[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OVO: THariok Cepreit VBaHosnt N ypmerepeTso cedbekoro xo3siicrsa Poccniickoii ®exepanuu
[omkHocTb: MepBbi npopekTop
:19.05.2025 13:39:
T o PEAEPATBHOE FOCYIAPCTBEHHOE OBPA30BATETbHOE
| 'KIEHUEBBICIIEI'O OBPA30OBAHUSA

Sede28feSb714e680817c5c132d4ba793a6b4 N A PE] « A
<Y TAHCKHHATOCYJIAPCTBEHHBIU ATPAPHBIM YHUBEPCUTET

NMEHMU K.E. BOPOLINJIOBA»

LOOKYMEHT MOAMUCAH

BNEKTPOHHOM MOAMNCHIO
«YTBEpKIAIO»

Jlexan daxynpTeTa MUIIEBBIX TEXHOJIOTUI

Ceptudukar: 00903ADBBDCOE4F3D26CBF3C38747ECB55
Briapenew: THATIOK CEPIFEN MBAHOBWY
[DevictButenen: ¢ 20.05.2024 no 13.08.2025

KoBanenko A. B.
- / «16» mrons 2023 .

PABOYASA ITPOT'PAMMA

no pucuummiae «Pu3uka»
JU1s1 HanpaBiieHus noarotToBku 05.03.06 Dkosorust 1 mpupoI0N0Ib30BaHUE
HarpaBjaeHHOCTh (mpoduias) Ikonorus B AIIK u npomeinieHHOCTH

I'ox Hauana moaroroBku — 2023

KBanuduxarus BeinyckHUKa — OakagaBp

JIyranck, 2023



Pabouvas mporpamma coctaBiieHa ¢ yueTOM TpeOOBaHHIA:

® [OpsJKAa OpraHu3al ¥  OCYIIECTBJICHUS  OOpa30OBaTENbHOW  JEATEIIBHOCTH  TI0
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIET0 00pa3oBaHUs — @porpamMmaMm OakajaBpHara,
IporpaMMaM  CHEIUaJUTeTa, IpOorpaMMaM  MAarucTpaTypbl, YTBEP)KICHHOIO IPUKA30M
MuHucTepcTBa HayKu M BhIciiero oopazoanusi Poccuiickorr @enepanun ot 06.04.2021 Ne 245
(C U3MEHEHUSIMU U JIOTIOJIHECHUSIMU ),

e (enepaabHOr0 rocy1apcTBEHHOr0 00pa30BaTENBHOIO CTaHAApTa BhICHIETO OOpa30BaHUS IO
HanpapjieHuto noArotoBku 05.03.06 Dkojoruss W NPUPOIONOJIB30BAHUE, YTBEPKIACHHOTO
npruka3oM MuHHCTEpCTBa HayKH W BbIcIIero oOpasoBanHusi Poccuiickoit ®enepauuu ot
07.08.2020 Ne 894 (c m3MEHEHUSMU U JOTIOTHECHUSMU).

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO IIPOTPAMMY:

Crapuuii mpenojiaBareinb B.H. BoJsioBuk

Pabowas mporpamma paccMoTpeHa Ha 3acenaHuu Kadeapsl WHPOPMAIMOHHBIX TEXHOJOTHH,
mateMatuku u ¢pusuku (mporokos Ne 10 ot 09.06.2023 r.).

3aBenyrommii kageapou I'.B. KoarakoBa

Pabouass mporpamMMa peKOMEHJI0BaHa K HCIOJb30BaHUIO B Y4eOHOM Hpoliecce METOINYECKOH
KOMHUCCHEH (akyspTeTa MUIIEBbIX TeXHOJIO0Tui (mpoTokoi Ne 12 ot «13» urons 2023 r.).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.K. ITuBoBap

PykoBoauTesb 0CHOBHOM NPOo¢ecCHOHANbHOMI
o0pa3oBaTe/ibHOI NPOrpaMMbl HN.A. Jlaabim




1. IIpeamer. Lean u 3axa4u QMCHUILIMHBI, €é MECTO B CTPYKTYpe 00pa3oBaTeIbHOM
NMPOrpamMMbIl

du3uka Kak HayKa SBISETCS OCHOBOM  BCEro €CTECTBO3HAHMS UM HUMEET
dbyHIaMEHTAIBPHOE 3HAYCHUE IS TIOHMMaHUS Pa3IUYHBIX MIPOIIECCOB B OKPY’KAIOIIEM HAC MHUPE.
Ona oka3blBaeT BIMAHUE HA JApPYrHe HAYKM W CIYXKHUT 0a30i A mpodeccroHaIbHOM
MOJATOTOBKU CTYJIEHTOB BCEX TEXHOJIOTHYECKUX CIIEIHMATbHOCTEH.

IIpenmer TMCHMNJIMHBI — OCHOBHBIC 3aKOHBI MEXAHWKH, MOJICKYJSIpHOU (U3UKK U
TEPMOJIMHAMHUKH, FICKTPHUUECTBA K MAarHETU3Ma, ONITUKH, aTOMHOMN U SAEPHON (DU3UKH.

eau pUCHUIIMHBI:

— (hopMupoOBaHKE KOMIUICKCA 3HAHUH 00 OpraHU3allMOHHBIX, HAYYHBIX U METOAMYECKUX
OCHOBax (u3uKH, (POPMUPOBAHUE y CTYICHTOB IIEIOCTHON €CTECTBEHHOHAYYHON KapTHHBI MUPA;

— HM3yYCHHUE METOJIOB (PU3MYECKUX HCCIICAOBAHMM W (PU3MUECKHX NPHOOPOB, KOTOPHIE
UCIIOJIB3YIOTCS B CEITCKOM XO03SCTBE, COBPEMEHHOM CTPOUTENBCTBE U APXUTEKTYPE;

— u3ydeHue (PU3NYCCKUX SIBJICHUH, JISKAIUX B OCHOBE MPOEKTUPOBAHHUS, CTPOUTEILCTBA
U BBIOOpA CTPOUTEILHBIX MaTCPHUAIIOB.

OcHOBHBbIE 321241 TUCUUIIJIMHBI:

— W3YYHTHh OCHOBHBIC ()M3MUYECKUEC SIBIICHUS, (YHIaMEHTAIbHBIC TOHATHS, 3aKOHBI U
TEOPHH KJIACCHYECKON M COBPEMEHHOMN (DU3HKH;

— BBIPa0OTaTh yYMCHHSI MPUMCHSTH IOJNYUYCHHBIC 3HAHUSA 1O (U3NKE TPHU H3YUYCHUU
JIPYTUX JUCLUHUIUINH, BBIICTSATh KOHKPETHOE (PU3MYecKoe COoJep)KaHUE B MPUKIAAHBIX 3a/adax
NpoPECCHOHAIBHON  JIEATENTbHOCTH, CO3/aBaTh M AaHAIM3UPOBATh TEOPETUUECKHE MOJEIHU
SIBJICHUM U MPOLIECCOB;

— c(hopMHUPOBATH IETOCTHOE MPEJCTABIICHNE O (PU3UKE, €€ POJTH B COBPEMEHHOM CHCTEME
3HAHUH W TIOHMMaHHE HEOOXOJUMOCTH MAaTeMaTHYeCKOro oOpa3oBaHWS B TOJTOTOBKE
OakaaBpa,

— obecreynTh TNoNyyeHUE (yHIaMEHTANbHBIX 3HAHUMN, HEOOXOIUMBIX I HU3yUCHHS
JTUCIUTIIINH €CTECTBEHHOHAYYHOTO IIUKJIA U CTICIUATIbHBIX JTUCIUILINH;

— HAY4YUTh CAMOCTOATEIHHOU PabOTHI C TUTEPATYPOIl IO GUBKKE U €€ MPUITIOKEHHUSIM.

MecTo 1MCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMBbl.
®usznka OTHOCUTCA K  guciumimHaM oOs3atenpHoW vactu (B1.0.17) ocHoBHOM
00pa30BaTebHOI MPOrpaMMBl.

JlucuumiuHa OCHOBBIBaeTCS Ha 0a3e IIKOIBHOTO Kypca (U3UKH M JAUCHUILIMHBI
«BpIcIIasg MaTeMaTHKa.



2. [lepeyeHnb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHsI O JUCHUILINHE, COOTHECEHHBIX

¢ IVIAHUPYEMBbIMH pe3yJIbTATAMH 0CBOCHHSI 00pa30BaTeIbHOM MPOrpaMMbl

Koabi DopMyJIMPOBKA NHaukaTopbl 10CTHKEHUST Iliianupyembie
KOMIIe- KOMIIeTeHIHH KOMIEeTeHIUH pe3yabTaThl 00y4eHust
TeHUMi 10 JMCUHUIJIHHE
OIIK-1 | CriocobGeH npuMeHsTh OIIK-1.3. [Ipumenser 6a3oBbie | 3HATH: pU3NUIECKHE

0a30BbI€ 3HAHUS 3HaHUS PyHAAMEHTaIbHBIX 3aKOHBI U SIBIICHUS U
(byHIaMEeHTAIBHBIX pa3aenoB eCTECTBEHHO-HAYYHOTO | YMETh
pa3zesoB HayK o 3emJie, | IIUKJIa B 00JIACTH SKOJIOTUH U UHTEPIIPETUPOBATH UX
€CTECTBEHHO-HAYYHOTO | MPHUPOOIOIB30BaAHHS YMeTh: NpUMEHSTH
1 MaTeMaTU4eCKOTo 3aKOHBI (PUBUKH IS
IIUKJIOB TIPU PELICHUU peLIeHHsI TPAKTHYECKUX
3a/1a4 B 0051acTu 3a1a4y
9KOJIOTUH U Buasers: HaBBIKaMU
MIPUPOIONOIB30BAHUS MPUMEHEHUs
(buzmuecKux
3aKOHOMEPHOCTEH B
MPAKTUYECKOU
JeSTeNIbHOCTH
3. O0béM TMCUMILVIMHBI M BUABI Y4e0HOI padoThI
Ounas popma 00ydeHust 3aounas popma
0o0y4eHus
00BbEM 4acoB| BCEro 4acoB
Buns pabot BCETO = =
3a4.em./ S 3
4acoB § §
— —
OO61ast TPYA0EMKOCTD AUCITUTUINHBI 3/108 3/108 3/108
AynuTopHas pabora: 36 36 10
Jlexumm 12 12 4
[TpakTHyeckue 3aHATHs - - -
JlaGopatopHble paboThI 24 24 8
Jpyrue Buapl ayJUTOPHBIX 3aHATUN - - -
[Tpendk3aMeHalMOHHbBIE KOHCYJIbTAIIH - - -
CamocrosiTenpHas paboTa 00yJaronuxcs, yac 72 72 96
Bun npoMexyTo4HOM atTecTanuu (3auéT, 9K3aMeH 9K3aMeH 9K3aMeH
HK3aMEH)




4. CoaepxaHue U CHUMIIMHBI
4.1. Pa3nenbl IMCUMILIMHBI U BUIbI 3aHATHH (TeMATH4YEeCKHUIl TIaH).

No
i Pa3gen nuciuIninHabl JI 113 JIP CPC
ouHas (hoopMa oOyueHus
3

Monyns 1. «MexaHuka - 6 18
Monyns 2. «MonekynsapHas pu3rKa U TepMOJUHAMUKA. 3 ) 6 18
MexaHHKa JKHIKOCTEH U ra30B»
Monynb 3. OnexrpoctaThka. [IoCTOSHHBIN 3eKTpUYECKU 3 i 6 18

TOK. DIICKTPUYECTBO U MAarHETHU3M»
Monyins 4. «OnTrka. ATOMHas U siiepHast (PU3HKa» 3 - 6 18
3ao4yHas (hopma oOydeHHs

Monyinsb 1. «MexaHuka» . - 2 24
Monynsb 2. «MonekymnsipHas pU3nuKa U TEPMOJAUHAMUKA. 1 i 2 24
MexaHuka JKHJIKOCTEN U ra30By

Monynb 3. Dnektpoctatuka. [IoCTOSHHBIN 3JIEKTpUUECKU 1 i 5 24
TOK. DJIGKTPUUECTBO U MAarHETU3M)

Monynb 4. «OnTtrka. AToMHas 1 siiepHasi (pU3HKay 1 - 2 24

4.2. ConepxaHue pa3iesioB y4eOHOM AUCHUIIIMHBI
Moayas 1. «Mexannka»

Tema 1. Mexanu4eckoe IBHKCHHE MATEPHAJIbHON TOYKH M TBEPAOIO TeJia.

Cucrema orcuéra. IIpocTpancTBo, BpeMsi 1BHKEeHHE. MaTepuanbHas Touka. AOCOIIOTHO
TBEPIOE Teno. Ilapamerpsl NBUXKEHUS (paiuyc-BEKTOp, MEpeMelleHUe, CKOPOCTh, YCKOPEHHUE).
[Tpunuun otHocuTenbHOCTH ['ammies. CBoiicTBa MpoCTpaHCTBA M BPEMEHHM B MHEPLHAIbHBIX
cucremax. [IpsMonuHeliHOe U KpUBONMHEWHOEe nBWkeHHME. Tpaekropusa. KuHemaTuka
MOCTYNATEIbHOTO JIBUYKEHUSI.

Tema 2. /luHaMHKa NOCTYNATEIbHOIO ABHKEHHS MATEPHATbHON TOYKH U TBEPAOI0
Tes1a. 3aKOH COXpPaHeHUs] HMITYJIbCA.

JluHamuka 1ocTynaTtesnbHoro naswkeHus. Cwia, Macca. 3akoHsl HproToHa. 3akoH
COXpaHEHMsI UMIyJbCa W €ro CBsI3b C OJHOPOAHOCTHIO MpocTpaHcTBa. Heympyruii ynap.
@yHIaMEHTAIbHBIE B3aUMOJEHCTBUS U CUJIbl. PEaKTHBHOE IBUJKEHUE.

Tema 3. Cuiibl B MeXaHUKe.

KoncepparusHble cucteMbl. Crila TSHKECTH. 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHHE
cBoOoaHOro naaenus. Pabora cuibl Tsxecti. KocMuueckue cKOpocTH.

Cuna ynpyroctu. Cuna tpeHus. Buael TpeHus. 3aBUCMMOCTD CHIIBI TPEHHSI OT CKOPOCTH
JIBUKEHUS W Jpyrux QaxtopoB. HeunepuuanbHble cuctembl orcyera. Cuiibl MHEpPUMU MpU
KPUBOJMHEHHOM JBIKeHUH. LleHTpoOexxHble cuibl uHepuuu U cuiabl Kopuonuca Bo
BpAILAIOLIUXCs CHCTEMaxX OTCUeTa M X MpOosiBICHHE Ha 3eMJie.

Tema 4. Padora u 3Heprusi. 3aKoH COXpaHeHUsI JHEPIUHU.

DHeprus Kak yHHMBepcajbHas Mepa pa3iNyHbIX (OpM JBHKEHHUS U B3aMMOICHCTBUS
Mmatepuu. PaboTbl cuibl M €€ BBIpaXEHHE 4Yepe3 KPUBOJIMHEHHbBIM uHTerpan. Kunernueckas
HHEpPrusi MEXaHUYECKON CUCTEMBI U €€ CBsI3b ¢ paboToil Cuil, MpUIIOKEeHHbIX K cucteme. [lome
Kak (hopMa MaTepuu, OCYIIECTBIISAIONIAs CHJIOBOE B3aUMO/ICHCTBUE MEX/1y YaCTULIAMH BEIECTBA.
[ToreHunanbHas JHEPTUHU MaTepUAILHON TOYKH BO BHEIIHEM CHIJIOBOM IIOJIE U €€ CBSA3b C CHIIOH,
JEHCTBYIOLIEH HA MaTEpUAIbHYIO TOUYKY. IloTeHIManbHas >HEprus CUCTEMbl. YIPYTruu yzaap.
OHeprus ynpyro nedopMHUpPOBAaHHOTO Teja M I'PAaBUTALMOHHOIO B3aUMOJECHCTBHUS Tesl. 3aKOH
COXpPaHEHMsSI MEXaHMYECKOM DHHEPrMM U €ro CBA3b C OAHOPOJHOCTBIO BpPEMEHHU. 3aKOH



COXPAaHEHHsS W INPEBPAIICHHA DHEPIrUU Kak IPOSABICHUE HEYHUYTOKMMOCTH MATEPUM U €€
nBrkeHus. [Ipumepbl npuMeHeHNs 3aKOHOB COXPAaHEHHS UMITYJIbCA U DHEPTHH.

Tema 5. /luHaMUKa BpalIaTeJbHOI0 JABHKeHHMSl. 3aKOH COXPAHEHHUS] MOMEHTA
HMILYJIbCA.

MoOMEHT Ccuiibl U MOMEHT HUMIyJbCa MEXaHHUYECKOW CHCTEMBl OTHOCHUTEIBHO TOYKHU
(monroca) ¥ OTHOCUTENIBHO HEMOABMKHOM OCcH. MOMEHT MHEPIMM TBEPIOTO T€la OTHOCUTEIBHO
OCH. YpaBHEHHE JMHAMUKHM BpPAIATECIBHOIO JBWKCHMS TBEPAOrO TeJlda OTHOCUTEIBHO
HEenoJBWKHOW ocu. KuHeTnueckas 3Heprus Bpallarollerocst Tejaa. 3akoH COXpaHEHUs MOMEHTa
MMITYJIbCA U €T0 CBA3b C H30TPOIHOCTBIO IIPOCTPAHCTBA.

Tema 6. apmoHuveckne KoJIeOaHUA.

Mastauku. Jug¢epennuanpiple M KMHEMaTHMYECKHME  YpaBHEHMsI  KOJleOaHMM.
[Tapamerpsl  konebanuii. CBoOomuble kojeOanus. CKOpPOCTb, YCKOPEHHE H  OSHEprus
K0JIEOATENbHOTO  JBMIKEHHUS. Cnoxenue  KoneOaHMH. 3aryxatomue — KosneOaHHUs.
HuddepennnanbHoe M KUHEMAaTUYECKOe ypaBHEHHs KojeOanwii. [lapamerpsl kojeOaHMIA.
Hexpement 3aryxanus. Kosdduuument saryxanus. Bpems penakcanuu. Amnepuoandeckue
Kosiebanus. BwiHykaeHHbIe KoneOanus. llapamerpsl BBIHYKICHHBIX KojieOaHuii. Pe3oHaHc.
ABTOKOIIE0aHUS.

Tema 7. Bo/iHOBBIE IPOLIECCHI.

Bousnbl, Mexanu3M ux oOpasoBanus. IIpononpHble M MOnepevHble BOJHBI. YpaBHEHUE
Oerymeil BonHBL. JlnmMHAa BONHBI M BOJIHOBOE 4Mcio. IIpuHIMI Cynepno3uuuMd BOJIH.
KorepenTtHsbie BoaHbl. MHTepdepennus BoaH. CTosiune BOIHBL. Y paBHEHHE CTOSYEH BOJIHBI.

Tema 8. OcHOBBI AKYCTHKH.

AxycTudyeckue BOJIHBI, HUX Xapakrepuctuku. Oddext [omnepa. 3ByK U ero
xapaktepucTuku. MHPpa3ByK U yIbTpa3ByK B IPUPO/IE.

Moayas 2. «MexaHuKa »KHAKOCTel 1 ra3oB. MoJiekyasipHas (pu3nka u
TePMOJIMHAMMKA»

Tema 9. 'mapoauHaMuka. 3aKOHbI MEXaHUKH KMIKOCTEH U ra3os.

XapaxTtepuctuku xxuakocteid. [loBepxHoctHoe HaTskeHne. CmaunBanue. KpaeBoit yroi.
Menucku. Kanunnsphsiit 3¢ dexr.

Tema 10. Monexyasipaas pusznka.

IIpenmer monexynsipHOW ¢u3uku. OCHOBHOE ypaBHEHHME MOJIEKYISIPHO-KHUHETHUECKON
TEOpUU UJACATBHBIX Ta30B. MOJIEKYISIpHO-KUHETHYECKass MHTEpHpeTanusl TeMIepaTyphl.
Cpenssisi KHHETHUYECKasl YPHEPTUS MOJIEKYJIbl. 3AKOH PaBHOMEPHOI'O PaclpeesIeHUs] SHEPTHM 110
cTerneHs M cBoOoAbl. 3akoH MakcBesuia 0 pacnpeelIeHud MOJIEKyJ ra3a mo ckopocTsM. OmbIT
HIrepna. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbumana. CpenHee uywmcio
CTOJIKHOBEHUH U CPEIIHSISI ITTMHA CBOOOIHOTO TTpodesia MOJIEKYJI.

Tema 11. BaakHocTs Bo3ayxa.

Bnaxsocts Bo3nyxa. Touka pockl. MeTonbl n3MepeHusl BIAXXHOCTH BO3ayxa. BrnusHue
BJIQKHOCTH Ha OMOJIOTHYECKHE U MEXaHUYECKHE OOBEKTHI.

Tema 12. SIBjienusi nepenoca.

I'panuent ¢pusnveckoit Benmnuunsl. Auddysus, 3akon @uka. BHyrpeHHee TpeHue, 3aKoH
HrroTona. TermmonpoBoaHocTh. 3akoH Dypre. O01Iast XapakTeprucTHKa SIBJICHUH TIEpeHoca.

Tema 13. TepmoguHaMHuKa PABHOBECHBIX COCTOSTHUI.

PabGora raza mo wusMeHeHuio 00bEMa. BHYTpeHHsS sSHeprus TepMOJIMHAMUYECKON
cuctemsl. [lepBblii 3aKOH TEPMOAMHAMUKH, €r0 MPUMEHEHUE K H3olpoueccaM. TeroéMKoCTb
uaeansHoro raza C, u Cy. Pabora rasa B pa3HbIX u3omnporeccax. AnuadaTudeckuil mpoiecc.
VYpasnenue [lyaccona. HanpasieHHOCTB npo1ieccoB B pupoe. BTopoii 3aKk0H TepMOIMHAMUKH.

Tema 14. TepmoannaMuka HeOOPATUMBIX IIPOLECCOB.

Oo6partumslii 1 HeoOpaTuMbIii ipoueccsl. Lukn Kapuo. KIT/ nukna Kapno. ®dusnyeckas
pUYMHA HEOOPAaTUMOCTh MPOILIECCOB MPUPOAbL. DHTponus U e€ duznueckuil cmpica. [IpuHnun
BO3pacTaHUs SHTPOIIUH.



Monayasb 3. «daekrpocraTuka. [I0CTOAHHBIH 3JIeKTPUYECKUI TOK. DJIEKTPHIECTBO U
MAarHeTH3M»

Tema 15. DuekTpocraTuka.

3akon Kynona. Onektpuueckoe moje. HampskE€HHOCTh 3JIEKTPUUYECKOTO  IMOJIS.
Hanpspk€HHOCTE MOJIs TOYedHOro 3apsaa. [IpmHuun cynmepno3unmu 35eKTp. nonei. Teopema
Octporpaackoro-I'aycca. Pabora B amekrp. mone. [loreHiuan, pa3HOCTh TOTEHIIMANIOB.
[{upkynsanus BekTopa HampsKEHHOCTU IEKTp. noiis. CBOOOAHbBIE M CBS3HBIE 3apsiibl. THUIbI
JURJIEKTPUKOB. DJIEKTPUYECKUM AMIONb, €r0 IOBEIEHUE B JJIEKTPUYECKOM IMoie. Bekrop
noysipu3anuu. Hanpspk€HHOCTB AMEeKTp. 1Mot B AMAJIEKTpUKE. [1be302/1eKTpudecKuil U 311eKTpo-
CTPUKIMOHHBINA 3 dexTrl. Pactipenenenue 3apsaoB B mpoBoaHUKE. [[0BEepXHOCTHAS TNIOTHOCTh
3apsaga. JNeKTpoeMKOCTh. KoHIeHcaTOpBl, CUCTEMBI KOHIEHCATOPOB. DHEPIHsl CUCTEMBI MJIEKTP.
3aps/10B, 3apSHKEHHOTO MTPOBOIHUKA. DHEPTUs KOHJEHCAaTOpa, e€ 00bEMHAS IIIOTHOCTD.

Tema 16. IlocToOAHHBII TOK.

OnexTpuueckuid TOK M €ro xapakrepuctuku. Cuiia U IUIOTHOCTh Toka. [lamenue
HANPsDKEHUS U DJIEKTPOABMKYHIas cuia. 3akoH Oma. DIeKTpOIpOBOJHOCTH, 3JIEKTPHUYECKOE
comporuBienue. 3akoH J[xoynsa-Jlenma. 3akon Oma u JIxoymns-Jlenna B nuddepeHnuansHon
dopme. Hocutenu »snexTpudeckoro 3apsnga. JIBukeHHMe HoOcuUTeled Moj — JeicTBHEM
anekTpuueckoro nojsi. [loamwkHocTs HocuTeneil. 3akon Oma u Jlxoyns-Jlenna kak cieacTeue
KJIACCUYECKON TEOPUH IIEKTPOIPOBOAUMOCTH.

Tema 17. MarneTn3zm. MarHuTHoe moJie ¥ ero XapaKTepuCTHKH.

MatepranbHOCTh MarHUTHOrO mnoss. [leficTBME MarHUTHOrO IOJs Ha INPOBOJHUK C
TOKOM. 3akoH Ammepa. MarHuTHas HMHIyKOUs. MarHuTHble CUJIOBbIE JIMHUU. 3akoH buo-
Capapa-Jlanmaca n ero HmpuUMEHEHHME Ul pacuy€ra MarHUTHBIX IIOJIEH NPSIMOJIMHEWHOIO M
KOJIbIIEBOrO TOKOB. Hanpssk€HHOCTH MarHMTHOrO mnosist. JIBMODKEHHE 3apsDKEHHBIX YacTULl B
MarHuTHoM nodje. Cuia JlopeHna.

Tema 18. DuiekTpomarunTHast MHAYKIUA. CaMOMHAYKUMS.

CamouHaykuus W B3aUMOMHIYKIHA. OCHOBHOM 3aKOH 3JIEKTPOMArHUTHOM WHIYKLMH.
3akoH ®@apanes, npaBwio JleHna. DOJIEKTPOHHBI MeEXaHU3M 3JIEKTPOMATHUTHOM WHIYKIMH.
MarautHsli noTok. MHIyKTUBHOCTB. DHEPrusi MArHUTHOT'O MOJIsI, 00bEMHAs INIOTHOCTh SHEPTHH.

Tema 19. DileKTpOoMarHuTHbIE K0JI€OAHUS U BOJIHBI.

Konebanus B osnekrtpuyeckoM KoHType. [luddepennuanbHoe ©  KHUHETHYECKOE
ypaBHeHus. [lapamerpsl konebanuit. CBoOomubie KosneOanus. CroxeHue KoIeOaHHIA.
3aryxaromue KojiebaHusi B 3JeKTPOMAarHUTHOM KOHTYype. JuddepeHnuaibioe 1 KHHETHYECKOe
ypaBHeHus kosebanuit. I[lapamerpbr koneGanmit. JlekpemenT 3aryxanus. KoaddunueHnt
3aTyxaHus.  Anepuoauueckue — kojeOaHus.  BoiHyxkneHHble — koneOaHus.  Pe3oHaHc.
ABtrokoneOanusi. OTKpBITBIA  3JEKTpUYECKUl  KOHTyp. BuOpatop. DOiekTpoMarHuTHbIE
KosiebaHus, ux xapakrepuctuka. [lokazarens mnpenomienus. Ilpunnun Iroiirenca. Illkana
AIIEKTPOMAarHUTHBIX BOJIH.

Tema 20. OcHOBBI 271eKTPOHUKH. [101ynIpOBOAHUKOBBIC IPHOOPHI.

Bunapl snementapubix smuccuii. Pabota BbIxoma snekTpoHa. TepmodsiiekTpuueckas
IMHCCUSl U €€ 3aKOHBL. DJEeKTpUYeCKHi paspsa B razax. [TuHu-3gdext. DnekTpoBakyyMHbIE
npubopbl. KonrakTHble siBIeHUS. TepmoanekTpoasumxymias cuwia u 3ddext Ilenprhe. P-n
nepexon. IlomynpoBogHuKOBBINA 10 ¥ TpHOA. OCHOBBI MUKPORJIEKTPOHUKH.

Monayab 4. «OnTuka. AToMHas U siepHast GU3HKa»

Tema 21. OnTuka. BostHOBbIC ONITHYECKHE SBJICHHS. 3AKOHBI T€OMETPHYECKON ONTHKH.

3aKkoHBl OTpakKeHHMsI U TMpesloMiieHHus cBeta. [lomHOe BHYTpEHHEEe OTpa)KeHHe.
OObsicHEeHHE 3aKOHOB TE€OMETPUYECKOW ONTHUKM C TMOMOINbl0 mpuHiuna [roifrenca.
WNurtepdepentius BomH. HWHTEepdepenumst cBera, €€ ocobeHHocTH. MeTon mMOMydeHUS
KOTE€PEHTHBIX MCTOYHUKOB cBeTa. [IpumeHeHue siBineHus uHtepdepeHuuu cveta. Judpakuums
BOJIH, €€ o0ObsicHeHue ¢ nomoulbto npuHiuna [toirenca. Ilpunuun Trolirenca-dpenens.
Hudpakumonnas pemérka, e€ npuMeHeHHe. B3auMopelcTBHE CBeTa C  BEIIECTBOM.
[Tomstpuzanus  cBera. [[BoiiHOe sydenpenomsieHue. 3akoH Mamtoca. [lonspuzanus mpu
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OTpa)XCHHH U NIPEIIOMIICHHH CBETA HA TPaHMIE ABYX IUIIEKTpUKOB. [Ipn3ma Hukons. SIBienune
BpallleHUs TUIOCKOCTH Konebanuil. [lucnepcus cBera. HopmanbHast v aHOpMasbHAs JUCTIEPCHUSL.
Hucnepcuonnsiii  ananu3. Ilormomenue cBera. 3akoH byrepa-JlambGepra. Koaddumument
IIOTJIOIICHMUS.

Tema 22. KopnyckyJisipHble CBOHCTBA JIEKTPOMArHUTHBIX BOJIH. KBaHTOBasi onTHKA.

OcoOeHHOCTH TEIJIOBOTO M3NMydeHHA. Mopaenb aOCONMIOTHO U€pHOro Tena. 3aKoH
Kupxroga. Pacnpenenenue snepruu B crekrpe aOCoaoTHO 4y€pHoro tena. 3akoHsl Crtedana-
bonpumana u Buna. T'mnoreza Ilmanka. Ontuueckass mNUpOMETpUsi. 3aKOH BHEILIHETO
dotoarddekra. YpaBHenue DitHmTeiHa a1 BHemHero ¢orodddexra. OObsICHEHHE 3aKOHOB
dorosddekra ¢ moMomBI0 KBAHTOBBIX TpejacTaBieHuil o cBere. [Ipumenenue ¢orosddexra.
OmneiTel JleOeneBa. JlaBnenume cBera. KBanTOBOe 0OBsICHEHHE IaBIICHHS cBeTa. KBaHTOBOE
00BsicHEHHUE 1aBiIeHUs cBeTa. KopiycKyIspHO-BOJIHOBOM Ayallu3M.

Tema 23. ®u3zuka aToMOB, MOJIEKYJI M TBEPJAOI0 TeJa.

JIuneiuaTple CHEKTPbl KaK KIIOY K CTPOCHUIO aTOMa. 3aKOHOMEPHOCTH B CIIEKTpE
aToMapHoro Bogopoja. Ilnanerapnas mozens aroma. [Toctynarsr bopa. Paguycel crannonapHbIX
opOouT. OHepreruyeckuil crekrp aroma Bojopona. Ilpupoga cHEKTpalbHBIX JIMHUM.
MHorosnexkTpoHHble aroMbl. ['1aBHOe, OpOUTaIbHOE M MarHUTHOE KBaHTOBble yucia. CriuH
anekTpoHa. CrniHOBoe KBaHTOBOoe uucio. [Ipunnun Ilaynu u pacnpeneneHue 3JI€KTPOHOB IO
CTallMOHApHBIM COCTOSIHUAM. CHEKTpbl aTOMOB M MoOjeKyl. Crtpykrypa TBEpabIXx Ten. Cuia
CBS3M dYacTull B TBEPABIX Tenax. Kpucrammyeckne peméTku. JledekTsl CTPYKTYpBHI.
Mexanunueckue cBoiictBa TBEpAbIX Tel. Jedopmanus. 3akon ['yka. Pacuér monyns ynpyrocru.
Teopernueckass W peanbHas NPOYHOCTb TBEPABIX Tel. TeEIIOBbIE CBOWCTBA TBEPABIX TEI:
TEIIOEMKOCTb, TEIIJIOBOE PACUIMPEHUE, TEIJIONPOBOJHOCTD.

Tema 24. Sinepnas ¢usuka.

Pasmepel u cocraB sanpep. Hykinonsl. 3apspoBoe M MaccoBoe uucna. M3oTomsl.
B3anmopeiicTBie HYKIOHOB. JHeprusi cBs3u. JledekT wmacchl. AKTHBHOCTB, ITOCTOSHHAS
pacriaga, mnepuoja THoidypacnaaa. Anb(a-uzIydyeHue, €ro IpHupoJa U XapaKTEePUCTHKHU.
B3aumonelicTBue ¢ BemecTBOM. 3aluTa OT JIeHCTBUS n3ydeHus. beta-usnydenue, ero npuposa
U XapakrepucTuku. [IpaBmiio cmemenus. BzanMonelictBrue ¢ BEIIECTBOM. 3alUTa OT AEUCTBUSA
U3JIydeHUs. ['aMMa-H3iIydeHue, €ro IpupojJa W XapakTEepUCTHKU. BsaumoxeiictBue ¢
BEUIECTBOM. 3alUTa OT JAEWUCTBUSA HU3NydeHUs. HeWTpoHHOEe wu3IydeHHe, €ro npupoja Hu
XapaKTepuCTUKU. B3aumopneiicTBMe ¢ BelIECTBOM. 3alMTa OT JEHCTBUS  U3IIyYEHUS.
HckyccTBeHHass pPaauOaKTUBHOCTh. JleneHue TskKENbIX snep, KodhduuumeHT pa3sMHOKEHUS
HeUTpoHOB. llennas peakuusa. Kputnyeckas macca. Pacuér BeIMUMHBI DHEPTUH JENIEHUA SApa.
W30T0mBI, X HCNOIb30BaHKE. Peakinyu TEpMOSIEPHOTO CUHTE3a. DJIEMEHTAPHBIE YaCTHIIBI.



4.3. [lepeyeHb TeM JeKUuin

No O0BéM, u
I /;1 Tewma nexuu dhopma oOyueHus
Oo4Has |3a04yHas
Moayab 1. «Mexanuka» 3 1
1 Tema nekimoHHOro 3auaTus 1. Mexanuueckoe ABMKEHUE MaTepUalibHOM 05 05
" |TOYKH M TBEPIOTO TEIA. ’ ’
2 Tema JIeKIMoOHHOTO 3aHsTHS 2. JIMHaMUKa MOCTYNaTeIbHOTO JIBHKCHUS 05 05
' MarepuaibHON TOYKU U TBEPJOTO TeJid. 3aKOH COXPaHEHUs! UMITYJIbCA. ’ ’
Tema jeknnoHHOro 3ausaTusa 3. CHUIIBl B MEXaHUKE 0,5 -
Tema nexunonHoro 3anstust 4. Pabora u sHeprus. 3aKOH COXpaHEHUs 05 i
SHEPIHUU. ’
5 Tema nexkuMOHHOTO 3aHATUS 5. J[MHaAMHMKa BpallaTeIbHOIO JIBHXKCHHS. 05 i
" [3aKOH COXpaHEHUss MOMEHTAa UMITYJIbCA. '
6. [Tema nexkumoHHOTO 3aHATHUS 6. apMOHMYECKHE KOJIeOaHUs - -
7. [(Tema neKIMOHHOTO 3aHATHS 7. BOJHOBBIE MPOIECCHI 0,5 -
8. [Tema nexunoHHOTO 3aHITUS 6. OCHOBBI aKYCTHKHU - -
Monayab 2. «MexaHUKa KUIKOCTel u ra3oB. MoJiekyJisipHasi pu3uka u 3 1
TEPMOIHHAMHUKA»
9 Tema nexkumonHoro 3anatus 9. ['mapoaunamuka. 3aKOHbl MEXaHUKU 05 05
" PKUIOKOCTEH U ra30B. ' '
10. [Tema nekmmonnoro 3austus 10. MonekynspHas pusuka. 0,5 0,5
11. [Tema nexuuonHoro 3austus 11. BnaxHocTs Bo3ayxa. 0,5 -
12. [Tema nekuuoHHOTO 3aHATHA 12. SIBIIeHUS mepeHoca. 0,5 -
13 Tema JIGE(III/IOHHOFO sanatus 13, TepMoauHaMuKa PaBHOBECHBIX 0.5 i
COCTOSIHUM.
14, Tema nexkunoHHoro 3aHstuss 14.  TepmoauHamuka HeoOpaTHMBbIX 0.5 i
MPOLIECCOB
Moayab 3. «JuaexkrpocraTuka. IlocTOSAHHBIA JJIeKTPUYECKHIl TOK. 3 1
DJIeKTPUYECTBO M MATHETH3M»
15. [Tema neKIMOHHOTO 3aHATUSA 15. DIeKTpocTaThKa. 0,5 0,5
16. [Tema nexknmonHoro 3auatys 16. IToCcTOAHHBIN TOK. 0,5 0,5
17, Tema aekuoHHOTO 3aHATHS 17. MarnetusM. MarauTHoe Iojie U €ro 05 i
XapPaKTEPUCTUKH.
18. Tema JnekiuoHHOro 3aHATUsA 18, DJEKTpOMAarHUTHAsE WHIYKLHUA. 05 i
CaMOMHTyKIIHSL. '
19, Tema nexuuoHHOro 3aHATHS 19. DNEKTpOMarHWTHBIE KoJeOaHUA U 05 i
BOJIHEI.
20. Tema JIEKIINOHHOT'O 3aHATHUS 20. OCHOBBI 3IIEKTPOHUKH. 05 i
[ToynpoBOTHUKOBBIE MPUOOPHI. ’
Mopnyasb 4. «OnTuka. ATOMHAs U siiepHast Gu3nKa» 3 1
21 Tema nexiuorHoro 3agatus 21. OnrTuka. BolHOBBIE onITHYECKHE 1 05
SIBJICHUS. 3aKOHBI TEOMETPUYECKON ONTHKHU. ’
29 Tema siekunoHHOTr o 3aHTHs 22. KopiycKymspHble CBOWCTBA 1 05
PJIEKTPOMArHUTHHIX BOJIH. KBaHTOBAs onTHKA. ’
23, Tema nekunoHHOro 3auatus 23. dusuka aToMOB, MOJIEKYJI U TBEPIOTO 05 i
Tena.
24. (Tema nexnmoHHOTO 3aHATHS 24. SnepHas pusuka. 0,5 -
Hroro 12 4




4.4, IlepeyeHb TeM NPAKTHYECKUX 3aHATHH (CEMUHAPOB)
He npenycmotrpensl.
4.5. IlepeyeHb TeM JIAOOPATOPHBIX PadoT.

No ) O0BéM, u
i Tewma mabopatopHOit paboThI dbopma o0yueHus
OYyHas |3aoyHas
Moayas 1. «Mexannka» 6 2
1 OcHOBBI TeopuH norpetHocTed. OOpaboTKa pe3ynbTaToB MPSIMBIX U 1 05
' HEepPSMBIX U3MEPEHHH. '
2 OnpezneneHue yCKOPEHUs: CBOOOJHOIO MaIeHHsI ¢ IOMOLIbI0 (PU3UIECKOTO 1 05
' MasiTHUKA. ’
3. |OnpeneneHrne MOMEHTA MHEPIIMH TeJia ¢ TOMOIIbI0 MasiTHHKa ObepoOeka. 1 -
4 OnpezneneHre MOMEHTA WHEPILUH BPAIIAIOLIETOCS Tella C TOMOIIBIO 1 05
' KpYTUJIBHBIX KOJeOaHUil. ’
5 OnpezneneHne IIOTHOCTH TNl HEMPABIILHON (POPMBI THAPOCTATHYECKIM 1 i
METOA0M.
6. [M3yueHne MexaHMYECKUX KOJeOaHUH Ha MOJIEH NPYKHHHOTO MasiITHUKA. 1 0,5
Monayab 2. «MexaHuka ;KuaKocTeii 1 razoB. MoJsiekyjasipuas puznka 6 5
U TEPMOJAMHAMHUKAY
7 OnpezneneHue CKOpocTu K03 HUIMeHTa BHYTPEHHETO TPEHUS KHUJIKOCTH 1 05
" |Ha ocHoBe MeToa CTokca. ’
3 Onpenenenue k03 PuineHTa BI3KOCTH KUAKOCTH BUCKO3UMETPOM 1 05
" |OcTBanba. ’
9 Onpenenenue k03(puLneHTa HOBEPXHOCTHOTO HATSKEHHS! KUAKOCTH 1 05
' [METOJIOM OTCYEeTa Karelb. ’
10. OnpezneneHyne 3aBUCUMOCTH BBICOTBI IIOJJbEMBI KHJIKOCTH B KaWILISIpE OT 1 05
MOBEPXHOCTHOTO HATSKEHHSL.
11 Onpenenenne BIaXXHOCTH BO3/1yXa ¢ IOMOIIbIO rurpomerpa JlamOpexTa u 2 i
ncuxpomerpa ABrycra.
Mopayas 3. «aekrpocraruka. [locToAHHBIH 3JIeKTpUYeCKHil TOK. 5 5
JIEKTPHYECTBO M MAarHETH3M.
12. [DnexTpon3mepuTeNbHbIC TPUOOPHI M PAaBUIIA UX UCTIONH30BaHUSI. 1 0,5
13. [M3mepenne >1eKTpOABIKYIIEH CHIIBI ICTOYHUKA TUTAHUS 1 0,5
14, OnpezneneHue CONPOTUBICHUS MPOBOJIHUKA C TOMOIIBI0 MOCTUKOBOM 1 0.5
CXEMBI.
15, OnpezaeneHne eMKOCTH KOHJIEHCaTOpa METOJIOM BOJIBTMETpa U 1 i
amIiepMeTpa.
16. |Onpenenenne HHAYKTUBHOCTH KaTYIIKH. 1 -
17. |Onpenenenne HaIPSHKEHHOCTH MAarHUTHOTO MOJIST 3€MJTH. 0.5 -
18. |[MccnenpoBaHue MarHUTHBIX CBOMCTB BEILIECTB. 0,5 0,5
Mopayasb 4. «OnTuka. AToMHAas U sijiepHas Gu3nkKa» 6 2
19. OnpezneneHye nokasaresis MpeJoMIIeHNs CTEKITHHON TUIACTHHBI ¢ 9 05
MOMOTIIEI0 MHUKPOCKOTIA.
20. OmnpezneneHue Nokas3arenis MpeJoMIICHUs U KOHIEHTpAllUU caxapa B 9 05
aCTBOPE C MIOMOUIBIO pedhpakTOMeETpa. ’
21. (OmpeneneHue JUIMHBI CBETOBOM BOJIHBI C TOMOIIBIO KoJiel] HpioToHA. 1 0,5
22, OrnpesiesieHne IJTHHBI CBETOBOM BOJIHBI C IIOMOIIBIO TU(PAKITHOHHON 1 0.5
CIIETKU.
HToro 24 8
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4.6. Buabl camocTosiITe ILHOW PadoThI CTYJEHTOB M NepeYyeHb Y4eOHO-MeTOAUYeCKOro
olecrieyeHus1 VISl CAMOCTOSITEIbHOI PadoThl 00y4aAOLINXCH

4.6.1. IloAroToBKa K ayIUTOPHBLIM 3aHATHAM

[TonroroBka oOyyaromuxcsi K ayTUTOPHBIM 3aHATHUSM COCTOHUT U3 MOJTOTOBKHU K JIEKIIHUSIM
U TIOATOTOBKY K JJAOOPAaTOPHBIM 3aHATHSM U IIPOBOJAUTCS B YAChl CAMOCTOSITEIILHON paOOTHI.

[TonroroBka K JIEKIIMK BKIIIOYAET B ce0si MpopabOTKy U YCBOCHHE MaTepuaia MpeblIyIuxX
JEKUUH, a TaKKe CaMOCTOSITEIbHOE M3YyYEHUE TEX BOIPOCOB, KOTOPBIE BBIHOCATCA Ha
CaMOCTOSITeNIbHOE U3y4YeHHEe. DTa paboTa JI0JKHA BECTUCH C KOHCIIEKTOM JIEKIUH U Y4eOHUKOM,
B pe3yJbTaTe KOHCIEKT JIEKUUH JAOJDKEH YTOYHATHCA M Yriyonarbes. Bo3HuKaromue BOIpOCHI
HEOOXOUMO 3alHUChIBaTh, YTOOBI 33/aTh WX JEKTOpy. Takas peryispHas paboTa MOMOKET
CTYJEHTY aKTUBHO OCBAaWBaTh HOBBIM MaTepuaj Ha JEKLHUAX.

[TonroroBka K J1abOpaTOpPHBIM 3aHATUSM BKJIIOYaeT B ce0s MOATOTOBKY OTYeTa IO
BBITOJIHEHHOH J1a00paTopHOil paboTe ¥ MOArOTOBKA K BBIMOJIHEHHIO CIEAYIONIEH T1ab0opaTOpHOI
paboTel. OTUeTHI MO Ja0OPATOPHBIM PabOTaM TOJKHBI 0GOPMIISATHCS B OTIEIBHON TETpaau MO
1a00paTOPHOMY MPAKTUKYMY, TIPU ITOM ISl KaXKI0M paboThl HEOOXOIUMO YKa3aTh €€ Ha3BaHUE,
1enb paboThl, AAaTy MPOBEACHUS WM3MEpPEHUH, 3amucarh pe3ylbTaThl M3MEPEHUN B TaOJIHIIbL,
IPOBECTH COOTBETCTBYIONIYI0 OOpabOTKY pE3yJIbTAaTOB MPSMBIX M KOCBEHHBIX H3MEpPEHHIH,
3anucaTth OTBETHI. B KOHIIE KaXK0i Tab0paTopHOi pabOThl MPUBOAATCS KOHTPOJIBHBIE BOTIPOCHI,
Ha KOTOpbIE CTYJEHTH! JOJKHBI JaTh NMMCbMEHHbIE OTBEThI B CBOEH TeTpaiu. i modydeHUs
3ayeTa 1o J1abopaTopHOU paboTe CTYIEHT JAOJKEH:

— HayuyuThcsi paboTarh Cc mnpubopamMu U OOOPYIAOBAHMEM, HCIOJIB3YEMBIM B JaHHON
nabopaTopHoOi pabdoTe;

— MPOBECTH MPABUIILHO U3MEPEHUs M 00pabOTKy pe3ylIbTaTOB ATHX H3MEPEHHIA;

— oopMHTH OTYET IO JaHHOU paboTe B CBOEH TeTpaau AJis 1a00paTOpHBIX padoT;

— YACHUTbH TEOPETUUECKUN MaTepual Mo u3yyaemMou B paboTe TeMe B 00beME OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.

4.6.2. IlepedyeHb TeM KypcOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl (POEKThI) HE MPEAYCMOTPEHBI.

4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-rpaguyeckux pador

Tema pedepara, pacueTHo-TpaduyecKux padboT u JIp.

1. Mexanuka. MonekynspHas pu3nka 1 TepMOANHAMHUKA.

JJIEeKTpOCTATHKA U TIOCTOSIHHBIN TOK. DekTpoMaraetusM. Onrtuka. Gu3nka aToOMHOTO
spa.
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4.6.4. TlepeueHb TeM " y4eOHO-MeTOAUYECKOT0 obGecnieyeHmust st
CAMOCTOSITEJIbHOM padoThl 00y4YarouXxcst
O0bEMm, u
Ne . YyeOHO-MeTOINYECKOE
i Tema caMOCTOSITEIIBHOM PabOThI 0BCCIICCHIE dhopma oOyueHus
OYyHasi |3a04Has
1. I'pa6osckuit P.U. Kypc
n3uku. — CII0: Jlaus, 2002..
Mony.s 1. Mexanuka ?pO(bI/IMOBa T.U. Kypc dusuxu. — 18 24
M.: Bricmiag mikoia, 2001.
1. [Mexa"Hndeckoe IBUKEHUE 3 4
MaTepualbHON TOUKU U TBepaoro  |[1] 84-6; [2] 81-4
rena.
2. |luHamMMKa IMOCTYIATEILHOTO [1] §7-15; [2] 85-10 3 4
TTBUKCHUSI.
3. [Pabota u sHeprus. 3aKoH [1] 816-19; [2] §11-13 3 4
COXPAHEHUS SHEPTUU.
4. |InHam#Ka BpaIiaTeIbHOTO [1] §21-23; [2] 816-19 3 4
TIBUKCHHSL.
5. [CapmoHHMYeckue KoneOaHus u [1] 827-29, 31; [2] 8140-141 3 4
BOJIHBI.
6. |Teopus nmorpemnocteit usmepenus duznuka. MeTonudeckue ykazaHus 3 4
¢bu3nyeckux BeMu4rnH. MeToApl  |[UTst MOATOTOBKH K TaOOpaTOpHOMY
nu3MepeHus Gu3. BeJIUUUH U MpakTUKymy. Mexanuka./ BonoBuk
apaMmeTpoB, IPUOOPHI, B.H. — JIyranck: U3n-so JIHAY,
puMeHsroIrecs B tadboparopHoit 2018.
MPaKTHKE, TTOCTPOCHUE TpahuKoB
3aBHUCHUMOCTH MEXKIY
(U3HYECKUMU BETHYNHAMH.
[ToaroroBka K 1a0OpPaTOPHBIM 3aHS-
THSIM, HATIICAHUE OTYETOB I10
Ka>KJ0M BBIIOJHEHHOMN
imabopaTopHoi pabore.
Moayab 2. MexaHuKa JKHAKOCTEN U 1. I'pa6osckuit P.U. Kypc puzukmu. 18 24
razos. MoJieKkyJasipHas pU3UKA U — CI106: JIans, 2002.
TepMOAMHAMMKA. 2. Tpodpumosa T.W. Kypc pusukmn.
— M.: Beicmas mxona, 2001.
7. [MonekynspHO-KUHETHYeCKast [1] 837-38; [2] 842-43 4 5
TeOpUs UCATbHBIX Ta30B.
8. [SIBnenue mepeHoca. [1] 849-52; [2] §48 4 5
9. [ HavayI0 TEPMOTUHAMUKH. [1] 871-74; [2] 851-52, 54 3 5
M3onporecchl.
10. |Il HagaI0 TEPMOIHHAMUKH. [1] 873-75; [2] §58-59 3 5
TennoBbie MAIIMHKHY.
11. [[ToaroToBka K 1abopaTopHbIM 3aHs- Dusuka. Meroanueckue ykazaHus 4 4
THSIM, HAICAHUE OTYETOB I10 TSI TOATOTOBKH K JIAOOpaTOPHOMY
Ka>KJI0M BBITIOJIHEHHON MpakTUKyMy. MosnekynspHas
mabopaTopHoii paboTe. (dbu3MKa 1 TePMOJTUHAMHUKA.
Bonosuk B.H. — JIyranck: U3n-Bo
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Ne | Tema camocTOsTENEHON pabOTHI Y4eOHO-METOIUYECKOe O0BéM, U
UIHAY, 2018.
1. I'pa6osckwuii P.U. Kypce
Moay.ab 3. AaekTpocraTuka. puzuku. — CI16: Jlans, 2002.
ITocTOSIHHBIN ~ JJIeKTPHYECKHH  TOK. 18 24
JJIeKTPUYECTBO U MATHETHU3M. 2. Tpopumona T.U. Kypc pusuku.
— M.: Beicmas mkona, 2001.
12. PnekTpocTaTuka. [1, YacTs 2] §2-10; 3 4
[2] 8§78-84
13. [[TocTOSHHEBIN TOK. [1, YacTs 2] §11,13, 17-23; 3 4
[2] §96-101
14, MaraeTtusMm. MarauTHoe IoJe. [1, YacTs 2] §24-26; 3 3
[2] §109-112
15. DnexkTpomMarHuTHas UHIYKITHS. [1, Yacts 2] §33-34; 3 4
[2] §122-127
16. [DnekTpoMarHuTHBIC KOJICOAHUS. [1, Yacts 2] §38, 40; 3 4
ITepeMeHHBIH TOK. [2] 8146, 149-152
17. [[TogroTtoBka k y1abopaTopHbIM 3aHs- (Pu3uka. Meronuueckue ykazaHus 3 )
TUSM, HAICAHUE OTYETOB I10 IS TOATOTOBKH K JIAOOpaTOPHOMY
Ka)KJIOW BBITIOTHEHHON MPAKTUKYMY. DICKTPUUIECTBO U
imabopaTopHOl padore. MarHeTusMm. / Bomosuk B.H.,
UluxomanoB A.A. — Jlyranck: U3z-
Bo JIHAY, 2018.
1. I'pabosckuit P.M. Kypc
Monyabs 4. Onrtuka. Atomuasi u| Gusuxu. — CIIG: Jlans, 2002. 18 24
siiepHasi pusuKa. 2. Tpodumosa T.U. Kypc puzukmu.
— M.: Beicias mkona, 2001.
18. [[eomeTpuueckas ONTHKA. [1, YacTs 2] §45-47; 3 4
[2] §165-168
19. BonHoBas onTHKA. [1, YacTs 2] §51, 53-54; 3 4
[2] 8172, 176, 180
20. [KBaHTOBBIEC CBOMCTBA CBETA. [1, YacTs 2] §61-62; 3 4
[2] §197-201
21. |®uszuka aTOMOB M MOJIEKYII. [1, YacTs 2] §63; 3 4
[2] §208-210
22. |SlnepHble peakuuu [1, YacTs 2] §70-73; 3 3
[2] §257,266,268
23. [[ToaroroBka K 1a00paTOPHBIM ®dusuka. Metoanueckue ykazaHus 3 5
BaHSITHSM, HATUCAHWE OTYETOB 110 | JJIsI TOJITOTOBKHU K
Ka>KJI0W BBITTOTHEHHON 1a060paTOpPHOMY MPAKTUKYMY.
lmabopaTopHoO paboTe Ornruka. / BannukoB B.B.,
JluxomanoB A.A. — Jlyranck:
Wzn-so JIHAY, 2018.
Bcero| 72 96

4.6.5. Jlpyrue BHABI CAMOCTOSTEIbHOI PadOTHI CTY1€HTOB

He npegycMmoTpensl.
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4.7. IlepeyeHb TeM U BUJA0B 3aHATHI, MPOBOJAMMbIX B HHTEPAKTUBHOM Gopme

No dopma 3aHATUS Tema 3anarus WNutepaktuBHbiii MeTon | OO0beMm, 4

11/T1

1. Jleknus DJIEKTPOCTaTHKA. NuTepakTuBHAS JIEKIUS 2

2. Jlexuus PaGora u oHeprus. 3akoH | VIHTepaKTHBHAs JIEKLIUS 2
COXPaHEHHUsI SHEPTUH.

5. DoH/1 0O1IeHOYHBIX CPEICTB /A5l POBeIeHUs] MPOMEKYTOUHOI aTTecTalNu

[TonHoe onucanue GoHIa OIECHOYHBIX CPEACTB TEKYIICH U MPOMEKYTOUHOH aTTecTalluu
00y4aromuxcs ¢ mepeyHeM KOMIETeHIIN, ONUCaHueM MoKa3aTellel U KpUTepHeB OLlEHUBAHUS
KOMITETEHIINM, IIKaJl OLICHUBAHUSI, TUIIOBBIE KOHTPOJIbHBIC 3aJaHUSI U METOJIMYECKUE MATEpUaIbI
MPEJICTaBJICHbI B IPUJIOKEHUU 3 JaHHON paboueil mporpamMmal.

6. YyeoHo-MeToaANYECKOe o0ecneueHne JUCIUIIINHBI
6.1. PexomeHayemasi iuTepaTrypa

6.1.1. OcHOBHasi IMTEpPaTypa

ABTOp, Ha3BaHKE, MECTO U3JIaHUS, U3/1-BO, TOJl U3/IaHUS, KOJUYECTBO Kon-Bo 3K3.

Ne mi/mm
CTPaHMI] B OHOII.
X aBpyHSIK, BaCI/IHI/II/IUFaBpI/IJIOBI/I‘l. Kypc ¢usuku [Tekcr]: Yuebnoe e IpOHHEE
1. [mocobue / Bacummii I'aBpmmoBmu XaBpyHsk. - MockBa: OOO eevDe
'Hayuno-uszparensckuii neatp MHOPA-M", 2014. - 400 c. peeyp

Kann, K b. Kypc obmeii ¢pusuku [Tekcr]: YueOnoe nmocobue / K b
2. |KanH. - MockBa: OOO "KVYPC"; MockBa: OOO "HayuHo-
m3narenbckuil nentp MHOPA-M", 2014. - 360 ¢ pecype
[1Bues, A. [I. ®uzuka / A. JI. UBaueB. — 4-e usn., crep. — CaHKT-
[lerepOypr : Jlans, 2024. — 676 ¢. — ISBN 978-5-507-48769-1. —
3. [Tekct : anexkTpoHHBIN // JlaHb : 2MEKTPOHHO-OMOINOTEUHAsT cUCTEMA.
— URL: https://e.lanbook.com/book/362933 (mara oOpareHus: peeype
24.01.2025). — PexxuM I0CTyMA: JUIsi aBTOPU3. MOJIh30BATEIICH.

DIIEKTPOHHBIN

ONEeKTPOHHBIN

6.1.2. lonojiHUTe/ILHAS JIUTEPATYpa

Ne n/nt ABTOD, Ha3BaHME, MECTO U3JAHUs, U3/1-BO, T'OJl N3/IaHUs, KOJIMYECTBO CTPAHNUIL

1. I'pabosckwii, P.U. Kypc ¢pusuku: yued. mocodue. / P.U. ['paboBckuit — 8-¢ uzm.
crep. - Cn6.: M3garensctBo "Jlanw", 2005. - 608 c.

P. AxynusiH, A. H. HccnenoBanue siBieHus 31eKTPOMarHUTHON MHAYKLINY :
yueOHO-MeTOoAnYeCcKOoe MocoOHe Ul MPOBEeIeHUS 1a00paTOPHO-TIPAKTHUYECKUX padoT 1o
2. |[pusuke Ha 6a3e MHTEPAKTHBHOTO JIabopaTopHOTro MpakTukyma "OTkpsitas ¢usmka 1.1" /
A. H. Axynuss ; benl CXA um. B T'opuna. - Maiickuii : U3a-Bo benl'CXA um. B.A1.
['opuna, 2014. - 31 c.

6.1.3. [lepuoanueckue U3TaHUA
He npenycMmotpeHsl.

6.1.4. MeToanyeckue yKazaHusi i1 00Y4AIOUIUXCSI 0 OCBOEHHIO THCIMIIJIMHBI
Ne n/nt ABTOp, Ha3BaHMUE, MECTO U3JaHUs, U3/1-BO, T'OJl N3/IaHUS, KOJIMYECTBO CTPAHHUIL

Bonosuk B.H. ®usnka. Mexannka. Metoauueckue ykazanus sl TOATOTOBKHU K
1. [aGoparopHomy npaktukymy / B.H. Bonosuk. JIyranck: 'OY JIHP JIHAY, 2018. — 102
C.

2. |Bonouk B.H. ®usnka. MonexynsipHas pu3uKa u TepMoInHaAMHKa. MeTtonndeckne
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Ne i/ ABTOp, Ha3BaHHWE, MECTO U3JIaHUs, U3/1-BO, TOJI U3JIaHUsI, KOJMYECTBO CTPAHHUII

yKa3aHUsI 17151 TOATOTOBKH K JlabopatopHoMy npaktukymy / B.H. Bonosuk. JIyrauck:
'OV JIHP JIHAY, 2018.

Bonosuk B.H., JIluxomanoB A.A. ®usuka. IJEKTpUUECTBO U MarHeTu3M. MeTouuecKkue
yKa3aHus JJIs IOATOTOBKY K JlabopatopHOoMy nipaktukymy / B.H. Bonosuk, A.A.
Jlnxomanos. JIyranck: 'OY JIHP JIHAY, 2018.

l1BannukoB B.B., JluxomanoB A.A. ®uszuka. Onruka. Metoauueckue yKazanus JJist
[TOATOTOBKY K JIabopatopHOMY npakTukymy / B.B. ViBanuukos, A.A. JInxomaHoB.
Ulyranck: 'OY JIHP JIHAY, 2018.

Cromsipenxo B.®., UBannukos B.B., Bonosuk B.H. ®usuka. Yacts | . MeTonuueckue
yKa3aHUsI 1711 CAMOCTOSTEIIbHOW W MHIUBHUIYAIbHOW PaOOTHI C 3aJaHUSMHU TSI
KOHTPOJBbHBIX padot. / B.®. Cronspenko, B.B. Bannukos, B.H. Bonosuk. JIyranck:
JTHAY, 2007.

Cromsipenxo B.®., Usannukos B.B., Bonosuk B.H. ®u3uka. Yacts I . MeToanueckue
yKa3aHUs 17151 CAMOCTOSITENIbHON U MHANBUAYAIBHON pabOThI ¢ 3aJaHUSIMU /ISt
KOHTPOJIBHBIX paboT. / B.®. Cronspenko, B.B. Banaukos, B.H. Bonosuk. JIyranck:
JIHAY, 2007.

6.2. Ilepeuenbr pecypcoB HH(POPMALHOHHO-TEIEKOMMYHHKAIIMOHHOH  CeTH

«uTepHeT» (1aJ1ee - ceTb «AHTEpPHET)), HEOOXOAMMBIX 1JIs1 OCBOEHH S THCIHUIJIHHbI

Ne /i Ha3zBanue nnrepHeT-pecypca, agpec u pexxuM J0CTyna
1 Brkumeaus — cBOOOAHAS SHIMKIONEeIUs. [DnexkTponubii pecypce]. URL:
" https://ru.wikipedia.org/wiki (nata oopamenwus: 20.08.2022).
2 DenepanbHbIi moptan «Poccuiickoe o0pazoBaHue». [ DNEKTPOHHBIN pecypc].
" JURL: https://www.edu.ru/ (mata obpamienus: 20.04.2023).
3 [TadopmarmonHas cuctema «EquHOE OKHO OCTYIA K 00pa30BaTeIbHBIM PECYpCaM».
" [Dnexrponnsiii pecypc]. URL: http://window.edu.ru/ (zata obparenus: 20.04.2023).
4. |DenepaibHbIi IEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB — http://fcior.edu.ru/
5 [D1eKTpOHHO-0MOIMOTEeYHAas cucTeMa «Y HUBEpCUTETCKasi OMOIMOTEKa OHJIAHY.
" [Dnexrponnsiii pecypc]. URL: https://biblioclub.ru/ (nata obpamienus: 20.04.2023).
5 Hayunas snexTponnas oubnuoreka «e-Library». [DnexktponHsIit pecypc].
" JURL.: https://elibrary.ru/ (nara obpamienus: 20.04.2023).
6.3. Cpeacra obecneyeHUs1 OCBOCHM S JUCIHUNIIMHBI
6.3.1. KomnbrorepHsbie 00y4yaromue 1 KOHTPOJHMPYIOLIHE IPOrPaMMbl
Ne | Bug yue6Horo | HaumeHoBaHue nporpaMMHOI0O DyHKIH3 NPOTPAMMHOr0 00ecreueH A
n/m 3aHATHUS obecrieueHus MOJIETTUPY-
KOHTPOJIb oOyyaromias
fo1nas
1. Jlexuun  |Adobe Reader, - - +
Open Office,
Moodle
2. |Jlaboparopusie Adobe Reader, + + +
Open Office,
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https://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://biblioclub.ru/
https://elibrary.ru/

Texymui,
MOJTYJIbHBIM,
HUTOTOBBIN
KOHTPOJIb

Moodle

Adobe Reader, + + -

6.3.2. Ayamo- ¥ BHI€0M0OCO0Us

He npegycmotpensl.

6.3.3. KomnbloTepHbIe Mpe3eHTANNN Y4eOHBIX KypPCOB

He npenycMmotpeHsl.

7. Onucanne MaTepUAJIbHO-TEXHMYECKOI 0a3bl, HEOOX0AMMOM JI1 OCYIEeCTBJICHUSA
00pa3oBaTeJILHOIO NMpPoIecca Mo JUCHMUILIHHE

Ne
/o

HaumenoBanue o60opynoBaH-
HBIX y4eOHBIX KaOWHETOB,
00BEKTOB JIJIsl TPOBEACHHS

3aHATHI

[lepeueHb OCHOBHOTO 000pY10BaHMs, TPUOOPOB U
MaTepHuaoB

[-313 — aynutopus s
IIPOBEJEHUS J1a0OpaTOPHBIX,
CEMHHApPCKUX "
MPAKTHYECKUX 3aHATHM,
IPYIIOBBIX U
MHIUBUAYaJIbHbBIX
KOHCYJbTAallMi,  TEKYLIETOo
KOHTpPOJIA, HPOMEKYTOUYHOU
aTTecTaluy,
CaMOCTOSITENIbHOM pabOThI

[kad c 3akp. aB. — 3 wrT., cTon ayxd. — 20 wr., mkad mabd. — 2
mT., cTya y4eH. — 30 mT., cton IByXTymO. — 1 mT., cTomn
OHOTYMO. — | mwIT., mKkad ans oxexa— 1 mwT., JocKa I/Tex.
nmoka3. —1 miT., JabopaTopHbie MPUOOPHI U 00OPYyIOBAHUE
(a/rpanc-popmarop, ammepmerp 3I-86, BoabTMeTp I-87,
BoJIbTMETp, TambBaHoMmeTp ['CA, »51. mur, obopynoBaHue
87J1-01, karymika WHIYKIIMOHHAsI, Mara3uH COIPOTHBIICHUS,
MalIuHa JIEKTP., OaTapest KOHACHCAT. U Jp.);

[-315 - aymuropus s
IpOBEJEHUS J1a00paTOPHBIX,
CEMHHApPCKUX u
MPAKTUYECKUX 3aHATHM,
IPYIIOBBIX "
MHUBUAYaJIbHbBIX
KOHCYJbTAallMi,  TEKYLIETO
KOHTpPOJI, HMPOMEXKYTOUYHOU
aTTecTaluy,
CaMOCTOSITENIbHOM pabOThI

Ikad ¢ 3akp. 1B. — 2 wT., pabounii cron «I»-16, cT. ans
Bec. JI®-550 — 1 mr., muc. ct.JI®-540 — 1 mwT., apmaTypHbIit
CT. — 7 wrt., ceiidp —1 mr., mocka a/Tex mMok. — 1 mT., CTON
OHOTYMO. — 2 mT., cTox ayA. — | mr., crynm yuenmd. — 30
MIT., CTeJaX — 1 mT., cTyn nab. — 1 mT., cTyn m/MIrkuii — 2
mT., J1abopatopHeie mTpubopsl U  obopymoBanue (06oOp
«Qnektpoy», BoubTMeTp D-505, reHeparop 3BYKOBOH,
UCTOYHUK TUTAaHWUS YHHUBEPC., MHUKpPOHMHTEp. «JIMHHHKAY,
MHUKpO(OTOMETp.  Heperucrp.,  ocerutenr  OU-18,
ocrmiiorpadg dIEKTp., npubop (QuU3KU3MEPH., MasTHUK
YHHUBEPC.,  BOJIBTMETP, O6apoMeTp aHepouA., BECh
texandeckne, reHepatop 'YK (c), ucrounmk WIIIII-2,
JFOKCOMETP (C), MUKPOCKOIT U JIp.); yUeOHO-METOIn4YecKre
MaTepHaIbl

[-317 - aymuropus It
MPOBEJCHUS J1abOpaTOPHBIX,

CEMHHAPCKUX u
MPAKTHYECKUX 3aHATHM,
TPYNIOBBIX U
VHIUBUyJIbHBIX

Cron ayn. — 10 wr., cron — 9 mr., mxad ang npud. — 3 wr.,
cTyn ydyeHwd. — 31 mrT., mocka p/texmok. — 1 T,
00opya0BaHueE AJIs TaOOPaTOPHBIX PAOOT MO MOJIEKYJISIPHOM
¢buzuke W  TEepMOAUMHAMHKU  (3J1. IIWUT, MPOOUPKH,
TEXHUYECKHE BECHI, MUNIETKH, IPyIIa)
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8. Memucunnﬂnﬂapﬂue CBSA3HU

IIporoxoa

corjiaCoBaHus pa60qel71 nporpamMmebl C IpyruMu 1UCHUIINIMHAMHA

HanmenoBanne JUCHUIIIINHEI, C

Kadenpa, ¢ kotopoii

[Tpemioxenus 00 M3MEHEHUSIX
B paboueii mporpamme.

KOTOPOH MPOBOJIHIOCH MIPOBOJIUIIOCH
3akiarogyeHne 00 uTorax
COTJIACOBAHUE COTJIACOBAHUE
COIJIACOBAHUSA
Kadenpa
nHGOPMALTOHHBIX
Maremartuka ¢ pu CornacoBaHo
TEXHOJIOTHIl, MAaTEMATUKNA U
busuku

17




Jluct n3MeHeHui pabodel mporpaMMbl

Mpniaoxenne 1

Howmep
M3MEHEHUS

Howmep
[POTOKOJIA
3acemaHus
kadenphl U gaTa

CTpaHu1bl ¢
U3MEHEHUSIMU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX MyHKTOB

[Toanuce 3aBe-
ITYIOIIETr0
kadeapoit

18




puioxenne 2

Jluct neproauuecKux NpoBepok pabouei mporpaMMbl

JloJbKHOCTHOE U110, TTPO-
BOJIMBIIICE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTUPOBKE

[Iepeyenb NyHKTOB, CTp.,
pazzenoB, TpeOyIuX
W3MEHEHUIN

19




puioxenne 3

MUHUCTEPCTBO CEJIbCKOI'O XO3AMCTBA POCCUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIIIETO OBPA30OBAHMSA «JIYT AHCKHI T'OCYJAPCTBEHHBIM
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/J OHEHOYHBIX CPEJACTB

0 TUCHUIUIMHE (MOayit0) «Pu3nka»
Hamnpasnenue noarorosku: 05.03.06 Dkonorus u npupoI0nob30BaHUE
Hanpasnennocts (mpoduis): Dxonorus B AIIK u mpoMbliieHHOCTH
YpoBeHb npodeccuoHanbsHOro 00pazoBaHus: OakaiaBpuaT

I'ox mauama moaroroBku: 2023

JIyranck, 2023
20



1. IEPEYEHb KOMIIETEHIIUIA, COOTHECEHHBIX C UHIUKATOPAMHU AOCTUKEHUS KOMIIETEHIIUM, C YKAZAHUEM
ITAIIOB UX POPMHUPOBAHUA B ITPOHECCE OCBOEHUS OBPA30BATEJIBHOU ITPOI'PAMMBbI

Kon dopMynHpoBKa WNHaukatopsl Oran [Inanupyemsle HanmenoBanue HanmenoBanue oieHOYHOTO
KOHTPO- KOHTPOJIMPYEMOH JNOCTUKCHUS (YpoBeHb) pe3yJIbTaThl MoJysel u (1in) CpeICTBa
JUPYyEMOU KOMIIETEHIIUHU KOMIIETEHIIUH OCBOCHHUS o0y4eHus paszenos Texymui | [Ipomexyrounas
KOoMIIe- KOMIIETEHIINH JUCLUILIAHBI KOHTPOJIb aTTecTauus
TEHLUU
OIIK-1 | CnocobeH pematb OIIK-1.3. IlepBsiii aTan | 3HaTh: Monyis 1. Tectol DKk3amMeH
THIIOBBIE 33]1a41 [Ipumensietr 6a3oBble | (IOPOTOBBIN ¢duznueckue «MexaHuka» 3aKpBITOTrO
npodecCUOHaIbHON | 3HAHUS YPOBEHbB) 3aKOHBI U ABJIeHUs | Monyns 2. TUIA
JIeSITEIbHOCTH Ha (byHIaMEeHTAIBHBIX U YMETh «MonekynspHast
OCHOBE 3HaHUMI pa3neinoB UHTEPIPETHPOBATh | PU3UKA U
OCHOBHBIX 3aKOHOB | €CTECTBEHHO- ux TEPMOJAMHAMMKA.
MaTEMaTUYECKUX U | HAy4yHOT'O LIMKJIA B Bropoii stann | Ymers: MexaHnuka Tectsl OK3aMeH
€CTECTBEHHBIX HAyK | 00JAaCTU 3KOJIOTMU U | (IIPOABUHYTHIN | PUMCHSTH 3aKOHBI | )KUAKOCTEH U OTKPBITOI'O
C IPUMEHEHUEM IIPUPOJOIOIB30BAHNS YPOBEHB) bu3uku s ra3oB» TUIIA
MH(OPMaLMOHHO- peuieHus Monyns 3. (Bompochl
KOMMYHHKAI[MOHHBIX IIPAKTUYECKUX ONeKTpOoCTaTHKA. I E;
TEXHOJIOTHI 3a1a4 ITocTossHHBIH orpoca)
Tperuii aran Baagernb: AJIEKTPUYECKHUI PacueTHas | Dx3aMmeH
(BBICOKUH HaBbIKaMU TOK. pabora
YPOBEHbB) IIPUMEHEHHUS DNEeKTpUYECTBO U
bU3IIECKUX MarHeTU3M»
3aKoHOMepHocTel | Moayis 4.
B IIPAKTHYECKOU «Onrtuka. AToMHast
JESATEIBHOCTH U sfepHas
¢buzukay




2. OIMCAHUE MOKA3ATEJENA U KPUTEPUEB OIIEHUBAHWA KOMIIETEHIIAA
HA PA3JIMYHBIX OTAITAX UX ®OPMHUPOBAHUSA, OITMCAHUE HIKAJI

OLUEHUBAHUSA
Ne | Hammeno Kparkas [pencrasne- Kputepun orieHuBaHus [kana
/ BaHUC XapaKTePUCTHKA HHE OLICHUBAHUS
I | OLIEHOYHO | OIIEHOYHOTO CPEJICTBA OLIEHOYHOT'O
ro Cpe/cTBa B
CpencTBa ¢donne
1. | Tecr Cuctema TectoBble B tecte BrimonHeHo 90-100% Ouenka
CTaHAapPTU3UPOBAHHBIX | 3a7aHUs 3aJjaHui «Omauuno» (5)
3aJIaHNM, TTO3BOJISIONIAs B Ttecre Bemmonneno Ooxee 75- | Ouenka
U3MEpUTh YPOBEHb 89% 3amanuit «Xopowo» (4)
3HAHUU. B Tecre BomonHeHo 60-74% | Onenxa
3aIaHAN «Yooeremsopum
envro» (3)
B Tecre Brmomneno menee 60% | Ornenka
3a/1aHui «Heyooenemsopu
menvro» (2)
bonpmas wacte omnpenenenuit | Onenka
He Npe/ICTaBJIcHa, mbo | «Heydosremesopu
npejacTaBieHa ¢ TrpyObiMu | menvro» (2)
omnoOKaMu.
2. | Ompoc dopma paboTsl, Bomnpocs! x IIponeMoHCTpUPOBaHBI OreHka
KOTOpast MO3BOJISIET orpocy npeanoiaraeMele otBeTsl; | «Omauuno» (5)
OLIEHHUTh KPYTo30p, HpaBHIBHO UCIIONIb30BaH
yYMEHHE JIOTHYECKU QITOPUTM  OOOCHOBaHMH  BO
ITOCTPOUTH OTBET, BpeMs  PacCyXICHHUH,  ecTb
yMCHHE JIOTHKA PacCyKICHUH.
MIPOAEMOHCTPUPOBATH [IponemMoHCTpHUPOBaHBI Orenka
MOHOJIOTHYECKYIO peUb MpeAnojiaraeMble OTBEThI; €CTh | «Xopouio» (4)
1 MHEIC JOTHKAa  PacCyKACHUH,  HO
KOMMYHHUKATHBHEIC HETOYHO HCTIOIB30BaH
HaBBIKH. Y CTHBIN OIIPOC QITOPUTM  OOOCHOBaHMH  BO
o0naaet OONIBIIUMH BpeMsi pacCyXIeHHH M He Bce
BO3MOXKHOCTSIMHU OTBETHI NOJIHBIE.
BOCITUTATEIBHOTO IIpoaeMOHCTPUPOBAHBI OreHka
BO3/ICHCTBYs, CO3/1aBast npexarnosaraeMble  OTBETH, HO | «Yooeremseopum
yCIIOBUSL AJIst HEMPaBUIILHO UCIIOJB30BaH | envio» (3)
HE(POPMATHLHOTO aqropuT™M  OOOCHOBAaHUH  BO
oOIIeHuSI. BpeMs paccyXIeHH;
OTCYTCTBYET JIOTHKA
paccyXOeHHH;  OTBETHI  HE
MTOJTHBIE.
OTBETHI HE TIPEICTABICHBI. Ornenka
«Heyooenemsopu
menvro» (2)
3. | Pacuerna | CpeacTBo mpoBepKU Ilepeuenn [IponemoHcTpUpOBaHO OueHka
st paGoTa | BJIaJEHUS HaBBIKAMU 3aJIaHHH, MOHUMaHKMe METOIUKH petierus | «Omauuno» (5)
(pemmienne | MpUMEHEHUs BXOJIIUX B | 3aJJayd W e¢ [PHMCHCHHE.
3a/1a4) MTOJYYCHHBIX 3HAHHUN TI0 | pac4eTHO- Pemenne Ka4eCTBEHHO
3apaHee OIIpeAeIeHHON | rpadudecky | opopMiIeHO (aKKypaTHOCTb,
METOJKE JUIS PEIIeHusT | 10 paboTy JIOTHYHOCTB). Hcnonb3oBan
3a7a4. TpaZuLIMOHHBIN WU
HETPAJAMIIMOHHBIA  TOAXOX K
pelmieHro  3ajadd.  3ajgada
pelieHa MpaBuIbHO.
[IpogemMoHCTpHPOBAaHO OreHka
MOHUMAaHKE METOJUKH peureHue | «Xopouo» (4)

n ee upuMeHeHue. PerieHue
3aJ[a4¥ TPaBHIBHO O(OPMIICHO.




MIPOBOAUTCA 11O
OKOHYAaHUHN U3YYCHUS
JUCHUITIINHBI.

TEPMHUHOJIOTUYECKOTO arnapara
JUCIUIUTMHBL, YMEHUE
AHAITM3MPOBATH MPOOIIEMY,
COZIEpKATENBHO U
CTHITHCTHIECKH TPAMOTHO
M3JIarath CyTh BOMPOCA,;
rIy0OKO MTOHUMATh MaTepHa;
BJIaJieHU€E aHAJTUTHYECKUM
CIOCOOOM H3JIOKEHHUS BOTIPOCA,
HAYYHBIX HJIEH; HaBBIKAMHU
apryMEeHTaI[MH ¥ aHaIu3a
(hakToB, COOBITHIA, SIBIICHUA,

Ne | Haumeno Kparkas IIpencrasne- Kputepuu ouenuBanus IMkana
/ BaHUC XapaKTePUCTHKA HUC OIICHUBAHUS
M | OLEHOYHO | OIICHOYHOIO CPEICTBA OIICHOYHOTO
ro CpelcTBa B
CpencTBa ¢donne
3amaua pelieHa  IPABUIBHO.
EcTb oTaenbHBIC 3aMCUYaHHS.
IIpoaeMoHCTPUPOBAHO OreHka
MMOHUMaHKUE METOAMKH PeUIicHus | «Yoosremeopum
U YaCTHYHOE €€ MpUMEHEHue. | envro» (3)
3aaua penieHa YacTHYHO.
3amava He pelicHa. OreHka
«Heyooenemsopu
menvHo» (2)
4 3auer 3ader BbICTaBiseTcs B | TecToBbie B tecte Bomonneno 60-100% | «3auteHO»
pe3ynbpTaTe MONIBEICHUS | 3aaHus K | 3aJaHuii
HUTOTOB TEKYIETo | 3a4eTy
KOHTpOns. 3adeT B B tecte Brimonneno menee 60% | «He 3aureHo»
bopme HUTOTOBOTO 3alaHUH
KOHTPOJS  TPOBOIHTCS
Ut 00yJarommuxcs,
KOTOpBIE HE CIIPAaBIIIHCH
C  4YacThlo  3aJaHUi
TEKYIIEro KOHTPOJIS.
5 Ix3amen | KonrpoibHoe Bomnpocs! k [Toka3aHo 3HaHKE TEOPUHU OreHka
MEPOIPUATHE, KOTOPOE | 3K3aMCHY BOIPOCA, MOHATHITHO- «Omauurno» (5)

TIPOLIECCOB.

BricraBnsercs

obyuaromemycs, TOJTHO,
noApoOHO " rPaMOTHO
OTBETHBIIEMY Ha  BOIPOCHI

Ouera u BOIIPOCHI
9K3aMEHaTOpa.

IMokazano 3Hanme OCHOBHBIX | OrleHKka
TEOPETUUCCKUX nosoxenuii | «Xopowo» (4)
BOIPOCA,; yMeHHe
AHAJIM3UPOBATH SIBJICHYS,

bakrbl, JgelCTBHA B paMKax
BOINPOCA;  COMEPXKATENBHO U
CTHJIMCTHYECKU IPamMOTHO
u3naraTb CyTh BOIPOCa, HO

UMEeT MECTO HeJI0CTaTOYHAsI
[OJIHOTA OTBETOB o
U3I1araeMoMy BOIIPOCY.
IpoeMOHCTPHPOBAHO

BIIAJICHHE AHAITMTHYECKAM

crtoco00OM M3JI0KEHHUS BOIIpoOCa
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Haumeno
BaHUE
OIICHOYHO
ro
cpescTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBA

[Ipencrase-
HHUE
OIICHOYHOT'O
CpelcTBa B
¢donne

Kpurepuu onennBanus

[Ixana
OLICHUBAaHUS

1 HaBBIKaMH apr'yMEHTaLIH.
BricTaBnsercs
oOydJaromemMycsi,  TOJHOCTHIO
OTBETHBIIEMY Ha  BOIPOCHI
Omera " BOIIPOCHI
9K3aMEHaTOpa, HO
JOITyCTUBLIEMY TMIPH OTBETax
HE3HAYHUTENNbHBIE OIINOKH,
yKa3plBaloOIMe Ha  HaIU4ue
HECHCTEMHOCTH U IPOOENoB B
3HAHMSIX.

IlokazaHo  3HaHHWE  TEOPHH
BOIpoOCca (dhparMeHTapHO
(HemonHOTA M3II0KEHUS
uHopMaLUK;  ONEpHUpPOBaHHE
TTOHATUSAMHI Ha OBITOBOM
YpOBHE); YMCHHE BBIICIHUTH
TJIaBHOE, c(hopMyIHPOBATH
BEIBOJBI, II0Ka3aTh CBS3b B
ITOCTPOCHHUH OTBeETa HE
MIPOJIEMOHCTPUPOBAHO.
Bnanenue aHAJIMTUYECKUM
CHOCcOOOM H3JIOKEHHUS BOMPOCa
u BJIaJICHHE HABBIKAMU
apryMeHTaIuu HE
MIPOJIEMOHCTPHUPOBAHO.
OO0yuarommiics JIONYCTHUIT
CYIIECTBEHHBIC OIIHMOKH MPHU
OTBETaX Ha BOIPOCH OHIICTOB
¥ BOIIPOCHI HK3aMeHaTopa.

OrneHka

«Yooeremseopum

envro» (3)

3HaHue NOHITUHHOTO ammnapara,

TEOPHUH BOIIpOCa, HE
NPOJEMOHCTPHPOBAHO; yMEHHUE
aHAJTM3UPOBATh yueOHBII
Marepuan He
HPOJIEMOHCTPHUPOBAHO;

BJIQJICHUE AHAJIMTHYECKUM
CIIoco0OM H3JI0KEHHSI BOMpPOCa
u BJIaJICHUE HaBbIKAMH
apryMeHTallN HE
MPOJEMOHCTPHPOBAHO.

OOyyaromuiicss He OTBETHJI Ha
OJIMH WJIM JIBa BOTIpoca OumieTa
U JONOJHUTENbHbIE BOMPOCHI
JK3aMeHaTopa.

OneHka

«Heyooenemsopu

menvro» (2)
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3. THIOBBIE KOHTPOJILHBIE 3AIAHUSI UJIA UHBIE MATEPHAJIDI,
HEOBXOJMMBIE /151 OIEHKH 3HAHMI, YMEHWA, HABBIKOB 1 (MJIN)
ONBITA JESTEJIbHOCTH, XAPAKTEPU3YIOIUX dTANBI ®OPMUPOBAHUS
KOMIETEHLU B MPOLECCE OCBOEHUSI OBPA3OBATEJILHOM
IMPOTPAMMBI

OueHo4HBbIE CPeICTBA 115 NPOBeIeHNUs TEKYIIero KOHTPOJIA
Tekymuii KOHTPOJIb OCYIIECTBIISIETCS IMPENoAaBaTesieM AUCIHUIUIMHBI MPU MPOBEICHUU
3aHATUN B (hOpME TECTOBBIX 3a/IaHUM, YCTHOT'O OMPOCca U pacyeTHOU paboThlI.

OIIK-1 CnocobeH mpuMeHsITh 0a30Bble 3HAHUA (PYHIAMEHTAJIBHBLIX pa3ejioB HAyK O
3eMile, €CTECTBEHHO-HAYYHOI0 H MATEMATHYECKOr0 IUKJOB NPH pPelIeHuW 3a1a4 B
00J12CTH IK0JIOTHH ¥ NIPUPOI0NOIb30BAHUS

OIIK-1.3. Tlpumensier 06a30Bble 3HAHUA (YHJAAMEHTAJBHBIX PAa3/leJIOB €CTeCTBEHHO-
HAYYHOI'0 HMKJIA B 00/1aCTH IKOJOTHU U MPUPO/ION0JIH30BAHUSA

IlepBbIii 3Tanm (MOPOroBoi ypoBeHb) — MOKa3bIiBaeT C(HPOPMHMPOBAHHOCTH IOKA3aTessi
KOMIIETEHIHHN «3HATH»: PU3nYecKHe 3aKOHbI M SIBJIEHUSI M1 YMETh HHTEPNPEeTUPOBATH UX

TecToBbIe 3aJaHUsl 3AKPBITOI0 THIIA
1. Vka:xkute HauboJiee TOUHOE ONpeaeieHHe MACChI TeJla (gvlOepume 08a 8apuanma
omeema)
a) KOJIMYECTBO BEIIECTBA B TEJIE
0) Mepa HHEPTHOCTH B TeJIe
B) OTHOIIICHUE Beca TeJla K YCKOPEHUIO CBOOOTHOTO MaICHHS
') Mepa MOTeHIUAIBHOM SHEPTHH Tella
1) Mepa B3aUMHOT'O NIPUTSDKCHHUS Tesa
2. 3aKoH, KOTOPBIH HCMOJIb3YeTCs NMPH pacyeTe NOA3eMHOI CHIIbI KPbLJIa caMoJIéTa,
Ha3bIBaeTCs, 3aKOHOM (8bibepume ooun eapuanm omeema)
a) Apxumena
6) bepnymu
B) [lackans
T') UHEPIUH
1) BCEMHPHOTO TSATOTECHUS
3. VYkaxurte HauboJiee TOUHOE oNpeeeHUe TeMIIePaTYPbl. (6b10epume mpu 6apuarma
omeema)
a) CTereHb HArPETOCTH Tela
0) Mepa cpe/iHeil KHHETHYEeCKOM YHEPTHUH MOJICKYIT
B) Mepa Yuciia CTOIKHOBEHHUIT MOJICKYJT
) Mepa BHYTPEHHEH SHEPTUHU BELIECTBA
1) XapaKTEePUCTHUKA arperaTHOro COCTOSIHUS BEIIECTBA
4. T'a3 HarpeBalOT B repMeTHYECKH 3aKPBITOM cocy/e. YKAaKUTe, KAKOi U3 MpoLeccoB
HMeeT MeCTO (8b10epume 0OUH 8aAPUAHM OMEEMa)
a) n300apUIeCKuit
0) U30TepMHUYECKUIt
B) U30XOPHBII
I') aanabaTuyeckui
) TIOJIUTPOTINYECKU I
5. Ha3zoBuTe Npu4YMHY B3aUMOAeiicTBUS MOJIEKYJI (8bl0epume 00UH 8apuanm omeema)
a) CHJIBI DJIEKTPUYECKOTO B3aMMO/ICHCTBHS
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0) CHJIBI TPAaBUTALIMOHHOTO TTPUTSIKEHUS
B) BHYTPUSACPHBIC CHIIBI

T') 3aKOH WHEPIUU

J1) M€pa 4ucIia CTOJKHOBEHUN MOJIEKYJI

Kunroun
1. 0,0
2. 0
3. a,0,r
4, B
S. a
Bropoii »3Tan (MpoABMHYTHIH YPOBeHb) — TMOKa3bIBaeT C(HPOPMUPOBAHHOCTH

moxKasarejid KOMIETCHIUU «YMETH»: IMPHUMCECHATDHL 3aKOHBbI qJI/I3I/IKI/I AJisl  pelIeHUsA
NMPAKTUHYICCKHUX 3a1a4

3aaHus 3aKpbITOro THIA (BONPOCHI IJISl OIIPOCA):

1. Yro Takoe MaTepuagbHas TOUKa?

2. JaiiTe onpezeneHre BTOPOH KOCMUYECKOH CKOPOCTH.

3. Cwuna ynpyroctd, BO3HHMKAIOWIAS TPU YHOPYToi nedopManuy pacTsHKEHUS WM COKATHS
TeJa, MPONOPLUOHATIbHA a0COIIOTHOMY 3HAUEHUIO M3MEHEeHHUs UMHbl Tena. HazoBute
3aKOH, ONKCBIBAIOIINI 3Ty CHITY.

4. HazoBute pacrpeeneHue, KOTOpoe MNpeAcTaBiseT coOOH OTHOLIEHHE 4YMcia YacTull,
00JaaouX ONpPEIEICHHON MOTEHIMAIbHOM SHEpruel K IMOJHOMY YHMCIYy 4YacTHIl B
rase.

5. Kak nHas3piBaeTcs 4YacTh NHOJHOW 3HEPrHMM Tejla 3a BBIYETOM KHUHETHYECKOM SHEpPruu
JBYDKEHUS Tejla KaK 1eJ0r0 U MOTEHIMAIbHON 3HEPruy Tejla BO BHEIIHEM 10J1e?

Kiroun

1. | MarepuanbHass TOYKa 3TO Tejo, OOJajarollee Maccod, pa3MepaMu KOTOPOro MOXHO
npeHe0peyb IpU PACCMOTPEHUH €r0 JIBHXKEHUS.

2. | Bropas kocmMuueckasi CKOPOCTb 3TO CKOPOCTh, KOTOPYIO HY>KHO COOOIIMUTH Tely Ul TOrO,
YTOOBI OHO NOKUHYJIO 00J1aCTh 36MHOI'O MPUTSKEHUS

3. | 3akon I'yka

4. | Pacnpenenenue bonbiimana

5. | BuyTpenneii snepruent Tena

Tperuii 3Tan (BHICOKMI YPOBEeHb) — NMOKAa3biBaeT CPOPMHPOBAHHOCTH IOKA3ATeJIs

KOMIIETEHIUH «BJAA€Tb»: HAaBbIKAMHU NPHUMEHCHHUS q)I/ISI/I‘leCKI/IX 3aKOHOMepHOCTeﬁ B
HpaKTquCKOﬁ JACATCJIBbHOCTHA

1.

IpakTuyeckue 3aganus (pacyeTHasi paora):

B pesynbrare m3mepennit auamerpa d Kanmwusipa B CTEHKE JIETOYHBIX JIBBEOJT MOTYUCHBI
cienyrome  3Hadenus: di = 2,83mx; d2 = 282uk; d3 = 2,8Lluxk;
ds4 = 2,85 mxk; ds = 2,87 mx. Haiitu cpennee apudmeTndeckoe 3HaUCHHE.

Baron maccoit m = 20 T, IBWKYIIUKCS paBHO3aMEUICHHO ¢ HAYAIBHONW CKOPOCTBIO LQ =
36 kM/4, mox peWictBueM cwibl TpeHus F = 6 kH wuepe3 HekoTopoe Bpems
ocraHaBimBaeTcs. HailTu paccTosiHie, KOTOpoe MPOHAET BaroH 10 OCTAHOBKH.
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3. Iapuk maccoit 100 r ymai ¢ BeICOTBI h = 2,5 M Ha TOPU30HTATIBHYIO IJIUTY U OTCKOYHII
0T He€ BCIIEACTBUE YIPYroro yaapa 6e3 norepu ckopoctu. OnpenenuTe CpeHIon CHITy
(F), neiicTBoBaBIIYyIO Ha MIAPUK MPHU yJaape, €Clid IPOoAODKUTEIbHOCT yaapa At=0,1 c.

4. Ompenenure CcUily HATsDKEHUS KaHaTa MpU MoabEéMeE rpy3a macco m=1,5T, ecnu 3a
Bpems I = 2C oT Hayvasa IBHKEHUSI CKOPOCTh Bo3pociia oT vo=0 110 v=3,6 M/c.

5. Koneco pammycom R = 0,1 m Bpamjaercs Tak, 4TO 3aBUCUMOCTH yIjia MOBOPOTa ¢ OT
BpeMeHH t maércs ypaBHeHHneM ¢ = A + Bt + Ct 3, rne B =2pad/c u C=1 pao/c3. Jlnsa
TOYEK, JIeXAIUX Ha 000/e Koyieca, HAUTH Yepe3 BpeMs t = 2 C mociie Havyana JBHKEHUS:
1) yrioBy 0 CKOpPOCTh ®; 2) TMHEHHYIO CKOPOCTB L.

Kirouu

1. Pemienmne.

1. Cpennee apudmernyeckoe d Haxomum mo dopmye:

q- d,+d,+d,+d, +d,
5
2. HOI[CTaBJIﬂeM YUCJIOBBIC 3HAUYCHUA.
— 283+282+281+285+2387
d= c = 2,836(mk)
Omeem: 2,836
2. Penrenue.
2
y y VoM
1. IIpolineHHbIN IyTh MOKHO OIPENETUTH 110 popMmye S = f .
2 4
6= 107-2-107 _ 167 ().
2-6-10%
Omeem: 167
3. Pemenue.

F=- 22 f2gh

IToxcTaBuB Ccro/1a YNCIOBEIE 3HAYCHUS, HAUAEM

E=_ %L 2.9,81-25=-14(H).

Omeem: 14

4. Pemenmne.

T:m(g +%)

HO)ICTaBI/IM YHCJIOBBIC 3HAUYCHUA U BbIYUCINM:

3,60
7=1,50-103 981+ 5| =174:10° (H) = 17,4 (xH).

Omeem: 17,4

5. Pemenne.
1. 3BecTHO, 9TO yIioBasi CKOPOCTh ( = p (4+2t+1t3)=2+3t2

o (t=2)=2+3-22=14 (pao/c).
2. JIuHeliHas CKOPOCTh L HAMJIEM U3 COOTHOLIEHUS L = 0R,
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v=(2+3t)- R.
v(t=2)=14-0,1=1,4 (m/c).
Omeem: 14u 1,4

BoOoo~NoO~WNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

36.
37.
38.
39.
40.
41.

0.

Bomnpocs! 115 3xk3aMena

du3nyecKkne OCHOBbI MEXaHUKH.
[Ipenmer ¢pu3uku u e€ CBA3b C IPYTUMU HayKaMH. EXUHUIBI PU3UUECKUX BETHYUH.
CKOpOCTh U IIyTh NP MTOCTYNATEIBHOM JABUKEHUU.
Y cKopeHue 1 €ro COCTaBJISIOUIUE.
VYT110Bast CKOPOCTh U YIII0BOE YCKOPEHHE.
[lepssiii 3akoH HetoTona. Macca. Cuia.
Bropoii 3akon HeroToHa.
Tperuii 3akoH HeroToHa.
Cuna TpeHus.
3akoH coxpaHeHus uMmiryibca. LlenTp macc.
OHneprus. Pabora. MOIIHOCTS.
Kunernueckasi u moTeHIManbHast SHEPTUs. 3aKOH COXpPaHEHUsSI SHEPTUH.
MoMeHT uHepuu TBEPAOIo Tea.
Kunernueckast sHEeprust BpaieHus.
MoMeHT cuiibl. YpaBHEHUE JUHAMUKH BPAILATEIbHOTO ABUKEHUS TBEPAOTO Tea.
MoMeHT UMITyJIbCca U 3aKOH €r0 COXPaHEHUS.
Jledopmarius TBEpOTO TENA.
3axonbl Keruiepa. 3akoH BCEMUPHOTO TSTOTEHMUS.
Cua Tsixectu u Bec. HeBecoMoCTb.
[Tone tsarorenus. PaboTa u moTeHnan noss TATOTCHHUS.
Kocmuueckue ckopoctu.
Heunepuinansubie cuctemsl oTcuera. CHIIbI HHEPITUH.
Mexanunueckue konebanus. ['apMoHnUeckre KojaeOaHus U UX XapaKTePUCTUKH.
CrnosxeHue 0JJMHAKOBBIX TAPMOHUYECKUX KOJICOAHMIA.
JluHamuKa KoJe0aTenbpHOro IBIKEHUS. MasSTHUK.
3aTyxarolue U BBIHYK/ICHHBIE KOJICOaHUsI.
Mexanuka )xuaKocTe. JlaBienne B )KUIKOCTH U B Tase.
VYpaBHeHUE HEPa3phIBHOCTH. Y paBHEHUE bepHYIIN U ClieICTBUE U3 HETO.
Bsi3kocTh (BHYTpeHHee TpeHue). JlamuHapHbie U TypOyJIeHTHbIE TEUSHHUS.
Mertoapl onpeieNieHus: BI3KOCTH.
OCHOBHOH 3aKOH PEISTUBUCTCKON TMHAMUKU MaT€pUaIbHOU TOUKHU.
3aK0oH B3aMMOJICUCTBUSI MACChl U SHEPTHH.

OCHOBBI MOJIEKYJISIPHOI (PU3UKH U TEPMOIMHAMHUKH.
Craructuueckuili 1 TepMOAMHAMUYECKU METObl. OMBITHBIE 3aKOHBI HJI€aJIbHOTO Ta3a.
VYpasnenue Knaiinepona-Meneneesa.

OcHoBHoe ypaBHenre MKT uieanbHbIX Ta30B.

3akoH MakcBemna Juisi pacmpenesieHuss MOJIEKYJ HJICabHOTO Ta3a IO CKOPOCTSIM
SHEPTUSIM TETIOBOTO JBUKEHUS.

CpenHee 4nCIIO CTOIKHOBEHUH U CpeHSS AJIMHA CBOOOTHOTO podera MOJIEKY.I.

OneitHOe noareepxkacHue MKT. SIBnenue nepenoca.

OcHoBBI TepMOAMHAMUKH. YuC10 cTenenel cBOOOIbI MOJICKYJIBI.

[IepBblii 3aKOH TEPMOJAMHAMHUKH.

Pabora raza npu m3meHeHnu ero 00béMa. TermIoeMKoCTb.

[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOLIECCAM.

n
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42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.

56.
57.

58.
59.

60.
61.
62.
63.
64.
65.

66.
67.

68.

©CoNoR~WNE

[EN
©

Anunabatudeckuii porecc. Ypasuenue [lyaccona.
Kpyrosoii nporecc (k). O6paTiuMble 1 HEOOPAaTUMBIE TPOLIECCHI.
DHTpONUs U €€ CTAaTUCTUYECKUI CMBICI. BTOpOi 3aKOH TEPMOAMHAMUKH.
Peanbhblie ra3sl. Cuibl ¥ NOTEHIMANIbHAS SHEPT U MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBHUS.
Peanbnble ra3pl. YpaBuenue Ban-nep-Baanbca.
PeanbHuble rasel. 3oTepMbl Ban-nep-Baanbca u ux ananus.
BuyTpeHHss HEeprus peaqbHbIX ra30B.
CsoiicTBa xxujkocteil. [loBepxHOCTHOE HATSKEHUE.
Cwmauuanue. KpaeBoii yro.
JlaBiieHHE IO UCKPUBJIIEHHON TOBEPXHOCTBIO ) KUIKOCTH.
Kanumnsapueie sBnenus.
DJ1eKTPUYECTBO.
DIEeKTpOCTaTUKA. DIIEKTPUUECKH 3apsi U 3aKOH €r0 COXPaHEHHUS.
B3aumopeiictBue snektpuueckux 3apsaoB. 3akoH Kynona. Dnekrpuueckoe mone (DI1).
Hamnpspxkennocts JI1. ['paduaeckoe nzodpaxenue JII.
Teopema Octporpaackoro-I'aycca u e€ mnpuioxenusd. llpuHuun cyneprno3unuu
3IEKTPUUECKUX MOJIEH.
Pabora npu nepememmenun 3apsiaa B JI1. [Torenunan, rpaguent noreHnuana 1.
[IpoBOIHMKM B 3JEKTPUUYECKOM TOJIE. DJIEKTPOEMKOCTb, HHEPrus 3apsHKEHHOTO
IIPOBOJHUKA.
JlusnekTpuky B 31eKTpuueckom noie. [lomspuzanus Au31eKTpUKkoB.
DnekTpuueckoe  1oje B JUAJIEKTpuKe.  JMdnekTpuuyeckas — IPOHUIAEMOCTb.
DneKkTpruyecKast HHIYKIIHS.
Kongencarop. DaeKTpOEMKOCTb CHUCTEMBl KOHAEHCATOPOB. ODHEPIrHsl 3JIEKTPUUECKOIO
oJISl.
DnexTpuueckuid TOK M ero xapakrepuctuku. Cuna Toka. [lageHus HampsokeHus u
3JEKTPOJBIXKYIIIAs CHIIA.
Tok B Merammueckux npoBoaHukax. Comporusienue. [IpoBonumocts. 3akoH Owma.
Pa6ora u momrHOCTh TOKa. 3akoH [xoyns-Jlenma.
Pa3BerBnennas snexkrpuyeckas uenb. [Ipasuna Kupxroda.
OCHOBBI 2JIEKTPOHHOM TEOPUH NTPOBOJUMOCTH.
OnemeHTbl  (QuU3NYECKOM  37eKTpoHUKHU. KoHTakTHass  pa3HOCTh  IOTEHIUANIOB.
Tepmoanexktpuueckue sBneHus. PaboTa BbIXo/1a 3J€KTPOHA U3 MeTajlIa.
DOMHECCHS DJIEKTPOHOB. TepMOAIEKTPOHHASI SMUCCHS. DJIEKTPOHHBIC JTAMITBI.
Tok B momynpoBogHUKax. 3anupatouiuii cioil. [TomynpoBoaHUKOBEIE TPUOOPHI (JIMOIH,
TPAH3UCTOPHI U . ).
Tok B )xuakocTsx. Dnekrponus. 3akoH Dapanes.
Tok B razax. HecamocToATENbHBIN U CAMOCTOSTEIBHBIN T'a30BbIE pa3psi/Ibl.
JIEKTPOMAarHeTHu3M.
[TocTOSsIHHBIN MarHuT U KpyroBoi TOK. MarauTHoe mouie.
XapakTepUCTUKN MAarHUTHOTO MOJIS.
3akon buo-Casapa-Jlaniaca u ero npuMeHeHHE JJIsl pacueTa MarHUTHOTO MOJIA.
3axoH Amnepa. [IpoBogHMK ¢ TOKOM B MarHUTHOM nosie. IlapamiensHblie TOKH.
MarauTtHoe 1osje coJIeHOH1a U TOPOUIa.
Jua- mapa- u peppomarnutHsle Bemiecta. [Ipupona peppomaruerusma.
JIBu>KeHMe 3apsKEHHBIX YaCTHIL B AJIEKTPUYECKOM U MarHUTHOE TOJISIX.
S¢dext Xomna.
Hupkynsuus BEKTOpa MarHUTHOW MHAYKLIHU. 3aKOH MOJIHOTO TOKA JUIsi MarHUTHOTO TIOJISt
B BaKyyMe.
SIBnenue snekTpomaruuTHOM MHAYKIMH. 3akoH Papanes. [Ipasusno Jlenna.
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11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45.
46.

NunykTuBHOCTH KOHTYpa. CaMOWHIYKIIHS.
B3anMHas nuHayKnus.
Tpanchopmartopsl.
IlepeMeHHBIN CHHYCOUIAIBHBIN TOK.
Iermn mepemennoro toka (R, L, C).
Pe3onanc HanpsixeHuii 1 TOKOB. MOITHOCTB, BbIIEISIEMAs B LIENIU IEPEMEHHOT'O TOKA.
DIEeKTPOMarHUTHbIE BOJIHBI.
DnekTpoMarHuTHeIE Kosiebanus B koaebaTensHOoM KoHTYpe (L, C).
Onruka. KBanToBasi npupoaa csera
OcHoBHbI€ 3aKk0HBI oNTUKH. [lonHOE OTpakeHue.
OcHoBHbIE (OTOMETPUYECKUE BEIUYUHBI U UX €IUHUIIBI U3MEPEHHUSL.
Pa3BuTHe npeacraBiaeHuii 0 npupojie CBeTa.
WnTtepdepennus cBeta. MeTo1pl Habm0AeHU HHTEp(EpEHIINH CBETA.
Pacyer nnTEepPepeHIIMOHHON KAPTUHBI OT ABYX HCTOYHUKOB.
Hudpakuus ceeta. [Ipuamun [oiirenca-dpenens.
Hudpaxius Opaynrodepa Ha TOHKOH mIeNH.
Hudpaxius Opaynrodepa Ha qudpakinOHHON perieTke.
[Tonapuzanus cera. EcrecTBeHHBIN U MOJISPU30BaHHbIN cBeT .3akoH Mainoca.
[Tonsipu3zanusa cBeTa Mpu OTPAKEHUU U IPEIOMJIIEHUU HA TPaHULE JBYX JMAJIEKTPUKOB.
3akon bprocrepa.
KBanToBbIE CBOIiCTBa cBeTa. TerioBOe U3IIyYEHUE U €r0 XapaKTEPUCTUKH.
3akon Kupxrooa.
3akonsl Ctedana-bonasiimana nu Buna.
KBanToBas runotesa nznydyenus u popmyna [lnanka.
®orodddext. 3akoHbl BHENTHET0 GoTodddexTa.
VYpaBHeHue DiiHIITEHHA U BHEITHET0 GoTodddekra.
Macca u umnynsc ¢GoTOHa, TaBJICHHE CBETA.
O¢ddext KomnToHna u ero anemMeHTapHasi TEOpHUs.
DJIeMeHTBhI KBAHTOBOH (U3MKH aTOMOB
Mopenu aromoB Tomrncona u Pesepdopna.
JInneinyateiii criekTp aroma Bogopoa. Ilocrynarer bopa.
CrnexTp atoma Bojopoza o bopy.
KBaHTOBas TeOpus CTPOEHMSI MHOTOJIEKTPOHHBIX aTOMOB.
DJieMeHThI GU3NKH aTOMHOIO siApa
OO1u11e cBeIeHUs! O CTPOEHUH aTOMHBIX SI/IEP.
EctecTBeHHas pai0aKTUBHOCTh. 3aKOHBI PAIUOAKTUBHOTO pacmaja.
SAnepnas peakius. MickyccTBeHHast palu0aKTUBHOCTb.
OHeprus cBa3u. [ledext maccsl aTOMHOTO s71pa.
Peakuus nenenus. Llennas peakuus.
Peakuus. TepmosinepHas peakuusi.

30



4. METOAWYECKHUE MATEPHAJIbI, ONPEJE/ITIOLIUE ITPOUEY PbI
OINEHUBAHMUS 3HAHUU, YMEHNU, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH

Texkyuuii KOHTPOJIb
Onpoc Kak CpeiCTBO TEKYIEro KOHTPOJS NMPOBOAUTCS B (OpPME YCTHBIX OTBETOB Ha
Bonpockl. CTyIeHT OTBEeUYaeT Ha MOCTABJIEHHBIM BONPOC Cpa3y, BpeMs Ha MOJATOTOBKY K OTBETY
HE MPEI0CTaBISIETCS.
[TpakTuyeckue 3ajaHusl Kak CPEICTBO TEKYILEro KOHTPOJS HPOBOIATCS B IMHCbMEHHOU
dopme. CtyneHTy BbIAAETCS 3aaHue U pegocTasisercs: 10 MUHYT JUIs TOATOTOBKH K OTBETY.

IIpoMe:kyTouHasi aTTECTALMSA
DK3aMeH MPOBOAUTCS B YCTHOH (hopme. M3 3K3aMEHAIIMOHHBIX BOIIPOCOB COCTABIISCTCS
30 »sk3ameHanMOHHBIX OuieroB. Kaxaplii Omier coctouT M3 Tpex BOIMpOocoB. KomriekT
9K3aMEHAIOHHBIX OMJICTOB MPEICTABIEH B y4eOHO-METOINYECKOM KOMIUICKCE AUCIUITIIHHBL.
Ha moarotoBky kK OTBETYy CTyIEHTY npenoctaisiercs 20 MUHYT.
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