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Pabouast mporpamMma cocrapiieHa ¢ yueToM TpeOOBaHMIA:

® NIOpsiJIKa OPTaHM3alMK U OCYILECTBICHHs] 00pa30BaTeIbHON AESITEILHOCTH 0 00pa30BaTebHBIM
porpaMMaM BBICIIETO OOpa3oBaHMsI — MporpaMmaMm OakajnaBpuara, MporpaMmaM CIHEIUaINTEeTa,
porpaMMaM MarucTpaTypbl, yTBEPKICHHOTO MPUKa3oM MUHUCTEPCTBA HAYKH U BBICIIETO 00pa30BaHUS
Poccutickoit ®eneparuu ot 06.04.2021 Ne 245(c u3MEHEHUSIMH U JIOTIOJIHCHUSIMH )

e QeepabHOTO TOCYNAPCTBEHHOIO 00pa30oBaTEeNIbHOTO CTaHJApPTa BBHICIIEr0 O00pa3oBaHUS IO
HanpasiieHuto noAarotrosku 21.03.02 3emieycTpoHCTBO U KaJacTpbl, YTBEP)KICHHOIO IIPUKA30M
MuHucTtepcTBa HayKH W BbIcHIero oOpaszoBanusi Poccuiickoit ®depepanmu ot 12.08.2020 Ne 978 (c
M3MEHEHUSMHU U JTOTIOJTHEHUSMH ).

[IpenogaBaTesnb, HOArOTOBUBIIMM pabodyr0 IPOrpaMMy:
ACCHCTEHT

kadenpsl HGOPMAITMOHHBIX TEXHOJIOTHH,
MaTEeMaTHKU U PU3UKH A.B. Ceménon

Pabouas nmporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl HHPOPMAIIMOHHBIX TEXHOJIOTUH, MATEMaTHKH
1 ¢usuku (mpotokot Ne 8 ot «7» ampens 2025 r.)

3aBenyommii kadeapoi B.1O. Unbun

Pabouyas nmporpamma peKoOMeH/I0BaHa K UCIOJIb30BAHUIO B yUeOHOM IPOLIECCe METOANYECKON KOMUCCHEN
(baxynbpTeTa CeNbCKOXO03SIMCTBEHHOIO CTPOUTEINILCTBA, 3eMIleyCTpoicTBa 1 KagactpoB ([Iporokon Ne 8 ot
«23y» anpens 2025 1.)

IIpencenaresb MeTOANYECKON KOMUCCHU P.B. bpeyc

PykoBoauTens 0CHOBHOM NPO(ecCHOHATLHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl N.J. 3apyuxuii




1. lIpeamer. leau u 3a1aun JUCUUILINHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTe/IbHOM
NMPorpaMmbl

IIpenmeromM MMCHMIUIMHBIL «(PHU3UKa» SBISIOTCS OCHOBHBIE 3aKOHBI MEXAHUKH, MOJICKYJIAPHOU (DPU3UKH
Y TEPMOJIMHAMHUKH, SJIEKTPHYIECTBA U MArHETU3Ma, ONTUKH, AaTOMHOM U sIIEPHON (DU3HKH.

Lesbi0 THCHUILIMHBI ABJIsieTes1 (GOpMHUPOBaHUE KOMITIEKCAa 3HaHUN 00 OpraHU3alMOHHBIX, HAYYHBIX U
METOANYECKUX OCHOBAX (PU3MKH, POPMUPOBAHUE Y CTYJICHTOB LIEIOCTHOM €CTECTBEHHOHAYYHOI KapTUHBI MUPA;
U3y4YeHHe METOJI0B (PH3UYECKUX HCCIIEIOBAaHUN U (PU3NUECKUX MTPUOOPOB, KOTOPBIE HCIONB3YIOTCS B CEITLCKOM
XO3SICTBE, COBPEMEHHOM CTPOUTENBCTBE U APXUTEKTYPE; N3ydeHHE (PU3MUECKHX SBICHUM, JISKAIUX B OCHOBE
MIPOEKTUPOBAHUS, CTPOUTENHCTBA M BEIOOPA CTPOUTEIBHBIX MATEPHUAJIOB.

OCHOBHBIMY 32/124aMHU M3Y9CHUS TUCIUTLTUHBI SIBIISTFOTCSL:

— M3Y4UTb OCHOBHBIE (PM3UYECKHE SABICHUS, (PyHIaMEHTAIbHBIC IIOHATHS, 3aKOHBI U TEOPUU KITAaCCUYECKON
Y COBPEMEHHOH (DH3UKHY;

— BBIPa0OTaTh YMEHUS MIPUMEHSTH MOMyYeHHbIE 3HAHUS 10 (PU3MKE MPU U3YUYSHUH APYTUX JUCLUILIIMH,
BBIICJISITh KOHKPETHOE (PU3MYECKOe COAepKaHWe B MPUKIAIHBIX 33a4aX Mpo(eCcCHOHATBHOM JIeITeTbHOCTH,
CO3/1aBaTh U AHATM3UPOBATH TEOPETUYECKHE MOJICIH SIBIICHUH U ITPOLIECCOB;

— c(OpMHPOBATh IIETIOCTHOE TPEACTABICHHE O (DH3UKE, €€ PO B COBPEMEHHOM CHCTEME 3HaHWHA U
MOHMMaHKE HEOOXOAMMOCTH MAaTeMaTHUECKOro 00pa30BaHusl B MOJrOTOBKE OakaiaBpa,

— oOecrieunTh TOMyYeHHE (PYHAAMEHTAIBHBIX 3HAHWH, HEOOXOIUMBIX ISl HM3y4YCHHs IUCHUTLIAH
€CTECTBEHHOHAYYHOTO ITUKJIA U CTICIUATBHBIX TUCIUTLIHH;

— Hay4YHUTh CAaMOCTOSITEIILHON PabOTHI C IUTEPATYPOH 1O (PU3KKE U €€ TIPHIIOKEHHUSIM.

MecTo AMCHUIVIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM POrpaMMbl.

Juctmmmina  «®usuka» OTHOCHTCS K auciuiuidHaM  ooOsiparensHoM vacti (B1.0.17) ocHoBHO#M
npoeccuoHanbHONM 00pa3oBaTeNbHON TMporpamMmbl  Bbiciiero oOpasoBanust (manee — OIIOIT BO) mo
HaripaBieHuto noaroroBku 21.03.02 3emieycTpoiicTBO U KaJacTphbl.

JlucuumiuHa OCHOBBIBaeTCS Ha 0aze MHIKOJNBHOTO Kypca (U3MKH WU AUCHUILTUHBI «Bbicmas
MaTtemaTkay. ComepikaTenpHas YacTh TUCIMILTHHBI « DU3HKay 0XBATHIBACT CIIETYIOIINE BOMPOCHL: MEXaHHK,
MEXaHHUKa JKUJIKOCTEN U Ta30B, MOJIEKYJIsIpHast (PU3HKA U TEPMOJAUHAMUKA, SJIEKTPUIECTBO U MATHETH3M, OITHKA,
aTOMHas U siiepHas (przuka.

JucruruimHa yutaercss Bo 2 W 3 ceMecTpax, mpeamiecTByeT Onoky 3 locymapcTBeHHass MTOroBas
arrectaiust «IloaroToBka K mporieype 3al|Thl U 3al1Ta BBITyCKHON KBamnpHUKamoHHoH padoTen (B3.01)

2. [lepeyeHb IJIAHUPYEMBIX Pe3yJabTATOB 00YUYE€HUSsI MO TUCIUIJIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHUA 00pa30BaTeJIbHOM MPOTrPAMMBI

€CTECTBCHHOHAYUYHBIE U
oOIIenHKEHEPHBIC 3HAHUS

aHanm3a, BEIOOpa
ONITUMAIHFHOTO BapHaHTa
JUTSI KOHKPETHBIX
YCIIOBUM MPH CO3TaHUU
3EMJICYCTPOUTENBHOM U
KaJacTpOBO
JIOKyMEHTAIUU

Koasbl DopmMyIHPOBKA NHaukaTopbl 10CTHAKEHUS Ilnanupyemble pe3yJbTaThl
KOMIIeTeHIIH KOMIIeTeHIINH KOMIIeTeHIIHH o0yueHus
i

OIIK-1 Crnocoben pemats 3amaun | OIIK-1.1 3HaTh onpeeneHnss OCHOBHBIX
npodeccrnoHanbHOM JleMoHCTpUpYeT 3HaHUSI | TOHATHH (PU3UKH, CHUMBOJIUKY,
JEATEIbHOCTH IPUMEHSSA | MOACIUPOBAHUS 3aKOHBI, OCHOBHBIE IIPUEMBI
METOJIbl MOJIETUPOBAHUS, | OTJCIbHBIX (PPAarMEHTOB |/10Ka3aTEIbCTB (U3UUECKUX
MaTeMaTU4eCKOro rporecca, 3aKOHOB U YTBEPXKICHUM;
aHanu3a, MaTeMaTH4eCKOro yMeThb aHAJIU3UPOBATh 3a/1a4y,

BBIZIETISIS €€ 0a30BbIe
COCTaBJISIONTUE, TPUMCHSITh
HMMEIOIIYIOCS TEOPETUUYECKYIO
0azy;

HMeTh HABBIKH MEPEBOIUTH
peabHYIO 33J1avy Ha SI3bIK
¢bu3uKu, BEIOMpPATh METO] €€
pELLIEHHS CTPOUTh MPOCTEUIIIHE
MOJICTIU TIPU PEIICHUN




npodeccroHaNbHBIX 3a/1a4,
CaMOCTOSITENTFHO PACHIUPSATH U
yrayOsiTh 3HAHUSL.

OIIK-1.2

Ucnonp3yer
dbyHIaMEHTaTbHBIC
3HAHUS B
npodeccuoHanbHOM
JESITEIIbHOCTH JIIst
pelIeHns KOHKPETHBIX
3aJa4 B
3EMJIEYCTPOUCTBE U
KaJacTpax

3HaTh OCHOBHbIE (PU3UYECKHE
SABJICHUS U QyHJAMEHTAJIbHBIC
MOHSITHS, 3aKOHBI KJIACCUYECKON 1
COBPEMEHHOM (hU3UKH;
COBPEMEHHYI0 HAyYHYIO
anmaparypy,

yMeTb UCIOJIb30BaTh METO/IBI
MaTeMaTHYeCKOro MOJICITUPOBAHUS
MPOLIECCOB OKPY>KAIOIIEr0 MUpa B
peteHn MpoeCCHOHATEHBIX
3aj1ay4; co3/laBaTh 0a3bl
OKCTICPUMEHTAITBHBIX IAHHBIX U
MPOBOUTH UX aHAJIM3; IPOBOAUTH
TIOYBEHHO-3KOJIOTHIECKOE
o0creIoBaHue € UCIOIb30BaHHEM
(U3HYECKUX XapaKTEPUCTUK ITOYBHI
Y SKOJIOTHYECKOE COCTOSTHUE
OKpPYXaroue cpeapl;

HMeTh HABBIKH IPUMEHEHHUS
METO/I0B MaTeMaTHUECKOTO
MOJICTTUPOBAHUS U aHATH3a
00BEKTOB 3eMJICYCTPOICTBA U
KaJacTpoB; GU3HMUECKUMU
METOAaMHU TIOYBEHHO-
9KOJIOTUYECKOT0 00ecreueHust
3eMJICYCTPOMCTBA U KaJaCTPOB.

3. O0béM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
3aounas popma OuyHo-3a04Has
Ounast dopwa obyenns 0o0yueHus dbopma o0yueHus
B T.4.II0 CEMecTpaMm Bcero Bcero
Bunei pabor a, o o o
Beero 1 8 | « 8 g ™ g
= = N = N =
Q (D] (0] (0]
[&] [&] & &
OO6mast Tpy10€MKOCTH
ACTIHIDIHHB, 6/216 | 3/108 | 3/108 6/216 -
3a4.¢J1./9aCOB, B TOM
qucie:
KonrakTtHas pabora,
76 38 38 20 -
YacoB:
- JICKIIAN 36 18 18 8 -
- IPaKTUYECKHE 40 20 20 12 )
(ceMmuHApCKNUE) 3aHIATHS
- 1abopaTopHbIe pabOTHI - - - - -
CamocrosrenbHas paboTa, 140 70 70 196 )
4acoB
KonTpoJb, yacos - - - - -




Bun npomexyrodnon Jauer

aTTecTanuu (3a4ér, ’ 3a4yeT JK3aMeH 3adeT, PK3aMeH -
sxcsaven) 9K3aMEeH

4. Conep:xanue IMCUUILINHBI
4.1. Pa3fenbl AMCHMIIJIMHBI U BUAbI 3aHATHH (TeMaTHYeCKUH IJ1aH).
1‘3‘121 Pasznen nucuuniainHbI(TemMa) J 113 JIP CPC
Ounas ¢opma o0yueHus

Monyns 1. «MexaHnka 10 10 - 34
Monyns 2. «MonekymsipHas pu3rKa U TepMOJIUHAMUKA. 8 10 i 34
MexaHuKa )KUJIKOCTEN U Ta30B)

Monyins 3. «9nekrpocratrka. [loCTOSIHHBIN 3JIEKTPUYECKUM TOK. 10 10 i 34
DJIEKTPUYECTBO U MArHETH3M»

Moayns 4. «Ontuka. AToMHas U siiepHast (QH3UKa» 8 10 - 36
Bcero 36 40 - 138

3aounas ¢popma 00yueHusn
Monyinb 1. «MexaHnukay 2 4 - 50
Monynb 2. «MonekynspHas $u3nKa U TEPMOJAUHAMUKA. 5 9 i 48
MexaHuKa JKUIKOCTEN U ra30By
Monynb 3. «9nektpoctatuka. [1ocTOSHHBINA 2EKTPUUECKUNA TOK. 5 4 i 50
DJIEKTPUYECTBO U MAarHETH3M»
Monyib 4. «Onrrka. ATOMHasI 1 siiepHasi (prU3HKa) 2 2 - 48
Bcero 8 12 - 196
OuHo-3204Has ¢popMma oﬁyqe‘}mﬂ ‘ | ‘

4.2. Copepxanue pasfeoB y4eOHON M CIHUIIIMHBI

Moayasb 1. «kMexanuka»

Tema 1. Mexanu4eckoe IBHKEHHE MATEPHAJIBbHON TOYKH M TBEPAOI0 TeJiA.

Cuctema otcuéra. [IpoctpancTBo, Bpems nBmkeHHe. MaTepraiibHast Touka. AOCOIIOTHO TBEPOE
teno. Ilapamerpbl ABMXKEHUS (pajnyc-BEKTOp, MeEpeMeIleHHe, CKOpOCTb, yckopeHue). IlpuHumm
oTHocuTenbHOCTH ['anmuned. CBolicTBa NPOCTpPAHCTBA M BPEMEHHM B HMHEPUUAIbHBIX CHCTEMaX.
[IpssmonuHeitHOe U KpUBOJIMHENHOE ABMKeHne. TpaekTopus. KunemaTrka nocTynareapHOro JBUKEHUS.

Tema 2. JInuHaMHKA MOCTYNATEJIbHOI0 JIBMKEHHS MaTEepHAJbLHOH TOYKH W TBEpPAOro Teja.
3aKOH COXpaHEHHs MMILYJIbCA.

Junamuka noctynarenbHoro askeHusa. Cuna, macca. 3akoHbl HbroToHa. 3akoH coxpaHEHHs
UMITyJIbCa W €ro CBs3b C OJHOPOAHOCTBIO IpocTpaHcTBa. Heympyruit ynap. @yHaamMeHTaIbHBIE
B3aUMOJICVCTBUS U CUJIbl. PEaKTMBHOE IBUKEHUE.

Tema 3. Cuiibl B MeXaHHKE.

KoHncepBaruBHbIe cucTeMbl. Chiia TSKECTH. 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHUE
cBoOoHorO najgeHus. Pabota cunbl Tsxectu. Kocmuueckue ckopoctu. Cuna ynpyroctu. Cuiia TpeHuUs.
Bunel Tpenus. 3aBUCUMOCTb CUIIBI TPEHUSI OT CKOPOCTH JIBHKEHUS U IPYTUX (PaKTOPOB.
Heuneprnuanbable cucteMbl oTcueTa. CHIlbl HHEPLUHU NPU KPUBOJIMHEHHOM JBMKEeHUH. LleHTpoOekHbIe
CHJIBI MHEpIUU U cuiibl Kopronuca Bo Bpalaronuxcsi CUCTEMax OTCYETa U UX MPOsBIIEHUE Ha 3eMiie.

Tema 4. PaGoTa n 3Heprusi. 3aKOH COXpaHEHHs JHEPIrUH.

OHeprus Kak yHUBEpcalibHas Mepa paziuyHbIX (OpM IBMKEHHS] M B3aUMOJCWUCTBUS MaTepHH.
PaboTh!I cuITbl U ee BeIpaskeHUe yepe3 KpUBOJUHEHHbIN nHTerpain. Kunernueckas s3HEpTrus MeXaHU4eCKO
CUCTEMBl U €€ CBA3b C paldoTON cui, NpUIOKEHHBIX K cucreme. llome kak ¢opma Martepuu,
OCYILIECTBIAIONIAs CUJIOBOE B3aMMOJEHCTBHE MEXIy udacTHLaMM BellecTBa. [loTeHumanbHas sHeprun
MaTepHaIbHON TOYKH BO BHEIIIHEM CHJIOBOM IIOJIE€ M €€ CBS3b C CHJIOW, AEHCTBYIONIEH HA MaTEPUAIbHYIO
Touky. [loTeHIManbHas SHEPrUsl CUCTEMbI. YTIPYTUil ynap. DHeprus ynpyro aepopMUpOBaHHOTO Tela U



I'PaBUTALlMOHHOTO B3aUMOJCHCTBHUS TeJ. 3aKOH COXPAaHEHUS MEXAHMYECKOM DHEPIMM M €ro CBS3b C
OJTHOPOJIHOCTBIO BpPEMEHHM. 3aKOH COXpaHEHMs] M NPEBpAIlCHMUs] DJHEPIMM Kak IpOSIBICHUE
HEYHMUYTOKUMOCTH MaTEpHUU U €€ IBHKEHUS. [IpuMepbl NpuMeHeHUs 3aKOHOB COXPaHEHMS MUMITYJbCa U
SHEPIrUH.

Tema 5. JluHaMUKa BpalIaTeJIbHOI0 JIBHKEHUNA. 3AKOH COXPAaHEHUsI MOMEHTA UMITYJIbCA.

MOMEHT CHJIBI U MOMEHT HMITyJIbCa MEXAaHUYECKOW CHCTEMbI OTHOCUTENIBHO TOUKM (IOJIIOCAa) U
OTHOCHUTEJIBHO HEMOJBMXHOW OCH. MOMEHT MHEpLUUHU TBEPAOIrO Tejda OTHOCUTEIBHO OCH. YpPaBHEHHUE
JUHAMMKHU BpalllaTeJIbHOIO JABM)KEHUSI TBEPAOIO TEla OTHOCUTEIBHO HENMOJABHUXHOW ocu. Kunetnueckas
SHEPrus BPALAIOLIETOCs Tejaa. 3aKOH COXPAHEHHMs MOMEHTA MMITYJIbCA M €r0 CBSA3b C U30TPOMHOCTBIO
IIPOCTPAHCTBA.

Tema 6. 'apmoHuyeckue KoJe0aHus.

Mastauku. [uddepeHunanbaple ¥ KHHEMAaTUYeCKHe ypaBHeHHs KoneOanuil. Ilapamerpbl
kosnebanui. CBoOoaHble KosebaHusa. CKOpPOCTb, YCKOPEHHE M 3HEprusi KoieOaTeabHOro JIBUXKEHUS.
Crnoxenue konebanuil. 3atyxaromue konebanus. JuddepeHnuanbnoe U KMHEMAaTHYECKOE ypaBHEHHS
koneOanuit. Ilapamerpel konebGanuii. [lekpement 3aryxanus. Koapdumment 3zaryxanusa. Bpews
penakcanuu. Anepuonuueckue Kosiebanusi. BeiHyxnenHble kojeOanus. [lapaMeTpsl BBIHYXIEHHBIX
kosnebOanuii. Pezonanc. ABTokonebaHus.

Tema 7. BosiHOBBIE IIPOLIECCHI.

Bounnbl, Mexanu3m ux obpazoBanus. [IpogonbHble M HonepeyHble BOJIHBI. YpaBHEHHE Oeryiuei
BOJIHBI. J[MHA BOJIHBI M BOJHOBOE 4Mcio. llpuHuun cynepno3uuuu BoOJH. KorepeHTHbIE BOJIHBI.
Wntepdepennys BonH. CTosure BOJIHBL. Y paBHEHHUE CTOSTYEH BOJIHBI.

Tema 8. OcHOBBI AKYCTHKH.

AKycTHUyecKHe BOJIHBL, MX XapakTepucTtuku. Dddexr [oriepa. 3ByK M €ro XapaKTEpUCTUKH.
Wubpa3Byk U yabTpa3ByK B IPUPOJIE.

Mopyab 2. «KMexaHuka »KHIAKOCTeH 1 ra3oB. MoJiekyasipHas (pU3MKa 4 TEPMOAMHAMHUKA)

Tema 9. 'mapoaunamMuka. 3aKOHbI MEXaHUKH KUJAKOCTEH U ra3oB.

Xapakrepuctuku xuakocred. IloBepxHocTHOoe HaTsbkeHue. CmauuBanue. Kpaesoilt  yrod.
Menucku. Kanumisipasiid 3¢ pexr.

Tema 10. Moaekyasipuasi pusnka.

[Tpenmer monekynsapHoi ¢(usuku. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
UJCANBHBIX Ta30B. MOJIEKYISIpHO-KNUHETHYECKAs] MHTEepIpeTalus TemrnepaTypsl. CpeaHss KHHETHYECKas
SHEpPrusi MOJEKYJbl. 3aKOH DPAaBHOMEPHOI'O PpACIpeNeleHMs] SHEPruil Mo cTeneHsM CBOOOIbl. 3aKOH
MakcBernia o pacnpeneneH|ul MoJeKy rasza no ckopoctsaM. OnsiT Hltepna. bapomerpuueckas gpopmyna.
Pacnipenenenne bonbimana. CpeaHee 4HCIO CTOJKHOBEHHMH M CpeAHsisl JUIMHA CBOOOJHOTrO mpobena
MOJIEKYII.

Tema 11. BaasxnHocTb BO31yXa.

BnaxnocTs Bo3ayxa. Touka pocsl. MeToabl U3MEpeHNs BIa)XKHOCTH BO3lyXa. BiMsHUE BIa)KHOCTH
Ha OMOJIOTMYECKHE U MEXaHUYECKUE OOBEKTHI.

Tema 12. SIBjieHus1 nepeHoca.

['paguent ¢pusnyeckoit Benuuunsel. uddysus, 3akon Guka. BHyrpennee tpenue, 3akoH HproToHa.
TernonpoBoHOCTh. 3akoH Dypbe. OO1Ias XapakTepUCTHUKA SBJICHUN TIepeHoca.

Tema 13. TepmoanHaMHKa PABHOBECHBIX COCTOSTHHMIA.

Pabora raza mo usMmMeHeHH0 00BEMa. BHYTpeHHss PHEpPrus TepMOJUHAMUYECKON CHCTEMBI.
[IepBblil 3aKOH TEPMOJAMHAMMKH, €TO MTPUMEHEHNE K HU3omponeccaM. TermnoéMkocTs uaeanpHoro raza Cp
u (.. Pabora raza B pa3HbIX u3ompoueccax. Anumabatmueckuid mporecc. YpaBHeHue Ilyaccona.
HanpasnenHocTs nporeccoB B pupoje. Bropoil 3akoH TepMOAMHAMUKH.

Tema 14. TepmoauHaMuKa HeOOPATHMBIX POLECCOB.

O6patumsriii u HeoOpaTuMebIil iporiecchl. [{ukim Kapro. KIT mukna Kapro. @usudeckas mpuanHa
HEOOpPaTUMOCTh MPOILIECCOB MPHUPOAbL. DHTporus U e€ ¢uzndeckuid cMmpica. [IpuHIMI BO3pacTaHUs
SHTPOIUH.

Mopnyas 3. «uekTpocTaTuka. II0CTOAHHBIH 3JIEKTPHYECKHI TOK. DJIEKTPUYECTBO 1
MAarHeTUu3M»



Tema 15. DuekTpocraTuka.

3akoH Kynona. Dnexrpuueckoe nosie. Hanpsx€HHOCTh 3nekTprueckoro noist. HanpsskéHHOCTh
noJsist ToueyHoro 3apsana. [IpuHuun cynepniozunmu snektp. noieil. Teopema Octporpanckoro-I'aycca.
Pabora B snextp. mone. IloreHnman, pa3sHOCTh MOTeHUUANOB. LUpKymsiuust BekTOpa HANPsHKEHHOCTH
anekTp. noss. CBOOOAHBIE W CBSI3HBIC 3apsiibl. THUIBI JUAIEKTPUKOB. DJIEKTPUUECKUU JIUIOIb, €ro
IIOBE/ICHUE B JIEKTpUUECKOM Ioiie. Bekrop nonspuzannu. Hanpsyk€HHOCTB 3JIEKTp. MO B IUIIEKTPUKE.
[Ibe30ameKTpruYecKuil U ANEeKTPO-CTPUKUMOHHBIA 3 dexTsl. Pacnpenenenue 3apsiioB B IPOBOJHHKE.
[ToBepxHOCTHAs IJIOTHOCTB 3apsia. DIEKTPOoEMKOCTh. KOHIEHCATOPhI, CUCTEMBI KOHAEHCATOPOB. DHEPIUs
CUCTEMBI DJIEKTP. 3apsAI0B, 3apsHXKEHHOTO IPOBOJHUKA. DHEPrUsl KOHIeHcAaTOpa, €€ 00bEMHAS IIIOTHOCTD.

Tema 16. IlocTOSTHHBII TOK.

DJIEKTPUYECKHUI TOK M €ro XapakrepucTuku. Cuia u IUIOTHOCTh TOKa. [lajieHne HanpspkeHus u
AJEKTPOJBIDKYIIAsl cuja. 3akoH Oma. DIeKTpONpPOBOJHOCTb, JIEKTPUUYECKOE COMPOTUBIICHHE. 3aKOH
Jlxoyns-Jlenna. 3akon Oma u Jlkoynsa-Jlenna B muddepennuanpaon popme. Hocurenn smekTpuyeckoro
3apsaa. [IBuokeHHe HOCUTENEH 1oj IeHCTBUEM 3JIeKTpruueckoro nois. IlogsumxHOCTh HOCUTENEH. 3aKOH
Owma u JIxoyns-JIleHna kak ciecTBue KJIacCUHYeCKON TEOPUH AJIEKTPOIIPOBOIUMOCTH.

Tema 17. Marnern3m. MarHuTHoe moJie M ero XapaKkTepUCTHKH.

MarepuanbHOCTh MAarHUTHOTO MOJs. J[eficTBME MAarHUTHOIO MOJIA HA MPOBOAHUK C TOKOM. 3aKOH
Amriepa. MaruutHas WHAYKOUs. MarhutHele cuiioBble JIMHHUU. 3akoH buo-Capapa-Jlammaca u ero
MIPUMEHEHHUE ISl pacyéTa MarHUTHBIX IMOJIEH MPSMOJIMHENHOr0 U KOJIbLEBOro TOKOB. Hampshk€HHOCTH
MarHMTHOIO NoJIs. JBHyKeHHE 3apsKEHHBIX 4acTUll B MarHuTHOM nose. Cuna Jlopenna.

Tema 18. DnexkrpomarautHas UHAYKIUsSA. CaMOMHAYKIHS.

CaMoMHIyKIMsST M B3aUMOMHAYKIMA. OCHOBHOM 3aKOH 3JIEKTPOMarHUTHOM HHAYKLUUHU. 3aKOH
@apanes, npaBwio JleHna. DIeKTPOHHBI MEXaHU3M 3JIEKTPOMArHUTHOW MHAYKUUUA. MarHUTHBINA MOTOK.
WHyKTUBHOCTB. DHEPrUsi MArHUTHOTO MOJIsI, 00bEMHAS TNIOTHOCTD YHEPTHH.

Tema 19. DileKTpOMarHuTHbIE KOJICOAHUS U BOJIHBI.

Konebanuss B anmekrpuueckoM KoHType. duddepeHunanbHoe W KHHETHUECKOE YpaBHEHHS.
[Tapametprl konebanuil. CBoOoaHBIe KosieOaHus. CroxxkeHue kojeOaHWM. 3aryxaromue KojieOaHus B
AJIEKTPOMAarHuTHOM KOHType. uddepeHnnanbHoe 1 KUHETUYECKOe ypaBHEeHUs Kosebanuil. [lapamerpsl
konebanuid. JlekpemeHnT 3aryxanus. Koapdunuent 3aryxaHus. Amnepuoandeckue KoyieOaHusl.
Brinyxnennsie konebanusi. Pesonanc. ABrokoneOanusi. OTKPBITBIN AJIEKTpUUECKU KOHTYp. Bubparop.
DJeKTpoMarHuTHele KojebaHus, UX xapakTepucTtuka. Ilokazarens npenomienus. [lpuniun Iroiirexca.
[Ixana 351eKTPOMAarHUTHBIX BOJIH.

Tema 20. OcHoBbI d1eKTPOHUKH. IloTynpoBogHNKOBBIE IPHOOPBHI.

Bunsl snemenTapuasix amuccuit. Pabora Brixosa 3ieKkTpoHa. TepModIeKTpUuecKass SMUCCHUS U €€
3aKOHBI. DJEeKTpUYecKuil paspsa B razax. [IuHu-adgdext. DnekrpoBakyyMHble mpuOopsl. KoHTakTHBIE
aBieHus. TepmoanexkTpoasrxkyias cuia u agpdekt [lensthe. P-n nepexon. I1oaynpoBoJHUKOBBINA U0 U
TproJ. OCHOBBI MUKPOJIEKTPOHUKH.

Mopnyas 4. «OnTuka. AToMHas U siepHas Gunka»

Tema 21. OnTuka. BosiHOBbIe OnITHYECKHE SIBJICHHS. 3AKOHBI T€OMETPUYECKON ONTHKH.

3aKoHBI OTpaXKeHUs U npesnomieHus ceeta. [lonnoe BHyTpeHHee oTpaxeHne. O0bsICHEHNE 3aKOHOB
reOMETPHUYECKOW ONTHKH C MOMOIIbI0 npuHuuna [rodrenca. Murepdepenuus BoaH. MuTepdepenius
cBeTa, €€ ocoOeHHOCTH. MeToj MoTy4eHHs] KOTepEeHTHBIX MCTOYHHUKOB cBeTa. [IpumeHeHue siBIeHUS
uHTepdepeHn cBeta. udpakius BoiH, e€ 00bsicHeHHe ¢ nmomoulbio npuHuuna [roitrenca. ITpunnun
Ioiirenca-®penens. Audpakiuonnas pemeTka, e€ npuMeHenrne. B3anMoaelicTBrue cBeTa ¢ BELIECTBOM.
ITonapuzanus csera. JlBoliHoe myuenpenomieHue. 3akoH Maioca. Ilonspusanus npu OTpakeHUU H
MIPEJIOMIIEHUHU CBETa Ha TpaHUIlE IBYX IUAIEKTpUKOB. [Ipu3ma Hukons. SIBneHue BpaleHus mIOCKOCTH
konebanuid. [lucmepcus cera. HopmanbHas W aHopManbHas aucnepcus. J{MCIIEpCHOHHBIA aHaHU3.
[Tornomenue ceeta. 3akon byrepa-Jlambepra. KoaddunueHT mormomnieHus.

Tema 22. Kopnycky./sipHble CBOCTBA 3JIEeKTPOMAarHUTHBIX BOJIH. KBaHTOBas onTuka.

Oco0eHHOCTH TeIIOBOTO H3MyudeHus. Monenb abcomoTHO uépHoro Tenma. 3akoH Kupxroda.
Pacripenenenne sHepruu B crekTpe abcomoTHO u€pHoro tena. 3akonel Ctedana-bonbimana u Buna.
['mnoresa [Tnanka. OnTudeckas nmupomeTpusi. 3aKoH BHemHero ¢oTtodddekra. YpaBHeHHe DHUHINTEHHA



st BHemHero  gorodddexra. OOBsicHeHne 3akoHOB (orodddekTa ¢ TOMOIMIBIO KBaHTOBBIX
npencrasiaeHuil o csere. [Ipumenenue ¢ororddexra. Onbitel Jlebenera. [laBnenue cera. KBantoBoe
oOBbsicHeHHe naBlieHUs cBeTa. KBaHTOBoe o0ObsAcCHEHHE MaBieHUsA cBeTa. KopmycKymsipHO-BOJHOBOM
Ty alli3M.

Tema 23. ®u3uka aTOMOB, MOJIEKYJI M TBEPJAOIO0 TeJa.

JIuneiuaTele COEKTPHI KaK KIIOY K CTPOCHHUIO aTOMA. 3aKOHOMEPHOCTH B CIEKTPE aTOMAPHOTO
Bojopona. [lmanerapnas wmopgenbs aroma. I[loctymatel bopa. Pamuycel crannoHapHbBIX —OpOWT.
DHepreTUUeCcKuil CreKTp aToma Bogopoaa. [lpupoaa cnekrpanbHbIX JIMHUA. MHOT03JIEKTPOHHBIE ATOMBI.
I'maBHOE, OpOUTAIbHOE U MAarHUTHOE KBaHTOBbIE yucia. CruH 35ekTpoHa. CIUHOBOE KBAHTOBOE YHCIIO.
[Tpunuun Ilaynu u pacnpeneneHue 3JIEKTPOHOB IO CTAMOHAPHBIM COCTOSHMSIM. CIEKTpbl aTOMOB U
Mouiekyl. CTpykrypa TBEpAbIX Tesl. Cuila CBsi3M YacTull B TBEPIBIX Tenax. Kpucramwinueckue pemeéTku.
HedekTtol cTpykTyphl. Mexannueckue cBoiicTBa TBEpABIX Tenl. edopmarms. 3akon ['yka. Pacuér momyns
ynpyroctd. Teopernyeckas U peanbHas MPOYHOCTh TBEPIBIX Tesl. TerioBble CBOMCTBA TBEPIBIX TEI:
TEINIOEMKOCTD, TEIVIOBOE PACIIMPEHUE, TEIIIONPOBOAHOCTb.

Tema 24. SInepuas ¢pusuka.

Pa3meps! u cocras saep. Hykionsl. 3apsnoBoe u maccoBoe uucia. M3oronsl. Bzaumoneicteue
HYKJIOHOB. DHeprus cBsi3u. Jlepekr macchl. AKTUBHOCTb, ITOCTOSIHHAS paclaja, Iepuo] Mojypacnaja.
Anbda-uznydenue, ero npupoja U XxapakTepUCTHKH. B3anmoseiicTBre ¢ BemecTBoM. 3auTa OT ASHCTBUS
u3iydyeHus. bera-uznmydenue, ero npupoja u xapakrepuctuku. [Ipasuno cmemenus. Bzaumoaericteue ¢
BELIECTBOM. 3allluTa OT ACUCTBUS M3Iy4deHMs. ['amma-u3iIydeHHe, €ro Npupoja U XapaKTEPUCTHKH.
B3aumoneicTBue ¢ BEIECTBOM. 3allUTa OT JEHCTBUSA U3ilydeHUs. HelTpoHHOE n3inyueHue, ero npuponaa
U XapakTepucTuku. B3aumopeiicTBue ¢ BemiecTBOM. 3amiura OoT ACUCTBUS M3NyudeHus. VckyccTBeHHas
paanoaKkTUBHOCTD. [lenenue TsHKENbIX saep, kodhUuimueHT pasMHOXKeHUsT HEUTPoHOB. LlenHas peakuus.
Kputnueckas macca. Pacu€r BenmuuHbl 3HEpruu aesieHus sapa. M3ortomnsl, ux ucnosib3oBaHue. Peakunn
TEPMOSAIEPHOIO CUHTE3a. DJIEMEHTaPHbIE YaCTHLIBL.

4.3. IlepeueHb TeM JieKIMid

O0BéM, u

Ne Tema ekt ¢dopma oOyueHust

n/m OYHO-
OdHas | 3a0uMag | . oo

Mopyas 1. «Mexanuka» 10 2 -

1 Tema 1. Mexanndeckoe ABMKEHUE MAaTEPUAIIBHON TOUYKU U 2 05 -

TBEPJIOTO TeJa.
2 Tema 2. /IlunamuKa noCTynaTeabHOTO IBUKEHHUS] MaTepHaIbHOM 1 05 -
' | TOYKHU M TBEpJOTro Telsa. 3aKOH COXPaHEHMsI UMITYJIbCA. ’

3. | Tema 3. Cunbl B MEXaHHUKE 2 0,5 -

4. | Tema 4. PaboTa u sHeprusi. 3aKOH COXpaHEHHs YHEPTHUU. 1 0,5 -

5 Tema 5. Jlunamuka BpamaTeabHOTO ABMKEHHS. 3aKOH COXPaHEHUs 1 i -

MOMEHTA UMITYJIbCA.

6. | Tema 6. 'apmMoHHueCcKHe KOIeOaHUS 1 - -

7. | Tema 7. BomHOBBIE IPOIIECCHI 1 - -

8. | Tema 8. OCHOBBI aKyCTHKH 1 - -
Mopnyab 2. «MexaHnka :KuakocTe u razoB. Mosekyasipaas pusnka 8 5 -
1 TEPMOIMHAMHUKA

9. | Tema 9. 'mapoanHamuka. 3aKOHBI MEXaHHUKH JKUJKOCTEH U Ta30B. 2 0,5 -
10. | Tema 10. MonekynspHas ¢usuka. 2 0,5 -
11.| Tema 11. BnaxxHOCTB BO3/ayXA. 1 0,5 -
12.| Tema 12. SBnenus nmepeHoca. 1 0,5 -
13. | Tema 13. TepmoarHaMUKa paBHOBECHBIX COCTOSTHHIA. 1 - -
14.| Tema 14. TepmonuHamMHKa HEOOPATUMBIX MTPOLIECCOB 1 - -



Moayab 3. «Jaekrpoctatuka. IIoCTOSIHHBINH 3J1eKTPUYECKHH TOK.

10 2
DJIEeKTPUYeCTBO U MATHETU3M»
15. | Tema 15. DnekTpocraTuka. 2 0,5 -
16.| Tema 16. IlocTosiHHBIN TOK. 2 0,5 -
17.| Tema 17. Maraetusm. MarauTHoOE MOJIE U €r0 XapaKTEPUCTUKHU. 2 0,5 -
18. | Tema 18. DnexkrpoMaruuTHas UHAYKIUA. CaMOUHTYKITUA. 1 0,5 -
19.| Tema 19. DnekTpoMarHuTHbIE KOJIEOAHUS M BOJIHBI. 2 - -
20. | Tema 20. OcHOBBI 251eKTpOHUKH. [10JIyITIPOBOAHUKOBBIE IPUOOPBHI. 1 - -
Mopnyasb 4. «OnTuka. ATOMHas M siiepHast Gu3nKa» 8 2 -
21 Tewma 21. OHTI/IvKa. BosnHoBBIE onTHYECKHE SIBICHUS. 3aKOHBI 9 0.5 -
FeOMETPUUYECKOM ONTUKH.
29 Tema 22. KopnyckyJsipHbI€ CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. 9 05 -
" [KBaHTOBast ONTHKA. ’
23.| Tema 23. ®usuka aTOMOB, MOJIEKYJ M TBEPJIOTO TeJa. 2 0,5 -
24.| Tewma 24. SinepHas pusnka. 2 0,5 -
Bcero 36 8 -
4.4. IlepeyeHb TeM NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
O0BéM, u
Ne . dopma oOyueHwHs
w Tema npakTudeckux (CEeMHUHAPCKUX) 3aHATHIA pos
OyHag | 3a0uHAA | oo
Monayab 1. «Mexanuka» 10 4 -
1 Tema 1. Mexanuueckoe JABHKEHUE MaTepUATbHON TOYKU U 5 05 -
TBEPAOrO Tela.
5 Tewma 2. /lunamuka mocTynaTenbHOTO IBHXKEHUSI MaTepUATbHON 1 05 -
" | TOYKH M TBEPJOTO Tesia. 3aKOH COXpaHEHUsI UMITYJIbCa. '
3. | Tema 3. Cuibl B MEXaHUKE 2 0,5 -
4. | Tema 4. Pabora u 3Heprus. 3aKOH COXpPaHEHUsI SHEPTUU. 1 0,5 -
5 Tewma 5. Jlunamuka BpamareabHOTO JBMKEHUS. 3aKOH COXpPaHEHUS 1 05 -
MOMEHTAa UMITYJIbCA.
6. | Tema 6. 'apMoHMYECKHE KOJICOAHUS 1 0,5 -
7. | Tema 7. BonHOBBIE TPOLIECCHI 1 0,5 -
8. | Tema 8. OCHOBBI aKyCTUKHU 1 0,5 -
Monyab 2. «Mexanuka »kuaKocTeil u razoB. MoJiekyasipHas pusznka 10 5 -
U TePMOJIMHAMH KA
9. | Tema 9. 'mapoarHamuka. 3aKOHBI MEXaHHUKH JKUJIKOCTEH U Ta30B. 2 0,5 -
10. | Tema 10. MonekynspHast pu3nka. 2 0,5 -
11.| Tema 11. BnaxxHocTh Bo3ayXa. 1 0,5 -
12.| Tema 12. SBnenus mepeHoca. 1 0,5 -
13. | Tema 13. TepmoarHaMuKa paBHOBECHBIX COCTOSTHHIA. 2 - -
14.| Tema 14. TepmonnHaMuKa HeOOpaTHUMBIX NMPOILIECCOB 2 - -
Moayab 3. «Jaektpocratuka. IloCTOAHHBIN 3JIeKTPHYECKHIl TOK. 10 4 -
DJIeKTPUYECTBO U MATHETH3M
15.| Tema 15. DnexrpocraTuka. 2 1 -
16. | Tema 16. IloCTOSIHHBIN TOK. 1 1 -
17.| Tema 17. Mardaetusm. MarauTHOE MOJIE U €r0 XapaKTEPUCTUKHU. 1 0,5 -
18. | Tema 18. DnekrpoMaruutHas UHAYKIHS. CaMOMHAYKITHSL. 2 0,5 -
19. | Tema 19. DnekTpoMarHuTHBIE KOJICOAHUS 1 BOJIHBIL. 2 0,5 -




20. ‘ Tema 20. OcHOBBI 35eKTpoHUKH. [10TyNIPOBOTHUKOBBIE TPHUOOPHI. 2 0,5 -

Mopnyasb 4. «OnTuka. ATOMHas M siiepHast GU3NKa» 10 2 -

21, Tewma 21. OHTI/IvKa. BonHoBBIE OnTHYECKHE SIBICHUS. 3aKOHBI 4 05 -
FeOMETPUUYECKOM ONTUKH.

29 Tema 22. KopnyckyJsipHbIE€ CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. 9 05 -

' [KBaHTOBasI ONITHKA. ’

23. | Tema 23. duzuka aTOMOB, MOJIEKYJI U TBEPAOTO TEJa. 2 0,5 -

24. | Tema 24. SInepHas pusmka. 2 0,5 -
Bcero 40 12 -

4.5. [lepeyeHb TeM J1a0OPATOPHBIX PadOT.
He npenycmotpensl.

4.6. Buabl caMoOCTOATEJbHONH PpadoOThI CTYJIEHTOB M MNepedyeHb Y4yeOHO-MeTOAUYeCKOro
ol0ecrieyeHus1 AJIs1 CAMOCTOAITE/IbLHO PadOThI 00y4aKOIINXCS

4.6.1. TloaroroBka K ayiMTOPHBLIM 3aHATHAM

[TonroroBka oOy4arOmMXCs K ayAWTOPHBIM 3aHATHUSAM COCTOMT M3 IMOJITOTOBKH K JIEKIUSM U
MOJIrOTOBKM K J1a00paTOPHBIM 3aHATUSAM U IPOBOJUTCS B 4aChl CAMOCTOSATEILHOM pabOoTHI.

[TonroToBka K JEKIIMH BKIIIOYAET B ce0s1 MpOpabOTKy U yCBOSHHE MaTepHalia MPEAbIIyIUX JCKIHA,
a TaK)Ke CaMOCTOSITEJIbHOE U3yUYeHHUE T€X BOIIPOCOB, KOTOPbIE BHIHOCATCS Ha CAMOCTOSATEIIBHOE U3YUYEHHE.
Ota paboTa J0KHA BECTHCH C KOHCIIEKTOM JICKIUI U y4eOHUKOM, B pe3yJIbTaTe KOHCIIEKT JIKIIUH JODKEH
YTOUHATHCS U YIIIyOIsThes. Bo3HuKaromye Bonpockl HEOOX0IMMO 3alUChIBATh, YTOOBI 33/1aTh UX JIEKTOPY.
Takast perynsipHast paboTa MOMOXeT CTYACHTY aKTHBHO OCBaMBaTh HOBBIM MaTepHall Ha JEKIHX.

ITonroToBka K 1a0OpaTOPHBIM 3aHATHUAM BKIJIIOYAeT B ceOsl MOJrOTOBKY OTY€Ta MO BBIMOJIHEHHOU
nabopaTtopHoi paboTe M MOArOTOBKA K BBINOJIHEHMIO cleayroleil JaboparopHoit paboTel. OTYETHl O
1a00paTOpHBIM paboTaM JOJDKHBI OPOPMIISATHCS B OTAEIBHOM TETpaau MO JabopaTOPHOMY NPAKTUKYMY,
IpU 3TOM JJIsl KaXJ0i paboThl HEOOXOAMMO yKa3aTh €€ Ha3BaHHe, 1eJib paldoThl, JaTy MPOBEACHUS
U3MEpEeHUH, 3amnucaTth pe3yJbTaThl W3MEPEHUH B TaOJUIBI, MPOBECTH COOTBETCTBYIOIIYIO O0pabOTKY
pe3yIbTaTOB MPSMBIX M KOCBEHHBIX H3MEpEHHii, 3alHcaTh OTBETHl. B KOHIlE KaXIOW J1abopaTopHON
paloThI MPUBOJATCS KOHTPOJIbHBIE BOIIPOCHI, HA KOTOPBIE CTYAEHTHI JJOJKHBI JaTh MUCbMEHHBIE OTBETHI B
cBoeilt TeTpanu. JlJisg nmonyyeHus 3adera 1o JiabopatopHo paboTe CTYACHT JIOJDKEH:

— HayuduThCsl paboTaTh ¢ mpubopamMu U 000PYJOBaHUEM, UCIIOIb3YEMBbIM B JIaHHOU JIaOOpaTOPHOIi
pabore;

— MPOBECTH NMPABHIILHO U3MEPEHUS U 00pabOTKY pe3ysIbTaTOB ATUX U3MEPEHMIA;

— 0(pOpMHUTH OTYET MO JAHHOM pabOTe B CBOCH TeTpaau i J1aOOpaTOPHBIX padoT;

— YSACHHUTHh TEOPETHYECKMH MaTepuall Mo Hu3ydyaeMoi B pabore TeMe B o0ObeMe OTBETOB Ha
KOHTPOJILHBIE BOITPOCHI.

4.6.2. IlepeyeHb TeM KypPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboTsl (IPOEKTHI) HE TPETYCMOTPEHBI.

4.6.3. IlepeueHb TeM pepepaToB, pacueTHO-rpaguYecKux pador
He npenycmoTtpeHsl.



4.6.4. IlepeyeHb TeM U YUeOHO-METOAMYECKOT0 00ecneYeHUs IJIs1 CAMOCTOATEIbHOIH padoThl
o0yuyawuuxcst

O6béM, 1
Ne . Y4eOHO-MeToInYecKoe (opwma obyucHHs
1/ Tema caMOCTOSITEIBHOM PabOTHI OYHO-
o0ecrieueHue OYHa [3a04YHa
i 3a04Ha
b b a
Mopayasb 1. «MexaHuka» Kann K. b. Kypc obueit 36 50 -
1 Tema 1. Mexanu4deckoe JBUIKCHUE ¢usuku : yuebnoe nmocodue / K. 6 3 -
'| MaTepuanbHO#M TOYKH U TBEPJOTO Tela. b. Kann. — Mocksa : KYPC :
Tema 2. JIluHaMHKa IOCTYNATEILHOIO HNH®PA-M, 2022. — 368 c. - -
5 | ABHKCHHUS MATCPUANLHOI TOUKH 1 ISBN 978-5-905554-47-6. - 6 6
"| TBepmoro Tena. 3aKOH COXpaHCHHS Texer : onexrponnsri. - URL:
UMITYJIbCA. https://znanium.ru/catalog/prod
3.| Tema 3. Cuiibl B MEXaHUKE uct/1094750 (nara oOpawenus:| 4 6 -
4 Tema 4. PaGoTa u sHeprus. 3aKoH 02.09.2024). — Pexum 4 5 -
' | coXxpaHeHHs YHEPTHH. AOCTYyMA: 110 IIOAITHCKE.
Tema 5. /InHaMuKa BpamaTeiabHOTO -
5. | ABMKEHUSI. 3aKOH COXPAaHEHHUsI MOMEHTa 4 6
UMITYJIbCa.
6.| Tema 6. F'apmoHUUYeCcKHE KOJICOAHMS 4 6 -
7.| Tema 7. BomHOBBIC TIpOLIECCHI 4 6 -
8.| Tema 8. OCHOBBI aKyCTHKHU 4 6 -
Moayasb 2. «MexaHuKa JKUAKOCTeH 1 Kann K. b. Kypc obueit -
ra3oB. MoJiexkyJasipHasi pusuka u ¢u3uky : yueObHoe mocoodue / 34 48
TEPMOAMHAMHUKA)» K. b. Kauu. — Mocksa :
9 Tema 9. I'mnponunamuka. 3aKOHBI KYPC : UHOPA-M, 2022. — 5 8 -
' | MEXaHUKH )XUJKOCTEH U ra3oB. 368 c. - ISBN 978-5-905554-
10.| Tema 10. MonekyJsipaasi QU3HKa. 47-6. - TexcT : DIEKTPOHHBIH. -| 6 8 -
11| Tema 11. BraxuocTs Bo3ayxa. URL: 6 8 -
12, Tema 12. SBnenus mepeHoca. https://znanium.ru/catalog/prod| 4 8 -
13| Tema 13. Tepmoannamnka paHoBecHbix | UCt/1094750 (nara obpamenmus: 6 8 -
| cOCTOSHMIL 02.09.2024). — Pesxxum
14| Tema 14. Tepmoannamika HeoOpaTHMBIX AOCTYIA. IO IOMITHCKE. 6 g -
MIPOIIECCOB
Moayasb 3. «JeKTpoCcTATHKA. [Toroxux, C. A. ®usuka. -
IMocTosAHHBIH 3JIEKTPHYECKUI TOK. COopHuK 3a1ay. 34 50
DJIeKTPHYECTBO U MATHETH3M» DJeKTpOMarHeTusm,
15.| Tema 15. DnektpocraTuka. KOJICOAHHMS Y BOJIHBI, OIITUKA, 6 10 -
16.| Tema 16. IlocTOsSHHBIN TOK. KBAHTOBAs W sepHast GusuKa : | g 8 -
Tema 17. Marnetnsm. MarautHoe 1moJje yue6Hoe nocodue / C. A. -
17. IToroxux, C. A. Crpenbuos. - | 4 8
CTO XapaKTCpuCTHH. Hosocubupck : M3a-so HI'TY,
18 Tema 18. DnexTpomMarHuTHas MHIAYKIHUA. | 2020. - 120 c. - ISBN 978-5- 6 3 -
CaMonHIyKIHS. 7782-4163-3. - Tekcr :
Tema 19. DnekTpomMarHuTHBIE KoneOanus | MEKTpoHHBIA. - URL.: -
19. ¥ BOJIHEL https://znanium.com/catalog/pr 6 8
oduct/1868904 (mata :
20. Tema 20. OCHOBBI YIEKTPOHUKH. obpamerns: 02.09.2024). — 6 3
[TonynpoBOJHUKOBBIE IPUOOPHI. PesKHM JI0CTYTIA: TIO TIOJTHCKE.




Mopayasb 4. «Ontuka. AtomHas u sigepHasi | Cusyxun [I. B. O6mwmii xypc -
36 48
buzuka» ¢dbuszukn: YuebHoe mocobue s
Tema 21. Ontuka. BoiHoBbie onTuueckue | By30B: B 5 Tomax Tom 2: -
21.| sBieHus. 3aKOHBI TEOMETPUYECKOU TepmonnHamuka n 10 12
ONTHKH. MOJICKYJISipHAst ¢dusuka
Tema 22. KopnyckynspHbsle CBOMCTBa CuByxun JI.B., - 6-e u3z., crep. -
22.| 2JIGKTPOMarHUTHBIX BOJH. KBaHTOBas - MockBa OUIMATIIUT, 12
ONTHKA. 2014. - 544 c. ISBN 978-5-
Tema 23. ®usuka aTOMOB, MOJICKYJT H 9221-1514-8. -  Texkct -
23. . | 10 12
TBEPJIOTO Tea. 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/pr -
24.| Tema 24. SAnepnas dusuka. gg;zztz&lﬁo 02.09.2024)(.2[“3 12
PexuM gocTyna: no noanucke.
Bcero 140 | 196 -
4.6.5. Jlpyrue BUAbI CAMOCTOSATEIbHOI PadOThI CTY1€HTOB
He npenycMoTpeHsl.
4.7. IlepeyeHb TeM U BH/IOB 3aHATHH, IPOBOJAMMbIX B HHTEPAKTHUBHOM ¢opme
Nen/m | Dopwma 3aHsATHS Tema 3anaTusa NHTEpaKkTUBHBIA METOJ O0BeMm, 1
1. Jlexuus DJeKTpocTaTHKA. WHTepakTUBHASL JSKLIHSI 2
2. Jlexuus PaGora u oHeprus. 3axoH | IHTepakTHBHas JeKUUs 2
COXpaHEeHHUS DPHEPTHUH.

5. @oHJ OLIEHOYHBIX CPEJACTB Il IPOBeAeHUs IPOMEKYTOYHOM aTTecTaAluu

[TonHoe onmcanue (OHOA OLIEHOUYHBIX CPEACTB TEKyIIeH M INPOMEXYTOYHOM aTTeCTalH
oOydJaromuxcs C IEepeYHeM KOMIETEHIMH, ONMCAaHMEM IIOoKa3aTelneil M KpPUTEpPUEB OLCHUBAHMS
KOMIIETEHIMH, KAl OLECHWBAHUS, TUIOBBIC KOHTPOJIbHBIE 33JaHUS M METOJUYECKHE MaTepUallbl
NPEJICTaBIICHbI B IPUJIOKEHUH 3 TaHHOM paboueil mporpaMmsl.

6.

YyeOHO-MeTOAMUYECKOE 00ecneueHue TUCIUILINHBI

6.1. PexoMeHnayemasi JuTepatypa
6.1.1. OcHoBHas JquTEpaTypa

No /i ABTOp, Ha3BaHWE, MECTO M3IAHUS, H3/1aTEIbCTBO, TO/I N3IaHHS, KOJIMIECTBO Koun-Bo 3Kk3.
B CTpaHMII B OUOJI.
Kann K. b. Kypc obmeii ¢usuku : yyeOnoe mocodue / K. b. Kann. —

1 Mocksa: KYPC : UIHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. [ DnexTpoHHBII
Texkcr: anextponnsiid. - URL: https://znanium.ru/catalog/product/1094750 pecypc
(mata obpamenus: 27.03.2025). — Pesxum J0CTyna: O MOAIUCKE.

[Toroxux, C. A. ®usuka. COOpHUK 3a/1a4. DIEKTPOMArHeTH3M, KoJeOaH s
Y BOJIHBI, ONITHKA, KBAHTOBAs U sifiepHast pusnka : yueoHoe mocodue / C. A.

5 [Toroxwux, C. A. Crpenbuos. - HoBocubupck : MU3a-so HI'TY, 2020. - 120 ¢.| DneKTpOHHBIHA
- ISBN 978-5-7782-4163-3. - Tekcr : anekTpoHHbIid. - URL: pecypc
https://znanium.com/catalog/product/1868904 (nara oOpamieHus:

27.03.2025). — Pexxum nocTyna: mo nojmuckKe.
CusyxuH /1. B OO6muii kype ¢pusuku: YuedHoe mocodue ist By30B: B 5 DnexTpoHHBii

3 |romax Tom 2: Tepmonunamuka u MoJiekyisipHas pusuka / CuByxus J[.B., - pecype

6-e u3n., crep. - MockBa :OU3MATIINUT, 2014. - 544 c. ISBN 978-5-9221-




1514-8. - TekcT : anekrponHbId. - URL:
https://znanium.com/catalog/product/470190 (xata obpareHus:
27.03.2025). — Pexxum 10CTYIIA: 0 HOIHCKE.

Xappynsik B. I'. Kypc ¢usuku : yue6Hoe mocobme / B.I'. XaBpyHsk. —
MockBa : MHOPA-M, 2021. — 400 c. — (Bsicmiee oOpa3oBaHue:
4 | bakamaBpuar). — DOI 10.12737/762. - ISBN 978-5-16-006395-9. - Tekcr :
anekTpoHHbIA. - URL: https://znanium.com/catalog/product/1149108 (nara
obpanienus: 27.03.2025). — Pexxum JOCTyIIA: 110 HOAIMHKCKE.

DNEeKTPOHHBIN
pecypc

6.1.2. /lonoJiHUTE/ILHAS JIUTEPATYpPa

Ne i/t

ABTOp, Ha3BaHUEC, MECTO U3JJaHUs, N3JATCIILCTBO, 'O U3JaHNA, KOJIMYECTBO CTPAHUI]

I'padosckwuii, P.1. Kypce ¢pusuku: yued. mocobdue. / P.1. I'paboBckuii — 8-e uzn. crep. - Cnb.:

1.
WznarensctBo "Jlanp", 2005. - 608 c.
AxynusiH, A. H. UccnenoBanue siBieHUS 3JIEKTPOMAarHUTHOW MHIYKIWH © y4eOHO-
5 METOUYECKOe ToCcoOue sl MPOBeACHUS 1a00paTOPHO-MIPAKTUYECKUX paboT mo ¢pusnke Ha

0a3e MHTEPaKTUBHOTO JJabopaTopHoro npaktukyma "Otkpeitas ¢pusuka 1.1" / A. H. AxynusH ;
benl CXA um. B.A. I'opuna. - Maiickuii : U3n-Bo benl'CXA um. B.S. 'opuna, 2014. - 31 c.

6.1.3. Ilepuoanyeckne U3TAHUSA
He npenycmotpensl.

6.1.4. MeToauyeckue yKazanus st 00y4aOUUXCsl 10 OCBOEHHIO TUCIHILINHBI

Ne i/t

ABTOp, Ha3BAHUC, MCCTO U3JIaHHWA, U31aTCIbLCTBO, I'OJ] U3JJaHNA, KOJIMYCCTBO CTPAHUIL

1.

Bonosuk B.H. ®u3nka. Mexanuka. Meroauueckue yka3aHus AJs1 IOATOTOBKH K
naboparopaomy npaktukymy / B.H. Bonosuk. Jlyranck: 'OY JIHP JIHAY, 2018. — 102 c.

Bonosuk B.H. ®usuka. MonekynspHas ¢pusuka u TepMoANHaAMHUKa. MeToindeckue ykazaHus
2. |ans moaroroBku K saboparopHoMy npakTukymy / B.H. Bonosuk. Jlyranck: 'OY JIHP JIHAY,
2018.

Bonosuk B.H., JluxomanoB A.A. ®u3nka. DIeKTpUYECTBO U MarHeTHU3M. MeTtoanueckue
3. |yxa3zaHus [ HOATOTOBKHU K J1abopatopHoMy npakTukyMy / B.H. BonoBuk, A.A. JIluxomaHoB.
Jlyranck: 'OY JIHP JIHAY, 2018.

NBannukos B.B., JluxomanoB A.A. ®uszuka. Ontuka. Metonuueckue ykazanust s
4. |moaroToBku K abopaTtopHoMy npakTukymy / B.B. lIBannukos, A.A. Jluxomanos. Jlyranck:
'OV JIHP JIHAY, 2018.

Cronspenko B.®., IBannukos B.B., Bonosuk B.H. ®u3uka. Yacte [ . Metoauueckue yka3aHus
5. | IS caMOCTOATEIHHON U MHAWBUIyalIbHOM pabOThI C 3aJaHUSIMU 71l KOHTPOIBHBIX padoT. /
B.®. Cronsipenko, B.B. UBannukos, B.H. Bonosuk. Jlyranck: JIHAY, 2007.

Cronspenko B.®., IBannuko B.B., Bonosuk B.H. ®usuka. Yacts Il . Metoguueckue
6. |ykazaHwus IS CAMOCTOSATEIHHON U MHAWBHIyaIbHOW paOOTHI C 3aJaHUSIMU ISl KOHTPOJIBHBIX
pabor. / B.®. Cronspenko, B.B. Usannukos, B.H. Bonosuk. Jlyranck: JIHAY, 2007.

6.2.

Ilepeyenb pecypcoB MH(OPMAIMOHHO-TEJEKOMMYHMKALIMOHHON ceTu «WHTepHeT»

(nagaee - ceTb «MAHTEpHETY»), HEOOXOAUMBIX /IJISi OCBOCHU S JUCIHUILIMHBI

Ne /1t

HasBaHue HHTEpHET-pecypca, aipec M PeXKHUM JIOCTYIa

1.

Bukurenist — cBOOOJHAS SHIMKIIONEAUs. [ DneKTpoHHbIi pecype]. URL:
https://ru.wikipedia.org/wiki (mara oopamenus: 27.03.2025).

2.

DenepanbHbIil opTan «Poccuiickoe oOpa3zoBanuey. [ DNEKTPOHHBIN pecypc].
URL: https://www.edu.ru/ (nata oopamenusi: 27.03.2025).

3 [THopmanonHas cucteMa «EnuHOe OKHO JTocTyma K 00pa3oBaTelIbHBIM pecypcamy.
" [Dnexrponnsiit pecypc]. URL: http://window.edu.ru/ (nata obpamenus: 27.03.2025).

4. |(DepepanbHblii IEHTP HHOOPMALIMOHHO-00pa30BaTeNIbHBIX pecypcoB — http://fcior.edu.ru/



https://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/

5 (D71eKTPOHHO-OMOIMOTEYHas CUCTEMa « Y HUBEPCUTETCKas OMOIMOTeKa OHNaiHy. [ DIeKTPOHHBIH
" pecypc]. URL.: https://biblioclub.ru/ (mata obpamenwus: 27.03.2025).
6 Hayunas anekrponnas 6ubnmoreka «e-Library». [DnekTpoHHBIH pecypc].
" |URL.: https://elibrary.ru/ (nara o6pamienus: 27.03.2025).
6.3. CpeacrBa odecnieyeHsi OCBOCHUS TUCHUATIINHbBI
6.3.1. KomnbrorepHsbie 00y4yaonye 1 KOHTPOJMPYOLIHMeE IPOrpaMMBbl
DYHKIMS MPOTPAMMHOTO 00ecreueHus
No | Bun yuebHoro | HammeHoBaHHME IpOrpaMMHOTO YHRI M}; T
n/m 3aHATUS obecrieueHus KOHTPOJIb ACTIPY oOyuJaromas
fomfas
1 JleknmonHple, |(CucTeMa JUCTAHIIMOHHOIO + + +
npaktuyeckue |o0yuenus Moodle
6.3.2. Aynauo- u Buaeonocooust
He npenycMoTpeHsl.
6.3.3. KomnbloTepHble Npe3eHTAuH YYeOHbIX KYPpCOB
He npenycmotpensl.
7. Onumcanue MaTepHAJbHO-TEXHHYECKOH  0a3bl, He0OXOAMMOM ISl

OCYLIECTBJICHUA 06pﬂ3OBaTeJIbHOFO nmponoecca 1mo IMCuMIlJInHe

HaumenoBanue o6opyaoBan-

aTTeCTallli, CaMOCTOSATEIbHOM
paboThI

No HBIX Y4eOHBIX KAOMHETOB,
IlepeueHb OCHOBHOTO 000PYAOBaHUs, IPUOOPOB U MaTEpPHUAJIOB
n/n | 0OBEKTOB IS IPOBEACHUS
3aHATHI

1. |[I-315 — aymuropus s | llkad ¢ 3akp. aB. — 2 mT., pabouuii cton «JI»-16, cT. ms Bec. JID-
npoBeieHuss  1abopaTopHsbIX, | 550 — 1 wt., muc. ct.JI®-540 — 1 wT., apmMaTypHsIif cT. — 7 1WT.,
CEMUHAPCKUX U MPAKTHUECKHX |ceid —1 mT., mgocka a/Tex mok. — 1 mT., cToa OqHOTYMO. — 2 IIT.,
3aHATHH, IpYNIOBBIX u|cTonayn. — 1 mr., cryn ydenud. — 30 ., cTesuiax — 1 mr., cTysa
VHJIMBHU 1y aIbHBIX na0. — 1 mwT., cTyn n/MATKUi — 2 WT., 1abopaTopHbIe MPUOOPHI U
KOHCYJIbTali, TeKy1Iero | obopyaoBanue (060p «3nexkrpoy», BoabT™MeTp P-505, renepaTtop
KOHTPOJIS,  MPOMEXKYTOYHOMH | 3ByKOBOH, HMCTOYHHK THTAaHUS  YHUBEPC., MHKDPOHMHTED.

«JIuHHKKa», MUKpO(pOTOMETp. Heperucrtp., ocserurens ON-18,
ocmiorpad s3iexTp., npubop GU3MU3MEpH., MAITHUK YHHUBEPC.,
BOJIETMETP, OapoMeTp aHepous., BEChl TEXHUYECKHE, TeHEPaTOp
I'VK (c), uctounuk UDIIII-2, nrokcometp (c), MUKPOCKOM U JIp.);
yueOHO-METOIMUECKUE MAaTEPHUAIIbI

8. MexkaucuuninHapHble CBA3H

IIporoxoa

COrjiaCoBaHus pa60qel71 [MporpaMmsal ¢ JPpyruMu JUCHUTTIIMHAMU

JUCHHUIUIMHBI, C KOTOPOH
MMPOBOJUIIOCH COTJIACOBAHUE

HaumenoBauue

Kadenpa, ¢ koTopoii
MPOBOIMIIOCH COTJIACOBAaHUE

[Ipennoxxenust 00 U3MEHEHUSX B
paboueit mporpamme. 3akiaroueHue oo
UTOTaX COTJIACOBAHMS



https://biblioclub.ru/
https://elibrary.ru/

JIucT n3MeHeHuil padoueil mporpamMMbl

pniaoxenne 1

Homep nsmenenus

Howmep nportokona
3acejaHust
kadenphl U gaTa

Crpanuusl ¢
U3MEHEHUIMU

IIepeuens oTKOppEK-
TUPOBAHHBIX ITYHKTOB

IMoanucek 3aBe-
JYIOIIETO
kadenpou




IMpuioxenne 2

JIMCT neproanYecKuX MPoOBEepoOK padoyei MporpaMmal

JomKHOCTHOE 110, TPO-
BoauBiiee nposepky @.1.0.,
JOJKHOCTh, TTOAIUCH

Hara

[TorpebGHOCTD B
KOPPEKTUPOBKE

[Iepeuens nyHKTOB, CTp.,
pa3zenos, TpeOyoImux
U3MEHECHUHI




Ipunoocenue k paboueii npocpamme OUCYUNTIUHBL
MuUHHCTEPCTBO CeJILCKOTo Xo3siiicTBa Poccuiickoii ®exepanun
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE
YYPEKJIEHUE BBICHIETI'O OBPA30OBAHUA

«JIYTAHCKHIA T'OCYJIAPCTBEHHBIN ATPAPHBIA YHUBEPCUTET
NMEHMU K.E. BOPOIINJIOBA»

®OH/I OHEHOYHBIX CPEJCTB
no pucruruivae (Moxyito) dusnka
Hanpasnenune noarorosku: 21.03.02 3eMieycTpoiCTBO U KaJlaCTpPbl
Hamnpasnennocts (mpoduis): 3eMiIeycTpOUCTBO U KaIacTPOBasi ACSATEIHHOCTD
YpoBeHs mpodeccuoHaIbHOTO 00pa3oBaHus: OakagaBpuaT

I'ox wavama moaroroBku: 2025

Jlyranck, 2025



1. MEPEYEHb KOMINETEHINUA, COOTHECEHHBIX C UHINKATOPAMM JIOCTUXKEHUA KOMl:IETEHIIPIfI, C YKA3AHUEM 3TAIIOB
X ®OPMUPOBAHUS B ITPOIECCE OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Kon dopmynupoBka WuaukaTopbt Otan [Tnanupyemsbie HaumenoBanue HammeHnoBanue o1ieHOUHOTO
KOHTpO- KOHTPOJIHPYEMOM JIOCTYKCHUS (ypoBeHnb) pe3yIbTaThl 00ydeHUs Moyied u (Wm) CpencTBa
TUPYyeMOi KOMITCTEHIINT KOMITCTEHIINU OCBOCHHS paszernoB Texymmii | [IpomexyTounas
KOMITE- KOMITCTCHIINU JUCHIUTUTAHBI KOHTPOJIb aTTecTanus
TCHIIMH
OIIK-1 CrniocobeH pemaTh OIIK-1.1 IlepBblii 3Tan 3HaThH Monyns 1. Tectbl 3K3aMeH
3129 JleMOHCTpUpYET (TTOpOTOBBIi onpeeaeHus «MexaHuka 3aKPBITOTO
npodeccuoHanbHOM | 3HAHUS YPOBEHb) OCHOBHBIX MoHsTHil | MOAYIh 2. Tamna
NeSITeTbHOCTH MOJIETMPOBAHHUS pusuxw, «MonekynapHas
MIPUMEHSS METO/IbI OTAEIBHBIX CHMBOJIUKY, (pusuxa u
TEpMOAHAMUKa.
MOJIECIIUPOBAHUS, ¢dbparMeHToB 3aKOHBL, OCHOBHbIE Mexanmka
MaTeMaTUYECKOro rpouecca, MIPUEMBI SKUIKOCTEH 1
aHanusa, MaTeMaTUYeCKOro JI0Ka3aTeIbCTB F230BY
€CTeCTBEHHOHAYYHBIC | aHAJIM3a, BIOOpa busznueckux Moayis 3.
1 OOIIIEWH)KEHEPHBIE | ONTUMAJILHOTO 3aKOHOB U DIEKTPOCTATHUKA.
3HAHUA BapHuaHTa Ojd YTBEPKICHUM. [HocTosiHHBIN
KOHKPETHBIX Bropoii aTan yMeThb JNEKTPUYECKUH TecTsl JK3aMeH
ycC JIOBUU npu (HpOI[BI/IHyTblf/'I aHaJIU3UPOBATH TOK. OTKPBITOT'O
CO3IaHNN YPOBEHB) 3a1a4y, BBIIEIISIS €€ DIIEKTPUYECTBO U THIIA
3eMJIeyCTPOUTENLHOM 6a30BbIE MArHCTH3M (sompocet
Y KaJacTpPOBOM COCTaBJIAIOLIKE, Monyzs 4. UL
«OnTHuka. AToMHasg | ompoca)
JIOKYMEHTALUH MIPUMEHSATH H sIepHast (GU3HKaY
HMMEIOLIYOCS
TEOPETUYECKYIO
0a3y
Tperuit stan HMeETh HaBBIKHA Pacuernas | sx3ameH
(BBICOKU HIEPEBOIUTH pabota
YPOBEHb) pealibHy10 3a7a4y Ha
A3BIK (PU3UKH,
BBIOMPATh METOJI €€




pELIEeHUs] CTPOUTD
MpoCTeiIre MOJIeH
MIPU PEILICHUN
npodeccuoHaIbHBIX
3ajad,
CaMOCTOSITENILHO
pacIIupsTh U
yrayOsasTh 3HAHUS.

OIIK-1.2

Ucnonp3yer
(byHIaMeHTaJIbHbIE
3HaHUA B
npodeccuoHaIbHON
JIEATEIbHOCTH IS
peleHus
KOHKPETHBIX 3a7a4 B
3eMJICYCTPOUCTBE U
Kajzacrpax

IlepBbIii 3Tan
(TTOpOTOBBIi
YPOBEHB)

3HaTh OCHOBHEIC
duznvecKue
SIBJICHUS U
byHIaMeHTalbHbIE
ITOHSITHS, 3aKOHBI
KJ1aCCUYECKON B
COBPEMEHHOM
busuku,
COBPEMEHHYIO
HAY4YHYIO
anmnaparypy,

Bropoii stan
(TpoBUHYTHIHN
YPOBEHB)

yMeTh
UCITOJIb30BATh
METO/IbI
MaATEMATHUYCCKOI'O
MOJICTUPOBAHHUS
HPOIIECCOB
OKPY’KaIOIIIero Mupa
B PELLICHUU
podecCHOHATBHBIX
3a/1a4; CO3/1aBaTh
6a3bl
SKCIICPUMCHTAJIbHBIX
JIAHHBIX U

Monyns 1.
«Mexanunkay
Monyns 2.
«MouekymnspHast
¢uznka n
TEPMOIMHAMUKA.
Mexanuka
KUIKOCTEN U
ra3oB»

Monyns 3.
DIIeKTPOCTATHKA.
ITocTosHHBIHM
AIEKTPUUECKUI
TOK.
DIIEKTPUYECTBO U
MarHeTu3M»
Monys 4.
«Onrtuka. AToMHas
U siiepHas PU3NKa»

Tectnl
3aKpPBITOTO
THIIA

9K3aMCH

Tectbl
OTKPBITOTO
TUMA
(BotipochI
JUTS
ompoca)

OK3aMCH




MIPOBOMTH UX
aHaJIN3; MPOBOIUTH
ITOYBEHHO-
9KOJIOTHYECKOE
o0cenoBaHue ¢
HCII0JIb30BaHUEM
(bu3nUeCcKIX
XapaKTEPUCTHK
IIOYBEI U
9KOJIOTHYECKOE
COCTOSTHUE
OKpYXKaroleun
Cpebl;

Tpetuii aTan
(BBICOKHH
YPOBEHB)

HMeTh HABBIKU
MIPUMCHCHHUS
METOJIOB
MaTeMaTHIECKOTO
MOJICIUPOBAHUS U
aHaJin3a 0ObEKTOB
3eMJICYCTPOMCTBA U
KaJlacTpoB;
buznuecKkuMu
METOAAMHU
MIOYBEHHO-
HKOJIOTHIECKOTO
o0ecrieueHus
3eMJICYCTPONCTBA U
KaJIaCTPOB.

PacueTnas
pabota

9K3aMCH




2. OIIMCAHUE TOKA3ATEJEA U KPUTEPUEB OIIEHUBAHUA KOMIETEHIIA,
OIIMCAHME IIKAJI ONEHNUBAHMUA

ITOJIHBIC.

No Haumenosan Kparkas Hp ei;TeaBHe
B ue XapaKTePUCTHKA Kpurepun
n/ OLICHOYHOI'0 [IIkana oleHUBaHUS
OLICHOYHOT'O OLICHOYHOT'O OLICHUBAHMUS
n CpelcTBa B
CpeacTBa CpeacTBa
donme
1. | Teer Cucrema TecToBBIC B Tecte Ouenka «Omauurno»
CTaHJapTU3UPOBAH | 3aJlaHHs BBITIOJHEHO 90- (5)
HBIX 3aJaHHH, 100% 3apgaHumii
MI03BOJISIIOIIAS B tecte | Onenka  «Xopouto»
U3MEPUTH YPOBEHb BBINOJIHEHO OoJiee | (4)
3HAHUM. 75-89% 3agaHuii
B Tecte | OneHka
BBITIOJIHEHO 60- | «Yooseremsopumenvh
74% 3ananuit o» (3)
B tecte | Onenka
BBLIMIOJTHEHO MeHee | «Heyoosnemeopumen
60% 3ananuit bHO» (2)
bonbmas yacth | OreHka
omnpeneneHut  He | «Heyoosremeopumen
MIpE/ICTaBIICHA, bHO» (2)
1100 mpecTaBiIeHa
c rpyobIMu
omuOKamu.
2. | Onpoc ®dopma paboThl, Bompocet k| [IponemonctpupoB | Onierka  «Omauuro»
KOTOpasi MO3BOJISIET | OIPOCY aHBI (5)
OIICHUTbH KPYyTO030p, mpenoiaraeMple
YMEHHE JIOTHICCKU OTBETHI; MPABUIIHLHO
MOCTPOUTH OTBET, UCIOJIb30BaH
YMCHHE AITOPUTM
IIPOJEMOHCTPHUPOB 000CHOBaHUI  BO
aTh BpeMst
MOHOJIOTHYECKYIO paccyXIeHHUI; eCTh
peYb U UHBIC JIOTHKa
KOMMYHHUKATHBHbBIE paccyXJICHHUH.
HAaBBIKH. Y CTHBIN IIponemonctpupoB | Ouenka  «Xopouwioy
orpoc obagaer aHBI 4)
00JIBIINMHU IIpeAnoaracMble
BO3MOXKHOCTSIMU OTBETHI; €CTb
BOCIUTATEIHHOTO JIOTHKA
BO3/ICHCTBUS, paccy X JIeHHUH, HO
co3/1aBast yCJIOBUS HETOYHO
AJA HCIIOJIb30BaH
He(hOopMaIbHOTO AITOPUTM
oO11eHusl. 000OCHOBaHUH  BO
BpeMsI
paccy X JIeHU U He
BCE OTBETHI




ITponemoncTpupoB | Ouenka
aHbl «Yoosenemeopumenvn
npeAnoaracMbie o» (3)
OTBETHI, HO
HEIPaBUILHO
UCIOJIb30BaH
AITOPUTM
000CHOBaHHUN  BO
BpeMs
pacCy X IeHU;
OTCYTCTBYET
JIOTHKa
pacCy X ICHHUI;
OTBETHI HE MOJHbIE.
OTtBeTbI He | Onenka
MIPEJICTaBJICHBI. «Heyooeremsopumern
bHO» (2)
JlaGoparopn | HampasiieHo Ha [Ipaktuueck | IIpogemoncTpupoB | Ouenka «Omauuno»
ble padoThl | OBJIAJICHUE We 3aJaHusl | aHO CBOOOJIHOE (5)
METOJIaMH U BJIa/ICHUE
METOAUKAMHU poQeCCUOHAIBHO-
MU3y4aeMoun MNOHATUNHBIM
JTUCUUTITUHBL. [ anmnapaToM,
pelieHus BJIa/ICHUE
npeiaraeTcs METOIaMH U
pelnTh METOANKAMHU
KOHKPETHOE JACIIATLITAHBI.
3a/1aHNe [Toka3zaHbl
(curyanuro) 6e3 CIOCOOHOCTH
MPUMEHEHUS CaMOCTOSITEJIBHOTO
MaTeMaTUYECKUX MBIIIJICHHUS],
pacueTos. TBOPUYECKOHN
aAKTUBHOCTH.
3agaHue

BBIIIOJIHEHO B
[IOJJHOM 00OBEME.
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IIponemMoHCTPUPOB
aHo BIIaJICHUC
npogeccuoHaBHO-
MMOHSATUMHBIM
amnmapaTtoMm, — MpU
MIPUMEHEHUHN
METOJIOB u
METOJIUK
JIACIUATLIIAHBI
HE3HAYNTEIIbHBIC
HETOYHOCTH,
MTOKa3aHbI
CIIoCOOHOCTH
CaMOCTOSTEIIBHOTO
MBIIILICHHUS,
TBOPYECKOI
AKTHBHOCTH.
3ananue
BBIIIOJTHEHO B
ITOJIHOM 00BbeMeE, HO
c HEKOTOPBIMH
HETOYHOCTSIMH.

Onenka  «Xopouio»

(4)

IIponemoHCTpUPOB
aHo BIIaJICHUE
npodeccuoHanbHO-
MNOHATUNHBIM
anmnapaTom Ha
HU3KOM  YPOBHE;
JIOTTYCKa0TCS
OLIMOKU npu
MIPUMEHEHUN
METOJI0B "
METOJIUK
JUCLUIUINHBL.
3agaHue
BBITIOJTHEHO HE
IIOJIHOCTBIO.

Orenka
«Yoosenemsopumenvh

o» (3)

He
MIPOJIEMOHCTPHUPOB
aHo BIIQJICHUC
npodeccuoHanbHO-
MOHSATUUHBIM
ammaparom,
METOdaMH H
METOAUKAMU
JIMCIIUTUIMHEL.
3amanue HE
BBIIIOJTHEHO.

Ouenka
«Heyoosnemsopumen
bHO» (2)

IK3aMeH

KoHnTtponbHOE
MEpPOIIPUATHE,
KOTOpOE
IIPOBOJIUTCS 10

Bomnpocsl k
3K3aMEHYy

Iloxazano 3HaHHE
TEOpHUH BOIPOCa,
MMOHATHHHO-
TEPMUHOJIOTHYECKO

Ornenka
«Omauuno» (5)
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OKOHYaHUH
W3yYCHUS
JVCITUIIIINHEI.

ro amnmnapara
JTUCIUIIHBI,
YMCHHE
aHaAJIM3UPOBATh
npoliemy,
COJIepKaTEeNbHO U
CTHJIUCTUICCKU
IpaMOTHO U3JIarathb
CyTh BOIIPOCA;
ri1y00KO MOHUMATh
MaTepua;
BJIa/ICHUE
AHATUTUIECKIM
crocobom
U3JI0KEHUS
BOIPOCA, HAYYHBIX
HA7eH; HaBBIKAMH
apryMeHTaIuu 1
aHanu3a (haKToB,
COOBITHI, SIBJICHHUH,
MIPOLIECCOB.
BricTaBnsiercs
oOyyaroiemycs,
MOJHO, TMOJIPOOHO
u IrpPaMOTHO
OTBETUBIIEMY Ha
BOMPOCHI OuieTa u
BOIIPOCHI
HK3aMeHaTopa.

[TokazaHo 3HaHHE
OCHOBHBIX
TEOPETUUECKHIX
IMOJIOKECHUH
BONIPOCA; yMEHHE
aHAJTM3UPOBATh
SBJICHUS,  (DAKTHI,
NCHCTBUS B PaMKax
BOIIPOCA;
COJIEpPIKATeNbHO U
CTHJINCTHYECKH
IpPaMOTHO H3JIaraTh
CyTh BOIIpOCa, HO
HMEET MECTO
HEJI0CTaTOYHAas
MMOJIHOTAa  OTBETOB
Mo  UW3JIaraeMomy
BOTIPOCY.
[IponemoHCcTpHpPOB
aHo BIIAZICHUE
AHATMTHYECKUM
crrocobom
U3JI0KCHUS

Ouenka
«Xopowo» (4)

24



BOIIpOCa u
HaBBIKAMH
apryMeHTaIl1H.
BricTaBisgercs
obOyyaromemycs,
MMOJIHOCTBIO
OTBETUBIIEMY Ha
BOIIPOCHI OWjeTa U
BOIIPOCHI
JK3aMeHaTopa, HO
JOTTy CTHBIIIEMY
npu OTBETax
HE3HAYUTEIIbHBIC
OIIINOKH,
yVKa3bpIBAIOMIUE Ha
HaJIMIUe
HECUCTEMHOCTU U
npoOenoB B
3HAHUSX.

[Tokazano 3HaHUE
TEOpUH  BOIpOCa
(dbparMeHTapHO
(memonHOTA
U3II0KEHUS
uH(popMaLuu;
OTepUpPOBaHUE
MOHATUSIMH Ha
OBITOBOM YpPOBHE);
YMEHHE BBIJICIUTH
IJIaBHOE,

chopMyIHpOBaTh
BBIBOJIbI, IOKa3aTh
CBA3b B

MOCTPOCHUHU OTBETA
HE
MIPOJICMOHCTPHPOB
aHo. Bnanenue
AHATUTUICCKIM
crocobom
H3JI0KEHUS
BOMpoCca u
BJIQJICHHC
HaBBIKAMHU
apryMeHTaIliu  He
MIPOJIEMOHCTPHUPOB
aHo.
OO6yuatromuiicst
JIOTTY CTHUT
CyIIIECTBEHHBIE
OIINOKH npu
OTBETax Ha
BOIIPOCHI OUJIETOB

OueHka

«Yooenemeopumenvm

o» (3)
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51 BOIIPOCHI
JK3aMeHaTopa.

3HaHue
MMOHSATUHHOIO
amnmaparta, TEOpPUU
BOIIPOCA, HE
MIPOJIEMOHCTPHPOB
aHo; yMeHHUe
aHAITM3UPOBATh
y4eOHBIH MaTepual
HE

IIPOJICMOHCTPHPOB
aHo; BJIaJICHUC
AHAJTUTHYECKUM
crocooom
M3J10KEHHS
BOTIpOCa 51
BJIaJICHUE
HaBBIKAMHU
apryMCHTalll  HE
MIPOJICMOHCTPHPOB
aHo.

OO6yuatomuiicss He
OTBETHJI Ha OJUH
WIK JIBa BOIpoOca
ounera u
JIOTIOJTHUTEIbHBIE
BOIPOCHI
JK3aMeHaTopa.

Onenka
«Heyooenemsopumen
bHO» (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIbI, HEOBXO/JUMbIE
JIJIS1 OUEHKHY 3HAHUIM, YMEHHUI, HABBIKOB U (MJIN) ONBITA JEATEJIbHOCTH,
XAPAKTEPHU3YIOHIUX TANIBI ®OPMUAPOBAHUS KOMIIETEHIIMIA B ITIPOIIECCE

OCBOEHUA OBPA30OBATEJBLHOM ITPOT'PAMMBI

OneHoYHBIE cpeICTBA /S NPOBE/IeHUs] TEKYIero KOHTPOJIs
Texymumii KOHTPOJIb OCYIIECTBIIAETCS MpenojaBaTeaeM JUCLUILIMHBI IPU IPOBEACHUU 3aHATHH B
(opMe TECTOBBIX 3a/1aHUil, YCTHOTO OMPOCa U paCUETHON paboTHI.

OIIK-1. Cnocolen pemath 3aa4uu NPo(ecCHOHAIBLHON JAeATEeJbHOCTH NPHMEHSIsI MeTOIbI
MO/JeJHPOBAHNS, MATEMATHYECKOI0 AHAJIN3a, eCTeCTBEHHOHAYYHbIE U 001eHH/KeHEePHbIE 3HAHUS

OIIK-1.1 J[lemoHcTpHUpYeT 3HAHMS MOJCJIHPOBAHHS OTAEJbHBIX (parMeHTOB Ipolecca,
MaTeMATHYeCKOr0 aHaJIM3a, BbIOOPAa ONTHMAJIBHOIO BAPHAHTA /ISl KOHKPETHBIX YCJOBHH INpH
CO3/IaHMH 3eMJICYCTPOUTEIbHOI U KaacTPOBOM J0OKYMEHTALMHU

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MOKa3bIBaCT CGPOPMHUPOBAHHOCTH NMOKA3AaTeJsl KOMIIETEHIIMH
«3HATB»: OINpEACNCHUS OCHOBHBIX TOHATUN (U3MKU, CUMBOJIMKY, 3aKOHBI, OCHOBHBIE MPUEMBI
JTOKA3aTeNIbCTB (PU3MUECKUX 3aKOHOB U YTBEPKICHUH.

TecToBble 3aJaHNS 3aKPBITOr0 THIIA
1. Vkaxure Hanboyee TOUHOE OMpE/IEIICHNE MAacChl Tela (gulbepume 06a eapuanma omeema)
a) KOJIMYECTBO BEUIECTBA B TEJIE
0) Mepa UHEPTHOCTH B TeEJIe
B) OTHOIIIEHUE BeCa TeJa K YCKOPEHUIO0 CBOOOHOTO TMaIeHUS
') Mepa MOTeHINAIBLHOM SHEPTruu Tela
1) Mepa B3aUMHOT'O TIPUTSDKEHHS Tea
2. 3aKoH, KOTOPBIN UCTONIb3YyeTCs IPU pacyeTe MOA3EMHOM CUIIbI KpbLIa caMOJIETa, Ha3bIBaeTCs,
3aKOHOM (6blOepume 0OuUH 6apuaHm omeema)
a) Apxumena
0) bepuymu
B) [lackains
') UHEPLHUH
1) BCEMUPHOTO TATOTEHUS
3. VYkaxwurte HauboJee TOYHOE ONPEICIICHUE TEMIIEPATYPHI? (6bibepume mpu 8apuaHma omeema)
a) CTETeHb HarpeTOCTH Teja
0) Mepa cpelHel KNHETUYECKON IHEPTHUH MOJIEKYJ
B) Mepa YKclia CTOIKHOBEHHI MOJIEKYT
') Mepa BHYTPEHHEH YHEprUH BEIIeCTBa
1) XapaKTepUCTHUKA arperaTHOr0 COCTOSIHUS BEILIECTBA
4. T'a3 HarpeBalOT B FepMETUYECKH 3aKPHITOM cOCyie. YKaXHUTe, KaKOW U3 MPOLECCOB UMEET MECTO
(6vlOepume 00uH 8apuarm omeema)
a) n300apUIECKHit
0) N30TepMHUUYECKHIA
B) U30XOPHBII
r) agnabaTu4ecKuit
1) IOJINTPOITUYECKU I
5. HazoBute npuunHy B3aUMOACHUCTBUS MOJIEKYII (8b10epume 0OUH 8apuanm omeema)
a) CHJIBI QJIGKTPHYECKOTO B3aUMOICHCTBHS
0) CHJIBI TPABUTAIIIOHHOTO MPUTSKEHHS
B) BHYTPUSJICPHBIC CHIIBI
T') 3aKOH UHEPIUU
1) Mepa YucJia CTOJIKHOBEHUHN MOJIEKYJI
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Kiroun

1. 0, 1

2. 0

3. a,0,r

4, B

o. a

Bropoii 3Tan (MPOABHHYTHINI YPOBEeHb) — IMOKa3biBaeT CHOPMHPOBAHHOCTH IOKA3aTeIs

KOMIIETEHIIUN «yMeTb»: aHAIM3UPOBATh 3ajauy, BbLACNAs €€ 0a30Bble COCTaBISAIONIME, MPUMEHSTH
MMEIOLIYIOCS TEOPETUYECKYIO 06a3y

3ajanust 3aKpHITOro THINA (BOMPOCHI JJISA OIIPOCa):

1. Teno, obnamaroiee Maccoil, pasMepaMyu KOTOPOTO MOXHO NpeHeOpedb MPHU PacCMOTPEHUH €ro
JBUKCHMSI, Ha3bIBACTCS
2. CKOpOCTb, KOTOPYIO HYXXHO COOOIIUTH TENy AJSl TOrO, YTOOBI OHO MOKHHYJIO OOJIACTH 3€MHOTO
IIPUTSDKEHUS, Ha3bIBACTCA
3. Cuna ymnpyrocTd, BO3HHKAIOMIAs IMPH YHOPYToil nedopMamuy pacTsHKCHHS WM COKaTHs Tela,
[IPONOPIMOHANIbHA A0COJIIOTHOMY 3HAYEHMIO HW3MEHEHMs JJIMHBl Tena. Ha3oBure 3aKkoH,
ONMCHIBAIOUIUIN ATy CUITY.
4. HazoBuTe pacnpeseneHue, KOTOpoe NpeAcTaBiIsieT COO0 OTHOIIEHUE YKCiIa YacTHUL], 001aJaroIuX
ONPEIEICHHON MOTEHINAIBbHON SHEPTUEH K ITOJTHOMY YHCITy YaCTHUIL B Ta3e.
5. YacTb MOJNHOM 3HEpruu Tena 3a BHIYETOM KMHETHUECKOW SHEpruu ABHMKEHMs Tesla KakK LEeJoro U
IIOTEHIIMAJIbHOM SHEPIUH TeJIa BO BHEILIHEM I10JI€, Ha3bIBACTCS
Kiroun
1. | MaTepuanbHOW TOUKOM
2. | Bropas kocMu4eckas CKOpoCThb
3. | 3akon 'yka
4. | Pacnpenenenue bonbiimMana
5. | BuyTpeHnHeii sHepruei Tena
Tpernii 3Tan  (BBICOKMII YPOBEHb) — TMOKa3bIBaeT C(POPMHPOBAHHOCTL NOKA3aTes

KOMIIETEHIIUM «MMeTh HABBIKW» IIEPEBOJANTH PEANIbHYIO 3a7auy Ha S3bIK (PU3HMKH, BHIOMPATh METOJ €€
peleHus] CTPOUTh IMPOCTEHIINE MOJAETH NPHU PELIEHUH NPOoPECCHOHATIBHBIX 3a/lad, CaMOCTOATEIbHO
paciupsTh U yriryOasTh 3HAHUS.

Pacuyernas padora:

1. B pesynbrare u3MmepeHuid auameTpa 0 Kamwyuisipa B CTEHKE JIETOYHBIX alIbBEOJ MOJYYCHBI

CIICAYIOIIHE 3HAYEHUS d1 = 2,83ux; d> = 2,82ux; ds = 2,8Lux;
ds = 2,85 mk; ds = 2,87 mx. Haiiti cpennee apuMeTHIeCcKOe 3HAUCHHE.

Baron maccoit m = 201, 1BHXYIIMICS paBHO3aMEUIEHHO C HaYalbHOM CKOPOCTBIO Lo = 36 KM/4,
nox neictBueM cuibl TpeHuss F = 6 xkH uyepe3 Hexoropoe Bpemsi ocraHaBiuBaercs. Haiitu
paccTosiHue, KOTOpOe NPONAET BaroH O OCTAHOBKH.

[Iapuk maccoit 100 T yman ¢ BeICOTBI h = 2,5 M Ha FOPU30HTAIBHYIO TUIUTY U OTCKOYMJ OT Heé
BCJIEJCTBHE YIpyroro ynapa 0e3 motepu ckopoctd. OmpenenuTh cpeaHoow cuiy (F),
JIEWCTBOBABIIIYIO HA IAPUK MPH yJape, €U MPOJAOKUTENBHOCTD yaapa At= 0,1 c.

OmnpenenuTs CUITy HAaTSOKEHHSI KaHaTa U oAbEMe rpy3a Maccoit m=1,5T, ecu 3a Bpems t = 2C oT
HavaJa JIBIKEHHsI CKOPOCTh BO3pociia oT vo=0 10 v=3,6 M/c.

Koneco pagnycom R = 0,1 m Bpamaercs Tak, 4To 3aBUCUMOCTH YIJIa TIOBOPOTa ¢ OT BpeMeHH
naércst ypaBHeHueM ¢ = 4 + Bt + Ct 3 rne B =2paod/c u C=1 pa()/c3. Jlns Touek, mexamux Ha 00oe
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KoJieca, HalWTH 4epe3 BpeMs L = 2 C mocie Havana ABMKEHUS: 1) YIIIOBYIO CKOPOCTh ) 2) JIMHEHHYIO
CKOPOCTb V.

Kiroun
1. Penrenue.

1. Cpennee apudmernueckoe 0 Haxomum mo hopmyie:

- d,+d,+d,+d, +d,
5
2. IloxcTaBisieM YUCIIOBbIE 3HAUEHMSL:
— 2,83+282+281+285+287
d= c = 2,836(mxk)
Omeem: 2,836
2. Pemenne.
02m
1. IlpoiieHHBIH MyTh MOKHO OTPENEIHUTh 10 hopmyie S = f .
2 4
s 107 -2-107 _ 167 .
2-6-10°
Omeem: 167
3. Pemienue.
F=_2m J2gh.

At
IloacTraBuB Crofa YHCIOBBLIC 3HAYCHHS, HAUIEM

F=- 262’11/2 -9.81-2,5 = —14(H).

Omeem: 14
4, Pelenmue.

T:m(g +%)

HOI[CTaBI/IM YHUCJIOBBIC 3HAUYCHHUSA U BBIYUCIIUM.

3,60
T=1,50-10%| 981+ == ] = 1,74-10* (H) = 17,4 (xH).

Omeem: 17,4
5. Pemrenne.

1. I3BecTHO, YTO YIJIOBasi CKOPOCTh ® = a (4+2t+1t%)=2+3t2

o (t=2)=2+3-22=14 (pao/c).
2. JIvneiHas CKOpOCTh L HAMIEM U3 COOTHOIICHUS L = OR,
v=(2+3t)-R.
v(t=2)=14-0,1=14 (m/c).

Omesem: 14 u 1,4

OIIK-1.2 Hcnoab3yer (yHAaMeHTAJIbHbIE 3HAHUS B NPOGecCHOHATbHONH IeATeJbHOCTH A
pelIeHrs KOHKPETHBIX 32/1a4 B 3eMJICYCTPOICTBE H KaacTpax
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IlepBblii 3Tan (MOPOroBoii YypoBeHb) — MOKA3bIBAET CPOPMHUPOBAHHOCTD MOKA3aTeJI KOMIIETEHIIMU
«3HAaTb»: OCHOBHLIC (bmnqecxne ABJICHUA HN q)YHILaMeHTaJH:HLIC IIOHATHUA, 3aKOHBI KJIACCHYECKOU Hu
COBpEMEHHOM (PU3UKHU; COBPEMEHHYIO HAYUYHYIO anmnaparypy;

TecToBbIE 3aJaHUA 3aKpPbITOro TUIMA

1. IInoTHOCTH Tena BeIYHCIACTCS 10 hopMmyie (ebibepume ooun eapuanm omeema).

v
®P=;
0)p=Vm
B)p ="

g

m
ﬂp=7

2. Yo Ha3pIBAETCSA KOJUUYECTBOM JABIKECHHUS(UMITYIbCOM) Tena?(svlbepume 00un sapuanm omeema)
a) TPOU3BEICHUE MACChI TeJla HA €r0 CKOPOCTh
0) mpou3BeieHHe MacChl Tejla Ha YCKOPEHHe
B) MPOU3BEICHUE CUIIbI, ICHCTBYIOIICH Ha TEI0, Ha BpeMs e€ IeHCTBHS
r) MPOU3BEACHUE MACcChl Tela Ha KBaJpaT €ro CKOPOCTH
3. U3 kakux BHJOB SHEPIHH COCTOMT BHYTPEHHSISI DHEPTHS UICANIbHOTO ra3a?(evioepume 0sa
gapuaxnma omeema)
a) KHHETUYECKasi SHEPTUs BCEX MOJICKYJI
0) MOTEeHIMATIBHOM YHEPTHH B3aUMOICHCTBUS MOJICKYJT
B) CpeIHEH KMHETHYECKOM SHEPTUH MOJICKYT
I) CpeiHel MOTeHIHATBLHON SHEPTUH MOJICKYT
4. VYxaxuTe, OT KaKHX U3 IPUBEIEHHBIX YCIOBUI 3aBUCUT COIIPOTUBJICHUE IPOBOAHUKA? (6b10epume
00UH 6apuaHm omeema)
a) OT CHJIBI TOKA
0) OT reOMETPUYECKUX PA3MEPOB U MaTepuala MPOBOJHUKA
B) OT Pa3HOCTH MOTCHIMAIOB Ha KOHI[AX
T) OT HAaNpPsDKEHUS Ha IPOBOIHUKE
5. Vpasuenue Knaneiipona-MeneneeBa umeet BUi: (gpibepume 0Oun eapuanm omeema)

a) PV = nkT
6) PV = kT
m
B) PV = —RT
M
r) PV = —RT
m
Kiroun
1. r
2.
3. a, 0
4. 0
S. B
Bropoii 3Tan (NPOABMHYTHI YPOBeHb) — NOKa3bIBaeT CHOPMHPOBAHHOCTH IOKa3aTEJsA

KOMIIETCHIIUM «YMeTb»: HCIOJb30BaTh METOJbl MAaTEMaTUYECKOTO MOJECINPOBAHMS IPOLIECCOB
OKpY’KaloIllero MUpa B peIIeHUH MNpOPEeCCHOHANbHBIX 3a/ad; co3[aBaTh 0a3bl 3KCHEPUMEHTAIbHBIX
JAHHBIX U POBOAMTH UX aHAJIN3; TPOBOJUTH IIOYBEHHO-IKOJIOTHYECKOE 00CIIEIOBAaHUE C NCTIOIb30BAHUEM
(bu3NYECKUX XapaKTEPUCTUK MTOUBHI M SKOJIOTMYECKOE COCTOSIHIE OKPY KAIOLIEeH cpeibl;
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3ajanus 3aKpHITOro TUINA (BOMPOCHI JJIA ONPOCa):

2

o Iw

1. ®opwmynoii E; = —, OTHCHIBACTCS

2. CKOpoCTb, KOTOPYIO HYKHO COOOIIUTH TENy JJISi TOTO, YTOOBI OHO MOKHHYJIO 00JIacTh 3€MHOTO
MPUTSKEHUS, Ha3bIBAECTCS

3. Cuma ympyroctd, BO3HUKAWOIIAS MPU YOPYrod AeGopMariiil pacTsHKEHUS WIH CKaTUs Tena,
MPOIOPLIMOHANIbHA a0COIIOTHOMY 3HAYEHHUIO U3MEHEHUS JUTMHBI Tena. JlaHHBINA 3aKOH Ha3bIBAETCS

4. Yro npenacrapisieT coboit pactipeaenenue boapiimana?

5. UYTto Ha3bIBAIOT BHYTPEHHEHN 3Hepruei Tena?

Kiroun

1. | Kunernueckas sHeprusi Bpallalouierocs reaa

2. | Bropas kocMu4eckas CKOpOCTb

3. | 3akomn ['ecca.

4. | Pacnpenenenue bonbiimana npejctasiseT co00il OTHOIIEHHWE YUCIIa YaCTHIL, 00JIaJaroInX
OTpPENICICHHON TMOTEHIUAIBHON SHEPrueu, WM, 4TO TO KE CaMoe, HaXOISAIIMXCS B
HEKOTOPOU TOUKE CUJIOBOIO IOJIsl, K TOJIHOMY YHCITy YacTHI B rase.

5. | Bayrpenneit »sHeprueil Tena Ha3bIBAIOT 4YacTh €ro IOJHOM DSHEPrUM 3a BBIUETOM
KMHETUYECKON SHEPrUM ABUKEHUS Tella KaK LEJOro M MOTEHIMAIbHOW 3HEPruu Tejla BO
BHEIIIHEM I10JI€.

Tpernii 3Tan (BBICOKMH YpPOBeHb) — MOKa3biBaeT C(POPMHPOBAHHOCTH I[OKA3aTeJI

KOMIIETEHI[HH «MMeTh HABBIKW» MPUMCHEHHUS METOJO0B MaTeMaTHYECKOTO MOJICIMPOBAHUS M aHAIH3a
OOBEKTOB 3EMJICYCTPOMCTBA W KauacTpoB; (U3NYECKUMH METOJaMH IMOYBEHHO-IKOJIOTHYECKOTO
o0ecrieueHHs 3eMJICYCTPONCTBA U KaJJaCTPOB.

o

10.

Pacuernas pa6ora:

B pesynprate um3mepenuit numamerpa 0 Kamwuipa B CTEHKE JIETOYHBIX ajbBEOJ IMOIYUCHBI

CIIETYFOIITHE 3HAYECHUS d1 = 2,83mxk; d2 = 2,82k, ds = 2,81ux;
ds = 2,85 mk; ds = 2,87 mx. Haiiti cpemHee apudMeTndeckoe 3HAYEHHE W OIEHUTh TOYHOCTD
U3MEpPEHUN.

Baron maccoii m = 20T, 1BIXyIIUNcS paBHO3AMEJIEHHO C HA4aJbHOM CKOPOCTBIO Lo = 36 KM/Y,
noJ nefictBueM cuibl TpeHus F = 6 kH uepe3 HexoTopoe Bpemsi octaHaBnuBaercs. Haiitu: 1)
paccrosinue, KoTopoe MpoiAET BaroH A0 OCTaHOBKHU; 2) pabOTy CUJI TPEHHUS.

[lapuk maccoit 100 T yman ¢ BeICOTBI h = 2,5 M Ha TOPH30HTAIBHYIO TUIATY U OTCKOYHJI OT Heé
BCIIEJICTBHE YIpyroro ymapa 0e3 mortepu ckopoctu. Ompenenuts cpenHioro cury (F),
JIeiCTBOBABILYIO HA IIAPUK MPH yAape, €CiIH MPOoJOKUTENbHOCTS yaapa At = 0,1 c.

OmnpenenuTh CHITy HATSDKEHHSI KaHATa IPU TOABEME Tpy3a Maccort m=1,5T, ecim 3a Bpemsi t = 2C ot
Hayasa JABMKEHHs CKOPOCTh BO3pociia oT vo=0 10 v=3,6 m/c.

Komneco pamnycom R = 0,1 m Bpamaercs Tak, 9YT0 3aBUCHMOCTH YTJIa TIOBOPOTa (¢ OT BpeMeHH [
naércs ypapHenueM ¢ = A + Bt + Ct 3, tne B =2paod/c u C=1 pao/c3. JIns Touek, nexamux Ha 060/1e
KoJieca, HailTH yepe3 Bpemsi t = 2 C mociie Havasa ABIKEHHS: 1) yTI0BYIO CKOPOCTh ®; 2) THHEHHYIO
CKOPOCTbH L; 3) YTIIOBOE YCKOPEHHUE €; 4) TAHTCHIIMAIIBHOE YCKOPEHHUE d+; 5) HOPMaIbHOE YCKOPEHHE
an; 6) TIOJIHOE YCKOPEHHUE d.
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Kiroun

1.

Pelenmne.

1. Cpennee apupmernyeckoe d HaXOJUM 10 popmyIie:
- d +d,+d,+d, +d,
5

2. IloxcrasiseM YMCIIOBBIE 3HAYECHMS:

g _283+282+281+285+287
5

3. Haxonum aGCoIOTHBIE MOTPEITHOCTH OTACTBHBIX H3MEPEHUIA:
|Ad| = |d1 — d | = 2,83 — 2,836| = |0,006| (k)
|Ad2| = |d2 — d | = 12,82 — 2,836| = |0,016| (nx)
|Ads| = |ds — d | = 2,81 — 2,836| = |0,026] (nx)
|Ada| = |da— d | = 2,85 — 2,836| = |0,014] (ux)
|Ads| = |ds — d | = 2,87 — 2,836| = |0,034] (ux)
4. BeraucisieM CpeHIO a0COMOTHYIO TIOTPEITHOCTD |A d | mo popmyme:
Ad| = |Ad, |+ Ad, |+|A23|+|Ad4|+|Ad5|
0,006 +0,016+0,026 + 0,014+ 0,034 _ 0,096
5

5. BeruucisieM OTHOCUTENbHYIO TOTPEIIHOCTD:

= 2,836(mxk)

IAd | = =0,192 ux.

£ ﬂ 100% = 0,0192
d
6. OKOHYATENBHBIM pE3yJbTaT 3alMCHIBAEM B BHJE JOBEPHUTEILHOIO HHTEPBala, B CEpPEIUHE
KOTOPOTO HAXOAUTCS HCTUHHOE 3HAUYEHHE JUaAMETpa:
2,836 — 0,007 <d < 2,836 + 0,007 (mx)
2,829 <d < 2,843 (mx)
Omeem. TouHOCTh W3Mepenuii: 0,7%, muametp: d = (2,836 + 0,007) mx.

- 100% = 0,7%.

Pewmenue.
1. IIpoiiieHHBII MyTh MOKHO ONPEIEIUTh U3 COOTHOIIEHUS

vl - vi=2as, 1)

rJie L — KOHEYHast CKOPOCTh; ¢ — YCKOPEHHE.

Eciu Y4ECTh, UTO KOHCYHAasA CKOPOCTb paBHA HYJIFO, @ YCKOPCHUC OTPULATCIIBHO, ITOJTyYHUM
2

2 L
U, =2 as, oTkyaa s=—2. 2
2a
YckopeHue a HaiAEM 1o BTopoMy 3akoHy HeroTona:
F
a=—. (3)
m

B namem ciyuae F — cuna tpeHwus.
IToncraBus B hopmyny (2) BelpaxkeHue A a u3 (3), HOIydrM

02m
s=—0_,
2F
BbImuiem 9ricioBsie suauenus senuut 6 CH: vo =36 km/a = 10 m/c; m =20 T=2-10*kr;
F=6xH=6-10°H.

(4)
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[TpoBepuM equHMIIBI IPAaBOM U JeBOM yacTell pacu€THoil GopMynsl (4), 4TOOB yOETUTHCH,
YTO 3TU €JUHMILIBI COBNAatoT. s aToro noacrasisieM B GopMyIy BMECTO BEITMUUH UX €JMHUILIBI B
MexayHapoaHOU cucTeMeE:
M=M? - Kr - c?/(c® - KT - M), M= M.
[ToncraBuM uncnoBble 3HaUEHUS B (4) U BBIUUCIUM

< 102 .2.10% 167 00
= 5 = M).
2.6-10°
2. Paboty cwit TpeHus onpenenum o Gopmyiie
A=Fs, (5)

r1e S — MyTh, IPOMACHHBIN TEJIOM 3a BpeMs JEHCTBUS CUJIBI.
[Tocne moacTaHOBKM YMCIOBBIX 3HAUCHUN MOTYYUM

A=6-10°-167 =10° (JIx) = 1 (MJIx).

Pemenue.
Ilo BrOopomy 3akoHy HbroTOHA Ipou3BeIeHUE CPEIHEN CUIIBI Ha BpeMs €€ NEHCTBUS PaBHO
MU3MEHEHUIO UMITYJIbCA TEJIA, BBI3BAHHOTO 3TOU CHJION, T. €.

Ifie L1 U L2 — CKOPOCTH Tela A0 M MOocjie NeHCTBUS CUIbl, At — BpeMs, B TeueHHE KOTOPOTo
. =\ M (0, —0,)
neiicrBoBana cuma. M3 (1) momyunm ( F ) = —————=. 2)

At

Ecnu ydects, 4TO CKOPOCTH L2 YHUCIEHHO paBHA CKOPOCTH L1 M MPOTUBOIOJIOKHA €U IO
At At

Taxk Kak mapyK ymai ¢ BBICOTHI h, To €ro ckopocTh npu yaape U; =+/209h.

HanpaBleHuIo, To opmyna (2) npumer Bug ( F ) = U .

2
C yuérom storo nomyunm ( F ) = — A_n: J2gh.

IloxacTaBuB Ccrofa YHCIOBLIC 3HAYCHHS, HAUIEM

(Fy=- 26—2’11/2-9,81- 2,5 =-14(H).

3HaK «MHMHYC» IOKa3bIBaeT, YTO CHJIA HAIpaBlieHa MPOTHBOIOJIOXKHO CKOPOCTH MaJECHUs
HIapUKA.

Pemenmne.
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IIpn mogbEéme rpysa ¢ yCKOpEHHEM Ha HEro ACUCTBYIOT [IBE CHUIIBL: CHJIA

LLLLL TSDKECTH P, HampaBiieHHas BHU3, U CWJIAa HaTsDKCHHMA KaHarta I — BBeEpX.
YckopeHue, 1oiry4aeMoe rpy30M, BbI3BIBAETCS PABHOACUCTBYIOIIEH dTUX CHIL.

Ecin npuHATE HalpaBIeHWE BBEPX 3a MOJIOKHUTEIBHOE, TO COINIACHO BTOPOMY

3akOHYy HbIOTOHA MOKHO HAaNmMCaTh:
T'-P=ma, otkymaT=P+ma.
BrIpa3uB cuily TSDKECTH rpy3a 4yepe3 ero Maccy, MoJlyqIuM
T=m(g+a) 1)
T YckopeHHe Tpu  PaBHOYCKOPCHHOM  JBMKCHHHM  OMPEACNCTCS U3
L; — VL
COOTHOIICHUS a= tfo : (2
IJIe Lo — HadaJdbHasl CKOPOCTh; Lt — KOHEYHAS CKOPOCTh; I — BpeMsi H3MEHEHUS
CKOPOCTH.
Tak xak HavaJIbHAsE CKOPOCTh PaBHA HYJIO, TO
o) L
P a=-—"t. ©)
t
[ToncraBus B hopmyiy (1) Beipakenue i a u3 (3), MoIy4um
L
T = m(g + th . (4)

BhIpasum 4ncioBble suauenus eenuyun 6 CH- m=1,51=1,5-10%kr, vt = 23,6 m/c, t = 2 C.

[TpoBepuM eqMHMUIIBI TIPABOI | JIEBOH YacTeil pacy€THOW Gopmysl (4), 4ToObl yOenuThCes,
4TO OHM COBMAaJaroT. [l 3TOro nojacraniseM B GOpMyIly BMECTO BEIMUMH UX eauHunbl B CU: H =
Kr - (M/c? + Mm/c - ¢) = kT - M/c?, H=H.

[ToncraBuM 4nciIOBBIE 3HAYEHUS B (4) U BBIYUCINM:

T= 1,50-103(9,81+ ?j =1,74-10* (H) = 17,4 (xH).

Pewmenue.
do .
1. 3BecTHO, YTO yIJI0Basi CKOPOCTh o= E =Q.
Nwmeem: (4+2t+13)=2+3t%

o=

dt
o (t=2)=2+3-22=14 (pao/c).
2. JIuneitHast CKOPOCTH L CBSI3aHA C YTIIOBOM CKOPOCTHIO (O COOTHOIIEHHEM L = ®R,
WM, B HAIIEM CITydae, v=(2+3t)-R.

JIuHeiHas CKOPOCTh L B MOMEHT BpeMeHH { = 2 C paBHa
v(t=2)=14-0,1=1,4 (k).

3. YrinoBoe yCKOpPEHHE € CBA3AHO C YTIIOBOM CKOPOCTHIO (0 COOTHOIIEHUEM

do . d%
e= —=0W= —2 )
dt dt
do d
B namewm cnyuae ¢ = E = E(Z +3t2) =6t; £(t=2)=6-2=12 (pao/c?).
4. TaHreHIIMATLHOE YCKOPEHUE ar HalaEM 1o dpopmyIe:
ar=¢-R a:(t=2)=12-0,1=1,2 (u/c?.
5. HopmanbHOE yCKOpeHHe a, HailiéM 1o gpopmyiie:
an=m?-R an(t=2)=14?.0,1=19,6 (w/c?).

6. [lonHOE yCKOpEHHUE paBHO:
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a= 1/a5 + arz a= \119,62 +1,22 = 19,64 (m/c?).

Otger: 1) ® = 14 pao/c; 2)v =14 m/c; 3) £ = 12 pao/c?;
4) ax = 1,2 m/c%; 5) a, = 19,6 m/c?; 6) a =19,64 m/c.
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Bomnpocsl 1uist 3k3amMeHa

Pu3nyecKkue 0CHOBbI MEXaHUKH.
[Tpenmet ¢usuku u e€ CBsA3b ¢ APYrUMHU HayKamu. EQMHAIIBI U3NIECKUX BEITHYMH.
CKOpOCTh U IyTh NPYU MOCTYNATEIBHOM JBUKEHUU.
YckopeHue 1 ero cocTaBJIsIoIInE.
VYT1I10Bast CKOPOCTh U YIII0BOE YCKOPEHHE.
ITepssiii 3akoH HptoToHa. Macca. Cuiia.
Bropoii 3akon HeroToHa.
Tperuii 3akon HeroToHa.
Cuiia TpeHusl.
3akoH coxpaHeHus uMmityibca. LleHTp macc.
Oneprus. Pabora. MomHoCTb.
Kunerndeckast u moTeHIMaNbHas YJHEPTUA. 3aKOH COXPAHEHUS YHEPTUHU.
MoOMEHT MHEepLHH TBEPIOTO Tea.
Kunerndeckast sHEprUs BpalleHUs.
MoMmeHT cuiibl. YpaBHEHUE AMHAMUKH BPALLATEIbHOTO ABUKEHUS TBEPAOTO Tela.
MoMeHT uMITyJIbCa M 3aKOH €ro COXPaHEHUS.
Jedopmarus TBepaOTO TENA.
3axonbl Keruiepa. 3akoH BCEMUPHOTO TSATOTEHHUS.
Cuuna sxectu U Bec. HeBecoMOCTb.
[Tone tarorenus. Pabota u nmoTeHIMan mojs TATOTCHHUS.
KocMmuueckue ckopocTu.
Heunepuuansusie cuctemsl oTcuera. CHiibl HHEPIUH.
Mexannyeckue konedanus. ['apMoHHUeckre KoneOaHusl U UX XapaKTEPUCTUKH.
CrnosxeHne 0JMHaAKOBBIX TAPMOHUYECKUX KOJICOAHUH.
JluHamuka KoyebaTenbHOro IBIKEHUS. MasTHUK.
3aTyxarolye U BEIHYK/ICHHbIE KOJIeOaHMUsI.
Mexanuka )kuakocrten. Jlapinenne B )KUIKOCTH U B Tase.
YpaBHeHNE HEPa3pHIBHOCTH. Y paBHEHUE bepHYIIN U CIeICTBHE U3 HETO.
Bsi3kocTh (BHyTpeHHee TpeHue). JlamuHapHbie U TypOyJIeHTHbBIE TEUSHHUS.
Mertonsl onpeneneHus BI3KOCTH.
OCHOBHOM 3aKOH PEISATUBUCTCKON TMHAMUKU MaTE€PUAIIbHOU TOUKH.
3aK0oH B3aMMOJICUCTBHS MACChl U SHEPTHH.

OCHOBBI MOJIEKYJISIPHOM (PM3UKH U TEPMOJANHAMMKH.
CrarucTuueckuil ¥ TepMOJUHAMUYECKUIM MEeTO/Ibl. OTBITHBIE 3aKOHBI H/I€AILHOTO ra3a.
VYpasuenue Knalinepona-Menpeneena.

OcHoBHoe ypaBHeHrne MKT uaeanbHbIX ra3oB.

3akoH MakcBeia IJIg pacnpeacaCHus MOJICKYJ HACAJIBHOTO rasa 1o CKOpPOCTIM H SHCPrusaM

TEIJIOBOT'O ABHMKCHHSL.
CpenHee 9ncIio CTOTIKHOBEHU M CPETHSIS JTMHA CBOOOJTHOTO MPOoOera MOJIEKYII.
OneitHoe noarsepxkacaue MKT. SIBnenue nepenoca.

OcHOBBI TepMOAUHAMUKH. YuC0 cTenenel CBOOOIbI MOJIEKYJIBI.

IIepBblii 3aKOH TEPMOIMHAMUKHU.

Pabora raza npu m3MeHeHn# ero 00bEMa. TermIoeMKoCTb.

[IpumMeHeHue nepBoOro 3aKkoHa TEPMOAMHAMUKH K U30ITPOLIECCAM.
Annabatuyeckuii nporiecc. YpaBuenue [lyaccona.
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10.
11.
12.
13.
14.
15.

Kpyrosoii poriecc (nukin). O6patumpie 1 HEOOpAaTUMBIE TTPOIIECCHI.
OHTponus U €€ CTaTUCTUYECKUN CMBICI. BTOpOii 3aK0H TepMOJMHAMUKHY.
PeanpHble ra3pl. CHilbl M1 NOTEHIMAIBHASI SHEPTHUS MEXMOJIEKYIIIPHOTO B3aUMOIEHCTBHS.
Peanbuble rasel. YpaBHenue Ban-aep-Baanbca.
Peanbnbie rasel. M3orepmbl Ban-aep-Baanbca u ux ananus.
BuyTtpeHnHsis sHeprusi peajibHbIX Ta30B.
CaoiicTBa xuakocteil. [loBepXHOCTHOE HATSKEHNE.
CwmauuBanue. Kpaesoit yrou.
JlaBneHue noa UCKPUBJIECHHOU MOBEPXHOCTBIO )KHUJIKOCTH.
KanumnspHele sBneHus.
DJIeKTPUYECTBO.

DneKTpocTaTUKa. JINEKTPUUECKUH 3apsi/i U 3aKOH €r0 COXPaHEHUS.
B3anMmogeiicTBue snekTpuyeckux 3apsnoB. 3akoH Kymona. Omektpuueckoe mone (OII).
Hanpspxennocts OI1. I'paduueckoe nzodpaxenue I11.
Teopema Octporpaackoro-I'aycca u e€ npuiioxenus. IIpuHIMN Cyneprno3unuu 3IeKTPUYECKUX
IIOJIEH.
Pa6ota npu nepemenienuu 3apsaa B DI1. [Torennuan, rpagueHT norennuana 1.
[TpOoBOAHMKH B 3JIEKTPUUECKOM MOJIE. DIEKTPOEMKOCTb, JHEPT U 3aps’KEHHOTO POBOJHUKA.
JusnexTpuku B 3nekTpudeckom nodie. [lonsgpusanus Au31eKTpUKoB.
ONeKTpuYecKoe TMoje B JUAIEKTpuKe. JlMdJaeKTpuueckas MPOHULAEMOCTh. OJEKTpUYecKas
WHIYKUHUS.
Konzgencarop. D1eKTpOeMKOCTh CUCTEMbI KOHJIEHCATOPOB. DHEPrus AJIEKTPUUECKOTO I1OJI.
ONIeKTpUYECKUl TOK W ero xapakrtepuctuku. Cuna Toka. IlajgeHuss HamnpsbkeHus U
AIIEKTPOBIIKYILAS CUJIA.
Tox B Metammueckux mnpoBogHukax. Comportusienue. [IpoBogumocts. 3akon Oma. Pabora u
MOIIIHOCTbh TOKA. 3akoH J[xkoyins-Jlenna.
PasBetBrennas snekrpudeckas memnb. [Ipasuna Kupxroda.
OCHOBBI 2JIEKTPOHHON TEOPUH MPOBOIUMOCTH.
OneMeHThl PU3NIECcKOM eKTpOHUKH. KOHTaKkTHast pa3HOCTh MOTEHIMANIOB. TepMOodIeKTpudecKre
aBiieHus. PaboTa BpIX0/1a JIEKTPOHA U3 METaJlIa.
OMHCCHS IIEKTPOHOB. TepMO3IEKTPOHHAS IMUCCHUSL. DIEKTPOHHBIE JIAMITbI.
Tox B mnonynpoBojgHukax. 3anuparouiuii cioid. I[loaynpoBogHHKOBBIE NPUOOPHI  (JIMOJBI,
TPAH3UCTOPHI U Ip.).
Toxk B KUIAKOCTAX. DneKTpou3. 3akoH Dapanes.
Tox B razax. HecamocTosTeNnbHbIN U CAMOCTOATENbHBIN Ta30BbIE pa3psiibl.

DJIeKTPOMArHeTH3M.
ITocTOssHHBIN MarHUT U KpyroBoi TOK. MarHuTHOE moJie.
XapakTepUCTUKH MarHUTHOTO TOJIS.
3akoH buo-Caapa-Jlanaca u ero npuMeHeHHUE Jisl pacueTa MarHUTHOTO TOJISL.
3akon Amrmepa. [IpoBogHUK ¢ TOKOM B MarHuTHOM moJe. [lapanienbapie TOKH.
MarsuTHoe 1noJje COJIEHOUAA U TOPOUIA.
Hua- mapa- u ¢heppoMarauTHeie BemecTBa. [Ipupoaa peppomaraeTusma.
JIBU>KeHUE 3apsKEHHBIX YACTHUIL B AJIEKTPUYECKOM U MAarHUTHOE TMOJISIX.
Dddext Xomna.
Hupkynsiuus BEKTOpa MarHUTHOM HMHIYKUMU. 3aKOH IOJHOTO TOKa JJii MAarHUTHOrO MOJS B
BaKyyMe.
SBnenue anekTpoMarHuTHOM HHAYKIMK. 3akoH Papanes. [Ipasuno Jlenna.
NHpyktrBHOCTH KOHTYpa. CaMOMHIYKIUS.
B3anmnas uHAyKIuS.
Tpanchopmaropsl.
IlepeMeHHBIN CUHYCOUIATIbHBIN TOK.
Ilern mepemennoro Toka (R, L, C).
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16. Pe3onanc HanpsieHUil 1 TOKOB. MOITHOCTD, BbIJEIsIEMAas B LIEMU IEPEMEHHOTO TOKA.

17. ONEeKTPOMAarHUTHHIE BOJIHBI.

18. DIIeKTpOMarHuTHhIE KojieOaHus B kosiebaTenbHoM KoHTYpe (L, C).
Ontuka. KBanToBasi npupojaa csera

19.  OcHoBHble 3ak0HbI ONTHKH. [ToHOE OTpaxeHue.

20.  OcHoBHBIE (POTOMETPHUECKUE BETMUMNHBI U UX €TUHHIIBI H3MEPEHUSI.

21.  Pa3Butue npencTaBlI€HUH O IPUPOJIE CBETA.

22.  HWutepdepenmus cBeta. MeToabl HaOMOAeHUS HHTEPPEPEHIINN CBETA.

23.  Pacuer uHTep(EpeHLNOHHOMN KApTUHBI OT JBYX UCTOUHUKOB.

24.  udpaxus cera. [Ipunnun [oiirenca-dpenens.
25. udpakmus @payHrodepa Ha TOHKON IIECITH.
26.  udpaxus Opaynrodepa Ha AUPPaKIUOHHON PEIIETKE.

27. [Tonsipuzanus ceera. EcrecTBeHHbIN 1 MOJISIPU30BaHHbBIN CBET .3aKk0H Maitoca.
28.  Ilonspusauusi cBeTa NMpU OTPAKEHUHM W NPEIOMIICHUM HA TPAHMIE ABYX TUDJIEKTPUKOB. 3aKOH
bprocrepa.
29. KBanTOBBIE CBOIICTBA CBETA. TEIUIOBOE U3TyUYEHUE U €0 XapaKTEPUCTUKH.
30. 3akon Kupxroda.
31. 3akonbl Credana-bonsiivana u Buna.
32.  KsanToBas rumnotesa usnydeHus u popmyna [lnanka.
33.  ®otorddexr. 3akonsl BHeMHETO hoTodhdekTa.
34. YpaBHeHue DHHINTEHHA U1 BHEITHETO GoTodddekTa.
35.  Macca u umMnynsc poToHa, JaBICHUE CBETA.
36. Oddext KomnToHa u ero snemMeHTapHasi TEOpHUs.
DJieMeHTbl KBAaHTOBOI GU3HMKH aTOMOB
37. Mopnenu aromoB Tomricona u Pesepdopra.
38.  Jlumeiuarsrii ciekTp atoMa Bojgopoza. [locrymnarer bopa.
39.  Cmektp atoma Bogopoja o bopy.
40.  KsanToBas TeOpHs CTPOSHHSI MHOTOJJICKTPOHHBIX aTOMOB.
DJIeMEHThI (PU3MKH AaTOMHOIO siApPa
41. OO0mue cBeACHUS O CTPOCHUH aTOMHBIX SIZIEP.
42.  EcrecTBeHHas paJuOaKTUBHOCTb. 3aKOHbBI PaJIMOAKTUBHOTO pacraja.
43. Snepnas peaknus. MickyccTBeHHast paliOaKTUBHOCTb.
44.  Dueprus cBs3u. [ledexT Macchl aTOMHOTO si/1pa.
45, Peakuus nenenus. Llennasa peakuus.
46.  Peakuus. TepmosinepHas peakuus.

4. METOAUWYECKHUE MATEPHAJIbI, ONPEJE/ITIOIUAE TPOUEAY Pl OHEHUBAHUS
3HAHUU, YMEHUU, HABBIKOB 1 (MJIN) OIIBITA JEATEJIBHOCTHU

Tekymmii KOHTPOJIb
Omnpoc Kak CpeAcTBO TEKYILIETO KOHTPOJIS MPOBOJUTCS B (pOpME YCTHBIX OTBETOB Ha BOIPOCHI.
CryneHT oTBedaeT Ha OCTABJICHHBIA BOIIPOC Cpa3y, BPEMs Ha MOJATOTOBKY K OTBETY HE MPEIOCTaBISAETCS.
[IpakTHyeckue 3aJaHusl KaK CPEACTBO TEKYIIEr0 KOHTPOJSI MPOBOJIATCA B MUCHMEHHOW (opme.
CrynenTy BblIaeTCs 3a/1aHue U IpeaocTasisgeTcs 10 MUHYT U1 HOATOTOBKHU K OTBETY.

IIpomeskyTOoUHAs aTTecTALMS
3aueT MPOBOAUTCS IIyTEM MOJABEACHHS UTOTOB 110 PE3yJIbTaTaM TEKYIIEr0 KOHTPOJIS U PE3yJIbTaTaM
BBITIOJTHEHUS pacueTHO-Tpaduyeckoil paboThl. Ecu CTyIeHT HE CIPAaBUJICS C YaCThIO 33JJaHUN TEKYILETO
KOHTPOJISI, EMY MPEAOCTaBISAETCS] BO3MOXKHOCTD CAAaTh 3a4€T HA UTOTOBOM KOHTPOJIBHOM MEPOIIPHUATHH B
¢dbopMe OTBETOB Ha BOIPOCHI K 3a4€Ty WJIM TECTOBBIX 3aJaHMi K 3adery. Dopmy 3audera (Ompoc WU
TECTUPOBAHUE) BEIOMPAET MPENoaBaTeb.
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Ecnu 3auer mpoBoautcs B ¢opMe OTBETOB Ha BOIPOCHI, CTYACHTY MpeIaracTcsi OJUH WIH
HECKOJIbKO BOIPOCOB U3 MEPEYHs BOIPOCOB K 3a4eTy. Bpems Ha MOArOTOBKY K OTBETY HE IIPEI0CTaBISAETCS.

DK3aMeH TpPOBOJUTCA B YCTHOM Qopme. M3 5K3aMEHAIMOHHBIX BONPOCOB cocTasisieTcst 30
9K3aMEHAIIMOHHBIX OmiteToB. Kaxkaplid OuiaeT coCcToMT U3 Tpex BOMpPOCcOoB. KOMITIEKT 3K3aMEeHAIIMOHHBIX
OUJIETOB MPEICTABICH B Y4E€OHO-METOAMYECKOM KOMILIEKCE TUCIIUILIIMHEI.

Ha noaroroBky K OTBETy CTyAEHTY npenocrasisercs 20 MUHYT.
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