banakoBckuii HKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
«HanuoHanpHbIN UCCIEN0BATEIbCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa « ®usnka 1 ecTeCTBEHHOHAYYHbIE TUCLUIUINHBD)

PABOYAS ITPOI'PAMMA
1o aucuuruimae «Prusukay

HanpasieHusi HOATOTOBKHU
«08.03.01 CtpoutenbCTBO»

OcHoBHas HpO(l)eCCl/IOHaJII)Haﬂ 06p330BaTeﬂbHaﬂ nmporpamMmma
((HpOMBIHIJ'IeHHOG H I'PAKIAHCKOC CTPOUTCIILCTBO»

Kpasnduxanus BoIIYCKHHKA
bakamasp

dopma 00ydeHust
Ounas

banakoBo



Ileab ocBOCHUSI AUCHHUILIMHBI

- (hopMupOBaHKE HABBIKOB M IPHEMOB HAYYHOTO METOa MO3HAHUS;

- obecriedyeHne HEOOXOAMMOIO YpPOBHS 3HAHMM JJIs1 YCBOCHMSI CMEXKHBIX OOLIETEOPETHUYECKHX H
CIIELIMAJIbHBIX KYPCOB;

- BBIPa0OTKA TBOPYECKOI'O MOJIX0/A K PELICHNIO HAyYHO-TEXHUYECKUX 3a/1a4 ¥ Ipo0seM, ¢ KOTOPbIMU
OyaylmemMy CeqUaIiCTy MPUAETCS CTOJKHYTHCS Ha IIPOU3BOJICTBE.

3ana4yy U3y4eHUs TUCLUUIUIMHBL:

- CO3[JaHHE Y CTYACHTOB OCHOB JOCTaTOYHO IIUPOKOW TEOPETHUECKON MOATOTOBKH B 007acTh (PU3HKH,
HO3BOJISIOIIEH OpPUEHTUPOBATHCS B MOTOKE HAyYHOM, TEXHHYECKOH MH(pOpMaluu U odecneuuBaromed UM
BO3MOXXHOCTh HCIIOJIb30BaHUSI HOBBIX (PM3MUECKUX MPUHIMIIOB B T€X OOJACTSAX TEXHHUKH, B KOTOPHIX OHH
CIELUAIN3UPYIOTCS;

- opMHpOBaHUE y CTYICHTOB HAyYHOT'O MBIIUICHHUS, B YACTHOCTH, PABUIBHOCTH MOHUMAHUSI TPAHULL
IPUMEHUMOCTH PAa3JIMYHBIX (DU3MYECKUX IOHATUN, 3aKOHOB, TEOPUH W YMEHMH OLEHMBATh CTENEHU
JOCTOBEPHOCTH PE€3YyJIbTAaTOB, IIOJYYEHHBIX C IIOMOILIBIO JKCIEPUMEHTAIBHBIX WIM MAaT€MaTHYECKHX
METOJIOB MCCIIEOBAHNS;

- YCBOGHHE OCHOBHBIX (PM3MUYECKMX 3aKOHOB M SIBICHUH KIACCUYECKOM M COBPEMEHHOW (hM3HKH,
METO/10B (PM3NYECKOT0 UCCIIE0BAaHUS;

- BbIpa0OTKa y CTYAECHTOB IIPUEMOB M HABBIKOB PEILIEHUS KOHKPETHBIX 3a7auy M3 pa3HbIX 00JjacTeit
(GU3uKH, TOMOTAIONIMUX B JalbHENIIEM CTYA€HTaM pellaTh MPaKTUYECKUE 3aJauu.

- O3HAKOMJICHHE CTYJCHTOB C COBPEMEHHOW ammapaTypoi, BRIYUCIUTEILHON TEXHUKOW U BBIPAOOTKA
HA4aJbHBIX HABBIKOB IIPOBECHUS HAyYHBIX MCCIEAOBAHUN.

Mecto nucuumiaunbl B ctpykrype OOII BO

JucuumuinHa «PU3uKa» U U3ydaeTcsl CTYIEHTaMU Ha IEpBOM rojly 0O0ydeHus B MEPBOM M BTOPOM
ceMecTpax.

[lepevyeHpb TUCIMIIIMH, YCBOEHUE KOTOPBIX HEOOXOAMMO CTYACHTaM AJIs U3ydeHus kypca «Dusuka»
COCTaBJISIOT AUCUMILIUHBL, u3ydaeMble B MOY COILL: «®usuka», «Anredpar, «'eomeTpus».

Teopernueckue 3HaHMA, IOJYYEHHBIE I10 OCBOEHHUIO JUCLMILUIMHBI, SBISIOTCA Oa30BBIMU IS
U3YYEHHUS OCHOBHBIX IUCLUMILUINH, (OPMUPYIOUIMX KOMIIETEHTHOCTHYIO MOJIETb BBIMYCKHHMKA U MPOdUIb
MOJTOTOBKHU.

Komnerennun ody4armerocsi, (popMupyemMbie B pe3yibTaTe 0CBOCHHUS JMCIHIIIHHbI
B nporiecce ocBoeHUs JaHHOM AMCHUIUIMHBI y CTYI€HTa (OPMHUPYIOTCS CIIEAYIOLINE KOMIIETEHINH:

YHHUBEpPCAIbHBIE
Kon Haumenosanune
WNHaukaTophl JOCTHKEHUS] KOMIIETEHIIUN

KOMIIETEHIIMH KOMIIETEHIINH

YK-1 Crniocoben 3-VK-1 3Hate: MeToauku coopa u 00padboTKku HH(OPMALINK;
OCYILIECTBIIATh aKTyaJbHbIE POCCHICKHE U 3apyOeKHbIe HCTOYHUKH HH(pOpMAIUU
MIOMCK, KpUTUYECKUH | B chepe npodeccuoHaNbHON ASSITETbHOCTH; METO]I CUCTEMHOTO
aHaJIN3 U CUHTE3 aHanu3a
nH(popmanuu, V-VK-1 YMmeTh: npuMeHsATh METOUKHY MTOHUCKa, cOopa U
IIPUMEHSITh 00paboTKK MHPOPMALIUH; OCYIIECTBIATh KpUTUUECKHI aHAIIN3 U
CUCTEMHBIN MOJX0J | CUHTE3 MH(POpPMAIUH, TOJIYYEHHON U3 pa3HbIX HCTOYHUKOB
JUIS pellieHus B-VK-1 Bnanets: Mmerogamu noucka, coopa u o6padoTku,
IIOCTABJIEHHBIX KPUTUYECKOTO aHaJIM3a U CUHTE3a MHPOPMALIUU; METOIUKOM
3a/a4y CHUCTEMHOTI'0 IOJIX0JIa /JIsl pEelIeHHsI IOCTaBICHHbIX 3a/1a4

VYKE-1 Crnocoben 3-YKE-1 3HaTh: OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
HCII0JIb30BATh JUCLUIUIMH, METOABI MAaTEMaTUUECKOTO aHAIIN3a U
3HAHUS MOJIETTUPOBAHUS, TEOPETUYECKOTO U SIKCIIEPUMEHTAIILHOTO
€CTECTBEHHOHAYYHBI | UCCIIEJOBAHMUS
X JUCIUIIIMH, V-VKE-1 ymeTs: UC0JIb30BaTh MATEMATHYECKUE METO/IbI B
IIPUMEHSITh METO/IBl | TEXHUUYECKUX MPUIIOKEHHSIX, PACCUMTHIBATE OCHOBHBIE YHCIIOBBIE




MaTeMaTHu4ICCKOIo
aHaJIu3a 1
MOICIINPOBAHUA,
TCOPCTUUCCKOTO U
OKCIICPUMCHTAJIBHOT
O UCCJICIOBAaHUs B
IIOCTAaBJICHHBIX
3agadax

XapaKTEPUCTUKHU CIyYalHBIX BEJIMYUH, PEIIATh OCHOBHBIC 3aa4X
MaTeMaTHHGCKOﬁ CTaTUCTHUKHU, pemaTb TUITIOBBIC paC‘IeTHBIe
3aJ1a9u

B-VYKE-1 Bnagers: MeTOJaMH MaTEMAaTHYECKOTO aHAJIM3a U
MOJICTTUPOBAHUS; METOJIJAMH PEILICHUS 3a/1a4 aHAJIM3a U pacyeTa
XapaKTePUCTHK (PU3NISCKUX CUCTEM, OCHOBHBIMU MPHUEMaMHU
00pabOTKH AKCIIEPUMEHTATIBHBIX JIAHHBIX, METOJaMHU PaOOTHI C
MNPUKIaJHBIMHA IPOrPaMMHBIMHU IPOAYKTaMHU

VKII-3

CnocobeH cTaBUTh
cebe
o0Opa3oBaTeNbHbIC
LeJH, TT0]T
BO3HUKAOIIINE
KU3HEHHBIC 3a]1a4H,
mo0UPaTh CIOCOOBI
pEelIeHus U CpeacTBa
pa3Butus (B TOM
qHCle C
HCIOJIb30BaHUEM
UG POBBIX CPENICTB)
ApYTrux
HEO0OXOJUMBIX
KOMIIETEHIINH

3-YKI-3 3uaTh: OCHOBHBIE pUEMBI 3(P(PEKTUBHOTO yIpaBIeHUS
COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOIUKH CAaMOKOHTPOJIS,
CaMOPa3BUTHUS U CaMOOOpa30BaHUs Ha MPOTSHKEHUHU BCEH )KU3HU C
UCIOJIb30BaHUEM LU(POBBIX CPENICTB

V-VKI-3 YMmerb: 3¢ (eKTHBHO TNIAHUPOBATh U KOHTPOJINPOBATH
COOCTBEHHOE BpEMs, UCII0JIb30BaTh METO/Ibl CAMOPETYJISILINY,
CaMOPAa3BUTHUS U CaMOOOYUEHUS B TEUCHUE BCEU KHU3HH C
UCIOJIb30BaHUEM LU(POBBIX CPENICTB

B-VKII-3 Brnagets: MeTogamu ynpaBieHus: COOCTBEHHBIM
BpPEMEHEM, TEXHOJIOTUSIMH ITPHUOOPETEHNUS, UCIIOIb30BAHUS U
OOHOBJICHHSI COLIMOKYJIBTYPHBIX M ITPO(ECCHOHATBHBIX 3HAHUM,
YMEHUH, U HaBBIKOB; METOIMKAMHU CAMOPA3BUTHUS
camM0o00pa30BaHMs B TEUEHUE BCEH )KU3HU C MCII0JIb30BaHUEM

M (ppPOBBIX CPEACTB

obmenpodeccCuoHaIbHBIC

Kon HanmenoBanue
WHaukaTopsl JOCTHKEHHUSI KOMIETEHIIUH
KOMIIETEHINH KOMIIETEHIMH
OIIK-1 CnocobeH pemtars 3anaun | 3-OIIK-1 3HaTh: OCHOBBI TEOPETUYECKUX U MTPAKTUUECKUX

npodeccnoHanbHOM

JACATCIIBHOCTH HA OCHOBEC

HUCIIOJIB30BaHUA
TCOPCTUYCCKUX U
MMPAKTUYICCKUX OCHOB
C€CTCCTBCHHBIX U
TCXHUYCCKUX HAYK, a

TaKXXE MaTEMAaTHYCCKOT'O

arrapara

€CTECTBEHHBIX U TEXHUYECKUX HAYK
V-OIIK-1 YMmeTs: pemiaTs CTaHIapTHHIE
npodeccuoHaIbHbBIC 3a/1a41 C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX 1 OOLLIEMHKEHEPHBIX 3HAHU,
METOJI0OB MaTEMaTUYECKOTO armapara

B-OIIK-1 Bnaners: HaBbIKaMH peIICHUs CTaHAAPTHBIX
3aj71a4 Npo(ecCHOHANTBHOM NesATETbHOCTH HA OCHOBE
MCIOJIb30BAaHUsI TEOPETUUECKUX U MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U TEXHUYECKUX HAYK, a TAKKE
MaTEeMaTHYECKOro anmnapara

33[[3‘-11/1 BOCIIMTAHUS, P€AJITU3YEMBIC B pPaMKaX OCBOCHUA TUCHUIIJINHBI
B mponecce OCBOCHU JaHHON JUCLMILIMHEI PCATU3YIOTCA CICAYIOIINC 3a1a491 BOCIIUTAHUSA!

HanpasJiienue
/uenun

Co3nanue
yCJ10BUIA,
o0ecreYnBaOIIUX

Hcnosb3oBanue
BosJjieuenue B
BOCIIUTATEJIbHOI0
N Pa3HOILIAHOBYIO BHEY4eOHYI0
NMOTEeHHAJIA y4eOH O
AeATeJIbHOCTh
AU CHUILTHHBI

EcrecTBeHHOHAYYHBIH 1 001enpodeccHnoHaTbHBIN MOTYIIN

[Tpodeccuona
JBHOE U
TPY/IOBOE
BOCIIUTAHUC

- (hopmupoBaHue
KYJIBTYpBI
HCCIIEI0BATENBCKO
W 1 MH)KEHEPHOU
JeSATeIbHOCTH
(B16)

Hcnons3oBanne 1.Opranusanus Hay4HO-
BOCIHUTATEIHHOTO MOTEHIIMANA | MPAKTUYECKUX KOH(GEpeHLIUH U
JTUCLUIUINH BCTPEY C BEAYIINMHU

CIIEIUATIMCTaMU TPEATPUATHIA
ropoJa U BET€paHaMH aTOMHOM
OTPACIIH.

npodeccnoHaTbHOTO MOIYJIS
11 GOPMHUPOBAHUS
HWHXXCHCPHOI'O MBIIIJICHUSA U




HMH)KEHEPHOU KYyJIBTYpBI 32
CYET NMPAKTUYECKUX
CTYJEHUYECKHUX UCCIIEJOBAaHUM
COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MPOEKTHOM JESATEIbHOCTH
CTYJEHTOB IO pa3paboTke u
ONTUMHU3ALNH
TEXHOJOTHYECKUX CHCTEM,
CBA3aHHOM C pelICHUEM
pEaNIbHBIX MTPOU3BOJICTBEHHBIX
3a/1a4; IPOXO0KJICHUS Yepe3
pa3zHooOpa3HbIe UTPOBBIE,
TBOpYECKHE, (pecTUBAIBHBIC
(hopmbl, TpeOyromuye aHaau3a
CJI0KHOI'O 00BEKTa,
MMOCTAHOBKH OTHOCUTEIIBHO
HEro mpeoOpa3oBaTEIbHBIX
3a/1a4 JUIsl UX ONTUMaIbHOTO
pelIeHus.

2. OpraHu3zanus 1 poBeIeHUE
MPEIMETHBIX OJMMITHA U
y4acTHe B KOHKYpcax
npodeccrnoHaIEHOTO
MacTepCTBa.

3.YuacTue B €XeroHbIX aKIusix
CTYACHYECKHX CTPOUTEIIbHBIX
OTPS/IOB.

CTpykTypa u coaep:kanue y4eOHOM M CIUIIIMHBI
Jucnumimza npenojaercst cTyaeHTam B 1,2-om cemectpax. OOmiasi TpyAOEMKOCTh JUCHUIUIMHBI
COCTaBIISIET 8 3aUETHBIX eIUHMIL, 288 ak. gaca.

Kanennapublii mian

Ne | Ne HaunmenoBanue paszaena Bunel yueOHoit nestenbHocTH | ATTectauus | MakcuMaiabHBIN
P (Tembl) (dac.) pasuena OaJi 3a paszen
a e JUCLATIIINHBI (popma)

3 M o g
o)
bl BI = =
e © 2
S S S
1 ° S o E
o = o = &)
a S 581 8| & &
aa) = = = Q
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 11 OcHOBHbIE NIOHATHUSA U 6.5 1 0.5 1 4 T1 25
onpezeneHus GU3NKu
1.2 | Mexanuka Herotona 6,5 1 0,5 1 4
1.3 | 3akoHBI cOXpaHEeHUs 9 2 1 2 4
14 Kunemaruka n nuHamuka 20 4 4 5 10
TBEPJIOTO Tela
1 1.5 | PensruBucrckas mexanuka | 14 4 - 1 9
1.6 | MonekynsipHas ¢pusuka 17 4 2 1 10
1.7 | OcHOBBI TEPMOJAMHAMUKHI 18 4 2 2 10
2 2.1 | OCHOBBI JIEKTPOCTATUKU 17 4 2 2 9 T2 25
29 MarnuTocraruka B 18 4 5 5 10
BaKyyM€ M B BEIIECTBE
23 VYpaBuenus Makcsenna 18 4 5 5 10
KBasucranmonapHsle TOKU
Bu npomMe:KyTOYHOI aTTecTAllNU 144 | 32 | 16 | 16 | 80 €] 50




2 cemecTp

3 31 KoiebarensHOE IBIKEHUE. 16 4 5 5 10 T3 30
CriekTpaabHOE Pa3JIOKECHHE
KuneMarnka BOJHOBBIX

3.2 16 4 2 2 10
IIPOLIECCOB
WNuTtepdepenmus u

3.3 | mudpaxius BOJH. 16 4 2 2 10
DnemeHThl Oypbe-ONTHKH.

34 KBanToBas onruka u 16 4 5 5 10
teopusa bopa.

35 OCHOBBI KBAaHTOBOM 16 4 5 5 10
MEXaHUKHU

3.6 | ®usuka aToMOB 1 MoJieKyn | 16 4 2 2 10

4 4.1 | AtomHOE 1pO 16 4 2 2 10 T4 20

SInepHbIe CUITBI U SIICPHBIC
4.2 | peakuuu DIleMEHTapHbIC 16 4 2 2 10
YaCTHIIBI

By npoMexxyTo4HOH arTecTanuu 144 | 32 | 16 | 16 | 80 €] 50

UTOI'O | 288 | 64 | 32 | 32 | 160

* - COKpalIeHHOEe HaUMEHOBaHHUE (POPMBI KOHTPOJIS

** - cymMMa MakCHMaJbHbIX OaJIJIOB JO/DKHA ObITh paBHa 100 3a cemecTp, BKIItOYast 3a4eT
U (Un) 3K3aMeH

CokpallieHHOe HauMEeHOBaHHe ()OpM TEKYIEro KOHTPOJIsl U aTTeCTAllUU Pa3/IeioB:

O0o3HaYeHNE ITo1HOE€ HAMMEHOBAaHHUE
T TectupoBanue
] DK3aMeH

CoaeprkaHue JICKIIHOHHOI0 Kypca

TeMbl JIeKIHH. Bcero Yaebuo-
MeTOANYeCKoe
Bonpocel, oTpadaTsiBaeMble Ha JIEKIUH 4acoB oecmeyenme
1 2 3

OCHOBHbBIE IOHATHS U OTIPEJICIEHUS] (PU3UKH. 1 Ou [1-7]
[Mpeamet dusuku u e€ onpenencHue. CBs3b ¢ APYTUMH HAyKaMHU. JU [8-17]
[Ipocreitmne Moaenn MexaHudecKkor cucrteMbl. CucreMa oTcuera u CucTeMa NP [36-39]
KoopauHatT. KuHemaTuueckue BeTUYUHBL: paguyc-BEKTOP, IepeMELICHUE,
CKOPOCTbh, YCKOPEHHE, MYTh.
Mexanuka HproToHa. 1
NuepuunanpHas cucteMa orcuera v rnepsblid 3akoH Herotona. [lonsTue
CHUJIbI, IPABUJIO CJIIOKEHUS cuil. Bropoii 3akoH HetoToHa. TpeTuii 3akoH
HeroToHa 1 3aK0H coOXpaHEHUsI UMITyJbca. [ paHuLbl NPUMEHEHHS 3aKOHOB
Herorona. [IpumMeps! penienus 3aay.
3aKOHBI COXPAHEHMUS. 2 Ou [1-7]
O6m1ast popMyIHpOBKa 3aKOHA COXPAHECHHS UMITYJIbCa B MEXaHUKE. JIN [8-17]
Mexanuueckasi pabora. Kunerndeckas sueprus. [loreHnnanbHas SHEpTUs. WP [36-39]
3aK0H COXpaHEHHUsI MEXaHUYECKON YHEPTHUH.
KunemaTtuka v InHaMHKa TBEPAOTO Teja. 4
AGcomoTHO TBepoe Teno. [locTynaTenbHOE U BpamaTeIbHOE IBHKCHHS
TBEPJOTO Tesna. MOMEHT CUIIbl. Y CIIOBHE PAaBHOBECHS TBEPAOIO TENa.
MomeHT uHepIMu TBEPAOTO Tejla U MpUMEpPHI ero pacueta. OCHOBHOE
ypaBHEHUE AUHAMUKH BPAIIATEIbHOTO ABUKEHUSI TBEPAOIO TeNa,




MMEIOIIETO (PUKCHPOBAHHYIO OCh BpallleHHs. MOMEHT UMIysbca U 3aKOH
COXPAaHEHHUs MOMEHTA uMnyinca. LleHTp nHepuuu TBEpAOro Tena.
CpaBHeHME IBU>KEHUS TBEPJIOTO Teja C IBUKEHHEM MaTepUAIbHOM TOUKHU

OCHOBBEI PEIIITUBHUCTCKON MEXaHUKH.

[Ipunuun otHOocuTeNnbHOCTH B MexaHuke. [locTynarel Teopuun
OTHOCUTEILHOCTH. CJIEICTBUS TEOPUU OTHOCHTEIILHOCTH. B3anmMocCBsI3b
MacChl U YHEPTHUU.

MounekynspHas dhuzuka.

OrnpezenieHne CTaTUCTUYECKOTO M TEPMOAMHAMUYECKOIO METOOB
M3Y4YEHHUS] MAKpPOCKOIHUYECKUX TeN; UX JOCTOMHCTBA W HEIOCTATKH.
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHYECKON TEOpHH.
Omnpenenenue uaeaIbHOro rasa. ['paHuIbl IPUMEHUMOCTH MOJIEIH
ujeanbHoOro rasa. Temneparypa u JaBjieHHE C TOYKH 3PEHHS
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. [lpumep miist oaHOATOMHOTO
UJEAIBHOTO ra3a. Y paBHEHHUE COCTOSIHUS UI€aIbHOIO ra3a (ypaBHEHUE
Kianeiipona-Menpeneena) .

OCHOBBI TEPMOJINHAMUKH.

OcHOBHBIE MIOHATHSA TEPMOAMHAMUKY; TEILIONEpeadya U €€ BHJBI.
[lepBbiii 3aKOH TepMOAMHAMUKH. 30TepMHUUECKUii, N30XOPHBIH, N300apHBIi
IpOLeCChl; X U300paxkeHue Ha P-V-auarpamme. Annabatndeckuii
IIPOLIECC U €T0 ypaBHEHUE. BTOpoil 3aKOH TEepMOAMHAMUKH. DHTPONHUS U €€
craructuyeckuil cMmbici. [{ukn KapHo uneanbHON TEIIOBOM MalIMHBI U €T0
K. IT. JI.; rpadmdeckoe n3oOpaxeHune paboThl 32 OJIMH UK HICATBHON
TEIJIOBOM MalllUHBI.

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

OCHOBBI JIEKTPOCTATUKH.

DNEeKTPUYECKUM 3apsii U €ro CBOMCTBA. DIEKTPUUECKOE MOJIE U €ro
xapaktepuctuku. Teopema ["aycca s anekrpudeckoro nosist. [IlpoBogHuk B
AIEKTPUUYECKOM 10JIe. DHEPIUs JIEKTPUUECKOrO MOJIs, 3a[1aCEHHOIO B
KoHJleHcaTope. Jlunosb B anekTpruyeckoM mnosie. [lomsipusaiius qudjieKTpuKa.

MarsurocTaTtuka B BaKyyM€ U B BEHIECTBE.

3akoH AMriepa JUIsl B3aUMO/IEHCTBHUS AJIEMEHTOB TOKA. 3aKOH
buo-Casapa-Jlamutaca. IIpumepsl pacueTa MarHUTHOTO IOJIS
JUISL KpYTOBOT'O BUTKA C TOKOM U O€CKOHEUHO JITTMHHOTO
IPSIMOJIMHEMHOIO TPOBOAHUKA. MarHeTUKH U UX BUJIBI.

YpasHenusa Maxkcsesuia.

¢dopMe. MarepuaiibHble ypaBHEHHUS.

KBasucranmoHapHble TOKH.

Omnpenenenne KBa3UCTAIIMOHAPHOTO TOKA. [IprmMepsr
KBa3HCTAI[MOHAPHBIX TOKOB, Ipaduueckas HHTEpIpeTalus
XapPaKTCPUCTHK JAHHBIX TOKOB ITPH ITOMOINH METOAA
BEKTOPHBIX JTHArPaMM.

SBiIeHME DIIEKTPOMAarHUTHOW UHAYKIUHA, UHAYKTUBHOCTb, CAMOMHIYKIHUA. TOK
cMeleHusl. YpaBHeHUs MakcBeijla B HHTETpaibHOW (opme, TIocKas
DIEKTpPOMArHuTHasE BOJHA. YpaBHeHUss MakcBemna B nuddepeHInanbHoM

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

Hroro

32/10

KonebarenpHoe JABWKCHUC.

KoJe0aHui. Cnoxenue Kose0aHuH, METOJ
Matematnueckuid U puzndeckuit MasTHUK. KonebareabHbI KOHTYD.
CHeKxTpanbHOE Pa3I0KEHUE .

DU3NYECKUI CMBICI CIEKTPAIILHOTO pasyioxkeHus. Teopema Dypee.

Bunsr konebanuii. ['apmMoHmueckue KojeOaHUS Kak NPOCTEHIIUN BHI
BEKTOPHBIX|
nuarpaMm.l’'apMOHMYECKUI M aHTaPMOHMYECKUI OCHMILIATOP U MX IPUMEPHL.

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




[Tpumeps! paznoxenus Oypbe Ha KOHKPETHBIX (PUIUUECKUX MPOIECCax;
KoJIeOaHUS CTPYHBI.
KunemaTnka BOJIHOBBIX IPOIIECCOB. 4 O [1-7]
Bunbl BoJIH 1 UX XapakTepUCTUKU. [lonepeynslie U MPOAOIbHBIE BOJIHBI. JU [8-17]
BosiHOBOE ypaBHEHHE IJIOCKOM YIIPYTOM M TIIOCKOM AJIEKTPOMAarHUTHOM WP [36-39]
BOJIHBI; PE3YJIbTAT PELICHUS JAHHOI'O YPAaBHEHUS] — YPAaBHEHHUE BOJIHBI.
Hurepbepenums u audpakiiys BOJIH. 4
KorepentHocTh. CrojkeHue KojaeOaHuW JUIsl IBYX KOT€pEHTHBIX UCTOYHHKOB.
Wntepdepenus Ha ToHKUX rieHkax. [lpuamun [toiirenca-®dpenens. 30HbI
Openens. [Ipumepst mudpaknuu. Judpakunonnas pemerka. EcTrecTBeHHBIN U
MOJISIPU30BAHHBIN CBET.
DJiIeMEHThI DYpbe-ONTHKH.
[IpencraBienue rapMOHUYECKUX KOJIEOAHUI B KOMILIEKCHOM IIIOCKOCTH.
Pan @ypse u uarerpan Oypee.
KBanToBas onrtuka u teopus bopa. 4 OU [1-7]
TemnoBoe n3nmyueHue 1 3aKOHBI U3TyUCHHS A0COIIOTHO N [8-17]
gyepHoro Tena. PoToHsl, nocrostuHas [lnanka u hopmyna HP [36-39]
[Inanka A7s MIOTHOCTH U3TY4YE€HUS a0COTIOTHO YEPHOTO Tena.
BbopoBckast Teopusi aTOMOB.
OCHOBBI KBAHTOBOW MEXaHUKH. 4
KopnyckynsipHO-BOJIHOBON Jyanu3M Marepud. [IpuHIMI HEONPEAEIEHHOCTH.
KBaHTOBBIE COCTOSIHMSI W [PUHLMI CyNeprno3uuuu. BpemeHHoe wu
ctanoHapHoe ypaBHeHus lllpenunrepa. Omnepatopbl pU3NUYECKUX BEJIUYMH.
KBanToBaHue sHeprum u sHepreTuueckuil cnektp. lIpocreiimue 3amaun
KBAaHTOBOUW MEXaHUKHU.
Pu3uKa aTOMOB U MOJIEKYJI. 4 OU [1-7]
Atom Bogopona B Teopuun lpeaunrepa. [lepuoandeckasi cuctema 3J€MEHTOB JU [8-17]
MenpaeneeBa.  MoJiekynbl, THIBI CBSI3€M B MOJIEKYJIAX, MOJEKYJSPHbIE NP [36-39]
cneKkTpbl. JIazeppl. DeMeHThl 30HHON TEOPUH TBEPAOIO TeNa.
ATOMHOE SIpO. 4
CocTaB aTOMHOTO Si/Jpa U €ro XapakTepucTUKU. Macca 1 SHeprust CBsI3U sJiep.
[Mpobnemsl mocTpoenus Tteopuu sapa. KamembHas mopmens. O6onouedHas
MOJIENb.
SnepHble CUIIbL U SIACPHBIE PEAKIIUU. 4
SAnepubie cuiibl. PagnoakTHBHOCT. 3aKOH paIMiOaKTUBHOTO pacmaja.
SnepHble peakuu.
DJIEMEHTAPHBIE YAaCTHUIIBI.
Knaccudukanus snemenTapHbIx yacTuil. OCHOBBI COBPEMEHHOTO
€CTECTBO3HAHHS.
Hroro 32
IlepeyeHb MPAKTHYECKUX 3AHATHI
Tema npakTuyeckoro 3anaTusa. Bornpocel, Bcero Yaebuo-
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATUH YaCcoB “:)%Te(;i::z“:;oee
1 2 3
Mexanuka HeroTOHA. 2 OU [1-7]
[TonsATHe cumbl, MpaBuUIIo cioxeHus cuil. Bropoit 3akoH HeroToHa. 3akoH T [8-17]
COXpaHEHHUs UMITyJbca. ['paHulbl MpUuMeHeHus 3akoHOB HbroToHA. 1P [36-39]

[Ipumeps! pemienus 3anad




3aKOHBI COXpaHEHU.
Mexanunueckasi pabora. Kunerndeckas sueprus. [loreHnmnansHas
SHeprus. 3aKOH COXpPaHECHHUSI MEXaHUUYECKON SHEPIUH.

KnHeMaTHKa ¥ JHHAMHKA TBEPJIOTO TeIa.

MoOMEHT cuiibl. Y CIIOBHE paBHOBECHS TBEPJIOTO Tejila. MOMEHT MHEPLIMU
TBEPJIOTO TeJa U MpUMeEpHI ero pacyeta. OCHOBHOE ypaBHEHUE
JUHAMUKH BpallaTeIbHOIO IBUKEHHUS TBEPAOTO TEja, UMEIOIIETO
(UKCUPOBaHHYIO OCh BpalleHusi. MOMEHT UMITyJIbCa U 3aKOH
COXpaHEHHUs MOMEHTa umiyJibca. LleHTp nHepuuu TBEpAOro Tena.
Pemenue 3amau.

MonekyngpHas GU3MKa.

Omnpenenenre uaeaabHOro rasa. Temneparypa u AaBJI€HUE C TOYKH
3peHusi MOJEKYIspHO-KUHEeTH4Yeckoi Teopuu. [Ipumep ans
OJIHOATOMHOT'0 UJICAJIBHOT'O Ta3a. Y PaBHEHHUE COCTOSHUS UAEATBLHOTO
raza (ypaBHenue Kiameiipona-MenzeneeBa).Pemenne 3amau.

OCHOBBI TEPMOJAMHAMUKH.

OcCHOBHBIE NIOHATUSA TEPMOJAMHAMUKH; TEIUIONEpENaya U €€ BUIBL.
N3oTepmuueckuii, ”30XOPHBIM, H300apHbIM MPOLECCHI; UX
n3zobpaxenue Ha P-V-nuarpamme. AnuaGaTHuecKuil MpoLece U ero
ypaBHeHue. [{uki KapHo uaeansHol TeroBor MamuHsel 1 ero K. I1.
J1.; rpaduueckoe nzodpakeHue paboThl 3a OJUH LIUKJI UJI€aIbHON
TEIJIOBOM MAalllMHBI.

OCHOBBI 3JIEKTPOCTATUKH.

DNEeKTPUYECKUM 3apsii U €ro CBOMCTBA. DJIEKTPUUECKOE MOJIE U €T0
xapaktepucTtuku. Teopema ["aycca /it 371€KTpUUYECKOTO MOJIS.
[IpoBOIHUK B AMEKTPUUECKOM IOJIE. DHEPTHUSI DIEKTPUUECKOTO OIS,
3aMmaceHHoro B KoHJieHcaTope. JIunosib B 2IEKTPHUECKOM TMOJIe.

MargurocTtaTika B BAKYVYMC€ U B BCHICCTBC.

3akoH AMIiepa Jjisl B3aUMOJICHCTBUS DJIIEMEHTOB TOKa. 3akoH buo-
Casapa-Jlannaca. 12. [Ipumepsl pacyeTa MarHUTHOTO TIOJIS JAJIS
KpPYTrOBOT'O BUTKA C TOKOM U OECKOHEYHO JTMHHOTO MPSIMOIMHEHHOTO
IIPOBOJIHUKA.

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

YpaBHeHus MakcBeina.

SIBneHUE IIEKTPOMAarHUTHON MHAYKIIMHY, HHIYKTUBHOCTh, CAMOMHTYKIIUS.
YpaBHeHus: MakcBenia B UHTErpajibHON opme, TTocKast
AIIEKTpOMAarHuTHas BoJiHa. YpaBHeHus: MakcBesuia B AugdepeHnnanbHon
dopme. MartepuaibHble ypaBHEHHUS.

KBasucranmoHapHbIE TOKH.

Omnpenenenne KBasucTallMOHapHOro Toka. [Iprumepsl
KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckas HHTEpIpeTaIHs
XapaKTEPUCTUK JaHHBIX TOKOB IIPU IIOMOIIY METOa BEKTOPHBIX
JMarpaMM.

Bcero

16

KonebarenbHoe JIBUKEHUE.

Bunet konebannii. CrnoxxeHue kojiebaHui, METOJT BEKTOPHBIX JHarpamm.
lMapMoHMuYecknii 1 aHTAPMOHUYECKUI OCHMIUIATOP U UX IPUMEPBHI.
Matematuueckuii U ¢puznyeckuit MasTHUK. KonebareabHbI KOHTYD.
CrieKTpanbHOE Pa3sIoKEHHUE .

[Tpumeps! paznoxenus Oypbe Ha KOHKPETHBIX (PU3UUECKUX
npoleccax; KojaeOaHus CTPYHBI.

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




KnHeMaTnKa BOITHOBBIX IIPOLIECCOB.

Bunsl BostH 1 ux Xapakrepuctuku. [lonepeuynsie n
IIPOJOJIbHBIE BOJIHBL. BOJIHOBOE ypaBHEHHE IIIOCKON
YIPYTOM U INIOCKOM JIEKTPOMAarHUTHOM BOJIHBL; PE3YJIBTAT
pELICHNs JAHHOTO YPAaBHEHUS — YPABHEHHUE BOJIHBI.

Wurepdepenins u audpakiiys BOIH.

KorepeatHocTh. ClioxkeHHE KOIeOaHUH IS ABYX KOTEPEHTHBIX
UCTOYHUKOB. MHTepdhepenus Ha Tonkux mieHkax. [Ipunnun [roiirenca-
Openens. 3onbl Openens. [Ipumepsr nudpakmun. udpakinuonnas
peuieTka. ECTECTBEHHBIN U MOJISPU30BAHHBIN CBET.

DJIeMEHTHI DYpbe-ONTUKH.

[IpencraBnenne rapMOHUYECKUX KOIeOaHUN B

KOMIUIEKCHOM m1ockoCTH. Psin dypre u unrterpain Oypre.

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

KBanToBas ontuka u reopus bopa.
TennoBoe n3myyeHHUe U 3aKOHbI U3ITy4eHUs a0COIIOTHO YEPHOI'O Tea.
bopoBckast Teopust aTOMOB.

OCHOBBI KBAHTOBOM MEXaHHUKH.

[Mpunuun HeonpeneneHHOCTH. KBaHTOBBIE COCTOSIHUS M TIPUHIIUTI
cynepro3uiuu. Bpemennoe u craimonapuoe ypasuenus llpeaunrepa.
Omneparops! pusndeckux BeandrH. KBaHTOBaHUE SHEPTUU

Y SHepreTuueckuii crektp. IIpocreitme 3agaun

KBAaHTOBOM MEXaHHKMU.

®Pu3nka aTOMOB U MOJIEKYJL.

Atom Bojoposna B Teopuu lpenunrepa. [lepuoauueckas cucrema
neMeHTOB MeHieneeBa. MoJIEKyIIbl, TUIIBI CBSA3E€H B MOJIEKYIIAX,
MOJIEKYJISIPHBIE CIIEKTPBHI.

Jlazepsl. DneMeHTHI 30HHOM TEOPUH TBEPAOTO TENA.

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

ATOMHOE A1pO.
CocTaB aTOMHOTO sJIpa U €ro XapaKTePUCTUKH.
Macca u sHEprus CBs3HU A1ep.

SlnepHble CHIIbI U S/IEPHbIE PEaKIIUH.

SnepHsle cuiibl. PainoakTUBHOCTS.

3aKOH paIM0aKTUBHOTO pacnajaa. SjaepHble peakuuu
DJIEMEHTAPHBIE YACTULIBI.

Knaccudukanus sneMeHTapHbIX YaCTHII.

OCHOBBI COBPEMEHHOT'O €CTECTBO3HAHMUSI.

Bcero

16

IlepeyeHnb J1abopaTOpPHBIX padoT

HaumenoBanue j1aboparopHoii padorsl. 3axanus,
BONPOCHI, 0TpadaTbiBaeMble HA J1a00PATOPHOM 3aHSITUM

Bcero
4acoB

YyeoHo-
MeTOANYecKoe
odecreyeHue

1

3

BBogHoe  maGopaTropHoe — 3aHATHE, HMHCTPYKTaX IO  TEXHHKE

0€30MaCHOCTH
Jlabopamopnasa paboma «OrnpeneneHre CKOPOCTU MU HPU MOMOIIH

0AJUTUCTHYECKOTO MasITHUKAY.

Mexannka HproTOHA. 3aKOHBI COXPAaHEHHS.
OOmast ¢GopMynHpOBKa 3aKOHA COXpPAHEHUS HUMITYJIbCa B MEXaHUKE.
Mexanunueckas pabota. Kunernueckas sneprus. [loTeHuuansHas 3Heprusi.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

OM [1-7]
TV [8-17]
MY [18-35]
P [36-39]




Jlabopamopnasa paboma «V3ydeHne BpaaTeaIbHOTO IBUKEHUS.
KunemaTtuka u JMHaMuKa TBEpJAOTO Tejaa. MOMEHT MHEpPLUU TBEPIIOTO
Tena U 1npuMmepbl ero pacuera. OCHOBHOE ypaBHEHHE JIMHAMUKH
BpAIIaTeIbHOTO JBIDKEHHSI TBEPAOTO Teja, UMEIOMIEro (hPUKCHPOBAHHYIO
OCb BpallleHHus. MOMEHT HMIIyJIbca M 3aKOH COXPAaHEHHUS MOMEHTa
MMITYJIbCA.

Jlabopamopuas paboma «®U3NUECKUI MASTHUK.

KunemaTtuka u JMHaM#Ka TBEPJIOTO Teja. MOMEHT MHEpPLUUU TBEPAOIO
Tena U 1npuMmepbl ero pacuera. OCHOBHOE ypaBHEHHE JIMHAMUKH
BpAIaTEIFHOTO JBMKCHHS TBEPIOTO Telld, UMEIONIero (UKCHUPOBAHHYIO
0Cbh BpallleHUS

Jlabopamopnas ~— paboma «V3ydeHHe TEPMOIMHAMHYECKUX CBOWCTB
Bo3/1yXxa Ha ocHOBe omnpenenacHust Cp/Cy .

MounekynsipHas ¢usuka. OCHOBHBIE  TOJIOKCHHUS  MOJICKYJSPHO-
KnHeTndeckoi Tteopuu. OmpezeneHue HaealbHOro rasza. Temmeparypa u
MaBJIieHWE C TOYKHM  3pPEHUS  MOJIEKYJISPHO-KUHETUYECKOU TEOPUH.
YpaBHeHHE COCTOSIHMS HIeanbHOro rasza ( ypaBHenue Kianeiipona-
Menneneena ).

W [1-7]
T [8-17]
MY [18-35]
1P [36-39]

Jlabopamopnasa  paboma «3yueHue TEPMOAMHAMHUYECKUX CBOICTB
BO31yxa Ha ocHOBe onpeneneHus Cp/Cy .

OcHOBBI __TepMmojauHaMuKu.  [lepBblidi  3aKOH  TEpPMOJUMHAMUKH.
W3orepmuueckuii, H30XOpHBIN, N300apHBIM IPOLECCHI; X M300paxKeHHE
Ha P-V-guarpamme. Anuabatuyeckuil mporiecc U ero ypaBHeHue. Lk
Kapuo wmaeansnoit TteroBoii mamuubel M ero K. I1. [I.; .rpadwuueckoe
n300paxeHne paboThl 32 OJIMH ITMKJ UJICATbHON TETJIOBOW MAIIMHbI

Jlabopamopnas paboma «Ornpenenenue EMKOCTH KOHIEHCATOPOB IPH
oMoty Mmocta CoTT».

DJEKTPOCTaTHKA B BAaKYyM€ U B BEILIECTBE. DJIEKTPUUECKOE TIOJIE U €ro|
xapaktepuctuku. Teopema ["aycca nis anexrpuyeckoro nois. IIpoBoaHuk
B DJIEKTPUYECKOM IT0JIe. DHEPrusi 3JIEKTPUUECKOIr0 MOJIsi, 3allaCEHHOTO B
KOHJICHCATOPE.

Jlabopamopnas paboma «Ormpenenesue  TOpU30HTAIBHON
COCTaBJISIOLIECH HANPSKEHHOCTH MAarHUTHOTO OIS 3eMJIN»

MaraurocTatuka B BaKyyMeé M B BELIECTBE. 3aKOH Awmmepa A
B3aMMOJIEICTBUS 3J1IeMEHTOB ToKa. 3akoH bruo-Caapa-Jlamnaca. [Ipumepsl
pacuera MarHMUTHOT'O MOJIA /Il KPYrOBOTO BUTKA C TOKOM U OECKOHEUHO
JUIMHHOTO TIPSIMOJIMHEWHOTO IPOBOIHUKA.

OU [1-7]
TV [8-17]

Jlabopamopnas paboma «VIHIYKTUBHOCTb KaTYILIKW».

YpaBHenuss Makcgemna. SIBieHHME JEKTPOMATHUTHOM HMHIYKIIHH,
WHAYKTUBHOCTb, CAMOMHAYKLUA. Tok cMmemenus. YpaBHeHuss Makcesuia
B UHTErpaJibHOil  (Qopme, TUIOCKas  AJIEKTPOMAarHWTHas  BOJIHA.
MarepuanbHble YpaBHEHUSI.

Jlabopamopnas paboma «VccnenoBanuwe 3aTyxaronux KoJjieOaHWN B
K0J1e0aTeIbHOM KOHTYpE MPHU MOMOIIY ocuuiuiorpaday.

KBasucranyonapssle Toku. OmnpeaeneHue KBa3UCTALMOHAPHOIO TOKa.
[Ipumepsbl KBa3UCTAlMOHAPHBIX TOKOB, Trpaduyueckas HWHTepIpeTanus
XapaKTEpUCTHK JIaHHBIX TOKOB IIPM IOMOLIM METO/Ja BEKTOPHBIX
Iarpamm.

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

Bcero

16

2 ceMecTp

10



Jlabopamopnas paboma «MatemMaTHIECKUN MasTHHUK. 2 OU [1-7]
KonebarenbHoe IBUKEHHUE. JI [8-17]
Bunbr xonebanwmii. ["apmonnueckue konebanus. CrokeHHe KoJieOaHUH, MYV [18-35]
METO/I BEKTOPHBIX JTHarPaMM. NP [36-39]

Jlabopamopmnoii paboma «HccnenoBanue CIIEKTPaJIbHBIX
XapaKTEPUCTHK ONTUYECKOTO U3JIyUEHUS».

CoektpasibHoe paznoxkenue. I[lpumepsl pasnoxenuss @Pypbe Ha
KOHKPETHBIX (PU3MYECKHX MpolIeccax.

Jlabopamopnasa paboma «llonydyeHue TONSIPU3OBAHHOTO CBETA. 2
ITonTBep:kneHue 3akoHa Manrocay.

Kunemaruka BOJHOBBIX mpouieccoB. llomepednble U MpoaobHBIE

BOJIHBL. BOJIHOBOE ypaBHEHHME IUIOCKOW YIPYrOoMl M 3JIEKTPOMArHUTHOM
BOJIHBI, PE3yJIbTAaT PELICHUS JAHHOTO ypaBHEHUS — YpPaBHEHHE BOJIHBI.
[Ipumepsl.

Jlabopamopnas paboma «Konbia HeroToHay. 2 OU [1-7]
Wnrepdepentns u mudpakius BoiH. Clio)KeHHe KOICOAHUN ISl IBYX JI [8-17]
KOTepEHTHBIX UCTOYHUKOB. IHTEpdepeHIns Ha TOHKUX MJICHKaX. MY [18-35]

Jlabopamopnas paboma «OnpeneneHrue XapakKTEPUCTUK CBETOBOMU 2 WP [36-39]
BOJIHBI C IOMOIIBIO TUGPAKITMOHHON PEIIETKI.
Onementsl Oypbe-onTuku I[IpeacraBieHue rapMOHUYECKUX KOJeOaHU
B KOMIUIEKCHOM TI0CKOCTU. Psijy @ypbe u nnTerpan Oypoe.
Jlabopamopnas paboma «ONTUYECKUN TUPOMETP» 2
KBaHnToBasg ontuka u teopus bopa. . TemioBoe usinydeHHe U 3aKOHBI
M3ITy4eHus: a0CONIIOTHO YEPHOTO Tela.
Jlabopamopnas paboma «VccnenoBanue potordpdexrar 2
OCHOBBI KBAHTOBOW MEXaHUKH.
KBanToBaHue »sHepruM U dSHepreTudeckuid crekrp. [Ipocreimme
3a/1a4yil KBAaHTOBOW MEXaHUKH.
Jlabopamopmnoti paboma «Hccnenoranue CIEKTPATTbHBIX 2
XapaKTEPUCTHK ONTHYECKOTO U3ITYUEHUS».
®du3uka aTOMOB M MOJEKYJI. MONEKyJbl, TUIBI CBA3€H B MOJIEKyJax, oM [1-7]
MOJIEKYJISIpHBIE CIIEKTpPBI. Jla3epbl. D1eMEHTHI 30HHOW TEOPUH TBEPLOTO T [8-17]
rena. . MY [18-35]
Jlabopamopnas paboma «Cuetunk I eiirepa» 2
ATomHoe sapo. CocTaB aTOMHOTO s1/ipa U €ro XapaKTePUCTHKH. P [36-39]
Macca n sHeprus cBs3u Aaep.
AnepHblie CUIIBL U SIICPHBIC PEAKIUU. SnepHble Cuilbl. PagnoakTHBHOCTb.
3aKOH paJMoaKTUBHOIO pacnaja. SaepHble peakuuu
Jlabopamopnas paboma «Cuetuuk [ eitrepay 2
OneMeHTapHble yacTHlbl. Knaccudukanus sneMeHTapHbIX YacTHIL.
OCHOBBI COBPEMEHHOT'O €CTECTBO3HAHMUSI.
Bcero 16
3agaHus 1J151 CAMOCTOATEIBbHOM PadOThI CTY/ICHTOB
Beero YuebHo-
Bonpochl /151 caMOCTOATEILHOT0 U3YUeHHs (3agaHus) MeTOoAHYeCKoe
Hacos olecrneyeHue
1 2 3
OcHoBHblE TOHATUS W onpeneneHus ¢usuku. llpocreiimue Moaenu 4 OU [1-7]
MEXaHUUYECKON cucTeMbl. KnHeMaTnyeckue BEIMUYUHBL pajinycCc-BEKTOD, JI [8-17]
nepeMenieHne, CKOPOCTh, YCKOPEHHE, MYTh. MNP [36-39]

11



Mexanvnka HeroToHa. [loHsiTHE Cuibl, TpaBUWIO ClOkKeHUs cuil. Bropoii
sakoH HproroHa. Tperuii 3axkoH HprooTOHA ¥ 3aKOH COXpaHEHUSA
MMITyJIbCA

4/10

3akoHbl _coxpaHenus. OOmas ¢GopMyIHpOBKa 3aKOHA COXPaHEHUS
VMITyJIbCa B MeXaHuKe. Mexanudeckast padora. Kunetnueckas sHeprusi.
[NoTenunanpHas 3HEprust. 3aKOH COXPaHEHMSI MEXaHUYECKON YHEPIHH.

Kunemaruka ¥ JMHaMMKa TBEPAOro Tena. MOMEHT MHEpLUH TBEPAOIO
Tena W npuMepbl ero pacuera. OCHOBHOE ypaBHEHHE IUHAMHMKHU
BpAIIaTEIbHOTO JIBUKECHUS TBEPAOTO TeJa, UMEIOIIEro (GUKCHPOBAHHYIO
OCh BpalleHHA. MOMEHT MMIIylbca U 3aKOH COXpPaHEHMS MOMEHTa
MMITYJIbCA.

10

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

OCHOBEI PENATUBHUCTCKON MCXAaHUKH. HOCTy.]'IaTBI TECOpHUU
OTHOCHUTCIIBHOCTH. CJIGI[CTBI/ISI TCOpPHUHU OTHOCHUTCIBHOCTH. BzaumocBs3b
MAacCCBbI 1 DHCPI'UH.

MounekynsipHas dusuka. OnpeaeneHue uiaeanbHoro raza. Temmeparypa u
JaBJICHUC C TOYKH 3pPCHUMA MOHGKYHﬂpHO-KHHeTquCKOﬁ TCOpHU.
[Ipumep A OAHOATOMHOIO HJEANBHOIO raza. YpaBHEHUE COCTOSHUS
uaeanpHoro rasa (ypaBHenue Kianelipona-Menpeneesa)

10

OCHOBBI _TepMOTWHAMUKHU. M3omporieccrl; ux nzoOpakeHue Ha P-V-
nmuarpamme. Anuabatudeckuil mporecc u ero ypaBuenue. Llukn Kapuo
uaeanbHOM TemaoBor MamuHael U ero K. I1. 1. .

10

OCHOBBI IEKTPOCTATUKH. DJICKTPUUECKOE IMOJIE M €r0 XapaKTePUCTUKH.
I/I306pa)KeHI/IC CHUJIOBBIX JIMHAN T10JIs1 u 3KBUIIOTCHIIUAJIBHBIX
MOBEPXHOCTEEH. DHEprusl AJIEKTPUYECKOro IOJIsl, 3allaceHHOro B
KOHJICHCATOPe.

MarnuTocTaTiKka B BaKyyMe M B BEIIECTBE. 3aKOH Amrmepa s
B3aMMOJICHCTBHSI  3JIEMEHTOB TOoKa. 3akoH buo-CaBapa-Jlamnaca.
[Ipumepbl pacueTra MarHUTHOTO TOJISL JIJIi KPYTOBOTO BUTKA C TOKOM M
0ECKOHEYHO JUIMHHOTO MPSMOJIUHEHHOTO MPOBOTHUKA.

10

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

YpaBHeHuss MakcBeiia. YpaBHeHHs MakcBeia B MHTETPAIbHOU
dopme, miIockas >JIEKTpOMAarHUTHas BOJHA. YpaBHEHUss MakcBemia B
muddeperumansHol hopme. MatepuanbHble ypaBHEHHUS.
KBasucranmonapuele Tokd. OrmnpeneneHue KBa3HCTALMOHAPHOTO TOKA.
IMpumepsl KBa3UCTAIMOHAPHBIX TOKOB, TIpadUyuecKass HHTEPIIPETaIUs
XapaKkTEepUCTHK JaHHBIX TOKOB NPU TOMOIIM METO/Ja BEKTOPHBIX
arpaMm.

10

Bcero

80

KonebarenbHoe jBuxkeHnue. Bunel konebanuil. ['apmonuyeckue
kosneOanusi. CrnoxeHune KojaeOaHni, BEKTOPHbIE TUarpaMMBbl.
CrnekrtpanbHoe pasznoxkeHue . Ilpumepsl paznoxenus Pypre Ha
KOHKPETHBIX (PU3NYECKHUX Mpoleccax.

10

Kunemartyka BOJHOBBIX IpolieccoB. [lonepeunslie U MpoI0JIbHBIE BOJIHBI.
BonHoBoe ypaBHeHHME M IUIOCKOM BOJHBI, pEIIEHHE JaHHOTO
YpaBHEHMs — ypaBHEHHE BOJIHBL. [Ipumepsl.

10

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

Untepdepenims u audpaxims Boid. CroxeHne kojaebaHuil s AByX
KOT€pEHTHBIX UCTOYHUKOB. IHTepdepeH s Ha TOHKUX MJICHKaX.
IMpumeps! nudppakuuu. Judpakuronnas pemierka. EcTrecTBeHHBINH 1
MOJISIPU30BaHHBIN CBET.

OnemenThl Dypbe-ontuku. [IpencrapieHre rapMOHUYECKUX KoJeOaHHi
B KOMIIJIEKCHOM TJII0CKOCTH; psia Dypre, nHterpan Oypbe.

10

VP [36-39]

KpanToBas ontuka,reopus bopa. TemmoBoe HU3JTYyUCHUC H 3aKOHBIL

10
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W3IIydeHHs a0COTIOTHO YepHOTO Tena. Teopus aroma bopa.
OCHOBBEI  KBAaHTOBOH  MEXaHUKMH. [IpyuHIMT  HEONpPeAEeIEeHHOCTH. 10
KBaHTOBBIE COCTOSHMSI M TPHUHIMUI CYNEpro3uluu. Bpemennoe u
crarnoHapHoe ypaBHeHus Ilpenunrepa. OmepaTopbl (HU3UIECKUX
BeJIMYMH. KBaHTOBAHME HOHEPrMM U DHEPreTHUYECKUA  CHEKTP.
[Ipocreiiliue 3amauyd KBAaHTOBOM MeXaHUKHU. PelieHue ypaBHEHUs
Hlpenunrepa [uisi YacTUIBI B OJHOMEPHOH OECKOHEUHO TIyOOKOM

noteHuuaibHol  sme.  [IpoxokaeHwe  MHUKpOYAacTUIBI  uepe3
NOTEHIMATIBHBIN Oapbep, TYHHENIbHBIN 3P EKT 1 ero 00sCHEHHE.
®dusnka aToMoB U MoJieKyl. AToMm Bojaopona B teopuu llpenunrepa. 10

Ilepuonnueckas cucrema 31eMeHTOB MeHaeneeBa. MOJEKynbl, TUIIBI
CBA3CH B MOJIEKYJIAaX, MOJIEKYJSIDHBIE CHEKTpbl. Jlaszepbl. DiaeMeHTHI

o OU [1-7]
30HHOM TEOPUH TBEPIOTO TETA. T [8-17]
ATtomHoe siapo. CocTaB aTOMHOTO siJIpa M €ro XapakTepucTuku. Macca u 10 VP [36-39]
PHEprus CBSI3U SEP.

SAnepHble CUIIBI U SIAEPHBIE peakuuu. A nepHble CUibl. PanO0aKTUBHOCTD. 10

3aKOH paJlnOaKTUBHOTIO pacnajna. SnepHele peakuuu
DneMeHTapHbIe YacTuIbl. Kinaccupukanus 3eMeHTapHBIX YaCTHII.

Bcero 80

PacueTrHo-rpadpmueckas padbora He NPpeAyCMOTPEHA Y4eOHBIM IIJIAHOM
KypcoBasi paGora He npexycMoTpeHa y4eOHBIM IIAHOM

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
[Ipu peanuzamuu ydeOHOTO Marepuaiga Kypca HCHOJB3YIOTCS pPa3IMdYHble 00pa3oBaTelbHbIC
TEXHOJIOTUH, CHOCOOCTBYIOLIME CO3/1aHUI0 aTMOC(epbl CBOOOTHOW M TBOPUYECKOW AMCKYCCHM KaK MEXIy
npenojaBaTeseM U CTyJeHTaMH, Tak U B CTyJeH4eckod rpymnne. Llenbio npu 3ToM sBisercs BbIpabOTKa y
CTYJEHTOB HAaBBIKOB U KOMIIETEHLINH, MO3BOJISAIOIINX CAMOCTOSATEILHO BECTH UCCIIE0BATENIBCKYIO U HAYYHO-
Mearoru4ecKyro padbory.
Peanu3zanus KOMIETEHTHOCTHOTO IMOJAXOJa MpelycMaTpUBaeT IIUPOKOE HCHOJIb30BaHHE B Y4€OHOM
IPOLIECCE AKTUBHBIX U UHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHITHIA:
1) pa30op KOHKPETHBIX CUTYAIlMid IPH PELICHUH 3a]a4 10 KOHTPOJBHBIM 33/IaHHsIM;
2) pa300p KOHKPETHBIX CUTYyallUid MpU TMPOBEACHUU JIEKIIMOHHBIX 3aHSATUHA, B TOM 4ucie B Gopme
KOJJIOKBUYMOB;
3) BHeayIuTOpHyI0 pabOTy B paMKax TEKYUIMX BHEAayJIUTOPHBIX KOHCYJIbTAllMil C ILEJbI0
(GopMHpOBaHUSA U Pa3BUTHUA NPOPECCHOHATBHBIX HABBIKOB 00YYaOLIHXCS.
WNHupopmalinoHHbIE TEXHOJIOTMH, HUCIIOJIb3YEMbIE MPU OCYIIECTBIEHUU 00pa30oBaTENIbHOTO Ipolecca
1o JucuuIuinee «Pusnkay.
aKTHBHAasg paboTa C COBpPEMEHHBIMHU MAaKETaMM MPUKIIAJHBIX MpOrpaMM Juisi 00pabOTKU pe3ysibTaToB
9KCIIEPUMEHTAIBHBIX JAHHBIX.

DoH/I OLICHOYHBIX CPEACTB
@OHJ OLIEHOYHBIX CPEJICTB MO JIUCHUIUIMHE Oo0ecredynBaeT IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yibTaToB OOy4yeHHMs (KOMIETEHIMH M UX MHIUKATOPOB) TOCPEICTBOM MEPONPHUSATHH TEKYILero,
py6e>1<Horo H IPOMECKYTOYHOI'O KOHTPOJIA IO JUCHUIIIINHE.
CBs3b Mex1y popMUpYEMBIMU KOMITIETEHIIUAMU M (POPMaMU KOHTPOJISI UX OCBOEHUS MPE/ICTaBIEHA B
clenyromen Tabuie:
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Kon

Ne KounTtpoJsnpyemsle pa3ienbl KOHTPOJINPYEMBbIX HaumeHoBaHue
n/n (TemMbl), MOIYJIM TUCUHUIIJIMHBI KOMIIeTeHIN OLIEHOYHOI0 CpeACTBA
(WJIm ux yacreit)
Bx0/1HOM KOHTPOJIb
1 | BxojHoii KoHTpob Bormpockl BXOJHOT0 KOHTPOJIS
(MMCHMEHHO/YCTHO)
ATTecTanus pas/iesoB, TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH
1 | OcHOoBHBIE TIOHATUS U OMNpPEACIICHUS VK-1, YKE-1, Tect — 1, tMCBEMEHHO
¢usuku. Mexanuka HproToHa VYKII-3, OIIK-1
3akoHbl coxpaHeHus. Kunemartuka u
JUHAMUKa TBEPJIOTO Tena.
PenstuBucTckas MEXAaHUKA.
MonekynspHas buzuka. OCHOBBI
TEPMOJIMHAMUKH.
2 | OCHOBBI 3IIEKTPOCTATUKH. VK-1, YKE-1, TecT — 2, TMCBMEHHO
Maruautoctatuka B Bakyyme u B | YKII-3, OIIK-1
BEILIECTBE. YpaBHenuss ~ Makcgenna.
KBaszucrannonapHslie TOKH.
3 | KonebarenbHoe NIBHKEHHE. VK-1, YKE-1, Tect — 3, nMCELMEHHO
CnekrpanbHoe paznoxenue. Kunemaruka | YKII-3, OIIK-1
BOJIHOBBIX IporieccoB. MHaTepdepeHus u
mudpakmus BOJMH. JieMeHThl Dyphbe-
onTuku. KBaHTOBas omnTuka W TEOpUs
bopa. OCHOBBI KBaHTOBOW MEXaHHKH.
®Du3nKa aTOMOB U MOJIEKYIL.
4 | AtomHoe smpo. SnmepHble CUIBl U VK-1, YKE-1, Tect — 4, nUCEMEHHO
SAIEpHBIE  PEAKLIMH. Onemenrtapusie | YKII-3, OIIK-1
YaCTHIIBI.
ITpomMexxyTouHas arrecranus
1 OK3aMeH VK-1, YKE-1, Bonpocsl k 3k3aMeHy
VKII-3, OIlK-1

1.

wn

No ok

© ®

10.
11.
12.

BXOI[HOI\/JI KOHTPOJIb MPEAHA3HAYCH MJId BbIABJICHUSA HpO6GJ’IOB B 3HAaHHAX CTYACHTOB U
FOTOBHOCTH HMX K IIOJIyYEHHMIO HOBBIX 3HaHMW. OIIEHOYHBIE CpEACTBAa JJII BXOJHOTO KOHTPOJIA
MIPEACTABISIIOT COO0M BOMPOCHI, KOTOPHIE 337al0TCS CTY/ICHTaM B YCTHOM (hopme.
IlepeyeHb BONPOCOB BXOJHOI0 KOHTPOJIA

Uto Ha3pIBaeTCA MaTE€pUAIbHOM TOYKOW M TPACKTOpUEH €€ JBHKEHHMS B HEKOTOPOU

orcuera’?

Jate ompejeneHre MOCTYNaTeIbHOIO M BPALIATENBHOTO JBUXKEHUH Tea.
MIOCTYIIATENIbHOE  JIBUJKEHUE  OT

Yem OTJINYAETCS
HEPaBHOMEPHOTO?

paBHOMEpHOE

MIPSAMOJIMHEMHOE

Cy1iecTByeT 11 OCTYNATEIbHOE KPUBOJIMHENHOE JBUKEHHUE?
3anucath GOPMyIbl JUIsI CKOPOCTH M MYTH HPSIMOJMHEWHOIO pPaBHONEPEMEHHOTO JBUKEHHUS.

CdhopmynupoBats Tpu 3akoHa HeroToHa.
Mexannueckass pabora A mpu

MPSIMOJIMHEHOM

noctossHHOM cwitbl F onpenensercst popmynoi.
UYrto Ha3bIBaeTCs 3aKOHOM BCEMHMPHOTO TAroTeHusi? Kro ero aBrop?

Yro Takoe Bec Tena’?

Kax ¢popmynupyercs 3akon [lackanst m1s sxuakocTu u raza?

CdhopmynupoBath 3aKk0H ApXuMesa.

nepeMenieHUH

YeMy paBHO TUIPOCTATHUECKOE J1aBJICHUE KUJKOCTH Ha TiTyouHe h?

CHCTEMCE

Tejla IIOJ JeHCTBHEM
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13. CdhopmynupoBaTh OCHOBHBIC 3aKOHBI HJICATTLHOTO Ta3a.

14. Kak cBsi3aHO MOHSTHE MOJIS BEIIECTBa C YUCIOM ABorajapo?

15. Yemy paBHa paboTa rasa rnpu U30XOpHOM Tporecce?

16. Yro Takoe K.IT.J. TETUIOBOW MAaITUHBI?

17. Jlatp ompezneneHue aOCOMIOTHOM M OTHOCHUTEIHHOW BIAXKHOCTH BO3IyXa.

18. C kaxoii cuioi B3aMMOJCHCTBYIOT JIBa TOUCUHBIX 3apsiaa?

19. Yemy paBHa €MKOCTb IJIOCKOTO KOHJIeHCaTOpa?

20. Yemy paBHa pe3yabTUPYIONIAs €MKOCTh IMPHU MAPALICIBHOM M IOCIEI0BATEILHOM COCIMHEHUN
JBYX KOHJEHCATOPOB?

21. Yto Takoe NOCTOSHHBIN TOK? YeMy paBHa cHiia TOCTOSIHHOTO TOKa?

22. CdopmynupoBath U 3anucath 3akoH Oma Juist OAHOPOJHOTO y4acTKa IENH MOCTOSIHHOTO ToKa?

23. 3akon Oma /1y 3aMKHYTOM IIETIH.

24. ChopmynupoBaTh U 3anucath 3akoH [xoys-JIeHma.

25. PaboTa 1 MOIIHOCTB JEKTPUUECKOTO TOKA.

Texymuii KOHTPOJIb — 3TO HEMPEPBIBHO OCYILECTBIAEMbI MOHUTOPUHI YPOBHS YCBOCHMS 3HAHUU U
(dopMHpOBaHUsT YMEHHI M HABBIKOB B T€UEHHE cemMecTpa. TeKymuii KOHTPOJIb 3HAHW, YMEHUH W HaBBIKOB
CTYACHTOB OCYILECTBIIIETCSI B XOJ€ YUEOHbIX (ayIUTOPHBIX) 3aHATUH, HNPOBOJUMBIX IO PACIUCAHMIO.
dopmamH TEKYLIET0 KOHTPOJIS BHICTYIAIOT ONPOCHI HAa MPAKTUYECKUX 3aHATHUAX, TOKIAIbl U pedepaTsl.

Bormpocs! Tekymero KOHTpoJIs
Tect- 1 Mexanuka, MosieKyJsipHasi (U3UKa M1 OCHOBBI TEPMOJAUHAMHKH
MexaHuka

1. 3adanue
Omaemome npasuivHolii omaem:
Paznen MexaHuky, M3yHarOmui JBHKCHHUC TCI, HC pACCMATPHBAS TPHYH-
HBbI, KOTOPbIE 3TO JBH)KCHHE 0OYCIABIMBAIOT HA3BIBACTCS
a). AUHAMHKA
0). craruka
B). KHHCMATHKA
r). PEIATHBHUCTCKAs MEXAHUKA

2. 3aoanue
Omitemobme npasuivHbill omeem:
Pazacn McxaHHKH, H3YYAFOIIHI 3aKOHBI PABHOBCCHS TCII, HA3BIBACTCS
a). AMHAMHKA
0). craruka
B). KHHEMATHKA
I). PCIAATHBUCTCKAS MCXAHUKA

3. 3aoanue
Omstemovme npasuibHblil Omeem:
Paznen MexaHuKH, W3YYAIOIIUNA JBHKCHHUE TEJ M MPUYHHBI, KOTOPBIC BbI-
3BIBAIOT JTO JABHKEHHE HA3BIBACTCS
a). cTaTHka
0). KUHEMAaTHKA
B). PEIATHBUCTCKAS MCXAHHMKA
r). AMHAMHKA
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4. 3aoanue
Ommemome npaeuivHblii omeem:
HI/IHI/I}I, KOTOPYH OIUCBIBACT MATCPHUAIbHAA TOUKA IIPHU CBOCM ABHXKCHHH,
HA3BIBACTCS
a). TEPEeMELICHHE
0). TpackTopus
B). MyTh
T). Paguyc BEKTOP
5. 3aoanue
Omyemome npasuibHblll Omeem:
KoopauHatel MaTepHAIbHON TOYKH B 000 MOMCHT BPCMCHH MOYKHO OII-
PCACTUTD, CCITH 33JaHBI:
). HAYaIbHAS CKOPOCTh U HAYATBHOEC YCKOPCHHUE
0). HAYATBLHOC YCKOPCHUE U HAYATBbHBIC KOOPAUHATHI
B). HAYAIBHAS CKOPOCTb U HAYATIBHBIC KOOPAHHATHI

6. 3aoanue
Ommemome npasuivHolii omeem:
@O3HUCCKAM BCKTOPOM SIBIIACTCA:
a). TEPEMEIICHHE
0). CKOpOCTB
B). YCKOpPCHHC
T). KOJHYCCTBO JBFKCHHS

7. 3adanue
Ommemome npasuivHblil Omeem:
Yro BASCTCSA KOMUUCCTBCHHON MCPOH M3MCHCHHUS TTOIOKCHIUS TCA:
a). TPOHICHHBII MYTh
0). BCKTOp MECPCMCIICHHUS
B). TPACKTOpHS
). CKOPOCTb

8. 3aoanue
Ommemome npaeu.ivtsiii omeem:
Yrcno creneHei cBOOO I MATCPHATHHOM TOYKH PABHO:

a), 2
0). 1
B). 3
r). 4
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9. 3aoanue
Ompemome npasu.ivisiil omeem:
Hucno cTeneHei ¢BOOOAB TOHKOTO OJHOPOIHOTO CTCPIKUS PABHO!

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

2
:
4
5

10. 3a0anue
Omatemome npaguivHolil omeem:
[IpoiiacHHBII MaTepHaIbHON TOUKOH MYTh €CTh!

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

JUTMHA TPACKTOPHH TOYKH

JAHMHA BEKTOPA MCPEMEIICHUS TOUKU

BEKTOP, COCAUHAOIIUN HAYAIBIYIO U KOHCYHYI) TOUKH IIYTH
JHMHUS, OTTUCHIBACMAs TOUKOH B MPOCTPAHCTBE NMPH €€ ABHKCHUU

11. 3aoanue
Ommemome npasuivHlii omeem:
[lepemMemenne MaTCpHATBHOM TOYKH CCTh!

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

NPOMACHHBIN TOUKOH MYTh B MPOCTPAHCTBE

BEKTOP, HANPABJICHHBIM U3 HAYAIBHOM TOYKH B KOHEYITYH)

JAJIMHA TPACKTOPHH TOYKH

JMHHUSA, OMTUCBIBACMAS TOYKOM B IIPOCTPAHCTBE MPHU €€ NMEPEMCIIC-
HHUH

12. 3aoanue
Ommemome npasuivHoiid omeem:
[TyTh, PO ACHHBIN TCIOM, CCTB!

a).
0).
B).

r).

BCJIMYMHA, paBHAA MOAYIIIO BEKTOPA MECPEMCILICHUSA

JATHMHA TPACKTOPHH TEIA

BEKTOD, COCAUHSIIOLUI HAYAIBMYIO0 U KOHEUHYIO TOYKH TPACKTO-
pun

BCJIMYMHA, PABHAA MOAYIIIO BCKTOPA, COCAMUAIOIICTO HAYAIO KO-
OpPAMHAT U KOHCUITYIO TOYKY TPACKTOPHH

13. 3aoanue
Omyemome npaguitbHslii omeem:
[TepememeHue MaTCPUATILHOM TOUKHU CCTh!

a).

BCKTOP, COCAUUSIIOLINN HAYATIO KOOPAMHAT U KOHCUHVIO TOUKY IIVTH
JATHHA TPACKTOPHUH TOYKH

BEKTOP, COBMAAAIOLIMH C HANPABICHUEM CKOPOCTH ABHKCHHUS
BEKTOP, COCAMHSIOLUI HAYAIbIYIO U KOHCUHYIO TOUKU MYyTH
BCKTOP, UHUCJICHHO PABHBIHM IPOHACHHOMY TOUKOH ITYTH
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14. 3aoanue
Omaemobme npaeuivHbiii omeem:
MarepuanpHasi TOYKa — 3TO:
a). Tea0 MPeHEeOPEKUTEIbHO MATOI MaCChI
0). rcOMCTPHUYCCKAs TOYKA, YKA3bIBAIOLIAS MOJOKCHHC TEJIA B IPO-
CTPAHCTBE
B). TEJI0 OYCHB MAJBIX Pa3MEpOB
). TEI0, MacCOH KOTOPOrO MOKHO NMPEHEOPEUh B VCIOBHSX JAHHOU
3ajaqu
J). TEI0, pa3MEPaMH KOTOPOro MOXKHO MPEeHEOpeUb B YCIOBUSIX JaH-
HOM 33]a4H

15. 3aoanue
Ommemome npasuivHotii omeem:
TpackTopus ABHKCHHUS MATCPHATBHOM TOUKH — 3TO;
4). JHHUS, VKA3bIBAOLIAS HAMPABJICHUE ABH)KEHUS TOUKH
0). UHUS, ONUCHIBAEMAs TOYKOH B IIPOCTPAHCTBE MIPH JABHKCHUH
B). TOMSITHC, TOXKACCTBCHHOC NPOHACHHOMY TOYKOM IMyTH
r). JIMHA BEKTOPA NCPECMCINCHUS TOUKH
7). BCKTOpP, COCAUHSIOLIUI HAYATBMYIO U KOHCUHYIO TOUKH MYTH

16. 3aoanue

Ommemome npasuivHolil omeem:

Kakas u3 creayromux GopMyl, OTPCACISIIOIUX ICPCMCIICHUE (IT0 MOy~
J10) TCIA HA IUTOCKOCTHU, SABJISCTCS IIPABHUIBHOM:

D AR =\(n + )+ (340
6. |AF|=(x +x,)~ (1 +)

B [ar|=y(x ) (% -2)

r). ,AF|=\/XI'X2+)’1'J/'2

17. 3aoanue
Ommemome npaeuivHbliit omeem:
@uznyecKas BEIHMYNHA, XaPAKTCPU3YIOMAsi ObICTPOTY U3MCHCHUS CKOPO-
CTH IO MOAYJIIO U HATIPABJICHUIO, SIBIISICTCH ...
a).  YCKOpCHHEM
6). CKOpPOCTBIO
B). CPCAHHUM VCKOPCHHEM
r). CpPEAHCH CKOPOCTBIO

Mougexkyasipaasi GU3MKa ¥ OCHOBBI TEPMOAMHAMUKH
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1. 3aoanue
Ommemome npaeuioHblii omeem:
JXKuzakocTs ¥ ra3 HIMEIOT OAMHAKOBBIC (PU3HUECKHE CBOMCTBA MPH:
a). TEMIEPATYpPEe KUIICHUS
0). KpUTHYCCKOM TCMIICPaType
B). TCMIICPATYPC KOUACHCALUU
r). TEMICPAType HHBEPCHH

2. 3aoanue
Ommembme npasuiibHblil Omeem:
I'paduxom 3aBHCHMOCTH AABIACHUS OT 00BCMA IIPU MOCTOSHHOM TeMIICpa-
TYpPC SABISACTCH:
a). mapadona
0). mpsMas TUHUS
B). rumepdona
T). ONPCACICHHOTO HA3BAHUS HC UMCCT

3. 3aoanue
Ommemovme npacuivHolii omeem:
VYpaBHEeHHE COCTOSIHUS HACATHHOTO ra3a UMEET BHA!

PV
a). —— =const
1
0). E = const
|14
VT
B). —— =const
P
P
r). — =const
VT
4. 3aoanue

Ommemome npasuivHolil omeem:
O0beM OHOTO MOJIS BSIICCTBA MTPU HOPMAJIbHBIX YCJIOBHSAX PABCH:

). vV, =224.10"° M/K

m

6). V, =224-10" m’/moms-K

B). V. =224107 m/mom
r). V. =22410" »'/voms
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5. 3aoanue

Ommemome npasuivHolii omeem:

CpeaHsiss KHHETHUSCKASI DHEPTHUSI, MPUXOISIIASCS HA OJHY CTENCHb CBOOO-
Jbl MOJICKY bl MACATBHOTO ra3a:

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

Ommemome npasuivolii omeem:
B ypasnennu Ban-nep-Baanbca nonpaska «a» yUMTBIBACT:
a). CTONKHOBEHHE MOICKYI MEXIy coOoi
0). H3MEHEHHE IJIOTHOCTH Ia3a B 3aBUCHMOCTH OT TEMIIEPATYPhI
B). B3aMMHOC NPUTSKCHHAC MONICKY T
r). pa3Mepsl MOJICKY.I rasa

7. 3aoanue

Omaembme npasuibHbll Omeem:

Yemy paBHA Macca 0JHOTO KHIOMOIS YITICKHUCIIOrOo rasa’?
a). 44 kr

0). 42 «kr
B). 46 kr
r). 43 kr

8. 3aoanue
Ommemome npasuohsiii omaeem:
3akon llapas B abCOMFOTHOM IKAIC TEMIICPATYP 3aMHUCHIBACTCA TAK:

P

a). PTZO_
a

Py

B). PT:%
al

P, =—

r), ‘T PO
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9. 3aoanue

Ommemobme npasuivHblil omeem:

TemmepaTypa, Ipu KOTOPOH Cpeauss apudMETHICCKAST CKOPOCTh MOJICKYT
BOJOPOJA CTAHCT PABHON BTOPOH KOCMHUICCKOH ckopocTH (B K):

a). 12:10°

6). 10

B). 10°

r). 7.5:10°

x). 11.85.10°

10. 3aoanue

Ommemome npasuibHbli Omeem:

CpeaHsss KUHCTHUCCKAS SHCPTHS TOCTYIATCIBHOTO JABIKCHHS MOJICKYJIBI
HICAIBHOTO rasa;

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

Ommemovme npasuioHwlii omeem:
B ypaBuenuun Ban-nep-Baansca nonpaeka «b» YUHTHIBACT:
a). YHUCIIO CTOJKHOBSHHM MOJICKY MEx Ay cOOO0#
©). HM3MCHCHHE IJIOTHOCTH rasa B 3aBUCHMOCTH OT TEMIICPATYPhI
B). DHEPrHUIO B3AUMOACHCTBHSI MOJICKYII
r). pa3Mepel MOJEKYJ raza
12. 3aoanue
Ommemome npasuioHolil omeem:
C momorbio OapoMeTpa H3MEPSIIOT:

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

r). TEeMOEpaTypy

13. 3aoanue
Ommemobme npasuibHblil omeem:
Y neapHbIi 06BEM 0 3TO 00BEM ¢ AUHHULIL
a). Macchl
0). MJIOTHOCTH
B). BCJIMYMHBI, 0OPaTHOU 00BEMY
). U3 NPUBCACHHBIX BHILIC BEIMUUH HET MPABUIBHOTO OTBETA
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14. 3aoanue

Ommemovme npasuivislit omeem:

Hasnenue cMecH razos B cocyae oobemom 0,01 M, €CITH B HEM HAXOJUTCSI
azot mMaccou 14 r u Bogopoa maccoii 4 r mpu 7'= 300 K:

a). 500 «lla

6). 500 arm.

B). 623 klla

r). 623 mm pr. CT.
15. 3aoanue

Ommemome npasuioHolii omeem:
CpeaHsist KBaApaTHYHAS CKOPOCTh:

r).

16. 3aoanue
Omasemome npasuiibHblil omeem:
B ypaBucHun Ban-aep-Baaneca nonpaska «b» uMeeT GU3HICCKUI CMBICT:

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

00BeM, KOTOPBIH OBl 3aHsT OAWH MOJb Taza MpH OCCKOHCYHO Ma-
J0M JABJICHHUH

00bEeM, KOTOPBIH OBl 3aHSIT OAUH MOJIb Ta3a MPU HOPMAIbHBIX VC-
JOBHSIX

IPEACTbHBIA 00BbEM, KOTOPBIH OBl 3aHSUI OJAMH MOJb rasza IIpH
JABJICHUH, CTPEMAIEMCS K OCCKOHEYHOCTH

00BEM, NMPEIOCTABICHHBIH AT CBOOOJHOTO ABHIKCHHS MOJICKYII
OJHOTO MOJIS Tras3a

17. 3aoanue
Ommemome npasuiibHblii omeem:
Yucao ABoragpo BeIpaKacT:

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

YHCIO MOJICKYJT B CIMHULIC 00beMa

YHCIIO MOJICKYJI B OJHOM MOJI¢ BELICCTBA

YHUCIIO MOJICKYJI B ¢AMHHLIE MACChl BELIECTBA

YUCIIO ATOMOB B OJTHOM MOJIC MHOTOQTOMHOT'O BCINCCTBA
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18. 3aoanue
Ommemome npacuivHblil omeem:
KakoB nmopsigok  BeIMUMHBI  HA3bIBAEMOW  TOCTOSIHHOH — ABOraapo

(v, =6.022:10%)
a). 23
6). 25
B). HET MOPAAKA, T. K. UUCI0 ABOraapo — 3TO UMC/IO MOJEKYJ, CO-
ACPKALUXCA B OAHOM MOJIC BCLICCTBA

19. 3aoanue

Ommemome npasuivHolii omaeem:

TemmepaTtypa cMecH, ¢cTi B Oa/TOHE €MKOCTBIO 5 JT COACPIKHUTCS CMECh
reaus 1 Bogopoaa Maccort 10 r mpu nasacuum 500 klla, mpuuem maccosas
ot renust pasxa (,6:

a). 86°C
6). 75°C
B). 75K
r). 258K
a). 86K
TecT- 2 DJIeKTPUYECTBO U MATHETHU3M
1. 3apanue

OTMeTbTE MPaBU/IbHbBIH OTBET:

Cunoii JlopeHua Ha3bIBaeTCH. ..
a). cuia, ACHCTBYIOAsI HA MPOBOAHUK C TOKOM B MArHUTHOM MOJIE
0). cuia, ACHCTBYIOINAS HA 3aps] CO CTOPOHBI SACKTPUICCKOTO MO
B). CHIa, ACHCTBYIOINAS HA 3aps] CO CTOPOHBI MATHHUTHOTO ITOJIS
r). CHIa TATOTCHUS 3apsAI0B

2. 3axanmue

OTMeThTE NPaBHILHBIH OTBET:

3axon buo — Casapa — Jlarmnaca a5t snemenTta d/ npoBogHHKA, IO KOTOPO-
MY TCUCT TOK I , Ha PaCCTOAHUH / 3aIMUCBIBACTCA B BUJC. ..

5 dgzﬂ%l[dfxi’]
4 P
0. ar=19¥7]
#
R
r) ﬁ_’ﬁw[/ 7|
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3. 3aganue
OTMeTbTE NPABUIBHBIH OTBET:
Teopema I'aycca A1t MArHUTHOTO MOJISI UMEET BHA. ..

a). BS=0

6). §BdS =)
S

B). §Bdl =0

!
r). I§d§ =)
S

4. 3aganue

OTMeTbTEe NPAaBWIBHBIH OTBET:

CBs3b MCKIY DICKTPHUCCKHM CMCIICHHCM B CPCAC U HAMPSLKCHHOCTBHIO
BHCIITHCTO 3JICKTPHUCCKOTO MOJISL. ..

—_—

a). D=ggk
6. D=c¢ck
8. D=g
L[
r). D=—
g
5. 3aganue

OTmeTbTE NPaBWIbHBbIH OTBET:
3akoH OMa A7 yyacTKa ICIIH. ..

U

. ==
a) I
&

6). [=—
) R
B). [:g
R
). U=¢gR

6. 3aganue
OTMmeTbTE NPAaBWIBLHBIH OTBET:
dopmyiia a1 ITNIOTHOCTH TOKA. ..

a) -7
=
6). j=1IS
L
B). =
=S
4o
. j=2=

dl



7. 3aganue
OTMeTbTE NPAaBHILHBIH OTBET:
®opmya, Beipaxkaronas BTopoi 3akoH Kupxroda,:

a). ZIiRi = ZUk
i k

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

OTmeTbTE MPaBWIbHBIH OTBET:

[IpoBogsimas pavka miowaaso 200 oM’ Bpamactcs ¢ gactoto 16 I'p B
MOCTOSIHHOM MarHUTHOM mone ¢ uuaykuueid 0,5 Ta. MakcumanpHOE 3Ha-
yenune IJ1C, BOZHUKAIOILEH B KOHTYPE, PABHO. ..

a). 1B

6). 0,16 B

B). 10kB

r). 160B
9. 3aganue

OTMeTbTE NPABHILHBIN OTBET:
[ToTok BeKTOpa CMEIIEHUSI HMEKTPOCTATHUCCKOTO N0l B AMDIECKTPHKE Ue-
PE3 3aMKHYTYIO TTOBEPXHOCTh PABEH. ..

a). ff)clg :iZq,

S S
0) fﬁdgzz%
S i
Iﬁdg‘:Zqz
B). S .
r) §Ed§:2q,
S i

10. 3aganue
OTMeTbTE NMPaBHIbLHBII OTBET:
EauHuua uamMepeHus noTeHUUanNA. ..

a). JTx/B
0). B

B). A

r). BM
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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-

HUIAX o A)...
Mo A)

)]
~/
~ 00 v &©



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 HpaBHHbelﬁ OTBET.

3a HampaBJICHKC TOKA HA PUCYHKC MPHHUMACTCS HAIPABJICHHC!

i [ e
I |

R
— -

a). 0T OTPHULATEIBHOrO NOMKOCA K MOTOKUTETBHOMY
0). OT NOJOXKHUTEIBHOTO MOMOCA K OTPULIATETBHOMY
B). HAIpaBICHUE TOKA BHIONPACTCS MPOU3BOIBHO

I). TOK B CXCME OTCYTCTBYCT



17. 3aganne
OTmeThTe NPaBUIILHBIN OTBET:
Enunuua uaMepeHus: MU yKTUBHOCTH. .

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

OTmMeTbTE NPABHIIbHBIN OTBET:
Aenenue cxun-3dpexTa 3aKmoUacTes. .
a). B BO3HUKHOBEHHMHM JJIEKTPHUECKOTO TOKA B MACCHBHBIX MpO-
BOJHHKAX
0). B HArPEBAHWUM MPOBOIHUKA [P MPOIYCKAHHH HIEKTPUUYECKOTO TOKa
B). B HAMATHUYHMBAHUH MPOBOJHHUKA IIPU MPOIYCKAHHUH TOKA
T). B BBITCCHCHHHM MICPCMCHHOTO TOKA HA TIOBCPXHOCTH MPOBOTHAKA

19. 3anauue
OTmeTbTe NPABUJILHBIN OTBET:

BekTop sneKkTprueckoro evMeineHus 1) B AMDICKTPHKE OMPEICsICTEA. .
a). CBS3aHHBIMH 3apsAaamMH
0). AUNONSIMH B JUIICKTPHKE
B). CBOOOJHBIMH 3apsaaMH
r). CyMMOM CBOOOJHBIX M CBA3AHHBIX 3aPsiI0B

Tect- 3 OnTuka

1. 3apanne
(OTMeTbTe MPABHIBHBIE OTBETDI:
SIBnIeHHMS, KOTOPBIE OOBICHAIOTCS AUCTIEPCHEH CBETA;

a). OrHOAHHE CBETOM MPEMATCTBHS

0). OTPAKEHHE OT FPAHMLBI PA3IETa 2-X CPea

). Pa3TOKCHUE CBETA B CTEKTP MOCIE MPCTOMICHHS

). pazyKHag OKPacka MBLTbHBIX TY3bIPEH

pagyra

= ™

=
—
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2. 3ananmue
OTtmeThTe NPaBUIIbHBII OTBET:
Judpakuus cBeta — 310:

a). 3aBHCHMOCTb MOKA3ATC/Is MPSIOMJICHHS BEIIECTBA OT YacTOTHI
0). SBICHHC OrMOAHHS BOJHOH MPCTISATCTBHS
B). PE3YJbTAT HATOKEHHS KOTCPECHTHBIX BOJH
r). Pa3ToKEHHE CBETA B CIICKTP MOCIE MPETOMICHHUSI
J). TPCUMYIICCTBCHHAS OPHCHTALMS IUIOCKOCTH KONMCOaHHil CBETO-
BOM BO/THBI
3. 3apanue

OtmeTbTe NPaBHIILHDBINH OTBET:
ADCOMIOTHO YEPHOE TENO — 3TO:

a). abCOMOTHO TBEPAOC TCJIO YCPHOTO LIBETA

0). ueproe Temo mpu () K

B). TCINO, TOJTHOCTHIO MOTIOMAOIIEE BUANMOC H3TYUCHHC

r). TCIO, OTPAKAMIICE BCC BHABI H3TYUCHHS

1). TeJO, MOJHOCThIO MOTJIOMIAIIEE BCE BUABI H3TYUCHHS
4, 3apanue

OT1meTbTe NPABUILHBINH OTBET:
CrexTpanbHas MIOTHOCTb SHEPTETHUCCKOH CBETHMOCTH TEJA BBIPAKACTCS

(opmy10i:;
AW
a)' Rv = v, v+h
’ dv
dW{’IOEJl '
6) Avj‘ _ V,v+dv
dev,vﬂ]v
noa
B) _ d v,V
' v, ~
’ dv
131
1,) 4. = d V,V+dv
’ v~
de,v+dv
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5. 3aganue
OTmeTbTE NPABWIbHBINH OTBET:
[locae mpoxoKACHMS MUIACTHHKHM | CBET MONHOCTHIO TMOsspu3oBaH. Ecnm

yroa mexxay HampasicHHIMH OO0 u O'07 ¢ = 30°, TO HHTEHCUBHOCTH J| H

J> CBSI3aHBI COOTHOLIEHHEM. . . .

ol
1

o
a) J?:EJl
-4
6. J, =L
4
B). 5 =
J,
) 2:T
6. 3aganue

OTmeThTE NPpaBUIbHbIE OTBETHI:
CKopocTh pacnpoCTPAHCHHSI IICKTPOMATHUTHOH BOJIHBI B BAKYYMC:
a). OCCKOHCUYHO OOJbLIAs
0). 300 000 km/c
B). vObIBaeT OoOpaTHO MPOMOPLMOHATBHO KBAaAPATY PACCTOSIHHUSI OT
HUCTOYHHKA CBETA
r). 3000 xm/c
x). 310° m/c
7. 3aganue
OTMeTbTE NPaBWIbHBINH OTBET:
CBs13b aDCOTIOTHOTO TMOKA3ATE IS MPETOMICHUS CPEIBI U €€ HICKTPHUCCKOM
¥ MATHUTHOH TPOHUIIACMOCTH BRIPAXKACTCS (hOPMYJIOH:

a). n=J87L

6) n= E
0

B). Nn=gU

r). n:E
€



8. 3aganue
OTMeTbTE NPABHIbHBIN OTBET:
Jucnepcus cBeTa — 3T0:

a). 3aBHCUMOCTH JUTHHBI BOJHBI CBETA OT YaCTOTHI

0). TPAMOIMHEHHOC PacIPOCTPAHCHUS CBETA

B). 3ABUCUMOCTDE ITOKA3ATC/Isd HpeHONIHeHHH BCIICCTBA OT YAaCTOTHI
cBeTa

l"). 3ABUCUMOCTD yIJj1a NPCJIOMIICHHS Tyda OT yrija naacHUus

I). TPCUMVIICCTBCHHAS OPHCHTAIMA TUIOCKOCTH KOJICOAHHH CBETO-
BOM BOJTHBI

9. 3aganue

OTMeTbTE NPaBWILHBINH OTBET:
Ycnoue, HeoOXoauMo A1t HAOMIOACHUS AUPPAKLIH CBETA!

a).
0).

B).
r).

aAMITUTYJa KOJEOaHUN JO/DKHA ObITh MHOTO OOJbINE pPa3MEpoOB
TIPCHATCTBHUA

aMILTATY A KoneOaHui 10/pKHA ObITE CPABHHUMA C Pa3MepaMH Mpe-
HSITCTBHSI

JJTHHA BOJTHBI JODKHA OBITh CPABHUMA C PA3MEPAMH MPEUSITCTBUS
JJIUHA BOJIHBI JODKHA OBITh MHOTO OOJIBIIE PA3MEPOB IPEHUSITCTBUS

10. 3aganne
OTMeTbTE NPaBHIbHbBIE 0TBETHI:
HenpepbiBHBIN CIICKTP U3IYUCHUS JAKOT:

a). TBepablc BemecTsa mpu Temneparype 0 K <7'<273 K
0). JKHAKOCTH IIPU BHICOKOM TEMIICPATYPE
B). TBCPABIC, XKHAKHC M Tra3000pasHbIC BCINECTBA MPH TEMICpPATy-
pe 273 K
I ) PACKAICHHBIC TBCPABIC TC/1A W T'A3bl ITPH BBICOKOM AAB/ICHUH
7). PaCKaJICHHBIC Ia3bl IPH HU3KOM JABICHUI
11. 3apanne

OTMeTbTe MPABH/IbHBIH 0TBET:
Enununa ciekTpanbHON MIOTHOCTH SHEPreTHYECKOH CBETUMOCTH R, 1

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

T/
JDx/m

H/ v

H/m
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12. 3apnanne
OTMeThTe NPaBUILHBIH OTBET:
SBneHue, KOTOPOe OOBACHSIETCS MOTSIPU3ALUEH CBETA!

a). orudaHHE CBETOM IIPEIISITCTBHS
0). pacIICILICHHC IyYa HA JBA, PACIPOCTPAUSIIOIIUXCS B PA3HBIX Ha-
MPaBICHMIX
B). MPEIOMJICHUE Tyda
). Pa3I0KEHHE CBETA B CMIEKTP MOCIIE MPETOMIICHHS
a). paayra
13. 3ananne

OTMmeTbTe MPABHILHbII OTBET:
ITpu xaxoMm yriae, no 3akoHy Manroca, HHTCHCHBHOCTE CBETA BBILICALIETO
M3 aHaau3aTopa Oy AeT MaAKCUMATBHOIM:

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

OTMeTbTe NPaBHIbHbIE OTBETHI:

@opMyBI, ONPEICIAIOUINE JIHHY CBECTOBOM BOIHBI A (¢ — CKOPOCTb BOJI-
Hbl, /' — nepuoa xonedaHui; V- yactora koaebaHuid; 7 — MoKa3aTeb npe-
JIOMJICHUS CPEABI):

a). A=cT
6). A=
&
B). A=cn
r). g=2
A%
2. A=<
71
15. 3aganue

OTMeThTE MPaBHJIbHbBIN 0TBET:
Yron maxenus nyua S Ha rpanuny paszena cpex 1 u2

M
S s’
LB

NI | =

S”
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oo

(=)

=

a).

)
).
).
)

PP

ati

16. 3apanue
OTMeTbTe NpPaBHIbLHbIIi OTBET:
CBolicTBO cBeTa, 00BACHSIOMIEE rOMy00H HBET Heba:

a).
).
).
).

=)

MOTIOLCHUE
PACCCSHEC
OTpaKCHHE
MPCTIOMIICHAE

17. 3azanue
OTmeThTe MpaBHILHBII OTBET:

Yenosue Makcumyma pu AupaKipu CBETOBBIX HYUKOB HA AH(PAKLIHOH-

HOH PEIICTKE:

dsing==1(2m+ 1)%, =0 )

6). dsing=12mh, (m=1,2,..)
B). dsing= J_er%, (m=0,1,2,..)
] , A
r). dsing= i(2m+l)5, (m=12,..)
18. 3aganue

OTmeTbTe NPaBHILHBIN OTBET:
JluHeHyaThlil CICKTpP U3IYUSHUS JALOT:

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

1).

rassl MPU HA3KOM JaBJICHUH
TBEpABIC BewecTsa mpu Temneparype 0 K <7'<273 K

TBEPIbIC, JKHAKHE U rA3000pazHbie BewecTsa mpu Temneparype 273 K
pacKanecHHBIC TBEPABIC TEIA U Fa3bl PU BBICOKOM JABICHUH
’KH/IKOCTH TIPH BHICOKOH TEMIICPATVpE
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19. 3aganne

OTmeTbTe MPABUIbHBII OTBET;

CBeT, B KOTOPOM KOJCOAHHS CBETOBOrO BEKTOPA MPOMUCXOAAT B OMPEAC-
JTCHHOM, HO HCHCKITIOUHTETHHOM HAMPABICHIH, HA3BIBACTCA:

a).
).
).
).

= W O\

HCTIOMAPU30BAHHBIM
YaCTUYHONOAPU30BAHHEIM
MI0CKOMOMAPU30BAHHBIM
€CTECTBEHHBIM

Tect- 4 ATomHast puszuka

1. 3apanne

OTMeTbTe NPABHIIBHBII OTBET:

HampaBicHue IBIKCHHS 3ICKTPOHA OTAAYH € COCTABILICT ¢ HAMPABICHIEM
nagatomero gorona yroa 30°. UMHyIbC paccessHHOTO OTOHA PaBEH. ..

2). 3P,

6). 1L5V3P,

B). 05P,

r). 243P,
2. 3apanne

OTmeTbTe NPaBUIbHBIH OTBET:
CpeaHee BpeMsI JKH3HH PAAUOAKTHBHOTO SIAPA:

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

T=h
g=25k
1=24
1=1/A
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3. 3ananue
OTMeTbTe NpaBHJIBLHBINH OTBET:
dopmyna Komnrona amnst paccesiHust poroHa:

a). AA= &Sing
me

0). AA= isin2 ©
me 2

B). AA= isin9
me

r). AA= &sinz 2

me

4. 3aganne
OTMeTbTE NPABHIBHBIH OTBET:
[lepuon noxvpacnaza T, BeraucasaeTes mo GopmMyie:

a) ]‘1 =2
5 A
Inl
B) Tl :2111—2
N A

5. 3aganue

OTMmeTbTe NPABWIbHbIH OTBET:
dopmyna Pundepra:

n m

B) v:K(l—ij
n o m

r) V:K(l‘f‘ij
n m

6. 3aganue
OTMeTbTE NPaBHIbHBIH OTBET:
3axon Kupxrodda Beiparkactcs GopMyIIon:

a) f‘v T = &’T
) AV,T
2
6). rp = kT
c
B). A =b/T
2nhv? 1
F). rv,T = 2

» oMY



7. 3agauue
OTMeTbTE NPAaBWILHBIH OTBET:

[TpaBuio cMemeHust A1 pAIMOAKTHBHOTO O — pacnaja.

a). $X— v+ Je

6). £X — 43Y + sHe
8), 22X 3 ;074 Je
r. X+a —>Y+b

8. 3aganme
OTMeThTE NPaBHILHBIH OTBET:
®opmyna a¢ bpoimns:

a). p:ﬁ
1%
6). r=2L
h
h
B). P=5

r). p=mc

9. 3aganue

OTMeTbTe NPaBHWIbHbIH OTBET:

3akoH cMereHus Buna Beipackaetcst hopMyIou:
a). Agax =071

2mhv? 1
0). nr= 2 I |
B). rv_j-:jv’]'
v,T'
_2nv2

r). f,r kT
c

10. 3aganne
OTMeTbTE NPABUILHBIIN OTBET:
[IpaBuno cMmemeHust A1 PAAMOAKTHBHOTO B -pacnaaa:

a). 7X > 43¥ + ;He
6. 2397+ 0
). 4X-543F

A A 0
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11. 3aganue
OTMeThTE NPaBHIbLHbBINH OTBET:
CootHomeHue HeonpeaeneHuoctu ['eizendepra:

a). AxAp<h

0). AxAp>h

B). AxAp=h

r). AxAp=1
12. 3aganue

OTMeTbTE NPABWIbHBIN OTBET:
3axoH Panea — JPxunca Beipakactces hopMyIor:

2
2. rp =k
' C
O Ay = BIT
) RV.T
B). F,p= —
v,T A\::T
r). R.=oT"*
13. 3aganue

OTMeThTe NpaBWIBHBINH OTBET:

DOTOH — ATO YACTHLIA, ...
a). JBIDKYINAACS C OOMBINOH CKOPOCTBEIO M ODAJAOINAS SHCPTHCH,
HE 3aBHUCSILEH OT MACChl
0). ABwKyIWAsICs ¢ OONBLUIOH CKOPOCTHED, MAcca MOKOSI KOTOPOH paB-
Ha HY IO
B). JBIDKVINASACS C OOJBINONH CKOPOCTBIO M 00JIafaromas Maccou, 3a-
BHCAIICH OT CKOPOCTH ABHKCHHUS
r). ABWXKYLIAICS CO CKOPOCTBIO CBETA, MACCa MOKOsS KOTOPOH paBHA
HYITEO
14. 3aganue

OTMeTbTE NPABWIbHBIN OTBET:
[NpaBuno cMereH st 11 pagHOAKTHBHOIO 3 -pacnaza:

a).
0).

4 Ao . 4
7X = 7,V + ;He
A A 0
7X >zl + e
A A 0
7X > Y+ e

y A-4
7X = 75
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15. 3apanne
OTMmeThTe NMPaBHIILHBIN OTBET:
Ypasuenue lpeaunrepa A5 CTAMOHAPHOTO COCTOSIHUSL:

D V(E3.2) + B UGy 2) W .2) =0
C
2m
6). Awy(x,y.z)- h—z[E +U(x,y.2)w(x,3,2) =0
i’;? [E — U(x,y,z)]\p(x,y,z) =il
2 mc
). Viy(x.y,z)- 7—2[U — E(x,y.2)w(x,,2) =0
1

B). Viy(x.y.z)+

16. 3aganne

OTMeTBhTE NPABWIbLHBINH OTBET:

®opmyna [nanka a5 CICKTPATIBHOH INIOTHOCTH YHEPTETHUCCKON CBETH-
MOCTH UMEET BUA;

) _ 2nhv? 1
a). rva - 02 ehv /'(kT) _l
2
6). F\LT = 2n: kT
C
) R\',T
B). ! ol T = -
h AV.T
). Ay =b/T
17. 3aganue

OTMeTbTE NPABWILHbIH OTBET:

Cuvson X B peakimn SN + 7He — '70 + X ecth:

a). Gp
6). ¢n
B). llH
r). _(l)e
18. 3aganue

OTmeTbTE mnp ABUWJIbHBIH OTBET:

Yacrora manyucans 3 10" T, 3a 1 ¢ MCTOUHMK H3TyUEHHS MOIIHOCTHIO 40

Bt ucnyckaer ... $oTOHOB

a). 1,010"
6). 2.010"
B). 2.010"
r). 1,010%
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19. 3aganue
OTMeTbTE NPABHILHBIN OTBET:

Cumeon X B peakumu , Be + sHe — '2C + X ecth:

a). llp
6). on
B). llH
r). e

20. 3aganue

OTMeThTE NPaBHILHBIN OTBET:

Crammonapuoc ypasucHue lllpeauurepa Ams 3JCKTpPOHA B BOAOPOAOIO-
JTOOHOM aTOME HMCET BU!

2 A
a). —h—A‘P +U(x,y,z,))¥ = iﬁi
2m ot
;)
6. — L aw=inTt
2m ot
2m ;mo)?)x2
B). AW+ T W=0
h 2
2
). AY+ 2’? -2y g
h dmeqr

Bonpochl TpoMeKyTO4YHOr0 KOHTPOJIS

Bomnpocs! k 3x3ameny (1 cemectp)

1. ®usuka, ee onpeeneHue, NpeaMeT U3yueHHsl U OCHOBHBIE TOHSTHS.

2. Marepus 1 ee BHJIbI, CTIOCOO CYIIECTBOBAHUS MaTEPUU. DHEPTHS.

3. MexaHuka, pa3ienbl MEXaHUKH, MEXaHu4yeckoe JaBHkeHHue. OmpeaesieHne MeEXaHMUeCKOW CHCTEMBI,
3aMKHYTas (M30JIMPOBaHHAs) MEXaHUYECKasi CUCTEMA.

4. Cuctema oTcueTa M cucreMa koopauHart. [loHsTHe MaTepuaIbHON TOUKH.

5. Onpenenenne BEKTOpa, MpOCTENIINE anredOpanyeckre ornepanuu ¢ BEKTOpaMU, €IMHUYHBIA BEKTOD.
basucHble eiMHUYHBIC BEKTOPHI |, j, K 1 cuctema koopanHar.

6. Pammyc-BexTop I, BeKTOp TepeMemieHusi Ar, BEKTOp MIHOBEHHOW CKOPOCTH V.

7. BexTop yCKOpeHMs, HOpMaJbHasi COCTaBIAIONIAs  &n M TAaHT€HIUAJIbHAs COCTaBIAIOIIAs a,
BEKTOPa YCKOPEHHUS.

8. Onpenenenne MOAynsi BEKTOpa YCKOPEHHS.

9. Ilytb S 1puM MPOU3BOJIBHOM JIBWKEHHU MaTepuanbHOW Toukd. I'paduueckoe uzoOpaskeHue
nytu S ( Kak Twiomaas (GUrypsl Ha Trpaduke, OTpaXKarolieM 3aBHCUMOCTh CKOPOCTH V OT BpeMeHH t)
IIpU MPOU3BOJIBHOM JABW)KEHHUH MaTEpUAIbHON TOYKH.

10. B xakoMm ciydae yroil MOKHO CUMTaTrh BekTopoM? IIpmBecTH pHCYHOK.

11. BexTop yrioBOil CKOPOCTH ® M BEKTOp YIJIOBOTO yCKOpeHHs .

12. CBsi3p MeXIy JIMHEHHON CKOPOCTBIO V M YIJTIOBOW CKOPOCTBIO O .

13. CBs3b MEXTy TAaHTEHIIMATHLHON COCTABISIONICH YCKOPEHHsS ¢, W YIIIOBBIM YCKOpEHHEM [3 .

14. UnepumanpHast cucremMa oTtcueta M 1-bif 3akoH HpioToHa.
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15. Omnpenenenuie cuibl, MpaBUiIo cliokeHus cuil. [lpuBectu mpumep.

16. Bropoii 3akoH HbroTOHa W TpaHUIBI €r0 MPUMEHEHUS.

17. Tpetuii 3akoH Hpl0TOHA U €ro CBSA3b C 3aKOHOM COXPAHEHHUS UMITYJIbCa

18. PaboTa cuibl, onpesieneHne KHHETUYECKOH SHEpTUH; MOTeHIanbHast sHeprus. [Ipumepsr.

19. 3akOoH COXpaHEHHUS SHEPTUH

20. A6comotHo TBeproe Teno. [locTynaTensHoe U BpalaTeIbHOE ABMKEHHS TBEPIOTO TEa.

21. IlenTp MHEpPIUU TBEPJOrO Tela, ypaBHEHUE JABMKEHUS LIEHTPa HHEPLIUU.

22. MOMEHT CWJIbl ¥ HalpaBJCHUE BEKTOPa MOMEHTA CHIIBI.

23. MoMeHT uHepHMH MaTepuaibHOW TOYKHM M CUCTEMbl MAaTEPUAIbHBIX TOYEK.

24. MOMEHT MHEpLUUHU CIUIOIIHOTO Tejla Ha MpHMEpe IMJIMHApA.

25. OCHOBHOI 3aKOH [MHAMHUK{ BpalllaTeJIbHOTO MABMXKEHUS [UIsl Telda ¢ (DUKCHPOBAHHOW OCHIO
BpalleHus. Y CJIOBHUE paBHOBECHUS TBEPAOIo Teja

26. MoOMEHT MMITyJIbCa U 3aKOH COXPAHEHUS MOMEHTa HMMITYJIbCA.

27. CpaBHEHHE IBKCHHS TBEPJOTO Tela ¢ ABIKEHHEM MaTepHabHON TOUKH.

28. IIpuHIMI OTHOCUTEIBHOCTH B MexaHuke. [locTynaTel TeOpUM OTHOCUTEIHLHOCTH.

29. CnencTBus TEOPUU OTHOCUTEIHHOCTH. B3aMMOCBSI3b MacChl M SHEPTHH.

30. CraTucTruecKkuil ¥ TEPMOJIMHAMUYECKHII METO/IbI H3yYEHUIl CBOWCTB BEIIECTBA.

31. MonexkynsipHO-KHHETHYECKasi Teopus razoB. OcHOBHBIE MOHATHA. Onpeienenne uaeanrbHoro ra3a

32. JlaBnenue, Temieparypa , BHyTPEHHsISI SJHEPIrHsl UA€aJIbHOTO ra3a ¢ TOUYKH 3PEHHUS MOJIEKYISIpPHO-
KMHETUYECKOU TEOPUH

33. YpaBHeHUE COCTOSIHUS HJIeabHOTO Ta3a, ypaBHeHue Knaneiipona — Menzaeneena

34. ®u3nvecKkuil CMBICI YHUBEPCAIBHOM ra30BOM MOCTOSIHHOM.

35. OCHOBHBIE MOHATHUS TEPMOJIUHAMUKH ( TEIO, TEIUIOTa, MPOLECC U T 1 )

36. [lepBbIii 1 BTOPOH 3aKOHBI TEPMOJANHAMUKHI

37. Lukibl, paboTa 3a IUKIL.

38. Huxn Kapuo ' KI1/] naeanpHOM TEIUIOBOM MAITUHBIL.

39.Kak ompenensercs TOUCUHBIN SJICKTPUUECKUN 3apsii U KaKOBBI €ro cBoucTBa?

40.ChopmynupoBats 3akoH KynoHa B BEKTOPHOM BHJI€, IPUBECTH IPUMEP €0 IPHUMEHEHHS .

41.]1aTh onpeaeaeHne IEKTPUYECKOT0 OISl U BEKTOpa HAPSXKEHHOCTH AJIEKTPUUYECKOTO TOJISL.

42 Kax ompenessitoTCs CHJIOBBIE JIMHUM BEKTOpAa HANPSDKEHHOCTH  DJIEKTPUYECKOTO  TMOJIsS?
N300pa3uth »1IeKTpUYEecKOoe I0Jie, CO3AaBaeMOe CHCTEMON JIBYX pa3HOMMEHHBIX 3apsi/iOB

43.ChopmynupoBaTh TPHHIUAI CYIEPIO3UIIUU IEKTPUICCKOTO TOJISI M MPOWJUTIOCTPHPOBATH €T0
Ha KOHKPETHOM IpUMepe.

44 Kax ompenensieTcs BEKTOP HMHAYKIUU SJIEKTPHUECKOTO TIOJS M MOTOK JIAHHOTO BEKTOpa dYepe3
MOBEPXHOCTH?

45.ChopmynupoBarh  Teopemy  Octporpanackoro-I'aycca  mjis  DJIEKTPUYECKOTO MO U
IPOMJUTIOCTPUPOBATH €€ HA KOHKPETHOM IpUMEpe.

46.J/laTh ompeneneHue MOTEHIMANA W PA3HOCTH IMOTEHIHAJIOB.

47Yto Takoe OKBUINOTEHLHManbHas moBepxHocTh? KakoBa ee ¢Qopma ang  TOYeYHOro
AJIEKTPUYECKOTO 3apsija’?

48.Kak cBsi3aHbl MEXIy COOOH  HampsHKEHHOCTh 3JIEKTPUUECKOro  IMOJs M MOTEHIHAal
BJIEKTPUYECKOTO MOJs?

49.Yt0 Takoe >IEKTPUUYECKHI JUIONb U KaKk OH ceOs BENEeT, €CIM €ro MOMECTUTh B DJIEKTPUYECKOe
nosie?

50.Kax npoucxoaut nossipuzanus qudiaektpuka? Kakoil BeTMUYMHON ee MOXKHO OXapakTepu30BaTh?

51.Yemy paBHa HampsOKEHHOCTh OJIEKTPUYECKOTO IIOJII BHYTPH IPOBOJHWKA, TOMEIIEHHOTO BO
BHEIIIHEE 3JIEKTPOCTaTHYECKOe TojIe ?

52.Kak onpezensieTcst 2IeKTPHUECKOe TI0JIe BHYTPH BelecTBa?

53.DHeprus MeKTPUYECKOro MOJIs, 3alIaCEHHOT0 B IUIOCKOM KOHJIEHCATOpE.

54.0Ompenenienne MeKTpUIecKoro Toka. Crja ToKa U TNIOTHOCTh TOKA.

55.3akon Oma u 3akoH [[xoyns-JIeHia B 1okansHOU popme.
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56.3akonpl Kupxroda m ux mpuMeHEHHE K pacdeTy XapaKTEPHUCTHK JABYXKOHTYPHOU AJIEKTPHUYECKOM
Oe1IM IIOCTOAHHOI'O TOKA.

57.ChopmynupoBath 3ak0oH Amriepa JJis B3aUMOJICHCTBUS JIEMEHTOB TOKA U MTPOUJUIIOCTPUPOBATH €r0
Ha KOHKPETHOM IIpUMEPE.

58.Jlate ompenenenue 3akoHa buo-Capapa-Jlammaca u mokaszaTth ero mpUMEHEHHWE Ha KOHKPETHOM
npuMepe.

59./laTp onpeaeneHue 3aKOHa SJIEKTPOMArHUTHON UHTYKIHH.

60.Uro Takoe sABIECHHE CAMOMHAYKIIMH U KaK BBOJAUTCS UHIYKTUBHOCTH L?

61.3anmucate ypaBHeHuss MakcBelula B MHTErpajibHOM (opMe, KOTOpBIE BBIPAKAIOT CBSI3b  MEXKAY
SJICKTPUYCCKHUM U MarHuTHBIM I10JICM.

62.3anmucaTh ypaBHeHHEe MakcBelsla B HMHTErpajibHOM (opme, B KOTOpOM oOTpaxaerca ¢akt
CYILIECTBOBAHUS JICKTPUUECKUX 3aPsI0B.

63.3anucaTh ypaBHeHHMEe MakcBeia B MHTErpaibHON (opMe, B KOTOPOM OTpaXkaeTcst pakT OTCYTCTBHS
MAaruuTHBIX 3apsa10B.

64.Kak onpenenuTs 3JeKTpuieckoe (MM MarHUTHOE) MOJie AJIs MIOCKOM 3JIEKTPOMAarHUTHONW BOJIHBI B
JTAHHOW TOYKE IIPOCTPAHCTBA U B IAHHBIII MOMEHT BpEMEHU?

65.Ilepemennblii anekTpudeckuil Tok. [IoHsITHE U OCHOBHBIE XapaKTEPUCTHKHU.

Bomnpocsl k 3xk3ameny (2 cemecTp)

Bunpl konebanuii; rapMOHHUYECKUE KOJIEOAHHsI M IX OCHOBHBIE XapaKTEPUCTHKH.
CrnoxeHue konebaHuil; NpUMEHEHNE METO/]a BEKTOPHBIX IUarpaMM.
MatemaTuueckuii MasiTHUK U YpaBHEHUE €ro KoseOaHuil.
du3nuecKuil MasTHUK U ypaBHEHHE €ro KojaeOaHUM.
Bunel BOJIH M OCOOEHHOCTHM HUX pAclpOCTpaHEHMs] B pa3IMYHBIX CpeJax; IONEpeYHble U
IPO/I0JIbHBIE BOJIHBI.

6. BosHOBOE ypaBHEHHE U €r0 pelIeHHe B BUJIC YPAaBHEHHS BOJIHEI.

7. Kak onpezensiercss CBeTOBasi BOJIHA C TOUKH 3pEHMS 2JIEKTPOMarHuTHOM Teopun Makcsea?

8. KakoB ¢u3nveckuii CMBICI CBETOBOT'O BEKTOpa?

9. JlaTh NOHATHE KOI'€PEHTHOTO0 HCTOYHHKA CBETA.

10. Kaxk onpenensiercs siBinenue uarepdepernmu ceera? [lpusectn mpumep nHTEpGEPEHITUH IS ABYX
KOT'€pEHTHBIX HCTOYHUKOB.

11. OmnpenenuTts ycioBus MakCUMyMa U MUHUMYyMa UHTEPPEPEHLIUH.

12. Kak ompenensercss sBileHHe AUDPaKIMM CBETa U 4YE€M OHO OTJIMYAETCs OT SBICHMA
uHTepdepeHumn?

13. Ilpunnun Itoiirenca-dpeHens u ero coaepkaHue.

14. 3ounb1 ®peHens u ux NpUMEHEHUE AJI pacyeTa UHTEHCUBHOCTH CBETA B SIBJICHUM TUDPaKIUH.

15. Iudpaxius cBeTa Ha OJJHOM ILEJH.

16. udpaxmus cBeta Ha cucTeMe mienei; T pakIMoOHHAas penieTKa U e€ XapaKTePUCTHKH.

17. Kak onpenensiercs siBI€HUE MOJIIPU3aLUU CBETA?

18. Yewm oTnmvaeTcst €CTECTBEHHBIN CBET OT TUIOCKOIOJIIPH30BaHHOTO CBETA?

19. CnoxeHue JAByX IJIOCKONOJSPU30BAHHBIX BOJIH, HMEIOIIUMX B3aUMHO NEpPHEHIUKYISPHbIE
IJIOCKOCTH MOJISIPU3ALIHH.

20. KpyroBas 1 a;unTHYeCcKast MOJIIpU3alys.

21. Tlonsipu3anus cBETa IpU OTPAKSHUH U MPETOMIICHUH; 3aK0H bprocTepa.

22. OU3MYECKUil CMBICI CTIEKTpalibHOTO pasnokeHus. Teopema Dypre.

23. TlpexacraBieHrue MOHOXPOMATHYICCKUX BOJTH B KOMIIEKCHOM IIOCKOCTH; hopMyiia Diisepa.

24. Psan @ypwe u unterpan Oypoe.

25. TIpumenenwne paznoxkeHuss Oypbe K MPOCTEUIIIMM CBETOBBIM U 3JICKTPUIECKHM CUTHAJIAM.

26. OnpezeneHue TEIJIOBOTO M3IYYEHUS M €ro XapaKTEPUCTUKH.

27. UTo Takoe «HMCITyCKaTeJIbHAas CIOCOOHOCTBHY» I, aOCONIOTHO YepHOro Tema?

28. «DHepreTHueckasi CBETHMOCTB» R , aOCONIOTHO YEpHOTO Tella U €€ CBSI3b C «HCITyCKAaTeIbHOMH
CIIOCOOHOCTBIO» I .

s E
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29. Jlatp ompenaeneHue aOCOJMIOTHO YEPHOTO Tela ¢ TOUYKHM 3peHHs 3akoHa Kupxroda.

30. 3akon Credana - bonbMana u3ny4deHus aOCOMIOTHO YEPHOTO TeJa.

31. 3akonbl BuHa w3aydeHus aOCOJMIOTHO YEPHOTO Tela .

32. B yem cyrp runore3bl [lnaHka, BBEACHHOM UM TIpH ONHUCAHUHM U3IY4YEeHUS aOCOIIOTHO
yepHOro temna?

33. Hocrynatel bopa B Mozmenu aToma BOaOpoJa.

34. ®opmyna banbMepa A cleKTpa HM3JIyd4eHHs aTOMa BOAOPOAA.

35. KakoB cmbIch mensix gucen M, N B popmyne banbmepa ¢ Touku 3penust Teopun bopa?

36. OmpeneneHre KOPIYCKYJISAPHO - BOJHOBOIO Jyajau3Ma MaTepuH.

37. CootHomenust e bpoiins, CBs3bIBaONIEe KOPIYCKYJISIPHBIE W BOJHOBBIE CBOMCTBAa MaTepHH, U
UX COJeprKaHue.

38. JlnuHa BomHBI e bpoins mist aneKTpoHa.

39. Nmeer nau pusmueckuii cmbici BoaHoBas ¢yukuus V(X,y,z,t)?

40. CymecTByeT 1M IMOHATHE «KJIACCHYECKOW TpPAaeKTOPHM» B KBAaHTOBOH MeXaHUKE?

41. Kakue npeanosaokKeHus M03BOIMIIM «yragaTh» siBHbIN BUJ ypaBHeHus lllpeaunrepa?

42. Kakyro wuHGpOpMANMIO O MHUKPOCKOIMYECKOW CHUCTEME MOXKHO TIONYYUTh W3 YpPaBHEHUS
[Ipenunrepa?

43. TlonsTHe omepaTopoB B KBAHTOBOW MEXAaHUKE, MX IMPHMEPHI.

44, T'ne vaie BCEro HAXOOUTCS 3JIEKTPOH, MOMELICHHBIH B OJHOMEPHBINH «IIOTEHLUAIbHBIA SIIUK»
IMIUPUHON /, €CIIM er0 COCTOSIHHE OMpEeessieTcss KBaHTOBBIM YHCIOM N = 2 ?

45, Kak omnpenensieTcss ypOBEHb 3HEPIrUHM B KBAHTOBOM MeXaHHUKe?

46. Ilouemy otmagaer HeoOXoAMMOCTh B mocTynarax bopa B Teopum Ipemunrepa? Atom
BoJlopoJia B Teopu Llpenunrepa.

47. B ueM omIMYHME TPOXOXKICHHS YACTUIBI Yepe3 « MOTCHIMAJIbHBIN Oapbep» B KIACCHYECKOM
MEXaHUKE U B KBAaHTOBOM MeXaHHKe?

48. B yuem cytp «TyHHenpHOro 3(dekra» mnpH NPOXOKICHUH YaCTUIBI Yepe3 MOTEHIHAIbHBIHI
O6apbep B KBAaHTOBOM MeXaHHKe?

49. KsanrtoBble yrcia N,l,m;,Ms 1 UxX poJb Mpu ONpeAeIeHUH COCTOsHUS diekTpoHa. [Tpunimn [Taym.

50. Tabnuua MeneneeBa 1 €€ 00bACHEHHE C TOUKH 3pEHHSI TPUHLIUIIOB KBAHTOBON MEXaHUKH.

51. JlaTh ompeneneHue MOJIEKYJIbI.

52. I'padmueckn  n300pasuTh  MOTEHIHMAIBHYIO  KPUBYIO, OINpPENEISIONYI0  B3aUMOJEHCTBUE
JIBYXaTOMHOW MOJIEKYJIBI.

53. Kak omnpenensiercss noHHbIM TN cBsizu? [IpuBectu mpumep.

54. Kak ompenensiercss KoBaJleHTHbIH T cBs3u? [IpuBecTu npumep.

55. OcHOBHbIE BU/BI MOJIEKYJSPHBIX CIIEKTPOB M UX Tpaduueckoe H300pa)keHue.

56. OCHOBHBIC TIOJIO)KEHUS 30HHOW TCOPHH TBEPAOTO Tea.

57. Kak ompenensitoTcs MeTaibl C TOYKHA 3PEHUSI 30HHOW Teopuu?

58. Kak ompenensroTcs MoJynpoOBOJIHUKU C TOUKUA 3PEHUS 30HHOW Teopuu?

59. Kak ompenensrorcs AMAIEKTPUKU C TOUYKH 3PEHHs] 30HHOH TeopHuu?

60. OnpezneneHue ONTHYECKUX KBAHTOBBIX I€HEPATOPOB ( Ja3epoB ).

61. Cxema ycrpoiicTBa pyOMHOBOTO Jasepa.

62. IlpakTHdyeckoe MpPUMEHEHHE JIa3epOB.

63. YacTuma B cepruuecKn CHMMETPUIHOM II0JIE.

64. Bonopononono6Hble aToOMbl. DHepreTudeckre ypoBHU. [loTeHIManb! BO30OYXK/A€HUS 1 HOHU3ALIUY.

65. CrekTpsl  BOJOPOAOMOJOOHBIX  aTOMOB. [IpocTpaHCTBEHHOE pachpesieieHne  IIOTHOCTH
BEPOSATHOCTH ISl 3JIEKTPOHA B aToMe Bojgopoaa. Mesoaromel. [llnpuna ypoBHEH.

66. CTpykTypa SHEPreTHUECKHX YPOBHEH B MHOTO3JICKTPOHHBIX aroMmax. THIBI CBS3EH JCKTPOHOB B
aToMax.

67. CtpoeHue aTOMHOTO sipa. Mojenu sapa.

68. SnepHbie peakuuu. PaguoakTHBHBIE PEBPAILCHUS SAEP.

69. Peakmus spepHoro nenenus. L{enHas peakiys JqeIeHus.

70. Snepusrii peakrop. Mnes Opuneproro peakropa. [IpoGieMa HCTOUHUKOB SHEPTHH.
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71. TepMmosimepHBIi CHHTE3. ODHEpPrus 3Be3l. YIpaBIsEMbId TepMOSIEpPHBI cuHTE3. DhdeKT
Meccbayspa u ero npuMeHeHHe.

72. Uepapxus cTpykTyp MaTtepuu. YacTuibl W aHTHyacTuilbl. Dusnueckwii BakyyMm. CraHmapTHas
MO/JI€Jb 3JIEMEHTAPHBIX YaCTHULL.

73. KBapkwu, 1enToHbl ¥ KBaHTHI yHIaMEHTaNIbHbIX Moiel. DyHnaMeHTanbHble B3aUMOICHCTBHUS.

74. Anponsbl. fnpa aromoB. ATombl. Mosekyibl. MakpOoCKONMYECKHE COCTOSIHUSI BEIIECTBA: Ia3bl,
KUJKOCTH, TIa3Ma, TBepable Tena. [Inanersl. 3Be3nbl.

75. BemecTBo B 3KCTpEMalbHBIX YCJIOBUSAX: O€ible KapiIUKH, HEUTPOHHBIC 3BE3/bl, YEPHBIC IBIPHI.
["opsuast mozenb 1 3BoMIOLMS BeeneHnoii.

OHGHI/IBaHI/Ie CTYACHTA Ha OK3aMCHEC 110 JUCHUITIIINHC «DPu3uKay:

banibl
(uToroBoi OcBoenne
N . . TpeGoBanus kK 3 HAHUAM
PEUTUHIOBOM | KOMIeETeHUMit
OIICHKH )
100-85 [TponBunyThIi | OTBETHI Ha MOCTABJIEHHBIE BOINPOCHI IMOJHbBIE, YETKUE U Pa3BEpHYTHIC.
YPOBEHb Pemenust 3amad  JOTMYHBL, JOKAa3aTeldbHBI M JAEMOHCTPHPYIOT
aHAJIMTUYECKHE U TBOPUECKUE CIIOCOOHOCTH CTY/CHTA.
84-70 Cpennuii JlaroTcs MoHbIe OTBETHI HA IIOCTABJICHHBIE BOIIPOCH!. 11oka3ano ymenue
YPOBEHb BBIIENIATh MPUYUHHO-CIIEACTBEHHbIe CBsi3u. Ilpu pemenun 3anau
JOMYIICHB HE3HAYMTENIbHbIC OIIMOKH, WCIPABICHHBIE C MOMOIIBIO
«HABOJSIIMX» BOIPOCOB MPENOAABATENS.
69-60 bazoBsrit OTBeThl Ha BOIPOCHI M PELICHHS MOCTABJICHHBIX 33Jad HEIO0CTATOYHO
YPOBEHb nojHble. Jloruka M IMociuenoBaTeIbHOCTh B PELICHUU 3a/ad HMEIOT
HapymeHus. B oTBeTax 0TCyTCTBYIOT BBIBOIBI.

Crynent, nonyuuBmmii menee 60% oT MakcumanpHOro Oamna 3a pa3fen AUCHUIUIMHBL N
MPOMEKYTOUHYIO aTTeCTallUI0, CUNTACTCA HEAaTTEeCTOBAHHBIM 110 IAHHOW AUCIUIUIMHE.

Y4eOHOo-MeTOAMYECKOE U MH(POPMALITMOHHOE o0ecnedeHne Y4eOHOH AMCHMIINHBI
OcHoBHas nuTeparypa:

1. CasenneB U.B. Kypc obmieit ¢pusuku. B 3-x T1. T.1. Mexanuka. MonekynspHas ¢usuka. YuedHoe
rmocobue.-11-e u3a.M.:"JIanp".-2019.-432c..

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

2. CasenveB U.B. Kypc obmeit ¢uszuku. B 3-x 11. T.2. DnekTpuuyecTBO MU MarHeTusM. BoiHbl.
Omnrtuka. YueoHoe mocooue.-11-e uza. M.:"Jlans".-2019.-496¢.

Pexxum noctyma: https://e.lanbook.com/reader/book/113945/#1

3. CasenbeB U.B. Kypc o6mieit pusuku. B 5-u 11. Tom 4. Bonael. Ontuka. YuebHoe nmocobue.-5-¢
n3n. .:"Jlans".-2011.-256¢.

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

4. CasenbeB U.B. Kypc o6mieit ¢pusuku. B 3-x T1. T.3. KBanTOBas ontuka. AtomHas pusmka. Pusnka
TBepaoro Tena. YueoHoe mocooue.-10-e m3a. M.:"Jlanp".-2019.-496¢.

Pexxum nmoctyna: https://e.lanbook.com/reader/book/123463/#1

CagenpeB 1.B. COopHUK BONPOCOB M 3ajad 1o ooOmiel ¢usuke. 6-¢ m3a. crep.M.:"Jlans".-2019.-

292c.

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

5. KysuenoB C.M. Kypc ¢usuku ¢ npumepamu pernerus 3anad. Yacts |. Mexanuka u MoJeKyJsipHast
¢usnka. Tepmonunamuka: Yuebnoe mocooue / mox pea. B.B. Jlapuonosa.- 3-e u3a. nmepepab. u gom.- CII6.:
WznarensctBo «Jlanby, 2014.-464c.

Pexxum noctyma: https://e.lanbook.com/reader/book/42189/#2

6. KysuenoB C.M. Kypc ¢usuku ¢ npumepamu pemieHus 3amad. Yacte |l. DnexktpudectBo u
marHeTusM. Konebanus u BosHbl: YueOHoe mocodue / mox pea. npod. B.B. Jlapuonora.- 4-e uza. nepepad.
u noi.- CII6.: U3gatenscTBo «Jlaney», 2014.-416¢.
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https://e.lanbook.com/reader/book/123463/#1
https://e.lanbook.com/reader/book/125441/#1
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Pexxum moctyma: https://e.lanbook.com/reader/book/53682/#1

7. Ky3unenos C.U. Kypc ¢usuku ¢ npumepamu pemenus 3agad. Yacts |1l Ontuka. OcHOBBI aTOMHOM
¢bu3MKKN ¥ KBaHTOBOW MexaHHKHU. DU3MKa aTOMHOTO Spa U JIEMEHTapHbIX YacTHUIl: YueOHoe nmocodue / mos
pen. pod. B.B. Jlapuonosa.- 4-¢ u3a. nepepad. u gorn.- CI16.: U3narensctBo «Jlanby, 2015.-336¢.

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

JlononHuTeNbHAS TUTEpATypa:

8. Upono N.E. 3amaun mo oOmieit ¢usuke: yuebHoe mocobue st By3os/ E.M.Mpomos.-9-¢ usm.-
Mocksa: bunowm. JIaboparopus 3nanwmii, 2014.-432c¢.

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

9. Akcenona E.H. O6mas pusuka. Mexanuka (TiaBbl kKypca): yaeoHoe nocooue / E.H. Akcenora. — 2-
e us ., ucnp. — Caukr- IlerepOypr: Jlans, 2018. — 128 c.

Pexxum moctyma: https://e.lanbook.com/reader/book/103056/#1

10. AkcenoBa E.H. OO6mas ¢wusuka.TepmonunamMmuka W MoJIeKyisipHass ¢u3uka (TIaBel Kypca):
yueOHoe mocooue / E.H. AkcenoBa. — 2-¢ usn., ucnp. — Cankt- IlerepOypr: Jlanp, 2018. — 72 c. Pexxum
noctyna: https://e.lanbook.com/reader/book/103058/#1

11. AkcenoBa E.H. O6mas ¢u3uka. DnekTpu4ecTBO U MarHeTusM (TJaBbl Kypca): yuebHoe mocoodue /
E.H. AxcenoBa. — 2-¢ m3a., ucnp. — Cankr-IletepOypr: Jlansp, 2018. — 112 c¢. Pexum nocryma:
https://e.lanbook.com/reader/book/103059/#1.

12. AkcenoBa E.H. O6mas ¢usuka. Komebanust u BoiaHBI (T1aBbl Kypca): yueOHOe mocooue / E.H.
AKkceHoBa. — 2-e u3[l., uctp. — Cankr- [lerepOypr: Jlanb, 2018. — 72 c.

Pexxum nmoctyna: https://e.lanbook.com/reader/book/103055/#1

13. Akcenosa E.H. O6mias ¢usuka. Onruka (rnaBel Kypca): yaeobnoe nocodue / E.H. AkceHosa. — 2-e
u3 ., uctp. — Cankr- [lerepOypr: Jlans, 2018. — 76 c.

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

14. CumyxwuH, JI. B. O6mmuii kypc pusuku: Yuebd. mocodbue: s cTya. pu3nIecKux Creim.By30B. B 5 -
i T. T.1. Mexanuka / 1. B. CuByxuH. - 6 e u3z., crepeot. - M. : @uzmatiurt, 2017. - 560 c.

15. CuByxwun, /1. B. O0mmii kypc ¢pusuku: Yued. nocobue uist cTy/. Gu3nuecKux crem.By3oB. B 5 -tu
T. T.2. Tepmoaunamuka u MmojekyispHas ¢usuka / J[. B. CuByxun. - 6 e u3a., crepeoturn. - M.:
®usmataur, 2014. -544 c.

16. CuByxun, /1. B. O6mmii kypce ¢pusuku: Yuebd. nocodue st cTy. pusnueckux cnemn.By3os. B 5 -tu
T. T.3. OnexrpuuectBo/ [. B. CuByxuH. - 6 e uzna., crepeorui. - M. : ®uzmariut, 2015. - 656 c.

17. Cusyxun, /1. B. O0ummii kypc ¢pusuku: Yued. nocobue uist cTy/. Gpu3nyecKux cneu.By3os. B 5 -tu
T. T.4. Ontuka / [1. B. CuByxuH. - 63e usa., crepeotutn. - M. : ®uzmarnut, 2013. -792 c.

Metoauyeckue yka3aHusi Il 00y4arOIIMXCSl 10 OCBOCHHUIO JUCHUILIMHBI (MOLYJIs1)

18. PepkakoBa O.I1. OmpeneneHue CKOpOCTH MMyAd MpPHU MOMOLIM OaNIMCTMYECKOIO MasTHHUKA.
Mertonuyeckue ykasaHUs K BBIIOJHEHHIO J1abopaTOpHOW paboThl MO (U3MKE Ui CTYIEHTOB BCEX
cneuuanbHocTel U popm o0ydenus.- MUDU: Konunpunrep BUTHU, 2015.-16¢.

19. TMoaropnoB A.A. M3ydeHHe OCHOBHOTO 3aKOHA BpamlaTeIbHOTO JBWKEHHUS. MeToaudyeckue
yKa3aHUs K BBIMOJIHEHHUIO JIabopaTopHOW paboThl Mo (u3MKe Ui CTyIeHTOB cnenuaiabHocTH 190109,
TEXHUUYECKUX HarpaBjieHuil Bcex ¢popm oOyuenus.- MUDOU: Konunpunrep BUTH, 2016.-24c.

20. bynaBuna E.JI. ®usndeckuil MasTHUK. MeTOIMUECKUE YKa3aHUS K BBIIOJIHEHUIO Ja0OpaTOPHOIL
paboTel 1Mo (Qu3MKe AN CTYACHTOB BcexX crenuanbHocTed M Gopm obydenus.- MUOU: Konunpunrep
BUTH, 2015.-16c.

21. Bymynkun H.W., Hukudopor B.B. U3ydenne TepMoanHAMHUECKUX CBOMCTB BO3/IyXa Ha OCHOBE
onpenenenusi Cp/Cy . Meronuuecknue yka3zaHHs K BBIIOJHEHHUIO JIaOOpaToOpHOW paboThl Mo (usuke Jyis
CTYJEHTOB Bcex crennanbHocTel Beex popm obyuenus.- MUDU: Konunpuntep BUTHU, 2015.-16c¢.

22. Jleonos I1.B., Huxudopos B.B. Ompenenenne €MKOCTH KOHAEHCATOPOB IPH IMOMOIIM MOCTa
Cort. Meronuyeckue yka3aHHs K BBINOJHEHHUIO JIaOopaTOpHOM paloThl Mo (u3MKe A CTYIACHTOB
TEXHUYECKUX CIEeUaNbHOCTeH M HampaBieHuil Bcex ¢opm obyuenus.- MUOU: Konunpunrep BUTH,
2013.-18c.
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23. CamconoB A.B. OmpeneneHue rOpU30HTAIBHOW COCTABIISIONMICH HANPSHKEHHOCTH MarHHUTHOTO
nois 3emin. MeToauyeckue yKazaHusi K BBIIOJHEHUIO Ja0OpaTOpHOI paboThl M0 (HU3UKE AJIS CTYACHTOB
TEXHUYECKUX CIeNUaIbHOCTEH W HampaBiaeHud Bcex (opm obOydenus.- MUDU: Konunpuntep BUTU,
2013.- 20c.

24. MumenkoBa T.H. WHaIyKkTHUBHOCTh KaTymikd. MeToaWYecKue yKa3aHUS K BBIMOJHEHUIO
1abopaTopHOil paboTHl MO (pU3MKE A CTYACHTOB TEXHHUYECKMX CIIEHMAIBHOCTEH W HANpaBJICHUN BCeX
dbopm o6yuenus.- MUDU: Konunpuarep BUTU, 2015.-20c.

25. Huxudopor B.B., IToaropno A.A. MccaenoBanue 3aTyXarolux KojiebaHuil B KoyebaTeabHOM
KOHTYpe IpH oMol ocuusuiorpada. Metoguueckue ykazaHus K BBIIIOJHEHHIO J1a00OpaTOpHON paboThl 110
¢u3uKe A CTYACHTOB TEXHMUYECKMX CHEIMAIbHOCTEW W HampaBieHui Bcex (opm oOyuenws.- MUDU:
Konmunpuntep BUTHU, 2015.- 24c.

26. Jleonos I1.B., Hukudopos B.B. Beruucienue cpenneii JUIMHBI CBOOOIHOTO Mpobdera MOJIEKY ra3a
0 BeIMYMHE KOX(PGUIMEHTa IMHAMUYECKOM BA3KOCTH. MeToAMUYecKHe YyKa3aHUsl K BBIITOJHEHHIO
nabopaTopHOil paboThHl MO (hU3MKE IJIsl CTYACHTOB TEXHHUYECKMX CIIEHUAIILHOCTEH M HAIpaBICHUN Bcex
dbopm o6yuenus.- MUDU: Konunpuarep BUTU, 2014.-20c.

27. bymasuna E.JI. Yckopenme cBoOomHOTO TaaeHUs. MeToAWYecKHe YKa3aHUs K BBIOJHEHHIO
n1abopaTopHOil paboThl MO (hU3MKE s CTYACHTOB TEXHUUYECKUX CIIELUAIbHOCTEH M HamlpaBieHUN Bcex
dopm obyuenus.- MUDU: Kormunpuntep BUTU, 2013.- 16¢.

28. bynasuna E.JI. Maremarudyeckuii MasTHUK. MeTOAMYECKHE VYKa3aHHUS K BBINOJHEHUIO
naboparopHoil paboOThl MO (U3HMKE IS CTYICHTOB BCEX CIEIUAIBHOCTEH W GopMm oOydenwms.- MUDOU:
Komunpuntep BUTHU, 2015.-16¢.

29. KyuepoBa B.B. MHccnemoBaHune CHEKTpalbHBIX XapaKTEPUCTHK ONTHYECKOTO HW3IYYCHHUSI.
Metoauueckue yka3aHHs K BBINOJIHEHHUIO JJaOOpaTOpHOI pa®oThl 10 (pU3MKE AJIS CTYJEHTOB TEXHUYECKHUX
CHenHaNbHOCTE! 1 HanpaBJieHui Bcex Gpopm odydenus.- MUDU: Konunpuarep BUTU, 2015.-20c.

30. Kuckuna O.I1., Huxudopor B.B. Ilonydenue mnonspuzoBanHoro cpera. [IpoBepka 3akoHa
Mantoca. Meronnyeckue yka3aHUs K BBIIOJHEHHUIO JIaDOpaTOpHOW paboThl MO (QU3UKE Uil CTYJEHTOB
TEXHUYECKUX CHelMaTbHOCTed W HampaBlieHuil Bcex (opm oOyuenus.- MUDU: Konunpunrep BUTU,
2014.-20c.

31. Jleonos II.B., Hukudopor B.B. Konbiia Hetorona. MeTtoauueckue yka3aHHs K BBINOJHEHUIO
nabopaTopHOM pabOThl MO (DU3UKE ISl CTYJACHTOB TEXHUYECKUX CIICIUATLHOCTEH M HaIpaBICHUW BCEX
¢dopm obyuenus.- MUDU: Konunpunrep BUTU, 2015.- 16¢.

32. MumenkoBa T.H. Onpenenenne xapakTepUCTHK CBETOBOW BOJIHBI C MOMOIIBIO JTU(DPAKIIMOHHOMN
pewéTky. Metonndyeckue yka3aHus K BBIIOJHEHHUIO J1a0OpaTOpHOW paboThl MO (U3UKE JUIsl CTYACHTOB
TEXHUUYECKUX CHelMaTbHOCTed W HampasiieHuil Bcex (opm oOyuenus.- MUDU: Konunpunrep BUTH,
2015.- 20c.

33. bynmaBuna E.JI. H3mepeHue Temmeparypbl pPacKaJICHHBIX TeJI C TOMOIIBIO ONTHYECKOTO
nupomerpa. MeToauuecKkue yKa3aHHs K BBIOJIHEHUIO J1a00opaTopHO paboThl MO (PU3MKE A CTYAECHTOB
TEXHUUYECKUX CHelMaTbHOCTed W HampasiieHuil Bcex (opm oOyuenus.- MUDU: Konunpunrep BUTH,
2015.- 20c.

34. Huxkudopor B.B. Bayrpennwii ¢orodddexr. Meronndyeckne yka3aHHs K BBITOJTHEHUIO
n1abopaTopHOil paboThl mo (u3nKe A cTyneHToB crnenuanbHoctu 220400.62 ouHoil (hopMbl 00ydeHHS. -
MU®U: Konunpunrep bBUTU, 2015.- 16¢.

35. Popkakosa O.I1. BHemnuit potoaddext. Metoanueckue ykazaHus K BBIIOJHEHHIO TJaOOpaTOPHOI
paboTel MO (U3MKE A CTYJIEHTOB TEXHHUYECKMX CHeluaibHocTel Bcex (opm oOyuenus.- MUDU:
Komnunpunrep BUTU, 2015.- 20c.

HHuTepHer-pecypcesl

36. Teopernueckas u MaTeMaTuueckas ¢usuka http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&
option_lang=rus

37. Kypuan Texunueckoit ®usuku http://journals.ioffe.ru/jtf/

38. ®wuswmka ’eMeHTapHBIX YaCTHIl M aTOMHOTO sijpa http://wwwl.jinr.ru/Pepan/Pepan_rus.html

39. dusuka u Texuuka [Tonynposomuukos http://journals.ioffe.ru/ftp/
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MarepuajibHO-TeXHHYECKOe o0ecriedyeHue y4eOHOM U CIUTIIUHbI

B mporecce ocBoeHHs OCHOBHOH 00pa3zoBaTelbHOM NPOTrpaMMbl IO AUCHUILUIUHE «DHU3UKa»
UCIOJIB3YIOTCSl HAIJISIAHBIE TOCOOUs, BRIYUCIUTEIbHAS TEXHUKA (B TOM YHCIIe IpOorpaMMHOE o0ecrieueHue)
JUTSL TIOKa3a Mpe3eHTalui, 1abopaTopHoe 000py0BaHHUE.

JIeKIMOHHbBIE 3aHATHSI MPOBOISATCS B y4eOHOW ayauTOpUH, OOOPYAOBAHHON BHIIEOMPOEKTOPOM,
9KpaHOM, NCPCOHAJIBHBIM KOMIIBIOTCPOM U JTUHAMHUKAMMH.

Jis  caMocToATeNbHOW paboThl 00YYArOMIMXCS HMEIOTCA ClelUaIn3upOBaHHbIE TOMEIICHHUS,
O60py,Z[OBaHHLIe NEpCOHAJIBHBIMU  KOMIIBKOTCPaMH C BbBIXOAOM B I/IHTepHeT H C JOCTYIIOM K
nH(pOpMallMOHHO-00pa30BaTEIBLHOM Cpeie By3a, a TAKXKE K AIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM.

Y4eOHO-MeTOANYECKHE PEKOMEHIAIMHU 1JIS1 CTYAeHTOB

1. Ykazanust 1151 IpOCTyIIMBAHUS JICKITUN

[lepen HayaoMm 3aHATHUI BHUMATEIBbHO O3HAKOMHTHCS C Y4EOHBIM IJIAHOM MPOBEACHUS JIEKIMNA U
CIIMCKOM PEKOMEHIOBAaHHOM JIUTEPATYPHI.

Ilepen nocemieHreM O4epeHON JIEKIUHA OCBEXHUTh B NMAMATH OCHOBHbBIE KOHIIENIMU MPOIJIEHHOTO
panee marepuana. [lonroroButs npyu HEOOXOIMMOCTH BOIPOCH! npenojaBatento. He Hago onacarbes, 4To
BOIPOCHI MOTYT OBITH TPOCTHIMHU.

Ha nekumm 0CHOBHOE BHUMaHUE CIIEAYET YACHATh He (JOpMyJIaM M MaTeMaTHYCCKHM BBIKJIaJIKaM, a
COJIEPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEACIICHUSIM U IOCTAHOBKaM 3a]1a4.

B nponecce uzydeHus JIEKIMOHHOIO Kypca HEOOXOAMMO MO BO3MOKHOCTH 4acTO BO3BpAIaThCs K
OCHOBHBIM TMOHSATHSIM M METOJIaM pelleHHs 3a4ay (31eCh BO3MOXKEH BBIOOPOYHBINH KOHTPOIb 3HAHUMN
CTYJCHTOB).

KenaTenbHO UCHONB30BAaTh  KOHCIEKTHl JIEKIIMHA, B KOTOPBIX HCIOJIB3YETCS  IpPUHATasA
IpernoiaBaTeseM CUCTeMa 0003HAYCHHIA.

s 6or1ee moapoOHOTO U3yUeHUsl Kypca ciaenyeT paboTarh ¢ pEeKOMEHI0BAHHBIMU JINTEPATYPHBIMU
HMCTOYHUKAMHU U BHOBD MOSBIISIONIMMUCS UCTOUHUKAMHU.

2. YKa3zaHus AJis y4acTus B MPAKTUYECKUX 3aHITUSIX

[lepen mocemieHreM MPaKTUYECKOTO 3aHATHS YSICHUTh TEMY CEMHUHApa U CaMOCTOSITENIbHO U3yYUTh
CBSI3aHHBIE C HEM MOHATHS U METOJbI PEIICHUS 3a]1a4.

[lepen pemieHueM 3amad aKTMBHO Yy4YacTBOBAaTh B OOCYXKJIEHHUW C TpENojaBaTelIeM OCHOBHBIX
MOHSATUM, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3aHATHS.

B mpouecce pemieHus 3amay BECTH JUCKYCCHIO C NMPENOJABATEIEM O MPaBUIBLHOCTU MPUMEHEHUS
METO/IOB UX PEIICHHUS.

[To BO3MOXHOCTH CaMOCTOSATEIBHO JOBOAMTH PELICHHE IMpeajaraeMbiX 3ajad /10 OKOHYATEIbHOTO
UTOTA.

B KoHIle TpakTHYECKOTO 3aHATHSA MPU HEOOXOAMMOCTH BBISCHUTH Yy TMpPENojaBaTeNisi HESICHBIC
BOITPOCHI.

3. Yka3zaHus JU1sl BBIITIOJIHEHUS J1abOpaTOPHBIX padoT

CobmoiaTe TpeOOBaHMS TEXHUKU O€30MaCHOCTH, AJIS YeTO MPOCIyIIaTh HEOOXOUMbIE Pa3bsICHEHUS
0 MPaBWJIBHOCTHU TTOBEJICHUS B TAOOPATOPUH.

[lepen BbIMOMHEHHEM J1a0OPATOPHOM PabOTHI MPOBECTH CaMOCTOSITENHHO TOJATOTOBKY K paboTe
W3yYMB OCHOBHBIE TEOPETHUYECKHE TIOJNOKCHHS, 3HAHWE KOTOPBIX HEOOXOAWMO I OCMBICIEHHOTO
BBITIOJTHEHUS paOOTHI.

B npouecce BbinmosHeHUsT paboThHI ClIeIyeT MOCTOSHHO OOLIAThCs C MPEroiaBaTeieM, He JTOMycKast
10 BO3MOKHOCTH HETIPABUIIbHBIX I€UCTBUI.

OCHOBHBIE Pe3yJbTaThl YKCIIEPUMEHTOB HE0OX0AMMO 3aUKCUPOBATH B MUCHbMEHHOM BHUJIE.

[Ipu cmave 3avera mo paboTe MOATOTOBHTH OTYET O MPOJEIAHHON paboTe, TNe JOKHBI OBITH
OTpa)KE€HbI OCHOBHBIE PE3yJIbTAThl M BHIBOIBI.

4.Yxa3aHus AJis BBITOJTHEHHS CAMOCTOSATEIHHONU pabOThI

[Tonyunts y mpenogaBarens 3aJaHH€ W CHUCOK PEKOMEHJAOBAHHOW JuTepaTypbl. M3ydenue
TEOPETHUUYECKUX BOIPOCOB CJIEAYET MPOBOJUTH MO BO3MOXXHOCTH CAMOCTOSITEIBHO, HO MPHU 3aTPYIHEHUIX
oOparaThCcs K MpernoaBaTelo.
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[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOCIIAHHON padoTe.

[Tpu BhINOTHEHMU (POHTATIBHBIX 33JaHUI MO YCMOTPEHHUIO IpernojaaBaTenss padoTa MOXKET ObITh
orieHeHa 6€3 MMChbMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIC BOIPOCHI, IIPH YCIOBHH aKTUBHOMN
CaMOCTOSITENIbHON PaOOTHI.

[ToArOTOBUTH OTBETHI HA KOHTPOJIBHBIC BOITPOCHI.

MeToanuyeckue peKOMeHIAUM J1JIs1 IIpenojaaBaresiei

1. Yka3zanus 15 IpoBeAeHUs JEKIUN

Ha nepBoil BBOAHOM Jiekuuu caenaTh oOmMi 0630p colepkKaHus Kypca 1 OTMETHTh HOBbIE METOJIbI
U TIOAXOJIBI K PEIICHHIO 3a/1a4, PaCCMaTpUBAEMBIX B Kypce, JIOBECTH J0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

IIpy DOArOTOBKE K JIEKLIMOHHBIM 3aHATUSAM HEOOXOJMMO IpOJAyMaTh IUIAaH €ro IIPOBEIEHUS,
COJIepKAaHNE BCTYNMTENbHON, OCHOBHOM M 3aKJIIOUUTENILHOW YacTH JIEKIIMU, O3HAKOMMTHCS C HOBMHKAMHU
y4eOHOM M METOAWYECKON JHUTEepaTyphl, MyONUKAIUAMU MEPUOJUYECKON IeYaTd MO TeME JIEKIMOHHOTO
3aHATHS. YTOUHUTH IUIAaH IPOBEIEHUS CEMMHAPCKOro 3aHATUS 0 TeMe Jekuuu. Ilepen uznoxeHuem
TEKYIIEro JEKIMOHHOTO0 MaTepuajla HAallOMHUTb OO0 OCHOBHBIX HTOraxX, JOCTUTHYTBIX Ha MPEAbLAYIIMX
aexusix. C 3Tol LeNblo 33aTh HECKOJIBKO BOIIPOCOB ayJUTOPUU U OCYILECTBUTH BHIOOPOUYHBIN KOHTPOJIb
3HAHUSI CTYJIEHTOB.

B Xonme neKIMOHHOrO 3aHATUS IIpernojaBaTellb JIOJDKEH Ha3BaTh TeMy, Y4deOHbIE BOIPOCHI,
O3HAKOMHUTb CTYJIEHTOB C II€PEYHEM OCHOBHOM M JIOMOJIHUTEIbHOM JIMTEPATypbl IO TEME 3aHATUS.
PackpbiBas copepkaHue ydeOHBIX BOIPOCOB, AaKIEHTUPOBAaTh BHHMMAHHE CTYICHTOB Ha OCHOBHBIX
KaTeropusx, sIBJICHUSX U MPOLeccax, 0COOCHHOCTIX UX MpOTeKaHMUs. PacKkppiBaTh CYHIIHOCTh U COJAEPIKAHUE
Pa3JINYHBIX TOYEK 3PEHUS U HAYYHbIX IIOJXO0/10B K OOBSICHEHHIO TE€X WJIM UHBIX SBJICHUN U ITPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO IO3HMIMIO MO CIHOPHBIM TEOPETHUYECKUM
Bonpocam. IIpuBonuTh npuMepsl. 3a1aBaTh M0 XOAY M3JI0KEHUS JEKIMOHHOIO MaTepualla pUTOpUYECKUe
BOTIPOCHI M CAaMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTWBU3AIMU MBICIUTEIFHON AEATEIbHOCTH
CTY/ICHTOB, IOBBILICHUIO UX BHUMaHMs U MHTEpeca K MaTepuaiy JIeKIMHY, ee cojepxanuto. [IpenonaBatens
JIOJIKEH PYKOBOAMTH pabOTON CTYIEHTOB [0 KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaia, MoJa4epKuBaTh
HEOOXO/IMMOCTh OTPaKEHUs] B KOHCIEKTaX OCHOBHBIX IOJIOKEHUH H3ydyaeMOH TeMbl, 0c000 BBIIEINSs,
KaTeropHalibHBIA ammapaT. B 3akiIouuTeNbHON YacTH JIGKIIMM HE0O0XOoAuMo ChOpMYIUpOBaTh oOIINe
BBIBOIBI 110 TEME, PACKPBIBAIOLINE COJEPKAHNE BCEX BOIPOCOB, MOCTABICHHBIX B JIeKIUH. OOBABUTH IJIaH
OUYEPETHOT0 MPAKTHUECKOI0 3aHSTHS, 1aTh KpaTKUE PEKOMEH IAllUU 0 MOATOTOBKE CTYJEHTOB K CEMHUHApY.
Onpenenutb MeCTO M BpeMs KOHCYJIbTALIMM CTYJIEHTaM, II0)KEJIABUIMM BBICTYIMTh Ha CEMHUHApe C
JOKJIaaaMu U pedeparamu.

Ha nocnenneii nexkuuu yaenuTh BpeMs Ui 0030pa Hanbosiee BaKHBIX MOJI0KEHUH, paCCMOTPEHHBIX
B Kypce.

2. Yka3aHus U1 IPOBEACHUS TPAKTUUECKUX 3aHATUN

Yerko 0003HaYUTH TEMY MPAKTUYECKOTO 3aHATHS.

OO6cynuTh OCHOBHBIE IOHATHS, CBA3aHHBIE C TEMOM NMPAKTUYECKOTO 3aHATHS.

B mponecce pemienus 3amad BECTH JUCKYCCHIO CO CTYJAEHTaMHM O TPAaBUIBHOCTH TNPUMEHEHHS
TEOPETUYECKUX 3HAHUM.

OtMmeuath CTyI€HTOB, HauboJee aKTUBHO YYaCTBYIOIIMX B PELICHUH 3a/1a4 U TUCKYCCHSIX.

B KOHIIe MpaKTHUYECKOro 3aHATHUS 331aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Jy1st IpoBe/ieHus 1a0OpaTOPHBIX 3aHATUH.

Cobmtonate TpeOOBaHUS TEXHUKM OE30MACHOCTH M TNPOBOAUTH HEOOXOAMMBIE pPa3bsICHEHUS O
MPaBUJIBHOCTH MTOBEACHUS B 1a00OpaTOPUH.

[lepen BbImonHeHUEM Ja0OpaTOpHOl pabOTHI MPOBEPUTH CTENEHb T'OTOBHOCTH CTYAEHTOB,
HAallOMHUTb U OOCYIUTh OCHOBHBIE TEOPETUYECKHE TIOJOXKEHHUS, 3HAHME KOTOPBIX HEOOXOAMMO st
OCMBICJICHHOTO BBITIOJTHEHUS paboT.

B npouecce BbimosnHeHUs: pabOThI ClIelyeT MOCTOSHHO OOIIAThCS CO CTYACHTAaMH, HE JOIyCKas IO
BO3MO>KHOCTH MX HETNPABUJIbHBIX JE€HCTBUN.

TpebGoBatb, 4TOOBI OCHOBHBIE PE3YyJIbTaThl SKCIIEPUMEHTOB ObUIM 3a()UKCHpPOBAHBI CTY/JECHTAMHU B
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NHCEMEHHOM BHJIE.

[Ipu mpueme 3adera mo paboTe TpeOoBaTh OTUET O MpOENaHHOW paboTe, TAe JOJKHBI OBITH
OTpa)XKEHbI OCHOBHBIC PE3YJIbTAThI U BHIBOIBI.

4.Yka3aHus 10 KOHTPOJIIO CaMOCTOSTEIbHON paboTHI CTYIEHTOB

[lo ycmoTpenuto mpenomaBaTensl 3aJaHHE HAa CaMOCTOSTEIbHYIO paboTy MOXKET ObITh
WH/IMBUYAJIbHBIM WA (PPOHTAIBLHBIM.

[Ipn wcnonb30BaHMM MHAMBUAYAJIbHBIX 33JaHHN TpeOOBAaTh OT CTYAEHTa HHCBMEHHBIH OTYET O
poIeNIaHHON paboTe.

[lpn npuMeHeHMH QPOHTAIBHBIX 33/JaHUK BECTH KOJUICKTHBHBIE OOCYXICHHS CO CTYACHTAMH
OCHOBHBIX TEOPETUYECKHX TOJI0KEHUI.

C 1enpr0 KOHTPOJIS KA4eCTBa BBHIIIOJIHEHHUS CAMOCTOSITENIEHON paboThl TpeOOBaTh MHIUBHyalbHbIC
OTYETHI (AOIMYCTUMO BMECTO MUCbMEHHOTO OTYETa MPUMEHATh HHANBHIyaTbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu OC HUSAY MUODU u yuyeOHBIM TUIaHOM
OCHOBHOH 00pa3oBaTeIbHOI POrpaMMmBbl.

PaGouyro nporpammy cOCTaBHII: JOLIEHT (‘%L [Toaropuos A.A.
Penensent: npodeccop ) YepHora H.M.
[Tporpamma ono6pena na 3acenanuu Y MKH 08.03.01 «CTpouTtenbcTBoOY.
[Ipencenarens yueOHO-METOINYECKONH KOMUCCHH G -;—é—r/—-’7- Menaanu B.M.
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