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BBEOEHME

1. HacTosiwee wusgaHue $BASETCA OCHOBHbIM OpraHM3auVMOHHO-METOAMYECKMM OOKYMEHTOM
y4ebHO-MeToAMYEeCcKoro Komniekca no AUCUMUMIMHE B COCTaBe OCHOBHOM obpasoBaTeribHOM Nporpammbl
Bbicwero obpasoBaHus (Ol BO). OHO npegHasHayeHo cTaTb ANs HUX METOAMYECKOW OCHOBOW MO
OCBOEHMI0 AAaHHOW ANCLMMIIVHBI.

2. CopepxaTenbHON OCHOBOW Ansi pa3paboTkM HacToswero wmagaHusa nocnyxuna Pabouas
nporpaMmma y4ebHou AMCUNNNNHBI, YTBEPXKOEHHAs B YCTaHOBMIEHHOM NOpsiaKe.

3. MeToanyeckue acnekTbl HaCTOALLErO M34aHUsA pa3BuTbl B y4eOHO-MeToaMYEeCKOn nutepaType
n opyrux paspaboTkax, Bxoaawmx B coctaB YMK no gaHHon gucumnnnmHe.

4. [octyn oby4yarloLlimxca K 9neKTpoHHOM Bepcun MeToauuyeckmx ykasaHun MNo U3Yy4eHUHo
ancunnnuHel obecneyeH B aNeKTPOHHON nHopMaLMOHHO-06pa3oBaTeneHON cpeae yHmBepcuTeTa.

Mpy 3TOM B 3NEKTPOHHYHO BEPCUIO MOTYT ObiTb BHECEHbI TEKYLUME U3MEHEHUSI U OOMNONHEHNS,
HanpaBreHHble Ha MOBbILEHNE KayecTBa HaCTOSLMX METOOUYECKUX YyKasaHun OO WX nepeusgaHus B
yCTaHOBMNEHHOM MOpsiaKe.

YBaxaemble obyyvatrowmecs!

Mpuctynas k u3yyeHunto HoBol Anst Bac ydebHOM AUCUMNNWHBI, HAYHUTE C BOAYMYMBOrO NpoyTte-
HUs paspaboTaHHbIX Ans Bac kadegpon cneumanbHbIX METOAMYECKUX yKasdaHMi. ITo nomoxeT Bam Bo-
BPEMS MOHATb M NPaBUIIbHO OLEHUTL ee porsib B Baluem obpasoBaHuu.

O3HakoMUBLUNCE C OPraHM3auMoHHbIMKM TpeboBaHuAMKW Kadedpbl MO STOWM OUCUUMAMHE W
COM3MepMB C HUMMK CBOM cunbl, Bbl cmoxeTe caenaTb OCO3HaHHbIA BbIOOP COOCTBEHHOW TaKTUKU U
cTpaterun yyebHom aeatensHocTH, yoepeyub cammx cebs OT Hepa3yMHbIX PELLUEHMI MO OTHOLLEHWUIO K HEW
B Hauyane cemecTpa, a He Torga, Koraa yxe cTaHeT nosgHo. Wcnonb3yss 310 usgaHuve, Bol 6e3
OOMOMHUTENbHBIX OCMOXHEHU noJonaeTe K CeMecTpoBOW aTtTectaumMM Mo 3TOW  OUCLMNIIMHE.
YcnewHocTb aTTecTauun 3aBucuT, nNpexae Bcero, ot Bac. Ee 3anor — putMnyHas, LeneHanpaeneHHas,
BOyMuMBasi y4yebHas paboTa, B uUensax obecnevyeHusi KOTOpOM M paspaboTaHbl 3T MeToguveckue
yKasaHus.



1. MECTO YYEBHOM AUCLUUNNUHBLI B NOArOTOBKE BbIMYCKHUKA

YuyebHast pgucumnnmMHa oTHocutcs kK gucumnnmHam Ol yHuMBepcuTeTa,
onpegensietcsa By3om n tpeboaHnammn ®roc.
Llenb gucumnnuHbl: yrnybneHve MMeoLwmMxcs NpeacTaBneHnii 1 nofnyYyeHne HoBbIX 3HaHUA U yme-
HUIA B obracTn pmankun, popMUpPOBaHNE Y OBYYAIOLLIMXCA NTOMMYECKOro, €CTECTBEHHOHAYYHOIrO MbILLINIEHUS,
npuobpeTeHne U pasBUTME HaBLIKOB NTAOOPATOPHOrO 3KCMEPUMEHTA, CMOCOOCTBYIOLLMX PELLUEHNIO YaCTHbIX
npobnem cusmkn B npoLiecce aanbHenwero npotheccnoHanbHOro obydeHus, a Takke Ans peLleHns HaydHbIX
1 NPOM3BOACTBEHHbIX 3aaa4 B 6yayLuen npoeccuoHansHom eaTensHOCTU.
B xo0e oceoeHusi QucyuniuHbl 06y4yarouwjulicsi OOSIKeH:
UMETb LEeNIoCTHOE npeacTaBneHne o r3nMyYeckmx 3akoHax, Npoueccax U SBneHuUsX, Nponcxoas-
LMX B NMPUPOAE U TEXHUKE, HaBblkax NabopaToOpHOro SKCNEpUMEHTA, CMOCODCTBYIOLLMX PELIEHU0 YacT-
HbIX Npobnem pun3unkn B npoLecce gansHenwero NpodeccnoHanbHoro obyyeHnsl, a Takke ans pelieHuns
Hay4HbIX 1 NPOM3BOACTBEHHbIX 3a4a4 B OyayLien npodeccnoHanbHON 0eATeNIbHOCTH.
3HaTb: 3HATb U NOHMMAaTb OCHOBHbIE U3nyeckne aBneHus; dyHaaMmeHTanbHble NOHATUS, 3aKOHbI
1 TEOPUM KNAacCU4Yeckom N COBPEMEHHON (DU3MKN.
yMeTb: onpedensitb CYLWHOCTb (hn3MYEeCKMX NPOLIECCOB, MPOUCXOASLLMX B NOYBE, PACTEHUAX U
KLLMW.
BfafeTb: HaBblkaMW WCMNOMb30BaHUS COBPEMEHHOW (U3NYEeCcKOM TEPMUHOSIOMMN, OCHOBHbLIMMU
HaBblkaMn _obpallleHust ¢ nabopaTtopHbIM _obopyagoBaHneM U npubopamu B nadopatopum  pU3nKu.
MpoBoanTb BU3NYECKUIN IKCMEPUMEHT B COOTBETCTBUM C COBPEMEHHBIMU METOANKAMM.

COCTaB KOTOpbIX

npo,

1.1. MepeyeHb KOMMNEeTEHLMI C YKa3aHUeM 3TanoB Ux (popMMpPOBaHUA B pe3yribTaTe OCBOEHUS
y4yebHOM ANCLUNNUHDI

KomneTteHuun, .
KomnoHeHTbl KoMneTeHUUN,
B (boPMMPOBaH"" koTopbIx Koa n HaumeHo- dopmupyemble B paMmkax AaHHON ANCUUNINHDI
3agencTBOBaHa gucuunnu- "
Ha BaHWe uHAKaTo- (kak OXkvaaembl pe3yrnbTaT ee OCBOEHMS)
pa RocTkeHnn BNafeTb HaBblKa-
KOMneTeHUuun ymMeTb genarb
Koq HanMeHOBaHue 3HaTb W NOHMMaTb ~ MU
(nencrBoBaTh)
(MmeTb HaBbIkK)
1 2 3 4
O6wenpodeccnoHanbHble KOMNeTeHUUn
OlK-1 | CnocobeH pewatb | WA-lonk.1.1: AEMOH- | bu3nyeckne Be- | HA KayeCTBEHHOM | mMpoBegeHus u-
TUMNOBbIE 3afa4um | CTpUpPYeT  3HAHWE | NMYMHbI, KavecCT- | U KONMMYECTBEH- | 3MYECKOro 3Kcne-
nNpodeCccMoHanbHOM | OCHOBHBLIX 3aKOHOB | BEHHO M KONUM4Ye- | HOM YPOBHE Mpu- | pUMEHTa B COOT-
OEeATENbHOCTU  Ha | MaTeMaTU4eCKuX, CTBEHHO OMUCbI- | MEHATbL  3aKOHbI | BETCTBUM C  CO-
OCHOBE 3HaHWi OC- | ecTeCTBEHHOHayu- BaloLWne ABNEHUs | UMK ans onu- | BPEMEHHbIM
HOBHbIX 3aKOHOB | HbIX ” obwenpo- | npupoasbl, MX | CaHWs W MPOrHO- | YpPOBHEM  pa3Bu-
MaTeMaTUYECKUX, deccnoHanbHbIX CBSI3b. 3upoBaHua nose- | Tmsa HTTI.
€CTECTBEHHOHay4- OUCUMMNANH, Heob- neHns  cumsunye-
HbIX W OOWenpo- | XoAMMbIX Ans  pe- CKMX MPOLIECCOB U
deccrmoHanbHbIX LieHnst TUMOBbIX CUCTEM, MPOMUCXO-
OUCUMNMH ¢ Npu- | 3agady  npodheccuo- OAWwmMx B MoudBe,
MeHeHVeM UHAOP- | HanNbLHOW AedATerb- pacTteHuax n npo-
MaLMOHHO- HOCTMW. OyKUUN.
KOMMYHUKaLNOHHBIX
TEXHONOMN.
Na-20nk-1.2: NC- | OCHOBHble  MNPO- | NPUMEHATbL  BO3- | NMPUMEHEHUSA KOM-
nonb3yeT  3HAHWS | rPAaMMHbIE  MPO- | MOXHOCTM  KOM- | MbIOTEPHBLIX MNpPO-
OCHOBHbIX 3aKOHOB | OYyKTbl, MOMOrak- | NMbOTEPHbLIX MpPO- | rpamm Ana obpa-
MaTemaTU4ecknx W | wue ob6pabatbl- | rpamm ans obpa- | 60TkM, aHanu3a u
€CTECTBEHHbIX HayK | BaTb akcnepu- | 6OTKM U aHanusa | UHTepnpeTauun
ans pelueHnsi | MeHTanbHble [aHHBbIX, nony- | AaHHbIX, nony-
CcTaHOapTHbIX 3a4a4y | AaHHble, CTPOUTbL | YaeMblX B  pe- | YaeMbix B  pe-
capoBoAcTBa. rpacduvkn, Mopae- | 3ynbTate wuccne- | 3ynbTate uccne-
nupoBatb U3KN- | AOBaAHUW npoLuec- | JOBaHUA MpoLec-
Yyeckne npouecchl | CoB, MPOUCXOAsA- | COB, MPOUCXOAS-
U sBNeHusl, Npo- | Wmux B MO4YBe, | WMX B  MOYBE,
ncxoasiume B | pacTeHusIX U Npo- | pacTeHusX 1 npo-
noyBe, pacTeHusiX | OyKUMK. OyKUMn.
1 NPOAYKLMN.




1.2. OnucaHue nokasaTernen, KPUTEPUERB U LLUKas OLeHUBAHUA U 3TanoB POPMMPOBAHUA KOMNETEHL M B paMKax AUCLUNIIUHBI

YpoBHU CChOPMMPOBAHHOCTUN KOMNETEHLMIA

KOMMNeTeHUUs He cop-

MUHUManbHbIN cpegHun BbICOKWN
MUpoOBaHa
OueHKM chOPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka «He 3a4meHo» OueHka «3a4meHo, OueHka «3a4meHo, OueHKa «3a4meHo,
ydoenemeopumerib- Xopowo» OMIUYHO»
Kon vHaw- MokasaTens HO» ® i
WHaexc 1 Hassa- kaTopa Whamkarop OLEHNBAHMS — - _ XapakTepuctnka cpopmMmMpoBaHHOCTN KOMMNETEHLNN C_?;::('):T;%ii
[OCTWXe- 3HaHUS, yMe- OMMeTeHUMS B NOMHON CdopmmnpoBaHHOCTb CdopmmpoBaHHOCTb CdopmmnpoBaHHOCTb
HWe KoMneTeHum | o om- | KOMneTeHunn HIS, HABBIKA Mepe He cpopmmpoBa- KOMMETEHLMN COOT- | KOMMETEHLIAM B LIENIOM |  KOMMETEHLMM MofHo- | POPMMpoBaHKA
neTenLMN (BnapeHms) Ha. MmetoLLmxcst 3Ha- BETCTBYET MUHUMAalb- | COOTBETCTBYET TpeGo- | CTbio COOTBETCTBYET KOMneTeHLum
HWIA, YMEHWI 1N HaBbIKOB HblM TpeboBaHUsIM. BaHuAM. Vimetomxcs TpeboBaHusim. Nmeto-
HeJoCTaToO4HO ANs pe- Mmetomxcs 3HaHui, 3HaHWN, yMEHWI, Ha- LLIMXCS 3HAHUW, yme-
LUEHMWS NMPaKTUYECKMX YMEHWI, HaBbIKOB B BbIKOB U MOTMBAUMN B | HWIA, HABBLIKOB U MOTU-
(npodheccuoHarnbHbIX) Lenom AoCTaTO4HO Lernom 4oCTaTo4YHO BaLWM B NOSHOW Mepe
3agay ONS peLleHns NpakTu- ONS peLleHns CTaH- [OCTaToO4HO Ans pe-
Yyeckux (npodeccno- OapTHbIX NpakTuye- LLIEHMS CITOXKHbIX MpakK-
HanbHbIX) 3agay ckux (npodeccuo- Tndeckux (npodec-
HanbHbIX) 3agad CMOHanbHbIX) 3agad
Kputepum oueHmBaHmns
[NonHoTa 3Ha- bmanyeckmx He 3HaeT duanyeckme | MNMoBepxHOCTHO opueH- | 3HaeT OCHOBHble U- | YBEPEHHO OpUEHTUPY-
HUI BENUYUH, BEIWYMHbI, KAYECTBEHHO | TUPYETCS BO MHOXE- | 3M4eckue BEMUYUMHbI, | €TCS BO MHOXECTBe
Ka4eCTBEHHO U | U KOMUYECTBEHHO ONU- | CTBE PU3NYECKMX | KAYECTBEHHO W KOMU- | (PU3MYECKUX BEMUYUH,
OMK-1 CrocoGeH KONMUYeCTBEH- | CbiBawLue SIBMEHUS1 | BENWYMH, Ka4yeCTBEH- | YeCTBEHHO OMUCbI- | KAYECTBEHHO W KOMU-
pelliaTh TUNOBLIS HO OnuchbI- npvpoabl, X CBA3b. HO W KONMWYECTBEHHO | BawLime SAIBMNEHUS1 | YECTBEHHO onucel-
aamadn  npocec- BalOLLUX AB- OMUCLIBAOLWNX sIBME- | NMPUPOAbI, UX CBSA3b. BaloLLMX ABMEHUS
CHOHarbHOM Aes- neHust npupo- HMS  npupogbl, WX npupoabl, UX CBSA3b. 3aueT ¢ oLeH-
[bl, VX CBSA3b. CBS3b. N
TENbHOCTU Ha KOW, OT4yeT no
OGHOBE  3HEHMIA Hanmqgle Ha kayecTBeH- | He ymeeT npumeHaTb | MpumeHsieT nuwb Ha | Ha Ka4yeCcTBEHHOM | YBEpEeHHO ucnonb3yet NaBopaTOpHOIA
e o s | o e | e e | e eecma” " | padore, recr
HOB MaTemartuye- poBaHuMe,  KOH-
ckvx, ecrectser- | W-lomcis YPOBHE npu- poBaHus nosegeHns | UKy ONst ONUCaHUSI | ONWCaHWUS W MPOrHO- | YPOBHE 3aKOHbl hu3m- CheKT, WHAaMBU-
HOHaYUHbIX " MEHSATb 3aKo- PU3NYECKNX NPOLIECCOB | U NMPOTHO3MPOBAHWS | 3MPOBaHWS MOBEAEHWUS | KA AONsl OnucaHus © [yanbHoe 3ama-
o6lienpodec- Hbl PU3NKM M cucTteMm, npoucxoas- | nosegeHust  uanmye- | puanyeckux npouec- | NPOrHO3NpPoBaHUs HMe, KOHTPOMb-
CMOHANBHBIX UG- Onsi ONUCaHWs | LKUX B MOYBE, PACTEHUSIX | CKMX  MPOLLECCOB U | COB M CUCTEM, Npouc- | NoBeaeHust  usnde- Hast paGora,
LMNMUH C Npime- M MPOTHO3MPO- | U NPOAYKUMM. CUCTEM,  MPOUCXOAS- | XOAAWMX B MO4YBE, | CKMX npoueccos w | o 5 "
HEHUEM  MHGDOD- BaHUS NnoBse- LMX B MNoyBe, pacrte- pacTevax N npoayk- | cuctem, npoucxoas- TUpOBAHME.
MALIMOHHO- neHnsa usu- HUSIX U NPOAYKLMN. LUMKW; Ha KONMUYECTBEH- | LUMX B MOYBe, pacTe-
KOMMYHYKALWOH- YecKux npo- HOM YPOBHE OMepuvpy- | HUSIX U NPOAYKLMMU.

HbIX TEXHONOMN

LIECCOB U CUC-
TeM, NMpPoOUcxo-
OALMX B NOY-
Be, pacTeHusX
1 NpoayKUMM.

€T Nb C HEKOTOPbIM
MHOXeCTBOM CbM3I/1‘-le-
CKMX 3aKOHOB.




NO-20nk-1.2

Hannuve Ha- nposefeHnsa He Bnageetr HaBbikamu | MmeeT  nosepxHocT- | Bnageer wuHumans- | B nonHom obbeme
BbIKOB (BNa- dusmnyeckoro nposedeHus  dusnye- | Hoe NpeacTaBreHne O | HbIMK OCHOBHbIMW | BMageeT  Hasbikamu
AeHue onbl- 3KCMepMMeHTa | CKOro 3KCnepuMeHTa. MeToAax M cpeactsax | HaBblkaMu Bblbopa | Bblibopa Heobxogumo-
TOM) B COOTBETCT- npoeedeHusi uamye- | Heobxoammoro  obo- | ro obopynoBaHus,
BWM C COBpe- CKOro 3KCMepuMeHTa. pyAoBaHus, MeTOAOB | METOAOB U CPeAacTs
MEHHbIM N cpefactB nposede- | nposBedeHns usnye-
ypOBHEM pas- HKA HM3NYECKOro | CKOro 3KCMepumeHTa B
sutua HTTT. 3KCMeprMMeHTa B COOT- | COOTBETCTBMM C  CO-
BETCTBMM C COBpe- | BPEMEHHbIM YPOBHEM
MEHHbIM ypoBHeM | passuTusa HTTI.
passuTusa HTTI.
[MonHoTa 3Ha- | OCHOBHblEe He 3HaeT ocHoBHble | [OBEpPXHOCTHO OpueH- | 3HaeT OCHOBHbIE NPO- | YBEPEeHHO OpUEHTUPY-
HUR nporpaMMHble | MporpaMMHble  MPOAyK- | TMPYeTCs BO MHOXe- | rpaMMHble MPOAYKTbl, | €TCA BO MHOXECTBe
npoaykThbl, Thbl, MOMorawowne obpa- | cTBe  MpOrpammHbIX | nMomorawwme obpaba- | NnporpaMMHbIX NPOAYK-
nomoratoLme 6aTbiBaTb 9KCMEPUMEH- | NPOAYKTOB, MNOMOralo- | TbiBaTb JKCMEPUMEH- | TOB, MOoMOratLLnX
obpabaTbiBaTh | TanbHble AaHHblE, CTPO- | WX  obpabaTtbiBaTb | TanbHble AaHHble, | obpabaTtbiBaTh 3Kcne-
3KCNeprMeH- UTb rpadukn, MoAenu- | 3KCnepuMeHTarnbHble CTpOUTL rpacdukn, | pUMeHTanbHble  AaH-
TanbHble AaH- | poBaTb dmsnyeckve | AaHHble, cTpouTb | mMogenupoBaTb W3W- | Hble, CTPOUTb rpadu-
Hble, CTPOUTL npoueccbl U sBreHus, | rpadpukn, MoAenupo- | Yeckme npoueccbl U | Ku, mMoaenvpoBsaTb
rpacuku, npovcxoasiime B novse, | BaTb dusnyeckne | ABneHus, Mpoucxoas- | dwmsmyeckne npouec-
Moaenupo- pacTeHusIX 1 NPOAYKUMW. | NPOLECChl 1 ABMEHUs, | Wue B No4vBe, pacTe- | Cbl U SBMEHWUS, NpouC-

BaTb husmye-
CKvie npouec-
Cbl 1 AABNEHWS,

npoucxogsaiwme B noy-
BE, pacTeHusix u npo-
AyKUMN.

HUSIX U NPOAYKLUM.

xodawme B nouyse,
pacTeHUsX W NPOAyK-
umm.

npovcxoas-
Live B rnouyse,
pacTeHusix n
npoayKumm.
Hannuve NPUMEHsITb He ymeer npumeHaTb | YactmyHo npumeHsieT | MNpumeHsieT BO3MOX- | YBEPEHHO MpuMeHseT
yMeHUN BO3MOXHOCTM BO3MOXHOCTW  KOMMbIO- | CTaHAApTHble oOnepa- | HOCTU KOMMbIOTEPHBIX | BO3MOXHOCTM  KOMMb-
KOMMbtoTep- TEepPHbIX NporpaMM ANs | UMM KOMMbIOTEPHbIX | MporpaMm Ans obpa- | ITepHbIX  NporpaMm
HbIX Mporpamm | obpaboTkn W aHanusa | nporpamm Ans obpa- | 60Tkm n aHanusa AaH- | Ans obpaboTtku, aHa-
ans obpaboT- | AaHHbIX, nonyyYaemblx B | GOTKM M aHanu3a gaH- | HbIX, MOMy4YaeMblx B | M3a W WHTepnpeTa-
KV U aHanusa pesynbTate uccnefoBa- | HblX, MONyYyaeMblXx B | pesynbTate WCCredo- | UMu  AaHHbIX, Mony-
AaHHbIX, No- HWA MpOLECCOB, NMPOUC- | pesynbTaTe WCCreao- | BaHWi npoLIeccoB, | Yaembix B pesynbTaTe
nyvaembix B XoOsAWmMX B MoysBe, pac- | BaHWN MpOLECcCcoB, | NPOUCXOASALMX B NOY- | UCCMEAOBaHWA  npo-
pesynbTare TEHNSX N NPoAYKLUN. NPOVNCXOAALMX B NOY- | Be, paCTEHUsiX U NpPO- | LeCCoB,  MPOUCXOAs-
ncenefoBaHuia BE, pacTeHusX 1 Mpo- | AyKUMW. WMX B noyse, pacre-
npoLeccos, AyKumn. HUSIX ¥ MPOAYKLIMN.
npowcxoasi-
LMX B MOYBE,
pacTeHusix n
npoayKumm.
Hanunuve Ha- npUMeHeHns He Bnageetr HaBbikamu | MmeeT  nosepxHocT- | Bnageer MuHumans- | B nonHom obbeme
BbIKOB (Bna- KoMnbloTep- NpUMEHEHNs  KOMMbIO- | HOe MpeAcTaBfneHne O | HbIMU OCHOBHbIMW | BnageeT  HaBblkamu
[AeHve onbl- HbIX MPOrpamMM | TEpHbIX MporpaMMm Ans | NPUMEHEHWW KOMIMbO- | HaBblkaMu  MpUMEHe- | MPUMEHEHWS KOMIMbHo-
TOM) ans obpaboT- | 06paboTkn, aHanmsa W | TepHbIX NPOrpaMM ANst | HAS  KOMMbIOTEPHBIX | TEPHbIX Nporpamm Ans

KW, aHanusa n
MHTepnpeTa-
UMM AaHHbIX,
nony4yaemMbix B
pesynsTaTe

MHTepnpeTaumMm  OaH-
HbIX, MOMy4YaemblXx B
pesynbTaTte UccrnenoBa-
HUI MpoLEeccoB, npouc-
XOOSAWMX B MoyBe, pac-

o6paboTku, aHan13a u
WHTeprnpeTaumm [aH-
HbIX, MOMNy4YaemMbix B
pesynbTaTe Wwccnepo-
BaHUN npoLieccos,

nporpamMm Ans obpa-
6oTkn, aHanuMsa wu
WUHTepnpeTauum aaH-
HbIX, MOSly4YaeMbiX B
pesynbTate uccnemo-

obpaboTku, aHanusa u
WHTeprnpeTauum [faH-
HbIX, MOMNy4YaeMbiX B
pesynbTaTe wuccneno-
BaHUI npoLeccos,

3auerT c oueH-
KOW, OTYET Mo
nabopaTtopHon
pabote, TecTu-
poBaHue, KOH-
CMEKT, UHAVBU-
OyanbHoe 3aga-
HVe, KOHTPOJSIb-
Hasi paboTa,
UTOroBOE TEC-
TUpPOBaHMeE.




ncenegoBaHuin
npoLeccos,
npoucxoas-
KX B No4se,
pacTeHusix u
npoayKkumm.

TeHUAX N NpoayKumn.

NpoMCXoasLmx B Noy-
BE, pacTeHusix u npo-
OyKUMN.

BaHUN npoLeccos,
nponcxoasaLmnx B nouy-
Be, pacTeHusix u npo-
AYKUMN.

NpoMCXoasaLMx B Moy-
Be, pacTeHusix u Mnpo-
OyKuum.




2. CTPYKTYPA YYEBHON PABOTbI, COOEPXXAHUE U TPYAOEMKOCTb OCHOBHbIX
ANEMEHTOB AUCLUMNIIUHDI

2.1. OpraH13auMOHHasA CTPYKTypa, TPYAOEMKOCTb U NiaH U3y4eHusi QUCLIUMNIIUHbI

TpygooemKocTb, Hac
. CeMecTp, Kypc*
Bup yuebroit pabotel 0YHag copma 3a04Hasa popma
2 cem. 1 Kypc
KoHTakTHas paboTta
1. AyanTopHble 3aHATUA, BCEro 54 10

- nekunn 22 6

- MpaKTUYeCKUe 3aHATUSA (CemMmmnHaphbl) 4

- nabopaTtopHble paboTbl 28 4

2. BHeayauTopHasa akageMuyeckas paborta oby4varowmxcs 18 58
2.1 ®dukcupoBaHHble BUAblI BHeayAUTOPHbLIX CAMOCTOATE b~
HbIX paboT:

BbinonHeHve n coava/3alimrta MHANBUAYanbLHOro/rpynnoBoro 3aaa-

HUSA B BUge™**

- UHOuBMAyanbHoe 3agaHue 6 20
2.2 CamocTosiTenbHOe U3y4eHne TeM/BONPOCOB NporpaMmbl 4 18
2.3 CamonofroToBKa K aygUTOPHbLIM 3aHATUAM 4 16
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-

OLIEHOYHbIX MEPONPUATUAX, NPOBOAMMbIX B paMKaXx TEKYLLEro 4 4

KOHTPOMNS OCBOEHMS AUCUUNIWHBI (3@ UCKITIOYEHUEM yYMEHHbIX 8

nn. 2.1 —2.2):

O6wasn Tpya0eMKoCTb AUCLUNIIUHDI: Hacw 2 2
" |3a4yeTHble eAMHULbI 2 2

lMpumeyvaHue:

* — cemecmp — ANs O4HON 1 OYHO-3a04HON POPMbI OBYHEHUS, KypC — ANA 3a04HON OPMbl 0ByYeHUs;
** — KP/KIM, pedepara/acce/npeseHTaumm, KOHTPorbHOM paboThl (Ans obyyatomxcst 3a04HON opMbl 06y4eHUsT), pacyeTHO-

rpadmyeckon (pacyeTHO-aHanMTUYEeCKon) paboTbl 1 ap.;

2.2. YKpynHeHHas cofepxaTtefibHas CTPYKTypa y4eO6HON AMCLUMNNUHBI U o6Llas cxema ee
peanusaumm B y4yeGHOM npouecce

TpyooemkocTb pasgena v ee pacnpegeneHve |4 b & 'g_
no Bugam y4yebHon paboTbl, Yac. GE) = _g_ T
AyautopHas paboTa BAPC o ): o a2
3aHsTHA % S )Iﬁg 5
Homep 1 HaumeHoBaHWe o ° 3 - § s % 3 %
pasgena ACLMNMVHBI. 3 < |S5| 2 I 523 322
YKpYMHEHHbIE TeMbl pasgena 3 | 8 s /86| 8| 2 22285 525
9 8 s | $8| R 8 9SS |3 ST
o <} s © o m |2 a s =
S |EX| 2 3 = E o
c Ol 8 £ o < @
g m Lc% = s = o 3
c c © 8— = % a
8 © z §
1 2 3 4 5 6 7 8 9 10
OuyHasa hopma obyyeHusi
MexaHuka 15 12 4 - 8 3 1 KOH- OrK-1
1.1. KnuHematuka 7 6 2 - 4 1 0,5 Tpon
1.2. QuHamuka 8 6 2 - 4 2 0,5 bHas
pa-
6oTta
MonekynsipHasa mM3mka u TepmoauHa- 11 8 4 - 4 3 1 Tec- OriK-1
MUKa TMpO
2.1. MonekynspHas gusnka 5 4 2 - 2 1 0,5 Ba-
2.2. TepmognHamuka 6 4 2 - 2 2 0,5 Hne
OneKTpuyecTBO U MarHeTU3Mm 11 8 4 2 2 3 1 KOH- OrK-1
3.1. QnekTpnyecTBO 5 4 2 - 2 1 0,5 Tpon
3.2. MarHeTuam 6 4 2 2 - 2 0,5 bHasd
pa-
6oT1a




Kone6aHusa v BOsMHbI 9 6 2 2 2 3 1 Tec- OrnkK-1
4.1. KonebaHusa 5 3 1 - 2 2 0,5 TMpO
4 | 4.2. BonHbl 4 3 1 2 - 1 0,5 Ba-
Hue
OnTtuka 19 16 6 - 10 3 1 Tec- OrK-1
5.1. l'eomeTpuryeckas onTuka 7 6 2 - 4 1 0,5 TMpO
5 | 5.2. BonHoBasi ontuka 7 6 2 - 4 1 0,25 Ba-
5.3. KBaHTOBas onTtuka 5 4 2 - 2 1 0,25 Hne
ATOMHas u sagepHas cpusmka 7 4 2 - 2 3 1 Tec- OrK-1
6.1. AToMmHas umanka 4 3 1 - 2 1 0,5 TMPO
6 | 6.2. AnepHas dusnka 3 1 1 - - 2 0,5 Ba-
Hue
MpomexyToyHas aTTecTauus X X X X X X 3a-
yeT
c
oueH
KoW
Wtoro no gucumnnuHe | 72 54 22 4 28 18 6
1 2 3 4 5 6 7 8 9 | 10
3aoyHas popma obyyeHus
MexaHuka 12 1 1 - - 11 4 Tec- OrK-1
1.1. KuHematuka 55 | 0,5 0,5 - - 5 2 TMpO
1 | 1.2. OuHamuka 65| 0,5 | 05 - - 6 2 Ba-
Hue
MonekynsipHasa cd13nka n tepMmoauHa- 14 3 1 - 2 11 4 Tec- OrK-1
MUKa TMPO
2 | 2.1. MonekynspHas dousuka 55 | 05 0,5 - - 5 2 Ba-
2.2. TepmognHamuka 6,5 | 25 0,5 - 2 4 2 Hne
ONeKTPMYeCcTBO U MarHeTU3M 12 1 1 - - 11 4 Tec- OlK-1
3.1. QnekTpnyecTBO 55 | 0,5 0,5 - - 5 2 TMpO
3 | 3.2. MarHeTuam 6,5 | 05 | 0,5 - - 6 2 Ba-
Hue
Kone6aHusa v BOMHbI 10 1 1 - - 9 2 Tec- OrK-1
4.1. KonebaHus 45 | 0,5 0,5 - - 4 1 TMpO
4 | 4.2. BonHbl 55 1] 05| 05 - - 5 1 Ba-
Hue
OnTuka 14 3 1 - 2 11 4 Tec- OrnkK-1
5.1. NeomeTpudeckas ontuka 75 | 25 0,5 - 2 5 2 TNpO
5 | 5.2. KBaHTOBas ontuka 45 | 05 | 05 - - 4 2 Ba-
Hue
AToMHasa v saepHas pusmka 10 1 1 - - 9 2 Tec- OrK-1
6.1. ATomHas umsuka 45 | 0,5 0,5 - - 4 1 TNpO
6 | 6.2. AnepHasa dusuka 55| 05| 05 - - 5 1 Ba-
Hue
MpomexyToyHas aTTectauusi X X X X X X 3a-
yer
c
oueH
KoM
WTtoro no gucumnnuHe | 68 10 6 4 58 20
(4)

3. OBLUME OPITAHU3ALMOHHBLIE TPEBOBAHUA K YYEEHON PABOTE OBYYAIOLLErOCA
3.1. OpraHusauus 3aHATUMN U TpeboBaHUA K yuebHOM pabGoTe obyyvarouierocs

OpFaHI/I3aLI,I/IF| 3aHATMIA N0 OAUCUUNIIMHE HOCUT LIMKNNYECKUN Xapaktep. Mo Bcem wectn pasgenam
ancumninHbl npegycMoTpeHa B3aMMOyBA3aHHaA Lenodka yqe6H|=|x pa60T: nekyna — na6opaTopHoe /
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NnpakTU4YecKoe 3aHATME — caMoCTosATeNbHaA paboTa obyyarLlmxcs (ayanTtopHas n BHeayauTopHas). Ha
3aHATUAX CTyAEeHYecKas rpynna nonyyaeT 3agaHus u peKoMeHgauum.

[Ons cBOEBpEMEHHON MOMOLWM OOyyalLWMMCa MpU  U3yYeHUW OUCUMMMMHBI - Kadedpon
OpraHu3yloTCs WHAOMBMAYalbHbIE W TPYMNMNOBbIE KOHCYMbTauuMu, YyCTaHaBNMBaeTCs BpeMs npuema
BbINOMHEHHbIX paborT.

YuuTbiBag cTaTyc OUCLUUMIIMHBI, K €€ U3Y4YEHUI0 NPEAbABNAITCA Crneayllme opraHn3aloHHbIe
TpeboBaHus:

- obsAsatenbHoOe nocelleHne obyyaoLLMMcsa BCEX BUAOB ayANTOPHbLIX 3aHATUN;

- BeeHue KOHCMNeKTa B X0€ NEKLMOHHbIX 3aHATUN;

- KayeCTBeHHaa CaMOCTOoATesIbHad noArotoBka K MNPakTU4eCcKuMm u na6opaTopr|M 3aHATUAM,
aKkTMBHas paboTa Ha HUX;

- aKTMBHasi, pUTMUYHAsa CaMOCTOATENbHaa ayauMTopHasa U BHeayauTopHas pabota oby4datoLerocs

B COOTBETCTBMM C MraHoMm-rpacpMkom, CBOEBpPEMEHHas chada npenogaBaTenio OTYETHbIX

AOKYMEHTOB MO ayAUTOPHbIM 1 BHEAYAUTOPHbLIM Braam paborT;

- B Cnydyae Hanuumsi NpOMyLlEHHbIX oObDy4alwmmcs  3aHATMW, HeoOXOAMMO  Mony4uTb

KOHCYmbTaLMo No NOATOTOBKE U 0POPMIIEHMIO OTAENbHBIX BUAOB 3a4aHWUNA.

[nsi ycnewHoro ocBoeHMs AUCUMNIUHBI, obyYatoemycs npegnaratotcs y4ebHOo-MHPOPMaLMOHHBIE
WCTOYHMKM B Buae y4ebHon, yiebHo-MeToanYecKon nutepaTypbl MO BCEM pasgenam.

3.2 YcnoBusa gonycka K 3a4veTty

3ayetr aBnsieTcs OPMON KOHTPOMS, KOTOPbIA BbICTaBAseTca oby4varolemycs CornacHo
MMonoxeHunto 0 TekyLlen, NPOMEXYTOYHON aTTecTaumm cTygeHToB n cnywartenen B ®rbOY BO Omckoro
AY, BbINONHUBLUEMY B MOJSIHOM OObEMEe BCE nepeyuncrieHHble B n.2-3 TpeboBaHus Kk y4ebHoun pabore,
BbINOMHMBLUEMY MHAMBMAYaNbHOE 3adaHne C OLEHKOW «3adTeHo». B crnyyae He nonHoro BbIMONHEHMS
yKasaHHbIX YCMOBUWA MO YBAXMTENbHOW MpUYUHE, CTYOAEHTY MOryT OblTb NpeanoXeHbl OTAeNbHble
3aJaHnsa nNo NponyLeHHoOMy y4ebHoMy mMaTepuany.

4. NEKUMOHHBIE 3AHATUA

Ons vsyyaowmx AUCLMNIIMHY YMATalOTCA NEKUMM B COOTBETCTBUM C MNaHOM, MpPeACTaBreHHbIM B
Tabnuue.

TpyaooemKkocTb No
pasgeny, yac.

Ne

MpumeHsemMble nHTe-

Tema nekumn. OCHOBHbIE BOMPOCH! TEMbI pakTuBHbIE (HOPMBbI
OYHas 3a04Has
obyyeHuns

dopma dopma

nekumnm

=P pasgena

=N

3 4 5 6
Tema: KuHemamuka nocmyrnameribHO20 U epauja- 2 0,5 Tlekunsa-
mesnbHO20 O8UXEHUS. BU3yanusauus.
1. BeegeHnwue. MNMpeameT unsmkm n €€ cBA3b CO CMEX-
HbIMM Haykamu. O6Lime meToabl nccrnenoBaHusa u-
3n4eckux aBneHun. Passute usnkn nu TeXHNKU N nX
BNuAHMe p[Apyr Ha apyra. KpaTkuin uctopuyeckun
oyepK pasBuUTUS PU3MKN U XapaKTepucTuka eé co-
BPEMEHHOr0 COCTOSAHMSA. Ponb OTe4YeCTBEHHbIX y4é-
HbIX B pa3sutum usmkn. CogepxaHme Kypca usnku.
CBsi3b Kypca u3MkM C ApyrMMu  ObLLeHay4HbIMK,
obLeTexHM4YeckMM1M 1 cneumanbHbIMU UCLMNNHA-
mMu. Pornb Kypca B OpMMpOBaHUM creunanncTos
arpobuonoruyeckoro npodwuns.

2. KuHemaTuka TO4kM u TBEpPAOro Tena. MNepemelye-
HMe, CKOPOCTb M YCKOpeHue, TaHreHumanbHas u Hop-
MarnbHas cocTaBnsiowme yckopeHusi. CBA3b Mexay
BEKTOpaMu NUHENHbIX U YrTOBbIX CKOPOCTEN U YCKO-
peHU.

2 Tema: [JuHamuka nocmyrnamesibHO20 U 8paujamesib- 2 0,5 JNlekunsi-

HO20 OBUXKEHUS. BU3yanusauus.
1. AnHamuka matepuanbHon Toukn. MIHepums, macca,
uMmnynsc, cuna. 3akoHbl HbloTOHa, nx dusmyeckoe
cofepxaHve 1 B3aumHas cBasb. ViHepumanbHble cuc-
Tembl OTcYéTa. [pMHUMN OTHOCUTENBHOCTM B MeEXa-
HMKe. HesaBMCUMMOCTb Macchl OT CKOPOCTU B Kraccu-
YecKoW MexaHuke. 'paHuubl MPUMEHUMOCTU Krnaccu-
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YeCKON W PensTUBUCTCKON MexaHuku. CUCTeMbl Ko-
opavHaT, obnagatowme yckopeHmeM. Cunbl MHEpPLIMK.
MoHATME 06 3KBMBANEHTHOCTW CUIM MHEPLIMW U FpaBu-
TALUMOHHBIX CUM. 3aKOHbl COXpaHeHWs. 3akoH coxpa-
HeHust umnynbca. MNprUHUMN peakTUBHOIO ABUXKEHUS.
Pa6bota nepemeHHon cunbl. KuHeTtudeckas n noTeH-
umManbHasi 3Heprusi. 3aKOH COXPaHEeHWsl 3Heprun B
MexaHuke.

2. OMHamuka BpawaTenbHOro AsmxeHus. BpalueHve
TBEPOOro Tena BOKPYr HEMOOBWXHOW OCW, €ro Mo-
MEHT MHEPLUUN N KnHeTndyeckast aHeprus. Bropon 3a-
KOH AMHaMUKKN s BpalaTenbHOro ABmkeHus. 3akoH
COXpaHeHUs1 MOMeHTa MMMynbca AN CUCTeMbl Ten.
M'pockonuyeckunn adpdpekt. Cunbl ynpyroctu, TpeHus
n TaroteHus. Ynpyroe Teno. 3akoH 'yka. Cunbl Tpe-
HUS1, NX Knaccugukauus. 3akoH BCEMUPHOrO TsroTe-
Hus. 3akoHbl Kennepa. MpaBuTaumoHHoe none. [a.-
NeHne B HEenoaBWXKHbIX XWUAOKOCTAX W rasax. 3akoH
Apxvmepa v 3akoH lNMackans. [JaBneHve B OBUXKYLLMX-
CSl XMOKOCTSAX U rasax. YpaBHeHue BbepHynnu. Bas-
KOCTb XXWOKOCTEWN 1 ra3os.

Tema: MonekynsipHasi pu3uka.

1. MNoHATMe naeanbHOro rasa. YpaBHeHWe COCTOSHUA
naeanbHoro rasa. OCHOBHOe ypaBHEHMe MOSeKynsap-
HO-KMHEeTUYeckon Teopumn rasoB. CpefHsAs 3Heprus
MOMEKyrbl, MOMEKYNAPHO-KUHETUYECKOE TOMKOBaHWe
Temnepatypbl. MakcBennosckoe pacnpefeneHue
mMonekyn no ckopoctam. OnbIT LWTepHa.

2. bapomeTtpuyeckasa dopmyna. bonbumaHoBckoe
pacnpegeneHve 4actuy B MNOTEHUMANbLHOM Morne.
Yucno CTOMNKHOBEHWUW U CpefHsst AnvHa cBoBGOOHOro
npobera monekyn. fBNeHWs nepeHoca B rasax:
anddyaus, TeNNONPoBOOHOCTb M BHYTPEHHEE Tpe-
Hue. OuddysmoHHble Hacocbl. CBOMCTBa rasoB npu
MasbIX JABMEHUSIX.

0,5

Jekumns-
BU3yanusauus.

Tema: TepmoduHaMUKa.

1. lMepBoe Hayano TepMoAUHaAMUKM. BHyTpeHHSAs
3HEeprus cuctembl kak yHKUUS cocTtosiHus. Konnde-
CTBO TENNOTbl. OKBMBANEHTHOCTb TENMNOTLI U paboThbl.
Cnocobbl Tennonepegauun. [pumMeHeHWe nepBoro
Hayana TepMOAMHaMUKM K pasnuMyHbIM U30MnpoLec-
cam. PabGoTa rasa B nsonpoueccax. Aguabatmyeckmmn
npouecc. CteneHn csobogbl Monekyn. BHyTpeHHss
3Heprua uaeanbHOro rasa. TennoémkocTU rasoB.
Btopoe Havano TepmoauHamukmn. Kpyroeble, Heobpa-
TUMble U ob6paTtumMble npouecchl. MpuHUMN oencTBms
TennoBon mawwuHbl. Lukn KapHo u ero KI. QuTtpo-
nus. CTaTUCTUYECKUIA CMbICIT BTOPOro Havana Ttep-
mMoavHamukn. CBSI3b 3HTPONMUKM U BEPOSITHOCTMW.
CBoWicTBa CTaTUCTUYECKUX CUCTEM, COCTOSALMX U3
00MbLIOro YMcna 4YacTull.

2. Xwngkoctb. [1OBEPXHOCTHBLIN CHOM  >XUOKOCTW.
YpenbHas NoBepxHOCTHasi aHeprus (MOBEPXHOCTHOE
HaTsbKeHue). ABneHns cMaumMBaHUs U HeCMadMBaHuUS.
KanunnspHble seneHus. Teépable Tena. Kpucrannu-
yeckne n amopdHble Tena. Tunbl KpUCTanIMyecKkmnx
peweéTtok. MoHo- u nonukpuctannbl. [NnaeneHve wu
ucnapeHue TBEpAbiXx Ten. TennoBoe pacluupeHne
TBEpAbIX Ten. 3akoH Awonoxra u MN1u.

0,5

Jlekumns-
BU3yanusauus.

Tema: Bnekmpuyecmso.

1. OnekTpuyeckoe nose B Bakyyme. 3aKOH coxpaHe-
HUSA anekTpuyeckoro 3apsiga. 3akoH KynoHa. Hanps-
XéHHocTb nonsi. Teopema Octporpagckoro-laycca un
€€ NpUMEHeHNe K BbIYMCIIEHUIO HAMPSHKEHHOCTU MO-
nen. PasHocTb noteHuuanos. [NpoBOAHMKM B 3rek-
Tpuyeckom none. Pabota cun nons no nepemelle-
HWIO 3apsaoB. Lipkynsauus BekTopa Hanps>KEHHOCTU.
MoteHuunan. MeTtogbl ero namepenns. Cessb mMexay
HanpsKEHHOCTBIO M pa3HOCTblo noTeHuuanos. [o-

0,5

Jlekumns-
BU3yanusauus.
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TeHuman To4yeyHoro 3apsfa, avnons, cdepsl. Pac-
npegeneHve 3apsaoB Ha NPOBOAHMKAX. [ManNeKTpukm
B anekTpuyeckoM none. 3Heprusi nons. CeoboaHble 1
CBA3aHHble 3apsAabl. HanpséHHOCTL nons B Ananek-
TpUKe. AnNeKTpuyeckoe cMmeLleHne. SNeKTPOEMKOCTb.
KoHaeHcaTopbl. 3Heprus KoHAaeHcatopa. J3Heprus
3MEeKTPUYECKOro Nnonsi.

2. TepMO3aneKTpOHHas aMUCCUSA. ONEKTPOHHbIE nam-
nbl. Buabl razoBoro paspsga. HecamocToaTenbHbIN
paspag. Tnewowun, OyroBon, UCKPOBOW N KOPOHHbLIN
pa3psabl. AnNeKkTpoHHaa Teopus metannos. Onpefe-
nexve 3apsaga anektpoHa. OnbiT Munnukexa. Knac-
cuyeckas Teopus anekTponpoBogHocTu. BeiBoa 3a-
koHa Oma. Hepoctatku knaccuyeckom Teopum me-
TannoB. KeBaHToBasi Teopusi mMeTannoB U Monynpo-
BoAHwWKoB. lMonynposoaHukn. ekt Xonna. Pabo-
Ta Bbixoga. KoHTakTHble SBNEHUs.

Tema: MasHemu3m

1. MarHutHoe none. MarHutHoe B3auMMoOAencTBue
TokoB. 3akoH Amnepa. MarHuTHas MHOYKUMSA. 3akoH
Bvo — Casapa — Jlannaca. Mone npAMOnUHENHOro n
KPYroBOoro TOKOB. 3aKOH MOMHOro Toka (Teopema o
UMPKYNSALMN BEKTOPA WHAYKUMW MarHWTHOro nons).
MarHuTHOoe none coneHouaa. MarHuTHbIA NoTok. Pa-
60Ta nepemeLLeHns KOHTypa C TOKOM B MarHUTHOM
none. JnekTpoMarHUTHasa WHAOYKUMA. OnekTpoasu-
Xywas cuna uHaykumi. 3akoH ®dapages M 3aKoH
JleHua. Bbluncnenne OOC M3 3akoHa coxpaHeHus
aHeprun. CamouHaykums. VIHOYKTUBHOCTb. JHeprus
MarHuMTHOro nons.

2. MarHuTHble cBocTBa BelecTBa. HamarHmynsaHune
BellecTBa. Hanpsk€HHOCTb MarHuTHoro nons. Limp-
KyNsALUMSA Hanpspk€HHOCTWM MarHWTHoro nons. MarHuT-
Hasi NPOHNLIAEMOCTb U MarHWTHasi BOCMPUMMYNBOCTb.
[OnamarHeTnam, napamarHeTuam, deppoMarHeTn3M.
Touka Kiopu. 'uctepesuc. ®epputbl. [BmkeHne 3a-
PSYKEHHBIX YacTuy, B MarHUTHOM none. Cuna Jlopeh-
ua. MpuHUMN gencTema UMKNOTpoHa. MarHutHas ¢o-
KYCUPOBKA 3MIEKTPOHHOTO Iy4a.

0,5

JNlekunsi-
BU3yanusauus.

Tema: KonebaHusi U 80JIHbI.

1. YpaBHeHue rapMoHuveckux konebaHuin. Csobog-
Hble konebaHusa. MaTtemaTuyeckuin 1 NPYXMHHbLIA Ma-
ATHUKN. PU3NYECKNA MASTHUK. DHEPrus rapMoHu4e-
cknx konebanui. CnoxeHne konebaHun. BeiHyxaeH-
Hble konebaHusa. PesoHaHc. BonHbl. OGpasoBaHue
BOSH. [pogonbHble 1 NonepeYHble BOSHbI.

2. OnekTpomarHuTHble konebaHus. KonebGaTenbHbli
paspsif koHaeHcaTopa. CobcTBeHHble konebaHus B
KOHType. 3aTyxawwme konebaHusi. BbIHyXaeHHble
konebaHusa. fBneHve pesoHaHca. YpaBHeHus Mak-
cBenna. OneKTPOMarHWTHble BONHbl.  YpaBHEHWS
MakcBenna B mHTerpanbHon ¢gpopme. CkopocTb pac-
NPOCTPaAHEHMST 3MEKTPOMAarHUTHbIX BONH. BekTtop
YmoBa — lNontuHra. OnbiTel Mepua. OTKpbITUE CBA3M
A.C.lMonosbIM.

JNlekunsi-
BU3yanusauus.

Tema: [eomempuyeckas ornmuka.

1. 3akoHbl reomeTpuyeckon onTukun. MpuHumn Ton-
reHca u npuHuun depma, BbIBOL 3aKOHOB reoMeTpu-
yeckon ontukn. CKOpoCTb CBeTa U MeTOoAbl e€ usme-
penusi. OTpaxkeHne cBeTa OT MITOCKMX U ChepnyecKmx
3epkan.

2. MpenomneHue ceeTa Ha chepuyeckux NOBEPXHO-
ctax. Jlnnzbl. MorpewwHocTn onTuyeckux cuctem. On-
THUYeckme Npmuobopsl.

0,5

JNekuuns-
BU3yanusauus.

Tema: BonHogasi onmuka.

1. UHTepdepeHuua ceeta. KorepeHTHOCTb U MOHO-
XpOMaTUYHOCTb CBETOBbIX BOMH. Cnocobbl nony4e-
HUS1 MHTEPEPEHLMOHHBIX KAPTUH OT ABYX WUCTOYHM-
KoB. onocbl paBHOW TOMLWMHBLI MU PaBHOIO HaKMoHa.

JNlekunsi-
BU3yanusauus.
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MpocBeTnenne ontukn. VIHTepgepomeTpbl. Oudpak-
uMs cBeta M ycnosus eé Habnopenus. MpuHumn
MolireHca — ®PpeHens. MpsMonuHeiHoe pacnpocTpa-
HeHue ceeTa. [ludpakumsa Ha OOUHOYHBIX OTBEPCTUSAX
n akpaHax. AudpakunoHHasa pelétka n eé npumeHe-
Hve. Oudpakuns Ha npOCTPaHCTBEHHOW peLLéTke.
®opmyna Bynbta — bparra. Paspeluatowas cnocob-
HOCTb ONTUYECKUX UHCTPYMEHTOB.

2. MNonspusauma ceeta. EcTecTBEHHbLIN CBET U pas-
NNYHbIE TUMbI MOMAPU3OBAHHOIO cBeTa. AHanu3 no-
NSpu3oBaHHoOro ceeTa. MNonspusauns Npy OTPaXXeHuu
n npenomneHvun. [IBovHoe nyyenpenomrneHve n ero
obbsAcHeHne. OpgHoocHble KpucTtannbl. [lonspuayto-
lwne npuaMbl, Nonspounabl U UX npumeHeHue. MNoHs-
TMe 06 uHTepdepeHunn NONAPU3OBaHHOIO CBeTa.
BpalueHne nnockocTv nonspusauun. iucnepcums cee-
Ta Cnocobbl HabntogeHns gucnepcun ceeta. Mpus-
MaTUYECKUA U OMAPaKUMOHHBIN cnekTpbl. MoHsaTue
06 anekTpoHHOW Teopwun aucnepcum ceeTa. CBA3b
avcnepcun ¢ nornolleHnem. 3akoH byrepa. LiBeta
Ten W CNeKTPbl NOrMOLWEHNS.

10

Tema: KeaHmoeasi onmuka.

1. TennoBoe u3nyyeHue. PaBHOBECHOE W3Iy4eHMUE.
JlyyencnyckaTenbHasa v nornowarensHasi crnocobHo-
cTn. AbcontoTHo YépHoe Teno. 3akoH Kupxroda. 3a-
koH CtedaHa — bonbumaHa. PacnpegeneHue aHep-
rMm B crnekTpe abcomnoTHO YE€pHoro Tena. KeaHToBas
rmnoTesa u dopmyna NnaHka. OnTuyeckas nupomeT-
pusi.

2. KeaHToBble fAIBNeHusA B ontuke. PoToanekTpuye-
Cckuin adbdpekT 1 crnocobbl ero HabniogeHunsi. OcHOB-
Hble 3aKoHbl hoToadpdekTa. YpaBHEHNE DMHLWITENHA.
®oToanemeHTbl, POTOYMHOXUTENN U UX NPUMEHEHUE.
OaeneHue ceeta. OnbiThl Jlebenesa no gokasaTenb-
CTBY CYyLLECTBOBaHUA OaBMeHUsA CBeTa. Jrektpomar-
HATHOE W KOPMYCKynsipHOe OOBbSCHEHME AaBneHus
ceeta. Macca n nmnynsc doTtoHa. ekt KomnTo-
Ha n ero o6 bSACHEHMWe.

0,5

Jekumns-

BU3yanumsauus.

11

Tema: AmomHas u s0epHasi pu3uKa.

1. Atom Pesepcopaa — bopa. HecoctoaTenbHOCTb
Knaccumyeckon Teopum atoma. [QUCKpeTHOCTb aHepre-
Tuyeckmx yposHen. Moctynatel Bopa n npoucxoxae-
HMe nMHen4YaTbiX CNekTpoB. ATOM BOOoOpoda U €ero
cnekTp no Teopun bopa. OnemeHTbl KBaHTOBOW Me-
XxaHukn. OnbITHOE OOOCHOBAHME KOPMYCKYNSAPHO —
BOMHOBOro gyanuama matepuun. dopmyna ge bponns.
paHuubl NPUMEHMMOCTU KMAacCUYECKON MeXaHUKMU.
OnbiT WTtepHa n Nepnaxa. CnuH anektpoHa. CnuHo-
Boe kBaHTOBOe uwucno. lMpuHumn MNaynu. Pacnpepe-
NeHne aneKkTpoHoB B atome. [epuoanyeckas cucte-
ma oanemenToB [./. MenHgeneeBa. PeHTreHoBCkue
ny4dun, nx cnektpsl. MNpuHUMN encTeus nasepa.

2. fBneHve pagmoakTUBHOCTU. PagmoakTMBHOE W3-
nyyeHve. 3aKkoH paAMoaKTMBHOIO pacnaga. 3aKoHo-
mMepHoCTM a- u f-pacnaga. [paBuna cmeleHus.
Ctpoenne sapa. CocTaBHble YacTh saapa — MPOTOHbI
N HeNTPOHbl. OCHOBHbIE XapakTEPUCTUKU HYKITOHOB:
macca, crnuH. B3aavmonpeBpalleHns HykrnoHoB. Hen-
TpuHO. B3avmopencTBue HYKNOHOB U MOHATUE O
afaepHblx cunax. [ledekT macchl, 3Heprust cBAsn U
YyCTOMYMBOCTb sAep. fAaepHble peakumn. OCHOBHble
TUNbl AOEPHBIX peakumn. VIckyccTBeHHas pagmoak-
TUBHOCTb. PagnoakTuBHbIE M30TOMbI U UX NpUMEHe-
Hue. Peakuusi peneHus. LlenHas peakuus. Peakuus
cuHTe3a. BopgopogHo-yrmepogHbii  UMKN.  OHeprusi
ConHua un 3Bé3ga. lMpobnembl ynpaBnsiemMbIx TEPMO-
AO0EPHbIX peakuun.

JNlekunsi-

BuU3yanmsauus.

Ob6Las TPYA0EMKOCTb NEKLMOHHOTO Kypca

22

6

X

Bcero nekuuin no gucumMnnuHe: | yac.

113 HUX B MHTEPAKTUBHON chopme: |

4ac.
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- OYHas oopma 0byyeHust 22 - 0YHasa hopma obyyeHust 22

- 3a04Hasn popma oby4eHus 6 - 3a04Hasa popMa oby4eHus 6

lMpumeyvaHus:
- MaTepuanbHo-TeXHMYeckoe obecneyeHne NeKLUMOHHOro Kypca — cM. MpunoxeHue 6;
- obecneyeHmne NeKUMOHHOro Kypca y4ebHow, y4ebHO-MeToaNYeCcKon NUTepaTypon U MHbIMU BUBNMOTEYHO-MHOPMALIMOHHBIMM
pecypcamu 1 cpefcTeamum obecneyeHns obpasoBaTenbHoro npotecca — cM. MNpunoxenns 1 m 2.

5. MIPAKTUYECKUE 3AHATUA NO ANCLUMIUHE U NOArOTOBKA K HUM

I'Ipalcrmqecme 3aHATUA MO KYpPCy NpoBOOATCA B COOTBETCTBUM C NMNJ1aHOM, npeacraBiieHHbIM B Tabnmue.

Ne TpyaoemkocTb No
pasgeny, yac.
o = Tema 3aHATUA / Wcnonb3yemble CBAa3b 3a-
cZ| g MpumepHble Bonpockl Ha obcyxaeHne WHTEPaKTUBHbIE HSATUSI C
& = & (ANs cemMnHapCKUX 3aHATUN) otHas 3aotHas dopMbI** BAPC*
@ g z dopma cdopma
Q= ®
1 3 4 5 6 7
3 1 | PeweHue 3agad Ha Temy «MarHeTmamy. 2 - YyebHasa guc- ocn
1. 3agaym Ha Temy «MarHuTHoe noney. Kyccus.
2 3apaun Ha TemMy «ONeKTpOMarHWTHasi WH-
AyKuns».
4 2 | PeweHue 3ada4y Ha memy «BosnHbI». 2 - YyebHasa guc- ocn
1. 3apgaun Ha Temy «BomHoBble npoueccol. Kyccus.
lMpogonbHble 1 NonepeYHbIe BOMHbIY.
2. 3apaun Ha Temy «YpaBHeHue Oerylien
BomnHbl. ®asoBas ckopocTb. BonHoBoe ypaBs-
HEeHne».
3. 3aga4n Ha Temy «[MpuHUMN cynepnosnuun.
pynnoBasi CKOPOCTbY.
Bcero npaktuyeckmx 3aHATUM No gucumninn- | 4ac. M3 HUX B MHTEpaKTUBHON hopMe: yac.
He:
- OYHas popma 0byyeHust 4 - OYHas popma 0byyeHus 4
- 3a04Has copma obyyeHus - - 3a04Has opma obyyeHus -
B ToM uncne B opme ceMUHapCKUX 3aHs-
M
- 04Has popma 0bydeHust -
- 3a04Has popma obyveHus -

* YcrogHbie 0603HavYeHuUs:

OCI1 - npegycmoTpeHa obs3atenbHas camonoarotoBka kK 3aHATMIO; Y3 CPC — Ha 3aHsATUMM BblgaeTcs 3ajaHue Ha
koHkpeTHyto BAPC; MNP CPC — 3aHATMe cogepxaTtenbHo 6a3vnpyeTcst Ha pesynbTaTax BbIMOMHEHUst obyvarowmmest
KOHKpeTHo BAPC.

** B T.4. npu ucnonb3oBaHun matepuanos MOOK «HasBaHue», HasBaHne BY3a-pa3paboTumka, HasBaHue nnaTtdop-
Mbl U CCbIfika Ha Kypc (C ykazaHMeM gatbl nocnegHero obpaleHns)

lNpumeyaHus:
- MaTepuanbHO-TEXHUYeCkoe obecrneveHne NpakTUYeckmx 3aHsaTun — cM. MpunoxeHne 6;
- obecnevyeHne nNpPaKTUYECKUX 3aHATUA Yy4ebHOM, y4ebHO-MeTOAMYEeCcKONn nuMTepaTypord U UHbIMKM BGUBNMoTEeYHO-

MHOPMaLMOHHLIMU pecypcaMmn 1 cpeacTBamm obecrnedyeHns obpasoBaTenbHOro npouecca — cM. Mpunoxenus 1 un
2.

MoaroToBka 0GyYaOLLMXCA K NPAKTUYECKMM 3aHSITUSIM OCYLLECTBNSIETCS C Y4ETOM 06LLEeNn CTpyK-
Typbl y4ebHoro npouecca. Ha npakTU4eckux 3aHATMSIX OCYLLECTBNSETCH BXOOHOW U TEKYLMA ayamTop-
HbI KOHTPOb B BUAE TECTUPOBAHUSA U KOHTPOSbHOW PaboTbl, MO OCHOBHbLIM MOHATUAM AUCLUMNIIMHBI.

MoaroToBKa K MpakTUYECKUM 3aHATUA NoApa3yMeBaET BbIMOJIHEHVWE AOMALLHEro 3aaHusi K oye-
peLHOMY 3aHATUIO MO 3afaHusM NpenogaBaTensi, BbldaBaeMbiM B KOHLE NPeablayLero 3aHATus.

[ns ocylwecTBneHns paboTbl N0 NOArOTOBKE K 3aHATUSIM, HEOBXOAMMO 03HAKOMUTLCA C METOAU-
YEeCKUMW YyKasaHUAMKU MO AUCLUMNUHE, BHUMATENbHO O3HAKOMUTLCS C NUTEPATYPON U 3MEKTPOHHBIMU
pecypcamu, ¢ pekoMeHaauusiMu no noaroToBke, BONPoOcamMu A CAMOKOHTPOIS.
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6. IABOPATOPHbIE 3AHATUA NO ANCLUIMIUHE U NOArOTOBKA OBYHAIOWENOCA K HUM

Homep CBAa3b C

[0}

—~ o o :

o TpyooemkocTb = = - o

® = 1P, vac. e+ o ¥+ E

= 3 ot 0 &

® = = Q o = Qo

T o © = C 9 ]
(o] (S Q. = 3
b © - ® om T 3
i S Tema nabopaTtopHoi paboTbl I o o = g_
g = o 8 5 g 0 o
I g E’ x T Qo é .2

Q o 2@ 609 [

* o o S X = =

© E = o o © S )

3 g g oyHas | saouHas | Z 2 £ (%E 2

§ 8 8 topma | cdopma | L g g

Q = = C ™ §

1 2 3 4 5 6 7 8 9

1 cemecTp (o4HOE) u 1 cemecTp (3ao4Hoe)

1 1 1 OnpegeneHne reoMeTpuUYecknx pas- 2 - + - Pa6oTta B

MEPOB TeN Y Bbl4YMCIIEHNE OLUMBOK. napax.

2 2 M3yyeHne aBmkeHns Tena 6poLleHHo- 2 - + - PaboTta B
ro nopg yrriom K ropu3oHTy. napax.

3 3 OnpegeneHve MOMeHTa MHEpPLMM Te- 2 - + - PaboTta B
na. napax.

4 4 M3yyeHne 3aKOHOB COXpaHEeHUs M- 2 - + - PaboTta B
nynbca v SHEPrn Npu ynpyromM yaape. napax.

2 5 5 OnpepeneHue koadpdurumeHTa BA3KO- 2 2 + - Pa6ota B
CTM XXUOKOCTMW. napax.

6 6 OnpepeneHue koadpduumeHTa MNyac- 2 - + - Pa6oTa B
COHa Ans Bosayxa. napax.

3 7 7 Onpepnenexne yaenbHOro conpoTue- 2 - + - Pa6oTta B
neHns NpoBOAHMKA. napax.

4 8 8 VMccnepnoBaHue 3aTyxarowmx koneba- 2 - + - PaboTa B
HWI Ha Npumepe pr3nyYeckoro masiT- napax.
HUKa.

5 9 9 OnpepaeneHne nokasatens npenom- 2 2 + - Pa6oTta B
neHus XnakocTen npu nomowm ped- napax.
pakTomeTpa.

10 10 OnpepenexHve napaMeTpoB cobu- 2 - + - Pa6oTta B
patoLLen NUH3bI. napax.

11 11 Onpepenexve nvHbl CBETOBOW BOI- 2 - + - Pabota B
Hbl C NOMOLLIbIO ANMPaKLMOHHOM pe- napax.
LIETKN.

12 12 OnpepeneHue KOHLEHTpaLmu pacTBo- 2 - + - Pa6ota B
pa caxapa nonspMMeTpoMm. napax.

13 13 VMccnegoBaHue CBOMCTB BaKyyMHOroO 2 - + - Pa6ota B
oTO3aNEMEHTA. napax.

6 14 14 VMccnepgosaHue cBoncTe hoToamoaa. 2 - + - Pabota B

napax.
Wtoro 1P O6wasa TpyaoemkocTb JIP 28 4
lpumeyvaHus:

- MaTepuanbHo-TeXHNYeckoe obecneyveHre nabopaTopHoro npakTukyma — cM. Mpunoxexue 6.
- obecneyeHne NabopaTopHOro NpakTMkyMa y4eGHOM, y4eGHO-MeTOANYECKOH NMTEPaTYPOit 1 UHBIMU BUBNUOTEYHO-
MHOpPMaLIMOHHBIMU pecypcamu U cpeficTBamu obecnevyeHusi obpasoBaTenibHoro npouecca — cM. Mpunoxexue 1 1 2.
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Ha nabopaTtopHoM 3aHATUM NpOBOAMTCA YCTHOE obcyxaeHue Lenen nabopaTtopHon paboTbl, Me-
TOOOB U3MEPEHUN TOW UM MHOW PU3NYECKOWN BEMUYMHBI, UCMOMNb30BaHUS U3MEPUTENBHOIO 1 BCMIOMOra-
TenbHoro obopynoBaHus. Obyyatlowmecs BbINOMHAT nabopaTopHyo paboTy, 03HAaKOMMBLUUCH CaMoO-
crtoATenbHO B pamkax BAPC c meTtogukon npoBefeHust nabopatopHon paboTbl, NogroToBMB Tabnuubl
ANsi 3anMcu N3MepsieMblX U pacyeTHbIX BENTUYMH, MOBTOPUB 3aKOHbI (b13nkM 1 opmynbl, Bblpaxarome
ux. lNpenogaBartenb NpoBepsieT MMCbMEHHbIV OTYET Mo nabopaTtopHown paboTe, BKMOYALWUA Lenu na-
©opaTopHon paboTbl, NepeyeHb 06opyaoBaHus, Heobxoaumble ANs BbINONHEHUSA paboTbl cxembl U op-
Myrbl, Tabnuubl U3MEPEHHbIX U PACYETHBIX BENUYMH, OTBETLI HA KOHTPONbHLIE BONpOCkl. [pn odopmre-
HuUM nabopaTopHon paboTbl NPMBETCTBYETCA MCMOMb30BaHWEe AN NOCTPOEHUs rpacukoB, BbINOSTHEHWUS
pacyeToB U odopmneHus Tabnuuy nakeToB npuknagHbix nporpamm. OueHka BbICTaBnseTcsd Mo Lwkane
«3a4TeHO/ He 3a4TEeHO».

Mpouecc BbINONHeHMA nabopaTopHbix paboT BkMoYaeT B cebs TeopeTU4eckyto NoAroToBKY, 3Ha-
KOMCTBO C npubopamu 1 nNpuHagnexHoCTaAMK, NPOEKTMPOBaHNe 1 Nocneayliee NpoBefeHne onbitTa u
N3MepEeHU, YncrnoBytd obpaboTKy pe3ynbTaToB NabopaTOpPHOrO 3KCMEPMMEHTA, aHanm3 Mofy4YeHHbIX
pe3ynbTaToB, HaNMcaHWe oT4yeTa Mo BbINOSIHEHHOW paboTe.

CamonogrotoBka o6y4aroLwmnxcsa Kk nabopaTtopHbIM 3aHATMAM OCYLLECTBMNAETCHA B BUAE MNOATOTOB-
kv Kk nabopaTopHbIM paboTam No 3apaHee M3BECTHbIM TemMaM ¥ BonpocaM. Obyvatowumcs npegnaraercs
n3yunTb TEOpPETUYECKUIA MaTepuarn no Teme nabopaTopHon paboTkl, BbIBECTU paboune dopmMynbl, Nog-
rOTOBWUTb NMUCbMEHHBIN OTBET Ha KOHTPOSIbHbIE BONPOCHI, MOBTOPUTL OCHOBHbIE (POPMYIibI U hrandeckne
3aKOHbI.

MnaH oTtyeTa no nabopaTopHon paboTe

1. HasBaHune nabopatopHon paboThbl;

2. Uenb nabopaTtopHon paboTsl;

3. ABneHus, npouecchl, NONOXEHHbIE B OCHOBY 3TOM paboThi;

4. TepMmuHonorusa: Moaenu, uanyeckme NoHATUSA, mandeckne BenuymHbl (onpegeneHus, onpe-

Oensiiolme ypaBHeHus), NPUHLMMNbBI U 3aKOHbI, OpMYnbl CBS3U;

5. MpuHumnuaneHasi 1 paboyasi CXeMbl YCTAHOBKMY;

6. PacyeTHaa popmyna;

7. Tabnuua namepsieMbIX U pacyeTHbIX BEJNTUYMH;

8. OueHka pesynbTaToB W3MEpeHUn (CpaBHUTb C TabnMYHbIMKM 3HAYEHUAMU, OBBACHUTL BUA

rpacuka);

9. NcTouHmkn owmnbok 1 norpewHocTen (Npu BblNoNHEHNN nabopaTtopHon paboTsbl, Npy N3roToB-

NEHUN YyCTaHOBKM).

OTt4yeT ochopmnsieTcss B OTAENbHON TeTpagu Ha MnevyaTHoW OCHOBe Ans nabopaTopHbix pabor.
[MyHKTbI 1-6 BbINOMHAIOTCS AOMAa, NPU TEOPETUYECKON NOArOTOBKE, MYHKTbI 7-9 BbINOMHAKTCH Ha 3aHATUM,
nocne BbINOJSIHEHMS U3MEPEHUIA U PacYETOB.

[ns aHanu3a pe3ynbTatoB HEOOXOAMMO COMOCTaBUTbL MOMYYEHHbIE B pe3yribTaTe 3KCNepUMeHTa
AaHHbIE C OXUAaeMbIMU pe3ynbTaTamMmu (BbITEKAOWMMY U3 BbiABUraeMomn rmnoTesbl SKCNepuMeHTa).

Mo pesynbTaTam BbINOMHEHHOW paboTkl, HeOBGX0AMMO caenaTth BbiBOA, B KOTOPOM AOMMKHbI ObITh
OTpaxeHbl cregyoLlmne MOMEHTbI:

—  [OCTUIHYTa WUIun HeT uenb nabopaTopHol paboTsl;

— Nony4yeHHble pe3ynbTaTbl U3AMEPAEMbIX BEJTUHNH N UX NOTPELLHOCTU (B Bnae X= <X> iAX);

— aHanus npnynH BO3HNMKHOBEHUA I'IOFpeIJJHOCTePI.

7. OBLUME METOOMYECKUE PEKOMEHOALIMA MO U3YYEHMUIO OTAENbHbLIX PA3OENOB
OUCLUUNIUHbI

Mpn N3y4yeHnn KOHKPETHOrO pasfena OUCUUNIMHDI, U3 YMCra BbIHECEHHbIX HA NEKUMOHHbIE, Nna-
OopaTopHble U NMpakKTU4eckue 3aHsATUSA, obydarolemycsa criefyeT y4uTbiBaTb M3MOXEHHbIE HUXKE PEKO-
MeHgaumm. ObpaTtuTe Ha HMX 0coboe BHMMaHue Npu NOArOTOBKE K aTTeCcTalum.

PaboTta no Teme, npexae BCero, npeanonaraeT ee udyyeHue no y4ebHuky unm nocobuio. Cnegyet
obpaTuTb BHMMaHue Ha To, 4TO B Ntobon Teopun, ectb Nnbo HeybeanTenbHble, NMBO vepecyyp abeT-
pakTHble, MO0 COMHUTENbHbIE MONoXeHusi. MoaToMy Heobxooumo BblpabaTtbiBaTb CaMOCTOSITENbHbIE
CYXOEHMS, OOMOSHAS UX aprymMeHTauuen, Yto 1 cnegyet AeMOHCTPUMPOBaTh Ha NpakTU4ecknx u nabopa-
TOPHBIX 3aHATMAX. [na BbIpabOTKM CAMOCTOSITENBHOIO CY)KAEHWUSI BaXKHbIM SIBNSIETCA YMEHUe paboTaTth ¢
Hay4HoU nutepatypon. [Noatomy paboTa nNo Teme Kpome ee usydeHus no y4yebHuky, nocobuio npeanona-
raeT TakKe MOUCK MO TEME Hay4YHbIX CTaTel B HAaYy4YHbIX XXypHanax no usuke. TakMmMm XXypHanamu sBns-
toTCA: «Yenexu usmdecknx Hayky, «Pusunka 3emnuy», «bnodusmka» un ap. Belbop ctaTtbu, oTHOCSLLENCA
K TeMe, nydlie genatb No NocrefHuM B rogy HOMepam, rae NpUMBOAMTCSA NepeyeHb cTaTen, onyonuko-
BaHHbIX 3a rog.

CamocTodATenbHasa NOAroToBKa npeanonaraeT UCNONb30BaHWe psaa MeTod0B.
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1. KoHcnektupoBaHue. KoHcnekTMpoBaHue no3BonsieT BblAENUTb MMaBHOEe B M3y4aeMoM matepua-
ne v Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaeMon aBTopoM npobneme.

TexHvka 3anucen B KOHCMEKTE WHAMBWAYyalnbHa, HO €CTb psd MpaBuil, KOTOpPble MOTYT NMPUHECTU
nonb3y ero COCTaBUTENIO: HAYMHAsA KOHCNEKT, cregyeT 3anvcaTb aBTopa U3y4yaemoro Npon3BeaeHus, ero
Ha3BaHWe, NCTOYHWK, FAe OHO OnyGnMKOBaHO, rof n3gaHus. Nopsagok KOHCMEKTMPOBaHUS:

a) BHMMaTenbHOE YTEHME TEKCTa;

©) Nnonck B TEKCTE OTBETOB Ha NOCTaBEHHbIE B U3y4aeMOn TemMe BOMpPOCHI;

B) KpaTKoe, HO YEeTKOE U NMOHATHOE U3NOXEHUEe TEKCTA;

r) BbigeneHve B 3anncu Hanbonee 3HaYNMbIX MECT;

[) 3an1cb Ha NONsIX BO3HMKAKLLMX BOMPOCOB, MOHATUI, KATEFOPUIN U CBOUX MbICHEN.

2. 3anncu B hopmMe Te3MCOB, MMaHOB, aHHOTaUWUn, OPMYNMPOBOK onpeaeneHunin. Bce nepeunc-
neHHble popMbl NOMOralT BbICTPOM OpUEHTauUMM B NOArOTOBNEHHOM MaTepuane, noabope apryMeHToB
B MONb3Y MIN MPOTUB Kakoro- Nnbo yTBepKaeHusI.

3. CnoBapb noHAaTUM 1 kaTeropun. CoctaBneHne crioBaps nomoraeTt ObicTpee ocBanBaTb HOBbIE
MOHATUSA N KaTeropuu, yBepeHHee nmMmm onepupoBaTtb. [10go6HbIV cnoBapb cnegyeT BeCTM YeTKo, pa3bop-
4YnMBO, YTOOLI yAOOHO ObINO MM Momnb3oBaTtbes. M3 npuBegeHHoro B YMK rnoccapusi Hy)KHO K Kaxkgomy
npakTu4eckoMy 1 nabopaTopHOMY 3aHATUIO BbIOUPATb MOHSATUSA, OTHOCSALLUMECS K M3ydYaemMon Teme, 00b-
€[VHSITb UX NTOTMYECKOW CXEMOW B COOTBETCTBUM C BONPOCAMM 3aHATUS.

lMpn camocToATENBHOM M3y4eHUMM nuTepaTypbl YAOOHO Mnonb3oBaTbCA MraHamu 0606LLeHHOoro
Xapakrepa, KoTopble NpeAcTaBnsalT cob0oM nepeyeHb BONPOCOB, OTBEYAs Ha KOTOPbIE, MOXHO MONy4nUTb
rnybokme cMcTeMaTtm3mpoBaHHbIE 3HaHMS MO N3y4yaeMbiM BOMpocam.

[na Ttoro 4tobbl BOCnonb3oBaTbCs NraHamu o6o6LIEHHOro xapakrepa, CHayana Heobxogumo B
TekcTe YyyebHMKa BbIOENUTb OCHOBHbIE CTPYKTYPHbIE 3MEMEHTbl 3HaHWMK, a 3aTeM o06paTuTbCs K
COOTBETCTBYIOLLEMY MNI1aHy.

Ymo Hado 3Hamb 0 AeneHuu, cgolicmee, npoyecce

1. BHewHwe npusHaku siBNeHus (CBOMCTBA, npolecca).
2. Ycnoswue, Npu KOTOPOM NpOTEKaET siBNEHME (CBOMCTBO, NpoLecc).
3. CywHocTb siBNeHus (CBOWCTBa, npouecca), MexaHu3m ero npoTekaHust (oObsicHeHMe Ha OCHOBe
COBPEMEHHbIX Hay4HbIX TEOPUiA).
4. OnpegeneHue saBneHus (CBOWCTBa, npouecca).
5. CB#A3b AaHHOrO sABNeHns (CBOWCTBA, Npouecca) ¢ ApYrmmu.
6. KonvyectBeHHas xapaktepuctuka (BEMWYUHBI, XapakTepusylliMe [[aHHoe sBneHne (CBOWCTBO,
npoLiecc), CBA3b Mexay BenMunHamm, hopmynbl, BolpaXkatoLime 3Ty CBA3b).
7. Vicnonb3oBaHue siBNneHns (CBONCTBA, Npouecca) Ha NpakTUke.
8. Cnocobbl npegynpexaeHns BpeaHOro AeNCcTBMS SBNeHns (CBONCTBa, npouecca).

Ymo Hado 3Hamb 0 genu4UHax
YTo xapakTtepusyeT AaHHasi BenmymHa (kakoe SBrieHne, Npouecc Unv CBOMCTBO TeN).
Kakas aTo BennynHa — OCHOBHasi N Npou3BoHas, ckansipHas unm BEKTOpHasi.
OnpegeneHne BENUYUHBI.
OnpepgenuTtensHas ¢opmMyna (Ang nNpou3BOOHOW BenuuuHbl) — dopMyna, Bblpaxarowas CBA3b
aHHOW BEMNUYMHbI C APYIMMMU.
EaovHuua namepeHns 4aHHOW BESTMYUHBI.
Cnocobbl n3amepeHus.

ogh ~wbhE

Ymo Hado 3Hamb 0 bu3UHECKOM 3aKOHe
CBsa3b MexXay KakuMu sIBIIEHUAMU (Mpoueccamn) unm BeNMYMHaMm BblpaXkaeT 3aKoH.
dopMynupoBKka 3akoHa.
MaTtemaTtunyeckoe BblpaXkeHne 3akoHa.
OnbITbl, NOATBEPXAAOLME CPAaBEANTMBOCTb 3aKOHa.
Y4YeT 1 ncnosnb3oBaHMe 3aKkoHa Ha NpaKkTuke.
"paHuLbl NPUMEHEHNS 3aKOHA.

2B

Ymo Hado 3Hamb 0 meopuu
1. OnbITHblE (PaKTbl, MOCNYXMBLUME OCHOBaHMEM Ans pas3paboTku Teopun (aMnupuyeckuin Hasmc
Teopum).
OcHOBHbIEe NOHATUSA Teopun.
OcHOBHbIe NONOXeHUS (MPUHLMMBI) TEOPUM.
MaTtemaTtnyeckuin annapat Teopumn (OCHOBHbIE YpaBHEHMS).
Kpyr siBneHuin, 06 bACHAEMbIX JaHHOW TEOpUeEN.
ABneHnst 1 cBONCTBA Ten (YacTul), NnpeackasbiBaemMble TEOPUEN.

Ymo Hado 3Hamb 0 MexHOI02Uu4YecKoM rpoyecce

HasHadeHue (uenb ocyLlecTBNeHWs) npoLecca.
HapoaHoxo3aicTBeHHOE 3Ha4YeHne JaHHOro TEXHOMOMMYECKoro npolecca.
Kakune 3aKkoHbl, iBNEHMS NOMOXeEHbI B OCHOBY TEXHOMOMMYECKOro npotecca.
OcHoBHbIe 3Tanbl TEXHOMNOrMYECKoro npolecca (cxema npouecca).

Ok wLN
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5. TpeboBaHus K ka4ecTBY MOfy4aeMon NpoayKL K.
6. TpeboBaHMsa TEXHMKM DE30MaCcHOCTU K OCYLLLECTBIIEHNIO TEXHOMNOIMYECKOro npoLecca.
7. TpeboBaHWs K 3HAHUSIM N YMEHUAM CMeunanmncToB, OCYLLIECTBNSIOWNX YNpaBneHne TEXHONOrMYeCKUMm
NpOLECCOM.
Ymo Hado 3Hamb o npubope
HasHaueHune npubopa.
MpuHumn gencreus npubopa.
Cxema ycTtporicTtea npubopa (0CHOBHbIE YacTu npubopa, ux B3anmoaencraeme).
MpaBuna nonb3oBaHust Npubopom.
O6nacTb npumeHeHuns npubopa.

agrwNE

Ymo Hado 3Hamb 0 Ghu3uYeCKUX Orbimax
Llenb onbliTa.
Cxewma onbliTa.
YcnoBust, Npy KOTOPbIX OCYLLECTBIISAETCA OMbIT.
Xop onbiTa.
PesynbTathl onbiTa.

agrLONE

Pa3spgen 1. MexaHuka
Kpatkoe copgepxaHue

KnuHemaTuka To4kM 1 TBepgoro tena. lNepemelleHne, CKOPOCTb U YCKOPEHNe, TaHreHumanbHas u
HOpMarnbHas coctaBnswwme yckopeHus. CBA3b Mexay BeKTopamMu MMHENHbIX W YrioBbIX CKOPOCTEN U
yckopeHun. [JuHamuka maTepuanbHon Touku. MHepumsa, macca, nmnynbc, cuna. 3akoHbl HblOTOHA, WX
dmsmdeckoe copepxaHve W B3aumHas cBA3b. WHepumanbHble cucTembl oTcyéta. [puHumn
OTHOCUTENBHOCTN B MeXaHuke. He3aBUCMMOCTb MacChl OT CKOPOCTU B KNACCUYECKOW MexaHuke. [paHuLbl
NMPUMEHUMOCTM KNACCUYECKOW W pendaTMBUCTCKOM MexaHuku. Cuctembl koopauHaTt, obnagawolme
yckopeHvem. Cunbl nHepuun. MNMoHATHME 006 3KBMBANEHTHOCTM CUM MHEPUMW U FpaBUTaLMOHHBIX CWIl.
3aKkoHbl CcoOXpaHeHusi. 3akoH CcoxpaHeHus wumnynbca. [lpuHuMn peakTMBHOrO ABuxeHus. Pabota
nepemeHHomn cunel. KnHetnyeckas n noteHumnanbHas aHeprus. 3aKkoH COXpaHEHUS 3HEPTUN B MEXaHUKeE.
[vHamuka BpalatenbHoro AsmxeHus. BpalleHne TBEpOOro Tena BOKPYr HENOABMKHOW OCU, €0 MOMEHT
WHEpLUN N KMHEeTMYeckas dHeprus. BTopoln 3akoH AuHamuku Ans BpawaTenbHOro ABWKeHUs. 3akoH
COXpaHeHMs MOMeHTa UMnyrnbca Ans cuctemsl Ten. 'mpockonuyeckunii acpdekT. Cunbl yNnpyroctu, TpeHus
n TaroteHud. Ynpyroe Teno. 3akoH [yka. Cumnbl TpeHus, ux knaccuduvkaums. 3akoH BCEMUPHOrO
TaroteHuns. 3akoHbl Kennepa. paButaunoHHoe none. [aBneHne B HENOABMKHbBIX XUOKOCTAX WM rasax.
3akoH Apxumena v 3akoH [lackans. [aBneHve B OBWXKYLUIMXCA XMAOKOCTSX W rasax. YpaBHeHue
BepHynnu. BA3kocTb Xuakocten n rasos.

BOI'IpOCbI M 3afaHnaA Onda CaMOKOHTPONA No pasgeny:

UT0 Ha3sbIBaeTCa MaTepuanbHoOn To4Kon? NoyeMy B MexaHuke BBOOAT Takyto Mogernb?

Yrto Takoe cuctema otcyeta?

YT0 HasbIBaOT cpeaHein CKOPOCTLI0 HEPAaBHOMEPHOTO ABWKEHUS?

. Uto Takoe BekTOp nepemelleHuss? Bcerga nu mMogynb BekTOopa NEpEMELLEHUs] paBeH OTPEesKy MNyTu,
NPONaEHHOMY TOYKON?

5. MoxeT nn Moayrb BEeKTopa nepemMeLleHus Tena, ABUKYLLErocs rno nrocKon KPUBOSMHENHOW TpaeKTopuu,
ObiTb Oonblue, YeM MyTb, MPOMAEHHBLIN 3a TOT Xe MPOMEXYTOK BpemMeHu? MoxeT nu OblTb MeHbLie?
Ob6bscHuTE.

6. Kak no rpadouky CKopoCTv onpeaenuTb YCKOPEHNE 1 NPOMAEHHbI NyTb?

7. Kakon Bug vmeet rpacouk nyTv Npy paBHO3aMeArEHHOM ABVDKEHUN?

8. MoxHO nu cpenatb BbIBOA4 O TOM, YTO aBTOMOOMNb ABWKETCS 0e3 YCKOpeHUsi, ecnvm ero CnvaomeTp
MOCTOSIHHO MOKa3blBAET OOHY M Ty € CKOPOCTb? YYTUTE, YTO TPaekTopus aBTOMOOWUNS — He obs3aTerbHO
npsimasi.

9. Kakoi npn4mMHON 00bsSICHSIETCS MaeHNe NaccaXXnpoB B Pe3KO TOPMO3SILLEM BaroHe?

10. Ecnu yckopeHuWe Terna paBHO Hyr, TO 3HAYUT NN 3TO, YTO Ha HEro He AeNCTBYEeT HM ogHa cuna?

11. Kakyto npupogy MMeeT cuna peakLum onopbl: rpaBUTALMOHHYH, TPEHWS UK YNPYroctn?

12.Kak onpegenntb paboTy, ecnm 3aBUCMMOCTb CUMbl OT KOOPAUHATLI 3a4aHa rpaddnyeckun 1 SBNSETCS KPUBOW
nuHuen?

13.C KakoWM Lenblo MaxoBWK AenarT Takum ob6pa3om, YToObl BO3MOXHO 6orbluas 4YacTb ero mMacchbl Obina
cocpefoTodeHa Bonm3n oboaa M BOBMOXKHO MEeHbLUAs YacTb — BONM3N OCU BpaLLEHNs?

14.Mo4emy [nis NOBLILLEHMS TOYHOCTM CTpenbbbl Myne unuM cHapsigy NpvaaloT BpalwaTenbHoe OBWKEHUE
BOKPYr COGCTBEHHOM OCU?

15.Y710 Takoe gaBneHve B Xnakoctn? [laBneHve BEKTOpHas BENMYMHA Wnu ckansipHas? KakoBa eauHuua
namepeHus gasneHuns 8 CU?

AP PE
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16. ChopmMynupyiTe 1 NosiCHATE 3akoH Apxumeaa.
17.Kak cBsi3aHO JaBrneHve B CTPYe XXUAKOCTU CO CKOPOCTbH TEYEHNS XKMOKOCTU?

Paznen 2. MonekynsipHas ¢pusmnka u TepmogmMHammKa
Kpatkoe cogepxaHue

lMoHaTe wpeanbHOrO rasa. YpaBHEHME COCTOsHMS waeanbHoro rasa. OCHOBHOe ypaBHEHue
MOMEKYNAPHO-KMHETUYECKOW Teopun ra3oB. CpegHsst 3Heprnst MOMeKyrbl, MONEKYNSPHO-KMHETUYECKOE
TOonkoBaHve TemnepaTypbl. MakcBennosckoe pacnpegeneHne Mmornekyn no ckopoctam. OnbiT LtepHa.
BapomeTpuyeckan ¢opmyna. bornbLMaHOBCKOe pacnpefeneHue Yactul B noTeHumansHoM none. Yucno
CTONKHOBEHWUA N CpefHsas AnvHa ceobogHoro npobera Monekyn. FABneHus nepeHoca B rasax: auddysus,
TENNonpPoOBOAHOCTb U BHYTpeHHee TpeHue. Anddy3noHHble Hacockl. CBOMCTBa ra3oB Npu MarbiX JABEHUSIX.
[MepBoe Havano TepMOAMHAMUKM. BHYTpPEHHsI 3Heprnsi cUCTeMbl Kak (OyHKUMSA cOCTOosHUSA. Konunyectso
TENNoTbl. OKBUBANEHTHOCTb TennoTbl U paboTbl. Cnocobbl Tennonepeaayn. NpMmeHeHne NepBoro Havana
TEPMOAMHAMMKN K pasnuyHbIM u3onpoueccam. PaboTta rasa B m3onpoueccax. AgnabaTtudeckuii mpouecc.
Crenenn cBoboabl Morekyn. BHYTpPeHHSS aHeprusi naearnbHoOro rasa. Tennoémkoctu rasoB. Bropoe Havano
TepmoamHamukn. Kpyrosble, HeobpaTumble 1 obpaTnMble npoLecchl. [NpuHumn OencTBrs TENNOBOWM MaLUMHBI.
Umkn KapHo u ero KIO. 3HTponus. CTaTUCTUMYECKUIA CMbICNT BTOPOro Hadana TepmoauHamuku. CBsA3sb
SHTpONUM K BepoATHOCTM. CBOMCTBA CTaTUCTUYECKUX CUCTEM, COCTOALMX M3 6GOnblioro 4yucrna 4YacTuu,.
XKungkocTb. [1OBEPXHOCTHLIV  CIMOW  XKMOKOCTU. YAenbHas MNOBEPXHOCTHas 3SHeprusa  (MOBEPXHOCTHOE
HaTsKeHVe). SBMeHMs CcMauvBaHMs W HecMmauvBaHus. KanunnsapHble sBneHus. Teépable  Tena.
Kpuctannuueckne n amopdpHble Tena. Tunbl KPUCTannMYecKMx pewwétok. MoHo- u  nonukpuctanmbl.
lnaenenHve n ncnapexve Teépabix Ten. Tennosoe paclumpeHne TBépabix Ten. 3akoH JionoHra u M.

Bonpockl 1 3agaHns Ans CamMOKOHTPOIsI MO pasgerny:

Kak 13 tabnuubl MeHgeneesa onpegennTb Maccy MOMeEKyrbl U MOMSPHY0 Maccy?

YeMy paBHO 4MCIno YacTmu B ogHoM Mone? Kak onpegenuTb YMCHOo YacTul, NpoM3BOSbHON Macchl

rasa?

Kak naBneHue rasa cBsi3aHO C KOHLEHTpaLMen MOeKys 1 TemnepaTypon?

Kaknmu 3akoHamMu onncbIBatOTCst U3OTEPMUYECKUI, N30XOPUYECKMIA U 306apmnyeckuin npoLecchbl?

HarpeBaeTcs nnm oxnaxpaeTcs ras, €Cnmn OH paclumpsieTcsl Npy NOCTOSHHOM AaBreHnn?

Moyemy npu GoNbLUMX CKOPOCTAX MOJIEKYN SIBNIEHMS MEpPEHOca B razax NpPoTeKalT OTHOCUTENBHO

MeaneHHOo?

UTo Takoe BHYTPEHHAS 3Heprus mpeanbHoro rasa? B pesynbTarte Kakux NpOLIECCOB MOXET

N3MEHUTBLCS BHYTPEHHASA SHEPTUSA CUCTEMBI? 3aBUCUT NN BHYTPEHHAS SHEPrMs OT YMcna aToMoB

B Moriekyrne rasa?

YTto Takoe TennoémkocTb Tena?

Uemy paBHa paboTa M306apHOro paclmpeHus MOomns uaearnbHOro rasa npu HarpeBaHum Ha 1

KEnNbBUH?

10. BosamMoXXeH nu npouecc, Npu KOTOPOM TenroTa, B3sATas OT HarpeBaTtensi, MOJSIHOCTbIO
npeobpasyetcsa B paboTty?

11. Kakon nap Ha3blBaeTCs HacbIWEeHHbIM? YTO Takoe OTHOCUTENbHAas BAXXHOCTb?

12. Kak 06bACHUTL CyLLECTBOBAaHWE MOBEPXHOCTHOIO HATSXKEHUA?

13. OT Yero 3aBUCUT NOOHATME CMAYMBaIOLLIEN XXMAOKOCTM B Kanunnspe?

N

ook w

~

©

Pazgen 3. dnekTpu4ecTBO U MarHeTU3m
KpaTkoe cogepxaHue

OnekTpuyeckoe Mone B Bakyyme. 3akOH COXPaHeHWs1 anekTpudeckoro 3apsga. 3akoH Kymowa.
HanpshkénHocTb nonda. Teopema OcTporpagckoro-laycca n €€ npMMeHeHNe K BbIYMCIEHWIO HanpsKEHHOCTH
nonen. PasHocTe noteHumanos. [NpoBOAHWKKM B arekTpuyeckom none. PaboTta cun nons no nepemeLleHuto
3apsgoB. LiMpkynaums BekTopa Hanpsbk€HHocTw. [loTeHuman. Metogpl ero uamepeHusi. CBsisb Mexay
HanpshkEHHOCTBI0 M Pa3HOCTLIO  NOoTeHuManoB. [loTeHuuan TodeyHoro 3apsiga, Aavnonsi, cdepsbl.
PacnpeneneHve 3apsaoB Ha NpoBoAHUKaXx. [UaneKkTpuku B anekTpuyeckom none. SHeprusi nonsi. CeoboaHble
N CcBfi3aHHble 3apsiabl. HanpshkéHHOCTL NONst B AMANEKTPUKE. DNEKTPUYECKOE CMELLIEHME. DNEKTPOEMKOCTD.
KoHaeHcaTopbl. QHeprus KoHAeHcaTopa. JHepPrust 3neKTpUYecKoro nomns. OfeKTpoHHas Teopust MeTasnsloB.
OnpepeneHve 3apsga anektpoHa. OnbiT MunnukeHa. Knaccuyeckas Teopusi 3nekTponpoBoaHOCTU. BeiBog
3akoHa Owma. Hepgoctatkm knaccudeckon Teopuu  MeTamnoB.  KBaHToBas Teopus MeTannoB U
nonynpoBoaHuKkoB. NonynpoBogHukn. Adocpekt Xonna. PaboTta Bbixoga. KoHTakTHble siBrieHus. MarHutHoe
none. MarHutHoe B3ammopencTeMe TOkoB. 3akoH Amnepa. MarHutHast uHaykums. 3akoH Bruo — CaBapa —
Jlannaca. None NpsAMONMHENHOTO N KPYrOBOro TOKOB. 3aKOH MOJSHOMO Toka (Teopema O LIMPKynsuMu BekTopa
WHAYKUMW MarHUTHOro nons). MarHutHoe none coneHonaa. MarHuTHbIA NoTok. PaboTa nepemeLleHuns KoHTypa
C TOKOM B MarHUTHOM More. JOnekTpoMarHWTHasi MHOYKUMS. ONEKTPOABWXKYLIAA cura WMHOYKUMW. 3akoH
®apages n 3akoH JleHua. Belumcnenve 3[1C 13 3akoHa coxpaHeHus sHeprn. CamonHayKums. VIHOYKTUBHOCTb.
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OHeprusa marHUTHoro nons. MarHuTHble CBOMCTBa BellecTBa. HamarHmymBaHue BeluecTBa. Hanpshk€HHOCTb
MarHuUTHoOro nonsi. Limpkynaums HanpsikEHHOCTM MarHWTHOro nond. MarHWTHasi TPOHNLLAEMOCTb Y MarHUTHast
BOCMPUMMUYMBOCTb. [MamarHeTnam, napamarHetTmam, peppomarHetmam. Todka Kiopn. 'mcrepesnc. depputsl.
[BwkeHne 3apshkeHHbIX YacTuy, B MarHMTHOM nore. Cuna JlopeHua. lNMpuHumMn AencTBUSI UMKMOTPOHA.
MarHnTHasa poKycupoBKa 3MEKTPOHHOTO Jyya.

BOI'IpOCbI AnAa CaMOKOHTPOIA Mo pasaeny.

YUTo Takoe aneKkTpu4ecknii 3apsg 1 KakoBbl €ro CBONCTBa?

B ueMm 3aknioyaeTcs 3aKOH coxpaHeHus 3apsaa’?

Banuwmte n ob6bsAcHUTe 3akoH KyrnoHa.

Kakune nonga Ha3bIBalOT aMeKTpocTaTMi4ecKummn?

B yem 3aknoyaeTcs npuHLMN cynepnosnuum nonen?

Kak onpepensercs pabota no nepemeLLeHnio 3apsifa B 3MeKTpocTatuieckom norne? 3aBucuT N OHa oT
dopMbl TpaekTopun?

7. KakoBa CBSI3b MeXay HaMpPsPKEHHOCTBLIO M MOTEHLMANoM?

8. YT0 Takoe NOTOK BEKTOPA HaNpPsKEHHOCTN?

9. Cdopmynumpywte Teopemy OcTtporpaackoro-l'aycca ans anekrpoctaTnyeckoro nonsa?

10.KakoBa nprymMHa yMeHbLLEHUS] HAaNPSYKEHHOCTM NOMs B AUSIEKTPUKE?

11.Kakas cxema coeMHeHNs1 KOHAEHCATOPOB NO3BOSISIET YBENMNYUTL ODOLLIYHO EMKOCTL?

12.Kak yoenbHoe conpoTuBeHe METanNMoB 3aBNCUT OT TemnepaTypbl?

13.B yem 3aknoyaeTcst ABNeHne CBEPXNPOBOAMMOCTM 1 NMPU KaKMX YCINOBUAX OHO HabnogaeTca?

14.B kaknx eguHULLaX U3MepSIETCSl MarHUTHas MHOYKUMA?

15.3anmwute 3akoH bBuo-Casapa-flannaca. Kak onpegenutb HanpasneHvWe 3MneMeHTapHOW MarHUTHOM
WHAYKUMN?

16. 0T yero 3aeucuT OC camomHayKumm?

17.410 Takoe MarHMTHas NPOHMULLEAEMOCTb?

oghkhwNE

Paspnen 4. KonebaHus U BOMnHbI
KpaTkoe cogepxaHue

YpaBHeHVe rapMoHuYecknx konebaHui. CBoboaHble kornebaHus. MatemaTnyiecknin U NpYyXMHHBIA Ma-
ATHUKU. PUBNYECKMIN MAATHUK. DHEPrUst rapMOHUYECKMX KorebaHuin. CnoxeHne konebaHuin. BbiHyXaeHHble
kone6anus. PesoHaHc. BonHbl. O6pasoBaHue BOMnH. MNpoaonbHbIe 1 nonepeyHble BOSHbI. ONEKTPOMarHUTHbIe
konebanus. KonebatenbHbi pa3psg koHgeHcaTopa. CobcTBeHHble konebaHus B KOHType. 3aTyxarolme Ko-
nebanus. BeiHyxaeHHble konebaHus. fBneHne pesoHaHca. YpaBHeHus Makcsenna. 3nekTrpoMarHUTHbIE BOST-
Hbl. YpaBHeHus MakcBenna B uHTerpansHon dopme. CKOpoCTb pacrpoCTpaHEHUs rEKTPOMarHUTHbIX BOJH.
BekTop YmoBa — MNowtuHra. OnbiTel 'epua. OTkpbiTe ca3n A.C. MNonosbim.

Bonpockl Ansi caMOKOHTPOMS No pasaeny:

1. MaTepuanbHas ToYka COBepLUaeT rapMOHMYeckue KonebaHns ¢ 3agaHHoON aMnnnTyaon. Yemy paBHbl
nepemeLLeHne 1 NyTb TOYKM 3a nepuog?

2. Kak uameHuTCA 4acToTa MNPYyXKMHHOTO MasTHMKA, €Cnv Tpy3 MOABECUTb Ha [OBYX OAMHAKOBbIX
Npy>XUHax?

Mo KakoMy 3aKOHY M3MEHSAETCA aMMNMTyAa 3aTyxarowmux konebaHnin?

Mpu kakmnx ycnoBusix HabN4aTCA anepMoan4eckoe ABUKEHNE?

Yto Takoe BbIHYXOEHHbIe KonebaHna? 'ge oHW NpuMeHsaTCa?

OOBbACHUTE pasnuune Mexay CKOPOCTbIO BOSHbI M CKOPOCTBIO ABMKEHUS YacTuL, B BOJHE.

Kak n3ameHuTCs1 CKOPOCTb BOJSTHbI B CTPYHE MMTapbl NpY YBENUYEHUN €€ HaTSXKEeHUA?

3BYKOBbIE BOJTHbI SIBISAKOTCA NPOAONbHLIMM UITM NONEPEeYHbIMN?

. Kakne npoueccbl npoucxogsat B konebaTernbHOM KOHType nMpu  CBOOOAHBLIX FApPMOHUYECKUX
konebaHusx?

10.Y10 Takoe norapnMmnUECcKUn JeKpeMeHT 3aTyxaHus?

11.Y710 Takoe anekTpomMarHuTHoe none?

12.Kakue cBoicTBa xapakTepHbl Ansi 3N1eKTPOMarHUTHbIX BOSTH?

13.B yem 3akntoyaeTcst NPUHLMN paguocsBasn?

©CoNo G AW

Paspen 5. OnTuka
KpaTkoe cogepxaHue

3akoHbl reomeTpudeckor onTukuK. MNpuHumn MovireHca v npuHuun ®epma, BbIBOS, 3aKOHOB reOMeTpU-
yeckowm onTrkM. CKOpOCTb CBETa 1 MeTodbl €€ namepeHns. OTpaxkeHne CBeTa OT MITOCKUX U chepnyeckmx 3ep-
kan. [NpenomneHne ceeta Ha ceprnieckmx NoBepxHOCTsIX. JIMH3bI. [orpelHocTn onTuyecknx cucteM. OnTu-
yeckme npubopsbl. IHTepdepeHums ceeta. KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb CBETOBbIX BOSH. Cnocobbl
NonyYeHnst NHTEPAEPEHLIMOHHBIX KAPTWH OT ABYX UCTOYHMKOB. [10510Chl paBHOW TONLLMHBLI M PABHOIO HaKIoHa.
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MpoceeTnenve ontukn. MHTepdepomeTpbl. Judpakums ceeTa n ycnosusi €€ Habnogenus. MpuHuun Movrex-
ca — PpeHens. NpsmMonuHenHoe pacnpocTpaHeHue ceeTa. Qudpakums Ha OOUHOYHBIX OTBEPCTUSIX U KpaHax.
[OndbpakumoHHas peLléTtka n eé npumeHeHne. dudpakumsa Ha NpocTpaHCTBEHHOM peluétke. Popmyna Bynbda
— Bparra. Paspeluatowas cnocobHOCTb ONTUYECKMX MHCTPYMEHTOB. [Nonsapusauuns ceeTa. EctecTBeHHbIN cBET
W pasnuyHbIe TUMbl NONSIPU30BAHHOIO cBeTa. AHanM3 Nonspu3oBaHHOrO ceeTa. Monspusaums Npyu oTpaxeHun
1 npernomneHun. [BonHoe nydenperioMmneHme un ero obbsicHeHne. OgHoocHbIe KpucTannbl. Monspuaytolme
Npu3Mbl, NONApouabl U ux npumeHeHue. MNoHaTve 06 uHTepdepeHUU NonspusoBaHHOrO ceeTa. BpalueHuve
nnockoctn nonsipusaummn. ducnepcus ceeta Cnocobbl HabnogeHuss gucnepcum ceeta. lNMpusmatmnyeckun m
APaKLMOHHBIN cneKTpbl. MMoHATMEe 06 aneKTPOHHOM Teopun aucnepcun ceeta. CBA3b Aucnepcun ¢ norno-
weHneM. 3akoH byrepa. LiBeTta Ten 1 cnekTpbl NormoLeHnsi. Tennosoe nanyveHve. PaBHOBECHOE M3nyYeHue.
JlyyeuncnyckatensHaa 1 nornowlatensHasi cnocobHocTn. AbcontoTHo YépHoe Teno. 3akoH Kupxroda. 3akoH
CredhaHa — bonbumaHa. PacnpegeneHne aHeprum B criektpe abcontoTHO YépHoro Tena. KBaHToBasi rmunortesa
n cdoopmyna NnaHka. OnTuyeckas nupomeTpus. KBaHTOBbIE sIBNEHNS B onTuKe. POTOINEKTPUYECKMIN 3¢hdeKT 1
crocoObl ero HabntogeHusi. OcHOBHbIE 3akoHbI hoToadchekTa. YpaBHeHne OvHLWITEHA. POTOaNeEMEHTbI, o-
TOYMHOXUTENW U UX NpumeHeHne. JaBneHune ceeta. OnbiThl JlebegeBa no goka3aTenbCTBY CyLLECTBOBAHUS
JaBreHnst cBeTa. JNEeKTPOMAarHUTHOE U KOPMyCKynsipHoe oObsACHeHWe AaBrneHusi ceeta. Macca u umnynec
doTtoHa. ekt KomnToHa 1 ero obbsicHeHMeE.

BOI'IpOCbI AnAa CaMOKOHTPOIA No pasaeny.

[anTte noHATME CBETOBOrO nyya.

B yem 3akniovaeTcs uU3MYECKMIN CMbICT NoKasaTens npenoMmneHns cpeabl?

OB6BbACHMTE X04 Ny4Yen B TPEeyronbHON npu3me.

Yto Takoe oKycHoe paccTosiHne n bokanbHas NIoCKOCTb MNH3bI?

Moyemy MHTEepdepeHLMIO HENb3s HAabNAaTh OT ABYX 3nekTponamn?

Kak onpepensetcsa ontuyeckas pa3HoOCTb Xxoda?

Cdopmynupynte npuHumn MNonreHca-PpeHens.

3anuwunte ycnosue ANMPAKUUOHHBIX  MaKCMMYMOB U AWMPPAKUUOHHLIX  MUHMMYMOB  AfiSl
ANbpakLNOHHON peLleTKu.

9. YT0 Ha3blBaeTCA eCTeCTBEHHbLIM CBETOM?

10.Kak 3aBMCUT WHTEHCMBHOCTb nNpolleaulero 4epes aHanusatop CBeTa OT yrna Mmexgy ocsamu
nongpusartopa u aHanusartopa?

11.Y10 Takoe yron bptoctepa?

12.Y7o Takoe TennoBoe U3ny4YyeHne u Yem OHO BbI3BaHO?

13.Kak aHepreTnyeckas cBETMMOCTb abCONOTHO YEPHOro Tena 3aBUCUT OT TemnepaTypbl?
14.Cchopmynupynte 3akoHbl boToadhdeKTa.

15.TNosACHMTE CMBICI BEMUYMH, BXOASALLMX B YypaBHEHME OVHLUTENHA.

16.Kak onpefensatoTca aHeprus, UMnynsc n macca oToHa?

N OR~WNE

Paspgen 6. AToMm 1 aTOMHOe S4po
Kpatkoe copepxaHue

ATtom Pesepdopna — bopa. HecocToaTenbHOCTb Knaccuyeckon Teopum atoma. QUCKPEeTHOCTb
aHepreTu4eckux ypoHel. Noctynatel Bopa u nponcxoxaeHue nMHen4aTbiX cnekTpoB. ATOM Bogopoaa 1
€ero cnekTp no teopun bopa. OnemeHTbl KBAHTOBOM MexaHuku. OnbITHoe 060CHOBAHWE KOPMYCKYNSAPHO —
BOJTHOBOro gyanuama matepun. dopmyna ge bponns. NpaHuLbl NPUMEHNMOCTU KINAcCUYECKON MexaHu-
kn. OnbIT WtepHa u MNepnaxa. CnuH anekTpoHa. CnvHoBoe kBaHTOBOe 4Yucno. MpuHumn MNaynu. Pacnpe-
JerneHuve anekTpoHoB B atome. lNepuogmyeckas cuctema anemeHtoB .. MeHgeneesa. PeHTreHoBCKue
ny4yu, nx cnektpbl. MpvHUMN gencTBuS nasepa. fABneHne pagnoakTMBHOCTU. PagnoakTuBHOE U3nydeHue.
3akoH paamoakTuBHOro pacnaga. 3akoHoMepHoCTU a- u  — pacnaga. Npasuna cMeleHnsa. CtpoeHune
anpa. CocTaBHble YacTn agpa — NPOTOHbl U HEUTPOHbI. OCHOBHbIE XapaKTEePUCTUKM HYKIMOHOB: Macca,
cnvH. B3aumonpeBpallueHnsa HyknoHoB. HelTpuHo. B3anmogenctene HyKNOHOB U MOHATUE O SAepHbIX
cunax. [ledekt macchl, 3Heprus cBA3N 1 YCTOMYMBOCTb aaep. AaepHole peakumm. OCHOBHbIE TWMbl A4ep-
HbIX peakuun. IckyccTBeHHasi paguoakTMBHOCTb. PagmoakTnBHbIE N30TOMNbI U UX NpUMeHeHue. Peakuns
aeneHwns. LenHas peakuus. Peakuums cnHTesa. BogopoaHo-yrnepoaHsin Lunkn. SHeprng ConHua v 3Bésa.
Mpobnembl ynpaBnsiemMbix TEPMOSIAEPHBIX peakLuii.

Bonpocb! Ansi CAaMOKOHTPOISI MO pasgeny:

CdhopmynupynTe noctynatbl bopa.

C kakow uenbto ObinM noctaeneHbl onbiThbl LUITepHa n MNepnaxa?

[anTte NnoHATNE BONHOBOW GOYHKLMW.

CKOnNbKUMM KBAHTOBbLIMU YMCITAMU XapakTepuayeTcs COCTosiHMe aTtoma? HasoBuTe aTu yncna.
YeMy paBHO OTHOLLEHNE nmnyrbca POTOHA K ero yactore?

CKOMbKO MNPOTOHOB M CKOMNbKO HEMTPOHOB BXOAMT B COCTaB siipa aToma BucMyTta?

ogakrwnhE
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7. Kakum cnocobom MOXHO 3aMeanvTb NPOLIECC pacnaga pagvMoakTUBHOMO BelecTsa?

8. Kakasi n3 anieMeHTapHbIX YacTuL, UMeeT HaMMeHbLLYI Maccy Nokos?

9. Moyemy B Tabnuue MeHaeneeBa OTHOCUTENbHAs aTOMHasi Macca 3NieMEeHTOB MMeeT ApobHoe 3HaYe-
Hne?

Mpouenypa oueHMBaHUSA

Mocne n3yyeHust Kaxxgoro pasgena NpPoBOAMTCS KOHTPOSb. KOHTPOSb OCYLLECTBNSIETCS C LENbo
onpeaeneHns kadyectsa NpoBedeHWst obpas3oBaTenbHbIX YCNyr Mo AUMCUMMNUHE, AN OLUEHKU CTeneHu
AOCTVXEHNS1 06Y4atoLLMMNCS COCTOSIHUS, ONpeaensieMoro LeneBbiMy YyCTaHOBKaMM AUCLUMNIHDI, a Tak-
Xe Anst hopMUPOBaHNS KOPPEKTUPYIOWUX MeponpusiTMit. KOHTponb ocyLecTBnsieTcs No pasgenam guc-
UMMNNUHBI B COOTBETCTBMU C MNnaHoM. KoHTpornb Ha nabopaTopHbIX 3aHATUSIX OCYLLECTBMSETCS B BuAe
NnpoBepKn MUCbMEHHOro oT4YeTa O nabopaTopHol paboTe, BKMOYatoLWero Heobxoaumble pacyeTbl n3mMe-
PSIeMbIX U UCKOMBIX BENUYMH, BbIBOAbI O NpoaenaHHon paboTe, 0OTBETbHI BONPOCHI A CAMOMNOATOTOBKY.

Wkana n Kputepun oueHnBaHuA

— OL|eHKa «3a4TeHO» BbICTaBMSETCH, ecnm oby4aloLwmMncs, N3y4nB TeMy nadbopaTopHOro 3aHATUS,
0ohopMMIT MMCbMEHHO pe3ynbTaThl B Buge otyeta o nabopatopHon paboTte, CMOr BbINOMHUTE Heobxoau-
Mble pacdeTbl N3MepsieMbIX M UCKOMbIX BEMNWYUH, cAenan rpamoTHbIV BbiBOAbI O NpoAenaHHon pabote,
OTBETUIN Ha BCE BOMPOCHI ANs1 CaMONOArOTOBKM.

— OLIEHKa «He 3a4TeHO» BbICTaBMNSIETCH, eCnn 0byYaoLWwmincs, U3ydnB Temy nabopaTtopHOro 3aHs-
TVS, HeakkypaTHO 0opMUIT OTHETHBIV MaTepuan B Buae oTyeTa o nabopatopHon paboTte, He CMOr Bbl-
NoNHUTE HeobxoaMMble pacyeThl U caenaTth BbIBOAbLI, HE CMPABUICS C BONMpOCcamMu A5isi CAaMOMOArOTOBKM.

8. OBLUWME METOOWYECKUE PEKOMEHOALIMX MO O®OPMIIEHUIO U BbINMOJNHEHUIO
OTAENbHbLIX BUOOB BAPC

8.1. PEKOMEHOALIMM NO CAMOCTOATENIbHOMY U3YYEHUIO TEM

BOMPOCHI
ANS CaMOCTOATENbHOIro U3y4eHUsi TeMbl
«MpnmeHeHne 3aKOHOB COXPaHEHUSA UMIYNbCa U 3HEPrum K ynpyroMmy u Heynpyromy ygapam»

MoHaTune ypapa.
Knaccudukaums n xapakrepucTuka yoapos.
lMpuMeHeHNe 3aKOHOB COXpaHEeHUs UMMNyNbca U SHEPTMU K YNPYroMy U HEYNPYromy ygapam.
BOMPOCHI
ANA CaMOCTOATENIbHOIO U3y4YeHUsA TeMbl
«5lBneHus nepeHoca»

wnN e

Ondpdysua: onpegeneHne, ycrnosnusi NPOTEKaHUSA, 3aKOH.
TennonpoBoAHOCTL: onpeferieHne, ycrnosmsa npoTeKkaHus, 3aKoH.
BaskocTb: onpeaeneHve, yCnoBust NPOTEKaHUA, 3aKOH.

wn =

BONPOCHI
ANS CaMOCTOATENIbHOrO U3YYeHUs TeMbI
«dNeKTpoMarHMTHble BOMHbI»

Bubpatop Nepua.

MaccoBbli u3nyyaTens.

Jlamnosebil reHepaTop.

MonepeyHOCTb 3NEKTPOMArHUTHbIX BOSH.

Mnockme MOHOXpOMaTUYECKME SNEKTPOMArHUTHbIE BOJTHBI.
O6BbemMHas MOTHOCTb SHEPIUK 3NIEKTPOMArHUTHOW BOSHBbI.
BekTop YmoBa-lMonHTuHra.

[aBneHvne anekTpoMarHMTHbIX BOSH.

NMnynbc anekTpoMarHMTHOro nonsi.

©CoxNoarwWNE

BOMPOChLI
ANSA CaMOCTOATENbHOIro U3y4eHUsi TeMbl
«OnTu4yeckasa aHM3OTpPONUA»

OnTnYeckM aHU3OTPONHbIE BELLECTBA.
Avenka Keppa.

OddpekT Keppa.

OnTnyeckn akTUBHbIE BELLECTBA.

APonNE
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Yron noBopoTa MiocKoCTV Nonsipu3aumm.
YpenbHoe BpalleHue.

MonapumeTpus.

Od ekt Papages.

©No O

O6LWnIN anropuTM CaMOCTOATENIbHOIO U3Y4YEeHUA TEMbI

1) O3HaKkoMUTLCA C pEKOMEHA0BaHHOW Y4eBHOM NUTepaTypon 1 ANEKTPOHHLIMU pecypcamun No Teme (OpUeHTUpPYACh Ha
BOMPOChI AN CAMOKOHTPOnS).

2) Ha aTow ocHoBe COCTaBUTb pa3BepPHYTHIN NNaH U3NOXEHNS TEMbI.

3) BeibpaTb hopMy OTHETHOCTN KOHCMEKTOB (MMaH-KOHCNEKT, TEKCTyarbHbIN KOHCMEKT, CBOGOAHBIN KOHCMEKT, KOHCMEKT-
cxema).

4) MNpoBeCTM CaMOKOHTPOIb OCBOEHWS TEMbI MO BONPOCaM, BbiAaHHLIM NpenogaBaTenem.

5) OhopMUTL OTYETHBIN MaTepuarn B yCTaHOBMNEHHOM (hopMe B COOTBETCTBUM METOLMYECKUMM PEKOMEHAALMSIMM.

6) MNpepocTaBnTb OTYETHLIN MaTepuan npenogasaTenio No CornacoBaHUIo ¢ BeAyLLUM npenogasaTtenem.

LWkana n Kputepmun oueHnBaHuA
CaMOCTOATEeJNIbHOIo N3y4eHus TemMbl

- OLiEHKa «3aYmeHO» BbICTaBMSIETCH, €CMU 00YYalOLLMINCS NOTMYHO U KPaTKO OOPMUI KOHCTEKT, B
KOTOPOM OTpasusi Bce 3HaYMble MOMEHTbI (ONpefeneHus, 3aKoHbl, BeSIMYMHbI, NapameTpbl, SBNeHus )
n3y4yaemoi Tembl.

- OLEHKa «HEe 3a4YmeHO» BbICTABMSETCS, eCniM 0byYaloLmUincs opOpPMUIT KOHCMEKT, B KOTOPOM He
0Tpa3vn GonblUy YacTb 3HAYUMbIX MOHSTUIA (ONpPeAeneHusi, 3aKoHbl, BENMUYMHBI, NapamMeTpbl, SBNEHUS)
M3y4yaemol TEMbI, HE 3aMETUIN 3aKOHOMEPHOCTEMN.

8.2. PEKOMEHOALIUMX MO CAMOCTOATENIbHOMY BbINOJIHEHUIO MHOANBUAYAIIbHOIO
SAOAHUA

B kaxaom MHOMBMAYanbHOM 3adaHuMn COAEPXKUTCS LUECTb 3afadv, KOTopble HeobXoaUMO peLunTb
1 0pOPMUTL B COOTBETCTBUM C TpeboBaHuaMU. MHauBuayanbHoe 3adaHne o06sA3aTenbHO AOMKHO MMETb
TUTYNbHbIA NIUCT, @ Kaxxgas 3agadva 06s3aTenbHO A0MKHa codepxaTb criegyrolme pasgensl: aHo, Hal-
T, pelleHne, nepesop BennynH B CU, normyHoe n nocnegoeaTterbHOe peLleHne, oTBeT.

Paszgenbl y4ebHOM ANCUMNNMHBI, YCBOEHME KOTOPbIX CTyAEHTaMU CONpPOBOXAAETCst MOArOTOBKOM
WHAMBMAYaNbHOIO 3a4aHus:

Pasgenbl AucumniuHel, 0CBOEHUE KOTOPbIX 0byyatoLm- KomneTeHunn, doopmmpoBaHune/passutmne
MUCS1 CONPOBOXAAeTCsa NN 3aBepLUaeTcs BbIMOMHEHWEM | KOTOpbIX obecnevnBaeTcs B X04e BbINOJHe-
MHOAUBUAYaANbLHOro 3agaHusA HUS
Ne HanmeHoBaHune MHAMBUAYaNbLHOro 3agaHus

«MexaHuka», «MonekynapHas cusuka u
TepMoanHaMuka, «ANeKTpu4ecTBo 1 mar-
HeTu3M», «KonebaHus n BonHbl», «OnTUKa»,
«ATOMHasga n aaepHas uamka

1-6 OrK-1

Mpumepbl odopmneHns 3agav:
3apayva 1. ABTOMOOUIb, ABUrasiCb C YCKOPEHUEM 2 mic?, npowen 125 m 3a 5 c. OnpegennTtb Ha-
YarnbHY CKOPOCTb aBTOMOOUNA. HauepTuTb rpadomk 3aBMCMMOCTI CKOPOCTU OT BPEMEHW.

V,-? PeweHue:
2 2
a=2 mlc M3 copmynbl nyTn Npy paBHOYCKOPEHHOM ABUXEHWM s:vou% nonyyaem
t=5¢
_ at?

S=125 m s-% s a

Vy=—2 == _=

t t 2

lMoACTaBnsAs YMCIIOBbIE AAHHbIE, UMEEM v/, = [@_Q) =20 m/c
5 2

"padnk CKOpOCTM paBHOMEPEMEHHOIO ABWMXKEHUS SIBMSETCA NMPSIMON NUHUEN.
[ns ee nocTpoeHus OoCTaTtovyHO ABYX Toyek: npu t=0 V,=20 m/c, npu

t=5 ¢ V =30 m/c. HanoMHum, yto V =V, +at .
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Omeem: V, =20 wmlc.

3apaua 2. ToyeyHble 3apsagbl g, =1 HKA v g, =—2 HKT pacnonoxeHsl Ha pacctosHum 10 cv gpyr
OT Apyra B Bakyyme. HanTtn HanpsXeHHOCTb M MOTeHUuan nons B TOYKE, HaxoadaLemncsl NocpeanHe Mex-

Ay 3apsaamu.
Eam?  gu—?

¢ =1 HKn =107 Kn
0, =—2 HKn=-2-10" Kn

r=10cu =101
c=1

£, =885-10" @/m

PeweHue:
ql- Ey B2 q2
@ ri2 A ©
CornacHo npuHumMny cynepnosnuumn B Touke A
Ea=E+E), oa=01+,,
roe El, Ez — HanpsPKeHHOCTM Nonew, Co34aHHbIX B Tovke A (pu-

CYHOK) 3apsaamu gi U 4z, @ @1 U @, — NOTeHUManbl 3TUX nonen.
Tak kak Bektopbl E;u E, pencreyioT BOOMb OOHOW MPSIMOW,
MOXHO NEpPEenTN OT BEKTOPHOW CyMMbI K anrebpanyeckon:

E,=E +E,, roe EFLz’Ef A -
A7 & - r A7 € - Lj
2 2
1 -~
A g, = S+

r\2
Areqe | —
° (2)

3Hak 3apsifa ¢, Mbl Y4nu, HanpasBuB BEKTOP Ez K 3apsgy. lo-
TeHumnan aBnseTca CKandpHOW BErMYMHOMW. YUuTbiBasd, YTo BTO-
pon 3apsg oTpuuaTerneH, nmeem

2
Pp = ‘ql‘ - ‘qz‘ = rﬁl‘—‘%

475082 4715:08L 47 oE

MoacTtaBnss B (hOPMynbl YNCHIEHHbIE 3HAYEHUS U YUUTbIBAS!, YTO
1 o 9.10%w/@ » NONyYaem

Are
9.10° 9 B
Ep=—— _¢+2210°=1082,
A 25.10‘2( 2t M
9
.9. ~N
oa= 20 (0" -210" 31808

Omeem: E, =108 B/m, ¢, =-180 B.

LUKAINA U KPUTEPUUN OLLEHUBAHUA

— «3a4TeHO» MO MHAMBUAYaNbHOMY 3aaHU0 BbICTABNSIETCS, €CNU: a) BCe 3afayun peLleHbl npa-
BUNbHO; 6) 3agayn ocopmIeHbl No Bcem TpeboBaHusM (0bs3aTernbHble 3reMeHTbl: AaHo, HalTu, pelue-
HKe, BbINONHEHblI HE0BX0AMMbIE PUCYHKM U MOCTPOEHMS, NMOTMYECKN BEPHO MNOCTPOEHO pelleHue, 3anucaH
M nNpoaHanu3MpoBaH OTBET); B) 0hOpMIIEHNE UHAMBMAOYANbHOIO 3afdaHns COOTBETCTBYET MpeabsiBrsie-
MbIM TPe6OBaHUAM (TUTYIbHbBIN JIUCT);

— «He 3a4yTeHO» MO MHAUBUAYaNbHOMY 3a[aHWI0 BbICTABMSIETCS, ECMNK: @) YacTb 3aay pelueHa
HeBepHO; 6) 3agaym ohopMIeHbl HE B COOTBETCTBMU C TpeOOBaHUSAMM (OTCYTCTBYET OaHO, HE onpeaene-
HO YTO HeO6XOAMMO HaMTK, OTCYTCTBYIOT PUCYHKM U NOCTPOEHUS, OTCYTCTBYET fOrMKa B peLleHnn 3apa-
yu, HeT oTBeTa); B) ohopmMIreHne He COOTBETCTBYET NpeabsBsieMbiM TpeboBaHMAM.
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9. BXOOAHOUW KOHTPOIb U TEKYLLUA (BHYTPUCEMECTPOBbIA) KOHTPOIb XOOA U
PE3YJIbTATOB YYEEHOW PABOTbI OBYYAIOLLIErOCSl

9.1. BxogHOW KOHTPOJ1b

BxogHOM KOHTPOSb OCYLLECTBISIETCS B BUAE MUCbMEHHbLIX OTBETOB Ha BOMPOCHI M 3a4aHUsi BXOA-
Horo KoHTpornisi. buneT BkntoyaeT B cebs 15 BONpOCOB U 3a4aHuii MO pas3nvyHbIM pasaenam AUCLMMNUHGI
«®usmka» 3a Kypc cpegHero (nonHoro) o6uiero o6pasoBaHus. BxogHol KOHTPOMb NMPOBOAUTCS Ha nep-
BOM NPaKTU4YeCKoM 3aHATUU. Ha BbinonHeHve aaetca 15 MUHYT.

Bonpocbl u 3a0aHusi 8xoO0HO20 KOHMPOJIs
Yto HasbiBaeTcs:

Yrnom nageHua?

ABCOnIOTHBIM NOKa3aTenem nNpenomneHnsa’?
Yrnom npenomnexHna?

OneKTPOEMKOCTbLI0 NPoBOAHMKA?
PaBHOMEpPHbIM OBWXKEHUEM?

AgnabaTtHbIM npoueccom?
PaBHO3amegneHHbIM ABUXEHNEM?
M3obapudecknm npoueccom?

YacToTon konebaHunin?

N3oTepmmyeckum npoueccom?

Mepuogom konebaHun?

BHelwHum coToachdpekTom?

M3oxopHbIM npoueccom?

AmvnnuTtygon konebaHma?
HanpspkeHHOCTbIO 3NeKkTpnYecKkoro nonsa?
OTHOCHTENBHBLIM NOKasaTenem npenomneHma?

BOONOORLONE

e el e e
oukcwWNEO

Mo kakon chopmMyrne MOXHO onpeaenuThb:

1. ¥Yrnosytw cKopocTb?
2. PaboTy NOCTOSIHHOW CUMbl B MEXaHUKE?
3. KuHeTuyeckyto aHepruto Tena?
4. TlyTb Npy paBHOYCKOPEHHOM ABWKEHUN?
5. Cwuny ynpyroctun?
6. Paboty Toka?
7. LeHTpocTpemuTensHoe yckopeHue?
8. OnekTpoeMKoCTb NNOCKOro KoHgeHcaTopa?
9. OnTnyeckylo cuny nnH3bI?
10. JIMHeWHbIN NYTb NPU PaBHOYCKOPEHHOM ABMXEHUN?
11. TloTeHuunaneHy 3HEPrUI ynpyro AecopmMmMpoBaHHOro Tena?
12. Ycnosue makcumyma npu nHTepdepeHLmmn ceeta?
13. MoMeHT cunbl Npu BpallaTenibHOM ABWXEHUN?
14. Komnu4yecTBO TEMNMOThI MPK HAarpeBaHUM BellecTsa?
15. UeHTpocTpemutenbHoe yckopeHue?
16. YpenbHyt TENNOeMKOCTb Belectsa?
17. 3aBMCUMMOCTb COMPOTUBMEHNS NPOBOAHMNKA OT €ro reOMeTpUYECKMX pa3amepoB?
18. AGCOMOTHbBIN NokasaTenb NpernomneHmsa?
19. KoadhdpuumneHT nonesHoro 4eNCTBUsi TENJIOBOM MaLUUHbI?
20. Tllepwoa konebaHum maTeMaTN4eCcKoro MasiTHUKa?
21. KuHeTu4deckyto aHepruo?
22. Cuny Amnepa?
23. Tlepwuopa konebaHum NPy>XMHHOrO MasATHUKA?
24. Cuny JlopeHua, 0eNCTBYIOLLYIO Ha ABWXKYLLUMACA 3apsia B MarHUTHOM none?
25. Cuny Taxectn?
26. T[lepwuopg snekTpuyeckmx konebaHun B KOHType?

U3o6pasuTe rpadmnyecku:

1. CwurnoBble NMHMM NOMSA NONOXUTENBHOrO 3apsaa.

2. Xopa nyyen, napannesibHbIX rMaBHOM ONTUYECKOM OCU, B 4BOSKOBbLIMYKION SIMH3E.
3. CwvnoBble NMHUM NONSA OTPULLATENBHOMO ANEKTPUYECKOro 3apsaaa.

4. 3aBUCUMOCTb CKOPOCTU OT BPEMEHU MPU PABHOYCKOPEHHOM ABWXEHMWMN.
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CwvnoBble NIMHUX MArHUTHOTO NOJIS NPSIMOrO NPOBOAHMKA C TOKOM.
3aBMCMMOCTb AaBrieHust rasa oT o6bema npu agnadbaTtHoOM npouecce.
Xopa CBETOBbIX NyYen, noywmux n3 Bo3ayxa B CTEKO.

3aBMCMMOCTb CKOPOCTM OT BPEMEHMW NPU paBHO3aMELIEHHOM ABMKEHUM.
CwunoBble NMHUK 3NEKTPUYECKOro Noss NOCKOro KoHAeHcaTopa.
3aBMCMMOCTb CMELLLEHUSI OT BPEMEHU MPU rapMOHUYECKOM KornebaHuu.
3aBUCMMOCTb aBrneHust OT ob6bema rasa npu M30TEPMUYECKOM NpoLiecce.
3aBMCMMOCTb NYTM OT BPEMEHW NMPU PaBHOYCKOPEHHOM ABUXEHUN.

Xoa nyyen, naywmnx n3 ctekna B BO3gyX.

3aBNCMMOCTb AaBreHust oT obbema npu n3odapmn4eckom rasoBom npoLecce.

3aBMCMMOCTb CKOPOCTU OT BPEMEHW NPV PaBHOMEPHOM ABWXEHUM.
dopmyna BbipaxkaeT 3aKOH:

BTopoii 3akoH HbtoToHa?
Oma ans yvacTtka uenn?
MpenomneHus ceeTa?
KynoHa?
OneKkTpoMarHMTHOM UHAYKLUUN?
OTpaxeHusa ceeta?
CoxpaHeHu st 3HEPTMN B MEXaHUKe?
Apxumepna?
Owma ans nonHow uenn?
. ®apageqa ansa anekrponusa?
. BcemupHoro taroteHuna?
. [xoyns-JleHua ons NOCTOsIHHOro Toka?
. Mpenomnennsa ceeta?
. bonnga-Mapwuotra?
. T'yka?
®dapages-IleHua Ang anekTpoMarHUTHON UHAYKUUN?
en-Jtoccaka?
CoxpaHeHus nMmnynbca Tena?
. Wapna?

duanyeckui cmbicn:

YckopeHua?
MnoTtHocTM BellecTBa?
MarHuTHOro notoka?
Macchb!?
[aBnenuna?
ABCOMTHOrO HynNsA Temneparyp?
MoTeHumMana anekTpuyeckoro nonsa?
Cwunbl Toka?
CkopocTtun?
. ONeKTpoaBMXKYLLEN CUMbl UCTOYHMUKA TOKa?

3anuwure ypaBHeHue:

1.

2
3.
4,
5

2

B yem

CoNoOA~AWNE

MepBoro Hayana TepMogUHaMUKN.

OCHOBHOE OS5 MONEKYIAPHO-KUHETUYECKON TEOPMM ra3oB.
OnHWTEeNHa ans BHewwHero oTtoaddekTa.

DdopMyny NMH3bI.

CocTosiHnsa ngeansHoro rasa MengeneeBa-KnanenpoHa.
"apMoHuMyecknx konebaHnn B MexaHuke.

CYLWHOCTb AABJIEHUSA:

OneKkTpoMarHMTHOM UHAYKUUN?
CamounHaykuun?

Monsipusauun ceeta?
doToadhdekra?

HOndpakunm cBeTOBLIX BOMH?
Ouncnepcun ceeta?

OnekTtponusa?

PesoHaHca?

lMonHOro BHYTPEHHETO OTPaXKEeHWA?
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10. PaguoaktnBHocTn?
B KakKnx eauHulax namepsietca:

1. OnTtnyeckas cuna nuH3bl?

2. Cwuna Toka?

3. Yacrota?

4. MollHoCTb?

5. WHOYKTUBHOCTb KOHTYpa?

6. [MnoTHocTL BellecTBa?

7. [aeneHne?

8. OHeprua?

9. HanpspkeHune?

10. OnekTpuyeckas EMKOCTb?

11. KonuyecTtBo BellecTBa?

12. YckopeHue?

13. PaboTa?

14. DnekTpuyeckoe conpoTueBneHne?
15. YpenbHoe conpoTuenexHne?

16. YrnoBasi ckopoCTb?

17. Wmnynec Tena?

18. VIHayKkumst MmarHMTHOro nonsi?

19. Hanps»KeHHOCTb 3MneKkTpuYecKoro nonsa?

LWkana n Kputepun oueHnBaHuA
OoTBEeTOB Ha BONPOCHLI BXOOAHOINo KOHTpoOnA

- OueHka «OTNMYHOY, eCcrnn KONMYecTBO NpaBuibHbIX 0TBETOB 0T 81 + 100 %.

- OueHka «XOpOoLLO», ECIIN KONMYECTBO NpaBuIibHbIX OTBETOB OT 61 + 80 %.

- OueHka «ygoBNeTBOPUTENBHOY», €CIN KONMYECTBO NpaBUiibHbIX OTBETOB OT 51 + 60 %.
- OueHka «HeyooBNeTBOPUTENBHOY, ECMNY KONMYECTBO NpaBuibHbIX OTBETOB MeHee 50 %.

9.2. TeKyLLMin KOHTPOIb yCNEBaAeMOCTH

B TeuyeHve cemecTpa, NPOBOAUTCS TEKYLLUWIA KOHTPOMb YCNIeBAEMOCTY MO AUCLUMNIIVHE, K KOTOPOMY
obyyatoLuiics AomkeH ObITb NOArOTOBIEH.

OTcyTCTBUE NPOMYCKOB ayAUTOPHbLIX 3aHATUIA, akTUBHaa paboTa Ha NpaKkTU4eckux U nabopaTopHbIX
3aHATUAX, obLLee BbINonHeHue rpaduka y4ebHon paboThl ABNSOTCA OCHOBAHUEM AJs MOMyYeHUs! Noso-
YXUTENbHOWN OLLEHKU MO TEKYLLEMY KOHTPOSHO.

B kayecTBe TeKyLlero KOHTPOMs MOXeT OblTb WUCMOMb30BaH TECTOBbLIN KOHTPOSb M KOHTPOMbHas
paboTa. TecT cocToUT U3 HEGOIMbLIOrO KONMMYECTBa 3IeMEHTapHbIX BOMPOCOB MO OCHOBHLIM pasfenam
AVCUMMNIWHBI: HENpPaBuUIlbHbIE PeLLUeHUs pasbupaloTcs Ha CrneayroLleM 3aHsTUM; YacTtoTa TeCTUPOBaHWS
onpegenseTcs npenogaBaTenem.

BOMPOCHbI n 3A0AYMN
ANA CaMOomnoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce noAroToBKM K MPakTUYECKOMY 3aHATUIO obydalolmiica uaydaeT NpeacTaBreHHble
HWXe BoMpockl Mo Temam. Ha 3aHATUM oBydatownincs 4eMOHCTPUPYET CBOW 3HaHMSA MO U3yYeHHbIM BO-
npocam B ¢popMe YCTHOro oTeeTa. NS YCBOEHUs matepuarna no TemMe 3aHATMS oGydalolimincs peluaeT
3agauu.

O6Wwmn anropuTm caMmonoaroToBKU
PexomeHOauuu rno peweHuro 3aday

1. B ocHOBY Kaxgon hn3n4eckon 3afaym NOSIoXKeH TOT UMM MHOW YacTHLIN crnyyan NposiBrieHus
o6LwWmx 3akoHOB husmkn. MNoatTomy, onpegennTe O Kakom SBMIEHUW, CBOMCTBE UMW Npouecce MAET pedb B
AaHHoM 3apadve. MNpexae Yem NpUCTynuTb K peLleHuio 3a4ay Kakoro-nmbo pasfgena Kypca, pekoMeHayeT-
cs TwartensHo npopaboTaTk Teopuio BOMpoca.

2. MNepepn pelweHnem 3agaymn cnegyert BbinucaTb B eanHuuax CU yncnosble 3Ha4YeHns ncnonbaye-
MbIX MPU BbIYUCIEHUN (DUINYECKMUX NOCTOSAHHBIX, @ TAKKe TEX BENUYMH, KOTOpblE AaHbl B YCNOBUW 3aga4m
B €AMHMLAX, KpaTHbIX UK JonbHbIX oT eanHuy, CU, a Takke B eauHuMUax, oTNnYHbIX oT eaunHuy, CA.

3. PeweHune 6onblMHCTBa PU3NYECKMX 3a0ay pacyeTHOro xapakTepa CBOAUTCA K COCTaBMIEHMIO
anrebpanyeckux ypaBHEHUI, NpeacTaBnsaoWwmx cobon MaTeMaTUYecKoe BbIPaXEHNE 3aKOHOB (PU3UKM,
nexawmx B OCHOBe AaHHOro serneHns. CocTaBrneHne CUCTeMbl YPaBHEHWW, MOMHOCTbIO OTPaXKatoLmX
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OaHHbIN bmnsnYecknin npolecc, NpeacTaBnaeT OCHOBHYIO TPYAHOCTb peLleHus NoYTh Bcex 3agad no gu-
3uKe.

4. MNpu aHann3e 3agayn n COCTaBNEHNN CUCTEMbI YPaBHEHUN, OTpaXKatoLEeN TO UM UHOE SBMEHNE,
ocoboe BHUMaHWe crnegyeT obpallaTe Ha BEKTOPHbIV XapakTep MHOMMX BEMWYMH, C KOTOPbIMW NPUXOaUT-
Cs1 BCTpedatbes. s nomHOro onpeaeneHust TakMx BeNMYMH HeobXoOuMO y4MTbiBaTbh HE TOSBKO UX YM-
CrNoOBOE 3Ha4yeHne, HO U HanpaBreHue.

5. MNpu pelweHnn 3agay HepeaKko NPUXOAMTCH Npuberatb K pasnoXeHUo BEKTOPOB CKOPOCTH, YCKO-
peHust, CUnbl U T. 4. HA COCTaBMnsOLWME NO KakMM-nNnbo AByM HanpaBneHuam. PaumoHansbHbIi BbIGop Ha-
npaBneHun Ans pasnoXeHns BEKTOPOB HESIBHO AMKTYETCH YCMOBUSAMM 3afadu, ogHako B obliem criyyae
OH MOXeT BbITb NPOM3BOSbHLIM. [1oNe3HO MMeTb B BUAY, YTO Pa3foXeHWe BEKTOpa Ha cocTaBnsowmne —
3TO YMCTO MaTeMaTUYECKUN NPUEM M TOT GPaKT, YTO MO0 BEKTOP MOXHO BCeraa pasnoXuTb Ha COCTaB-
nsoWwme, He o3HavaeT, YTO Kaxdon M3 HUX MOXHO AaTb Takoe xe (pmandeckoe TONkKoBaHWe, Kak NCXoa-
HOMY BEKTOPY.

6. Bce 3agaun, He3aBucumo OT cnocoba 3ajaHuni UCXOOHbBIX BEMNWYKH, criedyeT pelwaTtb B obwem
Buae (T. e. B OykBeHHOM 0603Ha4YeHun, a He B Yucrnax, Mpu4eM UCKOMasi BENnYuHa oShkHa ObiTb Bbipa-
XeHa yepes 3aaHHble BEMWYMHbI). Takoh MeTo peLleHus No3BONSAET NpoaHanM3npoBaThb NOMYYEHHbIN
pe3ynbTaTt 1 AaeT BO3MOXHOCTb BblpaboTaTb obLme npMembl pelleHmns 3a4ad no Kaxaomy pasgeny Kyp-
ca. W, kpome TOro, oCTarTCH SICHLIMW Cnedbl 3aKOHOB, UCMONb3yeMbIX B aHHOM 3agave, a camu BblKag-
KV MO3BOMSAIOT NPV HEOBXOAMMOCTU NPOBEPUTL MBYI0 YacTb PELLEHUS U UCKMYNTL BO3MOXHbIE OLING-
KW.

7. [Ins npoBepku NpaBWibHOCTU peELLEHNs 3a4aun, B BbIBEAEHHYIO0 pacyeTHyo dhopmMyny Heobxo-
AMMO NOACTaBUTb €ANHULIbI MBMEPEHMUS BCEX BENUYMH, BXOAALWMX B hOpMyIy, U, BbINOMHMB npeobpaso-
BaHus, ybeamTbCs, YTO eanHULbI U3MEePEHWS MPaBON U NIEBOWN YacTen ypaBHEHUSI COBMaaaloT.

8. Mony4nB oTBET B O6OLLIEM BMAE, MOXHO MPUCTYNUTL K YMCNOBbIM pacdeTam. lNMposoasa apudpme-
TUYECKUE PaCHEThI, HYXXHO MCMONb30BaTb NpaBunia NPUONWKEHHBIX BbIYUCIIEHWI, NO3BONAOLNE BO MHO-
MX CIydasix COKOHOMUTb BPEMS], HE HAHOCS HMKaKOoro yuepba ToYHOCTH.

9. MNony4MB YNCNOBOW OTBET, HY>KHO OLIEHUTb €ro NpaBgonofgobHOCTb. Takas oueHka MOXET B ps-
A€ criyjyaeB 0OHapyXuTb OLUIMOOYHOCTb Mofy4yaemoro pesynbtata. Hanpumep, cKOpocTb Tena He MOXeT
ObITb GONbLLE CKOPOCTM CBETA B BaKyyMe, AanbHOCTb NoneTa KaMHsl, BpOoLLEHHOro YeNoBEKOM, HE MOXET
ObITb 60onbLue nopsgka 1000 meTpoB, Macca Monekynbl — nopsgka 1 munnurpammMa v . n.

Tema 1. MarHeTusm

1) MarHuTHoe none n ero xapakTepUCTUKMN.
2) 3akoH buo-CaBapa-Jlannaca v ero npumeHeHne K pacyeTy MarHUTHOro Nons.
3) 3akoH Amnepa. Bsaumopgencteue napannenbHbIX TOKOB.
4) MarHuTHas NoCTosiHHasA. EQnHMLBI MarHUTHOM MHAYKLUMW U HANPsKeHHOCTM MarHMTHOrO Mons.
5) LUwnpkynaums marHMTHOro nons (3akoH NONHOro Toka) B Bakyyme. Teopema [laycca gns marHuT-
HOro nons.
6) PaboTa nepemelleHnsi NPOBOAHMKA C TOKOM B MOCTOSAHHOM MarHMTHOM roOfe.
7) [enctBue MarHUTHOro NONs Ha ABWXYLLMACA 3apsag.
8) [BmxeHue 3apsiKeHHbIX YacTul, B MarHUTHOM none.
9) [lNpumeHeHne MarHUTHOro Nons.
10) ABneHune anekTpoMarHUTHOM MHAYKUMK (onbiTel ®apages).
11) 3akoH dapages.
12) BpalueHune paMku B MarHATHOM nore.
13) Buxpesble Toku (Tokn Pyko).
14) NHOyKTMBHOCTb KOHTYpa. CamMomHayKums.
15) Toku npu pasMbiKaHUK U 3aMblKaHWUM Lienu.
16) BsaumHas nHaykums.
17) TpaHccopmaTopbl.
3apayva 1. OnpegenuTb MarHUTHYO MHOYKUMIO NONSA B TOYKE, OTCTOSALEN Ha PacCTOSHUN 2 CM OT
NPSMOro NPoBOAHMKA, N0 KOTOPOMY TedeT Tok B 0,5 A.
3apava 2. B ogHOpPOAHOM MarHWTHOM MOMe NEepPneHAMKYNAPHO K CUMOBBLIM NMHUSAM MOMELLEH
NPSAMONUHENHBLIN NPOBOAHWK AnnHon 40 cm, No KoTopomy TedveT Tok B 1 A. MarHuTHas nHaykumsa nons
0,6 Tn. OnpegennTb cuny, C KOTOPOW MAarHUTHOE Nnore AENCTBYET Ha TOK.
3apaua 3. [nockuin KOHTYp, Nnowanb Kotoporo 25 CM?, HaxoauTCs! B OQHOPOAHOM MarHUTHOM
none ¢ nHaykumen 0,04 Tn. OnpenennTb MarHUTHbIV NOTOK, NPOHMU3bIBAKOLLMIA KOHTYP, €CNnn NNoCcKOCTb
ero coctaensiet yron 30° ¢ IMHMAMM Nonsi.
3apayva 4. YacTtrua maccorm m, uMmerowas 3apsg g, Bnetaet B MarHUTHoe nore ¢ uHaykunen B
TaK, YTO BEKTOP CKOPOCTW U Y4acTuubl NeprneHAUKYNSApPeH NMHUAM MarHUTHOW UHAYKUMW. B MarHuTHoOMm
nomne TpaekTopuen YacTuubl SBNAETCA OKPYXHOCTb agnameTtpom d. Onpegenute BennynHy, obosHaveH-
HYIO *.
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8)

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 | 12

Macca vactuubi m, a.e.m. | 40| 7,0 |10,0| * |12,0|14,0|16,0| 2,0 * 112,0|11,0| 6,0

3apsig vactubl g, 10°Kn | 1,6 |16 (32|16 | * [32(32|16|16| * [32]16
WHayKums marHuTHoro nonst | * | 400 | 150 | 100 | 300 | * | 250 | 120 | 400 | 150 | * | 200
CkopocTb yactuubl u, Mm/c |0,70| * |0,44(0,81|0,40(0,37| * |0,99|0,34|0,40(0,42| *

OnameTp okpyxHoctn d, cm |58,2(16,0| * |50,5|16,6(10,8(23,3| * |30,0(33,3|16,0|35,6

3apayva 5. MarHuTHbIN NOTOK @ =40 MB6 NpoHM3bIBaeT 3aMKHYThIN KOHTYp. OnpegenvTs cpea-
Hee 3HaveHne 3C MHOYKUMK, KOTOpas BO3HWKAET B KOHTYpPE, €CNN MarHUTHbBINA MNOTOK M3MEHUTCS A0 HY-
nsa 3a Bpemsa At =0,002 c.

Tema 2. BonHbl

1) BonHoBble npouecchl. [IpogonbHbIE U NONEePeYHbIe BOMHbI.

2) YpaBHeHwue Berywien BonHbl. Pa3oBas ckopocTb. BonHoBoe ypaBHeHuMe.

3) [MMpuHumn cynepnosuuun. ['pynnoBas CKOPOCTb.

4) WHTepdepeHLMs BOSH.

5) CTtosiume BOSHbI.

6) 3BYyKOBblE BOSHbI.

7) OddekT Jonnepa B akycTuke.

3apava 1. Npwn konebaHusax yacTul cpepl C YacToTon v u nepmogom T BO3OYKAaOTCH BOSHbI,

acrnpOoCTPaHsoLLMECH CO CKOPOCTbIO U. [invHa BonHbl A. Onpegenute BenuyuHbl, 0603HaYeHHbIe *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 | 12
YacroTa konebaHunm yactuy, | 200 | * * « 200 | * * « 100 | * *
cpeabl v, [y
Mepurop konebaHun Yactumy 0.05| * 0.8 * 0.2 * 05 * 0.4 * 01 *
Cpeﬂbl T' c ’ ’ ’ ’ ’ ’
Ckopoctb pacnipocTpanens | . | gng | 500 | 400 | * | 50 | 200 | 100 | * | 800 | 500 | 300
BOJH U, mM/C
[nvHa BONHbI A, M 0,3 * * 2,5 4 * * 8 0,5 * * 15

3apgava 2. PuibonoB 3ameTun, 4to 3a 10 ¢ nonnaBok coBeplumn Ha BonHax 20 konebaHui, a
paccTosiHue Mexay cocegHuMmM rpebHamm BonH 1,2 M. KakoBa CKOpPOCTb pacnpoCcTpaHeHnsi BOMH?

3apgava 3. Ha o3epe B 6e3BeTpeHHY0 norogy ¢ noaku 6pocunu tsxenein skopb. OT mecta 6po-
CaHus AKOps MOLUMM BOMHbI. YenoBek, cToawmin Ha Bepery, 3aMeTun, YTo BOSIHA AoLfa 4O Hero vepes
50 ¢, paccTtosiHme mexay cocegHumm rpebHammn BonH 0,5 v, a 3a 5 ¢ 6bino 20 BcnneckoB o Geper. Kak
Aaneko oT bepera Haxogunacb nogka?

3apgava 4. [InnHa 3BYKOBOM BOSHbI B BO34yXe A1 CAMOro HU3KOro MYXCKOro ronoca gocturaet
4,3 M, @ 45t CaMOro BbICOKOIO XXEHCKOro rofioca 25 cm. HanTtun yactoTbl konebaHui STUX roflocoB.

3apava 5. PacctosHue fo nperpafpl, oTpaxatoLen 3Byk, 68 M. Yepes kakoe Bpems 4Yenosek yc-
NbIWNT 3X07?

3apava 6. 3agaHo ypaBHeHMe NIOCKON BOHbI §((,t:= Acosbt—kx:, rne A=05cu, ®=628¢71,
k=2m"'. Onpenenutb: 1) yacToTy kone6aHuit v 1 ANUHY BOMHbI A; 2) a3oByI0 CKOPOCTb U; 3) MaKcu-

ManbHble 3HaYeHNs CKOPOCTU &, 1 yCKOpeHus &, koneGaHnil YacTuL, cpeapbi.
3apava 7. NokasaTb, YTO BblpaXeHue §(,t} Acosbt—kx: YOOBNETBOPSIET BOSIHOBOMY ypaBHe-
?E 18
HUIO —5: :—2—5 npu ycrosum, 4to o =k9.
ox: 9 ot
3apgaya 8. [lnockass 3BykoBasi BOfiHa BO30YXZaeTCcsd MWCTOYHUKOM konebaHuid  yacToTbl
v =200 Iy . AMnnutyga A konebaHuin UCTOYHMKa paBHa 4 mMMm. HanvcaTb ypaBHeHue konebaHuin ucTtou-

HUKa §Q,t:, €CNn1 B HayasrbHbIl MOMEHT CMELLEHME TOYEK UCTOYHMKA MaKkcumMmarnbHO. Hantu cmeleHune
§(<,t/ TOYEK cpefbl, Haxoadwmxca Ha pacctosHun X =100cu OT uUcTouHMKa, B MOMeHT t=01c¢. Cko-

POCTb U 3BYKOBOW BOJHbI NPUHATE paBHou 300 m/c. 3aTyxaHuem npeHebpeyb.
3apayva 9. 3BykoBble konebaHus, umerowme Yactoty v=05xly v amnmtygy 4=0,25 wmu, pac-

NpoCTpaHsoTCA B ynpyron cpege. OnuHa BonHbl A=70cwm . Hantu: 1) ckOpoCTb U pacnpocTpaHeHusi

BOIH; 2) MaKCUMarbHYK CKOPOCTb &, YaCTULL Cpefbl.
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8.2.1 lLlkana v KpuTepmmn oLueHNBaHUA CaMONOANOTOBKM NO TeMaM NPaKTUYeCKMX 3aHATUMN

- OLiEHKa «3a4ymeHo» BbICTaBNAETCH, eCrin 00y4aloLLNNCa Ha OCHOBE CaMOCTOSTENBHOIO U3y4YeH-
HOro mMartepuana, CMOr BCECTOPOHHE pacKpbiTb TEOpeTUYeckoe coaepxaHue Tembl. Bnageet metoaumka-
MM NPU peLLEHNN NPaKTUYECKMX 3adau.

- OLEHKa «He 3a4meHO» BbICTABNSAETCS, eCnu obyyaloLlwmincs HeakkypaTtHO 0pOpMUn OTYETHbIN
MaTepuan B BUOE KOHCMEKTa Ha OCHOBE CaMOCTOSITENIbHOrO M3y4eHHOro maTepuana, He CMOr BCECTO-
POHHE PacKpbITb TEOPETUYECKOE COAEPXKaHNe TeMbl. 3aTpyaHAETCA pellaTh NpakTuyeckue 3agayun.

BOMPOCHI
anga CAMONoarotToBKU K NTABOPATOPHbLIM 3AHATUAM

B npouecce noarotoBku Kk rnabopaToOpHOMY 3aHATUIO OBy4aloLMNCca NMUCbMEHHO OTBeYaeT Ha
npeacTaBneHHble HUKE BONPOCHI MO TEMaM.

Na6opaTopHas pa6oTta Ne 1. «<OnpeaeneHne reomeTpuyeCKnUX pasMepoB Ten U BbIYMUCIIeHUe oLun-

GOK»

1. BeiBegute chopmyny Ana pacyeTa TOYHOCTU HOHUMYCA.

2. Kaknum npmbopom crnegyeT BOCMONb30BATLCH, €CNM OAWMH U TOT Xe NUHENHbIV pasmep
Tena MoOXHO U3MEepUTb LUTAHrEHLMPKYNEM U MUKPOMETPOM?

3. Kak paccunTaTtb foBepuTESbHBIN MHTEpBan HENOCPEACTBEHHO U3MePSeMOW BENMNYMHBI?

4, N3 kakmx coobpaxeHur BbIOMpalOT uncno wusMepeHnn? Kak 3aBUCAT TOYHOCTb
pesynbTata oTAerbHbIX U3MEPEHUIN N TOYHOCTb CpeaHero pesyrnbTara oT Yucna nsMepeHnin?

5. Kakoe cmeicn 3anucy h=(h)+Ah, npu «=0,95?

6. O6bsicHMTE, C YeM CBsA3aH pasbpoc pesynbTaToB OTAENbHbIX U3MEPEHWUA NUHENHbIX

pas3MepoB.

JNlabopaTtopHas paboTta Ne 2. «M3yyeHne aBmxxeHUs Tena, 6pPOLLIEHHOro NoA yriioM K rOpu3oHTy»
Kakoe OBmxeHue HasbiBaloT paBHOYCKOPEHHBLIM?
Kak onpenensieTcsl CKOpoCTb M YCKOPEHMWE MpU paBHOYCKOPEHHOM MPSIMOSTMHEHOM OBWXEHUN?
HanuwuTte BblpaxeHue Ans nepemMeLLleHns npyu paBHOYCKOPEHHOM ABWXEHMW, 3aKOH paBHOYCKOPEHHOro
OBWXKEHUS. R
Mpacoukm sasucumoctn x(, v, a(..
MpuBegmnTe dopmynbl AN pacyeTa MakcumarbHOW 4anbHOCTM M BbICOTHI NoneTa Tena, 6poleHHoro nog
YrroM K FOpuU3oHTY?

NabopaTtopHas paboTta Ne 3. «<OnpegeneHne MOMeHTa MHepLUM Tena»

1. Urto HasbiBaeTca abcontoTHO TBepabiM Tenom? [anTe onpegeneHve BpallaTerbHOro
OBWKEHMS.

2. UTOo HasbiBaeTCs YrroBOW CKOPOCTbLIO, YINOBbIM YCKOpeHnem? KakoBa CBSidb Mexay
NWHENHLIMU N YrNOBLIMU KNHEMaTUYECKUMU BENNYNHAMMN?

3. YTO HasbiBaeTCsd MOMEHTOM WMHEepUuM MaTepuaribHOM TOYKU, MOMEHTOM WMHepuun Tena?

dUsnYecknii CMbICIT MOMEHTA UHEPLIN.

Kak 3aBNCMT MOMEHT MHEPLUUM Tena OT NOJIOXKEHUS] OCY BpaLLeHns?

CKOnbKO 3Ha4YeHU MOMEHTa UHEPLIMM MOXET UMeTb JaHHOoe Teno?

Y10 HasbiBaeTcsi MOMEHTOM CUSbl, NIIEYOM CUIlbl OTHOCUTENBHO OCU BpaLLeHUs?

Kakylo ponb UrpaeT MaxoBoe KONeco, HacaxXeHHoe Ha Bane Asuratens Tpakropa?
MpoaHanuanpynTe BO3MOXHbIE UCTOYHUKM OLLIMBOK 3KCNepuMeHTa.

OueHWTe NOorpeLIHOCTN OHOKPaTHBIX U3MEepPEHNUI AnaMeTpa LWKUBaA, BbICOTbI nageHus h,
Mmacchbl NagaroLero rpysa m.

Na6opatopHas pa6oTa Ne 4. «M3yyeHre 3aKOHOB COXpaHEHUs UMMNYIbCa U IHEPTUUN NPU YNPYrom

©Co~No O A

yaape»
1. Kakoi yaoap HasbiBaeTcs ynpyrum?
2. CdopmynupynTe 3akOH COXpaHeHUs UMnynbca Ana YyNpyroro yaapa, 3akoH COXpaHeHus
3Heprum 4ns ynpyroro ygapa.
3. YTo HasbIiBaeTCcA KO3IPPULMEHTOM BOCCTAHOBEHNSA 3HEPTN?
4, Kakum gormkeH 6biTb kK03 ULIMEHT BOCCTAHOBIIEHWS SHEPIMM B Cry4ae ynpyroro yaapa?
5. 3anuwunte cdopmynbl AN pacyeTa CKOPOCTEW Ten Mpu YnNpyrom LieHTparibHOM yaape,

AanTe Nx aHanus ans crny4aes:
1) =0, m~m,y;2) 9,=0; m>>m.
Na6opaTopHasa paboTta Ne 5. «<OnpeaeneHue ko3 cuumeHTa BA3KOCTU XKUAKOCTU»
YT0 Ha3biBaeTCs ABNEHNEM nepeHoca?
Kakune siBneHus nepeHoca Bbl 3HaeTe?
HasoBuTe cpaBHUTENbHBIE XapakTEPUCTUKN SBNIEHNIN NepeHoca.
Kakoe siBneHve nepeHoca NonoXxeHo B OCHOBY 3TOW paboTbl?
HasoBuTe cyLecTBEHHbIE NPU3HAKN 3TOMO SABMEHUS.
Kakne 3akoHbl MCMoOnb30BaHbl Mpu BbiBoge paboder dopmMynbl (TPU OAMHAMUYECKUX 3aKOHa, OOWH
KnHeTundecknin). CchopMynupymnTe Kaxkabii 3aKOH U MaTeMaTUYeCKn 3anuLunTe.
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7) [poBeguTe aHanu3 cun, OEVCTBYIOLLUMX Ha LWapWK (YKakuTe Npupoay cui u 00bACHUTE U3MEHEHUE UX
3HA4YeHWI C BbICOTOW MNageHns LWapuka).

8) B uem 3akntovaetca metog CTokca?

9) ®unsmyeckun cmbicn KO3 ULMEHTa BA3KOCTH, EANHULbI €M0 N3MEPEHNS.

10) duaunyecknii CMbICn rpagneHTa CKOpPOCTy.

11) Kak 3aBUCUT BA3KOCTb OT TemnepaTypbl?

12) lMpwn kakom ycrnoBumn CONPOTUBMEHME ABUKEHMIO LLApUKa NPONopLmMOHansHO CKOPOCTN?

13) Kakoe aBmxeHue HasblBaeTCa nammuHapHbIM?

14) OnuwuTe xapakTep NOCTynaTenbHOro ABMKEHUS LLapuKa B XXMAKOCTHU.

15) Moyemy HET cMbiCna N3MepPATb CKOPOCTb LapMKa Y NOBEPXHOCTU XUOKOCTU U 'y AHa cocyaa?

Na6opaTopHasa pa6oTta Ne 6. «<OnpeaeneHue koacpcpuumneHTa lNyaccoHa gns Bo3gyxar

1) B yem 3akntoyaetcs PU3MYECKUn CMbICI TENNOEMKOCTU?

2) [Oatb onpepgeneHve MOMAPHOW M yAenbHOW TEMSIOEMKOCTU U 3anvcaTb MaTteMaTW4yecku CBA3b Mexay
HUMW.

3) Moyemy C,>C,?

4) [atb onpeaeneHne 4ncny cteneHemn ceoboabl.

5) [aTb xapaKTepucTuky W30TepMUYECKOMY, M30bapuyeckoMy, U3OXOpHOMY, aguabaTtuyeckomy rasoBbiM
npoueccam (ycrnoBusi MNpOTEKaHWs, YypaBHEHWs, rpadukn, 1-e Havano TepmoguHamukn, paboTa,
KONMMYeCTBO TENNOThI).

6) [aTb NOHATME M1 3anncaTb BbIpaXKEeHWE BHYTPEHHEN dHEeprm ngearnbHoro rasa.

7) OB6BACHUTL CYLLHOCTL 1-ro Havana TepMOAMHAMMUKN.

8) BeiBecTu pabouyto popmyny.

9) Kakoe BnusiHMe OKaxeT Ha pe3ynbTaT ofnblTa 3anasfbliBaHne Npu 3akpbiTuK kpaHa K?

10) Kakue npouecchl npoTekatoT ¢ Bo3gyxoM B 6annoHe B xofe paboTbi?

Na6opaTopHas pab6oTta Ne 7. «<OnpeaeneHue yaenbHOro CONPoOTUBIIEHNA NPOBOAHUKA»

1) Kakue uenu Ha3bIBaOTCSt MOCTaMM MOCTOSIHHOMO TOKa?

2) [MpuHuUMNuaneHas cxema MocTa NOCTOSHHOMO TOKa.

3) BbiBecTy cooTHOLWEHME MeXOy NeYyamMmn ypaBHOBELLEHHOMO MOCTa.

4) O6bLee conpoTUBNEHME NpU NocrnegoBaTeNsHOM M NapanienibHOM CoOegMHEHUSAX NPOBOOHUKOB.

5) BakoH Oma anga yvacTtka uenu 1 nosHoM Lenw.

6) [Mepsoe npasuno Kupxroda.

7) Bropoe npasuno Knupxroga.

8) KakoBO npakTuyeckoe Ncnonb3oBaHMe MOCTa YUTCTOHA?

9) [anTe onpepeneHne anekTpudeckoro noteHumnana, 34C, HanpspkeHus.

10) OueHuTe norpelHoCcTb MeToaa. Npu kKakoM yCnoBUM MNOrpeLlHOCTb MeToAa 6yaeT MUHMMAanbHON?

NabopaTtopHas paboTta Ne 8. «MccnepgoBaHue 3aTyxaroLwmx KonedaHum Ha npumepe PU3M4eckoro
MasiTHUKa»

1) Kakon masTHUK Ha3biBaeTcs PU3NYeCKum?

2) Kakune konebaHus HasbIBalOT 3aTyXawLWmMMmn?

3) KakoBa npuuunHa 3aTyxaHusi CBOOOAHbIX korebaHuin?

4) Yto HasbIBaeTCa amnnuTy4oM 3aTyxatowmux konebanmin?

5) Kak cocraBnseTcsa guddepeHumanbHoe ypaBHEHNE 3aTyXaloLWmxX konedaHuin hnsnyeckoro masTHmKa?

6) OT kaKMx BENWYUH 3aBUCUT YacToTa 3aTyxaroLlmx konebaHmn?

7) Kak o0b6bACHUTL  pu3nyveckuin CMbICIT MapamMeTpoB  3aTyxaHus:  KoadduuMeHTa  3aTyxaHwus,
norapMgMmMYecKoro AekpeMeHTa 3aTtyxaHus, 4oO6pOTHOCTU, BpEMEHU penakcaunun?

Na6bopaTtopHas paboTta Ne 9. «OnpeaeneHue nokasaTtensa NpesioMIIeHUs XUAKOCTU NPU NOMOLLU
pedpakTomeTpa»

1) CdopMynupynTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMTUKMN.

2) KakoB duamyecknint cmbicn abContoTHOrO M OTHOCUMTENBHOIO NokasaTtenen NpenomneHns BelecTsa?

3) YTO Ha3bIBAOT ABMEHNEM BHYTPEHHETO OTPaAXEHUA?

4) Kak cBsizaH npefernbHbIA yron NofiHOro BHYTPEHHENO OTPAXXEHUSA C NokasaTeneM npenoMmneHns?

5) PacueT axpoMaTndeckom npmambl. YTO MOHMMALOT Nog CpegHen agucnepcren BewecTsa?

6) [MpuHuUMn gencTeusa pedpakToMeTpa.

7) BbiBeguTe pedpaktomeTpuyeckyto hopmyny.

8) [pumeHeHne pedpakToMeTpa B Ballen cneumnanbHOCTY.

Na6opaTopHasa paboTta Ne 10. «OnpeaeneHue napamMmeTpoB cobuparoLlen NIMH3bI»

1) CdhopMynMpoBaThb 3aKOHbI OTPAXEHUSA U NPENOMIIEHUS CBETA.

2) PackpbITb hrnanyeckuin cMbicn abCoNOTHOrO U OTHOCUTENBHOIO NoKasaTenen NpenoMneHns.

3) UYrto HasbiBaeTcs nuH3oM? [laTb onpefeneHme OMTUYECKOW OCW, FNaBHOW OMTMYECKOW ocu, dokyca,
rnaBHOro ¢okyca, hOKyCHOro pacCTosHUS!, ONTUYECKOWN CUIMbl JIUH3bI.

4) [atb noHATUSA cobupatoLLen n paccemBaioLLent NNH3bI.

5) Kak noctpoutb nsobpaxeHune B cobupatoLlen n paccenBaroLen nuH3ax?
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6)
7)
8)
9)

PacckasaTb yCTpOMCTBO chepomeTpa.

BeiBecTn chopmyny ans onpegeneHns paguyca KpMBmU3Hbl MWMH3bI.

O61bscHuTE MeToa Beccens. BeiBecTn doopmyny ans onpegeneHvs pokycHOro paccTostHusl fMH3bI.
Kak onpegensetcs onTuyeckas cvuna paccemBaloLLen NnH3bl B nabopatopHon paboTe?

10) B kakmx npuGopax, NpMMEHsIeMbIX B BalLei CneLmanbHOCTU, MCMOSb3YTCS NMH3LI? [Ns Kakux uenen?

NlabopaTopHasn paborta Ne 11. «OnpeaeneHue AnMHbI CBETOBOMW BOJTHbI C MOMOLLbLIO
AndpakLMOHHOMN peLLeTKU»
YUTo Takoe amdpakums?
CdopmynupynTte ycrioBue Makcumyma u MUHUMyMa anst audpakumm cBeta Ha OAHOW Lenw.
YT0 Ha3bIBaloT NneprMoaom audpakumoHHom pewweTtku. Kak oH onpegenserca?
MocTponTe xoa ny4ven B ANMpakLUMOHHON peLleTKe.
BbiBeguTe pacyeTHyo hopmyny.
Yem OnpakUMOHHBIN CNEKTP OTNMYaeTcs OT QUCTIEPCUOHHOrO?
NabopartopHas pab6oTta Ne 12. «<OnpeaeneHne KOHUEHTpPaLUu pacTBopa caxapa nossipumeTpomMm»

Yto Takoe nonspusaums?
CdhopmynupynTte 3akoH Mantoca.
YTo Ha3bIBaKOT ONTMYECKN aKTUBHLIMMW BELLIECTBaMN?
Kak onpegenutb ygenoHoe BpalleHne Belectsa?
[ns 4Yero B 3kCNnepMMeHTe Hy)XHa OUCTUNNMPOBaHHas Boaa?

Na6opaTtopHas pab6oTta Ne 13. «MccnegoBaHne CBOMCTB BaKyyMHOro ¢poToanemeHTa»
Kakoih oToadhdpeKkT HasbiBaeTCs BHELLIHUM?
Kak 00bsacHAeT kBaHTOBas Teopus cBeTa siBrieHue potoadpdekra?
Kak doopmynupytoTcsa 3akoHbl hoToacbdekra?
Kak ycTpoeHbl BakyyMHble (hOTO3NeMeHTbI? 'ae oHn npumeHsoTca?
Kakune 3akoHbl (boToapdhekTa NpoBepsaloTCs B AaHHOW paboTe?

Na6opaTtopHasa pa6oTta Ne 14. «MccnegoBaHne cBoncTB hbOTOANOAOBY»
Kakumu ceBoricTBamu B OTNMYME OT CBOMNCTB MPOBOAHNKOB M ANANEKTPMKOB 06nagaoT nonynpoBOAHUKN?
Kakasi npoBognMOCTb MONynpoBoAHMKa - COBCTBEHHast NNy NpMMecHas B OomnblUen CTENEHU 3aBUCUT OT
TemnepaTypbl 1 OCBELLEHNS?
Kak HasbiBaeTcsa npubop, obnagawLwmii o4HOCTOPOHHEN NPOBOANMOCTLIO? Kak OH yCcTpoeH?
3a cueT, Kakoh MpoBOAMMOCTM 06OpasyloTcA HEOCHOBHblIE HOCUTENU B MOMYNpPOBOAHUKOBOM Auoae?
OCHOBHbIE?
Kak HasbiBaeTcs npubop, CoNnpoTUBEHNE KOTOPOro 3aBUCUT OT TeMnepaTtypbl?
Kak HasbiBaeTcs npubop, CONPOTUMBMEHME KOTOPOrO 3aBUCUT OT OCBelleHHoCcTU? Kakoe sBneHue
ucnonb3yeTtcs B 3ToM npubope?
Kakoe siBneHne wucnonb3yetca B doTtoguone? Kak obpasyetca ¢otod[C? Kakoe 3HayeHne moxeT
umeTb poTo34C?
B kakom HanpaBneHuu - NpsIMoM unm obpaTHOM - Yepes PoToAMOoA NPOTEKaET TOK, BbI3BaHHbLIN CBETOM?
Kak 3aBucuT TOK, MputekarLwun yepes otoanosd, oT CBETOBOIO Notoka?
8.2.2. lllkana u KpUTEpPMUN OLIEHMBAHUSA CaMOMNOArOTOBKM MO TeMaM flabopaTopHbIX 3aHATUN

— OUEHKa «3a4TeHO» BbICTaBnsieTcs obyvarowemycs, ecnu odopMIieH oT4yeT K nabopaTopHomn
paboTe, KOTOpbIN NpeacTaBnsAeT COOON TEOPETUYECKYI 4acTb (OTBETbI Ha KOHTPOSbHbIE BOMPOCHI) U
3KCNEepMMEHTarnbHY 4YacTb (3anofiHeHbl Tabnuubl, BbINOMHEHbI HEOOXOAUMbIE pacyeTbl, MOCTPOEHbI
rpadoukm, NpoaHanManpoBaHbl pe3ynbTaTthbl U cAenaH BbIBOA);

— OLeHKa «He 3a4YTeHO» BbICTaBMsieTCs O0yyalrLlemycsi, ecnm OT4YeT K nabopaTopHon paboTe
OPOpPMIIEH He MOSHOCTBIO, T. €. OTCYTCTBYHOT OTBETbl HA KOHTPOSbHbIE BOMNPOCHI, YAaCTUYHO 3aMnOfHEHbI
Tabnuubl, OTCYTCTBYIOT HEOOXOAMMbIE pacyeTbl, HEBEPHO NMOCTPOEHbI rpadmku, He CAeNaH BbiBOg,.

9. NMpomexyTo4yHas (ceMmecTpoBas) aTrectauusi No Kypcy

HopmaTuBHas 6a3a nposegeHus
NPOMEXYTOYHOW aTTecTauum obGyyalowmxcs no pesynbTaTam U3y4eHUs ANCUUNINHDIL

1) penctBytowee «lonoxeHne o TeKyLLEM KOHTPOSe ycneBaeMoCTH, MPOMEXYTOYHON aTTecTauunm oby4ato-
LMXCS No MporpaMMam Bbicllero obpasoBaHus (GakanaBpuaT, cneuuanuTeT, MarucTpaTtypa) u cpegHero
npodeccnoHansHoro obpasosaHusa B ProOY BO Omckuin FTAY »

OCHOBHbIE XapaKTepUCTUKN
NPOMEXYTOYHOM aTTecTauMm oby4varLmnXcs No UToraM M3yYyeHnst QUCLUNIIUHBI

1 cemecTp

YCTaHOBMEHNE YPOBHS AOCTUXEHUS KaXabiM obyyalowmmes uenen u
3agay oby4eHusa No AaHHOW ANCUUNIIUHE, N3MNOXEHHbIM B N.2.2 Ha-
CcTosiLEen NnporpaMmmbl

Llenb npomexyToyHon atTecra-
umm -

dopma NPOMEXYTOYHOM aTTecTa-

3a4€T C OLUEHKON
umm -

MecTo npoueaypbl Nony4eHus 1) y4actue obyyatoulerocs B npolegype nonyyexHus sa4éra ocyle-
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3a4yéTa B rpadmke y4yebHoOro npo- | CTBnsieTcs 3a CYET y4ebHOro BpemeHu (Tpyao0EMKOCTH), OTBEAEHHO-

uecca ro Ha U3y4yeHne AMCLUMNIUHBI
2) npoueaypa nposoautcs B pamkax BAPO, Ha nocnegHen Heaene
cemecTpa
OCHOBHbI€e YCIOBUS NONyYeHUsi 1) obyyvatoLLmMIAcs BbINOMHWI BCe BUAbl y4ebHOM paboThbl (BKMtoYvas
obyvyalowmmcsn 3a4éTa: CaMOCTOATENbHYIO) N OTYMTancs ob Mx BbINOSIHEHUN B CPOKM, YCTa-

HOBMEHHbIE rpadMKoM y4eGHOro npoLecca no ANCLUNINHE;
2) NpoLwén 3aKniynUTeNbHOE TECTUPOBaHME.

Mpouenypa nony4eHus 3avéTa - MpeacraBneHbl B POHAE OLLEHOYHBLIX CPEACTB MO AaHHOW y4ebHom

MeTogunyeckue matepuansl, on- avcumnnuHe (cm. — MNMpunoxexue 9)
pegensowme npoueaypbl OLEeHU-
BaHWsA 3HAaHUW, YMEHUN, HaBbIKOB:

OcCHOBHbIe YCNOBUA NONy4YeHns CTyAeHTOM 3ayeTa:

CTYAEHT BbINONHWMN BCe BuAbl y4ebHOW paboTbl (BkNOYas CaMOCTOATENbHY) U oTuuTancs ob umx
BbINOMHEHNN B CPOKU, YCTAHOBMNEHHbIE rpacdukoM y4yebHoro npouecca no AMCUMNINHE;
BbIMONHWIT UHAMBMAYaNbHOE 3a4aHne C OLEHKON «3a4TEHOY.

lMnaHosas npoyedypa rnoJsly4eHusi 3a4ema:

1) CTyaeHT npeabaBnseT npenofaBaTernto:

- MHOMBMAYarnbHOe 3aJaHne, oT4YeTbl K nabopaTopHbiM paboTam, KOHCNEKTbl MO CAMOCTOSATENbHO
U3yYeHHbIM TEMaM.

2) lNpenogasatenb npocmaTpvBaeT NpeAcTaBfneHHble Matepuansl M 3anucu B XypHane ydveTa
noceaemMocTM M yCneBaeMOCTU CTYAEHTOB (BbICTaBfiEHHbIE paHee CTydeHTy AnddepeHUMpOoBaHHbIE
OLEHKWN MO MToram BXOAHOro KOHTPOMS U nabopaTopHbIX 3aHATUR).

3) NpenogaBaTenb BbICTaBMASET «3a4TEHO» B 9K3aMEHALMOHHYIO BEOOMOCTb U B 3a4ETHYIO KHUXKY
CTyAeHTa.

9.1. UToroeoe TecTupoBaHue MO UTOram U3yHeHUS AUCLUNIINHbI
Mo wToram W3yYyeHUst AUCUMMNIMHBLI, ODy4aloLMecs MNPOXOASAT 3aKNouuTeNlbHOE TeCTUMpPOBaHMeE.
TecTupoBaHve aBnsieTcss popMO KOHTPOSS, HamnpaBIieHHOW Ha NpPoBepKy BrafeHus TepMUHOMorMYe-
CKAM annapaToM, COBPeMEHHbIMY MHGOPMAaLMOHHBIMU TEXHOMOMUAMW U KOHKPETHLIMU 3HAHUSAMU B 06-
nacti doyHaameHTanbHbIX U NPUKNaaHbIX AUCLMNIIWH.

9.1.1 NoaroToBKa K 3aKnNO4YUTENbHOMY TECTUPOBaHUIO MO UTOraM U3yYeHUs1 AUCLIUNIIUHbI

TecTupoBaHMe ocyLlecTBNAeTCA NO BCeM TemMaM U pasgenam OUCUMNIVHLI, BKIYas TeMbl, Bbl-
HOCMMbIE Ha CaMOCTOSITENIbHOE U3YYeHMe.
Mpouenypa TeCcTUpoBaHWUSA OrpaHWYeHa BO BPEMEHW M npeanonaraeT MakcMmarbHOe Cocpeno-
TouYeHue oby4varloLLerocs Ha BbIMONIHEHUW TECTA, COAEPXKALLEro HECKOMbKO TECTOBbIX 3a4aHUi.
TecTupoBaHue NpoBoauTCst B anekTpoHHou cdopme (B ANOC). Tect BknovaeT B cebsa 20 Bonpo-
coB. Bpems, oTBOAMMOE Ha BbiNOMNHeHWe TecTa - 60 MUHYT. B Kaxablli BapnaHT TecTa BKIMOYaKTCs BO-
npocbl B CreayloLwem COOTHOLLEHMW: 3aKpbiTble (OAMHOYHBIA Bbibop) — 25 — 30 %, 3aKkpbiTble (MHOXeCT-
BEHHbIV BbIbop) — 25 — 30 %, oTkpbITbIe — 25 — 30 %, Ha ynopsgoyeHne n cootsetcTene — 5 — 10 %.
Ha TtecTnpoBaHue BbiHOCUTCA MO 3 — 4 BONpoca U3 Kaxxaoro pasgena AUCUMnvHeb.

anMeprle BOMNpPOCHLI K U TOroBOoMy TeCTUpoBaHuUio No AucuunsinHe

1. AsTomobunb maccon 3200 ke 3a 15 ¢ OT Hauyana gBWXeHUsa passun ckopoctb 9 m/c. Cuna, co-
obLatoLLlas yckopeHue aBToMoOMIIo, paBHa ...

a) 2000 H 6) 1320 H B) 960 H r) 1920 H + n) 1780 H

2. N3 pyxbsa maccon 5 k2 BblnetaeT nynst maccon 5 - 10° ke co ckopocTbto 600 m/c. CkopocTb OT-
4aun pyXbs paBHa ...

a) 0,8 m/c 6) 0,6 m/c + B) 1,2 mlc r) 3,0 mic n) 0,4 mlc

3. BaBucumocTb npoekuun cunbl Fs oT Nnytn S gaHa Ha rpacmke. PaboTta Ha nepBbix YeTbipex MeT-
pax nyTu paBHa ...

Fs.H a a)8 [x +
6) 16 [Ox
47N B) 18 [k
::I N > r)4 [x
0 4 Sm
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n) 20 Ox

4. Teno cockanb3blBaeT MO HAKMOHHOW MIIOCKOCTM BbICOTOM h (CM. pUCYHOK). B HWXHEN Touke ero
CKOPOCTb CTAHOBUTCS PaBHOM 2 mM/c. Teno COCKOMb3HYMO C BbICOTHI ... CuntaTh g = 10 m/c’.
[MpMMeHWTEe 3aKOH COXpaHeHUs aHepruu.

a)0,1m
h 6) 0,24 m
B) 0,2 m +
r)0,3m
a) 0,25 m

5. [pu Temnepatype 27°C naBneHue rasa B 6annoHe 2 - 10° Ma. JaBneHve Oyaget paBHO 3 - 10° Ma
npv Temneparype ...

a)210 K 6) 450 K + B) 520 K r) 150 K n) 135K

6. [pun yBennyeHnn nnowagn NOBEPXHOCTW rnvuepuHa Ha 50 oM’ coBeplueHa pabota 2,95 - 10°
* K. KoadhduumneHT noBEpXHOCTHOrO HaTSXKEHUS rMULEPUHA PaBEH ...

a) 6-10°H /u

6) 4,2-102H / u
B) 9,0-10 ™ H /
r) 11,8-102H/ m
n) 59-102H/x +

7. Tpaduk npouecca, B KOTOPOM BCe COOBLLUEHHOE rasy KONM4YecTBO TennoTbl npeBpaljaeTcs BO
BHYTPEHHIO 3HEPIUI0, N300paXkeH Ha PUCYHKE ...

P a V a P a Va P a

v
v

0 TO T o vV 0 TO v
a) 6) B) r) )

v

8. T[lepBoe Hayano TepMoAVHaMWKN ANS N30TEPMUYECKOro NpoLecca umeeT BuUS ...
a) AQ=AU +A
6) AQ=AU
B) AQ=A +
r AU =-A
n) AQ=0
9. HarpeBaTenb TennoBoW MaluHbl, paboTatowen no uukny KapHo, umeeT TemnepaTypy
t; =197°C. Ecnn % TennoTbl, MOMy4EHHOW OT HarpeBaTerns, ra3 OTAAeT XONOAWUNBbHUKY, TO TEM-
nepaTypa xonoaunbHuka t, paBHa ...
a) 100°C 6) 80°C B) 110°C r) 79,5°C n) 43°C
10. Ecnu B ngeanbHoM konebatenbHOM KOHTYpe K KOHAEHCATopy MOAKMIOYUTb MapanfenibHO KOH-
AeHcaTop TaKoM e eMKOCTU, TO COBCTBEHHasi YacToTa KonebaHui B KOHTYpeE ...
a) yBenuunTcd B 2 pasa
6) yBenuuutcs B V2 pa3
B) He U3MeHuTCH
r) ymeHbWwNTCH B \2 pas +
4) YyMeHbLUuTCA B 2 pasa
11. N3 npMBeaeHHbIX 3aBMCUMOCTEN paBHOMEpPHOe BpallaTenbHoe ABMKEHNE OMNUCHIBAET ...
a) ¢p=2t>+3,  ¢,=3
6) @=5t-02t>, »=3-0,2t
B) ¢=3 w=5t
N e=5, o=3+
a) ¢=3, o=0
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12. Moes3n maccomn 4,9-10° k2 nocne npekpaLleHnsa Tarm napososa nog AeWCTBUMEM CUMbl TPEHUs
9,8-10" H ocTaHaBnuBaeTCs yepes 0aHy MUHYTY. [loes wen co CKOPOCTbIO PaBHOM ...

a) 10 m/c 6) 11 mlc B) 12 mic + r) 13 mic n) 4,5 mlc

13. Ynpyrun wap maccomn 5.10 ke KaTUTCS CO CKOpOCTbIo 20 M/c, yaapsieTcst HopManbHo 06 ynpyryto
CTEHKY M OTCKakMBaeT OT Hee 6e3 noTepu CKOpoCTU. MIMNyrnbC, NONyYeHHbI CTEHKOW 3a BpeMsi
yaapa, paBeH ...

a) OKZ'M
C
6) 4K2‘M
C
) ZKZ'M +
C
205X
C
n) 0,4K2‘M

C
14. 3a oanH umkn npousBeneHa pabota 4 K[k n xonoaunbHUKY nepepaHo aHeprmn 16 k[Dx. KL
naeanbHOW TeNMOBOW MaLUMHbI PABEH ...

a) 16 % 6) 20 % + B) 25 % r) 40 % n) 75 %
15. dopmyna, BbipaxatoLias PU3NYECKNA CMbICIT HAMPSPKEHHOCTU 3NIEKTPUYECKOro Nnons B LaHHOW
TOYKE, ...
a) E=—gradgp
6) E=k—2
e-r

B) E :i +

qnp
r E= Q 5

47 jer

__Ap

n) E= Ax

16. Ecnu gnuHy mateMaTU4ecKoro MasTHUKa YMeHbLUNTL B 4 pasa, TO ero nepuog konebaHunm ...
a) He usmeHuTcs
6) ymeHbluMTCA B 2 pasa +
B) yBenuuuTCcH B 2 pa3a
r) ymeHblunTCH B 4 pasa
4) ysenuuutcd B 4 pasa
17. AnunHa BonHbl Ae bponna ang wapuka maccon B 1 2, ABUXYLLErocs co ckopocTbio 1 cm/c, paBHa

a) 66102 cu +
6) 7,310y
B) 15-10%cu
) 14110 Bcu
n) 12,2-10%cu
18. MNpupoaa curn, OTKIOHSLWMX a-4acTuLbl OT NPSMOSIMHENHOW TpaekTopun B onbiTax Pesepdop-
aa, ...
a) rpaBuTaLMOHHas
6) anekTpomarHuTHas +
B) saepHas
r) rpaBuTaUMOHHas U saepHas
0) <4epHas u anekTpomMarHUTHas
19. CkopocTb andy3nn B 3aBUCUMOCTM OT arperaTHoOro COCTOSHMSI NPY NOCTOSIHHOW TemMnepartype

a) MakcuMmarnbHa B rasax +

0) makcMmanbHa B XNOKOCTAX

B) MakcuMMarnbHa B TBEpPAbIX Tenax

r) HeuM3MeHHa npu Nepexoae U3 O4HOro arperaTHOro COCTOSHUS B Apyroe
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20. Ecnn amnnutyga konebaHui NPY>XMHHOIO MasiTHUKA YMEHbLUUTCS B 4 pa3a, TO ero nosHas aHep-
ms ...
a) ymeHbwuTcHa B 16 pas +
0) ymeHbLNTCA B 2 pasa
B) yMeHbLUMTCA B 4 pa3a
r) He U3MeHuTcs

9.1.2 LWWKAJIA U KPUTEPUU OLLEHUBAHUA

OTBEeTOB Ha TeCTOBbI€ BONPOCbLI TeCTUpoBaHUA N0 ntToram oCBoeHuUA gUNCUUNJINHDbI

- OLleHKa «OTNMYHO» BbICTaBnseTca oby4varoemycs, ecnv nonyvyeHo 6onee 81 % npaBunbHbIX OT-
BETOB.

- OLleHKa «xopowo» — nony4veHo ot 71 o 80 % npaBurbHbIX OTBETOB.

- OLiEHKa «Y[OBIIETBOPUTENBHO» — Nnony4eHo oT 61 4o 70 % npaBunbHbLIX OTBETOB.

- OLIEHKa «HeyOoBETBOPUTENBHO» — MONy4eHO MeHee 61 % npaBubHBIX OTBETOB.

10. UHdpopmaumnoHHOe n meToguveckoe oGecrneyeHne y4eGHOro npouecca no AMCUUNINHe

B cooTBeTCTBMU C OEVCTBYIOLLMMM FOCYAaPCTBEHHBIMWU TpeboBaHUaAMY Ana peanusauun y4ebHo-
ro npoiecca no aucuunnuHe obecneumBatoLLen kadenpon paspabatbiBaeTca U NOCTOAHHO COBEpPLUEH-
cTByeTcs yd4ebHo-meToanyeckmni komnnekc (YMKL), cooTBeTcTBYHOWMI AaHHOW paboyen nporpamme u
npunaraembliii kK Hen. MNpu paspabotke YMK[ kacdeapa pykoBOACTBYETCS YCTAHOBMEHHBIMU YHUBEPCUTE-
TOM TpeboBaHWSIMU K €ro CTPYKTYpe, coaepxaHuio n ocdopmnenuto. B coctas YMK[ BxogsaT nepednc-
NEHHBbIE HWXE N OPYrNe UCTOYHMKM y4ebHOW 1M yyebHO-MeToamnyeckon MHopmauun, cpeacTa Harnsag-
HOCTW.

OnekTpoHHas Bepcus akTyansHoro YMKI, agantupoBaHHas ans obyyarowmxcs, BbICTaBNAeTCcsA B
WHOpMaLNOHHO-0bpa3oBaTenbHON cpeae yHuBepcuTeTa.
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