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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Lenp u3ydeHus nuCuIInHbl Ousuka:
— co3zaHue (QyHIaMEHTaIbHOW 0a3bl IJIs1 TEOPETUUECKOM MOATOTOBKM OakalaBpa K yCIHEIIHOM
JIESATEILHOCTH B JTF000M 00J1aCTH COBPEMEHHOMN TEXHHUKH;
— (opMHUpOBaHHE y CTYACHTOB HAYYHOTO CTWJISMBIIUICHUS, YMEHUS NPUMEHATHh (PU3UUECKUE
METO/bI UCCIIENOBAHUS JAJIs PEIICHUS] TEOPETUYECKUX U TPAKTUYECKUX 3a/1a4;
— YMEHHE OpPUEHTHPOBATHCS B TIOTOKE HAYYHOH M TEXHWYECKOH MHpopManuu U e€ IpUMEHEHUE
B OyIyIiei HayuyHO-HCCIIeIOBATEIBCKON U TPOCKTHO-TIPOU3BOICTBEHHON JEATEIHHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
Hucuummaa (b.1.65.10)

«Duzukay

BXOIUT B o0Os3arenbHyr0 uacTh bioka 1

«IucummmHabl (MOAYJTN)» M HaXOJIUTCS B JJOTUYECKON U COACPKATEIBHO-METOINYECKOMN CBSI3U C

APYTruMHU JUCHUIIIIMHAMMU.

[TpeamecTByIoMmye TUCIATUINHBI
(Kypchl, MOJTYJTH, IPAKTHKH )

[Tocnenyromue TUCUUIIINHBI (KypChl, MOJIYJIN, IPAKTHKH)

MaremaTtuka

HNudopmalinoHHbIE CUCTEMBI U TEXHOJIOTUU
Teopust BEpOATHOCTEN U MaTeMaTUYECKasl CTAaTUCTUKA
MarteMaTnyeckoe 1 UMUTAlHOHHOE MOJIETUPOBAHUE

3. INTAHUPYEMBIE PE3YJIbTATBI ObYYEHUA 110 JUCHUIIJIMHE

Koa v HanmMeHoBaHue
KOMIIETeHIIUH

Koa v HaumMeHoBaHue

HHAMKATOPA (MHIUKATOPOB)
MOCTH:KeHHS KOMIIEeTeHIINH

PesyiabTaTsl 00yyeHHs

OIIK-1Cnocoben npuMeHsTh OIIK 1.1. [Ipumensier
€CTECTBEHHOHAYYHBIC U €CTECTBEHHOHAYYHbIE u
OOLICHHKEHEPHBIE 3HAHMS, oOIIenH)KEHEPHBbIC 3HAHUS B
METO/Ibl MATEMATHIECKOTO po(eCCHOHANBHON

aHaM3a ¥ MOJICIIUPOBAHHS, eSTENbHOCTH.

TEOPETUUICCKOTO U

9KCIIEPUMEHTATBHOTO

UCCIIC/IOBAHUS B

npoheCCUOHANTBHOMN

JeSITCILHOCTH

3HAaeT:0CHOBBI MAaTEeMaTUKH,
(huzuKH, BBIYHCIIUTEIHHOM
TEXHUKH M IPOTPAMMHUPOBAHUS
YMmeet:peiiath  CTaHIAPTHBIC
npodecCHOHANBHBIE  33audl  C
PUMCHEHUEM
€CTECTBEHHOHAYYHBIX u
OOIIIEHKEHEPHBIX 3HAHWH,
METO/I0B MaTeMaTHYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS
Bianeer:naBbikamu
TEOPETUUICCKOTO U
9KCIIEPUMEHTAIBHOI'O
HCCIIeIOBaHMS 00BEKTOB
npoheCCUOHANTBHOMN
JIEATEILHOCTH

4. OFbEM U CHUILIMHBI U BUJIbI YYEBHOM PABOTHI

OO0uuii 00beM IUCIUILIMHEI COCTABIISET 3 3a4€THLIX eAUHUIIBI, 108 akageMUYeCKUX 4acoB.

Ounas ¢popma 00yueHus

Bcero | Tpum
Bun yae6HO# paboThI 4acoB | ecTp
3
KonTakTHas padora (Bcero) 30 30
B TOM YHCIJIE:
1) 3ansTus nekuuonHoro tuna (JIK) 10 10
U3 HUX




— JIEKIIUN

10

10

2) 3ansTusa cemuHapckoro tuna (113)

20

20

U3 HUX

— cemuHapsl (C)

— npaktuueckue 3anarus (I1P)

20

20

— maboparopHsie padboThl (JIP)

3) rpynmnoBble KOHCYJIbTAUU

4) unauBuAyanbpHas pabora

5) mpoMeKyTouHasl aTTecTalus

CamocrositesbHas padora (Bcero) (CP)

78

78

B TOM YHCIJIC:

KypcoBoii mpoekt (paboTa)

PacuetHo-rpaduueckue padboTh

KontponbHas pabora

Pedepar

CamomoaroToBka (CaMOCTOSTEIEHOE U3YUEHHE Pa3/IeyioB,
mpopaboTKa ¥ MOBTOPEHHUE JICKIIMOHHOTO MaTepHralia i MaTeprala
Y4eOHHKOB U y4e€OHBIX MOCOOUA, TOATOTOBKA K JIAOOPATOPHBIM U
MPAKTUYCCKUM 3aHATUAM, KOJUIOKBUYMaMH T.I[.)

78

78

IToaroroBka K arTecTanuu

OOmumit 00BeM, Yac

108

108

dopma TPOMEKYTOUHOU ATTECTALUHI

aud.

3a49€T

aud.

3a46T

3aounast popma 0OydeHUs

Bun yae6HO# paboThI

Bcero
JacoB

Tpum
ecTp

KonTakTHas padora (Bcero)

B TOM YHCIJIC:

1) 3anstus nekunonHoro tuna (JIK)

U3 HUX

— JIEKIIAHA

N

N

2) 3anstus cemuHapckoro tuna (I13)

~

U3 HUX

— cemuHapsl (C)

— npaktuyeckue 3ausatus (I1P)

— nabopatopuslie padoTsI (JIP)

3) rpynmnoBble KOHCYJIbTAUU

4) uanuBUAYyaIbHAs paboTa

5) mpoMeXXyTOUHas aTTecTalus

0,3

0,3

CamocrositesbHas padora (Bcero) (CP)

96

96

B TOM YHCIJIC:

Kypcogoii mpoekt (pabota)

PacuetHo-rpaduueckue padboTh

KonTtposnbHas pabora

Pedepar

CamoroaroToBka (CaMOCTOSATENIbHOE U3YUCHHE Pa3/IeioB,
npopaboTKa ¥ MOBTOPEHHUE JIEKIIMOHHOTO MaTepuaja u MaTepraia
Y4eOHHMKOB U Y4€OHBIX TOCOOUH, IIOATOTOBKA K JIAOOPATOPHBIM U
NPAaKTHYECKUM 3aHITUSAM, KOJUIOKBUYMAaMH T.]1.)

96

96

IloaroroBka K aTTecTaliu

3,7

3,7




OOmmii 00BeM, yac

108 108

dopma TPOMEKYTOUHOU aTTECTALUHI

aud. | aud.

3a4€éT | 3a4éT

5. COAEPKAHUE U CTPYKTYPA JTUCHUIIJIMHDbI

5.1. Copep:xanue TUCUMIIIMHBI

Conepxanue paszena (TeMbl)

Ne paznena HaumenoBanue
(TembI) pasnena (TeMbl)
1 Mexanuka

Kunemaruka u iuHaMuKa
Mexannueckoe naBuxeHue. lIpeagMer KHHEMaTHKW.
Cucrema orcuera. MarepuaibHas Touka. TpaekTopus.
Pannyc kpuBusHbl Tpaektopuu. IlyTh UM mepemenieHue.
CkansipHple UM BEKTOpHblE BenMuuHbl. CKOpPOCTh U
YCKOPEHHE KaK IPOU3BOJHBIE pPaJMYC-BEKTOpa IO
BpeMeHM. HopmasibHOE M TaHINeHIMAIbHOE YCKOPEHUS.
[TocTynarensHoe JBUYKEHUE TBEPJOTO Tena.
BpamarenpHoe  IBHXKEHME  TBEpAOro Tena.  YToil
MIOBOPOTa. YTJOBasi CKOPOCTb W YIJIOBOE YCKOpPEHUE.

Cas3p MEXIY YTIIOBBIMHU u JIMHEUHBIMU
XapaKTEpUCTUKAMU JBHKCHU.
IlepBbiii  3axkoH  HpoOTOHa — 3aKOH  WHEPLMH.

Nuepumnanbubie cucteMbl otcuera. Cuibl B MPHUPOJIE.
[lone  kak  MarepuanbHas  MpPUYMHA  CHIJIOBOTO
B3aumojieiicTBus. Cuna u macca. Umnynec tena. Bropoi
u Tpetud 3akoHbl HbprotoHa. IlonsaTHe cocrosiHusA B
KJIACCMYECKOW MEXaHHKe. BHEIIHNE U BHYTPEHHHUE CHJIBI.
3aMKHYTbIE MEXaHUYECKUE CUCTEMbl. 3aKOH COXPAaHECHHS
MMITYJIbCA U €70 CBS3b C OJJHOPOJHOCTBIO MPOCTPAHCTBA.

DHeprus Kak YHHUBEpcaldbHash Mepa pazIuvHbIX (opM
JBWKEHHUS U B3aUMOJICUCTBUS. MexaHnuyeckasi SHEpPTus 1
pabora. Kunernueckas osHeprus. lloTeHimanbpHas
sHeprud. [lorenmmansHoe mone cwi. KoHcepBatuBHBIE
CUJIbl U TOTEHIMaNbHbIE TOJIA. CBs3b MEXIY CHIONH U
MOTEeHIMANbHON dHeprued. [loTeHnumanbHas »HEpPrus
ynpyrux gedopManuii W MONS  TATOTEHHS. 3aKOH
COXpaHEHUsI MOJTHOMN MEXaHUYECKOU SHEPIUU.
Coynapenue ten. Kocmuueckne cKOpoCTH.

[Tonsitie abCOMIOTHO TBEPAOrO Tena. MOMEHT CHIIBL.
MoMeHT nMITyibCca IIpU BpallleHUU BOKPYT HEIOABUKHOU
ocu. MOMEHT MHEPIMH MAaTePUAIBHON TOYKH U TBEPIOTO
tena. MOMEHThl HMHEpLUHMH HEKOTOpbIX Tell. OCHOBHOE
YpaBHEHUE JMHAMUKHA  BpaIlaTeIbHOIO  JBUKEHUS.
®u3nuecKuil  CMBICI  MOMEHTa  HMHEpPUHMH. 3aKOH
COXpAaHEHHs MOMEHTa UMIIyJlbca W €ro CBs3b C
M30TPOMHOCTBIO TpocTpaHcTBa. KuHeTnueckass sHeprus
Bpalllalolerocss U kKatsierocs Ttena. Pabora BHENIHHX
CHUJI IPU BPAIIEHUHU.

PeasituBuCTCKAS KHHEMATHKA U JUHAMHKA
[Ipeo6pazoBanus [Nanmunest. [IpuHIUIT OTHOCHUTEILHOCTH.
[Toctynatel cnenuasbHOW TEOPUU OTHOCHTEIBHOCTH.
[IpeoOpazoBanust JlopeHa W CIHEACTBHS U3 HUX.
OcHOBHOIT 3aK0H PETATUBUCTCKON IUHAMUKU
MaTepUAIbHON TOYKH. B3aMMOCBS3b MAacChl U DHEPIrUMU.
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Bpemss B ecrecrBo3HaHuu. ['paHuIbl NPUMEHHMOCTH
KJIACCUYECKON MEXaHUKH.

MexaHHnKa KHIKOCTel
JlaBneHue B XKHUIKOCTIX M raszax. JIMHuM u TpyOKH TOKa.
VYpaBHEHHE HEpPa3pbIBHOCTU. YpaBHeHUE bepHymnu u
ciaeAacTBus W3 Hero. Bsskocte. JlammHapHOoe W
TypOyJIEHTHOE T€UCHHE.

MonexkynspHas
buszmka

MoJiekyIsIpHO-KMHETHYEeCKasl TeOpHs
OCHOBHBIE  TOJIOKEHUS  MOJEKYISIPHO-KMHETHUECKOMN
teopurn  (MKT). Cocrostnue cucremsl. [lapameTpbr
cocTosiHUs. PaBHOBECHBIE COCTOSIHUSA M mporecchl. Mx
rpadudeckoe u3o0paxxenue. Kunernueckas Teopus
ra3oB. ONbITHBIE 3aKOHBI UJI€ATBHBIX Ta30B. Y paBHEHUE
MenneneeBa-Kmaneiipona. OcHoBHoe ypaBHeHue MKT
UealbHbIX Ta30B. Yncno crerneHeld cBOOOIBI MOJEKYIL
3akoH bosbiiMaHa 0 paBHOMEPHOM pacHpeacsICHUU
DHEPruM MO CTENeHs M cBOOOabI. CpeqHsiss KUHeTHYeCKas
SHEpPrus.  IOCTYMATEIbHOIO  JIBM)KEHMS  MOJIEKYIL
MonexkynsipHO-KUHETUYECKOE TOJIKOBAHUE TEMIIEPATYPHI.
CBsi3p  JaBNEHUSA, KOHIIEHTPALMM W  TEMIIEPaTypBhl.
BuyTpeHnHss s3Heprust uaealbHOro rasa.

OCHOBBI CTATHCTHYECKOH PUUKH
Craructuueckuii  Meron  uccienoBanus. CKopocTH
Mosiekys. [loHsitne o (QyHKIMU pacupeneiacHus. 3aKoH
MakcBemna A pacrpeesieHus MOJIEKYJT HJI€alIbHOTO
raza mo ckopoctsM. HawuOonee BeposTHas, cpeqHss
apudmeTnueckass W CpeIHss KBaJApaTUYHAS CKOPOCTHU
mosiekys. Pacnpenenenue bosbrmana. D¢ dekTUBHBII
IUaMeTp MOIIGKYJT W CpeAHsisi JJJIuHAa CBOOOJHOTO
nmpo0era.

SIBJjieHMs mepeHoca
TennoBoe MABMKEHUWE U CBS3aHHBIA C HUM IEPEHOC
Maccel, uMIynbca W dHepruu. OOpatumbie U
HeoOpaTtumMble Tporiecchbl. OnbITHBIC 3aKOHBI TUDdy3uH,
TEIJIONPOBOJHOCTY M BHYTPEHHEr0  TpPEHUs, HX
MOJIEKYJIIPHO-KUHETUYECKAs] TEOPUSL.

PeanbHbIe ra3sl U XKHAKOCTH
MeKMONEKyIIIpHBIE B3aUMOJCUCTBUSA U ypaBHEHHUE BaH-
nep-Baansca. IlompaBka Ha CcOOCTBEHHBIM 00BEM
MOJIEKYJL. Vuyer MPUTSKEHUS MOJIEKYIL.
OKCIIEpUMEHTAJIbHbIE H30TEpPMBlI, KpUTHYECKAs
teMmrieparypa. llepecbllieHHBIi Iap M meperperas
#uakocTb. da3oBble paBHOBECHS U (a30BbIE MEPEXOJIBI.
®dazoBble mIEpexoAbl IMEepBOro ponxa. MukpocTpykrypa
JKUJOKOrO  cocTosiHMs. lloBEepXHOCTHOE — HaTsKEHHe,
KaMWUISPHBIC SBICHMUS.

Hayana TepmMoaguHaAMUKH
Mexanuueckasi pabota u teriora. Pabora, coBepuiaemast
ra3oM Ipu H3MeHeHHH ero oOnema. [lepBoe Hauaso
tepmoauHamMuku.  [IpuMeHenwe  mepBoro  Hadana
TEPMOJMHAMUKHA K H30mpoleccaM. AamadaTH4YecKuid
npouecc. TemnoeMKocTh HaealbHOrO raza. Makpo- u
MUKpPOCOCTOSIHUSI. TepMOJMHAMHYECKasi BEPOSTHOCTD.
[TonsiTHE 06 SHTpOIHUH.
TepmonuHamuueckue (YHKIMH —COCTOsSIHHMS. BTopoe
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Hayajuio TEPMOIUHAMUKH. Tpetne Hayajuo
TepMoauHaMUKH. CTpyKTypa TEMJIOBBIX JBUraTeneil u
BTOpoe  Hauano  TepMoguHamuku.  Koadduuument
IIOJIE3HOTO JIEHCTBUS MJICAIbHOTO TEIIOBOIO JBUIaTElIsl.
Hukn Kapno u ero KIT/.

DJIEeKTpOAMHAMHUKA

DJIeKTpUYECKoe MmoJie
DnekTpuueckue 3apsiabl. JJUCKPETHOCTh 3JIEKTPUUYECKUX
3apsiAoB. 3aKOH COXpPAaHEHUs 3apsiioB B 3aMKHYTOH
cucreMe. Toueunble 3apsiabl. Cuia B3aMMOJEHCTBHS
TOYEYHBIX  3apA0B B  BakKyymMé H  BELIECTBE.
JusnexTpuyeckass MNPOHUIIAEMOCTh BEIIECTBA. 3aKOH
Kynona.  HampsskeHHOCTh  AJIEKTPUYECKOTO  TOJIS.
I'papuueckoe u300pakeHHE SIEKTPUUYECKOTO  MOJIS.
[TpuHIIMTT Cymepno3unuu IeKTpudeckux mojeid. Pabora

cuiI AJIEKTPOCTATUYECKOTO MOJISL. [ToTenuuan
anekTpocTatudeckoro mons.  upkynsuuss  BekTopa
HaIpPSKEHHOCTH AJIEKTPOCTATUYECKOTO OIS

[ToTeHIIMaNBHBIA XapakTep 3JIEKTPOCTATUYECKOrO ITOJIS.
CBsi3b MEX1y HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

IToTok BekTOpa HJIEKTpUUYECKOro cMmeleHus. Teopema
Octporpaackoro-I'aycca st BeKkTOpa 3JIEKTPUUECKOTO
cMenienus. [I[pumMeHenre TeopeMsl 1Sl pacyeTa moJiei.
OneKkTpuueckuii  aumnosb.  Jlumoiab  BO  BHEIIHEM
JJEKTPUYECKOM  IOJIe, KAk  MOJEIb  MOJIEKYJIbI
auonekTpuka.  Tumbl  guanekTpukoB.  [lomsgpusanus
JIUAIIEKTPUKOB. Bektop nomnspuzanuu. Jusnexkrpuyeckas
BOCIIPUMMYHMBOCTb U €€ CBSI3b C JUAJIEKTPUYECKOU
NPOHUIAEMOCTBIO. CBs3b BEKTOPOB  AJNEKTPUYECKOTO
CMEIIEHUS, MOJIsIpU3aUU u HaIPSKEHHOCTH
anekTpudeckoro mnoss. CerHerodnekTpuku. [Ipsamoit u
00paTHBIN The303((EKT U UX MPUMEHEHHE.

Hocurenu toka B mpoBogHukax. Mx pacmpeneneHue mno

3apsKEHHOMY IIPOBOJHUKY. [lepepacnpenenenue
3aps/10B B IIPOBOJHHUKE noJ JeHCTBUEM
AJIEKTpOoCcTaTh4YecKoro  mnoisisd.  HampsokeHHOCTs 1

NOTEHLMAJ NIEKTPOCTATUYECKOTO MOJIs B IIPOBOAHUKE U
Ha €ro IOBEPXHOCTH. OJIEKTPOCTATUYECKas 3aluTa
(3KpaHHpOBaHUE). DNEKTPOEMKOCTh YEIUHEHHOTO
MIPOBOHUKA. KonnencaTtopsi. Coenunenue
KOHJIGHCAaTOpOB B OaTapew.

OHeprust CUCTEMBl TOYEYHBIX 3aps/iOB, YEAMHEHHOTO

IIPOBOJHMKA u KOHJIEHCATOopa. OHeprus
JIEKTPOCTATUYECKOTO TMONsI M O00bEeMHas IUIOTHOCTb
SHEPIHUH.

DIeKTPUYECKUI TOK

IToCTOSIHHBIN AIEKTPUYECKUI TOK, €r0 XapaKTEPUCTUKU U
YCIJIOBHS CyIIeCTBOBaHUS. CTOPOHHUE CUIIBIL.

Knaccuueckas AJIEKTPOHHAS TEOpHs
3JEKTPONPOBOAHOCTH ~ MeTayioB. KoHuUeHTpamus u
MOJABWKHOCTh HOcHUTENeW 3apsnga. IlnorHocTh TOKA.
3akon Oma B nmuddepeHnuanbHoi GopMe Kak CIeICTBUE
AJIEKTPOHHOU TEOPUHU BIIEKTPOIPOBOJIHOCTH METAILIOB.
VaenpHas NpoOBOAMMOCTh U YAEIBHOE CONPOTHUBIICHHE.
ComnpoTuBieHHE MPOBOJHUKOB, €ro 3aBUCUMOCTb OT
TEMIIEpATypbl. DJIEKTPOABUKYILA CHJIA U HANPSIKECHHE.
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B3anMOCBs3b HaNpshKEHUs, JJICKTPOABHKYLICH CHIBI U
pa3HOCTH TOTEHUHAIOB. 3akoH OMa B HHTErpajbHOU
dopme a7 OAHOPOAHOTO U HEOAHOPOJHOTO YYACTKOB.
PazBerBnennbie nenu u mpaBwmia Kupxroda. Pabora u
MOIIIHOCTb 3JIEKTPUUYECKOro ToKa. 3akoH Jxoyns-Jlenna.
MarauTtHoe moJie
MarnutHoe 1mone. Bekrop MarHMTHOM HHIYKIUU.
MaruutHass ~ NPOHUIIAEMOCTh  BellecTBa.  Bektop
HaIpPSKEHHOCTH MAarHUTHOTO TOJIsl. MarHUTHBI MOMEHT.
3akoH buo-Casapa-Jlannaca. [IlpumeHenne 3Toro 3akoHa
K pacyeTy MarHuTHOIrO MOJs OTpe3Ka MPsSMOro MpoBOJa,
KpyrOBOIrO TOKa M  JUIMHHOTO  IPSAMOJIMHEHHOTO
OpoBOAHMKAa ¢ TokoM. IlpuHnun cynepno3unun
MarHUTHBIX T0Jed. BuxpeBoil xapakTep MAarHUTHOTO
nosist. Teopema O UUPKYJIALUU BEKTOpa MAarHUTHOMR
WHIYKIIAU (3aKOH IOJTHOTO TOKA).
Cuna Awmnepa. 3akoH Awmmnepa. Cwia JlopeHua.
JIBrkeHHE 3apsDKEHHBIX 4YacTHL] B MAarHUTHOM IIOJIE.
[Muknuyeckue yCKOPUTENU 3apsHKEHHBIX YacTUll. DPPexT
Xomna. MI'JI-reneparop.
MaruutHeii notok. Teopema Octporpaackoro-I'aycca
JUis  MarHutHoro mosa. Pabora mo mepeMemnieHuio
MIPOBOJIHMKA W KOHTypa C TOKOM B MAarHUTHOM IIOJIE.
MarauTHbple  MOMEHTBI  DJIEKTPOHOB M aTOMOB.
HamaramyenHocts. MaruuTtHass BOCHPUUMYHMBOCTb, €€
CBSI3b C  MAarHUTHOM  NPOHMIIAEMOCTbIO.  THIIbI
MarHeTukoB. [lpupoma nma- u  mapamarHeTusMma.
®eppomarneTu3M. MarHuTHelil rucrepe3uc. JlOMEHBI.
KospuutuBHas cuiia W OCTaTOYHOE HaMarHMYHMBaHUE.
Touka Kropu. [Ipumenenue GpeppomMarHeTUKOB.
DJIeKTPOMAarHuTHOE 1oJie
SIBieHME 2IEKTPOMAarHUTHOM MHAYKIMU. 3akoH Dapazest.
Ero BbIBOJ M3 3akOoHa coxpaHeHus sHepruu. lIpaBuiio
Jlenna. Bpamenue npoBonsied paMKH B MarHUTHOM
nosie. [IpeoOpazoBaHme MexaHWYECKOH pabOThI B
anekTpudeckyro dHepruto. Ilepemennas OJIC u ee
aMIUMTyna. SlBneHune camMoMHAyKUMH. VHIYKTUBHOCTB.
TokM W HaOpsLKEHHs] MPU 3aMbIKAHUM W Pa3MbIKAaHUHU
uenu. SBreHne  B3auMHOM  MHAYKUMH. [IpuHImn
JeiicTBUS TpaHCPOPMATOPOB. DHEPTHUSI MATHUTHOTO TOJIS.
O6beMHas MII0THOCTh SHEPTUH.
Buxpesoe snekrpudeckoe moisie. TOK HPOBOAUMOCTH U
ToK cmemenus. O0o0IeHne TeopeMbl O IUPKYISAIUN
BEKTOpAa HAaNpsIYKEHHOCTH MarHuTHoro mnois. Cucrema
ypaBHEHUU Makcaemia B HWHTETpaIbHOU u
muddepeHaIbHoN popMax. DIEKTPOMarHUTHOE IOJIE.
[IpuHIMIT OTHOCUTEIBHOCTH B AJIEKTPOINHAMHUKE.

Konebanns u BoIHBI

MexaHn4yeckue 1 3J1eKTPOMATHUTHBIE KOJIeOaHUs
['apmonnueckne  koneGanmsi.  [apMoHWYecKMid |
AQHTapMOHHUYECKUN OCHWIIATOPbl. DU3NYECKUM CMBICI
CIEKTPaJIbHOIO pa3ioxkeHus. KuHemaTrnka BOJHOBBIX
IPOLECCOB, HOPMaJlbHBIE  MOJBL.  XapaKTEPUCTUKU
TapMOHHMYECKHX KoJieOaHWM: aMIUIUTy/a, ¢asza, 4acTora,
HauanbHas (aza. CKOpOCTb M YCKOpPEHHE TOYKH NpHU
rapMOHMYECKOM MEXaHMYECKOM KoJiebaHuH. Ynpyrue u
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KBa3uymnpyrue cuibl. Komebanusi moj HeWCTBUEM ITHX
CHUJL. [Ipy>)XMHHBIA ~ MAasTHUK. Ouznyeckuii =~ "
MaTeMaTU4YeCKUil MasSTHUKHU. JuddepennuanpHoe
ypaBHEHHE CBOOOJHBIX HE3aTyXalIIUX KOJICOaHUM.
I'papuueckoe  m3o0OpaxkeHne  KojeOaHUil.  DHeprus
TapMOHHMYECKHUX KOJICOaHUH.
JuddepennnanbHoe ypaBHEHHE 3aTyXalOMINUX KoJeOaHHH
U ero pemeHre. Yacrtora 3aTyxalomUX KoJIeOaHUH.
Jlorapudmuueckuit JEKPEMEHT. JloOGpOTHOCTE.
Beinyxnennsle  konebanms. Ammmtyga u o (daza
BBIHYXJICHHBIX ~ KoyieOaHuWil.  SIBlmeHuMe  pe3oHaHca.
BekTopHoe mpeacTaBieHHE TApMOHUYECKHX KOJICOAHUH.
Cnoxenue TrapMOHMUYECKHX Koyiebanuil. CroxeHue
TapMOHHMYECKUX KOJeOaHWl OMHOW YacTOTHI U OJTHOTO
HaIpaBJICHUSI. buenus. Cnoxenue B3alMHO-
NePIEHANKYISIPHBIX KoseOanuii. durypsl Jluccaxo.
Ynpyrue v 3J1eKTPOMATHUTHbIE BOJIHbBI
KBasucranmonapueie  TOKH.  AMIUTHTYIHO-(pa30BbIE
COOTHOUIEHUSI MEXKIy HANpsDKEHUSIMA Ha 3JIEMEHTax
Henud. AKTHUBHbIE M PEAKTUBHBIE CONPOTUBIICHUS.
Nmnenanc nenu. SIBnenue pezonanca. MomHoCTh B [eNu
MIEPEMEHHOTO TOKa. /[elCcTByrOIIME 3HAUYECHUSI CHIIBI TOKA
Y HANPSDKCHHS. DIIEKTPUUYECKUA KOJeOaTeIbHbIA KOHTYP.
CBoOo/HbIE U 3aTyXaloIue KoJeOaHus B AJIEKTPUYECKOM
koHType. @opmyna Tomcona. BeiHyxneHHbIC KOeOaHMs
B QJIEKTPUYECKOM KOHTYype. Cuiia Toka.
[lonsiTne BOnHBL. JlTMHA BOJHBL, BOJHOBOE YMCIIO.
BonnoBo#i ¢poHT, BOomHOBas moBepxHOCTh. [lnockue u
chepuyeckue BOJHBL. YpaBHEHHE Oerymieil BOJIHBIL.
®dazoBas ckopocTb. BomHOBOe ypaBHeHue. MexaHu3M
oOpa3oBaHusi ynpyrux BosH. KuHemaThka BOJHOBBIX
npoueccoB. BomHBI  IpoAoiBHBIE U MONEPEYHBIE.
["apmonnueckue BOdHBL [IpuHIUMIT Cyneprno3uIy BOJIH.
Bonnosont maker. I'pymnmoBas ckopocts. IlepeHoc
sHepruu BoJHOM. [loTox BOMHOBOM 3Hepruu. BekTop
YMoBa. @usznueckue  CIEACTBUA U3  ypPaBHEHUU
MakcBemia. DeKTpOMarHuTHEIE BOJIHBL. Bo30yxneHue
AJIEKTPOMATrHUTHBIX BOJIH. HuddepenunansHoe
YpaBHEHUE [UIsl DJIEKTPOMATHUTHBIX BOJIH. (CBOMCTBa
AJIIEKTPOMATrHUTHBIX BOJIH. Ilepenoc SHEPrUu
3JIEKTPOMAarHUTHOM BoJIHOW. Bektop YmoBa-IloitHTuHra.
[llxkama  2JIEKTPOMArHUTHBIX  BOJMH.  lIpumeneHue
3JIEKTPOMAarHUTHBIX BOJIH.

OnTtuka

BosiHoBast onTuka

MoHOXpOMaTHYECKME M KOTE€PEHTHBIC BOJHBI. SIBleHUE
uHTepdepeHimn  BoaH. OnrTudeckas [JIMHA MYTH U
paszHocTh xoaa. CBs3p pazHOCTH (a3 U Pa3HOCTH XOfa.
VYcnoBus BO3HUKHOBEHUS uHTep(HEePEHIIMOHHBIX
MakCUMyMOB M MHUHUMYMOB. CrocoObl TOJyuyeHus
KOT€pPEHTHBIX  BOJH. Pacuer  uHTepdepeHInOHHON
KapTUHBl OT JBYX HCTOYHHKOB. WHTepdepeHuus B
TOHKUX TUIeHKax. [lomocwl paBHO# TommuHbL. Kombia
Hprotona. [IpocBeTiieHuE ONTUKH.

[Ipuanun I'roiirenca-®Openens. Meron 30H @DpeHerns.
Hudpakus Openenst Ha KPYIJIOM OTBEPCTHH B DKpPaHE.
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Hudpakuuss @DpayHropepa Ha OAHOM Mmend W Ha
nudpakionHon pemeTtke. Judpakius peHTreHOBCKHUX
ayueid. [lonstue o ronorpapuu. InemeHTsl Dypbe-
onTuKU. ECTeCTBEHHBIN U MOJAPU30BAHHBIA CBET. 3aKOH
Mantoca. YactnuHo mnonspu3zoBaHHbIM cBeT. CTeneHb
nogspusanuu. [lonsgpuszanusa 1npu  OTpaXeHUMM U
npenomsieHuu. 3akoH bprocrepa. IlonHoe BHyTpeHHee
oTpakxeHue. J[BoilHOE nydenperoMIIEHHE B OJHOOCHBIX
kpuctaiax. OObIKHOBEHHBI M HEOOBIKHOBEHHBIH JTy4n
nu wux cBoucrBa. llomapuzaropel. MckyccTBeHHas
ONTHYECKas  aHM30TpomMs. BpameHue miuockocTu
noJyisipusanuu. Jucnepcens ceera.

KBanToBas ¢usuka

KBanroBas ontuka
Buapsl »ieKTpOMarHUTHOrO u3aydeHus. PaBHOBecHoOe
TEIUIOBOE MW3JIy4€HHE. ODHEPreTHYeckas CBETUMOCTb U
CIEKTpaJbHasA IJIOTHOCTh JHEPreTUYECKONM CBETHMOCTH.
[MornomarensHas CcHOCOOHOCTh. AOCOJIOTHO YepHOE
teno. 3akoH Credana-bompnmana. 3akonsl BwuHa.
@dorosnekrpuueckuii  3pdexr.  OnbITHBIE  3aKOHBI
BHEIITHETO dotordexra. KBanToBas TEOpHs
dororddexra. YpaBHeHue DUHINTEHHA [JIsI BHEITHETO
dotordpdexra. Dotonsl. Ummnynbe u sHeprust GoToHa.

DJieMeHThI KBAHTOBOI MEeXaHUKH
Oddexkr Komnrona um ero Tteopus. JlaBieHue cBera.
OmnsiTel JlebeneBa. KopmyckymsipHO-BOJHOBOH Ayalu3M
W3JTyYEHUS. KopmnyckynsipHO-BOJIHOBO# JTyaanu3m
Mukpoyactul. ['mnmoreza ne bpounsa. JlinHa BONHBL 1€
Bbpoitnst. DxcnepumeHTanbHOE OOHAPY)KEHHE BOJIHOBBIX
CBOICTB AJIEKTPOHOB. CootHomieHne
HEOIPEEIECHHOCTEN. 3aJaHNe COCTOSIHUA MUKPOYACTHII.

Ypasuenue llpenunrepa
BonnoBass (yHKIMs U ee CTAaTUCTUYSCKUM CMBICT.
VYcnosue  HOpMmupoBkH. — Omeparopsl  (U3MUECKUX
BEJINYHH. O6mee ypaBHEHUE [Ipenunrepa.
Craunonaphseie coctosHus. Y pasHenue llpenunrepa s
CTallMOHAPHBIX  cocTosiHM.  CBOOOAHAs  YacTuIa.
Yactuma B OJHOMEPHOM  MOTEHUUAIBHOM  sIME.
[IpoxoxkeHre 4acTHIIbl Yepe3 MOTEHIHATbHBINA Oapbep U
TyHHENbHBIM A dext. I[lpuHIIMN TPUYMHHOCTH B
KBaHTOBOM MexaHMKe. BeposTHOCTh Kak OOBEKTHBHAsS
XapaKTEPUCTUKA MPUPOIHBIX CUCTEM.

KBanToBasi Teopusi NpOBOAMMOCTH
KBanrtoBas Teopusi cBOOOJHBIX 3JIEKTPOHOB B MeTalIax.
Oyukuua pacnpeneneuus Pepmu-upaka. IIpuHnun
[Taynu. VYposenr Depmu. COOTHOLIEHHE MEXKIY
KBAaHTOBOM M KJacCMYECKOW crtaTtucTukou. IloHsTue
COCTOSIHMSI B KBAaHTOBOM WM KIJIACCHYECKOW MEXAHMKE.
KonnencupoBanHOE cOCTOSIHME. DHEPreTUYECKUE 30HbI B
Kpuctauiax. PaspelieHHble W 3anpelleHHbIE  30HBIL.
30HHBIE  MOJENM  METAIOB,  JIUPJIEKTPUKOB U
MOJIyIPOBOJHUKOB.  3allOJIHEHWE 30H  3JIEKTPOHAMHU.
JluHaMuKa JJIEKTPOHOB B KPUCTAJUIMYECKOW pEILIETKE U
s dexTuBHAsT Macca HOCHUTENSA. DJIEMEHThl KBAaHTOBOU
Teopun ANEKTPONPOBOIHOCTH METAJIJIOB.
CBepxnpoBoAUMOCTb. [loHATHE O TOIYNPOBOIHHUKAX.
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CobcTBeHHas IIPOBOAUMOCTh IIOJIYTIPOBOTHUKOB.
ONEKTpOHbBI M JABIPKH B TMOJYNPOBOJHUKAX.

TemneparypHas 3aBUCUMOCTD COOCTBEHHOA
IIPOBOJIUMOCTH MOJIYIIPOBOJTHHUKOB. Tepmuctopsl.
Buytpennuii  ¢oroadpdekr u  (HOTONPOBOIMMOCTD
MOJTYTPOBOIHUKOB. DOTOPE3UCTOPHI. [IpumecHas

MPOBOJIUMOCTh TOJYIPOBOJHUKOB. [IpHUMHBI CHUIBHOTO
BJIUSIHUA TIpUMEcEed Ha CBOMCTBAa MOJYIPOBOJHUKOB.
[TonynpoBOAHUKK 3JEKTPOHHBIE M JBIPOYHBIC. 30HHBIC
MOJIEJIA TPUMECHBIX MOJTYIPOBOJHUKOB.

Crtpoenue atoma
Omnbitet  Pesepdopma.  SnmepHas  mMomenb — aTtoma.
WNonnzaumss u BO3OYXIEHME AaTOMOB M  MOJEKYI.
Jluneityateii  cnektp aroMoB Bojaopoaa. dopmyna
banemepa.  VYpasuHenue Illpenunrepa juist  aroma
BOJIOPOJIa. MHOTO3IEKTpOHHBIE aTOMBI. [lepuoamyeckas
cucrema anemeHToB [[.M.MenneneeBa. DHepreTuueckuit
CIEKTp aTOMOB M MojeKkya. @dusnueckas mpupoaa
XUMHYECKON cBsi3u. OObeIMHEHNE aTOMOB B MOJIEKYJIBL.
Monexynsipubie cnieKTpbl. CIIOHTaHHOE W BBIHYKJICHHOE
n3iny4yeHue. Jlazepsl.

dusnka aTOMHOIO
spa

Crtpoenue sapa
CoctaB ¥ XapakTepUCTHKH aTOMHOro sapa. Jledexr
MacCchbl W DHEprusa CBs3U. SnepHble cuibl. Peakiuu
JneneHust U cuHtesa. [lenenue Tsokensix saep. Llennas
peakuusi JeneHusl. 3aKOHbl COXPAHEHUS B SAEPHBIX
peakuusx. SAnepHsie peakropsl. TepMosaEpHBINA CUHTES.

JJleMeHTapHbIe YACTHIbI
PagnoakTUBHOCTD, METOJIbI ee HU3MEPEHHUS.
DKOJIOrn4ecKas OMacHOCTh MOHM3UPYIOIIUX H3Ty4YECHUH.
Pagnanmonnas  3amura. Mar"HetusmM  MUKpPOYACTHII.
DJIeMeHTapHbIe YJACTHUIILIL. dOyHAaMEHTAIbHBIE
B3anmojeiicteus. CoBpemeHHass (u3uyeckas KapTHUHA
MHpaA:  HEepapXusi  CTPYKTYp MATEpHUH,  IBOJIOLUS
Bcenennoii.

5.2. CTpyKTypa IMCHUIIIHHBI

Ounast popma o0ydeHus

Ne KommgectBo gacos
paszzaena HaumenoBanwue pa3nena (Tembl) Beero K C op | e | cp
(TembI)
1. MexaHuka 18 2 - 4 - 12
2. MonexynspHas pusnka 18 2 - 4 - 12
3. DNeKTpoANHAMUKA 18 2 - 4 - 12
4, Konebanus u BOIHEL 15 1 - 2 - 12
5. OnTHka 15 1 - 2 - 12
6. KBanToBas (usuka 17 1 - 2 - 14
7. ®du3uKa aTOMHOTO fJ1pa 7 1 - 2 - 4
I'pynnoBast KOHCynbTaLUS - - - - - -
IIpomexxyTouHas arrecranus - - - - - -
OO0umii 00bLeM, yac. 108 10 20 - 78

3aounas hopma oOydeHHS
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Ne KonuuecTBo yacos
Izﬁieb?; HaunmenoBanue pazzaena (TeMbl) Beero mw | clmp | opl cp
1. Mexanuka 14 1 - 1 - 12
2. MorekyssipHas Gpusnka 14 1 - 1 - 12
3. DnexTpoaHaMMKa 14 1 - 1 - 12
4. KonebGanus u BoJHBI 16 - - - - 16
5. Onrtuka 14 1 - 1 - 12
6. KsanToBas dusnka 16 - - - - 16
7. du3uKa aTOMHOTO s/1pa 16 - - - - 16
I'pynnoBas KOHCYIbTAIMS - - - - - -
IIpomexxyTouHas arrecranus - - - - - -
Oo0mmii 00beM, Yac. 108 4 - 4 - 96
5.3. 3ansTHSI CEMMHAPCKOIO THIIA
ouHasi hopMa oOyueHus
Ne Ne paznena Bun KonnuectBo
HaumenoBanue
n/m (Tembl) 3aHATUS 4acoB
1 1 P Kunemaruka nocrynarenbHOTO 4
WBPAIATEIHHOTO ABM)KCHUS
) ) P JnHamuka MaTepruanbHOU TOYKHU. 3aKOH 4
COXpa- HEHUS UMITYJIbCa
3 3 P 3aKOH COXpaHEHMsI ITOJTHOM 4
MexaHudeckondHeprun. Pabora cu
Junamuka tBepporo tena. OCHOBHOE
4 4 [P ypaBHE- HUE€ JUHAMHUKH 2
BpAaIlaTeIbHOTOIBUKEHUS
5 5 P 3aKOH COXpaHEeHHs] MOMEHTa UMITYJIbCA. )
DHeprus BpalaTeIbHOTO TBUKCHHS
6 6 [1P MexaHnnueckue KoyuebaHus 2
MonexysipHOe CTpOEHHE BEIECTBA.
7 7 P VYpaBHenue coctosaausi. OCHOBHOE } )
YPaBHEHUEMOJICKYIISIPHO-KHHETUIECKON
TEOpUHn
3ao4yHas hopma oOydeHHs
Ne | Nepaznena Bun Konunuectso
Haunmenosanue
/11 (TembI) 3aHATHUS 4acoB
1 1 P Kunemaruka nocrynareabHOTO 1
WBPAIATEIHHOTO ABM)KCHUS
) ) P JlnHamuka MaTepruanibHOW TOYKHU. 3aKOH 1
COXpa- HEHUS UMITYJIhCa
3 3 P 3aKOH COXpaHEHMsI ITOJTHOM 1
MeXaHn4ecKoisHeprun. Pabora cuin
Huunamuka tBepmoro tena. OCHOBHOE
4 4 I1P ypaBHE- HUE JUHAMUKH -
BpalllaTeIbHOTOJIBUKECHUS
5 5 P 3aKOH COXpaHEeHHs] MOMEHTa UMITYJIbCA. 1
DHeprus BpalaTeIbHOro TBUKCHHS
6 6 I1P Mexannueckue KouebaHus -
7 7 P MonekynsipHOe CTPOEHHE BEIECTBA. i
YpaBHenue coctosgHusi. OCHOBHOE
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YPaBHEHUEMOJIEKYJIAPHO-KUHETUYECKOU
TEOPUH

5.4. KypcoBoii npoekT (KypcoBasi padora, pacueTHo-rpaguueckasi padora, pedepar,
KOHTpPOJIbHasA padoTa)
HE TIPeyCMOTPEHBI

5.5. CamocrosiTesqibHas paboTa
ouHasi hopMa oOyueHus

No paznena . KonnuectBo
(Tembl) Bunsr camoctosiTenbHON paboThI 4ACOB
1 [TpopaboTka 1 MOBTOpEHKE JEKIIMOHHOTO MaTeprasa 12
2 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 12
3 [ToaroroBka K MPaKTUYECKUM 3aAHATUIM 12
4 ITpopabGoTka 1 MOBTOpEHKE JEKIIMOHHOTO MaTeprasa 12
5 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 12
6 [TpopaboTKka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 14
7 [ToaroroBka K MPakKTUYECKUM 3AHATUAM 4
IToaroroBka K arTecTanuu -

3ao4Has (hopma oOydeHHs

Ne paznena . KonuuectBo
(TeMbl) Bunbl camocTosTenpHOM paboThI 4ACOR

1 [TpopaboTka 1 MOBTOPEHUE JEKIIMOHHOTO MaTepuaia 12
2 ITpopaboTKa 1 MOBTOPEHUE JIGKIIMOHHOTO MaTepuasa 12
3 IToaroroBka K MpakKTHYECKUM 3aHITUIM 12
4 ITpopaboTKa 1 MOBTOPEHKE JIGKLIMOHHOTO MaTepuasa 16
5 IToaroroBka K MpakKTHYECKUM 3aHITUIM 12
6 ITpopaboTKa 1 MOBTOPEHHKE JIGKLIMOHHOTO MaTepuasa 16
7 [ToaroroBka K MPakKTUYECKUM 3aHATUSIM 16

ITonroroBka K arrecTanuu 3,7

6. OBPA3OBATEJIBHBIE TEXHOJIOTUH

Hngpopmayuonnvie mexnonocuu, ucnoabsyemvie npu oCywecmesieHuu oopazoeamenbHO20
npoyecca no OucyuniuHe:

— cOop, XxpaHeHHe, cucTeMaTu3anus, o0paboTKa U MpeACTaBIeHHE yuyeOHOM U Hay4YHOM
uHpOpMaLNu;

— 00paboTka pa3IMyHOrO poaa HHPOPMANMK C TPUMEHEHHEM COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

—  CaMOCTOSITEIbHBIN MOUCK JOTMOJIHUTEIBHOTO y4eOHOrO0 M HAy4HOTO MaTepHaia, C
UCIIOJIb30BAHUEM TTOUCKOBBIX CUCTEM M CaWTOB ceTH MIHTEpHET, 2JIEKTPOHHBIX SHUIUKIIONEANN U
0a3 JaHHBIX;

—  HCIIOJIb30BaHME AJIEKTPOHHON MOYTHI IS PACCHIIKM M ACHHXPOHHOTO OOIIEHHS, YaTa
npernojaBaTenei u o0yJaromuxcs, Mepenuckl U 00CYKICHHUS BO3ZHHUKIIUX Y4eOHBIX Hpobiem
JUISl CHHXPOHHOTO B3aUMOJACHCTBHSA

JMCTAaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTUH (TIPH HEOOXOAUMOCTH).

HNHTepakTHUBHbIE U AKTHBHbIC 00pa30BaTe/IbHbIE TEXHOJIOTHH, UCNIOJIb3yeMble NPHU
ocyllecTBJIeHHU 00pa30BaTeIbHOIO Mpolecca Mo JUCHUIIHHE:

Bun
KonunuectBo
Ne paznena 3aHATUS Hcnonb3yemMble MHTEPAKTUBHBIE U aKTUBHBIE qacoR
(TeMbr) (JIK, ITP, C, o0pa3oBaTeNbHbIC TEXHOJIOTHI 0DO/3DO
JIP)
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Bupryansnas skckypeus «Mcropus pazsutus

1 J 2/2
U3k,

) m Omnepesxaronias caMoCToATeNbHas paboTa 2/
CTY/IEHTOB.

3 m Omnepesxaronias caMoCToATeNbHas padoTa 2/
CTY/ICHTOB

[TpakTHueckas MOArOTOBKa 00yYarOMIMXCs HE MPEAyCMOTpEeHa

7. ®OHJ, OHNEHOYHBIX CPEIACTB (OHEHOYHBIE MATEPHUAJIbI) IJIA
TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTMN, MNPOMEXYTOYHOM
ATTECTALIUA

@OHJ  OLECHOYHBIX  CpPEACTB(OLIEHOUHBIE MaTepHaibl) s  TEKYIIEro  KOHTPOJISA
YCIIEBAEMOCTH, TPOMEKYTOYHOHN aTTECTAUH 110 JUCLIUIIIIMHE IIPUBOIATCS B IPHIIOKECHHH.

8. YYHEBHO-METOAUYECKOE U HMH®OPMALHNOHHOE OBECIIEYEHHUE
JANCHUITINHBI

8.1. OcHoBHas quTEpaTypa

1. Topnaud, B. B. ®uszuka. 3agaun, TecTbl. MeTOABI pelieHus : ydeOHOe mocooue s
By30B/ B.B.Topnau.— MockBa: WM3marensctBOo IOpaiit, 2020. — 301 c.— (Bricmiee
obpazoBanue). — ISBN 978-5-534-08109-1. — Texkct : anexkrponusiii // 9bC FOpaiit [caliT]. —
URL: https://urait.ru/bcode/455706

2. JmutpueBa E.M. ®usuka [DnekTpoHHBIH pecypc]: ydueOHOe mocobue/ JIMutpuena
E.M1.— DnexrpoH.TekcToBble JaHHble.— CapartoB: Al I1u Op Meaua, 2019.— 143 c.— Pexum
nocrtyna: http:// www.iprbookshop.ru/79822.html.— 3BC «IPRbooks»

8.2. lonoiHUTE/ILHAS JIUTEPATYPa

1. ®usmka : yueOHMK M NpakTHKyM ais By3oB / B. A. Unbun, E. FO0. baxtuna, H. b.
Bunorpanosa, I1. . Camoiinenko ; nox pepakuueit B. A. Mnsuna. — Mocksa : U3gaTenbcTBoO
Opaiit, 2020. — 399 c¢. — (Bricmee obpa3oBanue). — ISBN 978-5-9916-6343-4. — Tekcr :
anextporHsii // DbC FOpaiT [caiit]. — URL: https://urait.ru/bcode/450506

2. Aitzennon, A. E. ®wusuka : yueOHUK M MpakTUKyM i BY30B / A. E. AifzeHnoH. —
Mocksa : UznarensctBo FOpaiit, 2020. — 335 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-
534-00487-8. — Tekcr : osnekrponnsii // ObC _ HOpaiir.. [caiir].— URL:
https://urait.ru/bcode/450504

3. BectHuk Mockosckoro Yausepcurera. Cepus 3. @usuka., ACTpOHOMMUSI[ DIEKTPOHHBII
pecypc] — Pexxum noctyma: http://vmu.phys.msu.ru/ru/

4. Ycnexu pusnueckux Hayk [ DneKTpoHHBIN pecypc] — Pexxum nocryma: https://ufn.ru/

5. KBant (xypHan) [ DnekTpoHHbIH pecypc] — Pexxum moctyma: https://kvant.ras.ru

8.3. [IporpammHoOe obecniedeHue
Microsoft Windows, Sunmekc 360, Microsoft Office Professional Plus 2019, Google
Chrome, Snnexc.bpaysep.

8.4. [IpodeccuonanbHbie 0a3bl JaHHBIX

1. . baza pmannbix IT cnoemuanucray [DnexkTpoHHbld pecypc| — Pexum nocryma:
http://info-comp.ru/

2. baza manHbIX mporpamMHoro obecneueHusi Oracle [DnexTpoHHBIH pecype] — Pexum
noctyma: https://www.oracle.com/ru/inde x.html

3. ba3za paHHBIX WH()OPMAIMOHHO-AHATUTHUYECKUX MAaTEPHAIOB HH(OPMAIMOHHBIX
pemenuit «LexisNexis». [DnekTpoHHBIN pecypc]| — Pexxum noctyna: www.lexisnexis.ru

8.5. UndopmanmoHHbie CIPABOYHbIE CHCTEMbI
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1C: bubauoreka - https://www.sksi.ru/environment/eor/library/
CmpaBouno-tipaBoBas cucrema «Koncynsrantllnrocy - http://www.consultant.ru/
Touckoeswvie cucmemol

ITouckosas cucrema Yandex- https://www.yandex.ru/

ITouckosas cucrema Rambler — https:// www.rambler.ru/

8.6. UnTepHeT-pecypchbl

1. ®usuka on-line[ DnekTpoHHEIH pecypc] — Pexxum qocryma:www.web-physics.ru

2. Pemenue 3amau mo ¢usuke [ IaeKTpoHHBINA pecypc| — Pexxum noctyma: www.reshyu.ru

3. ®usznueckuil SHIMKIONEIUUYECKHUN clIoBaphb [ DNEKTPOHHBINA pecypc] — Pexxum nocryna:
http://all-fizika.com

4. Bcsa ¢usuka. Hayuno-oOpa3oBaTenbHBI mOpTal. [DneKTpoHHBIH pecypc] — Pexum
nocryna :http://stiz.ru

5. DnextponHas 6ubnuoreuynas cucrema «IPRbooks» [DnexTponnslii pecype]| — Pexum
nocryna:http:// www.iprbookshop.ru/

6. ®wusuka c Hyas. [DIEKTPOHHBIN pecypc]| — Pexxum nocrymna:https:/fizidka.ru

7. Marematnka W ¢usnka. Teopunm W 3amadd. [DIEKTPOHHBIA pecypc] — Pexum
nocryma:https://educon.by/index.php/materials/phys
8. 3aHumarenbHas buzmka - [DnexkTpoHHbBIN pecypc] Pexum

nocryma:https://www.afizika.ru
9. Dnekrponnas 6ubnmoreunas cuctema «IPRbooks» [Dnexrponnsiii pecypc| — Pexum
nocryma:http://www.iprbookshop.ru/

8.7. MeTonnueckue yKa3aHus 0 OCBOCHUIO M CUMILIUHbBI
MeToanuyeckue ykazaHusi pu padoTe HAJl KOHCIIEKTOM BO BpeMsl NIPOBeIeHUsl JIEKIIUU

B xome NEeKIMOHHBIX 3aHATHH HEOOXOIUMO BECTH KOHCIEKTUPOBAHHWE Y4eOHOTO
Marepuana. OOmuye W yTBEpAUBIIMECS B NPAKTUKE MpaBWja M MPHUEMbl KOHCIEKTHUPOBAHUS
JICKITUH:

KoHcnekTupoBaHue JEKIUMHA BEIETCS B CHEHUAIBHO OTBEICHHOW [JII ATOr0 TETpaiH,
Ka)KI[I:II\/'I JINCT KOTOpOﬁ JOJDKCH HMMCTh II0JIA, Ha KOTOpBIX JCJIAK0TCA IIOMETKHU U3
PEKOMEHIOBAHHON JUTEpaTyphbl, JOMOJHSIONIME MaTepHall MPOCIYIIaHHOW JIEKIHUHU, a TaKkKe
HOI[‘IepKI/IBaIOH_II/Ie OCO6YIO Ba’KHOCTH TE€X HJIX UHBIX TeOpeTI/I‘IeCKI/IX HOHOX(GHHﬁ.

Heo6xoauMo 3anmuchiBaTh TeMy U IUIaH JIGKIHUNA, PEKOMEHAYEMYIO JTUTepaTypy K TeMe.
3anucu pa3/enoB JIEKIUU JTOJDKHBI UMETh 3arojIOBKH, MOA3aroJIOBKH, KpacHble cTpoku. s
BBIACIICHUA pa3aciioB, BBIBOOOB, OHpCHGHGHHﬁ, OCHOBHBbIX I/I,Zleﬁ MOXHO HCIIOJIB30BAaTh IIBETHLIC
KapaHJany 1 GJIoMacTephl.

HasBanurie B JICKOUHA CCBIJIKK Ha NMCPBOUCTOYHUKHN HAJI0 IIOMCTUTH HA MOJIAX, ‘ITOGBI npu
CaMOCTOSITEIIbHOW pab0oTe HAlTHU U BIIHCATh HX.

B koHcnekTe MOCTOBHO 3alMCHIBAIOTCS OMPEACIICHUSI MOHSITHH, KaTEroOpuid M 3aKOHOB.
OCT&HBHO@ JOJI2DKHO 6I>ITI> 3aIlIMCaHO CBOMMMU CJIOBaAMM.

Kaxnomy oOydaromemycss HEOOXOIWMO BBIPaOOTaTh W HUCIOJIB30BaTh JOITYCTUMBIE
COKpallleHUs! HanboJjee pacpoOCTPaHEHHBIX TEPMUHOB U ITOHATHH.

B koHcmekT cienyer 3aHOCUTh BCE, UTO MpPENoJiaBaTeNlb MHIIET HAa JIOCKE, a TaKKe
peKOMEHAyEMbIE CXeMBbl, TAOIHUIIbI, AUATPAMMBI U T.1.

MeToauyeckne yKazaHus MO MOAT0TOBKE K MPAKTHYECKHUM padoTam

[lenbio MpakTUYECKUX 3aHATUN SIBISETCA YIUIyOJIeHHE U 3aKpeIUIeHHE TEOPETUYECKUX
3HAHWA, TTONYYEHHBIX O0yYaIONIMMUCS Ha JIEKIUAX U B MPOIECCEe CaMOCTOSTEIBHOTO U3Y4eHUs
yueOHOro Mmarepuana, a, CleJoBaTeIbHO, (OPMUPOBAHUE Yy HUX OMNPEICIIEHHbIX YMEHUH U
HAaBBIKOB.

B xonme moAroToBkM K MPaKTUYECKUM 3aHATHSAM HEOOXOAWMO IMPOYUTATh KOHCIIEKT
JIEKIMH, WU3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C JOMOJHUTEIBHOM JMTEpaTypou,
BBIIIOJIHUTH BBIIAHHBIE NpenofaBaTenem 3ananus. [Ipu 3Tom ydecTs yka3zaHus IpenojaBaTens u
TpeOoBaHUsT mporpaMmbl. JlopaGaTeiBaTh CBOW KOHCIEKT JICKIMH, Jelas B HEM
COOTBETCTBYIOIIME 3aMCH M3 JUTEepaTypbl. JKenaTenbHO NpHU MOATOTOBKE K MPAKTUYECKHUM
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3aHATUAM 1O  JUCIHUIUIMHE  OJHOBPEMEHHO  HCIOJb30BaTh  HECKOJIBKO  HCTOYHUKOB,
PAaCKpBIBAIOIINX 3a/IaHHBIE BOITPOCHI.

MeToanyeckne yKa3aHus 10 OPraHU3aluu cCaMOCTOSITeIbHOM padoThl

CaMocrosiTenpbHasi paboTa MPUBOAUT OOYYAIOMIErOCs K TOTYyYEHUIO HOBOTO 3HAHUSA,
VOOPSAOYEHUIO U YIUIYOJNIGHUI0O  UMEIOHIMXCA ~ 3HaHuM, (QOpPMHUpPOBaHHIO Yy  HEro
po(hecCHOHANFHBIX HABBIKOB U YMEHHUH.

CamocrosiTenpHas paboTa BBIOIHSET Pl () YHKITHA:

- Ppa3BUBAIONIYIO;

- nHPOPMAIMOHHO-00YJaIOIIYIO;

—~  OPHUEHTHUPYIOIIYIO U CTUMYIUPYIOIYIO;

-  BOCHHTBHIBAIOILYIO;

-  HCCIIEI0BATENbCKYIO.

Bunel camoctosiTenbHON paboThl, BHITOIHSAEMBIE B paMKax Kypca:

1. TIpopaboTka v MOBTOpPEHHE JEKIIMOHHOTO MaTepuaia
2. IloaroToBka K MPaKTUYECKUM 3aHATUSAM
3. IloaroroBka K aTTeCTallUHA

OOyuaromuMcs PEKOMEHIYeTCs C CcaMmMoro Haudajga OCBOEHHs Kypca paboTtaTh C
JUTEPATypOil U TIpeIaraeéMbIMH 33JJaHUSMHU B (JopMe MOATOTOBKH K OYEPETHOMY ayIUTOPHOMY
3aHATHO. [IpyM STOM aKkTyanu3upyrloTcs HMEIOIIMecs 3HaHUsS, a Takke co3faerca Oasza amns
YCBOGHHS HOBOTO MaTepuaia, BO3HUKAIOT BOIPOCHI, OTBETHl HA KOTOpBIC OOydJaromuiics
MOJTy4aeT B ayAUTOPHH.

MOXHO OTMETUTBH, YTO HEKOTOpBIC 3aJaHMs AJII CaMOCTOSATEIbHOW pabOThI MO KypCy
UMEIOT ompezeneHHyo cneuuduky. [lpu ocBoeHnn kypca o0ydaromuics MOKET MOJIb30BaThCS
O0uOIMOTEKON By3a, KOTOpash B IOJHOM Mepe oOecredeHa COOTBETCTBYIOIICH IUTEpaTypoil.
3HAYUTENBbHYIO [TOMOLIL B MOATOTOBKE K OYEPEIHOMY 3aHITHIO MOXKET OKa3aTh MMEIOLIUICS B
y4e0HO-METOTMIECKOM KOMILIEKCE KPATKUN KOHCIEKT JICKIHi. OH e MOXET HCIIOIb30BaThCsI U
JUISL 3aKpeTIeHUs TIOJy4eHHOTO B ayIUTOPUN MaTepuaa.

IHoaroroBka K yCTHOMY ONIPOCY

CamocTtosaTenbHas paboTa 00yJaromMXCsl BKIIIOYAET MOJATOTOBKY K YCTHOMY OIpOCY Ha
MPaKTUYECKUX 3aHATUSX. [[JIs1 3TOrO CTYNEHT M3ydaeT JIEKIMU, OCHOBHYIO U JIOMOJIHUTEIbHYIO
auTepatypy, nyonukanuu, uHpopMmammio u3 HWHrepHer-pecypcoB.Kpome TOro, u3yueHuto
JOJKHBI OBITh TIOJBEPTHYTHI pa3jMYHble WCTOYHUKU TMpaBa, KaK pPErJaMEHTHUPYIOIINE
MIPaBOOTHOLICHUS], BO3HUKAIOIINE B paMKaxX peaju3allid OCHOB IpaBa, TaK U OTHOILIEHUS, YTO
NPEIONPEEIIAIOT PeAIN3alHUIo X, INOO CIEAYIOT 32 HUMH.

Tema u BOIpoCh K MPAKTHUECKUM 3aHATHIM MO JUCHUILIUHE TOBOAATCA O 00YYaromuXCcs
3apaHee. DP(PEKTUBHOCTh MOATOTOBKM OO0YYAIOIIUXCSA K YCTHOMY OMPOCY 3aBUCHT OT KayecTBa
O3HAKOMJICHHSI C PEKOMEHAOBAaHHOW JuTepaTypou. 11 TOArOTOBKH K YCTHOMY OIPOCY
CTYIEHTY HEOOXOJUMO O3HAKOMHUTBHCS C MAaTepHalioM, IMOCBSIICHHBIM TeMe MPAKTHIECKOTO
3aHATHSA, B PEKOMEHIOBAHHOHN JMTepaType, 3alucsiX C JIEKIMOHHOTO 3aHATHS, OOpaTUTh
BHUMaHHE Ha YCBOCHHE OCHOBHBIX IOHSTHH UCIUIUIMHBI, BBISBUTH HESCHBICE BOMPOCHI U
no100paTh TOMOJHUTEIBHYIO JUTEPATypy U1 UX OCBEIIECHHUS, COCTaBUTh TE3UCHI BHICTYIICHUS
M0 OTJEJIbHBIM MPOOJIEMHBIM aclekTaM. B cpeqHeM, moaroToBka K yCTHOMY OIPOCY MO OJJHOMY
MPAKTUYECKOMY 3aHSATHIO 3aHHMaeT OT 2 10 4 4acoB B 3aBHUCHMOCTH OT CJIOXHOCTU TEMBI U
O0COOCHHOCTEH OpraHu3aluu CTyJEHTOM CBOCH CaMOCTOSTEIHHON PabOTHI.

MeToan4yeckne ykazanus mo padore ¢ JuTeparypoi

Bcro nureparypy MOKHO pa3fenuTh Ha YUeOHUKU U y4eOHBbIC MOCOOUS, OpUTHHAIILHEIC
Hay4yHble MOHOTpapuuecKrue UCTOYHUKHU, HAyYHbIe MyOJIMKAIMKU B Mepruoaudeckoi meyatu. U3
HUX MOHO BBIJIEJIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), JOINOJIHHUTEIbHYI0 U
JUTEpaATypy Uil yTayOaeHHOTO U3YYEeHUSI TUCIUTUINHBI.

N3ydyeHne NUCHUIUIMHBI CIEIyeT HAuYWHATh C Y4eOHUKA, MOCKOJBKY Y4YeOHHK — 3TO
KHUra, B KOTOPOH H3JIOKEHBI OCHOBBI HAyYHBIX 3HAHUU MO OMNpPENEICHHOMY IpEeAMETY B
COOTBETCTBUHU C LIETSAMH U 3a/1a4aMH 00yUYECHHS, YCTAHOBICHHBIMU MTPOTPAMMOIA.

[Ipu pabote ¢ nuTEpaTypoi ciaelyeT YUUThIBaTh, YTO UMEIOTCS Pa3JIMYHbIe BUbI YTCHHUS,
Y KaX/IbIi M3 HUX UCIOJB3YETCS Ha OMPEeNIEHHBIX dTAaax OCBOSHUS MaTepuaia.
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[IpeaBapuTenbHOE YTEHUE HAMIPABICHO HA BBISIBJICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB U
IIOMCK MX 3HAYEHUs B CIPABOYHOM JMUTEparype. B dYacTHOCTH, NpU YTEHUH YKa3aHHOU
JUTEPATYPBI HEOOXOIUMO MOIPOOHEUIITNM 00pa30M aHATU3UPOBATH MTOHSATHS.

CkBO3HOE YTEHME IIpeaIoaracT MpoYTEeHNE MaTepruaga OT Hadaia 10 KoHua. CKBO3HOE
YTEHHE JIUTepaTypbl M3 MPUBEIEHHOTO CIHCKA J1aeT BO3MOXKHOCTH OOydYarouemycs
c(hOopMHUPOBATH CBOJI OCHOBHBIX MOHATHI U3 H3ydyaeMol 00JacTi ¥ CBOOOIHO BIAIETh UMHU.

Bri6opouHoe — HA000POT, UMEET MENIbI0 TIOUCK M 0TOOp MaTepuayia. B pamkax maHHOTO
Kypca BEIOOpOYHOE YTEHHUE, KaK CII0OCOO OCBOCHUS COJCPkKAHUS Kypca, JOJKHO HCIIOJIb30BATHCS
IPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM IO COOTBETCTBYIOIIUM pa3zeliaM.

AHaNIUTHYECKOE UYTEHHE — 3TO KPUTUYECKHH pa3dop TeKcTa C TMOCIEAYIOUIMM €ro
KOHCIIEKTUpOBaHHeM. OCBOCHHME yKa3aHHBIX MOHATHH OyneT Hambosnee 3()PEKTUBHBIM B TOM
cilydae, eclid MpH YTEHUWH TEKCTOB OOydaromuiicsi OyJeT 3afaBaTh K 3TUM TEKCTaM BOIPOCHI.
Yacte u3 3THX BOmpocoB chopmynupoBaHa B mpuBeaeHHOM B ®OC mepeuHe BOMPOCOB IS
cobecenoBanus. [lepedeHb ITUX BOINPOCOB OrpaHUUEH, TOITOMY BaKHO HE TOJIBKO COJIEp)KaHHE
BOIPOCOB, HO CaM MIPHUHIIUIT OCBOCHHUS JTUTEPATYPhI C TOMOIIIBIO BOIIPOCOB K TEKCTaM.

Lenbi0 M3y4aroLIero YTeHMs SBISIETCS TITyOOKOe M BCECTOPOHHEE MOHMMaHUe y4eOHOH
uHpopmanuu.

EcTbh HECKOJIBKO MPUEMOB M3YUaIOLIET0 YTEHUS:

1. Urenue mo ajroputMmy MpejmnoiaraeT pazouenne uHbopMmauu Ha OJIOKW: Ha3BaHUE;
aBTOp; WCTOYHUK, OCHOBHAs HJes TEKCTa; (DaKTHUUeCKWid MaTepual; aHali3 TeKCTa IyTeM
COTIOCTABJICHUS UMEIOLIUXCSI TOUEK 3PEHHUS [0 pacCMaTpUBaEMbIM BOIIPOCAaM; HOBU3HA.

2. [TpueM nMoCTaHOBKHM BOIPOCOB K TEKCTY UMEET CJICAYIOIINI aIrOPUTM:

— MEIJIEHHO NPOYUTATh TEKCT, CTAPasACh MOHATH CMBICI U3JI0KEHHOT0;
—  BBIIETUTH KJIIOYEBbIE CIIOBA B TEKCTE;
- TIOCTapaThCs MOHATH OCHOBHBIC UEH, TOATEKCT M OOLIHIA 3aMbICEN aBTOpa.

3. Ilpuem Te3upoBaHUsI 3aKIFOYACTCS B (POPMYITUPOBAHUH TE3MCOB B BHUJIE TOJIOKCHUH,
YTBEPKICHUM, BBIBOJOB.

K »tomMy MOXHO 100aBUTh U UHBIE TPUEMBI: MpHEM peQepupoBaHUs, IPHUEM
KOMMEHTHPOBAHUSI.

Baxxnoli coctaBistomeld g1000TO COJMIHOTO HAYYHOTO HW3JAHUS SIBIISCTCS CIHCOK
JUTEpPATyphl, Ha KOTOPYIO cchblaaeTcss aBTOp. [IpM BO3HMKHOBEHMHM HHTEpeca K KaKOW-TO
obcyxmaeMoii B TeKcTe TmpoOjeMe BcCerJga €CTh BO3MOXKHOCTh OOpAaTHTHhCS K  CIHUCKY
OTHOCALIeHcAa K HeW Jureparypel. B aToM ciydae Bcs mpobiema kak Obl pa3OuBaeTcst Ha
COCTaBJISIIOLINE YaCTH, Kax/aas U3 KOTOPBIX MOXKET MU3ydaThCs OTHAEIBHO OT Apyrux. [Ipu stom
Ba)XHO HE TEPATH U3 BUAA OOIMINN KOHTEKCT U HE MOTPYKaThCsl Ype3MEPHO B ACTAIH, IOTOMY YTO
TaKUM 00pa30M MOXHO HE YBHUJIETh TJIaBHOTO.

JuddepeHnpoBaHHblii 3a4eT— 5T0 ¢GopMa NPOMEKYTOUHOW aTTeCTallvu, 3agadeit
KOTOpPOM SIBISETCSI KOMIUIEKCHAsl OLIEHKA YpPOBHEH IOCTMKEHMS IUIAHUPYEMBIX Ppe3yJIbTaTOB
0o0y4eHHs MO TUCIUIUINHE.

JuddepeHMpoBaHHBINA 3a4eT A7 OYHOH (OPMBI MO AUCHUILUIMHE MPOBOAUTCS 3a CUET
4acoB, OTBEIEHHBIX HA U3yYEHUE THUCHUTIIHHBI.

[Iponienypa mpoBeneHHUsI JAaHHOTO OLCHOYHOTO MEPOMPUATHS BKIIOYACT B CeOs: OLEHKY
Pe3yNIbTaTOB TEKYILEro KOHTPOJS YCIIEBAEMOCTH CTYJEHTa B TEUEHHE Mepuoja oOydeHHUs IO
JUCLHUTLINHE.

Jlns monydyeHus: 3ayeTa HEOOXOIMMO HMMETh OLEHKH, MOJIyY€HHBIE B PaMKaxX TEKYIIETO
KOHTpOJI YCIIEBAEMOCTH, 110 KaXJA0U TeMe, IIPEAYCMOTPEHHON TUCHHUIIIINHOM.

B kputepun UTOroBOW OLIEHKM YPOBHS MOJATOTOBKH OOY4YaroIIerocs MO TUCIUIUIMHE
BXOJIAT:

YpOBEHb YCBOEHUS CTYJACHTOM MaTepuaia, MpelyCMOTPEHHOTro pabouell mporpaMmoii;

YPOBEHBb MPAKTUYECKUX YMEHH, MPOJAEMOHCTPUPOBAHHBIX CTYJACHTOM IPU BBIOJHEHUU
MPAKTUYECKUX 3aJJaHHII;

YPOBEHb OCBOEHUSI KOMIIETEHIIMH, TO3BOJIIOIINX BBIITOJIHATh IPAKTUUECKUE 3aJaHUS;

JIOTHKA MBIIUIEHUSI, 000CHOBAHHOCTH, YETKOCTb, TOJTHOTA OTBETOB.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
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Jns  peanuzanuy  AMCUUIUIMHBL TpeOyeTcss cienyomee MaTepHalbHO-TEXHUYECKOe
o0ecrieyeHue:

- JUIsl TIPOBENEHUS 3aHATUH JIEKIMOHHOTO THMNA - AaYAUTOPHs, YKOMIUIEKTOBaHHAs
CTHELMATU3UPOBAHHON MeOeNbl0 M TEeXHWYECKHMMHU CpEJICTBAMH OOYYCHHMsS, CIYXaIluMH JUIs
MpeACTaBICHUS Yy4eOHOW uWH(opManuu OOJBIION ayAuTOpUU: ydeOHas MeOenb, JKpaH,
IPOEKTOP, HOYTOYK.

- Qs TPOBENEHUs 3aHATUA CEMHUHApPCKOrOo THIA - ayJWTOpHUs, YKOMIUIEKTOBaHHAas
CHELHUATU3UPOBAHHON MeOeNbl0 UM TEXHUYECKHMMHU CpEICTBAMH OOYYCHHMs, CIYXaIlUMH JUIs
MpeACTaBICHUS y4eOHOW uWH(opManuu OOJBIION ayauTOpuU: ydeOHas MeOenb, JKpaH,
HPOEKTOP, HOYTOYK.

- JUIS TIPOBEICHHS TEKYIIET0 KOHTPOJSI MU IPOMEXKYTOUYHOM aTTeCTallud - ayJuTOpHs,
YKOMIUIEKTOBAaHHAsI CIIECIUATU3UPOBAHHON MeOenbl0 M TEXHUYECKHMMH CpeICTBaMU OOyueHwUs,
CITY KallTUMU TS TIPEICTaBlIeHUs YaeOHOM nHpOpManuy O0IBINION ayAUTOPUHN: yaeOHast MeOenb,
9KpaH, MPOEKTOP, HOYTOYK.

- U1 CaMOCTOSITENIbHOM paboThl 00YYAIOIIUXCS - ayAUTOPUS OCHAIIEHHAs] KOMIIBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOYEHHs K ceTH "HMHTepHeTr" m obecredeHueM J0CTyna B
3IEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO CPEIEe OPTaHU3aAIUH.

10. OCOBEHHOCTH OCBOEHU JANCIUITIIMHBI JMIOAMMU C
OI'PAHMYEHHBIMU BO3MOXHOCTAMMU 3/10POBbs

O6y‘{aIOH_[I/IMC$I C OrpaHU4YCHHBIMHU  BO3MOXHOCTIAMU  3OO0OPOBBA  HNPCAOCTABIATOTCA
CrielMaNbHble y4eOHWKH, ydeOHble MOCOOMS W JAMJAKTHYECKHE MaTepUalIbl, CIICIUAIbHBIC
TCXHUYCCKHEC CPCACTBA O6y‘-ICHI/I$I KOJUICKTUBHOTO W HMHIAWBUAYAJIBHOI'O IOJIB30BAHUA, YCIIYI'
accucTeHTa (ThI0TOpa), OKa3bIBAIOIIETO 00YUJAIOIIMMCS HEOOXOIUMYIO TEXHUUECKYIO TTIOMOIIb, a
TaK)Ke YCIYTU CYpIOTNEePEeBOAUYUKOB U TH(IOCYpaonepeBoAUnKoB. Opranu3aiys o0ecrneynBaeT
NICYATHBIMHU H/HMJIH SJICKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (hopMax aJaanTHPOBAHHBIX
K OrpaHUYUCHUAM UX 310POBbA.

OcBoeHNe AUCIUIUIMHBI OOYUYAIOMIMMUCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbS
MO’KET OBITh OPTaHM30BaHO COBMECTHO C JAPYTUMHU OOYYaIOUIUMUCS, a TakKe B OTIENIbHBIX
rpymmnax.

OcBoeHMe AMCHUIUIMHBI 00YYarOIIMMHCS C OTPAHHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS
OCYILECTBIISICTCSI C YYETOM OCOOEHHOCTEH INCMXO(PU3NUYECKOTO PA3BUTHS, WHIMBHIYaIbHBIX
BO3MOXKHOCTEH M COCTOSIHUS 3/I0POBBS.

B memsx JOCTYmHOCTM TIOJIY4eHHS BBICHIETO 00pa3oBaHHs 10 00pa3oBaTeIbHOM
IporpaMMme JIMIaMU ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3/10POBbsSI ITPH OCBOCHUHU JAUCLUTIIIMHBI
o0ecrieunBaeTcs:

1) ans nui ¢ orpaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbSI 110 3pEHHIO:

— MPUCYTCTBHUE THIOTOPA, OKA3bIBAIOLINI CTYJEHTY HEOOXOIUMYIO TEXHUYECKYIO TTOMOIIb
C Y4E€TOM MHAMBUAYAIbHBIX OCOOCHHOCTEH (IOoMoraer 3aHsTh pabouee MeCTO, MepeABUTaThCA,
MPOYHUTATh U OPOPMUTH 3a/IaHKE, B TOM YHCIIE, 3aHChIBas IOl JUKTOBKY),

— NUChbMEHHBIE 3aJ]aHMsl, & TaK)Ke MHCTPYKIMH O TOPSAAKE MX BBIIOJHEHHS 0()OpMIISIOTCS
YBEJIMUEHHBIM MIpUPTOM,

— crenuagbHble YYeOHUKH, y9eOHbIE TIOCOOMS M TUAAKTUYECKHE MaTepuajbl (MMEIOIINe
KpYIHBIN WpudT mim ayauodaitier),

— UHIMBUyaJIbHOE paBHOMEpPHOE ocBenieHue He menee 300 mrokce,

—TOpu  HEOOXOMUMOCTH CTYACHTY IS BBIMOTHEHHS 3aJaHUS  IPEIOCTABISETCS
YBEJIMUMBAIOIIIEE YCTPOMCTBO;

2) [t UL ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBBS IO CIIYXY:

— IPUCYTCTBHE AaCCUCTEHTa, OKa3bIBAIOIIUN CTYACHTY HEOOXOAUMYI0 TEXHUYECKYIO
IOMOIIlb C YYETOM WHIMBHUAYaJbHBIX OCOOCHHOCTEW (ITOMOTaeT 3aHATh pabouee MecCTo,
NepeBUTaThCs, MPOYUTATh U OPOPMUTH 33JJaHHE, B TOM YHCIIE, 3aIUChIBas MO/ JTUKTOBKY),

—obecrieunBaeTCsl  HaJMYuMe  3BYKOYCHJIMBAIOIIEH  ammaparypbl  KOJUJICKTHBHOTO
MOJIb30BAaHUA, MpPU HEOOXOAWMOCTH OO0YyYaromeMmycsi HpPeIoCTaBIsSeTCS 3BYKOYCHIIMBAIOILAS
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amnrnaparypa UHIUBUAYaIbHOIO I10JIb30BaHHUS;

- OGGCHG‘-IHB&CTCH HagJjiexxXamuyumMmun 3BYKOBBIMHA cpeacrBaMmu BOCIIPOU3BCACHUSA
nHpopmanuu;

3) AJig JIaIy € OrpaHU4YCHHBIMHA BO3MOXXHOCTAMU 310POBbs, UMCHOIIINX HAPYIICHHUA OIIOPHO-
JIBUTATEIILHOTO arrapara:

— NHUCbMCHHBIC 3aJlaHUs BBIIIOJIHAIOTCA Ha KOMIBIOTECPES CO CIHCHUAIM3UPOBAHHBIM
IPOTPaMMHBIM 00ECTICUCHHEM WIIA HAIMKTOBBIBAIOTCS THIOTOPY;

— TI0 KeJIaHUI0 00YYaIOIIErocs 3aJaHusI MOTYT BBITIOJTHSTHCS B YCTHOU hopme.
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[Tpunoxenue 1

®OH/ OHEHOYHbIX CPEACTB (OHEHOYHBIE MATEPHAJIBI) AJIsA
HNPOBEJEHUA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
ITPOMEXYTOYHOU ATTECTALIUA

no aucuuninHe «@uznka»
Onucanne ToOKaszaTelield OICHUBAHUS KOMIETEHIMH, (DOPMUPYEMBIX B MPOIECCE OCBOCHUS
JUCHUITIITNHBI (MO,Z[yJDI), 1 UCIIOJIb3YCMBIC OLICHOYHBIC CPCACTBA ITPUBCACHLL BTaG.HI/II_IG 1.

Tabmuna 1 — Iloka3aTtenu OlEHUBAHUS W OIICHOYHBIE CPEICTBA JJIs OLICHWBAHUS PE3yIbTaTOB
00y4eHUs TTO TUCIUIUINHE

Konu [Ipouenypsl oieHUBaHUsA
Koo u HauMEHOBAHHE TMokasatenm (OHCHO‘IVHBIC CPEICTBA)
HaMEHOBAHHE WHMKATOpa R — TEKYIIUi MPOMEXKYT
dhopmupyemoi JIOCTYKCHHS KOHTPOJIb OYHast
. (pe3ynbTaThl 00y4YeHHUs)
KOMIICTCHITUU bopmupyemoit yCIEeBaeMOCT | aTTecTalu
KOMITCTCHITH u S
OIIK-1 Cnocoben OIIK 1.2. 3Haert: YcrHBIT
MIPUMEHSTH [TpuMeHsIeT MeTOIBI | OCHOBBI MaTeMaTHKH, ompoc KoHTpOIB
€CTECTBEHHOHAYYHBI | MAaTEMAaTHYECKOIO (uzuxn, 5 (Temsr 1-2) —
eu aHa/IM3a u BBIYUCINTCIIBHON BOHpOCBI
OOILIEHHKEHEPHBIE | MOJIEIMPOBAHMS, TCXHUKH 1 (Bompoc
3HAHUS, METOJIBI METO/IbI TpOrpaMMHpPOBAHHA Nel-59)
MaTEMaTHYSCKOIO TEOPETUUECKOTO U
aHam3a u AKCIIEPUMEHTATBHOT
MOJICJIUPOBAHUS, 0 HCCIICIOBAaHUS B Ymeer: IIpaxriieckn
TEOPETHYECKOTO 1 npodeCcCuOHATBHON PCLIaTh CTAHAapTHRIC © sallaHni
KCIEPUMEHTAIBHOT | IESITEIbHOCTH. HpodecCHOHaTLHEIC (Tema Nel- C
2 3a/1a4y C IPUMEHEHHEM 30) HTYyarno
0 HCCIICAOBAHNA B o CCTCCTBCHHOHAYYHBIX U HHaA
PO eCCHOHATLHOM OOIICHHKEHEPHBIX 3a71aya
ACATCIIBHOCTH 3HAHWI, METOJIOB (Nel-19)
MAaTEMATUYCCKOTI' O
aHalin3a u
MOACIIUPOBAHUA
Baaneet: [IpakTruecku
HaBbIKaMH € 3a1aHUuA CI/ITya]_[I/IO
TEOPETUIECKOTO U (TeMa Nol- HHAS
OKCIICPUMECHTAJIBHOT'O 30) 3amaua
HUCCIICA0BaHUA 06’LCKTOB
npodeccuoHabHOM (Nel-19)
ACATCIIBHOCTHU
OIK-1 .
3a4er

2. MeToauyeckne MaTepHAaJIbl, ONpeesiolue MpoueaIypbl OlleHUBAHUS

2.1. MeToan4yeckne MaTepuaJibl, ONpeae/siionye npoueaypbl OeHUBAHUS B PAMKAaX
TeKYIIero KOHTPOJIsl yCleBaeMOCTH
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C uenbio ompeneneHHUs YpPOBHS OBJAJACHUS KOMIETCHLUMSIMM, 3aKpEIUICHHBIMHU 3a
JUCLIUIUINHOM, B 3a/laHHbIE IPENOAABATEIEM CPOKH IMPOBOAMUTCA TEKYIIUN U MPOMEXKYTOUHBIN
KOHTPOJIb 3HAHUH, YMEHUH U HaBBIKOB Ka)KJ0I0 00YJaromerocs.

Kpatkasg xapakTepucTHKa MNpOLEAYypbl pealu3aluy TEKYIEro M IMPOMEXKYTOYHOI'O
KOHTPOJIS JUIsl OLIEHKH KOMIIETEHIMH 00yJaroImuxcs MpeaCcTaBiIeHa B TaOIHILIE.

[Tpouieaypa oreHUBaHUS Opranu3zanus AesITeIbHOCTA 00y4Jaromerocs
Brimonuenue npakTUIecKkux | [Ipy BBITOJHEHUW MPAKTHYSCKUX 3aJaHUN/TBOPUYECKUX
3a/IaHHI/TBOPUYECKHUX 3aIaHUM 3aIaHA O0yYarOIIMMCSI HEOOXOAMMO BBIMTOJHUTH BCHO

paboTy corjacHO TEKCTY 3anaHus. Pe3ynbrarsl paboThI
coxpaHuTh B ¢aitnax. [locrme BBIMONHEHUS 3aTaHUS
HEO0OXOMMO  TpernoJaBaTeNlio  MPOJEMOHCTPHUPOBATH
pe3ynbTaThl pabOThl M OBITh TOTOBBIM OTBETUTH Ha
BOIIPOCHIL ¥ NIPOJEMOHCTPUPOBATH  BBIIIOJIHEHUE
OTJIETbHBIX IMYHKTOB 3aJaHus. 3alldTa MPaKTHUYECKUX
paboT OCyIIEeCTBISETCS HAa MPAKTUIECKUX 3aHSTUSX.

Beimonnenue  camocrosrensHou | [Ipu BBIIIOJTHEHUH CaMOCTOSTEIIBHOU paboThI

paboTHI HEO0OXOIUMO  BBHINIOTHUTH BCHO pabOTy COIIacHO
BapHaHTy 3aJaHus. Pe3ynbrarel pabOTBl COXPAHUTE.
[Mocne BBITTOJTHEHHSI 3aJJaHHS HE00X0IUMO

MpernojaBaTesio  MPOJEMOHCTPUPOBATh  Pe3yJbTaThl
paboTel U OBITH TOTOBBIM OTBETHTH Ha BOINPOCHI U
MIPOJIEMOHCTPUPOBATH BBITNIOJTHEHHE OTJENbHBIX
MIYHKTOB 3aJlaHusl. 3allliTa CaMOCTOATEIbHBIX paboT
OCYILIECTBIISIETCS HAa MPAKTUYECKUX 3aHSITUSX.

YcrHbIil onpoc CpenctBo KOHTPOJISl, OpPraHM30BAHHOE KaK CIIeIHalbHas
Oecema mpemnonaBarenss ¢ OOydYalOIIMMCS Ha TEMBI,
CBA3aHHBIE  C  M3y4aeMOM  JUCLMIUIMHOMH, u
paccuyMTaHHOE€ Ha  BbIICHEHHME 00ObeMa  3HAHUM
o0y4Jaromerocsi Mo OINpelIeJIeHHOMY pa3lieny, TeMe,
npobieme U T.1I.

PassepHyTbIit OTBET o0yyaroIerocs JOJDKEH
IIPEICTaBIISATh coboit CBSI3HOE, JIOTUYECKH
nocjenoBaTelbHOe COOOIIeHHE Ha 33JaHHYI0 TEMY,
[IOKa3bIBaTh €r0 yYMEHUE NPHUMEHSATH ONPENEIICHNUS,
MpaBUJjia B KOHKPETHBIX CIIydasiX.

Ilokazarenu s OLEHKM YCTHOIO OTBETa: 1) 3HaHuUe
MaTepuana; 2) IOCIeNOBATEIbHOCTh W3JIOKEHUS; 3)
BJIa/ICHUE peubto u npodeccuoHanbHOM
TepMUHOJNIOTHEH; 4)  TpPUMEHEHHWE  KOHKPETHBIX
MIPUMEPOB; 5) 3HAHUE paHee U3YYCHHOr0 MaTepuana; 6)
YpOBEHb TEOPETHYECKOro aHaiu3a, /) CTeleHb
CaMOCTOSITENILHOCTH;  8) CTENeHb AaKTUBHOCTU B
nporecce; 9) BBINOIHEHNUE PETIAMEHTA.

YpoBeHb  3HAaHHMA  OOYYalOmIErocsl  ONMPEACIISIeTCS
OLICHKaMH «OTJINYHOY, «XOpOLLOY,
«YIOBJIETBOPUTEIILHOY, «HEYAOBIECTBOPUTEILHO.
Kputepun u mkana oueHku npuseneHsl B 1. 3. @oHaa
OLIEHOYHBIX CPEJICTB.
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2.2.MeToanyeckue MaTepuaJlbl, onpeaessironue Npoueaypbl OeHNBAHUS B PAMKaX
MPOMEKYTOYHOM aTTeCTAlMHU

JuddepeHupoBaHHblii 3a4eT— 5T0 ¢dopMa NPOMEKYTOUHOW aTTecTalluu, 3agadeit
KOTOpPOM SIBISETCSI KOMIUIEKCHAsl OLIEHKA YpPOBHEH IOCTMKEHMS IUIAHUPYEMBIX pe3yJIbTaTOB
00y4yeHHMsl 10 JUCLUIUINHE.

JuddepeHMpoBaHHBINA 3a4eT A7 OYHOH (OPMBI MO AUCHUIUIMHE MPOBOAUTCS 3a CUET
4acoB, OTBEIEHHBIX HA U3YYEHUE TUCLHUIIINHBIL.

[Iponienypa npoBeneHHUsI JAaHHOTO OLCHOYHOTO MEPONPUATHS BKIIOYACT B CEOs: OLEHKY
pe3yJabTaTOB TEKYIIETO0 KOHTPOJI YCIIEBA€MOCTH CTyAEHTa B TEUEHHE Iepuoja oOydeHHs IO
JUCLUIINHE.

Jlis monyyeHMs 3adeTa HEOOXOIUMO HMMETh OLEHKH, MOJIyYeHHbIE B paMKax TEKYILIEro
KOHTPOJI YCIIEBAEMOCTH, 110 KaXJA0U TeMe, IIPENYCMOTPEHHON TUCHHUTIIINHOM.

B kpurepun HMTOroBOH OLEHKM YPOBHS IMOAIOTOBKM OOYydYaromlerocs IO AUCLUIUIMHE
BXOJIAT:

YPOBEHb YCBOCHMSI CTYJJIEHTOM MaTepuaia, IpelyCMOTPEHHOI0 pabodel mporpaMMoii;

YPOBEHb MPAKTUYECKUX YMEHHUH, MPOJAEMOHCTPUPOBAHHBIX CTYAEHTOM IIPU BBIIIOJIHEHUU
MPAKTUYECKUX 3aJaHHII;

YPOBEHb OCBOEHUSI KOMIIETEHIINM, TO3BOJIIOIINX BBIITOJHATh IPAKTUUECKUE 3aJaHUS;

JIOTMKa MBIIUIEHUS,, 000CHOBAaHHOCTh, YETKOCTh, IOJTHOTA OTBETOB.

3. OHEHOYHBLIE CPEACTBA, KPUTEPUU N IKAJIA OHEHKHA

TunoBble 32JaHUs JJIsl TEKYIIEro KOHTPOJIS YCIIeBAEMOCTH
Hepeqenb THUNIOBBIX KOHTPOJbHBIX BOIMPOCOB JJIfl IOATOTOBKHA K YCTHOMY OIIPOCY

VYCeTHBIE OIIPOCHI POBOAATCS BO BPEMs JIEKLIMM, IIPAKTUYECKUX 3aHATUNA U BO3MOXKHBI IIPU
MPOBEJCHUN IPOMEKYTOYHOM aTTECTAllMM B KadeCTBE JOMOJHUTEIBHOIO HCHBITAHUS TNpPH
HEJ0CTaTOYHOCTU PE3YJbTAaTOB TeCTUPOBaHUA. (OCHOBHBIE BOIPOCHI JUIsI YCTHOIO OIpoca
JOBOJISITCS 10 CBE/ICHUS 00YYaIOIIUXCS Ha MPEABIAYIIEM 3aHITHH.

Pa3BepHyThIlf OTBET OOydYaromierocst AOJDKEH MPEICTaBIATh COOON CBA3HOE, JIOTMYECKH
MoCeI0BaTeIbHOE COOOILEHHE Ha 3aJaHHYI0 TEeMy, IMOKa3blBaThb €ro yMEHHE NPUMEHATH
oIpezeNeHus, IpaBuja B KOHKPETHBIX CIIydasx.

Tema 1. Mexanuka.

- MexaHuueckoe ABM)KEHUE, ONIPENETICHHUE

- IloctynarenpHoe IBHKEHUE, ONPEICIICHHUE

- BpamarenbHoe 1BUKEHUE, ONIPEECIIEHNE

- Cucremsl 0TCU€Ta, ONPEIETICHUE, TUIIBI

- Ilepememenune matepuanbaoit Touku (M.T.), onpenenenue

- MruoBenHas ckopocts M.T., onpenenenne

- Tpaexropus, onpeneneHue

- Ilyre, onpenenenue

- PaBHOMepHOE nBMXKEHME, ONPEEIIEHUE

- Yckopenue, onpeaenenue, Gopmyia, eTMHUILA U3MEPEHUS

- HopmanbsHoe yckopenue, onpeaenenue, Gopmyrna

- KacarenpHoe (TaHTeHIIMAIEHOE) YCKOpPEHHUE, OTpe/IeTICHUE

- YrnoBoe nepemerienue, popmyina, HanpaBIeHUE

- YrioBas ckopocTh, popMyJia, ONpeeieHne, HalpaBlieHue

- YrnoBoe yckopeHwue, onpeaeneHue Gopmyna

- YrioBasg cCKOpPOCTh BpalleHHs 3eMJIU, YUCIOBOE 3HAUCHHUE

- Cuna, onpenenenue, eqUHULA U3MEPEHUS

- Macca, onpenenenue, eIMHNALIA U3MEPEHUS

- Bropoii 3akon HetoToHa, hopmymnupoka, hopmyina

- Ilepssrii 3akon HeroToHa, popmynupoBka

- Tpernii 3axon HeroToHa, hopmynupoBka, hopmyina

- 3axoH BcemupHoro Tsarorenus, GopMynupoBka, GopMyna
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- Cwuna TsKecTH, ONpe/elIeHne, HallpaBIeHUe, BEIUUNHA
- Bennuuna, onpenenenue, OTIMYHUE OT CUJIBI TSKECTU
- llentpoctpemurenpHas cuiia, HOHATHE, popMyTa
- MowmeHT cuiibl, onpezaeneHue, Gopmyna
- Ilneyo cumel, onpeneneHune
- Mowment unepuuu M.T.
- Bropoii 3akon HeloTOHA 1J14 BpalaTeIbHOTO JBH)KEHUS Tela
- Mowment umnynsca M.T., onpenenenue, popmysa, HapaBIeHUE
- Wmnynsc Tena, onpenenenue, popmyna
- 3aMKHyTas cUCTE€Ma Tell, ONpee/ICHUE
- 3aKOH COXpaHEHHUS UMITYJIbCa CUCTEMBI TeJl, PopMyIHpoBKa, hopmyia
- Kunermnueckas sneprus tena, onpenenenue, Gopmyna
- IloTeHnmanbHas YHEPrus Tena, ONPEACICHUE
- 3aKoH COXpaHEHHUS MOMEHTa UMITyJIbca, PopMyTHUpOBKa
- 3aKoH COXpaHEHUsI MEXaHWYECKOH IHEpTruu, (HOPMYITUPOBKA
- HeunepruanbHble cUCTEMBI, ONIPEACIEHUE
- Cuna uHepruu, onpesaenenue, popmyia, 0COOEHHOCTH
- UentpoOexHas cuia uHEpUUHU, POpMyIia, OCOOEHHOCTH
- Cuna Kopuosnuca, onpenenenue, popmyna
Tema 2. MouiekyasipHas (pu3uKa.
- JaBnenue, onpeaenenue, Gopmysabl
- Temneparypa, onpeneneHue, €AMHULBI U3MEPEHUS

3akon boins-Mapuorra, hopmyria, YCIOBHUS BBITIOJTHEHHS
3akoH ['eii-Jltoccaka, popmyrna, ycaoBUs BBITOTHEHHS
3akon [apms, popMyia, yCIOBHS BBITIOTHEHUS

VYpasaenue Menzeneesa — Kianeiipona

WneanpHbiii ra3, popMynupoBka

3akoH JlanbToHa, hopMynHpoBKa, hopmyia

[TepBoe Havao TepMoIMHAMUKH, (OPMYITHUPOBKA, hopmya
AnmabaTHbIN mporiece

BuyTpenHss sHeprusi cuctemsl, popMyIupoBKa
KonnuecTBo TENIo0ThI, ONpeaesIeHuE,

Crioco0wI Teronepenadn

VY nenbHas, MOJSIpHAS TEIIOEMKOCTH, POPMYITHPOBKH U (DOPMYITBI
VYpasuenue PobGepra — Maiiepa

CwmbIcn yHUBEpCAIbHON Ta30BOM MOCTOSIHHOM
bapomerpuueckas hopmyna

3akon Credana — bonpiimana

KpuTepun u mkaJia onieHMBaHUsI YCTHOIO ONpoca

OTJIMYHO

1) crTymeHT MONHO W3NaraeT Marepuali, JaeT IPaBHIIbHOE
ONPEAEIICHUE OCHOBHBIX ITOHATHI;

2) oOHapyXuMBaeT TMOHMMaHUE MaTepuaia, MOXXET O0OOCHOBATH
CBOU CYXKACHUA, MNPUMCHUTL 3HAHUA Ha IMPAKTHUKE, TPUBCCTU
HEOOXOAUMBbIE TPUMEPHl HE TOJBKO U3 ydyeOHHWKA, HO H
CaMOCTOATCIIbHO COCTAaBJICHHBIC,

3) uznaraer marepual MOCielI0BaTeIbHO U MPaBHWJIBHO C TOYKH
3peHUsl HOPM JINTEPATYPHOTO SI3bIKA.

XOPOIIIO

CTYJICHT Ja€T OTBET, yIOBJETBOPSIONIMNA TEM JX€ TPEOOBAHUSIM,
9TO M ISl OTMETKH, HO JOmyckaeT 1—2 omuOKH, KOTOpPBIE caM Ke
WCIIpaBisieT, U 1-2 HemodeTra B MOCIEAOBATEIIBHOCTH M S3IKOBOM
o OpMIIEHUHU U3TIaraeMoro.

yIIOBJIETBOPUTEILHO

CTyICHT OOHapy)XMBaeT 3HAHWE H TOHHUMaHHE OCHOBHBIX
MOJOXKEHUM JaHHOI TEMBI, HO:
1) wm3maraeT marepuana HEMOJHO M JOIMYCKAeT HETOYHOCTH B
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OTIpeJIeJICHUH MOHATUN WU POPMYITMPOBKE IIPABIUIT,

2) He yMeeT JOCTaTOYHO TIyOOKO M JTOKa3aTeJbHO OOOCHOBATH
CBOU CYXXJCHUSA U ITPUBCCTU CBOU IPUMCPBI;

3) m3maraet mMarepuan HemocjaeI0BaTeIbHO U JOMYCKAeT ONIMOKU
B S13bIKOBOM O()OPMIJICHUH M3JIaraeMoro.

HEYJIOBJIETBOPUTEIBHO | CTYJIEHT OoOHapyKHBaeT HEe3HaHUe OosbIei JacTu

COOTBETCTBYIOIIETO BOIMPOCA, JOMYCKAET OMMUOKUA B (POPMYITUPOBKE
OTpeeNieHu U MpaBui, UCKAXKAIOIIUE UX CMBICH, OECOPSAI0YHO U
HEyBEpEeHHO u3yaraeT Marepuan. OneHKa «HEeYTOBJIECTBOPUTEIBHOY»
OTMEYaeT TaKue HEJOCTaTKU B MOATOTOBKE, KOTOPBIE SIBIISIFOTCS
CEPbE3HBIM MPEMATCTBUEM K YCIICIIHOMY OBJIAJICHUIO MOCIEAYIOIIUM
MaTepUaIOM.

3.2.TunoBble NpaKTHYECKHUE 32aAHUS
Tema: Mexanuka
3agaun
[Tocne ynapa KiItomIKoi maiiba cKoJIb3UT MO JIbAY C MOCTOSIHHBIM yCKOpeHueM. B koHIe
MATON CEKYHJIbI TOCJIe Hayayia JABUKEHUS €€ CKOpOCTh Obuia paBHa 1,5 M/c, a B KOHIIE
IIECTON CEeKYHJIBI Iaitba ocTanoBmIach. C KaKMM yCKOPEHUEM JBHUTallach I1aiba, Kakou
MyTh MPOIIUIA U KaKOBa ObLJIa €€ CKOPOCTh Ha paccTostHUU 20 M OT Hayasa ABMKCHUS?
Teno nanaer BepTUKaNIbHO € BBICOTHI 19,6 M ¢ HyneBON HadaabHOW ckopocThio. Kakoit
nyTh mpoinger teno: 1) 3a mepyro 0,1 ¢ cBoero nBmwkeHwus, 2) 3a nocienHior 0,1 ¢
cBoero aBmwkeHus? COnpoTUBICHUEM BO3/1yXa MPeHeOpeyb.
Teno magaer BEpTUKAIBHO € BBICOTHI 19,6 M ¢ HYJIEBOI HaYaJIbHOM CKOPOCTHIO. 3a KaKoe
Bpems Teno npouaer: 1) mepsbiii 1 M cBoero myrtu, 2) nociaenHuid 1 M cBoero myrtu?
ConpoTuBieHreM BO3lyXa IpeHeopeyb.
Kamenp OpoleH TOpH30HTAIBHO €O CKOpOCThio Swm/c. Ompenenure HOpMajdbHOE M
TaHICHIMAJbHOE YCKOPEHHMs KaMmHs d4epe3 | ¢ 1mocine Havala  JIBH)KCHMS.
ConpoTuBieHHEM BO3lyXa MPEeHEOPEUb.
Kamensr OporieH Topu3oHTaIbHO cO ckopocThio 10 M/c. Haiitm pammyc KpUBU3HBI
TPAacKTOPUHU KaMHs uepe3 3 ¢ mocie Havyana ABukeHus. COnpoTHBIIEHHE BO3JyXa HE
YUHUTHIBATH.
MarepranbHasi TOYKA HAYMHAET JBUIaThCSA IO OKPY)KHOCTH pamuycoM R=25 cm ¢
MOCTOSIHHBIM TaHT€HIUAIBbHBIM yckopeHueM a= 0,5 em/c?. Ompenenure: 1) MoMmeHT
BpEMEHH, TTPH KOTOPOM BEKTOP YCKOPEHHSI  00pa3yeT C BEKTOPOM CKOPOCTH  yrou 45°;
2) yTh, IPOUICHHBIHN 3a 3TO BpEeMs JIBIKYIICHCS TOUKOM.
JluHeiHast CKOPOCTh TOYKH, HAXOJIIecss Ha 000/1€ BpallaroIierocs IUcKa, B TpHU pasa
OoJpllie, YeM JMHEHHAas CKOPOCTh TOYKM, HaXOJsIIeHcs Ha 6 cM OJMKe K €ro OCH.
Onpenenure paanyc Jucka.
Koseco Bpamaercsi ¢ moCTOSHHBIM YIJIOBBIM YCKOPEHUEM 3 pa/:[/cz. Onpenenure paguyc
KoJieca, eciii yepe3 1 ¢ mocie Havana ABM>KeHHS TIOJIHOE YCKOpeHue Kojeca 7,5 M/,
KunemaTnyeckne ypaBHEHMsI JBUIKEHUS JIByX MATE€pUAIbHBIX TOYEK HMMEIOT
BI/I,Z[X1=A1+B1t+C1t2 I/IX2=A2+B2t+C2t2, rneB=B,, C1=-2M/C2, C2=1M/C2. Omnpenenure: 1)
MOMEHT BPEMEHH, Ui KOTOPOTO CKOPOCTU ATHX TOYEK OYAYT paBHBI; 2) YCKOPEHHUS aju
ap/JIs 3TOTO MOMEHTA.

10. SAxoppb 3aeKTpOABHUIaTENd, UMEIOINN 4YacToTy BpaunieHus 50 ¢!, mocne BBIKIIOYCHMS

TOKa, crenaB 628 000poToB, ocTaHOBUIICS. ONpeneauTe YyriIoBoe YCKOPEHUE SIKOPA.

Tema: MoaekyasapHas pu3uKa

3apaun

B cocyne 06bémom 3 - 1073 M HAXOIHUTCS a3 NPy HOPMAJIBHBIX yCioBUAX. Onpenenure
YHUCJIO MOJIEKYJI T'a3a B COCY/I€ U KOHIIEHTPALIMIO MOJIEKYJI.
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10.

10.

['a3 HaxoauTcsl B UMIMHAPE O/ MOPILIHEM MPU HOPMAJIbHBIX yclIoBUsAX. Bo ckoibko pa3
M3MEHHUTCS KOHIIEHTpPAIUS MOJIEKYJ ra3a Mpu yBeIWYeHHH oOBhEMa raza B 5 pa3 mpu
MpeXHEen Temmeparype?

['a3 HaxoauTCcsl B UMIMHAPE O/ MOPLIHEM MPU HOPMAJIbHBIX ycloBUsAX. Bo ckoibko pa3
M3MEHUTCS KOHIIEHTpAIMsl MOJEKyJl Tra3a IpU YBEIMYEHUU TeMIepaTyphl raza 1o
100°Cripu ipeskHeM naBieHuu?

B G6amtone Haxomuiock 10 Kr ra3a nmpu TaBICHUN 107 Ia. Haiiti, Kakoe KOJIMISCTBO ra3a
B3sUIM W3 OaloHa, €CIM OKOHYATeJIhbHOE JaBJICHWE CTall0 pPaBHO 2,510° Tla.
TeMneparypy raza cuutaTh OCTOSIHHOM.

12 r rasa 3aHIMAaioT 066EM 4107 M3npn temreparype 7° C. [locie HarpeBaHus ra3a npu
MOCTOSIHHOM JIaBJICHUU €r0 IJIOTHOCTH CTaja paBHa 6'10™r/em’. To kakoit TeMIepaTyphbl
Harpenu rasz?

B 6annone 06bémoMm 10 1 HaxoauTces renuid mox nasienneM | Mlla u mpu Temriepatype
300 K. ITocne Toro kak u3 Gamrona Obwio B3aTOo 10 T remus, Temieparypa B OamioHe
nonusmwiack 10 290 K. Onpenenute maBieHue reaus, OCTaBIIETOCS B OaJTOHE.

B cocyne o0némMom 2107 M3HaXO,Z[I/ITC5I 0,02 kr azota (N>)moja aaBICHHEM 0,9'105Ha.
Onpenenure CpeAHIO KBagpaTUYHYIO CKOPOCTh MOJIEKYJ Tas3a; YHUCIO MOJIEKYJ,
HaXOJSIIMXCS B COCYJIE; MIIOTHOCTD rasa.

[110THOCTE HEKOTOPOTrO Tasza 5107kr/M’, a CpedHsis KBaJApaTHU4Has CKOPOCTh MOJIEKYII
sToro raza pasHa 600 m/c. Ompenenure AaBlieHHE, KOTOPOE OKa3bIBAET T'a3 HA CTEHKHU
cocyza.

Ornpenenure CpeaHIO KBAJIPAaTUYHYIO CKOPOCTh MOJIEKYJI HEKOTOPOTO ras3a, MJIOTHOCTh
KOTOpOTO TpHU JaBJICHUH 1,1'10°Ta paBHa 0,024xr/m> KakoBa Macca OJHOTO MOJISL 9TOTO
rasa, eClii 3HaueHHUE IUIOTHOCTHU JaHo IpH TeMueparype 27° C?

6r yraekucnoro raza (CO,) u 5t 3akucu azora (NO;) 3anonsstoT cocya oobemom 2°10°
3M°. Haiftu o6iuee 1aBiIeHue B cocyne npu temneparype 400 K.

Tema: KosieOanusi M BOJIHBI

3agaun

YpaBHeHHE JBMKEHHS TOYKH AaHo B Buae x = 0,05sin (2t + m/3)m. Haiitu nepuon,
aMILUTUTYY, HAYaIbHYIO (Da3y, IIUKINYECKYIO YaCTOTYy U YaCcTOTY KoJIeOaHUH.

Hamucatpe ypaBHeHHE TapMOHWYECKHUX KoyeOaHuii Touku ¢ ammuatyaoud 0,1 M, ecnu
HavajbHas ¢a3a paBHa 17/2), a mepuo Koiebanuit 2 c.

Hamucatps ypaBHeHHE TapMOHUYECKUX KOJICOAHWH TOUKH C aMIUIUTYI0N 5 cM, eciu 3a 2
MHUHYTHI coBepiaercs 120 konebanuid, a HauanbHas ¢aza paBHa 60°.

YpaBHeHue JBWXKEHHS TOYkH JnaHo B Buge x = 0,2sin (wt + m/3)m. Haiitu
MaKCHUMaJIbHbIE 3HAYEHHSI CKOPOCTU U YCKOPEHHSI.

Touka coBepiiaeT rapMOHHUYECKHE KoJjiebaHust ¢ amrumutynor 10 cm u mepuoaom 5 c.
Ornpenenutb MaKCUMaIbHYIO CKOPOCTh M MAaKCUMAJIbHOE YCKOPEHHUE.

Onpenenure MakCUMallbHbIE 3HAYEHHUS] CKOPOCTH M YCKOPEHHUS TOUYKH, COBEpIIAIOLIECH
rapMOHUYECKHE KOJICOAHNUS C aMIUTUTYI0U 2 CM U MIEPUOIOM 2 C.

Touka coBepmIaeT rapMOHHYECKHE KOJICOAHWS C MEpUOAOM 8 ¢ M HadaiabHOUW (a3oii,
paBHOl Hymoo. Ormnpexnenute, 3a Kakoe BpeMs TOYKa CMECTUTCA OT IOJIOXKEHHUS
paBHOBECHS HA MTOJIOBUHY aMILIUTYbI.

Touka coBepIraeT rapMOHHUYECKUE Kosebanus ¢ nepuogoM 12 c. Ompenenute, 3a Kakoe
BpeMsI CKOPOCTb TOUKH YBEIMUYUTCS OT HYJIS A0 MOJOBHHBI MAaKCHMaJIbHOTO 3HAYEHUSI.
Touka coBepIraeT rapMOHHUYECKUE KonebaHus ¢ nepuogoM 12 c. Ompenenute, 3a Kakoe
BpeMs YCKOPEHHUE TOUKH YBEJIMUUTCS OT HYJIS 10 TIOJIOBUHBI MAaKCUMAIbHOT'O 3HAYEHUSI.
YpaBHEHHE NBFMOKEHUS TOYKH JaHO B Buje x = Acos (mwt/4). Onpenenure MOMEHTHI
BPEMEHH, MTPU KOTOPHIX JOCTUTAETCS MAaKCUMaJIbHAsl CKOPOCTh TOUKH.

Kputepun u mkaJjia onieHMBaHus NPAKTHYECKOI0 32 JaHUSA

OTJINYHO CTaBUTCHA, CCJIM: CTYACHT CaMOCTOSATCIBbHO W TPABUJIBHO PCIINIT
y4eOHO-TTPO(hEeCCHOHATIBHYIO 3a/auy, YBEPEHHO, JIOTUYHO,
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MIOCJIEA0BATENbHO M ApPryMEHTHPOBAHO M3jarajl CBOE pEIIEHUE,
UCHOJIb3Ysl U3yYCHHbIE TOHSTHS.

XOPOIIIO CTaBUTCS, €CIIH: CTYACHT CAMOCTOSITEIIbHO U B OCHOBHOM ITPaBHIILHO
pent yaeOHO-TTpoecCHOHANIBHYIO 3a/1a4y, YBEPEHHO, JIOTHYHO,
MOCJIeIOBATEIBHO M apTyMEHTHPOBAHO H3JIaraj CBOE peIleHHe,
UCTIONB3Ys N3yYCHHBIC TOHSITHS.
YIIOBIIETBOPUTEIBHO | CTAaBUTCS, €CIM: CTYICHT B OCHOBHOM pEIIMI  y4eOHO-

npoeCCHOHATBHYIO 33/1a4y, JOIMYCTHUJI HECYIIECTBEHHbIE OLINOKH,
cnabo apryMEeHTHpOBAJl CBOE DEIICHHE, WCIOJb3ys B OCHOBHOM
W3YYCHHBIC TIOHSATHUS

HEYJIOBJIETBOPUTEIBHO | CTABUTCS, €CIIH: CTYACHT HE PelIil yueOHO-Ppo(dhecCHOHATbHYIO

3a1auy.

Tunosble 3a1aHNs 1)1 TPOMEKYTOYHOT0 KOHTPOJIS

IlepeyeHb THIIOBBIX KOHTPOJIBHBIX BOIIPOCOB /UIsI YCTHOI'O ONPOCA HA NIPOMEKYTOYHOM

arrecraunu (aud.3auyer)

Tema 1. MexaHnuka.

NN R LD =

Benuunna, onpenenenue, OTINYUE OT CHIIbI TSXKECTH

BpamarensHoe qBUKECHHE, OTIPEACTICHUE

Bropoii 3akon HeloTOHA i1 BpalaTeIbHOTO JBH)KEHUS Tela

Bropoii 3akon HeioToHa, hopmynrpoBka, hopmyina

3akon BcemupHoro tarorenus, GpopMynupoBka, GopmMmyna

3aK0H COXpaHEHHS UMITYJIbCa CUCTEMBI Tell, POPMYIUPOBKa, popmyma
3aK0H COXpaHEHHS MEXaHUYEeCKOU YHEPrur, (popMyIHpoBKa

3aKOH COXpaHEHHUS] MOMEHTa UMITYJbca, (POPMYIHPOBKa

9. 3amkHyTas cucTeMa Tell, ONpee/IEHUe

10. Ummtynibe Temna, onpeneneHue, GopMyna

11. KacarenbHoe (TaHT€HLIMAIBHOE) YCKOPEHHE, ONIpeieNiCHrE
12. KuneTtnaeckast sHEpTHUs TeJa, onpeaenenue, popmyna

13. Macca, onpeneneHue, equHULA U3MEPEHUS

14. MruosenHas ckopocts M.T., onpenenenne

15. Mexanuueckoe ABMKEHUE, ONIPEIETICHUE

16. MomenT umnynbca M.T., onpenenenne, popmyiia, HarpaBiaeHHE
17. MomenT unepuuu M.T.

18. MomeHT cuitbl, onpeieiieHue, popmyna

19. HennepumanbHble CUCTEMBI, OIPEEIIEHNE

20. HopmanibHOE yCKOpEHHeE, ornpeesienne, hopmyia

21. Ilepssiit 3akoH HeloTOHA, popMynInpoBKa

22. Ilepemenienue matepuanbHoit Touku (M.T.), onpenenenue
23. Ilneyo cuibl, onpeneneHue

24. TloctynarenbHOE ABUKEHUE, ONPEICIICHUE

25. IloreHumanbHas SHEPrus Tela, ONpeneIcHUE

26. Ilyts, onpenenenue

277. PaBHOMEpPHOE IBUKEHUE, OIIPEEICHNE

28. Cwia unepiuu, onpenenacHue, Gopmyna, 0COOCHHOCTH
29. Cuna Kopuonuca, onpenenenue, popmyna

30. Cuna TsKeCTH, ONpeIeTICHUE, HalpaBJICHNUE, BETMYMHA
31. Cuna, onpenenenue, eqUHULA U3MEPEHUS

32. Cucrembl OTCUETA, OIIPEACIICHUE, TUIIbI

33. TpaexTopusi, onpeneneHue

34. Tpernii 3akoH HeroToHa, hopmynupoBka, hopmyia
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35. YrnoBas CKOpOCTh BpallleHHs] 3eMJI1, YHCIIOBOE 3HAYEHUE
36. YrnoBas ckopocTh, popMyIia, onpeeneHue, HapaBieHue
37. YrnoBoe nepemenienue, popmyiia, HarrpaBIeHUE
38. YrnoBoe yckopenue, onpeneneHue Gopmyna
39. Yckopenue, onpezenenue, popmyia, equHUIIA U3MEPECHUS
40. LenTtpoOexHas cuiia HHEPIHUH, GOpMyIIa, OCOOCHHOCTH
41. llenTpocTpeMuTeNbHAs CHIa, TOHATHE, (GopMyIia
Tema 2. MouiekyasipHas (pu3uKa.
1.AnnabaTtHbIi TIporiece
2.bapomerpuueckas popmyna
3.BayTpeHHsst 3Heprusi CUCTEMBI, POPMYITHpPOBKA
4.JlaBnenue, onpeneneHue, GopMyIibl
5.3akon botinsg-Mapuorra, hopmysa, ycIoBUs BHITTOTHEHUS
6.3akoH [eii-Jlroccaka, popmyina, ycaoBUs BBITOTHEHHS
7.3akon JlaneToHa, hopmMyaupoBKa, hopmysa
8.3akon Credana — bonmpiimana
9.3akon Illapms, hopmyna, yCIOBUS BBITIOJTHEHHS

10.
11.
12.
13.
14.
15.
16.
17.
18.

WneanbHblii ra3, opmynupoBka

KonmuecTBo TemIoTHI, onpeneneHue,

[lepBoe Havano TepMoIMHAMHKH, (HOPMYITUPOBKA, (popmyia
CMBICHT YHUBEPCAJIBbHOW ra30BOil TOCTOSTHHOM

Crioco0sI Teronepenayn

Temneparypa, onpeeneHne, eAMHULBI H3MEPEHHS

VY nenbHast, MOJISIpHAs TEIIOEMKOCTH, POPMYIUPOBKU U (POPMYIIBI
VYpasuenue Menaeneera — Knanelipona

VYpaBuenue Pobepra — Maiiepa

CI/ITyaI[I/IOHHBIe 3aJavYu AJad HpOMe)ICYTO‘IHOﬁ aTTeCTalluu

[Tocne ynapa KItomKoi maiida cKoJIb3UT MO JIbAY C MOCTOSIHHBIM yCKOpeHueM. B koHIe
MATON CEKYHJIbI TOCJIe Hayayia ABUKEHUS €€ CKOpPOCTh Obuia paBHa 1,5 mM/c, a B KOHIIE
IIECTON CEeKYHJIBI Iaitba ocTanoBmiIach. C KaKMM yCKOPEHUEM JBHUTrallach IIaiba, Kakou
MyTh MPOIIUIA U KaKOBa ObLJIa €€ CKOPOCTh Ha paccTostHUU 20 M OT Hayasa ABMKCHUS?
Teno nanaer BepTUKaNbHO € BBICOTHI 19,6 M ¢ HyneBol HadaabHOUW ckopocTho. Kakoit
nyTh mpoiger teno: 1) 3a mepyro 0,1 ¢ cBoero nBmwkeHwus, 2) 3a nocienaior 0,1 ¢
cBoero aBmwkeHus? COnpoTUBICHUEM BO3/1yXa MpeHeOpeyb.

Teno magaer BEpTUKAIBHO € BBICOTHI 19,6 M ¢ HYJIEBOM HaYaJIbHOM CKOPOCTHIO. 3a KaKoe
BpeMs Teno npouaer: 1) mepsbiii 1 M cBoero myrtu, 2) nociaenHuid 1 M cBoero myrtu?
ConpoTuBieHreM BO3lyXa IpeHeOpeyb.

Kamenpb OpoleH TOpH30OHTAIBHO €O CKOpOCThIO Sw/c. Ompenenure HOpMajlbHOE M
TaHTC€HIMAJbHOE YCKOPEHHMs KaMmHs d4epe3 | ¢ 1mocie Hadala  JIBHOKCHMS.
ConpoTuBieHHEM BO3lyXa NMPEeHEOPEUb.

Kamens OpormieH TOpu3oHTaIbHO cO cKopocThio 10 M/c. Haiitm pammyc KpUBU3HBI
TPAcKTOPUU KaMHs 4epe3 3 ¢ mocie Hadana ABM)KeHHsA. CONpOTHUBIEHUE BO3JyXa HE
YUHUTHIBAT.

MarepranbHas TOYKA HAYMHAET JBUIaThCSA IO OKPY)KHOCTH pamuycoM R=25 cm ¢
MOCTOSIHHBIM TaHT€HIUAIBbHBIM ycKopeHueM a= 0,5 em/c?. Ompenenure: 1) MoMmeHT
BpEMEHH, ITPH KOTOPOM BEKTOp YCKOPEHHSI  00pa3yeT C BEKTOPOM CKOPOCTH  yrou 45°;
2) myTh, IPOUICHHBIHN 3a 3TO BpEeMs JIBIKYIICHCS TOUKOM.

JluHeitHast CKOPOCTh TOYKH, HAXOJIIecs Ha 000/€ BpallaroIierocs IUcKa, B TpHU pasa
OoJpllie, YeM JMHEHHAas CKOPOCTh TOYKH, HaXOJsIIeHCs Ha 6 ¢cM ONMKe K €ro OCH.
Onpenenure paanyc Jucka.

Koseco Bpamaercsi ¢ moCTOSHHBIM YIJIOBBIM YCKOPEHUEM 3 pa/:[/cz. Onpenenure paguyc
KoJieca, eciii yepe3 1 ¢ mocie Havana JABM>KeHHS TOJIHOE YCKOpeHue Kojeca 7,5 M/,
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10.

11.

12.

13.

14.

15

16.

17.

18.

19.

Kunemaruueckue YpaBHCHUA ABUKCHUSA ABYX MaTepuajlbHbIX TOYECK HUMCHOT
BI/I,Z[X1=A1+B1t+C1t2 I/IX2=A2+B2t+C2t2, raeB=B,, C=-2m/c", C2=1M/C2. Omnpenenure: 1)
MOMEHT BPEMEHH, Ui KOTOPOTO CKOPOCTU ATHX TOYEK OYAYT paBHBI; 2) YCKOPEHHUS aju
Ay AJIs1 3TOTr0O MOMCHTA.

SIkopb 3neKTpoaBUTATENsSl, UMEIOMIMN 4acToTy BpaieHus S50 ¢!, mocne BBIKIIOYCHMS
TOKa, crenaB 628 000poToB, ocTaHOBUIICS. OINpeneauTe YyriIoBoe YCKOPEHUE SIKOPA.

Omnpenenure HanbosIee BEPOSTHYIO CKOPOCTh MOJEKYJ rasa, INIOTHOCTh KOTOPOTO MPH
nasiaennu 40 xI1a cocrasisger 0,3 SKr/MC.

Onpenenure Haubojiee BEPOSATHYIO, CPEAHIOID apU(PMETHYECKYI0 U  CPEIHION
KBaJIpaTUUHYIO CKOpocTH Mouiekyi a3ota (N») npu 300 K.

[Ipn kakoi Temmeparype cpemHsis KBaapaTH4IHash CKOPOCTh MoJiekyn kuciopoaa (O,)
Oosble X Hanbosee BeposTHOM ckopocTu Ha 100 m/c.

Omnpenenure cpeAHIO apupMETHUYECKYI0O CKOPOCTh MOJIEKYJ rasza, €cild M3BECTHO, YTO
UX CPEIHss KBaJIpaTUYHasi CKOPOCTh 1 Km/c.

. Cmecw temust (He) u aprona (Ar) maxomutces mpu temreparype 1200 K. Onpenenure

CPEIHIOI  KBaJpaTUYHYI0 CKOPOCTh W CPEOHIOK  KUHETHUYECKYI)  DHEPTHIO
MOCTYMATELHOTO JABM)KEHUS aTOMOB TEJIHSI U aproHa.
Hcnonb3yst 3akoH pacmpefeNieHuss MOJIEKYT HICallbHOTO ra3a IO CKOPOCTSM, HaWTh
dbopmyny Hanbosiee BEpOATHONW CKOPOCTH.
Hcnonb3yst 3akoH pacmpefeNeHuss MOJIEKYT HICallbHOTO ra3a IO CKOPOCTSM, HaWTh
CPEIHIOI0 apU(PMETHIECKYIO CKOPOCTh MOJICKYIL.
Hcnonb3yst 3akoH pacmpefeNieHuss MOJIEKYT HICallbHOTO ra3a IO CKOPOCTSM, HaWTh
CPEIHIOI0 KBA/IPATHYHYIO CKOPOCTb.
Hcnonb3yst GyHKIUIO pacrpepeneHuss MOJEKyN WAeaTbHOTO ra3a 1Mo JHEpPrusiM, HalTh
CPEIHIOI0 KHHETUYECKYIO DHEPTUIO MOJICKYI.

Kputepuu u mxkaJia oneHku JuddepeHIIHPOBAHHOIO 3a4€Ta N0 TUCIUILINHE

OneHka XapakTepuCTHKH 0TBETA 00y4aouerocst

OtnnuHO - CTYAEHT TJyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN

Marepual;

- YBEPEHHO, JOTWYHO, MOCIEIOBATEIBHO U TPAMOTHO €ro
H3JIaracT;

- ONHpasIChb HA 3HAHUSA OCHOBHOW W  JIONOJHHUTEIbHOMU
JUTEpPATyphl, TECHO TMPHUBSA3BIBAET YCBOCHHBIC HAy4YHBIE
MOJIOKEHUS C TPAKTUYECKON JEATEIbHOCTbIO;

- yMeno OOOCHOBBIBAET M apTyMEHTHUPYET BBIIBUTAEMBIC HM
HJICH;

- JIeJIaeT BBIBOALI M 000OIIECHHS;

- ¢cBOOOIHO BIaJ€eT CUCTEMOM MMOHATHI 110 TUCIUILINHE;
-IIPAaBWJIBHO PEIIWJI CUTYallHOHHYIO 3a/1a4y.

Xopoiio - CTYACHT TBEPAO YCBOMWJI IIPOrPaMMHBIN MaTepuai, rpaMOTHO U

M0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPaTypHl;

- HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

- YBS3bIBa€T  YCBOGHHBIE  3HAHUSA C  NPAKTUYECKOU
JIeSITEIILHOCTBIO;

- AQpryMEHTUPYET HAyYHbIE MOJIOKECHUS;

- JIeJIaeT BBIBOALI M 000OIIECHUS;

- BJaJCCT CUCTEMOM ITOHATHH MO JUCITUIIINHE;

-IIPABWJIBHO PEIIWJI CUTYAlIHOHHYIO 3a/1a4y.

VY 10BIIETBOPUTENTHHO - CTYAIGHT YCBOWJI TOJBKO OCHOBHOM MPOTPAMMHBIA MaTepua,

[I0 CYLIECTBY H3JIaraeT €ro, ONHpasChb Ha 3HAHUS TOJBKO
OCHOBHOM JIUTEPATYPBHI;

- JIOIIyCKaeT HECYLECTBEHHbIE OIIUOKHN U HETOUHOCTH;

- WCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHUU
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3HAHUMH;

- ¢1a00 apryMeHTHPYET Hay4HbIE MTOJIOKEHMS,;

- 3aTpyAHsieTcs: B OPMYIMPOBAHUH BBIBOJIOB U 0000IIECHUH;
- YaCTUYHO BJIQJIEET CUCTEMOM MOHATHH MO JUCLUIUINHE;

- C 3aTPYAHEHHUSIMH PELIIJ CUTYallMOHHYIO 33/1a4y.

HeynoBnerBoputensHo - CTYHGHT HE YCBOWJI 3HAUUTEIbHOW YacTU MPOTrPaMMHOIO
MaTepuana;

- JIONYCKaeT CYIIECTBEHHbIE OIIMOKM M HETOYHOCTH WpHU
paccMoTpeHu# mpoodiem;

- HUCIBITBIBAET TPYJHOCTH B MPAKTUYECKOM MNPUMEHEHUU
3HAHUMH;

- HE MOXKET apryMEHTUPOBATh Hay4HbIE MOJOKECHHUS;

- He (hOpMYIHPYET BBHIBOJIOB U 00OOIIICHMIA;

- HE pellnyl CUTYallHOHHYIO 3a7a4uy

[Iporpamma coctasieHa B coorBeTcTBuH ¢ TpeboBanusmu ®I'OC BO no HanpaBieHHIO
noarotoBku 09.03.03 Ipuknaanas nHPpOpMATHKA.
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