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BBEOEHME

1. HacTtoswee v3gaHve ABnsieTCcs OCHOBHbIM OpraHn3aLMOHHO-METOANYECKMM OOKYMEHTOM y4ebHo-
METOANYECKOro KOMMJeKca Mo AMUCUMNIIMHE B COCTaBe OCHOBHOWM npodeccuoHarnbHoW obGpasoBaTenbHON
nporpaMmmbl Bbiclwero obpasoBaHus (OMNMNOIM BO). OHo npegHasHayeHo cTaTb ANSA HUX METoOMYEeCKOMn
OCHOBOW MO OCBOEHUIO JaHHOW AUCLMMNIINHBI.

2. CopgepXaTenbHOM OCHOBOW Ansi pa3paboTku HaCTOSALWMX METOOUYECKUX YKa3aHUW NOoCryxuna
Paboyasi nporpamma ANCUMMIWHBI, YTBEPXKAEHHAS B YCTAHOBIEHHOM MOPSIAKE.

3. MeTtogmn4yeckne acnekTbl pa3BuUTbl B y4ebHO-MeTOoAMYECKOW nuTepatype u apyrux paspaboTkax,
BXxoadawwmx B coctaB YMK no gaHHom ancuymnnuHe.

4. foctyn obyyatoLLmxcs K SaNeKTpoHHOM Bepcun MeTogudeckmx ykasaHui No 3yYeHuo AUCLMNINHBI,
obecneyeH B 3NeKTPOHHOW NHGOPMaLMOHHO-00pa3oBaTensHON cpeae yHMBepcuTeTa.
lMpn 3TOM B OMEKTPOHHYHDO BEPCUMIO MOryT OblTb BHECEHbl TeKyliMe W3MEHEHUS U OOMOJSIHEHUS,
HanpaBreHHble Ha NOBbILLIEHNE Ka4yeCTBa HACTOALLMX METOANYECKNX YKa3aHWUN.

YBaxaemble oby4atrowmecs!

MpucTtynas K M3y4yeHuto HoBon Ansd Bac y4yebHOM OMCUMMIMHBI, HAYHUTE C BOAYMYMBOIO MPOYTEHUS
pa3paboTaHHbIXx Ana Bac kadenpor cneumnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb 1 NPaBMUITbHO OLEHUTL ee porb B Bawwem obpasoBaHum.

O3HakoMUBLUNCH C OpraHn3aLoHHbIMK TpeboBaHsaMM Kadedpbl MO STOW AUCLMNIIMHE U COU3MEPUB
C HMMM CBOM cunbl, Bbl cMoXeTe caenatb OCO3HAHHBIN BbIGOP COGCTBEHHOW TaKTUKU U CTpaterMn ydebHom
aesaTenbHocTH, ybepedb cammx cebsa OT Hepas3yMHbIX peLleHN MO OTHOLLEHMIO K HEW B Havane ceMecTpa, a
He Torga, Korga yxe cTaHeT Mo3gHo. Vcnomnb3ys 3T ykasaHws, Bbl 6e3 JononmHUTEnbHbIX OCNOXHEHWUN
nogomngeTe K NPOMEXYTOYHON aTTecTauum No 3ToM AMCLUMNAMHE. YCNELWHOCTb aTTecTaunm 3aB1CUT, Npexae
Bcero, ot Bac. Ee 3amor — puTMu4dHas, LeneHanpaBreHHasi, BaymumBasi yyebHas paboTa, B uensx
obecneyeHnst KOTOpoK 1 pa3paboTaHbl TM METOAMYECKNE YKa3aHUS.



1. MecToO yqe6|-|017| AucunniimHbl B noAroTtoBkKke BblMYCKHUKA

YyeGHasa aOucUMNAMHA OTHOCUTCHA K

onpepgensetcs By3oM u TpebosaHuamu ®IrOC.

aucumnnvHam  OMNOI  yHuMBepcuTeTa,

COCTaB KOTOpPbIX

LUenb gucumnnuHbl: (OpMUPOBaAHUE TEOPETMYECKMX 3HAHMMW, NPAKTUYECKUX YMEHUWA U HaBblKOB B
obnactn our3nkn, HeobxoanmbIX AN NPodeCcCnoHanbHON AeATENBHOCTMU.

B xone ocBoeHMA AUCUMNINHBI OOY4aloLWNACA OOJKEH:
MMETb LIENOCTHOE NpeacTaBrieHne 0 PU3NYECKUX 3aKOHaX, NpoLeccax 1 sIBMIEHUSIX, NPOUCXOAALLNX B

npupoae n TexXHuKe;

3HaTb:. OCHOBHbIE cbmamqecme ABIEeHUA, BENMNYNHDbI, 3aKOHbl 1 TEOPUN (bI/ISI/IKI/I; Ha3Ha4vyeHue "
NPUHLUMMbI AEUCTBUS BaXKHENLLNX (PU3NYECKUX NPUBOPOB;
YMEeTb: BblAeNATb hU3M4eckoe coaepikaHne B NpuUKnagHblx 3agadax; pabotaTb ¢ npuéopamm u
obopynoBaHuem pusndeckon nabopatopuu;

BfageTtb HaBblKaMu:

npaBuIbHOM
nabopartopun

OCHOBHBbIX

npnbopos "

obopyaoBaHus

NnPpUMEeHeHunaA 3HaHWN (*)VI3VIKVI ana  peweHund I'IpOd)eCCVIOHaJ'IbeIX 3afgav;
aKcnnyatauun

husnyeckomn

1.1. MepevyeHb KOMMNETEHLUUA C YKasaHMEM 3TanoB UX (POPMUPOBAHUA B pe3yribTaTe OCBOEHUS

y4yebHOM ANCLUNIUHDI:

KomneTteHuun, .
KOMMOHEHTbI KOMMNEeTEHLNI,
B (hOPMMPOBAHUN KOTOPbIX o
3agencTBoBaHa Kog u HaumeHoBaHue thopmupyembie B pamKkax AaHHoll AUCLANNNHLI
- (kak oxvpgaembln pedynbTaT ee 0CBOEHUS)
avcumnnuHa WHAMKaTopa JOCTMKEHUN
KOMneTeHumn BnageTb
koA, HavMeHoBaHue 3Hatb 1 yMeTb Aenath HaBbIKaMu
noHUMaTb (mencrBoBaThb)
(MMeTb HaBblkM)
1 2 3 4
YHuBepcanbHble KOMMNeTeHLUU
CnocobeH MA-1 yk1 AHanusunpyet CTPYKTYpPY aHanuaunpoBsaTb aHanu3a 3agaqv ¢
YK-1 OCYLLEeCTBNATL 3afaqy, Bblgenss ee 3agauu, 3ajavy, BblOensTb BblaeneHnem eé
MOWCK, 6a3oBble cocTaBnsoLwyme, OCHOBHble TUNbl | 6a3oBble cocTaBna- 6a30BbIX
KpUTUYECKUIA ocyuwiecTBnseT 3agau. lowue, OCyLLEeCTBNATL | COCTaBMSOLLMX.
aHanu3 n OEKOMMO3MLMIO 3a4auu. OEeKoMMOo3nLMIo
CUHTE3 3agaym.
nHopmMaumm, na-2 yka Haxogut n NPUHLMMBLI 1 NPUMEHATb noucka, aHanusa u
NPUMEHATb KPUTUYECKN aHannsupyet MEeTOAbI NoWCKa, | MPUHLMMbLI U METOAbLI | CMHTE3a
CUCTEMHbI nHopMaumo, Heobxo- aHanu3a un rowcka, aHanusa un MHdOpMaLUK.
noaxon Ans OVMYIO ONS pelleHns CuHTE3a CuHTE3a
peLueHus MOCTaBIIEHHOW 3a4auu. WHdOpMaLUK. NHOpMaLnK.
MOCTaBIIEHHbIX na-3 yk.1 PaccmaTtprBaeTr | OCHOBHbIE pelwaTb 3agaym BblOOpa Hanbonee
3apjay BO3MO>Hbl€ BapUaHTbI MeToAbl pasnn4HbIMKn paunoHanbHoro
pelleHuns 3agayu, pelleHus 3agad | Metodamu, MeToda Ans
OLEHMBAas NX JOCTOMHCTBA | KOHKPETHOro npoBOAUTb pelleHns 3agaudv;
1 HegocTaTKu. TMna. CpaBHUTENBHbIN CpPaBHUTENBLHOTO
aHanus peLueHumn aHanmsa.
3agad.
O6wenpodeccrnoHanbHble KOMMNETEHLUN
CnocobeH MA-1 onk-1 Bnapeet OCHOBHblE BblAensATb npUMeHeHus
OnK-1 NPUMEHATb 6a30BbIMU 3HAHWAMM usunyeckme dumsnyeckoe 3HaHU PU3NKN
6asoBble 3HaHWA | byHOAameHTanbHbIX ABMNEHVS, copepxaHve B ANs pelweHns
dyHOaMeHTanb | pasfenos Hayk o 3emne, BEINYMHBI, NpuKNagHbIX npodeccrmoHansH
HbIX pa3genos €CTEeCTBEHHO-Hay4YHOro 1 3aKOHbI U 3agavax; pabotatb ¢ | bix 3agav;
Hayk o 3emre, MaTeMaTUYEeCKOro LMKNoB Teopumn cpusmnkmn; | npubopamu un npaBunbLHON
€CTEeCTBEHHO- npwv pelueHnn 3agaq B HasHayeHue u obopynoBaHvem aKcnnyarauum
Hay4YHOro 1 obnacTu akonoruu un NpUHLMNbI dumsunueckon OCHOBHbIX
mMaTtemMaTM4ecKor | MpPMpoaonoNb30BaHUA OencTBums nabopatopun. nprvbopoB 1
O UMKITOB Npu BaXKHEMNLLMX obopyaoBaHus
pelleHun 3agaq HPM3nYECKNX bumsmyeckon
B obnactu npubopoB. naboparopuu.
aKonorumn n
NpMpoaonorbL30
BaHuA.




1.2. OnucaHue nokasartenen, KpUTEPUEB U LIKan oueHMBaHUA U 3TanoB chopMUPOBaHUA KOMNETEHUUN B paMKax AUCLUMIIUHbI
YpoBHU CHOPMMPOBAHHOCTM KOMMNETEHLMIN
KOMMeTeHuuns He o . .
MWUHVUManbHbIA cpeaHuii BbICOKUI
ccopmmnpoBaHa
OueHkn chopMmMpoOBaHHOCTU KOMMETEHLU
2 3 4 5
OueHka OueHka OueHKka «xopowo» OueHKa «omiu4yHo»
«Heydo8/1emeopumMesibHo» «ydosriemaopumesibHO»
XapakTepucTuka cbopMMpoBaHHOCTM KOMMNETEHLUN dopmbl 1
Whpekc n Koa MokasaTerb oLeHMBaHms | KOMMETEHLMS B NONHOM CdpopMMpoBaHHOCTb CdopmupoBaHHOCTb ChopMUpOBaHHOCTb cpeactea
Ha3BAHVTE uHavkaTopa | MHaukatopel — 3HAHWS, YMEHWS], Mepe He KOMMeTeHLUN COOTBETCTBYET KOMMeTeHLWW B LienoMm KOMMETEHLN NOMHOCTbIO KOHTPONA
KkomneTeHLun | AOCTWKEHWM | KOMNETEHLM HaBbIKM (BriaaeHus) cchopmmpoBaHa. MUHUMATbHBIM COOTBETCTBYET COOTBETCTBYET dopmupoBaHm
KomneTeHuum MmeloLumxcs 3HaHui, TpeboBaHuaM. Nmetowmxca TpeGoBaHUAM. TpeboBaHUAM. A 5
YMEHUIA 1 HaBbIKOB 3HAHWI, YMEHWIA, HABLIKOB B MmetoLwmxcst 3HaHui, MMetoLwmxcst 3HaHuim, komneTeHuum
He[oCTaToOuHO ANns Lienom AocTaTo4qHO ANns YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
peLLeHnst NPaKTUYeCcKUX peLLeHns NPaKTUHEeCKNX MOTVBaLMK B LieSIoM MOTVBaLMK B NOMHOWN
(npodbeccuroHanbHbIX) (npodheccunoHanbHbIX) 3aaay | AOCTATOMHO ANS PeLeHns Mepe JOCTaTo4HO Ans
3agav CTaHAapTHbIX peLLeHNs CIOXHbIX
NpaKkTU4YeCcKnx NpaKTU4YeCcKnx
(npodpeccrnoHanbHbIX) (npodpeccrnoHanbHbIX)
3agad 3agav
KpuTepumn oueHnBaHus
MonHoTa 3HaTb: CTPYKTYpYy He 3HaeT cTpykTypy YacTn4HO 3HaeT CTPYKTypy XOopoLLo 3HaeT CTPYKTypy B coBeplueHcTBE 3HaeT
3HaHU 3a7a4v, OCHOBHbIE TUMbI | 3aAayun, OCHOBHbIE TWUMbI | 3a4ayu, OCHOBHbIE TUMbI 3a7a4n, OCHOBHbIE TUMbI CTPYKTYpY 3agdaun,
3agau. 3afgau. 3agaud. 3agau. OCHOBHbIE TUMbl 3a4a4.
Hanuuve YMeTb: aHanusmpoBaTtb He ymeeT aHanuanpo- YacTtnyHo ymeet YMeeT aHanu3npoBaTb YBepeHo aHanuanpyet
yMeHUN 3afavy, BblAensATb BaTb 3a4avy, BblAenaTb | aHanusupoBaTb 3aaadvy, 3agavy, BblAensTb 3agavy, Bblaenset
6asoBble cocTaBns- 6asoBble cocTaBns- BblAensATb 6a3oBble 6a3oBble cocTaBnswoLwyme, 6a3oBble cocTaBnsoLLme,
VK1 UO-1 via toLue, oCyLLecTBNSATb loLue, oCyLLecTBNSATb cocTasnsiowe, OCYLLEeCTBNATb ocyLecTBnseT
[EeKOMMNO3nLMIo 3aauun. [EeKOMMNo3nLMIo 3a4aun. | OCyLLEeCTBNSATb [eKOMMNo3nLMIo 3adauun. AEeKOMMO3MLIMIo 3aauun.
CrocobeH AEeKOMNOo3MUMI0 3aa4u.
S?(')":EETBMT Hanunuve Bnagetb HaBblkamu: He BnageeT HaBbikaMu YactnyHo Brnageet XopoLuo Brnageet B coBeplueHcTBe Bnageet TecToBblE
Kpmmqécmﬁ HaBbIKOB aHanusa sagaum aHanusa 3afaum HaBbIKamMy aHanu3a 3afaum ¢ | HasblkaMu aHannsa i HaBblKamy aHanuaa i 3agaHus,
AHANN3 1 (BnapeHve BbleneHnem eé BblAeneHnem eé BblAeneHnem eé 6a3oBbix 3ajayv C BblAgeneHvem eé | 3ajadyv C BblgeneHvem eé BUpTyarnbHas
CUHTES OMbITOM) 6a30BbIx 6a30BbIX COCTaBMAOLLUX. 6a30BbIX COCTaBMAOLLMX. 06a30BbIX COCTaBSAOLLMX. nabopartopHas
WHAOpMALY, COCTaBNSIOLLYX. COCTaBNSAIOLLMX. pabora,
MPUMEHSTS |_|OI'IHO:ra 3Hatb: NpUHUMNbI 1 He 3HaeT npuHUmnbI 1 YacTuyHO 3HaeT NpUHUMMLI U | XOPOLLO 3HAET NPUHLMMbI B coBeplueHcTBe 3HaeT BOMPOCHI K
CACTEMHBIA 3HaHWUI MeToAbl Moucka, MeToAbl MOUCKa, MeToAbl MoWcKa, aHanmsa u 1 MeTOAbl Noucka, NPYHLUMMBI ¥ MeToabI KONMoKBUYMY
noaxon ans aHanuaa u cMHTe3a aHanuaa u cMHTe3a CUHTe3a NHdopMaLmm. aHanusa u cMHTe3a nowcka, aHanmsa u
pelueHHs MHopMaLW. MHopmaLmn. VMHpopmaLmu. CUHTEe3a nHdopMaumu.
NOCTABNEHHbI Hanmq@e YMeTb: NpUMeEHSTb He ymeeT npumeHsTb YacTnyHo ymeeT NnpuMeHsiTb | XOpOoLLO YMeET NPUMEHATL | YBEPeHO NpuMeHsieT
X 33734 YMeHUI NPUHLUMMbBI 1 MeToAbI NPUHLUMMbBI 1 MeToAbI NPpYHLUMNBI ¥ MeToAbl Noucka, | NPUHLMMLI U MeToAbI NPpYHLUMMBI 1 MeToAbI
na-2 yka noucka, aHanmsa u noucka, aHanmsa u aHanmsa u cuHTe3a nowcka, aHanmaa u rnoucka, aHanusa u
CVHTE3a MHpopMaLmu. CVHTE3a MHpopMaLmu. nHdopmaumm. CVHTEe3a MHopMaLK. CUHTE3a MHopMaLMK.
Hanunuve Bnagetb HaBbikamu: He BnapgeeT HaBblkamu YacTtnuHo Bnageet Xopoluo Bnageet B cosepLueHcTBe Bnageet
HaBbIKOB noucka, aHanmsa u noucka, aHanmsa u HaBblKamu Mowvcka, aHannsa HaBblkamu nowucka, HaBblKamy nowcka,
(BnapeHve CVHTe3a nHcpopmMaumu. CVHTEe3a nHpopmMaLmu. 1 cUHTE3a nHcpopmaummn. aHarnusa un cuHTesa aHarnusa v cuHTesa
OMbITOM) MHpopmaumn. MHdopMaLmn.




MonHoTa 3HaTb: OCHOBHbIE He 3HaeT oCHOBHbIE YacTn4yHO 3HaeT OCHOBHbIE XOpoLLO 3HAaeT OCHOBHbIE B coBeplueHcTBe 3HaeT
3HaHWUN MeTOoAbl pelleHns 3agad | MeTodbl pelleHns 3agad | MeToAbl pelleHns 3agad MeToabl pelleHns 3agay OCHOBHbIE MeTOoAbI
KOHKpPETHOro Tuna. KOHKpPETHOro Tuna. KOHKpPEeTHOro Tuna. KOHKpPETHOro Tuna. peLueHns 3apad
KOHKPETHOrOo Tuna.
Hanuuue YMeTb: peliatb 3agadv He ymeeT pewatb HeyBepeHHO peluaeT 3agayn | YMeeT peluatb 3agauv YBepeHo peluaeT 3agaym
yMeHUN pas3nMyHbIMU METOAAMM, | 3a4auu PasnUyHLIMU pasnuyHLIMN MeToAamu, Pas3nnyHLIMU METOAAMM, pasnuyHLIMN MeToAaMu,
npoBoAUTb MeToAamMmm, NpoBoOAUTL NPOBOANT CPaBHUTENbHbIN npoBoAnTb NpOBOAUT CPaBHUTENbHbIN
na-3 yka CpaBHUTENbHbLIN aHanu3 CpaBHUTEMbHbBIN aHanu3 | aHanu3 peLueHun 3agad. CpaBHUTENbHbIN aHanu3 aHanus peLlueHnii 3agad.
pelueHnn 3agad. peLlueHnn 3agad. peLlleHnn 3agaq.
Hanuuue Bnagetb HaBblkamu: He Bnageet HaBblkamu YacTtnyHo Bnageet XopoLuo Bnageet B coBeplieHcTBe BNageet
HaBbIKOB Bblbopa Hanbonee Bblbopa Hanbonee HaBblkamu Bblbopa HaBblkamu BblGopa HaBblkamu Bblbopa
(Bnapgexue pauvoHaneHoro metoga pauvoHanbHoro Metoga | Haubonee pauMoHanbHOro Haubonee paunoHansHoro | Haubonee paunoHanbLHOro
OMbITOM) ANSA peleHns 3agayn, ANSA pelueHns 3agayn, MeToAa ANs pelueHus meToAa Ans peleHns MeToAa AN peLueHuns
CpaBHUTENBLHOIO CpaBHUTENBLHOIO 3ajayu, CpaBHUTENBHOIO 3ajayu, CpaBHUTENBHOIO 3aauu, CpaBHUTENBHOIO
aHanusa. aHanusa. aHanusa. aHanusa. aHanuaa.
MonHoTta 3HaTb: OCHOBHbIE He 3HaeT ocHOBHblE YacTn4HO 3HaeT OCHOBHbIE XOpoLLO 3HaeT OCHOBHbIE B cosepLueHcTBe 3HaeT
3HaHWN dusnyeckve SBrneHus, dusnyeckne SBrneHns, dur3nyeckre sBreHus, dusnyeckne SBrneHns, OCHOBHbIe hunsnyeckne
BeSIMYUHBI, 3aKOHbI 1 BeNIVYUHbI, 3aKOHbI 1 BEJSIMYMHBI, 3aKOHbI U TEOPUN | BENWUYUHbI, 3aKOHbI 1 ABNEHNS, BEMUYMHBI,
Teopun PU3NKK; Teopun PU3NKK; h13NKK; Ha3HaveHne n Teopun pUnKK; 3aKOHbI 1 TeopUN OU3NKK;
OlK-1 HasHa4yeHve 1 MPVHUMMbI | Ha3HaveHue un NPUHLMNBI AENCTBUS HasHayeHvie 1 NPUHLMNBbI HasHa4eHve 1 NPUHLUMMbI
CnocobeH 0EeNCTBUSE BAXKHENLLNX NPVHUMNbI 4ENCTBUSA BaXXHEMLINX PU3NYECKMX 0EeNCTBUS BaXKHENLLNX DEeNCTBUS BaXKHENLLIMX
NPUMEHSTb dmanyecknx npnbopos. BaXHeMNWmnx manyeckmx | npubopos. dmanyecknx npmbopos. hmanyeckmx npubopos.
6aszoBble npnbopos.
3HaHuA Hanuune YMmeThb: BbigensaTb He ymeeT BbigensTts YactuyHo ymeeT BblaensTb XopoLio ymeeT BbiAenaTtb | B coeplueHcTBe ymeeT
dyHAameHTan yMeHUI dmanyeckoe duranyeckoe hmsnyeckoe cogepaHve B duranyeckoe cogepxxaHve BblAenATb pusnyeckoe
bHbIX coaepxaHue B coaepxaHue B NpUKNagHblX 3agayax; B MPVKNagHbIX 3agavax; copepxaHue B
pasgenos NpUKNagHeiX 3agayax; NpUKNagHbIX 3agadax; pabotaTtb ¢ npubopamn n pabotaTtb ¢ npubopamu 1 NpUKNagHblX 3agayax;
Hayk o 3emne, paboTtaTtb ¢ npubopamu paboTtaTtb ¢ npubopamu obopynoBaHvem obopygoBaHvem pabotaTtb ¢ npubopamu n
€CTEeCTBEHHO- na-1 onk-1 n obopynoBaHem n obopynoBaHem dum3anyeckon naboparopum. dusnyeckon obopyaoBaHvem
Hay4Horo u dusnyeckon dusnyeckon nabopatopum. dumanyeckon TecToBbIE
maTemartuyec nabopatopuu. nabopartopuu. nabopatopum. 3agaHus,
KOro LKIoB Hanuune Bnagetb HaBblkamu: He BnageeT HaBbikaMu YactnyHo Brnageet XopoLuo Bnageet B coBeplueHcTBe Bnageet BUpTYyanbHas
npu peLueHnm HaBbIKOB NPUMEHEHNS 3HaHWUIN NPUMEHEHNS 3HaHUA HaBblkamy NPUMEHeEHNS HaBblKamy NPUMEHeHNS HaBblkamy MPUMEHeHNs nabopartopHas
3agad B (BnapeHve DU3NKN 4N peLueHns U3MKN ANa peLleHns 3HaHUN U3NKN Ana 3HaHWN huankn ans 3HaHUN bu3nkn Ans paborta,
obnactu OMbITOM) npodeccroHanbHbIX npodpeccroHanbHbIX peLueHus peLueHus peLueHust BOMPOCHI K
aKonoruu n 3agay; npaBuUIbHOM 3agay; NpaBuIbHOM npodeccuroHanbHbIX 3aAay; npodeccnoHanbHbIX NpPogeCcCnoHanbHbIX KONSOKBUYMY
npupoaononb aKcnnyaTaumm aKcnnyaTaumm npaBuIbHOM AKCMnyaTaumm 3afay; NnpaBuIbHOM 3agay; NpaBuIbHOMN
30BaHus OCHOBHbIX MPUGOPOB 1 OCHOBHbIX NpMBOpPOB 1 OCHOBHbIX MPMBOPOB 1 aKcnnyaTaummn aKcnnyataumm
obopynoBaHus obopyaoBaHus obopyaoBaHusa hr3nYeckon OCHOBHbIX MPUBOPOB 1 OCHOBHbIX MPUOOPOB U
dusnyeckon dusnyeckon naboparopuu. obopyaoBaHus obopynoBaHus
naGopartopuu. nabopatopum. usnyeckomn dusnyeckomn
nabopaTopuu. naboparopuu.




2. CTpyKTypa y4yeb6HOM paboThbl, coaepxKaHne U TPYAOEMKOCTb OCHOBHbIX 3JIEMEHTOB AUCLUNIMUHbI

2.1. OpraHM3auMOHHas CTPYKTypa, TPYAOEMKOCTb M NJlaH U3yYeHUst AUCLUNIIMHDI

Bug y4ebHon paboTbl

Tpy#oeMKoCTb, Yac

cemMmecTp, kypc*

OYyHasi dopma

3ao04Hasa opma

Ne cem.1 Ne cem.2 Ne kypca Ne kypca

1. KoHTakTHas paboTa - 44 - -
1. 1. AyanTopHble 3aHATUA, BCero - 44 - -
- NeKumn - 18 - -
- NpaKTUYeckue 3aHATUSA (BKNOYas cemmnHaphbl) - - - -
- nabopaTopHble paboTbl - 26 - -
1.2. KoHcynbTauum (B COOTBETCTBUM C Y4EOHBIM NaHoMm) - - - -
2. BHeayauTopHasi akageMunyeckasa paboTa - 64 - -
2.1. dukcupoBaHHble BUAblI BHEayAUTOPHbIX CAMOCTOATENbHbIX
pabor: ) j j
BbinonHeHne v coava/zawumra MHAMBUAYanbHOro/rpynnoBoro 3agaHus
B BUae** ) ) )
- BUpTyaneHas nabopartopHas paboTa - 6 - -
2.2. CamocTosiTeNnbHOe U3y4yeHne TeM/BONpoCcoB NporpamMmbl - 16 - -
2.3. CamonogrotoBKa K ayQUTOPHbLIM 3aHATUAM - 20 - -
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLIEHOYHbIX MepOonpUATUSAX, NPOBOAMMbIX B paMKax TEKYLLEero ) 22 i i
KOHTPONSA OCBOEHMS OUCUUNNWHBI (3a UCKITIOYEeHUEM YyYMEHHbIX 8 .
21-2.2):
3. MonyyeHue 3a4éTa c OLLEHKOM NO UTOraM OCBOEHUSA ) + ) )
AUCLUUNIIUHBI

Yacsl - 108 - -
OBLLUAA TpyaoeMKoCTb AUCLUNIIUHDI: 3aveTHbIE SAMAMLL! - 3 - -

lMpumeyaHue:

* — cemecmp — [4n1A O4HON N OYHO-3204HON HOPMbI OBYHEHUSI, KYPC — AN 3a04HON (hOPMbI 00yYeHUs;
** _ KP/KTI, pedbepatal/acce/npe3eHTaumm, KOHTPOrbHOW paboTsl (Ans obyyatowmxcs 3ao04HoM opMbl 06yYeHNs), pacyeTHO-

rpadgouyeckon (pacyeTHo-aHanuTU4Yeckoi) paboTbl 1 ap.;

2.2. YKpynHEHHas cogepxaTernibHasA CTPYKTypa y4e6HOM AUCLMNINHBI M obLlasi cXxeMa eé peanvsauum B

y4yeOHOM npouecce

TpyooemKoCTb pasferna u ee pacnpegeneHue no Buaam
y4ebHow paboTbl, Yac. = %
KoHTakTHas paboTa B £28
o
AyauTopHasi pabota BAPC g 93 S o %
3aHATUS o's Er%§§ 5238
Homep 1 HanmeHoBaHWe =s9 SmoJI| goecx
SsS I Q oo E® £E>C
pasgena gUCUMMNIUHBIL. = o o I o 3 F 5 ; 5 © za
YKpYMHEHHbIe TeMbl pasgena S o s |22 £ |5RS| o | E-|2>22/58¢
O = s o2 [oX c Q § = m 4 2N o = o F
@ T |28 o @03 0] g|ec9Q®| =5
S s) x T & = ok T o Q = 9O o Qo o s 0
@ o < © Qg @ 2o |6 ark Z =
= E X Q S 8 3 = S 23
) o g 02 ) T 208
@ Q Z < < 1S3
o m © &Z > = 2
c g ©
1 2 3 4 5 6 7 8 9 10 11
OuyHas popma oby4eHusi
du3suyecKue 0CHO8bI MeXaHUKU Vi1
1 | 1.1. Kunematuka 24 | 11 2 - 9 - 13 1 onKk-1
1.2. QuHamuka
MonekynsipHasi pusuka u g
mepmodOuHamuKa a VKL
< -
2 | 2.1. MonekynsipHo- 18 7 4 - 3 - 11 1 o OnK-1
KMHEeTM4Yeckas Teopust [
3
2.2. TepmMogmHamuka *
Brekmpuyecmeo U MazHemMu3m 2
3.1. DnekTpocTatuka § VK1
3 | 3.2. [NocTosAHHbIN anekTpuyeckun | 18 7 4 - 3 - 11 1 § OMK-1
TOK e
3.3. MarHuTHOe none @
KonebaHus u 801HbI = VKL
4 | 4.1. MexaHu4eckune konebaHus n 11 3 2 - 1 - 8 1 OI'IK-’l
BOJTHbI




4.2. OnekTpoMarHuTHble
konebaHns 1 BOMHbI

Onmuka
5.1. l'eomeTpunyeckas onTuka YK-1,
5.2. BonHoBas onTuka 26 13 4 ) 9 ) 13 1 OrK-1
5.3. KBaHTOBas onTtuka

SnemMeHMbI (hU3UKU amoma u
amomMHo20 si0pa Vi1
6 | 6.1. OneMeHTbI hr3MKM atoma 11 3 2 - 1 - 8 1 .y

OrK-1
6.2. AnemeHTbl huamkn
aToOMHOro siapa
[MpomexyToyHas atTecTtaums - X X x x x x x 3a4eT ¢ oueHkown

Wtoro no gncuunnune: | 108 44 18 - 26 - 64 6

3aoy4Hasa popma ob6yyeHus

- [~ 1 - [ -1 -[-T - T-T -7 -

3. O6wue opraHM3aLMoOHHbIe TpeboBaHUs K y4yebHoM paboTe obyuatowerocs
3.1. OpraHusauus 3aHATUI U TpeboBaHUA K y4ebHoM paboTe obyyarowerocs

OpraHusaumsa 3aHATM N0 AWUCLUMNMMHE HOCUT UMKNuyecku xapaktep. [lo wectn pasgenam
npegycMoTpeHa B3aMMOyBs3aHHas LuUenoyka y4vebHbix paboT: nekumss — camocTtodATenbHas pabota
obyvarowmxca (ayamTopHas n BHeayauMTopHas). Ha 3aHAaTMAX cTyaeHuyeckas rpynna nonyyaeT 3agaHus u
pekomeHgaumn.

[ns cBoeBpemMeHHON NMOMOLLM 06yYaloLWNMCS NpU N3y4eHUM QUCLUUNIMHLI Kadeapon OpraHuM3yloTcs
NHAMBMAYasbHblE U rPYNNOBbIE KOHCYMbTaLNW, YCTaHaBNMBAETCA BPEMS NMpuemMa BbIMOSIHEHHbIX paborT.

YuntbiBas cTaTyC OUCUMMMMHBI K €€ U3Yy4eHMI0 MpeabsBhsioTcd crneaylowmne OpraHn3aumOoHHble
TpeboBaHus:

- obssarenbHoe nocelleHve obyyarLMMCca BCeX BUOOB ayaAUTOPHbIX 3aHATUN;

- BeJeHMe KOHCNeKTa B XOA4Ee NEKUMOHHbIX 3aHATUN;

- KayecTBEHHas caMOCToATENbHas MOArOTOBKa K MPAKTUYECKNM 3aHATUAM, akTuBHasA paboTta Ha HuX;

- aKTUBHas, pUTMUYHAs camMOCTOsAITeNnbHas ayauTopHas M BHeayauTopHas paboTa obydvarolierocs,
CBOeBpEMeHHas caaya npenogaBaTtesiio OTYETHbIX JOKYMEHTOB MO ayAWTOPHbIM U BHEAYAMTOPHLIM BMAAM
paborT;

- B CNyyYae Hanuuus nponyLieHHbIX obyyaloLwmnMes 3aHATUAM, He06X0AMMO NOMYYUTb KOHCYNbTaLMio
no NoAroToBke N OHOPMIEHUIO OTAENbHBLIX BUAOB 3a4aHUN.

[ns ycnewHoro ocBOeHNs ANCUMNIUHbI, obyyarowemycs npegnararotca y4ebHo-mHpopmMmaunoHHble
NCTOYHUKK B BuAae y4ebHow, y4ebHO-MeToanYeckon nuTepaTypbl No BCeEM pasgenam.

4. JleKUNOHHbIe 3aHATUSA
Anst n3yyaromx UCUMNITMHY YTAKTCA NEKLMU B COOTBETCTBMM C NMaHOM, NPeACTaBMNeHHbIM B Tabnumue 3.

Tabnuya 3 - JIeKUMOHHbIN KypcC.

No TpynoemKkocTb no
pasaeny, 4ac. MpuMeHsieMble
© T VHTEPaKTUBHbIE
o s ema nekuum. OCHOBHbIE BONPOCHI TEMbI ouHas 3304Has hopMbl
g1z
) b dopma dopma 0b6y4eHus
S| e
1 2 3 4 5 6
Tema: Pnsunyeckme OCHOBbI MEXaHMKN
1. KuHemaTunyeckue xapakTepucTuky s NoCTynaTenbHOro u
1 | | BPALATENbHOro ABWKEHNA 2 i Jlekumsi-
2. 3akoHbl HbloToHa. Macca, umnynbc, cuna BM3yanusauus
3. MOMEHT MHepLMKn, MOMEHT UMMynbca, MOMEHT CUMbI
4. PaboTa, MOLLHOCTb, 3HEprusi. 3aKOHbl COXPaHEHUS] B MEXaHWKE
Tema: MonekynspHo-knHeTu4eckasi Teopums
1. OnbITHbIE ra3oBble 3aKOHbI. YpaBHeHne MeHaeneesa- Nekupsi-
2 | KnanenpoHa 2 - 6ecena
2. OCHOBHOE ypaBHEHMWE MOEKYNAPHO-KUHETUYECKOW TEOPUA U
2 CcneacTeuA.
Tema: OCHOBbI TEPMOANHAMMUKU
3 1. Yncno cteneHei cBoboabl. BHyTpeHHAs aHeprus rasa u eé 2 ) Jlekumnsa-
N3MEHEHNE BM3yanusauus
2. PaboTa rasa npv nameHeHun ero o6béma. KonmyecTso TennoTsol.
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TennoémkocTb rasa.
3. MNepBoe Ha4yano TepMoAVHaAMUKN U EF0 MPUMEHEHME K
nsonpoueccam. Linkn KapHo u ero KIp
Tema: QneKkTpocTaTvka Y NOCTOSIHHBIV ANIEKTPUYECKUI TOK
1. 3akoH KynoHa. HanpséHHOCTb 1 noTeHuman
3NEKTPOCTaTUYECKOro nons
- m Jlekunsi-
4 | 2. lNoTok BekTOpa HanpsxéHHocTu. Teopema Maycca n eé 2 - BU3yanMaaLms
npuMeHeHne. 3neKTPOEMKOCTb NPOBOAHMKA M KOHAEHcaTopa
3. Cuna v NNOTHOCTb Toka. DNeKTPoABMXKYLLAsA curna n
3 Hanpsbkenue. 3akoHbl Oma, hkoyns - JleHua. Mpasuna Kupxroda
Tema: MarHeTnam
1. XapaKTepucT1KM MarHUTHOro nors.
5 2. 3akoH Amnepa. Cvna JlopeHua. [IBnmxeHne 3apsXeHHbIX YacTul, 2 ) Jlekumns-
B MarHMTHOM none BM3yanusauus
3. 3akoH Papapges. MNMpaswuno NeHua. CamouHaykums. BaanmHaga
VHAYKUWS
Tema: KonebaHus v BoMHbI
1. FapmoHnyeckme konebaHnst N nx xapakTepUCTUKMN.
4 6 ~ - _ 2 ) Jekuyus-
2. Mpy>XMHHBIN, PUNYECKUA U MaTEMATUYECKNI MasTHUKK, BU3yanu3auusi
nepuvoabl nx konebaHum
3. Ynpyrue BosnHbl
Tema: eomeTpuyeckas 1 BoNIHOBas onTuka
1. 3aKkoHbl reomeTpuyeckon onTukun. NMocTpoeHne n3obpaxeHnin B
JINH3ax Jlekuus-
7 = 2 -
2. [iBonicTBEeHHas npupoda ceeTta. NHTepdepeHums n andpakums becena
ceeTa. [lncnepcus ceeta
5 3. Monsipuzauuns ceeta. 3akoHbl Mantoca u bproctepa
Tema: KBaHTOBas npvpoaa uanyyeHus
1. TennoBoe n3ny4YyeHne 1 ero xapakTepucTUKK.
JNlekunsi-
8 | 2. 3akoHbl Kupxroda, Ctedana - bonbumaHa, BuHa 2 -
BM3yanusauus
3. ®doToapbpekT. Macca 1 umnynsc potoHa. [laBneHue ceeTa.
AdpdektT KomntoHa
Tema: QnemeHTbl PM3NKM aToMa M aTOMHOro sigpa
1. Mogenb atoma Pesepdopaa. JinHenyaTtbli cnekTp atoma TNexuns-
6 9 | Bogopoaa. lNoctynatel Bopa 2 -
BM3yanusauus
2. ATomHoe sigpo. MaccoBoe 1 3apsifoBoe Yncna. 3akoH
paavoakTnBHOro pacnaga. Npasuna cmelexus
O6Lasn TpyaoeEMKOCTb NEKLMOHHOIO Kypca 18 X
Bcero nekuuin no AUCUMNNUHE: yac. V13 HUX B MHTEpPaKTMBHOW hopMe: yac.
- OYHas popma obyyeHust 18 - OYHas 06yyeHus 18

- 3a04Hasn popma obyveHus -

- 3a04Hasa popma oby4eHus -

5. JlabopaTopHble 3aHATUA NO AUCLMMNIIMHE U NOArOTOBKA K HAM

JlTabopaTopHble 3aHsITUS NO Kypcy NPOBOASATCS B COOTBETCTBMM C MaHOM, NPEACTaBMNeHHbIM B Tabnuuax 4.

Tabnvua 4 - MpuMepHbIn TEMaTUYECKUIA MNaH NTabopaTopHbIX 3aHATUIA MO pasgenam y4ebHom ANCUMNIVHEI

Ne TpygoemkocTb J1P, CBsi3b ¢ BAPC
yac
2 <
s | 8%
© T o s
3 52 MpuMeHsieMble
g Tema nabopaTopHoi paboTbl g = o 2 WHTEPaKTUBHbIE
3 * * OYHas 3aovHad | o 8 £ g 6 .
e | & |a Ssao<| © 2 | dopmbl 0ByYeHus
@ = | = dopma dopma S o ¥ Z &
Q. =i 9 o 'C_)
O 5 © =<
o] =g
S El
g T O
@ ™ T
o m
1 2 3 4 5 6 7 8 9
. PaboTa B Manbix
1 1 | Teopwus norpeluHocTen 2 - + -
rpynnax
1 2 2 OnpepeneHne reoMeTpu4ecknx > ) + ) PaboTa B manbix
pa3mMepoB Tena rpynnax
3 3 | OnpegeneHve MOMEHTa MHEPUMK 2 - + - PaboTta B MmanbIx




TBEPAOro Tena rpynnax
4 4 NamepeHne koadhduLmneHTa BA3KOCTU 2 PaboTa B MmanbIx
xupgkoctu metogom Crokca rpynnax
2 5 5 OnpegeneHune koadbduLmneHTa 2 PaboTa B Marnbix
[MyaccoHa ans Bo3ayxa rpynnax
Konnoksuym: MexaHuka,
1-2 | 6 6 | mMonekynspHas usuka n 2
TepMoavHaMuKa
Onpepnenexve yaensHOro PaGoTa B MATbIX
3 7 7 | conpoTMBNEHNSI NPOBOAHMKA MOCTUKOM 2
rpynnax
YuTcToHa
8 8 OnpepeneHue napameTpoB 5 PaboTta B marnbIx
cobupatoLen nNmH3bl rpynnax
OnpepeneHue nokasaTens
o PaboTta B marnbIx
9 9 | NpenomMneHns XXUAKOCTEN NPU NOMOLLN 2
rpynnax
5 pedpakTomeTpa
10 | 10 OnpepeneHue AnWHbI CBETOBOW BOJHbI 5 PaboTta B marnbIx
C NMOMOLLbIO ANPaKLMOHHON PELLETKN rpynnax
11 | 11 OnpepeneHune KOHUEHTPALMN caxapa B 2 PaboTa B manbIx
pacTBope NonspuMeTpoMm rpynnax
3,5 | 12 | 12 | Konnokesuym: Anektpuyectso. OnTuka 2 - + +
1-6 13 TecTupoBaHue 2 - + -
Wtoro J1P Obwasa TpyaoemkocTb JIP 26 - X

MoaroToBka oGy4varoLmMxcs K nabopaTtopHbIM 3aHATUSIM OCYLLIECTBNSIETCA C Y4eTOM OBLLEN CTPYKTYpbI
y4eBHoro npouecca. Ha nabopaTopHbIX 3aHATUAX OCYLLECTBNAETCA TEKYLUWUIA ayOuUTOPHbIA KOHTPOMb B BUae
onpoca, No OCHOBHbLIM MNOHSATUAM AUCLMMNSIVHBI.

MogrotoBka Kk nabopaTOpHbIM 3aHATUSIM NodpasymMeBaeT  BbIMOMHEHWE [AOMALLHEro 3afjaHus K
oyepeHOMY 3aHSTUIO MO 3a4aHuAM NpenoaaBaTtens, BbldaBaeMbiM B KOHLE MNpeablayLero 3aHsATUs.

Ona ocywecTtBneHnss paboTbl NO MNOATOTOBKE K 3aHATUSIM, HEOOXOAUMO O3HAaKOMUTBCA C
METOONYECKUMU  yKasaHMsIMU MO OUCUMMNIMHE, BHUMATENbHO O3HAKOMUTbLCS C  NUTepaTypon U
3MEKTPOHHBIMUK pecypcamu, C PEKOMeHAALMSIMM MO NOArOTOBKE, BONPOCaMU ANsi CAMOKOHTPONS.

6. O6Gwue MeToAMYECKNE PEKOMEHOALUN NO U3YYEHUIO
oTAenbHbIX pa3fgenos AUCUMUMNIIUHbI

Mpn n3y4eHUM KOHKPETHOro pasfgena AUCUUNIUHBI, U3 4YUCMa BbIHECEHHbLIX Ha FEKUMOHHbIE U
nabopaTopHble 3aHATKSA, oby4vatoLemycs cneayeT yunTbiBaTb U3NOXEHHbIE HKe pekoMeHdauun. ObpaTute
Ha HMX ocoboe BHMMaHue Npu NOAroToBKe K aTTecTaunm.

Pabota no Teme npexae Bcero npepnonaraet ee u3yveHue no yyebHuKky mnu nocobuto. Cnepyet
obpaTtuTb BHUMaHME Ha TO, 4To B mnwbon Teopuu, ecTb Nnbo HeybegutenbHble, NUBO uyepecuyp
abcTpakTHble, MO0 COMHUTENbHbIE NOoNoXeHus. [oaTomy HeobxoaMMo BbipabaTbiBaTb CaMOCTOSATENbHbIE
CY)XAEHWS, OONOMHAS UX aprymeHTaumen, 4YTo u cnegyet AeMOHCTPUpPOBaTh Ha nabopaTopHbIX 3aHATUAX.
Ons BblpaboTkM CaMOCTOATENBHOrO CYXAEHUS BaXHbIM SBMSETCS YMeHue paboTaTb C  HayyYHOM
nutepatypow. [MoaTtomy pabota no Teme KpoMe ee M3yyeHus no y4yebHuKy, nocobuo npegnonaraet Takke
MOUCK MO TEME Hay4HbIX CTaTen B Hay4HbIX XypHanax. Takumu xypHanamu sensaiTcs: "Yenexu omsndeckmx
Hayk", "®u3suka 3emnun", "Buodmsnka" un gp. Beibop cTaTtbu, OTHOCHALWENCA K Teme, Nnydwe genatb Mo
nocregHum B rogy HomMepam, rae npuBoAMTCH NepeyveHb cTaTel, onybnmnkoBaHHbIX 3a rof.

Mpn wu3yyeHum pasgena (Tembl) obyvawwemycsi TpebyeTcda OCBOUTH MaTtepuarnbl:  JEKUMK,
nabopaTopHbI NPaKTUKyM, NPONTW TECTUPOBaHWE.

CamocTtoATenbHas NoAroToBKa NpegnoriaraeT UCMonb30BaHNe psga METOL0B.

1. KoHcnekTnpoBaHue. KoHcnekTupoBaHue No3BonseT BblAENUTb rMaBHOe B N3y4aeMoM MaTtepuane u
Bblpa3nTb CBOE OTHOLLEHWE K paccMaTpuBaemoi aBTopoM npobreme.

TexHvka 3anucen B KOHCNEKTe WHAOVBMAYyanbHa, HO €CTb PS4 MpaBwi, KOTOpble MOTyT MPUHECTU
nonb3dy ero COCTaBUTENIO: HAYMHAs KOHCMEKT, crnefyeT 3anucaTb aBTopa M3y4yaemoro npousBefeHus, ero
Ha3BaHWe, NCTOYHWK, rAe OHO onybnuKoBaHo, rog n3gaHus. Nopsaok KOHCNEKTUPOBaHUS:

a) BHMMaTenbHOe YTeHne TEeKCTa;

6) Nno1cK B TeKCTe OTBETOB Ha NOCTaBIEHHbIE B U3y4aeMoW Teme BONpPOChI;

B) KpaTKoe, HO YE€TKOE U MOHATHOE U3NOXEHNE TEKCTa;

r) BblaerneHve B 3anncu Hambornee 3Ha4YMMbIX MECT;

[) 3anncb Ha Nonsx BO3HUKAILLMX BONPOCOB, MOHATUN, KAaTEropuii U CBOUX MbICMEN.

2.3anucn B opme Te3ucoB, MIIAHOB, aHHOTauuMh, OPMYNUPOBOK OMpeneneHun. Bce
nepeyvmcrieHHole opMbl nomMoraloT ObICTPOM OpueHTauum B MNOATOTOBIIEHHOM MaTepuane, noabdope
apryMeHTOoB B NOfb3y UMW MPOTUB Kakoro- nnubo yTeepxaeHus.
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3. Cnoeapb noHsTUM K Kateropuin. CocTaBneHne crioBaps nomoraet ObiCTpee ocBauBaTb HOBblE
MOHATUS W KaTeropuu, yBepeHHee uMM onepupoBaTtb. [1ogoOHbI croBapb crnegyeT BeCTU YeTKO,
pa3bopuunBo, 4TobbI YOOOHO ObINO MM Nonb3oBaThes. M3 npuBegeHHoro B YMK rnoccapust HyXXHO K KaXaomy
ceMuHapy BblbMpaTb MOHATUSA, OTHOCSALWMECH K M3y4yaemMon Teme, 06beauHsITb MX JTIOTMYECKON CXEMOWN B
COOTBETCTBMM C BONPOCAMUN CEMUHAPCKOIO 3aHATUS.

Pasgen 1. ®usnyeckme oCHOBbI MeXaHUKH
KpaTtkoe cogepxaHue
KnHemaTtuka. Mogenu B mexaHuke. Cuctema otcueta. lMoctynatenbHoe ABwxkeHue. TpaekTtopusd, nyTb,
nepemeulieHne. CpegHas ckopocTb. MrHoBeHHast CKOpPOCTb. YCKOPEeHMe U €ero CcocTaBnstolime.
BpaliatenbHoe faBukeHue. Yron NOBOPOTa, YrroBasi CKOPOCTb W YrnoBoe yckopeHue. PaBHoMepHoe u
paBHOMEPEMEHHOE OBWXKEHUS. YpaBHeHuss 1 rpadukn. OuHamuka. 3akoHbl HbloToHa. Cunbl B MexaHuKe.
OHeprus, pabota, MOWHOCTb. MMnynbCc Tena. 3akoHbl WM3MEHEHUS U COXPaHeHWUs umnynbca. 3akoH
COXpaHeHus aHeprun. MomeHT uHepuuun. Teopema LUtenHepa. MomeHT cunbl, nneyo cunbl. OCHOBHOE
ypaBHEHWE OUHAMMVKWN BpallaTenbHOro ABWXKEHMS. 3aKOHbl M3MEHEHMSA U COXpPaHEHUS MOMEHTa MMMynbcea.
BaskocTb. 3akoH HbloTOHa Ans cunbl BHYTpPeHHero TpeHus. MeTton onpeaeneHuns Baskoctu (metoq Ctokca).

Bonpochk! 4ns camoKOHTPONst Mo pasgeny:
1. YT0 M3yyaeT knHematuka?
2. Yo Takoe maTepuarnsHas Touyka? abcontoTHO TBEpQoe Teno?
3. DawTte onpegeneHne NocTynaTensHOro 1 BpallatensHOro ABWKEHUN.
4. Y10 Takoe nyTb? nepemeLleHme? CKopocTb? yckopeHne? KakoBbl X eQuHNLbI UsMepeHns?
5. UT0 Takoe NpsaMonuHenHoe OBWKEHME? KPUBOIIMHENHOE OBMKEHNE?
6. UTo Takoe yrnosasi CKOpPOCTb? YrroBoe yckopeHne? KakoBbl X eQuHNLbI U3MEPEHUST?
7. 3annwuTe hopMyrnbl CBA3N NIMHENHBIX U YITNOBbIX BEMNYMH.
8. BannwuTe ypaBHEHWS paBHOMEPHOIO 1 PABHOMEPEMEHHOTO ABWKEHWA.
9. UT0 usyyaet gMHaMmka?
10. CchopmynupyiTe 3akoHbl HbloToHa.
11. [Ba Tena oAMHAKOBOro OOBbEMA - anioMUHMEBOE W CBMHLIOBOE - ABWXKYTCA C OOMHAKOBLIMW CKOPOCTSMM.
CpaBHuTE MMNYNbChI ATUX TEn.
12. Yto Takoe cuna? Kakue cunbl B MEXaHWKe Bbl 3HaeTe?
13. OamHakoBble CuIbl COOOLLMN ABYM TeNnaM pa3Hoe YCKopeHUe. YTo MOXHO cka3aTb O Maccax aTux Ten?
14. CpopmynupynTe 3aKOH COXpPaHeHWs uMnyrbca.
15. B 4ém 3akno4aeTcsl CyTb peaKTMBHOMO OBWkKeHus. CrneAcTBMEM KaKOro 3aKoHa SIBMSETCH peaKkTUBHOE
nBmwKeHne?
16. YTo HasbiBaeTcst 3Heprmen? paboTon? MOLHOCTLIO? KakoBbl X €AMHULbI M3MEPEHUS?
17. Kakve Bnabl MEXaHUYECKOWN SHEPTUM Bbl 3HAeTE?
18. Kak MOxHO BbluMCnnTb paboTy rpacuyeckn?
19. CchopmMynumpymTe 3aKOH COXpPaHEHWUsI B MEXaHUKE.
20. JanTe onpegeneHne MOMEHTY MHEPLMM MaTepuanbHON TOYKK, abCcomntoTHO TBEPLOro Tena OTHOCUTENBHO OCK
BpaLleHus. KakoB pmanyeckuii CMbICI MOMEHTa MHEpLn?
21. OT 4ero 3aBMCUT MOMEHT NUHepLUMn Tena?
22. Cpopmynupynte BTOpOM 3akoH HbloTOHa ANs BpallaTenbHOro ABUXKEHMS.
23. Yto Takoe MoMeHT umnynbca? CdopmynupyinTe 3akOH COXpaHeHUs MoMeHTa umnyneca. Npusegute
npuMepbl BbIMOMHEHUS 3TOrO 3aKoHa.
24. Yem obycrioBneHa BA3KOCTb xuakocTn? OT Yero 3aBucuT?
25. Mpwn obpasoBaHMM CNMBOK XMPOBLIE LUAPUKMA BCNbiBalOT BBEpPX. Kakue cunbl OENCTBYIOT Ha LWIAPUKN?
Kak HanpaBneHbl 3T1 cunbl?

Pasaen 2. MonekynsapHas ¢p1M3unka n TepmoanHamMmKa
KpaTkoe cogepxaHue
MonekynsipHo-  KMHeTudeckasi Teopusi ugeanbHbiX ra3oB. OCHOBHble MOMOXEHUS  MOSEKYISAPHO-
KMHeTU4Yeckonm Teopuu. VgeanbHbi ras3. [NapameTpbl cocTtosHMA rasa. Msonpouecchl. OnbiTHbIE ra3oBble
3akoHbl: bonnga-Mapuotta, LWapnsa, [en-flioccaka, Knanenpona, ABoragpo, [danbToHa. YpaBHeHue
COCTOSIHUS MAeanbHOro rasa - ypaBHeHMe MeHgeneeBa - KnanenpoHa. OCHOBHOe ypaBHeHWe
MOJEKYMNSPHO-KMHETUYECKOW TEOPUN MAearnbHbIX ra3oB U CNeacTBusa M3 Hero. AeneHuns nepeHoca. OCHOBbI
TepmMoauHaMukn. Yucno cteneHen ceBoboabl Monekynbl. 3aKOH paBHOMEPHOIO pacnpefeneHnst aHeprum no
cTeneHam cBoboabl Monekyn. BHyTpeHHsis aHeprns ungeanbHOro rasa un e€ nsmeHeHve. Pabota rasa npwu
n3mMeHeHnn ero oobéma. Konnyectro TennoThl. YaenbHast u MonsipHasi TennoémMkocTu. YpaBHeHne Mawepa.
KoadpdbuumenT lMNMyaccoHa. AgnabatHbli npouecc. [NepBoe Hayano TepmMoavHaMuKM U ero MpuMeHeHue K
pasnuyHbIM ra3oBbiM npoueccam. Kpyroeon npouecc (uukn). Obpatnmblie n HeobpaTnmble nNpouecchl. Lk

11



KapHo u ero k.n.g. TennoBble M XONoAUNbHbIE MalUMHbLI. QHTPONUSA U €€ u3MmeHeHune. BTopoe Havano
TepMOANHAMMKN.

Bonpockl 4ns caMoKOHTPONst MO pasgeny:
1. B 4éM cOCTOAT OCHOBHbIE MOMNOXEHWS MOSIEKYNIAPHO-KUHETUYECKON TEOPUN?
2. Yto HasbIBaeTCa naeansHbIM razoM? [pu Kakmx yCroBusX pearnbHbin ra3 6rnsok kK ngeansHoMmy?
3. YT0 HasbiBaloT M3onpoueccamn? Kakme oHu ObiBaroT?
4. CchopmynupynTe 3aKOHbI, ONMCbIBaOLLME N30MPOLIECChI.
5. Tloctpovite uK30TEPMbI, K30XOpbl M K300apbl B KOOpAuHaTax [AdaBneHue - O0ObEM, [JdaBreHue -
TepMoauHaMuyeckasa Temnepartypa, obbém - TepMmoauHamMmmuyeckasi Temneparypa.
6. Yem oTnnyaetcs ypaBHeHve KnanenpoHa ot ypaBHeHns MeHaeneesa - KnanervipoHa?
7. 3anuwute dopmynbl Anst cpegHen apudMeTUYeCcKOn CKOPOCTU MOSEKYS, CpeaHeN KBaapaTUYHOM CKOPOCTH,
Hambonee BEPOATHON CKOPOCTW.
8. UT0 nsyyaet TepmognHammka?
9. UTo HasbIBaeTCsa Yncrnom creneHen csoboabl Monekynbl? Onpegenvre 4icno cTeneHen csoboapl Ans renwvs,
BOOOpOAA, YrNeKUCnoro ra3a, BOAsSHOro napa.
10.4T0 NOHMMaIOT Nof, BHYTPEHHEN SHEPrMel pearnbHOro rasa? naeansHoro raza? OT Yero 3aBUCWT BHYTPEHHSAS
3Heprusi naeaneHoro rasa?
11. Kak rpadouyeckm MOXeT ObITb BbluMCIieHa paboTa, coBepLuaemas ra3om?
12. Mpwn kakom npouecce coepLlaeTcs Oonbluas paboTa paclumpeHns rasa npu OgHOM M TOM Xe U3MEHEHWM
obvéma?
13. [avite onpegeneHve yOoenbHOM TEMMOEMKOCTM U MONSAPHOW TEMNNOEMKOCTM ras3a. Kak TensoémKocTb
pasnuyaeTcs B 3aB1UCMMOCTM OT MnpoLiecca?
14. Kakon npouecc HasbiBaeTcs agmnabatuyeckum? Mpuseaute npumepsl.
15. Cchopmynmpyvite nepeoe Havano TepMoauHaMUKN.
16. INpwn kakom Npouecce OAHMM U TEM e NOABEAEHHBIM TEMMOM MOXHO HarpeTb ras Ao 6onbLuen TemnepaTypbl?
17. INpw kakom NpoLecce coBepLuaeTcsa paboTa paclumpeHns rasa 6e3 nogeoga tenna?
18. MNpwu kakom npouecce ras He coBepLUaeT paboTbl?
19. MNpm kakom NpoLecce Hy>}HO noasecTy bonbLue Tenna, YTobbl HarpeTb ra3 Ha 10°C?
20. Y10 HasbiBaeTca obpaTumbiM npoueccoM? HeobpaTumbiv npoueccoM? [lpvBegute nNpUMepbl 3TUX
NpoLeCCoB.
21. 3 kakmx npoLeccoB cOCTOUT LUk KapHo?
22. 3anvwuTte dopmyny K.n.Ag. uukna KapHo. MNMepeuncnure ycroBust NoBbILLEHWS K.N.4. Unkna KapHo.
23. MNosicHWUTe NpUHLMN paboTkl TEMMOBOrO ABUraTenNs 1 XONOAUbHON MaLUMHBI.
24. Y10 Takoe aHTponua? YkaxunTte CBs3b SHTPONUM C TEPMOAMHAMUNYECKON BEPOSTHOCTLIO.
25. MNpvBeguTe pasnmyHblie OpMyNMPOBKX BTOPOro HaYarna TepMOANHaAMMKK.

Pazgen 3. OneKkTpn4yecTBO 1 MarHeTU3Mm
KpaTtkoe cogepxaHue

3akoH coxpaHeHusa anekTpuyeckoro sapsga. 3akoH KynoHa. Onektpoctatudeckoe none. HanpskéHHocTb
anekTpocTaTmdeckoro nong. MNpuHUMN cynepno3uuumn anekTpoctatuyecknx nonen. Cunosble NuHun. MoTok
BEKTOpa HanpskEHHOCTU. Teopema [aycca M €€ NMpUMEHEHWEe K PacyéTy IMEeKTPOCTaTUYECKUX MOnen:
pPaBHOMEPHO 3apsKEHHOW OEeCKOHEYHOW HWUTWU; PaBHOMEPHO 3apsbkeHHON GEeCKOHEYHOW MMOCKOCTU; OBYX
OeCckOHeYHbIX napannenbHbIX PAa3HOMMEHHO 3apsPKEHHbIX NockocTen. PaboTa anekTpocTaTU4eckoro nons
no nepemelleHuo 3apsga. lNoteHumanbHasa aHeprun B3anmopencTeusa 3apsaos. NMoteHuywan nons. CeAsb
HaMNpPsPKEHHOCTM U MOTeHUMana. JKBUMOTEHUMarnbHble MNOBEPXHOCTU. ONEeKTPOEMKOCTb YeAUHEHHOro
npoeogHuka. KoHgeHcaTopebl. [locnegoBaTensHoe 1 napannenbHoe CoeanHEHNE KOHOEHCAaTOpOB. DHeprus
CUCTEMBI 3apAa0B, 3apsPKEHHOrO MPOBOAHMKA M KOHAEHcaTopa. QHEprust 3NeKTpocTaTU4EeCcKoro nons.
OneKTpuyecKknii ToK, cuna u NIoTHOCTb Toka. CTOPOHHUE Cunbl. DNEKTPOABUXKYLLAS CUIa N HanpsbkeHune.
ConpoTueneHne npoBogHuka. 3akoHsl Oma aAnsg 0AHOPOAHOro Y HEOAHOPOAHOrO YY4acTKOB Lienu, 3aMKHYTOMN
uenu. PaboTta n mowHocTe Toka. 3akoH xoyns - JleHua. Mpaeuna Kupxroga ans pa3BeTBNEHHLIX LEeNen.
MarHutHoe none mn ero xapakrepuctukui. 3akoH buo - CaBapa - Jlannaca M ero nNpMMeEHeHue K pacyeTy
MarHuTHoro nongd. lMpuHUMN cynepno3vumm MarHuTHbIX nornen. 3akoH Amnepa. [lpaBuno neBon pPyKu.
B3anmopenctene napannenbHbix TokoB. Cuna JlopeHua. [BWKeHWe 3apsiKeHHbIX 4acTul B MarHUTHOM
none. MarHutHoe none coneHompa. MOTOK BeKTOpa MarHUTHOM MHAYKUMW. TeopeMa [aycca. Paborta no
nepemMeLLeH1o NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM norne. OnekrpoMarHuTHasa nHAaykums. OnbiTbl
®apages. 3akoH Papages. [Mpasuno JleHua. WMHAYKTMBHOCTL KOHTypa. CamouHgykuus. BaanmHas
WHOYKUMS.

Bonpockl Ans caMokoHTpons rno pasgeny:
1. Kakne cBoWiCTBa aNeKTPUYECKUX 3apsiaoB Bbl 3HaeTe?
2. Kakon npnbop no3sonsget 06HapyXmTb 3NeKTpudecknin 3apsa?
3. CchopmynmpywiTe 3aKOH COXpPaHEHUS ANTEKTPUYECKOTO 3apsaa.
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4. Cchopmynupyite 3akoH KyrnoHa. Kak M BO CKONbKO pa3 U3MEHWUTCH cura B3aMMOOEWCTBUSI OBYX TOYEYHbIX
3aps40B, eCNv PacCcTosiHME MeXAy HUMW YBENWYUTL B ABa pa3a?

5. Kakoe none Ha3bIBatoT 3MEKTPOMArHUTHBIM? SMNEKTPUYECKUM? ANEKTPOCTaTUYECKUM?

6. UTo Ha3bIBaeTCHA HaNPHKEHHOCTBIO AneKkTpocTaTudeckoro nonsa? Kakosa eguHnua namepeHns?

7. DanTte onpepeneHne CUnoBbIM NMHUSIM 3NIEKTPOCTaTUYECKoro nons. Noyemy oHM He nepecekatoTca?

8. Hokaxute, yto 1 H/Kn =1 B/m.

9. Oante onpegenenve noTeHumana. Kak rpadmyecky npenctaButb pacnpefeneHve noTeHumana B pasHbIX
TOYKax nons.

10. Kakme Monekyrbl Ha3blBaTCS HEMOMSAPHBIMA? NOMSAPHBIMA?

11. B 4ém 3aknioyaeTcs nonspusaumnst AnanekTpukos? Kakve Buabl nonspusaumm Bel 3HaeTe?

12. Kakue BellecTBa Ha3bIBalOT NPOBOAHMKAMN?

13. Ha 4ém ocHoBaHa anekTpocTaTndeckas 3awmra’?

14. YTO HasbIiBalOT SMEKTPOEMKOCTbIO YeOMHEHHOro npoBoaHuka? OT Yero 3aBMCUMT OHa 3aBucUT? Kakosa
eavHMLa 3reKTPOEMKOCTI?

15. CpaBHUTE 3MEKTPOEMKOCTU YEOUHEHHBIX MPOBOASALLMX LLIAPOB - antOMUHMEBOIO Y MEOHOIO, ECNU UX pagnychbl
OOMHAKOBbI.

16. YTo HasbiBaloT KoHAeHcaTopaMn? Kakme oHu GbiBatoT? [ns Yero ucnonbaytorca?

17. YTO Ha3biBalOT 3MEKTPUYECKMM TOKOM? CWUMOW TOKa? MMOTHOCTHIO Toka? KakoBbl eguHuubl Cumbl TOKa Y
NAOTHOCTY TOKa?

18. Yto Takoe UCToYHMK Toka? KakoBa ero posnb B 3rEKTPUYECKOn Lenm?

19. Yto HasbiBatoT OAC? HanpskeHem? B yém nx otnnumne? KakoBbl € AMHWLI X U3MEPEHNA?

20. YTo HasbiBalOT CTOPOHHUMM cunamm? Kakosa ux npvpoaa?

21. 3anuwwuTe 3akoH Oma ans ogHOPOAHOro M HEOAHOPOLAHOIO y4YacTKa Lienu; Anst 3aMKHYTOM Lienw.

22. OT yero 3aBMCUT CONPOTUBIIEHNE NPOBOAHUKA?

23. Y10 Ha3bIBaloT CBEPXNPOBOAMMOCTBIO? Kakyto TemnepaTtypy Ha3blBatOT KPUTUHECKON?

24 Ha kakoM npvHumne paboTatoT TEPMOMETPbI CONPOTUBIEHUS? TEPMUCTOPbI?

25. Cchopmynumpyvite npasuna Knpxrodga. Kak cnegyet npumeHsiTs npasuna Kupxrodga?

26. B 4yém 3akntoyaeTcst OTNMYnMe MarHMTHOIO NOMs OT 3MNEKTPOCTATUYECKOro?

27. [avite onpegeneHve MarHUTHOW MHAOYKUUWM M HanpshKEHHOCTM MarHUTHOro noms. B kakvx eguHuuax oHu
BblpaXatoTca?

28. Y0 Ha3bIBaKOT MMHUSMU MarHUTHOW MHAYKUMW? Kak onpegenstoT ux HanpasneHme?

29. B 4ém npuHUMNManbHOE OTNMYME FMWMHWA  MarHUTHOW  WMHOYKUMWM  OT  MIMHWA  HanpPsHKEHHOCTU
3MEeKTPOCTaTUYECKOro Nosnsi?

30. CchopmynupyiiTe NpaBmIio NPaBoro BUHTa At TPAMONMHENHOTO MPOBOAHMKA C TOKOM; A1 KOMNbLiA C TOKOM.
31. KakoB (h13n4eckmi CMbICIT MarHUTHOW NPOHMLIAEMOCTU cpeapl?

32. CchopmMynupyimTe NPUHLIMN CynepnosnLmMmn ans MarHUTHOrO Mossl.

33. 3anuwwute 3akoH Amnepa. ChopmynmpyniTe NpPaBuIio SIEBON PYKU.

34. B 4ém otnnumne cunbl Amnepa u cunbl JlopeHua?

35. Kakas cpusmdeckasn BenmumHa BbipaxkaeTca B Bebepax? [danTte onpeneneHne sebepa.

36.470 Ha3bIBalOT ABMEHMEM 3NEKTPOMArHUTHON UHOYKUNN?

37. MNpoBonoyHasa kaTyLlka 3aMKHyTa Ha amrnepmMeTp 1 B HEE BCTaBMNEH MarHUT. BO3HMKaeT N UHAYKUMOHHbIA TOK
B KaTyLLKe, €CNN MarH1UT HenoaswkeH? MNouemy?

38. 3anuwmte n chopmynupyite 3akoH Papages. B yém 3aknovaetcs U3MYECKMA CMbICH 3Haka "MUHYC" B
3akoHe ®Papagen?

39. Ot yero 3asucuT 3OC nHAYKUMN? OT Yero He 3aBUCUT?

40. TMoyemy Ons obHapyXeHWs1 MHOYKUMOHHOIO TOKa Jydlle WCMonb30BaTb 3aMKHYTHIA MPOBOAHWK B BUAE
KaTyLLKM1, a He B BUAE OOHOro BUTKa?

41. 3anuwmTte u chopMynupyiTe 3akoH ®apages Ans CaMOUHOYKLMN.

42. BosHukaet v 3C camonHOyKumm B coneHomae, no KOTopoMy TEYET NOCTOSHHBIN TOK? NEPEMEHHbIN TOK?

43. OT Yero 3aBUCUT MHOYKTUBHOCTb KOHTYpa? B kaknx egnHuLiax oHa BbipaxaeTca?

44. Y10 Ha3bIBalOT SBMEHWEM B3aUMHON MHOYKUMNT?

Paspen 4. Kone6aHus 1 BONHbI
KpaTkoe cogepxaHue
MapMoHunyeckne konebaHms n nx xapakTepucTuKn. MNpyKMHHBIN, DU3NYECKUN 1 MaTeEMaTUYECKUI MASTHUKN.
KnHeTuuyeckasi, noTeHumanbHass W nonHasi aHeprun. CrnoxeHWe rapMOHMYECKMX KonebaHui OfHOoro
HampaBneHnss 1  OAMHAaKoBOW YacToTbl. CrioXeHWe B3auMHO  MEepneHOUKYNspHbIX  konebaHui.
MapmoHunyeckne konebaHust B konebaTtenbHoM KoHType. CBOOOAHbLIE U BbIHYXXAEHHLIE MEXaHW4eckue u
3NEeKTpOMarHuTHble konebaHus. NepeMeHHbIN TOK. YNpyrne BOmMHbI, ypaBHeHME U rpadmk. VIHTepdepeHumst
1 oudpakums BOSH.
Bonpock! Ang caMOKOHTPONs Mo pasaeny:
1. YTo HasbIBatoT konebaHnamun? Npreeaute NpUMepbl MEXAHUYECKUX U HEMEXAaHNYECKUX KornebaHWi.
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2. [lante onpepneneHunst 4YacToTbl, KPYroBOWM YacToTbl U doasbl KonebaHui , yKaxkuTe CBA3b MeXay HUMM.
3. Touka coBepluaeT rapMoHudeckoe konebaHue, onmMcbiBaeMoe YpaBHEHVEM .
P P yp x =0,01cos(47t + 7 /3), m

Yemy paBHbI Nepuoa, UMKNuyeckas yactora, aMnnntyaa u HavanbHas dasa konebaHnin?

4. YT0 Ha3bIBaIOT NPYXMHHBIM MasTHUKOM? (ON3NYECKMM MASTHUKOM? MaTemMaTu4eCckumM MasTHUKOM?

5. Kak usmeHutcs nepuoa konebaHum MNpPyKMHHOTO MasiTHWKA, €Cnu OOHOBPEMEHHO B YeTblpe pasa
YBENUYUTBL U MaCCy rpy3a, U )XeCTKOCTb MPY>KWNHbI?

6.0T1 yero 3aBMCUT Nepmnog MatemaTmyieckoro MastHmka? OT 4Yero He 3aBUCUT?

7. OnuwnTe MeTo BEKTOPHbIX Anarpamm.

8. CknagbiBatoTcs ABa rapMOHMYECKMX konebaHusi ¢ 0OMHAKOBOW YacTOTOM, OAMHAKOBOrO HanpaeneHus. Yemy
paBHa amnnuTyga pesynbTupytowero konebaHusi, ecnn cknagbiBaemble konebaHus HaxoasTcs B OQUHAKOBOW
asze? B npoTnBogase?

9. Touka OOHOBPEMEHHO Yy4yacTBYeT B ABYX B3aMMHO NeprneHAMKYNsApHbIX KonebaHusx € OQUHaKOBbIMU
yactoTamu. [Npun KakMx ycnoBusx TpaekTopuen asmxeHnn dyaet npsmas, annunc?

10. Y10 Ha3bIBaloT konebaTenbHbIM KOHTYPOM? naeann3mpoBaHHbIM KonebaTenbHbIM KOHTYPOM?

11. ConocTaBbTe aneKTpuyeckne n mexaHundeckue konebanus. B 4ém nx cxogcreo?

12. Kak namenutcs nepmog cBoboaHbIX kornebaHnin B naeanusnpoBaHHOM KOHTYPE, eCriv EMKOCTb KOHAeHcaTopa
YBENMYNTb B AEBATb pa3? OAHOBPEMEHHO YMEHbLLUNTb MHAYKTVBHOCTb KaTYLLKU B AeBATb pas?

13. Yo Takoe cBoboaHble konebaHus?

14. Tlpyn kakvx ycnosusix cBoboAHble konebaHus SABMSIOTCA HesaTyxalwymu? 3aTtyxaowmmu? 3anuwute
AnbdepeHumansHoe ypaBHeHe CBOBOAHBIX korebaHwni.

15. Y10 Ha3bIBaIOT BbIHYXAEHHBIMU KorebaHusamn? Npu kaknx yCnoBusAX BO3HUKAET PE3OHaHC?

16. YT0 Ha3bIBaOT MEXaHNYECKON BONHOW? 3anuunTe ypaBHEHNE MEXaHNYECKON BOSHbI.

17. Yem oTnmyaeTcs nonepeyHas BorHa OT NPOAOSIbHON?

18. Kakyto BornHy HasbIBatoT NNockon? cdepryeckon?

19. B 4ém cyTb npyHUMMIa Cyneprnosnumn (HarnoXeHns ) BONH?

20. Kakoe sBneHue HasblBalOT MHTepdepeHumen BOMH? [Ipn KakMx YCrOBMSIX UMEET MeCTO YcureHue
WHTEPdEPUPYHIOLLIMX BOIH? ocnabreHne BOnH?

21. Yto HasbiBatoT Andpakumen BonH? MNpreegnTe npumMepbl Andpakumm BorH, Habnogaemble B npupoge.

Paspen 5. OnTuka
KpaTtkoe copgepxaHue

leomeTpuyeckas onTuka. 3akoHbl reomMeTpuveckorm ONTUKW. JIMH3bI, OCHOBHble MNOHATUA. [MpaBuna
nocTpoeHus m3obpaxxeHun B nuH3ax. Popmyna TOHKOW NUH3LI. [BOWCTBEHHas npupoda ceeta. Metoabl
HabnoaeHns MHTepdepeHUuun ceBeTa. YCrnoBuUs Makcumyma v MuHuMyma. Oudpakumsi ceeta. [MpuHUmMn
lMovireHca - ®peHensa. dndpakuna cBeTa Ha OQHOW LWenu U Ha AudpakuMoHHoN pelleTke. dopmyna Bynbda
- Bparros. Paspewatowas cnocobHOCTbL ONTUYECKMX NPUBopoB. ECTECTBEHHBIN U MONAPU30OBaHHbLIN CBET.
3akoH Mantoca. MNongapusauus ceBeTa Npu OTpakeHuMM u npenomneHumn. 3akoH bproctepa. OnTudecku
aKTuBHble BellecTBa. BsammopenctBue cBeTa C BewlectBoM. [ucnepcus ceeta. [lornoweHve ceeTa.
KsaHTOBas npupoga manyyeHus. TennoBoe M3nyyYyeHne M ero xapaktepuctuku. ABCOMIOTHO YEpHOe Tero.
3akoHbl Kupxroda, CrtedhaHa - BbonbumaHa, BuHa. PoTtoaddekT. 3akoHbl BHelwHero ¢oTtoaddekTa.
YpaBHeHue 3riHwTenHa. Macca n umnynbsc potoHa. [laBneHune ceeta. ekt KomntoHa.

Bonpocbl 4ns caMoKOHTpONs Mo pasgeny:
1. Y10 n3yyaet onTmka? reomeTpuyeckas onTvMka? BONHOBas ONTUKA? KBAHTOBasA onTuka?
2. CchopmynmpymnTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMTUKM.
3. Yemy paBeH yron nageHus, ecnm yron mexay nagatroLmm 1 OTpaxEHHbIM nydamm 120°.
4. Y10 Ha3bIBAOT NMH30M? TOHKOW NMUH30MN?
5. UT0 Ha3bIBalOT ONTUYECKUM LIEHTPOM NUH3bI? (POKYCOM? DOKYCHBIM pacCTOsiHUEM? (DOKarbHOWM NNOCKOCTBIO?
6. 3anuwunTe hopmMyny TOHKOW NNH3bI.
7. DanTte onpepeneHne nHtepdgepeHumm ceeta. Kakve BomnHbI Ha3bIBaOT KOrepeHTHbIMU?
8. Uem otnmyatotcst MHTEpEepEeHUMOHHbIE KapTWHbI, NMOMYYEHHbIE MPW UCMONb30BaHNM MOHOXPOMATUYECKOro U
©enoro ceeTa.
9. Yto HasbiBatoT audpakumenn ceseta? OObsicHATE OMdpakUMio cBeTa Ha OcHoBe npuHuMna [toireHca -
PpeHerns.
10. MNMoyeMy siBNeHne andpakumm CBeTa OrpaHNYMBaET paspeLLatoLLyo COCOBHOCTb ONTUYECKUX NPUOOPOB?
11. Y0 Ha3bIBaOT ANPAKLMOHHOW PELLETKON?
12. Kakon cBeT Ha3blBaloT €CTECTBEHHbIM? NOMAPU30BaHHBIM? MITOCKOMNONAPU30BaHHBLIM?
13. Kak ecTecTBEHHbIN CBET MOXHO Npeobpa3oBaTb B NONSAPU30BaHHLIA?
14. 3anvwuTe, NOSCHUB, 3aKoH bprocTepa.
15. Y10 Ha3bIBalOT ONTUYECKU aKTUBHbLIMU BeLlecTBamun? [NprBeaute npumepsi.
16. YTo HasbIBatoT gucnepcuen ceeta?
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17. Nyum kakoro LBeTa NpenomnsoTcs B npuame 6onblie? meHbLue?

18. B 4ém oTnnume AMdpakLMOHHOIO 1 NPU3MaTUYECKOro CrekTpoB?

19. YTo Ha3bIBalOT TENNOBLIM U3Ny4EHNEM?

20. Cchopmynmpyvite 1 npoaHanmanpymnte 3akoHbl CtedaHa-bonbumana 1 BuHa.

21. Hasosute Buabl hoTtoadhpekTa n aante nm onpegeneHve.

22. CchopMynmpoBaB 1 3anvcaB ypaBHeHMe JOVHLITeHa anga dotoaddpekta, 06bACHUTE HA €r0 OCHOBE 3aKOHbI
doToacbdekTa.

23. O6bACHMTE MEXaHU3M [aBreHWs CBETa HA OCHOBE KBAHTOBOW TEOPUW, BOSTHOBOW TEOPUN.

24. Yto npeacraBnsieT cobon adcpekt KomntoHa? MoxHO nn 3TOT 3hdekT 0ObACHUTL HA OCHOBE BOJIHOBOW
Teopun? KBaHTOBOW TeopuUn?

25. B yém 3aknioyaeTcs KopnycKynspHO-BOIHOBOW Ayann3m CBOWCTB cBeTa?

Pasgen 6. dnemeHTbI hu3nkM atoma n aToMHOro siapa
Kpatkoe cogepxaHue
OnemeHTbl hmsmkn atoma. Mogenu atoma TomcoHa n Pesepdopaa. JInHenyaTbin CnekTp atoMa BOAOPOAaA.
O6o06wéHHaa dopmyna banbmepa. lNoctynatel Bopa. Cnektp atoma Bogopoga no bopy. 3nemeHTsl
dum3mkn atomHoro sigpa. MaccoBoe u 3apsgoBoe uucrna. M3otonbl, nsobapel. edekt maccbl 1 aHeprus
cBsA3n sgpa. PaguoaktnBHoe manyyeHve. 3akoH pagmoakTMBHOro pacnaga. [pasuna cmewerus. MeTogbl
HabnaeHns 1 perucTpaunn paguoakTUBHbBIX U3NTyYEHUI N YacTuL,.

Bonpock! Ang camoOKOHTPONs Mo pasgeny:
1. KakoBbl pe3ynbTaThl OMnbITOB Pe3epdopaa v BbiTEKAOLLME U3 HUX BbIBOAbI?
2. B 4ém cyTb Mmogenu atoma ToMcoHa? sigepHon mogenm?
3. 3anucas dopmyny Banemepa, NosicHUTe PU3NYECKMIN CMbICIT BXOOSALLMX B HEE LIENbIX Yncern.
4. MNosicHnTe, KoTopasi U3 NNHUIA cepun JlarimaHa SIBNsieTCA Camol KOPOTKOBOSTHOBOWN? camoi ANTMHHOBOSTHOBOW?
5. Cdpopmynupynte noctynatel bopa. KakoBbl npoTvBOpeunsi mexay noctynatamm Bopa wu 3akoHamu
Krnaccu4ieckom nsnkmn’?
6. Korga npoucxogut nanyyeHne otoHa? nornolleHe oToHa?
7. Kakvie BenuumHbl, xapakrepuaytoLume aneKTpoH B aTOMe BOAOPOAa NPMHMMAIOT AUCKPETHBIE 3HaYeHUsT?
8. Kakve yacTtuupbl 06pasytor atomHoe sapo? OxapakrepuayinTe ux.
9. UT0 Ha3bIBaOT 3aps0BbIM YUCIIOM? MACCOBbLIM YMCIIOM?
10. OnpepenuTte Ans sapa atoma 238, , VCMO NMPOTOHOB, YMcIo HEWTPOHOB, YNCITIO HYKITOHOB.
92
11. Yto HasbiBaloT nsotonammn? nzobapamm? MNMpmeeavrte npumepsl.
12. YT0 HasbIBalOT ssAepHbIMM cnunammn? KakoBbl X cBoMCTBa?
13. UTOo MOXHO Ccka3aTb O Macce sijpa 1 Macce COCTaBMSOLLNX ero HyKMOHOB?
14. Y0 Ha3bIBalOT PaaMoOaKTVBHBIM U3NyYeHeM? pagnoakTMBHOCTLIO?
15. Kakoe u3 Tpéx BMOOB pagMoakTUBHOTO u3nydeHus (anbda-, 6eTa-, ramma-) obnagaeT HambonbLuen
NPOHUKAIOLLIEWN CMOCOBHOCTLIO? HAMMEHBLLIEWN MPOHUKAIOLLIEW CMIOCOBHOCTLIO?
16. OTKIOHAETCS N ramMMa-n3ny4YeHne NEKTPUYECKMM U MarHUTHbIM nonamm? Movemy?
17. \ameHseTcst v xMMuyeckas npupoaa anemMeHTa npy UcnyckaHny ramma - KBaHta?
18. Y10 Ha3bIBaOT pagmMoaKkTMBHBIM PacnagoM? MaTepPUHCKUM SAPOM? AOYEPHUM S4pOM?
19. 3annwmTe, NOSICHUB, 3aKOH PaauoaKTMBHOIO pacnaja.
20. Yto Ha3blBalOT NeprogomM nonypacnaga? cpegHen NpoaoHKMTENBHOCTBIO XM3HU PaauoakTUBHOIO Sapa?
21. 3anvwuTe nNpaBuna cMelleHns ansa anbda- n 6eta-pacnaga.
22. MNepeuncnute M3BECTHbIE BaM CHETUMKN PEMMCTPaLMM 3apPsHKEHHBIX YacTuL,.

Mpouenypa oueHMBaHUA

Mo Bcem pasgenaMm AWCUMNIUHBI NPOBOOATCS nekuuu, nabopaTopHble paboTbl. KoHTponb
ocyllecTBrsieTcs No pasgenam OUCUUNMHBI B COOTBETCTBUM C nnaHoM. KoHTponb Ha nabopaTopHbIX
3aHATUSAX OCYLLECTBNSIETCA B BuAe NPOBEPKM MUCbMEHHOro oTyeta no nabopaTopHow paboTe M 3awuThbl
nabopatopHon paboTkl B hopme cobecenoBaHus.

Mo uToram nsyyeHus Kkaxgoro pasgena oUCUMNIMHbI MPOBOAMTCSA KOHTPOSb B hOPME KOSITOKBUYMA U
TECTUPOBaHMS.

Ha nocnegHem 3aHATMM B CEMECTPE NPOBOAUTCS 3aKMIOYMTENBHOE TECTMPOBAHME NO BCEM pasaenam
ONCUMMINHBI.

7. O6lWue meTogUUecKkne pekomeHgaumm no oopMIIeHUIO U BbINOMTHEHUIO OTAeNbHbIX Bugos BAPC

7.1. OpraHunsaumsi BbINOJIHEHNA U NPOBepKa BUpTyarbHOM flabopaTtopHON paboThbl

OOyvatowumcs  npegnaraeTcs  BbIMOMHWTL  BUPTyanbHylo nabopaTopHylo paboTy, uMchnonb3ys
3NEKTPOHHYK nabopatopuio no dwmsuke: https://efizika.ru/ Tema BupTyanbHon nabopaTtopHon paboThbl
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https://efizika.ru/

BblJaéTcs oOyyawlwemycss Ha MepBOM 3aHATMU. BbiNomHMB BupTyanbHyld nabopaTopHylo paboTy,
obyuatomiica ohopmMnsieTcss OTYET, KOTOPbIV BKIOYAET: Ha3BaHWe paboThbl; Lenb paboThl; TEOPETUYECKYHO
YyacTb (cocTomT 13 7-10 BONPOCOB C OTBETAMM); SKCNEPUMEHTarbHY0 YacTb (Tabnuubl U pacyeTsbl) 1 BbIBOA,.
OTtyet B dhopmarTe .pdf npukpennsetca B ANOC B anemeHT "BupTtyanbHas nabopatopHas paborta".

MepeyeHb TeM BUPTyanbHbIX NTabopaTopHbIX paboT

— NccnepoBaHne paBHOYCKOPEHHOTO ABWXKEHNS 6e3 HavanbHON CKOpOCTH
— MN3yueHne gBmxeHus Tena, 6poLIEeHHOro nog yriioM K rOpu3oHTyY

— N3yyeHne aBmxeHus Tena, 6poLLEeHHOro ropu3oHTansHo

— OnpeaeneHne moayns KOHra

— OnpepeneHve koadduULMeHTa TpeHus

— OnpepeneHve NOTHOCTU BeLLecTBa

— 'pagyvipoBaHne NpPYX1Hbl U U3MEpPeHne Cun AMHaMOMETPOM

— NpoBepka 3akoHa Nen-Jlioccaka nsobapHoro npovecca

— NpoBepka 3akoHa LLapns nsoxopHoro npouecca

— lNMpoBepka 3akoHa bonnga-MapnoTTa n3oTepmMmyeckoro npowecca

— Onpepenexve KIM[ TennoBon ycTaHOBKU Npy NpeBpaLleHus nbaa B nap
— OnpegeneHuve 3apsaga anekTpoHa u yucna ®apapes

— N3yyeHwne 3akoHa xoyns-JleHua

— WlccnepoBaHue B3anMOAENCTBUSA TOKA C MOCTOSAHHBIM MarHUTOM

— OnpepgeneHune yckopeHunsi cBO6OAHOro NageHms ¢ NOMOLLBI0 MaTEMATUYECKOTO MasiTHMKA
— OnpepgeneHune XeCTKOCTU NMPY>KUHbI

— U3y4yeHwne 3akoHa Mantoca

— N3yyeHmne cnnoLwHoro n nuHenyaTbix CNEKTPOB NCMYCKaHUS U Ap.

Mpoueaypa BbIGOpa TemMbl 00yyarowmMmcs
TemaTuka BupTyanbHon nabopatopHon paboTbl onpeaensaeTcs Ha O4YHOM 3aHSATUM.

7.1.1. WWKANA U KPUTEPUN OLULEHUBAHUA
BUPTyaribHOM nabopaTtopHon paboThl

— «3a4YTeHO» BbICTABIAETCS, €Cni 06yYaloLmMics U3y4nn Temy nabopaTopHOro 3aHATUS, OPUEHTUPYSCH Ha
BOMPOCHI sl CamonoAroToBkM, odOpMUIT Matepuan B Bufe oT4yeTa no nabopaTopHoi pa6oTte, cmor
BbINOSIHUTL HEOBXOAMMbIE pacyeThbl U cAenaTh BblBOAbI;

— «He 3a4TeHO» BbICTABMAETCS, ecny obyJyaloLmiics HeakkypaTHO oOpMUIT Matepuan B BU4E OTYeTa Mo
nabopaTtopHoii paboTe, HE CMOT BbINOMHWUTL HEOGXOAMMbIE pacyeTbl U CAENATb BbIBOABI.

7.2. PekomeHAaLMmM MO CaMOCTOATENIbHOMY U3Y4YEHUIO TeM

BOIMPOChLI
AN CaMOCTOATENbHOIo U3y4eHUs TeMbl «QHTponusa. Bropoe Havyano TepmoanHaMukm»
. QHTpONWS, ee CTaTUCTUYECKNIA CMBbICTT.
2. AaMmeHeHne aHTponuu.
3. Bropoe Ha4ano TepMOAMHAMMKM (3aKOH BO3pacTaHue 3HTponum).

—_

BONMPOCbLI
Ans camocTosiTeNbHOro usyyeHusi Tembl «3akoH buo — Casapa — Jlannacca n ero npymeHeHue K
pacyeTy MarHUTHOro nonsa»
. 3akoH buo — Caeapa — Jlannacca. lNpuHumn cynepnosuuuu.
. MarHuTHoe none npsiMoro Toka.
. MarHuTHOe none B LeHTpe KpyroBoro NpoBOAHMKA C TOKOM.

WN -

BOMPOCHI
ONA CaMOCTOATENbHOIo U3y4yeHns TeMbl «CBOGOAHBbIE U BbIHYXAEHHbIe Kone6aHusA»
1. CBobopgHble 3aTyxawowme konebaHus (gudpdepeHunanbHoe YypaBHEHME, €ero pelleHue, rpaduik).
MapameTpbl 3aTyxawLmx konedaHuin.
2. BoIHyaeHHble konebaHus (audpdepeHumanbHoe ypaBHEHME, ero peLlenne, rpaduk). PesoHaHc.

BONMPOCbLI
AN CaMOCTOATENIbHOro U3y4eHUs TeMbl «PagnoakTMBHOe Usny4yeHue u ero BUAbI»
1. Anbda-nyymn n nx cBoncTea.
2. beta-ny4n n ux ceoncTaa.
3. laMmma-nyym un nx cBoMCTBAa.
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O6wwun anropuTmMm CaMmoCTOATEeNMbHOINoO N3y4yeHusd Tembl

1) O3HaKOMUTLCS C peKoOMEeHO0BAHHOM y4ebHON NUTepaTypor U ANEKTPOHHBIMKU pecypcamMmu no Teme
(opreHTUpysicb Ha BOMPOCHI Arsi CAMOKOHTPOIS).

2) Ha aToih 0OcHOBe COCTaBUTb Pa3BEPHYTLIN NNaH N3NOXEHNUS TEMbI

3) Bbibpatb hopMy OTYETHOCTM KOHCMEKTOB(MaH — KOHCMEKT, TEKCTYarlbHbI KOHCNEKT, CBOGOAHBIN
KOHCMNEKT, KOHCNEKT — cxema)

4) OdhopMnUTb OTHETHBLIN MaTepuan B YCTaHOBNEHHOW (bOpMe B COOTBETCTBUU METOOUYECKMMU
pekomMeHZaumsaImMm

5) npOBECTVI CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BONpocCaM, BblAdaHHbIM NpenogaBaTtesiem

6) NpepoctaBnTe OTYETHLIN MaTepuan npenogasaTernto No CornacoBaHuio C BeayLMM npenofaBarenem

7) MoagroToBUTLCH K NPEAYCMOTPEHHOMY KOHTPOSIbHO-OLLEHOYHOMY MEPONPUSATUIO NO pe3ynbTaTaM
CaMOCTOSATENbHOIO U3yYeHus TEMbI (TECTUPOBaHME)

8) MpuHATb yyacTve B yKasaHHOM MeponpuaTAM (NPONTW TECTMPOBaHWE MO pasaeny BO BHeayaMTOpHoe
Bpems)

7.2.1 WWKANA U KPUTEPUU OLEHUBAHUA
CaMOCTOATENIbHOIro U3y4eHNsA TeMbl

- «3a4TeHO» BbICTaBnsAeTCH, ecnu obydarwmincs oopmMun OTYETHBIM MaTepuan B BMAE KOHCMeKTa Ha
OCHOBE CaMOCTOATENbHOr0 W3Y4YEeHHOro MaTepuana, CMOr BCECTOPOHHE pacKpbiTb TeopeTuyeckoe
copepxaHve TeMbl, NPOLEN TECTUPOBAHME N KONNYECTBO NpaBurbHbIX OTBETOB OT 61-100%.

- «He 3a4TeHO» BbICTaBMSETCS, ecnn oby4aloLMNCa HeakKypaTHO oOpPMUIT OTYETHBIN MaTepuan B Buae
KOHCNEeKTa Ha OCHOBE CaMOCTOATENbHOrO M3Y4YEHHOro MmaTepuana, He CMOr BCECTOPOHHE pacKpbITb
TeopeTuM4eckoe coaepXKaHve TeMmbl, MPOLEN TeCTUPOBaHUEe M KONMMYECTBO MpaBUIlbHbIX OTBETOB MeHee
61%.

8. BxoaHOW KOHTPOSb U TEKYLLUI (BHYTPUCEMECTPOBbLIN) KOHTPONb Xo4a
M pe3ynbTaToB y4eOHOM paboThbl

8.1. BxogHOM KOHTpOIb
Obyvatowmecs NpoxoaaT BXOoAHOW KoHTpornb no ¢dwusnke B AMOC B opme TectuposaHus. TecT
BknoyaeTr 10 TecToBbIX 3agaHMW MO TemaMm: KMHemaTuka, AuHamuka, MornekynsapHas dusuka,
TepMoAuHaMUKa, SMeKTPoCTaTuKa, MOCTOSIHHbLIA 3MEeKTPUYECKUA TOK, MarHeTusMm, konebaHuws u BOJHbI,
onTuKa, KBaHToBas 1 agepHas duauka. Ha BeinonHeHune Tecta gaetca 30 MUHYT.

8.1.1..LUKANA U KPUTEPUU OLLEHUBAHUA
OTBETOB Ha BONPOCHI BXOAHOIro KOHTPONA
- OLleHKa «OTMMYHO» BbICTaBNseTCHA oby4vatoLemycs, ecnu nonyveHo 6onee 85% npaBubHbIX OTBETOB.
- OLleHKa «XOPOLLO» - NOfy4YeHOo OT 66 00 85% npaBurbHbIX OTBETOB.
- OLlEHKa «YL4OBIETBOPUTENBHOY» - NonyyeHo oT 50 o 65% npaBunbHbIX OTBETOB.
- OLleHKa «HeyaoBNEeTBOPUTENBHOY» - NonydeHo MeHee 50% npaBunbHbIX OTBETOB.

8.2. TeKkywLni1 KOHTPOIb YCNEBAEMOCTHU
B TeyeHue cemecTpa, MPOBOAMTCS TEKYLLMIA KOHTPOSb YCMEBAEMOCTM MO AWCUMMIINMHE, K KOTOPOMY
obyvarLwmncsa JomkeH ObITb NOATOTOBIIEH.
OTcyTCcTBME NPOMYCKOB ayAUTOPHbIX 3aHATUI, akTUBHas paboTa Ha NpakTUYecKUx 3aHATUSX, obliee
BbINOSIHEHME rpadmka y4ebHON paboTbl ABMSKOTCS OCHOBAHUEM ANS NOYyYEHUs! MOMOXUTENbHON OLEHKM MO
TeKyLLLEeMY KOHTPOJO.

8.2.1. BOMNPOCHI
AOJIs1 CaMOMNMOAroTOBKU K JTaGopaTOPHbLIM 3aHATUAM
B npouecce noArotoBkM k nabopaTOpHOMY 3aHATMIO 06y4aroLMiACcs MUCbMEHHO OTBeYaeT Ha
npeAcTaBlieHHbIe HUXKe BOMPOCHI B paboyel TeTpaam k nabopaTtopHeiM paboTtam.

JlaGopatopHas pabota Ne 1. Teopus norpeliHocTen
. UTo Ha3bIBaeTCs UCTUHHBIM 3HaYEeHNEM U3MePAEMON BENNYUHBI?
. YUTo HasbiBaeTcsa abCOMOTHOM NOrpeLLHOCTHBI0 N3MEPEHNST?
. UTo Ha3bIBaeTCq OTHOCUTENBHON NOrPELLHOCTBIO N3MEPEHNA?
. Kak 3anuceiBaeTcs KOHeYHbIV pe3ynbTaT u3mMepeHns?
. Kakve BennumHbl HasbiBaoTCA CryyqamHbiMn?
. Kak onpepnensietca cpegHee (MICTUHHOE) 3HAYeHMEe Cny4YarHOM BENUYMHBI K&XA0ro u3aMepeHusa?
. Kakue cyuiectByoT cnocobbl namepeHus uamdeckon senuunHbl? Mpruesegurte npuMepsi.
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JlabopaTtopHasi pabota Ne 2. OnpegeneHve reoMeTpnuYecknx paamepoB Tena

2. Yto HasbiBaeTCcsa abCONOTHON NOrpeLlHOCTbIO U3MepPeHnsa?

3. UTo Ha3biBaeTCA OTHOCUTENBHOM MOrPELLHOCTBH N3MEPEHNA?

4. Kak 3anncbiBaeTcs KOHEYHbIN pe3ynbTaT U3MepeHuns?

1. Tlepeuncnute OCHOBHble 3nNeMeHTbl LWTaHreHumpkynsa. KakoBa LeHa [eneHus OCHOBHOM W
BCMOMOraTenbHOn Lwkan?

2. MNepeuncnnte OCHOBHbIE 3rieMeHTbl MUKpomeTpa. KakoBa LeHa AeneHnst OCHOBHOM M BCNOMOraTensHOM
wkan?

3. Mo koTopown chopmMyne onpeaensieTcss pasmep, U3MepseMblid LUTAHrEHUMPKYNIeM U MUKPOMETPOM?

4. Kakue cnocobbl namepeHus punsnyeckon BenmymnHel Bl 3HaeTe? B 4ém nx cylHocTb?

5. Yto Takoe norpelHocTb n3aMeperHna? Kakue tunbel norpelwHocTen Bl 3HaeTe? MpuBeavTe npumepsl.

6. 3anuwuTte dopmynbl AN onpegeneHna abCcontoTHOM N OTHOCUTENbHOW MOrpeLIHOCTEN n3mMepeHns. Yto
XapaKTepusyoT 3TW NOrpeLIHocTn?

JlabopaTtopHasi pabota Ne 3. OnpegeneHve MOMeHTa MHEPLMK Tena

1. UTo Ha3bIBaeTCA MOMEHTOM UHEPLUN TBEPAOro Tena? YKaxuTe equHULY n3MepeHns.

2. YTo Ha3biBaeTCA MOMEHTOM CUMbl? YKaXnTe eauHuLYy U3MepeHmst.

3. Yt0 Ha3biBaeTCca nne4yom cunbi?

4. 3anmwmnte dopMynmMpoBKY U (OOPMYy OCHOBHOIO YpaBHEHMSI AMHAMMWKN BpallaTeNbHOro ABMKEHMS.
5. Kak 3aBMCUT MOMEHT MHEpLUUKN Tena oT NOJIOXKEHUS FPY30B OTHOCUTENIbHO OCU BpaLLleHnsa?

6. BoiBegute pabouyto hopmyny ansg pacyeTa MOMEHTa MHEPLMU KpecToobpa3HOro MasTHUKA.

JlabopatopHas pabota Ne 4. OnpeneneHuve koadduumneHTa BA3KOCTU XKNOKOCTN MeToaom CTokca

1. UTto Ha3bIiBaeTCs BA3KOCTbIO? Hem 0OycrnoBneHa BA3KOCTb XMUAKOCTM? OT Yero oHa 3aBUCUT BA3KOCTb?

2. 3annwmnTte dopmyny HbloToHa AN cunbl BHYTPEHHErO TpeHus. PaclumdpynTe BENUUYMHLI, BXOASALUNE B
aTy dopmyny.

3. KakoB ouanyeckuin cMbicn koadhbduumeHTa BA3KOCTU? YKaxnte eanHuuy namepexusi 8 CU.

4. Ha ocHOBaHMM KaKNX 3aKOHOB LUAPUK OBWXETCS paBHOMEPHO MPSAMONMHENHO? 3anuwumte opMynMpOBKN
3TUX 3aKOHOB.

5. Kakve cunbl OeWCTBYIOT Ha LWapwK, najawwuin B Xugkoctu. BeiBegute pabouyo copmyny ans
onpepeneHns KoaduLneHTa BA3KOCTU.

6. Nepeuncnnte HegocTaTkm U AocToMHCTBa MeToda CTokca.

7. Kakne pexunmbl Te4eHUs XXMAOKOCTW Bbl 3HaeTe? [anTte um onpeaeneHms.

JlabopaTtopHas pabota Ne 5. Onpegenenune koadduumneHta NyaccoHa ans so3ayxa

1. Kakon npouecc HasbiBaeTcsa agnabatHbiM? 3anuwinte ypaBHeHne agnabarsl.

2. Nante onpegeneHne koadhduumeHTa lNyaccoHa. 3anuwnte dopmyny koadpduumneHta lNyaccoHa yepes
4Yncno crteneHemn ceoboabl.

3. 3anuwwuTe, Kakne rasbl BXOAAT B cocTas Bo3gyxa? Onpegenunte 4mcno cteneHer cBoboabl Ans Kakaoro
rasa.

4. BoluMcnuTe TeopeTmyeckoe 3HadeHue koadpdpuumneHTa lNyaccoHa anga Bosgyxa.

5. MNepeuncnute OCHOBHbIE 3NEeMeHTbl TabopaTopPHON YCTaHOBKW.

6. BoiBeanTe pabouyto dopmyny ans onpegeneHms koadguumeHTta lMyaccoHa.

JlabopaTtopHas pabota Ne 7. OnpegeneHve yaenbHOro conpoTUBAEHUS NPOBOAHMKA MOCTUKOM YUTCTOHA

. UTo HasbiBaeTcsa anekTpuiecknm Tokom? Cunown toka? MNNoTHOCTLIO ToKa?

. YCnoBus cyLLeCTBOBAHWS SNEKTPMUYECKOro ToKa.

. duanyeckun cmbicn pasHocTK noTeHumanos, AC n HanpsxeHus.

. 3akoHbl OMa aAnsg 0AHOPOAHOIo U HEOAHOPOAHOIO y4YacTKa M NOSTHOW Lenu.

. ConpoTtueneHune nposogHuka. OT Yero 3aBUCUT CONPOTUBINEHNE MPOBOAHMKA.

. YaenbHoe conpoTmBreHne, ero n3ndeckuin cmbicn.

. 3akoHbl Kupxroda.

. BbiBeguTe paboyyto chopmyny Ans onpeaeneHnst ConpoTMBIEHUS MPOBOAHNKA MOCTUKOM YUTCTOHA.

ONOO AP WN -

JlabopaTopHasg pabota Ne 8. OnpefeneHne napaMmeTpoB cobmpatoLLen NMH3bI

. UTo HasbiBaeTcsa nmuH301? Kakne oHu 6biBatoT no popme?
2. Kakue 6bIBatOT NIMH3bI NO ONTUYECKUM CBONCTBAM?

—_
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3. Jante onpegeneHne onTUYECKOM OCU, ONTUYECKOro LieHTpa, bokyca, OKYCHOrO pacCTOSHUS, ONTUYECKOM
CWIbl NINH3bI.

4. Kak noctponTtb nsobpaxeHve B cobmparoLLen n paccensaroLlen nmH3ax.

5. 3anuwunTte dopmyny TOHKORM NINH3bI.

6. O6bsacHuTe metoa beccensa. BeiBeante hopmyny Ansa onpeaeneHnsi GoKyCHOro pacCTOAHUS NUH3bI.

JlabopaTtopHasi pabota Ne 9. OnpegeneHne nokasarens NPeoMNeHunst XXUakocten pedpakToMeTpom

1. 3anuwmnTte 3aKoHbl OTPaXKEHUS U NPeNoMMeHns.

2. KakoB un3nyeckmii cMbiCiT abCOMOTHOIO U OTHOCMTENBHOIO NoKa3aTterns NpenomneHms?

3. UT0 Ha3bIBaOT SIBNIEHNEM MOMHOr0 BHYTPEHHEr0 OTpaXeHnsa?

4 YT0 Ha3bIiBaeTcsa gucnepcuen ceeta? Kakasa gucnepcus HasblBaeTcst HOPManbHOW? aHOMarnbHON?

5. Hapucyiite xog nyda B npuame. 3anuwute oopmyry, No KOTOPOW onpeaensaeTcs yron OTKIOHEeHNs fyya
OT NepBOHaYanbHOro HanpaBneHus.

6. [1ns Yero npumeHsieTca pedpakTtomeTp?

JlabopaTtopHas pabota Ne 10. OnpegenexHve AriMHbI CBETOBOW BOMHbI

C NOMOLLbIO ANMDPAKLMOHHOW PEeLLETKA

. Uto npeacrtaBnseT cBeT NO BOMHOBOMW Teopun?

. NanTte onpegeneHne AnvHbl BONHbI. B kakvMx npegenax HaXoAuTCs ANnHAa BOMHbI ANS BUAMMOro ceeta?
. B yem coctouT cywHOCTb ABMeHus WHTepdepeHunn ceeTa?

. B 4em coctouT CcywHOCTb ABMeHus gudpakumm cseta?

. Yto npenctaensietr cobon andpakunmoHHas pelueTka, nepuod ANPaKUMOHHON peLLeTKn?

. 3anuwwuTe npuHumn lNorreHca — PpeHens.

. 3anuwmTe ycnosmMe max v min npu gndpakumm cBeta OT MHOTUX LWenewn.

. Mokaxnte xoa nyyen B oMdpakuMOHHON peLueTke.

. BoiBeguTe pabouyto choopmyny Ansd pacyeTa ANUHbI BOMHbI CBETA.

O©COoONOOGPA,WN -

JlabopaTopHas pabota Ne 11. OnpeneneHne KOHLEHTpaLUW pacTBoOpa caxapa NnonspumMeTpom

. Kakor cBeT HasbiBaeTcs NnockononspmnsoBaHHeiM? NocTponTe ero rpadmnyeckoe nsobpaxeHue.

. Kakoli cBeT HasbiBaeTcs ectecTBeHHbIM? MocTpoliTe ero rpadudeckoe n3obpaxkeHue.

. Kakor cBeT HasbiBaeTCcA YaCTUYHO NOnsipu3oBaHHbIM? MocTporTe ero rpadgudeckoe n3obpaxkeHune.

. UTto cobow npeacraBnsaeT aHanM3aTop 1 nonspusaTtop? Yem oHu oTnnyarTcs Apyr ot gpyra?

. Hapucyiite xoa cBeToBoro nyda yepes nonspusaTtop n aHanusatop. 3anuwute dopmyny Manoca.

. 3anuwmTe bopmynupoBky 1 bopmyny 3akoHa bpioctepa. MoscHUTE PUCYHKOM.

. Kakune BelLecTBa Ha3bIBalOTCS ONTUMYECKU aKTMBHbIMWU? [MpuBeauTe npumepsbl. 3anuwnte dopmyny ans
onpegerneHns yrra noBopoTa MoCKOCTY NonApm3aunm.

8. [aviTe onpegeneHne ygensHOMy BpaLlEeHMWIO NAIOCKOCTU Monspu3auun Ans pacTBopoB?

9. OT 4Yero 3aBUCUT yaenbHOe BpalleHne?

NO OO~ WN -~

8.2.2. LUKANA U KPUTEPUU OLLEHMBAHUA
oTyeTa K nabopaTopHbIM 3aHATUAM

— «3a4yTeHO» BbICTABNSETCS, ecnv 00y4atoLWwunines nly4un Temy nabopaTopHOro 3aHSATUS, OPUEHTUPYSICL Ha
BOMPOCHI Ans camMonoAroToBkW, odopMun MaTepuan B Buage oT4yeTa no rnabopaTopHol paboTe, cmor
BbINOMHMUTL HeobxoAumble pacyeTbl U caenaTbh BblBOA; MPaBWUiIbHO OTBETMM Ha BOMPOCHI MpU 3alyuTe
nabopaTtopHoi paboThbi.

— «He 3a4TeHO» BbICTABMSIETCS, ecrnv obydaloLWnica HeakKkypaTHO odopMun MaTepuan B Buae oTyeTta no
nabopaTtopHoi paboTe; He CMOr BbINOMHUTL HeobxoAuMble pacyeTbl U caoenath BblBOA; HE OTBETUN Ha
BOMpOCHI Npu 3aLmTe nabopaTopHol paboThbl.

8.2.3. BOMNPOCHI
ANS CaMonoAroToBKN K KOJINIOKBUYMY
B npouecce noaroToBku K KONMOKBUYMY 0Oy4atoWMncst U3yvaeT NpPeacTaBneHHbIE HUXKE BOMPOCH! NO
Temam. Ha 3aHATMM obyvarolimiics AEMOHCTPUPYET CBOM 3HaHMS MO M3YYeHHbIM BoOMpocam B hopme
MUCbMEHHOrO OTBeTA.

1. Konnokeuym no teme: MexaHuka, MonekynspHas duavka 1 TepMmognHamumka
OCHOBHbIE MOHATUS MEXaHUKM.
nOCTyHaTeJ'IbHOG aBwxkeHue. KnHematmnyeckme BeNNYMHGI, Xapakrtepusyruwine 3T1o gBmxXeHue.
BpamaTeanoe aBwxeHue. KnHematmnyeckme BennYmHbl, XapakrtepusyrwLuine 3T1o gBmxeHue.
Ces3b mexay NNHENHBbIMU U yrnoBbIMn BEJTMHNHAMMN.

NS
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10.

11.
12.

13.
14.
15.
16.

17.
18.

19.

20.

21.
22.
23.
24.

=

ok w

© N

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.

PaBHOMepHOEe ABWxeHue (MpsSMONMHENHoe, BpallaTenbHoe). YpaBHEHUs U rpadmku, onucbiBaroLimne
3TV OBWMXKEHUS.

PaBHonepemeHHOe ABWXeHue (NPsSMONIMHENHOe, BpawarternbHoe). YpaBHeHus U1 rpadmkuy,
onucbiBaoLWne 3T ABWKEHUS.

3akoHbl HbloToHa. Macca. Cuna.

MOMEHT nHepuun matepmanbHON TOYKU, MOMEHT MHepLUUn TBepaoro Tena. MomeHT cunbl. [nevo cunbl.
OcHOBHOE ypaBHeHVE ONHaMMWKN BpallaTenbHOro OBVXKEHUS.

MomeHT nHepuumn Ten npaBunbHON reoMmeTpudeckon popmel. Teopema LUtenHepa.

Pabota, ee rpadwuyeckoe wnsobpaxeHme. MowHOCTb. JHeprus (KMHeTMYeckasd, MnoTeHuuarnbHas,
nonHas).

3aKoHbl COXpaHeHNs1 B MEXaHUKe.

OCHOBHbIE MOSOXEHMS MOMEKYIIAPHO — KMHETUYECKON Teopun. [NapaMeTpbl COCTOAHMS ra3a.
MpoeanbHbin ra3. [asoBble npoueccsol.

OnbITHLIE ra3oBble 3akoHbl: Bonnsa — MapuoTtTa, [Meii-Jioccaka, Wapns, KnanenpoHa, ABoragpo,
[anbToHa.

YpaBHeHne MeHgeneeBa — KnanenpoHa ansg 1 mons rasa, Npon3BOfibHOM MacChl rasa.

OcHOBHOE ypaBHEHME MONEKYNAPHO — KNHETUYECKOW TEOPUU N CNEACTBUSA U3 HEro.

Yucno cteneHer cesobogbl. 3akoH bonbumaHa 0 paBHOMEPHOM pacnpeaeneHny 3HepPrnm No CTeneHsiM
cBobogabl. MNonHas knHeTnyeckas sHeprusa 1 Mmonekyneol.

BHyTpeHHss aHeprusa ngeansHOro rasa. iameHeHue BHYTPEHHEN SHEPTUN.

OnemeHTapHas paboTta rasa npu usameHeHmmn ero obvema. lNonHas pabota, ee rpadmyeckoe
nsobpaxeHue.

KonunyecTtso TennoTol. YAenbHas u MonsgpHasa TenoeMKoCTH, CBA3b Mexay HuMu. MonsipHble
TENnoeMKoCTW NP1 NOCTOSHHOM O6beme 1 NOCTOSIHHOM AasneHuun. YpasHeHne Manepa. KoadduuneHT
MyaccoHa.

MepBoe Hayano TepmoanHamukn. Agmabatmyeckmun npouecc. 3akoH lNMyaccoHa. NMpumeHeHne 1 Havana
TepMoAnHaMMKM K ra3oBbIM npoueccam (M30TepMUYecKkoMy, M306apHOMY, N30OXOPHOMY,
aguabartuyeckomy).

KpyroBble npoueccel. ObpatMmble 1 HeoOpaTUMble NPOLECCHI.

Lunkn KapHo n ero K. Mytn nosbiwenna K.

TennoBble 1 XONOAWIbHbIE MaLUUHbI.

OHTponus. NameHeHne aHTponun. ViameHeHne aHTponumn ans pasnuyHeix npoieccoB. Bropoe Havano
TEPMOANHAMMUKN.

2. KonnokeBuym no Teme: Anekrpnyectso. OnTuka
3akoH coxpaHeHus 3apsaga. 3akoH KynoHa. nanektpuyeckas NpoOHULLAEMOCTb CPELbI.
OnekTpocTtaTMyeckoe Mofe M ero XapakTepucTukU (HanpsbkEHHOCTb, noTeHuwan). [paduyeckoe
n3obpaxeHune anekTpocTaTudeckoro nons. MNpuHUMN cynepnosmuumn.
MoToK HaNpsXKeHHOCTM aneKkTpuyeckoro nons. Teopema aycca n e€ NpuMeHeHNe.
OKBUMNOTEHLMANbHbIE NOBEPXHOCTU. HanpsXkeHHOCTb Kak rpagueHT noTeHuunana.
OnNeKTPOeMKOCTb MPOBOAHUKA. ONEKTpoeMKoCTb Lwapa. KoHaeHcaTopbl. OnekTpPOeMKOCTb MIoCcKoro
KoHaeHcaTtopa. MapannenbHoe 1 nocrnegoBaTenbHOe COeAMHEHUS KOHAEHCATOPOB.
ONEeKTPUYECKNIA TOK N €ro XapakTePUCTUKK: cuna Toka, NNIOTHOCTb TOKa.
UcTouHuk Toka. CTOpoHHME cunbl. DNekTpoaBukyLas cuna. HanpsbkeHwe.
3akoH Oma gns ogHOPOAHOro y4acTka Lienn; HEOOHOPOLHOIO y4YacTka Lienu 1 3aMKHYTOMW Lenwu.
ConpoTuBneHne NpoBoaHMKa. 3aBUCMMOCTb COMPOTMBIIEHMST OT pa3MepoB, MaTepuana npoBOAHMKA
n TeMnepartypsbl. [apannensHoe 1 nocrnegoBaTeNbHOE COEAMHEHUS MPOBOAHMKOB.
PaboTa 1 mowHocTb Toka. 3akoH xoynsa — lNeHua.
PasBeTBneHHble uenu. Npasuna Knpxrodga.
3aKOHbI reOMEeTPUYECKON ONTUKMN.
MonHoe oTpaxkeHne 1 ero NPUMeHeHue.
JIMH3bI. OCHOBHbIE NOHATUSI, NOCTPOEHME U300paXKeHUIA, POpMyna TOHKOW NMH3bI. YBENWYEHUE NNH3bI.
KopnyckynsapHo-BonHoBasi npupoga ceerta.
MHTepdepeHunsi cBeTa U MeToadbl €€ HabnoaeHus. Ycnosne max u min.
Oudpakuma ceeta. [MpuHuun TonreHca-®OpeHensa. [dudpakuma ceeta oOT MHOMMX  Lenen.
OudpakumoHHas pelleTka.
EcTecTBeHHbIN 1 NoNspu3oBaHHbIn cBeT. 3akoH Mantoca.
Monspusauus ceeTa Npu OTpaXKeHUU U NPeNoMIIEHMM Ha rpaHuLe ABYX cped. 3akoH BprocTepa.
OnTtnyeckn akTMBHbIE BellecTsa. MNonapumeTtpus.
Oucnepcusa ceeta. Xoa nyyen B npusme. Pasznnyuusa B AndpakumoHHOM 1 NpU3MaTU4ECKOM CrnekTpax.
Tennosoe n3nyyeHne 1 ero xapakTepucTmku.
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23. AbBcontoTHO YépHoe Teno. 3akoH Kupxroda.

24. paduk pacnpedeneHvusi 3HeEprMM B CMEKTpe u3nydeHust abCcontoTHO YepHoro Temna. 3akoHbl BuHa,
CredaHa-bonbumaHa.

25. KBaHTOBbIN XapakTep nanydeHunsa. dopmyna lNnaHka.

26. doToadhdekT. 3akoHbl BHELIHErO hoToadhdpekTa. YpaBHEHNE DMHLLTENHA.

27. OHeprusi, Macca u umnynbc gotoHa. [laeneHue ceeta. OnbIiT Jlebenesa. Odpdekt KomnToHa.

8.2.4. lLikana n Kputepun oueHUBaHuA
OTBETOB Ha BOMPOCHI KONNOKBUYMa

PesynbTatbl KONMOKBUYMA OMNPeAeniaioT OUEHKaMU «OTIIMYHO», «XOPOLUOY», «YL4OBMETBOPUTENBHOY,
«HeyooBNeTBOPUTESbHOY.

OueHka «OTNNYHOY» BbICTABMSAETCS, €CrM 00y4aloLMACA CMOr BCECTOPOHHE PacKpbITb TEOpEeTUYECKne
BOMPOCHI, CMOI NPaBUIbHO PELLNTL NpaKTUYeckne 3agayu.

OueHKy «XOpoLUO» BbICTaBMSETCH, ecnyu 0byyaloLuncs CMOr packpbiTb TeOpeTuMYecKne BOMpOoChl,
gonyckas HebosblUMe HETOYHOCTU, CMOT MPaBUITbHO PELLUTb NpaKkTUYeckme 3agadu.

OueHka «yooBNEeTBOPUTENBHO» BbICTABMASETCS, ecrnv obyyallwminca B OTBETax Ha TeopeTuyeckue
BOMNPOCHI JONYCTWI OWMOKK, Aan HeJOCTaTOYHO NpaBuibHble OPMYMMPOBKU, UCMbITLIBAN 3aTPyAHEHUSI NpY
peLLeHnn NpakTU4ecKMx 3agau.

OueHka «HeyaoBneTBOPUTENBHO» BbLICTABMSETCH, ecnvm obydalowmncs AONyCTUN CYLLECTBEHHbIE
owmnbKMN B OTBETAX HA TEOPETUYECKME BOMNPOCKI, HE CMOT PELLUTL NpaKTUYeckne 3agaqdu.

9. NMpomexyToyHas (cemecTpoBas) aTTecTauus No Kypcy

9.1. HopmaTuBHas 6a3a npoBegeHUs
NPOMeXYTOYHOM aTTecTaumm o6y4arolmnXcs No pe3ynbTaTaMm U3y4yeHUs AUCLMUIMIINHDI:

1) pencteyowee «lMonoxeHne o TeKylWeM KOHTpPONe YCNeBaeMOoCTW, MPOMEXYTOYHOW aTTecTaumm
oby4yarowmxca no nporpammam Bbiclwero obpasoBaHusa (Oakanaepuar, cneuuanuteT, Maructpartypa) u
cpeaHero npodpeccuoHansHoro obpasosanusa B Pro0Y BO Omckumn FTAY»

9.2. OCHOBHbIe XapaKTePUCTUKU
NPOMEXYTOYHOM aTTecTauum ody4arLmxcs No UToram U3y4eHus QUCLUUNIMUHbI

YCTaHOBMEHUE YPOBHS AOCTUXEHMS KaxKabIM 0Byyatowmmes uenem un
3agady oby4eHus No AaHHOM ANCUMNIIMHE, N3NOXEHHbIM B N.2.2
HacTosLLen NporpaMmmsl

Llenb npomexyToyHoMn
aTrecTauum -

®opma npoMexyTo4HoM AnddepeHUnpoBaHHbIN 3a4eT

aTTecTauumm -
1) yyacTtune obyvatowerocs B npouenype nonyyeHust 3a4éta

Mecto npoueaypbl nony4yeHUs OCYLLIECTBMSETCS 3a CYET y4eBHOro BpeMeHu (TpyaoEMKOCTH),

3a4yéTta B rpadmke y4yeGHoro OTBELEHHOIO Ha U3y4YeHUE OUCLUNIUHBI

npouecca 2) npouegypa nposogutcs B pamkax BAPC, Ha nocnegHen Hegene

cemecTpa

1) oByyarowminca BbINONHWI Bee BUMAbI y4ebHoM paboThl (BKovas
CaMOCTOATENbHYIO) 1 OTYMTancs 06 X BbINONIHEHUN B CPOKM,
yCTaHOBMEeHHble rpadmkoM y4ebHoro npowecca no AUCUMNINHE;
2) npowén 3aknoynTensHoe TecTupoBaHue;

3) NoAroToBMI NONHOKOMMMEKTHOE y4ebHoe nopTdonuo.

OcCHOBHbIE YCNOBUS NOJy4YeHUs
obyyarowwmmcs 3ayéTa:

MnaHoBas npouenypa nonyveHus savera:

1. OGyvaowuncs npegbaBnseT npenogaBartento: oTyeTbl K nabopaTopHbiM paboTam, KOHCNeKTbl No
CaMOCTOSATENbHO U3YYEHHbIM TemaMm, UKcMpoBaHHbIi Bug BAPC (oTyeT no BupTyanbHow nabopaTopHon
pabore).

2. lMpenogaeatenb npocmaTtpuBaeT MNPeACTaBMEHHbIE MaTtepuanbl M 3anucyu B XypHane ydeTta
noceLlaemMocTi U ycneBaemMocTu CTyAeHTOB. [1py BbICTaBNEHMM OLEHKN 3@ 3a4eT YYUTLIBAKOTCS OLIEHKM 3a
OBa KONMMOKBMYMa 1 UTOTOBbIN TECT.

Pesynbtat 3a4éta ob6bsBRseTca oOyyatolemycsi, 3aTeM BbICTaBISETCS B 9K3aMEHALMOHHYIO
BEOOMOCTb M 3a4ETHYIO KHUXKY.

9.3. 3aknuuTenbLHOe TECTUPOBaHME NO UTOraM U3yYeHUA AUCLUTNITUHBI
Mo wToram wu3yyYeHWss AUCUMNIUHBLI, OBy4Yarolmecs npoxogaT 3akiouMTenbHOe TECTMPOBAHWUE.
TecTnpoBaHne aBnseTcsd OPMON KOHTPOMSA, HanpaBfeHHOW Ha NPOBEPKY BnageHuUst TePMUHONOMMYECKUM
annapaToM U KOHKPETHbIMWU 3HaHMAMK B obnacTtu dusuke.
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9.3.1 NoaroToBKa K 3aKMOYUTENIBHOMY TECTUPOBaAHUIO
TecTMpoBaHME OCYLLIECTBNSAETCS MO BCEM TemMam W pasgenam OUCUUMNIKUHBI, BKIOYasi TEMbl,
BbIHOCMMbIE Ha camocTodATenbHoe u3ydeHue. [lpouenypa TecTUpoBaHMS OrpaHuMdYeHa BO BPEMEHN U
npeanonaraeT MakcMMarnbHOE COCpefoToYeHue obyyatlollerocss Ha BbINOMIHEHMM TecTa, CogepKallero
HECKONbKO TECTOBbIX 3a4aHUN.
TecTupoBaHne NpoBOAMTCSA B MUCbMEHHON hopMe (Ha BymaxkHoM HocuTene). TecT BkrovaeT B cebs

20 BonpocoB. Bpemsi, 0TBOAMMOE Ha BbINOSIHEHUE TecTa - 45 MUHYT.

BnaHk TecTa
Obpasey
depepanbHoOe rocygapcTBeHHoe bogxeTHoe obpa3oBaTenbHOE yYpexaeHue Boiclero obpasoBaHmus
«OMCKuMI rocyaapCTBEHHbIN arpapHbin yHuBepcuteT uMmenu MNM.A. CtonbinnHa»

3aknounTtenbHoe TeCTUpPOBaHUE MO UTOraM OCBOEHUA AUCLUNMIIUHBI «Pusnka»
ana oby4yarowmxcsa HanpasneHusa nogrotoBku 05.03.06 Akonorus un npupoaonosib3oBaHue

(o] [e] rpynna
OaTta

YBaxaemble obyyatomecs!
Mpexge Yem NpUCTYNUTB K BbINONHEHWUIO 3a4aHNIA BHMMATENIbHO 03HAKOMbTECh C UHCTPYKLUEN:
1. OTBevasi Ha BOMpPOC C BbIOOPOM MPaBUIILHOIO OTBETA, MPaBWUIbHbIA, HA Ball B3rnsid, oTBeT (OTBETHI)
obBeaunTe B KPYXOK.
2. B 3apaHuax oTKpbITOM hOpMbl BNMLINTE OTBET B MPOMYCK.
3. B 3apaHuax Ha cooTBeTCTBUE 3anonHuTe Tabnuuy.
4. B 3agaHusx Ha NpaBuibHYIO0 NOCNeN0BaTENbHOCTD BNMLLMTE NOPSAKOBBIN HOMEp B KBagpar.
4. Bpems Ha BbINOSIHEHME TecTa — 45 MUHYT.
5. 3a kaxapIvi BepHbIi oTBET Bbl nonyyaete 1 6ann, 3a HeBepHbIn — 0 6annos. MakcnmanbHOe KONM4yecTBo
nony4yeHHblx 6annos 20.
YKenaem ygaun!

Mpumep Guneta
AnNsi NpoBeAeHUs 3aKnYNTeNbLHOro TeCTMpoBaHus
1. OBuxeHne MaTepuanbHOW TOYKM MO MPSIMOSIMHENHOW TPAEKTOPUMM OMUCLIBAETCA ypaBHEHUEM

x=5t—t%+2t3, u.B voment BPEMEHM 2 C YCKOPEHUE PaBHO ... M/C.
OTBET 3AMUWWTE UENBIM YACITOM.

2. HopmanbHoe, TaHreHunanbHoe YCKOPeHUs U BUA, OBKEHUS.
YKAXKWUTE COOTBETCTBWE ONA KAXOOIO 3JIEMEHTA 3AOAHNA.

NpsIMONMHerHoe paBHO3aMeaneHHoe
ap=0a,=-2

KpMBONUHENHOE HEPaBHOMEPHOE
ap=2t,a,=2t

MO OKPY>XHOCTU paBHOMEPHOE
ap=1a,=0

NpsiIMONMHeEHoe HepaBHOMEPHOE

MO OKPY)XHOCTU HEpaBHOMEpPHOEe

3. BTopoit 3akoH HbloToHa B cbopme Ma = z Fi , roe Fi — Cunbl, AEWCTBYOLINE Ha Tero CO CTOPOHbI
|
OpYrux Ten, cnpaBeanws ...
YKAXUTE HE MEHEE OBYX BEPHbLIX BAPUMAHTOB OTBETA
TONbKO ANS Ten ¢ NOCTOSAHHOW Maccou
TONbKO ANSA Tesl C NepeMeHHOon Maccown
KaK 4nsi Ten ¢ NOCTOSIHHOW, TaK U Ans TeNn ¢ NepeMeHHon Maccon
TONbKO ANSA MHepLUManbHbIX CUCTEM OTCYeTa

4. Touyka M gBwxeTcs No cnvpanu B HanpasfeHWW, yKasaHHOM cTpenkon. HopmarnbHoe ycKopeHue no
BeNnYMHe He n3meHsieTcs. [pn aTomM BeNnYMHa CKOPOCTY ...
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BbIBEPUTE OWH NMPABUINbHbLIA OTBET
yMeHbLUaeTcs

yBenuunBaeTcs

oCcTaeTcs HEU3MEHHbIM

CHavana yBenuuuBaeTcsl, 3aTeM YMeHbLUaeTcs

5. Yucno creneHen csoboabl naeanbHOro rasa C y4eToM MocTynaTernbHOro M BpalwaTenbHOro ABUXKEHUS
MOSeKyI.

YKAXUTE COOTBETCTBUE OJ1A KAXOOIO 3NEMEHTA 3AOAHUA.

OpgHoaToMHbIN ras

[1ByXaTOMHbIN ras

TpexaTomMHbIN U MHOroaTOMHbIV ra3

NOWO|l~lOol

6. Temnepatype 50 K cooTBeTCTBYET 3HauYeHne TemnepaTypbl o Lienbcuio ...
BbIEEPUTE OOWH MPABUINbHLIN OTBET

—323°C

-223°C

-50°C

—500°C

7. TlepBoe Hayano TepmogvHamMuku. TennoTa, coobliaemasa cucteme MaeT Ha ...
YKAXUTE HE MEHEE [OBYX BEPHbIX BAPUAHTOB OTBETA

coBepLueHne paboTbl NPOTUB BHELLIHUX CUM

HarpeBaHue

N3MEHEHNE BHYTPEHHEN 3HEpPrum

oxnaxpgeHue

nepemMeLLeHme cucTemsl

8. [asoBble npoLecchl U ypaBHEHWE NepBOro Havana TepMognHamMmnKu.
ONA KAXOOro nPOLUECCA ONPEOENUTE COOTBETCTBYIOLWEE YPABHEHUME NMEPBOIO HAYAJIA
TEPMOONHAMWKW.

M306apHbilii Q=A+AU

M30xopHbIN Q=AU
M3oTepmumyeckunin Q=A

AouabaTHblit A+AU =0

9. WCTOYHMKOM 3MEKTPOCTAaTUYECKOro Nonga aBngaeTcs ...
BbIBEPUTE O4MH NMPABUITbHbLIA OTBET

NOCTOSAHHbINA MarHuT

NPOBOOHUK C TOKOM

HEenoABWXHbIA 3NEKTPUYECKUI 3apsag

OBVXYLLNACA 3NEKTpUYecKuin 3apsag

10. Kak M3MeHUTCs conpoTUBIIEHME MPOBOSIOKU, ECNN €€ CNOXWUTbL BABOE?
BbIBEPUTE OAWH NMPABUINbHbLIA OTBET

yBenuuuTcsa B 2 pasa

YMEHbLINTCA B 2 pasa

He u3MeHuTCcA

yBenuunTcs B 4 pasa

yMeHbLnTCH B 4 pasa
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11. Cuna JlopeHua, gencTeyrowasa Ha 3apsg, ABWKYLLMIACA C MOCTOSIHHOW CKOPOCTbIO U B MarHWTHOM none

B nponopunonansHa ...
BbIBEPUTE OOWH MPABUITbHbIA OTBET
BEKTOPHOMY MPOU3BEAEHNIO CKOPOCTU Ha MarHUTHYH UHOYKLUIO
CKandapHomy npomnsseeHunto CKOpoCT Ha MarHMTHYHO MHOYKUUIO
CyMMe CKOPOCTU 1 MarHUTHON MHOYKLMM
PasHOCTY CKOPOCTU U MarHUTHON MHOYKLMM

12. 3BYyK — 3TO BOJIHBI ...

BbIEEPUTE OOWH MNMPABUIbHLIN OTBET
ynpyrue

Heynpyrue

nonepeyHble

NMOBEPXHOCTHbIE

13. 3aTyxaHune mexaHu4eckux konebaHuim NpomcxoamT ns-3a ...
BbIBEPUTE OOWH NPABUNbHbLIA OTBET

TpeHus

yCKOpeHus

pe3oHaHca

TEMMoBbIX NOTEPb

14. [OnwHa 3ByKoBOW BOMHbI YactoTon 200 [y B Boge npu ckopocTu 3Byka 1450 m/c paBHa ...
BbIEEPUTE OOVH MPABUIbHBLIN OTBET

290 km

7,25 m

200 m

38m

15. ®okyc — 310 ...

BLIBEPUTE O4VH NPABUIbHbLIA OTBET.

paccTosiHMe OT ONTUYECKOro LeHTPa NNH3bl A0 TOYKU NepeceyeHns NpenoMIIeHHbIX fyyen
TOYKa NepeceyeHns NPenoMIeHHbIX fyden, Nnagaowmnx napannensHO rMmaBHOW ONTUYECKON OCH
npo3payHoe Terno, orpaHNnYeHHoe ABYMS MOBEPXHOCTAMM

TOYKa, Yepe3 KOTOPYI MPOXOAHAT Ny4n He NpenoMnssAch

16. CornacHo npuHuwmny lMorreHca ...

BbIBEPUTE OOVH NMPABUINbHLIA OTBET

KaXkObli SNIEMEHT CBETSLLENCHA NOBEPXHOCTU SABNAETCA UCTOYHUKOM BTOPUYHbBIX BOSH, ornbatoLlasi KoTopbIixX
OyaeT BOMHOBOW NOBEPXHOCTHIO

KaXObli SMEeMEHT CBETALENCA MOBEPXHOCTU SBMSIETCA MCTOYHMKOM KOF€PEHTHbIX BTOPWUYHBIX BOJH,
VHTEPEPUPYIOLLMX NMPU HATOXEHWN

npoucxoauT OTKIIOHEHWE CBeTa OT HanpasfeHnsi NPSMOSNTIMHENHOrO pacnpocTpaHeHns!

CBET BCerga pacnpocTpaHaeTcs NpsiMOSIMHEHO

17. TNonapu3oBaHHbLIM Ha3blBaeTCH CBET ...

BbIEEPUTE OOWH MNPABUIbHbLIN OTBET

CO BCEBO3MOXXHbIMWN PaBHOBEPOATHLIMU KONiebaHMAMU BEKTOpa HanpsXKEHHOCTW 3NeKTPUYECKOro noss
konebaHns BeKTopa Hanpsi>KEHHOCTN 3NEKTPUYECKOro Nosst Kaknum-nnbo obpasom ynopsgoyeHbl
kornebaHVs BEKTOPOB HaMNPSPKEHHOCTEWN ANEKTPUYECKOTO Y MarHUTHOIO NOMS MPOTUBOMOMOXHbI
NCnycKaembll eCTECTBEHHBIMU UCTOYHNKaMK CBETA

18. Mopenb aToma renus.
YCTAHOBUTE COOTBETCTBUME MEXOY MOOENBKO n CPCTOAHNEM ATOMA.

- I/IOHI/I3I/1DOBaHHbII/I aToOM renua.
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2 — rnornouieHne aToMOM renns KBaHTa sHeprum
3 — BO30OYyX/EeHHOe COCTOssHME aToMa renus

4 — n3ny4yeHMe aTOMOM renuns KBaHTa aHeprum
5 — OCHOBHOE COCTOsIHME aToma renus

19. Buabl nsny4yeHusa npu pagnoakTMBHOM pacnage.

YCTAHOBWUTE COOTBETCTBUE MEXXOY NU3NYYEHMEM U EFO XAPAKTEPUCTUKOW

a-nsnyvyeHve [MoToK saep aToMoB renus.

B-n3ny4yeHue [1OTOK 3NEeKTPOHOB.

OneKkTpoMarH1THbIE BOSHbI C ANTMHON BOJIHbI
MEHbLLE PEHTIFEHOBCKMX.

y-u3nyyeHue

20. AAgpa c oaMHaKoBbIMK 3apsiAOBbIMK Yncramiu (Z), HO pasHbIMU MaccoBbIMU Yncriamu (A) HasbiBaloTCA

OTBI-E.'.F SANMNMWANTE CTPOYHbIMWX BYKBAMU B ®OPME CYWECTBUTEJIbHOIO B TBOPUTEJb-
HOM MAOEXE

9.3.2. WWKAJTA N KPUTEPUN OLLEHUBAHUA
OTBETOB Ha BOMPOCHI 3aKNOYMTENIbLHOINO TECTUPOBaHUS
- OL|eHKa «OTMMYHO» BbICTaBnseTcsa obydatoemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OL|eHKa «xopoLloy - nonyyeHo oT 71 go 80% npaBunbHbIX OTBETOB.
- OLeHKa «yOoBMNETBOPUTENBHOY» - MONy4YeHo oT 61 0o 70% npaBunbHbIX OTBETOB.
- OL|eHKa «HEeyOOBMETBOPUTENBHOY - NONY4YeHO MeHee 61% MpaBuIbHbIX OTBETOB.

10. UHdbopmaLmoHHOE N MeToan4Yeckoe obecnevyeHne y4ebHoOro npouecca Nno AUCLMNIIMHE

B cooTBeTCTBMM C OEWNCTBYIOLMMW rOCYAapCTBEHHbIMM TpeboBaHuaMKU Ana peanu3aumm ydebHoro
npouecca no avcumninHe obecneynBarLLen kadeapon paspabarbiBaeTca U NOCTOSIHHO COBEPLUEHCTBYETCH
yyebHo-meToandeckuin komnnekc (YMKL), cooTBeTCTBYHOLIUA OaHHOW paboyeln nporpaMmme 1 npunaraemblii
Kk Hen. MNpu paspaboTtke YMKL kacbegpa pykoBogCTBYeTCS YyCTaHOBMEHHbIMWU YHUBEPCUMTETOM TpeboBaHmsaMM
K ero CTpykType, cogepxaHuio n opopmneHuno. B coctaB YMK[ BXoOaT nepeyvmcrneHHble HUXe 1 gpyrue
WCTOYHMKKN y4eBHOM 1 y4ebHO-MeToan4eckon nHpopmaumm, cpeactea HarnsigHOCTY.

OnekTpoHHas Bepcusa akTtyaneHoro YMKI, aganTupoBaHHas Ansi oby4yarolMXcs, BbICTABMSETCS B
3NEKTPOHHOW MHPOPMaLMOHHO-00pa3oBaTenbLHON cpee yHMBepcuTeTa.

NMEPEYEHDb
nuTepaTypbl, pPeKOMEeHAYeMOon ANA U3y4eHU OUCLUNIINHbI
ABTOp, HaMMeHoBaHue, BbIXOAHbIE AaHHbIE HocTtyn
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Omck : Omckuin TAY, 2020. — 87 c. — ISBN 978-5-89764-833-7. — TekcT :

ONEKTPOHHbIM  // JlaHb : BneKTPoHHO-6ubnmoTeuHas cuctema. — URL: http://e.lanbook.com
https://e.lanbook.com/book/136149. — Pexum pocTyna: pgnd asToOpwus.
nornb3oBaTeneu.

MpyaHukoBa, U. A. MonekynsipHas gusvka u TepmognHamuka B 6rnok-cxemax u
Tabnuuax : yyebHoe nocobue / W. A. MpygHukosa, A. A. Babapuko. — Omck :

Omckun TAY, 2020. — 78 c. — ISBN 978-5-89764-901-3. — TeKCT : 9NEeKTPOHHbIN )
http://e.lanbook.com
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XaBpyHsik. — Mockea : UH®PA-M, 2019. — 142 c. — (Bbicliee obpasoBaHue:
Bbakanaspuat). — ISBN 978-5-16-006428-4. — TeKkCT : aneKkTpoHHbIN. - URL:
https://znanium.com/catalog/product/1010095. — Pexxum goctyna: no nognmcke.
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Menues, A. [1. dusuka : yuebHoe nocobue / A. 1. Menues. — 2-e nsa., ncnp. —

Cankt-lNeTepbypr; Mockea; KpacHogap : JlaHb, 2009. — 672 c. — ISBN978-5- HCXB
8114-0760-6. — TeKCT : HENOCPEACTBEHHbIN.

Tpodmmona, T. . Kypc cdmsukn : yuedbHoe nocodue / T. UN. Tpocdumosa. — 20-e
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nonb3oBaTenemn.
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