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1 Ilmanupyemble pe3y/ibTaThl 00y4eHUs

0o JUCHUIIVINHE, COOTHECCHHBIC C YCTAHOBJICHHBIMHA B

OIIOII BO unaukaTOpamMm I0CTHKEHUS KOMIIeTeH N

1.1 Ilepeyenb koMneTeH Ui, GoOpMUPYEeMbIX Y4eOHOM M CIUILINHOM

KOI{ H HAUMCHOBAHHE KOMIIETCHIIUHN

NuaukaTopbl JOCTHKEHUS] KOMIIETCHIMI
Ilnannpyemble pe3yJbTaThl 00yUeHHS

OHAJIbHasl KOMIICTCHIUA

Oo6menpodeccu
OIIK-1. CnocobeH pemarbs TUIIOBBIE
3ajjauu npodeccuoHaIbHON
NESATEIbHOCTM  Ha  OCHOBE  3HAHMMU

OCHOBHBIX 3aKOHOB MAaTEMAaTHYCCKUX H
CCTCCTBCHHBIX HAYK C MNPHUMCHCHUCM

OIIK-1.1 3HaeT OCHOBHEIEC 3aKOHBI MAaTEMAaTHYECCKHX,
€CTECTBEHHOHAYYHBIX ¥  00menpodecCHOHAIbHBIX
JTUCITATIINH, HEOOXOOMMBIX JIJIST PEIICHUS

TUTIOBBIX 33J1a4 B 00J1aCTH B 00JIACTH arpOHOMUH

OIIK — 1.2 Ymeer NpUMEHATH 3HAHUS OCHOBHBIX

3aKOHOB MaTEeMaTHYECKHUX U €CTECTBEHHBIX
HaYK JUIS pelICHUs CTaHJapTHBIX 3a/1a4 B 0071acTH
arpoOHOMHH.

OIIK 1.3 Bmageer  uH(pOpPMAIMOHHO-
KOMMYHUKAI[HOHHBIMU TEXHOJIOTHSMH B PELICHUH
THUIIOBBIX 33124 B 00J1aCTH B 00JIACTH arPOHOMHH.

MH(pOPMAITHOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.

2. lenu u 3a7a4u ocBOeHHS Y4eOHOM AN CUMIIJIMHBI, MECTO TUCHUILIUHBI B CTPYKTYpe
OI11011

Hucnmmmaa ®usmka oTHOcUTCS K oOs3arenpHoi wactm  b1.0.21  (B1.0.14) ocHoOBHOIA
npodeCcCHOHAIBHOW  00pa30BaTebHONM MPOrpPaMMbl  BBICHIETO OOpa30BaHMsI IO HaIPaBJICHUIO
noarotosku 35.03.05 CamoBoacTBoO.

Leabro TUCIUILINHEL SABISCTCS:

O3HAKOMJICHHE C OCHOBHBIM HauOoyiee OOmUMHU (U3NYCCKUMH SBJICHUSAMH W 33aKOHAMH W UX
TEOPETHYECKUM OOOCHOBAHHEM, IOJyYCHHE HABBIKOB IPHUMEHEHHs TMOJYYCHHBIX 3HAHHUH K PEIICHUIO
NPaKTHYECKUX 3a/1a4, yMEHUI UCIIOJIb30BATh ITH 3HAHKS B MPOPECCHOHATBHOMN JICITEILHOCTH 1 (POPMUPOBAHHE
HEOOXOJMMBIX KOMIIETCHIIUH, a Takke co3aaHus (hyHIaMEHTaJbHOW 0a3bl JJIS YCIEIIHOTO OCBOCHHS psija
JUCHUITIINH HpI/IKHaJIHOFO XapaKTepa.

J111s BEIpaOOTKH Y COBPEMEHHBIX CIEIIMATUCTOB C BBICIIUM 00pa30BaHHEM HEOOXOIUMBIX
METO/I0B (PU3UUECKOTO UCCIEOBAHUS HEOOXOIUMO peuleHue ciedyioumux 3a0au:

M3y4YeHUe OCHOBHBIX COBPEMEHHBIX (DU3HUECKHX MPEICTABICHHIA YeIOBEKa 00 OKPYIKAIOIIEM MHPE;
oBJajieHue (YHIAMEHTAJIbHBIMH (U3MUCCKUMH TIOHATHSIMH, TEOPHSMH M 3aKOHAMH, a TaKKe
MeToaMu (PU3UYECKOTO UCCIIEJOBAHMS;

YCBOCHHE METOJOB W NPHUEMOB PpEIICHMS 3a7ad W3 PasIMdHbIX oOiacrtedl (Gpu3MKd W Oymymiei
CIIELUATIbHOCTH.

3. O0bem y4eOHOH IMCHMIUIMHBI B 3a4eTHbIX €JUHHLAX € YKa3aHHeM KOJH4YecTBa
aKaJeMHMYeCKHX YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢ mpenojaBaresieM
(mo BUAAM y4eOHBIX 3aHATHI, TeKYIUMI U NMPOMEKYTOYHbIH KOHTPOJIb MO JMCUHMILJIMHE) U Ha
CaMOCTOSITEIbHYIO Pa0oTy 00y4aromuxcst

3.1 OuHo-3a04Has popma 00yueHUs

Buj yue6HOH paboTh 4 cemectp
OO61mas TpyA0€MKOCTh AUCHUILINHBI, 324ETHBIX €AMHHUII 4
4acoB 144
AyautopHasi (KOHTaKTHas1) padora, 4acoB 24,25
B T.4. 3aHATHUS JEKIIMOHHOTO THUIIA 8
3aHATUS CEMUHAPCKOIrO TUIIA 16
ITpoMexyTouHas aTTecTalus 0,25




CamocrosiTenbHast padoTa 00y4arOIMXCsl, YaCOB 115,75
B T.4. KypcoBas pabota -
KoHTposb (caMocTOosITeIbHASI/ KOHTAKTHAS) 4
Bua npoMexyTo4HOM aTTecTaluu 3a4eT
3.23aounas popma oO0ydeHus
Buj yue6HOH paboThI 3 cemectp
OO0m1ast TpyA0EMKOCTh AUCIUILUIMHBI, 3a4€THBIX €IUHUIL 4
4acoB 144
AynuTopHasi (KOHTaKTHas1) paboTa, 4acoB 14,3
B T.4. 3aHATUS JIEKIIMOHHOI'O THUIIA 6
3aHATHS CEMUHAPCKOIr0 TUIA 8
[TpoMexyTouHas aTTecTalus 0,3
CamocrosiTenbHast padoTa 00y4alOIMXCsl, 4YaCOB 120,7
B T.4. KypcoBasi paboTta -
KoHTpoJb (camocTosiTeIbHASI/ KOHTAKTHASA) 9
Bua npoMexyTo4HOM aTTecTaluu JK3aMEH

4. Copepsxkanue TUCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiaM) ¢ YKa3aHueM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKUX YaCOB U BU/I0B YUeOHBIX 3aHATHI
4.1 Ilepeuensd pazoenos OuCUUNIUHBL C YKAZAHUEM MPYOOEMKOCHIU AYOUMOPHOU (KOHMAKMHOIL) U
camocmoamensvHoil padomaul, 6U006 KOHMPOJIell U nepevHa KOMnemeHyuil

Ouno-3a0uHas popma 00ydeHUS

Tpyn0eMKOCTb, 4aCOB Kon
B TOM 4YHCIIe HanmenoBanme | KOMIIETEH
HaumenoBaHue pazaenoB ¥ TeM ayIUTOPHOU OIIEHOYHOTO 1005151
BCETO .\ |camocrosiTen
(KOHTaKTHOM) o cpeacTsa
BHOI paboTHI
paboTHI
Pazpen 1. Mexanuka. Konebanus u 24 6 18 Oryer o OIIK-1
BOJIHBI n1abopaTopHoi padore,
1.1. KuHeMaTuka U JUHAMUKA 8 2 6 °°6e°eﬂ°BaHHe’6
1.2. Dueprus. PaboTa 4 2 2 KOHTPOJIbHAA pabota,
TECT
1.3. PensiTUBUCTCKAs MEXaHUKa 2 - 2
1.4. DnemMeHThl MEXaHUKHU CIUIOUTHBIX 4 4
cpen
1.5. l'apmonmnueckue KojieObaHus u 6 ) 4
BOJIHBI
Pa3znen 2. MoJiekyJisipHasi pU3MKa H 24 4 20 OTYer o OIIK-1
TEPMOJAUHAMUKA nabopaTopHoii padoTe,
2.1. OCHOBBI MOJICKYJIIPHO- 14 5 12 cobecenoBaHue,
KUHETHYECKOU TeOpUn KOHTpOJIbHas pabora,
2.2. TepmoarHaMuKa 10 2 8 recr
Paznen 3. DaekTpuyecTBO 24 4 20 Oruer o OIlK-1
3.1. DneKkTpocTaThKa 10 2 8 nmaboparopHoii padote,
3.2. TIOCTOSIHHBII 3JIEKTPUYECKHI TOK cobecenoBarne,
14 2 12 KOHTpOJIbHAs padoTa,
TCCT
Paznen 4. Marnetusm 24 4 20 Ot4er no OIIK-1
4.1. DnekTpoMarHeTusM 12 2 10 nmabopaTopHoii padore,
4.2. DeKTpOMATHUTHAS HHIYKIHUS 1 co6ecenosaHHe,6
TepeMeHHBIiT TOK 12 2 10 KOHTpPOJIbHAsI padoTa,
TCCT
Pazpen 5. Ontuka. KBantoBas 24 4 20 Oruer o OIIK-1




Ppusuka nabopaTopHoii pabore,
5.1. BoxaoBas ontuka 12 2 10 cobecenosanue,
5.2. KeanToBas pusuka 12 b 10 KOHTpOJIbHas padora,
TECT
Paznen 6. ®u3uka aroma, aTOMHOI0 19,75 ) 17,75 OIIK-1
SIIPA M 3JIeMEHTAPHBIX YaCTHI Oruer 1o
6.1. Atom 5 - 5 nabopaTopHOii pabore,
6.2. DneMeHTHI (PU3MKU TBEPAOTO TeNa 5 - 5 cobecenoBaHue,
6.3.ATOMHOE S7IpO 5 2 3 KOHTPONIbHasi ~ padora,
6.4. DneMeHTapHbIC Yac TeeT
JIEMEHTAPHBIE YACTHIIBI 1 4,75 i 4,75
(u3nyeckas KapTHHA MHUpa
K [K-1
OHTpOIL 4,25 0,25 4 3auer ©
(caMOCTOATEIbHASI/ KOHTAKTHAS)
HToro 3a cemecTp 144 24,25 119,75
3aounas popma 0OyueHUs
TpymoeMKocTb, 4acoB Kon
B TOM YHCJIE HammeHoBaHme |KOMIIETEH
HawnMmenoBanwue pas3ieioB u TeM ayJTUTOPHOU OIIEHOYHOTO 1017078
BCETO .. |caMocTosITen
(KOHTaKTHOW) o cpeJcTBa
BHOI paboTHI
paboThI
Pazgen 1. Mexanuka. Kosnebanus u 24 4 20 Oruer o OIIK-1
BOJIHBI JabopaTopHoi padore,
1.1. KuHeMaTuka U JUHAMUKA 8 - 8 cobecenopanme,
1.2. Dueprus. Pabota 4 2 2 KOHTpOJIbHas padoTa,
TECT
1.3. PensiTuBUCTCKAs MEXaHUKA 2 - 2
1.4. DeMeHTbl MEXaHUKH CIUIOITHBIX 4 4
cpen
1.5. l'apmonmnueckue KojieOaHus u 6 ) 4
BOJIHBI
Pasnen 2. MoJiekyJisipHasi pU3MKa H 24 ) 2 OTYer o OIIK-1
TCPMOAMHAMHKA nabopaTopHoii padore,
2.1. OCHOBBI MOJICKYJISIPHO- 14 5 12 cobecenoBanue,
KHHETUYECKOU Teopuu KOHTpPOJIbHAs paboTa,
2.2. TepmoanHaMuKa 10 - 10 TeCT
Paszen 3. DnekTpuyecTBo 24 2 22 Oruer 1o OIIK-1
3.1. DeKkTpocTaTHKa 10 1 9 nmabopaTopHoii padore,
3.2. TToCTOSHHBIN AIIEKTPUUCCKUI TOK cobecenoBanne,
14 1 13 KOHTPOJIbHAS paboTa,
TECT
Pasnen 4. Marnetusm 24 2 22 Oruer no OIIK-1
4.1. DneKTpOMarHeTu3M 12 - 12 nmabopaTopHoii padore,
4.2. DeKTpOMATHUTHAS HHIYKIHUS 1 cobecenopane,
HepeMeHHbIi TOK 12 2 10 KOHTpOJIbHAs padoTa,
TECT
Paznen 5. OnTuka. KBanTtoBas 24 ) 2 Oruer o OIIK-1
¢puzuka saboparopHoii pabote,
5.1. BonHOBasi oNTHKA 12 2 10 cobeceoBanme,
5.2. KanroBas ¢uznka 12 . 12 ingTpoanaﬂ pabora,
Paznen 6. ®usuka aromMa, aTOMHOI0 OIIK-1
14,7 2 12,7 Ortuer no
SIAPA M DJIEMEHTAPHBIX YACTHI
6.1. ATom 5 _ 5 nabopaTopHO#l pabote,
— cobeceioBanue,
6.2. DneMeHTHI (PU3MKU TBEPAOrO Tesa 5 - 5 KOHTpONbHAs  pabora,
6.3.ATomMHOE PO 5 2 3 TecT
6.4. DneMeHTapHEBIE YaCTHITHI U 5,7 - 5,7




(u3nyeckas KapTHHA MHUpa
Kowrpoas 9,3 0,3 9 DK3aMeH OTIK-1
(caMOCTOATEIbHASI/ KOHTAKTHAsI)
Hroro 3a cemecTp 144 14,3 129,7
Ilpumepnutii nepeuens OUEHOUHBIX CPEOCME 0J1 MEKYULez20 KOHMPOJIA yCneaaemocmu
No | HaumenoBanue | KpaTkas XxapakTepucTHKa OIIEHOYHOI'O CPEJICTBA IIpencraBnenue
/Tl | OIEHOYHOTO OIIEHOYHOTO
cpeacTBa cpezacta B oHze
1 3anaua CpencTtBo  OIGHKM  yMEHMsI NPUMEHATh ToiydyeHHble | KoMrmekt 3amay wu
(mpakTHyeckoe | TEOpEeTHUYECKHE 3HAHHS B MIPAKTHUECKON CUTYaINH. 3a/1aHui
3aJjaHue, 3anaya (3aaHue) NODKHA OBITh HANPaBJICHA Ha OIICHUBaHUC
naboparopHas TeX KOMIICTCHIUI, KOTOPHIC MOJIEKAT OCBOCHUIO B JTAHHOU
pabota) TUCIMIUINHE, TOJDKHA COAEpPKaTh YETKYH HHCTPYKIHIO II0
BBIIIOJIHEHHUIO WJIA QJITOPUTM JEHCTBUM.
2 Cobecenopanre | CpeACcTBO KOHTPOJIS, OPraHM30BaHHOE Kak CIielaibHas | Bompockl 1o
Oecema mpernojaBaTesis ¢ OOy4alOIIMMCS Ha  TEMBI, | TeMam/pa3jienam
CBSI3aHHBIE C M3y4YaeMOHW AMCUIUIUIMHOMN, W PACCUMTAHHOE Ha | TUCIUTLTAHBL,
BBISICHEHUE o0bema 3HAHUNA oOyuaromerocs 10 | Ipe/CTaBICHHBICE B
OTIpeIeICHHOMY pa3ziely, TeMe, IpolieMe H T.1I. MIPUBSI3KE K
KOMITETEHITHSM,
MIPeTyCMOTPEHHBIM
PIT/
3 Tect Cucrema CTaHIapTU3UPOBAHHBIX 3afaHuil, mo3BoJsttomas | Douyg TECTOBBIX
ABTOMAaTHU3HUPOBATh MPOIETYPy W3MEPEHHs yPOBHS 3HAHUN U | 3aIaHUH
yMEHHI 00yJaromerocs.
4 KontponpHas CpenctBo TNpOBEpKM YMEHMHA MpPUMEHATh moiydeHHble | KoMmiekT
pabota 3HAHUS I PelIeHUs 3a7ad OIPENEICHHOTO THIA MO TeMe | KOHTPOJIBHBIX
WJIH pa3felny 3a/1aHui o
BapHaHTaM
5 Pedepar [Iponyxt CaMOCTOSITEIbHOMN paboTs cryaenta, | Temsl pedpeparos
MPENICTaBISIFOIINN CO0O0M KpaTKOE M3II0KEHNE B TMCBbMEHHOM
BHJIE TIONyYEHHBIX PE3yJIbTaTOB TEOPETHUYECKOTO aHaIn3a
OTIpENICTICHHOW  HaydHOW  (y4eOHO-MCCIIEeIOBATEIHCKOM)
TEMBI, TJIe aBTOP PaCKPBIBAET CYTh UCCIEIyeMOM MPOOIEMBI,
MIPUBOJIUT Pa3lIUYHbIE TOUYKU 3PEHHS, a TaKKe COOCTBEHHBIE
B3TJIs11bI HA HEC.

4.2. Conep:xanue JMCHUILIMHBI 10 pa3feaam

Paznen 1.Mexanuka. KosiebaHusi 1 BOJIHBI
Iesn - nproOpeTeHne TEOPETUYECKUX U MPAKTUYECKUX HABBIKOB (PM3UUECKOTO UCCIICIOBAHUS,
Ha OCHOBE 3HAHUI (PYHIAMEHTAJIbHBIX 3aKOHOB MEXaHUKH.
3agaum — Hay4UTh CTy/IEHTA BIaJIeTh METOJIaMH PELICHHs 3a]1a4 M0 JAaHHOMY pa3fieny (PU3MKH.
IlepeyeHb y4eOHBIX 2JIEMEHTOB pa3jiena:
1.1.KuneMaTnka U JUHAMHKA.
MartepuanbHasi Touka. AOCOIMIOTHO TBEPIOE Teno. BeKTOpHbIN (KOOPAMHATHBIN) METO.
ONMCAHHSA OTHOCHUTENBHOIO [JBIKEHHS MaTepuanbHOM ToukH. KuHemarnueckue ypaBHEHUS U
TpaekTopusi ABMKEHHUS. CKOpOCTh M YCKOPEHHME TOYKM KaK IPOM3BOJAHBIE DPaauyca-BeKTOpa IO
BpeMeHH. CKOPOCTh M YCKOPEHHE NPU KPUBOJIMHENWHOM JABM)KEeHHU. HopManbHOE M TaHreHLHAIbHOE
yCKOpeHus. [[BUKEeHHe 4acTUIbl TI0 OKPY>KHOCTH. YTJIOBas CKOPOCTh U YIJIOBOE YCKOPEHHE, UX CBSI3b
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C JIMHEWHBIMU CKOPOCTSIMH M YCKOPEHHMSIMH TO4YeK Bpamawolerocs tena. I[locrynarensHoe u
BpallaTeIbHOE IBUKECHUS a0COMIOTHO TBEPIOTO Tea.

3aKOH MHEPLHUH U UHEPLHUAIbHBIE CUCTEMBbI OTCUETA. 3aAKOHBI AUHAMUKH MaTE€pUaIbHON TOUKHU
U CHUCTEMBl MaTepUabHbIX TOYeK. BHelmHue m BHyTpeHHHE cuilbl. LleHTp Macc (LEeHTp MHEpLHH)
MEXaHUYECKON CUCTEMBI U 3aKOH €r0 JBUKEHUs. 3AKOH COXpPaHEHUs uMIlysbca. PeakTuBHas cuia.

3aKOH BCEMHUpPHOIO TAroTeHUs. ['paBUTAallMOHHAs MOCTOSHHAsA. ['paBUTALlMOHHOE TIOJE.
Yckopenue cBobonHoro mnazeHus. JIBikeHue Ten y moBepxHoctu 3emiu. IlepBas kocMuyeckas
CKOpOCTb.

Cwitbl ynpyroctd U TpeHus. /[mHaMuKa BpamiaTteapHOro ABUKEHUA. MOMEHT CHIIbI, MOMEHT
MHEPLUUU U MOMEHT HMIlyJbca. MOMEHT CHJIbI OTHOCHUTEIBHO OCH. MOMEHT uMIyjbca Tela
OTHOCHUTEJIBHO OCH. YPaBHEHUE JTUHAMUKHU BpalIaTEeIbHOTO JABUKEHUS TBEPAOrO TEla OTHOCUTEIBHO
HENoJBWKHOW ocu. KuHeTuueckas 3Heprus Bpallarollerocs Tejaa. 3aKOH COXpPaHEHHs] MOMEHTa
MMITYJIbCA U €T0 CBS3b C U30TPOMHOCTBIO MPOCTPAHCTBA.

1.2.3ueprus. PaboTa.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU

OHeprus Kak yHMBEpcalbHas Mepa Pa3IMyHbIX (opM JBMKEHMS U B3auMmojeicTBus. Pabora
nepeMeHHol cuibl. KuHeTnueckas sHeprusi MEXaHU4eCKOM CUCTEMBI U €€ CBsI3b ¢ paboTOi BHELTHUX U
BHYTPEHHUX CUJI, IPUJIOKEHHBIX K CUCTEME.

[Tone xak opma Marepuu, OCYLIECTBIAIONIAs CHUIOBOE B3aMMOJCUCTBUE MEXIY YacTHIIAMH
BeulecTBa. [loTeHIManbHas SHEprus MaTepuaJbHOM TOYKM BO BHEIIHEM CHJIOBOM IIOJIE U €€ CBSI3b C
CWJIOHM, JeHCTByIOIIECH Ha MaTepuanbHylo Touky. lloHATHe O rpagueHTe CcKalsgpHOW (yHKUUU
koopauHatr. llone wnenTpanpHbIX cui. [loTeHuManbHas HSHEprusi CHUCTEMBbl. 3aKOH COXpaHEHUs
MEXaHU4eCKON sHepruu. Jluccumanus >HEpruu. 3aKOH COXPAHEHUsI U IMPEBPAIICHHS SHEPrUU Kak
IPOSIBJIEHUE HEYHMUYTOKUMOCTH MaTepuu U e€ JBuxkeHus. [IpumMeHeHHe 3aKOHOB COXpaHEHMs K
CTOJIKHOBEHUIO YIIPYTUX U HEYNIPYTUX TEl.

1.3.PensTuBucTckas MexaHuKa.

[Tpunumn orHocutensHoctu ["anmunes. [IpeoOpazoBanus [Nanunes. HennepiimanbHble CHCTEMBI
orcuéra. Cunbl umHepuuu. Cuna Kopuonuca. 3akoHbI COXpaHEHHsS B HEMHEPLMAJIbHBIX CHUCTEMax
OTCU€Ta.

IIpyHIMIT OTHOCUTENBHOCTH B PEISATUBUCTCKOM MexaHuKe. I1oCTysaThl criennalbHON TEOPUHU
otHocutenbHoCTH. [IpeobpazoBanue Jlopenua. [lonstue onHoBpeMeHHOCTH. OTHOCUTENBHOCTD JJTUH
U MPOMEXYTKOB BpeMeHU. VIHTepBasl MEXy COOBITHSIMH U €r0 MHBAPUAHTHOCTH IO OTHOILIEHUIO K
BBIOOPY MHEPLMAIBHON CHUCTEMBbI OTCYETA KaK MPOSBICHUE B3aMMOCBSI3U MPOCTPAHCTBA M BPEMEHHU.
PenstuBucTckuii 3akoH ciokeHHs ckopocred. PengruBucrtckuii umiynbc. OCHOBHOM  3aKOH
PENATUBUCTCKON JMHAMUKHM MAaTEpHUaJbHOW TOUYKU. PENATHBHCTCKOE BBIpR)KEHHE AJII KMHETUYECKOU
sHepruu. B3auMocBsi3p Macchl U 3HEPTUU. DHEprus cBsi3u cucrteMbl. COOTHOIIEHNUE MEXAY MOJTHOU
SHeprueil W UMIIYJIbCOM 4YacTULbl. ['paHMIIBI NPUMEHUMOCTH KJIACCHYECKOH (HBIOTOHOBCKOM)
MEXaHUKH.

1.4. DneMeHTBl MEXaHUKH CIUIOMIHBIX CPE/I.

OO0mue cBOHCTBa KMJIKOCTH M Ta3a. YpaBHEHHE pPAaBHOBECUS U JBUKEHUS >KUJKOCTH.
WneanbHas xuakocts. ['uapocratuka HecxumMaeMon xkuakocTu. CTallnOHApHOE TEUEHHUE HI€albHOU
JKUJIKOCTHU. YpaBHeHUE bepHym.

Baskas sxunkocts. Cuibl BHyTpeHHEro TpeHMs. CTallMOHAapHOE TEYEHUE BS3KOM KHJIKOCTH.
®opmyna Ilyazeina. Popmyna Crokca. ['mapoauHamuyeckas HEYCTOMYMBOCTh. [loHsTHE O
TypOyJIeHTHOCTH. JIBI)KEHHE TeJl B )KUIKOCTAX U Tazax.

WneanvHo ympyroe teno. Yopyrue nedopmannu u HanpsbkeHus. 3akoH ['yka. Ilmactuyeckue
neopmanuu. [Ipenen npoynocTy.

1.5. Tapmonndeckue KoneOaHus ¥ BOJHBI.

Konebanus. Mexannueckue konebanus. KuHemaTnueckue XapaKTepHUCTUKM TapMOHMYECKHX
koneOanuii. JluddepeHuanpHoe ypaBHEeHHE TapMOHUYECKHX KojieOaHui. [IpyXuHHbIN, (u3ndeckuit
U MaTeMaTHYeCKUH MasTHUKH. DHEpPrus rapMoHHYecKux KoseOaHuil. ClokeHHe TrapMOHUYECKHUX
Kojie0aHUN OJHOTO HAampaBleHUsT U OJMHAKOBOW 4acTOThl. buenus. CnoxkeHuss B3aUMHO
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NePHEHANKYISIPHBIX Kojebanuit. /(uddepennumanbHoe ypaBHEHHE 3aTyXaroluxX KoJeOaHWUd U ero
pemenue. Juddepenunanbuoe ypaBHeHHE BBIHYKICHHBIX Konebanuil. [TonsTue o pe3oHaHce.
Mexanu3m 00pa30BaHUsS MEXaHMUYECKUX BOJIH B ymnpyroil cpene. IlpogonbHble U monepeuHble
BosHBL. CuHycouanbHble (TapMOHMYECKUE) BOJIHBL. YpaBHeHHE Oerymieil BoiHbI. J[nnHa BOIHBI U
BOJIHOBOE uMcCio. BonHoBoe ypaBHeHue. DazoBasg CKOPOCTb. DHEprusi BoOJIHBL. BekTop Ymosa.
BosHoBo# naker. I'pynmnoBas ckopocTs. KOrepeHTHOCTb.
HnTepdepenius BonH. OOpa3zoBaHUe CTOSUYUX BOJIH. YpaBHEHUE CTOSYEH BOJIHBI U €r0 aHAJIU3.

Paznen 2. MoJgiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA

Lesn - nproOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHUS,
Ha OCHOBE 3HaHWH (yHJaMEHTAJIbHBIX 3aKOHOB MOJIEKYJISIpPHON (DU3UKU U TEPMOJIUHAMUKH.

3agaum — HaAy4UTh CTYIEHTA BIAJIETh METOJIAaMH PEILICHHs 3a/1a4 [0 JAHHOMY pa3einy (pu3uKu.

Ilepeyenb yueOHBIX 3J1IEMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

TepmoarHaMUYECKHUI M CTATUCTUYECKUIA METO/BI UCCIIEA0BaHNsA. MaKpOCKOIMYECKOE COCTOSHUE.
MakpockonryecKkue napaMmeTpbl Kak CpeJHUE 3HAUCHHUSI.

W3onpoueccsl M 3aKOHOMEPHOCTH MX HpOTeKaHMA. AOCONIOTHAs TemIepaTypHas UIKala.
VYpaBuenue Knaneiipona-Menzeneena.

Mognens wuzeanbHoro rasa. BbIBoA ypaBHEHMsI MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH
UJCaNbHBIX ra30B JUIsl JaBJICHUS U €ro cpaBHEHUE ¢ ypaBHeHHeM Kianelipona-MenneneeBa. Cpenusis
KMHETUYECKasi HEPIrUs MOJIEKyd. MOJIEKyIspHO-KHHETUYECKOE TOJIKOBAaHUE TEPMOJMHAMHUYECKON
TEMIEPATYPHI.

3akoH MakcBema Uil pacipenesIeHus] MOJIEKYJT MICAJIBHOIO Ta3a IO CKOPOCTSAM U 3HEPrusiM
TEIUIOBOTO ABMKeHUs. bapomerpuueckas gpopmyna. 3akoH bosbimaHna [uis pacripesieneHus: 4acTUl] BO
BHEIIIHEM NOTEHLUAIbHOM Tose. CpeaHee Yucio CTOJIKHOBEHUH U CpelHssl IIMHA cBOOOIHOTO podera
MOJIEKYJI.

SAnenus nepenoca. Juddysus. Kosbdbunuent nudpdysun. Auddysus B razax, ;KUIKOCTIX U
TBEPIBIX Tenax. TermonpoBogHOCTh. KoadduineHt TemmonpoBoHOCTH. TeMepaTypornpoBOIHOCTb.
Bsi3skoctb. KoagdureHTs! BA3KOCTH ra30B U XKUJIKOCTEH.

UYucno creneHeil cBOOOABI MOJEKYJbl. 3aKOH PaBHOMEPHOIO pacCHpEeleHUs] SHEPruH 0
CTENeHsAM cBO0OO/bI MOJeKysl. BHyTpeHHsIsI sHeprus ujeanpHoro raza. Pabora rasa mpu M3MEHEHUHU
ero oobpéma. KomnuectBo temnotel. Temnoémkocts. IlepBoe Hauano tepmonuHamuku. [Ipumenenue
[epBOr0 Hayaja TEPMOIMHAMUKH K H30MpoleccaM M aauabdaTHOMY IpOLEcCy HJeadbHOro rasa.
3aBUCHUMOCTh TEINIOEMKOCTH UEAIbHOTO ra3a OT BHJIa IIpolecca.

2.2. TepMoIMHAMHUKA.

O6patumbie U HeoOpaTumbie mporecchl. Kpyrosoit npornecc (nmki). TemmoBele aBUTATENH U
xonoauibHble MamuHel. [{ukn Kaprao u ero KIIJ[. Bropoe Hauano tepmoaunamuku. HesaBucumocts
KITJ nukna KapHo or mpupoasl pabouero Tena. DHTpONUS. DHTPONUS HAEaIbHOTO TOJIKOBAHUE
BTOPOT'0 Hayaua TEPMOAUHAMUKH.

Peanbuble ra3pl. Cuiabl M MOTEHUHMAIbHAs HSHEPrUS MEKMOJIEKYJISIPHOTO B3aWMOJAEUCTBHUS.
VYpasHenue Ban-nep-Baansca. M3otepMbl Ban-nep-Baansca.

TepMoanHaMuKa MOBEPXHOCTH paszzenia IByX cpeid. IloBepXHOCTHast SJHEprHsl U HaTSKEHHE B
xuakocTax. CmaunBanue. J[aBieHue noJ MCKPUBIEHHOM MOBEPXHOCTHIO JKUIAKOCTH. KannmispHOCTS.

®da3zoBble npeBpaiteHus. Pa3oBble quarpaMMbl. Kputnueckoe COCTOSHUE.

XKunkue KpucTawbl.

Pa3zpnen 3. DiekTpuvecTBo

He.ﬂl/l - HpI/IO6peTeHI/Ie TCOPETUUCCKUX U IPAKTHYCCKHNX HABBIKOB (1)1/131/1‘-1601(01"0 HUCCJICIOBaHUA,
Ha OCHOBE 3HAHUI (YHIAMEHTAIBHBIX 3aKOHOB DJIEKTPOCTATUKU U MIOCTOSTHHOTO TOKA.

3agauu — HAy4YUThb CTYJIEHTA BIAJETh METOJAAMH PEIICHHUS 3a]1a4 110 JaHHOMY pa3zeny (pU3uKH.

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jiesa:

3.1.0nmekTpocTaTuka.



3aKOH  COXpaHEHMsSl  DAJIEKTPUYECKOro  3apsaa.  JnekTpudeckoe mojie.  OCHOBHBIE
XapaKTEPUCTUKH 3JIEKTPOCTATUYECKOrO IOJS — HAINPSHKEHHOCTh M MOTEHIMAI. Hanpsok€HHOCTH Kak
rpaIueHT NoTeHuuana. Pacuér snekTpocratuyeckux nojieil Mmerogom cynepnozunuu. [loTok BekTopa
Hanpspk€HHOCcTU. Teopema Octporpajckoro-I'aycca sl 3JIEKTPOCTaTUYECKOIO IOJISI B BaKyyMe.
[Ipumenenue teopembl OcTporpajackoro-I'aycca k pacu€ry nois. DIEKTPUUYECKOE I0JI€ B BEIIECTBE.
CBOOOJIHBIE U CBsI3aHHBIE 3aps/bl B JAMIJIEKTpUKaX. THUIIBI JAUAIEKTPUKOB. OJEKTPOHHAs U
OpUEHTALMOHHAs nossipu3anus. [lonsspuzoBaHHOCTE. JUanekTpuyeckas BOCOPUMMYMBOCTD BEILIECTBA.
DnexTpuueckoe cMeleHue. uanexkTpuueckas IpoOHULAeMOCTh Cpe/ibl. Bpluncienne HanpsskEHHOCTU
1oJist B 1U3JeKTpuKe. CErHeTOANEKTPUKU. DIIEKTPETHI.

[TpoBogHMKHM B 3yieKTpuueckoM moje. Ilose BHyTpu IpOBOJHMKA M Yy €ro IOBEPXHOCTH.
Pacnipenenenvie 3apsa0B B IPOBOJHUKE. DIJIEKTPOEMKOCTb YEIUHEHHOTO NIPOBOJAHMKA. B3anmuas
EMKOCTb JIByX NpPOBOJHUKOB. KoHaeHcaTOpbl. DHeprus 3apspKEHHBIX ITPOBOAHMKA, KOHJEHCATopa U
CUCTEMBbI IIPOBOIHUKOB. DHEPTHUA AMEKTpOCcTaTuuecKoro nois. O0bEMHAsI IIIOTHOCT SHEPTUH.

3.2.I1ocTOSTHHBIN IEKTPUUYECKUI TOK.

[IoCTOSIHHBIM ANEKTPUYECKUH TOK, €ro XapaKTEePUCTUKA M YCIOBUSA CYILIECTBOBAHMS.
Kiaccuueckast 3yieKTpoHHAsI TEOPHs AJIEKTPONPOBOJIHOCTH METAUIOB U €€ OIBITHbIE 0OOOCHOBAHMSL.
BriBog 3akona Oma B auddepeHuuanbHol ¢opMe M3 SJICKTPOHHBIX MpeACTaBICHU. 3aKoH
Bunemana-®panna. 3akor OMa B HHTErpalibHOM (hopMe. Pa3HOCTh MOTCHIIMAIOB, AJICKTPOIBIKYINAS
cuna, HanpspbkeHue. 3akonbl Kupxroda. 3akon [xoyns-Jlenma. OiexkTpuyeckuil TOK B BaKyyMe.
PabGora BbIXON@ SJEKTPOHOB W3 MeTawia. TepModJieKTpoHHas smuccus. Tok B razax. [lmasma.
DIEKTPONPOBOJIHOCTh  BJIEKTPOJNMUTOB. 3akoHbl Dapazges. ODIJEKTPOIU3 U €ro NpUMEHEHHE.
TepmooanekTpuueckue sBieHus. KoHTakTHas pa3HOCTb OTEHIMAIOB.

Pasnen 4. Marnerusm

Iesm - npuoOpeTeHne TEOPETUYECKUX U TPAKTUYECKUX HABBIKOB (PU3MUECKOr0 UCCIIeI0BaHUS,
Ha OCHOBE 3HAHUI (PYHIaMEHTAJIBHBIX 3aKOHOB 3JIEKTPOMAarHeTu3Ma.

3agaum — Hay4UTh CTy/I€HTA BJIa/IeTh METOJIaMH pEILeHHs 3a/1a4 [10 JAaHHOMY pa3leny (GpU3MKH.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

4.1.51€KTpOMarHeTusM.

MaruutHoe nosne. MarautHast ”HAyKUMs. 3akoH Amrnepa. MaruutHoe nosie Toka. 3akoH buo-
Cagapa-Jlannaca u ero npuMeHeHUe K pacy€Ty MarHUTHOTO 1oJisl. MarHUTHOE 10J1€ IPSMOJIMHEWNHOTO
IIPOBOJIHMKA C TOKOM. MarHWTHOE MOje€ KPyroBOro TOKa. MarHWUTHBII MOMEHT BHUTKa C TOKOM.
BuxpeBoil xapakTep MarHMTHOTrO MoJis. 3aKOH MOJHOIO TOKa (LMPKYJSALMS BEKTOpa MarHUTHOMN
WHAYKIHMH) JJI1 MAarHUTHOTO TOJISl B BAKyyM€ U €ro IpUMEHEHHe K pacuéTy MarHUTHOTO IOJIsl TOPOUia
U JJIMHHOTO cosieHouzaa. JlelicTBMEe MarHMTHOTrO MO Ha JBWXKymuics 3apsa. Cuna JlopeHna.
JIBrKEeHHE 3apsyKEHHBIX YaCTUIl B MarHUTHOM mnoJje. [IpuHuun 1elcTBus MUKINYECKUX YCKOPUTENIEH
3apspkeHHBIX yacTull. O¢¢exkt Xomra. MI'J[-renepatop. KoHTyp ¢ TOKOM B MarHuTHOM THoOJe.
Maruutssblil notok. Teopema Octporpanackoro-I'aycca. Pabora nepemenieHuss IpoBOAHUKA U KOHTYpa
C TOKOM B MarHUTHOM I10JI€.

MarnutHOe TmON€ B BemecrBe. MarHuTHbIE MOMEHTBI AaTOMOB. THIIBI MAarHeTHKOB.
HamaranuenHocts. MHKpPO M Makpo TOKH. OJIEMEHTapHas TEOpHUs [ua- M IapaMarHeTu3Ma.
MarnuTHass BOCIPUMMYHMBOCTh BEIIECTBA U €€ 3aBUCUMOCTH OT TEMIIEPATYpPhl. 3aKOH IOJHOIO TOKa
JUIsL MarHUTHOTO T10JIA B BewlecTBe. HanpsykeHHOCTh MarHUTHOTO IoJis. MarHuTHas pOHUIAEMOCTh
cpensl. @eppomarnetuku. OnbiTel CToneroBa. KpuBas HamarHu4vBaHuWs. MarHUTHBIM THCTEPE3HC.
Touxka Kropu. JJomensl. CiuHoBast npupoja peppoMarieTusma.

4.2. DneKTpoMarouTHas MHAYKIUS U IEPEMEHHBIN TOK.

SIBnenne dnexTpoMarHMTHOM wuHAYKUMK (ombiThl Dapanes). Ilpasuno Jlenna. 3akoH
JJIEKTPOMarHUTHOW MHAYKIMM M €ro BBIBOJ M3 3aKOHAa COXPAaHEHHs »HHepruu. SBineHue
caMouHAyKIuu. MHIyKTUBHOCTE. TOKM IpU 3aMBIKAHUM U pPa3MbIKaHUU LENU. fIBJICHUE B3aUMHOMI
UHAYKIMU. B3auMHas HMHIYKTUBHOCTh. ODHEPIrHsi CUCTEMbl IMPOBOJHUKOB ¢ TOKOM. OObEMHas
IJIOTHOCTb DHEPTUUA MarHUTHOTO 1oJIA. Llenu rnepemMeHHoro Toxa.

OcHoBbI Teopun MakcBesuia Juis 3J1€eKTpOMarHUTHOTO Mojis. BuxpeBoe anekrpuueckoe none. Tok
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cMmereHus. YpaBHeHus: MakcBesuia Jij1s 3JIeKTPOMAarHUTHOTO TIOJISl B UHTETpaIbHOU (hopMe.

["apMOHMYECKHE 3IEKTPOMAarHUTHBIE KOJeOaHUs U MX Xapakrepuctuku. [uddepeHnmansaoe
ypaBHEHHE 3JEKTPOMArHUTHBIX KoOJIeOaHWM. OJEKTpUYEeCKHil KoeOaTeNbHbI KOHTYp. OHeprus
AIIEKTPOMArHUTHHIX Kojiebanuii. uddepeHunanbHoe ypaBHEHUE IEKTPOMATHUTHBIX KOJICOAaHUH U
ero pemenue. JuddepennuanbHoe ypaBHEHHE BBIHYXACHHBIX KoOJIeOaHMII U €ro pelieHue.
Ammuintya u (aza BRIHYKICHHBIX KoJieOanuii. Pezonanc.

OJIEeKTpOMAarHuTHble BOJIHBI. (OCHOBHBIE CBOICTBA JJIEKTPOMArHUTHBIX BOJIH. BosHOBOE
ypaBHEHUE. DHEPrus JIEKTPOMarHuTHIX BOJIH. [loTok sHeprun. Bekrop Ymosa-IlolinTunra.

Pasnea 5. Ontuka. KBantoBas ¢pusuka

Lenu - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PU3UYECKOTO UCCIIeI0BaHUS,
Ha OCHOBE 3HaHMU (PyHJAMEHTAJIbHBIX 3aKOHOB ONTHKH U KBAHTOBOH (PU3HKH.

3agauu — HAy4YUThb CTYJICHTA BJIAJETh METOAAMH PEIICHUS 3a]1a4 110 JaHHOMY pa3zeny (pU3uKu.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

5.1.BonnoBas onrtuka.

Wutepdepenmms ceera. KorepeHTHOCT 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Pacuér
UHTEP(PEPEHIIMOHHOM KApTUHBI OT IBYX KOT€PEHTHBIX HCTOYHUKOB. ONTHYECKasl TMHA Ty TH.
WNHuTepdepenius cBeTa B TOHKUX TUIeHKax. IHTeppepoMeTphI.

Hudpakuus ceera. [Ipuamun [oiirenca-Openens. Meron 300 Openens. [IpsamonnnaeiiHoe
pacnpoctpanenue ceera. udpakmus OpeHens Ha KPyIJIoM OTBepCTHH H qucke. Judpakius
OpayHrodepa Ha 0IHOM 1ienu U AudpakuuoHHON peméTke. Pa3zpemaronias ciocoOHOCTb
ONTHUYECKUX MPUOOPOB.

Judpakius Ha mpocTpaHcTBeHHOM pemérke. @opmyna Bynbda-bparra. [punnun
rojorpaduu. MccnenoBanue cTpyKTypbl KpUCTAILIOB.

OnTtuuecku HeOgHOPOAHAS cpena. Jucnepeus ceeta

Pacnipoctpanenue cBeta B BemectBe. ONTHUECKU HEOHOPOAHAS cpena. Jucnepcus cBera.
OO6nacTi HOpMAJIBHOM M aHOMAJIBHOM TUCHEpCUU. DNEKTPOHHAS TEOPHsI TUCTIEPCUU CBETA.

[Tornomenue ceera. Ipdexrt Jomnepa. Mznyuenne BaBunoa-UYepeHnkona.

[Honspuzanus ceera. EcrecTBeHHbIN 1 NONIsipU30BaHHbIN cBeT. [lonspuzanus ceera npu
oTpaxkenuu. 3akoH bprocrepa. JBoriHoe yuenpenomieHue. OMHOOCHbIE KpUCTAILIBL. [Tonspous u
NOJIIPU3ALMOHHBIE PU3MBI. 3aKOH Maitoca.

5.2.KanToBas pusuka.

TennoBoe wu3nyuenue. YépHoe teno. 3akoH Kupxroda. 3akon Credana-bonbimana.
Pacnipenenenue sHepruu B cieKkTpe aOCOMIOTHO YEPHOro Tena. 3akoH cMemleHus Buna. KBanToBas
runore3a u ¢opmyna [lnanka. Ontudeckass mupomerpus. Buemnuit GotosdhdexkT um ero 3aKoHsI.
®otoHbl. YpaBHeHHME OWHIITEWHA s BHemHero (oroaddexkra. Macca u ummynasc ¢oTOHA.
Hasnenue ceeta. OnbiThl JlebeneBa. KBanToBoe 1 BOJIHOBOE 00bsCHEHHE AaBleHHs cBeTa. Dddekt
Kowmnrona. J[uanexktuueckoe eTMHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3J€KTPOMArHUTHOTO
U3ITy4EHUS.

OneiTHOE 00OCHOBaHME KOPIYCKYJSIPHO-BOJIHOBOTO Jlyajli3Ma CBOMCTB  BEIIECTBA.
®opmyna ne bpoing. CooTHOIIEHHWE HEONPENENIEHHOCTEW Kak IPOSBIEHUE KOPIYCKYJISPHO-
BOJIHOBOTO JIyaJIM3Ma CBOWCTB MATEPHH.

BonnoBast ¢yHkius u e€ craTUcTUyeckuil cMmbica. OrpaHMYEHHOCTb MEXaHHYECKOTO
netrepMuHu3Ma. [IpUHIMI NPUYMHHOCTM B KBaHTOBOW MexaHHKe. CTalMOHapHbIE COCTOSHUS.
VYpaaenne Illpénunrepa ansg craiuoHapHBIX cocTosiHME. CBoOOAHAss uacTuma. TyHHENbHBII
ahdexr.

YacTtuna B 0IHOMEPHOI MPSIMOYTOJIbHOM «IOTEHLIMAIbHOU siMe». KBaHTOBaHUE 3HEPrUuu U
UMITYJIbCA YaCTHUIL. ['apMOHUYECKUI OCHUIIIATOP.

Pa3zpnen 6. Pusuka aroma, aTOMHOIO SIAPA U 3JIEMEHTAPHBIX YaCTHL
Iesn - nproOpeTeHne TEOPETUIECKUX U MPAKTUYECKUX HABBIKOB (PU3MUECKOTO UCCIIEI0OBaHUS,
Ha OCHOBE 3HAHWI (I)YH)IaMeHTaJ'II)HBIX 3aKOHOB (bl/IBI/IKI/I aToMa U aTOMHOTO dapa.
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3agauu — HAy4YHUThb CTYJICHTA BIAJETh METOAAMH PEIICHUS 3a]1a4 110 JaHHOMY pa3zieny (pU3uKH.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

6.1.Atom.

Crpoenne aroma. OmbiTel Pesepdopna. Jluneituateie cnektpsl atomoB. lloctynater Bopa.
Bonoponomnono6usie atomsl. OnbiT @panka u ['epia.

Oneir tepna u I'epnaxa. Cnun anekTpoHa. CIMHOBOE KBAHTOBOE 4HCIIO. DEpMHOHBI U
6030ubl. [Ipunnun Ilaynu. Pacmpenenenue 31ekTpoHOB B aromMe 1o coctosiHusiM. llonarue o0
OHEPreTUUECKUX YPOBHAX MoseKyJ. CHekTpbl aToMOB M Mousekys. [lormomieHue, CIOHTaHHOE U
BBIHYKJIEHHOE u3iyuenus. [lonarue o nazepe.

6.2. DnemeHTH! GU3MKU TBEPAOTO TeIa

®da30B0O€ IPOCTPAHCTBO. DneMeHTapHas siueika. [lnotHocts coctosumil. [lonaTne o kBaHTOBOM
craructuke boze — OiHmreiina. ®@oroHHbI W (OHOHHBIN Ta3zbl. Pacnpenenenue (HoHOHOB MO
SHeprusaM. TermmoéMKOCTh KpucCTauIndeckor pemeTku. CBepxTekydyecTb. IloHATHE O KBAaHTOBOM
cratuctuke Oepmu-/upaxa. Pacnpenenenne 31eKTpOHOB IPOBOJAUMOCTH B METAJUIE 110 SHEPTUAM IpU
abcomroTHOM Hyne TtemiepaTtypbl. ODHeprus depmu. BrusHue temmepaTypsl Ha pacopeesieHue
NEKTPOHOB. YpoBeHb DepMu. BHYTpeHHAA 3HEPrUsA U TEINIOEMKOCTD 3JIEKTPOHHOTO Ta3a B METAJLIE.
DIIEKTPONPOBOIHOCTh METAILIOB. CBEPXIIPOBOIMMOCTh. MarHuTHbIE CBOKWCTBA CBEPXITPOBOIHUKA.

DHepreTudeckue 30Hbl B KpUcTauiax. Pacnpesenenne 31eKTpOHOB 0 SHEPreTHYECKUM 30HaM.
BanenTtHas 30Ha ¥ 30Ha MPOBOAUMOCTH. MeTabl, TUAIEKTPUKUA U MOTYIpOoBOAHUKH. CoOCTBEeHHAs
IPOBOAMMOCTh MOJYNPOBOAHUKOB. KBazuuyacTulbl — 3JIEKTPOHBI MPOBOAMMOCTH M JBIPKH.
OddexTuBHas macca snekTpoHa B Kpuctamie. IlpumecHas npoBOAMMOCTh MOMYHPOBOIHUKOB.
ONEKTPOHHBIM M JBIPOYHBIA MOIYNPOBOAHUKU. KoHTakTHbIE siBieHHA. KOHTakT 31€KTPOHHOTO U
IBIPOYHOTO  TONYNPOBOJHUKA  (p-n—TEpexo) W  €ero  BOJbT-aMIIEpHAs  XapaKTEPUCTHKA.
DOTO3IEKTPUUECKHE SBJICHUS B IOJYNPOBOIHUKAX. JIFOMUHECHEHIMS TBEPABIX TEII.

6.3. AToMHOE S17pO.

3apsn, pazMep M Macca aTOMHOro siipa. MaccoBoe U 3apsiioBo€ 4yuciia. MOMEHT MMITyJbca
apa U ero MarHuTHbeIii MoMeHT. CoctaB sigpa. Hykinonsl. B3aumoaelicTBue HYKIOHOB M MOHSITUE O
CBOICTBaxX M NpUpPOJE sAEPHBIX cUil. JleeKT Macchl U SHEPTUs CBA3U AJIpa.

3aKOHOMEPHOCTH M MPOUCXOXKAeHHe anb(da-, Oera- W ramMMa-u3Iy4eHUH aTOMHBIX sJIEp.
SnepHble peakuMu M 3aKOHbI coxpaHeHus. Peaknus aenenus saep. llemHas peakuus neneHus.
[Tonstue o snepHoil sHepretuke. Peakuus cuHTe3a aroMmHbIX sjaep. Ilpobrema ympaBiseMbIx
TEPMOSIACPHBIX PEAKIIMil.

6.4.OneMeHTapHbIe YaCTUIBI U (PU3UYECKAsl KapTHHA MHUpA.

BemectBo u none. Uepapxus ctpykryp marepuu. YacTHIbl U aHTHYACTHUIIBI. DJIeMEHTapHbIE
yactuibl. KBapku, JIeNTOHBI ¥ KBaHTHI. YeThlpe THMa (pyHIaMEHTAIbHBIX B3aUMOICUCTBUN: CHIIbHBIE,
JJIEKTPOMAarHuTHhIE, ciabble U TpaBUTALMOHHBIE. AJpoHBI. fnpa aToMOB. ATOMBL. MONEKYJIbI.
MakpOoCKOIIMUYECKNE COCTOSHHS BEIIECTBA: Ta3bl, XKUAKOCTH, IUIa3Ma, TBEpAble Tena. llmaHeTsl.
3BE37b1. BemiecTBo B AKCTpEMaIbHBIX YCIOBUSIX: Oelble KapiIUKU, HEUTPOHHBIE 3BE3/Ibl, YEPHBIE JBIPHI.
lNanakTuku.

5. OIIeHO"leIe MaTepuaJbl N0 TUCHUILIMHE
OHGHO'—IHI)IG MaT€pHraibl IO AUCHUILIMHE IPEACTABJICHBI B BUIC (1)OH)Ia OIICHOYHBIX CPECICTB.

6. MaTepnajibHO-TeXHUYECKOE U YUeOHO-MeTOAn4ecKoe o0ecneyeHne Q1 CHUUIIHHbI

6.1 [lepeyeHb y4eGHO-METOJMYECKOT0 0GecnedyeHus N0 AUCHUILINHE

Ne | ABTop, Ha3BaHWE, MECTO M3IAHUS, H3/IATEIILCTBO, TOJ U3JAHUS, KOJTMYECTBO CTPAHMII, PEKHM
n/n JocTyna

®dusznka: MeToudecKue yKa3aHusl 10 H3yUYSHUIO JUCIMILTAHBI U 3aJJaHusl TSl TIPOBEPOIHON
1 |pa6otel / PTA3Y; Coct.k.T.H., noueHT [.I'. PamazanoBa —M., 2022. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod resource/content
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®dusnka. 3yuyenne cBoOOAHBIX KonebaHuil npykuHHoro mastauka. / PUA3Y; Coct. K.T.H.,
nouent ['.I'. PamazanoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod resource/content

®uzuka. M3ydyeHue BpalaTENbHOIO IBMXKEHHSI TBEPAOTO TENa M ONpEACICHHE MOMEHTa MHEpPLUU
maxosuka / PCA3Y; CocrT. K.T.H., goueHt I'.I". Pamazanoa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod resource/content

@usuka. Ompenenenue orHomeHus TemioeMkocTH Cp/Cv meronoMm anmabaTHdeckoro
pacmmpenus. /Poc. roc. arpap. 3aou. yH-T; Cocrt. K.T.H., gomeHt [.I'. PamazanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316422/mod resource/content

®usnka. U3mepenune temneparypsl Tepmomnapoit /PTA3Y; Coct. K.T.H., goneHt ['.I". PamazanoBa—
M., 2022 http://portfolio.rgazu.ru/pluginfile.php/316458/mod resource/content

®usnka. M3ydyenune nenu nepemennoro toka. / P'A3Y; Cocr. k.1.H., nonent I'.I'. Pamazanosa
— M.,2022 http://portfolio.rgazu.ru/pluginfile.php/316430/mod resource/content

@usuka. Onpenenenne MHIyKTHBHOCTH Katymku. / PIA3Y; Coct. k.T.H., nouent ['.I.
Pamazanosa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod resource/content

®wuszuka. OmnpenencHue KOHICHTPAIMM PAcTBOpa caxapa MO YINIy BpalleHUs IUIOCKOCTH
nossipu3aruu ceera. / PTA3Y; Cocr. k.1.H., nouent ['.I". Pamazanoa — M., 2022.
http://portfolio.rgazu.ru/pluginfile.php/316447/mod resource/content

®uszuka. OnpeseneHue TOPU3OHTAIBHON COCTABIIAIOIIEH BEKTOpAa MarHUTHOW HWHAYKLUU
MargutHoro moiaa 3emim. / PIA3Y; Cocr. k.T.H.,, gomnenr I.I'. PamasanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod resource/content

10

®duznka. OnpeseneHre 0CBEIICHHOCTH TTOBEPXHOCTH C TIOMOIIBIO CEJICHOBOTO (POTOAIIEMEHTA.
/ PI'A3Y; Cocr. k.1.H., goueHt ['.I". Pamazanosa — M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316448/mod resource/content
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®wusuka. I'pamrynpoBka MOHOXpOMATOpa M OIpeesIeHNe JJIMH BOJIH criekTpa rasa. / PIA3Y;
Cocr. x.1.H., njonent I'.I". Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316453/mod resource/content

12

®uszuka. Onpenenenue kodpduuueHTa BA3KOCTH KUAKOCTH MetogoMm Crokca. /Poc.roc.
arpap. 3a04. yH-T; CocT. K.T.H., toueHT I'.I". Pama3anoBa — 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 3JIEKTPOHHO-O0MOInoTeunbIx cuctemax (ObC):

No
/o

ABTOp, Ha3BaHUE, MECTO U3/IaHMUSI, TO]T

Ccpinka Ha yuebHoe nznanue B 9bC
U3JJaHNA, KOJIMYECTBO CTPAHMII

OcHoBHAaA

I'padorckmii, P.M. Kypc ¢usuku: ydeOHOE
nocobue st By30oB / P.M. I'paGoBckuii. — 13-¢
u3n., crep. —Cankr-IlerepOypr: Jlanp, 2022. —
608 c. —-ISBN 978-5-8114-9073-8. — Tekcr:
AIIEKTPOHHBIH //JIaHb: AEKTPOHHO-
OubnmoTeyHas cucrema.

https://e.lanbook.com/book/184052
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http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content
http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content

Cagenbes, 1. B. COOpHUK BOIIPOCOB U 33734 110
obmel ¢usmke: yuyebHOe mocodue it By30B /
H. B. CasenweB. — 10-e u3n., crep. — CaHkr-
[TerepOypr: Jlanp, 2022. — 292 ¢. —-ISBN 978-5-
8114-9199-5. — Tekcr : anekTpoHHbIH // JIaHb :
AIEKTPOHHO-0MOINOTEYHAs CUCTEMA

JlononaurenbHas

AxcenoBa, E.H. O6mas ¢m3uka. Mexanuka (TaBbl

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

[TerepOypr: Jlans, 2018. — 128 c.

Kypca): yue6H. moco6. [ NeKTpOHHBIN pecypc] /
E.H. Akcenona. — 2-¢ u3z., uctp. — CaHKT-

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

BOJIHBI(TJIaBHI Kypca): y4eOH. 0co0.

AxcenoBa, E.H. O6mas ¢muka. Konebanws u

[DnekTponHsbIit pecypc] / E.H. Akcenosa. — 2-¢
u3g., uctp. — Cankr-llerepOypr: Jlans, 2018. —72 c.

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

72 c.

AxcenoBa, E.H. O6mas ¢pusuka. TepmoanHamMuka u
MoJIeKyJsipHast (hu3nka(TiIaBbl Kypca): yueOH.
noco0. [DnekTpoHHbIi pecypc] / E.H. Akcenosa.
— 2-¢ u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018.

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

C.

AxcenoBa, E.H. O6mas ¢pusnka. 31eKTpruuecTBO U
MarfeTusM (TJaBbl Kypca): y4eOH. moco0.
[DnekTpoHHbIi pecypc] / E.H. AkceHnosa. — 2-¢
u3a., uctp. — Cankr-IlerepOypr: Jlanb, 2018. — 112

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

IetepOypr: Jlanp, 2018. =76 c.

AxkcenoBa, E.H. O6mas ¢puznka. OnTuxa(riaBet
Kypca): yueOH. moco6. [ DIeKTpOHHBIN pecypc| /
E.H. AkceHoBa. — 2-¢ u3f., ucmp. — CaHkT-

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

6.3 IlepeyeHb 3JIeKTPOHHBIX 00pa30BaTe/IbHBIX PeCypcoB

Ne
n/
n

DJIEKTPOHHBIH 00pa30BaTeJILHBIIH
pecypc

HJoctyn B JOP (ceTh UHTEpHET, JIOKATBbHAA CETh,
aBTOPH30BaHHBII/CBOOOAHBIN 10CTYN

[ukn BugeosIeKImi 110 QU3KKe

1 | ®usndeckas kapTUHA MUPA https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | Ilpumenenne  mepBoro  Hadana | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOJMHAMMKH K U30IPOLIECCAM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PaguoaktuBHOCTE. Momenu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | Noctmwxkenus Poccum B mokopenun | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KocMoca kosmosa
5 | OcHOBHBIE dopmyisr | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
U METOJIMUECKHUE PEKOMEH TAIIUH metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
II0 PEICHMIO  3ajad  Ha ocHoBpI | termodinamiki
TEPMOJAMHAMUKHI
6 | Ctpoenune atoMHOTO siipa. Saepusie | https://videouroki.net/blog/stroenie-atomnogo-yadra-
CUJIBL yadernye—sily.html
7 | CkopocTh npsiMosinHeHOM | https://videouroki.net/blog/skorost-pri-pryamolineynom-

pu
PAaBHOYCKOPEHHOM JIBU’KCHMHU TeJIa

ravnouskorennom-dvizhenii-tela
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8 | dusuueckue BenuuuHbl. M3mepenue | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
(pusnyecknx BelIUuMH. TOYHOCTH fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy

U IIOTPEIHOCTh U3MEPEHUN

9 | CBoOoaubIE U BeIHYXJIeHHBIC | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
Kose6anus kolebaniya

10 | KuHerrKa ¥ TMHAMUKA MaTepHaTbHON http://botaniks.ru/videourokfizikal.
TOYKH

11 | OcHOBHOE YpaBHEHHE muHavuky | http://botaniks.ru/videourokfizikal
BpAIATEILHOTO JIBIDKEHHS

12 | T'mjapocTaTrKa | a9poCcTaTvka http://botaniks.ru/videourokfizikal?7

13 | CretmanibHast Teopust oTHocuTenbHOCTH | http://botaniks.ru/videourokfizikal4

14 | Mimmysbe 1 9Heprusi B penstuBUcTekoi | http://botaniks.ru/videourokfizikal6
MEXaHHKE

6.4 CoBpemenHble npodeccuoOHANTbHBIE 0a3bl JAHHBIX, HHPOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
U JINLEH3HOHHOE NIPOrpaMMHoe o0ecrieueHune

CoBpeMeHHbIEe TPO(ecCHOHANTbHBbIE 0a3bI JaHHBIX

https://rosstat.gov.ru/— ®enepanpHas cayx0a TOCyTapCTBEHHOW CTATHCTUKH.

https://cyberleninka.ru/— Hay4Has 3JieKTpOHHas OMOIMOTEKa OTKpHITOro gocrymna (Open Access).

http://link.springer.com/~ mONHOTeKCTOBass KoJuleKmus (0a3a JaHHBIX) DOJEKTPOHHBIX  KHUT
u3naTenbcTBa Springer Nature.

http://fcior.edu.ru/— ®enepanbHblii HeHTp HHOOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do—  MexnmynapogHas  WHQOpPMAIOHHAs ~ CHCTEMa  IIO
CEIIbCKOXO3HCTBEHHBIM HayKaM M TEXHOJIOTHSM.

http://window.edu.ru/— Hudopmanmonnas cuctema «EquHOE OKHO AocTyma K 0Opa3oBaTelbHBIM
pecypcam»

NnpopmanuoHHbIe CIPABOYHbIE CUCTEMBI

1.MudopmanmonHo-cripaBounas cucrema «['apant». — URL: https://www.garant.ru/

2.MndpopmanmonHo-cripaBounas cuctema «Koncynprant Ilnroc». — URL: http://www.consultant.ru/

JIuleH3n0HHOE MPOrpaMMHOe o0ecrevyeHue

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

OpenOffice, Jltonuke (OecruiaTHOE MPOrpaMMHOE 00ECIICUEHUE ITUPOKOTO KJlacca),

CUCTeMa JUCTaHIMOHHOTO 00y4enus Moodle (www.edu.rgazu.ru),

Be6unap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupanonuc), nporpaMMHOe obecrieueHue
3JICKTPOHHOT'O pecypca caiita, Bkimouas ObC AgriLib u Buneokanan PIA3Y (http://www.youtube.com/rgazu),

aHTHBUpYCHOE nporpaMMHoe obecrieuenne Dr. WEB Desktop Security Suite.

6.5 IlepeueHb y4eOHBIX AyIMTOPHii, 000PYT0BAHUS M TEXHHYECKUX CPEACTB 00yUeHU s

HaumeHnoBanmue
IIpennasnauenue <ODIVea Ilepeuensn
NOMeleHU S prIyea, o0opynoBaHus (B T.4. BUPTYaJIbHbIE AHAJIOTH) H
Ne nomerenus
(aynutopumn) TeXHUYECKHX CPeACTB 00y4YeHUs!
(aynuropun)
s 3ansaTuit YueOHbIi Hocka menosas, npoektop SANYOPLC-XW250, sxpan

JNIeKIHOHHOTO THra | 1a00paTOPHBIN KOPIYC | mactenHsIit pynounbii SinSCREEN
Ne 203, 205, 401,403

Junst nabopatopubix | YueOHBIN JlaGopaTopHble  YCTaHOBKH: «M3yuenne  menu
3aHATUI 11abopaToOPHbIii KOPITyC MIEPEMEHHOr0 TOKa»; «OIpeaeneHne ropu30HTaIbHON

Ne 208, Ne210 COCTARIISIOMICH
el BeKTOopa WHIYKIUH MarHWTHOTO IIOJIS

3emmy; «OmpeneneHne OTHONIICHHS TEIIOEMKOCTEH

Cp/Cv Bo3yxa MeTO. aquadaTHIeCcKOTO PaCIIuPEHUS;

14


https://rosstat.gov.ru/
https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

«/3yueHne BpamaTeabsHOrO IBIKEHHS TBEPJOTO Tea U
olpesieTieHne MOMEHTa  HHEPIUH MaxOBHUKay;
«M3yueHre CBOOOMHBIX  KOJICOAHWN  MPYKHUHHOTO
MasTHHKay; «/3MepeHne TemiiepaTypbl TEpMOMNAPOi»;
«Omnpenenenue HUHIYKTUBHOCTH KaTYIIKI,;
«Ormpeenenrie  KOHIIGHTpAlMM — caxapa MO0 YTy
BpallleHUsl TUIOCKOCTU Tossipu3aiumy; «OmnpeaeneHue
OCBEILIEHHOCTH IMOBEPXHOCTH C MOMOIIBIO CEJIEHOBOTO
(dhotoanmemenTa»; «I'pagyupoBka MOHOXpoOMaTropa U
ompeJieeHue IIMH BOJH CIEKTpa razay

M 3ansaTui

YueOHsIit
nabopaToOpHBIN KOPITYC

I[OCKa MEJI0Bas1, ICPCOHAIBHBIC KOMITbIOTCPhL

IPYyNIIOBBIX
KOHCYIbTALHMIA, Ne 201, 203, 205, 217,
MIPOMEKYTOUYHON 401, 403
aTTecTaluu
Hns Yy4eOHslit IIepconanbHble KOMIBIOTEPHI
CaMOCTOATENbHOM | 17a00PaTOPHBIiT KOpITyC
paBOTHI Ne 217,412, 508
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DEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXX/JIEHUE BBICIIET'O OBPA3SOBAHMA
MUHUCTEPCTBA CEJIbCKOI'O XO3541MCTBA POCCUMCKOU OEJJEPALITNN

«POCCHMICKMM TOCYJAPCTBEHHBIN YHUBEPCUTET HAPOJJHOI'O XO3SMCTBA
WMEHHU B.1A. BEPHAJICKOI'O»

(YuuBepcurter BepHaackoro)

DoH/1 OLIEHOYHBIX CPEACTB JIfl NPOBeAeHHs TEKYIEro KOHTPOJISI M IPOMeKYTOYHOI
aTrecTaluu 00y4alomuXxcs Mo JMCUUIINHe

du3zuka

Hanpasnenune noarorosku 35.03.05 CagoBoactso

Hanpaenennocts  (mpodwuiib)  mporpamMmmbl  JIeKOpaTHBHOE — CaJ0OBOJICTBO
naHamadTHBIA TU3aiH

Ksanudukanus bakanasp

dopma o0ydeHHUS 0YHO-3a09HAs, 3a0UHas

banammxa 2024
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1.0nucanue nmokasarejeii u KPUTEPUECB ONCHUBAHUA IJIAHUPYEMBIX pE3yJbTaTOB oﬁyqe}mﬂ 1o y'{eﬁnoifl AUCIHHUIIJINHE

Komnerenuus HanmenoBanme
YpoBeHb 0CBOEHHS Ilnanupyemsble pe3yJbTaThl 00yUeHHs OIIEHOYHOT0
cpeacTBa
OIIK-1. Crocoben 3HaeT: OCHOBHBIE 3aKOHBI MareMmaTuyeckux, | Otder mo i1ab. pabore
peuars TUIIOBBIE €CTECTBEHHOHAYYHBIX u | CobecenoBanue
3a/1a4u olmenpogeccuoHaIbHBIX JMCIMILIMH, | LecT
npoQecCuoHaNEHOM HEOOXOAUMBIX IS PEIIEHHS Konrposnbas pabora
NEeATEeTbHOCTH Ha TUIMOBBIX 3aJad B oOjacTu B 00JacTu Pedepar
OCHOBE 3HAHUU arpOHOMUU
OCHOBHBIX  3aKOHOB I . Ymeer: MPUMEHSATH 3HAHUSI OCHOBHBIX 3aKOHOB
MaTEeMaTHYeCKUX U (yuonngggggf:;bﬂo) MaTEeMaTHYECKHUX M €CTECTBEHHBIX
€CTECTBCHHBIX HAyK C HayK JJIs PEIICHHs] CTaHJAPTHBIX 33134 B
MIPUMEHEHHEM o0JacTu arpOHOMUHU.
MH(POPMAIIMOHHO- Buaneer: UH(POPMALMOHHO-
KOMMYHHKAITMOHHBIX KOMMYHHUKAIIUOHHBIMH ~ TEXHOJIOTUSIMH B
TEXHOJIOTHH. pelIeHnn
TUTIOBBIX 3alad B o0jacTh B 00IacTH
arpOHOMUH.
3Haer TBEpO: OCHOBHBIE 3akoHbI | OTuer no nab. pabore
MaTeMaTH4eCKHX, ecTeCTBeHHOHaydHbIx u | CobecenoBanue
obmienpodeccuoHaIbHBIX JUCLMILIHH, | 16CT
HEOOXOIUMBIX /IS PELICHHS Konrponbas pabora
TUTIOBBIX 3a7ady B obOmactu B obnactu Pedepar
arpOHOMUH.
Ymeer  yBepeHHO:  TNPUMEHSATh  3HAHUS
IIpoaBuHyTHII OCHOBHBIX 3aKOHOB MaTeMaTHUYEeCKUX U
(xopoo) €CTECTBEHHBIX

HayK g PCIOCHHA CTaHAAPTHBIX 3ajJa4d B
obiactu arpOHOMMHHU.

Baaneer YBEPEeHHO: WH(OPMAITMOHHO-
KOMMYHHUKAITMOHHBIMH ~ TEXHOJIOTHUSMU B
pelIeHun
THIOBBIX 3aJad B oOsacTH B 001acTH
arpOHOMUH.
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Hmeer cpopMupoBaBiieecsi CUCTEMATHYECKUE
3HAHMA: OCHOBHEIEC 3aKOHBLI MAaT€MAaTHYECKUX,
€CTECTBEHHOHAYYHBIX 51
obmenpodecCuoOHATbHBIX JMCLUTIINH,
HEOOXOTUMBIX /ISl PEIICHUS

TUTMOBBIX 3aJad B oOjacTé B  00JacTH

arpOHOMUM.

HNmeer chopmMupoBaBiieecss cCHCTEMATHYECKOE
Bricokuii yMeHHe: IPUMEHATH 3HaHUI  OCHOBHBIX
(oT1m4HO) 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX

HayK IJid PpCUICHUA CTaHAAPTHBIX 3alad B
obnactu arpOHOMUMU.

IMokaszan chopmupoBaBieecs
cHCcTeMaTH4YecKoe BJIaJileHMe:
HH(POPMaITMOHHO- KOMMYHUKAIlMOHHBIMU
TEXHOJIOTUSIMU B PELLIEHUU

TUTIOBBIX 3aJad B oOjacté B  00JacTH
arpOHOMHM.

Oruer 1o 1ab. pabdote
CobecenoBanne

Tect

Konrtponbhas pabora
Pedepar

2. Onucanme mMKaJ OICHUBAHUA

2.1. llIkaJyia oueHUBAHUS HA JTAIeE TEKYero KOHTPOJIst

®opMa TeKyIIero
KOHTPOJIA

OTtcyTcTBUE YCBOEHUS
*
(HMXe MOpPOroBOro)

[Toporossiii
(YZIOBIETBOPUTENHHO)

[TponBuHYTHIH (XOpOILIO)

Boicokuit (oTIM4HO)

Otyer mo mab. pabote

HE BBIINIOJITHCHA HUJIN BCC
3alaHuA pCIICHBL
HCIIPaBHUJIBHO

Lens 1 3agaum nabopaTopHOi
PabOTHI JOCTHIHYTHI YaCTUYHO.

Llens v 3371241 BBITIOJTHEHUST
nabopaTopHOii PaboTHI
JOCTUTHYTHI.

Ilens BeIMOTHEHUS
JIOCTUTHYTA, 331a4X PEILICHBI.

Brimonnenue TectoB (He
MeHee 15 BommpocoB Ha
BapHaHT)

Menee 51%

51-79%

80-90%

91% u Ooitee

CobecenoBanue

HC BBIIIOJIHCHA

LICJ'IB 1 3aa49u BOIIpoCa JOCTUTHYThBI
YaCTUYHO.

L[CJ'IB 1 3a1a4¥ BBIIIOJITHCHUA
BOIIPpOCa JOCTUTHYTHI.

Lens HamucaHus OTBETA HA
BOIIPOC JOCTUTHYTA, 3a1a41
pELIEHBL.

BrinosiHeHre KOHTPOJIBHOU
paboThI

HC BBIIIOJIHCHA UJIH BCC
3aaHnsd PCIICHBI
HCIIPaBUJIbLHO

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

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

BCC 3aJIaHUS PEIICHEBI 0€3
OIMO0K
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Pedepar

HC BBIIIOJIHCHA

Lens u 3agaun peepara
JOCTUTHYTHI YaCTUYHO.

AKTyanpHOCTH TeMBI pedepaTa
ompeeneHa HeyoenuTensHo. B
pedepare BBISIBICHBI 3HAUUTEILHBIE

OTKJIOHEHHSI OT TpeOOBaHMI
METOJIUYCCKHUX YKa3aHHU.

Lens 1 32724 BBITOJIHEHHS
pedepara TOCTUTHYTHI.
AKTYyanbHOCTH TEMBI
pedepara HoATBEpKACHA.
Pedepar BeImoHeH ¢
HE3HAYUTETHHBIMH
OTKJIOHEHUSIMU OT
TpeOOBaHUI METOANYECKUX

YKa3aHuM.

Lenp Hanucanus pedepara
JIOCTUTHYTA, 3371a4 PEIICHEI.
AKTYaJIbHOCTb TEMBI
UCCIIEIOBAHUS KOPPEKTHO U
moTHO ob6ocHOBaHa. Pedepar
BBIMOJIHEH COTJIACHO
TpeOOBaHUSM.

2.2 llikasna onleHMBAHUSA HA ITalle MPOMEKYTOYHON aTTeCTAIMM (324eT M IK3aMeH)

®opma
IIPOMEKYTOUHOU
aTTecTaluu

OTCyTCTBUE YCBOCHHUS
(HPDKE TIOPOTOBOTO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHYTHIH (XOPOIIIO)

Bricokwii (0TIIHYIHO)

BrimojineHre UTOrOBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u 6oitee
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3. TunoBbie KOHTPOJIbHBbIE 32J]aHUSI UJIM HHbIE MATEePUAJIbl, HEOOX0AMMbIe [IJIsl OLIEHKH 3HAHM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3yIIHNX 3TaNbl (HOPMHUPOBAHUSA
KOMIIeTEeHIIMI B Ipoiecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

®OH/I OHEHOYHbIX CPEACTB UIAA TEKYIIEI'O KOHTPOJIA

KOMILJIEKT 3AJTAHUM JJ1SI KOHTPOJIbHOM PABOTHI no aucuuninne

CTyfeHTy mpeiararoTcsi BapHaHThl KOHTPOJBHBIX pPa0OT, BKIIOYAIONINE NIECTh 3aJaHUM.
Homep BapmanTta KOHTpOJBHONM pabOThl ompenensercs MpernojaBaTesieM. TemaThka KOHTPOJbHBIX
paboT chopmMupoBaHa MO MPHUHIIMITY COUYETAHHS Pa3/IeNOB JUCIUIUIMHBL HamucaHuio KOHTPOJBHOM
paboThl JOJKHO MPENLIeCTBOBATh M3Y4YCHHE JICKIIMOHHOTO MaTepHalia, BBIMOJIHEHHE JabopaTopHOI
paboThI U B TIPOIECCE CAMOCTOSITENILHOM paOoThI. J{Jisl yCIEIIHOTO BHIMOTHEHMSI KOHTPOJIBHON paboThI
HE0OXOIUMO O3HAKOMUTBLCS C JIUTEPATYpOH, CIUCOK KOTOPOW JaH B paszzaene 6 pabodeil mporpammbl
«IIepeyeHb OCHOBHOW M JOMOJHUTEIBHOM JINTEPATYPBI».

BAPUAHT

3agaua 1.Teno OpomieHO MO YTIOM K TOPU30HTY TaK, YTO €r0 PAIIYC BEKTOP U3MEHSETCS M0 3aKOHY:
7 =3t +(3t—2t")j . OnpenennTh JATBHOCTD MOJETA TENA.

3apaua 2. I'a3 B 3akpbeiToM cocyne Harpenu oT t1 = 10 °C no t2 = 50 °C. Bo ckoabK0 pa3 BO3pocio
IaBieHueE rasa?

3agaua 3. Onpenenuth eMkocTh C KOHJEHCATOPA, COCTOSIIETo U3 IBYX IapukoB quamerpom d = 0,01
M, IICHTPBI KOTOPBIX HAXOASTCS B BO3yXxe Ha pacctossauu | = 0,20 M qpyT OT Ipyra, MPUHSB, Y4TO
3aps/ibl Ha UX MOBEPXHOCTAX PACIPEACICHbI PABHOMEPHO.

3anaua 4. J[Ba JUIMHHBIX MPSMBIX MAPAJUICTBHBIX MPOBOAHUKA C OJJUHAKOBO HAINPaBIIEHHBIMU TOKaMU /| =
2 Aubh =4 A pacnonoxensl Ha pacctosHud d = 10 cmapyr ot apyra. Onpenenutb MarHUTHYIO
WHAYKIUIO B B TOUKE, JIeXKalIEH B CEpEIMHE OTPE3Ka MPSAMOM, COSAUHSIONIETO MPOBOIHUKH.

3agaua 5. Ha mudpakuvonHyro pemierky, coaepkamryro N= 250 mTpUXOB HA MWIUIMMETP, MaaaeT
HOpPMaJIbHO O€lnblii CBET, a 3aTeM MpoelupyeTcs MOMEIIEHHOM BOJIM3M PEleTKH JIMH30M Ha SKpaH.

PaccrosiHue ot nuH3bI 10 3kpaHa L= 1,2 m.I'panunel BUIuMoro crekrpa: /ikp = 0,780 MKkM u ﬂ’(b:

0,400 mxM. OnpenenuTh MUPUHY CHEKTpa MEPBOro MOpsiiKa Ha SIKpaHe.
3agaya 6. CKoJIBKO 3HEPrHuM OCBOOOIUTCS MPU COEJUHEHHWU OJHOTO MPOTOHA M ABYX HEMTPOHOB B
aTOMHOE J1pO0?

TEMBI PE®EPATOB
. ApTepHaTUBHAs YHEPIrEeTHKA.
. AtomHast pusuka. M3zotonsl. [Ipumenenne painoakTUBHBIX U30TOIOB.
. beCKOHTaKTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPHI.
. Bennuaiimme oTkpbeITUs QU3HKY.
. DIeKTpUYecKre pas3psibl Ha CITyKOe YeloBeKa.
. l'onorpadust u ee npumeHeHue.
. becripoBoiHas nepenaya 3JeKTpUIECTBA
. Hudpakmus B HAIICH )XKU3HU.
. Kunkue kpucramisl.
10. 3nauenne oTkpeiTHii ['anues.
11. Mcnionb3oBaHMe 37EKTPOIHEPT UM B TPAHCIIOPTE.
12. Knaccuduxaius u xapakTepUCTHKHU dJIEMEHTAPHBIX YaCTHULL.
13. BO3MOXHOCTH COBPEMEHHBIX J1a3€POB.
14. Jleonapao na Bunun — y4eHsli 1 ©300peTaTelib.
15. MukpoBosiHOBoe n3iyuenue. [lonb3a u Bpen.
16. Huxona Tecna: xu3Hb 1 HEOObIYaHbIE OTKPBITHUSL.
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17. Hunse bop — oauH U3 co3nareneil COBpeMEHHOM (PU3UKH.
18. OnTuyeckue SABJICHUS B IPUPOJE.

19. OTKpBITHE U TPUMEHEHUE BHICOKOTEMIIEPATYPHOM CBEPXITPOBOJUMOCTH.
20. IlepeMeHHBII NEKTPUYECKUIN TOK U €r0 IPUMEHEHUE.

21. IonynpoBOJHUKOBBIE JATYMKH TEMIIEPATYPHI.

22. IlpuMeHeHue )KUIKUX KPUCTAIOB B IIPOMBILUIEHHOCTH.
23. IIpe3oanekrpuueckuii 3P PeKT ero mpuMeHeHHE.

24. CeHCOpHBIE KpaHbl U (PU3UUECKUE TTPOLIECCHI

25. CoBpeMeHHas CITyTHHUKOBAs CBSI3b.

26. CoBpemeHHas (pu3nueckasi KapTHHA MUPA.

27. CoBpeMEHHBIE CPE/ICTBA CBS3H.

28. ®OTO3EMEHTHI.

®OH/]I OIEHOYHBIX CPEJICTB JJIS1 IPOMEXYTOUYHOM ATTECTAIIUU

KOMILJIEKT TECTOB ni1st npoMeskyTOYHOM aTTecTaluy (3K3aMeH)
10 JMCIHUIIHHE
IIpuMepHBbIe 3aJaHUSA UTOTOBOIO TECTa

1. Kakas u3 popmyit onpeensier MTHOBEHHYIO CKOPOCTh?

Ar . .. Ar dr . S ds

A. <U> = At ; B.v = lim A = pn ; Bov= ?; I'. v= & ; Jd. Cpenun npeasiokeHHBIX BAPUAHTOB HET BEPHOTO.
At—0 At

2. BBICTPOTY U3MEHEHHS CKOPOCTH TI0 HAMPABICHUIO XapaKTEePU3YeT:
A. TaHreHuuaneHoe yckopeHnue; b. HopmanbHOe yckopenue; B. monHoe yckopenue; I'. nepememienue tena; .
Cpeau NMpeAIOKCHHBIX BApUAHTOB HET BEPHOI'O.

3. Jluck BpamiaeTcs BOKPYT CBOEH OCH. 3aBHCHMOCTB yIJa IIOBOPOTa AMCKa OT BpeMeHu: ¢(t) = 3t + 5t°.
YIJ0Basi CKOPOCTh JMCKA Yepe3 3¢ OT MOMEHTA Havama JBHKEHUS PaBHA!
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; [. cpelin peJI0OKEHHBIX BAPHAHTOB HET BEPHOTO.

4. Kakas u3 UpeiIoKeHHBIX (OPMYJT COOTBETCTBYET Ooisiee oOmiel (OpMyIHPOBKE BTOPOTO 3aKOHA

Herorona?

= 2
A.F=uN;Bb. F= Ccll—p ;B.F = m ; I.F =ma ; JI. Cpeau npeuioKeHHBIX BAPHAHTOB HET BEPHOTO.
t r

5. TIpoBeaute cOOTBETCTBHUS B (hOPMYIax CBSI3H MEXK/Y BEIMIMHAMH, OMUCHIBAIOIINMH MOCTYIATEILHOE U
BpalaTebHOE ABIKCHHE 110 OKPYKHOCTH paaunyca R:

A.AS1.oR
B.a,2.¢R
B.a,3.ApR
lr.a4.0’R

qos.RVe +w'

6. VHepumoHHBIC CBOMCTBA TEIN B OCTYMATEILbHOM BIKCHHH XapaKTepU3yeT
A. Bec; B. cuna tpenus; B. macca; I'. MomenT unepuny; . UMITyJIbC.

7. K auccunaTUBHBIM CHIIaM OTHOCSITCS:
A. cuna tspkectH; b. cuma tpenus; B. cuna ynpyroctw; I'. ciiia BCeMHUpPHOTO TATOTEHHS,

ﬂ. CuJia COIIPOTUBJICHUS BO34yXa.

8. Kunernueckas sHeprus onpeaensercs mo Gopmyie:
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2 2
A'E:kXT;B.Ezmgh;B.Est;r. E=—2

s . E=Nt.

9. MOMEHT HHEPIIUM MAaTEPHAIBLHOM TOYKH OIIPEAETIETCS 110 (POPMYJIE:
2
M ml
Al=nr2: B.I:IC+md2; B.I=—. ri="-
e

.. m T
10. MatepuanbHast TOUKa KOJIE€OIETCS COrNIaCHO ypaBHEHHIO X = S5 sin( o +—)cm.

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

11. MakcuManbHOE CMEIIEHHE TOYKH OT MOJIOKEHUS PABHOBECHS B KOJIEOATEIBHOM MPOIIECCE — ATO ...
A. avmmutyna;  b.wacrora; B. mepumon; I. dasa.

12. Tepmoe Teno, coBepluaroliee MO ACHCTBHEM CHIIBI TSDKECTH KOJICOAHHS BOKPYT HEMOABHKHOM
TOPU30HTAIBHON OCH, MPOXOJAIIEH Yepe3 TOUKY, HE COBIAJAIONIYIO C IEHTPOM MaccC Tela — 3TO0. ..
A. MaTeMaTHuecKuii MasSTHUK; b. pusndeckuii masTHUK; B. Ipy>KUHHBIH MasTHUK;
I'. konebarenbHbIH KOHTYP.

13. T'apmonunueckoe kosebaHue 3amaHo ypaBHeHueM X = Asin( @+ o). Kakas dopmyna omnpegenser
KHHETHYECKYIO YHEPTHIO 33IaHHOTO KoJjeOaHus £ =...?

2,2 2 2
: mo~ A4 mao“ A
A. (ma)zzél2 smz(a)t+a))/2;B. 5 ; B. Cosz(a)t+a); I'. Acos(wt + )
14. PeanbHblif a3 MOKHO CUMTATh HICATBHBIM IIPH. ..
A. Hu3KOoM naBieHnn; b. Beicokoii Temmepartype; B. manom oobweme; I'. Gombiol MONEKYISIpHOM Macce;

JI. HU3KOM BIAKHOCTH.

15. B cootBeTcTBHH ¢ ocHOBHBIM ypaBHeHneM MKT npoussenenue nasnenus (p) u oobema (V) paBHo:

A. 3/2 kT; B.%(EK YN ; B.kT/Na; I'.RT/M, J.VRT.
16. YcranoBuTe COOTBETCTBHE:
Buo eazoeoeo npoyecca: Ycnosue npomexanus npoyecca (011 0anHOU MACCol 2a3a):
1) wu3oTepmuuecKkuil mporecc A.p=const
2) W30XOPHUYECKHUH Mpolecc B.0=0
3) wu300apuvecKHii PoIeCce B.V=const
4) anuabaTHBIN TIpoIECC I'.T=const

17. Cuna BHyTpeHHEro TpeHHs MEXIy ciosMu xuiakoctd F=2 H. Ilpu yBenuueHun B 2 pasa rpaaueHTa
CKOPOCTH M YMEHBIIICHNH B 2 pa3a IJIOUIaIX CJIOEB CHUjla BHYTPEHHETO TPEHHS CTaHET PaBHOM:
A. 1H; b. 2 H; B. 4H; I'. 8H.

18. Bennumna, KOJIMYECTBEHHO XapaKTepH3yHOmas CIIOCOOHOCTh HAdJIEKTPU30BAHHBIX TEJI OKa3bIBaTh
SJIEKTPUUECKOE BO3JIEUCTBUE HaA JpPyrue Tejda M [OJIBEPrarbCsi CaMHUM 3TOMY BO3JIEUCTBHIO,

Ha3bIBACTCH. . .
19. Tonb3ysich  TPUHIMIIOM ~ CYNEPIO3UIAN  TIOJICH, Al
OIIpE/ICIIUTE HAINpaBJICHHE BEKTOpAa HAINPSHKCHHOCTH @ @
pesynpTHpytomero nons B Touke C, ecim mone
CO3/IaHO PaBHBIMH 110 MOJIYJTIO 3apsiIaMHu. d
4 - ¢ > )
A.2. B.4. B.1. T.3. .5
20. HampspKeHHOCTh  yepe3 IMOTEHIMad MOXET OBITh V3

BbIpa)kK€Ha CJIeAyIoIMUM oOpasom: E =
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A. qo(@, —9,); B.(¢p, —@,); B.gg,; I.(-grade); A. Cpenu npeasioxKeHHbIX BAPHAHTOB HET BEPHOTO.

21. Ins onpeneneHus HaPsHKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIsl PABHOMEPHO 3apsDKEHHON OSCKOHEIHOM

IUTOCKOCTH B BAKYyM€ HCIIOIb3YEeTCs Cleayromas hopmya:
1 1 1
A-E=cl¢y; B.E=—-L B.E= 4 yrg=—t nE=2.
dre, r dme, R® 2, ¥ 2¢&,

22. DIeKTPUIECKUM TOKOM Ha3bIBACTCH. . .
A. XaoTWYHOE MABWKEHHWE dYacTuil; b. HampaBIeHHOE ABIKEHHE MOJCKYT; B. yHmopsiioueHHOE IBHKEHHE
3apsDKEHHBIX YACTHI, T) JIE000E MPOU3BOIBHOE IBIKCHHE JIICKTPOHOB; ) CPEIH MPEIOKCHHBIX BapHAHTOB

OTBETOB HET BEPHOTIO.

23. Pabora ToKa ompenensercs kak dA = ...

A.Udq; B.IUR;B. Bdt ; T.°R; JI. cpenu TIpeiiosKeHHBIX BAPHAHTOB OTBETOB HET BEPHOTO.

24.
Sanmmute 1 mpaBuino Kupxroda nns y3na A u 2 npaswino juis koaTypa ABC/I.

| Er
Lo |
A B
A
Y1, R,
-

25. Tpu ONMHAKOBBIX CONPOTHBICHUS COCIMHEHBI ABYMs crocobamu. OmpenesnTh, B KaKOM Cilydae

COITPOTHUBJICHHUEC LCIIN oomnsre. Ha ckonpko?
—
/.L" ‘Pﬂ 7 I:l Val
— T+
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