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HCJ’IL OCBOCHUA NUCIMUILIMHBI:

- (hopMupOBaHNE HABBIKOB M IPHEMOB HAYYHOT'O METO/A O3HAHUS;

- obecnieueHre HEOOXOAMMOTO YPOBHS 3HAHHWH Ui YCBOCHHS CMEXHBIX OOIIETCOPETUYECKHX U
CIELMaIbHBIX KYPCOB;

- BbIpa0OTKa TBOPHYECKOIO IOJXO0JAa K PELICHUI0 HAYYHO-TEXHUYECKUX 3aJad M IpodieM, C
KOTOPBIMH OyIyIIEMY CIIEIUAIUCTY MPUAETCS CTOJKHYThCS Ha MPOU3BOICTBE.

3azayu U3y4eHUs TUCLUIUIVHBIL

- CO3/1aHUE Y CTY/IEHTOB OCHOB JOCTaTOYHO IMIMPOKOH TEOPETHUECKONH MOArOTOBKU B 001aCTH (PU3HKH,
MO3BOJISIOIIEN OPHEHTUPOBATHCSA B MOTOKE HAyYHOM, TEXHUYECKON MH(pOpManuu 1 obecrneynBaromeil um
BO3MOKHOCTb MCII0JIb30BaHMs HOBBIX (PU3MUYECKMX MPUHLUIOB B T€X OOJIACTIX TEXHUKHU, B KOTOPBIX OHH
CIELUATU3UPYIOTCS;

- (opMHUpOBaHHME Yy CTYACHTOB HAYYHOTO MBIIUICHUS, B YaCTHOCTH, NPaBUIBHOCTH MOHUMAHUS
TpaHMI] TPUMEHUMOCTH PA3JIUYHBIX (U3WYECKUX MOHSATHH, 3aKOHOB, TEOpPUH W yMEHHUIl OLEHHBATbH
CTEIEHU JIOCTOBEPHOCTH  PpE3yJbTaTOB, IIOJIYYEHHBIX C IIOMOIINBIO OKCIEPUMEHTAIBHBIX  WIIU
MaTEMaTHYECKUX METOJOB UCCIIEIOBaHMS;

- YCBOEHHME OCHOBHBIX (PM3MYECKMX 3aKOHOB M SIBJICHUH KJIACCUUECKOW M COBPEMEHHOH (PU3MKH,
METO0B (PU3NYECKOTO UCCIIEJOBAHUS;

- BbIpa0OTKa y CTYJEHTOB NPHEMOB U HABBIKOB PELICHMsS KOHKPETHBIX 3ajlay U3 Pa3HbIX obsacTel
(bU3MKH, TOMOTAIINX B AaJbHEHUIIEM CTYACHTAM peIlaTh MPAKTHUECKUE 3a/1aUH.

- 03HAKOMJICHHUE CTYAECHTOB C COBPEMEHHOM ammapaTrypoi, BBIYMCINTEIbHON TEXHUKOM 1 BhIpaOOTKa
Ha4yaJIbHbIX HABBIKOB IIPOBEACHUS HAYYHBIX HUCCICJOBAaHUN.

Mecto nucuuninubl B cTpykrype OOII BO

I/I?,yT-IeHI/IC JUCHUITIINHBI «Dusukay 63.3I/Ipy€TC$I Ha 3HaHUAX, YMCHUAX u HaBBIKaXx,
cOPMHPOBAHHBIX B pe3yJibTaTe OCBOeHHs aucuuiuiiH «®Dusmka», «Anredpa», «[eomerpusi»
MpeAbIIYyIIeN CTyneHn 00pa3oBaHus: CpeiHee 00pa3oBaHue, CpeiHee MpodecCHoHaIbHOE 00pa3oBaHHE.

TeOpCTI/I‘-IGCKI/Ie 3HAaHUSA, IIOJYUYCHHBIC IO OCBOCHUIO AWCHUILUIMHBI, SABJIAIOTCA 0a30BBEIMH JJIS

W3Y4YE€HUS] OCHOBHBIX JMCLUHUIUIMH, (OPMHUPYIOIIUX KOMIETEHTHOCTHYIO MOJIE€Tb BBITYCKHUKA M MPO(UITH
IIOATOTOBKH.

Komnerenuuun oOy4yarouierocsi, ¢gopmupyembie B pe3yjbTare OCBOCHHS

AUCHUIIJINHBbI
B nmpouecce ocBoeHuss JAaHHOM JUCHUIUIMHBI Y CTYIAEHTa (OPMHUPYIOTCS —CIEAYIOLUe
KOMIIETEHINH:
YHUBEpCaJIbHbIE
Kon HaumenoBanue
WHauKaTopsl JOCTIKEHHUST KOMIIETCHITHH
KOMITETEHITHH KOMITETEHITHH
YK-1 Criocoben ocymiectBiath | 3-YK-1 3HaTh: MeTouku cOopa 1 00paboTKH
TIOWCK, KPUTUICCKUAN nH(pOpMalINY; aKTyallbHbIE POCCUNCKHE U 3apyOeKHbIE
aHaJu3 U CUHTE3 MCTOYHUKH HHGpOopManuu B chepe nmpopeccuoHamTbHON
uH(pOpMaLUU, MPUMEHATh | JEATENbHOCTH; METO/ CUCTEMHOIO aHaAIN3a
CHUCTEMHBIN MOIXO0. AJIs V-VK-1 YMmeTb: IpUMeHsATh METOJIUKH TTOMCKa, cOOpa U
pELIEHUS TOCTABJICHHBIX 00paboTKu MHPOPMAIIUH; OCYLLECTBISTh KPUTUYECKUI
3a1a4 aHaJM3 ¥ CUHTE3 UH(OpMAIINH, TIOTYYEHHON U3 pa3HBIX
HMCTOYHHUKOB

B-VK-1 Brnagers: MeTogamu noucka, cobopa u
00pabOTKH, KPUTHIECKOTO aHAIM3a U CHHTE3a




nH(OpMALINN; METOTMKON CHCTEMHOTO MOX0Aa JUIs
pelIeHUs TOCTABJICHHBIX 3a]1a4

VYKE-1 Crnioco6en ucnonb3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
3HAHUS €CTECTBEHHOHAYYHBIX JAUCLUILINH, METObI
€CTECTBEHHOHAYYHBIX MaTeMaTHYECKOT0 aHAIN3a U MOACITUPOBAHHUS,
JUCLUIUIMH, IPUMEHATh TEOPETUYECKOT0 U HIKCIEPUMEHTAIBHOIO UCCIIEJOBAHUS
MeTo bl MaTemaTHueckoro | ¥Y-YKE-1 ymeTs: ncnosib30BaTh MaTeEMaTHUECKUE
aHauu3a u METO/bl B TEXHUUYECKHX MPUIIOKEHUSX, PACCUNTHIBATh
MOJIEJIMPOBAHUS, OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKHU CIyJalHbIX
TEOPETUYECKOI0 U BEJIMYMH, PelIaTh OCHOBHBIE 3a/1a4¥ MaTEeMaTHUECKOM
HKCIIEPUMEHTAIBHOTO CTaTUCTHKH; PEeIIaTh TUIIOBBIE PACUETHBIC 3341
HUCCIEN0BaHUS B B-VKE-1 BiageTs: METOZAMHU MaTEMAaTUYECKOT'O
MIOCTABJICHHBIX 3a/1a4ax aHaJM3a ¥ MOJICIIMPOBAHUS; METOJIaMH PEILICHHS 3a/1a4
aHalM3a U pacyeTa XapakTepUCTUK (PU3MUECKUX CHCTEM,
OCHOBHBIMH ITPHEMaMH 00pabOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX, METOJIaMH pabOThI ¢ IPUKJIIAJAHBIMU
POrPaMMHBIMH TPOJAYKTaMH
YKII-3 CriocobeH cTaBuTh cebe 3-YKL-3 3HaTh: OCHOBHBIE TPUEMBI YIPPEKTUBHOTO

o0Opa3oBarebHbIE 1EH,
0]l BO3HUKAIOIIIKE
YKU3HCHHBIC 33/1a4H,
moaOUpaTh CrIocoObI
PEIICHUS U CPEJICTBA
pa3BUTHUSA (B TOM YHCIIE C
HCIIOJIb30BaHUEM

M (PPOBBIX CPEACTB)
JIPYTUX HEOOXOIUMBIX
KOMIIETEHIINI

yIpaBJICHHUS] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE
METOJAMKHA CAMOKOHTPOJIS, CAMOPA3BUTHS U
caM000pa30BaHUsI Ha MPOTSIKEHUU BCEU KU3ZHU C
HCIIOJIb30BaHUEM LIU(POBBIX CPEICTB

V-VKII-3 Ymers: 3¢ (eKTUBHO TUIaHUPOBATh U
KOHTPOJIMPOBATh COOCTBEHHOE BPEMsI, HCIIOJIb30BaTh
METObl CAMOPETYIISIIIUU, CAMOPA3BUTHUS U
caMo00y4eHHsI B TEUCHHE BCEU KU3HU C
HCIIOJIb30BaHUEM ITU(POBBIX CPEIICTB

B-YKU-3 Bnaners: MeTo1aMu yIpaBieHUs
cOOCTBEHHBIM BPEMEHEM, TEXHOJIOTHUSIMU
MPUOOpPETEHUs, HCTIONh30BAHMS U OOHOBJICHHUS
COIIMOKYJBTYPHBIX U MPO(heCcCUOHATBHBIX 3HAaHUH,
YMEHUH, U HABBIKOB; METOJUKAMH CAMOPa3BUTHUS U
caM000pa30BaHUsI B TEUCHHE BCEH KU3HU C
WCIOJIb30BaHNEM ITU(POBHIX CPENICTB

oOmenpodeccuoHaIbHbIC

Kon HanmenoBanue
WHanuKaTopsl JOCTIKEHHUST KOMIIETEHIHH
KOMIIETEHIIUH KOMIIETEHIIUH

OIIK-1 Cnoco0eH aHanmM3upoBaTh 3-OIIK-1 3HaTh: NpUHIMIIBI TOCTPOEHUSI CUCTEM
3a[a4u NpoQecCUOHaNbHON | ynpaBieHus
JNEITEILHOCTH HAa OCHOBE V-OIIK-1 YMeTb: aHamu3upoBaTh 3aa4u
MOJIOKEHUH, 3aKOHOB U yIpaBJIeHUS B TEXHUUYECKHX CHCTEMax
METO/IOB B 00J1aCTH B-OI1K-1 Brnagers: 0a30BbIMH 3HAHUSIMH O THUIIOBBIX
€CTECTBEHHBIX HaYK U TEXHUYECKUX CPEJICTBAX aBTOMATHKH U YIPABICHHUS
MaTeMaTHKH

OIIK-2 Crniocob6en ¢popmynupoats | 3-OINIK-2 3HaTh: OCHOBHbIE MPUHLIMIIBI K METO/IbI

3a1auu mpodeccuoHaTbHON
JESATEIIBHOCTH Ha OCHOBE
3HAaHUU, TPOPUITBHBIX
pa3esioB MaTEMATUYECKUX
U €CTECTBEHHOHAYYHbIX
JMCHHUIUIMH (MO1yJieil)

nocTpoeHus (hopmManu3aym) U UCCIETOBAHUS
MaTEMaTUYECKUX MOJENIEN CUCTEM YIPABIEHUS, UX
(GhopMBI TIpEACTABICHHS U TIPEOOPa30BAHUS IS
LeJIEN yIIpaBIIeHUs

V-OIIK-2 YMeTb: 1eMOHCTPUPOBATh HABBIKU
UCMOJIb30BaHUS 3HAHUN (PU3UKU M MATEMATUKHU IS




Xapakrepa

CHUCTEM

pemiCHus 3a1a4 TCOPECTUICCKOI0 U NPUKIAJHOTO

B-OIIK-2 Bnagers: aHaIUTHUYECKUMHA U YUCIOBBIMUA
METOJaMH JIJIsl pacuyeTa TeXHUYECKUX ITapaMeTPOB

33113'—[1/1 BOCIIMTAHHUSA, PCAJIM3YEMBIC B pPaAMKaX OCBOCHHUA TUCHHUIIJINHBI

BoBieuenue B

Hanpasaenne/ | Co3nanue yciaoBui, Hcnonb3oBaHne BOCIUTATEILHOIO
. Pa3HOILIAHOBYIO
HeJu o0ecreYnBaAOIINX NMOTEHIHAIa Y4eOHOH AUCHUNTIUHBI
BHEY4YeOHYI0 1eiTeJIbHOCTh
[Ipodeccuona | - popmupoBanue Ncnons3oBanue  BocmurtarenbHOro | 1.OpraHu3zaius HayqHO-
JIBHOE U KYJIbTYpbI MoTeHIMana JUCUUILIMH | MPAKTHYECKUX
TPYZI0BOE HCCIIEIOBATENLCKO | MPOPECCHOHATBHOTO MOIYJIS Uit | KOHGEPEHIUH U BCTpeY ¢
BOCITUTAHUE 1 1 MHXKEHEPHOU (dhopMupoBaHus WMHKEHEPHOIr0 | BEIYIUMH CHEIUATNCTAMHU
e TEIbHOCTH MBIIICHUS u WHXXEHEPHOU | peANpUATU roposa u
(B16) KyJIbTYpbl 3a CYET MPaKTHUYECKUX | BeTepaHaMu aTOMHOU
CTYJICHYECKHUX WCCJIEIOBAHMM | OTpACIH.
COBPEMEHHBIX  IPOM3BOJACTBEHHBIX | 2. Opranuszanus u

CHUCTEM, HpOGKTHOﬁ JCATCIIBHOCTHU
CTyIEHTOB 10  pa3paboTke u
OIITUMMHU3AIINU TEXHOJIOTHUYCCKUX
CHCTEM, CBSI3aHHOW C pEIICHHEM
PCAIBbHBIX IMPOU3BOACTBCHHBIX
3aj1ay; POXOXKICHHS Jyepes
pa3HoOOpa3HbIC UTPOBBIC,
TBOpYecKHe, (ecTuBaIbHBIC (OPMBI,
TpeOyromme  aHaliuM3a  CJIIOXKHOTO
00beKTa, MOCTAHOBKH OTHOCHTEIILHO
HEro MpeoOpa3oBaTeNbHBIX  3a/ad
JUIsL UX ONITUMAIILHOTO PEIICHUSI.

MIPOBEJICHUE MPEAMETHBIX
OJIUMIIUAJ U Y4aCTHE B
KOHKYypcax
npodeccnoHaIbHOTO
MacTepcTBa.

3.Yyactue B €XKeroHbIX
aKIUSAX CTYJACHYECKUX
CTPOUTENBHBIX OTPSIOB

Crpykrypa u coaepkaHue y4eOHOM M CIUTIIHHbI
JucuuninuHa npernojaercss cryaeHtaM B 1,2-om cemectpax. OOmias TpylOeMKOCTb JUCIUIUIMHBI

COCTAaBJISICT 8 3aUETHBHIX SAUHMII, 288 ak. Jaca.

KajienpapHblii IU1aH

0 Bupet yueOHOH nedaTenbHOCTH
(gac.)

A ;

T 3 = Atrectanins | MakcuManbH
3 HaumenoBanue pasnena & 5 o

e ° = a, 3 paszena, bl OaJT 3a
I (TeMBI) AVCITUTUTHHBI 5 = S & @)
o o = 5 = ?.3 (dpopma) pasnen

bl M = 5 X
b < g

<
a = =
1 2 3 4 5 6 7 8 9 10
1 cemecTp
1 11 OCHOBHBIE TTOHSATHSI U 6.5 1 05 1 T1 25
onpeaeneHus pU3nKu

1.2 | Mexanuka Herorona 6,5 1 0,5 1

1.3 | 3akoHBI COXpaHEHUs! 9 2 1 2 4

14 Kunemaruka u juHamuka 20 4 4 5 10

TBEPJIOTO Tela




1 1.5 | PenstuBucrckas mexanuka | 14 4 - 1 9
1.6 | MonekyspHas Gu3nuka 17 4 2 1 10
1.7 | OCHOBBI TEPMOJMHAMHKH 18 4 2 2 10
2 2.1 | OcHOBBI ANEKTPOCTATHKU 17 4 2 2 9 T2 25
29 MaruaurocraTuka B 18 4 2 5 10
BaKyyMe U B BEIIECTBE
23 VYpaBHenus Makcaeiia 18 4 2 5 10
KBaszucraimoHapHbie TOKH
Hroro 3a 1 cemectp | 144 | 32/10 | 16/6 | 16/6 | 80 50
By npoMexyTOUHOH aTTeCTIUH €) 50
2 ceMecTp
3 31 KonebarensHoe NBUKEHUE. 18 4 2 5 10 T3 30
CriekTpanbHOE Pa3iokKeHUE
32 Kunemartuka BOTHOBBIX 18 4 2 5 10
MPOLIECCOB
Wutepdepenuus u
3.3 | mudpakius BOJH. 18 4 2 2 10
OnemeHTbl Oypbe-ONTHKH.
3.4 KBanroBas onrtuka u 18 4 2 5 10
teopust bopa.
35 OCHOBBI KBaHTOBOM 18 4 2 5 10
MEXaHUKH
3.6 | ®uznka aToMoB 1 Mostekyn | 18 4 2 2 10
4 4.1 | AtomHoOe€ PO 18 4 2 2 10 T4 20
SInepHble CHIIBI U SiIEpHBIE
4.2 | peakuuu DieMEHTapHbIE 18 4 2 2 10
YaCTHIIBI
Hroro 3a 2 cemecTp 144 | 32/10 | 16/6 | 16/6 | 80 50
Buj npoMexyTouHOH aTTecTanyu €] 50
HUTOI'O | 288 | 64/20 | 32/12 |32/12] 160

* - COKpalnieHHOe HauMEHOBaHHUE (DOPMBI KOHTPOJIS
** - cymMMa MakCUMAaNbHBIX 0aJioB T0JDKHA ObITH paBHa 100 3a ceMecTp, BKIItOUas 3a4eT U (W) IK3aMeH
CoxkpaiieHHOe HauMEHOBaHHe (POPM TEKYIIIETO KOHTPOIIS ¥ aTTEeCTAI[H Pa3/IeNioB:

O0o3Hauenue ITos1HOE€ HAMMEHOBaHUE
T TectupoBanue
2 DK3amMeH

Coaep:xaHue JJEKIIMOHHOI0 Kypca

TeMbl JIEeKINH. Bcero Yuebro-
Bomnpocekl, oTpadaTsiBaeMble Ha JIEKINH qacoB MeTomHecKoe
ol0ecneyeHue
1 2 3
OcHOBHbIE IOHATHUS U ONIPEeICTCHUS (PUIUKH. 1 OU [1-7]
[Ipenmer ¢pusuku u e€ onpenenenue. CBs3b ¢ JPYTUMU HAyKaMH. JIN [8-17]
[Ipocreline Moaenn MeXaHU4YeCKOr cucteMbl. CHcTeEMa OTCUeTa U HP [36-39]

cucreMa KoopauHat. KunemaTudyeckre BETUYUHBI: panyc-BEKTOP,
MIepEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, MYTh.

Mexanuka HeroToHAa. 1
HNuepuumaneHas cucrema orcuera U nepsolii 3akoH Herorona. IlonsaTue
CHUJIbI, IPABUJIO CJIOKEHUS cuil. BTopoil 3akoH HeroToHa. TpeTuii 3akoH
HproToHa 1 3aK0H coXpaHeHHs UMITyJbca. [ paHULIBI TPUMEHEHUS
3akoHOB HproToHa. [Ipumeps! pemenns 3aaad.




3aKOHBI COXPAHECHMUS.

O6mast hopMynHpOBKa 3aKOHA COXPAHECHUS UMITYJIECA B MEXAHUKE.
Mexanundeckas pabora. Kuaernueckas sneprus. [loteHnmanpHas
SHEPrus. 3aKOH COXpPAaHEHUs MEXaHUYECKON IHEPTHUU.

KuHemarvka u IMHAMHKA TBEPJIOTO TEJa.

AOcomoTHO TBepoe Teino. [loctynarenbHoe U BpamaTeabHOe
JBY)KEHUS TBEPIOTO Tela. MOMEHT CHIIBL. Y CIIOBHE PABHOBECHS
TBEPAOrO Tea. MOMEHT MHEPLIMH TBEPAOTO TEJIA U IPUMEPHI EI0
pacuera. OCHOBHOE YpaBHEHHUE TMHAMHUKH BPAIATSILHOTO JABIKCHHS
TBEP/IOTO Tella, HMEIOIIEeT0 (PUKCUPOBAHHYIO OCh BpaleHUsl. MOMEHT
UMITYJIbCA ¥ 3aKOH COXPaHEHUsI MOMEHTa UMITyJibca. LIeHTp nHepuu
TBepaoro Tena. CpaBHEHHE JIBUKEHHS TBEPOTO TENa C ABHKCHUEM
MaTepHaIbHON TOUKH

OU [1-7]
TV [8-17]
WP [36-39]

OCHOBBI DCHHTHBHCTCKOﬁ MCXAaHHMKH.

HpI/IHI_II/IH OTHOCHUTCIBHOCTH B MCXaHUKCE. HOCTy.]'IaTBI TEOpHUNn
OTHOCHUTCIIBHOCTH. CJIGIICTBI/ISI TCOPHUU OTHOCUTCIIBHOCTH. Bzaumocss3b
MaCChl 1 DOHCPIuu.

MounekymsipHas hu3HKa.

Onpenenenne CTaTUCTUYECKOTO U TEPMOJUHAMUYECKOTO METOJIOB
U3YYCHUS MaKPOCKOIMYECKUX TEN, UX JTOCTOMHCTBA W HEJIOCTATKH.
OCHOBHBIE TOJOXKEHHUS MOJICKYJISIPHO-KUHETUYECKONH TEOPHH.
Omnpenenenne MaeaIbLHOrO ra3a. [ paHUIlbl MPUMEHUMOCTH MOICITH
ujeanbHOTO ra3a. Temmeparypa U IaBJICHUE C TOYKU 3PCHHUSI
MOJICKYJISIPHO-KUHETHUECKON Teopuu. [Ipumep uisi 0JTHOATOMHOTO
UJICaIbHOTO ra3a. Y paBHEHUE COCTOSHUSI UJICaTbHOTO ra3a (ypaBHEHHE
Kunaneiipona-Menpeneena) .

OCHOBBI TEPMOJANHAMUKH.

OcHOBHbIE IOHATHS TEPMOANHAMMKY; TEIIONEpeaaya U €€ BHJIbI.
ITepBblii 3aKk0OH TepMOAMHAMUKH. V30T€pMHUUYECKNI, N30XOPHBIH,
n300apHBIM Tpolecchl; uX u3oopaxkenue Ha P-V-nuarpamme.
Anunabatuyeckuii mpolecc U ero ypaBHeHnue. Bropoit 3akoH
TEPMOJMHAMUKHU. DHTPONHUS U €€ CTaTUCTUUYECKUI cMbIci. [k
Kapno nneansHoii termnooit mamuusl u ero K. I1. J1.; rpadguueckoe
n300pakeHne padoThl 32 OJMH IUKJ HICATbHON TETUIOBOW MaIlTUHBI.

OU [1-7]
I [8-17]
WP [36-39]

OCHOBBI 3JIEKTPOCTAaTUKH.

DIEKTPUUECKHH 3apsi U €r0 CBOMCTBA. DJIEKTPUUECKOE MOJIE U €T0
xapaktepuctuku. Teopema ["aycca 715 3JI€KTPHUUECKOTO MOJIA.
[IpoBOAHUK B AIEKTPUUECKOM TOJIE. DHEPTHS DJIEKTPUUECKOTO TMOJI,
3allaCeHHOr0 B KOHJeHcaTope. JIUnoiib B 3JIEKTPUYECKOM TOJIE.
[Tonmgpusanus IUIEKTPUKA.

MarsurocTaTtuka B BaKyyM€ U B BEHIECTBE.

3akoH AMIiepa Juisi B3aUMOJICHCTBUS JIEMEHTOB TOKa. 3akoH buo-
Cagapa-Jlamnaca. IIpumepsl pacueTa MarHUTHOTO MOJIS 111 KPYTOBOTO
BUTKA C TOKOM U OECKOHEYHO JJIMHHOTO MPSMOJIMHEHHOTO
IPOBOAHMKA. MarHeTUKH U UX BUJBIL.

YpaBHeHus Makcgeiia.

SIBnenne AJEKTPOMarHUTHOM UHAYKINH, WHJYKTUBHOCTD,
caMomHAykius. Tok  cMmemeHus. YpaBHeHus Makceemia B
MHTETpaJIbHON (QopMme, MIocKasi 3JeKTPOMarHuTHasl BOJIHA. Y paBHEHUS
Makcgemna B nuddepennuanbHoil popme. MaTtepuaibHble ypaBHEHUS.
KBazucranyoHapHble TOKH.

Omnpenenenue KkBazucTaloHapHoro Toka. [Ipumepsl
KBa3HMCTAI[MIOHAPHBIX TOKOB, TpaduecKasi HHTEPIIpeTaIus
XapaKTEPUCTHK JAHHBIX TOKOB IPHU MOMOIIM METOJIa BEKTOPHBIX

OU [1-7]
I [8-17]
WP [36-39]




JUarpaMM.

KonebaTenbHoe IBUKEHUE.

Bunbr konebanuii. 'apmoHHYeckrne KojeOaHUsl KaK MPOCTCUIINNA BH]I
KOJIeOaHWIA. CnoxxeHnue KOJIEOAHHH, METOJT BEKTOPHBIX
nuarpamMm.l'apMOHUMYECKUIT W aHrapMOHUYECKUH OCIMILISATOP U HX
npuMepbl. MatemaTudeckuil U ¢pu3ndeckuil MmasTHUK. KonebaTenpHbIN
KOHTYP.

CriekTpanbHOE Pa3yIoKeHHUE .

DU3NYECKUI CMBICI CIEKTPaIbHOTO pasyioxkeHus. Teopema Dypre.
[Tpumeps paznoxenuss Oypbe Ha KOHKPETHBIX (PUIUUECKIX

npolieccax; KojaeOaHus CTPYHBI.

O [1-7]
T [8-17]
WP [36-39]

KunemaTtnka BOJTHOBBIX ITPOIIECCOB.

Buasl BoiH 1 ux xapaktepuctuku. [lonepeunbie u Npo0JibHbIE BOJIHBI.
BosHOBO€E ypaBHEHUE IIJIOCKOM YIIPYTOM U MIIOCKOM 3JIEKTPOMArHUTHOM
BOJIHBI;, PE3YJIbTAT PEUICHUS JAHHOTO YPABHEHUS — YPaBHEHUE BOJIHBI.

HnTepdepenims u nudpaxius BOJH.

KorepentHoctb. CrnokeHne KoOJeOaHUN I JIBYX KOTE€PEHTHBIX
ucTOYHUKOB. UHTepdepeHuuss Ha TOHKUX TUleHKax. [IpuHnumn
['oitrenca-Openens. 3oubl  Openens.  [Ipumepsl  audpakium.
JudpaxuonHas pemietka. EcTrecTBeHHBIH U MONSPU30BaHHBIN CBET.
DJieMeHThl PYpbe-ONTUKH.

[IpencraBienne rapMOHMYECKHUX KOJIEOaHUI B KOMITJIEKCHOM

10ckocTh. Psag @ypse u unterpan @ypse.

OU [1-7]
I [8-17]
WP [36-39]

KBanrtoBas onrtuka u reopus bopa.

TeruoBoe M3my4eHHe U 3aKOHBI H3TYYSHUS aOCOIFOTHO YEPHOTO TeJa.
®otounsl, nocrosiHuas [1nanka u Gpopmymna Ilnanka ans mI0THOCTH
W3JIy4eHHs a0COIIOTHO YepHOTro Tena. bopoBckasi Teopusi aTOMOB.

OCHOBBI KBAHTOBOUM MEXaHUKHU.

KopnyckynsipHo-BOJIHOBOM JyaJn3M MaTEpHUH. [Tpuniun
HEONpeIeIeHHOCTH. KBaHTOBBIE COCTOSIHUS U IPUHILMII CYIIEPIIO3HULIAH.
Bpemennoe u craunonaprnoe ypaBHeHus Lllpeaunrepa. OmnepaTopsl
¢uznueckux BenWyuMH. KBaHTOBaHME SHEPIUHM U HHEPreTHUECKUN
crekTp. [IpocTeiimme 3a1a4M KBAHTOBOM MEXaHUKH.

OU [1-7]
I [8-17]
WP [36-39]

®Pu3nka aTOMOB ¥ MOJIEKYJI.

Atom Bomoposna B Tteopun lllpenunrepa. Ilepmonmueckas cucrema
a1eMeHTOB MenzeneeBa. Moekynsl, TUIBI CBSI3€M B MOJIEKYJax,
MOJIEKYJISIpHBIE CIIEKTpHI. Jlazepbl. DeMeHThl 30HHON TEOPHH TBEPAOTO
Tena.

ATOMHOE SLIpO.

CocTaB aTOMHOTO sJipa M €ro XapaKTepUCTHKW. Macca W dHeprus
cBs3m sinep. [Ipodnaemsl mocTpoeHus Teopun siapa. KamenbHas MOICIb.
O06on04YeyHast MOJEIb.

SnepHBIE CUIIBI U SLAEPHBIC PEAKIIUH.

Snepubie cunbl. PanqnoakTHBHOCTH. 3aKOH PaIMOAKTUBHOTO pacriajia.
SInepHble peaknuu.

DiIeMeHTapHbIE YaCTUIIEL.

Knaccudukanust snementapabix yactui]. OCHOBBI COBPEMEHHOTO
€CTECTBO3HAHUS.

OU [1-7]
M [8-17]
WP [36-39]

Hroro
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IlepeyeHb NPaKTHYECKUX 3AHATHH

Tema npakTudeckoro 3ansitusi. Bonpocel, orpadéaTeiBaemMbie Ha
NMPAKTUHICCKOM 3aHATHH

Bcero
4acoB

YuebHo-
METOANYEeCKOoe
o0ecreuenue

1

3




Mexanuka HeroTOHA.

1. ITonsiTHe cuIIBl, TPaBUIIO CIOKEHUsI cuil. Bropoii 3akon HeloToHa.

2. 3aKOH COXpaHEHUs UMITYJIbCA.

3. I'panunel npumenenus 3akoHoB HetoroHna. [Ipumeps! penienus 3a1a4y

3aKOHBI COXPAHECHHUS.
4. Mexannueckas padota. Kunernueckas sueprus. [lorennuanbHas
SHEPrus. 3aKOH COXpPaHEHUs MEXaHUYECKON IHEPTHUU.

Kunemaruka u uHamMMKa TBEPJOTro Tela.

5. MoMeHT cuiibl. Y CI0BHE paBHOBECHS TBEPIOTO Teaa. MOMEHT
MHEPLH TBEPJOTO Tella ¥ IPUMEpHI ero pacyera. 6. OCHOBHOE
ypaBHEHHE AMHAMUKH BpPaAIaTEIbHOTO IBUKEHUS TBEPAOIO TENa,
UMEIOILEro (UKCUPOBAHHYIO OCh BpallleHusl. /. MOMEHT UMITyjIbca U
3aKOH COXpaHEHMs] MOMEHTa UMIyibca. L{eHTp nHepuuu TBEpAOro
Tela. Pelenue 3agauy.

MonexkynsipHasi pu3uKa.

8. Onpenenenue ueanbHOro rasa. Temneparypa u AaBlieHUE C TOUKH
3pEHMs MOJIEKYJSIPHO-KMHETHYECKOW Teopuu. Ilpumep mis
OJIHOATOMHOTO MJICATHHOIO Ta3a. Y paBHEHHE COCTOSHUS UCATbHOTO
raza (ypaBuenne Kianeiipona-MenpeneeBa).Pemenne 3anau.

OU [1-7]
I [8-17]
WP [36-39]

OCHOBBI TEPMOJAMHAMUKH.

9. OcHOBHbIE OHATHS TEPMOAMHAMUKY; TEILIONEpeiada U ee
BUJbl. M30TepMuyeckuil, U30XOpHBINA, H300apHBIA MPOIECCH; UX
n3o0paxenne Ha P-V-muarpamme. AnrabaTHYecKuil MPOIIECC U €T0
ypaBHeHue. [lukn Kapno uneansHolt TemioBoi mamunsl 1 ero K. I1.
N.; rpaduaeckoe n3oOpakeHrne paboThl 32 OJUH MUK UICATEHOM
TEIJIOBOM MAalllUHBI.

OCHOBBI 2JIEKTPOCTATUKH.

10. DnexkTpruyeckuii 3apsii U €ro CBOMCTBA. DIEKTPUUECKOE MOJIE U
ero xapakTepucTuku. Teopema ["aycca [u1s 3JIEKTPUYECKOTO MOJIS.
[IpoBOAHMK B JIEKTPUYECKOM I10JIE. DHEPTUS IIEKTPUUECKOTO OIS,
3alaceHHOro B KOHieHcaTope. /Iunosp B 3JIeKTpUUECKOM TOJIE.

MarsuTocTaTuka B BaKYYME M B BEIIECTBE.

11. 3akon Amnepa 715t B3aUMOJICUCTBUS DJIEMEHTOB TOKA. 3aKOH
buo-Casapa-Jlannaca. 12. [Ipumepsl pacuera MarHUTHOTO MOJIS ISt
prrOBOFO BHUTKA C TOKOM U 6€CKOHC‘-IHO JJIMHHOT'O HpﬂMOHHHGﬁHOFO
MIPOBOJIHUKA.

YpaBHeHus Makcgesia.

13. SIBnenue 3neKTPOMarHUTHOW UHIYKLIUU, UHITYKTUBHOCTb,
CaMOMHAYKIUs. YpaBHeHUs: MaKcBeia B UHTETpaJIbHOU (popme,
MJIOCKAas AJIEKTPOMArHUTHas BOJHA. Y paBHEHUs MakcBeia B
nuddepennuranbaon hopme. MarepuanbHble ypaBHEHHS.
KBasucraimoHapHble TOKH.

14. Onpenenenne KBa3UCTALIMOHAPHOTO TOKA. [Ipumepsl
KBa3UCTAIIMOHAPHBIX TOKOB, rpapuueckas HHTEPIIPETALIHS
XapaKTEePUCTUK JAHHBIX TOKOB MPHU TTOMOIIA METO/1a BEKTOPHBIX
JUarpaMM.

O [1-7]
I [8-17]
1P [36-39]

2 ceMecTp

KonebarenpbHoe ABMKEHUE.

1. Buasr konebanuii. CnoxxeHue KojaeOaHui, METO]T BEKTOPHBIX
auarpamMm. 2. [lapMOHHMYECKHI 1 aHTAPMOHUYECKUN OCIIMILIATOP U UX
npuMepsl. MaTtematnyeckuii u pusndyeckuii MassTHUK. KonebarenbHbIN
KOHTYP.

CrekTpalibHOE Pa3JI0KEHUE .

OU [1-7]
TV [8-17]
1P [36-39]




4. ITpumeps! paznoxenus Oypbe Ha KOHKPETHBIX (PU3UIECKUX
npolieccax; KoneOaHus CTPYHBI.

KuHemaTuka BOJHOBBIX ITPOLIECCOB.

5. Bunsl BoJIH 1 UX XapakTepuCTUKU. [lonepeynsie u NpoaoabHbIe
BOJIHBI. 6. BosIHOBOE ypaBHEHHUE IJIOCKOU YIIPYTOW U IMIIOCKOM
3JIEKTPOMArHUTHOW BOJIHBI; PE3YJbTAT PELICHUS JAHHOTO YPaBHEHUS —
YpaBHEHUE BOJIHBI.

Wnrepdepenins u audpakiius BoIH.

7. KorepentHocTb. CiioxeHue KOIeOaHUM 715 IBYX KOTCPEHTHBIX
UCTOYHUKOB. IHTepdepeHIIns Ha TOHKHUX TUIeHKax. [IpuHIimn
['toiirenca-®penens. 8. 3oub Openens. [Ipumeps! gudpakmm.
Judpakuuonnas pemerka. ECTecTBeHHBIN U MONSPU30BaHHBIN CBET.
DJsieMeHThl DYpbe-ONTUKH.

9. [IpeacraBneHue TapMOHUYECKUX KOJIEOAHHUIM B KOMIUIEKCHOM
10ckocTh. P @ypbe u unterpan Oypre.

OU [1-7]
I [8-17]
P [36-39]

KBanToBas ontuka u teopust bopa.

1,2. TeroBoe U3Ty4eHHE U 3aKOHBI U3ITy4EHUsI AOCOTIOTHO YEPHOTO
Tena.

3,4. bopoBcKkas TeOpHUs aTOMOB.

OCHOBBI KBAaHTOBOI MEXaHUKHU.

5,6. [Ipuniun HeonpeaeneHHOCTU. KBaHTOBBIE COCTOSIHUSA U
MPUHLIMI CYNEPHO3ULINU. BpeMEeHHOE U CTAlMOHAPHOE YPaBHEHUS
[[Ipenunrepa.

7,8. Onieparopsl pu3nyecKuX BelnduH. KBaHTOBaHWE SHEPTHH U
SHEpreTudeckuil crekTp. [Ipocrenire 3a1aum KBAHTOBOM MEXaHUKH.

Pu3uKa aTOMOB U MOJIEKYJI.

9,10. ATom Bosoposa B Teopur lpenunrepa. [lepuognyeckas
cucreMa 1eMeHTOB Meneneea. MONEKyIIbl, TUIIBI CBSI3EH B
MOJIEKYJIaX, MOJIEKYJISIPHBIE CIIEKTPBI.

11,12. Jlazepsl. D1eMEeHTHI 30HHON TEOPUHU TBEPAOTO TEA.

OM [1-7]
I [8-17]
VP [36-39]

ATOMHOE A1po.
13. CocTaB aTOMHOTO Si7Jpa U €r0 XapaKTEPUCTUKHU.
14. Macca u 3Heprus CBsI3U SA€ep.

SlnepHble CUIIbI U SIEPHBIE PEAKIIUH.

15. AnepHbie cuibl. PaanoakTMBHOCTb.

16. 3aK0H paInOaKTUBHOTO pacnaja. SnepHble peaknu
DJIEMEHTaPHBIE YaCTHUIIBI.

17. Knaccuduxarius 37eMeHTapHBIX YaCTHII.

18. OCHOBBI COBPEMEHHOT'0 €CTECTBO3HAHUSI.

Hroro
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IlepeyeHb 1a00paTOPHBIX PadoOT

HaumenoBanue j1abopaTopHoii padoTsl. 3aaHus, BONPOCHI,
orpadaTbiBaeMble Ha JJA00PATOPHOM 3aHATHH

Bcero
JacoB

Yyeono-
METOANYECKOe
ob0ecrieueHue

1

3

BBomHoe  yabopaTopHOE — 3aHATHE, HWHCTPYKTaX TI0  TEXHUKE
6€e301acHOCTH
Jlabopamopnas paboma «OnpeneneHne CKOPOCTH MyJIX MPU TOMOIIN

OM [1-7]
M [8-17]
MY [18-35]




OaJIIMCTUYECKOTO0 MasITHHUKAY.

Mexannka HproTOHA. 3aKOHBI COXPaHEHUSI.
O6mass GopMynupoBKa 3aKOHA COXPAHEHHUS HMITYIbCAa B MEXaHHKE.
Mexannyeckass pabora. Kwunermyeckas dHeprus. [loTeHImMambHas
9HEprus. 3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTUU.

WP [36-39]

Jlabopamopnasa paboma «3ydeHne BpaiaTeaIbHOTO IBUKEHUS.

Kunematuka U AuHaAMuKa TBEPAOTO Tejda. MOMEHT MHEPLHH TBEPIOTO
Telna U mnpuMepbl ero pacuera. OCHOBHOE ypaBHEHHE IUHAMHKHU
BpAIaTeIbHOTO ABM)KCHUS TBEPJOTO Telld, HMEIOIIET0 (PUKCUPOBAHHYIO
OCb BpalleHHa. MOMEHT HMITylbca U 3aKOH COXpaHEHHs MOMEHTa
MMITYJIbCA.

Jlabopamopnas paboma «DU3NUECKUIA MASTHUKY.

KunemaTrka ¥ JIMHAMUKA TBEPAOro Teaa. MOMEHT WHEPIMU TBEPIOro
Tela W TpuMmepbl ero pacdyera. OCHOBHOE YypaBHCHHE JIMHAMHUKHU
BPAIIATSILHOTO JBMKCHUS TBEPIOTO Teja, MMEIOIIEro (GUKCHPOBAHHYIO
0Ch BpallCHHS

Jlabopamopnas  paboma «/3yyeHne TEpMOAMHAMUYECKUX CBOWCTB
BO3yxa Ha ocHOBe onpeneneHus Cp/Cy .

MounexynspHas ¢usuka. OCHOBHbIE  IOJIOKEHUS  MOJIEKYJISPHO-
KUHeTndecko Teopuu. OrnpeneneHue uicalbHOro rasa. Temmneparypa u
JIaBJICHUE C TOYKU 3pEHUs]  MOJEKYJIIPHO-KMHETUYECKOH TEOpHH.
VYpaBHeHHe cOCTOSHMS HaeanbHOro rasza ( ypaBHenue Kiiameiipona-
Menneneena ).

Jlabopamopnass paboma «W3yueHue TEpMOAMHAMUYECKUX CBOMCTB
BO31yxa Ha ocHoBe omnpenenenus Cp/Cy .
OcHoBbl ___TepMoauHamMuku.  [lepBblii  3aKOH  TEPMOJAMHAMHKH.
H3oTepMuyeckuii, N30XOpHBIN, N300apHBIA MPOLIECCHI; HX U300paKeHUE
Ha P-V-mmarpamme. Anmabatudeckuil mporiecc U ero ypaBHenue. Llukmn
Kapuo uaeanpHoii TeroBoi Mamuubl ¥ ero K. I1. JI.; .rpadudeckoe
n300pakeHre paboThl 32 OJMH IUKJ HICATbHON TETUIOBOW MAalTUHBI

OM [1-7]
I [8-17]
MYV [18-35]
WP [36-39]

Jlabopamopnas paboma «OnpeneneHne EMKOCTH KOHJEHCATOPOB IpU
oMo mocta CoTTuy.

OJIEKTPOCTAaTHKA B BAKYYME U B BEUIECTBE. JIEKTPUUECKOE TOJIE U €r0
xapakTepuctuku. Teopema IT'aycca Uit DJIEKTPUYECKOTO — ITOJIA.
ITpoBOAHMK B D3JIEKTPUUECKOM IIOJE. DHEPTUs AJIEKTPUUYECKOrO IO,
3alaceHHOT0 B KOH/IEHCATOpE.

Jlabopamopnas paboma  «OmnpeneneHne  TOPU3OHTAIBHOMN
COCTABJISIONIEH HANPSHKEHHOCTH MarHUTHOTO TTOJIST 3EMITH

MarHuTocTaTuka B BaKyyMeé M B BeLIeCTBE. 3aKOH Ammepa s
B3aUMOJICCTBUSI  DJIEMEHTOB Toka. 3akoH buo-Caapa-Jlamaca.
[Tpumepsl pacyeTa MarHUTHOTO MOJS Ul KPYTOBOTO BUTKA C TOKOM M
0ECKOHEUHO JUTMHHOTO MPSMOJIMHEHHOTO MTPOBOTHUKA.

Jlabopamopnas paboma «ITHTyKTUBHOCTb KaTYIIKN.

YpaBHeHuss MakcBenna. SIBieHuMe SJIEKTPOMArHUTHOM WHAYKIUH,
WHIYKTUBHOCTh,  CaMOMHIYKUHMA. TOK  cMemlieHus.  YpaBHEHHs
MakcBesuta B MHTETpaibHOM (popme, MIToCKast JIEKTPOMarHuTHasI BOJIHA.
MarepuanbHble ypaBHEHHUS.

Jlabopamopnas paboma «VccnenoBaHue 3aTyxarolmux KojeOaHWid B
KoJ1Ie0aTeIbHOM KOHTYpE MPHU MOMOIIY OcHILIOrpadar.

KBazucranmonapssie Toku. OnpenesieHue KBa3uCTallMOHAPHOTO TOKA.
[Ipumepsbl KBa3UCTAIMOHAPHBIX TOKOB, Tpaduyueckas HHTEpIpeTaIus
XapaKTePUCTUK JAaHHBIX TOKOB TIPH TIOMOIIM METOJa BEKTOPHBIX
JUarpaMM.

OM [1-7]
I [8-17]
MY [18-35]
WP [36-39]




Jlabopamopnas paboma «MaTeMaTHYECKUIA MASTHUKY.

KonebaTenbHoe IBUKEHUE.
Bunbr konebanuii. 'apmonndeckue konedanus. CroxxeHue KoleOaHU,
METOJI BEKTOPHBIX JIHArPaMM.

Jlabopamoproti paboma «HUccnenoBanue CHEKTPATBHBIX
XapaKTEPUCTHK ONTHYECKOTO U3ITYICHUS.

CrnekrpanbHoe pasnoxkeHue. [lpumepsl pasnoxenuss @Pyppe Ha
KOHKPETHBIX (DU3MYECKHX MpoIleccax.

OU [1-7]
IV [8-17]
MYV [18-35]
P [36-39]

Jlabopamopnas paboma «llonydeHue TONSPU3OBAHHOTO CBETA.
[TonTBepkaeHne 3akoHa Maitocay.

KunemaTtuka BOJIHOBBIX mporieccoB. [lomepeunble U MNpoAoOSbHbBIE
BOJIHBI. BOJIHOBOE ypaBHEHHE IUIOCKOM YHNPYrod M 3JIEKTPOMarHUTHOU
BOJIHBI, PE3YJIbTAT PELICHUS JIaHHOTO YPABHEHUSI — YpPABHEHUE BOJHBI.
IIpumepsbl.

Jlabopamopnas paboma «Koinbuia HetoToHa).
Hutepdepentms u mudpakius BoaH. ClnokeHne KojieOdaHui ais AByX
KOTePEHTHBIX HCTOYHUKOB. MTHTEpdepeHInsa Ha TOHKUX IJICHKAaX.

Jlabopamopnasa paboma «OrnpenencHue XapakTEPUCTUK CBETOBOM
BOJIHBI C TTIOMOIIBIO TU(PPAKITUOHHOMN PEIIETKIY.
Dnementol Dypbe-onTuku [IpeacraBneHue rapMOHUYECKUX KOJeOaHUH
B KOMILJIEKCHOM TI0CKOCTU. Psigp @ypbe u nHTerpain Oypoe.

Jlabopamopuas paboma «ONTUYECKUN TUPOMETP
KBanToBas onrtuka u Teopus bopa. . TeruioBoe M3iMydeHUE W 3aKOHBI
U3JTy4eHuUs1 a0COIIOTHO YEPHOTO Tela.

OU [1-7]
I [8-17]
MYV [18-35]
WP [36-39]

Jlabopamopnas paboma «MccnenoBanue Gorodddexrar
OCHOBBI KBAHTOBOW MEXaHUKHU.
KBantoBanue osHepruu u »sHepreTuueckuid cmektp. [Ipocreiiiiue
3a7]a4¥ KBAHTOBOW MEXAHUKH.

Jlabopamopmnoii paboma «HccnenoBanue CIIEKTPAJIbHBIX
XapaKTEPUCTHK ONTHICCKOTO U3ITYUCHUS.

®u3rka aTOMOB M MOJEKyl. MONeKynbl, THUIBI CBSA3€H B MOJIEKYyNax,
MOJICKYJISIpHBIC CHIEKTPHI. Jla3ephl. DIEeMEHTHI 30HHOW TCOPHUH TBEPIOTO
Tena.

Jlabopamopnas paboma «Cuetuuk [ eitrepa
AtomHoe sapo. CocTaB aTOMHOTO si/ipa M €0 XapaKTePUCTHKHU.
Macca n sHeprus CBs3H saep.
SlnepHble CUIIBI U siIepHbBIE peakiuu. SnepHble cuiibl. PaqnoakTHBHOCTS.
3aKOoH paJMOaKTUBHOTO pacmaja. SaepHbie peakiuu

Jlabopamopnas paboma «Cuetunk I eiirepa»
DneMeHTapHbIe YacTHIbl. Kiaccudukanus sneMeHTapHbIX YacTHII.
OCHOBBI COBPEMEHHOT'0 €CTECTBO3HAHMS.

O [1-7]
I [8-17]
MYV [18-35]
P [36-39]

Hroro
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3aiaHus I CaMOCTOSATEIbHOI Pad0ThI CTYACHTOB

Beero Yuebno-
Bomnpocs! 1J1s1 caMOCTOATEIBHOI0 H3Y4YeHH (3a1aHUA) MeTOoAnYecKoe
uacos obecrnieyenmne
1 2 3
OcHoBHbIE TNOHATUA U _omnpeaenceHus ¢usuku. IIpocreitmme Monenu 4 On [1-7]
MEXaHUYECKON cHcTeMbl. KMHEMaTH4YeCKue BEIIMYUHBL PaJnyC-BEKTOD, JIM [8-17]

nepeMeIieHne, CKOpocTh, YCKOPEHHE, MyTh.

P [36-39]




Mexanuka HertoroHa. [IoHATHE CUIIBI, IPABUIIO CIIOXKEHUs CWII. Bropou
3akoH Hbprorona. Tperuii 3akon HproToHa M 3aKOH COXpaHEHUS
HMITYJIbCa

4/10

3akoHbl _coxpaHeHus. OOmas ¢GopMyIHpOBKa 3aKOHA COXPaHEHUS
UMIIyJbca B MexaHuke. Mexanuueckas pabora. Kuneruueckas sneprusi.
[TorennuanpHast SHEprus. 3aKOH COXPAHEHUS] MEXaHUYECKON SHEPTUH.

Kunematuka ¥ JMHaMMKa TBEpPAOro Tena. MOMEHT MHEpLMHM TBEPIOIO
Tela WM NOpuMepsl ero pacdera. OCHOBHOE ypaBHEHHE JUHAMHMKU
BpAaIaTeIbHOTO JBWKEHHUS TBEPJOTO Tella, UMEIOMIET0 (PUKCUPOBAHHYIO
OCh BpallleHHsA. MOMEHT MMIIyJIbca M 3aKOH COXpPaHEHHS MOMEHTa
VMITYJIbCA.

10

OCHOBEI PEISITUBUCTCKOMN MCXAaHHUKH. HOCTYJ'IaTBI TEOpHUHN
OTHOCHUTCJIIBHOCTH. CJ'IG,Z[CTBI/ISI TEOPHUU OTHOCHUTCIBHOCTH. BzanMmocss3p
MacCChbl U OHCPIHUH.

MonekynspHas dhusuka. Onpeenenue uaeaapHoro raza. Temmneparypa u
JABJICHUE C TOYKU 3PEHUS MOJEKYJISIPHO-KMHETHUECKOH TEOpHH.
[Ipumep nnsi OJHOATOMHOTO HJACATBHOTO Ta3a. YPAaBHEHHE COCTOSTHUS
unaeanbHoro raza (ypasHenue Kiameipona-Menpeneena)

10

O [1-7]
I [8-17]
WP [36-39]

OcHoBbl TepMoauHaMuKH. M3ompouecchl; ux uzoOpaxenue Ha P-V-
nuarpamme. Aaunabarndeckuil mpoiecc u ero ypasHenue. Llukn Kapuo
uaeanbHoOM TermaoBou mamuHbl U ero K. IT. 1. .

10

OCHOBBI 3JIEKTPOCTATUKH. DIEKTPUUECKOE MOJIE U €r0 XapaKTEPUCTHKHU.
N300paxkeHre  CWIOBBIX JIMHUH TIOJII ©  JKBUIIOTCHIMATHHBIX
MOBEPXHOCTEU. DHEpPrus dSJIEKTPUYECKOTO I0Js, 3alaceHHOro B
KOHJICHCATOPE.

MarnuTtocTaTika B BaKyyMe M B BEIIECTBE. 3aKOH Amrepa s
B3aUMOJICHCTBUSL  DJIEMEHTOB Toka. 3akoH buo-Caapa-Jlamaca.
[Tpumepsl pacueTa MarHUTHOTO TOJISL JIJIi KPYTOBOTO BUTKA C TOKOM U
OECKOHEYHO JUIMHHOTO MPSMOJIMHEHHOTO IMPOBOTHUKA.

10

YpaBHenus MakcBemna. YpaBHeHHs MakcBeimia B MHTErPAJIbHOU
dopme, 1uIOCKas 3IEKTPOMArHUTHAs BOJHA. YpaBHEHHs MakcBemia B
maddepennmanbaoil popme. MaTepualibHbIe ypaBHEHHUS.
KBazucranuonapuele Toku. OrmpeneseHue KBa3HCTalMOHAPHOTO TOKA.
[Ipumepsl KBa3WCTAllMOHAPHBIX TOKOB, Tpaduyueckas HHTEpIpeTanus
XapaKTepUCTHK JIaHHBIX TOKOB TpU TOMOIIM METOAa BEKTOPHBIX
Jararpamm.

10

OU [1-7]
IV [8-17]
1P [36-39]

Bcero 3a 1-ii cemecTp

80

KonebarenbHoe  jBuwkeHue. Buasl  konebanuit. ['apmonuueckue
konebanus. CinoxeHnue kojaeOaHi, BEKTOPHbIE TUarpaMMBl.
CoekrpanbHoe pasnoxkenue . Ilpumepst pasnoxenus @Dyppe Ha
KOHKPETHBIX (PU3MUECKUX Ipolieccax.

10

KuneMaTnka BOJHOBBIX IIPOIIECCOB. HonepeqHHe U IPOJOJIbHBIC BOJIHEI.
BoaHoBoe YpaBHCHUC  JIA ILIOCKOM BOJIHBI, PCHICHUC JaHHOI'O
YpaBHCHUA — YPABHCHUC BOJIHEI. HpI/IMepBI.

10

Wntepdepenius u audpaxims BonH. CrnoxeHne kojaeOaHui i ABYX
KOT€pPEHTHBIX UCTOYHHUKOB. MIHTEepdepeHrs Ha TOHKHX IJICHKaX.
[Tpumeps! nudpakuuu. Judpakunonnas pemierka. EcrecTBeHHBINH U
MIOJISIPU30BAHHBIN CBET.

OnemeHTsl Dypbe-onTuku. [IpencraBneHre rapMOHUYECKUX KoJIeOaHH
B KOMIUIEKCHOM IIIO0CKOCTH; psia Pypbe, nuterpan Oypsoe.

10

KBanToBas onrtuka, Teopus bopa. TemmoBoe HU3JTYUYCHUC W 3aKOHBI
H3JIYUYCHHUA a0COJIFOTHO YCPHOTI'O TCJIA. Teopml aToMa Bopa.

10

OCHOBBLI KBAaHTOBOM  MEXaHHKHU. [IpyHIMD  HEONPENEIIEHHOCTH.
KBaHTOBBIE COCTOSIHUSI M NPHUHIMI CYyNeprno3uluu. BpemeHHoe wu
cranmonaproe ypaBHeHus Illpenunrepa. OmepaTtopsl (U3HUECKUX
BenuuuH. KBaHTOBaHME SHEPrUM U DHEPreTUUYECKUU  CIIEKTP.
[Ipocreiimne 3amaun  KBAaHTOBOW MeEXaHUKHU. PelieHue ypaBHEHUs
[Ipenunrepa Ans dYacTUIBI B OJHOMEPHOW OECKOHEUHO TIIyOOKOM
HOTCHIMAIbHOU sIME. [TpoxoxkeHue MHUKPOYACTHUIIBI uepes

10

OU [1-7]
IV [8-17]
P [36-39]




MOTECHIIUATBHBINA Oapbep, TYHHETbHBIN 2 (EKT U ero o0bsICHEHHE.

@dusuka aromMoB U MoJiekyn. AtoM Bogopona B Teopuu llpenunrepa. 10
Ilepnonnueckas cucrema d1aeMeHTOB MenzeneeBa. MOJEKyIbl, THIIBI

CBS3€M B MOJIEKYJAaX, MOJIEKYJSIpHbIE CIEKTpbl. Jlaszepbl. DIE€MEHTHI OM [1-7]
30HHOW TE€OPUU TBEPIOrO TEa. IV [8-17]

ATomHoe sapo. CocTaB aTOMHOTIO SIIpa ¥ €ro XapakTepucTuku. Macca u 10 WP [36-39]
OHCPIus CBA3U AAECP.
SlnepHbIe CHUIIBI U SJICPHBIC PeaKIu. SnepHble CHiTbl. PagroakTHBHOCTD. 10
3aKOH paJMOaKTUBHOTO pacmanga. SnepHbie peakiuu

DneMeHTapHble yacTuibl. Kiaccuukaius 3j1eMeHTapHbIX YaCcTHII.

Bcero 3a 2-ii cemecTp 80
HToro 160

PacueTrHo-rpaduueckasi padoTa He npeaycMoTpeHa yueGHbIM IIAHOM
KypcoBasi padoTa ne npexycmorpena yueGHbIM ILIAHOM

Oobpa3oBaTeibHbIE TEXHOJIOTHH
[Ipu peanu3aiuu y4eOHOrO MaTepuaia Kypca HCIONB3YIOTCS pasindHble 00pa3oBaTe/IbHBIC TEXHOJIOTHH,
CIOCOOCTBYIOIIME CO3JaHUI0 aTMOC(ephl CBOOOMHON W TBOPUECKOH JTUCKYCCHU KaKk MEXKIY NperojiaBaTeieM U
CTYACHTaMHU, TaKk U B CTyILCH‘IeCKOfI rpymnme. L[CHI)IO IIpu 3TOM SABJIACTCA Bpra6OTKa Y CTYACHTOB HAaBBIKOB H
KOMIICTCHIIUH, TTO3BOJISIFOIINX CAMOCTOSTEILHO BECTH HCCIICIOBATEIBLCKYIO M HAyYHO-TIEAarornieckyro padoTy.

B cooTtBercTBHM ¢ TpeboBaHmMsIMU 0Opa3oBaTenbHOro crangapra HUAY MUO®U no HampaBieHHIo
noarotoBku «27.03.04 VYmpaBieHue B TEXHMUECKHX CHCTEMax» pealu3anus  KOMIIETEHTHOCTHOTO
MoAXoJa MpeayCMaTpUBaeT MIMPOKOE UCIOJIb30BAaHUE B yUEOHOM IMPOIECCE AKTUBHBIX U MHTEPAKTUBHBIX
dbopM nIpoBeIeHHS 3aHATHI:

1) pa306op KOHKPETHBIX CUTyallUd TMpU PELUICHHH 33a4 MO KOHTPOJIbHBIM 33JaHUSIM;

2) pa300p KOHKPETHBIX CHTYallMii TPHU TPOBEACHUH JICKIIMOHHBIX 3aHATHIA, B TOM 4Hcle B popme
KOJUUIOKBUYMOB;

3) BHeayauTOpHYIO paboTy B paMKax TEKYIIUX BHEayJIUTOPHBIX KOHCYIbTAllUH C IIENbIO
(GhOopMUPOBAaHUS U PA3BUTHS MPOPECCUOHANBHBIX HABBIKOB 00YYAIOIIUXCSI.

B pamkax y4eOHBIX KypcOB MOTYyT OBITh TPEAYCMOTPEHBI BCTPEYH C MPEACTaBUTEISIMU
pOCCHICKMX U 3apyOeKHBIX KOMIAHWUW, YHHBEPCUTETOB, TOCYJAAPCTBEHHBIX U  OOIIECTBEHHBIX
OpraHu3alMii, MacTep-KiIacchl SKCIEPTOB U CHELUATUCTOB.

VYaeneHbII Bec 3aHATHIA, MPOBOJUMBIX B HMHTEPAKTUBHBIX (OpMax, COOTBETCTBYET paboueMy
yueOHOMY miany: 20 yacoB — jekiuoHHble 3aHsTus (o 10 yacoB B 1-mM u 2-M cemecrtpax), 24 yaca —
MpaKTU4ecKue U JadopaTopHble 3aHsATHs (110 12 yacoB B 1-M U 2-M ceMecTpax).

NudopManinoHHble  TEXHOJIOTHH, UCIHOJB3yeMble TIPH  OCYIIECTBIEHWU 00pa30BaTEeIbHOTO
mporecca mo aucuuiUinHe «@u3uka»: akTHBHas paboTa ¢ COBPEMEHHBIMHU MaKeTaMH MPHUKIATHBIX
mporpaMM i 00paboTKU pe3yabTaTOB HKCIIEPUMEHTATBHBIX TaHHBIX.

DoH/1 OLICHOYHBIX CPEICTB
(DOH,Z[ OLCHOYHBIX CPCEACTB IO AUCHUIIINHC obecreunBaeT IMPOBEPKY OCBOCHUSA TNIAHUPYCMBIX
pe3ynbTaToB 00y4YeHHs] (KOMIIETEHIIMM M HUX WHIUKATOPOB) IOCPEICTBOM MEPONPUATUH TEKYIIETO,
py6e>KHoro 1 IPpOMEXKYTOUYHOI'O KOHTPOJIA MO JUCHUIIIINHEC.
CBs13b MCKIAY (I)OpMI/IpyeMBIMI/I KOMIICTCHIIUAMHU U (I)OpMaMI/I KOHTPOJI UX OCBOCHUA ITPEACTABIICHA
B clieAytomiel Tadnuue:

Kon
Ne KonTposmmpyembie pa3aeibl KOHTPOJIMPYEMBbIX HaumenoBanue
n/n (TemMbl), MOYJIM M CHUILTTHHBI KOMIIeTeHIUil (111 OLICHOYHOI'0 CPeACTBA
HX Yacreii)




Kon

Ne KonTposmmpyembie pa3aeibl KOHTPOJIMPYeMbIX HaumenoBanue
n/n (TemMbl), MOYJIM 1M CHUILTHHBI KOMIeTeHIHi (1 OLICHOYHOI'0 CPeACTBA
HX Yacreii)
Bxo1HOW KOHTPOJIb
" Bomnpocsl BXogHOTO
BxoaHoi KOHTPOJIB
KOHTPOJISA (TMCbMEHHO/YCTHO)
ATTecTanus pas3/iesioB, TEKYIIHI KOHTPOJIb YCIIE€BAEMOCTH
1 OCHOBHBIE TIOHSITUSI M OMNpPEIEICHUS Tect — 1, mucbMeHHO
¢usuku. Mexannka HproTona
3akoHbl coxpaHeHus. KuHematnka u
JUHAMHUKA ’ TBEPJOTO Tela. VK-, VKE-1, VKII-
3, OIIK-1, OIIK-2
PensituBucTCcKas MEXaHHKa.
MonekymsipHass ~ usuka. OcHOBBI
TEPMOJIMHAMHUKH.
2 | OcHOBHI 3JIEKTPOCTATUKHU. Tect — 2, nMcbMEHHO
Marnutocratuka B BakyymMe u B | YK-1, YKE-1, VKII-
BEIIECTBE. YpaBHeHHUs  Makcseia. 3, OIIK-1, OIIK-2
KBasucrarmonapHbie TOKH.
3 KonebarenpHoe JIBIDKCHHE. Tect — 3, MUCEMEHHO
CrnekTpajibHOE pasiioKeHHE.
KunemaTnka BOJIHOBBIX  MPOLIECCOB.
WNntepdepennus u nudpakuusa BonH. | YK-1, YKE-1, YKII-
Onementsl @ypre-onTuku. KBanToBas 3, OIIK-1, OIIK-2
ontuka u Teopus bopa. OcCHOBBI
KBaHTOBOM MexaHUKH. Du3MKa aToMOB
1 MOJIEKYIL
4 AtomHOe sAxapo. SmepHBIC CHIIBI U Tect — 4, MUCEMEHHO
sIZIEPHBIE leeIZu(uI/H/I.II pSHeMeHTapHHe YK-1, VKE-1, YKII- ’
3, OIIK-1, OIIK-2
YaCTHUIIBI.
[IpomexxyTounas arrecranus
SK3AMCH VK-1, YKE-1, VKII- | Bonpocs! k 5k3aMeHy

3, OIIK-1, OIIK-2

(ycTHO)

OneHouHble cpeacrea

No HaumenoBanue [IpencraBnenue
/i OLICHOYHOI'0 KpaTkas xapakTepucTHKa OLIEHOYHOI'O CPEICTBA OLICHOYHOTO CPEJICTBA
CpeacTBa B (oHIE
1 Bxonnoit IInceMeHHBIN OITPOC, HAIIPABJICHHBIN HA BBIABICHHE | Bompocsl BXOAHOTO
KOHTPOJIb po0EeIIOB B 3HAHUSAX CTYAEHTOB M TOTOBHOCTH UX K | KOHTPOJIS
MIOJIYYEHHUIO HOBBIX 3HAHUM.
2 Ompoc [IncbMeHHBIM  ONMPOC € KpaTKUM  M3J0KeHHeM | Borpocsl
pe3ynbTaTOB OCBOCHUS pa3jieila, HaIpaBJICHHBIA Ha
OLIEHKY 3HAaHMM CTYJE€HTOB B XOJA€ TEKYILEro
KOHTPOJIS1 JOPMUPOBAHUS] KOMIIETEHIIUU
3 Tect Tect HampaBiI€H Ha OIIEHKY CTENEHH OCBOECHUA | DOHJ TECTOBBIX
CTyJEHTAaMHM 3HAaHWM, YMEHMH U HaBBIKOB B XOJ€ | 3aJlaHuil
TEKYIIEro KOHTPOJsl OPMUPOBAHUS KOMIETEHIINH
4 | Dk3ameH CpencTBo npoBepKH, NpeAHA3HAYEHHOE JUIs OLEHKH | Bompock! k 3x3aMeny
CTENEHN JOCTHKECHHUS 3aIJIaHUPOBAHHBIX
pe3yabTaToB (POPMUPOBAHUS KOMIIETCHLIMHU 10
3aBEPIICHUH U3yYEHUs TUCHUATIIINHBI




Bpewms, otBomumoe Ha Tect, coctaBisgeT 90 MuHyT. M3 00111ero nepeyHst BONPOCOB B CIy4aitHOM
nopsiike BeIOMpaercs 45 Ui COOTBETCTBYIOILIETO pa3ziesia U MPOBOIUTCS NpOIeypa OLICHUBAHUS 3HAHUH,
YMEHUH, HaBBIKOB U (WUJIM) OIBITA AEATEIIbHOCTH, XapaKTEePU3YIOIIUX Tabl POPMHUPOBAHUS KOMIIETEHLIUH.

DK3aMeH MPOBOAUTCS B MUCbMEHHON (hopme. bunet conepkut 2 Bonpoca. Ha moarorosky
otBoaUTCS 60 MUHYT.

Jl1s olleHKM 3HAHWI, YMEHM, BiIaJeHUN U (WIN) OIBITA AESITEIbHOCTH, XapaKTEPU3YIOLIUX 3TaIbl
(bopMHpOBaHUS KOMIIETEHIIMH CTYA€HTa UCIOJb3YIOTCA CIEAYIOLINE BUIbl OLIEHOYHBIX CPEJCTB:

1. BxoaHoit koHTpOJb. [IMCEMEHHBIN ONPOC, HAMPABICHHBIH Ha BBISIBICHUE MPOOEIOB B 3HAHMSIX
CTY/ICHTOB U TOTOBHOCTH MX K IMOJYYCHHIO HOBBIX 3HaHHMUA. OT oOydaromierocst TpeOyercsi: onpeneneHme
MOHATHUI, 000CHOBaHME BBIIBUHYTHIX MOJIOKEHUH, CBOOOTHOE ONEpUPOBaHUE (PAKTUYECKIM MaTEPHATIOM.

2. Omnpoc. llens MOAroTOBKM K ONPOCY COCTOMT B (POPMHUPOBAHMU y OOYYArOIErocsi HaBBIKOB
aHalM3a TEOPETUYECKUX Ipo0JieM Ha OCHOBE CaMOCTOATENBHOTO HU3ydeHHs Yy4eOHOM UM Hay4yHOH
muteparypel. OT oOydatomierocss TpeOyeTcs: BIIQJCHWE H3YyYEHHBIM B XOJe Y4eOHOro mporiecca
MaTepHajioM, OTHOCSIIMMCS K pacCMaTpuBaeMoil poobiiemMe; 3HaHUE Pa3HbIX TOYEK 3PEHHS, BBICKa3aHHBIX
B Hay4HOH M yueOHOI JuTeparype MO COOTBETCTBYIOLIEH MpoOiieMe, YMEHUE CONOCTAaBIIATh UX MEXKIY
co00ii; HaTM4Ke COOCTBEHHOI0 MHEHHUS 110 00CYX/1aeMbIM BOIIPOCAM U YMEHHUE €r0 apryMEHTHPOBATh.

3. Tecr. PaboTa ¢ TECTOBBIMU 33/laHUSIMH OCYILECTBIIAETCS KaK BO BpeMs ayAMTOPHBIX 3aHATU,
TaK M B IPOLECCE CaMOCTOSTENbHOM paboThl oOyuyaromierocsi. TecToBble 3afaHusl IO3BOJISIOT
MIPOKOHTPOJIMPOBATH CTETIEHb YCBOEHHUS OCHOBHBIX TOHSTHI/KATErOpUid, UCIIONB3YEMBIX B H3ydaeMOH
JUCLIUILINHE.

4. Ok3aMeH. OK3aMeH [0 JAUCUUIUIMHE IpeAcTaBiIsieT co0oi MTOroBoe HUCHBITAHHE 10
poheCCHOHATLHO-OPHEHTUPOBAHHBIM TPO0IeMaM, yCTaHABIUBAIOIIEE COOTBETCTBUE MOJTOTOBICHHOCTH
CTY/ICHTOB TpeOOBaHMSIM 00pa30BaTENBHOIO CTaHAAPTA. 3aueT/DK3aMeH MPOBOJUTCS C LENbI0 MPOBEPKU
YPOBHS U KauecTBa C(HOPMUPOBAHHOCTH KOMIETEHLMI B paMKax COOTBETCTBYIOLIETO 3Tara U MO3BOJISET
BBIIBUTD U OLICHUTHb TEOPETHUYECKY0 W IPAKTUYECKYIO IIOATOTOBKY CTyAEHTa U1 pPELICHUs
npodeccuoHaNbHbIX 3a/au.

IlepeyeHb BONPOCOB BXOJHOI0 KOHTPOJIA
1. Yro Ha3pIBaeTCs MaT€pUAIBbHON TOYKOW M TPAeKTOpPHEH ee NBIKEHHUS B HEKOTOPOW cucreMe

orcyera?

2. Jlate ompeaeneHHe TOCTYNATEIbHOTO W BPAIIATEIBHOTO JBMKECHHH TEla.

3. Uem OTIINYAETCS paBHOMEpHOE IIPSIMOJIMHEITHOE MIOCTYNATEIbHOE JBUKEHHE OT
HEpPaBHOMEPHOIo?

4. CyuecTByeT JM NOCTYNaTeIbHOE KPUBOJIUHEITHOE ABMKEHNE?

5. 3anmcatb (HOpMyNbl JUISi CKOPOCTH M MYTH HPSIMOJIMHEMHOIO pPaBHONEPEMEHHOTO JIBUYKEHUS.

6. CdopmynupoBats Tpu 3akoHa HbloToHa.

7. Mexanuueckas pabora A 1npu  NpsIMOJMHEHHOM MepeMelleHHH Teja MOoJ ACHCTBUEM
MOCTOSTHHOW cuiibl F onpenensiercst hopMyIioi.

8. Uto Ha3bIBaeTCs 3aKOHOM BCEMHUPHOTO TsiroTeHus? Kto ero aBrop?

9. Yro Takoe Bec Tena?

10. Kaxk ¢popmymnupyercs 3akoH [lackains as )KUIKOCTH U ra3a?

11. ChopmynupoBaTh 3aKOH ApXumeaa.

12. Yemy paBHO THIPOCTATHIECKOE TABICHUE KUAKOCTH Ha TIyOonHe h?
13. CdhopmynrpoBaTh OCHOBHBIE 3aKOHBI WEAIBHOTO ra3a.

14. Kaxk cBsi3aHO MOHATHE MOJIS BEIIECTBA C YUCIOM ABOrajapo?

15. Yemy paBHa paboTa raza npu H30XOpHOM Iporecce?

16. Yro Takoe K.II.J. TEIUIOBOI MAIIINHEI?



17
18
19
20

21.
22.
23.
24,
25.

. Jlath ompeneneHne aOCOMIOTHOW W OTHOCHUTEIBHOW BIIAKHOCTH BO3/TyXa.
. C kakoli cuioi B3aMMOJEHCTBYIOT /IBa TOUEUYHBIX 3apsiia’?
. UeMy paBHaA €MKOCTb IIJIOCKOTO KOHJeHcaTopa?

. LIeMy paBHa pE3yiabTHUPYIOMIaA €MKOCTh IPHU MapauICIbHOM H ITOCICAOBATCIIBHOM COCIMHCHHUN

IBYX KOHIEHCATOPOB?
Uro Takoe nocTossHHBIN TOK? YeMy paBHa cujia IOCTOSIHHOTO TOKa?

3akon Oma 151 3aMKHYTOH 1IETIH.
CdopmynupoBath u 3anucaTh 3akoH J[xoymnsa-JIeHa.

PaboTa 1 MOLITHOCTB 3IEKTPHUUYECKOTO TOKA.

BOHpOCLI TEKYIIEro KOHTPOJIs

Tect- 1 Mexanuka, MoJIeKyJIApHAs (PM3HKA M OCHOBbI TEPMOANHAMUKH

MexaHuka

1. 3aoanue
Omastemome npasuiovHolii omeem:

Paznen mMexaHuku, M3y4aromuil ABHIKCHHC TEN, HC pacCMaTpHBas MPHYH-

HBI, KOTOPBIE 3TO ABHKECHUE O0YCIABINUBAIOT HA3BIBACTCS
a). AUHAMHUKA
0). craruka
B). KHHCMATHKA
r). PEIATHBHUCTCKAS MEXAHHUKA

2. 3aoanue
Ommemobme npasuivbHvlil omeem:

E a3acsI MCXaHHUKH, I/ij‘{ﬂ.I-OIJ.II/II‘/II 3aKOHBI PABHOBCCHI TCJI, HA3BIBACTCS

a). JAUHAMHUKA

0). craruka

B). KHHEMATHKA

r). PCAATUBUCTCKAS MCXAHHUKA

3. 3aoanue
Ommembme npasuivbHblil Omeem:

Pag,uen MCXAaHHKH, HSy‘IZlIOH.IHﬁ ABHKCHHC TCJI U NPUUHUHBI, KOTOPBIC BbI-

3bIBAIOT ATO JABHIKCHHEC HA3BIBACTCS
a). CTaTHKa
0). KHHCMATHKA
B). PCIATUBUCTCKAS MCXAHHKA
r). JAMHAMHKA

4. 3aoanue
Omatemome npaeuioHvlii omeem:

JIuHuA, KOTOPYIO OMHUCHIBAET MATEPUANbHAS TOYKA IPH CBOEM ABMXKCHHH,

Ha3bIBACTCS:
a). NEPEeMEIICHHUEC
0). TpackTOpwHs
B). IYTh
r). paguyc BEKTOP

CdopmynupoBats u 3anucarh 3ak0H OMa JIJ1s1 OJHOPOIHOTO YYacTKa LEMH MOCTOSTHHOTO TOKa?



5. 3aoanue
Omasemome npasuibHblil Omeem:
Koopaunarel maTepuanbHOil TOUKH B TF000H MOMEHT BPEMEHU MOXKHO OIT-
PCACTUTD, CCITHA 33 TAHbI:
4). HaYaIbHAsS CKOPOCTb U HAYAJIBHOEC YCKOPCHHE
0). HAYANTBHOE YCKOPCHHUE M HAYATBHBIC KOOPAHHATHI
B). HAYAJIbHAA CKOpOCTb U HAYAJIBbHBIC KOOp,le/IHaTbl

6. 3aoanue
Ommemome npasuiviovlii omeem:
QU3UYCCKIM BCKTOPOM SBIISCTCS:
a). TMepeMelICHHUE
6). ckopocTtb
B). YCKOPCHHC
r). KOJTHUCCTBO JABIKCHHS

7. 3aoanue
Ommemome npasuivHblil Omeem:
Y10 ABASACTCS KOTUICCTBCHHOM MCPOM H3MCHCHUS MOJIOKCHMS TCIA!
a). TPOHACHHBIN MyTh
6). BEKTOpP NCPCMCINCHHS
B). TPAeKTOPHs
r). CKOpPOCTb

8. 3aoanue
Omaemome npasuionolii omeem:
Yucno cTeneHe i ¢BOOO bl MATCPUATBHON TOYKH PABHO!

a). 2
6). 1
B). 3
r). 4

9. 3aoanue

Omatemome npasuibHblil omeem:

Yucno crencHeH ¢cBOOOAB TOHKOTO OAHOPOIHOTO CTCPIKHUS PABHO!
a). 2
0).
B).
r).

U B W



10. 3aoanue
Omatemobme npasUibHbLH OMEen:
[IpoiineHHBIH MATCPHATBHOI TOUYKOH YT €CTH:
a). JAIMHA TPACKTOPHH TOYKH
0). AIHHA BEKTOPA HEPEMELUCHHUS TOUKH
B). BEKTOpP, COCAUHSIOIIMI HAYAIBIYIO H KOHCUHYIO TOUKHU IIYTH
r). JHMHUS, ONMHCHIBACMAs TOUKOH B MPOCTPAHCTBE MPH €€ ABHIKCHUN

11. 3aoanue
Ommemome npasuiviolil omeem:
[NepemMemenne MaTepHaTbHONH TOYKH CCTh:
a). NpPOHACHHBIH TOYKOH IYTh B MPOCTPAHCTBE
0). BEKTOp, HAMPABICHHBIH H3 HAYABHONH TOYKH B KOHEUITYIO
B). AJIMHA TPACKTOPHH TOUKH
r). JIMHHUS, OMUCHBACMAS TOUKOM B MPOCTPAHCTBE NPH ¢¢ MCPEMEIIC-
HHUH
12. 3aoanue
Omatemome npasuivHolii omeem:
[IyTh, PO ACHHBIN TEIOM, CCTh:
a). BCIHYMHA, PaBHAS MOAYIIO BCKTOPA MCPEMCIICHUS
0). AAMHA TPACKTOPHH TEA
B). BEKTOP, COCAMHSIOLINIA HAYATIBNYIO B KOHEUHVIO TOUYKH TPACKTO-
pun
r). BCIMYMHA, PABHASA MOAYIIO BCKTOPA, COCAHUAIOIICTO HAYAIO KO-
OpAMHAT U KOHCHITYIO TOYKY TPACKTOPHH

13. 3aoanue
Ommemobme npasu.ivHblii omeem:
[Tepemermnenue MaTCPHATLHON TOUKHU CCTh!
a). BEKTOP, COCAUMSIOMHIT HAYAIO KOOPAHHAT U KOHCHYHYIO TOUKY ITyTH
0). ATMHA TPACKTOPHH TOYKH
B). BEKTOP, COBMAJAIOLIHI C HANMPABICHHEM CKOPOCTH ABHXKEHHS
r). BEKTOP, COCAMHSIOLMI HAYATBMYIO H KOHEUHYIO TOUKH MyTH
J). BCKTOP, YUCJICHHO PABHBIH NPOHACHHOMY TOUKOM MYTH

14. 3aoanue
Omatemome npaeuivislii omeem:
MarepuanpHasi TOUKA — 3TO:

a). Teno NMpeHeOPeKUTEIBHO MATOH MaCChl



0).

B).
r).

a).

re¢OMCTPHYECKAS TOYKA, YKA3bIBAIOLIAS IMOJIOXKCHHE Teaa B IPO-
CTPaHCTBE

TEIO OYCHb MANBIX Pa3MEPOB

TCJI0, MAacCOi KOTOPOTO MOKHO MPCHCOPCYb B VCIOBHSIX JAHHOM
3a7a4u

TEN0, Pa3MepPaMu KOTOPOro MOXKHO MPeHEOPEUb B YCIOBHSX JAH-
HOHM 3a1a4yu

15. 3aoanue
Omatemome npasuivHolii omeem:
TpackTopust ABMKCHUS MATCPUATHHOM TOUKH — 3TO:

a). JHMHUS, YKA3bIBAIOLLAS HAMPABICHHUE ABHXCHUS TOUKH

0). JuHMSL, OIIUCHIBAEMAsi TOUKOM B IIPOCTPAHCTBE IPH JBHIKCHHH

B). IOMATHC, TOXKACCTBCHHOC NPOHACHHOMY TOUKOM IyTH

r). JAJHMHA BEKTOPA NCPEMCIICHUS TOUKH

7). BEKTOP, COCAMHSIOMMI HAYAIBMYIO M KOHCUHYIO TOUKH MYTH
16. 3aoanue

Ommemome npasuivHblii omeem:
Kakas uz creayromux GopMyJI, ONpEACISIOMIX MCPEMCIICHHC (IO MOAY-
JI10) TEJIA HA TIOCKOCTH, SBISCTCS MPABHIBHOIM:

a).
0).
B).
r).

A7 = (e + 5, ) + (5 + 3.
|AF|=(x, +x,)— (0 + 1)
47| = (5 — ) +(n —3.)
A7 = 5%, + 313

17. 3aoanue

Ommembme npasuibHblll omeem:

@Ou3nUCCKast BSIMYMHA, XaPaKTCPU3VIOLIas ObICTPOTY H3MCHCHHUSI CKOPO-
CTH 110 MOAYJIIO ¥ HAIIPABJICHHUIO, SIBJSICTCS . ..

a).
0).
B).
r).

YCKOPECHUEM
CKOPOCTBIO

CPEAHHM VCKOPEHHEM
CpeAHEH CKOPOCTBIO

MouiekyisipHasi GU3UKA U OCHOBbBI TEPMOJAUHAMHUKH



1. 3aoanue
Ommemovme npasu/ivHolii omeem:
JKuakocTh ¥ ra3 HIMEIOT OAMHAKOBbIC (PU3HUECKHE CBOMCTBA MPH:
a). TEMIEPATYPE KUIICHHUSI
0). KPUTHYCCKOH TCMIICpaType
B). TEMIICPATYPEe KOUACHCALMH
r). TEMICPATYPC HHBCPCHU

2. 3adanue
Ommemovme npasuibHlii omeem:
['padukoM 3aBUCHMOCTH JABJICHHS OT 00OBCMA MPU MOCTOSHHOW TCMIICpA-
TYpPC ABJSACTCS:
a). mapadona
0). mpsMas TUHHSA
B). rumepdona
). OIPCACICHHOTO HA3BAHUS HC HMCCT

3. 3aoanue
Ommemome npasuibHblll omeem:
VpaBHEHHE COCTOSIHUS UACATBHOrO ra3a UMeeT BUA!

PV
a). ——=const
7
0). —PT = const
V
VT
B). —— =const
P
P
r). —— =const
VT

4. 3aoanue
Omatemome npasuivHelil omeem:
OOBCM OHOrO MOJISI BCHICCTBA MPH HOPMAJTBbHBIX YCJIOBHSIX PABCH:
; -3 3
a). ¥V, =224-107 M’/K
6). V, =224-10" m*/mons-K

B). V, =22,4-107 m’/mons
r). V,=224-10> m’/moms



5. 3aoanue

Ommemome npasuUIbHbLil omeem:

Cpeassiss KHHETHUYSCKAsI SHESPTHsL, MPUXOASMIASNCS HA OJHY CTSIIEHb CBOOO-
Abl NIOHeK_V.]'lbI HUACAJTTBbHOI'O rasa:

a). EkT
2
6). kT
2
B). kT
r). lr’c’T
2
6. 3aoanue

Omastemome npasuiviotii omeem:
B ypaBHeHnu Ban-nep-Baansca monpaska «a» YUHUTBHIBACT:
a). CTOJKHOBCHHE MOJICKYII MEKAY COOO0H
6). M3MEHEHHME IIJIOTHOCTH ra3a B 3aBHCHMOCTH OT TEMIICPATYPhI
B). B3aMMHOC TIPUTSHKCHIC MOJICKY T
r). pa3Mepsl MOJICKYJI rasza

7. 3aoanue

Omrtemobme nPAGUTbHBII omeem:

UemMy paBHA Macca OJHOTO KHJIOMOJIS YTIICKHCIOTO rasa?
a). 44 kr

0). 42 kr

B). 46 kr

r). 43 kr
8. 3aoanue

Omastemome npasuivisiii omeem:
3axon llapaa B aOCOMIOTHOH IIKAIC TCMIICPATYP 3aITACHIBACTCA TaK:

BT

a). Fr :%
Pyou
B). PT :3_
of

r). PT i

Fy



9. 3aoanue

Omastemome npaguIvHLli Omeem:

Temmeparypa, Tpu KOTOPOH cpeausist apuMETHICCKAT CKOPOCTh MOJICKY T
BOJOPOJA CTAHET PABHOM BTOPO KOCMIMCCKOH ckopocTH (B K):

a). 12:10°

6). 10*

B). 10°

r). 7.510°

x). 11,85.10°
10. 3aoanue

Ommemome npacuibHbl i omeem:
CpG,ZIHSISI KHHCTHUICCKAA SHCPrusd INOCTVIIATCIIBHOIO ABWKCHUSA MOJICKYJIBI
HACATIPHOTO ra3a:

PV
a), —
N
6). Zir
3
B). sz
2
r). nkl'
11. 3aoanue

Ommemome npasutvivlilt omeem:
B ypaBnenuu Ban-nep-Baanbca nompaBka «b» YUHTBHIBAET:
a). YHCIIO CTONKHOBEHHI MOJICKY MExKAy COO0H
6). HM3MCHCHHC IJIOTHOCTH ra3a B 3aBUCHMOCTH OT TEMIICPaTyPHI
B). DJHEPrHIO B3AMMOACHCTBHSI MOJICKYI
r). pa3Mepsl MOJIEKYT raza

12. 3aoanue
Omaemome npaeu.i bHbBLI omeem:
C nomompio HapoMeTpa H3MEPSIOT:

a). Maccy
0). [maBicHHUE
B). 00beM

r). TeMMEpaTypy

13. 3aoanue
Omaemome npaguiviolii omeem:
VY neapHbii 00BEM D 3TO 00OBEM ¢ THHHLIBL:
a). Macchel
0). IUIOTHOCTH
B). BEIHYHHBI, 00PATHOH 00bEMY
). W3 MPUBCICHHBIX BBIIIC BCTMIHH HET MPABUIBHOTO OTBETA



14. 3aoanue

Omsembme npasuivHblii omseem:

Hasnenue cmecu razos B cocyae oobemom 0,01 M’, €CIIH B HEM HAXOAHTCSI
azot maccoi 14 r u Bogopoa maccoii 4 r npu 7= 300 K:

a). 500 «Ila
6). 500 atm.
B). 623 klla
r). 623 mm pr. CT.

15. 3aoanue
Ommemome npasuivHolil omeem:
Cpeansist KBaApaTHYHAS CKOPOCTb!

2. (o)
6). (0)=
B, (Vks)=
9. (vrs)

16. 3aoanue
Omsemome npasuiibHblil oOmeem:
B ypaBucHun Ban-aep-Baansca nonpaska «b» uMeeT PU3HUCCKHI CMBICIT:

a).
0).
B).
).

00bEM, KOTOPBIH OBl 3aMsT OAUH MOJIb ra3a Npu OCCKOHCYHO Ma-
JIOM JABJICHHUH

00BEM, KOTOPBIH ObI 3aHSIT OJUH MOJIb ra3a MPHU HOPMAIBHBIX VC-
JIOBHSIX

IpPCACTbHBIH 00BEM, KOTOPHIH OBl 3aHS OAMH MOIb Tasza IpH
JABICHUH, CTPEMAIICMCS K OCCKOHCYHOCTH

00BEM, TPCIOCTABICHHBIN I CBOOOJHOTO JBHIKCHHS MOJCKYII
OJTHOTO MOJTS Ta3a

17. 3aoanue
Ommemobme npasuiibHblii omeem:
Yuco ABOragpo BeIPaXKacT:

a).
0).
B).
r).

YHUCJIO MOJICKYJT B CAUHHULIC o0beMa

TUCJIO MOJICKYJI B OAHOM MOJIC BCLICCTBA

YUCTIO MOJICKYJI B CAHHHULIC MaCChl BCIICCTBA

THUCJIIO aTOMOB B OJTHOM MOJIC MHOIOQTOMHOTI'O BCIICCTBA



18. 3aoanue
Ommemome npasuibHbllil omeem:
KakoB mopsiaok  BEeTWUMHBI — HA3bIBAEMOHM  TOCTOSIHHOH — ABOraapo

(v, =6022.107)
a). 23
6). 25
B). HET MOPSAKA, T. K. YHUCIO ABOTagpo — 3TO YHUCJIO MOIEKYJ, CO-
ACPKALIUXCA B OAHOM MOJIC BCLICCTBA

19. 3aoanue

Ommemome npasuivHbiii omeem:

TemmepaTtypa cMecH, eci B OANTOHE €MKOCTBIO 5 1T COACPIKUTCS CMECh
remus v Bogopoaa maccor 10 r npu gasaernn 500 klla, mpruem maccosas
joast reaust pasHa 0,6:

a). 86°C
6). 75°C
B). 75K
r). 258K
1. 86K

TecT- 2 DiIeKTPUYECTBO U MATHETU3M

1. 3aganne

OTtMeTbTE NPaBH/IbHBIN OTBET:

Cunoii JlopeHua HazsiBaeTCs. ..
a). CcuiIa, ACHCTBYIOLIASI HA MPOBOAHUK C TOKOM B MArHHUTHOM IOJIE
6). cua, ACHCTBYIOLIAS HA 3aPsi CO CTOPOHBI AICKTPUICCKOTO MO
B). CHIa, ACHCTBYIOMIAS HA 3aPsI CO CTOPOHBI MATHUTHOTO TIOJIS
r). CHIa TATOTCHUS 3apsAI0B

2. 3aganue

OTMeTbTe HpaBHJ’leb]ﬁ OTBET:

3akon buo — Casapa — Jlariaca qist 3acMeHTa df POBOJHUKA, IO KOTOPO-
MY TCUCT TOK [, Ha paCCTOHHI/II/I F 3armuChIBACTCsa B BHAC. ..

1|:CZ’TXI_":|

a). dp=tte .

4z r

_ 1 dl x7

o L]
=
B). E:ﬁﬁp_é
4z r

r). ﬁ:%[[TXFJ



3. 3apanue
OTMeTbTe NPABWILHBIH OTBET:
Teopema INaycca aast MArHUTHOTO TOJISI MMEEST BH. ..

6). j}Ea@ =0
S
B) §1§d7 =0
l
T) }_;’dx y = O
S
4. 3aganue

OTmeTbTE NPaBUIBHBIN OTBET:
CBs3p MEXKIY SICKTPHUCCKHM CMCEIICHHEM B CPEAC H HAIPSOKCHHOCTHIO
BHCIITHCTO 3JICKTPHICCKOTO IOJIA. ..

a). D=ggl
6). D=gk
B). D= EOE
.k
r), D=—
&
5. 3aganue

OTmeTbTE NPABHIBLHBII OTBET:
3axon OMa A/ yIacTKa LCIH. ..

J

D

P>
0). [=—
) R
B). ]:g

R
r). U=gR

6. 3aganue

OTMeTbTE NPaBUIbHBIN OTBET:
dopmyna A1 IIOTHOCTH TOKA. ..

Q

a). ./—S
6). j=18
. dl
B). I=0
. dQ
r). j=—-

dl



7. 3axanue
OTmeTbTe NPABHIBLHBIN OTBET:
®dopmya, BeIpakaromas BTopoii 3akon Kupxroda,:

a). ZIIRI = ZUk

0). Z[kRk =0
k
B). R=¢
r). Z]iRz' :ng
i k
8. 3aganue

OtMeTbTe NPaBHILHBIH OTBET:

Tposoasimas pavka miomaasio 200 cM® Bpamactes ¢ gactoroit 16 ' B
MOCTOSIHHOM MarHuTHOM mnone ¢ uuaykuued 0.5 Tn. MakcumanbHoe 3Ha-
yenue I /IC, BO3HUKAIOWIEH B KOHTYPE, PABHO...

a). 1B

6). 0,16 B

B). 10kB

r). 160B
9, 3aganue

OTMmeTbTe NPABWJIbLHBIH OTBET:
[ToTok BEKTOpA CMELIEHMSI INEKTPOCTATHUCCKOTO MO B AMSICKTPUKE He-
PE3 3AMKHYTYIO HOBCpYHOCTb paBeH...

§5d§ = qu

gy

§Dds* Zq,
IDdS’ Zq

r) §Ads zq,

10. 3aganue
OTMeThTe NPAaBHIIbHbBIH 0TBET:
Eaunnna uzmMepeHus noTeHuuana. ..

a). x/B
0). B
B). A

r). B/



11. 3agauue
OTmeThTe NPaBHILHBINH OTBET:

—

3apsia ¢, ABHXKYLIUHCS CO CKOPOCTBIO V| CO3/1aCT HA PacCTOSHUK /' mar-
HHUTHOE MOJIE ¢ HMAYKLHEH. ..

sty 4|7

B=

2) dr P
6) [_7 — ﬂ/ufo q[i;}_;]

' 4 P
o 507

r

b, Bt v

' Ar p*

12. 3apanue

OTmeTbTE NPABHIILHDBINH OTBET:
MHaykums MarHUTHOTO MOJS TOKA, TEKYLIETO MO MPIMOMY OSCKOHEUHOMY
NPOBOJHHUKY, HA PACCTOSTHUU R OT MPOBOJHUKA PABHA. ..

a), H-= Al
2R
5. B- A !
4R
B). B= i
271 R
5 B vl
27 R
13. 3aganue

OTmeTbTe NpaBHIBHBINH OTBET:
Kontyp / nponussiBactes tpems tokamu: [, = 1A, I,=2A, I;=3A. LHupky-
JAIUS BEKTOPA MArHWTHOM MHAYKLIAK BIOJb 3TOTO KOHTYpa paBHa (B ¢Iu-

HHULIAX [l -4 ).

a). 6
0). 5
B). 8

7

r).



14. 3ananue
OTMeTbTe NPABHJILHBIH OTBET:
Teopema I'aycca s MarHUTHOTO MO B TeOpUH Makcsena...

a). §z§d§ =0
S
6). §HAS=Y I,
L k
B). §1§d‘:o
I
8B =
r). ia’ d! :I;dz
15. 3aganue

OrmeTbTE NPABHIILHBII OTBET:
ConpoTHBICHHC MTPOBOIHUKA ATHHOM / M ILTOMIA B0 CCUCHHUS S PABHO. ..

a). R=plS
i
R=p—
0) ,OS

B). R=IS
SY
r). R= P

16. 3ananne

OTmeTbTe NPABHJIBbHBIN OTBET:
3a HampaBJICHUC TOKA HA PUCYHKE MPUHUMACTCS HATPABICHHC:
-+ I -

R
-

a) oT OTpI/II_[aTeHbHOFO MOJIKOCA K l'IO:IO)KI/ITeHbHOl\/Iy
0). OT NOJOXKUTEIBHOTO MOTKCA K OTPULATEIBHOMY
B). HAaNpPaBJICHHC TOKA BHIOMPACTCS MPOU3BOIBHO

I). TOK B CXEMC OTCYTCTBYET

17. 3aganue
OTmMeThTE NpaBWIbHbIH OTBET:
Equanna n3aMepeHus HHIVKTHBHOCTH. ..
a). Tn
0). I'n



B). @
r). A/M

18. 3ananne
OTmeTbTe NPABHIBHBIN OTBET:
SBnenue ckuH-3¢QdexTa 3aKTHoUaeTCs. .
a). B BO3HMKHOBCHHM JNIEKTPHUECKOTO TOKA B MACCHBHBIX MPO-
BOJHHKAX
0). B HArpEeBAHHH NPOBOIHHKA MPH MPOIYCKAHUH 3TEKTPHIESCKOrO TOKA
B). B HAMarHWYHBAHWH MPOBOJHHKA IIPHU ITPOITYCKAHUHU TOKA
T). B BRITCCHCHHHM MCPECMCHHOTO TOKA HA TIOBCPXHOCTh MPOBOIHHKA

19. 3aganue
OTrMeTbTE NPABHJIBHBII OTBET:

BekTOp 3/1ICKTPHUCCKOTO cMEIIeHu L) B IM3JICKTPHKE OTPEACTIACTCSL. .
a). CBI3AHHBIMH 3apsaamMu
0). AUMOISIMH B JUBICKTPHKE
B). CBOOOAHBIMHU 3apsAAMH
r). CyMMOMH CBOOOZHBIX U CBSI3aHHBIX 3aPsiI0B

Tect- 3 OnTukKa

1. 3aganue
OTMeTbTE NPABH/IbHBIE OTBETHI:
SIBneHus1, KOTOPBIE OOBACHUAIOTCS AUCTIEPCHEN CBETA!
a). OrudaHHEe CBETOM MPETISITCTBHS
©). OTpaXXEHHUE OT rpaHULIbI pasaeaa 2-X cpea
B). PAa3IOKCHHUEC CBETA B CHCKTP MOCIC MPECIOMICHHUS
r). pagyKHAsA OKPACKa MBLIBHBIX ITy3bIPCH
). paayvra



2. 3aganne
OTmeTbTe NPaBUIIbHBIN 0TBET:
Hudpaxuus cera — 310;

a). 3aBHCHMOCTb MOKA3aTeIsl MPSIOMIICHHUS BCIIECTBA OT YaCTOTHI
0). sBJCHHC OrMOAHUS BOJTHOM MPCISTCTBHUS
B). Pe3yJbTaT HATOXKCHHUS KOTECPEHTHBIX BOJIH
r). Pa3I0KCHHUE CBETA B CIIEKTP MOCIC MPETOMICHHS
J). TPCHMYLICCTBCHHAS OPUCHTAIMS IUIOCKOCTH KOICOAHHH CBCTO-
BOU BOJHBI
3. 3aganue

OTMeThbTe NPaBH/ILHBIH OTBET:
ABCOAIOTHO YEPHOE TENO — ITO!

a). abCOIIOTHO TBEPAOC TCIO YCPHOTO L[BCTA

6). ucpnoe Temo mpu 0 K

B). TCJO, OJHOCTHIO MOTJIOIMAOIICE BUANMOC H3ITYICHHC

r). TEJO, OTPAKAIOIIECE BCC BHABI U3TYUCHUS

,D,). TCJI0, MOTHOCTHIO IOINIOIIAKIICE BCC BUAbI U3TYICHHMS
4. 3apanne

OTMeThTE MPABHJILHBIH OTBET:
CrniexTpanbHas MIOTHOCTh SHEPTETHUECKON CBETUMOCTH TEIA BBIPAKACTCA

hopmy 0§
U3
R _ dVVv,v+d\l
a)‘ v, — o
qW noer
v,v+dv
0). AV.T =
dVVv,v+dv
noan
R . = d v,v+dv
B). v, = —dv
d sl
Vv.v+dv
T). Ay =—"2

daw.

v,v+dv



5. 3apanue

OTMeTbTE NPABWIbLHbIH OTBET:

Ilocne mpoxo’kaAcHMS NIacTHHKH | CBET MOJMHOCTHIO IOJsIpu3oBaH. Ecau
yroa mexkay HanpasiacHusMHa OO0 1 0’0" ¢ = 30°, TO HHTEHCUBHOCTH J| U

J> CBI3aHBI COOTHOILLECHHEM. . . .

a).

0).

B).

r).

(5]

(39

/>

6. 3aganue
OTMeTbTE NPABHWIbHBIE OTBETHI:
CKOpOCTh pacpOCTPAHCHUS 3IICKTPOMATHUTHOM BOJIHBI B BAKYYMC!

a). OCCKOHCYHO OONbIIas
0). 300 000 km/c
B). yObIBacT OOpaTHO MNPOMNOPLHOHAIBHO KBAaAPATY PACCTOSIHHUS OT
HCTOYHHKA CBCTA
r). 3000 xkm/c
1. 310°w/c
7. 3aganue

OTmeThbTEe NPaBUIBHLIN OTBET:
Cps13p aGCOMIOTHOrO MOKA3ATESI MPETIOMIICHHUS CPEABIL H €€ DICKTPHICCKON
¥ MAarHATHOW MPOHHLIACMOCTH BBIPAXKACTCS (POPMYIOH:

a).
6).

n=\/sTl

e

n=_|—
0

n=gpn

n=

L.
€



8. 3aganue

OTMeTbTE NPABHIBLHBIN OTBET:
Jlucniepeust cBeTa — 310:
a). 3aBHCHMOCTH JJIMHBI BOJIHBI CBETA OT YaCTOTHI
0). MPAMOIMHECHHOC PaCIPOCTPAHCHUS CBETA
B). 3aBHCHMOCTh MOKA3aTC/]Isl MPESIOMIICHHS BEIICCTBA OT YACTOTHI
cBeTa
F). 3aBUCHUMOCTb yma npenomnel-m;l J'lylla oT yma naacHUsI
I). TPCHMYINCCTBCHHAA OPHCHTALMSA IUIOCKOCTH KOJICOAHHH CBETO-
BOM BOJTHBI
9. 3aganue
OTMeTbTE MPAaBHILHBIIH OTBET:

Ycnosue, Heobxoaumo At HAOmAeHHs AU paKkLuy CBeTa:

a).

0).

aMIUTUTYAa KOeOaHWH J0/KHA ObITh MHOTO OOJBLIE Pa3MEpOB
IPCUATCTBUA

aMIIMTYaa koaebaHui 10mkHA ObITh CPAaBHUMA C pa3MepaMu mpe-
WSITCTBHS

B). JIMHA BOJHBI JO/DKHA OBIT CPABHMMA C pa3MepaMH MPEHs TCTBHUS

r).

JJIFHA BOJIHBI JOJDKHA OBITH MHOTO OOJIBIIE PA3MEPOB IPCHSTCTBUS

10. 3aganne
OTMeTbTE NPAaBHIbHBIE OTBETHI:
HenpepbIBHBII CIEKTP U3MYUSHUS JAKOT:
a). TBepawlc BemecTsa mpu Temmeparype 0 K <7'<273 K

6)

. JKHJKOCTH TIPH BBICOKOH TEMIEPATyPe

B). TBCPABIC, JKHIAKHC M Tra3000pa3HBIC BCLICCTBA MPH TEMICPATy-

T);

a).

11. 3aga

pe 273 K

PACKAJICHHBIC TBCPABIC TC/IA U ra3bl IIPH BBICOKOM AABJICHUH
PACKAJICHHBIC Ira3bl IPU HU3KOM JAaBJICHUH

HHE

OTMeThTE NPABHIILHBII OTBET:
Eaunnua cnexTpanbHON NIOTHOCTH SHEPreTHUECKON CBETUMOCTH R, 7

a). JLx/M

0). Lx/m

B). H/M’

r). H/™m
12. 3apanue

OTMeThTE NPABHJILHBIH OTBET:

SBnenue,

a).
0).

B).

KOTOPOE OOBACHSIETCS NOMSIPUBALIUEH CBETA:

OruOaHue CBETOM MPEIITCTBHS

PACIICTIICHHUE Ty4a HAa ABA, PACTPOCTPAUSIOIINXCS B PA3HBIX Ha-
MPaBICHHUAX

MPCIOMIICHHE JTyUa



). Pa3I0KEHUE CBETA B CMEKTP MOCIE MPEIOMICHHUS
a). paayra

13. 3apanne

OTMmeTbTe NPAaBHUILHDIN OTBET:

ITpu kakom yrae, mo 3akoHy Mairoca, HHTCHCHBHOCTh CBETA BBILIEAIIECTO
U3 aHaau3aTopa OyaeT MAaKCHMATbHOM:

a). 60°
6). 30°
B). 0°
r). 90°
14. 3apanue

OTMeTbTE NpaBHIbHbBIE OTBETHI:

@opMyIBI, ONPEACTAIOINE JTUHY CBECTOBOM BOMHBI A (¢ — CKOPOCTB BOJI-
Hbl, 1" — nepuoa konedaHui; v - 4yacToTa KoIeOaHUH; # — OKa3aTe b Mpe-
TIOMJICHUS CPEABI):

a). A=cT
6). A=~
s
B). A=cn
r). B=
v
a). p=1<
43
15. 3aganue

OTMeThTe MPABHIIbLHBINH OTBET:
VYron naaenus ayua S Ha rpanuny pasaena cpex 1 u2

M
S S’
i p
1 24
2 0
r
N WY
a). a
0). i
B). P
r, i+p



16. 3aganue
OTMeTbTe MPaBHJIbHbII OTBET:
CBOHCTBO CBeTa, 00BICHAIOLIEE TOayO0H LBET HebA:

a). TOrJIOLICHHE

0). paccesHHC

B). OTpaXKCHHUEC

r). MPEIOMIICHHC
17. 3aganue

OTMeThTe MPaBHJILHBIH OTBET:
Ycnosue MakcuMyMa npu AU(PaKLMK CBETOBBIX HYYKOB HAa JH(PaKLHOH-
HOH PEILICTKE:

a). dsing= i(2m+l)%, (=] 2.

0). dsingp==22mA, (m=1,2,..)

B). dsin(p:ﬁm%, (m=0,1,2...)

r). dsin(p:i(2m+l)%, (m=12,.)
18. 3axanue

OTMeTbTE NPaBHJIbLHBINH OTBET:
JluneHuaThlil CIEKTP U3ITYYSHUS AAOT:

a). Ta3bl MPH HU3KOM JABJICHUM
0). TBepabic BewecTsa npu Temneparype 0 K <7 <273 K
B). TBEPABIC, JKUAKUE U razo00pasHbie BewecTsa mpu temreparype 273 K
). PaCKAJICHHBIC TBEPABIC TC/IA ¥ Ta3bl IPU BBICOKOM JABICHHH
1). SKHIKOCTH MPH BBICOKOH TeMIIEpaType
19. 3aganue

OTMeThbTE NPaBHIIbLHbBIH OTBET:
Ceer, B KOTOPOM KOJEOAHHS CBETOBOIO BEKTOPA MPOUCXOANT B OMNMpPEae-
JICHHOM, HO HCHUCKITIOUUTCIEHOM HAIPaBICHUH, HA3bIBACTCA:

a).
0).
B).
r).

HCTIOJIAPH30BAHHBIM
HTACTUTHOIIOJIAPU30BAHHBIM
MIOCKONOIAPHU30BAHHBIM
CCTCCTBCHHBIM

TecT- 4 ATOoMHas pu3nka



1. 3apanne

OTmMeTbTe NMPABHIbHBIN OTBET:

HampapicHue JBIKCHHUS JICKTPOHA OTAAYH € COCTABISCT C HAPABICHHCM
magaromero dotona yrou 30°. UMuyasc paccesHHOrO GOTOHA PABCH. ..

6). 15437,

B). 05P,

r). 243,
2. 3aganue

OtmerbTe NPaBUIbHbBIH OTBET:
CpeaHee BpeMs JKU3HU PAIUOAKTHBHOTO SAPA:

a). T=A

6). n=2/k

B). 1=2A

r). t=1/A
3. 3ananue

OTMeThTE NPABHIBLHDI OTBET:
dopmyaa Komnrona qist paccesiHus GoroHa:

a). AA= ﬂsing
me 2

0). AA= isin2 o
me 2

B). AA= Lsin%

me
r). AA= 2—hsin2 o
mc 2

4. 3aganune
OTMeTbTE NPaBHIBLHBIH OTBET:
[lepuox nomypacnaza T, BBIIUCIICTCS IO HPOPMYIIC:

2
a). 1 —
) A

1
2



6). T,
5 A

In2

B). Tl = 27

2

5. 3aganmue
OTrmeThTE NPpABHIBHBINH OTBET:
dopmynaa Pundepra:

a). v= K(%+%j

\ A m
1 1

o ver(L-L)
2 mZ

6. 3aganue
OTmeTbTEe NPABHJILHBINH OTBET:
3axon Kupxrodda Beipaskactcs GhopMyIIoit:

R, r
a) ¥, T = .
v AV,T
G2
6). ry=—" kT
’ c
B). Apax =0/T
_ 2mhv? 1
r). HKgp= 2 ) |
7. 3aganue

OTMeTbTe NPaBHILHBIN OTBET:
[TpaBuno cMemeHus Al PAAMOAKTHBHOTO L — pacnaja.
0

a). 24X Av+ %
6). 57X —> 4.3Y + JHe
B, X -3 AT+ e
1, X+a->Y+b

8. 3aganne
OTMeTbTE NPABUIbHBIH OTBET:
®opmyaa a¢ bpoiing:



a), p=—
y
4
6). A==
) h
h
B). p_x

r). p=mc

9. 3aganue

OTMeTbTE NPABWIBLHBIH OTBET:

3axoH cveLieHus BuHa Beipaxkaetest hopmMyaoH:
a). Apgax =b/1

2mhv? 1
6). g = 2 VD)
B). r‘,’y‘:j‘"]'

v,T'

2nv?

F). F\,HT = 02 kT

10. 3aganune
OTMeTbTE NPABHILHBIN OTBET:
[IpaBuno cmemeHus s paguOaKTHBHOTO 3 -pacnaa;

a). £X - 5257 + jHe
6). ZX—> A7+ Je
B). X392

) 2X¥3 i+ e

11. 3aganue
OTmeThTe MPaBHILHbBIH OTBET:
CooTtHoweHue HEONMpeAeAeHHOCTH [ elizenbepra:

a). AxAp<h

0). AxAp=h

B). AxAp=h

r). AxAp=1
12. 3aganne

OTmeTbTE NPaBUIbHBINH OTBET:
3axon Panes — JhxuHca BeipakacTes GOpMYIIOH:

2
a). QTzzz/kT




0) Ay = OIT
B). I, = R"’T
: v, —
Av,T
r). R.=ol*
13. 3aganmue

OTMeTbTe I'lpa.BH.]'leblﬁ OTBET:
®oToH — 310 YacTHIIA, ...

a). JABIDKYINAACS ¢ OOJBINOH CKOPOCTHIO M 00IaJaromas SHEPTHCH,
HE 3aBHUCLICH OT MacChI

0). ABmwxkywasIcs ¢ OOMBLIOH CKOPOCTBIO, MACCA MOKOSI KOTOPOH paB-
HA HY IO

B). JABIDKYINASCS C OONBIION CKOPOCTBIO M 00JaJaroImas MaccoH, 3a-
BHCHHIGﬁ OT CKOPOCTHU ABHKCHHA

r). ABHXKVYLIASCS CO CKOPOCTBIO CBETA, MACCA MOKOS KOTOPOHM paBHA
HYTHO

14. 3aganmue

OTmeTbTE NPABWIbHBIN OTBET:
ITpasuio cMemeHus a1 paguoaKkTHBHOTO B -pacnaja:

a).
0).
B).
r).

4 A-der 4
7 X = 7 Y + ,He
AN ..+ Ja
y / 0
Z4X_> Z—AIY"_ +1€

A A—4
77X = 55

15. 3aganue
OTMeThTE NPAaBHILHBIN OTBET:
Vpaeuenune Ulpeaunarepa amst CTATMOHAPHOTO COCTOSIHHUS:

a).
0).
B).

r).

Vy(x,y.z) + —2: [£+UGx.y.2)]w(x.y.2)=0
e
2

Ay(x,y,z) - ﬁ—’:[E + U(x,y,z)]\y(x,y,z) =0

V2y(x. . z)+%[E—U(x,y,z)]w(x,y,z) ~0

mc

r—z[U — E(x,y,2)y(x,y,2)=0
1

Vz\lj(x:yvz) -

16. 3aganue

OTMeThTEe NPaBWILHBIH OTBET:

®opmyna IMnanka a5 CEKTPATPHON MJIOTHOCTH YHEPTETHUCCKON CBETH-
MOCTH UMEET BU;



_ 2nhv? 1

a). r, =
v.T c2 eh\u(kT) 0
;)
6). £y = 2"; kT
c
Rv /4
B). % o = >
" A\’.T
r). Apax =0/T
17. 3aganue

OTMeTbTE NPABWILHBINH OTBET:

CuMBon X B peakimun 1-;‘N+ ;He - 187() + X ecTs:

a). ,1p
6). on
B). llH
r). _(l)e

18. 3aganue

OTMeTbTe NPABHWILHbIN OTBET:

Yacrora nznyuenns 310" T, 3a | ¢ HCTOUHHK H3TYIEHHS MOIIHOCTBIO 40
Bt nchyckaet ... poToHOB

a). 1,010"
6). 2.010"
B). 2,010"
r). 1,010%
19. 3aganue

OTMeTbTe NPABWIbHbIH OTBET:

Cumson X B peakimu | Be + sHe —> '2C + X ectp:

a). 11 p
6). on
B). llH
r). e
20. 3aganmne

OTmeTbTE NPABH/IbLHDBIH OTBET:
Crammonaproc ypasucHue Lllpeauurepa mis 3ICKTpPOHA B BOJOPOIOIIO-
JTOOHOM aTOME HMEET BHI
2 ~
h oV
a). _Z_A\IJ +U(x_,}’,Z_.,f)LP:jﬁT
m )
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26
27
28
29
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33
34
35

W2 oV

0). ——A¥Y=ih
2m ot
2m mc;)(z)x2
B). AY +h—2(E—T)‘P =0
)
). A¥ +2—Z’(E— Ze” v
h dneyr

Bonpocsl mpoMeKyTOYHOT0 KOHTPOJIS

Bonpocsl k 3x3ameny (1 cemectp)
®dusuka, ee onpeaereHue, IpeaMeT U3y4eHHs] 1 OCHOBHbBIE TOHSATHSI.
Marepust 1 ee BUJbI, CIIOCOO CYIIECTBOBAHHS MaTepUU. DHEPTUSI.

. MexaHHKa, pasaciibl MEXaHUKH, MEXaHUYCCKOEC JBHKCHUC. OnpeneneHHe MEXaHUYEeCKOM CUCTEMBI,

3aMKHYyTas (U30JMPOBAaHHAs) MEXaHUYECKasl CUCTEMA.
Cucrtema orcueta U cucteMa koopAauHat. IloHsATHE MaTepHaTbHONW TOUKH.

. Onpenenenue BEKTOpa, MPOCTEHIINE anreOpandyeckue ONepaniu C BEKTOPAaMH, €IUHUYHBIA BEKTOD.

BasucHble enHIYHBIC BEKTOPHI 1, J, K 1 cHcTeMa KOOpauHAT.

Pangunyc-Bektop I, BEKTOp mnepemenmieHust Ar, BEKTOp MTHOBEHHON CKOPOCTH V.

BekTop yckopeHus, HopManabHas COCTaBIIAIOIIAs &, W TaHIM€HUMaJbHAas COCTABIAIOIIAS @, BEKTOpa
YCKOpPEHHS.

Omnpenenenre MOIyJsi BEKTOpa YCKOPEHHS.

. I[lytb S mnpu NpPOU3BOIBLHOM JBWKCHHHM MaT€pUAIbHON TOukH. ['paduueckoe u3zo0pakeHue

nyTy S ( Kak Iwiomane (uUrypsl Ha rpaguke, OTpaXkarolleM 3aBUCUMOCTb CKOPOCTH V OT BpeMeHH t
) IpY IIPOM3BOJILHOM JIBUKEHUU MAaTEpUalIbHOM TOYKH.

. B kxakoMm ciydae yronm MOXHO cuuTaTh BekTopoM? IlpuBecTH pHCYHOK.

BekTop yrimoBoii CKOPOCTH ® M BEKTOp YIJIOBOTO YCKOpeHus .

CBsi3p MEXIy JMHEWHON CKOPOCTBIO V U YIVIOBOM CKOPOCTBIO O .

CBs3b M@Ky TAaHT€HIIMAJILHON COCTABIISIONICH YCKOPEHHS d, W YIIIOBBIM YCKOpEHHUEM [3 .
WuepumaneHas cucreMa orcyera M 1-blii 3akoH HproToHa.

Omnpenenenue CHUIIbL, IPaBUWIIO cliokeHus: cuil. [lpuBectu mpumep.

Bropoii 3akoH HplOTOHa M rpaHulbl €ro NPUMEHEHHS.

Tpernii 3akoH HBIOTOHA 1 €ro CBSI3b ¢ 3aKOHOM COXPAHEHMS UMITYJIbCa

Pabota cuibl, onpeseneHne KHHETUYECKON 3HEPTUH; OTeHIMalbHast SHeprus. [lpumepsl.

3aKOH COXpaHEHUs HHEPrHU

AbcomoTHO TBepoe Teno. [loctynaTenbHoe M BpalaTeIbHOE ABUKEHHsI TBEPOTO Tea.

[leHTp MHEPIMH TBEPAOIO TENA, YPABHEHUE JBUKEHUS LIEHTPA HHEPLIUH.

MOMEHT CcwiIbl U HalpaBlI€HHE BEKTOPA MOMEHTA CHIIBI.

MOMEHT MHEpUMH MaTepUaIbHONM TOYKH M CUCTEMBI MAaTE€pHAIbHBIX TOYEK.

MOMEHT MHEPLMH CIUIOIIHOTO Tejla Ha MNpPUMEpe LUIMHIpA.

OCHOBHOM 3aKOH JUHAMHMKHU BpalIaTeIbHOTO JBMXKEHMSI Uid Tela ¢ (UKCUPOBAHHOM OCBHIO
BpalleHus. Y CIOBHE PaBHOBECHS TBEPAOIO Tela

. MOMEHT umIyJlbca M 3aKOH COXPAaHEHHS MOMEHTa HMITYJIbCA.

. CpaBHEHUE IBUKEHUS TBEPJOTO TeJa C ABMKECHUEM MaTEpPUaIbHOU TOUKH.

. [IpuHIUIT OTHOCUTENBHOCTH B MexaHUKe. [1ocTynaTel TEOpUU OTHOCUTENBHOCTH.

. CneactBus TEOPUM OTHOCUTENBHOCTH. B3aMMOCBS3b MacChl M SHEPTUH.

. CTaTuCcTHYEeCKU U TEPMOJUHAMHUYECKHI METO/IbI U3y4YEHHUI CBOWCTB BEIIECTBA.

. MonekynsapHo-KMHeTHUYECKasE TeopHsl ra3oB. OCHOBHBIE MOHATUA. OnpeaeneHue HIeanbHoro rasa

. laBnenue, temreparypa , BHYTPEHHSsSI SHEPIHsl HWICAIbHOTO ra3a ¢ TOYKHM 3PEHHsS MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

. YpaBHEHHE COCTOSAHMS UICaTbHOTO Ta3a, ypaBHeHne Kianeiipona — Menzeneena

. OU3NYECKUN CMBICII YHUBEPCAILHOU ra30BOM ITOCTOSIHHOM.

. OcHOBHBIE IOHATHS TEPMOAUHAMUKHY ( TEJO, TEIJI0Ta, MPOLECC U T [ )
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. IlepBbIil ¥ BTOPOM 3aKOHBI TEPMOJUHAMUKHI
. Huknel, paboTa 3a IUKIL.

38.
39.
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Huxkn Kapao u KIIJ] nneanbHOM TEMI0OBOI MallIMHBI.

Kak omnpenensiercss TOueUHbI 3JIEKTPUYECKUNA 3aps]l U KAaKOBbI €ro CBOMCTBa?

CdhopmynupoBats 3akoH KyioHa B BEKTOPHOM BHJIE, IPUBECTH MIPUMEP €TI0 IPUMEHEHUS .

JlaTb onpeneneHue 3JIeKTPUYECKOro Mo U BEKTOPa HANPSKEHHOCTU AJIEKTPUYECKOrO MOJIS.

Kak ompenenstorcs CUIOBbIE JIMHMM — BEKTOpPA  HAIPSDKEHHOCTH — AJIEKTPUYECKOro  rosia?
N300pa3uth anekTpuyeckoe MoJjie, CO3JaBaeMO€ CUCTEeMON JBYX Pa3HOMMEHHBIX 3apsjioB
CdhopmynupoBaTh MPUHLIUI CYNEPHO3MLIUU SIEKTPUYECKOTO TOJS M MPOMWILIIOCTPUPOBATH €ro Ha
KOHKPETHOM ITpUMEDE.

Kak onpenensiercs BEKTOp HHIAYKIMM 3JIEKTPUYECKOIO IIOJSA M IOTOK JAHHOTO BEKTOpa 4epes
MMOBEPXHOCTH?

CdhopmynupoBatb TEOpeMy Octporpaackoro-I'aycca s ANEKTPUYECKOTO nojiss u
MIPOWJIIIIOCTPUPOBATh €€ HA KOHKPETHOM IIPUMEPE.

Jlatb omnpejeneHue MOTEHIMATAa M Pa3HOCTHU IOTEHIUAJIOB.

Uro Takoe SKBHUIIOTEHIMANbHAs MOBEpXHOCTH? KakoBa ee (opma [uisi TOUEUHOTO 3JIEKTPHUUECKOTO
3apsna’?

Kak cBs3anbl Mexay co0oi HampsyKEHHOCTD JIEKTPUYECKOTO TOJI M MOTEHIHAN 3JIEKTPHYECKOTrO
nosia?

Urto Takoe NEeKTPUUYECKUI TUIIONb U KaK OH ce0s BEET, €CJIM €ro MOMECTUTh B 3JIEKTPUYECKoe moje?
Kak npoucxoaut nonspusanus ausiekrpuka? Kakoil BeTMUMHON €€ MOKHO OXapaKTepU30BaTh?
Uemy paBHa HaNpPsKEHHOCTb 3JEKTPUUYECKOTO MOJII BHYTPHU MPOBOAHHUKA, TOMEIIEHHOI'O BO BHELIHEE
3JIEKTPOCTATUYECKOE ToJIe ?

Kak onpenensiercs a1eKTpU4ecKoe 1MoJje BHYTPU BellecTBa?

DHeprus MEeKTPUYECKOTO I0JIs, 3a1aCEHHOT0 B INIOCKOM KOHJIEHCATOPE.

Onpenenenue 31eKTpuyeckoro Toka. Cuiia Toka ¥ IIOTHOCTh TOKa.

3akon Oma u 3akoH JIxoyns-JIeHna B TokanbHOU dopme.

3akonbl Kupxroda u ux npuMeHeHHne K pacueTy XapaKTepUCTHK JBYXKOHTYPHOU AIEKTPUUYECKON Lenn
MIOCTOSIHHOT'O TOKA.

CdhopmynupoBath 3ak0oH AMriepa Ui B3aUMOJICHCTBHS 3JIEMEHTOB TOKAa M MPOMJLIFOCTPUPOBATH €T0
Ha KOHKPETHOM IpUMEpE.

Hate omnpenenenue 3akoHa buo-Capapa-Jlammaca u mokasaTh €ro NpUMEHEHHME Ha KOHKPETHOM
puMepe.

JlaTtb onpenieneHne 3aK0Ha JIEKTPOMArHUTHOW MHAYKLIHH.

UYro Takoe SBICHHE CAMOMHAYKIIMH U KaK BBOJUTCS HHIYKTUBHOCTH L?

3anucath ypaBHeHHs MakcBenjla B HHTETpalibHOM ¢dopMe, KOTOpbIE BBIPAXKAIOT CBS3b  MEXKIY
ANEKTPUYECKUM U MATHUTHBIM OJIEM.

3amucath ypaBHeHHMe MakcBeiana B UWHTErpaibHOM (opme, B KOTOpOM oOTpaxaercs ¢akT
CYLIECTBOBAHMUS SJIEKTPUUECKUX 3aPsIIOB.

3amucath ypaBHEeHHE MakcBeia B MHTETpalbHOM (hopme, B KOTOPOM OTpaxaercs (PakT OTCYTCTBUS
MarHMTHBIX 3apsJI0B.

Kak onpenenuts 3ekTpuueckoe (WM MarHUTHOE) MoJje JUIs MIOCKOH 3JEKTPOMAarHUTHOM BOJHBI B
JTAHHOM TOYKE NMPOCTPAHCTBA U B IaHHBI MOMEHT BpEMEHN?

IlepemeHHbIN 3neKTpUUECKUN TOK. [IOHATHE U OCHOBHBIE XapaKTEPUCTUKH.

Bonpocsl k 3k3ameny (2 cemecTp)
Bupl konebanmii; rapMOHUYECKHE KOJICOaHUSI M UX OCHOBHBIE XapaKTEPUCTUKH.
Crnosxenue xonebaHuii; MPUMEHEHHE METO/1a BEKTOPHBIX TUArpaMM.
MatemaTnueckuii MasiTHUK U YpaBHEHHE €ro KosueOaHuil.
Ou3nYecKuii MAITHUK U ypaBHEHUE €T0 KOJICOaHHA.
Bupl BoTH 1 0COOEHHOCTH WX PacIpOCTPAHECHHsS B PA3JIMUHBIX Cpejlax; MOMEPEYHbIe U MPOI0JIbHBIC
BOJIHBEL.
BosiHOBOE ypaBHEHUE U €T0 PEIICHUE B BUAE YPABHEHHS BOJIHBI.
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Kak omnpenensiercst cBeToBasi BOJIHA C TOYKHU 3PEHMSI dJIEKTPOMarHuTHON Teopun Makcsesuia?

KakoB (pu3udeckuii CMBICT CBETOBOTO BEKTOpa?

JlaTb MOHATHE KOTEPEHTHOIO UCTOYHHKA CBETA.

Kak ompenensiercs siBnenue untepdepenuuu csera? [IpuBectu mpumep uHtepdepeHUUU i IBYX
KOI'€pEHTHBIX UCTOYHHUKOB.

Onpenenuts ycaoBUs MAKCUMyMa U MUHUMYMa UHTEp(epeHITnn.

Kak onpenensiercs siBinenue nupakiuy CBETa M YeM OHO OTJIMYAETCS OT sIBIEHUS MHTepdhepeHunu?
[Tpuniun I'tolirenca-dpeHens u ero coaepxkaHue.

3oubl OpeHens 1 X NPUMEHEHHE I pacueTa MHTEHCUBHOCTH CBETA B SIBJICHUU JU(PAKIIHH.
Judpakuus cBeTa Ha OJTHOM IIIEITH.

Judpaxius cBera Ha cUcTeMe IIelel; TuppakIMOHHAs peleTKa U e€ XapaKTePUCTHKH.

Kak onpenensiercs siBiieHHE MONSpU3aLNN CBETA?

Uem oTnmyaeTcsi €CTECTBEHHBIN CBET OT IIOCKOMOJIIPU30BAaHHOTO CBETa?

CnoxxeHue AByX IJIOCKOMNOJISPU30BAHHBIX BOJIH, UMEIOUIUX B3aUMHO MEPIEHIUKYISIPHBIE MJIOCKOCTH
MOJIIPU3ALIUH.

Kpyrosas u snuntudeckas nossipu3anusi.

[Tongpu3zanus cBera npu OTpakKEHUU U MPEJIOMIIEHUH; 3aKOH bprocrepa.

@u3NUeCcKUil CMBICI CIEKTPAJIbHOTO pa3ioxeHus. Teopema Dypobe.

[IpencraBnenre MOHOXPOMATHYECKHX BOJH B KOMIUIEKCHOM TIOCKOCTH; popmyIia Ditnepa.

Pag @ypee u unrerpan Oypee.

[Ipumenenue paznoxenus Oypbe K MPOCTEUIINM CBETOBBIM U AIEKTPUYECKUM CUTHAJIAM.
OrnpezenieHne TEIJIOBOTO M3JIYyYEHUS U €r0 XapaKTEPUCTUKH.

Uro Takoe «MCITyCKaTellbHas CIOCOOHOCTB» I; aOCONIOTHO YepHOro Tema?

«JHepreTuyeckas CBETUMOCTb» R , aOCOTIOTHO YEpHOIro Tela | €€ CBSI3b C «UCIYCKaTeIbHOM
CIIOCOOHOCTBIO» I .

Hlatb ompeneneHue aOCOJIOTHO YEPHOIO Tejla ¢ TOYKU 3peHusi 3akoHa Kupxroda.

3akon Credana - bonapiMana uzmydeHus: abCONIOTHO YEPHOTO Tea.

3akoHbl BuHa m3nydyeHuss aOCOJIIOTHO YEPHOTO Teja .

B yem cyrp runortessl [lnanka, BBEIGHHOH MM MpH OMHCAHUM HW3ITy4YeHUS aOCOJIIOTHO YEpPHOTO
Tena?

IToctynarer bopa B Mozmenu aroma BOAOpOJA.

@opmyna banbmepa Ui crieKTpa HM3JIy4EHUs aTOMa BOJOPOAA.

KakoB cmbIc 1iensIx yrcea M, N B ¢popmyne banemepa ¢ Toukn 3peHust teopun bopa?
Onpenenenre KOPIYCKYJISPHO - BOJIHOBOIO Ayaln3Ma MAaTEpHH.

CootHomieHnss ae bpoiiis, CBA3BIBAIONINE KOPIYCKYJISPHBIE W BOJIHOBBIE CBOMCTBA MaTEpHH, U HX
coJiepKaHue.

JInuHa BOsHBI Ae bpoinsg miis dJeKTpoHa.

Wmeet nu pusnveckuit cmpica BonHoBas ¢ynkuus P(X,y,z,t)?

CyliecTByeT 1M MOHSATHE «KJIACCHUYECKON TpaeKTOpUU» B KBAHTOBOW MeXaHUKe?

Kaxue npeanosnaoxkeHus Mo3BOIWIN «yTaJaTh» ABHbIN BUJ ypaBHeHus [llpeaunrepa?

Kakyro wuHpopManmuioo 0 MUKPOCKONHMYECKON CHCTEME€ MOXHO TMOJY4YUTh W3 ypaBHEHUS
HIpenunrepa?

[lonsATHEe omepaTtopoB B KBAaHTOBOM MEXAHMKE, UX IPUMEPHI.

I'me wame Bcero HaxOOUTCS AJIEKTPOH, MOMELIEHHBIH B OJHOMEPHBIM <(IIOTEHIMAIBHBIN SIIUK»
IIAPUHON ¢, €CIIA er0 COCTOSTHHE OIPEeNIeTCs] KBAaHTOBBIM YHCIOM N = 27

Kak onpenensiercs ypoBeHb SJHEPIMH B KBAaHTOBOM MEXaHUKE?

[Touemy otmamaer HeoOxoamMmocTh B Toctynarax bopa B Teopum pemamnrepa? Atom Bomopoaa
B Teopuu lIpenunrepa.

B dyem oTnnuMe mNpOXOXAECHHUS 4YacTULBI Yepe3 « MOTEHUHUAIbHBIA Oaphep» B KIACCHYECKON
MEXaHUKE U B KBAHTOBOW MeXaHUKe?

B wem cyrp «ryHHenpHOTO »d@dexTa» TMpU  MNPOXOKIACHUH UACTUIBI Yepe3 TOTCHIIMATbHBIN
O6apbep B KBAaHTOBOM MeXaHUKe?

KBanToBsbie urcia N,l,m;,ms u ux posb npu onpeaeseHur cocTosHus iekTpona. [Tpunimn [Taym.
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Tabnuia MenneneeBa u e€ 0ObSICHEHNE C TOYKH 3PSHHSI PUHITUIIOB KBAHTOBOM MEXaHUKHU.

JlaTp omnpezneneHre MOJEKYIIBI.

I'padmyecku  u300pa3uThH MOTEHLHAIBHYIO KPHUBYIO, OIPEACISIOLIYIO B3aUMOJICVCTBHE
JIBYXaTOMHOM MOJIEKYJIBI.

Kak onpenensierca monnbsiil tun csszu? [IpuBectu npumep.

Kak omnpenensiercss koBajieHTHBIM Tun cBsaA3u? [IpuBectu npumep.

OcHOBHBIE BHJIBI MOJEKYISPHBIX CHEKTPOB U HX Tpaduueckoe HU300pakeHHE.

OCHOBHBIE TMOJOKEHHSI 30HHOW TEOPHUU TBEPIOTO TeJa.

Kak ompenensirorcsi MeTamibl ¢ TOUKHM 3pEHUS] 30HHOM Teopuu?

Kak omnpenenstorcs noiaynpoBOJIHUKY C TOUKH 3PEHHS] 30HHOW Teopuu?

Kak onpenensitoTcst AMANEKTPUKH € TOUKM 3pEHHUS] 30HHON Teopuun?

Omnpenenenre ONTUYECKUX KBAHTOBBIX T€HEPAaTOpOB ( J1a3epoB ).

Cxema ycTpoiicTBa pyOMHOBOTrO ja3zepa.

[IpakTHueckoe IMpPUMEHEHHE J1a3epoB.

YacTuna B cepuidecku CAMMETPUYHOM TIOJIE.

Bogopononono6usie aToMbl. DHepreTuueckrue ypoBHH. [loTeHIManbl BO30YKACHHS U HOHU3AIUH.
CriekTpbl BO10OpOAOIIOI00HBIX aToMOB. [IpocTpaHCTBEHHOE pacnpeeneHne MIOTHOCTH BEPOSTHOCTU
JUISL 3JIEKTPOHA B aToMe Bojgopoja. Me3zoatomsl. [llupruHa ypoBHEH.

Crpykrypa YHEPIreTHYECKUX YpOBHEMU B MHOTO3JIEKTPOHHBIX
aTomax. THUIIbI CBS3€H 3JIEKTPOHOB B aTOMaXx.

Ctpoenue aToMHOrO siipa. Mojenu siapa.

Anepuble peakuuu. PaguoakTuBHbIEC IPEBPAILICHHUS SIAEP.

Peakuus snepHoro nenenus. Llennas peakuus qeineHus.

AnepHblii peakTop. Wnes OpuaepHOro peakropa. [TpoGnema
HWCTOYHHUKOB SHEPIUU.

TepMosinepHblii cHTE3. DHEprus 3Be3/. YIpaBiseMblil TepMosaepHbiil cunres. Jddext Meccbayapa
U €ro IpUMEHEHHE.

Hepapxus CTPYKTYD MaTEpHUH. Yactusl u AHTUYaCTHUIIBI. duznueckuit
BakyyM. CTaHJiapTHas MOJEJb 3JIEMEHTAPHbIX YaCTHUII.

KBapku, 1enToHbl ¥ KBaHTHI PyHIAMEHTANBHBIX ToJeil. DyHIaMeHTaIbHBIE B3aUMOICHCTBUSI.
AJIpOHBL. Snpa aTOMOB. ATOMBL. Monexyisl. Makpockonudeckue COCTOSIHUS
BEILIECTBA: Ia3bl, )KUAKOCTH, IJIa3Ma, TBep bl Tena. [1naneTsl. 3Be3 bl

BemiecTBO B 3KCTpeMalbHBIX YCIOBHUSIX: O€ble KapiauKW, HEHUTPOHHBIE 3BE3[bl, YEPHBIE JBIPHI.
lNopsiuas mozaens u 3BOMIOLMA BeenenHom.

OneHnBanue CTYACHTA Ha 3auere/IK3aMeHe 10 JUCHUILINHE «DU3uKa»:

(uToroBoit
PEUTUHTOBOU
OLIEHKH)

Banasl

TpeGoBanus Kk 3HAHUAM

100-85 OTBeTHl Ha MOCTABIICHHBIEC BOTIPOCHI MOJHBIE, YETKHE U pa3BepHyTHIe. Perenus 3agayq
JIOTUYHBI, JOKa3aTCJIbHbI W JACMOHCTPUPYIOT QAHAIHUTHYCECKUEC HW  TBOPYECKUC
CHOCOOHOCTH CTYJIEHTA.

84-70 I[aIOTCH IMOJIHBIC OTBCTLI HAa IMOCTABJICHHBLIC BOIIPOCHI. ITokazaHo YMCHHUC BBIACIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBS3H. HpI/I pe€mICHUN 3aaa4 AOMYIICHbBI HE3HAYUTCIBbHBIC
OH_II/I6KI/I, HCITPABJICHHBIC C TIOMOIIBI0 «HABOJAIINX)» BOIIPOCOB NPCTIOAaBATCIIA.

69-60 OTBeTHI Ha BOMIPOCHI U PEIICHHS TTOCTABICHHBIX 33/1a4 HEAOCTATOYHO MOJIHBIC. Jlornka
Y TIOCTIEIOBATENBHOCTh B PEUICHHUH 33/1a4 UMEIOT HapyIIeHus. B oTBeTax oTCyTCTBYIOT
BBIBO/IBI.

CTyI(CHT, HOHY‘{I/IBHJI/II‘;I Menee 60% oOT MakcUMalbHOro Oaiia 3a pasaci AUCHUIUIMHBL WJIA

IMPOMECIKYTOUYHYIO aTTECTALIUIO, CHUTACTCA HEATTCCTOBAHHBIM I10 JI&HHOI\/'I JHUCIHHITIIINHEC.



Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecrieyeHne Y4eOHOi TN CIUIINHBI
OcHOBHas uTeparypa:
1. Casenbes, 1. B. Kypc o6mieit ¢pusnku : yaebHoe mocodwue : B 3 tomax / 1. B. CaBenseB. — 15-¢
u3n., crep. — Cankrt-IletepOypr : Jlans, [6. 1.]. — Tom 1 : Mexanuka. Monekynsipaas ¢uznka — 2019.
—436.¢.
Pexxum nocryna: https://e.lanbook.com/reader/book/113944/#1
2. Cagenbes, U. B. Kypc o6mieit dusuku : yaeoHoe mocooue : B 3 Tomax / U. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Towm 2 : DnekrpudecTBo U MaraeTu3M. Bomael. Ontuka
— 2019. — 500 c.
Pexxum nocryna: https://e.lanbook.com/reader/book/113945/#1
3. Cagennes, . B. Kypc obmielt ¢pusuku : yuedHOe mocodue : B 5 Tomax / M. B. CaBenbeB. — 5-¢
u3n. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Towm 4 : Boansl. Ontuka — 2011. — 256 c.
Pexxum goctyna: https://e.lanbook.com/reader/book/707/#1
4. Casenses, 1. B. Kypc obmieii pusuku : yaebHoe nocodue : B 3 tomax / M. B. CaBenbeB. — 13-e
u3a., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Tom 3 : KBanToBas ontuka. ATomHas ¢pusznka. Ousuka
TBepaoro tena. Pu3nka aTOMHOTO siapa u aneMeHTapHbIX yactul — 2019. — 320 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/123463/#1
5. CasenneB, . B. CoopHuK BompocoB U 3afad mo obuieit ¢usmuke : yueOHoe mocobue / U. B.
CagenbeB. — 9-e u3f., crep. — Cankr-IlerepOypr : Jlans, 2019. — 292 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/125441/#1
6. Kysnmenos C.M. Kypc ¢usumkm ¢ npumepamu pemieHus 3amad. Yacte |. Mexanuka u
MonekyisipHass gusuka. TepmoauHamuka: YdeOHoe mocobue / mon pen. B.B. Jlapuonosa.- 3-¢ wu3g.
nepepad. u gomn.- CII6.: U3narensctBo «Jlanby, 2014.-464c.
Pexxum noctyna: https://e.lanbook.com/reader/book/42189/#2
7. Kysznenos, C. U. Kypc ¢usuku ¢ mpumepamu peuieHus 3aaad : yueOHoe mocobue / C. .
Ky3nenoB. — 3-e u3a., nepepad. u gomn. — Cankr-IlerepOypr : Jlanp, [0. r.]. — Yactes | : Mexanuka.
MonexymsipHas ¢usuka. Tepmonunamuka — 2014. — 464 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/53682/#1
8. Kysnenos, C. U. Kypc ¢usuku ¢ npumepamu peuieHus 3aaad : yueOHoe mocobue / C. U.
Ky3nenoB. — 4-e u3a., nepepad. u gon. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts III : Onruka.

OCHOBEI aTOMHOM (1)I/ISI/IKI/I W KBAaHTOBOM MexaHWku. OU3nKa aTOMHOT'O gapa U 9JIEMCHTAPHBIX YaCTULl —
2014. — 336 c.
Pesxxum noctyna: https://e.lanbook.com/reader/book/53685/#1

JlonoaHUTENbHAS IUTEpaTypa:
9. HUponos, U. E. 3agaun no obmeit ¢usuke : yuebnoe nocodbue / 1. E. Uponos. — 11-e uzn. —
Mocksa: JIaboparopus 3Hanuii, 2017. — 434 c.

Pexxum noctyna: https://e.lanbook.com/reader/book/94101/#1
10. AkcenoBa, E. H. Ob0mas ¢usuka. Mexanuka (raBel Kypca) : ydeOHOoe mocoome / E. H.

AxcenoBa. — 2-e u3., ucnp. — Cankr-IlerepOypr : Jlans, 2018. — 128 c.

Pexxum moctyna: https://e.lanbook.com/reader/book/103056/#1
11. AxcenoBa, E. H. O6mas ¢usuka. TepmoaunHamuka u MoJyiekyasipHas ¢u3uka (TJIaBbl Kypca) :

yaeOHoe mocobue / E. H. AkcenoBa. — 2-e u3j., ucnp. — Cankr-IlerepOypr : Jlans, 2018. — 72 c.

Pexxum nmocryna: https://e.lanbook.com/reader/book/103058/#1
12. Axcenosa, E. H. OOmas ¢usuka. DIeKTpHuecTBO U MarHeTu3Mm (TJIaBbl Kypca) : ydeOHoe

nocobue / E. H. AkcenoBa. — 2-e u3za., ucrnp. — Cankr-IlerepOypr : Jlans, 2018. — 112 c.

Pexxum noctyna: https://e.lanbook.com/reader/book/103059/#1.
13. Akcenoga, E. H. O6mmas ¢usuka. Konebanus u BonHbl (TIaBbI Kypca) : yueOHoe mocooue / E. H.

AxkcenoBa. — 2-e u3f., ucnp. — Cankt-IlerepOypr : Jlans, 2018. — 72 c.
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Pexxum noctyna: https://e.lanbook.com/reader/book/103055/#1
14. AkcenoBa, E. H. O6mas ¢usuka. Ontuka (TnaBel Kypca) : yaeoHoe nocooue / E. H. AxceHona.

— 2-e 3., ucnp. — Cankr-IlerepOypr : Jlanp, 2018. — 76 c.

Pexxum nocryna: https://e.lanbook.com/reader/book/103057/#1

15. CuByxwuHn, 1. B. O6mwmii kypc ¢usuku : yuedHoe mocobue : B 5 Tomax / I. B. CuByxun. — 6-¢
u3n., crepeor. — MockBa : ODUSMATIIUT, 2020 — Tom 1 : Mexanuka — 2020. — 560 ¢.— URL:
https://e.lanbook.com/book/185713

16. CuyxwuHn, 1. B. O6muii kypc ¢usuku : yuebHoe nmocodbue : B 5 tomax / JI. B. CuByxun. — 6-¢
u3., crepeor. — Mocksa : ®DUZMATIINUT, 2021 — Towm 2 : TepMoauHamMuKka ¥ MOJIEKYIsIpHAs hU3HKAa —
2021. — 544 c— URL: https://e.lanbook.com/book/185719

17. CuByxun, /. B. O6muii xypc ¢usuku: s Byzo. B 5 1. T.III. DnexrpuyectBo : ydeOHOE
nocobue / JI. B. CuByxun. — 6-e¢ uza., crep. — MockBa : OU3IMATIIUT, 2015. — 656 c. URL:
https://e.lanbook.com/book/72015

18. CuByxwuH, [I. B. O6muii kypc pusuku: Yuebd. mocodue st CTyI. GU3NIECKUX CIeI.By30B. B 5 -
™ T. T.4. Ontuka / /1. B. CuByxuH. - 63¢ uzn., crepeorutn. - M. : @usmarnur, 2013. -792 c.

Mertoanyeckue yka3aHusi JAJsi 00YyYAKOIIUXCH IO OCBOCHMIO JUCHUILIMHBI (MOLYJIs)

19. PepokakoBa O.I1. Ompenenenune CKOPOCTH MyJAM MPH MOMOIIM OAJTMCTUYECKOTO MAasTHHKA.
Mertoanyeckre yKazaHUs K BBIIOJIHEHUIO Ja0OpaTOpHOM paboThl MO (U3MKE I CTYIACHTOB BCEX
cnenuanbHocTel 1 hopMm o0ydenus.- MUOU: Konunpunrep BUTU, 2015.-16¢.

20. IloxropuoB A.A. M3yueHue OCHOBHOIO 3aKOHAa BpallaTE€IbHOIO JBHXKEHUA. MeToauuyeckue
yKa3aHUs K BBIMOJIHEHHUIO J1a00paTOpHO paboThl Mo (u3mKe s CTyAeHTOB creruansHoctH 190109,
TEXHUUYECKUX HampaieHuil Bcex ¢popm oOyuenus.- MUDU: Konunpunrep BUTH, 2016.-24c.

21. bynaBuna E.JI. ®u3ndeckuii MasTHUK. MeTOIUYECKHE YKa3aHUS K BBITIOJHCHHIO J1a00paTOPHOMA
paloThl Mo (u3MKe Uil CTYJEHTOB BceX cnenuanbHocTed U popm oOyuenus.- MUOU: Konunpunrtep
BUTH, 2015.-16c.

22. bymynkun H.U., Hukudopos B.B. N3yuenne TepMoaHAMHUECKUX CBOMCTB BO3AyXa HA OCHOBE
onpeaenenust Cp/Cy . MeToauueckue ykazaHus K BBIIOJIHEHHMIO JJAOOPATOpHON paboThl Mo (puU3MKe s
CTY/IEHTOB BCeX CHelHaIbHOCTeN Beex popM o0ydenus.- MUDU: Konunpunrep BUTU, 2015.-16¢.

23. JleonoB II.B., Hukudopor B.B. Omnpenencane €MKOCTH KOHICHCATOPOB IMPH TOMOIIM MOCTa
Cortu. Meronuyeckue yka3aHHMs K BBINOJIHEHHIO JIaOOpaTOpHOW paloThl MO (U3MKE Uil CTYICHTOB
TEXHUYECKUX CHEeUaIbHOCTEN M HampasieHuil Bcex ¢opM obOyuenus.- MUDU: Konunpunrep BUTU,
2013.-18c.

24. CamconoB A.B. OmpeneneHne TOpU30HTAIBHON COCTABIISIONICH HAMPSHKEHHOCTH MAarHUTHOTO
noJst 3emau. Metoanyeckue yka3aHHs K BBIIOJHEHUIO JJaOOpaTOpHON paboThl MO (PU3MKE Ui CTYIEHTOB
TEXHUUYECKUX CHEeUaIbHOCTEN M HampasiieHuil Bcex ¢opM oOyuenus.- MUDU: Konunpuntep BUTU,
2013.- 20c.

25. MumenkoBa T.H. WHAyKTUBHOCTH KaTymku. MeToandyeckre YyKazaHUsi K BBIOJHEHHIO
nabopaTopHoil paboThl Mo (PU3MKE IS CTYACHTOB TEXHUYECKHMX CIEIUATBbHOCTEH M HampaBlIeHUH Bcex
¢dopMm oOyuenus.- MUDU: Konunpunrep BUTU, 2015.-20c.

26. Huxudopor B.B., [Toaropuo A.A. HMccnenoBanue 3aTyXxaomux KonebaHUi B KoiebaTeIbHOM
KOHTYpE Mpu oMoy ociuiorpadga. Metonndeckue yka3aHusl K BBIITOJIHEHUIO Ta00OPaTOpHOM paboThI 1O
¢u3uKe JUIs CTYIEHTOB TEXHHUYECKUX CIEUMANbHOCTEH M HampaBieHHH Bcex Gopm oOydenus.- MUODU:
Komunpuarep BUTH, 2015.- 24c.

27. Jleonos I1.B., Hukudopos B.B. Beruncnenue cpenneil JummHbl cBOOOJHOTO MpoOera MojieKyi
raza mo BelIMYMHE Kod(h(uLMeHTa AMHAMUYECKOM BA3KOCTH. MeTonnyeckue yka3zaHUs K BbIIOJHEHHIO
nabopaTopHoil paboThl Mo PU3MKE IS CTYACHTOB TEXHHYECKHX CIEHUATBLHOCTEH M HampaBlIeHHH Bcex
¢dbopMm oOyuenus.- MUDU: Konunpunrep BUTU, 2014.-20c.

28. bynaBuna E.JI. Yckopenue cBoOoaHOro maaeHus. MeToauuyeckue yKa3aHHs K BBINOJHEHHIO
nmabopaTopHOi pabOThI MO (PU3MKE MJIs CTYICHTOB TEXHWYECKHUX CIEIUATbHOCTEH M HApaBJIICHWHA BCEX
¢dopm o6yuenus.- MUDU: Konunpunrep BUTHU, 2013.- 16¢.
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29. bynasuna E.JI. MaremaTuueckuii MasTHUK. MeTOJMUYECKUE YKa3aHUS K BBINOJHEHUIO
nmabopaTopHON paboThl 1O (GU3HMKE ISl CTYJIEHTOB BCEX crenuaibHocTed U Gopm o0ydeHus.- MUDU:
Konunpunrep BUTU, 2015.-16¢.

30. KyuepoBa B.B. MHccnenoBanue CHEKTpalbHBIX XapaKTEPUCTUK ONTUYECKOTO H3JIyYEHUS.
Metoanyeckre yKa3aHus K BBIIOJIHEHHIO JIA00OpaTOpHON paboThl MO (PU3MKE IS CTYACHTOB TEXHHUYECKUX
CHeIUaIbHOCTEH 1 HampaBiieHui Bcex popm oOyuenus.- MUDU: Konunpunatep BUTHU, 2015.-20c.

31. Kuckuna O.Il., Hukudopos B.B. Ilomyuenue mnomnsipuzoBaHHOro cmera. IIpoBepka 3akoHa
Mamtoca. Meroanueckrue yKazaHHs K BBIIOJHEHUIO JTAOOpPaTOpHON paboThl 1Mo (U3HKE IJii CTYIEHTOB
TEXHUYECKHUX CIEUUAIbHOCTEH W HampaBieHuil Bcex (opm oOyuenus.- MUOU: Konunpuntep BUTH,
2014.-20c.

32. JleonoB I1.B., Hukudopos B.B. Konbia Hetorona. MeToaudeckne yka3aHUs K BBITIOJTHEHHUIO
nabopaTtopHoit paboThl MO ¢GU3MKE ISl CTYIEHTOB TEXHUYECKHX CHEIMAIIbHOCTEH W HamlpaBlIeHUI Bcex
¢dopm o6yuenus.- MUDU: Konunpunrep BUTH, 2015.- 16¢.

33. Mumenkoa T.H. Onpezaenenne XxapakTEpUCTHK CBETOBOM BOJIHBI C TIOMOIIBIO TU(DPaKITMOHHON
peméTki. MeTouecKue yKa3aHusi K BBIOJHEHHUIO J1a0opaTopHOW padoThl 1Mo (U3UKE AJS CTYIEHTOB
TEXHUYECKUX CICIHAIBHOCTEH W HampaBieHui Bcex ¢opm oOydenms.- MUDU: Konunpunrep BUTH,
2015.- 20c.

34. bynaBuna E.JI. U3mepenue TtemmepaTypbl pacKal€HHBIX Tel C IOMOIIbIO ONTHYECKOTO
nupoMerpa. MeToauuecKue yKa3aHHs K BBIOJIHEHHIO TabopaTOpHOM paboThl Mo (pu3mKe s CTYIEHTOB
TEXHUYECKHUX CIEIUAIbHOCTeW M HampaBieHuil Bcex ¢opm oOydenus.- MUDU: Konunpuntep BUTU,
2015.- 20c.

35. Hukudopos B.B. Buyrpennwii ¢oroaddexr. Meroauueckue yKazaHUs K BBIIOIHEHUIO
nabopatopHOi paboTHI 10 PU3MKE IS CTYACHTOB crieruanbHOCcTH 220400.62 09HO# (opMBI 00yUYCHHUS. -
MUDU: Konunpuntep BUTHU, 2015.- 16c.

36. Peokakoa O.I1. Buemmnuii  ¢ortosddexr. Mertoauueckue yKa3aHHs K  BBITOJHEHHIO
nmabopaTtopHoit paboThHI MO (U3HKE A CTYACHTOB TEXHMUYECKUX CIIeHalbHOCTENH Beex ¢opM oOyueHusl.-
MUOU: Konunpuntep BUTH, 2015.- 20c.

HNHuTepHeT-pecypcsl
37. Teopernueckas " MaTeMaTH4YeCKas ¢uzuka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus
38. XKypnan Texanueckoit ®uzuku http://journals.ioffe.ru/jtf/
39. @wusmKa dIEMEHTAPHBIX YaCTHUI] U aTOMHOTO sijipa http://wwwl. jinr.ru/Pepan/Pepan_rus.html
40. ®wusuka n Texnuka [lomynpooxnukos http://journals.ioffe.ru/ftp/

MaTepuajibHO-TeXHHYECKOe o0ecrieueHre y4eOHOH U CIMIITIMHBI

B mnpouecce ocBoeHHMs OCHOBHOH 00pa3oBaTeNbHONW MNpOrpaMMbl MO JUCHUIUIMHE «DU3HKa»
HanpaBiieHus: noAroToBku 27.03.04 «YmpaBieHne B TEXHUUECKHUX CUCTEMax» MHCIONb3YIOTCS HarJsaHbIe
ocoOusi, BEIUMCINTENIbHAS TEXHUKA (B TOM 4MCie IPOrpaMMHOE oOecriedeHre) A MoKasa Mpe3eHTalui,
nmabopaTopHoe 000pyI0BaHNE.

JIeKIIMOHHBIE 3aHATUS TPOBOAATCA B Y4eOHOW ayAMTOpUH, OOOpPYIOBAaHHON BHIEONPOEKTOPOM,
9KPaHOM, IEPCOHATBHBIM KOMIIBIOTEPOM U THHAMHUKAMHU.

Jist  caMOCTOATENbHOM paboThl 00y4aromuXcs HMMEIOTCSl CIEeHUAIN3UPOBAHHbBIE MOMEIIECHUS,
000pyI0BaHHBIE TIEPCOHATBHBIMA KOMIBIOTEpAMH C BBIXOJIOM B MIHTEpHET M ¢ JOCTYIOM K 3JIEKTPOHHO-
OUOIMOTEYHOH cHcTeMe, 3JIEKTPOHHOM OMOIMOTeKe M 3JIEKTPOHHOH HH(OpPMAIIMOHHO-00pa30BaTEIbHOM
cpelne By3a, a TakKe K IPyruM OUOIMOTeUHBIM (OHIaM.

quﬁHo-MeTozmqecmle PCKOMECHIANIMU NJIA CTYACHTOB

1. VkazaHus Ui NpOoCIyIINBaHUS JEKIUN

[lepen HauanoM 3aHATHI BHUMATEIbHO O3HAKOMHTHCS C YU€OHBIM IUIAHOM MPOBEACHUS JIEKIUN U
CIIMCKOM PEKOMEHI0BAaHHOW JIMTEPATYPBHI.

[lepen mocenieHreM o4epeHON JIEKIIMU OCBEKUTH B MaMSITH OCHOBHBIE KOHIIETILIMU MPOIIEHHOTO
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panee marepuana. [1oAroToBUTH MpH HEOOXOAMMOCTH BONPOCH IpenoaBaresto. He Hamo omacaThes, 4ToO
BOIPOCHI MOT'YT OBITh IPOCTBHIMHU.

Ha nexuuu ocHOBHOE BHUMAaHUE CIIEAYET YACTATh He (opMyaM U MaTeMaTUYECKUM BBIKJIAIKaM, a
COJIEP>KAHUIO U3y4aeMbIX BOIIPOCOB, ONPEAEICHHUAM U IOCTAHOBKAM 3a/1a4.

B mpouiecce u3yueHus JEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXKHOCTH YacTO BO3BpAIAThCs K
OCHOBHBIM TOHATHSIM M METOJaM pelIeHus 3ajad (37ech BO3MOXKEH BBIOOPOUHBIN KOHTPOJIb 3HAHWUH
CTYJICHTOB).

XKenatenpHO HCIIONB30BaTh KOHCHEKTHl JICKIUH, B KOTOPbIX HCIOJB3YETCSl  INPHUHSTas
[penojaBaTesieM cucTeMa 0003HaYeHHH.

Jlis 6osiee moApoOHOro M3ydeHHsl Kypca ciieflyeT paboTaTh ¢ peKOMEHJOBAHHBIMU JINTEPATYPHBIMU
MCTOYHHUKAMU M BHOBB MOSBISIOIUMUCS UCTOYHUKAMHU.

2. VKa3aHus JUIsl y4acTHs B IPAKTUYECKUX 3aHATHUAX

[lepen mocenieHreM NPaKTUYECKOTO 3aHATHUS YSICHUTh TEMY U CAMOCTOSITENIbHO U3YUUTh CBSI3aHHBIC
C Hel MOHATHSI U METO/IbI PeLLIeHHs 3a/1ay.

Ilepen pemienueM 3ajad akTUBHO YYacTBOBaTh B OOCYXKJIEHHUU C IIPENOAaBaTesIeM OCHOBHBIX
HOHATUH, CBA3aHHBIX C TEMOH MPAKTUYECKOTO 3aHATHUS.

B nporecce pemienus 3aa4 BECTH AMCKYCCUIO C IPENOAABATEIEM O MPAaBUIBHOCTU NPUMEHEHUS
METO/IOB UX PELICHHUS.

[1o BO3MOYKHOCTH CaMOCTOSITEIbHO JOBOAUTH PELICHUE IpeaIaraéMblx 3aad 10 OKOHYAaTEJIbHOTO
utora. B KoHIe 3aHATHS TpH HEOOXOAUMOCTH BBISICHUTD Y IIPEIO1aBaTeNsl HESICHbIE BOIIPOCHI.

OcHOBHBbIE pe3yNbTaThl BHIIIOJIHEHUS Pa00OTHl HEOOXOAMMO pacIieyararh.

3. Yka3aHus Ui BbIOJIHEHHs Ja0OpaTOPHBIX paboT

CobOmoate TpeOOBaHMS TEXHUKHM O€30MAaCHOCTH, Ul 4YEero IMpocCiyllaTb HeoOXO0IuMbIe
pa3bsICHEHUS O MPaBUWIBHOCTHU MOBEACHUS B JIAOOPATOPHH.

[lepen BhIONHEHHEM J1aOOpPAaTOPHOW PAOOTHI NMPOBECTU CAMOCTOSITEILHO IMOJArOTOBKY K padore
U3YYUB OCHOBHBIE TEOPETHUYECKHE II0JIOKEHUS, 3HAHUE KOTOPBIX HEOOXOJUMO JJsi OCMBICIEHHOTO
BBITIOJTHEHUST PAOOTHI.

B npouecce BbinonHeHus: paboThI CileayeT MOCTOSHHO 00IIAThCs C MperoiaBaTesieM, He JomycKas
10 BO3MOKHOCTH HETIPABUIIbHBIX JICHUCTBUIA.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(h)UKCHPOBATh B MUCBbMEHHOM BHJIE.

[Ipu cnmaue 3ayera mo paboTe MOATOTOBUTH OTUET O MPOJEIAHHOW paboTe, rae TOJDKHBI OBITh
OTPa’KEHbI OCHOBHBIE PE3YJIbTAThl M BHIBOIBI.

4.Yxa3aHus AJis1 BBIIOJIHEHUS CAMOCTOSTENbHON pabOThI

[Tomyuuts y mnpernojaBaTenss 3aJaHUE U CIHCOK PEKOMEHIOBAaHHOW nuTepaTypbl. M3yueHue
TEOPETUYECKUX BOIPOCOB CIIEAYET MPOBOAUTH 110 BO3MOKHOCTH CAMOCTOSATEIBHO, HO MPH 3aTPYIHEHHSIX
o0pamiarecs K NpenojaBareso.

[ToAroToBUTH MUCEMEHHBINA OTYET O MPOJICITAHHON padoTe.

[Ipu BeIMoNHEHNH (POHTAIBHBIX 33JaHUN MO YCMOTPEHUIO MpernojaBareis paboTa MOXeT ObITh
OlleHEeHa 0e3 MMCbMEHHOI0 0TYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI, IIPH YCIOBUH aKTHBHOM
CaMOCTOSITENTbHON pabOTHI.

[ToaroTOBUTH OTBETH HA KOHTPOJIBHBIE BOMIPOCHI.

MeToauveckue peKOMEHAANNH VISl IpenoaaBarTeien

1. Ykazanus a1t npoBeAeHUS JICKIUN

Ha nepBoii BBOHOI KUY CeNaTh 00l 0030p copepKaHus Kypca U OTMETUTh HOBBIE METO/IbI
Y TIOIXOJIBI K PEIICHHUIO 3a/1a4u, paCCMaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipn moOATOTOBKE K JEKIIMOHHBIM 3aHATUSIM HEOOXOJMMO MPOAYMaTh IUIAH €ro IMPOBEIACHUS,
coJiepKaHue BCTYIUTEIbHON, OCHOBHOW M 3aKJIIOUUTENIbHOM YacTH JEKLHUHU, O3HAKOMUTHCS C HOBUHKAMMU
y4eOHOW W METOJAMYECKOU JTUTEPaTyphl, MyOJUKAITUAMU TEPUOJIUYECKON TMEeYaTH MO TeME JICKITMOHHOTO
3aHATUSA. YTOYHUTH IUIAH MPOBEACHUS MPAKTUYECKOTO 3aHATHS 1Mo Teme Jekuuu. llepen uznoxxkeHuem
TEKYIIEro JEKIMOHHOTO MaTepualia HallOMHUTh 00 OCHOBHBIX HMTOTaX, JOCTUTHYTHIX Ha TMPEIBbITYIINX
nekuusax. C 3ToH 1enbIo 334aTh HECKOJIBKO BOMPOCOB ayAUTOPHH M OCYIIECTBUTH BHIOOPOUYHBIN KOHTPOJb



3HAHUA CTYJEHTOB.

B Xxone nekIMOHHOrO 3aHATHS IpenojaBaTellb JOJKEH Ha3BaTh TEMY, Yy4eOHbIE BOIPOCHI,
O3HAaKOMHUTb CTYAECHTOB C IIEPEUYHEM OCHOBHOM M JOIOJIHUTEIBHOM JIMTEpPATypbl IO TEME 3aHATUS.
PackpbiBast cojepxaHue ydeOHBIX BOIPOCOB, AKLEHTHPOBATh BHHUMAaHHE CTYJCHTOB Ha OCHOBHBIX
KaTeropusx, SIBJICHUAX U MPOIeccax, 0COOCHHOCTIX UX MPOTeKaHHs. PaCKpbIBaTh CyITHOCTh U COJIEPIKAHHE
Pa3IMYHbIX TOYEK 3PEHUS U HAyYHbIX MOJX0A0B K OOBSICHEHUIO T€X WIM UHBIX SBJICHUN U POLIECCOB.

Crnenyer apryMeHTHpPOBaHO OOOCHOBAaTH COOCTBEHHYIO IO3HMIHMIO IO CIIOPHBIM TEOPETHYECKHM
BonpocaM. [IpuBoauTs npuMepsl. 3aJaBaTh 0 XOAY U3JI0KEHUS JISKIIMOHHOIO MaTepHuajga pUTOpu4ecKue
BOIPOCHI M CAMOMY JaBaTh Ha HUX OTBET. DTO CHOCOOCTBYET aKTUBU3ALUHN MBICIUTEIBHON AEATEIbHOCTH
CTY/IEHTOB, IIOBBIIIEHUIO UX BHUMAHUS M HHTEpeca K MaTepuaiy JeKIHH, ee coaepkanuto. [Ipernonasarens
JOJDKEH PYKOBOJIUTH PA0OTOM CTYJEHTOB MO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOIO MaTepuaa, oA4epKuBaTh
HEOO0XOAUMOCTb OTPaXXEHHUs B KOHCIIEKTAaX OCHOBHBIX IOJOXEHUH H3y4yaeMOH TeMbl, 0CO0O0 BBIIEISAS,
KaTerOpUaIbHBIN amnmapar. B 3akiIouuTeNbHONW YacTH JIGKIIMH HEO0OXOAUMO CPOpPMYyITUPOBATH OOIIHE
BBIBO/IbI [10 TEME, PACKPBIBAIOIINE COJIEPKAaHUE BCEX BOIPOCOB, MOCTABICHHBIX B JIeKIUH. OObSIBUTH IJIaH
OUYEPETHOr0 IMPAKTHUUECKOI0 3aHSTHS, 1aTh KPaTKUE PEKOMEHIALUU 10 IOJrOTOBKE CTYJIEHTOB K 3aHATUIO.
Onpeznenuts MECTO U BpeMsl KOHCYJbTAllUM CTYJEHTaM, IOXEJABIIMM BBICTYIHTb Ha MPAKTHYECKOM
3aHSATHH C JOKJIaaMH U pedepaTramu.

Ha mnocnegnelt nekuuu ynenuts BpeMs Juid  o030pa  Haubosiee BaKHBIX —IOJOXEHHUH,
PaccMOTPEHHBIX B Kypce.

2. Vka3aHus JUIsl IPOBEACHUS PAKTUUYECKUX 3aHATUI

YeTko 0003HaYUTH TEMY MPAKTUYECKOTO 3aHATHSI.

OO6cyuTh OCHOBHBIE IIOHATHS, CBA3aHHBIE C TEMOW 3aHATHUS.

B mpouecce pemeHus 3agad BECTH IUCKYCCHUIO CO CTYAEHTaMU O IPaBUJIBHOCTH NPUMEHEHUS
TEOPETUYECKUX 3HAHUH.

OTMmeuaTh CTYJEHTOB, HanOOoJIee aKTUBHO YYaCTBYIOIIUX B PELICHUH 3a/1a4 U JUCKYCCUSIX.

B koHIle MpaKTHYEeCKOro 3aHATHA 33JJaTh ayJJUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zanus 1 IpoBeieHNs 1a00paTOPHBIX 3aHATUH.

CoOnronate TpeOOBaHUS TEXHMKM O€30MAaCHOCTH U IPOBOAUTH HEOOXOAMMBIE PA3bsICHEHUS O
MPaBUILHOCTH MTOBEJICHHS B J1A00PaTOpHUH.

Ilepen BbIMOMHEHHEM J1a0OPATOPHOW pabOTHI MPOBEPUTH CTENEHb TI'OTOBHOCTH CTY/EHTOB,
HAallOMHUTb U OOCYIAUTh OCHOBHBIE TEOPETUUYECKHE IIOJIOKEHUS, 3HAHHWE KOTOPBIX HEOOXOIUMO s
OCMBICJIEHHOTO BBITIOJIHEHUS padoT.

B mporuecce BbinosiHEHUsT pabOTHI CleAYyeT MOCTOSIHHO OOIIAThCA CO CTYJEHTaMH, HE JIOIMycKas I
BO3MO>KHOCTH MX HEMPABUIIBHBIX AEUCTBUH.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YyJIbTaThl SKCIEPUMEHTOB ObLIN 3a()MKCUPOBAaHbI CTYAEHTAMU B
IIMCBMEHHOM BHJIE.

[Ipu mpueme 3auera mo pabore TpeOOBaTh OTUET O MPOICIAHHOW paboTe, TAe MOKHBI OBITH
OTpa>KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

4.Yka3aHus 110 KOHTPOJIIO CAMOCTOATEIbHON padOTHI CTYJEHTOB

Ilo ycmoTpenuto mpemnojaBarens 3aJaHME€ Ha CaMOCTOSITEIbHYIO paboTy MOXET ObITh
WH/IMBUAYATbHBIM WA (POHTAIHHBIM.

[Ipu ucnonp30BaHMM HMHAMBHMIYAIbHBIX 3a/laHUIl TpeOoBaTh OT CTYJEHTAa MUCHMEHHBIH OTYET O
MpoieTTaHHOM padoTe.

[Ipu npumeHeHuu (HPOHTANBHBIX 3aaHUN BECTH KOJJIGKTHBHBIE OOCYXJEHHUS CO CTYAECHTaMH
OCHOBHBIX TEOPETHUECKUX MOTOKEHHH.

C 1enbio KOHTPOJIS KauecTBa BBIIIOJIHEHUSI CAMOCTOATENbHOM paboThl TpeOOBaTh WHAMBHyalbHbIE
OTYETHI (IOMYCTUMO BMECTO MUCHbMEHHOI'O OTYETa MPUMEHITh UHIUBUyaTbHbIE KOHTPOJIbHBIE BOIIPOCHI).



[Iporpamma cocraBieHa B coorBercTBuHM C TpeboBanmsiMu OC HUAY MUODU u yuyeOHbIM IIIaHOM
OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl 10 HampaBieHWto moarotoBku 27.03.04 VYmpasnenue B
TEXHUYECKHUX CHCTEMAaX.
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Pabouyto mporpaMmy cocTaBuII JOLEHT

Yepuosa H.M.

[Tporpamma onobpena Ha 3acenanuu Y MKH 27.03.04 YopaBiieHrue B TEXHUYECKUX CUCTEMAX.

[Ipencenatens yaeOHO-METOAMYECKONW KOMUCCUU Medenona HO.A.



