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1 Ilnanupyemsble pe3yabTaTbl 00y4eHHUs
OIIOII BO unaukar

0 TUCHMIIJINHE, COOTHECCHHBIC C YCTAHOBJICHHBIMHA B

OpaMHi JOCTUIKCHUA KOMIIeTeHIInii

1.1 Ilepeyens komneTeHunid, GopMUpPyeMbIX Y4eOHOM TMCUMILIHHON

Koa n HanuMeHOBaHNEe KOMIIETEHIIHH

NHaukaTopbl J10CTHKEHUS] KOMIIETEeH Ui
Ilnanupyembie pe3yJbTaThl 00y4eHHS

Oobmenpodeccu

OHAJIbHaA KOMIICTCHIIUSA

OIIK-1. Crocoben
CCTCCTBCHHOHAYYHELIC
OOIICMH)KCHEPHBIC ~ 3HAHWSA,  METOJIBI
MaTEMaTUIECKOTO aHaIn3a 51
MOJICJTUPOBAaHUS B TPOPECCHOHATHHON
JCSATCIIBHOCTU.

IPpUMCHATH
n

OIIK — 1.1 3HaeT OCHOBHBIC 3aKOHBI MATEMATUUECKHUX,
©CTECTBCHHOHAYYHBIX W  oOmenpodeccrHoHaIbHBIX
TMUCIIUTIINH, HEOOXOAMMBIX [UJIS peIIeHUs 3a7ad B
po(heCCHOHAIBHON JIEATEIIEHOCTH

OIIK — 1.2 YMeeT mNpuUMEHATh €CTECTBEHHOHAYYHBIE
u OO0IENH)KCHEPHBIE 3HAHUS, METOABI
MaTeMaTU4YecKOro aHaJIW3a W MOJEIMPOBAaHUS B
npo¢ecCHOHAIBHON eATSIbHOCTH

OIIK 1.3 Bnangeer HaBbIKaMH TNPUMEHEHUS
C€CTCCTBCHHOHAYYHBIX U O6H1€I/IH)KeHepHBIX 3H3HI/II7[,
METO/IOB MaTeMaTUYeCKOTO aHanu3a u
MOJIETMPOBAHHS B TPO(ECCHOHAIBHON e TETLHOCTH

OIIK-3. Cnocoben B chepe cBoeii | OIIK — 3.1 3HaeT MeTOJbI NPOBENACHUS N3MEPEHHIN U
npodeccroHanbHOM JesTenbHOCTH | Habmonennit B cdepe  mpodeCCHOHANBHOM
IPOBOJIUTh M3MEPEHHSI M HaOII0meHus, | ACATEIPHOCTH; crocoObI 00pabOTKU U MPEICTABICHUS
06pabaThIBaTh - npescTapaTy | OKCICPUMCHTAIBHBIX  JAHHBIX M PE3YIbTaToB
AKCHIEPUMEHTAIHHBIE JTAaHHBIC p | ACHIbITAHH
o OIIK - 3.2 VYmeer mnpoBOOUTh M3MEPEHUA U
pe3yaAbTAThHl UCIIBITAHUN N
HaAOIIOICHHS B chepe npoheccHoHaNBHOM
nesTeabHOCTH, 00pabaThiBaTh ®  IPEICTaBIATH
IKCIIEpUMEHTANIbHBIC ~ JAHHBIE W PE3yJbTaThl
WCTIBITAHUI
OIIK - 3.3 Bnageer HaBblKaMU MPOBEACHUS
W3MepeHnd W HaOmomeHWid,  0OpaboOTKM U
MPEJICTABIICHUST  DKCICPUMEHTAIBHBIX  JAaHHBIX U
pe3yNbTaTOB UCHBITAHHHA B chepe MpodeccHOHATEHON
JIeSITEIbHOCTH

2. llesn ¥ 3a7a4M OCBOCHHS Y4eOHOM TUCHUIJIMHBI, MECTO IMCUUILIUHBI B CTPYKTYpe
onoI

Jucnunmimaa  ®du3uka  OTHOCUTCS K oOs3arenpbHoi dactm  b1.0.14  ocHOBHOM
npodeccuoHambHON  00pa30BaTEIbHOM IMPOrpaMMBbl  BBICIIETO OOpa3oBaHHs 110 HANpaBJICHUIO
noarotoBku 23.03.03 DkcrmyaTauusi TpPAaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB

eabr0 TMCUUIIIAHBI SABIISIETCA:

O3HAKOMJICHHE C OCHOBHBIM HaubOoyiee OOMMMH (U3NYECKUMH SBICHHSIMH W 3aKOHAMH H HX
TEOPETUYECKUM OOOCHOBaHMEM, IIOJYUYEHHE HABBIKOB IIPUMCHEHHUS IIOJNyYCHHBIX 3HAHUH K PEIICHHIO
NPaKTHYECKUX 33/1a4, yMEHHUH UCIIOB30BaTh 3TH 3HAHHS B TIPOo(ecCHOHaNBHOM NesTebHOCTH B (POPMUPOBAaHHUE
HEOOXOIUMBIX KOMIETEHIMH, a Takke Co3JaHvs (QyHAaMEeHTaNbHOW 0a3bl AJs YCIEIIHOI'O OCBOGHHS pAna
JUCLUIUIUH MPUKIIAJHOTO XapakTepa.

Jyist BBIpaOOTKHU Y COBPEMEHHBIX CHEIHATMCTOB C BBICIIUM 00pa30BaHUEM HEOOXOAUMBIX
METOJ10B (PM3UYECKOTO HCCIIEA0BAaHUS HEOOXOUMO peleHue cledyrouux 3a0ay:

W3y4YeHHe OCHOBHBIX COBPEMECHHBIX (PU3MYECKUX MPEICTABICHUH YeIoBeKa 00 OKpYyKalolleM MHPE;
oBNajieHue (YHIAMEHTAJIbHBIMA (U3UUECKUMH TOHSATHAMH, TEOPHSIMHU M 3aKOHAMH, a TaKke
MeToAaMH (PHU3UIECKOT0 UCCICIOBAHNUS;

YCBOEHHME METOJ0OB M IIPUEMOB peIIeHMs 3ahad U3 pa3IuyHbIX obnactedl (usuku u Oyaymei
CHEIMaILHOCTH.



3. O0beM y4eOHOW IMCHMILIMHBI B 3a4YeTHBIX €AMHUIAX C YKa3aHMEM KOJMYeCTBa
aKaJeMHYeCKHX 4aCOB, BbIIeJEeHHbIX HA KOHTAKTHYIO padoTy 00y4aluuxcs ¢ npenojgasarejiemM
(mo BuAaM y4eOHBIX 3aHATHH, TEKYIIMH M MPOMEKYTOYHBII KOHTPOJb MO IMCUMILIAHE) U HA
CaMOCTOSITeIbHYI0 pa6oTy 00y4aromuxcs

3aouHas popma 00ydeHust

Bun yuebHOM paboThI 3 cemectp
OO0was TpyJ0EMKOCTb AUCUUIUINHBI, 3a4E€THBIX €AMHUIL 6
4acoB 216
AynuTopHasi (KOHTAKTHas) padoTa, 4acoB 20,3
B T.Y. 3aHATUS JIGKLIMOHHOT'O TUIA 8
3aHATHS CEMUHAPCKOro TUIA 12
[IpomexxyTouHas aTTecTaius 0,3
CamocrosiTeibHas padoTa 00y4aOIMNXCs, 4YaCOB 186,7
B T.4. KypcoBas padoTa -
KoHTpos1b (caMOCTOSATEIbHAS/KOHTAKTHASA) 9
Bua npomexxyTouHOM arTecTanuu JK3aMEH

4. ConeprkaHue IMCHUIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jesiaM) ¢ YyKa3aHueM
OTBEJECHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKNX YaCOB U BHI0B Y4eOHBIX 3aHATHI
4.1 Ilepeuens pazoenos oucyuniunsl ¢ yKazanuem mpyooemKocmu ayoumopHoi (KOHmMaKmHuoil) u
camocmoamenvHoil padbomaul, 6U006 KOHMPOJIEll U nepeuHA KOMNnemeHyuil
3aouHas Gpopma oOyueHHS

TpynoeMKOCTh, 4aCcOB Kon
B TOM YHCIIE HaumeHoBaHne |KOMIIETEH
HaumeHoBaHue pa3eioB U TeM ayTUTOPHOMH OLIEHOYHOT'0 U
BCEro .\ |camocTosTeN
(KOHTaKTHOM) N cpencTaa
bHOI pabOTHI
paboTHI
Paznen 1. Mexanuka. Kone6anus un 36 6 30 Oruer 1o OIIK-1
BOJIHBI naboparopHoii padote, | OIIK-3
1.1. KuneMaTuka U JUHAMMKA 10 2 8 cobecesoBaHMe,
1.2. Dueprus. Pabota 6 2 4 :gé{TTpOHLHaﬂ padora,
1.3. PensiTUBUCTCKAsI MEXAHUKA 6 - 6
1.4. DneMeHTHl MEXaHUKHU CIUTONTHBIX 6 i 6
cpen
1.5. Tapmonrnueckue konebaHus u 3 5 6
BOJIHBI
Paznen 2. MoJjiekyasipaas pusuka u 36 4 3 OTYer mo OIIK-1
TePMOIMHAMHUKA na6opatopuoii pa6ore, | OIIK-3
2.1. OCHOBBI MOJIEKYJIIPHO- 16 5 14 cobeceoBaHue,
KHUHETHIECKOH TEOpHH KOHTPOIIbHAs paboTa,
2.2. TepmoanHaMuKa 20 2 18 Tect
Pasnen 3. DaekTpuyecTBO 36 3 33 Oruer 1o OIIK-1
3.1. DnexTpocraTuka 14 1 13 naboparopHoii pabore, | OIIK-3
3.2. TToCTOSHHBII HIEKTPHYECKUI TOK cobecenoBarme,
22 2 20 KOHTpOJBHAsI padoTa,

TECT
Paznen 4. MarHeTusm 36 3 33 Ot4er no OIIK-1
4.1. DIeKTPOMAarHeTH3M 18 1 17 naboparopHoii pabore, | OITK-3
4.2. DeKTpOMarHuTHAs HHIYKIUS 1 cobecenoBate,
IepeMeHHbIi TOK 18 2 16 KOHTpOJIbHAs paboTa,

TCCT
Paznen 5. OnTuka. KBantoBas 36 ) 34 Oruer 1o OIIK-1
(husuka nmabopartopHoii padore, | OIIK-3




5.1. BomrHOBast onTHKA 18 2 16 cobecenoBanue,
5.2. KBanroBas pusuka 18 i 13 KOHTPONIbHast paboTa,
TCCT
Pazgen 6. ®u3uka aroma, aTOMHOI'O 26.7 ) 24.7 OIIK-1
Apa M 3JIEMEHTAPHBIX YaCTHIL ’ ’ Oruer mo| OIIK-3
6.1. ATom 5 - 5 na6opartopHoii pa6ore,
6.2. DneMeHTHl PU3UKU TBEPAOTO Tela 7 - 7 cobeceoBaHue,
6.3.ATOMHOE A71pO 7 2 5 KOHTPOIIbHast  palora,
6.4. DeMeHTapHBIE YACTHIIBI 1 77 i 77 TecT
¢u3nuecKas KapTHHA MUPa ’ ’
Kowrpoas, 9,3 0,3 9 |Drsamen OTK-1
(camMoCTOSITEIbHASI/KOHTAKTHAs1)
HToro 3a cemecTp 216 20,3 195,7
IIpumepHnutii nepeuensb OUEHOUHBIX CPEOCHE 012 MEKYyuiez0 KOHMPOJiA YCHeeaeMoCmu
Ne | HaumenoBanue | Kparkasi xapakTepHCTHKa OIIEHOYHOTO CPEJICTBA [IpencraBnenue
/Tl | OLEHOYHOTO OIIEHOYHOTO
CpelcTBa cpencTaa B poHIe
1 3agaua CpencTBo OIIGHKH YMEHHSA TPUMEHATh moiydeHHble | KoMmekt 3amad  u
(mpakTHYeCKOe | TEOPETUUECKUE 3HAHUS B MPAKTUUECKOW CUTYallnH. 3a/laHuit
3a/I1aHue, 3amada (3agaHue) AODKHA OBITH HAIIPABJICHA Ha OICHUBAHHE
naboparopHast TeX KOMIIETEHIINH, KOTOPBIC TOAJIEKAT OCBOCHHUIO B JaHHON
pabora) JIUCUUIUTMHE, JOJDKHA COAEPKaTh YETKYI0 MHCTPYKLHUIO IO
BBITIOJTHEHUIO WJIH AJITOPUTM JIEHCTBHIA.
2 CobecenoBanne | CpeACTBO KOHTPOJIA, OPraHM30BAaHHOE KakK cIienuainbHas | Bompocs! o
Oecena nmpernojaBareiiss ¢ OOy4arOIIMMCS Ha  TEMBI, | TeMam/pasjenam
CBSI3aHHBIC C M3Y4YacMOUN JAMCUUIUIMHOM, U PACCUUTAHHOE Ha | JTUCIUILINHBI,
BBELICHEHHE  OoObeMa  3HaHMK  oOydwaromierocs 1O | IpeACTaBICHHBIE B
OIIpEICTICHHOMY pa3zieiy, TeMe, IpodyieMe U T.11. MIPUBSI3KE K
KOMIICTCHIIUSM,
MIpe Ty CMOTPEHHBIM
PIIJ
3 Tect CucremMa CTaHIAPTH3UPOBAHHBIX 3aJaHUM, MO3BoJstomas | DoHxa TECTOBBIX
ABTOMATU3MPOBATH MPOIECAYPY U3MEPCHUS YPOBHS 3HAHUN W | 3aaHUi
yMeHH 00y4Jaronierocs.
4 KonTponbsHast CpencTBo TpPOBEPKH YMEHWUH MPUMEHATh TModydeHHBIe | KoMrmiekTt
pabora 3HAHWS Ul PEUICHUs 3a/ad ONpPENEeNICHHOTO THUMA M0 TeME | KOHTPOJIBHBIX
WJIH pa3feny 3alaHuit 1o
BapHaHTaM
5 Pedepar IIponykr CaMOCTOATEIbHOU paboTsl cTyneHTa, | Temsl pedepaToB
MPEACTABIAIONINNA cOO0H KpaTKoe H3JI0KEHNE B TUCbMEHHOM
BHJE TONYYEHHBIX PE3yJIbTaTOB TEOPETUUYECKOTO aHaIn3a
OTIPENICICHHONH  HAy4HOH  (y4eOHO-MCCIIeIOBATEIIBCKOM)
TEMBI, TJIe aBTOP PACKPBIBAET CYTh MUCCIIEILyEeMOU TIPOOIIEMBI,
MPUBOJUT PA3IUYHBIC TOYKH 3PEHUS, a TAaKKe COOCTBEHHBIE
B3TJISIBI HA HEe.

4.2. Cogepxanve TUCUMILIMHBI MO pa3aeaam

Pa3zgen 1. Mexanuka. KoJjie0anusi 1 BOJTHBI
Lenu - npuoOpeTeHrne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PU3UYECKOTO HCCIEAOBAHNUS,
Ha OCHOBE 3HAHUH (yHIaMEHTAIBHBIX 3aKOHOB MEXaHUKH.
3agauyu — Hay4YUTh CTYJICHTA BIAJETh METOAAMH PEIICHHUS 3a]a4 [0 TaHHOMY pa3aeny (pU3uKu.
IlepeyeHb y4eOHBIX 3J1€eMEHTOB pa3jesia:
1.1.KugemaTuka u [uHaMHUKa.
MarepuanpHast Touka. AOCONIOTHO TBEpPAOE TEN0. BeKTOpHBIN (KOOpAMHATHBINA) METOX




OTHMCAHUS OTHOCHUTEJIBHOTO JBWXCHHUS MaTepuanbHOM TOuku. KuHemMaTH4ecKkue ypaBHEHUS U
TpaekTopusi ABUWKEHUA. CKOPOCTh M YCKOPEHHE TOUYKM KaK IPOU3BOJHBIE pPaJHyCa-BEeKTOpa IO
BpeMeHH. CKOpPOCTh U YCKOpEHUE NPU KPUBOJIMHEMHOM ABMKEHMHU. HopManbHOE M TaHr€HLMAIBbHOE
yCKOpeHHs. [[BUKeHrEe YacTHLIbl IO OKPYKHOCTH. YTJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHE, UX CBA3b
C JIMHEMHBIMM CKOPOCTSIMH M YCKOPEHHSIMH TOuYeK Bpamaromerocss tena. l[loctymarenbHoe u
BpalllaTeIbHOE JABMKEHHUS aOCOTIOTHO TBEPIOTO Tena.

3aKoH MHEPLHMH U MHEPIHAIBbHBIE CUCTEMBI OTCUETA. 3aKOHBI TMHAMUKUA MaTEpPUATBHOM TOUKHU
U CHCTEMbl MaTepuaibHBIX TOUYeK. BHemHue u BHyTpeHHUE cuibl. LleHTp macc (LeHTp HHEPIUH)
MEXaHUUYECKON CUCTEMBI U 3aKOH €ro JBMKEHMsI. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHas cuia.

3aKOH BCEMUPHOTO TATOTE€HUs. [paBUTalMOHHAs TOCTOsSHHAs. [paBUTAMOHHOE TIOJE.
VYckopenue cBoOomHoro majeHus. JIBukeHue Ten y mnoBepxHocTH 3emud. [lepBas kocmuueckas
CKOPOCTb.

Cuinbl ynpyroctd U TpeHus. [luHaMuka BpamiaTteabHOTO IABMXKEHUS. MOMEHT CHIIBI, MOMEHT
WHEPUMU U MOMEHT HUMITyJbca. MOMEHT CHJIBI OTHOCUTENBHO OCH. MOMEHT HMIyJibca Tela
OTHOCHUTEJILHO OCH. YPaBHEHHE TUHAMHUKU BpAIIATEIbHOTO JBUXKEHUS TBEPAOIO TEIa OTHOCHUTEIHHO
HEMOABMXKHOM ocu. KuHeTnueckas sSHeprusi BpallaroUIerocs Tejla. 3aKOH COXPAHEHUS MOMEHTa
HMITYJIbCA U €TO0 CBSI3b C U30TPOIMHOCTHIO IPOCTPAHCTBA.

1.2.3neprus. Pabora.

3aKOH COXpaHEHUS U MIPEBPALLEHUS SHEPTUU

DHeprus Kak yHHMBEpcaldbHas Mepa pa3iuyHbIX (opMm ABMKEHHS U B3auMmojencTBus. Pabota
nepeMeHHoM cuibl. KuHeTnueckas sHeprusi MEXaHHUECKOM CUCTEMBI U €€ CBSI3b ¢ pa00TON BHEIIHUX U
BHYTPEHHUX CUJI, IPUIIO)KEHHBIX K CUCTEME.

[Tone kak ¢gopma MaTepHH, OCYIIECTBIIIONIAS CHIOBOE B3aMMOJCHCTBHE MEXIY YaCTHIIAMU
BelecTBa. [loTeHIManbHas 3HEPrusi MaTepUaJIbHON TOUYKM BO BHEIIHEM CUJIOBOM IOJIE€ U €€ CBS3b C
CWJIOH, JeHCTBYIOIIEW Ha MaTepuanbHylo Touky. [loHATHe O rpagueHTe ckajlgpHOW (yHKUIUU
koopauHat. Ilome ueHTpanbHbIX cuil. [loTeHIManbHasi SHEPrusi CUCTEMBI. 3aKOH COXpaHEHUs
MEXaHUYEeCKOM 3Hepruu. Jluccumaiusi 3HEpruu. 3aKOH COXPAHEHHUS M TMPEBpALECHUS SHEPTUM Kak
MPOSIBJIEHUE HEYHHUYTOXKMMOCTH Marepuu M €€ ABWKeHUs. [IpruMeHeHue 3aKOHOB COXpaHEHUs K
CTOJIKHOBEHUIO YIIPYTUX U HEYIIPYTUX TEJL.

1.3.PensatuBucTcKas MEXaHHKA.

[puniun otHocurensHocTu ['anmunes. [lpeoOpasoBanus ["anunes. HennepuumanbHbele cHCTEMBI
orcuéta. Cunbl uHepuuu. Cuna Kopuonnca. 3aKOHBI COXpAaHEHUS B HEHMHEPIHAIbHBIX CHCTEMax
OTCuéra.

[IpUHIIMTT OTHOCUTENBHOCTH B PEIATUBUCTCKOM MexaHuke. [locTynarel cienuansbHOM TEOpUuur
otHocutenbHOCTH. [IpeoOpazoBanue Jlopenna. [Tonsitue ogHoBpeMeHHOCTH. OTHOCUTEIHHOCTD JJIUH
U MPOMEXYTKOB BpeMeHHU. VMIHTepBan Mexay COOBITUSMU M €ro MHBapUAaHTHOCTH MO OTHOIICHUIO K
BBIOOPY MHEPIMATBHON CHCTEMbI OTCU€Ta KaK MPOSIBICHHE B3aWMOCBS3HM MPOCTPAHCTBA M BPEMEHHU.
PensTuBHCTCKMIT 3aKOH CIOXKEHHS CKopocTeil. PenatuBuctckuii ummyibc. OCHOBHOM 3aKOH
PEIATUBUCTCKOM IMHAMHMKU MATEPUAJIbHOW TOYKHU. PENSTUBUCTCKOE BBIpaKCHHUE IJII KMHETHYECKOU
SHepruu. B3anMoCBs3b MacChl U HEPTUHU. DHEPIrUsl CBSI3U CUCTEMBbl. COOTHOIICHUE MEXIY IMOJTHOU
JHEprueil M UMIYJIbCOM 4YaCTUIBL. [ paHUIBI TPUMEHUMOCTH KJIACCUYECKOW (HBIOTOHOBCKOIN)
MEXaHUKH.

1.4. DeMeHTBl MEXaHUKH CIUTOIIHBIX CPE/I.

OOmme CBOMCTBAa JKMIKOCTM M Ta3a. YpaBHEGHHE PAaBHOBECHS W JIBIDKCHHS KUIKOCTH.
Uneanbhas xxuakocts. ['mapocratuka HeckumMaeMoi xKuAKOCTH. CTallMOHApHOE TEUYEHHE HACAIbHOU
JKUJIKOCTH. YpaBHEeHHE bepHysuin.

Bszkast sxugkocts. Cuiibl BHyTpeHHEro TpeHwusi. CTallMOHApHOE TEUYEHHE BS3KOM KUIKOCTH.
®opmyna Ilyazeinsa. @Popmyna Crokca. ['mapoauHamMuyeckass HEYCTOMYMBOCTH. lloHstHe o
TypOyJIEHTHOCTH. [[BUKEHHE TeN B )KUIKOCTSX U razax.

NneansHo ynpyroe teno. Ynpyrue aedopmannu v HanpspkeHus. 3akoH ['yka. [lmactuueckue
neopmanuu. [Ipenen npounoctu.

1.5. l'apmonnueckue KoieO0aHus U BOJTHBI.



Konebanus. Mexanuueckue xonebanus. KunemaTnueckue XapakTEpUCTUKH T'ApMOHMUYECKUX
kosnebanuil. J{uddepennmansaoe ypaBHeHHe rapMOHUYeckuX kKosnebanuil. [IpyxunHbIi, Qusndeckuii
U MaTeMaTU4YeCKUl MasTHUKUA. DHEPrusi rapMOHMYECKHX KojeOaHuid. Cllo)KeHHEe TapMOHUYECKUX
Kole0aHUH OJHOTO HAampaBlIeHUA W OJWHAKOBOM 4acToThl. buenus. CroxeHuss B3auMHO
MEPIICHANKYISAPHBIX Konebanuil. J(uddepenHnpmanpHoe ypaBHEHHE 3aTyXaloUIMX KOJEOaHWH W €ero
pewenue. JnpdepennuanbHoe ypaBHEHHE BBIHYKICHHbBIX Kosebanuil. [Tonarue o pesoHaHce.

Mexanu3m 00pa3oBaHMs MEXaHUYECKHUX BOJIH B ynpyroi cpene. IlpononbHble U monepedHble
BoJIHBI. CuHycouJaibHble (TapMOHMYECKUE) BOJIHBL. YpaBHEHHE Oeryieil BoiHbI. J[nuHa BOJIHBI U
BOJIHOBOE 4Mci0. BosHOBoe ypaBHeHume. Da3oBas CKOpPOCTb. ODHeprusi BoJIHBL. Bekrtop YMoBa.
Bonnosoi naket. ['pynnosast ckopocTs. KorepeHTHOCTb.

WuTepdepenmys BoH. OOpa3oBaHUE CTOSTYUX BOJH. Y PaBHEHUE CTOSUYCH BOJIHBI U €TO aHAIU3.

Paznen 2. Mosekyasipaasi Gu3nka ¥ TepMOANHAMHKA

Iesn - npuoOpeTeHre TEOPETUIECKUX U TPAKTUYECKUX HABBIKOB (PU3HMUECKOTO UCCIIC0BAHUS,
Ha OCHOBE 3HaHMH ()yHIaAMEHTAIBHBIX 3aKOHOB MOJIEKYJISIPHOW (PU3UKH U TEPMOJAMHAMHUKH.

3agauM — Hay4uTh CTY/I€HTA BIa/IeTh METOJIaMH PEILCHHs 3a/1a4 [0 JAaHHOMY pazaeny (pu3Mku.

ITepeyeHnn y4eOHBIX 3J1€eMEHTOB pa3jesia:

2.1. OCHOBBI MOJNIEKYJIIPHO-KNHETUYECKON TEOPUH.

TepMoagMHAMUYECKUI M CTATUCTUYECKUN METO/IbI UCCIIEeI0BaHUs. MaKpOCKOIMMYECKOE COCTOSTHUE.
MaxkpocKon14YeCcKHe apaMeTpsl Kak CPeTHUE 3HAYCHUS.

W3omponeccsl M 3aKOHOMEPHOCTH HMX MpOTeKaHWs. AOCOIIOTHas TeMIepaTypHas IIKaja.
Ypasuenue Kianelipona-Menneneesa.

Mopnens wujgeanbHoro Trasza. BbIBoAg  ypaBHEHHS MOJIEKYJISIPHO-KMHETHUECKOHM TEOpHH
UJcAIbHBIX Fa30B IS JABJICHMS U €ro cpaBHEeHUe ¢ ypaBHeHueM Kutanelipona-MenneneeBa. Cpensss
KMHETUYECKasi PHEPrusi MOJEKyJ. MONeKyJsipHO-KMHETUYECKOE TOJKOBAaHUE TEPMOJANHAMUYECKOM
TEMIIEPATYPBI.

3akoH MakcBemia Juisl paclpeesieHus] MOJIEKYJT MICAIbHOTO Ta3a MO CKOPOCTSIM U 3HEPrusiM
TEIJIOBOro ABMKeHus. bapomerpuueckas popmyna. 3akoH bosbiMana ai1st pacnpeneneHus: 4acTul BO
BHEIIIHEM MMOTEHIMAIBHOM Tosie. CpeiHee YHCIIO CTOIKHOBEHHI U CpeIHss AJIMHA CBOOOAHOTO mpobera
MOJIEKY L.

SBnenus nepenoca. Auddyszusa. Koapounuent mudpdysun. Auddysus B razax, KUIKOCTIX U
TBEPABIX Tenax. TemnonpoBogHocTs. KoagduuuenT remnonpoBogHocT. TemnepaTyponpoBOAHOCTb.
Bsiskocts. KoagduiieHTs! BA3KOCTH ra30B U KUIKOCTEH.

Uucno creneHedr cBOOOIBI MOJEKYJBl. 3aKOH PaBHOMEPHOTO pAaCIPEACIICHHUs] SHEPTHH 10
CTeNeHsIM CcBOOO/bI MOJIeKyJl. BHyTpeHHsAs 3Heprust uaeanpHoro rasza. Pabora raza mpu M3MEHEHUHU
ero oobéma. KommyectBo temnoTel. TermnoémkocTs. IlepBoe Hayano TtepmonuHaMuku. [IpumeHeHue
MEPBOTO Hayaja TEPMOJMHAMUKHM K H30mIpoleccaM U aauabaTHOMY TNpOLECCY HICAIbHOrO Tasa.
3aBUCUMOCTD TEILUIOEMKOCTH UACAIBHOIO ra3a OT BUJIA IPoLecca.

2.2. TepmonnHamuka.

O6parumbie 1 HeoOpaTtumbie mporecchl. KpyroBoi npornece (nmki). TerstoBble aBUTATENH U
xonoaunbHble MamnHbl. [{ukn Kapao u ero KIIJ[. Bropoe Hauyano tepmonunamuku. HezaBucumoctsb
KITJI nmukna Kapuo ot mpuponmbl pabodero Tema. DHTPONHUS. DHTPOIHUS HICATBHOTO TOJKOBAaHUE
BTOPOT'0 Hayaja TEPMOJIUHAMUKH.

Peanpuble rasel. Cuiabl M NMOTEHUUAIBbHAs HJHEPTUS MEKMOJIEKYJSIPHOIO B3aMMOICHCTBHS.
VYpasHenue Ban-nep-Baanbsca. M3otepMmbl Ban-nep-Baansca.

TepMoanHaMuKa NOBEPXHOCTH paszena IByX cper. IIoBepXHOCTHas PHEPrus U HaTSHKCHHE B
xuakoctax. CmaunBanue. JlaBieHue Mo UICKPUBIIEHHOM MOBEPXHOCTHIO KUAKOCTH. KanuisipHOCTb.

®da3zoBsie npeBpanieHus. ®azoBbie quarpaMmmbl. Kputndeckoe cocTosHUE.

Kunkue KpucTamibl.

Paznen 3. DiiekTpruecTBo
Leau - npuoOpeTeHrne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PM3UYECKOTO HCCIEA0BAHNUS,



Ha OCHOBE 3HaHMI ()yHAMEHTAIBHBIX 3aKOHOB 3JIEKTPOCTATUKHU M MTOCTOSTHHOTO TOKA.

3agauM — Hay4uTh CTyI€HTA BIa/IeTh METOJIaMH PEILCHHs 3a/1a4 [0 JAHHOMY pazaeiy (pU3MKH.

IlepeyeHb y4eOHBIX 3J1eMEHTOB pa3jeJa:

3.1.0neKkTpocTaTuka.

3akOH  COXpaHEHHUs  DJEKTPUYECKOro  3apsjaa.  OiekTpuueckoe  mosne. OCHOBHBIE
XapaKTEPUCTUKH IEKTPOCTATUYECKOIO MO — HamnpsKEHHOCTh M MoTeHIMan. HanpskEHHOCTh Kak
IpaJueHT noTeHuuana. Pacuér anexrpocTtaTHueckux mojeil MerogoM cynepno3unuu. I[lorok Bekropa
HanpsbkéHHOocTU. Teopema Octporpaackoro-I'aycca uist 371€KTPOCTATMYECKOrO MOJS B BaKyyMe.
[Ipumenenne teopembl Octporpaackoro-I'aycca k pacuéry nosst. DIEKTPUUYECKOE MOJI€ B BEILIECTBE.
CBoOosHBIE M CBsI3aHHbIE 3apsjbl B JAMIJNIEKTPUKAX. THUMBI JUAJICKTPUKOB. OJEKTPOHHAs U
OpueHTalMoHHas nossipuszauud. [lonspusoBaHHOCTh. AU3aeKTprUecKas BOCIPUUMYHBOCTD BEIIECTBA.
OnexkTpuueckoe cMmeleHue. Jusnexkrpudyeckas NpoHULIAEMOCTh cpeibl. Beruncnenne HanpspkEHHOCTH
moJtst B AudJIeKTpuke. CerHeTOIEKTPUKH. DIEKTPETHI.

[IpoBomHUKM B 3nekTpuueckoM moje. Ilone BHyTpM NPOBOAHHMKA M Y €ro IOBEPXHOCTH.
Pacnipenenenue 3apsaoB B MPOBOJHHUKE. DJIEKTPOEMKOCTh YEAMHEHHOTO IMpPOBOJHUKA. B3anmHas
€MKOCTh JIByX HpOBOJHHMKOB. KoHJeHcaTOphl. DHEprus 3apsuKeHHBIX MPOBOJHHUKA, KOHAEHCATOpa U
CUCTEMBI IIPOBOIHUKOB. DHEPTHUA AEKTPOCTaTUYECKOT0 nojst. O0BbEMHAs MIIOTHOCTh SHEPTUH.

3.2.I10CTOSIHHBIN 3TEKTPUUECKUM TOK.

[ToCcTOSIHHBIN 3JEKTPUYECKUH TOK, €ro XapakTePUCTHUKHM U YCJOBHS CYILIECTBOBAHMS.
Knaccuueckast 35eKTpOHHAsE TEOpHUsl AJIEKTPONPOBOJHOCTH METANIOB M €€ ONBITHbIE OOOCHOBAHMS.
BreBon 3akona Oma B auddepeHnuanbsHoi (GopMe M3 ANEKTPOHHBIX MPEICTAaBICHHHA. 3aKOH
Bunemana-®panna. 3akon Oma B uHTErpanbHoi popme. Pa3HOCTh MOTEHIMANIOB, 31EKTPOABHKYILIAs
cwia, HanpsbkeHue. 3akoHbl Kupxroga. 3akon Jxoyns-JleHma. OnekTpuyeckuil TOK B BaKyyMe.
Paborta BbIXOZA 3JEKTPOHOB M3 MeTauia. TepMmoaseKTpoHHass sMuccus. Tok B rasax. [lnasma.
ONEeKTPONPOBOAHOCTh  3JEKTPOIUTOB. 3akoHbl Dapaznes. DJEKTponu3 U €ro IMPUMEHEHHUE.
Tepmoanekrpuueckue sBieHus. KoHTakTHas pa3HOCTh NOTEHIIMAJIOB.

Pa3nea 4. Marnerusm

Lesn - npuoOpeTeHne TEOPETUIECKUX U MTPAKTUYECKUX HABBIKOB (PH3HMUECKOTO UCCIICAOBAHMS,
Ha OCHOBE 3HAHUH (yHIaMEHTAIbHBIX 3aKOHOB 3JIEKTPOMAarHeTH3Ma.

3agauM — Hay4uTh CTyIEHTA BIAJI€Th METOJIaMH PEIICHHs 3a/1a4 10 JAaHHOMY pasaeny (pu3mku.

ITepedyeHnnb y4eOHBIX 3J1eMEHTOB pa3jeJia:

4.1.2571€KTpOMarHeTusM.

MaruauTHOe nojie. MaruuTHass MHAYKUUs. 3akoH Amniepa. MarautHoe noJsie Toka. 3akoH buo-
Capapa-Jlamiaca u ero npuMeHeHUe K pacu€Ty MarHUTHOTO MOJsl. MarHUTHOE 10J1€ MPSIMOJIMHENHOTO
MPOBOJIHMKA C TOKOM. MarHuTtHoe mnojieé KpyroBoro TOKa. MarHMTHbBII MOMEHT BHUTKA C TOKOM.
BuxpeBoii XapakTep MarHUTHOIO IOJIA. 3aKOH IIOJIHOIO TOKa (LIMPKYJIALMS BEKTOpa MarHUTHOM
WHAYKIMH) JUIE MarHUTHOTO TIOJIsE B BAKYyMeE M €0 MPUMEHEHHE K pacy€Ty MarHUTHOTO TOJIsl TOpOuaa
U JUIMHHOTO coJieHouAa. JlelicTBMe MarHMTHOro MoJjs Ha JBWXKymwuiics 3apsan. Cuna JlopeHnua.
JIBrokeHue 3apsKEHHBIX YacTUI B MArHUTHOM Tosie. [IpuHuun qedcTBUs HUKINYECKUX YCKOPUTEIEH
3apspkeHHBIX yacTull. O¢¢ext Xomra. MI'J[-renepatop. KoHTyp ¢ TOKOM B MarHuTHOM TOJe€.
Marnutnsbiii notok. Teopema Octporpanckoro-I'aycca. Pabora nmepeMenienus mpoBOAHMKA W KOHTYpa
C TOKOM B MarHUTHOM I10JI€.

MarnutHOe TmON€ B BemecTBE. MAarHWTHbBIE MOMEHTBI aTOMOB. THIIBI MarHeTHKOB.
HamarunueHHocts. MHMKpPO M Makpo TOKM. OJIEMEHTapHas TEOpUsl [ua- U IapaMarHeTu3Ma.
MarnuTHas BOCIPUMMYHMBOCTh BEIIECTBA U €€ 3aBUCHMOCTh OT TEMIEPATYpPhl. 3aKOH IOJHOIO TOKa
JUIsL MAarHUTHOI'O T0JIA B BellecTBe. HanpsskeHHOCTh MarHUTHOIO 1oJid. MarHuTHas MpOHHULAEMOCTD
cpennl. @eppomarnetuk. OnbiTel CtonetoBa. KpuBas HamarHuumBaHusl. MarHUTHBIN THCTEpPE3UC.
Touxa Kropu. /Tomensl. CimHoBast mpupoja peppoMareTusma.

4.2. DneKTpoOMarHuTHasi MHAYKIUS U IEPEMEHHBIN TOK.

SBnenne onexTpoMarHuTHOM wuHAYKUMH (ombiTel Dapanes). IlpaBuno Jlenma. 3akon
JJEKTPOMAarHUTHOM HMHIYKIMM M €ro BBIBOJ M3 3aKOHAa COXpPaHEHHs JHepruu. SBieHue



caMOMHAYKUMU. MHAYKTUBHOCTh. TOKM TpW 3aMbIKaHUW M Pa3MbIKAaHWM LENU. SIBJIIEHHE B3aWMHOM
WHAYKIUH. B3anMHas HWHIyKTUBHOCTb. ODHEPrHs CUCTEMBI MPOBOJHUKOB € TOKOM. OO0bEMHas
IJTIOTHOCTh SHEPTUY MArHUTHOTO ToJIs. Llenn nepeMeHHoro Toka.

OcHoBbI TeoprH MakcBesuia Ajsi 31eKTPOMarHUTHOro nosist. BuxpeBoe anektpudeckoe nosne. Tok
cMmeleHus. YpaBHeHus MakcBesuia Ij1s 3JIeKTPOMAarHUTHOTO TIOJISt B UHTETPATIbHOM (popme.

["apMoHMUecKHe 3NIEeKTPOMArHUTHBIE KoueOaHUs U UX xapakTepucTuku. Juddepennumansnoe
ypaBHCHUE JJICKTPOMArHUTHBIX KOJICOAHHMA. DIJIEKTPUYCCKUI KOIeOATSIBHBIH KOHTYp. ODHEprus
ANEKTPOMArHUTHBIX Kojebanuit. JuddepeHunanbHoe ypaBHEHHE 3JEKTPOMATHUTHBIX KOJNEOaHWHA U
ero pemernne. JuddepennmanbHoe ypaBHEHHE BBIHYXKICHHBIX KOJICOaHUH ¥ €ro pericHwue.
Awmrutyaa u (asza BeIHYKISHHBIX KoneOanuii. Pesonanc.

DOneKTpoMarHuTHeIe BOJIHBI. OCHOBHBIE CBOICTBa JJIEKTPOMArHUTHBIX BOJIH. BoyiHOBOE
ypaBHEHUE. DHEPrus 3JIeKTpoOMarHuTHoIX BOJH. [loTok sHeprun. Bexkrtop Ymosa-IlolinTrHra.

Paszpnen 5. Ontuka. KBantoBasi pusuka

Lesn - nproOpeTeHne TEOPETUIECKUX B MPAKTUIECKIX HABBIKOB (PH3MUECKOTO UCCIICAOBAHMS,
Ha OCHOBE 3HAHUH (yHIAMEHTAIBHBIX 3aKOHOB ONTUKU U KBAHTOBOU (PU3UKHU.

3agauM — Hay4UTh CTyIEHTA BIAJIETh METOJIAMH PEIICHHS 3a/1a4 10 JAHHOMY pasfeny (pu3uKm.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

S.1.BonHoBas onrtuka.

HuTepdepentus ceeta. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTH CBETOBBIX BOJH. Pacuér
UHTEP(PEPEHIIMOHHON KapTHUHBI OT IBYX KOT€PEHTHBIX UCTOYHUKOB. ONTHYECKas AJIMHA ITyTH.
WNuTtepdepenius cBeTa B TOHKUX MieHKax. UHTEppepomMeTphl.

Hudpaxius ceera. [Ipuanun [toiirenca-®penens. Meron 300 @penens. [psmonuneiinoe
pacnpocTpanenue cseta. udpakius OpeHens Ha KPYIJIOM OTBEPCTHH U Aucke. Judpakius
®paynrodepa Ha OHON mIeTu U AUPPaKIIMOHHON peméTke. Paspemaromast ciocoOHOCTh
ONTUYECKUX MPUOOPOB.

Hudpaxius Ha npocTpancTBeHHOH pemérke. Dopmyna Bynsda-bparra. [puninmn
rojorpaduu. MccnenoBanue CTpyKTypbl KPUCTAJLIOB.

OnTruecku HeoAHOPOAHAS cpea. Jlucnepcus ceeTta

Pacnpoctpanenue cBeta B BemecTtBe. ONTHYECKU HEOAHOPOIHAS cpena. Jucnepcus ceera.
ObnacTy HOpMaJIBLHON M AaHOMAJIBHOM JUCTIepCHU. DIIEKTPOHHASI TEOPHSI TUCTIEPCUU CBETA.

[Tormomenwue ceeta. dddext Homnepa. M3nyuenne BaBunosa-Uepenkosa.

ITonspusanusa ceera. EcrecTBeHHBIN U MOJISIPU30BaHHbIN cBeT. [lonspusanus csera npu
oTpaxkeHuHu. 3akoH bproctepa. [[BoitHoe nyuenpenomienue. OTHOOCHbIE KpucTauibl. [loasponasl u
MOJIIpU3aLlMOHHbIE IPU3MBI. 3aKOH Maittoca.

5.2.KanrtoBas ¢pusuka.

TennoBoe wu3nmyuenue. Yépuoe Ttenmo. 3akoH Kupxroga. 3akon Credana-bombimana.
Pacnipenenenue sHeprun B cekTpe aOCOMIOTHO 4€pHOro Tenma. 3akoH cMmenieHus Buna. KBantoBas
runote3a u gopmyna [lnanka. Ontuueckas nupomerpus. BuemHuii Gpotosddext u ero 3akoHbI.
®dotoHbl. YpaBHeHHE OWHIITEWHA sl BHemHero (orodddexra. Macca m wmmmynbe (OTOHA.
Hasnenue cBera. OnbiThl JleOeneBa. KBanToBoe u BoIHOBOE 0OBsICHEHUE NaBleHUS cBeTa. DPPeKT
KomnroHa. /[nanekTndeckoe eqUHCTBO KOPIYCKYJISIPHBIX M BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO
U3ITy4YEHUsl.

OnbITHOE O0OOCHOBAaHUE KOPITYCKYJISIPHO-BOJIHOBOTO Jlyallu3Ma CBOWCTB  BEUIECTBA.
®opmyna ne bpoitng. CooTHolIeHHE HEONpPeneNEHHOCTEN Kak MPOSIBICHUE KOPITYCKYJISPHO-
BOJIHOBOT'O J1yaju3Ma CBOWCTB MATEPHH.

BonnoBast QyHkuus u e€ CcTaTUCTHYECKH cMbIca. OrpaHMYEHHOCTh MEXaHWYECKOTO
nerepMuHu3Ma. [IpUHIMO TPUYMHHOCTM B KBAHTOBOM MeXaHWKe. (CTallMOHapHBIE COCTOSHHSL.
VYpaaenne Illpénunrepa ans cranuoHapHBIX cocTosHUM. CBoOomaHas uactuna. TyHHETHHBIN
¢ dexr.

Yactuiia B 0IHOMEPHOHN NPSAMOYTOJIBHOM «IIOTEHLMAIbHOU siMe». KBaHTOBaHME SHEPruu U
HWMITYJIbCa YaCTHUIIbI. | 'apMOHMYECKHI OCIIMILIATOP.



Pa3nen 6. Pusuka aroma, aTOMHOI0 AApa U 3JIeMEHTAPHBIX YaCTHULL

ey - nproOpeTeHne TEOPETUIECKUX B MPAKTUIECKIX HABBIKOB (PH3MUECKOTO UCCIICAOBAHMS,
Ha OCHOBE 3HaHMH (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU aTOMa U aTOMHOT'O Si/1pa.

3agauM — HaAy4UTh CTYIEHTA BIAJIETh METOJIAMH PEIICHHS 3a/1a4 10 JAHHOMY paseny (pu3uk.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

6.1.Atom.

Ctpoenue atoma. OmbiThl Peszepdopna. Jluneituatsie cnektpel atomoB. Iloctynatsr bopa.
Bonopononono6usie atomsl. OnbiT @panka u ['epiia.

Oneir repna u I'epnaxa. CrnuH anekTpoHa. CIMHOBOE KBaHTOBOE 4HCIIO. DEpMHOHBI U
6030ubl. [lpunnun [laynu. Pacmpenenenue 37eKTpOHOB B aTomMe 1o cocrosiHusM. [lonsarue o6
JHEPreTUYECKUX YPOBHAX MOJEKyJ. CHekTpsl aTtoMoB M MoJekyll. lloryomeHue, cCroHTaHHOE H
BBIHYKJICHHOE n3itydeHus. [lonsaTue o nasepe.

6.2. DneMeHTH! PU3UKU TBEPAOTO TeIa

da30B0O€ IPOCTPAHCTBO. DneMeHTapHas siueiika. [InotHocTs coctosamii. [loHaTHE O KBAaHTOBOM
cratuctuke boze — OiHmuTeiiHa. ®oTOHHBIH M (GOHOHHBIM ra3el. PacnpeneneHue (GoHOHOB MO
sHeprusM. TemnoéMkocTh KpucTauinyeckol pemérku. CBepxrekyuyecTb. lloHsATHE O KBAaHTOBOM
cratuctuke depmu-/lupaka. Pacnpenenenue 31eKTpOHOB MPOBOJUMOCTH B METAJUIE 110 SHEPTHSIM IIPU
abcooTHOM Hyse Ttemreparypbl. OHeprus @depmu. BrusHue temmepaTypsl Ha pacHpeleseHue
9NEKTPOHOB. YpoBeHb depmu. BHyTpeHHsAs SHEPrUs U TEIUIOEMKOCTb IEKTPOHHOIO T'a3a B METaJLIE.
DNeKTPONPOBOAHOCTH METAILIOB. CBEPXMPOBOIUMOCTh. MarHuTHbIE CBOMCTBA CBEPXIIPOBOIHUKA.

DHepreTudecKkue 30HbI B KpUCTauIax. Pacnpenesnenne aIeKTpOHOB 110 SHEPreTUHYECKUM 30HAM.
Banentnas 30Ha ¥ 30Ha MPOBOAMMOCTH. MeTalibl, TUAJICKTPUKU U TOTYNpoBoaHUKH. CoOCTBeHHAs
IIPOBOAMMOCTb  IOJYNPOBOJHUKOB. KBa3uuacTuipl — DSJIEKTPOHBI INPOBOJUMOCTH U JABIPKH.
D¢ dexkTnBHAsS Macca D3JEKTpOHAa B KpucTawie. llpumecHas NPOBOAMMOCTD IOYPOBOIHHKOB.
ONEKTPOHHBIM M ABIPOYHBINA MONYNPOBOAHMKH. KoHTakTHBIE sBieHUA. KOHTaKkT 3J€KTPOHHOTO MU
IBIDOYHOTO  TOJYNPOBOJHUKA  (p-n—TI€pexo]) MW  €ro  BOJbT-aMIIEpHAas  XapaKTEPUCTHKA.
DOTO3JIEKTPUYECKHE ABJICHUS B IIOJIYNIPOBOJHUKAX. JIIOMUHECHEHINS TBEPIBIX TEII.

6.3. ATomHOE sA11pO.

3apsa, pa3Mep U Macca aTOMHOro siapa. MaccoBoe U 3apsaoBoe yuciaa. MOMEHT UMmyJibca
snpa U ero MarHuTHbIA MomeHT. CocrtaB siiapa. Hyknonsl. B3auMonelicTBue HyKJIOHOB U IOHSTHE O
CBOWCTBaX U NMPUPOJIE SAAEPHBIX CHIL. JIe(eKT Macchl U SHEPrusl CBSI3M sIpa.

3aKOHOMEPHOCTH U MpPOUCXOKIeHHE anb(da-, Oera- W raMMa-M3Iy4eHUH AaTOMHBIX SJEp.
SnepHble peakuuMM M 3aKOHBI coxpaHeHus. Peaknus nenenus spep. LlenmHas peakuus neneHus.
Ilonatue o snepHOil sHepretuke. Peakums cuHTe3a aToMHBIX saep. [IpoGiiema ympaBisieMbIX
TEPMOSJIEPHBIX PEAKIIHiA.

6.4.OneMeHTapHbIe YacTUIIB! U (pru3nyeckast KapTHHA MUpA.

BemiectBo u nosie. Mepapxus cTpykTyp Marepun. YacTUIbl U aHTUYACTHUIBI. DJIEMEHTapHbIE
yactunsl. KBapku, JenToHsl U KBaHThL. YeTblpe Tuna (pyHIaMEHTaIbHBIX B3aUMOJCHCTBUIN: CUIIbHBIE,
3JICKTPOMArHUTHBIE, clla0ble W TpPaBHTAIMOHHBIE. ANpPOHBL. fapa atoMoB. ATOMBI. MOJEKYJIBI.
MaxkpOCKOIMYECKUE COCTOSIHUS BEIIECTBA: Ta3bl, >KUAKOCTH, IUIa3ma, TBEpAbIE Tena. [lmaHeTsl.
3BE31b1. BemiecTBO B 9KCTpEeMaNIbHBIX YCIOBUSAX: O€lble KapJIuKH, HEHTPOHHBIE 3BE3/1bl, YEPHBIE JIBIPHI.
lanaxktuku.

5. OneHoYHBIE MaTEPHAJIbI 10 IUCHUIINHE
OneHouyHbIe MaTepUabl O JUCIUILIMHE TMPECTaBICHbI B BUAE (DOHAA OIICHOYHBIX CPEICTB.

6. MaTepuajibHO-TEXHUYECKOE U Y4eOHO-MeTOAuYeCcKoe odecneyeHne TUCUUIIMHBI

6.1 [lepeyeHb y4€6HO-METOAUYECKOr0 06ecreYyeHus Mo AU CHUILIMHE

Ne ABTOp, Ha3BaHHE, MECTO U3JIaHUs, H31aTCIBCTBO, TOJ] H3IaHUS, KOJIHYSCTBO CTPAHMII, PEIKUM
/1 JIOCTYyTIa




®duszuka: MeToqudecKkue yKa3aHus 110 U3y9YCHUIO TUCIUIUTMHBI U 3a]JaHUs IS TIPOBEPOIHON
pabotsl / PI'YHX; Coct.k.T.H., nouent I'.I". PamazanoBa —M., 2023. 34 c.
https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/Met%20Pu3nka%2006
ak%20Wmkenepos2023.pdf

®usuka. M3ydenne cBoOOMHBIX KojeOaHuit npykuHHoro MmastHuka. / PIYHX; Coct. k.T.H.,
nouedt I'.I'. Pamazanosa — M.,2023. 16¢.
https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/J1a6.pa6.3%206ax%2
Quror.pdf

(I)I/ISI/IKa. I/IsyquI/Ie BpamaTem,Horo JOBUXKXCHUA TBCp,I[OFO TCIIa U onpe;[eneHI/Ie MOMCHTA I/IHepI_II/II/I
maxosuka / PI'YHX; Cocr. x.1.H., nouent I.I'. Pama3anoBa — M, 2023. 20 c.
https://portfolio.reunh.ru/pluginfile.php/316410/mod resource/content/3/J1a6.pad.2 %200ax%
20uTor.pdf

Ousuka. Ompenenenue oTHomeHUs TtemioemMkoctd Cp/Cv MeTrogoM aauadaTHYecKoro
pactmupenus. / PTYHX; Cocr. k.1.H., norient ['.I". PamazanoBa — M.,2023. 16c.
https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/J1a6.%20pa0.%208%
20%20%200ax%20uTor.pdf

dusuka. M3mepenne temmeparypst Tepmomnapoit / PTYHX; Coct. k.T.H., mouent I'.I'. PamazanoBa—
M., 2023.14c.
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/JIabopaTopras%20%20padot
a%2014 oGak.pdf

®wusuka. M3yuenue nenu nepemenHoro toka. / PLYHX; Cocr. k.T.H., mouent .. Pamazanoa
— M.,2023.
13c.https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/J1a6.%20pa6.12
%20%20%20%206ak%20urtor.pdf

@usuka. Ompenenenue uHAykTHBHOCTH Karymku. / PI'YHX; Coct. k.T.H., mouent I'.T.
PamazanoBa— M.,2023. 18c.
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/J1a6.pab. 34%20_6a
k%?20utor.pdf

®uzuka. OmnpenencHue KOHICHTPAIMM pPACTBOpa caxapa IO YyIiay BpalleHHs IUIOCKOCTH
nossipusaruu ceeta. / PI'YHX; Cocr. k.1.H., gouient I'.I'. Pamazanosa — M., 2023. 17c.
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/J1a6.pab. 26%206ax
%?20uTor.pdf

O®usuka. OnpeneneHne TOPU3OHTATBHOW COCTABISIONICH BEKTOpa MAarHUTHOW WMHAYKIWU
marautHoro moisd 3emin. / PIT'YHX; Cocr. k.1.H., morent I'.I'. Pamasanosa — M.,2023. 15c.
https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/J1a6.%20pa6.%2033
%20%20%206ak.pdf

10

®dusnka. OnpesenieHre 0CBEIICHHOCTH TTOBEPXHOCTH C TTIOMOIIBIO CEIEHOBOTO (POTOAIEMEHTA.
/PI'YHX; Cocrt. k.T.H., nouient ['.I". Pamazanosa — M., 2023. 15c.
https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/J1a6.%20%20pa6.%20
35%206ax%20wuTtor.pdf

11

®dusuka. ['pagynpoBka MOHOXpOMAToOpa U ONpeAeseHHe JUIMH BOJH crekTpa rasza. /PI'YHX;
Cocr. k.1.H., noueHT I'.I'. PamazanoBa — M.,2023. 18c.
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/J1a6.pa.29%206ax%?2
0%20wuTtor.pdf

12

O®wusuka. Onpenenenue kodpdunrenta Ba3koctu xuakoctu metogom Crokca. /PTYHX; Cocr.
K.T.H., noueHt I'.I". Pamazanosa — M.,2023. 16c.
https://portfolio.reunh.ru/pluginfile.php/316411/mod resource/content/3/JIP6meronCrokca 6a
K.pdf

6.2 IlepeyeHb y4eOHBIX U3aHUI, HEOOXOAUMBIX /1JIs1 OCBOCHMS IV CHUIITIHHBI
[TeuatHble yueOHbIC U3AaHUS B OnOIMOTEYHOM (hoHIE




ABTOp, Ha3BaHUE, MECTO MU3/IAHUS, U3AATEIbCTBO, FOJl U3/IAHUS, KOJIMYECTBO
CTpaHUIL

Kommuectso
9K3EMIUTSIPOB B
oubIroTeKe

®dusuka: 500 ocHoBHBIX 3akoHOB U hopmyin / T.U.Tpodumona. - 3-¢ uzn.,crep. - M.:
Brrcm.mk., 2001. - 63c.

2

®dusuka U CTPOUTENbHBIX W apXUTEKTYPHBIX BY30B : y4e0.MocoOue [uis BY30B /
0.K.Koctko. - Pocros u/]l : dennkc, 2004. - 508c.

2

dusuka: mMporpaMma,MeTO/A.yKa3aHusi W KOHTPOJbHBIC 3aJaHUs s BYy30B /
B.®.JImutpuea,B.A.Ps60oB,B.M.I'manckoit. - 4-e wusm.mepepab.n gom. - M.
Brrcm.mk., 2007. - 126¢.

DJeKTpOHHBIEC yueOHbIe N3JaHUA B DJIEKTPOHHO-O0nbaunoreunsix cucremax (9bC):

ABTOp, Ha3BaHKE, MECTO U3JIaHUSI, TOJT U3TaHMUS,
KOJIMYECTBO CTPAHUII

Ccpuika Ha yueOHoe uznanue B ObC

OcHoBHas

I'padoBckmii, P.M. Kypc ¢msuku: yuebHoe
nmocobue st By3oB / P.M. I'paboBckuii. — 13-¢
u3n., crep. —Cankrt-IlerepOypr: Jlans, 2022. —

https://e.lanbook.com/book/184052

608 c. —ISBN 978-5-8114-9073-8. — Texkcr:
AJIEKTPOHHBIH //J]aHb: AIIEKTPOHHO-
OunbaroTeuyHas cucreMa.

CagenneB, U.B. CO0opHUK BOMPOCOB | 3a7a4 MO
obmeli ¢usuke: ydeOHOe mocoOue nmjis BY30B /
N.B. CasenneB. — 10-¢ m3g., crep. — CaHKT-

https://e.lanbook.com/book/187820

[TetepOypr: Jlans, 2022. — 292 c. -ISBN 978-5-
8114-9199-5. — Teker : ameKkTpoHHbIH / JlaHb :
AJIEKTPOHHO-OMOJIMOTEYHASI CUCTEMA

JlononauTenpHas

AxcenoBa, E.H. O6mas ¢usnka. Mexannka (TJ1aBsl
Kypca): yueOH. oco6. [ DNeKTpoHHbIN pecypc] /

http://e.lanbook.com/book/103056

E.H. AxcenoBa. — 2-e u3za., uctnp. — CaHKT-
[TerepOypr: Jlans, 2018. — 128 c.

AxcenoBa, E.H. Obmas ¢hu3uka. Konebanus u
BOJIHBI(TJIaBEI Kypca): yueOH. mocod.

http://e.lanbook.com/book/103055

[Dnextponnsiit pecypc] / E.H. Akcenosa. — 2-¢
n3n., uctp. — Cankr-IlerepOypr: Jlans, 2018. —72 c.

Axkcenosa, E.H. O6mas ¢pusuka. TepmoauHamuka u
MOJIEKYJIIpHas (hr3uKa(TIaBEl Kypcea): yaeOH. mocoo.

http://e.lanbook.com/book/103058

[DnexkTponHsIil pecypc] / E.H. AkceHoBa. — 2-¢
m3a., ucnp. — Cankr-IlerepOypr: Jlans, 2018. —72 c.

Axkcenora, E.H. O6mas ¢pusuka. DJIeKTpUIECTBO U
MarHeTHusM (TJ1aBbI Kypca): yueOH. mocoo.

[DnexTponHsIi pecypc] / E.H. Akcenora. — 2-¢ http://e.lanbook.com/book/103059

u3a., uctp. — Cankr-IlerepOypr: Jlans, 2018. — 112
c.

AxcenoBa, E.H. Obmas ¢u3uka. Ontuka(riraBsl
Kypca): yue6H. moco6. [ DIeKTpoHHbIN pecypc] /

https://e.lanbook.com/book/103057

E.H. Axcenona. — 2-¢ u3z., ucrp. — CaHKT-
[etepOypr: Jlans, 2018. =76 c.

6.3 Ilepe4yeHbd1eKTPOHHBIX00Pa30BATEIBLHBIXPECYPCOB

n/n

DyeKTPOHHBI o0pa3oBaTebublii | loctyn B DOP (ceth UHTEpHeT, JIOKAJBLHAS CETh,

pecype aBTOPHM30BAHHBII/CBOOOAHBIN JOCTYI

Iukn BUeosieKui 1o QU3MKe




duznueckas KapTUHA MUpa

https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html

2 | [Ipumenenne  mepBoro  Hauwaia | https:/videouroki.net/blog/vidieourok-po-fizikie-

TEPMOJUHAMHMKH K M30IIPOLIECCAM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagnoaktuBHOCTH. MOJienu aToMOB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov

4 | Joctmxkenus: Poccun B mokopenuu | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KOCMOca kosmosa

5 | OcCHOBHBIE dopmyasl | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
1 METOJIMYECKHUE PEKOMEH ALY metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
[0 PELICHUIO  3aJa4  Ha OCHOBHI termodinamiki
TEPMOJIMHAMUKHI

6 | CtpoeHue aTOMHOI'O sinpa. | https://videouroki.net/blog/stroenie-atomnogo-yadra-
SInepHble CUIIBI yadernye-sily.html

7 | CkopocTh Tpu mpsiMosinHeitHOM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBUKeHMH Teyla | ravnouskorennom-dvizhenii-tela

8 | dusnueckue BEJIMYMHBI. | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
Usmepenne ¢usnueckux Benuumd. | fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
TouyHOCTB U NOTPELIHOCTD
M3MEpPEHUI

9 | CBoOoxHbIE U BBIHYKZCHHBIC | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
Kone6aHus kolebaniya

10 | KuneTnka v MHAMKKA MaTePUATTHHON http://botaniks.ru/videourokfizikal.
TOYKH

11 | OcHoBHOE  ypaBHeHWME  JMHAMHKH | http://botaniks.ru/videourokfizikal 1
BpALLATEIILHOTO JBUYKEHUS

12 | T'uapocratika 1 a3pocTaTrKa http://botaniks.ru/videourokfizikal7

13 | CrermasibHasi Teopyst otHocutenbHocTH | http:/botaniks.ru/videourokfizikal4

14 | Vimmysnec 1 SHEprus B PEITUBKCTCKOM | http://botaniks.ru/videourokfizikal6

MCXAaHHMKC

6.4 CospemenHbIe npodeccnoHanbHbIe 0a3bl JAHHBIX, HH(POPMALIMOHHBIE CIPABOYHbIE CHCTEMBbI
1 JIMIICH3HOHHOE NNPOrpaMMHoOe o0ecneyeHne

CoBpeMeHHBIE MPo(ecCHOHATbHBIE 0a3bI JAHHBIX

1. JJoroBop o moakmtodeHnH K HarmoHanbHOW 37€KTPOHHOW OMOIMOTEKE M MPEJOCTaBICHUU
noctyna K oo0bektaM HammonanbHOU 3mekTponHoi 6ubmmotexkn Nel(01/HDB/0502-m1 ot 26.02.2020 5
JIeT ¢ IPOJIOHTAINeH
2. Cornamrenne o OecruiaTHOM TecToBOM jaoctyre kK Polpred.com. O630p CMU 27.04.2016
O6eccpouHo
3. Cornamenue o GecruraTHOM TecToBOM joctyre k Polpred.com. O630p CMU 02.03.2020
O6eccpouHo

4. NudopMaIrimoHHO-CIIPABOYHAS

cucreMa «l'apant» — URL: https://www.garant.ru/

HNudopmannonHo-crpaBoyHas cucreMa Jlunensnonusiii forosop Ne 261709/0I1-2 ot 25.06.2021
5. «Koncynprant [lmocy». — URL: http://www.consultant.ru/ cBOOOJHBIN AOCTYTI

6. DneKTpOHHO-OMbIMOTeYHAs

CHUCTEMa

AgriLibhttp:/ebs.rgunh.ru/  (CBHIETENBCTBO O

rOCyIapCTBEHHOM peructparuu 6a3el JaHHbIX Ne2014620472 ot 21.03.2014).

7. @enepanbHbli  LEHTP

http://fcior.edu.ru/ cBoGOIHBIM TOCTYTT

MH(POPMALMOHHO-00pa30BaTENbHbIX

pecypcoB. —  URL:

8. MexnyHnapoaHass HHGOPMAIMOHHAsS CHCTEMa [0 CEIbCKOXO3SHCTBEHHBIM HayKaM H
texHonorusiM . — URL: https://agris.fao.org/agris-search/index.do cBo6oaHBIH JOCTYTI

9. Uudopmarmonnas cucrema «EanHoe OKHO J0CTyma K 0Opa3oBaTelbHBIM pecypcam». —
URL: http://window.edu.ru/cBoGOIHBIi JOCTYTT




Joctynm K 37eKTpOoHHON HMHGOPMaNMOHHO-00pa30BaTeJbHON cpene, WHGOPMAIMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH « AHTepHeT»

1. Cucrema guctanimoHHoro oOyuenuss Moodlewww.portfolio.rgunh.ru  (cBoG0AHO
pacIpocTpaHsieMoe)

2. [IpaBo wcmonmb3oBanust mporpamm s OBM  MirapolisHCM B cocrase
(YHKIIMOHATBHBIX 0JIOKOB U MOAyJel: BupTyanbHas KoMHaTa.

3. WHHOBanMoHHas cucTeMa TECTHPOBAHUS — MPOrpaMMHOE OOecIiedeHne Ha ruiatdhopme
1C (Horosop Ne K/06/03 ot 13.06.2017). beccpounstii.

4. OOpa3oBaTenbHbIi HHTEpPHET — MOpTaid PoCCUICKOro ToOCyJapCTBEHHOIO arpapHoro

3a04YHOT0 YHUBEpPCUTETa (CBUAETEILCTBO O PETUCTPALMU CPECTBAa MAaccOBbIX MHpopmanuu i Ne
®C77-51402 ot 19.10.2012).

JInueHn3suoHHoe U cBOOOIHO pacnpocTpaHsieMoe NPporpaMMHoe obecrieyeHue

1. OpenOffice — cBOOOHBIN TTaKeT OPUCHBIX MPIIOKECHU (CBOOOIHO pacpOCTPAHIEMOE)

2. linuxmint.com https://linuxmint.com/ (CBOOOAHO pacrpocTpaHsIeMoe)

3. DnekTpoHHO-OMOMMOTEeUHast  cuctemMa  AgriLibhttp:/ebs.rgunh.ru/  (CBUACTETBCTBO O
roCyJlapCTBEHHOM peructpauuu 0a3zpl jnaHHbBIX Ne2014620472 ot 21.03.2014) coOCTBEHHOCTH
YHHUBEpPCUTETA.

4. Opunmansuas crpanunia ®I'BOY BO «Poccuiickuii rocyaapCTBEHHBIH YHUBEPCUTET
HapoaHoro xo3sicTBa uMeHu B.W. Bepuaackoro» https://vk.com/rgunh (cBOG0OIHO pacTpocTpaHsIeMOe)

5. AnTHBHpYcHOEe mporpammHoe obecneuenne Dr. WEB  DesktopSecuritySuite
(CyOmunensuonnsiii gorosop Ne 13740 Ha nepenady HEUCKIIIOUUTENBHBIX MpPaB Ha IPOrpaMMBbl AJis
3BM ot 01.07.2021).

6.5 IlepeyeHb y4eOHBIX AyIMTOPHIi, 000PYAOBAHUS U TEXHUYECKUX CPEACTB 00y4eHHU s

YueOHast ayquTopus A MPOBEACHUS JIEKIUOHHBIX 3aHsaTuii | 143900, MockoBckas o0yacTp, T. bamammxa, yii.
(morounas). CneumanusupoBaHHasi MeOenb, Jocka MenoBas, | FOmmyca ®@yunka 1.1, kab. 203

NepPCOHAJIbHBIA KOMIBIOTEP B COOpPKE C BHIXOAOM B MHTEPHET, | [lnomans nomenienus 75,7 kB. M.

MIPOEKTOP, SKpPaH HACTEHHBIN. Ne o TexHuyeckoit nHBeHTapu3anuu 213, stax 2

YueOHass ayauTOpusl ISl 3aHATHH JIGKIMOHHOTO TuIma, | 143900, MockoBckas o0yiacTb, . banammxa, yii.
CEMUHApPCKOTO0 THMa (CeMHMHaphl, IpakTuueckue 3auATus, | FOmumyca @yuuka 1.1, kabd. 208

MPAKTHKYMBI, J1abopaTopHbIe pPalbOThHl, KOJJIOKBHYyMBI), i | [Tmomans momemenus 73,8 KB. M.

MPOBEACHUS TPYNIOBBIX KOHCYIbTAMH WM WHAWBHUAYAIBHOMU | Ne 10 TEXHHYECKOH WHBEHTapH3auuu 224, sTax 2
paboThl 00YUYABIIMXCS C TIEAarOrMYECKIMHAPAOOTHUKAMH, IS

TIPOBEJCHUS TEKYLIETO0 KOHTPOJNS M TPOMEKYTOYHOH
aTTeCTalUH.

CneunanusupoBaHHas MeOellb, Jocka MenoBas. JlaboparopHble
ycraHoBKH:  «M3yueHne  1menum = MEpeMEHHOIO  TOKay;

«OrmpeneneHne TOPU3OHTAIBHOM  COCTaBISIOIIEH  BEKTOpa
WHIYKUUM ~ MarHuTHoro mois 3emun»;  «OnpexneneHue
OTHOIIICHUSA TEIUIOEMKOCTEN Cp/Cv BO3yXa
METO/1.a11a0aTHIECKOT0 PacIIUpEeHIs»; «3yqyenue
BpAIATEIFHOTO JBIDKEHHS TBEPIOrO Tella M OHpelelicHHe
MOMEHTa HWHEpLUHHM MaxoBHKa»; «l3yueHHe CBOOOIHBIX
KoJieOaHui MIPY>KUHHOTO MasITHHKa»; «3mepeHne
TeMITepaTypbl TepMonapoi»; «OnpeneneHne WHIYKTHBHOCTH
KaTywkny; «OmnpeaeneHre KOHIEHTpPALUUH caxapa MO YIiy
BpallleHHs  IUIOCKOCTH  moispuzamum»;  «OmnpezneneHue
OCBELIEHHOCTH IIOBEPXHOCTH C IIOMOIIBIO  CEJIEHOBOTO
(boTodIEMEHTAY; «['pagynpoBka MOHOXPOMAaTopa u
OlpeieNieHUe JUTMH BOJIH CIIEKTpPa ra3a»

[Homemenne mis camocrosiTenbHON paboThl. I[lepconansrbie | 143907, MockoBckas obiacTp, T. bamammxa, yi.
KOMITBIOTEPHI B COOPKE C BBIXOJIOM B HHTEPHET. mocce DHTY3HAcTOB, A. 50, YNTaIbHBIHN 327
IInomans nomemenust 497,4 k8. M.

No o TexHuueckoit nHBeHTapu3auuu 177, stax 1

TTomenienue IS CaMOCTOSITEJIbHOM pabotsrl. | 143900, MockoBckast o0nacTp, T. bamammxa, yi.
CrienmmanmsupoBaHHas MeOenb, epCOHATbHBIE KOMIBIOTEPH! B | FOmmyca @yunka 1.1, kab. 320
cOOpKE C BBIXOJIOM B HHTCPHET. ITnomane nomemenus 49,7 KB. M.




Ne o TexHnueckoit uuBentapuzauuu 313, stax 3

YueOHast ayauTopust Il YIeOHBIX 3aHATHH OOyYaIOMIHUXCS W3
yrcna wHBauaoB u Jjun ¢ OB3. CrnenmanusupoBanHas MeOeb.
ABTOMAaTHU3UPOBAaHHOE pabodee MECTO Uil HWHBAIUIOB-
KOJISICOYHUKOB C KOPPEKLIMOHHOM TEXHUKOM U MHAYKIMOHHOM
cucremoir I1aCuc 290; ABToMaTH3UPOBAHHOE padouee MECTO
Ui cnaboBWSAIIMX W HE3PSYMX  MoJb30oBareneil  co
CTaIlOHAPHBIM BuzeoyBenmauTeneMOnCuc 29 ON;
ABTOMAaTH3UpOBaHHOE paboduee MECTO IUIA CIA0OBUASIINX H
He3psIInX MTOJTE30BaTeIIeH c MTOPTATUBHBIM
BuneoyBenuuurenemMIAnCuc 207 CF; ABTOMaTU3UPOBAHHOE
pabodee MecTo [UTS CTa0OBHIAIINX W HE3PSIIUX MOTh30BaTENCH
¢ wuntaromedl Mmammuod OnCuc 207 CN;AnmaparHsiid
KOMIUIEKC ¢ (YHKIMEH BHICOYBEIUYCHUS W UTCHUS JUIS
CJTa0OBUIAIINX U HE3psuuX mojis3oBaresen InCuc 207 OS.

143907, MockoBckass obnacts, r. bamammxa, yi.
mocce DHTY3HacToB, A. 50, kab. 105

TInomane nomemnienus 52,8 KB. M.

Ne o TexHnyeckoi nHBeHTapu3auu 116, atax 1




®EJEPAJILHOE TOCYJJAPCTBEHHOE BIOJ[P)KETHOE OBPASOBATEJIbHOE VUPEXJIEHUE
BBICIHIEI'O OBPASOBAHUS
MMHUCTEPCTBA CEJIbCKOI'O XO35IMICTBA POCCUICKOU ®EJIEPAIINN
«POCCUMCKHNU T'OCYJAPCTBEHHBIN YHUBEPCUTET HAPOJTHOI'O XO3SIICTBA
HUMEHH B.1. BEPHAJICKOI'O»
(YHuBepcurer BepHaackoro)

@oHJ OLIEHOYHBIX CPEACTB /AJIs MPOBeIeHNs TEKYIero KOHTPOJISA ¥ POMeKYTOYHOI
arrecTauMu 00y4aroMXcs Mo JMCUUILINHE

duszuka

Hanpasnenue noaroroBku: 23.03.03 DkcrutyaTtanuysi TpaHCIIOPTHO-TEXHOJIOTHYECKUX
MAaIIuH U KOMIUIEKCOB

HanpasnenHocts (poduiib) nporpaMmmbl: JKCIUTyaTalus U CEPBUC aBTOMOOUIIEH
KBanudukanus: 6akanaBp

dopma o0ydeHusI: 3a04Has

banammixa 2024 r.



1. Onucanue nokasareJieil H KpUTEPHEB OLCHUBAHUSA IVIAHUPYEMBIX Pe3y/abTATOB 00y4eHHs 110 Y4eOHOH AUCHHILINHE

Komnerenuus HaumeHoBaHue
YpoBeHb 0CBOCHHS I[lnannpyemMble pe3ybTaThl 00y4eHUsI
OLICHOYHOI'0 CPeACTBA
OIIK-1. Cmocoben pemaTh 3Haer: Oruer 1o 71ab. pabore
TUIIOBBIE 3a7a9u OCHOBHEIE 3aKOHBI MaTteMaTnuyeckux, | CobeceqoBanue
IpodeCCHOHATEHOM €CTECTBEHHOHAYYHBIX M obmenpodeccnonanbubix | Tecr
NeSTeNbHOCTH Ha OCHOBE JUCLIUIIINH, HeO6§0)j[I/IMI>IX st perneHust 3amad B | KoHTposbHas padota
OCHOBHBIX 3AKOHOB npodecCHOHANBHON e TeTbHOCTH Pedepar
Ymeer:
MaTEMAaTUYECKUX 5 N
IMoporoBslii MIPUMEHSTh €CTeCTBEHHOHAYYHbIE u
CCTCCTBCHHBIX HayK C | (ynoBieTBOpHTENBHO) | OGLICHHKEHEPHBIC 3HAHU, METO/IBI
HPUMCHEHHEM MaTeMaTHYeCKOr0 aHalli3a W MOJENUPOBaHUS B
MH(POPMALMOHHO- po(heCCHOHATBHON EATEIBHOCTH
KOMMYHHKAaITUOHHBIX Baaneer: HaBBIKAMH TIPUMEHCHUS
TEXHOJIOTHA. €CTECTBCHHOHAYYHBIX U OOIICHH)KEHEPHBIX 3HAHWM,
METO/IOB MaTeMaTH4eCKOro aHanmm3a u
MOJICITUPOBAHUS B MPO(GECCUOHATBHON AESTENLHOCTH
3Haer TBepao: Ortyer mo 1a6. pabote
OCHOBHBIE 3aKOHBI matemarnueckux, | Cobecenopanne
€CTECTBEHHOHAYYHBIX M  OOIIENpO(pecCHOHANbHBIX | T€CT
JMCLMILIMH, HEOOXOMMMBIX Ui pelneHus 3agad B | KOHTpombHas pabora
Mpo(heCcCHOHANBHON NEeATEIBHOCTH Pedepar
YMeeT yBepeHHO:
IIpoaBuHYTHI IIPUMEHATH €CTECTBEHHOHAYYHbBIE 51
(xopomro) oOIIenHKeHepHBIC 3HaHUS, METO/TBI
MaTEeMaTHYeCKOTO0 aHajlu3a W MOJIEIHUPOBAaHUS B
npodecCHOHaTBHON EATeIFHOCTH
Bnageer yBepeHHO: HaBBIKAMH  IPUMCHCHHS
€CTECTBEHHOHAYYHBIX W OOIICHMHXEHEPHBIX 3HAHUM,
METO/IOB MaTeMaTHYEeCKOTO aHanmm3a u
MOJIEIUPOBAHUS B MPOGECCHOHANBHON AESTEILHOCTH
Hmeer copmupoBaBuieecs cucremarndeckne | Oryer mo 1ab. padote
3HAHUSA: CobecenoBanne
o OCHOBHBIC 3aKOHbI MAaTEMATUYCCKUX Tect
Broicokmii ’
(oTsmano) €CTECTBEHHOHAYYHBIX M obmenpodeccunonanbubix | KoHTponbHas pabora

JUCIAIUTAH, HEOOXOAWMBIX JUIsl pelieHHs 3amad B
podeCcCHOHATBEHON IEATeILHOCTH

HNmeer chopmMupoBaBuieecss CHCTEMaTHYECKOe

Pedepar
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yMeHHe:

IIPUMEHSATD €CTECTBEHHOHAYYHbIE u
0OIIenHKEHEPHBIC 3HAHUS, METOBI
MaTEMaTUYECKOI0 aHaIM3a U MOJIEIUPOBAHUA B
PO eCCHOHATBHON JIEATETLHOCTH

IMoka3zan cdopmMupoBaBuieecsi cCUCTeMaTHYECKOe

BJIAJICHHE: HaBBIKaMH MMPUMCHCHUA
CCTCCTBCHHOHAYYHbIX H O6H.[€I/IH)K€HepHLIX 3HaHI/If/’I,
MCTOIOB MaTeMaTU4ICCKOTI O aHaJIn3a "

MOACIIMPOBAHUSA B HpO(beCCHOHa.HBHOfI JACATCIIBHOCTHU

OIIK-3. Cmnocoben B cdepe
cBOCH npoecCHOHATEHON
NeSITeIbHOCTH MIPOBOANTH
U3MEpEeHHS W HAOIOJICHHS,
oOpabaTeiBaTh W TIPEJICTABIIATH
AKCIIEPUMCHTAJBLHBIC JTaHHBIC U
PE3yNbTaThl UCTILITAHUM.

3naer:

- METOJBI TIPOBEICHUS M3MEPEHUN W HAOIMIOACHUH B
chepe npodeccrnoHaNbHON AEATEIBHOCTH;

- cmocoObl  00pa0OTKM W TpeACTaBICHUS
OKCMEPUMEHTANILHBIX  JIaHHBIX W Pe3yJbTaToOB
HCTIBITAHUM.

Ymeert:

- TIPOBOAWTH W3MEPEHUs M HaOmoJeHus B cdepe

Oruer 1o 1ab. pabdoTte
CobecenoBanue

IToporosbiii N

mpohecCHOHANBHOM e TeNNbHOCTH;
(Y10BJIE€TBOPHUTEIHHO)
- 00pabaTsIBaTh u MIPEJICTaBIATh
OKCIIEPUMEHTAJbHbIE  JaHHbIE W pe3yJbTaThl
WCIIBITaHU I
Biageer: HaBbIKaMH TNPOBEACHUS W3MEpEHHH U
HaOJIIOICHUH, 00paboTKH U TpeACTaBICHUA
SKCMEPUMEHTAILHBIX  JTaHHBIX W Pe3yJbTaToB
HCTTBITAaHII B chepe podecCHoOHaTBEHOM
JIeSITEIIBHOCTH
3HaeT TBepaoO: Oruer no nab. pabote
- METOABI TPOBENEHUs M3Mepenuii n Habmonenuii B | Cobecenoanue
cthepe npodheccrnoHaNBHON AEATEIBHOCTH;
- cmocoObl  00paloOTKM W TPEACTaBJICHHSA
. OKCIIEPUMEHTAIIBHBIX  NaHHBIX W Pe3yJbTaTOB

[IpoaBuHyTHI .
UCTIBITAaHUH

(xopo1o)

YMeeT yBepeHHO:

- TIPOBOJMTH M3MEpeHUs M HaOmoneHus B cdepe
npodeccnoHaTbHON IEATEITBHOCTH;

- 00pabaThIBaTh u MIPEICTABIATh
IKCIICPUMEHTAIbHBIC  JaHHbIe M pe3yJbTaThl
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WCIIBITAaHU I

Bianeer  yBepeHHO:  HaBbIKAMHU  IPOBEACHUSA
u3MepeHnii WU HaOmromeHWi, 00pabOTKM U
MPENICTABICHUSI OKCIIEPUMEHTABHBIX JaHHBIX H
pe3yIbTaToB WCTIBITAHHUH B chepe
npodecCHOHATBHON IEITEILHOCTH

Bricokmuii
(oTJIM4HO)

HNmeer cdopmupoBaBuieecss cucTeMaTHyecKue
3HAHMS:

- METO/bI MPOBEJACHHUS M3MEPECHUN U HAOJIOJCHUN B
cthepe mpodhecCHOHANBHOM I TEILHOCTH;

- cmocoObl  00paboOTKM W TIpeACTaBICHHS
OKCTIEPUMEHTAIBHBIX ~ JaHHBIX W Pe3yJbTaToB
HCTIBITAHU I

Hmeer chopmupoBaBulIieecs CHCTEeMaTH4YeCKOe
yMeHmue:

- IPOBOJNTH U3MEPECHHS U HaOmoneHus B chepe
npodeccroHaNbHOMN 1eATeNbHOCTH;

- o0pabaTbIBaTh u MIPEICTABIATH
JKCIIEPUMEHTAJIBHBIE JaHHBIE U PE3yJIbTaThbl
HCTIBITAHUI

Iloka3an copmupoBaBIieecss CHCTEMaTHYeCKOe
BJIaJleHUe: HABBIKAMH NPOBEACHHS W3MEPEHHH WU

HaOnromeHuid,  oOpabOTKM W TPENCTaBICHUS
OKCICPUMEHTANIbHBIX ~ JAHHBIX W PE3yJbTaToOB
HCITBITAaHII B chepe npodecCHOHaTBEHOM
JIeSITEIIbHOCTH

Otuer 1o 1ab. pabdoTte
CoOecenoBanue

2. Onucanue MIKAaJ ONEeHNBAHHSA

2.1. lllkaJyia OHeHUBAHNUS HA JTale TEKylero KOHTPOJIst

dopma TeKyIero
KOHTPOJIA

OTcyTcTBHE YCBOCHUS
%
(HMKE IOPOrOBOrO)

[Toporossrit
(YIOBIIETBOPHUTEIIHHO)

[TponBuHyTHI (XOpOIIIO)

Bricokwuii (OTJIMYHO)

Ortyet mo nab. pabote

HEC BBIIIOJIHCHA HUJIN BCC
3agaHus pCUICHBI
HCIIPABUJIBHO

Lens 1 3agaun nabopaTtopHoit

pa6 OTbI JOCTUTHYTBI HaCTUYHO.

Ilens u 3aa4u BBIMOJTHEHUSI
nabopatopHoOi paboTHI
JOCTUTHYTHI.

Ilens BeIOTHEHUS
JOCTUTHYTA, 3314l PEIICHEI.

BrmmonHenue TectoB (He
MeHee 15 BompocoB Ha

Menee 51%

51-79%

80-90%

91% u Ooiee
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BapHaHT)

CobecenoBanue

HC BBIIIOJTHCHA

Lens 1 3aga9n BOIIpoca JOCTUTHYTHI
YaCTUYHO.

I_ICJ'IB " 3aJa4M1 BBITIOJTHCHUA
BoOIMpoca NOCTUTHYTHI.

Ilens HanmcaHus oTBETa HA
BOIIPOC JJOCTUTHYTA, 3a/1a4l
pEIIeHBL.

BrinosnHeHne KOHTPOJIbHOU
paboThI

HE BBIMTOJIHEHA WIH BCE
3a/IaHUsI PEIICHBI
HEMPAaBHIILHO

Pemeno 6omnee 50% 3amanus, HO
menee 70%

Pemreno 6onee 70% 3ananus,
HO €CTh OIIINOKH

BCE 3a/IaHMSI PEIICHBI 0e3
9110510

Pedepar

HC BBIIIOJIHCHA

Lenp u 3apaun pedepara
JOCTUTHYTHI YaCTUYHO.
AKTyalbHOCTH TEMBI pedepara
ompeneneHa HeyOenurenapHo. B
pedepare BBIIBIECHBI 3HAUNUTEIIbHbIC
OTKJIOHEHHS OT TPeOOBaHUU
METOANYECKUX YKa3aHHH.

Lenp 1 337291 BBITIOIHEHUS
pedepaTa TOCTUTHYTHI.
AKTyanbHOCTh TEMBI
pedepara moaTBEpIKACHA.
Pedepar BeImomHeH ¢
HE3HAYUTCIBbHBIMU
OTKJIOHEHHSMH OT
TpeOOBaHMIA METOTUIECKUX
yYKa3aHui.

Lenp Hanucanus pedepara
JIOCTUTHYTA, 3a]]a91 PEIICHEI.
AKTyaJIbHOCTb TEMBI
HCCIIEIOBaHUS KOPPEKTHO
moytHO obocHOoBaHa. Pedepar
BBITOJIHEH COTJIACHO
TpeOOBAHMSIM.

2.2 lllkay1a OeHNBAHUSI HA JTale NPOMEKYTOUYHOM aTTeCTANMH (324eT M IK3aMeH)

dopma
MPOMEKYTOUHOMN
aTTeCTaluu

OTCyTCTBUE YCBOCHUS
(HIDKE TIOPOTOBOTO)

IToporoBslii (yAOBIETBOPUTEIHHO)

IIpoaBuHYTHIH (XOPOILO)

Bricokwii (0TiMyHO)

BrInosiHEHHE UTOTOBBIX
TecTOB (He MeHee 15
BOITPOCOB Ha BapHAHT)

Memnee 51%

51-79%

80-90%

91% u Ooitee
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3. TunoBbie KOHTPOJIbHBIC 32/IaHUS WM HHbIE MATEPHAJIbI, HCOOXOAUMBbIE 1JIsl OLCHKH 3HAHUH,
YMeHH i, HABBIKOB M (HJIN) ONBITA 1eATEIbHOCTH, XaPaKTePHU3YIOIINX 3Tanbl (JopMUpPOBaHUS
KOMIIETEHIIHI B Iporecce 0CBOCHUsI 00Pa30BaTeJbHOM MPOrPaMMbl

®OH/I OHEHOYHbLIX CPEJACTB JJIAA TEKYIIEI'O KOHTPOJIA

KOMILJIEKT 3AJTAHUHM JJISI KOHTPOJIbHOM PABOTHI no aucuuninne

CTyneHTy mnpeanararoTcsi BapHaHThl KOHTPOJBHBIX padOT, BKIIIOYAOLIME LIECTh 3aJaHUMH.
Homep BapmaHTa KOHTPOJBHOH pabOTHI ONpenersercs NpenojaBaTeieM. 1eMaThka KOHTPOJIbHBIX
paboT chopMupoBaHa MO MPUHLUIY COYETAHUS pa3lesioB JUCUMIUIMHBL. HamucaHuio KOHTPOJIbHOM
paboThl OJKHO MPEAIIECTBOBATh M3YUYECHHE JIGKIIMOHHOTO MaTepuaa, BBIIIOJHEHHE J1a0opaTOpHOM
paboThI U B IIpOIECCE CaMOCTOATENBHOM paboThl. J{j1s1 yCHEIHOro BHIIOIHEHUS! KOHTPOJIBHON PaboThI
HEOO0XO0/IMMO O3HAKOMHTBCS C JINTEPAaTYpOH, CIIUCOK KOTOPOM JaH B paszene 6 paboueil mporpaMMsl
«ITepeyeHb OCHOBHOW M JAOTOJHUTEIIBHOM JIUTEPATYPhI».

BAPUAHT

3agaua 1.Teno GporeHo Moj yriioM K TOPU30HTY TaK, YTO €ro Painyc BEKTOP U3MEHSETCS 10 3aKOHY:
F =3t +(3t—2t%)] . Onpenenuts AaTbHOCTD MONETA Tea.

3agaua 2. ['a3 B 3akpeiToM cocyae Harpenu oT t1 = 10 °C o t2 = 50 °C. Bo ckoibKko pa3 Bo3pocio
aBJIeHUe ra3a’?

3agaua 3. Onpenenutsh eMkocTh C KOHJEHCATOPa, COCTOSIIETO U3 BYX IapukoB auamerpom d = 0,01
M, IIEHTPBI KOTOPBIX HAXOAATCS B BO3Ayxe Ha paccrostHuu | = 0,20 M apyr OT pyra, NIpUHSB, 4TO
3apsibl Ha UX MMOBEPXHOCTAX pacHpeIeIeHbl pABHOMEPHO.

3anaua 4. /[Ba ITMHHBIX OPSIMbBIX HapalIeIbHBIX TPOBOJIHHUKA C OJMHAKOBO HAIIPaBJICHHBIMU TOKaMHU /1 =
2 Au b =4 A pacnonoxensl Ha pacctosHud d = 10 cm apyr ot apyra. Onpenenuts MarHUTHYIO
WHAYKIUIO B B TOUKE, JeXKalIeH B CEpeIMHE OTPe3Ka MPSIMOM, COSAUHAIONIETO MPOBOIHUKH.

3agauya S5.Ha audpakimoHHyio perierky, coxepxkairyro N= 250 MmTpuXoB HAa MHWUTUMETpP, MaJacT
HOpMaJIBHO O€JbIii CBET, a 3aTeM MPOCUUPYETCS TMOMEIICHHOW BOJIM3M PEIICTKH JIMH30M Ha SKpaH.

Paccrosinue ot namH3bI 10 3kpaHa L= 1,2 m.I'paHulibl BUOAUMOTO CHEKTpa: /11<p: 0,780 MxM u ﬂ(b:

0,400 mxM. OnipenennuTh MUPUHY CIIEKTpa IEPBOT0 MOPSAKA Ha SKPaAHE.
3amaya 6.CKOJIBKO SHEPTHH OCBOOOMUTCS MPU COSAMHEHUH OJIHOTO MPOTOHA U JBYX HEUTPOHOB B
aTOMHOE s11p0?

TEMbI PEQ®EPATOB
. ApTepHaTUBHAs YHEPrEeTHKA.
. AtomHas ¢usuka. M3otonsl. [IpumMeHenne painoakTUBHBIX H30TOIOB.
. beCKOHTaKTHBIE METOIBI KOHTPOJIS TEMIIEPATYPHI.
. Bennuaiimme oTkpbITHS (HUBHKH.
. DIeKTpUYECKHe pa3psibl Ha CIIy)K0e yelloBeKa.
. Tonorpadus u ee mpuMeHeHHE.
. becripoBoHas nepenada 3JI€KTpUIECTBA
. Audpakmus B HaIleH KU3HHA.
. Kuakue KpucTasibl.
10. 3nauenue oTkpbITHi ["anumnes.
11. Ucnonib30BaHME IEKTPOIHEPTUHU B TPAHCIIOPTE.
12. Knaccudukanus 1 XapaKTEpUCTHKH 3JI€MEHTapHBIX YaCTHUII.
13. Bo3MOKHOCTH COBPEMEHHBIX J1a3€POB.
14. Jleonapao na Bunun — y4eHslif u n300peraTens.
15. MuxkpoBoiaHOBO€E u3inyuenue. [lonb3a u Bpen.
16. Hukona Tecna: ®u3Hb 1 HEOOBIYaWHBIE OTKPBITHSI.
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17. Hunbc bop — onuH U3 co3naresneil COBpeMeHHON (U3HKH.
18. OnTrueckue sSBICHYS B IPUPOJE.

19. OTKpbITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHON CBEPXIPOBOIUMOCTH.
20. [lepeMeHHBIH 3JEKTPUUECKUNA TOK U €0 IPUMEHEHHE.

21. [lomynpoOBOTHUKOBBIEC TATIYMKUA TEMIIEPATYPHI.

22. [IpuMeHeHe KUIKUX KPUCTAJUIOB B IIPOMBIIIIEHHOCTH.
23. TIse302mexTpudeckuii 3 (HEeKT ero MpuMeHECHHE.

24. CeHCOpHBIE 3KpaHbl U (PU3NUECKUE NTPOLIECCHI

25. CoBpeMeHHasl CIyTHUKOBAs CBA3b.

26. CoBpeMeHHas (pu3nuecKas KapTUHA MUPA.

27. CoBpeMEHHBbIE CPEACTBA CBSI3H.

28. ®OTOAIEMEHTHI.

4. ®OHJ OHEHOYHBIX CPEJCTB JIJIsI IPOMEXYTOYHOM ATTECTAIIUA

KOMIUIEKT TECTOB asst npomMesKyTOYHOM aTTecTaluM (3K3aMeH)
0 JUCIUILINHE
IIpumepHbIe 32 1aHUS HTOTOBOTO TeCTA

1. Kakas u3 GpopMyi onpeessieT MTHOBEHHYIO CKOPOCTh?
Ar . .. Ar dr . s ds
A. <1)> = E; B.v=Ilim—=—;B.v=—;I. v= m ; . Cpenu npeaioKeHHbIX BApHAHTOB HET BEPHOTO.

b

A0 AL dt Tt

2. BBICTPOTY U3MECHEHHUSI CKOPOCTH 10 HAIIPABJICHHUIO XapPaKTEPU3YET:
A. TaHreHUManbHOe yckopenue; b. HopmansHOe yckopeHue; B. momHoe yckopenue; I'. nepememenue tena; /.
CpeaM NPEeASIOKECHHBIX BADHAHTOB HET BEPHOTO.

3. Jluck Bpamaercs BOKPYT cBOeil ocH. 3aBHCHMOCTH yIyla TI0BOPOTA JMCKA OT BpeMeHH: ¢(t) = 3t + 5t
yIJI0Basi CKOPOCTh IUCKA Yepe3 3¢ OT MOMEHTA Havana JBHXKCHHUS paBHA:
A. 3 pag/c; b. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; l. cpenu peayio>KCHABIX BAPUAHTOB HET BEPHOTO.

4. Kakas w3 mpeaoKeHHBIX (OPMYJI COOTBETCTBYeT Oosice oOmiell (OpMyIHPOBKE BTOPOTO 3aKOHA

Herorona?
dp v? = -
m ; B.F=m—; I'.F =ma ; I. Cpenu npenioKeHHBIX BAPHAHTOB HET BEPHOTO.
T
5. TIpoBeaute cooTBETCTBUS B (HOPMYNax CBS3HM MEXK/Y BETHYMHAMHE, OMUCHIBAIONIMMH MOCTYATENEHOE U
BpalaTeabHOE IBIDKCHUE TT0 OKPYKHOCTH panuyca R:

A.AS1.wR
B.a,2.6R
B.a,3.ApR
Ir.a4.0’R

ILvs.RVe + o'

6. VuepunoHHbIE CBOMCTBA TEJ B OCTYIATEIbHOM JBH)KEHUH XapaKTEPU3yeT
A. Bec; b. cuna tpenus; B. macca; I'. MomenT unepiuu; . ummysc.

A.F=uN;B.F=

7. K muccunaTHBHBIM CHIaM OTHOCSTCS:
A. cuna tsxkectd; b. cuna tpenus; B. cuna ynpyroctu; I'. cuia BCEeMUPHOTO TSITOTEHMUS;
M. cuna conpoTUBIEHUS BO3TyXa.

8. Kunernueckas sneprus onpeessiercs no Gpopmysie:
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2 2
A.E:k’; :B.E=mgh; B.E=FS;T. E:%;I[. E = Nt.

9. MOMEHT HHEPLIMU MATEPUAIILHOM TOUKH OIPEIEIAETCS M0 HOpMYyJIe:

2
A.I:mrz; B.I:IC+md2; B.I:M; 1“,1:%
€

.. Tt T
10. MarepuanbHas TOUKa KOJIEOIETCsT COTIIACHO ypaBHEHHIO X = 5 sin( — + ?) CM.

[lepuon xonebanmii paBen: A.6¢; b.4c; B.3c; T.12c¢

11. MakcuManbHO€E CMEIeHNnE TOUYKH OT MOJIOKEHUST PABHOBECHS B KOJIEOATEILHOM MPOIEcce — 310 ...
A. avmmutyna;  b.dacrorta; B. mepuwoxm; [I. dasa.

12. TBepmoe Teno, coBepUIAKOIEE IO AEHCTBUEM CHIIBI TSHKECTH KOJIEOAHHS BOKDPYI HEMOIBHKHOU
TOPU30HTAIBHON OCH, TPOXOJIAIIEH Yepe3 TOUKY, HE COBMAIAMIIYIO ¢ IEHTPOM Macc Telia — 3TO0. ..
A. MaTeMaTHdecKuil MasTHUK; b. usndeckuii MasTHUK; B. mpy XUHHBIN MasTHUK;
I'. kone6aTenbHBIN KOHTYD.

13. Tapmonunueckoe konebanue 3amaHo ypaBHeHHeM X = Asin(wt+ ). Kakas ¢opmyna ompenemnsiet
KMHETHYECKYIO SHEPTHIO 3aJJaHHOTO KonebaHus £y =...?

2,2 2,2
. mw*” A mw*- A
A.(ma)ZA2 s1n2(a)t+a))/2;B. 5 ; B. 5 cosz(a)t+a); I'. Acos(wt + @)
14. PeanbHbIif a3 MOKHO CYMTATh HICATBHBIM IIPH. . .
A. HU3KOM naBiieHuH; b. BEICOKO# TeMiiepaType; B. Magom o6beme; I'. OOJBITION MOJIEKYIIPHON Macce;

J1. HU3KOM BIAKHOCTH.

15. B cootBercTBHY ¢ OCHOBHBIM ypaBHeHneM MKT mpoussenenue nasienns (p) u oobema (V) paBHo:

A. 3/2 kT; B.%(E,JN; B.xT/Na; I'.RT/M; J.VRT.
16. YcranoBuTe COOTBETCTBHE:
Buo eazoe020 npoyecca: Yenosue npomexanus npoyecca (0151 0anHoll maccwl 2asa):
1) wusoTepMuuecKuil mpouecc A.p=const
2) H30XOpUYECKUH MpoLece B.0=0
3) wuzobapuueckuii mporecc B.V=const
4) anuabaTHBIN TpoIIeCC I'.T=const

17. Cuna BHyTpEeHHEro TpeHUst MEXIy ciosmu xuakoctu F=2 H. Ilpu yBenudueHun B 2 pasza rpagreHTa
CKOPOCTHU U YMEHBILICHUU B 2 pa3a IJIOMIAU CIOEB CHUJIa BHYTPEHHETO TPEHUS CTAHET PaBHOM:
A. 1H; b. 2H; B. 4H; r. 8H.

18. BennunHa, KOJHWYECTBEHHO XapaKTEPU3YIOIMIAs CIOCOOHOCTh HAadIEeKTPU30BAHHBIX TN OKa3bIBATh
ANIEKTPUYECKOE BO3JEHCTBHE Ha JApyrue Telna M TMOJBEpPraThCs CaMHUM JTOMY BO3JCHCTBUIO,

Ha3bIBaeTCH. ..
19. Tonb3ysich  TPHHIMIIOM  CYNEPIIO3UIUN  TIOJICH, Al
OTIpEIICITNTE HANpaBlIieHHE BEKTOpa HAIPSHKCHHOCTH @ @
pesyapTupytomero mois B Touke C, eciu mome
CO3/IaHO PaBHBIMU TI0 MOJIYJTO 3apsIaMHU. e
4 - ! > )
A.2. b.4. B.1. TI.3. J/.5.
20. HanpspkeHHOCTh  Yepe3 MOTEHIMal MOKET OBITh V3

BBIpaKEHA CIIEAYIOMNM oOpa3om: £ =
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A. q,(@, —9,); B.(@, —9,); B.pg,; T.(-grade); . Cpeau npeioskeHHBIX BApHAHTOB HET BEPHOTO.

21. I[J'IH OIpeACJICHNUA HAIPSXKCHHOCTH JJICKTPOCTATUYCCKOIO IMOJII paBHOMCPHO 3apﬂ)KeHHOI>i OECKOHEUHOMH

IUIOCKOCTH B BaKyyMe UCIIOJIb3yeTcs clenyromas Gopmyna:

L 4. gp-—1 4, prp- 1 7 g g-

H H -

9 . - I . .
dre, r’ 4ree, R’ ey 7 2¢,

A.E=0/¢gy; B.E=

22. DIIeKTpUIEeCKUM TOKOM Ha3bIBAETCA. ..
A. XaOTMYHOE JBW)XEHHWE 4YacTHll, b. HampaBjeHHOE ABW)KEHHE MOJIEKYJ; B. ymopsjoyeHHOE IABHKEHHE

3apSKCHHBIX YaCTUIL; F) moboe MNPOU3BOJIBHOC ABUKCHUC DJICKTPOHOB; Il) cpean MpeaAJIOKCHHBIX BAPUAHTOB
OTBETOB HET BEPHOTO.

23. Pabora Toka onpeensercs kak dA = ...

P
A.Udg; B.IUR;B. Tdt; I'.’R; JI. cpeiy IpeioKeHHBIX BAPHAHTOB OTBETOB HET BEPHOTO.

24.

3anmummre 1 npaBwmto Kupxroda ms y3ma A u 2 mpaBwiio 11 KoaTypa ABC/L.

|&,r
A |=

PR
\ I I, R
g< T e
/Ie Is \4 I3 R
—

25. Tpu OQMHAKOBBIX COMPOTUBICHHUS COCAMHEHBI JBYMs criocobamu. OmpenenuTh, B KaKOM Cilydae

COIMPOTHUBJICHUEC LECTIN oounblre. Ha ckoibko?
— +——
/.;‘ { 0# 7 I:l —
— -
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