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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

KomneTteHuuu, .
KoMnoHeHTbl KOMneTeHLUN,
8 cboPM"POBaH"" koto- Koa n HaumeHo- dopmupyembie B pamkax AaHHON OUCLUNIUHBI
pbiX 3agencTBOBaHa guc- -
R BaHWe MHAWKaTopa (kak oXrMaoaembIv pe3ynbTaT ee OCBOEHMS)
LOOCTUXEHUN KOM-
neTeHUum yMeTb Aenatb BNaAeTL Hasblka-
Kong, HanmeHoBaHue 3HaTb W NOHMMaTb 4 MU
(nencTBoBaTh)
(MmeTb HaBbIkK)
1 2 3 4
O6wenpoceccnoHanbHbie KOMNeTeHLUN
OlK | CnocobeH pewatb | UO-lonk11: OEMOH- | dmsnyeckne Be- | HA Ka4yeCTBEHHOM | nMpoBeAeHus  u-
-1 TUMNOBbIE 3a0a4yv | CTpUpyeT  3HaHWE | NUYMHBI, KayecT- | U KONMMYECTBEH- | 3MYECKOro 3Kcre-
nNpodeCccMoHanbHOM | OCHOBHbIX 3aKOHOB | BEHHO M KOMM4Ye- | HOM YpOBHE MNpu- | pMMEHTa B COOT-
OeaTenbHOCTH Ha | MaTeMaTU4eCKuX, CTBEHHO OMWCbI- | MEHATb  3aKOHbI | BETCTBUM C  CO-
OCHOBE 3HaHWI OC- | ecTecTBEHHOHayu- BaloWue SBreHUs | UMK Ons onu- | BPEMEHHbIM
HOBHbIX 3aKOHOB | HbIX M 06Lenpo- | npupoapl, WX | caHMa ¥ NpOrHo- | ypOBHEM  pa3Bu-
MaTeMaTUYECKUX, deccnoHanbHbIX CBAA3b. 3MpoBaHua nose- | Tna HTTI.
€CTECTBEHHOHay4- OUCUMNMNH, Heob- aeHvs  dusnde-
HbIX W 0Owenpo- | xoguMbIX Anst pe- CKMX MPOLECCOB U
deccrmoHarnbHbIX LieHnst TUMOBbIX CUCTEM, MPOMUCXO-
ONCUMNIMH € npu- | 3adady  npodeccuo- OAWmMx B Nouse,
MEHEHMEeM UWH(Op- | HanNbHOM JesTenb- pacTeHusx u npo-
MaLMOHHO- HOCTMW. AyKuun.
KOMMYHUKaLNOHHBIX
TEXHOMOMN.
Na-20nk-1.2: nC- | OCHOBHblE npo- | NPUMEHATbL  BO3- | MPUMEHEHUA KOM-
nonb3yeT  3HaHUSA | rPAMMHbIE  MPO- | MOXHOCTU KOM- | MbIOTEPHbIX MpPO-
OCHOBHbIX 3aKOHOB | OyKTbl, MOMOratw- | MbIOTEPHbIX NPO- | rpaMm Ans obpa-
MaTemaTuyecknx W | wmne obpabaTbl- | rpamm ans obpa- | 60TkM, aHanu3a u
€CTECTBEHHbIX HayK | BaTb akcnepu- | GOTKM M aHanu3a | UHTepnpeTauun
ONS pelleHns cTaH- | MeHTarnbHble [aHHbIX, nony- | AaHHbIX, nony-
OapTHbIX 3afaJv | gaHHble, CTPOUTb | YaeMblX B pe- | YaeMblx B  pe-
capoBoAcTBa. rpacdukn, Moge- | 3ynbTate uccre- | 3ynbTtate uUccne-
nupoBatb u3nN- | JOBaAHUW npouec- | AoBaHMK npouec-
YyecKkne MpoLEecChl | COB, MNPOMUCXOASA- | COB, MPOMCXOAs-
N SABMEeHMs, MNpo- | WMx B MNOYBe, | WMX B  MNOYBE,
nexopsiumne B | pacTeHusiX U Npo- | pacTEHUsIX U Mpo-
noyBe, pacTeHUsIX | OyKLMW. 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
*
Bug yuebHon paboThl cemectp, kype
0YHag copma 3a04Hasa popma
2 cem. Ne kypc
1. AyauTOpHbIe 3aHATUA, BCEro 54
- nekunun 22
- MpaKTNYeCKNe 3aHATUSA (CemMmmnHapbl) 4
- nabopaTtopHble paboTbl 28
2. BHeayauTopHas akageMuyeckas paborta oby4varowmxcs 18
2.1 ®ukcupoBaHHble BUAblI BHeayAUTOPHbLIX CAMOCTOATE b~
HbIX paboT:
BbinonHeHne n cgava/zawmrta nHaMBuayansHOro/rpynnoBoro 3aga-
HUSA B BUge™**
- HauBUAyansHoe 3agaHve 6
2.2 CamocTosiTenbHOe U3y4eHne TeM/BONPOCOB NporpaMmbl 4
2.3 CamonofroToBKa K ayGUTOPHbLIM 3aHATUAM 4
2.4 CamonoAroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLIEHOYHbIX MEPONPUATUAX, NPOBOAMMbIX B paMKaXx TEKYLLEro 4
KOHTPONS OCBOEHMS AUCUUNIMHBI (3@ UCKITIOYEHUEM yYMEHHbIX 8
nn. 2.1 —2.2):
O6wasn Tpyao0eMKoCTb AUCLUNIIUHDI: Hacw 2
3ayeTHble eQUHNLbI 2

lNpumeyvaHue:

* — cemecmp — ANs O4HON Y O4HO-3a04HON POPMbI OBYHEHUS, KypC — ANA 3a04HON hOpMbl 0ByYeHUs;
** — KP/KI, pedepara/acce/npeseHTaumnm, KOHTPObHOM paboTbl (Ans obyyatowmxcst 3a04HON hopMbl 06y4eHUs1), pac4eTHO-

rpadgouyeckon (pacyeTHo-aHanuTUYeckoi) paboTbl 1 ap.;

2.2. YKpynHeHHas cofepxaTtefibHas CTPYKTypa y4eO6HON AMCLUMNNUHBI U o6Llas cxema ee
peanusaumm B y4eGHOM npouecce

TpydoemkocTb pasgena v ee pacnpegenenve | & o & |§_
no Bugam y4ebHomn paboThbl, Yac. q% = -8— -
AyautopHas paboTa BAPC 3 ,‘; c 3
3aHATUS 2’3 Toc
[0} S 3 s X %
Homep 1 HaumeHoBaHwe o ° 5 =03 5383
pasgena ACLMNNMHBI. 3 < |S5| 3 I S5¢3 $L<
o x g z o © 5 Pl 2oz
YKpYNHEHHbIE TEMbI pasgena =) 5 5 | 8o g 5 a & E—g ol ¥ ®
S| g | 8|8 5| 5| 85|88 | £%%¢
[ = X o = z Q oz Q.
x @ o) Q o] = ¥ @©
® O te) § s = o @
28| © Z 9
[= C S 8‘ P o &
=
8 © z s
1 2 3 4 5 6 7 8 9 10
OyHas popma obyyeHus
MexaHuka 15 12 4 - 8 3 1 KOH- OrK-1
1.1. Kunemartuka 7 6 2 - 4 1 0,5 Tpon
1 | 1.2. OuHamuka 8 6 2 - 4 2 0,5 bHasi
pa-
6oTta
MonekynsipHasa d1M3nka n TepMmoauHa- 11 8 4 - 4 3 1 Tec- OrK-1
MUKa TMpO
2 | 2.1. MonekynsapHas dusuka 5 4 2 - 2 1 0,5 Ba-
2.2. TepmognHamuka 6 4 2 - 2 2 0,5 Hune
OneKkTpuyecTBO U MarHeTU3M 11 8 4 2 2 3 1 KOH- OrkK-1
3.1. OnekTpuyecTso 5 4 2 - 2 1 0,5 Tpon
3 | 3.2. MarHeTu3am 6 4 2 2 - 2 0,5 bHast
pa-
6oT1a
4 Kone6aHusi n BONHbI 9 6 2 2 2 3 1 Tec- OrkK-1
4.1. KonebaHwus 5 3 1 - 2 2 0,5 TMPO




4.2. BonHbl 4 3 1 2 - 1 0,5 poBa

Ba-

Hue
OnTtuka 19 16 6 - 10 3 1 Tec- OriK-1

5.1. l'eomeTpuryeckasn onTuka 7 6 2 - 4 1 0,5 TMPO

5 | 5.2. BonHoBas onTuka 7 6 2 - 4 1 0,25 Ba-

5.3. KsaHTOBas onTuka 5 4 2 - 2 1 0,25 Hue
ATOMHas u sagepHas ousmka 7 4 2 - 2 3 1 Tec- OrK-1

6.1. AToMHag cumsmka 4 3 1 - 2 1 0,5 TMpoO

6 | 6.2. ApepHas dusnka 3 1 1 - - 2 0,5 Ba-

Hue

lMpomexyToyHasa aTTecTauusi X X X X X X 3a-

yer

c
oueH
Kom
Wtoro no aucuunnuHe | 72 54 22 4 28 18 6

3. OBLLUME OPIFAHU3ALUMOHHBLIE TPEBEOBAHUA K YYEEHON PABEOTE OBYYAIOLErOCA
3.1. OpraHusauus 3aHATUIN U TpeboBaHUA K y4ebHoM paboTe obyyvatrowerocs

OpraHu3aums 3aHaTUN N0 AUCLMNIIMHE HOCUT LMKITMYeCckuin xapakrep. o BceM wectu pasgenam
AVCUMNINHBI NPeAyCMOTPEHa B3auUMOYBs3aHHasA Lenodvka ydebHbix paboT: nekums — nabopaTopHoe /
npakTU4ecKoe 3aHATME — caMocTosATeNnbHaa paboTta obyyatoLlmxcsa (ayanTopHas n BHeayguTopHasd). Ha
3aHATUSAX CTyAEeHYecKas rpynna nonyyaeT 3agaHus 1 pekoMmeHgauum.

[ns cBOEeBpeMEHHOMW noMowWM ObyyalWwmMMca Mpu  U3yYeHUN OUCUMMMMHBI  Kadedpon
OpraHu3yloTCs WHAMBMAYalbHbIE W [PYMNMNOBble KOHCYMbTauuu, YyCTaHaBnMBaeTCs BpeMs npuvema
BbIMOSTHEHHbIX paboT.

YuuTbiBas cTaTyc AUCLUMMIIMHBI, K €€ U3Y4EHUI0 NPeabsaBnsioTCsa creaylolme opraHn3auoHHbIe
TpeboBaHus:

- obsAsartenbHoe nocelleHne oby4arLMMCst BCEX BUAOB ayaAUTOPHbIX 3aHATUN;

- BeJEeHMe KOHCNEKTa B XOA4E NEKLMOHHbIX 3aHATUN;

- Ka4yecCTBEHHasl caMoCTOsiTeNbHas MOAroToBKA K MPaKTUYECKMM W nabopaTopHbIM 3aHATUSIM,
aKkTMBHasa paboTa Ha HuX;

- aKTUBHas, PUTMWYHAs camMOCTOsITeNbHasA ayauMTopHas U BHeayauTopHasa pabota obyvarowerocs

B COOTBETCTBUM C MnaHom-rpacpmMkom, CBOEBpPEMEHHas cpada npenogaBaTenio OTYETHbIX

AOKYMEHTOB MO aygUTOPHbIM 1 BHEayaAUTOPHbLIM Braam paborT;
- B Cnydyae Hanuums nNponyLleHHbIX obyvalwmmcsa  3aHATMN, HeoBXOAMMO  Monyy4uTb
KOHCYMbTauMIo N0 NOArOTOBKE U 0OPOPMIEHMNIO OTAENbHBIX BUAOB 3a4aHUN.
[ns ycnewHoro ocBoeHus AMCUMNIUHBI, obyyaroemycs npegnaratoTcs y4ebHO-MHPOPMaLMOHHBbIE
WCTOYHUKMN B BUAe y4ebHOoI, ydeOHO-MeTOaNYECKOM NMTEpaTypbl MO BCEM pasgenam.

3.2 YcnoBus gonycka K 3adyeTty

3ayeT sABnseTcs OPMON KOHTPOIS, KOTOPbIA BbICTABNAETCA O0Oy4alllemMycss COrnacHo
lMonoxeHuto 0 TekyLlen, NPOMEXYTOYHOM aTTecTaunn cTyaeHToB u cnywatenen B #rbOY BO Omckoro
AY, BbINOMNHMBLLEMY B MOSTHOM OObeEMe Bce nepeducrieHHble B n.2-3 TpeboBaHus K ydebHon paboTe,
BbINOSHMBLUEMY WHAOMBUAYaANbHOE 3aflaHUE C OLIEHKOW «3a4dTeHo». B crnyyae He NonHOro BbIMOSTHEHMS
YKa3aHHbIX YCIOBUA MO YBAXWUTENbHOW MpUYMHE, CTYAEHTY MOryT ObiTb MNPeAnoXeHbl OTAeSNbHble
3a[jaHus No NponyLeHHOMY y4ebHOMY MaTepuany.

4. NEKUMOHHBIE 3AHATUA

Ona mayyalowmx OUCUMMNNHY YATAOTCA NEKUMM B COOTBETCTBUM C NMaHOM, NpeacTaBfeHHbIM B
Tabnuue.

Ne TpyAoemkocTb no
- pasgerny, 4yac.

anMeHﬂeMble NHTEe-

Tema nekuum. OCHOBHbIE BOMPOCHI TEMbI pakTuBHble hopMbl
ouHast 3aoyHas
0ob6y4eHus

¢dopma dopma

pasgena
nexkuum




3

6

Tema: KuHemamuka rnocmynamersibHo20 U epalya-
meibHo20 OB8UXKEHUSI.

1. Beegenue. MNpeameT usukm 1 eé cBa3b CO CMEX-
HbiIMM Haykamu. O6Lime meToabl nccregoBaHusa u-
3M4eckuX siBNeHnn. Passntme usmkm n TEXHUKU 1 UX
BNuaAHWe Apyr Ha gapyra. KpaTkuid ncTopuyeckun
o4yepK pasBuTUA DU3UKM U XapakTepuctuka eé co-
BPEMEHHOIrO COCTOSHUS. Ponb OTeYeCcTBEHHBbIX Y4é-
HbIX B pa3suTum cmsukn. CogepxkaHme Kkypca Usmku.
CesA3b Kypca U3MKU C ApPYruMu oBLLeHay4HbIMU,
obLeTexHm4eckMMm 1 cneumanbHbIMU OUCLUNNUHA-
mu. Ponb kypca B chopmupoBaHun cneumanuctos
arpobuonorn4eckoro Npoguns.

2. KnHematuka Toukn n TBEpAOro Tena. epemelle-
HMEe, CKOPOCTb U YCKOpPEHWe, TaHreHumanbsHasi u Hop-
MarnbHas cocTaBnsowme yckopeHus. CBA3b Mexay
BEKTOPaMM JNIMHEWHbIX W YITOBbIX CKOPOCTEN U YCKO-
peHui.

JNlekunsi-
BU3yanusauus.

Tema: [JuHamuka nocmynamenbHo20 U epaujamersib-
HO20 08UXKEHUS.

1. MHamnka maTepuanbHon Touku. NHepums, macca,
uMmnynbc, cuna. 3akoHbl HbloToHa, nx dusmyeckoe
coaepXxaHune 1 B3aumHas cBs3b. IHepumanbHble cuc-
TeMbl oTcyéTa. puMHLUMN OTHOCUTENBHOCTM B Mexa-
HUke. He3aBMCMMOCTb MaccChl OT CKOPOCTU B Kraccu-
Yeckon mMexaHuke. [paHvubl NPUMEHMMOCTW Knaccu-
YecKom N pensaTUBUCTCKON MexaHuku. CUCTeMbl KO-
opavHat, obnagatowume yckopeHunem. Cunbl MHEpUUN.
MoHATMe 06 3KBMBANEHTHOCTW CUM UHEPLUKN U FpaBu-
TaAUMOHHbIX CUN. 3aKOoHbl COXpaHeHMsl. 3aKOoH coxpa-
HeHust umnynbca. MNpyUHUMN peakTUBHOIO ABWXKEHUSI.
Pabota nepemeHHoW cunbl. KuHeTndeckass n NOTEH-
unanoHasa 3Heprusa. 3aKOH COXpPaHEHWUs JHepruvM B
MEeXaHuKe.

2. OnHamuka BpawaTensHoro ApwxeHusa. BpaleHne
TBEPOOro Tena BOKPYr HEMOOBWXHOW OCW, €ro Mo-
MEHT UHEPLWM N KMHETUYEecKas aHeprusi. BTopow 3a-
KOH AWHaMUWKX NS BpallaTenbHOro ABMXEHUS. 3akoH
COXpPaHeHUs1 MOMEHTa uMMynbca AN CUCTEMbI Ten.
'pockonuyeckuii achdpekT. Cunbl ynpyroctu, TpeHUsi
n TaroteHus. Ynpyroe Teno. 3akoH 'yka. Cunbl Tpe-
HUS1, NX Knaccudumkauus. 3akoH BCEMUPHOrO TSroTe-
Hus. 3akoHbl Kennepa. paBuTtaumoHHoe none. [as-
NeHVe B HEMOABWXHBIX XMOKOCTAX WU rasax. 3akoH
Apxvmepa v 3akoH NMackans. JaBneHne B OBUXYLLMX-
CSl XMOKOCTSAX U rasax. YpaBHeHue BbepHynnu. Bas-
KOCTb XXMOKOCTEWN U ra3os.

Jekumns-
BM3yanusauusi.

Tema: MonekynsipHasi cousuka.

1. MNoHaTre naeanbHOro rasa. YpaBHEHUE COCTOSIHWSA
naeanbHoro rasa. OCHOBHOe ypaBHEHMe MOeKynsp-
HO-KMHeTNYeckon Teopun rasoB. CpedHss 3SHeprus
MOSEKYIbl, MOMEKYNAPHO-KUHETUYECKOE TONKOBaHWe
Temnepatypbl. MakcBennosckoe —pacnpegeneHuve
mMonekyn no ckopoctam. OnwIT LWTepHa.

2. bapowmeTtpuyeckas c¢opmyna. BbonbumaHoBckoe
pacnpefeneHne 4actuy B MOTeHUManbHOM rore.
YMcno CTONKHOBEHUM M CpedHAs AnvHa cBOGOOHOro
npobera monekyn. fBNeHWs nepeHoca B rasax:
onpdysns, TennonpoBoAHOCTL U BHYTPEHHee Tpe-
Hue. dnddysnoHHble Hacockl. CBOMCTBa rasoB npu
MarnbIX AaBMEHNUSIX.

JNekuuns-
BU3yanusauus.

Tema: TepmMoOuHamuKa.

1. lMepBoe Havyano TepmoaMHaAMMUKW. BHyTpeHHss
3HEprus cUCTeMbl kak yHKUMSA cocTosiHuA. Konuue-
CTBO TEMMOTbI. AKBUBANEHTHOCTb TEMSOThI U paboThl.
Cnocobbl  Tennonepegaun. [pMMeHeHWe nepBoro
Hayana TepMOAMHaMMUKM K pasfMyHbIM U30MnpoLec-
cam. PaboTa rasa B nsonpoueccax. Agnabatuyeckuii

Jlekuyus-
BU3yanusauus.

10




npouecc. CteneHn csoboabl Mornekyn. BHyTpeHHss
3Heprus uvaeanbHOro rasa. TennoémKocTM ras3oB.
Btopoe Havano TepmoguHamukmn. Kpyroeble, Heobpa-
TUMbIe U 0bpaTtumMble npouecchl. [MpuHUMN OencTBKs
Tennoson mawuuHbl. Linkn KapHo u ero KMA. SHTpo-
nusi. CTaTUCTUYECKUA CMbICNT BTOPOro Hadana Tep-
mMoauHaMmukn. CBA3b  3SHTPOMMU U BEPOATHOCTWU.
CBonctBa CTAaTUCTUYECKUX CUCTEM, COCTOSALLMX W3
60bLUOro Yrcna YacTuu,.

2. XnakocTb. [TOBEPXHOCTHLIN CMOW >KUAKOCTW.
YpenbHas noBepxHOCTHast aHeprus (MOBEPXHOCTHOE
HaTsXeHve). ABNeHns cMavmBaHUa U HeCMadvBaHUs.
KanunnsapHele asnexnus. Teépable Tena. Kpuctannu-
yeckne n amopdHble Tena. Tunbl KpUCTanIMYeCcKnx
pewéTtok. MoHo- n nonukpuctannel. lMnaeneHne u
ncnapeHue TBEPAbIX Ten. TennoBoe paclunMpeHune
TBEPAbIX Ten. 3akoH [ionoxra u Mtu.

Tema: dnekmpu4ecmso.

1. OnekTpuyeckoe none B Bakyyme. 3aKOH coxpaHe-
HMSA anekTpuyeckoro 3apsaa. 3akoH KynoHa. Hanps-
»EéHHocTb nonsi. Teopema OcTtporpagckoro-laycca un
€€ NpYMEHEHNe K BbIYMCINEHUIO HanpPsXKEHHOCTU Mo-
nen. PasHocTb noTeHumanos. [MpOBOOHMKM B 3mnek-
Tpuyeckom none. PaGoTa cun nonst No nepemeLle-
HUIO 3apsnoB. Linpkynsaumsa BekTopa HanpshkEHHOCTY.
MoTeHuman. MeToabl ero namepeHus. Ceasb Mexay
HanNpsKEHHOCTbIO M PasHOCTbIO MnoTeHuunanos. [lo-
TeHuMan TOoYeyHoro 3apsga, gunons, cdepbl. Pac-
npeaeneHne 3apsiAoB Ha NPOBOAHMKAX. [ManekTpuku
B anekTpuyeckom none. 3Heprus nons. CeobogHble n
CBsi3aHHble 3apsaabl. HanpsXEHHOCTb Nonst B AManekx-
TpUKe. AneKkTpuyeckoe cMelleHne. DNEKTPOEMKOCTb.
KoHgeHcaTopbl. OHeprusi koHAeHcaTopa. JHeprus
3NEKTPUYECKOro nons.

2. TepMO3nNeKTPOHHasa 3MUCCUSA. OMNEKTPOHHbIE Mnam-
nbl. Buabl rasoBoro paspsga. HecamoctoaTenbHbIN
paspsg. Tnewwun, oyroBon, UCKPOBOW U KOPOHHBIN
pa3psabl. AneKTpoHHas Teopusa metannos. Onpege-
neHve sapsga anektpoHa. OnbiT MunnukeHa. Knac-
cuyeckas Teopus anekTponpoBogHocTU. BeiBog 3a-
koHa Oma. HepoctaTkm knaccuyeckon Teopuu Me-
TannoB. KeaHToBas Teopusi mMeTannoe u nonynpo-
BoaHwukoB. lMonynpoBoaHukn. ekt Xonna. Pabo-
Ta BbixoAa. KoHTakTHbIe SBNeHus.

JNlekunsi-
BM3yanusauusi.

Tema: MazHemu3sm

1. MarHutHoe none. MarHuTHOe B3ammogencTemne
TokoB. 3akoH Amnepa. MarHutHas uHAykums. 3akoH
Bbuo — Caeapa — Jlannaca. None npsAMonMHENHOro u
KPYroBOro TOKOB. 3aKOH MOFHOro Toka (Teopema O
UMPKYNSILMW BEKTOpa MHOYKUMW MarHUTHOrO nons).
MarHuTHOe none coneHouaa. MarHuTHbIM NoTok. Pa-
00Ta nepemMelleHnst KOHTypa C TOKOM B MarHUTHOM
none. J3neKTpoOMarHWTHas MHOYKUMS. SnekTponBu-
Xywas cuna wmHaykumn. 3akoH dapages U 3akoH
JNleHua. Bblumcnenne 3JOC u3 3akoHa coxpaHeHus
aHeprun. CamouHaykuus. MIHAYKTUBHOCTb. JHeprus
MarHMUTHOro nons.

2. MarnuTtHble cBolcTBa BeuwlectBa. HamarHmnymsa-
HMe BewlecTBa. HanpspkEHHOCTb MarHMTHOro Mons.
Linpkynauusa Hanpspk€HHOCTM MarHUTHOro nons. Mar-
HUTHasA MPOHULAEMOCTb M MarHuTHasi BOCMPUMMYU-
BOCTb. [uamarHeTu3m, napamarHeTuam, ceppomar-
HeTn3aMm. Touka Kiopu. Mmctepesuc. ®epputsbl. OBuxe-
HWe 3apsbKeHHbIX YacTul B MarHuTHoMm none. Cuna
JlopeHua. lMpuHuun gencTeusa uuknoTpoHa. MarHuT-
Hasg (POKYCUPOBKA ANEKTPOHHOIO Nyya.

Jlekumns-
BM3yanusauusi.

Tema: KonebaHusi U 80/1HbI.

1. YpaBHeHMe rapmoHunyeckmnx konebdbaHun. Ceobog-
Hble konebaHus. MaTtemaTu4eckuin 1 NPYXMHHbIA Ma-

JNlekuusi-
BU3yanusauus.
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ATHUKN. PU3NYECKU MaATHUK. DHEpPrust rapmMoHunye-
ckux konebaHuin. CrnoxeHne kornebaHuin. BbiHyxaeH-
Hble konebaHusa. PesoHaHc. BonHbl. ObpasoBaHue
BOJIH. MNpoaonbHble M NonepeYHble BOMHbI.

2. OnektpomarHuTHble konebaHusa. KonebaTtenbHbin
pa3psg koHaeHcaTopa. CobceTBeHHble konebaHusi B
KOHType. 3aTyxawwme konebaHnus. BbIHyXaeHHble
konebaHus. FAeneHne pesoHaHca. YpaBHeHus Mak-
cBenna. OneKTPOMarHWTHble BOMHbl.  YpaBHEHUSA
MakcBenna B mHTerpanbHoi ¢popme. CkopocTb pac-
NPOCTPaHEHUs]  ANEKTPOMarHWTHbIX BOMNH. BekTop
YmoBa — lMontuHra. OnbiTel Mepua. OTKpbITUE CBSA3U
A.C.TonoBbIM.

Tema: [eomempuyeckas onmuka.

1. 3akoHbl reomeTpuyeckor onTukn. MpuHumn on-
reHca u npuHuun depma, BbIBOL 3aKOHOB reoOMeTpu-
yeckon onTukn. CkopocTb CBeTa U MeToAbl e€ usme-
peHusi. OTpaxkeHne cBeTa OT MITOCKMUX U ChepnyecKmx
3epkan.

2. MNpenomneHne ceeTa Ha cepuUvecKkMx NOBEPXHO-
ctax. Jlnnsbl. MorpewHocTn ontuyeckux cuctem. On-
Tudeckme npnbopsi.

Jlekumns-
BM3yanusauusi.

Tema: BonHogasi onmuka.

1. NHTepdepeHums ceeTa. KorepeHTHOCTb U MOHO-
XpOMaTUYHOCTb CBETOBbIX BOMH. Cnocobbl nony4ve-
HUS1 MHTEPAEPEHLMNOHHBIX KapTUH OT ABYX UCTOYHU-
KoB. [lonocbl paBHOM TOMNWMUHBI U PaBHOMO HaKroHa.
MpoceeTnenne ontukn. NHTepdepomeTpsl. Audpak-
una ceeta u ycnoeua eé€ Habnogenus. MNpuHUMn
[onreHca — ®peHens. MNpsaMmonnHerHoe pacnpocTpa-
HeHue ceeTa. [Mdpakumsa Ha OOUHOYHBIX OTBEPCTUSAX
n akpaHax. AndpakumoHHasa peLlléTka n eé npumeHe-
Hue. [Oudpakumss Ha NPOCTPaHCTBEHHOW peLLETKE.
$opmyna Bynbda — bparra. Pa3pelatowas cnocob-
HOCTb ONTUYECKMX UHCTPYMEHTOB.

2. Monsapusauusa ceeta. EctecTBeHHbIV CBET M pas-
NNYHbIE TUMbI MOMAPMU3OBAHHOrO cBeTa. AHanu3 no-
nsipu3oBaHHoOro ceeTa. MNonspusauns Npy OTpaxXeHuu
1 npenomrneHvun. [BoviHoe ny4YenpenomrieHne u ero
06bsicHeHue. OpHoocHble kpuctannbl. [Monspusyto-
lwne npusMbl, NONsApounabl U UX npumeHeHue. MNoHs-
TMe 06 uvHTepdepeHunM NONApPU30BaHHOIO CBeTa.
BpalueHune nnockoctu nonsipusaumu. [ucnepcus cee-
Ta Cnocobbl HabnogeHusa gucnepcumn ceeta. lMpus-
MaTMYECKUA U OMAPAKUMOHHBIM cnekTpbl. lMoHATue
06 3nekTpoHHOW Teopwun aucnepcumn ceeTa. CBA3b
aucnepcun ¢ nornoweHnem. 3akoH byrepa. Liseta
TeN U CNEKTPbI NOIMOLLEHUS.

JNlekunsi-
BM3yanusauusi.

10

Tema: KeaHmosasi onmuka.

1. TennoBoe wm3nyyeHne. PaBHOBecHOe M3ny4yeHuve.
JlyyencnyckatenbHaa v nornowarensHas cnocobHo-
cTn. AbcontoTHo YépHoe Teno. 3akoH Kupxroda. 3a-
koH CtedaHa — bonbumaHa. Pacnpeaenenune sHep-
rMm B crnekTpe abcontoTHO YépHoro Tena. KeaHTtoBasi
rmnoTtesa u cdopmyna NnaHka. OnTuyeckas nupomeT-
pusi.

2. KeaHTOBble fiBNeHus B onTuke. PoToanekTpuye-
ckuii adpdpekT M cnocobbl ero HabnogeHns. OcHoB-
Hble 3akoHbl hoToahdekTa. YpaBHeHne SMHWITENHA.
doTO3NEMEHTbI, POTOYMHOXUTENMU U NX MPUMEHEHME.
Haenenune ceeta. OnbiThl JlebeneBa no gokasaTtenb-
CTBY CYyLLECTBOBaHUA OaBMneHUs cBeTa. JrekTpomar-
HATHOE W KOPMyCKynsipHOe OObACHEHUEe [aBrneHus
ceeTa. Macca n nmnynec cdotoHa. dddekt KomnTo-
Ha n ero o0 bSICHEHME.

Jlekumns-
BU3yanu3sauus.

11

Tema: AmomHasi u sdepHasi pu3uka.

1. Atom Pesepcopaa — Bopa. HecoctosaTenbHOCTb
Knaccuyeckon Teopun atoma. [JMCKpeTHOCTb 3Hepre-
Tdeckmx ypoBHen. MNocTtynaTel Bopa u npoucxoxae-

JNlekuusi-
BM3yanusauusi.
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HWe nMHen4yaTbiX CnekTpoB. ATOM Bogopoda U ero
crnekTp no teopun Bopa. AnemeHTbl KBaHTOBON Me-
xaHukn. OnbiTHOE O0GOCHOBaHWE KOPMYCKYNAPHO —
BOITHOBOro Ayanuama matepuun. Popmyna ae bponns.
paHuubl NPUMEHMMOCTU KMACCUYECKON MEXaHUKMN.
OnbiT WTtepHa n Mepnaxa. CnuH anekTpoHa. CnuHo-
Boe kBaHTOBOe uwucno. lMpuHumn Maynu. Pacnpeae-
neHve anekTpoHoB B atome. [lepmnoanyeckas cucte-
ma anemeHnToB [./. MenHgoeneeBa. PeHTreHoBCKkME
Ny4un, ux cnekTpbl. MNpuHUMN gENCTBUSA Nasepa.

2. flBneHve paamoakTMBHOCTU. PaguoakTvBHOe W3-
nyyeHue. 3akoH paamMOakTMBHOro pacnaga. 3akoHo-
MepHoCcTM a- M fB-pacnaga. [lpaBuna cmelleHus.
CtpoeHne agpa. CoctaBHble YacTu siapa — NPOTOHbI
N HenTpoHbl. OCHOBHbIE XapaKTEPUCTUKU HYKIOHOB:
macca, cnuH. BaavmonpespalyeHns HyknoHos. Hen-
TpyHO. B3auMmopeincTBMe HYKIMOHOB W MOHATME O
AfepHbiX cunax. [dedekT macchl, 3Heprust cBaAsn U
ycTonumBOCTb sifep. AgepHble peakumn. OCHOBHblE
TUNbl AOEPHBIX peakuun. VckyccTBeHHas pagmoak-
TMBHOCTb. PagnoakTnBHble M30TOMbI M UX NPUMEHEe-
Hne. Peakuusi peneHus. LlenHass peakums. Peakuus
cuHTe3a. BopopopHo-yrnepofgHbii  umkn. 3Heprus
ComnHua v 3Bé3sa. lNpobnembl ynpaeBnseMbix TepMo-
SOEPHbIX peakumi.

O6Lwas TPyA0EeMKOCTb NEKLMOHHOTO Kypca

22

X X

Bcero nekuui no gucumnimHe: yac. M3 HUX B MHTEPaKTUBHON hOpME: yac.
- 04Hasa hopma obyyeHus 22 - 04HasA hopmMa obyyeHus 22
- 3a04Has popma obyyeHuns X - 3a04Has popma obyyeHuns X

lpumeyaHus:
- MaTepuranbHO-TeXHU4YecKkoe obecneyeHne NeKUMOHHOIO Kypca — cM. lNpunoxeHwve 6;

- obecneyeHne NEKLMOHHOIO Kypca y4yebHol, yuebHOo-MeToauyeckon nutepaTypon 1 nHbiMn 6ubnmoteyHo-
MHOPMaLMOHHBIMK pecypcammn 1 cpeacTesamu obecneveHns obpasoBaTenbHOro npouecca — cM. MNpunoxexust 1 un

2.
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5. MIPAKTUYECKUE 3AHATUA NO ANCLUMIMHE U NOArOTOBKA K HUM

l'lpaKTqucme 3aHATUA NO KypCYy NpoBOAATCA B COOTBETCTBMM C NJ1aHOM, npeacrtaBiieHHbIM B Tabnu-

ue.
Ne TpyaoemkocTb No
pasgeny, yac.
o | w Tema 3aHaTug / ouHast / Wcnonb3yemble CBssb 3a-
SS| = MpumMepHbIe BOMpoOChI Ha o6cy»<FeHme OUHO- saounas | HTEPaKTMBHbIE HATUSA C
g | & (ANs ceMnHapCKUX 3aHATUI) dopMbI** BAPC*
@ g z 3a04Has cdopma
o2 | ® dopma
1 2 3 4 5 6 7
3 1 | PeweHue 3agad Ha Temy «MarHeTuamy. 2 - YyebHasa guc- ocCr
1. 3agaym Ha Temy «MarHuTHoe noney. Kyccus.
2 3apaun Ha TeMy «ONeKTpOMarHWTHasi WH-
OYKUMS».
4 2 | PeweHue 3ada4y Ha memy «BosHbI». 2 - YyebHasa guc- ocn
1. 3apgaun Ha Temy «BomHoBble npoueccol. Kyccus.
lMpogonbHble 1 nonepeYyHble BOSHbIY.
2. 3apaun Ha Temy «YpaBHeHue Oerylien
BomnHbl. ®asoBas ckopocTb. BonHoBoe ypaBs-
HeHue».
3. 3aga4n Ha Temy «[TpuHUMN cynepnosnuun.
[pynnoBas ckopocTb».
Bcero npaktnyeckmx 3aHATUM No gucumnin- | 4ac. M3 HUX B MHTEPaKTUBHON GhOpME: yac.
He:
- OYHag dopma 0byyeHus 4 - OYHas popma 0byyeHus 4
- 3a04Has popma obyyeHuns - - 3a04Has bopma obyyeHus -
B ToM uucne B hopme CEMUHAPCKMX 3aHs-
M
- 04Has popma 0byyeHust -
- 3a04Hasn popma obyveHus -

* YcnogHbie 0603HavYeHUs:

OCIl - npepycmoTpeHa obszatenbHasi camonoarotoBka K 3aHaTuo; Y3 CPC — Ha 3aHsATUMM BblgaeTcs 3ajaHue Ha
koHkpeTHyto BAPC; MNP CPC — 3aHATME cogepxaTtenbHo 6a3vnpyeTcst Ha pesynbTaTtax BbIMNOMHEHUs obyyarowmmest
KOHKpeTHo BAPC.

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

lNpumeyaHus:
- MaTepuanbHO-TEXHNYeckoe obecnedyeHne NpakTUYECKMX 3aHATUIN — cM. [Npunoxexne 6;
- obecrneyeHve nNpaKkTU4eCcKnx 3aHATUA y4yebHon, y4eBGHO-MEeTOAMYECKON nuTepaTtypon U WHbIMW GUBIMoTevHo-

MHOPMaLMOHHLIMU pecypcaMun U cpeacTBamm obecrnedyeHns obpasoBaTenbHOro npouecca — cM. Mpunoxennus 1 u
2.

MoaroToBka 0Gy4YalOLLMXCA K NPAKTUYECKMM 3aHSITUSIM OCYLLECTBNSIETCS C Y4ETOM 06LLEen CTpyK-
Typbl y4ebHoro npouecca. Ha npakTyecknx 3aHATUSIX OCYLLECTBRSIETCH BXOOHON U TEKYLLMIA ayauTop-
HbI KOHTPOIb B BUAE TECTMPOBAHUS U KOHTPOSbHOW PaboTbl, MO OCHOBHbLIM MOHATUAM AUCLUMMNIIMHBI.

MoaroToBKa K MpaKTUYECKUM 3aHATUA NoApa3yMeBaET BbIMOJIHEHVWE AOMALLHEro 3aaHusi K oye-
peLHOMY 3aHATUIO NO 3afaHusaM npenogaBaTensi, BbliaBaeMbIM B KOHLE NPeablayLLero 3aHATus.

[ns ocylwecTBneHns paboTbl N0 NOArOTOBKE K 3aHATUSIM, HEOBXOAMMO 03HAKOMUTLCA C METOAU-
YEeCKUMW YyKasaHUAMW NOo AUCLUMNUHE, BHUMATENbHO O3HAKOMMUTLCS C NUTEPATYPON U 3MEKTPOHHBIMU
pecypcamu, ¢ pekoMeHaauusiMu no noaroToBke, BONPOCaMu A CAMOKOHTPOSSI.

6. IABOPATOPHbIE 3AHATUA NO ANCLUUMIWHE U NOANrOTOBKA OBYYAIOLWEIOCA K HUM

Homep Css3b ¢ BAPC

TpyooemkocTb

Tema nabopaTtopHoi paboTbl TP, uac.

paKTVBHblE POPMbI

VMcnonb3dyemble MHTe-
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1 2 3 4 5 6 7 8 9

1 cemecTp (o4HOE) 1 1 cemecTp (3a04HOE)

1 1 1 OnpepenexHve reoMeTpu4eckux pas- 2 - + - Pa6oTta B

MEpOB TeN W BblYMCIEHNE OLUMBOK. napax.

2 2 WN3y4yeHre aBmxeHUs Tena GpoLLeHHO- 2 - + - PaboTta B
ro noA yrrom K ropu3oHTY. napax.

3 3 OnpepeneHne MOMEHTa MHepLun Te- 2 - + - PaboTa B
na. napax.

4 4 M3yyeHne 3aKOHOB COXpaHEeHUs M- 2 - + - PaboTta B
nynbca v 3Heprumn Npy ynpyrom yaape. napax.

2 5 5 Onpepgenexne KoahduumneHTa BA3Ko- 2 - + - Pa6oTta B
CTU XWUOKOCTHU. napax.

6 6 Onpepenexue koadpdumumneHTa Myac- 2 - + - PaboTta B
COHa Ans Bo3ayxa. napax.

3 7 7 OnpepenexHve yaenbHOro conpoTue- 2 - + - Pa6oTta B
NEeHVs NPOBOAHVKA. napax.

4 8 8 WccnepoBaHuve 3aTyxaroLmx koneba- 2 - + - Pa6oTa B
HWIA Ha NpuMepe hU3NYECKOro MasT- napax.
HUKa.

5 9 9 OnpepgeneHve nokasartens npenom- 2 - + - Pa6oTta B
NEHWSA XNOKOCTEN Npu nomoLum pedp- napax.
pakTomeTpa.

10 10 | OnpepneneHne napameTpoB COOU- 2 - + - Pa6oTta B
patoLLen NNH3bI. napax.

11 11 OnpepenexHve onvHbl CBETOBOW BOI- 2 - + - Pabota B
Hbl C MOMOLLIbIO ANpPaKLMOHHON pe- napax.
LLETKMN.

12 12 OnpepgeneHne KOHUEHTpaumm pacTBo- 2 - + - Pa6oTa B
pa caxapa nonspMMeTpomM. napax.

13 13 WMccnepgoBaHne CBOMCTB BaKyyMHOro 2 - + - Pabota B
doToanemeHTa. napax.

6 14 14 WccneposaHne cBoncTB poToamoaa. 2 - + - PaboTa B

napax.
Wtoro NP O61was TpyaoemkocTb JIP 28 -
lNpumeyaHus:

- MaTepuarnbHO-TEXHUYecKoe obecneyeHne nabopaTtopHOro npakTukyma — cM. MNpunoxexue 6.

- obecneyeHne nabopaTopHOro NpakTMKkyma y4ebHon, y4eOHO-MeTOAMYECKON NUTEPATYPON U UHBIMU BUBIIMOTEYHO-
WHOPMaLMOHHBIMU pecypcamm 1 cpeacTBamMm obecneyeHns obpasoBaTenbHOro npotecca — cM. MNpunoxeHue 1 1
2.

Ha nabopaTtopHOM 3aHATUM NpOBOAMTCA YCTHOE obcyxaeHue Lenen nabopaTtopHon paboTbl, Me-
TOAOB NU3MEPEHU TOW UMU MHOW (DU3NYECKON BEMNUYMHBI, UCMOSb30BaHUA N3MEPUTENBLHOrO U BCNOMOra-
TenbHoro obopygoBaHus. ObydawoLimecs BbINOMHAIT nabopaTopHyo paboTy, 03HAaKOMMBLUUCL CaMoO-
crtoaTensHO B pamkax BAPC c metogukon npoBegeHunss nabopatopHon paboTbl, nogrotoBmMB Tabnuubl
ANS 3an1Mcu U3MepPSEMbIX W PacyYETHbIX BENNYMH, MOBTOPUB 3aKOHbI (OU3UKN 1 hOpMYIrbl, BbipaxatoLlme
ux. NpenogaBaTenb NpoBepsieT NUCbMEHHbIA OTYET No nabopaTtopHon paboTe, BKIOYAOWMIA Lenu na-
H6opaTopHol paboThbl, NepedeHb 060pyAOBaHNSA, HeOOXoAMMbIe AN BbINOSHEHWSA PaboTbl cxeMbl U Gop-
Mynbl, Tabnuubl N3MEPEHHbIX N pacYETHbIX BEMNWUYMH, OTBETHI HA KOHTPONbHbIE BOnpockl. [Mpu odopmne-
HuM nabopaTopHoln paboTbl NPMBETCTBYETCS MCMOMb30BaHWE AN NOCTPOEHWUS rpacdmKoB, BbIMONHEHUS
pacyeToB U odopmneHns Tabnuy nakeToB nMpuknagHbix nporpamm. OueHka BbICTaBNSETCA MO LIKane
«3a4TeHO/ He 3a4TEeHOY.

Mpouecc BbINONHEHMA NabopaTopHbIX paboT BKMOYaeT B cebs TeopeTUYECKyto NOAroTOBKY, 3Ha-
KOMCTBO C npubopamu 1 NpUHaSNEXHOCTAMK, NPOEKTMPOBaHNE U NOCMeayloLlee NpoBedeHne onbiTa u
N3MepeHu, Ymcnosylo 06paboTky pesynbTaToB NabopaToOpHOro 3KCNepuMeHTa, aHanu3 NofyyYeHHbIX
pes3ynbTaToB, HaNUCaHWe oTyeTa No BbIMNONHEHHON paboTe.

CamonopgrotoBka oby4yatoLmxcs K nabopaTtopHbIM 3aHATUSIM OCYLLECTBNSIETCS B BUAe NOAroTOB-
K1 K nabopaTopHbiM paboTam No 3apaHee M3BECTHbIM TeMam U BornpocaM. Obyyatowmumes npeanaraercs
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n3yunTb TeOpeTUYeCcKnii Matepumarn no Teme nabopaTopHon paboTkl, BbiBECTM paboune chopmynbl, Nog-
rOTOBWUTb MMCbMEHHBIN OTBET HA KOHTPOJIbHbIE BOMPOCHI, MOBTOPUTbL OCHOBHbIE (hOpMyIibl U huanydeckne
3aKOHbI.

MnaH oTyeTa no nabopaTtopHoi paboTte

1. HasBaHune nabopaTopHoi paboTbl;

2. Llenb nabopaTtopHon paboThbl;

3. ABneHus, npoLueccsl, MOMNOXEHHbIE B OCHOBY 3TOM paboThl;

4. TepmuHonorusa: moaenu, usndeckme NOHATUNA, usnyeckne BenMUYnHbl (onpeaeneHus, onpe-

JensoLime ypaBHeHNs), NPUHLMNbI 1 3aKOHbI, (OOPMYIbl CBA3M;

5. MpuHumnuansHas 1 pabo4vasi Cxembl YCTAaHOBKM;

6. PacuetHas copmyna;

7. Tabnmua namepsieMblX U PaCHETHbIX BEMNYMH;

8. OueHka pes3ynbTaToB M3MEpPEHWN (CpaBHUTb C TabNMMYHbIMKM 3HAYEHUAMU, OOBACHUTL BUA

rpacuka);

9. NcTouHmkn owmnbok 1 norpeLluHocTern (Npy BeiNOMHEHNN nabopaTopHon paboTsl, NPy N3roToB-

NEHUN YCTaHOBKM).

OT4eT odhopmnisieTcss B OTAENbHOW TeTpagu Ha MevaTHoW OCHOBe Ansi nabopaTopHbix paborT.
MyHKTBI 1-6 BLINOMHAKOTCA AOMa, NPU TEOPETUYECKOWN NOATOTOBKE, NMYHKTbI 7-9 BbIMOMHAOTCA HA 3aHATUM,
nocrie BbIMOMTHEHUSA N3MEPEHMWI N PacyETOB.

[na aHanusa pe3ynbTaTtoB HEOOXOOUMO COMOCTABUTL MOSTYYEHHbIE B pe3ynbTaTe aKCNnepuMeHTa
OaHHblE C OXMAAeMbIMU pe3ynbTaTaMmy (BbITEKAIOLWMMW N3 BbIABUrAEMOW rMNOTE3bl SKCMEPUMEHTA).

Mo pe3ynbTatam BbINOMHEHHOW paboTkl, HEOOX0ANMO caenaTb BbIBOA, B KOTOPOM LOIMKHbI OblTb
OTpaXeHbl CnegyrLne MOMEHTbI:

—  [OCTUrHyTa WIun HeT Lenb nabopatopHou paboThi;

~  MONyYeHHble Pe3ynbTaTbl N3MEPSIEMbIX BEMUUMH 1 X MOTPELLHOCTM (B BUAe X =(X)+AX);

— adHanms3 npun4nH BO3HUMKHOBEHUA I'IOI'peLUHOCTeIZ.

7. OBLUWME METOOUWYECKUE PEKOMEHOALIMM NO N3YYEHWUIO OTAENbHbIX PA3ENOB
ANCLUUMNINUHDbI

Mpy M3y4yeHUn KOHKPETHOrO pasfena OUCLUMMNIMHBI, U3 YUCha BbIHECEHHbIX HA NEKUUOHHbIE, Na-
OopaTopHble M NpakTUYecKne 3aHATUsS, 0By4aroLemMyCcsa cnegyeT yYuTbiBaTb M3MOXEHHbIE HUXE PEKO-
MeHgaumu. ObpaTtuTe Ha HMX ocoboe BHMMaHWe Npu NOAroTOBKE K aTTecTauum.

PaboTa no Teme, npexae Bcero, npeanonaraeT ee u3yvyeHune no y4ebHuky unu nocodburo. Cneagyet
0o6paTUTb BHUMaAHWE Ha TO, YTO B ntobon Teopuu, ecTb Nubo HeybeanTenbHble, NM6oO Yepecdyp abceT-
pakTHble, MO0 COMHUTENbHbLIE MONoXeHus. [oaToMy Heobxooumo BblpabaTbiBaTb CaMOCTOSATENbHbIE
CyXOeHusl, JOMOMHAS UX aprymeHTaumen, 4To 1 cnegyet 4EMOHCTPMPOBATh Ha MpakTuieckux u nabopa-
TOPHbIX 3aHATUSX. [Ns BbIpabOTKM CAMOCTOATENBHOIO CYXXOEHUSA BaXXHbIM ABMSIETCS yMeHUe paboTatb C
Hay4HOW nutepaTtypon. [NoaTomy paboTa nNo Teme Kpome ee udydeHus no y4ebHuky, nocobuto npegnona-
raeT Takke MOMCK MO TEME Hay4HbIX CTaTeN B Hay4HbIX XypHanax no gpusvke. TakuMmu xxypHanamu siBns-
toTCA: «Yenexu usmdecknx Hayky, «Pusuka 3emnuy, «buodumsmka» un gp. Beilbop cTaTtbu, OTHOCALLENCA
K Teme, nydwe genatb MO NOCNeAHNM B rogy HoOMepawm, rae NpuBOAMTCS NepeveHb cTaTen, onyonmko-
BaHHbIX 3a rof,.

CamocTodaTenbHasa NnogroToBka npegrnoniaraeT MCNONb3oBaHWE psga METOA0B.

1. KoHcnekTupoBaHue. KoHcnekTupoBaHue no3BonsieT BblAENWUTb MaBHOE B N3y4aeMoOM mMatepua-
ne 1 BbIpa3nTb CBOE OTHOLLEHME K paccMaTpuBaeMol aBTOpoM npobreme.

TexHuka 3anucen B KOHCNEKTe UHAuBMAYyanbHa, HO €CTb P NpaBurl, KOTOpble MOryT NPUHECTU
Nnonb3y ero COCTaBUTEMIO: HAYMHAsA KOHCNEKT, criefqyeT 3anucaTb aBTopa U3ydyaemoro NnpovusBeaeHus], ero
Ha3BaHWe, UCTOYHUK, FAe OHO ONyGrMKOBaHO, rof n3gaHus. NMopsagok KOHCNEKTUPOBAHNS:

a) BHMMAaTEerbHOE YTEHNE TEKCTa;

©) Nnonck B TEKCTE OTBETOB Ha NOCTABIIEHHbIE B U3y4aeMOl TeMe BOMpPOCHI;

B) KpaTKoe, HO YETKOE U MOHATHOE U3NOXEHUE TEKCTA;

r) BbigeneHne B 3anncu Hanbonee 3Ha4YNMbIX MECT;

4) 3an1cb Ha NoJisiX BO3HMKAKLLMX BOMPOCOB, MOHSATUI, KATETOPUI U CBOUX MbICIEN.

2. 3anncu B hopmMe Te3MCOB, MMaHOB, aHHOTaUun, OPMYNMPOBOK onpeaeneHunin. Bce nepeunc-
neHHble popMbl NoMoraloT BbICTPOM OpUEHTaUMM B NOArOTOBNEHHOM MaTepuane, noabope apryMeHToB
B MOMb3Y MUY NPOTUB Kakoro- NMbo yTBepxaeHus.

3. CnoBapb noHATUIA 1 KaTeropmin. CoctaBneHne cnosapsa noMmoraeTt GbiCTpee ocBavBaTb HOBbIE
MOHATUS U KaTeropuu, yBepeHHee nmn oneprpoBatb. [1ogo6HbIN crioBapb cnegyeT BeCcTU YeTko, pa3bop-
4YMBO, YTOOLI YyOo6HO 6bINO UM nonb3oBaTbes. V3 npuBeaeHHoro B YMK rnoccapust HYXXHO K Kaxaomy
npakTU4eckoMy 1 nabopaTtopHOMY 3aHATUIO BbIOMpAThb MOHSTUS, OTHOCSLIMECS K M3ydaeMon Teme, 00b-
€ANHATD UX NIOrMYEeCKon CXeMOW B COOTBETCTBUM C BOMPOCaMMU 3aHATUS.
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Mpy camMoCTOSATENILHOM W3y4eHUM nuTepaTypbl yAoGHO MNonb3oBaTbCs NilaHaMu 0GOGLLEHHOro
XapakTepa, KoTopble NpeAcTaBnsoT coboi nepeyeHb BOMPOCOB, OTBEYAs Ha KOTOPbIe, MOXHO MONYYUTb
rnyGokne cucTemMaTn3npoBaHHbIE 3HAHUS MO U3yYaeMbiM BOMPOCaM.

Ons Toro 4ytoGbl BOCMOSIb30BaTbCs MnaHaMu 0GOGLLEHHOro xapakTepa, CHavana Heobxoaumo B
TekcTe y4yebHMKa BbIAENWTb OCHOBHbIE CTPYKTYpPHblE 3MIEMEHTbl 3HaHWK, a 3ateM obpaTuTbCcs K
COOTBETCTBYHOLLEMY MIIaHy.

Ymo Hado 3Hamb 0 siefieHuU, ceolicmee, npouecce

1. BHelLHWe npusHaku 9BneHus (CBOMCTBaA, npolecca).

2. Ycnosue, Npy KOTOPOM NpOTEKaeT ABMeHne (CBOMCTBO, NpoLiecc).

3. CylwHocTb siBNeHus (CBOMCTBA, npouecca), MexaHn3M ero npoTtekaHus (06bscHeHne Ha
OCHOBE COBPEMEHHbIX Hay4HbIX TEOPUIA).

4. OnpepneneHue aBneHus (CBOMCTBA, NpoLiecca).

5. CB43b AaHHOIO SBNeHus (CBOWCTBa, NpoLecca) ¢ APYrvMu.

6. KonnyecTBeHHas xapakTepucTvka (BEenMUYUHBI, XapakTepuayllwmne [daHHOe sABneHue
(cBowicTBO, MpoLecc), CBA3b MexXay BennunHamm, dopmynbl, BblpaxaroLume 3Ty CBA3b).

7. Mcnonb3oBaHue siBNneHust (CBOWCTBa, NpoLecca) Ha NPakTyKe.

8. Cnocobbl npegynpexaeHns BpegHoro AencTBus BnexHns (CBONCTBa, npouecca).

Ymo Hado 3Hamb 0 genu4UHax

UTto xapakTepm3yeT AaHHas BennynHa (kakoe siBrieHune, npoLecc unm cBOMCTBO Ten).
Kakas 310 BennynHa — OCHOBHasi UNun Npon3BodHas, ckansipHas unm BEKTopHasi.
OnpepeneHne BENUYUHBI.
OnpegenutenbHas cdopmMyna (4ns NponsBoAHON BeNWYMHbI) — chopMyna, BbipakaroLas
CBSI3b JaHHOW BENUYMHbLI C APYrMMMU.

5. EavHvua nsmepeHns gaHHON BEMWYMHBI.

6 Cnocobbl n3mepeHusi.

Ymo Hado 3Hampb 0 hU3UYECKOM 3aKOHEe
CBsA3b Mexay Kaknmu aBneHnsaMm (npoueccamm) Unm BeNMYMHaMU BbIpaXXaeT 3aKoH.
dopmynumpoBka 3aKkoHa.
MaTemaTtnyeckoe BblpaXXeHne 3aKoHa.
OnbITbl, NOATBEPXAAOLWMNE CNPaBEANMBOCTb 3aKOHA.
Y4eT u ncnonb3oBaHMe 3aKoHa Ha MpakTuke.
paHuLbl NPUMEHEHNS 3aKOHa.
Ymo Hado 3Hamb 0 meopuu

1. OnbiTHbIe (haKTbl, NOCNY>KUBLUME OCHOBaHWeM AN pa3paboTku Teopumn (IMAMPUYECKUi

Basnc Teopun).

PONPE

ogakrwnE

OCHOBHbI€E MOHATUSI TEOPUN.
OCHOBHbIe NOMOXeHUs (MPUHLUUMBI) TEOPUMN.
MaTtemaTtuyeckuin annapat Teopumn (OCHOBHbIE YpaBHEHUS).
Kpyr siBneHun, 00 bACHAEMbIX JaHHOW TEOPUEN.
fABneHnsa n cBoncTBa Ten (4actuy), NpeackasbiBaeMble TEOPUEN.
Ymo Hado 3Hamb 0 MEXHOI02UYECKOM rpouecce
HasHadeHue (uenb ocyLlecTBneHns) npolecca.
HapogHOoXx03anCcTBEHHOE 3HAYEHME JAHHOTO TEXHOSOrMYECKoro npouecca.
Kakne 3aKkoHbl, ABNEHWsI NOJIOXKEHBI B OCHOBY TEXHOJTOMMYECKOro npoLiecca.
OcCHOBHbIe 3Tarnbl TEXHOJIOMMYECKOTro MnpoLiecca (cxema npouecca).
TpeboBaHUs Kk Ka4eCTBY NONy4aeMon NPoOaYKLUN.
TpeboBaHUs TEXHUKM BE30MACHOCTM K OCYLLLECTBIIEHMIO TEXHOOMMYECKOro npouecca.
TpeboBaHUSA K 3HAHUSM W YMEHMSIM CNELManMCTOB, OCYLLECTBASIOWMX YrpaBrneHue
TEXHOOrMYECKNUM NPOLIECCOM.

ok wnN

Nogakwdhr

Ymo Hado 3Hamb o npubope
HasHayeHune npubopa.
MpuHUKMN gencTens npubopa.
Cxema ycTtporicTtBa npubopa (OCHOBHbIE YacTu NpmMbopa, ux B3anmogencTeme).
lMpaBuna nonb3oBaHWs NPUGOPOM.
O6nacTb npyMeHeHus npubopa.
Ymo Hado 3Hamb 0 bu3uYeCKUX ornbimax

agrwNE

Llenb onbliTa.

Cxema onbliTa.

YcnoBusi, Npy KOTOPbIX OCYLLECTBSIETCS ONbIT.
Xop onbliTa.

PesynbTaTthl onbiTa.

agrwONE

Pasgen 1. MexaHuka
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KpaTkoe cogepxaHue

KnHemaTuka Toukm 1 TBepgoro tena. [epemelleHne, CKOPOCTb M YCKOPEHUE, TaHreHumanbHas u
HOpMarnbHas cocTaBndAlwmne yckopeHus. CBA3b MeXay BEeKTopaMu NIMHENHbIX U YroBbIX CKOPOCTEN U
ycKopeHui. [JuHamvka martepuanbHoW Touku. MHepums, macca, uMmnynbc, cuna. 3akoHbl HbloTOHa, KX
dmsndeckoe copepxaHve W B3aumHas CcBA3b. WMHepumanbHble cucTembl oTcyéta. [puHumMn
OTHOCUTENBHOCTU B MeXaHuke. He3aBMCMMOCTb MacChl OT CKOPOCTU B KITAaCCUYECKOW MexaHuke. 'paHuubl
NPUMEHNUMOCTU KIMacCUYECKOW W PEenaATUBUCTCKOM MexaHukn. Cuctembl koopauHaTt, obnaparolive
yckopeHueM. Cunbl uHepumun. NoHATME 0O 3KBMBANEHTHOCTUM CUMN UHEPUUU WU TPaBUTALMOHHBLIX CWII.
3akoHbl coxpaHeHus. 3akoH coxpaHeHus wumnynbca. [puHUun peakTuBHOro ABwxeHud. Pabota
nepemeHHou cunbl. KuHeTnyeckasa v noteHumanbHasa aHeprus. 3akoH COXpaHEHUS SHEPTUN B MEXaHUKE.
OunHamuka BpalwaTtensHoro AsmxeHusi. BpaleHne TBEpAOro Tena BOKpYr HEMNOABWKHON OCU, €r0 MOMEHT
WHEPLUN U KMHETUYecKas SHeprus. BTopon 3akoH AMHaMuKu ONs BpallaTenbHOro ABMXEHUS. 3akoH
COXpaHeHMst MOMEeHTa UMnynbca Ana cuctemsl Ten. 'vpockonuyeckunii acpdekT. Cunbl ynpyroctu, TpeHus
n TAaroteHud. Ynpyroe Teno. 3akoH [yka. Cwumnbl TpeHusi, ux knaccudmkaumsi. 3aKoH BCEMUPHOrO
TaroteHusi. 3akoHbl Kennepa. paButaumoHHoe norne. [aBneHne B HEMOABWXKHbBIX XMOKOCTSX U rasax.
3akoH Apxumena v 3akoH [lackans. [aBneHve B [OBWXKYLUMXCA XUOKOCTSIX W ra3ax. YpaBHeHue
BepHynnu. BA3kocTb XMOKOCTEN M ras3os.

BOI'IpOCbI 1 3a4aHnA Orna CaMOKOHTPOIA Mo pasaeny:

1. Y10 HasbIBaeTCa MaTepuanbHOM To4Ykon? [Novemy B MexaHvke BBOAAT Takyo Mogerns?

2. Y10 Takoe cuctema otcyeta?

3. Y70 Ha3bIBaIOT CpeaHEeN CKOPOCTLIO HEPaBHOMEPHOTO ABVKEHUS?

4, YT0 Takoe BeKTOp nepemelleHns? Beerga nm mogynb BEKTOpa NEPEMELLEHNS PaBeH OTPE3KY NyTw,
NPOVMAEHHOMY TOYKOW?

5. MoxeT nu MoAyrb BEKTopa NepeMeLleHnst Tera, ABWKYLLErocsi Mo MNIIOCKON KPUBOIMHEHON
TpaekTopuu, bbITb GorbLUE, YeM MyTb, MPOMAEHHDIV 32 TOT e MPOMEXYTOK BpemMeHn? MoxeT nu 6biTb
MeHbLUe? ObbscHUTE.

6. Kak no rpadomky CkopoCT/ OnpeaenuTb YCKOPEHWE U MPOMAEHHbIN MyTb?

7. Kakou Bug nmeeT rpacpuk nyTv npy paBHo3aMeIeHHOM OBMKEHUN?

8. MoxkHO Nn caenaTb BbIBOA, O TOM, YTO aBTOMOOMIb ABUXKETCA 6e3 YCKOPEHWs, eCin ero CnmaoMeTp

MOCTOSIHHO MOKa3blBaeT OOHY W Ty >Xe CKOpOCTb? YJTWTe, UYTO TPaekTopus aBToOMOOUNs — He
obsi3aTensHO Npsmast.

9. Kakoi npuunHomn o6bACcCHAETCA NageHe NaccaXMpoB B Pe3KO TOPMO3SILLIEM BaroHe?

10.  Ecnwu yckopeHue Tena paBHO HymHo, TO 3HAYMT fiN 3TO, YTO Ha HEro He AEeNCTBYET HM ogHa cvuna?

11.  Kakyto npvpoay MMEET cuna peakumm onopbl: rpaBUTALNOHHYIO, TPEHUSA UM YNPYrocT?

12.  Kak onpegenutb paboTy, ecrnm 3aBUCMMOCTb CUMbl OT KOOpAMHATHLI 3agaHa rpacuyecky n asnsetcs
KpVBOM NUHMEN?

13. C kakoi uenbl MaxoBUK AenatoT Takum obpa3oM, YTOObl BO3MOXHO Oorbluas YacTb ero macchl
Obina cocpegoTodeHa B6nm3m 06o4a 1 BO3MOXHO MeHbLLAs YacTb — BOMM3M ocu BpaLLeHns?

14. Tlodyemy Ansi MOBbILWEHUS TOYHOCTWM CTpenbObl Myne unvM cHapsigy npyaalT BpallaternbHoe
ABVDKEHUE BOKPYr COBCTBEHHOM OCn?

15. Yto Takoe paBneHue B XuakocTu? [laBneHuwe BeKTopHasi BenuumHa mnu ckanspHas? Kakosa
evHuLa nsmepeHust aaenexusi B CN?

16.  CdopmynupyiiTe 1 NoscHNTE 3akoH Apxumeaa.

17.  Kak cBsi3aHO aBneHue B CTPYe XMAKOCTM CO CKOPOCTBHO TEYEHMS KNAKOCTU?

Paznen 2. MonekynsipHas ¢ousnka u TepmogmMHamMmKa
KpaTkoe cogepxaHue

MoHATMe wpeanbHOrO rasa. YpaBHEHME COCTOsHMS wpeanbHoro rasa. OCHOBHOe ypaBHEHUWE
MONEKYINAPHO-KMHETUYECKOA Teopun ra3oB. CpegHssi 3HEprusi MOMeKyrnbl, MOJSEKYNAPHO-KMHETUYECKOE
TOMKoBaHWe TemnepaTypbl. MakcBennoBckoe pacnpegeneHne Monekyn no ckopoctaM. OnbiT LTepHa.
BapomeTpuyeckas cpopmyna. BornbumaHOBCKoe pacnpefeneHve Yactvy, B NoTeHumansHoMm none. Yucno
CTONKHOBEHWI W CPefHAs AnvHa cBOOOAHOro npobera Morekyn. FBneHus nepeHoca B rasax: auddyaus,
TENONPOBOAHOCTL U BHYTPEHHee TpeHue. OuddyanoHHble Hacockl. CBOMNCTBA ra3oB Npy MarbixX AaBNEHUSIX.
lMepBoe Havano TepMoavHaMUKW. BHYTpPEHHSS 3Heprus cucTemMbl Kak (PYHKUMS COCTOsIHMS. KonuyecTtso
TEeNnoThbl. OKBMBANEHTHOCTb TENNoTbl U paboTbl. Cnocobbl Tennonepenayn. MNpumeHeHe nepBoro Havana
TEpMOAMHaMMKN K pasnuyHbIM usonpoueccam. PaboTta rasa B m3onpoueccax. AgnabaTtudeckuii npouecc.
CreneHun cBoboapl Monekyrn. BHyTpeHHss sHeprus muaeanbHoro rasa. TennoémMkocTu rasoB. Btopoe Havano
TepmoauHamukin. KpyroBble, Heobpatumbie 1 0bpaTMble npouecchl. MpuHUMN AencTBUst TEMMOBON MaLUMHBbI.
Lmkn KapHo u ero KIA. 3HTporusi. CTaTUCTUYECKUIA CMbICTT BTOPOro Hayana TepmoauHamuku. CBaA3sb
QHTpONUU K BeposATHOCTU. CBOMCTBA CTaTUCTUYECKMX CUCTEM, COCTOSALUMX M3 BOMbLUOrO 4Yucna 4vacTuu,.
KupgkocTb. [lOBEPXHOCTHbIM  CHOW  XXMAKOCTW. YAenbHas MOBEpPXHOCTHasi 3dHeprns  (MoBEPXHOCTHOE
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HaTshKeHVe). SBMNEeHMs CMauvMBaHWs W HecMauvBaHus. KanunnspHble sBneHus. Teépable  Tena.
Kpuctannmueckne u amopdHble Tena. Tunbl KPUCTarMYECKMX pewwéetok. MoHo- u  monvkpuctanmbl.
lMnaBneHve 1 ncnapeHve TBEPAbIX Ten. TennoBoe paclumpeHne TBEpAbIX Ten. 3akoH [ronoHra u [MN1u.

BOI'IpOCbI 1 3agaHnda Orna CaMOKOHTPOIA MO pasaeny:

Kak 13 tabnmubl MeHgeneesa onpeaennTb Maccy MOMEKYIbl U MOMSIPHYO Maccy?

Yemy paBHO 4Mcrio Yactuy B ogHoM mone? Kak onpeaenvTb YACO YacTuL, NPOM3BOMbHOM Maccehl

rasa?

Kak gaBneHue rasa cBsiI3aHO C KOHLIEHTpaLMen MOneKkyn n TemnepaTypon?

Kaknmu 3akoHamMm onNmncbIBalOTCS U30TEPMUYECKMIN, U30XOPUYECKMI U n3o6aprnyeckuin npoLeccsl?

HarpeBaeTtca nnm oxnaxpaeTcs ras, €Cnm OH paclumpsieTcs npyM NOCTOAHHOM AaBrneHnm?

Moyemy npu BOMbLLINX CKOPOCTAX MOMNEKYN SABMEHUS NepeHoca B ra3ax NpoTeKkalT OTHOCUTENbHO

MeaneHHo?

UTo Takoe BHYTPEHHSS 3Heprusl ugeanbHoro rasa? B pesynbrate Kakux MnpoLecCcoB MOXeT

N3MEHUTBCS BHYTPEHHAS 3HEPrUsa cUCTEMbI? 3aBUCUT NM BHYTPEHHSAS 3HEPrus OoT YMcra aToMoB

B MoOrfiekyrne rasa?

8. UYto Takoe TennoémkocTb Tena?

9. Yemy paBHa paboTa M306apHOro paclumMpeHnsi MOns maeanbHOro rasa npu HarpeBaHun Ha 1
KenbBUH?

10. BosamOXeH nu npouecc, nNpu KOTOPOM TenmnoTa, B3dATas OT HarpesaTtensi, MOSTHOCTbIO
npeobpasyetcsa B paboTy?

11. Kakon nap Ha3bIBaeTCs HaCbILWEHHbIM? YTO Takoe OTHOCUTENbHAsH BIIAXKHOCTb?

12. Kak 06bACHUTb CyLLeCTBOBaHNE MOBEPXHOCTHOIO HaTsXKeHUA?

13. OT yero 3aBMCUT NOAHATUE CMaYMBaIOLLEN XNAKOCTN B Kanunnape?

A

o gk w

N

Pazpgen 3. dneKTpu4ecTBO U MarHeTU3M
Kpatkoe cogepxaHue

OnekTpuyeckoe Mone B BakyymMe. 3aKOH COXpaHEeHWs anekTpudeckoro 3apsga. 3akoH Kyrnona.
HanpsxéHnHocTb nond. Teopema OcTporpagckoro-aycca n eé npumMeHeHne K BblYUCIEHUIO HanpsiXKEHHOCTH
nonen. PasHoctb noTeHumanos. [NpoBoaHuKkM B anekTpudeckom norie. Pabota cun nonsi no nepemeLLeHmnio
3apsgoB. Luvpkynsuma Bektopa Hanpsxk€HHocTu. [loTeHuwan. Metogpl ero usmepeHus. CBAsb Mexay
HaNPsPKEHHOCTBIO M Pa3HOCTLIO  MOTeHumanoB. [loTeHuwan TouveyHoro 3apsga, gunonsd, cdepbl.
Pacnpenenenue 3apsgoB Ha NpoBoOAHMKaX. [UANeKTpukM B anekTpuyeckom none. Heprus nonsi. CeobogHble
N CBSA3aHHble 3apsabl. HanpskéHHOCTb MONs B AMSMNEKTPUKE. NEKTpUYeckoe CMeLLeHne. OneKTPOEMKOCTb.
KoHpeHcaTopbl. QHeprns KoHAeHcaTopa. JHEPrUst 3NEKTPUYECKOrO Mons. ONEKTPOHHAs Teopusl METAnNsoB.
Onpegenenvie 3apsga anekTpoHa. OnbIT MunnukeHa. Knaccuyeckas Teopus anekTponpoBogHocTw. Beisoa
3akoHa Owma. Hepgocrtatkm knaccudeckon Teopuu  MeTannoB. KBaHToBad Teopus MeTannoB U
nonynpoBogHukoB. MNonynpoBogHukn. Odcpekt Xonna. PaboTta Beixoga. KoHTakTHble aBneHusa. MarHutHoe
none. MarHutHoe B3ammopencTeme TokoB. 3akoH Amnepa. MarHutHas uHaykums. 3akoH Buo — Casapa —
Jlannaca. None NpAMONUMHENHOrO U KPYroBOrO TOKOB. 3aKOH MOSHOrO Toka (Teopema O UMpKynsauumM Bektopa
WHOYKUMM MarHuTHoro nonst). MarHntHoe none coneHouaa. MarHutHbin notok. PaboTta nepemeLleHns koHTypa
C TOKOM B MarHWTHOM Morne. JOreKkTpoMarHUTHas WHOYKUUS. OnekTpoaBwkyllas cuna MHOYKUUW. 3akoH
®dapapes un 3akoH JleHua. Beiuncnenve 3C n3 3akoHa coxpaHeHusi aHeprun. CamonHaykums. MHOYKTUBHOCTb.
OHeprusa marHUTHOro nond. MarHuTHble CBOMCTBa BellecTBa. HamarHnmumaHue BellecTBa. Hanpshk€HHOCTb
MarHUTHOro nonsi. LiMpkynaums HanpspkeHHOCTM MarHUTHOrO nonsi. MarHUTHas NPOHULIAEMOCTb U MarHUTHas
BOCMPUMMYMBOCTb. [JuamarHeTam, napamarHetnam, geppomarHetmam. Touka Kiopu. 'ctepesnc. depputhl.
[BWXKeHNE 3apshkeHHbIX 4YacTul, B MarHuTHOM none. Cuna JlopeHua. lMMpuHUMN OENCTBUS LMKIOTPOHA.
MarHuTHasa oKycMpoBKa SNEKTPOHHOIO nyya.

BOI'IpOCbI Ona CaMOKOHTPOIA Mo pasaeny:

YUTo Takoe aneKkTpu4ecknii 3apsag 1 KakoBbl €ro CBOMCTBA?

B yeM 3aknoyaeTcsi 3aKOH CoOXpaHeHus 3apsiaa’?

Banuwmte n ob6bsAcHNUTe 3akoH KynoHa.

Kakue nons HasbIBalOT aM1eKTPOCTaTUYECKMMMN?

B yeMm 3aknoyaeTcs NpuHLMN cynepnosuLum nonen?

Kak onpepensietcst pabota no nepemeLleHunio 3apsifa B SneKTpocTatuieckom none? 3aBucut nm
OHa OT (hopMbI TPAEKTOPUMN?

KakoBa cBsidb Mexay Hanpsi»KEHHOCTBIO M MOTEHLUMAanom?

YTO Takoe NOTOK BEKTOPA HaNpsyKEHHOCTN?

Cdopmynmpywite Teopemy OcTporpaackoro-lraycca ans anekrpocTaTmyeckoro nonsa?
0. KakoBa npu4MHa yMeHbLLEHUS] HAaNPSYKEHHOCTW MO B ANSIEKTPUKE?
11. Kakas cxema coegMHEHUst KOHOEHCATOPOB MO3BOMNSET YBENMUYNTE OBLLYI0 EMKOCTb?

ourwWNE

B ©oN
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12.  Kak yoenbHoe conpoTUBIEHME METANOB 3aBUCUT OT TeMMepaTypbl?

13. B uyem 3aknoyaeTcs SABNeHNE CBEPXNPOBOAMMOCTM U NMPU KaKMX YCIOBUSX OHO HabnogaeTca?

14. B kakux eguHULAX U3MEPSIETCS MarHUTHas MHOYKUNA?

15.  3anuwwure 3akoH brno-Caeapa-Jlannaca. Kak onpegenutb HanpaBneHne anemMeHTapHOM MarHUTHOM
WHAYKUMN?

16. Ot yero 3aevcuT OC camomHaykumm?

17. Yo Takoe MarHUTHasi NPOHNLAEMOCTb?

Paspnen 4. Kone6aHusi n BOnHbI
KpaTtkoe cogepxaHue

YpaBHeHuve rapmoHudeckmx konebanui. CeoboaHble konebaHusa. MaTtemaTnyeckuii U NPY>KUHHbIA Ma-
ATHUKN. DPUBNYECKUN MASTHUK. DHEPrsi rapMoHMYecknx konebaHun. CnoxerHve konebaHui. BbiHyxaeHHbIe
konebaHwus. PesoHaHc. BonHbl. O6pasoBaHme BorH. [poaonbHbie U nonepeyHble BOMHbI. JNEKTPOMarHUTHbIE
konebaHus. KonebartenbHbin pa3psg koHaeHcaTtopa. CobcTBeHHble KonebaHusi B KOHTYpe. 3aTyxarowpme Ko-
nebanus. BeiHyxaeHHble konebanus. fBneHve pe3oHaHca. YpaBHeHus Makceenna. QnekrpoMarHUTHbIE BOST-
Hbl. YpaBHeHuss MakcBenna B uHTerpansHon dopme. CKOpoCTb pacrnpoCTpaHEHUS! SrEKTPOMArHUTHBLIX BOJTH.
BekTop Ymoea — NovituHra. OnbiTel Mepua. OTkpbiTe cBssu A.C. MonoBbIiM.

BOI'IpOCbI AnAa CaMOKOHTPOIA Mo pasaeny:

1. MartepuanbHaa Tovka COBepLUaeT rapmoHuyveckMe konebaHws C 3agaHHOW amnnuTygon. Yemy
paBHbl NepeMeLLeHne 1 NyTb TOYKK 3a nepuog?

2. Kak usmeHMTCH 4acToTa MPYXMHHOrO MasiTHWKa, ecnv rpy3 noABeCcuUTb Ha ABYX OOUHaKOBbIX
NpyXmHax?

3. [lo kakomy 3aKkOHy N3MeHsAeTCs amnnuMTyaa 3atyxalwmnx konedbaHmn?

4. Tlpu Kakux ycnosusx HabniogaTca anepnoanyeckoe OBmKeHne?

5. Yt0 Takoe BbiHYyXAeHHble konebaHna? 'ae oHM NpuMeHsTCA?

6. OB6bsAcCHUTe pa3nuyne Mexay CKOPOCTbIO BOMHbI U CKOPOCTBIO ABWXKEHUSI YacTuL, B BOSHE.

7. Kak n3ameHuTCsi CKOPOCTb BOMHbI B CTPYHE rMTapbl MpU yBENUYEHUN €€ HaTSXKEHUS?

8. 3ByKOBble BOSHbI ABNSATCA NPOAONBHBIMU UMK NONepeyHbIMN?

9. Kakve npoueccbl npoucxogdt B KorebaTenbHOM KOHType Mpu CBOGOAHbIX FapMOHUYECKMX
konebaHuax?

10. Yo Takoe norapnMmyeckun eKkpemMeHT 3aTyxaHmsa?

11. Yo Takoe anekTpomarHuTHoe none?

12. Kakue cBoncTBa xapakTepHbl NSt 3NeKTPOMarHUTHbIX BOMH?

13. B yewm 3akniovaeTcs NpUHLMN pagmoceasn?

Pa3pen 5. OnTuka
KpaTtkoe cogepxaHue

3akoHbl reomeTpudeckon onTukun. MNpuHumn MNorreHca v NpuHuun ®epma, BbIBOS, 3aKOHOB reoMeTpu-
yeckow onTrkM. CKOpOCTb CBETa 1 MeToAbl €€ namepeHns. OTpaxkeHne cBeTa OT MITOCKUX U CEPUHECKMX 3ep-
kan. MNMpenomneHne ceeTa Ha cdepuyeckmx NoBepPXHOCTAX. JIMH3bI. MorpelwHocTn onTndeckux cuctem. OnTu-
yeckme npubopbl. IHTepdepeHums ceeTa. KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb CBETOBbIX BOSH. CnocoObl
Nony4YeHnst NHTEPEEPEHLIMOHHBIX KAPTWUH OT ABYX UCTOYHMKOB. [10Nockl paBHOW TOMLLMHBLI M PAaBHOTO HaKMoHa.
MpoceeTneHne ontukn. MiHTepdepomeTpbl. Oudpakumsa ceeta u ycrnosusi e€ HabnmogeHus. MpuHumn lMowreH-
ca — ®peHers. MNpsamMonuHeriHoe pacnpocTpaHeHue ceeTa. [Andpakumsa Ha OAMHOYHBIX OTBEPCTUSAX U SKPaHaXx.
OundppakumoHHas pelwétka n eé npumeHeHune. [ndpakumsa Ha npocTpaHcTBeHHON peluétke. Popmyna Bynbda
— Bparra. PaspeLluatowlas cnocobHOCTb ONTUYECKUX MHCTPYMEHTOB. NMonsipusaums ceeTta. ECTeCTBEHHLIN cBET
W pas3nnyHble TUMbl MONSPU30BAHHOMO CBETA. AHANM3 NONAPU30BaHHOMO cBeTa. [onapusaums Npu OTpaXKeHUn
1 npenomnenunn. [1BonHoe nydyenpenomrieHe n ero obwsicHeHne. OgHOOCHbIE KpucTansbl. Monspusytowme
npuambl, Nonsipouabl U Nx npumeHeHue. MoHsATne 06 MHTepdepeHLMN NoNsApM3OBaHHOIO cBeTa. BpalueHve
nnockoctn nonsipusaumn. Oucnepcua ceeta Cnocobbl HabnogeHus aucnepcun ceeTa. Npuamatnyeckuii n
AnbpaKkUMOHHBIA cnekTpbl. [MoHATME 00 aNeKTPOHHOW Teopuun aucnepcun ceeTa. CeA3b gucrnepcum ¢ norno-
weHreM. 3akoH Byrepa. LiBeTa Ten 1 cnekTpbl NornoLleHrs. Tennoeoe nanyyeHne. PaBHOBECHOE M3NydeHMe.
JlyuencnyckatenbHas u nornoLarensHasi cnocobHoctn. AGContoTHO YépHoe Teno. 3akoH Kupxroda. 3akoH
CredpbaHa — bonbumaHa. PacnpeneneHne aHeprum B cnekrpe abcontoTHO YEpHoro Tena. KBaHToBas runoTesa
n coopmyna NMnaHka. OnTuyeckas nupomeTpus. KBaHTOBbIE siBNEHNS B onTuke. PoTOINEKTpUIECKmin adodexT n
crocoObl ero HabnogeHusi. OCHOBHbIE 3akoHbI hoToaddhekTa. YpaBHeHNe AnHwWTENHa. POTO3NEMEHTDI, o-
TOYMHOXUTENW U UX npumeHeHne. Jaenenune ceeta. OnbiThl JlebegeBa no gokasaTenbCTBY CyLLECTBOBAHUS
JaBrieHnst cBeTa. JIeKTPOMarHUTHOE U KOPMYCKynsipHoe obbsAcHeHWe AdaBreHnst ceeta. Macca n umnynbec
doToHa. DhdpekT KomnToHa 1 ero oobscHeHwme.

Bonpocbl 4rnsi CAaMOKOHTPOIS MO pasgeny:
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1. [ainTe NnoHATME CBETOBOrO fyya.

2. B 4yem 3aknoyaeTcs pmsmyecknii CMbICI NokasaTens npenomnenns cpeabl?

3. OO6bsicHUTE XOf fny4vel B TPEYronibHOM Npusme.

4. Y10 Takoe hoKycHOe paccTosiHMe U hokanbHas NIOCKOCTb JIMH3bI?

5. To4emy uHTepdepeHUuIo Henb3a HabngaTb OT ABYX arekTponamn?

6. Kak onpeaensietcst onTuyeckas pasHoCTb xoda?

7. Cdopmynupyite npuHumn NonreHca-dpeHens.

8. Banmwwute ycrnosue AUPPAKUMOHHLIX MAKCUMYMOB M AUGPAKLMOHHBIX MWHUMYMOB AN
ANpaKkUNOHHONM peLLeTKu.

9. Y10 Ha3bIBaeTCsH eCTECTBEHHLIM CBETOM?

10. Kak 3aBUCUT MHTEHCMBHOCTb NPOLLEALIEro Yyepe3 aHanu3aTtop cBeTa OT yrna Mmexay OocsiMu

nonsipusartopa n aHanusaTtopa?
11. Y10 Takoe yron bptoctepa?
12. Yto Takoe TennoBoe U3ny4YyeHne u Yem OHO BbI3BaHO?
13. Kak sHepreTnyeckasi CBETMMOCTb abCOMHOTHO YEPHOToO Tena 3aBUCUT OT TeMnepaTypbI?
14. CchopmynupynTe 3akoHbl hoToaddekTa.
15. TNosAiCHWUTE CMbICI BENUYMH, BXOASALLMX B YypaBHEHME DVHLUTENHA.
16. Kak onpegensitotcsa aHeprusl, MMNyrnbc u macca oTtoHa?

Paszpgen 6. AToM 1 aTOMHOe AApo
Kpatkoe copgepxaHue

Atom Pesepcopaa — bopa. HecoctoAaTenbHOCTb Knaccuyeckon Teopumn atoma. [MCKpeTHOCTb
3HepreTuyeckux yposHen. NMoctynaTel Bopa n nponcxoxgeHne nNUHenYaTbIX CNnekTpoB. ATOM Bogopoaa u
ero cnekTp no teopun bopa. OnemeHTbl KBAHTOBON MexaHuku. OnbiTHOe 060CHOBaHME KOPNYCKYMSPHO —
BOMHOBOro Ayanuama matepun. @opmyna e bponns. paHuubl NPUMEHUMOCTM KINAacCUYeCKOW MeXaH -
ku. OnbiT LWTepHa n MNepnaxa. CnuH anektpoHa. CnMHOBOe kBaHTOBOE Yncno. MpuHumn Maynu. Pacnpe-
AeneHue anekTpoHoB B atoMe. [Nepuoamndeckas cuctema anemenToB .. MeHaeneesa. PeHTreHoBCkme
nyyn, ux cnekTpsl. MNpuHUMN AencTBMA nasepa. fABneHne pagmoakTMBHOCTU. PagnoakTtmeHoe nanyveHue.
3aKkoH pagMoakTMBHOMO pacnaga. 3akoHoMepHocTh a- u B — pacnaga. Npasuna cmeleHns. CtpoeHue
agpa. CoctaBHble YacTu gapa — NPOTOHbI U HEUTPOHBLI. OCHOBHbIE XapaKTepPUCTUKN HYKNOHOB: Macca,
cnvH. B3aumonpeBpallueHns HykrnoHoB. HelTpuHo. B3anmogenctene HyKNOHOB M MOHATUE O SOEPHbIX
cunax. [ledekT macchl, 9Heprusa CBS3N U YCTOMYMBOCTL Saep. AgepHble peakumni. OCHOBHbIE TUNbI SAEp-
HbIX peakuuin. VIckyccTBeHHas paaMoakTMBHOCTb. PagnoakTuBHble N30TOMbl U UX NpuMeHeHue. Peakuns
aeneHus. LenHasa peakuns. Peakuus cuHtesa. BogopogHo-yrnepoaHsiv umkn. SHeprus ConHua u 38é3A.
Mpobnembl ynpaBnsembix TEPMOSAEPHbBIX peakLui.

Bonpockl Ansi caMOKOHTPONs No pasaeny:

CdopmynupyinTe noctynatsl bopa.

C kakoW uenbto ObinM noctaeneHbl onbiThl LUTepHa 1 Nepnaxa?

[aiTe noHATME BONHOBOW OYHKLUMN.

CKONbKUMW KBAHTOBbLIMU YMCITAMU XapakTepuayeTcsl COCTOsiHME aTtoMa? HasoBuTe aTu Yncna.
Yemy paBHO OTHOLLEHWE MMMNYyrbca POTOHA K ero YactoTe?

CKONnbKO MPOTOHOB M CKOMNbKO HEMTPOHOB BXOAWT B COCTaB siApa atoMa BUCMYyTa?

Kaknm cnocobom MOXXHO 3aMeanuTb NpoLeCC pacnaga paguoakTMBHOMO BellecTsa?

Kakasi n3 anemMeHTapHbIX YacTuLl UMEET HaUMEHbLLIYIO Maccy Nokosa?

Moyemy B Tabnmue MeHngeneeBa OTHOCUTENbHAA aTOMHasi Macca 31IEMEHTOB MMeET ApobHoe
3Ha4eHne?

©CoNoOUA~AWNE

Mpouenypa oueHMBaHUs

Mocne M3y4eHUs Kaxporo pasgena NpoBoAMTCA KOHTPOnb. KOHTposb ocyLlecTBRsieTcs ¢ Lenblo
onpederneHns kayecTsa MNpoBedeHVsi oGpasoBaTenbHbIX YCNyr Mo OAWCLUMMNUHE, AN OUEHKW CTeneHu
JAOCTMXKEHNA 0By4aloLLMMUCA COCTOSHUSA, ONpeaensieMoro LeneBbiMy YCTaHOBKaMU ANCUMNIIMHBI, a Tak-
Xe Ons OpPMMUPOBaHNA KOPPEKTUPYIOLLMX MeponpuaTuit. KoHTponb ocyllecTBnsieTca no pasgenam auc-
UMNIMHBI B COOTBETCTBUM C NyiaHoM. KoHTpornb Ha nabopaTopHbIX 3aHATUAX OCYLLEeCTBRsSieTcs B Buae
NPOBEpPKM MUCbMEHHOIO OT4YeTa O nabopaTopHoit paboTe, BKMOYaoLWEro Heobxoaumele pacyeTbl U3Me-
PSIEMbIX U UCKOMbIX BEJIMYMH, BbIBOAbI O NpoAeriaHHo paboTe, 0TBEeThl BOMPOCHI AJ1s1 CAMOMNOArOTOBKM.

LWkana n Kputepun oueHnBaHuA

— OLleHKa «3a4TEeHO» BbICTABIISETCS, €CMU 00YyYatoLMINCs, N3y4nB TeMy NabopaToOpPHOro 3aHSATHS,
ohopMUIT MUCbMEHHO pe3ynbTaThl B BUAe oT4yeTa 0 nabopaTopHoi paboTe, CMOr BbINOMHUTE HEOOXO0AM-
Mble pacyeTbl U3MepsieMbIX U UCKOMbIX BENWYMH, cAernarn rpamoTHbIA BbIBOAbI O MPOAenaHHou paboTe,
OTBETWIT Ha BCE BOMPOCHI Ar1si CAaMOMOArOTOBKM.
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— OLleHKa «He 3a4TeHO» BbICTABIAETCS, €Cnv 00yJatoLWmniics, N3yunB TeMy nabopaTopHOro 3aHs-
TUSI, HeaKkKypaTHO ohOpPMUIT OTYETHLIN MaTepuan B Buae oTyeTta o nabopaTopHoii paboTe, He CMOT Bbli-
MOSIHUTb HEOOXOAMMbIE pacyeThbl U cAenaTb BbIBOAbI, HE CMPABWUIICS C BONPOCaMM ANsi CaMOMOArOTOBKM.

8. OBLLME METOONYECKME PEKOMEHOALIUM NO O®OPMIEHUIO U BbINMOJTHEHUIO

OTAENbHbLIX BUOOB BAPC
8.1. PEKOMEHOALIUM NO CAMOCTOATEJIbHOMY U3YYEHUIO TEM

BOMPOCbI
ANA caMOCTOATENbHOIO M3Y4eHUs TeMblI

«MpuMeHeHne 3aKOHOB COXpPaHEHUsI UMMYJbCA U dHEPruu K YNpyromy u Heynpyromy yaapam»

1.

2.

3.
yoapam.

wn e

©CoNoOOA~WNE

ONOOA~WNE

MoHaTne ypapa.
Knaccudumkauusa n xapakrepuctnka yaapos.
[MpMeHeHne 3aKOHOB COXpaHEHUS MMMyNbCa M 3HEPrM K YNpyromy u Heynpyromy

BOMNPOCHI
And caMOCTOATEeNIbHOIro U3y4eHuns TeMbl
«5lBneHuns nepeHoca»

Oundbdyana: onpeaeneHve, ycrnoBusi NPOTEKAHUS, 3aKOH.
TennonpoBoaHOCTb: onpeaenieHne, YCroBusi NPOTEKAHUS!, 3aKOH.
BaskocTb: onpegeneHune, ycrioBusl NPOTEKaHMUS, 3aKOH.
BOMNPOCHI
AOJIsl CaMOCTOSATENIbHOrO U3y4eHUs1 TeMbl
«AneKTpoMarHUTHbIe BOJIHbI»

Bubpatop Nepua.

MaccoBbliii nsnyyaTtens.

JlamnoBblI reHepaTop.

[MonepeyYHOCTb 3NEKTPOMAarHUTHbIX BOJTH.

lMnockne MoOHOXpoMaTUYEeCKME 3NIEKTPOMArHUTHBLIE BOJTHBI.
O6BbeMHast MOTHOCTb 3HEPTUMU 3NEKTPOMArHUTHOM BOSHbI.
BekTop YmoBa-lNonHTUHra.

[aBneHne anekTpoMarHUTHbIX BOJTH.

Mmnynbc anekTpomMarHMTHOro nons.

BOMPOChHI
AnNsi CaMOCTOATENbHOro U3y4eHUsi TeMbl
«OnTuyeckan aHusoTponusa»

OnTu4yeckn aHN30TPONMHbIE BELLECTBA.
Ayenka Keppa.

A ekt Keppa.

OnTrYecKn akTUBHbIE BELLECTBA.

Yron noBopoTa NiocKoCTH Nonsipusaumm.
YpenbHoe BpalleHue.

MonapumeTpus.

OdhpekT Papages.

Oo6wun anroputm CaMmocCToATEeNIbHOIro N3y4yeHus TemMbl

1) O3HaKOMUTBLCSI C PEKOMEHA0BAHHON Y4eOHON NUTEPaTypor 1 ANEKTPOHHBIMK pecypcamMu Mo TeMe (OPUEHTUPYSICb Ha
BOMPOChI Ansi CAMOKOHTPOnNS).

2) Ha aTo# ocHOoBe COCTaBWUTb Pa3BEPHYTLIN NMaH U3NOXEHNUS TEMBI.

3) BbibpaTb hopMy OTHETHOCTM KOHCMEKTOB (MIaH-KOHCMNEKT, TEKCTYarbHbIA KOHCMEKT, CBOOOAHBIV KOHCNEKT, KOHCMEKT-

cxema).

4) [MpoBecTn CaMOKOHTPOSb OCBOEHMS TEMbI MO BONPOCaM, Bbl4aHHbLIM NpenogasaTtenem.

5) OhopMUTL OTYETHBI MaTepuan B yCTaHOBMNEHHON (hOpMe B COOTBETCTBUM METOANYECKUMU PEKOMEHAALUSIMU.

6) [NpenoctaBuTb OTYETHBLINM MaTepuan npenogasaTento No CornacoBaHuMio C BeayLwmM npenofaBaTenem.

LLikana v KpUTepun oLeHNBaHUA
CaMOCTOATENbLHOro U3y4YeHUs TeMbl
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- OLiEHKa «3aYymeHOo» BbICTaBNAETCS, eCny 06y4atoLWMIACA NOTUYHO U KPaTKo 0POPMMUIT KOHCMEKT, B
KOTOPOM OTpa3ui BCe 3Ha4YMMble MOMEHTbI (onpeaeneHunsl, 3aKoHbl, BENUYUHLI, NapaMeTphbl, SABNeHUs)
n3y4yaemMoi Tembl.

- OLEHKa «He 3a4YmeHOo» BbICTaBMAETCs, ecnm obyvaloWwmincss oopPMUN KOHCMEKT, B KOTOPOM He
oTpasun 6onbLUY YacTb 3HAYUMBIX NMOHATUIA (ONpeaeneHuns, 3akoHbl, BEMUYMHBI, NapameTpbl, ABMeHUs)
n3y4yaemoi TeMbl, He 3aMeTUIT 3aKOHOMEPHOCTEN.

8.2. PEKOMEHOALIMM NO CAMOCTOATENIbHOMY BbINOJIHEHNIO UHOANBUAYAJIbHOIO
3AOAHUA

B kaxxgom nHaMBuayansHOM 3afaHunM COOEPXKUTCH LLECTb 3adad, KOTopble HeO6X0AMMO peLnTb
1 0pOpMUTb B COOTBETCTBUM C TpeboBaHuaMU. NUHaMBuAyanbHoe 3agaHne o0b6a3aTensHO JOMKHO MMETh
TUTYNbHBIN NUCT, a Kaxaas 3agadva oba3aTtenbHO A0MKHA coaepXaTth cneayolime pasgensl: JaHO, Han-
TN, pelwieHne, nepesog BenudnH B CA, normyHoe n nocrnegoBaTenbHOE peLLeHne, OTBET.

Paspgenbl y4ebHON ANCUMNINHBI, YCBOEHWE KOTOPbIX CTyAeHTamMn COMPOBOXAAETCS NOArOTOBKOM
MHOVBMAYaAINbHOroO 3agaHus:

Pasgenbl AucuUmMnnnHbl, OCBOEHUE KOTOpPbIX

obyvarLwmmmcst conpoBoXaaeTcsa Unm 3aBep- KomneteHunn, doopmupoBaHme/pa3BuTe KOTOPbIX
LIaeTcs BbIMOMHEHMEM UHANBUAYaNbLHOro 3a- obecneynBaeTcs B X04€ BbINOMHEHUS
AaHunA MHOMBUAYaNbHOro 3agaHus
Ne HanmeHoBaHune

«MexaHuka», «MonekynspHas gu-
31Ka N TEpMOAMHAMUKAY, « DNek-
1-6 TPUYECTBO U MarHeTusm», «Kone- OrK-1
0aHusa 1 BonHbI», «OnNTHKay,
«ATOMHas 1 sgepHas uankay

Mpumepbl opopmnenns 3agav:
3agaya 1. ABTOMOOWIIb, ABUrasicb C YCKOpPeHnem 2 mic?, npowen 125 m 3a 5 ¢. OnpegenuTb Ha-
YarnbHYI0 CKOPOCTb aBTOMOBUNA. HauepTuTb rpaduk 3aBUCMMOCTM CKOPOCTU OT BPEMEHM.

Vo —? PeweHue:
2 2
a=2 mlc M3 dopmynbl NyTU Npy paBHOYCKOPEHHOM OBWXEHUU S:V0t+% nony4yaem
t=5¢
_ at?
S=125 m v :S_Tfi_it
° t t 2

lMoAcTaBnss YMCIIOBbIE AAHHbIE, UMEEM v/, = [@_QJ —20m/c
5 2

"padmk ckOpOCTM paBHONEPEMEHHOIrO ABWXKEHUS ABMSETCA MPSMOW NUHUEN.
[ns ee nocTpoeHuss OoCTaTovyHO ABYX Toyek: npu t=0 V,=20 m/c, npu

t=5 ¢ V =30 m/c. HanomHum, uto V =V, +at .

0 W mic

Omeem: V, =20 wmlc.
3apayva 2. ToueuHble 3apsabl o, =1 HKn n q, = -2 HK7 pacnonoxeHsl Ha pacctosiHuu 10 cm opyr

OT gpyra B Bakyyme. HaTn Hanps»KeHHOCTb M NoTeHLMan nons B TOYKe, HaxoasLWwencs nocpeanHe Mex-
Ay 3apsgamu.
E,—? N, PeweHue:

¢ =1 HKn =107 Kn ql Ei B2 a2
© 2 A ©

CornacHo npuHUMNy cynepno3nuum B TO4Ke A
En=E+E;,, opa=01+ 05,

9, =—2 HKn=-2-10" Kn

r=10cu =10"1m
c=1
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£ =885-10"? @/m roe E,, E, — HanpshkeHHOCTM noreit, co3aHHbIX B Touke A (pu-
CYHOK) 3apsijamMun gy U gz, @ @1 U @, — NOTEHUManbl 3TUX nonen.
Tak Kak BeKTopbl El " Ez OEencTBYOT BOOMb OAHOW MPAMOM,
MO>XHO MepenTn OT BEKTOPHOM CyMMbI K anrebpanyeckon:

EA:E1+E2’rp'e EIZLZ, E2: ‘qz‘ 2-
r r
iy - (E} 4 y& (E]
1 ~
nnn Ep=———— ﬁquz‘/.

2
4 Nl
TE o€ (2)

3Hak 3apsiga ¢ Mbl y4nu, Hanpasus Bektop E, k 3apsay. [Mo-
TeHUMan sIBNAETCA CKanspHOW BEMWYMHOWN. YUYUTbIBas, YTO BTO-
powvi 3apsg oTpuLaTeneH, nmeem

2
Pp= ‘ql‘ - ‘qz‘ = rﬁl‘—‘%

47180‘9% 471801-:L 47E o8

MoacTaenss B POPMyribl YACTIEHHbIE 3HAYEHWS U YYUTBIBAS, YTO
1 _9.10%w/@ » NONy4aem

4rE
9.10° " B
Ep=—— €+2310° =108=,
A" 25.107 © R M
9
.9. ™~
Azziiio(o*hz-lo*g/:*lso&

Omeem: E, =108 B/m, ¢, =-180 B.
LUKANA U KPUTEPUU OLLEHNBAHUA

— «3a4TeHOo» MO UHAMBUAYanNbHOMY 3a4aHuI0 BbICTABMSETCH, €Cnu: a) Bce 3aJayun peLleHbl npa-
BUNbHO; 6) 3agaun odopmneHsbl No BceMm TpeboBaHnsaM (0Ba3aTenbHble dNeMeHThl: 4aHO, HanTu, peLle-
HWe, BbINOMNHEHbI HEOBXOANMbBIE PUCYHKM U MOCTPOEHMS, NOTMYECKM BEPHO MOCTPOEHO peLLeHne, 3anucaH
W NpoaHanusvMpoBaH OTBET); B) OPOpMIeHne MHOUBMAYaNbHOro 3agaHus COOTBETCTBYeT npeabsBnse-
MbIM TPe6OBaHUSAM (TUTYNbHBIN JINCT);

— «He 3a4yTeHO» NO MHAMBUAYaNbHOMY 3aJaHWI0 BbICTABMSETCS, €CNK: a) YacTb 3aay pelueHa
HeBepHO; 6) 3agaun odopmneHbl He B COOTBETCTBMU C TpeboBaHMAMM (OTCYTCTBYET AaHo, He onpeaene-
HO 4YTO HeoGXOAMMO HaMTW, OTCYTCTBYIOT PUCYHKM U NOCTPOEHUS, OTCYTCTBYET NorMka B pelleHun 3aga-
yu, HeT oTBeTa); B) ohopmrieHne He COOTBETCTBYET NpeabsaBsieMbiM TpeboBaHNAM.

9. BXOOAHOMW KOHTPOIb U TEKYLLIUA (BVHYTPI/ICEMECTPOBbII;I) KOHTPOIIb XOOA U
PE3YJIbTATOB YYEBHOU PABOTbI OBYHAIOLLEIOCHA

9.1. BXxoQHOMN KOHTPOIb

BxogHOW KOHTPOMb OCyLLEeCTBNSAETCS B BUAE NMUCbMEHHbLIX OTBETOB Ha BOMPOCH! N 3afaHus BXOA4-
HOro KOHTpons. bunet BkntovaeT B cebsi 15 BONpOCOB 1 3adaHnii MO pasnuyHbIM pasgenam QUCuUninHbl
«®usnka» 3a Kypc cpegHero (nonHoro) obuiero o6pasoBaHus. BXogHOM KOHTPOMb NPOBOAUTCA Ha nep-
BOM MpPaKTU4eCcKoM 3aHATUWN. Ha BbinonHeHue gaetca 15 MUHYT.

Bonpocbl u 3adaHusi 8X0o0HO20 KOHMPOJIsI
Y10 Ha3sbiBaeTcH:

Yrnom nageHmna?

AGCOMNIOTHBLIM NoKa3aTenem NPenomieHnsa?
Yrnom npenomnexHns?
OneKTPOeMKOCThbIO NPOoBOAHMKA?
PaBHOMepHbIM ABUWKEHNEM?
AgnabaTtHbiM npoueccom?
PaBHO3amMeneHHbIM ABWKEHNEM?
N3obapuyecknm nporeccom?
YacTtoTon konebaHunin?

0. W3oTepmuyecknm npoueccom?
Mepnogom konebaHun?

PBPOONOOA~AWNE

=
=
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12.
13.
14.
15.
16.

BHewHUM doToachdpekTom?

M3oxopHbIM npoueccom?

Amnnutygon konebanms?

HanpsikeHHOCTbIO aneKkTpuYeckoro nonsa?
OTHoCHTENbHBLIM NokasaTenem npenomneHna?

Mo kakomn chopmMyne MOXHO onpeaenuThb:

1

25.
26.

CoOxNoGA~WNE

YrnoByto CKOpPOCTb?

PaboTy NOCTOSHHOM CUMbl B MEXaHuke?

KuHeTnueckyto aHepruio Tena?

[MyTb Npy paBHOYCKOPEHHOM OBWXEHUN?

Cwuny ynpyroctn?

Paboty Toka?

LleHTpocTpemutensHoe yckopeHue?

ONeKTPOEMKOCTb NIOCKOro KoHAeHcaTopa?

OnTu4yeckyo cuny nmH3bl?

JIVHENHbIN NYTb NPV PaBHOYCKOPEHHOM OBWXEHUN?
MoTeHumManbHyo aHepruto ynpyro 4edopMMpoBaHHOro Tena?
YcnoBne Makcumyma npu uHtepdepeHumm ceeta?

MoMeHT cunbl Npy BpawaTenbHOM ABUXKEHNN?

KonnyecTBo TennoTbl Npy HarpesBaHuu BellecTsa?
LleHTpocTpemutensHoe yckopeHue?

YaenbHylo TeNnoemMKocTb Bellectsa?

3aBUCUMOCTb CONPOTUBIIEHUS NPOBOAHMKA OT €r0 reoOMeTPUYECKNX pasmepoB?
ABCOMOTHBIN NoKa3aTenb NpenomneHmsa?

KoadduumeHT nonesHoro AencTBms TENIOBON MaLUWHBLI?
Mepvoa konebaHun maTeMaTN4ecKoro MasiTHUKa?
KnHeTuueckyto aHepruio?

Cwuny Amnepa?

Mepvoa konebaHun NpY>KMHHOIO MasiTHUKA?

Cuny JlopeHua, 0encTByOLLYIO0 Ha ABVXYLLMINCS 3apsag B MarHUTHOM none?
Cwuny Tsk€CTU?

Mepuoa anekTpnyeckmx konebaHum B KOHType?

N306pa3ute rpachnyecku:

BOONOGOAWNE

e e el
aobwNhEFO

CunoBsble NHUM NONSA NONOXUTENBHOro 3apdana.

Xopg ny4ven, napannenbHbIX raBHOW ONTUYECKOW OCK, B ABOAKOBLINYKMOW NIUH3E.

CunoBble NMHWMM NONA OTPULATENBHOIO ANEKTPUYECKOro 3apsaaa.
3aBMCMMOCTb CKOPOCTM OT BPEMEHU MPU paBHOYCKOPEHHOM ABUXEHUM.
CunoBsble NIMHUM MArHUTHOrO NOMsi NPSIMOrO NPOBOAHUKA C TOKOM.
3aBMCMMOCTb AaBrieHusl rasa oT o6bema npu agnadbaTtHom npouecce.
Xo[ cBeTOBbIX NyYen, nayLmux n3 Bo3ayxa B CTEKO.

3aBUCMMOCTb CKOPOCTM OT BPEMEHU NPU paBHO3aMeATIEHHOM OBWXEHUN.
CwvnoBble NMHUK 3NEKTPUYECKOrO MO MIOCKOro KOHAeHcaTopa.
3aBMCMMOCTb CMELLLEHNSI OT BPEMEHU MPU rapMOHUYECKOM KonebaHuu.
3aBMCMMOCTb AaBreHus oT obbemMa rasa npy n3oTepmMmyecKoM npoLecce.
3aBMCMMOCTb NMYTW OT BPEMEHW NMPU PaBHOYCKOPEHHOM ABWXEHUN.

Xopg nyden, noywmnx U3 ctekna B BO3AyX.

3aBMCMMOCTb AaBreHust oT obbema npu n3obapmnyeckom rasaoBoM npouecce.
3aBUCMMOCTb CKOPOCTU OT BPEMEHMU NPU PaBHOMEPHOM ABUXEHUN.

Kakasi coopMyna BblpaxaeT 3aKOH:

CoNoOA~WNE

BTopon 3akoH HbtoToHa?

Owma ang yyacTtka uenn?
MpenomnexHus ceeta?

KynoHa?

OneKTpoMarHMTHOM MHAYKLUUN?
OTpaxeHusa ceeta?

CoxpaHeHust SHEPTUN B MEXAHUKE?
Apxumepna?

Owma gns nonHow uenu?

10. dapageqa ansa anekrponunsa?
11. BceMupHOro TaroteHua?
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12. [xoyns-JleHua ons noCTostHHOro Toka?

13. Mpenomnenunsa ceeta?

14. bonna-MapuoTtta?

15. l'yka?

16. ®apages-JfleHua ons aNeKTPOMarHUTHOM MHOYKUMN?
17. len-Itoccaka?

18. CoxpaHeHus umnyrnesca Tena?

19. Wapnga?

KakoB dhm3nyeckum cmbicn:

YckopeHusa?

MnoTtHocTM BellecTBa?

MarHuTHOro notoka?

Maccb!?

[aenenuna?

ABCOnTHOro HyNnsa TemnepaTyp?
MoTeHumMana anekTpuyeckoro nonsa?

Cwunbl Toka?

. CkopocTtun?

10. 3neKTpoaBWKyLLEWN CUMbl NICTOYHMKA TOKa?

CoNoA~LWNE

3anuwute ypaBHeHue:

1. Tllepsoro Havana TepMOANHAMUKN.

2. OcHoBHOe Ans MONEKYNsiPHO-KMHETNYECKOW TEOPUU Fa30B.
3. OunHwTerHa ang BHewWwHero gotoaddekra.

4. dopmyny NnH3bL.

5. CocTtosHus ngeansHoro rasa MeHgeneesa-KnanevipoHa.
"apmoHunyecknx konebaHui B MeXaHuKe.

2

B uem CYWHOCTb AABJIEeHUSA:

OneKkTpoMarHUTHOM nHAYKUUn?
CamounHaykumnn?

Monsipusauun ceeta?
doToadhekra?

Ondpakuumn cBeTOBbIX BOMH?
Ovcnepcun ceeta?

OnekTtponunsa?

Pe3oHaHca?

. lMonHoro BHyTpeHHero oTpaxeHua?
10. PagnoaktuBHocTn?

CoNoA~LONE

B kaknx eaMHuLax uamepseTcs:

OnTunyeckas cuna nNnH3bI?
Cuna T1oka?
YacToTta?
MoLLlHoCTL?
MHAOYKTMBHOCTb KOHTYpa?
MnoTHoOCTL BellecTa?
[aBnexHune?
OHepruns?
HanpsixkeHne?
. OnekTpuyeckas eMKoCTb?
. KonunyectBo BeLlectBa?
. YckopeHune?
. Pabora?
. OnekTpuyeckoe conpoTmeneHne?
. YoenbHoe conpoTueneHne?
. YrnoBasi ckopocTb?
. mnynbc Tena?
. lHayKkumst marimMTHoro nonsi?
. HanpsikeHHOCTb aneKkTpuyeckoro nonsa?

Boo~NoOA~WNE

PRRPRRRERRRER
OCO~NOUIANWNERO

LWkana n Kputepun oueHnBaHuA



OTBETOB Ha BONPOCHLI BXOAHOIo KOHTpoOnNA

- OueHKa «OTANYHOY, ECIM KONUYECTBO NpaBuribHbIX 0TBETOB OT 81 + 100 %.

- OueHKa «XopoLLO», eCriv KONMYECTBO NpaBuibHbIX OTBETOB OT 61 + 80 %.

- OueHKka «ygoBNeTBOPUTENBHOY», €CIN KONMYECTBO NpaBUiibHbIX OTBETOB OT 51 + 60 %.
- OueHka «HeyooBNeTBOPUTENBHOY, €CMU KOMNMMYECTBO NPaBuIibHbIX OTBETOB MeHee 50 %.

9.2. TeKyw Mt KOHTPOSbL YCNEeBaeMOCTH

B TeueHne cemecTpa, MPOBOAMTCS TEKYLLUA KOHTPOSb YCNEBAEMOCTM MO AUCLMMNIIUHE, K KOTOPOMY
oby4yaroLwmics 4OmKeH OblTb NOArOTOBIIEH.

OTcyTCcTBME NPONYCKOB ayAUTOPHbIX 3aHATUI, aKTMBHas paboTa Ha NpakTUYeckmx 1 nabopaTopHbIX
3aHATUSX, 0bLLee BbiNONHEHWe rpadurka yuebHon paboTbl ABNAIOTCA OCHOBAHMEM [f1si MONyYeHUs nono-
XXMTENbHOWM OLEHKM NO TEKYLLEMY KOHTPOIIO.

B kauyecTBe TeKyLlero KOHTPOnNs MOXeT ObiTb UCMONb30BaH TECTOBbIA KOHTPOSb U KOHTPOSbHAasA
pabota. TecT cocToMT M3 HEBOMNLLUOrO KONMMYecTBa 3NieMEeHTapHbIX BOMPOCOB MO OCHOBHbLIM pasgenam
AVCUMNIUHBI: HEMpaBUIbHblE peLleHus pasbuparoTcs Ha criegyloleM 3aHATUM; YacToTa TeCTUPOBaHUS
onpegenseTcs npenogasaTenem.

BOMPOCHbI n 3A0AYN
ANA CaMomnoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce noaroToBKM K MpakTU4ECKOMY 3aHATMIO OOy4alolMiics usyvaeT npedacTaBfieHHble
HWXe BOMpockl Mo Temam. Ha 3aHATUM obyyatownincs 4eMOHCTPUPYET CBOW 3HAHMS MO U3yYeHHbIM BO-
npocam B popMe YyCTHOro oTeeTa. NSl YyCBOEHUs matepuana no TemMe 3aHATMS obyyatolmincs peluaeT
3agaun.

O6wWwmn anroputm caMmonoAroToBKU
PekomeHOauuu ro peuweHuro 3aday

1. B ocHoBYy kaxgown pr3nM4eckon 3adaunm MOMOXKEH TOT UMM UHOW YacTHbIA Cnyyan MposiBrieHus
0o6LWKmx 3akoHOB usmkn. NMoaTomy, onpegennTe O KakoMm SBMEHUWU, CBOMCTBE UMK npouecce MaeT peyb B
AaHHoW 3apade. [Npexae Yyem NpUCTYNUTL K peLleHnto 3agay Kakoro-nmbo pasgena Kypca, pekomeHayeT-
cA TWwartenbHo npopaboTaTk Teopuio BoMpoca.

2. MNepepn pelleHnem 3agaym cnegyert BbinucaTb B eanHuuax CU yncnosble 3Ha4YeHns Ucnonbaye-
MbIX MPU BbIYUCTIEHUN (DUINYECKUX MNOCTOSIHHBIX, @ TaKXKe TEX BEITMYMH, KOTOpble AaHbl B YCNOBUK 3afa4uu
B €AMHMNLIAX, KpaTHbIX UMK JoMbHbIX OT eanHuy, CU, a Takke B eAuHMLAX, OTNINYHBLIX OT eanHuy, CA.

3. PeweHune GonbluvHCTBA (DM3NYECKMX 3a4ay pPacyeTHOro xapakrepa CBOAMTCH K COCTaBIEHMIO
anrebpanyeckux ypaBHEHMI, NpPeacTaBnsaloWwmx cobon mMmaTeMaTyeckoe BblpaXeHue 3aKOHOB OU3MKY,
nexawmx B OCHOBe OaHHOro sBneHus. CocTaBneHne cUcTeMbl ypaBHEHWN, MOMHOCTbIO OTpaXkaroLumx
AaHHbIN PU3NYECKUIA NpoLecc, NpeacTaBnsaeT OCHOBHYIO TPYOHOCTb peLueHus oYty Bcex 3agad no gu-
3uKe.

4. MNpun aHanu3e 3ajayn U COCTaBIIEHUN CUCTEMbI YPaBHEHWUIA, OTpaxaroLemn To UM Hoe sBreHne,
ocoboe BHUMaHWe crnegyeT obpallaTe Ha BEKTOPHbLIV XapakTep MHOMMX BEMWYMH, C KOTOPbIMW NPUXOaUT-
€A BCTpeyaTbCs. [Ina nonHoro onpegeneHns Taknx BenMyMH HeoOXOAMMO Yy4YnUTbiBaTb HE TOMBbKO UX K-
CMNOBOE 3Ha4yeHve, HO U HarnpaBneHue.

5. MNMpwu pelueHnn 3agad Hepeako NpUXoaMTcs npuberatb K pas3noXeHUo BEKTOPOB CKOPOCTU, YCKO-
peHusi, Cunbl U T. 4. Ha COCTaBMsAOLWME NO KaKMM-Nnbo ABYM HanpasneHnsam. PaumoHanbHbl BelGop Ha-
npaBneHVn Ansa pasnoXeHUs BEKTOPOB HESBHO AMKTYeTCS YCMOBUMAMY 3adayu, OgHaKo B obLiem crnydyae
OH MOXeT OblTb NPOM3BONbHLIM. [1oNe3HO MMETL B BUAY, YTO pa3noXeHne BeKTopa Ha COCTaBnsioLime —
3TO YNCTO MaTeMaTU4YecKUi NPUEM M TOT dhakT, YTO FOBON BEKTOP MOXHO BCErga pasnoxunTb Ha cocTaB-
ngwowme, He 03Ha4aeT, YTO KaXaon N3 HUX MOXHO AaTb Takoe Xe hu3n4eckoe TONKoBaHWe, Kak Ucxop-
HOMY BEKTOpY.

6. Bce 3agauun, He3aBMCMMO OT cnocoba 3agaHni MCXOOHbIX BENWMYMH, CriefyeT pelaTtb B obLem
Buge (T. e. B 6ykBeHHOM 0603Ha4YeHun, a He B Yncnax, Mpu4eM UCKoOMasi BeNnyuHa gosmkHa ObiTb Bblpa-
XeHa yepes 3aJaHHble BENWYMHbI). Takoh MeTo peLleHus Nno3sBonseT npoaHanu3mpoBaTb NOMAYYEHHbIN
pesynbTaTt 1 AaeT BO3MOXHOCTb BblpaboTaTth obLue npuemsl pelleHmns 3agad no kaxxaomy pasgeny Kyp-
ca. W, kpome TOro, 0CTarTCH ACHLIMW Cnedbl 3aKOHOB, UCMOMb3yeMblX B AaHHOW 3agade, a caMmu Bblknag-
K/ MO3BONSAIOT NPY HEOBXOAMMOCTM MPOBEPUTL MOBYI0 YacTb PeLLEHUs U UCKITIYNTL BO3MOXHbIE OLING-
KW.

7. [Ins npoBepku NpaBUibHOCTU peLLeHns 3a4aun, B BbIBEAEHHYI pacyeTHy dopMyny HeobXxo-
AMMO MOACTaBUTb €AMHULIbI M3MEPEHUST BCEX BEMUYMH, BXOAALWMX B (DOPMYNY, U, BbINOMHMB npeobpaso-
BaHWs, y6eanTbCs, YTO eAMHNWLbI M3MEPEHNs NPaBon 1 NEBON YacTeln ypaBHEHMS COBMNaaatoT.
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8. MNMony4ynB oTBET B 00LWEM BMAE, MOXHO NPUCTYNUTbL K YMCMOBbLIM pacyetam. NpoBoasa apudme-
TUYECKUE pPacYETbl, HYXXHO MCMONb30BaTb NpaBuia NPUONMKEHHBIX BbIYUCIIEHWI, NO3BONSOLINE BO MHO-
MX CIydasix COKOHOMUTb BPEMS, HE HAHOCS HUKaKoro yuwepba ToYHOCTH.

9. MNony4MB YNCNOBOW OTBET, HY>KHO OLEHUTb €ro nNpaBaonogobHOCTb. Takasa oueHKa MOXET B ps-
Ae criyyaeB 0OHapyXuTb OLUIMOOYHOCTb NOflyyaemoro pesynetata. Hanpymep, cKOpocTb Tena He MoXeT
ObITb GONbLLE CKOPOCTM CBETA B BaKyyMe, AanbHOCTb NofeTa KaMHsl, GpOLLEHHOro YenoBekoM, HE MOXET
ObITb 60onbLue nopsgka 1000 meTpoB, Macca Monekynbl — nopsaka 1 Munnurpamma u T. .

Tema 1. MarHeTusm

1) MarHuTHOe none n ero xapakTepUCTUKN.
2) 3akoH Bbno-CaBapa-Jlannaca v ero npMMeHeHWe K pacyeTy MarHUTHOTrO Noss.
3) 3akoH Amnepa. Bsaumogencteue napannenbHbIX TOKOB.
4) MarHuTHag nocTosiHHasA. EanHMLBI MarHUTHOW MHAYKLUMA U HANPsSXKeHHOCTM MarHMTHOro Mnons.
5) Lwnpkynaums mMarHATHOrO nons (3akoH NOMHOro Toka) B Bakyyme. Teopema [faycca ons marHuT-
HOro nons.
6) PaboTa nepemelLeHnsi NPOBOAHMKA C TOKOM B MOCTOSSHHOM MarHMTHOM More.
7) [encteme mMarHUTHOMO NOSS Ha ABWMXYLUMINCS 3apsa.
8) [BWxeHue 3apsKeHHbIX YacTul, B MarHUTHOM none.
9) [MpumeHeHne MarHUTHOro Noss.
10) ABneHune anekTpomMarHMTHOM UHAYKLMKN (onbiTbl Papages).
11) 3akoH ®apages.
12) BpalueHune paMku B MarHATHOM More.
13) Buxpesble Toku (Tokn Pyko).
14) NHayKTMBHOCTL KOHTYpa. CamomHayKums.
15) Toku npy pasMbiKaHUK U 3aMblKaHWUM Lienu.
16) BsaumHas nHaykums.
17) TpaHchopmaTopsbl.
3apayva 1. OnpegennTb MarHUTHYO MHOYKUMIO NONSA B TOYKE, OTCTOSLLEN Ha PpacCTOSAHUN 2 M OT
NpsSIMOro NPOBOAHUKA, MO KOTOpoMy TeyeT Tok B 0,5 A.
3apgava 2. B ogHOpOOHOM MarHMTHOM Mofe NepneHauKynsipHO K CUMOBbLIM FIMHUSM MOMELLEH
NPSIMONIMHENHbIA NPOBOAHUK AnvHon 40 cm, no KoTopoMmy TeueT Tok B 1 A. MarHutHaa nHaykumsa nons
0,6 Tn. OnpegennTb cuny, C KOTOPOW MAarHUTHOE Nore AENCTBYET Ha TOK.
3apaua 3. nockuin KOHTYp, nnowanbs Kotoporo 25 CM2, HaxoauTcsl B OAHOPOAHOM MarHUTHOM
none ¢ nHaykumen 0,04 Tn. OnpegennTb MarHUTHbIA NOTOK, NPOHU3bIBAKOLLMIA KOHTYP, €Cnn NNocKoCTb
ero coctanset yron 30° ¢ NIMHMAMM nNonsi.
3apgaya 4. Yactnua maccor m, umerowasa 3apsg (, Bnetaet B MarHMTHOe none ¢ uHaykuunen B
TaK, YTO BEKTOP CKOPOCTWU U 4acTuubl NEpneHAMKYNAPEH NMHUAM MarHUTHOW MHAYKUMW. B MarHuTHom
norfe TpPaekTopuen YacTuubl SABNAETCA OKPY)XHOCTb AnameTpom d. Onpegenute BenUYMHy, 0003HAYEHHYIO
*

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

Macca vactuupim, a. e. m. 40| 70 |100| * |120| 140|160 | 2,0 * 120|110 | 6,0

3apsig vactuubl g, 10™° Kn 16 |16 32|16 * |32|32|16|16| * |32 16

WHaykuma marHutHoro nons B, mT|  * 400 | 150 | 100 | 300 * 250 | 120 | 400 | 150 * 200

CkopocTb Yactuupl u, Mmlc 0,70 * 0,44 | 0,81 | 0,40 | 0,37 * 0,99 | 0,34 | 040 | 0,42 *

[Ounametp okpyxHoctm d, cm 582|160 | * 505|166 | 108 | 23,3| * |30,0]| 333 |16,0]|35,6

3apayva 5. MarHuTHbIN NOTOK @ =40 MB6 NpoHM3bIBaeT 3aMKHYThIN KOHTYp. OnpegenvTb cpea-
Hee 3HaveHne 3C MHOyKuMK, KOTOpas BO3HUKAET B KOHTYpe, €CN MarHWTHbIA MNOTOK M3MEHUTCS A0 HY-
na 3a Bpems At =0,002 c.

Tema 2. BonHbl

1) BonHoBble npouecchl. [IpogonbHbIE Y NOMEePeYHbIe BOMHbI.

2) YpaBHeHue beryuen BonHbl. ®azoBas ckopocTb. BonHOBoOe ypaBHeHMe.
3) MpuHuun cynepnosuumun. 'pynnoBasi CKOPOCTb.

4) WHTepdepeHLmsa BOMH.

5) Crosiume BOSHbI.

6) 3ByKOBbIE BOSIHbI.

7) OddexT Jonnepa B akycTuke.
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3apaua 1. Npy konebaHmsax YacTu, cpeabl ¢ HacToTom v U nepuogoM T BO3BY:KAAKTCA BOMHbI, pacnpo-
CTPaHSOLLMECS CO CKOPOCTLIO U. [nnHa BorHbl A. Onpegenute BennynHbl, 0003Ha4YeHHbIE *.

Homep BapuaHTa 1 2 3 4 5 6 7 8 9 10 11 12
YacToTa konebaHwuii yactuy cpe- | 400 " * * 200 " . * 100 * .
abl v, [y
Mepwop konebaHni Yactul, cpe- 005 . 08 . 0.2 . 05 . 0.4 . 0.1 .
ool T, c ! ' ! ! ! !
CKopocTb pacnpoCTpaHeHus * | 800 | 500|400 | * | 50 |200]|100]| * | 800|500 | 300
BOJSH U, M/c
[OnunHa BonHbl A, v 0,3 * * 2,5 4 * * 8 0,5 * * 1,5

3apaua 2. Pribonos 3ameTun, 4to 3a 10 ¢ nonnaeBok coBepLumn Ha BonHax 20 konebaHuii, a paccTosHne
Mexay coceaHmm rpedHsMm BorH 1,2 M. KakoBa CKOpOCTb pacnpoCTpaHeHWs BOMH?

3apgaua 3. Ha o3epe B Ge3BeTpeHHYt0 norogy € Noakm 6pocunm Tshkenbin sikopb. OT Mecta GpocaHus
SIKOPS1 MOLLINM BOSHbI. YenoBek, cToswmn Ha 6epery, 3ameTur, YTo BorHa aoluna Ao Hero Yepes 50 ¢, pacctosiHue
mMexay coceqHumm rpebHamm BornH 0,5 v, a 3a 5 ¢ 6bino 20 Bennecko o beper. Kak ganeko ot Gepera Haxoau-
nacb nogka?

3agava 4. [InvHa 3ByKOBOWM BOSHbI B BO3AYXE AN CAMOrO HM3KOIO MYXCKOro rorioca gocturaet 4,3 m, a
[nNsi CaMOro BbICOKOTO YKeHCKOoro rorioca 25 cm. Haiitn yactoTbl konebaHui 3Tux rorocos.

3apayva 5. PaccrosiHne go nperpapl, OTpaxarolen 3ByK, 68 M. Yepes kakoe Bpems YenoBeK yCrbIlmuT
axo?

3apaya 6. 3agaHo ypasHeHue nriockoit BomHbl & €t = Acos@t —kx , rae A=05cmu, o=628¢7,
k=2 n"t. OnpenenuTs: 1) yacToTy konebaHuii v 1 ANVHY BOMHLI A; 2) (ha3oByo CKOPOCTb U; 3) MakcMarbHble

3HAYEHWs CKOPOCTU &, W YCKOPEHUS! &, KOMeBaHmii YacTuL cpeabi.

3apaua 7. lNokasaTb, YTO BblpaxeHue & ((,t} Acosbt—kx: YOOBIETBOPSET BOMHOBOMY YpPaBHEHMIO
¢ 1 0°
—‘g = —2—§ Mpu ycrosum, uto @ =Kk4 .
ox: 9 ot

3apauya 8. [lnockas 3BykoBad BONHa BO30OYyXOaeTCcA WCTOYHMKOM KomebaHui  4acToTbl
v =200 Iy . Amnnutyga A konebaHun uctoyHunka pasHa 4 mm. HanucaTtb ypaBHeHue konebaHum nucrtou-

Huka £Q,t , ecny B HaYanbHbI MOMEHT CMeLLEHNe TOYEK UCTOYHMKA MakcumarnbHo. HaiTu cMelleHve
£t _ Touek cpedbl, HAXOOSALWMXCA Ha paccTosiHMM X=100cu OT WCTOYHWMKA, B MOMeHT t=01c. Cko-

POCTb U 3BYKOBOW BOIHbI NPUHATL paBHon 300 m/c. 3aTtyxaHmem npeHebpeyb.
3apaua 9. 3BykoBble konebaHus, nmetowwme vyactoty v=05«xIy n amnnmtygy A=0,25mm, pac-

NpoCTpaHsoTCA B ynpyroi cpede. AnuHa BonHbl A=70cm . HaiiT: 1) ckopocTb U pacrnpocTpaHeHus

BOJH; 2) MaKCUMarbHYK CKOPOCTb &, YaCTULL Cpeabl.

8.2.1 lLkana v KpuTepmmn oLueHNBaHUA CaMONOArOTOBKM NO TeMaM NPaKTUYeCKMX 3aHATUMN

- OLlEHKa «3aymeHOo» BbICTaBNAETCS, ecrn 06yYaloLUiica Ha OCHOBE CaMOCTOATENIbHOTO U3yYeH-
HOro maTtepuarna, CMOr BCECTOPOHHE PacKpbiTb TEOPeTUYEeCKoe coaepXkaHue Tembl. Bnageet metoguka-
MU MPY PeLeHnn NpakTUYecKmx 3agau.

- OLEHKa «He 3a4YmeHO» BbICTaBIIAETCA, eCnn 0By4aloLLMiica HeakkypaTHO 0GOPMUIT OTYETHBIN
mMaTtepuan B BMAE KOHCMEKTa Ha OCHOBE CaMOCTOSITENBHOrO M3y4eHHOro MaTtepwvarna, He CMOr BCecTo-
POHHE pacKpbITb TEOPeTUYecKoe codepkaHne TeMbl. 3aTpyaHAETCS pellaTb NpakTUYeckne 3agayn.

BOMPOCbHI
AnA CAMOMNOAroToBKU K TIABOPATOPHbLIM 3AHATUAM

B npouecce noarotoBkn K na6opaTopHomy 3aHATUIO O6y‘48f0LIJ,I/IVICﬂ NMMCbMEHHO OTBEeYaeT Ha
npencrtaBlieHHble HWXXe BOMNPOChI Mo TeMaM.

Na6opaTopHas pab6oTta Ne 1. «<OnpeaeneHne reomeTpuYeCKUX pasaMepoB Ten U BbIYMCIIeHUe oLun-

GOK»
1. BbiBeauTe chopmyny ons pacdeta TOYHOCTU HOHMYCa.
2. Kakum npvbopom crieqyeT BOCMornb30BaThCs, €CIM OOMH U TOT XKe JIMHEVHBIA pa3mMep Terna MOXHO
N3MEPUTb LUTAaHrEHUMPKYIIEM 1 MKPOMETPOM?
3. Kak paccuntaTb gOBEpPUTENbHBLIN UHTEPBA HENOCPEACTBEHHO U3MEPSEMON BENMNYMHDBI?
4, N3 kakmx coobpaxeHui BblIOUpalT uucrno u3mMepeHun? Kak 3aBUCAT TOYHOCTb
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pesyrbTaTa OTAeNbHbIX U3MEPEHUIA N TOYHOCTb CPEAHEr0 pesysribTaTa OT YMcra U3MEPEHUIA?

5. Kakos cmbicn 3anucy h=(h)+Ah, npn o =0,95?
6. OB6bACHATE, C YeM CBsizaH pa3bpoc Pe3ynbTaToB OTAENbHbIX W3MEPEHWUA NUHENHbIX
pasmepos.

NabopaTtopHas paboTta Ne 2. «M3yuyeHne aBmxxeHus Tena, 6pOLLIEHHOro NoA yriioM K rOpUu3oHTy»

1. Kakoe aBwxeHWe HasbliBalOT paBHOYCKOPEHHbBIM?

2. Kak onpepenseTca CKOPOCTb W YCKOPEHWE nNpU pPaBHOYCKOPEHHOM MNPSAMOSIMHENHOM
OBWXEHUN?

3. Hanuwute BblpaxeHne p[ns nepeMeLleHnss npu paBHOYCKOPEHHOM [ABMXEHUW, 3aKOoH
PaBHOYCKOPEHHOMO ABWMXEHUS.

4. Tpadukn sasucumoctn x(, v(, a.

5. TlpuBeagute dopMynbl AN pacyeTa MakcumarbHOW AanbHOCTM W BbICOTbI MoneTa Tena,
GPOLLEHHOTO MoA YrIIOM K FOPU30HTY?

Na6opaTtopHas paboTta Ne 3. «<OnpegeneHMe MOMeHTa MHEpPLIMK Tena»

1. Yrto HasbiBaeTca abcontoTHO TBepabiM Tenom? [anTe onpepeneHue BpawaTenbHOro
OBVXKEHUS.

2. YTo HasblBaeTCs YITIOBOM CKOPOCTbIO, YIMOBbIM YyckopeHnemM? KakoBa cBsi3b Mexay
NVHENHBIMW 1 YTNOBBIMU KMHEMATUYECKUMUN BENUYNHAMN?

3. YTto Ha3bIBaeTC MOMEHTOM MHEPLMU MaTepuanbHOW TOYKM, MOMEHTOM MHepumu Tena?
Dr3NYECKMIA CMBICTT MOMEHTA UHEPLINN.

4, Kak 3aBUCUT MOMEHT MHEepLUN Tena OT NOSTOXKEHNA OCU BpaLLEHNs?

CKOMbKO 3Ha4YEHMI MOMEHTA MHEPLUN MOXET UMETb AaHHOE Teno?

YTto Ha3bIBaeTC MOMEHTOM CWJlbl, NIIEYOM CUITbl OTHOCUTENBHO OCK BpaLLeHnNA?

Kakyto ponb urpaet MaxoBO€e KOJeco, HacaXeHHoe Ha Bare aBuratens Tpakropa?
MpoaHanuanpyinTe BO3MOXHbIE UCTOYHMKM OLLMOOK 3KCNepMMeEHTA.

OueHunTe NOrpeLHOCTM OOHOKPaTHBIX M3MEPEHUI AnameTpa LUKMBaA, BbICOThI NageHus h,
Macchbl NagatoLlero rpysa m.

©CoNoO

Na6opaTtopHas pa6oTa Ne 4. «M3yyeHue 3akOHOB COXpPaHEHUSA UMMNYNbCa U 3HEPruu NpMU yNpyrom

yaape»
1. Kakon ygap Ha3biBaeTcs ynpyrum?
2. Cdopmynupynte 3aKOH COXpaHeHWs umnynbca Ans ynpyroro yaapa, 3akOH COXpaHeHus
3Heprum Ans ynpyroro yaapa.
3. Yto Ha3bIiBaeTCsa KO3I(hPMLMEHTOM BOCCTAHOBMNEHUST SHEPTUNT?
4, Kakum gorkeH 6biTb KO3 ULIMEHT BOCCTAHOBIEHNS SHEPIMKN B Crlyyae ynpyroro yaapa?
5. Banuwunte copmynbl ANd pacyeTa CKOPOCTEN Ten Mpu YNpyrom LeHTpanbHOM yaape,

AanTe nx aHanua gns cnyyaes:
1) $,=0, m~a~m,;2) & =0; my,>m.

NaGopaTtopHas paboTta Ne 5. «<OnpegeneHune KoadchpuumeHTa BA3KOCTU XKUAKOCTU»

1) Yro HasbiBaeTCs ABNeHneM nepeHoca?

2) Kakve siBneHusi nepeHoca Bbl 3HaeTe?

3) HasoBwuTte cpaBHUTENbHbBIE XapaKTEPUCTUKN SBIEHUI NepeHoca.

4) Kakoe siBreHne nepeHoca nosioXKeHo B OCHOBY 3TOW paboTbl?

5) HasoBwuTe cywecTBeHHbIE NPU3HAKN 3TOrO SABMAEHUS.

6) Kakve 3akoHbl NCMonb3oBaHbI NpY BbIBoAe paboyert oopMynbl (TP AMHAMUYECKUX 3aKOHA, OOWH
KnHeTnyecknit). CchopMynupymnTe Kaxabld 3aKOH U MaTeMaTUYeCKN 3anuLinTe.

7) TlpoBeauTe aHanus cun, OENCTBYHOLIMX Ha WapuK (YKaXknte npupogy cun n obbacHUTe nsameHe-
HUe MX 3HAYEeHWUI C BbICOTOM NafeHus Lwapuka).

8) B uem 3akntouaetcs metoa Ctokca?

9) ®dusnuyeckun cMmbicn KO3pPULMEHTA BA3KOCTU, €ANHULbI €r0 N3MEPEHUSI.

10) ®nsmyecknn cmMbICN rpagueHTa cCKopoCTu.

11) Kak 3aBMCUT BA3KOCTb OT TEMMepaTypbl?

12) lNMpu Kakom ycroBmm CONPOTUBIIEHNE ABUXKEHMIO LLApUKa NpOonopLMOHanbHO CKOPOCTU?

13) Kakoe gBwmkeHne Ha3biBaeTCsi TaMUHAPHbIM?

14) OnnwmnTe xapakTep NOCTyNaTenbHOro ABWKEHMWS LAapUKa B XXUOKOCTU.

15) Mo4emy HET cMbICNa N3MEPSATbL CKOPOCTb LLUapuka y NOBEPXHOCTM XUOKOCTM U Y AHa cocyaa?

Na6opaTopHasa paboTta Ne 6. «<OnpeaeneHue koacpcpuumeHTa NMyaccoHa ana Bo3gyxa»
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1) B yem 3aknovaeTcss PU3NYECKUIN CMbICI TEMOEMKOCTU?

2) [atb onpepeneHne MOMSIPHOW M YAENbHOW TEMMOEMKOCTM M 3anucatb MaTeMaTuyecku CBA3b
MEXAY HAMM.

3) MMouemy C,>C,?

4) [atb onpegeneHue yucny crteneHen csoboap.

5) [HaTb xapakTepucTtuky un3oTepMU4ECKOMY, Mn30DapuyeckoMy, W30XOpHOMY, aamabaTudeckomy
rasoBblM npoueccam (yCrioBusi NpoTeKaHWs, ypaBHEHUS, rpadumku, 1-e Ha4yano TepMOAMHAMMUKM,
paboTa, KONUYeCcTBO TENMOTHI).

6) [aTb noHATME M 3anncaTb BblpaXXeHWe BHYTPEHHEN 3HEPrun naeansHOro rasa.

7) OBBACHUTL CYLWHOCTb 1-ro HaYana TepMoanHaMuKN.

8) BbiBecTun pabouyto opmyny.

9) Kakoe BnusiHMe OKaxXeT Ha pe3ynbTaT onbiTa 3anasabliBaHue Npu 3akpbiTum kpaHa K?

10) Kakune npouecchbl NpoTekatoT ¢ BO3AyxoM B 6annoHe B xoge paboTbi?

NabopaTtopHas paboTta Ne 7. «<OnpeaeneHue yaenLHOro CONpPoTUBIIEHUA NPOBOAHUKA»

1) Kakve uenu HasblBalOTCA MOCTaMu NOCTOSIHHOIO Toka?

2) TpvHUMNManbHasa cxema MocTa MOCTOSTHHOMO TOKa.

3) BbIBECTU COOTHOLLEHNE MEXAY Nie4aMmn ypaBHOBELLEHHOIO MOCTa.

4) OOwee conpoTMBreHne Npu NocrneaoBaTenbHOM U NapanfiensHoOM COeANHEHMAX NPOBOOHWUKOB.

5) 3akoH Oma gnsa yyacTka Lenu u NonHowm Lienmu.

6) [lepsoe npasuno Knupxroda.

7) Btopoe npasuno Kupxroda.

8) KakoBo npakTudeckoe Mcrnonb3oBaHMe MocTa YUTCToHa?

9) [ante onpepeneHune anekTpuieckoro noteHumana, OLC, HanpskeHns.

10) Ouennte norpewHocTs MeToda. [lpu kakom ycnoBuuM norpewHocTs Metoga 6Gyger
MUHMManbHON?

JNabopaTtopHas paboTta Ne 8. «MccnepoBaHue 3aTyxarowmx KonedaHumn Ha npumepe PU3M4eckoro
MasATHUKa»

1) Kakon MasiTHMK HasbliBaeTcs U3nyYeckum?

2) Kakve konebaHus HasbIBalOT 3aTyXaroLWmMMm?

3) KakoBa npuuunHa 3aTtyxaHusa cBOOOAHLIX kKonebaHun?

4) YT0 HasbiBaeTCA aMnnNuTygon 3atyxaromx konebaHmimn?

5) Kak cocraBndetca guddepeHumnanbHoe ypaBHeHMe 3aTyxawwmx KonebaHun ¢uanyeckoro
MasTHUKa?

6) OT Kaknx BENUYMH 3aB1CUT YacToTa 3aTyxatowmx konebaHmn?

7) Kak oObACHUTE pM3nyYecknii CMbICNT MapamMeTpoB 3aTyxaHus: KoadduumeHTa 3aTyxaHus,
norapndMM4eckoro AeKpeMeHTa 3aTyxaHusi, OOPOTHOCTU, BpEMEHU penakcauumn?

NabopaTtopHas paboTta Ne 9. «<OnpeaeneHue nokasaTtens NpesioMIIeHUs XUOKOCTU NPU NOMOLLU
pedpakTomMeTpa»

1) CdopmynumpynTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMNTUKMU.

2) KakoB chmamyeckuin cMbicn abCOMOTHOrO U OTHOCUTENBHOMO MokKasaTenen npenomneHns BeLle-
cTtea?

3) UYT0 Ha3bIBalOT ABNEHUEM BHYTPEHHETO OTPAXEHUSA?

4) Kak cBsi3aH npeesibHbIN Yyros NoSTHOrO BHYTPEHHErO OTPaXXEHUS C NoKasaTenem npenomMmneHns?

5) Pac4yeTt axpomartmnyeckon npmMamMbl. YTo NOHMMAIOT NOA, CPeAHEN OMCnepcren BellecTea?

6) [MpuHuun gencteusa pedpakTomeTpa.

7) BbiBegute pedpakTtoMeTpruyeckyro hopmyny.

8) [MpumeHeHue pehpakTomMeTpa B Ballel crneumanbHOCTH.

Na6opaTopHas pab6oTta Ne 10. «<OnpegeneHue napameTpoB cobuparoen NMH3bI»

1) CdopmynupoBaTtb 3aKOHbl OTPaXKEHWS 1 NPENOMIIEHMS CBETA.

2) PackpbITb M3N4ECKUii CMbICI abCOMTHOrO 1 OTHOCUTENBHOIO NoKasaTenen NPenoMIeHUsI.

3) Yto HasbiBaeTcsa nuH3oM? [aTb onpegeneHve ONTUYECKOW OCKM, TMaBHOW OMNTUYECKON OCW,
dokyca, rnaBHOro gokyca, POKyCHOro paccTtosiHus, ONTUYECKON CUSbI SINH3bI.

4) [aTb NoHATUS cobupaloLern u paccenBaroLLEeN NNH3bI.

5) Kak noctpouTb n3obpaxkeHne B cobmpatoen n paccemBaroLLemn nmH3ax?

6) PacckasaTb yCTPOWCTBO cdhepomeTpa.

7) BbiBecTu oopmyny Ansa onpegeneHns pagmyca KpMBU3HbI NIVH3bI.

8) O6bsAcHuTE MeTon beccens. BbiBecTn dopmyny aAns onpegeneHnsi poKyCHOro paccTosiHWUS
NWH3BbI.
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9) Kak onpegensietcsa ontudeckasi cuna paccenBatoLen nnH3bl B nlabopatopHor paboTe?
10) B kakux npubopax, NpMMEHsiEMbIX B Ballel CneumanbHOCTU, UCMOSb3YTCA NMH3LI? [na Kakux
uenen?

NlabopaTopHasn pabora Ne 11. «OnpeaeneHue AnMHbl CBETOBOW BOJIHbI C MOMOLLbLIO
AncpakuMOHHON peLleTKU»

1) Yto Takoe andpakumnsa?

2) CchopmynumpyiTe ycroBme MakcMMyma v MUHUMYMa A58 Andpakumm cBeTa Ha OOHOW LLenu.
3) Yto HasbiBalT nepnogoM AndpakumnoHHon pelieTki. Kak oH onpegensietca?

4) TlocTpowiTe xo4 nyden B AMdPaKLUMOHHON peLleTKe.

5) BbiBeauTe pacyeTHylo popmyny.

6) Yem OMdPaKUMOHHBLIN CNEKTP OTNIMYAETCH OT AMCMNEPCUOHHOI0?

Na6opatopHas pa6oTa Ne 12. «OnpepgeneHne KOHUEHTpPaLMKM pacTBoOpa caxapa NofsApuMeTPOM»

1) Yro Takoe nonspusauyuna?

2) Cdpopmynupynte 3akoH Mantoca.

3) Y70 Ha3bIBalOT ONTUYECKM aKTUBHbIMM BELLECTBAMMU?

4) Kak onpegenutb yaenbHoe BpalleHue BelwecTsa?

5) [0ns 4ero B 3KCNEpPUMEHTE Hy)XHa ANCTUNNMpoBaHHas Boaa?

Na6opaTopHas paboTta Ne 13. «MccnegoBaHne CBOMCTB BaKyyMHOro ¢poToanemeHTa»

1) Kakon potoacpdekT HasbiBaeTCst BHELUHUM?

2) Kak o6bsicCHSAeT kBaHTOBas Teopusi cBeTa siBneHne otoaddekra?
3) Kak dopmynupytoTcs 3akoHbl hoToaddekra?

4) Kak ycTpoeHbl BaKyyMHble OTO3NEeMeHTbI? 'Ae OHW NPUMEHSI0TCA?
5) Kakune 3akoHbl hoToadhdpekTa NnpoBepsATCA B faHHON paboTe?

Na6opaTtopHasa pa6oTta Ne 14. «MccnegoBaHne cBoncTB h)OTOANOAOBY»

1) Kakumm cBonctBamMmuM B OTNMYME OT CBOWCTB MPOBOAHMKOB W OUSNEKTpMKOB obnagatoT
NonyrnpoBOAHUKN?

2) Kakas npoBogMMOCTb MOMYNpOBOAHUKA - CODBCTBEHHas MMM npumecHas B Gonbluen cTeneHu
3aBUCUT OT TemnepaTypbl U OCBELLEHNA?

3) Kak HasbiBaeTcst npubop, 06nagaroLmin 0QHOCTOPOHHEN MPOBOAMMOCTbLIO? Kak OH yCTpOoeH?

4) 3a c4yeT, KakoW MPOBOAMMOCTN 0OOPa3ylTCS HEOCHOBHblE HOCUTENW B MNOMYNPOBOAHUKOBOM
anoae? OCHOBHbIe?

5) Kak Ha3biBaeTcs npubop, cConpoTUBIIEHME KOTOPOro 3aBMUCUT OT TemnepaTtypbl?

6) Kak Ha3biBaeTcst Npubop, CONPOTUBIIEHME KOTOPOro 3aBUCUT OT OCBeLLEeHHOCTN? Kakoe sBneHve
ucnonb3yeTtcsa B 3Tom npubope?

7) Kakoe sBneHue ucnonb3dyetcd B doroguode? Kak obpasyetca ¢otodC? Kakoe 3HayeHue
MOXeT umeTb poTod[C?

8) B kakom HanpaBneHuu - NPsMOM UM obpaTHOM - Yepe3 oToanoa NPOoTEKaeT TOK, BbI3BAHHbLIN
cBeToM?

9) Kak 3aBucuUT TOK, NpUTEKaroLWLmin Yepes hoToamon, OT CBETOBOIO NOTOKa?

8.2.2. lllkana v KpUTEpPMMN OLlEHMBaHUS CaMOMNOArOTOBKM MO TeMaM flabopaToOpPHbIX 3aHATUN

— OLEHKa «3a4TeHO» BbICTaBNsAETCA obyvatollemycs, ecnu odopMIieH OTYeT K nabopaTopHoM
paboTe, KOTOpbI NpeacTaBnAeT coboil TeopeTUYeckylo YacTb (OTBeTbl Ha KOHTPOJSIbHblE BOMPOCHI) U
3KCMEepUMEHTarnbHY0 4YacTb (3amnofiHeHbl Tabnuubl, BbIMNOMHEHbI HEOOXOAUMbIE pacyeTbl, MOCTPOEHbI
rpaduku, NpoaHannanMpoBaHbl pesynbTaTbl U coenaH BbiIBOA);

— OlUEeHKa «He 3a4TeHO» BbICTaBMAETCA obyyatolemycs, ecnv oTyeT K nabopaTopHoi paboTe
0ochopMIIEH HE MOSIHOCTbIO, T. €. OTCYTCTBYHOT OTBETHI Ha KOHTPOISbHbIE BOMPOCHI, YACTUYHO 3amMOSfHEHBI
Tabnuubl, OTCYTCTBYIOT HEOGXOAMMBIE pacyeThl, HEBEPHO NMOCTPOEHbI Fpachvkv, He caenaH BbliBof,.

9. MpomexyTo4yHas (cemecTpoBas) aTrectayusi No Kypcy

HopmaTtueHas 6asa npoBegeHus
NPOMEXYTOUYHOM aTTecTauum o6y4aloWwmnxca no pesynbTaTaM U3y4eHUst AUCLUUNIUHbI

1) pevicteytowee «lonoxeHne O TEKYLLEM KOHTPOSE YCMeBAeMOCTU, NMPOMEXYTOYHOW aTTecTaumn obyyarolimxcst no
nporpaMMamM BbiCLLEro obpasoBaHus (Gakanaepuat, cneuuanuTeT, maructpaTypa) U cpefgHero npocheccUMoHanbHOro
obpasoBanus B Pre0OY BO Omckuin FAY»

OCHOBHbIe XapaKTePUCTUKMN
I'IpOME)KyTO‘-IHOﬁ aTrecTauuum 06yqa|ou.mxc;| no nToram nsydyeHumsa gucumniuHbl

1 cemecTtp
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YyCTaHOBJ1E€HUE YPOBHA OOCTUXEHUA KaXXObiM 06yqarou.wlmcs'-| Lueneun v 3agav

Llenb npomexyTo4yHoM aTrectauumm - 06y4eHns No JaHHOW OUCUMNITNHE, U3MOXEHHBIM B N.2.2 HAcTosLWEen Npo-
rpaMmbl

Popma NPOMEXYTOYHOWN aTTecTaumm - | 3a4€T C OLEHKON

MecTo npoueaypbl nony4yeHus 3ayérta | 1) yyactue obydatoLlerocs B npoueaype nonyvyeHns 3a4éta ocyLlecTBns-

B rpadmke y4e6HOro npouecca €TcA 3a CYET y4ebHOro BpeMeHu (TpygoéMKOCTH), OTBEAEHHOIO Ha n3yye-

He OUCUUNNUHBI

2) npouenypa npoeoauTtcsi B pamkax BAPO, Ha nocnegHen Hepene ceme-

cTpa
OcCHOBHbIe yCNOBUA Norny4yeHus oby- 1) obyyatoLmmncs BeliNOMHWN BCe BUAbLI y4ebHon paboThl (BkMovas camo-
Yalwmmcs 3avéTa: CTOATENbHYI0) 1 OTYUTaNCs 06 1X BbINOMHEHWUN B CPOKWU, YCTaHOBMNEHHbIE

rpadvkom y4yebHoro npouecca no AUCLUMINHE;
2) NpoLEn 3akNio4YnTENBHOE TECTUPOBAHME.

MNpoueaypa nony4yeHus 3ayéra - MpencTaBneHbl B PoHAE OLLEeHOYHbIX CPpeAcTB No AaHHON y4eBHoM aucumn-

MeToauyeckune MmaTepuanbl, onpege- nvHe (cMm. — MNpunoxexue 9)
nswme npoueaypbl oLeHMBaHUA
3HaHWW, YMEHUM, HaBbIKOB:

OcCHOBHble yCcnoBuA nonyvyeHna CtyaeHTomMm 3adeTa:

—  CTYAEHT BbIMONHWN BCe BUAbl y4eBHOM paboThl (BKIOYAsA CaMOCTOATENbHYIO) U oTYnTancs 06 ux
BbINOSIHEHUM B CPOKM, YCTAHOBMEHHbIE rpachukoM y4eBHOro npowecca no AUCLUNIIMHE;

—  BBIMOMHWI UHAMBMAYANbHOE 3a4aHne C OLEHKOWN «3a4YTEHO.
MnaHoeas npoyedypa rnosly4eHusl 3a4ema:
1) CTyOeHT npeabsBnseT npernoaaearerto:

- HAMBUAYanbHoe 3aaHne, oT4YEThl K NabopaTopHbiM paboTam, KOHCMEKTbI MO CAMOCTOSITENBHO
N3y4eHHbIM TemMaM.

2) lMNpenogaBaTenb nNpocmaTpvBaeT NpeAcTaBneHHblE MaTtepuanbl M 3anuMcu B XypHane yyeTa
MoCeLLaeMoCT! U yCNeBaeMOCTU CTYAEHTOB (BbICTaBlEHHbIE paHee CTyaeHTy AuddepeHLupoBaHHble
OLIEHKM MO UTOraM BXOAHOTO KOHTPOIS U NabopaTopHbIX 3aHATUN).

3) MpenopaeaTent BbICTABMAET «3a4TEHO» B 9K3aMEHALVOHHYI0 BEAOMOCTL U B 3a4ETHYIO KHIDKKY
CTyheHTa.

9.1. UToroBsoe TecCTupoBaHue no ntoram nsydeHunsa gQUCUUNIIUHbI

Mo wToram wu3yvyeHuss AMCUMNIMHBI, OByyaromecs NPOXOAAT 3aKM4YUTeNnbHOe TeCcTUpOBaHMe.
TectupoBaHue aBnseTcs GOPMOW KOHTPOMS, HanpasBfieHHOW Ha MNPOBEPKY BrafeHus TepMuHornoruye-
CKMM annapaTtoMm, COBPEMEHHbIMU MH(POPMAaLMOHHBIMU TEXHOMNOMUSIMU U KOHKPETHBIMU 3HaHWAMU B 00-
nactn dyHaaMmeHTanbHbIX U NpUKnagHbIX AUCLMNINH.

9.1.1 NoaroToBKa K 3aKnNO4YUTENbHOMY TECTUPOBaHUIO MO UTOraM U3yYeHUs1 AUCLUNIIUHbI

TecTnpoBaHWe OCyLLECTBAETCS N0 BCEM TemMaM U pasfernam AUCUUNIINHBI, BKNOYas TeMbI, Bbl-
HOCUMble Ha CaMOCTOATENbHOE U3yYeHune.
Mpouenypa TeCTUPOBaHUS OrpaHWYeHa BO BPEMEHU U npeAanonaraet MakcumarnbHOe cocpeno-
TOYeHue obyyaroLerocsi Ha BbIMONTHEHWM TECTa, COAepPXKaLLero HECKONMbKO TECTOBbLIX 3a4aHNN.
TecTupoBaHue nNpoBoauTCcst B anekTpoHHon cdopme (B ANOC). Tect BkntovaeT B cebsa 20 Bonpo-
coB. Bpems, oTBOAMMOE Ha BbIMonHeHWe TecTta - 60 MUHYT. B Kaxabln BapyaHT TecTa BKIIYalTCA BO-
npochbl B CreayloLwem COOTHOLLEHMW: 3aKpbiTble (OAMHOYHBIA BbiGop) — 25 — 30 %, 3aKpbiTble (MHOXeCT-
BEHHbIV BbIGop) — 25 — 30 %, oTkpbITbIe — 25 — 30 %, Ha ynopsgoyeHne u cooteetcTene — 5 — 10 %.
Ha TecTupoBaHuMe BbIHOCUTCA MO 3 — 4 BOMpoca M3 KaXXAoro pasgena guCUmninHbl.

I'Ipumeprle BOMNpPOCHI K N TOroBOoMy TeCTUpOBaHMUIO NO AUcuuniinHe

1. AsTomoGuUnbL maccon 3200 ke 3a 15 ¢ OT Hauyana gBWKeHUsa pasBun ckopoctb 9 m/c. Cuna, co-
obLuatoLlas yckopeHue aBToMoOunio, paBHa ...

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

2. W13 pyxbs Maccoit 5 k2 BblneTaeT nynst maccoit 5 - 10° ke co ckopocTblo 600 m/c. CKopocTb OT-
[Aauun pyXbsi paBHa ...

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

3. 3aBucumocTb npoekummn cunbl Fs OT NyTM S faHa Ha rpadgmke. PaboTta Ha nepBbiX YeTbIpex MeT-
pax nyTu paBHa ...
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Fs,H A a)8 Ik +

6) 16 [Ix

47N B) 18 [Ix
T VN L

0 4 S 1) 20 [

4. Teno cockanb3blBaeT NO HAKMOHHOW NIOCKOCTU BbICOTON h (CM. pucyHOK). B HwxHen Touke ero
CKOPOCTb CTaHOBMTCHA paBHOW 2 m/c. Teno COCKOMb3HYNoO C BbiCOTbl ... Cyntath g = 10 mIc.
MNprvMeHnTEe 3aKOH COXPaHEeHNs IHePrum.

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

5. Tpu Temnepatype 27°C naBneHnue rasa B 6annoHe 2 - 10° M1a. [lasnexvie 6yaet pasHo 3 - 10° 1a

npu Temnepartype ...
a)210K 6) 450 K + B) 520 K r) 150 K a) 135K

6. Tpn yBenMUEHUM MNOLAAN MOBEPXHOCTU MuLepuHa Ha 50 cv® coseplueHa paboTa 2,95 - 10

4 k. KoadhpmumeHT NnoBEPXHOCTHOrO HATSXXEHUS rMMLEPUHA PaBEH ...

a) 6-10°H /u

6) 4,2-102H/ m
B) 9,0-10 1 H /
r) 118-102H/m
n) 59-102H/m +

7. Fpacbvn( npouecca, B KOTOpOM BCe coobLeHHoe rasdy Komm4ecTtBO TensioThbl npeBpallaeTcqa BO
BHYTPEHHIOIO 3HEPIUIO, M306pa)KeH Ha PUCYHKe ...

P a V a P a Va Pa

»>

v
v
v

0 T 0 T o V0 T0 Vv
a) 0) B) r) 1)

8. [lepBoe Havano TepMoaUHaMUKK A5 U30TEPMUYECKOro npoLecca MMeeT Bug ...
a) AQ=AU +A
0) AQ=AU
B) AQ=A +
r AU =-A
A) AQ=0
9. HarpeBaTtenb TenmoBOW MalluHbI, paboTatowen no uukny KapHo, wumeeT TemnepaTypy
t; =197°C. Ecnn % TennoTbl, NONyYEHHOW OT HarpeBaTens, ra3 oTAaeT XONOAUNbHUKY, TO TeM-
nepartypa xonogurbHuka 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 KOHOEHCaTopy MOAKIIOYMTL naparnmnesibHO KOH-
JeHcaTop Takow Xe eMKOCTU, TO COBCTBEHHasa YacToTa konebaHui B KOHTYpe ...
a) yBenuuuTcA B 2 pasa
6) ysenuuntcs B V2 pas
B) HEe U3MeHuTCH
) yMeHbLuMTCA B V2 pa3 +
4) yMeHbLunTCs B 2 pasa
11. U3 npuBeaeHHbIX 3aBUCMMOCTEN paBHOMEPHOE BpallaTeSibHoe ABUKEHMNE ONUCHIBAET ...
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a) ¢p=2t>+3, ¢,=3
6) @=5t-02t>, w=3-02t
B) ¢= A3, w=5t
NN e=5, o=3+
a) ¢=3, =0
12. Moe3n maccoi 4,9-10° k2 nocne npekpaLleHns Tarm napoeos3a nog AEWCTBUMEM CUNbl TPEHUS
9,8-10* H ocTaHaBnuBaeTcs yYepes 0aHy MUHYTY. [loe3sa wen co CKOPOCTbIO PABHOM ...
a) 10 m/c 6) 11 mlc B) 12 mic + r) 13 mic n) 4,5 mlc
13. Ynpyruit wap mMaccoit 5-10° ke KaTUTCsi CO CKopocTbio 20 M/c, yaapsieTcst HopMarnbHO 06 yrpyryto

CTEHKY M OTCKakmBaeT OT Hee 6e3 noTepu ckopocTu. MIMnynbC, NONyyYeHHbIN CTEHKOW 3a BpeMs
yaoapa, paBeH ...

a) OKZ-M
c

6) 4K2-M
c

) 21<2~M +
c

r) 20K2.M
c

n) 0,4K2'M

C
14. 3a oamH umkn npousBeneHa pabota 4 k/k n xonogunbHUKY nepepaHo aHeprumn 16 k/px. KM
naeanbHOW TENTOBOW MaLLVHbI PaBEH ...

a) 16 % 6) 20 % + B) 25 % r) 40 % n) 75 %
15. dopmyna, Bbipaxkatowas U3NYECKUA CMbICIT HaNPSP)KEHHOCTU 3MIEKTPUYECKOrO MONs B AaHHOW
TOuKE, ...
a) E=-gradgp
6) E=k-—2
e-r
B) E :i +
qnp
r E= Q 5
47 jer
Ap
E=_2%2
R) Ax

16. Ecnn onvHy matemaTmM4eckoro MasiTHuKa ymeHbLUWTb B 4 pasa, TO ero nepvog konebaHunm ...
a) He usMmeHuTcH
6) ymeHblMTCA B 2 pa3a +
B) yBenuuutcs B 2 pasa
r) yMeHblUMTCS B 4 pa3sa
4) ysenuuutcd B 4 pasa
17. AnunHa BonHbl Ae bponna ans wapuka maccon B 1 2, ABUXKYyLLErocs co ckopocTbio 1 cm/c, paBHa

a) 66-10 % cu +
6) 73100y
B) 15-10%%cu
) 14110 Peu
n) 12,2-10%cu
18. lMpupoaga cus, OTKMOHALWMNX a-4acTuLbl OT NPSMOSIMHENHON TpaekTopun B onbiTax Pesepdop-
aa, ...
a) rpaBuTaLMOHHas
0) anekTpoMarHuTHas +
B) sdepHas
r) rpaBuMTaUMOHHas 1 ggepHas
) apepHas n anekTpoMarHuTHas
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19. CkopocTb anddpy3unm B 3aBUCUMOCTM OT arperaTHoOro COCTOSIHMSI NP NMOCTOSIHHOM TemMnepartype

a) MakcumarnbHa B rasax +
6) MakcumarnbHa B XUAOKOCTAX
B) MakcvMManbHa B TBepAblX Tenax
r) HeusmMeHHa npv nepexoae u3 o4HOro arperaTHOro COCTOSHUS B Apyroe
20. Ecnn amnnuTyaa konebaHuin NpyXKMHHOrO MasiTHMKa YMEHbLUUTCS B 4 pasa, TO ero nornHas aHep-
ms ...
a) ymeHbwuTcsa B 16 pas +
6) ymeHbLKWTCA B 2 pasa
B) YyMeHbLIMTCA B 4 pasa
r) He M3MeHuTcs

9.1.2 LWKAJIA U KPUTEPUN OLIEHUBAHUA

OTBeTOB Ha TeCTOBbI€ BOMNPOCbLI TeCTUpOBaHUA NO UToram ocBoeHusa AUMCUnNnIInHbI

- OLeHKa «OTIMYHO» BbICTaBMseTcs obyyarowemycs, ecny nonyyeHo 6onee 81 % npaBunbHbIX OT-
BETOB.

- oLeHKa «xopowo» — nony4eHo ot 71 o 80 % npaBurbHbIX OTBETOB.

- OLleHKa «ygoBneTBopuTENnbHO» — nony4veHo ot 61 Ao 70 % npaBunbHbIX OTBETOB.

- OLleHKa «HeyOoBeTBOPUTENBHO» — MNONy4eHO MeHee 61 % npaBunbHbIX OTBETOB.

10. UHdbopmaumMoHHOE n meToan4veckoe obecnevyeHne y4ebHoOro npouecca no AUCLMNNNHe

B cooTtBeTCTBUM C OEWCTBYIOLLMMM rOCyAapCTBEHHbIMY TpeboBaHnAMN AN peanu3aumn y4ebHo-
ro npouecca no gucumnnuHe obecneumnBaroLlelnt Kadeapow paspabaTbiBaeTcd M NOCTOAHHO COBEPLLEH-
cTByeTcs yd4ebHo-meToanyeckm komnnekc (YMKL), cooTBeTcTByOWMI AaHHOW paboyen nporpamme u
npunaraembln k Hen. Mpu paspabotke YMK] kadeapa pykoBOACTBYETCS YCTAHOBNEHHBIMW YHUBEPCUTE-
TOM TpeboBaHWsMM K ero CTpyKType, cogepxaHuio n ocopmneHuto. B coctas YMKI BxoasaTt nepeuunc-
MNEHHbIE HUXe N OpYrne UCTOYHMKM y4eBHoW 1 yyebHOo-MeToamnyeckon MHpopmauum, cpeacTsa Harnsa-
HOCTW.

OnekTpoHHas Bepcus aktyansHoro YMKI, agantupoBaHHas ans oby4valomxcs, BeiCTaBnseTcs B
nHopMaUMoHHO-06pa3oBaTenbHOM cpeae yHUBepcuTeTa.
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NEPEYEHb .
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