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1 [lnannpyemMble pe3yabTaThl 00y4eHHs M0 JUCHHUIJINHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B
OIIOII BO vHaAMKATOPAMHU JOCTUKEHHUSI KOMITeTeHIM A

1.1 llepeyenb KOMNeTeHIHI, POPMHUPYEMBIX Y4eOHOM TUCHUIITIHNHOM

NHauKaTopsbl JOCTHKEHUST KOMIIETeHIM i | Ilnannpyemble pe3yJbTaThl 00yUeHHS
Oo6menpodgeccuoHaIbHAST KOMIIETEHITUSI

OIIK-3. Cnocoben npuMeHATh | 3HaTh (3): QyHIaMEHTAIbHBIC 3aKOHBI (DU3UKH,
COOTBETCTBYIOITUN ¢usuko- | B T.4. (U3WYECKHE OCHOBBI  MEXaHHKH;
MaTeMaTUYeCKHil  ammapar,  METOJbl | MOJICKYJSIpHYIO (U3UKY U  TEPMOJUHAMHUKY,
aHajiMn3a u MOJICJIUPOBAHUS, | SJIEKTPUUYECTBO U MArHETU3M, ONTHKY, aTOMHYIO
TEOPETHYECKOTO M JKCIIEPUMEHTAIBHOTO | U SICPHYIO  (U3HKY; TEOPHIO M  METOJbI
HCCIe0BaHUS npu PELICHUH | HKCIIEPUMEHTAIbHBIX UCCIICOBAaHUM.
poeCCUOHAIBHBIX 3a]1a4. VYmerp (Y): ucnosib3oBaTh (HU3NIECKHUE 3aKOHBI

Ui pemieHus 3agad B NpogeCCHOHAIBHON
NesITeIbHOCTH; MPOBOJUTH SKCIIEPUMEHTAIbHBIC

MCCIIEI0BAHMISL.
Baagers (B): MeronamMu pelieHHs MH)XEHEPHBIX
3ajad; METOAAMHU 00paboTKu

OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ.

2. Ilesin ¥ 3a1a4M OCBOCHUS YU4eOHOM TMCHMILIMHBI, MECTO IUCHUILIMHBI B CTPYKTYpe
OI1011
Huctunnuna ®dusnka oTHocUTCS K o60s3aTenbHOil yactu bB1.0.16 ocHOBHO# mnpodeccuoHanbHOM
00pa30BaTeNbHON TPOrpaMMBbl  BBICHIETO 00pa3oBaHUS IMOHANPABICHUIO MOATOTOBKH 35.03.06
ArpouHxeHepus

eabr0 TUCHUITNHBIIBISICTCS:
03HAKOMJICHHE C OCHOBHBIM HauOoyiee OOMUMH (U3NYCCKUMH SIBJICHHUSAMH W 3aKOHAMH W UX
TEOPETUYECKUM OOOCHOBAaHHMEM, IOJYYCHHE HABBIKOB MPUMCHEHUS TMOJNyYCHHBIX 3HAHUH K PEIICHHIO
NPaKTUYECKUX 337124, yMEHHI UCIIOJIb30BaTh 3TH 3HAHUS B PO(ECCHOHATBHON eSITEIBbHOCTH ¥ (HOPMHUPOBAHUE
HEOOXOMMBIX KOMIICTCHIIUH, a Takke co3aaHus (yHIaMEHTAJIbHOW 0a3bl JUIsl YCIENIHOTO OCBOCHMS psijia
JUCIUILINH MPUKJIaTHOTO XapaKTepa.
J171s1 BBIpaOOTKH y COBPEMEHHBIX CIEI[HAIMCTOB C BBICIITUM 00pa30BaHHEM HEOOXOIUMBIX
METOJIOB (PU3UYECKOTO UCCIIEIOBAHUSI HEOOXOAUMO peuleHue Ciedyioumux 3a0au.
- M3yYeHHE OCHOBHBIX COBPEMEHHBIX (PU3UUCCKUX MPEICTABICHUN YEIOBEKa 00 OKPYKAKOIIEM MUPE;
- oBnagcHue (QyHIAMEHTAIbHBIMA (DU3MUYCCKUMHU TOHATHSAMH, TEOPUSMH M 3aKOHAMU, a TaKKe
MeTOoJIaMHU (PU3UUIESCKOTr0 UCCIICIOBaHUS;
- YCBOGHHE METOJOB W MPHEMOB pCIICHUS 3aau M3 PA3IUUYHBIX oOyacTe (Qu3uku U Oymyuei
CIIELIMAIBHOCTH.

3. O0beM y4yeOHOM AMCHUIUIMHBI B 324YETHBIX €AMHUIAX C YKa3aHMEM KOJMYeCTBA
aKaJeMHM4YeCKHX 4aCOB, BbIICJICHHBIX HA KOHTAKTHYI0O padoTy 00y4aromuxcs ¢ mpenojaBaresieM
(mo BUAaM y4eOHBIX 3aHATHI, TEKYIIUH M MPOMEKYTOYHBIN KOHTPOJIb N0 AMCUHUILIMHE) U HA
CaMOCTOSITEJILHYIO padoTy 00y4aromuxcst

Ounas ¢popma oOyueHHs

Buy yue6HO# paboThl 3 cemecTp
OOm1ast TpyA0€MKOCTh AMCIHILIHHBI, 3a4€THBIX SAMHUIL 6
4yacoB 216
AyautopHasi (KOHTaKTHasi) paboTa, 4acoB 64,3
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B T.4. 3aHSTHUS JIEKIIMOHHOTO THUIIA 32
3aHSATHS CEMUHAPCKOro TUIA 32
[TpomexyTouHas aTTecTamus 0,3
CamocTtosiTeibHast padoTa 00y4aoMXCcsi, YaCoB 142,7
B T.4. KypcoBas paboTta -
KonTpoas (camocTosiTe/IbHASI/ KOHTAKTHAS) 9
By mpoMexxyTO4HOM aTTecTanum IK3aMeH

4. Coneprxkanue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jiejiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
4.1 llepeuens pazoenos oucyuniunsl ¢ yKazanuem mpyooemKocmu ayoumopHoi (KOoHmaKkmmoii) u
camocmoamenvHoi padomaul, 6U006 KOHMPOJIell U nepe’Hs KOMnemeHyuil

Ounas opma oOydeHHst

Tpyn0eMKOCTb, 4aCOB Kon
B TOM YHCIIE HammenoBanne  |KOMIIETEH
HaunmMenoBaHue pa3zienoB u Tem ayJMTOPHOM OLIEHOYHOTO IUH
BCETO .\ |camocTosTen
(KOHTaKTHOM ) N cpeacTBa
BHOH paboTHI
paboTHI
Paznen 1. Mexanuka. Kosieoanus n 36 16 20 Oruer o OIIK-3
BOJIHBI nabopatopHoit paboTe,
1.1. KuHemaTuKa U TMHAMHUKA 10 6 4 C°6eceﬂ°BaHHe’6
1.2. Dneprus. Pa6ora 6 2 4 fgjfpom’m paboTd,
1.3. PensiTuBUCTCKAsE MEXaHHKa 6 2 4
1.4.31eMeHThI MEXaHUKH CILIOIIHBIX 6 2 4
cpen
1.5. 'apmoHnYeckue KoiaeOaHus 1 8 4 4
BOJIHBI
Paznen 2. Moaexyasipuas pu3uka u 36 8 28 OTYeT 110 OIIK-3
TepMOAMHAMHUKA nabopatopHoit padore,
2.1. OCHOBBI MOJIEKYJISIPHO- 16 4 12 cobece10BaHue,
KHMHETHYECKOU TEOPHH KOHTpOJIbHas padoTa,
2.2. TepmoarHaMKKa 20 4 16 Teet
Paznen 3. DinekTpHyecTBO 36 10 26 Otder no OIIK-3
3.1. DnekTpocTaTtuka 14 4 10 nmaboparopHoii padote,
3.2. TIOCTOSIHHBII 3JIEKTPUYECKHI TOK cobecenioBarue,
22 6 16 KOHTPOJIbHAS paboTa,
TECT
Pasgen 4. Maraeruzm 36 12 24 Otuer no OIIK-3
4.1. DJIEeKTPOMATHETU3M 18 6 12 nmabopaTopHoii padore,
4.2. DNeKTpPOMATHUTHAS MHIYKLUS 1 cobeceoBanze,
o 18 12 KOHTpOJbHAs paboTa,
NepEeMEHHBIN TOK
TECT
Paszgen 5. OnTuka. KBantoBas Otuer o OIIK-2
36 10 26 .
¢usnka nabopatopHoit padore,
5.1. BosiHOBast ONTHKA 18 4 14 C°6eceH°BaH”e’6
5.2. KBanrtoBas ¢usnka 18 6 12 fg:TTp O/IbHas pabota,
P 6. D a aToMa, a [1K-3
azgen HU3HKA aTOMAa, AaTOMHOT0 26.7 8 187 O
SIAPA ¥ 3JIeMEHTAPHBIX YACTHI Oryer 1o
6.1. Atom S 2 3 nabopaTopHOil paboTe,
6.2. DiieMeHThl (PU3UKK TBEPJOTO TEIa 7 2 5 cobecenoBaHue,
6.3.ATomMHOE s1/1pO 7 2 5 KOHTPOJIbHAsi ~ padora,
6.4. DneMeHTapHBIE YaCTHILIbI U 77 5 57 TeeT
¢du3nyeckas KapTHHA MUAPA ' ’
KonTpoan 9,3 0,3 9 DK3aMeH OIIK-3




(caMOCTOATE/IbHASI/ KOHTAKTHAS)

Hroro 3a cemecTp 216 64,3 151,7

4.2. Conep:xxaHue TUCUMILIMHBI MO pa3jieaam

Paznen 1.Mexanunka. Kojedoanusi ¥ BoJIHBI

Lenu - npuoOpeTeHne TECOPETUIESCKUX U MPAKTUICCKUX HABBIKOB (DU3MUECKOTO MCCIIEIOBaHUS,
Ha OCHOBE 3HAHUI PyHIaMEHTAIbHBIX 3aKOHOB MEXAHUKH.

3agauyu — HAYYHUTH CTYJEHTA BJIAJIETh METOAAMH PEIICHUS 33]1a4 110 JAHHOMY pa3aeny (pu3uku.

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jeJia:

1.1. KunemaTuka U JUHAMHKA.

MarepuanpHas To4ka. AOCOMIOTHO TBEpPAOE Ten0. BeKTopHBIN (KOOpIWHATHBINA) METOM
OMMUCAHUsl OTHOCUTEIILHOTO JBWKEHUS MaTepuasbHON Touku. KuHemaTuueckue ypaBHEHUS U
TpaekTopusi JBWKEHHA. CKOPOCTh M YCKOPEHHME TOUYKM KAaK IPOM3BOJHBIE pajauyca-BeKTOpa IO
BpeMeHUu. CKOpPOCTh M YCKOPEHHE NMPHU KPUBOJIMHEHHOM JABMkKEHUU. HopMmanbHOE U TaHTeHLIHAbHOE
yCKOpeHHs. [[BUKeHHE YacTULIbl IO OKPYKHOCTH. YTJIOBas CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX CBS3b
C JIMHEHHBIMH CKOpPOCTAMHM M YCKOPEHHSIMM TOYEK Bpaumjaromerocs Ttena. lloctynarenbHoe u
BpalllaTeIbHOE JABMKEHHUS aOCOIIOTHO TBEPAOTO Tena.

3aKoH MHEPIUHU U UHEPIHUATbHBIE CUCTEMbI OTCUETA. 3aKOHBI JUMHAMUKH MaT€PUATBHON TOUYKH
U CHUCTEMBbl MaTepUAbHBIX TOYeK. BHemHue W BHyTpeHHHE cuiibl. LIeHTp macc (LIeHTp UHEpPLUU)
MEXaHUYECKON CUCTEMBI U 3aKOH €ro JBKEHHUA. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTuBHAas cuia.

3aKOH BCEMUPHOTO TATOTEHMs. ['paBUTAllMOHHAs NOCTOsIHHas. ['paBUTALlMOHHOE MOJE.
Yckopenne cBoOOAHOTO maaeHus. JIBrkeHHe Ten y moBepxHocTH 3emiu. llepBas kocmuueckas
CKOpOCTb.

Cwiibl yripyroctd M TpeHus. JluHaMuKka BpamaTeabHOTO ABUKEHUS. MOMEHT CHIIBI, MOMEHT
MHEPUMU U MOMEHT HMIyJbca. MOMEHT CHJIbI OTHOCHUTEIBbHO OCH. MOMEHT uMIlylbca Tena
OTHOCUTEJIbHO OCH. YPaBHEHHE JUHAMHUKHU BPAIATEIbHOTO JBH)KEHUS TBEPAOrO TEJa OTHOCHUTEIBHO
HENmoABMXHOW ocu. KuHeTrnueckas »Heprus BpalllalOIIErocsl Teja. 3aKOH COXPAaHEHHUs MOMEHTa
HMMITYJIbCA U €T0 CBSI3b C U30TPOMHOCTHIO TPOCTPAHCTBA.

1.2.3neprus. Pabora.

3aK0oH COXpaHEHUs U MPEBPAILCHHS YDHEPTUU

DHeprus Kak yHHBepCalbHas Mepa pa3lIuyHbIX (popM ABMKEHHS W B3auMojeicTBus. Pabota
nepeMeHHoM cwibl. KuHeTnueckas SHEpryus MEXaHUYECKOW CHCTEMBI M €€ CBSI3b ¢ pa00TON BHEIIHUX U
BHYTPEHHUX CHJI, IPUIIO)KEHHBIX K CUCTEME.

[Tone xax popma mMaTepuu, OCYHICCTBIISIONIAS CHUJIOBOE B3aUMOJIEHCTBUE MEXKIY YaCTUIIAMH
BelecTBa. [loTeHManbHas SHEPrUsl MaTepUagIbHON TOUYKH BO BHEIIHEM CHJIOBOM IOJIE€ U €€ CBS3b C
CWJIOM, JeHCTByIOIIEH Ha MaTepuanbHyl0 TOuky. lloHATHe O rpagueHTe ckalgpHOW (yHKUUU
koopauHat. Ilone uenTpanbHbix cuil. lloTeHnManbHass SHEPrUsi CHUCTEMBbl. 3aKOH COXPaHEHMS
MEXaHWYeCKON 3Hepruu. Juccumamusi >HEpruu. 3aKOH COXpPAHEHUS] U TPEBPAIICHHS DHEPTUU Kak
MPOSIBJICHUE HEYHUUYTOKMMOCTH Marepuu U e€ ABWKeHusa. lIpruMeHeHMe3aKkoOHOBCOXpaHEHUs K
CTOJIKHOBEHHUIOYTIPYTUX U HEYIPYTUXTEIL.

1.3.PensiTuBUCTCKAsT MEXaHUKA.

[Tpunuun otHocutensHoctu ["anmunes. [IpeobpazoBanus [Nanmes. HenneprmanbHble cUCTEMBI
orcuéra. Cunbl uHepuuu. Cuna Kopuonmca. 3akoHbl COXpaHEHHsS B HEMHEPLHMAJIbHBIX CHUCTEMax
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTU B PENSTUBUCTCKON MexaHuke. [locTynarel criennaibHON TEOpUHU
otHocutenbHOCTH. [IpeoOpazoBanue Jlopenma. [lonsarre omnoBpeMeHHOCTH. OTHOCUTEIBHOCTD JUTHH
U MPOMEXYTKOB BpeMeHU. VHTepBal Mexay COOBITHSIMH U €r0 MHBAPHUAHTHOCTH MO OTHOIICHHUIO K
BBIOOPY MHEPIIMATBLHON CHCTEMBl OTCUETA KaK IMPOSIBJICHUE B3aWMOCBSI3M MPOCTPAHCTBA M BPEMEHH.
PenaruBucTckuii 3akOoH CJlOXeHHsI CcKopocTed. PenmaruBuctckuii umnynabc. (OCHOBHOM 3aKOH
PETATUBUCTCKON JUHAMHUKH MaTE€pPUATbHOW TOYKU. PENSITUBHCTCKOE BBIPAXKEHHE IS KMHETUYECKOM
SHepruu. B3auMocBsA3b Macchl U 3HEPrUU. DHEPrus CBA3U cUCTeMbl. COOTHOILIEHHWE MEXAY MOJHOM
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SHEpPrUe M HUMIIYJIbCOM YacTHIbl. ['paHUIbl NPUMEHUMOCTH KJIACCUYECKOM (HBIOTOHOBCKOIN)
MEXaHUKH.

1.4. DnemMeHTHI MEXaHUKH CIUIOIIHBIX CPE/I.

OOmue CcBOHCTBa >KMJIKOCTM M Ta3a. YpaBHEHHUE DPABHOBECHUS M JIBUKEHHUS HKHUJIKOCTH.
Uneanbuas xxunkocts. ['mapocraTuka HeckumaeMon sxuakocTd. CTallmoHapHOE T€UEHUE UJ1eaTbHOM
JKUJIKOCTHU. YpaBHeHUE bepHyiim.

Bszkast sxuakocts. Cuibl BHyTpeHHEro TpeHus. CTalMOHapHOE TEUYEHUE BA3KOM KHUJIKOCTH.
®opmyna Ilyazeinsa. Popmyna Crokca. ['mapogmHamMudeckass HEYCTOMYMBOCTh. [loHaTHe O
TypOyJIeHTHOCTH. J{BI)KEHHE Tell B )KUIKOCTAX U Ta3ax.

WneansHO ymipyroe Teno. Ynpyrue nedopmanuu u HanpsbkeHus. 3akoH ['yka. Ilmactudeckue
nedopmaruu. [Ipeaen npoyHOCTH.

1.5. Tapmonndeckue KoneOaHus ¥ BOJHBI.

Konebanuns. Mexannueckue konebanus. Kunemarnyeckue XapaKTEPHCTUKUA TapMOHUYECKHX
koneOanuit. JluddepeHnuanpbHoe ypaBHEHHE TapMOHUYECKHX KoJjieOaHui. [IpyXKuHHBIN, (u3ndecKuit
U MaTeMaTHYeCKUH MasTHUKH. DHEPIusi rapMOHMYECKHX KosieOanuid. CloKeHHe TapMOHUYECKHUX
KoJie0aHUN OJHOTO HANpaBlIEHUWS U OJMHAKOBOW 4acToThl. buenus. CrnoxkeHuss B3aUMHO
NepreHINKYISpHBIX KojeOanwid. JuddepeHnumanbHoe ypaBHEHHE 3aTyXaloUIMX KOJeOaHWH W ero
pemenue. {uddepennuansuoe ypaBHeHHE BEIHYKACHHBIX Kojiebanuil. [Tonstue o pezoHaHce.

Mexanusm o0pa3oBaHMsI MEXaHUYECKUX BOJH B ynpyroi cpene. IIpogonpHble 1 nonepedHbie
BosiHbL. CuHycouaanbHble (FapMOHHMYECKHE) BOJIHBI. YpaBHeHHUE Oeryuieil BonmHbl. [[nuHa BOJHBI U
BOJIHOBOE uucio. BonHoBoe ypaBHeHue. PazoBas CKOpoCTb. ODHeprus BoJIHBL. Bekrtop Ymosa.
Bonnosoit naket. ['pynnoBas ckopocts. KorepeHTHOCTb.

WnTepdepenius BoaH. OOpa3zoBaHUE CTOSYUX BOJIH. Y paBHEHUE CTOSYEH BOJIHBI U €TI0 aHAJIU3.

Paznes 2. MoJsiekyasipaasi puM3MKa M1 TepMOAUHAMHUKA

Iesm - npuoOpeTeHne TEOPETUYECKUX U TPAKTUYECKUX HABBIKOB (PU3MUECKOI0 UCCIIeI0BaHUS,
Ha OCHOBE 3HaHWH ()yHJAMEHTAIBHBIX 3aKOHOB MOJICKYJIAPHON (PU3UKU M TEPMOTNHAMHKH.

3agaum — Hay4uTh CTYJI€HTA BIaJIeTh METOJIaMH pEILIeHHs 3a/1a4 [0 JAaHHOMY pazJieny (GU3MKH.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOpHUH.

TepMoagMHAMUYECKUI M CTATUCTUYECKUN METOJIbI UCCIIeIOBaHUS. MaKpOCKOIMYECKOE COCTOSTHUE.
MaxkpocKOnM4YECKHUE TapaMeTphl KaKk CPETHUE 3HAUCHHUSI.

M3omponieccel M 3aKOHOMEPHOCTH MX MpoTeKaHus. AOCONIOTHas TemIepaTypHas MIKajia.
VpaBuenue Knaneiipona-Menzeneesa.

Mopens wupeanpHOro rasa. BbIBOJ ypaBHEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH
UJCAIBHBIX Ta30B U JABJICHUS U €r0 cpaBHEHUE ¢ ypaBHeHHeM Kianelipona-MenneneeBa. Cpenuss
KMHETHYECKasi DHEPrus MOJeKyl. MONEeKyIsSIpHO-KMHETHYECKOE TOJIKOBAHHE TEPMOJMHAMUYECKON
TEMIIEPATYPHI.

3akoH MakcBemia Juisl pacipeIesieHus] MOJIEKYJl MICAIbHOIO Ta3a MO CKOPOCTSM U 3HEPTUsiM
TEIJIOBOTrO ABMKeHUs. bapomerpuueckas ¢opmyna. 3akon bonbiiMaHa Ui pacnpeneneHust yacTull BO
BHEIIIHEM NOTEHIMAIbHOM MoJie. CpeHee YUCII0 CTOIKHOBEHUN U CPeHsIsl AJIMHA CBOOOAHOrO npodera
MOJIEKYIL.

SAnenus nepenoca. Auddysus. Kosbdbuunent nudpdyzun. Auddys3us B razax, :KUIKOCTIX U
TBEPABIX Tenax. TermonpoBogHocTs. KoadduuueHT temnonpoBogHocT. TeMmnepaTyporpoBOIHOCTb.
Bszkocts. KoaduumeHnTs! BI3KOCTH ra30B U KUIKOCTEH.

Yucno creneHeid cBOOOABI MOJIEKYNbl. 3aKOH PAaBHOMEPHOI'O paclpesielieHHus SHEPruu Mo
CTEeMeHsIM CBOOObI MOJIEKyN. BHyTpeHHss 3Heprus uieanbHoro rasa. Pabora rasa mpu M3MeHeHUU
ero oovéma. KonmuuectBo Temotel. Teruoémkocts. [lepBoe Hawano TepmoauHamuku. [Ipumenenue
NEepBOro Hayajga TEPMOJMHAMHKH K H30IpoleccaM M aauadaTHOMY IMpOIECCY HJICANbHOIO Tasa.
3aBUCHUMOCTD TEIUIOEMKOCTH UEAILHOTO ra3a OT BUJIA IIpOLECCa.

2.2.TepMoTMHAMUKA.

Obpatumbie 1 HeoOpaTuMmsble nporecchl. Kpyrosoii npouecc (uuki). TerioBsle ABUraTeny U
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xonoamibHble MamuHel. [{ukn Kapuao u ero KIIJ[. Bropoe Hauano tepmonunamuku. HesaBucumocts
KITJI mukna KapHo ot mpuponbl padodero Teina. DHTPOMUA. DHTPONUS HICATBLHOTO TOJKOBAHHE
BTOPOr'0 Hauaua TEPMOAUHAMUKH.

Peanbubie raspl. Cuibl M MOTEHUMANbHAS SHEPrUs MEKMOJEKYJISIPHOTO B3aMMOJIECHCTBHUS.
VYpaBnenue Ban-nep-Baansca. M3orepmbl Ban-nep-Baanbca.

TepmoanHaMuKa IMOBEPXHOCTH paszzena AByX cpel. [loBepXHOCTHas 3HEprusi U HaTSKEHUE B
xuakoctax. CmaunBanue. J[aBieHue nojJ MICKPUBIEHHOM MOBEPXHOCTHIO KUIAKOCTH. KannmispHOCTb.

®da3zoBble npeBpaiieHust. Pa3oBble quarpaMMbl. Kputnueckoe COCTOSHHUE.

Kunkve KpucTasibl.

Paznen 3. DuekTpudecTBo

Iesm - npuoOpeTeHne TEOPETUYECKUX U TPAKTUYECKUX HABBIKOB (PU3MUECKOI0 UCCIIEI0BaHMUS,
Ha OCHOBE 3HaHWU ()yHJAMEHTAIBHBIX 3aKOHOB 3JIEKTPOCTATUKU M MOCTOSTHHOTO TOKA.

3agaum — Hay4uTh CTYJI€HTA BIaJleTh METOIaMH pEILeHHs 3a/1a4 [10 JAaHHOMY pa3eny (GU3MKH.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

3.1.DnekTpocraruka.

3aKOH  COXpaHEHHUs  JJIEKTPUYECKOTO  3apsia.  Jjekrpudyeckoe  mosie.  OCHOBHBIE
XapaKTEPUCTUKHU JIEKTPOCTATUYECKOIO IMOJI1 — HANpsHKEHHOCTh M MoTeHIuan. Hanpsk€HHOCTh Kak
rpaJueHT noTeHuuana. Pacuér anexkTpocTtaTuueckux mojeil Meronom cyneprno3unuu. Ilotox Bekropa
Hanpspk€HHocTUu. Teopema Octporpajckoro-I'aycca aisi 37I€KTPOCTaTUYECKOTO IOJII B BaKyyMe.
[Ipumenenne teopembl Octporpaackoro-I'aycca k pacuéry mosid. DJIEKTPUUYECKOE I10JI€ B BELIECTBE.
CBoOosHblE M CBSI3aHHBIE 3apsiibl B JUAJEKTPUKAX. THIBl JUAJICKTPUKOB. OJEKTPOHHAS U
OopueHTaloHHas nojispusanus. [lonspuszoBaHHOCTh. U3aeKTpruuecKkas BOCIPUUMYUBOCTD BEIIECTBA.
OnexkTpuyeckoe cMmeleHue. Juanexkrpuyeckas MpoHUIIAEMOCTh cpeibl. Beruncienue HanpskEHHOCTH
noJist B 1ndJeKTpuKe. CErHeTOANEKTPUKU. DIICKTPETHI.

[TpoBogHMKM B 3ieKTpuueckoM moje. [lose BHYTpHM HpPOBOJHUKA U Yy €ro IMOBEPXHOCTH.
Pacripenenenuie 3apsaoB B NPOBOJHUKE. DJIEKTPOEMKOCTb YEIMHEHHOIO IPOBOJHMKA. B3anMHas
€MKOCTb JIBYX NMpPOBOAHMKOB. KoHaeHcaTopsl. DHEprus 3apspKEHHBIX IPOBOJHMKA, KOHIEHCATOpa U
CUCTEMBI IIPOBOJIHUKOB. DHEPTHUA AIEKTpOCcTaTUYeCcKoro nost. O0bEMHas MIOTHOCTh SHEPTUU.

3.2.I10CTOSIHHBIH 1EKTPHUUECKUH TOK.

[IOoCTOSIHHBIN DIIEKTPUYECKMH TOK, €ro XapaKTEepUCTHUKH W YCIOBHA CYIIECTBOBAHMS.
Knaccuueckasi a1eKTpOHHAsi TEOpHs 3JIEKTPONPOBOAHOCTH METAJUIOB U €€ OINbITHbIE 0OOCHOBaHUS.
BoiBon 3akoHa Oma B auddepeHuuanbHOW ¢GopMe M3 3JIEKTPOHHBIX IpEACTaBICHUH. 3aKoH
Bunemana-®panna. 3akon Oma B MHTErpanbHoi ¢opme. Pa3HOCTh MOTEHINMANOB, 3JIEKTPOIBUKYIIAs
cuna, HanpspkeHue. 3akoHbl Kupxroda. 3akon JDxoyns-Jlenna. OieKkTpudeckuid TOK B BaKyyMe.
PaGora BBIXOZa 3JE€KTpPOHOB M3 MeTaimia. TepmosnekTpoHHas smuccusa. Tok B razax. [lnasma.
ONEeKTPONPOBOJHOCTh  3JEKTPOIUTOB. 3akoHbl dapazes. ODJEKTPOIU3 U €ro INpUMEHEHHE.
TepmonnexkTpuueckue ABieHNs. KOHTakTHas pa3HOCTh MOTEHIUAIOB.

Paznen 4. Marnernsm

esn - mpuobpeTeHrne TEOPETUUECKUX U MTPAKTUIECKUX HABBIKOB (PU3NUYECKOTO UCCIIETOBAHMS,
HAa OCHOBE 3HAHUH (YHIAMEHTAIbHBIX 3aKOHOB JIEKTPOMAarHeTu3Ma.

3agaum — HAyIUTh CTYJICHTA BIAJETh METOAMH PEIICHUS 3a/1a4 110 TaHHOMY pa3aeny (pU3HKH.

Ilepeyenb yueOHBIX 3J1IEMEHTOB pa3jiena:

4.1.91eKTpoMarHeTusM.

MarunutHoe noje. MarautHas MHAYKIMS. 3akoH Amnepa. MarHuTHoe 1nose Toka. 3akoH buo-
Cagapa-Jlannaca v ero npUMEHEHHUE K pacy€Ty MarHUTHOTO TOJIsl. MarHUTHOE MOJIe MPSIMOJIMHEHHOTO
MIPOBOJHMKA C TOKOM. MAarHuTHOE moJie KPYyroBOro TOKAa. MarHUTHbIA MOMEHT BHUTKa C TOKOM.
BuxpeBoii xapakTep MarHMTHOTO TMOJS. 3aKOH TOJHOTO TOKa (IUPKYJSIHUS BEKTOpa MarHUTHOM
WHIYKIWW) AJIsI MATHATHOTO TOJISI B BAKYYME U €ro IPUMEHEHHE K pacy€Ty MarHUTHOTO MOJIsl TOPOUAA
U JUIMHHOTO cosieHouzaa. JlelicTBUe MarHMTHOrO MoOJs Ha JABWxKymuics 3apsa. Cuna JlopeHua.
JIBr>keHUe 3apsKEHHBIX YaCTUL B MArHUTHOM noiie. [IpuHIUI AelCTBUS HUKIMYECKUX YCKOPUTENEH
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3apspkeHHBIX uyacTull. O¢dext Xomra. MI'J[-renepatop. KoHTyp ¢ TOKOM B MarHuTHOM TOJE.
MarnauThsiii notok. Teopema Octporpaackoro-I'aycca. PaboTta mepemenieHus: MpoBOIHUKA U KOHTYpa
C TOKOM B MarHUTHOM II0JI€.

MarnutHOoe moOje B BemecrBe. MarHMTHbIE MOMEHTBI aTOMOB. THIIBI MAarHeTHUKOB.
HamarunuenHoctb. MHKpPO M Makpo TOKM. OJIeMEHTapHas TEOpHs [ua- MU IapaMarHeTu3Ma.
MarauTHass BOCHPUMMYMBOCTh BELIECTBA M €€ 3aBUCUMOCTb OT TEMIIEpaTypbl. 3aKOH IOJIHOI'O TOKa
JUIsL MarHUTHOTO T0JIsI B BellecTBe. HanpsykeHHOCTh MarHUTHOTO IoJis. MarHuTHas pOHULIAEMOCTh
cpennl. @eppomarnetuku. OnbiTel CTosnetoBa. KpuBas HamarHuuvBaHus. MarHUTHBIM THCTEpE3HC.
Touka Kropu. Jlomensl. CrinHoBasi mpupoja ¢peppoMarHeTu3ma.

4.2. DneKTpoMarHuTHasi MHAYKLUS U IEPEMEHHBIN TOK.

SBnenue snekrpoMarHuTHOM WHAYKIUU (onbiTel Dapazes). IlpaBuno Jlenma. 3akoH
3JEKTPOMarHUTHOW MHAYKIMM M €ro BbIBOJ M3 3aKOHAa COXpPaHEHUs »HHepruu. SBieHue
caMOoMHAYKIMU. MHIYKTUBHOCTh. TOKM IpU 3aMBbIKaHUU M pa3MbIKaHUHU Lenu. SIBICHHE B3aMMHOU
UHAYKIUU. B3auMHas WHIYKTHUBHOCTh. ODHEPIusi CUCTEMbl MPOBOJHUKOB ¢ TOKOM. OObEMHas
IUIOTHOCTb SHEPTUM MarHUTHOro nouid. Llenu nepemeHHoro Toka.

OcHoBbI TeOprH MakcBeinia Ajsl 3JIeKTPOMarHuTHOro noJjst. Buxpesoe anektpudeckoe nosne. Tok
CMelIeHus1. Y paBHeHHsT MakcBeia Iyt SJIEKTPOMAarHUTHOTO TIOJISL B MHTETPaIbHOM (hopme.

["apMoHMueckue 3NEeKTpPOMAarHUTHBIE KoseOaHus U uX xapaktepucTuku. uddepennuansnoe
YpaBHEHUE D3JEKTPOMArHUTHBIX KoJIeOaHUH. OIJIEKTPUYECKHI KoyeOaTeNbHbI KOHTYp. OHeprus
ANEKTPOMArHUTHBIX KoJjebOanuit. [uddepeHunanbHoe ypaBHEHHE JEKTPOMArHUTHBIX KOJICOaHHWH U
ero pemenne. JluddepeHnnanbHoe ypaBHEHHE BBIHYXICHHBIX KOJICOAHUH M €ro perieHue.
AMInTyzAa v (aza BEIHYKICHHBIX Kollebanuii. Pezonanc.

OneKTpoMarHuTHbe BOJHBL. (OCHOBHBIE CBOMICTBAa 3JEKTPOMarHUTHHIX BOJH. BoiHOBOE
ypaBHEHUE. DHEPrus 3JIEKTPOMAarHuTHbIX BOJH. [lotok sHepruu. Bexkrop Ymosa-IlolinTuHra.

Pazgen 5. OnTuka. KBanroBasi pusuka

Lesn - nproOpeTeHne TEOPETUIECKUX M MPAKTUIECKUX HABBIKOB (PHU3MUECKOTO UCCIICIOBAHHUSA,
Ha OCHOBE 3HaHMH (yHIaMEHTAJIbHBIX 3aKOHOB ONTHKH U KBAaHTOBOH (pr3MKH.

3agauu — HAy4UTh CTYJEHTA BIAJIETh METOJAAMHU PEIICHUS 3a]1a 110 JaHHOMY pa3zeny (pU3uKu.

Ilepeyennb y4eOHBIX 2JIEMEHTOB pa3jeJia:

5.1.BonHoBas onTHKa.

WnTepdepennus ceera. KorepeHTHOCTE 1 MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. Pacuér
UHTEP(EPEHIIMOHHOM KapTUHBI OT JIBYX KOI€pEHTHBIX UICTOYHUKOB. OnTHYecKas IJIMHa IMyTH.
Wutepdepeniys cBeTa B TOHKHX IUIeHKaX. MIHTepdepomeTpsi.

Hudpaxus csera. [Tpunuun I'oitrenca-®penens. Meton 300 @penens. [pamonuneiinoe
pacripocTpaHenue cera. Judpaxuus OpeHens Ha KPYrJIoM OTBEpCTHH U aucke. udpakuus
®payHrodepa Ha OHON 1mIeTH U AUPPAKIIMOHHON peméTke. Paspematomas crnocoOHOCTh
ONTUYECKUX MTPHOOPOB.

Judpakius Ha npocTpaHcTBeHHOM pemérke. @opmyna Bynbda-bparra. [punnun
rosiorpaguu. MccnenoBanue CTpyKTYpbl KpUCTAILIOB.

Onrtrnueckn HeoqHOpPOAHAS cpena. Jucnepens ceeTa

Pacnipoctpanenue cBeta B BemecTBe. ONTHUECKH HEOIHOPOAHAS cpena. Jucnepcus cBera.
O6iacT HOpMAJIBHOM M aHOMAaJIbHOM Ucnepcrn. DNeKTPOHHAs TEOPHsI TUCTIEPCUU CBETA.

[Tornomenue cBeta. dpdexr Homnepa. U3nyuenue Basunosa-UYepeHnkosa.

[Tonspuszanusa ceera. EcTecTBeHHBIN 1 MOJSIpU30BaHHbIN cBeT. [lonspusanus ceeta npu
oTpakxeHHH. 3akoH bprocrepa. J[BoliHoe myuenpenomiienne. OHoocHble kpucTaisl. [Tonsponasl n
MOJISIpU3al[MOHHBIE ITPU3MBI. 3aKOH Mairoca.

5.2.KanroBas ¢usuka.

TennoBoe w3nyuenue. U€pnoe temo. 3akoH Kupxroda. 3akon Credana-bonsimana.
Pacnpenenenue sHepruu B crekTpe abCOMOTHO 4€pHOro Tena. 3akoH cMmelneHus Buna. KBanrosas
runore3a u ¢opmyna I[lnanka. Ontudeckas nupomerpus. Buemnuit Gotosddext u ero 3aKoHsl.
@otoHbl. YpaBHeHHe OWHIITeHHa a1 BHemHero ¢oroaddexra. Macca u umnynsc (OToHa.
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JHasnenue cBera. OnbiTel JleOeneBa. KBaHTOBOE M BOTHOBOE OO0BsICHEHHE NaBieHUs cBeTa. DhdexT
KomnToHa. /[nanektnyeckoe eqUHCTBO KOPITYCKYJIIPHBIX U BOJHOBBIX CBOMCTB JIEKTPOMAarHUTHOTO
U3JIy4CHHUS.

OmnbITHOE 00OCHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOI'O  Jyajli3Ma CBOMCTB  BELIECTBA.
®opmyna ne bpoing. CooTHolIEHHME HEONPEAENIEHHOCTEH Kak IPOSBICHUE KOPIYCKYJISIPHO-
BOJIHOBOT'O 1yaJIn3Ma CBOMCTB MaTEpUHU.

BonnoBast ¢ynkmus u e€ cratuctudeckwii cmbici. OTpaHMYEHHOCTh MEXaHHYECKOTO
nerepMuHu3Ma. [IpyHIMII NPUYMHHOCTH B KBAaHTOBOW MexaHMKe. CTallMOHapHbIE COCTOSHUS.
VYpaaenne Illpénunrepa mns cranumoHapHBIX cocTosiHUE. CBoOOAHAas dactuma. TyHHEIbHBII
¢ dexr.

Yactuna B OJHOMEPHOHN MIPSIMOYIOJIBHON «IIOTEHIHUAIBHOM siMe». KBaHTOBaHUE 3HEPruu U
MMITyJIbCa YaCTULBL. | 'apMOHUYECKUI OCLUIIIATOP.

Pa3nen 6. ®u3ukKa aToMa, aTOMHOIO SIIPA ¥ 3JIeMEHTAPHBIX YACTHI

Lesn - nproOpeTeHne TEOPETUIECKUX M MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHMUS,
Ha OCHOBE 3HaHMH (yHIaMEHTAJIbHBIX 3aKOHOB (PM3UKHU aTOMa U aTOMHOTO s]Ipa.

3agaum — HaAy4IUTH CTYJEHTA BJIAJIETh METOJIAMH PEIICHHS 33124 10 JAHHOMY pa3zeny (GU3HKH.

Ilepeyenn y4eOHBIX 3JIEMEHTOB pa3jeJia:

6.1.ATom.

Crpoenue aroma. OmbiTel Peszepdopna. Jluneituatsie crnektpsl atoMoB. Iloctymatel bopa.
Bonopononono6usie arombl. OnbiT @panka u ['epra.

Omneir Ilrepna u I'epnaxa. Cnun anekrpoHa. CriMHOBOE KBaHTOBOE 4MCiIO0. PEpMUOHBI U
603o0nb1. [Ipunnun [laynu. Pacnpenenenue s1eKTpOHOB B aTome Mo cocTosiHusIM. [lonsitue 006
JHEPreTUYECKUX YPOBHAX MOJeKyd. CHekTpbl aroMoB M Mojekyl. [loriomieHue, CliOHTaHHOE U
BBIHYKJICHHOE u3iydeHus. [lonarue o nasepe.

6.2. DneMeHThI (PU3UKHU TBEPIOTO Tela

da3oBoe IPOCTPAHCTBO. DeMeHTapHas siueiika. [Inotnocts coctosamii. [lonaTre 0 KBaHTOBOM
cratuctuke bo3e — OiumreliHa. @oToHHBIH W (oHOHHBIN Ta3bl. Pacmpenenenue (QOHOHOB MO
sHeprusM. TemnoéMKocTh KpucTaunueckol pemérku. CBepxrekydecTb. [loHsATHE O KBaHTOBOMU
cratuctuke depmu-/lupaka. Pacnipenesnenne 31eKTpOHOB MPOBOJAUMOCTH B METAJUIE 110 SHEPTHUAM IIPU
abconoTHOM Hyne Ttemmeparypbl. OHeprus @depmu. BnusHue temmepaTypsl Ha pacHpeelieHue
9NEKTPOHOB. YpoBeHb depmu. BHYTpeHHsA SHEPrUs U TEINIOEMKOCTD JIEKTPOHHOI'O Ta3a B METAJLIE.
DNEeKTPONPOBOAHOCTh METAILIOB. CBEpXMPOBOAUMOCTh. MarHUTHbIE CBOMCTBA CBEPXIIPOBOIHUKA.

OHepreTudecKkue 30HbI B KpUcTaulax. Pacnpenenenne a1eKTpOHOB 110 SHEPTETHYECKUM 30HAM.
BanenTHast 30Ha ¥ 30Ha MPOBOAMMOCTH. MeTaibl, TUAIEKTPUKUA U MOTYIpOBOAHUKH. CoOCTBEHHAs
IPOBOAMMOCTh  TOJYINPOBOAHUKOB. KBazuuacTHLbl — 3JIEKTPOHBI IPOBOAMMOCTH M JBIPKH.
O¢ddexTuBHass Macca >3JeKTpoHa B Kpuctamie. IlpumecHas NpoBOIMMOCTbH MOJYNPOBOJHUKOB.
ONEKTPOHHBIM M JBIPOYHBIA MOXYNPOBOAHMKH. KoHTakTHBIE sBiIeHUsA. KOHTaKkT 3JI€KTPOHHOIO M
JBIPOYHOTO  TOJIYNIPOBOJHUKA  (p-N—Tepexo) W  €ro  BOJbT-aMIIEpHAs  XapaKTEPUCTHKA.
DOTORIEKTPUUECKHE ABJICHUS B NIOJYNIPOBOJHUKAX. JIFOMUHECHEHINS TBEPABIX TEII.

6.3. AtomMHOE SpO.

3apsn, pazMep M Macca aTOMHOrO sjpa. MaccoBoe M 3apsiioBOo€ 4Hciia. MOMEHT MMITyJbca
a5pa 1 ero MarHuTHeIil MomeHT. CocrtaB sapa. Hyknonsl. B3anMmoneicTBre HyKJIOHOB M IIOHSTHE O
CBOWCTBaX M MPHUPOJIE SAEPHBIX CHII. Jle(eKT MacChl U SHEPTHS CBSI3H SJIpa.

3aKOHOMEPHOCTH U MPOUCXOXKJAEHHE aibda-, Oera- M TaMMa-U3JIy4eHUH aTOMHBIX sJIep.
SnepHple peakuMu M 3aKOHBI coxpaHeHus. Peakuus nenenus spep. llemHas peakuus aeneHus.
[Tonsitue o snepHoW HHepreruke. Peakius cuHTe3a aTroMmHbIX snep. [IpoGnema ympaBiasieMbIx
TEPMOSIIEPHBIX PEAKIUI.

6.4.OnemMeHTapHbIe YacTUIIBl U pr3nyecKast KapTHHA MHUPA.

BemectBo u nose. Mepapxus cTpykTyp marepuu. YacTHIbl U aHTHYACTHLBI. DJIE€MEHTapHbIE
yacTuubl. KBapku, JIENTOHBI U KBaHTHI. YeThblpe THIa pyHIaMEHTAIbHBIX B3aUMOJICHCTBUN: CUIIbHBIE,
JJIEKTPOMArHuTHHIE, clabble M TpaBUTALMOHHBIE. AJpPOHBI. Sapa aToMoB. ATOMBL. MOJEKYIIBI.
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MaxkpOoCKOIMYECKHE COCTOSHUSL BEIUECTBA: Ta3bl, JKUAKOCTH, IUIa3ma, TBEpAbIE Tena. llnaHersl.
3BE311b1. BerecTBo B AKCTpEeMaIbHBIX YCIOBUSX: O€lble KapJIUKH, HEUTPOHHBIC 3BE3]IbI, YEPHBIC JIBIPHI.
T'amakTuku.

5. OIIeHO‘leIe MaTepHuaJibl IO TUCHUIIJINHE
OL[CHO‘-IHBIG MaTcepHraibl IO AUCIHUILIMHE IPCACTABJICHBI B BUJIC (1)0Hl[a OICHOYHBIX CPCACTB.

6. MaTepI/IaJILHO-TeXHI/I‘ICCKOC H yqeﬁﬂo-MeTouuqecxoe o0ecneuyeHue JAUCHUIIIIHHBI

6.1 [lepeyeHb y4e6HO-METOAUYECKOTO O6ecneYyeH s M0 AUCIHUIIMHE

ABTOp, Ha3BaHUE, MECTO U3JaHUs, U3/1aTEIbCTBO, TO/ U3/IaHuUs, KOJIMYECTBO CTPAHMUII, PEKUM
JocTyna

duznka: MeTO,Z[I/I‘IeCKI/Ie YKa3aHuA 110 U3YUCHUIO JUCIHUIIJIMHBI U 3aaHUs IS HpOBGpO‘lHOI;’I
pabotel / PTA3Y; Coct.k.T.H., goneHt [.I'. PamazanoBa —M., 2022. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content

®usnka. 3ydenne cBoOOAHBIX Konebanuii npykuHHoro mastauka. / PUA3Y; Cocr. K.T.H.,
qouent I'.I'. Pamaszanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod_resource/content

dusnka. I/IsyquI/Ie BpalmaTeJIbHOIO ABMXKEHHSA TBEPAOTO TE€JIa U ONPCACICHUE MOMEHTa WHEPUUHU
maxosuka / PTA3Y; Cocrt. k.T.H., gjouent I'.I'. Pama3anosa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod_resource/content

®usuka. Omnpenencuue oTHoueHus Terioemkoct Cp/CV meTooM  anuabaTuvdeckoro
pacmupenus. /Poc. roc. arpap. 3aou. yH-T; Coct. K.T.H., gomeHT [.I'. PamazanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316422/mod_resource/content

®usuka. U3mepenue temneparypbl Tepmonapoii /PTA3Y; Coct. K.T.H., goueHt I'.I". PamazanoBa—
M., 2022.http://portfolio.rgazu.ru/pluginfile.php/316458/mod_resource/content

®wusuka. Uzyuyenne nenu nepemernroro toka. / P'A3Y; Cocrt. k.1.H., nouent ['.I'. PamazanoBa
— M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316430/mod_resource/content

®usuka. Onpenenenne MHAYyKTHBHOCTH KaTymku. / PI'A3Y; Coct. k.T.H., nouent I'.I.
PamazanoBa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content

dusuxka. Onpe,ueneHI/Ie KOHIOCHTpallMu pacCTBOpa cCaxapa 10 YTy BpallCHUSA IIJIOCKOCTU
nosisipu3anuu ceeta. / PCA3Y; Cocrt. k.1.H., nouent I'.I'. PamazanoBa — M., 2022.
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content

dusuxka. OnpeneHeHI/Ie FOpI/I3OHTaJ'IBHOI71 COCTaBJ'I}HOIJ_Ieﬁ BCKTOpPa MariuTHOM HHAYKIIUU
marguTHoro moist e, / PI'A3Y; Cocr. k.T.H.,, gonenr I.I'. PamasanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod_resource/content

10

dusnka. OHpeI[CJ'ICHI/IC OCBCIHICHHOCTH MOBEPXHOCTU C MOMOLIBIO CEJICHOBOTO (1)0T03J'[€M€HTa.
[ PTA3Y; Cocr. k.1.H., nouent I'.I'. PamazanoBa — M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316448/mod_resource/content

11

®usuka. ['panynpoBka MOHOXpOMATOpa U ONpEeeIeHNe AJUH BOJH criekTpa rasza. / PITA3Y;
Cocr. k.1.H., gouent ['.I". Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content

12

®uszuka. Onpenenenue koddpduueHTa BA3KOCTH KUAKOCTH MeTtojgoMm Crokca. /Poc.roc.
arpap. 3ao4. yH-T; CocT. K.T.H., goueHT ['.I'. Pama3anosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316411/mod_resource/content

6.2 IlepeyeHb y4eOHBIX U3AaAHUI, HEOOXOAUMBIX JIS OCBOCHMS IV CHUNIIHHBI
DNEeKTPOHHbIE yueOHbIE U3/IaHUs B JIEKTPOHHO-0UOMHoTeYHbIX cuctemax (ObC):
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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

n/a

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

Ccpuika Ha yueOHoe uzganue B ObC

OcHoBHasA

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

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

Cagenbes, 1. B. COopHHK BOIPOCOB U 337124 10
obmelr ¢usuke: yueOHOe mocodue s By30B /
U. B. CaBenbeB. — 10-¢ u3n., crep. — CaHKT-
[TerepOypr: Jlanp, 2022. — 292 ¢. —ISBN 978-5-
8114-9199-5. — Tekcr : 3aeKkTpoHHbIH // JIaHb :
AJIEKTPOHHO-OMOJIMOTEYHASI CHCTEMA

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

JononaurenbHas

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

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

AxkcenoBa, E.H. O6mas ¢puznka. Konebanus un
BOJTHBI(TJIaBHI Kypca): yueOH. 1moco0.
[DnekTponHbIi pecypce] / E.-H. Akcenosa. — 2-¢
u3g., ucnp. — Cankr-IlerepOypr: Jlans, 2018, —72 c.

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

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

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

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

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

Axcenosa, E.H. O6mas ¢pusmnka. Ontuka(riaaBbl
Kypca): yueOH. moco6. [ DneKTpoHHbIN pecypc] /
E.H. Akcenosa. — 2-e u3n., ucnp. — CaHkT-
IletepOypr: Jlanp, 2018. —76 c.

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

6.3 IlepevyeHb3/1eKTPOHHBIX00Pa30BATEIbHBIXPECYPCOB

Ne
n/
n

JJIeKTPOHHBIH 00pa30BaTeJILHBIH
pecypc

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

ukn Bueoneknuii o u3nKe

1 | ®usnueckas KapTHHA MHpPa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | [lpumenenne  mepBoro  Hadaina | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOJIMHAMHKH K H30IPOIIECCaM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagnoaktuBHOCTh. Mozenu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
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radioaktivnost-modieli-atomov

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

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

[0 pelleHNI0  3ajau  Ha ocuospl | termodinamiki

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

7 | Ckopocte mpu mpsmoauHeriHoM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBIKEHHH Tenma | favnouskorennom-dvizhenii-tela

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

" INOIrpCIMHOCTDb I/ISMepeHI/Iﬁ

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

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

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

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

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

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

6.4 CoBpemeHnHble npodeccuoHANTbHbIE 0a3bl JAHHBIX, HHPOPMAaIlHOHHbIE CTIPABOYHbIE CHCTEMBI
U JINIEeH3HOHHOE NIPOrpaMMHoOe o0ecreyeHune

CoBpeMeHHbIE TPO(ecCHOHATBHBbIE 0a3bI JaAHHBIX

https://rosstat.gov.ru/— ®enepanbHas ciryk0a rocy1apcTBEHHON CTATUCTHKH.

https://cyberleninka.ru/— nayunast snekTpoHHas 6ubinoTeka oTKphiToro goctyma (Open Access).

http://link.springer.com/—  moJHOTEKCTOBas  KOJUIeKIus (0a3a  JaHHBIX) OJICKTPOHHBIX  KHHUT
u3aarenbcTBa Springer Nature.

http://fcior.edu.ru/— ®exepanbHbIi HEHTP HHPOPMAIIMOHHO-00Pa30BATEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do—  MexayHapoanasts  WHGOpPMAIMOHHAsE ~ CHCTEMa IO
CEJIbCKOXO3SICTBEHHBIM HAyKaM M TEXHOJIOTHSAM.

http://window.edu.ru/~ WudopmanmonHas cucrema «EanHOe OKHO [OCTyma K 0Opa3oBaTelbHBIM
pecypcam»

NupopmanuoHHbIE CIPABOYHbIE CUCTEMBI

1.Mudopmarmonno-cripaBounas cuctema «I'apant». — URL: https://www.garant.ru/

2 NudopmaronHo-crpaBouHas cucrema «Koncysprant [Iroc». — URL: http://www.consultant.ru/

JIueH3MOHHOE IPOrpaMMHoe odecneueHune

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

OpenOffice, Jlronuke (OecruraTHoe MpOrpaMMHOE 00ECIICUeHUE ITUPOKOTO Kilacca),

cHCTeMa JUCTAaHIIMOHHOTO 00ydyenust Moodle (www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupamnomnuc), nporpaMMHoe oOecTieueHIe
3IIEKTPOHHOTO pecypca caiira, Bkmodas DBC AgriLib u Bugeokanan PI" A3V (http://www.youtube.com/rgazu),

aHTHBUpYCcHOe mporpammMHoe obecrieuenue Dr. WEB Desktop Security Suite.

6.5 Ilepeyens y4eOHbIX ayIMTOPHi, 000PYI0BAHUS U TEXHUYECKHX CPeICTB 00y4eHHs
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https://rosstat.gov.ru/
https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
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http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

IIpennasnayenue
NOMeLIeHHs
(aynuTopumn)

HaumeHnoBanue kopmyca,
Ne nomemenust (ayauropuu)

Ilepeyens
o0opynoBaHus (B T.4. BUPTYaJbHbIe AHAJIOTH) U
TEXHUYECKHUX CPEACTB Oﬁy‘leHl/Iﬂ

Hns 3ansui
JIEKLIUOHHOT' O THIA

YueOHblitnadbopaTopHEINKOPITYC
Ne 203, 205, 401,403

Hocka menoBast,ipoektopSANY OPLC-XW250,
9KpaH HacTeHHbIH pyaoHHb SINSCREEN

st
J1a00paTOPHBIX
3aHATUN

YueOHblitnadbopaTopHEIHKOPITYC
Ne 208, Ne210

JlaGoparopubie yctaHOBkH: «M3ydeHue 1enH

MePEMEHHOTO TOKa»; «Ormpenenenne

I‘OpPI3OHTaIII:HOI7[ COCTaBJIAIOLICH BCKTOpa

HWHAYKIIUN MarHuTHOI'O TI0JIA 3CMJ'II/I>);

«OmnpeneneHne  OTHOIICHUS  TEIUIOEMKOCTEH
Cp/Cv BO3/yXa

pacummpenus»;  «M3yueHue

MCTO. aIlI/Ia6aTI/I‘leCKOFO
BpalaTeJIbHOI o

JABWOKCHUA  TBEPAOro TC€jla W OINPCACIICHHUC

MOMCHTAa HHCPUOHUU MaxOBHKa», «I/I?;y‘ICHI/IC

CBOOOIHBIX KOJIEOAHUH MPYKHHHOTO MasTHUKA;
«3mepenue

TEMIEpaTyppl  TEpMOIapoi»;

«OrmpenieneHrie  WHAYKTUBHOCTH  KaTYIIKK;
«OrmpeneneHrie KOHUEHTpAIMK caxapa Mo YIiy
BpalleHus TJIOCKOCTH TIOJIAPU3AIIID;
«OrmpeneneHrie OCBEUMIEHHOCTH TOBEPXHOCTH C
MTOMOIIIBIO CEJICHOBOTO (doToreMeHTay;
«["pamynpoBka MOHOXpoOMAaTropa M OmpeAclieHHe

JUIMH BOJIH CIIEKTpa rasa»

s 3ansaTuii
TPYIIIOBBIX
KOHCYJIbTALIUM,
IIPOMEKYTOUHON
aTTecTaluu

YueOHblitnadbopaTopHBIMKOPITYC
Ne 201,203, 205, 217,401,403

I[OCKaMeJIOBaSI,HepCOHaJ'IBHbIeKOMHI)IOTepBI

Jost
CaMOCTOATEJIbHOU
paboThI

Y4eOHblitnadopaTopHEIKOPITYC
Ne 217, 412, 508

HCpCOHaJ'ILHLIeKOMHLIOTepLI
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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. BEPHAICKOI'O»

(YuuBepcuter BepHajackoro)

®oH/1 OLIEHOYHBIX CPEACTB I NPOBeAeHHs TEKYIero KOHTPOJISI M IPOMeKYTOYHOI
aTrecramuu odyuammuxcs no gucuuminne OU3nka

Hanpasnenue noaroroBku 35.03.06 ArpouH:keHepHst

HanpasnenHocTh(poduiis) nporpaMMbl DJIEKTPOTEXHOIOTUH, 3JIEKTPOOOOPYI0BaHUE
U DJIEKTPOCHA0KEHUE B arpONPOMBIIIIEHHOM KOMILIEKCE

KBanmudukanus bakanasp

dopma oOydeHHUS OUYHAs, 320UHAs

bamammuxa 2024r.
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1.0nucanue nokasaresjed 1 KpuTepueB OLEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTaTOB 00y4YeHNs 10 y4eOHOM QU CIUILINHE

Komnerenuus HNuauxkarop HaumenoBaHue
c¢popMHPOBAHHOCTH YpoBeHb 0CBOEHUST* Ilianupyemblie pe3yibTaTbl 00y4eHUs OLIEHOYHOI0
KOMIIEeTeHIH I cpeacTBa
OIIK-3. CmnocobeH | 3narn 3HATh: MHHHMAIBHO JIONMYCTUMBIA  ypoBeHb | OTuer mo ab. pabore
HPUMEHSATD (3):dbyHnameHTaTBHBIC 3HAHWH, TOMYIIEHO MHOTO HETPYOBIX OIHNOOK CobecenoBanne
COOTBETCTBYIOLIMIA 3aKOHBI (DM3HKH, B T.4. YMeTh:TIPOAEMOHCTPUPOBAHBl OCHOBHBIE YMEHUs, | TecT
dusnKo- ¢du3nUecKue OCHOBBI IoporoBbiii pelieHsl  THIOBBIE 3agaud Cc  Herpyobimu | KontponbHas paborta
MATEMATHICCKIL MEXaHHUKH; MOJIEKYJISIPHYIO (Y10BICTBOPHTEIbHO) omnOKaMH, BBIOJIHEHBI Bce 3alaHus, HO He B | Pedepar
(U3KKY ¥ TEPMOIMHAMUKY, MIOJTHOM 00BeMe
arnmapar, METOBI .
QJICKTPHUYCCTBO U MarHeTU3M, BJIaA€Tbh: UMECTCA MUHUMAJIbHBIN Ha6op HaBBIKOB
aHajnsa " OIITUKY, aTOMHYIO U AJId pCHICHUA CTAaHAAPTHBIX 3aJa4d ¢ HCKOTOPBIMU
MOZACTNPOBAHNA, A7EPHYIO PUBNKY; TEOPHUIO U He0YeTaMH
TCOPETHICCKOTO M | MeTobl SKCTIEPUMEHTATBHBIX 3Haer TBepIO:ypOBeHb 3HaHUI B oOwbeme, | Otuer mo nad. pabdore
OKCIICPUMCHTAIBHOI'O | pccneqoBaHui. COOTBETCTBYIOIIEM  IporpamMMe  moAarotoBkd, | CobecenoBanue
HUCCIEeNOBaHUA  IIpU | YMeTh (Y): UCTIOJIB30BAThH JIOTIYIIEHO HECKOJIBKO HErpyOBbIX OIIUOOK Tect
pemeHnu (du3udIecKkue 3aKOHBI IS YMeeT  yBepeHHO:NPOJEMOHCTpHpOBaHbl  Bce | KoHTpombHas paborta
HpO(beCCI/IOHaHBHBIX peuicHuA 3aga4 B 5 HpOHBHHyTLIﬁ OCHOBHBIC YMCHUs, PCIICHLI BCE OCHOBHBIC 3a/1a4n Pe(bepaT
3asay. npodecCHOHANBHON (xopomo) C HerpyObIMM OMmIMOKaMH, BBIIIOJHEHBI BCE
JeATeTLHOCTH; IPOBOIUTH 3aJaHusi B TOJHOM 0OBbEMe, HO HEKOTOphIE C
JKCIEPUMEHTAIILHBIE HeJI0YEeTaMH.
UCCIIEI0BAHUS. Baaneer YBEpPEHHO:IPOJICMOHCTPUPOBAHEI
Baagers (B): MeTonamu 0a30Bble HABBIKM IPU PEIIEHUH CTaHAapTHHIX
pelIeHust MHKEHEPHBIX 33124 ¢ HEKOTOPBIMU HEA0UETaMH
3a71a4; METOIaMi 06paboTKH HNmeet chopmupoBasieecst cucreMarnyeckue | Otyer mo 1ab. pabore
3KCIEPHMEHTAIBHBIX 3HAHHUSA: YPOBECHb 3HAHUI B 00BbEME, CobecenoBanue
UCCIIeI0OBaHUM. COOTBETCTBYIOIIEM IPOrpamMMe TTOATOTOBKH, 03 Tect
OHINOOK. Konrtponbnas pabota
HNmeet chopMmupoBaBiieecs: cucTeMaTudecKoe Pedepar
. yMeHHue:ITPOJEMOHCTPUPOBAHBI BCE OCHOBHBIE
Bricoxuil YMEHUS, PENIEHbI BCE OCHOBHBIE 33/1aUM C
(oTJIM4HO)

OTJIEJILHBIMUA HECYIIECTBEHHBIMU
HEJI0YETAaMHU, BBITIOJIHEHBI BCE 3aJaHUS B
MOJTHOM 00BEME.

IToka3an copmMupoBaBueecs
cHCTeMaTH4YecKoe
BJIaJIeHHe:[IPOJEMOHCTPUPOBAHbBI HABBIKU NIPU
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U HEJIOYETOB.

pelieHur HeCTaHAAPTHHIX 3a7a4 0e3 OIMO0K

2. Onucanue MIKAaJ OLeHUBaHUA

2.1. IlIkana OLICHUBAHUA HA 3TAIlC TEKYHIECTI0 KOHTPOJIA

dopma TeKyIIero KOHTPOJIs

OTcyTcTBUE YCBOCHUS
*
(HM>KE TOPOTOBOTO)

[ToporoBbiii
(YZIOBJIETBOPUTEIHHO)

[TpoaBuHYTHI (XOPOIIIO)

Bricokuii (OTIMYHO)

BI)IHOHHCHI/IeraKTI/I‘IeCKOFO
3aJaHuA

He BBINOJHEHA WIN BCE
3a/IaHusI PEIICHBI

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

Pemeno 6omnee 70%
3a7aHus, HO €CTh OIIHOKH

BCE 3aJ[aHMsI PEIIeHBI 0e3
OLINO0K

HENPaBUJIBHO
CobecenoBanne B orBerax OTBETHI OTpPaXAIOT B LEIOM Henocrarouno nonHoe AKTHUBHOE y4yacTHeE B
00HapYKUBAIOTCS MMOHUMaHHUE U3y4aeMOH TeMBblI, PacKpbITHE HEKOTOPBIX o0cyxIeHun mpodiIeM,

CYILECTBEHHBIE TTPOOEITHI B
3HAHMAX OCHOBHBIX
MOJIOKEHUH Y4eOHOH
JTUCLMIUIMHEI, OOJIbIIIast
4acTh MaTepuaia He
YCBOEHA, IMEET MECTO
IIaCCUBHOCTH Ha
CEeMHUHapax

3HaHUE COJEPKAHUSI OCHOBHBIX
KaTeropuil ¥ MOHITUH, JTUILIb
3HaKOMCTBO C JIEKIIMOHHBIM
MaTepraioM U peKOMEHIOBaHHOM
OCHOBHOM JIUTEPATYPOU

BOTPOCOB TEMBI,
JTOTTYCKAIOTCS
HE3HAUUTEIbHBIC
HETOYHOCTH B
(hopMyITUpOBKe
SKOHOMHUYECKUX KaTErOpUil
U TIOHSITUM, MEHBITIAsI
aKTUBHOCTh HA CEMHHAPAX,
HETOJTHOE 3HAHUE
PEKOMEHIOBAaHHOU
00s13aTenTbHON U
JTOTIOTHATETHHOM
JTUTEPATYPHI

BBIHECEHHBIX 10 TEMATHKE
3aHATHS,
CaMOCTOSTEIbHOCTh
aHaIu3a U CyXJCHU,
CBOOOIHOE BIIAJICHHE
MaTepUaJioM, MOJIHBIE U
apryMEHTUPOBaHHbIE
OTBETHI Ha BOIIPOCHI,
Y4acTHE B TUCKYCCUSX,
TBEPJIOE 3HAHUE
JIEKIIMOHHOT'O MaTepuarna,
00s13aTeIHLHON U
PEKOMEHIOBAaHHOM
JIOTIOTHUTEIbHOM
JINTEPATyPhI

BrInonHeHHeKOHTPOIBHOMPaOOTHI

He BBINOJHEHA WU BCE
3aJIaHusI PEIICHBI

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

Pemeno 6omnee 70%
3aJJaHMs1, HO €CTh OLIMOKH

BCE 3aJ[aHMsI PeIIeHbI 0e3
1117 (108

HEMPaBUIBHO
Brinonnenue tectoB 9 u meHee 10-13 14-17 18 u Oonee
(mpaBuIBHBIX OTBETOB 13 20
BOITPOCOB)
Pegepat Menee 51% 51-79% 80-90% 91% u Gonee

Pedepar He Hanmcan wim
MIPU PACKPBITHU TIPOOJIEMBI

[IpobGnema packpbiTa He
HOJIHOCTBIO, OTCYTCTBYET

IIpobaema packpbiTa
HOJIHOCTBIO, OJHAKO

ITpu packpbITHH TPOOIEMBI
0OHapyKUBACT
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oOHapyXHUBaeT HE
COOTBETCTBHE COCPIKAHHUS
TeMe U 1aHy pedepara,
HE3HaHUE OCHOBHBIX
TTOHATHH TIPOOJIEMEL.

ABTOpPCKad MOo3nuud u

CaMOCTOATCIIBHOCTD Cy)KI[CHPIfI.

Co0mroaeHBITpeOOBAHMS K
0 OpMIICHHIO.

OTCYTCTBYET aBTOpCKas
TO3UIIHUSI.
Co0mroaeHBITpeOOBAHMS K
o opMIICHHIO.
I'pamoTHaspeys.

CaMOCTOSITENILHOCTD B
ITOCTaHOBKE TIPOOJIEMEI,
HaJIM4Ke aBTOPCKOU
MO3HLINH,
CaMOCTOSITETIbHOCTD
cyxnenwnii. [Ipobnema
PacKphITa MOJTHOCTBIO.
Cpenu nurepaTypHBIX
HUCTOYHUKOB UMEIOTCS
HOBeHme paboThI.
Co0OuoieHbI TPeOOBaHUS K
o opMIIEHHIO.
['pamoTHasIpeysb.

2.2 lllkayia oueHUBAHMS HA TaNe MPOMEKYTOYHO# aTTecTaluu (IK3aMeH)

®opma
IIPOMEKYTOUHON
aTTecTaluu

OTcyTCTBHE YCBOEHUS
(HPDKE TIOPOTOBOTO)

IToporossiii (YAOBIETBOPUTEIHHO)

[IponBuHyTHII (XOpOI1I0)

Bricokwuii (oTar4uHO)

BrinonaeHne HTOroBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goiee
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3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEO0X0AUMbIe /IS OLleHKH 3HAHWI,
YMeHUil, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapPAKTEePHU3YIOIIUX 3Tanbl GOpMHUPOBAHUS
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB AJIAA TEKYIIEI'O KOHTPOJIA

NPUMEPHAS TEMATHUKA JJABOPATOPHBIX PABOT:
Onpenenenne k03 PuiinenTa BI3KOCTH KXUAKOCTH MeTozoM CTokca.
N3yuenne cBOOOIHBIX KOJIeOAHUH MPYKMHHOTO MasiTHHUKA.
3. Ompenenenue oTHomeHus TerioeMkoctd Cp/CV MeTo1oM aaunabaTHuecKoro
pacuupeHus.
M3y4eHnenenunepeMeHHOT0TOKa.
OmnpeieieHre OCBCIIEHHOCTH IMTOBEPXHOCTH C TIOMOIIBIO CEJICHOBOTO (DOTOIIEMEHTA.
['pagynpoBKa MOHOXpPOMATOpA U OIIPEICIICHIE UTMH BOJH CIIEKTpa rasa.

N =

o O A~

IIpumepHbIe BONPOCHI 1JIsl MOATOTOBKHU K c00eceI0BAHUIO IJISl TEKYIEero KOHTPOJIst
1o AUCIUILINHE «DPU3NKa»

Mexanuka. Konebanus BoJIHBI

1. Mexanuueckoe asmxenue. Cucrema otdyera. MarepuanbHas Touka. [lyTh u nepemerieHue.
Ckopoctb u yckopeHue. AOCOIIOTHO TBepaoe Teno. IlocTynatenbHoe M BpallaTeNbHOE JBUIKEHUS
a0COFOTHO TBEPIOTO Tea.

2. PaBHOMEpHOE M PaBHOIIEPEMEHHOE JBUKCHUSI U BEJIMUNHBI UX XapaKTEPU3YIOLHE.

3. CKOpOCTh U YCKOpPEHHUE NpU KPUBOJIMHEMHOM ABMKeHMH. HopMmanpHOE M TaHT€HIMAIbHOE
YCKOpEHHUSL.

4. Kunemaruka BpallaTeJIbHOIO JBMKEHMS. YTJIOBBIE CKOPOCTh M YCKOPEHUE U HUX CBSI3b
JMHEWHBIMU CKOPOCTBIO M yCKOpeHueM. YacToTra u nepuoja oOpaiieHus.

5. DneMeHThl KMHEMAaTUKHU BpAalllaTeIbHOTO JBHKEHUS. YTJIOBbIE CKOPOCTh M YCKOPEHHE, UX
CBA3b C JIMHEMHBIMUA CKOPOCTSIMU U YCKOPEHUSIMU BPAIIAIOLIETOCs Tea.

6. [1epssiit 3akoH HploTOHA — 3aK0H MHepLUU. VIHepIuanbHble CUCTEMbI OTCUETA.

7. B3aumopenctBue ten. Macca, cuna. Bropoit 3akoH Hprootona. Cuina kak Ipou3BOAHAas
VMITYJIbCA.

8. Tperuit 3akoH HproTOHA. 3aKOH cOXpaHEHMs MMITysbca. [Ipumepsl ero moATBEpKAaOIIKE.
PeakTuBHas cuia.

9. 3aKkoH BCEMHMPHOIO TATOTEHMs. ['paBUTalMOHHAs NOCTOsIHHAA. ['paBUTAaMOHHOE TOJE.
VYckopenue cBoOOAHOro mnaaeHus. JIBukeHue Ten y mnoBepxHocTu 3emuu. IlepBas kocMuuecKas
CKOPOCTb.

10. Cuisl yipyrocTu ¥ TpeHUsI.

11. DHeprus kak yHUBEpcajabHas Mepa Pa3IMYHbIX (OpPM ABMXKEHUS U B3aUMOJECUCTBHUS.

12. PaGoTta MoCTOSHHOM CUJIBI Ha MPSIMOJIMHEHHOM MYTH.

13. PaGoTa mepeMeHHOM CUIbl. MOIIHOCTS.

14. Kuneruueckast SHEprus MEXaHMYECKOW CHCTEMBI U €€ CBSI3b ¢ PaboTOl BHEIIHUX U BHYTPEHHHX
CHJI, IPWJIOKEHHBIX K CHCTEME.

15. Tlome kak ¢QopmMa MaTepuu, OCYIIECTBISIOMIAS CHIIOBOE B3aUMOJICHCTBHE MEXIY
yacTullaMu BemlectBa. KoHcepBaTuBHble cuibl. PaboTa KOHCEpBATHBHBIX CHJI U €€ CBSI3b C
U3MEHEHUEM ITOTCHIUAIbHOU DHEPIUH.

16. IloTeHnnanpHas HEPrusl MaTepUAIBHON TOYKH BO BHEIIHEM CHUJIOBOM IIOJIE U €€ CBS3b C
CUJIOW, NENUCTBYIOLIEH HA MATEPUAIIBHYIO TOUKY.

17. Tlone menTpanbHBIX cwi. Pabora B mosie TsaroteHus. [loTeHIManbHas SHEPTUs B TOJIE
TATOTEHUS 3EMJIN.

18. [loTeHnmanpHast YHEPTUS YyIPYTo 1eHOPMUPOBAHHOTO TEa.

19. 3akoH coxpaHeHHUs MEXaHMYECKOH SHEepruu. Juccunanus sHEpruu. 3aKOH COXpPaHEHMs U
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MIPEeBpAIICHIS SHEPTUU KaK MPOSIBICHNE HEYHUITOKMUMOCTH MAaTEPUU U €€ TBUKCHHUSL.

20. [IpumeHeHre 3aKOHOB COXPaHEHHsI K CTOJIKHOBEHUIO YIPYTHX U HEYIPYTUX Tell.

21. BpamarenbHoe ABUXKEHUE aOCOMIOTHO TBEPAOro Tejla. MOMEHT HWHEpIUu Tela
OTHOCUTENIBbHO HenoaBwkHOM ocu. Teopema Illtelinepa. MomeHT cuiabl. OCHOBHOE ypaBHEHHE
JTUHAMUKHU BPAIATEIIbHOTO JIBHKCHUS.

22. MoOMeHT wuMIylnbca. 3aKOH COXPAaHEHHS MOMEHTa HMIYJlIbca U HPUMEPHl €ro
MOJITBEPKIAIOLIHE.

23. Kunetnueckas sHeprus Bpauaromierocs rena. Kuneruueckas sHeprus KaTsAierocs teia.

24. OOmue cBOWCTBA XHUJAKOCTU M raza. YpaBHEHHE DABHOBECUS U JIBUJKEHUS JKHMJKOCTH.
WneanvHas xuakocts. ['uapocratuka HecxkxnumaeMon xuakoctd. CTallmoHapHOE TeUEHHUE HeaabHOU
KHUIKOCTH. YpaBHeHHE bepHymm.

25. Bszkas xxuakocth. Cuibl BHYTpeHHEro TpeHusi. CTaloHapHOE TEUEHHWE BS3KOM KUIKOCTH.
@opmyna Ilyaszeiina. ®opmyna Crokca. ['mapogunHamuueckas HeycroMuuBocTh. [loHATHE O
TypOYJIEHTHOCTH.

26. UneanbHo ymipyroe Teno. Ynpyrue aedopMaiuy U HanpspkeHus. 3akoH ['yka. Pactspkenue
u cxarue crepxHeil. [Inactuueckue gegopmarnuu. [penen npounoctu.

27. Konebanus. 'apmonndeckue koseOanusi. OCHOBHBIC XapaKTEPUCTUKH KOJEOATEITHLHOTO
JIBUKCHUSI: aMIUTUTYAA, da3a, yacToTa, Meprojl. Y paBHEHHE rapMOHUUYECKUX Kojiebanuil. CKOpOoCTh U
YCKOpEHHE TPH KOJIeOATEIIEHOM JBHKECHHH.

28. KuneTtnueckas, NOTeHIIMAIbHAs U MOJIHASL YHEPTHS TAPMOHUYECKOTO KOJIeOaHUs.

29. Cunbl, BbI3BIBAIONIME TapMOHHYECKHe KosieOanus. [IpykuHHBIA, QU3HUECKUl U
MaTeMaTHYeCKUil MasTHUKU. POpMyJIbl IEPUOAOB KOJIeOaHUN MasSTHHUKOB.

30. CnosxeHne KoneOaHUi OJJTHOTO HAMPABIICHHUS C MAJIO OTINYAIOLIIIMHCS YaCTOTAMH.

31. CnoxxeHue B3aMMHO-TIEPIICHINKYISPHBIX KONeOaHUI ¢ OJMHAKOBBIMH (dazaMu u Qazamu,
OTJIMYAIOIIUMHUCS Ha 7/2.

32. 3aryxatomue konebanusa. JuddepennuanbHoe ypaBHEHHE 3aTyXalOUX KOJIeOaHUN U ero
pemenue. JlorapudMudeckuii AEKPEMEHT 3aTyXaHHUs.

33. Bomyxennsle koneOanus. [uddepeHunanbHoe ypaBHEHHE BBIHYKJICHHBIX KOJIEOaHUH.
Pesonanc.

34. BonHOBBIE mporiecchl. Mexanu3M 00pa3oBaHus BOJHBI B ynpyroi cpene. I[IpononsHbie u
MoTepeyHble BOJIHBI. YpaBHeHHE Oeryiiedl BosiHBI. J[JIMHA BOJIHBI M BOJIHOBOE 4ucio. BoiHOBOE
ypaBHeHHe. dDazoBas ckopocTb. DHeprus BoJIHbL. BekTop YMoBa.

Mouuexysipaas (pu3nKa ¥ TEPMOIMHAMUKA
1. M3onporecchl U 3aKOHOMEPHOCTH MX NpPOTEKaHUS. AOCOIIOTHas TeMIepaTypHas IIKaja.
VYpasuenne Kianeiipona—MeHeneesa.
2. UneanbHplil ra3. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKOM TEOpPHH HIEabHBIX
ra3os.

3. 3akoH MakcBeina Juist pacipeieieH sl MOJIEKYJ UeabHOTO ra3a 1o CKOPOCTSAM M DHEPTHUSIM
TEIUIOBOro JBWkKeHus. CpenHee 4YMCIO CTOJKHOBEHMH M CpelHss JUIMHA CBOOOJHOro mpobera
Mouiekyn. DddexTuBHbI auamerp Monekynasl. CpenHss apumeTrnyeckas, CpeAHEKBaJpaTUUHas U
HaunboJiee BeposATHas! CKOPOCTH MOJIEKYJI rasa.

4. bapomerpuueckasi ¢opmyna. 3akoH bombimana st pactpeneNieHuss 4acTHI[ BO BHEITHEM
MIOTEHIIUAJILHOM I10JIE.

5. SIBnenus nepeHoca B TEPMOAMHAMHYECKHA HEPABHOBECHBIX CHCTEMaX.

6. Iuddysus. Koappumment nupdysun. Auddysus B npupone u TeXHUKE.

7. TenonpoBOAHOCTb. Y paBHEHHE TeIIONpoBoAHOCTH. KoaduimeHnTt TernonpoBoiHOCTH.

8. Buyrpennee TpeHue (BA3kocTh). Cuila BHyTpeHHEro TpeHus. JluHaMuueckuii KoaQppuirueHT
BSI3KOCTH. DKCIEpUMEHTAIbHOE olpesiesieHre Ko duirenTa BI3KoCTH.

9. Hucno creneHeil cBOOOABI MOJIEKYJIbI. 3aKOH PAaBHOMEPHOT'O paclpe/ielieHus YHEPTuu 10
CTEMEHsIM CBOOOJbI MOJIEKYJbl. DHEprusi OJAHONW MOJIEKYJbl, MOJII U MPOM3BOJIBHONM Macchl rasa.
BHyTpeHHss sHEprus uAeaabHOro rasa.
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10. Pabora raza nmpu usmeHennu ero oorema. Pabora raza mpu uzomnporeccax.

11. KonugecTBo TEeIOTHI. TEmI0eMKOCTb.

12. TlepBoe Hayamo TEPMOJMHAMHMKM M €ro NPUMEHEHHE K Hu3olpoueccam. AnuadaTHBIN
npouecc. Ypasuenus Ilyaccona. Pabota raza nmpu agunadatHom mnporecce. TenaoeMKocTh UAeaabHOro
rasza kak (yHkius npouecca. YpasHenue P.Maiiepa.

13. Tepmoamnamuveckuii mporecc. OOpatumbie M HeoOpaThMble TMporecchl. Kpyropoii
npouecc. [uxn Kapno u ero KIIZI. Bropoe Hadano tTepMOAMHAMUKH.

14. Peanpubie Ta3bl. YpaBHeHHe Ban-nep-Baannca. CpaBHenue uszorepm Ban-pep-Baanbca c
sKcnepuMeHTanbHbIMU. KpuTnueckoe cocrosinue. CxKMKEHUE rasa.

15. CsoiictBa xumkocteid. [loBepXHOCTHOE HaTsDKEHHE. 3aBUCUMOCTh KoddduimenTa
IIOBEPXHOCTHOTO HATsDKEHUs OT TeMmueparypbl. [loBepXHOCTHO-akTHBHbIE BeliecTBa. CMaduBaHUE.
JlaBneHue 1o/ UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTU. KanmmiuisipHsle sBieHus. BeicoTa noaHATHS
KHUJIKOCTU B KallUJUIApax.

DJIeKTPUYECTBO

1. 3akoH coxpaHEHHs D3JEKTPUUECKOIo 3apsaa. B3aumMonelcTBHE 3IEKTPUUYECKUX 3apsi/ioB.
3aKOH KYJIOHa.

2. Dnekrpocraruyeckoe none. Ero HampsbkeHHOCTh W MHAYKUMS. [lOTOK HanmpspKeHHOCTH U
nnaykuuu. Teopema Octporpanckoro—I'aycca.

3. Pacuer anekTpocTaTuyecKux rnosuei MeTo1oM cyneprosunuu. [lone qunons.

4. Teopema Octporpaackoro-l'aycca M €€ NPUMEHEHHE K pacyeTy IOoJisi PaBHOMEPHO
3apspKEHHON OECKOHEUHOM MIIOCKOCTH M JIBYX MapalIeNIbHbIX PABHOMEPHO 3apsDKEHHBIX O€CKOHEYHBIX
IIJIOCKOCTEH.

5. Teopema Octporpanckoro-I'aycca u ee mpuMEHEHUE K pacyeTy MO 3apsHKEHHON MPsSMOit
0ECKOHEYHOW HUTH.

6. Teopema Octporpajckoro-I'aycca u ee NpUMEHEHHUE K pacyeTy MoJs 3apsLKEHHOTO 1apa.

7. Paborta mepemenieHusi 3apsAaa B AJEKTpUYecKOM moje. [loTeHIman 31eKTpocTaTuuecKoro
nosig. PasHocTe moteHuumanoB. HampspkeHHOCTh Kak TpaJiMeHT NOTEHLUana. OKBUIIOTEHIMAJIbHBIE
noBepxHocTU. [loTeHman moss cucTeMsl 3apsi0B.

8. LlupKymsimus BEeKTOpa HAIPsKEHHOCTH AJIEKTPOCTaTUYECKOTO TTOJIA.

9. DnexTpuueckoe nose B BemecTse. CBOOOIHBIE U CBSI3aHHBIE 3aps/bl B UAIEKTPUKaAX. THITBI
IUDJIEKTPUKOB.  ODJIEKTPOHHAsT U OpUEHTalMOHHas  moispuszauus.  [lonspuzoBaHHOCTS.
JsnexTpudeckas BOCIPUUMYHUBOCTD. JJIEKTPUYECKOE CMellleHue. [IuaekTpuieckasl IpOHUIAeMOCTh
cpelpl. OIJIEKTpUYECKOE CMelleHue. BpluncieHne HanpsskEHHOCTH TMOJsSL B JIUDJIEKTPUKE.
CerHeToaneKTpruKku. DIEKTPETHI.

10. IIpoBomHMKM B »dJeKTpocTaTHdeckoMm moJie. [losie BHYTpM TPOBOJHHUKA U Yy €TO
MIOBEPXHOCTU. Pacnipenenenune 3aps10B B IPOBOAHMKE.

11. DAeKTPOEMKOCTh YEUHEHHOTO TPOBOAHHUKA. DJIEKTPUUECKasi EMKOCTh YETUHEHHOTO 1I1apa.
OHeprus 3apsHKEHHOIO YEIUHEHHOTO TPOBOJHUKA.

12. B3aumnass eMKOCTh JABYX HpoBoAHMKOB. KonneHcatopsl. EmMKOCTH KOHAEHcaropa.
IlocnenoBarenbHOEe M NApajUIEIbHOE COEIMHEHUS KOHJEHCATOPOB. DHEPrus IOJsl KOHIEHCATOpA.
DHeprus MEeKTpocTaTndeckoro moyisi. O6beMHast INIOTHOCTh YHEPTHH.

13. TIoCTOAHHBIN IEKTPUUECKUIN TOK, YCIOBHE €T0 CyllecTBOBaHUA. Cuila M MJIOTHOCTH TOKA.
DJIEKTPUYECKOE COMPOTUBJIEHUE. YIETTBHOE CONPOTUBIICHUE. DJIEKTPONPOBOJIHOCTh. 3aBUCUMOCTh
YI€IBHOTO CONPOTHUBIIEHUS OT TEMIIEPATYPHI.

14. Croponnue cuibl. D/IC ncrounnka Toka. Hanpspkenue.

15. 3akon Owma pna yuvactka nenu, He coaepxamero OJIC. ComnpoTuBieHue, TOK U
HaIpspKeHUe IpY MOCIe0BaTeIbHOM U MapalieIbHOM COETMHEHUH MPOBOTHUKOB.

16. 3akon OMa a5 osiHOM 1enu. 3akoH OMa 11 HEOJHOPOAHOIO yJacTKa Lenu (s ydacTKa
nernu, coaepxariero uctounuk J/C).

17. Pa3BeTBNeHHbIE MIeKTpHUEcKue 1enu. 3akonsl Kupxroga.

18. PaGoTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKkoH Jlxoyns — JIeHa.
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19. Knaccuueckas 3J€KTpOHHas TEOpUs IPOBOAMMOCTH MeTauioB. BeiBox 3akoHa Oma u
Jlxoymst — Jlenna B auddepennnanbHoi GopMe U3 JJIEKTPOHHBIX MPECTABICHUH.

20. DmexTpuyeckuii TOK B Tra3ax. MoHM3auus Ta3za W pPEKOMOMHALUS  HOHOB.
HecamocTosiTenbHbI U cCaMOCTOSTENbHBIN pa3psia. Buasl pa3psaaos. [1nazma.

21. Konrakt nByx MeramnoB. KoHTakTHas pa3sHOCTh NOTEHLMANOB. TepMO3JIEKTpUUECKOE
SIBJICHUS M UX IPUMEHEHUE.

MarneTusm

1. MarautHoe nose. MarHuTHass MHAYKUMs. JleMiCTBME MAarHUTHOTO IOJS HAa MPOBOJHUK C
TOKOM. 3aK0H Ammepa.

2. MaruutHoe nosie. MarHUTHBII MOMEHT KOHTypa ¢ TOKOM. WHIyKIHST MarHUTHOIO IOJS.
JlelicTBME MarHUTHOTO TOJISl HA KOHTYP C TOKOM.

3. B3aumopelicTBue napasieibHbIX TOKOB. 3aKOH AMIepa.

4. JlelicTBrEe MarHUTHOTO 10JIs HA ABMKYyIuUics 3apsa. Cuna Jlopenua. [1nasma B MarHuTHOM
rosie. Y CKOpUTEIH 3apsKeHHBIX YacTHIl. IddexT Xoia.

5. JIBu>KeHUE 3apsKEHHBIX YaCTHUIL B 3JIEKTPUYECKOM U MAarHUTHOM TOJISIX.

Macc-cnektporpad.

6. 3axon buo-Casapa-Jlamiaca u ero npuMeHeHUE K pacyeTy MarHUTHOTO IOJISI IPSIMOTO TOKA.

7. 3akon buo-CaBapa-Jlamnaca u ero nNpuMeHEHHE K pacueTy MarHUTHOrO IOJii KPYroBOIO
TOKa.

8. Lupkynsuus BEKTOpa MArHUTHOM MHIAYKUMU JUIsI MAarHUTHOIO IOJS B BakyyMe. 3aKOH
IIOJIHOTO TOKAa. MarHuTHOE moJie COJICHOU1a U TOPOHIa.

9. IloTok BexkTOpa MarHMTHOM MHAyKUuUU. Teopema ['aycca s moToka BEKTOpa MarHUTHOU
WH]TYKIIAH.

10. PaGoTa 1o nepemMenieHuto NpoBOJHIKA C TOKOM B MATHUTHOM IIOJIE.

11. MarHuTHBIE MOMEHT KOHTypa ¢ TOKOM. Pabora 1o mepemMenieHui0 KOHTypa ¢ TOKOM B
MarHuTHOM T10Jie. DHEPIrUsi KOHTypa CTOKOM B MarHUTHOM IOJIE.

12. SIBnenue »snekTpoMarHuTHOM uWHAYKuUMH. 3akoHbl Papanes-Makcemia u JleHua.
Bpamenue npoBogsmieii pamku B MarHUTHOM mnoJe. [IpakThuueckoe NpUMEHEHUE SIBICHHS
AJIEKTPOMArHUTHOW WHIYKITUH.

13. SBnenune camomHaykuuu. WMHAyKTHUBHOCTb. WHIYKTUBHOCTH coJjieHOMAa. TOKHM TIpH
3aMBIKaHUU U Pa3MbIKaHUHU LIETIH.

14. BzaumHas unaykuus. Tpanchopmaropsl.

15. DHeprust MarHUTHOTO MOJIS. DHEPTUs MarHUTHOTO MO coeHouia. OObeMHas MIIOTHOCTD
SHEPTUH MATHUTHOTO MOJIA.

16. MarnuTHbIe CBOWCTBa BemiecTBa. MarHWTHBIE MOMEHTHI DJIEKTPOHOB M aTOMOB. THIIBI
MarHetukoB. [[ua-, mapa- u ¢eppomarHeTrku. KpuBas HamarHMuuBaHUs. MarHUTHBINA THCTEpPE3HC.
[Ipupona dheppomaruerusma. Jlomensl. Touka Kropu.

17. OcHoBBI Teopun MakcBenna JUisl IEKTPOMarHUTHOTO MoJjs. BuxpeBoe aneKkTpuueckoe
nosie. Tok cMenieHust. YpaBHeHUs MakcBena Juist 3JIEKTPOMAarHUTHOTO TIOJIsl B MHTETpalibHOM (hopme
u ux ¢usnueckuid cmeicn. [lnockast smekTpomarHuTHas BoiiHA. BomHoBoe ypaBHeHHe. CKOpOCTh
pacnpoCTpaHEHHUs! DJIEKTPOMAarHUTHBIX BOJH. ODHEPIrUs U HMIIYJIbBC 3JIEKTPO-MAarHUTHOTO TOJIS.
[InotHOCTh MOTOKA 3HEprun. BekTop YMmoBa — IlolinTHra. OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH.

18. KonebarenbHblii kKOHTYyp. CBOOOAHBIE TapMOHHYECKHE KojeOaHHs B KojeOaTeIbHOM
KoHType. CBOOOTHBIC 3aTyXalOIINE KOJICOaHUs B DJIEKTPUIECKOM
KoJie0aTenbHOM KOHTYpE.

19. IlepemeHHBI TOK. AKTHBHOE, €MKOCTHOE W HMHAYKTUBHOE COMNPOTHBIICHHUS B IEMH
IIEPEMEHHOT'0 TOKA.

Onruka. KBantoBasi puszuka

1. DnekTpoMarHuTHas U KBAHTOBAsi IPUPOJIA CBETA. SIBJIEHHUSI, TOATBEPKAAIOLIME BOJTHOBYIO U
KBaHTOBYIO IIPUPOJTY CBETA.

2. OcHOBHBIE (HOTOMETPUUECKUE BETHUNHBI U UX STUHUIIBL.
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3. Untepdepennus cBeta. KorepeHTHOCTP 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. [lomydyenune
KOTepeHTHBIX BOJIH. OmnTuyeckas AJWHA MyTU. YcClIoBHE 00pa3oBaHUS MUHUMYMOB U MaKCHMYMOB
MHTCHCUBHOCTH cBeTa npu wuHTepdepenunu. Pacuer wuHTEpEpeHUNOHHON KapTUHBI OT JBYX
KOT'€pEHTHBIX HCTOYHUKOB. HTepdepeHIus B TOHKUX IuieHKax. [[puMenenne nureppepeHnu cBeTa.

4. Nudpaknus cera. DnemeHtapHas BonHa. [lpuniun [rolireHca—®penens. Merox 30H
Openens. udpakius cBeta Ha KPYTJIOM OTBEPCTHH.

5. ludpakmus cBeTa Ha OJTHOM IIEIH.

6. udpakumonnas pemerka. Judpaxkmuonusni crektp. I[lpumenenune audpakiroOHHON
PELIETKH JUIsl ONIPEIEICHNs JUIMHBI BOJIHBI CBETA.

7. Hudpakuus Ha mpocTpaHCTBeHHOU pemietke. Dopmyna Bynbda—bperos. MccnenoBanue
CTPYKTYpPbl KPUCTAJLJIOB.

8. Jlucmepcus cBera. OOmacTh HOPMAJIBHOW M aHOMAJIBHOW naucriepcuu. JucrmepcroHHBIC
criekTpsl. 3akoH Kupxroda. Jlucnepcronublil ananu3. DIEKTPOHHAS TEOPUs AUCIIEPCUU CBETA.

9. Ilormomenue cBeTa.

10. TIlonspusauust cBera. EcrecTBeHHBIM UM mojspu3oBaHHbl  cBeT. llomyuenue
MOJIApU30BaHHOrO cBeTa. [loispusanusi cBeTa NMpU OTpPaKEHUH OT AWANIEKTpUKa. 3akoH bprocrepa.
JIBonHOe nydenpenomiienue. [loasponbl.

11. TIpoxoxkieHue MOIsIPU30BaHHOTO CBETA Yepes3 Moysiponi. 3akoH Maittoca.

12. BpaiiieHue miocKoCTH MOJIIpU3alluy ONTUYECKH aKTUBHBIMU BELIECTBAMM.

13. Dddexr Homnepa.

14. Uznyuenne BaBunosa-UepeHkosa.

15. TemnoBoe wuznyueHue. MHTerpajgpbHas M CHEKTpalibHAs H3IydaTeidbHas CIOCOOHOCTU
(mmotHOCTh WM3IydeHHst) Tena. AOcomoTHO dYepHoe Teno. 3akoH Kupxroda. Crnexkrp u3mydeHHs
abcomoTHO yepHoro Tena. 3akoHbl Credana-bonbimana u Buna. KBaHTOBBIN XapakTep HU3IIydeHUs
ANEKTpoMarHuTHeIX BosiH. @opmyna [1nanka.

16. DHeprus, Macca 1 UMITYJIbC (DOTOHA.

17. ®otordpdexr. OnbiTel 'epria u CromeroBa. Bunmel ¢dorodddexra. 3akoHBI BHEIIHETO
doroapdexra. VYpaBHeHue OiHIITeHiHa U1 BHemHero ¢orodpdexra. KpacHas rpanuna
¢dotordpdekra. O0bsicHEHNE 3aKOHOB BHEIIHETO (oTo3((deKTa ¢ TOMOIIbIO YpaBHEHUS DUHIITEHHA.

18. laBnenue cBeta. OnbIiThl JIebeneBa. KBanToBoe 00bsCHEHHE JaBICHUS CBETA.

19. DkcriepuMeHTHI IO PaCCEeMBAaHUIO PEHTTeHOBCKUX Jiydeil. Dddexkr Kommnrona u ero teopwus.

20. Ctpoenue aroma. Mojenbs aroma Pesepdopaa. JIuckpeTHOCTh SHEPreTHYECKUX COCTOSHUM
atoma. [Toctynarst bopa. Criektp aTroma Bogopoia mo bopy.

21. Ilpupona M mONy4YeHHE PEHTIEHOBCKHX Jiydeil. TOpMO3HOE M XapaKTepHUCTHYECKOe
U3ITyYEeHUs.

22. TlornomeHue, CIOHTAaHHOE W BBIHYXJEHHOE wu3nydeHHs. OnTudyeckue KBaHTOBBIE
reHepaTopsl (J1a3epsl).

23. BonHoBBIE cBo¥icTBa MaTtepuu. BoHOBBIE CBOICTBA 3yIeMEHTApHBIX YacTull. ['umnoresa ne
Bbpoitnsa. [udpakuus snextpoHoB. COOTHOIIEHNHE HEOTIPEAEIECHHOCTEH.

124. DuepreTuueckue 30HbI B KpUcTaJUlax. Pacrpenenenue 37eKTPOHOB MO IHEPreTHUECKUM
30HaM. BanenTHas 30Ha W 30Ha MPOBOAMMOCTH. MeTayibl, TUAIEKTPUKA M MOJIYNPOBOJHUKH.
CoOcTBeHHass W TMpHUMECHas MPOBOJUMOCTH IOJYIPOBOJHUKOB. OJIEKTPOHHBIM U  JIBIPOYHBIH
MOJIYIPOBOJIHUKHU. KOHTAaKT 3JIEKTPOHHOTO M JABIPOYHOIO MOJIYMPOBOAHHMKA (p-N—TEpexoq) U €ro
BOJIT-aMIIEPHAs XapaKTEPUCTHKA.

25. JlromuHecueHuusa. Buasl mromuHecueHuuu. 3akoHel  Crtokca uw  Baswmiosa.
JIroMUHECLIEHTHBIN aHAIN3.

26. Kontakt aByx MeTayuioB. KOHTakTHas pPa3HOCTh NOTEHIMAJIOB. TepMODIEKTpUYECKOE
SBJICHUS U MX IPUMEHEHHUE.

®u3uka aToMa, aTOMHOI0 SI/APA U 3JIeMEeHTAPHbIX YaCTHI]

1. 3apsn, pasmMep U Macca aTOMHOTO sifpa. MaccoBoe u 3apsgoBoe uucia. CoctaB aTOMHOTO

spa: TPOTOHBI W HEUTpoHbI. (OCHOBHBIE XapaKTEPUCTHUKU HYKJIOHOB U saep. M3oTomsl.
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B3aumMoneiicTBre HYKJIOHOB M IOHSATHE O SIIEPHBIX cuitax. JledekT Macchl U SHEPTHsl CBA3H aTOMHOTO
Aa1pa.

2. PagnoakTUBHOCTB. a-, f- W y-WU3IY4YECHUS PaJIUOAKTUBHBIX sifiep. 3aKOHBI CMEIICHHS TpPU
paZMOaKTUBHBIX pacnajax. 3aKkOH pPaJuOAaKTUBHOro pacnazga. llepmon nomypacmana. AKTHMBHOCTB
pPaguoOAaKTUBHOrO Ipenapara. VICKyCCTBEHHas paauOaKTHBHOCTb. PaiMOakTUBHBIE  H30TOIBI.
IIpuMmeHeHne painOaKTUBHBIX U30TOIIOB B HAPOJIHOM XO35MCTBE.

3. Slnepuble peakuuu. TuIbl SAEpHBIX peakiuid. 3aKOHOMEPHOCTH TPOTEKAHUS SACPHBIX
peaKkuuii. JHEPreTUYECKUHN BBIXO/ SIACPHBIX PEAKIUM.

4. Peakuus nenenus snapa. Llennas peakuus nenenus. Ilonstue o a1epHON SHEPreTHKE.

5. Peaknust cunte3a aToMHBbIX sizep. [Ipobiaema ynpapiisseMbIX TEPMOSAEPHBIX PEAKLIMHI.

6. DnemenTapHble YacTUIIBI. THUITBI B3aMMOICHCTBHS 3JI€MEHTapHBIX YacTull. KBapku, JenTOHbBI
U KBAaHTHI. [ UIIEpOHBL.

KOMIUVIEKT TECTOBaasitekymero KOHTpPOJIs 10 JUCUHUIIJIMHE
IIpumepbI TeCTOBBIX 32/IaHUI 110 TEMaM:

Mexanuka. Kojgeoanug 1 BOJHBI

—

1. BennuurHa, paBHas MepBOii MPOU3BOIHOM O BpeMeHU t 0T ckopocTu U MatepHalbHOM
TOYKH, HA3BIBACTCH ... .

2. KonmdecTBo 000pOTOB, COBEPIIIAEMBIX PABHOMEPHO BPAIIAIOIIUMCS TEJIOM 32 €IUHUILY
BPEMEHHU, HA3bIBACTCS ... BPAIICHHUS.

3. Moaynb MakCMManbHOTO CMEUICHHS KOJEOMIOMIelics BEIUYMHBI OT €€ PaBHOBECHOTO
3HAYEHHS HA3bIBACTCS:

1. gacToTol KoeOaHu;

2. aMIUTUTYAON KOJeOaHus;

3. MakCUMaJIbHBIM 3HAaYEHHEM CKOPOCTH U3MEHEHHSI BETUUNHBI;

4. ¢azoii koeOaHus.

MoJekyasipHasi (GM3UKa U TEPMOAUHAMHUKA
1.IIponecc, MIPOUCX OIS npu IIOCTOSSHHOM JlaBJICHUU B CUCTEME,
Ha3bIBACTCH ....
2. JlaBnenune raza B Oamnone P=100 xlla. [Ipu omHOBpeMEHHOM YyBEIMYEHHH B 2 pasa
KOHIIEHTPAlMU U a0CONOTHOM TeMIlepaTyphl 1aBlieHUE Ta3a CTAHET PABHBIM:
1. 100 kIla 2. 200 xITa
3. 25«klla 4. 400 kITa
3. TermoBas mammHa, coBepmu padoty A=10 kI, oTaana oxJiaauTesto

30 x/Ix sneprun. KIIJI 3T0¥ TEmI0BOI MalIMHBI PABEH:
1. 33% 2. 25% 3. 50% 4. 66,7 %

JIEKTPUYECTBO
1.Eciu onekTpuyeckoe TIoJie CO3JaeTcs OTPHULATENBHBIM  3apsiioM, TO BEKTOp €ro
HaANPSDKEHHOCTH B JIF0O0M TOYKE MOJISl HApPaBJIEH ... ... .
2.PaccTossHue MexJy ABYMs TOYEYHBIMH 3apsinamMu (1 = (2 = 2 HKn paBHo 10 cwm.
Hanpspk€HHOCTD  3EKTPUYECKOro TOJsi B TOYKE, HaxOJslIeics MocpeauHe JIUHUH,
COEIMHSIOLIEN 3apsi/ibl, paBHa!
1)4:107 B/m; 2) 8107 B/ 3) 16:107 B/m; 4) 0.
3.Tpu pesuctopa conpotusienueM 1 =2 Om, r;=3 Om u rz3= 6 OM coelMHEHBI TapaJIIeTbHO.
OO6muit Tok B nenu | = 0,5 A. HanpsbkeHue Ha 3TOM ydacTKe e paBHO:
1) 0,5B; 2) 1B; 3) 5,5B; 4) 3B.

Marnerusm
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1.CunoBoil XapaKTepUCTUKON MarHUTHOTO MOJIS SIBJISIETCSL:
1) moTeHmman; 2) MarHuTHas MPOHHUIIAEMOCTH;
3) MarHuTHas UHIYKIHUS; 4) pabora.
2.Cuna F, neiicTByromas Ha NEPHEHAMKYISPHBIH MarHUTHOMY TOJIO MPSIMOM MPOBOJHUK
muHo# =10 cM 1ipu Toke B HEM |=5 A u unaykuuu marautHoro nosis B=3 T, paBHa:
1. .5H 2. 15H 3. 6H 4. 7,5H
3.HeiiTpon BieTen B MarHuTHOE HoONE cO ckopocThio U =2-10° m/cmox yrmom O =60° x
JUHUAM UHAYKIUMU. Uaaykiusa marautHoro nosisiB=1 Ti. [Ipu 3ToM nBM>XKeHUHM HAa HEUTPOH ACHCTBYET
cuna JlopeHua paBHas:
1) 1-10° m/c; 2) 0; 3) 4-10° m/c; 4) 2-10° m/c.

Ontuka. KBantoBas ¢pusuka
1. MuHuManbHbI yroja NaAeHHs, IPU KOTOPOM IIPOUCXOIUT IIOJHOE OTPaKEHHE CBETA,

MEPEeXOIAIIETO U3 CpPelbl C TMOKa3aTelieM MPEeOMIICHUs H1=2 "\/2Bcpe;[y ¢ IIOKa3zaTejaeM
npesnomieHus Ny = 2, paBeH:

1) 45% 2) 90% 3) 180°% 4) 0°
2. DJIEeKTPOMAarHUTHBIE BOJIHBI OHOM ONPENEIEHHON U CTPOro MOCTOSTHHON YaCTOTHI
Ha3bIBAIOTCA:
1) wuneanbHBIMU; 2) Oeryummu;
3) mIoCKuUMY; 4) MOHOXPOMAaTHYECKHUMHU.

3. Hepexoz[ 0eJIoro KajJeHus B KpaCHOC ITpH OCTbIBAHUU MCTaJllIa O0OBSACHSETCS C IIOMOIIIBIO

3aKOHa:
1) Bumna; 2) Kupxroda;
3) Penes-J/xHHCa; 4) Credana-bompMana.

Pu3uka aToMa, aTOMHOI'0 S/IPA M 3JIeMeHTAPHBIX YACTHIL
1. OTHOLIEHNE MOMEHTOB MMITYJIbCA DJIEKTPOHOB, BPALIAKOIIMXCS BOKPYT aTOMHOTO si/ipa Io
CTallMOHApHBIM KpYroBbIM opoutam bopa ¢ Homepamu N1=4 u Ny = 1, paBHoO:
1) 1; 2) 3; 3) 4 4) 5.

2. Hannuue y aTOMOB JIMHEHYATHIX CIIEKTPOB OOBACHAETCS:

1) XaOTHYHBIM TEIJIOBBIM JIBU’KEHUEM DJIEKTPOHOB;

2) cnalbIM B3aUMOJICHCTBUEM MEXKAY aTOMaMU;

3) AMCKPETHOCTHIO YHEPTETUUECKUX COCTOSIHUI aTOMOB;

4) HanuuueM y aTOMOB IIJIOTHOTO sifpa.
3. MaccoBbIM UHCIOM aTOMHOTO Si/Jpa Ha3bIBACTCS:

1) yKCcIO HEUTPOHOB B AIPE;

2) obmiee 9ucao NPOTOHOB U HEUTPOHOB B SI/IPE;

3) Macca sapa;

4) d4ucao NPOTOHOB B SPE.

KOMILIEKT 3AJAHUM 1JISI KOHTPOJIBHOM PABOTHI no aucnuninue

CryneHTy mnpeiaraloTcsi BapHaHThl KOHTPOJBHBIX padOT, BKJIIOYAIONINE IIECTh 3aJaHHi.
Homep BapmaHTa KOHTPOJBHON paboTHl OmpenenseTcs IpernojaaBaresnieM. TemaTnka KOHTPOJBHBIX
pabot copmMupoBaHa MO MPUHIMITY COYETAHUS PA3CIIOB MUCIUILIMHBI. HamucaHuio KOHTPOJIBHOU
paloThI JTOMKHO MpEANIecTBOBaTh M3Y4YEHHUE JIEKIIMOHHOTO MaTepualla, BBIOJHEHHE J1a00opaTOpHO
paboThl U B IPOLIECCE CAMOCTOSITENIbHOM paboThl. JlJisl yCHEeHOro BBIMOTHEHHS] KOHTPOJIbHOM paboThI
HE00XO0/IMMO 03HAKOMUTBCS C JTUTEPaATypoOil, CIUCOK KOTOPOH JaH B paszzaeine 6 pabodeld mporpammbl
«IlepeueHb OCHOBHO M IONIOJIHUTEIBHOM JINTEPATYPBI».
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BAPUAHT

3agaua 1.Teno GporieHo Mo YriioM K TOPU30HTY TaK, YTO €r0 paauyc BEKTOP U3MEHSETCS 10 3aKOHY:
F =3t +(3t—2t?)] . Onpenenuts JaNIBHOCT MOJIETA TENA.

3agaua 2. 'a3 B 3akpbIToM cocyae Harpenu oT t1 = 10 °C go tp = 50 °C. Bo ckonbko pa3 Bo3pociio
JaBJjieHue rasa’?

3anaua 3. Onpenenuts eMkocTh C KOHICHCATOPA, COCTOAIIECTO U3 ABYX HiapukoB quamerpom d = 0,01
M, IIEHTPBI KOTOPBIX HaXOAATCS B BO3ayXe Ha pacctosauu | = 0,20 M Apyr OT Apyra, MPHHSB, YTO
3apsi/ibl Ha MX TIOBEPXHOCTSIX pacipe/esieHbl paBHOMEPHO.

3agaua 4. J[pa IIMHHBIX NPSIMBIX MapaJUIeNIbHBIX TPOBOJHUKA C OJIMHAKOBO HANPaBIEHHBIMU TOKaMH |1 =
2 A ul, =4 A pacnonoxensl Ha paccrosaur d = 10 cmapyr ot apyra. Onpenenutb MarHUTHYIO
MHAYKIMIO B B Touke, jexalieil B cepeiiHe OTpe3Ka NpsIMOM, COSTMHSIONIET0 MPOBOIHUKH.

3agaya 5.Ha mudpakimonnyio pemerky, coaepxkamyio N= 250 mrpuxoB Ha MHJUIMMETp, MaaacT
HOpPMaJIbHO Oe€lblii CBET, a 3aTeM MpOoeLUpYeTCs MOMEIIEHHOM BOIM3M PElIeTKU JMH30M Ha HKpaH.

Paccrosinue ot nmmH3bI 110 dkpana L= 1,2 m.I'paHuiibl BUIUMOTO CHEKTpa: ﬂKp= 0,780 MkM u ﬂq)=

0,400 MmxM. OnipeienuTh LIUPHUHY CIEKTPa MEPBOTO MOPSI/IKA HA SKPaHE.
3agauya 6.CKOJIBKO dHEPruu OCBOOOJIUTCS MPU COEIUHEHUHM OJHOIO IPOTOHA U JABYX HEUTPOHOB B
aTOMHOE 11p0?

TEMBI PE®EPATOB
. AbTepHaTUBHAs YHEpPreTHKA.
. ATomHas ¢usuka. M3otonsl. [IppumeHenue painoakTUBHBIX H30TOIOB.
. beckOoHTaKTHbBIE METO/IBI KOHTPOJISI TEMIIEPATYPHI.
. Bennuaiiime oTkpbITHS (QUBHKH.
. DIIEKTpUUECKHUE pa3psiibl Ha CIIYKOe ueIoBeKa.
. 'onorpadus u ee npuMeHeHUE.
. becipoBoHas nepenayda eKTpUIECTBA
. Audpaxius B Hamien )KU3HH.
. JKunkue xpucrauisl.
. 3HaueHue OTKphITUl [ "anuies.
. Mcnionp30BaHMe 3JIEKTPOIHEPTUN B TPAHCIIOPTE.
. Knaccugukanus u xapakTepuCTUKH JIEMEHTAPHBIX YaCTHII.
. BO3M0OXHOCTH COBPEMEHHBIX JIA3€POB.
. Jleonapyo na BuHum — y4deHsli 1 M300peTarensb.
. MukpoBoaHoBoe n3inydeHue. [lons3a u Bpen.
. Huxona Tecna: )xu3Hb U HEOObIUATHBIE OTKPBITHS.
. Hunsc bop — oaun U3 co3nareneil CoBpeMEeHHON QU3UKH.
. OnTudeckue sBICHUS B IPUPOJIE.
. OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOIUMOCTH.
. IlepeMeHHBIH 2JIEKTPUYECKUNA TOK M €r0 IPUMEHEHHUE.
. [lonynpoBOIHUKOBBIE TaTYMKHU TEMIIEPATYPBHI.
. [IpumeHenne KUAKUX KPUCTAJIJIOB B IPOMBIIIIEHHOCTH.
. [Ipe3onanexTpuyeckuii 3pPexT ero npuMeHeHue.
. CeHcopHble 9KpaHbl U (PU3HYECKHE MTPOLIECCH
. CoBpeMeHHasi CIyTHUKOBAs CBS3b.
. CoBpeMeHHas (puznyeckas KapTUHA MHpa.
. COBpeMEHHBIE CPEACTBA CBA3H.
. ®OTODIIEMEHTHI.

O 0 1N DN KA W —
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®OH/]I OIEHOYHBIX CPEJICTB JJIS1 IPOMEXYTOUYHOM ATTECTAIIUU

KOMIIJVIEKT TECTOBa1s1 npoMe:KyTO4YHOM aTTecTANMU (IK3aMeH)
10 JUCHMILIHHE
IIpumepHbIe 321aHUS HTOTOBOIO TeCTA

1. Kakas u3 Gpopmyst onpeessieT MTHOBEHHYIO CKOPOCTB?

Ar - AT df . S ds
A. <1)> = A ;B.v=lim — ;B.v=—; . v=—/ . Cpenu npeayIo>kKCHHBIX BAPHAHTOB HET BEPHOTO.

A0 At dt ] t dt

2. BBICTPOTY M3MEHEHHUS CKOPOCTH TI0 HAPABJIEHHUIO XapaKTEPH3yET:
A. TaHreHuuansHoe yckopenue; b. HopMmansHOe yckopenue; B. monnoe yckopenue; I'. nmepememienue tena; .
Cpenu MPeaIOKEHHBIX BApUAaHTOB HET BEPHOTO.

3. Jluck BpamiaeTcsi BOKPYT CBOEH OCH. 3aBHCHMOCTD yIJIa MOBOPOTA JucKa oT Bpemenu: ¢(t) = 3t + 5t%,
yroBasg CKOPOCTh JUCKA uyepe3 3¢ OT MOMEHTa Hayasla IBHKEHUS paBHa:
A. 3 pan/c; b. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; J. cpenn npeasioKeHHBIX BAPHAHTOB HET BEPHOTO.

4. Kakas u3 NpeIOKEHHBIX (OPMYJT COOTBETCTBYET Ooiice 00IIell (OPMYIMPOBKE BTOPOrO 3aKOHA
HeroTona?

- dp 2 = _
A.F=uN;B.F= d_E[) i B.F= m> ; T'.F=ma; . Cpenu mpeaiiosKeHHBIX BAPUAHTOB HET BEPHOTO.
r

5. TlpoBeauTe COOTBETCTBHS B (hOPMYJIaX CBS3M MEXK/IY BEJIUYHHAMHE, OMMCHIBAIOIIMMH TTOCTYATEIbHOE U
BpalareiIbHOe ABIKEHHE TI0 OKPY)KHOCTH panuyca R:

A.AS1.oR
B.a 2.¢R
B.2,3.ApR
r.a4.o’R

ous RVe’ + o

6. HHepruoHHBIE CBOMCTBA TEN B OCTYNATEILHOM JBHXKEHHH XapaKTEPU3yeT
A. Bec; b. cuna tpenusd; B. macca; I'. momenT nnepuuu; . umnynsc.

7. K auccunaTHBHBIMCHIIAMOTHOCSTCSL:
A. cuna tspxecty; B. cuna tpenus; B. cuna ynpyrocry; I'. cuiia BCEMUPHOIO TATOTEHHS,
J.cr1aconpoTuBICHUABO3 Ty Xa.

8. Kunernueckas SHEPIUs ONpeaeseTcs o Gopmyiie:

2 2
A.E:%;B.Ezmgh;B.EzFS;F. g=V

s 1. E=Nt.

9. MOMEHT HHEPIHMH MATEPHAILHOM TOUKH ONpPEIeNSeTcs o popMyIIe:

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

.t 7
10. MarepuanbHas ToUKa KOJEONETCS COTNIACHO YPaBHEHUIO X = 5 Sln(g + g) cM.

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

11. MakcumanpHOE CMEIeHHEe TOYKH OT TTOJI0KEHHS PABHOBECHS B KOJIEOATEILHOM MPOIECCE — 3TO ...
A. ammumtyna;  b.uacrora; B.mepuoxm; I. dasa.
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12. Teepmoe Terno, coBepliaroliee MO JCHCTBHEM CHIIBI TSHKECTH KOJIEOAHUS BOKPYT HEMOJBIKHOM
TOPU30HTAIBHON OCH, IPOXOJALIECH Yepe3 TOUKY, HE COBIAJAIONIYIO C IEHTPOM MacC Tela — 3TO0. ..
A. MaTeMaTHuecKuii MasTHUK; b. pusndecknii MmasTHUK; B. Ipy>KUHHBIH MasTHUK;
I'. konebaTenbHBIMKOHTYP.

13. Tapmonuueckoe Kkosebanue 3amano ypasuenuem X = ASiN(at + «). Kakas dopmyna onpenensier
KHHETHYIECKYIO DHEPTHIO 33IaHHOTO KojeOanus £, =...?
2,52 2 52
A A
B
2
14. PeanbHblii ra3 MOXKHO CUMTATh HICATBHBIM IIPH. ..

A. Hu3KkoM naBneHnn; b. Beicokoii Temmepatype; B. manom oobeme; I'. Oombiiol MONEKyISIpHO Macce;
JI.HU3KOHUBIAKHOCTH.

Mo Mo

A. (M2 A2 sin? (wt +a))/2; B. cos2 (@t + @) : T. Acos(at +a)

15. B cootBercTBHU ¢ ocHOBHBIM ypaBHeHueM MKT npoussenetue nasienus (p) u oobema (V) paBHO:

A. 312 kT, B.%(EQN ; B.kTINp; I'.RT/M; J.VRT.
16. YcraHOBHTECOOTBETCTBHE:
Buo eazosoeo npoyecca: Yenosue npomexanusi npoyecca (0151 0aHHOU MAccovl 2a3a):
1) wu3oTEpMHUYECKHUIAIPOLIECC A.p=const
2) H30XOPUYECKHHUIIPOLIECC Bb.Q=0
3) u300apHUECKUAIIPOIIECC B.V=const
4) anmabaTHBIHMIPOIECC I.T=const

17. Cuna BHyTpeHHETO TpeHHsS MEXIy claosMu skuakoctd F=2 H. Ipu yBenuuenun B 2 pasa rpagdeHTta
CKOPOCTH U YMEHBIIICHUHU B 2 pa3a IUIOMIAIN CIOER CHjla BHYTPEHHETO TPEHUSI CTAaHET PaBHOM:
A. 1H; b. 2 H; B. 4H; I'. 8H.

18. Bennuuna, KOJMYECTBEHHO XapaKTEPH3YIOINAs CHOCOOHOCTh HAdJIEKTPU30BAHHBIX TENl OKAa3bIBaTh
SJEKTPUYECKOE BO3JAEHCTBUE Ha Jpyrue Teja M IOABEPraTbCsi CaMUM 3STOMY BO3JCHCTBUIO,

Ha3bIBAETCH. ..
19. TMonb3ysich  NPUHLUIOM  CYNEPIIO3UIUM  TIOJIEH, Al
ONpPEAEITUTE HAIPABICHUE BEKTOpA HANpPSKEHHOCTH 6 6
pesyabTupytomero nons B Touke C, ecau 1mone
CO3/1aHO PaBHBIMHU I10 MOJYJIIO 3apsIaMU. O
4 2
A.2. Bb.4. B.1. TI.3 /.5
20. HampsskeHHOCTh  Wepe3 MOTEHIHAl MOXET ObITh V3

BBIpaKEHA cleayromuM obpaszom: E =
A. qo(p, —9,): B (@, —9,); B.gny; T. (-gradg); . Cpean npeuioxeHHbIX BAPUAHTOB HET BEPHOTO.

21. Jlns onpeseneHns Hanps)KEHHOCTH DIIEKTPOCTATHYECKOTO TOJISt PABHOMEPHO 3apsKEHHON OECKOHEYHON
TUTIOCKOCTH B BAKyyM€ UCIIOJIB3YeTCsl clieayromas popmyaa:

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

A.E=0lg,; B.E=
22. DIeKTPUUECKUMTOKOMHA3BIBAETCS. . .

A. XaoTHYHOE JABUKXCHHUEC YaCTHIL, b. HaIllpaBJICHHOC JIBWXCHUEC MOJICKYII; B. YHOOPAAOYEHHOC OBHKXCHHC

3apSDKEHHBIX YACTHI, T) JIF000E TPOU3BOJIBHOE JIBIKEHHE DIICKTPOHOB; ) CPEIH MPEIOKCHHBIX BAPHAHTOB

OTBETOB HET BEPHOTIO.

23. Pabora Toka onpenensiercs kak dA = ...
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A.Udq; B.IUR;B.Edt ‘T.IR; M. cpenu mpennoKeHHbIX BAPUAHTOB OTBETOB HET BEPHOIO.

24,
3ammmmute 1 mpaBmino Kupxroda mist yzna A u 2 npasmio s koatypa ABC/L.
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