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1. lWWudcp v HammeHoBaHMe HanpaBneHUs NOAroTOBKMU:

15.03.01 MawmrHocTpoeHne

2. Mpodunb noaroToBKU:

TexHonoruun, obopyaoBaHue 1 aBTomMaTM3aunsa MalMHOCTPOUTENBbHbLIX NPOM3BOACTB
3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. ®opma oby4eHUnA: o4Hasi, 3a04Has

5. Kacheppa, oTBevalLwwan 3a peanusaumio QUCLUUNIIUHBbI: €CTECTBEHHOHAYYHbIX U 00Le06-

pa3oBaTenbHbIX AUCLUMNMNH
6. CocTaButenb nporpammbl: C.E. 31031H, kaHaONOAT PU3NKO-MaTEMATUYECKUX HAYK, OOLIEHT

7. PekomMeHpgoBaHa: Hay4HO-MeToaudecknm coBeToM dpakynbteta dunuana (npotokon Ne 9
oT 19.06.2019r.)
8. CemecTpbl: 2-4



9. Llenn 1 3apaum y4e6HON AUCLMNNUHDI:

Lenb ancumnnuHbl: doopmmpoBaHue y yayLimx MHXeHepoB CUCTeEMaTMYECKNX 3HaHM B obna-
CTW KINacCu4ecKon n CoBpeMeHHON (OU3NKN N TOTOBHOCTU UCNOMb30BaTb 3TU 3HaAHUSA B nNpodec-
CUOHAIbHOW OeATENbHOCTM.

3agayuum aUCUMNIINHLI:

- pacKpbITb OCHOBHbIE 3KCNEepUMeEHTasbHble 3aKOHOMEPHOCTU PU3NYECKUX ABMNEHUN;

- cooBbWmMTb CcTygeHTam coaepxaHne byHOaMeHTanbHbIX OU3MYECKUX 3aKOHOB, TEOPUNA,
MeTO0B KIacCU4eCckon N COBPEMEHHON (PU3UKMU;

- NpoaHanM3npoBaTb OCHOBHbIE NMPUHLUUMBI MOOENMPOBAHNA (PU3NYECKUX SABNEHWUI, yCTa-
HOBUTb 0651aCTb NPUMEHUMOCTU ATUX MOAENEN;

- chopmupoBaTb HaBbIKWU NPOBEAEHUS (PUNYECKUX IKCNEPUMEHTOB, paboTbl C U3Mepu-
TenbHOW annapatypon n 06paboTkn pe3ynbTaToB M3MEPEHMI C UCMONb30BaAHMEM MaTeMaTmnye-
CKMUX MeTO[0B;

- pacKkpbITb CBA3b (PU3NKN C TEXHUKOW, NOKasaTb Onepexarollyto posfib HaykM Ha COoBpe-
MEHHOM 3Tane pa3BUTUA TEXHUKM;

- (bopmmpoBaTb Hay4YHOE MUPOBO33PEHNE, OEMOHCTPUPYHA TEOpETUYECKME U SKCNEPUMEH-
TanbHble BO3MOXHOCTM (PM3MKM B MO3HAHMM OKpYXalolero Mvpa n B obnactu pelueHus pas-
NNYHBIX NHXXEHEPHbIX 3a4au.

10. MecTO y4yeb6HON ANCLUUNIUHBLI B CTPYKTYpe obGpa3oBaTesibHOW NporpamMmbl:
OucumnnnuHa dnsmnka Bxogmt B 6nok b1 «Aucumnnuuiel (Moaynm)» n oTHocuTcs K 6a3oBon YacTu
obpasoBaTtenbHON nporpaMmmbl. [Ona ocBoeHust AUCUMNNHBI Pu3nka CTyOeHTbl UCMONb3YHT
3HaHUSA, YMEHUS, HaBblkK, COOPMUPOBAHHbIE B paMKax AucumniuH no sBoeldopy OcHOBbI hrsun-
Kn/AnemeHTapHas dpuaunka.
Ansa nsyvyeHus gaHHon gMcumnianHel HeobxoauMo:

3HaTb: KNKYEBblEe 3KCNEPUMEHTBI, NpUBeALINE K U3MEHEHNIO NpeacTaBneHnin o6 okpyxato-
wem mupe (onbiThl LUTepHa, Pesepdopaa, v ap.); ypaBHEHUS, ONUCHIBAKOLME COCTOSHNE Mak-
POCKOMUYECKMUX CUCTEM C pPasfiMyHbIMU CBONCTBaMU;

yMeTb: aHanu3npoBaTb MHAPOPMALMIO MO (PU3MKe U3 PaA3IIUYHBIX UCTOYHUKOB C pa3HbIX TOYEK
3peHns, CTPYKTYpupoBaTb, OLUEHUBaTb, NPeacTaBnsaTb B LOCTYNHOM Ans ApYrux Buae; camo-
CTOATENIbHO MOMNOSTHATL 3HaHUA nyTem paboTbl ¢ y4eBHON, Hay4YHO-NONYNSIPHON U HAY4YHOW Nn-
TepaTtypou;

BNageTb: MeTo4aMn TEOPETUYECKOro UCCreAoBaHUA (OU3NYECKUX SBMEHNA, NPOUCXOAALLMX
B NpUpoAe; HaBblkaMW UCMONb30BAHNA HAYYHOro 3blka, Hay4YHOW TEPMMUHOMOMK; HaBblKamMu
peLleHna pusmyecknx sanau.

Ycnosusa peanusauuu gucumnnuHbl gna nuy ¢ OB3 onpegensitotcs 0cobeHHOCTSAMU

BOCMNPUATUS y4ebHOM MHOPMaLMM U C Y4ETOM UHOMBUAOYaNbHbIX NCUXOU3NYECKUX OCOBEH-
HOCTEMN.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA Mo AucuMNNMHe/Moaynio (3HaHUA, YMEHUSA,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbIiMU pe3yfbTaTaMu OCBOEHUsI obpa3oBaTenbHOMU
nporpamMmbl (KOMNETEHUUAMU BbINMYCKHUKOB):

KomneTteHuus lMnaHpyemble pesynbtaTbl 06y4yeHus

Kop HassaHue

OrK-1 3HaeT:
YMEHMEe MCnonb30oBaThb OC-
- OCHOBHbIE 3aKOHbI (OU3MKN, METOAbI MaTEMATMYECKOrO aHanm-
HOBHbI€ 3aKOHbI ECTECTBEH- _
3a U MO4EenMpoBaHuUs;
HOHay4YHbIX ANCLUMMITUH B
o - CTaHAapTHblE METOAbl TEOPETUYECKOIrO U SKCMEPUMEHTANBHO-
npodeccmoHanbHon ges- }
ro nccnegoBaHus u3nyeckmx o6 bEKTOB;
TEeNbHOCTU, NPUMEHATL Me- yMeeT:
TOAbl MaTEMATUYECKOro aHa-
- NCMONb30BaTb OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX ANC-
nn3a v MOAENMpPOBaHNS, N .
LUUNAUH B NpodeccnoHanbHOM AesaTeNbHOCTY;
TEOPETUYECKOro N IKCnepu-
- Ucnonb3oBaTtb hmanyeckme Npnbopbl, NPOBOAUTL U3MEPEHNUS
MEHTanbHOro NccneaoBaHNs
r3M4ECKNX BENUYMH, TPAMOTHO NPEACTaBNATb MX pesynbTa-




Thl;
BnapeeT:

- HaBblkaMu NPOBEAEHUS AKCNEPUMEHTAalbHOro uccnegoBaHus
PUr3NYECKNX 0O BHEKTOB;

- npocpeccrnoHanbHOM TEPMUHONOIMEN, UCMONb3YEMON Npu pe-
LeHnn 3agau.

12. O6bemM gucuUNNUHbLI B 3a4eTHbIX eauHuUax/yac. — 13/468.

Popma NpoOMeXYTOHYHON aTTeCcTalum 3a4em ¢ OUEeHKoU/ 3K3aMeH

13. Buabl yue6HoM paboThbl
Ou4Has ¢popma o6y4eHus

TpyaoemMKocTb
Bug yyebHow paboTbl Beero Mo cemecTpam
cem. 2 cem. 3 cem. 4
KoHTakTHas paboTa, B TOM Yucne: 216 72 72 72
nekyum 108 36 36 36
npakTn4eckne 3aHaTus 54 18 18 18
nabopaTtopHbie paboThl 54 18 18 18
CamocTodartensHas paborta 180 72 72 36
dopma MPOMEXYTOYHON aTTecTaumm 72 330 36 36
(3a4em c oyeHkol, ak3ameH 36 4ac.)
Wtoro: 468 144 180 144
3aoyHas ¢popma o6yyeHus
TpynoemMkocTb
Bug yuebHol paboTbl Beero Mo cemecTpam
cem. 2 cem. 3 cem. 4
KoHTakTHasa paboTa, B TOM yucne: 46 20 14 12
nekummn 22 8 8 6
npakTU4yeckne 3aHATUS 12 6 2 4
nabopaTtopHbie paboThl 12 6 4 2
CamocTtodartenbHas paborta 400 120 157 123
dopma NpomexyTovHon aTTecTaLmm
(3a4yem c oyeHkol — 4 vac., 22 4 9 9
3K3ameH — 9 yac.)
Wtoro: 468 144 180 144
13.1. CopepxaHue AUCLUUNIUHDI
OuHas ¢hopma o6y4eHus
Ne n/n HanmeHoBaHue pasgena guc- ConebKaHNE DA3AENa ANCLAMIHDI
UMMIIUHBI Aep pasf Anctl
1. lekuum

Paspen |. Mexa

HUKa. MOJ'IeKyJ'IFlpHaFl ¢)M3VIK8 n TepMoanHamMunKa

BeepneHue

MpeameT 1 3HaYeHne pU3NKM B COBPEMEHHOM MUpe. DKcnepu-
MeHTasbHas U TeopeTndeckas dumsuka. MNpuknagHas gusmka.

1.2

1 BpallaTenbHOro ABMXeHUN

KuHematuka noctynaTtesibHOro

OTHocuTenbHOCTb ABWxeHus. MNpeacTaBneHns HbloToHa o
CBOICTBax NpocTpaHcTBa 1 BpeMeHn. Cuctembl oTcyeTa. Pagu-
YC-BEKTOP, BEKTOPbI NepeMeLLEeHNs!, CKOPOCTU, YCKOPEHUSI.
TaHreHumnansHoe 1 HopMarsibHoe yckopeHue. OCHOBHbIE 3a4aum
KMHEeMaTUKKU. YTIoBble NepeMeLLeHe, CKOPOCTb U YCKOpPEHUE.
CBsI3b JIMHENHbIX U YIMOBbLIX BEMUYMH.

1.3 [JnHamnka maTepuanbHOn TOY-

MepBbin 3akoH HboTOHA. MIHepuuanbHble cucTeMbl OTcHeTa.




KN N CUCTEMbI MaTepuarbHbIX
TOYeK

Cwvna, NpyHUMN HE3AaBUCMMOCTU AencTBus cun. Cunbl B Npupo-
e, dbyHaameHTanbHble B3aumoaencTaus. Bropon 3akoH Heto-
TOHa.

Macca, umnynbsc. TpeTtuii 3akoH HetoToHa. MNpuHUmMn oTHOCK-
TenbHocTu Manunes. MpaHULbl NPUMEHMMOCTUN MeXaHUKM Hibto-
TOHA.

14 3akoHbl coxpaHeHus. 3akoH coxpaHeHusa nmnynsca. KoHcepBa-
PaboTa n mexaHu4yeckasi aHep- | TUBHbIE N HEKOHCEPBATUBHbBIE CUJIbI 1 CUCTEMBI.
rMsi. 3aKoH coxpaHeHus aHep- | PaboTta. CBA3b cunbl ¢ NoTeHLMansHom aHepruen. Bugpl pas-
rmm HOBeCcUs. QHEPrust MEXaHNYECKOro ABMXEHUS. 3aKOH COXpaHe-
HUA 1 NpeBpaLLeHns 3Heprum.
1.5 OcobeHHOCTN MexaHukn TBepaoro Tena. MoMeHT uHepLmun.
MexaHvka TBepaoro Tena
Hedopmauna TBepgoro tena.
1.6 TaroteHne Cwuna TsbkecTu. [lanbHoencTeme.
1.7 MexaHvka ynpyrux Ten Hedopmaunn n ux suabl. Npeagen ynpyroctn. geansHo ynpy-
roe Teno.
1.8 OnemeHTbl cneunanbHon Teo- | OcHOBHble NOHATUSA. MMocTynatel ArHWwTeHa. NpeobpasoBaHuns
pyy OTHOCUTENBHOCTH. JlopeHua.
1.9 OcHOBHbIe NpeacTaBneHns MONEKYNapPHO-KMHETUYECKON TeOpUn
rasoB. [laBneHue razoB. TemnepaTypa u ee usmepexue. Abco-
OcHoBHbIe npeacTaeneHns | NoTHas Temnepartypa. MiaeansHein ras. YpasHeHne MeHgenee-
MOIEKYMNSAPHO-KNMHETUYECKOM Ba-KnanenpoHa. MasoBble 3akoHbl. OCHOBHOE ypaBHEHWE More-
Teopuun (MKT) rasos. KyNSAPHO-KMHETMYECKOWN Teopuu ra3oB. [ocTtoaHHaa bonbumaHa.
MonekynapHO-KMHETUYECKOE UCTONIKOBaHMe abComioTHOM TeEM-
nepartypbl 1 JaBneHus.
1.10 TepmognHammnyeckas cuctema. TepmoamHamudeckoe paBHoBe-
cune. BHYTpeHHAA 3Heprus, 1 ee U3MeHeHve npu B3ammoaen-
CTBUM TepMoanHamMu4eckux cuctem. PaboTa v TennoTa kak
OCHOBbI TEPMOAVHAMMKY dopMbl 0bMeHa aHeprven mexagy cuctemamu.
lMepBoe Hayano TepmoanHamuku. NpuMmeHeHne NnepBoro Havana
TepmMoguHaMuKkn K nsonpoueccam. Tennoemkoctb. Bropoe
Hayano TepmoguHamukn. ObpaTnmMble n HeobpaTMMble Npouec-
cbl. Tennosble MalwvHbl. aeanbHblv umnkn KapHo.
1.1 Cwvnbl 1 noTeHUManbHasa aHEpPrust MEXMONeKynapHoro B3amMmo-
PeanbHble rasbl 1 XMAKOCTU dencTeus. YpaBHeHue BaH-gep-Baansca.
CsowctBa xngkocten. [NoBepxXHOCTHOE HaTsXXeHue.
1.12 CBolicTBa TBEpABIX TN CtpykTypa. Vicnonb3oBaHne mogenen. CBepxnpoBoANMOCTb.
CvmmeTpusa 1 knaccudumkaumsa KpMcTansos.
2 Pasgen Il. OnektpuyecTtBo 1 marHeTusm. KonebaHus n BomnHbI
2.1 AnekTpuyeckune 3apagbl. 3akoH KynoHa. Qnekrpudeckoe norne B
3 BakyyMe. PaboTa cun anektpocTtaTtuyeckoro nons. MNoteHyunan.
nekTpocTaTuyeckoe none B
BaKyyme OnucaHue anekTpocTaTMYeCcKoro Nons ¢ NOMOLLbLIO NOTeHuuana
W BEKTOpa HarnpsKeHHOCTU nons. SKBMNOTEHUManbHbIe NoBepX-
HOCTU 1 CUNOBbIE NIUHUM.
2.2 OnekTpocTtaTnyeckoe nose B Tunbl guanekTpukos. MNonapunsauunsa guanekTpukos. JuanekTpu-
ONaneKkTpuke Yyeckas npoHuLaemocTb cpefbl. CerHeToaneKkTpuKku.
2.3 lMpoBOOHMKM B anekTpocTaTu- | QnekTpocTaTudeckas MHAYKUUSA. SNeKTPOEMKOCTb. DNEKTPOEM-
YeCcKoM norne. KOCTb yeANHEHHOro npoBogHuKka. KoHgeHcartopsl.
2.4 AnekTpnyeckun Tok. 3akoH OMa anst OAHOPOLHOrO ydacTKa Le-
nn. ConpoTuenexHne npoogHuka. CTOPOHHME CUIbl. DNEKTPO-
3aKoHbl MOCTOSAHHOIO 3NeK- ABwxyLas cuna. MctodHmkm Toka. 3akoH Oma ansg HeogHoOpoAa-
TPUYECKOro ToKa HOrO y4acTka u Anis 3aMKHYTon (noniHon) Lenu. 3akoH [hkoyns-
JleHua. Pa3BeTBnéHHbIE anekTpudeckue uenu. MNpasuna (3ako-
Hbl) Knpxrodga.
2.5 ONeKTPNYECKMIN TOK B pa3nuy- | SNEKTPUYECKniA TOK B MeTannax. OrnekTpuyeckun ToK B pacTBo-
HbIX cpefax pax 1 pacnnasax 3MeKkTPONUTOB. ANeKTPUYECKUn TOK B rasax.
2.6 M Cwuna JlopeHua. Haykums marHuTHoro nond. Baanmopgencrtsue
arHUTHoe nore.
TokoB. Cuna Amnepa. OnbiTbl Papages.
2.7 3akoH anekTpoMarHuTHon uHaykuun dapages n npasuno JleH-
AnekTpoMarHuTHasa UHAYKLNS
ua. CamonHayKUmsS.
2.8 MarHuTHbIe CBOMCTBaA BeLle- MarHeTtukn. OuamarHeTtukn. MNapamarHetuku. deppamarHeTUku.
cTBa M'mcTepesnc.
2.9 Cuctema ypaBHeHun Makc- 3HayeHue ypaBHeHun Makceenna. Cuctema ypaBHeHu Makc-




Benna

Benna. duanyeckun cmeicn ypaBHeHun Makceenna. ['paHuupl
NPUMEHNMOCTU ypaBHeHu Makceenna.

2.10 CKOpOCTb U yCKOpEeHMEe Mpu rapMoHMYeckom konebaHun. Ypas-
HeHne OBWXEHUSI MPOCTENLUNX MexaHuyeckux cuctem 6es Tpe-
MexaHnueckue un anektpomar- | Hua. MaaTtHukun. MapameTpbl anekTpu4eckmx konedaHmn.
HUTHble KonebaHus CobcTtBeHHasa 4actoTta konebaHun. KunHeTunyeckasi, MNOTEHLU-
anbHaga 1 nonHasi aHeprua konebnwweroca Tena. 3atyxawoLume
KonebaHwus.
2.11 BonHbl. Bugbl BonH. CkopocTb BOMHbI. [nockue n cdepuydeckme
Ynpyrue BOmnHbI _ N _
BOJ/THbI. YpaBHEHWE NNOCKON rapMOHNYECKOM BeryLen BomHbl.
2.12 OneKkTpoMarHMTHble BOJHbI, UX CBOMCTBA. CKOPOCTb 3MEKTPO-
OnNeKTpOMarHuTHbIE BOJHBI N
MarHMTHOW BOSHbI. QNEKTPOMarHMTHOE M3Nny4YeHne 1 ero Bugpl.
3. Pasgen Ill. OnTuka, kBaHTOBasi hu3nka
3.1 WHTepdepeHumns ceeta. BpemeHHas n npocTpaHCTBEHHAs Kore-
pPeHTHOCTb. MeToabl NOMy4eHNsA KOrePEHTHBIX MCTOYHUKOB CBETa:
BonHoBas onTtuka
onbIT KOHra. IHTepdepeHUmns B TOHKUX NneHkax. dudpakums cee-
Ta. AudpakumMoHHas peLleTka Kak cnekrpanbHbii npubop.
3.2 r OcCHOBbI reoMeTprYeCcKor ONTUKK, NpuHUUN depma, npenome-
eomMeTpuyeckas onTuka
HUE N OTPaXXEeHMe CBETA, NONTHOE BHYTPEHHEE OTPaXXEHME.
3.3 KsaHTOBas npupoga usnyde- TennoBoe usny4yeHune n ero xapakrepuctmkn. Mogens 4€pHoro
HUs Tena. 3akoH Kupxroga. 3akoHbl CtedaHa-bonbumana.
3.4 OcHoBbl kBaHTOBOM MexaHuku | MNoctynatbl WpéauHrepa, BopHa n NenseHbepra.
3.5 MpocTenwmne 3agaym KBaHTO- CeoboaHas vactmua. Yactmua y 6apbepa. TyHHenbHbIM 3dh-
BOW MEXaHWKM dekT. Cynepnosnums KBaHTOBbIX COCTOSHUMN.
3.6 MHOro3aneKTpoHHbIE aTOMb! O6LWwwme NpYHUMUMIbI OMUCaHNSA MHOTO3MEKTPOHHbIX aTOMOB.
3.7 B o doToanekTpudeckmin apeKT; ero aKkcnepumMeHTanbHoe uccne-
3aMMOJENCTBME U3NYYEHUS C N y
poBaHue. Addekt KomntoHa. YpaBHeHne JnHwTenHa. doTo-
BELLECTBOM. bl
3.8 Pusnyeckas ctaTucTmka OdpdekT M'mMbbca. Pacnpegenenne Makcesenna
3.9 OnemeHTbl HU3NKKN TBEPZOro lMoHsATMe O 30HHOM Teopun TBEpPAbIX Ten. MeTtannsl, AManeKTpu-
Tena KV M NONyNpOBOAHUKM MO 30HHOW TEOPUMN.
3.10 DNEMEHTbI (U3MKM ATOMHOO Mopenb atoma Bogopoaa bopa-Pesepdopaa. OnbiTel Pe3ep-
SIPA M ANEMEHTAPHBIX YACTHLL, doppaa. Cocras agpa. HyknoHbl. 3apag 1 MaccoBoe YnCro aa-
pa. OHeprus cea3un sagpa. Nsotonsl.
3.1 O0630p HEKOTOPbLIX NEpPCMek-
TMBHbIX HanpaBfeHu coBpe- lMepcnekTyBHbIE HaMPaBNEHUA COBPEMEHHOW UMK,
MEHHOW PU3NKN.
2. NpakTnyeckue 3aHaTUA
Pasgen |. MexaHuka. MonekynsapHasa dusuka u TepMoamHaMumka
1.2 OTHocuTenbHOCTb ABMXeHUS. MNpeactasneHns HetoToHa O
CBOWCTBax NpOCTpaHCcTBa 1 BpeMeHn. Cuctembl oTcyeTa. Pagu-
KuHemaTtuka noctynaTenbHOro | yc-BeKTOp, BEKTOPbI NEpPEMELLEHNS, CKOPOCTU, YCKOPEHUSI.
1 BpaLwaTenbHOro ABUKEHNN TaHreHumanbHoe 1 HopMarnbHoe yckopeHne. OCHOBHbIE 3a4a4u
KMHEMaTUKN. YTNoBble NepeMeLLeHne, CKOPOCTb U YCKOPEHMe.
CBs13b NIMHENHbIX 1 YIMOBbIX BEMNYMH.
1.3 MepBbIvi 3aKoH HbtoTOHA. VIHEpUManbHbIe cUCTEMbI OTCHETa.
Cwvna, NpyHUMN HE3AaBUCMMOCTU AencTBus cun. Cunbl B NpUpo-
OuHamnka matepuansHou Tou- | ae, yHAaMeHTanbHble B3aumMoaencTaus. Bropon 3akoH Hito-
K/ M CUCTEMBbI MaTepuarnbHbIX | TOHa.
ToYekK Macca, umnynbsc. TpeTtuii 3akoH HetoToHa. NpuHUMi OTHOCK-
TenbHocTu Manunes. MpaHuLbl TPUMEHMMOCTN MeXaHukn Hbto-
TOHa.
1.4 3akoHbl coxpaHeHus. 3aKoH coxpaHeHus umnynsca. KoHcepBa-
PaboTa n mexaHu4yeckasi 3Hep- | TUBHbIE Y HEKOHCEPBATUBHbLIE CUJIbl U CUCTEMBI.
rms. 3aKOH COXpaHEHUs SHep- PaboTta. CBs3b cunbl C NOTEHUMansHon aHepruen. Bugpl pas-
rmm HOBECWUsl. DHEpPIrnst MEXaHUYECKOro ABMKEHUS. 3aKOH coxpaHe-
HUS 1 NMpeBpaLLEeHUs SHEPTUN.
1.5 OcobeHHOCTN MexaHukn TBepAaoro Tena. MomMeHT uHepLmu.
MexaHuka TBepgoro Tena
Hedopmauna TBepgoro tena.
1.6 TaroteHne Cuna taxecTtn. [lanbHoaencTeume.
1.8 OnemeHTbl cneunansHomn Teo- | OCHOBHbIe NOHATMSA. [MocTynaTbl ArHwWwTenHa. NpeobpasoBaHust
pyy OTHOCUTENIBHOCTH. JlopeHua.
1.9 OcHoBHbIe npegctaenexHuns | OCHOBHblE NpeACcTaBNeHUss MONEKyNAPHO-KUHETUYECKOW TEOpUM




MOSEKyNAPHO-KNHETUYECKOW
Teopumn (MKT) rasos.

rasoB. [laBneHue rasoB. TemnepaTypa u ee nsamepeHme. Abco-
noTHas Temnepartypa. ioeanbHbiv ra3. YpasHeHue MeHpaenee-
Ba-KnanenpoHa. Na3oBble 3akoHbl. OCHOBHOE ypaBHEHUE Mone-
KynsApHO-KMHETUYECKon Teopum ra3os. [ocTosHHas bonbumaHa.
MonekynsapHO-KMHETUYEeCKoe NCTONKOBaHe abConioTHON TeM-
nepartypbl 1 aBneHus.

1.10 TepmognHammnyeckasi cuctema. TepmoanHammyeckoe paBHoOBe-
cune. BHYTpEHHASA 3Heprus, 1 ee namMeHeHve npu B3aMmoaen-
CTBUM TepMmoanHamu4eckux cuctem. PaboTta n Tennorta kak
OCHOBbI TEPMOAVHAMMKY dopMbl 0bMeHa aHepren mexagy cuctemMamu.
[MepBoe Hayano TepmogmHamuku. NpuMeHeHue nepBoro Havana
TepMoanHaMuKK K nonpoueccam. TennoemMkocTb. Bropoe
Hayano TepmoguHamukn. ObpaTnmMble n HeobpaTMMble NpoLec-
cbl. TennoBble MalnHbl. MaeanbHbivi umnkn KapHo.
1.11 Cwunbl 1 NOTEHUManNbHasa SHePrna MeXMOeKynsapHoOro B3anmo-
PeanbHble rasbl 1 KMOKOCTU aewncteus. YpaBHeHue BaH-gep-Baanbca.
CaouicTtBa xugkocten. [oBEepXHOCTHOE HaTsKEHUE.
2 Pasgen Il. OnektpuyectBo n marHeTnam. KonebaHus 1 BonHbI
2.1 AnekTpnyeckune 3apagbl. 3akoH KyrnoHa. Qnekrpudeckoe norne B
Bakyyme. PaboTa cun anektpoctatudeckoro nons. MNoteHyuwan.
drnekTpocTtaTuyeckoe none B
BaKyyME OnncaHne aneKkTpocTaTMyYecKoro Nons ¢ MOMOLLbIO MOTeHumana
N BEKTOpA HanpsbkeHHOCTW Nonsi. AKBUNOTEHUMArnbHbIE NOBEpPX-
HOCTU 1 CUIOBbIE NTVHUMW.
2.2 OnekTpocTtaTuyeckoe none B Tunbl AnanekTpukoB. MNonapunsauma AManekTpukoB. AnanekTpu-
ONaneKkTpuke yeckasl MpoHuLaemMocTb cpegbl. CErHeToaNEeKTPUKM.
2.3 lMpoBOAHMKM B 3NEKTpPOCTaTh- | AneKkTpocTaTudeckas MHOYKUUS. DNeKTPOEMKOCTb. DNEKTPOEM-
YecKOM none. KOCTb yeanHéHHoro nposogHuka. KoHgeHcartopsl.
2.4 OnekTpnyeckmin Tok. 3akoH OMa ons ogHOPOAHOrO yvacTka Le-
nn. ConpoTuenexHne npoBogHuka. CTOPOHHME CUIbl. NEKTPO-
3aKoHbl MOCTOAHHOTO 3ekK- aBwxkywias cuna. ictovHukm Toka. 3akoH Oma anga HeogHopoga-
TPUYECKOro ToKa HOro yyacTka 1 Ansi 3amMmkHyTon (nonHon) uenw. 3akoH [xoyns-
JleHua. Pa3BeTBnéHHbIE anekTpudeckue uenu. MNpasuna (3ako-
Hbl) Knpxrodga.
25 OnNeKTpNYECKMIn TOK B pa3nuy- | SNEeKTPUYeCcKnin ToK B MeTannax. OrnekTpuyeckun Tok B pacTBo-
HbIX cpegax pax 1 pacnnasax dMeKTpOnMTOB. DNEeKTPUYECKMIA TOK B ras3ax.
2.6 Cwvna JlopeHua. MlHaykunsa marHmuTHOro nons. Baanmopgencteue
MarHuTHoe norne.
TokoB. Cuna Amnepa. OnbiTol Papages.
2.7 3aKkoH anekTpomarHuTHon nHaykuum dapaged v npasuno JleH-
OneKkTpoMarHuTHasa MHAYKLUS
ua. CamonHayKums.
2.10 CKOpOCTb 1 yCKOpPEHME MpU rapMOHMYECKOM KonebaHun. Ypas-
HeHVe OBWXKEHUS MPOCTENLLNX MEXaHW4YecKnx cuctem 6es3 Tpe-
MexaHu4yeckne 1 anektpomar- | Hus. MasTHuKW. [MapameTpbl aneKkTpu4eckux konebaHui.
HUTHbIE KoNnebaHus CobctBeHHasa 4actoTa konebaHun. KuHeTmnyeckas, noTeHuu-
anbHas 1 NorHas aHeprusa konebniowerocsa Tena. 3aTyxarowme
KonebaHwus.
2.11 BonHbl. Bugbl BonH. CKOpoCTb BOSMHbI. [1r1ockne u cpepuyeckmne
Ynpyrvue BonHbI N N 9
BO/THbI. YpaBHEHWE NNOCKON rapMOHNYECKON BeryLen BOSHbl.
2.12 OneKkTpoOMarHMTHble BOJHbI, UX CBOWCTBA. CKOPOCTb 3MEKTPO-
OneKkTpoMarHuTHbIE BOSHBI N
MarHMTHOW BOMHbI. QNEKTPOMAarHMTHOE M3Ny4YeHue 1 ero Bugpl.
3. Paszgen Ill. OnTuka, KBaHTOBasa usmka
3.1 WHTepdepeHuma ceeta. BpemeHHas M NpocTpaHCTBEHHas Kore-
PEeHTHOCTb. MeToabl NOMy4eHUs KOrePEeHTHbIX MCTOYHUKOB CBeTa:
BonHoBas onTuka
onbIT FOHra. NHTepdepeHums B TOHKMX nneHkax. Oudpakuus cee-
Ta. AudpakumoHHas peLleTka Kak cnekrpanbHbii npubop.
3.2 OcCHOBbI reOMeTpUYEeCKOn ONTUKK, NpuHUUN Pepma, npenomne-
eomeTpuryeckas onTuka
HWe 1 OTpaXKeHWe CBEeTa, MOMHOE BHYTPEHHEE OTPaXXeHue.
3.3 KBaHTOBasa npupoaa nany4e- TennoBoe uanyyeHne n ero xapakrepmuctnku. Mogernb YEpHOro
HUS Tena. 3akoH Knpxrodga. 3akoHbl CtedaHa-bonbumaHa.
3.4 OcHoBbl kBaHTOBOW MexaHukn | MNoctynatel LpéauHrepa, bopHa n MenseHbepra.
3.5 lMpocTenmne 3agaym KBaHTo- CeoboaHas vactmua. Yactuua y 6apbepa. TyHHENbHbIN 3gh-
BOW MEXaHWUKM dekT. Cynepnosnumsi KBaHTOBbIX COCTOSHUN.
3.6 MHOro3neKTPOHHbIE aTOMb! O6LWwme NPUHUUMLI OMUCaHNSA MHOTO3MIEKTPOHHbIX aTOMOB.
3.8 dusmnyeckas ctaTucTmka OdpekT N'Mbbca. Pacnpenenenne Makceenna




3.9

OnemeHTbl (h13VKM TBEPAOTO
Tena

lMoHATME O 30HHOW Teopuun TBEPALIX Ten. MeTannbl, ANanNeKkTpu-
KM 1 NONYNpPOBOAHWUKM NO 30HHOW TEOPUN.

3.10

3OnemMeHTbl (PM3MKN aTOMHOro
Aaapa v aneMeHTapHbIX YacTull.

Mogenb aToma Bogopoaa bopa-Pesepdopaa. OnbiThl Pesep-
doppaa. Cocras agpa. HyknoHbl. 3apag 1 MaccoBoe Yncno aa-
pa. QHeprusa cesasm agpa. M3oTtonsl.

3.

JNa6opaTtopHble paboTbl

Paspen |. Mexa

Huka. MonekynspHasa ¢uaunka n TepMoanHaMmka

BeeneHve

MpeameT n 3HavyeHne U3NKM B COBPEMEHHOM MUpE. JKcrnepu-
MeHTanbHas u Teopetmdeckas pusmka. NpuknagHaa gusmka.

1.3

[uHamnka maTepuanbHON TOY-
KN N CUCTEMbI MaTepuarnbHbIX
TOoYek

MepBbIi 3aKkoH HbtoTOHA. VIHEpLManbHbIe CUCTEMbI OTCHETA.
Cwuna, npMHUMN He3aBMCUMOCTU AencTena cun. Cunbl B Npupo-
ae, dbyHaameHTanbHble B3aumogenctams. Bropon 3akoH Hbto-
TOHa.

Macca, nmnynbc. TpeTuin 3akoH HetoToHa. MpmHUKMN OTHOCK-
TenbHocTu Manunes. MpaHuubl NPUMEHMMOCTN MEXaHUKM Hbto-
TOHA.

1.4

PaboTta n mexaHvnyeckas aHep-
rmsi. 3aKOH COXpaHeHUs aHep-
rmm

3akoHbl coxpaHeHusl. 3akoH coxpaHeHust uMnynbsca. KoHcepsa-
TUBHbIE U HEKOHCEPBATMBHbIE CUITbl Y CUCTEMBI.

Pabota. CBs3b cunbl ¢ NoTeHUManbHon aHepruen. Bugpl pas-

HOBecKs. QHEpPrs MexaHU4YeCcKoro ABUXKEHNs. 3akoH coxpaHe-
HWSA 1 NpeBpaLLeHns 3HepPru.

1.5

MexaHuvka TBepaoro Tena

OcobeHHOCTN MexaHukn TBepaoro Tena. MomMeHT uHepLmun.
Hecdopmauns TBepgoro tena.

1.7

MexaHuka ynpyrux ten

Oedopmaumm n nx sugel. NMpegen ynpyroctn. VigeansHo ynpy-
roe Teno.

1.9

OcCHOBHblEe npeacTaBneHus
MOMEKYNAPHO-KMHETUHECKON
Teopumn (MKT) rasos.

OcCHOBHbIe NpeacTaBrneHNs MONEKYNSAPHO-KUHETUYECKON TEOPUM
rasoB. [laBnexuve rasos. Temnepartypa u ee namepenue. Abco-
NOTHaA Temnepatypa. igeanbHbl ras. YpasHeHmne MeHgenee-
Ba-KnanenpoHa. MasoBble 3akoHbl. OCHOBHOE ypaBHEHWE Morie-
KyNSpHO-KMHETUYECKOW Teopuu ra3oB. [NocTtosHHaa bonbumaHa.
MonekynsapHO-KMHETUYECKOE MCTONIKOBaHMEe abComnioTHOM TeEM-
nepaTypbl U AaBNEHUS.

OcHOBbI TEPMOANHAMUKN

TepmoanHamunyeckasa cuctema. TepMmoamMHamMmnyecKoe paBHoBe-
cue. BHYTpEHHASA 3Heprus, 1 ee U3MeHeHve npu B3ammoaen-
CTBUM TepMmoanHamMmu4eckux cuctem. PaboTa v TennoTta kak
dopMbl 0bMeHa aHeprven mexagy cuctemamu.

lMepBoe Hayano TepmoamHamuku. NpMMeHeHne nepeBoro Havana
TepmMoguHaMuKkn K nsonpoueccam. Tennoemkoctb. Bropoe
Hayano TepmoguHamukn. ObpaTnmble n HeobpaTMMble npouec-
cbl. TennoBble MalvHbl. aeanbHbi umkn KapHo.

PeanbHble rasbl 1 XXWOKOCTH

Cwvnbl 1 noTeHUManbHasa aHEPrust MEXXMOJEKYNAPHOIO B3aMMo-
aencteus. YpaBHeHue BaH-gep-Baanbca.
CsowcTBa xumakocTen. [1oBepXHOCTHOE HaTSXKEHME.

CsowicTBa TBEPAbIX TEN

Ctpyktypa. Ncnonb3osaHue mogenen. CBepxnpoBoaNMOCTb.
CvMmMeTpus 1 Knaccudmkaumsa KpucTanios.

Paspgen Il. OnektpuyectBo 1 marHeTnam. KonebaHus 1 BonHb!

OnekTpocTaTuyeckoe nore B
BaKyyme

Onektpuyeckune 3apagbl. 3akoH KyrnoHa. 3nekrtpuyeckoe norne B
BakyyMe. PaboTa cun anekrtpocTtatuyeckoro nons. MoteHuyunan.
OnucaHue anekTpocTaTMYEeCKOro Nonsi C MOMOLLbIO MOTEeHUMana
N BEKTOPA Harnps»KeHHOCTUN Nonsi. OKBMNOTEHLMArbHbIE MOBEPX-
HOCTU U CUINOBbIE NUHUMN.

23

lMpoBoOAHMKM B anekTpocTaTu-
YeCcKoM norne.

ArnekTpocTaTtnyeckas MHAYKUMS. ONEKTPOEMKOCTb. DNEKTPOEM-
KOCTb YeaNHEHHOro npoBogHuka. KoHgeHcaTopsl.

24

3aKOHbl MOCTOAHHOIO AnekK-
TPUYECKOro Toka

OnekTpuyeckun Tok. 3akoH OMa Anst OAHOPOLHOrO ydacTKa Le-
nn. ConpoTueneHne npoogHuka. CTOPOHHME CUIbl. DNEKTPO-

ABwxyLas cuna. MctodHmkm Toka. 3akoH Oma ansg HeogHopoAa-
HOro yvacTtka u s 3amMkHyTon (nonHon) Lenu. 3akoH [xoyns-
JleHua. Pa3BeTBnéHHbIe anekTpuyeckue Lenu. Npasuna (3ako-
Hbl) Kupxroga.

25

ONeKTpMUYECKnii TOK B pasnuny-
HbIX cpenax

ONeKTpUYECKMin TOK B MeTannax. QnekTpu4ecknin Tok B pacTBo-
pax u pacnnaBax 3MeKTPONNTOB. DNEKTPUYECKNA TOK B rasax.

26

MarHuTtHOe none.

Cwuna JlopeHua. Haykums marHutHoro nond. Baanmopencrtsue
TokoB. Cuna Amnepa. OnbiTel Papages.




2.7 3aKkoH aneKkTpoMarHuTHon mHaykumm dapages n npasuno JleH-
OnekTpoMarHuTHasa MHAYKLNS
ua. CamonHayKUmS.
2.8 MarHuTHbIE CBOMCTBA BeLLe- MarHeTtukn. OuamarHeTtukn. MNapamarHetuku. deppamarHeTuku.
cTBa MmcTepesnc.
2.10 CKOpOCTb U yCKOpEeHMEe Mpu rapMoHMYeckom kornebaHuu. Ypas-
HeHne OBWXEHUSI MPOCTENLUNX MexaHuyeckux cuctem 6es Tpe-
MexaHnyeckue v anektpomar- | Hus. MaaTtHuku. MapameTpbl aNekTpu4eckmx konebaHuin.
HUTHble KonebaHus CobcTtBeHHasaA 4actoTta konebaHun. KunHeTunyeckasi, NOTEHLU-
anbHas 1 norHas aHeprusa konebniowerocs Tena. 3aTyxawowme
KonebaHwus.
3. Pasgen Ill. OnTuka, kBaHTOBasi hn3nka
3.1 WHTepdbepeHums ceeta. BpemeHHas un npocTpaHCTBEHHaAs Kore-
pPEeHTHOCTb. MeToabl NOMy4eHNsA KOrePEHTHBIX MCTOYHUKOB CBETa:
BonHoBas onTtuka
onbIT KOHra. IHTepdepeHLmns B TOHKUX NneHkax. dudpakums cee-
Ta. QudpakumMoHHas peLleTka Kak cnekrpanbHbIi npubop.
3.2 OcHoOBbI reoMeTpuryecKor onTukK, NpuHuun depma, npenome-
"eomeTpuyeckas onTuka
HWE M OTPaXKeHWE CBETA, NOMHOE BHYTPEHHEE OTPaXXeHME.
3.3 KBaHTOBas npupoga nany4e- TennoBoe M3ny4eHne n ero xapakrepucTnkn. Mogenb YEPHOro
HUs Tena. 3akoH Kupxroga. 3akoHbl CtedaHa-bonbumana.
3.5 MpocTenwmne 3agaym KBaHTO- CeoboaHas 4actmua. Yactmua y 6apbepa. TyHHenbHbIM 3gh-
BOW MEXaHWKM dekT. Cynepnosnums KBaHTOBbIX COCTOSHUMN.
3.7 o doToanekTpudeckni apeKT; ero IKCNepMMeHTanbLHoe uccre-
B3sanmopencrteune nanyveHus c N y
poBaHue. Apdekt KomntoHa. YpaBHeHne JnHwTenHa. doTo-
BELLECTBOM. Hbl
3.8 Pusnyeckas ctaTucTmka OdpdekT M'mbbca. Pacnpegenenne Makcesenna
3.9 OnemeHTbl HU3MKKN TBEPAOro lMoHsATMe O 30HHOM Teopun TBEpPAbIX Ten. MeTannbl, AManeKkTpu-
Tena KM 1 NONyNpOBOAHWUKM MO 30HHOW TEopUu.
3.10 Mogenb atoma Bogopoaa bopa-Pesepdopaa. OnbiTbl Pesep-

OnemeHTbl HPUNKN aTOMHOTO
a4pa v 3feMeHTapHbIX YacTul,.

dopaa. CocTas agpa. HyknoHbl. 3apsig 1 MaccoBoe YMCro Aa-
pa. QHeprus cBsA3mn agpa. M3oTonbl.

3aoyHas ¢popma o6GyyeHus

Ne n/n | HaumeHoBaHve pa3gena guc-
CogaepxaHve pasgena AMCUUNUHbI
LUMNUHBI
1. Jlekuum
Pasgen |. MexaHuka. MonekynapHas du3uka 1 TepMoamMHamMumka
1.2 OTHocHTEnbHOCTL ABWXeHUs. NpeacTasneHns HetoToHa O
CBOMCTBax NpPoCTpaHcTBa U BpemeHn. Cuctemsl otcyeTa. Pagu-
KuHemaTtuka noctynaTenbHOro | yc-BeKTOp, BEKTOPbI NEpPEMELLEHNS, CKOPOCTU, YCKOPEHUSI.
1 BpaLwaTenbHOro ABUKEHNN TaHreHumanbHoOe 1 HopMarnbHoe yckopeHne. OCHOBHbIE 3a4a4u
KMHEMATUKKN. YTNOBble NepeMeLLeHne, CKOPOCTb U YCKOPEHHUE.
CB#3b NMNHENHbIX W YrMOBbIX BEMNYMH.
1.3 MepBbi 3akoH HbloTOHA. VIHepuunanbHble cMCTEMbl OTCHETa.
Cwuna, npyHUMN He3aBUCUMOCTU AencTBUSA cun. Cunbl B Npupo-
OunHamnka matepuansHou Tou- | ae, dyHaaMeHTanbHble B3aumoaencTaus. Bropon 3akoH Heto-
KN N CUCTEMBI MaTepuanbHbIX | TOHA.
ToYekK Macca, umnynbsc. TpeTtuii 3akoH HetoToHa. MNpuHUMN OTHOCK-
TenbHocTu Manunes. MpaHuLbl NPUMEHUMOCTU MeXaHUK/ Hito-
TOHa.
1.4 3akoHbl coxpaHeHusi. 3akoH coxpaHeHus nMmnynbca. KoHcepea-
PaboTta n mexaHun4yeckasi 3Hep- | TMBHbIE N HEKOHCEPBATMBHbLIE CUSbl U CUCTEMBI.
rms. 3aKOH COXpaHEHUs SHep- PaboTta. CBsA3b Cunbl C NOTEHUMansHoM aHepruen. Bugpl pas-
rmm HOBECWUsl. DHEpPIrnst MEXaHUYECKOro ABMKEHUS. 3aKOH coxpaHe-
HUS 1 MpeBpaLLEHUs SHEPTUN.
1.5 M OcobeHHOCTN MexaHukn TBepAaoro Tena. MomMeHT uHepLmu.
exaHuka TBepaoro Tena
[edopmauna TBepaoro tena.
1.8 OnemeHTbI cneyunansHom Teo- | OCHOBHble NOHATUSA. MocTynaTel QvHWTeNHA. Npeobpa3oBaHus
pUN OTHOCUTENBHOCTHU. JlopeHua.
1.9 OcHOBHbIe npeacTaBneHns MONeKynspHO-KUHETUYECKON Teopum

OcHoBHble npeacTaBneHns
MONEKYNSIPHO-KMHETUYECKON
Teopumn (MKT) rasos.

rasoB. [laBneHue rasos. TemnepaTypa u ee namepeHue. Abco-
noTHas Temnepartypa. ioeaneHbin ra3. YpasHeHue MeHpgenee-
Ba-KnanenpoHa. a3oBble 3akoHbl. OCHOBHOE ypaBHEHUE Morne-
KyNApHO-KMHETMYEeCKon Teopuu rasos. [NocTogHHasa bonbumaHa.




MonekynspHO-KMHETMYECKOE UCTONKOBaHME abCOMNOTHOM TEM-
nepartypbl 1 aBneHus.

1.10 TepmognHamnyeckasi cuctema. TepmoanHammyeckoe paBHoOBe-
cune. BHYTpeHHNASA 3Heprusi, 1 ee U3MeHeHne npu B3ammoaen-
CTBUU TepMoauHamMu4yeckmnx cuctem. PaboTa u TennoTta kak
OpMbl 06MeHa aHepruen me cuctemamum.
OcHoBbI TEPMOANHAMUKM ¢op P KAy
lMepBoe Hayano TepmogmHamuku. lNpMMmeHeHne NepBoro Havana
TepMoAnHaMuKK K nonpoueccam. TennoemMkocTb. BTropoe
Hayano TepmoguHamukn. ObpaTnmMble n HeobpaTMMble NpoLec-
cbl. TennoBble MalwvHbl. aeanbHbi umkn KapHo.
1.11 Cwvnbl 1 noTeHUManbHasa aHEPrust MEXXMOJEKYNAPHOro B3aMMo-
PeanbHble rasbl 1 XXnakoctu aencteuns. YpaBHeHue BaH-gep-Baanbca.
CaowicTBa xungkocten. [NoBepxHOCTHOE HaTsXKeHme.
2 Paspgen Il. OnektpuyectBo n marHeTnam. KonebaHus 1 BonHbI
2.1 OnekTpunyeckne 3apagpl. 3akoH KynoHa. Qnekrpuyeckoe none B
Bakyyme. PaboTta cun anektpoctatnyeckoro nons. MNotexHumarn.
OnekTpocTtaTnyeckoe none B
BaAKVVME OnucaHue anekTpocTaTMYeCKoro Nonsi C MOMOLLbIO MOTEeHUWana
vy N BEKTOPA Hanps>KeHHOCTN Nonsi. OKBMNOTEHUMArbHbIE MOBEPX-
HOCTU N CUITOBbIE NTUHUM.
2.2 OnekTpocTtaTuyeckoe none B Tunbl gnanekTpukos. Monapusaumnsa ananekTpykos. JuanekTpu-
ONANeKTpuKe yeckasi NpoHULaemMocTb cpefpbl. CEerHeTOANEKTPUKMU.
23 [MpoBOAHMKM B aNeKTpoCcTaTn- | JneKkTpocTaTudeckas MHOYKUNS. ONeKTPOEMKOCTb. DNEKTPOEM-
YecKoM none. KOCTb yeanHEHHoro nposogHuka. KoHgeHcaropsl.
2.4 Onektpuyeckun Tok. 3akoH OMa Ana 0AHOPOAHOrO yyacTka Le-
nn. ConpoTuenexHne npoBogHuka. CTOPOHHME CUIbl. DNEKTPO-
3aKoHbl MOCTOAHHOTO 3ekK- aBwxkywias cuna. ictovHukm Toka. 3akoH Oma anga HeogHopoga-
TPUYECKOro Toka HOro y4acTka 1 Anst 3aMKHYTon (nonHon) uenu. 3akoH xoynsa-
JleHua. Pa3BeTBNéHHbIE anekTpuyeckue Lenu. MNpasuna (3ako-
Hbl) Knpxroda.
2.5 OnNeKTPNYECKMI TOK B pa3nuny- | ANEeKTPUYECKnii TOK B MeTanmnax. OrnekTpuyYeckMin ToK B pacTBo-
HbIX cpefax pax 1 pacnnaBax 3MeKTponmMTOB. DNEKTPUYECKMIA TOK B rasax.
2.6 Cwuna JopeHua. Haykums marHuTHoro nond. Baanmopgencrteune
MarHuTHoe norne.
TokoB. Cuna Amnepa. OnbiTel Papages.
2.7 3akoH anekTpomarHuTHon mHaykuum dapaged v npasuno JleH-
OneKkTpoMarHuTHasa MHAYKLUS
ua. CamonHayKums.
2.8 MarHuTHbIE CBOMCTBA Belle- MarHeTukn. OuamarHeTvku. MNapamarHeTukn. deppamarHeTUkm.
cTBa M'mcTepesuc.
29 o 3HadveHue ypaBHeHun Makceenna. Cuctema ypaBHeHu Makc-
Cwuctema ypaBHeHun Makc- N N
Benna Benna. dusnyeckun cmeicn ypasHeHun Makcsenna. 'paHuubl
npUMEHNMOCTU ypaBHeHu Makceenna.
2.10 CKOpOCTb 1 yCKOpPEHME MpU rapMOHMYECKOM KonebaHun. Ypas-
HEeHMe OBWXKEHUSI MPOCTENLLNX MEXaHU4eckux cuctem 6es Tpe-
MexaHu4yeckne n anektpomar- | Hus. MasTHuKK. MapameTpbl aneKTpu4eckux konebaHui.
HUTHbIE KOonebaHus CobctBeHHasa 4actoTa konebaHun. KuHeTmnyeckas, noTeHuu-
anbHas 1 norHas aHeprusa konebntowerocs Tena. 3aTyxawoLwme
KonebaHwus.
2.11 BonHbl. Bugbl BonH. CkopocTb BoMHbI. [1nockue n cchepudeckue
Ynpyrue BOMHbI N N 9
BOJTHbI. YpaBHEHWE NNOCKON rapMOHNYECKOW BeryLlen BOmHbl.
2.12 OneKkTpoMarHUTHble BOJSHbI, X cBoncTBa. CKOPOCTb 3MEeKTpo-
OneKkTpoMarHuUTHbIE BOSHbI N
MarHUTHOW BOJIHbI. QNEKTPOMarHUTHOE U3NyyYyeHne 1 ero Buasbl.
3. Paszgen lll. OnTuka, kKBaHTOBasa usumka
3.1 WHTepdepeHuma ceeta. BpemeHHas M NpocTpaHCTBEHHas Kore-
PEHTHOCTb. MeToabl NoMny4YeHUs KOrepeHTHbIX UCTOYHMKOB CBETA:
BonHoBas onTuka
onbIT FOHra. NHTepdepeHums B TOHKMX nneHkax. Oudpakuus cee-
Ta. AudpakumoHHas peLleTka Kak cnekrpanbHbIi npubop.
3.2 OcCHOBbI reoMeTpuryecKon onTukK, NpuHuun depma, npenome-
eomeTpuryeckas onTuka
HUE N OTPaKEHME CBETA, MNOJTHOE BHYTPEHHEE OTPaXEHNE.
3.3 KBaHTOBaga npupoaa nany4e- TennoBoe uanyyeHune n ero xapakrepmuctnkn. Mogernb YEpHOro
HUS Tena. 3akoH Kupxroga. 3akoHbl CtedpaHa-bonbumana.
3.4 OcHoBbl kBaHTOBOW MexaHukn | Moctynatel LpéanHrepa, bopHa m MelideHbepra.
3.8 dusmyeckas cTaTucTmka OdbpekT MN'Mb6ca. Pacnpegenenne Makceenna
3.10 OnemMeHTbl PM3MKN aTOMHOro Mogenb aToma Bogopoaa bopa-Pesepdopaa. OnbiThl Pesep-

A0pa N anemMeHTapHbIX 4aCTull.

dopaa. CocraB agpa. HyknoHbl. 3apsag 1 MaccoBoe YUCno aa-




| pa. OHeprus cesa3u aapa. M3oTonsbl.

2.

lNMpakTnyeckue 3aHATUA

Paspen |. Mexa

Huka. MonekynspHasa ¢u3aunka n TepMoanHaMmka

KnHemaTuka noctynaTensHOro
1 BpalwaTenbHOro ABMKEHNI

OTHocuTenbHOCTb ABMXeHus. MNpeactaBneHnsa HotoToHa o
CBOWCTBaxX NpocTpaHcTBa 1 BpeMmeHn. Cuctembl otcyeTa. Pagu-
YC-BEKTOP, BEKTOPbI NEepEMELLEHUS, CKOPOCTU, YCKOPEHUS.
TaHreHumanbHoe 1 HopManbHoe yckopeHne. OCHOBHbIE 3a4a4u
KMHEMaTuKU. YTroBble NnepeMeLleHne, CKOPOCTb U YCKOPEHHUe.
CB#3b NNHENHbIX M YrNOBbIX BEMUYMH.

1.3

[uHamnka maTepuanbHOn TOY-
KN N CUCTEMbI MaTepuarnbHbIX
ToYek

MepBbIi 3aKkoH HbtoTOHA. VIHEpLManbHbIE CUCTEMbI OTCYETA.
Cwvina, NnpyMHUMN He3aBUCUMOCTH AencTBus curn. Cunbl B npmpo-
ae, dbyHaameHTanbHble B3aumogenctams. Bropon 3akoH Hbto-
TOHa.

Macca, nmnynbsc. TpeTuin 3akoH HetoToHa. MprHUKMN OTHOCK-
TenbHOocTU Nanunes. 'paHvLbl TPUMEHMMOCTN MeXaHWKn Hbto-
TOHa.

1.4

PaboTta n mexaHu4yeckas aHep-
rmsi. 3aKOH COXpaHeHus aHep-
rmm

3akoHbl coxpaHeHusl. 3akoH coxpaHeHust uMnynbsca. KoHcepsa-
TUBHbIE N HEKOHCEPBATMBHbIE CUIIbl U CUCTEMBI.

Pabota. CBs3b cunbl ¢ NoTeHUManbHon aHepruen. Buabl pas-

HOBecCKsl. QHEpPrs MexaHU4YeCcKoro ABUXKEHNs. 3akoH coxpaHe-
HWSA 1 NpeBpaLLeHns 3HEepPru.

1.5

MexaHuvka TBepaoro tena

OcobeHHOCTN MexaHukn TBepaoro Tena. MomMeHT uHepLmun.
Hecopmauns TBepgoro tena.

1.9

OcCHOBHblEe npeacTaBneHus
MOMEKYNAPHO-KMHETUHECKON
Teopumn (MKT) rasos.

OcCHOBHbIe NpeacTaBrneHNs MONEKYNAPHO-KUHETUYECKON TEOPUM
rasoB. [laBnexuve rasos. Temnepartypa u ee namepenue. Abco-
NIOTHaA Temnepatypa. igeanbHbl ra3. YpaBHeHne MeHagenee-
Ba-KnanenpoHa. MasoBble 3akoHbl. OCHOBHOE ypaBHEHWE More-
KyNSpHO-KMHETUYECKOW Teopuu ra3oB. [ocTtosHHaa bonbumana.
MonekynapHO-KMHETUYECKOE MCTOSIKOBaHMe abComioTHOM TEM-
nepaTypbl U aBNEHUS.

OcHOBbI TEPMOANHAMUKN

TepmoanHamunyeckasa cuctema. TepMoamMHaMmnyeckoe pasHoBe-
cue. BHYTpEeHHASA 3Heprus, 1 ee n3MeHeHve npu B3ammoaen-
CTBUM TepMmoanHamMmu4eckux cuctem. PaboTa v TennoTta kak
dopMbl 0bMeHa aHeprven mexagy cuctemamu.

lMepBoe Hayano TepmoamHamuku. NpMMeHeHne nepeBoro Havana
TepMoguHaMuKkn K nsonpoueccam. TennoemkocTb. Bropoe
Hayano TepmoguHamukn. ObpaTnmbie n HeobpaTMMble npouec-
cbl. TennoBble MalvHbl. aeanbHbii umkn KapHo.

Paspgen Il. OnektpuyectBo 1 marHeTnam. KonebaHus 1 BonHbl

2.1

3nekTpocTaTMYeckoe rnore B
BaKyyme

AnekTpuyeckune 3apagbl. 3akoH KyrnoHa. Onekrpudeckoe nore B
Bakyyme. PaboTta cun anektpoctatnyeckoro nons. MNoteHuyman.

OnucaHue anekTpocTaTUYeCcKoro Nonsi ¢ MOMOLLbI0 NOTeHUuana
1 BEKTOPA HamnpsiKeHHOCTW Nofsi. OKBMNOTEHUMAarbHbIE MOBEPX-
HOCTU U CUNOBbIE NUHUN.

2.7

SJ'IeKTpOMaFH UTHaa MHOYKUUA

3aKkoH anekTpoMarHuTHom uHaykuun dapages n npasuno JleH-
ua. CamonHayKums.

Pasgen Ill. OnTuka, kBaHTOBast hu3nka

BonHoBas onTuka

WHTepdepeHuma ceeta. BpemeHHas M NpocTpaHCTBEHHas Kore-
peHTHOCTb. MeToabl NonyYyeHns KOrepeHTHbIX UCTOYHMKOB CBETa:
onbIT FOHra. NHTepdepeHums B TOHKMX nneHkax. Oudpakuus cee-
Ta. AudpakumoHHas peLleTka Kak cnekrpanbHbii npubop.

3.2

eomeTpuryeckas onTuka

OcCHOBbI reOMeTpMYECKoi ONTUKK, MpUHUMN Pepma, npenomse-
HVE 1 OTpaXKeHWNe CBETA, NMONHOe BHYTPEHHEE OTPaXKEHUE.

3.3

KBaHTOBaga npupoa nany4e-
HNA

TennoBoe usny4eHune n ero xapakrepuctmkn. Mogerns Y€pHOro
Tena. 3akoH Kupxrodga. 3akoHbl CtecaHa-bonbumana.

3.10

OnemeHTbl PU3NKN aToMHOro
sApa U aNeMeHTapHbIX YacTul.

Mogenb aToma Bogopoaa bopa-Pesepdopaa. OnbiTbl Pesep-
dopaa. Cocras agpa. HyknoHbl. 3apsg 1 MaccoBoe Yncno aa-
pa. OHeprus cea3u sgpa. Nsoton.l.

3.

JNabopaTtopHble paboThl

Paspen |. Mexa

HUKa. MOJ'IeKyJ'IFlpHaﬂ (*)MSI/IKa 1N TepmMmoanHaMmunka

[OnHamnka maTepuanbHOn Tou-
KN N CUCTEMbI MaTepuarbHbIX

TOYEK

MepBbi 3akoH HbloToHa. VIHepuunanbHble CUCTEMbI OTCHETA.
Cwuna, npMHUMN He3aBMCUMOCTU AencTena cun. Cunel B Npupo-
e, byHaameHTanbHble B3aumoaencTaus. Bropon 3akoH Heto-




TOHa.

Macca, umnynbsc. TpeTtuii 3akoH HetoToHa. MNpuHUMn OTHOCK-
TenbHocTu Manunes. MpaHULbl NPUMEHMMOCTUN MeXaHUKn Hibto-
TOHA.

1.4

mn

PaboTta n mexaHnyeckas aHep-
rms. 3aKOH COXpaHeHUs SHep-

3akoHbl coxpaHeHus. 3akoH coxpaHeHus nmnynsca. KoHcepsa-
TUBHbIE N HEKOHCEPBATUBHbLIE CUIbl U CUCTEMBI.

PaboTta. CBs3b cunbl ¢ NOTeHUMansHon aHepruen. Buapl pas-

HOBeCcUs. QHEPrnst MEXaHNYECKOro ABMXEHUS. 3aKOH COXpaHe-
HWUS1 U NpeBpaLLEHNs S3HEPTUN.

1.9
OcHoBHbIe

Teopun (MKT) rasos.

npencraBneHnA
MOﬂeKYHFIpHO-KVIHeTVI‘-IeCKOVI

OcHOBHbIe NpeAcTaBneHNS MONEKYNSAPHO-KMHETUYECKON TEOPUU
rasos. [laBnexuve rasoB. Temnepartypa u ee namepeHue. Abco-
NOTHaa Temnepatypa. VigeanbHbl ra3. YpaBHeHne MeHaenee-
Ba-KnanenpoHa. Na3oBble 3akoHbl. OCHOBHOE ypaBHEHWE Morie-
KyNSpHO-KMHETUYECKOW Teopuu ra3oB. [ocTtosHHaa bonbumaHa.
MonekynapHO-KMHETUYEeCKoe NCTONKOBaHMe abConioTHON TeM-
nepaTypbl 1 aBAEHUS.

2 Pasgen Il. Onektpuyectso n marHetnam. KonebaHus v BOMHbI

24

TPUYECKOro TOKa

3aKOHbl MOCTOAHHOIO ANekK-

OnekTpnyeckmin Tok. 3akoH OMa ans ogHOPOAHOro yvacTka Le-
nn. ConpoTuenexHne nposogHuka. CTOPOHHME CUIbl. QNEKTPO-

ABwxyllas cuna. MctodHmkm Toka. 3akoH Oma ang HeoaHopoA-
HOro yyacTka 1 Ans 3amMkHyTon (nonHon) uenw. 3akoH [xoyns-
JleHua. Pa3BeTBNéHHbIE anekTpuyeckue Lenu. MNpasuna (3ako-
Hbl) Knpxroda.

2.10

HUTHble KonebaHus

MexaHunyeckne n aneKkrpomar-

CKOpOCTb U YCKOpPEHME MpPK FrapMOHMYECKOM KonebaHun. Ypas-
HEeHne OBWXEHUSI MPOCTENLUNX MexaHU4eckux cuctem 6es Tpe-
Hus. MaaTHUKK. NapameTpbl aNeKTpUYecKnx konedaHun.
CobcTBeHHass 4yactoTta konebaHun. KuHeTuyeckasi, noTeHuu-
anbHas 1 nosnHasi aHeprusa konebntowerocs Tena. 3atyxatolime
KonebaHus.

Paszgen |ll. OnTuka, kBaHTOBas usmka

HWA

KBaHTOBas npupoga usny4ye-

TennoBoe usny4eHune n ero xapakrepuctmkn. Mogens 4€pHoro
Tena. 3akoH Kupxroga. 3akoHbl CtecaHa-bonbumana.

13.2. Tembl (pa3aenbl) AUCLUUNSIUHBI U BUAbI 3aHATUNA

OuHas ¢hopma o6y4eHus

Bugpl 3aHaTURN (4acos)
Ne HanmeHoBaHue pa3gena
CamocTosiTenbHas
n/n OVCUMMINHBI Jlekunn | MNpakTudeckune JlabopaTopHble pa6ota Bcero
Cewmectp 2. Pasgen |. MexaHuka. MonekynapHas duauka 1 TepMogvHamMuka
01 | BeegeHue 2 2 2 6
KuHemaTuka nocryna-
02 | TenbHOro u BpawlaTernbHO- 2 2 6 10
ro OBWXEeHUNn
OvHamnka maTepuanbHon
03 | TOYKM M cUCTeEMbl MaTepu- 4 2 2 6 14
anbHbIX TOYMEK
Pabota un wmexaHn4yeckas
04 | 3Heprus. 3aKkOH CcoxpaHe- 2 2 2 6 12
HUS SHEPIrUn
05 | MexaHuka TBepgoro Tena 4 2 2 8 16
06 | TaroTeHue 2 2 6 10
07 | MexaHuka ynpyrux Ten 2 2 6 10
08 OnemeHTbl  cneunanbHom 5 5 6 10
TEOPUN OTHOCUTESBHOCTH.
OcHoBHble NpeacTaBneHus
09 | MomneKynapHo- 4 2 2 6 14
KMHETUYECKOMN Teopun
(MKT) rasos.
10 | OcHOBbLI TEPMOANHAMUKM 4 2 2 6 14




11 (F:’f:anue rasbl U Xugko- 4 2 > 14

12 | Ceoncrtea TBEpAbIX TEN 4 2 8 14
WToro Bo 2 cemecTpe 36 18 18 72 144

Cemectp 3. Pasgen Il. OnektpnyectBo 1 marHeTnam. KonebaHus 1 BOMHbI.

01 dnekTpocTaTnyeckoe norse 5 1 2 6 11
B Bakyyme

02 OnekTpocTatmyeckoe none 5 4 6 9
B ANANEKTpUKe

03 MpoBogHUKM B  3nNeEKTpo- 5 5 2 6 12
cTaTM4ecKoM nore.

04 3aKkoHblI NOCTOSIHHOIO 5 5 2 6 12
3ANEKTPUYECKOro ToKa

05 OneKTpuyecknin TOK B pas- 2 2 6 14
NMYHBIX cpejax

06 | MarHuTHOe nore. 2 14

07 OnekTpoMarHuTHas WH- 2 2 6 14
ayKums

08 MarHuTHble cBoOWCTBa Be- 2 2 6 10
Lectea

09 Cwucrema ypaBHEHUN 2 6 8
Makceenna

10 MexaHuyeckne 1  anek- 4 16
TpOMarHuTHble KonebaHus

11 | Ynpyrvne BOMHbI 4 6 12

12 | OnekTpoMarH1THbIE BOJIHbI 4 2 6 12
Ok3ameH 36
Ntoro B 3 cemecTpe 36 18 18 72 180

Cewmectp 4. Pazgen lll. Ontuka, kBaHTOBasi unsnka

01 | BonHoBas onTtuka 4 2 6 4 16

02 | NeomeTpunyeckas onTuka 2 2 2 2 8

03 KBaHTOBas npupoga many- 4 > 4 12
YyeHuns

04 OCHOBbI KBaAHTOBOMN MeXxa- 5 5 4 8
HUKK

05 npOCTeMLIf ne 3agayv 4 5 > 4 12
KBAQHTOBOW MEXaHUKM

06 :A/II:oroaneKTpOHHble aro- 5 2 2 6

07 Bsaumopencrteme usnyde- 2 8
HUS C BELLECTBOM.

08 | dunsmyeckas cTaTucTmka 10

09 OnemeHTbl (OU3NKM TBEp- 5 > 12
Joro Tena
OnemeHTbl (M3NKM aTtom-

10 | HOro sigpa wn anemeHTap- 4 2 2 2 10
HbIX YacTuL,.
O6G30p HekoTOpbIX nNep-

11 | cnekTMBHbIX HanpaBneHUn 2 4 6
COBPEMEHHON OUINKM.
OkK3ameH 36
Wtoro B 4 cemecTpe 36 18 18 36 144

Wtoro: 108 54 54 180 468

3aoyHas ¢popma obGyyeHus

Ne HanmeHoBaHue Temsbl Bupbi 3ansTAn (qaCOB():aMOCTOFITeJ'IbHaﬂ

n/n (pasgena) gucumnnuvHbl Jlekumn | MNpakTuyeckue JlabopaTopHble paGoTa Bcero

Cewmectp 2. Pasgen |. MexaHnuka. MonekynspHas duauka 1 TepMogMHaMumka
01 | BeegeHue 10 10
02 KuHemaTtuka noctyna- y 1 10 12

TENbHOIo N BpallaTesibHO-




ro ABVKEHUN
[OuHamnka MaTtepuanbHOn

03 | TOYKM K cuCTeMblI MaTepu- 1 1 2 10 14
anbHbIX TOYEK
Pabota u MmexaHunyeckas

04 | sHeprnda. 3aKkOH CcOxpaHe- 1 1 2 10 14
HUSA 3Heprum

05 | MexaHuka TBepaoro tena 1 1 10 12

06 | TaroTteHue 10 10

07 | MexaHuka ynpyrux Ten 10 10

08 OnemMeHTbl  crneumnansHon 1 10 11
TEOPUU OTHOCUTENBHOCTMU.
OcCHOBHble NpeacTaBneHus

09 | MonekynsipHo- 1 1 2 10 14
KMHETNYECKOMN Teopun
(MKT) rasos.

10 | OcHoBbI TEPMOAVHAMUKM 1 1 10 12

11 PeanbHble rasbl 1 Xugko- 1 10 11
CcTn

12 | CeoncTBa TBEpAbIX Ten 10 10
3a4yeT c oueHKon 4
Wtoro Bo 2 cemecTpe 8 6 6 120 144

Cewmectp 3. Pasgen Il. OnektpuyectBo 1 marHeTusm. KonebaHusa 1 BOMHbI.

01 AnekTpocTaTtuyeckoe none 05 1 10 115
B Bakyyme

02 AnekTpocraTtmyeckoe none 05 10 10,5
B ANANEKTpUKE

03 lMpoBOAHMKM B 3MeKTpo- 05 10 10,5
CTaTM4eCKOM rore.

04 3aKoHbI NOCTOSAHHOTO 1 > 18 o1
3NEeKTPMYECKOro Toka

05 OneKTpUYECKUin TOK B pas- 1 18 19
NNYHBIX cpefax

06 | MarHuTHOEe norne. 0.5 12 12,5

07 OneKkTpoMarHuTHas WH- 1 1 18 20
AyKums

08 MarHuTHble CBOWCTBa Be- 05 12 12,5
LecTea

09 Cucrtema ypaBHEHUN 1 12 13
Makcsenna

10 MexaHun4yeckue W©  anek- 05 5 12 14,5
TPOMarHuTHble konebaHus

11 | Ynpyrve BosHsbI 0.5 12 12,5

12 | DNeKkTpoMarHMTHbIE BOJTHbI 0.5 13 13,5
Ok3ameH 9
Wtoro B 3 cemecTpe 8 2 4 157 180

Pasgen lll. CemecTtp 4. OnTurka, KBaHTOBas hm3mka

01 | BonHoBasg onTuka 1 1 15 17

02 | N'eomeTpunyeckas onTuka 1 1 10 12

03 KeaHTOBasi npupoaa uany- 1 1 5 10 14
YeHust

04 OcHOBbI KBaHTOBOW Mexa- 1 10 11
HUKN

05 |_|p00TeI/IIJfI/Ie 3aga4yn 15 15
KBaHTOBOW MEXaHWKM

06 '\l\//I|bHIOF031'IeKTp0HHbIe arto- 10 10

07 Baaumogencteme unanyde- 10 10
HUA C BELLECTBOM.

08 | dumsnyeckas cTraTucTmka 1 10 11

09 | OnemeHTbl OU3KNKM TBEP- 10 10




goro Tena
OnemMeHTbl (PU3UKN aToM-

10 | Horo sgpa n anemeHTap- 1 1 13 17
HbIX YacTuL.
O630op HekoTopbIX nep-

11 | cneKkTMBHbIX HanpasneHumn 10 10
COBpPEMEHHON (hr3MKH.
Ok3ameH 9
UTtoro B 4 cemecTtpe 6 4 2 123 144

Utoro: 22 12 12 400 468

14. MeToaun4yeckume ykaszaHus ans oby4yaromxcsi N0 OCBOEHUIO AUCLIMNIIUHDbI

MpucTtynasa K nsydeHuto y4ebHOM AUCLMNIMHBI, Npexae Bcero obyyatowmecs OOSMKHbI
O3HAKOMUTBCA C y4ebHOM NporpammMon OUCUUNANHBL. ONEKTPOHHbLIN BapuaHT paboyen npo-
rpaMmmbl pa3MeLLEH Ha canTe B BIY.

Ob6yuyatowmecs OoMKHbI UMETb YeTKoe NpeacTaBrieHne o:

* MepeyHe 1 coaepXXaHum KOMNeTeHUMI, Ha opMMPOBaHNE KOTOPbIX HanpasneHa anc-
UUNNNHA;

* OCHOBHbIX Llensax 1 3agadax guCUmnivHbl;

* NNaHupyembiX pesynbTatax, NpeacTaBrieHHbIX B BUAE 3HAHUW, YMEHWN U HaBbIKOB,
KOTOpble JOMKHbI ObITb CHOPMUPOBAHBI B MpoLecce U3yvyeHust ANCLUMMINHBI;

* KONMMYyecTBe YacoB, NPeayCMOTPEHHbIX YY4EOHbIM MAaHOM Ha U3yYeHue AUCUUNIIUHBGI,
opMy NPOMEXYTOYHOM aTTecTalmu;

* KONMYeCTBE YacoB, OTBEAEHHbIX HA KOHTAKTHYIO U Ha CaMOCTOATENbHY paboTy;

* (dopMax KOHTaKTHOW U CaMOCTOATESTIbHON paboThl;

* CTPYKType OMCUMNANHBI, OCHOBHbIX pa3genax n temax;

* CUCTEMEe OUEeHMBaHUS BalnX y4eOHbIX JOCTUXKEHWUN;
y4yebHO-MeToaMYECKOM U MHAPOPMALMOHHOM 0BecneyeHnn QUCUMNINHLI.

OcCHOBHbIMM (hOpMaMn KOHTaKTHOW paboTbl MO AUCUUNIIMHE SABASIOTCA NEKUUKN, NpakTu-
Yyeckne 3aHATUS 1 nabopaTopHble 3aHATUSA, NocelleHne KoTopbix o6a3aTtensHO Ang BCex CTy-
AEHTOB (KpOMe CTyaeHTOB, 0by4vatoLmnxXcsa no MHAMBUAYaNbHOMY NAaHy).

B xo4e NeKkuMoHHbIX 3aHATUIA criedyeT He TONbKO CrylwaTb ua3naraemblil matepuan m
KpaTKO ero KOHCnekTupoBaTb, HO OYEHb Ba)XHO y4acTBOBaTb B aHanu3e npumMmepos, npegnarae-
MbIX MpenogaBaTernieM, B pacCMOTPEHUN U pelleHun NpobnemMHbIX BOMPOCOB, BbIHOCUMbIX Ha
obcyxaeHne. Heobxoanmo KpUTn4eckn oCcMbICNMBaTb NpeanaraemMbli Matepuwarn, 3agaBsaTb BO-
NMPOCbl KaK YTOYHSIOLLEro xapakrepa, noMoratwLime yaCHUTb OTAENbHbIE n3naraemble Nonoxe-
HUS, Tak U BOMPOCHI NPOAYKTUBHOIO TUMa, HanpaBfeHHble Ha paclumpeHne n yrnybneHve cee-
AEHUA NO M3y4yaeMon Teme, Ha BbISiBNIEHWE HeLOCTaTOMHO OCBELLEHHbIX BOMPOCOB, crnabbix
MECT B apryMeHTauum u T..

B npouecce KOHCMNeEKTUpPOBaHUSA JEKLMOHHOrO MaTepuana nydlle MUCnosib3oBaTb OAHY
CTOPOHY TeTpagHoro passopoTta (Hanpumep, feBylo), OCTaByB ApYyryto (NpaByro) Ans BHECEHUS
BOMPOCOB, 3aMe4yaHui, OMOMHUTEINbHOWN UHAOPMaUUK, KOTopas MOXeT NOSABUTLCH Npu nsy4ye-
HUN y4eBHOM Unn Hay4yHoW nNuTepaTypbl BO BPeEMS NOArOTOBKM K MPaAKTUYECKMM 3aHATuAM. He
cnefyeTt OOCMNOBHO 3anucaTth NEKUMto, Jyylle nonbiTaTbCs NOHATH FNOTMKY U3NOXEHUs U Bblae-
nnTb Hanbornee BaXKHbIE NOSTIOXKEHUSA NEKLMM B BUAE ONOPHOrO KOHCMEKTA UM MEHTalNbHOW Kap-
ThI(ANA COCTaBMEHUA MEHTasNbHOW KapTbl UM ONOPHOIO KOHCMNEKTa MOXHO MCMNONb30oBaTb pas-
BOPOT TeTpagau UNu OTAenNbHbIN YACTLIN NMUCT A4, KOTOpPbIN 3aTEM MOXHO BKNEUTb B TeTpagb
Ansa koHcnektoB). OCHOBHbIE ONpeaerieHnst BaXHENLWNX NOHATUA, OCOBEHHO Mpu OTCYTCTBUM
e[MHCTBa B TPaKTOBKE TEX UMM MHbIX MOHATUIA Cpeaun ydeHblx, nyywe 3anucatb. He cnegyet
npeHebperatb NpyMepamu, 3a4acTyld MMEHHO 3anucaHHble NpUMMepbl NOMOralT HaMOMHUTb
OMOPHbINA KOHCMEKT XMBbIM COAEPKAHMEM N 0BneryaroT ero NoOHMMaHue.

PekomeHnayeTcs Mcnonb3oBaTb pasnuyHble (POpMbl BblAeneHust Hanbonee CRoXHOro,
HOBOrO, HEMOHATHOIO MaTepuana, KoTopbl TpebyeT JONONHUTENBHOM NPOPABOTKU: MOXHO NO-
METUTb ero 3HakoM BOMpoca (Mnn 3anucaTtb Ha NOMAX cam BOMNPOC), LIBETOM, pa3mepom BykB U
T.N. — 3TO NOMOXET ObICTPO HaWTKM MaTepuarn, Bbl3BaBLUWMW TPYAHOCTU, U B KOHUE nekumm(nnu



cpasy e, MonyTHO) 3afaTb BOMNPOC npenogasartento (He cnegyeT OCTaBNATb HEMNOHATLIA MaTe-
punan 6e3 gononHuTensHon npopaboTkn, 6e3 Hero nHorga GpiBaeT HEBO3MOXXHO NOHATL Nocre-
aywowme Tembl). Matepuman yxe 3HakoMbI UIN MOHATHBLIN HY)KAAeTCs B MEHbLUEN AeTanu3aumm
— 3TO NMOMOXET CIKOHOMUTb YCUNNA BO BPEMSI KOHCMEKTMPOBAHUS.

B xo4e noarotoBKM K MPaKTUYECKUM 3aHATUSM HEOBXOAMMO U3YyYnTb B COOTBETCTBUU C
BOMpocamMn AN NOBTOPEHWUS OCHOBHYI NUTEpaTtypy, NPOCMOTPETb U AOMOMHUTb KOHCNEKThI
NeKLuMn, 03HAaKOMUTBLCH C AOMOMHUTENBHON NUTepaTypon — 3TO NMOMOXET YCBOUTbL U 3aKpenuTb
nonyyeHHble 3HaHUA. Kpome Toro, K KaKgonW TeMe B niiaHax NpakTUYeCKMX 3aHATUI OaroTCs
npakTuyeckne 3afaHus, KOTopble Takke HeobXoOUMO BbINOSTHUTL CAMOCTOATENBLHO BO BpeMs
NoAroTOBKU K 3aHATUIO.

Mpwn noaroToBke K NPOMEXYTOYHOM aTTectaumMm HeobxoOMMO MOBTOPUTb MPOWOEHHbLIN
mMaTepuan B COOTBETCTBMM C y4ebHOW nporpammMon, NPUMEPHbIM NepeyYHeM BOMPOCOB, BbIHO-
CALNXCH Ha 3a4yeT, 3k3aMeH. PekomeHOyeTcs MCNonb3oBaTb KOHCMEKTbI NIEKUNA U UCTOYHUKMW,
rnepeyncneHHble B CNMCKe nuTepaTtypbl B paboyen nporpaMmme AUCLMNIIMHDBI, @ TakkKe pecypchbl
3NEKTPOHHO-6MBNNOTEYHBbIX cucteM. Heobxoaumo obpaTtntb ocoboe BHMMAHME Ha TEMbI y4eb-
HbIX 3aHATMIA, NPOMYLUEHHbIX MO pa3HbiM NpuynHam. NMpu HeOBGXOOUMOCTU MOXHO 0BpaTUTLCS
3a KOHCymnbTauMen 1 MeTOANYECKON NOMOLLBIO K MpenogasaTento.

[na gocTwkeHns nnaHnpyembiX pesynbTaTtoB 00y4eHUs MCNOoNb3yHTCs rpynnoBbie OucC-
KyCcCuW, aHanu3 cutyauun.

15. NepeyeHb OCHOBHOW U AONOSIHUTENILHON NUTEpPaTYpPbl, peCypcoB UHTEPHET, Heob6Xxo-

OUMBIX OJ151 OCBOEHUA AUCLUUMIINHDI

a) OCHOBHas nurtepartypa:

Ne n/n McToYHUK

Kypc obuwen dpusmku B 3agadax / B.®. Kosnos, KO.B. MaHowkuH, A.B. Munnep n gp. - Mockea :
1 dusmarnmt, 2010. - 264 c. - ISBN 978-5-9221-1219-2 ; To xe [OnNeKTpoHHbIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68398 (14.06.2019).

Bytukos, E.N. ®dusuka : yuebHoe nocodbue / E.N. Bytukos, A.C. Kongpatbes, B.M. Y3auH. -
Mocksa : dusamatnut, 2010. - KH. 3. CTpoeHue 1 ceoncTBa BellecTsa. - 337 c. - ISBN 978-5-
9221-0109-7, 978-5-9221-0110-3 ; To xe [OnekTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=75494 (14.06.2019).

6) gononHuTenbHasa nuTepartypa:

Ne n/n MICTOYHMK

®u3suka : nabopaTopHbir NpakTukym / MnuHuctepcTBo obpasosaHus u Hayku Poccuiickon deae-
pauun, degepansHoe rocygapCTBEHHOE aBTOHOMHOE obpa3oBaTeNbHOE yUpexaeHne BbICLLEro
npodeccuoHansHoro obpasosaHus «CeBepo-Kaskasckuin degepanbHbI YHUBEPCUTETY ; COCT.
M.A. BepxansH, [.B. Mnmagkux u gp. - CtaBponons : CK®Y, 2015. - 297 c. : un. - bubnuorp.: c.
273. ; To xe [OneKTpoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=457958 (14.06.2019).

MexaHuka n monekynsipHast dusmka : Mmetoguieckune ykasandus / H.B. Anekcangposa, P.Y. N6a-
TynnuH, 11.B. JanmaToBa, B.A. KysabMmuyeBa ; MuHuctepcTtso TpaHcnopTa Poccuickon ®enepa-
uun, ®enepanbHoOe areHTCTBO MOPCKOro M peyvHoro dnota ocygapctBeHHoe obpasoBaTenb-
4 HOe y4ypexaeHue Bbicllero npodgeccuoHanbHoro obpasoBaHuss MockoBckasi rocyaapCTBeHHast
akagemus BogHoro tpaHcnopTa, Kadeapa dumsmkm ; nog obuw. peq. B.I. CaeenbeBa. - Mockea :
AnbTamp : MIABT, 2014. - 108 c. : 1abn., vwn. ; To xe [OnekTpoHHbIn pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=430253 (14.06.2019).

B) UH(hopMaLMOHHbIE 3NIeKTPOHHO-06pa3oBaTenbHbIe pecypchbl:

Ne n/n MICTOYHMK

dusmka. ANeMeHTbl MONEKYNSPHON hU3nKn 1 TepMoguHamukmy : yuebHoe nocobue / coct. .M.
Osto, C.B. Bukynos, .M. lNneTtHes, B.A. Yeuyes. - HoBocnbupck : HoBocubupckuin rocygap-

5. CTBEHHbIV arpapHbiv yHuBepcuteT, 2013. - 141 c. ; To xe [OnekTpoHHbI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=230539 (14.06.2019).
3yes, N.B. NMpocTble onbIThl N0 U3MKe B LLKOSE U LOMA : METOAMYECKOE Nocobue Ans ydnte-
6 newn / MN.B. 3yes.. - 3-e n3g., ctep. - Mocksa : isagatenbctBo «®nuHta», 2017. - 142 ¢. : un. -
" | ISBN 978-5-9765-1363-1 ; To e [OnekTpoHHbIn pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=482753 (14.06.2019).
7 OHnanH-kypc HaumoHanbHom nnatdopmMbl 0TKpbITOro obpasosaHus (HMNOO), «dusuka B onbi-

Tax. Yactb 1. MexaHuka», https://openedu.ru/course/mephi/mephi 008 fvo1/
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16. NMepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyvyeHns ANs caMoOCTOATEeNIbHOU paboThbl (
- MeToanyeckme ykasaHus K BbINOMHEHWIO NabopaTopHbIX paboT (pecypcHbi hoHa kadeapbl).
- BapunaHTbl KOHTPOMbHBLIX paboT No BCceM pasgenam aucumnimHbl (POHA OLEHOYHbIX CPEeACTB).

- MepeyeHb Tem ONsa NOArOTOBKM OOKMAA0B U pedepaToB (POHA OLEHOYHbIX CPeacTB).
- MepeyeHb BONPOCOB AS1S1 NOArOTOBKM K 3a4eTy U ak3aMeHaM (POoHL OLLEHOYHbIX CPEACTB).

17. UHdopmMaLMOHHbIE TEXHONOrun, UcnosiblyemMble ANnA peanv3aumm y4ebHon aucum-
NSMHbI, BKNKOYas NnporpamMmmHoe obecnevyeHne, UHPOPMaLNOHHO-CNPABOYHbIE CUCTEMbI
1 npodreccnoHanbHble 6a3bl JaHHbIX
NMporpammHoe obecneyeHue:

Microsoft Office 2007 (Word, Excel, PowerPoint)
Mpn peann3aumm ANCUUNIINHBI NPUMEHSAETCA CMeLlaHHOe 00y4eHme C NCNONb30BaHUEM:

- OHNamH-kypca HaumoHanbHoM nnatgopMbl OTKpbITOro obpasoBaHuna (HIMOO), «dusmka B

onbiTax. YacTtb 1. MexaHuka», https://openedu.ru/course/mephi/mephi 008 fvo1/;
- OHJTaMH-KOHCYNbTauunm;

- 9NEKTPOHHOWN MOYThI,
Kadpegpsbl

- cauTa

eCTeCTBEHHOHaY4HbIX n

obeobpasoBaTesibHbIX

http://pmii.ru/pumk/uchebnyie-materialyi/ochnaya-forma-obucheniya/fizika.html.

MHdopmaunoHHO-cnpaBoYHble CUCTEMbI U NpodecCuoHarnbHble 6a3bl AaHHbIX:
—HayuHas anekTpoHHasn 6ubnuoteka eLIBRARY.RU — http://elibrary.ru/

—WHdopmaunoHHas

cucremMa

cam» http://window.edu.ru/

«EgnHoe okHO poctyna K

obpasoBaTtenbHbIM  pecyp-

—®epeparnbHbIn LEHTP MHOPMaLMOHHO-06pa3oBaTesibHbIX pecypcoB — http://fcior.edu.ru

—OnNEeKTPOHHO-O6nbNnoTeyHas

http://biblioclub.ru/

cucrtema

«YHuBe pcnuTeTCkad

18. MaTtepnanbHo-TeXHU4YECKoe obecneyeHme ANCUMUNIINHDI:
MynbTumeguiiHoe obopyaoBaHue (NMPOEKTOp, CTaUMOHAPHbIN KOMMbLIOTEP, 3KPaH)

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1.MepeyeHb KOMNETEHUUN C yKa3aHMeM 3TanoB (hopMUpPOBaHUA U NNAHUPYEMbIX pe3ynbTaToB

oby4yeHuns

oubnunoTeka

online»

Koa n cogepxaHue
KkomneTeHuun (Mnn ee
yacTu)

MnaHnpyemble pe3ynbTaTtbl 00y4eHus
(nokasaTenu JOCTVXKEHUSA 3a4aHHOMO
YPOBHS1 OCBOEHUSI KOMMETEHLMMN MO-
cpeacTBOM hOpPMUPOBAHUS 3HAHWUN,
YMEHWI, HaBbIKOB)

OTanbl popmmpo-
BaHUS KOMMNeTeH-
uuu (pasgensl (Te-
Mbl) OUCUUMIMHBI
U1 Moaynsa u ux

®0C*
(cpencTBa oueHm-
BaHWS)

MEeHTalribHOro nccre-
OoBaHUA

- Ucnonb3oBaThb usnyeckne Npubopsl,
MPOBOAUTL  U3MEpPEeHUsT  PUINYECKMX
BEJIMYMH, TPaMOTHO MPEACTaBMSATb WX
pe3yrnbTaThl;

HaMMeHOBaHUe)

OrlK-1 3HaerT: HanucaHuve pede-
yMeHM1e UCMosb3o- - OCHOBHble 3aKOHbl (PU3UKK, MeToabl pata. Tembl pe-
BaTb OCHOBHbIE 3a- MaTeMaTuyecKkoro aHanumsa u mogenu- tepatos n. 19.3.3
KOHb| €CTECTBEHHO- poBaHws; Tembl nabopaTop-
HaYUHbIX ACLMNANH | CTaHfapTHble MeToAbl TEOPETUYECKO- Pasgens! |- 111 HbIX paboT no

ro U 3KCnepvMeHTanbHOro uccrnegoBa- ancumnnuHe «du-
B ”PO(beCCMOHa”b' HUs1 PU3NYECKUX OOBLEKTOB; 31Ka», KOHTPOINb-
HOU OeATenbHOCTH, Hble BOMPOCHI M.
NPUMEHATb MeToabI 19.3.4
MaTeMaTn4eckoro yMeerT: HanucaHue pe(be_
aHanusa n mogenu- - WCMONb30BaTb OCHOBHbIE 3aKOHbI pata. Tembl pe-
poBaHuA, TeopeTu- €CTECTBEHHOHAYYHbIX OUCUUNNUH B departos n. 19.3.3
4ecKoro v aKcnepw- npodeccnoHanbHon AeATenbHOCTH,; Pasnensi I- Il MepeyeHb 3aa-

HU ONs UHAUBU-
ayarnbHon paboTbl
n.19.3.2

OVUCLUMNIIVH:
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Brnageer: lMepeyeHb 3aga-
- HaBblkaMW MPOBEAEHUsI IKCNEPUMEH- HWUIA 4Ns UHAMBU-
Taanoro. uccnenoBaHusa  U3NYECKUX Pasgens I- IlI ayarnbHon paboThbl
06BLEKTOB; n.19.3.2
- npodpeccrmoHanbHON TEPMUHOMOrMeEN,
MCNomb3yeMoW Npu peLleHnn 3agay;

3aueT ¢ oueHKoMU/3K3amMeH Bonpocsbl k 3ave-

Ty/aK3amMeHy
n. 19.3.1

19.2 OnucaHue KpuTepyMeB W LUKanbl OLEHUBaHUS KOMMNEeTeHUUN (pe3ynbTaToB oOy4YeHus) npwm
NPOMEeXyTOYHOW aTTecTauumn

[na oueHnBaHus pe3ynbTatoB OOy4YeHUs Ha 3a4eTe C OLEHKOW, 9K3aMeHe ucnonb3yetcs 4-
GannbHas Wkana: «OTMYHOY, «XOPOLLO», «yA0OBNETBOPUTENBHOY, KHEYA0BNETBOPUTENBHOY.

CooTHoLeHne n0Ka3aTene|7|, KputepumeB 1 LWKasrbl OUueHNBaHUA Pe3yrbTaToB O6y‘-IeHI/IFI.
YpoBeHb
Kputepun oueHMBaHNs koMneTeHLnn cchopmmpo- Llkana oueHok
BaHHOCTU
KOMMNeTeHUnn
CTyOeHT ymeeT COeOMHATb 3HaHUSA U3 pasfnuyHbIX pa3genoB Kypca, | [losbiweHHbIl Omnuy4Ho
yMeeT npodeCcCMoHanbHO MNPOKOMMEHTUPOBaTb OU3NYECKUA dakT. YpOBEHb
MonHo, NpaBuIbHO M Normveckn 6e3ynpeyvyHo nsnaraet TeopeTUHECKUN
mMaTepuan, MoxeT obocHoBaTb CBOM CyxaeHus. Bnageet Heobxogu-
MbIM MaTemMaTndeckum annapatomM. bes 3aTpygHeHun NnpuMeHsieT Teo-
peTudeckme 3HaHUS MPW aHanmM3e KOHKPETHbIX 3a4avy U BOMPOCOB.
CsobogHo nogbupaeT (cocTaBnsAeT cam) NpUMepbl, UNMICTPUPYOLLME
TeopeTuyeckue nonoxeHusd. ConposoxgaeT OTBET CBeAEHUSMU MO
UCTOpMM BOMPOCA; OPUEHTUPYETCA B CMEXHbIX TeMax Kypca, 3HaeT
OCHOBHYI0 NiuTepaTypy no CBOEMY BOMNPOCY.
CTyoeHT Xopowo Bnageet Teopuen BoOMNpoca; BMAWUT B3aMMOCBSA3b ba3zoenlli Xopouwo
pasnuuHbIX pasdenoB Kypca, MOXET UX O6bACHWUTb. MoxeT HanTu ypO8eHb
npumepsbl, NNNIOCTPUPYOLLNE OTBET, yMmeeT ucnons3osats YMK. Xo-
poLlo BnageeT npodeccroHanbHoOM TEPMUHOMNOMMEN, B Cllyvyae HeBep-
HOro ynotpebrneHns TepMmHa MOXET caM McrpaBuTb owunbky. B oc-
HOBHOM MOSHO, MPaBMUITbHO U NIOTMYHO M3naraet TeopeTUYecknin mare-
pvan, MoxeT 06oCcHOBaTb CBoU cyxaeHus. lNpumeHsieT TeopeTnyeckme
3HaHMSA Mpu aHanuse aKTUYeCcKoro matepuana, MOXeT NMpUBOAWTb
CODCTBEHHbIE MpPUMEPHLI, UMMOCTPUPYIOLLME TEOPETUYECKNE MOMOXe-
Hua. Jonyckaetca 1-2 Hego4veTa B M3NMOXEHUU U peyeBOM odhopmne-
HuUKM oTBeTa. [JeMOHCTPMPYET XOPOLLMIA YPOBEHb NOHUMAHUA BOMPOCOB
no teme. ObnagaeT NpaBubHON MaTeMaTUYECKON peyblo.
CTygeHT npaBuibHO BOCMPOU3BOAUT OCHOBHbIE MOMOXEHUS Teopuw, lMopozosniti Yoosenemeopu-
OEeMOHCTPUPYET NOHMMAaHWE 3TUX MOMOXEHWI, UNMIOCTPUPYET UX NpU- ypOo8eHb meJibHO
Mepamn. YMeeT NCMNOoNb30BaTb 3HAHMS NPU XapakTepucTuke dakTnye-
ckoro martepuana. B 1o Xe Bpemss B OTBeTe MOryT NpuUCYTCTBOBAaTb
cnepyowmne HeJOYEThI: @) AOMNYyCKaeT HETOYHOCTM B onpeaerneHnuun no-
HATUIA, TEPMUHOB, 3aKOHOB (HO UCMpPaBNSAET MX MPU NOMOLLU HaBOASA-
LLUMX BOMPOCOB 3K3aMeHaTopa); 6) uanaraet matepman HeJocTaTouHO
MOSHO; B) HE MOXET AOCTATO4HO rMyboko 1 fokasaTenbHO 060CHOBaTh
CBOW CYXXOEHWsI; T) uanaraet matepuan HedoCTaTovyHO nocnenoBa-
TenbHO; A4) gonyckaeT owwnbku B peun. OTBeYass Ha KOHKPETHbIN BO-
npoc, He y4MTbiBaeT pas3fnuyHble BapuaHTbl obyvyeHus, obycnosneH-
Hble LensaMu, YCNoB1UaAMU U NHAUBUAYANbHbIMU OCOBEHHOCTAMN ayau-
Topun. lNMposiBnsieT accoumMaTuUBHbIE 3HAHWS MWL NPU YCITOBUM HABO-
OSLWKnX BOMpocoB 3k3ameHaTopa. C TpyaoM COOTHOCUT TEOPMIO BOMPO-
ca C NpakTU4ecKMM MNpUMepoM, MOATBEPKAAWMM NPaBUIbLHOCTb
Teopuun. [JaéT HeBepHble NPUMEpPLI, NYTAeTCs NPU U3NOXEHUN CyLle-
ctBa dmsmyeckoro dakra. Cnabo BnageeT npodeccnoHanbHon Tep-
MUHOIOrMen, AonyckaeT MHOro OLNMGOK U HEe YMEEeT UX UCMPaBUTb.
He noHumaeT cyTb BONpoca, MEXaHU4eckn MOBTOPSAET TEKCT JeKumn - Heydosnemesopu-
unu yyebHuka, He yMeeT HanTN HyXKHOe NOATBEePXKAEeHUE B 3aLUnUTy Unu meribHO
OMNpPOBEPXKEHNE ONpPefenéHHON No3nuun, He 3HaeT, He YMEeT COOTHe-




CTW Teopuio C NpakTukon. He Bnageet TepMuHonorven, nogMeHsiet
OLHM NOHATMA ApYyrMMyu. He noHMMaeT CyTn HaBoAsLNX BOMNPOCOB.

19.3 TunoBble KOHTPOJIbHbIE 3a4aHMA UIMN UHble MaTepuanbl, Heo6xoaumMble Ans OLEeHKU 3Ha-
HWUW, YMEHWUI!, HaBbIKOB U (MNN) onbiTa AEATENbLHOCTU, XapaKkTepusyrwme 3tanbl hopMupoBaHUs
KOMMeTeHLUN B npoLecce 0CBOeHUs1 06pa3oBaTesibHOW NporpaMmbl

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.3.1 NepeyeHb BONPOCOB K 3a4eTy C OLeHKoM (2 cemecTp)
OTHOCUTENbHOCTL ABWXKeHUs. [peactaBneHms HeloToHa O CBOMCTBaxX MPOCTPaHCTBA Y BPEMEHM.
Cuctembl oTcyeTa. Pagnyc-BekTop, BEKTOpbl NepeMeLleHnsi, CKOPOCTU, YCKOPEeHUs. TaHreHum-
anbHOe 1 HopMaribHOE YCKOpeHue.
OcCHOBHbIE KMHEMATUYECKME XapaKTEPUCTUKM BpaLlaTenbHOro ABMXEHUS: Yron noBopoTa, yrro-
Bad CKOPOCTb, YrroBoe yckopeHue. CBA3b YrNOBbIX U JIMHENHbLIX BEMUYUH.
MepBbIn 3akoH HbloToOHa. MHepunanbHble cuctembl otcdeTa. [puHUMN oTHOCUTENbHOCTU [Manu-
nes, npeobpasoBaHus Nanuned. 3akoH CNOXeHUst CKopocTen. IHBapnaHTHOCTb YCKOPEHMS.
Macca. Cuna. Btopon 3akoH HbtoToHa. MNpuHUMN HE3aBMCUMOCTN OENCTBUS CUM
TpeTtun 3akoH HetoToHa. Cunbl B mexaHuke. Cuna TpeHus. Cuna ynpyroctu. ['paHuubl NpUMMeHu-
MOCTWN MeXaHWKM HbloToHa.
MmnynbCc matepuanbHOM TOYKU. MIMNynbC CMCTEMbl MaTepuanbHbIX ToYeK. 3akOoH COXpaHeHus
umnynbca. LleHTp macc. 3akoH aBvKeHUs ueHTpa macc. PeakTuBHoe aBwkeHue. [IBmxeHne tena
nepemeHHON Macchl.
Pa6GoTta. CBA3b cuibl ¢ NOTeHUManbHoOM sHeprmen. Buabl paBHOBeCUS. DHEPrnsd MeXaHN4ECKOro
OBWKEHUS. 3aKOH COXpaHEHUS 1 MpeBpaLLEHNa SHePruu.
OCHOBbI MexaHuKn TBEPAOro Tena, MOMeHT nHepuun. MoMeHTbl MHeEpLUUM OOHOPOAHBIX CUMMET-
pudHbIX Ten. Teopema LUTtenHepa-ltonreHca. KuHeTuveckas aHeprusa BpaLleHums
MomeHTbI cunbl. OCHOBHOWM 3aKOH AMHaMWKM BpalaTenbHOro ABmxeHns. MoMmeHT umnynesca. 3a-
KOH COXpaHEeHUs MOMEeHTa UMnynbca.
3akoH BcemupHoro TaroteHud. Cuna TskecTn n Bec Tena. lNone taroteHus. oTeHumanbHas
3Heprua matepuanbHOM TOYKM B none TAroteHns. KocMmnyeckne ckopocTu, X pacyeT Ha OCHOBE
3aKOHOB MeXaHWUKu
HenHepunanbHble cuctembl otcdeta. Cunbl uHepumun. LleHTpobexHas n Kopuonucoea Cunbl
nHepumu. MNMposiBneHne cun nHepummn Ha 3emne: 3aBMCMMOCTb Beca Tena OT LWMPOoTbl MecTa, Ma-
ATHUK DyKO.
Ynpyrue cBorcTBa TBepAbIX Ten. Bugbl gedpopmaumii. 3akoH Nyka Ansa pasnuyHbix gecdopmaumn.
Mogynu ynpyroctu, koadhduumeHT lNMyaccoHa. MNMoTeHunansHaa aHeprus ynpyroro gedopmMmpo-
BaHHOro Tena, NNoTHOCTb AHEPTUU.
CkopocTb cBeTa. Noctynatel OnHwTenHa. MNpeobpasoBaHns JlopeHua u nx cneacreus. Penstu-
BUCTCKMI MMMYNbC, PensaTUBMCTCKas oopma 2-ro 3akoHa HeloToHa. B3anmocsssb macchbl U aHep-
rn.
OcCHOBHble NpeacTaBnNeHNst MOMEKYNSIPHO-KUHETUYECKOW Teopun ra3oB. [JaBneHune rasos. Tem-
nepatypa u ee namepexue. AbconoTHas Temneparypa.
WaoeanbHbii ra3. YpaBHeHe MeHngeneeBa-KnanenpoHa. a3oBble 3akoHbl. OCHOBHOE ypaBHEHUE
MOJIEKYIIAPHO-KMHETMYECKON Teopun rasoB. [octosHHaa BonbumaHa. Teopema 0 paBHOMEPHOM
pacnpegeneHnm aHeprumn no creneHsam csoboasbl.
Pacnpenenenne Makceenna. VloeanbHbln ra3 BO BHELWHEM NoTeHUMansHoM none. Pacnpegene-
Hue BonbumaHa. JkcnepumeHTanbHasa nposepka MKT.
ABneHns nepeHoca B HEPABHOBECHbIX TEpMOANHaAMMUYECKux cuctemax. CpegHee 4YUCNO CTOJK-
HOBEHUN N cpefHAs AnvHa cBobogHoro npobera mornekyn. TennmonpoBoAHOCTb. Ouddysus.
BHyTpeHHee TpeHune (BSA3KOCTb). TEXHUYECKNI BaKyyM.
BnaxHocTb Bo3gyxa, MeTofbl ornpeaerneHus.



19.

20.

21.

22.

23.

24.

25.

26.

27.

11.

12.
13.

14.

TepmoanHammyeckaa cuctema. TepMoanHamudeckoe paBHOBecue. BHyTpeHHss aHeprus, n ee
N3MeHeHVe Npy B3aMMOAENCTBUN TEPMOAMHAMMYECKNX cuctem. PaboTta n Tennota kak oopmbl
obMeHa aHepruen mexagy cucteMamu.

MepBoe Havyano TepMmoanHamuku. NpumMeHeHWe NepBoOro Havyana TepMoauHamMuKu K nsonpouec-
cam. YpaBHeHVe agnabaTbl.

BTopoe Hauano tepmognHamukn. Obpatumble n HeobpaTMMmble npouecchbl. AHTponus. Ctatu-
CTUYECKOEe UCTONKOBaHWE BTOPOro Havyana tepmogmHaMmmnki. CamoopraHmsyiowmnecs CUcTeMbl
Tennosble MawmHbl. aeaneHbii umnkn KapHo. Teopembl KapHo.

3KkcnepuMeHTanbHble U30TEPMbl pearibHOro rasa. YpasHeHue BaH-gep-Baanbca. Conoctaene-
Hue ns3otepm BaH-gep-Baanbca ¢ akcnepuMeHTanbHbIMU n3oTepmamn. Kputnieckoe CoctoaHmne
BelecTsa .

daszoBble nepexoabl. PaBHOBecue XuakocTu M napa. BnaxHocTb Bo3ayxa. YpasHeHue Kna-
nenpoHa-Knayswuyca.

CBoOMCTBa XMAOKOrO COCTOSHUA BewecTBa. OO6beMHble CBOMCTBA KWMOKOCTU. OHEpPrusi noBepx-
HOCTHOrO CNnos XuakocTn. NoBepxXHOCTHOE HaTsKeHue. FAsneHne cmadnBaHus. Popmyna Jlanna-
ca. KanunnsapHble aenexHus. [JaBneHne HacbILWEeHHbIX NapoB Ha4 MEHUCKOM.

AmMopdHbIe 1 KpucTannudeckue Ttena. JanbHun nopsgok B kpuctannax. Knaccudmkaumnsa kpu-
cTansnoB No TUMYy CBA3EN, aHU30Tponus Kpuctannos. [edekTbl B KpucTannax. MexaHudeckue
CBOWCTBA KpUCTasnsos.

TennoBble CBOMCTBA KPUCTANMOB, TennoBoe paclumpeHue. MNnasneHve n kpuctannusauus. Oua-
rpamMmma paBHOBECUSI TBEPAOW, XNOKOM 1 ra3oBon das. TporHasa To4ka.

MNepeyeHb BONpPoOCoOB K 3k3ameHy (3 cemecTp)

AnekTpudeckne 3apsaabl. 3akoH KyrnoHa. 3akoH coxpaHeHust anekTpu4eckoro sapsiaa.
OnekTpudeckoe norne B Bakyyme. HanpsKeHHOCTb anekTpuyeckoro nons. I'paguyeckoe nsobpa-
YXEHUe 3NeKTPOCTaTUYECKOro nons, cunoeble NUHUA. MpUHLUMN Cynepnosnumn.

PaboTa cun anekTpoctatmyeckoro nong. MNMoteHuman anektpoctatuyeckoro nond. CeaAsb Mexay
NOTEHLUMNAIIOM N HaNPSHPKEHHOCTBIO NoMns. QKBUNOTEHUMANBbHLIE MOBEPXHOCTMU.

OunanekTpukn. Tunbl OU3NEKTPUKOB. DMNEKTPOHHAsA U opueHTaunoHHas nonsdpusaumn. NMNonapuso-
BAHHOCTb, AN3NEKTpUYecKas BOCNPUMMUYNBOCTb U OUSNEKTPUYECKasi NPOHNLAEMOCTb BELLLECTBA.
BekTop 3MeKTpMYeCcKoro CMeLLEHNS.

lMpOBOAHMKM B 3MEKTPOCTATMYECKOM Mofie. JMNEeKTPOEMKOCTb YeOMHEHHOro MPOBOAHUKA, KOH-
aeHcartopa. lNnockuin, uMnnuHgpuyecknin, cpepmnyecknin KoHgeHcatopbl. CoegMHEHNE KOHOEHCa-
TOPOB. DHEPrus 3apsiKeHHOro NPOBOAHMKA, SHEPrus KOHAEeHcaTopa.

OnekTpudecknin Tok. 3akoH OmMa ansg ogHOpo4HOro yyacTtka uenu. ConpoTnBneHne NpoBOAHMKA.
CTOpOHHME cunbl. OnekTpoaswxywasa cuna. VIctTouHukm toka. 3akoH Oma ons HeogHOPOAHOro
yyacTka 1 Ang 3aMKHYTOn (NONHOW) uenwu.

PasBeTBnéHHble anekTpuyeckue uenu. MNpasuna Knpxroga.

3akoH [xoyns-fleHua. MowHoCTb ToKa.

. QNEKTPMYECKUI TOK B pasnuyHbix cpegax. lNpupona toka B metannax. OnbiTel MaHgenbswtama u

Mananekcn, Ctioapta n TonmeHa. Knaccuyeckas Teopust 9anekTponpoBogHoCTN meTtannos (Opy-
Ae). 3aBUCMMOCTb COMNPOTUBIIEHNSA MeTansoB OT TeMnepaTypsbl.

OnekTpuyeckni TOK B Bakyyme. PaboTa Bbixoga. TepMOanekTpoHHas amMuccusi. YpaBHeHue
PuuyapgcoHa-[awmana. 3akoH «ctenexun 3/2». ABTOSNEKTPOHHAsS IMUCCUS.

ONeKTprYecknn Tok B anekTponutax. 3akoHbl ®apages.

OnekTpudeckn ToK B rasax. llpoueccbl noHu3auum n pekombuHaumu. YpaBHeHue GanaHca
MOHOB B rasax. [[asoBble pa3pagbl. [1nasma.

MarHuTHOe none n ero OCHOBHbIE XapaKTepPUCTUKN. BekTop MHAYKLMM MarHUTHOro nong. JinHum
MarHuTHoOM nHaykumn. 3akoH buo-Casapa-Jlannaca. None npsimoro Toka. [one Ha ocu KpyroBo-
ro Toka. MarHUTHbLIN MOMEHT KOHTYpa C TOKOM
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3akoH Amnepa. Bsanmogencteue napannenbHbiX TOKOB.

MarHuTHoe none Awxyllerocs 3apsga. [enctene MarHUTHOrO Mons Ha OBWXKYLLMIACS 3apsag.
Yckoputenu Yactuy,. dddekt Xonna.

MarHuTHble cBonCcTBa BellecTBa. [apa- n gnamarHetmkn. deppomMarHeTmku.

OnbiTbl ®apages. MarHUTHbIA NOTOK. 3aKOH 3NeKTpoMarHMTHon nHaykumm ®apages u npaBuso
JleHua. CamouHayKums.

Buxpesoe anekTtpunyeckoe none. Tok cMeLeHusl, NOMNHbI ToK. YpaBHeHns Makceenna. OTHocu-
TeNbHOCTb 3MNEKTPUYECKOro 1 MarHUTHOMO MOMen.

CKOpOCTb U YCKOPEHME NPU rapMOHUYECKOM KonebaHun. YpaBHEHNE OBWKEHUS NPOCTENLLNX Me-
XaHN4eckmnx cmctem 6e3 TpeHus. MaatHmnkn. CobcTBeHHas YactoTa KonebaHun.

CnioxeHune konebaHunn. Metoa BEKTOPHLIX gnarpamm. bruerus.

. KuHeTtunyeckas, noteHumanbHas 1 nonHas aHeprus konebntowieroca Tena. 3aTyxawowme kone-
OaHus. XapakTepucTmkmn 3aTyxaroLwwmx KonebaHui.

BbiHy>xaeHHble konebaHus. Pe3oHaHc.

BonHbl. Buagbl BonH. CkopocTb BOMHbI. [1nockne n cdepuyveckne BomnHbL. YpaBHEHME MITOCKON
rapMOHMYecKon beryLen BOSHbI.

3ByKoBble BOMHbI. AdhdpekT Jonnepa B akyctuke. MHppa3ByK. YNbTpasByK U €ro TexHuyeckue
NPUMEHEHMS.

MonyyeHne anekTpomMarHUTHbIX BOSH. AuddepeHumanbHoe ypaBHEHNE SNEKTPOMArHUTHOM BOS-
Hbl. QHEPrua U UMNYNbC ANEKTPOMarHUTHON BOMHbI. [MpMMeHeHne 3neKTpOMarHMTHbIX BOJTH.

lNMepeyeHb BONPOCOB K 3K3aMeHy (4 cemecTp)
CBeT Kak anekTpomarHuTHasa BonHa. BonHoBoe ypaBHeHue. KBasMoOHOXpOMaTUYECKUIA CBET.
doTomMeTpUs. AHepreTnyeckne n PoToMeTPUYECKNE BEMNYUHBI U eOMHULBI UX n3MepeHus. Jlam-
GepToBCKME NCTOYHUKM cBeTa. CBA3b MexXay SAPKOCTbIO M CBETUMOCTLIO AN NambepTOBCKUX UC-
TOYHUKOB.
NHTepdepeHums ceeTa. KorepeHTHOCTb. PacyeT uHTepdepeHUMOHHOMW KapTuHbI OT OBYX Kore-
PEHTHbIX UCTOYHUKOB. VIHTepdepeHuuns MHormx BosiH. VIHTepdgepomeTpbl. MNMpoceBeTneHne ontu-
KW.
Oudpakumna ceeta. MNMpuHumn lMonreHca-PpeHens. Metoa 3oH ®PpeHens. MNpamonuHenHoe pac-
npocTtpaHeHune ceeTa. Andpakums dpeHens Ha KpyrinomMm OTBEPCTUM N OUCKE.
Oudpakuna dpayHrodepa Ha Wwenu n Ha audpakumoHHon pelwleTke. dupakumoHHas pelletka
Kak cnekTpanbHbIn Nnpubop. Oudpakums peHTreHOBCKUX STyYen.
CBeT eCcTeCcTBEHHbIV 1 NONsipu3oBaHHbIN. [onsipusaTopsbl. [NMonapunsauna cBeTa npu OTpaxKeHuu.
3akoH bprocTepa. [JBonHoe nyyenpenomnenue. 3akoH Mantoca.
Oucnepcna ceeta. ®asoBasi U rpynnoBas CKOPOCTM CBETA. DNEKTPOHHAsA TeOpUs AUCNEPCUN.
"eomeTpuyeckas onTuka kak npegenbHbIn criydan BonHOBOW. OCHOBHbIE 3aKOHbI ONTUKK. [MpuH-
umn depma.
OTpaxeHwne cBeTa Ha chepuyeckon rpaHumue. MNMocTpoeHne nsobpaxkeHni B NIIOCKOM 1 cchepnye-
CKOM 3epKanax.
ToHkasa nuH3a. Popmyna nNuH3bl. NMocTpoeHne n3obpakeHnn B TOHKMUX NINH3aX.

TOB. [N1a3 kak onTnyeckas cmcrema

Tennosoe m3ny4yeHne Ten n ero xapakrepuctukn. PaBHoBecHoe usnydeHune. 3akoH Kupxroda.
Ab6contoTHO yepHoe Teno. 3akoHbl CtedaHa-bonbumana n BuHa. Ontudeckas nupomeTpus.
TpyoHOCTU Kraccnyeckon pusmkn B 06BbACHEHUM 3aKOHOMEPHOCTEN PaBHOBECHOMO U3IyYeHus.
KBaHTOBas runoTtesa u popmyna NnaHka

BHewHun dotoadpdekt. PoToHbl. SHeprusa 1M umnynbCc oToHa. [aBneHune cseta. ekt
KomnToHa. EANHCTBO KOPMYCKYNSAPHbIX M BOSTHOBLIX CBOMCTB 3NIEKTPOMArHUTHOIO U3ny4yeHus.
BonHoBble cBonctBa 4Yactuu. ®opmyna ge bponnda. Oudpakums Mukpodactul. IneKTpoHHas
MUKpockonus. BornHoBas yHKUUA 1 ee CTaTUCTUYECKUIA CMbICH.

CooTHoweHne HeonpeaeneHHocTen ensenbepra. MNpuHLMN ONONHUTENBHOCTM.

MpHUMA MPUYMHHOCTM B KBAHTOBOW MeXaHuke. YpaBHeHue LpeguHrepa. CrauuoHapHoe
ypaBHeHue LpeaunHrepa.

CeobogHas YacTtuua, Yyactmua B OAHOMEPHOWN «MNOTEHUMANbLHOM sMe»



19.
20.
21.
22.
23.
24.
25.

26.

27.

28.
29.

30.

MpoxoxaeHne 4YacTuL CKBO3b NOTEHLManbHbIM 6apbep. TyHHENbHbIN 3dEKT.

JINHeHbIN rapMOHNYECKUIA OCUUITAISATOP B KIAaCCUYECKOW N KBAHTOBOW MEXaHUKe.

ATom Bogopoga. KBaHTOBaHME 3HEPTUM M MOMEHTa MMMynbca anektpoHa. OnbiT LWWTepHa n Mep-
naxa. CnuH anekTpoHa.

MpUHUMN HEepPasNUYMMOCTM TOXOECTBEHHbLIX YacTul. PepMnoHbl U 6030HbI. MpuHumn Maynwu.
ONEKTPOHHbIE KOH(Urypauum atoMoB.

MornoLieHne na3nyyeHns, CNoHTaHHOE M BblHYXAeHHOoe nanyyeHus. KoapdpunumneHtol SnHwTENHA.
[eTanbHoe paBHOBecKe n3nyyeHuna c sewectsom. dopmyna MNnaHka. AkTuBHaga cpena. Jlasep.
KBaHTOBblE cTaTUCTUkM Depmu-Aupaka n Bose-OnHwWTenHa. BolpOXXaAEHHbIA 3NEeKTPOHHbIV ra3 B
meTanne. PoToHHbIN ras.

®oHoHbI. TennoemkocTb TBepAbIX Ten. 3akoH [wonoHra u MNtu. 3akoH debas. HeBblipoXXaeHHbIN
ras. Knaccuyeckas ctatuctmka Makceenna-bonbumana.

OHepreTu4eckme 30Hbl B KpucTannax. BaneHTHas 3oHa 1 30Ha npoBoauMMocTu. [poBoaHMKK, An-
ANEKTPUKN 1 nonynpoBodHukn (n/n). CobcTBEHHan M NpumecHasi nposogmmocTtuy n/n. doTonpo-
BOOUMOCTb.

KoHTakT AByx MeTannoB. QNeKTPOHHO-AbIPOYHbIN NEepPexon U ero BOonbT-aMnepHasa Xapakrtepu-

CTUKa.

CocTtaBHble aneMeHTbl saep. XapakTepucTuku atomHoro sapa. Mogenun agpa.
PagnoakTMBHOCTb. AAepHble peakunu.

dyHOoameHTanbHble B3anmogencTems. Knaccmdurkaums anemeHTapHbIX YacTul,.
19.3.2 MNepeyeHb 3agaHnn ona MHAMBUAYanbHOM paboThbl

KoHTponbHas pa6oTta Ne1
BapuaHT 1

KaTep mMoxeT nnbiTb B HEMOABWXHOM BoAe co ckopocTbto 10 m/c. CkopocTb TeueHus pekun 1 m/c.
OnpepgenuTe cpeaHo NyTeBYH CKOPOCTb KaTepa Ha NyTu U3 nyHkTa A B NyHKT B 1 o6GpaTHo.
Moesn, Tporasick C MecTa, ABUraeTCcs PaBHOYCKOPEHHO U, MPOMAS TPeTbo YacTb CBOEro Nyt Ao
cnenyoLlen ocTaHOBKKM, gocTur ckopoctn 80 Km/4. 3atem OH ABUrancs paBHOMEPHO, a Ha No-
crnegHen TpeTn NyTm — paBHo3amensieHHo. KakoBa cpegHsAsi CKOpOCTb noe3fa Mexay OCTaHOB-
Kammn?
[Boe urpatoT B M54, 6Gpocas ero apyr apyry. Kakon Hanbonbluen BbICOTbl JOCTUIHET MSAY BO
BPEMSI Urpbl, €CNN OT OQHOMO UrpoKa K ApYroMy OH NeTUT B TeYEHE BPEMEHW paBHOro 4 c?
Ha nogcraBke NeXuT Terno Maccoun 2 Kr, NOABELLEHHbIN Ha NPY>XMHE, NOABELLEHHOE Ha NPYXUHE
XecTkocTbto 1 H/M. B HayanbHbI MOMEHT MpYXXUHA He pacTaHyTa. [NoacTaBky HauyMHalOT onyc-
kaTb BHU3 C ycKopeHueM 5 m/c%. Yepes kakoe BpeMsi NoAcTaBKa OTAENUTCS oT Tena?
KakoBo yckopeHue cBoOOAHOro nageHuns Ha noeepxHoctn ConHua, ecrnn cumtaTtbh, 4TO opbuTomn
3eMnu sBRsSieTCA OKPYXHOCTb ¢ paanycom 1,5-10% km n nepuogom Bpaiienns 1 roa. Paguyc
ConHua 7-10° km?
[sym Tenam maccamn 0,2 kr n 0,5 kr coobLwmnmM ogMHaKkoBylo 3Hepruto. BTopoe Teno npowwno
nocre 3Toro Ao octaHoBku nyTb 1,1 M. Kakon nyTb npongeTt 40 OCTaHOBKWM MepBOE Teno, ecnm
Ko3ahpmumMeHT TpeHusa ansa obonx Ten 0ANHaKOBbIN?

BapuaHT 2
[iBa aBTOMOGUNSA Bblexann O4HOBPEMEHHO M3 OHOro nyHkTa. OauMH aBTOMOOGWb ABMXKETCA Ha
ceBep, APYron — Ha ro-soctok. C Kakom CKOpOCTM MalUWHbI YAANsTCs Apyr OT Apyra, ecnv nx
CKOPOCTWN COOTBETCTBEHHO paBHbl 10 n 20 m/c?
Teno asuranocb paBHOYCKOPEHHO U Yepes 6 ¢ octaHoBuiocb. Onpegenute NyTb, NPOMAEHHbIN
Tenom 3a 310 Bpems, ecnu 3a 2 C 40 OCTaHOBKM €ro CKOpoCTb Gbina paBHa 3 M/C.
Teno 6poLleHo BepTUKanbHO BBEPX CO CKOpPOCTbio 40 M/c. Kak OTHOCMTCA NyTb K NEpPEMELLEHMIO
yepes 6 ¢ nocrne Ha4vana aABMxeHna?
"py3bl Maccon 1 Kr n 2 Kr ABUXKYTCA BAONb BEPTUKANBHOM OCY C MOMOLLIM CUCTEMbI MOABWMXHOMO U
HenoaBWKHOro 6noka. C Kaknum ycKopeHnem ABMXKETCS NepBbii rpy3, ecnu rpy3 6onbLien macchbl
nogBeLUeH K NoABMKHOMY BroKy?
Y noBepxHocTn 3emnu (T.e. Ha paccTosHUM R OT ee ueHTpa) Ha Teno AeNCTByeT cuna BCceMmp-
Horo TaroteHna 36 H. Yemy paBHa cuna TAroteHus, AencTByloLLas Ha 3TO Teno Ha paccToaHun 3
R oT ueHTpa 3emnn?



6. Msay maccon 0,4 kr, neTawmmn co ckopocTbio 10 M/c, yaapseTca O CTEHKY M YNpyro oTcKakmpaeT
OT Hee. Hangute 3HayeHue cunbl, OEACTBYIOLEN Ha MAY BO BpeMsa yaapa, ecnu yrorn mexagy
BEKTOPOM CKOPOCTM U cTeHKol paBeH 30°, a Bpemsi B3anmopeictansa 0,1 c.

KoHTponbHasa paboTta Ne2
BapuaHT 1

1. Kakas y4acTb Momnekyn yrmekucrnoro rasa npu Temnepatype 100°C obnagaeT ckopocTsmm
ot 350 go 355 m/c?

2. Bo ckonbko pa3 HyXHO agmnabaTtndeckm cxaTb KMCNOpOoA, YToObl ero gaBneHne Bo3pocrio B
90 pas?

3. OpHoaTOMHbIN uaeanbHbIM ra3 nonydnn OT HarpeBatens 2 K[pPK TEnmnoBOW 3JHEpPruu.
Hackonbko nameHunacb ero BHyTpeHHsAs aHeprus? Mpouecc nsobapnyeckmi.

4. Kwncnopog maccom 20 r, Haxogswmincs npu temnepatype 640 K, cHauyana n3oxopHo oxna-
XOalT Tak, YTO AaBreHMe nagaeT B 2 pasa, a 3atem nsobapHo paclumpsiioT 40 NepBOHa4YanbHON TeM-
nepatypbl. Kakyto paboTy coBepLumMT ra3s B 3TOM npouecce?

5. [suratenb BHYTpeHHero cropaHus [u3ensa umeeT cTeneHb agvabaTUyeckoro cxaTtus
V. \%
V—Z: 16, cteneHb agnabaTn4eckoro paclinMpeHus V—Z: 6,4. Kakoe MWHUManbHOE KONMMYECTBO HedTH
1 1
OOIKeT NoTpebnaTb ABuraTesnb B 4ac, eCnun MOLWHOCTL ABuratens N = 1472 Bm, nokasatenb agunabaTbl

. 10°
y = 1,33, KanopumHocTb HedpTH 46- K_aﬂ»(?

6. Bce konuyectBo Tennotbl, Bbigenswlleecsa npu kKoHaeHcauun 1 kr napa npu 100° C u
oxnaxpgeHun nonyumsLiencs Bogbl Ao 0° C, 3aTpaumBaeTcsl Ha TasiHWe fbAa, UMEILLEro TemnepaTypy
0° C. CkonbKo nbaa pacTtaet? YaenbHas Tennota napoobpasosaHus Boabl r=2,26:10° [x/kr, nnaBneHus
1=3,3510° [Ix/kr, yaenbHas TennoemkocTb Boabl 4,19-10° Ix/krK.

BapuaHT 2

1. HainTtu oTHOWeEHME Yncna MONeKyn KMCNopoaa, CKOPOCTU KOTOPbIX NexaTt B MHTepBarne oT
600 go 601 m/c, K Uicny Monekyrn, CKOPOCTM KOTopbIx nexat B nHrepsane ot 300 go 301 m/c, ecnu Tem-
nepatypa kucnopoga T=300 K.

2. HekoTtopas macca Bo3gyxa nogsepraeTtcs agmabatMydeckoMy paclUMpeHuO OO yveTBepe-
HUS Ha4YanbHOro obbema, Npu 3TOM yCTaHaBMMBAETCA KOHe4Has Temnepartypa t = 0°C. Onpenenutb
HayanbHyl TemnepaTypy rasa.

3. HekoTtopasa macca rasa, 3aHumatowasa obvem 0,01 Mm%, HaxoguTcst npu aaenenvn 10° Ma n
Temnepartype 300 K. a3 HarpeBaeTcsa npu noctosHHOM obbeme o 320 K, a 3atem npu noCTOSTHHOM
naeneHun go 350 K. Yemy paBHa paboTta, coBepLLUeHHasi ra3oM Mpu Nepexoae M3 HayarbHOro CocTos-
HUS B KOHEYHOE?

4. Y10 MOXHO cKkasaTb O KONMMYECTBE TENNOThl, HEOOXOAMMOW ANsl HAarpeBaHUs rasa a0 OfHON
N TOW xe TemnepaTypbl B COCyae, MPUKPbITOM MOPLUHEM, eCriv NopLleHb He nepemeltaetcsa (Qq) n ecnu
MOPLLEHb NTErKO NOABWXKHBIN (Qy).

5. KM rennoeon mawuHbl 41 %. Kaknm ctaneT KI[, ecnn TennoTta, notpebnsemas 3a Lk,
yBenuumeaetcs Ha 18 %, a TennoTa, oTgaBaemMasi XOnogunbHUKY, YMeHbLUNTCS Ha 6 %7?

6. 3 kr BoAbl HarpeBatoTcs oT TemnepaTypsl 10°C o Temnepatypsl 100°C |, npu koTopoii 06-
pawiatoTcs B nap. Onpenenntb USMEHEHME 3HTPOMUN.

KoHTponbHasa paboTta Ne3
BapuaHT 1

1.  Ha aByx O0AMHakoBbIX kanenbkax BOAbl HAXOAUTCSA NO OAHOMY NULLHEMY 3NEKTPOHY, Npu-
4yeM cura SMeKTPUYEeCKoro OTTankuBaHUs Kanenek ypaBHOBELUMBAET CUMY UX rpaBUTALMOHHOIO NPUTS-
XeHus. KakoBbl pagnychl kanenek?

2. . [1Ba 3apsipa +q v —q, rae q = 1,8-10°® Kn pacnonoxeHsl B ABYX BEPLUMHAX PABHOCTOPOH-
Hero TpeyrosibHMKa co CTopoHor 2 M. OnpegenuTe Hanps»KeHHOCTb B TPETbEN BEPLUMHE TPEYromnbHUKA.

3.  OnektpocTtaTuyeckas noTeHumnanbHas 3Heprusi CUCTeEMbl TPEX OAMHAKOBLIX MOMOXUTENb-
HbIX 3apsA0B, PACMOSIOXKEHHbIX B BaKyyMe BAOMb OQHOW NPsIMOM Ha paccTosiHuM R apyr ot apyra, paBHa
W;. BO CKOMbKO pa3 N3MEHUTCS 3HEPIrUSt CUCTEMBI, €CNN 3apsaabl Pa3MeCcTUTb B BEPLUMHAX NPaBUbHOIo
TpeyronbHMKa co CTopoHon R?

4. KoHgeHcaTopy emMKkocTbio 6 HO coobwmnn 3apsa, paBHbii 1 MKKR, 1 nocne oTKnNioYeHns
OT UCTOYHMKA NOrpy3nnu B KEpOocuH Ha 2/3 ero obbema. [NnacTuHbl KOHAEHCATopa pacnonoXeHbl BEPTU-



KanbHO, a AManNeKTpuyeckas NpPoHMLAEeMOCTb KepocuHa paBHa 2. OnpeagenvTte HanpskeHue Ha norpy-
YKEHHOM KOHAEeHcaTope.

5. WNCTOYHUK, BHYTPEHHEE COMPOTUBIIEHME KOTOPOro PaBHO HYIHO, 3aMKHYT Ha COMpOTUBIE-
Hne 100 Om. AmMnepmeTp ¢ conpoTtusneHnem 1 Om, BKNHOYEHHbIM B 3Ty Lienb, NOKasan cuny Toka 5 A.
Kakor Tok npoTekan B Lienu 4O BKIOYeHNs amnepmeTpa?

6. Kakyto HanbonbLuyto TEMMOBYO MOLLHOCTb OTAAET BO BHELUHIOW Lenb UCTOYHKK, OC ko-
Toporo 12 B, a BHyTpeHHee conpoTuareHne 2 Om?

BapuaHT 2

a. Bokpyr Toye4vHoro 3apsaa 3 HKn no okpy>KHOCTU paguyca 3 M C NOCTOSAHHOM YrNOBOW CKO-
pocTbio 1 pag/c oBMXKeTCS NPOTUBOMOMOXHO 3apsKeHHbIN LWapuK. KakoBo OTHOLWLEHME 3apsna K Macce
3TOro wapuka?

b. [ea 3apsipa +q u —q, rae q = 1,8:10° Kn pacnonoxeHb! B ABYX BepLUMHAX PaBHOCTOPOH-
Hero TpeyrosibHMKa co cTopoHor 2 M. Onpegenute HaNpPs>KeHHOCTb B TPETbEWN BEPLUMHE TPeyrofbHuKa.
[40,5]

C. 3apsKeHHbI LapuK HaAXo4MTCA B pPaBHOBECUMM B MPOCTPAHCTBE MeXAY ropU3OHTalbHO
pacnonoXeHHbIMK NAacTMHaMu KoHaeHcaTopa. Koraa aTo MpOCTPaHCTBO 3anOfHWUAN XXUOKUM ON3reK-
TPUKOM C € = 3, TO paBHOBECKE He HapyLMnocb. Kak OTHOCATCS NNOTHOCTM MaTepuana wapuka u xXug-
KOCTn?

d. Mnockun KoHOeHcaTop 3apsavnu 40 pasHOCTU noTeHuwanoB U nyTem nogkroyeHus K
GaTapevike. Nocne atoro 6aTapenky oTknuYunu. [lanee pacctosHue mexay nnacTUHKaMu KOHAeHcaTo-
pa yBenuuunu B 2 pasa. Kak nameHunacb 3Heprusi aneKTpoctTaTMyeckoro nons KoHgeHcatopa?

e. MnoTHOCTL TOKa B MeOHOM NpoBoAHMKe AnvHon 10 M pasHa 10 A/cm?. OnpenenuTb
HanpsPKeHWe Ha KoHuax NpoBOAHUKA. YaeNbHOe CONPOTMBEHNE Meamn 1,7-10° Om-m.

f. Mpun 3ambikaHMK Ha conpoTmereHun 50 Om 6atapes anemeHToB AaeT Tok 1 A. ToK KOpOT-
KOro 3amblkaHus paBeH 6 A. Kakyto HanbonbLuyo NonesHyt MOLLHOCTbL MOXET AaTb 6aTapes?

KoHTponbHas pa6oTta Ne4
BapuaHT 1

1. [1Ba NpsSAMOSIMHENHBIX ONMHHBIX NPOBOAHMKA pacnonoXeHbl NapanneneHo Ha paccTosHum 10
CcM Apyr oT gpyra. o npoBogHUKaM TeKyT TOKM 5 A B NPOTUBOMOMOXHbIX HanpasneHuax. Hantu mogyne
W HanpaBneHne UHOYKUMM MarHUTHOrO MONS B TOYKE, HaxXo4sLwencs Ha pacctosHum 10 cm oT Kaxaoro
NpOBOOHMKA.

2. [poBogHuk anunHon 10 cM 1 Mmaccon 2 I NoABeLLEH Ha ABYX OANHAKOBbLIX NPOBOAALLNX TOK
npoBofax Tak, YTO pacnonaraeTca B ropu3oHTanbHOM NMOCKOCTU. Ha Kakon yron OTKIIOHMTCS NPOBOA-
HUWK, ecnn ero NOMeCTUTb B BEpPTUKarbHOE MarHUTHOe none ¢ uHaykumen 0,2 Tn u nponyctutb Yepes
Hero 1ok 0,1 A.

3. Kakon gomkHa 6bITb BENMMYMHA MarHUTHOM MHAYKUUKM, YTOOLI TENo mMaccon 1 Mr, nMmeroime
3apsa 1 HKn, gBuranocb NPAMONMHEHO U PaBHOMEPHO CO CKOPOCTbIO 1 KM/C B HanpaBreHun, nepnex-
OVKYTISIPHOM K BEKTOPY HanpsXXeHHOCTU anekTpuyeckoro nons ¢ E = 10 kB/m.

4. MepgHoe KonbLO AnameTpoM 1 M HaxoauTCs B NeprneHAMKYNSipHOM K MAOCKOCTM KonbLa
MarHMTHOM norne ¢ uHaykuuen 1 Tn. He paspbiBas Konbua, ero pacTsaHynu B NIMHUIO 32 OOHY CeKyHAy.
Kakon 3apsag npoteveT yepes cedeHmne Konbua, ecnu guameTtp nposoga 0,3 MM, a yaernbHoe ConpoTMB-
nenvie mean 1,7-10° OmM-m?

5. Tnowagb NonepeyHoro ceyvyeHuss coneHomga C XenesHblM cepaedHukom pasHa 10 cm?,
AnvHa coneHomga 1M. HanTu MarHuMTHy0 NpoHMUAeMOCTb MaTtepuana cepieyHuka, ecnu MarHUTHbIN
NOTOK, MPOHM3bIBAIOLLMI MONEPEYHOE CeveHme coneHomaa, paseH 1,4 mB6. Kakomy TOKy, Tekyliemy ve-
pe3 ConeHoua, COOTBETCTBYET 3TOT MarHUTHbIA NOTOK, €CNM U3BECTHO, YTO MHOYKTUBHOCTb CONleHomaa
npu aTnx ycnosusx pasHa 0,44 MH?

BapuaHT 2
1. bBeckoHe4yHO OnVHHBIV NpoBof obpasyeT KpyroBOW BUTOK, KacaTemnbHbI K nposoay. o
nposody uaet Tok 5 A. Hantu paguyc BuTka, ecnu UHOYKUNS MarHUTHOrO Nond B LiEHTPe BUTKa paBHa
10 MTn.
2. Kycok npoBoga AnuHoOM 34 cMm CrnoXwnu B BUAE NPsiIMOYroflbHOro paBHoGeapeHHOro Tpe-
YronbHWKA, a KOHLbl MOACOEOVUHUN K UCTOYHUKY TOKa. [MpOBOAHMK MOMECTUNN B BEPTUKANbHOE MarHuT-



Hoe none ¢ nHaykuuen 0,5 Tn Tak, YTO NNOCKOCTb TPeyrorbHUKa pacnosioxeHa ropusoHTanbHo. Kakas
cvna AencTBYET Ha NPOBOA, ECNN Yepe3 Hero npotekaeTt Tok 2 A?

3. Yactuua maccoit 1,02:10% kr v 3apsigom 3,2-10"° Kn BneTtaeT B 04HOPOOHOE MarHUTHOE
none ¢ nHaykuveii 2-10° Tn nepnerauKynsipHO CUIOBLIM NMHUAM CO ckopocTbio 5-10* m/c. Onpenenute
namMeHeHue nmnyrnbca Yyactuubl 3a Bpems 0,05 c..

4. Kartsawmica no ropnsoHTanbHOW gopore meTtannmyeckun obpyy pagnycom 50 cm nagaet Ha
3emnio. Kakon 3apsg npovgeT no obpydy, €cnu conpoTuBneHne eauHuubl OinHbl obpyda 1 Om/m, a
BepTUKarbHas COCTaBnAoLAa MHAYKLUN MarHUTHOro nons 3emnm 5.10° Tn?

5. B coneHong anuHon 50 cM BCTaBnEH CepaeYHuK M3 TaKoro copTa enesa, Ansg KoToporo
3aBucmmocTtb B(H) HemsBecTHa. Yncno BUTKOB Ha eguHUUy OnnHbBI coneHouaa pasHo 400 cm™. Haiitm
MarHuMTHY0 NPOHULAEMOCTb MaTepuana cepaeyHunka npy Toke 5 A yepes obMOTKy coneHoumaa, ecnm ns-
BECTHO, YTO MarHUTHbLIA MOTOK, MPOHU3bIBAIOLWNA MOMNEpeyYHoe ceveHue coreHomaa C cepaeyHUKOM,
®=1,6 mB6. KakoBa MHOYKTMBHOCTb COMNeHomnaa npu 3Tux yCroBusax?

KoHTponbHasa pa6oTta Ne5

BapuaHT 1

1. ['py3, NOOBELLEHHLIN HA NPYXWNHE, COBEpLUAET BepTuKanbHble konebaHus ¢ nepmuogom 0,6 c.
Mpwn apyron macce rpysa nepwog konebanmi ctan 0,8 c. Kakum 6yget nepuog konebaHuin, ecnv macca
rpysa 6yget paBHa cymme macc? [1]

2. CepeavHa HUTM MaTeMaTUYeCKOro MasiTHMKa HaTankuBaeTCs Ha rBO3db KaXAbl pas, korga
MasTHVK MPOXOAMUT MOMOXeHMEe paBHOBECUS CrpaBa Haneso. Hantu onuHy HWUTK, ecnu nepuog koneba-
HUIM Takoro MasiTHUKa paeeH 2,42 c. [2]

3. Yepes pyden nepebpolueHa anvHHas y3kasa gocka. Korga newexoq CTOMT Ha HEW HENOOBWUX-
HO, oHa npornbaetcsa Ha 10 cm. Korga »ke oH mgeT no Henl Co CKOPOCTbIo 3,6 KM/4Y, TO AocKa Ha4yMHaeT
packaumBaTbCs Tak, YTO OH nagaeT B Boay. KakoBa anuHa wara newexoga? [0,6]

4. KonebaTenbHbI KOHTYP NMPUEMHMKA COCTOUT U3 CrtoasaHoro (¢ = 7) KoHAeHcaTopa, nnowaab
nnacTuH koToporo 800 cM? ¢ pacCcTosHMEM MeXAy HUMM 1 MM, W KaTyLiKX MHOYKTMBHOCTU. Ha Kakyto
OJIMHY BOMHbI PE30HMPYET KOHTYP, €CrM MakCUMarbHOE 3Ha4YeHMe HanpsKeHWs Ha NnacTUHax KOHOEeH-
catopa B 100 pa3 6orblle MakcMmarbHOrO 3Ha4YEHUs CUMbl TOKa B KaTylke? [933 M|

5. BonHa pacnpocTpaHseTca B cpege co ckopocTtbio 100 m/c. HanmeHbluee paccToaHne mexay
TOYKaMu cpeabl, asbl KOTOPbLIX NPOTUBOMNONOXHLI, paBHO 1 M. Onpeaenute YyacToTy KonebaHui YacTu
B cpefe.

BapuaHT 2
1. meeTca npyxuHka C aHOMaribHOM XXEeCTKOCTbI0, Tak YTO cMellalwas cuna F nponopumo-

HarnbHa KBagpaTy CMeLLeHus X: F:—kxz, npuyem k = 1 kH/M®. Ha Takyto NpyxuHKY nofBeLleH rpysuK
maccou 1 kr. Onpegenute Nnepmuoa Manbix KonebaHun rpy3a OTHOCUMTENBHO NOMOXEHUS paBHOBECKS.

2. MaTemaTnM4eckuin MasTHUK, OTBEAEHHbIN HAa HATSAHYTOM HUTWU Ha Yron o OT BepTUKanu, Npoxo-
ANT MONOXEHNe paBHOBECKS CO CKOPOCTbIO V. OnpeaenuTte nepuoa konebaHun.

3. 'py3 maccon 300 r, nogBeLLEHHbIN Ha NPYXUHe xecTKocTbio 20H/M, coBepluaeT 3aTyxaloLwme
konebaHusa. Onpenenntb KO3MULMEHT CONPOTUBIEHNS CPeabl, ECNN AEKPEMEHT 3aTyxaHnsa cocTaBns-
et 0,92.

4. KonebaternbHbI KOHTYp COCTOUT M3 KOHOEHCATopa, 3aMKHYTOro Ha KaTyLlKy WHOYKTUBHOCTW.
Uepes 0,1 MKC nocne Havana konedaHuii 3Heprns MarHMTHOrO Monsi B KaTyLlke WHOYKTUBHOCTU paBHa
9HEeprum anekTpocTaTMYeCcKoro Nons KoHaeHcartopa. Ha Kakyto AnvHy BOSHbI PE30HUPYET KOHTYP?

5. Hantu pasHocTb pa3 konebaHun OByX TOYEK, OTCTOALUMX OT UCTOYHMKA KonebaHwun Ha pac-
ctosiHmax 10 m n 16 m, nepuog konebanum T=0,04 ¢, ckopocTb pacnpoctpaHeHust 300 m/c.

KoHTponbHasa paboTta N26

BapuaHT 1
1. KakoBa ontuyeckas cuna NuH3bl, ecrnv Ansa nonyvyeHns n3obpaxeHna npegMmeTa B HaTypanb-
HYI0 BEMNUYUHY NpeameT AoSmKeH ObiTb NoMeLeH Ha pacctosHun 10 CM OT NNH3bI?
2.0npegenute TemnepaTypy 3Be3gbl — «0enoro kapnvka», eciim MakCUMyM W3NyyYeHus B ee
creKkTpe NpUXoanTCcsa Ha yrbTpaduoneToBoe usnyyeHue ¢ AnuMHon BonHsl 300 HM



3.MoTok anekTpoHoB ¢ aebponnesckon AnNvHOM BOMHbLI 11 MKM nagaeT HOpManbHO Ha MpPsMO-
yronbHyto wenb wmprHon 0,1 Mm. OueHUTb C MOMOLLbI0 COOTHOLLEHUSA HeonpeaeneHHOCTEN YrioByHO
LWMPWHY Ny4dKa 3a LWenbHo.

4. YacTtmua HaxoguTcsl B OAHOMEPHOW NPSIMOYrOfibHOM NOTEHUMAnNbHOM siMe ¢ 6ECKOHEYHO BbICO-
KMMKU CcTeHKamun. HaiTu maccy YacTuubl, eCnu LWMpUHa sMbl [ 1 pasHOCTb aHEpPrui 3-ro u 2-ro aHepreTu-
YecKkux ypoBHen paBHa AE.

5. B cmecn mnsotonos, coctosiwen us kobanbTta-56 ¢ nepunogom nonypacnaga 77 OHEW U KO-
0anbT-57 ¢ nepuogom nonypacnaga 270 gHen, 3a 400 gHen pacnanock 80 % aTtomoB kobanbTa. Onpe-
AennTe OTHOLLEHNE HaYanbHOro Konmyectsa atoMoB kobanbTa-56 K konm4ecTBy aToMoB kobanbTa-57.

BapuaHT 2

1. PacctosHne ot npegmeTta o akpaHa 105 cm. ToHkas NMH3a, NoMeLLeHHas Mexay HUMu, ga-
€T Ha 9KpaHe yBennyeHHoe n3obpaxeHue npeagmeTta. Ecnv nnH3y nepemectuTb Ha 32 CM, TO Ha 3KpaHe
OyneT ymeHbLleHHoe usobpaxeHue. Hantn pokycHoe paccTtosiHue nuH3bl. [23,8 cm]

2.B pesynbTtarte pacwmpenuns BeceneHHon nocne MuraHTckoro B3pbiBa BO3HMKLIEE 3niekTpoMar-
HUTHOE M3NyyYeHue Hadvano ocTbiBaTb. B HacTosilee Bpemsa 3TO U3nyyYeHue (ero HasblBaloT PENUKTO-
BbIM) UMEEeT BMA TEMNIOBOIO U3Ny4YeHns C MakCMMYMOM UCNyCKaTeNbHOM CNOCOBHOCTU NPy ANVHE BOSHbI
Am=1,07 mm. KakoBa Temnepatypa 3TOro n3nyyeHua?

3.0UeHUTb HauMeHbLINE NOrPeLLIHOCTU, C KOTOPbIMU MOXHO ONpeaenuTb CKOPOCTb ANIEKTPOHA U
NPOTOHAa, NOKanM3oBaHHbIX B 06nacTtn paamepomM 1 MKM.

4 Yactmua HaxoamTcst B NnepBOM BO30Y)XOAEHHOM COCTOSAHMM B O4HOMEPHOW NPSIMOYrOflbHOW No-
TEeHUNanbHOM siMe LUMPUHOW | ¢ GECKOHEYHO BbICOKMMM CTEHKaMU. HanTn BepoAaTHOCTb NpebbiBaHnsA va-
cTuubl B 0bnactun I/3 <x <2//3. Yemy paBHa 3Ta BEPOATHOCTb 418 KNacCU4eCKon YacTuubl?

5. B cmecun n3oTtonos, cocTosLEen n3 ctpoHuma-91 ¢ nepnogom nonypacnaga 9,7 4 u CTpoHUmsI-
92 c nepmnogom 2,6 4, 3a 7 YyacoB pacnanocb 75 % aTtoMoB CTPOHUMSA. HanTh OTHOLIEHMEe KonunyecTsa
aTOMOB CTPOHLMNA-91 K KONUYEeCTBY aTOMOB CTPOHLNS-92

19.3.3Tembl pechepaToB No gucuuninHe «dusmka»
1. PeaktnBHoe gBuxeHue.

3aKoH coxpaHeHMs MOMEHTa UMNynbca, NPUMEHEHNE B TEXHUKE
'mpockonbl, NpUMEHEHNE.

HewnHepunanbHble cuctembl otcyeTa, cuna Kopuonuca.
TypbyneHTHOe TeyeHune, Buxpu, noboBoe CONpoTMBIEHNE.
PeanbHbin 1 naeanbHbIV ras.

OHTponusa

KanunnsapHble asneHus.

9. Xugkue kpuctannbi.

10. YnbTpasByK 1 NHPpPasByK.

11. dusumka n Mmysbika.

12. JltoMnHeCLEeHLMSA 1 SNEKTPONIOMUHECLEHLMS.

13. DnekTpnyeckuin Tok B pasnmyHbix cpegax

14. MarHuTHble cBOMCTBa BelLlecTBa

15. Pagnocsasb. OCHOBHbIE MPUHLMNLI.

16. MNonapusauunsa ceeTa.

17. Qucnepcus, anemMeHTapHasa Teopus gucnepcun

18. OnTnyeckne aBNeHNs B Npmpoae.

19. KeapkoBasi Moernb CTPOEHUS SNeMEHTapPHbIX YacTuL.

20. PewwatoLupme 3KCnepuMeHTbl B COBPEMEHHON hU3MKe.
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19.3.4 Tembl nabopaTopHbIX paboT no gucumnnmHe «Pusnka», KOHTPOJbHbLIE BONPOCHI
AneMeHTapHOe BBegeHUe B TEOPUIO U3MEPEHUN U MOTrPeLIHOCTEN
Bonpockl 1 ynpaxHeHus
1. Kakue nsmeputenbHble npubopbl Bbl 3HaeTe? KakoBa UX TOYHOCTL?
2. Ob6bscHMTE YCTPOMCTBO M NpMHUMN paboTbl U3MEPUTENBbHbLIX MPUOOPOB, CHABXKEHHBLIX HOHUYCaMK
(wTaHreHUMpKynb, Bycconb, Kunpererb).




3. Kak onpenenuTb NorpewHocT NpsiMbIX U3MePEHU OU3NYECKUX BENUYMH U NOrPELLHOCTU KOC-
BEHHbIX U3MEPEHNIN?

JKkcnepumMmeHTanbHoe onpegeneHue NJOTHOCTU TBepAoro Tena

Bonpochl 1 yrnpa)kHeHus!

1. Ob6bsAcHUTE 0COBEHHOCTM CTPOEHUS BELLECTBA B TBEPOOM, XKNOKOM M ra3006pasHOM COCTOSIHUSX.

2. Kak nsmeHsietTcs NnoTHOCTb BELLECTBA Npu Nepexoae N3 04HOro arperatHoro COCTosiHUA B Apy-
roe?

3. PacuyéTt norpeluHocTen B Xoae BbINONHEHUS TabOpaTOPHbLIX MUCCIEeaoBaHWIA NNOTHOCTK Tena.

OnpeaeneHve YCKOPEHUA CBOGOAHOIO NafeHUsa ¢ NOMOLLLI0 MaTeMaTU4ECKOro MasgTHUKa

Bonpochkl 1 ynpaxHeHus

1. MOXHO N Ha3BaTb MHEpPLUMANbHON CUCTEMY OTCHETA, CBSI3aHHYHO ¢ 3emnen?

2.  Kakve eLlé akcnepvMeHTanbHble MeTobl onpeaeneHns yckopeHms cBob6oaHOro nageHus Bbl
3HaeTe?

3.  Kakue nyTn CHWXEeHWs1 NOrpeLlHOCTEN BO3MOXHbI B OMbIT€ C MaTeMaTU4eCKUM MasiTHUKOM?

OnpegeneHne YCKOPEHUA CBOGOAHOIO NageHUsa ¢ NOMOLLbLI MaTeMaTU4eCKOro MasgTHUKa

Bonpochkl 1 ynpaxHeHusi

4. MoXHO N Ha3BaTb MHEpPLUMANbHOW CUCTEMY OTCHETA, CBSI3aHHYO ¢ 3emnen?

5. Kakue eLué akcnepmMMmeHTanbHble MeToabl onpeaeneHnst yckopeHns cBo6o4HOro NnageHus Bbl
3HaeTe?

6. Kakme nyTn CHWXKEHWs1 NOrpeLLHOCTEN BO3MOXHbI B OMbIT€ C MaTeMaTU4eCKUM MasiTHUKOM?

OnpeaeneHne MOMEHTOB MHEPLIMU CUMMETPUYHbIX TBEPAbLIX TeN C NOMOLbLI0 TPUdUNApHoOro
noaBeca
Bonpochbl 1 ynpaxHeHus

1. BbiBeguTe pacyeTHyo hopMyny Ans MOMEHTa UHepLUUKn naTtgopMbl.

BoeiBeauTe popmyny ons pacyeta MOMEHTa UHEpUUN LunnHapa OTHOCUTESNTbHO OCU, NPOXOASILLEN
yepes LieHTPbl €ro OCHOBaHUM (MPoJoSibHasi OCb CUMMETPUN).

3. WraHreHumpkynem unamepbTe paguyc R umnuHgpa. PaccuuTanTe TeopeTuyeckoe 3HayeHue ero
MOMEHTa MHEPLMMN OTHOCUTENBHO NPOAOSIbHON OCU CUMMETPUN U CPaBHUTE C MOMyYEHHbIM 3Ha4ve-
Hnem. O6bsCHMTE, YEM BbI3BaHO HECOBMNAaAEeHNE TEOPETUYECKOrO N IKCNEPUMEHTANbHOMO pesyrb-
TaToB.

M3yyeHue 3aKOHaA COXPaHEHMUSA MMNyNbCca NPU LIeHTPanbLHOM yaape

Bonpockl 1 ynpaxxHeHUs

1. CdopMynupynTe MNOHATME W30NUPOBAHHON MEXAHWYECKOW CUCTEMbI. 3aKOH COXpPaHEHUs UM-
NynbCOB NP YNPYromM 1 HEYnpyrom B3anMoaencTBuUSIX.

2. OnpepeneHne TeOpeTUYECKMUX 3HAYEHU CKOPOCTEN Ten nocre ueHTpanbHOro abcontoTHO ynpy-
roro n abcontoTHO HEYNPYroro yaapoB 1 CONOCTaBIIEHME UX C SKCMEPUMEHTArNbHLIMU BENNYMHAMMN.

3. Pacuet notepu MexaHM4eCKom 3HePrn CUCTEMON B pesyrnbTaTe abCcontoTHO Heynpyroro yaapa.

OnpeneneHne OTHOWEHUA MONAPHbIX TENJIOEMKOCTEN

Bonpochkl 1 ynpaxHeHusi

1. O6bACHMTE CYLWHOCTbL MeToAa U BbiBEAMTE pacyeTHYI0 hopmyrny Ansd y.
2. MNosicHNTe PU3NYECKNIA CMbICIT BESTUYUHDI Y.

3. BoiBegute chopmyny ans norpewHocty Ay.

4. Kakue ellie CyLLLeCTBYIOT Crnocobbl onpeaeneHnst OTHoLWEHUs ¢, /c, ?

M3yyeHue KpyTUNbHbIX KonebaHum

Bonpochkl 1 ynpaxHeHusi

1. Kakve konebaHusi Ha3bIBatOTCA KPYTUITbHBIMU, M YEM OHU OTNINYAIOTCS OT NIMHENHbIX KonebaHnin?

2. Kak onpenensaiTcd MOMEHTbl MHEpLMU Ter NpocTon reoMeTpuyeckon (popmbl OTHOCUTENBHO
rMaBHbIX OCE CUMMETPUN N MPOUN3BOSTIbHBIX OCEN?

3. [llepeuncnute n3BecTHble BaM 3KCNepuMMeHTarnbHble MeToAbl onpeaeneHuss MOMEHTOB UHepLmu
Tern.

4. BbiBegute pabouyto hopmyrny 1 oLeHUTe NOrpeLlHOCTN 3KCNepuMeHTa.




M3yyeHue 3aTyxaromx konedbaHum

Bonpochkl 1 ynpaxxHeHus

1. Kakme konebaHusi HasbiBaoTC COOCTBEHHbBIMW, Kakue CBOOOAHBIMU (3aTyxaroLwmnmm)?

Kakon Bug nmeet rpaduk 3atyxatowmux konebaHmmn?

MepeuncnuTb NokasaTenu 3atyxaHusa konebaHun.

UTo Takoe Bpems penakcaumm? (Paccuntante aTo BpeMs No AaHHbIM nabopaTtopHon paboThl).
CTpornmu nu SIBRSIOTCS NMOHATUSA «NEePUOA» U «aMnnuTyaa» Ans 3aTyxarlmx konebaHmn?

ahrwh

OnpefeneHue 4YacToTbl kone6aHMW KaMepToHa METOAOM pe3oHaHca

Bonpochbl 1 ynpaxHeHus

1. VICTOYHWKW 3BYKOBbIX BOJTH.

YTO HasbiBaeTCs aKyCTUYECKMM PE30HAHCOM U KaKOBbI YCIOBUS €ro BO3HUKHOBEHUS?
CKOpOCTb pacnpocTpaHeHNsi 3BYKOBOW BOJIHbI B ra3ax.

YcnoBusi BO3HUKHOBEHWS CTOSIYEN BOJTHbI.

rown

OnpegeneHve AnuHbl 6eryuen BosiHbl, YacTOThbl U Nepuoaa konebaHum ¢ NOMOLLLK MOHO-
xopaa

Bonpochl 1 ynpa)kHeHus

1. OCHOBHbIE XapaKTEPUCTUNKM KonebaTenbHOro ABMXXEHNS.

2.BonHa 1 ee pasHOBMAHOCTMW.

3. YpaBHeHuA GeryLuen n ctosayen BoMHbl.

4.CnocoObl OTpaXXeHWs BOJTH.

OnpegeneHue CKOPOCTU 3BYKa B BO3AyXe METOAOM CIIOXXEHUA B3aUMHO NepneHaNKYNAPHbIX
Koneb6aHum

Bonpochl 1 ynpa)xHeHus

1.  CnoXeHue rapmMoHU4YecKknx konebaHuim ogHOro HanpaeneHust.
CnoxeHue rapMoHNYECKMX KonebaHnn B3anmMHO neprneHanKynapHbIX HanpaBneHun.
YpaBHeHune GeryLuen BonHbl, BUObl BOJTH.
MICTOYHMKM N NPUEMHNKN 3BYKa.
BbiBeCTU dhopMyny CKOPOCTU 3BYKa B rasax, XuakocTax U TBepablX Tenax.

akrwh

U3yyeHue 30
Bonpocbl 1 ynpaxHeHud

1. [Ona Kakux uenen ncnomnb3ytoT 3NEKTPOHHbIN ocuunnorpadg?
M3 kakmx 0CHOBHbIX 6n1okoB coctomT 30?7
KakoB npuHumn pabotel 1 ycTponcteo OJ1T? BeiBeante coopmyny 2.1.
Y70 HasbiBaeTCs YyBCTBUTENLHOCTLIO QJIT?
BeiBegete chopmyny (2.4).
Kakvumun cnocobamm MOXHO yBENUUYNTb YyBCTBUTENBHOCTL JJTT?
UT0 Takoe guanasoH 4acToT reHepaTopa?
KakoBa cpopma HanpsikeHus:, Bbl4aBaeMoro reHepaTtopom passepTtkn 307
UTo Heobxoanmo Ana nonyvyeHus YETKOM ocumnrorpaMmbl CUHYCOMAANbHOMO curHana?
10 KakoBa 4yacToTa reHepatopa pa3BepTku ocuunnorpada, ecnm Ha akpaHe HabniogatoTca Asa ne-
puoga nccrnegyemoro HanpsbkeHmsa Yactoton 10 klMu?
11. Kakve anekTpuyeckue namepeHuns npoBogaT ¢ nomoLbio 30? MOXHO Nn n3aMepuTb CUny Toka C
nomMoLLbo ocumnnorpadga?
12. B 4ém pasHuua namepeHums HanpskeHnn 30 1 KOMBUHNPOBaHHBIM NPUBGopPOM?
13. Kak oueHuTb NorpeLHoCcTb, BHOCUMYHO ocumnnorpadom npu namepeHun casura gas?
14. B 4ém cyTb MeTOAa M3MepeHnst YacToTbl KonebaHui ¢ NoMoLLblo 06pa3LoBOro reHepartopa?
15. Kak nonyuutb dourypsl Jluccaxy Ha akpaHe ocuunnorpada?

©oNOOhAWN

MNepegaya MOLIHOCTYM B LieNU NOCTOSAHHOIO TOKa

Bonpochl 1 ynpaxHeHus

1. Cdopmynunpynte 3akoH Oma gnd ogHOPOOHOro ydacTka Lenn, HEOOHOPOOHOro yyacTka uenwu,
NOMHON Uenu.

2. [ante onpeneneHne norie3Hon 1 NOsIHON MOLLHOCTW.




3. Yemy paBHa MOLLHOCTb, paccenBaemMasi BHyTpy UCTOYHMKA NOCTOSIHHOMO ToKa?

4. BbiBeguTe ycnosue NonyyYyeHna MakCcMMyma rnornesHom MOLLHOCTH.

5. Kak Oygetr cdopmynmnpoBaTbCsl YCNOBUE MOMy4YEHUS] MaKCMMalibHOM MOME3HOM MOLLHOCTU Mpu
y4éTe COnpoTUBMEHMS MPOBOAOB, COEANHSOWMNX UCTOYHUK M Harpysky (4pyrumu crioBamu, npu yyéte
COMPOTUBIIEHWS NUHUK Nepefayn)?

6. KakoB kng MCTOYHMKA NPU MaKCMMarbHOW MOSIE3HOM MOLLHOCTM?

7. [MpoaHanuanpynTe pesynbTaTbl, NOyYEHHbIE NPU BbIMNOMHEHMM 3a4aHui 1 n 2, n 00bACHUTE KX
oTnnyue.

8. Yemy paBHO BHYTpPEHHeE COMPOTUBMIEHMNE NCTOYHMKOB, MCMOSTb30BaHHbLIX B JaHHOW paboTe?

9. Kakyto MakcMMarnbHYyH MOSIHYH MOLLHOCTb pa3BmBarnv UCTOYHMKU B NPOBEAEHHbIX 3KCNepUMeH-
Tax?

10. KakoBo BnvsiHne cobCTBEHHOrO COMPOTMBIIEHUS aMmnepMeTpa (BONbTMETpPa) Ha TOYHOCTb U3me-
peHnn?

N3yyeHue 3aneKTpocTaTM4YeCKMX nonewn

Bonpochk! 1 ynpaxHeHus.

1. [anTte onpegeneHne noTeHUmMana n HanpsKeHHOCTU AfiekTpmuyeckoro nons. Kakoesa cBA3b Mexagy
HUMW?

2. KakoBa B3avMHas OpueHTauna akBMNoTeHLManemn n MMHUN HanNPSXKeHHOCTU Nona?

3. SBngaeTcsa nvM NOBEPXHOCTb MAeanbHOro NPOBOAHUKA AKBUMOTEHLUMANBHOM NOBEPXHOCTHLIO?

4. MoryT N CUoBLIE NIMHWM NepecekaTbea?

5. Kakue dusndeckne nonoxeHust nexar B OCHOBE MOOENUPOBaHUS 3NEKTPOCTAaTUYECKUX Nosien
Mexay MeTansimyeckumMm anekTpogamMmm B Bakyyme C NOMOLLLIO SNEKTPONUTUYECKON BaHHbI?

6. [lo4yemy NpoBOAMMOCTb ANEKTPOnMTa A0MKHa BbiTb Mana B CpaBHEHUN C MPOBOANUMOCTbIO MaTe-
puarna anekTpogos?

7. Bnunset nu 3oHg (ero pasmepbl) HA TOYHOCTb U3MEPEHNN?

8. OueHnTe MOLHOCTb NOCTOAHHOIO TOKa, OTAaBaeMy UCTOMHUKOM MOCTOSIHHOrO Toka npu nsme-
PEHUSIX.

9. Yrto gaét HanbonbLyio oWmnbKy B namepeHmax? OueHuTe eé.

10. lMNMoyemy B ycTaHOBKE MCMOSb3YHOTCA LUPPOBON BOMbTMETP, @ HEe KOMOMHMPOBaHHLIN Npubop
yCTpourcTBa nnlabopaTopHoro?

OnpegeneHue TemMmnepaTtypHoro koadcuumeHTa cConpoTUBEHUS

Bonpochbl 1 ynpaxHeHus

1. KakoB MexaHu3M 3MNeKTponpoBOAHOCTN METAIoB?

2. Kak n nodemy M3MeHsIeTCs CONPOTMBIIEHME METamnMNoB NpPU M3MEHEHUN TeMMNepPaTypbl B LLUMPOKMX
npegenax?

3. Ot yero 3aBUCKT TemnepaTypHbIA KOIPPULNEHT CONPOTUBIIEHNA?

4. B Kakux eguHuLax MOXHO M3MepsTb CONPOTUBIIEHNE NPOBOAHMKA NPU onpeaeneHnn koadguum-
eHTa a?

5. 3aBucut nu KO3MULMEHT O OT TOro, B KaKMX rpagycax nporpagympoBaH TepmomeTp? MNovemy?

6. Kak npaBurbHO annpokcMMmnpoBaTb NPAMON NINHUEN SKCMEPUMEHTanNbHbIE TOYKN?

7. KakoBbl ICTOYHMKN NOrPELUHOCTU U3MEPEHNSA TeMNepaTypHOro KoadduumeHTa ConpoTUBNEHNS?

8. Kak npoBepuTb, BNUSET N CONPOTUBIIEHNE COEAMHUTENbHbBIX NPOBOAOB YCTAHOBKN HAa pe3yrib-
TaT onpeaeneHus koadpdpuumneHTa a?

9. Kak crnegyet pacnonaraTb TEpMOMETP OTHOCUTENBHO UCCNegyeMoro nNpoBOAHMKA B MOIOCTU pe-
3ucTopa-HarpeBaTens C Lenbio CHUXEHUS NOrpeLlHOCTN U3MepeHnsa?

10. lMoyemy Ans M3MepeHus conpoTuBneHus B paboTe Mcnonb3yeTcs LMdpoBON U3MepUTENbHbLIN
npnbop?

MpoBepka 3aKOHOB OTpaXeHuUs U _npenomneHus. OnpeageneHwe nokasatens npenomieHus
cTekna.
Bonpochkl 1 ynpaxHeHusi
1. CchopmynupymnTe 3aKOHbl OTPAKEHNS U NPENOMITEHUS.
2. B 4em 3akntovaeTcs BNeHue NosIHOro BHyTPEHHEro OTPaXeHUNA?
3. Kak ncnonb3syeTtcs Ha NpakTuke siBNEeHNe NOSIHOMO BHYTPEHHEro oTpaxeHnsa?

N3y4yeHune 3aKoHOB choTOMETPUU




Bonpochl 1 ynpa)kHeHus
1. anTte onpeneneHnsi OCHOBHbIM (POTOMETPUYECKUM BENUYNHAM.
2. ChopmynumpyinTe 3akoH obpaTHbIX KBagpaToB.
3. Kakne ncrtoyHuka ceeta HasbiBaloTCH nambepTOBCKMMN?
4. Yto Takoe yHKLMS BUOHOCTN?

HabniogeHve nHtepchepeHuUmnn cBeTa U onpegeneHne AnMHbl CBeTOBOW BONHbI MeTogom KOHra
Bonpochkl 1 ynpaxHeHus

Kakune BONHbI Ha3bIBaOTCA KOrePEeHTHbIMU?

[anTte onpenenenne nHTepgepeHUnn

BbiBeguTe dhopmyny Ans LWMPUHbI MHTEPdEPEHUMOHHON Nosockl B onbiTe FOHra.

Kak 3aBucat napameTpbl MHTEPEPEHUNOHHOM KAaPTUHbI OT AfIMHbI CBETOBOW BOSHbI?

Kak oTpasntcsa Ha pesynbTaTax onbiTa OTCYTCTBME NEPBON OLMHOYHON LLEenn?

Kakne cnocobbl Nony4yeHns KorepeHTHbIX CTOYHMKOB Bbl 3HaeTe?

ok owb=

Ha6nroaeHnve audpakumm ®peHensa u onpegeneHne pasmepa oTBepcTmsa
Bonpochkl 1 ynpaxHeHus
1. Kak ®peHenb 06bsICHUN NPAMOSIMHEHOCTb pacnpoCcTpaHeHns ceeta?
2. BoiBecTn cbopmyny ans pagnycoB 3oH GpeHens.
3. Kak nsmeHsetcsa Bua A pakumMoHHON KapTUHbI NPU NepeMeLLeHnn 3KkpaHa ¢ OTBEPCTUEM M Novemy?

Ha6bnwopgeHve audpakunm PpayHrocdepa oT LWenu U onpegeneHne WUpUHbI Wenu

Bonpockl 1 ynpaxHeHus

1. BoiBeguTte coopmyny ycnosus MUHUMYyMa B AUADPaKLNMOHHOW KapTUHE OT OAHOW LLenu.

2. Kak nameHntca gudpakunmoHHas KapTuMHAa, eCn KpacHbI CBETOMUMBbTP 3aMeHUTb cuHuM? Ecnn
YMEHbLUNTb WMPUHY Wenn? Ecnm MoOHOXpoMaTUYEeCKMIN CBET 3aMeHUTb 6enbiM?

OnpepeneHue ANMHbI CBETOBOW BOJHbI C NOMOLWLI0 AN PAKLMOHHOW peLueTKU
Bonpochl 1 ynpaxkHeHus

1. Kak namenutcsa gudpakumoHHas KapTuHa, eCnin YMEeHbLUUTb Nepuog peLueTkn?

2. Kakoe nsmepeHune BHOCUT HanbornbLUnii BKNa4 B NOrpeLIHOCTb peaynbTaTta?

OnpegeneHve KOHLEHTPaLMKU CaxapHOro pacTBopa C NOMOLbLIO caxapuMmeTpa
Bonpochkl 1 ynpaxHeHust

1. Yem oTnmyaeTcs NiIOCKO NMOMsIpU30BaHHbIN CBET OT ECTECTBEHHOIO?

2. Cnocobbl nony4eHns Nonsipn3oBaHHOMO CBeTa.

3. Chopmynupyrite 3akoHbl bptoctepa n Mantoca.

4. YCTPOMNCTBO M NPUHLUUN OENCTBUS HAKONS.

M3yyeHue cnekTpa atoma Bogopoga. OnpegeneHve noctosHHoW Pugbepra n Maccbl 351EKTPOHaA.
KoHmpornbHbie 8onpochsi:

1.M3ny4yaTensHble cepun aTtoma Bogopoaa.

2. BeiBog hopMyribl AN 3HEPruKn anekTpoHa B aToMe Bogopoaa

3. Moyemy rasbl n3nyyaroT NUHeNYaTble CNeKkTpbl, a TBepAble Tena — CrroLwHbIe?

19.4. MeToguyeckue MaTtepuanbl, onpegensiowme npoueaypbl OLUEHUBAHUA 3HAHWUM,
YMEeHWUI1, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapakTepu3yLWwmx 3Tanbl oopMmupoBa-
HUA KOMMNeTeHLUUN

OueHKka 3HaHUIN, YMEHU N HaBbIKOB, XapakTepuaytoLas aTanbl GopMUPOBaHNSA KOMNETEHLNA B
pamMKax U3yyYeHuss ANCLMNIIMHBbI OCYLLECTBNSETCS B XO4€ TeKyLen U NpoMeXyTOYHOW aTTecTa-
LN,

TeKyLMA KOHTPOMb YyCNneBaeMOoCT/ NPOBOANTCA B COOTBETCTBMM C MONoXeHNEM O TeKyLuen aT-
TecTaumm oby4arowmxca no nporpaMmmam Bbicwero obpasoBaHua BopoHexckoro rocygap-
CTBEHHOrO yHMBepcuteTa. TekyLmnin KOHTPOMb YCNeBaeMOCT! NPOBOAMTCH B hopMax: UHOUBU-
OyarsibHbIX 3a0aHuli, KOHMPO/bHbIX pabom, peghepamos, om4yemos o s1abopamopHbIM pabo-
mam. Kputepum oLeHMBaHNA NpMBELEHbI BbilLE.



MpomexyTovHas aTTecTaumst NpOBOAUTCHA B COOTBETCTBUM C [MONOXEHMEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcs no NporpammMam BbicLero obpasoBaHus.
KOHTpOnbHO-n3MepuTenbHble MaTepuarnbl NPOMEXYTOYHON aTTecTaumn BKoYaT B cebsi Teo-
peTnyeckme BOMpOChl, MO3BOMAKOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA U NPAKTUYECKOE
3aJaHue, No3BONAKLLEE OLEHUTb CTEeNEHb CHOPMMPOBAHHOCTU YMEHUI N HABbLIKOB.

Mpn oueHnBaHMM NCNONb3YOTCA KONMYECTBEHHbIE LIKarnbl OLEeHOK. Kputepun oueHmBaHns npu-
BEEHbI BbILLE.



