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1 [lnanupyemMble pe3yabTaThl 00y4eHHs M0 JUCHUIINHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B
OIIOII BO vHaAMKaTOPpaMHU J0CTUKEHUSI KOMITeTeH NI

1.1 llepeyens KOMNeTeHIHI, POPMHUPYEMBIX Y4eOHOM TUCIUTITITNHOM

NuaukaTopsl 10CTHKEHHST KOMIIeTeHIUH
Ilnanupyemble pe3yJibTaThl 00yYeHHUsI
OomenpodgeccuoHaJbHAasE KOMIETEHITUsI
OIIK-1. Cnocoben pemars Ttumosbie | OIIK-1.1 3HaeT oCHOBHbIE 3aKOHBI MaTEMAaTHYECKHX,
3a/1aun po(ecCUOHANBHOM | CCTCCTBCHHOHAYYHBIX M 00LIENPO(EeCCHOHAIBHBIX

JEATENLHOCTH  HA  OCHOBE SHAHH} | AMCUMILIMH, HEOOXOIUMBIX JUIS PEIICHHS
TUTIOBBIX 33J1a4 B 00J1aCTH B 00JIACTH arpOHOMUH

OIIK — 1.2 YMmeer NPUMEHSTh 3HAHUS OCHOBHBIX
3aKOHOB MAaTEMaTUYECKUX U €CTECTBEHHBIX

HayK JJIs pelIeHUs CTaHJapTHBIX 3a/1a4 B 00J1acTU
arpOHOMHH.

OIIK - 13 Buageer uH()OPMAIMOHHO-
KOMMYHUKAIMOHHBIMHA TEXHOJIOTUSMH B PEIIEHUHT
TUTIOBBIX 33/1a4 B 00J1aCTH B 00JaCTH arpOHOMHUHU.

Ko n HauMeHoBaHue KOMIIETEHINHT

OCHOBHBLIX 3aKOHOB MAaTE€MAaTHYECKHX U
€CTECTBEHHBIX HAyK C IPUMCHCHHEM
MH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH.

2. llesin 1 3a1a4M OCBOEHUS YUeOHOM TUCUMILIMHBI, MECTO AUCHUIIMHBI B CTPYKTYpe
o1oI1

Hucuunnuaa @wusuka oTHocuTcss K obszarensHot wactu  b1.0.21 (B1.0.14) ocHoBHOM
npodeccnoHaTbHOM  00pa30BaTENIbHON IMPOrPaMMBI  BBICIIETO OOpa30BaHUS IO HAMPABICHHIO
moarotosku 35.03.05 CamoBoacTBo.
Heabro TUCIUTIUIMHBI SBIISIETCS:
03HAKOMJICHHE C OCHOBHBIM HauOoyiee OOMUMH (U3NYCCKUMH SIBJICHHUSAMH W 3aKOHAMH W UX
TCOPECTUICCKUM OGOCHOBaHI/IeM, MOJIy4YCHUC HABBIKOB IMPUMCHCHUS IIOJYUYCHHBIX 3HaHAN K PCHICHUIO
MMPAKTHUYCCKUX 3a4a4, YMeHI/Iﬁ HCIIOJIB30BAaTh 3TH 3HAHUSA B HpO(i)eCCPIOHaJ'IBHOfI JACATCIIBHOCTHU U (l)OpMI/IpOBaHI/Ie
HEOOXOMMBIX KOMIICTCHIIUH, a Takke co3aaHus (yHIaMEHTAJIbHOW 0a3bl JUIsl YCIENIHOTO OCBOCHMS psijia
JUCHUILIMH IIPUKIIAAHOr0 XapaKkTepa.
J171s1 BBIpaOOTKH y COBPEMEHHBIX CIEI[HAIMCTOB C BBICIITUM 00pa30BaHHEM HEOOXOIUMBIX
METOJIOB (PU3NYECKOTO UCCIIEIOBAHUS HEOOXOANMO peuleHue Ciedyiouux 3a0au.
- HU3YyUYCHHUEC OCHOBHBIX COBPEMCHHBIX (1)I/ISH‘ICCKI/IX Hpe,I[CTaBJ'IeHI/Iﬁ yeJjioBeKa 00 OKpYXXaromieM MHPE;
- OBJIAJICHUC q)YHI[aMeHTaJ'IBHLIMI/I (1)I/ISI/I‘IGCKI/IMI/I MOHATUAMHU, TCOPUSIMHU MW 3aKOHaAMH, a TaK¥XKe
METOJaMU (1)I/I3I/IT-IGCKOFO HCCJIICIOBaHMUA,
- YCBOEHHE METOJIOB W TPHUEMOB pEIICHUs 3aJad W3 pa3IndHBIX obOnactedl ¢wm3mku u Oymymien
CIICHNAaJIbHOCTH.

3. O0beM yueOHOH AWCHUIVIMHBI B 3a4YeTHBIX EIUHUIAX € YKA3aHHEM KOJU4YeCTBA
aKaJeMH4YeCKHX YacoB, BbI/IEJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4yalouuxcs ¢ npenoaaBarejiemM
(mo BUAAM y4eOHBIX 3aHATHI, TEKYIIMH M NMPOMEKYTOYHbII KOHTPOJIb MO JMCUUILUIAHE) U HA
CaMOCTOSITe/IbHYI0 pa0doTy 00y4aroiuxcs

3.1 OuHo-3a04Has popma 00yUeHUs

Bun yuebHol paboThl 4 cemecTp
OO011ast TPYA0EMKOCTh AUCHUIIMHBI, 3aU€THBIX €IUHUI] 4
4acoB 144
AyauTopHasi (KOHTaKTHas1) paboTa, 4acoB 24,25
B T.4. 3aHATHUA JICKIIUOHHOI'O THUIIa 8
3aHSATUS CEMUHAPCKOTO TUTIA 16
[TpomexyTouHast aTTecTamus 0,25




CamocrosiTe/ibHasi padoTa 00y4Yalouuxcs, YacoB 115,75
B T.4. KypcoBas pabota -
KoHTpoJib (camocTosiTe IbHASI/ KOHTAKTHASA) 4
Buj npomexxyTouHOM aTTecTanuu 3a4yeT
3.23aounas popma oOydeHUs
Bun yaeOHOM paboThI 3 cemecTp
OO61as TpPyA0EMKOCTh AUCHUIIINHBI, 3a4ETHBIX €AHHHUII 4
4acoB 144
AyautopHasi (KOHTaKTHasi) pa6oTa, 4acoB 14,3
B T.4. 3aHSATHUS JIEKIIMOHHOTO THUIIA 6
3aHSATHUS] CEMUHAPCKOTO TUTA 8
[TpomexyTouHas aTTecTanus 0,3
CamocrosiTe/ibHasi padoTa 00y4alouIuXcs, 4acoB 120,7
B T.4. KypcoBas pabota -
KouTtpoJb (camocTosiTeIbHAsi/ KOHTAKTHASA) 9
Buj npomexxyTouHOM aTTecTanuu HK3aMeH

4. Coep:kanue IUCHUILIMHBI, CTPYKTYPHUPOBAHHOE N0 TeMaM (pa3jejiaM) ¢ YKa3aHueM
OTBeIECHHOT0 HA HUX KOJIMYeCTBA aKA/IeMHYEeCKUX YACOB U BUAOB YUeOHbIX 3aHATHIH
4.1 Ilepeuensv pazoenoe OucCyUnIUHBL C YKAZAHUEM MPYOOEMKOCHU AYOUMOPHOU (KOHMAKMHOIL) U
camocmoamenvHoil padomaol, U008 KOHMPOJIell U nepeHs KOMnemeHyuil

OuHo-3a04Hast popma 00ydeHHS

TpynoeMKOCTb, 4aCOB Kox
B TOM 4YHCIIE HaumeHoBaHue |KOMIIETEH
HaumeHoBaHue paseiioB U TeM ayJIMTOPHOMN OILICHOYHOTO LUU
BCETO .\ |camocrosiTen
(KOHTaKTHOM) . cpencTBa
BHOI paboTHI
paboTHI
Pazpen 1. Mexanuka. Konebanus u 24 6 18 Ot4er no 5 OIIK-1
BOJIHBI nabopaTopHoOH padore,
1.1. KunemaTuka 1 AMHAMUKA 8 2 6 cobecenopanie,
1.2. Dueprus. Pabora 4 2 2 ig:;p OMbHs padoTa,
1.3. PensiTuBucTCKAs MeXaHUKa 2 - 2
1.4. DneMeHThl MEXaHHUKH CIUIOIIHBIX 4 i 4
cpen
1.5. l'apmonHnueckue KojeOaHus u 6 2 4
BOJIHBI
Pa3nen 2. MoaexkyJsipHasi pu3uka u 24 4 20 OTYer o OIIK-1
TePMOIUHAMMKA nabopaTopHoii padoTe,
2.1. OcHOBBI MOJIEKYIISIPHO- 14 2 12 cobeceoBaHme,
KHMHETHYECKOU TEOPUH KOHTpOsIbHAs padoTa,
2.2. TepMoauHamMuKa 10 2 8 reeT
Paznen 3. DaexkTpuyecTBO 24 4 20 Ot4er no OIIK-1
3.1. DneKTpocTaThKa 10 2 8 1mabopaTopHoii padore,
3.2. TIOCTOSHHBII 3JIEKTPUYECKHI TOK cobecezioBanme,
14 2 12 KOHTpOJIbHasi paboTa,

TECT
Paszzen 4. MarueTusm 24 4 20 Oruer o OIIK-1
4.1. DnekTpoMarHeTusM 12 2 10 nmaboparopHoii padote,
4.2. DeKTpOMATHUTHAS HHIYKIHS 1 cobecenosanue,
TepeMEHHBIH TOK 12 2 10 KOHTpOJIbHasl pabora,

TECT
Pazpen 5. Ontuka. KBantoBas 24 4 20 Oruer o OIlK-1
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Puznka nabopaTopHoii pabore,
5.1. BomHOBas onTHKa 12 10 cobecenioBanue,
5.2. KpanroBas (usnka 12 10 KOHTpOMIbHAA pabora,
TECT
Paznmen 6. ®uznka aroma, aTOMHOI0 OIIK-1
AACT 5. THISHI ATOME, ATOMHOTO 119,75 2 17,75
SIIPA M 3JIeMEHTAPHBIX YACTHI Oruer 1o
6.1. Atom 5 - 5 nabopaTopHO#l paboTe,
6.2. DneMeHTHI (PU3MKU TBEPAOTO Tena 5 - 5 cobeceoBaHue,
6.3.ATOMHOE S7IpO 5 2 3 KOHTpOIIbHasi ~ palora,
TECT
6.4. DieMeHTapHbIC YaCTHUIIBI K 475 i 475
(u3nyeckas KapTHHA MHUpa
IK-1
Konrpos 4,25 0,25 4 Pauer O
(caMOCTOATEIbHASI/ KOHTAKTHAS)
Hroro 3a cemecTp 144 24,25 119,75
3aounas popma 00ydeHUS
TpynoeMKoCTb, 4acoB Kon
B TOM YHUCJIE HaumenoBanue |KOMIIETEH
HawnMmeHnoBaHwue pas3ienoB u TeM ayJIMTOPHOMN OIIEHOYHOTO 708
BCETO .\ |camocTosTen
(KOHTaKTHOW) . cpencTBa
bHOI paboTHI
paboThI
Pazpen 1. Mexanuka. Kosnebanus u 24 4 20 Oruer o OIIK-1
BOJIHBI nabopaTopHoii padoTe,
1.1. Kunemaruka U TMHAMHKa 8 - 8 006606’103““6’6
1.2. Dueprus. Pabora 4 2 2 KOHTPOJIbHAA pabota,
TECT
1.3. PensTuBucTCKAs MEXaHUKa 2 - 2
1.4. DneMeHThl MEXaHHUKH CIUIOIIHBIX 4 i 4
cpen
1.5. l'apmonmnueckue KojieObaHus u 6 5 4
BOJIHBI
Pasnen 2. MouiekyJsipHasi pu3uKa U 24 2 29 OTYer no OIIK-1
TEPMOIMHAMHUKA nabopaTopHoOH padore,
2.1. OcHOBBI MOJIEKYIISIPHO- 14 2 12 cobeceoBaHME,
KHMHETHYECKOU TEOPHH KOHTpOJIbHas padoTa,
2.2. TepMonHAMUKA 10 - 10 TECT
Paznen 3. DiekTpuyecTBO 24 2 22 Ot4er no OIIK-1
3.1. DneKkTpocTaTUKa 10 1 9 11abopaTopHOii pabore,
3.2. TIOCTOSIHHBII 3JIEKTPUYECKHI TOK cobeceoBanke,
14 1 13 KOHTpOJIbHAs paboTa,
TECT
Paznen 4. MarneTusm 24 2 22 Ot4er no OIIK-1
4.1. DeKTPOMATHETH3M 12 - 12 nmabopaTopHoii padore,
4.2. DeKTpOMATHUTHAS HHIYKIHS 1 cobecenoBane,
o 12 2 10 KOHTPOJIbHAS paboTa,
MEPEMEHHBII TOK
TECT
Pazpen 5. Ontuka. KBantoBas 24 2 29 Oruer no OIIK-1
¢usnka n1abopaTopHO# pabore,
5.1. BomHOBAast ONITHKA 12 2 10 cobecenopanme,
5.2. KanroBas ¢uznka 12 - 12 :gé{;ponwaﬂ pabora,
Paznen 6. ®usuka aromMa, aTOMHOI0 OIIK-1
14,7 2 12,7 Ortuer o
SIAPA M 3JIEMEHTAPHBIX YACTHII .
6.1. AToM 5 ; 5 nmabopaTopHOi pabote,
= cobece0BaHuE,
6.2. DneMeHTHI (YU3KMKK TBEPAOTO TeNa 5 - 5 KOHTpONbHAs  paboTa,
6.3.ATOMHOE sS171pO 5 2 3 TecT
6.4. DieMeHTapHbIC YaCTHUIIBI U 57 - 5,7




(m3nyeckas KapTHHA MHUpa
Kowrpoas 9.3 0.3 9 |Dsamen OTIK-1
(caMOCTOATEIbHASI/ KOHTAKTHAsI)
HToro 3a cemecTp 144 14,3 129,7
Ilpumepnutii nepeuens OUEHOUHBIX CPEOCME 0J1 MEKYULez20 KOHMPOJIA YyCneaaemocmu
No | HaumenoBanue | KpaTkas xapakTepuCTHKa OIIEHOYHOI'O CPEJICTBA IIpencraBnenue
/Tl | OIEHOYHOTO OIIEHOYHOTO
CpeacTBa cpeactsa B onme
1 3anaua CpencTtBo  OIGHKM  YMEHMSI NPUMEHATh TodydeHHble | KoMrekt 3amay wu
(mpakTHyeckoe | TEOpeTHUYECKHE 3HAHWS B MIPAKTHUECKON CUTYaINH. 3a/1aHui
3aJjaHue, 3anmaya (3a7aHue) JODKHA OBITh HANPaBJICHA Ha OIICHUBaHUC
naboparopHas TeX KOMIICTCHIUI, KOTOPhIC MOJICKAT OCBOCHUIO B TaHHOU
pabota) TUCIUILINHE, TOJDKHA COJEpX aTh YETKYI HHCTPYKIHUIO TI0
BBIITOJIHEHHUIO WJIH QJITOPUTM JEHCTBUM.
2 Cobecenopanne | CpeacTBO KOHTpPOJIS, OpPraHM30BaHHOE Kak crenuanbHas | Bompock o
Oecema mpernojaBaTesis ¢ OOydalOIIMMCS Ha  TEMBI, | TeMam/paszenam
CBSI3aHHBIE C M3y4aeMOU AMCUIUIUIMHON, W PACCUNTAHHOE HA | IUCIUTUINHBL,
BBISICHEHUE o0bemMa 3HAHUNA oOyuJaromerocs M0 | IPENCTaBICHHBIE B
OTIpeIeICHHOMY pa3zielly, TeMe, IpolieMe H T.1I. MIPUBSI3KE K
KOMITETEHITHSAM,
MIPeTyCMOTPEHHBIM
PII/
3 Tect Cucrema CTaHIApPTU3UPOBAHHBIX 3afaHUil, mMmo3BoJsttomas | DoHg TECTOBBIX
ABTOMAaTHU3WUPOBAThH MPOIEIYPy U3MEPEHHS YPOBHs 3HAHWN M | 3aIaHUH
YMEHUI 00yJaromerocs.
4 KontponpsHas CpenctBo TpOBepKM YMEHMHA MPHUMEHATh moiy4yeHHble | KoMmmekT
pabota 3HAHUS U PelIeHUs 3a7ad OIPENIEICHHOTO THIIA M0 TeME | KOHTPOJIHHBIX
WM pa3feny 3a/laHui o
BapUaHTaM
5 Pedepar [ponykr CaMOCTOSITEIHHOMN paboTs cryzaenta, | Temsl pedeparos
MIPENICTABISIFOIINN CO00M KpaTKOe M3I0KEHNE B TUCHbMEHHOM
BHJIE TIONyYEHHBIX PE3yJIhTaTOB TEOPETHUYECKOTO aHan3a
OTIpENICTICHHOW  HaydHOW  (y4eOHO-HCCIIeIOBATEIHCKOM)
TEMBI, TJIe aBTOP PACKPBIBAET CYTh HUCCIETYyEeMOM MPOOIEMBI,
MIPUBOJIUT Pa3lIMYHbIE TOYKU 3PEHHS], a TaKKe COOCTBEHHbBIE
B3TJIs11bI HA HEC.

4.2. ConepxaHue TMCUMILIMHBI 10 pa3ieam

Pa3nea 1.Mexanunka. KosieOanusi 1 BOJIHBI
Henau - npuoOpeTeHre TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PU3MUECKOTO HCCIIeI0BaHus,
Ha OCHOBE 3HaHMH (yHIaMEHTAIBHBIX 3aKOHOB MEXaHUKH.
3agauu — HAy4UTh CTYJEHTA BIAJIETh METOJAAMH PEIICHU 3a]1a4 110 JaHHOMY pa3zieny (pU3uKu.
Ilepeyennb y4eOHBIX 3J1eMEHTOB pa3jeJia:
1.1.KuneMaTuka U JUHAMHKA.
MarepuanbHast TOuka. AOCONIOTHO TBEpPAOE TeN0. BeKTOpHbBIH (KOOpAMHATHBINA) METOJ
ONHUCAHUsl OTHOCUTEIIBHOTO JBWKEHUS MaTepHaJbHOM TOYKM. KuHemaTudeckue ypaBHEHUS U
TpaekTopusl ABMKEHHUA. CKOpOCTh M YCKOPEHHME TOYKM KaK IPOM3BOJAHBIE paguyca-BeKTOpa IIO
BpeMeHH. CKOPOCTh U YCKOPEHHUE IPU KPUBOJIMHEWHOM ABM)KCHHH. HOopManbHOE M TaHT€HIIMAIBHOE
YCKOpEHHUS. [[BUIKEHHE YaCTULIBI 10 OKPYKHOCTH. YTJIOBas CKOPOCTb U YIVIOBOE YCKOPEHUE, UX CBS3b
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C JIMHEHHBIMU CKOPOCTSMH M YCKOPEHMSAMH TOYEK Bpawmawolerocs tena. I[locrynarensHoe u
BpalaTeIbHOE IBUKEHUS a0COIIOTHO TBEPOTO Tea.

3aKOH MHEPLUHU U MHEPLUAIbHBIE CUCTEMBI OTCUETA. 3aKOHBI TUHAMUKN MaTepUaIbHON TOUKH
U CUCTEMBl MaTepuUalbHbIX TOueK. BHemHue u BHyTpeHHHE cuibl. LleHTp Macc (LleHTp HMHepLun)
MEXAHUYECKOM CHUCTEMBI U 3aKOH €ro JABM)KEHHUS. 3aKOH COXPAHEHHUs UMITyJibca. PeakTuBHas cuia.

3aKOH BCEMHUPHOrO TAroreHus. ['paBUTalMOHHAs MOCTOsSHHAs. ['paBUTallMOHHOE TIOJE.
Yckopenne cBoOOAHOrO maaeHus. JIBrkeHHe Ten y moBepxHocTd 3emiu. llepBas kocmuueckas
CKOPOCTB.

Cunel ynpyroctu u TpeHus. JMHaMuKa BpallaTelbHOIO ABMKEHHUS. MOMEHT CHJIbI, MOMEHT
WHEPUUM W MOMEHT MMIIylbca. MOMEHT CHJIBI OTHOCHTEIBHO OCH. MOMEHT uMIIylbca Tela
OTHOCHUTEIIBHO OCH. YPAaBHEHUE JMHAMUKHU BpaALIATEIIBHOIO JABUKEHUSA TBEPAOrO TEJNA OTHOCUTEIBHO
HENOJBIKHOW ocu. KuHeTndeckass >HEprus BpalalOIIErocs Tejda. 3aKOH COXpPaHEHMs MOMEHTa
MMITYJIBCA U €T0 CBSA3b C U30TPOITHOCTBIO IIPOCTPAHCTBA.

1.2 DOueprus. Padora.

3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU

OHeprusi Kak yHUBEpcalbHas Mepa pa3iIuuHbIX (OpM IBMKEHUS U B3aumozencTBus. Pabora
nepemMeHHoM cuiibl. KuHeTnueckast sHEprusi MEXaHUYECKOW CUCTEMBI U €€ CBSI3b ¢ pab0TOM BHEIIHUX U
BHYTPEHHUX CUJI, IPUJIOKEHHBIX K CUCTEME.

[Tone kak (opma mMarepuu, OCYIIECTBISIONIAs CHIIOBOE B3aUMOJICHCTBUE MEXKIY YacCTHUILIAMH
BenlecTBa. [loTeHManbHas dHEprus MaTepualbHOM TOYKM BO BHEUIHEM CHJIOBOM IIOJIE U €€ CBS3b C
CWJIOM, JEHCTBYIOIIEH Ha MaTepuanbHylo TouKy. lloHsATue O rpagueHTe CcKausipHOW (yHKUUU
koopauHar. llone nenTpanpHeix cun. IloTeHnmanbHas HSHEprusi CHUCTEMBL. 3aKOH COXPaHEHUs
MeXaHU4YecKoil sHepruu. [luccumanusi sHEpruv. 3aKOH COXpPAHEHHUS U IPEBPAIICHUS SHEPTUU Kak
IIPOSIBJICHUE HEYHHUYTOKUMOCTH MaTepuu M €€ IBukeHMs. [IpuMeHEeHHe 3aKOHOB COXpaHEHMs K
CTOJIKHOBEHUIO YIPYIUMX U HEYIIPYTUX TEIL.

1.3.PensTuBUCTCKAsE MEXaHUKA.

[Tpunuun orHocutensHocTy [Namunes. [IpeobpazoBanus ['anmies. HennepruanbHble cucTeMbl
orcuéra. Cunbl mHepuuu. Cuna Kopuonunca. 3akoHBI COXpaHEHMsI B HEMHEPLHAIBHBIX CHUCTEMAX
OTCYETA.

IIpyuHIUIT OTHOCUTENBHOCTH B PEIATUBUCTCKON MexaHUKe. IlocTynarsl crienMalbHON TEOPUU
otHocutenbHOCTH. [IpeobpazoBanue Jlopenma. [lonarue ognoBpemMeHHOCTH. OTHOCUTETHLHOCTD JITMH
U MIPOMEXYTKOB BpeMeHH. MHTepBas Mexay COOBITUSMHU U €ro MHBApPUAHTHOCTH 110 OTHOIIEHHUIO K
BbIOOPY MHEPIMAIBHON CUCTEMBI OTCUYETA KaK IMPOSBIECHUE B3aUMOCBSI3U NPOCTPAHCTBA U BPEMEHHU.
PensTuBuCTCKMI 3aKOH CIIOXKEHHMs CcKopocTed. PenmdruBucrckuil umiyiabc. OCHOBHOM 3aKOH
PEIATUBUCTCKON TMHAMHUKM MAaTEPUAIBHONW TOYKH. PEITUBHCTCKOE BBIPAKEHHE JUIsI KHHETUYECKON
9Hepruu. B3auMocBsI3bp Macchl U 3HEPTUU. DHEPrus cBsi3u cucTeMbl. COOTHOIIEHNE MEXAY MOTHON
SHEprueil W UMIYJbCOM 4YacTUIbl. ['paHUIBI NPUMEHUMOCTH KJIACCUYECKOW (HBIOTOHOBCKON)
MEXAHUKH.

1.4. DnemMeHTHI MEXaHUKH CIUIONIHBIX CPE]I.

OOmue cBOMCTBa XKHJIKOCTM W Ta3a. YpaBHEHHE pPABHOBECHS M JBW)KEHUS >KUIKOCTH.
NneanbHas xxuakocth. ['mapocraTuka HeC)KUMaeMOM KUAKOCTUH. CTallMOHAPHOE TEYEHUE HICATbHOMN
JKUJIKOCTHU. YpaBHeHUE bepHyium.

Bsskas xuakocts. Cwiibl BHYTpeHHEro TpeHus. CTallMOHapHOE TEUYEHHE BS3KOM KUIKOCTH.
®opmyna Ilyazeitna. dopmyna Crokca. I'mapoauHamuueckas HeycToMuuBocTh. [loHsATHE O
TypOyJIEHTHOCTH. [IBHKEeHHE Te B )KUIKOCTSX U razax.

WneanbHo ynpyroe teno. Ynpyrue aepopmanuu u Hanpspkenus. 3akoH ['yka. [lnactuueckue
nedopmaruu. [Ipenen mpoynocTH.

1.5. 'apmonnueckue koneGaHus U BOJHBI.

KonebGanus. Mexanuueckue konebanus. KunemaTnueckue XapakTEpUCTUKH TapMOHUYECKUX
kosiebanuil. JIuddepennmanbHoe ypaBHeHHe rapMOHUYecKuX Konebanuil. [IpyXxuHHbIN, Qunueckuit
U MaTeMaTHYEeCKUH MAasSTHUKH. DHEPrus TapMOHUYECKUX KosiebaHui. CloKeHHWe TapMOHHUYECKUX
KOJICOAHWH OJHOTO HAmpaBICHUS W OJUHAKOBOM uacToThl. buenus. ClioxxeHUs B3aUMHO
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NepIeHINKYIApHbIX KojeOanuid. JuddepennuanbHoe ypaBHEHHE 3aTyXaloUIMX KoJeOaHUH U ero
pemenue. JluddepenmansHoe ypaBHEHNE BBIHYXICHHBIX KoneOanuii. [loHaTue o pe3oHaHce.
Mexanu3M 00pa30BaHMs MEXaHWYECKHX BOJH B yNpyroi cpene. IIpononbHble U MonepeuHbIe
BOJIHBL. CuHycouJanbHble (FrapMOHMYECKUE) BOJIHBL. YpaBHeHHE Oeryueil BojiHbl. /lyinHA BOJHBI U
BOJIHOBOE uucio. BonHoBoe ypaBHeHue. Pa3zoBas CKOpOCTb. ODHEprus BOJIHBL. Bekrtop Ymosa.
BonnoBoii naker. I'pynnoBas ckopoctb. KorepeHTHOCTb.
WNutepdepentust BonH. O6pa3oBaHUe CTOSYMX BOJIH. YpaBHEHHE CTOSYCH BOJIHBI U €TO aHAU3.

Pa3nen 2. Mousekyasipaasi pu3uka v TepMOAUHAMHKA

Lenu - npuobpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (DU3MUECKOT0 HCCIEA0BaHUS,
Ha OCHOBE 3HAHUH (PYHIAMEHTAIBHBIX 3aKOHOB MOJICKYISIPHON (DU3UKH U TEPMOIMHAMHUKHY.

3agauu — HAyYUTh CTYJEHTA BIAJETh METOAAMHU PEIICHUS 3a]1a 110 TaHHOMY pa3eny (pU3uKu.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

TepMoagMHAMUYECKUI M CTATUCTUYECKUI METOIbI UCCIIEIOBaHU. MaKpOCKOIIMYECKOE COCTOSTHUE.
MakpockonruecKue napameTpbl Kak CpeIHUE 3HAUEHUSL.

M3ompoueccel M 3aKOHOMEPHOCTH HMX MpoTeKaHWs. AOCONIOTHas TeMIepaTypHas IIKaja.
VYpasuenue Knaneiipona-Meneneena.

Mopenp wupeanbHOro rasa. BblBOJ ypaBHEHUS MOJIEKYJIIPHO-KMHETHMYECKOW TEOPUHU
uJeanbHbIX ra30B JJIs JaBJICHUS U €ro cpaBHeHue ¢ ypaBHeHueM Kianeiipona-MenneneeBa. CpenHsis
KMHETUYECKash DHEPrus MOJEKyl. MONEKyISIpHO-KMHETHYECKOE TOJIKOBAHUE TEPMOJMHAMHYECKON
TEMIIepaTyphl.

3akoH MakcBemia Juisl pacipeaesieHus] MOJIEKYJT MI€AJIbHOTO Ta3a MO CKOPOCTSIM U 3HEPTUsiM
TEIUIOBOTO ABM:KeHUs. bapomerpuueckas ¢opmyna. 3akoH bonbiMana [uist pacrpeeneHns 4acTull BO
BHEIITHEM MOTEHIMATFHOM Toste. CpeHee Yuciio CTOIKHOBEHUN U CPeHssl ITMHA CBOOOIHOTO Tipodera
MOJIEKYII.

SBnenus nepenoca. uddys3usa. Kordduruent mudpdysuu. Juddysus B razax, sKUIKOCTIX U
TBEPABIX Tenax. TemmonpoBoaHocTh. Koaddunuent Temnonpooanoctu. TeMneparyponpoBOAHOCTb.
Bszkocts. KoapuumeHTs! BI3KOCTH ra30B U KUJIKOCTEH.

Uucno creneHeil cBOOOABI MOJEKYNbl. 3aKOH PaBHOMEPHOTO paCHpEeTICHHUs SHEPTHH 10
CTENEHsIM CBOOOBI MOJEKyN. BHyTpeHHss 3Heprus uaeanpHoro rasa. Pabora rasa mpu M3MeHEHUU
ero oonpéma. KomnuectBo Ternotel. Temmoémkocts. IlepBoe Hauano tepmoauHamuku. [Ipumenenue
NEepBOro Hayajga TEPMOJMHAMHKM K H30IpolieccaM M aauadaTHOMY IMpoOIecCy HICAIbHOTO rasa.
3aBUCHUMOCTH TEIUIOEMKOCTH MJI€aJIbHOTO Ta3a OT BUJIA MpoIlecca.

2.2. TepMoTMHAMUKA.

OO6patumbie 1 HeoOpaTuMble mporecchl. KpyroBoit mporecc (tuki). TernoBble ABUTaTend U
xonogwiibHble MamuHel. [{ukn Kapuao u ero KIIJI. Bropoe Hayano tepmoanHamuku. HezaBucumocts
KITJ] nmukna KapHo oT mpupoabl pabodero Tena. DHTPOMUS. DHTPOMHUS HAEaIHLHOTO TOJKOBAHUE
BTOPOT0 Hayaja TEPMOJUHAMHUKH.

Peanbubie Ta3pl. Cuibl W MOTEHUUATIbHAS SHEPTUs MEXKMOJEKYISPHOTO B3aUMOJEHUCTBHUSL.
VYpaBuenue Ban-nep-Baansca. M3orepmbl Ban-nep-Baanbca.

TepMoauHaMuKa NMOBEPXHOCTU paszfena IBYX cpel. IloBepXHOCTHas sHEpPrus U HaTSDKEHUE B
)kunkocTsax. CmaunBanue. J{aBieHue 1Moy MCKPUBICHHOM MOBEPXHOCTBIO KUJIKOCTH. KanuuisipHOCTb.

®da3zoBble npeBpaiieHus. Pa3oBbie quarpaMmbl. Kputnueckoe COCTOSHHE.

Kunkve KpucTasibl.

Paspen 3. DuekTpuiecTBo

Iesm - npuoOpeTeHne TEOPETUIECKUX U MTPAKTUYECKUX HABBIKOB (PU3MUECKOT0 UCCIIeI0OBaHUA,
Ha OCHOBE 3HAHUI (yHIaMEHTAJIBHBIX 3aKOHOB 3JIEKTPOCTATUKU U MIOCTOSIHHOTO TOKA.

3agauM — HayYUTH CTYJCHTA BIAJETh METOJAMH PELICHU 33/]a4 10 JAaHHOMY pa3zieny GU3UKH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

3.1.DnexTpocraTuka.



3aKOH  COXpaHEHMsI  DJIEKTPUYECKOro  3apsna. Onekrpuueckoe mone. OCHOBHbIE
XapaKTEPUCTUKHU DJIEKTPOCTATUYECKOTO MOJSA — HANPsHKEHHOCTh M moTeHuuan. HanpsokéHHOCTh Kak
rpagueHT MOTeHIHaNa. Pacyér 35eKTpoCcTaTUYECKUX MOJEd METOAOM cynepno3unuu. I1oTok Bekropa
Hanpspk€HHOCTH. Teopema Octporpanckoro-I'aycca Ui 3JIEKTPOCTaTUYECKOrO IOJI B BaKyyMe.
[Ipumenenne teopembl Octporpaackoro-I'aycca k pacuéry mosid. DJIEKTPUUYECKOE I10JI€ B BELIECTBE.
CBoOosHbIE M CBSI3aHHBIE 3apsiibl B JUAJIEKTPUKAX. THUIBl JUAJICKTPUKOB. OJEKTPOHHAs U
OopueHTalMoHHas nojispusanus. IlonspuzoBaHHoCTh. Au3aeKTpruuecKkas BOCIPUUMYUBOCTD BEIIECTBA.
DnekTpuueckoe cMeleHue. JAuanexkTpuieckas IpOHULAaeMOCTh Cpeibl. Bpuncienne HanpsykEHHOCTU
noJist B 1udJeKTpuKe. CerHeTOANEKTPUKU. DIIEKTPETHI.

IIpoBogHMKHM B 3yleKTpudeckoM moje. Ilose BHyTpM NpOBOAHMKA M Y €ro IOBEPXHOCTH.
Pacnipenenenue 3apsaoB B NPOBOJHUKE. DJIEKTPOEMKOCTb YEIMHEHHOIO IPOBOJHMKA. B3anMHas
€MKOCTb JIBYX NpPOBOAHMKOB. KoHIeHcaTopsl. DHeprus 3apspKeHHBIX IIPOBOJHMKA, KOHICHCATOPA U
CHCTEMBI IPOBOJHUKOB. DHEPTHS AIEKTPOCTATHUECKOTr0 MoJst. O0bEMHAs MIIOTHOCTh SHEPTUH.

3.2.I1oCTOSIHHBIN JEKTPUICCKUN TOK.

IIOCTOSIHHBIN  DJIEKTPUYECKUMH TOK, €ro XapaKTEePUCTHUKM M YCIOBUS CYLIECTBOBAHHS.
Knaccuueckast 31eKTpOHHAsi TEOpHsl 3JIEKTPONPOBOAHOCTH METAJUIOB U €€ OINbITHbIE 0OOCHOBaHUS.
BreBog 3akona Oma B auddepeHumanbHoil ¢GopMe U3 SICKTPOHHBIX IPEICTABICHHWHA. 3aKOH
Bunemana-®panna. 3akon Oma B MHTErpanbHOM opme. Pa3HOCTh MOTEHLNMANIOB, JIEKTPOBIDKYILAS
cwia, HanpspkeHue. 3akoHbl Kupxroda. 3akon Jxoyns-Jlenma. DJIeKTpudecKuid TOK B BaKyyMe.
PaGorta BbIXOZa 3JEKTPOHOB M3 MeTaia. TepmoasekTpoHHass sMmuccus. Tok B razax. [lmasma.
DNEKTPONPOBOJHOCTh  3JEKTPOIUTOB. 3akoHbl dDapaznes. ONeKTponu3 U €ro IMPUMEHEHHUE.
Tepmonnexkrpuueckue sABieHnsA. KOHTakTHas pa3HOCTb OTEHIUAIOB.

Pa3znen 4. Maruerusm

Lesn - nproOpeTeHne TEOPETUIECKUX M MPAKTUIECKUX HABBIKOB (PU3UUECKOTO UCCIICAOBAHMS,
Ha OCHOBE 3HaHMH (yHaMEHTAJIbHBIX 3aKOHOB 3JIEKTPOMarHeTU3Ma.

3agauu — HAy4UThb CTYJEHTA BIAJIETh METOJAMHU PEIICHHUS 3a]1a4 110 IaHHOMY pa3zeny (pU3uKu.

Ilepeyennb y4eOHBIX 2JIEMEHTOB pa3jeJia:

4.1.51eKTpOMarHeTusM.

MarnautHoe nosie. MarautHas MHAYKLUA. 3aKkoH AMiiepa. MarHuTHoe nojie Toka. 3akoH buo-
Cagapa-Jlamnnaca u ero npuMeHeHHe K pacy€Ty MAarHUTHOTO MOJisi. MarHUTHOE MOJie TPSMOJIMHEHHOTO
IIPOBOJAHMKA C TOKOM. MarHuTHOE IOJIe KPYrOBOTO TOKa. MarHMTHBII MOMEHT BHUTKA C TOKOM.
BuxpeBoii xapakTep MarHUTHOTO MOJIA. 3aKOH IOJIHOTO TOKa (LUPKYJSALUsS BEKTOpa MarHUTHOM
UHYKIMH) A1 MaTHUTHOTO TOJISl B BAKyyM€ U €ro MPUMEHEHHUE K pacuéTy MarHUTHOT'O MOJIs TOpOUa
U JUIMHHOTO cosieHoujaa. JlelicTBMe MarHMTHOrO NoJs Ha JBWxKymuicsa 3apsa. Cuna Jlopenua.
JIBuKeHME 3apsOKEHHBIX YacTHUIl B MAarHUTHOM nose. [IpuHuun neicTBusl IUKINYECKUX YCKOPUTENIEH
3apsokeHHbIX 4YacTull. O¢dext Xomia. MI'/I-reneparop. KoHTyp ¢ TOKOM B MarHUTHOM TOJe€.
MarnuTsslil notok. Teopema Octporpaackoro-I'aycca. PaboTta nepemenienys npoBoAHUKA U KOHTypa
C TOKOM B MarHUTHOM I10JI€.

MarautHoe 10oJIe B BeleCTBE. MarHuTHbple MOMEHTHI aTOMOB. THIIBI MarHeTHKOB.
HamaramuenHoctb. MUKpO W Makpo TOKH. OJEMEHTapHasi TEOpUs Jua- M MapamMarHeTu3Ma.
MarauTHas BOCIPUUMYHMBOCTD BELIECTBA U €€ 3aBUCHMOCTb OT TEMIIEpATyphl. 3aKOH IIOJIHOTO TOKa
JUISL MAarHUTHOTO TIOJIA B BenlecTBe. HampsykeHHOCTh MarHUTHOTO NoJisl. MarHuTHas MpOHUIAEMOCTh
cpenpl. @eppomarnetuku. OnbiTel CrosneroBa. KpuBas HamarHMuuMBaHUS. MarHuUTHBIA THUCTEPE3HC.
Touka Kropu. Jlomensl. CrinHOBas npupoja ¢peppoMarHeTusma.

4.2. DnexTpoMarHuTHas MHIYKIHS U IEPEMEHHBIN TOK.

SIBnenune snexTpoMarHUTHOM wuHAYKUMK (ombiThl Dapanes). IlpaBuno Jlenna. 3axoH
JJIEKTPOMarHUTHOM MHIYKIMM M €ro BBIBOJ U3 3aKOHA COXpaHEHWs »JHepruu. SBieHue
caMOMHAYKIMU. MHIyKTUBHOCTh. TOKM NpU 3aMbIKaHUW W pa3MbIKaHUMW Lenu. fIBIeHHE B3auMMHOU
UHAYKIMH. B3auMHas WHAYKTUBHOCTb. OHEPrUs CHUCTEMbl NPOBOJHHKOB € TOKOM. OO0bEéMHas
IUIOTHOCTb YHEPTUM MArHUTHOTO nouid. Llenu nepemeHHOro Toxa.

OcHoBbI Teopun MaxkcBesuia Ui 3J€KTpPOMAarHUTHOTo nojist. Buxpesoe anekrpuyeckoe nose. Tok
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CMelIeHus1. Y paBHeHHs: MakcBeia st SJIeKTPOMAarHUTHOTO TIOJISL B MHTETpaIbHOM (hopme.

["apMoHMueckue 3NIeKTpOMAarHUTHBIE Kose0aHus U uX xapaktepucTuku. uddepennuansnoe
yYpaBHEHHE JJICKTPOMArHUTHBIX KOJICOaHUH. ODNEKTpUYECKHi KojeOaTenbHBIH KOHTYpP. ODHEprus
JNEKTPOMArHUTHBIX KojeOanuil. [uddepeHunanbHoe ypaBHEHHE 3JEKTPOMArHUTHBIX KOJCOaHWH U
ero pemenne. JuddepeHnuanbHoe ypaBHEHHE BBIHYKICHHBIX KOJICOAHUH U €ro pelieHue.
AMIuTyzAa U (asza BEIHYKICHHBIX Kojiebanuii. Pezonanc.

OneKTpoMarHuTHbe BOJHBL. (OCHOBHBIE CBOMCTBA 3JIEKTPOMAarHUTHHIX BOJH. BonHOBOE
ypaBHEHHUE. DHEPTHUs AIEKTPOMArHUTHBIX BOJH. [loTok sHepruu. Bekrop YMoBa-IloitHTuHra.

Pasznea 5. OnTuka. KBanroBasi pusuka

Lesn - nproOpeTeHne TEOPETUIECKUX M MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHUS,
Ha OCHOBE 3HaHMUH (yHIaMEHTAJIbHBIX 3aKOHOB ONTHKH U KBAHTOBOH (pU3MKH.

3agaum — HaAy4UTH CTYJEHTA BIAJIeTh METOIaMH PEIICHH 3a/1a4 [0 JAHHOMY pa3eny (Qu3uKH.

Ilepeyennb y4eOHBIX 2JIEMEHTOB pa3jeJia:

5.1.BonHoBas onTuka.

Wntepdepenius ceera. KorepeHTHOCTE 1 MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. Pacuér
UHTEPPEPEHIIMOHHON KApTUHBI OT IBYX KOT€PEHTHBIX HCTOYHUKOB. ONTHYeCKas JJIMHA MTyTH.
Wutepdepeniys cBeTa B TOHKUX IUIeHKaX. MIHTepdepomeTpsl.

Hudpaxmus csera. [Ipunnun [toiirenca-®penens. Meron 300 @penens. [psmonuneiinoe
pactipoctpaHenue cera. Jugpaxuus OpeHens Ha KpyriioM OTBEpCTHH U aucke. Judpakuns
@paynrodepa Ha OHO HIenu 1 JUPPaKIuOHHON peméTke. Pa3zpemaromas criocoOHOCTb
ONTUYECKUX MTPUOOPOB.

Hudpaxius Ha npoctpancTBeHHOH pemérke. Popmyna Bynbda-bparra. [puaimmn
rosorpaguu. MccnenoBanue CTpyKTYpbl KpUCTAIIIOB.

Ontuuecku HEOTHOPOAHAS cpena. Jucnepeus cBeta

Pacnipoctpanenue ceera B BemecTse. ONTHUECKH HEOIHOPOAHAS cpena. Jucnepcus cera.
O6siacT HOpMAJIBHOM M aHOMAJIbHOM ucnepcrn. JNeKTPOHHAs TEOPHsI TUCTIEPCUU CBETA.

[Tornomenue cBeta. dpdexr Homnepa. U3nydyenue Basunosa-UYepeHnkonsa.

[Tonspusanusa ceera. EcTecTBeHHBIN U NOJISIpU30BaHHbINA cBeT. [lonsapu3sanus ceera npu
oTpaxeHHH. 3akoH bprocrepa. J[BoliHoe myuenpenomiienne. OnHoocHble KpucTauisl. [Tomsponael n
NOJIIPU3aLMOHHbIE PU3MBI. 3aKOH Maitoca.

5.2.KanroBas ¢usuka.

TeroBoe wu3nmyuenue. Uépnoe temo. 3axkoH Kupxroda. 3axon Credana-bonbpimana.
Pacnpenenenue sHepruu B crekTpe abCOMIOTHO 4E€pHOro Tena. 3akoH cMmelieHus Buna. KBanroBas
runore3a u ¢opmyna I[lnanka. Ontudeckas nupometpus. Buemnuit Gotosddext n ero 3akoHbI.
@dotoHbl. YpaBHeHHe OHHIITeHHa a1 BHemHero ¢orodddexra. Macca u umnynsc (OToOHa.
JaBnenue cBera. OnbiThl JleOeneBa. KBanTOoBOE M BOJHOBOE O0BSICHEHHE JaBieHUs cBeTa. D(PdexT
Komnrona. J[nanexkTuueckoe eIMHCTBO KOPITYCKYJISIPHBIX M BOJIHOBBIX CBOMCTB 3JIEKTPOMATrHUTHOIO
W3JIy4YEHHUS.

OmnbiTHOE 00OCHOBaHHE KOPIYCKYJSIPHO-BOJIHOBOI'O Jyajli3Ma CBOMCTB  BEIIECTBA.
®opmyna ne bpoisrd. COOTHOLIEHHE HEONPENEIEHHOCTEN KaK MPOSBIEHHE KOPITYCKYJISIPHO-
BOJIHOBOT'O yaJIi3Ma CBOMCTB MATEPUHU.

BonnoBas ¢ynkuus u e€ cratuctuyeckuit cMmbici. OTrpaHUYEHHOCTh MEXaHHYECKOTO
neTepMuHu3Ma. [IpMHIMII NPUYMHHOCTM B KBAaHTOBOW MexaHMKe. CTalMOHapHBIE COCTOSHUS.
VpaBuenne lpéaunHrepa s cranMoHapHBIX cocTostHUE. CBoOomHas wacTuia. TyHHEIbHBIN
s dexr.

YacTria B 0OJHOMEPHON MPSAMOYTOJIBHOM «IOTEHIMAIBHOU siMe». KBaHTOBaHWE SHEPrUM 1
UMITYJIbCa YaCTHUILBl. | 'apMOHNYECKUI OCLUIIIATOP.

Pazgen 6. dusnka aToma, aTOMHOI'0 AAPA M 3JIEMEHTAPHBIX YaCTHIL
ey - npuoOpeTeHne TEOPETUYECKUX U TPAKTUYECKUX HABBIKOB (DU3MUECKOr0 UCCIIEI0BAHMUS,
Ha OCHOBE 3HaHMH (yHaMEHTAIBHBIX 3aKOHOB (PM3UKU aTOMa U aTOMHOTO Si/Ipa.
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3agauM — HayYUTH CTYJCHTA BIAJETh METOJAMH PELICHUS 33/1a4 10 JAHHOMY pa3zieny (GU3UKH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

6.1.Atom.

Crpoenue aroma. OmbiTel Pesepdopna. Jluneituareie crnekTpsl atoMoB. Iloctymatel bopa.
Bonopononono6usie atrombl. OnbiT @panka u ['epia.

OnbiT ITepna u I'epnaxa. Coun snektpoHa. CIMHOBOE KBAaHTOBOE 4ucio. DEpMUOHBI U
0030nbl. [Ipunnun Ilaymu. Pacnpenenenue 31eKTpOHOB B aromMe Mo cocrosHusiM. [loHstue o0
SHEPreTHYECKUX YPOBHAX MousieKysl. CrekTpbsl aToMOB M MoJieKyid. [lornoimeHue, cCroHTaHHOEe M
BBIHYX/IeHHOE u3inyueHusd. [Tonstue o nasepe.

6.2. DnemMeHThI (U3MKH TBEPAOTO Teja

da3oBoe MPOCTPAHCTBO. DneMeHTapHas siueiika. [InotHocts coctosuuii. [lonaTue o KBaHTOBOM
cratuctuke bosze — DiHmTeliHa. DoToHHBIH M (GOHOHHBIM raspl. Pacmpenenenue (HOHOHOB IO
sHeprusM. TemnoéMkocTh KpucTauindeckod pemérku. CBepxrekydecTb. [loHsiTHE O KBaHTOBOM
cratuctuke ®epmu-/Iupaka. Pacnpenenenue 3neKTpoOHOB MPOBOAMMOCTH B METAJLIE 110 SHEPTUAM MIPU
abconoTHOM Hyne Ttemreparypbl. OHeprusa @depmu. BnusiHue temmepaTypsl Ha paclpelesieHue
3J€KTPOHOB. YpoBeHb @epMu. BHyTpeHHSs1 S3HEPrUs U TEIIOEMKOCTh JIEKTPOHHOIO r'a3a B METaJlIe.
DNEeKTPOINPOBOAHOCTh METAJIOB. CBEPXNPOBOAUMOCTh. MarHUTHbIE CBOMCTBA CBEPXIIPOBOIHUKA.

DHepreTudecKkue 30Hbl B KpucTaiax. Pacnpenenenue 3JIeKTpOHOB 110 SHEPTE€TUUECKUM 30HAM.
BanenTHast 30Ha ¥ 30Ha IPOBOAUMOCTH. MeTaibl, TUAIEKTPUKU U MOTYIpOBOAHUKU. CoOCTBEHHAs
MIPOBOJIUMOCTh ~ MOJYIPOBOJHUKOB. KBa3nyacTHIbl — 3JEKTPOHBI MPOBOJAMUMOCTA U  JIBIPKH.
D¢ dexkTuBHAs Macca S3JEKTpOHA B KpHcTawie. lIpumecHass MPOBOJMMOCTBH IMOJYIPOBOJIHUKOB.
OJIEKTPOHHBI U JABIPOYHBIN MONYNPOBOAHUKU. KoOHTakTHbIE sABIeHHUS. KOHTaKT 3JEKTPOHHOIO M
JBIPOYHOTO  MOJIYIPOBOJHUKA  (p-N—Tepexol) MW  €ro  BOJbT-aMIIEpHAs  XapaKTEPUCTHKA.
DOTO3NEKTPUUECKHUE SABJICHUS B OTYNPOBOAHUKAX. JIFOMUHECHEHLINUS TBEPIABIX TEJ.

6.3. AtomHOE SIpO.

3apsn, pazMep M Macca aTOMHOro szpa. MaccoBoe M 3apsioBoe uucia. MOMEHT MMITyJbca
a1pa U ero MarHuTHbI MoMeHT. CoctaB anapa. Hykinonsl. B3aumosneiicTBue HyKJIIOHOB M HOHSITHE O
CBOWCTBAX M NMPHUPOJIE SAEPHBIX CHII. Jle(heKT MacChl U SHEPTHS CBSI3H JIpa.

3aKOHOMEPHOCTH U MPOUCXOXKJAECHUE aibda-, Oera- M TraMMa-U3JIyueHUH aTOMHBIX sJEp.
SnepHbple peakuuMu M 3aKOHBI coxpaHeHus. Peakuus penenus spep. LlenHas peakuus neneHus.
[lonsTne o spepHoil sHepreTuke. Peaknus cuHTe3a aromHbIX sjep. [IpoGnema ympaBisieMbIx
TEPMOSIIEPHBIX PEAKIUIL.

6.4.OnemMeHTapHbIe YacTUIIB! U (pru3ndeckast KapTHHA MUDA.

BemecTtBo u nose. Mepapxus cTpykTyp marepuu. YacTHIBI U aHTHYACTHLBI. DJIEMEHTApHBIE
yacTulbl. KBapku, JIENTOHBI U KBaHTHI. YeTklpe THIa PyHIaMEHTATbHBIX B3aUMOJICHCTBUN: CUIIbHBIE,
JJIEKTPOMArHuTHHIE, clabble M TpaBUTALMOHHBIE. ANpPOHBI. Snpa aToMoB. ATOMBL. MOJEKYIIBI.
MakpocKonMUYecKue COCTOSHHS BEIIeCTBA: Ta3bl, XKUAKOCTH, IJIa3Ma, TBEpAble Tena. llmaHeTsl.
3BE3b1. BeriecTBO B 9KCTpEMaNIbHBIX YCIOBUSAX: O€Jble KapiIUKH, HEUTPOHHBIE 3BE3/1bl, YEPHBIE BIPHI.
lNanakTuku.

5. OueHo4YHbIe MAaTEPHAJIBI IO TUCHHUIIHHE
OreHOYHBIC MaTEepHAITBI IO TUCIUIUIMHE MPECTABICHBI B BUAE (POH 1A OIIEHOYHBIX CPEJICTB.

6. MaTepuajbHO-TeXHHYECKOE U Y1eOHO-MeToHuYeCKoe ofecredeHrue TUCIUTINHBI

6.1 [lepeyeHb y4eGHO-METOJMYECKOT0 0GecnedyeHus N0 AUCHUIINHE

Ne | ABTOp, Ha3BaHue, MECTO U3/IaHUSI, U3AATEIbCTBO, IO/l U3/IaHUS, KOTMYECTBO CTPAHULL, PEKUM
/11 JIOCTyTa

dusnka: MGTOILI/I‘IQCKI/IG YKa3aHus M0 U3YHYCHUIO JUCHUIIIIMHBI U 3aJaHUA 1JIA HpOBGpO‘-IHOfI

1 |pa6otei / PTA3Y; Coct.k.T.H., notieHT I'.I'. Pamazanosa —M., 2022. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content
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®dusuka. Mzydenue cBoOOMHBIX KoyieOaHui npykuHHOro mastHuka. / PCA3Y; Cocr. k.T.H.,
mponent I'.I'. Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod_resource/content

dusuka. I/IBy'-ICHI/Ie BpallaTCJIbHOI0 ABWKCHUSA TBEPAOI'O TEjIa M OMPEACJICHUEC MOMCHTA WHCPUHUN
maxosuka / PTA3Y; Cocrt. k.T.H., gouent I'.I'. Pama3anosa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod_resource/content

®usuka. Omnpenencnue oTHoueHus Teroemkoctn Cp/CV MeTooM  anuabaTuvdeckoro
pacmmupenus. /Poc. roc. arpap. 3aou. yH-T; CocT. K.T.H., goueHT [.I'. PamazanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316422/mod_resource/content

®usuka. U3mepenne temmepatypsl Tepmomnapoii /PIA3Y; Cocrt. K.T.H., noneHT ['.I'. PamazanoBa—
M., 2022.http://portfolio.rgazu.ru/pluginfile.php/316458/mod_resource/content

®dusuka. 3ydyenue nenu nepemennoro toka. / PIUA3Y; Cocr. k.T.H., nouent I'.I'. Pama3anoBa
— M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316430/mod_resource/content

®uszuka. Onpenenenve UHAYKTUBHOCTH Kartymku. / PTA3Y; Cocr. k.1.H.,, gonent [.I.
PamazanoBa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content

dusuxka. Ol'[peI[eJ'IeHI/IC KOHIOCHTpallMu pacCTBOpa cCaxapa II0 YTy BpallCHUSA IIJIOCKOCTU
nosisipusanuu ceeta. / PCA3Y; Cocrt. k.1.H., nouent I'.I'. Pamazanosa — M., 2022.
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content

dusuxka. OHpe,Z[CJICHI/IC FOpHSOHTaHBHOﬁ COCTaBJI}IIOIJ_Ieﬁ BCKTOpa MarHUTHOH HHAYKIIUHN
marautHoro mnonsa 3emuu. / PTA3Y; Cocr. k.T.H.,, gonenr I.I'. PamasanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod_resource/content

10

dusnka. OHpGI[CJICHI/IC OCBCIHICHHOCTH MOBEPXHOCTHU C MIOMOUIBIO CCIICHOBOT'O q)OTOBHGMCHTa.
[ PT'A3Y:; Cocr. k.1.H., nouendt I'.I'. PamazanoBa — M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316448/mod_resource/content

11

®dusuka. ['paynpoBka MOHOXpOMATOpa U OIpeiesIeHUe JJIMH BOJIH criekTpa rasa. / PIA3Y;
Cocr. k.T.H., gouent ['.I". PamazanoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content

12

®usuka. Omnpenenenue ko3dduuumenra Bs3kocTu xkuakoctu meronoMm Ctokca. /Poc.roc.
arpap. 3a04. yH-T; CocT. K.T.H., outeHt I'.I". PamazanoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316411/mod_resource/content

6.2 IlepeyeHb y4eOHBIX M3AaAHUI, HEOOXOAUMBIX JIS OCBOCHMS IV CHUIIIHHBI
DNEeKTPOHHbIE yUeOHbIE U3/IaHUs B JIEKTPOHHO-0MOIMoTeuHbIX cuctemax (ObC):

/1

ABTOp, Ha3BaHHUEC, MCCTO U3JaHUsA, OO

Ccpinka Ha yueOHoe uzganue B ObC
HU3JIaHUSA, KOJIUYCCTBO CTPAHMIL

OcHoBHas

I'paboBckmii, P.M. Kypc ¢usuku: ydeOHOE
nocobue st By3oB / P.M. I'paboBckuii. — 13-e
usn., crep. —Cankr-Ilerepoypr: Jlans, 2022. —
608 c. —ISBN 978-5-8114-9073-8. — Tekcr:
AIIEKTPOHHBIH //J[aHb: 3J€KTPOHHO-
OuOIMOTEYHAs CHCTEMA.

https://e.lanbook.com/book/184052
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Cagennes, 1. B. COopHUK BOITPOCOB | 3a1a4 10
oOmeli pusmke: yueOHOE mocooue s By30B /
H. B. CaBenbeB. — 10-¢ u3n., crep. — CaHKT-
[TeTepOypr: Jlans, 2022. — 292 c. —ISBN 978-5-
8114-9199-5. — Tekcr : snexTpoHHbI // JIanp :
AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA

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

JomnonaurenpHas

Axcenona, E.H. O6mas ¢m3uka. Mexanuka (TaBbl
Kypca): yueOH. oco0. [ 1IeKTpoHHbIN pecypc] /
E.H. Akcenosa. — 2-e u3n., ucnp. — CaHkT-
[eTepOypr: Jlanp, 2018. — 128 c.

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

AxcenoBa, E.H. O6mas ¢muka. Konebanws u
BOJTHBI(TJIaBHI Kypca): yaeOH. moco0.
[DnexTponHbIi pecypc] / E.-H. Akcenosa. — 2-¢
u3g., ucnp. — Cankr-IlerepOypr: Jlans, 2018, —72 c.

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

AxcenoBa, E.H. O6mas ¢pusuka. TepmoauHamuka u
MoJIeKyJIsIpHas Gu3uka(riaBbl Kypca): y4eOH.

3 | mocob. [DnexTponnsiit pecypc] / E.H. AkcenoBsa.
— 2-e u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018.
—72c.

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

AxcenoBa, E.H. O6mas ¢pusnka. 31eKTpruecTBo U
Mar"eTusM (TJaBbl Kypca): yueOH. moco0.

4 | [DnexrponHslii pecypc] / E.H. Akcenosa. — 2-¢
u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018. — 112
C.

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

AxkcenoBa, E.H. O6mas ¢puznka. Ontuxa(riaBet
Kypca): yueOH. moco6. [ DneKTpoHHbIN pecypc] /

5 E.H. Axcetoa, — 2-¢ w3, uenp. — Cani- http://e.lanbook.com/book/103057
IeTepOypr: Jlanp, 2018. —76 c.
6.3 IlepeyeHb 3JIeKTPOHHBIX 00pa30BaTeIbHBIX PeCypcoB
Ne JJIeKTPOHHBIH o0pa3oBaTeabHblii | Jloctyn B DOP (cets MHTEpHET, JTIOKAIBHASA C€Th,
n/ pecypc aBTOPH30BaHHBII/CBOOOAHBIN 10CTYN
I
[ukn Bugeosiekuii o Gusnke
1 | ®usnueckas KapTHHA MHUpPa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | [lpumenenne  mepBoro  Hauana | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOJMHAMMKH K U30IPOIIECCAM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagnoaktuBHOCTh. Mozenu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | Noctuxenus Poccun B mokopenuw | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KocMoca kosmosa
5 | OcHOBHBIE dopmyisr | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
1 METOUYECKUE peKOMeHIaluK metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
110 PEIICHHUI0  3a7ad  Ha ocHospl | termodinamiki
TCPMOJUHAMUKHN
6 | Crpoenue aromHoro sipa. Snepusie | https://videouroki.net/blog/stroenie-atomnogo-yadra-
CHUJIBI yadernye-sily.html
7 | Ckopocts mpu  mpsimonuHeiriHoM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBMKEHHH Tena | ravnouskorennom-dvizhenii-tela
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8 | dusuueckue Bennunubl. M3mepenwne | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
usnueckux BelMYUH. TOYHOCTH fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy

" INOIrpCIIHOCTDb I/ISMepeHI/Iﬁ

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

10 | Kunetvka v JMHAMHKA MaTepHATHHOM http://botaniks.ru/videourokfizikal.
TOYKU

11 | OcHoBHoe  ypaBHenwe  uHamuku | http:/botaniks.ru/videourokfizikall
BpALLIATEIHHOIO IBIDKEHUS

12 | T'uppocTaryka 1 a9pOoCTaTHKa http://botaniks.ru/videourokfizikal7

13 | Crermanbras Teopust otHocuTerbHOocTr | http://botaniks.ru/videourokfizikald

14 | Vimmnynee u sHeprust B pestuBrcTcKoi | http://botaniks.ru/videourokfizikal6
MEXaHHKe

6.4 CoBpemeHnHbIe npodeccuoOHANTbHBIE 0a3bl JAHHBIX, HHPOPMAaIlHOHHbIE CIIPABOYHbIE CHCTEMBI
U JINIEH3UOHHOE TPOrpaMMHoOe odecrieueHne

CoBpeMeHHbIE TPO(ecCHOHATBbHBbIE 0a3bI JaHHBIX

https://rosstat.gov.ru/— ®enepanbhas ciayxba rocyIapCTBEHHON CTATHCTHKH.

https://cyberleninka.ru/— nayunast snexTponHas 6ubaHoTeKa oTKpbhiToro goctymna (Open Access).

http://link.springer.com/— moJHOTEKCTOBas  KoJuleKuusi (0a3a JaHHBIX) OJICKTPOHHBIX  KHHUT
u3naTenbcTBa Springer Nature.

http://fcior.edu.ru/— ®exepanbHbIi HEHTP HHPOPMAIIHOHHO-00PA30BATEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do—  MexayHapoanast ~ HWHOOpPMAIMOHHAsE ~ CHCTEMa IO
CEIIbCKOXO3CTBEHHBIM HayKaM M TEXHOJIOTHSM.

http://window.edu.ru/~ Wudopmarnmonnas cucrema «EanHOe OKHO TOCTyma K 0Opa3oBaTe/bHBIM
pecypcam»

NupopmaniuoHHbIE CIPABOYHbIE CUCTEMBI

1.MupopmanronHo-cripaBoynas cucrema «I'apant». — URL: https://www.garant.ru/

2 NudopmarmorHo-cripaBounas cucrema «Koncynprant [Troc». — URL: http://www.consultant.ru/

JIuleH3n0HHOE MPOrpaMMHOe o0ecrevyeHue

Microsoft Office (Access, Excel, PowerPoint, Word u T. 1),

OpenOffice, Jltonuke (OecruiaTHOE MPOrpaMMHOE 00eCIICUeHUE ITUPOKOTOo Kilacca),

CHCTeMa TUCTaHIIMOHHOTO 00yueHust Moodle (www.edu.rgazu.ru),

Be6unap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupanonuc), nporpaMMHOe obecrieueHue
3JIEKTPOHHOTO pecypca caiira, Bkmoyast DBC AgriLib u Buaeokanan PI"A3V (http://www.youtube.com/rgazu),

aHTHBUpYCHOE mporpaMMHoe obecrieuenue Dr. WEB Desktop Security Suite.

6.5 Ilepeyenb yueOHbIX ayIMTOPHIi, 000PYIOBAHUSI H TEXHUYECKHX CPeICTB 00y4eHHs

HaumenoBanue
IIpeqnasnavenue KoDIVea Ilepeyens
NOMelleHHs priyea, o0opynoBaHus (B T.4. BUPTYaJbHbIe AHAJIOTU) H
Ne nomemennst
(aynuropumn) TeXHHYECKHX CpPeIcTB 00y4YeHHs
(aynuropumn)
s 3anatui YueOHbIi Hocka menosas, npoektop SANYOPLC-XW250, sxpan

JIEKIMOHHOTO Tura | TA00PATOPHBIl KOPITYC | nacTenHbiii pynoHubiii SIMSCREEN
Ne 203, 205, 401,403

Jns nabopatopubeix | YueOHBIN JlabopatopHbie YCTaHOBKU: «3yuenne Lemnu
3aHATUN n1abopaTOPHBIii KopITyc MIepEMEHHOTO TOKa»; «OIpeneneHne TOPU30HTATBHON

Ne 208, Ne210 COCTaBJIAIOIIEH BEKTO
pa MHAYKIUM MarHuTHOTO IIOJs

3emumy; «OrmpenencHue OTHOIICHUS TEIIOEMKOCTEH
Cp/Cv Bo3myxa METO/. aaruadaTHIeCKOI0 PACIIHPEHU;
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https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

«WzyueHne BpalaTeabHOrO ABMKEHUS TBEPIOTO Tela U
OlpefeIeHNe  MOMEHTa  HHEPIUH  MaXOBHKaY;
«M3yyerne  CcBOOOIHBIX KONEOAHWH  MPYKUHHOTO
MasTHUKa»; «/3MepeHue TemmepaTypbl TEpPMOMapon»;
«Ompenenenue WUHIYKTHBHOCTH KaTYIIKN;
«Onpenenenre KOHIEGHTpAMM caxapa 10  yIiy
BpallleHNs IUIOCKOCTH mossipu3ammny; «Ompenenenue
OCBEIIEHHOCTH ITOBEPXHOCTH C TOMOIIBIO CEJIEHOBOTO
¢doroanemenTa»; «['pagyMpoBKka MOHOXpoMaropa H
OIIpe/IeIeHHE JUTMH BOJIH CIEKTpPa ra3a»

Jli1st 3aHsaTHIA

YueOHsIit
nabopaTopHBIN KOPITYC

I[ocxa M€EJI0BasA, I€PCOHAIBHBIC KOMITbIOTEPBI

TPYyMIIOBBIX
KOHCYJIbTALHl, Ne 201, 203, 205, 217,
MIPOMEKYTOYHOU 401, 403
aTTecTaluu
s Yy4eOHslit IIepconasbHBIE KOMIIBIOTEPHI
CaMOCTOATENBHON | 17a00PAaTOPHBIT KOpITyC
paBoTHI Ne 217, 412, 508
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PEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIET'O OBPA3OBAHMS
MUMHUCTEPCTBA CEJIbBCKOI'O XO341MCTBA POCCUMCKOU ®EJJEPAIINN

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

(YuuBepcuter BepHajackoro)

@oH/1 O1LIEHOYHBIX CPEJCTB /sl POBe/IeHUsI TEKYIIEro KOHTPOJIS U IPOMEeKYTOYHOM
arrecTauMu 00y4aromMXcs Mo JMCUMILINHE

duszuka

Hanpasnenue noaroroBku 35.03.05 CagoBoacTBO

Hamnpasnennocts  (npoduns) mporpammbl  JleKOpaTUBHOE  CaJOBOICTBO
naHamadTHBIA TU3aiH

KBanudukauus bakanasp

dopma o0yueHHsI OUHO-3209HASI, 3a09HAS

banammxa 2024
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1.0nucanue nokasaresjed 1 KpuTepueB OLEHUBAHMS IJIAHUPYEMbIX Pe3yJbTaTOB 00y4YeHNsl 10 Y4eOHOM TUCIUIIINHE

Komnerennus HaumenoBanue
YpoBeHb 0CBOEHMSI Ili1anupyemble pe3yibTaThl 00yUeHUs OLIEHOYHOTI0
Cpe/cTBA
OIIK-1. Cnoocoben 3naer: OCHOBHBIE 3aKOHBI MareMmaThHyeckux, | Otder mo 1ab. pabore
pelarhb THIIOBBIE €CTECTBEHHOHAYYHBIX u | CobecenoBanue
3a1a4u obmenpodeccCuoOHATbHBIX JUCIUILINH, Tecr
npodeccUOHAIBHOM HEOOXOMUMBIX IS PELICHHS Konrposnbas pabora
JIEeITEILHOCTU Ha TMIIOBBIX 3aJad B obOmacty B 00JacTu Pedepar
OCHOBE 3HaHUHN arpoOHOMUU
OCHOBHBIX  3aKOHOB . YMeer: IPUMEHSTh 3HAHUS OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX  H (yuongg:;gfl]:;wo) MaTeMaTUYECKUX U €CTECTBEHHBIX
€CTECTBEHHBIX HayK C HayK [UIsl pelIeHHUs CTaHAapTHBIX 3a/Jad B
IIPUMEHEHHUEM 00JacTH arpOHOMUMU.
nH(pOpPMaIMOHHO- Baaneer: nH}OpMaIMOHHO-
KOMMYHHUKAI[HOHHBIX KOMMYHHKAITAOHHBIMH ~ TEXHOJIOTHSIMH B
TEXHOIOTHIA. perieHun
THIIOBBIX 3aJad B oOmacth B oOjacTu
arpOHOMHUH.
3naer TBepao0: OCHOBHBIE 3akoHBI | OTtuer no 1ad. pabote
MaTeMaTHYeCKHX, ecTecTBeHHOHayuHelx u | CobecenoBanue
oOmenpodecCHoOHATBHBIX JUCIMILINH, | 1€CT
HEOOXOIMUMBIX ISl PELICHHS Konrponbras pabora
THIOBBIX 3a7ad B o0OmacTM B 00JacTu Pedpepar
arpoOHOMUH.
YMeer  yBepeHHO:  TNPUMEHSTH  3HAHHS
IpoaBUHY THI OCHOBHBIX 3aKOHOB MaTEMaTHYECKHX U
(xopo1o) €CTECTBEHHBIX

HayK JJIs pelleHus CTaHJIapTHBIX 3aJad B
o0JacTu arpOHOMUHU.

Baaneer YBEpEeHHO: uH(OPMAIIMOHHO-
KOMMYHHKAITAOHHBIMH ~ TEXHOJIOTHSIMH B
pelieHun
TUTIOBBIX 3a7ad B o00JacTH B 00JIacTH
arpoOHOMUH.
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Broicokmii
(OTJIMYHO)

Hmeer chopmupoBaBiIeecss cHUcTeMaTHYecKHe
3HAHMA: OCHOBHBIE 3aKOHBI MAaTEMaTUYECKUX,
€CTECTBEHHOHAYYHBIX 51
obmenpodeccuoHaIbHBIX JICTIUILINH,
HEOOXOIUMBIX JJISl PeLICHUS
TUIIOBBIX 3aja4y B o0JlacTu B
arpOHOMMUH.

HNmeer chopMupoBaBiieecss cCHCTEMATHYECKOE
yMmMeHue: IIPUMEHSITH 3HAHHUS  OCHOBHBIX
3aKOHOB MAaTEMaTUYECKUX U €CTECTBEHHBIX
HayK i1 pELICHHWsA CTaHOApTHBIX 3axad B
o0jacTu arpOHOMUHU.

oOiactu

IMokaszan chopmupoBaBieecs
CHCTEMATHYECKOE BJIA/IeHHE:
WH()OPMAITMOHHO- KOMMYHHUKAIITUOHHBIMA
TEXHOJIOTUSIMU B PELLICHUU

TUIMOBBIX 3aJad B oOjacTé B o0dacTu
arpOHOMUM.

Otuer 1o 1ab. padote
CobecenoBanne

Tect

Kontponbnas pabora
Pedepar

2. Onucanue MIKAJ OIICHUBAHUSA

2.1. lllkana oueHMBaHNUs HA ITane TeKYLIEero KOHTPOJIst

®opMa TeKy1ero
KOHTPOJIA

OTtcyTcTBUE YCBOCHUS
*
(HMKE TOPOTOBOTO)

IToporossiii
(YAOBIETBOPUTENIHHO)

[TpoaBHUHYTHIH (XOpOILIO)

Bricokwuii (0TIn4HO)

Otyer mo mab. pabote

HE BBINOJIHEHA WIH BCE
3aJlaHuUs PEeLICHbI
HEeNPaBUIbHO

Lenb 1 3agaum nabopaTopHO
paboThI IOCTUTHYTHI YACTHYHO.

Llens v 3371241 BBITIOJTHEHUST
nmabopaTopHOU paboThI
JOCTUTHYTHI.

Ilens BeIMOTHEHUS
JIOCTUTHYTA, 33]]Ja49H PEIICHBI.

Brmonnenue tectoB (He
MeHee 15 BompocoB Ha
BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goitee

CobecenoBanue

HC BBIIIOJIHEHA

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

L[CJ'IB " 3a1a4y BBIIIOJITHCHUA
BOIIpOCa JOCTUTHYTHI.

Lens HamucaHus OTBETA HA
BOIIPOC JOCTUTHYTA, 3a1a41
pELIEHBL.

BrinosiHeHrE KOHTPOJIBHOU
paboThI

HEC BBIIIOJIHCHA WJIH BCC

3aaHns PCIICHBI
HCIIPaBUJILHO

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

Pemreno 6onee 70% 3amanus,
HO €CTh OIIHOKH

BCE 3aJIaHUS PEIICHEI 0€3
OIMO0K
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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 ¢
HE3HAYUTEITHHBIMU
OTKJIOHEHUSIMU OT
TpeOOBaHUI METOANYECKUX
YKa3aHUU.

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

2.2 llIkaJjia oeHHBAHHUS HA YTAlle MPOMEKYTOYHOM aTTecTAIMH (324€T ¥ IK3aMeH )

dopma
MIPOMEKYTOUHOU
aTTecTaluu

OTcyTCTBHE YCBOEHUS
(HPDKE TIOPOTOBOTO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHYTHII (XOPOIIIO)

Bricokwuii (0TIIHIHO)

BrimosiHeHne UTOTMOBBIX
TecToB (He MeHee 15
BOIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u 6oitee
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3. TunoBble KOHTPOJbHbIE 3aJaHUS WIN HHble MATEPHAJIbI, HEO0X0AUMBbIe 1)1 OLleHKH 3HAHWI,
YMeHUil, HABbIKOB U (MJIM) ONbITA JeAITeJIbHOCTH, XapaKTepHU3y0IMX dTanbl GopMUupoBaHus
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 LIECTh 3aJaHMM.
Homep BapmanTa KOHTPOJBHOH pabOTHI OINpenenseTcsl MpernoaaBaresieM. TeMaTHKa KOHTPOJIBHBIX
pabot chopmHpoBaHa MO NPUHLUILY COYETaHMs pa3fesioB JUCUMIUIMHBL. HamucaHuio KOHTPOJIBHOM
paboThl OJHKHO MPEALIECTBOBATh M3YyUEHME JICKIIMOHHOTO MaTepuana, BBIIOJIHEHHE JIabopaTOpHON
paloThI M B IIpOLIECCe CaMOCTOATENIbHOW paboThl. J{Jsl yCHEeHOro BIIOIHEHNT KOHTPOJIbHON PaboThI
HE00X0IMMO O3HAKOMHTKCS C JIUTEPATYpOil, CIUCOK KOTOPOU JaH B pazzaeine 6 pabodeld mporpamMmmbl
«IlepeueHb OCHOBHOM M JOTIOJIHUTEIBHOM JIUTEPATYPhI».

BAPUAHT

3agaua 1.Teno GporieHo Mo YyriioM K TOPU3OHTY TaK, YTO €r0 paauyc BEKTOP U3MEHSETCS 10 3aKOHY:
P=3t + (3t—2t%) jj OmnpenenuTh AadbHOCTH MOJIETa TeJa.

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

3amaua 3. Onpenenuts eMKocTh C KOHAGHCATOPa, COCTOSIIETO U3 IBYX mapukoB auamerpom d = 0,01
M, [IEHTPbBI KOTOPBIX HaXOIATCS B BO3ayxe Ha paccrosauu | = 0,20 M Apyr OT Apyra, NPHHSB, 4TO
3apsi/ibl Ha MX TIOBEPXHOCTSIX pacIpeesieHbl paBHOMEPHO.

3agaua 4. J[pa IIMHHBIX MPSIMBIX MapaJUIEbHBIX TPOBOJHUKA C OJIMHAKOBO HATPaBIEHHBIMU TOKaMH |1 =
2 Aul, =4 A pacnonoxennsl Ha paccrosaur d = 10 cmapyr ot apyra. Onpenenuts MarHUTHYIO
MHAYKIMIO B B TOuKe, nexalieil B cepelnHe 0Tpe3Ka MpsIMOil, COeMHSIONMIETO TPOBOIHUKH.

3apaya 5. Ha mudpakumonHyio pemerky, coaepxkairyto N= 250 mTpuxoB Ha MUJUTUMETp, IMajaeT
HOpPMaJIbHO Oesblii CBET, a 3aTeM IpoeLUpyeTcss MOMEIIEHHOW BOJM3M PEIIeTKH JMH30H Ha HIKpaH.

Paccrosinue ot nmuH3bl 10 3kpaHa L= 1,2 m.I'panunsl Bugumoro crekrpa: lkpz 0,780 MKM u ﬂ’(b:

0,400 mxM. OnpenenuTs MUPUHY CIEKTPA IEPBOTO MOPsIIKA HAa SKPaHE.
3agauya 6. CKOJIbKO PHEPrUM OCBOOOJUTCS MPHU COEIWHEHUU OJHOIO MPOTOHA U JIBYX HEHTPOHOB B
aTOMHOE A]1p0?

TEMBI PE®EPATOB
. ATbTepHaTUBHAs YHEpPreTHKA.
. AtomHas ¢usuka. M3otonsl. [IppumMeHeHne painoakTUBHBIX H30TOIIOB.
. BeckOoHTaKTHBIE METO/IBI KOHTPOJIS TEMIIEPATYPHI.
. Bennuaiiime oTKpbITHS (UBHKH.
. DIeKTpUYeCcKHe pa3psiibl Ha CIyxk0Oe yeloBeKa.
. T'onorpadus u ee mpuMeHeHHE.
. becipoBoiHas nepenayda aneKTpuvecTBa
. 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 — y4eHbli 1 n300peraTens.
15. MuxkpoBoiHoBoe uzinydyenue. [lonb3a u Bpes.
16. Hukouna Tecna: ’u3Hb 1 HEOOBIYalfHBIE OTKPBITHSL.
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17. Hunbe bop — oauH U3 coznaTeneii CoBpeMeHHOM (PU3HKH.
18. OnTuyeckue sIBICHUS B IPUPOJE.

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 (PU3UIECKHE TTPOIIECCHI

25. CoBpeMeHHas CIIyTHUKOBAs CBA3b.

26. CoBpeMeHHas pu3ndeckas KapTuHa MUpa.

27. CoBpeMEHHBIE CPENICTBA CBA3H.

28. @OTO3IEMEHTBHI.

®OH/J] OLIEHOYHBIX CPEJICTB JIJISI IPOMEKXYTOYHOM ATTECTAIIAN

KOMIUIEKT TECTOB pJjis1i npoMe:XKyTO4YHOM aTTecTanum (3K3aMeH)
Mo AUCUUIJINHE
IIpumMepHbIe 32]aHUSA HTOTOBOT0 TeCTa

1. Kakas u3 popmyst onpeessieT MTHOBEHHYIO CKOPOCTh?
A. <1)> = % ; B. f= IimO% = %F ; B. = %); I'.v= 3—: ; A. Cpenu npeyio’keHHbIX BApUAHTOB HET BEPHOTO.
At—

2. BBICTPOTY M3MEHEHHUS CKOPOCTH 10 HATIPABJICHHIO XapaKTEPHU3YeET:
A. TaHreHLMaNbHOE ycKopeHue; b. HopmanbHoe yckopenue; B. nmonHoe yckopenue; I'. nepemenienue tena; .
Cpeau NMpeIIOKECHHBIX BApUAaHTOB HET BEPHOI'O.

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

4. Kakas u3 TpeIOKEHHBIX (POPMYI COOTBETCTBYeT Gosiee o0mieil (HOPMyIHPOBKE BTOPOrO 3aKOHA

Herorona?

2
v

A.F=uN;B. E = (;—E iB.F=m—T. E = mg ; . Cpean nmpeioKeHHBIX BAPHAHTOB HET BEPHOTO.
r

5. TlpoBeaute COOTBETCTBHS B (hOPMYJIaX CBSA3M MEXK/IY BEJINYHHAMHE, OTIUCHIBAIOIIMMH TIOCTYATEIbHOE U
BpallaTeIbHOE IBIKEHHE M0 OKPYKHOCTH paauyca R:

A.AS1.wR
B.a,2.¢R
B.a,3.ApR
r.a4.o’R

Iv5 RVe’ + o

6. HHepuuoHHBIE CBOMCTBA TEN B OCTYNATEIBLHOM JBHKEHHH XapaKTEPU3YET
A. Bec; b. cuna tpenusd; B. macca; I'. momenT nnepuuu; . umnoynsc.

7. K auccunaTHBHBIM CHIIAM OTHOCSTCSL:
A. cuna tsprectH; b. cuma tpenus; B. cuna ynpyroctw; I'. ciita BCeMHUpPHOTO TATOTEHHS,

Il. CuJia COIMPOTUBJICHUS BO34yXa.

8. Kunernueckast SHEPrust OnpeaessieTcs mo Gopmyiie:
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2 2
A,Ez%;B.Ezmgh;B.EzFS;F. =

s I E = Nt.

9. MOMEHT HHEPIMU MATEPHAILHOM TOUKH ONpeIeseTcs Mo popMyIIe:
2
M mi
A.I=mr2; B.l=1 +md2; B.l=—; r.l=——
C € 3

.t
10. MarepuanbsHast TOYKa KOJIEOIETCS CONIACHO YPABHEHUIO X = 5 SII‘I(E + 5) CM.

[Tepron konebanmii paBeH: A. 6 ¢; b.4c; B.3c; TI.12c

11. MakcumanbHOe CMEIEHHE TOUYKH OT MOJI0KEHHST PABHOBECHS B KOJI€0aTEILHOM HPOIECCe — ITO ...
A. avmmutyna;  b.wacrora; B. mepumon; I. daza.

12. Teepnoe Tesno, coBeplIarolee IO JCUCTBHEM CHIIBI TSHKECTH KOJIeOaHMs BOKPYI HEMOBHKHOM
TOPU30HTAIBHON OCH, MPOXOIAIIEH Yepe3 TOUKY, HE COBIAJIAOIIYIO C IEHTPOM MaccC Tela — 3TO0. ..
A. MaTeMaTHuecKuii MasTHUK; b. pusndecknii masTHUK; B. nIpy>KUHHBIH MasTHUK;
I'. konebarenbHbIH KOHTYP.

13. T'apmonnueckoe konebGanue 3amano ypasaennem X= ASiN(at+ ). Kakas ¢opmyna omnpenenser
KHHETHYECKYIO PHEPTHIO 33IaHHOTO KoJebanus £, =...?
202 2 72
. mo- A A
A. (M2 A2 sin? (wt +a))/2; B. B

14. PeasnbHblii Ta3 MOXKHO CYMTATH UICATBHBIM TIPH. . .
A. Hu3KkoM nasieHnn; b. Beicokoii Temmepatype; B. manom oobweme; I'. Oombiiol MONEKYISIpHOM Macce;
JI. HU3KOM BIAKHOCTH.

Mo

cos2 (ot + ) ; T. Acos(at + x)

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

A. 312 kT; B.g(EQN ; B.kTINp; I'.RT/M; J.vRT.
16. YcraHoBuTe COOTBETCTBHE:
Buo eazoeoeo npoyecca: Ycnosue npomexanusi npoyecca (015 danHou maccol 2aza):
1) wu30TEpMUUECKUIi TIPOIIECC A.p=const
2) HW30XOPUYECKHIA TIpoIecc b.Q=0
3) wu30bapuyecKuii mporece B.V=const
4) anmabaTHBIH TpoIece I.T=const

17. Cuna BHyTpEHHETO TpeHHUs MEXIy claosMu skuakoctd F=2 H. [pu yBenvuenun B 2 pasa rpagdeHTta
CKOPOCTH ¥ YMEHBIIICHUH B 2 pa3a IUIOMIAIN CIOEB CHila BHYTPEHHETO TPCHUS CTAHET PABHOM:
A. 1H; b. 2 H; B. 4H; I'. 8H.
18. Bennunna, KOJMYECTBEHHO XapakTEPU3YIOINas CHOCOOHOCTh HAdJIEKTPH30BAHHBIX TENl OKA3bIBATH
DJIEKTPUYECKOE BO3JEHCTBHE Ha JpPYyrue Tejla W IIOJABEPraThCs CaMHUM OSTOMY BO3IEHCTBUIO,

Ha3bIBAETCH. ..
19. TMonb3ysicb  NPUHLMIOM  CYNEPIO3UIUM  TIOJIEH, Al
OINpEIETTUTE HAIIPABICHUE BEKTOpA HANpPSKEHHOCTH 6 6
pesynpTupytomero mnoias B Touke C, ecnm moine
CO3/IaHO PaBHBIMHU IO MOJYJTIO 3apSAaMHU. e
4 - . > 2
A.2. B.4. B.1. TI.3. /1.5
20. HanpsbKeHHOCTh  Yepe3 MOTEHIMAl MOKET OBITh V3

BBIpa)keHa CJIeYIOIMM odpazom: £ =
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A. Qo(@, —9,); B. (@, —@,); B.gn,; I. (-grade); . Cpenu npeioxKeHHBIX BAPUAHTOB HET BEPHOTO.

21. Jlyis onpesiesieHns HampsKEHHOCTH BIIEKTPOCTATHYECKOTO OISt PABHOMEPHO 3apsKEHHON OECKOHEYHOMN

IJIOCKOCTH B BaKyyM€ UCIIOJNIB3YETCs CleyroInas hopMmya;

! %;B.E: %r';l‘.E: ! z;)i[.E:i.
Areg 1 4resy R 2mey ¥ 2¢,

A.E=0/g,; B.E=

22. DIEeKTPUYECKUM TOKOM Ha3bIBAECTCS. ..
A. XaoTHYHOE JBWKCHHE YacTHI, B. HampaBleHHOE NBWKEHHE MOIEKYN, B. YIOpAIOYEHHOE IBUKEHHE
3apsHKEHHBIX YaCTHIL; T) JF000€ MPOM3BOIBHOE JBMKEHHE JIEKTPOHOB; M) CPEIM IPEUIOKEHHBIX BaPHAHTOB

OTBETOB HET BEPHOTIO.

23. Pabora Toka onpezensercs kak dA = ...

A.Udq; B.IUR;B.Edt : T.I°R; JI. cpeiu IpeUIoKEHHBIX BAPHAHTOB OTBETOB HET BEPHOTO.

24,
ammmmute 1 mpaBuino Kupxroda mst yzna A u 2 npasmio s koaTypa ABC/L.
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25. Tpy OXMHAKOBBIX COMPOTHBIICHUS COEIMHEHBI JBYMs criocobamu. ONpeneinTb, B KaKOM CIydae

compoTHBIICHHE 1enu OoJbine. Ha ckonbpko?
—
/L" I)ﬁ/ % I:l *—n
— R S R
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