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1 IlepeyeHs WIaHHPYEMBIX pe3y/IbTaToOB 06ydeHns o Aucuumuinae "Qusnka", COOTHECEHHBIX C ITAHUPYEMEIMU

Ppe3yJIbTaTaMu OCBOEHH:A 00Pa30BaTeIbHOM IPOrPaMMBI

OcBoeHne JUCHUIUIMHBL HATIPaBaeHo Ha GOpMUpPOBaHUe:
YHHUBEPCAIBHBIX KOMIIETEHI[UH:

VK-1 - Cnoco6eH ocyLecTBIATh IOUCK, KpUTUYECKUH aHAIN3 U CUHTEe3 WHPOPMAIY, TPUMEHATh
CHCTEMHBIH IIOAXO, I PellleHNs I0CTaBIeHHbIX 33424

PesynpTaTsl 06y4eHus MO FUCLUILINHE ONPEAEITIOTCI HHANKATOPaMH JOCTIDKEHUA KOMIIETEeHIM
VnauxaTop(BI) HOCTIDKEHHUA:

Wcnonssyer 3HaHMe PU3MIECKUX 3aKOHOB I PelleHUs TOCTaBIeHHbIX 3aa4.
PesynpTaTsI 06y4eHN [0 SUCHUILINHE:

3HaTh OCHOBHBIE 3aKOHBI MEXaHUKH, MOJIEKYJIAPHOH GU3NKH ¥ TEPMOZMHAMUKY, 3JIeKTPOCTATHKY U

- DJIeKTpOMarHeTH3Ma, BOJTHOBOH U KBAHTOBOH OITHUKY, SIePHOM (U3UKU U dIeMEeHTapHbIX YaCTHUI];

- hU3MYeCKUIN CMBICI U MaTeMaTH4eCcKoe N300paKeHre OCHOBHBIX (DU3HMYECKUX 3aKOHOB. Y METh

CaMOCTOATENPHO aHAIU3UPOBATh (PU3NYeCKUe SIBIEeHNUS, IIPOUCXOAAIINE B IIPHUPOJE U

- Pa3JIMYHBIX YCTPOICTBaX; CAMOCTOATEIBHO PaboTaTh CO CIIPAaBOYHOM JTUTEPATypOii; BBIIIOTHATD
Heo0X0gUMbIe

- pacueTsl U OIpeJie/IATh TapaMeTPhl IIPOIeCcCoB.

BrazseTs cOBpeMeHHBIMU METOZAMH pelleHNA GU3NIeCKHUX 337a4 ¥ U3MePeHUs TapaMeTPOB Pa3TMIHBIX

IIPOLIECCOB B TEXHUYECKUX YCTPOKCTBAX U CHCTEMAX.
2 Mecro aucnumnusst "®usuka” B crpykrype OITOII 6akanaspuara

Jlng ocBOeHMsS [AUCUMIUIMHBI HeOOXOZMMBI 3HAHHA YMEHHdA, HAaBBIKM M (WJIM) ONBIT IpodeccHOHaNIbHOM
JleATeIbHOCTH, TTOJyYeHHbIe B PaMKaxX U3y4eHUs CJIeLyIONUINX JUCIUIINH: MareMaTuka.

Jucnunnuua Bxogur B Bmox 1 [Jucnummuusr (Mozymu) OIIOIL. Ilens AMCHUIUIMHBL - IIOJNydYeHHe
O0y4aIOMIIMUCS 3HAHUM, YMEHWH, HaBBIKOB M (WIM) ONBITa IPOGbEeCCHOHATBHON IeATeTbHOCTH, HeOOXOAUMBIX It
dbopMHUpOBaHUA KOMIIETEHIINH, YKa3aHHBIX B IIyHKTe 1.

B o6mactu MaremaTuky HeOGXOZMMO 3HAaTh TEOPUIO IIpeZesioB, AuddepeHINaTPHOe U HHTETPATBHOE HCYMCICHUS,

pellleHye OZHOPOSHBIX M HEOTHOPOIHBIX AubdepeHIInaTbHbIX YPaBHEHU.

3 O6sem pucommumuel "@u3uka" B 3aYETHBIX €AWHUIAX C yKa3aHWEM KOJMYECTBA AKAJEMUYECKUX
9acoB, BEIZEJEHHBIX HA KOHTAKTHYI0 pafory ofydarommxcs c upemogasareieM (OO BHZaM 3aHATHI) M HA

CaMOCTOATEILHYIO PaboTy 06y IalOmIXCsa

O6uras Tpysoemkocts gucuuminest "Ousmka” cocrasiser 10 savernsix eguau, 360 gacos.

®opma obyuers KommyecTBo gacos
oo 3 |[O3®
o
Kypc 1/Cemecrp 2
Bcero gacos 144
KorTakTHas paGoTa 06yJalomUXCsa C MpemofaBaTeseM (II0 BUAaM yIeOHBIX
3aHATHIA):
AyznuropHas pa6ora
Jlexyu 10
JlabopaTopHsle 3aHATHA 10
IIpakTHueckue 3aHATHA 8
BreaypuropHas pab6ota
VupuBuyansHas paboTa ¢ IpenojaBaTeieM:
KoHcynpranus u vHble BUAB y4eOHOU JeATeIbHOCTH
CamocrosrenpHad paboTa 116
®opma npomeskyTO4UHOM aTTECTALMI Bager
Kypc 2/Cemectp 3

1650481467
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Bcero gacos

216

KonrakrHas pabora 06ygaomuxcs ¢ npenogasareeM (o BugaM y1eGHbIX
3aHATHH):

l—[a}l pab6ora

1650481467
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KosnmuecrBo yacos

®opma obyuenns
pHa 0oYH o 3 |03
() )
Jlexiuu 10
JlaGopaTopHsle 3aHATHI 10
ITpakTryeckue 3aHATHUI 8
BueayzuropHas pa6oral
VupuBuyansHas paboTa ¢ IpenojaBaTeeM:
KoHcynpranus u uHble BUAB yueOHOU JeATeIbHOCTH
CamocroarensHas paGoTa 152
®opma mpomexyTOUHOM aTTecTauM PK3aMeH
36
4 Copepxanue aucuumnnss "Ousnka”, CTpyKTypHpOBaHHOE IO pasgenaM (Temanm)
4.1. JleKmMOHHBIE 3aHATIA
Paszen ZMCUMIITUHEL, TEMEI IeKLUA U HX COLepXKaHue TpymoeMKOCTS B Yacax
(00 30 030
144

Kypc 1/ Cemectp 2

Pasgen 1. Mexannka

1.1. KunemaTtuka

Knaccuueckas Mmexanuka. I'paHUIBI IPUMEHUMOCTHU KIaCCUIECKON MEXAHIIKH.
MarepuanpHas TOYKA. XapaKTEPUCTUKU MEXaHUYECKOTO IBIIKEHHUA: CHCTEMA
oTcyeTa, IyTh, pPaAUyC-BEKTOp, IlepeMelleHHe. YDaBHEHUA [BIDKEHUS.
Cxopocts u yckopeHue. HopmanbHOe M TaHTeHI[MAJbHOE  YCKOpeHMs. YTOI,
YIJIOBas CKOPOCTH, YIJIOBOE YCKOPEHHE.

1.2. Junamuka

1.2.1. JluHamMmKa TIIOCTyTaTeJbHOTO JABIDKeHHA. VIHepIuwanbHBIe CHCTEMBI
orcuera. Ilepssrit 3akon Hetorona. ITonaTie Maccsr 1 CHIIBL.

Bropoit u Tperuit sakonsr HerotoHa. LleHTp Macc cucTemsr.

OcHOBHOe ypaBHeHHe IUHAMHUKU IIOCTYIIaTeJIbHOTO IBIKEHUA TBEPJAOTO TeJa.
3aKOH COXpaHeHMs KMITyJbca KaK (YHJAMEHTaJbHBIH 3aKOH IIPUPOABI U
CBSI3b €T0 C OZHOPOAHOCTBIO IPOCTPAHCTBA.

1.2.2. luHaMuKa BpaujaTeJIbHOTO ABIKEHUA. MOMEHT CHIIBI OTHOCUTEIBHO TOUKH
¥ OCH.

MoMeHT HMIy/nbCa CHCTEMBI MaTepUANbHBIX TOYEK U TBEPIOrO Teja
OTHOCHTEJIBHO Hadyala KOOpZWHAT. MOMEHT WHEpPUMH TBEPIOro Teja
orHOcHuTenbHO ocu. OCHOBHOe ypaBHeHMe NWHAMHUKU BpallaTeIbHOTO IBIXEHUS
TBEPJOrO TejIa. 3aKOH COXPaHEeHHI MOMEHTA MMITyJIbCa.

1.2.3. Dueprus u pabora

Mexaunnveckas pa6ora. KoHcepBaruBHble U puccumaruBHble cuiabl. CHIIbI
TSATOTEHHMs Y yIpyrocTd. KuHerwdeckas OHEPrus IOCTYIIATE€JIbHOTO U
BpallaTeNBHOTO  [BIJKEHWs  TBEPAOrO  Tejad.  llOTeHImManbHas  DHEprus
MaTepHaJbHOM TOYKM BO BHEIIHEM CHJOBOM IIOJIe U ee CBi3b C CHJION,
IeHCTByIOleil Ha MaTepUAIbHYIO TOUKY.

3aKOHBI M3MEHEHUS M COXpPAaHeHMs YHEPrMM B MeXaHUKe. [IpuMeHeHHe 3aKOHOJ
COXpaHeHUs MMITyJIbCa U SHEPIUH IJIS Pacyera.

1650481467
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Pasgen 2. MonekynapHas GU3HKA M TEPMOAMHAMUKA

2.1. MornekynapHO-KHHeTH4ecKas TeopusA ra3oB. OCHOBHBIe IIOJIOXEHHUA U
ypaBHEHUs  MOJIEKy/IIPHO-KMHETHYeCKOX TeOpHH TrasoB. MoseKyIspHO-
KUHeTUYeCKH#  CMBICI  TeMIIepaTypHL. Pacmpegnernetue Maxcsesna.
Cxopoctu ra30BBIX MOJIEKY L. Pacnpenenenue Bompimana.

Bapomerpuyeckas popmya.

2.2. 3aKOHBI TEPMOAUHAMUKHI

BuyTpeHHA 5Heprus uieanbHOro raza. PaGora pacmupenns rasa. I[lepsoe Hauano
TepmoguHaMuKu. IIpomeccer B rasax. llpumeHeHme mepBoro  Hadasa
TepMOJMHAMUKH JJIA IIPOIeCCOB B rasax. AfnabaTHBIN Ipolecc.

TemmoemkocTs ra3os. O6paTuMble ¥ HeOGpaTHMbIE IIPOIIECCHI.

2.3. Kpyrogoii mporecc. TemioBsie 1 X0JIOAUIbHBIE MAIIHNHBIL.

Bropoe ravasno repmopunamuky. Huxn Kapuo u ero KI1J| ana ugeansHoro rasa.
DHTpONHUS.

CraTucTH49eCcKoe TOJKOBaHMe BTOPOTO Havajlda TEPMOJMHAMUKH.

Pasgen 3. DreKTpOMarHUTHEIE ABJICHHUA

3.1. DmexTpudecKkuii 3apaz. 3aKOH COXpaHEeHH DJIEKTPUYECKOTO 3apa/a. 3aKOH
Kysona. Diexrpuueckoe nose. Hanpsx€éHHOCTD 31eKTprdecKoro nod. [Ipunnun
CyIeprosuuuy siaekrpudeckux noieit. Teopema Ocrporpagcxoro - I'aycca mist
9JIEKTPOCTATUIECKOTO MOJIA B BaKyyMe. IloTeHIuan — sHepreTuyeckas
XapaKTepHCTHUKA DIeKTpHIecKoro mosd. CBA3b MOTEeHIINAMA C HAIPIKEHHOCTHIO
SJIEKTPHUYIECKOTO IIOJIA. SKBI/IHOTEHHHB.}IBHBIG IIOBEPXHOCTH.

3.2. IlocTroAHHBIH ameKTpudecKuil Tok. Kilaccuueckas Teopus IpOBOAUMOCTHU
MeTaJIIoB U eé ombITHOEe obocHOoBaHwMe. 3akoH OMa B fubdepeHnnanbHOH Gopme.
Pa3HOCTS HOTEHIIMAIOB, CTOPOHHME 5I€KTPOABIDKYIIYE CIIIBI, HATIPsKEHHe.
I'pannmer nmpumenumoctu 3akona Oma. 3akon /xoyns — JleHna B
nuddepennuansaoii popme. Pabora u momHOCTh ToKa. [Tpasuia Kupxroda.
3aTpyAHEHUA KIaCCUIeCKOU 3/IeKTPOHHON TEOPUH IIPOBOJSMMOCTH METAJLIOB.

3.3. Maruutnoe moje mocrosHHoro Toka. 3.3.1. VIHAyKuuA MarHUTHOTO IOJIA.
MarnuurHsiit MoMeHT. 3akoH buo-Casapa-Jlamnaca. [Ipumeps! pacuéTa MarHUTHBIX
moseii. /IBukeHMe 3apsKEHHBIX YaCTUI, B IIOCTOSHHOM MarHuTHOM mose. Crral
Jlopenua.

JlelicTBMe MAarHUTHOTO IO HAa IIPOBOZHMK C TOKOM. 3aKoH Awiepa.
BzaumogeiicTBue TOkOB. KOHTYp € TOKOM B MarHHTHOM ITOJIe. 3aKOH IIOJTHOTO

TOKA JJII MAaTHUTHOTO IIOJIA B BAKyyMe.

3.3.2. fIBmeHue  JIEKTPOMarHUTHOM napykiuuu.  OCHOBHOM — 3aKOH
9JIeKTPOMAaTHUTHOM MHIYKIWU. ITpasuio Jlenna.  fIBneHue
caMOMHAYKIuU. VIHIYKTHBHOCTD. DHEPrUs MarHUTHOTO IOJIA.

3.4. OcHossl Teopun Maxkcsesia
Tox cmemenus. YpasHenna Makcsesiia A1 37IeKTPOMarHUTHOTO TIOJIA B
WHTerpaapHoi u guddepennuansuoi hopmax. OTHOCUTETBHBIH

XapakTtep DJIEKTPUIECKOM M  MarHUTHOM COCTaBJIAIONINX
9JIEKTPOMArHUTHOTO TIOJIAL.
10
Hroro B 2 cemectpe:
216
Kypc 2/ Cemecrp 3
. 1
Pasgen 4. Pusuxa xome6anmii ¥ BOIH.
4.1. Konebanusa. T'apmoHHueckue kxomebanusa.  MexaHHuecKue u
9JIEKTPOMAarHUTHBIE  KoyeGaHHA M UX XapaKTePHUCTHKH. Croco6st

n300parkeHVsI TApMOHUYIECKIX KOIebaHuH.

SHTYXBIOH.H/IE KOJIeOaHM. BBIHY)KILEHHLIG Kosie6anus. SBaenne Ppe30oHaHCa.

1650481467
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4.2. BosHBL YpaBHeHMe 5]IeKTPOMarHUTHOII BoHBI. CBoiicTBa
3JIEKTPOMAarHUTHBIX BOJIH. Bekrop YMmoBa — Ilodituara. DHeprus
3JIEKTPOMArHUTHOMH BOJIHBL. MeTOombI moryyeHUa KOTepeHTHBIX BOJIH
ONTHUYECKOTO [JHalla30Ha.

4.3 Bonnosas ontuka. 4.3.1. nrepbepennusa. IHTepdepeHIuA B TOHKUX ILUIEHKAX.
Konbia Heiorona.

4.3.2. Tudpakius cBerossix BonH: gudpakus Ppenens u Opaynrodepa.
JudpaxuronHas peurerka. Jlucnepcus ceera.

4.3.3. TlonAapusauusd CBETOBBIX BOJH. ECTeCTBeHHBIH M IIOJAPU3OBAHHBIM CBET.
IMonapusaropsr. 3akons! Maioca u Bprocrepa. /IBoifHOe Ty4enpesoMIeHre U €TO
WCTIONB30BaHUe.  BpamieHume — IUTOCKOCTH — mosisfpusanuu.  MckyccTBeHHas
QHM30TPOIIHA.

Pasgen 5. KsanTopas onruka.

5.1. TemnoBoe W3Ty4YeHHWE U €r0 XapaKTEPUCTHKU. AGCOTIOTHO YEpPHOE TeJO.
3aKOHBI U3Ty4YeHUs aGCOIOTHO YepHOro Tesa. [IpoTuBOpedns KiIacCH4ecKoiH
¢dusuku. Kpanrosas rumoresa u dopmya Ilanka.

5.2. DHeprus M HMIIyJIbC CBeTOBBIX KBAaHTOB. QoT03ddexT u ero 3aKoHSL.
®opmysta DitHmrTeitHa 1 hoTosbdekTa.

5.3. Dddexr Komnrona.

Paspen 6. DieMeHTHI KBAHTOBOM MEXaHHUKH

6.1. BomHoBble cBoiicTBa wacTui. Boxasl ge Dbpoiina. OxcnepumeHTaTbHOE
IIOATBEPXKIeHUe BOIHOBBIX CBOMCTB yactul,. Pa3oBas U rpyIIIoBas CKOPOCTH
BOJIH Jie Bpoiina.

6.2. CooTHouIeHHe HeollpesieleHHOCTel ['elizeHbepra.

6.3. VYpaBuenue Illpesunrepa. Pemenue crauuoHapHOTO  ypaBHEHUT
IIpepuHrepa AT 9aCTUIBI B IOTEHIINAIBHOM M€ U [ CBOGOZHON YaCTUIIBL.

Pasgen 7. DneMeHTH COBpeMeHHO T€OPUH aTOMOB M MOJIEKY

7.1. AtoMm u ero crpoenue JluHeMd4aTsIif ~CIEKTp aToMa BOJOPOJA.

Cnexrpanbusle cepuu. Ilocrymarst Bopa. Kunerwueckas, moreHnuanbHas u
TONIHAs DHEpPrys JJeKTPOHA B aTOMe BOZOpOZA. [7aBHOe KBaHTOBOE WHCIIO.
OpburanpHOe ¥ MarHUTHOE KBAaHTOBbIE Yuciaa. CIIMH YaCTHILBL.

7.2. AToM BOoZoOpoza B KBAHTOBOI MeXaHUKe.

Pasgen 8. AromHOe Azapo.

8.1.. Crpoenue atomHOrO A71pa. Mogenu: KaneabHas, o6oodeyHas. SInepusie
CHJTBI.

8.2.  EcrecTBeHHas M MCKYCCTBEHHAS PaJIMOAKTUBHOCTD. 3aKOH
PamMoaKTUBHOTO pacnaza. THUIbl paJiOaKTUBHBIX PAaCIIaoB.

8.3. Dueprus cesasu. Jledbexr macc. Peakuiuu fereHus u cuHTe3a.

Pazgen 9. dusnka snemenTapusx vactun, Omsmuka Teepzoro Tenma.

9.1. ®ynpamenTansHs! B3auMogeiicTss. Kiaccudukanyis sjieMeHTapHbIX JaCTHII,
9.2. KBapkoBsIii cocTaB af[poHOB. KBapKOBEIe fuarpaMMsI.

9.3. Mertansl, ZUSTEKTPUKH U IOJTYIIPOBOZHUKH IIO 30HHON TEOPUHU

TBHPABIX TEJI.

9.4. CobGcTBeHHast U IPHMeECHAS IIPOBOAUMOCTD IIOYIIPOBOHIKOB.

9.5.  KOHTaKT 5JIEKTPOHHOTO U JBIPOYHOTO HOJYIPOBOSHUKOB.
IToIyIpOBOHUKOBBIE JHUOABL U TPHOZBL.

10
Hroro B 3 cemectpe:

4.2. JlaGopaTOpHBIE 3aHATHA
Ha na6GopaTopHbIx 3aHATHAX yue6GHasa rpymnma 25-30 CTyZeHTOB [ie/INTCS Ha ABe IOATPYyIIE! mo 12-15 cTysenToB.

Jlid BRIONHEHMA Ia0OPaTOPHBIX PaloT K Ha 4 Opuramel mo 2—4 CTyZeHTa, KOTODHIE
BBIIIOJIHAIOT 1aG0OpaTopHbIe paGOTEH! B Kmoqﬂlmiﬂl mml mﬂ
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coryacuo rpaduka. ITo rpaduky xaxaprit o6ydalonuiicsa JOmKeH BO BTOPOM M TPEThEM CEMECTPAX BEIIOJIHMTH 6 1aGOpPaTOPHEIX
pa6ot. O6BéM KakZoit 1aGopaTopHOil paGoTH! B Yacax paseH 3-4.

Kypc 1/ Cemecrp 2
Bpurapma HaumenoBamue paGoTh TpynoeMKocTs B acax
oo 30 030
2
1,3 Paspen 1. Mexauuxka.
JlaGoparopHas pa6ota 1 «MzyueHre 3aKOHOB IBUKEHHUA CUCTEMBI
CBA3AHHBIX TeJ»
2,4 Jla6opaTopuas pabora 2 «/3yueHie IoCTymaTeI5HOTO U
BpaIaTeIbHOTO JBIDKEHUs ¢ ToMolrbio MastHrKa O6epbekar
1,3 JlaGoparopuas pa6ota 3 «IIpoBepka ypaBHeHUA JUHAMUKU
BpaIaTeIbHOTO ABIKEHU»
2,4 JlaGoparopuas pa6ota 4 «MzyueHue yzapHOTO
B3aMMOJEHCTBUSA TBEPIBIX Te»
1,3 Pazgen 2. MonekynapHas ¢usiuka 1 TepMoguHaMuKa. JlaGopaTopHas b
pabora 1 «Onpegenenne koadduireHTa BHyTPEHHETO TPEHUA IO
Merony Croxca»
2,4 JlaGoparopuas pabora 2 «Onpegenenue KoabdunneHTa
BHYTPEeHHETO TPeHU KUJKOCTH 110 MeToxy Ilyasetins »
1,3 JlaGoparopuas pabora 3 «Onpeznenenue KoabdunneHTa
ITyaccona meromom Kiemana — Jlesopma»
2,4 Jla6opaTopuas pa6ora 4 «OnpezneneHre U3MeHeHH SHTPOIIMHY IIPH
M30XOPHOM IIPOIIecce B rasax»
1,3 Paspern 3. DmekTpoMarHuTHEIE ABICHUA. 4
JlaGoparopras pa6ota 1 «MzyueHne 51eKTPHYECKOTO MO
KOaKCHaJIbHBIX ITUJINHAPOB»
2,4 JlaGoparopuas pa6ota 2 «O1pezneeHre yAeIbHOTO COIPOTHUBIEHS
PE3UCTHBHOTO IIPOBOJA»
1,3 JlaGoparopuas pabora 3 «OmnpezesieHrie TOPU3OHTAIBHOM
COCTaBJIAIONIE MATHUTHOTO IO 3eMJI»
2,4 Jla6oparopras pa6ota 4 "Onpesenenue UHAYKTUBHOCTH KaTyIIKK"
1,3 JlaGopatopuass  pa6ora 5  "OmpezeneHme  XapaKTePUCTUK b
9JIEKTPOCTATUIECKOTO ITOJIE METOZOM 3epKaIbHBIX H300paKeHuH"
2,4 JlaGoparopuas pa6ota 6 «OmnpeneseHre COIPOTHBIEHUI METOLOM
aMIepMeTpa — BOJIbTMETpPa»
2,4 JlaGoparopnas pa6ota 7 «OIpeneseHre TOPU3OHTAIBHOM
COCTaBJIAIONIE MATHUTHOTO IIOJII 3eMJI»
1,3 JlaGoparopras pa6ota 8 «OnpezeneHre HHAYKTUBHOCTH KaTyIIKM»
10
Hroro Bo 2 cemecrTpe:
1650481467
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Kypc 2/ Cemectp 3

Bpuraza

Hawumenosanwve paGoTsr

TpymoemxocTs B wacax

oo 30 030

1,3

Paszgen 4. ®usuka xonebanuii 1 BOIH.

JlaGoparopHas paGora 1 «OmnpeenreHne mapaMeTpoB rapMOHUIECKUX
KoneGaHuit

¢dusngeckoro MasTHUKA», «OnpeseeHie MOMEHTa MHEPIIUN AVICKA C
BBIPDE30OM».

2,4

JlaGopaTopHas pa6ota 2 «OmpefeneHre IIOKa3aTess IIPEIOMICHUS
CTeKJIa II0 NHTephEePEeHIIMOHHOM KapTHHE II0JI0C PABHOTO HAKJIOHA»,
«Ompegenenue CTeneHU ITOMAPU3AIII».

1,3

3. Jlaboparopras pa6ora 3 «OmnpefesieHre ClIeKTPaIbHBIX
XapaKTePUCTHK AUGDPAKIMOHHON PelIeTKI»

2,4

4. JlabopaTopHas pabota 4 «[Iposepxa saxona Masioca»

1,3

Pasgen 5. KBanToBas onTuKa.
Jla6oparopHuas pa6ora 1 «Pacmpenenetivie sHepruu B
CIIeKTpe U3Iy4eHHs dHeprocbeperaonieii JaMITbl U JIAMIIBI

HaKaJIMBAHUA»

2,4

JlaGoparopuas pa6ota 2 «IIpoBepka 3aKOHOB BHEIIHETO
doroadbdexra»

1,3

JlaGoparopHas pabora 3 «OmnpeiereHre ONTUIECKUX XaPaKTePUCTHK
IIPO3PaYHOrO AUIIEKTPUKA»

PaBﬂ;e}I 9. ®usmuka 9JIEMEHTAaPHBIX YaCTHII. Pusuxa TBEPAOIO TeJia.

1,3

JlaboparopHas pa6ota 1 «Onpezerenne mocrosuHoi [nanka mpu
aHaJIM3e BOJIBT-aMIePHON XapaKTePUCTUKY CBETOLHOZA»

2,4

2. Jlaboparopras pabora 2 «/3yueHue TeMIepaTypHO# 3aBUCHMOCTH

COIIPOTHUBJIEHHUS METAJITIOB»

1,3

3. Jlaboparopras pa6ora 3 «McciemoBaHre BBIIPAMIIAIONINX CBOWCTB
IOy IIPOBOJHUKOBOTO JHOa»

2,4

4. JIaGopaTopHas pabora 4 «VI3ydeHue TeMIlepaTypHOIl 3aBUCUMOCTH
COIIPOTHBIIEHUS [OIYIIPOBOZHUKOB»

Htoro B 3 cemectpe

10

4.3 TIpaxTHdeckue (CEeMMHAPCKYE) 3aHATHA

Tema sauaTus

TpymoeMKoCTE B yacax

oo 30 030

Kypc 1/ Cemectp 2

Pazgensr 1. Mexanuka.

1.1.  Kunemaruka. KuHemMaTuka IIOCTyIaTeIBHOTO  JBIDKEHHA:  BEKTOP

nepeMelleHUsA, IPOWAEHHBIM IIyTh, CKOPOCTb, YCKOPeHMe, KHHeMaTH4eCKue

YPpaBHEHUS ABMIKEHUA.

[ N1 AT W] g0 i
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1.1. KunemaTrKa BpallaTeIBHOTO IBIDKEHUA: YTOJ IIOBOPOTA PaZlyc- BEKTOpa,
yIJIOBasg CKOpPOCTh, YIJIOBOE€ YCKODEHHe, CBfA3b YTIJOBBIX M JIMHEWHBIX

XapaKTEPUCTUK IIPU BpalllaT€/IbHOM ABHMXXE€HNHW TBEPAOI'O TeEJId.

1.2. Junamuxka. 1.2.1. luHaMKKa IOCTYIIaTeIbHOTO ABIKEHUA: IIOHATUA CUJIBI U
Maccsl Tesa, 3aKoHbI HpIOTOHA, IPUHITUI HE3aBUCUMOCTH eCTBUS CHJI, UMILYJIbC

MaTePHEUIBHOI:I TOYKH U CHCTEMBI MATE€PHUAIbHBIX TOYEK.

1.2.2.,Z[I/IHaMI/II(a BpallaTe€JIbHOTO ABMXKE€HHWA: MOTEHT NHEPIINY, MOMEHT MMIIYJIbCa,

MOMEHT CHJIBI, yPaBHEHNE TUHAMUKH BpallldaTeIbHOT'O ABHMIKEHU.

1.2.3. Dueprus u pa6ota. Pa6ora cunsl. Mexanuyeckas sHeprus. IloTeHIIaIbHOCTH

T'PaBUTAITMOHHOTO IIOJIA. HOTeHI.U/IaJIBHaH JHepru-d.

3aKOHBI COXpaHE€HHA B MEXaHHKeE: 3aKOH COXpaHeHM MCMYJIbCa, MOMEHTA
HUMITYyJIbCA, TIOJTHOM MeXaHU4YeCKOM JHEpIruu.

Pasgen 2. MonexynapHas pusuka 1 TepMOGUHAMEIKA.

2.1. OcHOBBI MOJIEKYJIAPHONH (DU3MKU: CKOPOCTH TEIUIOBOTO JABIDKEHHUS MOJIEKYJI
ypaBHEHUe COCTOSHMUA UeANbHOro rasa, ypasHenue Kianeiipona-Menzeeesa.

fBnenus nepenoca: gubdysus, BHyTpeHHee TPeHHe, TeIIOIPOBOJHOCTS.

2.2. 3aKOHBI TePMOAUHAMUKH. BHYTpeHHA1 oHeprua ueIpHOro rasa. Pa6ora nmpu
u3MeHeHHU OOBeMa HZAealbHOTO rasa. Ilsompoieccel B mzpeaasHOM rase. [lepBsii
3aKOH TePMOAUHAMUKH.

2.3. Kpyrossle mpoieccsl. DHTPOINHUSA, ee U3MeHeHue. BTopoii 3akoH
TepMOAMHAMUKY. TeIIoBbIe IBUTATEH.

Pasgen 3. DnexTpoOMarHUTHEIE SBIEHUA.
3.1. 3axorn Kynona. IloTeHIHamPHOCTH 3JIEKTPOCTATUYECKOTO IONA MU €T0
XapaKTEPUCTHUKH, CBA3b MEXZY HAIPSKEHHOCTHIO U PA3HOCTHIO TOTEHIINATIOB.

Pa6ota IepeMeneHns 3apaaa B 3JIECTPOCTATHIECKOM IIOJIE. BHeprm{ 3apsKEHHOTO
IIPOBOAHUKA M DJIEKTPOCTATUIECKOIO II0JIA.

3.2. 3aKOHBI TOCTOSHHOTO TOKA. DJIEKTPUIECKHIT TOK, €TO XapaKT€PUCTUKH.
3axonsr Oma. IIpaBuma Kupxroda.

3.3. Maraursoe mose. 3.3.1. XapaKTepuCTMKM MAarHHUTHOTO mojd. 3akoH Buo-
Cagapa-Jlamaca, TeopeMa 0O IUPKYJLALUH BEKTOPA HHIYKI[HY MarHUTHOTO OIS

3.3.2. f{IBneHMe 371€KTPOMAarHUTHON MHAYKIMH ¥ CAMOMHAYKIIUH.
3.4. YpaBHenus MakcBesuIa A1 9J1eKTPOMarHUTHOTO TIOJIA.

Hroro Bo 2 cemecTpe

Kypc 2 / Cemectp 3

Pazgen 4. Pusuka xoseGamuii U BOJH.

4. 1 . raPMOHI/I‘-IeCKI/II/Ie KOJIe6aHI/IH, CKOPOCTB nu yCKOPeHI/Ie HPI/I
I'aPMOHI/I‘-IeCKI/IX KOJIe6aHI/I5[X. HPy)KI/IHHLII‘/JI, (l)PISI/I‘IeCKI/II‘;I u

MaTeMaTUYeCKUA MasTHUKU.

OnextpoMarHuTHsle Konebanusa. Kone6arensusrii KoHTYyp. [IpeBpainenus sHepruu
B KOJIe06aTeIhHOM KOHTYpe. CBOGOZHbIE KOIebaHM.

4.2. BonHbL. YHIpyrue u 37IeKTPOMarHUTHbIE BOJHBI, HX XapaKTePUCTHUKH.

TR
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4.3. Boanosas ontuka. 4.3.1. nTedepennus ceta, pacuer

“HTeppEePEeHIINOHHOM KapTHHBI [BYX KOT€PEHTHBIX HCTOUHUKOB.

4.3.2. ludppaxuus Openens u Opayurodepa. Judpaxuronnas pemerxa.
Jucnepcus ceera.

4.3.3.EcTecTBeHHBIH U MOJIAIN30BAaHHBIN CBeT. 3akoHbI bpioctepa u Maioca.
AHU30TPOIIHI ONTHYIECKUX CBOMCTB TBEPIBIX M XKULKUX CPe,.

Pasgen 5. Kpautosas onruxka.
5.1. TennoBoe usmyueHue. 3aKOHBI U3TydeHUA HarpeTsix Tei. ['mmoresa Ilnamka.

5.2. Buemnnit poroaddexr. 3akoHsI BHeNTHeT0o doTodddekTa. YpaBHEHUE

DiiHiTeiHa.

5.3. Dbdexxr Komnrona. KopmyckyiapHO-BOIHOBOI Lyann3M CBOMCTB H3IydeHU.

Pasgen 6. DieMeHTHI KBAaHTOBOM MEeXaHHMKH.
6.1. T'unote3a e Bpoiins. 6.2. CooTHOmeHNe HeonpeseseHHOCTel ['eii3enGepra.

Pasaen 7. DneMeHTE COBpEMEHHOL TEOPUM aTOMOB M MOJIEKY L.
7.1. Arom Bomopoga. IToctynatsr bopa. CepuapHble 3aKOHOMETPHOCTH B CIIEKTpe
U3JTydeHUs aTOMa BOZOPOJA U BOJOPOZONIOLOGHBIX CHCTEM.

7.2. Atom Bomoposa B KBAHTOBOM MeXaHUKe.

Pasgen 8. AromHOe azapo.

8.1. PagroaktuBHbIi pacnaz Aazep. THUIIBI pafuoaKTUBHBIX PAcIafioB. 3aKOH
PaAMOaKTUBHOIO paclaza.

8.2. JledexT Macchl. DHEPTH CBA3U. DHEPreTHUECKHH 3D PEKT AMePHBIX PeaKIIHii.

Pa3,1];eJI 9. ®usuka SJIEMEHTAaPHBIX YaCTHIL. Pusuxa TBEpZAOro Teja.
CobcTBeHHAsA U IIprMeCHas IIPOBOAUMOCTH IIOJTYIIPOBOLHUKOB.

HWroro B 3 cemecTpe

4.4. CamocTosATensHaA paboTa 06yIalomerocs U nepedeHb Y1e6HO-MeTOZUIeCKOro obecieIeHU JJId

CaMOCTOATEIBHOM PaboTH! O0YJAIOIUXCA IO UCIUTLINHE

Bup CPC TpymoeMKocTs B acax
(01 30 030
Kypc 1/ Cemectp 2
. . 70
OsnakomiIeHHe C COZlepKaHHeM OCHOBHOM M JOMOTHUTETBHOM TUTePaTyPHI,
MeTOAUYECKUX MaTepHajIoB, KOHCIIEKTOB JIEKIWI A7 IOATOTOBKH K
3aHATHAM.
70
OdopmireHne OTYETOB IO HPAKTUIECKUM H(MJIH) T1A60PaTOPHEIM pPaboTaM.
. . 46
HO,ZLI'OTOBKEI K TeKyIllen 1 IIPOMEXYTOYHOM aTTeCTal .
116
Hroro Bo 2 cemecTpe:
Ox3aMeH 36
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OsHakoMJIEHHE C COZlep>KaHHeM OCHOBHOM U JJOIIOJTHUTEIbHOM JIUTEPATYPHI,

MeTOANYECKUX MaTepHAIOB, KOHCIIEKTOB JIEKIIHII A7 IIOATOTOBKU K

50

DK3aMeH

3aHATHUAM.

50
OdopmieHne 0OTYETOB II0 IPAKTUIECKUM U(MIN) Ta00paTOPHBIM paboram.

. " 52

HO,ELI‘OTOBKE[ K TeKyIHeH u HPOMe)KyTO‘-IHOI/I dATTeCTal .

152
Hroro B 3 cemectpe:

36

5 @omnz OLEHOYHBIX CPEACTB [JIA IPOBEAEHUA IPOMEXXYTOYHOM ATTECTALUH 06y JAIOMMXCSA II0 SUCIUILINHE

"®usuxa"

5.1 ITacmopT ¢oHAA OLEHOYHEIX CPEACTB

®opma
TEKyIIIero
KOHTPOJIS

Kommnerenium,
dbopmupyemsie
B pe3yJibTaTe
OCBOEHUSA
ITUCIUTLIMHBI

Wupnxaropst
JOCTIDKEHUA
KOMIIeTeHIINH

PesynpTaTs!
oby4eHus
JTUCIUILIIIHE

o

YpoBeHb
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— ompoc
CTY/IeHTOB IIpU
IpOBeZeHUHU
J1a60PaTOPHBIX
pa6orT u
IIPAKTUIECKIX
3aHATHH;

— KOHTPOJb
odopmreHus
OTYETOB II0
J1a60PaTOPHBIM
paborawm ;

TeCTHUpOBaHHE.

YK-1

OcymecTBaser
aHAIU3
TeEOpeTUUYeCKHUX
3aBUCUMOCTEH u
BKCHepI/IMEHTaJIBHLIX
pe3ynrsTaToOB
busmueckux
SABJIEHUHN

3HaTh OCHOBHBIE
32KOHBI MEXAHWKH,
MOJIEeKyJIAPHOI
busuxm u
TepMOJUHAMUKH,
9JIEKTPOCTATHKU U
3JIeKTpOMarHeTHU3Ma,
BONXIHOBOH u
KBaHTOBOI OIITHUKHU,
AlepHON (QU3UKY U
busuku
dIeMeHTapHBIX
gacTul,; pusmyeckuit
CMBIC I u
MaTeMaTHUYeCKoOe
nsobpaxeHnue
OCHOBHBX
(U3MIeCKUX 3aKOHOB
Ymets
CaMOCTOSATEIHHO
aHAJIH3HPOBATH
busuvueckue
ABIeHHUA,
TIPOUCXOAAMIHE B
nmpupozge u
PasIHYHEX
yCcTpoMCTBAX;
CaMOCTOATEIBHO
pa6oTraTts CO
COIPaBOYHOH
IATEepaTypon;
BRIMONHATH
HeoOGXOZUMELe
P aC4YerThsl nu
onpemenATh
mapaMeTpBHl
TIPOIECCOB.
Bragers
COB PEMEHHBIMH
MeTOZaMH peleHuA
dusmdeckux 3ajav u
U3MepeHUSH
mapaMeTpOB
PasIHYHBEX
IpOIeccos B
TeXHHUYEeCKHUuX
ycTpoiicTBax u

CucCTeMax.

Brrcokwmit W

cpemHUM

OTJIMYHO, XOPOIIO, 3a4TE€HO.

XOpouIo, yAOBJIE€TBOPUTEIPHO, 3a9YTEHO.

HEYOOBJIETBOPUTEJIBHO UJIN HE 3a4TEHO.

Bercoxwmit YPOBEHB JOCTHXKEHHI KOMIIETEHIIMH - KOMIICTEHII I CCI)OPMI/IPOBaHa YaCTUIHO, PEKOMEHIOBAHHBIE OLE€HKH!
CPEI[HKfI YPOBEHB JOCTHKE€HHS KOMIIETEHITHH - KOMIIETEeHITNA C(l)OpMI/IPOBaHa YaCTUYHO, PEKOMEHJOBAHHBIE OLLEHKU!:

Huszkwmit YPOBEHD JOCTHXKEHHA KOMIETEHIIHH - KOMIIETEHIINA He C(l)OpMI/IpOBaHa YaCTHUYHO, OII€HKUBACTCA

5.2. Tumossie KOHTPOJIBHEIE 3aJJaHHUS UKW NHBIE MaTE€pHaIbl

1650481467
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Texywuili KOHTPOJIb YCIEBAEMOCTHU U ATTECTAUVOHHbIE UCIBITAHNS 00y YaIOLUUXCS MOTYT GbITh OPTaHM30BAHbI C
ucnonszoBarueM pecypcoB DMMOC KysI'TY. [TonHsit epeueHs oLleHOYHBIX MaTepuanoB pacronoxer B JMOC KysI['TY:
https://el kuzstu.ru/login/index.php. Texymuii KOHTPOJb YCIEBAEMOCTH X aTTECTAl[MOHHbBIE WCIIBITAHUA MOTYT

TIPOBOAUTHCS B MMChMEHHOM U (MJIN) YCTHOH, U (MIK) 31€KTPOHHO# dopMme.
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5.2.1. OmeHOYHEIE CPEACTBA IIPH TEKYMEM KOHTPOJIE

Texyuuit KOHTPOJIB IT0 TUCHUIUINHE OYIeT 3aK/II0YaThCA B OIIPOCe 00YYAIOUIMXCA II0 KOHTPOIBHBIM BOIIPOCAM MK

TECTUPOBAHUH IO Pa3ziesy AUCIUILUIMHEI, 0QOPMIEHUHU OTYETOB II0 JIa60PaTOPHBIM paboTaM.
Ompoc o6yyaromuxcs Mo KOHTPOJIBHBIM BOITPOCAM MJIM TECTUPOBAHUE 110 Pa3zesy AUCIUILINHBI
O6yuaromuiics oTBeyaeT Ha 2 BOIpoca, 1u6o orBevaer Ha 10 TeCTOBBIX 3aHaHUIA.

ITpumepHEI# T€peYe€Hs KOHTPOIBHBIX BOIIPOCOB:
IIpuMepHEIe BOIIPOCH K OIIPOCY:

1 Mexanuka

1 VinepiuanpHbIe cUCTeMBI OTcYeTa. 3akoHsI HrploToHa.
2 OcHOBHOe ypaBHeHUe IMHAMUKY ITOCTYIIATEIBHOTO ABIDKEHUS TBEPIOTO Tea. 3
CucTeMsI MaTepHaTbHBIX TOUEK.

4 3aKOH IBM)XEHUA IIeHTPA NHEPIUU MEeXaHUYEeCKOH CHCTEMBI. 5
Ezyuuns u pasMepHOCTH GU3MYECKUX BEJIHMYUH.

2 MomnexynspHas (puU3MKa M TEPMOAUHAMMKA 1

Jluauu u Tpy6xu Toka. HepaspsiBHOCTS cTpyH. 2
BHyTpeHHAA SHEPIHUA CHCTEMBI.

3 IlepBoe HauamO TEPMOAMHAMUKHY.

4 YpaBHeHue anuabaTsl UeaTbHOTO rasa.

5 XapaxTep TeIIOBOTO IBIKEHUSA MOJIEKYJL.

3 DIIeKTPOMATHUTHEIE ABICHUS

1 Dnexrpuyeckuii 3apsz. 3akoH KysoHa. 2

Junoss.

3 IonsapHble U HENOIIPHBIE MOJIEKYJIBL. 4
DJIeKTPOEMKOCTb.

5 DeKTpOoABIKyLIASA CHJIA.

4 ®usuka xoneGarmii ¥ BOIH

1 BosnHOBOE ypaBHEeHHe.

2 DHeprus 3/IeKTPOMarHUTHBIX BOJIH. 3

ITpusnymn Iofirenca.

4 3oust QPpenesns.

5 EcrecTBeHHBIN U MOIAPU30BAHHEIH CBET.

5 KpaHTOBasA OmTHKA

1 TentoBoe M3Ty4YeHMe U TIOMUHECIEHINA. 2
3axoH Credana - Borsumana.

3 ®opwmysa [Lranka.

4 ®oroaddexr.

5 Dddext Kommrona.

6 DneMeHTHI KBAHTOBOM MEXaHUKH

1 T'unoresa ge Bpoiins.

2 IIpuHIUN HeoIpeJeIeHHOCTH.

3 Ypasuenue lllegunrepa.

4 KBaHTOBaHUe SHEPTUU.

5 T'apMoHMYeCKUH OCIUILIATOP.

7 DiIeMeHTEI COBPeMEHHO} TeOPHY ATOMOB M MOJIEKYJI
1 Atom Bogopoza.

2 MarHuTHBIH MOMEHT aToMa. 3

Mpunnyun ITaymn.
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5 Jlazepsr.

8 AtomHOe fzpO

1 CocraB u XapaKkTepHCTHKa aTOMHOTO A7pa. 2
Mogenu aTOMHOTO A7pa.

3 SAnepHsie CHIBL.

4 PagnoaKTUBHOCTS.

5 Jlenenue anep.
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9 Qusuka snemenrapHsx vactun, Pusnka TBepporo Tema
1 Bugs! B3auMOZeCTBUA U KJIACCHI DJIEMEHTAPHBIX YacTHI,. 2
VsoTomuyecKuii CIIMH.
3 Kpucramnuueckas pemerka. Mugexcer Muitepa. 4
DHepreTUyecKye 30HbI B KPUCTaLIAX.
5 DJ1eKTpOIIPOBOJHOCTS METAJLIOB.

ITpumepHsIii mEpeYeHs TECTOBBIX 3aAAHMIL:
1 Mexanuka
1 Yacrura 13 COCTOAHUS ITOKOS Hadaja IBUTATHCA IO AyTe OKPYXXHOCTH paguyca 1 M ¢ IOCTOSHHBIM yTIOBBIM
ycxopenuem 2 c—2. OTHOIIeHIe HOPMAaJIbHOTO YCKOPEHHA K TaHTeHIIMaIbHOMY Yepe3 OJHY CeKyH[y PaBHO ... a) 1; 6) 2;
B)3;1)4; 1) 8.
2 CnIonrHoO¥ ¥ MOJBIH IMIMHIPH, UMEIOI[He OTMHAKOBbIe MACCHI M PafUyChl, BKATHIBAIOTCA 6e3
IIPOCKAJIb3bIBAHMA Ha TOPKY. ECIM HavabHbIe CKOPOCTHU TeJI OLMHAKOBBIE, TO ...
a) BBILIe IIOAHUMETCA IIOJIBII LIMINHAD;
6) BBILlIe TOZHUMETCS CILIONIHOM IIIHHZD;
B) 00a Tejla HOZHUMYTCA Ha OAHY U Ty XK€ BBICOTY.
3 Crepxens maunoit 20 cm mokoutcs B HekoTopoit VICO. B gpyroit UCO ero mnuta MOXeT CTaTh PaBHOM ... a) 10 cn;
6) 21 cm; B) 30 cm; 1) 40 cm.
4 KameHs, GpOIIEHHBIN 13 OKHA BTOPOTO 9Taka C BRICOTHI 4 M, ITa/jaeT Ha 3eMJII0 Ha PACCTOSHUH 3 M OT CTEHBI [OMa.
Yemy paBeH MOZYJIb TepeMelleHUs KaMHA!
a)3m;6)4M;B)S5m;1) 7 M.
5 Bpycox maccoii 1 KT ABIKeTCS BBepX ITO HaKJIOHHOM IIOCKOCTH, COCTaBIIAoNet yroa 60 rpafycoB K TOPU3OHTY.
KoaddunnenT tperns ckonpxenns 0,1. Yemy paBeH MOZYJIb CHIIBI TPeHUA?
a) 10 H; 6) 100 H; B) 8,66 H; r) 5 H.
6 Touka M gBIDKeTCS IO CIIMPAIH C IOCTOSHHOM II0 BeJIMYNHe CKOPOCTHIO B HAIIPaBIeHUH, YKa3aHHOM CTPEJIKO.
ITpu 5TOM BeTMYMHA HOPMaJIBHOTO YCKOPEHHH ...
1) yBenuumBaercs;
2) yMeHbIIaeTcs;
3) He U3MEHSETCA.
7 CrtourHo# u mosslii (Tpy6Ka) IMIMHAPSI, KMeIolye OSMHAKOBbIe MacChl M PaJyChl, BKATHIBAIOTCA Ge3
TIPOCKAJIb3bIBAHUA Ha TOPKY. EciIi HauaIpHEIE CKOPOCTH TeJl OJMHAKOBEI, TO ...
1) BbIIIe TOAHUMETCS HOJIBIN IUIUHID;
2) BBIlIe IIOSHUMETCS CIIOIIHOM IUIUHID;
3) oba Tesa IOAHUMYTCA Ha OJHY M Ty K€ BEICOTY.
8 Illap u moserit nuauHAP (Tpy6Ka), HMeIolye OANHAKOBbIE MaCCHl ¥ PASUYChl, BKATHIBAIOTCA Oe3
IIPOCKaJIb3bIBAHMA Ha TOPKY. ECIM Hava bHbIe CKOPOCTH STUX TeJl OTUHAKOBBL, TO ...
1) BBILUIE HOZHUMETCS IIOJIBIN LIMINHAD;
2) BblIIe IOZHUMETCS IIap;
3) oba Teya IOAHUMYTCA Ha OLHY U Ty K€ BBICOTY.
9 MarepuanpHad TO4Ka M IBIDKETCA IIO OKPYXHOCTH €O cKopocTsio . Ha puc. 1 mokasan rpaduk 3aBUCHMOCTH
VT oT BpeMmeHHU ( — eIUHUYIHBII BEKTOP IIOJIOXKUTEIBHOTO HAllpaBIeHuA, VT — IPOeKIMA Ha 3TO HanpasyieHue). Ha puc. 2
yKaXXKTe HallpaBjIeHIe YCKOpeHu: T. M B MOMEHT BpeMeHH t2.
1)4;2)2;3)3;4) 1.
10 Teno maccoii {m} KT yapseTcs 0 HeIIOABIDKHOe Teslo Maccoit {M] kr, KoTopoe mmociie yapa HaYMHAET JBUTATECA C
kuHeTndeckoil sueprueit {W} [Ix. CuuTas yzap LeHTpaJbHBIM KU YIPYTHM, HaNTH KUHETUYECKYIO SHEPIHIO
TIepBOTro TesIa 0 U mocye yaapa. OTBeT BbIpasuTe B IKOYJLAX, OKPYIJIUB [0 3 3HAYAIUX Iudp.
2 MonexynsapHas $Hu3HKa ¥ TEPMOGHHAMMIKA
1 Ilpu uzoTepMUIeCKOM CXKATHUU Ta3a KOHIEHTPAIWI MOJIEKYJI YBeIUdIIach Basoe. Kak nsmenunzocs IaBieHue?
1) YmeHnsmniocs BaBoe;
3) YBenuuunocs B 4 pasa;
2) OcTamoch HEU3MEHHBIM;

4) YBenu4uioch BIBoe.

2 CPEILH}IH KHHETUYeCKasA SHEPrusa MOJIEKY. I“|'m|“'|||][ llmi 3aBHCUT OT KX CTPYKTYPBI, YTO CBA3aHO C
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BO3MO>KHOCTBIO Pa3JIMYHBIX BUJOB JBIDKEHUS aTOMOB B MoJjieKyste. CpefiHAS KUHETUYECKas SHEPIUs MOJIEKY I TeIUL
(He) pasHa ...

1) 1/2 kT

2) 3/2 kT

3) 5/2 kT
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4)7/2 kT

3 fABnenue guddysuu MMeeT MECTO IIPU HAJTUYUY I'PASUEHTA ...

1) xoHUEHTpauuu;

2) TemIepaTypsI;

3) CKOpOCTH CJIOeB XKUAKOCTH I Ia3a;

4) 57IeKTPUYECKOTO 3apsa.

4 fIBneHye BHyTPEHHETO TPEHUA UMeeT MeCTO IIPU HaIHMYUU TPJUEHTa ...

1) ckopocTH CI0eB XUIKOCTH MM Ta3a;

2) KOHIleHTpaluH;

3) TemIepaTypsl;

4) 37IeKTPHYECKOTO 3apAza.

5 fIB1eHMe TEIIONPOBOAHOCTH UMeeT MeCTO IIPU HAIMYUU TPAJHUEHTa ...

1) Temmepatypsr;

2) KOHIEHTpaIuY;

3) CKOpOCTH CJI0eB >KUKOCTH MM Ia3a;

4) 37eKTPUYECKOro 3apsaja.

6 Kax u3meHseTCsA C POCTOM TeMIIepaTypHl JaBjeHHe B Ta30BOM IIpolecce, 4y Koroporor ~ T —17

1) yBenmuuBaercs; 2) yMeHbIIaeTCs; 3) He U3MEHSETCA.

7 Yemy paBHO oGlee YUCIIO CTeIleHeil CBOOOBI IS MOJIEKYJIBI H€aIbHOTO ABYyXaTOMHOrO rasa’? 1) 2; 2)

3;3) 4; 4)5;5) 6.

8 O6peM HEKOTOPOIT MacChl M/eaIbHOTO ra3a N300apuyecKy yMeHbIINICA B 2 pasa. Kak n3MeHMIach cpeiHAA SHEPrHA
TIOCTYTIaTEeIBHOTO JBYDKEHH A OJHON MOJIEKYJIBI Ta3a?

1) yBenmuuiacs B 4 pasa; 2) yMeHbIIMIACh B 4 pasa; 3) He U3MEHUIIACH;

4) ymensumzach B 2 pasa; 5) yBeauduaach B 2 pasa.

9 Yemy paszo otHomenve CP/CV a1 npeaapHOro AByXaTOMHOTO Tasa IIPX yMepeHHBIX TeMiepaTypax? 1) 1,01;
2) 1,33; 3) 1,40; 4) 1,67; 5) 1,80.

10 Bepmble 3aktoueHus:

1) KIIJI TenoBBIX MallWH He 3aBUCAT OT IIPUPOZAbI paboyero Tena.

2) KIIJI TenoBBIX MalIvH 3aBUCAT OT IIPUPOABL pabodero rea.

3) TemroBsle MamuHEI, paboTaromue 0 obpaTuMoMy UKy KapHo, umetor Han6ompmmit KILZ,

4) KII]I TenioBBIX MalIvH 3aBUCUT OT pasHoctu T1 - T2.

3 DIeXTpOMarHuTHEHIE SABICHUS

1 Toueunsriit 3apsazg 531 uKx momemien B nenTpe Ky6a ¢ gynuHoit pe6pa 10 cm. IToTok BeKTOpa HANpPsKEHHOCTH IT0JIA
Jepe3 OfHYy I'paHb Kyba paBeH ...

a) 1 Hm2/Ki; 6) 10 kB - m; B) 5,31 B - M2; 1) 8,85 HM2/Kot.

2 Buytpu cdepuieckoii IOBEPXHOCTH PACIIONIOXKEH JUIIONb, COCTOSIINY U3 3apALOB —q U +(, HAXOIAIINXCA Ha
PACCTOAHUU T APYT OT Apyra. YeMy paBeH IOTOK BEKTOPA CMeIeHUA Yepe3 II0OBEPXHOCTD cephr?

1) 05 2) g; 3) 2q; 4) OTBeT 3aBUCUT OT OpPHUEHTAIUE QU0 BHYTPU ChepEL.

3 DeKTpoH, anbda-yacTUIid U IPOTOH BIETAIOT B MATHUTHOE II0JIe B HAIIPaBIeHH, IePIIeHANKYIAPHOM JIUHUIM
MarHUTHOW MHAYKIuHU. Pasuyc KpUBU3HBI TPaeKTOPHH KaKOM YaCTHILIBI MHHIMaIEH?

1) anexTpoHna; 2) anbda-vacTUumL: 3) IPOTOHA; 4) BCe PaAKyCHl TPAEKTOPHU OJITHAKOBEL.

4 Pabota BeIXOZa 5JEKTPOHA M3 METaJLIa COCTaBifeT 2,7 5B. DHeprus KBaHTa CBeTa, BBI3BAaBLIETO (GOTO3DGEKT,
paBHa 5 5B. Kakoe 3azepxuBaroliee HanpsokeHHe HEOOX0AUMO I IIpeKpaineHus Gporosddexra?
1)2,7B;2)2,3B;5B;7,7B.

5 B HeKOTOpOI 061aCTH IIPOCTPAHCTBA CO3/AHO SJIEKTPOCTATHYECKOE IIOJIe, TIOTEHI[HMA KOTOPOTO OIMCHIBAETCS
obyHxkmueit = 3x2. BekTop HaNpsKEHHOCTU 3JIEKTPUYECKOTO IIOJS B TOUKe IIPOCTPAHCTBA, IIOKA3aHHON Ha PUCYHKe,
OyZeT UMeTh HAIPaBICHHE ...

D12)2

3) 3; 4) 4.

6 Ha pucyHKe moKasaHbI 5KBUIIOTEHI[MAIbHbIE TMHUY CHCTEMbI 3apA0B U 3HAUEeHUA TOTEHI[ajIa Ha HuX. BexTop
HANIPKEHHOCTH 3JIEKTPUIECKOTO IO/ B TOUKe A OPUEHTHUPOBAH B HAIIPABIEHUH ...

1)3;2)2;3) 15 4) 4.

7 Cuna toka 3a 10 ¢ paBHOMepHO Bo3pacraer oT 1 A 1o 3 A. 3a aTo BpeMs uepe3 IONepevYHOe CeYeHUe IIPOBOJHUKA
IIepeHOCHUTCS 3apsAf, PABHBI ...

1) 40 Kir; 2) 10 Kur; 3) 20 Kur; 4) 30 Ko

8 Tpu cTopoHSI KBagpaTa paBHOMEPHO 3apsDKeHsI 110 IJIHHe ¢ IMHeHHOM mIoTHOCThIO 3apsaza {A} uKi/m. IIpu sTom

HAIIPKEHHOCTD 9JIEKTPUYECKOTO TI0JIA B IieHTpe KBagpara cocrasiaeT {E} B/m. Kaxkoit craner HANIPSKEHHOCTh




SJIEKTPHUYIECKOTO IIOJIA B II€HTPE KBaZlpaTad, €CJIM Y€TBEPTYIO CTOPOHY KBaJlpaTa 3aPpAIUTH C JIMHENHOM TJIOTHOCTHIO

sapsna {k}{A} uaK/m?
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9 IIpoBogsiel Cpefie IOCTABBTE B COOTBETCTBIE HOCUTENN 3aPs/iOB.

Cpena Hocurens sapana
a) MeTasI 1) HOCcHTENH 3apAOB OTCYTCTBYIOT 0)
9JIEKTPOJIUT 2) 3JIeKTPOHBI

B) IIOXYIPOBOAHUK  3) MOHBI

T) IU3JIEKTPUK 4) VIOHBI U I€KTPOHBI TI)

IIa3Ma 5) 3JIeKTPOHBI U TBIPKU

10 Kaxoe 13 IpuBeZIeHHBIX HI)Ke BBIPAXEHUI OIIpefiesIgeT CHIy TOKa B IIPOBOJHUKE?

1) qvln/s,

2) qvn,

3) qvnS/l,

4) qvnl,

4 Qusnxa xonebGaHUit 1 BONH

1 YpaBuenue Bonus! umeet Bz y = 0,01sin(103t — 2x). CkopocTs pacmpocTpaHeHHs BOIHBI paBHa (B M/c) ... a) 500;
6) 1000; B) 2.

2 Ilnockas ayeKTpoMarHuTHasA BosiHA ¢ yactoToit 10 MI'n pacnpocrpansercs B ¢1abo IpOBOZALIEN Cpefie C yAeTbHOM
npoBoguMocTsio 10-2 CM/M U IusIeKTpUYecKoil MpoHHUIIaeMoCThio 9 eaunuL. OTHOLIEHHE aMILIUTY /L, IUIOTHOCTeH
TOKOB IIPOBOAMMOCTHY ¥ CMeILIeHUS PaBHO ...

a) 0,5;6) 1;8) 2; 1) 5.

3 Ecu 3axpsiTh n 30H OpeHers, a OTKPHITH TOJIBKO IIEPBYIO, TO aMILUIUTYfa BEKTOPA HAIPSLKEHHOCTH
9JIEKTPUIECKOTO TIOJIA ...

a) yMeHbIIUTCA B 2 pa3a; 6)

yBeIU4UTCA B 2 Pasa; B)

YBeIMYUTCA B 11 Pas; T) He

U3MEHHUTCH.

4 JlaBieHue cBeTa 3aBUCHUT OT ... 4)

CTeIleHH MOJIAPU3AlUY CBETa;

6) moKazaTeJis IIPeIOMJIEHHUS BEIeCTBA, Ha KOTOPOE IIaZaeT CBET; B)

sHepruu (GoToHa;

) CKOPOCTH CBeTa B Cpeje.

5 Ecyin 9acTHUIIBI MMEIOT OJMHAKOBYIO JUIMHY BOJIHEI e bpoiiid, To HauMeHbIIei CKOPOCThIO 00Iazaer ... a)
TIO3UTPOH; 6) IPOTOH; B) ~4aCTHIA; T) HEHTPOH.

6 CxIazBIBalOTCA ABa KOIeOaHUA OLHOTO HAIIPABIEHH C PABHBIMU IIEPUOLAMU U OJMHAKOBEIMU

amiuTysamu. IIpu pasHoctu das = 31/2 aMILIUTyja pe3y IbTHPYIOLIETO KoIeGaHua paBHa ...

1) Ao/2

2) 0

3) 2Ao

4) Ao

7 [loxaszaTeasCTBOM ITOIIEPEYHOCTH CBETOBOM BOJIHBI CIIYXKHT ...

1) mucmepcus cBeTa;

2) moApHU3AIMA CBETA;

3) unTepdepeHIys CBeTa;

4) pudpakuus ceera.

8 "IIpocBeTieHre" ONITHKY OCHOBAaHO HA ABJIEHHUU...

1) mucmepcuu cBeTa;

2) mOJIAPU3ALMHU CBETA;

3) uHTepdepeHIY CBETa;

4) pudpakiuu ceera.

9 HamGonpuruii Hopazok audpakIMOHHOTO MaKCUMyMa IIPY HOPMaJbHOM IIaJleHUH CBeTa C JIMHOH BomHbI 650 HM Ha
IUGPAKIMOHHYIO PELIEeTKY C IIEPUOAOM 3 MKM PaBeH...

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

10 Ecnu cBeT mazaer Ha TpaHUILY ABYX H30TPOIIHBIX CpeZ IIOZ, yIJIOM BprocTepa, TO OTpakeHHBIH CBeT...

1) yacTUYHO MONAPU30BaAH; 2) MAKCHMAIBHO IIOJIIPU30BaH; 3) He IOIIPU30BaH.

5 KpaHTOBas omTHKa

1 Ha pucyHke mokazaHa KpuBasd 3aBHCHMOCTU CIIEKTPaJIbHOH ILIOTHOCTU DHEPreTUYeCKOHl CBETHMOCTH aGCONIOTHO
uyepHoOro Tesa oT auuHsl BosHs! npu T = 6000 K. Ectu Temneparypy Tesa yMeHBIIUTS B YeTHIPe pasa, TO JJIMHA BOJIHEI,

COOTBETCTBYIOIIAA MAKCUMYMY HU3JTyI€HHU. ..



1) yBemuuurcs B 2 pasa;

2) yMeHBIIUTCA B 2 pa3a;

3) YBeanHTCH ’ 4 paSa; || I I||‘ I|| |I|| ||
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4) ymenbmuTcs B 4 pasa.

2 JinvHa BOJTHBI KAKUX YaCTUI, MUHUMAJIbHA IIPU PaBHOM CKOPOCTH ABIDKEHUS?

1) mpoToHOB; 2) HeATPOHOB; 3) &-4acTull; 4) 3T€KTPOHOB.

3 Temmeparypa wueproro Ttenma {I} kK. Ompezenurs zaauHy BOJHBI, Ha KOTOPYIO IPHXOAUTCA MaKCHMyM
CIIEKTPaJIbHOM IIOTHOCTH SHEPreTH4ecKoi cBeTuMocTH. OTBET BBIPa3UTh B HAHOMETPAX, OKPYTIJIMUB /10 TPeX 3HAYaLIUX
uudp.

4 VIHTeCUBHOCTP MOHOXPOMATHYECKOTO CBeTa, IIaJAlOLIeT0 Ha Karof, (OTOodIeMeHTa, yBeIMYMIach B [Ba pasa. B
pe3yJIbTaTe 9TOTO...

1) 3azeprkuBaOLIAsAC Pa3HOCTD IIOTEHIINAIOB YMEHBIINIACh B IBA Pa3a;

2) GoTOTOK HACHIIEHH yBEeJTUIUICS B IBA Pasa;

3) MakcuMasbHas KMHETHYeCKas SHeprusi (GOTO3IEKTPOHOB YBEIMYNIIACh B [[Ba Pasa;

4) TemmepaTypa GHOTO/IEMEHTa yBeIUYUIACh B B Pasa.

5 Ilpu wHarpeBamuu abCONIOTHO YEPHOTO Teja JJIMHA BOJIHBI, HA KOTOPYIO IIPUXOZMTCA  MaKCHUMYM
CIIeKTPAJbHON IIJIOTHOCTH ODHEpPreTH4ecKoil cBermmocTd, uameHmnaack oT 750 BmM mo 500 uM. DHeprermueckas
CBETHMOCTD TeJIa IPYU 3TOM...

1) yBemuuriacs B 7,6 pasa;

2) yBenuumaacs B 1,5 pasa;

3) yMeHbIIMIACh B 5 pas;

4) yBermuumiacs B 5 pas.

6 fBnenue HCITYCKaHHA 3JIEKTPOHOB BEIIECTBOM IIO[, rI[eI‘/'ICTBI/IEM SJIEKTPOMAarHUTHOTO U3JTyY€HHUA HA3bIBAETCA

1) dorocuuTes0M;

2) sneKTpU3aLUei;

3) dborosddexrom;

4) ymapHO# NOHU3ALMEN.

7 AOGCOIOTHO YepHOe TeJI0 U Cepoe TeJI0 MMEIOT OJMHAKOBYIO TeMieparypy. [Ipu sToM HHTEHCHBHOCTB

U3TY4EHHUH...

1) Gonsure y ceporo Teina;

2) ompepenseTcs IIOWAABIO IIOBEPXHOCTH TeJIa;

3) Gosslire y aGCOTIOTHO Y€PHOTO TeJIa;

4) opuHaKOBas y 060OHX Tell.

8 IlapasiebHBIH ITyYOK CBeTa NafaeT II0 HOPMAJIH Ha 3aYepHEHHYIO IUIOCKYIO IOBEPXHOCTD, ITPOM3BOAA IaBIeHHE
P. ITpu 3aMeHe ITOBEPXHOCTH Ha 3epKAIBHYIO JaBJIeHUE CBeTa He U3MEHAETCS, eCIH yroJI HajeHus (OTCYUTHIBAE€MbI OT
HOPMaJIH K IIOBePXHOCTH) Gy/eT paBeH...

1) 60 rpazycos;

2) 45 rpazycos;

3) 30 rpazycos;

4) 0 rpazycos.

9 Omnpepenuts 5Hepruio W, UszfaydaeMyIo 3a BpeMs t = | MHH U3 CMOTPOBOTO OKOIIKA ILIOIIA/ABIO 8 CAHTUMETPOB
KBaZ[paTHBIX IUIABIJIBHOM ITeun, eciu ee temmeparypa T = 1200 K.

1) 5,65 x/Ix; 2) 10 Ix; 3) 15 x/JIx.

10 Ha moBepxHOCTh JUTHS IaZaeT MOHOXpOMaTH4YecKuil cBeT ¢ AnuHOM BoiHBI 310 HM.UTOGBI IIpEKPaTUTh SMHUCCHUIO
9JIEKTPOHOB, HYXXHO IIPUJIOXKHUTH 33Z€PXKUBAIOLIYI0 PasHOCTs moTeHIManoB U He Menee 1,7 B. Ompezenuts paboTy
BBIXOZA A.

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

6 DileMeHTHI KBAHTOBOM MEXaHUKHU

1 Ecir 9acTHIIBI IMEIOT OZMHAKOBYIO JJIMHY BOJHSEI Je bpoiind, To HauMeHbIIe#l CKOPOCThIO 00Iazaer ...

1) mosuTpoH;

2) mporoH;

3) anba-vacTuis;

4) HeHUTpOH.

2 Ecnu mpOTOH M HEHTPOH [BUTAIOTCA C ONMHAKOBBIMU CKOPOCTSAMH, TO OTHOIIEHUS UX JIIMH BOJH Ae Bpoiins paBHO ...
1)1/2;2)2;3) 1;4) 4

3 K xaxoii gyacTtuiie ¢ Hau6oIbIIe TOYHOCTHIO MOXKHO IPUMEHHUTD IIOHATHE TPAEeKTOPUH?

1) mputnHKa; 2) IPOTOH; 3) 97IEKTPOH; 4) aToM.

4 Kaxoe 3ako49eHye o Ipupoze BouH Je bpoiina npasuasaoe?

Bosnusr ge Bpoiins - aT0 ...



1) BOJIHBI BEpOATHOCTH;

2) 37eKTpOMarHUTHBIE BOJIHBI; ||II||‘ I|| |I|| ||
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3) ympyTue BOJHBL

5 [le Bpoiins yTBepXAas, YTO BOJTHOBBIMU CBOMCTBAMH 06IJaloT ...

1) anexTponsI; 2) mpoToHSsL; 3) HeHTPOHSI; 4) HOTOHSL.

6 Kaxue ABI€HNA CBU/IETEIBCTBYIOT O BOJIHOBOI IIPUPOJE cBeTa?

1) Uurepbepennus. 2) Judpakuus. 3) Ilonapuzauus. 4) Oddexr Komnrona. 7

Kakue siBIeHMs CBUIETENBCTBYIOT O KOPITYCKY/IIPHOII IpHUpoe cBeTa?

1) Nurepdepenrys. 2) Poroaddexr. 3) Dbdext Komnrona.

8 CorsacHO KaKUM OTpaHUYEHHAM MUKPOOOBEKT He MOXKET UMETh OIlpeZieJIeHHYI0 KOOPAUHATY U

OIlpeJie/IEHHYIO COOTBETCTBYIONIYIO ITPOEKIIMIO MMITyIbCa?

1) CornacHo cOOTHOLIEHUAM HeolpefeneHHOCTelt 'efisenbepra.

2) Cornacuo runorese ge bpoiis.

3) CoriacHO TeOpUH BEPOATHOCTEA.

4) CoriacHO CTaTUCTUYECKUM 3aKOHOMEPHOCTAM.

9 DeKTpoH, HauaJIbHON CKOPOCTHIO KOTOPOTO MOXKHO IIpeHeOpeys, Ipollesl YCKOPAIOILYIO Pa3HOCTh

norennuanos U = 51 B. Haittu nymay BosHEI e Bpoiina.

1) 172 um; 2) 1,4 mv; 3) 150 mm.

10 IIpunsas, yTo MuHHManbHag 5Heprus E Hykiona B aape paBHa 10 MaB, omeHuTs, HCX0AA U3 COOTHOLIEHUA
HeoIIpeZleJIeHHOCTe , THMHeHbIe pa3Mepsl A7pa.

1) 2,9 dm; 2) 2,9 m; 3) 10 pm.

7 DIIeMeHTH! COBPEMEHHO} TEOPHUY aTOMOB U MOJIEKYJI

1 YcTaHOBUTE COOTBETCTBUE KBAHTOBBIX UUCEJI, ONIPEEIAIONINX BOTHOBYIO QYHKIIHIO 9JIEKTPOHA B aTOMe BOZOPOJa, UX
bHU3UIeCKOMY CMBICIY:

1n

21

3m

A. OmpeziensieT OpHeHTAIY 3JIEKTPOHHOr0 06JIaKa B mpocTpaHcTse b.

Omnpegenser GopMy 271eKTPOHHOTO 06JIaKa

B. Ompezesier pasmeps! 21eKTpoHHOTO 06aka I'.

Co6CTBeHHBIH MeXaHUIeCKHH MOMEHT

1)1-T,2-B,3-A;2)1-A,2-5,3-B;

3)1-B,2-B5,3-A;4)1-B,2-A,3-T

2 Artom Bomopoja HaxopuTcs B cocrosHuu 1s. OmpezsenuTs BepoATHOCTs W IIpeOBIBAHUA 3JIEKTPOHA B aTOMe BHYTPH
cdepsr paguycom r=0,la (rme a-paguyc mepBoit GopoBckoii op6uTsI). BonHOBaf (GYHKIMA, OMUCHIBAIONLIASL 3TO
COCTOSTHME, CIUTAETCS U3BECTHOIA.

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

3 Hcmonpsys BeKTOPHYIO MOZeIb aTOMA, OIpeieIUTh HAaMMEHBIIN YTOJI, KOTOPbIi MOXeT 06pa3oBaTh BEKTOP MOMEHTa
HUMIIyJIbCa OpOUTAJIBHOTO IBIDKEHMA SJIEKTPOHA B aTOMe C HaIpaBJIeHHeM BHEIIHEr0 MarHUTHOTO IIOJA. JJIEKTPOH B
aToMe HaXOJUTCA B d-COCTOSHHM.

1) 47 rpamycos 21 munyTa; 2) 180 rpazycos; 3) 60 rpazycos 30 MuHyT.

4 Haiitu pyiuHy BOTHEI GOTOHA, M3/Ty4aeMOTO IIPU IIepeXo/ie aTOMa BOZOpo/a U3 7d-coCTOAHUSA B 2P- COCTOSHHUE.

1) 0,397 mxwm; 2) 2 mxm; 3) 39,7 MKM.

5 Haiitu gyacToTy HOTOHA, H3Iy4aeMOro IIpH IIepexoe aToMa Bogopoaa u3 7f-cocrosuus B 3p- cocrosuue. 1) 2,98 -
1014; 2) 2,98 - 1010; 3) 5 - 1014

6 OueHHTH SHEPTHUIO BpAllaTeIbHOTO BO30OYKIEHUA ABYXaTOMHOM MOJIEKYJIBI, COCTOAIIEH U3 IBYX aTOMOB ¢ Maccamu 23
u 56 a.e.M., pacCTOAHUE MeXAY LeHTPaMH KOTOPBIX COCTaBiAeT 2 A.

1) 70,0001 5B; 2) 0,001 5B; 3) 70,01 3B.

7 OueHUTH TEMIIEPAaTypPy BBIPOXKIEHUA BPAIATEIbHOTO IBIKEHUA ABYXaTOMHON MOJIEKYJIBI, COCTOAIIEH U3 [BYX aTOMOB
¢ maccamu 23 u 56 a.e.M., pacCTOSHME MeX/y IeHTPaMU KOTOPHIX COCTaBIAeT 2 A.

1)70,5K;2) 100K ; 3) 70,50 K.

8 Haiitu suepruio doroHna ¢ gnunoit Boxusl 5000 A (8 Ix). 1)

3,97 - 10-19; 2) 3,97 - 10-10; 3) 3,97 - 1019

9 OmnpenenuTh CKOPOCTb ABMKEHU dJIEKTPOHA Ha TpeThel GOpOBCKOil opbuTe aroma Bogopoza. 1) 0,73

Mw/c; 2) 0,73 xm/c; 3) 10 Mwm/c.

10 Artom Bomopoza HaXOZUTCS B COCTOSHUHY C N = 4 CKOJIBKO JIMHUN COZEPIKUT ero crieKTp usnydenus (mo bopy)?
1)1;2)2;3) 6; 4) 4

8 AromHOe s7pO

1 Ilpu ansda-pacnaze 3HaUeHUE 3aPALOBOTO YHCIa 7. MEHACTCA .




1) He meHsercs;
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2) Ha fBa;

3) Ha ueTsIpe;

4) =a TpH.

2 Anpda-usirydeHue mpeicTaBiIsieT coO0H HOTOK. ..

1) KBaHTO 5I€KTPOMArHUTHOTO M3JTy4€HHS, ICIIyCKaeMbIX aTOMHBIMH SpaMH IIPU TI€peXoie U3
BO36YKIEHHOTO COCTOSHUS B OCHOBHOE;

2) 571eKTPOHOB;

3) szep aTOMOB TeJIus;

4) mpOTOHOB.

3 Kaxkas [0/ pafroaKTUBHBIX aTOMOB PACIaZieTCsa Yepe3 MHTepBaj BpeMeHH, PaBHBII JBYM IepHOIaM
Toyrypacraza?

1) 50 mporenTOB;

2) 90 mporeHTOB;

3) Bce aroms! pacazyTcs;

4) 25 npo1eHTOB;

5) 75 mporeHTOoB.

4 YcTaHOBHUTE COOTBETCTBHE TPYIII dJIeMEeHTAaPHBIX YaCTHUI, XapaKTePHBIM THIIaM (QyHIaMeHTaIbHBIX
B3aUMOJIeCTBUI:

1 doronst

2 JeNTOHBI

3 afpOHBI

A. cunpHOe

b. anexTpomarauTHOE

B. cna6oe

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

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

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

5 B mporecce 571eKTPOMarHUTHOTO B3aUMOZEHCTBHIS IPUHUMAIOT yIacTHe ...

1) dorousr; 2) HeUTpUHO; 3) HEHTPOHEL.

6 Kakue 4acTHIIBI ABIAIOTCA I€PEHOCYUKAMY CHIBHOTO B3AUMO/EeHCTBILS?

1) rrr00HBI; 2) IPOTOHSI; 3) HEUTPOHBL; 4) GOTOHSEI.

7 Kaxas peakuysa HaXOZMT LIMPOKOE IIPUMEHEHHe B 9HepreTuke?

1) YmpaBnaemas peakijus JeeHUs TAKeIbIX Afep IO, feHCTBIeM HeHTPOHOB.

2) Heynpasnaemas peakius JeJeHUs TSKeTIBIX ATep.

3) Ympasisgemas TepMOsAZepHas PeaKI[usa CHHTe3a JIeTKUX Afep.

4) Heynpasnaemas TepMOAepHas peakIysa CHHTe3a JETKHUX Azep. 8

YcnoBre pasBUTHA IETTHOM peaKIMu:

1) Hanuyve HEHTPOHOB;

2) Hamu4Me pa3MHOXKAIONIMXCS HEeHTPOHOB;

3) ycioBue pasBUTHA LIEITHON peaKIMK He yCTaHOBJIEHO.

9 Ilpu KaKoil peakuuy BbIIe/IIETCS HaGOJIbIIAsS SHEPIHs B pacieTe Ha OLUH HYKJIOH?

1) B peakiuu feeHUs TDKEIBIX ALEp;

2) B peaxIMH CHUHTe3a JIETKUX ATEP;

3) BO BCcex BUZAX AAEPHBIX peaKLUUil BbIe/IIeTCs IPpUOIU3UTeIbHO ofuHaKoBas sHeprus. 10 Yro
Ha3BIBAeTCS NEPUOJOM MOIypacmaza?

1) Bpems, B TeueHMe KOTOPOTO UCXOZHOE YHCJIO PaJHOAKTUBHBIX fA7I€P YMEHBIIAeTCA BJBOE.
2) Bpewms, B TeueHMe KOTOPOTO BCEPaHOaKTUBHEIE AAPA UCIBITAIOT PACIaZ.

3) Benuuuna, IponoOpIOHANbHAA IIOCTOAHHOMN PafXo0aKTUBHOTO paclaja.

9 Qusuka snemenrapHsx yacTuy, Pusnka TBepgoro Tena

1 Yro Ha3BIBaeTCA MOHOKPUCTALIOM?

TBepmoe Tes0, cocTosiiee U3 GECIIOPALOUHO CPOCIINXCS KPUCTAILIOB.

TBepmoe Teso0, /1 KOTOPOTO XapaKTepHO HeYIOpAAOYeHHOe PACIOIoXeHHe YaCTHI B IIpOCTpaHCTBe. TBepaoe
TeJIO0, YaCTUI[BI KOTOPOTO 06Pa3yIoT eANHYIO KPHCTALIMIECKYIO PELIeTKY.

2 Ilnockocts ¢ uHmekcamu Musiepa (111) orcexaer:

Ha KQXJOU OCU OZMHAKOBOE YHCJIO OCEBBIX eTHUII;
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Ha JBYX OCAX IIO paBHOMY YHCIIy OCEBBIX €TMHUII U IIapalIeJIbHa TpeTBefI OCH; Ha

Ka)KI[Oﬁ OCH €IMHUYHbBIE OTPE3KH, BRIPDA’)KEHHBIE B OCEBBIX €IMHHUIAX;

OLHY OCh M IIapaJljIeJIbHA ABYM APYTHM.

am?

€JIh M

3 Kakoii us IIPM3HAKOB ITPMHANJIEIXKUT NCKII0Y iia

T
Hannyne KpHUCTaIINYeCKOM CTPYKTYPHI. I
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Meranyeckuii 6;1eck. Bricokas

3JIEKTPOIIPOBOSHOCTD

[Tpsamas 3aBUCHMOCTD 5JI€KTPOCOTIPOTUBIEHUS OT TEMIIEPATyPHI.

4 Kax HassIBaeTcs fedeKT, BBI3BaHHBIN OTCYTCTBHEM aTOMa B y3J/le KPUCTA/UINYECKOH PeIeTKU?

Jucnoxaus.

Baxancus.

MexyseTbHBII.

ITopa.

5 IIpumuTHBHAA A4eiiKa aaMasa COAEPKUT 2 aToMa yriaepoga. CKOJIBKO aKyCTUYECKUX U ONITUYEeCKUX BEeTBEHl COTEePKUT
ero KosebaTeIbHbIN CIIeKTp?

1,5;

3.3;

2,4;

5,1.

6 Kax 3aBucuT 4acToTa 0 MPOZOIBHOI YIPYTOil IPOJOIBHOI BOIHBI, PACIIPOCTPAHAIONIeIiCA B CILUIOIIHOM Cpefie, OT

BOJIHOBOTO yuciaa k?

» = pk;

® = k2
W = y\/k;
» = ak.

7 CorjiacHO KJIaCCHYeCKOH TeOPUHU TEILIOEMKOCTH TBEPZAOTO Tejla MOJISIPHAsk TEIJIOEMKOCTb:
yMeHBH.IaeTCH C yMeHBI.HeHI/IeM TeMHepaTypBI;

He 3aBHCHT OT TeMHepaTprI;

yBeJII/I‘{I/IBaeTCH C yMeHBH.IeHI/IeM TeMHepaTypH;

3aBHUCHUT OT XMMHYECKOTO COCTaBa BEIeCTBa.

8 Ilpu BBICOKHX TeMIepaTypax BKIaz B KOIGOUIMEHT TeIIOIPOBOSHOCTH TBEPOTO Teld BHOCHUT ...
paccesHue GOHOHOB Ha (POHOHAX;

paccesHue GOHOHOB Ha JedeKTax; 1

TO U IPYTOe.

9 VzmepeHne mocTOSIHHOM X0JUIa B IPHMECHOM IIOJIyTIPOBOAHUKE II03BOJIAET OIIPEEIUTS ...
Bri6GepuTe ofHH MM HECKOJIBKO OTBETOB:

HaIIpaBJeHUE XOJIJIOBCKOTO DJIEKTPUYECKOTO II0JI;

KOHIIETPAIMIO OCHOBHBIX HOCUTEJIEH TOKa;

Maccy HOCUTEIS TOKa;

THUII HPHMeCHOI‘O HO]IprOBO,ILHI/IKa.

10 Ha pucyHke npuBeZieHa 30HHaA JuarpaMMa HEKOTOPOro Kpucraia. K kakoMy THITy TPOBOAUMOCTH OTHOCHTCS
STOT KPUCTaLI?

TIOJIYIIPOBOJHUKOBOMY;

MeTaITNYeCKOMY;

AUDJIEKTPUIECKOMY.

Kpurepuu orneHuBaHuA Ipy OTBETE HA BOIIPOCHL:
- 100 6as10B — IpY NPABMIFHOM ¥ IOJIHOM OTBETe Ha /IBa BOIIPOCA;
- 85...99 6anI0B — IpU IPaBUIBHOM H IIOJTHOM OTBETe Ha OZMH M3 BOIIPOCOB M IIPAaBIJIBHOM, HO He IIOJIHOM OTBeTe Ha
IpPYroii U3 BOIPOCOB;
-75...84 GanoB — IpH MPaBIJIBHOM U HEIIOJHOM OTBETe Ha 1Ba BOIIPOCA;
- 65...74 GanIoB — IPaBUIBHOM U IIOJTHOM OTBET€ TOJIBKO Ha OAUH U3 BOIIPOCOB;
- 25...64 — Ipu IPaBUIBHOM U HEIIOIHOM OTBETe TOJIBKO Ha OFUH U3 BOIIPOCOB;
- 0...24 6an0B — IpU OTCYTCTBUU IPaBUIBHBIX OTBETOB HA BOIIPOCHL.
Konuuecrso 6amnmos | 0 - 64 65 - 100

[Ixasa onenviBanus |He sauteno 3auTeHo

Kpurepuu oreHUBaHUA IPU TECTHPOBAHUM:
- 100 6anroB — mpy IpaBUIBHOM U IIOJIHOM OTBeTe Ha 10 BOIpocos;

- 85...99 6a0B — IIpu IpaBUIBHOM OTBeTe Ha 8-9 BOIPOCOB;
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-75...84 GanioB — IpU MPaBIJIBHOM OTBETe Ha 7 BOIIPOCOB;
- 65...74 6anIoB — IPaBUIBHOM OTBeTe Ha 5-6 BOIIPOCOB
- 25...64 — mpu IpaBUIFHOM OTBETE TOJIBKO Ha 4 BOIIpOCa;

-0...24 6ayI0B — IpH OTCYTCTBUU ITPaBHJIBHBIX OTBETOB Ha BOIIPOCHI.

Komuuecrso 6autos |0 - 64 I 65 - lOOI
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IlTkana orrenuBanusa |He 3aureHo |3£1‘-ITeHO |

Ortuer 1o 1aGopaTopHbIM paboTam:

ITpu 3amuTe oT4eToB IO JTaGOPaTOPHEIM paboTaM, IIpefyCMOTPEHHBIM B paszeie 4, o6yJarouyecs JODKHBI IIPe/ICTaBUTh
BBITIOJIHEHHBIE M O(OpPMJIEHHBIE OTYETHI II0 JAOOPATOPHEIM PabOTaM M OTBETUTH HA 5 BOIPOCOB IO KAKAOMY OTYETY.
Ortuer o Ka)XXJ0i IPaKTUIeCKOH (J1a60paTopHOIl) paboTe ZODKEH UMETh CIeLYIOLIYIO CTPYKTYpY:

1 TuTympHEIH THCT IO 06pPa3Iy.

2 llens mpakTH4eCKoOH (71aGopaTopHOii) paboTsI. 3

[Tpu6ops! 1 NpUHAAIEKHOCTH.

4 CxeMy MM PHCYHOK YCTAHOBKH, a TaK)Ke PUCYHKH, IIOACHAIONHe BEIBOJ, pabodnx GpopMyII.

5 OcHoBHEIe pacueTHbIe GOPMYJIBI C 00I3aTeIbHBIM IOACHEHNEM BEIMYYH, BXOAAUINX B GopMyIIy. 6

Tabuisr.

7 Ilpumeps! pacuera.

8 Ecsn Tpebyercs 110 3aBaHHUIO - TPadHUKHU U AHarpaMMeL. 9

BriBog, o mpakTHYecKoii (;1abopaTopHOii) paboTe.

[Tepeuens BOIPOCOB, BEBIHOCUMBIX Ha 3aIUTY OTYeTa IO J1a60PaTOPHBIM paboTaM IIpUBeZeH BMETOUYECKUX YKa3aHUAX.
Kpome ToOro, obyuaromuecs JODKHBI BIafleTh MaTepHaoOM, IIPeACTAaBJIeHHBIM BOTYETAaX IIO JIAOOpaTOpHBIM paboraMm, U

CIIOCOOHBI 0O0CHOBATH BCE IIPUHATHIE PENIEHH.

3a Kax/pIi IPaBUIBHO JAHHBIH OTBET 0Oy4aromuiica mosydaer 10 20 6a/IoB B 3aBUCHMOCTH OT IIPaBUIBHOCTH U

IIOJTHOTBI ITAHHOTO OTBETA.

Konmuecrso 6amios 0-64 65 -74 75 - 84 85 - 100

ITxana oneHUBaHU He zaureno | YmommerBOpuTENIBHO Xopormo Otnnyno

3auTeHo

5.2.2 OueHo4HbIE CPeAICTBA IPY IIPOMEXKYTOIHO ATTCTAIIH

®opmoit TpOMEKYTOIHOI aTTeCTAI[UH ABIAETCA 3aU€T BO 2 ceMeCTpe, 9K3aMeH B 3, B IIPOLieCce KOTOPHIX ONpefeIieTCs
chOpPMHUPOBAHHOCTh 0603HAYEHHBIX B paboyeil IporpaMMe KOMITeTeHITUIL.

HHcTpyMeHTOM HM3MepeHHsS CHOPMUPOBAHHOCTH KOMIIETEHIMH SABJIAIOTCA: OTBETHI Ha BOIIPOCHI BO BpeMs OIIpoca IIO
paszesaM IMCIUIIIMHBL WIN IIPOHeHHOe TeCTUPOBaHNe, 3aYTeHHbIe OTYeTH 00y YaiOUIIXCs MO JIa60paTOPHBIM H(MIN)
MIPaKTUIeCKUM PaboTaM.

Ha sksameHe ofydaromuiica oTBedaeT Ha 2 Bompoca, 60 oTBedaeT Ha 20 TeCTOBBIX 3aflaHMil

ITpu mpoBeeHNM IIPOMEXYTOYHON aTTeCTAalMU 00y JaoIuMcs Oy/eT 3aaHO /iBa BOIIPOCa, Ha KOTOPEIe OHU JOJDKHBI JaTh
OTBETHI.

Hamprmep:

2 cemecTp.

1 Tpaexropus, AJIHHA TyTH U BEKTOP IepeMelleHUsI MaTepUaIbHOM TOUKH.

2 CxopocTu: MTHOBEHHAasd, B MOMEHT BpeMeHM t, CpeIHsd, CpPeJHAA IyTeBas, pajuaabHas, TPaHCBepCaAbHASI U
cexTopuanbHas. PasjoxxeHHe Ha COCTaBJfION[ME€ B PasHBIX CHCTeMaxX OTCYETa: [eKapTOBOM, LMIMHIPHUIECKOH U
TIOJIAPHOM.

3 cemecTp.

1 OcobeHHOCTH TeIUIOBOTO H3TydYeHHusd. 2

3axon Kupxroda u mpasuio IIpeso.

ITpumepHEIe BOIPOCH K 3a4eTy BO 2 ceMecTpe:
1 TpaexTopus, IyIMHA IIYyTH U BeKTOP ITepeMellleHI MaTepHaTbHOH TOUKH.
2 CKopocTH: MTHOBEHHAasd, B MOMEHT BpeMeHHU t, CpeJHAd, CpeJHAA ITyTeBad, pafuajbHag, TPaHCBepCaJIbHAL
MCEeKTOPHAIbHAsA. Paznoxenne Ha  COCTaBJIAIOLINE B PpasHBIX CHCTeMaxX  OTCYeTa:  /IeKapTOBOH,
UMIMHIPUYIECKOH HITOJIAPHOM.
3 IIpuMmeps! ABIKEHHS TBEPABIX TeN: NafieHUe Tes, OpOIIeHHBIX BEPTHUKAJIBHO BBEPX, TOPU3OHTAJIBHO, IO YTIOMK
TOPH30HTY.
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4 3axou COXpaHE€HUA NMITYJIbCAa U YCIOBHA €I0 BBIIIOJTHEHHN .

5 OcuoBHOe YpaBHE€HNE AUMHAMHWKH BpallaTE€JIbHOI'O JIBIDOKEHILI TBeliﬂ(iI‘O TeJia

3aKOH COXpaHEeHHUA MeXaHHYeCKOI SHePrHH. II |I|| || ||
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7 Ilpunnun otHocuTenbHOCTH [amuies. 8

ITpeo6pasoBanus JlopeHua.

9 MexaHUKa TBepIbIX TeJI. Y IPyTHe HAIPKeHUA U AedopMannu. Tersop ympyrux Hampsokenuii. [Inasisie
HAIIPDKEHU.

10 3axou I'yka. Pacyer Mmozyis ynpyrocTu Ipy CXXKaTUX TBEPZOTO Tejla ¥ HAIUYHsI G0KOBOro ormopa. 11
Baskocts. Koadduiuent Buyrpentero tperus. Equnnna usmepeHus.

12 OcHoBHOe ypaBHeHHE MOJIEKYIIPHO-KUHETHYECKOM TeOPUH ra30B.

13 OmusiTHOE 060CHOBaHKE MOJIEKYIIpHO-KuHeTHIecKoit Teopuu. OnbiTs! llltepra u Jlambepra. BpoyHOBCKOE
IBIDKEHUE.

14 MapyKkuus MarHUTHOTO TIOJIA.

15 Cuna Ammnepa.

16 3axoH MOTHOTO TOKA /JIA MaTHUTHOTO IO B Bakyyme. 17

®eppomaruernku. Dddexr Bapkraysena.

18 3axoHBI 5/1€KTPOMAarHUTHOH MHAYKIHUH. 19

Camounzykuus. BzauMonHgyKIus.

20 Tox cmemenus. YpaBHeHusa Makcaesia.

ITpumepHEIe BOIPOCH K 5K3aMeHY B 3 ceMecTpe:

1 KonebarebHbIe IPOIECCH! B IPUPOJE U TEXHUKE.

2 3aTyxaloliye 3IeKTPOMarHUTHBIE KOJeOaHUI U UX XapaKTePUCTUKU.

3 IlepemeHHBIH 3eKTpUYecKUi TOK. MOLIHOCTS B IleNIM IepeMeHHOro ToKa. 4
Bosus1. YpaBHeHMe 1IOCKOM BOTHEI. BorHOBOE ypaBHeHUe.

5 DHeprus u UMITyJIbC 5JI€EKTPOMAarHUTHOH BomHBL. BekTop YMmoBa — IloitHTHHTA.
6 IlonATHe O KOTepeHTHHIX KOJIeOaHUAX U BonHaX. ViHTepbepenya BosH. Coco6s!I IIOTyYeH)S KOTePEHTHBIX BOJIH.
7 Oudpaxuus. IIpurnun [oiirernca — @penens. 3ousr Ppenens. 8

SIBjIeHVIe TIOIAPHU3ALINY CBETOBBIX BOJIH.

9 3aKOHBI TEIJIOBOTO M3/TyIeHI.

10 fABnenue KommroHa u ero teopus.

11 DxcnepuMeHTaIbHOE HOATBEPKIEHIE BOJHOBON IIPUPOABI YacThI,. 12
CrauuoHapHOe 1 BpeMeHHOe ypaBHeHue Illpenunrepa.

13 Mogens aroma Pesepdopaa.boposckas Teopus aroma Bogopoza. 14

Pyuxunu pacupenenenus Pepmu — upaxa u Bose — Ditamrreiina. 15
Pacnpenenenue 571eKTPOHOB IO SHEPTeTHYECKUM YPOBHAM.

16 CoGcTBeHHAs U IPUMECHAs IIPOBOAUMOCTD ITOIYIIPOBOSHUKOB. 17

®oro- 1 TepMOdIEKTPUYECKKE ABIEHHA B IIOIyIPOBOAHMKAX. 18

CrpoeHure aTOMHOTO sI7pa.

19 Dueprus csssu sazep. Axepusie cuisr. 20

SAnepusie peakiuu.

ITpumepHSIil TepeYeHb TECTOBBIX 33aHUI HA 3a9€T/PK3aMeH:

1 YacTuia 13 COCTOAHUS ITOKOSA Hadaja IBUTATHCA IO AyTe OKPYKHOCTH paguyca 1 M ¢ MOCTOSHHBIM yTIOBBIM
yckoperueM 2 c—2. OTHOLIeHe HOPMAIBHOTO YCKOPEHH K TAHT€HIHaTbHOMY Yepe3 OZHY CeKyH[yY PaBHO ... a) 1; 6) 2;
B)3;1)4; m) 8

2 CnionrHOM ¥ MOJBIH IMIMHIPH, UMEIOI[Ue OTMHAKOBbIe MACCHL M PafUyChl, BKATBIBAIOTCA 6e3
IIPOCKAJIb3BIBAHHUA Ha TOPKY. EcIi HavanbHbIE CKOPOCTH TeJI OLMHAKOBEIE, TO ...

a) BbIllle IIOAHUMETCS [IOJIBIN LMIHHD;

6) BBILlIe TOZHUMETCS CILIONIHOM IVIIHH/D;

B) 00a Teyia MOSJHUMYTCS Ha OHY U Ty )K€ BBICOTY.

3 Crepxens gnunoit 20 cm nokoutcsa B Hekoropoit CO. B apyroit MCO ero miuHa MOXeT cTaTh paBHOII ... a) 10
cm; 6) 21 em; B) 30 cm; 1) 40 cm.

4 KameHs, GpOIIEHHBIN 13 OKHA BTOPOTO 3TaKa C BRICOTHI 4 M, ITa/jaeT Ha 3eMJII0 Ha PACCTOSHUH 3 M OT CTEHSI JOMa.
YeMy paBeH MOZYJIb ITepeMeleHUs KaMH?

a)3m;6) 4™;B)5m;1) 7 M.

5 Bpycox maccoii 1 KT ABIKeTCsI BBepX ITO HaKJIOHHOM IIOCKOCTH, COCTaBiIAomet yroa 60 rpasycoB K TOPH30HTY.
KoaddunuenT tperns ckonpxenns 0,1. Yemy paBeH MOZYIb CHIIBI TPeHUA?

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

6 HPI/I HN30TEePMHUYIECKOM CXATHH ra3a KOHLOEHTpanya MOJIEKYJI yBeJIUYINIACh BABOE. Kaxk usmenniocs AaBJIEHHEe




raza?

1) YMmensmumocs BaBoOE;
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3) YBenuuunocs B 4 pasa;

2) Ocranock HensMeHHbIM; 4) Y BeIHYMIOCh BABOE.

7 CpenHsas KUHeTHYeCKas DHEPrHs MOJIEKYJ rasa Ipu TeMmrmeparype T 3aBUCHUT OT MX CTPYKTypHI, UTO CBA3aHO C
BO3MOXKHOCTBIO Pa3IMIHBIX BUJOB ABIDKEHUA aTOMOB B MoJeKyste. CpeZHsAA KUHeTHYeCKas S9HEPIUA MOJIEKYJI TeInl
(He) pasHa ...

1) 1/2 kT

2) 3/2 kT

3) 5/2 kT

4) 7/2 kT

8 BuyTpu cdeprueckoil MOBepXHOCTH PACIOIOKEH JUIIO0Ib, COCTOAIIUI U3 3apAAO0B —q U +(, HAXOAAIYUXCA Ha
PacCTOSHUU I APYT OT Apyra. UeMy paBeH IIOTOK BEKTOpPa CMEIeHUA Yepe3 IIOBEPXHOCTH chephr?

1) 0; 2) g; 3) 2q; 4) OTBeT 3aBUCUT OT OPHEHTALUU AUIIOJA BHYTpU CHepsL.

9 DnexTpoH, anbba-4acTULa U IIPOTOH BIETAIOT B MATHUTHOE II0JI€ B HAIIPAaBJIEHH, TePIeHANKY IIPHOM JIUHUIM
MarHUTHOW MHAYKIuHU. Pasnyc KpUBUSHBI TPaeKTOPHH KaKOM YaCTUILIBI MHHIMaIEH?

1) anexTpona; 2) anbda-vacTuisl: 3) IPOTOHA; 4) BCe paJHyChl TpaeKTOpHil ofuHaKoBEI. 10

JlaBieHUe cBeTa 3aBHCHUT OT ...

a) CTeIeH! MOJIIPU3ALUY CBETa;

6) IOKa3aTeJI IPeIOMJIEHNS BElIeCTBa, Ha KOTOPOe IafaeT CBET; B)

sHepruu QoToHa;

) CKOPOCTH CBeTa B CpeJie.

11 [Toxa3aTebCTBOM IIONEPEYHOCTH CBETOBOM BOJIHBI CIIYXKHT ...

1) mucmepcus cBeTa;

2) mOJApHU3AIMA CBETA;

3) uHTepdepeHIys CBeTa;

4) pudpakuus ceera.

12 Temmeparypa uepmoro tena {I} kK. Omnpemenuts miuHy BOJHBEI, Ha KOTOPYIO IIPHXOLUTCS MAaKCHMyM
CIIEKTPaJIBbHOM IIOTHOCTH SHEPreTU4ecKoi cBeTuMocTH. OTBeT BBIPa3UTh B HAHOMETPAX, OKPYI/IMB 0 TPeX 3HaYalIUX
nudp.

13 MHTecnBHOCTP MOHOXPOMATHYECKOTO CBETa, IIaJal0NIero Ha KaTos pOTOodIeMeHTa, YBeJIHYHIach B 1Ba pasa.

B pesynprare sroro...

1) samepskuBaloIascs pasHOCTD IIOTEHIINAIOB YMEHBIINIACH B 1BA Pasa;

2) $oTOTOK HACHILIEHN YBeIHMIMICS B 1BA Pasa;

3) MakcuMasbHad KMHeTHYeCcKasd SHeprus GOTO3IeKTPOHOB yBeIMYMIIACh B [IBA Pa3a;

4) temmepatypa (oTosIeMeHTa yBeIUYNIACh B BA Pa3a.

14 K xaxoii yacTuile C HanGoIblIe TOYHOCTHIO MOXKHO IPUMEHHTD IIOHATHE TPAEKTOPHH?

1) metnHKa; 2) TPOTOH; 3) 97IEKTPOH; 4) aToM.

15 Ilpunsas, yto MUHUMaTbHAA 5Heprud E HykioHa B azpe paBHa 10 MaB, onennts, ncxons us

COOTHOIIEHNUS HeOIpe/ieIeHHOCTel, TMHeHHbIe Pa3Mephl AApa.

1) 2,9 dm; 2) 2,9 m; 3) 10 pm.

16 AroMm Bozopoza Haxomurtcs B cocTosHuu 1s. Onpenennuts BeposTHOCTh W IIpeGBIBAHMA I€KTPOHA B aTOMe BHYTPHU
cdepsr paguycom r=0,la (rme a- paguyc mepBoii 60poBckoii opOutsl). BomHOBag (pyHKITMA, OIMCHIBAIOWIAA OTO
COCTOSHUE, CUUTAETCS U3BECTHOI.

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

17 Hcnonp3ys BEeKTOPHYIO MOZEIb aTOMa, ONpeJeNUTh HAaUMEHBUIMI YroJ, KOTOPBIH MOXeT  06GpasoBaTh BEKTOD
MOMEHTa KMIIyJbCa OPOMTaJBHOTO ABIDKEHUSA DJIEKTPOHA B aTOMe C HAIpaBlIeHHeM BHEIIHer0 MAarHUTHOTO IIOJIA.
DJIEKTPOH B aTOMe HaXOZUTCA B ¢-COCTOSHUMU.

1) 47 rpamycos 21 munyta; 2) 180 rpamycos; 3) 60 rpagycos 30 munyT. 18

ITpu anpda-pacnane sHaYeHHE 3aPAJOBOTO YHCIA Z MEHAETCH ...

1) He meHsercs;

2) Ha fBa;

3) Ha 4eThIpe;

4) Ha TpH.

19 Yro HassIiBaeTCsI MOHOKPHUCTALIOM?
Ha ,ILByX OCAX II0 PaBHOMy ‘-II/ICJIy OCeBBIX eﬂﬂiﬁﬂmﬁm i|||i| CH;
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TBepzmoe Tes10, cocTosee 13 GeCIOPATOYHO CPOCIUINXCSI KPUCTAILIOB.

TBepzmoe Tes0, A1 KOTOPOrO XapaKTePHO HEYIOPAJOYeHHOe PACIIOIOKeHHe JaCTUI] B IPOCTPaHCTBe. TBepoe
TEJIO, YaCTHUIIBI KOTOPOTO 00Pa3yIoT eANHYI0 KPUCTALINIECKYIO PELIeTKY

20 Ilmockocts ¢ uHAekcamu Muepa (111) oTcexaer: Ha

Ka)K,ZI;OfI OCH OAMHAKOBOE YHCJIO OCEBBIX €ANHHIL;

Ha JBYX OCAX IIO paBHOMY YHCJIY OCEBBIX eﬂﬂbﬁﬂmﬁm i|||i| CH;
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Ha Ka}K,HOﬁ OCH €JVMHHWYHBIE OTPE3KH, BBIDAXKEHHbBIE B OCEBBIX € TMHUIIAX; OTHY

OChb ¥ ITapajijiejibHa ABYM APDYTHM.

Kpurepuu oneHuBaHMA/5K3aMeH:

- 100 GasIoB - IpH IPaBUIBHOM U IIOJTHOM OTBETE Ha /[Ba BOIIPOCA;

- 75-99 6GasoB - IIpy MPaBUIBHOM U IIOJHOM OTBETe Ha OLUH U3 BOIIPOCOB U IIPABIIBHOM, HO HE IIOJTHOM OTBETE Ha
IPYTOii M3 BOIIPOCOB;

- 65-74 6aa - Mpy IPaBUJIPHOM U HEIIOJHOM OTBeTe Ha iBa BOIIPOCA MJIM IIPaBUJIBHOM U ITIOJHOM OTBETE TOJIBKO Ha
OJFIH U3 BOIIPOCOB;

- 25-64 6aJ1I0B - IIpY IIPABHIBHOM U HEIIOJTHOM OTBETE TOJIBKO Ha OIMH K3 BOIIPOCOB;

- 0-24 6anna - mpy OTCYTCTBUY IIPABHJIBHBIX OTBETOB Ha BOIIPOCHI.

KoanuecrBo 6asioB 0-64 65-74 75-991 100

[Txama OLl€HUBAHMNA |HEYAOBJIETBOPUTE/IBHO |YAOBJIETBOPUTEIBHO |XOPOIIO|OTINIHO

Kpurepuu onenuBaHuA IpU TeCTUPOBAHUM:

-100 6asI0B — pH IMpaBUJIBHOM U IIOJTHOM OTBeTe Ha 19-20 Bompocos;
- 85...99 6anoB — mpu IpaBUIBHOM OTBeTe Ha 16-18 Bompocos;
-75...84 GannoB — npu mpaBwiIbHOM oTBere Ha 13-15 Bompocos;

- 65...74 6amnoB — npasuisHOM oTBeTe Ha 10-12 Bompocos

- 25...64 — pu IIpaBUIBHOM OTBeTe TOJIBKO Ha 1-9 Bompoc(oB);

-0...24 6ay10B — IpH OTCYTCTBUY IIPAaBHJIBHBIX OTBETOB Ha BOIIPOCHI.

KosmuecrBo 6amios 0-64 65-74 75-99| 100

Ixana OlleHUBaHUuA |HEYAOBJIETBOPUTEJIBHO |YAOBJIIETBOPHUTEIBHO XOpouIo | OTJIMIHO

He sauteno 3a4YTE€HO 3a4YTE€HO| 3a4YTE€HO

Kpurepuu onenvBanus/saqer:

- 100 6asroB - Ipy NPaBUIBHOM U IIOJTHOM OTBETE Ha /[Ba BOIIPOCA;

- 75-99 6asI0B - IIpU IIPaBUIBHOM U IIOJTHOM OTBETe Ha OZWMH U3 BOIIPOCOB U IIPaBUJIBHOM, HO He TIOJIHOM OTBETe Ha
JIPYToii U3 BOIIPOCOB;

- 65-74 6ana - mpy MPaBUJIBHOM U HEITOJHOM OTBETe Ha ABa BOIIPOCA MM IIPAaBUIBHOM U IIOJHOM OTBETe TOJIBKO Ha
OJUH U3 BOIIPOCOB;

- 25-64 6as110B - IpY IPAaBHIBHOM U HEIIOJTHOM OTBETe TOJIBKO Ha OJUH U3 BOIIPOCOB;

- 0-24 6ana - IpU OTCYTCTBUY NIPABUIBHBIX OTBETOB Ha BOIIPOCHL.

Konuuecrso 6autos | 0 - 64 65-100

[[Txana onenuBauus |He sauteno 3auTeHo|

5.2.3. MeTopuuecK1e MaTEpPHAIIHL, OMpefie/IAIONIHe IPOLeAyPHl OLEHHUBAHNS 3HAHMHI, YMEHWIA, HABFIKOB U (VM)
OIIBITA JieATeIBHOCTH, XapaKTEPU3YIOIMe DTANbl POPMUPOBAHUA KOMIIETEHI[H

1. Texymuit KOHTPOJIB yCIIEBAEMOCTH OOYYaIOIUXCA, OCYLIECTBIAETCS B CIeAYIOLIEeM ITOpA/Ke: B KOHIE
3aBepIIeHMs OCBOEHUSA COOTBETCTBYIOLIEH TeMbI 00y alouIrecs, 0 PaCIOPSKEHUIO TeZarOTYeCKOro

Pa60THI/IKa, Y6I/IPaIOT BC€ JIMYHBIE BEIIH, 5JIEKTPOHHBIE CPEACTBA CBA3U U II€9aTHBIE NCTOYHUKHN I/IH(i)OPMaLH/II/I.

/JI151 TOATOTOBKY OTBETOB HA BOIIPOCHI 0OYJalONINeCs HCIIOIB3YIOT YUCTHIN JIUCT GyMaru Jo6oro pasMepa u
pyuky. Ha mucre Gymaru oGydaiomiyecs yKasbIBAalOT CBOM (paMUJIMIO, MM, oT4ecTBO (IIpM  HAIUYMU), HOMED
y4eGHOI IPYIIIBI U JAaTy IIPOBeJeHUA TeKyLIero KOHTPOJIA YCIIeBAeMOCTH.

Hayuno-mezarornyeckuii paGOTHUK YCTHO 3aZaeT [Ba BOIPOCA, KOTOphIe OOYydaroN[UICA MOXET 3allKCaTh Ha
IO TOTOBJIEHHBIH /11 OTBETa JINCT OyMari.

B Tteuenue YCTaHOBJI€EHHOT'O HayYHO-IIeZarorn4eCKuM PHGOTHHKOM BpeMeHUn 06yqaloumecx IIMCPMEHHO

SJIEKTPOHHBIX U II€YAaTHBIX UCTOYHHUKOB HH(b(ﬂIImilr II'“ii HII/MHI/ISI Hay9YHO-IIeJaroru4eCKuM
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(I)OPMyJII/IPyIOT OTBETHI Ha 3aJdHHBIE€ BOIIPOCHI. Tlo ucreyenun YKa3aHHOTO BpEMEHH JIMCTBL 6yMElI‘I/I C IIOATOTOBJIEHHBIMUA
OTBE€TaMU o6yqa10m1/1ec;{ IIepeaoT HayYHO-IIearorur4eCKoOMy Pa60THI/IKy AJL IIOCTIEAYIOIETO OL€HNBAHMA PE3YJIbTaTOB
TeKYIIero KOHTPOJIA yCII€Ba€MOCTH.

HPI/I IIOATOTOBKE OTBETOB Ha BOIIPOCHI O6y‘IaIOH.LI/IMCH 3alrpenraeTcsa UCIoJIb30BaHue JTIOGBIX

SJIEKTPOHHBIX U II€YAaTHBIX UCTOYHHUKOB HH(b(ﬂIImilr II'“ii HII/MHI/ISI Hay9YHO-IIeJaroru4eCKuM

1650481467
24



pabGoTHHUKOM (aKTa HCIIONB30BaHUA OOYYAIOWIMMCA IIPH IIOATOTOBKE OTBETOB HA BOIPOCH yKa3aHHBIE HCTOYHUKH
nH(OpPMALMK — OLEHKA Pe3y/IbTaTOB TEKYLIETr0 KOHTPOJs cooTBercTByeT () GayloB M HasHA4YaeTCsA Jara ITOBTOPHOTO
TIPOXOXKIEHUS TEKYIEr0 KOHTPOJIS YCIIeBAEMOCTH.

Texymuif KOHTPOJb yCIIEBaEMOCTH OOYYAIOIIUXCS IIO De3yJIbTaTaM BHIIOJHEHUSA J1a0OpaTOPHBIX M (MIM)
MPaKTUYeCKUX paboT ocyuiecTBIfeTcs B (OpMe OTdYeTa, KOTOPBIM IIPeJOCTaBAAETCS HAYYHO- I1€AAarOTHYeCKOMY
paboTHUKY Ha OyMaKHOM M (WJIM) 3JIEKTPOHHOM HocuTesne. HayduHo-mesarorudeckuit paGOTHHK, IIOCJIe TIPOBEAEHHUS
OLIEHOYHBIX IIPOILEZyP, MMeeT IIPaBO BEpHYTh OOydaroleMycs OT4eT AJII HOCHeAyoiell KOPPEeKTHPOBKH C YKasaHHEM
nmepe4Ha HecooTBeTcTBuil. OG6ydwaromuiica 06f3aH YCTPaHUTh BCe yKa3aHHBIE HECOOTBETCTBUA M HAIPaBUTh OTYET
HayYHO-IIeJlaTOTUIeCKOMY PaGOTHHUKY B CPOK, He TIPeBBIIIAIONIUI TPeX Y4eOHbBIX JHel, CIeJyIOlMX 33 JHEM TPOBeAeHUA
TEKYILero KOHTPOJIA yCIIeBaeMOCTH.

PesynbraThl TeKylero KOHTPOJA AOBOJATCA IO CBefleHHSA OOy4YaloIMXCA B TeYeHUEe TpeX y4eOHBIX IHeM,
C/IeAyIOLINX 33 IHEM IIPOBe/IEHHS TEKYIEero KOHTPOJIS yCIeBaeMOCTH.

O6yuaromuecsa, KOTOpsle He NPOLUIM TEKYIIWil KOHTPOJb YCIIeBAEMOCTH B YCTAaHOBJIEHHBIE CPOKHU, OOA3aHBI
TIPOMTH ero B CPOK [I0 Hayasa IpOoLeAypsl IPOMEXYTOUYHOM aTTeCTalluy 10 JUCIUIIINHE B COOTBETCTBUNU C PAaCIIUCaHUEM
TIPOMEXYTOYHOM aTTeCTALMH.

PesynbraThl IIPOXOXKAEHHUA IPOLEAYDP TEKYIETO KOHTPOJISL yCIIEBAEMOCTH OOYYAIONUIMXCS YYHUTHIBAIOTCA IIPU

OII€HWBAHUM PE3YJIbTATOB HpOMe)KyTO‘IHOfI aTTeCTAIInU o6yqalou.mxc;1.

1. HPOMe)KyTO‘{HaH aTTeCTal g o6yqa}omnxc;[ IIPOBOAHUTCA IIOCJIE 3aBEPIIEHM A O6y‘{eHI/I${ II0 JUCHUIITTNHE B CEMECTpE B

COOTBETCTBHU C KaJIEHJAPHBIM y‘le6HI>IM I‘pa(i)I/IKOM U pacIimcaHueMm HpOMe}KyTO‘IHOfI aTTeCTallu.

,ZLJI}I YCIHEIHOTO IPOXOXAEHUA IIPOLemyphI HPOMe)KyTO‘IHOfI aTTeCTalluu 110 AJUCHOUILJINHE 06yqa1011u/1ecsl

AOJIKHBI:

1. mOIyYUTH MOIOKUTENIBHEIE PE3yIBTATH IIO BCEM IIPeLyCMOTPEHHBIM paboueii mporpamMmoii hopmam
TeKylllero KOHTPOJIA yCIleBaeMOCTH;

2. IIOJTYYHUTH ITOJIOKUTEIbHbBIC PEe3yJIbTaThl ATTECTAIIOHHOTO MCIIBITAHMA.

s yCHEemHOTO IIPOXOXAEHHWSA aTTEeCTALMOHHOTO UCIBITAHMA OOYyYaloUuiicA B TeYeHHWE BpeMeHH,
YCTaHOBJIEHHOTO HAy4YHO-TIeJarOTMYeCKMM PpaGOTHHKOM, OCYLIECTBISeT IIOATOTOBKY OTBETOB HAa JBa BOIIPOCA,
BBIOPAHHBIX B CTy4aifHOM IOPSAZKeE.

JIJIs1 TOATOTOBKY OTBETOB UCIIOIB3YeTCS YHMCTHIN JIUCT GyMaru 1 pydka.

Ha nucre Gymaru oGydaiomyecs yKasbIBAalOT CBOM (aMUJIMIO, MMs, OTYeCTBO (NP HAIUYUU), HOMEp ydIeOHOM
TPYIIIBL ¥ JATy IIPOBEJIeHH aTTeCTAIMOHHOIO UCIIBITaHNUA.

Ilpu mOATOTOBKE OTBETOB HAa BOIPOCHI OOYYAIOWIMMCS 3aIIpellaeTcs HCIIOAb30BaHHUE JIIOOBIX DIEKTPOHHBIX U
TIeYaTHBIX UCTOYHUKOB HHDOPMALIUH.

Ilo mucreveHuu YyKa3aHHOTO BpPEeMEHHU, JIUCTHL C IIOATOTOBJIEHHBIMK OTBETaM Ha BOIIPOCHL OGydaroIuecs
mepesjaloT  HAYYHO-TIeJAarOrUIecKOMy pabOTHUKY I IIOC/IeAYyIOUeTo OLEHWBAHUA  Pe3yJIbTaTOB
IIPOMEXYTOYHOM aTTeCTal[hHu.

B ciyyae ob6HapykeHHs HaydHO-TIeZAarOTMYeCKMM pPaGOTHUKOM (aKTa HCIIOIB30BAHHUSA OOYYAIOMIUMCS IIPH
MIOJTOTOBKE OTBETOB Ha BOIIPOCHI yKa3aHHbIE NCTOYHUKY MH(POPMALUU — OLleHKA Pe3yJIbTaTOB IIPOMEXYTOYHOH
aTrecTanuu coorsercrByer () 6aJJIOB M Ha3HAYAeTCA JaTa IIOBTOPHOTO IIPOXOXIEHHA aTTECTAI[MIOHHOTO UCIIBITAaHNUA.

PesynbraTsl IpOMeXyTOYHOM arTecTanuu ooyyatomuxcs pasmerraiorcs 8 DMOC KysI'TY.

Texyuruit KOHTPOJIb yCIIEBAEMOCTH U IIPOMEXXYTOYHAS aTTECTAIVA 00YYalOUIIXCA MOTYT ObITh OPraHU30BaHBI C
ucmonssoBanueM OWOC KysI'TY, mopamox u ¢GopMBl NpoBeJileHHSA TeKyLIero KOHTPOJSA YCIEeBaeMOCTH U

HpOMe)KyTO‘IHOﬁ aTTeCTaunu 06yqa10m1/1xca IIpY 3TOM HE€ MEHAETCH.

6 YuebHo-MeTommaecKoe obecnevyenmne

6.1 OcuoBHas sMTEeparypa

1. Casemses, Y. B. Kypc ¢usuxu. B3 1. Tom 2. DnexrpudecrBo. KomeGanusa u BonHBL. BonHOoBasf omTmKa:
yue6HO0e nocobue / Y. B. CaBennes. — 6-e usg,, crep. — Caukr-IletepOypr : Jlans, 2019. — 468 c. — ISBN 978-5-8114-
4253-9. — URL: https://e.Jlanbook.com/book/117715 (maTa obpauenus: 26.08.2021). — Texcr

: 3JIEKTPOHHBIMN.

2. Casenses, 1. B. Kypc ¢usuxu : yue6HOe mocobue : B 3 Tomax / M. B. CaBenseB. — 7-e u3g., crep. — CaHKT-

ITerepGypr : Jlams, [6. r.]. — Tom 3 : KBamToBas ontuka. Aromuas dusuka. Pusuka tBepzoro Tena. Pusuxa aTOMHOTO

A7pa U dneMeHTapHbIX wactun — 2019. Iml "-||I| "m 4-4254-6. — Texkcr : anexrponHbIH // JlaHsb :



271IeKTPOHHO-6ubnoTeyHas cucrema. — URL: https://e.lanbook.com/book/117716
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(mara o6pamenus: 01.04.2022). — Pexxum mocTyna: Ay aBTOpU3. IIOIb30BaTENIEH.

3. Kypc ¢usuxu : B 3 T : yue6bHOe mocoOue /i CTYAEHTOB By30B, OOYYalOIMXCA II0 TEXHHYECKHM U
TEXHOJIOTHYECKUM HampasieHuaM u crnenuansHocTaMm / V. B. Casenses. — T. 1: Mexanuka. MosekynapHasa dusuxa.- 4-e
usg,., crep. — Cankr-Ilerep6ypr : Jlams, 2008. — 352 c. — (Kimaccuueckas yueGHas sureparypa mo ¢usuke). — Tekcr :
HeIIOCPeCTBeHHBIH.

4. Oxymxo, H. B. ®usuka. DieKTpOMarHUTHbIE SABIEHUSA. DJIEKTPOCTATHKA M IIOCTOSHHBIA TOK :@ yueGHOe
moco6ue : [[JI4 BcexX clenuanbHocTed u HampasaeHui mogrorosku] / H. B. Oxymko ; MUHECTEPCTBO HAYKU U BBICLIETO
obpasoBanus Poccuiickoit Pepmepaunnu, Kysbacckuil rocymapcTBeHHSBIH TexHWdYecKui yHuBepcurer uM. T. @.
T'op6auesa, Kadenpa dbusuku. — 2-e usg,, ucmp. u gon. — Kemeposo : Kys['TY, 2019. —

141 c. - URL:

HeHOCPeﬂCTBeHHLIﬁ + BJIEKTPOHHI:IfI .

—  Texkcr

5. Oeipaun, B. B. @usuxa. Mexanuka. MonexynipHas ¢usuka ¥ TepMOAMHAMEKA : y4eOHOe Iocobwe : It
CTy/IeHTOB BCEX TEXHUYECKUX ClleluanbHocreil u Hampasaeru / B. B. Isipaus, C. A. Illenenesa, T. JI. Kum
; Kys6acckuii rocymapcrBeHHsIH Texuudeckuil yHusepcuter uM. T. @. T'opbagesa. — Kemeposo : KysI['TV, 2022. — 244 c.
— URL: http:/library.kuzstu.ru/meto.php?n=91879&type=utchposob:common. — Tekcr : HemocpeZCTBeHHBIN +
3JIeKTPOHHBIH.

6. Yepros, A. I'. Bagaunuxk o dusuke : [yae6Hoe mocobue s Brysos] / A. I'. Uepros, A. A. BopoGses.

— 8-e u3p,, mepepab. u mom. — Mocksa : Anbsuc, 2020. — 640 c. — Tekcr : HeoCpeCTBEHHBIM.

6.2 JlomonHuTeNnbHasd JUTEpaTypa

1. Q@upramr, E. B. PykoBoZCTBO K pellleHHIO 33124 110 KypCy obuieil GU3HK : y1e6HOe mocobre AJIsi CTyeHTOB
BY30B, 00YYAIOIUXCS 110 TEXHUYECKUM U TEXHOJIOTMYECKUM HaIlpaBieHusM u crenuansHocTaM / E. B. @upranr. — 2-e
u3g,, uctp. — Caukr-Ilerep6ypr : Jlaus, 2008. — 352 c. — Texcr : HeOCpeICTBEHHBIH.

2. Kaymamraukos, H. II. ®usmka: IHTepHer-TecTHpoBaHMe 0(a30BBIX 3HAHWH : ydeGHOe mocoOue It
IIOATOTOBKY CTyZeHTOB By30B K DesmepansHomy murepHer-recTmpoBanuio mo ¢usuxe / H. II. Kamamsukos, H. M.

Koxesuukos. — Caukr-IletepGypr : Jlaus, 2009. — 160 c. — (Yue6Guuxu j1s By3oB. CrieliuaabHas JTUTEPATypa). —

URL: http://e.Janbook.com/books/element.php?pll cid=25&pll id=172. — Texcr : HemoOCpesCTBEHHBIH +
3JIeKTPOHHBIH.

3. 3aiiues, I'. U. IlpakTukyM 5O ONTHKe X KBAHTOBOM (Qu3uKe : ydueGHOe Iocobue [Jis CTYZEHTOB
TeXHUYeCKUX CIleluanbHOCTell ¥ HampasneHuit BysoB / I. WM. 3afimes ; Kysbacckuit rocymgapcTBeHHBII
texHudeckuit ynusepcurer uM. T. @. T'opGauesa, Kadezmpa ¢usuxu. — Kemeposo : Kys['TV, 2014. — 148 c. — URL:
http://library.kuzstu.ru/meto.php?n=90126&type=utchposob:common. — TekcT : HelOCpeCTBEHHBIH + SIEKTPOHHBII.

4. ®odanos, A. A. VsydeHre oCTyIIaTeIbHOTO ¥ BpallaTeIbHOTO ABIDKEHHS C ITOMOINbI0 MasTHIKA O6epbexa:
BUPTyasbHas JabopaTopHas pabora : yaeOHOe mocobue Ajst cTyAeHToB By30B / A. A. @odanos, H. B. Okymko ;
Kys6acckuit rocyzapcrBeHHbIN TexHudeckuii yHuBepcurer uM. T. @. I'opbagesa. — Kemeposo : Ky3I'TV, 2017. -

1 DIEeKTPOH. ONT. TUCK (CD-ROM). - URL:
http://library.kuzstu.ru/meto.php?n=91536&type=utchposob:common (zara o6pamenwus: 07.06.2022). — Tekcr :

3JIeKTPOHHBIN.

5. Mansmus, A. A. JlaGopaTopHbIil MPakTUKYM 110 $usuKe : yueGHOe mocobue / A. A. Mansumus, A. A.
Moxpyues ; Kys6acckuit rocymapcTBeHHbIN Texuudeckuil yuuBepcureT uM. T. @. I'opbauesa, Kadezpa dbusuxu. —
Kemeposo : KysI'TV, 2017. — 1 anmexrpon. omr. guck (CD-ROM). — URL:
http://library.kuzstu.ru/meto.php?n=91566&type=utchposob:common (zara o6pamenus: 07.06.2022). — Texcr :

SJIeKTPOHHBIH.

6.3 Meroaudeckas JIATEpaTypa

1. DnexrpomarzerusM : 1a6opaTopusrit npaktukyM K-303.3 mo gucnumninte «Pusnka» s TEXHUIECKHUX
cnernuansHocTed u Hampasiaenuii / ®T'BOY BO "Kys6ac. roc. Texs. yu-t uMm. T. @. T'opbadesa’, Kad. ¢busuxu ; cocr.:
B. B. Jeipmun [u gp.]. — Kemeposo : KysI'TY, 2016. —47 c. — URL: http://library.kuzstu.ru/meto.php?n=8655
(mara obpamenus: 06.06.2022). — TekcT : 91€KTPOHHBIH.

2. Dnexrpocratuka. Hanpmxennocts. IloTeHIuan : MeToguYeCKMe YKA3aHUA K TPAKTUIECKIM 3aHATHAM 10
Kypcy usuku gid OOydYalONIMXCS BCEX CIIENMAJbHOCTeH M HaIpaBleHWi OakamaBpuara Bcex QopMm obydeHusa /
MunucrepcTBO  HayKuM u  BbICimero obpasoBaHms Poccumiickoii Qemepamum, KysGacckuii — rocymapcTBeHHBIN
texHudeckuit yHusepcuter uM. 1. @. T'opbaueBa, Kadenpa dusuku ; cocraBurenn: C. A. llenmenena,ll. B.
OBexnuunckas. —Kemeposo :KysI'TV, 2019. —-34 c. —URL: http:/library.kuzstu.ru/meto.php?n=9543. —

Texcr : HemocpeACTBEeHHBIH + 3IeKTPOHHBIN.




. JlaGopaTopHBIil IIPaKTHKYM IO (U3UKE : MeTO qucxne KasaHWs K J1a0OpaTOpHBIM paboTaM IO Kypcy
puaTa Bcex GopM 06ydeHusI

(bI/IBI/IKI/I piw) 5 OGY‘IaIOH.LI/IXCH BCEX CHeLLI/Ia.TILHO II||‘I||]
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/ MuHuCTepCTBO HayKu U BbIcuero o6pasosanus Poccuiickoit Penepaunnu, Kysbacckuit rocyjapcTBeHHBIN TEXHUIECKHI
yuusepcurer uM. T. @. Top6auesa, Kadenpa dpusuku ; [cocTaBuTenn: KOUIEKTHUB aBTOPOB KadeApbl GU3NKY : aBTOPHL He
ykazansr]. — Kemeporo : KysI'TV, 2019. — 83 c. — URL: http://library.kuzstu.ru/meto.php?n=9718 . — Texkcr :
HEIIOCPe/ICTBEHHBIH + 3JIeKTPOHHBIM.

4. Qusnyeckue OCHOBBI MexaHWKM : jaGoparopusiii mpaktukym K-303.1 mo mumcumminue "Ousuxa' mia
oOy4alomuXcss BCceX CIENUalbHOCTeH U HampaBleHuil OGakamaBpuata Bcex ¢opm obyuenus / Kysbacckuii
rocyZapCTBeHHBIH TexHudeckuit yHuBepcuter uM. T. @. T'opGauesa ; Kadenpa dusuku, cocraputennu: T. B. JlaBpsamuHa,
A. A, ®ocanmo, U. B. IIBexyuHCKasd. — Kemeporo : KysITY, 2020. - 38 ¢ - URL:
http:/library.kuzstu.ru/meto.php?n=6355. — TekcT : HeIIOCPeACTBEHHBII + SJIEKTPOHHBII.

5. Monexynsapaas dusuka. Tepmogunamuxka : maboparopusiit npaktukyM K-303.2 mo gucuuminse "®usnka”
Iyia o0ydalomMXcsA BceX CIIeIUaIbHOCTe ¥ HampaBieHuil Gakanmaspuata / Kysbacckuil —rocyzapcTBeHHBIIH
texuuveckuit yHusepcurer uMm. T. ®. T'opbauesa ; Kadempa ¢usuxu, cocraBuremm: T. B. JlaBpsmwua, WM. B.
IIBexmHCKas, A. A, Moxpymes. —  Kewmeposo : KysI'TY, 2020 - 29 ¢ - URL:

http://library.kuzstu.ru/meto.php?n=7093. — TexcT : HEOCPECTBEHHBIH + DIEKTPOHHBIN.

6. OcHOBBI MOJIEKYIApHOH GUSHMKM U TepMOJUHAMUKM : JjaboparopHbrii mnpaktukym K-304.3 1o
pucnunanHe "Qusuka’ 1A 06ydalomMXCS BCeX CIENUalbHOCTeM U HampaBiaeHuit GakanaspuaTta / Kys6acckumit
TOCyapCTBeHHbIH TexHn4Yeckuil yHuBepcurer uM. T. @. l'op6auesa ; Kadeznpa dbusuxy, cocrasurenm: I K. Komkuua,
H. B. IlBexntuuckasa. - Kemeposo : KysI'Ty, 2020. - 36 c. - URL:
http://library.kuzstu.ru/meto.php?n=7774. — TexcT : HeNIOCPeICTBEHHBIH + 3I€KTPOHHBIN.

7. Qusuyeckue  OCHOBHI ~MeXaHMKH. KwuHemMarmka ¥ /[JuUHaMMKa  BpalaTeIbHOTO  [IBIDKEHUS
nmaboparopusrit  mpaktukyM —K-304.2 mo pucnumiamae  "Oumsuka' i o6ydYAOMEXCS  TEeXHUYECKUX
cnernuansHocrelt u Hanmpasieruii / @T'BOY BO "Kys6ac. roc. rexs. yu-t um. T. @. I'opbauesa”, Kad. dusuku ; cocr.: T
K. Komkusa, . B. IIBexnunHCkas. — Kewmepozo ¢ KysI'TY, 2018. - 35 ¢ - URL:

http://library.kuzstu.ru/meto.php?n=9577. — TexcrT : HEOCPeACTBEHHBIH + DIEKTPOHHBIM.

8. Qusmyeckwe OCHOBBI MeXaHHKH. KuHemarmka ¥ [JUHAMHKA IIOCTYIATEJIBHOTO  [JBIDKEHIST
nabopatopusrit nmpaktukym K-304.1 s texHuueckux cmemmanbHocredt u Hampasieruii / ®I'BOY BO "Kys6ac. roc.

texH. yH-T uM. T. @. TopGauesa", Kad. dusuxu ; coct.: I'. K. Komxuna, Y. B. Ilsexnunckas. — Kemeposo : KysI'TY, 2018.

— 35 c. — URL: http://library.kuzstu.ru/meto.php?n=4410. — TeKCT : HeITOCPeACTBEHHBIH + 3T€KTPOHHBIH.

6.4 IlpodeccuonansHsIe 6336l ZAHHBIX ¥ MHOOPMALMOHHEIE CIIPABOTHBIE CHCTEMBI

1. DnexTponHas 6uOIMOTEYHAsA CUCTEMA « Y HUBEpCUTETCKas 6ubirorexa onaiiH» http://biblioclub.ru/

2. OnexTpoHHas 6ubnauorevnas cucrema «Jlanp» http://e.Janbook.com

3. DIeKTPOHHAaL 6ubrumorexa KysI'TY.
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229

4. OnextporHas 6mubmuoreyHas cucreMa HoBocr6GUpCKOro rocyJapCTBEHHOTO TEXHUYECKOTO

yuuBepcuTeta https://clck.ru/UoXpv
5. CrpaBouHas mpaBosas cucrema «Koncyasrantllioc» http:// www.consultant.ru/

6.5 Ilepmopmueckue U3gaHUA

1. UzBectus Poccuiickoit akagemun nayk. Cepusa Qusuueckas : xypHai (Ile4aTHbIH)

2. Hayka u XM3HB : HAyYHO-TIOIIYJIAPHBIN XKypHAJ (Ile4aTHBI)
7 TlepeueHs pecypcoB HH(OPMAIMOHHO-TeIEKOMMYHUKAITMOHHOM ceT «/IHTepHeT»

OUOC KysI'TV:

a) OiekTpoHHas Oubnuoreka Kys['TY. — Tekcr: oanexrpornsri // HayuHo-TexHudeckas GubGianoTexa
Kys6acckoro rocyzapcrBeHHOT0 TexHudeckoro yuusepcurera uM. T. @. T'opbagesa : caitr. — Kemeposo, 2001
— . — URL: https://elib.kuzstu.ru/. — TekcT: 571€KTPOHHBIIA.

b) ITopran.Kys['TY : AsromarusupoBanHas WMudopmanuonnas Cucrema (AMC) : [caiir] / Kysbacckuit

TOCy/iapCTBEHHBIN TexHW4eckuil yHuBepcurer uMm. T. ®. TopGauesa. — Kemeposo : KysI'TY, [6. r.]. — URL:

https://portal.kuzstu.ru/. — Pexxum gocryma: g, i = TeKCT: 9IeKTPOHHBIH.
c) DieKTpoHHOe OOydeHwMe : [caiiT] ]mlﬁ mﬂ'fwnﬁmﬁ TexHUYeckuit yHusepcurer uMm. T. Q.
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T'op6auesa. — Kemeposo : Ky3I'TY, [6. r.]. — URL: https://el. kuzstu.ru/. — Pexxum focryma: A1 aBTOpH3. II0JIb30BaTe N

KysI'TY. — Tekcr: 271eKTpOHHBIH.
8 MeroauiecKye YKa3aHUA A OGYIaIOMUXCA 10 OCBOEHUIO AUCHUIUINHE "Prsmka”

CamocrosrenpHas pabora 00y4aroIIerocs ABILeTCA 9aCThIO €r0 Y4eOHOM IeaTeIbHOCTH, 00beMBI
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CaMOCTOATEIBHOM PabOThI IO KAXKAOH AUCHUIUIMHE (MOAYJIIO) IPAKTUKE, TOCYJAPCTBEHHON HTOTOBO aTTecTaluu,
YCTaHABJIUBAIOTCA B y4eGHOM IUIaHe.

CaMocTosATebHAA paboTa IO AUCHUILINHE (MOZYJIIO), TPaKTUKe OPTAHU3YETCA CIeAYIOUIIM 06pasoM:

1. o Havasa OCBOEHUS AMCIUILINHBI 00yYaloLeMycs He0OX0JUMO O3HAaKOMHUTECA C COepKaHueM pabodei
IIPOrPaMMBI JUCIUILINHEI (MOZYJI), IPOTPaMMbI IPAaKTUKHU B CIeAyIONIeM HOpATKe:

1.1 copep:xaHue 3HaHWI, YMEHU, HABBIKOB U (MJIM) OIIBITA IPO(ECCHOHAIBHOI esATeIbHOCTH, KOTOpbIE
OyzyT chOpPMUPOBaHHI B IIPOIieCCe OCBOEHUA AUCIUILINHBL (MOAYJIA), IPAKTHUK;

1.2 comeprxkaHMe KOHCIIEKTOB JIEKIIUH, pa3MelleHHbIX B 5JIeKTPOHHON nHpopMannoHHoi cpege Kys['TY B
TOpsAZKe OCBOEHUSA AUCHUILINHEI, YKa3aHHOM B pabodeii IporpaMMe JUCIUILIHNHEL (MOZYIf), IPaKTUKY;

1.3 copmep:xaHue OCHOBHOII U IOIIOJHUTEIBHO JTUTEPATyPHI.

2. B mepuof 0CBOEHUS AUCUUIUIMHBI O6YIaIOMUICA OCYIeCTBIAET CAMOCTOATEIBHYIO PaGoTy B
CleyIoneM IOpsIKe:

2.1 BhIIOIHEHME IPAKTUYECKUX U (UIK) T1A60PaTOPHBIX PaGOTHI U (MIH) OTYETOB B IOPAJKE,
YCTaHOBJIEHHOM B paGodeii mporpaMMe IUCIMIUIMHBL (MOZLYJIA), TPAKTHKI;

2.2 TOATOTOBKA K OIpOcaM U (MJIM) TECTUPOBAaHUIO B COOTBETCTBUHU C MOPAAKOM, yCTAaHOBJIEHHOM B paboueit
IIpOrpaMMe AUCIMIUIMHBL (MOYJIA), TIPAKTHKIL;

2.3 mOATOTOBKA K MIPOMEXYTOYHOM aTTeCTAIlK B COOTBETCTBHHU C IOPAAKOM, YCTAHOBIEHHOM B paboueii
IporpaMMe AUCLUIUIUHGL (MOZYJIS), IPAKTHKIH.

B ciyvae 3aTpyAHeHUIt, BOSHUKIIUX IIPH BBIITOJHEHUH CaMOCTOATEIBHOM paboThl, 00ydaroleMycs He0O6X0AUMO
06paTHThCA 33 KOHCYJIbTallMell K IearornyecKoMy paGoTHUKY. [leproas! IpoBeileHNs KOHCYIBTAIMI yCTaHABINBAIOTCSI

B pacIiMCaHuM KOHCYJIBTaHPIfI.

9 TlepeyeHs MHGOPMAIMOHHBIX TEXHOJIOTH, MCIOIB3yEMBIX IIPDU OCYIIECTBJIEHMM OGPa30BaTEIBHOTO
mpouecca mo pucnuimee "®umauka', BlIOYas IepeveHb IPOrPaMMHOrO ofecrmedeHus M HHGOPMAIMOHHBIX
CIIPAaBOYHEBIX CUCTEM

J1 M3y4eHusA JUCIUILINHBI MOXET HCIIOIBb30BaThCA CIeyIollee IIPOrpaMMHOe obecrieueHue:
1. Libre Office

2. 7-zip

3. Open Office

4. Bpayzep CyrHuK

10 Omnmcanmne MaTepHATBHO-TEXHUYECKOH 6a3bl, HEOOXOZMMOM /I OCYINECTBIEHMS OOpa30BaTEIBHOTO
npouecca 1o gucuumwinge "dusnka”

JlJis peanyu3anyy mporpaMMsl y4eGHON FUCIIUILINHEL IPeLyCMOTPEHBI CIIel[HaIbHbIE TIOMEIeHUA:

1. IlomemeHus i1 CaMOCTOATENBHOM PaGOTHL OGYYAIOUIMXCSI, OCHAIEHHBIE KOMIIBIOTEPHOM TEXHHKOH ¢
BO3MOXKHOCTBIO IIOSK/ITIOYEHH K ceTy VIHTepHeT u o6ecriedyeHreM JOCTYIA K 9IeKTPOHHOM HHPOPMALOHHO-
obpasoBaTebHOM cpefie OpraHusauu.

2. YueGHble ayAWTOPUM [ IPOBEJEHUS 3aHATUN JIEKIMOHHOTO THUIA, 3aHATHI CEMHHAPCKOTO THIIA,
7aGOpaTOPHBIX ~ 3aHATHH, KypCOBOTO  IIPOEKTHPOBAHMsA  (BBIMOJHEHHS  KYpCOBBIX paboT), TIPYIIOBBIX ¥

HMHAUBUAYAIBHBIX KOHCYJIBTALMH, TEKYIETO KOHTPOJIL ¥ IPOMEXyTOYHOM aTTeCTaliH.
11 WVusle cBefieHus u (MJIM) MaTepHaJIHl

1. OGpazoBarebHBII IIPOIECC OCYILECTBIIAETCS C UCIIOIb30BaHNEM KaK TPAAULIMOHHBIX TaK U
COBpeMeHHBIX NHTePaKTUBHBIX TeXHOJIOT U,

B paMKax ayITUTODHBIX 3aHATHUI IPHMEHAIOTCA CJIeyIOlUe NHTEPAKTUBHEIE METOBI:

- pa3bop KOHKPETHBIX IPHMEPOB;

- MyJIbTUMeJUIHA Ipe3eHTalkd.

2. IlpoBesieHMe TPYNIIOBBIX M WHIMBUIYAIbHBIX KOHCYJIBTALIUM OCYLIECTBIAETCA B COOTBETCTBHUH C
pacmucaHueM KOHCYJIBTALIMM IIO TeMaM, 3asgBJIeHHBIM B paboueil IporpaMMe IUCIUIUIMHBI, B II€PUOJ, OCBOEHUA

AUCIUIIINHBI U II€pe HPOMe)KyTO‘IHOI;I aTTecTa]_II/IefI C y4€TOM pe3yJIbTaTOB TEKYIIETO KOHTPOJIA.
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