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1 [InanupyemMble pe3yabTaThl 00y4eHHs 10 JUCHUIINHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B
OIIOII BO vHaAMKATOPAMHU JOCTUKEHHUSI KOMITeTeHIM A

1.1 llepeyenb KOMNeTeHIHI, POPMHUPYEMBIX Y4eOHOM TUCHUIITIHNHOM

NHaukaTopbl JO0CTHKEHUSA KOMIIeTeHIH I
Inanupyembie pe3yJibTaThl 00yYeHHUsI
OouenpodgeccuonalbHasi KOMIETEHIIUsI
OIIK-1. Cnocoben pemarh TunoBbie | OIIK-1.1 3naeT OCHOBHBIE 3aKOHBI MaTEMATHYECKHX,
3a1a49u poECCUOHANBHOM | CCTCCTBCHHOHAYYHBIX U obmenpodeccrHoHaTbHBIX

JNEATENBHOCTH HAa  OCHOBE  3HAHUi | AUCLMILINH, HEOOXOUMBIX IS PEIICHUS
TUTIOBBIX 33J1a4 B 00J1aCTH B 00JIACTH arpOHOMUH

OIIK — 1.2 YmMeer NPUMEHATH 3HAHUSA OCHOBHBIX
3aKOHOB MaTEMaTUYECKUX U €CTECTBEHHBIX

HayK JIJIs peIICHUsS CTAHAPTHBIX 3a/1a4 B 00J1aCTH
arpOHOMMH.

OlK - 13 Baageer uH()OPMAIUOHHO-
KOMMYHUKAIIMOHHBIMH TEXHOJIOTHSIMU B PEILICHUHN
TUIIOBBIX 33724 B 00JIaCTH B 00JIACTH arpOHOMMH.

KOI{ H HAUMCHOBAHHE KOMIICTCHIIUHN

OCHOBHBIX 3aKOHOB MAaTEMaTHYSCKHX U
€CTECTBEHHBIX HayK ¢ MPUMEHEHHUEM
MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH.

2. lenu u 321244 0CBOEHHS Y4eOHOM AMCUMILIMHBI, MECTO JTUCIUIIUHBI B CTPYKTYype
OI11011

Jucuunnuna ®uszmka oTHocUTCs K oOszarenbHoi vactu b1.0.13 ocHoBHOI mnpodeccnoHanbHOM
o0pa3oBaTeNbHOM MPOrpaMMbI  BBICIHIETO0 00pa30BaHUs 1O HampaBleHUIO moarotoBku 35.03.04
ArpoHOMHSL.
Henabro TMCIUTUTMHBIABIIACTCS
O3HAaKOMJIEHHE C OCHOBHBIM HambOoiee 06IJ_II/IMI/I (1)I/I3I/I‘IGCKI/IMI/I SABJICHHSMU MW 3adKOHAMH MW HX
TCOPECTUICCKUM OGOCHOBaHI/IeM, MOJIYYCHUC HABBIKOB IMPUMCHCHUSA TIOJYYCHHBIX 3HAaHUH K peUICHUO
NPaKTUYECKUX 33/1a4, yMEHHI UCIIOJIb30BaTh 3TH 3HAHUS B MPO(HECCHOHATBHOM eI TeNbHOCTH U (POPMHPOBAHKE
HEOOXOJUMBIX KOMIIETCHIIUH, a Takke co3gaHus (QyHIaMEHTaIbHOW 0a3bl JJIS YCIEUIHOIO OCBOSHHS psijia
JAUCHUILINH IIPUKIIAAHOI0 XapaKTepa.
J171s1 BBIpaOOTKH y COBPEMEHHBIX CIEI[HAIMCTOB C BBICIITUM 00pa30BaHHEM HEOOXOIUMBIX
METOJIOB (PU3UYECKOTO UCCIIEIOBAHUS HEOOXOANMO peuleHue Ciedyiouux 3a0au.
- HU3YyUYCHHUEC OCHOBHBIX COBPECMCHHBIX (1)I/I3I/ILIGCKI/IX HpeZ[CTaBJ'ICHI/Iﬁ yeJjioBeka 00 OKpYXXaromeM MHPE;
- OBJIAJICHUC q)YHIIaMeHTaJIBHBIMI/I (I)I/I?:I/I‘IGCKI/IMI/I IMMOHATUAMHU, TCOPUSIMU N 3aKOHAMH, a TaKXKE
METOJaMU (1)I/I3I/I‘{CCKOFO HCCICOOBaHUA,
- YCBOCHUC MCTOAOB H IMPUCMOB PCHICHUA 3aAda4d H3 PA3JIUYHBIX obnacreit (1)H3I/IKI/I n 6y,[ly]ll€ﬁ
CIIEIINATILHOCTH.

3. O0beM y4yeOHOM AMCHUIUIMHBI B 324YETHBIX €AMHUIAX C YKa3aHMEM KOJMYeCTBA
aKaJeMHM4YeCKHX 4aCOB, BbIICJICHHBIX HA KOHTAKTHYI0O padoTy 00y4aromuxcs ¢ mpenojaBaresieM
(mo BUAAM y4eOHBIX 3aHATHI, TeKYIIMii ¥ NMPOMEKYTOYHbIH KOHTPOJb MO JMCUHMILJIMHE) U Ha
CaMOCTOAITEJILHYIO padoTy 00y4aromuxcst

3aounas popma oOyueHust

Buz yue6HO# paboThl 2 ceMecTp
OO0mast TPYA0EMKOCTh AUCITUTUINHBI, 3a4€THBIX €IMHUI] 3
4acoB 108
AyauTopHas (KOHTAKTHas1) padoTa, 4acoB 72,25
B T.4. 3aHSTHUS JICKIIMOHHOTO THIIA 36
3aHATHUS CEMUHAPCKOTO TUTIA 36




IIpomMexyTouHast arTecTanus

0,25

CamocTtosiTeibHast padoTa 00y4aomMXcsi, 4YacoB 31,75
B T.4. KypcoBas pabota -
KonTposs (camocTosiTe/IbHASI/ KOHTAKTHAS) 4
Buza npomexyTo4HON aTTecTaluu 3a4€T
3aounas Gpopma o0ydeHHs
Bup yae6HO# paboThl 3 cemectp
OO6m1ast TpyA0€MKOCTh AUCIUIUIMHBI, 3a4€THBIX €UHUIL 4
4acoB 144
AynuTopHasi (KOHTaKTHas1) paboTa, 4acoB 14,3
B T.4. 3aHATHUS JIGKIMOHHOTO TUTIA 6
3aHSATHUS] CEMUHAPCKOr0 TUMA 8
[IpomexyTouHas arTecTanus 0,3
CamocrosiTe/ibHasi padoTa 00y4alouIuXcs, 4acoB 120,7
B T.4. KypcoBas pabota -
KoHTpoJib (camocTosITe IbHASI/ KOHTAKTHASA) 9
Buza npomexyTo4HON arTecTanuu JK3aMEH

4. Copepskanme IMCUUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3JesiaM) ¢ YKa3aHueM
OTBEJICHHOT0 HA HUX KOJIMYECTBA aKA/IeMUYECKUX YACOB ¥ BUI0OB YUE€OHBIX 3aHATHIH
4.1 Ilepeuens pazoenos OucyunIuHbL ¢ yKA3aHuem mpyooemMKkocmu ayoumopHoil (KOHmaxKmHoi) u
camocmoamenvHoil padomaol, U006 KOHMPOJIell U nepeyHsA KOMnemeHyuil

3aounas hopma oOydeHHs

TpymoeMKOCTb, 4acoB Kog
B TOM YHCIIE HaumeHoBaHue |KOMIIETEH
" v
HanmeHnoBanwue pas3ienoB u TeMm ayJIMTOPHOMN OIIEHOYHOTO LUU
BCETO .\ |camocrosiTen
(KOHTaKTHOM) o cpeacTsa
BHOI paboTHI
paboThl

Pazpen 1. Mexanuka. Konebanus u 24 4 20 OrueT 1o OIIK-1
BOJIHBI nabopaTopHoii padoTe,
1.1. KunemaTuka 1 JUHAMHUKA 8 - 8 CO6€C€I{0BaHI/Ie,6
1.2. Dueprus. Pabora 4 2 2 KOHTPOJIbHAA pabota,

TECT
1.3. PensatuBucTckas MexaHuka 2 - 2
1.4. DneMeHThl MEXaHHUKH CIUTOIIHBIX 4 i 4
cpen
1.5. l'apMonHnuecKkue KojieOaHus u 6 2 4
BOJIHBI
Pa3nen 2. MogexkyJsipHasi pu3uka u 24 2 29 OTYer o OIIK-1
TePMOAMHAMHUKA nabopaTopHoii pabore,
2.1. OcHOBBI MOJIEKYIISIPHO- 14 2 12 cobeceoBaHHE,
KHHETUYECKOU TEOPHH KOHTpOINIbHAs paboTa,
2.2. TepMoauHamMuKa 10 - 10 recT
Paznen 3. DnexkTpuyecTBo 24 2 22 Ot4er no OIIK-1
3.1. DneKkTpocTaTKA 10 1 9 mabopaTopHoii pabore,
3.2. TIOCTOSIHHBII 3IEKTPUYECKHI TOK cobecenoante,

14 1 13 KOHTpOJIbHAs padora,

TecT

Paznen 4. Marnetusm 24 2 22 Oryer 1o OIIK-1




4.1. DneKTpoMarHeTusmM 12 - 12 naboparopHoii pabote,
4.2. DneKTpoOMarHUTHAS UHIYKIUS 0 cobecenoBaumue,
TepeMeHHBIiT TOK 12 2 10 KOHTpOJIbHAS paboTa,
TECT
Pa3pmen 5. Ontuka. KBantoBas 24 2 29 Oruer o OIIK-1
dusnka nabopaTopHoii padoTe,
5.1. BoiHOBast ONTHKA 12 2 10 cobecenioBanme,
5.2. KBanToBas pu3uka 12 - 12 KOHTpOIIbHAA padoTa,
TecT
Paznen 6. dusuka aroma, aTOMHOI0 147 2 127 OIIK-1
AAPA U 3J1€MEHTAPHBIX YACTHILY ’ ’ OTuer o
6.1. Atom 5 - 5 nabopaTopHOl pabore,
6.2. DieMeHThI (PU3UKU TBEPOTO TEIa 5 - 5 cobeceoBanue,
6.3.ATOMHOE S/IpO 5 2 3 KOHTPOIIbHasi ~ palora,
6.4. DneMeHTapHbIC YaCTHIIBI H 57 i 57 reer
¢du3nyeckas KapTHHA MUPA ' '
Kontpoar, 9,3 03 9  [Ixsamen OTIK-1
(camocTOsITE/IbHASI/ KOHTAKTHAS)
HToro 3a cemecTp 144 14,3 129,7
Ilpumepnutii nepeuens OueHOUHBIX CPEOCME 011 MeEKyulez0 KOHMpPOJia YCneeaemocmu
Ne | HaumenoBanue | KpaTkas xapakTepuCTHKa OLIEHOYHOTO CPEACTBA IIpencraBnenue
/1 | OLIEHOYHOTO OIICHOYHOTO
CpeJlcTBa cpencTBa B poHe
1 3anaua CpencTtBo  OLEHKM YMEHHA MNPUMEHATh monydeHHble | Kommiekr 3amad u
(mpakTHyeckoe | TEOpETHUYECKHE 3HAHUS B MIPAKTHUECKON CUTYaIUH. 3a/laHui
3a/iaHue, 3anaya (3a7aHue) JO/DKHA ObITh HAlpPAaBJICHA Ha OILICHUBAaHUE
naboparopHas TeX KOMIIETEHIIUII, KOTOpbIE MOAJIEKAaT OCBOCHUIO B TAHHOU
pabota) TUCIMILINHE, JTOJDKHA COJepX,aTh YETKYI HHCTPYKIHUIO TI0
BBINOJTHEHHIO WUJIW aJITOPUTM JEHCTBUI.
2 Cobecenopanne | CpeicTBO KOHTPOJIS, OPraHW30BaHHOE Kak crienuanbHas | Bompock o
Oecema mpernojaBaTenss C OOy4alOIIMMCS Ha  TEMBI, | TeMam/paszienam
CBSI3aHHBIE C M3Y4YaeMOH JMCUWIUIMHOMN, U PACCUMTAHHOE Ha | ITUCIUILTAHBI,
BBISICHEHHE  o0ObeMa  3HaHMH  oOywaromierocss IO | MpeJCTaBICHHbIE B
OTIpeIeIEHHOMY pa3zielly, TeMe, IpolieMe H T.1I. NPUBSIZKE K
KOMTIETEHIIUSM,
peayCMOTPEHHBIM
PII/
3 Tecr CucrtemMa cTaHIApTU3UPOBAHHBIX 3afaHuil, mo3Bosttomas | Goux TECTOBBIX
aBTOMATHU3MPOBAaTh NPOLEAYPY U3MEPEHUs] YPOBHS 3HAHUN M | 3aJaHUi
yMeHH# 00yJaronierocs.
4 KontpoinbHas CpenctBo TIpOBEpKH YMEHHMHA MPHUMEHATh moiy4deHHble | KommmekT
pabora 3HAHMs Ul PELICHUs 3a/1a4 ONPENENIEHHOr0 THIA MO TeME | KOHTPOJIBHBIX
WK pazaeny 3aJaHni 1o
BapHUaHTaM
5 Pedepar [Iponykt CaMOCTOSITETTHHON paboThI cryznenta, | Temsl pedeparos
MPECTaBIISIIONINI cOO0H KpaTKoe H3JI0KEHNE B TUCbMEHHOM
BHJE TMONyYEHHBIX pPE3YyIbTaTOB TEOPETHYECKOTO aHaIn3a
OTIpENICTICHHOW  HaydHOH  (y4eOHO-HMCCIIeIOBATEIIHCKON)
TEMBI, TJIe aBTOP PACKPBIBAET CYTh UCCIEAYEMOH MPOOIIEMBI,
MPUBOIUT Pa3IMYHbIC TOUYKH 3PEHHSA, 4 TaKKe COOCTBEHHBIC
B3TJISIIBI HA HEe.




4.2. Conep:xaHne JMCHUILIMHBI 10 pa3aeaam

Paznen 1.Mexanunka. Kojedoanus ¥ BoJIHBI

Lesn - nproOpeTeHne TEOPETUIECKUX M MPAKTUIECKUX HABBIKOB (PM3UUECKOTO UCCIICAOBAHMS,
Ha OCHOBE 3HAHUI (PyHIaMEHTAIBHBIX 3aKOHOB MEXaHUKH.

3agaum — HaAy4UTh CTYJEHTA BIAJIeTh METOIaMH PEILICHHs 3a/1a4 [0 JAHHOMY pa3eny (GU3uKH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

1.1. KunemaTnka U JUHAMHKA.

MarepuanpHas To4ka. AOCOMIOTHO TBEpPJAOE Ten0. BeKTopHBIN (KOOpIWHATHBINA) METOM
ONMCAHUSA OTHOCUTENBHOIO [JBUKEHHUS MaTepuanbHOM Toukd. KuHemarnuyeckue ypaBHEHUS U
TpaekTopusi JBWKEHHA. CKOPOCTh M YCKOPEHHME TOUYKM KAaK IPOM3BOJHBIE paJauyca-BeKTOpa IO
BpeMeHH. CKOPOCTh U YCKOpPEHHUE IPU KPUBOJIMHEWHOM ABM>KEHHU. HopManbHOE M TaHr€HLIMAIbHOE
yCKOpeHHs. [[BUKeHHE YacTULIbl IO OKPYKHOCTH. YTJIOBas CKOPOCTh U YIVIOBOE YCKOPEHHUE, UX CBS3b
C JIMHEHWHBIMU CKOPOCTSMH M YCKOPEHMSAMHM TO4YEK Bpamawomerocs tena. l[locrynarensHoe u
BpalllaTeIbHOE JABMKEHHUS aOCOIIOTHO TBEPAOTO Tena.

3aKOH MHEPLUUHU U UHEPLUAIbHbIE CUCTEMBI OTCUETA. 3aKOHBI TUHAMUKH MaTepUaIbHON TOUKU
U CHUCTEMbl MaT€pUAIbHBIX TOYeK. BHemHue W BHyTpeHHHE cuibl. LIeHTp macc (LIeHTp UHEpPLUU)
MEXAaHUYECKOM CHUCTEMBI U 3aKOH €ro JABM)KECHHUA. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHas cuia.

3aKOH BCEMUPHOTO TATOTEHMs. ['paBUTAlMOHHAs NOCTOsIHHAs. ['paBUTAlMOHHOE MOJE.
Yckopenne cBoOOmHOTO maaeHus. JIBrkeHHe Ten y moBepxHocTH 3emiu. llepBas kocmuueckas
CKOpOCTb.

Cunel ynpyroctu u TpeHus. JnHaMuka BpallaTelbHOIO ABMXKEHHS. MOMEHT CHIIbI, MOMEHT
MHEPUMU U MOMEHT HMIyJbca. MOMEHT CHJIbI OTHOCHUTEIbHO OCH. MOMEHT uMIlylbca Tena
OTHOCHUTEJIBHO OCH. YPAaBHEHUE JMHAMUKHU BpaALIaTEIBHOIO JABUKEHUSA TBEPAOrO TEJNA OTHOCUTEIBHO
HENOJBWKHOW ocu. KuHeTndeckas 3HEprus BpallaroIIerocs Tejla. 3aKOH COXPAaHEHUS MOMEHTa
HMITYJIBCA U €T0 CBS3b C M30TPOIHOCTBIO MPOCTPAHCTBA.

1.2.3ueprus. Pabora.

3aKOH COXpaHEeHMsI U IPEBPAICHUS] SHEPTUU

OHeprusi Kak yHUBEpcalbHas Mepa pazIuyYHbBIX (OpM IBMKEHUS U B3aumozencTBus. Pabora
nepeMeHHoM cwibl. KuHeTnueckas SHEpryus MEXaHUYECKOW CUCTEMBI M €€ CBSI3b ¢ pa0O0TON BHEIIHUX U
BHYTPEHHUX CUJI, IPHJIOKEHHBIX K CUCTEME.

[Tone xak opma Marepuu, OCYHIECTBISAIONIAs CHUJIOBOE B3aMMOJEHUCTBHE MEX]Y YacTHIIAMU
BeniecTBa. [loTeHManbHas dHEprus MaTepualbHOM TOYKM BO BHEIIHEM CHJIOBOM IIOJIE U €€ CBS3b C
CWJIOM, JeHCTByIOIIEH Ha MaTepuanbHyl0 TOuky. lloHATHe O rpagueHTe ckaugpHOW (yHKUIUU
koopauHar. llone nenTpanpHbeix cuin. IloTeHnmanpHas HSHEprusi CHUCTEMBL. 3aKOH COXpPaHEHUs
MeXaHW4YecKoil sHepruu. [luccumanusi sHepruu. 3aKOH COXpPaHEHMs] W NPEBpAIICHUsS SHEPrUU Kak
IIPOSIBJIEHUE HEYHUUYTOKUMOCTH MaTepuu M €€ IBHkeHHUs. [IpuMeHeHHe 3aKOHOB COXpaHEHMs K
CTOJIKHOBEHUIO YIPYIUX U HEYIIPYTUX TEIl.

1.3.PensiTuBUCTCKAsT MEXaHUKA.

[Tpunumn otHocutensHoctu ["anmunes. [IpeobpazoBanus [Nanmes. HenneprmanbHble cUCTEMBI
orcuéra. Cunbl mHepumu. Cuna Kopuonuca. 3akoHBI COXpaHEHMsI B HEMHEPLMAIBHBIX CHUCTEMax
OTCYETA.

[TpyHIMII OTHOCUTEIBHOCTH B PEIATUBUCTCKOM MexaHuke. IlocTynaTel cienuanbHOM TEOpUH
otHocutenbHocTH. [IpeobpazoBanue Jlopenua. [lonstue onxHOoBpeMeHHOCTH. OTHOCUTENBHOCTD JJTUH
U MPOMEXYTKOB BpeMeHHU. VIHTepBasl MeXay COOBITHSIMH M €r0 WHBAPHAHTHOCTH MO OTHOILIEHUIO K
BBIOOPY MHEPIMAIBHON CHUCTEMBI OTCUETA KaK IMPOSBICHUE B3aMMOCBS3U MPOCTPAHCTBA M BPEMEHHU.
PenaTuBuCTCKHI 3aKOH CHOXKEHHsS CKopocTed. PemaruBuctckuii ummnynsc. (OCHOBHOM 3aKOH
PEIATUBUCTCKOM NMHAMHUKU MaTEPUAIBHON TOUYKH. PelATMBUCTCKOE BBIpaKEHHE I KMHETHYECKOU
SHepruu. B3anMoCBs3b Macchl M dHEPTrU. DHEPrusi CBA3U CUCTeMbl. COOTHOILICHHE MEXAY MOJHOMN
SHEPrUe M HUMIIYJIbCOM YACTHIbl. ['paHUIbl NPUMEHUMOCTH KJIACCUYECKOM (HBIOTOHOBCKOIN)
MEXaHUKH.

1.4. DnemMeHTHI MEXaHUKH CIUIOMIHBIX CPE/I.
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OOme cBOMCTBa KHJIKOCTM W Ta3a. YpaBHEHHE paBHOBECUS M JIBU)KCHHUS HKUIKOCTH.
NneanbHas xuakocts. ['uapoctatuka Hec)kumaemMon kuAKocTH. CTaMOHApHOE TEUEHUE UJI€aIbHOMN
JKUJIKOCTU. YpaBHeHUE bepHyim.

Bsskas xuakocts. Cuiibl BHYTpeHHEro TpeHusa. CTaluOHapHOE TEUEHHE BS3KOM KUIAKOCTH.
®opmyna Ilyazeitna. dopmyna Crokca. ['maponumHamuueckas HeycToWunBocTh. [lonsitue o
TypOyJIEHTHOCTH. /IBHKEHME Te B )KUIKOCTSIX U razax.

WneansHo ympyroe teno. Yopyrue nedopmanuu U HanpsokeHus. 3akoH ['yka. [lnactudeckue
nedopmanuu. [Ipeaen npoyHocTH.

1.5. 'apmonnyeckue KoneOaHus U BOJHBI.

Konebanusi. Mexanuueckue konebanus. Kunematnueckue XapakTEpUCTUKH TapMOHUYECKUX
konebanuit. Jluddepennumansnoe ypaBHeHHE TapMOHUYECKHX KosieOanuil. [IpyKuHHBIH, hu3nueckuit
U MaTeMaTHUYeCKUi MasTHUKU. DHEpPrus rapMoHHUYecKuX KoseOaHuil. CiokeHHe TapMOHHYECKHX
KOJICOAHWH OJHOTO HANpaBICHUS W OJUHAKOBOM dacToThl. buenus. ClioxxeHUs B3aUMHO
NEePIeHIUKYIApHBIX KojeOanuil. [IuddepeHnnansHoe ypaBHEHHE 3aTyXamIIUX KoieOaHUM U ero
pemenue. Juddepenunansnoe ypaBHeHHE BBIHYKICHHBIX Koniebanuii. [TonsTre o pe3oHaHce.

MexaHnu3m 00pa3oBaHUsS MEXaHMYECKHX BOJIH B ympyroit cpene. [IpomonbHble U monepeuHbie
BosHBL. CuHycouaanbHble (TapMOHHYECKUE) BOJIHBL. YpaBHEHHE Oerymieil BOiHBI. [[iMHA BOJHBI U
BOJIHOBOE uHciio. BonHoBoe ypaBHeHue. PazoBas CKOpPOCTb. JHEprusi BOJIHBL. BekTop Ywmosa.
Bonnosoi naker. I'pynnoBas ckopocts. KorepeHTHOCTSb.

WuTepdepenmus BonH. OOpa3zoBaHUe CTOSYHUX BOJH. YpaBHEHHUE CTOSYEH BOJIHBI U €r0 aHAJIH3.

Pazpnen 2. Mosekyasipaasi pu3uka ¥ TepMOAUHAMHKA

Lesn - nproOpeTeHne TEOPETUIECKUX M MPAKTUIECKUX HABBIKOB (PHM3MUECKOTO UCCIICIOBAHMUSA,
Ha OCHOBE 3HaHWH (PyHaMEHTAJIbHBIX 3aKOHOB MOJIEKYJIAPHON (DPU3UKU U TEPMOIUHAMUKH.

3agauu — HAy4YUTh CTYJEHTA BJIAJIETh METOJaMH PEIICHUS 3a]1a4 110 IaHHOMY pa3feny (pU3uKu.

Ilepeyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUIECKON TEOPHUH.

TepmoarHaMUYECKHUI M CTATUCTUUECKUHA METO/BI HCCIIEA0BaHNsA. MaKpOCKOIIMYECKOE COCTOSHUE.
Makpockonryeckre napaMeTpbl Kak CpeJHUE 3HAUYCHHUSI.

W3onpoueccsl M 3aKOHOMEPHOCTH MX NpPOTEKaHUsA. AOCONIOTHAs TeMmIlepaTypHas IKaja.
VYpasnenue Knaneiipona-Menpaeneesa.

Mognens wuzgeanbHoro rasa. BblBon ypaBHEHMsI MOJIEKYJISIPHO-KMHETHYECKOH TEOPHUH
UJeaNbHBIX Ta30B JUIs JaBJICHUS U €ro cpaBHeHUE ¢ ypaBHeHHeM Kianelipona-MenaeneeBa. CpenHss
KMHETUYECKasi HEPTrUs MOJIEKYJl. MOJIEKYISIPHO-KHHETHYECKOE TOJIKOBAaHUE TEPMOJMHAMHUYECKON
TEMIEPATYypPHI.

3akoH MakcBema Julsl pacipenesIeHus] MOJIEKYJI MICAIIBHOIO Ia3a MO CKOPOCTSAM M DHEPTUsAM
TEIUIOBOTO ABMKeHUs. bapomerpuueckas gpopmyna. 3akoH bonbimMana Juis pacripesieneHus: YacTUl] BO
BHEIITHEM MOTEHLMAIbHOM Tosie. CpeHee Yucio CTOJIKHOBEHUH U CpelHssl IIMHA CBOOOIHOTO Ipodera
MOJIEKYI.

SBnenus nepenoca. Auddysus. Kospounuent nudpdysun. Auddysus B razax, KUIKOCTIX U
TBEPABIX TenaxX. TermmonpoBogHOCTh. KoadduimeHT TermmonpoBoHOCTH. TeMIepaTyponpoBOIHOCTb.
Bsskoctb. KoahdunueHTs! BA3KOCTH ra30B U )KUIKOCTEH.

UYucno creneHeil cBOOOABI MOJEKYJbl. 3aKOH PaBHOMEPHOIO pacIpe/esieHUs] SHEpPruu 1o
CTeNeHsIM CcBOOO/bI MOJIEKyJ. BHYTpeHHss 3Heprust ujaeanpHoro raza. Pabora rasa mpu M3MEHEHUHU
ero oobpéma. KomnuectBo temnotel. Temnoémkocts. IlepBoe Hauano tepmonuHamuku. [Ipumenenue
NEepBOr0 Hayaja TEPMOJMHAMUKH K H30MpoleccaM M aauadaTHOMY IPOILECCY HJIEaIbHOTO Tasa.
3aBUCUMOCTH TEINIOEMKOCTH MEaIbHOTO ra3a OT BHJIa IpoIecca.

2.2. TepmonmHamMuka.

O6parumbie 1 HeoOpaTtuMble mporecchl. Kpyroso# mporecc (mukin). TernmoBeie ABUTATENN U
xonoauibHble MamuHbl. [{ukn Kapuo u ero KIIJ[. Bropoe Havano tepmoaunamuku. HezaBucumocTs
KITJI mukna KapuHo ot mpupombl pabodero Tena. DHTPOMUA. DHTPONUS HCATHHOTO TOJKOBAHHE
BTOPOT'0 Hayaua TEPMOAUHAMUKH.



Peanbuble ra3pl. Cuiabl M NOTEHUUAIbHAs HSHEPIUS MEKMOJIEKYJISIPHOTO B3aUMOJAECHUCTBHUS.
VYpaBuenue Ban-nep-Baanbca. M3orepmbl Ban-aep-Baanbca.

TepMoanHaMuKa OBEPXHOCTH paszzena AByX cpea. [loBepXHOCTHast SJHEprusi U HaTSHKEHUE B
xuakoctax. CMaunBanue. JlaBiaeHue noa HCKPUBJICHHOW MOBEPXHOCTHIO )KUAKOCTH. KanumispHOCTb.

da3zoBble npespatieHus. Pa3oBble quarpaMMbl. Kputnueckoe COCTOSHHUE.

Kunkue kpucrtauibl.

Pasznea 3. JiekTpuuecTBo

Lesn - nproOpeTeHne TEOPETUIECKUX M MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHMUA,
Ha OCHOBE 3HAHUI (PYHIaMEHTAJIbHBIX 3aKOHOB JIEKTPOCTATUKHU U MIOCTOSTHHOTO TOKA.

3agaum — HaAy4UTh CTYJCHTA BIaJIETh METOJIAMH PEILICHHS 33124 110 JAHHOMY pa3zieny (hU3UKH.

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jeJia:

3.1.DnekTpocraTuka.

3aKOH  COXpaHEHHUs  JJIEKTPUYECKOTro  3apsia.  Jiekrpudyeckoe  mosie.  OCHOBHBbIE
XapaKTEPUCTUKU BJIEKTPOCTATUYECKOTO MO — HANPsHKEHHOCTh M moTeHnuain. Hanmpspk€HHOCTH Kak
rpagueHT noTeHnuana. Pacuér snexrpocTtaTuueckux mojiei MeToaoM cyrneprno3unuu. [IoTok BekTopa
Hanpspk€HHOcTU. Teopema Octporpajackoro-l'aycca [isi 3JI€KTPOCTaTUYECKOIO IOJISI B BaKyyMe.
[Ipumenenue teopembl OcTporpajackoro-I'aycca k pacu€ry moss. DIEeKTPUUYECKOE T0JI€ B BEIIECTBE.
CBoOofHBIE W CBsI3aHHBIC 3apsAibl B JIUAJCKTPUKAX. THUIBI JUAJEKTPUKOB. OJEKTPOHHAS U
OopueHTaloHHas nojspusanus. [lonspuzoBaHHOCTh. udneKkTpruueckas BOCIPUUMYHBOCTD BEIIECTBA.
DnekTpuueckoe cMmelieHue. JusnexkTpruueckas IpOHULAeMOCTh Cpe/ibl. Bpluncienne HanpsykEHHOCTU
noJist B In3JeKTpuKe. CerHeTO3IEKTPUKH. DIIEKTPETHI.

[IpoBoaHMKHN B 3yieKTpuueckoM moje. Ilose BHyTpM NHpOBOJHMKA U Yy €ro MOBEPXHOCTH.
Pacnpenenenue 3apsgoB B IPOBOJHUKE. DJIEKTPOEMKOCTh YEAMHEHHOTO IPOBOJHMKA. B3anmuas
€MKOCTb JIBYX MPOBOAHMKOB. KoHIeHcaTOpbl. DHEprusi 3apsiKEHHBIX MPOBOJHUKA, KOHIEHCATOpa U
CUCTEMBI IIPOBOIHUKOB. DHEPTHUA ANEKTPOCTaTUYeCcKOro nost. O0bEMHAS MIOTHOCTh SHEPTUH.

3.2.IToCTOSIHHBIH IEKTPHUUECKUH TOK.

[ToCTOSIHHBIN ANEKTPUYECKUH TOK, €ro XapaKTEpUCTHUKM U YCIOBUSL CYIIECTBOBAHUS.
Kiaccuueckast ayeKTpoHHAsT TEOPHS AJIEKTPONPOBOJIHOCTH METAJIOB M €€ ONbITHbIE 0OOCHOBAHUS.
BoiBon 3akoHa Oma B auddepeHuuanbHol ¢opMe M3 DSJICKTPOHHBIX MPEACTaBICHUH. 3aKoH
Bunemana-®panna. 3akon Oma B uHTErpaibHoi Gopme. Pa3HOCTh MOTEHIIMATIOB, AJIEKTPOIBIKYIIAs
cuna, HampspbkeHue. 3akoHbl Kupxroda. 3akon [[xoynsa-Jlenma. DiexTpuueckuil TOK B BaKyyMe.
PabGora BbIXO/Ia SIEKTPOHOB W3 MeTawia. TepModJieKTpoHHas smuccus. Tok B razax. [lmasma.
DNEKTPONPOBOJIHOCTh  DJIEKTPONMUTOB. 3akoHbl Dapages. ODIJIEKTPOIU3 U €ro NpUMEHEHHE.
TepmoonnekTpuueckue sBieHns. KoHTakTHas pa3HOCTb MOTEHIMAIOB.

Paszpnen 4. Marnerusm

Iesn - npuoOpeTeHne TEOPETUIECKUX U MTPAKTUYECKUX HABBIKOB (PU3MUECKOT0 UCCIIEI0OBaHUA,
Ha OCHOBE 3HAHUH (yHIaMEHTAJIbHBIX 3aKOHOB JIEKTPOMarHeTu3ma.

3agaum — HaAy4UTh CTYJI€HTA BIaJIeTh METOJIaMH pEIIeHHs 3a/1a4 [0 JAaHHOMY pa3eny (QUu3MKH.

Ilepeyenb y4eOHBIX 2JIEMEHTOB pa3jesa:

4.1.9neKTpoMarHeTusM.

MarnutHoe nosie. MaruuTHas MHAYKIUSA. 3aKOoH AMIiiepa. MaruuTHoe noje Toka. 3akoH buo-
Cagapa-Jlanaca u ero npuMeHeHUe K pacy€Ty MarHUTHOTO 1oJisl. MarHUTHOE 10J1€ IPSAMOJIMHEWHOTO
IPOBOJHMKA C TOKOM. MarHuTHOE IoJie KPYroBOro TOoKa. MarHUTHbII MOMEHT BHUTKA C TOKOM.
BuxpeBoil XxapakTep MarHMTHOTO MOJis. 3aKOH MOJHOIO TOKa (LMPKYJSAIMS BEKTOpa MarHUTHOM
WHAYKIIUN) AJI1 MAarHUTHOTO TOJIsl B BaKyyMe U €ro IpUMEHEHHUe K pacyéTy MarHUTHOTO TIOJIsl TOpouIa
U JUIMHHOTO cojeHoujaa. [leficTBUe MarHUTHOrO Mojs Ha ABWXKymuics 3apsa. Cuna Jlopenna.
JIBr>keHue 3apsKEHHBIX YacTUI] B MATHUTHOM Tosie. [IpuHIUI qelCTBUSA HMKINYECKUX YCKOPUTENEH
3apspkeHHBIX uyacTull. O¢dext Xomra. MI'J[-renepatop. KoHTyp ¢ TOKOM B MarHuTHOM TOJIE.
MarnauThsiii notok. Teopema Octporpaackoro-I'aycca. PaboTta mepemenieHus: MpoBOIHUKA U KOHTYpa
C TOKOM B MarHUTHOM IIOJIE.



MarnutHoe T1OJ€e B BemecTBE. MarHMTHbIE MOMEHTBHI aTOMOB. THIIBI MAarHETHUKOB.
HamaramuenHoctb. MHKpPO W Makpo TOKH. OJIEMEHTapHas TEOpUs [ua- W IapamMarHeTu3Mma.
MarauTHas BOCIPUUMYHMBOCTD BEIIECTBA U €€ 3aBUCHUMOCTh OT TEMIEPATYpPbl. 3aKOH IOJHOTO TOKA
JUIsl MAarHUTHOTO T0JIA B BewlecTBe. HanpsykeHHOCTh MarHUTHOrO 1oJiss. MarHuTHas MpOHUIAEMOCTh
cpenbl. @eppomarHetuku. Onbitel CtoneroBa. KpuBass HamarHuuuBaHus. MarHuTHBIN THUCTEPE3UC.
Touka Kropu. Jlomensl. CiHOBas mpupoa ¢peppoMarHeTu3ma.

4.2. DnexTpoMarHuTHasE MHIYKIHUS U TIEPEMEHHBINA TOK.

SBnenne snekTpoMarHuTHOM WHAYKIMU (ombITel Dapaxes). IlpaBuno Jlenma. 3akoH
JIEKTPOMArHUTHOW MHAYKIMM M €ro BbIBOJ M3 3aKOHAa COXpaHEHMsI DSHEpruu. SIBieHue
caMOMHAYKIMU. MHIYKTUBHOCTh. TOKM NpU 3aMBIKAHWU U Pa3MbIKaHUU LENU. SIBIeHUE B3aUMHOMI
UHAYKIMH. B3anMHas WHAYKTUBHOCTb. OHEPIrUs CHUCTEMBl NPOBOJHHKOB € TOKOM. OO0b&éMHas
IJIOTHOCTh SHEPTUUA MAarHUTHOTO noJid. Llenu nepemeHHoro Toka.

OcHoBbI Teopun MaxkcBesuia Juis 3J1€KTpOMAarHUTHOTo nojist. BuxpeBoe anekrpuueckoe none. Tok
cMelleHus. YpaBHeHUs: MakcBelnia Aj1sl SIEKTPOMAarHUTHOTO TIOJIsl B MIHTETPaIbHOM opMme.

["apMoHMYECKHE SIEKTPOMAarHUTHBIE KoJieOaHUs W MX xapakrepuctuku. Huddepenunansaoe
ypaBHEHHE SJCKTPOMArHUTHBIX KOJIeOaHW. DIEKTPUYECKHIl KoieOaTeNbHbI KOHTYp. OHEprus
AIIEKTPOMArHUTHBIX KojieOanmid. [uddepenunanbHoe ypaBHEHHE SJIEKTPOMATHUTHBIX KOJICOAaHUN U
ero pemenue. JuddepennuanbHoe ypaBHEHHE BBIHYXKICHHBIX KoOJIe0aHHII U €ro pelieHue.
Ammuntyna u ¢da3a BRIHYKICHHBIX KoJieOanuii. Pe3onanc.

OJIEeKTpOMarHuTHble BOJIHBI. (OCHOBHBIE CBOICTBa 3JEKTPOMArHUTHBIX BOJH. BoiHOBOE
ypaBHEHUE. DHEPrus JIEKTPOMarHuTHbIX BOJIH. [loTok sHeprun. Bexrop YMosa-IlolinTunra.

Paszpen 5. Ontuka. KBantoBasi pusuka

Iesm - npuoOpeTeHne TEOPETUYECKUX U TPAKTUYECKUX HABBIKOB (PU3MUECKOI0 UCCIIeI0BaHUS,
Ha OCHOBE 3HAHUI (yHIaMEHTAIbHBIX 3aKOHOB ONTUKU U KBAHTOBOU (DU3HKHU.

3agaum — Hay4uTh CTYJIEHTA BIaJleTh METOJIaMH pEILIeHHs 3a/1a4 [0 JAaHHOMY pa3eny (GU3MKH.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

5.1.BonHOBas ONTHKA.

WnuTepdepennus cera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJH. Pacuér
UHTEePPEPEHIIMOHHON KapTUHBI OT IBYX KOT€pPEHTHBIX HCTOYHUKOB. OnTHYecKas AJIMHA yTH.
Hurepdepennius cBeTa B TOHKUX IieHKaX. THTephepoMeTpHl.

Hudpaxius csera. [Ipunnun Itoiirenca-®dpenens. Meron 301 @penens. [psmonuneiinoe
pacmipoctpanenue cBera. {udpakuus OpeHens Ha KpyriioM oTBepCcTUH U aucke. Judpakmus
@®payHrodepa Ha 0HOI 1Ienu U JUPpakIuOHHON peméTke. Pazpemaromas crniocoOHOCTb
ONTHUYECKUX MPUOOPOB.

Judpaxius Ha npocTpaHcTBeHHOH pemérke. @opmyna Bynbda-bparra. [punimn
rojorpaduu. MccnenoBanne cTpykTypbl KpUCTAJLIOB.

OnTuuecku HeogHOPOAHAS cpena. Jucnepcus cBeta

Pacnpoctpanenue cBeta B BemecTBe. ONTUYECKH HEOAHOPOHAA cpena. [lucnepceus ceera.
Ob6nacTu HOpMaJIBLHON M AaHOMAJIBHOM JUCTIepCHU. DIIEKTPOHHAs TEOPUS TUCTIEPCUU CBETA.

[Tornomenue ceera. ddpdexrt Jomrepa. Mznyuenne BaBunosa-Uepenkona.

ITonapuzanus ceera. EcTecTBEeHHBIN U NOAsApHU30BaHHbIN cBeT. [lonspusanus ceerta npu
oTpaxkeHUHU. 3akoH bprocrepa. [[BoitHoe mydyenpenomienue. OHOOCHbIE KpucTauibl. [lonsponasl u
NOJIIPU3ALMOHHBIE PU3MBI. 3aKOH Maitoca.

5.2.KanToBas usuka.

TermnoBoe wu3nyuenue. Yépuoe teno. 3akoH Kupxroda. 3axon Crepana-bonbimana.
Pacnipenenenue sHepruu B ceKkTpe aOCOMIOTHO YEPHOTrO Tena. 3akoH cMemieHus Buna. KBanToBas
runote3a U Gopmyna [lnanka. Ontuueckas nupomerpus. Buemnuil GpoTosddekt u ero 3akoHbI
®dotoHbl. YpaBHeHHE OWHINTEWHA s BHemHero (oroaddekra. Macca u ummynbc (oToHA.
JHasnenue cBera. OnbiTel JleOeneBa. KBaHTOBOE M BOTHOBOE OO0BsICHEHHE NaBieHUs cBeTa. DhdexT
KomnToHa. /[nanekTnueckoe eqUHCTBO KOPITYCKYJIIPHBIX U BOJHOBBIX CBOMCTB JIEKTPOMAarHUTHOTO
U3ITy4EHHUS.



OnbiTHOE 00OCHOBAaHME KOPIMYCKYJISPHO-BOJHOBOTO JIyallu3Ma CBOWCTB  BEIIECTBA.
®opmyna ne bpoinga. CooTHolIeHHME HEONMpeAeTEHHOCTEH Kak MPOSBICHUE KOPIMYCKYJISPHO-
BOJIHOBOTO JIyaJIi3Ma CBOMCTB MAaTEPUHU.

BonnoBas ¢ynkuus u e€ cratuctuueckKuil cMmbici. OTrpaHUYEHHOCTh MEXaHHYECKOTO
nerepMuHu3Ma. [IpUHIMI TPUYMHHOCTH B KBAHTOBOW MexaHuke. (CTalMOHapHBIE COCTOSHUS.
VYpasuenue IlIpémunarepa it cranmuoHapHBIX cocTosHui. CBoOoaHas dYactuia. TyHHEIbHBIN
¢ dexr.

YacTtuna B 0JHOMEPHOIN NPSIMOYTOJIBHOM «IIOTEHLIHAIBHOU siMe». KBaHTOBaHUE SHEPTUM U
MMITYJIbCA YaCTHULIbI. [|'apMOHUYECKUN OCIIHILISATOP.

Paznen 6. duznka aToma, aTOMHOI'0 AIPa M 3JIEMEHTAPHBIX YaCTHIL

Iesm - npuoOpeTeHne TEOPETUYECKUX U TPAKTUYECKUX HABBIKOB (PU3MUECKOI0 UCCIIEI0BaHMUS,
Ha OCHOBE 3HaHMH (yHAMEHTAIBHBIX 3aKOHOB (PM3UKU aTOMa U aTOMHOTO S/1pa.

3agaum — Hay4uTh CTYJI€HTA BIaJIeTh METOJIaMH pEILeHHs 3a/1a4 [0 JaHHOMY pa3eny (GUu3MKH.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

6.1.Atom.

Crpoenne aroma. OmbiTel Pesepdopna. Jluneituareie cmektpsl atomoB. lloctymarer Bopa.
Bomoponononodusie aromsl. OnbiT @panka u ['epra.

Oneir Urepna u I'epnaxa. Cnun anekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO. DEpPMHOHBI U
6030nbl. [Ipunuun Ilaynu. Pacnpenenenue smekTpoHOB B aroMme 1o cocTosHusM. [lonstue 006
OHEPreTUUECKUX YpPOBHAX Mosekyd. CrnekTpbl aToMOB M Mousiekyhd. IlorjoieHue, CroHTaHHOE U
BBIHYXJICHHOE H3inydeHus. [Tonsartue o nasepe.

6.2. DnemeHTH! GU3NUKU TBEPAOTO Tea

da30B0€ IPOCTPAHCTBO. DiIeMeHTapHas A4eiika. IlnoTHocTs cocrosHmil. [lonsaTHE 0 KBaHTOBOM
cratuctuke bo3e — OiHmreliHa. @oTOHHBIH W (POHOHHBIN Ta3wl. Pacmpenenenue (QpoOHOHOB IO
sHeprusaM. TemmoéMKoCcTh KpHucTauInueckol pemérku. CBepxrekydecTb. [loHsATHE O KBaHTOBOM
cratuctuke @epmu-/Iupaka. Pacnipenenenue 3neKTpoHOB MPOBOAMMOCTH B METAJIE 110 SHEPTUAM IIPU
abcomoTHOM HyJe Temreparypsl. OHeprust depmu. BausHue Temmeparypbl Ha pacrpeneneHue
3JIEKTPOHOB. YpoBeHb DepMu. BHYTpeHHS S3HEPIUs U TEIUIOEMKOCTD JIEKTPOHHOIO ra3a B METaJLIE.
ONEKTPONPOBOAHOCTh METAIUIOB. CBEPXNPOBOANMOCTh. MarHUTHBIE CBOMCTBA CBEPXIIPOBOJIHUKA.

DHepreTudeckue 30Hbl B KpUcTauiax. Pacnpenenenne 31eKTpOHOB 0 SHEPreTHYECKUM 30HaM.
Banenrtnas 30Ha ¥ 30Ha MPOBOAMMOCTH. MeTasibl, AUIIEKTPUKU U NOAYNpoBoIHUKH. CoOCTBEHHAs
IIPOBOJIUMOCTE  ITOJYIIPOBOJHHUKOB. KBa3nyacTHIbl — DJEKTPOHBI IPOBOJAMMOCTH H  JIBIPKH.
O¢dexkTuBHas Macca 3JeKTpoHa B KpucTamie. [IpumecHas HPOBOJUMOCTH MOJTYIMPOBOJIHUKOB.
ONEKTPOHHBIM M JBIPOYHBIA MOIYNPOBOAHUKU. KOHTakTHBIE siBieHUs. KOHTAaKT 3JI€KTPOHHOTO U
JIBIPOYHOTO  TOJYNPOBOJHHMKA  (p-N—TIepexo) U €ro  BOJIbT-aMIIEpHas  XapaKTepUCTHKA.
DOTOINEKTPUIECKHE ABJICHUS B MOJYNPOBOAHUKAX. JIFOMUHECIIEHIINS TBEPABIX TEI.

6.3. ATomMHOE SIpO.

3apsia, pa3Mep U mMacca aTOMHOro siapa. MaccoBoe M 3apsioBoe yuciaa. MOMEHT ummylibca
siipa ¥ ero MarHuTHbIA MoMeHT. CoctaB siipa. Hykionsl. BzaumoneiicTBue HyKJIOHOB U NOHSTHE O
CBOICTBaxX U NpUpPOJE sAEPHBIX CHIL. JlepeKT Macchl U SHEPTUs CBA3U sAJIpa.

3aKOHOMEPHOCTH M MPOUCXOKJeHHe anbda-, Oera- W ramMMa-u3Iy4eHUH aTOMHBIX sJEp.
SlnepHble peakuMM M 3aKOHBI COXpaHeHMs. Peakuus nenmenus spep. llenmHas peakuust neneHus.
Ilonatue o snepHoil sHepretuke. Peakums cuHTe3a aroMmHbIX sjaep. IlpoGiema ympaBiseMbIx
TEPMOSIAEPHBIX PEAKIIHi.

6.4.OnemMeHTapHbIe YacTUIIBl M (pru3nyeckast KapTHHA MUDA.

BemectBo u nose. Mepapxusi cTpykTyp mMaTtepuu. HacTHIbl U aHTUYACTHIIbL. DJIEMEHTapHbIE
yactunpl. KBapku, JenToHbl U KBaHTHI. YeTbipe Tuna (yHIaMEHTaIbHBIX B3aUMOACHUCTBUI: CHIIbHBIE,
3JICKTPOMArHUTHBIC, CJIa0ble W TPABUTAIIMOHHBIE. AJNPOHBL. flapa aromMoB. ATOMBI. MOJEKYIBI.
MaxkpOoCKOIIMYECKHE COCTOSIHUSL BEIIECTBA: Ta3bl, >KUAKOCTH, IUIa3ma, TBEpAbIE Tena. llmanersl.
3BE31b1. BerecTBo B 9KCTpEMaNIBHBIX YCIOBUAX: O€lble KapiIUKU, HEUTPOHHBIE 3BE3/1bl, YEPHBIEC BIPHI.
lanaktuku.
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5. OneHo4YHbIe MATEPHAJIBI IO TUCHHUIIHHE
OreHOYHBIC MaTEepHAIBI 1O TUCIHUILUIMHE MPEACTABICHBI B BUAC (JOH/Ia OIIEHOYHBIX CPEIICTB.

6. MaTepuajibHO-TEXHHYECKOE H Y4eOHO-MeToInYecKoe odecnevyeHue TUCIMTIINHBI

6.1 [lepeyeHb y4eOGHO-METOANYECKOT0 06ecrieYeHUs N0 JUCLHUIIINHE

Ne | ABTOp, Ha3BaHUE, MECTO U3/1aHUS, U3JATEIBCTBO, FOJl U3JaHUS, KOJUYECTBO CTPAHULL, PEXKUM
1/ JOCTYyTIa
®uzuka: Metoanueckue ykazaHus 10 U3YYSHHUIO JUCHUIUINHBI U 3a/1aHUsI 111 IPOBEPOYHOM
1 |pa6otei / PT'A3Y; Coct.K.T.H., nouieHT I'.I'. PamazanoBa —M., 2022. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content
®usnka. M3ydyenue cBoO60AHBIX KosnebaHuil npyxkuHHoro mastHuka. / PIA3Y; Coct. K.T.H.,
2 | gouenrt I'.I". Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod_resource/content
dusuka. I/I3yquHe BpaliaTCJIbHOI0 ABWKCHUA TBEPAOIO TEjIa M OMNPCACICHUEC MOMCHTA MHCPUHUU
3 |maxosuka/PI'A3Y; Coct. K.T.H., gonent I'.I". Pamazanosa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod_resource/content
®usuka. Omnpenencnue oTHomeHus TermwioemkoctTn Cp/Cv meTonoMm  anmabaTuvdeckoro
4 |pacmupenus. /Poc. roc. arpap. 3aod. yH-T; Coctr. K.T.H., moueHt ['.I'. Pama3zanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316422/mod_resource/content
5 ®usuka. U3mepenune Temneparypsl Tepmonapoit /PTA3Y; Coct. K.T.H., goneHt [.I'. PamazanoBa—
M., 2022.http://portfolio.rgazu.ru/pluginfile.php/316458/mod_resource/content
6 ®usuka. U3yuenne nenu nepemensoro toka. / P'A3Y; Cocr. k.1.H., nouent I'.I'. Pama3anosa
— M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316430/mod_resource/content
®uszuka. Onpenenenve MHAYKTUBHOCTH Kartymku. / PT'A3Y; Cocr. k.T.H., nouent I'.I.
7 | PamazanoBa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content
®uszuka. OmnpeneneHue KOHIEHTPAMM pPAacTBOpa caxapa IO YIJIy BpallleHUs IIOCKOCTU
8 |monspusanuu ceta. / P A3Y; Cocr. k.1.H., notieHt ['.I". Pamazanosa — M., 2022.
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content
Ouzuka. OnpeneraeHue TOPU3OHTAIBHOW COCTABIISIIONIEH BEKTOpa MAarHUTHOW WHIYKIIHH
9 |marautHoro mons 3emimn. / PIA3Y; Cocr. k.T.H., pgouent ['I'. PamazanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod_resource/content
®dusnka. OnpezeneHre 0CBEIIEHHOCTH TOBEPXHOCTH C MOMOILBIO CEIEHOBOTO (POTOIIEMEHTA.
10 |/ PT'A3Y; Cocr. k.1.H., nouent I'.I". PamazanoBa — M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316448/mod_resource/content
®dusuka. I'pagynpoBka MOHOXpOMATOpa M OIpeesieHUe JJIMH BOJIH criekTpa rasa. / PIA3Y;
11 |Cocr. k.T.H., nouent ['.I". Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content
®dusuka. Omnpenenenue koddduuumenra Bs3koctu xuakoctu meronom Ctokca. /Poc.roc.
12 |arpap. 3a04. yH-T; COCT. K.T.H., jjorieHT I'.I'. Pamazanosa — M.,2022.

http://portfolio.rgazu.ru/pluginfile.php/316411/mod_resource/content

6.2 IlepeyeHb yueOHbIX U3IaHUI, HEOOXOAUMBIX JJI1 OCBOCHHS JUCHMILIUHBI
DNIeKTpOHHBIE YUeOHBIC N3TaHMS B JIEKTPOHHO-O0MOInoTeunbix cucremax (ObC):
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n/a

ABTOp, Ha3BaHUE, MECTO U3/IaHUSI, TO]1
W3JIaHUS1, KOJMYECTBO CTPAHMUIL

Ccpuika Ha yueOHoe uzganue B ObC

OcHoBHasA

I'paboBckmii, P.M. Kypc ¢usuku: ydeOHOE
nocobue s By30oB / P.U. I'paboBckuii. — 13-¢
u3a., crep. —Caunkr-IlerepOypr: Jlanp, 2022. —
608 c. —ISBN 978-5-8114-9073-8. — Tekcr:
AIIEKTPOHHBIN //J]aHb: AJIEKTPOHHO-
O6ubanoTeyHas cucrema.

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

Cagenbes, 1. B. COopHHK BOIPOCOB U 337124 10
obmel ¢usnke: yueOHOe mocodue s BYy30B /
U. B. CaBenweB. — 10-¢ m3n., crep. — CaHKT-
ITerepOypr: Jlanb, 2022. — 292 ¢. —ISBN 978-5-
8114-9199-5. — Tekcr : 3aeKkTpoHHbIH // JIaHb :
AJIEKTPOHHO-OMOJIMOTEYHASI CHCTEMA

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

JononaurenbHas

AxcenoBa, E.H. O6mas ¢pusrnka. Mexanuka (T1aBbl
Kypca): yueOH. moco6. [ DneKTpoHHbIN pecypc] /
E.H. Akcenosa. — 2-e u3n., ucnp. — CaHkT-
IleTepOypr: Jlanp, 2018. — 128 c.

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

AxkcenoBa, E.H. O6mas ¢puznka. Konebanus un
BOJTHBI(TJIaBHI Kypca): yueOH. 1moco0.
[DnexTpoHHBI pecypc] / E.H. Akcenosa. — 2-¢
u3 ., ucnp. — Cankr-IlerepOypr: Jlans, 2018. —72 c.

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

AxcenoBa, E.H. O6mas ¢pusuka. TepmoaunHamuka u
MoJIeKyJIspHas Qu3uka(riaBsl Kypca): yaeOH.
noco6. [DnexkTpoHHbIH pecypc] / E.H. Akcenosa.
— 2-e u31., ucnp. — Cankr-IlerepOypr: Jlans, 2018.
—/2c.

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

Axkcenona, E.H. O6mmas ¢u3nka. DJIeKTpUIECTBO U
MaraeTusM (TJaBbl Kypca): yaeOH. moco0.
[DnexTponnsbIit pecypc] / E.-H. Akcenosa. — 2-¢
u3a., uctp. — Cankr-IlerepOypr: Jlans, 2018. — 112
C.

http://e.lanbook.com/book/103059

Axcenosa, E.H. O6mas ¢pusuka. Ontuxa(riaBbi
Kypca): yueOH. moco6. [ DneKTpoHHbIN pecypc] /
E.H. Akcenosa. — 2-e u3 ., uctp. — CaHkT-
[letepOypr: Jlanp, 2018. —76 c.

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

6.3 IlepeyeHb 3/1eKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB

Ne
n/
n

JJIeKTPOHHBIH 00pa30BaTeJILHBIH
pecypc

Hoctyn B JOP (ceTh UHTEpHET, T0KAIBbHAS CETh,
aBTOPU30BAHHbLIN/CBOOOIHBII 10CTYN

ukn Bueoneknuii o u3nKe

1 | ®usnueckas KapTHHA MHpPa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | [lpumenenne  mepBoro  Hagaina | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOIMHAMHKH K H30IPOLIECCaM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagnoaktuBHOCTh. Mozenu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
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radioaktivnost-modieli-atomov

4 | Noctmwkenus Poccum B mokopenuu | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KocMoca kosmosa

5 | OcHOBHBIE dopmyisl | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
1 METOIMYECKHE peKoMeH AUk metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-

[0 pelleHNI0  3ajau  Ha ocuospl | termodinamiki

TCPMOANHAMUKHU
6 | Ctpoenune aromHoro siipa. Saepusie | https://videouroki.net/blog/stroenie-atomnogo-yadra-
CHJTBI yadernye-sily.html

7 | Ckopocte mpu mpsmosmHeiiHOM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBKEHHH Tenma | avnouskorennom-dvizhenii-tela

8 | dusunueckue Bennunnbl. M3mepenwne | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
(usnyecknx BeIuuMH. TOYHOCTH fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy

U IIOIrpCIMHOCTDb I/ISMCpCHI/Iﬁ

9 | CobonaHbIC v BeIHYKIeHHbBIe | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
KoJieOaHMs kolebaniya

10 | Kunervika u JHAMUKa MaTepUaIbHOM http://botaniks.ru/videourokfizikal.
TOYUKH

11 | OcHoBHoe  ypaBHenwe  uHamuiku | http:/botaniks.ru/videourokfizikall
BPAIIATEIIHHOTO JIBVKCHIIS

12 | I'mupocTaryka ¥ a3pocTaTHKa http://botaniks.ru/videourokfizikal?7

13 | CrermanbHast Teopust OTHOCHTENBHOCTH | http://botaniks.ru/videourokfizikal4

14 | Vimmynee 1 sHeprust B peysituBrcTCKOi | http://botaniks.ru/videourokfizikal6
MEXaHHKe

6.4 CoBpemeHHbIe podeccoHATbHBIE 0a3bI JAHHBIX, HH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
U JIMLEH3UOHHOE MPOrpaMMHOe o0ecnieyeHne

CoBpemennbie mnpodeccuoHaIbHble 0a3bl JaHHBIX, HH(OPMALMOHHbIE CIPABOYHbIE
CHUCTeMbl, HM(POBbIe IIeKTPOHHbIe OMOIHOTEKH M JApPyrue 3JIeKTPOHHbIe 00pa3oBaTe/ibHbIE
pecypcsl

1. HoroBop o moakioueHWHM K  HarmoHambHOW — DJIEKTPOHHOW — OMOIMOTEKE U
MpeI0CTaBIEHUH JTocTyna K oobekram HarmonanpHol snexTponHoit 6ubmunoreku Nel01/HDOb5/0502-nn
oT 26.02.2020 5 neT ¢ mpojoHramnuen

2. Cornamenue o 6ecriiaTHoM TecToBoM Aoctyne k Polpred.com. O630p CMU 27.04.2016
OeccpovYHO

3. Cornamenue o 6ecruiatHoM TectoBoM goctyrne k Polpred.com. O630p CMU 02.03.2020
OeccpovYHO

4. Wudopmannonno-ciipaBounasi cuctema «lapant» — URL: https://www.garant.ru/
HNudpopmannonHo-cnpaBoyHast cucrema Jlunensnonusiid qorosop Ne 261709/01I1-2 ot 25.06.2021

5. «Koncynprant [Tmrocy. — URL: http://www.consultant.ru/ cBoOOAHBIH TOCTYTT

6. DeKTpoHHO-0MOaMoTeuHast cuctema AgriLibhttp://ebs.rgunh.ru/ (cBumeTENHCTBO O

rocyJapCTBEHHOH peructpanuu 6a3sl qanHbIX Ne2014620472 ot 21.03.2014).

JocTtyn K JJ1eKTPOHHOH HH(OPMaLMOHHO-00pa3oBaTeIbHON cpene, WH(POPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH « AHTEpHET»

1. Cucrema gucraHnuoHHoro oOydenuss Moodlewww.portfolio.rgunh.ru  (cBoGoaHO
pacIpocTpaHsIeMoe)

2. [lpaBo wucnonb3oBanus mnporpamm it OBM  MirapolisHCM B cocrase
(GyHKLIMOHATIBHBIX OJIOKOB U MOAyJIel: BupryanbHast KOMHara.

3. VHHOBaIIMOHHAs CUCTEMa TECTUPOBAHMS — IPOrpaMMHOe oOecrieueHre Ha miaTdgopme
1C (Hdorosop Ne K/06/03 ot 13.06.2017). beccpounsrii.
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4. OOpazoBaTenbHBI MHTEPHET — NOPTal YHHBEpcUTeTa BepHaackoro (CBHIETEIBCTBO O
peructpanuu cpeacTBa MmaccoBbix nHGopmaruu i1 Ne ®C77-51402 ot 19.10.2012).

JIMIeH3HOHHOE U CBOOOIHO PACIIPOCTPaHsieMOe MPOrpaMMHoe odecrieyeHue

1. OpenOffice —  cBoOomHbIi  makeT  OQHCHBIX  HPWIOKEHHH  (CBOOOIHO
pacrpocTpaHsIeMoe)

2. linuxmint.com https:/linuxmint.com/ (cBOOOTHO pacpoCTpaHsIeMOe)

3. DnekTpoHHO-Oubmoreunas cucrema AgriLibhttp://ebs.rgunh.ru/ (CBUIAETENBCTBO O

rocyiapcTBeHHOUW peructpamuu 0a3pl  ganHbix  Ne2014620472 or 21.03.2014) coOCTBEHHOCTH
YHHUBEpPCUTETA.

4. Odummansaas crpanuna ®I'bBOY BO MCX PO «Poccuiickuii ToCyaapCTBEHHBIN
YHUBEPCUTET HapOAHOro Xo3siiictBa mmeHu B.M. Bepnanckoro» https://vk.com/rgunh.ru (cBoGoaHO
pacrpocTpaHsemoe)

5. [Topran ®I'BOY BO MCX P® «Poccuiickuii rocyaapCTBEHHbI YHUBEPCUTET
HapogHOro  xosstiictBa  umenu  B.M.  Bepnamckoro»  (cBoOOOZHO — pacmpocTpaHsieMoe)
https://zen.yandex.ru/id/5fdOb44cc8ed19418871dc31

6. AutuBupycHoe mporpamMmHoe obecreuenne Dr. WEB Desktop Security Suite
(Cyonmunensnonnsiii moropop Nel3740 Ha mepenady HEMCKIIOYHTENBHBIX TPAB HA MPOTPAMMBI IS
OBM ot 01.07.2021).

6.5 Ilepeyenn yueOHbIX ayIUTOPHii, 000PYI0BAHUSI H TEXHUYECKHX CPEICTB 00y4eHHs

HaumenoBanue
IIpennasnayenue KoDIvea ITepeyenn
NoMelIeH s priyea, o0opynoBaHus (B T.4. BUPTyaJIbHble AaHAJIOTH) H
Ne nomemenns
(aynuTopum) TeXHUYECKUX CpeAcTB 00yUeHust
(ayautopumn)
s 3anaTuit YueOHbli Hocka menosas,mpoexrop SANYOPLC-XW250, skpan

JNIEKIHOHHOTO THia | 1a00paTOPHBI KOPILYC | macTenHsIi pynonnbit SIMSCREEN
Ne 203, 205, 401,403

Jns naGopatopHbix | YueOHBIH JlaGopaTtopHble YCTaHOBKU: «M3yueHune Lenu

3aHATUAN n1abopaTOPHBIii KOpITyc MIEPEMEHHOTO TOKa»; «OIpeneneHne TOPU30HTATBHON
Ne 208, Ne210 COCTaBJISIIONICH BEKTOpAa HWHIYKIIMH MAarHUTHOTO TIOJIS
3emumm»; «OrmpeneneHne OTHOIICHUS TETUIOEMKOCTEH
Cp/Cv Bo3Iyxa MeTOA.aMadaTHIEeCKOTO PACIIUPEHHS;
«W3yueHne BpalaTeabHOrO ABMKEHUS TBEPJOTO Tela U
oTIpe/ieTIieHHe MOMEHTa  HMHEPIUH  MaxOBHKay;
«U3yuenne CcBOOOOHBIX  KoJIeOaHUIl  MPY>KUHHOTO
MasTHUKaY; «/I3MepeHue TeMIeparypbl TEpMOIapoin;
«Onpeznenenne WHIyKTUBHOCTH KaTyIIKWy,
«OnpezneneHye KOHIEHTpAlMM caxapa 1O  yIiy
BpallleHUsl TUIOCKOCTH MoJspu3anum»; «OmnpeneneHne
OCBEILIEHHOCTH IOBEPXHOCTH C MOMOIIBIO CEJIEHOBOTO
(dotosnementa»; «['pagyupoBka MOHOXpomaropa U
oTIpezieNIeHHEe UTMH BOJH CIIEKTpa raza

Jns 3anaruit YueOHbIi Jlocka MenoBasi,IEpCOHATBHBIE KOMIIBIOTEPHI
IPYIIIOBBIX na0opaToOpHBIN KOPITYC
KOHCYJIbTALNIA, Ne 201,203, 205,
MIPOMEXKYTOUHOU 217,401,403
aTTecTaluu
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Honst

CaMOCTOSTEIbHON
paboThI

YueOHbIN
1ab0opaTOPHBINA KOPITYC
Ne 217, 412, 508

HepCOHaJ'IBHBIe KOMITbIOTCPEBIL
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®EJIEPAJIBHOE IT'OCY AAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUPEXIEHUE BBICIIETO OBPA3OBAHISA
MUMHUCTEPCTBA CEJIbBCKOI'O XO341MCTBA POCCUMCKOU ®EJJEPAIINN

«POCCUMCKHIA T'OCYJIAPCTBEHHBI YHUBEPCUTET HAPOITHOI'O XO3SMCTBA
NMEHMU B.A. BEPHAICKOI'O»

(YuuBepcurter BepHajackoro)

DoHJ 01LIEHOYHBIX CPEaCTB AJisl MPOBEACHUSA TEKYILICI0 KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ

arrecTanvu 00y4armMXcs Mo JMCUUILIHHE duszuka

Hanpasnenue noarorosku: 35.03.04 Arponomust
Hanpasnennocts (mpoduiis) nporpammel: ArpoOu3Hec
KBanudukanus: 6akanasp

®dopma oOydeHus: 3a04HAas

bamammxa 2026 r.
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1.0nucanue nokasaresjed 1 KpuTepueB OLEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTaTOB 00y4YeHUsl 10 y4eOHOM TUCIUILIHHE

Komnerenmust HaumeHnoBaHnue
YpoBeHb 0CBOEHMSI Ili1anupyemble pe3yibTaThl 00yUeHUs OLIEHOYHOTI0
Cpe/cTBa
OIIK-1. Cmocoben 3naer: OCHOBHBIE 3aKOHBI MareMmaThHyeckux, | Otder mo 1ab. pabore
pelarhb TUIIOBEIE €CTECTBEHHOHAYYHBIX u | Cobecenosanne
3a1a4u obmenpodeccCuoOHATbHBIX JHCIUTUINH, Tecr
npodeccUOHAIBHOM HEOOXOMUMBIX IS PELICHHS Konrponpras padora
NEeATETbHOCTH Ha TUTMOBBIX 3aJad B oOjacTd B 00JacTH Pegepar
OCHOBE 3HaHUHN arpoOHOMUU
OCHOBHBIX  3aKOHOB . YMeeT:lIPUMCHATh 3HAHUS OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX M Toporosniii MAaTeMaTHYECKUX U €CTECTBEHHBIX
(Y10BJ1E€TBOPHUTEIHHO)
€CTECTBEHHBIX HayK C HayK [UIsl pelIeHHUs CTaHAapTHBIX 3a/Jad B
IIPUMEHEHHUEM 00JacTH arpOHOMUMU.
nH(pOpPMaIMOHHO- Baaneer:nH(pOpMaOHHO-
KOMMYHHUKAI[HOHHBIX KOMMYHHKAIITAOHHBIMH ~ TEXHOJIOTUSIMH B
TEXHOJIOTHH. perieHun
THIIOBBIX 3aJa4y B o0OjlacTH B 00JacTu
arpoOHOMUH.
3naer TBepao0: OCHOBHBIE 3aKkoHBI | OTtuer no 1ad. pabote
MaTeMaTHYeCKHX, eCcTecTBeHHOHayuHelx u | CobecenoBanue
oOmenpodecCHoOHATBHBIX JUCIATLIHH, | 16CT
HEOOXOJMMBIX [Tl PEIICHHST Kontponphas pabora
TUTIOBBIX 3a7a4 B obmactm B oOiacTu Peepar
arpoOHOMUH.
Ymeer yBEepPeHHO:TIPUMECHSTh 3HAHUS
IpoaBUHY THI OCHOBHBIX  3aKOHOB  MaTeMaTHYECKUX U
(xopo1o) €CTECTBEHHBIX

HayK ISl pEIIeHUs CTaHIapTHBIX 3a/ad B
o0JacTu arpOHOMUHU.

Baaneer yBepeHHo:MH(POPMAIMOHHO-
KOMMYHHKAITAOHHBIMH ~ TEXHOJIOTHSIMH B
pelieHun

THIOBBIX 3a7ad B o0OmactTd B 00JacTu
arpoOHOMUH.
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HNmeer chopmupoBaBiieecs cucremarndeckue | Otuer mo nad. padore

3HAHUA: OCHOBHBIC 3aKOHBI MaTemaTuueckux, | CobecenoBanue
€CTECTBEHHOHAYYHBIX u | Tect
obmIenpodeccHOHANBHBIX nucuuiuy, | KOHTponbHas paboTa
HEOOXOMUMBIX UL PEIICHHSI Pedepar
TUNOBBIX 3a7a4y B o0jlacty B 00JacTH
arpOHOMMH.
HNmeer chopMupoBaBiieecss cCHCTEMATHYECKOE

Boicokuii yMeHHe:IIPUMEHSITh 3HAHUSA OCHOBHBIX

(oT1M4YHO) 3aKOHOB MaTE€MaTHUUECKUX M €CTESCTBCHHBIX

HayK JUIsd pEIIeHHs CTaHIApTHHIX 3a1ad B
o0jacTu arpOHOMUHU.

IMokaszan chopmupoBaBieecs
CHCTEMATHYECKOe BJiajgeHue:MHPOPMAIIMOHHO-
KOMMYHUKAIMOHHBIMA ~ TE€XHOJIOTMSAMHA B
peueHuu
TUIMOBBIX 3aJad B oOjacTé B o01acTu
arpoOHOMMUH.

2. Onucanue MIKAJ ONeHUBAHUSA

2.1. lllkana oueHMBaHNs HA ITane TeKYLEero KOHTPOJIsi

dopMma TeKylero
KOHTPOJIA

OTtcyTCcTBUE YCBOCHUS
(HMXe MOpPOroBOro)

[Toporossiii
(YAOBIETBOPUTENHHO)

[TponBuHyTHIH (XOpOI1I0)

Beoicokwuii (oTin4HO)

Ortuer 1o 1a6. padote

HE BBIIIOJITHCHA HUJIN BCC
3alaHuA pCIICHBL
HCIIPAaBHUJILHO

Lenp 1 3anaun 1abopaTopHOI
paboThl JOCTUTHYTHI YaCTUYHO.

Llens u 3aja9¥ BBITIOJTHEHUS
nabopaTopHOii PabOTHI
JIOCTUTHYTHI.

L[em, BBITIIOJITHCHUSA
AOCTUTHYTA, 3a/1a4 PCIICHLI.

Brimonaenne TectoB (He
MeHee 15 BormpocoB Ha
BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goitee

CobecenoBanue

HC BBIIIOJIHCHA

L[CJ'IB 1 3aa4u BOIIpOoCa NOCTUTHYThI
HYaCTHYHO.

L[CJ'IB " 3a1a4¥ BBIIIOJITHCHUA
BOIIpoCa NOCTUTHYTHI.

Lens HamucaHus OTBETA HA
BOIIPOC JTOCTUTHYTA, 3aJ1a41
pELIEHBL.

Brinonnenue KOHTPOJIBHOM
paboThI

HC BBIIIOJIHCHA WJIK BCC
3aaHnsd PCIICHBI
HCIIPaBUJIbLHO

Pemreno 6onee 50% 3amanus, HO
menee 70%

Pemeno 6onee 70% 3amanus,
HO €CThb OIIHOKH

BCE 33J[aHHA PeleHbI 03
OIINOOK
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Pegepat

HC BBIIIOJIHCHA

Lens 1 3agaumn pedepara
JOCTUTHYTBI YaCTUYHO.

AKTyalbHOCTh TeMBI pedepaTa
ompejeneHa HeyoenuTensHo. B
pedepare BBISIBICHBI 3HAYUTEIHLHBIE

OTKJIOHEHHSI OT TpeOOBaHMI
METOJIUYCCKHUX YKa3aHHU.

Lenp 1 32724 BBITOJIHEHHS
pedepara TOCTHTHYTHI.
AKTYabHOCTH TEMBI
pedepara HOATBEPKACHA.
Pedepar BeImoHeH ¢
HE3HAYUTETHHBIMH
OTKJIOHEHUSIMU OT
TpeOOBaHUI METOANYECKUX

YKa3aHUU.

Uenps Hanucanus pedepata
JOCTUTHYTa, 3a7a4yl PELCHBI.
AKTYyaJIbHOCTb TEMBI
UCCIIEIOBaHUSI KOPPEKTHO U
moTHO ob6ocHOBaHa. Pedepar
BBIIOJIHEH COIJIACHO
TpeOOBaHUSIM.

2.2 llIkajia oeHHBAHMS HA YTANe MPOMEKYTOYHOM aTTecTAlluu (3a4eT U IK3aMeH )

dopma
MIPOMEKYTOUHOU
aTTecTaluu

OTcyTCTBHE YCBOEHUS
(HPDKE TIOPOTOBOTO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHYTHII (XOPOIIIO)

Bricokwuii (0TIIHIHO)

BrimosiHeHne UTOTMOBBIX
TecToB (He MeHee 15
BONPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u 6oitee
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3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEO0X0AUMbIe /IS OLleHKH 3HAHWI,
YMeHUil, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTePHU3yI0IMX dTanbl GopMUpoBaHus
KOMIIETEeHIHIi B Mpoiecce 0CBOEHUsI 00Pa30BaTeJbHON MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB AJIAA TEKYIIEI'O KOHTPOJIA
KOMILIEKT 3AJAHUMH JIJISI KOHTPOJBHOM PABOTHI no aucuumninne

CryneHTy mnpeanararoTcsi BapHaHThl KOHTPOJIBHBIX paOOT, BKIIIOYAIOLIME MIECTh 3aJaHMM.
Homep BapmaHTa KOHTPOJBHOU pabOTBhI OMpeneNsercs MpernojaBaTesieM. TeMaTuka KOHTPOJIbHBIX
pabot chopmMHUpoBaHa MO NPUHLUILY COYETaHMs pa3fesioB NUCUMIUIMHBL. HamucaHuio KOHTPOJIBHOM
paboThl MOKHO MPEALIECTBOBATh M3yUEHME JIEKIIMOHHOTO MaTepuana, BBIIOJIHEHHE J1abopaTOpHON
paloThI M B IIpOLIECCE CaMOCTOATENIbHOW paboThl. J{J1s1 yCHEemHOro BHIIOIHEHNU KOHTPOJIBHON paboThI
HEOO0X0MMO O3HAKOMHTHCS C JIUTEPATYpOil, CIUCOK KOTOPOU JaH B pazzaeine 6 pabodeld mporpamMmmbl
«IlepeueHb OCHOBHOM M JOTIOJIHUTEIBHOM JINTEPATYPbI».

BAPUAHT

3agaua 1.Teno GponieHo Mo YriioM K TOPU3OHTY TaK, YTO €ro Paauyc BEKTOP U3MEHSETCS M0 3aKOHY:
P=3t + (3t —2t%) jj OnpeaenuTh JalbHOCTH MOJIETa TEa.

3anpaua 2. I'a3 B 3akpbeiToM cocyne Harpenu oT t; = 10 °C go t; = 50 °C. Bo ckoabpko pa3 BO3pociio
aBJjIeHue rasa’?

3amaua 3. Onpenenuts eMKkocTh C KOHAGHCATOPa, COCTOSIIETO U3 IBYX mapuko auamerpom d = 0,01
M, [IEHTPBI KOTOPBIX HaXOAATCS B BO3ayxe Ha pacctosauu | = 0,20 M Apyr OT Apyra, NPHHSB, 4TO
3apsi/ibl Ha X TIOBEPXHOCTSIX pacipeiesieHbl paBHOMEPHO.

3agaua 4. J[pa IIMHHBIX MPSIMBIX MapaJUIebHBIX TPOBOJHUKA C OJIMHAKOBO HAMPaBIEHHBIMU TOKaMH |1 =
2 A ul, =4 A pacnonoxensl Ha paccrosaur d = 10 cmapyr ot apyra. Onpenenuts MarHUTHYIO
UHAYKIHIo B B Touke, Jexalieil B cepeinHe OTpe3Ka MPsSIMOM, COSTMHSIONIETO MPOBOIHUKH.

3apaya S.Ha mudpakiuonnyro pemierky, conepkamyro N= 250 mTpuxoB Ha MIDIMMETp, IMagacT
HOpPMaJIbHO Oenblii CBET, a 3aTeM MPOEHUPYeTCs MOMEIIEHHON BOJIM3M PElIeTKU JIMH30M Ha HSKpaH.

Paccrosinue ot nuH3bI 10 3kpaHa L= 1,2 m.I'panunsl Bugumoro crekrpa: ﬁ’Kp: 0,780 MKM u ﬂq)Z

0,400 mxM. OnpenenuTs MUPUHY CIEKTPA IEPBOrO MOPsIIKA HAa SKPaHE.
3agaua 6.CKOJIBKO dHEPrUU OCBOOOJIUTCS MPU COETUHEHUHM OJHOIO MPOTOHA U JABYX HEUTPOHOB B
aTOMHOE A]1p0?

TEMBI PE®EPATOB
. AJbTepHaTUBHAs YHEPreTHKA.
. AtomHas ¢usuka. M3otonsl. [IppumMeHeHne painoakTUBHBIX H30TOIIOB.
. BeckOoHTaKTHBIE METO/IBI KOHTPOJIS TEMIIEPATYPHI.
. Bennuaiiime oTKpbITHS (UBHKH.
. DIeKTpUYeCcKHe pa3psiibl Ha CIyxk0Oe yeloBeKa.
. T'onorpadus u ee mpuMeHeHHE.
. becripoBoiHas nepeaya >eKTpUUeCTBa
. Audpaxius B HamIen )KU3HH.
. Kugkne KpucTasibl.
10. 3nayenue oTkpbITH ["anumnes.
11. Ucnonib30BaHUE IEKTPOIHEPTUU B TPAHCIIOPTE.
12. Knaccudukanus 1 XapaKTepUCTHKH 3JI€MEHTApHBIX YacTHUIL.
13. BO3MOKHOCTH COBPEMEHHBIX J1a3€POB.
14. Jleonapao na Bunun — y4eHsbli 1 u300peraTens.
15. MuxkpoBoiHoBoe uzinydyenue. [lonb3a u Bpes.
16. Hukouna Tecna: ’u3Hb 1 HEOOBIYalfHBIE OTKPBITHSL.
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17. Hunbe bop — oauH u3 co3naTeneii coBpeMeHHON (PU3HKH.
18. OnTuyeckue sIBICHUS B IPUPOJIE.

19. OTKpbITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH.
20. IlepemeHHBIN PTEKTPUYECKUM TOK U €r0 MPUMEHEHHUE.

21. IlomynpoBOJHUKOBBIE JaTUUKHU TEMIIEPATYPHI.

22. IlpuMeHeHue KUKUX KPUCTAIIIOB B IPOMBILIUIEHHOCTH.
23. IIse302nexTpudeckuii 3 (HEeKT ero MpruMeHEHNE.

24. CeHCOpHBIC 3KpaHbl U (HPU3UIECKHE TTPOIIECCHI

25. CoBpeMeHHas CIIyTHUKOBAs CBA3b.

26. CoBpeMeHHas pu3ndeckas KapTuHa MUpa.

27. CoBpeMEHHBIE CPENICTBA CBA3H.

28. @OTO3IEMEHTBHI.

®OH/J] OLIEHOYHBIX CPEJICTB JIJISI IPOMEKXYTOYHOM ATTECTAIIAN

KOMIUVIEKT TECTOB1/1s1 npoMeXyTOYHOM aTTeCTANMHU (IK3aMeH)
0 JUCIUILINHE
IIpumMepHBIe 32]aHUSA HTOTOBOT0 TeCTa

1. Kakas u3 popmyit onpenessieT MTHOBEHHYIO CKOPOCTh?

A. <1)> = % ; B. £ = AIETO% = 3—5 ; B. - g ;Tov= 3—: ; 1. Cpenu pe/isIoKeHHBIX BApUAHTOB HET BEPHOTO.

2. BBICTPOTY M3MEHEHHUS CKOPOCTH 10 HATIPABJICHHIO XapaKTEPHU3YeET:
A. TaHreHuuanpHoe yckopenue; b. HopmansHOe yckopenue; B. monHoe yckopenue; I'. nepememenue tena; /.
CpeAM NPEeASIOKESHHBIX BAPHAHTOB HET BEPHOTO.

3. Jluck BparmaeTcsi BOKPYT CBOGH OCH. 3aBHCHMOCTH yIiia MOBOPOTA JucKa oT Bpemenn: ¢(t) = 3t + 5t°.
YIJIOBasi CKOPOCTh JIMCKA Yepe3 3¢ OT MOMEHTA Havalia JBMKCHHUS PaBHa:
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; [. cpelin IpeJI0OKEHHBIX BAPHAHTOB HET BEPHOTO.

4. Kakas W3 NUpeIIOKEHHBIX (OPMYJI COOTBETCTBYET Ooiice 0OIIel (OPMYJIUPOBKE BTOPOTO 3aKOHA
Herorona?
2

A.F=uN; B. E = 3—? ;B.F= m> T E = mg ; . Cpeny npeoKeHHbIX BAPHAHTOB HET BEPHOTO.
r

5. TIpoBeaute COOTBETCTBHS B (POPMYJIax CBSI3M MEXKIY BEIHYHHAMH, OMHCHIBAIOIINMU TTOCTYTATENLHOE U
BpalarejIbHOE ABIKEHHE 110 OKPY>KHOCTH panuyca R:

A.AS1.wR
B.a,2.¢R
B.a,3.ApR
r.a4.o’R

o5 RVe* + o'

6. VHepuuOHHBIE CBOMCTBA TEN B MOCTYNATEILHOM IBMKEHHU XapPAKTEPU3YET
A. Bec; b. cuna tpenus; B. macca; I'. MoMenT unepuuu; . ummnynsc.

7. K JUCCUIIATUBHBIM CHJIAM OTHOCATCA:
A. cuna TAXKCCTH, b. cuna TPCHUA, B. cuma YOpyrocTu, I'. cuna BCEMHUPHOT'O TATOTCHUS

M. cuna conpoTHBIEHUS BO3IyXa.

8. Kunernueckas SHEPrus onpeaeseTcs mno Gopmyie:
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2 2
A.E:%;B.Ezmgh;B.EzFS;l“. g=0

s I E=Nt.

9. MoMeHT HHEPIUK MATEPHATBHOM TOYKH OTIPEIEISETCS 110 (GOopMYyJIe:

2
Al=mr2: Bl=1_+md2: Ba1=M. r=m=
c g 3

.ot
10. MarepuansHast TOYKa KOJIEOIETCS COINIACHO YPaBHEHUIO X = 5 SII’I(E +—=)cm

ITepronx konebanwmii paBen: A. 6¢; b.4c; B.3c; TI.12c

11. MakcumanbHOe CMEIIEHHE TOUYKH OT MOJIOKEHHST PABHOBECHS B KOJI€0aTEILHOM HPOIECCE — ITO ...
A. avmmutyna;  b.wacrora; B. mepmon; I. dasa.

12. Teepnoe Tesno, coBeplIarolee O] JCHCTBHEM CHIIBI TSHKECTH KOJeOaHHMs BOKPYI HEMOIBHKHOM
TOPHU30HTAJIBHOM OCH, IPOXOAALICH Yepe3 TOUKY, HE COBIIAIAIOUIYIO C IEHTPOM Macc TeJa — 3TO. ..
A. mareMaTu4eckuil MasTHUK; b. pm3udecknii MmasTHUK; B. MpyXUHHBIN MasgTHUK;
I'. konebarenbHbIH KOHTYP.

13. Tapmonnueckoe kosebanume 3amano ypaBaenueM X = ASIN(af + ). Kakas ¢dopmyna ompexmenser
KUHETHYECKYIO SHEPTHUIO 3aJaHHOr0 Kosebanus E, =...?
2,2 2,2
A A
;B
2
14. PeanbHbli ra3 MOKHO CUMTATh HICATBHBIM IIPH. ..

A. HI3KOM JnaBieHnd; B. BeicoKoif Temnepatype; B. maioM oobeme; I'. Gonbmioi MoJIeKyIsipHOI Macce;
JI. HU3KOM BIAKHOCTH.

M Mo

A. (ma)zA2 sin? (t+))/2;B. cos? (ot +); T. Acos(at + )

15. B coorBerctBuu ¢ ocHOBHBIM ypaBaenneM MKT npoun3ssenenue nasnenuns (p) u oobema (V) paBHO:

A. 3/2 kT B.%(EK)N : B.xT/Na; I'.RT/M; J.vRT.
16. YcraHoBuTe COOTBETCTBHE:
Buo eazoeoeo npoyecca: Ycnosue npomexanusi npoyecca (015 dauHou maccol 2aza):
1) wu30TEpMUUECKHIA TIPOIIECC A.p=const
2) HW30XOPUYECKHIA TIpoIecc b.Q=0
3) wu30bapuuecKuii mporece B.V=const
4) aguabaTHBIN TPOIECC I'.T=const

17. Cuna BHyTpeHHETO TpeHHs MeXIy ciaosMu sxuakoctd F=2 H. Ipu yBenuuenun B 2 pasa rpagdeHTa
CKOPOCTH U YMEHBIIIEHNH B 2 pa3a IJIOLIaN CJIOEB CHJIa BHYTPEHHETO TPEHUS CTAaHET PAaBHOM:
A. 1H; b. 2 H; B. 4H; I'. 8H.
18. BennunHa, KOJIMYECTBEHHO XapaKTEPHU3YOIas CIIOCOOHOCTh HAdIEKTPH30BAHHBIX TEJ OKAa3bIBATH
JNEKTPUYECKOe BO3JEHCTBHE Ha Jpyrue Teina M TMOJBEpPraTbCsi CaMUM JTOMY BO3AEWUCTBHIO,

Ha3bIBAETCH. ..
19. TMonb3ysicb  NPUHLMIOM  CYNEPIIO3UIUM  TIOJIEH, Al
OTIpE/IETTUTE HaIpaBlIEHHE BEKTOpa HANPSHKEHHOCTH @ @
pesynpTupytomero mnoiast B Touke C, ecau mose
CO3/IaHO PaBHBIMHU IO MOJYJTIO 3apSAaMHU. O
4 - . > 2
A.2. B.4. B.1. TI.3. 1.5
20. HanpsbKeHHOCTh  Yepe3 IOTEHIHMAl MOXKET OBITh v 3

BBIpa)keHa CIeYIOIMM oOpa3om: £ =
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A. Qo(o, —9,): B. (0, —@,); B.gqy; T. (-grade); . Cpean npeyioKeHHBIX BAPUAHTOB HET BEPHOTO.

21. Jlyis onpesiesieHns HampsKEHHOCTH BIIEKTPOCTATHYECKOTO OISt PABHOMEPHO 3apsKEHHON OECKOHEYHOMN
IJIOCKOCTH B BaKyyM€ UCIIOJNIB3YETCs CleyroInas hopMmya;

! %;B.E: %r';l‘.E: 1 E;I[.Ezi.
Areg 1 4res, R 2mey 1 2¢,

A.E=clg,; B.E=

22. DIEeKTPUYECKUM TOKOM Ha3bIBAECTCS. ..
A. XaoTHYHOE JBWKEHHE YacTHI, B. HampaBleHHOE NBWKEHHE MOIEKYN, B. YIOpAMOYEHHOE IBUKEHHE
3apsHKEHHBIX YaCTHIL; T) JF000€ MPOM3BOJIBHOE JBIKEHHE JIEKTPOHOB; M) CPEIU TPEIOKEHHBIX BAPUAHTOB

OTBETOB HET BEPHOIO.
23. Pabora Toka onpezensercs kak dA = ...

P
A.Udg; B.IUR;B.Tdt X F.IZR; M. cpenu mpeIoKeHHBIX BAPUAHTOB OTBETOB HET BEPHOTO.

24,

Sanmmute 1 mpaBuino Kupxroda mis yzna A u 2 npasmio 1t koatypa ABC/L.
& r
A I :
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25. Tpu OXMHAKOBBIX COIPOTHBICHUSI COEIMHEHBI JBYMsi criocobamu. OmpeneinTs, B KaKOM Ciydae
comnpoTuBJeHHE 1enu Oonpire. Ha ckombko?

d L, ~+—1 ¢+
— —
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