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Pabouas mporpamma paszpaboTaHa B COOTBETCTBUH ¢ DenepalbHBIM TOCYIapPCTBEHHBIM
00pa30BaTeNIbHBIM CTAHJIAPTOM BBICIIET0 00pa30BaHUS IO HampamieHHIO ToarotoBku 23.03.03
SKCHHyaTaHI/IH TPAHCIIOPTHO-TCXHOJIOTMYCCKUX MAIIMH U KOMIUICKCOB, YTBCPKACHHBIM ITPpHKa-
30M MunuCcTpa oO6pazoBanus U Hayku Poccuiickoit @eaepanuu Ne 916 ot 7 aBrycra 2020 roaa.

Pabouas mporpamMmma yTBepik/IeHa Ha 3aceaHuu Kadeapbl MaTeMaTHKU U (DU3HKHU (TIPO-
TokoJ Nell ot 19 uronst 2023 r.)

1.0. 3aBeayomuii kageapoii %W/ JLLA. IlInmkuHa

Pabouas nporpamma pekoOMeHJ0BaHa K UCIOJIb30BaHUIO B yUEOHOM IPOLECCE METOUYE-
CKOM KoMmHccuel arpouHkeHepHoro ¢akynapTeTa (mpotokos NelO ot 22 urons 2023 r.).

IIpencenaresib METOAUYECKON KOMUCCHH O.M. KocTukos

Peunenzent padoueii mporpamMmbl TexHHYeCKU aupektop kommnanuun OOO «Arpo-
JIunep» Mumanenko B.A.
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1. O0mas xapakTepuCTHKA AUCUMILIHHBI

Hucuumumaa b1.0.13. «®usuka» naer maHopamy Hambosiee YHHBEPCAJIbHBIX METOJIOB,
3aKOHOB U MOJENEH; TeMOHCTPUPYET CIeHU(PUKY PALlMOHATIHLHOTO METO/Ia MO3HAHUS OKpPYKalo-
LIEr0 MUpPa, CHOCOOCTBYET (POPMUPOBAHMIO Y CTYJIEHTOB COBPEMEHHOIO €CTECTBEHHOHAYYHOTO
MHPOBO33PEHHUS, CIIOCOOCTBYET JajlbHEHIIEMY pa3BUTHIO JUYHOCTH. Pusnka B OakanaBpuare
mpecTaBiIser coOOi IEeNOCTHRIN W (DyHIaMEHTAIBHBIH KypC COBPEMEHHOIO €CTECTBO3HAHUS,
OHa fBJIIETCS TEOPETUYECKOM 0a30l, 6€3 KOTOpON HEBO3MOKHA YCHEIIHAas JESATEIIbHOCTb BbI-
MyCKHUKA BY3a arpOMHKEHEPHOTO PO QHIIS.

1.1. Hean aucuunIMHbI

Henb n3ydyeHus AUCUUIINHBI — OPMUPOBAHUE Y OOYHAIOIIUXCSI CUCTEMBI 3HAHUI 3aKO-
HOB U TEOPHUH KJIaCCHUYECKON COBPEMEHHON (DM3HKH, a TAKKE€ OCHOBHBIX (PM3MUECKUX MPEJICTaB-
JeHuil 00 OKpy’KarolleM Hac MaTepuaibHOM MUPE, 1aTh 00y4arolMMCs 3HaHUS MOHATUH, 3aK0-
HOB M TEOpUH KJIACCUYECKON U COBpEMEHHON (U3MKU, HEOOXOAUMBIE JUISl TalbHEHUIIEro yriayo-
JIEHHOTO M3YY€HUs CHEeUMAIbHBIX TUCIUIUIMH, 03HAKOMUTH C METOJIaMU (U3NYECKOTO HCCIIEN0-
BaHHUs, 00pabOTKM pe3ylnbTaTOB U3MEPEHH U MyTel MOBBIIIEHHUS TOYHOCTH U3MEPEHUH.

1.2. 3agauu aAMCHMIIMHBI

3amauu JUCIUTUINHBI - U3ydeHue (PU3NIECKUX OCHOB U TPAHUI] TPUMEHUMOCTH KJIACCH-
YECKOW MEXaHWKH, TEPMOJAMHAMUYECKOTO M CTAaTUCTUYECKOTO METOJIa M3YYCHHMsI BEIIeCTBA U
MPOIIECCOB B TEXHUUYECKUX CUCTEMaX, 3aKOHOB JIEKTPOCTATUKU M AJIEKTPOTUHAMUKHN U BO3MOXK-
HOCTEH UX MPUMEHEHUS JIs pacueTa MIEKTPUUECKUX MOJIEH U 1IeTneil, MarHUTHBIX CBOMCTB TBEP-
JIBIX TEJl 1 METOJIOB pacueTa MarHUTHBIX I0JIeH, 3aKOHOB T€OMETPUUYECKOM, BOJTHOBOM U KBaHTO-
BOM ONTHKH, PACIPOCTPAHEHUS ANEKTPOMArHUTHBIX BOJIH, IPUHLIMIIOB JEHCTBUS KBAaHTOBBIX Te-
HEpaTOpOB, €CTECTBEHHOW M MCKYCCTBEHHOW PaJMOaKTUBHOCTHU, MPOOJIEMBI YIIPaBIISIEMbIX Tep-
MOSIZIEpPHBIX PEaKIIMii, SJIEeMEHTapHBIX YaCTUIl B COBPEMEHHOU (PU3UKe.

1.3. IlpeameT QM CHUTIIMHBI
[IpeamMeToM AMCHMIUIMHBI SBJSIOTCS TOHSATHS M 3aKOHBI MEXaHUKH, THAPOJWHAMMKH,
TEPMOJAVMHAMHUKH, SJIEKTPOCTATUKA U DJICKTPOJWHAMHUKH, MArHUTHOTO IOJISI, TE€OMETPHUCCKOM,
BOJIHOBOM M KBAaHTOBOM OIITHKH.

1.4. MecTo 1MCUMIJIMHBI B 00pa30BaTe/IbHOI MporpamMme
Hucuumnuna b1.0.13. «®usuka» OTHOCUTCS K JUCHHUILUTMHAM 0a30BOW yacTu Ojo0ka
«ucuumiuney, sBisercs o0s3aTeIbHON AUCHUIUIMHON B CHCTEME MOATOTOBKHM 00y4aroierocs
no Hampasienuto 23.03.03 — Dxkcrutyaranus TpaHCHOPTHO-TEXHOJOTHYECKUX MAIIUH U KOM-
IIJIEKCOB, MPOGUIL OAMOTOBKH OakanaBpa: “ABTOMOOMIM M aBTOMOOHMIIBHOE XO3SICTBO .

1.5. B3anMocBA3b ¢ APYTHMH TUCHUIIMHAMHA
Jucuummza b1.0.13. ®@usuka onupaercsa Ha 3HaHus Kypca b1.0.12. MaremaTtuka u sB-
J€TCsl OCHOBOM i mociexayromero usydeHus kypcos: b1.0.19 Teopernueckas MexaHHKa,
b1.0.28 I'mapasnuka u rugpornHeBMonpuBoi, 51.0.30 O0miast 31eKTpoTeXHUKA U 3IEKTPOHHUKA.
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2. Illnanupyemble pe3yJibTaThl 00y4YeHHUs M0 JUCHUIIIMHE

Komnerenuus HNuaukarop A0CTHXKEHUA KOMIIEeTEHINH
Kon Coaepixkanue Kon Copaepixanue
OcHOBHbBIE 3aKOHBI KJIACCUYECKOW U
MIOJIOXKEHHUST COBPEMEHHOW (DM3WKH, B
TOM 4YHClie (U3NYECKUE OCHOBHI Me-
33 | XaHWKH, TEPMOAMHAMHUKY, MOJIEKY-
Crioco0eH IPUMEHSTh €CTECTBCHHO- JTSApHYIO (GU3HKY, DJIEKTPUUECTBO U
Hay4yHbl€ U OOLIEMH)KEHEPHbIE 3Ha- MarHeTusM, BOJHOBYIO M KBAaHTOBYIO
OITK-1 | % METO/Ibl MATEMATHECKOTO aHa- ONTHUKY, aTOMHYIO U SJIEPHYIO (DU3BHUKY
J3a U MOJISIIMPOBaHUSI B poeccu- V3 OueHuBaTh TPaHUIBI MPUMEHUMOCTHU
OHAJILHOM JIEATEIIbHOCTH (GU3HMYECKUX TEOPUH U 3aKOHOB
[IpoBeneHuss pacyeToB IapamMeTpoB
MEXaHUYECKUX, TEIUIOPU3NUECKUX U
H3 | snexTpudecknx XapaKTEePUCTHK

TPAHCIIOPTHO-TEXHOJIOTUYCCKUX KOM-
IIJICKCOB
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3. O0béM qMCUMIVIMHBI M BUABI padoT

3.1. Ounas ¢opma o0y4eHus

IMoka3aresnu 1 Cemectp > Bceero

OOmas Tpyno€MKOCTb, 3.€./4 4144 3/108 71252
OOmas KoHTakTHas paboTa, u 44,75 76,75 121,50
OO6mas camocrosiTeNbHas padoTa, 4 99,25 31,25 130,50
KoHnTakTHas pa(vSOTa MpU  MPOBEICHUN 44,00 76,00 120,00
y4eOHBIX 3aHATUH, B T.4. (4)

Jlexmun 14 38 52,00

nabopaTopHbIE-BCETO 30 38 68,00
CamocrosTenpHas paESOTa pu TIpoOBe/Ie- 81,50 13,50 95,00
HUW y9eOHBIX 3aHATHH, U
KoHrakTHas paboTa TpH MPOBEICHUU
MPOMEKYTOYHOM aTTecTanuu 00yJaro- 0,75 0,75 1,50
uxcs, B T.4. (1)

TPYIOBBIE KOHCYIbTAUU 0,50 0,50 1,00

DK3aMeH 0,25 0,25 0,50
CaMOC:FOSITeJ'IBHa}I paboTa mpu IpOMexy- 1775 1775 35,50
TOYHOMW aTTeCcTalluu, B T.4. (4)

MOATOTOBKA K 9K3aMEHY 17,75 17,75 35,50
dopma NMPOMEKYTOUHOU aTTECTALUN 3K3aMeH AK3aMEH AK3aMEH

3.2. 3aouHas popma oOyyeHust
K B
Iloka3zaresnu YPe cero
1 2

Oo0r1ast TpyI0EMKOCTB, 3.€./4 3/108 41144 71252
OO6muras kKoHTaKTHas padoTa, 4 10,75 14,75 25,50
OO6mras camocTosTeNnbHas padoTa, 4 97,25 129,25 226,50
KonTaktHas pa§OTa pU  TPOBEACHUU 10,00 14,00 24,00
y4eOHBIX 3aHATHI, B T.4. (1)

Jlekuun 6 6 12,00

J1a00paTOPHBIC-BCETO 4 8 12,00
CamocTosaTenbHas pav60Ta Ipu TMpoBee- 79.50 111,50 191,00
HUU y4eOHBIX 3aHATUH, U
KonrtaktHas pabota mpu MpoBeIEeHUU
MPOMEXYTOYHOM aTTecTaluu o0ydaro- 0,75 0,75 1,50
Uxcs, B T.4. (1)

CPYNIIOBBIE KOHCYIbTAIlUU 0,50 0,50 1,00

DK3aMeH 0,25 0,25 0,50
CaMocho;ITeJILHa;I paboTa pHu IPOMEXKY- 17.75 17.75 35.50
TOYHOM aTTecTaluu, B T.4. (1)

MOJTrOTOBKA K IK3aMEHY 17,75 17,75 35,50
dopma IpOMEKYTOYHOU aTTECTAUN IK3aMEeH 9K3aMEH 9K3aMEH
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4. Conep:kanue JUCUUIIUHBI
4.1. Copepxanne JMCHHUILIMHBI B pa3pe3e pa3/iesioB U M0pPa3/iesi0B

Pazjnen 1. ®usnyeckue 0CHOBbI MEXaHUKH

Hoapa3nen 1.1. KuneMaTuka ¥ IMHAMUKA MATepHaIbLHOI TOYKH U TBEPIOIo TeJia

[penmer (rsuKHM, ee MECTo cpe/ eCTECTBEHHBIX U TEXHUYECKHUX HayK. MeTton (pusnaeckoro mc-
cinenoBanusl. OusMka ¥ COBPEMEHHAs CEIIbCKOXO3SIMCTBEHHOE MPon3BOICTBO. DOpMBI JBIKEHMST MaTe-
pun. OCHOBHBIE 3TAIbl PA3BUTHS (PUBUYECKOW MEXAHMKU: KJIACCHYECKas, PEIITUBUCTCKAS W KBAHTOBAs
MexaHrKa. MexaHmdeckoe JBIbKEHHE Kak MpocTeiias gopma JBkeHust Matepuu. [IpencraBieHus o
CBOICTBAX MPOCTPAHCTBA U BPEMEHHU, JISKAIUE B OCHOBE KJIACCHYECKON MEXaHUKH. DJIEMEHThI KUHEMa-
TUKHA MarepraibHoN Touku. [locTymarensHoe aBikeHre TBepaoro Tea. CKOpoCTh M YCKOPEHHE, PaiyC
KpUBH3HBI TpaekTopuu. OnpezeneHie myTd B OOIIeM Cilydyae HEPaBHOMEPHOIO JBIDKEHUs. J[BrokeHue
CENBXO3MAIIIMH U PacXo]l FOPIOYero. 3aKoH MHEPLMU U MHEpLMAIbHbIE CUCTEMbI OTYETA. 3aKOHbI JWHA-
MHUKJ MaTe€pUaibHOW TOYKU M CHCTEMbl MAaTEpUATBbHBIX TOUeK. BHelHue u BHyTpeHHHE cwiibl. LleHTp
Macc MEXaHWYECKOI CHCTEMBI U 3aKOH €r0 JIBIDKEHHS. 3aKOH COXPaHEHUS! UMITYITbCa U €ro CBSI3b C OJTHO-
POHOCTBEO TIpocTpaHcTBa. Heynpyruit ynap. @yHnaMeHTambHbIe B3aUMOJICHCTBUS U CUITbL. PeakTuBHOE
JBYDKEHHUE. DJIeMEHThl KUHEMATHKH BPaIaTENbHOTO JIBUXKEHUS YIIIOBasi CKOPOCTh U YITIOBOE YCKOPEHHE,
HX CBS3b C JITHEHHBIMUA CKOPOCTSMH M YCKOPEHUSIMUA TOYEK Bpallaromierocs tena. Taxomerpbl. MoMeHT
CWJIBI U MOMEHT UMITYJIbCa MEXaHUYECKON CUCTEMbI OTHOCHTEBHO TOUKH (TIOJII0CA) M OTHOCHUTENIHHO He-
MOJIBPKHOM OCH. MOMEHT HMHEpIMM Tela OTHOCHTEJIBHO OCH. YPaBHEHHE TUHAMHMKH BPAIATEIHHOIO
JBWKEHHSI TBEPZOTO TeJIa OTHOCUTEBHO HENOIBMKHON Ocu. KnHeTnueckas SHeprysi BpalaroIerocst Te-
Jia. 3aKOH COXPAaHEHUsI MOMEHTA MMITYJIbCa U €r0 CBSI3b C M30TPOIHBIMU CBOMCTBaMH MpocTpaHcTBa. He-
HMHEpUHATIbHBIE CUCTEMBI oTcueTa. CHyTbl HHEPIMY TPY KPUBOJIMHEHMHOM JBWKeHUH. [{eHTpoOeKHbIe CH-
JIbI THEPLMK U critbl Koprosmica BO BpalaroIyXcsl CHCTEMAaX OTCUETa U X MPOSIBIICHNE HA 3eMIIE, YIET U
WCTIOJNIb30BAaHNE CHJI MHEPLIMU B CEJIbXO3MAIIMHAX.

MMoapa3znea 1.2. Mexannuyeckasi padbora v YHeprus

DHeprus Kak yHUBepcalbHas Mepa Pa3IMYHbIX (JOPM JIBIKEHUS U B3aUMOJICHCTBUS MaTepuu. Pa-
OOTBI CUJIBI U €€ BBIPOKEHHE Yepe3 KPUBOJIMHEHHbIA HHTerpat. Kunetnueckas sHeprusi MEXaHUUECKOM
CHCTEMBI U €€ CBSI3b C paboOTOM Cull, MPIJIOKEHHBIX K crcreMe. [one kak dopma matepuu, ocylecTBIs-
FOLIAsl CUJIOBOE B3aMMOJIEHCTBUE MEKTY YaCTULIAMU BellecTBa. [loTeHmanbHas 3Heprul MaTepuaaibHON
TOYKU BO BHEITHEM CUJIOBOM IIOJIE U €€ CBSI3b C CHJIOM, ICUCTBYIOIIEH HAa MaTepUalibHyIO TOUKy. [loTen-
LMAIbHASI SHEPTUH CUCTEMBL. YTIPYrHil yaap. DHeprust ypyro AepopMUpPOBAHHOIO Tella U IPaBUTALIOH-
HOT'O B3aUMOJIEUCTBHS TEJ. 3aKOH COXPAaHEHMs MEXaHWYECKOM SHEPIUM U €r0 CBS3b C OJJHOPOAHOCTBEO
BPEMEHU. 3aKOH COXPAHEHUSI ¥ IPEBPALLICHUS SHEPTUH KaK NPOSBICHUE HEYHUUTOKUMOCTH MaTrepyu U €€
JprokeHus. [Ipumepbl pUMeHeHHs 3aKOHOB COXPAHEHHsI MMITYIIbCA M SHEPIUH YISl PEeLLEeHHs 3a/1ay 10
MEXaHU3AlMK TPOIIECCOB CEbCKOXO3SMCTBEHHOIO Mpou3BoacTBa. KoadduimieHT mone3Horo nercTBust
pH paboTe CeNTbXO3MAILIHH.

MMoapaznen 1.3. Mexannuyeckue KoJe0aHUs U BOJHBI. JJIeMEHTHI ClIeNNAJIbLHOM Teo-
P¥YH OTHOCUTEJIBLHOCTH.

I'apmoHnueckre MexaHndeckue KolieOaHus, ux xapakrepuctuku. Jluddepenimanistoe ypaBHe-
HHME TapMOHMYECKHMX KoseOaHui. IpykuHHbBIA, MaTeMaTHyeckKuii U (U3MUECKMH MasTHUKU. DHEprus
rapMOHMYECKHX KoseOanui. CloykeHrne rapMOHUYECKHX KoJIeOaH i O/THOTO HAIPABICHUS U OJITHAKOBOM
yacToThl. buenns. CroxeHre B3aMHO TEPIICHAMKY/ISPHBIX KoNieOaHuid. 3atyxatorue konedanus. J{ud-
(epeHIaIbHOE YpaBHEHHUE 3aTYXaIOIIX MEXaHUUECKHX KoJlebaHHi U ero pelieHre. BeiHyK1eHHbIe Me-
xaHuueckre koneOanus. JuddepeHimansHoe ypaBHEHHE BBIHYKICHHBIX MEXaHUYECKHX KoJeOaHui U
€ro perreHne. AMIIUTY/Ia U (aza BBIHYKICHHBIX KoJieOaHi. Pe30HaHC 1 ero MCroMb30BaHNE B TEXHHKE.
[Iprmeps! UCTOIB30BaHMs 3aKOHOB KOJI€0ATEIbHOTO JIBIKEHHS ISl OCYILECTBICHHS paboThl pa3HOO0-
Pa3HBIX MEXaHU3MOB CEJIbXO3MAILIHH.

Mexanusm 00pa3oBaHus yIpYrux BoiH. [IpoonbHbIe U ToNepedHbie BOJHBL YpaBHEHHE Oery-
et BoJHbL. [{miHa BoTHbI M BostHOBOE uncio. [Ipunimn cynepriosuiimm BosH. KorepenTtHbie BosHbL UH-
Tepdepenust BoH. CTosiure BOJHBL Y PaBHEHHE CTOSTYEH BOJTHBL YIIBTPa3BYK U €ro MPUMEHEHHE.
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IpeoGpazoBanus "amiies. MexaHM4eCKUii PUHLIMIT OTHOCKUTENBHOCTH. [locTymars! crierpmans-
HOI Teopru oTHOCHTENBHOCTH. [IpeoOpazoBanust JlopeHiia. OTHOCHTENHPHOCTH OTHOBPEMEHHOCTH, JUTUHBI,
IIPOMEXYTKOB BPEMEHHU U MACChIL. PENATHBHUCTCKMIA 3aKOH CIJIOXKEHUSI CKOPOCTEW. PensTuBUCTCKUN MM-
ITyNbC. PeITMBHUCTCKOE BBIpAKEHNE KMHETMYECKOM 3HEepruu. B3auMocBs3b Maccsl U SHeprud. 1 IpuHimmn
SKBUBAJICHTHOCTH. [ loHsiTHE 00 00I1IEH TEOPHUU OTHOCUTEIIHHOCTH.

Paznen 2. Moaeky/sipHasi puznka ¥ TepMOIMHAMHUKA.

Hoapa3nen 2.1. KuneTnuyeckas Teopus WaeaJabHOro ra3a. 3aKkOHbI TEPMOJAMHAMUKH.

[Ipenmer monekynsipHOM (PM3KMKH. ArperaTHble COCTOSIHUS BElIecTBa. TeIuioBoe JBHKeE-
HUE MOJIEKYyl. MacmTadbl (pU3MYECKHX BEIMYMH B MOJIEKYISIPHON TeopuH. Macca M pa3mepsl
Monekyn. Yuciao Asoraapo. OmnbiTel [leppena o onpenenenuto uncina Aporaapo. bpoyHoBckoe
nBukeHne. OcoOEHHOCTH MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUSA. MaKpOCOCTOSTHUSL 1 MUKPOCO-
CTOSTHUSI CTATUCTUYECKON CUCTEMBI U COOTHOIIEHUSI MEXKTy HUMH.

CraTucTuueckue 3aKOHOMEPHOCTH M OCOOEHHOCTH OIKCAHUSl CUCTEM MHOTHX YacTHII.
MounekynspHas cucTeMa Kak COBOKYIMHOCTb YacTHI] U KaK CIUIOIIHAs cpea. TerninoBoe paBHOBE-
CHE CHCTEM.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-KMHETUYECKOW Teopuu
ra3zoB. CpeaHsisi KBaJpaTUuHasi CpeAHssl U HauOojee BEPOSITHAsA CKOPOCTU JABMKEHUS MOJEKYI
raza. 3akoH MakcBeia pacnpenenaeHuss CKOpOCTEN MOJIEKYJ. DHEPrusl NOCTYNaTeNbHOTO JIBH-
KEHUS MoJieKya ra3a. CpenHee 4iCio CTOJIKHOBEHUH MOJIEKYII ra3a U CpeiHss JUIMHA CBOOOTHO-
ro mpobera. OMmupuyeckas TemiepaTypHas mkana. [Ilkama Temmeparyp Ha OCHOBE CBOWCTB
uneanpbHoro raza. Pacnpenenenue bonbliMaHa M €ro SKCnepuMeHTalbHasg MpoBepka. bapomer-
puueckas popmyna. Pacnipenenenne Makcenna - boipiimana.

TepmorHaMHYECKHE CUCTEMBI, MIPOLIECCHI U NAPAMETPBI COCTOSHUS. TerIoBoe pacuiu-
peHue. YpaBHEHHE COCTOSIHUS MIEAIBLHOrO ra3a. TepMmoanHamuueckoe paBHoBecue. KBasucra-
TUYECKHUE Tpolecchl. YpaBHeHHe MeHpeneeBa - Kianelipona.. CpeHss KUHETUYECKAsk SHEPTHs MOJIe-
KyJ1. MOJIEKyIISIpPHO-KUHETHYECKOE TOJIKOBAHKME a0COIOTHOM TeMIIeparyphbl. 3aKOHBI HICATIBHOTO Tasa.
Ammabarryeckuii iporiecc. YpasHenue Ilyaccona. Buyrpennsist sneprust. Buemssis padota. Kommdectso
TeroTsl. lepoe Havano TepmoHamMuky. [IpuMeneHne nepBoro Hadaga TEPMOJMHAMUKH K aHAIIM3Y
MPOLIECCOB B MJICATIbHOM Taze. TeroéMKocTh ra3oB. YpaBHeHue Maitepa. Hemoctatku kimaccuyeckon
Teopun TerioéMKocTu. [loHsTne o KBaHTOBOM Teopur TeruoéMkocTd. OOpaTuMble U HEOOpaTUMbIE
npoueccol. [uknmuueckue npoueccsl. [{ukn Kapuo u ero KII. Teopema Kapno. TeroBeie 1Bu-
raTeiy ¢ pa3IMyHbIMU croco0amu nojABoja TerioTel. CpaBHeHue ¢ nukioMm Kapno. Ilonsarue
obparnoro nukia. O6patHsiii nukia Kapuo u nukn Jlopenua. @opMyaupoBKH BTOPOTO Hadaja
tepmoauHamuku. HepaBenctBo Kiaysuyca. DuTponust kak ¢yHKuus cocTosiHus. CBSI3b SHTPO-
UM U TEPMOJMHAMUYECKON BeposATHOCTH. Popmyna bonbumana. CTaTUCTUYECKUN XapakTep
BTOPOr0 Hayajia TEPMOIUHAMUKHU.

Hoapa3snen 2.2. MoJiekyasipHas pu3nka.

OTKJI0HEHHE CBOMCTB pealbHbIX IA30B OT 3aKOHOB UIEATIbHOTO ra3a. PeanbHble raspl. Cuiibl ¥ 1O-
TEHLMAJIbHAS SHEPT sl MOJIEKYJISIPHOTO B3aUMOZICHCTBUSL. DP(EKTUBHBIN TMaMeTp MOJIEKYL. YpaBHEHHE
Ban-nep-Baansca. CpaBaenue nzorepm Ban-nep-Baanbca ¢ skcnepumenTaibHbIMU M30TepMamu. Kpuru-
YecKoe COCTOsHUE. TepMoMHaMUYECKoe MO/I00Me M 3aKOH COOTBETCTBEHHBIX COCTOSIHHM. BHYTpeHHss
SHEPTrHsl PeabHOro ra3a. Borpock! Mcnonb30BaHus TEIUIA, XOJIOZA, BaKyyMa M CKaToro BO3yXa B CEJlb-
CKOXO351ICTBEHHOM ITPOU3BO/ICTBE.

DU3UKO-MEXAaHUYECKUE CBOMCTBA XKUAKOCTEeW. MonekyisipHoe nasiieHue. [loBepxHOCT-
HO€ HaTshKeHue xkuakoctu. CmaunBanue. Kanusisipuele siBieHus. ['uapoauHaMuka uaeanbHOU
U peaibHOM )XKUAKOCTH. PeXXUMBI IBHKEHUS )KUIKOCTU. Y paBHEHHE HEPA3PBIBHOCTU. Y paBHEHUE
bepHymm nius d1€MEHTapHON CTPYHMKH HACAIBHOW M PEAJIbHOM JKUIKOCTH, JUIS IOTOKA peallb-
HOM xuakoctu. Kpucramimyeckoe u amoppHOe COCTOSTHHE BEIEeCTBa. DJIEMEHThl CUMMETPUU
kpuctaiyoB. [ledextsl u qucnokanuu. [ToHATHE 0 )KUIKUX KPUCTAIIAX.

da30BbIC MPEBpAIIEHUS MIEPBOTO U BTOPOro poja. MeractabunbHbie cocTosHus. [1naB-
neHue u Kpucramnumsauus. [{uarpamma cocrostHust. TpoitHas Touka. YpaBHenue Knanelipona -
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Knay3uyca. SIBnenust nepeHoca: muddysusi, BI3KOCTh, TEIUIONPOBOIHOCTD. VICMOMb30BaHIe 3aKOHOB MO-
JIeKYJIPHO-KMHETUYECKOH TeOPUH TIPU PEIICHUH 33/1a4 OUKCTKH M TETUIo 00eCTICYeHUs TIOMEIICHUH JKH-
BOTHOBOJTYECKHX KOMIUIEKCOB U JPYIHX IMOMELNICHUIN NPEANPUATHN CEIIbCKOXO3SMCTBEHHOIO TIPOU3BO-
CTBa

Pazjen 3. DiieKTpUYeCTBO U MATHETH3M

Moapa3aen 3.1. DiekTpocTaTH4YecKoe Moje. DJIEKTPUIECKH I TOK.

3aKOH COXpaHEHUs AEKTPUIECKOr0 3apsiia. DNEKTPUUECKOe 1oJie B Bakyyme. Ero ocHoBHbIE xa-
PAKTEPUCTHKH — HAaPSLKEHHOCTh M TIOTEHIMaNL. Pacyer aeKTpocTaTyecKrX Mojei METOJIOM CylepIo3u-
. [Totok BekTopa HanpsbkeHHOCTH. Teopema Octporpackoro-I aycca JUist 3IeKTpOCTaTHYECKOTO TN
B BakyyMe M ee CBsi3b ¢ 3akoHOM Kyrmona. [Ipumenenne teopemsl Octporpasckoro-I'aycca k pacuery
ANEKTPOCTATHYECKOTO TOJISL. DNEKTPUYECKOe ToJie B BellecTBe. Turbl auanekTpukoB. [lomspuzaims -
anekTpukoB. Teopema Octporpasckoro-I"aycca aj1st 37eKTPHYECKOro mois B JieKTpuke. [[poBoHIKY B
AMEKTPUIECKOM T0JIe. DNIEKTPOEMKOCTh YeTMHEHHOTO MpoBOAHKKA. KoHaeHcaTopsl. DHeprust 3apshkeH-
HBIX: YEIMHEHHOT'O MPOBOAHMKA, KOHJIEHCATOPA M CHUCTEM MPOBOAHUKOB. DHEPIUS JIEKTPOCTATHYECKOTO
nionst. OObeMHas! IIOTHOCTH SHEpruu. [IprMeHeHne AMeKTpoCcTaTHuecKoro Mojist B MpoLieccax CebCKOX0-
3SICTBEHHOTO TTPOM3BOICTBA.

[TocTOSIHHBI AEKTPUYECKUI TOK, €0 XapaKTEPUCTUKU M YCIOBHSI CylecTBOBaHus. Kiaccuye-
CKasi ANIEKTPOHHAs TEOPUsI AEKTPOIIPOBOIHOCTH METALIOB U €€ OIbITHBbIE 000CHOBaHus. 3akoH OMa B
mahdepenmansHon hopme. O600IIeH b 3aKk0H OMa B MHTErpabHON (popMme. PasHOCTh OTEHIHAIOB,
ANEKTPOIBIDKYIIas cuiia, Hanpsbkerust. [Ipasuna Kupxroda. Dnekrpudeckuii HarpeB B CEITbCKOM XO3sTi-
ctBe. Bupl ra3oBoro paspsiia. DJIeKTpUYECKU TOK B TazaX. DJIEKTPUIECKHA TOK B JKUIKOCTIX. DJIEKTPO-
ym3. 3akoH Dapanest. OcHOBBI 30HHOM (KBaHTOBOM ) TEOPHUH AJIEKTPOIPOBOAHOCTH TIPOBOAHUKOB M TTOMTY-
npoBotHUKOB. Pacnipenenenne depmu-/lupaka. Dueprust Gepmu. PaboTta Beixoma. TepmoanekTpoHHas
AMUCCHS U €€ TeOpHsl. DNIEKTPOBaKyyMHBIE IPUOOPHIL. 3akoHbI borycnasckoro JIanrmropa u Pugapcona -
Jlémmvana. Konraxraeie siBnenns. TepmoanexkTpoasiwkymas cuna u dddekt [enbtee. P-n mepexon. Tlo-
JIyNPOBOAHUKOBBIN TMO M TPaH3UCTOP. OCHOBBI MUKPOIIEKTPOHUKH. [[oHSATHE MepexoqHOTO mpoliec-
ca KOMMYyTalluH. 3aKOHbl KOMMyTaluuK. HagaibHble yCI0BUSA, TOKU IIPU 3aMbIKAHUU U Pa3MbIKa-
HUHU DJIEKTPUYECKUX LIETEH.

MMoapa3znen 3.2. OcHOBBI dJIEeKTPOMarHeTu3Ma. MarHuTHbIe CBOCTBA TBEPABIX TeJl.
DJIeKTPOMAarHuTHOE IoJIe.

[Tpupona marueruzma. Muaykims marautHoro nosist. Cuiia, JeCTBYrolas Ha MPOBOJHUK C TO-
KOM B MarHMTHOM ToJie. Bpamaronyii MOMEHT, JeHCTBYIOLIMI HAa KOHTYP ¢ TOKOM B MAarHUTHOM TIOJIE.
MarHuTtHbIif MOMEHT BUTKA C TOKOM. DJIEKTPOIBUTATENH U NIEKTPOM3MEPUTENTbHBIE TPUOOpBL. JIBInkeH1e
3apshKEHHBIX 4acTHLl B MarHUTHOM nosie. Cua Jlopenua. [IpuHimn AeicTBrs HUKIIMYECKUX YCKOPUTENEeH
3apsbkeHHbIX yactuil. MI'/] - reneparopel. [IpumeHeHre MarHUTHOTO MO B MPOLIECCAX CENBCKOX035Ii-
CTBEHHOTI'O MPOU3BOJICTBA. 3akoH buo - Capapa - Jlamiaca v ero npuMeHeHue K pacueTy MarHUTHBIX I10-
nieil. MarautHoe nosie mpsIMOJIMHEMHOTO TPOBOAHMKA C TOKOM M KPYTOBOIO TOKA. 3aKOH TOJIHOTO TOKa
JUIsl MAarHUTHOT'O TI0JIs1 B BaKyyMe€ U €ro puMeHeHue. BuxpeBoil xapakrep MarHUTHOTO 1ojist. MarHuTHoe
ToJie TOPOUZA U JUIMHHOIO coJieHouna. MarauTHeli oTok. Teopema Octporpaackoro-I'aycca s mar-
HHUTHOTO 1oJist. PaboTa nepemertieHust poBOHUKA U KOHTYPa C TOKOM B MarHUTHOM TIOJIE.

MarsuTHbIE MOMEHTBI aTOMOB. THIIBI MArHETHKOB. DJIEMEHTapHAas TEOPHUS JI1a- U MapaMarHeTHs3-
Ma. HamarHnyeHHOCTh, MarHUTHAsE BOCIPUUMYMBOCTb. MarHiTHasi MPOHUIIAEMOCTh Cpefbl. 3aKOH MOJI-
HOT'O TOKa JUIsl MArHUTHOTO 1014 B Beulectse. deppomarneTisM. KprBasi HamarHuamBaHus. MarHUTHBIN
rucrepesuc. Touka Kropu. lomensl. CriHOBas miprpoa eppoMaraerisma. [IpumeneHrne MarHuTHOTO
TIOJIS B TIPOLIECCAX CENTbCKOXO3SIMCTBEHHOTO ITPOU3BO/ICTBA.

3aKOH 2MEKTPOMArHUTHOW MHIYKIMU M €r0 BBIBOJ M3 3aKOHA coxpaHeHus: sHepruu. dopmyu-
poBka Dapazniesd, Makcsera, MEKeHepHas SIBlieHre CaMOMHIYKIIMKY Y B3aUMHOW MHIYKIMU. HIyKTHB-
HoCTb. [ IpuHIMIT snekrpomMarauTHOM HEpimy. OO0beMHast IIOTHOCTh SHEPI UM MATHUTHOTO TIOJIS.

OcHoBbI TeOpuK MakcBemia yis AEKTPOMarHuTHOro nosisi. Tok cMelieHys. Y paBHeHus: Makc-
BeJl/Ia B HHTETPALHON (popMe. DNEKTPOMArHUTHBIE BOJTHBL. DHEPrUsl AIEKTPOMArHUTHOM BOJHEL BekTop
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[oitaTinra. IoBepxunoctaeiii ddexr. [kana 31eKTpoMarHITHBIX BOJH. Vcmonbs30BanHue paivio, Tee-
Buzieaus, K-, Y®- u CBY- u3imyueHuii B CeIIbCKOXO3sIMCTBEHHOM POM3BO/ICTBE.

Pasznea 4. Ontuka

Moapasnen 4.1. 'eomeTpuyeckasi M BOJJHOBAsl ONTHKA.

DNeKTpOMarHuTHasl MPUpoIa CBeTa. ['paHUIbI TPUMEHUMOCTH F€OMETPUUECKOM OTITHKH.
3akoHbl reomeTpudeckoi ontuku. [lpunnun I'rolirenca u ero npuMeHeHue i UHTEPIpETalun
3aKOHOB OTpa)KeHHS U nperomiieHus ceeta. [Ipunuun depma. BonokoHHast onTHKA.

Wutepdepennus ceera. KorepertHocts nctogyHukoB cBera. Merton KOnra u meton ®dpe-
Hemst. MatepdepeHnns mpu OTPpaXCHHH OT NPO3pPAvyHON IUTACTHUHBI. [IpOCBETIICHHWE ONTHKH.
Komnbua Hetorona. Uarepdepomertp. [punnun [olirenca - ®penens. Meron 30u @penens. u-
¢bpaxus Opaynrodepa. Audpakuronnas pemeérka. JBymepHas nudpakunonHas pemeérka. [lo-
Harue o rojorpadun. Jucnepcus ceera. [lornomenue cBera. 3akon byrepa. [lonspuzamus cse-
Ta. EcTecTBeHHBIN U TOJISIpU30BaHHBIA CBET. 3akoH Martoca. [lonsipuzanus npu OTpaKEHUH.
3akon bprocrepa. JlBoitHoe nyuenpenomiienue. [Ipusma Hukosst. Bparienue miaockoctu mosis-
pu3anuu.

IMoapa3znen 4.2. KBantoBasi ontuka.

KgantoBas mpuponma wmamydenus. TerwioBoe u3NIydeHHE. AOCOIMIOTHO YepHOE TeNO. 3aKOH
Kupxroda. 3akon Credana-bonpimmana. Pactipenenenue sHeprum B CIieKTpe M3ITydeHHs aOCOTIOTHO Yep-
Horo Tefa. 3akoH cmereHns Buna. Ksantosas rumnoresa u hopmyna [Imanka. [{panekrudeckoe emHCTBO
KOPIYCKYJIIPHBIX M BOJIHOBBIX CBOWCTB 3JIEKTPOMAarHUTHOTO M3imydeHus. Orrmrdeckas mupomerpust. Ve-
TOJIb30BAHNE ONTUUECKUX METOZIOB U3MEPEHUSI K KOHTPOJIS B CEITbCKOXO3SIMCTBEHHOM TIPOM3BO/ICTBE.

Bremmmit hotosnexrpudeckuit addexr. Ombitel CToneroBa. YpaBHeHue JiHIITelHA. PeHTre-
HOBCKO€ m3TydeHre. Macca u umimyiiec potoHa. J{aBnenue cBera. PaccesiHue peHTreHOBCKHX JTydei. Dg-
(dexr Kommrona. Jludpakimst peHTreHoBCKuX Jiydei. Dopmyna Bymbda - Bparros. JlromuHectieHISL
KBanTOBBII reHeparop.

Pa3znea 5. ®uzuka atoMma M1 aTOMHOTO siAPa

MMoapa3znen 5.1. BosiHoBbIE CBOWCTBA YaCTHII.

®dopmyna nie bpoitst. CooTHoIIeHHe HeoTpeieTieHHOCTel. BoHoBast pyHKIMS U ee cTaThcThYe-
ckuii cMbIcll. YpaBHenue [pempHrepa oOimee 1 s CTallMOHAPHBIX COCTOSHUM. YacTuiia B MPsIMOYTOJTb-
HOI NMoTeHIMaIBHOM sive. Yactuiia B cpepriecku CUMMETPHYHOM 2JIEKTPUYECKOM II0JIE: TJIaBHOE, OpOH-
TaJbHOE M MarHUTHOE KBaHTOBbIE uucia. [IpuHimmn Ilaymu. CriekrpaiibHble cepuu atoma BOJOPOJA.
Crektpel aTOMOB M MOJIEKYI1. BeIHyXneHHOe m3iydenue. Jlasepel u masepbl. [1nasma u ee npumeHenve.
CoBpeMeHHbIE IOCTHKEHUS ONTOAIEKTPOHUKY U JIA3EPHOM TEXHUKU. VICnoib30BaHNe METOAOB CIIEKTPO-
CKOIIMH, JIA3€POB U MA3ePOB B CEIIbCKOM XO3SMCTBE.

MMoapa3znen 5.2. CTpoeHue aToMa M aTOMHOT 0 siipa. PainoakTuBHOCTL. SiepHbie
peakuuu.

Omeite Pesepdopaa. [Tnanerapnas monens atoma. Henocratku monemu Pesepdopna. [locryna-
bl bopa. Cnektps! u3imydenus: aroMoB. Hexocratku monenu bopa. MaccoBoe u 3apsiioBoe uucio. Mar-
HUTHBIII MOMEHT HYKJIOHOB U siziep. [1noTHocTh sinepHoro Bemecrsa. CBOMCTBA U MPUPO/IA SACPHBIX CHIL
JledexT mMacchl ¥ SHEPTHs CBS3U siep. PamoakTHBHOCTb. SIepHble peakiiiy 1 3aKOHbI coxpaHeHus. Pe-
aKIIMs JIETIEHUS SIIEP U TEPMOSIEPHBIE PEAKLIMH. DJIEMEHTAPHBIE YACTULIBI M MX B3aUMOIIPEBPAILIAEMOCTb.
Merogp! siepHON (UBHMKH B CENBCKOXO3SMCTBEHHOM MPOW3BO/ICTBE. BOIMPOCH! CENbCKOX03SHCTBEHHOM
PaaMOOHOIIOTUH.
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4.2. Pacnpeueﬂeﬂne KOHTAKTHOI M CAMOCTOSATEIbHOM paGOTbI NP MOAT0OTOBKE K

3aHATUAM 110 IToApasaejiam

4.2.1. Ounas ¢opma o0y4eHus

KonTakrHast pabota

Pa3nensl, nompasaessl TMCUUILUIMHb CP
JICKITAN JI3

Pasnen 1. ®Pusnyeckne 0CHOBBI MEXAaHUKH 8 18 36
[Tonpasnen 1.1. Kunematuka u TuHaMuKa MaTepHaIbHON TOY- 4 6 12
KU ¥ TBEPJIOTO TeJIa
[Monpaznen 1.2. Mexanudeckasi paboTa U SHEPTUSI 2 4 12
[Monpazaen 1.3. Mexanudeckue KojaeOaHust U BOJHBI. JJIeMeH- 5 8 12
ThI CIICIIUATBHOM TEOPUH OTHOCUTEIHHOCTH
Pa3nen 2. Mogiekyasipaasi pu3uKa ¥ TEPMOJAUHAMUKA 6 12 25
[Tonpasnen 2.1. Kunetnueckasi Teopusi uAeaabHOTO ras3a. 3a- 3 6 12
KOHBI TEPMOIMHAMHUKHU
[Monpaznen 2.2. MonekynsipHas pusuka 3 6 13
Pa3znes 3. DilekTprU4ecTBO M MArHETU3M 16 20 12
[Tonpazaen 3.1. DnekTpocTaTUYECKOE MOJe. DIECKTPUIECKUMN 8 12 6
TOK
[Tonpasaen 3.2. OcCHOBBI 3EKTpOMarueTu3Ma. MarHuTHbIE 8 8 6
CBOMCTBA TBEPABIX TeJ. DIEKTPOMArHUTHOE MOJIE
Pa3pen 4. OnTuka 16 18 14
[Tonpasnen 4.1. 'eomeTprdeckasi 1 BOJTHOBAs ONTHUKA 8 12 8
[Tonpasnen 4.2. KBantoBas ontuka 8 6 6
Pa3znen 5. ®usznka atoma 1 aTOMHOTO siApa 6 8
[Tonpasnaen 5.1. BoaHoBbIE CBOMCTBA YaCTHUI] 2 4
[Tonpasznen 5.2. Ctpoenne aroma ¥ aTOMHOTO sijipa. Pajanoak- 4 4
TUBHOCTD. SIiepHbIE peakuu
Bcero 52 68 95
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4.2.2. 3aounas popma oOyueHus

KonrakThas pabota
Paznenel, noapasnens! IMCHMILIMHBI CP
JICKITAN JI3

Pa3znen 1. ®u3nyeckue 0CHOBBI MEXaHUKH 3 2 42
[loppaznen 1.1. KunemaTrka 1 1uHaMuKa MaTepUalbHON TOY- 1 1 14
KU ¥ TBEPJIOTO TeJIa
[Monpaznen 1.2. Mexanudeckasi paboTa U SHEPTUSI 1 14
[Monpazaen 1.3. Mexanudeckue KojaeOaHust U BOJHBI. JJIeMEH- 1 1 14
ThI CIICIIUATBHOM TEOPUH OTHOCUTEIHHOCTH
Paznen 2. MogiekyasipHasi pu3uKa ¥ TEPMOAUHAMHKA 3 2 36
[Monpaznen 2.1. Kunerndeckas Teopust HaeaabHOTO Ta3a. 3aKo- 2 1 18
HBI TEPMOTHHAMUKH
[Monpaznen 2.2. MonexynsipHas pusuka 1 1 18
Pa3znes 3. DiiekTpU4ecTBO M MAarHEeTHU3M 2 4 40
[Tonpasaen 3.1. DnekTpocTaTHYECKOE MOJE. DIECKTPUIECKUIN 1 ) 20
TOK
[Tonpasaen 3.2. OcHOBBI 3EKTpOMarueTu3Ma. MarHuTHbIE 1 2 20
CBOMCTBA TBEPABIX TeJ. DJIEKTPOMArHUTHOE MOJIE
Pa3pen 4. OnTuka 2 4 40
[Tonpasnen 4.1. 'eomeTprdeckasi 1 BOJTHOBAs ONTHKA 1 2 20
[Tonpasnen 4.2. KBantoBas ontuka 1 2 20
Pa3znen 5. ®uzuka atoma M1 aTOMHOTO siAPa 2 33
[Tonpasnen 5.1. BoaHoBbIE CBOMCTBA YaCTHUIL 1 16
[Tonpasaen 5.2. Ctpoenue atoMa U aTOMHOTO spa. Panguoak- 1 17
TUBHOCTb. SIiepHbIE peakuu
Bcero 12 12 191

4.3. IlepeyeHb TeM M Y4eOHO-METOANYECKOT0 o0ecrnedeHus 1JIsl CAMOCTONATEILHOI padoThI

00yYaIIHXCH
N O0BéM, u
Ne Tema caMOCTOSATENILHON VY4ebHo-MeToandYecKoe
(dhopma o0yUeHHsI
n/n paboTHI obecrieueHue
O4yHas | 3a04Hasd
Pazgen 1. dusnyeckne 0CHOBbI MEXaHUKH 36 42
1 Kunemaruka m nuHamuka no- | I'pabosckuit P.U. Kype ¢usuxu. M.: | 12 14

CTYNaTEIbHOIO W BpaIATEIIb-
HOro JBwxkeHus. HewuHepuu-
anbHbIe cucTeMbl oTcuéra. Cu-
JIbl WHEPUMU [pPU KPUBOJM-
HEWHOM JABWXKEHHMM. LleHTpo-
O€KHBbIE CHIIBI MHEPILIMU U CHUJIa
Kopuonuca Bo Bpamarouumxcs
CHUCTEMaX.

Jlanb, 2012. - C.19-50.

Kypc ¢usuxu: ydebHoe mnocobue
/A.H. Jlapuonos [u ap.]. - BopoHex:
Boponexckuii 'AY, 2018 -C.10-62.
VYuebnoe mnocobue. Kypc Pusn-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: OI'bOY BO Boponexckuii
I'AY, 2016. -C.14-23.
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URL.:http://e.lanbook.com/books/ele
ment.php?pll cid=25&pll id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll cid=25&pl1 id=508.

2 3aKkoH coXpaHeHHUs MexaHude- | YueOHoe mocobme. Dmsuka/B.C. | 12 14
CKOM sHepruu. Ynap ynpyruil | Boumes u ap. - Boponex: ®I'bOY
n ueynpyruil. Koadduuuent | BO Boponexckuit 'AY, 2014. -
MOJIE3HOTO JieiicTBHs cenbeko- | C.47-78.
XO3SMCTBEHHBIX MAILIMH I'pabosckuit P.U. Kypc dusuku. M.:
Jlansb, 2012. - C.88-114.
Kypc ¢wusuxu: yuebHoe mocobue
/A.H. Jlapuonos [u ap.]. - Boponex:
Boponexckwmii 'AY, 2018 -C.69-84.
YuyeOHoe mnocobue. Kypc ¢uzu-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: PI'bOY BO Boponexckni
Ay, 2016. -C.23-32.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1l_id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508.
3 BrinyxaeHHbIC konebanus. | ['padosckuit P.U. Kype dmzuku. M.: | 12 14
Pesonanc u ero wmcmoas3oBa- | Jlane, 2012. - C.88-114.
Hue B TexHuke. [Ipumepsr uc- | Kypc ¢usukm: ydeGHOE mocobue
nojp30Banus KosebatenpHoro | /A.H. Jlapronos [u mp.]. - Boponex:
IBIKEHUST B paboTe mexaHus- | Boponexckuii AV, 2018 -C.85-98.
MOB cenbxo3MamuH. [Ipeobpa- | YueOnoe mnocobue. Kypc ¢usn-
3oBanus ['amunes. [loctynater | ku/A.H. JlapuonoB u ap. - Bopo-
crienyanbHOoM Teopur oTtHOocU- | HEX: DI'BOY BO Boponexckuit
tenpHOCTH. [IpeoOpazoBanms | [AY, 2016. -C.9-13, 34-43.
JlopeHia. Penstusuctckoe | URL:http://e.lanbook.com/books/ele
BBIpaXKEHHE OCHOBHOIO 3akoHa | ment.php?pll_cid=25&pll id=163.
JMHAMUKA U SHCPIHH. URL:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508
Paznen 2. MoJsekyasipaasi pu3uKa M1 TEPMOJUHAMHMKA 25 36
4 Tepmoaunamuueckue  cucrte- | ['pabosekuii P.M. Kype ¢pusuxu. M.: | 12 18
MBI, Tpolieccsl U napamerpsl u | Jlanb, 2012. - C.231-240.
ypaBHeHusi coctosHusa. Lluk- | Kypc ¢muku: yuebHoe mocobue
nudeckue Tmpoueccel. Temmno- | /A.H. Jlapuonos [u ap.]. - Boponex:
BbI€ JBUTATENM C pasinuyHbiMu | Boponexckuii I'AY, 2018 - C.111-
croco0amH 1Mo/IBOjIa TEIJIOTHL. | 165.
Oopartnsiif nuka Kapro u nuxn | Yuebnoe mnocobue. Kype ¢usu-
Jlopenua. HepasenctBo | ku/A.H. JlapuonoB u ap. - Bopo-
Knaysuyca. Cratuctuueckuii | Hex: PI'BOY BO Boponexckuii
CMBICI BTOporo Havana tepmo- | 'AY, 2016. -C.61-66.
JIMHAMUKH. URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1l id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508
S OtkioHeHne cBOHCTB peaib- | ['pabosckuit P.M. Kypc ¢dusuku. M.: | 13 18
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HBIX ra30B OT 3aKOHOB HJI€aJIb-
HOro rasa. YpaBHeHue Ban-
nep-Baasnbca. ®usuKo-
MEXaHUYECKHUE CBOMCTBA KHU/I-
KOCTH. YpaBHEHHE HEpa3phIB-
HOCTH. YpaBHEHHE bepHyuu.
Kupakue KpucTasuibl.

Jlans, 2012. - C.231-240.

Kypc ¢usukn: ydyebHoe mnocobue
/A.H. Jlapuonos [u ap.]. - BopoHex:
Boponexckuii I'AY, 2018 -C.167-
177.

VYuebnoe mocobue. Kypc Pusn-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: OI'bOY BO Boponexckuii
I'AY, 2016. -C.67-96.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1 _id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1 id=508

Pazjen 3. DiieKTpUYeCTBO U MATHETH3M 12 40
6 [Mpumenenne teopemsr Octpo- | ['pabosckuii P.M. Kypc dusukn. M.: 6 20
rpajckoro - ['aycca s pacué- | Jlans, 2012. - C.320-330.
Ta mapameTpoB anekTpocTtaTu- | Kypc ¢usuku: yueOHoe mocolue
yeckoro nojsi. OcHoBbl 30HHOM | /A.H. Jlapronos [u np.]. - Boponex:
Teopuu 3nekTpornpoBogHocTy | Boponexckuit I'AY, 2018 -C.178-
MIPOBOJHUKOB H TMoryrpoBoj- | 210.
HukoB. KoHTakTHbIe siBieHUs. | YueOHoe mocobue. Kypc ¢usn-
Tepmosnexktpuueckue  siie- | ku/A.H. Jlapuonos u ap. - Bopo-
Hus. Tepmonnektponswkymas | Hexx: PI'BOY BO Boponexckuii
cuna. Tepmomapa. Ilepexon- | AY, 2016. -C.97-140.
Hbele Tporiecchl. 3akoHbl koMm- | URL:http://e.lanbook.com/books/ele
mytanun. Knaccnueckmit me- | ment.php?pll_cid=25&pl1l_id=163.
To1 pacuéra mepexoaHbix mpo- | URL:http://e.lanbook.com/books/ele
IIECCOB. ment.php?pll_cid=25&pl1_id=508
7 Marnutnoe mnose. Ilpumene- | ['padosckmii P.U. Kypc duszuku. M.: 6 20
HHUE MarHUTHOro moJisi B mpo- | Jlans, 2012. - C. 428-455.
1eccax CelbCKOX03sicTBeHHO- | Kypc ¢usukm: ydyeOHOe mocobue
ro mpousBoacTBa. Teopwms | /A.H. Jlapuonos [u mp.]. - Boponex:
MakcBemia anekTpoMarHutHo- | Boponexckuii I'AY, 2018 -C.229-
ro mnoii. Tok cMmemeHnus. | 255.
VYpaBHenuss  MakcBemia B | YueOHoe mocobue. Kypc ¢usu-
muddepennmansaol u B uHTe- | Ki/A.H. JlapuonoB u ap. - Bopo-
rpansHOi  Qopme. IloBepx- | Hex: DPI'BOY BO Boponexckuii
HOCTHBIHN 3(pPeKT. I'AY, 2016. -C.141-162.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1l_id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508
Paznen 4. OnTuka 14 40
8 I'panuubl nmpumeHuMoctu 3a- | ['pabosckuit P.M. Kypc pusuxu. M.: 8 20

KOHOB I'€OMETPUYECKOW OITH-
ku. Ilpunnun depma. Bouio-
KOHHas ONTHKa. BoaHOBOIBL
Wntepdepennuust cera. [u-
¢pakunonHas pemérka. JIBy-
MepHasi upakIUOHHAs pe-

Jlanb, 2012. - C. 457-490.

Kypc ¢usuxu: ydyebHoe mnocobue
/A.H. Jlapuonos [u np.]. - Boponex:
Boponexckuii I'AY, 2018 -C.270-
314.

Yuebnoe mocobue. Kypc ¢usn-
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mérka. [omorpadus. Ilormo-
uieHue ceera. 3akoH byrepa.

ku/A.H. JlapuonoB u ap. - Bopo-
Hex: OI'bOY BO Boponexckuii
I'AY, 2016. -C.163-169.
URL.:http://e.lanbook.com/books/ele
ment.php?pll cid=25&pll id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll cid=25&pl1 id=508

9 KganroBast mpupoma wusmyde- | ['pabosckuii P.M. Kypc ¢pusuxu. M.: 6 20
Husa. Mcnonw3oBanue ontuue- | Jlann, 2012. - C. 490-517.
CKkuX MeToJoB m3MepeHus u | Kypc ¢usuku: ydeOHOe mocobue
KOHTpOJIsI B cenbckoxossii- | /A.H. Jlapuonos [u np.]. - Boponex:
CTBEHHOM npousBocTee. | BITAY, 2018 -C.316-326.
Pentrenosckoe u3inydenue. | Yuebnoe mocooue. Kypc usu-
O¢pdexr Komnrona. dudpak- | ku/A.H. JlapuonoB u ap. - Bopo-
oust  peHTreHoBckux Jydeil. | Hex: PI'BOY BO Boponexckni
®opmyna Bymeda - Bparros. | [AY, 2016. -C.170-183.
Jlromunecniennus. Ksantoseiit | URL:http://e.lanbook.com/books/ele
TeHepaTop. ment.php?pll_cid=25&pl1l_id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508
Pa3nen S. dusuka atoma 1 AaTOMHOT0 siIpa 8 33
10. | CootHomenne HeompenenéH- | ['padosckuit P.U. Kypce duzuku. M.: 4 16
Hocted. BomuoBas ¢ynknus. | Jlans, 2012. - C. 541-554.
Vpasuenue IlIpénunrepa. Ya- | Kypc ¢usukm: ydeOHOE mocobue
ctunia B chepudecku cummet- | /A.H. Jlapuonos [u ap.]. - Boponex:
pUYHOM H3JiekTpuyeckoMm mose. | Boponexckuit 'AY, 2018 -C.326-
KsanrToBbie uwmcna. Ilpuamun | 332.
[Taymu. [Tna3ma u e€ mpumene- | YueObnoe mnocobue. Kypc dusn-
HHE. ku/A.H. JlapuonoB u ap. - Bopo-
Hex: OI'bOY BO Boponexckuii
'AY, 2016. -C.192-201.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1l_id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508
11 | Mogens Pesepdopna crpoenus | ['pabosckuii P.U. Kypc puzuku. M.: 4 17
atroM u eé€ HepocTtatku. Crek- | Jlanp, 2012. - C. 555-579.
Tpbl usnydenus atromoB. llo- | Kypc ¢msuku: yuebHoe mocobue
ctynatel bopa. CoiictBa wu | /A.H. Jlapuonos [u ap.]. - Boponex:
npupona anepHsix cui. Crpo- | Boponexckuii I'AY, 2018 -C.333-
eHre aromHoro sapa. Jedekr | 358.
Macchl M 3Heprus cBs3u saep. | YuebHoe mnocobue. Kypc ¢usu-
PamnoaktuBHOCTh.  fAnepnsie | ku/A.H. JlapuonoB u ap. - Bopo-
peakuuu U 3akoHbl coxpaHe- | Hex: DPI'BOY BO Boponexckuil
Hus Metonsl simepHort pusuku | [AY, 2016. -C.187-202.
B cenbckoxo3siictBenHoM | URL :http://e.lanbook.com/books/ele
MIPOU3BOJICTBE. ment.php?pll_cid=25&pl1_id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508
Bcero 95 191
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5. ®oHa oLIEeHOYHBIX CpeacTB AJisi MIPOBECACHUA l'lpOME)KyTO‘lHOﬁ arrecranmun
H TEKYIIEro KOHTPOJIsA

5.1. Oransl popMupoOBaHUS KOMIETEHIN i

[Monpasnen qUCUUTUIAHBI Kommerenmus HIHAMKATOp IOCTHOKCHHA
Komnereniuun
1.1. KunemaTuka 1 TuHaMuKa MaTepuaib- 33
N N OIIK-1
HOW TOYKHM M TBEPJOTO Tela H3
1.2. Mexanuueckasi paboTa u SHEpTus OIIK-1 33;
1.3. Mexanuueckue KojaeOaHus 1 BOJHBI OIlK-1 33
2.1. Kunerndaeckasi Teopusi UaeaIbHOTO ra- 33
OIIK-1
3a. 3aKOHBI TEPMOIMHAMUKHU V3
2.2. MonexynsipHasi pu3nka OIIK-1 33
3.1. SJEGKTpOCTaTI/I'-IeCKOG noJje. DIeKTpH- OIK-1 33
YECKHUI TOK H3
3.2. OCHOBBI JIEKTpOMarHeTusmMa. Maruur-
HBIE CBOMCTBA TBEP/BIX TEI. DIEKTPOMAr- OIIK-1 33
HUTHOE TI0JIe
4.1. 'eomeTpruecKas U BOJIHOBAsl ONTHKA OIK-1 33
VY3
4.2. KBaHTOBas ONTHKA OIIK-1 I?I:;
5.1. BoJIHOBBIE CBOMCTBA YaCTHUIL OIIK-1 33
5.2. CtpoeHue aroMa U aTOMHOTO sifapa. Pa- OIK-1 33
JMOAKTUBHOCTG. SIIepHBbIC peakuu

5.2. lllkanpl 1 KPUTEPHUHU OLIEHNBAHUSA JTOCTHKEHUSI KOMIIETEHIUIA
5.2.1. lllkajapl oNeHUBAHNS JOCTUKEHUS KOMIIETEHIIMIA

Bun onenku

Onesku

AxaneMuueckas OlLleHKa
10 4-x 0ayUIbHOM LIKaje

Hey,HOBJ'ICTBOpI/ITeJ'ILHO YAOBJICTBOPUTCIILHO

XOPOLIO

OTJIINYHO

5.2.2. Kpurepuu olieHUBAHUS JOCTUKEHUS KOMIIETEHIUM

KpuTtepnu onieHKH Ha YK3aMeHe

Onenka, ypoBeHb

JIOCTHXKCHUS Onucanue KpUTepreB
KOMIETEHIUH
OOyyaromuiics oka3ai MOJHbIE U TTYOOKHEe 3HAHUS MTPOrPaMMHO-
ro mMarepuaia, JJOTUYHO M apryMEHTHUPOBAHO OTBETUJ Ha BCE BO-
OTINYHO, BEICOKHH MPOCHl SK3aMEHAIIMOHHOTO OWiieTa, a TakKe Ha JIOTIOJHUTENbHBIC

IUCUUILINHEI

BOIIPOCHI, CIIOCOOCH CaMOCTOSTEIbHO pemiaTth CIHIOXKXHBIC 3aladun
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Xopo1o, NpOABUHYTHIN

OOyyaromuiics TBEpIO 3HAET MPOrPaMMHBIN MaTepua, rpaMOTHO
€ro M3JIaraeT, He JI0IYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE,
JOCTaTOYHO IOJIHO OTBETHJI HA BOIPOCHI 3K3aMEHAMOHHOTO Oue-
Ta ¥ JIOTIOJHUTEIbHBIE BOIPOCHI, CIIOCOOEH CaMOCTOSTENIBHO pe-
IIaTh CTAHJAPTHBIC 32/1a41 JUCIUTUINHBI

OOyyaromuiics 1okasajl 3HaHHE€ TOJIBKO OCHOB IPOTrPAMMHOI0 Ma-
Tepuana, YCBOWJ €ro IMOBEPXHOCTHO, HO HE JOMyCKal TPyOBIX

Y IOBIETBOPUTEIBHO, | OMIMOOK WM HETOYHOCTEW, TpeOyeT HAaBOMSAIIUX BOIPOCOB JIIS
TTOPOTOBBIH MPaBUILHOTO OTBETA, HE OTBETHJI HA JOTOJIHUTEIBHBIE BOIPOCHI,
crocoOeH periaTh CTaHAAPTHBIE 3a/1a4d JUCIUTUIIMHBI C TIOMOIIBIO
MIPETo/1aBaTelis
HeynosnerBopurensno, | OO0yuaromuiicsi He 3Ha€T OCHOB MIPOTPAMMHOTO MaTepuasa, Jomyc-
KOMIIETEHIIUS HE KaeT TpyOble OIMOKM B OTBETE, HE CIIOCOOEH peliaTh CTaHIapTHHIC
OCBOEHA 3a/1a4i JUCITUTUTMHBI JTAXKe C TIOMOIIBIO MPEToAaBaTelIs

Kpurtepun onieHKku TecToB

OrueHka, ypoBEHb
TOCTHIKEHUSI
KOMIIETEHIINI

Ornncanne KpUTEprEB

OTIN4HO, BRICOKHI

ConeprxaHue NpaBUIBHBIX OTBETOB B TecTe HEe MeHee 90%

Xopouio, MpoaABUHYTHIN

ConeprxaHue NpaBUIBHBIX OTBETOB B TeCTe HE MeHee 75%

Y 10BIIETBOPUTEIHHO,
TOPOTOBBII

ConeprxaHue NpaBUIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBoputensHo,
KOMIIETEHI[USI HE OCBOCHA

ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%

KpuTtepuu oieHKH yCTHOTO ONpoca

OueHka, ypoBEHb
JOCTHKEHHS
KOMIIETEHIINH

Ornucanue kputepren

3a4TeHO, BHICOKHIA

OOyyaromuiics E€MOHCTPUPYET YBEpPEHHOE 3HaHUE MaTepuana,
YETKO BBIPKAET CBOIO TOUY 3pEHUS M0 pacCMaTpUBAEMOMY BOIIPO-
Cy, IPUBO/JISl COOTBETCTBYIOLIUE MPUMEPHI

3auTeHo, MPOABUHYTHIN

O6yqa10mnﬁc;1 ACMOHCTPUPYET YBEPCHHOC 3HAHUC MaTcpHaia, HO
AOITYCKACT OTHCJIIbHBIC IIOT'PCITHOCTHU B OTBCTC

3aYTeHO, OPOTOBBIN

OOyyaromuiics TI€EMOHCTPUPYET CYIIECTBEHHBIE MPOOENBI B 3HAHH-
SIX MaTepuana, JOMycKaeT OIIMOKH B OTBETaX

He 3auteno,
KOMIIETEHITUS HE
OCBOCHA

OOyuaromuiicss TEMOHCTpUPYET HE3HaHUE MaTepHala, JOIycKaeT
rpyOble OIIMOKH B OTBETAX

Kpurepun onenkn pemeHnus 3agaq

Onenka, ypoBeHb
TOCTHIKEHUSI
KOMIIETEHIIUI

Onucanue KpUTEpUEB

3a4TeHO, BEICOKUH

OOyuaromuiicss yBEpeHHO 3HAE€T METOJHUKY M AITOPUTM pEIIeHUs
3aJauu, He JOMYCKAeT OMIMOOK MIPU €€ BBHIIIOJIHEHUH.
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3auTeHo, PO IBUHYTHIN

OOyuaroiuiicst B 11€JI0M 3HAET METOJUKY U aJTOPUTM PEIlIEHUs 3a-
Jla4u, HE JIOMYCKAeT TPYObIX OMHUOOK MPH €€ BBHITTOJTHECHUH.

3auTeHo, MOPOTOBBI

IMMPABUTH UX ITPH MOMOIIIH NPCIOAaBaTCIIA.

OOyuaromuiicst B 11€JI0M 3HAET METOJUKY U aJTOPUTM PEIICHUs 3a-
Jla4u, JIOMyCKAaeT OIMHMOOK MPHU €€ BBHITIOJHEHHH, HO CIOCOOCH HC-

KOMIICTCHIIUA HE

He 3aureno, OOyyaromuiics HE 3HaeT METOAMKY U aJIFOPUTM PELICHMs 3aJauu,

OCBOCHAa IMMPABUTH UX ITPH MOMOIIH NPCIIOAaBaATCIIA.

JIOITYCKaeT rpyOble OMUOKY MPHU €€ BHIMIOJTHCHUH, HE CIIOCOOCH HC-

5.3. MaTepua.m,l JIUISl OLIEHKH JTOCTHKEHHSI KOMIeTEeHIUi

5.3.1. OueHoYHBIe MATEPHAJIBI IPOMEKYTOUYHOM aTTecTALMHU

5.3.1.1. Bonpochl k 3k3aMeny 1

Ne Conepxanue Kowre- UK
TEHIIHS

1 | IlpencraBneHusi o cBOMCTBaxX MpPOCTpaHCTBA U BpeMmeHH, Jnexamue B | OIIK-1 33
OCHOBE KJIaccuieckoil mexanuku. [locTymaTensHOe NBMKEHHUE TBEP-
noro tena. Paguyc-pektop. CKOPOCTh U YCKOPEHUE.

2 | JIlunamuka MarepuagbHOW TOYKM W moctynarenpHoro paswkenus | OIIK-1 33
TBEPAOrO Tena. 3aKOH WHEPIMHM U WHEpIHAIbHBIE CUCTEMBbI OTCUETA.
3aKOHbI AUHAMUKH MaT€pUAIbHON TOYKU M CHCTEMbI MaTepUaIbHBIX
TOYEK.

3 | Buemnue u BHyTpeHHue cuibl. LlenTp Mmacc mexanndeckoit cuctembl | OIIK-1 33
Y 3aKOH €ro JABWKEHHUS.

4 | 3aK0oH COXpaHEHHUs MMIYJIbCa W €ro CBA3b ¢ OJHOPOAHOCTHIO mmpo- | OIIK-1 V¥3
CTpaHCTBA.

5 | Heympyruii ynap. @yH1aMeHTaIbHBIC B3aUMOJICUCTBUS U CUJIBI. OIIK-1 33

6 | Kunernyeckas »sHeprusi MEXaHM4ecKoi cucTeMbl U e€ CBs3b ¢ pado- OIK-1 H3
TOM CuJI, IPUIIOKEHHBIX K cucTteMe. [loTeHIanpHas sHeprus CUcTe-
MBI.

7 | Pabota cuibl 1 €€ BeIpaxxeHHe Yyepe3 KpUBOJIMHEHHBIN HHTErpas OIlK-1 33

8 | Ynopyruii ygap. Dueprus ymnpyro aepopmupoBaHHoro teia u rpasu- | OIIK-1 H3
TAIMOHHOTO B3aUMOJCHUCTBHUS TEI.

9 | 3akoH coXpaHeHUs UMITyJIbCa OIIK-1 33

10 | Kunemartuka BpamiaTelbHOTO JBHXKEHHS: yrioBas cKOpocTh u yrio- | OIIK-1 33
BO€ ycKopeHwue. VX cBs3b C IMHEHHBIMU NTapaMETPaMH.

11 | MoMeHT cuilbl 1 MOMEHT UMITYJIbCca MeXaHHuecKoi cuctemsl oTHocu- | OIIK-1 33
TEJIbHO MEXaHMUYECKOW CHCTEMbl OTHOCUTENIBHO TOYKH (TOJItoca) U
OTHOCHTEJIbHO HENOBM)KHOM OCH.

12 | MomeHT uHepuuu TBEPAOTO Teiaa OTHOcUTENbHO ocu. OcHoBHoe | OIIK-1 33
ypaBHEHHE AMHAMUKHU BPAIIAaTEIbHOTO IBMXKEHUS TBEPAOTO Teda OT-
HOCHTEJIbHO HEMOIBIXKHOM OCH.

13 | Kunernueckas sHeprus Bpamaromerocss teia. 3akoH coxpanenus | OIIK-1 33
MOMEHTA UMITYJIbCA.

14 | F'apmoHHnueckue MexaHuueckue kojebanus. Mx xapakrepuctuxu. | OIIK-1 33

HuddepeHnnanbHoe ypaBHEHHE TapMOHHUYECKUX KonebaHuil. Mare-
MaTUYECKHI, MPYKUHHBIA U (PU3NUECKUI MAaITHUK. DHEPTHs rapMo-
HUYECKUX KOJIEOAHUM.
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15 | 3aryxaromme xoneOanus. Juddepennmanpaoe ypaBaenue 3aryxato- | OIIK-1 H3
X KOJIeOaHUM U €ro pelieHue.

16 | Beinyxaenasle Mexanuueckue konebanus. Juddepennmansuoe | OIIK-1 33
ypaBHEHHE BBIHY)KJICHHBIX MEXaHHYECKHUX KOJICOAHWH W ero perie-

Hue. AMmuTyAa u ¢a3a BEIHYXKICHHBIX KoieOanuid. Pesonanc u ero
WCI0JIb30BAHUE B TEXHUKE.

17 | Tepmoaunamuueckue mnapameTpbl. PaBHOBecHble mpoueccel. BriBog | OIIK-1 33
OCHOBHOTO YPAaBHEHMSI MOJIEKYJISPHO-KMHETUYECKON TEOpUU UAeasb-

HOTO rasa.

18 | YpaBHenne MenneneeBa - Kuameiipona. Cpemuss kunermueckas | OINIK-1 33
SHEpPrusi MoJjeKya. MoneKylIsipHO-KHHETHYECKOE TOJKOBaHHE abco-

JIFOTHOW TEMIIEPATYypHI.

19 | PaboTa ra3za mpu m3MeHeHuH ero oobpéma. Bayrpennss sneprusi. Ko- | OIIK-1 33
JINYECTBO TEIJIOTHI. TEIIOEMKOCTB.

20 | IepBorit 3ak0H TepMoauHaMuKku. [IpumeHenne nepBoro 3akona tep- | OITK-1 VY3
MOJIMHAMUKH K HM30MpolieccaM HJIeaTbHOTO Ta3a. AnnabaTH4ecKuid
TpoLecc.

21 | O6patumble u HeoOpaTHMbIe mporecchl. Kpyrosoit mpomecc. Temo- | OITK-5 33
BbIC JIBUTATENIN M XOJIOMJIbHBIEC MAIITIHEI.

22 | Huxa KapHo u ero koduimeHT 1mosie3Horo eiCTBUs OI1K-1 H3

23 | Bropoii 3akoH TepmoauHamuku. Teopema Kapho. OI1K-1 33

24 | DHTpomnUA. DHTpomus uaeanbHOro rasa. Cratucruueckoe TosikoBa- | OIIK-1 V¥3
HUE BTOPOTO 3aKOHA TEPMOIUHAMUKHU.

25 | YactoTa CTOJIKHOBEHHUH M JUIMHA CBOOOJHOTO mpodera mosekyn uae- | OIIK-1 33
QJIBHOTO Tas3a.

26 | SBnenus nepeHoca: muddy3us, BI3KOCTb, TEMIONPOBOTHOCTb. OIIK-1 33

27 | 3akoH MakcBemia Ui pacupeneieHuss MOJIeKyn 1Mo ckopoctsiMm. ba- | OIIK-1 33
pomeTtpuueckast popmyna.

28 | 3akoH bonbimana mjs pacmnpeeneHus JacTull Bo BHemHeM moTeH- | OIIK-1 33
1[HATbHOM TOJIE.

29 | Peanmbupie ra3pl. Cuiabl M MOTEHIMANbHAs 3Heprus MojekyispHoro | OIIK-1 33
B3aUMOJCHCTBUSA. D(PGHEKTUBHBIA IUAMETP MOJEKYNI. YpaBHECHHE
Ban-nep-Baansca.

Bomnpocsl Kk 3xk3ameny 2
Ne Conepxxanue Kowme- NJAK
TEHIHUs

1 | Dnextpuyeckoe moJsie. 3aKOH COXpaHEHHUs ’NeKkTpuueckoro 3apsiga. | OIIK-1 33
DnexkTpuyeckoe Mmosie B Bakyyme. Hanpssk€HHOCTh M MOTEHIMAT
AJIEKTPUYECKOro MoJisi. Pacyér anekTpocTaTuyeckux mojaed MeToJoM
CYIEPIO3UIIH.

2 | Ilotok BekTOpa Hanpsuk€HHOCTH. Teopema Octporpaackoro - 'aycca | OIIK-1 33
JUISL DIIEKTPOCTAaTUYECKOTO Mol B Bakyyme. IIpuMmeHeHue Teopemsl
Octporpajackoro - ["aycca aiis pacuéra 371€KTpOoCTaTHUECKOTO MOJIS.

3 | DnekTpuueckoe 1moJsie B BemecTse. Tumbl quanekTpukos. [lomspuza- | OIIK-1 33
nus auannekTpukoB. Teopema Octporpazackoro - ['aycca ans snek-

TPUYECKOTO TOJISI B TUDJIEKTPHUKE.
4 | IIpoOBOJTHUKH B AJIEKTPUUYECKOM I10JIe. DNEeKTpoEMKOCTh yenuHnénnoro | OIIK-1 33

npoBoHMKa. KoHaeHcaTopel. DHEpPrus 3apspKEHHOTO KOHAEHCATOpa.
O06bEMHAs TUIOTHOCTH SHEPTHH.
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5 | IlocTosiHHBIM anekTpudeckuil Tok. Ero mapamerpsl u ycinosus cyme- | OIIK-1 33
crBoBaHus. Kiaccudeckasi 3J€KTpOHHAsE TEOPHUS AIIEKTPOMPOBOJIHO-
CTH METAJIJIOB

6 | 3akon Oma B muddepernumansroit popme. O600mEnHBIN 3akoH Oma | OIIK-1 33
B MHTETpaIbHOU (hopMe.

7 | IlpaBmia Kupxroda OIIK-1 VY3

8 | [Ipupona marnerusma. Muaykuus maramtHoro mons. Cwuma, neil- | OINK-1 33
CTBYIOIIAs HA MPOBOJHHUK C TOKOM B MArHUTHOM TIOJIE.

9 | Bpamaromuii MOMEHT, IeHCTBYIONINI Ha KOHTYp ¢ TOKOM B Maraut- | OIIK-1 33
HOM noJie. MarHUTHBI MOMEHT BUTKA C TOKOM.

10 | JBmxeHue 3apsHKEHHBIX YacTHIl B MarHUTHOM Tione. Cuna Jlopenna. | OINTK-1 33
[IpyuHIHN JENCTBHS HIUKINYECKUX YCKOPUTEIEH 3apsKEHHBIX YacTHII.

11 | 3akon buo - CaBapa - Jlamnaca u ero mpumeHenue k pacuéry mar- | OIIK-1 33
HUTHBIX IOJIEW. MarHuTHOe mnoJjie NpSAMOJIMHEHHOTO NPOBOJAHHUKA C
TOKOM M KPYTOBOTO TOKA.

12 | 3akoH MOJIHOTO TOKA JIISI MArHUTHOTO IOJIsI B BakyyMme u ero npume- | OITK-1 33
HeHHe. BuxpeBoi xapakTep MarHuTHOTO HOJISL.

13 | MarautHsI oTok. Teopema Octporpajackoro - ['aycca mis maraut- | OITK-1 33
HOTO TIOJISI.

14 | PaGoTta nepemenieHust KOHTypa ¢ TOKOM B MarHUTHOM TIOJI€. OIlK-1 33

15 | Tuner marnetukoB. [Ipupona nua- u nmapamarsetnama. Hamaramuen- | OIIK-1 33
HOCTb, MAarHUTHAsl BOCIPUUMYHNBOCTh U MAarHUTHAs POHUIIAEMOCTb.

16 | 3aKoH MOJHOTO TOKA JUISI MArHUTHOTO Mo B BemiecTBe. @eppomar- | OIIK-1 33
Hetu3M. KpuBasi HamarHnumBaHusi. MarHuTHbId rucrepesuc. Touka
Kropu. /IomeHsbL.

17 | 3akoH >JeKTPOMarHUTHOM MHIYKIIMK W €ro BBIBOJ M3 3akoHa coxpa- | OIIK-1 33
HEHUs PHepruu. SBjieHne caMOMHAYKIUUA. NHIYKTUBHOCTB.

18 | Ilepexoanbie MPOIECCHl B TUHEHHBIX AIEKTpHUecKuX 1emnsax. 3akonsl | OIIK-1 33
KOMMYTallUU.

19 | Knaccuyeckuii MeToa pacdyéra mepexoAHbIxX ImporeccoB B auHerHbIX | OIIK-1 V3
AIIEKTPUYECKUX LETISX.

20 | I'paHu1ibl MPUMEHUMOCTH 3aKOHOB TeoMeTprudecKkoi ontuku. 3akonsl | OIIK-1 33
reoMmeTrpudeckon ontuku. [Ipuanun depma.

21 | Xon nygeit B ontuueckux npudopax. [lapamerpst ontuueckux mpu- | OIIK-1 33
O0poB.

22 | Untepdepenuus csera. KorepeHTHOCTh 1 MOHOXpoMaTHuHOCTh cBe- | OIIK-1 33
TOBBIX BOJIH. Pacuér mHTepdepeHIIMOHHON KapTUHBI OT JBYX KOre-
PEHTHBIX HCTOUYHUKOB. VIHTepdepeHIHsl cBeTa B TOHKUX MJIEHKAX.

23 | Iudpaxus ceeta. [Ipunnun I'tolirenca - @penens. Meron 300 @pe- | OIIK-1 33
HeJs.

24 | Iudpaxus payHrodepa Ha IpIMOYTOIbHOM IIETH. OIIK-1 33

25 | udpakius Opaynrodepa Ha qUPPaKIIMOHHON pelIeTKeE. OIIK-1 33

26 | Ionspuszauus ceera. EctecTBeHHbIN U nossgpu3oBaHHbIl cBeT. 3akoH | OIIK-1 33
Mantoca.

27 | llonspusanus cBeTa npu oTpakeHnu. 3akoH bproctepa. OIIK-1 33

28 | ducnepcus cBeta OIIK-5 33

29 | TeroBoe u3myuenue. AbconmotTHO uépHoe Teno. 3akoHbl Credana - | OIIK-5 33
boabnmana u Buna.

30 | Uznydyenue HeuépHoro tena. 3akoH Kupxroda. OIIK-1 33

31 | KBanroBas runores3a u popmyna Ilnanka. OIIK-1 33
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32 | ®opmyna ne bpoiins. CooTHomeHHE HEONPEAETEHHOCTEH. OIIK-1 33
33 | Monens Pesepdopna crpoernst aroma. OnwiTel Pesepdopaa. OIlK-1 33
34 | Hemoctarku monenu Pesepdopna. CrnekrpanbHble cepun atoma Bo- | OIIK-1 33
JI0poaa.
35 | IMocrynater bopa OIlK-1 33
36 | Ctpoenue atomHoro siyipa. M30Tomebl. OIlK-1 33
37 | BemyxnaenHoe uznydenue. Jlazepsl u Ma3ephl. OIIK-1 33
38 | 3apsa, pasmepbl U Macca aToMHOTO siapa. MaccoBoe u 3apsmoBoe | OIIK-1 33
YHCIIO.

39 | Jledbekt Macchl B SHEPTHUS CBSI3H SIIIED. OIlK-1 33
40 | PagmoakTHBHOCTG. SIiepHBIC PEakIuy M 3aKOHBI COXPAaHEHUSI. OI1K-1 33
5.3.1.2. 3aga4u K 3K3aMeHy
Ne Conepskxanue Kowre- NJIK

TEHITUS

1 | 3aBHCHMOCTh TPOHAEHHOTO TeJIoM TIyTH S oT Bpemenu t3amaéres | OINK-1 | H3
ypaBrenneM: S=At+Bt2+C-t3, rme A=2 wm/c, B=4 wm/c?, C=8 wm/c’.
Haiitu: a) 3aBucumocth ckopoct V(t) u yckopenwus a(t) or BpeMeHH;
0) paccrosHUe S1, TpoiiIeHHOE TeJIoM 3a Bpems t1=0,5 ¢ mocite Havana
TBWDKEHUS; B) CKOPOCTB V1 M yCKOpeHHe ai Tenma depe3 Bpems t1=0,5
C TOCJIe HavyaJla JIBHKCHUSI.

2 | Onpenenute CpemHIO KBAIPAaTHUYHYIO CKOPOCTH Uk MOJIEKYT uaeanb- | OIIK-1 | V3
HOTO rasa, IJIOTHOCTh KOTOPOTro Mpu AaBiieHuu p=35 klla cocraBis-
et p=0,3 K2/

3 | Onpenenure ynaenbHbIC TEIUNIOEMKOCTH Cv M Cp cMecH yriaekucioro raza | OIIK-1 | V3
Maccol M1=3 2 1 a30Ta Maccorl Mx=4 2.

4 | Kucnopoa maccoit m=32 e HAaXOAUTCS B 3aKphITOM cocyne noja aasie- | OINK-1 H3
uuem p=0,1 MIla npu temnepatype 1=290 K. [locne HarpeBaHus aaB-
JICHHE B COCYyJIe MOBBICHIIOCH B 4 pa3a. Ompenennute KOJIUYESCTBO TETl-
710ThI Q, COOOIIEHHO razy.

5 | I[Ipy HOpMaNBbHBIX YCIOBHUAX CpenHss aauHa cBobomHoro mpodOera | OIIK-1 | V3
atomoB Temusi A=1,85-10° m. Omnpenenure kodpduument auddy-
3un D renus.

6 | Onpenenure kK03hGUIUEHT TEILIONMPOBOIHOCTH ) a30Ta, eciu npu Tex | OIIK-1 33
Ke YCIOBHSIX KOA(DOUIIMEHT AMHAMUYECKOM Bs3kocTH #=10 mklla-c.

7 | Kakoe kommuectBo TeruioThl Q mpoiiner yepe3 moBepxHocTh mecka | OIIK-1 | V3
miomansio S=1 M2 3a Bpems t=1 yac, eciu TemmepaTypa Ha €ro Io-
BepxHoct T1=293 K, a na rmybune Ax=0,5 M, Temneparypa T,=283
K? Koaddunuent rermmonpooanoctu necka A=0,671 en.CH.

8 | Onpenenure KOXPOUIUEHT IUHAMUYECKOW BS3KOCTH # Bojgopoxaa, | OIIK-1 | H3
umeromero Temmeparypy t=27°C, ecnmu ero >(QQeKTHBHBIN aua-
metp d=2,3-10"° .

9 | Koodounuent muddysun Bomopoma D=1,42 cm?/c, mnotHocTs Bojo- | OIK-1 | H3
pona mpu 3THX ycnoBusAX p=16,7 kr/m>. Onpenenute KodPQUIMEHT
JTMHAMHYECKON BS3KOCTH 1).

10 | Ipu temneparype T=300 Ku napnenuu p=10° Ila xo>ppumuent | OIK-1 | V3
mapdysun  azora D=1,54-10° m?/c, a  KkO>pPULIHMEHT  BSA3KO-
ctun=1,73-10"° ke/(m-c). OnpenennTe mIOTHOCTb p rasa.

11 | Kakoe KOJUYeCTBO TEIUIOTHI BBIAEIUTCS B pe3uctope ¢ conpotuienu- | OINK-1 | H3

eM R=/5 Om3a TpeTpl0 CEKyHJly MOcCie MOAKIIOYEHHUS HCTOYHMKA
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O/1C, ecnu cuia TOKa yBEJIIMYMBAETCS B TeueHUE BpeMeHu At=8 ¢ no
nuHeHOMY 3akoHy oT 11=0 mo 1>=16 4.

12

Omnpenenure KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIIEIUTCS B PE3UCTOPE C

conpotusiieHneM R=20 Om nocne OTKIIOYEHUS] UCTOYHUKA, €CIU CHIIa

TOKA TIPH 9TOM yMeHbIIaeTcs 1o 3akony: 1=lo-e™, rue lo=12 4, 6=900
-1

.

OIIK-1

H3

13

Ornpenenure MIOTHOCTh TOKA, €CH 3a Bpems At=0,5 ¢ yepe3 npoBo-
HUK c TJIOMIAIBEO MIOTIEPEYHOTO ceuenus S=3,2
mm? mpomnoN=5-10"° snextpoHoB.

OIIK-1

H3

14

JBa ucrounnka ¢ DJIC E1=5 B u E>=3 B u BHyTpeHHUMH COTIPOTHB-
JeHUAMH 1=r>=2 Om TOJKJIIOUYEHBI TTApaILIEIBLHO PE3UCTOPY C COMPO-
tuBjieHneM R=/ Om. Onpenenure CUIy TOKa B PE3UCTOPE.

OIlK-1

H3

15

JIBa IUIMHHBIX MapajjieNbHBIX MPOBOJIA HAXOJATCS B BO3AYyXE Ha pac-
CTOSIHUM I'=5 cm apyr oT apyra. [Io mpoBOJHHMKaM TEKYT TOKH CH-
noit 11=12=5 A B mpoTHUBOMNONOXKHBIX HampaBieHUsX. Onpeneianre vH-
JOYKIMIO MarHUTHOTO MOJISl B TOYKE, HAXOASIIENHCsl Ha pacCTOSHUU =4
CM OT OJTHOTO M I2=3 cM OT JPyroro npoBoJa.

OIIK-1

H3

16

B nentpe mpoBoj0YHOrO BUTKA C TOKOM B BO3JyX€ CO3JaHO MarHWT-
HOe€ noJie uHayKuen B=8 muxTn. Paguyc Butka r=1,57 m, anexkrpude-
ckoe compoTtuBiienne R= =5 Om. Onpenennure pa3HOCTh MOTCHIIMAIOB
Ha KOHIIAX KOJbIA.

OIlK-1

V3

17

Onpenenure MHAYKLIUIO U YKQKUTE HAIllpaBJI€HWE MAarHUTHOTO TOJIS B
LIEHTPE MPOBOJIOYHOM KBaJPaTHON paMKH CO CTOpoHOMa=192 mm, ecinu
1o pamke Te4€T Tok 1=1,7 A. Pamka HaXoAUTCS B BO3IyXE.

OIIK-1

H3

18

Coustenonp nuamerpoM =8 cm, comepxkamuii N=75BUTKOB, HAXOIUTCS
B OJTHOPOJHOM MAarHUTHOM moJsie uHaykuueir B=0,637 Tn. ConeHoun
MoBOpayuBaroT Ha yroy da=180 B Teuenune BpemeHu At=0,5 ¢ tak, 4ro
€ro OCh JI0 W TOCJIC TIOBOPOTA HAIMpaBJICHA BJOJIb JTMHUH MarHUTHOMN
uHayknuu. Onpenenure cpennee 3Hadenne J/1C naayKiuu.

OIIK-1

V3

19

[IpsimoyronpHas paMmka Bpallaercs B OJHOPOJHOM MAarHUTHOM IIOJie
uHaykuenB=0,5 Trn c¢ yacrotoir v=4800 o6/mun.llnomans pam-
kuS=200 cm?. Och BpallleHusl PAMKH MepHeHINKY/IApHA JTUHUAM Mar-
HUTHOM MHAyKUuU. Onpenenure mMakcuMainbHoe 3HaueHue JDJ{C uH-
JYKIIHH.

OIIK-1

H3

20

K konmam mnpsmoro mpoBoja minHON (=80 cm ¢ CONPOTUBICHUEM
R=10 Om npunoxeno Hanpsokeane U=2,2 B.IIpoBogHUK IBHXETCS B
OJIHOPOJHOM MarHMTHOM ToJie uHAyKuued B=0,5 T1 nepneHaAuKymsp-
HO JIMHUSIM MHAYKLHU CO CKOPOCThIO 0=350 cm/c. Onpenenute padboTy,
3aTpavyeHHYIO Ha MepeMelleHrne MPOBOJHIKA B T€UEHUE BpeMeHHu 1=5
MUH.

OIIK-1

H3

21

3anumure pelieHne ypaBHEeHHs TapMOHMUYECKOTO KoJieOaHHsl C aMILIH-
Tynon A= 5 cm, ecmm 3a Bpemat=/ mun  coBepmaeTcs
N=150 konebanuii, a HauangbHas (aza KoyuebaHul po=r/4.

OIIK-1

H3

22

MarepuanbHas Touka Maccoid m=2() 2 coBepIIaeT rapMOHUYECKHE KO-
nebanus ¢ amMmuTyaoi A=5 cu. Ilepuon konedbanuit 7=10 c. Onpene-
JIUTE 3HaYCHHUE CKOPOCTH M YCKOPEHHsI MaTEepUAIIbHOM TOUKH B MOMEHT
BpPEMEHHU, KOTOPOMY COOTBETCTBYET (aza p=60°.

OIIK-1

H3

23

MasTHUK COBepIIaeT 3aTyXarollue KojeOaHus ¢ JIOTapu(pMUYECKHM
nekpemeHToM 0=0,01. Kakoe uncno kojeOaHW JOJKEH COBEPIIUTH
MAasiTHUK, YTOOBI €r0 aMIUTUTY/Ia YMEHBIIWIACH B TPU pa3a?

OIIK-1

33




CrpaHuua 22 us3 40

24 | Onpenenute Pe30HAHCHYIO YaCTOTY V, KoliebarenpHoU cuctemsl, ecinu | OIIK-1 | V3
cobOcTBeHHas yactoTa konebanuit vo=300 [y, a morapuMUIecKuii ae-
KpeMeHT 3atyxanusi 0=0,2.

25 | llpyxunHblit MasTHuK kéctkocthio K=10 H/mc rpysom mac- | OIIK-1 | H3
coit m=1002 coBeplIaeT BBIHYKJICHHbIE KOJI€OaHUS B BSI3KOM cpefe ¢
xodddurmentom conpotusienus r=2-10? xe/c. Onpenenure ko3hdu-

IUEHT 3aTyXaHUs [ U PE30HAHCHYIO aMILUTUTYy Ap, €CITH aMILTUTYIHOS
3HAYE€HHE BBIHY)KIAIOMIEH Cribl Fmax=10 mH.
5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOIl - HE IIPeyCMOTPEHBI
5.3.1.4. Bonpockl K 3a4eTy - HE IPETyCMOTPEHBI
5.3.1.5. IlepeueHb TeM KYPCOBbIX MPOEKTOB (PadoT) - HE MPETyCMOTPEHBI
5.3.1.6. Bonpocsl K 3a1iuTe KypcoBOro npoexkta (padorsl) - HE MPETyCMOTPEHBI
5.3.2. OneHo4YHbIe MaTEPHAJIbI TEKYLIEr0 KOHTPOJIS
5.3.2.1. Bonpochl TecTOB
Komme-
Ne Conepxanue NAK
Aep TEeHI S A
1 | Kakuwm sBrisseTcst ABMKEHHE Tela, MPEACTaBICHHOE TpadhukoM? OIIK-1 H3
A
V, m/c
1 2 3 4 5 6 t,C
1. PaBHOYCKOpPEHHBIM.
2. PaBHOMEpHBIM.
3. PaBHO3aMEUIEHHBIM.
2 | 3aBUCHMOCTD IepeMeIIeHHUs Tella OT BPEMEHH OITMCBHIBACTCS YpaBHEHUEM OIIK-1 V3
S=4+5t m. Onpenenurte CpeTHIO CKOPOCTh ABMKEHUS Tema.
1. 4wm/c.
2. 2,5wm/c.
3. Swc.
4. 9wm/c.
3 | OGpyu KaTUTCs 1O rOPU30HTAIBHON OBEPXHOCTH 0€3 IPOCKaIb3bIBAHUSL. OIIK-1 33
Hentp 00pyua nepemeraercs co ckopocTbio 10 m/c. Onpenenure MrHOBEH-
HBIe CKOpoCTH BepxHeit (A) u HmwkHel (B) Toukn o0pyya.
1. v4=v=10 m/c.
2. v4=20 m/c, vp=0.
3. v4=10 m/c, v3=0.
4, v4=0m/c, =10 m/c.
4 | Kak u3mMeHHTCS TIepro]T KoJIeOaHMii Kaduernei, ecii BMECTO OJTHOTO YellOBeKa OIIK-1 H3
Ha HUX CSAET 1BOE?
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1. Bozpactér BaBoe.

2. YMEHBIIUTCS.

3. He usmenurcs.

4. YMEHBIINTCS BIBOE.

VpaBHEHHE CKOPOCTHU ABMXKYIIerocs Tena L =5+4t. Kakoe cooTrBeTcTByeT
eMy ypaBHEHHe ITyTh?

1. S=5t2+2t3,

2. S=5+4¢2,

3. S=5t+2t2.

4, S=4+5¢°,

OIIK-1

V3

Kakast (hopmyIia onmuceIBaeT MOJIHYIO YHEPTHUIO MaTEPUATBHON TOUKH MacCon
m, komeGumoeiicst o 3akony X = A-Sin( @, -t+7)?

m-v*

1 EF=

2 2
2. =T AS
2

3. E=m-g-h
4. E=kx°l2.

OIlK-1

H3

Kak n3menurcs nmepuos konebaHuid rpy3a Ha MPYKUHE, €CITH MacCy Tpy3a
YBEIWYHTH B 4 paza?

1. YBenmuuutcs B 4 pasa.

2. YBenuuuTcs B 2 pasa.

3. YMeHbImUTCS B 2 pasa.

4. He namenwurcs.

OIlK-1

H3

HuddepentmanpHoe ypaBHEHHE 3aTyXaIOMMX KOJIcOaHUH WMeEeT BHU

d*x d

X
e +2p-—+ a)g x = 0. Pemenuem 3T0oro ypaBHeHHs ABIISETCA:
t

1L.ov=—A-w,-cos(w, -t+¢,)

2. x=A, e’ sin(w-t+¢,)
3. Xx=A,-sin(w, -t+¢,)

OIIK-1

33

Yemy paBHA HUKINYECKAsi YACTOTa TapMOHHYE- X, M
CKUX KOoJeOaHUH, MOKa3aHHBIX Ha PUCYHKE? H- /'\
1. n/8. 2. /4. L C

: 0 ; : '
4 5
3. 72. 4. _4J[ BN

OIIK-1

V3

10

Kaxoe nuddepennmansHoe ypaBHEHHE ONUCHIBACT BBIHYKICHHbBIE TAPMOHHU-
Yyeckue Konebanus?

d’x
1. d?+a)§-x:0

d’x dx )

2. +20 - —+w;x=0
dt’ p e °

3. dzx

dx F
=428 —+wyx=—"-cos,t
dt dt m

OIIK-1

H3
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11

. Ha pucyHke noka3aHbl pe3oHaHC- A
HBIC KPUBBIC TPEX KOeOaTeNbHBIX B3
cucreM. Kakas cucrema oOnmamaer
HauOONBIIUM K03 (QUIIMEHTOM 3a-
TyXaHus?

1. Iepsas. o ®.,
2. Bropasi.

3. Tperps.

4. Kosppuyuenm zamyxarus oou-
HAKO8 80 8CeX MPEX CUCMEMAX.

OIIK-1

33

12

Pe3onaHcHas nuKIMyecKasl 4acToTa onpeaensercs GopMyo:

1a)—k
.0__
m

2. o=+ af — B

3. w, = -2/

OIlK-1

33

13

[Hap u monas cdepa, UMerOIIKE OTUHAKOBBIE MACCHI M PaINYChl, CKaTHIBAIOT-
Cs1 TI0 HAaKJIOHHOM TUTOCKOCTH 0€3 MPOCKaTbh3bIBAHUS C OAHOM U TOM e BBICO-
Thl. Y OCHOBaHHUA HAKJIOHHOM IJIOCKOCTH:

1. CxkopocTd Ten OJUHAKOBEI.

2. CkopocTb I11apa OoJbIIIe.

3. CkopocTb 1oJjioii chepbl OOJIbIIIE.

4. OtBer HEOJHO3HAYEH.

OIlK-1

H3

14

Ucnons3zyss  teopemy  IlreitHepa,
OTIpeJIeNIuTe, BO CKOJIbKO pa3 yBelu-
YUTCSI MOMEHT MHEPIUH KOJIbIA paju-
ycoM R, eciam och BpalieHHs MepeHe-
CTH M3 IIGHTpa KOJIbIa Ha €ro Kpail.

1. B4 pa3za.

2. B2 pa3a.

3. B 1,5 paza.

4. B3 paza.

OIIK-1

H3

15

Koneco Bpamaercsi ¢ yrioBbIM yCKOpeHHeM =2 pad/c?. MOMEHT MHepILyH
xoneca J=1 x2:m?. MOMEHT YCKOPSIOLIEH CUITbI PaBeH:

1. M=0,5 Hwm.

2. M=0,25Hwm.

3. M=2Hwm.

4. M=4 Hwm.

OIIK-1

V3

16

Kaxwue nporteccer n3o6pa- e
JKEHBI Ha puc.a, 0. L ¥ &
1. Puc.a - n3o0apHBbIii, Vs / Py
puc.0 - H30XOPHBIN. j / g /
2. Puc.a - n30XOpHBIi, '," " /" -
puc.6 - U300apHBIi. el % el 5
3. Puc.a - uzorepmuye- 0 T 0 T
CKHH, puc.0 - n300apHBIi. a) 0)

4. Puc.a u30XOpHEIii, puc.0
- U30TEPMUYECKHI.

>

OIIK-1

H3

17

TeMnepaTypa ra3a paBHa T. Cpe,I[HSIH KHHCTUYCCKAd SHCPTHUA IMOCTYIIATCIIbHO-
'O IBMXKCHUA O,I[HOﬁ MOJICKYIJIbI I'a3a paBHA:

1. §KT
2

OIIK-1

33
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2. EKT
2
3. E vKT.
2
18 | B xakoM U3 IepeUNCICHHBIX MPOIECCOB TEMIIOEMKOCTh MaKCHMaIIbHA? OIIK-1 33
1. B uzoxopHom mporiecce.
2. B u306apHoM mporiecce.
3. B anquabaTHOM mporiecce.
4. B n30TepMUYECKOM TIPOITECCE.
19 | . Kak u3meHsiercs TemIepaTypa rasa mnpu Pl . OIIK-1 v3
nepexojie u3 cocrosiHust 1 B cocrosiaue 2? N2
:\ i’-:ca‘:r
1. YBenuuupaercs. b 2
2. YMeHbIIaeTcs. 0! - -,
3. He namensercs. Puc. k 3amaue Ne 1.48.
20 | Ompenenute aOCOMIOTHYIO BIAQXHOCTh BO3ayxa npu Temmeparype | OITK-1 VY3
+18°C, ecmu ero Touka pockl paBHa +8°C. TINOTHOCT HACHIIIEHHOTO
napa mipu Temneparype +18°C pasma 15,4-10° xe/m®, a npu +8°C —
paBHa 8,3-107 ke/n®.
1. 7,1-10° ke/M®.
2. 23,7-1073 ke/m®.
3. 154-10° e/,
4.8,3-10°% ke/m’.
21 | Tlpu BHYTpeHHEM TPEHUU TIEPEHOCUTCS: OIIK-1 33
1. Kunernueckas dHEpTHUs.
2. HMmynbc XaOTHUECKOTO ABHUYKEHUS MOJICKYII.
3. BHYTpeHHs SHEprusl.
4. VMnynbc HalpaBJICHHOTO JABM)KEHUSI MOJICKYJL.
22 | Kamwmiap, cMauMBaeMBIH JKHIKOCTBIO, OOO3HAYEH OIIK-1 V3
HOMEpPOM:
. Nel.
2. Ne2.
3. Ne3.
4. Nel m Ne3.
23 | B 4eThlpéX OIMHAKOBBIX KalWJUIApax OIIK-1 H3
HaxoJUTCs Boja Ipu teMmmeparypax 5°C; 1 20 31 4
20°C; 40°C u 60°C. B xakoM kanuuisipe 8
TeMIieparypa BoJibl paBHa 20°C? A B
1. B mepBom. 2 v .
2. Bo BTOpOM. 5 ] ) B
3. B Tperbem. - : o »
4. B uerBépTOM. ) )
24 | Jlist Kakoro u3 MepevrclIeHHBIX [a30B OTHOIIEHUE TerioéMkocteit Cp/cv=1,4? | OIIK-1 H3

1. Jns remnms.
2. [ns HeoHa.
3. Jasa COa.

4. Jlng a3ora.
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25

WneanbHblil ra3 nepexoguT U3 Co-
crosausa 1 B cocrosguue 2. B kakom
MPOIECCE Ta3 COBEPIIAET OONBIIYIO
paboty? Eciu niporiecc uaér BaOJIb

1. Pabora oguHakoBa.

2. Bnonb BepxHel KpUBOH.

3. Bnone cpennei KpuBOIA.

4. Bnonb HUXHEH KPUBOIL.

0 y A Z

OIIK-1

33

26

M3MmensieTcs nu temneparypa rasa B nmpo- P
mecce mepexoaa u3 COCTOSHUsA 1 B COCTO-
ssHue 27 5 /k\ 1

1. Tlonmxkaercs.

2. IloBblmIaercs.

3. He uzmensemcs.

, v

OIIK-1

H3

27

JI1st KaKoro M3 MEPEUNCIIEHHBIX Ta30B OTHOIIEHHE TEII0EMKOCTelH Cp/Cy=1,4?
1. st renus.
2. Jns meona.
3. Jna COz
4. Jlng a3ora.

OIlK-1

H3

28

. DIEKTPOCTATUIECKOE TIOJIE - BHJ] MATEPUH, CO3/[aBACMBIN:
1. JBmKyImuMHCS 3apsaaMHu.
2. HenomBuHBIMU 3apsiIaMH.
3. JIBWOKYIIMMUCS U HETTOJIBMYKHBIMH JICKTPHUYECKUMU 3apsIaMH.
4. TlocmosinHbIM S1eKmpudeckum moKom

OIlK-1

33

29

Kak HampaBiieH BEKTOp HampsHKEHHOCTH 3JIEKTPU- e ° +q
YeCcKOro MoJIs B IIEHTPE KBa/IpaTa, B BEPUIMHAX 1
KOTOpPOT'0 HAXOMATCS 3apsiabl +(, +0, -0 u -0? |
1. Bsepx. ; :
2. Buus. _q‘ ______ ++q
3. Bmpaso.
4. Breso.

OIIK-1

33

30

Ecnu HezapspKeHHOE MEeTalInuecKoe Te- o) A B
JIO BHECTH B 3JIEKTPUUECKOE I10JI€ MOJI0-
KUTEIBLHOTO 3apsija +(, a 3aTeM pasJie-
JIUTh Ha ABe yactu A u B, To nmocie pas-
JeTIeHHUS |

1. A w B He#lTpanbHBbIL.

2. A u B 3apshKeHbI OIOKUTENBHO.

3. A u B 3apshKeHbl OTPULIATENBHO.

4. AzapsKeHO oTpuUlaTeNbHo, B 3a-
PSKEHO IMOJIOKUTENBHO.

OIIK-1

H3

31

Kak HanpaBieHa KyJIOHOBCKasl CHIIa, IEHCTBYIO- e—q e +q
11ast Ha MOJIOXKUTENbHBIA TOUEUHBIN 3aps[, ToMe-
IEHHBIN B LIEHTP KBaApaTa, B BEPIIMHAX KOTOPOTrO
TTOMeEIIeHbI 3apsabl +q, +(, -q u—q?

1. Baeso.

2. Brpaso.

3. Bsepx.

®+q

e —q o+q

OIIK-1

V3

32

MarsuTHOE MoJjIe CO34acTCs:
1. JIBmxymmMmucs 3apsiiaMu.
2. HemnoaBmXHBIMU 3apsIaMU.
3. HenoJBW>XHBIMU U ABWKYIIUMHUCS 3apsSAaMH.

OIIK-1

33
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33

Ha pucynke noka3aHa 3aBUCUMOCTb CUIIBL 7 wA
TOKa B 3JIEKTPUYECKOM Lienu oT BpemeHu. Ka- (12 D A S
KOM 3apsi] MPOIIEN 110 IPOBOAHUKY B IIpOMeE- P
KyTKe BpemeHu Mexay 10 c u 20 c? Ly Kt
1. 150 MKn. ' '
2. 200 MK P
3. 250 MK I

D R

4. 300 MK 00 5 10 15 20 b¢

OIIK-1

V3

34

Axxymynsatop ¢ 9JIC 2 B u BHyTpeHHUM comnpoTuBieHueM 0,5 Om MOXET
BBI3BATh BO BHEIIHEH AJIEKTPUYECKOM LIENY MaKCUMAJIbHBIA TOK, paBHBII:
1. 8A,
2. 4A.
3. 2A
4. TA.

OIlK-1

H3

35

[Ipu cornacoBannoi Harpy3ke KIIJ] nctounnka 31eKTpHIecKoro TOKa paBeH:
1. 10%.
2. 25%.
3. 50%.
4. 100%.

OIIK-1

H5

36

[IpoToH 1 37IeKTPOH OJIHOBPEMEHHO BJIETENU B OJTHOPOJJHOE MATHUTHOE TT0JIe
MEPIICHUKY/ISIPHO JTUHUSAM MarHUTHOH MHIYKIIMH. DTH YaCTHIIbI OyIyT ABH-
raThCsl B MATHUTHOM TIOJIE:

1. TIpsMomuHEHHO B OJHOM HaIpaBJICHUH.

2. Tlo okpy»XHOCTSIM B pa3HBIX HAIIPABJICHUSIX.

3. Ilo mapabonaM B pa3HBIX HAIIPABICHUIX

4. Tlo rumep6omam B pa3HBIX HAIPABICHUSX.

OIlK-1

33

37

Hwuxe npuBesieHbl 3Ha4€HUSI OTHOCUTEILHON MarHUTHOM MPOHUIIAEMOCTH Ye-
THIPEX pa3IMUHBIX BemlecTB. Kakoe U3 3TUX BEIECTB SABIISICTCS THAMarHETH-
KoM ?

1=2000.

u=100.

u=1,000023.

4. 1=0,9998.

wn e

OIIK-1

33

38

[Ipu yBenn4eHnu cuiibl TOKA B KPYTOBOM BHUTKE B 3 pa3a U YMEHBIIECHHH pa-
Jyca BUTKA B 2 pa3a MHAYKLIMS MArHUTHOTO OMS B LIEHTPE BUTKA:

1. VYBeauuwurcs B 5 pas.

2. VYwmenpmmures B 1,5 pasza.

3. YBenmuwurcs B 6 pas.

4. VYmeHpmuTcs B 6 pas.

OIIK-1

H3

39

Monyns BeKTOpa HHAYKIIUH PE3YIbTH- =t
PYIOIIEro MarHUTHOTO IIOJS, TOJTY4eH-
HOTO B Pe3yJIbTaTe HAJIOXKEHUS JABYX OJI-
HOPOJHBIX TOJNIeH ¢ WHAYKIUSAMH B1=3
Tn n Bo=4 Tn, Kak NOKa3aHO Ha PUCYH-
K€, paBeH:

1. 1T

2. 5Tn

3. 7T

4, 12T

|

o

OIIK-1

V3

40

HOHCpe‘IHOCTB OJICKTPOMATrHUTHBIX BOJIH MATCMATUUYCCKU OIPCACIACTCA
COOTHOIICHHUEM

1. [ELH]LV.
2. [ELH]

OIIK-1

V3
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3. HLlV.

41

YcaoBueM BO3HUKHOBCHUS I[I/I(bpaKHI/IOHHOFO MakCuMyma OT I[I/Iq)paKHI/IOH-
HOM PEUICTKHU ABJIACTCA COOTHOLICHUC!

1. dsingp=(2K +1) 2.
2

2. sing=(2K +1) 4.
2

3. dsinp=2K 4.
2

OIIK-1

33

42

MHTEHCHBHOCTH TIOJISIPU30BAHHOTO CBETa INPH HPOXOXICHUM 4Yepe3 aHH30-
TPOITHYIO Cpejly MO 3aKoHY Maitoca H3MEHsIeTCs B Ipeienax

1. I,=+1.

2. 0=+1.

3. 0=+1,..

OIIK-1

33

43

Brlitaer au cBeTOBOM My4OK U3 BOABI B BO3-
nyx? s i SRS
1. Bcerna Beriizer.
2. He BoIiiieT HU TP KaKUX yCIOBHUSAX.
3. DTO0 3aBUCHT OT LIBETA ITyYKa.
4. DT0 3aBHUCHUT OT yIJia MaJIeHHs .

OIIK-1

H3

44

[IbUTMHKA OCBEINAETCSl HMIIYJIbCOM JIA3€PHOTO CBETAa C JUIMHOH BOJIHBI
2=6,3-10° cm. OnpesienuTe YUCIo MOTIOMEHHBIX MBUIMHKOM (POTOHOB, €CIU B
pe3ynbTraTe IeHCTBUS CBETa OHA MPHOOpea CKOpocTh [ mm/c. Macca bUIMH-
ku 0,1 me. Hocrostaras [Tnanka 6,626-10°*ic-c. CunTaTh, YTO NBUIMHKA TI0-
TIIONIAET BeCh MaAIoNINi Ha Hee CBET.

1. 1,6:10%.

2. 3,5-10%,

3. 6,3:10%.

4. 9,510,

OIlK-1

V3

45

OTpuratensHO 3apsDKEHHAs [IMHKOBAs MJIACTHHA OCBEIIAeTCs MOHOXPOMATH-
YECKUM CBETOM C JuHOW BoimHBI 300 nm. KpacHas rpanuna dorodddekra
UTsI IMHKa paBHa 332 um. Kakoit MakcHMaabHBIA TOTEHIIHAN ITPHOOpETET
[MHKOBAs TUTACTHHA?

1. 048B.

2. 03B.

3. 02B.

4. 0,1B.

OIIK-1

H3

46

Wsoron pamus 23SRa mpespatuics B u3oTon cBHHNA 295Pb. Ilpu 3ToM Tpo-

H30ILIIO:
1. JlBa a-pacmana u TpH f-pacnaja.
2. JlBa a-pacmnajia u Ba f-pacrmaja.
3. UYerslpe a-pacmnana u TpH fS-pacnaja.
4. 1late o-pacnajoB U YeTHIpE f-paciaja.

OIIK-1

33

47

Ha pucynke npuBeneHa quarpamMma SHepreTude- A
CKUX ypoBHeW aToMa. Kakoil mepexos B ciekTpe
MOTJIOLIEHUSI aTOMa COOTBETCTBYET HaUMEHbILIEH v2 f4
yactore?
1. 1
2. 2 1 v 3
3. 3.

OIIK-1

33

48

4. 4.
PaaMoaKTMBHbIN M30TON ypaHa 235U nocne opHoro a-pacnaga M Asyx 6-
pacnagos nNpespaLlaeTcs B M30TOMN:
1. Tlporakrunus %31Pa.

OIIK-1

H3
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2. Topus 238Th.

3. Vpana 233U.
4. Pamus *Z3Ra.
49 | Kakoe paBeHCTBO SBJISCTCS YCIOBHEM KpacHOM rpaHuiibl porodddexra? OIIK-1 33
1. h'V:ABb[)(.
2. E=hv+Agmnx.
3. E:h'V-ABb[X.
4, E:Agb[)(-h‘v.
50 | Kakoe ypaBHEeHHE MPOTHBOPEUYUT 3aKOHY cOoXpaHeHHs 3apsaa B suep- | OIIK-1 33
HBIX peakuusx?
1 12N - 12¢ 4 O,
2. 11c->UN+ e
3. SLi+ip - 3He + 3He.
4. Be +2H - YN + in.
51 | Peakuus pacnazia 3J€KTpOHA 110 CXeMe OIIK-1 33
e">y+y+v
HeBo3MoHa BCeICTBHE HEBBITTOTHEHNS 3aKOHA COXPAHEHHUS:
1 snexTpuueckoro 3apsaa,
2 3Hepruuy,
3 JIENTOHHOTO 3apsa.
5.3.2.2. Bonpocsl 1Jis1 YCTHOTO ONpoca
Ne Conepxanue Komme- NJK
TEHIIUS
1 | Jate ompenenenue W 3amucatb (GOpMyiny pamudyc-BekTopa, nuneiHou | OIIK-1 | 33
CKOpPOCTU MaTePUATbHON TOYKH.
2 | Jlath onpeneneHre U yKa3aTh HalpaBlIeHUEe TaHTeHIIManbHO, HopMaibHO | OIIK-1 | 33
U TIOJIHOTO YCKOPEHMs MaTepUaJIbHOW TOYKHU.
3 | 3amucarh Gopmysbl, yKa3zaTh HalpaBieHUE W AaTh ompenenenue yrio- | OIIK-1 | 33
BOIl CKOPOCTH U YTJIOBOTO YCKOPEHHS.
4 | ChopmynmupoBaTh MEXaHUYCCKUN TPUHIIMI OTHOCHTeNbHOCTH ['amunes. | OIIK-1 | 33
CdopMynnpoBaTh 3aKOHbI AUHAMUKH.
5 | Uro Ha3pIBaeTCsI MOMEHTOM HMIIyJIbca, MOMEHTOM cuibl? Ykazarh ux | OIIK-1 | V3
HalpaBJeHUE OTHOCUTEIbHO TOUKH (IIOJIIOCA).
6 | BeiBecTu OCHOBHOE ypaBHEHME AMHAMUKHU BpaumarenbHoro jBmwxkenus. | OIIK-1 | 33
N310%uTh HPU3MYECKUI CMBICT MOMEHTA HHEPLIUH.
7 | 3anucarb ypaBHEHHE MOMEHTOB OIIK-1 | 33
8 | Chopmynuposats Teopemy [toiirenca - lteiinepa u npusectu npumep | OIIK-1 | V3
€€ MPUMEHEHUS.
9 | Kakue 3akOHBI COXpaHEHHs BBIMOJIHAIOTCS Npu abcomotHo ynpyrom u | OIIK-1 | 33
HEeynpyrom yzaape?
10 | 3anucaTh 3aKOHBI COXpaHEHHUs MpH a0COMOTHO ynpyroM u Heynpyrom | OIIK-1 | H3
yaape.
11 | [onyunTh ypaBHEHHE TAPMOHUYECKUX KOJIEOaHUN U €ro peleHue OIIK-1 | V3
12 | Kak onpefenuTh U OT Yero 3aBUCHT PEXUM JBHKEHUS KUAKOCTH OIIK-1 | 33
13 | llepeuncnauty ¥ Aath ompesencHue siBieHuil nepeHoca. [louemy onm | OIIK-1 | 33
MOJIYYMJITH TaKoe Ha3BaHue?
14 | 3anucaTh ypaBHEHHME COCTOSIHMS HaeabHOTO raza u copmynuposats | OIIK-1 | H3
YCJIOBHS €r0 MPUMEHHUMOCTH.
15 | O6bsacHUTH, OYEMY TEIIOEMKOCTh ra3za B mpouecce npu nocrossuaoMm | OIIK-1 | V3
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JTABJICHUH OOJIBIIIE, YEM IPH MOCTOSTHHOM 00BEME.

16 | OnpenenuTh YUCIIO CTereHeil cBoOO bl 01HOATOMHOM, nByxaTtoMHuoi u | OIIK-1 | H3
MHOT'0aTOMHOW MOJIEKYJIBI.

17 | Jlate onpeneneHue Ga3zoBoOro rnepexo/ia NepBoro U BTOPOro pojaa OIK-1 | 33

18 | [IpuMeHuTH MPUHLIUT CYNIEPIIO3ULIUH ISl onpeaeneHus Hanpspkéanoctu | OIIK-1 | V3
T10JISl CHCTEMBI TOYESYHBIX 3aPsI/IOB.

19 | [Ipumenuts Teopemy Octporpanckoro - I'aycca mis pacuéra namps- | OIIK-1 | H3
KEHHOCTHU DJICKTPUIECKOTO TOJISI pABHOMEPHO 3apshKEHHOH cdepsbl, mmia-
pa.

20 | ChopmynupoBaTh OCHOBHBIE MOJIOKEHHS AJIEKTpOHHOW Teopum siek- | OIIK-1 | 33
TPOMPOBOTHOCTH METAIIIOB.

21 | IlpoaHanu3upoBaTh 3aBUCHMOCTh Kod(durnmenra nonesnoro aeiicreust | OIIK-1 | H3
WCTOYHHKA OT MApPaMETPOB IIEKTPHUECKON IETH

22 | ChopmymupoBats npasmia Kupxroda u npusectn npumep ux npume- | OIIK-1 | 33
HEHHsI JUTS pacdyéra pexxrMa padoOThI DIICKTPUIECKOH IeTH

23 | IlocTpouTh BEKTOPHYIO AMarpammy dJeKTpuueckoil mermm cuuycom- | OIIK-1 | V3
JaTbHOTO TOKA, COJepIKaIe Pe3UCTOp, KaTYIIKY, KOHICHCATOP.

24 | TlpoaHanu3upoOBaTh TEPEXOMHBIA Tporecc B anekrpuyeckord tmermm | OIIK-1 | V3
RLuRC, mpu moIkimroueHuH €€ K MCTOYHUKY MTOCTOSTHHOTO HAITPSIKEHHSL.

25 | [IppuMeHHTh TIPUHIUT CYNEepHo3UINK Ui onpenerneHus Hanpasienus | OINK-1 | H3
BEKTOPA MHYKIIUU MarHUTHOTO MOJISL CUCTEMBbI TPOBOIHUKOB C TOKOM.

26 | ChopmynupoBaTh U 3aMKUCATh 3aKOH TOJHOTO TOKA. OIIK-1 | 33

27 | I310XHTh 3aKOH 3JIEKTPOMArHUTHOW WHAYKIIMU B dopmymupoBke Pa- | OIIK-1 | 33
panesi, MakcBenia, HHXKEHEPHYIO (POPMYIUPOBKY.

28 | Tlpoananu3upoBaTh CBsI3b MOKa3aTeNICH MPEIOMIICHUS XUkl U 06oyou- | OIIK-1 | V3
KU CBETOBOJIA.

29 | ObocHoBaTh ycnoBUs HUHTepdepeHIuU cBera, ycinoBus makcumyma u | OIIK-1 | V3
MUHUMYMa Ha UHTePPEPEHLIMOHHOMN KapTHHE.

30 | O6ocHOBaTh YCIOBUS MakcMMyMa M MHUHHUMyMa maudpakumu Ha au- | OIIK-1 | H3
(pakLMOHHOM peléTKe.

31 | V3n0uTh Mpupo Iy mpolecca MoJisspru3aliy CBETa. OIIK-1 | 33

32 | latb omnpeneneHre abCONIOTHO YEPHOTO Tesla M U3NOKUTH 3akoHbI Ten- | OIIK-5 | 33
JIOBOT'O M3JIy4eHHs aOCOJIIOTHO YEPHOTO TeJa.

33 | ChopmynupoBaTh U 000CHOBAThH 3aKOHBI BHEITHET0 oTodrddexTa. OIIK-1 | 33

34 | ChopmynupoBaTh rHnoTe3y U 3anucath hopmyny ne bpoiins OIIK-1 | 33

35 | M310%kUTh 3aKOH paJloakTUBHOIO pacnaja. Uro HasbiBaercs nepuojgom | OIIK-1 | V3
noJiypacrnasaa? 3anucarh ypaBHEHHE o- U f- pacnaja.

36 | IIpuBectu mpuMep JeNeHUss aTOMHOTO sifipa BeaeacTue dombapaupos- | OITK-1 | 33
KU ero HeTpoHaMmu. IloueMy HCHOIB3YIOT MeIIeHHbIE HEHTPOHBI?

37 | Ilouemy as ieiicTBUS KBaHTOBOTO reHepaTropa HeoOxoauma tpéxypos- | OIIK-1 | 33
HeBas cucrema?

38 | C otMHaKOBOM JIM CKOPOCTBIO MPUXOAT K rpanuiiaM atmocepst 3emu | OIIK-1 | H3
u CoJtHIIa BOJIHBI KpacHOM M ()MOJIETOBOM YacTH creKTpa’?

39 | B remHoTe HabmOAaOT curHansl cBetodopa. OauHakoBo nu kaxymee- | OIIK-1 | V3
Csl paccTOsiHUE 70 cBeTo(opa MPH KPACHOM, KENTOM U 3eNIEHOM cBeTe?

40 | CkoJIbKO JIUTMH BOJIH MOHOXPOMATHYECKOTO CBETa YaCTOTON v=35"1 0 I y | OIIK-1 | VY3
YJIOXKUTCS Ha yTH JyiuHOM 2,4 mm B cTekiie (n=1,6)?

41 | McTOYHMK UCITYCKAeT 3NeKTpOMarHuTHbIe BosHbI amuHoi 107y, Kakoit | OINK-1 | 33
sHeprueit obsanaer u3nydyEHHbi poTon?

42 | Onucate ONBITHL 1 OCHOBHBIC HUEH MOIeTN atoMa Pesepdopaa. OIIK-1 | 33
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43 | Ykazarp Henmoctatku mojnenu Pesepdopna crpoenmst atoma. Chopmy- | OIIK-1 | 33
JMPOBATh Nnocrynarel bopa.
44 | KakuMU KBaHTOBBIMHU YHCIIAMH XapaKTepu3yeTcst coctosiHue sekTpona | OIIK-1 | 33
B arome?
45 | OguHakoBa JIM Macca sjipa ¥ CyMMa Macc HyKJIOHOB, oOpasyromux siia- | OIIK-1 | 33
po?
46 | B sape aroma yraepoaa 6 mpotoHoB. Ckosibko Bcero yactuil B arome | OIIK-1 | 33
yraepona *2C ?
47 | Ckonbko HEHTPOHOB COIEPIKUT PO panus “25Ra? OIlK-1 | 33
48 | Ilepuon momypacmaja sjaep paadoakTUBHOTO m3oToma Bucmyra 19 mun. | OIIK-1 | V3
3a Kakoe BpeMsi pacnanaercs ¥ siaep?
49 | Ha pucynkax A4, b, B npuBeacHbI CI I J ” OIIK-1 | H3
CHEKTPbl M3JIyu€HHUs MapoB Bo- A4 H
JI0pOJia, HeM3BECTHOTO BEIIECTBA l]]:l:l:[[[l]
n pryru. IIpoanammsupyiite co- L u u J l l
CTaB Iapa. B ‘ Hg
50 | ChopmynupoBaTh 3aKOH COXPAHECHHUS JICIITOHHOTO 3apsija. OIK-1 | 33
5.3.2.3. 3aga4u 1J1s1 NPOBEPKHU YMEHHI U HABBIKOB
Komme-
Ne Conepxxanue S— NJaK
1 | YpaBHenne  aBwKeHUs ~ maTepuaibHOM  Toukn  mmeeT  Bua: | OIIK-1 33
s=A+Bt+Ct®, rne 4=2 m, B=1 m/c, C= 5 m/c*. Onpenenure ycKkope-
HUE TOYKH B MOMEHT BpemeHu t=3 C.
2 | MarepuanbHas TOYKa Ha MPYKUHE Maccoit M=3 kr coBepmaer rapmo- | OIIK-1 | V3
Huueckue KkoneGanus no 3akony: X =3-SIN(5-t+7) . Onpenenure
KECTKOCTH MPY)KUHBI.
3 | MarepuanbHas Touka Maccoii M =/(0xe Ha mpyxXuHe, xecTkocTh koTo- | OIIK-1 | H3
poii k= 250E COBepIIaeT rapMOHHYECKUE KoJsiebanus. Yemy paBHa
M
MUKITHYECKAs 4acTOTa KOJICOaHU! @) .
4 | JuddepennuansHoe ypaBHEeHHE rapMOHUYECKUX Konebanuii mpyxus- | OIIK-1 33
2
HOTO MAasiTHHKA t;( +?-x=0. 3anumuTe GopMyIy pelIeHus TOro
ypaBHCHUSI.
5 | UenoBek CTOUT Ha Kparo Miat(opmbl, Bpalawomeics ¢ yrioBoii ckopo- | OIIK-1 33
CThbIO W1=5 pas/c. Macca miaTgopmbl MPeHeOPEKUMO Masla 1o CpaBHe-
HUIO ¢ Maccoil yenoBeka. Uemy OyzeT paBHa yrioBasi CKOPOCTh Bpalle-
HUS MIaT(GOPMBI OCIIE TOTO, KaK YeJIOBEK Mepeda€T B TOUKY, pacrosio-
KEHHYIO ITOCepeIMHE MEeXAY KpaeM U LIEHTPOM IIaTPOopMbl?
6 | B pesynbTaTte HarpeBaHus rasa, cpefHss KuHetudeckas sHeprus terio- | OIIK-1 | H3
BOTO JIBIDKEHUS €r0 MOJIEKYNl yBenuuuiachk B 4 paza. Kak npu stom us3-
MEHHUJIACh MPH 3TOM TeMIleparypa raza’?
7 | Boipaszuth koaddunment [lyaccona yepes uucio | creneHei cBoOO bl OIIK-1 | VY3
8 | 'enwmii maccoif /,7 2 B aanabatudeckoM mpolecce pacuupsercs B 3 pa- | OIIK-1 | H3
3a, a 3aTeM H300apHO CXKUMAETCS JI0 epBOHaYalbHOro 00béma. Haittu
IpUpaleHre SHTPOIIMY ra3a B 3TOM Ipoliecce.
9 | Kak u3mennrtcs nepuona KojnebaHUW CTaThbHOTO MasTHHUKA CTeHHBIX ya- | OIIK-1 V3
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COB Ipy TIOBbIIIeHHH Temreparypsl Ha 10°C? [Tomublii mepuos koneba-
HU MasTHUKa ObLT paBeH 2 c. TemnepaTypHblii KO3(GGHUIMEHT JTHHEH-
Horo pacmupenus cram 0,000011 K7,

10

[Ipu xaKoM pacTSATUBAIOIIEM HANPSHKEHUW JIATYHHBIH CTEP>KEHb HCIIbI-
THIBAET TAKOE K€ yTMHEHNE, KaK 1 npy Harpesanuu Ha 50°C ? Momyns
ynpyroctu natyau pased 11,2:10%° H/m? Temmnepatyprblii k03¢hduiu-
eHT JTMHEHHOTO paciIupenus natyHu pased 0,000019 K2,

OIIK-1

H3

11

OnuH MoJIb MaeabHOTO Traza coepinwil padoty 4=300 J[x, momy4dus
Q=500 x Terotel. OnpenenuTs U3MEHEHNE BHYTPEHHEH YHEPTUM ra-
3a.

OIIK-1

V3

12

I'a3 pacuupsiercst ot 06béMa Vi 10 00b€Ma V2 oluH pa3 u3oTepMuye-
CKH, BTOpO#l — n300apHO, a B TpeTuil — aguadatHo. [Ipu kakom nporecce
ra3 coBepiIaeT OOJbIIyI0 paboTy M TOJy4aeT OOJbIlee KOJIMYECTBO
TETIJIOTHI?

OIlK-1

v3

13

Kaxkass yacTb BHYTpEHHEW SHEPrHMM MOJIEKYNBl KHCIOPOJA MPHUXOJAUTCS
Ha MTOCTYIATEJIbHOE U KaKas 4acTh Ha BPAILATEIbHOE JIBH)KCHHE?

OIlK-1

33

14

Kak u3MeHUTCsS eMKOCTh IJIOCKOTO KOHJIEHCATOPa €CJIM U3 HETrO yIaluTh
JIMAJIEKTPUK C TUAIEKTPUUECKON MPOHUIIAEMOCTBIO0, paBHOU 27

OIlK-1

V3

15

Kak u3MeHHTCS MOIYJTb HANPSHKEHHOCTH 3JICKTPOCTATHYECKOTO ITOJIA,
CO3JaHHOTO TOYCYHBIM 3ap51210M, HpI/I YBGJ'II/I‘-IGHI/II/I paCCTOﬂHI/IH OT OTOTO
3apsna 1o Touku HaOmoaeHus B N pas?

OIlK-1

H3

16

Kak u3meHuTCS SHEprus 3JIEKTPUUECKOTO MO 3apsHKEHHOTO TI0CKOTO
KOHJICHCATOpa, €CJIM Pa3HOCTh MOTEHIHMAJIOB MEX]Y €ro IIacTUHAMH
YBEIIMYUTCS B TPHU paza?

OIIK-1

Vv3

17

[Tpu KaKOM COOTHOIICHUU BHYTPEHHETO COMPOTHBICHHS (I) MCTOYHHKA
ANEKTPUYECKON SHEPTUU W COMPOTHUBIICHUHM Harpy3ku (RH) MCTOYHMK
0TIaéT MAaKCUMAIIBHYIO MOITHOCTh BO BHEIITHIOKO 3JICKTPUYECKYIO 1IeTIh?

OIIK-1

33

18

CormnpoTHBICHUE HArPYy3KH, COSAMHEHHOE MOCIIEI0BATEILHO C HCTOYHHU-
KOM TIMTaHUs, B YETHIPE pa3a MPEBHIIIACT BHYTPEHHEE CONPOTUBIICHUE
HUCTOYHHKA AeKkTpruueckoro Toka. Onpenenure KIIJ[ nctounuka.

OIIK-1

H3

19

Kak u3menutcs cuna B3auMoIEHCTBUA JBYX MapaJliesIbHBIX MPOBOIHH-
KOB C TOKOM, €CJIM CHJIa TOKa B OJTHOM ITPOBOJIHUKE YBEIHUYUTCS B 2 pa-
3a, a B APYroM MPOBOJHUKE - B 5 pa3?

OIIK-1

Vv3

20

JlnrHa BOJIHBI KPAaCHOTO CBETa B BOJIC paBHA JJIMHE 3€JIEHOr0 CBETa B
Bo3nyxe. Kakoif 1[BeT yBUIUT YeIOBEK MOJI BOJIOH, €CIIM BOJIY OCBETHUTH
KpacHBIM CBETOM?

OIIK-1

33

21

OnnHakoBO M (OKYCHOE pacCTOsIHME coOMparolieid JMH3bI AJs Kpac-
HBIX, JKENTBIX U 3€JIEHBIX JIyueil?

OIIK-1

33

22

Moryt 51 1Be BOJHBI Pa3HOTO I[BETa CBETOBBIC BOJIHBI, HAIIPUMEp Kpac-
HOTO (Ax=740 um) u 3enénoro (A3=555 wm) 1BETa, UMETh OJIMHAKOBBIC
JUTMHBI BOJH? ECi MOXET, TO MPU KaKuX YCIOBUSX?

OIIK-1

33

23

JUIMHa BOJIHBI JKENTHIX JIydell B Bo3ayxe 580 wm. Yemy paBHaA UX JJIMHA
BoJHBI B Bojie? [loka3zaTens npenomienus Boasl 1,33.

OIIK-1

33

24

Ontuyeckas pa3HOCTh XO0Ja JABYX KOTEPEHTHBIX JIydel € 4YacTOTOM
5-10" I'y paBua 1,5 mxm. OnpesnenuTe, yCHIUBAIOT MM OCIAGIAIOT JTy-
YH JPYT APYra B TOUKE UX HAJIOKEHHSIL.

OIIK-1

H3

25

B ycranoske FOHra paccrossHue Mexay LIENAMH paBHO /,5 mm, a SKpaH
PacroJIO’)KEH Ha pacCTOAHMU 2 M OT miene. Omnpenennrte paccTosHUE
MEX]ly UHTep(PEPEeHIIMOHHBIMU T0JI0CAMH Ha DKpaHe, €CIIM JUIMHA BOJI-
Hbl MOHOXPOMAaTHU4€ECKOI0 CBeTa paBHa 670 Hm.

OIIK-1

V3
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26

Ha mudpaxiponnyio pemeTky HOpMaibHO MalaeT IMydoK KPacHOTO CBe-
Ta TeIMEBON pa3psiiHON TPYOKH C JUIMHOM BOJHBI A=670 nm. Ha xakyro
JUTMHY BOJIHBI B CIIEKTPE BTOPOTO MOPSIKA HAKIAIbIBACTCS KpacHas Jiu-
HUS TPEThETO Mopsaka’

OIIK-1

V3

27

Kakoe MHHHMaJIbHOE YHCJIO MITPUXOB JOJDKHA COJEpXKaTh Au(paxiiu-
OHHasl PEIIeTKa, YTOOBI B CIIEKTPE MEPBOT0 MOPSIKAa MOXHO OBbLIO pa3-
NCIUTh JIBE KENTHIC JIMHUW HATPHUS C JITUHOW BOJIHBI 589,0 nm u 589,6
HM?

OIIK-1

H3

28

Onpenenuth AIUHY CBETOBOM BOJIHBI, €CJIM B TU(PAKIIMOHHOM CIIEKTpE
MaKCHUMYM BTOPOIO HOpsKa HaOJIIOaeTcsl P ONTHYECKON pa3HOCTH
xoJa BoJH 1,15 mxm.

OIIK-1

H3

29

MoHoxpoMaTHUeCKU CBET NaJaeT HOpPMalbHO Ha JU(PAKIUOHHYIO
peméTky, conepxamnyto 500 mTpuxoB Ha muziumemp nauHbl. Onpene-
JUTE HauOOJBIIUKA MOPSAIOK HAOIIOAAEMOTO CIEKTpa, €CIH JJIMHA BOJI-
HBI cBeTa paBHa 520 Hum.

OIIK-1

H3

30

CkoJIbKO IITPUXOB HA [ MM MMeeT NUPPAaKIUOHHAs PEIIeTKa, CIH 3e-
neHas muHUS pryTH (A=5460 A) B criekTpe BTOPOTO TOpsIKA HAGIIO/A-
eTCsl o yriaom 36,87 ?

OIlK-1

V3

31

Onpenenute Maccy (pOTOHA KPAacHOTO CBETA C JUIMHON BOJNHBI A=6-10"
cM.

OIlK-1

V3

32

Onpenenuth UMIyIbC (POTOHA BUIUMOIO CBETA C JJIMHOW BOJHBI B Ba-
kyyme 600 Hm.

OIIK-1

H3

33

Ckouibko (DOTOHOB TIOTAIaeT B TJIa3 YesioBeKa 3a / ¢, €CIH TJ1a3 BOCIPH-
HHMMAET CBET C JJIMHOW BOJIHBI 550 HM MPpU MOUTHOCTHA CBETOBOTO MOTO-
ka 1,8:10'® Bm?

OIIK-1

Vv3

34

Cger, u3ny4€HHbIN JazepoM MomHOCThI0 600 BT B Teuenue 20 Mc, mo-
MajiaeT Ha KYCOYEK HJICAbHO OTpaXKaromed (oJbrd Maccod 2 M.
@onpra pacroiokeHa TEPIEHANKYISPHO HAIPABICHUIO H3ITyYCHHUS.
Kaxkyto ckopocTs (B cm/c) mproOperaer Kycodek Hoabru?

OIIK-1

Vv3

35

CBer 4acTOTON V BBIPBIBAET 3JEKTPOHBI C MOBEPXHOCTH MeETaijia, MX
KMHETUYeCcKasi SHeprus paBHa MoOJIoBHMHE sHepruu (ortonoB. Ompene-
JIUTH KpacHyto rpaHuny ¢potosddekra g 3Toro Merauia.

OIIK-1

V¥3

36

Uemy paBHa paboTa BbIXOJIa M3 MaTepHalia IIapuKa, €Cld MpU Hempe-
PBIBHOM 00NydeHHH mapuka GoTOHAMU C SHEPTHEH, IpeBbIIIaoleii B 4
pa3a paboTy BBIXOJa, YCTAHOBUBIIMIICA HA MIapHKe MOTEHIHal ¢=1,5
B?

OIIK-1

H3

37

AKTUBHOCTh U3IY4YEHHs] PAJAMOAKTUBHOTO BEUIECTBA 32 OJHH CYTKHU
yMEHbIINJIAach B 2 paza. Bo CKoIbKO pa3 OHAa YMEHBIIUTCS 3a TPOE CY-
TOK?

OIIK-1

H3

38

OnpenenuTe AJMHY BOJHBI A€ bpoiins s 37€KTPOHOB, MPOILIEIIINX
YCKOPSIIOUTYIO pazHoCTh noTeHuanos 100 B.

OIIK-1

H3

39

KaKYIO CKOPOCTh OOJOKHO HMMETH ABUIXKXYHICECS TEJIO, YTOOBI €r0 po-
HAOJIBHBIC PA3MEPhI YMCHBIIINJIUCH B 1BA pasa?

OIIK-1

33

40

IlonoxxeHre MBUIMHKA MacCOM 10_9 KI' MOXKHO YCTAHOBUTHL C HCOIIPCIAC-
JIEHHOCTD 0,1 MKM. Paccunrarth HCOHpCI{CHéHHOCTB CKOPOCTH NBIJIMHKH.

OIIK-1

V3

41

DNEKTPOH JIOKaIU30BaH B pocTpaHcTBe B npeaenax Ax=1,0 mxm. Pac-
CUMTATh HEONIPEAEIEHHOCTh CKOPOCTH JIEKTPOHA.

OIIK-1

V3

42

IIporon nmokanu3oBaH B npocrpaHcTBe B npenenax Ax=1,0 mxm. Pac-
CUMTATh HEONIPEAETEHHOCTh CKOPOCTH TPOTOHA.

OIIK-1

H3

43

Bpewmst sxu3HH atomMa B Bo30ykaEHHOM cocTtosinun 10 He. Onpenenuthb

OIIK-1

Vv3
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[IMPUHY SHEPTEeTUYECKOTO YPOBHSL.

44 | Onpenenuth AMUHY BOJIHBI e bpoiins ans snextpona, apmwxkymerocs mo | OIIK-1 | V3
nepBoii O0OPOBCKO OpOUTE aTOMa BOJIOPO/JIA.

45 | Onpenenuth paanyc BTOpOd OOpoBCKOW opOuThl 3nekTpona B atome | OITK-1 | H3
BOJIOPO/Ia M CKOPOCTH DJIEKTPOHA Ha 3TOH opOHTe.

46 | Kakoii uzoton obpasyerca uz?38U nocne nByx B-pacnanos u ogxoro a- | OIIK-1 | 33
pacrnaga?

A7 | OnpenenuTs HEPTUIO CBA3H SAPA H30TONA MUTHS 255U OIlK-1 | V3

48 | IIpu mepexojie IMEKTpOHA aTOMa BOJOpoJa ¢ Tperbel cranmonapHoiut | OITK-1 | H3
OpOWTHI Ha BTOPYIO, aTOM W3Jy4aeT KBAaHT, SHEPTHsI KOTOPOTO COOTBET-
CTBYET JUTMHE BOJIHBI 652 HM. Paccumrtare M3MEHEHHE DHEPTUU aToMa
BOJIOPOJIa B 3TOM TIpoIiecce.

49 | PaccunTaTh neeKT Macchl sAapa 4Li. OIIK-1 | H3

50 | Onpenenuth 3HEPruio, BBIACIAIONIYOCS NpK ciusHuy saep iautus SLi | OIK-1 | H3
u seiirepus 5H .

5.3.2.4. Tlepeyenb TeM pedepaToB, KOHTPOJIbHBIX, pacueTHO-TPadUYeCKUX padoT -

He npenycmotpensl

5.3.2.5. Bonpochl 1151 KOHTPOJILHOM (pacuyeTHO-TpaduuecKkoii) padboTbl —

He npenxycmoTtpensl

5.4. CucreMa onleHUBAHUS JOCTHKEHHUSI KOMITETEHIH I

5.4.1. OueHka 10CTHKEHNSI KOMIIETEHIMH B X0/1€ MPOMEKYTOYHOM aTTeCTAIMU

Kommnerenmus OIIK-1 - Ciocob6eH NMpuMeHsITh €CTEeCTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIE
3HaHUS, METOJIbl MATEMaTHYECKOTO aHAJIN3a ¥ MOJICIIMPOBAHUS B MPO(eCcCHOHATLHON
JIeSITeIIbHOCTH

Nunukatopsl nocgyﬁxlzei}inﬂ KOMITETECHIIUU HoMepa BOIIpocos i 3a1au
Kox Cornepante BOIIPOCHI K BOIIPOCHI K 3a1a4d K
JK3aMeny | AK3aMEHY 2 AK3aAMEHY
OCHOBHBIE 3aKOHBI KJIACCUYECKON U
MTOJIOYKEHUS COBPEMEHHOM (U3HKH, B 1257911 | 12,45,6. 7.9,
TOM YHCJIe (PU3NIECKHUE OCHOBBI MeXa- 14 16-19 10, 11, 12-15
33 HUKH, TEPMOJUHAMUKY, MOJIEKYJISP- 21' 23 9 4' 16’ 17’ 18 20’_ 6,23
HYI0 QU3UKY, SJEKTPUYECTBO U MarHe- 26' 27' 29' ’ 210 ’
TU3M, BOJIHOBYIO U KBaHTOBYIO ONTH- I
KY, aTOMHYIO U SJIEPHYIO (DU3HKY
OueHuBaTh rpaHUllbl IPUMEHUMOCTH 2,3,5,7,10,
V3 (bu3MUYECKUX TeOPHid U 3aKOHOB 4, 20,24, 7,19 16,18,19,20,
22-24
[IpoBenenus pacueToB MapamMeTpoB
MEXaHUYECKUX, TeTI0(PU3NIECKUX U 148911
H3 ANEKTPUUECKUX XapaKTEPUCTUK 6,8,15,22, 6,8,16, 15 1’7 ’25
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOM- Y
IJIEKCOB
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5.4.2. Ouemca JOCTHKEHHSI KOMIIETEHIIMH B X0/€ TEKYLIEro KOHTPOJIsA

Kowmmerentus OIIK-1 - CriocoOeH MpUMEHSITh €CTECTBEHHOHAYUHBIC U OOIEHHKCHEPHBIC
3HAHMSI, METOJIbIl MATEMATUIECKOTO aHAIN3a M MOJCTUPOBAHUS B TIPO(HECCUOHATTLHON JesI-

TCIIBHOCTH

Nuaukatopel JOCTHKEHUS

komrerenimu OITK-1

Homepa BonipocoB u 3a1a4y

3a7a4M IS
Kon Conepxanue BOIIPOCHI TECTOB BOTIPOCHL YCTHOTO MIPOBEPKU YMEHUU
olipoca M HaBBIKOB
OcHOBHBIE 3aKOHBI KJac-
CHYCCKOM M TOJIOKCHHS
COBPEMEHHOU (hU3UKH, B
TOM 4YHCJIe (PU3NUYECKUE 3,8 11, 12, 17, 1-4,6,7,9, 12, 13,
OCHOBBI MEXaHUKH, Tep- 18, 21, 25, 28, 29, 17, 20, 22, 26, 27, 1,4, 5, 13, 17, 20,
33 | MOAMHAMUKY, MOJIEKY- 31, 33, 34, 36, 37,
JSApHYIO (U3HKY, dIIEK- 32, 36, 37, 41, 41, 42- 45, 46, 47 21,22, 23,39, 46
’ 42,46, 47,49,50,51 : SR
TPUYECTBO M MArHETH3M, 50
BOJIHOBYIO M KBaHTOBYIO
ONTHKY, AaTOMHYI W
AEPHYIO GUBHKY
OreHuBarh TPaHUIIBI 2,7,911,12,14,
y3 | IPAMEHHMOCTH ¢usnue- | 2,5,9,15,19,20, 5,8,11,15,18,23,24, | 16,19,25,26,30,31,
CKUX Teopwmii u 3akoHoB | 22,31,33,39,40,44, | 28,29,35,39,40,48 33-35,40,41,43,
44,47
[IpoBenenus  pacueToB
MapaMeTpoB MeXaHWu4Je-
ckux, rterodusmueckux | 1,4,6,7,10,13,14, 3,6,8,10,15,18,
H3 | u snekrpuueckux xapak- | 16,23,24,26,27,30, 10'143;363;;9451’25’ 24,27-29,32,36-
TEPUCTUK TpaHcropTHO- | 34,35,38,43,45,48 e 38,42,45,48-50
TEXHOJIOTHYECKUX KOM-
IJIEKCOB

6. YueOHO-MeTOAMYeCcKOe 1 MHGOPMALIMOHHOE o0ecnevyeHne TUCIUTIINHBI

6.1. Pexomenayemas aureparypa

Koanuectso
Tun [lepeueHp ¥ pEKBU3UTHI IUTEPATYPbI K3, B GUG
€KOMEH AN aBTOP, HA3BaHUE, FOJl U MECTO U3IAHUS )
p nau (aBTOp, , T ] JfaHns) HOTeKE
1 2 3
I'pabosckuit P. U. Kypce ¢usuku: yuebHoe nmocodue ais cTyaAeH-
TOB BY30B, OOy4arOIIUXCS 0 €CTECTBEHHOHAYYHBIM M TEXHHYE- 200
CKUM HampaBjeHusM U crenuanbHocTsMm / P. U. I'paboBckuit -
Cankr-IlerepOypr: Jlans, 2012 - 607 c.
YuebHble  |Kypc dusuku: yueGHOE MOCOOUe s CTYIEHTOB arpOMHKeHep-
U3aHnA HOTO (haKyabTeTa, 0OYJaIOIMIMXCS MO0 HANPABICHUIO TIOATOTOBKU
23.03.03 "OxkcruryaTanus TPaHCHOPTHO-TEXHOJOIMYECKUX Ma- 97
IIMH ¥ KOMIUIEKCOB" mpoduis "ABTOMOOHIN U aBTOMOOHIBHOE
X034HcTBO" OYHOTO U 3a04HOrO OoTneneHul / [A. H. JlapuoHoB u
1p.]; BopoHexckuii rocy1apcTBEHHBIN arpapHblii YHUBEPCUTET -




CrpaHuua 36 u3 40

Tun
PEKOMEH 1Al i

IIepedyeHb U PEKBU3UTEI IUTEPATYPBI
(aBTOp, HAa3BaHUE, FOJl U MECTO U3/1AHNUSA)

KomunuectBo
9K3. B Ou0-
JINOTEKE

1

2

3

Boponex: BopoHeKCKUI TrOCyAapCTBEHHBIM arpapHbIii YHUBEP-
curer, 2017 - 260 c. [HUT 16582] [IIT] URL:
http://catalog.vsau.ru/elib/books/b1355561.pdf

JlapuonoB A. H. Kypc ¢usuku [Dnekrponnsrii pecypc] / A. H.
Jlapuonos, 1O. U. Kypakos, B. C. Boumes, 1. H. Manukos, H.
H. Jlapuonoga, B. C. I'pexos, O. B. Boumesa, A. H. CBupugosa
- Boponex: BI'AY, 2016 - 202 c. [OU] [9BC Jlans] URL:
https://e.lanbook.com/book/178902

JlapuonoB A. H. Kypc ¢pusuku [DnekTpoHHBIH pecypc]: yuebHOe
nmocoOue As CTYJEHTOB OYHOI'O M 3a0YHOTO OTIEJIEHUN arpou-
JKEHEepHOTO (haKyabTeTa, OOYJAIONIUXCS M0 CHEIUaTbHOCTH
23.05.01.65 «HazeMHbIE TPaHCIOPTHO-TEXHOJIOTHYECKHE CPEN-
CTBa» CHelHaTu3alus «aBTOMOOUIbHBIE CPEICTBA B TPAHCIIOPT-
HbIX TexHosorusix» / A. H. Jlapuonos, B. Il. [ankuii, H. H.
JlapuonoBa - Boponex: BI'AY, 2018 - 360 c. [DU] [OBC Jlans|
URL.: https://e.lanbook.com/book/178919

JlaprionoB A. H. ®usuka: yuebHOe mocodue (Kypc JEKIUi) s
W3YYEeHUS TUCIHUIUIMHBI JUTsl 00YYaromKXCsl MO HaNpaBlICHHUSIM:
35.03.06 "Arpounxkenepus", 23.03.03 "Oxkcmiyatanus TpaHC-
MMOPTHO-TEXHOJIOTHYECKUX MamIuH 1 kKomriekcoB" / A. H. Jlapu-
oHoB, B. II. Illankuii; BopoHexckuii rocyaapCTBEHHbIA arpap-
HBbIH YHUBEpCUTET - BopoHex: BopoHexckuil rocy1apcTBEHHbIN
arpapubiii yauBepcutet, 2022 - 320, [1] c. [LIAT 23225] [IIT]
URL.: http://catalog.vsau.ru/elib/books/b169135.pdf

50

JlapuonoB A. H. ®usnyeckuil nNpakTUKyM [DJIEKTPOHHBIA pe-
cypc]: Ui CTYyIEHTOB OYHOT'O M 3a0YHOTO OTAEJICHHUI arpomxe-
HEpHOTO (pakynbTeTra, OOydYalIIUXCS IO CIEeNHUaIbHOCTH
23.05.01.65 «Ha3eMHBIE TPAHCHOPTHO-TEXHOJIOTHYECKUE CPE-
CTBa» CHEIHAlN3alusi «aBTOMOOUIIbHAS TEXHHKA B TPAHCIIOPT-
HbIX TexHosorusax» / A. H. Jlapuonos, B. C. Boumes, H. H. Jla-
puonoBa, O. B. Boumesa - Boponex: BI'AY, 2017 - 128 c.
[DU] [OBC Jlanp] URL: https://e.lanbook.com/book/178878

Tpodumona T. 1. Kypc ¢usuku: yued. mocobue s HHKEHEP-
HO-TeXH. cnenuanbHoctelt By3oB / T. U. Tpopumosa - M.: Aka-
nemust, 2007 - 560 c.

66

Mertoanueckue
U3NaHus

Boumes B. C. ®usuka. Pazgen: BoyiHoBas u KBaHTOBas ONTHKA
[DneKTpOHHBIN pecypc]: METOAMUYECKUE YKA3aHUs IS U3YYECHHUS
mucuuIuinael @u3nka U nmpoBefeHus 1abopaTopHbIX padoT 00y-
YJaromuMucs 1o HampasieHuio 35.03.06 "Arpoumxenepus” / B.
C. Bouues, A. H. JlapnoHoB; BopoHexckuil rocy1apcTBEHHBIN
arpapHbeil yHuBepcutTeT - Boponex: Boponexckuit rocynap-
CTBEHHBIM arpapHblii  yHuBepcurer, 2020 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152840.pdf

Bowumes B. C. ®usuka. Paznen: Mexanuka. MonekymsipHas ¢u-
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Komnuectso
Tun IIepedyeHb U PEKBU3UTEI IUTEPATYPBI K3, B 616-
PEKOMEH 1Al i (aBTOP, Ha3BaHUE, TOJl U MECTO U3AAHUS) HOTEKE
1 2 3
3MKa U TePMOJMHAMUKA [ DJIEKTPOHHBIN pecypc|: METOANYECKIE
YKa3aHUs s U3Y4eHHUS JAUCHHUIUIMHBI DHU3MKa W TPOBEACHUS
7a00paTOpPHBIX  paboT OOYYAOIMIUMHUCA [0  HAIMPABJICHUIO
35.03.06 "Arpounxenepus” / B. C. Boumes, A. H. JlapruoHoB;
Boponexckunii rocyjapcTBEHHBIN arpapHblii yHUBEpcUTeT - Bo-
poHEX: BOpOHEKCKHH TOCYAapCTBEHHBIM arpapHbIil YHUBEPCHU-
TET, 2020 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152841.pdf
Boumer B. C. ®uzuka. Paznen: DnekTpuyecTBO M MarHeTusm
[DnexTpoHHBIN pecypc]: METOIUYECKUE YKa3aHUsl TSl U3ydeHUs
TUCTUTITNHBI DU3MKa U MPOBEACHUS JTa0OPAaTOPHBIX padboT 00Y-
garonuMucs mo HampasiaeHuto 35.03.06 "Arpounxenepus" / B. 1
C. Boumes, A. H. JlapuoHoB; BopoHeXcKnii ToCcy1apCTBEHHBIN
arpapHbiil yHuBepcuTeT - Boponex: Boponexckuii rocynap-
CTBEHHBIM arpapubiii  yHuBepcuter, 2020 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152839.pdf
Tepuomeckue BeCTHI/.IK BopOHemcono TOCY/IapCTBEHHOIO arpapHOro yHUBEP-
- CUTETA: TEOPETHYECCKUI W HAyYHO-TIPAKTUUECKHUI xypHal / Bo- 1
. pOHEX. Toc. arpap. yH-T - Boponex: BI'AY, 1998-
6.2.1. DjeKTpOHHbIE OUOJIHOTEYHbIE CHCTEMBI
Ne HazBanue Pa3smenienue
1 | Jlaus https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | Dnekrponnas oubmuoreka BIAY http:/library.vsau.ru/
6.2.2. Ilpodeccuonasibubie 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE CHCTEMBI
Ne Ha3zBanue Pa3zmemenue
1 ArpapHnas poccuiickas HHpOpMaIMOHHAs http:/Awww. aris.ru/
CHCTEMA.
2 I/Ili(popMauHOHHaa CHCTEMA I10 CENBbCKOXO0- http://agris. fao.org/
3s1ICTBEHHBIM HayKaM M TEXHOJIOTHSIM
3 | baza manabix ®AOCTAT http://www.fao.org/faostat/ru/
4 | Iopran OTKpBITHIX TaHHBIX PD https://data.gov.ru/
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6.2.3. CaiiTbl 1 nHGOPMALOHHBIE TOPTAJIbI

No Hazpanme

Pasmerenue

1 | Bce 'OCTwr

http://vsegost.com/

2 | Poccuiickoe xo3siicTBO. CellbX03TEXHUKA.

http://rushoz.ru/selhoztehnika
/

3 | TECHSERVER ru: Bam nyreBoIuTens B MEPE TEXHUKH

http://tecﬁserver.ru/

7. MaTepHaJIbHO-TEXHHYECKOE M MPOrpaMMHoOe odecrnevyeHne TUCHUIIINHbI

7.1. Ilomemenust aJis1 BeAeHUs 06pa3OBaTean0r0 nmpouecca u 060py}10BaHI/Ie

HanmeHoBaHue MOMEIICHUH T TPOBEACHUS BCEX BUIOB
y4eOHOM 1eATeNbHOCTH, IPELYCMOTPEHHON YUEOHBIM IJIAHOM,
B TOM YHCJI€ TOMEIICHHUS ISl CAMOCTOSITETILHOM paboThI, ¢
yKa3aHUEM TMepPeYHs] OCHOBHOTO 000pyI0BaHMS, yIeOHO-
HATJISTHBIX TIOCOOMI M MICTIONIB3YEMOTO TIPOTPaMMHOT0 o0ecTie-
YCHUS

AJlpec mOMeIeHn JIst
IMMPOBCACHWA BCCX BUIOB
y4eOHOMU JIeATeTLHOCTH,
MPEAYCMOTPEHHOU YyaeOHBIM
TJTAHOM

VYyeOHas aynuTopus A IPOBENCHUs YU€OHBIX 3aHSITHM: KOM-
IJIEKT yueOHOW MeOenn, JeMOHCTPAIMOHHOE 000pyJAOBaHUE
y4eOHO-HaTJISITHbIE TIOCOOUSI.

VYdeOHast aynmuTOpus A TPOBEICHHs YYCOHBIX 3aHSATHI: KOM-
IJIEKT yueOHON MeOenn, NeMOHCTPAIMOHHOE 000OpyJAOBaHUE
y4eOHO-HaIJISIIHBIE  TTOCO0Ms, JabopaTopHOE O00OpyJAOBaHHUE
Case-study: wm3yueHHe 3aKOHOB yaapa MIapoB, OIpPEICIICHHUE
MOMEHTA UHEPIMH JTUCKA, N3yYCHUE BPAIIATSILHOTO IBHKCHHUS
TBEPIIOTO Tella ¢ OMOIIbI0 MasTHUKa O0epOeka, onpeecHre
kodpdunmenta [lyaccona MeTogoM aanadaTHYeckoro paciiv-
peHus, ornpenesieHue KodpPUIMeHTa BI3KOCTH MeTo oM CTOK-
ca

394087, Boponexckast 001.,
r. Boponex,
yi1. MuuypuHa, 1

394087, Boponexckast 001.,
r. Boponex,
yi1. MuuypuHa, 1, a.243, 245,
246.

[Tomerenne Ui caMOCTOSITEILHONH PabOThI: KOMILICKT y4eO-
HOW MeOenH, JEeMOHCTpPAIMOHHOE O0OpyIOBaHHE U y4eOHO-
HarJsIHbIC Toco0us, TaboparopHoe obopyaoBanue Case-study:
M3yuYeHHE 3aKOHOB yJapa IapoB, ONPE/ICIICHUE MOMEHTA UHEP-
IIUYU JICKA, U3YYCHUE BPAIIATEIbHOTO JBUKCHUS TBEPIOTO Te-
na ¢ nomolsio MasitHuka O6epbeka, onpenenenue Ko3Ppuim-
eHrta [lyaccoHa MeTOJIOM aqrabaTHYeCcKOro pacuIMpeHHsl, OTpe-
JeneHne Kod(pHUIMeHTa BA3KOCTH MeToJoM CTOKCAKOMITBIO-
TepHasi. TeXHUKa C BOBMOXKHOCTBIO TIOJKIIIOUeHHS K cetr "MH-
TepHeT" ¥ oOecreueHrueM JO0CTyla B AJIEKTPOHHYK HH(OpMa-
IIMOHHO-00Pa30BaTEBHYIO CPEIy, UCIOJIB3yeMOE MPOTrPAMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, fIunexc Bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, Statistica, Matlab 6.1/SciLab.

394087, BopoHnexckast 0011.,
r. Boponex,

yi. MuuypuHna, 1 (ayza. 113,

115, 116, 119 120, 122, 123a,

126, 219, 220, 224, 241, 243,

273 - ¢ 16.00 mo 20.00), 232a
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7.2. IlporpaMMHoe obecnieyeHue
7.2.1. IlporpaMmMHoOe obecriedeHne 001Iero HaA3HAYEHUS

No HasBanue Pasmemienue
1 | Onepanmonnsie cucteMbl MS Windows / Linux [1K B nokanbHoM cetn BIAY
[Maketsr opucHbix npuitoxenuit Office MS Windows / .
2 OpenOffice [1K B nokanbHoM cetn BIAY
[Iporpammsl st mpocmoTtpa ¢aitio AdobeReader / .
3 DjVuReader [1K B nokanbHO# cet BTAY
4 lsl%ar}é?epm Sunexc opaysep / Mozilla Firefox / Internet Ex- K B noxansioil cetu BLAY
5 | AutuBupycHas nporpamma DrWeb ES I1K B nokansHoOM cetn BI'AY
6 | IIporpamma-apxuBarop 7-Zip [IK B nokanbHO# cetn BI'AY
7 | MynsTumenua npourpsiatens MediaPlayerClassic IIK B nokanbHOM cetn BI'AY
8 | ITnardopma omnaitH-oOyueHus eLearningserver I1K B nokanbHOM cetn BIAY
9 | Cucrema kommsrorepHoro tectupoBanus AST Test ITK B nokanbHO# cetn BI'AY
7.2.2. CienuaJu3upoBaHHOE IPOrpaMMHOe obecrievyeHmne
Ne HazBanue Pa3smenienune
1 | [Taker crarucTrdeckoit 00paboTku MaHHBIX Statistica IIK ayn.122a (K1)
[T gns pemeHus 3agady TEXHUYECKUX BBIYMCICHUN o
2 Matlab 6.1/Scilab [1K B noxanbHo# cetu BIAY

8. MexaucuuiinHapHble CBSI3H

JucuuruinHa, ¢ kKoTopoi Heooxoau- | Kadenpa, Ha kotopoit npe- | PO 3aBenyromiero kadeapoi

MO COTJIACOBaHHE NoJaeTCs AUCIUIUINHA
b1.0.12. Marematuka MaremMaTuku 1 pU3HKH JLA. lllnmkuna
b1.0.19. Teopernueckas MexaHuKa MaremaTuku v pU3NKH JLA. lllnmkuna
b1.0.28. I'mapaBiauka ¥ TUAPOII- Mexannzanuu ;KUBOTHO-
HEBMOTIPUBOI, BOJICTBA M 0€30MIaCHOCTH

KU3HEJEATEILHOCTU

b1.0.30. OO0m1as >neKTPOTEXHUKA U | NEKTPOTEXHUKH U aBTO- J.H. Aponnyen
AJIEKTPOHHKA MaTHUKU
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IIpuniaoxenue 1

JIncr nepnoanveckux npoBepok padoyeii NporpaMmsl
U MH(pOpMAaIUsi 0 BHECEHHBIX H3MEHEHHUAX

JOJKHOCTHOE JIUIIO,
IIPOBOAUBIIIEE IIPO-

[TorpebHOCTD
B KOPPEKTUPOBKE

WNupopmanust 0 BHECEHHBIX

Bepky: ©.1.0., Hlata YRA3AHHEM COOTBET- M3MEHEHHUSX
CTBYIOIIUX Pa3/IeiioB
JOJKHOCTD .
paboyeil mporpamMmmbl
Her
Mnmxcuna JLA., Paboyas mporpamma
3aB. kadenpoit mare- | 17.06.2024 porp -
MATHKH 1 QU3HKH aKTyaJIM3upoOBaHa Ha
2024-2025 y4eOHbIi
roj
Her
Ulwmuza JLA., Pa6ouas nporpamma
3aB. Kadenpoit Mate- 17.06.2025 porp -

MaTUKU U QU3UKU

aKTyaJn3upoBaHa Ha
2025-2026 yueOHbIi
rox
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