé€
MIPUMEHEHHNE K PACUYETy IEKTPUICCKUX TTOJIEH.

Pabora »snekTpocTaTMuecKoro ToJsA MO mepeMerieHuro 3apsaa.lloTeHnnanbHas >HEPrHs
3apsiga B DJIEKTpocTaTHYeckoM mosie. lloTteHuman. EavHUUBI W3MEpEeHHs MOTEHIHAIIA.
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[Torennman monss To4eyHOro 3apspa. Pabora 1o  mepeMemieHWro  3apsjaa B
3JIEKTPOCTATHYECKOM I10JIE.

[Tonstpu3zanus HEMOJSIPHBIX U TOJSIPHBIX JIUAJIEKTPUKOB B 3BJIEKTpUUYECKOM Tmosie. BekTop
NOJISIpU3aluu. DJIEKTPUYECKOE M0JI€ B JUAJIEKTpUKe. J(Manexkrpuyeckas MpPOHULIAEMOCTb.
Hanpsi>xeHHOCTh M OTEHIIMAI 3JEKTPOCTATHUECKOTO MOJISl B JTUAICKTPUKE.

DIEKTPOEMKOCTh IPOBOIHUKOB. EIMHMIIBI H3MEpPEHHs 2IEKTPOEMKOCTH. EMKOCTB MI0CKOTro
KOHJIEHCATOpa.DHEPrus 3apsHKEHHOIO MPOBOJHMKA U KOHJeHcaTopa. IlnoTHocTs s3HEeprum
3JIEKTPOCTATHYECKOrO MO, DJIEKTPUUECKOE T0JIE€ KAK BUJ MAaTEPHH.

ITIOCTOSIHHBINM DJIEKTPUYECKUM TOK, €r0 XapaKTepUCTUKH. Y CIOBUS CYILECTBOBAaHUSA TOKA B
MIPOBOJIHUKE. OJeKTpoABMXKywas cwia. Hanpsokenwe. 3akoH Oma ajig yyacTKa LENU U
noaHo# nenu. 3akoH Oma B auddepennmansaoit popme. 3akon Jxoyns — Jlenma. Pabota
MOIIIHOCTB 3JIEKTPUYECKOT0 TOKA. EIUHUIIBI UX U3MEPEHUSI.

[locnenoBarenbHOe M TapajuieIbHOE COEIMHEHHE MPOBOJHUKOB. PacyeT pa3BeTBIEHHBIX
anektpudeckux 1enei. [Ipasuna Kupxroda.

MarnutHoe Moje TOoKa. XapaKTepUCTUKUM MArHUTHOTO TOJISL: MAarHWTHAas WHIAYKIUA U
HaANPsDKEHHOCTh ToJsl. M300pakeHre MarHUTHOrO TOJIS C MOMOIIBIO JIMHUW MarHUTHOM
MHAYKIUU. [I0TOK MAarHUTHON MHTYKLIMH.

3akoH buo-Caapa — Jlamaca. Ero npumeHeHue K pac4eTy MarHUTHBIX MOJIEH.

Cuina, neicTBylolass Ha MPOBOJHUK C TOKOM B MarHUTHOM Tone (cujia Amrepa).
B3aumopeiictBue napauienbHbiX TOKOB. Cuila, AEHCTByroLIash Ha 3apsll, ABUXKYILIUKCS B
MarHuTHoe noje (cuna Jlopenna). Paauyc u mepuon oOparieHust 3apsHyKeHHON YacTUIlbl B
MarHuTHOM noJje. Pabora nmo nepemenieHuIo MpoBOAHUKA C TOKOM B MATHUTHOM TIOJIE.
MaruuTHble CcBOMCTBa BeuniecTBa JlnamarHuTHble BeliecTBa. llapaMarHuTHbBIE BEHIECTBA.
®eppomarneTuku. HamarnunuuBanue »ene3a B MarHuTHoMm noisie. ['mcrepesuc. I[lpupona
dbeppoMarHeTuszma.

OnektpomaruuTHass wuHAykuus. [lpaBuno JleHna s omnpezdenieHus  HalpaBieHUs
UHAYKIMOHHOTO Toka. Bemuumna 3JIC wunnykuumu. Mexanusm Bo3HukHOBeHus 2JIC
WHIYKIUU B IPOBOJIHUKE JBMKYIIMMCS B MAarHUTHOM I10JIE M B HEMOJABUKHOM IIPOBOJSAILIEM
KOHTYpE.

SBnenune camounnaykuuu. IC camoumHaykuumu. MHIYKTHUBHOCTH KOHTYpa M COJICHOMJA.
Ennnuna uaaykTUBHOCTH — ['eHpu. DHEprusi MarHUTHOTO TOJIA. DKCTPATOKU 3aMBIKaHUS U
pa3Mbikanus. Bzanmuas unaykuus. Toku @yko. Tpancdopmarop.

Pabora BhIXOna 37ekTpoHa U3 MeTauia. TepMmoanekTpoaHas smuccus. [IpuHmun pabotsl,
XapaKTePUCTUKU U TMPUMEHEHUE SJIEKTPOHHBIX JIamIl. BTOpuyHas 3JI€KTpOHHAsI SMHCCHSL.
DOTOIIEKTPOHHBIC YMHOKHUTEIH.

KoHTakT 1ByX  pa3sHOpOAHBIX MeTauioB. KOHTakTHas  pa3HOCTh  MOTEHIMAJIOB.
TepMonnexkTpoaBmKymas cuia. Tepmornapa, €€ rpagyupoBKa U MPUMEHEHHE.

[lonsiTHE O KBAHTOBOM TEOPUU MPOBOAUMOCTH. DJIEKTPONPOBOJHOCTh METAJUIOB,
TIOJIYITPOBOTHUKOB M IUDJIEKTPUKOB C TOUKHU 3PEHHUSI 30HHOW TEOPHUH.

CoOcTBeHHAs U PUMECHAs TPOBOJMMOCTD MOJTYIPOBOAHUKOB. OOpa3oBaHUe 3aITUPAIOIIETO
CIOS B MECT€ KOHTAaKTa JBYX IMOJYIPOBOJHUKOB PA3JIUYHOTO THUIA MPOBOJIUMOCTH.
[TonynpOBOTHUKOBBIM MO/, €r0 XapaKTEPUCTUKU M HCIONb30BAHUE MJI BBIITPSIMICHUS
MEPEMEHHOT0 TOKa. TpaH3ucTop.

DJIEKTPUUYECKHUI TOK B pacTBOpax AMeKTpoiauToB. CTeneHb aucconuanuu. 3akoH Oma amis
pacTBOPOB  BJEKTPOJUTOB. yekTponu3. 3akoHbl Dapaneda. OmnpexneneHue 3apsaa
OJIHOBAJIEHTHOT'O MOHA.

[TomydyeHue mMEepeMEHHOTO TOKa M €ro XapakTepucTUKu. OMHYECKOE COMPOTHBIICHUE,
KOHJIEHCATOP U KaTyIIKa UHIYKTUBHOCTHU B LIETIH IEPEMEHHOIO TOKA.
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3akon Oma a5 mocieIoBaTeNbHOM 1enu nepeMeHHOro Toka. CnBur ¢gas MexIay TOKOM U
HanpspDKeHueM. SIBieHue pe3oHaHca B LIENM IEPEMEHHOro TokKa. MOIIHOCTh B LIEMHU
NepeMEeHHOT0 ToKa. Ko GHUIMEHT MOIIHOCTH, ITyTH €T0 MOBBILIICHHUS.

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

ITpupona ceera. KBaHTOBO-BOJIHOBOM NyanusM. llIkana 31€KTpOMarHUTHBIX BOJIH.
['eomeTpuueckas ontuka. OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTUKH (IIPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA, HE3aBUCUMOCTH CBETOBBIX ITyYKOB, OTPAKEHUS U IPEIOMIICHUS
cBeta). [losiHOE BHYTpEHHEE OTpaKEHHE, €r0 IPAKTUUECKOE IIPUMEHEHUE.

Tonkue nuH3bl. OCHOBHBIE MOHATHS (IJ1aBHAs ONTUYECKAs OCh, ONTUYECKUN LIEHTp JIMH3BI,
dokyc, hokycHOe paccTosiHue). BoiBoa hopMyiibl TUH3EL. ONTHYECKAs CHUIIA JIMH3HIL.
[Toctpoenue nzoOpaxkeHus npeamera B inH3ax. HenocraTku nunH3 (chepuueckas u
XpoMaTHuecKas abeppaliusi, aCTUrMaTus3m).

®dortometpusi. OCHOBHbIE (POTOMETPUUECKHUE XaPAKTEPUCTUKU (CBETOBOW MOTOK, CHJIA CBETA,
OCBEILIEHHOCTD, IPKOCTb). ENMHUIBI H3MEPEHUS 3TUX BEJIIUYHUH.

Nntepdepenius ceera. KorepentHsle BojHbl. CrIOCOOB! OTY4YEHNs KOT€PEHTHBIX BOJIH

( Mmeron KOHra, Ounpusma u O6usepkana Openens).

WNutepdepenius cBeta. Y ciioBre MakcCuMyMa U MUHUMYMa uHTepdepenuuu. Pacuer
MHTEP(PEPEHIIMOHHOM KapTUHBI OT IBYX HCTOUYHUKOB.

Wutepdepeniiys cBeTa B TOHKHX IUIeHKaX. MIHTepdepeHInOHHbIe KapTUHBI B OTPAKEHHOM U
npoxoasieM ceete. [10710Ckl paBHOTO HAaKIIOHA, TOJI0CH PaBHOM TOMIMUHBL [IpakTHueckoe
IpUMEHEHHE UHTEePPEePEHIIUN CBETA.

UnTepdepenius ceeta. Konbiia HetoToHa. BeiBog popmyssl Ui painycoB CBETIIbIX U
TEMHBIX KOJIELl B OTPA)KECHHOM U IIPOXOJAILEM CBETE.

Hudpakuus ceera. YcnoBue HaOmoaeHus qudpakunu ceera. [Ipuanun [oiirenca-dpenens.
OOmbsicHeHHE sBIEHUS AU(PAKIIMHA HA OCHOBE 3TOr0 MPUHLIUIIA.

Hudpakuus Openens. Audpaxius Ha kpyriaom orBepctuu. Metoz 300 Openers.
Hudpaxus Opaynrodepa. Judpakuusa Ha oHON mIenu. Y CIOBUS MaKCUMyMaM U
MUHUMYMa.

Judpakuuonnas pemerka. Judpakuus Ha penieTke. Y cIoBUS MaKCUMyMaM U MUHUMYMa
JUIst TU(paKIMOHHOMN PEIIEeTKH.

Judpakuus Ha npocTpaHcTBeHHOH perietke. @opmyna Bynbda — bperros.

Pazpemaroniast cnocoOHOCTh ONITUYECKUX TTPHOOPOB.

[Tonspuzanus ceera. EctecTBeHHBIN U ossspu30BaHHbIN cBEeT. CIIOCOOBI MOTyYeHHS
MOJISIPU30BAHHOTO CBeTa. [IpakTnyeckoe npuMeHeHue SBICHUS MTOJSIPU3ALUN.
Ionspusanus ceera. i3MeHEeHNE HHTEHCUBHOCTHU CBETA IIPU IIPOXOKICHUU Yepe3
noJisipu3aTop. 3akoH Maioca. [lonsipusanus cBeta npu OTpaKEHUH OT AUIEKTPUKA. 3aKOH
bprocrepa.

JBoitnoe nydenpenomiierne. CBONCTBa 0OBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JTy4eH.
ITpusma Huxkouns, e€ ycTpOHCTBO U IPUHLIUI IEHCTBUS.

SIBieHue BpalleHus II0CKOCTH Nojsipu3aiui. ONTHYECKH aKTUBHbBIE BEIIECTBA. YTOJI
IIOBOPOTA IVIOCKOCTH IOJISIPU3ALIAN IIPU TPOXOKICHUM CBETA YEPE3 TBEPbIE BEIIECTBA,
pactBopsl. [IpakTHUecKoe MIpUMEHEHHE.

Hucnepcus ceera. HopmaneHas 1 aHOManbHast 1Ucnepchs. DIEKTPOHHAs TEOPHUS
JCIIEPCUU.

ITornomenue ceera. 3akoH byrepa. Paccesnue cBera. 3akoH Pasnes.

TennoBoe N3IIy4eHUe U €ro XapaKTEepPUCTUKU: CIIEKTPaIbHasl U UHTErpajIbHas
UCITyCKaTeNbHasi CIOCOOHOCTB, MOTJIONIaTeNbHas ClIOCOOHOCTD. [ToHATHE aOCOMOTHO
YEPHOTO Tea.
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TennoBoe n3nmyyenue. 3akoHbl TeroBoro uinydenns: Kupxroga, Credana-bonbimana,
Buna.
TemnoBoe nznyuenue. ®opmyna Panes-/xunca. Yasrpaduoneroas katactpoda. Dopmyia
[Inanka. OnTryeckas TUPOMETPHS.
®otordpexrt. Buemnwuii u BHyTpeHHHH HoTOdPdeKT. 3akoHbI hoTodPdexTa. YpaBHEHHE
Oitamreitna. O0bsicHeHHe 3aKOHOB (oTod(PdeKkTa Ha OCHOBE KBAHTOBOW TEOPHH CBETA.
doroaddexr. [Ipakruueckoe npumeHerue Gorodadpdexra. PoTorneMeHTs (BaKyyMHBIH,
ra30HaroJIHEHHbIN, BeHTUIbHBIN), OTOCOMPOTUBIICHHE, UX YCTPONCTBO U MPUHLIUIT
JICUCTBUA.
KBanToBsIe cBOiicTBa BemecTBa. @OTOH. DHEPrus, HUMIYJIbC U Macca (hoToHa. /[aBneHnue
CBETa.
KBanToBsie cBoiicTBa BemecTBa. dpdext Komnrona.
KopnyckyIsipHO-BOJIHOBOM JyajlM3M CBOMCTB BelecTsa. I unoresa ne bponis.
CooTtHoteHust HeotpeeneHnocrei I eizendepra.
BonnoBas ynkmus, e€ ¢pusnueckuii cMbica. BpemMeHHoe U cTalimoHapHOe ypaBHEHHS
[Ipénunrepa.
ATOM BOJIOpO/ia B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uncia (IJ1aBHOE, OpOUTAIbHOE,
MarHuTHOE, CIIMHOBOE), UX (u3nueckuid cmbici. CIEKTp aToMa BOJAOPO/Ia.
Crpoenne atoma. Monenu atoma Tomcona u Pesepdopaa. JIuneituatsiii ciekTp u
3aKOHOMEPHOCTH B CIIEKTPE M3ITYUYESHHs aTOMa BOJOPO/Ia.
Teopus bopa. [Toctynatel. Onbitel @panka u ['epia. Atom Bogopoaa no bopy (paaunyc
OpOUTHI, OJHASI SHEPTUA AJIEKTPOHA B aTOME, YHEPTHUsl KBaHTa, MOCTosiHHAA Pundepra).
Pentrenosckue Tpyoku. TopmoO3HOE peHTI€HOBCKOE U3IyUeHHE. PEHTreHOBCKHE CIIEKTPBI.
KopoTkoBosiHOBast TpaHUIla TOPMO3HOTO PEHTI€HOBCKOTO CIEKTpa. XapaKTepUCTHIECKOe
PEHTI€HOBCKOE U3JIydYeHHEe. 3akoH Mo3zmu.
Ctpoenue aToMHOTO siipa. [ledekt Macc. DHeprus cBsi3u, yJeIbHAs SHEPTUS CBSA3H.
CriocoObI oTydeHus SIEPHOM YHEPTHH.
Monenu atomHOro siapa (KanenbHasi, obonodeunas). Snepusie cunbl. Mx cBoiicTBa.
EctectBeHHas paninoakTUBHOCTh. COCTaB paJuOaKTUBHOTO U3JIydeHUs: o,P,y-nyun. Mx
CBOMCTBA.
PanuoaxTuBHBIN pacnaj. 3akoH paJloaKTUBHOIO pacnaja (BeiBon). [lepuoa nomypacnana,
AKTUBHOCTb PaJMOAKTUBHOIO JIEMEHTA.
HckyccTBeHHas palnOaKTUBHOCTB. SAepHbIe peakun. TUIBI SIEPHBIX PEaKIIUM.
Peakuus nenenns sapa. Llennas peakuus.
Peakuus cunresa. [IpoGiema ynpaBisieMbIX TEPMOSIIEPHBIX PEAKIINH.
DJeMeHTapHble YaCTHIIbI. XapaKTepUCTUKA U KJIacCU(PUKAIIMS HJIEMEHTAPHbBIX YaCTHII.
3aKOHBI COXPaHEHUs JIEKTPUUECKOI0, JIEIITOHHOTO U OapMOHHOTO 3apsi10B (MPUBECTH
npumepsl). KBapku
8. YueOHO-MeTOaAM4YecKOe M MHPOPMAIMOHHOE ol0ecredyeHHue AUCIUIIIUHBI

(MoayJin)

a) OCHOBHasI IMTEpPaTypa

Kann, Koncrantun bopucosuu. Kypc o0rieit ¢pusuku [IaekTpoHHBIN pecypce] : yaeOHoe
noco6ue / K. b. Kann. - Onekrpon.nan. - M. : KYPC : Uadpa-M, 2022. - 360 c. - Buemnss
ccbutka: http://znanium.com/catalog/document?id=393848
Nemunuenko, Bnagumup UBanoBuu. ®usuka [ DnekTpoHHbI pecypc] : yueOnuk / B. .
Hemunuenko, U. B. JlemuadyexHo. - 6-e u3a., nepepad. u 101M. - DIEKTPOH.AaH. - M. :
Undpa-M, 2021. - 581 c. - (Boicmiee oOpa3zoBanue - bakanaBpuar). - BHemiHss ccplika:
http://znanium.com/catalog/document?id=380106



3. Huxepos, Buktop AnexceeBuu. @usmka st By30B: MexaHuKa U MOJIEKYJIsIpHas (hu3uka
[DnexTponHsbIil pecypc] : yaeOnuk / B. A. Hukepos. - OnekTpoH. gaH. - M. : JlamkoB u K,
2019 - 136 c. - Buemmnsis cepuika: http://znanium.com/go.php?id=1093242

0) 10MOJTHUTEJIbHAS JIUTEpaTypa

1. Caseaben, Urops BiaagumupoBuu. Kypc ¢pusuku: yuebHoe nmocodue asisi By30B:
B 3 Tomax / . B. CaBenbes. - U3a. 9-¢, crep. - CIIO6. [u ap.] : Jlans, 2022.— Tom 1 : MexaHuka.
MonexynsipHas gusuka. - 356 c.

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

3. Cageanes, Urops Biaaaumuposuy. Kypc ¢usuku: yaebHoe nocobue amus
By30B: B 3 Tomax / M. B. CaBenbeB. - U3a. 7-e, crep. - CIIG. [u np.] : Jlawp, 2019.— Tom 3
KBantoBas ontuka. AtomHas ¢usuka. @usuka TtBepaoro Tena. PuszMka aTOMHOTO spa U
3JIeMEHTapHbIX yactuil. - 308 c.

4. CageabeB, Uropy BiaagumupoBuy. COOpHHMK BOIPOCOB M 3agad MO OOMICH
¢dusuke : yued. mocodbue nis By3os/ 1. B. Casenbes . - U3a. 10-e, crep. - CII6. : Jlanb, 2022. -
292 c.

5. Tpodpumona, Taucuss HUBanoBHa. COOpHHK 3a7ady MO Kypcy QHU3UKH C
pemenusive : yue0. moco6. s crya. By3oB / T. U. Tpodumona, 3. I'. IlanoBa. - 13a. 7-e,
crepeoTul. - M. : Beiciias mkomna, 2006. - 589, [3] c.

6. Tpopumona, Taucuss UBanosua. Kypc ¢usuku: yued. moc. ans CTyA.
yupexeHuit Boiciiero oopazosanus / T. U. Tpodumosa. - 24-e u3zn., crep. - M. : Axagemus,
2020. - 560, [2] c.

7. Boabkenmreiin, BanenTuna CepreeBna. CO0pHUK 337a4y 1o obuemMy Kypcy
¢u3uky : s cryn. TexHudeckux By3oB / B. C. BompkenmteitH . - 4-u3n., crep. - CIIO. :
Kumxusiii Mup, 2008 - 328 c. - (Cnenuanucr)

8. YeproB, Anexcanap I'eoprueBmy. 3agaunuk mo ¢usuke : [y4e0. moc. s

BTY30B]| / A. I'. UepToB, A. A. BopoOneB. - 3. 8-e, nepepad. u mgom. - M. : @uszmariur, 2009. -
640 c.

9. Tpopumona, Taucuss BanoBHa. ®usmka : 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 oopasobanue.) (bakanaBpuar)

r) mporpaMmmHoe obecnevyeHue u HTepHeT-pecypcsl.

JqueHmonHoenporpaMMﬂoeoﬁecne'{eﬂne:

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. 0OTCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

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

Project Expert 7 (Tutorial) for Windows

CIICKoncynbTanTl Itoc

KasperskyEndpointSecurity mis 6uzneca CtangapTHbIH

CBo00oaHO pacnpocTpaHsieMoe JTHICH3NOHHOE IPOrpaMMHOe ofecrneyeHne:
OpenOffice
LibreOffice



7-Zip

Adobe Acrobat Reader
GoogleChrome

B T.4. OTEYECCTBCHHOEC
SAunekc.bpaysep

HNudopmanuonHbie cipaBoYHbIe CHCTEMbI

— EnmHoe 0kHO JlocTyna K 00pa3oBaTebHbIM PeCypcaM— PeXUM J0CTYyIA:
http://window.edu.ru/

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

— Wurepdakc - LleHTp pacKpbITHs KOPIIOPATUBHON HH(POpMAIUH (CEepBEp PaCKPBITUS
uHOpMaIKN) — peKUM aocTyma: https://www.e-disclosure.ru/

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

— ABTOMaTH3MpOBaHHAs crpaBovHas cucteMa «CelbX0o3TexHHKa» (Web-Bepcusi) - pexum
noctyi: http://gtnexam.ru/

IpodeccnonanbHbie 6a3bl JAHHBIX

— Hayunas snexkrponnas oubnuoreka eELIBRARY.RU- pexxum nocryma: http://elibrary.ru

— Haykxomerpuueckas 06a3a JaHHBIX SCOPUS: 6a3a AaHHBIX pedepaToB W IUTHPOBAHHI—
pexxum poctyma:https://www.scopus.com/customer/profile/display.uri

— Odwuumanbheiii cadT DenepanbHON CIY>KObl TOCYAAPCTBEHHON CTAaTUCTUKHA— PEXKUM
nocryna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)

— Poccuiickas Axanemuss Hayk, OTKpBITBI JOCTYNl K HAy4YHBIM XypHallaM — PEXHUM
nocryna: http://www.ras.ru(OTKpbITBIi JOCTYI)

— OdunmanbHelii calT MuHHCTEpPCTBa CeIbCKOro xo03siicTBa Poccuiickoit denepanun —
pexxum goctyma:http://mex.ru/ (OTKpBITBIN TOCTYII)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

— DnekTpoHHbIl OubOnuoTeunslii karamor Web HWPBUC — pexum gocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

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

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

— DBC FOPAUT — pexum moctyna: hitps:/urait.ru/

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

— DNeKTpoHHas oubnuorexa M3J1aTETTBCKOTO LEHTpa «AKazneMus»:
https://www.academia-moscow.ru/elibrary/(xosmnexims CI1O)

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

9. MartepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCIUIIHHbI

VYueOnass ayautopust 1237 nans mpoBeaeHUs JTa0OpaTOPHBIX paboT. MexaHuka Hu
MoJekyisipHasi ¢puznuka. OCHOBHOE 00OpyI0BaHHE W HATJISIAHBIE TOCOOUS: TPUOOMETp, MasTHUK
ObepbOeka, MaTeMaTHUYECKUI U (U3NYECKUII MasTHUKU, MPYKUHHBIM MasTHUK, YCTaHOBKa JJIs
M3Yy4YEHUsl 3aKOHOB YIPYroro M HEYNPYroro yjaapa Tel, YCTAaHOBKA MJisi U3YyYEHHUS YIPYTHX
nedopmaruii, ycraHoBka misi ompeaenenuss Cp/Cy, Hacoc, yCTaHOBKA ISl OMpPEAeSICHUS
BSI3KOCTU KUAKOCTH MeToaoM (CTokca, BHUCKO3UMETPBI, YCTAaHOBKA [UJIsl OMpENEIeHUs
Kod(puIIMeHTa TOBEPXHOCTHOIO HATSDKEHHS METOJOM OTpbIBa KOJIbLIA, CEKYHIOMEp,
HITAaHT€HIIUPKYIIb, MUKPOMETP, TMHEUKH, TEPMOMETPHI.


http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
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http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

VYuebnas ayauropus 1229 nns mpoBeneHus 1abOpaTOPHBIX pabOT. DIEKTPUUYECTBO U
Maraetu3M. OCHOBHOE 00OPYJOBaHHME U HATJISAIHBIE TOCOOUS: YCTAaHOBKA JIJIsl M3YUYEHHUS 3aKOHOB
Kupxroda, (peocrat, amnepMeTpsl, BOJIBTMETPHI, COMPOTHBIICHHUS, BBIIPSIMHUTENh), YCTAaHOBKA
JUISL TIPOBEPKM 3aKOHOB IIEPEMEHHOr0 TOKa (ammepMeTp, BOJBTMETP, PEOCTaThl, KaTYLIKU
WHJIYKTUBHOCTH,  KOHJEHCATOpbI,  BBIIPSAMHUTENIb, IEPEMEHHOr0  TOKa),  TEpMoIapa,
MUKpPOAMIIEPMETP, JJIEKTPOILIUTKA, TEPMOMETPHI, MarasuH COINPOTUBICHHUI, YCTaHOBKa JUIs
MCCJIEJOBAHMsI 3aBUCUMOCTH COIIPOTUBIICHUS ITPOBOJHHUKA U MOJIYIPOBOJAHUKA OT TEMIIEPATYPBI,
AJIEKTPOIUIUTKA,  MyiabTuMeTp BP-11, ycraHoBka mjisi  u3ydeHuss p-n mepexoja
(MUJITHAMITIEPMETPBI, BOJIBTMETP, PEOCTaT, BBIIpAMUTENs B-4-12 ocummnorpad 31eKTpOHHBINA
yueOHBIi), yCTaHOBKA [UIsl CHSTHS XapaKTEPUCTUK TPAaH3HCTOPA, YCTAaHOBKA JMJIsi CHATHUSA
XapaKTEPUCTHK TPEXIIEKTPOJHON JIaMIIbl, OCHHMJUIOTpad, YCTaHOBKA Ui ONpEACICHHUS
TOPU30HTAIBHOM COCTABIIAIOIIECH HHAYKIIMM MAarHUTHOTO MOJIsi 3eMJIU (TaHreH-0yccollb, peocTar,
KJIto4, Beipsmutens B C-4-12. 9 amnepmerp).

VYyebnas ayautopus 1236 nmns mpoBeneHus J1abopatopHbeix pabor. OnTuka. ATOMHAs
¢usuka. OcHOBHOE 00OpYHOBAaHME W HATJISIIHBIC MOCOOMS: YCTaHOBKA IS M3y4eHUS! PabOTHI
(GOTO37IEMEHTOB  NMPUMEHSEMBIX B  MpoMbIIUIeHHOW  dnekrponuke (Crenx DC-5 );
YHUBEpCalIbHBIH MOHOXpomarop YM-2; ycraHoBka g nojdyueHuss kosiell HproToHa;
cnektpoMerp CD-46; ycraHOBKa [Uisl ONpEAENCHHUS IJIUHBI CBETOBOM BOJIHBI (TOHHOMETD,
TU(PaKIMOHHAS PEIIeTKA); YCTAHOBKA JIUIsl CHATHS XapaKTEPUCTUK (OTORIEMEHTA; ONTHYECKHMA
nupometp OIIINP-17; caxapumerp CY-4; pedpakromerp NPD-22.

Vuebnas ayauropust 1234 mist npoBeACHUS 3aHATUH JICKIIMOHHOTO U CEMUHAPCKOTO THUIIA
(MpakTUYeCKUEe 3aHATHUS ); TPYIIOBBIX U MHIUBUIYATbHBIX KOHCYIbTAIUN; TEKYIIET0 KOHTPOJIS U
IPOMEXYTOUHOH arTectaru. OcHOBHOE 000pyJOBaHHUE: SKPaH AJIsl MPOeKTopa | mIT., MpoeKTop -
| wT., KOMIOBIOTEP B KOMILIEKTE - | IIT.

VYuebnas ayauropust 1225 mist npoBeACHUS 3aHATUH JICKIIMOHHOTO U CEMUHAPCKOTO THUITA
(paKkTUYeCKUE 3aHATHUS ); TPYIIOBBIX U MHIWBUIYATbHBIX KOHCYIbTAIUN; TEKYILIETO KOHTPOIIS U
MIPOMEKYTOUHOM arrectanuu. OCHOBHOE 000pYAOBaHHUE: KPaH sl MPOEKTOpa 1 1IT., MPOEKTOp -
| wT., KOMIOBIOTEP B KOMILIEKTE - | 1IT.

OBECIIEYEHUE OBPA30BAHUSA JI5 JINL C OB3

st obecrieuenusi 00pa3oBaHUsl MHBAIUAOB U JIUIl C OTPAHMYECHHBIMU BO3MOKHOCTSIMHU
3710POBBS peaIn3alusl JUCHUIIIIMHBIMOKET OCYHIECTBIATHCSA B aJalTUPOBAHHOM BUJE, UCXOAS U3
WHIUBUIYATBHBIX MCUXO(PU3UUYECKUX OCOOEHHOCTEH U M0 JIMYHOMY 3asiBICHHUIO 00y4aroIerocs,
B YaCTH CO3JaHUs CHIEUATbHBIX YCIOBUM.

B cnemnumanbHbIe YCIOBHS MOTYT BXOJWUTH: NPEIOCTaBICHUE OTACIBHOW ayAHTOPHUH,
HEOOXOJUMBIX TEXHHYECKHUX CPEACTB, MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIETO HEOOXOAUMYIO
TEXHUYECKYIO TTOMOIIb, BEIOOP (OPMBI MPEAOCTABICHHUS] HHCTPYKIIMHU IO TIOPSAKY MPOBEACHUS
TEKYLIEro KOHTPOJSI M MPOMEKYTOYHOM aTTeCTallud, MCHOJIb30BaHUE CHEHUaIbHBIX
TEXHUYECKUX CPEJICTB, MIPEAOCTABICHUE TTepEPHIBA JIJIsl TpHEeMa MHUIIH, JIEKAPCTB U JIp.

Jlnst v ¢ orpaHUYeHHBIMU BO3MOYKHOCTSIMU 370pPOBbS IPELYCMOTPEHA OpraHU3alMs
KOHCYJIBTAIIMI C UCTIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-METOAUYECKUE MaTepHalbl JJIs CaMOCTOSTENbLHONH pabOThl 00yYarommxcs W3
YuCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) nmpenocrasisitorcst
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37J0OPOBBS M BOCIIPHUITHS HH(DOpMAIIHN:

Jlyist itn ¢ HapyIIeHUsSIMH 3PEHUS:

— B IieyaTHOU popme yBeTHMUEHHBIM MIpUPTOM,

— B (popMe JIEKTPOHHOTO TOKYMEHTA.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIeYaTHOM opme,

— B hopMe PIEKTPOHHOTO TOKYMEHTA.



I[HH JIAI ¢ HAPYUIICHUAMHU OIMOPHO-ABUIATCIIBHOIO alllapara:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.



10. Ilepevyenb KOMIETEHIHIA, ITANIBI, IOKA3ATEJIH M KPUTEPUH OLleHMBAHUSA

®uszuka (15.03.02 - Texnonoruyeckne MalIMHbI 4 000pya0BaHue, NPpouas CepBHC H TEXHHYECKAS IKCILUIYATANMS NPOMBIIIJIEHHOT0 000py10BaHHU)

Llens AUCIIHILTMHEL

(hopMHpOBaHUE NPEACTABICHUH, TIOHATHI, 3HAHUH 0 (QyHIaAMEHTAIBHBIX 3aKOHAX KJIACCUYECKON M COBPEMEHHON (PM3MKU M HABBIKOB IPUMEHEHUS B
npodeccroHaNBHO NeaTeIbHOCTH (PU3NYECKUX METOI0B U3MEPEHHI U CCIIE0BaHUH, HEOOXOIUMBIX JJIsl U3YYEHHS CMEXHBIX AUCLIUITINH, IS
TIPOIOIDKEHUS 00pa30BaHMUS.

3amaun JUCIUIIINHEI

2. PasButne mormaeckoro MuIIIICHHS.

1. W3ydeHne oCHOBHBIX 3aKOHOB MEXaHWKH, TEPMOIMHAMHKH, HIEKTPOMArHETH3Ma, OTITHKH,
3a1a4.

3. Osnasenue MeToaMu TaGOPATOPHBIX HCCIIETIOBAHUIA.

5. JleMoHcTpaums cBs3H pasaeios GM3MKK C NPAKTHYECKUMH 331a4aMH.
6. Pa3BuTHe yMeHHs HCIIONIB30BaTh 3aKOHBI (PM3UKH VISl pELICHHs IPUKJIATHBIX 33]1a4 ¥ TPaMOTHO HHTEPIPETUPOBATh UX PE3YNIbTATHI.

aTOMHOM CI)I/IBI/IKI/I 1 OCBOCHHUC MCTOJ0B PCHICHUA

4. BpipaboTka yMeHH M HABBIKOB MO NPUMEHEHHUIO 3aKOHOB (DM3UKH, HEOOXOAUMBIX IS BHIOPAHHOM CTICIMATLHOCTH U 1Sl IPUMEHEHHUS IOy eHHBIX
3HAHUWA B MHXEHEPHOU NPAKTUKE.

B mporiecce 0CBOCHHUS TaHHOW AUCIUILIMHBI CTYICHT (YOPMHUPYET U JCMOHCTPUPYET CICAYIOIINE

Komnerenun dopma
[Tnanupyemblie pe3yabTaThl 00yUEHUs Texnonoruu .
OIIEHOYHOT O CryneHn ypoBHEH OCBOCHHS KOMIIETCHIIUU
Hunexc DopmynupoBKa (MHIUKATOPBI TOCTHKEHUST KOMIIETCHITHN) hopmupoBanus cpeicTBa
O6uienpodeccrnoHaIbHbIE KOMITIETEHITUU
OIIK-1 Cniocoben NJI-1 onk.1 3HaET OCHOBHBIE MTOHATHS U Jlexun 3amaun ajs Huzke moporoBoro (Hey/10BJ1€TBOPUTEIbHBIH)
MPUMEHSTD OCHOBHEIC 3aKOHBI (PU3HKH. camocTosTensHOro | TpeOyemble 3HAHUS, YMEHUS U BIaJICHHUS HE
ectecTBeHHOHay4Hble | UJI-2 ori.1 YMeeT ucnoiap3oBaTh JlabopatopHbIe pabOTHl | peIICHHS c(OpMHPOBaHBL.
M OOIIEMH)KCHEPHBIE | CTATHCTUYECKUH anmapaT U TeXHHYECKHUE IHoporosrlii (Y10BJ1€TBOPUTEILHBII)
3HaHUS, METOHBI | CpelcTBa A 00paboOTKH Pemenue 3amau CobecenoBanune 3HaeTr  OCHOBHBIC  (PU3UYCCKHE  SIBICHHS,
MaTEeMaTHIECKOTO JKCIIEPUMEHTAIBHBIX TAHHBIX, 3aKOHBI (yHIAMEHTaFHBIC TIOHATHSA, 3aKOHBI H TCOPHHU
aHanmm3a " | QU3UKYU IS peryIupoBaHUs, TectupoBanue Otuer o KJIACCHYECKOH M COBPEMEHHOM (DU3UKH;
MOJICITUPOBAHUS B | YOpaBIEHUS U COBEPIICHCTBOBAHUS nmabopaTopHOH IIpoaBMHYTHII (X0po1110)
npodeccrnoHaNbHOMI TEXHOJIOTHYECKUX MPOIIECCOB pabote YMeer BbIACIATh KOHKPETHOE (PU3HUECKOE
JIeSITETTBHOCTH MIPUMEHUTENBHO K BEIOpaHHON cojep)kaHne B IPUKIAAHBIX 3a/1a4ax Oyaymiei
CHEINaTBbHOCTH, TPAMOTHO Tecr JIeATEIbHOCTH , 00pabaTeIBaTh
WHTEPIIPETHPOBATH ITOITYICHHbIE Pedepar 9KCIIEPUMEHTAIbHBIE JaHHBIE, TPAMOTHO

pe3ybTaThI

WJI-3 onk.1 Biageer ciocoOHOCTBIO
MPOBOJUTH AHAITU3 PE3yJIbTATOR
00pabOTKU CTATUCTUYECKUX TAHHBIX U
(hopMynHpPOBATH HA €r0 OCHOBE

MHTEPIPETUPOBATD MOTYYEHHBIE PE3YyIbTATHI |
Bricokuii (0TIM4HO)

Bnaneer, ciocOOHOCTBIO TIPOBOJIUTE aHAIIU3
PEe3YJIBTaTOB 00OPaOOTKH CTATUCTHYCCKUX
JTAHHBIX B HOPMYIIHPOBATh HA €r0 OCHOBE




MPaKTUYECKU 3HAYMMBbIE BHIBOJIBI
na-4 OIK-1 Bnaneer HaBbIKAMH
IUTAHUPOBAHHS CaMOCTOSITCIIEHOW pPabOThI

u METOAAMHU mab0paTOPHBIX
HCCIIENOBAaHMM, MeTodaMH 000OIIeHUs
pe3yNbTaToB npu MPOBEJICHUH

TEOPETHYECKHX H HKCHEPUMEHTAIBHBIX
HUCCIIEIOBAHUN

NPaKTUYECKU 3HAYUMbIE BBIBOJIbI, HABBIKAMHU
TUTAHUPOBAHUS CAMOCTOSITEIILHOI paboThl 1
METOAaMH JIabOPaTOPHBIX UCCIIEIOBAHNUH,
MeToIaMu 00O0OIICHNS Pe3yIbTaTOB IIPH
HPOBEJICHUH TEOPETHIECKUX H
IKCIIEPUMEHTAIIBHBIX UCCIIEJOBAaHUI




		2025-02-20T15:05:22+0300
	Медведева Наталья Александровна
	Подпись документа




