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Iesab ocBOCHUA IMCHUIIMHBI:

- (hopMHpOBaHNE HABBIKOB U IPUEMOB HAYYHOT'O METO/Ia MIO3HAHUS;

- oOecrieyeHre HEOOXOIUMOrO YPOBHS 3HAHMM JUIl YCBOEGHMSI CMEXKHBIX
OOLIETEOPETUYECKUX U CIIEUAIBHBIX KYPCOB;

- BbIpa0OTKa TBOPYECKOrO IOAXO0Ja K PEIICHUI0 HAyYHO-TEXHUYECKUX 3aJad U
po0JIeM, C KOTOPBIMH OyAylIEMY CIIEHHAIMCTY NPUIETCS CTOJIKHYTHCS Ha POU3BOJICTBE.

3a1auu U3y4eHUs JUCIUIUIHHBL:

- CO3/1aHUE Y CTYJAECHTOB OCHOB JIOCTaTOYHO IIUPOKON TEOPETUYECKON ITOATOTOBKHU B
oOnactu (U3MKH, TO3BOJISIONICH OPUEHTUPOBATHCA B MOTOKE HAYYHOM, TEXHUYECKOU
MHpOpMaMU U 00ECIIEUUBAIOLIEH UM BO3MOYKHOCTb HCIOJIb30BaHUSI HOBBIX (PU3NYECKUX
INPUHLUIIOB B T€X 00JIACTAX TEXHUKHU, B KOTOPBIX OHU CIIELIUATIU3UPYIOTCS;

- (hbopmHpoBaHUE Yy CTYJEHTOB HAayYHOI'O MBILIUIEHUS, B YaCTHOCTH, IPABUIBHOCTU
MOHMMAHUA TPAHULl IPUMEHUMOCTH Pa3INUHbIX (PU3MUECKUX MOHATUH, 3aKOHOB, TEOPHUI U
YMEHHM OLICHUBATH CTENEHU JOCTOBEPHOCTH PE3YJIBTATOB, MOJYYEHHBIX C MOMOIIBIO
DKCIIEPUMEHTAIIBHBIX WM MAaTEMATUYECKUX METOJIOB UCCIIEIOBAHMS;

- YCBOGHHME OCHOBHBIX (PU3MYECKHX 3aKOHOB M SBJICHHA KIACCUYECKOH H
COBPEMEHHOU (hU3UKHU, METO0B (PU3MUECKOTO UCCIIECAOBAHNUS;

- BbIpa0OTKa Yy CTYAEHTOB IPUEMOB M HAaBBIKOB DPELICHUS KOHKPETHBIX 3aJad W3
pasHbIX oOjacted (U3MKM, TOMOTalOUMX B JajbHEHMIIEM CTyJEHTaM peliaTh
MIPAKTUYECKHE 3a0aUH.

- O3HAaKOMJICHME CTYJEHTOB C COBPEMEHHOW amnmaparypoi, BBIYUCIUTEIbHON
TEXHUKOM U BbIPaOOTKA HAYAJIbHBIX HABBIKOB MIPOBEJICHUS HAYYHBIX UCCIIEIOBAHUN.

Mecto qucuuiinHbl B ctpykrype OOII BO

Hucuunnuna «®Pusnka» HU3ydaercs CTyJIEeHTaMH Ha IEpBOM Tojly OOy4YeHHs B
MIEPBOM U BTOPOM CEMECTPAX.

[lepevyeHb AMCHMIUIMH, YCBOEHUE KOTOPHIX HEOOXOIMMO CTYACHTAM JJI1 U3yYEHUS
Kypca «®Pu3uka» COCTABISAIOT AUCHUIUIMHBI, u3zydaemMble B MOY COIIl: «®Pusnkay,
«Anredpay, «I'eomeTpus».

Teopernyueckue 3HAHMS, NOJYYEHHBbIE MO OCBOCHUIO JTUCUUIUIMHBI, SBISIOTCS

0a30BBIMU ISl W3YUYEHHS] OCHOBHBIX JUCHMIUIMH, (DOPMHUPYIOLMIUX KOMIETEHTHOCTHYIO
MOJIEJIb BBIITYCKHUKA ¥ MPO(GUITH TTOATOTOBKH.

Komnerenuuun oOy4daomerocsi, (opMupyembie B pe3yJbTaTe OCBOCHHS
AUCIHUNIMHBI

B npouecce ocBoeHHMs JaHHOM JUCHUIUIMHBI Y CTyJEeHTa (OPMHUPYIOTCS
CJIEIYIOIIME KOMIIETCHIINH:



YHUBEPCAJIbHBIE

Kox komnereHmmn

Haumenosaunue
KOMIIETEHIINU

Nuaukaropsl
JOCTYDKEHUSI KOMIIETCHIINH

YK-1

Cnoco0eH OoCyIIecTBIATh
MOMCK, KPUTUICCKUM aHATN3
U CHHTE3 HH(OpMAaIINH,
MIPUMEHSITH CUCTEMHBIN
MOAXOT JIsl PEIICHUS
IMOCTABJICHHBIX 3a7a4

3-YK-1 3HaTh: MeTOUKHU
cOopa u 06paboTKH
uH(pOpMaIUK; aKTyalbHbIC
poccuiickue u 3apyOeKHbIe
WCTOYHUKHU MH(GOPMAIINH B
chepe npodheccrnoHaIbHOM
JEeSITeIbHOCTH; METO]T
CUCTEMHOT'0 aHaJIN3a
V-VK-1 YmeTs: npuMeHsTh
METOJIMKH TIOUCKa, cOopa U
00paboTkH HHGOPMAIINH;
OCYUIECTBJISATh KPUTUUECKUN
aHaJIN3 U CUHTE3 HH(opMaIuu,
MOJIYYCHHOU U3 pa3HbIX
UCTOYHUKOB

B-VYK-1 Bnangets: MeTogaMu
noucka, coopa u 00padOTKH,
KPUTHUECKOTO aHaJIN3a U
CUHTE3a UH(OpMaLUU;
METOJIMKOWA CUCTEMHOTO
MOJIXOJ1a JIJISl PEIICHUS
MOCTaBJICHHBIX 3a7a4

VKE-1

Croco0eH UCcIoIb30BaTh
3HAHUS
€CTCCTBEHHOHAYYHBIX
JTUCIUTLINH, IPUMCHSTh
METOIbI MATEMATUUECKOTO
aHaJIM3a U MOJICJMPOBaHUS,
TEOPETUUYECKOTO U
AKCIIEPUMEHTAIBLHOTO
HCCJIEIOBAHUS B
[IOCTABJIEHHBIX 3a1a4ax

3-VYKE-1 3HaTh: OCHOBHbBIC
3aKOHBI €CTECTBCHHOHAYYHBIX
JUCLIMTILIMH, METOIbI
MaTEMaTHYE€CKOro aHajanu3a u
MO/JICJTUPOBaHUS,
TEOPETUYECKOTO U
SKCIIEPUMEHTAIBHOTO
HCCJICIOBAHUS

V-VKE-1 ymeTs: ucnosib30BaTh
MaTeMaTHYECKUE METOJIbI B
TEXHUYECKUX MPUI0KEHUSIX,
pPacCUUTHIBATH OCHOBHBIC
YHCJIOBBIE XaPaKTEPUCTUKHU
CIIy4aillHbIX BEJIMYMH, peIlaTh
OCHOBHBIC 337]a4H
MaTEMaTHYECKOM CTaTUCTUKH;
peuaTh TUIIOBBIE PACUECTHBIC
3aJ1a49u

B-VKE-1 Bianers: MeTomamMu




MaTeMaTHUYeCKOTO aHalu3a u
MOJICTTUPOBAHUS; METOAAMH
pEIIeHUs 3a/1a4 aHaIn3a u
pacdera XapaKkTepHUCTHK
(UBUIECKUX CHUCTEM,
OCHOBHBIMH IIPHEMaMH
00paboTKH
9KCIIEPUMEHTAIBHBIX JIAHHBIX,
METOaMH pabOTHI C
NPHUKJIATHBIMA TIPOTPAMMHBIMH
IPOAYKTAMHU

VKII-3

CriocoOeH cTtaBUTH cebe
oOpa3zoBaTenbHbIE 1IETH, IO
BO3HUKAIOIIME >KU3HCHHBIE
3a/1a4u, MOJI0MPaTh CIIOCOOBI
pelIeHus U CpeicTBa
pa3BUTHS (B TOM YHCTIE C
UCIIOJIb30BaHUEM IIU(PPOBBIX
CPEACTB) APYTUX
HEOOXOIUMBIX KOMIIETCHIINI

3-VYKII-3 38aTh: OCHOBHEIC
npuemMbl 3P PEeKTUBHOTO
yIpaBJICHUs] COOCTBEHHBIM
BpEMEHEM, OCHOBHbIEC
METOJIMKU CAMOKOHTPOJIS,
CaMOpa3BUTHUSA U
caMmoo0pa3oBaHus Ha
MPOTSHKEHUN BCEH JKU3HHU C
UCI0JIb30BaHUEM U(POBBIX
CpEACTB

V-VKII-3 YmeTs: 3¢ pexTuBHO
TUTAHUPOBATH U
KOHTPOJMPOBAaTh COOCTBEHHOE
BpEMsl, KCTI0JIb30BATh METOIbI
CaMOpETryJISINKI, CAMOPA3BUTHS
U caM0OOy4YeHHUs B TEUCHHUE
BCEH KU3HU C UCIIOJIb30BaHUEM
IU(POBBIX CPENICTB

B-VYKII-3 Bnagets: MeTogamMu
yIpaBJICHUs] COOCTBEHHBIM
BpEMEHEM, TEXHOJOTUSIMHU
pUOOpPETEeHU S, UCTIOJIb30BAHUS
1 OOHOBJICHUS
COITMOKYJIbTYPHBIX H
npodeCCUOHANIbHBIX 3HAHUH,
YMEHUH, U HABBIKOB,
METOJMKaMU CaMOPa3BUTHUS U
caM0o00pa30BaHUsl B TEUCHUE
BCEH KU3HU C UCIIOJIb30BAHUEM
1TU(POBBIX CPENICTB

obmenpodeccuoHaIbHBIC

| Kox xoMnereHuuy |

Haumenosaunue

Nuaukatopsl




KOMIICTCHILIUHN JIOCTHKEHHUS KOMIICTCHIIUN
OIIK-1 Cnoco0eH NMpUMEHSTh 3-OI1K-1
€CTECTBEHHOHAYYHBIE U 3HaTh: OCHOBBI
0OIIeMH)XEHEPHBIC 3HAHMUSI, €CTECTBEHHOHAYYHBIX U
METOIbI MAaTEMaTHISCKOTO 00IIIeMH)XECHEPHBIX TUCIUILUINH,
aHAJIN3a U MOJICJIMPOBAHUS, | METOJ0OB MAaTEMAaTHYECKOTO
TEOPETUYECKOTO U AHAJIN3a U MOAECITUPOBAHUS
3KCIIEPUMEHTAIBHOTO V-OIIK-1
HCCIICIOBAHUS B YMeTh: IPUMEHSTh OCHOBHBIE
npodecCuOHaATEHOM 3aKOHBI €CTECTBEHHOHAYYHBIX
JIEATEIIbHOCTH 1 OOIIEMHKECHEPHBIX
JTUCUUIUIMH NPU PEIICHUU
CTaHJJapTHBIX
npodecCUOHANIBHBIX 3a1a4
B-OIIK-1
Bnaners: MaTeMaTUUYECKUM
armnapaToM; METOAaMU
TEOPETUUECKOTO U
AKCIIEPUMEHTAIBHOTO
HCCIE€N0BaHUsA OOBEKTOB
npodeccuoHaIbHON
JIEATEIILHOCTH
3aj1a4u BOCIIMTAHUS, peajindyeMbie B PAMKAaX OCBOCHUSA TUCHHUILIMHBI
Hanpasaen | Co3nanme Hcnoabn3oBanue BogJieuenue B
I/Ie/lle.]'lﬂ yCJ'IOBI/Iﬁ, BOCIIMTATECJIBHOI'O IMMOTCHIINAJIA Pa3HOIIJIAHOBYHO

o0ecrieyuBaonl | y4eOHOM JUCHUNIMHBI
X

BHEY4eOHYI0
AeATETbHOCTD




[Tpodeccuon
abHOE
BOCIIUTAHUC

¢dopmupoBaHue
KYJIbTYpPbI
HCCIIEI0BATEIBC
KOH U
WH)KEHEPHOU
JeSITeNIbHOCTH
(B16)

Hcnons3zoBanue
BOCIUTATEIHLHOTO MOTEHIIHANA
JTUCLHUIUIMH TPO(EeCcCHOHATBHOTO
Moayns Juist popMHUpOBaHUS
(bopMHupOBaHUE KYJIbTYPbI
HCCIIeIOBATENbCKOM U
VMHKEHEPHOU IEATEIbHOCTH 32
CUET MPAKTHUECKUX
CTYACHYECKUX UCCIEA0BAHUM
COBpPEMEHHBIX
MIPOU3BO/ICTBEHHBIX CHCTEM;
MIPOEKTHOH 1eATeIbHOCTH
CTY/ICHTOB IO pa3padoOTKe U
ONTUMU3ALNU TEXHOJIOTHYECKUX
CUCTEM, CBSA3aHHOM C pelIeHueM
pEaIbHBIX MTPOU3BOJICTBEHHBIX
3aJa4; IPOXOXKICHUS Yepe3
pa3zHooO0pa3HbIe UTPOBBIE,
TBOpYECKHE, (PeCTUBAIBHBIC
(dbopMbl, TpeOyroIIre aHaIn3a
CJIOKHOT'O 00BbEKTa, IIOCTAHOBKH
OTHOCHUTEIIbHO HETO
peoOpa3oBaTeIbHBIX 33024 JJIs
WX ONTUMAJILHOTO PEIICHHUS.

1.Opranusanus Hay4HoO-
MIPAKTHUYECKUX
KOH(epeHINA U BCTpey
C BEIyLLIUMHU
CHeUATHCTaMH
HpeANpUATHIA ropoaa u
BETEpaHaMU aTOMHOM
OTpaciH.

2. Opranu3zanus u
IpOBE/ICHUE
MPEIMETHBIX OJMMITAA/
U y4acTHe B KOHKypcax
poeCCHOHATBLHOTO
MacTepcTBa.

CTpykTypa u cofep:kaHue Y4eOHOU TUCHUILTHHBI
JHucnuminHa npenogaeTcss cTyaeHTtaM B 1,2-om cemectpe. OOmas TpyJa0eMKOCTh
JTUACIIAIUIMHBI COCTABIISIET 8 3a4eTHRIX enuHuIl, 288 ak. Jaca.

Kanenaapubiid mian

Noe | Ne | HaummenoBanue pazaena Bunsl yueOHOM Arttectan | Makcuman
P (Temsr) JIEATEIIbHOCTH us BHBIN 6at
a e JUCLUIUINHBI (gac.) paszena | 3apasmein
3 (bopma)
hi§ BI

L o)
e —
| E
bi§ s | o
o) 9]
a = | 5| &
o) = o) =
5| 2| & 8| v
3] [} < o A
aa) = = = @)
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 11 OCHOBHBIE OHATHS U 65| 1 |o5| 1 4 T1 25
omnpejeneHus GU3MKu
1.2 | Mexanuka HeroToHa 6,5 1 0,5 1
1.3 | 3akoHBI cOXpaHeHUs! 9 2 1 2 4
14 Kunemarvka u tuHaMuKa 20 | a4 4 5 10
TBEPJIOTO TeJa
1 15 PenaruBucrckas 14 4 ) 1 9
MeXaHHKa




1.6 | MosekynspHas Gusnka 17 4 2 1 10
1.7 | OcHOBBI TepMOAMHAMUKK | 18 4 2 2 10
2 | 2.1 | OcHoBel dnekTpoctaTuku | 17 | 4 2 2 9 T2 25
29 MarnurocTatuka B 18 4 5 5 10
BaKyyMe U B BEUICCTBE
VYpaBHenus Makcaeiia
2.3 | KBazucramnuonapHeie 18 4 2 2 10
TOKH
Hroro 3a 1 cemectp 32/ | 16/ | 16/ 50
144 10 6 6 80
Bun npomMexxyTOYHOH aTTecTINH OKk3aMeH 50
1] 2 | 3 4 | 5[ 6] 7] 8 9 | 10
2 cemec
3 KonebarensHoe T3 30
3L | Qo 16| 4|2 |2]10
MEKTPATLHOE
pasyiokeHune
32 KunemaTnka BOJTHOBBIX 16 4 5 5 10
MPOIIECCOB
Hurepdhepentus u
33 TG PAKITHS BOJH. 16 4 2 2 10
' OnemeHThl Oypbe-
ONTHUKH.
34 KBanToBas onrtuka u 16 4 5 5 10
teopus bopa.
35 OCHOBBI KBaHTOBO 16 4 5 5 10
MEXaHUKH
36 ®u3nka aTOMOB U 16 4 5 5 10
MOJICKYIT
4 | 4.1 | AtomHoe sIpo 16 4 2 2 10 T4 20
S nepHble cuIIbl U
4.2 | sapepHble peaKkIuu 16 4 2 2 10
DeMeHTapHbBIC YaCTHIIbI
Hroro 3a 2 cemectp 32/ | 16/ | 16/ 50
144 10 6 6 80
Buj npomexxyTouHOH aTTecTanuu ) 50
HUTOI'O | 288 | 64 | 32 | 32 | 160

* - COKpalIeHHOe HauMEHOBaHHE (DOPMBI KOHTPOJIS

** - cyMMa MakCUMaJIbHBIX OajuioB J1oykHA ObITh paBHa 100 3a cemecTp, BKIOYas
3aueT U (WIH) HK3aMeH

CoxpalieHHOe HauMEeHOBaHKEe (POPM TEKYILEro KOHTPOJIS U aTTEeCTALlUU Pa3fiesioB:

Oo0o3uauenue | [TostHOe HAMMEHOBAHME

T TectupoBanue

2 DK3aMeH

Conep:kanue JJeKIMOHHOTO Kypca

YyeoHo-
MeETOoauYec
TeMmpbl JIeKIHUH. Bcero Kl(l)e
Bonpocel, oTpadaTbhiBaeMblie HA JEKIIAUA
P » OTP 1 Hacos odecreyeH
ue
1 2 3




OCHOBHBIC MTOHATHSI U ONIPEACTACHMSI (DU3HKH.

IIpenmer ¢pusuku u e€ onpenenerne. CBA3b ¢ APYTUMHU HAYKAMHU.
IIpocTeimme Momenu MEXaHHIECKOH cucTeMbl. CrcTeMa oTcueTa u
cucreMa KoopauHaT. KunemaTuueckue BeIMUUHEL: PaInyC-BEKTOP,
nepeMelIeHne, CKOPOCTh, YCKOPEHHUE, MYTh.

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

Mexannka HproToHa.

NuepumanpHas cucteMa oTcyera v nepBbii 3akoH HproToHAa.
[TonsiTe cuibl, NpaBUiIO ClIOX)eHUs cuil. Bropoil 3akon HeroToHa.
Tpernii 3akoH HpIOTOHA 1 3aKOH COXpaHEHU UMIyJibca. | paHuLbI
npuMeHeHust 3akoHoB HeroToHa. [IpumMepsl perienus 3aaay.

3aKOHBI COXpPaHEHHSI.

O6mmas hopMyIUPOBKa 3aKOHA COXPAHEHUS UMITYIbCa B
MexaHuke. Mexanuueckas padota. Kunernueckas sneprusi.
IToTeHunanpHas 3HEprus. 3aKOH COXPaHEHNUsI MEXaHUUECKOI
SHEPIHUH.

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

KunemaTrka U TMHAMHUKA TBEPAOTO Tela.

AoGcomoTHO TBepoe Teino. [locTynaTenbHoe U BpanaTeabHOe
JBUKEHUS TBEPIOTO Tena. MOMEHT CUIIbL. Y CIIOBHE PAaBHOBECHS
TBEPAOTO TeNa. MOMEHT MHEPLIMM TBEPAOTO TEJIA U IPUMEPHI Er0
pacuera. OCHOBHOE ypaBHEHUE JUHAMUKH BPAILIaTEIbHOTO
JBKEHUS TBEPJIOTO TeJa, UMEIOIIETO (PMKCHPOBAHHYIO OCh
BpanieHus. MOMEHT UMITyJIbCca U 3aKOH COXPaHEHUSI MOMEHTA
nMmiynbca. LlenTp nnepuuu tBepaoro rena. CpaBHEHHE IBUXKCHHS
TBEPJIOTO TeJIa C IBMYKEHUEM MAaTePUATIbHON TOUKH

OcHOBEI DeﬂﬂTHBHCTCKOﬁ MCXAaHUKH.

HpI/IHI_[I/IH OTHOCHUTCIBHOCTH B MCXAaHHKC. HOCTy.]'IaTLI TCOPpUU
OTHOCHUTCIBHOCTH. CJIGI[CTBPI?I TCOPHUU OTHOCUTCIIBHOCTHU.
B3aumocBs3b Macchl U OHCPI'UH.

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

MonexkyssipHas Gpu3uka.

Omnpenenenne CTaTUCTUYECKOIO U TEPMOJMHAMHUYECKOIO
METOJIOB M3y4YEHHUS] MAKPOCKOINMYECKHX TeJ; UX JOCTOMHCTBA U
HegocTaTKu. OCHOBHBIE IOJIOKEHHST MOJIEKYJISIPHO-
KMHETHYecko Teopuu. OnpeneneHue HUaealbHOro rasa.
I'panu1pl TPUMEHMMOCTH MOJENIN HMI€AJIBHOTO rasa.
TemnepaTtypa 1 JaBJI€HHE C TOYKU 3PEHHUS] MOJIEKYISIPHO-
KMHETH4YeCKOW Teopuu. [Ipumep miis 0JHOATOMHOTIO HI€aJIBHOIO
ra3a. YpaBHEHHUE COCTOSHUS UJCAIbHOTO Ta3a (ypaBHEHHE
Knanelipona-Menzeneesa) .

OCHOBBI TEPMOJINHAMUKH.

OcCHOBHBIE NOHATHUS TEPMOJUHAMUKH; TEIUIONEpeaada 1 ee
BUBI. [IepBbIii 3aKk0H TepMoauHaMUKH. M30TepMudeckui,
M30XOPHBIN, H300apHBIN MPOIIECChl; NX N300paxenue Ha P-V-
nuarpaMMe. AnrabaTHYecKuil Mpoliece U ero ypaBHenue. Bropoit
3aKOH TEPMOJAMHAMUKHU. DHTPOIHUS U €€ CTATUCTUYECKUNA CMBICII.
Hukn Kapno npeanbHOM TeruioBoit mamuubl U ero K. I1. [1.;
rpaduyeckoe u300pakeHue padoThl 32 OJUH UK HIeaTbHOU
TEIJIOBOM MalINHBI.

OCHOBBI DJIEKTPOCTATUKH.

DNEeKTPUYECKH 3apsii U €ro CBOWCTBA. DIIEKTPUYECKOE MOJIE U
ero xapaktepuctuku. Teopema ["aycca aiis 3JI€KTpUYECKOTO MOJIA.
[IpOBOIHHK B IEKTPUYECKOM MOJIE. DHEPTHS IEKTPUUECKOTO
I10JIs1, 3a[laCEHHOTO B KOHJEHcATOpe. J[UI0MIb B 3JIEKTPUUECKOM
noste. Ilonsipusanys IUINEeKTpUKa.

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




MarsurocTaTHKa B BaKyyME M B BEIISCTBE.
3akoH Amriepa Jjisl B3aUMOJICUCTBUS 3JIEMEHTOB
ToKa. 3akoH buo-Casapa-Jlamnaca. [Ipumepst
pacdeTra MarHUTHOTO TTOJIS 111 KPYTOBOT'O BUTKA C
TOKOM M OE€CKOHEUHO JIJTHHHOTO MPSIMOJTHHEHHOTO
MIPOBOJIHUKA. MarHeTUKH M KX BHJIBI.

YpasHeHus Makcseia.

SIBnieHne 3JIEKTPOMarHUTHOM UHAYKLUHU, UHIYKTUBHOCTb, CAMOMHIYKIIHS.
Tok cMmemienus. YpaBHeHus: MakcBeia B MHTETpalbHON QopMe, MtocKast
QIEKTpOMarHuTHas BOJNHA. YpaBHeHHs MakcBemta B auddepeHunansHoi
(dopme. MarepuanbHble YpaBHEHHS.

KBasucTtanroHapHble TOKH.

Ornpezenenne KBa3UCTAMOHAPHOTO ToKa. [Ipumepsl
KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckas
UHTEPIPETALNS XapaKTEPUCTUK JaHHBIX TOKOB IIPU
IIOMOIIY METOJIa BEKTOPHBIX JHArPaMM.

Hrtoro

32/10

KonebarenbHoe ABMKEHHE.
Bunber xonebanmii. ['apMoHHMYECKHEe KoeOaHMsI KaK MPOCTCHUITUN BUJ
KoJIeOaHuii. Crnoxenue KoJieOaHui, METO] BEKTOPHBIX
quarpaMm.I'apMOHMYECKH M aHFapMOHHYECKHM OCHWUIATOP M HX
npuMepbl. Matemaruueckuii u Qusudeckuid MasTHuk. KonmeOareabHbIN
KOHTYD.

CriekTpasbHOE pa3iokKEeHHUE .

DU3NYECKUI CMBICI CIEKTPaAJIbHOTO pasioxeHus. Teopema Dypre.
[Tpumeps! paznoxenns Oypbe Ha KOHKPETHBIX (PH3UIECKUX

Imponcccax; KoyiebaHus CTPYHBIL.

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

KuneMaTuka BOJIHOBBIX IIPOLIECCOB.

Bunet BoiH 1 ux xapakTepucTuku. [lonepeunsie U mpoaoIbHbIe
BOJIHBI. BOJTHOBOE ypaBHEHME IIJIOCKOW YIPYTOM U INIOCKOM
AIEKTPOMArHUTHOM BOJHBI; pe3yJIbTaT PEIICHUs JAHHOTO
YpaBHCHUS — YPABHCHUC BOJIHEI.

OH [1-7]
IV [8-17]
WP [36-39]

Untepdepenuns u qudpaknus BOJIH.
KorepentHocts. CrioxeHnue KoneOaHMH [JIs1  JIByX  KOT'€PEHTHBIX|
MCTOYHHKOB. MHTEepdepeHnyst Ha TOHKUX TuteHKax. IpuHiun [oiireHca
Openens. 3oubl Openens. Ilpumepst nudpakuun. JudpakuuonHas
peuieTka. EcTecTBeHHBIN U OIS PU30BAHHBIN CBET.

DneMeHTEl Dypbe-ONTHKH.

[IpencraBieHne rapMOHUYECKUX KOIeOaHUI B KOMILIEKCHOM

m10ckocTH. P dypwe u unTerpan Oypse.

KBanToBas ontuka u teopus bopa.

TennoBoe U3IydeHUE U 3aKOHBI U3ITYUCHUS
abcooTHO YepHOTro Tena. DOTOHBI, MOCTOSHHAS
[Tnanka u popmyna [1nanka 17s IIOTHOCTH
u3Ny4eHus: abCoNOTHO YepHoro Tena. bopoBckas
TEOPHS aTOMOB.

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

OCHOBEI KBAHTOBOM MEXaHHUKH.
KopmyckynsipHO-BOITHOBOM JTyau3M MaTepuHu. [puaIHn
HeonpeeneHHOoCcTU. KBaHTOBBIE COCTOSIHMSI M IPUHLIMIT CYMEPIO3UIUH.
Bpemennoe u crauuonapHoe ypaBHeHusi llpenunrepa.  Omnepartopsl
(bu3nuecknx BenmnuuH. KBaHTOBaHME DHEPTUU U DHEPTETHUYECKUU CIEKTP.
IIpocTeiimine 3a1a4u KBAHTOBOM MEXaHUKHU.

Du3nKa aTOMOB U MOJICKYJI.
AToM BOJAOpOAa B TCOpUHU LHpez[I/IHrepa. Hepno;mqecxaﬂ CHUCTEMA
RJICEMCHTOB MeH;[eneeBa. MOJ'IGKy.TII)I, TUIIEL CBS3CH B MOJICKYJIaX,
MOJICKYJIAPHBIC CIICKTPHL. J'Ia3ep1>1. DJEeMEHThl 30HHOMU TCOPUHU TBEPAOTO

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




Tcia.

ATOMHOE S7IpO.
CocTaB aTOMHOTO fJipa U €ro XapakTepUCTHKU. Macca U 3Heprusi CBA3U

saep. IIpoOiaeMbl ToOCTpoeHUs Teopud sapa. KamenbHas MOJEIb.
O0o04YeyHas MOJEb.

Sl nepHbIE CUIIBL U SIEPHBIE PEAKIIUH.

S nepubie cuiibl. PaanoakTMBHOCT. 3aK0H paguOaKTUBHOTO paciaja.
S nepHbIe peakium.

DJIeMEHTapPHBIC YaCTHUIIEL.

Knaccudukarus sanemenTapabix yactuil. OCHOBBI COBPEMEHHOTO
€CTCCTBO3HAHUS.

HToro

64

IlepeyeHb NPAKTUHYCCKUX 3AHATHH

Tema mpakTH4YeCKOro 3aHATHA. Bornipocsl,
oTpadaTrbiBaeMble Ha MPAKTUYECKOM 3aHITUH

Bcero
JacoB

YyuedHo-
METOaHuYEeC
Koe
odecmeuyeH
ue

3

Mexanuka HeroToHa.

2. IlonsTre cuitel, MpaBUiIO CIOXKeHUs cuil. Bropoii 3akon HeioToHa.
3. 3aKOH COXpaHEeHUs UMITYJIbCca. | paHuIlbl IPUMEHEHUS 3aKOHOB
Herotona. [Ipumepsl penieHus 3a1a4y

3aKOHBI COXPAHEHUS.

4. Mexanunueckas pabota. Kunernueckas sHeprusi.
[ToTeHunanbHas 3Heprus. 3aKOH COXpPaHEHUsI MEXaHUUECKOMN
JHEPIHUH.

KugeMaTnka 1 [MHAMHAKA TBEPAOIO TEIa.

5. MoMeHT cuitbl. Y Cl0BUE PaBHOBECUS TBEPAOTO Tea.
MoOMEHT uHepIu TBEPAOIo Tela U MPUMEPHI €ro pacuera. 6.
OcHoBHOE YPpaBHCHHUE JUHAMUKHN BpalllaTCIIbHOTO JIBUKCHUA
TBEPJIOTO TeJa, UMEIOIIETO (PMKCUPOBAHHYIO OCh BpaICHUSI.
MoOMEHT UMITyJIbCca U 3aKOH COXPAHEHUsI MOMEHTA UMITYJIbCA.
entp nuepuu TBepaoro tena. Pemenue 3amay.

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

MounekyinspHast pusmka.

8. Onpenenenne uaeanpHOro rasa. Temreparypa U JaBJICHHUE C
TOYKH 3pPEHHUS MOJEKYIIpHO-KHHEeTH4YecKo Teopuu. [Ipumep
JUTsl OJTHOATOMHOTO UJI€aTbHOTO Ta3a. Y paBHEHUE COCTOSHUS
uaeansHoro raza (ypasHenue Kmaneiipona-
Menneneesa).Perenue 3anad.

OCHOBBI TCPMOAMHAMUKH.

9. OcHOBHBIE IOHATHS TEPMOAVHAMUKY; TEIUIONEpEaya U €e
BUbL. M30TepMUyecKuil, U30XOPHBIA, N300apHBIA MPOLECCHI; UX
n3zobpaxxenue Ha P-V-muarpamme. AnunabaTuueckuil mporecc u
ero ypaBHenue. [{lukn KapHo uaeanbHONM TEIUIOBOW MAIIMHBI U
ero K. I1. /1.; rpaduueckoe n3obpaxenue paboTsl 32 OJUH UK
MJIeaIbHOM TEINIOBON MAIIVHBI.

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

10. DnexTpuueckuii 3apsii U €ro CBOMCTBA. DIEKTPUUECKOE
MoJIe U ero xapakrepuctuku. Teopema ["aycca nis
ANEKTpUYECKOro nosst. [[poBOAHMK B 3JIEKTPUUECKOM TIOJIE.
OHeprus MEeKTPUYECKOTO OIS, 3aI1aCEHHOT0 B KOHJEHCATOPE.
JIU10J1b B 3JIEKTPUYECKOM I10JIE.

MargurocTaTuka B BAKYYMC U B BCIICCTBE.

11. 3akon Amriepa Jj1s1 B3aUMOJICUCTBUSI JIEMEHTOB TOKA.
3axoH buo-Casapa-Jlanunaca. 12. [Ipumeps! pacueTa MarHUTHOTO
TIOJISI 17151 KPYTOBOT'O BUTKA C TOKOM M O€CKOHEUYHO JJTMHHOTO
IIPSIMOJIMHEMHOTO IIPOBOAHUKA.

YpaBHeHus MakcBena.

13. SIBnenne AIIeKTPOMAarHUTHOW WHAYKIINU, HHIYKTHBHOCTbD,
CaMOWHIYKIHA. YpaBHEHUS MaKcBeta B MHTeTrpalibHON (opMe, IIocKas
AJIEKTPOMArHuTHAS BOJTHA. Y paBHeHU MakcBema B auddepeHInaIbHON
dhopme. MarepranbHbIe YpaBHEHHS.

KBazucranoHapHble TOKH.

14. Onpenenenune KBa3uCTallMOHAPHOTO ToKa. [IpumMepbl
KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckass MHTEPIPETAITHS
XapaKTEPUCTUK JAHHBIX TOKOB IIPU MOMOIIM METOIAa BEKTOPHBIX
IAArpamMM.

2 ceMecTp

KonebarenbHoe ABHKEHUE.

1. Buner konebanmii. CrnoxxeHue KoiaeOaHui, METO]] BEKTOPHBIX
nuarpamMM. 2. [[apMOHMYECKUI U aHTAPMOHUYECKUI OCLILIISATOP U UX
npuMepbl. MateMaTndeckuit u pusmuecknii MastHUK. KonebaTenpHbIN
KOHTYP.

CHeKTpabHOE Pa3IoKEHHE .
4. Ilpumeps! paznoxeHuss Pypbe Ha KOHKPETHBIX

(bu3MIECKUX Mpoleccax; KojaeOaHus CTPYHBI.

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

KrHeMaTHKa BOJHOBBIX IPOIECCOB.

5. Bujasl BOJTH 1 UX XapakTepucTUKU. [lonepeyunsie
Y TIPOJIOJIbHBIC BOJIHBL. 6. BomHOBOE ypaBHEHUE
IJIOCKOW YIIPYTOW U IUIOCKOM 3JIEKTPOMAarHUTHOU
BOJIHBI; PE3YJIbTAT PEUICHHS JAHHOTO YPaBHEHUS —
YPaBHEHUE BOJIHBI.

WuTtepdepenims u audpakiius BOJIH.

7. Korepentnocts. CrioxxeHne KojaeOaHui s TBYX KOT€PEHTHBIX
uctouHukoB. MHrepdepennys Ha ToHkux mieHkax. [IpuHmmn [rolirenca-
Openens. 8. 3ousl Openens. [Ipumeps! nudpakuun. AndpakunonHas
pemeTka. ECTeCTBEHHBIN U NOJSIPU30BAHHBIN CBET.

OnemeHTbl Dypbe-ONTHKH.

9. [IpencraBneHue rapMOHUYECKUX KOJIeOaHMIl B
KOMILIEKCHOW IIIOCKOCTH. P @ypee u uHTErpan
dypse.

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

KBaHTOBasg onTuka U Teopusa bopa.
1,2. TerioBoe M3y4YeHNE U 3aKOHBI U3TYYSHHUS a0COFOTHO YEPHOTO
Tena.

3,4. BopoBckas TeopHst aTOMOB.

OCHOBBI KBAHTOBOM MEXaHUKH.
5,6. [Ipuannn HeonpeaeneHHoCcTH. KBaHTOBBIE COCTOSTHUS U TIPUHITHIT
cynepno3uiini. BpeMenHoe u crarimonapHoe ypaBaenus lpenunrepa.
7,8. Onepatopsl PU3MIECKUX BEIUYHH.
KBaHTOBaHME SHEPTUU U SHEPTETUUECKUM CTIEKTP.
[Ipocrelimue 3aja4u KBAaHTOBOM MEXAHUKH.

OH [1-7]
IV [8-17]
VP [36-39]

11



DusrKa aTOMOB U MOJICKYJI. 2
9,10. AtoMm Bozopona B Teopuu lllpenunrepa. [lepuoanueckas cucrema
aneMeHTOB MeHpeneeBa. MOJIeKyIbl, THITBI CBSA3EH B MOJIEKYJIax,
MOJICKYJISIPHBIE CIIEKTPHI.
11,12. JIazeppl. DneMeHTHI 30HHON TEOPUU
TBEPAOIO Tena.
ATOMHOE S71pO. 2
13. CocTaB aTOMHOTO S|JIpa U €r0 XapaKTEPUCTUKH.
14. Macca u 3Heprusi CBsI3u sJiep.

SLiepHbIC CHITBI U STICPHBIC PEAKIIHH. 2
15. Simepubie criabl. PamqmnoakTHBHOCTS.
16. 3aK0H pagMOaKTUBHOTO pacmana. SaepHbIe peaKIum
DJIeMEHTAPHBIC YaCTHUIIBI.
17. Knmaccudukarus 3;1eMeHTapHBIX YaCTHIL.
18. OCHOBBI COBPEMEHHOTO €CTECTBO3HAHUS.

Uroro 32

Ilepeuenn 1abopaTOpHBIX padoT

YueOHo-
HaunmenoBanue j1a6opaTopHoii padorsl. 3agaHus, Beero MeToau4ec
BOIIPOCHI, 0TPadaTbiBaeMblie HA J1a00PATOPHOM Koe
4acoB
3aHATHH obecnevyeH

ne

1 2 3

BBogHoe  nmaGoparopHOoe — 3aHSATHE,  MHCTPYKTaX IO  TEXHUKE 2 Ou [1-7]
0e30MmacHOCTH JI1 [8-17]
Jlabopamopnas paboma «OnpeneneHue CKOPOCTH MyJU TPU MTOMOIIH MYV [18-35]

0aITUCTUYECKOTO MasiITHHUKA. 1P [36-39]
Mexannka HeroToHA. 3aKOHBI COXPaHEHMS.

OO0mas (GopMyJIMpOBKa 3aKOHA COXPaHCHHS HMIyJhCa B MEXaHUKE.

Mexannueckas pabora. Kunernueckas sneprusi. [loTeHnuanbHas SHEpPT U,

3aKOH COXPaHCHUSI MEXaHUUECKOM SHEPrHH.

Jlabopamopnas paboma «VI3ydeHue BpalaTeIbHOTO JBIKCHUS. 2
KunemaTnka ¥ JAuHaMuKa TBEPAOro Teda. MOMEHT MHEPIMH TBEPIOTO
Teda W TpuMepbl ero pacyeta. OCHOBHOE ypaBHEHHE JMHAMUKY
BpAalIaTEIbHOTO JIBI)KEHHUS] TBEPAOTO Tejla, MMEIOIIEro (hPUKCHPOBaHHYIO
och BpamieHus. MOMEHT UuMIyJIbca W 3aKOH COXpPaHEHHS MOMEHTa
MMITyJIbCa.

Jlabopamopnas paboma «PU3NYECKUI MASTHUK. 2
KunemaTnka ¥ AuHaMUKa TBEPAOTO Tejaa. MOMEHT MHEPIMH TBEPIOTO
Teda W TpuMepbl ero pacyera. OCHOBHOE ypaBHEHHE JMHAMUKY
BpaIIaTeIbHOTO JIBUKEHUS TBEPAOTO Tella, MMEIOMIEro (PUKCHPOBaHHYIO OU [1-7]
0Ch BpaIlleHHUs JN [8-17]
Jlabopamopuas  paboma «U3yueHne TEPMOJUHAMUYECKUX CBOWCTB 2 MY [18-35]
BO31yxa Ha ocHOBe onpeaeneHust Cp/Cy . WP [36-39]
MornekynsapHas ¢uzuka. OCHOBHBIE  TMOJOXKEHUS  MOJIEKYJSPHO-
KnHEeTH4ecKoi Tteopuu. OmpenereHne HAEATHHOTO rasa. Temmeparypa u
JMABJICHWE C TOYKH 3PEHHS  MOJEKYJISIPHO-KUHETHYECKOW TEOPHH.
YpaBHeHHE cCOCTOSHHUS HAeanbHOro rasza ( ypaBHenume KiameiipoHa-
Mengeneena ).

Jlabopamopnas ~ paboma «3ydyeHue TEPMOJIMHAMHYECKHX CBOWCTB 2
Bo31yxa Ha ocHOBe onpeaeneHust Cp/Cy .

OCHOBBI ___ TEpMOJMHAMHKH. IlepBpiii  3aKOH  TEPMOJMHAMUKHL.
M3oTepMudeckuii, M30XOPHBIA, W300apHBIM MPOILECCH; MX H300PAKEHHE




Ha P-V-muarpamme. AamabaTtudeckuil mporecc U ero ypaBHenue. L{ukn
Kapuo wmpeanpHOl TerutoBord mamuubl U ero K. I1. [I.; .rpadmyeckoe
n300paxxeHne paboThl 32 OAMH IMKJI HACaTbHON TEIIOBOI MaIIMHBI

Jlabopamopnas paboma «Onpenenenne EMKOCTH KOHICHCATOPOB IpH
oMot Mocta CoTTm».

DJIEeKTPOCTATHKA B BaKyyMe W B BEIIECTBE. DJIEKTPUIECKOE TI0JIE€ U ero
xapakrepuctuku. Teopema ['aycca nist anexktpudeckoro nois. IIpoBogHUK
B DJIEKTPUYECKOM TI0Jie. DHEPIHs SJIEKTPUIECKOTO OIS, 3aIlaCeHHOTO B
KOHJIEHCATOpeE.

Jlabopamopnas paboma «Omnpeneneane TOPU30HTATHLHON
COCTABIISIONICH HAMTPSHKEHHOCTH MATHUTHOTO TOJIST 3EMITHY

MarHutocTaTika B BakyyMe W B BeENIECTBE. 3aKOH AMIiepa Juis
B3aMMOICHCTBHSI DJICMEHTOB TOKa. 3akoH bno-Casapa-Jlammaca. ITpumepsl
pacuera MarHUTHOTO TIOJS JUISI KPYTOBOTO BUTKA C TOKOM M OECKOHEYHO
JUIMHHOT'O MPSIMOJIMHEHHOTO IPOBOJIHHKA.

OM [1-7]
I [8-17]

Jlabopamopnas paboma «VIHIyKTHUBHOCTb KaTyILIKI.

YpaBHeHus MakcBemna. SfIBlieHHE 3IEKTPOMAarHUTHOW HWHIYKLUH,
WHIYKTUBHOCTb, CaMOMHAYKIHs. Tok cMmelieHus. YpaBHeHHsT MakcBeiia
B MHTETrpajbHOM  (opme, MJIOCKas  3IEKTPOMAarHUTHas.  BOJIHA.
MartepuanbHble YpaBHEHHUS.

Jlabopamopnas paboma «ccrmegoBaHne 3aTyXalIIUX KoieOaHWA B
K0J1e0aTeIbHOM KOHTYPE IPH MOMOIIHY OCLuIorpaday.

KBasucraunonapuele Toku. OmnpeneneHne KBa3UCTALMOHAPHOTO TOKA.
[Ipumepbl KBa3UCTALIMOHAPHBIX TOKOB, TrpadUyuecKasl WHTEpIpeTaLus
XapaKTepUCTUK JAHHBIX TOKOB MPH IIOMOIIM METOJA BEKTOPHBIX
JarpaMm.

MY [18-35]
WP [36-39]

Bcero 3a 1-ii cemecTp

16

2 ceMecTp

Jlabopamophas paboma «MaTeMaTHIECKUH MasITHUAK.

KonebarensHoe 1BHKEHHE.
Buner xomebanmii. ['apmonndeckue koneOanus. CrokeHHE KOJICOaHHIA,
METO/I BEKTOPHBIX IUArPaMM.

Jlabopamopnoii paboma «VccnenoBanue CeKTPaIbHBIX XapaKTEPHUCTUK
ONITUYECKOTO U3ITyUCHUS.

CoekTpanibHoe  pasnoxkeHue. [Ipumepsl pasznoxenus @Dypre Ha
KOHKPETHBIX (PM3MUECKUX IPOLIECCAX.

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

Jlabopamopnas  paboma  «llomydeHue TOJISIPU30BAHHOIO  CBETA.
IToaTBep:kneHue 3akoHa Mamtoca.

KuHemaruka BOJHOBBIX mponeccoB. llomepeuHble W MPOAOJILHBIC
BOJIHBL. BOJIHOBOE ypaBHEHHME IUIOCKOW YIPYro M 3JIEKTPOMArHUTHOM
BOJIHBI, PE3yJbTaT PEILICHUs NAaHHOTO YPAaBHEHHS — YpaBHEHHE BOJHBI.
IIpumepsl.

Jlabopamopnas paboma «Konbiia HeroToHay.
Wurepdepennus u audpaxims BosH. CloXeHHE KoJeOaHWN JUIs JBYX
KOT€PEHTHBIX UCTOYHHUKOB, IHTephepeHInsa Ha TOHKUX TUICHKAX.

OU [1-7]
I [8-17]
MY [18-35]

Jlabopamopnaa paboma «OnpeneneHne XapaKTEepUCTUK CBETOBOM
BOJTHBI C TOMOIIBIO TUPPAKITUOHHON PEIETKI.
OnemenTsl Dypbe-ontrku [IpepcraBieHre rapMOHHYECKUX KOIeOaHUH B
KOMILIEKCHOM 1ockocTu. Psaa @ypbe u uaTerpan dypee.

WP [36-39]

Jlabopamopnas paboma «ONTHYECKUN TTUPOMETPY
KBanToBas onrtuka u Teopus bopa. . TemnoBoe W3nydeHUE U 3aKOHBI
W3ITy4eHUsI a0COIFOTHO YEPHOTO Tela.

Jlabopamopnas paboma «Hccnenoranre GoToddpdhertar
OCHOBBI KBaHTOBOW MEXaHUKH.
KBaHTOBaHME 3HEPIrUM U 3HEpPreTUUEcKuil criekTp. IIpocTeitme 3anaun
KBaHTOBOW MEXaHUKH.

OU [1-7]
I [8-17]
MY [18-35]
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Jlabopamopmnoii paboma «VccnenoBanne CEKTPaIbHBIX XapaKTEPUCTHK
ONTUYECKOTO N3ITYUEHUSD.

@Duszrka aTOMOB M MOJEKyl. MOJEKynbl, TUIBI CBA3EH B MOJIEKYJax,
MOJIEKYJIApHBIE CTIEKTphl. Jlasepbl. DJI€MEHTHl 30HHOM TEOpUH TBEPAOTO
Tena.

WP [36-39]

Jlabopamopuas paboma «Cueruunk ['elirepa»
Atomuoe sapo. CocTaB aTOMHOTO JIpa U €r0 XapaKTEPUCTUKH.
Macca u sHeprust cBA3u A1ep.
SlnepHble CUIIBI U sAepHBIE peaknu. SIaepHble CHIlbl. PaqloakTHBHOCTS.
3aKoH paJInOaKTUBHOIO pacnaia. SaepHble peakuuu

Jlabopamopnas paboma «Cuetunk I elirepa»
DneMeHTapHble YacTullbl. Kiaccudukaus 31eMeHTapHbIX YaCTHII.
OCHOBBI COBPEMEHHOTO €CTECTBO3HAHUSL.

Bcero 3a 2-ii cemecTp

16

Hroro

32

3aganus 1JIs CAMOCTOSATEJILHOM PAa00ThI CTY/1€HTOB

YueOHo-
B MeToau4ec
cero
Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4YeHHs (3aJaHNs) Koe
uacos obecnevyeH
ue
1 2 3
OCHOBHBIC TOHATHA ¥ _omupenencHus ¢usuku. [Ipocreiiiue  Mojeny 4 OU [1-7]
MexaHn4deckol cucteMmbl. KuHeMaTHueckue BEIMYUHBI: PagUyC-BEKTOD, JIU [8-17]
nepeMelieHyue, CKopocTb, YCKOPEHUE, MyTh. WP [36-39]
Mexanuka Herorona. Ilonstue cuibl, mpaBuio cioxenus cuil. Bropoil  4/10
3ak0oH HeroroHa. TpeTuil 3akoH Hbr0TOHA U 3aKOH COXPAHEHMSI UMITYJIbCa
3akoHbl _coxpaHeHus. OOmass (opMylIHpOBKa 3aKOHa COXpaHEHUS 4
UMITyJIbca B MeXaHuWke. MexaHudeckas paborta. KuHetnueckast sHeprus.
IloTenunanbHast 3HEPTHsl. 3aKOH COXPAHEHUSI MEXaHUYECKOH 3HEPTUu.
Kunematuka ¥ JMHaMHUKa TBEpAOro Teina. MOMEHT WHEPLHMH TBEPAOTO 10
Tejla W TpuMepbl ero pacuyera. (OCHOBHOE YpaBHEHHME JIMHAMHKH OM[1-7]
BpaIIaTeIbHOTO JIBUKEHUS TBEPAOTO Tella, MMEIOMIero (PUKCHPOBaHHYIO AN [8-17]
ocb BpamieHus. MOMEHT HMIylbca M 3aKOH COXPaHEHHs] MOMEHTd 1P [36-39]
MMITYJIbCA.
OCHOBBI ___ PEISATUBUCTCKOM  MEXaHUKH. Iloctynater  Teopun 9
oTHOCUTENbHOCTH. CIIEACTBUSL TEOPHHM OTHOCHTEIBHOCTH. B3amMocCBs3b
Macchl U SHEPIHH.
MonekynspHas ¢uszuka. OnpezneneHue UaeIbHOrO rasa. Temmeparypa H 10
JaBJIEHHE C TOYKH 3PEHHUSI MOJIEKYJISIPHO-KHHETHYeCKO Teopuu. IIpumep
JUIS OAHOATOMHOTO MJICAJIHOTO ra3a. YpaBHEHHE COCTOSHHS HACaIbHOTO
rasa (ypaBuenue Kianeiipona-MeH/ieneeBa)
OcHoBBI _TepMonuHamMuKu. M3omponeccer; ux u3zoOpakenune Ha  P-V- 10
nuarpamme. Anupabatudyeckuii mporecce U ero ypasHenue. Ilukn Kapho OM [1-7]
ujeanbHOr TernoBoi MamuHel U ero K. I1. J1. . Vi [8-17]
OCHOBBI JJIEKTPOCTATHKH. 9neKTqueCKoe 1oJIe U €ro XapaKTEepUCTHUKHU. 9 P [36-39]
W3o0paxenne  CHWIOBBIX JIMHUH TONS W OKBHUIIOTEHIHAIBHBIX
MOBEPXHOCTEEH. OHEpPrus OJIEeKTPHUUECKOTO TIOJis, 3alaceHHOro B
KOHJIEHCaTOpe.
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MaraurocTaTika B BaKyyMé W B BEIIECTBE. 3akOH AMIepa yid 10
B3aMMOJIEHCTBHUS IEMEHTOB TOKa. 3akoH bno-Casapa-Jlamnaca. ITpumeps]
[pacueTa MarHWTHOTO TOJIsSI AJsl KPYTOBOTO BUTKA C TOKOM M OECKOHEYHO
JUIMHHOTO MPSAMOJINHENHOTO MPOBOJHUKA.

YpaBHenus MakcBeiuia. YpaBHeHUss MakcBeia B MHTETpaIbHOU opme, 10
TUIOCKasg ~ ANIEKTpOMAarHuTHas  BoJHA. YpaBHeHMs  MakcBemia B
muddeperunansHol popme. MaTepuaibHbIe ypaBHEHUS.
Ksasucrannonapueie Toku. OmpegeneHue KBa3UCTALlMOHAPHOIO TOKA.
[lpumepbl KBa3HCTAIMOHAPHBIX TOKOB, TpaduyuecKas WHTepIpeTanus
XapaKTepUCTUK JaHHBIX TOKOB TIPH TOMOIIM METO/AAa BEKTOPHBIX

JIAarpaMm.
Bcero 3a 1-ii cemecTp 80

KonebaTenbHoe  nBikeHWe. Bumbl  konebanui.  ['apMoHWYecKue 10

koneOanms. ClioxkeHne KojieOaHui, BEKTOPHBIE THAaTrPaMMBI.

CrektpanpHoe pasnoxenune . llpumepsr paznoxkenus @Dyppe Ha

KOHKPETHBIX (DM3HUYECKUX MPOIECCAX.

KunemaTuka BOJHOBBIX IpolieccoB. [lonepednsie u MpOJOIbHBIE BOJHBI. 10

BonnoBoe ypaBHeHuE JUIsl IIOCKOM BOJHBI, PEIIEHUE JaHHOTO YpaBHEHHS
— ypaBHeHMEe BOJIHBL. [IprmMepsl.

Unrepdepennus u audpakims BoaH. CiioxxeHue KojieOaHui s IByX 10
KOT€pEHTHBIX UCTOYHHMKOB. IHTepdepeHIus Ha TOHKUX TUICHKAX.
[Mpumepsr qudpakuuu. Judpaxnuonnas pemerka. EcrecTBeHHBIN 1

MOJISIPU30BAHHBIN CBET. OU [1-7]
OnemenThl Dyphe-ontuku. [IpeacraBienne rapMOHHUECKUX KoJeOaHU B JN [8-17]
KOMIUIEKCHOM MI0CKOCTH; psia Pypbe, uarerpan Oypobe. WP [36-39]
KBantoBas onrtuka,teopuss bopa. TemnoBoe wu3nydeHHe U 3aKOHBI 10

W3Ty4YeHHs a0COIIOTHO YepHOro Tena. Teopus atoma bopa.

OCHOBBI KBaHTOBOW MexaHUKHU. [IpuHIUN HeonpeneneHHOCTH. KBaHTOBBIE 10
COCTOSIHMSI M TPHUHIMII CYNepHno3unyu. BpemMeHHoe H cTaluoHapHOe
ypaBHenusi  Ulpenunrepa.  OmepaTopbl  (QU3MYECKHMX  BEJIWYHH.
KBaHnToBaHue 3HEpruy M 3HepreTuueckuil crektp. lIpocreitne 3agauu
KBaHTOBOW MeXaHUKU. Pemenne ypasHeHus lllpenunrepa s 4yacTulbl B
OJIHOMEPHOW OECKOHEYHO TIIyOOKOM MmoTeHIuanbHou sime. [Ipoxoxmenue
MUKPOUYACTHIIBI Yepe3 MOTEHIHATIbHBIN Oapbep, TYHHENBHBINH 3P QEKT U ero
oOsicHEeHHe.

dusznka aToMOB W MOJEKyl. AToM Bojopona B Teopuu lllpemmnrepa. 10
Ilepuonnueckast cucrema 3JIEMEHTOB MeHeneeBa. MOJIEKyYJIbl, THIIb]
CBA3€H B MOJIEKyJaX, MOJIEKYJSIpHBIE CIEKTphl. Jlazepsl. DieMeHTHI

30HHOUW TEOPHHU TBEPJAOTO TEJa. OU [1-7]
ATtomHoe siipo. CocTaB aTOMHOTO sIipa M €T0 XapakTepUCTHKU. Macca U 10 I [8-17]
PHEPTHA CBA3U AO€P. P [36-39]
AnepHble CUIIBL U sIEpHBIE peakuuu. SaepHble cuibl. PagnoakTUBHOCTS. 10

3aKOH paIMOaKTHBHOTO pacmnana. SnepHble peakiun
OneMeHTapHble YacTHIlbl. Kiaccudukarus 3JeMeHTapHBIX YacTHII.

Bcero 3a 2-ii cemectp 80
Hroro 160

Oobpa3oBaTeibHbI€ TEXHOJIOTMH

[Ipu peamuzauuu y4eOHOro MaTepuana Kypca HUCHOJB3YIOTCS — pa3InyHbIe
oOpa3oBaTeNbHble TEXHOJIOTMH, CIOCOOCTBYIOIIME CO3JaHUI0 aTMoc(epbl CBOOOTHOU U
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TBOPYECKOM JUCKYCCHMM Kak MEXIy IMpenojaBarelieM U CTyJeHTaMu, TakKk U B
cTyneHyeckor rpynmne. Llenpio mpu 3TOM siBisieTcs BbIpaOOTKA y CTYAEHTOB HaBBIKOB U
KOMITETEHLIMHA, TO3BOJISIIOIIMX CAMOCTOSITEIbHO BECTH MCCIEIOBATENbCKYI0 M Hay4HO-
neJaroruyeckyro padbory.

B cooTtBercTBHM ¢ TpeboBaHUSIMU 0Opa3zoBarenbHoro crangapra HUAAY MUDU no
HanpasieHuto  noarotoBku «09.03.02. MudopmanmroHHbIE CHUCTEMBI W TEXHOJIOTHH
pean3anys KOMIIETEHTHOCTHOTO TOJXOJa MpPeayCMaTpUBACT IIMPOKOE MCIOJIb30BaHNE
B y4€OHOM MPOLIECCE AKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEIACHHUS 3aHATHIA:

1) pa3bop KOHKpPETHBIX CHTyallMidi TpPHU PEHICHHH 3a7ad MO0 KOHTPOJIHHBIM
3aJIaHUsIM;

2) pa300p KOHKPETHBIX CUTYaIlMii TpPH TPOBEACHUM JICKIMOHHBIX 3aHITUN, B TOM
yrciie B GopMe KOJJIOKBUYMOB;

3) BHeayIUTOPHYIO pabOTy B pamMKax TEKYIIUX BHEAYJAUTOPHBIX KOHCYJIbTAlUHA C
1eNb0 (GOPMUPOBAHUS U Pa3BUTHS MPOGECCUOHATBHBIX HABBIKOB 00YYArOIIUXCS.

B pamkax y4eOHbIX KypcOB MOTYT OBITh MPEAYyCMOTPEHBI BCTpEUH C
MPEACTABUTEISIMU  POCCUMCKMX U 3apyOeXHBIX  KOMIaHH, YHUBEPCUTETOB,
rOCy/lapCTBEHHBIX W OOIIECTBEHHBIX OpraHu3alldid, MacTep-KiIacchl OSKCIEPTOB U
CHELIMATTUCTOB.

VYaenbHBI BeC 3aHATHH, MPOBOJUMBIX B HMHTEPAKTHBHBIX (POpMax, COOTBETCTBYET
pabouemy yueOHOMY muiaHy: 20 9acoB — JeKnuoHHbIE 3aHAThA (110 10 gacoB B 1-M 1 2-M
cemecTpax), 24 Jaca — nmpakTHIecKkue u JadopaTopHbie 3aHATHS (110 12 yacoB B 1-M u 2-M
cemecTpax).

NudopmaniioHHble  TEXHOJOTHH, UCTIONIb3YEMBIC npu OCYIIECTBICHUH
00pa30BaTeNpHOTO Mpoliecca Mo JucHuInHe «Dusznkay:

aKTUBHas paboTa C COBPEMEHHBIMU TAaKETaMH MPHUKIATHBIX TMPOTPAMM IS
00paboTKH pe3yabTaTOB SKCIepuMeHTaIbHbIX naHHbIX (Mathsoft MathCad, Microsoft
Office).

DoH/ OLIECHOYHBIX CPECTB

@OH]T OLEHOYHBIX CPEACTB MO AHUCLUUIUIMHE OOECIeUMBAET NMPOBEPKY OCBOEHHS IJIAHUPYEMBIX
pPE3YyIbTAaTOB 06y‘{eHI/I$I (KOMHCTGHHI/Iﬁ n ux I/IH)II/IKaTOPOB) nocpeaACTBOM MepOHpI/IHTI/Iﬁ TCKyHICro,
pY6C)KHOFO U MIPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHEC.

IIporpamma oueHUBAHUS KOHTPOJIUPYEMOM KOMIICTCHIIMH:

Kon
Ne KonTtpoaupyemsie pazaesbl KOHTPOJIMPYeMBbIX HanmeHoBaHue
n/n (TeMbI), MOIYJIH TUCIUIJIMHBI KOMIIeTeHIUH (MIu OLICHOYHOTI'0 CPeACTBA
HX Yacreil)

BxojHoi1 KOHTPOJIB

Bomnpocs! BxoaHOT0

1 | BxoaHoii KOHTPOIL KOHTPOJIA
(MMCHMEHHO/YCTHO)
ATtTecTtanus pasJieNoB, TEKYIIUH KOHTPOJb YCTIEBAEMOCTH
1 | OcHOBHBIE NOHATHS U ONPEIEICHUS Tect — 1, nucbMeHHO
¢u3uku. Mexannka HeroToHa VK-1, YKE-1, VKII-3,
3akoHbl coxpaneHusi. Kunematuka u OIIK-1
JUHAMHKa TBEPJIOrO TeJa.
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Kon

Ne KonTtposmpyemsie pa3aesibl KOHTPOJIMPYEMbIX HanmmeHoBaHue
n/n (TeMbl), MOIYJIH TUCHMUILTHHBI KOMIleTeHIMHA (1K OLICHOYHOI'0 CPeaCTBA
X Yacreii)
PensruBuctckas MeXaHHWKa.
MonekynspHast ¢usuka. OCHOBBI
TEPMOJIMHAMHUKH.
2 | OcHOBBI 3IEKTPOCTATUKH. TecT — 2, TMCHMEHHO
Marnautocratnka B Bakyyme u B | YK-1, YKE-1, YKII-3,
BeIlleCTBE. YpaBHEHHs MakcBemia. OIIK-1
KBazucranmonapHsie TOKH.
3 | KonebarenbHoe JIBIDKCHUE. Tect — 3, NHCEMEHHO
CnexrtpanbHoe pas3JIoKEHHUE.
KunemaTtnka BOJTHOBBIX MPOIECCOB.
WNutepdepentmst u  mudpakmust | YK-1, YKE-1, YKII-3,
BOJH. JneMeHThl Dypbe-ONTHKH. OIIK-1
KBanToBas ontuka u Teopus bopa.
OCHOBBI  KBAaHTOBOM  MEXaHUKHU.
®dur3nKa aTOMOB U MOJIEKYI.
4 AToMHOe sipo. fnepHble CUIBl U VK-1, YKE-1, YKII-3, Tect — 4, TUCBMEHHO
AJIEPHBIE pEaKLHUU. DJIEMEHTapHbIE OIK-1
YaCTHULbI.
[TpomexxyTouHast arTectanus
1 SK3AMeH VYK-1, YKE-1, YKII-3, | Borpocsl Kk 3K3aMeHy

OIIK-1

(ycTHO)

17



OueHo4YHbIE CpeICcTBA

HaumenoBanue
Ne Kpatkas xapakrepuctuka oneHouHoro | IIpencraBieHune olieHOYHOTO
n/m OLCHOHHOTO CpeacTBa cpeacTsa B poHJe
CpeJCTBa
1 | Bxoanoii koHTposb | [IcbMeHHBIN Ollpoc, HanpaBiaeHHbIH HA | Bonpocsl BXOJHOTO
BBISIBJIEHHE [TPOOEIIOB B 3HAHUSX KOHTPOJIS
CTYJEHTOB U TOTOBHOCTH X K
IIOJIy4YEHUIO HOBBIX 3HAHUM.
2 | Ompoc [IuceMenHbli  ompoc ¢ KpaTkuM | Bompocsl
U3JI0O)KEHUEM  pe3yJlbTaTOB OCBOEHUS
pasfena,  HampaBJICHHBIM Ha OLEHKY
3HAaHUH CTYAEHTOB B XOJ€ TEKYIIETO
KOHTPOJIs1 JOPMUPOBAHUS] KOMIIETEHLIUU
3 | Tecr Tecr HampaBieH Ha OLEHKY creneHu | POHA TECTOBBIX 3aJaHUI
OCBOCHHMS CTyJCHTAaMU 3HAHWM, YMEHUH
U HaBBIKOB B XOJI€ TEKYLIEro KOHTPOJIs
(dbopMHpPOBaHUS KOMIIETEHIIUN
4 | Dx3ameH CpencTBo npoBepKy, NpeAHasHaueHHoe | Bompocsl k ak3ameny
JUISL OLICHKHU CTETIEHU JOCTUKEHUSI
3aIlJIaHUPOBAHHBIX PE3YJIbTATOB
(opMUPOBaHUS KOMIIETEHIIUHN 10
3aBEpPUICHUH N3YYECHHUS JUCLUILINHEI
Ilepeyens BOIPOCOB BXOAHOI0 KOHTPOJISA
1. Yro Has3piBaeTCd MaTepHalbHOM TOYKOW M TpaceKTOpUEHl €€ JBMKEHUS B HEKOTOpOM cucreme
orcuera’?
2. Jlate ompezaeneHHE MOCTYMATEIBHOTO M BPAIIATEIBHOTO IBMKEHHH TEla.
3. Uem OTIINYAETCS paBHOMEpHOE IIPSIMOJIMHEIHOE IIOCTYIIATEJIBHOE  JIBUJKEHUE  OT
HEPaBHOMEPHOT0?
4. CymecTByeT U MOCTyNaTeIbHOe KPUBOJIMHEHHOE TBUKEHUE?
5. 3anucarb (OpMyJNbI Uil CKOPOCTH M MYTH HPSIMOJIMHEWHOIO pPaBHONEPEMEHHOTO JBUKEHHUS.
6. CdopmynupoBars Tpu 3akoHa HeroToHa.
7. Mexanuueckas pabora A 1npu NOPSIMOJIMHEWHOM IE€pPEMEIEHUMH Teja MOJ JeHCTBUEM
noctossHHOM cuitbl F onpenensercs popmynoil.
8. Uto Ha3bIBaeTCs 3aKOHOM BceMHUpHOTO TsiroTeHus1? Kto ero aBrop?
9. Yo Takoe Bec Tena’?
10. Kax ¢popmymupyercs 3axoH [lackans 1t >KUAKOCTH U Ta3a’?
11. CdopmynupoBath 3aK0OH ApXuMesa.
12. Yemy paBHO THIPOCTATUIECKOE JABICHUE KUAKOCTH Ha TIyonHe h?
13. CdopmynnpoBaTh OCHOBHbIE 3aKOHBI HAEATBHOTO ra3a.
14. Kak cBsi3aHO TOHSITHE MOJIS BEIIECTBA C YUCIOM ABoraapo?
15. Yemy paBHa paboTa rasza rnpu H30XOpHOM Iporiecce?
16. Yro Takoe K.II.J. TEIIOBOM MaIlINHbI?
17. Jlatb ompeneneHue aOCOMIOTHOM M OTHOCHTENBbHOH BIaKHOCTH BO3IYXa.
18. C kaxoif cujol B3aMMOJICHCTBYIOT JIBa TOUCYHBIX 3apsiaa?
19. Yemy paBHa €MKOCTb IIJIOCKOTO KOHAEHCATOpa?
20. Yemy paBHaA pe3yabTHPYIOMIAs €MKOCTh INMPH MapalIe]IbHOM W TIOCIIEAOBATEIFHOM COSIMHEHUH
JIBYX KOHJICHCATOPOB?
21. Yto Takoe NocTOssHHBIN TOK? YemMy paBHa cujia TOCTOSIHHOTO TOKa?

22

CdopmynupoBaTh 1 3anucath 3akoH OMa JJisl OTHOPOJAHOIO y4acTKa LIeTH MOCTOSHHOTO TOKa?
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23. 3axkon Oma Jij1s1 3aMKHYTOM IIETIH.
24. CdhopmynupoBath U 3anucath 3aKoH Jxoynsa-JIeHna.
25. PaboTta 1 MOITHOCTH ANEKTPUIECKOTO TOKA.

Bomnpocsl Tekyiero KOHTpoJst
Tect- 1 Mexanuka, MoJieKyJasipHasi (U3MKA U OCHOBbI TEPMOJAMHAMHUKH

Mexanuka

1. 3aoanue
Ommemome npasuioHotit omeem:
Pasznen MeXaHMKHM, M3YHAIOIMUN JBHKCHHC TCNI, HC PACCMATPHUBAs MPHYH-
HbI, KOTOPBIE 3TO ABHKECHUEC OOYCIIABIHUBAIOT HA3BIBACTCS
a). JAUHAMHKA
0). craruka
B). KHHCMATHKA
r). PEIATHBUCTCKAS MEXAHUKA

2. 3aoanue
Omatemome npasuivHolii omeem:
Pazaen MexaHMKH, H3YYAIOIIMA 3aKOHBI PABHOBCCHSI TCIT, HA3BIBACTCS
a). JAUHAMHKA
0). craruka
B). KHHEMATHKA
r). PCIATHUBUCTCKAS MCXAHUKA

3. 3aoanue
Ommemome npasuivHblit omeem:
Paznen MexaHuKu, M3YYAIOIIUNA ABHKCHHE TEJ U MPUYHHBI, KOTOPBIC BbI-
3BIBAIOT 3TO ABHKCHHUEC HA3BIBACTCS
a). cTaTrhka
0). KHHCMATHKA
B). PCASTHBUCTCKAS MCXAHUKA
r). AUHAMHKA

4. 3aoanue
Ommemome npasu/ivHulii omeem:
JIuHuA, KOTOPYIO ONMUCHIBACT MATCPUAIbHAS TOYKA IPHU CBOEM ABHIKCHHH,
HA3bIBACTCS:
a). MEePeMELICHUC
0). TpacKTOpHs
B). IyTh
r). paguyc BEKTOp



5. 3aoanue
Ommemome npasuibHblil Omeem:
Koopaunatel MaTepHuansHON TOYKH B 000 MOMCHT BPCMCHH MOYKHO OIT-
PCACIUTD, CCITH 33JAHBI:
4). HaYaIbHAS CKOPOCTh U HAYATBHOC YCKOPCHHE
0). HAYAIBHOC YCKOPCHHE M HAYATIBHBIC KOOPAHUHATHI
B). HAYAIbHAS CKOPOCTh M HAYAJIBHBIC KOOPAMHATHI

6. 3aoanue
Ommemome npasuivHotil omeem:
OU3UICCKUM BCKTOPOM SIBIISICTCA:
a). MEPEMEIUCHUE
6). ckopocTb
B). YCKOpCHHC
r). KOJHUYCCTBO JBHIKCHHS

7. 3aoanue
Ommembme npasuivHblil Omeem:
YT0 SBASCTCS KOTHICCTBCHHOM MCPOI M3MCHCHUSI TOJIOKCHIUSI TCIIA!
a). TPOMICHHBII MYTh
0). BCKTOpP MCPCMCINCHHUS
B). TPAaeKTOpUS
r). CKOpPOCTb

8. 3aoanue
Omaemome npaguionolii omeem:
Yucno CTeneHeH CBOOO B MATCPUATBHOM TOYKH PABHO!

a). 2
0). 1
B). 3
r). 4
9. 3aoanue

Ommemovme npasutvislii omeem:
Yucmo creneHe cBoGO bl TOHKOTO OJHOPOIHOTO CTCPIKUS PABHO:
a). 2

0). 3
B). 4
r). 3
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10. 3aoanue
Ommemobme npaguibHolll omeem:
IIpoiineHHBIH MaTEpHATPHON TOUKOM MYTh ¢CTh:
a). JIMHA TPACKTOPHH TOYKU
0). ATHHA BEKTOPA MEPEMEIICHUS TOUKH
B). BEKTOP, COCAMHSIOLIHI HAYAIBIYIO H KOHCUHYIO TOUKH ITYTH
r). JUHUS, ONMUCHIBACMAs TOUKOH B MPOCTPAHCTBE NPH €€ ABHIKCHUU

11. 3aoanue
Ommemome npasuivHblii omeem:
[lepeMemenne MaTepUaTbHON TOYKH CCTh;
a). TMPOMACHHBIH TOUKOH MYTh B MPOCTPAHCTBE
©). BEKTOp, HANPABJICHHBIH U3 HAYAIBHOH TOYKH B KOHEYITYIO
B). AJHHA TPACKTOPHUH TOUKH
r). JTHMHHS, OIHUCHIBACMAS TOYKOH B IMPOCTPAHCTBC MPH €& MCPEMEINC-
HHUH

12. 3aoanue
Ommemome npasuivHbli omeem:
[1IyTh, mpOIACHHBIN TCIIOM, CCTh!
a). BCJIMYMHA, PABHAS MOIY.IIO BCKTOPA MCPCMCIICHUS
0). AAMHA TPACKTOPHH TEIa
B). BEKTOpP, COCAHHSIOLIMHA HAYAIBIYIO U KOHEYHVIO TOUKH TPAEKTO-
pun
r). BCJIMYMHA, PABHAS MOAYIIO BCKTOPA, COCAHHAIONICIO HAYAIIO KO-
OPAMHAT U KOHCHITYIO TOYKY TPACKTOPUH

13. 3aoanue
Ommemobme npasuibHblil omeem:
[IepemeeHne MaTCpUAIbHONH TOUKH CCTh:
a). BCKTOP, COCAUMSIOLINH HAYAIO KOOPAUHAT U KOHCYHYIO TOUKY ITYTH
0). ATMHA TPACKTOPHH TOYKH
B). BEKTOp, COBMAJAIOLIUN C HAMPABICHUEM CKOPOCTH ABH)KCHHSI
r). BEKTOP, COCAMHSIOLUN HAYAIBMYIO U KOHCUHYIO TOUKH MyTH
J). BCKTOp, YHCICHHO PABHBIH IIPOHICHHOMY TOYKOMH IYTH

14. 3aoanue
Ommemome npasuivHbiil omeem:
MarepuanbHasi TO4Ka — 3TO:

a). Tel0 MpPeHEeOPEKUTEIbHO MATOH MaCChI
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0).

B).
T).

a).

PCOMCTPHYCCKAS TOYKA, YKA3BIBAKOWIAS TOJOKCHHUC TEJAa B IPO-
CTPAHCTBE

TEJI0 OYCHB MAJIBIX Pa3MEpOB

TCJI0, MACCO KOTOPOTO MOKHO MPCHCOPCYD B VCIOBHSIX JAHHOM
3aJa4u

TEJ0, Pa3MEPaAMH KOTOPOTrO MOXKHO MPSCHEOPEUb B YCIOBUAX JAH-
HOHM 33Ja4u

15. 3aoanue
Ommemome npasuivHotit omeem:
TpackTopust ABHKCHHUS MATCPHATHHOM TOUKH — 3TO:

a). JHMHUS, VKA3bIBAKOLIASI HAMPABICHHUE ABHKCHUSI TOUKH

0). JHHHS, OIIUCHIBAEMAs TOYKOH B IPOCTPAHCTBE MPH ABHKCHUH

B). TOHSTHC, TOXKACCTBCHHOC NMPOHACHHOMY TOYKOM IMyTH

r). JUTHHA BEKTOPA MCPEMCIICHUS TOUKH

7). BCKTOpP, COCAUHSIOLIHUI HAYAIBMYIO U KOHCUYHYIO TOYKH MY TH
16. 3aoanue

Ommemobme npasuivHolil omeem:
Kakas u3 crneayromux GopMyn, onpeacsIFOIMUX NCPEMCIICHUE (II0 MOy -
JI0) TeJIa HA ITOCKOCTH, ABISCTCS IPABHIBHOIM:

a). AR = +x5,) + (40
6). |AF|=(x+x)-(»+»)
9 [ar]= (5 —x) + (5 5)’
. |AF|=x %+ p 0y,

17. 3aoanue

Ommemome npasuiol blll omeem:
@duznyecKas BSIMYMHA, XaPAKTCPU3YIOMAsi ObICTPOTY U3MCHCHUS CKOPO-
CTH 10 MOAYJIKO U HAIIPABJICHUIO, SIBJSICTCA ...

ay.
0).
B).
T).

YCKOPCHHUEM
CKOPOCTBIO

CPCAHHM VCKOPCHUCM
CpeaAHEH CKOPOCTHIO
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MoaexkyasipHas pu3uka 1 0CHOBBI TEPMOAUHAMUKH

1. 3aoanue
Ommemome npaeuivHolil omeem:
XKuakocTs 1 ra3 UMEIOT OAMHAKOBbIC (PU3MYCCKHE CBOMCTBA MPU:
a). TEeMICPATVPE KHUIICHUSI
0). KPUTHYCCKOM TCMIICPATYpE
B). TEMICPATYPE KOUACHCAITHH
r). TEMICPATYPe HHBCPCUU

2. 3aoanue
Ommemobme npasuibHblil Omeem:
I'paduxom 3aBuCHMOCTH AABICHUSL OT 0ObEMA MPH HOCTOSHHON TCMICpa-
TYpE ABITACTCH:
a). mapabona
0). npsMas THHHS
B). rurepdona
r). OIPCACICHHOTO Ha3BAHUS HC UMCCT

3. 3aoanue
Ommemobme npasuibHblil omeem:
VpaBHeHHE COCTOSIHUS HACATBHOIO ra3a UMEET BUA!

PV
a). ——=const
1
0). E = const
V
VT
B). —— =const
P
P
r). = const
VT
4. 3aoanue

Ommemome npasuiviolii omeem:
OOBEM OAHOTO MOJISI BCLICCTBA TIPU HOPMAJTBHBIX YCIOBHSIX PABCH!

a). V,=224.10" MK

m

6). V., =224-10 m/mons-K

m
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B). V, =224.-10" m*/momn

m

r). V,=224-10° M /moms

5. 3aoanue

Ommemome npasuivHolil omeem:

Cpeansiss KHHETHUSCKASI DHSPTHSI, MPUXOASIIASICS HA OJHY CTENCHb CBOOO-
Jbl MOJICKYJIBI MACATBHOTO ra3a;

a). EkT
2
6). kT
2
B). kT
1
r). —kT
) 2
6. 3aoanue

Ommemome npasuioHolit omeem:
B ypaBueHun Ban-nep-Baansca monpaska «a» YUHUTBHIBACT:
a). CTOJKHOBEHHE MOJCKYI MEXKAY COO0H
0). HM3MEHEHHME IIJIOTHOCTH I'a3a B 3aBUCHMOCTH OT TEMIICPATYPHI
B). B3aUMHOC NPUTSIKCHUC MOJICKY T
r). pa3Mcpsl MOJICKY rasa

7. 3aoanue
Omatemome npasuUTbHbLI omeem:
Yemy paBHa Macca OJHOTO KHJIOMOJIS YIIICKHCIIOro raza?

a). 44 kr
0). 42 kr
B). 46 kr
r). 43 kr

8. 3aoanue
Ommemome npasuivHeill omeem:
3axon Lllapns B aGCoMOTHOI mIKaIC TCMIICPATY]P 3AMHUCHIBACTCS TaK:
P
a). P =——
04
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P
B). PT :3_
ol
B ——
). Vi
T PO
9. 3aoanue

Ommemome npasuivHolil omeem:
Temmepatypa, ipu KOTOPOH Cpeauss apupMETHUCCKA CKOPOCTE MOJICKY.T
BOJOPOJa CTAHCT PaBHOM BTOPOH KOCMHUCCKON cKopocTH (B K):

a). 12-10°

6). 10*

B). 10°

r). 7,5:10°

). 11,85.10°

10. 3a0anue

Ommemome npasuibHvlil Omeem:

CpeaHssT KUHCTHUCCKAS SHCPTUS MOCTYIATCIBHOTO JBIKCHHS MOJICKY.TBI
HICAIBHOIO Iasa;

PV
a)., —
N
6). ZkT
3
B). ikT
2
r). nkl
11. 3aoanue

Ommemobme npasuivHblil omeem:
B ypaBuenuun Ban-nep-Baansca nonpaeka «b» YUHTHIBACT:
a). YMCIO CTOJIKHOBEHHUM MOIIEKYJ MEXAY COOOM
©). H3MCHCHHE IJIOTHOCTH rasa B 3aBUCHMOCTH OT TEMIICPATY PhI
B). OJHEPTHIO B3AUMOACHUCTBHUSI MOJICKYI
r). pa3Mepsl MOJIEKYJ ra3a



12. 3aoanue
Omatemome npasuibHvlil omeem:
C momompio HapoMeTpa U3MEPSIIOT:

a). Maccy
0). JaBIcHHUE
B). 00BeM

r). TEMIEpaTypy

13. 3aoanue
Omatemome npasuivHotii omeem:
Y neapHBIE 00BEM D 3TO 0OBEM ¢ IUHHLIBI:
a). MaccChl
0). IJIOTHOCTH
B). BCJIMYHHBI, 0OPATHOMU 00BEMY
T). W3 MPUBCACHHBIX BBIIIC BSIWTHH HET MPABWIBHOTO OTBCTA

14. 3aoanue

Omaemome npasuivtlii omeem:

Hasnenue cMmecH razos B cocyae oobemom 0,01 M’, €CITH B HEM HAXOJHUTCH
azot maccou 14 r u Bogopoa Maccoi 4 r npu 7'= 300 K:

a). 500 «lla
6). 500 arm.
B). 623 klla

r). 623 mm prt. CT.

15. 3aoanue
Omsemome npasuivHolii omeem:
CpeaHsis KBaApaTHUHAS CKOPOCTh!
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16. 3aoanue
Omatemome npasuiibHblll omeem:
B ypaBucHun Ban-aep-Baanbca nonpaska «b» uMeeT GPU3HUCCKHUHI CMBICIT:
a). 00BCM, KOTOPBII OBl 3aMsI OJHH MOJIb Tra3a MPH OCCKOHCYHO Ma-
JIOM JaBJICHUH
0). 0OBbeM, KOTOPbI Obl 3aHSIT OJUH MOJIb rasa MPH HOPMATbHBIX VC-
JOBHSIX
B). TMPCACTBHBIN O0BEM, KOTOPHIH OBl 3aHSUI OAWMH MOJb rasa MpH
JABJICHUH, CTPEMAIIECMCS K OCCKOHCYHOCTH
r). 00BeM, MPEIAOCTABICHHBIM 11 CBOOOJHOTO ABHIKCHHS MOJICKYJI
O/THOTO MOJIS Tas3a

17. 3adanue
Ommemobme npasuibHbllil omeem:
Yucao ABOraapo BeIpakacT:
a). YHCIO MOJCKYJI B ¢AUHHUIE 00beMa
0). YHUCIO MOJCKYJ B OAHOM MO/I¢ BEIICCTBA
B). YMCIIO MOJEKYJ B ¢ AMHHLE MACChl BEIIECTBA
r). YHCJIO aTOMOB B OJHOM MOJIC MHOTOATOMHOTI'O BCINCCTBA

18. 3aoanue
Ommemome npacuivHblil omeem:
KakoB mopsigok BEAWMUMHBI  HA3bIBAEMOM  TMOCTOSIHHOM  ABOrajpo

(v, =6.022-10%):
2). 23
6). 25
B). HET MOPAAKA, T. K. YMCI0 ABOragpo — 3TO YHMCJIO MOJEKYI, CO-
ACPrKALUXCsI B OAHOM MOJIC BCLICCTBA

19. 3aoanue

Ommemome npasuivHblii omeem:

Temmepatypa cMmecH, ¢ci B OATOHE CMKOCTBIO 5 JT COACPIKUTCS CMECh
reaus w1 Boaopoaa maccout 10 r mpu nasneann 500 klla, mpuuem maccosas
nouist renust passa 0,6:

a). 86°C
6). 75°C
B). 75K
r). 258K
a). 86 K
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TecT- 2 DIeKTPUIECTBO 1 MATHETU3M

1. 3aganne

OTMeThTE MPaBH/ILHBIH OTBET:

Cunoit JlopeHia HA3BIBACTCHL. ..
a). cuia, ACHCTBYIOLIAS HA MPOBOAHUK C TOKOM B MArHUTHOM IMOJIC
0). cu1a, ACHCTBYIOIIAS HA 3aPsT CO CTOPOHBI DICKTPUICCKOTO OIS
B). CHJIa, ACHCTBYIOIIAS HA 3apsa CO CTOPOHBI MATHHUTHOT'O OIS
r). CHWIA TATOTCHUS 3apPsAI0B

2. 3aganue

OTtmeThTE NPaBHJILHDBIH OTBET:

3akon buo — Capapa — Jlamiaca a71s1 3aeMeHTa d/ IPOBOAHKKA, TIO KOTOPO-
MY TCUCT TOK /, HA PACCTOSTHHH 7 3aITUCHIBACTCS B BUC. ..

R I di x7
a)' dB = /u/uo [( - :|
4 r
_ I|dl x7F
5. ar-1%7]
i
B) B= Hitdy {
4
_HH T
r), H= i [[/xf]
3. 3aganue

OTMeTbTE NPABWIBHBIN OTBET:
Teopema 'aycca At MArHUTHOTO NOJISE UMEET BUA. ..

a).

6).

r).

BS=0
§&£:0
S
§&ﬁ:o
l
!

BdS =0
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4. 3aganue

OTmeTbTE NPaBUILHBIH OTBET:

CBsI3b MCKAY IICKTPHUCCKHM CMCIICHHCM B CPCIC M HAIPSLKCHHOCTBIO
BHCIITHCTO 3JICKTPHYCCKOTO TIOJSL...

8., D=gegl
B). D = 5‘0
L f
r). D=—
£
5. 3apanue

OTmeTbTE NPABUILHbBINH OTBET:
3axon OMa AT YYacTKa ICTIH. ..

J
E
g
0). [=—
) R
) U
B). -
R
r). U=¢R
6. 3aganue

OTMeTbTE NPaBUILHbBINH OTBET:
dopmyra 11 ITIOTHOCTH TOKA. .

0
a). ./—S
6). j=1IS
dl
B). /_dS
_d0
r). ']_d[
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7. 3apaHue
OTMeTbTE NPAaBHIBHBIN OTBET:
®opmyaa, BeIpakarolas BTopoi 3axkoH Kupxroda,:

a). Z[iRi - ZUk
i k

0). Z[A'Rk =0
-
B). IR=¢
r). Z[iRz’ :ng
; %
8. 3aganue

OTMeThTe MpaBHILHBIN OTBET:

[MpoBogsias pamka mnowagsr 200 oM’ Bpamactcs ¢ gactotor 16 I B
MOCTOSIHHOM MarHUTHOM noje ¢ uuaykumeit 0,5 Ta. MakcumanbHoe 3Ha-
yeHue I J]C, BOZHHKAIOLIEH B KOHTYPE, PABHO...

a). 1B

6). 0,16 B

B). 10kB

r). 160B
9. 3aganue

OTMeTbTe NpaBWJIbHDBIN OTBET:
[loTok BEKTOpa CMEIIEHUS INEKTPOCTATHUECKOTO MO B AMSIECKTPUKE Ue-
PE3 3aMKHYTYIO HOBepKHOCTb paBEH...

§Dd§- Zq,

§Dd5 Zq,

'f])d? Zq
). 8

B).
$LdS = g,
S i

10. 3aganue
OTMeThTE NPaBH/ILHBIH OTBET:
EanHuna uaMepeHus noTeHUHaNA. .

a). Jx/B
0). B

B). A

r). B/m
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11. 3aganue
OTMeTbTE NPABHILHBIH OTBET:

—

3apsia ¢, ABHKYIIMHCS CO CKOPOCTBIO V| cO37aCT HA paccTOSTHUK ' Mar-
HHUTHOE MOJIE C HUAYKLIMEH. ..

4 B= 2] —q[W]
' 4 ¥
6) ]:’1 _ :uluo q ?F]
' 4 r
) 5-d7]
.
b, Botdv
' 4r r*
12. 3apanue

OTmeTbTe NPABUJILHBIH OTBET:
MHaykuMs MarHUTHOTO MOJISL TOKA, TEKYLUETO MO MPSIMOMY OECKOHEUHOMY
NPOBOAHUKY, HA PACCTOSHHH R OT MPOBOJAHHUKA PABHA. ..

a). H :_,u,u,)[
27TR
6. B=tul
4R
1
B). e
2R
5. B= !
2R
13. 3aganue

OTmeTbTe NPaBHJIbLHBII OTBET:
Konryp / nponuseiBactest Tpems Tokamu: /; = 1A, ,=2A, I;=3A. Lupky-
JSIHSE BEKTOPA MAarHUTHON MHAYKITHH BIOJb 3TOTO KOHTYpa pasHa (B ¢Iu-

HMIAX Lo A)...
: 7 I,
1 ‘;1
a). 6
6). 5
B). 8
r). 7
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14. 3aganue
OTMeTbTe NPaBHUIbLHBIH OTBET:
Teopema laycca ans MarautHOTrO MoJs B Teopuu Makceenna. ..

6). §HAS=Y I,
L k

B) §1§d* ~0
L

15. 3aganue
OTMeTbTe NMPABHIbLHBII OTBET:
ConpoTHBICHHC TIPOBOIHUKA ATHHOM / M IIIOMIAAbIO CCUCHHUS S PABHO. ..

a). R=plS

/
R=p—
0). P <

B)~ R = lLSv
b"
R=p—
r). o ;

16. 3aganue

OTMeTbTe NMPABHIbLHBII OTBET:

3a HampaBJICHKC TOKA HA PUCYHKC MPHHUMACTCS HAIPABJICHHC!

T =
I |

R
e

a). 0T OTPHLATEIBHOrO NOMHOCA K MOTOKUTETBHOMY
0). OT NOJOXKHUTEIBHOTO MOMOCA K OTPULIATETBHOMY
B). HAIpaBICHUE TOKA BHIONPACTCA MPOU3BOIBHO

I). TOK B CXEME OTCYTCTBYCT




17. 3aganue
OTmeTbTE MPABHJIbHBIH OTBET:
EnuHuna u3MepeHust HUIyKTHBHOCTH. ..

a). Tn
0). I'm
B). @
r). A/m
18. 3ananue

OTMeTbTE NPABUIBHBIIH OTBET:
SBnenue ckuH-3¢Q(PexTa 3aKIIUACTCS. .

a).

0).
B).
T).

B BO3HUKHOBEHHHM JJIEKTPHUYECKOrO TOKA B MACCHBHBIX MpO-
BOJAHHKAX

B HArPEBAHUH MPOBOAHUKA MPH MPOMYCKAHUH SAEKTPHUUECKOTO TOKA
B HAMArHUYMBAHUM NPOBOJIHHKA IIPH MIPOITYCKAHUH TOKA

B BRITCCHCHMH MCPECMECHHOTO TOKA Ha IOBCPXHOCTHh MPOBOJHHUKA

19. 3aganue
OTmeTbTE NPaBUILHBIH OTBET:

BeKTOp 3/1CKTpHUCCKOro cMeeHus L) B JUANCKTPUKE OTIPECACIISCTCS. .

a). CBSA3aHHBIMH 3apsiaaMH
0). AUNOISIMH B JAUDICKTPHUKE
B). CBOOOJHBIMH 3apsiaaMH
r). CyMMOH CBOOOJHBIX H CBSI3AHHBIX 3aPsi10B
Tect- 3 OnTHKa
1. 3apanue

OTMeTbTe MPaBUIbHDBIE OTBETHI:
ABnenus, KoTopbie 00BACUAIOTCS JUCTIEPCHEH CBETA:!

a).
0).
B).
T).
).

OruOAHHUE CBETOM MPETSITCTBHS

OTPAXKEHHE OT MPAHMULIBI Pa3aena 2-x cpea
Pa3I0KCHUE CBETA B CIIEKTP HOCTIE MPETOMICHHUS
pazyKHasg OKpacka MbLTbHBIX TTY3bIpEH

pagyra
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2. 3aganne
OTmeThTe NPaBHIILHBIN OTBET:
Hudpaxuus cBeTa — 310!

a). 3aBHCHMOCTb MOKA3aTC/Is MPCIOMIICHHS BEIIECTBA OT YaCTOTHI
0). sBICHUC OrMOAHHS BOTHOH MPCTISTCTBUS
B). PE3yJabTaT HAIOXKCHMS KOTCPEHTHBIX BOJH
). Pa3IoKeHHE CBETA B CIIEKTP MOCIIC MPEIOMICHHSI
7). TPCHMYMICCTBCHHAS OPHCHTALMS IUIOCKOCTH KONCOaHHWH CBETO-
BOU BOJTHBI
3. 3aganue

OTMeThTe NPaBHIILHBIH OTBET:
ABCOMIOTHO YEPHOE TEJIO — ITO:

a). abCOIIOTHO TBEPAOC TEJIO YCPHOTO LIBETA

6). ucpnoe Teno mpu 0 K

B). TCJIO, IOJHOCTHIO MOTJIOMIAONICC BUIUMOC H3TYUCHHC

r). TCNO, OTPAXKAKIIECE BCC BHABI U3TYUCHHS

,Il). TCJI0, IIOJHOCTBIO MOTIOIAKIICC BCC BHUABI U3TYUCHUA
4, 3apanue

OTMeTbTE NPABHJIbHBIH OTBET:
CnexTpanpHas MIOTHOCTh YHEPTETHUCCKON CBETHMOCTH TENA BBIPAKACTCS

dbopmy 0¥
U3
R .. = d V,v+dv
a). K
d noen
V,V+dv
8 iy =—2iL
dVVv,v+dv
noen
R . = d v, v+dv
B R,y= _dv
AW
v,v+dv
T). Ay =—2
de,wd\!
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5. 3aganue

OTMeThTE NPaBHIbLHBIIH OTBET:

[locae mpoxoKACHUS IUTACTHHKH | CBET MONHOCTHIO TOApH30BaH. Eciam
yron mexay HanpasiacHusIME OO0 u O°0° ¢ =30°, 10 uHTCHCHUBHOCTH J; 1

J> CBS3aHBI COOTHOLICHUEM. . . .

T .
_/;(’)/
a). J’} = z'_]1
-4
0). J2 = Jl
4
B). Jl = J]
o
r). Jz = Tl
6. 3aganue

OrMeThTE MpaBHIbLHBIE OTBETHI:
CKOpOCTh PacpOCTPAHCHUS HJICKTPOMATHUTHOM BOJIHBI B BAKYVYMC:

OCCKOHCYHO OOMbLIAsT

300 000 km/c

yOBIBAET OOPAaTHO NMPOMOPLMOHAIBHO KBAAPATy PACCTOSIHUS OT
UCTOUHMKA CBETA

r). 3000 km/c
1). 310° m/c
7. 3aganue

OTMeTbTE NPAaBHIBHBIH OTBET:
CBa3p a0COTIOTHOTO MOKA3ATESI MPEIOMICHHUSI CPEIBI H €€ ICKTPUICCKOM
¥ MAarHUTHOH MIPOHHUIIACMOCTH BBIPAKACTCS (POPMYIIOH:

a).
0).

n:\/sTt

n=_|—
n
n=gu
n=—
€
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8. 3axanue
OTMeTbTE NPABUILHbBINH OTBET:
Hucnepcus cBeTa — 3T10:

a). 3aBHCHUMOCTD AJIMHBI BOJIHBI CBCTA OT YaCTOThI

0). TPAMOIMHECHHOE PacCIIPOCTPAHCHHUS CBETA

B). 3aBHCHUMOCTb NOKA3aTeIsl MPEIOMIICHHSI BELIECTBA OT YACTOTHI
cBETa

1"). 3aBHCHUMOCTD YI/1d NPCIOMIICHUS Jy4a OT yria naaCHUs

J). TPCUMYIICCTBCHHAS OPUCHTAIMS IUIOCKOCTH KOJCOAHHWH CBETO-
BOH BOJTHBI

9. 3aganue

OTMeTbTE NPaBWILHbBIH OTBET:
Ycnosue, HeOOX0AUMO AJIsI HAOMIOACHUS AUPPAKLINU CBETA:

a). amMIuMTyAa KonaeOaHui Jo/pkHA ObITh MHOTO OOJBINE Pa3MeEpoB
MIPCUATCTBUSA
0). ammuTvaa KonebaHui AOKHA OBITE CPABHHMA C Pa3MEpaMHu mpe-
VSITCTBHSI
B). JAJHHA BOJIHBI JODKHA OBITh CPABHHUMA C PA3MEPAMHU NPEUSITCTBUS
r). AJIMHA BOJIHBI JO/DKHA OBITh MHOTO OOJIBIIE Pa3MEPOB IIPEHUSITCTBUS
10. 3aganne

OTMeThbTE NPaBHWIbLHbIE OTBETHI:
HenpepriBHBIN CHEKTP U3MYUCHUS AAKOT:

a).
0).

B).

r).

).

TBEpAbIC BemecTBa mpu temmneparype 0 K<7'<273 K

YKUAKOCTH IIPH BBICOKOM TEMIIEPATYPe

TBCPABIC, JKHIKHE M Ta3000pa3HbIC BCIIECCTBA IPH TEMICpaTy-
pe 273 K

PACKAJICHHBIC TBEPABIC TCIA U ra3bl MPU BHICOKOM JABJICHHUH
pacKaJICHHBIC Ta3bl [P HU3KOM JABICHUN

11. 3aganne
OTtmeTbTE NPABHIILHbBIH OTBET:

Eaunnua cnexTpaabHON MIOTHOCTH 3HEPTETUUECKOH CBETUMOCTH R, 7 :

a).
0).
B).
)

Tx/m°
Jox/m

H/ »*

H/m
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12. 3ananue
OTmeTbTe NMPaBHJILHBIH OTBET:
SBneHne, KOTOPOE OOBSICHSICTCS NOISIPU3ALUEH CBETA:

a). orubaHHE CBETOM HPEIBITCTBHS
0). pacIICILICHHC JyYa Ha ABA, PACIIPOCTPAUSIIOINUXCS B PA3HBIX Ha-
TPpaBJICHHUAX
B). MPEIOMIICHHE JIyua
r). PasI0o’KEHHUE CBETA B CIIEKTP MOC/EC MPEIOMIICHUS
a). paayra
13. 3ananue

OTMeTbTE NPaBHILHBIH OTBET:
ITpu xakom yrae, no 3akoHy Maroca, HHTEHCUBHOCTb CBETA BBILIEALIECTO
M3 aHaau3aTopa OyAeT MAaKCUMAIbHOM:

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

OTmMeTbTE NMPaBUJIbHbIE OTBETHI:

DopMyIIBL, ONPEACTIAIOMINEC JTHHY CBCTOBOM BOIHBEI A (¢ — CKOPOCTH BOJI-
Hbl, 7' — nepuoa koieOaHU, Vv - 4acToTa KOJIeOaHHil; # — MoKa3are/ib npe-
JIOMJICHUS CPEbI):

a).
0).

B).
r).

a).

A=cTl
A=
c
A=cn
j B
v
A=<
143

15. 3aganue
OTMeThTE NPaBHIIbLHBIH OTBET:
Vron nageHust 1yua .S Ha rpaHdny paszgena cpex 1 u 2

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

M
S S’
i B
1 o
2 0
r
N SN
o
i
B
i+ B
ot i
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16. 3apanmue
OTMeThTE MPaBH/IbLHBIH OTBET:
CBOHCTBO cBeTa, OOBACHSAOLIESE TOIYO0H UBET Heba:

a). TIOTJIOLICHUE

6). paccesHHC

B). OTpPa)XCHUC

r). TNPECIOMIICHHC
17. 3aganmue

OTMeThTE MPaBHILHBIH OTBET:
YcnoBue makcumyma npu Ju(pPake CBETOBBIX HYYKOB HA AU(PPAKLIHOH-
HOM peIICTKE:

a).
0).

B).

r).

dsing=+2m+ l)%, (m=0,12..)
dsingp=12mAk, (m=1,2,..)

dsmqe= iZm%, (=0, 12,0

dsing= i(2m+l)%, (m=12,..)

18. 3aganue
OTmeTbTE MPaBHIbHBIH OTBET:
JluneluaTelii COEKTpP U3TYUSHUS JAKOT:

a).

0).

B).
r)k

).

ra3el IPU HU3KOM JABICHUH
TBEpABIC BemecTBa npu temmnepatype 0 K <7'<273 K

TBEp/bIE, )KUAKHE U ra3000pazHbie BeuecTsa npu temneparype 273 K
pacKaICHHBIC TBEPABIC TCJIA U I'a3bl IPU BBICOKOM JABICHUU
YKUJKOCTH IIPH BBICOKOH TEMIIEpaType

19. 3aganmue

OTMeTbTE MPaBH/IbHBII OTBET:

Ceer, B KOTOPOM KOJICOAHHSI CBETOBOrO BEKTOPA MPOUCXOASAT B OMPEAC-
JICHHOM, HO HCHCKITIOUMTCIbHOM HAIPABIICHHH, HA3BIBACTCS:

a).

0).

B).
r).

HCIIOJIAPHU30BAHHBIM
TACTHTHOMMOJIAPHU30BAHHBIM
IMIOCKOMNOIIPHU30BAHHBIM
CCTCCTBCHHBIM
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Tect- 4 AToMHas pusuka

1. 3apanne

OTmeTbTE NPABHJIbHBIH OTBET:

HarmpaBicHuC IBHXKCHHS DICKTPOHA OTJAYU € COCTABISICT C HAIPABICHUCM
naaarommero ¢gortona yrox 30°. UMHYIBC paccesHHOTO (hOTOHA PABCH. ..

6). 13V3P,

B). 05P,

r). 243,
2. 3aganne

OTMmeThTE NPaBH/IbHBIH OTBET:
Cpeanee BpeMs JKU3HH PAAUOAKTHBHOTO SAPA!

a). 1=4

6. z=2/A

B). 1=2A

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

OTMeTbTe NPaBUJIbHbIIH OTBET:
®opmyaa Komnrona ans paccestHust PoToHa:

a). AA= %Sing
me 2
0). A= isin2 9
me 2
B). AA= Lsing
me 2
). Ak= 2—h51112 o
me 2
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4. 3aganue
OTMeTbTE NPABHILHBIH OTBET:

[lepuon nonypacnaga Ty, BeraucaseTcs: mo popmyie:

2
a). Tl =
2 A
Inl
0) T, =—
) T=o
In2
B). T, =2
3 A
5. 3aganue
OTtmeTbTE NPABUIBHBIH OTBET:
®opmyna Pundepra:
1 1
o, ver(Li L)
\n?  m?
1 1
6). v= (———j
\n® m?

6. 3aganue
OTMeTbTE NPABHIILHBIH OTBET:

3axon Kupxrodda Beipaxkactcs hopMyIo:

R, ¢
a). R A\,,T
6). r\,,,:z";z kT
C
B). gy =b/T
r). K= 27'5/’12.\/3 = 1
! 2 M) 4
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7. 3axanne
OTMeTbTE NPAaBHIBHBIH OTBET:

[MpaBuio cmemeHus Aas pAAMOAKTHBHOIO O — Pacnaja;

A A 0

6). 2X >4+ JHe
g, 2X¥ -5, 47+ Je
r. X+a—>Y+b

8. 3aganne

OTMeTbTE NPaBHIBHBIN OTBET:
®opmyaa a¢ bpoiim:

a). p= ﬁ
Vv
6). rA=L
h
h
B). p =
r). p=mc
9. 3aganue

OTMeThTE NMPaBHILHBIH OTBET:
3axoH cmeeHust BuHa Beipaskaetes popmMyTon:
a). Ay =071

3
6). hr= 27372\} ehv/(/}T) 1
B). Foo = jvj
v,T'
B 2mv?

r). HAo S—kT

c

10. 3aganne
OTMeThbTE NPAaBUIBHBIN OTBET:
[IpaBuio cMeeHus A PAgUOAKTHBHOTO 3 -pacnaja:

a), 72X 3453+ He
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A A-
B). #X-342F
A A 0
r. ;X ;0¥ + _je
11. 3apanue
OTMeThTE NMPaBHILHBIH OTBET:
CooTtHoweHue HeonpeaeneHHocTu [ 'el3endepra:

a). AxAp<h

0). AxAp=h

B). AxAp=h

r). AxAp=1
12. 3aganue

OTMeThTe NPaBWIbHDBIN OTBET:
3axon Panca — [Ixunca Beipaxkactes GopMyIIoH:

2nv? -
a). r\,’T = 02 k!
0): Age = 01T
R
B). r\,’T = o
Av,T
r). R=oT"*
13. 3aganue

OTmeTbTE NPaBUIbHBIN OTBET:
DOTOH — 3TO YaACTHILIA, ...
a). JBIDKYIIAACS ¢ OOJBINOH CKOPOCTBIO M 00MaJaroInas SHCPTHCH,
HE 3aBUCSIIEH OT MaCChl
0). ABwKywAsics ¢ OOMBLIOH CKOPOCTBIO, MACCA MOKOsI KOTOPOH pas-
HA HY IO
B). JABIIKYINASCS C OOJBINON CKOPOCTBIO M 00JaJaromas MaccoH, 3a-
BUCAIICH OT CKOPOCTH JBHIKCHHS
r). ABHXKYLIASCS CO CKOPOCTBIO CBETA, MAcca MOKOs KOTOPOH paBHA
HY IO

14. 3aganue
OTmeTbTE NPaBUIbHBIH OTBET:
ITpaBuio cMeIeHUs /151 PAAHOAKTHBHOIO B -pacnaza:
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a). 5X o 423Y + JHe
6). EX 3., K+ je
B). 7X o , Y+ e
), dX-s44y

15. 3aganue

OTMeThTE MPaBHILHBIH OTBET:
Ypasuenne Llpeauarepa aist cTaiMOHAPHOTO COCTOSIHUS

i': [E+U(x.y.2)lw(x.y.2) =0

a). Vy(x,y.z)+
2m
6). Ay(x,y,z)- h_z[E +U(x, 3. 2)w(x,y,2) =0
2m
e [E-U(x.y.29)]w(x.y,2)=0
). Viy(x.y.z)— %C[U — E(x,y,2)p(x,3,2) =0
1

B). V2\|/(x,y, z)+

16. 3aganue

OTMeTbTE MpaBWILHBIH OTBET:

®opmyna [Mnanka a1s CICKTPAIBbHOM TIOTHOCTH YHEPTETHUSCKOM CBETH-
MOCTH UMEET BU:

) B 2nhy’ 1
Ve ST T IR
2
6). r,q= 2";’ kT
C
) R\' T
B). v, T - :
' A\uT
r). Ap. =0/T
17. 3aganue

OTmeTbTe NpaBHILHbBIN OTBET:
CumBon X B peaxumn N + sHe — 'JO+ X ecs:

a). |p
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1

0). ¢n
B). llH
r). _(l)e
18. 3aganue

OTMeTbTE NMPaBWIbHbIIH OTBET:

5
Yacrora uzayucHus 310" T 3a | ¢ HCTOYHHK M3TyUEHHS MOIIHOCTHIO 40

Bt ucHyckaer ... GpoTOHOB

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

OTmMeTbTE NPaBHIBHBIH OTBET:

Cumson X B peakuuu ; Be + sHe —> '2C + X ects:

a). 1p
6). on
B). [H
r). _(l)e
20. 3aganne

OTMeThTE NPaBH/IbLHBIN OTBET:

Crammonaproe ypasHcHuC lllpeamnrepa ams 37CKTPOHA B BOJAOPOAOIIO-

T0OHOM aTOME UMEET BH:

a).

0).

X "
_h_A\P +U(x,y,z,)¥ =ih in
g
I e
2m ot

, 5.1

A\P+':;T(E—m®20x =0
2

8+ 22 -2y =

h dmeqr
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Bonpocbl TpoMesKyTOYHOT0 KOHTPOJISI

Bonpocsl k 3x3ameny (1 cemecTp)

1. ®usuka, ee onpeneneHue, NpeIMeT U3y4eHUSI 1 OCHOBHBIE TIOHSTHS.

2. Marepusi u ee BHJIbI, CITIOCOO CYIIECTBOBAHUS MAaTEpUU. DHEPTHSI.

3. MexaHuka, pasleiabl MEXaHHKH, MEXaHHYECKOe nBwxenue. OrmnpeneneHue
MEXaHUYECKON CUCTEMBI, 3aMKHYTasl (M30JIMPOBaHHAs) MEXAHHYECKAsi CUCTEMA.

4. CucreMa orcuera M cucTeMa KoopauHat. [ToHsTHE MaTepHabHON TOYKH.

5. OnpeneneHre BEKTOpa, MPOCTEHIlMe anreOpandeckue Omepaluu ¢ BEKTOpaMu,
CIIMHUYHBIA BEKTOp. ba3ucHble equHUYHBIC BEKTOPHI |, J, K M cucTeMa KoopauHar.

6. Panuyc-BekTop I, BeKTOp TniepemenieHust Ar, BEKTOp MTHOBEHHOW CKOPOCTH V.

/. Bextop  yCKOpeHus, HOpMallbHas  COCTaBJIAIOLIAs dn W TaHTCHLHAJIbHAA
COCTaBJISIIOLIASL @, BEKTOpAa YCKOPEHHS.

8. Omnpenenenne MOIyJisi BEKTOpa YCKOPEHHUS.

9.IlyTh S mpu NPOU3BOJIBLHOM JBUXKEHUU MaTepualibHON Touku. ['paduueckoe
U300pakeHue nytd S ( Kak IUIomanas QGUrypsl Ha Trpaduke, oTpaxkaronem
3aBUCHUMOCTb CKOPOCTH V OT BpeMEHH t ) Mpu NpOU3BOJIBHOM JBHXEHUHM MaTepuaIbHOU
TOYKH.

10. B kakoMm ciy4ae yroi MOXHO cuHMTaTh BekTopoMm? [IpuBecTH pHCYHOK.

11. BexTop yTIiOBOI CKOPOCTH ® M BEKTOP YIJIOBOTO yCKOpeHus f3.

12. CBs3p MeXy JIMHEWMHOW CKOPOCTBIO V U YIJIOBOM CKOPOCTBHIO ® .

13. CBsi3p MEXIy TAHTECHIIMAIBHON COCTABIAIONMIEH YCKOPEHHS d, W YIJIOBBIM
YCKOpEHHEM [3 .

14. UnepumanpHas cucreMa orcdyera u 1-biii 3akoH HbroToHa.

15. Onpenenenue cuibl, MpaBwiIo ciaoxkeHus cuil. [lpuBectu mpumep.

16. Bropoii 3akoH HproTOHa W TpaHUIBI €r0 MPUMEHEHHUS.

17. Tpetunii 3akoH Hpl0TOHA U €T0 CBSI3b C 3aKOHOM COXPaHEHUs UMITyJIbCca

18. PaGota cuibl, omnpeneieHHe KUHETHUYECKON JHEPTUU; MOTCHIMAIbHAS JHEPTHSL.
[Ipumepsr.

19. 3akoH coxpaHEHHs PHEPTHUH

20. A6comoTtHo TBepaoe Tenmo. IlocTymarenbHOE W BpamiaTeIbHOE JIBHDKCHHS
TBEPAOTO TeNa.

21. lleHTp MHEPLMH TBEPAOTO TENa, ypaBHEHUE ABM)KEHUS LIEHTPA HHEPLIUH.

22. MOMEHT cuJIbl U HAmpaBJICHHE BEKTOpA MOMEHTA CHIIBI.

23. MOMEHT WHEpIMU MaTepUaqbHON TOYKM U CHCTEMbl MaTE€pPHAIbHBIX TOYEK.

24. MOMEHT MHEpIMH CIUIOIIHOTO Tejla Ha MpUMepe LMJIHHIpA.

25. OCHOBHOM 3aKOH JWHAaMUKHU BpallaTeIbHOTO JBIJKEHUS i1 Telda C
(UKCUPOBAHHON OCHIO BpAILlEHUS. Y CIOBUE PAaBHOBECHS TBEPAOIO TEia

26. MOMEHT UMITyJIbca U 3aKOH COXPAaHEHHUS MOMEHTa MMIYJIbCa.

2. CpaBHEHUE JBUKEHUS TBEPIOTO TeJla C ABMKEHUEM MaTEepHAIbHON TOUKH.

28. IIpuHIMI OTHOCUTENILHOCTU B MexaHuKe. [1ocTynaTel TEOpUU OTHOCUTENBHOCTH.

29. CnencTBuUsi TEOPUU OTHOCUTEIBLHOCTH. B3aMOCBSI3b MacChl U SHEPTHH.

30. CraTuctuueckuit 1 TEPMOAMHAMUYECKUN METO/IbI M3YUEHU CBOMCTB BEIIECTRA.
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31. MonekynsipHO-KMHETHYeCcKass Teopus razoB. OcHOBHbIE MOHATUA. OnpeneneHue
UJI€aIbHOTO ra3a

32. JlaBnenue, TeMriepatypa , BHyTPEHHSSI SHEPTHsI UICaTLHOTO Ta3a ¢ TOYKU 3PCHUS
MOJIEKYISIPHO-KUHETHYECKON TEOPUH

33. YpaBHEHHUE COCTOSHUSA UEATBHOTO ra3a, ypaBHeHue Knaneiipona — MenjeneeBa

34. dusnueckuii CMBICTT YHUBEPCAIBHOM ra30BOM MOCTOSHHOM.

35. OcHOBHBIC MOHATHS TEPMOAMHAMUKH ( TEJIO, TETUIOTA, MPOIECC U T 1T )

36. IlepBbIil 1 BTOPOI 3aKOHBI TEPMOAMHAMUKH

37. luxmsl, paboTa 3a UK.

38. Huxn Kapuo u KIIJI uneanbHOM TEMIOBOM MAIlIWHBI.

39.Kak ompepensieTcss TOUCUHBIA AJIEKTPUUECKHUM 3apsii U KaKOBBI €ro CBOMCTBaA?

40.ChopmynupoBath 3akoH KyjgoHa B BEKTOPHOM BHUJIE, NMPUBECTH MPHUMEP €ro
MPUMEHEHUS .

41.]latp  ompejelieHHE DJEKTPUYECKOrOo TOJiI M BEKTOpa  HANpsHKEHHOCTH
AIIEKTPUYECKOTO MOJIS.

42 Kak ompenensroTcsi CHUJIOBBIC JIMHUHA BEKTOpPA HANPSHDKEHHOCTH SJIEKTPUUYECKOTO
noJsia? M300pa3uth 3IEKTPUYECKOE TI0JIE, CO3[JaBa€MOE CHUCTEMOM JBYX Pa3HOMMEHHBIX
3apsI0B

43.ChopMynupoBaTh  MPUHIUIT  CYMEPIO3UIUHA  DJICKTPUYECKOTO  TONI |
MPOWUTIOCTPUPOBATh €r0 Ha KOHKPETHOM MpPHUMEPE.

44 Kak ompejensieTcss BEKTOp WHIYKIMHM SJIEKTPUUECKOTO TOJIS U MOTOK JaHHOTO
BEKTOpa 4Yepe3 IMOBEPXHOCThH?

45.ChopmynupoBath TeopeMy OcTporpaackoro-I'aycca st 3JI€KTPUUECKOTO TOJIs
Y MIPOWJLTIOCTPUPOBATH €€ HA KOHKPETHOM MPHUMEPE.

46.[laTe ompezeneHre MOTEHIIMANA W PAa3HOCTH MOTEHIHAJIOB.

47.Yto Takoe OKBUIMOTEHIMaNbHas ToBepxHOCTh? KakoBa ee dopma s
TOYEHYHOT'O 3JIEKTPUYECKOTro 3apsiaa?

48 Kak cBsi3aHBl MEXKIYy COOOH  HaAMPSHKEHHOCTHh DJICKTPUYECKOTO TIONST |
NOTEHIMAJ AJIEKTPUYECKOro MOJs?

49.Yto Takoe AJICKTPUYECCKUN IUIIONh U KaK OH ceOs BEIEeT, €ClIU €ro IMOMECTUTh B
3JIEKTPUYECKOE Tose?

50.Kak mpoucxomut monspuszanms audnnektpuka? Kakoil BenTMUYMHON €€ MOXKHO
0XapaKTEpPU30BaTh?

51.Yemy paBHa HaOpsHKEHHOCTb JJIEKTPUYECKOTO TIOJiI BHYTPU IPOBOJHMKA,
MOMEIIEHHOT0 BO BHEUIHEE AJIEKTPOCTATUUECKOE MoJIe ?

52 .Kak ompenensieTcst 2JIeKTPUIECKOe M0Jie BHYTPH BEIIeCTBA?

53.DHeprust MMEKTPUIECKOTO OIS, 3aMTACEHHOTO B IJIOCKOM KOHJICHCATOPE.

54.0Onpenenenne 31eKTprUieckoro Toka. Cuia Toka U MIOTHOCTh TOKA.

55.3akon Oma u 3akoH JIxoynsi-JIeHia B mokaasHOU GopMme.

56.3akonbl Kupxroda u ux nmpuMeHEHHE K pacueTy XapaKTEPUCTUK JTBYXKOHTYPHOM
AIIEKTPUUYECKOM 1IEMHU TOCTOSTHHOTO TOKA.

57.ChopmynupoBaTh 3aKOH Awmrmepa Uil B3aUMOJEHUCTBHUSL DJEMEHTOB TOKa U
MPOWJLTIOCTPUPOBATH €TI0 Ha KOHKPETHOM IIpUMeEpeE.
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58.Jlate onpenenenue 3akoHa buo-Capapa-Jlannaca u nokasaTh €ro NpUMEHEHUE Ha
KOHKPETHOM IIpUMEpE.

59.Jlatph onpezeneHue 3aK0Ha EKTPOMArHUTHON MHIYKIIUH.

60.UTo Takoe siBJI€HHE CAMOUHIYKIIMHU U KaK BBOJAUTCS UHAYKTUBHOCTH L7

61.3anmucath ypaBHeHHs MakcBeia B MHTETpalbHOU (hOpMe, KOTOPHIE BBIPAKAIOT
CBSI3b MEXAY DJIEKTPUUECKUM U MarHUTHBIM TIOJIEM.

62.3anmucaTth ypaBHeHre MakcBeuia B MHTErpalibHOM (popme, B KOTOPOM OTpakaeTcs
(dakT CymecTBOBaHMS SJICKTPUUECKUX 3aPSIOB.

63.3anucaTh ypaBHeHHe MakcBella B UHTErpajlbHON (opMme, B KOTOPOM OTpa)kaeTcs
(akT OTCYTCTBHSI MATHUTHBIX 3aps10B.

64.Kaxk omnpenenuTs dleKTpUueckoe (WJIM MAarHUTHOE) TMojie JUIS  IIJIOCKOH
3JIEKTPOMArHUTHOW BOJIHBI B JAHHOW TOUYKE MIPOCTPAHCTBA U B JAHHBI MOMEHT BPEMEHU?

65.1lepeMenHbIl nekTpudeckuil TOK. [loHATHE U OCHOBHBIE XapAaKTEPUCTUKH.

Bomnpocs! k 3k3ameny (2 cemecTp)

1. Bupasl kosnebanuii; rapMOHUYECKUE KOJICOAHUS U UX OCHOBHBIE XapaKTEPUCTUKH.

2. Cnoxxenue KoyebaHmii; MpuMEHEHHE METO/Ia BEKTOPHBIX TUATPaMM.

3. MaremaTrueckuii MasiTHUK U yYpaBHEHHE €ro KojeOaHui.

4. Ouznyeckuil MaAITHUK U YPAaBHEHHE €T0 KOJICOaHU M.

5.Buasl BOIH W OCOOEHHOCTM UX paCHpOCTPAHEHUS B Pa3IUYHBIX CpeElax;
NIOTIEPEYHBIE U NPOJIOIbHBIE BOJHBI.

6. BonHOBOE ypaBHEHHE U €ro pelleHUE B BUJI€ YPABHEHUS BOJIHBI.

7. Kak ompezensercss cBeToBas BOJHA C TOYKU 3PEHHUS DJICKTPOMArHUTHON TEOpUU
Makcsema?

8. KakoB (pusuyeckuii CMBICII CBETOBOTO BEKTOpa?

9. JlaTh MOHATHE KOTEPEHTHOTO UCTOUYHUKA CBETA.

10. Kak omnpenensierca sBiaeHue wuHTepdepeHimu cpera? IlpuBectu mnpumep
UHTEPPEPEHLINH 1JI51 ABYX KOTEPEHTHBIX HCTOYHUKOB.

11. Omnpenenutpb yCIOBHUS MAaKCUMyMa U MUHUMYyMa UHTEPPEPEHIINH.

12. Kak ompenensercs siBIeHHe AU(GPAKIUU CBETA W YE€M OHO OTIUYAETCA OT
sBJIeHUs MHTEepdepeHunn?

13. TIlpunnun Iroiirenca-dpenHens u ero coaep KaHue.

14. 3oubl @peHenss U UX TPUMEHEHUE [JIsl pacyeTa MHTEHCUBHOCTH CBETa B
SIBJICHUU TUDPaKIIIH.

15. Jludpaxuus cBeTa Ha OJHON HIEIH.

16. Jludpakuus cBera Ha CHUCTeME IMIeleHd; auQpakIuoHHAs pemeTka u e
XapaKTePUCTHUKHU.

17. Kak onpenensercs siBICHHUE MOJSpU3alUU CBeTa?

18. Uewm oTiMuaeTCsi €CTECTBEHHBIN CBET OT MJIOCKOIMOJIAPU30BAHHOTO CBETa?

19. Cnoxenue JABYyX IUIOCKONOJIIPU30BAHHBIX BOJH, HWMEIOIIMX B3aUMHO
NEPHEHANKYJIAPHBIE MIIOCKOCTH MOJIIPU3ALINH.

20. Kpyrosas u sa;mmnTrdeckasi HoJisipu3aiusl.

21. Tlonspuszanus cBeTa Mpu OTPaKEHUU U MPEJIOMIIEHUH; 3aKOH bprocrepa.
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22. DOU3NYECKUN CMBICI CIIEKTPAIBHOTO pa3iiokeHus. Teopema Dyphbe.

23. IlpencraBieHne MOHOXPOMATUYECKUX BOJH B KOMIUIEKCHOM IUIOCKOCTH;
dbopmyna Dinepa.

24.  Pag ®ypoe u unterpan Oypobe.

25. Ilpumenenue paznoxeruss Pypre K IPOCTEHIINM CBETOBBIM M 3JIEKTPUIECKIM
CUTHAJIaM.

26. OrmpepneneHre TEIJIOBOTO HM3IYYCHUS M €T0 XapaKTePUCTHKHU.

27. UYto Takoe «HCIyCKaTelbHas CIIOCOOHOCTH» I, aOCOTIOTHO YepHOro Tena?

28. «DHepreTnueckasi CBETUMOCTBH» R , aOCOJIOTHO YepHOro Tela U €€ CBA3b C
«HCITyCKATEJIbHON CIIOCOOHOCTHIOM I .

29. Jlate ompenencHue aOCOMIOTHO YEPHOTO TejJa C TOYKH 3PEHHUS 3aKOHA
Kupxroda.

30. 3akon Credana - bonpiiMana u3mydeHust aDCOTIOTHO YEPHOTO Tea.

31. 3akonbl Buna uznydeHus aOCOJIIOTHO YEPHOTO Teia .

32. B uem cyts runotre3sl [lnanka, BBEIGHHOW MM MpHU OMUCAHUU HU3ITyUCHUS
abCOJIOTHO uYepHOro Tena’?

33. Ilocrynatel bopa B Monenu atoma Boaopoja.

34. @opmyna bampmepa sl criekTpa W3IIydeHHs aTOMa BOJOPOJA.

35. KakoB cmbich mensix uuced M, N B ¢opmyne bambMepa ¢ TOUKu 3peHHS
teopun bopa?

36. OmnpeneneHne KOPIYCKYJISPHO - BOJHOBOTO Jyajdnu3Ma MaTepuHu.

37. CootHomieHuss ne bpoiins, cBsA3bIBaIONINEe KOPIYCKYISPHBIE W BOJHOBHIC
CBOMCTBa MaTEpUH, U UX COAECpP)KaHHUE.

38. Jlnmna BomHBI e bpoins mist aaeKkTpoHa.

39. HMmeert nu pusuueckuii cMbica BoiHOBas (yHkius W(X,y,z,t)?

40. CymecTtByeT M TOHITHE «KJIACCUYECKOM TPAaeKTOPHH» B KBaHTOBOM
MEXAHUKE?

41. Kakue mpeanosioKeHHUs] TMO3BOJUIM «yrajgaTb» SBHBIM BHJ ypaBHEHUS
[Ipeauurepa?

42. Kakywo wuH(pOpMalMi0O 0 MHUKPOCKOIMUYECKOW CHCTEME MOXKHO TMOJIYYUTh U3
ypaBHenus lllpenunrepa?

43. Tlonstre omepaTOpoB B KBAHTOBOM MEXAaHHKE, X TPUMEPHI.

44, T'me wdame BCero HaXOAUTCSA OJICKTPOH, MOMEIIEHHBIH B  OJHOMEPHBIM
«MOTEHUHAIBHBIN SIMK» IIHUPUHON ¢, €CIIM €ro COCTOSHUE ONPENEISeTCS KBAaHTOBBIM
guciaoM N = 27

45. Kak omnpezaensieTcs ypoBEHb SJHEPIMU B KBAHTOBOW MEXaHHUKE?

46. Tlouemy otmamaer HeoOXOAMMOCTH B TmocTynarax bopa B Teopuu
[Ipenunrepa? AtoM Bojopoa B Teopuu Llpenunrepa.

47. B 4eMm oTiMuYME TPOXOXKJEHHUS YaCTHUIbl Yepe3 « MOTEHUHUAJIbHBIN Oapbep»
B KJIACCHMYECKOW MEXAaHWKE U B KBAHTOBOW MEXaHHKE?

48. B ueM cyThb «TyHHEJIbHOro 3(d@dexTa» Npu MNPOXOKICHUU YACTULBI UYepe3
NOTEHIMAIbHBIA Oapbep B KBAHTOBOM MEXaHMKE?
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49.  KsanTOBBIC yKca N,l,M;,Ms 1 UX POJIb MPHU ONIPEICIICHUHN COCTOSHHUSI 3JICKTPOHA.
[Tpunumn [aymnu.

50. Tabnuma MenneneeBa u €€ 00bsICHEHHE C TOUKH 3PEHUS IPUHIIUIIOB KBAHTOBOM
MEXaHUKHU.

51. /[laTe ompeneneHue MOJEKYJIbI.

52. TI'paduyeckn  u300pa3uTh  TMOTCHIIMAIBHYIO  KPHBYIO, OIPEACIISIIONIYIO
B3aMMOJICHCTBUE JBYXaTOMHOW MOJIEKYJIBI.

53. Kak onpenensercs moHHbIM Tun cBs3u? [lpuBectu mpumep.

54. Kak omnpenensieTcss KOBaJeHTHBIM Tum cBs3u? [lpuBectu mpumep.

55.  OcHOBHbIE  BHUABI  MOJIEKYJSIDHBIX  CIIEKTPOB W  UX  rpaduyeckoe
n300pakeHue.

56. OcHOBHbBIEC TIOJIO)KEHHSI 30HHOW TEOpPUHU TBEPAOTO Teja.

57. Kak omnpenensitorcs MeTaUlbl C TOYKH 3pEHHUS 30HHON Teopuu?

58. Kak omnpenenstoTcs MoxynpoOBOAHUKHN C TOUKH 3pEHUS] 30HHON Teopuun?

59. Kak onpenensroTcst TUANEKTPUKA C TOYKHA 3PEHHUS] 30HHOW TEOpHH?

60. OmnpeneneHne ONTHYECKUX KBAHTOBBIX T€HEPATOPOB ( JI1a3€pOB ).

61. Cxema ycTpoicTBa pyOMHOBOTO Jia3epa.

62. IIpakTnueckoe TPUMEHEHHUE JIa3epPOB.

63. Yactuma B chepuuecki CAMMETPUIHOM TIOJIE.

64. BopopomomomoOHble  aTOMBI.  JHEpreTudeckue  ypoBHH. [loTeHImasl
BO30Y>K/IC€HHSI © HOHU3ALINH.

65. CnekTpsl BOAOPOJONOAOOHBIX aToMoB. IIpocTpaHcTBeHHOE pacmpeeieHue
IUIOTHOCTH BEPOATHOCTH JJIs 3JIEKTPOHA B aTOMe Bojopoaa. Me3zoaromsl. llIuprHa ypoBHEN.

66. Crpykrypa YHEPreTUYECKUX YpOBHEN B MHOTO3JIEKTPOHHBIX
aToMax. THUIBI CBA3€H 3JIEKTPOHOB B aTOMAaX.

67. Ctpoenue aToMHOro siapa. Mojenu siapa.

68. Snepusie peakiuu. PanroakTiuBHBIEC IPEBpAICHUS SEP.

69. Peakuus sgepHoro nenenwus. Llennas peakuus qeneHus.

70.  SnepHbrit peakTop. Unes OpuzepHOTO peakTopa. [Tpobiema
MCTOYHHUKOB YHEPTHUU.

71.  TepmosiaepHbII CUHTE3. DHEPTHUsl 3B€3/. Y IPaBISIEMbI TEPMOSIECPHBIA CHHTES.
Dddext Meccbayrpa u ero npuMeHeHHE.

72. Wepapxus cTpykTyp Marepuu. YacTursl W aHTHYacTHIbl. Dusmdeckuii
BakyyM. CTaHgapTHast MOJI€Ib DJIIEMEHTAPHBIX YACTHULI.

73. KBapku, JenTtoHsl W KBaHTHl (yHIaMEHTaJIbHbIX Moyiell. DyHIaMeHTalIbHbIE
B3aUMOJECHUCTBUS.

/4.  Apponsl. Sdapa atomoB. AToMbl. Mosekyiabl. MakpOCKONMMYECKUE COCTOSIHUS
BEILECTBA: ra3bl, )KUJIKOCTH, I1a3Ma, TBepable Tena. [InmaneTsl. 3Be31bl.

75. BemiecTBo B 3KCTpeMabHBIX YCIOBUAX: Oejble KapJIMKHU, HEHTPOHHBIE 3BE3/IbI,
YyepHbIE IBIPHI. ['opsuas moaenp u 3Bostonns BeeneHHou.
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OHCHI/IBaHI/Ie CTyACHTA Ha 3ayeTe/PK3aMeHe I10 aucunianHe «Ouznukay:

bansl
(uToroBoit OcBoeHnue
N . . TpeGoBanus Kk 3HAHUAM
PEUTUHIOBOM | KOMIIETeHIUH
OIICHKH )
100-85 [IponBunyThiii | OTBETHI Ha TMOCTaBJICHHBIE BOMPOCHI TMOJHBIC, YETKUE U
YpOBEHb pa3BepHyThle. PemeHuss 3agay JIOTMYHBL, JOKa3aTelbHbI U
JEMOHCTPHUPYIOT AHAIUTUYECKHE W TBOPYECKUE CIOCOOHOCTH
CTYJEHTA.
84-70 Cpennuii JlaroTcs 1oHbIe OTBETHI HAa IIOCTABJICHHBIE BOIPOCH!L. l1Iokazano
YpOBEHb YMEHHME BBIIEIATh INPUUMHHO-CIICACTBEHHbIE CBs3u. llpum
pelieHn  3amad  JOMYIIEHB  HE3HAYUTENbHBIE  OIIMOKH,
WCIpaBJIIEHHbIE C  IOMOINBIO  «HABOJSIIMX)»  BOIIPOCOB
pernoiaBaTels.
69-60 bazoBsrit OTBeThl Ha BONPOCHI M PEIICHHsS IIOCTABJICHHBIX 3aja4
YPOBEHb HEJOCTaTOYHO ToJdHble. JIoTMKa W MOCIEeI0BaTEIbHOCTh B
pelleHny 3aJad MMEIOT HapylieHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

Crynent, nonyuuBmmii menee 60% oT MakcumanpHOro Oamna 3a pa3fen AUCHUIUIMHBL N

IMPOMEIKYTOUHYIO aTTCCTALIUIO, CUUTACTCA HCATTCCTOBAHHBIM I10 HaHHOﬁ JUCHHUIIIINHE.

YuebHO-MeTOoaN4YecKoe U MHPOPMALIHOHHOE o0ecriedeHre y4eOHOM TN CIIMITMHBI
OcHoOBHas nUTEpaTypa:

CasenveB U.B. Kypc ob6meit ¢uszuku. B 3-x 1. T.1. Mexanuka. MonexkynspHas
busuka. YueOHoe nocodbue.-11-e m3a.M.:"Jlann".-2019.-432¢..

Pexxum noctyna: https://e.lanbook.com/reader/book/113944/#1

CasenveB U.B. Kypc obmeit ¢puzuku. B 3-x T1. T.2. DIEeKTpUYECTBO U MArHETHU3M.
Bomner. Ontuka. Yueonoe nocodue.-11-e u3n. M.:"Jlaus".-2019.-496¢.

Pesxxum noctyna: https://e.lanbook.com/reader/book/113945/#1

CagenbeB 1.B. Kypc o6mieit puzuku. B 5-u 1. Tom 4. Bonnbl. Ontrka. YueOHoe
rmocoodue.-5-e u3x. .:"Jlanp".-2011.-256¢.

Pesxxum noctyna: https://e.lanbook.com/reader/book/707/#1

CasenveB U.B. Kypc obmeti ¢u3uku. B 3-x Tr. T.3. KBantoBas ontuka. ATomMHas
dbusuka. dusnka TBepoTO TeNna. YuebHoe nocodue.-10-e uzn. M.:"Jlans".-2019.-496¢.
Pesxxum noctyna: https://e.lanbook.com/reader/book/123463/#1

CapenbeB UM.B. COopHuK BOINpocOB U 3afad 1Mo oOmed dusuke.
ctep.M.:"Jlanp".-2019.-292c¢.

Pexxum moctyna: https://e.lanbook.com/reader/book/125441/#1

KysnenoB C.U. Kypc ¢usuku ¢ nmpumepamu pemrenust 3aaad. Yacte |. Mexanuka u
MosiekyJisipHas Qusuka. TepmoauHamuka: YdeOHoe mnocobue / moa pen. B.B.
Jlapuonoga.- 3-e uza. nepepad. u goi.- CII6.: U3patenscTBo «Jlanby, 2014.-464c.
Pesxxum noctyna: https://e.lanbook.com/reader/book/42189/#2

Kysuenos C.U. Kypc ¢busuku ¢ npumepamu pemerus 3aaad. Yacts |l. DnexkrpuuectBo
n mar"detusMm. KomebGanuss u BOJNHBL: YdeOHoe mocobme / mom pen. mpod. B.B.
Jlapuonoga.- 4-e uzn. nepepad. u gom.- CII6.: M3natensctBo «Jlanby, 2014.-416¢.

6-¢ U31.
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10.

11.

12,

13.

14,

15.

16.

17,

Pexxum moctyna: https://e.lanbook.com/reader/book/53682/#1
KysnenoB C.M. Kypc ¢usuku ¢ npumepamu pemenus 3amgad. Yacte Ill. Ontuka.

OcHOBBI aTOMHOM (HU3MKM W KBAHTOBOM MexaHUKW. DHU3MKa aTOMHOTO fapa u
AJIEMEHTAPHBIX YacTull: YueOHoe nmocooue / moxa pexn. mpod. B.B. Jlapuonosa.- 4-¢ us.
nepepad. u gon.- CI10.: UznatensctBo «Jlanby, 2015.-336¢.

Pexxum moctyna: https://e.lanbook.com/reader/book/53685/#1

JlononHuUTENbHAS IUTEpaTypa:

Hponor N.E. 3agaum mo obmieit pusuke: yueoHoe nmocodue miist Byzos/ E.M.Uponos.-9-
e m3a.-MockBa: bunom. Jlaboparopus 3nanuit, 2014.-432c.

Pexxum noctyna: https://e.lanbook.com/reader/book/94101/#1

AxkcenoBa E.H. O6mas ¢usuka. Mexanuka (TnaBsl Kypca): yaeOHoe mocoome / E.H.
AkceHoBa. — 2-¢ u3n., ucnp. — Cankr- [lerepOypr: Jlans, 2018. — 128 c.

Pesxxum noctyna: https://e.lanbook.com/reader/book/103056/#1

AkcenoBa E.H. OOmas ¢usuka.TepmonuHamMuka ¥ MOJEKyJsgpHas (usuka (TIaBbl
Kypca): yuebnoe nocooue / E.H. AkcenoBa. — 2-¢ usn., ucnp. — Cankr- IletepOypr:
Jlanb, 2018. — 72 c. Pexxum nocryma: https://e.lanbook.com/reader/book/103058/#1
AxcenoBa E.H. O6mas ¢u3nka. DIeKTpUIECTBO U MarHeTu3M (Ij1aBbl Kypca): yaeOHoe
nocobue / E.H. AxceHnoBa. — 2-e uzn., uctp. — Cankr-IletepOypr: Jlans, 2018. — 112 c.
Pesxxum noctyna: https://e.lanbook.com/reader/book/103059/#1.

AxcenoBa E.H. O6mas ¢pusuka. Kosedanus u BosHbI (TJIaBBI Kypca): yueOHOE mocodue
/ E.H. AkceHnoBa. — 2-¢ u3f., ucnp. — Cankr- [lerepOypr: Jlans, 2018. — 72 c.

Pesxxum noctyna: https://e.lanbook.com/reader/book/103055/#1

AxcenoBa E.H. O6mas ¢usuka. Ontuka (rimaBel Kypca): ydeOHoe mocobue / E.H.
AKkceHoBa. — 2-¢ u3j., ucnp. — Cankr- [lerepOypr: Jlans, 2018. — 76 c.

Pesxxum noctyna: https://e.lanbook.com/reader/book/103057/#1

Cusyxun, /JI. B. O6mmit kypc ¢usuku: Yueb. mocobue: i CTyd. (PU3MUECKUX
cnen.By30B. B 5 -tu T. T.1. Mexanuka / JI. B. CuByxuH. - 6 € usa., crepeot. - M. :
®dusmariut, 2017. - 560c¢. Pexxum noctymna: https://e.lanbook.com/reader/book/2313/#1
CuByxuH, JI. B. O6mmii kypc ¢usuku: Yued. mocobue mis CTyld. (U3HISCKUX
cnern.By30B. B 5 -tu T. T.2. Tepmonunamuka u MonekymspHas ¢uszuka / JI. B.
CuByxuH. - 6 € uzf., crepeotunt. - M.: @usmatiut, 2014. -544 c. Pexxum nocryna:
https://e.lanbook.com/reader/book/2316/#1

CuByxuH, JI. B. O6mmii kypc ¢usuku: Ydued. mocoOue sl CTyA. (PU3HUECKUX
cnen.By30B. B 5 -tu T. T.3. DnexrpuuectBo/ JI. B. CuByxuH. - 6 € u3a., CTEpEOTHIL. -
M.: duzMaTiIuT, 2015. - 656¢. Pexum JIOCTyTIa:
https://e.lanbook.com/reader/book/72015/#1

Cuyxun, JI. B. O6mwmit kypc ¢uszuku: YueO. mocoOue misi CTyAd. (PU3HUECKUX
cnen.By30B. B 5 -tu T. T.4. Onruka / 1. B. CuByxun. - 63e u3n., crepeotun. - M. :
dusmatiut, 2013. -792 ¢. Pexxum noctyna: https://e.lanbook.com/reader/book/2314/#1
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MeToauyeckue ykKa3zaHusi sl  00y4alOIIMXCA MO OCBOEHHMIO JMCHUIJIMHBI

(MoayJin)

18.

19.

20.

21,

22,

23.

24,

25.

26.

217,

PeokakoBa O.I1. OmnpeneneHue CKOpPOCTH MyAd MPH MOMOIIM OaTUCTHYECKOTO
MasTHUKA. MeTOonYeCKre yYKa3aHus K BRITIOJHEHUIO JJAOOpaTOpHOH paboThI Mo pu3nke
JUIS CTYACHTOB BCEX crenuaibHocTel u ¢opm obOyuenus.- MUODU: Konumpunrep
BUTH, 2015.-16c.

[TonroproB A.A. U3ydyeHue OCHOBHOTO 3aKOHA BpaIllaTEJIbHOIO JIBUKCHMUSI.
MeTtonuueckne yka3aHUsS K BBITIOJHEHHUIO JIA0OpaTOpHOW paboThl Mo (u3uke s
CTyneHTOB crienranbHOCTH 190109, TexHuueckux HarpaBlieHHH BceX popM oOydeHus. -
MUOU: Konmunpuntep BUTH, 2016.-24c.

bymasuna E.JI. ®usnueckunii MasTHUK. MeTOAMYECKUE YKAa3aHUSA K BBIIOJHEHUIO
nabopaTopHoil paboThl MO (U3MKE M1 CTYIAEHTOB BCEX CHenuaibHOCTe U (popm
o6yuenus.- MUOU: Komunpuntep BUTH, 2015.-16¢.

bymynkun H.W., Hukudopor B.B. M3yuenue tepmoinHaMUuecKUX CBOMCTB BO3ayXa
Ha ocHoBe ompenenenuss Cp/Cy . MeToanueckue yKa3aHUS K  BBITOJHEHUIO
nabopatopHoil paboThl MO (pu3MKe sl CTYJEHTOB BCEX CIEIUATBHOCTEH BceX (Gopm
oOyuenusi.- MUDOU: Konunpunrep BUTHU, 2015.-16c¢.

Jleonos I1.B., Hukudopos B.B. Onpenenenre EMKOCTH KOHJIEHCATOPOB MPU MOMOIIHU
Mocta CoTtH. Meroanueckue yKa3zaHHsl K BBIIOJHEHUIO Ja0OpaTOPHOM pabOThI MO
dbu3uKe sl CTYICHTOB TEXHUYECKHX CHEIMAIbHOCTEM W HampaBlieHH Bcex (opm
oOyuenusi.- MUDOU: Konunpunrep BUTH, 2013.-18c.

CamconoB A.B. OmnpeneneHne TOPU30HTAIBHOM COCTABIAIONIEH HANPSHKEHHOCTH
MarHuTHOro mojisi 3emin. MeToaudeckue ykKa3aHus K BBIIOJHEHHUIO JabopaTOpHOM
paboThI IO (UBHKE IS CTYJEHTOB TEXHUYECKUX CIEIUATBHOCTEN U HAMPABIEHUN BCEX
dbopm o6yuenus.- MUDU: Kormunpuarep BUTH, 2013.- 20c.

MumenkoBa T.H. UHAyKTHBHOCTh KaTylIKU. MEeTOAMYECKUE YKA3aHUS K BBIIIOJHEHUIO
7abopaTopHOil pabOThI MO (PU3HMKE JJISI CTYIACHTOB TEXHHUYCCKHX CICIHAIBHOCTEH W
HarpasieHuil Bcex popm oOyuenus.- MUDOU: Konunpunrep BUTU, 2015.-20c.
Hukudpopos B.B., IloaropnoB A.A. HccnemoBanue 3aTyxawlIux KojeOaHWd B
K0JIe0aTeIbHOM KOHTYype MpH HoMou ociuuiorpada. Meroguueckue ykasaHusi K
BBITIOJTHEHUIO J1Ta0opaTopHOMl paboThl MO (U3UKE ISl CTYJASHTOB TEXHUUYECKHUX
crenuaibHOCTe W HampaBiieHWd Bcex @opm oOydenus.- MUOU: Konunpunrep
BUTH, 2015.- 24c.

JleonoB I1.B., Hukudopor B.B. Briunucnenue cpeaneil ajmMHbl CBOOOJHOTO Mpodera
MOJIEKYJI Ta3a Mo BeIu4rHe KOA(h UIIMEHTa TMHAMUYECKOW BA3KOCTH. MeToaudeckue
yKa3aHUs K BBIMOJHEHUIO JabopaTopHOW paboThl MO (QU3MKE I CTYICHTOB
TEXHUYECKUX CIHECIUATBHOCTeH H HampaBiieHuid Bcex ¢opMm oOydenus.- MUODU:
Konunpuntep BUTH, 2014.-20c.

bynasuna E.JI. VYckopenue cBoOogHOTO TmajmeHus. MeToaudeckue yKazaHus K
BBITIOJIHEHUIO J1a00paTopHO paboThl MO (PU3MKE JUIsl CTYJEHTOB TEXHUYECKUX
crenuaibHOCTe W HampaBiieHUd Bcex Qopm oOydenus.- MUDOU: Konunpunrep
BUTH, 2013.- 16c.
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29.

30.

31.

32,

33.

34,

35.

36.

37.
38.

39.

bynasuna E.JI. Marematuueckuii MassTHUK. MeTOAMYECKUE YKa3aHUs K BBIIIOJHEHUIO
nabopaTopHoil paboThl MO (U3MKe AJIA CTYJEHTOB BCEX CHElUalbHOCTEW U (opMm
o0yuenus.- MUDOU: Konunpuntep BUTU, 2015.-16¢.

KyuepoBa B.B. HccimemoBanue CHEKTPANBHBIX — XAPAKTEPUCTUK  ONTHYECKOIO
u3MydeHus. MeTonuveckue yKa3aHWs K BBIMOJTHEHHUIO Ja0opaTopHOM padoThl MO
¢usnKe AN CTyIEHTOB TEXHMUYECKHUX CHEIMATbHOCTEH M HampaBlICHH BceX (Gopm
o0yuenus.- MUDOU: Konunpuntep BUTU, 2015.-20c.

Kuckuna O.I1., Hukudopor B.B. Ilomyuenue mnonspuzoBanHoro csera. [IpoBepka
3akoHa Mainoca. MeTtouyeckre yka3aHusi K BBITOJHEHUIO JIa0OpaTOpHOU pabOThI MO
bu3MKe Uil CTYJEHTOB TEXHHYECKUX CIEIHAJIbHOCTEH W HaIpaBieHUM BceX (popm
ob6yuenus.- MUOU: Kommunpuatep BUTH, 2014.-20c.

Jleono II.B., Huxkudopor B.B. Komnsiia HeloTona. Meroauyeckue ykazaHus K
BBITIOJIHEHUIO J1a0opaTopHOM palboThl MO (QU3KMKE IS CTYJECHTOB TEXHUYECKUX
crenuaibHOCTe W HampaBieHuid Bcex (popm oOyuenus.- MUDU: Konunpunrep
bUTH, 2015.- 16c.

MumenkoBa T.H. Omnpenenenne XapakTEpUCTUK CBETOBOW BOJIHBI C TMOMOIIBIO
TU(PaKIMOHHON pemeTKH. MeToanuecKue yKa3aHUsl K BBIIOJHEHUIO JTA0OpaTOPHOM
paboThI O PU3KKE AJIA CTYACHTOB TEXHUUECKUX CIEIIMATIBHOCTEN U HAIlpaBJIECHUHN BCEX
dbopm 00yuenus.- MUOU: Konunpuntep BUTHU, 2015.- 20c.

bynasuna E.JI. 3mepenue TeMriepaTypbl paCKaJIEHHBIX TEN C MOMOIIBIO ONTHYECKOTO
nupoMerpa. MeToauyeckre ykKa3aHUs K BBINOJIHEHHUIO J1a0OpaTopHOW padOThl MO
¢u3MKe I CTYACHTOB TEXHUYECKUX CIIELMAIbHOCTEH M HampaBiIeHUH Bcex (opMm
ooyuenus.- MUDU: Konunpunrep BUTHU, 2015.- 20c.

Hukudopos B.B. Buyrpennuii porosddext. Meronuueckue ykazanusi K BITOTHEHUIO
nabopaTopHOil paboThl Mo (pu3uke s cTyaeHToB crnernuanbHoctu 220400.62 ouyHoi
dbopmbl o0yuenust.- MUDOU: Kommunpuarep BUTU, 2015.- 16¢.

PeokakoBa O.I1. Baemnwmit dotosddexr. Metonuueckne yka3zaHus K BBITIOJHEHUIO
nabopatopHOil pabOThI 10 (U3UKE JJIsl CTYJICHTOB TEXHUUECKUX CHEIUaIbHOCTENH BCEX
dbopm 00yuenus.- MUOU: Konunpuntep BUTHU, 2015.- 20c.

HNuTepHer-pecypcesnl

TeopeTnueckas 51 MaTeMaTH4eCKas busnka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

Kypnan Texuunueckoit @usuku http://journals.ioffe.ru/jtf/

cI)I/IBI/IKEl QJICMCHTAPHBIX HaCTHUIL n dTOMHOTI'O Aapa
http://wwwl.jinr.ru/Pepan/Pepan_rus.html

®wusuka u Texnuka [TomynpoBomaukos http://journals.ioffe.ru/ftp/

MarepuajbHO-TEXHHYECKOE o0ecneyeHue y4eOHOM AU CHUIIIMHbI

JlabopaTopuss «ATomMHas W snaepHas (usukay. YdeOnas meOenb, yuyeOHas OCKa,

KOMITJIEKT MYJIbTHMEIUIHOTO 000pYyI0BaHUsI, 000PYyI0BAHUE:

1.  Ycra"oBka mjig usydeHus abcomoTHoro yepHoro tena OIIK -11
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2. JlaGoparopHass  yctaHoBka  «l3ydyenwe  TemrmepaTypHOM  3aBUCHUMOCTH
AJIEKTPOIPOBOIHOCTH METAIIOB U 11/TipoBogHUKOB DIIK -07»

3. Jlaboparopnas ycraHoBka «M3yuenue crmektpa atoma Bogopoaa» HTIL — 22.01.3
B cocTaBe: 3mepurensHas yctaHoBka; HoyTOyk.

4.  YcraHoBKa uid uzydeHust kocmuueckux mydeit OIIK -01

5.  YcTaHOBKa JUIsl ONpENENeHUs UIMHBI Mpo0era yacTull B BO3ayXe (OmpeerecHue
nrHBI ipodera o — gactui) OITK — 03

6. YcraHoBKa JUIsl U3y4eHUs1 pabOThl CUMHTWILIALMOHHOTO cueTunka OIIK — 12 B
cocTaBe: ¥YcTaHOBKa udmepurenbHas; HoyToyk.

7.  VYcranoBka mia uszydeHuss s¢dekra 3eemana OKII -02M -1 B cocrase:
N3mepurenvHas yctaHoBKa; CTaOMIM3UPOBAHHBIN UCTOYHUK nuTanus tum 7805.

8. VYcraHoBka IS ONOpENENICHHS YACNBHOTO 3apsiga »JJIEKTPOHA METOIOM
marnerpona ®KJI — 14

9.  VYcraHoBKa Ui ONpeleeHUs 3apsjia MEKTpoHa ¢ nomoubto 3ddexra HloTTku
OKII-14M -V

10. VYcranoBka «MccimenoBanue razopaspsaagHOro CYETYUKA

11. YcraHOBKa «DKCIEpUMEHTalIbHAs MPOBEpKa 3akoHa [layccona

12.  YcranoBka «/3Mepenue neproja nojypacmajia JoJroKUBYIIErO U30TOMa

13. VYcraHoBKa JUIsl MCCIEIOBaHUS IUIA3Mbl IOJOKUTEIBHOTO CTOJ0A TIICIOIIETO
paspsza MeTo10M 30H10B JIeHrMiopa

14. YcraHOBKa AJisl ONpPEIENICHHS] PE30HAHCHOTO MoTeHuuana merogomM dpaHka u
['epuia B coctaBe: YcranoBka usmeputenbHas; Ociutorpad mapku Mereon 15011

15. ABTOMaTH3UPOBAaHHBIM  (u3nueckuid  OpakTUKyM  «/3yueHue  3aKOHOB
dororddekra u onpenenenue nocrosHHou [lnanka» B cocrase: M3amepurenpHas ycTaHOBKa;
HoytOyxk.

16. ABTOMATHU3UPOBAHHBIN (PU3NUECKH NMPakTUKyM «M3ydeHue TpPEeKOB 4YacTHI[ B
kamepe Buiibconay» B coctase: M3ameputenbHas ycranoBka; HoyTOyxk.

17. VYcranoBka aisg uydenus p -n nepexona OIIK -06

18. ¥YcranoBka ans uzydenus a¢p¢exra Xoima B nomynpoBoanukax OIIK -08

19. JlabGoparopHas ycraHoBka «lccienoBaHne CHEKTPANbHBIX XapaKTEPUCTUK
ONTHYECKOTO U3TYyUEHUSD)

20. JlaGoparopHast ycraHoBKa «M3mepeHHne TeMmiiepaTypbl pacKajJ€HHBbIX Tel C
MOMOILBIO ONITUYECKOTO TUPOMETPA»

21. YcTaHOBKa Uil U3YUYEHUS] DHEPreTUYECKOTO CIEKTPa JIEKTPOHOB (HU3yuyeHue f3 —
paanoaktuBHoctu) GIIK -05

22. Jlabopatopnast ycraHoBka «PaccesHue anbdpa — wyactun BemecTB. OnbIT
Pesepdopna»

23. JlabGoparopnas ycranoBka «ddext Komnrona»

JlabopaTtopust Gu3nku «IIEKTPUYECTBO W MarHeTU3M»: YdeOHas MeOernb, yueOHas
JI0CKa, MEePCOHAIbHBIN KOMIBIOTEP, 000pYI0BaHUE:!

1. Ocmumnorpadp AKUIT 4115

2.  YcranoBka mns wu3ydyeHusi 3BYKOBbIX BOJdH DIIB-03 B cocraBe: ycraHOBKa
u3MepuTenbHas; ocuuiorpadg mapku Mereon 15011
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3. JlaGopatopHblii cTeH] «DNEKTPUUECTBO U MATHETU3M»

4. YcranoBka «V3ydyeHue criekTpa morjomieHus u mnpomyckanus» [1B05-5-2 B
coctaBe: crnektpomerp CVY-1; ckambsi C MOHOXpPOMAaTOPOM U OCBETUTEIEM; HCTOYHUK
MMATAaHUS OCBETUTEIS

5.  TumoBoii KOMIUIEKT onTudeckoro odbopyaosanus «Ceer» ®IIB 05/4 USB

Ocmtorpad Hantek DSO6074 BC

7. YcTaHOBKA JUIsl H3yYCHHS BOJHOBBIX SBJICHUN Ha TOBEpXHOCTH BOABI PIIB-02

8. I'eneparop 3BykoBOIi ['3-1

9. JlaGoparopHas ycraHoBKa «IHIYKTUBHOCTb KaTYyIIIKI»

10. JlaGoparopHas ycTaHOBKa «MarHuTHOE o€ 3eMIIn

11. Oo6opynoBanue «DOU3MPAKTUKYM»

12. Mara3un P 594

13. Marasun émkoctu P5025

14.  Mara3un conpotuieHus P 33

15.  Ocmummorpad ®IT -33

16. JlabGopatopHasi yctaHoBka «OmpeaesieHle XapaKTepUCTUK CBETOBOM BOJIHBI MPU
MOMOIIHN AU(PPAKIIMOHHON PEIIETKI

JUist nexumid ucnoJib3yerca ydeOHas ayaurTopus: ydeOHass MeOenb, ydyeOHas J0cKa,
KOMIUIEKT MYJIbTUMEIUITHOTO 000pyA0BaHUS

Jl1s caMocTosITeIbHON paboThl 00YYaIOIIMXCSI HMEIOTCS .
UuranpHblii 321 ¢ BBIXOAOM B ceTb HMuTepHeT: VYueOHass wmeOeiab, KOMIUICKT
MYJIBTUMEIUMHOTO 000PYI0BaHUS, IEPCOHANIbHBIE KOMIIBbIOTEPHI, MDY

y‘l86H0'MeTOIll’l‘-IeCKI/Ie PEKOMEHAAIHNUA TJIA CTYICHTOB

1. Yka3zanus ny1s npoCiIyIMBaHUs JEKIHAN

[lepen HayanoM 3aHATH BHHUMATEIbHO O3HAKOMUTHCA C YYEOHBIM IUIAHOM
IPOBENCHHUS JIEKIMI U CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

[lepen mocenieHreM OYepEAHON JIEKIUU OCBEKUTHh B MAMSTH OCHOBHBIE KOHUEMUUU
NpOiICHHOTO paHee Marepuana. [loAroToBUTH TMpU  HEOOXOAUMOCTH  BOIPOCHI
npenojasarento. He Hago onacaThcs, YTO BOIPOCH MOTYT OBITh MPOCTBIMH.

Ha nexkuuu ocCHOBHOE BHHUMaHME CJEIyeT yAEIATh He GopMynaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, & COJICPKaHUIO N3YyYaeMBbIX BOIIPOCOB, ONPEIEICHUSM U TOCTAHOBKAM 3a/1a4.

B mpouecce u3ydeHus: JIEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTH YacTO
BO3BpAIllaTbC K OCHOBHBIM IOHATHUAM M METOAaM peleHUs 3anay (37ech BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIh 3HAHUN CTYJICHTOB).

KenaTenbHO MCMOIB30BATh KOHCHEKTHI JIEKIUM, B KOTOPBIX UCIOJIB3YETCS MPUHSTAS
npernoaaBaresieM cucreMa 0003HaYeHUH.

Jlns 6onee moapoOHOro M3ydeHHsI Kypca cliefyeT padoTaTh ¢ PEKOMEHIOBAaHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMHU U BHOBD MOSBIISIOIIMMHUCS UICTOYHUKAMH.

2. YKazaHusd ISl y4acTusl B IPAKTUYECKHUX 3aHATUSIX

[lepen moceunieHneM 3aHATUS YSCHUTh TEMY CEMHHapa U CaMOCTOSTEIbHO H3YYHTh
CBSI3aHHBIE C HEW MOHATHUS U METO/IbI PEILICHUS 3a/1a4.
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[lepen pemenuem 3aady akTUBHO Y4YacTBOBaTh B OOCYXIEHUHU C IpENojaBaTesieM
OCHOBHBIX MOHSTUH, CBI3aHHBIX C TEMOM 3aHATHUS.

B nmpouecce pemeHus 3apad BECTH JUCKYCCHIO C MPEINOJABATENIEM O MPAaBUIBHOCTH
MIPUMEHEHUS METOJIOB UX PEIICHUS.

[Io BO3MOXKHOCTM CAMOCTOSITEJIBHO JOBOAUTH PEIICHUE NpPEAJIaraéMbIx 3aaad Jo
OKOHYATEIBHOIO UTOTA.

B xonme 3aHATHA Tpu HEOOXOIWMOCTH BBIACHHTH Yy TIPEMOJaBaTelisl HESICHBIC
BOIIPOCHL.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pa0OThl HEOOXOUMO pacreyarTarh.

3. Yka3zaHus Juisl BBIOJTHEHUS J1a0OPATOPHBIX padOT

CobOmonarb  TpebOoOBaHUS TEXHMKHM O€30MacHOCTH, JJIsI Yero MpocilyliaTh
HEO0OXOIMMbIE Pa3bsICHEHUS O MPABUIBHOCTHU MOBEACHUS B 1abopaTopuu.

[lepen BbIMIONIHEHHEM JTAOOPATOPHON pabOTHI IPOBECTH CAMOCTOSITENIBHO TOJITOTOBKY
K paboTe U3y4yruB OCHOBHBIE TEOPETUUECKUE TOJIOKEHHS, 3HAHUE KOTOPHIX HEOOXOAMMO IS
OCMBICJICHHOTO BBITIOJTHEHHUS pa0OTHI.

B nporiecce BbINoOJIHEHUST paOOTHI CIAEAYET MOCTOSIHHO OOIIAThCS C MPENo/iaBaTeseM,
HE JIOMyCKas MO BO3MOKHOCTH HENPABUWIbHBIX I€UCTBUM.

OCHOBHBIE pE3yJbTAThl SKCIEPUMEHTOB HEOOXOAMMO 3aUKCUPOBATh B MUCHMEHHOM
BHJIE.

[Ipu cpaye 3adera mo paboOTe MOATOTOBUTH OTYET O MPOJECIaHHOW paboTe, rie
JOJKHBI OBITH OTPa’KEHBbI OCHOBHBIE PE3YJIBTATHI U BHIBOJIBI.

4.Yxa3aHus AJis1 BBITIOJIHEHUS CAMOCTOSITEIbHOM PabOTHhI

[Tonyuuts y npemnopaBaTess 3aJaHUE U CIHMCOK PEKOMEHJIOBAaHHOW JIMTEPATYpHI.
N3ydyeHne TeoOpeTHYECKUX BOIIPOCOB CIIEAYET IPOBOAUTH 10 BO3MOKHOCTH CAMOCTOSATENBHO,
HO MPH 3aTPYAHEHUSIX 00paIaThCs K MPENo1aBaTelo.

[ToaroToBUTH MUCHMEHHBIN OTUYET O TPOJICTaHHON padoTe.

[Ipu BbIMONHEHUM (GPOHTANBHBIX 3aJaHUN MO YCMOTPEHHUIO TMpernojiaBarelis padora
MOXET OBbITh OIleHEHAa 0e3 MHCHhMEHHOr0 OT4YeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIC
BOIIPOCHI, PY YCIIOBUU aKTUBHOM CAMOCTOSITEILHOM paOOTHI.

[ToaAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

Meroanyeckue peKoOMeHIALNH IJIS IpenogaBareJiei

1. Yka3zanus ny1s npoBeAeHUS JEKIUI

Ha nepBoii BBOJHOM JIEKIIMM CENaTh OOIIMA 0030p coaepx aHus Kypca U OTMETUTh
HOBBIE METOJbl M MOJXOJbl K PEIICHUIO 3aJlad, pacCMaTpPUBAaEMbIX B KypcCe€, JIOBECTH [0
CTYJIEHTOB TpeboBaHus Kadeapbl, OTBETUTH HA BOMIPOCHI.

[Ipy moAroToBKE K JEKIIMOHHBIM 3aHATUSAM HEOOXOAMMO TMPOAyMaTh IUIAH €ro
IIPOBENICHUSA, COIAEPKAHUE BCTYIIUTEIBHOM, OCHOBHOW M 3aKIFOUMTEIBHOW YacTH JICKLIWH,
O03HAKOMHUTHCSI C HOBHUHKAMH YYEOHOW W METOAMYECKOW JIMTEpaTyphl, MTyOIHKAIIASIMH
MEPUOANYECKOM TMe€YaTh MO TEeME JEKIMOHHOTO 3aHSATUSA. YTOYHUTH IUIAH MPOBEACHUS
CEMHUHAPCKOI0 3aHATHUSI MO TeMme JeKuuu. llepen u3moKeHHEeM TEKYIEro JIEKIMOHHOTO
MaTepuana HallOMHUTh 00 OCHOBHBIX MTOrax, JMOCTUTHYTBHIX Ha Hpeablaymux Jekuusax. C
TOM 1EeNbI0 337aTh HECKOJIbKO BOMPOCOB AYAUTOPUU M OCYUIECTBUTH BBIOOPOYHBIM
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KOHTPOJIb 3HAHUSI CTYJICHTOB.

B xozie NEKIIMOHHOIrO 3aHsATUS IMpenojaBaTellb JOJDKEH Ha3BaTh TEMY, Y4eOHbIe
BOIIPOCHI, 03HAKOMUTH CTYAEHTOB C NEPEYHEM OCHOBHOW W JIOMOJHUTEIBHON JIUTEPaTyphI
o TeMe 3aHATHA. PackpbiBas cojepkaHHe y4eOHBIX BOIPOCOB, aKLEHTUPOBATh BHUMAHHE
CTYJCHTOB Ha OCHOBHBIX KATETOpHsX, SBICHUSIX U TMpoOIEeccax, OCOOCHHOCTIX UX
NpoTeKaHus. PacKpbIBaTh CYIIHOCTh U COJIEPKAHUE PA3JIMUHBIX TOUYEK 3PEHUS U HAYUHBIX
MOJIXOJIOB K OOBSICHEHUIO TE€X WM UHBIX SIBJICHHUH U IPOIIECCOB.

Cnengyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO IMO3MIMIO [0 CIOPHBIM
TEOpEeTUYECKUM BompocaM. llpuBoauTe mnpuMmepbl. 3agaBaTh MO XOAY HW3JIOXKECHHUS
JICKIIMOHHOTO MaTepuaja PUTOPUYECKHE BOMPOCH U CaMOMY JaBaThb Ha HHUX OTBET. JTO
CIOCOOCTBYET aKTHUBHU3ALIUU MBICIUTEIBHON JESTEIbHOCTU CTYACHTOB, IMOBBIIICHUIO HUX
BHUMAaHMS M MHTEpeca K Marepualy JEKIUU, ee cojepkanuto. lIpemnonaBarens a0mDKEH
PYKOBOAUTH pPAOOTOM CTYJIEHTOB 10 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuarna,
MOTYEPKUBATH HEOOXOIUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN U3ydaeMoi
TE€MbI, 0CO0O0 BBIAEIAA, KaTEropualbHbIA anmapar. B 3akItoYMTENbHOW YacTh JIEKIHMH
HE00X0AUMO C(HOPMYIUPOBATH OOIIME BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COACPKAHUE BCEX
BOIIPOCOB, NIOCTABJICHHBIX B JIEKUUU. OOBSIBUTH IUIAH OYEPETHOTO MPAKTUUECKOTO 3aHSTHS,
JIaTh KpaTKUE PEKOMEHIAIUH MO MOATOTOBKE CTYJEHTOB K ceMuHapy. OnpenenuTb MecTo U
BpEMsI KOHCYJIbTALIMU CTYAEHTaM, MOKEJaBUIMM BBICTYIIUTh Ha CEMUHApE C JIOKJIaJgaMu U
pedepartamu.

Ha mocnegneit nexkuuu yAaenuTh BpeMsl it 0030pa Hanbojee Ba)KHBIX MOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YkazaHus JiJIs IPOBEJICHUS MPAKTUUECKUX 3aHATHI

UeTko 0003HAYUTH TEMY 3aHITHSI.

OO6CyIUTh OCHOBHBIC TTOHSTHUS, CBI3aHHBIC C TEMOMN 3aHITHSI.

B npouecce pemeHus 3agad BECTH JIHUCKYCCHIO CO CTYAEHTaAMH O IPAaBHJIBHOCTH
MPUMEHEHUS TEOPETUUECKUX 3HAHUM.

OTMmeyaTh CTYAEHTOB, HauOOJee AaKTUBHO YYaCTBYIOIIMX B PEHICHUH 3a1ady U
JUCKYCCHSIX.

B KoHIIe 3aHATHS 3a/1aTh ayAUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zanus Juis npoBeAeHus 1a00paTOPHBIX 3aHITHIM.

Cobmronath TpeOOBaHUS TEXHUKU O€30MaCHOCTH U MPOBOJIUTH HEOOXOAUMbBIE
Pa3bACHEHMS O IPaBUIILHOCTH MOBEJICHUS B TaAOOPATOPUHU.

[lepen BbIMOTHEHUEM JIAOOPATOPHOU PAOOTHI MPOBEPUTH CTENEHH TOTOBHOCTH
CTYJICHTOB, HATIOMHUTH ¥ OOCYIUTh OCHOBHBIE TEOPETHUECKHUE TOJIOKEHHUSI, SHAHUE KOTOPBIX
HEO0OXOMMO JIsl OCMBICIICHHOTO BBITIOJTHEHHS pa0oT.

B mporiecce BoinonHeHus paboThI ClIeyeT MOCTOSHHO O0IAThCS CO CTYJACHTaMU, HEe
JIOTTyCKasi IO BO3MOKHOCTH MX HETIPABUJIILHBIX JIEHCTBUM.

TpeboBaTh, YTOOBI OCHOBHBIE PE3YJIbTAThI SKCTIEPUMEHTOB ObLIN 3a(UKCUPOBAHBI
CTyJICHTaMH B MUCHbMEHHOM BHJIE.

[Ipu mpueme 3ayeta o padboTe TpeOOBATh OTUET O MPOJACIAHHON padoTe, T1I€ JOJDKHBI
OBITh OTPaXKE€HbI OCHOBHBIC PE3yJIbTAThl U BHIBOJIBI.

4.Yka3aHus IO KOHTPOJIIO CaMOCTOSITEILHOM pabOThI CTYI€HTOB

57



[To yeMoTpeHuto npenoaaBartens 3aJaHie Ha CaMOCTOSITETIbHYIO pa0OTy MOKET OBbITh
WHIMBUYAIbHBIM WA (PPOHTABHBIM.

[Tpu ncnonb30BaHNY MHAMBHUIYAIBHBIX 3aJaHUI TPEOOBATh OT CTYJEHTA MUCHMEHHBIH
OTYET O MPOJAEIIAHHOM padoTe.

[Tpu npumeHennn GPOHTATIBHBIX 33JaHUN BECTU KOJIJICKTUBHBIE 00CYXIEHUS CO
CTYJECHTaMH OCHOBHBIX TEOPETUUYECKHUX MOJIOKEHUH.

C 1enbio KOHTPOJISl KaYeCTBa BBHIITOJHEHUSI CAMOCTOSITENIbHOM paboThl TpeOOBaTh
WH/IMBHUIYaJIbHBIE OTYETHI (JOMYCTUMO BMECTO MUCbMEHHOTO OTYETa MPUMEHSATD
WH/IMBUYyalbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUODU no
Hamnpasyieauto 09.03.02 MadopmaiimoHHbIE CUCTEMbI U TEXHOJIOTUU

PaGouyto nporpaMmy cocTaBui JIOII. J IToaropuos A.A.

Penensent npodeccop / Yepuosa H.M.
[Iporpamma onob6pena Ha 3aceganun YMKH «HHdopmaiimonHbie CUCTEMBI U

texHosiorum» ot 4.07.2023 roga, mpoTokos NeS.
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