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2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO
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HEO0OXOIUMOCTH)
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0 JUCUIUILTHHE (MOIYITIO)
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OTpaHUYECHHBIMH BO3MOXHOCTSIMU 3/IOPOBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
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IporpamMmy mucuuIuiMHbl paspabotan(a)(u) moueHt, k.H. KpacuoBa JLA. (Kadenpa ¢usuku), IOUCHT, K.H.
ypsirun B.YO. (Kadenpa ¢pusuxm).

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IJIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO0y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEAYIOMIMMH KOMIIETCHIIUAMU:

Mudp Pacuiudposka
KOMIeTeHIINH npuoGpeTaeMoii KOMIIEeTeHINH
IIK-5 CriocoOeH TPUMEHATh CHCTEMHBIH MOAXON M MaTeMaTHYeCKHe METOABl B (hOpMATM3AINH PEIICHUS
MIPUKITaAHBIX 337124, B TOM YHCJIE HHTEIUIEKTYaIbHBIX
K51 3HATh OCHOBBI CHCTEMHOT'O [10JIX0JIa U MaTEMaTHYECKUX METOJIOB B (hopMai3aliiy pereHus
' MIPUKITAAHBIX 337124, B TOM YHCJIE HHTEIUIEKTYaIbHBIX
VK-1 Croco0eH OCyIIECTBIATh MOUCK, KPUTUUECKUI aHAIN3 U CHHTE3 WH(OpManuy, IPUMEHITh CUCTEMHBIH
[101X01 VISl pEILICHNUS] TOCTAaBJICHHBIX 33134
YK-1.1 3HATH NPUHLMUIIBI TOUCKA HHPOPMAIIMHU, KPUTHYECKOTO aHAIM3a M CUHTE3a MH(POPMAIMU, METOIUKI
CUCTEMHOT'O ITOJAX0/Ja IJIA pCIICHU A IMOCTAaBJICHHBIX 3aJla4
YK-1.2 YMeTh OCyIIECTBIATh TONUCK, KPUTHUSCKUI aHAIN3 M CHHTE3 HHPOPMAINH, NPUMEHSITh CHCTEMHBII
[TOIXO ISl pEILICHNUS TOCTAaBJICHHBIX 3313
YK-1.3 BrnaneTs HaBBIKAMH MOMCKA, KPUTHIECKOTO aHAIN3a M CHHTE3a HH(pOpManny; CIOCOOHOCTHIO IPUMEHSTH
CHCTEeMHBIN ITOJIXOJ JUTA PEIICHHS IIOCTABJICHHBIX 3a1a4

OO0yuaronuiicsi, OCBOUBLINN AUCIUIIUHY (MOAYIIB):

JlomkeH 3HaTh:

- OCHOBBI CHCTEMHOTO ITOJIX0a U MAaTeMaTHYECKIX METOI0B B (hOpMAaTTH3aINH PEIICHAS CTAHAAPTHBIX ITPHUKIIATHBIX
3a[ad, B TOM YHCJIe HHTEIUIEKTYabHBIX, B paMKaX Kypca (pH3uKw;

- 0a30BbBIC MPUHIHUITEI TIOUCKA, KPUTHUYCSCKOTO aHallM3a M CHHTE3a MHPOPMAIIUH, OCHOBHBIE METOTUKH CHCTEMHOTO
MIOTX0/1a JJISl pEIICHHsI CTAaHIAPTHBIX 33a]1a9 B paMKaX Kypca (H3HKH.

JoixeH ymeTb:
- OCYIIECTBJIATH IOMCK, KPUTUYECKUI aHAIM3 U CHHTE3 MH(GOpPMAIMK Ha OCHOBE 0a30BBIX IPHUHIUIIOB; IPUMEHATh
CUCTEMHBIN MOJIXO/1 JUTS PEIIEHHs CTaHIaPTHBIX 3a]a4 B Kypce (QU3UKH

JlomxeH BIaieTh:
- 63,30BI>IMI/I HaBbIKaMH TIOMCKa, KPUTHYCCKOTO aHaliu3a U CHUHTE3a HH(bOpMaHHH; CHOCO6HOCTLIO MMPUMCEHATH
CUCTEMHBIN MOJIXO0/1 JUIS PEIICHHs CTaH/IapTHBIX 3324 B Kypce (QU3UKH.

2. Mecto qucuuminnel (MoayJsi) B ctpykrype OIIOII BO

JanHas mgucnumuimHa (MOZynb) BkimodeHa B pasgen  "B1.B.09  Qucnurummeel  (Momgynm)"  OCHOBHOM
npogeccHoHaNbHOI 00pazoBaTenbHOM porpaMMel 09.03.03 "TIpukiagnas napopmaruka ([Ipuknagaas nHpOpMaTHKa)" U
OTHOCHTCS K 4acTH, (hopmupyemoii y4acTHHKaMH 00pazoBaTeNbHBIX OTHOUICHHH.
OcpauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O0beM AuCHMILVIMHBI (MOAYJISI) B 32a4€THBIX eIMHMIAX ¢ YKA3aHHEM KOJMYeCcTBAa 4YacoB, BblJeJeHHBIX HA
KOHTAKTHYI0 PadoTy 0o0yyalolmxcsi ¢ npemnogasareieM (1o BHAaAM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEJbHYIO
padoTty o0y4aommxcs

OO01mast Tpy10eMKOCTh JUCHUILTHHBI cocTaBisieT 10 3aueTHbIX(bie) enuHuI(bl) Ha 360 uaca(oB).

KonraktHas pabota - 180 daca(oB), B ToM uucne nekiuu - 90 yaca(oB), mpaktudeckue 3aHsaTus - 90 gaca(oB),
naboparopHblie paboThl - 0 yaca(oB), KOHTPOJIb CAMOCTOSTEILHON PaboTHI - 0 yaca(oB).

CamocrositensHas padora — 108 yaca(oB).
KonTtpons (3auét / ax3amen) - 72 gaca(oB).

d)opMa IMPOMEIKYTOUHOI'O KOHTPOJIA AUCHHUIIIMHBI: DK3aMEH B 1 CEeMECTpPE; 3a4€T BO 2 CEMECTPE; DK3aMCEH B 3
CEMECTpPE.



4. Conep:xxkanue JHUCHUILUIMHBI (MOIYJisl), CTPYKTYpPHPOBaHHOe M0 TeMaM (pa3iejiaM) ¢ YyKa3aHHeM
OTBEJEHHOT0 HA HUX KOJIMYeCTBA aKaeMHYECKHX YaCOB H BU/I0B YUeOHBIX 3aHATHIi

4.1 CTpyKTYypa H TeMaTHYeCKHU MJIAaH KOHTAKTHOMN U CaMOCTOSITeIbHOI padoThI N0 TUCHMILTIUHE (MOILYJIIO)
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1. |Tema 1. Kunemaruka 1 10 10 0 10
2. [Tema 2. [lunamuka. 3akoHbl CoXpaHeHUS 1 10 10 0 10
3. [Tema 3. MexaHuka TBEpJOro Tela. 1 8 0 8
4. |Tema 4. Mexanu4eckue KoyieOaHHs 1 BOJHBL. 1 8 8 0 8
5. [Tema 5. MonekynsapHas Gpu3uKa. 2 18 18 0 18
6. [Tema 6. OCHOBBI TEPMOIHHAMUKH. 2 18 18 0 18
7. [Tema 7. DnekTpocTaTuka. 3 2 2 0 4
8. [Tema 8. [TocTOSIHHBII AIIEKTPUYECKUI TOK. 3 2 2 0 4
9. [Tema 9. MarauTHOe 10JIe. DIIEKTPOMATHETHA3M. 3 2 2 0 4
10. Tema 10. Pa3314€1/1e B3IJISJIOB HA MPHPOJTY CBETA. DIEMEHTHI 3 2 2 0 4
reOMETPUICCKOM OITHKH.
11, Tema 11. BonHoBsIe cBolicTBa cBeTa. B3anmoseiicTBue cBera ¢ 3 2 2 0 4
BEIIECTBOM.
12. [Tema 12. KBaHToBas pu3mka. 3 4 4 0 8
13. |Tema 13. AToMHas pu3uKa. 3 4 4 0 8
HToro: 288 90 90 0 108

4.2 CoaepxxaHue TUCUMIIMHBI (MOIY.J151)
Tema 1. KunemaTuka

Beenenne. Mopenn B MexaHuke. KuHematmka marepuaibHOM Touku. CkopocTe M yckopeHue. Kunemarnka
MaTepHaIbHON TOYKH MPU MPSIMOJIMHEHHOM JABWXEHHU. BUabl npsMoiuHENHHOro OBIOKeHUs. KpuBonuHelHoe TBHXEHHE
MaTepHaJbHON TOukU. BpamaTensHoe ABIDKEHHE MaTepPUATbHON TOUKH BOKPYT HEMOJIBHKHOTO IEeHTpa.. CBsI3b JTHHEHHBIX
1 YTTIOBBIX BEJINYMH.

Tema 2. lunamuka. 3akoubl Coxpanenust

Junamuka. OCHOBHBIC IOHATHS JUHaMUKH. Macca U crina. 3akoHbl Herorona. [IpeoOpazoBanus [ammnes. Cunbl B
npupoge. Umnynsc. 3akoH coxpaHeHHMs uMIynbca. KuHeTHueckas W noTeHnManbHas dHeprus. [lomHas MexaHmdeckas
sHeprus. Pabota 1 MOIIHOCTB. 3aKOH COXpaHEHHs] MEXaHMYECKOW YHEPTHH B KOHCEpBaTHBHOM cucteme. CoynapeHue IByX
Tel.

Tema 3. Mexanuka TBep/A0ro TeJja.

MomeHT cuibl: BelMYMHA M HampaBiieHue. MomeHT uHepuud. MoMeHT wumnyibca. Teopema Illteitnepa.
OmnpezeneHre MOMEHTOB MHEPUUH TeJl. YpaBHEHHE NWHAMMKH BpallaTeIbHOTO JIBIDKEHUS TBepaoro Tena. KuHernmueckas
SHEprHs BpamleHWs Teja. DHeprusl KaTsmerocs tena. PaboTa BHENIHMX CHJI IIPH BPAIIEHHHM TBEPAOTO Teia. 3aKOH
COXpaHEHHUS MOMEHTA NMITYJIbCa.

Tema 4. Mexanndyeckue KoJe0aHusl ¥ BOJIHBI.

Konebarensroe mpmwxenne. ['apmonudeckue konebanus. JuddepeninansHoe ypaBHEHHE CBOOOJHBIX KOJIEOaHUH.
[pocreiimme xonebarenbHble CUCTEMBI. DHEPrusl TapMOHMUYECKUX KoseOaHui. 3aTyxatomue KojeOaHus. BoIHyKaeHHbIe
koneOanus. Pezonanc. BonmHoBble nponeccel. YpaBHenue Oerymieid BonHbl. ®a3oBas U TpynmoBas cKOpocTb. BomHoBoe
ypaBHEHHE.

Tema 5. MogexkyasipHas ¢pusunka.

OCHOBHEIE npeaACTaBJICHUA MOHGKyJIprHO-KHHGTH‘IGCKOﬁ TEOpUH ra3oB



MonekynspHo-KHHETHUYECKas TeOpHsl ra3oB. Mozens uaeanbHoro raza. OCHOBHOE ypaBHEHHE KHHETUYECKOM TEOpUH
razoB. PacnpeneneHue SHepruM Ho CTENEHSM cBOOOABI. 3akoH MakcBelia pacrnpenesieHdusi MOJIEKYJI MO CKOPOCTSIM.
Cpenuss aymHa CBOOOIHOTrO mpobera MoJekyssl W 3((eKTHBHOE cedyeHHE CTOJIKHOBEHHS. BpoyHOBCKOEe ABHMIKEHHE.
@nykryanuu. SIBnenus neperoca: audQysusi, BHyTpEHHEE TPEHHUE U TEIUIONPOBOJHOCTH B ra3ax.

Tema 6. OcHOBbI TEPMOANHAMHKH.
OCHOBBI TEpMOIUHAMUKI

[ToHsATHE O COCTOSHUM CHCTEMBI, TEPMOANHAMUYECKOM MPOLEcCe M TEPMOIUHAMHUYECKOM paBHOBECHUH. BHYTpeHHAS
sHeprus. [lepBeIi 3aKOH TEPMOIMHAMEKH. TerioeMKOCTb Ta3oB. AnmabaTuueckue mpouecchl, ypaBHeHHe [lyaccowna.
Obpatumbie 1 HeoOpatumble mpouecchl. L{ukn Kapro, KIIJ[ TermoBsix nsurateneif. BTopoil 3akoH TepMOIMHAMUKH.
DHTpomus.

PeanbHble ra3el U )KUIKOCTH. TBepAbIE Tea.

Tema 7. DjeKTpocTaTHKA.

3aKOH COXpaHEHHUs »JJEKTpUdeckoro 3apsana. 3akoH Kymona. DOnekrpocrarudeckoe mnoisie. HampsbkeHHOCTH
anekTpocTarudeckoro mnois. IlpuHmun cynepnoszunuu mnosnei. Jlumons. IIoTok BekTOpa 3JIEKTPUUECKOTO CMEIICHUS.
Teopema 'aycca. Paborta nepemerenus 3apsiga B 3iekTpocraTnieckoM nosne. [lorennuan mons. Pa3HOCTh HMOTEHIMANOB.
CBA3b MEXIY HaNpPsDKECHHOCTHIO M MMOTEHIMAIOM. [IpOBOTHUKY U IMAJIEKTPUKH B 3JIEKTPHIECKOM IOJIE. DIEKTPOEMKOCTb.
Konznencaropsl. DHEprus 371€KTPOCTATHIECKOTO OIS

Tema 8. IlocTOSIHHBIN 3J1eKTPUYECKHIT TOK.

DNEeKTpUYeCKUii TOK M €ro XapakTepuUcTHkd. 3akoH Oma mias ydactka mernd. CoeAWHEHHs IMPOBOIHUKOB.
3aBUCUMOCTb CONPOTHUBIIEHUS OT TeMIepaTypbl. ICTOUHMKH MOCTOSHHOTO TOKa. 3akoH Oma aiis uemnu, coaepsxkamieit IC.
3akon Oma amst ygacTka 1emnu, coaepskaieii 9JIC. Pabota 1 MOIIHOCTE 3JEKTpHUECKOTO ToKa. 3akoH [xoyis-JIeHma.

Tema 9. MarautHoe noJie. JJ1eKTPOMarHeTH3M.

MaruuTHOE MoJie MOCTOSIHHOTO TOKa. 3akoH buo-Capapa-Jlamnaca. 3akon Ammepa. Pabota B MarHUTHOM TIOJIE.
JlelicTBMe MarHUTHOTO MOJIS Ha JABWXKYLIHECS 3apsaipl. MarHuTHoe moiie B BewiecTBe. /lua-, mapa- u ¢gpeppoMarHeTHKH.
SIBneHue 3nMeKTpOMarHuTHON MHAYKIMH. CaMOMHIYKIMA. DHEprusi MarHUTHOTO MOJ. DJEKTPOMAarHUTHBIE KOJICOAaHUS.
DNeKTpOMarHUTHBIE KoJieOaHUs B KoleOaTeIbHOM KOHTYpe. AHAJIOTHs JIEKTPOMAarHUTHBIX M MEXaHWYECKHUX KoJeOaHMH.
[TpeBpamenne sHEPTUH B KOJIEOATEILHOM KOHTYPE.

Tema 10. Pa3BuTue B3rJisi10B HA PUPOLY CBETA. JJIeMEHTHI TeOMETPUYECKOI ONTUKH.

Ilpeamer pasgena. OcHOBHble 3akoHbl onTukd. KopnyckynspHas u  BonHoBasg Teopun XVII  Beka.
OnekTpoMarHuTHass U KBaHTOBasg Teopusi cBeta XIX-XX BB. KopmyckynsipHo-BonHOBOM nyanusMm. OTpaxkeHue Hu
npesioMyIeHne cBeta Ha cepudeckoil moBepxHocTu. Chepnueckue 3epkana. Torkue auH3BL. DopMyna TOHKOH JHH3BI
[MTocTpoenne n300paxeHUH B 3epKayiax M JIMH3aX.

Tema 11. BoiHoBLBI€E cBoOJicTBa cBeTa. B3aumojaelicTBue cBeTa ¢ BEIECTBOM.

Wnrepdepennns BonH. KorepentHeie BosHbI. [lonyueHre KOrepeHTHBIX BOJIH B onTHke. MHTepdepeHius cBera B
TOHKHUX CIIOSIX, TIOJIOCHI PaBHOM TOJIIMHKI ¥ paBHOTO HakinoHa. Konbiia Hetotona. Qudpakmus ceeta. [Ipunmun [tolirenca-
®penenss. Meton 300 ®penens. [Ipocreitmine npumepsl mudpakiuun Ppenens. Judpakuus Dpaynrodepa Ha Ieiu.
Krnaccudukanms nudpaxkunonHsix seienuii: qudpaxuus Opaynrodepa, audpakuus Openenst. JudpaxkunonHas pemerka.
[Monspuzanus ceera. 3akoH Mamoca. Ilongpusanus cBeTa Npu OTPaXEHUH OT MOBEPXHOCTH TUDJIEKTPUKA U MPEIOMIICHHN.
VYrox bproctepa. Jucnencus ceera. Bunbr nucnepcun. [ToHsATHE 00 31€KTpOHHON Teopuu qucriepcuu. [lornomenue cBera.
Paccesnue cBera.

Tema 12. KBanToBas ¢usuka.

TemmoBoe wm3mydeHue. 3aKOHBI W3Iy4YeHHs aOCOMOTHO depHoro Tenma: Kupxroda, Buaa, Credana-bombsrmana.
Henocratkn BonmHOBOH Teopuu cBeTa. YibTpaduosieToBas Karactpoda. ['mmoresa Ilnmanka o KBaHTOBaHHMHM TEIUIOBOTO
n3nyudeHus. 3akoHbl BHeUIHero (Gorodddexra. YpaBHeHue ODiHmTelHa a1 Gortodddekra. JlaBnenue crera. Dddext
KomrmTona.

Tema 13. ATomHas ¢u3suka.

Mopenn ctpoenust atoma. CrieKTpalibHble cepud aroMa Bojopoja. KBanrtoBele umcna. . [lpunimn I[laynu.
IMepuoanyeckas cuctema sneMeHToB MeHn/ieneeBa. TOpPMO3HOE M XapaKTEpPUCTHUECKOE PEHTIEHOBCKOE M3JTy4eHHE.

EcrecTBeHHas paauoaKTUBHOCTh. 3aKOH paauoakTHBHOro pacnaaa. CocraB snapa. Hyxiossl. 3apsan u MaccoBoe
qUCIO siApa. DHeprus cBs3m supa. M3orombl. McKkyccTBeHHBIE TpeBpaiieHus saep. SAnepHele peaknuu. JlenmeHue siaep.
Lennas peakus. SlnepHble peaky Ha TEIUIOBBIX M OBICTPBIX HEWTpoHax. Peakmus cuHTe3a, mpolieMa yrnpaBisieMoro
TEPMOSIIEPHOIO CUHTE3A.

3HCMCHTapHLI€ JaCcTulbl B  COCTABC KOCMHUYCCKOTO  M3JIYyUCHHA. (DyHL[aMeHTaJ'H)HI)IC BSaHMOﬂeﬁCTBHH.
KJ'IaCCI/I(l)I/IKaL[I/II/I DJICMCHTAPHBIX YaCTHILI.

5. IlepedyeHb y4eOHO-METOAMYECKOT0 oOecmedeHUsl IS CAMOCTOATEJNbHOH padoThl 00y4YaromUXCH IO



JUCHUILTHHE (MOIYJII0)

CamocrosiTenbHas pabora OOYYarOLIMXCS BBINOJHSETCA 10 3aJaHUI0O M IIPH  METOIMYECKOM PYKOBOACTBE
npernojasaTesisi, HO 0e3 €ero HemocpencTBeHHOro ywactus. CamocrosTenbHas paboTa mojpasiernsieTcs Ha
CaMOCTOSITENbHYIO PabOTy Ha ayAWTOPHBIX 3aHATHAX M Ha BHEAYAUTOPHYIO CaMOCTOSTENBHYIO paboTy. CaMocTosTebHAas
paboTa 00yJaroIUXCs BKIIOYACT KaK MOJHOCTHIO CaMOCTOSTEIbHOE OCBOCHUE OTACNIBHBIX TeM (Pa3ZesoB) IUCIHIUIMHEL,
TaKk ¥ TIpopaboTKy TeM (pa3leNoB), OCBAaMBa€MBbIX BO BpeMs ayIUTOPHOHW paboTsl. Bo Bpems camMocTosSTenhHOH paboTHI
oOydJarolmuyecss YUTAlOT M KOHCHEKTUPYIOT y4eOHYIO, Hay4dHYI0 M CIpPaBOYHYIO JIMTEpaTypy, BBINOJIHSIOT 3aJaHusl,
HarpaBJIeHHbIE Ha 3aKperyIeHUue 3HaHWH M OTPabOTKY YMEHWH M HaBBIKOB, FOTOBATCS K TEKYIIEMY M IPOMEXKYTOYHOMY
KOHTPOJIIO 110 JUCIUILINHE.

OpraHu3zanusi caMOCTOSTENbHON paboThl 00yJarOMMXCsl PEriIaMEHTUPYETCSI HOPMATHBHBIMU TOKYMEHTAaMH, ydeOHO-
METOIUYECKOI IUTEPaTypOr U 3IEKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCAMH, BKIIIOYAS:

[Nopsinok opraHM3alii M OCYIIECTBIEHHs 00pa30BaTENbHOM HEATENHLHOCTH M0 00pa3oBaTeNbHBIM MpOrpaMMaM
BBICIIETO O00Opa3oBaHUs - TNporpaMMaM OakajaBpuaTa, HpOrpaMMaM CHEHHAIUTETa, I[POrpaMMaM MarucTpaTypel
(yTBepxmeH npruka3zoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparwm ot 5 anpenst 2017 roma Ne301)

IMucemo MunucrepctBa obpasoBanusi Poccuiickoit ®@enepanmu Nel4-55-996un/15 ot 27 HosOpst 2002 r. "OO
AKTUBH3AI[HU CAMOCTOSTEIILHOM pabOThI CTYICHTOB BBICIINX YYCOHBIX 3aBEACHHN"

YcraB  ¢emepambHOTO  TOCYNAapCTBEHHOTO  aBTOHOMHOTO  oOpa3oBarembHoro  yupexnenms "Kaszanckuit
(ITpuBomkckuit) hempepanbHBIN YHUBEpCUTET"

[IpaBuia BHYTpPEHHETO pacHopsaka (eAepanbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTeIbHOTO
YUpeXIeHUs BICIIEro npodeccronansHoro odpasosanus "Kazanckuit (IIpuBomkckuil) penepanbHbIid yHHBEPCHTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (ITpuBosmkckoro) ¢enepaibsHOr0 yHUBEpCUTETA

6. DoH OLIEHOYHBIX CpeaACTB MO AMCUMIIIMHE (MOI[y.]'IlO)

(I)OH,I[ OLCHOYHBIX CPCEACTB IO AUCHHUIIIINHC (MO,Z[yJ'IIO) BKJIIOYACT OLCHOYHBIC MATCpHaAJIbl, HAIIPABJICHHBIC Ha
IIPOBEPKY OCBOCHUA KOMHeTeHHHﬁ, B TOM 4YHCJIIC 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. (I)OH,I[ OLCHOYHBIX CPCACTB BKIIOYACT
OLICHOYHBIC CPCACTBA TCKYLICTI'O KOHTPOJIA U OHNCHOYHBIC CPCACTBA HpOMe)KyTO‘IHOﬁ aTTCCTAllNH.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS Clieayolias HH(opManus:

- COOTBETCTBHE KOMIICTCHIUH IIIAaHUPYEMBIM Pe3yJIbTaTaM 00y4eHHs 110 AUCUHUILINHE (MOAYIIIO);
- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMIIETCHIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUUILIHHE (MOAYIIIO);

- OIMCaHUE NOPsIKA IPUMEHEHHS U IIPOLICAYPHI OLICHUBAHUS IS KaXKIOTO OLICHOYHOT'O CPECTBA;
- KPUTEPUH OLIEHUBAHMS JJIsl K&XKJI0T0 OIIEHOYHOTO CPEJICTBA;

- COACpIKaHUC OLCHOYHBIX CPEACTB, BKJIIOYasd Tpe6OBaHI/IH, NpeABABIIACMBIC K I{eﬁCTBHﬂM 06yqa}0mﬂx051,
JACMOHCTPUPYCMBIM PE3YJIbTaTaM, 3a/IlaHUs pa3JIMYHbIX TUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB IO TUCIHUILTNHE HaxoauTcs B [Ipunoxkennu 1 k mporpaMMe JUCIUILTAHBI (MOJIYJITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMMOM JJIsl OCBOEHUS JUCUMILIMHBI (MOTYJI51)

OcBoeHHE JMCUMIUIMHBI (MOIYJIS) MPEANojaraeT U3y4eHHe OCHOBHOH M JONOJHHUTENbHOW Y4eOHOW JHTepaTyphl.
Jluteparypa MokeT OBITH JOCTYIIHA 00YYArOIIAMCS B OJTHOM U3 JIBYX BapHaHTOB (JI00 B 000HX U3 HUX):

- B DJJIEKTPOHHOM BHUJIE - 4epe3 DJIEKTPOHHBbIE OWOIMOTEUHBIE CHUCTEMBI Ha OCHOBAHMM 3aKIIOUYeHHBIX KDY
JIOTOBOPOB C TIPaBO00JIaIaTe IsIMU;

- B Ie4aTHOM BuJe - B Hayunoit 6unbnmoreke EmaOyxckoro macturyra KOVY. O0yvaromuecs moiay4anT yueOHYO
JUTEepaTypy Ha abOHEMEHTe II0 YNTAaTelIbCKMM OWIeTaM B COOTBETCTBHM C MpaBIJIaMH II0Jb30BaHHS HaydHoii
OUOINOTEKOM.

DJIeKTPOHHBIE U3AaHMS JIOCTYIHBI IUCTAaHIMOHHO U3 JII00O0H TOYKHM HPH BBEICHUN 00YYaIOMINMCS CBOETO JIOTHHA U
mapojst OT JMYHOro KaOuHera B cucreMe "DJIeKTpoHHBIH yHuBepcureT". Ilpnm HCIONIB30BaHMM T€YATHBIX M3JAHUM
O6nbnroTeuHbld (GOHM JOJDKEH OBITh YKOMILJIEKTOBAaH MMM M3 pacuera He MeHee 0,25 sK3eMIusipa KaxJI0ro W3 M3IaHUH
OCHOBHOH M JIOTIOJHUTEIBHOW JINTEpPaTypbl Ha KaXJIOro OOYydYarollerocs W3 4YMcia JIL, OJHOBPEMEHHO OCBaHMBAIOIINX
JAHHYIO TUCIUILINHY.

[lepedeHp OCHOBHOM M JIOTIONHHUTENBHOM Y4YeOHOW IJUTEpaTypbl, HEOOXOAMMOW Ui OCBOCHUS JMCLHILTHHBI
(Monynst), Haxonutes B [Ipunosxennu 2 k paboueid nporpamme AUCHMIUIMHBL. OH 1MOJUIE)KUT OOHOBJICHUIO TIPH M3MEHEHUH
ycnoBuii noroopo KOV ¢ mpaBoobiagarenssMu 3JIEKTPOHHBIX H3aHMH M IIPU M3MEHEHUHM KOMIUIEKTOBAHHS (HOHIOB
Hayunoii 6ubmmorexu Ena0ysxckoro naeruryra KOV,



8. Ilepeuenb pecypcoB MH(OPMAIHOHHO-TEIeKOMMYHUKANMOHHOW ceTu '"UHTepHer'", HEOOXOAUMBIX AJs
OCBOEHHS TMCUMIIJIMHBI (MOAYJIfA)

TocynapcTBeHHas MyOaMyHas HayqHO-TeXHHYecKas oubinoreka Poccuu - http://www.gpntb.ru/

MOOK na  Stepik «Bpegenne B ¢usuky. TemmoBele HM  DJICKTPOMArHWUTHBIC — SBICHUSA» -
https://stepik.org/course/432/promo

Poccuiickoe obpazoBanue - DenepaibHblil mopTai - hitp://www.edu.ru

9. Meroanyeckue yka3aHus 1/ 00y4aoUIUXCs 10 0CBOCHUIO TUCHUILINHBI (MOXYJISA)

Bua padort MeToanueckue peKoMeH AU

hS i JleKuMOHHBIE 3aHATHS IPOBOAATCS C HCIOJIb30BAHNEM HHTEPAKTUBHBIX TEXHOJIOTHH M TIPEIIONATaloT
aKTHBHOE Y9acTHe CTYJCHTOB. [IJIsl MONTOTOBKH K 3aHATHSIM PEKOMEHIYETCS BBIICTATH B MaTepHale
poOJIEMHBIE BOIPOCHI, 3aTParuBacMbIe MPETIOIABATENIEM B JIEKIHH, M TPYIIIUPOBATH HHPOPMAIIHIO
BOKpYT HUX. JKenmarenpHo BBIAETATH B UCTIONB3YEMOIl IUTEPAType MOCTAHOBKH BOIIPOCOB, HA KOTOPBIC
Pa3sHBIMHU aBTOPAaM MOTYT OBITh JaHBI PA3IMYHBIC OTBETHL. Ha OCHOBaHNM IIOCTAaHOBKU TaKMX BOIIPOCOB
cJlelyeT cOOMpaTh apryMEeHTHI B TIOJIb3Y PA3IMIHBIX BAPHAHTOB PEILICHHS OCTABICHHBIX POOIEM.

IPAKTUICCKHUE Ha MPAKTUICCKUX 3aHATUAX IMPOU3BOAUTCS PEIIEHUE TUIIOBBIX 3a/1a4 C UCIIOJIB30BAHNEM U3YyUCHHBIX
3aHATHUA METOOOB; IIOCTaAaHOBKA Pabora Ha MPAKTUYCCKUX 3aHATHUAX NPCANOJIaract NOBTOPEHUEC TCOPETUICCKOTO

MaTtepHrajia, akKTUBHOC y4aCTHUC B COBMCCTHOM PCHICHUH 3a4a4, OTYCTHI 110 BBITIOJIHCHHOM JJOMAIITHEH

pa60Te, BBICTYIUICHUA C JOKJIaJaMU U BBIIIOJIHCHUC 3&,[[3HPII>1 oA PYKOBOACTBOM IIPEIIOAABATCIIA.

camocTosi- | JlabopaTopHBIe 3aHATHS - 3TO OJHA U3 PAa3HOBUAHOCTEH MPAKTHYECKOTO 3aHATHSA, SBIIOIIASICS
TenbHas padoTa| 3 dekTuBHON POpMOIT YIeOHBIX 3aHATHI B OpraHU3aINK BEICIIETO 00pa3oBaHms. JlabopaTopHbie
3aHATHA UMEIOT BEIPAXKCHHYIO CIICIM(HKY B 3aBUCHMOCTH OT Y4eOHOI AUCUUILIMHBI, YIIyOISIOT H
3aKpeIUIIOT TeOpeTHUecKUe 3HaHUs. Ha 9THX 3aHATHAX CTYACHTH OCBAaMBAIOT KOHKPETHBIC METOIbI
W3y4YeHUs! TUCUHUIUIMHBI, 00y4aloTCsl SKCIIEPUMEHTAILHBIM CIIOcO0aM aHajIu3a, YMEHHUIO paboTaTh ¢
npudopaMu M COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHble 3aHATHS JalOT HATJISITHOE MTPECTaBICHUE
00 M3yyaeMBbIX SIBJICHUSX U IPOLEccax, CTYACHThI OCBAaBAIOT IIOCTAHOBKY M BEJCHHE IKCIIEPUMEHTA,
yuarcsi YMEHUIO HaOII01aTh, OIIGHUBATH MTOJY4YEHHbIE PE3YJIbTAThI, eTaTh BEIBOIBI U 0000IIECHHS.

JK3aMeH OK3aMeH HalleleH Ha KOMIUIEKCHYIO IPOBEPKY OCBOEHUS TUCLMITINHBL. DK3aMEH POBOAUTCS B YCTHOU
WY TMCBMEHHOW (hopMe 1o OmiieTaM, B KOTOPBIX COAEPIKATCsl BOIPOCHI (3a7aHust) 10 BCEM TeMaM Kypca.
Ob6yuatonieMycst 1aéres BpeMs Ha MOATOTOBKY. OIieHUBAeTCs BlIaIcHUEe MaTepHalioOM, €r0 CUCTEMHOE
OCBOEHHE, CITIOCOOHOCTh MMPUMEHSATH HY)KHBIC 3HAHNUS, HABBIKK U YMEHUS [IPU aHAIN3€E ITPOOIEMHBIX
CUTyalluii ¥ pelIeHNH NPaKTH4YeCKUX 3aJaHui. [IpernogaBaTess MOXeT IPUHATH 9K3aMeH 0e3 orpoca o
JIAaHHBIM OaJITbHO-PEUTHUHTOBOW CUCTEMBI.

3a4eT 3ayer siBisiercst OPMOIt OLIEHKH KauecTBa OCBOSHHS CTYJIEHTOM 00pa30BaTeIbHOMN POrPaMMBbl 110
mucnuiuinHe. [To pesynpTaTaM 3aueTa CTyAEHTY BBICTaBIISETCS OIICHKA "'3auTeHO" MK "He 3a4TeHO".
3ayeT MOXKET IPOBOJIUTHCS B (hOpMeE YCTHOTO Ompoca 1o ousieram (Bompocam) win 0e3 OUIIeToB, ¢
Npe/IBapuTeIbHON TOATOTOBKOW MK 0e3 MOJroTOBKH, 10 ycMoTpeHHIo kadeapsl. [IpenonaBarens
MOXET IPOCTABUTH 3auUeT 0e3 OIpoca MK coOeceI0BaHusI TEM CTYJIeHTaM, KOTOPbIE aKTHBHO
Yy4acTBOBAJIM HA MPAKTHICCKHUX 3aHATHSAX.

10. TlepeyeHb WH(OPMAUMOHHBLIX TEXHOJIOTHil, MCHOJbL3yeMbIX NPH OCYIIECTBJEHHH 00pa30BaTEJIbHOIO
npouecca mo AWCHUIVIMHe (MOAYJI0), BKJIKOYASl NepeyeHb NPOrPaAaMMHOr0 odecreyeHUs] U HHEPOPMAIMOHHBIX
CIIPABOYHBIX cHCTeM (IPU HEOOX0AUMOCTH)

[lepedensr MHGOPMAIMOHHBIX TEXHOJIOTWH, MCIOJIB3YEMBIX IPH OCYLIECTBICHHH O0pa3oBaTeNbHOTO Ipolecca Mo
JUCLUITIMHE (MOMYIIIO), BKIIOYAs IepedeHb NMPOTpaMMHOr0 olecrieueHHss ¥ MH()OPMAIMOHHBIX CIIPABOYHBIX CHUCTEM,
npexacTasieH B [Ipunoxxennn 3 x pabodelt mporpaMme JUCHUIUTAHBL (MOZYJIN).

11. Onucanue MaTepUAJbLHO-TEXHUYECKOl 0a3bl, HeOOXOAMMOW AJsl OCyLIecTBJIeHHMsI 00pa30BaTelIbHOIO
npouecca no AUCUUILVINHE (MOAYJIIO)

Yuebnas ayauropust Ne 55 (423600, Pecniy6nuka Tarapctan, r. EmaGyra, yn. Kazanckas, a. 89) mis npoBeneHus
3aHATHH CEMUHAPCKOTO THIIA, IOMEIIEHUE ISl XPaHEHUS U MPO(QHUIaAKTHIECKOTO 00CIy)KNBaHUS y4eOHOTO 000pyIOBaHHS
(JTabopaTtopuss MexaHuku ¥ MOJIEKYJSIpHOH ¢usuku). [Imomans 66,6 kB.M. KoMiuiekT medenu (mocagounsix Mect) 30 mT.
Kommnexkt mebenu (mocagovyHbIx MecT) i npenofaBarens | mr. IlepenocHoi sxpan 1 mT. Tpubyna 1 mt. Hlkadsr
BcTpoeHHbIe. [locka menosast 1 mt. Ctena 4 mt. JlabopaTopHOoe 060opyaoBaHue

VYuebnast aynuropust Ne 60 (423600, Pecniyonuka Tarapcran, r. Ena0yra, yn. Kasanckas, 1. 89) anst nposenenus


http://www.gpntb.ru/
https://stepik.org/course/432/promo
http://www.edu.ru/

3aHATHI JICKIIMOHHOTO THIA, 3aHATUH CEMHHApPCKOrO THIIA, I'PYNIOBBIX W WHIMBHAYAJIbHBIX KOHCYJBTAIMH, TEKYILIETO
KOHTPOJISL ¥ TIPOMEXYTOUHON aTTeCcTallMy, MOMEIICHHUE sl CaMOCTOsTeNbHOM padoTel. KoMruiekT Mebenn (mocagodHbIX
Mmect) 29 mrt. Kommekr meGenu (ocagouHsix Mect) Juist penofasatens 1 mr. Komnbslorepnsiii kinacce: KommbroTeps! intel
core i5 15 mt. Monuropsl ViewSonic 22d 15 . [Ipoekrop EPSON EB-535W 1 mr. MuTepaktuBHas nocka 1QBoard
DVT TNOS82 1 wr. Tpudyna 1 mr. Konguuuonep 1 mwr. Hacrennsie non ku 6 . lllkad nByxcrBopuatslii ¢ nonkamu 1
mrt. Beb-kamepa 1 mr. Brixom B UHTepHeT, BHYTPHUBY30BCKas KOMITBIOTEpHas CETh, AOCTYH B D3JICKTPOHHYIO
nHPOpPMaNOHHO-00pa3oBaTeNbHyI0 cpexy. Habop ydeOHO-HATTSAHBIX TOCOONH: KOMIUICKT NPEe3eHTANI B 3JICKTPOHHOM
(dopmare 1o IpenogaBaeMoi JUCIUIUIHHE 3-5 mmT.

12. CpeIICTBa aJanranvm npenojgaBanvus JUCHUIIJIMHBI K HOTpeﬁHOCTHM oﬁyqamumxcsl HHBAJIM/JA0B U JIMII C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMH 3/10POBbS

IIpn HeoOxomumocTH B 00pa30BaTENBHOM IIpOIECCe NPHMEHSIOTCS CIEAYIOINNE METOABl M TEXHOJIOTHH,
oOeryaromuye BOCHPHATHE WHPOPMAIWU OOyJarONIMMHUCS WHBAJIMIAMU U JMLIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH
30POBBSI:

- CO3JaHME TEKCTOBOM BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTA JUIS €ro BO3MOXHOTO NpeoOpa3oBaHHS B
abTepHATHBHBIC (POPMBI, YIOOHBIE ISl Pa3INIHBIX TT0JIb30BATEINCH;

- CO3JaHHUC KOHTCHTA, KOTOpLIﬁ MOXHO IMPCACTAaBUTL B pa3IMYHbIX BUAAX 0e3 NOTEPU JaHHBIX WJIN CTPYKTYPBHI,
npeayCcCMOTpETL BO3MOXKHOCTH MaCIlITaGI/IpOBaHI/Iﬂ TCKCTAa H H306pa)!(eHHI>i 0e3 MOTEPU KadeCTBa, IMPCAYCMOTPETH
JOCTYINHOCTDH YIIPABJICHUSA KOHTCHTOM C KJIaBUATYPbI;

- CO3/1aHHE BO3MOKHOCTEH JUIs 00y4alouXcsl BOCIPHHUMATD OJIHY U TY k€ MH()OPMAIUIO U3 Pa3HbIX HCTOYHUKOB -
HampuMep, Tak, YTOOBI JIMIA C HapyLICHUSIMH ClIyXa MOJydald WHPOpMAlHUIO BU3yaJbHO, C HApyLICHUSIMHU 3pPEHUS -
ayUajbHo;

- TPUMEHEHHE TIPOTPAMMHBIX CPEACTB, OOECIIEUMBAIOIINX BO3MOXKHOCTh OCBOCHHSI HABBIKOB W yMCHHH,
(dbopMupyeMBIX AWCHMIUIMHON, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM 4YHCIE BHPTYalbHBIX JIa0OpaTopuil
CHUMYJISILIMOHHBIX TEXHOJIOTHH;

- TPUMEHEHHE [UCTAaHIMOHHBIX O00pa30BAaTENBHBIX TEXHOJOTHH JUId Iepefadyn WH(pOpManuy, OpraHU3aLUH
pa3nuuHbIX (OpM MHTEPaKTHBHONW KOHTAaKTHOM pabOThI 0Oydaromierocsi ¢ MpernojaBaTeleM, B TOM YHCIE BEOWHApOB,
KOTOpBIE MOTYT OBITh HCIIOJIB30BAHBI JUIA MPOBEJACHUS BHPTYAIBbHBIX JIEKIHH C BO3MOXKHOCTBIO B3aMMOAEHCTBUS BCEX
YYaCTHHKOB JWCTAHIIMOHHOTO OOYUYCHHMs, MPOBEICHNUS CEMHUHAPOB, BEICTYIUICHHS C JIOKJIAJaM{ M 3alUThl BHITIOJTHEHHBIX
paboT, MpOBEJCHUS TPEHUHTOB, OPTaHU3AIMH KOJJIEKTUBHON padoTHI;

-  TNOPUMEHCHHUC JUCTAHIMOHHBIX O6pa30BaTeJ'II)HI)IX TEXHOJIOTUI UId OpraHu3alnuu (bOpM TCKyHIEro u
IIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBEJIHYCHHE TPOJODKUTCIBHOCTH CHA4YM OOYYAIOU[UMCS WHBAJMIOM WIH JIAIIOM C OrPaHHYCHHBIMU
BO3MOKHOCTSIMH 3I0POBbsI (POPM MPOMEKYTOUHOM aTTECTAI[MH 110 OTHOIICHHIO K YCTAHOBJICHHON MPOJIOJIKUTEIBHOCTH X
clauu:

- MPOJOJDKUTEIBHOCTH CHa4YM 3a4€Ta WM K3aMeHa, MPOBOAMMOrO B MHCHbMEHHOU (opMme, - He Gosiee yeM Ha 90
MUHYT;

- MPOJOJDKUTENBFHOCTH MOATOTOBKH OOydYaromlerocs K OTBETY Ha 3auéTe HMJIM K3aMEHe, NPOBOJIMMOM B YCTHOM
¢dopme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYILICHHUS 00y4aroLerocs pu 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MUHYT.

[Iporpamma coctaBieHa B cooTBeTcTBuM ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IUIAHOM TIO HAIPABJICHUIO
09.03.03 "IIpurnagnas uadopmaruka" u npoduito moarotosku "Ipukiaanas nHGopMaTHKa B IKOHOMHUKE"'.
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1. CooTBETCTBHE KOMITETEHITHH IJIAHUPYEMBIM pPe3yJabTaTaM O0OYUICHHS 10 TUCIUTUTHHE (MOYITIO)

Kon " HauMeHoBaHue | MHIMKATOPLI AocTHkeHns | OneHoYHbIe cpeacTBa TeKylIero

KOMIIeTEHIINH KOMITeTeHIIU I I JAHHOH | KOHTPOJIs Hu NPOMeKYTOYHOM
AUCHHUILIHHBI aTTecTaluu

YK-1. Cnoco0eH oCcyIecTBIATh 3HaTh 0a30BbIE MNPHHIUIBEI TOWCKA, | TeKymuii KOHTPOJIb:

MIOUCK, KPUTHYECKHUN aHAIN3 U KPUTHYECKOTO aHalIW3a W  CHHTE3a | YCTHBIN orpoc, TECTUPOBAHUE,

CHHTE3 HH(POPMAINH, IPUMEHATh | MHYOPMAIMH, OCHOBHBIE  METOJWKH | MHChMEHHAs paboTa 110 TeMaM:

CHCTEMHBIH ITOIXO0I JIJIsT
pelIeHHs [TOCTaBJICHHBIX 3324

CHUCTEMHOI0 MOJXOAa JUIi peLIeHHs
CTaHJAapTHBIX 3aJad B paMKax Kypca
¢bu3uku.

Ymers OCYULIECTBIIATh
KPUTHYECKMH  aHamu3 U
HHPOPMAIMH HAa  OCHOBE
NPUHIUIIOB, TPUMEHATH
MOAXOA Al PEIICHHs
3a/a4d B Kypce (QHU3HKH.

MOHUCK,
CHHTE3
0a30BBIX
CHCTEMHEBIN
CTaHJAPTHBIX

Brnagerp 0a30BBIMHM HaBBIKAMH IIOHCKa,
KPUTHYECKOTO aHaiuW3a U  CHHTE3a
nndopmanumy; CHOCOOHOCTBIO
MMPUMCHATH CHUCTEMHBIN noaxosa A
peuicHus CTaHAApPTHBIX 3aJad B KYpcCe
¢bu3uKy.

Tema 1. Kunemaruka.

Tema 2. Jlunamuka. 3aKOHBI COXPaHCHHS.
JTUHAMUKA

Tewma 3. Mexanuka TBEpJIOTO Tena.

Tema 4. MexaHnuueckue KoJjieOaHUS W
BOJTHBI

Tema 5. MonekysipHas pu3nka

Tema 6. OCHOBBI TEPMOJMHAMHUKH.

Tema 7. DnekTpocTaTuka.

Tewma 8. I1oCcTOSIHHBII 2EKTPUUECKUNA TOK.

Tema. 9 MarnutHoe ToJe.
DIeKTpOMarHeTH3M.

Tema 10. Pa3zButHe B3MIIAI0B Ha MPUPOAY
CBETa. DJIeMEHTHI TeOMETPHUECKON
OIITUKMU.

Tema 11. BomHOBBEIE CBOMCTBAa CBeTa.

B3anmogeiicTBue cBeTa C BEIECTBOM.
Tema 12. KpanToBas ¢pusmka.
Tema 13. ATomHas puzuka.

IIpomeskyTouHasi aTTecTamus:
3adeT, 3K3aMeH

[TK-5 CniocoGeH npuMeHsTh
CHUCTEMHBIN MOJIX0J1 U
MaTeMAaTHYCCKUE METOIBI B
(dbopmanu3ayy penicHus
MPUKJIAJHBIX 3a/1a4, B TOM YHUCIIE
HHTEJUICKTYaIbHBIX

3HaTh OCHOBBI CHCTEMHOTO TOAXOAa H
MaTeMaTHYeCKHUX METOJIOB B
dhopManu3anuu pemieHus CTaHIapTHBIX

NPUKIAJHBIX 3a7a4, B TOM dHCIe
HHTEJUIEKTyaJdbHbIX, B paMKax Kypca
(huzukn

Texkylmui KOHTPOJIb:

YerHbiid OIIpoc, TECTUPOBAHHUE,
KOHTpOJIbHAs paboTa Mo TeMaM:

Tema 1. Kunemartuka.

Tema 2. J/lunamuka. 3aKOHBI COXPaHEHHUS.
JUHAMHUKA

Tema 3. MexaHuka TBEpJIOro Teja.

Tema 4. MexaHudeckne KojcOaHHA U
BOJTHBI

Tema 5. MonekysipHast pu3nka

Tema 6. OCHOBBI TEPMOJIUHAMUKHU.

Tewma 7. DnexTpocTaTuka.

Tewma 8. ITocTOAHHBIHN 31EKTPUUECKHUIT TOK.

Tewma. 9 MaruautHoe ToJie.
DNeKTpOMarHeTH3M.

Tema 10. Pa3zBuTtHe B3MIIAI0B Ha MPUPOAY
CBETa. DJIeMEHTBI TeOMETPUUECKON
OIITHKH.

Tema 11. BoaHoBBIC cBoOIicTBa CBeTAa.

B3anmogeiicTBue cBeTa ¢ BEIIECTBOM.
Tema 12. KBanToBas ¢pusmka.
Tema 13. Atomuas duznka.

IIpoMeKyTOUYHASI ATTEeCTAIUS
3auer, K3aMeH




2. Kpurepun ouennBanust GopcupoBAHHOCTH KOMIIETEHIIUA

Komne 3auTeHo He 3auteHo
TeHIH Bbicokuii ypoBeHb Cpenunii ypoBeHb Huskmuii ypoBenn Huzke noporosoro
(86-100 6a.1;10B) (71-85 6as1oB) (56-70 6a10B) YPOBHS
(0-55 6as10B)
YK-1 3Haet 6a30Bble NPUHIUIEI | 3HaeT 0a30BbIe PHHIIHIIBI 3naer 6azoBble npuHIMNBl | He  3Haer  Ga3oBble
MIOUCKA, KPUTHYECKOTO MOUCKA U KPUTUYECKOTO TIOUCKA U aHaJIn3a NPUHLUIBI [TOMCKA U
aHaM3a M CUHTE3a aHanM3a MHPOPMaIHH, nH}opManuy, OCHOBHBIE aHanuza HMHQpOpMAaIHNH,
nH}opManum, OCHOBHBIC OCHOBHBIE METO/IUKU METOJMKH CUCTEMHOTO OCHOBHBIE ~ METOJIUKH
METOJUKH CUCTEMHOTO CHCTEMHOT'0 ITOJIX0/1a JIsl MOJIXO0/A JJISl PELIeHHS CHCTEMHOTO  IOJX0Ja
HOAXO0JA ISl PEICHUS peLICHNS CTaHAAPTHBIX CTAQHIAPTHBIX 33124 B JUISE pelIeHus
CTaHIAapTHBIX 3a]a4 B 3a7a4 B paMKax Kypca pamKax Kypca Gpusnku CTAaHIAPTHBIX 3a1ad B
pamKax Kypca Gpu3uku (huzukn paMKax Kypca GU3NKd
YMeeT ocylecTBIATh YMeeT oCylecTBIATh MOUCK | YMeeT ocyuiecTBiATh | He ymeer
MIOMCK, KPUTHYESCKUH U KPUTHYECKHH  aHAIU3 | HOMCK u aHAJIM3 | OCYIIECTBIIATH IIOUCK U
aHAIIU3 U CUHTE3 uHbpOpManMK Ha OCHOBe | MHGOpPMANMH Ha OCHOBE | aHAJIHM3 HH(MOPMALUH
nHpopManum Ha OCHOBE 0a30BBIX MPUHIUTIOB; | 6a30BBIX NIPUHIMIIOB; | Ha OCHOBE 0a30BBIX
0a30BbIX IPHHIUIIOB; MPUMEHSTh CUCTEMHBIH | MPUMEHATh  CUCTEMHBIH | TPUHIIHUIIOB;
MIPUMEHSTh CUCTEMHBIN NOAXOA  JAJsl  pelIeHHs | HOAXOA S PEUICHUs | NPUMEHSTh CHCTEMHBIN
TIOJIXO JUIsl pEILICHUS CTaH/JapTHHIX 33/1a4 B Kypce | CTaHIApTHBIX 3aJad B | MOAXOX ISl pELICHUS
CTaHAapTHBIX 33/1a4 B ¢buznku Kypce (GU3UKH CTaH/apTHBIX 3a/1a4 B
Kypce GU3UKH Kypce GU3UKu
Birageer 6a3oBbIMH Brnaneer 6azoBeIMH | Braneer 6a30BbIMH He Bnaneer HaBbIKaMU
HaBBIKAMH ITOHCKa, HaBBIKAMH MOHMCKa U | HABBIKAMH ITOUCKA HAy4YHOTO ITIOUCKA
KPUTHYECKOTO aHAIN3a H KPUTHYECKOTO aHAIN3a | aHaJM3a HHPOPMAaLHH; MPaKTHYECKON pabOThI
CHHTe3a HHpOpMaIHy; uHbOPMALUH; CIIOCOOHOCTBIO MPUMEHAT | ¢ HHPOPMALOHHBIMU
CIOCOOHOCTBIO IPUMEHSTE | CIIOCOOHOCTBIO  NMPUMEHSATh | CHCTEMHBIN MOAXOJ IS HCTOYHUKAMU;
CHCTEMHBIN MOJXO IS CHCTEMHBIH  IOOXOJ  UIS | PEIICHUs CTaHIapTHBIX METOJaMH TIPHHSITHS
peLIeHus CTaHIaPTHBIX peteHus CTaHIAPTHBIX | 33j1a4 B Kypce Gpu3nuku peleHuii B mpouecce
3aa4 B Kypce QU3nKu 3a/a4 B Kypce pusuku u3ydeHus QU3NKH
IIK-5 3HaeT OCHOBBI CUCTEMHOTO | 3HaeT OCHOBHI CUCTEMHOTO 3HaeT OCHOBBI cucTeMHoro | He 3HaeT ocHOBEI

HOIX0fa 1
MaTeMaTHIECKUX METO/IOB
B (hopManu3almu penieHus
CTaHIapPTHBIX
OPHUKJIAIHBIX 331349, B TOM
YHCIIe HHTEIUIEKTYaIbHBIX,
B paMKax Kypca QU3HKu

rnoaxoza U 0a30BLIX
MaTeMaTHYECKUX METOJIOB B
(hopmanuzanumy pemeHus
CTaHJIAPTHBIX MPUKIIATHBIX
3a/1a4, B TOM YHCIIE
MHTEJUIEKTYalbHbIX, B
paMkax Kypca GU3MKe

noaxo/a B opMaanzanuu
peUICHUA CTaHAAPTHBIX
MpUKJIaJIHBIX 3aJ1a4 B
paMkax Kypca GU3UKH

CHCTEMHOTO MOJIX0/1a 1
MaTeMaTHYECKUX
METOJIOB B
(dbopmanuzaruu
PpELICHHs TPUKIIAJIHBIX
U MHTEJUICKTYaTbHBIX
3aj1a4 B paMKax Kypca
(uznku




3. Pacnipenesienne oneHoK 3a ()OpPMBI TEKYIET0 KOHTPOJISI M MPOMEKYTOUHYIO ATTECTAIMIO

1 cemectp:
Tema 1. Kunematuka.
Tema 2. JluHamuKka. 3aKOHBI COXPAHCHUS. TUHAMUKA
Tema 3. MexaHuka TBEpAOTO Tena.
Tema 4. MexaHnudeckue KOJICOaHUS U BOJTHBI
Tekylmuii KOHTPOJIb:
1. VYcrasrit onpoc (o temam 1-4) -15 Gamnos
2. Tecruposanue (mo Temam 1-4) - 10 6amios
3. TIucemennas pa6ora (mo remam 1-4) - 10 Gamos
4. KoutponsHas padora (o temam 1-4) - 15 Gamnos

Hroro: 15 6amros + 10 6amwros + 10 6amros + 15 6amtos = 50 6amios.

2 cemectp:
Tema 5. MonekynsipHas Gpu3nka
Tema 6. OCHOBBI TEPMOJIUHAMUKU
Tekymuii KOHTPOJIb:
1. VYcrusriit onpoc (mo Temam 5-6) -15 6annos
2. Tecruposanue (1o remam 5-6) - 10 Gamios
3. IMucemennas pabota (mo Temam 5-6) - 10 6amios
4. KourponbHas padota (o Temam 5-6) - 15 6annos
Uroro: 15 6amnos + 10 6ammios + 10 6amioB + 15 6ammos = 50 6amos.

3 cemecTp
Tema 7. DnexTpocTaTHKa.
Tema 8. IlocTOSIHHBIN 2TIEKTPUYECKUI TOK.
Tema. 9 MaruutHoe nose. OJ1eKTpOMarHeTU3M.
Tema 10. Pa3BuTre B3IJIs10B Ha IPUPOJY CBETA. DIIEMEHTHI FT€OMETPUUECKON OIITHUKHU.
Tema 11. BonHoBsIe cBOiiCTBa cBeTa. B3anumoseiicTBIe cBeTa ¢ BEIIECTBOM.
Tema 12. KBanroBas ¢puznka.
Tema 13. AtomHas pu3uka.
Tekymuii KOHTPOJIb:
1. Vcrasrii onpoc (o temam 7-13) -15 6amos
2. Tecruposanue (o Temam 7-13) - 10 6amios
3. IMucemennas padota (mo temam 7-13) - 10 6annos
4. KonrpombHas pabora (o temam 7-13) - 15 6amnos
Uroro: 15 6ayutos + 10 6amnos + 10 6amnoB + 15 6amioB = 50 6anios.

[IpomesxyTouHas arTecTarus — 3k3ameH (1 cemectp), 3a4er (2 cemecTp), sk3ameH (3 cemecTp)

[TpoMexyTouHas aTTecTalysl IMPOBOJIUTCS TMOCIE 3aBEpIICHHsS M3YYeHHs NUCLUILIMHBL WIK €€ 4acTh B Qopme,
ompezensieMoll y4eOHBIM IUTaHOM 00pa30BaTENbHOM MPOTPaMMbI C IIENBIO OLEHHUTH paboTy O0O0ydaromerocs, CTeleHb
YCBOEHHS TEOPETHUECKHUX 3HAHUH, YPOBEHb COPMUPOBAHHOCTH KOMITETEHINH.

[TpomexyrouHasi arrectanusi IO JaHHOW JWCHUIUIMHE NPOBOAHUTCS B ()OpME YCTHOro OTBeTa oOydaromierocs (B
IMCbMEHHOH (opMme; B KOMIbIOTEpHOH (opMme (IyTéM KOMIBIOTEPHOTO BHECEHMS IAHHBIX OOYYaroUIMMCS W/HIIH
BBINIOJHEHUA paboT ¢ TOMOINBIO IMPEAHA3HAYEHHOTO Ui 3TOr0 MPOTrpaMMHOro obecnedeHus); B (opMe INPOBEPKU
MIPAaKTHYECKUX HABBIKOB; B ()OPME OTUETA 110 MPAKTHKE JINOO WHOTO MPOEKTa; C COYETAaHHEM JBYX WM Oosiee yKa3aHHBIX
hopm)

[IperonaBaTens, NPUHUMAIONIMNA 3aYeT, SK3aMEH O00ecleunBaeT cllydailHoe pachpeesieHHe BapHaHTOB
9K3aMEHAIIMOHHBIX (3aY€THBIX) 3aJaHUi MEXAy OOYyYaroIMMUCS C TOMOIIbI0 OWIETOB W/WIM C TPHUMEHEHHUEM
KOMMBIOTEPHBIX TEXHOJOTHH; BIIPaBE 3a7aBaTh OOYJArOMIEMYCs IOIOJHUTEIHHBIE BOMPOCH M JaBaTh IONOJIHHUTEIBHBIC
3aaHus IOMUMO TeX, KOTOPBIE YKa3aHbI B OWyeTe.

DK3aMeHaIMOHHBII/3a4E€THBIN OWUJIET COCTOUT U3 IBYX MO3UIINK:

1. VYcrHBIHM OTBET Ha TEOPETUUECKUH BOIIPOC MO KYPCY AMCHMIUIMHEI — 25 6asioB

2. YCTHBII OTBET Ha TEOPETHYECKHUIT BOIIPOC M0 KypCy JUCHUILIMHBL — 25 GaruioB

Uroro: 25 6amios + 25 6auios = 50 6aju1oB

O011ee KONMM4ECTBO OAJUIOB MO AUCHHUIUIMHE 32 TEKYIINH KOHTPOJIb M MPOMEXYTOuHYyIo arTectanuro: 50+50=100 Ganos.



CootBeTcTBHE 0AJIJIOB U OLIEHOK:

Jas 3x3amena:

86-100 — oTnaHO

71-85 — xoporro

56-70 — y1oBIEeTBOPUTEIBLHO
0-55 — HeyoBNIETBOPUTEINBEHO

Jas 3a4era:
56-100 — 3auTeHO
0-55 — He 3aureHo

4. OueHOYHBIE CPEICTBA, MOPAAOK HX NPUMEHEHHS] H KPUTEPHH OLleHUBAHUSA
4.1. OueHoYHbIE CPeICTBA TEKYLIEr0 KOHTPOJISA

4.1.1. YcrHblii onmpoc

4.1.1.1. Ilopaook npogedenus u npouedypa oueHueaHus
YCTHBIA OMPOC MPOBOMUTCS HA TMPAKTHUCCKUX 3aHATHAX. OOydaromuecs BBICTYMAOT C JOKIAaJaMH, COOOIICHHUSIMH,
JIOTIOJTHEHUSAMH, YYacTBYIOT B JUCKYCCHH, OTBEYalOT Ha BONpPOCH! mpernofaBarens. OIeHHBAaeTCs ypOBEHb JOMalIHEH
MOJTOTOBKA IO TEME, CIIOCOOHOCTh CHCTEMHO M JIOTHYHO H3Jarath Marepuaj, aHaJIM3UpoBaTh, (HOPMYJIHUPOBATH
COOCTBEHHYIO ITO3UIIMIO, OTBEYATh HA JOMOJIHUTEIIEHBIE BOIIPOCH.

4.1.1.2. Kpumepuu ouenueanus

12-15 6a/1j10B CTABUTCH, €CJIH 00yUaAIOIIHIACS:

B oTBere KauecTBEHHO pPAcKphUI colepkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHO OCBOEH
MOHATHIHEIN ammapaT. [IpomeMoOHCTpHUpOBaH BBICOKHH YpOBEHb IOHHMaHUS MaTrepuana. [IpeBocXomHOoe yMeEHHe
(hopMyIHPOBaTH CBOM MEICITH, 00CYKIaTh TUCKYCCHOHHBIC TIOIOKCHUSI.

8-11 6a/L10B CTABUTCS, €CJIM 00yUYAIOIIHIiCS:

OCHOBHBIE BOIIPOCHI TeMBI pacKkpbll. CTPyKTypa OTBETa B IIEJIOM aJeKBaTHA TEME. XOPOIIO OCBOCH ITOHITHHHBIN
anmapat. [IpomeMOHCTpUPOBaH XOpOUIMH YpPOBEHb IMOHUMAaHHS MaTepuana. Xopouiee yMeHHe (OpPMYIHUPOBaTH CBOH
MBICJIH, 00CYKAATh JUCKYCCUOHHBIE TIOJIOKEHUSI.

4-7 6a/JIOB CTABUTCS, €CJIH 00yUYalomuiics:

Temy uwactuyHo packpbul. OTBET €1ab0 CTpyKTypupoBaH. [[OHATHIIHBIN anmapaT OCBOCH dacTH4yHO. [loHMMaHUe
OTJIEJIbHBIX MOJIOKEHUH U3 MaTepuaja Mo TeMe. Y IOBIETBOPUTENbHOE YMEHHE (GOPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JTUCKYCCHUOHHBIE TTOJIOKEHHS.

0--3 0aJL10B CTABUTCSL, €CJIM 00yUYAKOIIHIiCs:

Temy He packpbul. [IoHATHHHBIN anmapaT 0CBOCH HEYAOBIETBOpUTENbHO. [loHMMaHme MaTeprana pparMeHTapHOe
WM 0TCYTCTBYeT. Heymenue GopMymupoBaTs CBOM MBICIH, OOCYKIATh JUCKYCCHOHHBIC TTOJIOKCHHUS .

4.1.1.3. Cooepotcanue ouenounozo cpeocmea
Dopmynuposka 3a0aHU
1 cemectp
KoHTposbHbIe BOIPOCH!

Tema 1. Kunematuka.

OcHoBHbIE IOHATHS KHHEMaTHKH CKOPOCTh U YCKOPEHUE TOUKH
Kunemaruka MaTepranbHOM TOUKH MPHU MPSIMOJIMHEHHOM JIBUKECHHH.
KpuBosinHeitHOe IBMXEHNE MaTepHaTbHON TOUKH.

BpamaTensHoe IBIKEHHE TBEPIOTO TeJNa BOKPYT HETTOABMKHOM ocH. CBsI3b MEXIy THHEHHBIMU U YTIIOBBIMU
Bennunnamu

Tema 2. JlunaMuka. 3aKOHbI COXpaHEHUsI. TUHAMUKA

. lmHaMuKa CHCTEeMBI MaTePUATBHBIX TOUYEK. 3aKOHBI COXPAaHCHUS.

. OCHOBHBIC TIOHATHSI, 3aKOHBI M 33]]a9l THHAMHUKH.

[Ipeobpazopanus ["ammres. MexaHUYeCKU MPUHIUATT OTHOCUTEIBHOCTH.

. Cuiiel B mpupoJe.

PaGoTa 1 MOIIHOCTb.

MexaHuyeckasi SHeprus.

. 3akoHbI HpI0TOHA TSI CHCTEMBI MaTePUATIBHBIX TOYEK. 3aKOH COXPAHEHUS HMITYJIbCA.
. 3aKOH COXpaHEeHUS MEXaHWIECKOH SHEPTHH B KOHCEPBATUBHON CHCTEME.

. CoymapeHnus n1ByX Ted.

Tema 3. MexaHuka TBEpIOTO Teja.

1. MowmeHT ciibl. MOMEHT MHEPIIHH.

2. MoOMEHTHI HHEepIUH TeJ.

3. Kunermueckas sHeprus BpaimleHHs TBEPJOTO Tela.

4. Pa 0ora npu BpallleHHH TBEPAOTO TEa.
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5. MoMmeHT nmiynbsca. 3aKOH COXpaHEHHS MOMEHTA UMITYJIbCA.
Tema 4. Mexanndeckue K0JIeOaHUs U BOJIHBI
MexaHndeckue KojaeOaHus ¥ BOJHBL.
KomnebarenpHoe nBmkenue. ['apMoHnyeckue KoeOaHusl.
HuddepennnansHoe ypaBHeHNE CBOOOAHBIX KoJeOanmid. [IpocTeiimme MexaHnIeckrne KojeOaTeTbHbIE CHCTEMEI.
OHeprus rapMOHUYECKUX KOJICOaHUH.
CnoxeHne KoyiebaHuii OTHOTO HAaIPaBIICHHUSI.
CroxeHne B3aMMHO MEPIICHIUKYISIPHBIX KOJICOaHHH.
3aryxatomye KoueOaHus.
Brinyxennsle koiebanus. Pesonanc.
BoutHOBBIE Mporiecchl. YpaBHEHHE Oerymiei BOJIHBI.
2 cemecTp
Tema 5. MonexymsapHas ¢pu3nka.
Ocuornsle npeacrasienns MKT razos.
CrartucTuuecKuil ¥ TEPMOANHAMUYECKHH ITOIXO/BI K M3YYEHHIO MAKPOCKOITMUECKIX CHCTEM.
OCHOBHBIE NIPECTaBICHNS MOJICKYISIPHO-KHHETHIECKON TEOpHH Tra3oB. MneanbHsli ras.
OcCHOBHOE ypaBHEHNE KHHETHYECKOH TEOPHH T'a30B.
CpenHsis KHHETHIECKasi IHEPT Ul OCTYIATEILHOTO IBIKSHUSI MOJIEKy .3aKoH JlanbToHa.
I'a3oBele 3akoHEI. YpaBHeHHe MeneneeBa-Knaneiipona.
Pacnpenenenue ckopocteil Mosiekyn no Makcsesiy.
Bapometpuueckas Gpopmyia. 3akoH pacmpezencHus bonbimana.
TeMa 6. OCHOBBI TEpMOTUHAMUKHU.
9. OcHOBHBIE TepMOJMHAMHYECKUE MTOHATHS. BHyTpenHsis sueprus. Termora u pabora.
10. ITepBoe Hauano TepMonMHAMHUKH. PaboTa, coBepiaeMas ra3oM IpH U3MEHCHUAX 00BbeMa.
11. TlpuMeHeHHe NepBOTO HavaIa TEPMOJIMHAMHUKH K H30IIPOIIECCaM.
12. AnnabatHsiit npouecc. YpasaeHus [lyaccoHa.
13. KpyroBoii mpornecc. TeruioBas MammHa.
14. O6patumsie n HEOOpaTHMBIe TIporiecchl. Llukibsl. Bropoe Havano TepMoauHaMuKy.
15. [Muxn Kapno. KI1/] nukna Kapso.
3 cemectp

Tema 7. DnexTpocTaTHKa.
3aK0oH COXpaHEHUs 3JIEKTpHUecKoro 3apsjaa. 3akoH KyioHa.
OnexTpocraTudeckoe nose. HampspkeHHOCTD 3JIeKTPOCTaTHIECKOTO MOJIs.
DNEeKTPUUECKHA TUTIONb.
IToTox BexTOpa AnekTpudeckoro cMemieHus. Teopema I'aycca — Octporpaackoro
IIpumenenue Teopemsl ["aycca.
PaboTta nepemenenns 3apsia B 3JIEKTPOCTATHYECKOM MOJIE.
[oTeHuan 31eKTpoCTaTHUECKOTO MOJISL.
CBs13b MEXy HaIIPSHKEHHOCTBIO M MOTEHIINAJIOM. DKBUIIOTEHIHAIbHBIC TOBEPXHOCTH.
[TpoBogHuKH B 3nekTprdeckoM nose. 10. IMaIeKTpHKH B 3JIEKTPUIECKOM TOJIE.
0. DmekrpoemkocTh. KoHIeHCATOPHL.
1. DHeprus 31eKTPOCTATUIECKOTO MOJIS.
Tema 4. IToCTOSHHBIN 3MEKTPUUECKUHA TOK
ONeKTpUUECKUil TOK U €ro XapaKTePUCTHKH.
3axoH OMa A7t OATHOPOIHOTO yYacTKa I[EeTIH.
3axon Oma ams neny, cofepxanieit 3/1C (HEOJHOPOAHOTO yJacTKa LIETH).
3akoH [Ixoyinsa-Jlenna.3akoH coxpaHeHus 3apsja. 3akoH Kyiona.
PaboTa 1 MOIIHOCTH TOKA.
KIIJI ncTounmka ToKa.
TeMa 9 MarnuTtHoe nose. DJeKTPOMarHeTU3M.
MarsuTHOE 1osie B BaKyyMe. MarHUTHBIH MOMEHT KOHTYpa C TOKOM. MarHuTHast HH KIS
3akon buo-Casapa-Jlamnaca. [1osie npsMoro u KpyroBoro Toka.
Iupkynauusa BekTopa MarHuTHoM uHAykuuu. Ilone conenonna u Topounsa.
3axoH Amrepa. Pabota B MarHuTHOM TOJIE.
MaruutHbI#i TOTOK. JleficTBME MarHUTHOTO TOJIs HA JBUXKYIIHECS 3apsi/Ibl.
MarauTtHoe 1osje B BelEeCTBE. Buabl MarHeTUKOB.
SIBneHme »IeKTpOMarHuTHOW HHAYKIH. CaMOWHIYKITHS.
OnexrpoMarauTHele Konebanus. 8. IlepemenHerii TOk. CONpPOTHBICHHE, €MKOCTh W HMHAYKTUBHOCTH B IIETIH
MEPEMEHHOT0 TOKa.

9. VYpaHenust MakcBenia 3eKTPOMarHUTHOTO MOJISL.

Tema 10. Pa3Burue B3risii0B Ha IpUPOAY CBETA. DIEMEHTBI TEOMETPUUECKON ONTUKU.

1. OcHOBHBIE 3aKOHBI TEOMETPUYECKON OITHKH.

2. Tonkue nmuH3bl. PopMysa TOHKOH JHH3EL [TocTpoeHne n3o0pakeHuii B IMH3aX.
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Tema 11. BomHOBEIE cBOMiCTBA cBeTa. B3anMoIeiicTBIE CBETA C BEIIECTBOM.

3.
4.
5.
6.

WHuTtepdepennus creta.

Judpaxius ceeta. [puamun [roiirenca-®penens. 3ous Openens. Jludpakunonnsie senerus Opaynroddepa
[onspuzanus ceera. CriocoOBI MONTyYSHHS MTOISPU30BAHHOTO CBETA.

B3aumonelicTBre cBeTa ¢ BEIIECTBOM.

Tewmsr 12-13. KBanroBas n aToMHas pu3nKa

1
2
3
4,
5.
6
7
8
9

Mopnenu cTpoeHuUs aToMa.

KganToBsie yncna. [Tpunnun [Taynu. CTpoeHne 31eKTpOHHBIX 000JI0YEK aToMa.
Ilepronudeckas cucteMa 1€MEHTOB MeHeneena.

OO1mas KapTHHa BO3HUKHOBEHHMSI CIIEKTPOB. PEHTreHOBCKOE H3ITydeHHE.

CrioHTaHHOE U UHAYLHPOBaHHOE M3IyueHus. OnTudeckre KBaHTOBbIE T€HEPATOPHI (J1a3epsl).
Crpoenue aToMHOro siipa. OCHOBHBIE XapaKTEPUCTHUKH ATEP.

DHeprus CBs3U AAep u AeeKT Macc.

SnepHsie cunbl. Moaenu sapa.

PannoakTHBHOE M3ITy4EHUE U €T0 CBOMCTBA. 3aKOH paJlMOAaKTHBHOTO pacraja.

4.1.2. TectupoBaHue
4.1.2.1. Ilopsaook npogedenus u npouedypa oyeHuUeaAHus

TecTupoBaHHe MPOXOAUT B MUCHBMCHHOW (OpME HIM C HCIOJB30BaHUEM KOMIIBIOTEPHBIX CpeAcTB. OOydaronimiics
MoJIy4aeT OmpeAeiaEHHOEe KOJHUYSCTBO TECTOBBIX 3amaHuil. Ha BhIMOJNIHEHHME BBIACIICTCS (PUKCHPOBAHHOE BpeMs B
3aBUCHUMOCTH OT KOJMuecTBa 3anaHuil. OIleHKa BBICTABIIAECTCS B 3aBUCUMOCTH OT MPOIIEHTA MPABWJIBHO BBHITIOJIHEHHBIX
3ananuil. TecTupoBaHue MPOBOIUTCS MO BapuaHTaM. B kaxkloM BapuaHTe 15 TeCTOBBIX 3aJaHUil. 3a Kbl MPaBUIbHBIN
OTBET HAYHUCIAIOTCS Oayuibl. VITOro 3a TECTHPOBAHUE CTYICHT MOXKET 3apaboTath 10 15 6asioB.

Hwmxe npuBenens! mpuMmepHbIe 3aqanus. [1omHbIN OaHK TECTOBBIX 3aaHU XpaHUTCS Ha Kadempe.

4.1.2.2. Kpumepuu oyenusanusn

9-10 6a/J10B CTABUTCS, €CJIM 00yUYAIOIIHIiCS:
86% TpaBHIBHBIX OTBETOB H OoJIeE.

7-8 6aJ171I0B CTABHUTCS, €CJIM 00YYAOLIMIACH:
Ot 71% no 85 % npaBUIbHBIX OTBETOB.

5-6 6a,1J10B CTaBUTCS, eCJIU 00ydarommiics:
Ot 56% no 70% npaBUILHBIX OTBETOB.

0--4 6a,1710B cTABHUTCS, €CJTU 00YYAIOIIHIICS:
55% npaBUIBHBIX OTBETOB U MECHEE.

4.1.6.3. Cooepotcanue oyenounozo cpeocmea

Dopmynuposka 3a0anus
1 cemecmp

Temp1 1-4

1. KuaemMatukoi Ha3pIBalOT pa3aei MCXaHUuKH, H3yqa}ou_u/1171 MCEXaHUYCCKOC IBMKXCHUC MATCPHUAJIbHBIX TCJI

a) C yY4ETOM MPHUYUH, BHI3BIBAIOIIUX ITH JBIKCHUS
0) 6e3 ydJeTa MPUIHH, BRI3BIBAIOIINX YTH ABIDKCHHS
B) HaXOJSIIUXCSA B COCTOSHHM ITOKOS

2. IIBI/DKCHI/IC Ha3bIBACTCA HpHMOHHHeﬁHLIM 1 PaBHOMEPHBIM, €CJIM TOYKa ABUKETCA BAOJIb

a) MPSMOM JTMHUH C IPOU3BOJIBHON CKOPOCTHIO

0) MPOM3BOJILHOM JIMHUY C TIOCTOSIHHOM CKOPOCTBIO
B) IPSIMOH JINHUM C TIOCTOSTHHON CKOPOCTBIO

T') IPSIMOM JINHUM C TIOCTOSIHHBIM YCKOPEHHEM

3. YPaBHeHI/Ie PAaBHOYCKOPCHHOTO HpHMOHI/IHeﬁHOFO JBHIKCHUA TCJIA B O6H.[€M BUJEC:

=2 =+2
a)S=\7t+% 6) S=vt B) X=X, +V,t r) S=\7t—£

4. ITpu XpUBONHMHEITHOM JBM)XKEHUN MIHOBEHHAs CKOPOCTh HaIllpaBieHa

a) K IEHTPY KPUBHU3HBI

0) 1o KacaTeIbHOM K TPaeKTOPUH

B) B CTOPOHY YTJIIOBOH CKOPOCTH

T') TI0/1 HEKOTOPBIM YTJIOM K BEKTOpPY NepeMeIleH s

5. IlepBolii 3akoH HploTOHA MMeeT cireyrontyto GopMyIHpoBKY:

a) CYHIECTBYIOT TaKHC CUCTEMbI OTCHETA, OTHOCHUTCJIIBHO KOTOPLIX TCJIO JABUKETCSHA HpﬂMOHHHCﬁHO U PaBHOMCPHO,
€CJIM Ha HET'O HC HCﬁCTByIOT APYTUC CUJIbI UIIN ﬂeﬁCTBHC 9THUX CUJI CKOMIICHCUPOBAHO
6) Ccuja, ﬂeﬁCTBy}OmaH Ha TE€JI0, paBHA IMPOU3BEACHUIO MACChl HA YCKOPCHUE



B) Tena MOEHCTBYIOT APYr Ha Apyra C CHJIAMH, HAlPaBJICHHBIMH BJIOJb OJHOW NPSMOH, PaBHBIMH IO MOIYJTIO U
MIPOTHBOIIOJIOHBIMH IO HAIIPABICHUIO

6. Eciu 1Ba Tena IeMCTBYIOT ApyT Ha apyra ¢ cunamu F,u F,, | To B cooTBeTCTBUM TpeThuM 3akoHOM HbIOTOHA /U1 IBYX
B3aUMOJIEHCTBYIOIIUX TEJ:

a) F, =-ma, 6) Fpy=—m,a, ) F,=%F, 1 F,=-F;
7. Kakas u3 NpuBENEHHBIX (JOPMYJT BEIPAXKAET 3aKOH BCEMUPHOTO TATOTCHHSA?

a) F=ma 6) F =N B) F, =—kx r)F=Gm'Z/I
r
8. 3aKOH COXpaHEHMs UMILYJIbCa BBIMOIHIETCS TONBKO
a) BO BHEIIIHEM I10JI€ CHJIBI
0) B HEMHEpIMAIbHON CUCTEME OTCUEeTa
B) B 3aMKHYTOH CHCTEME TeJl
T') IPH OTCYTCTBUH CHJIBI TPSHUS
9. Kunetnueckas 3Heprus — 3T0 SHEPIUs, 3aBUCALLAS OT
a) CKOpocCTeit Ten 0) B3aUMHOTO PacIOI0KESHHUS Te B) XapakTepa ABIKCHHS
10. ®opmMyaMpoOBKa 3aKOHA COXPAHEHUS MEXaHUUECKON SHEPIUHU:
a) TIpH JBIKCHUH B TI0JIC CHIIBI TSDKECTH 110 3aMKHYTOMY ITyTH CyMMapHast paboTa paBHa HyJIO
0) M3MEHEeHHUE MOTHOW HEPTUH MEXaHUIECKOH CHCTEMBI PaBHO paboTe BHEIIHUX CHIL, ICHCTBYIOIINX Ha Hee
B) AN 3aMKHYTOM MEXaHHYEeCKOHl CHCTEeMBl CyMMa KHHETHYeCKONl M TOTEHIMAJbHOW HHEPIUU ecTh BeIMYUHA
IIOCTOsIHHAasA
T') SHEPIUsl IPHU BCEX U3MEHEHUsIX (pOpM BIDKEHHUS] MATEPHU OCTAETCS TIOCTOSTHHOM
11. CkopocTh pacnpoCTpaHEeHHs BOJHBI OIIPEAEIIETCS 10 hopMyJie

a) U=AT 6)02? B) V=Aw
12. Yacrora xonebaHui — 3TO
a) ymcio KonebaHuil 3a 21 ceKyH b
0) urcio xKoneOaHMit 32 eANHUITY BpEMCHH
B) BpeMs, B TEUEHIE KOTOPOTO TEJIO COBEPIIAeT OJHO ITOJIHOE KoJeOaHme

13. l'apMOHUYECKUMU HA3BIBAIOT KOJICOAHMS,
a) MPU KOTOPHIX MEPEMEHHBIE BEIMYUHBI U3MEHSIOTCS 0 3aKOHY CUHYCa WJIM KOCHHYCA;
0) KOTOpbIE COBEPIIAET CHCTEMa OTHOCUTEIBHO HEKOTOPOH TOUKU
B) COBEPIIAIOIINECS B CUCTEME TI0J] IEHCTBUEM BHYTPEHHUX CHUII

14. TlomHast YHEPTUS TAPMOHHIECKOTO KONIeOaHMUs
a) M3MEHAEeTCS ¥ MaKCUMaJIbHA TIPH MIPOX0XKACHHH MOJIOKESHUS PAaBHOBECHSI.
0) u3MeHseTCcs 1 MaKCUMallbHA ITPU HAHOOJBIIEM OTKIIOHCHUH OT MOJIOKESHHUS PABHOBECHSI.
B) IOCTOSIHHA M NPONOPLMOHANIEHA KBaApaTy aMIUTUTY/Ibl U KBaIpaTy YaCTOTHI

15. BosHOBast MOBEPXHOCTD — 3TO ...
a) MMOBEPXHOCTh, BJIOJIb KOTOPOM paclpoCTpaHsIETCs BOJHA;
0) TeOMETPUYECKOE MECTO TOYCK, KOJICOIIOIIMXCSI B OTMHAKOBBIX (ha3ax.
B) T€OMETPHUYECKOE MECTO TOUEK, KOJICOIOIHMXCS B Pa3HBIX (ha3ax.

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. | 11. |12. | 13. | 14. | 15

2 cemecTp
Tembl 5-6.
1. TTonsiTHE «MAEATBHBIN Ta3) MPUMEHHUMO TOT/a, KOT/Ia MOKHO NMpeHeOpeyb:
a) MOTEHIIMATLHOW YHEPTUEH YaCcTHI]
0) KHHETUYECKOM YHEPTUEH YaCTHI]
B) MOTEHIMAILHON YHEPTUEH YacTUI] M UX pa3MepaMu
T') Maccoil yacTuiy

2. Kaxast u3 npuBeIeHHbBIX HIXKE (OPMYJI SIBISIETCSI OCHOBHBIM YpPaBHEHHEM MOJICKYJISIPHO-KMHETHIECKOW TEOPHH Ta30B?



1 — m
a)v=N/N, 6) p=myN, B)p:§nmou2 r) pV =—RT.
7]

3. OnuH MOJTH BEIIECTBA PABCH...
a) KOJIMYECTBY BelllecTBa Maccoi 12 rpaMMoB
0) KOJTMUCCTBY BEIIECTBA CUCTEMBI, KOTOPAsi COJCPIKUT CTOJBKO KE CTPYKTYPHBIX JICMEHTOB, CKOJILKO

COZIEPIKUTCA B U30TOIIE yIIepoaa C12 Maccolt 12 rpammoB
B) KOJIMYECTBY aTOMOB M MOJIEKYJI, KOTOPOE COAEPIKHUTCS B JIFOOOM BElIeCTBE Maccoi 12 rpaMMoB

T') KOJIMIECTBY CTPYKTYPHBIX 3JIEMEHTOB B H30TOIIE yTIIepoaa C12 maccoit 12 rpammo.
4. VI30XOpHBIH POIIECC OMACHIBACTCS YpaBHCHHEM:

a) ﬂ =const 06) b =const B) — =const r)plV =const
T T T P

5. Tlpouecc, mpeacTaBICHHBIN Ha TpaduKe CIpasa, ...
a) U300apHBIN 0) M30XOPHBIi B) U30TEPMUYECKUI
6. YpaBHEeHUE COCTOSHUS U1 MPOU3BOIBHOIO KOJMYECTBA UAEANBHOTO rasa:

m pV
a) pV =—RT 6) pv =RT B) Tzconst r) p=nkT Vv
7

7. BapoMerpuueckas GopMyiia yCTaHABIMBACT 3aBHCUMOCTD JABJICHHS aTMOC(EpBI OT BBICOTHI HaJ YPOBHEM MOPSI:
a) IpM HEM3MEHHOH TeMIepaType
0) pu yOBIBaroIeit TeMiepaType
B) NP BO3PACTAIOLICH TeMIeparype
T) UIs IPOU3BOJIBHOI TeMIIepaTyphl

8. Ecnu Moniekya 00aaaet i CTeneHs MU CBOOO/BI, TO CPEHSISE SHEPTHsI MOJICKYJIBL:

_ - 1 - 3
a) & =kT; 6)6‘:§kT B)5=5kT; r)g=5ikT

9. Muddysust — 3To mporecc
a) IPOHUKHOBEHHS OJHOTO Ta3a B 00BEM, 3aHATHIA APYTrHM ra3oM ABMKCHHUS MOJICKYJI H3 OJJHOTO CIIOS B IPYTrOH
0) mepeHoca NMITYJIbCa YIOPSIIOYECHHOTO
B) BBIPaBHUBAHUs KOHLIEHTPALMH I'a3a BO BCEX TOYKAX IMPOCTPAaHCTBA
T') BBITECHEHHSI OJIHOTO r'a3a JPYrUM U3 JTaHHOTO 00beMa NPOCTPAaHCTBA

10. ITepBHlit 3aKOH TEPMOJMHAMUKHN YCTAHABIMBAET CBI3b MEXKAY:
a) TETIOTOU U paboTOM.
0) BHyTpeHHEeH dHepruei cucteMbl U paboTol
B) BHYTpEHHEH 2HEPTUeil CUCTEMBI U TETIJIOTON
I') BHYTPEHHEH SHEeprueii CUCTEMBI, TeINIOTOH 1 paboToi

11. Iy kakoro Ipolecca MepBhIi 3aK0H TEPMOAUHAMEKHY 3anuchiBaercs kak (0Q =d4?
a) I30XOpHOTO  0) U30TEPMUIECKOTO B) M300apHOTO  T) aANabaTHOTO

12. Boibepure ¢pa3y, B KOTOpOW NpaBWIbHO OOOCHOBaH OTBET Ha BONpoc: «Bo3MoOeH Ju Imporecc TemiooOMeHa,
€MHCTBEHHBIM Pe3yIbTaTOM KOTOPOTo ObIIa OBI epeada YHEPTUH OT XOJIOAHOTO TeNa K ropaueMy?»

a) HeBo3moxkeH, Tak Kak HapymaeTcs 3aKOH COXPaHEHHs YHEPTHU

0) HeBo3morkeH, Tak Kak HapymaeTcs NepBbIil 3aKOH TEPMOJANHAMUKHI

B) HeBo3MoskeH, Tak KaK HapyIIaeTCsl BTOPOIl 3aKOH TEPMOAMHAMHUKHI

r) Bo3MoskeH, Tak Kak BBHINOJHAETCS 3aKOH COXPaHEHUS SHEPTUH

13. TonmuHa NOBEPXHOCTHOTO CJIOSI paBHA
a) paanycy MOJIEKYJISIDHOTO JeHCTBHS
6) 3¢ dexTHBHOMY MaMETPy MOJIEKYJIbI )KUIKOCTH
B) CPEHEMY PaInyCy MOJIEKYJI KHIKOCTH
T') MEXXMOJIEKYJISIPHOMY PacCTOSIHUIO

14. KannnnsipHbIe SBICHUSA - 3TO
a) IpoLECC OTPBIBA KAILIX OT MIOBEPXHOCTH TBEPIOTO Tea



0) SIBICHUS CaMOTIPON3BOJIEHOTO TIOJHSTHS MITH OMYCKAaHUS JKUAKOCTH 0 Y3KUM KaHajlaM B TpyOKaM
B) IBM)KCHHUE KUAKOCTH BHYTPH KaIlMUIsIpa
T') IPOIIECC CAMOTIPON3BOIBEHOTO MIEPEX01a M3 JKUAKOTO COCTOSHUS B Ta3000pa3Hoe

15. Momnsipaas KoHIIeHTpanus B 3akoHe BauTt-I'odda — 310 oTHOIIIEHIE
a) MacChl paCTBOPEHHOT'O BEIIECTBA K 00BEMY
0) Macchl paCTBOPEHHOT'O BEILIECTBA K MacCe PaCTBOPHTEIIS
B) 4KCJIa MOJICH PaCTBOPEHHOTO BellecTBa K 00IIEMY YHCITy MOJIeH B 00beMe
I') KOJIMYECTBa PACTBOPEHHOTO BEIIECTBA K 00bEMY

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2 6 b 7] 68 a a 7] a 2 7] 6 a 7] 2

3 cemecTp
Tems1 7-8.
1. ®opmyna 3akona KysoHa, onpeensiomero cuiry B3auMoJICHCTBHS 3apsiIoB B BaKyyMe

1 = 1 r 1 = 1 r
a)FZ—%6 F:_%_ 5 F = %.9. nF = ql(jz_
& Are, e” I Are, T dre, r° r

0 0 0o

2. HanpspkeHHOCTB 3JIEKTPHUYECKOTO MOJsl B JAHHOW TOYKE CPEAbl, YAAICHHOM Ha paccTOSHUE I OT TOYEYHOTO 3apsia,
ompezensieTcs mo popmyie

lal
r

ol
6,[.2

&l

— B) k r) k
&r

a) Eq 6) k

3. I'ycroTta TuHUM HANPSHKEHHOCTH XapaKTepu3yeT
a) HaIpaBJICeHUE BEKTOPA HANPSHKEHHOCTH
6) BeIMYMHY HAIPSXKEHHOCTU
B) BEJIMUMHY CHJIBI, IeHCTBYIOIIEH Ha 3apsa
T') HalpaBJIeHUE NCUCTBUS KYJIOHOBCKOM CHJIBI

4.O1eKTpUYECKUI TUIOJIb — 3TO CUCTEMA, COCTOSILAS U3
a) OIMHAKOBEIX TI0 BEJIMYMHE ¥ 3HAKY TOUCUHBIX 3apsI0B
0) OIMHAKOBBIX 10 BETMYMNHE U IPOTHUBOIIOJIOKHBIX 110 3HAKY TOUCYHBIX 3aPSI0B
B) IBYX OJJUHAKOBBIX I10 BETMYMHE U 3HAKY TOUCUHBIX 3apsI0B
T') IBYX OJMHAKOBBIX TIO BEJIMYMHE M IIPOTHBOIOIOKHBIX 10 3HAKY TOYCUHBIX 3apsAI0B

5. IloTeHnuman noJst, co31aBaeMoro TOYEYHBIM 3apsAaoM (] Ha paccToSHUHU RB Bakyyme, onpenensercs no gopmyie

q° q q W,
PR 6 = = = —
4re,R )¢ 4re,R? ® ¢ 4re,R D¢ q

a) p=
6. DKBHUIIOTEHIIMAIIBHBIC TIOBEPXHOCTH — 3TO

a) COBOKYITHOCTH TOYEK, HMEIOIIUX OJMHAKOBYIO PA3HOCTh MOTEHIHATIOB

0) TMHUY PaBHOTO IMOTEHIIUAI

B) c(epbl paBHOTO MOTEHIHANA

') COBOKYITHOCTH TOYEK, IMEIOIIMX OJJMHAKOBBIN MOTCHIIHAI

7. HanpskeHHOCTB 1OJIS CBSI3aHHBIX 3apsIIOB BHYTPH JHAJIEKTPUKA, TOMELIEHHOT'O B DJIEKTPOCTATUYECKOM I10JIe
a) HarpaBJIeHa MPOTHUBOIOJI0XKHO HAIIPSHKEHHOCTH BHEIIHETO MOJIS
0) HampaBJieHa TaK ke, KaK HaMpsHKEHHOCTh BHEIIIHETO MOJIs
B) paBHA HYJIIO
T') HE 3aBHCUT OT BEJIMYMHBI BHEIITHETO TT0JIS

8. DIeKTPOEMKOCThIO NPOBOIHMKA HAa3bIBAETCS BEIMUMHA, pABHAS
a) cyMMe 3apsja MpOBOJIHUKA U €ro IMOTEeHIAaIa
0) mpoM3BeICHUIO 3apsiaa MPOBOIHIKA HA €T0 MOTCHIIHAT
B) OTHOIIICHUIO 3apsijia MPOBOIHUKA K €r0 MOTSHIIHATY
T) Pa3HOCTH 3apsi/ia MPOBOJIHUKA U €0 IMOTEeHIHaIa

9. 3a HampaBieHHE TOKA IPUHUMAETCS Iper(



a) OTPULATENILHO 3aPSKEHHBIX YaCTHIL

0) He3apsKCHHBIX YACTHII

B) MOJIOXKUTEJIBHO 3aPsSKEHHBIX YaCTHII

T) KaK MOJIOKHUTEIHHO, TAK U OTPHULATEIBHO 3apsSXKEHHBIX YACTHII.

10. DneKTpHUYEeCcKOE CONPOTHBICHHE M YAENBHOE JJIEKTPHUECKOE CONPOTHBICHHE CBA3aHBI MEKAY COOOH CIEMyIOIINM
COOTHOIIIEHHEM

pL Yol LS
R=— 6) R=pL R="— R=—.
a) S ) R S B) LS T)

Yo,

11. Ha pucyHke m300pakeHa CXeMa COCIUHCHHUS MPOBOJHHUKOB. BriOepuTe MpaBHIbHOE

YTBEPIKJICHHE Ry R,
a) PesucTops! R; 1 R3BKITIOUEHBI 1TOCIIEIOBATENEHO
6) Pesuctopsr Rju R;BKITIOYEHBI MapajuiesbHo.
B) Pesucropsr R, R3BKITITOUEHBI 1TOCIEI0BATEIEHO R,

12. PaboTa 31€KTPUYECKOT0 TOKA Ha yIACTKE LETN ONPENEIISCTCS BRIPAXKCHHEM

a) A= Ut 6) A=IU B) A=IR 1) A=I°R

3 4 5 6 7 8 9 10 |11 |12

7] 2 8 2 a 8 a 9] 9] a

Tema 9.

1. MaruurtHoe€ moJjie co3gacTcs
a) KaK HEMOJIBIKHBIMHU, TaK U JIBIKYIIUMUCS DJIEKTPUUESCKUMHU 3apsiaMu
0) HEeMOIBI>KHBIMHU 3apsiaMH
B) IBIKYIIAMHUCS IEKTPHUCCKUMH 3apsiiaMu

2. HampaBiieHue TMHUI MarHUTHOTO TOJIsI, CO31aBAEMOT0 MIPOBOJHUKOM C TOKOM, OIPEIEIISIOT IO MPABHITY
a) OypaBumKa 0) mpaBoii pyku B) JIEBOU pyKH r) Jlenma.

. I I,
3. BekTop MarHMTHON WHIYKIIMH O, CO3AaHHOTO ABYMS MapaUIcIbHBIMU OIMHAKOBBIMHU ®———————0—A—-——@
mo cune (1;=l,) mnpsMonuHEHHBIMU TOKaMH, HO TEKYIIUMHA B MPOTUBOMOJIOKHBIX
HampaBJIeHHUIX, KaK II0Ka3aHO Ha CXeMe, B TOUKe A:
a) HaTpaBJIeH BBEPX 0) HampaBJiCH BHU3 B) paBeH HYIIIO T) HalpaBJIEH BJIEBO

4. HampaBiieHue ieiicTBUsI CUIIBI AMIiepa ONpeessieTcst o MpaBHiLy
a) JIeBOH pyKH 0) OypaBumka B) MPaBOH pyKH r) Jlenma

5. Kakoe U3 MpuBeIEHHBIX BBIPAXXEHUH XapaKTEepU3yeT CHIIy JIEHCTBUS MarHWTHOTO TIOJIS Ha JIBMKYIIUHCS 3apsa?

a)F =qE 6) F =Bllsin« B) F =Blusina r) F =quBsina

6. Kak HampaBJieHbl MArHUTHBIE MOMEHTBI aTOMOB AHaMarHeTHKOB, BHECEHHBIX BO BHEIIHEE MarHUTHOE moJie?
a) o Mmoo 0) MPOTHB MOJS  B) MEPHEHIUKYISIPHO MO0

7. SIBneHue BO3HUKHOBECHUS JIEKTPHUYESCKOTO TOKA B KATYIIKE C 3aMKHYTHIMHU BBIBOJIAMH TIPH JTFOOOM M3MEHEHUHT
MarHUTHOTO MOTOKA Yepe3 Hee Ha3bIBaeTCs

a) MAaTHUTHOW MHITYKIIUEH

0) PIEKTPOCTATUUECKON UHYKIHEH

B) DJIEKTPOMArHUTHOW MHTYKITHEH

T) CAMOMH/YKIIHEH

8. OJIC nHAYKIMY B 3aMKHYTOM KOHTYPE U3 OJTHOTO BUTKA OTIPENENSETCS BHIPOKEHHEM

do do . dv
-— 6) — IBlsin o —
R A Yt
9. B/IC caMOMHIYKIIUHU ONpenessieTcs mo Gopmyiie
. dl
a) BScosa 6) IBlsin B)—d—@r)—l_—

dt dt



10. Equauiia moToka BEKTOpa MarHUTHOW MHITYKITHH
a) Om 6) BO B) A r) Tc

2 3 4 5 6 7 8 9 10

a 0 a 2 o 8 a 2 o
Temsr 10-13.
1. CBeT B po3padHOi OJHOPOIHOH Cpeie pacTIpoCTpaHIeTCs:
a) 1O MPSIMBIM JIMHUSIM ~ 0) 1O Kpyry B) 10 MPOU3BOJIBHON TPAeKTOPHU

2. Ecmn Ipyu NepexoJ€ CBETa M3 BO34yXa B Cpeay C IIOKA3aTCJIEM MPEIOMIICHHSA N yrojl mnaacHUs paBeH i, a yroJa
MPEIOMJICHUA I, TO 3aKOH MPEJIOMJICHUA CBETA JId 3TOT0 Ciiy4das:

sini sinr sini sinr
=N §) =N, B =n ry ——=~n

sinr sini

Sinl sinr
3. IIpu nepexoze cBeTa OT ONTHIECKH MEHEE TNIOTHOH cpe/ibl B 00JIee INIOTHYIO YTOJl IPETOMIICHNUS:
a) yBEJINYHBACTCS 0) yMeHbIIaeTcs
B) CHayaja yMEHBIIIAETCs, 3aT€M YBEININBACTCS

F) CHa4daJia YBEJININUBACTCA, 3aTEM YMCHBIIACTCA

4. Jlyu mepexouT U3 BOJbI B BO3AyX. Ha KakoM M3 pUCYHKOB IpaBMIILHO H300paXkeH X0/ Jiyda B BO3yxe?

)] m/Z) f 3) /4)
A

a) 1 0)2 B) 3 r) 4

5. N300paxkeHnIo 00bEeKTa S COOTBETCTBYET TOUKA

s* 4, T °1
2F F \L . °F
2 *3

a)l 0)2 B) 3 r) 4

6. Korzna MmoxeT HabnmronaThess MHTEPGEPEHIMS IBYX ITyYKOB CBETA C PA3HBIMU JUTHHAMH BOJIH?
a) IIPH OIMHAKOBOM aMIUTUTYy e KoJeOaHui
0) Ipu OIMHAKOBHIX HAYAJBHBIX (ha3zax KoJeOaHUI
B) Bcerza
I') HU TIPH KaKUX YCJIOBHSX

7. YcnoBusi, HEOOXOAMMBIE U JOCTATOYHBIE JUUIS HAOIIONEHUS MuUHUMyma WHTEPEPEHIMU dIIEKTPOMArHUTHBIX BOJIH OT
JIByX HCTOYHHKOB

a) Pa3HOCTb X0/a Al = i(ZK' + 1)— , ICTOUHHUKH BOJIH KOT€PEHTHBI

B) pasnocts xona Al = £2K - — | ncTouHHKH MOTYT GBITH THOOBIC;

2
A
r) pasrocts xona Al = £2K + — | HCTOUHHKH BOJH KOTEPCHTHBI;

Il) pa3HOCTh XO7a Al = i(ZK + 1)5 , ICTOYHHKH MOTYT OBITh JIFOOBIC

8. Cornacno npunnuny [ 'toiirenca-®Openens kaxjaas TOYKa, 10 KOTOPOH JOIUIA BOJIHA OT UCTOYHHKA CBETA, CTAHOBHUTCS
LEHTPOM

a) BTOPUYHBIX BOJIH

0) BTOpMYHBIX chepHIecKUX BOJIH

B) BTOPUYHBIX KOT€PEHTHBIX BOJH



T) BTOPUYHBIX CHEPHUECKUX KOTEPSHTHBIX BOJIH

9. Ha miens mupuHoii b magaeT HOpMaIbHO MyYOK MapajuIedbHbIX Tyded. Y clIoBUe MUHUMYyMa JU(PPAKIMK Ha Y3KOM LK
B HETIPO3pAaYHOM SKpaHe

a) bsin%:ﬁk/l 6) bsinp =+kA B) bsin 2¢=J_r% r) bSin(p=i2/1—k

10. ITongpusanus npu NpoaOTIBHBIX KOJIEOAHUAX
a) BO3MOYKHO BCerza
0) BO3MOKHA B 3aBICHMOCTH OT BHJIA ITOJIPH3AaTOpa M aHAIN3aTOpa
B) HEBO3MOJKHA HM IIPH KaKNX yCIOBHAX

11. ITHTEHCHBHOCTH CBETA, MIPOLIEALIETO YEPE3 NOMIOLIAIOIIEE BELIECTBO, ONPEAEISAETCS 3aKOHOM
a) Mamoca 0) bproctepa B) ['toiirenca r) Byrepa

12. ®OTOH — 3TO YacTHUIA, IBUKYIIASICS
a) ¢ OOJIBIIION CKOPOCTBIO U 00JIaIatoIast MACCOH, 3aBUCSAIICH OT CKOPOCTH
0) CO CKOPOCTHIO CBETa M 00J1a1ar0Ias MacCOi MOKOs, OTIIMYHOMN OT HYJIS
B) CO CKOPOCTBIO CBETA, Macca MOKOsI KOTOPOil paBHA HYJIIO

13. Baemmnuii porodd ekt — 310
a) HCIyCKaHHE SJICKTPOHOB BELIECTBOM B PE3yJIbTATE €r0 HArPEBaHUS
0) BEIPBIBaHHE JICKTPOHOB U3 BEIECTBA IO ICHCTBUEM CBETa
B) YBEJIMYCHHE IEKTPHUYESCKON IPOBOJUMOCTH IO ACHCTBHEM CBETa

14. Cyts rumnotessl ne bpoiins 3akimoyaercs B TOM, 9TO
a) NEKTPOHY NPUCYIITA TBOUCTBEHHAS IPUPOA.
0) 2JIEKTPOHY MPHUCYIIH TOJIHKO BOJHOBBIE CBOMCTBA.
B) 3JIEKTPOHY IIPUCYIIHU TOJIBKO KOPITYCKYJISIPHBIE CBONCTBA.
T') 3JIEKTPOH 00JIaIaeT AJMHOW BOJIHBI, HO HE HMEET UMITYJIbCa.

15. CornacHo 9beil MOIEH aTOM TIPEICTABIISIET COO0M PAaBHOMEPHO 3aIllOTHEHHBIN TOJI0KUTEIBHBIN JICKTPUICSCKUN 1Iap,
BHYTPH KOTOPOTO HAXOASATCS JICKTPOHBI?
a) Tomcona 0) Pesepopna B) bopa r) ®penkens

16. o-u3nmy4yeHue npeacTaBisieT co0OM MOTOK. . .
a) OBICTPBIX 3JCKTPOHOB  0) OTOHOB B) HEUTPOHOB T) siep renmsl.

17. 3apsip sapa aroma OnpenesieTcss KOJIUYeCTBOM. ..
a) HyKJIOHOB 0) IPOTOHOB ~ B) HEHTPOHOB T') DJIEKTPOHOB.

18. DHepruro, KOTOPYIO HEOOXOAWMO 3aTPAaTHTh A TOTO, YTOOBI PACUJICHHUTh AP0 HAa OTIENbHBIE COCTABISIOIINE €ro
HYKJIOHBI Ha3bIBAIOT.. .

a) yJeNbHOM SHepruel cBs3u

0) PHEpTHUEH CBS3N

B) MIOTCHIINAIFHON SHEpruei

T) cBOOOIHON SHEepruen

19. SAAnepHble peaknuu — 3TO HCKYCCTBEHHOE IPEBPAIICHNE aTOMHBIX SIIIEp:
a) KOTOpBIE B3aMMOJICHCTBYIOT TOJIBKO JPYT C IPYTOM, TIPH 3TOM 00pPa3yIOTCS HOBEIC SIpa M HOBBIC YACTHIIBI
0) B HOBBIE S7Jpa U HOBBIE YACTHIIHI
B) MPH HX B3aUMOJICHCTBUU KaK JPYT C JAPYroM, TaK M C SJEPHBIMU YACTHIIAMH, B PE3yJIbTaTe 4ero o0pasyroTcs
HOBBIC SIJJpa ¥ HOBBIE YACTHUIIBI
T) TIPH UX B3aUMOJIEUCTBUU TOJBKO C SIACPHBIMH YaCTUIAMU, B Pe3yJIbTaTe Yero 00pa3yloTcs HOBBIE SJIpa U HOBBIC

YaCTULI
1 2 3 4 5 6 7 8 9 10 (11 |12 |13 |14 |15 |16 |17 |18 |19
6 o a B 2 a 2 7] 8 a 6 9] a a 2 2 7] 8

4.1.. IncbmenHas pa6ora



OO0ydatonrrecs MOIyYaroT 3aJaHHe IO OCBEIICHUIO OTIPENEIEHHBIX TEOPETHUESCKIX BOIIPOCOB WIIM PEUIeHHIO 3a1ad. Pabora
BEITIOJTHSACTCS THUCBMEHHO M craéres mpenonasaremo. OICHWBAIOTCS BIAJCHHE MaTepHaiOM IO TeMe pPadOoTHI,
aHATNTHYECKUE CIIOCOOHOCTH, BIaJCHHE METOIaMH, YMEHUS ¥ HABBIKH, HEOOXOTUMBIE [T BEITIOTHEHHS 3aJaHUH.

4.1.3.2. Kpumepuu ouenueanus

9-10 6aJ/u10B CTABUTCS, €CJIM 00yYAIOIIHIiCS:

[IpaBuibHO BBIMOIHUI Bee 3agaHusl. [IponeMOHCTpUpOBan BHICOKUN ypOBEHb BialeHUs MaTepuaioM. IIposBieHs
MIPEBOCXOTHBIC CIIOCOOHOCTU IPUMEHSTH 3HAHWS U YMCHHUS K BBIMOJIHCHUIO KOHKPETHBIX 3aTaHHH.

7-8 6aJJIOB CTABUTCS, €CJIH 00yJaromuiics :

[IpaBUIBHO BBIONHUI OOJBIIYIO YacTh 3aqaHuid. [IpHCyTCTBYIOT He3HAYUTEIbHBIC OMUOKH. [IpoeMOHCTpUpPOBaH
XOpOIIUH YpPOBEHb BIIAJCHUSA MarepuajoM. I[IpOsSBICHBI CpPEIHUEC CIIOCOOHOCTH NPUMCHATh 3HAHWS W YMEHHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3aJIaHUM.

5-6 6a,1J10B cTABUTCSI, €CJIU 00yUarOIIMiics:

3amaHus BBHITOMHWI Oojiee dYeM HAMOIOBHHY. [IpHCYTCTBYIOT cephE3Hble OIMOKH. IIpoaeMOHCTpUpOBaH
YAOBJIETBOPUTEIHHEIN YPOBEHB BIaIeHUS MaTepuaioM. IIposBieHsl HU3KHE CITIOCOOHOCTH NMIPUMEHSTh 3HAHHUA H YMEHHS K
BEITTOJTHEHHIO KOHKPETHBIX 3aIaHHH.

0--4 0aJL10B CTABUTCSL, €CJIM 00yUAKOIIHIiCS:

3amaHus BBIOJTHWI MEHEE YeM HamoJoBUHY. [IpomeMOHCTpHpOBaH HEYAOBICTBOPUTEIHHBIN YPOBEHb BIIAICHUS
MaTepuainoM. [IposBIleHBI HEZOCTATOYHBIE CIIOCOOHOCTH NMPHMEHSATh 3HAHMWSA W yYMEHHUS K BBHIIIOJIHEHHIO KOHKPETHBIX
3aJaHuM.

4.1.3.3. Cooepotcanue ouenounozo cpeocmea
Dopmynuposka 3a0aHusl

Icemecmp

Temvr 1-4
1. YpaBHeHHe OBIKEHUS Tella JaHO B BuAe x= 6 +2 . OnpenenuTs HadalbHYI0 KOOPIUHATY Tela, CKOPOCTh JBIKCHUS U
mepeMeIeHne Tena 3a 4 CeKyH/IbI.

2. CHapsin, neTsmuii co ckopocteio 100 M/c, momamaeT B Bajl M MPOXOAWUT IO OCTaHOBKU 2 M. OmpenenuTh CHIY
COTIPOTHUBIICHUS Bajia IBIKEHUIO CHapsIa, ecin ero Macca 20 Kr.
3. Masrtauk coBepmmn 100 xonebanwmii 3a 1 mus. 40 c¢. HaiiTi mepro 1 4acToTy KoJeOaHHH.

4. YpaBHEHHE CKOPOCTH IBIDKYIIErocs Tesa v=5+4t Omnpenenute HavaabHYIO CKOPOCTh M ycKopeHHe. Hammcats
ypaBHeHue nepemerneHust S(t).
5. MakcumaneHas cuna 1aru temioso3a 200 kH. Kakoif Maccel cocTaB OH MOXKET IIPUBECTH B JABMXKCHHEM C YCKOPEHUEM
0,1 m/ ¢*?
6. Hanmcaths ypaBHEHHE TapMOHHYECKOTO KOJI€0AaTEIFHOTO ABM)KEHHS ¢ aMITIHTYy oM B 10 cM, ecii B 1 MUH coBepmaeTcs
60 xonebanuii 1 HauanbHas dasa KoneGanuii paBHa 30°
7. YpaBHEeHHE IBIDKEHUS MaTepHaIbHON TOYKH mMmeeT Bum x=2+ 3t+0,2 t2. Ornpenenuth BeIUUMHY ycKopeHus. Haiitu
KOOPJHMHATY TOYKH 4epe3 5 ¢ U MyTb, IIPOHICHHBIN €10 32 3TO BPEMsL.
8. Teno maccoit 2 Kr aABmxkeTcs ¢ yckopenueM 0,25 M/, Onpenenuts cuily, IEHCTBYIOIIYIO Ha TEJIO.
9. Ypasuenwue amwxenust tena nano B Buue x= 10 +20 t. Onpenennuts Ha4aIbHYI0 KOOPJMHATY T€Ja, CKOPOCTh JABMKEHHS
U MepeMelieHue Tela 3a 2 CEeKYH/IbI.
10. OnpeaenuTs CKOPOCTh ABIKEHHUS aBTOMOOMIIS Maccoil | T mo BeIMyKJIOMY MocTy panuycoM 200 M, ecinu OH JaBHUT Ha
cepenuny MocTta ¢ cuioi 7500 H.

2cemecmp

Temwvr 5-6
1. B 3akpbIToM OajjIoHE HAXOAUTCS Ta3 NPU HOPMAJILHOM atMocepHoM nasienun u Temneparype 27 °C. Kakoso Gyzer

JaBIIEHHE I'a3a, eclii ero Harpetsb 10 77 °C.
2. Ompenenuts KIIJ upeansHON TEIUIOBONW MAalIMHBI, UMEIOIIEH ¢ Temieparypy Harpesarens 197°C u Temmeparypy
xonomwibHuka 17°C.

3. Kakoii 06beM 3anumaet 14 r asora npu aasienuu 200 xIla u Temneparype 27 °C?
4. Ta3 maxomurest mox nasinerneM 10° Ila i 3armmaer oGbem 1 1. Kakast paboTa OyAeT coBepleHa MPH YMEHBIICHHH €T0
obwema 10 0,2 1?
5. Kakum nmoimkeH ObITh HAUMEHBUIMH 00BeM OalloHa, MOMENIAIoIero Maccy 6,4 Kr KHUCIOpoJa, €ClId €ro CTEHKH IpH
temreparype 20°C BbLaepkuBatoT Aasienue 15,7 MIla?
6. B pesynpTaTe KpyroBoro mporiecca ra3 coBepimi padoty S5 JI U mepenan oxXJIagUTeNo KOJIHMYECTBO TEIUIOTh 25 JIx.
Ompenenuts KI1J[ npkina.
7. I'a3 n3orepmMuyeckn Cxumaror ot oovema 0,15 M 0 06Bema 0,1 M. IIpu 3TOM JaBieHME CTaI0 PaBHBIM 4,5-10°Ta.
OnpenenuTs NepBOHAYAIIFHOE JIaBICHUE ra3a.
8. KakoBa BHyTpeHHss 3HEpTHUs 2 T Bojopoaa npu 27°C?

2cemecmp
Temwr 7-9
1. Kak u3MeHHTCS cHila B3aMMOJCHUCTBHS JIBYX TOYEUHBIX DJIEKTPUUYECKHUX 3apSI0B IPH YMEHBLIEHUH PACCTOSHUS
MeXy HUMH B 2 pasa?



2. Tlorenmuan B Touke A siekrpudeckoro mojs paser 100 B, norennuan B Touke B pasen 200 B. Kakyro padory
COBEPIIAIOT CHJIBI DJICKTPHUYECKOTO TIOJIS TIPH HepeMenieHnn 3apsiaa S MK u3 Touku A B Touky B?

3. CompoTuBIICHHE PE3UCTOpa YBEIMYMIM B 2 pa3a, a NPHIOKEHHOE K HEMY HaNlpsDKeHHE YMEHBbIIMIH B 2 pasa. Kak
M3MEHWIACh CHJIA NIEKTPHUECKOTO TOKA, IPOTEKAIOIIETO Yepe3 Pe3UCTop?

4. TampBanmueckuit snemeHT ¢ OJIC 1,6 B u BHyrpeHHHM conpotuBieHreM 0,3 Om 3aMKHYT IPOBOTHHKOM
compotusieHreM 3,7 Ou. Cuiia Toka B IIeTTH paBHA

5. Jlns toro 4ToOBI cwila, JEHCTBYIOIIAs CO CTOPOHBI OJHOPOAHOTO MarHWTHoro mousisi ¢ uHaykowed 0,1 Tn Ha
MPSIMOJIMHEWHBIM MPOBOJHUK JIMHON 4 M (IIPOBOJHMK PACIONOXKEH MOJ yIJIOM 30° k noiro), Ovia paBHa 1 H, mo
MPOBOJIHUKY CJIETyeT MPOITYCTUTh TOK

6. 3a5 c MarHUTHBII NOTOK, MPOHMU3BIBAIOIINI TPOBOJIOYHYIO paMKy, yBeInumics ot 3 1o 8 B6. Uemy paBHO mnpu 3TOM
3nayeHue 3J1C?

7. Ilpm W3MEHEHUM pACCTOSHHS MEXIy JBYMS TOUYCUHBIMHM OJJICKTPHUECKHMH 3apsiiaMi CHJla B3aHMOJCHCTBHS
yMeHbIIIIachk B 9 pa3. Kak H3MEHMIIOCHh pacCTOsIHNE MEXIY 3apsiiamMu’?

8. TIlorenmman B Touke A smexrpuueckoro mois paseH 200 B, morenmman B Touke B paser 100 B. Kaxyro paboty
COBEPIIAIOT CHJIBI 3JIEKTPUIECKOTO TOJIA TIPH NepeMelneHny 3apsina 5 MK u3 Touku A B Touky B?

9. Kak n3MeHHTCA cnila JIEKTPUIECKOTO TOKa, IPOTEKAOUIETO 110 MPOBOJHUKY, €CIIN YBEIHUYHUTh B 2 pa3a HaNpsDKCHHUE
Ha ero KOHIaX, a COMPOTHBIICHUE YMEHBIINTH B 2 paza?

10. B macmopre 37eKTpOaBUTATENS IIBEHHON MAITHHBI YKa3aHBI HaNpsDKeHue u cua Toka: 220 B, 2 A. Kakosa 5.
[IpsMonMHEHHBIN TPOBOJHUK C TOKOM JUIMHOHM 5 CM MEPHEeHIMKYIISIPEH JUHUSIM UHIYKIHH OJHOPOIHOTO
MAarHuTHOTO I1I0JIA. quy PaBCH MOAYJIb UHAYKIIUHW MAaroHuTHOT'O I10JIsA, €CJIN TP TOKE B 2 AmHa IIPOBOAHUK }leﬁCTByeT
cuIia, BeJInurnHa KoTopoi cocrasmuset 0,01 H?

11. 3a 2 c MarHMWTHBIN NOTOK, IPOHU3BIBAIOIINI POBOJIOYHYIO PaMKy, yBenuumics oT 4 1o 12 B6. Uemy paBHO npu 3TOM
3nadyeHue 3J1C?

Tembr 10-13

1. KakoB mpeaenbHBIN yToJl IPH MaJCHNH JIyda Ha TPaHUILy CTEKJIO-BOJIA, €CIIH MTOKa3aTelb MpeIoMiIeHus Boasl 1,33,
crekna 1, 55?

2. PaccrostHue ot mpemmera 1o skpana 90 cM. e Hato TOMECTHTh MEXITy HUMH JIMH3Y € (POKYCHBIM paccTosiHieM 20 cM,
YTOOBI TOIY4INTH HA 3KPaHE OTUYCTIIMBOE H300paykKeHNe rpeaMeTa?

3. Ha noBepxHOCTB UTHS MagaeT MoHOXpoMaTniecKuid cBeT (A=310 HM). UTOOBI MPEKPATUTH IMUCCHUIO 3IEKTPOHOB,

HYXXHO MPWJIOKHTH 3a/IepKUBAIOIIYI0 pa3HOCTh noTeHuanoB U He meree 1,7 B. Onpenennts paboTy BeIxoa A.
17

4, Onpenenutsd AeeKT Mace, JHSPTHUIO CBSI3H U YICIbHYIO YJHEPTHUIO CBSI3M siIpa 8

234 226
5. Snpo Topus 9 [IpeBpaTUIOCH B SIAPO paaus 88 | Kakyro 4yacTHUIly UCITyCTHUJIO IIPH 3TOM SAPO TOPHs?
6. Haiitu mokasarens npenomiieHUs pyOHHa, €CIIH MPEACIbHBINA YT MOJHOTO OTPaXKCHUs sl pyOrHa paBeH 34°,
7. @DOKyCHOE pacCTOSHHE TOHKOH c¢epndeckoil CUMMETPUYHOM [IBOSIKOBBIMYKJION JIMH3BI PaBHO pajanycy ee
chepuueckrux noBepxHocteid. OnpeaenuTh okazaTelb NPEJTOMIICHHUS N CTeKJIa, U3 KOTOPOro U3rOTOBJICHA JIMH3A.
8. byner au umers mMecto (OTOIG(EKT y JUTHUS, €CIM OH OCBEIAeTCs MOHOXPOMATHYECKUM CBETOM C JIJIMHOW
BOJTHBI 589 HM? (ABBIX=2,4 3B).
9. Onpenenuth aed)eKT MACChl, SHEPTHIO CBA3M U yICTbHYIO YHEPTHIO CBA3M sIpa 1,Mg™
10. 3anuuinre  SIIEPHYH pPEeakluio, IMPOMCXOMSIIYI IpH  OoMOapAMpOBKE —aTIOMUHHS o-4acTULaMu U
COIIPOBOXK/IAIOIYIOCS BBIOMBaHHEM HEM3BECTHBIX YaCTHIL, €CIIH B PE3yJIbTaTe MOIydaeTCst SIpo KPEMHHUS.
11. VYron najeHus Jiyda CBeTa Ha IOBEPXHOCTh MOJCOJHEYHOro macia 60°, a yron npenomienus 36°. Haitu
TIOKa3aTelb MPEJIOMIICHUS Macia.
12. IIpemmer pacmomokeH B 25 cM OT coOmparomedl JHWH3B C paadycaMd KpHBH3HBI TOBepxHOcTed 20 cM.

OHpC,I[eJ'H/ITB IMoKa3aTteyib MPEeJIOMJICHUA CTCKJIA, U3 KOTOPOI'O HU3TOTOBJICHA JIMH34d, €CJIN ,I[CﬁCTBHTeJ'ILHOC I/1306pa>KCHI/IC
npeaMeTa noJIyunsioCcb Ha paCCTOAHNUA 1 M ot Hee.

13. Pabora BbIx0oza 35ekTpoHa u3 Kanust paBHa 3,2.10-19 [Ix. Byner nu Habmoaarbes GpoTodddext npu ocBeleHnn
KaJIMsl CBETOM C JUIMHOH BOJIHBI 0,7 MKM?

14. Onpenenuts 1eeKT MacChl, SHEPTHIO CBSI3U U YACIbHYIO SJHEPIHIO CBSI3H allb()a-4acTHIIBI.

15. SAnpo ypana U 9223 > , 3aXBaTUB HEUTPOH, IENMUTCA HA JBa OCKOJIKa CSégo u szé; . CkonpKO HEHTPOHOB
BBIJIEIISIETCSI B PE3YJIbTATe ATOH sAepHON peakunu?

16. Ha xaxoii yros OTKIOHHUTCS JIyd CBETa OT IIEPBOHAYAIHHOTO HANpaBIICHUS, yIIaB MO yriioM 45° Ha MOBEPXHOCTH
crexa?

17. Haiinure ¢okycHOe paccTOSHHE IBOSIKOBBITYKIONH CTEKISHHON JIMH3BL, €CIIM HW3BECTHO, YTO ee (HOKyCHOE
paccrosiaue B Bo3yxe 20 cM.

18. Kpachas rpanumna dorosrddexra pybumus 8§10 am. Kakoe 3anmepkuBaroniee HanpsoKeHWE HYXKHO MPHIOKUTH K

(hoTOdIEMEHTY, YTOOBI HU OJJHOMY M3 JJICKTPOHOB, UCITYCKaeMbIX pyOHIUEM IO ACHCTBHEM yIbTPa(QHOIETOBBIX JIyde C
JnuHOM BosiHbl 100 HM, He y1anoch NpeoaoNieTh 3aJepKuBatollee noie?
19. Onpenenutsb AeeKT Macchl, SHEPTHUIO CBSI3U U YICIBHYIO SHEPTHIO CBS3H spa 12Mg24.

4
20. JBa saapa He,, ciummces B omHO 1 pu 3TOM 651 BEIOPOIIEH MPOTOH. SIAPO KAKOTO 3/IEMEHTa 06pa30Banocs?



4.1.4. KonTpoJibHasi padoTa

4.1.4.1. Ilopaook nposedenusn u nPoyedypa OueHUuGaAHUs
KontponpHas paboTa TpOBOAWTCA B Yachl ayOUTOpHOW paboTel. OOydaromipecs MONYyYaloT 3alaHus A MIPOBEPKH
YCBOCHUS IPOHAEHHOTO MaTeprana. PaboTa BEIMONHSAETCS B MUCBMEHHOM BHAE U ciaéTes mpenoaaBaTenio. OIeHUBAIOTCS
BIAZICHUE MAaTEpPHAIOM IO TeMe paboThl, AHAINTHIECKUE CIOCOOHOCTH, BIAJCHHE METOAAMH, yYMEHHS M HAaBBIKH,
HEOoOXOAUMBIE ISl BBITIOJIHEHUS 3aJaHUH

4.1.4.2. Kpumepuu ouenueanusn

14-15 6a110B CTABHUTCS, €CJIU 00yJaroOIHuiics:

IIpaBunbHO BBIMOTHUI Bee 3a1aHud. IIporeMOHCTpupoBall BEICOKUII ypoBeHb BianeHuss MarepuanoM. IIposBieHs
MIPEBOCXO/IHBIE CIIOCOOHOCTH NPUMEHSTh 3HAHUS U YMEHUS K BHIITOJHEHHIO KOHKPETHBIX 3aJJaHUMH. .

12-13 6a/1;10B CTABHUTCS, €CJIM 00yJaroIuiics:

[TpaBWIIBHO BBITTOJTHUI OOJIBINYIO YacTh 3aMaHuil. [IprCyTCTBYIOT He3HAYUTENbHbIC OMUOKU. [IpomeMoHCTpHUpOBaH
XOpOIMH YPOBEHb BIAJCHHSA MaTepuaioM. IIposBieHBI cpenHHE CIOCOOHOCTH NPHMEHATh 3HAHHA W YMEHHS K
BBIITOJTHEHHIO KOHKPETHBIX 33/1aHHH.

8-11 6aJ10B cTAaBUTCS, €CJIM 00yYaKOIIHIiCs:

3agaHus BBINONHWII Ooiee dYeM HamonoBuHy. IIpucyTcTBYIOT cepbE3Hble ommOKku. IIpomeMoHCTpHpOBaH
YIOBIIETBOPHUTENIBHBIN YPOBEHB BIAJCHUS MaTepuaioM. [IposBiIeHbI HU3KHE CIIOCOOHOCTH MPUMEHSTh 3HAHHUSA U YMEHHUS K
BBINOJIHEHHIO KOHKPETHBIX 3aJJaHUH.

0--7 6a,1710B cTABHUTCS, €CJTU 00YYAIOIIHIICS:

3anaHus BBINOJHWI MEHEe 4eM HamoJjoBHHY. [IpogeMOoHCTpHpOBan HEyIOBJICTBOPUTEIbHBIN YPOBEHb BIAJCHUS
MarepuasioM. [IposiBIeHBI HEZOCTATOUHBIE CIIOCOOHOCTH TPHMEHSTh 3HAHWS M yYMEHHS K BBIIOJHEHUIO KOHKPETHBIX
3alaHul.

4.1.9.3. Codepicanue oyenounozo cpeocmeda
Dopmynuposka 3adanus
1 cemecmp
3agauna no Temam 1-4.

1. Baron maccoii 20 TOHH, ABIXKYILIMWCS paBHO3aMEIUIEHHO moA AeiictBueM cuibl TpeHus B 6000 H, yepe3 HexoTopoe
BpeMs ocTaHaBiHMBaeTcs. HadanpHas cKOpOCTh BaroHa paBHa 54 km/ 4. Haitu: 1) paboTy cunm TpeHwms, 2) paccTosHHE,
KOTOpOE BaroH MpouaeT 10 ocTaHOBKHU.2. KameHb Maccolt 2 Kr ymain ¢ HeKOoTopoit BeICOTHI. [lanenue npomomkanocs 1,43 c.
HaiiTu KHHETHUECKYIO U IOTEHIIMANBbHYIO SHEPTHUIO B cpeHel Touke myTu. COnMpoTUBICHUEM BO3yXa MpeHeOpeyb.

3. U3 opyaus maccoit 5 T BeuteTaet cHapsaa Maccoit 100 kr. Kunetnueckast sneprus cHapsna npu Beutete 7,5 M/Ix. Kakyro
KHHETHUYECKYIO SHEPTHIO MOIyYaeT OpyAne BCIEACTBUE OTAAYH?

4. bpycok maccoit m; = 500 r cockalib3bIBaeT MO0 HAKJIOHHOM TIOCKOCTH C BBICOTHI 0,8 M U, IBUTAsICh IO TOPU3OHTAIBHON
MOBEPXHOCTH, CTalKUBAETCS C HEMOABMXKHBIM OpyckoM Maccod mp; = 300 r. Cuuras CTOJKHOBEHHE abOCONIOTHO
HEYNPYTHM, ONpENeNUTe OOIIyI0 KHHETHYECKYI0 SHEPTHI0 OpPYCKOB IIOCIE CTOJIKHOBEHMS. TpEeHHEM NpH JABM)KCHUH
npeHeOpeyus. CYuTaTh, YTO HAKIOHHAS IUIOCKOCTD IUIABHO MEPEXOJUT B TOPU30HTAIBHYIO.

5. Ilo ropu3oHTaNIBHON TOpOre MAJIbYUK TSHET caHu Maccoi 30 Kr 3a BepeBKY, HaNpaBieHHYIO o1 yrioMm 60 rpaaycoB kK
wrockoct nopory, ¢ cuord 100 H. Koad pumment tpenns 0,12. Onpenenute yckopenue caneil. KakoB myTs, IpOHICHHBINA
CaHsAMHM 32 5 C, €CIM B HA4YAJIbHBIII MOMEHT MX CKOPOCTh ObliIa paBHa HYJII0?

6. TopusoHTtanmpHas twiatpopma Maccoit 100 kr Bpamaercs BOKPYT BEPTHUKAIBHOW OCH, MPOXOMAIIEH uepe3 ICHTP
wiatopmsl, ¢ yactoroir 10 06/mun. UemoBek maccoit 60 Kr cTout mpu 3TOM Ha Kparo miatgopmbel. C Kakoil yacToToin
HAyHeT BpaulaThcs IUIaTGopMa, eciaM 4YeJoBeK mepeiaer or kpas miardpopmbl K ee 1eHTpy? Cumrarh Iuathopmy
OJHOPOAHBIM TUCKOM, a YEJIOBEKa C TOUEUHOI Maccoil.

7. lap nuametpoM 6 cM u Maccoii 0,25 Kr KaTUTCs 6€3 CKOJIBKEHHS 1T0 TOPH30HTAIFHON IIIOCKOCTH C YaCTOTOH BpaIeHUsS
4 00/c. HaliTi KMHETHYECKYIO SHEPTHIO II1apa.

8. MaxoBoe K0J1ec0, MOMEHT UHEPIIH KOTOporo 245 kr M?, Bpamaercs ¢ gactotoit 20 06/c. Yepes 1 MUHYTY Tocie TOTO,
Kak Ha KOJIECO MepecTall JeHCTBOBaTh MOMEHT CHJI, OHO OCTaHOBWJIOCh. HaliTh MOMEHT CHJI TpEeHHS W YuCiio 000pOTOB,
KOTOpOE CJIeTajio KOJIECO [0 ITIOJIHOM OCTaHOBKH TOCIe IpeKparieHus aeiictBust cui. Kojeco cuutaTh OJHOPOJHBIM
JIICKOM.

9. C KaKoiif CKOPOCTBIO JIBHXKETCSI YAaCTHUIIA, €CIIN €€ PENIITUBUCTCKAS Macca B TPH pasa OoJIbIle MacChl TIOKOS.

2 cemecTp

3ananus no remam 5-6.

1. B 6anmnoHe BMECTUMOCTBIO 5 JI coiep kuTcs kKuciopoa Maccoit 20 r. OnpenennTs KOHIICHTPAITUIO MOJIEKY B OayuioHe. 2.
Onpenenuts KHHETUYECKYIO SHEPIHIo, MPHUXOAIIYIOCS B CpPelIHEM Ha OJHY CTENEeHb CBOOOIBI MOJIEKYNBI a30Ta, HpHU
temneparype T = 1kK, a Taxke CpemHIOI0 KHHETHYECKYIO SHEPTHIO IOCTYHNATEIHHOTO IBIDKEHHS, BPAIIaTEIbHOTO
JIBIDKCHUS M CpEIHEEe 3HAUC€HHUE MTOJTHONH KHHETHIECKOH SHEpTHH MOJIEKYJIbI.

3. Konba BMecTUMOCTBIO 6 J1 COAEPKUT HEKOTOPbIi ra3 maccoit 0,5 r mon aasienueMm 200 kx Ila. OnpeaenuTs cpeaHIO0
KBaPaTUYHYIO CKOPOCTb MOJIEKYJ rasa.

4. Haiitu Maccy BO3AyXa, 3alOJHSIONIET0 ayJUTOPHUIO BbICOTOM 5 M M miomaasio 200 m2. lanenue Bozayxa 100 Ila,
Temneparypa nomeienus 170 C.

5. B cocyne Haxogutcs macca ml =10 r u macca m2 = 15 r asora. Haiitu nnotHocTs cMecu npu temneparype 270C u
nasnenuu p =150 kIla.



6. Pa3HOCTh yIENbHBIX TETUIOEMKOCTEH HEKOTOPOTO NIByXaToMHOro raza paBHa 260 Jlx/kr K. Haiit MomspHyt0 mMaccy
ra3a ¥ ero yJelbHbIC TEIUIOEMKOCTH IIPU IIOCTOSHHOM 00BbEME U MPH HOCTOSTHHOM JIaBJICHHU.

7. Azor maccoit Skr, mHarperbii Ha AT = 150 K, coxpanwyn Hen3MmeHHBIH 00beM V. HallTH KOJMYECTBO TEIUIOTHI,
COOOIIIEHHOE Ta3y, H3MEHEHNE €r0 BHYTPEHHEH SHEPTUH, COBEPIICHHYIO I'a30M paboTy.

8. UneanpHenii ra3 coepmaet mukia KapHo. Temmeparypa oxmaaurens pasHa 290 K. Bo ckompko pa3 yBemwmautcst KIif
UKIIA, €CIM TeMneparypa oxnaautens noseicutcs oT 400 K mo 600 K.

9. HaliTu KHHETHUECKYIO YHEPTHIO BCEX MOJIEKYJ B 2 T renus npu temneparype 300 K.

10. HaiiTu KHHETHYECKYIO 3HEPTHUIO BpPaIlaTeILHOTO ABMKEHHSI BCeX MOJIEKYJ B 2 T kuciaopoja npu temmneparype 200 K.

3 cemectp
3aganusa mo teme 7.

1. HezapskeHHas IIUHKOBAs MJIACTUHKA NPH OCBELIEHUH NoTepsiia 4 anekTpoHa. Kakum cran 3apsn miactunku? 2. Ot
KaIlId, IMEBIIEeH JIeKTpUYeCcKHii 3apsn +2e, oTAeIuIach Kamis ¢ 3apsaoM +e. Kak n3MeHuics Moaynb 3apsijia Kariu.

3. Ha 1Byx 0IMHAaKOBBIX METAJUINYECKHUX [IAPaxX HAXOJUTCS MOJIOKHUTENBHBIHN 3apan +Q 1 oTpunarensHbIi 3apsan 7Q.
Kakum cTaHeT 3apsj mapoB 1ociae CONPUKOCHOBEHNUS ?

4. JIBa TouedHBIX 3apsAaa, HAXOsICh B Bo3ayxe (€=1) Ha pacctossHuu 20 cM ApYT OT Apyra, B3aUMOAEHCTBYIOT C HEKOTOPOH
cuiioil. Ha kakoM paccTOSIHUM Hy)KHO IOMECTHTH 3apsiibl B Macie (€=5), YTOOBI MOJMYYHUTh Ty K€ CHITy B3aUMOAEHCTBUS?

5. HanpspkeHHOCTH 10J1s1 B HeKOTOPOi# Touke 0,4 kB/M. OnpeaenuTs BENWIHHY CHIIBI, C KOTOPOM MOJIE B 3TOI Touke OyaeT
neiictBoBath Ha 3apsng 4,5 MK
6. [Iea Toueunsix 3apsna 4 HKir u 2 51K pacnonosxens! Ha pacctosHun 60 cM. HalTH HanpsHKEHHOCTH 3IIEKTPUIECKOTO
TIOJIA B TOUKE, JIEXKAIIEH IMOCEpPEANHE MEXKIY 3apsJaMu.

7. Metannuueckuil map paauycoM 5 cM HeceT 3apan q=10 uKi. Onpenenuts noTeHIuan 3J1eKTPOCTATUYECKOTO MO Ha
MIOBEPXHOCTH I1apa.

8. JIBa 3apsina mo 6 HKi kaxnelii HaxoxasTes an paccrosauu 100 cM apyr ot apyra. Kakyio paboTy Hasio COBEpIINTb,
4TOOBI COTM3UTH UX 10 paccTossHuit 50 cm?

9. Kakyto ckopocTh IpHOOpETAET IEKTPOH, MPOJICTEBIINMA YCKOPSIONIYIO pa3HOCTh oTeHuanoB 104 B? 10. Yemy paBHa
3JIEKTPOEMKOCTh IJIOCKOTO BO3IYIITHOTO KOHACHCATOPA C KBAAPATHBIMU INTACTHHAMHU O cTOpoHOH 10 cM,
PacIoI0KeHHBIMHU HA pacCTOSHUN 1 MM pyT OT npyra?
3aganuda nmo teme 8.

1. B teuenue =20 ¢ cuia Toka paBHOMepHO Bo3pacTtana ot 0 10 5 A. Kakoii 3apsix Obu1 iepeHeceH?

2. Karymka u3 MmenHo# npoBoJioku uMmeet conpotusienue 10,8 Om. Macca MegHol npoBosioku 3,41 kr. Kakoit 1iauHbl 1
KaKoro JuameTpa IMpoBOJIOKa HaMOTaHa Ha Katymike? (yaenpHoe conpoTusienue meau 1,7-10?8 Om-M, MI0THOCTD MeIH

8,9-103 xr/m3.

3. HaiiTu manenue noteHuyana Ha MeIHOM npoBoje AauHoi 500 M 1 AMaMeTpoOM 2 MM, €CIIM TOK B HeM 2 A. 4.
OmnpenenuTs IWIOTHOCTH TOKA B CTAILHOM NPOBOJHUKE UTHHOH 10 cM, eciii MpoBOA HAXOANUTCS MO HanpspKeHueM 6 B.

5. Kakue conpOoTUBIEHHSI MOXKHO TIOJYYUTh C MOMOIIBIO TPEX PE3UCTOPOB CONMPOTUBIEHUEM N0 2 OM Kaxkasi? 6. [IBa
pesucropa c conporuBieHus M R1=16 Om u R2 =24 Om, coeAMHEHHBIE [TOCIE0BATENBHO APYT C APYTrOM, MOAKIIOYEHBI K
ucrouyHuky ¢ 9J1C 12 B u BHyTpeHHUM conpoTtuiieHueM r = 2 Om. Ha nepBom conporunenuu R1 BeienseTcss MOLIHOCTh
P1, Ha conporusnennu R2 mouinocts P2. YUemy paBHo otHouieHue P1/P2?

7. batapeiika i kapMaHHOTO (hOHApPsI 3aMKHYyTa Ha peoctart. [Ipu conpoTuBieHun peocrara 1,65 OM HampsbKeHHE Ha HEM
pasHo 3,3 B, a npu conpotuBnenuu 3,5 OM Hanpspkenue 3,5 B. Hailiqute 9/IC u BHyTpeHHEe CONMPOTUBIICHHE OaTaperKu.

8. Imerotcs nBe lamnbl Ha HanpsbkeHue 220 B, onHa U3 KOTOpBIX paccunTaHa Ha MomHOCTh 60 BT, npyras wa 100 Br.
ComnpoTHBIIEHUE KaKO JIaMITbI OOJIbILIE U BO CKOJIBKO pa3?

9. Kak n3MeHnTCS KOJIMYECTBO TEIUIOTHI, BEIJIENIEMOE AIICKTPHUECKOH TUTUTKOM, €CiIM ee CIIMpatb YKOPOTUTH BABOE?

10. DnemeHT ¢ BHyTpeHHUM conpotusienreMm 4 Om u D/1C 12 B 3aMKHYT poBOAHUKOM ¢ conpotuBieHueMm 8§ Om. Kaxoe
KOJIMYECTBO TEIUIOTHI Oy/ET BBIIENATHCS BO BHEIIHEH yacTy 1enu 3a 1 ¢?

3aganuda mo reme 9.

1. HaliTi MHIYKIWIO MAarHUTHOTO TIOJISI B TOYKE, OTCTOSIIEH Ha PACCTOSIHUM 2 M OT OECKOHEYHO MJIMHHOTO IPOBOJA, IO
KOTOPOMY T€4eT TOK 5 A.

2. Pemmts npenpIayniyto 3aqady Mpy YCIOBUH, YTO TOKH TEKYT B OJTHOM HallpaBlICHUH.

3. Omnpenenuth MOIYJIb CWIBI, JEHCTBYIONEH HAa MPOBOAHMK JUTHHONH 20 M mpu cwie Toka 10 A B MarHuTHOM TOJiE C
uaaykueit 0,13 T, ecnu yroi o MeXay BEKTOPOM MarHUTHOW MHITYKIIMH U POBOIHUKOM paBeH a) 90°; 6) 30°.

4. TIpsmo#t TpoOBOJ, MO KOTOPOMY TedeT TOK | KA, pacmoiokeH B OJHOPOJHOM MarHHTHOM TIOJIE€ IEPIIEHANKYISIPHO
muHAAM HHAYKIMH. C Kako# ciiIoi AeHCTBYeT MoJIe Ha OTPE30K MPOBOAA [UTMHOW 1 M, ecli MarHWTHAs MHAYKIUsApaBHA |
Tn?

5. Ha mpoBognuk juHOM 50 cM, HaxoAsuuiics B OJHOPOJHOM MAarHUTHOM Iojie ¢ MarHUTHOM uHaykuueit 0,1 T,
neiictyet cuna 0,05 H. Haiftu yron Mex 1y HanpaBiIeHUEM CHUJIBI TOKA M BEKTOPOM MarHUTHOM MHIYKIIMHU, €CIH CUJIa TOKa
paBHa 2 A.

6. Ilpssmoii npoBoj uHOM 10 cM, o koTopoMy TedeT Tok 10 A, HaxoauTCA B OJHOPOAHOM MarHUTHOM I0JI€ C UHAYKIUEH
0,01 Tn. Haiitu yron mexny HanpaBiaeHueM BekTopa B u Toka, eciu Ha poBof aeiictByer cuna 10 mH.



7. B marautHOM Tonie ¢ mHayKimei 0,1 Ti pacnonoxeH cTepkeHb JJIMHOW | M, KOTOPBIM ABMKETCS MEPIIEHANKYIISIPHO K
HaNpaBJICHUIO JMHUM MarHUTHOW MHIYKIHH CO CKOPOCThIO 5 cM/c. OmpenennTh MOTOK MarHUTHONW HHIYKIHMH CKBO3b
MIOBEPXHOCTh, KOTOPYIO 00pa3yeT CTePKEHb MEPEMEICHNH 3a | CeKyHTy.

8. IIpoTOH | 37MEKTPOH, IBUrasiCh C OJMHAKOBOM CKOPOCTHIO, BIETAIOT B OZHOPOAHOE MarHUTHoe moie. Bo ckosmbko pas
panuyc KpUBH3HBI TPAGKTOPHUHU NPOTOHA OOJIBINE pailyca KPUBU3HBI TPAEKTOPHH JIEKTPOHA?

9. Kaxo#t Bemmumubsl DJIC wHAYKIUH BO30yXmaeTcs B KOHType, ecind B HeM 3a 0,1 CeKyHIBI MarHUTHBIH TOTOK
paBHOMepHO u3Mensiercs Ha 0,05 B6?

10. 3a kakoll HPOMEKYTOK BpEeMEHHM MarHWTHbIH NMoTok m3menutcs Ha 0,04 BO, ecim B koHType Bo30yxmaercs DJIC
uHaykuu 16 B?

3aganus mo remam 10-11.

1. IIpenmeT HaXOAMUTCS OT IUIOCKOTO 3epKana Ha paccTossHuM 20 cM. Ha kakoM paccTOSHUM OT MpeAMeTa OKaXeTCs ero
n300pakeHne, eciiv IpeaAMeT OTOIBUHYTh Ha 10 cM oT 3epkana?

2. Ha crexistHHYTO IIaCTHHKY, TIOKa3aTeNb IPEIOMIICHI KOTOpo# 1,5, magaer yd cBeta. HalTi yron mageHus Jryda, eciu
yroJl MeXAY OTPaKEHHBIM U MIPEJIOMIIEHHBIM JIyuyamu 90°.

3. AGCOMOTHBIE TIOKA3aTeIH TPEJIOMIICHHS alMasza W CTeKJIa COOTBETCTBEHHO paBHHI 2,42 m 1,5. KakoBo oTHomeHme
TOJIIIMH 3TUX BEIECTB, €CIIM BPEMS PAcIIpOCTPAHEHHUS CBETA B HUX OAWHAKOBO?

4. OnpenenuTs NpeeTbHBIN YToM nafeHus Jyda Ha TpaHully pasaena crekia (nl=1,5) u Bogsr (n2=1,33).

5. 'my6una BombI B Bomoeme paBHa 2,5 M. Habmromarens cMOTPHT Ha MpEOMET, JICKAIIUi Ha IHE, IPUYeM JIyd 3peHUs
HOpPMaJIeH K IOBEPXHOCTH BOABL. OIpenenuTs KaxKyIIeecs pacCTOSHHE MpeIMeTa OT MOBEPXHOCTH BOAbL. Ilokaszarenms
npenaomieHus Bogsl 1,33.

6. [Tpu xaKoM ycloBUM coOHparowias JINH3a MOXKET JIaTh H300paKeHUe MPeAMETa, paBHOE 10 pa3Mepy caMoMy IpeaMery?
7. ®oKyCHbIE PAacCTOSIHUS TpeX JUH3 cOOTBEeTCTBEeHHO paBHHI 0,8 M; 250 cM; 200 mm. KakoBa omTudeckas cuiia KaKaou
JIUH3BI?

8. Pagmycsl KpUBU3HBI NMOBEPXHOCTEH MBOAKOBBINMYKION iMH3BI R1=R2=50 cm. IlokazaTens mpenomiieHUs MaTepHaja
nuH3b n=1,5. Halitu ontudeckyro cuny D nuH35L

9. Ilpeamer moMmemieH Ha pacCTOSHUHM 25 cM OT mepemHero ¢okyca cobOuparomieit nuH3BL. V300paxkeHne mpenmMera
MIOJTy4aeTcsl Ha pacCTOSHUM 36 cM 3a 3a1HUM (GokycoM. OnpenennTs (OKYCHOE pacCTOSHUE JINH3HI.

10. I'maBHOE (poKycHOE paccTosHIE ABOSKOBBITTYKIIoNW MUH3EI 50 cM. [Ipeamer BricoToi 1,2 ¢M mOMeIIeH Ha PacCTOSIHUN
60 cM ot nuH3EL [ 7e 1 KaKoi BBICOTHI H300pakeHUE TOTyIUTC?

11. Ha mudpakmuonnyto pemérky, nmeromyr nepuoz 2.10-4 cMm, HOpMalbHO MagaeT MOHOXpoMaTmdecKast BoiHa. [lox
yriom 30? HaOmogaeTcss MaKCHMYM BTOPOTO Mopsiika. Yemy paBHa JUTMHA BOJHBI MAIAIOIIETO CBETa?

3amanus no remam 12-13.

1. Onpenenure sHepruro oxHoro (oToHA: a) JId KpacHOTO cBera (A=600 HM); 0) I KECTKUX PEHTTEHOBCKHX Jydel
(A=0,01 um).
2. HaiiTi sHepruio, Maccy U UMIyJbc GOTOHA, €CIIM COOTBETCTBYIOLIAsl EMY JUIMHA BOJHEL 1,6 M.

3. OnpenenuTh KpacHyro rpaHuiy GoTosddekra 1 Kanus, eciu pabora BeIXoaa paBHa 2,2 3B.

4. C KaKoil CKOPOCTBIO JIOJDKEH JBHIAThCS DIIEKTPOH, YTOOBI €r0 KMHETHYeCKasl YHeprust Obuia paBHa SHEpPruu (oToHa C
JUTMHON BOJHBI A=520 aM?

5. Haiiti mMHy BOJIHBI BJIEKTPOHA, JIETSIIETo co ckopocThio 108 cm/c.

6. [Ipoton netut co ckopocThio 4,6-104 m/c. Kakast miiHa BOTHBI COOTBETCTBYET STOMY MPOTOHY?

7. HeompeieneHHOCTE CKOPOCTH 3JIEKTPOHOB, IBIKYIIUXCS BIOIb ocH abcuucc, coctarisieTr Av=102m/c. Kakoa mpu sTom
HEOIIPEIeIEHHOCTh KOOPANHATHI X, OTPEACIIIONIEH MECTOMOIOKEHHE DIIEKTPOHA?

8. Bpems cymecTBoBaHUSI BO30YKIEHHOTO COCTOSIHMS sijiep umeeT mopsagok 1012¢. KakoBa HeomnmpeneaeHHOCTh YHEPTUI
AE KBaHTOB, HCITyCKaEMBbIX siApaMu?

9. Ha ckoibKO H3MEHMIIACH SHEPTHS AIEKTPOHOB B aTOME BOJOPOA MPH M3ITydeHUH (OTOHA ¢ IITHHOH BOMHEI 4,8-10?77 M?
10. Onpenenuts IIMHY BOJIHBI M3JYy4EHHs IPH IEpexojie aToMa BOJAOPOJa M3 OJHOTO IHEPTreTHYECKOI'O COCTOSIHHS B
npyroe. PazHuma B 3Heprusax 3Tux cocrosiaui 1,89 3B.

4.2. OueHOYHbIE CPeCTBA MPOMEXKYTOYHOI aTTecTAlMU

1 cemectp

4.2.1.19xk3amen

4.2.1.1. Ilopsaaok npoBeaeHuUsl.

[To gucnuIuIMHE IPEeIyCMOTPEH AK3aMeH. DK3aMeH MPOXOIUT 1o OmieraM. B xakom Omiere 1Ba Bompoca.

OK3aMeH HaleJIeH Ha KOMIUIEKCHYIO IIPOBEPKY OCBOCHHS MWUCIMIUIMHBL OOydJaroumiics MojydaeT BOIPOC
(Bompocel) nub0 3amaHue (3agaHUs) W BpeMs Ha IMOATOTOBKY. ODK3aMeH NPOBOJUTCS B YCTHOW, MUCHBMEHHOW WIIH
KOMIBIOTepHOH popme. OnieHNBaeTCs BIAaJCHNE MaTEPHAIOM, €0 CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh MTPUMEHSTh HYKHBIE
3HaHWA, HABBIKU 1 YMCHUSA IIPU aHAJIN3E HpO6IIeMHBIX CI/ITyaHI/Iﬁ " pCIICHUU MPAKTHUYCCKUX 3aﬂaHHﬁ.

4.2.1.2. Kpurepuu oneHuBaHus.

VYCTHBIN OTBET Ha TEOPETHYECKUH BOIIPOC 10 KYPCY AUCIUIUIMHEI

22-25 6aJJ10B CTABUTCH, €CJIM 00yUYaIOIMiics:



OOyyJarommiics TPOJEMOHCTPUPOBA BCECTOPOHHEE, CHCTEMAaTHIECKOe U TTyOOKOe 3HaHUE YIeOHO-TIpOrpaMMHOTO
MaTepHaia, yMEeHHEe CBOOOTHO BBIMONHATH 3aJaHUS, MPEIYCMOTPEHHBIE MPOTPaMMOHN, YCBOMII OCHOBHYIO JIUTEPATYpPy H
3HAaKOM C JIOTIOJIHUTEIHHOM JTUTEepaTypoid, peKOMEHAOBAaHHOMN MPOTPaMMOl JUCITUILINHEI, YCBOMII B3aNMOCBS3b OCHOBHBIX
MOHATHI TUCIMIDIMHEI B X 3HAUCHUH U IPHOOpeTaeMoil podeCcCruu, MPOSIBUI TBOPUECKHIE CIIOCOOHOCTH B TOHUMAHHH,
W3JI0KEHUN ¥ UCTIOIB30BaHUH YUIEeOHO-TIPOTPaMMHOTO MaTepHaa.

18-21 6a/j10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

OOyuaronuiicss MPOJCMOHCTPUPOBAT MOJHOE 3HAHUC YYCOHO-NPOrPAMMHOIO MaTephalia, YCICIIHO BBIMOIHIII
MPEyCMOTPEHHBIC IPOrPAMMOH 3aJ[aHuUs, YCBOUII OCHOBHYIO JINTEPATYPy, PEKOMECHIOBAHHYIO MPOrPaMMOU TUCIUTUIAHBL,
MoKa3all CHCTEMATHYCCKHI XapakTep 3HAHWN 10 JUCIUIUIMHE U CIIOCOOCH K UX CaMOCTOSATCIHLHOMY IOMOJNHCHHIO U
OOHOBIICHHIO B X0JI¢ AaJbHEUIIeH y4eOHOH paboThI U MPOGECCHOHATBHOM eI TEILHOCTH.

14-17 6an10B cTaBHUTCS, €CJIU 00yJaroIHuiics:

OOyyvaromuiicss TNPOAEMOHCTPUPOBAJ 3HAHHUE OCHOBHOIO Y4eOHO-TIPOrpaMMHOTO Marepuaisa B oObeMe,
HEOOXOIUMOM ISl ajbHeHIIed ydeObl W IpeacTosniell paboThl Mo NpodeccHu, CIpaBUIICS C BBITIOJHCHHUEM 3aJaHUMH,
MPEAYyCMOTPEHHBIX TPOrPAaMMOI, 3HAKOM C OCHOBHOHM JIUTEPATypOH, PEKOMEHIOBAaHHOM MpPOrpaMMON TUCHUIIIINHBI,
JOMYCTHJI TIOTPEITHOCTH B OTBETE HA DJK3aMEHE M IPH BEHINONHEHHH SK3aMEHAIIMOHHBIX 3aJaHuil, HO oOmamaer
HEOOXOIUMBIMH 3HAHHUSAMH JUTSI UX YCTPAHEHUS 10T PYKOBOACTBOM IIPEIIO1aBaTeIs.

0--13 6a/1JIOB CTABUTCS, €CJIH 00yUalOUIHiics:

OOyyJarommiics TPOACMOHCTPHPOBAI 3HAHWE OCHOBHOTO Y4eOHO-TIpOTpaMMHOrO0 MaTepuaiga B oObeMme,
HEOOXOMUMOM JJIsl NalbHEHIIeH y4eObl U MPEencTosAIield paboThl MO MPOQPECCHU, CIPABUIICS C BBHIOJHCHUCM 3allaHMUIA,
IPEAYCMOTPEHHBIX INPOrPaMMON, 3HAaKOM C OCHOBHOM JMTEpPaTypod, PEKOMEHJIOBAaHHOW IPOrpaMMOM AMCLHMIIIMHBIL,
JOMYCTHJI TOTPEIIHOCTA B OTBETE HA OJK3aMCHE W IPU BBINOJIHCHUH SK3aMEHAIIMOHHBIX 3alaHuil, HO 00JamacT
HEOOXOIUMBIMHU 3HAHUSAMHU ISl KX YCTPAHCHUSI MTOJT PYKOBOCTBOM IPEIIOIaBaTeIs.

4.2.1.3. OueHo4yHbIe CpeACcTBA.

Dopmyruposku 3a0aHull

Bonpocwt k sx3ameny

6. OcHOBHBIC IOHATHS KHHEMATHKH CKOPOCTh U YCKOPEHHE TOUKU

7. KunHematuka MaTepHaIbHON TOYKH IPHU MPSIMOIHHEHHOM JIBHKCHUU.

8. KpuBonmueliHOe ABIKCHHE MaTepPHATBHON TOUKH.

9. BpamarensHOe ABIKEHHE TBEPJOTO Tella BOKPYT HEMOABWKHON ocH. CBs3b MEXKAY JMHCHHBIMH W YTJIOBBIMH
BEJIMYMHAMHU.

10. OcHOBHEIE TOHSTHS, 3aKOHBI U 3a1a4d JUHAMUKH.

11. TIpeoGpazoBanus ["annmnes. MexaHUUeCKUI IPUHIUIT OTHOCUTEIBHOCTH.

12. Cunel B ipupoe.

13. PaboTa u MOIIIHOCTb.

14. Mexanuueckasi YHeprusi.

15. 3akons! HeroTOHA 17151 CHCTEMBI MaTepPHANBHBIX TOUEK. 3aKOH COXPaHCHHS UMITYJIbCA.
16. 3akoH coxpaHEHHI MEXaHUIECKON YHEPTUU B KOHCEPBATUBHOM CHCTEME.

17. CoynmapeHus AByX Tell.

18. MomeHT criTbl. MOMEHT MHEPIIHH.

19. MoOMEHTHI HHEPITUH TEIL.

20. Kunernyeckast SHEpTHsl BpalICHUS TBEPAOTO TEJa.

21. Pabora npu BpaiieHuH TBEPAOTO Tea.

22. MoMeHT uMITyJIbca. 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa.

23. MexaHnuyecKue KoJIeOaHUsI U BOJIHBI

24. KonebarenbHoe ABIKEHHE. [ apMOHHYECKHE KOJICOaHusI.

25. JluddepennmansHoe ypaBHeHHE CBOOOAHBIX Koniebauuid. [Ipocreiinme MexaHu4Yeckne KoyiedaTeIbHbIE CUCTEMBI.
26. DHeprust rTapMOHUYECKUX KOJIeOaHUH.

27. Cnoxenne xojeOaHU OTHOTO HAIIPABIICHHUS.

28. CnoxeHre B3aUMHO TIEPICHINKYIISIPHBIX KOJTeOaHHH.

29. 3aryxatomue KonebaHus

30. BremyxaeHHbIe KoeOaHus. Pe3oHaHc.

31. BomHOBEIE IIpoOIIECCH. Y paBHEHHE OeTyIiel BOJTHEIL.

2 cemecmp

4.2.2. 3auem

4.2.2.1. Ilopsiaox npoBeaeHHsI.

[To ngucrumumHEe HpPEeayCMOTPEH 3adeT. 3adeT HpoXoauT mo Ommeram. B kaxmom Omiere nBa Bompoca. 3ader
HaIleJIeH Ha KOMIUIEKCHYIO TIPOBEPKY OCBOEHUS TUCIUILUIMHEL. OOyJaroImuiics moaydaeT BOonpoc (BOMpoCk) 00 3agaHne
(3a1aHus) ¥ BpeMsl Ha TIOATOTOBKY.

3a4er MPOBOJUTCS B YCTHOM, MMCHbMEHHON MM KOMIbIOTEpHOH (opme. OueHuBaeTcs BilaJicHUE MaTepHaIoM, €ro
CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh NMPUMEHSATh HY)KHbIE 3HaHUS, HABBIKM M YMEHUS IIPH aHaIN3€e MPOOIEMHBIX CHUTYyalui
U pEIIeHUH NPaKTHYECKNX 3a/1aHHH.

4.2.2.2. Kpurepuu onleHUBaHH.



YCTHBIN OTBET HA TEOPETUYECKUM BOMPOC IO KYPCY AUCIUIUTHHBI

13-25 6a/1710B CTABHUTCS, €CJIH 00yUaIOLIHiics:

OOyyJarommiics 0OHapYXWJI 3HAHWE OCHOBHOTO Y4eOHO-TIPOTPAMMHOIO MaTepuana B o0beMe, HeOOXOTUMOM IS
nmanpHeHmel yae0s! u mpeacTosimeii paboTsl O CIEMaIbHOCTH, CIIPABIIICS C BRITOTHEHUEM 3aJaHHH, IPEAYCMOTPEHHBIX
MIPOTPaMMO¥ TUCTITUTUIAHBL.

0-12 6aJ/s10B CTABUTCS, €CJIM 00yYaKOIIHIiCs:

OOyuaronmiicss 0OHAPYKUJ 3HAYUTENBHBIC MPOOETBl B 3HAHUSX OCHOBHOTO Y4YeOHO-IIPOrpaMMHOTO MaTepHaia,
JOMYCTHJ TIPUHIUITUANBHBIC OIMUOKH B BBIMOJHCHHM MPEIyCMOTPCHHBIX NPOTPaMMOM 3aJaHWid W HE CHOCOOeH
MPOAOJKUTE OOYYCHHWE WU MPHUCTYNUTh 10 OKOHYAHWM YHUBEPCUTETa K NPO(ECCHOHANBLHOU MAEATCILHOCTH 0e3
JTOTIOJTHUTEIIBHBIX 3aHATHI TI0 COOTBETCTBYIOIICH JUCIUILTHHE.

4.2.2.3. OneHo4HbIE CpeCcTBA.
Dopmyruposku 3a0aHull
Bonpocut k 3auemy

Ocuornslie npeacraBieHns MKT razos.

CrartucTuuecKuil ¥ TEPMOANHAMUYECKHH ITOIXOBI K M3YYEHHIO MAKPOCKOITMUECKIX CHCTEM.
OCHOBHBIE NIPECTaBICHNS MOJICKYISIPHO-KMHETHIECKON TEOpHH Tra3oB. MneanbHsli ras.
OcCHOBHOE ypaBHEHNE KHHETHYECKOH TEOPHUH Ta30B.
CpenHsis KHHETHUECKasi SJHEpTHsl IOCTYNATENbHOTO ABIKEHHS MOJIEKy .3akoH JlanbToHa.
I'a3oBbIe 3aKk0oHEI. YpaBHeHHe MeneneeBa-Knaneipona.
Pacnpenenenue ckopocreil MoeKyJ 1o Makcsety.
Bapomerpuueckas ¢popmyna. 3akoH pacnpeznesienus bombimMana.
Buytpennss sneprus. Temnora u padora.
[epBoe Havano TepmoauHamMuku. Pabota, coBepiiaemast ra3oM MpH U3MEHEHHAX 00beMa.
0. IIpuMeHeHHE NEpBOTroO Havana TEPMOIMHAMHUKH K H30TIPOLIECCaM.
1. AnmmabatHsrii mporece. YpaBHerus [lyaccona.
12. Kpyrosoii mpornecc. TertoBas MammHa.
13. OG6patumsle u HEoOpaTHMBbIe poriecchl. Lukiel. Bropoe Havwano tepMoauHaMUKH.
14. TenmoBble MaIIWHBI.
15. Iuxna Kapso.
16. KIIJ mukiaa Kapso.

RPBoOo~NoGR~WNE

3 cemecTp

4.2.39k3amen

4.2.3.1. Ilopsipox npoBeeHHsI.

Mo pucuuniuHEe MperyCMOTPEH K3aMeH. DK3aMeH MPOXOANT 1o OmieraM. B kaxom Omiere n1Ba Bompoca.

OK3aMeH HalelieH Ha KOMIUIEKCHYIO IIPOBEPKY OCBOCHHS AWMCHMIUIMHBL. OOydarommiicst IMOJydaeT BOIPOC
(Bompocsl) nmmbo 3amaHue (3aJaHWs) W BpEeMs Ha MHOATOTOBKY. DK3aMEH IPOBOJMTCS B YCTHOW, NMHCBMEHHOW WM
KOMITbIOTepHOH opme. OrieHuBaeTCs BiIaeHHE MaTepralioM, ero CHCTEMHOE OCBOEHHE, CITIOCOOHOCTh IPUMEHATH HY>KHBIC
3HAHMS, HABBIKK M YMEHUS MTPH aHAIN3€ MPOOJIEMHBIX CUTYallMi U PEIICHUHN NTPAKTHUECKHUX 3aTaHUH.

4.2.3.2. Kpurepuu oueHuBaHus.

VYCTHBIN OTBET HA TEOPETUUECKUN BOIIPOC 110 KypCy IUCLUIUIMHBL

22-25 6ajJI0oB CTABUTCS, €CJIH 00yUalomuiics:

OOyy4arouuiicsi NPOJEMOHCTPUPOBAI BCECTOPOHHEE, CUCTEMATHYECKOe U IIyOOKOoe 3HaHHe y4eOHO-IPOrpaMMHOTO
MaTepHajia, yMeHHe CBOOOIHO BBINOJHATH 3aJaHUS, MPETYCMOTPEHHBIE MPOTPaMMOMN, YCBOMJI OCHOBHYIO JIUTEPATypy U
3HAKOM C JIOIIOJIHUTEIbHOU JIUTEPaTYpPOU, PEKOMEHIOBAaHHON IPOrpaMMOM TUCLUIUIMHBI, YCBOUI B3aUMOCBSI3b OCHOBHBIX
MOHATHH TUCIUIUTMHBI B UX 3HAUEHHUH JJIsI TproOpeTaeMoi podeccuu, NpOsSBUII TBOPUYECKHE CITIOCOOHOCTH B IOHUMaHNH,
W3JI0KCHHUH M MCIIOIb30BaHNH Y4eOHO-TIPOrpaMMHOT'O MaTepHaa.

18-21 6an110B cTaBHUTCS, €CJIM 00yJarOIMiics:

OOyy4aromuiicst TPOJEMOHCTPHPOBAN TIOJHOE 3HAHWE YYEOHO-IPOTPAMMHOTO MaTepHaja, YCIHEIIHO BBITOIHMI
IIPeJyCMOTPEHHBIE IPOrPpaMMOH 3aJjaHUsl, YCBOMII OCHOBHYIO JINTEPATypPy, PEKOMEHOBAaHHYIO MPOrpaMMON JHCHIUILINHBI,
MOKa3aJl CHCTEMAaTHYEeCKHH XapakTep 3HAHUM MO JUCHUIUIMHE M CIIOCOOEH K MX CaMOCTOSITEIbHOMY HOIOJHEHHIO H
OOHOBIICHHIO B X0/1€¢ JaJbHEUIIeH ydeOHON paboTHl M PO ECCHOHATIBHOMN e TeTbHOCTH.

13-17 6a1710B CTABHUTCS, €CJIU 00YYAIOIMIACS:

OOyuarommiicss POAEMOHCTPHUPOBAT 3HAHWE OCHOBHOTO YYeOHO-TIPOTPaMMHOIO MaTepuaia B oObeme,
HE0OXoIuMOM ISl ajbHeHeld yueObl W TpeacTosmiell paboTel Mo nmpodeccud, CIpaBHIICS C BBIMOJHEHUEM 3aJaHUM,
IPEAYCMOTPEHHBIX IPOrPaMMON, 3HAKOM C OCHOBHOM JMTEpPaTypod, PEKOMEHJIOBAaHHOW IPOIpaMMOM AMCLMILIMHBI,
JIOTTYCTHJI TIOTPEITHOCTH B OTBETE HA DJK3aMEHE M TPH BHINOJHEHHHM HK3aMEHAMOHHBIX 3a/JaHUi, HO oOmamaer
HEOOXOAMMBIMH 3HAHUSIMH ISl UX YCTPaHEHHs MO0/ PYKOBOJICTBOM IIPETIOIaBaTes.

0--12 6aJI0B CTABUTCS, €CJIH 00yJarOMIuiics:

OOyyvaromuiicst TNPOAEMOHCTPUPOBa]l 3HAHHE OCHOBHOIO Yy4eOHO-TIPOrpaMMHOTO Marepuaia B  oObeme,
HEOOXO0AMMOM JUIsl JabHelIel yueObl U npeacTosmeil paboTsl 1Mo Mpodeccuy, COpaBHIICS C BBIIOJIHEHHUEM 3aJaHuM,
IPEeJyCMOTPEHHBIX IMPOrpaMMOM, 3HAKOM C OCHOBHOM IHMTEpaTypod, PEKOMEHJOBAaHHONH NPOTrpaMMOH JUCLUILIUHBI,



JOIIYCTHUJI TIOTPCIMTHOCTH B OTBCTC Ha JK3aMCHE MW IIPU BBINOJHCHHUHU JK3aMCHAITMOHHBIX BaHaHHfI, HO o6naz[aeT
HEOOXOIUMBIMHU 3HAHHUAMU TSI KX YCTpaHCHHUA 11O PYKOBOJACTBOM ITPEIIOAaBATCIIA.

4.2.1.3. OueHo4YHbIe CpeaACcTBA.

Dopmyruposku 3a0aHull
Bonpocu k axzameny

o

3aKOH COXpaHEHUs IEKTPUUECKOro 3apsiaa. 3akoH KynoHa. DnekTpocTaTuueckoe moie.
HanpskeHHOCTh 37€KTPOCTaTUYECKOT0 MO, DNEeKTPUUECKUH AUTIOIIb.

Pabota nepemenieHus 3apsia B 3JIEKTPOCTATHIECKOM TOJIE.

IToreHmuan anekTpocTaTndyeckoro noist. CBsi3b MeXIy HaIpsKEHHOCTHIO M MOTEHIMAIOM. DKBUIIOTEHIIUAIEHBIE
MIOBEPXHOCTH.

IIpOBOIHUKY U AUINEKTPUKH B INEKTPUUECKOM TIOJIE.

OnexrpoeMkocTb. KoHAEHCATOPEI.

OHeprus MEeKTPOCTATHIESCKOTO OIS,

DNEeKTPUUECKUI TOK U €T0 XapaKTePUCTHKH.

3akon OMa aJ1s1 OZHOPOIHOTO yYacTKa IeTIH.

3akon Oma ams memu, coneprxkameii 9/]C (HeoTHOPOTHOTO yJIacTKa IIETIH).
[NapannensHOE U MOCTEIOBATEIFHOE COSTNHEHNE TIPOBOIHUKOB.

Pabota 1 MOIIHOCTP ANIEKTPUYECKOTO TOKA.

3akoH [xoynsa-Jlenua.

3akon buo-Casapa-Jlamnaca. [Tose mpsMoro u KpyroBoro Toka.

3akoH Ammepa. PaboTa B MAarHUTHOM 1oJie. MarHUTHBIN MOTOK.

OCHOBHBIE 3aKOHBI T€OMETPUUECKOM ONTHKY.

Tonkue muH3EL. opMyna TOHKOH TUH3BL. [locTpoeHne n300pakeHIi B INH3AX.
WnTepdepennus crera.

Hudpaxmus ceera. [Tpunmumn [oiirenca-Openens.

[onspuzanus ceera. CriocoObI MOTyYSHIS MOISIPU30BAHHOTO CBETA.

B3anMopeiicTBre CBETa C BEIIECTBOM.

KBanTOBBIE CBOMCTBA U3TYUYECHHUSI.

l'umoresa ae-bpoiis. Bonuer ne-Bpoitns. JJudpakiius 3JeKTPOHOB.

Mopenu ctpoenust atoma. OnbiTel Pesepdopaa no paccessHu0-4acTHIl.

IToctynatsr bopa. OnbiTel @panka u ['epia.

CriexTpaibHbIe CepUU aTOMa BOJOPOJIA.

Teopus atoma Bomopoa o bopy.

Ksanrossle uncna. ITpunmun [Taymu. CTpoeHne 3JeKTPOHHBIX 000I04eK aToMa.

OOm1ast KapTHHA BOSHUKHOBCHHS CIIEKTPOB. PEHTT€HOBCKOE M3ITyUCHHE.

CroHTaHHOE W MHIYNUPOBaHHOE M3TydeHus. ONTHYecKre KBaHTOBBIC TEHEPATOPHI (J1a3epHhl).
Crpoenne aToMHOTO siipa. OCHOBHBIE XapaKTEPUCTHKH sIIep. DHEPTHUs CBSI3U A1ep U NePEeKT Macc.
Snepusie cuibl. Moaenu siapa.

PangmoakTiBHOE H3ITyYeHHE M €T0 CBOMCTBA. 3aKOH PaJlHOAKTUBHOTO pacIaia.

SlnepHbIe peakuu U WX OCHOBHBIC THIIHL.

OCHOBHBIE XapaKTEPUCTUKH 3T€MEHTAPHBIX YaCTHII.
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