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1 IlepeyeHb IAHUPYEMBIX Pe3yIbTAaTOB 00YYEHHS IO NUCHHUIUIHHE "®H3HKA", COOTHECEHHBIX C
IUTAaHUPYEMBIMH pe3yIbTaTaMH OCBOEHHsI 00Pa30BaTe/IbHOM IPOrPaMMbI

OcBoeHME TUCIUIIIMHE HAalIPaBIeHO Ha (GOPMUPOBaHUE:
VHUBEPCAIbHEIX KOMITETEHITHIH:

YK-1 - Crioco6GeH OCyIIeCTBIATh NOUCK, KPUTUYECKUY aHATIN3 U CUHTe3 UHGOPMAIUK, TPUMEHITh
CHCTEMHBIN ITOAXO[ IJIS1 PelleHus IOCTaBIeHHIX 3aay

Pe3ynbTaThl O0y4YeHHSI IO AUCHHUIUIHHE ONPEeIsIIOTCSI MHIWKATOPaAaMH JOCTHXKEHHS
KOMIIeTeHI[HH
HMHaukaTop(bl) TOCTHIKEHHUS:

Vicnonb3yeT 3HaHUE GU3NYECKUX 3aKOHOB [1JIF PELIeHNs II0CTaBIeHHbIX 3aay.

Pe3ynbTaThl 00y4eHUS N0 JUCHUIUIHHE:

3uaTh: OCHOBHBIE 3aKOHH MEXaHWKH, MONEKYNIpHO# GOU3MKU U TePMOOUHaAMHUKU, 3JIE€KTPOCTATUKU U
3JIeKTpOMarHeTH3Ma, BOJIHOBOW M KBAHTOBOM ONTHKH, AAepHON QU3UKM ¥ QU3NKM 37eMeHTapHHX YaCTHI;
(Gbu3nYeCcKuil CMBICTT ¥ MaTeMaTHYeCKoe N300paxkeHrne OCHOBHBIX (GU3NUECKUX 3aKOHOB.

YMmeTs: CaMOCTOSITENIEHO aHAM3UPOBaTh GpU3nUecKue SBJIeHNS, IIPOUCXOOAIIE B IPUPOLE U Pa3IUYHbIX
YCTPOMCTBAX; CAMOCTOSITENILHO PaboTaTh CO CIPABOYHON JUTEPATYPOH; BEIIONHATL HEOOXOAUMEIE PACUETH U
OIIpefeNaTh TapaMeTpHl IIPOLIECCOB.

Brnamets: CoBpeMeHHBEIME MeTonaMu pelneHus Gpu3ndecKux 3afad U U3MepeHus IapaMeTpoB pas3uyHEX
IIPOIIECCOB B TEXHUYECKUX YCTPOUCTBAX U CUCTEMaX.

2 MecTo THCOHIUTHHEI "®u3uKa" B cTpyKType OIIOII GakaaBpHaTa

751 OCBOGHUS NUCLUUIIMHE HeOOXONWMEl 3HAHUS YMEHHUS, HaBHIKM U (MJIX) ONBEIT ITPObECCHOHANTBHON
LesATeIbHOCTH, II0IyYeHHbIe B paMKaX U3y4eHUs CIefyolX TUCIUIINE: MaTeMaTHKa.

OucnunnuHa BxoguT B bnok 1 Oucuunnuuel (Mmopynu) OIIOIL. Ilens OUCHUINIMHEL - ONydeHUE
00y4aroIUMUCS 3HAHUM, YMEHUH, HaBHIKOB U (MJIM) OIEITa TPOGECCUOHATIFHON eI TEIbHOCTH, HEOOXOOUMEIX 715
(GbOpMHUPOBaHUS KOMIIETEHINH, YKa3aHHHIX B IIyHKTE 1.

B o6nactu MareMaTuKu HeoOXOOUMO 3HATh TeOpUI0 NpenenoB, nuddepeHnManbHOe U HHTETPaibHOE
HCYUCIIeHU, pellleHre ONHOPOOHEIX ¥ HEOOHOPOLIHEIX fubdepeHNNanbHEX YpaBHEHUN.

3 00beM gUCHHUIUIMHBI "®H3HMKa" B 3aYeTHBIX eIHHHIIAX C YKa3aHHEM KOJIHYeCTBa
aKaJeMHYEeCKHX 9aCOB, BHIIeICHHBIX Ha KOHTAaKTHYI0O Pa0d0Ty 00ydJalouuxcsi C mpemnogaBareneM (1o
BHaM 3aHSITHH) U Ha CAMOCTOSITE/ILHYI0O Pab0OTy 00yJarOIIUXCsT

Ob1ast TPYROEMKOCTh IUCIUILTAHE "Ou3uka" coctaBnseT 10 3aueTHHX eguaull, 360 4acos.

KonmnuyecTBO 4acoB
(0 10)] 3 030

®opMma 00yueHHS

Kypc 1/CemecTtp 2
Bcero gacos 180 144

KoHTakTHasi padoTa 00y4alomuxcsA ¢ mpemogaBaTeneM (110 BUIAM
Y4EeOHBIX 3aHSITHH):

AynutopHas paboTa

Jlekyuu 32 6
JIabopamopHbie 3aHAMUS 32 6
IIpakmuyecKue 3aHsmus 32 6

BreaymuTtopHas paboTa

HHousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHble 8udbl yuebHol OesameabHOCMU

CamocTosiTeibHasi padoTa 84 122
dopMa NPOMeKYTOYHOH aTTeCTAHH 3ayeT 3auert /4
Kypc 2/Cemectp 3

Bcero uacos 180 216

KoHTakTHas padoTa 00y4arouuxcsi ¢ mpenogaBaresieM (110 BHIaM

y4eOHBIX 3aHSITHH):
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KonuuecTBO 4acoB

®opma 00ydYeHHsT 00 30 030
AynutopHas pabora
Jlexuyuu 32 6
JlabopamopHble 3aHsamus 32 6
IIpakmuyeckue 3aHaMUA 32 6
BHeaynmuTopHas paboTa
HHousudyanvHas paboma c npenodasamenem:
KoHcyabmauus u uHble sudbl yuebHoll OessimenbHOCMU
CamocTosiTeibHasi padoTa 48 189
®opmMa MPOMEKYTOYHOH aTTeCTAHUH 9K3aMeH /36[sx3ameH /9

4 Copep:kKaHHe TUCOHIUIMHEBI "®HU3HKa", CTPYKTYpHPOBaHHOE 10 pa3jgenaM (TemMaM)

4.1. JIeKIHOHHBIC 3aHATHSA

Pa3snen IUCHUIUIMHBI, TEMbI JIEKI[HA H HX COIepXKaHHe

TpyZoeMKOCTH B 4acax

(010 30

030

Kypc 1/ CemecTtp 2

180 144

Pa3pgen 1. MexaHuKa

1.1. KuneMaTuka

Knaccuueckasi MexaHuKa. [paHUIB NPUMEHHUMOCTH KJIAaCCUYECKOHU
MEeXaHUKH.

MarTepuasnbHasl TOYKa. XapaKTEPUCTUKN MEXaHUYECKOTO OBUKEHHUS: CUCTEMA
oTCcYeTa, IyTh, PafUyC-BeKTOp, lepeMelleHUe. YPaBHEHUS OBUXKEHUS.
CKOpOCTh U yCKOpeHUe. HopMmanbHOe U TaHTeHI[MalbHOe YCKOPeHUs. YToJ,
YTJIOBasi CKOPOCTh, YTJIOBOE YCKODPEHNUE.

1.2. IuHaAMHuKa

1.2.1. IuHaMuKa IOCTYyIaTeJIbHOTO OBUXKeHUS. VHepIuanbHLEE CUCTEMEI
oTcyeTa. [TepBhili 3aK0H HpioTOHA. [IOHSITHE MACCH U CHJTIHL.

Bropoit u TpeTtu 3akoHH HeioTOHA. LIeHTP MacC CUCTEMHI.

OcHOBHOe ypaBHEHUE [OUHAMUKK IIOCTYIATEeJIbHOTO [BUXKEHUS TBEPLOTO
TeNla. 3aKOH COXPaHEHUS UMIyJIbca Kak QyHIaMeHTalbHbY 3aKOH IPUPOAEL
U CBS3b €TI0 C ODHOPOTHOCTHIO IPOCTPAHCTRA.

1.2.2. [uHaMuKa BpallaTeJIbHOTO OBUXKEHUS. MOMEHT CUJIEI OTHOCUTEILHO
TOYKU U OCH.

MoMeHT uMIOynbCca CHUCTeMHE MaTepPHUAaJbHBIX TOUYEK U TBEPHOTO Teja
OTHOCUTENIbHO Hadaja KOOpAWHAT. MOMEHT MHepIUU TBEPHOTrO Tesa
OTHOCUTEeNbHO ocu. OCHOBHOe ypaBHeHUE OUHAMUKU BpallaTeNIbHOIO
OBUKEHUS TBEPHOIO Tejla. 3aKOH COXpaHeHUsI MOMEHTa UMITyJbCca.

1.2.3. Oueprus u pabota

Mexauunueckas pa6ota. KoHCcepBaTUBHEIE ¥ NUCCUNATUBHEE CUJIEL. CHIIH
TSATOTEHUSI M yOPYrocTu. KMHeTHYecKass IHEPTUS MOCTYNaTeNbHOTO U
BpAIaTebHOTO OBUXKEHUS TBEPHOTO Teja. [loTeHIManbHasi 3HEPTUs
MaTepuanbHOM TOYKU BO BHEIIHEM CHJIOBOM IIOJie U €€ CBSI3b C CHUJIOH,
IeWCTBYIOIIEH Ha MaTePUANIbHYIO TOUKY.

3aKOHH W3MEHEHUsS W COXPAHEHUs 3HEPTUM B MeXaHUKe. [IpuMeHeHUE
3aKOHOB COXPAHEHUS UMIYJIbCA U Q9HEPTHUH [/ pacyeTa.
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Pazgen 2. MonexkynsipHasi pu3HKa H TepMOTUHAMHKA

2.1. MonekynsipHO-KHHeTUYEeCKasl TeOpUs ra3oB. OCHOBHbLIE IIOJIOKEHUS U
VpaBHEHUS MOJIEKYISPHO-KMHETUYECKOX TeOopuHu ra3oB. MolekylIsipHO-
KUHETUYEeCKUU CMBICT TeMIlepaTyphl. Pacnpenenenue Maxkcsenna. CKOpocTu
ra3oBbIX MoJekyi. Pacupenenenue Bonbiivana. Bapomerpudeckas Gpopmyra.

2.2. 3aK0HBI TEPMOOUHaMUKI

BHyTpeHHsAd 9HepPTUs HAealbHOro ras3a. PabGoTa paclmupeHus rasa.
IlepBoe Hauano TepMomMHaAMUKH. [Ipoliecck B rasax. [IpuMeHeHMe IEPBOTO
Hayaja TEpMOJMHAMUKY [T IIPOIIECCOB B ra3ax. AguabaTHBIN IPOIECC.
TennoeMKocTb ra3oB. O6paTUMEIe U HeOOpaTUMbIE IIPOIIECCHL.

2.3. Kpyrosoiu npouecc. TemnnoBsle ¥ XOJIOOUIbHEIE MAIINHEL.

Bropoe Hauano tepmopunHaMmuku. Llukn Kapro u ero KIII ons umeanbHOTO
rasa. HTpOIUsI.

CraTucTHYeCKOe TOJIKOBaHKE BTOPOI'0 Havalla TEPMOIUHAMUKH.

Pazgen 3. 9eKTpOMarHMTHBIE SIBJICHHUSI

3.1. OnekTpuYeCcKuM 3apsgan. 3aKOH COXpPaHEHHUS 3JIeKTPUUECKOTo 3apsma.
3akoH KymoHna. 9nmekTpudeckoe nosie. HanpsXEHHOCTb 3J€KTPUUYECKOTO
nons. [IpuHOUOD Cynepno3uUuUM SJIEKTPUUYECKUX Ioynei. TeopeMma
Octporpapckoro - I'aycca mjisg 91eKTPOCTaTA4YECKOTO IO/ B BaKyyMe.
[ToTeHUMan - SHepreTHYecKas XapaKTepUCTHKa 3JIEKTPUYECKOTO0 0.
CBs3b IIOTeHI[Majla C HaNPSIXKEHHOCTHI0O JJIEKTPUYECKOTO IO,
OKBUNIOTEHLUANIbHEIE TTOBEPXHOCTH.

3.2. TlocTOAHHEIN 31eKTpudecKuil ToK. Kiaccuyeckasi Teopusi IPOBOSUMOCTH
METAaJIJIOB U €€ OMBITHOE 060cHOBaHMe. 3aK0H OMa B guddepeHIranbHON
¢bopme. Pa3HOCTh NOTEHLIMANOB, CTOPOHHUE 3JIEKTPOABUXKYIIUE CUJIH,
HaIpsxXeHUe. ['paHULB NPUMEHUMOCTH 3akKoHa Owma. 3akoH [Ixoyna -
Jlerna B guddepeHIuanbuon popme. PaboTa ¥ MOIMHOCThL TOKA. IIpaBuma
Kupxroda. 3aTpynHeHns KIacCUYeCKOM 371eKTPOHHOX TeOPUH IIPOBOLUMOCTHI
MEeTaJIIoB.

3.3. MarsuTHOe Ioje MOCTOSHHOTO ToKa. 3.3.1. MHAyKnuS MarHuTHOTO
monsg. MarHuTHHN MoMeHT. 3akoH buo-CaBapa-Jlannaca. ITpumeps

pacyéTa MarHUTHHIX IOJIed. [IBUXKeHNe 3apsAKeHHBIX JaCTHUI] B IOCTOSIHHOM
MarHutHoM nosne. Cuna JlopeHna.

IelicTBue MAarHUTHOTO IIOJII Ha NPOBONHUK C TOKOM. 3aKOH AMIepa.
B3aumopeiicTue TOKOB. KOHTYp C TOKOM B MarHUTHOM I10JIe. 3aKOH IIOJIHOTO
TOKa [ MAarHUTHOTO II0JISE B BAKyyMe.

3.3.2. fBneHHe 3MEKTPOMArHuTHOU MHAYKIUKH. OCHOBHOM 3aKOH
3JIeKTPOMArHUTHOU MHAYyKIuU. [Ipasuno Jlenna. fBieHKWe CaMOMHOYKIUU.
VIHOYKTUBHOCTb. JHEPrus MarHUTHOIO IIOJIS.

3.4. OcHOBEI Teopuu MakcBesia

Tok cmemenus. YpaBHeHUs MakcBenna g 3J1€KTPOMarHUTHOTO IOJIS B
UHTerpaabHO# u nuddepennuanbaoit dopmax. OTHOCUTENIBHHE XapaKTep
37IeKTPUYECKON ¥ MarHUTHOM COCTaBNIFIOIINAX 3J€KTPOMArHUTHOIO IIOJIA.

Hroro B 2 cemecTpe:

32

Kypc 2/ Cemectp 3

180

216

Pa3pgen 4. ®u3uKa Kojie0aHHUH U BOJIH.

4.1. Konebanus. 'apMOHHYEeCKHe KonebaHus. MexaHWMYeCKHe U
3NTeKTPOMarHUTHEE KoneGaHWS W HUX XapaKTepucTuku. CHIocobH
1300pakeHusT TapMOHUYECKUX KOneGaHui.

3aTyxarolue KonebaHus. BHHYXKIeHHEE KoneOaHus. SBIeHre pe30HaHca.
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4.2. BonHb. VYpaBHeHHUe 5JIeKTPOMArHuTHOW BONHH. CBolcTBa | 4
97eKTPOMArHUTHHEX BONH. BekTtop VYMoBa - IloWiTuHra. JHeprusg
3JIeKTPOMArHUTHOM BONHHEL. MeTOOb IOJy4eHUS KOTePEeHTHHX BOJH
ONITHYECKOT0 [uala3oHa.

4.3 BonnoBas ontuka. 4.3.1. Uutepdepenuus. MHTepdepeHINS B TOHKUX
nneHnkax. Kosbpiia HeioTOHA.

4.3.2. Indpakius CBeTOBHIX BONH: Audpakus Ppenens u ®payHrodepa.
IudpakunonHada pemteTka. [Jucnepcus caerta.

4.3.3. Ilongpu3anus CBETOBLIX BOJIH. ECTECTBEHHEIN U OIS PU30BaHHEINA CBET. | 2 1
[TonsipusaTtopsl. 3akoHE Mantoca u Bproctepa. [IBoiiHOE nydenpenoMiIeHue U
ero UCIONb30BaHKe. BpalneHue NMIOCKOCTH Moispu3anuu. MckyccTBeHHas
AQHU30TPOMIUS.

Pa3gen 5. KBaHTOBasi ONITHKA. 6 1
5.1. TenmoBoe U3NMyYeHNE U €T0 XapaKTEePUCTUKU. AOCOTIOTHO YepHOEe TEJIO.
3aKOHH U3TyYeHUsT aOCOMIOTHO YePHOT0 Tejla. [IpOTHBOPeYns KJIIaCcCHYeCKOou
¢usuku. KBanTopas runoresa u ¢opmyia [1naHKa.

5.2. OHeprus U UMIYIbC CBETOBHIX KBAHTOB. ®0T03¢hGEKT U ero 3aKOHHI.
®opmyna JiHIITelHA A1 PoToadhdekTa.

5.3. 9dpdext Komnrona.

Pa3pgen 6. 31eMeHTHI KBAHTOBOM MEeXaHUKH 2
6.1. BonHOBEIE CBOMCTBaA 4acTHll. BomHH Ae bpoins. KcmepuMeHTalbHOE
TIOATBEPXKAEHKEe BOJIHOBEIX CBOMCTB YacThl. Pa3oBas U rpynmoBasi CKOPOCTH
BOJIH Ae bpoiins.

6.2. CooTHOIIIeHNe HeompemeneHHocTel [ei3eHbepra.

6.3. YpaBuenue lllpenunarepa. PemeHue cTanuoOHApPHOTO YPaBHEHUS
IpeguuTrepa OJ1 YaCTUIILL B TOTEHITHAILHOM SMe U 71 CBOOOMHOMN YaCTHUIIHL.

Pa3gen 7. J1eMeHTHI COBPEMEHHOH TEOPHH aTOMOB U MOJIEKYJT 4 1
7.1. AToM u ero cTpoeHue JIMHeHUaTH# CIEKTP aToMa BOAOpoOIa.
CnexrtpanbHble cepu. IloctynaTtel Bopa. KuHeTuueckas, moTeHIManbHasI U
TO/THas 3HEPTrus 3JIeKTPOHA B aTOMeE BOJOpoda. I'1aBHOe KBaHTOBOE YHCIIO.
OpOuTanbHOE ¥ MAarHUTHOE KBAaHTOBHIE UKcila. CIIMH YaCTHIIHL.

7.2. AToM BOfiopofia B KBAaHTOBOM MEXaHUKE.

Pa3pgen 8. AToMmHoe siipo. 2 1
8.1.. CTpoeHue aTOMHOTO simpa. Mofenu: KaneabHasi, 0007104YeyHast. dmepHere
CHJIHL.

8.2. EcrecTBeHHas M HCKYCCTBeHHas PagMOaKTUBHOCTb. 3JaKOH
PaguoOaKTUBHOI'O pPaclafa. Tunsr PaguOaKTHUBHBIX PaCIIamoB.

8.3. OHeprus cBsa3u. [JepeKT Macc. Peakluu fieIeHUST U CUHTE3a.

Pazgen 9. ®u3uka 31eMeHTapHLIX YacTHL. PUM3HKa TBEpPIOro Tea. 6 1
9.1. dyumameHTanbHE B3auMopeicTBs. Kraccudukanus sneMeHTapHBIX
YaCTHI.

9.2. KBapKOBHI COCTaB afpPOHOB. KBapKOBEIE AUArPaMMEL.

9.3. MeTassl, IU3NEKTPUKY U MTOJTYIIPOBONHUKY 110 30HHOU TEOPUU TBHPJILIX
Tel.

9.4. CobCcTBEHHAs U IPUMECHAS IIPOBOAUMOCTD IIOIYIIPOBOIHUKOB.

9.5. KOHTakKT 93JIeKTPOHHOT0 ¥ JOHPOYHOIO MNONYIPOBOLHUKOB.
[TonynpoBONHUKOBEE OUOOEL M TPUOIHL.

Hrtoro B 3 cemecTpe: 32 6

4.2, JIabopaTopHbIe 3aHATHSA

Ha naGopaTopHBIX 3aHATHAX y4eOHasi rpynna 25-30 CTyIeHTOB [IeJINTCS Ha IB€ NMOATrPYINHI 10
12-15 cTtyneHTOB. [1JIs1 BEHINOTHEHUS JTa00PAaTOPHBIX PadOT Kaxkaasi HOArPyNiia e TUTCs Ha 4 Opuragsl
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mo 2-4 cTygeHTa, KOTOPbie BBLIMOJHAKT 1a0opaTopHbIie PadOTHI B KaXaA0M CeMeCTpe COrIaCHO
rpaduka. ITo rpaduky Kaxk/abli 00yJaOIMIHHCS TOMKEH BO BTOPOM U TPETheM CeMeCTpPax BHINOIHUTH
6 1abopaTopHbIX pabor. O0BLEM KaxKIoH Ta00paTOpPHOH PabOTHI B Yacax paBeH 3-4.

Kypc 1/ CemecTtp 2

Bbpurapga HaumMeHOBaHHE Pa®OTHI TpymoeMKoOCTh B 4acax
(010] 30 030
1,3 Pazpgen 1. MexaHukKa.
JlabGopaTtopHas pabota 1 «M3y4yeHue 3aKOHOB ABUKEHUS
CHCTEME! CBSI3aHHEIX TEJI» 4 3
2,4 JlabopaTopHasa pabora 2 «M3yueHUe NIOCTYIATEIbHOTO U

BPaAIlaTEJIbHOI'O0 OBU2KEHHKA C IIOMOILBIO MasiTHHUKaA 06ep6eKa»

1,3 Jla6opaTopHas pabora 3 «[IpoBepka ypaBHEHUS OUHAMUKU
BpalllaTebHOT0 IBUKEHUS» 4
2,4 JlabopaTtopHas pa6Gorta 4 «H3ydyeHHe yOapHOTO

B3aMMOTOENWCTBUSI TBEPOBIX TeJ»

1,3 Pazpen 2. MosiekynsipHasi ¢pu3UKa U TepMOTUHAMHUKA. 3
JlabopaTtopHas pabora 1 «Ompenmenenue KoahduIreHTa
BHYTPEHHEr0 TpeHus 1o Metony CToKca» 4
2,4 JlabopaTtopHasi pabora 2 «OmnpepmeneHue KoapduImeHTa

BHYTPEHHET0 TPEHUS XKUTKOCTH 110 MeTony [lyazeunsa »

1,3 JTabGopaTtopHas pabota 3 «OmpemeneHue KoabdunmeHrta
Ilyaccona metomoM Knemana - [le3opma» 4
2,4 JlabopaTtopHas pabota 4 «OmpeneneHue U3MeHEHUS

SHTPOIINHK ITPU U30XOPHOM IIPOIeCCe B ra3ax»

1,3 Pazgen 3. J1eKTPOMarHUTHEIE SIBJICHHUS. 4
Jla6opaTopHast pab6ota 1 «M3yueHue IMEKTPUIECKOTO OIS
KOAKCHAbHBIX [UTHHIPOB»

2,4 JlabopartopHas pabora 2 «OmpepmeneHue yAeabHOTO
CONIPOTHUBJIEHUS] PE3UCTUBHOI'O IIPOBOLA» 4
1,3 JlabopaTopHas pabota 3 «OmpepmeneHue TOPU30HTATbHOU

COCTABJISIIONEeN MarHWTHOI'O IONS 3eMJIH»

2,4 JlabopaTopHas pabora 4 "OmnpepeneHue UHOAYKTUBHOCTH
KaTtymku"

1,3 JlabGopaTtopHas pab6ora 5 "OmnpegeneHue XapaKTEPUCTUK
37eKTPOCTAaTUYECKOTO TIOJA METONOM 3epKalbHHIX
n300paxeHui"

4

2,4 JTabopaTopHas paboTa 6 «OmpemeneHue COMPOTUBICHUS
MEeTOZIOM aMIlepMeTpa - BOJIbTMEeTpa»

2,4 JlabopaTopHas pa6ora 7 «OmpepmeneHne TOPU30HTABHOM
COCTaBIISIONIEH MAarHUTHOTO TIOJIST 3eMIIH» 4

1,3 JlabopaTtopHas paboTra 8 «OmpepeneHue WHOYKTHUBHOCTHU
KaTYIIKI»
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HToro Bo 2 cemecTpe:

32

Kypc 2/ Cemectp 3

Bpurapga

HaumeHOBaHHE PabOTHI

TpyZoeMKOCTH B 4acax

(010

30

030

1,3

Pa3pgen 4. ®u3uKa Kojie0aHHH M BOJIH.

JlabopartopHas pabGora 1 «OmnpemeneHue IapaMeTpPoOB
TapMOHMYECKUX KOoJneOaHmi

Gbu3nUecKoTo MasiTHHKa», «OmpegereHne MOMEHTa WHEPIUU
OKCKa C BEIPE30M».

2,4

JlabopatopHas paboTa 2 «OmnpemeneHue IOKa3aTels
TIpeIOMJIEHUS CTeKJla 10 HHTEP(EpPEeHIIMOHHOW KapTHHE II0JI0C
PaBHOTO HaKJIOHa», «OmpeeNieHne CTeEeHH MOAPH3aALIUI».

1,3

3. JlabopaTtopHasi pabora 3 «OmpepeneHue CIEKTPaIbHBIX
XapaKTepUCTUK OU(PPaKUUOHHON PeIleTKH»

2,4

4. JlaboparopHas pabora 4 «[IpoBepka 3akoHa Mamioca»

3

w w

1,3

Pa3men 5. KBaHTOBAsI OIITHKA.
JlabopaTopHas pabota 1 «PacmpeneneHue SHEPTHUHU B CIIEKTPE
H3Iy4YeHUs sHeprocOeperarole TaMIbl ¥ TaMITbl HAKaTUBaHUS»

2,4

JlabopaTopHas pa6ota 2 «IIpoBepkKa 3aKOHOB BHEIIHETO
dboToaddexTar

1,3

JlabopaTtopHasi pabota 3 «OmnpepmeneHue ONTHUYECKHUX
XapaKTePUCTUK IIPO3PAayHOro AUSTIEKTPUKa»

Pa3gmen 9. ®u3uka 3/1eMeHTAapPHBIX 4dYacTul. ®Pu3HKa
TBEpPIOro Teja.

1,3

JlabopaTopHasi pabora 1 «OmpemeneHue MOCTOSTHHOM [ImaHKa
[IPY aHa/IKu3e BONbT-aMIIEPHOM XapaKTEePUCTUKYE CBETONHUOLA»

2,4

2. JlabopartopHasi pabora 2 «M3ydyeHHE TeMIepaTypHOH
3aBHUCHUMOCTHU COIIPOTHUBIIEHUSA METAJIJIOB»

1,3

3. JlabopaTopHas pabota 3 «MccnemoBaHWe BHIIPSIMIISIONIAX
CBOMCTB TIONyTIPOBOMHUKOBOTO THOM@»

2,4

4. JlabopartopHas pabora 4 «M3yueHue TeMIepaTypHOU
3aBUCHUMOCTHU COIIPOTHUBJIEHUA IIOJTYIIPOBOOHUKOB»

Hroro B 3 cemecTpe

32

4.3 IIpakTHUYecKue (CEeMHHAPCKHE) 3aHATHSI

TeMa 3aHATHS

TpyZoeMKOCTH B 4acax

(010

30

030

Kypc 1/ Cemectp 2
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Pa3gensl 1. MexaHHKa.

1.1. Kunematuka. KuHeMaTWKa NOCTyIaTelIbHOTO ABUXKEHUS: BEKTOD
nepeMelleHus, TPOUOEeHHEN IyTh, CKOPOCTh, YCKOPEHNE, KHHEMATHUYECKIe
ypaBHEHUS [IBUKEHUS.

1.1. KuHemMaTuKa BpAIIaTeIbHOTO OBUXKEHUS: YrOoJ HOBOPOTA pamuyc-
BEKTOPA, YIJIOBAst CKOPOCTh, YITIOBOE YCKOPEHUE, CBSA3b YTIIOBEIX U TMHEHHBIX
XapaKTePUCTHUK IIPU BpAIIATEIbHOM [JBUKEHUU TBEPAOTO TeJa.

1.2. Juramuxka. 1.2.1. [[luHaMuKa OCTYyIaTEJIbHOTO OBUXKEHUS: NMOHATUS
CHUITBI ¥ MAaCCHI Tejla, 3aKOHB HbI0TOHA, MPUHLIKMI HE3aBUCHMOCTH [IEHCTBUS
CHJI, UMIIYyJIbC MaTePHaIbHON TOUKHU ¥ CUCTEMBI MaTepHUaIbHBIX TOYEK.

1.2.2.lmHaMuKa BpallaTe/IbHOTO ABUXKEHHSI: MOTEHT HMHEPUIHUHU, MOMEHT
YUMITyJIbCa, MOMEHT CHUJIB], YpaBHEHNE JUHAMUKHU BpalllaTeIbHOT0 OBUKEHUS.

1.2.3. Oueprus u pabora. PaboTa cunbl. MexaHWYECKas SHEPTH.
HOTeHHI/IaTIbHOCTb TPABUTAITMOHHOT'O IIOJIA. HOTGHHI/IaHBHaH SHEePrud.

3aKOHHEl COXpPaHEHUS B MeXaHUKe: 3aKOH COXPaHEHUS UCMYJbCa, MOMEHTa
YUMITYJIbCa, ITOJTHOM MeXaHU4eCKON SHEPTUH.

Pa3pen 2. MonekynsipHas ¢pu3uKa U TepMOTHHAMHKA.

2.1. OCHOBH MONEKYISIPHOU (GUIUKHU: CKOPOCTHU TEIMIOBOTO ABUXKEHUS
MOJIEKYJI, yPaBHEHUE COCTOSTHUS HIeaslbHOTO ra3a, ypaBHeHue KmaneipoHa-
Menneneesa.

SIBnenus mepeHoca: oudy3us, BHyTPEHHEE TPEHUE, TEMIONPOBOIHOCTb.

2.2. 3aKOHHI TEPMOAMHAMUKY. BHYTPEHHSS 9HEPTrus UAenbHOro rasa. Pa6ora
IIpu u3MeHeHuU obbeMa upeanbHOro rasa. M3omponecck B ugeanbHOM rase.
[TepBEIl 3aKOH TEPMOOMHAMUKH.

2.3. Kpyrosele mpomeccel. JHTPONUS, ee H3MeHeHHe. BTopou 3akKoH
TepMOJUHAMUKHU. TeIlsIOBble IBUTATEIIH.

Pa3gen 3. 91eKTpOMarHUTHbBIE SIBJICHHUS.

3.1. 3akoH Kynona. I[ToTeHIIUanbHOCTE 3JIEKTPOCTATUYECKOTO IIONIS U €TI0
XapaKTepUCTUKHU, CBSI3b MeX[y HANPAXEHHOCTLI0 U pPa3HOCTHIO
MIOTEHIIKAJIOB.

Pa6oTa mepeMelleHusl 3apsija B 3J€CTPOCTATHYECKOM II0Jie. JHEprus
3apSI2KEHHOr0 IIPOBOJHMKA ¥ 3JIEKTPOCTATHYECKOTO HOJIS.

3.2. 3aKOHHI IIOCTOSTHHOT'O TOKa. JJIEKTPUUECKHUH TOK, €T0 XapaKTePUCTUKH.
3akonsl Oma. [IpaBuna Kupxroda.

3.3. Maruautsoe nose. 3.3.1. XapakTepuCTUKY MarHUTHOIO 110715, 3aKOH buo-
CaBapa-Jlannaca, TeopeMa O IUPKYJISLUM BEKTOpPa MHAYKIUKA MarHUTHOTO
TIOJIS.

3.3.2. fIBneHue 9IEKTPOMArHUTHON MHOYKIUU ¥ CAMOMHIYKIIUH.
3.4. YpaBHeHus MakcBellia s 97IeKTPOMArHUTHOTO OIS,

HToro Bo 2 cemecTpe

32

Kypc 2 / CemecTp 3
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Pa3pgen 4. ®u3uKa Kojie0aHHHU U BOJIH. 2 2
4.1. TapMoHudyecKkuue KonebaHUsT, CKOPOCTb M YCKOpPEHHUE IpHU
rapMOHUYEeCKUX KonebaHusax. [IpyKUHHbIH, GU3NIECKUN U MaTeMaTUYECKUN
MasTHHUKH.

OnekTpoMarsuTHele KonebaHusi. KoneGaTenbHbIM KOHTYp. IIpeBpaleHus | 2
SHEepPruu B KonebaTeTbHOM KOHTYpe. CBOOOIHbIe KonebaHu .

4.2. BonHEL. YOpyrye U 371€KTPOMarHUTHEIE BOJTHEL, X XapaKTePUCTUKH. 2

4.3. BonuoBas ontuka. 4.3.1. HWHTedepeHIHST cBeTa, pacyer | 2
“HTeP(EePEeHIMOHHOM KapTHUHH [BYX KOT€PEHTHHIX HMCTOYHUKOB.

4.3.2. Dudbpaknusa Openens u Opayurodpepa. JudpakuuoHHas peureTka. | 2
[ucnepcus cBeTa.

4.3.3.EcTeCTBEHHBIY U TOJNISITM30BaHHbIM CBeT. 3aKOHH bpiocTepa u Manioca. | 2
AHI/I30TpOHI/I5{ OIITHYECKUX CBOMCTB TBEPARIX U XKUOKUX CPen.

Pa3pgen 5. KBaHTOBas onrukKa. 2 2
5.1. TennoBoe u3ny4eHue. 3aKOHEl M3NyYeHUS HarpeTHX Tel. ['umoresa
[Inanka.

5.2. Buemnu#t potoaddekxr. 3akons BHemHero GoTtosadderra. YpaBHeHue | 2
JUHIITEHHA.

5.3. 9ddekkT KomnToHa. KopmycKynsipHO-BOJTHOBOM [Ayanu3M CBOUCTB | 2

U3TTyYEHUS.
Pa3pgesn 6. 31eMeHTHI KBAHTOBOM MEeXaHUKH. 2

6.1. Tunoresa pme Bpoinsa. 6.2. CooTHOIIeHWE HeONpemeNeHHOCTEHR
Teiizenbepra.

Pa3zgen 7. 31eMeHTHI COBPEMEHHOH TEOPHH aTOMOB M MOJIEKYII. 2 2

7.1. Atom Bopmopopa. [Toctynatel bopa. CepuanbHbEle 3aKOHOMETPHOCTHU B
CIEKTpe U3NTyYeHUs aTOMa BOLOPOMa U BOTOPOMOION00HKX CHCTEM.

7.2. AToM BoOopoda B KBAaHTOBOUM MeXaHHUKE. 2

Pa3pgen 8. AToMmHoe siipo.

8.1. PamuoakTuBHHEY pacnap sgep. TUIH pafloakKTUBHEIX PacnagoB. 3akoH | 3
PafguoaKTUBHOIO pacnaja.

8.2. ledexT MacCH. DHeprus CBA3U. JHepreTudeckuil s3¢pGexT sgepHHX | 3
peakimi.

Pa3pen 9. ®u3uka 3JIEMEeHTaPHBIX YaCTHII. ®u3ukKa TBEpaoro reja. 2
Co6cTBEHHAs U npuMeCHasda MPOBOAMMOCTE IIOJIYIIPDOBOOHUKOB.

Hroro B 3 cemecTpe 32 6

4.4. CamocTosiTenbHasi padoTra 00yYawIIErocsi U mnepedYeHb y4eOHO-METOITHYECKOTO
obecmedeHHs1 [IJIsi CaMOCTOSITEIbHOH PadoThl 00yYAIOMIUXCS MO TUCLHHIIIHHE

Bupg CPC TpymoeMKoOCTh B 4acax

(010 30 030

Kypc 1/ Cemectp 2
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O3HaKOMJIEHHUE C COoflepKaHUeM OCHOBHOU U [OTIOJIHUTEILHON TUTEPATYPHL, 40 58
MEeTOOMYeCKNX MaTepUasioB, KOHCIIEKTOB JIEKIUH [/l HOATOTOBKY K

3aHATUAM.

OdopmiieHre 0TYETOB II0 TPAKTUYECKUM M (MH) TabopaTOpHEIM paboTaMm. 38 58
[TonroToBKa K TEKyIed ¥ IPOMEXKYTOYHOU aTTeCTaluH. 6 6
Hroro BoO 2 cemecTpe: 84 122
3ager 4
O3HakoOMJIeHHE C COgepKaHueM OCHOBHOU U [OIOJIHUTEILHOU ITUTEPATyPEL, 40 105
MEeTONHMYECKUX MaTepHuaoB, KOHCIEKTOB JIEKINH [ IOATOTOBKU K

3aHATUAM.

OdopMmIIeHNE OTUETOB 110 IPAKTUYeCKUM U(1ix) 1abopaTopHEIM paboTaMm. 38 105
ITogroroBka K TeKyIlel U NPOMEXYTOYHOU aTTeCTallUu. 6 15
Hroro B 3 cemecTpe: 84 225
JK3aMeH 36 9

5 ®oH[ OIEHOYHBIX CPEICTB /I MPOBEIeHHUsI MPOMEKYTOUYHOH aTTeCTAaluH 00yYalouIUXCsI 10
pucnumauHe "®u3unka”

5.1 ITacmopt ¢oHAA OIEHOYHBIX CPEICTB

dopma Komnertenuuu, | MIHEOuUKaTOpPH Pe3ynbrathl 00yueHus | YpoBeHb
TEeKyLero dbopMupyeMble B | TOCTUXKEHU I 10 OUCLUIIINHE
KOHTPOJSA pe3ynbTaTe | KOMIOETEHIUHU

OCBOEHHUS

OUCIHHUIIIAHE

1622174750
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- ompoc
CTYLEHTOB IIpHU
IpPpOBEeNeHUU
nmabopaTopHBIX
pabor u
IpaKTUYECKUX
3aHSITHH;

- KOHTpPOIb
opopMmneHus
OTYEeTOB IIO
71abopaTOPHEIM
paboram ;

TeCTUPOBaHHUE.

YK-1

OcymecTBnsaeT
aHAHu3
TEOPETUUYECKUX
3aBUCHUMOCTEHN H
9KCIIEPUMEHTAIBHBIX
pe3ynbTaToOB
(bu3nYecKuX SBIEHUN

3HaTh OCHOBHEIE
3aKOHH MEXaHUKH,
MOJIEKyNSIpHOH
busuku u
TepMOOUHAMUKY,
3JIeKTPOCTATUKU U
3JIeKTpOMarHeTu3Ma,
BOJIHOBOU U KBaHTOBOH
ONTHUKU, SAOEepHOU
busurku u QUIUKHU
37MeMeHTapHBX
yacTull; Gu3udecKui
CMBICITI u
MaTeMaTuUdYecKoOe
nsobpaxeHue
OCHOBHBIX (PU3NYECKUX
3aKOHOB

VYmers
CaMOCTOSTENbHO
aHalU3UPOBaATh
busumyeckue
ABIEHUSI,
OIPOUCXOOAIUE B
npupoge u
Pas3sNUYHBEX
YyCTPOUCTBAX;
CaMOCTOSTENbHO
paboTaTh co
CIpPaBOYHOH
TUTEPAaTypou;
BHIIONHSATH
HeoOXOOHUME e
pacdeTH u
ONpenensiTh
napaMeTpH
IPOIECCOB.
Braagern
COBPpEMEHHE MU
MeTOmaMU pelleHus
¢busnyeckux 3amay u
U3MEepeHUuH
napaMeTpoOB
Pa3IUYHEIX [IPOLIECCOB
B TEXHUYECKUX
yCTpo#WCcTBax u
cucreMax.

Bricokui# uIu
CpenHUH

PEKOMEHOBAHHEIE OLIEHKHU:

BoicokHH YPOBE€Hb [JOCTHXKEeHHsA KOMIEeTEeHIHH - KOMIEeTeHIUuA C(bOpMHpOBaHa YaCTHUYHO,
PEKOMEHOOBAHHEIE OLIEHKU: OTJIMYHO, XOPOIIO, 3a4YTEHO.
Cpem-mii YPOBE€HDb OOCTHXEHHSA KOMIETEHIHMH - KOMIETeHIOUusA C(bOpMI/IpOBaHa YaCTHYHO,
X0pouIo, yoOBJIETBOPUTEJIBHO, 3a4YTEHO.
Huskun YPOBEHBb NOCTHXKEHHsI KOMIIETEHIIMH - KOMIIETEHIIUA He C¢)0pMHpOBaHa YaCTU4YHO, OI€HUBaAeTCA
HEeyHOOBJIETBOPUTEJILHO UJIK HE 3a4YTEHO.

5.2. TunoBbIe KOHTPOJIbHBIE 3alaHUA UJIH HHbIE€ MaTepPHaJIbI

Texymu# KOHTPONb yCIIEBAEMOCTH ¥ ATTECTAllMOHHEIE HCHHITAHUS 00yYaloUIMXCS MOTYT OBITh
opraHu3oBaHH C ucnoib3oBaHueM pecypcoB OUOC KyaI['TY. [TonHbY NepedyeHb OLNEHOYHBIX MaTepHalioB
pacnonoxeH B OMOC Kys3I'TY: https://el.kuzstu.ru/login/index.php. Tekymuii KOHTPONb yCIeBaeMOCTH H
aTTeCTal[MOHHbLIE UCIIEITAHKS MOTYT IPOBOAUTLCS B MMChbMEHHON U (UJIK) YCTHOM, U (UJTK) 9JIEKTPOHHOM (QopMe.

1622174750
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5.2.1.0neH0YHbI€E CPeICTBa IIPU TeKyIlIeM KOHTPOJIe

Tekymui KOHTPOJIb IO JUCIUIIINHE OyIeT 3aK/TI04YaThCS B OIIPOCE 00YYAIOUIMXCS TI0 KOHTPOJILHEIM BOTIPOCAM UJIH
TECTUPOBAHUMU 110 pa3felly OUCLUIUIMHEL, 0hOPMIIEHUH 0TYETOB IO JabopaTopHEIM padoTaM.

Onpoc 06yuarnu,uxcs no KOHMPOAbHLIM 80NPOCAM UAU MecmuposaHue no pazoeny OuCUUNAUHbL
OO6yyaroumiicss OTBEYaEeT Ha 2 BOIPOCa, 160 oTBeyaeT Ha 10 TeCTOBHIX 3aMaHMiA.

ITpumepHblii nepeveHb KOHMPOAbHbLIX 60NPOCOE:
ITpumepHble 80NPOCHI K ONPOCY:

1 MexaHnnka

1 WHeprnuanbHbIEe CHCTEMH OTCYeTa. 3aKOHHE HbI0TOHA.
2 OCHOBHOE ypaBHeHME JUHaMUKM IIOCTYIIaTEIbHOTO ABUKEHUS TBEPHOTO Tela.
3 CucreMBl MaTepUaIbHEIX TOYEK.

4 3aKOH [IBUXKEHUS IeHTPa NHEPIUYU MeXaHU4Y€eCKOM CUCTEMHI.
5 EQuHULE ¥ Pa3MePHOCTH (pU3NYECKUX BEJIMUUH.

2 MonekynsipHas ¢pHu3UKa U TepMOTUHAMHUKa

1 Jluuuu u TpyOKu ToKa. Hepa3pEIBHOCTL CTPYH.

2 BHYTpEHHSS 9HEPTUS CUCTEMHI.

3 IlepBoe Ha4amo TEPMOJUHAMUKH.

4 YpaBHeHUe afgrabaThl UAeaTbHOTO ras3a.

5 XapakTep TeII0BOr0 OBUXKEHUSI MOJIEKY]L.

3 O1eKTPOMarHUTHLIE SIBJICHHUS

1 dnekTpudeckui 3ap4apn. 3akoH KysoHa.

2 Um0k,

3 TlonapHEle U HENONISIPHEIE MOJIEKYIBL.

4 37MeKTPOEMKOCTh.

5 OnekTpoOBUKYIasd CUA.

4 du3uKa Kojie0aHHH U BOJIH

1 BonHOBOE ypaBHEHHUE.

2 DHeprus 3NeKTPOMarHUTHEIX BOJIH.

3 Tlpuniun I'olirexca.

4 3oub OpeHend.

5 EcTeCTBeHHHBIN U MONSPU30BAHHEIN CBET.
5 KBaHTOBasi OonITHKA

1 TemnnoBoe U3ny4YeHUEe U JTIOMUHECLIEHIINS.
2 3akoH CredaHa - bonmbiiMaHa.

3 ®opmyia [1naHKa.

4 ®otoaddexr.

5 Oddext KomnToHa.

6 J1eMeHThI KBAHTOBOM MEXaHHUKH

1 Tunore3sa ge bBpoiins.

2 TlpuHIUN HEONpeaeleHHOCTH.

3 Ypasuenue llegunrepa.

4 KBaHTOBaHME SHEPTUU.

5 T'apMOHUYECKHUH OCLUIIISITOP.

7 J1eMeHTHI COBPEMEHHOH TeOPHH aTOMOB U MOJIEKYJT
1 Atom Bopopofa.

2 MaruuTHBLIY MOMEHT aToMa.

3 INpunnun [Naymnu.

4 PeHTreHOBCKHUE CIEKTPHL.

5 Jlazepsl.

8 AToMHoOe sSapo

1 CocTaB 1 xapakTepuCTUKa aTOMHOTO SIpa.

2 Mopenu aTOMHOTO sifipa.

1622174750
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3 fAmepHble CHUJIBL.
4 Pa0aKTUBHOCTE.
5 [enenue smep.
9 ®du3nKa IJIeMEeHTapPHBIX YacTull. Pu3uKa TBEpaoro Tejia
1 Bupbl B3aMMOAENCTBUS U KIACChl 3JIEMEHTaPHEIX YaCTHII.
2 Vi3oTOnMYeCKUM CIIHH.
3 Kpucrannuueckas pemeTtka. UHgekcel Munmnepa.
4 JHepreTuyecKue 30HH B KpUCTaIax.
5 ONeKTPONpPOBOIHOCTb METAJIJIOB.
ITpumepHblii nepeyeHb mecmoewvix 3a0aHuli:
1 MexaHuka
1 YacTulla U3 COCTOSTHUS TIOKOSI Hayaja JBUTATLCS MO Ayre OKPYXKHOCTH paguyca 1 M C IOCTOSTHHBIM YTTIOBEIM
yckopeHueM 2 c-2. OTHOIIeHNe HOPMaJlbHOTO YCKOPEHHUS K TaHTeHIIMaIbHOMY Yepe3 OfJHY CEeKYHIY PaBHO ...
a)1;06)2;B)3;r)4; 8.
2 CnnomwHOW ¥ HONHE UUIMHAPH, MMEIOIIHe OJMHAKOBHE MACCH W pafUyChl, BKaTHBAKWTCI 0e3
NIpOCKaJib3bIBaHUS Ha TOPKYy. Eciu HadanbHbIe CKOPOCTH TeJl ONWHAKOBEE, TO ...
a) BhIIIIe TIOQHUMETCS TIOJIBIH ITUIHMHAD;
0) BBIIIIE TIOMHUMETCS CIITOIIHOM ITUIHHID;
B) 00a Teja MOJHUMYTCS Ha OHY U TY JKe BEICOTY.
3 Ctepxenb anunoit 20 cM nokoutcs B HeKotopoit MCO. B gpyroit UCO ero gnuHa MOXKET CTaTh PaBHOM ...
a) 10 cm; 6) 21 cm; B) 30 cM; T) 40 cM.
4 KameHb, OpOLIEHHBIA U3 OKHA BTOPOTO 9TaXka C BEICOTH 4 M, mafgaeT Ha 3eMJII0 Ha PACCTOSTHUU 3 M OT CTEHH
noMa. YeMy paBeH MOIYJb IEPEMEIIeHNs KaMH?
a)3M;0)4M;B)5M;T) 7 M.
5 Bpycox maccou 1 Kr gBHXKeTCS BBePX IO HAKJIOHHOU IJIOCKOCTH, COCTaBigImed yroia 60 rpagycos K
ropu30HTy. Koabdurment tperus ckonbxenus 0,1. Yemy paBeH MOLyJb CUJIEL TPDEHUS?
a) 10 H; 6) 100 H; B) 8,66 H; r) 5 H.
6 Touka M OBUKETCS IO CIIMPAX C ITIOCTOSTHHOM T10 BEIMYKMHE CKOPOCTHIO B HAMTPABIIEHUH, YKa3aHHOM CTPENTKOM.
[Tpu 9TOM BeIMYMHA HOPMAJIbHOTO YCKOPEHUS ...
1) yBenmmuuBaeTCs;
2) yMeHbIIaeTCs;
3) He U3MEeHseTcCs.
7 CnyomHO¥ ¥ HMONHY (TpyOKa) UUIMHADPH, UMEIIINe OJUHAKOBEIE MAacCChl M PafWyCH, BKATHBAIOTCI 0e3
NIpOCKaJb3bIBaHUS Ha FOpKy. Ecnu HavaibHBEIE CKOPOCTH TEJI OGUHAKOBEL, TO ...
1) BhIllle TOOHUMETCS TIOJIbIM IUIUHTID;
2) BhIIlle TOGHUMETCS CIUJIOIIHOMN IIUINHAD;
3) oba Teja MOJHUMYTCS Ha ONHY U Ty K€ BBHICOTY.
8 Illap u monby nuauHAp (Tpybka), MMelOIIue ONMHAKOBHE MacCChl M pagUyChl, BKaTHBAWTCA 6e3
TIpOCKasib3bIBaHMs Ha TOpKy. Eciii HadalbHBIE CKOPOCTH 3TUX TEJ ODUHAKOBEL, TO ...
1) BBIIIIE TOOHUMETCS TIOJIBIA LUTUHIIP;
2) BHIIIIEe TIOTHUMETCS IIIap;
3) oba Tena IOMHUMYTCS Ha OIHY U TY e BHICOTY.
9 MaTepuanbHas TOYKa M IBUKETCS IO OKPYKHOCTH CO CKOPOCThiO . Ha puc. 1 mokasaH rpaduk 3aBUCUMOCTH
VT 0T BpeMeHH ( - eAUHUYHBIN BEKTOP MOJI0XKUTEIHHOI0 HallpaBIeHus, VT - MPOeKUXs Ha 9TO HampaBienue). Ha
pHC. 2 yKaXuTe HalpaBlieHNe YCKOPeHUs T. M B MOMEHT BpeMeHu t2.
1)4;2)2;3)3;4) 1.
10 Teno macco#t {m} Kr ygapsieTcsi 0 HeIIOIBUKHOe Teslo Maccoy {M} Kr, KOTopoe Ilocjie yrapa HauuHaeT
OBUTAThCS C KuHeTH4ecKol sHepruei {W} [Ix. CunTas ygap LeHTPaJbHEIM U YIPYTUM, HalTH KHHETUYECKYIO
SHEPIUIo IEPBOT0 TeJa [0 U mociie yaapa. OTBeT BbIpa3uTe B IKOYIAX, OKPYIJIUB H0 3 3HAYaIuX Iudp.
2 MonekynsipHas ¢pHu3uKa U TepMOTUHAMHUKa
1 TIpu U30TepMUYECKOM CKATUH ra3a KOHIEHTPaLXsI MOJIEKYJ YBeIu4Yuaach BaBoe. Kak m3MeHUIOCH JaByieHue?
1) VMeHbIINIIOCH BOBOE;
3) YBenuunnocs B 4 pasa;
2) OcTajioch HEM3MEHHEIM;
4) YBenuuuiIoCch BOBOE.
2 CpepHsig KUHETHYeCKasl SHEPTUs MOJIEKYJI Ta3a IIpu TeMuepaTtype T 3aBUCUT OT UX CTPYKTYPH, YTO CBSI3@HO C
BO3MOXKHOCTBIO PA3/IMYHLIX BUJOB IBUKEHUS aTOMOB B MojeKyne. CpengHss KUHeTHYeCKas SHEPTUs MOJIEKYT

renus (He) paBHa ...

1622174750
14



3 dBnenue nuddy3unu UMeeT MECTO IIPU HAIMUYKUY IPafueHTa ...
1) KOHLIIEHTPAlH;

2) TeMIIepaTyphl;

3) CKOPOCTH CJI0€B XKUIKOCTU UJIU T'a3a;

4) 371eKTPUYECKOro 3apsiya.

4 fIBmeHVe BHYTPEeHHEr0 TPEHUI UMeeT MeCTO IIDU Ha/IU4UUU IPafueHTa ...

1) CKOPOCTH CJI0€B XUTKOCTHU UM Ta3a;

2) KOHIIEHTpaluy;

3) TeMnepaTyphl;

4) 371eKTPUYECKOr0 3apsya.

5 flBneHME TEIIONPOBOLHOCTH UMEET MECTO TP HaJIM4UM rpajueHTa ...

1) TemnepaTyps;

2) KOHIIEHTpaIluH;

3) CKOPOCTH CJI0€B XKUIKOCTU UJIU T'a3a;

4) 571eKTPUYEeCKOro 3apspna.

6 Kak n3MeHsIeTCsI C POCTOM TeMIIepPaTyphl HaBlIeHHEe B Ta30BOM IIpoliecce, oyist Kotoporor ~ T -17?

1) yBenuuuBaeTcs; 2) yMeHbIIaeTCs; 3) He U3MEHSETCH.

7 YeMy paBHO 00lIiee YMCIIO CTeMeHeH CBOOOMIE! AT MOJIEKYIIbl HAeaIbHOTO IBYXaTOMHOTO Ta3a?
1)2;2)3;3)4;4) 5;5) 6.

8 O0peM HEKOTOPOM MacCH HAEeaabHOTO Ta3a u300apuiecKyu YMEHBIIUIICS B 2 pa3a. Kak u3MeHunack CpegHss
SHEeprus MOCTYIaTeIbHOT0 IBUXKEHUS OOHON MOJIEKYJIEL ra3a’?

1) yBenmuuuack B 4 pasa; 2) yMeHbIIMIACh B 4 pa3a; 3) He U3MEHUIIACE;

4) yMeHBIIXTIACH B 2 Pa3a; D) yBeNIUUUTIach B 2 pa3a.

9 Yemy paBHO oTHomeHue CP/CV mist ugeanbHOTO ABYXaTOMHOTO ra3a IIpU YMEPEHHEIX TeMIIepaTypax?

1) 1,01; 2) 1,33; 3) 1,40; 4) 1,67; 5) 1,80.

10 BepHble 3aKII04YEHUS:

1) KIIJI TemaoBEIX MallliH He 3aBUCIT OT IPUPOOE pabouero Tema.

2) KII]I, TemmoBHIX MAIlliH 3aBUCST OT IPUPONE pabouero Tena.

3) TennoBble MauIMHEL, paboTaroime o o6paTuMomy uukiny Kapao, umerot Haubompmuit KIIII,

4) KI1]I TennoBeIX MallliH 3aBUCUT OT pasHocTu T1 - T2,

3 91eKTpOMarHUTHHIE SIBJICHUS

1 Toueuntrit 3apsn 531 HKn momenex B neHTpe Kyba ¢ pnuHou pebpa 10 cM. TToTOK BeKTOpa HaMPSIXKEHHOCTH
IOt Yepes3 OfHY I'PpaHb Kyba paBeH ...

a) 1 Hm2/Km; 6) 10 kB « M; B) 5,31 B « M2; 1) 8,85 HM2/K.

2 BHyTpu cbhepudeckoil MOBEPXHOCTU PACIOJIOXKEH AUIIONb, COCTOSIINM U3 3apAN0B - U +(, HAXOOAIMIUXCS Ha
PaCCTOSIHUU T OPYT OT Apyra. YeMy paBeH IIOTOK BEKTOpa CMeIIeHNUs Yepe3 IIOBEPXHOCTh CHephl?

1) 0; 2) q; 3) 2q; 4) OTBeT 3aBUCUT OT OPUEHTAUXY OUIOJS BHYTPU CHepEHL.

3 OnekTpoH, anbda-yacTulia ¥ IPOTOH BIETAl0T B MarHUTHOE II0Jie B HAIIPaBJIe€HU, IE€PIEeHIUKYIIPHOM JINHUSIM
MarHUTHOU MHOYKIWH. Pafyuyc KpUBU3HE TPAEKTOPUY KaKOU YaCTULEl MUHUMAJEeH?

1) anexTpoHa; 2) anbda-4yacTUlb: 3) MPOTOHA; 4) BCe PafUyCH TPAEKTOPUYN OOUHAKOBEHL.

4 PaboTa BBIXOfa 37€KTPOHA U3 MeTaJjlja CoCTaBnsieT 2,7 3B. OHeprus KBaHTa CBETa, BbI3BaBIIEro GpoToaddexrT,
paBHa 5 9B. Kakoe 3agepxuBalolee HalpskeHHe HE00X0OUMO OJis pekpanieHus GotoadhdexTa?
1)2,78B;2)2,3B;5B; 7,7B.

5 B HEKOTOPO¥ 0671aCTH MPOCTPAHCTBA CO3[AHO IJIEKTPOCTATUYECKOE IOJIe, MIOTEHIIA KOTOPOTO OMUCHIBAETCS
¢byuKIHed = 3x2. BeKTOp HaAIpPSXKEeHHOCTU 3JIEKTPUUECKOTrO NOJIs B TOYKe IPOCTPAHCTBA, IIOKa3aHHOU Ha
PHCYHKe, OyneT UMeTh HalpaBJIeHuUE ...

1)1;2) 2

3) 3;4) 4.

6 Ha pucyHKe moKa3aHbl 9KBUIIOTEHIAAIbHbIE TMHUYM CUCTEMBI 3apS0B U 3HAUEHUS MMOTEHI[MAa Ha HUX. BeKTop
HaIpSIKEeHHOCTH 37IeKTPUUECKOT0 II0JI B TOYKe A OpUeHTHPOBAaH B HANPaBIIEHUH ...

1)3;2)2;3)1; 4) 4.

7 Cuna toka 3a 10 ¢ paBHOMepHO Bo3pacTaeT oT 1 A go 3 A. 3a 9T0 BpeMs 4epe3 NONEePeYHOe CedyeHue
TIPOBOAHUKA NTEPEHOCUTCS 3apsf, PaBHEIH ...

1) 40 Kn; 2) 10 Ko1; 3) 20 Ki1; 4) 30 Ko

1622174750
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8 Tpu CTOPOHH KBagpaTa PaBHOMEPHO 3apsSKEHH 110 AJINHE C TUHEUHOU MIOTHOCTHIO 3apsaga {A} uKn/m. [Tpu
3TOM HAIPSIXKEHHOCThL 3JIeKTPUYECKOTO II0Nd B IeHTpe KBagpara cocTtaBnsfeT {E} B/M. Kakoii cTaHeT
HaIPSIXKEeHHOCTDb 37IeKTPUYECKOT0 II0JIS B LIeHTPe KBafgpaTa, eClId Y4eTBePTYI0 CTOPOHY KBafgpaTa 3apsafuTh C
TMUHEWHON noTHOCThIO 3apsma {k}{A} uKn/m?

9 INpoBopsiel cpefie MOCTaBbTE B COOTBETCTBUE HOCUTENH 3apPSAN0B.

Cpema Hocwurens 3apsiga

a) MeTaJl 1) HocuTeNU 3apsAN0B OTCYTCTBYIOT
0) 97TEKTPONIUAT 2) 37IeKTPOHEI

B) IIOJIYIIPOBONHUK  3) UOHEL

T) OU3NEKTPUK 4) VUOHEI U 37IeKTPOHEL

o) IJla3Ma 5) 9JIEKTPOHHL U JbIPKHU

10 Kakoe 13 mpuBeIeHHLIX HUXKE BEIPaKeHUH OmpenenseT CUITy TOKa B IIPOBOTHUKE?
1) qvin/s,

2) qvn,

3) qvnS/l,

4) qvnl,

4 ®u3uKa Koj1e0aHHHU U BOJIH

1 YpasueHrue BonHb uMeeT Bup y = 0,01sin(103t - 2x). CKOPOCTE pacupocTpaHeHUs BOJIHEL paBHaA (B M/C) ...

a) 500; 6) 1000; B) 2.

2 TInockast anMeKTpOMarHUTHas BOJIHa ¢ 4acTtoTod 10 MI'1 pacmpocTpaHsieTcs B cmabo mpoBopsiied cpene ¢

yAEeIbHOU ITPoBOAUMOCTEI0 10-2 CM/M M IU3MEKTPUUECKON MPOHUIaeMOCThI0 9 eguHuL. OTHOIIEHNE aMIIJIUTYL

MIJIOTHOCTEX TOKOB MMPOBOAMMOCTH ¥ CMEIIeHUs PaBHoO ...

a)0,5;6) 1; B) 2; 1) 5.

3 Ecnu 3akpeiTh N 30H OpeHensd, a OTKPHITh TOJBKO IEPBYI0, TO aMIJIUTyAa BEKTOpa HANPAXKEHHOCTHU

3JIEKTPUYECKOTO TIO0TIA ...

a) YMEeHBIINTCS B 2 Pa3a;

0) yBeIM4YHUTCS B 2 pa3a;

B) YBENIUYHUTCS B N pas;

T) He U3MEHUTCS.

4 [laBneHMe CBeTa 3aBUCHUT OT ...

a) CTeIEeHM TIOJISTPU3AllUK CBETA;

0) mokas3aTesns MPeIOMIIeHNS BeIeCTBa, Ha KOTOPOe MafaeT CBET;

B) sHepruu GoToHa;

T') CKOPOCTH CBeTa B Cpefe.

5 Ecnu 4aCTHUIE UMEIOT OOWHAKOBYIO IJIMHY BOJIHEI ie Bpoiiiis, To HauMeHbIe! CKOPOCThIO 00Taaer ...

a) IO3UTPOH; 0) TPOTOH; B) -4aCTHUIIA; T') HEUTPOH.

6 CkafbIBalOTCS iBa KojlebaHus OIHOTO HAIPABJIEHUS C PABHLIMU [TepPUOdaMU M ONMHAKOBBHIMU aMIIIUTYOaMHU.

ITpu pa3HocTH a3 = 31/2 aMIIUTyda Pe3yNbTUPYIOUIero KomeOaHus paBHa ...

1) Ao/2

2) 0

3) 2Ao0
)

~

Ao

7 IIoKa3aTenbCTBOM IIOIIEPEYHOCTH CBETOBOU BOJIHEL CITYKUT ...

1) nucnepcus ceeta;

2) monsipu3aius CBeTa;

3) unTephepeHIrs CBETa;

4) mudpakims cBeTa.

8 "IIpocBeTneHne" ONTUKY OCHOBAHO HA SIBJIEHUU...

1) nucnepcuu CcBeTa;

2) IoNApU3aluU CBETa;

3) unTepdepeHIny CBeTa;

4) mudpakiuu CBeTa.

9 Haubonpiuit mopsagok oudpakuoHHOr0 MakKCHMyMa IIpY HOPMaIbHOM MafeHWH CBeTa C AJIMHOM BOIMHH 650 HM
Ha nudpaknUoHHYI0 PEIIeTKY C IepHONOM 3 MKM DaBeH...

1) 4; 2) 3; 3) 2; 4) 10.

10 Ecnu cBeT mafiaeT Ha I'PaHUIy IBYX U30TPONHEIX Cpex IOf yTiioM BpiocTepa, TO OTpaXKeHHHIN CBET...
1) YaCTUYHO MOJITPU30BaH; 2) MaKCHMaJIbHO MOJISPU30BaH; 3) HE MOJISIPU30BaH.

5 KBaHTOBas1 ONTHKA
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1 Ha pucyHKe moKa3aHa KpUBas 3aBUCHMOCTU CIEKTPAJbHOX IJIOTHOCTU 3HEPTETUYECKOU CBETUMOCTHU
abCoTI0THO YepHOro Tejia 0T AyuHE BojHE npu T = 6000 K. Eciu TeMnepaTypy Tejla yMEHBIIUTL B YETHIPE Pa3a,
TO [I7IMHA BOJIHBI, COOTBETCTBYIOIIAS MaKCUMyMy U3TTyYEHHUS ...

1) yBenuuutcs B 2 pasa;

2) YMEHBILIUTCS B 2 pa3a;

3) yBenuuuTCS B 4 pasa;

4) ymeHBIIXTCA B 4 pasa.

2 IImuHa BOJTHBI KaKWX YaCTHI] MUHMMaJIbHA ITPY PAaBHOM CKOPOCTH [BUKEHUS?

1) IpOTOHOB; 2) HEUTPOHOB; 3) A-4yacTHUIl; 4) 3TEKTPOHOB

3 Temnepatypa depHoro Tena {T} kK. Onpepmenuts OAWHY BOJHE, Ha KOTOPYIO IPUXOOUTCSH MaKCUMyM
CIIEKTPAJIbHOM ITJIOTHOCTY SHEPTETHUYEeCKOM cBeTUMOCTH. OTBET BHIPA3UTh B HaHOMETPAX, OKPYTJIUB 10 TPEX
3HAvaIMX Iudp.

4 VHTeCUBHOCTh MOHOXPOMaTHYECKOTO CBETA, AafaloLIero Ha KaToy GoTo3/IeMeHTa, YBeIMuniach B oBa pasa. B
pe3ynbTaTe 3Toro...

1) 3aepxKuBaloIascs Pa3HOCTh TOTEHINAI0B YMEeHbIINIACh B IBa Pa3a;

2) GOTOTOK HaCHIIIEHUS YBEJIMYUIICS B IBa Pa3a;

3) MakcuMasbHag KUHeTH4eCcKas 9Heprus GOTO3/IeKTPOHOB YBeJIMYUTIACh B IBa Pa3a;

4) Temnepatypa QoTosneMeHTa YBeIUUUIIACh B IBa pa3a.

5 Ilpu HarpeBaHuu abCONIOTHO YEPHOTO Tejla AJIMHA BOJIHE], Ha KOTOPYIO MPUXOOUTCS MaKCUMYM CIIEKTpPaJIbHON
TITOTHOCTY 9HEPTeTUYECKOM CBETUMOCTH, U3MeHHUIack 0T 750 HM g0 500 HM. HepreTUdecKass CBETUMOCTD Teja
TIPU 3TOM...

1) yBenmuuunack B 7,6 pa3a;

2) yBenuuumnach B 1,5 pasa;

3) yMeHbIINIACE B 5 pas;

4) yBenu4uniach B 5 pas.

6 flBneHNe UCIIyCKAHUS 3JIEKTPOHOB BEL[eCTBOM IIOf OelCTBUEM 3JIeKTPOMarHUTHOTO U3/Ty4eHUs Ha3kBAETCH ...
1) poTocunrTE30M;

2) aneKTpU3almel;

3) doToadbderToM;

4) ymapHOM MOHHU3aLKeH.

7 AOGCONIOTHO YePHOE TEJI0 U Cepoe TEeJI0 UMEIT OOWHAKOBYI0O TeMmepaTypy. [IpM 3TOM MHTEHCHBHOCTH
U3TTy4YeHUs ...

1) Gosblie y ceporo Tena;

2) ompepenseTcs IIOMAaablo IIOBEPXHOCTH TeJla;

3) Gomnblre y abCOIOTHO YEPHOTO TeJa;

4) opuHaKoBas y 000uX TeJl.

8 TlapannenbHBIN NMYYOK CBeTa MafaeT MO HOPMAJX Ha 3a4e€pPHEHHYIO IJIOCKYIO ITOBEPXHOCTD, MPOU3BOMAS
naBneHue P. [Ipy 3aMeHe MOBEPXHOCTH Ha 3€pPKAJIbHYIO laBJIeHNE CBETa He U3MEHSIETCS, eC/IM YTOJl IafeHus
(OTCUMTHIBAEMBIN OT HOPMAJIX K TOBEPXHOCTH) OyMET paBeH...

1) 60 rpazmycos;

2) 45 rpapycos;

3) 30 rpagmycos;

4) 0 rpapycos.

9 Ompepnenuts sHeprui0 W, u3gnydaemMyo 3a BpeMs t = 1 MUH U3 CMOTPOBOTO OKOIITKa IJIOIIAAb0 8 CAHTUMETPOB
KBaJIpaTHBIX IJIaBUJIbHOM NeuH, ecnu ee Temneparypa T = 1200 K.

1) 5,65 x[Ix; 2) 10 Ix; 3) 15 x][Ixk.

10 Ha moOBepXHOCTb NUTHUS MagaeT MOHOXPOMATHYECKHH CBeT C AnuHOH BOMHHE 310 HM.UTOOH IpeKpaTUTh
9MUCCHUI0 3TE€KTPOHOB, HYXKHO IPUJIOKUTH 3af4ePXKUBAKIIYI0 Pa3HOCTh noTeHnManos U He meHee 1,7 B.
Ompepenuts paboTy BEIXOAa A.

1) 2,3 3B; 2) 5 3B; 3) 10 3B.

6 J1eMeHThI KBAHTOBOM MEXaHHUKH

1 Ecnu yacTulbl UMEIOT ONUHAKOBYIO [JTUHY BOJIHH e Bpoisi, To HauMeHbIIe# CKOPOCThI0 061afaer ...

1) mo3uTPOH;

2) IPOTOH;

3) anbda-4acTHIIH;

4) HEUTPOH.

2 Ecnu mpoTOH ¥ HEWTPOH ABUTAIOTCS C OOWHAKOBLIMU CKOPOCTSIMH, TO OTHOIIEHUS WX OJIMH BOJIH me bpouns

PaBHO ...
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1)1/2;2)2;3)1;4) 4
3 K xako#l gacTtuile ¢ HauOoJIbIIeH TOYHOCTBIO MOXKHO IIPUMEHUTH [TOHSITHE TPAEKTOPUH?
1) neinKHKaE; 2) IPOTOH; 3) 37EKTPOH; 4) aToM.
4 Kaxkoe 3aKk/Ii04eHue 0 IpUpofe BoIH fge Bpoitns nmpaBuibHOe?
Bonusl me Bpoiins - 370 ...
1) BONIHEL BEPOATHOCTY;
2) 37IeKTPOMAarHUTHEIE BOJIHEL
3) ynpyrue BOJHHL.
5 ITe Bpo#inb yTBEPXKIAJ, UTO BOJTHOBHIMU CBOMCTBaMU 00/IafakoT ...
1) 37MeKTPOHEL; 2) IPOTOHLL; 3) HEUTPOHEL; 4) GOTOHEL.
6 Kakue siBleHUs CBUAETEILCTBYIOT O BOJTHOBOM IIPUPOJie CBeTa?
1) Uutepdepentus. 2) Iudpakuus. 3) INonspusanus. 4) dddekT KommntoHa.
7 Kakue sIBeHUS CBULETENLCTBYIOT O KOPIIYCKYJISIPHOU IIPUPOLe CBeTa?
1) Uutepdepennus. 2) ®oroaddekt. 3) Ibdext KomnroHa.
8 CornacHo KaKUM OTPAaHNYEHUSIM MUKDPOOOBEKT HEe MOKET UMETh ONPENeNIEHHYI0 KOOPOUHATY U ONPEfeNIeHHYIO
COOTBETCTBYIOLIYIO IIPOEKIINI0 UMITYJIbCa?
1) CoracHO COOTHOIIEHUSM HeonpeaeneHHocTel ['eli3enbepra.
2) CornacHo runorte3e ge bpoiins.
3) CornacHO TeOpuu BEPOSITHOCTEH.
4) CornacHO CTaTUCTUUYECKUM 3aKOHOMEPHOCTSM.
9 OeKTpOH, HayalbHOM CKOPOCTHI0 KOTOPOI'0 MOXKHO IIpeHebpeds, IPOIIeTT YCKOPSIOUIYI0 Pa3HOCTh IIOTEHINAaI0B
U = 51 B. Haitu gnuHy BONHE fe Bpoins.
1) 172 nm; 2) 1,4 om; 3) 150 M.
10 [IpunAB, 4TO MUHUMaIbHasA 3Heprusa E HyknoHa B sAxupe paBHa 10 M3B, onieHUTH, UCXOAS U3 COOTHOIIEHUS
HeOIIpeieJIeHHOCTE!, TMHEWHEIE pa3MepPHL sIapa.
1) 2,9 dm; 2) 2,9 nv; 3) 10 dm.
7 J/1IeMeHTHI COBPEeMEeHHOH TEOPHH aTOMOB M MOJIEKY/I
1 VcTaHOBUTL COOTBETCTBHME KBAHTOBHIX YMCEJ, ONpEeNesIomUX BOJHOBYI0 (DYHKIIMIO 37€KTPOHA B aToMe
BOJOpOZA, UX GU3NUECKOMY CMEICITY:
1n
21
3m
A. OnpepnensieT OpuEHTAIMY 3JIEKTPOHHOTO 00JIaKa B IIPOCTPAHCTBE
B. Ompepenset GpopMy 371€eKTPOHHOT0 001aKa
B. Ompepenser pa3Meps! 371eKTPOHHOT0 o6J1aKa
I'. CoGCTBEHHBIN MEXaHUYECKUH MOMEHT
1)1-T,2-5,3-A;2)1-A,2-5,3-B;
3)1-B,2-5,3-A;4)1-B,2-A,3-T
2 AToM Bomopoma HaXOOUTCS B COCTOSHMH 1S. OIpemenuTs BeposTHOCTh W NmpeOrIBaHus 3JI€KTPOHA B aTOMe
BHYTpu cheprl paguycoMm r = 0,la (rme a - pamuyc mepBoid OOPOBCKOM opOuTH). BonmHOBas QyHKIHU,
ONIUCHIBAIOIIAS 3TO COCTOSIHUE, CYUTAETCS U3BECTHOM.
1) 0,0013; 2) 1,3; 3) 13
3 Wcnomnb3ys BEKTOPHYIO MOLENIb aTOMa, OIPeNeInTh HAauMeHbIIUN Yo, KOTOPEIM MOXeT 00pa3oBaTh BEKTOD
MOMeEHTa UMITyJIbca OpOUTaIbHOT'0 OBUXKEHUS 3JIeKTPOHA B aTOMe C HalpaBlieHHeM BHEITHer0 MarHUTHOTO MOJId.
OJIeKTPOH B aTOMe HaXONUTCS B d-COCTOSHUY.
1) 47 rpapycoB 21 munyTa; 2) 180 rpapmycos; 3) 60 rpagycoB 30 MUHYT.
4 Ha¥iTu OyivHY BOJIHBL POTOHA, U3JTy4aeMOT0 IIPHY ITepexofie aToMa Bogopona U3 7d-CoCTOsIHUSA B 2p- COCTOSIHUE.
1) 0,397 mxM™; 2) 2 MKM; 3) 39,7 MKM.
5 Haiitu yacTtoTy poTOHa, U37TydyaeMoro IIpyu Iepexone aToMa Bogopofa u3 7f-cocTosiHUS B 3p- COCTOSHIUE.
1)2,98 « 1014; 2) 2,98 « 1010; 3) 5+ 1014
6 OIeHUTH SHEPTrHI0 BpAIlaTeIbHOTO BO30YKIOEHNUS JBYXaTOMHON MOJIEKYJIE, COCTOSIIEH U3 [IBYX aTOMOB C
Maccamu 23 u 56 a.e.M., pacCTOsIHUE MeXMY LIeHTPaMU KOTOPBIX COCTaBsAeT 2 A.
1) ~0,0001 3B; 2) ~0,001 3B; 3) ~0,01 3B.
7 O1eHUTh TEMIIEPATYPy BHIPOXKAEHUS BpallaTelbHOT0 IBUKEHUS OBYXaTOMHOM MOJIEKYIBI, COCTOSIIEeN U3 OBYX
aTOMOB ¢ MaccaMmu 23 u 56 a.e.M., paCCTOTHUE MEXIy LIEHTPaMHi KOTOPHIX COCTaBNsIeT 2 A.
1) ~0,5K;2) ~100K; 3) ~0,50 K.
8 Hatitu snepruto ¢poToHa ¢ aynuHou BonHE 5000 A (B [I1X).
1) 3,97 « 10-19; 2) 3,97 « 10-10; 3) 3,97 « 1019
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9 OmpenenuTh CKOPOCTh JBUKEHUS 9TIEKTPOHA Ha TpeThell 60POBCKOM opOuTe aToOMa BOLOPOa.
1) 0,73 Mwm/c; 2) 0,73 km/c; 3) 10 Mwm/c.

10 AToMm Bofiopofa HaXOMUTCS B COCTOSHUU C N = 4 CKOIBbKO TUHUN CONEPKUT €ro CIIEKTP u3nydenus (mo bopy)?
1)1;2)2;3)6;4)4

8 AToMHOe Aapo

1 IIpu anbda-pacmage 3HaUeHNE 3apAI0BOr0 YUCIa Z MEHSIeTCH. ..

1) He MeHseTCS;

2) Ha [OBa;

3) Ha YeTHIpE;

4) Ha TpH.

2 Anbta-u3ydyeHue nIpencTaBisieT co00M IOTOK. .

1) KBaHTO 371EKTPOMATrHUTHOTO U3TyUYeHUS, UCITyCKaeMbIX aTOMHBIMY SAPaMU IIPU Iepexofe U3 Bo30yKIEeHHOT0
COCTOSTHUSI B OCHOBHOE;

2) 371€eKTPOHOB;

3) simep aToOMOB TeJIus;

4) IPOTOHOB.

3 Kakasl gong pafguoakTHBHEIX aTOMOB paclafeTcs depe3 MHTepBaJl BpeMeHHU, PaBHHU ABYM IepuomaM
nonypacnaga’?

1) 50 mpo1eHTOB;

2) 90 npo1eHTOB;

3) Bce aTomEl pacnagyTcs;

4) 25 TIPOILIEHTOB;

5) 75 IPOLIEHTOB.

4 YcTaHOBUTE COOTBETCTBUE TDPYII 3JIeMeHTApHHIX YacCTUI XapaKTepPHHIM THUlaM (yHZaMeHTalbHHIX
B3aMMOJIe i CTBHM:

1 ¢boToHE

2 JIeNTOHEI

3 agpOHHI

A. cunbHOe

B. anmeKTpoMariuTHOe

B. crmaboe

1) 1-B, 2-B, 3-A;

2) 1-A, 2-B, 3-B;

3) 1-B, 2-A, 3-b.

5 B nporecce 571eKTPOMarHUTHOTO B3aUMOIEUCTBUS IPUHUMAIOT YIacTHe ...

1) GoToHBI; 2) HEUTPUHO; 3) HEUTPOHHI.

6 Kakue 4acTUIIH SBNSIOTCS TEPEeHOCYUKAMU CUIBHOTO B3aUMOMEHCTBHS?

1) TTII0OHBL; 2) IPOTOHEL; 3) HEUTPOHHI; 4) GOTOHH.

7 Kakas peakuusl HaXOOUT MHUPOKOe MTPUMeHEeHNEe B 9HEPTEeTHUKe?

1) YupaBnsgseMmast peakuus OeIeHUs TIXKEJbIX Oep oM JeHCTBUEeM HEUTPOHOB.

2) HeynpaBngeMasi peakius OeJIeHUS TAKEJIbIX IOep.

3) YnpaBnsiemas TepMOsiepHas peakIyus CUHTe3a JIETKUX AMep.

4) HeynpaBnsgeMmas TepMOsiiepHas peakIusl CUHTEe3a JIETKUX SAMep.

8 YcnoBue pa3BuUTHS LEMTHOM pPeaKLUU:

1) Hanuure HEUTPOHOB;

2) HanmMyue pa3MHOXKAIOMIUXCS HEUTPOHOB;

3) ycnoBue pa3BUTHS LEMTHOM peaKUUy He YCTaHOBIIEHO.

9 TIpu KaKO¥ peakIUy BHAEIIETCS HanOOIblIas SHEPTHS B pacyeTe Ha OOUH HYKJIOH?

1) B peakIuu fieJIeHUS TSIXKENBIX SOeEp;

2) B peaKIuu CUHTE3a JIETKUX SEP;

3) BO Bcex BUax SIHEPHBIX PEAKITUH BEIIENSIETCS IPUOIU3UTEIbHO OJUHAKOBAS SHEPTHUS.

10 Yro Ha3kBaeTCd IepUOAOM IToIypacnanga?

1) BpeMsi, B TeueHHEe KOTOPOT'0 UCXOJHOE YKUCIIO Pafi0aKTUBHEBIX P YMEHbIIAETCS BOBOE.
2) Bpewmsi, B TeueHME KOTOPOT'O BCEPaiMOaKTUBHEIE SIipa UCIILITAIOT paciaf,.

3) BenuunHa, MPOMOPIIMOHAIbHAS IIOCTOSHHON PagHOaKTUBHOTO pacramia.

9 ®du3uKa 371eMeHTapPHbIX YacTull. PM3MKa TBEpaoro rejia

1 Yto Ha3kIBAETCS MOHOKPUCTAIIIOM?

TBepmoe Teno, cocTosiiee u3 6eCIOPSIIOYHO CPOCIIUXCS KPUCTAIIIOB.
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TBepmoe Teo, AT KOTOPOro XapaKTePHO HEYIOPSIA0YeHHOE PACIIoIoKeHre YaCTHI B IPOCTPAHCTBE.
TBepmoe TeJo, YacTUIE KOTOPOTo 00pa3yioT eAUHYI0 KPUCTAINYECKYIO PEIIETKY.

2 IInockocTk ¢ uHAekcamu Munmepa (111) oTcekaer:

Ha KaxX[Ioi 0CH OJUHAKOBOE YUCJIO0 OCEBBIX EOUHUIL;

Ha [IBYX OCSIX 110 PaBHOMY YMCITy OCEBBIX €IUHUI] U TTapajlyie/lbHa TPeThel 0CH;

Ha KaxX[ol oCH egUHUYHEIE 0TPE3KH, BEIpakeHHEIE B OCEBBIX €UHUIIAX;

OJHY OCh U TlapaJiiefibHa OBYM APYTHUM.

3 Kaxko# u3 Npu3HaKoB NPUHAJIEKUT UCKIIOUUTENIEHO MeTajiaM?

Hanuune KpuCTaIMYECKON CTPYKTYPHL.

MeTannuyeckuit G1ecK.

BrIcokast 371eKTPOIPOBOIHOCTD

[TpsiMast 3aBUCUMOCTE 37I€KTPOCOMPOTHUBIIEHUS OT TEMIIEPATYPHL.

4 Kak Ha3wiBaeTcs AedeKT, BEI3BaHHHBIM OTCYTCTBUEM aTOMa B y3Jie KPUCTANITNYECKON PEIIeTKU?
Iucnokamus.

Bakancus.

Mexy3enbHHH.

[Topa.

5 IlpuMuTHUBHAaA sS4YeliKa anMa3a COLEPKUT 2 aToMa yriepofga. CKOIbKO aKyCTUYeCKUX U ONTHYECKUX BeTBel
COTIEPKHUT €T0 KonebaTeNnbHbIH CIeKTP?

1,5;

3,3;

2,4;

5,1.

6 Kak 3aBHCHUT YacTOTa w MPOJOIbHON YIPYroil MPOAOJILHOM BOJIHEL, PACIPOCTPAHSIONMIENCS B CIUIOIIHOM Cpefie,
0T BOJIHOBOTO yucna k?

w = p/k;
w = pk2
w = yk;
w = ok.

7 CornacHO KJIaCCUYECKOHM TeOpUH TEIIOEMKOCTY TBEPAOTO TeJla MOJISIPHAS TEMJIOEMKOCTh:
YMEHBIIAeTCS C YMEHBIIEHUEM TEMIEPATYPH;

HE 3aBUCHUT OT TEMIIEPATYPHI;

YBENIMYUBAETCS C YMEHBIIEHUEM TEMIIEPATYPHL;

3aBUCUT OT XUMUYECKOTO COCTaBa BEIIECTBA.

8 ITpu BEICOKUX TeMIlepaTypax BKJan B KO3GGHUIKNEHT TEIIONPOBOLHOCTH TBEPAOTO TEJIa BHOCHT ...
paccesinvie GOHOHOB Ha HOHOHAX;

paccesiivie GOHOHOB Ha HedeKTax;

¥ TO U IPYTOe.

9 V3mMepeHue NOCTOSHHOU X0J1/Ia B IPIMECHOM IIOJTyTPOBONHUKE II03BOJIIET ONPENENUTE ...
BriGepuTe OOUH MITH HECKOJIBKO OTBETOB:

HampaBJIeHNe XO0JJIOBCKOTO 3JIEKTPUYECKOT0 OIS

KOHIIETPALXI0 OCHOBHEIX HOCUTEJIEH TOKa;

MacCy HOCHUTEJS TOKQ;

THUI TPUMECHOTO TOTyTIPOBOHUKA.

10 Ha pucyHKe mpuBefeHa 30HHAS AuarpamMMma HEKOTOPOTO KpHCTania. K KakoMy THIY IPOBOOUMOCTH
OTHOCHTCS 3TOT KPUCTAII?

IOy IIPOBOGHUKOBOMY;

METAJIINYECKOMY;

OU3JIEKTPUYECKOMY.

Kpumepuu oyeHusaHus npu omeeme Ha 80NPOChHL:
- 100 6anmoB - mpu MPaBUJIBHOM ¥ ITOJTHOM OTBETE Ha [ABa BOMPOCA;
- 85...99 6anoB - mpu MPaBUIIbHOM U TIOJTHOM OTBETE Ha OJWH M3 BOMPOCOB U MPABUJILHOM, HO HE TIOJTHOM OTBETE
Ha [Ipyroi U3 BOIPOCOB;
- 75...84 6anmoB - Mpu IPAaBUILHOM ¥ HEIIOJIHOM OTBeTe Ha [Ba BOIIPOCA;
- 65...74 6asIoB - IPaBUILHOM U ITOJTHOM OTBETE TOJIBKO HA OOVH M3 BOIIPOCOB;
- 25...64 - pu IpaBUIFHOM U HEIIOJIHOM OTBETE TOJIbKO Ha OMH M3 BOIIPOCOB;
- 0...24 6anoB - P OTCYTCTBUY IIPABUJILHEIX OTBETOB Ha BOIIPOCHL.
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Konuuectso 6annos| O - 64 65 - 100

IlTxana oneHuBanusg|He 3auTeHo| 3auyTeHO
Kpumepuu oueHusaHusA npu mecmupogaHuu:

- 100 6anmoB - mpu MpPaBUJILHOM ¥ TTOTHOM OTBeTe Ha 10 BOIPOCOB;

- 85...99 6annoB - mpu IPaBUIBHOM OTBETE Ha 8-9 BOIIPOCOB;

- 75...84 6anmnoB - Mpu TPaBUTbHOM OTBETE Ha 7 BOIIPOCOB;

- 65...74 6amnnoB - IPaBUILHOM OTBETe Ha 5-6 BOIIPOCOB

- 25...64 - pu IpaBUILHOM OTBETE TOIBKO Ha 4 BOIIPOCa;

- 0...24 6anyoB - mMP¥ OTCYTCTBUHU IIPABUJILHEIX OTBETOB Ha BOIIPOCHL.

KomnuuectBo 6ammos|0 - 64 65-100
IlIxamna omnenuBanusi|He 3auTeHo|3a4TeHO

Omuem no s1abopamopHsviM pabomam:

[Tpu 3alIuTe 0TYETOB MO TabopaTOPHEIM padoTaM, IPEeOyCMOTPEHHEIM B pa3ferne 4, o6yJanuecs TOIXKHE
MIPEICTaBUTh BHITOIHEHHBIE U 0OPMIIEHHEIE OTUETH 0 Tab0paTOPHHM paboTaM U OTBETHTH Ha 5 BOIPOCOB II0
KaxmgoMmy otueTy. OTYeT MO KaXmo¥W HMpakKTH4YecKod (mabopaTopHOU) paboTe HONXKEH MMETH CIIEAYIOIIYIO
CTPYKTYpY:

1 TuTynbHEIA TUCT 110 06pa3Iy.

2 Ilenb mpakTH4eCKou (TabopaTopHOit) paboTHI.

3 TIpubGopH! ¥ MPUHAIEKHOCTH.

4 CxeMy WJTH PUCYHOK YCTAHOBKHM, & TAKXKe PUCYHKH, IOSICHSIOIINAE BEIBOI padouux GopMyIr.

5 OCHOBHBIE pacyeTHEIE GOPMYIIH C 00513aTeIbHBIM MOSICHEHNEM BeNTUYNH, BXOAIINX B GOPMYIy.

6 TabuLsL.

7 IlpuMepH pacdera.

8 Ecnu TpebyeTcs 1Mo 3agaHuio - rpaduKy ¥ fruarpaMMHL.

9 BHIBOJI ITO TPAKTUYECKOH (1abopaToOpHOI) padoTe.

[lepeyeHb BOMPOCOB, BHIHOCHMEIX Ha 3ALIUTY OTYETA MO JTabOpAaTOPHHM paboTaM MpPUBENEeH BMETOOUYECKUX
yka3zauusx. Kpome Toro, obyvarumecss JONXKHE BJIafieTh MaTepPHUaoM, IPEICTABIEHHEIM BOTYETAX IO
nmabopaTopHEIM paboTaM, U CIIOCOGHE 000CHOBATD BCE MTPUHSATEIE PELICHUS.

3a KaX[Ibli TPABUJILHO JAaHHBIN OTBET 00yJaroIuiics momydaeT g0 20 6aioB B 3aBUCUMOCTH OT MTPABUIBHOCTH U
TIOJTHOTHL JAHHOTO OTBETA.

KomuuectBo 6anioB 0-64 65-74 75 -84 85-100

IlIxana oreHUBaHU He 3auTteno| YpoBneTBOpUTENbHO  XOPOIIO OTINYHO
3a4YTeHo

5.2.2 OueHoOYHbIE CPECTBA MPH MPOMEXKYTOYHOH aTTeCTAIHH

®opMoll IPOMEXKYTOYHON aTTeCTalluu ABIIETCS 3a4eT BO 2 ceMecTpe, 9K3aMeH B 3, B IIpoliecce KOTOPHIX
ompepnenseTcs: ChoOpMUPOBAHHOCT 0003HAYEHHHIX B paboyeli IporpaMMe KOMIIETEHIIHH.

VHCTpyMeHTOM u3MepeHus copMUPOBaHHOCTH KOMIIETEHINH SBMSIOTCA: OTBETH Ha BOIIPOCH BO BpEMS OIIpoca
II0 pa3peiaM OUCLUIIIMHBL NI HpOI;IJIeHHOG TECTUPOBaHKNE, 3aYTEHHEBIE OTYETEI 06yqa10mp1xca 10 J'Ia60paT0pHI:IM
u(unm) TpakKTHYeCKuM paboTam.

Ha 3k3aMeHe 00y4arOIHKCS OTBeYaeT Ha 2 BOMPOCa, in0o orBevyaeT Ha 20 TeCTOBBIX

3alaHUHA

[Tpu nmpoBemeHUM IPOMeXYTOYHOU aTTecTauuu obyvarmumcs OygeT 3afaHO [Ba BOIpPOCA, Ha KOTOphLle OHU
IOJIXKHBL IaTh OTBETEHL.

Hanpuwmep:

2 cemecmp.

1 TpaekTopus, OVHA ITyTU U BEKTOP IlepeMelleHNsI MaTepuaabHON TOYKH.

2 CKOpOCTI/I: MIrHOBEHHAd, B MOMEHT BPEMEHN t, cpenHsst, CpDeAHss IIyTeBasi, PafuajibHasi, TDaHCBEPCAJIbHAA U
CeKTopHuasbHas. Pa3joxkeHre Ha COCTABIAIONINE B PA3HBIX CUCTEMAX OTCYETA: JEKAPTOBOH, IUINHAPUIECKON U

TIOJIIPHOM.

3 cemecmp.
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1 Oco6eHHOCTH TENIOBOTr0 U3JTy4EHHs.
2 3axoH Kupxroda u npasuno IIpeso.

ITpumephbulie eonpocwl K 3auemy 60 2 cemecmpe:

1 TpaekTopus, ANIUHA [IyTU U BEKTOD [lepeMelleHNsT MaTepUalbHON TOYKH.

2 CxopocTu: MTHOBEHHas, B MOMEHT BpeMeHHU t, CpefHssA, CPenHssl NIyTeBas, pafualbHas, TPAHCBepCalbHas
UCeKTOpHranbHas. Pa3noxeHue Ha COCTABIAIOIINE B PA3HBIX CUCTEMax OTCYeTa: [eKapTOBOU, IMJIMHIPUYECKON
WTIOJISTPHOM.

3 IIpuMepH! IBUKEHUS TBEPHLIX TEJ: TafieHNe TeJl, OPOIIEHHBIX BEPTHKAIFHO BBEPX, TOPU3OHTAIBHO, O] YTJIOMK
TOPU30HTY.

4 3aKOH COXpaHeHUs UMIyNIbCa U YCIIOBUS €0 BHIIIOJIHEHUS.

5 OCHOBHOE ypaBHeHHE JUHaMHUKU BpallaTeNIbHOr0 JBUXKEHHS TBEPIOTro Telna.

6 3aKOH COXpaHEeHUS MeXaHU4YeCKOU SHEPTHUU.

7 Ilpuanun oTHOCUTENbHOCTH [anunes.

8 TIpeobpa3oBanus JIopeHia.

9 MexaHUKa TBEPAHIX TeJl. YIPyTrue HaNpsikeHUd U gepopmauuu. TeH30p yIPyrux HanpsaxkeHuiu. IlnaBHbe
HaIpSIXKeHUs.

10 3akoH I'yka. PacueTr Monyns ynpyrocTu Ipy CXXaTHY TBEPAOTO Tejla ¥ Hanuyus 60KOBOT0 OTIIOPA.

11 Bsaskocts. Koaddumnuent BHyTpeHHero Tpenus. Equnnna uaMepeHus.

12 OcHOBHOEe ypaBHEHNE MOJIEKYIAPHO-KNHETUYECKOU TEOPUHU Ta30B.

13 OmeiTHOEe 000CHOBaHKE MOJIEKYIIpPHO-KMHeTH4YecKou Teopuu. OmbiTH IlITepHa u JlambepTta. BpoyHOBCKOE
OBUXKEHUE.

14 UHOyKIIusg MarHUTHOTO TI0TIS.

15 Cuna Ammepa.

16 3aK0H IOJHOT0 TOKA [jIS MAaTHUTHOTO II0JISI B BaKyyMe.

17 ®eppomarsetuku. IddexT bapkrayseHa.

18 3aKoHEI 37IEKTPOMarHUTHOU UHAYKIUHY.

19 Camounpykuusi. B3auMouHIYKIKS.

20 Tok cMemenusi. YpaBHeHUs: MaKcBenna.

ITpumephvle sonpocwl K 3K3ameHy 8 3 cemecmpe:

1 KonebaTenpHEIE IPOLIECCH B IIPUPOME U TEXHUKE.

2 3aTyxamIue 31eKTPOMarHUTHEIE KOJeOaHus U UX XapaKTEPUCTHUKH.

3 TlepeMeHHBIN 371€KTPUYECKUAY TOK. MOITHOCTE B Il IePEMEHHOI0 TOKa.
4 BornHb. YpaBHEHUE IIJIOCKOM BONHEL. BOJIHOBOE ypaBHEHUE.

5 DHeprus U UMIYIbC 3IeKTPOMarHUTHOM BOJIHE. BekTop YMoBa - [loliHTUHTa.
6 [ToHsATHE O KOTEPEHTHHIX KoNebaHUIX U BonHaxX. MHTepdepeHus BoiH. CIOCOOH ONyYeHUsS KOTePEeHTHEIX
BOJIH.

7 Oudpakuus. [Tpuauun 'tokirernca - ®pexensi. 30HE OpeHens.

8 fIBnmeHMe moIApU3aIuu CBETOBEIX BOJIH.

9 3aKOHH TEIJIOBOTO U3TyIEeHHS.

10 fBnenve KoMnTOHa ¥ €T0 TEOPHUSI.

11 SkrcnepuMeHTaIbHOE TOATBEPXKACHNE BOJTHOBOU IIPUPOLLL YaCTHII.

12 CraumoHapHoe ¥ BpeMeHHOe ypaBHeHue lllpenunrepa.

13 Mopens aToma Pe3epdopna.bopoBckasi Teopusi aToMa BOgOpOfa.

14 dyukuuu pacupenenenus Oepmu - [lupaka u bose - SuHIITEWHA.

15 Pacnpepnenenue 31€KTPOHOB 10 9HEPTETUYECKUM YPOBHSIM.

16 CoOGcTBeHHAS ¥ IIPUMECHAs IIPOBOAUMOCTE IIOJTyIPOBOTHUKOB.

17 ®0TO- ¥ TEPMO3TIEKTPUYECKIE SIBIEHUS B [I0IyIIPOBOSHUKAX.

18 CTpoeHue aTOMHOTO SApa.

19 DHeprus CBA3U AAep. fAnepHble CUIIEL.

20 fimepHble peakLyu.

ITpumepHblii nepeyeHb mecmoesvix 3ad0aHull Ha 3a4em/3K3ameH:

1 YacTulla U3 COCTOSIHUS TIOKOSI Haydajla JBUTAThLCA II0 Ayre OKPYXKHOCTHU papuyca 1 M C IOCTOSHHBIM YTJIOBEIM
yckopeHueM 2 c-2. OTHoIIeHne HOPMa/IbHOTO YCKOPEHUS K TaHTeHIMaIbHOMY Yepes3 OfHY CeKyHIY PaBHO ...
a)1;6)2;8)3;1)4; M) 8

2 CnnomwHOW ¥ HONHHM LNUIMHAPH, MMEIOIINEe OJMHAKOBEHIE MACCH U pPafUyChl, BKaTHBalTCA 0e3
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NIPOCKab3bIBaHUS Ha TOPKy. Eciu HadanbHbIE CKOPOCTH TeJl ONMHAKOBEE, TO ...

a) BhIIlIe TIODHUMETCS TIOJIBIH ITUINHAD;

0) BBIIIIE TIOMHUMETCS CITOIIHOM ITUIUHID;

B) o0a Teja MOJHUMYTCS Ha OJHY U TY JKe BEICOTY.

3 Ctepxenb anuHoi 20 cM nokoutcs B HeKotopoit MCO. B gpyroit UCO ero gnuHa MOXKeET CTaTh PABHOM ...

a) 10 cm; 0) 21 cM; B) 30 cm; 1) 40 cm.

4 KaMeHb, OPOIIEHHBIH U3 OKHA BTOPOTO 9TaxXa C BHICOTH 4 M, MafaeT Ha 3€MJTI0 Ha PACCTOSHUU 3 M OT CTEHBI
moMa. YeMy paBeH MOZLYJIb IepeMeleHuss KaMHA?

a)3m;0)4M;B)5M;T) 7 M.

5 Bpycox mMaccou 1 Kr gBHXKeTCS BBePX IO HAaKJIOHHOU IJIOCKOCTH, COCTaBigmed yroa 60 rpagycos kK
ropu30HTy. KoabduimenT tpeuus ckonbxkenus 0,1. Yemy paBeH MOIYTb CUJIBI TPEHUST?

a) 10 H; 6) 100 H; B)8,66 H; r) 5 H.

6 ITpu M30TEPMUYECKOM CKATHUHU Ta3a KOHIIEHTPALXS MOJEKYJ yBEeIUYUIach BABoe. Kak U3MeHUI0Ch laBlIeHue
rasa?

1) YMeHbIINIOCEH BABOE;

3) YBenuuwmnocs B 4 pasa;

2) OcTajyioch HeM3MEHHEIM; 4) YBeInuuiIocs BOBOe.

7 CpepHsig KUHeTHYeCKas: SHePrus MOJIEKYJI Ta3a Ipu TeMuepaType T 3aBUCUT OT UX CTPYKTYPHL, YTO CBS3aHO C
BO3MOXKHOCTBIO PA3JIMYHBIX BUIOB [IBUKEHUS aTOMOB B MoJieKyJsie. CpeHAsA KMHETUYECKasd SHEPTUSI MOJEKYIT
renus (He) paBHa ...

1) 1/2 kT

2) 3/2 kT
3) 5/2 kT
4) 7/2 kT
8 BayTpu cbhepudeckoil MOBEPXHOCTU PACIOJIOKEH OUIONb, COCTOSIINUY U3 3aPANOB - U +(, HAXOOAIMUXCS Ha
PacCTOSIHUHU T OPYT OT Apyra. YeMy paBeH IIOTOK BEKTOpa CMeIIeHUs Yepe3 IOBEPXHOCTh Cheprl?

1) 0; 2) q; 3) 2q; 4) OTBET 3aBUCHUT OT OPUEHTALUY OUIIOJS BHYTPU CepHl.

9 3neKTpoH, anbda-yacTUIla ¥ ITPOTOH BIIETAIOT B MAarHUTHOE I0JIe B HAIIpaBIIeHH, MEPIEHAUKYIIPHOM THHUSIM
MarHMTHOM MHOYKIWY. Pafinyc KpUBU3HE TPAEKTOPHUHY KaKOU YaCTULIEI MUHUMAJIEeH?

1) anekTpoHa; 2) anbda-yacTulibl: 3) MPOTOHA; 4) BCe PafiUyChl TPAEKTOPUYM OOUHAKOBHL.

10 [JaBneHue cBeTa 3aBUCHUT OT ...

a) CTeIEeHM TIOJITPU3alluK CBETA;

0) moKas3aTess MPeIOMIIeHUS BeIeCTBa, Ha KOTOPOe MaaeT CBET;

B) 3Hepruu GpoToHa;

T') CKOPOCTH CBETA B CpefQe.

11 JJoxa3aTeabCTBOM OTIEPEYHOCTH CBETOBOM BOJTHBI CITYXKHUT ...

1) pucnepcus ceeta;

2) monApu3alus CBETa;

3) uHTEPhEPEHIUS CBETA;

4) mudpaknus ceeTa.

12 Temneparypa uepHoro Tena {T} kK. OnpepmenuTs OJIUHY BOJHH, Ha KOTOPYI0O IPUXOAUTCS MaKCUMyM
CIIeKTPalbHOU IJIOTHOCTU SHEPreTU4YeCKou cBeTUMOCTU. OTBET BHIpa3UTh B HAHOMETpaX, OKPYIJIUB OO TPex
3HAYAIUX IUQP.

13 UHTECUBHOCTh MOHOXPOMATHYECKOT'O CBETA, MTAaloIIero Ha KaTon (OTo3IeMeHTa, YBeJTMYUIach B IBa pasa.

B pesynbTaTe 3TOTrO...

1) 3aepxKuBaloIascs pa3HOCTh TOTEHIMAIOB YMEeHbIIUIACh B [IBa Pa3a;

2) GOTOTOK HaCHIIEHUS YBEJIMYUIICS B IBa Pa3a;

3) MakcuMasbHag KUHeTH4eCcKas 9Heprus GOTO3/IeKTPOHOB YBEJIMYUIIACh B IBa Pa3a;

4) Temnepatypa poTosieMeHTa YBeIUUUIIACh B IBa pasa.

14 K xaxo¥ "yacTurie ¢ HauOoIbIlIed TOUYHOCTHI0 MOXKHO IPUMEHUTD MTOHSATHE TPAEKTOPHH?

1) neinKHKaE; 2) IPOTOH; 3) 31EKTPOH; 4) aToM.

15 TIpuHSB, 4TO MUHKAMaNbHas sHeprus E HykioHa B sigpe paBHa 10 MaB, oneHuTh, HCX0OsA U3

COOTHOIIEHUS HEONPeeNIeHHOCTEH, TMHENHEIE pa3Meph! sapa.

1) 2,9 dm; 2) 2,9 v; 3) 10 dm.

16 AToM Bomopoma HaXOOMUTCS B COCTOSHHUHU 1s. OmpenenuTh BeposaTHOCT: W mpeOsIBaHus 9IeKTPOHA B aTOMe
BHYTpu cheprl paguycoMm r = 0,la (rme a - pamuyc mepBoid OOPOBCKOM opOuTH). BonmHOBas QyHKIHU,
OTIMCHIBAIOIIAsA 3TO COCTOSTHUE, CUUTAETCS U3BECTHOM.

1) 0,0013; 2) 1,3; 3) 13.

1622174750
23



17 Vcnomnme3ys BEKTOPHYIO MOMENb aTOMA, OIPENEINTh HAUMEHBIINY YTOJI, KOTOPHIH MOXKET 00pa30BaTh BEKTOD
MOMEHTa UMITyJIbCca OpOUTAIbHOTO OBUXKEHUS 3JIEKTPOHA B aTOME C HalpaBJIeHUEM BHEITHET0 MarHUTHOTO MOJIA.
JNEeKTPOH B aTOMEe HaXOOUTCS B 0-COCTOSTHUH.

1) 47 rpapycoB 21 munyTta; 2) 180 rpapmycos; 3) 60 rpagycoB 30 MUHYT.

18 Ipu anbda-pacnage 3HaueHUE 3aPSH0BOTO YKCa Z MEHSETCH ...

1) He MeHsIeTCs;

2) Ha OBa;

3) Ha YeTHIpE;

4) Ha TpH.

19 YTo Ha3kIBaETCS MOHOKPUCTAJIIIOM?

TBepmoe Teno, cocTosiiee u3 6eCIOPSAIOYHO CPOCIIUXCS KPUCTAIIIOB.

TBepmoe Teo, AT KOTOPOro XapaKTePHO HEYIOPSIAOYEHHOE PACIIOI0kKEeHe YacTHIl B TPOCTPAHCTBE.

TBepmoe Teno, YaCTHUIEl KOTOPOTO 00pa3yioT efrHYI0 KPUCTAIIMUECKYI0 PEeLIETKY.

20 ITnockocTh ¢ nHAeKcamMu Mumninepa (111) orcekaert:

Ha KaXJI0! OCH OOUHAKOBOE YHCIIO OCEBBIX NWHUIL;

Ha [IBYX OCSIX I10 PaBHOMY YUCJTy OCEBBIX eUHUI] U ITapajlyie/ibHa TPeThel 0CH;

Ha KaXJ0M OCH eqUHUYHbIE OTPE3KH, BEIPAXKEeHHEIE B OCEBLIX eIUHUIIAX;

OIHY OCh U IlapalieNibHa OBYM APYTUM.

Kpumepuu oueHusaHus/sk3ameH:

- 100 6amnsoB - Ipy IPaBUJILHOM U IIOJIHOM OTBeTe Ha IBa BOIIPOCA;

- 75-99 6anoB - Ipy IPaBUJILHOM U IIOJIHOM OTBETE Ha ONMH U3 BOIIPOCOB ¥ NMPABUJIBHOM, HO HE IIOJTHOM OTBETE
Ha APYTOY U3 BOIIPOCOB;

- 65-74 6amna - TPy IPABUIFHOM ¥ HEIIOJHOM OTBETE Ha [IBa BOIIPOCA MJIM MPABUJILHOM U IIOJTHOM OTBETE TOJIBKO
Ha OfUH U3 BOIIPOCOB;

- 25-64 6asnoB - IpU IPABUIIFHOM U HEIIOJTHOM OTBETE TOJIBKO HA OOVH U3 BOIIPOCOB;

- 0-24 6ama - Tpyu OTCYTCTBUY IIPABUJIBHEIX OTBETOB Ha BOIIPOCHL.

KonuuecTBo 0asIoB 0-64 65-74 75-99| 100
[lIkana olleHUBaHUSI|HEYNOBIETBOPUTEILHO|YIOBIETBOPUTEIHHO|XOPOIIIO|0TIUYHO

Kpumepuu oyeHusaHusA npu mecmuposaHuu:

-100 GamnnoB - mpu IPaBUILHOM U IIOTHOM OTBeTe Ha 19-20 BOMPOCOB;
- 85...99 6annos - mpu IPaBUILHOM O0TBeTe Ha 16-18 BOmpOCoB;

- 75...84 6anmoB - mpu TpaBUIbHOM OTBETE Ha 13-15 BOIpoCOB;

- 65...74 6annoB - MpaBUIbHOM 0TBeTe Ha 10-12 BOmpocoB

- 25...64 - pu nIpaBUJILHOM OTBETE TOJILKO Ha 1-9 Bompoc(oB);

- 0...24 6anmoB - Mp¥ OTCYTCTBUHU IIPABUILHEIX OTBETOB Ha BOIIPOCHL.

KomuuectsBo 6aioB 0-64 65 - 74 75-99( 100
IlTkarna oIleHHBaHUSI|HEYIOBIETBOPUTEIBHO|YI0OBIETBOPHTEIHLHO[XOPOIIIO |OTITHYHO
He 3aurteno 3a4TeHO 3aYTeHO0|3aYTeHO

Kpumepuu oueHusaHus/3auem:

- 100 6anioB - Ipu IPABUJILHOM U IIOJIHOM OTBETE Ha IBa BOIIPOCA;

- 75-99 6anoB - mpY MPABUILHOM Y IIOJIHOM OTBETE Ha OOWH M3 BOIPOCOB ¥ IIPABMJIEHOM, HO HE IIOJIHOM OTBETE
Ha IPYyro¥ U3 BOIPOCOB;

- 65-74 6amna - IpY IPaBUIFHOM M HEIIOJTHOM OTBETe Ha [IBa BOIIPOCA MJIM IPABUILHOM U IIOJTHOM OTBETE TOJIBKO
Ha OJUH U3 BOIIPOCOB;

- 25-64 6asnnoB - Ipy IPaBUILHOM U HEIIOJTHOM OTBETE TOJIBKO Ha OOUH U3 BOIIPOCOB;

- 0-24 6ama - mpy OTCYTCTBUY NIPABIJILHHIX OTBETOB HA BOIPOCHL.

KonuuectBo 6ammos| 0 - 64 65 -100
IITIxana omnenuBanusi|He 3auTeHno| | 3auTeHo

5.2.3. MeToguuecKue MaTepHaIbl, ONpeneIsioniie NPOUeIyPhl OLeHHBAHUSI 3HAHUMH, YMEHHH,
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HaBBIKOB ¥ (M/IH) ONbBITA [IESATEILHOCTH, XapaKTepPU3yoIlue 3Tansl GopMupoBaHUs KOMIETEHITHH

1. Tekymu#i KOHTPOJIb YCIIEBAEMOCTH 00YYAIOMIUXCS, OCYLIECTBIISIETCS B CIEAYIOMIEM IOPSOKE: B KOHIIE
3aBEPINEHUS OCBOEHUS COOTBETCTBYIOIIEH TeMEI 00yYaIONUINecs, 10 PACIOPSIKEHUIO TeJarornieckoro
paboTHUKA, YOUPAIOT BCE JIMYHEIE BEIIH, 3JIeKTPOHHEIE CPECTBA CBSI3Y U [TeYaTHEIE NCTOYHUKY HH(pOpMaLuy.

[I7s1 OOTOTOBKY OTBETOB Ha BOIIPOCH! 00Y4aloIIuecs UCIOJb3YIOT YUCTHIH TUCT GyMaru 1to6oro pa3Mepa u
pyuky. Ha nucre Oymaru oOydaroudecss yKa3blBalOT CBOM (paMUIIHI0, UMs, OTUECTBO (IIPY HAMUYUU), HOMED
yueOHOH TPYIIIH ¥ JaTy IPOBEeIeHUs TeKYIIero KOHTPOIs yCIeBaeMOCTH.

HayuHo-memaroruueckuit pabOTHUK YCTHO 3afjaeT [ABa BOIIPOCa, KOTOPHEE 00yJaOIIUACS MOKET 3aIUCaTh
Ha MOATOTOBJIEHHHIN [AJIST OTBETA JIUCT OyMaru.

B TeueHme yCTaHOBIEHHOTO HAYYHO-TIEHATOTHYECKUM PAaBOTHMKOM BpeMeHHU 00yJalomuecss MTHCEMEHHO
GOpPMyIUPYIOT OTBETH Ha 3aJaHHBIE BONPOCH. [0 MCTeYeHWM yYKAa3aHHOTO BPEMEHH JIUCTH OyMmaru ¢
MIOATOTOBJIEHHEIMY OTBeTaMU 00y4alomuecs nepegalnT HayYHO-TIefarorudecKoMy PaboTHUKY IS IOCIEAYIOIIEero
OLIEHWBAHUS PE3yIbTaTOB TEKYIET0 KOHTPOJIST YCIIEBAEMOCTH.

ITpu MOATOTOBKE OTBETOB Ha BOMPOCH 00yYAIOUIMMCS 3aMpeiaeTcs UCI0Ib30BaHue MOOBIX 9TeKTPOHHEIX
¥ TeYaTHHIX UCTOYHUKOB HHpOpMaLuu. B ciayuae oOHapyKeHUs HayYHO-TEHarorudyecKuM paboTHUKOM (akTa
HCIIOIb30BaHus 00yYaIIMMCS TPU MOATOTOBKE OTBETOB Ha BOIPOCH yKa3aHHbIE HCTOUHWKY HH(DOPMAILUHU -
OIleHKa pe3yJbTaTOB TEKYLIETO KOHTPONS CooTBeTCcTByeT 0 6anyiioB ¥ Ha3HAYaAeTCS [JaTa MOBTOPHOTO
TIPOXOKEHUS TEKYIIETO KOHTPOJIS YCIIEeBAEMOCTH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH OOyYAIOIUXCS 110 Pe3y/IbTaTaM BHIIOJHEHUS J1ab0paTOPHEIX U (VMIK)
MIPaKTUYECKUX paboT oCcyiecTBiseTcs B popMe 0TUETa, KOTOPHIM MPENOCTABISETCS HAyYHO-IearorudyeckoMy
paboTHUKY Ha OyMaxXHOM ¥ (MNIM) 37EeKTPOHHOM HocuTene. Hay4yHo-memarorudyeckuil pabOTHHUK, HOCIe
MIPOBEIEeHNsI OLIEHOYHBEIX MPOIENYyp, MMEeT IIPaBO BEPHYTh 00ydaloIneMycs OTYeT QNS IMOoCIeayiolieH
KOPPEeKTUPOBKHU C yKa3aHHEM IIepevHs HecOOTBeTCTBUi. O6ydaromuiics 00sS3aH yCTPAHUTh BCe YKa3aHHHIE
HECOOTBETCTBUS W HAIPaBUTh OTUET HAYYHO-TEJArOTHYeCKOMy PabOTHHKY B CPOK, HEe MPEBHIMIAIOIINN TpeXxX
yueOHEBIX JHEH, CIENYIOUIMX 3a THEM IPOBENEeHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

Pe3ynbTaTh TEKYIIET0 KOHTPOJIS JOBOASTCS [0 CBEJEHUS 00YYaAIOIIUXCS B TeUEHUE TPeX YIeOHBIX THEH,
CJIEeyIOMUX 3a JHEM IIPOBEIEHUS TEKYIIEero KOHTPOJIS YCIeBaEMOCTH.

O6yuaromuyecs:, KOTOPEIE He IIPOLUUTHA TEKYIIUN KOHTPOJIb YCIIEBAEMOCTH B YCTAHOBJIEHHEIE CPOKH, 00S3aHEI
TIPOUTHU €T0 B CPOK [I0 Havaja MPOUedypH MPOMEXYTOYHON aTTECTAlM¥ MO OUCLHUIIINHE B COOTBETCTBUU C
pacmucaHueM MPOMeXYTOYHOM aTTeCTalluu.

Pe3ynbTaTh IPOX0XKOEHHUS MPOIEAYP TEKYIIero KOHTPOJS YCIeBaeMOCTH 00yYalOIIUXCSI YUUTHBAIOTCS
TIPH OIIeHWBAHWHY PE3Y/IbTATOB MIPOMEKYTOUHOM aTTECTALUN 00yJaOIIUXCS.

1. HpOMe}Ky'TO‘-IHaH aTTeCcTanus 06y‘{aIOH.II/IXCH IIPOBOOUTCA IIOCJIE€ 3aBEPIIEHUA O6y‘{eHI/IH 10 DUCLUIIIINHE B
CeMeCTpe B COOTBETCTBHH C KaJlIEeHOaPHBIM y‘{eﬁHbIM l"pa(bI/IKOM " paclucaHueM HpOMe)KYTOqHOfI aTTeCTallkuu.

[ yCTIeIIHOTO TPOXOXKAESHUS MPOIeNyPhl TPOMEXKYTOYHOM aTTECTAIIMK TI0 OUCIHUIIIMHE 00ydarouInecs
IOJIKHBL:

1. IOJTyYUTH MOJIOKUTETLHEIE PE3YJIBTATH 110 BCEM ITPERYCMOTPEHHBIM paboyei mporpaMMoii GopMaM TEKYIIEeTo
KOHTPOJIS YCII€BAEMOCTH;
2. TIONY4UTh IOJIOXKUTEJIbHEIE PE3YIbTaThl aTTEeCTA[MOHHOT O UCIIEITAHUS.

I yCeIHOTO MPOXO0XKAEeHHUS aTTECTALMOHHOTO HCIHITAHHUS 00Y4YalOU[UCS B TeUeHHWE BPEMEHH,
YCTaHOBIEHHOTO HAayYHO-MENAaroruuyecKuM pabOTHUKOM, OCYIIECTBISET MOATOTOBKY OTBETOB HA [Ba BOIIPOCA,
BEIGPAHHBIX B CIIy4aiHOM TOPSIIKE.

[71s1 TOATOTOBKY OTBETOB MCIIOIb3YETCS YUCTHIH JIUCT GyMaru u pydka.

Ha nucre 6ymaru of6ydarouiyecs yKa3blBaloT CBOU (HaMUIIMI0, UMS, OTYECTBO (IIPU HAJIWUWUH), HOMED
y4eOHO¥ TPYIIEL ¥ JATy IPOBENEHNS aTTeCTAIOHHOT0 UCIIEITAHUS.

[Tpu IOATOTOBKE OTBETOB Ha BOIPOCH 00yYaOIIAMCS 3aIPeNiaeTcs UCII0Ib30BAHUE THO0BIX 3JIEKTPOHHBIX
¥ TIeYaTHBIX KCTOYHUKOB HH(POPMAIIWH.

[lo uCTeYeHUHU yKa3aHHOTO BPeMeHH, JIUCTH C MOATOTOBJIEHHEIMU OTBETAM Ha BOMPOCH! 00yYalOI[Uecs
mepefanT HayYHO-TearoTuYeCcKoMy pabOTHUKY /s TIOCIEAYIOUIeT0 OIeHUBAHUS PE3YIbTAaTOB IIPOMEKYTOYHOMH
aTTeCTaLuH.

B cny4ae o6HapyxkeHHs HayYHO-TIeJarorn4ecKuM PabOTHUKOM (aKTa UCIOJIb30BaHUS 00YYAOIMMCS IPH
IIOATOTOBKE OTBETOB HA BOIIPOCH yKA3aHHHEIE UCTOYHUKY WHGOPMAIUY - OLIEHKA PE3YIbTaTOB IPOMEXKYTOYHON
aTtTectanuyu cooTBeTcTByeT (0 6anyioB u Ha3HAYaeTCs [JaTa MOBTOPHOTO IPOXOXKIAEHHUS aTTECTAMOHHOTO

HUCIBITaHUA.
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Pe3ynmpTaTh IPOMEKYTOUHOM aTTecTauuy obydaromumxcs pasMemtaiorcs B IUOC KysI'TV.

Tekymu# KOHTPOJb YCIIEBAEMOCTH ¥ HPOMEXYTOYHAS aTTECTALUs 00yYaMIUXCS MOTYT OBIThH
opraHu3o0BaHH ¢ ucnonbloBanueM IUOC Kys3I'TY, mopsamox u GopMel IPOBEAEeHUS TEKYIIEro KOHTPOJISA
yCIIeBaeMOCTH U IIPOMEKYTOYHOM aTTecTaluy 00y4daomuxcs IPU 3TOM He MEeHSeTC .

6 YueOHO-MeTOIHUYECKOE o0ecnieueHne
6.1 OcHOBHAs IUTEpPaTypa

1. Kypc ¢u3uku : B 3 T : yueOHOe mocobue Aysi CTYSEHTOB BY30B, 00yYAIOMUXCS 0 TEXHUYECKUM H
TEeXHOJIOTUYeCKUM HalpaBleHUsM u cnenuanbHocTsaM / Y. B. CaBenbeB. - T. 1: Mexanuka. MonexkynspHas
¢usuka.- 4-e uspn., crep. - Caukt-IletepOypr : Jlans, 2008. - 352 c. - (Kiaccuyeckas yuebHas nuteparypa o
¢u3suke). - TEKCT : HETIOCPECTBEHHEIH.

2. CaBennes, Y. B. Kypc ¢usuku. B 3 1. Tom 3. KBaHTOBast onTuKa. AToMHas ¢uduka. Pu3nka TBEPAOTO
Tena. PU3uKa aTOMHOTO Spa U 37eMeHTapHbIX YacTull: yue6Hoe nmocobue / Y. B. CaBenbeB. - 7-e U3[., CTEP. -
CankT-IleTepOypr : Jlanp, 2019. - 308 c. - ISBN 978-5-8114-4254-6. - URL: https://e.Janbook.com/book/117716
(mata obpamienus: 26.08.2021). - TEKCT : 9T€KTPOHHBIH.

3. CaBemnnes, U. B. Kypc ¢usuku. B 3 1. Tom 2. OnektpudectBo. KonebaHus u BomHEL. BoigHOBas omTHKA:
yuebHOe mocobue / Y. B. CaBenres. - 6-e u3f., crep. - CankTt-IleTepbypr : Jlans, 2019. - 468 c¢. - ISBN 978-5-
8114-4253-9. - URL: https://e.lanbook.com/book/117715 (maTa obparrenus: 26.08.2021). - TeKCT : 97T€eKTPOHHBIH.

6.2 [TomoyTHUTEILHAS JIUTEPATypa

1. Yepros, A. I'. 3agaunuk mo ¢pusuke : yuebHoe mocobue s BTy30B / A. I'. YepTos, A. A. BopoGnes. - 8-e
u3m., mepepab. u mom. - Mocksa : Pusmataut, 2007. - 640 c. - TEKCT : HeTIOCPEOCTBEHHBIMH.

2. Ouprasnr, E. B. PYKOBOACTBO K pPEeLIEHUI0 3afay M0 Kypcy obue# Gu3uku : yuebHOe mocobue mis
CTYHEHTOB BY30B, 00y4aIOIIUXCS 10 TEXHUYECKHUM U TEXHOJIOTMYECKUM HAIlPaBIEHUSIM U crelnuansHocTsIM / E. B,
OQuprasr. - 2-e usp., ucup. - Cankt-Iletepbypr : Jlaus, 2008. - 352 c. - TeKCT : HENOCPECTBEHHEIH.

3. Kanauraukos, H. II. ®dusuka: HTepHeT-TecTUpoBaHue 06a30BLIX 3HAHUU : yueOHOe mocobue myis
TTOATOTOBKYU CTYIEeHTOB By30B K ®efeparbHOMY HHTEPHET-TeCTUpPOoBaHuio mo ¢usuke / H. I1. Kamamuukos, H. M.
KoxeBHukoB. - CankT-IleTepOypr : Jlaus, 2009. - 160 c. - (Yuebuuku fansg By3oB. CrelnuanbHas IUTEpaTypa). -
URL: http://e.]lanbook.com/books/element.php?pll cid=25&pll id=172. - TekCT : HENOCPELCTBEHHHN +
3JIEKTPOHHEIM.

4. 3anmnes, I'. Y. IIpakTUKyM [0 ONTHKe ¥ KBAHTOBOM ¢u3uke : yueOHOe mocobue mjs CTyLeHTOB
TEXHUYECKUX CIEIMaIbHOCTEN U HampaBjaeHui By30B / I'. Y. 3atues ; ®T'BOY BIIO «Kys06ac. roc. TeXH. YH-T UM.
T. ®. TopbaueBa», Kad. dusuku. - Kemeposo : KysI'Ty, 2014. - 148 c. - URL:
http://library.kuzstu.ru/meto.php?n=90126&type=utchposob:common. - TexcT : HemOCPEeOCTBEHHHU +
3JIEKTPOHHBIH.

5. ManburuH, A. A. JlabopaTopHBIY TPaKTUKYM 10 pusuke : yue6Hoe mocobue / A. A. ManbmuH, A. A.
Moxkpymes ; Ky30acCkuii TOCyHapCTBEHHEIN TeXHUUeCKui yHuBepcuteT uM. T. . l'opGaueBa, Kabemnpa dusuku. -

Kemeposo : Kys3I'Ty, 2017. - 1 s3nextpoH. ont. pguck (CD-ROM). - URL:
http://library.kuzstu.ru/meto.php?n=91566&type=utchposob:common (maTa obpamienus: 12.10.2021). - Texcr :
3JIEKTPOHHBIH.

6. ®odanos, A. A. M3ydeHue NOCTyNaTeJIbHOT0 ¥ BPAIIATEILHOTO OBUKEHUS C IOMOIIbI0 MasTHUKA
O6ep0Oeka: BUPTyalbHas nabopaTopHas paboTta : yueOHOe mocobue Ojst CTyOeHToB By30B / A. A. ®odatnos, H. b.
Okymrko ; Ky36acckuit TocyqapCTBEHHBIM TexHu4deckul yHuBepcuTeT uM. T. @. 'opbauesa. - Kemeposo : Ky3I'TY,
2017. - 1 9NIEeKTPOH. OIIT. IHUCK (CD-ROM). - URL:
http:/library.kuzstu.ru/meto.php?n=91536&type=utchposob:common (gaTta obpamenus: 12.10.2021). - Texcr :
3JIEKTPOHHEIM.

6.3 MeTtoguueckKasi 1uTepaTypa

1. 9nexTpoMaruetusM : nabopaTopHul mpakTukyMm K-303.3 mo gucuunnuae «du3uKa» AT TEXHUYECKUX
crernuanbHoCcTed U HampaBnenust /| ®I'BOY BO "Kyabac. roc. TexH. yH-T uM. T. ®. T'opbauesa", Kad. pusukuy ;
cocTt.: B. B. Oweppunr [u pmp.]. - KemepoBo : Kya3I'Ty, 2016. - 47 c. - URL:
http://library.kuzstu.ru/meto.php?n=8655 (mata oopamienus: 13.10.2021). - TeKCT : 9T€KTPOHHBIH.

2. OnexkTpocratuka. HanpsxkeHHOCTE. [ToTeHIMaN : MeTOgUYeCKHe YKa3aHUs K IPaKTUUYECKUM 3aHSITAIM
10 Kypcy Gu3uKu Ojisi 00y4arouxcst BCeX CIeNnaabHOCTEN U HalpaBaeHui OakanaBpruara Bcex GopM obyueHus /
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https://e.lanbook.com/book/117716
https://e.lanbook.com/book/117715
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=172
http://library.kuzstu.ru/meto.php?n=90126&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=91566&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=91536&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=8655

MuHECTEPCTBO HayKu U BhIcIiero obpa3oBanus Poccuiickoyt ®emeparnuu, Ky30acckuil rocymapCTBEHHBIN
TexHU4YecKuil yHuBepcuteT uM. T. @®. 'opbauena, Kabengpa usuku ; cocrasurenu: C. A. Illenenesa, Y. B.
lisexnuuckas. - Kemeposo : Ky3I'TVY, 2019. - 34 c. - URL: http://library.kuzstu.ru/meto.php?n=9543. - Texkcr :
HEMOCPEeACTBEHHBIY + 3JIEKTPOHHBIN.

3. du3nuyeckue OCHOBHI MeXaHUKM : TabopaTopHbii nmpakTukym K-303.1 mo gucuunnuue "®usuka" mms
00y4alomuxcst BCeX CIIelnalbHOCTEN U HallpaBieHui OakanaBpuara Bcex GopM o0yueHus / MUHHUCTEPCTBO HAyKH
¥ BeICIIET0 oO0pa3oBanus Poccuiickoit ®emeparnmu, Ky36acckuii roCyqapCTBEHHbINM TEXHUUECKUN YHHBEPCUTET UM.
T. ®. TopbaueBa, Kadpengpa ¢usuku ; cocraputenu: T. B. JlaBpsmuna, A. A. ®odanos, Y. B. LIBeknuHCKas. -
Kemeposo : Kys3I'TY, 2020. - 38 c. - URL: http://library.kuzstu.ru/meto.php?n=6355. - TekcT
HEIOCPEACTBEHHBIY + 3J€KTPOHHLIN.

4. JTabopaTopHEI NPaKTUKYM 0 GU3UKe : METOONUYECKHUE yKa3aHus K 1abopaTopHEIM paboTaM 0 Kypcy
¢busuku nna obydyalomuxcs BCeX Cllel[HalbHOCTeM M HanpaBieHul GakanaBpuaTa Bcex ¢opMm obydueHus /
MuHKCTEPCTBO HayKu ¥ Bhicuiero obpa3oBaHus Poccuiickoit ®emepanuu, Kysbacckuil rocymapCTBEHHBIH
TexHU4YeCKui yHuBepcutetT uM. T. @. F'opbauesa, Kadbenpa ¢usuku ; [cocTaBUTENN: KOJUIEKTUB aBTOPOB Kadenprl
bu3uku : aBTOpPH He yKas3aHH]. - Kemeporo : Ky3I'Ty, 2019. - 83 c¢. - URL:
http://library.kuzstu.ru/meto.php?n=9718. - TeKCT : HENOCPELCTBEHHHHU + 3JEeKTPOHHHH.

6.4 IIpodeccuonabHbIe 0a3bI JAaHHBIX H HH)POPMATHOHHEBIE CIIPABOYHEBIE CHCTEMbI

1. OnekTpoHHas 6UGIMOTEUHASE CUCTEMa «YHUBEpCUTETCKas OubmroTeka oHmaiu» http://biblioclub.ru/

2. 9nekTpoHHas 6ubnuoTeyHas cucteMma «Jlanb» http://e.lanbook.com

3. OnNeKTpoOHHASN bubnuoTexa Kysl'TyY
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229

4., OnekTpoHHas OubnuoTeuHas cucTeMa HOBOCHOMPCKOTO TOCYRApPCTBEHHOTO TEXHUYECKOTO
yHuBepcuTeTa https://clck.ru/UoXpv

5. CmpaBouHas npasoBas cucteMa «Korcynprantllnoc» hitp://www.consultant.ru/

6.5 ITepuoguueckue U3TaHUA

1. U3Bectusa Poccuiickoit akagemun Hayk. Cepust Ousndeckas : XKypHasl (Ie4aTHbIN)
2. Hayka u XKU3Hb : HAyYHO-TIONYJISPHbIM XKypHa (Te4aTHHIN)

7 IlepedeHb peCcypCcoB HH()OPMAIHOHHO-TEI€KOMMYHUKAIIHOHHOM ceTH «AHTepHeT»

9UOC KyaI'TY:

a) OnekrpouHas 6ubmuorexa Ky3['TY. - TekcT: anekTpoHHEX // HayyHo-TexHU4YecKass 6ubmuorexra
Ky36acckoro rocymapCTBEHHOTO TeXHUYECKOTO yHUBepcuTeTa uM. T. @. I'opbauesa : caiT. - Kemeposo, 2001 - . -
URL: https://elib.kuzstu.ru/. - TeKCT: 371€KTPOHHLIH.

b) MMoptan.Ky3I'TY : ABTromaTtusupoBauHas Wudopmarnuonuas Cucrema (AUC) : [caiit] / Ky3bacckuii
TOCyJapCTBEeHHHIH TeXHUYeCKUH yHuBepcureT uM. T. ®. F'opbaueBa. - Kemeposo : Ky3I'TY, [6. r.]. - URL:
https://portal.kuzstu.ru/. - Pexxum gocTtyma: [ig aBTOpU3. I0Ib30BaTesnel. - TeKCT: 371eKTPOHHEIN.

c) OnmekTpoHHOEe obyuenwue : [caiiT] / Ky30acCKui TOCyIapCTBEHHbIM TeXHHYECKUY YHUBEPCUTET uM. T. @,
T'op6aueBa. - Kemeposo : Ky3I'TV, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexxum gocTtymna: s aBTOPHU3.
nonb3oBaTenei Ky3I'TY. - TeKCT: 371€KTPOHHEIN.

8 MeToguyeckue yKa3aHUs [JIsI 00YIAIOIIUXCS 10 OCBOEHUIO THCHUIUTHHEI "®u3uka"

CamocTosiTenbHad pabora o0ydaloerocs ABIASETCS YacTbl0 €ro yueOHON mesTelnbHOCTH, 00BHEeME
CaMOCTOSITEIFHOM paboTH 110 KaKo¥ NUCIUIIKHE (MOIYII0) IPakTHKe, FOCYyLapCTBEHHOY NTOTOBOY aTTeCTalul,
yCTaHaB/IMBAIOTCS B y4eOHOM IITaHe.

CamocTosiTenbHasi paboTa 110 DUCLUNIIMHEE (MOIYII0), TPAKTUKE OPTaHU3YeTCs CIenyoumM 06pa3oM:

1. o Hayama OCBOEHHS OUCHUIIIMHE 00ydaiomeMycs Heo0XOJUMO 03HAKOMHUTHCS C COLepKaHWeM
paboyell mporpaMMbl JUCHUIIIMHLL (MOTYJIS), TPOTPAaMMbL IPAKTUKY B CIEAYIOMIEM MOPSIKE:

1.1 comepXaHue 3HAHUM, yMEHUU, HABEIKOB U (MJIU) ONEITa IPO(PECCUOHANBHOU IesTEeIbHOCTH, KOTOPHEe
6yoyT chopMUpOBAHEL B IIPOIECCE OCBOEHUS TUCLUIIIMHEL (MOIYA), IPAKTUKHY;

1.2 comepxkaHue KOHCIIEKTOB JIEKINii, pa3MellleHHHX B 3JIeKTPOHHON nHbopMauronHou cpene KysI'TY B
IIOpAKe OCBOEHUS OUCHUIUIMHEL, YKa3aHHOM B pabouell mporpaMMe OUCHUIIIMHEL (MOLYTIS), IPAKTUKY;

1.3 comepxkaHue 0CHOBHOU U JOIOJIHUTEILHON TUTEPATYPEL.

2. B mepmop 0oCBOEHHS OUCHUIUIMHB 00y4YalOMUICS OCYI[ECTBISIET CAMOCTOSTENbHYI0 PaboTy B
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ClenyoleM NOpsAaKe:

2.1 BHIONHEHWE TPAKTHU4YECKUX ¥ (unu) nabopaTopHHX paboTH ¥ (MJIM) OTYETOB B MOPSHKE,
yCTaHOBJIEHHOM B paboyeil mporpaMMe NUCLUILIUHEL (MOOYJIs), IPAKTUKY;

2.2 TOATOTOBKA K OIpocaM ¥ (MJIM) TECTUPOBAHUIO B COOTBETCTBUU C IIOPSIOKOM, YCTAHOBJIEHHOM B
pabouell mporpaMMe OUCHUIIIMHEL (MOLYTIS), IPAKTUKY;

2.3 HOATOTOBKA K IPOMEXYTOYHOM aTTECTAL[MM B COOTBETCTBUY C IOPSIAKOM, YCTAHOBIIEHHOM B paboueit
IporpaMMe OUCHUIUIMHEL (MOLYJIST), TPAKTUKH.

B cnydae 3aTpymHEHWH, BO3HUKIINX IPH BHIIOMHEHWH CAMOCTOSITEIBHON pPaboTh, 00ydaromeMycs
HeoOxoguMo 00paTUTLCS 3a KOHCYJIbTaLMeM K MeNaroruYeckKoMy paboTHUKY. I[IepHOmH MPOBENEHUS
KOHCY/bTalluil yCTAHABIKUBAIOTCS B PACIMCAHUU KOHCYJIbTALlUU.

9 IepeyeHbr HHGPOPMANHUOHHBIX TEXHOJIOTHH, HMCIOIb3yeMbIX NPH OCYIIECTBICHHH
o0pa30BaTeILHOI0 Mpollecca N0 JUCHUIUIMHe "O@OU3HKa", BKIHYasi NepeYyeHb NPOrpaMMHOIO
o0ecrnieyeHUs1 1 WHGPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

s u3yyeHus: QUCLUIIIUHEL MOXKET HUCIIOIb30BaThCS CIIEAYIONIEe TPOTpaMMHOe 00eCIeueHue:
1. Mozilla Firefox

2. Google Chrome

3. Yandex

4. Microsoft Windows

10 OmucaHHMe MaTepHAIbHO-TEXHHMYECKOHM 0a3bl, HEOOXOMMMOH [JIsi OCYIIeCTBIEHHA
00pa30BaTeJILHOIO Mpolecca Mo AHCHHIUTHHE "®du3uka"

[ peanu3aluy IPOrpaMMel ya4eOHON OUCHUIITUHE TPEOYCMOTPEHHI ClielalbHbe TOMEIEeHUS:

1. TlomeIeHus OIS CAMOCTOSITENIbHOM PAbOTH 06yYalOUIuXCs, OCHAIIeHHbIEe KOMITBIOTEPHOM TEXHUKOM C
BO3MOXKHOCTBIO TIOOKITIOYEHUS K CeTH MHTEpHET U o0ecleueHneM OOCTYIa K 3JIeKTPOHHON HHGOPMAIMOHHO-
ob6pa3oBaTenbHOM cpene OpraHu3aluy.

2. YueOHbIe ayIUTOPUU OJISI IPOBEMEHUS 3aHATUYN JIEKIMOHHOTO THUIIA, 3aHATUN CEMUHAPCKOTO THUIIA,
71ab0pPaTOPHLIX 3aHSATUN, KYPCOBOTO HPOEKTUPOBAHUS (BEIMONHEHUS KYPCOBEIX PAaboT), TPYIIOBHX H
VHIOUBUAYATbHBIX KOHCYNMbTALMM, TEKYIIEro KOHTPONS W IMPOMEXKYTOYHON aTTeCTalluH.

11 Ansbie cBegeHus U (WIM) MaTepHUaIbI

1. OGpa3oBaTeabHEN TPOLECC OCYI[ECTBISETCS C MCIONb30BaHHEM KaK TPAfgWIMOHHBIX TaK U
COBPEMEHHBIX MHTEPAKTHBHLIX TEXHOJIOTHH.

B paMKax aygUTOPHEIX 3aHSATHH IPUMEHSIOTCS CIeAyIOIIie HHTePAKTUBHBIE METOMIL:

- pa360op KOHKPETHHIX TPIMEPOB;

- MyJIBTHMeJII/IfIHaH IIpe3eHTalusd.

2. HpOBeJIeHI/Ie TPDYHOIOBEIX U MHOWUBUAYAJIbHBIX KOHCyHBTaHI/II;I OCyIlIEeCTB/IsIeTCA B COOTBETCTBUHU C
pacCnucCaHueEM KOHCyJ’IBTaHHﬁ II0 TeMaM, 3asdBJIEHHBEIM B pa60qel71 IIporpaMMe OUCLHUIIIIMHEL, B IIEPHUOO OCBOEHUA
OUCUUIIIMHEL U TePef] MPOMEeKYTOYHOM aTTecTaluel ¢ y4eToM Pe3yIbTaToB TeKYIIero KOHTPOJIS.
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