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1 UICXOJHBIE TAHHBIE 1 KOHEUHBIN PE3YJBLTAT U3YUEHUS
JUCHUATIIMHBI (MOAYJIS)

1.1Heab n3yvyennsi TMCUMILIUHBI (MOYJIf)

[lenpt0o wW3y4YeHUS UCHUIUIMHBI SBISETCS (OPMHUPOBAHHUE IIEIOCTHOTO
MpeACTaBICHUs] O (U3MYECKUX 3aKOHAX OKPYXKAIOIIETO MHpPAa B UX CIUHCTBE H
B3aMMOCBSI3M, 3HAKOMCTBO C HAay4YHbIMM METOJAaMHU MO3HaHUS, (OPMUPOBAHUE Y
CTYJIEHTOB TOJJIMHHO HAy4YHOIO MHUPOBO33PEHUS, MPUMEHEHHE TOJIOKESHHM
byHaaMeHTaIbHOW (U3UKKA TPU CO3JAHUU M pealr3aldyd HOBBIX TEXHOJIOTHH WU
TEXHUKHU.

1.2 3apgaumn AUCHUILINHBI (MOLYJIs1)

— H3Yy4YEHHUE 3aKOHOB OKPYKAKOLIEr0 MUpPa B UX B3aUMOCBS3H;

— oBiajgeHue (yHAAMEHTAJIbHBIMU NPUHIUIAMH W METOAaMH pelleHus
HAy4YHO-TEXHUYECKHUX 3a/1a4;

— (OopMHpPOBAaHHME HABBIKOB 10 MPUMEHEHUIO MOJIOXKEHUN (pyHAaAMEHTaIbHOU
¢U3MKK K TPaMOTHOMY HAyYHOMY AaHAJIM3Y CUTyalluid, ¢ KOTOPHIMH HHXKEHEPY
IIPUXOAUTCS CTAIKUBATHCA IPU CO3JaHUU HOBOWM TEXHUKH U HOBBIX TEXHOJIOTH;

— OCBOCHHE OCHOBHBIX (PU3UYECKUX TEOPUH, MO3BOJSIOUIMX OMHCAThH
ABJIICHUsSI B IIPUPOJE, U IPENEIOB NPUMEHMMOCTH ITHUX TEOPUH I PEIICHHUS
COBPEMEHHBIX U NIEPCIEKTUBHBIX TEXHOJIOIMYECKHX 3a1a4;

— (OopMHpPOBaHHE y CTYICHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUDA;

— O3HAaKOMJIEHHE CTYJEHTOB C HMCTOpHUEH W JIOTHUKOW pa3BUTHUS (PU3UKU U
OCHOBHBIX €€ OTKpBITUH, C MEPEJOBBIMU HMCCIECAOBAHUSAMH B 00JIACTH (PU3NYECKOU
HAayKH;

— BBIpa0OTKa Yy  CTYJEHTOB HABBIKOB  CaMOCTOATEIbHONW  ydeOHOMU
NESTEIbHOCTH, PA3BUTUE Y HUX [TO3HABATENBHBIX TOTPEOHOCTEN.

1.3 Mecto aucuuninnbl (MoayJs) B ctpykrype OIl BO

JlucoumianHa OTHOCHUTCS K o0s3arenpbHOM 4YacTu bioka 1. JIMCHUIIIAHBI
(Momynu) oOpa3oBaTeIbHON TPOTPaMMBL.

1.4 O0bem mucHUIIHHBI (MOLYJISI) M BUABI Y4eOHOH padoThl

O0beM uCHMIUIMHBL (MOZAYJII) B 3a4€THBIX E€IUHULAX C YyKa3aHUEM
KOJIMYECTBAa AaKaJeMUYECKUX 4YacoB, BBIJIEICHHBIX Ha KOHTAaKTHYI0 paloTy
oOyyarommxcsi ¢ TmpenojgaBareiieM (IO BuAaM y4eOHBIX 3aHATHM) M Ha
CaMOCTOSITEIIbHYIO pa00Ty 00y4Jaromuxcs MpeacTaBiieHbl B Tabmauie 1.1
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Tabmuma 1.10

O06beM TUCHMIUTMHBI (MOYJIS) JIJ1st 3a04HOM (POPMBI 00yUEHUSI
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1.5 IlepeueHb IIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHMs MO IUCHMILINHE

(MoayJ1r0)
[Ipomecc n3ydeHus TUCIUILTAHBI HAPaBJICH Ha (POpMUPOBAHNE KOMIIETEHITUH,

MPEICTaBICHHBIX B TabmuIe 1.2.

dopMUpyeMble KOMIIETEHIIUN

Tadmuma 1.2

Koxn |[HamMeHoBaHHME KOMIIETEHIIUN
Nunukatopsl noctuxenus:  |[Imanupyembie pe3yabTaThl
KOMIIET .
KOMIIETEHIINH o0yuyeHHs
CHIIMH
YK-1 | Cnocooben ocywecmename NUJ-1yk-1 - AHanmusupyer 3HaeT OCHOBHEIC ITOHATHS,

NOUCK, KDUMUYECKUI AHAIU3
u cunmes ungopmayuu,
HPUMEHAMb CUCHEMHDBLIL

n00X00 01 peuwieHus
nocmaenenHIx 3a0ay

IIOCTABJICHHYIO 331a4y U
OCYIIECTBIISIET TTOUCK
UH(POPMAIIH JIJISI €€ PEIICHNUS

HN-2yxk-1 - [IpumeHnsier MeTo b
KPUTUYECKOTO aHAIIN3a U CUHTE3a
npu paboTe ¢ uHpopMaIHei

N -3yk-1 - PaccmarpuBaer
npe/yIaraeT BO3MOXKHBIC
BapHAHTHI PEIICHUS
MIOCTABJICHHOM 3a]]a4¥l HA OCHOBE
IMMPUMCHCHUA CUCTCMHOI'O
MOIX0/1a

3aKOHBI, TEOPHH (PU3HKH U
BO3MOXKHOCTH
NPUMEHEHUS MIPH PEIICHUH
IIOCTABJICHHBIX 3a7a4

ux

Ymeer MPUMEHSITh
OCHOBHbIE MTOJIOKEHHUS
byHIaMEHTATBHOU

¢u3uKn K TpaMOTHOMY
HAYYHOMY aHau3y

CUTyallull TIpU pELICHUHU
IIOCTaBJICHHBIX 3a/1a4

Baaneer teopeTnueckumMmu
METOaMH aHaJIH3a
(bU3UYEeCKUX SIBICHUH,
pacUYETHBIX POIEIYp
QITOPUTMOB, HauboJIee
HIUPOKO TIPUMCHSIECMBIX B
dusuke.




2 COAEP KAHUE JUCIUIIVIMHBI MOAYJIs)

2.1 CTpyKTypa AUCHUILIHHBI (MOXYJINA)

ConepxaHue JUCHUIUIMHBL  (MOIYJs), CTPYKTYpPUPOBAaHHOE IO TeMaMm
(pa3nenaMm), ¢ yKa3aHHMEM OTBEIEHHOI'O Ha HUX KOJIMYECTBA aKaJIEMHYECKUX YacOB U
BUJIOB YueOHOM paboThI mpuBeIeHbI B Ta0uIe 2.1.

Ta6numa 2.1
Paznens qucuumauHbl (MOIyJis) M BUABI y4eOHOM paOOThI
KonraktHas pabora < .
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1 cemecTp
Pazoen 1. Bseoenue. Mexanuxa.
Tema 1.1 Kunemaruka 16 2 2 12
MOCTYNaTeIbHOTO U BpalaTeIbHOTO
JIBUKCHHS
Tema 1.2 Jlunamuka 32 4 4 24
MOCTYNATENLHOTO JIBIKEHUS
Tema 1.3 JInnamuka BpamarenbHoro | 22 2 6 2 12
JIBUKCHHS
Tema 1.4 OcHOBEI clieIAAILHON 16 2 2 12
TEOPUU OTHOCUTEILHOCTH
Pazoen 2. Ocnosvt MOJEKYAAPHOU PUUKU U MEPMOOUHAMUKU.
Tema 2.1 MonekynspHo- 20 2 4 2 12
KUHETHUYECKasi TEOPHsl UJIeaNbHbBIX
ra3oB
Tema 2.2 OCHOBBI TEPMOJIMHAMUKH. 16 2 2 12
Tema 2.3 Mexanuueckue konebanust | 22 2 6 2 12
Y BOJIHBI
[IpomexyTouHasi aTrecrarus 36 2,3 33,7
(9K3aMeH)
HToro 3a cemectp 180 16 16 16 2,3 129,7
2 cemecTp
Pazoen 3. Inekmpuuecmeo.
Tema 3.1 DnektpoctaTuueckoe noje | 22 2 6 2 12
U €r0 XapaKTepUCTUKU
Tema 3.2 [TpoBogHUKY U 16 2 2 12
JIMDJICKTPUKH B AJIEKTPUIECKOM T10JIe
Tewma 3.3 3aK0HBI IOCTOSTHHOTO 20 2 4 2 12
AJIEKTPUIECKOTO TOKA




Pazoen 4. Maznemu3szm.

Tema 4.1 MarauTHoe 1ose u ero 16 2 2 12
XapaKTePUCTUKHU
Tema 4.2 DnekTpoMaraHuTHast 16 2 2 12
WHIYKIIHS
Tema 4.3 MarauTHsle CBOWCTBa 22 2 6 2 12
BEI[ECTBA
Tema 4.4 OcHoBbl Teopun Makcpeiia| 16 2 2 12
JUTSL JIEKTPOMArHUTHOTO MOJIst
Tema 4.5 DnekTpoMarHuTHbIE 16 2 2 12
KOJIcOaHHS U BOJIHBI
[IpomexyTouHas aTTecTanus 36 2,3 33,7
(9K3aMEH)
HToro 3a cemectp 180 16 16 16 2,3 129,7
3 cemecTp
Pa3zoen 5. Boanoeasa u keanmoeas onmuka.
Tewma 5.1 UnTepdepenmus u 22 2 6 2 12
JUQpakLus cBera
Tema 5.2 Ionspuzanus u qucnepeust | 20 2 4 2 12
CBeTa
Tewma 5.3 KBaHTOBBIE CBOMCTBA 22 2 6 2 12
U3JIyYeHUs
Pazoen 6. dnemenmovl K6AHMOBOU PUUKU ANMOMOB U MOIEKY]T
Tema 6.1 Teopus atoma Bogoponamno | 16 2 2 12
bopy
Tema 6.2 DneMeHTbI KBAHTOBOU 16 2 2 12
MEXaHHUKHU
Tema 6.3 DneMEeHTHI COBPEMEHHOM 15,7 2 2 11,7
(HU3UKH aTOMOB U MOJIEKYI
Pazoden 7. Inemenmul huzuku amomno2o a0pa u 31eMeHmMapHbvix Yacmuy
Tema 7.1 OcHoBBI pu3uKH aToMHOrO | 16 2 2 12
aqapa
Tema 7.2 DneMeHTapHbIE YaCTUIIbI 16 2 2 12
[IpomexxyTounasi arrecrauus (3auet)| 0,3 0,3
HToro 3a cemectp 144 16 16 16 0,3 95,7

2.2 Coaep:xaHue pa3aeoB TUCHUILINHBI (MOLYJIs1)

Pa3znen 1. BBenenune. Mexanuka.

Tema 1.1. KunemaTuka noctynaresibHOrO M BpallaTeIbHOIO JIBUKEHUS.

®dusuka B CHUCTEME €CTECTBEHHBIX HayK. OOIIas CTpyKTypa U 3ajadd
quctuIuinHbl «Pusnkay. Cuctemsl equHUI pu3nueckux BeanurH. Kpatkas uctopus
buznyeckux uAeH, KOHUENIMH U OTKpbITHH. Pu3Nka U HAYYHO-TEXHUUECKUN
nporpecc.

OCHOBHBIE KMHEMAaTHYECKHUE XAPAKTEPUCTUKHU ITOCTYIATEIBHOIO JBHKCHUS:
CKOpOCTh M yCKOpeHHue. HopManibHOE M TaHreHIuMaabHOE yckopenue. Kunemartuka
BpAIllaTEIIbHOTO JBHKEHUS: YIJIOBas CKOPOCTh M YIJIOBOE YCKOPEHHE, MX CBA3b C
JIMHEMHOW CKOPOCTBHIO U YCKOPEHUEM.



Tema 1.2. JIluHaMKKa MOCTyNnaTEIbHOIO IBHKEHUS

3akonbl HetoToHa. Cuiia, Macca, umiyibc. IHepuuanbHble U HEMHEPIIUATIbHbIE
cuctembl orcuera. Cuiibl B MEXaHHWKE (TSKECTU, TPEHHS, YIPYroCTH). 3aKOH
BCEMHUPHOro TAroteHus. LleHTp wmacc cucteMbl MaTE€pUAIBHBIX TOYEK, 3aKOH
JBM>KECHUS LIEHTPA Macc.

Pabota cunbl. Kunetnueckas u noreHuuanbHas sHeprus. KoncepBaTuBHbIE U
HEKOHCEPBATHUBHBIE CHJIBL. MOIIHOCTh. 3aKOH COXPAaHEHUs HMIYJbCa. 3aKOH
COXpPAaHEHMUS IMIOJHOM MEXaHMYECKOM OHHEPruuM B TMOJIE MNOTCHUMAJIBHBIX CHIL.
PeakTuBHOE NBUKEHUE.

Tema 1.3. /[unaMyKa BpalaTeabHOTO ABHKEHUS

MomeHT cumibl. YpaBHEHHME MOMEHTOB. MomeHT wuHepuuu. Teopema
[lIreitnepa. OCHOBHOE YpaBHEHWE IWHAMHUKH BPAlIATEIbHOTO JIBUKEHUS TBEPAOTO
TeJIa C 3aKPEIJICHHOM OCBhIO BpallleHUsl. MOMEHT UMITYJIbCa MAaTEPUAIBHOW TOYKHU U
TBeporo Tteja. PaboTa ¥ MOIIHOCTH BpalllaTelIbHOTO JBWkKeHUA. KuHernueckas
DHEPIrusl BpAIATEIbHOIO JBWKEHHA. 3aKOH COXPAaHEHHMS MOMEHTAa HMITyJbCca
MEXAHUYECKON CUCTEMBI.

Tema 1.4. OCHOBBI crieIIMATILHON TEOPUU OTHOCUTEIIBHOCTH

[Ipunnun  oTHOCUTENbHOCTH ©  TipeoOpa3zoBanust [amunes. [loctymatsr
crnenuanbHoi Teopun otHocuTenbHOCTH (CTO) DiiHmreitHa. OTHOCUTEIBHOCTD
OJIHOBpEMEHHOCTH U TmpeoOpa3zoBanusa Jlopenua. Ilapagokchl peasiTUBUCTCKOU
KMHEMAaTUKHU: COKpPAIIEHUE JIJIMHBI U 3aMEJJIEHUE BPEMEHM B JIBMKYILIUXCS CUCTEMax
orcuera. PemaruBucrckuii ummynbsc. Bzaumocsssb Maccsl u 3Heprun B CTO. CTO u
sAIepHasl SHEPTETUKA.

Pa3znes 2. OcHOBBI MOJIEKYJISIPHOM (DPU3UKH U TEPMOTUHAMMKH.

Tema 2.1. MonekynsipHO-KUHETHYECKAs TEOPUS UJICATIbHBIX Ta30B

VYpaBHeHUEe coCTOsIHUA WAcaJIbHOro rasa. M3ompoueccel B razax. OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKON Teopuu raza. CTeneHu cBOOOJbI MOJEKYI
(moctynaTenbHble,  BpaujaTelbHble,  KojeOarenbHble).  CpeaHssi — sHeprus
MHOT0aTOMHOM MOJIEKYJIBL.

SBnenus mepenoca: muddys3usi, BHyTpeHHEE TPEHHE W TEIIOMPOBOIHOCTb.
OcHoBHBIC ypaBHEHUS U KO PHUITMEHTHI SBICHUI MTepeHOca.

Pacripenennenne MakcBema id MOAYJAST U IPOEKIUKA CKOPOCTH MOJEKYJI
ujeanbHoro raza. Pacnpenenenue bonbiimana u 6apomerpuueckast popmyia.

Tema 2.2. OCHOBBI TEpPMOJMHAMUKH.

TepmoanHaMuueckue (QyHKIMU COCTOSIHUS. PaBHOBECHbIC M HEPABHOBECHBIC
COCTOSIHUSI M Tpollecchl.  BHyTpeHHsi1  SHeprus  cuctembl.  Paborta
TepMoAMHaMU4ecKor  cucteMbl.  KomumuectBo — Teruorsl.  llepBwlii  3aKOH
TepMOoAMHAMUKH. [IpuMeHeHne nepBoro 3akoHa TEPMOJAMHAMUKU K H30IPOLECCAM.



TennoeMkocTn ras3os. YpaBHeHne Mariepa. AnnrabaTHbIMI IPOLIECC.
[TomuTponuuecknii mpouecc.

HeoOpatuMoCTh TEIIOBBIX TPOIECCOB. DHTpomusa. Bo3pactaHue >HTpONUU
IIPM  HEPABHOBECHBIX Mpoueccax. BTopou 3akoH TepMoaAMHAMUKHU. ['paHuLbI
MIPUMEHUMOCTH BTOPOT0 3aKOHA TEPMOJANHAMUKH. TpeTHil 3aK0OH TEPMOIUHAMUKH.

Terutossie aurarenu u ux KIIJ. Tepmoagunamuueckue nukibl. [ukia Kapho.

Tema 2.3. Mexannueckue KojieOaHUsI U BOJIHbI

Koneb6arenbHoe nukenue. @opMyIibl 11 CMEIIEHHSI, CKOPOCTH, YCKOPEHUS U
WX B3aMMOCBS3b MPU TAPMOHUYECKHX KOJEOaHWSIX. AMIUIMTYAa, dacToTa W ¢asa
koseOanus. [Ipumeps! KojaeOaTenbHBIX IBHKEHUN Pa3IuyHON (PU3NUECKON MPUPOIBI.
VYpaBHeHHE 3aTyXawoImuX KoJeOaHuil U ero mapameTpbl (Kodh(UIMEHT 3aTyXaHus,
BpeMs penakcaiuu). BeiHykIeHHble KosneOaHusd. YcnoBusi pe3oHaHca. CrokeHue
KOJIeOaHMIA.

BonHoBoe naBM>KEHHME. YpaBHEHUE IUIOCKOM CHUHYCOWZAJIBbHOM  BOJIHBI.
[TapameTpbl, BXOAAIIME B ypaBHEHHE BOJIHBI (YacTOTa, LMKIWYECKas 4YacToTa,
MEepUO/, ITTMHA BOJIHBI, BOJTHOBOE YHCJIO), U COOTHOLIECHUS MEXITY HUMH.

Paznen 3. DjekTpuuecTBO.

Tema 3.1. DJIeKTPOCTATUYECKOE TIOJIE U €r0 XapaKTEPUCTUKU

3akon Kynona. Hanpsik€HHOCTh M TOTEHIMAT 3JEKTPOCTATUYECKOrO IOJIS.
[ToTok BEKkTOpa HANPSHKEHHOCTU SJIEKTPOCTATHYECKOTO TMOJ 4Y€pe3 MOBEPXHOCTD.
Teopema [T'aycca st DJIEKTPOCTAaTMYECKOIO MOJISI B BakyyMe. Xapakrtep
3JIEKTPOCTATUYECKOrO MMOJIA TOYEYHOTO 3apsiia, IUIOJS, PABHOMEPHO 3apsiKEHHOU
cheprueckoil MMOBEPXHOCTH, PAaBHOMEPHO 3apsSKECHHOH OECKOHEYHOM IIIIOCKOCTH.
JlunonbHBIA  DNEeKTpUYecKuii MoOMeHT. PaGora mno mnepememieHuio 3apsiga B
JIEKTPOCTATUYECKOM  MOJie. JHEprus U  Oo0beMHAas IUIOTHOCTh  DHEPTHH
AIEKTPOCTATUUECKOIO TOJIS.

Tema 3.2. [IpoBOJIHUKH U AUBIEKTPUKH B AIEKTPUYECKOM TIOJIE.

JHusnekTpuk B 3ekTpuueckoM mosie.  Knaccudukanus —IUAIEKTPUKOB
(moJisipHBIE,  HEMOJISIPHBIE  UAJEKTPUKH;  CEeTHETOANeKTpuku). I[lonmspuzanus
TUAIEKTPUKOB. OpUEHTAIMOHHBIA U J€(POPMAIIMOHHBIN MEXaHU3MbI TOJSIPU3AIUY.
BekTop mnosspuzanuu. BekTop 3ieKTpuYecKoM UMHAYKIMU. JludnekTpuueckas
IPOHUIIAEMOCTH BetiecTBa. OCOOEHHOCTU CBOMCTB CETHETOMIIEKTPUKOB.

IIpoBOHUK B 3JIEKTPUUYECKOM I0JIe. Pactipenenenue 3apsi0B Ha TPOBOJHUKE.
DJIEKTPUYECKOE TI0JIE€ BHYTPU M BHE MPOBOJHHUKA. IJJIEKTPOCTATUUECKAs 3alUTA.
DIIEKTpUYECKAsS €MKOCTb YEIUHEHHOTO MIPOBOTHHKA. Konpencaropsr.
DIIEKTPUYECKAST EMKOCTh KOHJICHCATOPOB.

Tema 3.3. 3aKOHBI TOCTOSTHHOTO TOKA.

Onektpudeckuid TOoK. Cuina ©  IUIOTHOCTh ToKa. CTOPOHHUE  CHIIBIL.
DJIEKTPOJBIIKYIIIas CHjla HCTOYHMKA TOoKa. HampsbkeHue. 3akonsl Oma B
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UHTETpaibHON U nuddepeHunanbHoi hopmax. PaboTa U MOIIHOCTH JIEKTPUIECKOTO
Toka. 3akoH [[xoyns-JleHua. Pa3BerBieHHble 3nekTpuueckue nenu. CoenrHEeHHs
npoBoaHukoB. [IpaBuna Kupxroga. DrnekTpudyeckuil TOK B AJEKTPOJIUTAX, ra3zax U
MOJTYTIPOBOJHUKAX.

Pa3znena 4. Marmerusm

Tema 4.1. MarautHoe MoJI€ ¥ €r0 XapaKTePUCTHKN

BekTop marautHOM mHaykuuu. [IpuHuun cynepno3uiuu mnojen. 3akoH buo-
Capapa-Jlannaca. 3akon Awmmnepa. Cuna JlopeHma. JIBwkeHue 3apsjioB B
AIEKTPUUYECKUX U MArHUTHBIX MOJISIX. TeopeMa 0 HUPKYJIAIUM (3aKOH MOJIHOTO TOKA).
MaruuTHBIH IIOTOK, MarHMTHBIM JUNOJBHBIM MOMEHT. Pabora cumi 1ojg IO
MIEPEMELICHHIO POBOJHUKA C TOKOM.

Tema 4.2. Dj1eKTpOMarHuTHAsI UHIYKIUA

DEHOMEHOJIOTHSL AJIEKTPOMAarHuTHOM wuHAYKIUU. I[lpaBuno Jlenna. 3akoH
ANEeKTpOMarHuTHOM wHAYKIMU. CamouHAykiusa. WHIyKTUBHOCTH  COJICHOU/IA.
BxiroueHre W OTKJIIOYEHHE KaTylIKA OT MCTOYHMKA noctosHHou JO/[C. Dneprus
MarHUTHOTO MOJIA.

Tema 4.3. MarautHbIe CBOMCTBA BEIIECTBA

MarauTHOe mMOJIE YW MAarHUTHBIM JUIIOJBHBIM MOMEHT KPYTrOBOT'O TOKAa.
Hamaramuenue w™arnetukoB. HanpsskeHHOCTp MAarHMTHOTO 1MoJisl. MarHuTHas
npoHuIaeMoctb. Kinaccudukaius MarHeTUKoB (Aua-, mapa- U (QeppOMarHeTHKH).
3aBUCUMOCTh ~ MArHUTHOM  NPOHMUIIAEMOCTH  (BOCIIPUMMYUBOCTH)  JHa- U
napaMarHeTuKoB OT TemnepaTypbl. OCOOEHHOCTHM CBOMCTB (heppOMarHeTUKOB.
SIBNeHrE MarHUTHOTO TUCTEPE3HCa.

Tema 4.4. OcHoBbI TeOpuU MakcBeIuia Jyisl 3JIEKTPOMArHUTHOTO MOJIsS

Cucrema ypaBHeHMI MakcBemsia B WHTErpalibHON (opme u duzndecKuit
CMBICJI BXOJISIIIIMNX B HEE YPABHEHUIN. DIIEKTPOMArHuTHOE TOJIE.

Tema 4.5. DnexTpoMarHuTHbIE KOJ€OaHUS U BOJIHBI

Konebarenbupiii  koHTyp. (CBOOOAHBIE TapMOHHYECKHE KoOJIeOaHHS B
KoJiebaTenbHOM KOHType. llepemeHHblii TOK. 3akoH OMa sl e MEePEMEHHOTO
TOKa.

[lnockue u cdepuyeckue >IEKTPOMArHUTHBIE BOJHBL. BeEKTOp MIOTHOCTH
MOTOKA HSHEPTrUU DJIEKTPOMArHUTHOW BOJHBI (Bektop I[loitHTmHTra). [lprMenenue
ANEKTPOMArHUTHBIX BOJIH.

Paznen 5. BosiHOBasi H KBAaHTOBas ONTHKA.

Tema 5.1. Unrepdepenuns u qudpakuus cBeta

SIBnenue uHTEepdepeHUMU CcBeTa. YCJIOBHS HaOMOAEHUs HHTEphEepeHunn
ceera. OmpiT FOHra. VYcioBue MakCHMyMOB M MUHUMYyMOB. HWHTepdepeHius B
ToHKUX IuIeHKax. Koibiia Hetorona. [IpuMeneHue siBiieHuss nHTEpepeHITNN.
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[Tpunnun Ioiirenca-dpenens. Meron 300 Openens. dudpakius Openens Ha
npocteiiimux nperpagax. Audpakuus dpaynrodepa. Judpakunonnas pemierka Kak
CHIEKTPaTBHBINA TPUOOP.

Tema 5.2. [lonspuzanus u qucnepcus cBeTa

EcrecTtBenHbli UM mnosisipu3oBaHHbIM cBeT. [lomspusauus ceeta. Meronsl
MOJIYYEHHUs TOJSPU30BAHHOTO cBeTa. 3akoH Maioca. [lonmspusanusa ceera npu
OTPAKEHUU W TMPEIOMJIIEHWM Ha TPAHHUIEC pa3lesia ABYX IOUAJIEKTPUUYECKUX CpeEn.
3akoH bproctepa. [[BoitHOE mydernpenomMieHue. BpamieHne miocKoCTH NOJISIPU3aIiu.
HMucnepcus cBera. HopmanbeHas u aHomaiibHast aucnepcus. IIpumeHenue sBieHHs
NOJISIpU3ALU Y.

Tema 5.3. KBaHTOBBIE CBOIICTBA U3ITyYEHHUS.

TennoBoe wu3MyudeHHe, €ro XapakTepucTuku. 3akoHwsl Kupxroda, Credana-
boneuimana u Buna. AGcomoTHo uepHoe Teno. ['unotesa [lnanka. dotosaddekT u
3aKkoHbl Qororddexra. VYpaBHeHue OiHmTerHa [ (doTodPdekra. DddexT
Komrnrona. OObsichenue »sddexkra KomnToHa HA OCHOBE KOPIYCKYJISPHBIX
npeacTaBlIeHnid o cBere. J[aBieHune cBera. 3aBUCHMOCTb CBETOBOIO JABJIEHUS OT
CBOMCTB MOBEPXHOCTEN U APaMETPOB CBETOBOI'O MOTOKA.

Pa3nen 6. JiieMeHTbI KBAHTOBOM (PM3MKH aTOMOB U MOJICKY.JI

Tema 6.1. Teopus atoma Bozopoaa o bopy

Mogens atoma Tomcona. OnbiThl Pezepdopaa no paccesHuro anbda-gacTuil.
Anepuas moaenb atoma. [loctynatsl bopa. [IpaBuino kBaHTOBaHMSI KPYTOBBIX OpOUT.
OneMeHTapHass OopoBckas Teopus artoma Bojopoaa. CepuanbHas Qopmyna.
OHEpreTUYecKuil CIEKTP aTOMa BOJOPOAA.

Tema 6.2 JjieMeHTbI KBAHTOBOH MEXaAHUKHU

KopnyckynsapHo-BoiiHOBOM Jyanu3sM Mukpodactul. Popmyna ne bpoums.
Onertel  IpBuccona u Jxepmepa. [dudpakuus wmukpodactuil. COOTHOIICHHE
HeonpeneneHHocte ['eiizenOepra. BonmHoBass QyHKIUS U €€ CMBICI. Y paBHEHHS
[peaunrepa. [I10THOCTH BEPOSITHOCTH OOHAPYKEHUSI MUKPOYACTHULIBI.

Tema 6.3 DiieMeHTHI COBPEMEHHOMH (PM3UKHU ATOMOB M MOJIEKY.JI

AToM BOJIOpOJia B KBaHTOBOM MexaHuke. KBanTtoBeie uncna. [Ipunmun [Taymnu.
Pacrnipenenenue 31€KTpOHOB [0 3HEPTETUUYECKUM YPOBHsIM atoma. [IpaBuio ordopa.
[lepuonnueckass cucrema 3jeMEHTOB MenzaeneeBa. PEHTI€HOBCKHE CHEKTPBI.
CrioHTaHHOE M MHAYLUMPOBaHHOE H3iydeHue. ONTHYECKHE KBAaHTOBBIE IE€HEPATOPBI
(y1azepnl). OcobOeHHOCTH Ja3zepHOro wu3iaydeHus. OCHOBHBIC THUIIBI JIA3€pOB U UX
IPUMEHEHHUE.

Pazgea 7. diemMeHTHI QU3NKH ATOMHOIO S1APA M 3JIEMEHTAPHBIX YACTHIL

Tema 7.1. OcHOBBI (PU3UKHU ATOMHOTO SAPA.

CocrtaB aToMHOTO siipa. XapakTEpUCTUKU SJIpa: 3apsii, Macca, SHEPTUs CBS3U
HYKJIOHOB. PannoakTuBHOCTh. Buabl M 3aKOHB pPaJMOAKTUBHOIO H3IYyYCHHUS.
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Anepuble peakuuu. J[lenenue spep. Cunte3 snep. /[lerekrupoBaHue saepHBIX
n3iryyeHui. [IoHaTHE O TO3UMETPUH U 3aILUTE.

Tema 7.2. DiieMeHTapHBIE YaCTULIBI.

@DyH/1aMEHTAJIbHBIE B3aMMOJICHCTBHSI M OCHOBHBIE KJIACCHI 3JEMEHTapPHBIX
gacTull. YacTUIbl M AHTUYACTHLIBI. 3AKOH COXPAHEHUS MIEKTPUYECKOr0, JIEITOHHOTO,
OapuMOHHOTO 3apsja, CIOMHOBOIO MOMEHTa UMIIyJbCa @pPU  IPEBPALICHUIX
JJIEMEHTapHbIX 4acTul. JlenTtoHel m azapoHsl. KBapku. Meroasl perucrpanuu
3JIEMEHTAPHBIX YaCTHULI.

2.3 KypcoBasi paGora (KypcoBoii POEKT)

He npenycMoTpeHo y4eOHbIM MJIaHOM.
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3 OINEHOYHbLIE MATEPHAJIbBI n METOINYECKHE
PEKOMEHJIAIIU ITO OCBOEHUIO JUCIIUIIJIMHBI (MOY JIs1)

3.1 Coaep:kanue ONLEHOYHBIX MAaTePHAJOB M HX COOTBETCTBHE
3allJIAHMPOBAHHBIM pe3yJIbTaTaM 00y4eHH s

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00SCIIEYMBACT OIEHUBAHHUE X01a OCBOCHUS
TUCIUTIINHBL (MOayJist). IlepedeHb  OIEHOYHBIX CPEACTB  TEKYIIETO KOHTPOJIS
npejcTaBiieH B Tabsuiie 3.1.

Tabmmma 3.1
OLeHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
Kon u unaukarop
Bunbr yaeOHbIX HanmeHnoBaHue OeHOYHOTO CPEACTBA TEKYLIETO
N JIOCTHIKCHHUS
3aHATHHN KOHTPOJIS
KOMITETEHITUH
Jlexknuu TecroBble 3aaHUsI TEKYLIETO KOHTPOJIS 1O UI-1yx-1, UA-2yk-1,
paszaenam JUCHUILUIMHBI, BOMPOCH! HA 3aHATHSIX N-3yk-1
JlaGopaTtopHbie paboThl (Bompock! k 1abopatopHbIM paboTam NA-1yk1, UI-2yk-1,
N-3yk-1
[IpakTrnueckue 3ansatus [MHAMBHAYalbHBIC 3aJjaHUE, PELIEHUE 3a0a4 UI-1yx-1, UA-2yk-1,
N-3yk-1
CaMocTrosTenpHas Bomnpocs! q1s1 camonoarotoBku, pemenue 3anay,  |UA-1yk.1, UA-2yk-1,
pabora TECTHPOBAHUE N-3vk-1

TumoBble KOHTPOJIBHBIC 33/laHWs WM WHBIE MaTepuajbl, HEOOXOIUMBIC IS
OLICHKH 3HaHUI, YMEHUH, HABBIKOB U (MJIM) OMbITA ACSITEIbHOCTH, XapaKTEPU3YIOIINIE
npoiecc (HOPMHUPOBAHMSI KOMIETCHIIMH B XOJ€ OCBOCHHUS 00pa30BaTeILHOM
IPOrPaMMBI.

IIpuMepsbI TECTOBBIX 3aJaHUM TEKYLIEro KOHTPOJIA:

1. Ha pucynke mnpenacraBieH rpaduKk 3aBUCUMOCTH 1
m, 4

L

20

y @1
YTJIOBOU CKOPOCTH * ' Bpaljarfolierocs Teaa OT BPEMCHH.

Mopaynb yriaoBOro YyCKOPEHMSI MAaKCHMaJIeH Ha Y4YacTKe ... 0 i /’\
Bapuantel orBeroB: JlomkeH OBITH BBIOpAaH OJUH IMPaBUIBHBIN i T\ /[ .
BApUAHT OTBETA 1 \7 3 4 te

1) 0-1 2) 23 3) 34 4) 3-4 5 12 ] I

2. Teno nBUXKETCS C TMOCTOAHHOM MO BEJIMYMHE CKOPOCTHIO IO Jyre
OKPYXHOCTH, IHEepexojsilied B NOpsIMyl0, Kak II0Ka3aHO Ha  pPHUCYHKE. N
BennunHa HOpMaIbHOTO YCKOPEHUS TeJa 10 TOUKHU A. -

BapuanTs! orBeToB: [lomkeH ObITh BEIOpaH OJUH NMPaBUJIBHBIA BapUaHT OTBETA

1) mocTosiHHA, MOTOM YMEHBIIAETCA 10 HYJS  2) YBEJIMYMBAETCS, IOTOM YMEHbLIAeTCs
710 HYJIS

3) yBenUYMBAETCS, TIOTOM OCTAETCs IOCTOSIHHONW ~ 4) yMEHbIIIAaeTCsl, TOTOM YBEIMUNBAETCS
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3. Teno GpolIeHO ¢ TOBEPXHOCTH 3eMiH co cKopocThio 20 M/c mof yriaom 60° kK ropu3oHTY.
Onpenenure paauyc KpUBU3HBI €r0 TPAacKTOpUU B BepxHed Touke. CONpPOTUBIEHMEM BO31yXa

npenebpeds. 5 =10 e

Bapuants! orBeToB: [lomkeH ObITh BEIOpaH OJIUH NMPaBHJIBHBIA BapUaHT OTBETA
1) 20m 2)30m 3)80m 4)10m

o, pam/c

| |
N 107

4. TBepmoe TenO HAYMHAET BpAIIATHCA BOKPYr OCU Z C YIJIOBOU >
CKOPOCTBIO, MPOEKIUS KOTOPOMl M3MEHSETCS BO BPEMEHHU, KaK IOKa3aHO Ha TN 613
rpaduke. 3a Bce BpeMsi BpALEHUS TEJIO CMOXET MOBEPHYTHCS OTHOCUTEIBHO
Ha4vaJIbHOI'O IIOJ0KCHUS Ha MaKCUMAaJIbHBIN yroi...

Bapuantsl orBeToB: JlomkeH ObITh BRIOpAH OJMH NMPABUIBHBIA BapUAHT
OTBETa

[5*]

4

1) 9pan 2) 4 pan 3) 5 pan 4) 21 pan
5. Kamens Opocunu moj yrioM K TOPH3OHTY cO cKopocTbio Vo. Ero lg C;,_L,___:E
TPAeKTOpPUS B OJHOPOJHOM TMOJ€ TSXKECTH M300pakeHa Ha PHUCYHKE. p 7B RN

ConpoTuBieHHs BO3/1yXa HET. MOAYJb MOJHOIO YCKOPEHUS KaMHA ... RTTITRATE TR RITTTTE

BapuanTts! orBeToB: JlomkeH ObITh BbIOpaH OAMH MPaBUIbHBINA BaApUAHT OTBETA

1)  BO Bcex TOYKax OJIMHAKOB 2) makcuMaseH B Toukax A u E

2) MakcumasieH B Toukax B u D 4) makcumaiien B Touke C

1.  Ecnu TemmepaTypy XOJOJWIbHHMKA B HA€aJIbHOM TEIJIOBOM JIBHraTelle YMEHBUIUThH
IIpY HEU3MEHHOH TeMriepaType Harpesarens, To KIT/{

1)  yBemuuurcs 2) yMEHBIITUTCS 4) HE U3MEHUTCSA

3)  yBENIMUYUTCS WIN YMEHBIIUTCS B 3aBUCUMOCTH OT TEMIIEPATYPbI XOJIOAWIBHUKA
2. CpenHss KUHETUYECKas SHEPrusi MOJEKYJbl WIACATBHOTO raza mpu Temmeparype 1’

I
g=—kT =
2 p=n, t Pap +2ny My e M .
paBHa . 371ech , TIe , U - UHCO CTemneHel cBOOOJBI
IIOCTYNATENBEHOI0, BPAIIATENBHOIO M KOJIEOATENEHOTO IBUKEHHI MOJIEKYJIBL. JIJIs MOJIEKyJIbI BOJBI

(H20) uucno i paBHoO ...
1)5 2)3 3)7 4)6

3. CocTosiHHE UICAIBHOTO Ta3a onpeAessieTca 3HaueHusiMu napametpon: To, po, Vo, rae
T - TepMoauHAMHUYECKast TEMIIEpATypa, p - JaBieHue, V - 00beM raza. OnpepeneHHOe KOJIUYECTBO
raza mepesen u3 coctossaus (3po, 2Vo) B coctrosare (po ,2Vo ) Ilpm 3ToM ero BHYTpeHHsIs
DHEprus...

1) yBenuumiIackh 2) yMEeHBIIUIaCh 3) He U3MEHUJIach

4)  nns OTBETa HEJOCTATOYHO JIAHHBIX

4.  Kaxkoma temmeparypa 8 r kuciopoja, 3aHumaroriero oorem 2,1 n npu gasnenun 200
klIa?
I) 102K; 2) 202K; 3)302 K; 4) 402 K.

5.  Ecmu AU . W3MEHEHNE BHYTPEHHEHW YHEPTUU HACAIbHOTO Ta3a, A - pabota rasa, Q -
KOJIMYECTBO TEIUIOTHI, cooOIaeMoe raszy, TO JUisl M30TEPMHUYECKOTO CXKATHUSl raza CIpaBe BB
COOTHOILICHUS. . .

) Q=0A<0AU>0 3 Q<0;A <0;AU =0
y Q>0 A>0AU=0 5 Q=0A>0;ATU<0
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6. Ha (P,V) - qmarpamMme n300pakéH LMKIMUecKuii nmpounece. Ha ™t

yuactkax CD u DA temneparypa ... 3 -
1)  mnoBblmaeTcs 2 f A e B
2)  NOHMXKAETCA 1 s —s
3) ©Ha CD - nonmxkaercs, Ha DA — noBbImaercs .
4)  na CD - moBblmaercsi, Ha DA — moHmKaeTcst e
: 4

7. Ha (P,V) - nuarpamme n300pa)KeHbI JBa HUKIHYECKUX

]
II
nporecca. OTHomeHHue paboT A,/ AII, COBEPILECHHBIX B ATUX 2 —=

OUKJIax, paBHO... s o

IIpumepsl TeM YCTHBIX ONIPOCOB HA 3AHATHAX:

1.  UYrto Ha3piBaeTcsi MOMEHTOM HWHepuuu Tena? KakoBa posib MOMEHTa MHEPUUH BO
BpallaTeIbHOM ABMKCHUU?

2. Chopmynupyiite Teopemy Ll telinepa. OT yero 3aBUCUT MOMEHT WHEPITUHU Tena?

3. UYro Ha3pIBa€TCI MOMEHTOM CHJIbI OTHOCUTEJIBHO HEMOJIBWXHOM  TOYKH?

OTtHocuTenbHO HENOABWXHOW ocu? Kak onpeznenseTcs: HarpaBlIeHUE MOMEHTA CUJIbI?

4. UYro Takoe MOMEHT uMmyibca TBepporo Ttena? Kak omnpenensercss HamnpaBieHHE
MOMEHTa UMITyJbca?

5. KakoBa ¢opmyna ans KHHETHYECKOM OHHEPIrUU TeNa, BPAIAIOIIEroCs BOKPYT
HenoABMxkHOM ocu? Kak onpenensiercss paboTta npu BpaiieHuu tea’?

6. BeiBemure u copMynupyiTe ypaBHEHHME IAMHAMUKU BpAIIATEIbHOTO JBUKECHUS
TBEPJIOTO TeJa.

7. ComocTtaBbTe€ OCHOBHBIE BEJIMYMHBl M YPaBHEHHsS IUHAMUKHM MOCTYNATEIBHOTO M
BPALIATEIbHOIO IBUKECHUH.

Bonpocel k sa0opaTopHbIM padoTaM IPUBEAEHBI B METOJUYECKUX
YKa3aHUAX MO BBIMOJHEHUIO COOTBETCTBYIOLIUX Ja00OPAaTOPHBIX paldoT.

IIpumepbl MHAMBUAYAJIBHBIX (IOMAIIHUX) 32IAHUH:

Mexnay nacTUHaAMM IUIOCKOIO  KOHJEHCATOpa, 3apshKEHHOTO 10  Pa3HOCTH
noteHimanos U =600 B, naxomsTcs aBa oS IUAJIEKTPUKOB: CTekJa ToiammuHoM d1=7 MM u
s0onMTa TonummHOM d2=3 mm. [lnomane S kaxmoi miuacTuHbl KOHAeHcaTopa paBHa 200 cm2.
Haiitu: 1) sanexrpoemkocts C KoHAEHCaTOpa; 2) cMenieHue D, HanpsbkeHHOCTh E mons u najgeHue
NOTEHLIMaNa B KaKJIOM CJIOE.

2. Ilnockuil BO3IYLIHBIM KOHAEHCATOP COCTOUT U3 ABYX KPYIVIBIX IJIACTHH PAJUyCOM I=
10 cm kaxpas. Paccrosanue dl mexny mmactuHamu paBHo 1 cm. KonaeHcartop 3apsauiu 10
pazHoctu moteHmanoB U =1,2 kB u oTkmouniau OoT MCTOYHMKA Toka. Kakyio paboTy A HYKHO
COBEpUINTb, YTOOBI, yAajsis IUIACTUHBI JIPYT OT ApPYyTa, YBEIUYUTHh PACCTOSHHUE MEXAY HUMHU J10
d2=3,5 cm?

3. Haiitu suepruto W yenumHeHHOW cdepbl pammycom R=4 cm, 3apspkeHHOW 10
noteHumana 500 B.

4.  VYenuHeHHas Merauindeckas cgepa snekrpoemkocteio C= 10 nd 3apstkeHa a0
norenimana =3 kB. Ompenenuts sHepruro W moiis, 3aKIIOUEHHOTO B C(HEpUUECKOM CIIOE,
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OTPaHUYEHHOM C(epoii U KOHIICHTPUYECKON ¢ HEH CheprIecKoi MOBEPXHOCTHIO, PAINyC KOTOPOM
B TpH paza Ooublie paguyca cepsl.

5. Cnnomnoii mapaguHoBbId map panguycoM R=10 cM 3apsikeH paBHOMEPHO 0 00beMY
¢ oowvemuoit miotHocThi0 p= 10 HKn/M3. Ompenenuts snHepruto W1 31€KTpUYECKOTO OIS,
COCpEIOTOUEHHYIO B CAaMOM IlIape, U sHepruto W2 BHE ero.

IIpumepsbl BONIPOCOB 1JISI CAMONOATOTOBKH:
. PeakxTuBHOE OBMXKEHUE
. Buapr TennoBeix asurarenei u ux KI1J]
. DIIEKTPUUECKHUI TOK B DJIEKTPOIUTAX
. DNEKTPUUECKUH TOK B ra3ax
. DIIEKTPUUECKUI TOK B IOJYIPOBOJHUKAX

. [lpumenenue siBneHus nudpakuny cBera
. [IpumeneHue siBIEHUS MOISPU3ALINH CBETA
. Jlazepsl. Bupl, mpuHIMn paboThl U TPUMEHEHUE

1

2

3

4

5

6. [lpumeHeHue siBIEeHUS MHTEP(EPEHIINU CBEeTa
7

8

9

10. MeTonbl perucTpanyu 3IeMEeHTapHbBIX YaCTHI]

[TonHBIE KOMIUIEKT MaTEpHAIOB (TEKYIIET0 W TMPOMEKYTOYHOTO KOHTPOJIS),
HEOOXOJMMBIX JISI OIICHUBAHUS PE3yJIbTATOB OCBOCHHS AWCIUIUIMHBI (MOIYJIs),
XpaHHUTCS Ha Kadeape-pa3padoTunke B OyMaKHOM HIIA SJICKTPOHHOM BHJIC.

3.2 ConepxaHue OLICHOYHBIX MATEPHAJIOB MPOMEKYTOYHOM aTTEeCTALINH

[IpomexxyTouHass arTecTanus OOECIEUYMBACT OIEHUBAHUE IMPOMEKYTOUHBIX
pe3yJIbTaTOB OOYyYEHUS MO JUCHUIUIUHE (MOIYIIIO).

JIIsi  OIIGHKW CTereHn CGHOPMHUPOBAHHOCTH KOMITETCHIIMA HCIIOJB3YIOTCS
OIICHOYHBIE MAaTepHaJIbl, BKJIIOYAIONINE TECTOBBIC 3aJaHUs H KOHTPOJLHBIC
(3K3aMEHaIOHHBIE) BOMIPOCHI.

TecToBbie 3amaHus MPEACTABISIIOT COO0N COBOKYITHOCTh TECTOBBIX BOMPOCOB
TEKYIIEro KOHTPOJIS 1O YUCTY TeKYIIUX aTTeCTAIIHM.

IIpuMepsbI TECTOBBIX 3aJaHUM IPOMEKYTOYHON ATTECTALMH:
1. OcHoBHBIC BenunHbI cucTeMbl CU:

A)& meTtp, kmitorpamm, cekynaa, KenbBuH, MoJb, KaHIeIIIa, aMIiep

B) metp, kumorpamm, cekyHa

C) Metp, KUJIOTrpamm, CuiIa, CEKyH/1a

D) metp, kunorpamm, cexysna, Kyinon

E) canTumeTp, rpamm, CeKyH/1a, amIiep

2. HampaBiieHE€ MTHOBEHHOM CKOPOCTH:

A)/HX
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A

C) v
1
LN
D) 4
"
E)

3. IloHsiTHE TPAaCKTOPHUHU:

A) BeKTOpHas BEJIMUMHA, COSIUHSIIONIAs HAYaJI0 U KOHELl ITyTH

B) npsimast muHuMsI, coequHSIOMAs Ha4aa0 U KOHEIl Iy TH

C) pacctossHME OT Hayajga KOOPJAWHAT 10 KOHIA TEPICHAMUKYJIApPA, OIYINIEHHOTO Ha
KOOPJIMHATHYIO OCh U3 pacCMaTPUBAEMON TOYKH

D) nepemenienne Touku

E)& xpuBas nuHMs, oOpa3oBaHHAs TOYKaMH IPOCTPAHCTBA, 4Yepe3 KOTOpPHIE MPOUIET
JBIDKYIIAsICSL TOUKA

4. TloHsTHE «IJTUHBI ITYTH»:

A)& nnvHa pacCTOSIHUS, POWEHHOTO TOUYKOM BJIOJIh TPACKTOPUHT

B) xpuBas nunusi, 00pazoBaHHas TOYKAMU MPOCTPAHCTBA, YEPE3 KOTOPHIE ABMKETCS TOUKA
C) npsamas IUHUS, COSAUHAIONIAs HAYabHYI0 U KOHEYHYIO TOUKY TPaeKTOPUH

D) v=d—S
dt
E) a=®”
dt

5. ®opMyna MTHOBEHHOM CKOPOCTH:

A& v=95
dt
B) o ™h
t, — 1,
C)v=at
D) v:S1+S2+"'+Sn
L+ttt
E) y= it
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6. [lepememenue:

A)& HanpaBlIEHHBIM OTPE30K MPSMOM, COECOUHSIOUIMI HA4YaJbHOE IIOJIOKEHUE TOYKH C
HOCIIEAYOLUM

B) nunus, Boib KOTOPO IBUXKETCA MaTepuaibHasi TOUKa

C) KpuBas, KOTOpy10 ONKUCHIBAET KOHEI] BEKTOPA CKOPOCTHU

D) usmeHeHmne ckopocTu 3a Bpemst

E) usmenenue nepemeneHus 3a Majnoe BpeMs

7. IloHsiTHE TPACKTOPUHU:

A) BeKTOpHas BEIMYMHA, COSANHSIONIAs Hayallo U KOHEll MyTH

B) npsimast nunust, coeAuHsIOMIAs Ha4aI0 U KOHEIl Iy TU

C) paccrosiHME OT Hayajda KOOpPAWMHAT 1O KOHIA NEPIEHAUKYJISApa, OIYLUIEHHOTO Ha
KOOPJMHATHYIO OCh U3 pacCMaTPUBAEMON TOUKHU

D) nepemenienne Touku

E)& xpuBas nuHusA, oOpa3oBaHHas TOYKAMHU TMPOCTPAHCTBA, YEPe3 KOTOPBIC MPOUIET
JBUKYIIASCS TOUKA

9. CKONbKO KOOpAMHAT HYXHO JJIsi ONMHUCAHMS MOJIOKEHUs a0COJIIOTHO TBEPAOro Teja B
MIPOCTPAHCTRE:

A)3

B)& 6

09

D) 12

E) n(n-1)

10. ITonsiTHe MHEPLIMATBLHON CUCTEMBI OTCUETA:

A) cuctema oTcuera, CBI3aHHas ¢ JEKapTOBOW CHCTEMON KOOPAMHAT

B) Bpamaromasics cucrema orcueTa

C) cucrema otcueTa, JBUXKYIIASCSA OCTYATENbHO

D)& cucrema orcuera, B KOTOPOU cIipaBeIuBbl 3aK0Hb HbloTOHA

E) cucrema orcuera, cBsazanHas ¢ ConaHueM

12. Kakas Benu4MHa BISETCS BEKTOPHON

A) macca

B) nnuna TpaekTopun

C)& nepemerienne

D) Bpems aBrkeHus

E) Het npaBmiibHOTO OTBETA.

13. Kakasi BenmuunHa sIBIsI€TCS BEKTOPHOU

A) macca

B) niinHa Tpaekropun

C) pabora

D) Bpems aBrkeHus

E)& Her npaBUiIbHOTO OTBETA.

Ilepeyennb BONPOCOB AJI1M1 MOATOTOBKHU K 3K3ameny (1 cem):

1. OneMeHTbl KMHEMAaTUKM MaTe€pUabHOM TOYKU: CUCTEMA OTYETa, TPACKTOpHS, IYTh,
NepeMCIICHUC, CKOPOCTD.

2. VYckopeHue, Kak IpOU3BOHAsA cKopocTu. HopmanbHOE U TaHT€HLIMAIbHOE YCKOPEHHUE.
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3. Kunemaruka BpamaTebHOTO ABM)KECHHUS: YIVIOBAsk CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX
CBSI3b C JINHEMHOW CKOPOCTBIO U YCKOPEHHUEM.
4.  MuepuumanbHble cucteMbl oTueta. [lepBblil 3akoH HproToHa.
Macca u numnynsc tenna. Bropoii 3akoH Herotona. Tpertuit 3akoH HeroTona.
Cuna. Cuna ynpyrocTu, TpeHus, TskecT. Bec Tena.
3aKOH BCEMUPHOTO TATOTEHUS.

®© NN

3aMKHyTasi CUCTEMA TeJ. 3aKOH COXPAHEHUS UMITYJIbCa.

9.  Dueprus, paboTa, MOIITHOCTD.

10. Kunetnueckasi 1 TOTEHUHUAIbHAS SHEPTHUA.

11. 3akoH coxpaHEHHS SHEPIUH.

12. MoMEeHT UMITyJIbCca U 3aKOH €r0 COXPaHEHUS.

13.  MoMeHT CHIIbI.

14.  OcHOBHOE ypaBHEHME IMHAMHMKHU BpaIaTeIIbHOTO IBUKEHHS TBEPIOTO TEa.

15. Mowment unepuun. Teopema IlITelinepa.

16. Kunetndeckasi 3HEprus Bpallaloierocs TBEPAOTo Tena.

17. Toctrynater CTO. Ilpeobpa3oBanus Jlopenma.

18.  OmHOBpPEMEHHOCTH COOBITHI M JIJTMHA TEJI B PA3HBIX CHCTEMaX OTYETA.

19. TIpomexxyTok BpeMeHU MEKIy COObITHsIMU. IHTEepBaJL.

20. PensATUBHCTCKME BBIpRXKEHUS [JIi UMIIyJbCa W SHEpPruu. B3auMocBsi3b Macchl U
SHEPTrUu

21. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KHHETHUECKON TEOPUH UEAIBHOTO Ia3a.

22. VYpasuenune Menaeneena - Knanelipona. M3onporiieccsl B ra3ax.

23. PacnpeneneHue MOJIEKYJI IO CKOPOCTSIM TEIJIOBOTO IBUKEHUS.

24. Pacnpenenenne bonbnmana. bapomerpudeckas gpopmyna.

25. SIBnenus mepeHoca B razax. TermionpoBoaHOCTh Ta30B. Juddysus. Bsa3kocTs ra3os.

26. OcHOBHbIE TOHATHUS TEPMOJAWHAMUKH: TEPMOJAMHAMHUYECKAs CHCTEMa, IapamMeTphl
COCTOSIHUSI, PABHOBECHOE€ M HEPABHOBECHOE COCTOSHHUE CHCTEMBI, OOpaTUMBIM M HEOOpATUMBIN
IIPOLIECCHI.

27. Temnnora, pabota U BHyTpeHHss sHeprus. [lepBoe Hayaao TepMOJUHAMUKH.

28. IlpumeHeHHE NEepBOro Havauia TEPMOAMHAMUKY K M30IPOLIECCAM.

29. TemnoeMmkocTb. Y nefbHas U MOJISIpHAs TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.

30. Ywucno creneHeld cBOOOIBI MOJICKYJIBI. 3aKOH PaBHOMEPHOTO pacTpe/ieiICHUs YHEPTUN
10 CTEIEHAM CBOOOIEL.

31. Kpyroso#t mporecc (muki). OOpatumbie u HeoOpaTumblie mporecchl. [lukn Kapwo.
KoaddunmeHnT nonezHoro NeHCTBUS TEMIOBBIX MAIIIKH.

32.  DOurponus. Bo3pactaHue sHTpOIIUYU NpU HEPABHOBECHBIX IPOLECCAX.

33. Bropoii u TpeTuil 3aK0Hbl TEPMOAMHAMUKH.

34. TapMoHMueckHe KOJNEOaHUS W WX XapaKTEPUCTUKU. AMIUIMTYJa, 4yacToTa W asza
koneOanus. [Ipumepsl kKonebaTenbHBIX IBIKCHUHN pa3IMuyHON (PU3HUIECKON MPUPOIBI.

35. 3aryxaromniue KojaeOaHus U UX XapaKTEPUCTHKHU.

36. BrHyXIeHHBIE KOTeOaHUsl, SBICHUE PE30HAHCA.

37. CnoxeHnue koieOaHuUM.

38. PacmpoctpaneHue BOJH B ynpyroi cpene. BoaHoBoe ypaBHeHue. (OCHOBHBIE
XapaKTEPUCTUKH BOJIH.

39. IlpoaosbHbIE U ONIEPEYHBIE BOIHBI.
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Ilepeyennb BONPOCOB AJI51 MOATOTOBKH K IK3aMeHYy (2 ceM).

1.
2.

B3aumoneiicteue 3apsanoB. 3akoH KynoHa.
Onektpuueckoe  none.  HanpsoxkenHocts  momst.  IlpuHnun — cynepno3unun

ANEKTPUYECKHUX TOJIEH.

3.

HOTGHLII/Ia.H QJICKTPOCTATHYCCKOI'0  IOJIA. CBs3b MCKAY HAIPAKCHHOCTBIO U

MOTCHIUAJIOM JJICKTPOCTATUYCCKOI'O ITOJIA.

4.
5.
WHIYKITUU.
6.
7.
8.
9.
10.
1.
12.

Teopema ["aycca ajist 3JIEKTPOCTATUUECKOTO TOJIS.
JManeKTpuK B 3JIEKTpUUYECKOM Modie. BekTop nonsipuzanuu. BekTop snekTpudeckon

[IpoBogHMK B 25IeKTpUUECKOM MoJie. Pacnipenenenue 3apsi0B Ha IPOBOIHUKE.
OnexTpuueckas eMKocTb. KoHieHCcaTOphl. DHEPTHs ANEKTPUUYECKOTO MOJI.
[TocTostHubIM 35ekTpuyeckuil Tok. Cuita Toka. DIEKTPOABUKYIIIAS CHIIA.

3akoH OMa aiis yyacTtka 1enu. ConpoTusieHUE NPOBOJHUKOB. CBEpXIIPOBOIUMOCTD
3axoH OmMa 11 HOJIHOU IEMH.

[TpaBuna Kupxroda mist pa3BeTBICHHBIX LIETICH.

CoenuHeHHs NPOBOJHHMKOB. 3aKOHBI IIOCJIEJOBAaTEIBHOTO U MapajuIeIbHOIO

COCIMHCHUA ITPOBOAHHUKOB.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
KOHTYDE.
23.
24,

Pabora u moutHOCTh TOKa. 3akoH Jxoyins — JleHna.

MarsuTHoe 1noJje U ero XapaKTEPUCTUKH.

3axoH buo - CaBapa — Jlamuiaca u ero npuMeHeHHUe [ pacueToB MOJIEH.

3akoH AMnepa. Cuina JlopeHua.

MarauTHble CBOMCTBa BerecTBa. J{ua-, mapa- u peppoMarHeTukKu.

SIBiieHME ANEKTPOMAarHUTHOW MHAYKIMH. 3akoH Papanes. [Ipasuiio Jlenua.

SIBnenne caMonHaAyKuu. UHIYKTUBHOCTD.

B3anmnuas uanyknus. TpanchopmaTopbl. DHEPTUsi MATHUTHOTO TTOJIS.

BuxpeBoe anextpuueckoe nose. Y paBHeHusa MakcBesuia. JIeKTpPOMarHUTHOE MOJIE.
KoneGarenbubiit koHTYp. CBOOOAHBIE TAPMOHUYECKUE KOJeOaHHs B KOJeOaTeIbHOM

[lepemennsiii TOK. 3akoH OMa AJ1s HENU IEPEMEHHOTO TOKA.
[Inockue u coepudeckre 3JIEKTPOMArHUTHBIE BOJHBI. BEKTOp IUIOTHOCTH TMOTOKa

SHEPTHH JIEKTPOMArHUTHOU BOJHBI (BekTOp [loiinTHHTa). [I[pMeHeHne 2eKTPOMarHUTHBIX BOJIH.

25.
26.
27.

DJIEKTPUUYECKUH TOK B DJIEKTPOJIUTAX.
DJIEKTPUYECKUI TOK B Ta3ax.
DJIEKTPUUYECKUI TOK B TOJIYIIPOBOJHUKAX.

IlepeyeHb BONPOCOB 1JI1 MOATOTOBKH K 3a4eTy (3 cem).

1.
2.

DnexkTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. Mi3MepeHus: CKOpoCTH CBETA.
Wntepdepennus ceera. KorepeHTHble HCTOUHUKHM cBeTa. OnTHYeckas pa3HOCTh XO/a.

VYcnoBus nHTEpPEPEHIMOHHBIX MAKCUMYMOB U MUHUMYMOB.

3.

®© =N o

MeTtoapl HaOMIOACHUS UHTEPPEPECHITUHN CBETA.

WHTepdepeHIys B TOHKHUX IUICHKaX.

Konbiia Herorona.

[Ipumenenue siBnenus uHtepdepeHu. IlpocseriaeHne onTHKy.
[Tpunnun Itolirenca-Ppenensa. Meron 301 Openens.
Hudpakuus Openenst OT KPyriioro OTBEPCTHS U KPYIJIOTO JUCKA.
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9. Judpakuus Opaynrodepa Ha OTHOM IIEIIH.

10. udpaxuuonHas pemerka. [lepuon nudpakimoHHON peIIeTKH.

11. EctecTBeHHBII 1 NOISPU30BAHHBIN CBET. [IBOITHOE TyUenpenoMiIeHue.

12.  Tlomsipu3auust pu OTPAKEHUU U NpesIoMIIeHHU. 3akoH bprocrepa.

13.  3akon Maimtoca.

14. TlonspuzanmoHHbIC TPUOOPHI U UX TPUMEHEHUE.

15. Bpamienue miocKoCTH NOJISIPU3ALIHH.

16. [Hucnepcus cBera. [lormomenue certa.

17. TemnoBoe w3nyuenue. llornomarenbHas CIOCOOHOCTP W HM3IY4YaTEIbHOCTD.
AbcomoTHO yepHoe Teno. 3akoHbl Ctedana-bonpimana u Buna.

18. ®otorddext. 3akoHbl BHemHero (otorddexra. YpaBHenue DiinmreliHa. KpacHas
rpanuna ¢porodddexra.

19. Bayrpennunii dotodrddekr. [Ipumenenue hotorddekra.

20. ®DoToHBI. DHEPTHs, Macca U UMITYJIbC (DOTOHA.

21. Dddexr Komnrona. /laBnenue cBera.

22. 3aKkOHOMEpPHOCTM B AaTOMHBIX crHekTpax. Mogaenb aroma TomcoHa. OTBITHI
Pezepdopna o paccesHuro yactuil. SnepHas MOIeNb aToma.

23. Tlocrynatsl bopa. DnemenTapHas 60poBckas Teopus aroma Bojopoza. CepuanbHas
dopmyna.

24. TIlpunuun Ilaynu. PacnipeneneHue 351eKTPOHOB MO SHEPreTUYECKUMM YPOBHSAM aroMma.
KBanToBbIC uncna.

25. CHoHTaHHOE W BBIHYXIECHHOE U3JIydeHHe. JIazepsl.

26. T'unoresa ne-bpoiins. BoiHOBBIE CBOMCTBA MUKPOYACTHIL.

27. IlpuHuun HeoNpeaeTeHHOCTH.

28. KganToBsie ypaBHeHUs nBmwkeHus. [Icu-pyHKius.

29. CocraB 1 XapaKTEPUCTUKHA aTOMHOTO SiIpa.

30. JledexT mMacchl U SHEPTUs CBSI3M siipa. SepHbIe CHIIBL.

31. PaguoakTuMBHOCTH. 3aKOH pPaJMOAKTUBHOrO pacnaga. AxTuBHOCTb. llepuon
noJjlypacnaza. 3akoHbl —pacrnaja.

32. SnepHble peakuyu. 3aKOHBI COXPAHEHUS B SAEPHBIX PEAKIMSIX.

33. Peakuus nenenus. SAnepHbie peakTOpPHI.

34. Peakuus cunte3a. TepMosiepHbIEC PEAKIUH.

35. Bunapl B3auMoaelHCTBUM U KJIACCHI JIEMEHTAPHBIX YaCTHII.

3.3 OueHka ycneBaeMOCTH 00y4aOUIUXCS

Texymuii KOHTPOJNb YCHEBAEMOCTH W MPOMEXKYTOUHAs aTTecTalus IO
JUCHUIUIMHE (MOJYJII0) OCYUIECTBIISIETCS B COOTBETCTBUM C OaNIbHO-PEHTHHIOBOM
cuctemon mo 100-OamnpHoil 1mikane. bamabHble OLEHKHM 11 KOHTPOJBHBIX
MeponpusTHii npeactaBieHsl B Tabmune 3.2. Ilepecuer cymmbl 0OamioB B
TPaJUIIMOHHYIO OLICHKY IIpeCTaBiieH B Tadmule 3.3.
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banbHbIe OLIEHKH AJ11 KOHTPOJIBHBIX MEPONPUATHI

Tabmura 3.2

Haumenosanue MakcumanbHbl | MakcuManbHbIN | MakcuManbHbIN Beero 3a
KOHTPOJIBHOTO Oayu1 Ha IEpBYIO | Oa1 32 BTOPYIO | 0ajut 3a TpeThio cemectp
MEPOTPHUSIITHS aTTECTAIUIO aTTECTAIUIO aTTECTAIUIO

1 cemectp
TectupoBanue 2,5 2,5 5
Y CTHBII ONIPOC HA 3aHATUH 1 1 1 3
Otuyet no nmabopaTopHOH 10 10 10 30
pabote
Beinonnenue 2 2 2 6
WHIWBUTYyJTbHBIX
JIOM.3a/IaHUM, pElIeHNE
3a/1a4
Bonpocsr g 2 2 2 6
CaMONOJIFOTOBKHU
Hroro (MmakcumymM 3a 17,5 17,5 15 50
epuoI)
OK3ameH 50
Uroro 100
2 cemecTp
TectupoBanue 2,5 2,5 5
Y CTHBII ONPOC HA 3aHATUH 1 1 1 3
OtuyeTt no nmabopaTopHOH 10 10 10 30
pabote
Beinonnenue 2 2 2 6
WHIMBUTyJTbHBIX
JIOM.3a/IaHUM, pElIeHNE
3a/1a4
Bonpocsr g 2 2 2 6
CaMONOJIFOTOBKHU
Hroro (Makcumym 3a 17,5 17,5 15 50
epuoI)
DK3aMeH 50
Hroro 100
3 cemectp
TectupoBanue 2,5 2,5 5
Y CTHBII ONIPOC HA 3aHATUH 1 1 1 3
OtuyeTt no nmabopaTopHOH 10 10 10 30
pabote
Brimonnenue 2 2 2 6
WHIUBHUIYaJIbHbBIX
JIOM.3a/IaHUI, PELIEHNE
3aj1au
Bomnpocsr 11 2 2 2 6
CaMOIIOATOTOBKH
Wroro (Makcumym 3a 17,5 17,5 15 50
IePHOJT)
3auer 50
Hroro 100
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Ta0muna 3.3.

[Ixana OLEHKN HAa POMEKYTOYHOU aTTECTALUN

Bripaxkenue B 6ainax

CrnoBecHoOe BbIpaKeHUE
pu GopMe MPOMEKYTOUHOM
aTTECTAllUH - 3a4eT

CroBecHOE BbIpaKEHUE
npu GopMe MPOMEKYTOTHOM
aTTECTAllMU - SK3aMEH

ot 86 10 100 3a4yTeHo OTIUYHO

ot 71 mo 85 3auTeHo Xopouio

ot 51 1o 70 3auTeHO Y 10BIETBOPUTENBHO
mo 51 He 3auteno He ynoBieTBopuTensHO
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4 OBECTIEYEHUE JUCHUATIIMHBI (MOLY.JIS)

4.1 YuyeOHO-MeTOOMYEeCKOe W  HHPpopManMOHHOe  olecrmevyeHHe
AUCHHUIIMHBI (MOZYJIS)

4.1.1. OcHoBHas1 IUTEpPaTypAa:
1. Poamonos, B. H. ®usuka [DnekTpoHHBIN pecypc]: yueOHOe mocodue s

By30B/ B. H. PonnonoB. — 2-¢ u3a., ucnp. u jgon. — M.: U3natensctBo IOpaiiT,
2021. — 265 c¢. — (Bricmiee o6pazoBanue). — Tekct: anexTponssiit / IbC Opait
[caitt]. — URL: https://urait.ru/viewer/fizika-471415#page/1

2. Cagennes, 1. B. Kypc obmie#t ¢pusuku [DnekTpoHHBIA pecypc]: yueOHoe

nocobue myist By30B : B 5 Tomax / M. B. CaBenbeB. — 6-¢ u3zn., crep. — CII0: Jlanp,
[6. 1.]. — Tom 1 : Mexanuka — 2021. — 340 c¢. — TekcT: 35ekTpoHHbIH // JlaHb:
3JIEKTPOHHO-OUOIMOTEUHAS cUCTEMA. — URL
https://e.lanbook.com/reader/book/153686/#1

3. Casenbes, U. B. Kypc obmieit ¢puszuku [IneKTpoHHBIN pecypc]: yueOHoe
rmocoobue : B 5 tomax / M. B. CaBenbeB. — 5-¢ n3n. — CII0: Jlanw, 2021 — Towm 2:
OnextpuuecTBO U Maruetusm — 2021. — 352 ¢. — Tekct: 3neKTpoHHBI // JlaHb:

3JIEKTPOHHO-OUOIMOTEUHAS CUCTEMA. — URL:
https://e.lanbook.com/reader/book/167870/#1
4. Casenne, 1. B. Kypc obmie#t ¢pusuku [DnekTpoHHBIA pecypc]: yueOHoe

rmocoobue : B 5 tomax / M. B. CaBenbeB. — 5-¢ n3n. — CII0: Jlans, 2021 — Towm 3:
MonekynspHas ¢usnka u TtepMmoauHamuka — 2021. — 224 c¢. — TekcT:
ANEKTPOHHBIN //  JlaHb:  2JIeKTpOHHO-OMOnMoTeuHass  cuctema. —  URL:
https://e.lanbook.com/reader/book/167871/#1

5. Casenbes, U. B. Kypc obmielt ¢pusuxu [DnekTpoHHbIN pecypc]: yueOHoe
rmocobue : B 5 tomax / M. B. CaBenbeB. — 5-¢ n3n. — CI10: Jlans, 2021 — Towm 4:

Bomnbl. Ontuka — 2021. — 256 c. — TekcT: 35eKTpoHHbIH // JIaHb: AIeKTPOHHO-
ounommoreuynasa cucrema. — URL: https://e.lanbook.com/reader/book/167872/#1

6. CasenbeB, 1. B. Kypc obmieit ¢puszuku [DneKTpoHHBIN pecypc]: yueOHoe
nmocoo6ue : B 5 tomax / M. B. CaBenbeB. — 5-¢ n3n. — CII6: Jlans, 2021 — Towm 5:
KBantoBas ontmka. AtomHas ¢usuka. Ouzmka TBepmoro Tena. OuU3MKa aTOMHOTO
sanpa u saeMeHTapHbiX yactul] — 2021. — 384 c¢. — Tekct: amekTpoHHblii // JlaHb:
AIIEKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/reader/book/167873/#1

4.1.2. lonoiHUTEIbHAS JIUTEpPaTypa:
7. bopmosckuit, I'. A. O6mas ¢usuka B 2 T. Tom 1 [DnekTpoHHBIN pecypc]:

yueOHoe mocobue mis By3oB / . A. bopnosckuii, 3. B. bypcuan. — 2-e u3z., ucmp.
u gon. — M.: UznarensctBo FOpaiit, 2021. — 242 c. — (Briciiee o6pazoBaHue). —
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https://urait.ru/viewer/fizika-471415#page/1
https://e.lanbook.com/reader/book/153686/#1
https://e.lanbook.com/reader/book/167870/#1
https://e.lanbook.com/reader/book/167871/#1
https://e.lanbook.com/reader/book/167872/#1
https://e.lanbook.com/reader/book/167873/#1

Tekcr: AIIEKTPOHHBIN // OBbC FOpaiit [caiiT]. — URL:
https://urait.ru/viewer/obschaya-fizika-v-2-t-tom-1-47314 1#page/1
8. bopmorckuii, I'. A. O6mas ¢usuka B 2 1. Tom 2 [DneKTpoHHBINA pecypc]:

yueOHoe mocobue miis By3oB / . A. bopnosckuii, 3. B. bypcuan. — 2-e u3z., ucmp.
u jnomn. — M.: UznarensctBo FOpaiit, 2021. — 299 c. — (Bricmiee o6pa3zoBanue). —
Tekcr: AIICKTPOHHBIN // OBbC FOpaiit [caiiT]. — URL:
https://urait.ru/viewer/obschaya-fizika-v-2-t-tom-2-473350#page/1

9. Topnau, B. B. ®uszuka [DnekTpoHHBIA pecypc]: ydeOHOoe mocobue s

By30B/ B.B.Topnau.— 2-e usn., ucnp. u mon. — M.: HsmarensctBo IOpaiit,
2020. — 215 c. — (Bricmiee obpaszoBanue). —Tekct: anekrponnsiii // DbC HOpaiir
[caiiT]. — URL: https://urait.ru/viewer/fizika-450980#page/1

10. Poraues, H. M. Kypc dusuku [DneKTpoHHBIN pecypc]: yueOHoe mocooue
/ H. M. PoraueB. — 3-¢ u3n., ucnp. u gomn. — CII6: Jlanp, 2020. — 460 c. — Tekcr:
ANEKTPOHHBIN //  JlaHb:  2JIeKTpOHHO-OMOnMoTeuHass  cuctema. —  URL:
https://e.lanbook.com/reader/book/129235/#1

4.1.3 MeToauveckne MaTepHAaJIbI
11. Topnauy, B. B. ®u3suxka. 3agauu, TECTHI. Metonbl

pemieHus [DNeKTpOHHbBIN pecypc]: yuebHoe mocobue mis By3oB/ B. B. 'opmau. —
M.: UznarensctBo FOpaiit, 2020. — 301 c. — (Bwicmee obpazoBanue). — TekcT:
anexktpoHHbIit // OBC FOpaiit [caiit]. — URL: https://urait.ru/viewer/fizika-zadachi-
testy-metody-resheniya-455706#page/1

12. Uponos, U. E. 3amaum mno oOmeir ¢usuke [DIEKTPOHHBIN pecypc]:

yaeOHoe nocobue mist By30B / U. E. UpomoB. — 18- mu3n., crep. — CII6: Jlans,
2021. — 420 c. — Texkct: 3neKTpoHHBIN // JlaHb: 3IEKTPOHHO-OUOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/reader/book/152437/#1

13. OO6mras ¢usuka: yuebOHO-MeToandeckoe nocodbue /ABT.-cocT. [ladukosa
A .M. - Kazans: U31-Bo MouH PT, 2010. - 100 c.

14. CasenbeB, U. B. COopHMK BOmpOCOB M 3ada4y mo oOmer dusnke
[DnexTpoHHBIN pecypc]: yueOHoe nocooue / M. B. CaBenbeB. — 9-e uza., crep. —
CII6: Jlamp, 2019. — 292 c. — Tekcr: anekTpoHHbIH / JlaHb: 3IEKTPOHHO-
oubnunoreunas cucrema. — URL: https://e.lanbook.com/reader/book/125441/#1

4.14 Ilepeyenb HHPOPMALNMOHHBIX TEXHOJOIMA M 3IJIEKTPOHHBIX
PecypcoB, HCIIOJIb3yeMbIX NMPH OCYLIECTBJICHUH 00pa30BaTEeJbHOI0 Mpouecca 1mno
AUCHUTIAHE (MOIYJII0)

Opranu3oBaHo B3aUMOJCHCTBHME OOY4YAIOMIErOCs U  NpernojaBareis C
HCIIOJIb30BaHUEM DJIEKTPOHHON MH(OpMaIimoHHO-00pa3zoBaTenbHOM cpenbl KHUTY -
KAN.
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https://urait.ru/viewer/obschaya-fizika-v-2-t-tom-1-473141#page/1
https://urait.ru/viewer/obschaya-fizika-v-2-t-tom-2-473350#page/1
https://urait.ru/viewer/fizika-450980#page/1
https://e.lanbook.com/reader/book/129235/#1
https://urait.ru/viewer/fizika-zadachi-testy-metody-resheniya-455706#page/1
https://urait.ru/viewer/fizika-zadachi-testy-metody-resheniya-455706#page/1
https://e.lanbook.com/reader/book/152437/#1
https://e.lanbook.com/reader/book/125441/#1

1. IMadpuxoBa A.M. «Duszuka 1» [DHeKTpoHHBIM pecypc]: Kypc
muctanuuonHoro obyuenus/ KHUTY-KAU, Kazanp, 2017 — JlocTyn 1o JOTHHY H
IIapOJIIO. URL.:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&c
ontent id= 241654 1&course_id= 13132 1

Nnentudukarop kypca 17 Lenonigorsk Alekseev Fizikal

2. IladpukoBa A.N. «DPuszmka 3 cemectp» [DIEKTPOHHBIA pecypc]: Kypc
nuctanimonHoro ooyuenus/ KHUTY-KAU, Kazanpb, 2016 — JocTyn mo JOTHHY U
IIapOJIIO. URL:
https://bb.kai.ru:8443/webapps/blackboard/execute/cp/courseProperties?course_id=_
12393 1&navitem=cp_course customization&dispatch=editProperties&family=cp e
dit_properties&crosscoursenavrequest=true

Nnentudukatop kypca 16-17 Leninogorsk Alekseev Fizika

4.1.5 Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANUOHHOM
cetu «HMHTEpHeT», nNpoOPeccHOHANBHBIX 0a3 [JdaHHbIX, HWH(OPMANUOHHO-
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUM 00pPa30BaTeJIbHOIO
nmpouecca mno AMCuUuIvInHe (MOAYJII0)

1. DnexkTpoHHO-OMONMMOTEUHAs cUCTeMa y4eOHOM W Hay4yHOW JHUTEpaTyphbl
«Jlanb». URL:https://e.lanbook.com/.
2. DAeKTpOHHO-OMOIMOTEeYHAs cUcTeMa Y4YeOHOW W Hay4YHOH JuTepaTypbl

«Znanium/comy. URL: https://znanium.com/

3. DnexTpoHHO-OMOIMOTEUHass CUCTeMa Y4YeOHOM M HayuyHOW JHMTepaTypsl
«IOpaiit». URL: https://urait.ru/catalog/full
4. Hayuno-texunueckast oubnnoreka KHUTY-KAU um. H.I'. YeraeBa. URL:

http://elibs.kai.ru/
5. DnexkrponHO-0nMOMMoTeyHas cuctema THT: http://tnt-ebook.ru/

6. SCOPUS [DnexTpoHHBIH pecypc]: pedepatrBHas 0aza TaHHBIX / KOMITAHUS
Elsevier. — Pexxum nocryna: https://www.scopus.com/, B 1okansHo#i cetu OI'Y.

6. Springer [DeKTpOHHBIN pecypc]: 0a3a JaHHBIX HAYYHBIX KHHT, KYpPHAJOB,
cpaBOYHBIX MarepuasoB / komnanus Springer Customer Service Center GmbH . —
Pexum noctyna : https:/link.springer.com/, B tokansHo# cetn OI'Y.

7. Web of Science [DnexkTpoHHbIl pecypc]|: pedeparuBHas 6a3za JaHHBIX /
kommanust Clarivate Analytics. — Pexxum moctyna: http://apps.webofknowledge.com/,
B JoKanbHOU cetn OI'Y.
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https://e.lanbook.com/
https://znanium.com/
https://urait.ru/catalog/full
http://elibs.kai.ru/
http://tnt-ebook.ru/

4.2 MartepuajibHO-TeXHUYECKOe olecredyeHUe AMCHUILIMHBI (MOXYJIs) U

TpedyeMoe MporpaMMHoOe odecriedeHue

Onucanne MaTepualbHO-TEXHUYECKOW 0a3bl U MPOrPaMMHOTO 0OecredyeHus,

H€O6XOI[I/IMOFO IJIs1 OCYHICCTBJIICHUSA O6p2130BaTeJ'H>HOFO nmponecca Mmo AUCHUIIIIMHEC

(MOyJTI0) IPUBEACHO COOTBETCTBEHHO B Tabnumax 4.1 u 4.2.

Tabmnura 4.1

MarepuanbHO-TEXHUYECKOE 00eCIeYeHUE TUCIUTUTMHBI (MOTYJIs)

HaunmenoBanue Bunia
y4eOHBIX 3aHATHH

HaumenoBanwue yaeOHOIM
ayJUTOpUH,
CIeUaIU3UPOBAHHON
naboparopuun

[lepeyenb He0OX0AUMOTO 000OPYIOBAHUS U
TEXHUYECKUX CPENICTB O0YUCHHUS

JIeKIIMOHHEBIE 3aHATUS

VYueOHas ayIuToOpus s
MPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O TUIIa

(JI. 304)

- MYJIbTUMEIUUHBIN TTPOECKTOP;
- HOYTOYK;

- HACTEHHBIN PKpaH;

- aKyCTUYECKHE KOJIOHKHU;

- y4eOHBIE CTOJIBI, CTYJIbS;

- JIOCKa;

- CTOJI IIperoaBaTes;

- yueOHO-HaIJISIHBIE TOCOOHS

JlaGopaTopHbie
3aHSATHUS

VYuebnas ayauropust
(JTabopaTopus uzukm)
(JI. 305)

- yueOHBIE CTOJIBI, CTYJIbS;

- JIOCKa;

- CTOJI IIperoaBaTe’s;

KommiekT 1abopatopHOro o60py10BaHus 110
pazneny «DJIeKTpUYeCcTBO U MarHETU3M» B
COCTaBe:

- HaCTOJIbHBIM KOHCTPYKTHB ISl YCTAHOBKHU
CMEHHBIX OJIOKOB;

- OJIOK TeHEepaTOpOB (M30JIUPOBAHHBII
TeHEepaTOp CUTHAIOB CIEIUATBHON (OPMBI,
peryaupyeMblid CTAOMITM3UPOBAHHBIN
ucToYHUK nuTaHus «0...+15 By,
CTaOWIN3MPOBAHHBIN UCTOUHUK HAIMPSHKEHUS
«+15 By, cTaOnian3upoBaHHbIM UCTOYHUK
HanpspKkeHus «—15 By»);

- 0JIOK MyJIBTUMETPOB (OJIOK C IBYMS

M (POBBIMU MYJIBTUMETPAMU C TUTAHUEM OT
cetu nepemeHHoro Toka 220 B 50 I'ty u oqauMm
CTPEJIOYHBIM BOJIbTMETPOM);

- 010k HabopHOeE ToJie (TTaHemb st COOPKU
HcclielyeMbIX 1ernen co 123 KOHTaKTHBIMU
THE3aMHu TSI IOAKITFOYSHUS] MUHUOJIOKOB U
COEIMHUTENIbHBIX TPOBO/IOB);

- KOMITIEKT MUHIOII0KOB (18/21 MUHMOIOKOB
C pa3UYHBIMU KOMIIOHEHTaMH U
ANEKTPOHHBIMU CXEMaMH IO TeMaM
1abopaTOPHBIX padoT);

- 0110k MoJienupoBaHus noJeit (61ok u 2/4
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c1abONPOBOIAIINE TNIACTUHBI IS UMUTALUN
JIEKTPOCTATUYECKOIO MOJIA € IEKTPOJAaMHU
pa3nuYHON GOPMBI U KOOPAUHATHOHN CETKOM);
- KOMIUIEKT COE€MHUTENIBHBIX IIPOBOJIOB U
Kabenei (mpoBoJia pa3IMyHON JJTUHBI CO
mTeKepaMu 1 Kabemu 111 COOPKHU U3ydaeMbIX
CXEM M MOJKIIIOYEeHUs TPUOOPOB);

- METOJMUYECKUE PEKOMEHIALINH 110
MIPOBE/ICHUIO JIA0OPATOPHBIX PaloT.

- Y4eOHO— HarJISTHBIE TTOCOOUSI.

[IpakTnueckue VYuebHas ayuTopus 1Jis - yueOHbIE CTOJIbI, CTYJIbS;
3AHSTHS MPOBEICHUS 3aHATUI - JTOCKa;
CEMHHApPCKOI0 THIIA, - CTOJI TPEIO/AaBATENS;
IPYIIIOBBIX U - KOMIIBIOTEPHBIE CTOJIbI, CTYJIbS;
WHJIMBUIyATbHBIX - IEPCOHAJIbHBIE KOMIIBIOTEPBI;
KOHCYJIbTAllMM, TEKYIIETO |- JIOKaJbHAasl BBIYUCIUTENIbHAS CETh;
KOHTPOJISL U - KK monuTops! 237;
MPOMEKYTOUHOMN - IPOECKIIMOHHBIN 3KpaH;
aTTecTaluu - MyJIbTUMEIUA-IIPOEKTOP.
(KommproTepras
ayIuTOpus)
(JI. 214)
CamocTosaTenbHas ITomemenue niis - IEPCOHAJIBHBIN KOMIIBIOTED;
pabota camocTtosaTenbHor pabotel |- KK monuTop 197;

crynenrta (JI. 112)

- CTOJIbI KOMITBIOTEPHBIE;
- y4eOHBIE CTOJIBI, CTYJIbA.

Tabnura 4.2

JInmeH3MOHHOE U CBOOOHO pacIpoCTpaHsIeMoe TPOrpaMMHOE 0OecTieueHIE, B TOM
YHCIIe OTEYECTBEHHOTO IPOM3BO/ICTBA, UCIIOJIb3YyEMOE MPH OCYIIECTBICHUH
00pa3oBaTEILHOIO MpoIecca Mo JUCHUILUIUHE (MOJTYIIIO)

[TpousBoauTeNb Crioco0 pacrpocTpaHeHHS
Ne HaumenoBanue nmporpaMmmMHOro (JIMLIEH3MOHHOE WIIN
/1 obecrieyeHust CcBOOOIHO
pacrpocTpaHseMoe)
1 Microsoft Windows 7 Professional  |Microsoft, CIIIA JInneHsnoHHoOE
Russian
2 Microsoft Office Professional Plus|Microsoft, CIIIA JInneHsnonHoe
2010 Russian
3 AHTUBHpYCHAsI TporpaMma JlabopaTtopust Kacniepckoro, |JIumieH3nonHnoe

Windows

Kaspersky Endpoint Security 8 for

Poccusa
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5 OCOBEHHOCTH PEAJM3ALIMUA JUCLHUIIJIMHBI (MOIY.JISI)
TSI JIML C OTPAHUYEHHBIMM BO3MOKHOCTSIMM 3/10POBbSI U
WHBAJIAIOB

OOyuenve Mo auCHUIUIMHE (MOAYJIO) OOYYalOImUXCS C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI M1 MHBAIHMIOB OCYIIECTBISETCS C Y4ETOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHUSA, WHIWBHIYATIbHBIX BO3MOXXHOCTEH U COCTOSHUS
3I0POBbS TAKUX 00YUYAIOITIXCA.

OOyueHne JWIl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbsi U WHBAIUIOB
OpraHU3yeTCs KaK COBMECTHO C APYTHMMH OOYYaloImMMHCS, TaK U B OTACIbHBIX
rpyIImax.

JUist U1y ¢ OrpaHMYCHHBIMA BO3MOXHOCTSIMH 37I0POBbS M WHBAIUJIOB
IPEeTyCMOTPEHBI JOTOJIHUTEIbHBIC OIICHOYHBIE MaTepHalibl, IMEpPeUYeHb KOTOPHIX
yKa3aH B Tabsuiie 5.1.

Ta0mura 5.1

I[OHOJIHI/ITGJ'IBHI)IC Marcpualibl OCHUBAHUA OJIA JIUI[ C OTpaHHYCHHBIMHA
BO3MOKXHOCTAMHU 310POBbA U HHBAJINI0B

Bunbl 1010THUTENBHBIX OLIEHOUHBIX | DOPMBI KOHTPOJIS U OLIEHKH
Kareropuu obyuaromuxcs
MaTepUajoB pe3ynbTaToB O0yUeHUs
C HapylIeHHsIMU ClTyXa TecTpl, KOHTPOJIBHBIE PadOTHI, [IpenmyniecTBEHHO
MUCHbMEHHBIE CAMOCTOSITENIbHBIE paOOThl, |  MUChbMEHHAs MPOBEpKa
BOIPOCHI K 3a4eTy (IK3aMeHy)
C HapylIeHUSIMH 3pEHUS YCTHBIN onpoc MO TEPMUHAM, [Ipenmy1iiecTBEHHO yCTHAsI
cobeceJ0BaHuUE 110 BOIIPOCAM K 3a4eTy | IpOBepKa (MHIUBUAYAIBHO)
(9K3aMeHy)
C HapyueHus MU OTIOPHO- Pelienue qucTaHIIMOHHBIX TECTOB, [IpenmyiiecTBEHHO
JBUTATEIBHOTO armapara | KOHTPOJIbHBIE pa0OThl, MTUCHbMEHHBIC |AUCTAHIIMOHHBIMU METOJaMHU
CaMOCTOSITeNIbHbIE pabOThI, BOMPOCH K
3a4ery (PK3aMeHy)

JUis 7ui ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbS M MHBAJIHUJIOB
npeaycMaTpuBaeTcs JOCTynHas ¢opMma NpeJOCTaBICHUS 3aJaHUM  OLEHOYHBIX
CpPEJICTB, HAIPUMED:

— B TIeyaTHOU popme;

— B IIe4aTHOM (popme ¢ yBeIMYEHHBIM MIPUPTOM;

— B hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTECHHUSI aCCUCTEHTOM 3a/1aHUs BCIYX.

JlumlaMm ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 370pPOBbS U  HMHBaJIHIAM
YBEIMYUBACTCS BpeMsi Ha TIOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. J[is
TaKUX OOYyYaIOIIUXCS TMpeayCcMaTpuBaeTcs IOCTymHas (opMa MpeaoCTaBICHHS
OTBETOB Ha 33/1aHUsI, & UMEHHO:
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— MMUChbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HaOOp OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCUCTEHTA,;

— MPEJICTABIICHUE OTBETOB YCTHO.

[Tpy HEOOXOAMMOCTH ISl JTUIL C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBbS U
WHBAJIMJIOB MPOIEIypa OLIEHUBAHUS PE3YJbTaTOB OOYyUYECHHUS MOKET MPOBOJUTHCS B
HECKOJILKO DTaIoB.

Y4yeOHO-MeTOAMUECKUE MaTepuajabl JJISI CaMOCTOSITEIbHOW U ayJIUTOPHOM
paboThl OOYYAIOIINXCS W3 YHCJIA JIUI] C OTPAaHUYCHHBIMUA BO3MOKHOCTSIMU 3JI0POBbBS
¥ WHBAIUIOB MPEIOCTABIAIOTCS B (OpMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM HUX
3I0POBBSI U BOCHPUSITHS HHGOPMAIIHH.

OcBoeHME AUCIUTUIAHBI (MOIYJISI) TUIIAMHU C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU
37I0pPOBbsSI M1 MHBAJIWJAMH OCYIIECTBIISICTCS C HCIOJIB30BAaHUEM CPEJCTB OOydeHUSs
OOIIIETO U CIIEIIMAILHOT0 Ha3HAUECHHS.
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