banakoBCckuii HHKEHEPHO-TEXHOJIOTUIECKUN HHCTUTYT — (hrtnai GpeaeparbHOTO
rOCy/IapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHUS BHICILIETO 00pa30BaHMUs
«HaroHanpHbIN UCCIIE0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

DaKyabTET AaTOMHOW YHEPTrETUKHU U TEXHOJIOTUHI
Kadenpa « ®usrka u ecTeCTBEHHOHAYYHBIC TUCITUIUTHHBD)

PABOYAS ITPOT'PAMMA
110 aucuuibae «Pusuka»

HanpagieHusi noAroToBKu
«08.03.01 CrpourtenbcTBO»

OcHoBHasn nporbeccuouaﬂbnaﬁ 06p330BaTeﬂbHaﬂ nmporpamma
«HpOMBIH_IJ'IeHHOe H I'PAKIAHCKOC CTPOUTCIILCTBO»

KBanuduxkauus BbINYCKHUKA
bakanasp

dopma 00ydeHuUs1
OuHas

baiakoBo



e ocBOCHHUS TMCUHUIIUHDI:

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

- obecrieueHne HEOOXOAUMOTO YPOBHS 3HAHHMM JUIsI YCBOCHHUS CMEXKHBIX OOIIETEOPETUYECKHX WU
CIELIMAJIBHBIX KYPCOB;

- BBIPa0OTKa TBOPYECKOTO MOJX0/a K PEIICHUI0 HAYYHO-TEXHHUYECKUX 3a1ad U MpobdieM, ¢ KOTo-
pBIMH OyIyLIEMY CIELUAINCTY IPUIETCS CTOJIKHYTHCS HA IIPOU3BO/ICTBE.

3asauu U3y4eHUs IUCLHUIUIMHBIL

- CO3/IaHUE Y CTYJEHTOB OCHOB JJOCTaTOYHO LIMPOKON TEOPETUYECKOM MOArOTOBKU B o0sacTu Qu-
3MKH, TIO3BOJIAIONICH OPUEHTUPOBATHCS B MOTOKE HAYYHOW, TEXHHMUYECKOW MH(opMauu U odecrneunBaro-
el UM BO3MOXHOCTb UCIOJIb30BaHUS HOBBIX (DU3MUYECKUX IMPUHIUIIOB B TEX 001ACTAX TEXHUKHU, B KOTO-
PBIX OHH CIELUATU3UPYIOTCS;

- popMHpOBaHUE Y CTYJCHTOB HAYYHOT'O MBIIIJICHHS, B YACTHOCTH, IPABUIBHOCTH TIOHUMAaHUS I'pa-
HUI] IPUMEHUMOCTH PA3IMYHBIX (PU3UYECKUX TMOHATHIA, 3aKOHOB, TEOPUI M YMEHHI OLIEHUBATh CTEICHH
JOCTOBEPHOCTH PE3YJIbTAaTOB, ITOJYYEHHBIX C IIOMOIIBIO SKCIIEPUMEHTAIBHBIX WIM MaTEMaTHYECKHX Me-
TOJIOB UCCIIEJOBAHNS;

- YCBOGHHME OCHOBHBIX (PM3NYECKHUX 3aKOHOB U SIBJIEHUH KJIACCMUYECKONW M COBPEMEHHOW (M3HKH,
METOJI0B (PU3UUECKOT0 HCCIICOBAHNUS;

- BbIpabOTKa y CTYJIEHTOB IPUEMOB M HAaBBIKOB PELICHUs KOHKPETHBIX 3ajlay U3 pa3HbIX obOjacTeit
(bU3MKH, TOMOTAIINX B AaJbHEHUIIEM CTYACHTAM peIlaTh MPAKTHUECKUE 3a/1aUH.

- 03HAaKOMJIEHHUE CTYJIEHTOB C COBPEMEHHOM annaparypoii, BbIUMCINTEIILHOW TEXHUKOH U BBIPaOOT-
Ka Ha4aJbHbIX HaBBIKOB IPOBECHUS HAYYHBIX UCCIICIOBAHUMN.

Mecto nucuumiuebl B ctpykrype OOII BO
HucuumuinHa «®u3nka» U u3ydyaercs CTyAEHTaMH Ha MEepPBOM rojay oOydeHUs B IEPBOM U BTOPOM

cemecTpax.

[lepeyeHp AMCLUUILINH, YCBOGHHE KOTOPBIX HEOOXOAUMO CTYJEHTaM /sl U3ydeHus Kypca «Dusnka»
COCTABIISIIOT AUCHUIUINHBI, n3ydaeMbie B MOY COLL: «®usukay, «Anredpay, «I'eoMeTpusi».

Teopernueckue 3HaHU, MMOJyYEHHBIE IO OCBOCHHUIO JAUCLUIUIMHBI, SBISIOTCA 0a30BBIMH IS U3Y-
YEeHUsI OCHOBHBIX JWCHHIUINH, (POPMHUPYIOUIMX KOMIIETEHTHOCTHYIO MOJIENb BBITYCKHHKA W TPOQHIH

IIOATIOTOBKH.

Komnerennumn o0yuyaromerocsi, popmMupyembie B pe3yabTaTe 0CBOCHHUS JUCIUIIMHBI
B nporecce ocBoeHMS TaHHOM TUCHUIIIUHBI Y CTYACHTa POPMUPYIOTCS CIEAYIOMINE KOMIIETSHITUU:

YHUBEpCaJIbHbIE
Kox xom- HanmenoBanue
WMHanuKaTopsl JOCTIKEHHUST KOMIIETEHIHH
HEeTEHIIUU KOMIETEHINH
YK-1 CnocoOeH ocy- 3-VYK-1 3nate: MmeToauku coopa u 00padboTku HHPOPMALIUHU; aKTyallb-

IECTBJIATH IIOUCK,
KpUTHYECKHUN aHa-
JIN3 ¥ CUHTE3 UH-
dbopmaruu, npu-
MEHSATh CUCTEMHBIN
MOJIXOJ JIS perie-
HUS TIOCTABJIECHHBIX
3a1a4

HbI€ pOCCUICKUE U 3apyOeKHbIe HICTOUHUKN MH(pOpMaIuu B cpepe
npoeCCHOHATIBHOM IEATEIbHOCTH; METOJl CHCTEMHOT'O aHAIN3a
V-VK-1 YMeTb: mpUMeHSATh METOIUKH TTOMCKa, cOOpa U 00paboTKu
MH(pOpPMaLMU; OCYIIECTBIATh KPUTUUECKUN aHAJIU3 U CUHTE3 UHPOp-
Maluy, MOJIY4EHHON U3 pa3HbIX HCTOUHUKOB

B-VK-1 Bnagers: merogamu noucka, coopa u o0paboTku, Kputuye-
CKOT'0 aHaJIW3a U CUHTE3a MH(OpMaIK; METOJUKONW CUCTEMHOI0 TO/I-
X0J1a ISl pelIeHHs] TOCTaBJICHHBIX 33]1a4

YKE-1

Crroco0€eH UCIIOIIb-
30BaTh 3HAHUA
€CTeCTBEHHOHAYY-
HbIX JUCIHUIIIINH,
PUMEHSTh METO-
bl MaTEMAaTHUYC-
CKOTr'0 aHaju3a u
MO/JICITHPOBAHHUSI,
TEOPETUYECKOTO U

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIUIUIMH,
METO/Ibl MAaTEMAaTUYECKOTO aHAJIM3a U MOJISTTUPOBAHMUSI, TEOPETHIECKO-
r0 U SKCIEPUMEHTAIIBHOTO UCCIEA0BaHUS

V-VKE-1 ymeTh: UCOJIb30BATh MATEMATHYECKUE METO/IbI B TEXHUYE-
CKHX MPUJIOKEHUAX, PACCUNTHIBATH OCHOBHBIE YUCIIOBBIE XapaKTEPH-
CTUKH CIIy9alfHBIX BEJIMYHH, PEIIaTh OCHOBHBIE 33/]a4l MaTeMaTHJe-
CKOM CTaTUCTUKH; PEIIaTh TUIIOBBIE pACUETHBIE 3aa4n

B-VKE-1 BnageTb: MeTOgaMHi MaTeEMaTUUECKOT0 aHAIN3a U MOJEIIH-
pOBaHUs; METOJAMU PEILICHUS 334 aHaJIM3a U pacueTa XapakTepu-




AKCIIEPUMEHTANb-
HOTO UCCIIe/I0Ba-
HUS B IOCTABJICH-
HBIX 3aJ1a4ax

CTHK (PM3MUYECKUX CUCTEM, OCHOBHBIMHU MpUEMaMu 00pabOTKHU dKCIIe-
PUMEHTAIBHBIX JJAHHBIX, METOJaMU PabOTHI C IPUKIIAJHBIMH ITPO-
IrPaMMHBIMH NIPOJYKTaMHU

VYKII-3 Cnoco0OeH CTaBUTh
cebe obpa3oBa-
TEJbHBIE IICJIH, MO
BO3HUKAOIIINE
JKU3HEHHBIC 3a/1a-
4y, 010U PATh
CIIOCOOBI PELICHUS
U CpEJICTBA pa3BU-
TUS (B TOM YHCIIE C
HCITOJIb30BaHUEM
U (POBBIX
CPENICTB) IPYTUX
HEOOXO0IMMBIX
KOMIIETEHIINI

3-YKII-3 3Hath: ocHOBHBIEC MMprUeMbl 3G(HEKTUBHOTO YIIPABICHHS CO0-
CTBEHHBIM BPEMEHEM, OCHOBHbBIE METOAMKHU CAMOKOHTPOJISI, CaMOpa3-
BUTHUS U caMo00pa30BaHus Ha MPOTSHXKEHUH BCEH KU3HU C HCIIOIb30-
BaHUEM LIU(PPOBBIX CPEICTB

VY-VYKII-3 YmeTs: 3¢ PeKkTHBHO TIIaHUPOBATh U KOHTPOJIMPOBATH COO-
CTBEHHOE BpeMsl, UCII0JIb30BAaTh METOAbl CAMOPETYJISILIUU, CAMOPA3BU-
THUSL B CaMOOOYUYEHHsI B TEUEHUE BCEH JKU3HHU C UCIOJIb30BAHUEM LU ]-
POBBIX CPEACTB

B-VKII-3 Biagets: MeTogamu ynpasiieHus: COOCTBEHHBIM BPEMEHEM,
TEXHOJIOTUSIMU MPUOOPETEHU S, UCTIOIB30BaHUS M1 OOHOBIIEHUS COLIMO-
KYJIBTYPHBIX U TPO(hECCUOHATBLHBIX 3HAHUHN, YMEHH, U HABBIKOB; Me-
TOJAUKAMH CaMOPAa3BUTHS U caMOOOPa30BaHUS B TEUCHHUE BCEH )KU3HU C
UCTIOJIb30BaHUEM HU(PPOBBIX CPEIICTB

obnienpodeccHoHaTbHBIE

Kox xomrie- HaumenoBanue
HNHnukaTophl 1OCTUKEHUS KOMITETCHIIUH
TECHIINH KOMITETCHIINH
OIlK-1 Cnoco0eHn pemats 3aaaun | 3-OIIK-1 3HaTh: OCHOBBI TEOPETUUYECKUX U MPAKTHIECKHUX

Ta

npodeCCUOHAILHOM Jesi-
TEJILHOCTH Ha OCHOBE HUC-
MOJIb30BAHUS TEOPETHYIC-
CKUX U TPAKTUYECKUX OC-
HOB €CTECCTBCHHBIX U TCX-
HUYECKUX HAYK, a TAKIKE
MaTeMaTHYECKOTO ammapa-

€CTECTBEHHBIX U TEXHUYECKUX HAYK

VY-OIIK-1 YmeTs: pemarh cranfapTHbIE TpodeccroHalb-
HBIE 33]]a4M C IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U 00-
ICMHKCHEPHBIX 3HAHUM, METOI0B MAaTEMAaTHYECKOTO aria-
pata

B-OIIK-1 BnageTs: HaBbIKaMu pelieHUs CTaHAAPTHBIX 3a-
Ja4 mpodecCUuOHaIbHOM IeITeIbHOCTH Ha OCHOBE UCTIONb-
30BaHMS TEOPETUUYECKUX U PAKTUYECKHUX OCHOB €CTECTBEH-
HBIX U TEXHUYECKUX HAYK, a TAK)KE MAaTEMaTHYECKOTO arma-
pata

33/]3‘[1/[ BOCIIMTaAHMSA, p€ajIN3yeMbI€¢ B paMKaX OCBOCHUSA THUCHUIIJINHDI
B IMPpOIECCEC OCBOCHUA JTaHHOU JUCHUIITIMHBI pCAIN3YIOTCA CICAYIOINUC 3a1a491 BOCTIMTAHH A

Hcnoap3oBanue BOCIUTA-

Co3nanue ycio-

TeJbHOI'0 MOTEHINAJIA y4el-
HOH M CHMIIJINHBI

Bosiieyenue B pa3sHOILIaHO-
BYIO BHEY4YeOHYIO JIesiTe/Ib-
HOCTh

Hcnonbs3oBaHne BOCIUTATENb-
HOTO MOTEHIHAIA TACIUTIITUH
npodeccnoHaTEHOTO MOITYJIS

Hanpas.ie- .
BUii, 00ecrieunBa-
HHe/neau
HOIIUX

EctecTBeHHOHaY4YHBIN U 001IeIPOPeCCHOHANBHBIN MOTYTH
[Tpodeccuo- - opmupoBanue

HaJbHOE U KYJIBTYpbI HCCIIE-

TPYOBOE BOC- | IOBATEIbCKOU U

UTaHUE WH)KEHEPHOM 1esi-

tenbHOCTH (B16)

U1 GOpMHUPOBAHUS HHKEHED-
HOT'O MBIIUIEHUS U UHXKEHEP-
HOM KYJbTYpPHI 32 CUET MpaK-
TUYECKUX CTYJIEHYECKHUX UC-
CJIEJOBAaHUIN COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CUCTEM;
HpOGKTHOI\/’I OCATCIIBHOCTHU CTy-
JICHTOB M0 pa3paboOTKe U OII-
TUMHU3AIINUN TCXHOJIOTNYCCKUX
CUCTEM, CBSA3aHHOM C pelIeHu-
M peaJ'II)HBIX HpOI/ISBOJICTBeH-

1.Opranusanus Hay4HO-
MPaKTUYECKUX KOHPEPEHIIHI 1
BCTpEY C BEAYUIUMU CIELHATU-
CTaMU TIPEANPUITHI TOpoja 1
BETepaHaMU aTOMHOM OTpacii.
2. Opranu3zanus 1 NpoBeICHHE
MPEAMETHBIX OJIUMITNAJ U y4a-
CTHE B KOHKYypcax npodeccruo-
HaJIbHOTO MacTEpCTBA.
3.VyacTre B eKErogHbIX aKIHIX
CTYJI€HUYECKUX CTPOUTEIIbHBIX
OTPSI/IOB.




HBIX 33]1a4; IPOXOXKICHHUS ye-
pe3 pazHOOOpa3HbIE UTPOBEIE,
TBOpYECKHE, (pecTUBAIBHBIC
(hopmbI, TpeOyromue aHaau3a
CIIOKHOI'0 00BbEKTa, IIOCTAHOB-
KH OTHOCHUTEJIEHO HEro Mpeoo-
pa30BaTeNbHBIX 3334 UL UX
ONTUMAIILHOTO PEIICHUSI.

CTpyKkTypa M coaepkaHue Y4eOHOM TU CIUILINHBI
JucuumnivHa npenojaercst cryaeHTam B 1,2-om cemectpax. OOmmas TpyA0eMKOCTh JAUCIUTLTAHBI
COCTaBJISIET 8 3a4eTHHIX enuHHUII, 288 aK. Jaca.

Kasennapublii miian

Ne Ne HaunmenoBanue pazuena Buapl yueOHO# nestenbHO- | Atrectanms | MakCUMaIbHBIN
P T (Tembl) ctu (dac.) paznena Oa 3a pazgen
a e JUCITUTUTUHBI o o (dbopma)
s | u z | B
it bl 5| 8
e = = 2
o = o =
T S| 21 8| 8| o
: IR
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 11 OCHOBHBIE ITOHITHUA U 6.5 1 0.5 1 4 Tl 25
onpenenacHus GU3NKH
1.2 | Mexanuka Herorona 6,5 1 0,5 1 4
1.3 | 3akoHBI COXpaHEHHS 9 2 1 2 4
14 Kunemaruka n quHaMuka 20 4 4 5 10
TBEPAOTO TeJIa
1 1.5 | PenaruBucrckas mexaunka | 14 4 - 1 9
1.6 | MonexymsipHas Gpusnka 17 4 2 1 10
1.7 | OCHOBBI TEPMOJUHAMUKHU 18 4 2 2 10
2 | 2.1 | OCHOBBI IIEKTPOCTATUKH 17 4 2 2 9 T2 25
29 MaraurocTatiuka B Baky- 18 4 5 5 10
YME U B BEIIIECTBE
23 VYpaBHenuss Makcsemnna 18 4 5 5 10
KBazucrarmonapHsie TOKH
Buj npomMeKyToOYHOMH aTTeCTAUM 144 | 32 | 16 | 16 | 80 € 50
2 cemMecTp
3 KomnebarensHoe nBUXKE- T3 30

3.1 | Hue. CnexrpaibHOE pa3- 18 4 2 2 10
JIOKCHHE

39 Kunematnka BOJIHOBBIX 18 | 4 5 5 10
IPOIIECCOB
WnuTepdepenuys u au-

3.3 | dpakmus BosH. DnemeHTsl | 18 4 2 2 10
@Dypbe-ONTUKH.

34 KBanTOBas ontuka u Teo- 18 | 4 5 5 10
pus bopa.

35 OCHOBBI KBaHTOBOM MeXa- 18 | 2 5 5 10
HUKH

3.6 | ®u3uka atoMoB U Mosiekyn | 18 4 2 2 10




4 | 41 | AtomHoOe s11pO 18 4 2 2 10 T4 20
SlnepHble CUIIBI U SiCpHBIE
4.2 | peakiuu DaeMeHTapHBIC 18 4 2 2 10
YACTHIIBI

By npomexyTouHOM arTecTaniuu 144 | 32 | 16 | 16 | 80 E) 50

HUTOIO | 288 | 64 | 32 | 32 | 160

* - COKpaIlleHHOE HAaNMEHOBaHHUE (OPMBI KOHTPOJIS

** - cyMMa MakCHMaJbHBIX 0aJuI0B JObKHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3a4eT U (MJIH) JK-
3aMeH

CoxpalieHHOe HaMMEHOBaHUE (POPM TEKYyILIEro KOHTPOJIS M aTTECTALUH Pa3/IesIOB:

O0o3Hauenue ITos1HOE HAMMeEHOBaHUE
T TectupoBanue
] OK3aMeH

Coaeprxanue JIEKIIHOHHOTO Kypca

YyedHo-
MeTOoAHYEeCKoe
o0ecreueHue

1 2 3

Tembl JeKkum. Bcero
Bomnpocel, oTpadaTbiBaeMble Ha JIEKIIUH 4acoB

OcHOBHbIE IOHATHA U ONIpeIeTCHUS (PUBUKHU. 1 OU [1-7]
[Tpenmer ¢usuku u e€ onpenenenue. Ces3b ¢ ApyruMu Haykamu. [Ipocreii- JU [8-17]
1IMe MOJIENH MeXaHu4ecKoi cucteMbl. CUCTeMa OTcueTa U CUCTEMa KOop- NP [36-39]
nuHat. KnHeMaTHaeckne BeTMUMHBL: PauyCc-BEKTOP, IEPEMEIICHUE, CKO-
pPOCTb, YCKOPEHHE, MYTh.

Mexannka HprOTOHA. 1
WNuepuuanbHas cucreMa oTcuera u nepBblil 3akoH Herotona. [lonsarue cu-
JIbl, IPABUJIO CJIOKEHUS cuil. Bropoit 3akoH Hetorona. Tpertuii 3akoH Heto-
TOHA ¥ 3aKOH COXPaHEHUs UMIYJbca. | paHuLbl NpUMeHeHUs 3aKOHOB Hbro-
ToHa. [Ipumeps! pemenns 3aaau.

3aKOHbI COXPAaHEHUS. 2 OU [1-7]

OO6mas hopMyIUpOBKA 3aKOHA COXPAHEHUSI UMITYJIbCa B MeXaHuke. Mexa- I [8-17]
Hu4deckas padbota. Kunetnueckas sueprus. [lorennuanbHas sHeprus. 3akoH 1P [36-39]
COXpaHEHHsI MEXaHUUECKOH SHEPTUH.

KuHematvka U IMHAMHKA TBEPJIOTO TEJA. 4
AoOcomoTHO TBepoe Teino. [loctynarensHoe U BpammaTreabHOe ABHKESHUS
TBEPAOro Tena. MOMEHT CHUJIBL. Y CIIOBHE paBHOBECHS TBEpIOTO Tena. Mo-
MEHT HHEPITUH TBEPJIOTO TeJIa U IPUMEPHI ero pacyera. OCHOBHOE ypaBHE-
HUE TUHAMUKH BPaIIaTeIbHOTO JBUKEHHS TBEPIOrO TeNa, UMEIONIEro PuK-
CHUPOBAaHHYIO OCh BpalllCHUA. MowmeHT HNMITYJIbCA U 3aKOH COXPAaHCHUSA MO-
MeHTa umiynbca. LleHTp nnepuuu tBepaoro tena. CpaBHEHHE TBUKEHUS
TBEPJIOTO TeJla C IBIKEHUEM MaTepUATbHON TOYKH

OCHOBBI PENATUBUCTCKON MEXAHUKH. 4 OU [1-7]

[IpuHIUIT OTHOCUTENBHOCTH B MexaHUKe. [1oCcTynaTel TEOpUU OTHOCHUTEIb- JU [8-17]
HocTU. CleCcTBUS TEOPUN OTHOCUTEIBHOCTU. B3aMOCBS3b MacChl U SHEP- HP [36-39]
TUH.

MounekynsipHas dhu3HKa. 4
OmnpeneneHne CTaTUCTUYECKOTO W TEPMOAMHAMUYECKOTO METOJIOB H3yde-
HUSI MaKpPOCKOMMYECKHX TeN; UX JOCTOMHCTBA M HeAOoCTaTkH. OCHOBHBIE
MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. OnpenesieHne nuaeaib-
HOTO Tra3a. 'paHuIlbl TPUMEHUMOCTH MOJIENIM HJIealIbHOTO Tra3a. Temmepary-
pa v JIaBJIeHHEe C TOYKU 3PEHUS MOJIEKYISPHO-KMHETUYECKOH TEOPHH.
[Tpumep A58 OAHOATOMHOIO MI€AIBHOTO ra3a. Y paBHEHHE COCTOSIHUS Ue-
anbHOro rasa (ypaBHenue Kianelipona-Menneneesa) .




OCHOBBI TEPMOJIMHAMUKH.

OCHOBHBIE TOHATHS TEPMOJAVMHAMUKY; TEIUIoNepenadya u ee Buubl. [IepBroiil
3aKOH TEPMOJMHAMUKU. M30TepMudecKuii, U30XOpHBIH, H300apHbIA Tpo-
1ecchl; ux m3obpaxenue Ha P-V-nuarpamme. Annabarudeckuii mporecc u
ero ypaBHeHue. Bropoil 3akoH TepMOJMHAMUKU. DHTPOIUS U €€ CTaTUCTH-
yeckuit cmbici. [{ukn KapHo uaeansHoi TerioBoi mamuuel U ero K. I1. J1.;
rpaduueckoe n3o0pakeHue padOThI 32 OJHMH LUKI UI€aTLHON TEIIOBON
MAaIlIUHbI.

OCHOBBI 3JIEKTPOCTATUKH.

DJIEKTPUUYECKUI 3apsii U €r0 CBOMCTBA. DJIEKTPUUECKOE MOJIE U €r0 XapaKTe-
puctuku. Teopema ['aycca miis anexTpudeckoro nois. [IpoBogHUK B d5eK-
TPUUECKOM TOJIe. DHEPrusl 3JEKTPUUECKOTO MOJIs, 3allaCeHHOT0 B KOHACHCA-
Tope. Jumospb B anekTpudeckoM noie. Ilonspusanus auanekTpuka.

MarauTocTatuka B BaKyyMe U B BEIIECTBE.

3akoH AMIiepa JIsl B3aUMOJICHCTBUS 3JIEMEHTOB ToKa. 3akoH bruo-Casapa-
Jlarunaca. Ilpumeps! pacyeTa MarHUTHOTO TOJIS JUIsE KPYTOBOTO BUTKA € TO-
KOM M OECKOHEUHO JIUHHOTO HpSIMOJII/IHef/’IHOFO IMPOBOJHUKA. MarseTuky u
UX BUJIBL

YpaBHeHnus Makcpena.

SIBneHue 3IEKTPOMArHUTHOM HMHIYKUWUU, UHIYKTUBHOCTb, CAMOWHJIYKIIMS.
Tok cmemieHus. YpaBHeHUs: MakcBeia B MHTETpaIbHOW (Bopme, Tiockas
JJIeKTpOMAarHuTHas BoJiHA. YpaBHeHUsT MakcBemna B nuddepeHunanbHON
dbopme. MarepuanbHble ypaBHEHUS.

KBazucranoHapHble TOKH.

Ornpezenienne KBa3UCTAIMOHAPHOTO TOKA. [Ipumepsl KBa3ucTalMOHAPHBIX
TOKOB, rpaduueckas HHTEPIPETALHS XapaKTEPUCTUK JaHHBIX TOKOB MpHU
MTOMOIIIA METO/a BEKTOPHBIX AHArPaMM.

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

Hroro

32

KonebarenbHoe TBMKEHUE.

Bunpr xonebanuil. ['apmMoHnyeckue konebaHuss Kak NpOCTEHIINNA BU KoJie-
Oanuii. CrnoxeHue KojeOaHUN, METOJ BEKTOPHBIX auarpamMM. ['apmoHuue-
CKUH M aHTapMOHHMYECKUH OCHMIUIATOP M UX HpuUMepbl. MaTeMaTHuecKuil u
¢uznueckuit MmasTHUK. KonebaTenpHblil KOHTYP.

CriekTpajabHOE pa3iokKEeHHUE .

DU3NYECKUN CMBICI CIIEKTPAIbHOTO pasiioxkeHus. Teopema Dypee.
[Tpumeps! paznoxenus Oypbe HA KOHKPETHBIX (PU3MUECKUX Ipolieccax; Ko-
ne0aHus CTPYHBI.

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

KuHeMaTnka BOJTHOBBIX ITPOLIECCOB.

Buasl BoH 1 MX XapakTepuCTUKU. [loniepeunbie U MpoAOIbHBIE BOJIHBI.
BonHOBOE ypaBHEHHUE IIJIOCKOM YIIPYTOM U INIOCKOW 3JI€KTPOMAarHUTHOM
BOJIHBL;, pE3YNIbTAT PENICHUs JAHHOTO YPABHEHMS — YPABHEHUE BOJIHBI.

Hurepbdeperims u nudpaknus BOJIH.

KorepentHocTh. CrioskeHue Kone6aHui s IBYX KOT€pPEHTHBIX HCTOUHUKOB.
Wutepdepennyst Ha TOHKUX MmieHkax. [Ipunuun Iolirenca-®penens. 30HblI
Openens. [Mpumepst nudpaxmuu. Judpaknronnas pemerka. EcrecTBeHHBIN
U NIOJIAPU30BAHHBIN CBET.

DyieMeHThl Pypbe-ONTHKH.

[IpencraBieHne rapMOHNYECKUX KOIeOaHUH B KOMILJIEKCHOH MJIOCKOCTH.
Psan ®ypee u nnTerpan Oypoe.

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

KBanToBas ontuka u teopust bopa.

TemnoBoe U3nydeHue U 3aKOHBI U3Ty4eHHs a0COMOTHO YepHOro Tena. dPo-
TOHBI, TocTosiHHAs [1nanka u popmyna [1nanka 1715 TUIOTHOCTH U3TYICHHS
aOCOJIFOTHO YEPHOTO Tena. bopoBckast Teopust aTOMOB.

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




OCHOBBI KBAHTOBOU MEXaHUKHU.

KopmyckynisipHO-BOJIHOBOM Ayanu3M Matepud. [IpuHumMn HeompeaeneHHo-
cti. KBaHTOBBIE COCTOSHMS M MPUHLUI CyNEepHo3uiuu. BpemenHoe u cra-
nuoHapHoe ypaBHeHus lllpeaunrepa. Omneparopbl (pU3MUYECKHX BEIHYHUH.
KBaHnTOBaHMEe »HEpruM M dSHeprerudeckui crekrp. IIpocreimue 3amaun
KBAaHTOBOUM MEXAHMKHU.

Pu3KKa aTOMOB ¥ MOJIEKYJI.

Atom Bozopozaa B teopuu Ulpenunrepa. llepnonnueckas cucrema 3jeMeH-
TOoB MenaeneeBa. MoOeKynbl, TUIIBI CBA3€H B MOJIEKYJIAX, MOJIEKYJISPHBIC
cneKTpsl. JIazeppl. DeMEHTBI 30HHON TEOPUH TBEPAOIO TENa.

ATOMHOE S1pO.
CocraB aTOMHOTO siipa U €ro XapaKTepUCTUKU. Macca W SHEprusi CBS3U

anep. [Ipobnemsl moctpoenus teopuu sapa. Kanensnast moznens. Obonoueu-
Hasi MOJIENb.

ﬂ[[eDHBIe CUJIbI U AACPHBIC PCAKIINU.

Snepubie cuibl. PagroakTHBHOCTh. 3aKOH paJMOaKTHBHOTO pacrana. Snep-
HBIC PEAKIUH.

DJIeMEHTapHBIC YACTUIIBI.

Knaccudukanus smemeHTapHbIX 9actuil. OCHOBBI COBPEMEHHOTO €CTECTBO-
3HAHMSL.

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

Hroro

32

IlepeyeHb NpPaKTHYECKUX 3aHATHI

Tema npakTuueckoro 3ansTusi. Bonpocsl, oTpaéarpiBaemMble Ha MPaK-
THYECKOM 3aHATHH

Bcero
4acoB

Y4yeoHO-
METOANYeCKOoe
odecrmeyeHue

1

3

Mexannka HeroToHa.

[TonsTe cumbl, IpaBUIIO CIOXKEHUS CHII. BTopoii 3akoH HbroToHa. 3akoH
COXpaHEeHUs UMITyJbca. ['panuibl npuMeHenus 3akoHoB HeroTona. [Ipume-
pBI pelIeHus 3a1a4

3aKOHBI COXPaHEHU.
Mexanunueckas pabota. Kunerndeckas sueprus. [loTeHnnansHas SHeprusl.
3aK0H COXpaHEHHS MEXaHUYECKON YHEPTHH.

KunemaTtuka v TuHaMuKa TBEPJIOTO Teja.

MomeHT cuiibl. Y C0BHE paBHOBECHS TBEPIOIO Tejaa. MOMEHT HHEpUUU
TBEPJIOTO TeJIa U MPUMEPHI ero pacyeta. OCHOBHOE ypaBHEHUE JUHAMUKHU
BpalllaTeIbHOTO JBUKEHHS TBEPAOTO TENa, UMEIOIIET0 (PUKCUPOBAHHYIO
OCh BpaiieHusi. MOMEHT UMITyJIbCa M 3aKOH COXPAaHEHUS MOMEHTA UMITYJIb-
ca. llenTp unepuuu TBepaoro tena. Pemenue 3anay.

MonexkynsapHas pusuka.

Onpenenenue uaeanbHOro rasa. TemnepaTypa U JaBlI€HUE C TOYKH 3pe-
HUST MOJICKYJIIPHO-KWUHETHYECKOW Teopuu. [Ipumep misi 0 HOATOMHOTO
UJeabHOTO Ta3a. Y paBHEHHUE COCTOSHUS UIeaIbHOro ra3a (ypaBHEHUE
Kunaneitpona-MenpaeneeBa).Pemmenne 3aau.

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

OCHOBBI TEPMOJINHAMUKH.

OcCHOBHBIE OHATHS TEPMOJUHAMUKY; TeIulonepenada u ee BuUibl. M30-
TEPMUYECKUHN, U30XOPHBIHA, N300apHBI MPOLIECCHl; MX N300paxeHne Ha P-
V-auarpamme. AnnabaTudeckuil mporiecc u ero ypasuenue. [{ukn Kapuo
uaeanbHol TerutoBoi MamuHbl U ero K. I1. JI.; rpadguueckoe nzo0paxenue
paboTHI 32 OJMH IHKJ HI€aTbHON TETIOBOW MAITUHBI.

OCHOBBI DJIEKTPOCTATUKH.
DNeKTpUYeCKUi 3apsi U ero CBOMCTBA. DIEKTPUUECKOE MOJI€ U €ro Xapak-
tepuctuku. Teopema ["aycca ais anekrpudeckoro nosst. [IpoBogHuk B

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




AIEKTPUUYECKOM M0JI€. DHEPIHsl JIEKTPUUECKOTO MOJIs, 3a[1aCEHHOr0 B KOH-
ne”carope. JIumnonp B 3J€KTPUUECKOM IOJI€.

MaFHI/ITOCTaTI/IKa B BAKYVYMC U B BCIIICCTBCE.

3akoH Amriepa Jisl B3auMO/JICCTBUS 3JIEMEHTOB TOKa. 3akoH buo-Caapa-
Jlarumaca. 12. [Ipumepsl pacueTa MAarHUTHOTO MOJIS 171 KPYTOBOT'O BUTKA C
TOKOM M OECKOHEYHO JIJTMHHOTO MPSIMOJIMHEHHOTO MTPOBOTHHKA.

YpasHeHus Makcgeia.

SIBneHue ANEKTPOMArHUTHON MHAYKIIMU, HHIYKTUBHOCTb, CAMOMHYKIIHSI.
VYpaBuenust MakcBenia B UHTETpajIbHON (popMe, TIOCKAst SIIEKTPOMArHUT-
Has BojiHA. YpaBHeHUs1 MakcBema B qudpepennunanbaon popme. Matepu-
QJIbHBIC YPABHEHMSL.

KBazucralmoHapHbIe TOKH.

Onpenenenre KBa3ucTallMOHapHOTo Toka. [IprMepsl KBa3ncTalMOHapHBIX
TOKOB, rpaduueckasi HHTEpIpEeTaIis XapaKTePUCTUK JaHHBIX TOKOB MIPH
IIOMOLIY METO/A BEKTOPHBIX JIUarpPaMM.

Bcero

16

KonebarenbHoe 1BUKEHUE.

Buner konebanunii. CroxxeHue KoJICOaHM, METO]T BEKTOPHBIX JHArpamMM.
I"'apmMOHHYECKHIT M AHTAPMOHUYECKUIN OCLIWILIATOP U UX IpuMepsl. Mate-
MaTH4yeckuil U ¢pusnueckuil MasTHUK. KonebarenbHblii KOHTYP.
CrekTpanbHOe pa3yioKEHUe .

ITpumeps! paznoxenus Oypbe Ha KOHKPETHBIX (PU3HMUECKUX Ipolieccax; Ko-
ne0aHus CTPYHBI.

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

KunemaTnka BOJIHOBBIX IIPOIIECCOB.

Bunpl BoaH 1 uX XapakTepucTUKU. [lonepednblie U Mpo10JibHbIE BOJIHBI.
BonHoBO€E ypaBHEHHE IIIIOCKOHN YIIPYTOM U IUIOCKOM 3JIEKTPOMAarHUTHOU
BOJIHBIL, pE3YJILTAT PCHICHUSA JAaHHOI'O YPABHCHHA — YPAaBHCHUC BOJIHBI.

Hurepdepenins u gudpakius BOJIH.

KorepentHocts. CriojxeHue KoneGaHui AJ1s1 IByX KOT€pEeHTHBIX UCTOYHH-
KoB. MHTepdepennns Ha ToHKUX 1ieHKax. [Ipunmnun [olirenca-Openens.
3onbl Openens. [Ipumeps! audpaxun. AudpaxnuonHas pemerka. Ecre-
CTBEHHBIN U MOJIIPU30BAHHBIN CBET.

OnemeHThl Dypbe-ONTHKY.

[IpencraBienre rapMOHUYECKUX KOI€OaHUI B KOMIIEKCHOM MJIOCKOCTH.
Pan @ypbe u uaTerpan Oypee.

KBaHTOBas onTrka u Teopus bopa.
TemnoBoe n3myueHue ¥ 3aKOHBI U3Ty4eHHUS a0COIIOTHO YEPHOTO Tea.
bopoBckast Teopust aTOMOB.

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

OCHOBEI KBAHTOBOM MEXaHHKH.

[Tpuniun HeonpeneneHHoCcTH. KBaHTOBBIE COCTOSIHUS U IPUHIIUIT CYNIEPITO-
3unmu. BpemeHHoe u craimonapHoe ypaBHeHus Llpenunrepa.

Omnepatops! ¢puznueckux BenuunH. KBaHTOBaHUE YHEPTUU U dHEPreTHYe-
ckuil criektp. IIpocreinmme 3anaun KBAHTOBOM MEXaHUKH.

®du3uKa aTOMOB U MOJEKYI.

Atom Bogopoaa B reopun Ulpeaunrepa. Ileproauyeckas cucrema 3iaeMeH-
ToB MeHeneeBa. MoJeKyJbl, TUIIBI CBSI3€H B MOJIEKYJIaX, MOJICKYIISIPHBIC
CHEKTPHI.

Jlazepsl. Di1eMEHTHI 30HHOW TEOPUH TBEPAOTO TeJa.

ATOMHOE SIpo.
CocraB aTOMHOTO Si7Jpa U €0 XapaKTePUCTUKH.
Macca u sHeprus CBsi3u sJiep.

SnepHble CUIIBI U siJIEpHbIE PEAKIINH.
SnepHsble cunbl. PainoakTHBHOCTD.
3aKoH paJIMOAaKTUBHOTO pacnajaa. SaepHble peakuuu

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




DJeMeHTapHbIE YaCTULIEL.
Kiaccudukanms s1eMeHTapHbIX YacTHII.
OCHOBBI COBPEMEHHOI'0 €CTECTBO3HAHUSI.

Bcero

16

IlepedyeHnnb J1ad0pPaTOPHBLIX PadoT

HaumenoBanue j1abopaTopHoii pa6oTsl. 3axanus, BONPOCHI, 0Tpada-
ThIBaeMble HA JIA00OPATOPHOM 3aHATHH

Bcero
4acoB

Yyeono-
MeTOANYeCKOoe
ob0ecneuenmne

1

3

BBonHoe mnabopaTopHOe 3aHATHE, MHCTPYKTaX II0 TEXHHKE OE30I1acHO-
CTH

Jlabopamopnas paboma «OnpeneiacHue CKOPOCTH MyJIH MPU MTOMOIIH Oa-
JIUCTUYCCKOr0 MAasTHHKA).

Mexannka HproToHa. 3aKOHBI COXpaHEHHS.

Oo6mast hopMyTHpOBKa 3aKOHA COXpPAHEHHS MMITYJIhca B MexaHuke. Mexa-
Hu4eckas padorta. Kunerndeckas sneprus. [loreHnuanpHas sHeprus. 3aKoH
COXpaHEHUSI MEXaHUYECKOU SHEPTUH.

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

Jlabopamopnasa paboma «3ydyeHue BpalaTeabHOrO JBUKCHUS.
Kunemarnka u qjuHaMuka TBEpAOro tena. MOMEHT MHEPUHMH TBEPAOTO Tela
U npuMepsl ero pacuera. OCHOBHOE ypaBHEHHME TMHAMMKHU BpallaTEIbHOTO
JIBIDKEHUSI TBEPJOTO TeJa, MMEIONIEro (UKCUPOBAHHYIO OCh BpPAIlCHHS.
MOMEHT UMITYJIbCA U 3aKOH COXPAHEHUsI MOMEHTAa UMITYJIbCa.

Jlabopamopnas paboma «DPU3HUECKAN MASTHUKY.

Kunemartuka v 1MHaMuKa TBEPJOTO Teaa. MOMEHT MHEPLUU TBEPIOTo Tena
U TipuMepbl ero pacuera. OCHOBHOE ypaBHEHHE MHAMHMKHU BpaIlaTEIHHOTO
JBUKEHHS TBEPJIOTO Tela, UMEIONIEro (PUKCUPOBAHHYIO OCh BpalllCHHUS

Jlabopamopnas paboma «3ydeHue TepMOAMHAMUYECKUX CBOMCTB BO3/Y-
xa Ha ocHoBe onpeaeneHus Cp/Cy .

Mounekyngpaas  ¢usnka. OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETH4ecKo Teopuu. OnpeneneHue uaealbHOro rasa. Temmeparypa u
JIaBJIEHWE C TOYKHU 3PEHUS MOJIEKYJSIPHO-KHHETUYECKOW TEOpUHU. Y paBHE-
HUE COCTOSIHMSI UJIealIbHOTO Ta3a ( ypaBHeHue Knaneiipona-Mennesneesa ).

Jlabopamopnasa paboma «VI3yueHue TepMOJUHAMHYECKUX CBOWCTB BO3.Y-
xa Ha ocHoBe omnpezaeneHus Cp/Cy .

OcHoBbl TepMoauHamMuku. [lepBblil 3akoH TepMoauHaMmuku. M3oTepmuye-
CKUH, M30XOpHBIN, M300apHBI Mpolecchl; UX u3o0pakeHue Ha P-V-
nuarpamme. Anmabatuueckuii mporiecc U ero ypaBHenue. Luxn Kapno
uneanbHoi TerutoBoi mamuHbl U ero K. I1. /1.; .rpaduyeckoe n3obpaxenue
paboThI 32 OJWMH IUKJ UI€ATLHON TEMIOBOW MaIlTUHbI

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

Jlabopamopnasa paboma «OnpeneneHue EMKOCTH KOHACHCATOPOB MPH TO-
Motu mocta CoTTuy.

DJIEKTPOCTAaTUKA B BAaKYyM€ M B BEHIECTBE. DIEKTPUUECKOE T0JIE U €r0 Xa-
paktepuctuku. Teopema ['aycca st anmekTpudeckoro mnojis. [IpoBogHuK B
ANEKTPUUYECKOM T0JI€. DHEPTHUsl ANEKTPUUECKOTO TOJIs, 3al1aCEHHOI0 B KOH-
JIeHCcaTope.

Jlabopamoprnas paboma «OrnpeneneHue TOPU3OHTAIBLHON COCTABISIONIEH
HaIPSHKEHHOCTH MAarHUTHOTO TIOJIST 3€MITH

MarnuTtocTaTuka B BaKyyMe€ M B BENIECTBE. 3aKOH AMrepa JJisi B3auMO-
JIEUCTBUA 2JIEMEHTOB ToKa. 3akoH buo-Capapa-Jlamaca. [Ipumeps! pacuera
MarHUTHOTO TIOJISl JJi1 KPYrOBOTO BUTKA C TOKOM M OECKOHEUHO JIJTMHHOTO
MPSAMOJIMHEHOTO MPOBOTHUKA.

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




Jlabopamopnas paboma «IHIyKTUBHOCTb KATYIIKW.

YpaBHenuss MakcBemia. SIBieHHE 3JIEKTPOMArHUTHONM WHAYKIWH, WHIYK-
TUBHOCTb, CAMOMHAYKIMA. TOK cmenieHus. Y paBHeHUs: MakcBesia B UHTe-
rpajgbHON ¢opMe, TUIOCKasg DSJIEKTPOMarHUTHas BoJIHA. MaTepuaabHbIe
YpaBHEHHUS.

Jlabopamopnasa paboma «VccnenoBaHue 3aTyXawIIUX KoJieOaHUM B KoJie-
0arenpHOM KOHTYpE TPU MTOMOIIH OCIUILIOTrpaday.

KBazucranyonapueie Toku. OrnpeznesnieHHe KBa3UCTAMOHAPHOIO TOKA.
[Tpumepsl KBa3HCTAIlMOHAPHBIX TOKOB, rpaduueckas WHTEpIpeTarus Xa-
PAKTEpUCTUK TAHHBIX TOKOB IIPY TOMOIIXA METOJA BEKTOPHBIX JUAIPAMM.

Bcero
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2 ceMecTp

Jlabopamopnas paboma «MaTeMaTHYECKUIA MasITHUK.

KounebarenbHoe IBUKEHUE.

Bunpr konebanmii. 'apmonnueckue konedanus. Crnoxenue konebanuil, me-
TOJ BEKTOPHBIX AMArpPaMM.

Jlabopamopnou paboma «VccnenoBaHue CHEKTPAIbHBIX XapaKTEPUCTHK
ONTUYECKOTO U3ITyYCHUSN.

CrnekrpanbHoe paznoxenue. [Ipumeps! paznoxenus @ypbe Ha KOHKPETHBIX
(bU3MUeCcKUX MpoLeccax.

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

Jlabopamopnasa paboma «Ilonyuyenue nonsipusoBanHoro cseta. [loarsep-
JKIeHUe 3aKoHa Mairocay.

Kunemaruka BOJHOBBIX IpoueccoB. llonepeunbie U MPOJOJBHBIE BOJIHBL.
BonHoBoe ypaBHEHME IUIOCKOW YIPYroll M 3JE€KTPOMArHUTHOW BOJIHBI, pe-
3y/bTaT PELICHUs] JAHHOT'O YpaBHEHUS — ypaBHEHUE BOJIHBI. [Ipumepsl.

Jlabopamopnas paboma «Konbuia HeroToHa.
Wnrepdepennms u gudpakius BoaH. CrokeHne KoineOaHui it IBYX KO-
TepEeHTHBIX UICTOYHHKOB. IHTepdepeHIus Ha TOHKUX TJICHKAX.

Jlabopamopnasa paboma «Onpeenenrne XapakTepUCTUK CBETOBON BOJHBI C
MOMOIIBIO TUPPAKIIMOHHON PEIIETKI.

OnemeHTsl Dypbe-ontuku [IpencraBieHne rapMOHUYECKUX KojeOaHUN B
KOMIUIEKCHOM MIIOCKOCTH. P dypre u nnrerpan Oypbe.

Jlabopamopnas paboma «ONTHYECKUN TUPOMETPY
KBanrtoBas ontuka u teopus bopa. . TernoBoe uznyueHue U 3aKOHBI U3ITY-
YeHUs1 a0COJIIOTHO YEPHOTO TeJa.

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

Jlabopamopnas paboma «VccnenoBanue potordpdexrar

OCHOBBI KBAHTOBOW MEXaHHKH.

KBaHnTOBaHME »HEpruum M >HepreTuueckuil crmekrp. Ilpocreiimue 3anaun
KBaHTOBOM MEXAHMKHU.

Jlabopamopnou paboma «VccnenoBaHue CHEKTPATIbHBIX XapaKTEPUCTHK
OINTUYCCKOI'O U3TTYUYCHUS.

Puznka aTOMOB ¥ MOJIEKyJl. MOJIEKYIIbI, TUIIBI CBA3EH B MOJIEKYJIAaX, MOJIE-
KYJISIpHbIE CIEKTphl. Jlazeppl. DeMeHThl 30HHON TEOPUH TBEPJOTO Tea.

Jlabopamopnas paboma «Cuaeruuk I elirepay

AtomHoe sapo. CocTaB aTOMHOTO SIApa U €ro XapaKTePUCTHKH.

Macca u 3Heprus CBSI3HU sIAep.

Sl nepHble CUIIBI U SIAEPHBIC PEAKIIUU. S IepHbIE CUITbl. PaInOaKTUBHOCTD.
3aKOH pa/IM0AaKTUBHOIO pacnaja. SaepHble peakinu

Jlabopamopnas paboma «Cyetuuk I eiirepay
DnemeHTapHbIe YacTuilbl. Kimaccudukarus 3neMeHTapHbIX 9acTHII.
OCHOBBI COBPEMEHHOTO €CTECTBO3HAHMS.

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

Bcero
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3aganHus 1715l CAaMOCTOATE/IbHOI Pa0doThI CTYIEHTOB

Beero YyeoHo-
Bomnpocsl 1J11 caMOCTOATEIbHOT0 N3y4YeHHs (3aJaHus) 4ACOB METOAUYECKOe
obecneuenmne

1 2 3

OcHoBHbIE TOHATHS U omnpenenenus Gusuku. [Ipocreitmme Moaenn mexa- 4 Ou [1-7]
HUYECKOM cucTeMbl. KMHEMaTM4ecKue BEIMYUHBL: PAaJMYC-BEKTOp, Iepe- JAU [8-17]
MEIIEHUE, CKOPOCTh, YCKOPEHHE, ITYTh. 1P [36-39]

Mexannka Hetorona. [ToHsTHe CHilbl, MpaBUIIO CIoKeHus cuia. Bropoii 3a- | 4/10
koH HproTona. Tpetuii 3akoH HpI0TOHA M 3aKOH COXpaHEHHUS UMITYJIbCa

3akoHbl coxpaHeHus. O6mast GopMyIupoOBKa 3aKOHA COXPAHEHUS UMITYJIbCA 4
B MexaHuke. Mexanuueckas pabora. Kunernueckas sueprus. [lotenunans-
Hasi SHEPIusl. 3aKOH COXPaHECHMsI MEXaHUYECKON YJHEPIHH.

KunemaTtuka 1 1uHaMuka TBEpAOro Teiaa. MOMEHT MHEPLIMH TBEPAOTrOo Tejia 10
U TpuMepbl ero pacyera. OCHOBHOE ypaBHEHHE TUHAMUKU BpalllaTeIbHOTo
JIBUKCHHSI TBEPJAOTO Tela, UMEINIero (PUKCUPOBAHHYIO OCh BpAIICHHUS.
MoMeHT uMIyJbca 1 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCA.

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

OCHOBBI DeﬂﬂTHBHCTCKOﬁ MCEXAaHUKH. HOCTy.HaTI)I TCOPHUU OTHOCHUTCIIBHO- 9
CTH. CJ'ICI[CTBI/ISI TCOPHUU OTHOCHUTCIIbHOCTH. B3aumMocBs3b Macchl 1 OHCPI'UH.

MonexynspHas ¢dusuka. OnpeneneHue uieaabHOro rasa. Temmeparypa u 10
JIaBJICHHE C TOYKU 3PEHHs MOJICKYJSIPHO-KMHETHUeCcKoi Teopuu. [Ipumep
JUISL OZTHOATOMHOTO HJICAJbHOTO Ta3a. YpaBHEHHE COCTOSHHS HACAIBHOTO
raza (ypaBHenue Knameiipona-Menaeneesa)

OcHoBbl _TepMoauHaMukH. HM3ompoueccel; ux uzoOpaxkenue Ha  P-V- 10
nuarpamme. AnuabGatuueckuil mponecce u ero ypaBHenue. Llukn KaphHo
ujaeanbHOM TemoBoM mamuHel U ero K. I1. /1. .

OCHOBBI 3JIEKTPOCTATUKHU. DJIEKTPUUYECKOE I0JE€ U €ro XapaKTEPUCTUKH. 9
N300pakeHre CUIOBBIX JIMHUH MO U SKBUIOTCHIIMAIBHBIX IOBEPXHOCTE-
eil. DHeprus IEeKTPUIECKOro MOJIs, 3aIIaCCHHOTO B KOHAEHCATOPE.

MaruurocraTuka B BaKyyM€ M B BENIECTBE. 3aKOH AmIepa Il B3aUMO- 10 On [1-7]

NECTBYS DJIEMEHTOB ToKa. 3akoH Bruo-Casapa-Jlamnaca. ITpumepsl pacuera JA [8-17]
MarHUTHOTO TI0JIS U1l KPYTOBOI'O BUTKA C TOKOM U OECKOHEYHO JJMHHOTO HP [36-39]
IPSAMOIMHENHOTO IIPOBOIHHUKA.

YpaBHenuss MakcBemna. YpaBHeHuss MakcBeiula B MHTErpajbHOU (opme, 10
IUIOCKasi 3JIEKTPOMAarHUTHas BOJIHA. YpaBHeHUs MakcBeiuia B auddepen-
nuanbHOM popMe. MarepualibHble YypaBHEHHUS.

KBasucranyonapssle Toku. OrnpeneneHue KBa3HCTALMOHAPHOIO TOKA.
[TprMepsl KBa3MCTAllMOHAPHBIX TOKOB, rpaduueckas HWHTEpHpeTanus Xa-
PaKTEPUCTUK JAHHBIX TOKOB IIPU TOMOLIN METOAA BEKTOPHBIX IUArPAMM.

Bcero 80

KonebarenbHoe apwxkenne. Bunpl konebanuil. 'apMoHnueckue KonebaHusl. 10
CrnosxeHue Kosie0aHHi, BEKTOPHbBIE 1HAarPaMMBI.

CrekrpanbHoe pasnoxenue . [lpumepsl pasnoxenuss @ypbe Ha KOHKpeET-
HBIX (PU3UYECKUX MpolIeccax.

Kunemaruka BOJHOBBIX IpoueccoB. llonepeunbie U MPOJOJBHBIE BOJIHBL. 10
BonHoBoe ypaBHeHue 11 MJIOCKOW BOJIHBI, pellIeHUE JaHHOTO YPaBHEHMS —
ypaBHEHUE BOJIHBL. [Ipumepsl.

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

Unrepdhepennms u qudpaxuust BonH. CrioxkeHne KoaeOaHuil st ABYX KO- 10 1P [36-39]

TEePEHTHBIX UCTOUYHUKOB. MHTepdepeHnns Ha TOHKHUX TIeHKax. [Ipumepst
nudpakmuu. Judpaxmonnas pemerka. EcTecTBeHHBIN U TOJISIPU30BaHHBINA
CBET.

OneMeHThl Dypre-onTuku. [IpeacTapienrne rapMOHMYECKUX KOJIEOaHU B
KOMIIIEKCHOMU IIIOCKOCTH; psit Pypbe, nurerpai Oypee.




KBanrtoBas onrtuka, reopus bopa. TennoBoe u3iaydeHHE U 3aKOHBI U3Iyde- 10
HUs a0COJIFOTHO YepHoro Tena. Teopust atoma bopa.
OcHoBbI KBaHTOBOW MexaHuku. [IpuHumn HeonpeneneHHocTu. KBaHTOBBIE 10
COCTOSIHMS W MPUHLUII CyNepno3uiuu. BpeMeHHoe U cTanroHapHOEe ypaB-
Heaus lpenunrepa. Omeparopbl (usmueckux BenuuuH. KBaHTOBaHME
SHEPruu W 3HepreTrudeckuil crnextp. [Ipocreiime 3agaun KBAaHTOBOM MeXa-
HuKu. Pemmenne ypasuenus Llpeaunrepa ans yacTuilel B OHOMEPHOH Oec-
KOHEYHO TIYyOOKON MOTeHIHanbHOi siMe. [IpoxoskaeHne MUKpOUaCTHIIBI
4yepe3 MOTeHIUANbHBIN 0apbep, TYHHEIbHBIH 3 (ekT u ero o0bsicHeHHE.

®du3uka aTOMOB U MOJIeKys. AToM Bojaopoaa B Teopuu llpenunrepa. [lepu- 10
olMYecKas cucreMa eMeHTOB MenzeneeBa. MoJleKyibl, TUIIBI CBS3€H B
MOJIEKYJIaX, MOJIEKYJISIpPHbIE CIIEKTpPBI. Jla3epbl. DiIeMEHTBl 30HHOW TE€OpUU

OU [1-7]
TBEPJAOrO TEJA.

JIN [8-17]
ATtomHoe sasipo. CocTaB aTOMHOIO Si[pa U €ro XapakTepucTuku. Macca u 10 JIP [36-39]
SHEPrus CBS3M SIEP.
SnepHble CWIIBL M S[IEpHBIE peakuuu. AnepHbie Cuibl. PalnoakTUBHOCTD. 10

3aKOH paJlMOaKTUBHOIO pacnana. SaepHble peakiuu
DnemMeHTapHbIe YacTUlbl. Kitaccupukamus 2IeMEeHTapHBIX YaCTHII.

Bcero 80

PacueTrHo-rpajduueckas pabora He NpeayCMOTPeHA Y4eOHBIM MJIAHOM
KypcoBas pa6ora He npeaycMOTpeHa y4eOHBIM MJIAHOM

Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI

[Ipu peanuzanuu y4eOHOrO MaTepHajia Kypca HCIOIb3YIOTCS pa3indHble 00pa3oBaTe/IbHbIC TEX-
HOJIOTHH, CIIOCOOCTBYIOIIME CO3JaHUIO0 aTMOC(epbl CBOOOAHON M TBOPYECKOW IHUCKYCCHUM KaK MEXIY
IpernoaaBaTeyieM U CTYACHTaMH, TaK U B CTyA€HYECKOH rpymime. L{enbio mpu 3ToM siBisieTcst BRIpadoTKa y
CTY/ICHTOB HAaBBIKOB M KOMIICTEHIIM, IO3BOJSIOMIMX CAMOCTOSITEIbHO BECTH HCCIIEHAOBATEIBCKYIO H
Hay4HO-TIEJaroru4eckyio padory.

Peanuzanus KOMIIETEHTHOCTHOTO TIOAXOJA MPEIyCMaTPUBAET MIMPOKOE HCIOJIh30BAHUE B y4eO-
HOM IIpoIlecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MIPOBEACHUS 3aHATHH:

1) pa30op KOHKPETHBIX CUTYAllUi MPH PEIICHUH 3a]ad MO KOHTPOJBbHBIM 33aHUSIM;

2) pa300p KOHKPETHBIX CUTYalluil IPU MPOBEICHUM JIEKIIMOHHBIX 3aHATHI, B TOM yHcie B popme
KOJIJIOKBHYMOB;

3) BHeayUTOPHYIO pabOTy B paMKax TEKYLIUX BHEAyIUTOPHBIX KOHCYIbTALUK ¢ LIeTbt0 (HOpMHU-
pPOBaHMSI U PA3BUTHS NPOPECCHOHANBHBIX HABBIKOB O0YYarOIINXCS.

WNHdopmaninoHHbIE TEXHOJIIOTUH, UCTIONb3YEeMbIe IPU OCYLIECTBICHUH 00pa30BaTENIbHOIO MpoLec-
ca no aucuumianHe «Pu3rka». akTuBHas paboTa ¢ COBPEMEHHBIMH ITaKeTaMH MPUKIIAAHBIX TPOTPaMM IS
00pabOTKH Pe3yNIbTaTOB HKCIEPUMEHTAIBHBIX 1aHHBIX.

DoH/1 OLIEHOYHBIX CPEACTB
®DoH/T OLICHOYHBIX CPEJICTB MO AUCIHUILUIMHE 00€CIIeYUBaET MPOBEPKY OCBOCHUS TUTAHUPYEMBIX pe-
3yJIbTAaTOB 00y4YeHUs (KOMIETEHUUH U UX UHIUKATOPOB) IMOCPEICTBOM MEPONPHUATUI TEKYIIEro, pyoex-
HOI'0 U IIPOMEKYTOUYHOT'O KOHTPOJIA IO JUCHUIIIIMHE.
CBs13b MeXIy (POPMUPYEMBIMU KOMIETEHIIUAMH M (POPMaMU KOHTPOJII UX OCBOCHMS Mpe/cTaBIIe-
Ha B CJIEAYIOMIEH TabnuIle:

Kon xoHTpOIMpyemMbIxX
KOMIIeTeHIUI (MM UX
yacreii)

HaumenoBanue
OLICHOYHOI'0 CPeACTBA

Ne KouTposmpyemsle pa3iensl
n/n (TeMBbI), MOLY/TH JUCHHUILINHBI

Bxo/1HOW KOHTPOJIb

BOHpOCBI BXOJHOI'O KOH-

1 | BxoaHO# KOHTPOJIb
TpOoJIsi (MMCbMEHHO/YCTHO)

ATTCCTaI_II/ISI pasaciioB, TCKyIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTU




OcHOBHBIE TIOHATHUS U ONpeneneHus Qu-
3ukn. Mexannka HeroToHa

3akoHbl coxpaHeHus. Kunemaruka u 1u-
HaMHKa TBEPJOTO Tena. PensTuBUCTCKas
Mexanuka. MonekynspHas ¢usuka. Oc-
HOBBI TEPMOJIUHAMUKH.

VYK-1, YKE-1, YKII-3,
OIIK-1

Tect — 1, mucbEMEHHO

2 | OCHOBBI 3JEKTPOCTATHKUA. MarHuTocTa- VK-1, YKE-1, YKII-3, TecT — 2, MUCBMEHHO
THKa B BaKyyMe U B BELIECTBE. Y paBHE- OIIK-1
Hus MakcBemna. KBasucranmoHapHbie
TOKH.
3 | KonebarenpHnoe amxeHue. CrekTpaib- VYK-1, YKE-1, YKII-3, TecT — 3, MUCEMEHHO
HOE pasznoxeHue. KuHemarnka BOJHO- OIIK-1
BBIX TporieccoB. HTepdepeHus u nu-
¢bpakuss  BosH. JnemeHTHl  Dypbe-
onTtukd. KBaHTOBas ONTHKAa W TEOPHS
bopa. OcHOBBI KBaHTOBOM MEXaHUKH.
®dusrKa aTOMOB M MOJICKYJI.
4 | ATomHOE siapo. SlnepHbIe CHIIBI U s1Ep- VK-1, YKE-1, YKII-3, Tect — 4, NTUCBMEHHO
HbIC PEaKIUU. DJIIEMEHTAPHbIC YaCTHUIIbI. OIIK-1
[IpoMexxkyTouHas arrectauus
1 OK3aMeH VK-1, YKE-1, YKII-3, Bomnpocsl k 3x3ameny

OI1K-1

HHA.

BxonHo# KOHTpOJIb ITpeiHa3HAuEeH AJIs BBISIBJICHMSI IPOOEIOB B 3HAHUAX CTYAEHTOB U TOTOBHOCTHU
UX K MOJIyY€HHIO HOBBIX 3HaHUH. OLEHOYHbIE CPeJCTBa JUIsl BXOJHOTO KOHTPOJIS MPEJCTaBIAIT co0O0M
BOTIPOCHI, KOTOPBIE 3a/IaI0TCSI CTYJICHTaM B YCTHOH (opMme.
ITepeyennb BOIPOCOB BXOAHOI0 KOHTPOJIS

1. Yro Ha3pIBaeTCs MaTepUabHOM TOUYKOM M TPAaeKTOPHUEW €€ JBMKEHUS B HEKOTOPOW cucTeme
orcyera?
2. Jlatp ompenerneHue MOCTYMATEILHOTO W BPAIIATEIHLHOTO JIBHKCHUH Tema.

3. Uem oTnuyaeTcsi paBHOMEPHOE MPSIMOJIMHEHHOE MOCTyNaTeabHOe JABMKEHUE OT HepaBHO-
MepHOro?
4. CymecTByeT JIM MOCTYIAaTeIbHOE KPUBOJIMHENHOE IBUKEHHE?
5. 3amucath (QOpMyabl I CKOPOCTH M IMYTH HPSIMOJIMHEMHOrO pPaBHONEPEMEHHOTrO JBMKE-

6. CdopmymupoBats Tpu 3aKoHa HproTOHA.
7. Mexanndeckas pabota A mnpu NPAMOJIMHEHHOM IEpEeMELIeHUH Teja MoJl AeHCTBUEM I0-
cTostHHOM cuiibl F onpenensiercst popMyInoid.

8. Uto Ha3bIBacTCS 3aKOHOM BCECMUPHOTO tarotenus? Kto ero aBTOp?

9. Yro Takoe Bec Tena?

10. Kaxk ¢popmynupyercs 3akoH [lackans ass )KUIKOCTH U ra3a?

11. CdopmynupoBath 3aKk0H Apxumena.

12. Yemy paBHO IrHMIpOCTaTUYECKOE IaBJICHUE )KUKOCTH Ha TiyouHe h?
13. CdhopmynupoBaTh OCHOBHBIE 3aKOHBI HIEATFHOTO Ta3a.

14. Kak cBsi3aHO MOHATHE MOJIS BEIIECTBA ¢ YUCIOM ABorajapo?
15. Yemy paBHa paboTa raza npu U30XOpHOM Iporecce?

16. Yto Takoe K.I.J. TEILUIOBOI MaIlUHBI?

17. Jlatp ompeneneHue aOCOTIOTHONW M OTHOCHUTEIHHOM BIIAXXHOCTH BO3AyXa.
18. C xakoil cuioit B3auMOAEHCTBYIOT /IBa TOUEUHBIX 3apsaa?
19. Yemy paBHaA €MKOCTh IIIOCKOTO KOHJIeHCaTopa?

20. Yemy paBHa pe3yabTHPYIOLIAsi eMKOCTh NMPHU MapajijIeIbHOM U TOCJIE0BATEIbHOM COeJIMHe-
HUU JIBYX KOHJICHCATOPOB?
21. Yro Takoe MOCTOSIHHBIN TOK? YeMy paBHa CHJia IIOCTOSHHOTO TOKa?

22. CdopmynupoBarh U 3anmucarh 3akoH OMa JUIst OJJHOPOTHOTO YYacTKa IeTH TIOCTOSIHHOTO TOKa?




23. 3akon Oma Jyist 3aMKHYTOH TISTIH.
24. CdopmymupoBath U 3anucath 3akoH [[xoyms-JIenma.
25. PaboTa 1 MOIIIHOCTH IEKTPUUECKOTO TOKA.

Texymui KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBIAEMbII MOHUTOPHUHI YPOBHS YCBOCHUS 3HAHUU
u GOpPMHPOBAaHMS YMEHUH M HaBBIKOB B TEYCHHE ceMecTpa. TeKylmuid KOHTPOJb 3HAHWUW, YMEHHHA W
HABBIKOB CTY/ICHTOB OCYIIECTBIISETCS B XOJI¢ YUCOHBIX (ayJAMTOPHBIX) 3aHSATUH, MPOBOJUMBIX 110 PACIIHU-
canuto. PopMaMM TEKYILIErO0 KOHTPOJI BBICTYNAKT ONMPOCHl HA MPAKTUYECKUX 3aHATUAX, TOKIAIbl U pe-
(beparthl.

Bormpocsl Tekynero KOHTpoJis
Tect- 1 Mexanuka, MoJieKyJsipHasi (pU3NKa U OCHOBBI TEPMOAMHAMUKHI
Mexannka

1. 3apanue

OTMeThTe NIPAaBUJILHBINA OTBET:

Paznen mexaHuku, U3ydaromuil ABUKEHUE TEJl, HE pacCMaTpUBasi IPUUYUHBI, KOTOPBIE 3TO JIBHKE-
Hue 00yCIaBIMBAaIOT Ha3bIBAETCA. . .

a) IMHaAMHKa

0) cratuka

B) KHUHEMaTHKa

T) pEJIATUBHUCTCKAsI MEXaHUKa

2. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

Paznien MexaHuku, W3y4daromyii 3aKOHbI PABHOBECHUS TEJI, HA3bIBACTCH. . .

a) TMHAMHKa

0) craTtuka

B) KHHEMaTHKa

') pEISTUBUCTCKAS MEXaHUKA

3. 3aganune

OTMeTbTe NPAaBUJILHBINA OTBET:

Paznen mMexaHuky, U3ydarIUi JBUKEHUE TEJl U NPUYUHBI, KOTOPBIE BBI3bIBAIOT 3TO JBUKECHUE
Ha3bIBAETCH. ..

a) cTaTUKa

0) KHHEMaTHKa

B) PEISATHUBUCTCKAS MEXaHUKa

') IMHAMHKA

4. 3ananue

OTMeTbTe NPAaBUJILHBINA OTBET:

JIuHusA, KOTOPYIO ONUCHIBAET MaTEpPHUAIIbHASI TOUKA [TPU CBOEM JIBUKEHUU, HA3bIBAETCH. . .

a) IepeMeIeHne

0) TpaekTOpHs

B) IyTh

T') paanyc BEKTOP

5. 3apanue

OTMeThTE NPAaBUJIBHBIN OTBET:

Koopaunatsl MmaTepuanbHON TOYKHU B J1F000H MOMEHT BPEMEHU MOKHO OIPEAETUTh, €CIIH 3a/1aHbl:

a) HavaJibHas CKOPOCTh U HA4aJIbHOE YCKOPEHHE

0) HauaJIbHOE YCKOPEHHE U HaYaJIbHBIE KOOPIMHATHI

B) Ha4YaJIbHasi CKOPOCTh U HaYaJIbHbIE KOOPAUHATHI

6. 3ananue

OTMeThTE NPAaBUJIBHBIN OTBET:

Du3NIeCKUM BEKTOPOM SIBIISETCS:

a) epeMelleHne

0) CKOpOCTh

B) YCKOpPEHHE



') KOJTUYECTBO JIBHYKEHUS

7. 3aganue

OTMeThTE NPAaBUJIBHBIN OTBET:

YTo sIBIIETCS KOJIMYECTBEHHON MEPOU M3MEHEHHSI MTOJI0KEHHUS TeNa:

a) PO IEHHBIN MTyTh

0) BEKTOp MepeMenieHus

B) TPAEKTOPHUS

I') CKOPOCTh

8. 3ananue

OTMeThTe NIPAaBUJILHBINA OTBET:

Uucrno creneHeit cBOOOIbI MAaTEPHAILHON TOYKU PABHO:

a)?2

0) 1

B) 3

r)4

9. 3apanue

OTMeThTE NPAaBUJILHBIN OTBET:

Yucno creneHeit cBOOObI TOHKOTO OJJHOPOTHOTO CTEPKHS PaBHO:

a)?2

0)3

B) 4

r)S5

10. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

IIpoiineHHbIl MaTepUaIbHOW TOYKOM MyTh €CTh:

a) UTMHA TPACKTOPUU TOUKHU

0) ITMHA BEKTOpa NEPEMEIICHUs TOUKU

B) BEKTOP, COSAMHSIONINI HAaYaIbHYIO M KOHEYHYIO TOUYKH ITYTH

T') JIMHUSI, OMUChIBAEMasi TOYKOM B POCTPAHCTBE NIPH €€ IBIKEHUU

11. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

[lepemenienne MmaTepuaIbHONW TOUYKHU €CTh:

a) MPOWIEHHBIM TOUKON YTk B IPOCTPAHCTBE

0) BEKTOp, HAMIPABJICHHBIN U3 HAYAILHON TOYKU B KOHEUHYIO

B) JUIMHA TPAEKTOPUHU TOUKU

T') TUHUS, OMUChIBaeMasi TOUYKON B TIPOCTPAHCTBE MpH €€ MepeMeIeHnn

12. 3ananmue

OTMeThTE NPaBUJIBHBIN OTBET:

I1yTh, NpOMAEHHBIN TEIIOM, €CTh:

a) BETMYMHA, paBHAsi MOYJIIO0 BEKTOPA MepeMeleHus

0) ITMHA TPACKTOPUHM TeJa

B) BEKTOP, COSAMHSIONINI HaYalIbHYIO M KOHEUYHYIO TOYKH TPACKTOPUU

I') BeJIMYMHA, PaBHAs MOJYJIIO BEKTOpA, COCIMHSIONIAS HAYaJIO KOOPAMHAT M KOHEYHYIO TOUYKY
TPaeKTOPUHU

13. 3apanue

OTMeThTE NPAaBUJIBHBIN OTBET:

[Tepemernenne MaTepraTbHONW TOUYKHU €CTh:

a) BEKTOP, COSAUHSIONINM HaUaI0 KOOPAUHAT U KOHEUHYIO TOUKY ITyTH

0) ITMHA TPACKTOPUH TOYKH

B) BEKTOp, COBMNAIAIONIINI C HAPABICHUEM CKOPOCTH JABUKEHUS

') BEKTOP, COSAMHSIOMNN HAYTbHYIO M KOHEYHYIO TOYKH ITYTH

1) BEKTOP, YUCJIICHHO PaBHBII MPOWIEHHOMY TOYKOH IMyTH

14. 3ananue

OTMeThTE NPAaBUJIBHBIN OTBET:



MarepuanbHasi TO4Ka — 3TO:

a) TeJIo MPEeHEOPEKUTEIIBHO MAJION MacChl

0) reoMeTpuUeCcKas TOUKa, yKa3bIBAIOIIAs MOJI0XKEHUE TeJla B IPOCTPAHCTBE

B) TEJIO OYCHb MAJIBIX PA3MEPOB

T') TEJI0, MacCOi KOTOPOTo MOYKHO IIPEeHEeOpeys B YCIOBHIX JaHHOW 3a7a9u

1) T€J0, pa3MepaMu KOTOPOro MOXKHO MpeHeOpeyb B YCIOBUAX JAHHOH 3a7auu

15. 3ananue

OTMeThTe NPAaBUJILHBINA OTBET:

TpaekTopust IBMKEHUS MAaTEPUAIBHON TOYKHU — 3TO:

a) TUHUS, YKa3bIBaIOIasi HAIIPABIICHUE IBHKEHUSI TOUKU

0) MUHUS, OMUChIBAEMAasi TOYKOM B IPOCTPAHCTBE MIPH JIBMKCHUHU

B) MOHATHE, TOXKIECTBEHHOE MPONUIEHHOMY TOUYKOM MyTH

I') JUIMHA BEKTOPA [IEPEMELLIEHUS TOUKU

1) BEKTOP, COEAUHSIOMINN HAYaIbHYIO U KOHEYHYIO TOUKY IyTH

16. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

Kakas u3 cnemyromux (hopmys, onpeaesonmx nepeMerienue (o MoIyJio) Telia Ha MIOCKOCTH,
SIBJIIETCS IPABUIILHOM:

a) |A f“)| = J(X1 +x2)% + (y1 +y2)?
0) |A f“)| = (X1 +x3) — (y1 +y2)

B) |A i‘)l = J(X1 —X2)% + (y; — y2)?

r) |AF| = X1 X+ Y1 Y2

17. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

Ouznyeckas BEIWYMHA, XapaKTepHu3yromias OBICTPOTY HM3MEHEHHsS CKOPOCTH IO MOIYJII0 H
HaIlpaBJICHUIO, SABJISIETCS ...

a) YCKOpEeHHUEM

0) CKOPOCTHIO

B) CpEIHUM YCKOPEHHUEM

I) CpeaHel CKOPOCThIO

MoJekyasipHas GU3HKA U OCHOBBI TEPMOJIMHAMHUKH
1. 3apanme
OTMeTbTe NPAaBUJILHBINA OTBET:
KuakocTh 1 ra3 UMEIOT OJMHAKOBBIE (PU3MUECKUE CBOMCTBA MPH:
a) TeMIeparype KUTeHUst
0) KpUTHUYECKOI TeMIepaType
B) TeMIIepaType KOH ICHCAITUN
T') TeMIIepaType HHBEPCUH
2. 3aganue
OTMeTbTE NPAaBUIbHBII OTBET:
['padmkoM 3aBHCHMOCTH JJaBJICHHSI OT 00beMa MPH IIOCTOSTHHOM TeMITepaType sBIISIETCS:
a) nmapabosna
0) mpsiMast TUHUS
B) runepbosna
T') OTIPEJICIICHHOTO Ha3BaHUS HE HMEET
3. 3apanne
OTMmeThTE NIPAaBUJIBHBIN OTBET:
VYrpaBieHre COCTOSHUS HIeaThbHOTO Ta3a UMEET BU/I;

PV
a) — = const



PT

0) ~ = const
VT

B) — = const
P

r) — = const
VT

4. 3aganne

OTMeThTe NPAaBUJILHBINA OTBET:

O0beM 01HOTO MOJIS BELIECTBA TP HOPMAJIBHBIX YCIOBUSX PaBEH:

a) Vo, = 22,4 - 1073 MK

6) Vy, = 22,4 - 1073 m®/moms - K

B) Vy, = 22,4-1073m3 / Mmosib

r) Vy, = 22,4+ 103m3/ Mmosib

5. 3apanue

OTMeThTe NPAaBUJILHBINA OTBET:

CpenHsisi KWHETHYECKAst SHEPTUs, TPUXOASAIIASLCS HA OJHY CTENEHb CBOOOIBI MOJIEKYIIBI HIealb-
HOTO rasa:

a) g KT

6) ZkT

B) kT

r) ST

6. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

B ypaBHeHnn Ban-nep-Baanbca nonpaska <<a»> y4UTBHIBAeT:

a) CTOJIKHOBEHHE MOJIEKYJ MEXAY CO00it

0) U3MEHEHNE IUIOTHOCTH T'a3a B 3aBUCUMOCTHU OT TEMIIEPaTyphl

B) B3aMHO€ MPUTSHKEHUE MOJICKYIT

I') pa3Mepbl MOJIEKYJI ra3a

7. 3aganne

OTMeTbTe NPAaBUJILHBINA OTBET:

Yemy paBHa Macca OAHOTO KUJIOMOJIS YTIIEKUCIOro ra3a?

a) 44 xr

0) 42 kr

B) 46 Kr

r) 43 KT

8. 3aganue

OTMeTbTe NPAaBUJILHBINA OTBET:

3axon Illapnst B aOCOMIOTHOM ITKaje TeMIIepaTyp 3alichIBaeTCs TaK:

a) Pr = I%T
0) Pr = PyaT
B) Pr = P;—a
r) P = z—:

9. 3apanue

OTMeTbTE NPaBUIbHBII OTBET:

Temmepatypa, Ipu KOTOPOU CpeaHss apudMeTndeckasi CKOPOCTh MOJIEKYJI BOJOPOJIa CTaHET pPaB-
HOM BTOpO# KocMmuueckoi ckopoct (B K):

a) 12-10°

6) 10*

B) 7.5:10°

1) 11,85:10°

10. 3apanue

OTrMmeTbTE NIPAaBUJIBHBIN OTBET:



CpenHsist KWHETHYECKast SHEPTHsl MOCTYNATEIbHOTO IBHXKEHHST MOJIEKYJIbl UI€AJIbHOTO ra3a:
PV

a) F

6) ZkT

B) %kT

r) nkT

11. 3aganue

OTMeThTE NPAaBUJILHBIN OTBET:

B ypaBHennu Ban-nep-Baanbca monpaBka «b>» yauUTBIBACT:

a) YUCJIO CTOJIKHOBEHHI MOJICKYJ MKy COOO0M

0) U3MEHEHHUE IJIOTHOCTH T'a3a B 3aBUCHMOCTH OT TEMITepaTyphl

B) DHEPTHUIO B3aUMOJICHCTBUS MOJIEKYJI

') pa3Mepbl MOJIEKYJI Ta3a

12. 3aganue

OTMeThTe NIPAaBUJILHBINA OTBET:

C momortrpio 6apomMeTpa U3MEPSIIOT:

a) Maccy

0) naBieHue

B) 00BEM

') TeMIEparypy

13. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

V nenpHbBIA 00BEM L 3TO 00BEM € TUHHUILIBL:

a) Macchl

0) IJIOTHOCTH

B) BEJIMYMHBI, 0OPaTHON 00BbEMY

') U3 TPUBEAEHHBIX BBIIIEC BEJIMUYUH HET MPABUILHOTO OTBETA

13. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

VnenbHbIM 00BbEM L 3TO 00BEM €IHHUIIEL:

a) Macchl

0) IIIOTHOCTH

B) BEJINYMHBI, 0OpaTHON 00beMy

T') U3 IPUBEACHHBIX BBIIIE BETUYUH HET MPAaBUILHOTO OTBETA

14. 3apanue

OTMeThTE NPaBUJIBHBIN OTBET:

JaBnenue cmecu razoB B cocyae oobemom 0,01 M , €CJIM B HEM HaAXOJIMUTCS a30T Maccoli 14 ru
Bogopoa maccori 4 r mpu T =300 K:

a) 500 kI1a

6) 500 aTm.

B) 623 klla

r) 623 MM pT. CT.

15. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

CpenHsist KBapaTH4IHAsI CKOPOCTH:

a) (L KB) = /% YN, v?

6) (vke)= [N YN v?2
B) (VkB) = |- ¥N v,

r)(vke) = [N XN v;



16. 3aganue

OTMeThbTe NPABUJILHBIA BAPUAHT:

B ypaBHenunu Ban-nep-Baanbca nmonpaska «by umeeT Guzndeckuii CMbICI:

a) 00BeM, KOTOPBIi OBl 3aHsUT OAMH MOJIb Ta3a MPH OECKOHEYHO MajIOM JIaBJICHUH

0) 00beM, KOTOPBIH OBl 3aHsUT OJJUH MOJIb Ta3a IIPU HOPMAJIbHBIX YCIOBHUSIX

B) MpeeNIbHbII 00beM, KOTOPBIN OBl 3aHAJ OJJUH MOJIb ra3a IpH JaBICHUH, CTpeMslieMcs K oec-
KOHEYHOCTH

r) 00beM, NpeoCTaBICHHBIN JJ11 CBOOOIHOTO JBMKEHUSI MOJIEKYJ OHOT'O MOJIS Ia30B

17. 3ananue

OTMeThTe NPABUJILHBIA BAPUAHT:

Uucno ABoraspo BeIpaXKaer:

a) YHCII0 MOJIEKYJ B €IMHUIE 0O0BbeMa

0) YKCII0 MOJIEKYJ B OJTHOM MOJIE BEIIECTBA

B) UKCJIO MOJIEKYJ B €JUHUIIE MAcChl BEIECTBA

T') YUCJIO ATOMOB B OZJHOM MOJIE MHOTOAaTOMHOI'O BEILLIECTBA

18. 3aganue

OTMeTbTE NPAaBUIbHBIN OTBET:

KaKkoB [OPSLIOK BEIMUMHBI Ha3bIBaeMOi mocTossHHON ABoragpo (Na=6.022 * 10%):

a) 23

0) 25

B) HET MOPAJIKA, T.K. UUCIO ABOraJpo — 3TO YUCIO MOJIEKYJ, COAEpKAIUXCS B OJHOM MOJIE Be-
iecTBa

19.3ananne

OTMeThTE NIPAaBUJIBHBIN OTBET:

Temmeparypa cMecH, eciii B OaJIJIOHE eMKOCTBIO 5 J1 COIEPIKUTCS CMECh Telis U BOJOPOJA Mac-
coit 10 r mpu naBnenun 500 xIla, mpudem maccoBas foJis renus pasHa 0,6:

a) 86°C

6) 75°C

B) 75K

r) 258 K

n) 86 K

TecT — 2 DIeKTPHUYECTBO 1 MArHETH3M

1. 3apanme

OTmeTbTe NPAaBUJILHBINA OTBET:

Cuiioit JIopeHua Ha3bIBaeTcs. ..

a) cuiia, ACMCTBYIOMIAsl Ha MTPOBOIHUK C TOKOM B MATHUTHOM TI0JIE

0) cuia, AeicTByIOIIas Ha 3aps]l CO CTOPOHBI IEKTPUIECKOTO OIS

B) CuJIa, IEHCTBYIOIIAS HA 3aps]l CO CTOPOHBI MAarHUTHOTO TIOJIS

T') cuJia TATOTEHUS 3apsI0B

2. 3ananue

OTMeThTE NIPaBUJIBHBIN OTBET:

3akon buo — Capapa — Jlarutaca st aiemenTa dl mpoBogHuKa , IO KOTOPOMY TeueT TOK |, Ha pac-
CTOSIHUM [ 3alIUCBIBAE€TCS B BUJIE. ..

1[dIx7]

D Kilo
a)dB= ———
) 4m 13

— _ 1[dIx¥]
0) dH = —

= I
B) B = &_
r)H=E2[Ix?

41

3. 3aganne
OTrMmeTbTE NIPAaBUJIBHBIN OTBET:
Teopema ['aycca 11 MAarHUTHOTO TOJISL UMEET BULL. ..



6)$ BdS =0
B) g% Bdl=0
r) f, BdS=0
4. 3aganne

OTMeThTe NIPAaBUJILHBINA OTBET:
CBsI3b MEXK/TY JIEKTPUUYECKUM CMELIEHUEM B CPEJIE U HAIIPSKEHHOCTHIO BHEIIIHETO 3JIEKTPUUYECKO-
ro IOJIS...
a)D=¢ggyE”
06) D=¢E
— —
B) D = SoE
- E
ryD=-
) €
5. 3apanue
OTMeThTE NPAaBUJILHBII OTBET:
3akoH OMa 11 yyacTKa LElH. ..

=Y
a)I—E

6)1=

B)I= -

r)U=e¢R

6. 3ananue

OTMeThTE NIPAaBUJIBHBIN OTBET:
®dopmyna ajis III0OTHOCTH TOKA...

(N~ N V)

a)j= %
6)j=1IS

. dl
B) J=55
. d
nj=2
7. 3apanue

OTmeTbTe NPAaBUJILHBINA OTBET:
®dopmyna, BeIpakaroias BTopoii 3akoH Kupxroda:

a) X Li Ry = Xk Uk

0) Xk IkRx =0
B)IR=¢

r) Y Ry = Yk ek
8. 3apanmue

OTMeTbTe NPAaBUJILHBINA OTBET:

[Iposoasmas pamka nmaomanasio 200 cM? Bpamaercs ¢ 4acToToi 16 I'll B MOCTOSHHOM MarHuT-
HoM nioste ¢ uaaykuuen 0,5 Tn. MakcumaneHoe 3HaueHue 3/1C, BO3HUKAIOLIEH B KOHTYPE, PaBHO...

a)l B

6) 0,16 B

B) 10 kB

r) 160B

9. 3ananue

OTMeTbTE NPAaBHIIBLHBIN OTBET:

IToTOK BEKTOpA CMEIIEHUS JIEKTPOCTATUYECKOTO OISl B IUDJIEKTPUKE YEPE3 3aMKHYTYIO ITOBEPX-
HOCTb PaBEH...

-

= 1
a) § DdS =5 Zidi
6)$, DdS = X;q;



B) [, DdS=Y;q;

r)$ EdS=Y;q;
10. 3aganue
OTMeThTe NPaBUJILHBINA OTBET:
Enununa uamepenus noreHiuana. ..
a) JIx/B
0)B
B) A
r) B/m
11. 3aganue
OTMeThTE NPABWIBHBIN OTBET:

3apsn , ABMKYIIUNCS CO CKOPOCTBIO V, CO31aéT Ha PacCTOSHUM 77 MArHUTHOE IIOJE C UHIYKIH-

ei..
2 _ Mo q[vT]
a) B = 41T r3_)
6) H= ﬂq[v;]
47'[?} r
5 _ qlvr]
B) B ="5"
5 Uio qU
F) B = 41 12
12. 3apanue

OTMeThTE NIPABUJIBHBIN OTBET:
NHnykuyss MarHuTHOTO TOJISl TOKA, TEKYIIETo Mo MpsSMOMY OCCKOHEYHOMY MPOBOJHUKY, HA pac-
CTOSIHUU R OT mpoBOHUKA paBHA. ..

a)H = Kitol
2TR
6)B = Hhol
4;1’R
B)B =—
4nRI
rB = Elol
21R
13. 3aganue

OtMeTbTE IPaBUIbHBIN OTBET:
Kontyp | nponussiBaetcst Tpemst Toukamu: [; = 14,1, = 24, I; = 3A. Lupkynsiuus BEKTOpa mar-
HUTHOM MHIYKITUU BJIOJIb ’TOTO KOHTYpa PaBHO (B €IUHUIIAX g * A)...

I AL

a) 6

0)5

B) 8

r)7

14. 3ananue

OTMeThbTE NPAaBUJIbHBIN OTBET:

Teopema ["aycca st MarHUTHOTO TOJIsE B Teopuu MakcBemia. ..

a) §, BdS =0
8)§ Bdl=0



B , 2 7
T) gﬁs EdS = fL jdl
15. 3aganue
OTMeThTE NIPABWIBHBIN OTBET:
ComnpoTuBjeHHE MPOBOAHKUKA JUTHHOM | ¥ IIIOIIa b0 CeYeHHs S paBHO ...

a)R = plS

l
B)R=1S

S
F) R = p;
16. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:
3a HampaBJICHHE TOKA HA PUCYHKE TPUHUMAETCS HaIlpaBJICHUE:
+ _

OTPULIATEIILHOTO MOJIFOCA K MOJIOKUTEIBHOMY

0) OT MOJIOKUTEIBHOTO MOJII0CA K OTPULIATEILHOMY

B) HaIlpaBJICHUE TOKA BLIOMPAETCS MIPOU3BOJIBHO

I') TOK B CXeM€ OTCYTCTBYET

17. 3apanue

OTMeTbTe NIPAaBUJILHBINA OTBET:

Ennnuna n3amepeHust UHIyKTUBHOCTH. . .

a) Tn

0)I'n

B) ®

r) A/m

18 3aganmue

OTMeThTE NIPaBUJIBHBIN OTBET:

SABnenue ckuH-3¢(exTa 3aKarovaeTcs. . .

a) B BOSHUKHOBEHHH JJIEKTPUUYECKOTO TOKAa B MACCHUBHBIX MPO- BOJHUKAX
0) B HAarpeBaHUM MPOBOJIHHUKA TP MPOMYCKAHUU HIEKTPUIECKOTO TOKA
B) B HAMarHUYMBAHHUH MMPOBOJHUKA IIPU MPOMYCKaHUH TOKA

') B BBITECHEHUH TIEPEMEHHOTO TOKA Ha MIOBEPXHOCTh MPOBOIHUKA

19. 3apanmue

OTmeTbTe NPAaBUJILHBINA OTBET:

BekTop 31eKTpruYecKoro cMemeHus De JTURJIEKTPUKE OIPEeIseTcs. ..
a) CBSI3aHHBIMU 3apsAaMU

0) AUIIONIAMU B TUDJICKTPUKE

B) CBOOO/IHBIMHU 3apsiiaMu

I') CyMMOIi CBOOOJIHBIX M CBSI3aHHBIX 3apsI0B

Tect- 3 OnTHKa
1.3apanne
OTMeTbTE NPAaBUJIbHBIE OTBETHI:
SIBnenust, KOTopble OOBSICHAIOTCS TUCIIEpCHUE CBeTa:
a) orubaHue CBETOM IMPENATCTBUS
0) oTpakeHHE OT TPaHHUIIBI pa3zena 2-X cpel
B) Pa3JIO’KEHUE CBETA B CIIEKTP MOCIIE IPETOMIICHUS
I) paayXHasi OKpacka MbUIbHBIX ITy3bIpei

1) pagyra



2. 3ananue

OTMeThTe NPAaBUJILHBINA OTBET:

Judpakuus cBera - 3T0:

a) 3aBUCUMOCTb MTOKa3aTelsl MPEJIOMIICHUS BELIECTBA OT YaCTOThI

0) siBjieHne OruOaHMs BOJIHOM MPETSATCTBHS

B) pe3y/bTaT HAJOXKEHHSI KOTEPEHTHBIX BOJIH

I') pa3j0XEHUE CBETA B CIIEKTP M1OCIIE IIPETOMIICHUS

1) IPEUMYIIECTBEHHAsI OPUEHTAIUS TUIOCKOCTH KOJeOaHU CBETOBOM BOJIHBI
3. 3aganue

OTMeThTe NIPAaBUJILHBINA OTBET:

AOCOJIIOTHO YE€pHOE TEJIO - 3TO:

a) aOCOJIIOTHO TBEPAOE TEJIO YUEPHOT'O I[BETA

0) uepnoe Teio npu 0 K

B) TE€JI0, MTOJIHOCTHIO MOIJIONIAOIIEe BUANMOE U3TyYCHHE

T') TEJNI0, OTPaKAIOIIEe BCE BUbI U3ITYUCHUS

1) T€J10, TIOTHOCTHIO MOTJIOLIAIOIIEe BCE BUJIbI U3JIyYCHUS

4. 3aganne

OTMeThTE IPAaBUJIBHBIN OTBET:

CriekTpanbHas IUIOTHOCTh YHEPIeTUYECKON CBETUMOCTH TeJla BhIpaXKkaeTcs (hopMyIIou:

R — dW;iﬁ-dv
a) v,T — dv
6 A — dW‘l;l,Ioll-{-ﬂdV
) Ay = -t
vv+dv
P
B) R, = dv
A — dW;iﬂ-dU
r ) v,T — dw
vv+dv
5. 3aganmne

OTMeTbTe NPAaBUJILHBINA OTBET:
[Tocne mpoxoxAeHHs TUIACTUHKU | CBET MOJIHOCTBIO MOSpU30BaH. Eciin yron Mexay Harmpasiie-

HusmMu OO 1 O'O' ¢ = 30°, TO UHTEHCUBHOCTH J1 1 J7 CBSI3aHBI COOTHOILLIEHUEM. ..
'O

T _/,},/
‘O
a)J, = %]1
0. = 7
B)J2 =1
r)J; = ];1
6.3amanmue

OTMeTbTE NPaBUJIbHBIE OTBETHI:

CxopocTb pacnpocTpaHEHHs 3JIEKTPOMAarHUTHOM BOJIHBI B BaKyyMe:

a) OECKOHEYHO OOJIbIIas

6) 300 000 xm/c

B) yObIBaeT 00paTHO MPONOPIIMOHATBEHO KBAJPATy PACCTOSHUSA OT MCTOYHHKA CBETA
r) 3000 km/c

1) 3*%108 m/c

7. 3apanue

OTrMmeTbTE NIPAaBUJIBHBIN OTBET:



CBs13b a0COJIIOTHOTO TIOKA3aTels MPEJIOMIICHHS CPEbl U €€ SJIEKTPUUECKON U MarHUTHOW MPOHHU-
1[aeMOCTH BbIpa)kaeTcst HopMyI1oii:

a)n =+/eu
- |£

6)n—\/;

B)N=¢cu
iy

I‘)n—;

8. 3apanue

OTMeThTE NPAaBUJILHBII OTBET:

Hucnepcus ceera — 3710:

a) 3aBUCUMOCTD JIJTMHBI BOJHBI CBETa OT YaCTOTHI

0) mpsMOJIMHEITHOE pacIIpOCTPaHEHHE CBETa

B) 3aBUCHUMOCTb [10Ka3aTessl MPEIOMIIEHHS BEILIECTBA OT YaCTOThI CBETA

T') 3aBUCUMOCTb yTJIa MPEJIOMIICHHUS JIy4a OT YIJia NaJeHUs

1) IPEUMYIIECTBEHHAs! OPUEHTALNSA TUIOCKOCTH KOJIeOaHHii CBETOBOM BOJIHBI

9. 3Japanue

OTMeTbTe NPAaBUJILHBINA OTBET:

YcnoBue, HeOOX0AUMO JJist HAbMoAeHUS AU paKluy CBETa:

a) aMIUTUTYJa KoleOaHuii JODKHA OBITh MHOTO OOJIBIIIE Pa3MEPOB MPEISATCTBHS

0) amruinTyaa kojaebaHui JOKHA OBITH CPABHUMA C pa3MepaMu MPersITCTBUS

B) JUIMHA BOJIHBI IOJKHA OBITH CpaBHUMA C pa3MEepaMH MPETSITCTBUS

T') JUIMHA BOJIHBI I0JKHA OBITH MHOTO OOJIBIIIE Pa3MEPOB MPEMATCTBUS

10. 3aganue

OTMeThTE IPaBUJIbHBbIE OTBETHI:

HenpepsIBHBIN CIIEKTP U3JIy4EHUS AAKOT:

a) TBepAble BemiecTBa mpu temmeparype 0 K< T <273 K

0) ®HUAKOCTU IIPU BBICOKOU TeMIIepaType

B) TBEp/bIe, )KUJIKHE U Ta3000pa3Hble BemecTBa mpu temmeparype 273 K

') pacKaJICHHbIE TBEP/bIC TeJIa U ra3bl IPU BEICOKOM JIaBJICHUU

1) pacKaJeHHbIE Ta3bl MPU HU3KOM JaBICHUU

11. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

Enunnia cnexTpanbHOH MIIOTHOCTH SHEPTETHYECKOM CBETUMOCTH R, 7.

a) Jlx/m?

0) dx/m

B) H/M?

r) H/™m

12.3apanne

OTMeThTE NPAaBUJIBHBIN OTBET:

SBnenue, koTopoe 00BsACHAETCS NOJspU3aliel cBera:

a) oru0aHue CBETOM IPEMSITCTBUS

0) pacuieruieHue Jiyda Ha JIBa, paclpOCTPAHSIONIUXCS B PA3HBIX HAPABJICHUSIX

B) IIpEJIOMJICHUE JTy4a

T') pa3joXKeHHe CBETa B CIIEKTP MOCIIE MPETIOMIICHUS

1) pazyra

13. 3apanue

OTMeThTE NPAaBUJIBHBIN OTBET:

[Tpu kakom yrie, o 3akoHy Mainroca, MHTEHCUBHOCTb CBETa BBIMIEIIETO U3 aHAIM3aTopa OyaeT
MaKCHUMAaJIbHOM:

a) 60°

6) 30°

B) 0

r) 90°



14. 3aganue
OTMeThTe NPaBUJIbHbIE OTBETHI:
DopMyIbl, OMpenesIoNIie JUIMHY CBETOBOM BOJHBI A (C — CKOPOCTh BOJHBI; | — Mepuoj Kojebda-
HUI; V — 9acToTa KoJaeOaHuit; N — moKa3aTelb MPEIOMIICHUS CPEIbI):
a) A=cT
\%
0) k=:
B) A=cn
C
1—‘ }\':_
) v
==
o) A=
15. 3ananue

OTMeThTe NPAaBUJILHBINA OTBET:

VYron nmyda S Ha rpaHuiy paszzaena cpen 1 u 2
M
S S/

DI | =

S"

a)a

0)Ii

B) B

ri+p

n) ot

16. 3apanue

OTMeTbTe NIPAaBUJILHBINA OTBET:

CBolicTBO cBeTa, 00BsCHSIONIEE roy0oil IBeT Heba:
a) TOTJIOIIEHNE

0) paccesHue

B) OTpa’Ke€HUE

I') IpeJoMIIeHUE

17. 3apnanmue

OTMeTbTE NPAaBUIbHBII OTBET:

YcnoBrue MakcuMyMa Mpu THQPPAKIIMHA CBETOBBIX ITYYKOB HAa TUPPAKITUOHHOHN peIeTKe:

a)d sing = +(2m+1)%,(m =0,1,2,..)
6)d sing = +2mA, (m = 1,2,..)
B)d sing = +2m>, (m = 0,12,..)

nd sing = +@m+ 13, (m=12,..)

18. 3aganue

OTMmeThTE NIPAaBUJIBHBIN OTBET:

JInHenyaTelil CIIEKTP U3JIy4CHUS JAAKOT:

a) ra3bl P HU3KOM JaBJIEHUU

6) TBepable BemecTa mpu Temreparype 0 K <T <273 K

B) TBEpAbIC, )KUIKHE U Ta3000pa3HbIe BelecTBa mpu temmeparype 273K

I') pacKaJeHHbIE TBEp/IbIe Tela U T'a3bl IIPU BBICOKOM JIaBJICHUU

1) )KUJKOCTH TP BBICOKOM TeMIeparype

19. 3ananne

OTMeThTE NIPAaBUJIBHBIN OTBET:

Cgert, B KOTOpOM Koje0aHHsI CBETOBOI'O BEKTOpa MPOUCXOAAT B ONPEAEICHHOM, HO HEUCKIIIOUH-
TEJIbHOM HAIPaBJIEHUH, Ha3bIBAETCH:

a) HENOJIAPU30BaHHBIM



0) YaCTUYHOTOISIPU30BAHHBIM
B) TUTOCKOTIOJISIPH30BAHHBIM
I') €CTECTBEHHBIM

Tect — 4 ATOoMHas pU3UKa
1. 3aganue
OTMeThTE NPAaBUJILHBIN OTBET:
Hanpapnenue ABMKEHHUS 3JEKTPOHA OTJA4YM € COCTABIIAET C HAIpaBJICHHEM Majaromiero goroHa
yroa 30°. Ummmynbc paccestHHOro OTOHA paBeH. ..

a) V3P,

6) 1,5V3P,

B) 0,5P,

r) 2v/3P,

2. 3aganmne

OTMeTbTe NPAaBUJILHBINA OTBET:

CpenHee BpeMs KU3HHU paJUOAKTUBHOIO s/Ipa:
a) T=A

0) =2/ A

B)T=2 A

r) =1/

3. 3aganue

OTMeThTE IPAaBUJIBHBIN OTBET:

®opmyna Komnrona asist paccestaus (GoToHa:

a) Al = 2R in2
mc 2
6) Al = —=sin?
mc
B) Al = L sin
mc
r) A A=2L sin?
mc
4. 3ananue

OTMeTbTe NPAaBUJILHBINA OTBET:
Ilepuon nonypacnaga T, /2 BBIUHUCIISIETCS TI0 dbopmyne:

N | D

N|Q>N|°°

-2
a) T% =3
6)Ts = =
2
In2
B)T1 = 2—
) T2 7
5. 3ananmne
OTrMmeThTE NIPAaBUJIBHBIN OTBET:
®opmyna Punbepra:
1 1
9 =K(5+:5)
1 1
v =K~ )
11
Wv=K(;- )



6. 3aganue
OTMeThTe NPAaBUJILHBINA OTBET:
3akon Kupxrodda Beipaxaercs: popmynoii:

RvT
a), = —
) v,T Ay

2nv?
0) Tyr = > kT
B) Adpmax = b/T

_2nhv? 1

) Tyr = 2 ehv/(kT)_q
7. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

[IpaBumno cMmemieHus 11 paIuOaKTUBHOTO @ — paclaja:
a) gx > 74Y + _je

6) 4X — 473y + ‘He

B) 7% = 7Y + ,de

rnX+a ->Y+b

8. 3apanmue

OTMeTbTe NPAaBUJILHBINA OTBET:

®opmyna e bpoitns:

h
a)p=-
6)/1:§

h
B)p=7
r)p=mc
9. 3aganmne

OTMeTbTe NPAaBUJILHBINA OTBET:
3akoH cMerieHus Buna BbipaxkaeTcst opMyIoii:

a) Amax = %
3

0) 1y = 2nchzv ehv/(ltT)_l

Rv,
B) Ty = K:

2

N Ty = - kT
10. 3apanue

OTMeThTE NIPaBUJIBHBIN OTBET:

[IpaBuno cMmemieHus pagunoakTUBHOTO -pacmaza:
a) 4X — 423V + IHe

6) 2X - z4Y + e

B) 42X — 473y

12X = 717 + Qe

11. 3ananue

OTMeThTE NIPAaBUJIBHBIN OTBET:

CooTtHomienne HeonpeaenéHHocTu [ eizenoepra:
a)AxAp < h

0) AxAp = h

B) AxAp = h

r)AxAp =1

12. 3apanue

OTMeThTE NPAaBUJIBHBIN OTBET:

3akoH Panes — [[xunHca BeipaxkaeTcs GopmMyIion:

2) 1yp = 2 kT
0) Ayax = b/T




RU,T

B)TﬁT =:AuT
r)R, = oT*
13. 3aganue

OTMeThTE NPAaBUJILHBIN OTBET:

@DOTOH — 3TO YacTUIIA, ...

a) IBKYIIASCS ¢ OOJIBIION CKOPOCTHIO U 00Ia1afoIasi JHEPTHEH, HE 3aBUCSIICH OT MacChl

0) nBuKyIIasics ¢ OOIBIION CKOPOCTHIO, Macca MOKOsI KOTOPOH paBHA HYIIO

B) JBIIKYIIASICS C OOJIBIION CKOPOCTBIO U 00JIaAa0MIasi MacCoi, 3aBUCSILEH OT CKOPOCTH JBHIKE-
HUA

T') IBHDKYIIAsICSL CO CKOPOCTBIO CBETA, Macca IMOKOsSi KOTOPOM paBHA HYIIIO

14. 3aganue

OTMeThTE NPAaBUJILHBIN OTBET:

[TpaBuiio cMmeleHus ajs paJuoakTUBHOTO B-pacnaja:

a) 4X - 423Y + 3He

6) 72X = z41Y + e

B) 72X > z4Y + fe

r) 72X - 753Y

15. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

VYpaBuenue lllpenunrepa 11 CTallMOHAPHOTO COCTOSIHUS:

a)V¥(X, Y, 2) +ZC—:l [E+ Uy z)]¥Y(Xyz) =0
6)V¥(X, Y, 2) - Zh—’z" [E+U(xy,2)]¥(xy,z) =0
B) V2¥(X, Y, Z) +2h—7: [E-UXyz)]¥YXyz) =0
r) V2¥(x, Y, 2) - % [E+UXy z2)]¥YXy,z) =0
16. 3aganue

OTMeThTE IPAaBUJIBHBIN OTBET:

®opmyna [lnanka 11 CHEKTPAILHON IUIOTHOCTH SHEPIETUYECKOM CBETUMOCTH UMEET BHI:
2mhv3 1

a) Ty, = 2 ehv/(kT)_q
2nv?

6) T'U,T = o2 kT
Rv,T

B) 1, =

) v,T Ay
T) Apax = DIT
17. 3apnanue

OTMeTbTE NPAaBHIIBHBIN OTBET:

Cumson X B peakuuu 12N + 3He — 170 + X ects:

a) ip

0) in

B) I1H

r) _de

18. 3aganue

OTMmeThTE NIPAaBUJIBHBIN OTBET:

Yacrora m3nyderns 3+ 101° I'm. 3a 1 ¢ UCTOUHMK M3MydeHHs MOIIHOCTHIO 40 BT mcmyckaer ...
($OTOHOB.

a) 1,010

0)2,0-10%7

) 2,0 - 109

r) 1,0 -10%°

19. 3aganue

OTMeTbTE NPAaBUIIBbHBIN OTBET:

Cumson X B peaximu 2Be + = He — 12C + X ectb:
2



a) ip

0) in

B) 1H

r) e

20. 3apanue

OTMeThTe NPAaBUJILHBINA OTBET:

CTauHOHapﬁoe ypaBHenue [Ipenunrepa aiist 2IEKTPOHA B BOAOPOIOMOI00HOM aTOME UMEET BUI:

a) -—A\u+U(x Y, Z, )y = |h q’

6) -—A\y in 2
m(u%x2
B) Ay + (E - Yy =0
2
r)A\|1+ (E—4n8r)\|f=0

Bonpocsl NpoMesKyTOYHOr0 KOHTPOJIst
Bonpocsl k 3x3ameny (1 cemectp)

1. ®usuka, ee onpeneneHue, NpeaMeT U3y4eHUs] U OCHOBHBIE TOHATHS.

2. Marepus u ee BUIbI, cioco0 CyIIeCTBOBAHUS MaTepHH. DHEPTHsl.

3. MexaHuka, pa3Jesibl MEXaHUKH, MeXaHudyeckoe aBkeHue. OnpeneneHne MeXaHn4ecKol cucTe-
MBI, 3aMKHYTasi (M30JIMPOBAHHAs) MEXaHUYECKAsi CUCTEMA.

4. Cuctema oTcueTa M cucteMa KoopAuHart. [IoHsTHe MaTepraabHON TOUKH.

5. Onpenenenue BeKTOpa, MPOCTEHUIINE AIreOpandeckue ornepanuu ¢ BEKTOpaMu, €AMHUYHBIA BEK-
Top. ba3ucHble eqMHNYHBIC BEKTOPHI |, j, K U cucTemMa KOOpIuHAT.

6. Pammyc-BekTop I, BeKTOp mepeMemieHusi Ar, BEKTOp MTHOBEHHOW CKOPOCTH V.

7. BexkTop yCKOpeHus, HOpMajbHasi COCTaBJIAIOLIas &p W TaHTeHIMaJbHas COCTaBIAIOLIAs d,
BEKTOpAa yCKOpEHHUS.

8. Ompenenenne MOayJsi BEKTOpAa YCKOPEHUS.

9. Ilytb S mpu MNPOU3BOJIBHOM JABM)KEHHMM MaTepuaabHOM Touku. ['paduueckoe u3oOpaxkeHue
nytH S ( KaK Iomanbk GUrypsl Ha rpaduke, OTpaKarolmeM 3aBUCHMOCTh CKOPOCTH V OT BpEeMEHH 1)
IIpY MIPOU3BOJBHOM JBW)KCHHH MaTEpUAIbHOM TOYKH.

10. B xakoMm ciiydae yroil MOXKHO cUMTaTh Bekropom? IlpuBecTn puCyHOK.

11. Bektop YrioBOi CKOPOCTH ® M BEKTOpP YIJIOBOTO yCKOpeHUs .

12. Csi3b MeXIly JIMHEHHOH CKOPOCTBIO V M YIJIOBOW CKOPOCTBIO O .

13. CBsi3b MeX/1y TAaHT€HIIMAILHOW COCTABIISIONICH YCKOPEHUS d, W YIJIIOBBIM YCKOpEHHEM [3 .

14. NnepumaneHas cucreMa oTtcuera u 1-plif 3akoH HproToHa.

15. Onpenenenue Cuibl, IpaBWIO cioxeHus cuil. [IpuBectu npumep.

16. Bropoii 3akoH HbroTOHa W TpaHUIBl €r0 MPUMEHEHHS.

17. Tpernii 3axkoH Hpl0TOHA U €T0 CBSI3b C 3aKOHOM COXPAaHEHHS UMITYJIbCa

18. PaboTa cuibl, onpesieneHne KHHETUIECKOH SHepriy; MoTeHInalbHast sHeprus. [lpumepsl.

19. 3akoH coxpaHEHUs SHEPrHU

20. A6comoTHO TBepoe Teino. [ToctynaTensHoe U BpaliaTelibHOE ABMIKEHHS TBEPJIOTO Tea.

21. llenTp MHEPIMH TBEPOTO Tela, ypaBHEHHUE ABYKEHHS IEHTPA HHEPIIHH.

22. MOMEHT CWJIbI U HalpaBJeHHE BEKTOPa MOMEHTA CHIIBI.

23. MOMEHT WHEpUMU MaTepUATbHOW TOYKH M CHUCTEMBI MaTepPHAIbHBIX TOYEK.

24. MOMEHT MHEpLUHU CIUIOIIHOTO Tejla Ha MpHUMepe IWINHApA.

25. OCHOBHOI 3aKOH JMHAMHUKH BpAIIaTeILHOTO JBIDKCHHS MJIS Tella ¢ (UKCHPOBAHHOW OCHIO
BpalleHus. Y CIOBHE PaBHOBECHS TBEPAOIO Tela

26. MoMeHT WMIyJIbca M 3aKOH COXPAaHEHHMs MOMEHTa HMITYJbCA.

27. CpaBHEHME JABM)KEHHSI TBEPJIOTO TEJa C JBMXKEHUEM MaTepUAIbHOM TOYKH.

28. [IpuHIMT OTHOCUTETBHOCTH B MeXaHUKe. [locTymaTsl TEOpUH OTHOCHUTEITBHOCTH.

29. CnecTBUS TEOPUU OTHOCUTEIBHOCTH. B3aMOCBSI3b MacChl U SHEPTHUH.

30. CraTuCTHYECKUH ¥ TEPMOIMHAMUYICCKHI METO/IbI H3y4EeHUI CBOWCTB BEIICCTBRA.



31. MonekynsipHO-KUHETHYeCKast Teopus razoB. OcHOBHBIC MOHATHA. ONpeneieHne uaearbHoro ra-
3a

32. JlaBnenue, TeMieparypa , BHyTPEHHSS SHEPTUs UICAIBHOTO T'a3a C TOYKU 3PEHUST MOJIEKYISIPHO-
KUHETUYECKON TEOpHUH

33. YpaBHeHUE COCTOSIHHSI HICATBHOTO Ta3a, ypaBHeHue Knaneiipona — MenieneeBa

34. ®dusndecKkuii CMbICI YHUBEPCAIBHON Ta30BOM MTOCTOSTHHOM.

35. OCHOBHBIE TOHATHUS TEPMOAMHAMUKH ( TEIIO, TETJIOTA, IPOLECC U T 11 )

36. [lepBbIii 1 BTOPOI 3aKOHBI TEPMOIUHAMUKH

37. Lukel, paboTa 3a UK.

38. LHukn Kapro u KII/[ naeaibHOM TEMJIOBOM MAIlIMHBI.

39.Kak onpeznensiercs TOYCUHBIH 3JCKTPUUYECKUN 3apsii U KaKOBBI €ro CBOMCTBa?

40.CdopmynupoBath 3akoH KyoHa B BEKTOPHOM BUJIE, IPUBECTH MPUMEP €r0 MPUMEHEHHUS .

41.J1aTb onpeneseHne JIEKTPUIECKOro MOJIs U BEKTOPa HAIPSKEHHOCTH AJIEKTPUYECKOTO TOJISL.

42 Kak ompenensioTcsl CUIOBbIE JIMHMM BEKTOpa HAMPSIKEHHOCTH 3JeKTpuyeckoro mnousa? M3006-
pasuTh 3JIEKTPUUECKOE I10JIE, CO34ABAEMOE CUCTEMOM JBYX pPa3HOMMEHHBIX 3apsioB

43.ChopmynupoBaTh NPUHLHUI CYNEPHO3UINH SJICKTPUUECKOTO TOJS M MNPOMLIIOCTPUPOBATH
€ro Ha KOHKPETHOM IIpUMEDE.

44 Kak omnpenensieTcs BEKTOP WHAYKIIMHM JJIEKTPUYECKOTO TOJS MU IMOTOK JaHHOTO BEKTOpa 4e-
pe3 MOBEPXHOCTH?

45.CpopmynupoBats TeopeMy Octporpagckoro-l'aycca nansi 3J€KTPUUECKOTO MO U MPOUILTIO-
CTPUPOBAThH €€ Ha KOHKPETHOM IIPUMEpE.

46.Jlatp ompezaeneHUe MOTEHIMANA U PA3HOCTU MOTEHIMAIIOB.

47.Yto Takoe SKBHIIOTCHIMANbHAs MOBepXxHOCTh? KakoBa ee (opma i TOYEUHOTO IIIEKTpUYE-
CKOro 3apsjaa?

48.Kak cBsi3aHBl MEXAY COOOW HAMPSHKEHHOCTH DJIEKTPUYECKOTO TOJS M TIOTSHIHAT JJIEKTPHYE-
CKOro mouis?

49.YT0 TaKoe 3JEKTPUYECKUI TUTIOIbh U KaK OH ce0sl BEET, €CIH €ro MOMECTUTh B JJIEKTPUIECKOE
nose?

50.Kak nmpoucxouT nosspusamnust qudiekTpuka? Kakoi BeTHunHOM ee MOKHO OXapaKTepH30BaTh?

51.Yemy paBHa HaMpsHDKEHHOCTHb JJIEKTPUYECKOTO IMOJII BHYTPU IMPOBOJHHUKA, TMOMEHICHHOTO BO
BHEIIHEE 3JIEKTPOCTaTHUECKoe mnosjie ?

52.Kak onpenensieTcs 2IeKTPUYECKOe MoJie BHYTPH BellecTBa?

53.DHeprus AMEeKTPUUYECKOTO OIS, 3aITACEHHOTO B INIOCKOM KOH/IEHCATOPE.

54.0npenenenue aekTpudeckoro Toka. Cuia ToKa U MIOTHOCTh TOKA.

55.3akoH Oma u 3akoH [xoyns-JIeHna B JokanbHOM Gopme.

56.3akonbl Kupxroda u ux npuMeHeHHe K pacyeTy XapaKTepUCTUK JBYXKOHTYPHOH AIEKTPHUUECKON
L[ENU TTOCTOSIHHOTO TOKa.

57.ChopmynupoBaTh 3aKOH AMIiepa sl B3aUMOJICHCTBUS DJIEMEHTOB TOKa U MPOMJLTIOCTPUPOBATH
€ro Ha KOHKPETHOM IIpUMepe.

58.J1ate ompenenenue 3akoHa buo-CaBapa-Jlamnaca u mokasath €ro MpUMEHEHHE HA KOHKPETHOM
puMepe.

59./laTh ompezeneHue 3aK0Ha MEKTPOMArHUTHON HHTYKITUH.

60.YTo Takoe SIBJICHHE CAMOWH,IYKITUU M KaK BBOJHUTCS WHAYKTUBHOCTH L?

61.3anucate ypaBHeHUs: MakcBesia B MHTErpaibHON (hopMe, KOTOpBIC BBIPAKAIOT CBS3h MEXKIY
AIEKTPUICCKUM U MarHUTHBIM TIOJIEM.

62.3anucath ypaBHeHHEe MakcBesia B MHTErpajibHOU GopMe, B KOTOPOM OTpaxaercs (akT cylie-
CTBOBAHMSI SJIEKTPUUECKUX 3apPsJIOB.

63.3anucath ypaBHeHHE MakcBeia B MHTErpanbHON (opMe, B KOTOPOM OTpakaeTcsl pakT OTCYT-
CTBUSI MATHUTHBIX 3apPsI/IOB.

64.Kak omnpenenuTs dMEeKTPUUECKOe (MM MAarHUTHOE) TOJIe JUIS TUTIOCKOM SJIEKTPOMAarHUTHON BOJIHBI
B JJAaHHOM TOYKE IPOCTPAHCTBA U B IaHHBII MOMEHT BPEMEHU?

65.IlepeMenHbIi deKkTpUYecKuii TOK. [IoHSATHE U OCHOBHBIE XapaKTEPUCTHKU.



orwbE

Bonpocsl k 3k3ameny (2 cemecTp)
Bunel konebanuii; rapMOHHUECKHE KOIeOaHUsl M MX OCHOBHBIE XapaKTEPUCTHKHU.
CrnoxeHnue Konebanuil; IpUMEHEHUE METO/Ia BEKTOPHBIX AUArpaMM.
MarteMaTHuecKkuii MasiTHUK U ypaBHEHHE €T0 KOJIeOaHUH.
Ou3NUecKuil MaTHUK M YpPAaBHEHHE €r0o KoJeOaHHA.
Buael BoiH M 0COOCHHOCTH WX PacHpOCTPaHEHUS B Pa3IUYHBIX Cpellax; MONepedyHble U Mpo-

JOJIBHBIC BOJIHBI.

6.
7.
8.
9.

10.

BonHoBoe ypaBHEeHHE U €ro pelieHre B BU/I€ YPAaBHEHUS BOJIHBI.

Kaxk onpenensiercss cBeToBast BOJIHA C TOYKH 3PEHUS 3JIEKTPOMarHuTHOM Teopuu Makcseia?
KakoB ¢hu3mveckuii CMbICII CBETOBOT'O BEKTOpa?

JlaTh nOHSATHE KOT€PEHTHOI'O HCTOYHHUKA CBETA.

Kak ompenensiercs siBinenue unrepdpepenunu ceera? [lpuBectu npumep untepdepeHUnd s

ABYX KOI'CpCHTHBIX UCTOYHUKOB.

11
12
nuu?

13.
14.
15.
16.
17.
18.
19.

OnpenenuTts yclioBusi MAKCUMyMa U MUHUMYMa UHTEp(EepeHIInH.
Kak onpenensiercs siBieHne qudpakiiiy CBETa ¥ 9€M OHO OTIIMYAeTCs OT SIBJICHHS HHTephEpeH-

ITpunuun I'roiirenca-dpeHens U ero couepKaHue.

3oubl OpeHens U ux NpUMEHEeHHe AJIs pacueTa HHTEHCUBHOCTHU CBETa B SIBJICHUU TUPPAKLUU.
Judpaxius cBeTa Ha OJTHOM LIEIIH.

Judpakuus ceera Ha cucteMe 1eel; 1udpakMoHHasl peleTKa U €€ XapaKTepUCTHKH.

Kak onpenensercs siBieHue noysipu3anuy cBera?

YeMm oTiim4aeTcs €CTECTBEHHBIN CBET OT IUIOCKONOJISIPU30BAHHOTO CBETA?

CrnosxxeHue IByX IUIOCKOMIOJSPU30BAHHBIX BOJIH, UMEIOIIMX B3aUMHO MEPIEHAUKYIISIPHbIE IJI0C-

KOCTH IOJIApU3aAINH.

20.
21.
22.
23.
24,
25.
26.
217.
28.

KpyroBas u amuntudeckas mossipu3anus.

[Tonspu3zanus cBeTa npu OTPaKEHUU U MPEJIOMIICHIH; 3aKOH bproctepa.

DU3NYECKUI CMBICI CIEKTPAIILHOTO pasiioxkeHus. Teopema Dypee.

[IpencraBieHre MOHOXPOMATHYECKHUX BOJIH B KOMIUIEKCHOM ITIOCKOCTH; (popmyrna Ditnepa.

Pan @ypse u unterpan Oypse.

[Tpumenenue paznoxenuss Oypbe K IPOCTEHIINM CBETOBBIM U DJIEKTPUUECKUM CUTHAJIAM.
OmnpeneneHyue TEMJIOBOTO H3JIYYEHUS M €ro XapaKTEePUCTUKH.

Yro Takoe «uCIycKaTelbHasi CHOCOOHOCTH» I; aOCOMIOTHO YepHOro Tena?

«DHepreTuyecKasi CBETUMOCTb» R, aOCOJIIOTHO UYEpHOro Tena M ee CBA3b C «UCITYCKaTeIbHOM

CIIOCOOHOCTBIO» I .

29.
30.
31.
32.

Jate ompeneneHue abCOMIOTHO YEPHOTO Tejla ¢ TOYKM 3peHus 3akoHa Kupxroda.

3akon Credana - bonpiiMana u3nydenus: abCOTIOTHO YEPHOTO Tea.

3akoHbl BuHa u3iaydeHuss aOCONIOTHO YEpHOTrO Teja .

B uem cyrp runmoressl Ilnanka, BBEIEHHON MM INpPH ONMUCAHUM M3IY4YE€HUsS aOCOJIOTHO 4Yep-

Horo tena?

33.
34.
35.
36.
37.

IToctynatel bopa B mMozenu atoma BOAOpOJA.

®opmyna banbmepa Ui CHeKTpa HM3Iy4eHUs aToMa BOJIOPOJA.

KakoB cMbIcn nenbix yucen m, N B ¢popmyne banbmepa ¢ Touku 3penust teopun bopa?
OmnpeneneHue KOPIYCKYJIIPHO - BOJIHOBOIO Jyajau3Ma MaTepHH.

CooTHomeHust 1e bpoiiis, CBSI3bIBAOIINE KOPIYCKYJISIPHBIE M BOJHOBBIE CBOWCTBA MATEpUH,

U HUX COACPIKaHUC.

38. JlmwHa BoNHBI Jie Bpoinst mis siekTpoHa.

39. Nmeer nu ¢pusnyeckuii cmbica BoaHoBas QyHkimsa V(X,y,z,t)?

40. CymiecTByeT JH TMOHATHE «KJIACCUYECKOW TPACKTOPUM» B KBAHTOBOW MeXaHUKe?

41. Kaxkue npeamnooXeHus MO3BOIMIN «YTraJaThy» SBHBIN BUA ypaBHeHus [lpenunrepa?

42. Kakyio wuHGMOpPMAIUIO O MHUKPOCKOIUYECKOW CHUCTEME MOXHO TMOJYYUTh W3 YPaBHEHHUS
[Ipenunrepa?

43. TloHaTue omepaTopoB B KBAHTOBOW MEXAaHUKE, UX IMPHUMEPHI.

44, I'me damie BCErO HAXOJIUTCS JJICKTPOH, MOMEIICHHBIH B OJHOMEPHBIM «ITOTCHITUATHHBINA

SIITAK) HJHpI/IHOﬁ f, €CJIM €0 COCTOSTHHUE OIIPEACIIACTCSI KBAHTOBBIM YMCIIOM N = 27



45. Kak omnpenensercss ypoBEHb SJHEPTUU B KBAHTOBOM MeXaHUKe?

46. [Touemy oTmamaeT HEOOXOIMMOCTh B mocTyinatax bopa B Teopum Illpemunrepa? Atom Bo-
nopoaa B reopuu llpenunrepa.

47. B yeMm OTIMYHME MPOXOKICHUS YACTHUIBl Yepe3 « MOTEHIUAIbHBIN Oapbhep» B KIACCHUYECKOU
MEXaHUKE U B KBAHTOBOW MeXaHUKe?

48. Byem cyThb «TyHHENIbHOro 3¢¢dekra» Mpu MPOXOXKICHUH YaCTHUIBl 4Yepe3 MOTEHIMAbHBIH
O0apbep B KBAaHTOBOW MEXaHUKE?

49. KsanrtoBble uncia N,l,m;,Ms 1 UX poJib MPH ONpeACTIeHHH COCTOSHUS 3ekTpoHa. [Tpunimn [Tay-
.

50. Tabmuua MenzaeneeBa u €€ 00bICHEHUE C TOUKH 3PEHUS MPUHIMIIOB KBAHTOBOM MEXaHUKHU.

51. JlaTp ompeneneHHe MOJIEKYIIBI.

52. I'paduuecku n300pa3uTh MOTEHIHAIBHYIO KPUBYIO, OIPEICIAIONIYI0 B3aUMOJACUCTBUE JIBYX-
ATOMHOM MOJIEKYJIBI.

53. Kak ompenensiercs woHHbIH THI cBsizu? [IpuBectn mpumep.

54. Kak ompexnensercss KoBaJeHTHbIM Tunl cBsA3M? [IpuBectu npumep.

55. OcHOBHbIE BU[BI MOJIEKYJISIPHBIX CIEKTPOB M UX rpaduueckoe H300paxKeHHe.

56. OCHOBHBIC TOJIOKCHHUSI 30HHOW TEOPHH TBEPAOTO Tela.

57. Kak ompezaensitorcs MeTaIbl C TOYKH 3pEHHUs 30HHOW Teopuu?

58. Kak ompenensitoTcs MOMyMPOBOIHUKH C TOUYKA 3PCHHS 30HHOH Teopuu?

59. Kak ompexnensitorcs JUAIEKTPUKU C TOUKU 3PEHUS 30HHOW Teopuu?

60. OmpeneneHne ONTUYECKHX KBAHTOBBIX T'€HEPATOPOB ( JT1a3epoB ).

61. Cxema ycrpoiicTBa pyOHMHOBOTO Jaszepa.

62. IlpakTHyeckoe NMpPUMEHEHHE JIa3ePOB.

63. Yacruma B cheprueckr CAMMETPUIHOM IT0JIE.

64. Bonmopononono6Hbie aToMbI. DHepreTuyeckue ypoBHH. [loTeHImanbl Bo30yKICHUS 1 MOHU3AIINH.

65. CnekTpsl BOAOPOAONOA00HBIX aToMOB. [IpocTpancTBeHHOE pacnpesieieHne MIOTHOCTH BEpOsiT-
HOCTH JIJIS 3JIEKTPOHA B aTOMe Bogopoaa. Me3oaromsl. [llupuna ypoBHEN.

66. CTpyKTypa 2HEpreTUYeCKUX YpOBHEW B MHOTO3JIEKTPOHHBIX aTOMax. THIIbI CBSA3EH AJIEKTPOHOB
B aTOMax.

67. Ctpoenue aromHoro aapa. Monenu sapa.

68. SnepHbie peakiuu. PaqnoakTHBHBIC IPEBPAIICHHS SIIEP.

69. Peakuus simepHoro nenenus. LlenHas peakuys qeneHus.

70. Snepusriii peaktop. Mnes OpuneprHoro peakropa. [IpobiiemMa HCTOUHUKOB YHEPTHH.

71. TepMosiiepHbli cuHTe3. DHEprus 3Be3/. YIpaBisieMblil TepMoOsiepHblid cuHTe3. Dpdexkt Mec-
cbayspa u ero npuMeHEeHHE.

72. Uepapxus ctpyktyp marepuu. Yactunpsl U antudactuisl. dusndeckuil BakyyMm. CraHgapTHas
MOJIEb DJIEMEHTAPHBIX YACTHUIL.

73. KBapku, 1enToHbl M KBaHThI (pyHIaMEHTaIbHBIX MoJeH. DyH1aMeHTaIbHbIE B3aUMOACHCTBUS.

74. Anponsl. Snpa atomoB. AToMmbl. Mosnekynbl. MakpocKOIMYecKue COCTOSHUSL BEIIEeCTBa: rasbl,
KHUJIKOCTH, IJIa3Ma, TBEpble Tena. [Tnanersl. 3Be3nbl.

75. BemiecTBo B 3KCTpeMalbHBIX YCIOBMSIX: O€jble KapiaHKH, HEHTPOHHBIE 3BE€3]Ibl, YUEPHBIE IBIPHI.
I'opsiuasg Mozens 1 3BoMton s BeeneHHo.

OI_ICHI/IBE[HI/IC CTYJACHTA HA OK3aMCHC 11O JUCIUIIJIIMHC «DU3uKa»:

banabl
(uToroBoit OcBoeHnue
. . . TpeGoBanus kK 3HAHUAM
PEUTHHTOBOM | KOMIETEHIHIi
OLIEHKH)
100-85 [TponsunyThIi | OTBETHI Ha TOCTaBJICHHBIC BOMPOCHI IOJHBIC, YETKHE W Pa3BEpHYTHIC.
YpOBEHB Pemenust 3amad  JOTWYHBI, JOKa3aTelbHBI W JE€MOHCTPHUPYIOT
AQHAIMUTUICCKUE M TBOPUYECKHUE CIIOCOOHOCTH CTYJ/ICHTA.
84-70 Cpennnii JlaroTcst moHBIE OTBETHI HA MOCTaBJICHHBIE Bopockl. [lokasano ymeHue
YpOBEHB BBICTISIT  TIPUYMHHO-CIICJICTBEHHBIC CBsI3W. [lpm pemreHun 3amad
JIOTIYIIICHbl HE3HAYUTENbHBIE OIIMOKH, WCIPABICHHBIE C MOMOIIBIO




«HaBOJSAMIUX)» BOIMMPOCOB MPCIIOAaBaTCIIA.

69-60 bazoBblit OTBeThl Ha BONPOCH M PEIIECHUS NOCTABIEHHBIX 3a/1a4 HEIOCTATOYHO
YpPOBEHb noneble. Jlornka W mOCIenoBaTENbHOCTh B PEHICHUM 33/1a4 HMEIOT
HapymeHus. B oTBeTax 0TCyTCTBYIOT BBIBOIBI.

Cryaent, nonyuuBimmii MmeHee 60% OT MakCHMalbHOTO Oajuia 3a pasfen AUCIHMIUIMHBI WK TpoMe-
KYTOYHYIO aTTECTAIMIO, CYUTACTCS HEATTECTOBAHHBIM 110 JJAHHOM TUCLMIUIMHE.

Y4eOHo-MeTOoAMYeCKOE U MH(OPMAITMOHHOE o0ecriedeHne Y4eOHOH THCHMILIUHBI
OcHoBHas uTeparypa:

1. CagenneB U.B. Kypc obmeit pmsuku. B 3-x T1. T.1. Mexanuka. MonekynsipHasi ¢pusuka. Y4eo-
Hoe nocooue.-11-e u3n.M.:"Jlanp".-2019.-432c¢..

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

2. CasenweB U.B. Kypc obmeii ¢puszuku. B 3-x 1. T.2. DnekrpudectBo U maruetu3Mm. Bomubl. On-
TukKa. YueOHnoe nocodue.-11-e uzn. M.:"Jlanp".-2019.-496¢.

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

3. CagenbeB U.B. Kypc o6mieii ¢pusuku. B 5-u T1. Tom 4. Bonuel. Ontuka. YuebHnoe nocodue.-5-¢
n3n. .."Jlaas".-2011.-256¢.

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

4. CasenbeB U.B. Kypc obmieit ¢pusuku. B 3-x 1. T.3. KBantoBas ontuka. AtomHas ¢puszuka. Ou-
3WKa TBepaoro Tena. YdyeoHoe nocodue.-10-e u3a. M.:"Jlanp".-2019.-496c¢.

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

CagenbeB U.B. COopHUK BOIpocoB u 3a1ad 1o oOmiei pusuke. 6-¢ u3n. crep.M.:"Jlanp".-2019.-
292c.

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

5. Ky3nenor C.U. Kypc ¢usuku ¢ npumepamu pemeHust 3a1ad. Yacts |. MexaHuka u MOJIEKYISp-
Has pusmka. Tepmoauaamuka: YueOHoe nmocobue / mox pea. B.B. JlapuoHosa.- 3-e uza. nepepad. u J101.-
CII6.: U3natennctBo «Jlanb», 2014.-464c.

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

6. KysuenoB C.1. Kypc ¢usuku ¢ npumepamu pemrenus 3aaad. Yacts |l DnexTpuuecTBo 1 Marae-
ti3M. Konebanust u BosHbL: YueOHOe mocobue / moxa pea. npod. B.B. Jlapuonosa.- 4-¢ u3a. nepepad. u
non.- CII0.: U3marennsctBo «Jlanny, 2014.-416¢.

Pexxum moctyma: https://e.lanbook.com/reader/book/53682/#1

7. Ky3nenos C.M. Kypc ¢pusuku ¢ npumepamu pemenus 3anad. Yacts |l Ontuka. OcHOBBI aTOM-
HOW (M3UKU U KBaHTOBOM MexaHuku. PU3MKa aTOMHOTO sjpa U 3JIEMEHTapHbIX YacTHIl: YuyeOHoe Moco-
6ue / mox pea. npo¢. B.B. Jlapuonosa.- 4-e uza. nepepad. u gom.- CII6.: U3natensctBo «Jlanby», 2015.-
336c¢.

Pesxxum noctyna: https://e.lanbook.com/reader/book/53685/#1

JlononHuTENBHAS IUTEPATYpA:

8. Upomos N.E. 3amauu no oOmieit ¢pusuke: ydyebnoe mocodbue ans By3oB/ E.M.Mponos.-9-e uzm.-
Mocksa: bunom. Jlaboparopust 3Hanwmit, 2014.-432c.

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

9. AkcenoBa E.H. O6mias ¢pusuka. Mexanuka (TyaBbl Kypca): yaeonoe mocodue / E.H. Akcenosa. —
2-e u3n., ucnp. — Cankr- [letepOypr: Jlans, 2018. — 128 c.

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

10. AxcenoBa E.H. OOmas ¢usuka.Tepmoannamuka U MoJeKyispHas ¢u3uka (TIaBbl Kypca):
yuebHoe mocooue / E.H. AxcenoBa. — 2-e u3z., uctp. — Cankr- [letepOypr: Jlanbp, 2018. — 72 c. Pexxum
nocryma: https://e.lanbook.com/reader/book/103058/#1

11. AxcenoBa E.H. O0mas ¢usuka. DIeKTprU4ecTBO U MarHeTu3M (TIaBbl Kypca): y4eOHOe Moco-
6ue / E.-H. AkcenoBa. — 2-e u3n., ucnp. — Canxr-IletrepOypr: Jlanb, 2018. — 112 c. Pexxum nocryma:
https://e.lanbook.com/reader/book/103059/#1.

12. Akcenosa E.H. Obmas ¢usuka. Konebanus u BonHsI (THaBel Kypea): yuebHoe nmocodue / E.H.
AxceHoBa. — 2-¢ u3., uctnp. — Cankr- [lerepOypr: Jlans, 2018. — 72 c.

Pexxum noctyna: https://e.lanbook.com/reader/book/103055/#1
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13. Axcenosa E.H. O6mias ¢usuka. OnTrka (r1aBbl Kypea): yueOnoe nocobue / E.H. Akcenosa. —
2-¢ u3., uctp. — Caskr- [lerepOypr: Jlans, 2018. — 76 c.

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

14. CuyxwuHn, JI. B. O6mmii kypc ¢usuku: Yued. mocodue: s cTyl. GU3NIeCKuX Crel.By30B. B 5
-tu T. T.1. Mexanuka / . B. CuByxuH. - 6 € usn., crepeor. - M. : ®usmarnut, 2017. - 560 c.

15. CuByxwuH, /. B. O6muii xypc ¢puzuku: Yued. mocodbue mis cTyI. pu3ndeckux crei.By3oB. B 5
-tu T. T.2. Tepmoaunamuka u mojuexyisipHas ¢usuka / JI. B. CuByxus. - 6 e u3a., crepeotun. - M.:
®uszmarnut, 2014. -544 c.

16. CusyxwuH, JI. B. O6muii kypc ¢pusuku: Yded. mocodue s crya. Gu3ndeckux crei.By3oB. B 5
-t T. T.3. DnekrpuuectBo/ . B. CuByxuH. - 6 e usn., crepeorut. - M. : dusmarnur, 2015. - 656 c.

17. Cusyxwum, J. B. O6muii kypc ¢pusuku: Yued. mocobue st cTy/. PU3NIECKUX CIeL.By30B. B 5
-t T. T.4. Onruka / JI. B. CuByxuH. - 63¢ 3., crepeorur. - M. : ®usmatiur, 2013. -792 c.

MeToanuyeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO U CHUTIMHBI (MOYJIf)

18. PepkakoBa O.I1. Onpenenenue CKOPOCTH MYJH MPU MOMOIIU OaJUTMCTHYECKOro MasTHUKA. Me-
TOJIMYECKHE yKa3aHHsl K BBINOJIHEHUIO J1a00paTOpHOM paboThI 110 (GU3UKE AJIS CTYACHTOB BCEX CIEIMAIIb-
Hocteil u popm 00yuenus.- MUDU: Konunpunarep BUTU, 2015.-16¢.

19. IloxropuoB A.A. M3ydyeHue OCHOBHOIO 3aKOHAa BpAIAaTEIBbHOTO JBMXKEHUSA. MeToauueckue
YKa3aHUs K BBINOJIHEHHIO JIaOOpaTOpHOU paboThl 1Mo (U3MKe A CTYIAeHTOB cneuuaibHoctu 190109,
TEXHUUYECKUX HampaieHuil Bcex ¢popm oOyuenus.- MUDU: Konunpunrep BUTH, 2016.-24c.

20. bynaBuna E.JI. ®u3nveckuii MasTHUK. MeTOIMYECKUE YKa3aHMs K BBIMOJHCHHIO J1ab0paTop-
HOM paboThI IO (hU3MKe I CTYACHTOB BCeX creluanbHocTel u popm obyuenus.- MUDU: Konunpunrep
BUTH, 2015.-16c.

21. bymynkun H.W., Hukudopos B.B. M3yuenue TepMoarHAMUUYECKUX CBOMCTB BO3AyXa Ha OCHO-
Be omnpenenenust Cp/Cy . MeToanueckue yKa3aHus K BBIITOJHEHHIO JTJAOOPaTOPHOI paboThI O (hU3HKE IS
CTYJCHTOB BceX crenuanbHocTel Becex popm oOyuenus.- MUDU: Konunpuntep BUTU, 2015.-16¢.

22. Jleonos I1.B., Hukudopor B.B. Omnpenenenne EMKOCTH KOHJEHCATOPOB MPHU MOMOIINA MOCTa
Cottu. MeTtoanyeckue yKa3aHus K BBIIOJIHEHUIO JJaOOpaTOPHOH paboThl MO (GU3UKE Ui CTYJIEHTOB TEX-
HUYECKUX CIIEHUAIBHOCTEH W HampaBieHud Bcex ¢opm oOydenus.- MUOU: Komunpuntep BUTH,
2013.-18c.

23. CamconoB A.B. OnpeneneHre rOpU30HTAIBHON COCTABISIONICH HANPSHKEHHOCTH MAarHHUTHOTO
noJs 3emin. MeTtoauyecke yKa3aHus K BBIIIOJIHEHUIO Ja00opaTOpHOM paboThl O (pU3MKe IS CTY/IEHTOB
TEXHUUYECKUX CIlelMagbHOCTeN U HampasiieHud Bcex ¢opM oOyuenus.- MUDU: Konunpunrep BUTU,
2013.- 20c.

24. MumenkoBa T.H. UHIyKTHBHOCTh KaTymIKku. MeToIu4ecKkne yKa3aHHs K BBIOJHEHHIO Ja0o-
paTopHOi pabOThI MO (PU3MKE Ul CTYIEHTOB TEXHHUUECKUX CIELUAIbHOCTE 1 HalpaBiIeHUN Bcex (Gopm
oOyuenus.- MUOU: Konunpunrep BUTU, 2015.-20c.

25. Hukudopos B.B., ITogropnos A.A. HccrnenoBanue 3aTyxarommx kojaeOaHUi B K0J1eOaTeIbHOM
KOHTYpE MpU NOMOUIM ocimuorpada. Metoaudeckue yka3aHHsl K BBIIOJHEHHUIO J1abopaTOpHOU paboThI
no ¢u3uKe s CTYACHTOB TEXHUYECKUX CHEIMaIbHOCTEH M HampaBieHuil Bcex (opM oOydeHus.-
MUOU: Konunpuntep BUTHU, 2015.- 24c.

26. Jleonos I1.B., Hukugopos B.B. Beruucnenue cpeaneit auHbsl cBOOOIHOTO Mpobera MOJIEKYI
rasa 1o BeJUYUHE Kod(UIMeHTa AMHAMUYECKON BSI3KOCTH. MeToauueckue yKa3aHus K BBIIOJIHEHHIO
nabopaTopHoil paboThl MO (U3MKE U CTYJEHTOB TEXHWYECKHUX CIELHANIbHOCTEH M HalpaBICHUH Bcex
¢dbopMm oOyuenus.- MUDU: Konunpunrep BUTU, 2014.-20c.

27. bynaBuna E.JI. Yckopenue cBoOoAHOTO majgeHus. MeToauyeckue yKa3aHUs K BBITOJHEHHIO
nmabopaTopHON pabOThl MO (U3HMKE NS CTYACHTOB TEXHUYECKUX CIENUATBLHOCTEH W HANpPaBJICHUHA BCEX
¢dopm o6yuenus.- MUDU: Konunpunrep BUTHU, 2013.- 16¢.

28. bynaBuna E.JI. MaTemarndeckuii MassTHUK. MeTOIMYECKUE YKa3aHMs K BBITIOJHEHUIO JIabopa-
TOpHOUM paboThl MO (QU3MKE AN CTYACHTOB BCeX crenuanbHOCTedl U Gopm obyuenus.- MUDU: Ko-
nunpuatep BUTH, 2015.-16¢.

29. Kyueposa B.B. HccrenoBanue cieKTpagbHBIX XapaKTEPUCTUK ONTUYECKOT0 U3IydeHus. Mero-
IMYECKHE YKa3aHUs K BBINOJIHEHHIO JJAOOpPaTOpHOM paboThl MO (U3MKE A CTYJIEHTOB TEXHHUYECKHX
crienuanbHOCTEN U HanpaBieHui Bcex Gpopm oOyuenus.- MUDU: Konunpuntep BUTU, 2015.-20c.


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

30. Kuckuna O.I1., Hukudopor B.B. [Tonyuenue nonspusoanHoro csera. [Iposepka 3akona Ma-
moca. MeTtoanueckre yKazaHus K BBITOJIHEHUIO 1a00paTopHOil paboThl Mo Gu3MKe A CTYyJEHTOB TEX-
HUYECKUX CIIEHUAIbHOCTEH W HampaBieHud Bcex ¢opm oOydenus.- MUOU: Komunpuntep BUTH,
2014.-20c.

31. Jleonos I1.B., Hukudopos B.B. Konbia Hetotona. MeTonudeckue yka3aHusl K BBIITOJHEHUIO
nmabopaTtopHoit paboThl MO PU3MKe IS CTYJECHTOB TEXHUYECKUX CIICHHUATbHOCTEH M HalpaBICHUH Bcex
¢dopm o6yuenus.- MUDU: Konunpunrep BUTH, 2015.- 16¢.

32. MumenkoBa T.H. OnpeneneHue xapakTepUCTHK CBETOBOM BOJHBI ¢ TIOMOIIBIO TU(PAKIIMOH-
HOU pemérku. MeToauueckne yKa3zaHusl K BBIMIOJIHEHUIO Jab0paTopHOil paboThl 0 (PU3HKE IS CTYyICH-
TOB TEXHUYECKHUX CIICIMAILHOCTEH W HampaBiieHuH BceX ¢GopM oOyueHus.- MUDU: Konunpunrep bU-
TU, 2015.- 20c.

33. bynaBuna E.JI. U3mepenue TemnepaTypbl packajl€HHBIX TEJ C MOMOILIBIO ONTUYECKOTO MHPO-
MeTpa. Meroandeckne yKazaHus K BBIIIOJHEHUIO TaOOpaTOPHOH paboThl MO (hU3HKE IS CTYIEHTOB TEX-
HUYECKHX CIIeUATILHOCTEH U HampaBieHui Bcex ¢popm o0yuenus.- MUDU: Konunpuntep BUTU, 2015.-
20c.

34. Huxudopos B.B. Buyrpennnii ¢potordpdexr. Meroguueckue yka3aHusi K BBITIOJHEHHUIO J1a00-
paTopHOi PaboThl MO ¢u3MKe sl CTyneHToB crenuanbHocTu 220400.62 ouHOW GopMbl 00yUYeHUS.-
MUDU: Konunpuntrep BUTHU, 2015.- 16c.

35. PepkakoBa O.I1. Buemnnii hotoaddext. MeToanueckue yka3aHus K BHIIOTHEHHIO JTabopaTop-
HOM paboThl MO (U3HKE A CTYJEHTOB TEXHHYECKHX CHEIHaIbHOCTEH Bcex (opm oOydenus.- MUDU:
Konunpunrep BUTU, 2015.- 20c.

HNHuTepHeT-pecypcsl
36. Teopernueckas u MmaTemMaTudeckas Gpusnka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus
37. XKypnan Texuuueckor @usukwu http://journals.ioffe.ru/jtf/
38. dusmka 37eMEHTAPHBIX YacTHUIl M aTOMHOTO sitpa http://wwwl.jinr.ru/Pepan/Pepan_rus.html
39. ®wusuka u Texnuka [loxynpoBoauukos http://journals.ioffe.ru/ftp/

MarepuanbHO-TEXHHYECKOE o0ecniedeHre y4eOHOH JUCIUIIIMHBI

B nponecce ocBoeHuss OCHOBHOW 00pa30BaTeIbHON MPOrpamMMbl 10 JUCHUILUIMHE «DPU3HKay HC-
MOJIb3YIOTCS HATJISAHBIE TOCOOUS, BRIYUCIUTENbHAS] TEXHUKA (B TOM YHCJIE MPOTPaMMHOE 0OecTieueHHe)
JUTSI TIOKa3a MPEe3eHTalni, JabopaTopHOEe 000pyAOBaHUE.

Jlex1MOHHbBIE 3aHATUS TMPOBOAATCA B Y4eOHOUW ayauTopuu, 000pYAOBAHHON BUAECOMPOEKTOPOM,
OKpaHOM, NIECPCOHAJIBbHBIM KOMIIBIOTCPOM U TUHAMHUKAMMH.

st caMoCTOSITeTbHOM paboThl 00YUaOIIUXCSI UMEIOTCS CIIEIUAIU3UPOBAHHBIC TOMEIIEHHS, 000-
PYAOBAHHBIC IIEPCOHAJIBHBIMU KOMITBIOTCpAMU C BBIXOI0OM B I/IHTepHeT " C JOCTYIIOM K I/IH(bOpMaHI/IOHHO-
o0pa3oBaTenbHOM cpesie By3a, a TAKKe K AIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM.

Y4eOHO-MeTOoAHYeCKHEe PEKOMEH ALY Il CTYACHTOB

1. Ykazanus 1is npociaylnBaHus JEKIUN

Ilepen HayanoM 3aHATUN BHUMATEIbHO O3HAKOMUTHCS C YUEOHBIM IJIAHOM MPOBEACHUS JEKIUNA U
CIMCKOM PEKOMEH/I0BAaHHOU JIUTEPATYPHl.

Ilepen nmoceneHuEM OUEPETHON JIEKIIUN OCBEKUTD B TAMATH OCHOBHBIE KOHILIETILIUY ITPONEHHOTIO
paHee marepuaina. [logroToBUTh Npu HEOOXOAUMOCTH BOIIPOCHI NpenoiaBarento. He Hajo onacarbes, 4To
BOMPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexium ocHOBHOE BHUMaHUE CIEyeT YAENATh He popMyaM U MaTeMaTHYEeCKUM BBIKJIaKaM,
a coJIep’KaHUIO U3Yy4aeMbIX BOIIPOCOB, ONIPENIEICHUSIM 1 TOCTAaHOBKAM 3ajau.

B nporecce u3yueHus JEKIIMOHHOTO Kypca HE0OX0AMMO MO0 BO3MOKHOCTH YacTO BO3BpPALIAThCS K
OCHOBHBIM TOHSATHSM M METO/IaM pelleHHs 3a7a4 (37eCh BO3MOXKEH BbIOOPOUYHBIN KOHTPOJIb 3HAHUH CTY-
JICHTOB).

XKenaTenpHO UCMONB30BaTh KOHCIEKTHI JEKIIUNA, B KOTOPBIX MCIIOJIB3YETCsl MPUHSATAs MpernojiaBa-
TeJeM cucTeMa 0003HauYeHUH.

Jnst 6osee mopoOHOro U3ydeHHsl Kypca cienyeT padoTarh ¢ peKOMEHI0BaHHBIMH JIUTEpaTypHbI-
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MU UCTOYHUKAMHU ¥ BHOBb TOSIBJISTFOLIMMUCS UCTOYHHKAMHU.

2. Yka3aHus U y9acTHs B IPAKTHYECKUX 3aHATHAX

Ilepen mocerieHneM MPaKTHUECKOTO 3aHATHS YSICHUTh TEMY CEMHHApa M CaMOCTOSATENBHO H3Y-
YHUTH CBA3aHHBIC C HEH MOHATHUS U METO/IbI PEIICHHUS 3a/1a4.

[lepen pemenneM 3aaa4d aKTUBHO y4acTBOBATh B OOCYXKACHUU C MPEIOJIaBaTeIeM OCHOBHBIX I10-
HSTHH, CBA3aHHBIX C TEMOH MPAKTHUECKOTO 3aHSATHS.

B npouecce pemeHust 3aau BECTU TUCKYCCUIO C TIPENOIaBaTeIeM O MPABUIBLHOCTH MPUMEHEHHS
METOJIOB UX PELICHUS.

[To BO3MOXXHOCTH CaMOCTOSATENIBHO JIOBOJUTH PEIICHUE MPEAIaraeMbIX 3a/1a4 10 OKOHYATEILHOTO
UTOTA.

B KoHIIe MpaKTHYECKOro 3aHATHS IPU HEOOXOIMMOCTH BBISICHUTH y MPEMNOaBaTeNs HesICHbIE BO-
HPOCHI.

3. Yka3zaHwus Ui BBIIIOJHEHHS Ja00paTOPHBIX paboT

CoGumoate TpeOOBaHUS TEXHUKU 0€30MaCHOCTH, JUIS YEeTO MPOCIyIIaTh HeOOX0ANMBIE pa3bsCHe-
HUS O IPAaBUIIBHOCTH TIOBEICHUS B 1TAOOPAaTOPHH.

[Tepen BbImONHEHHEM J1a0OPAaTOPHOI PaOOTHI MPOBECTH CAMOCTOSTEIBHO HMOATOTOBKY K paboTe
M3YYUB OCHOBHBIE TEOPETHYECKUE IOJIOKEHHs, 3HAaHHE KOTOPHIX HEOOXOJIMMO Ui OCMBICICHHOTO BbI-
MOJTHEHHSI PaOOTHI.

B nporiecce BoimonHeHUs paboTHI CIEAYET MOCTOSIHHO O0IIAThCS ¢ MPEeroiaBaTesieM, He I0mycKast
110 BO3MOKHOCTH HETIPaBUJIbHBIX JICHCTBHIA.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0AMMO 3a(PUKCUPOBATh B MMCBbMEHHOM BH/JIE.

[Tpu cnave 3auera Mo paboOTe MOATOTOBUTH OTYET O MPOAETAHHON padoTe, TAe NOKHBI OBITh OT-
pa’keHbl OCHOBHBIE PE3YJIbTATHI U BBIBOJIBI.

4.Yxa3aHus 17151 BBITOJTHEHUS] CAMOCTOSTEIbHON pabOThI

[MonmyuynTth y mpenojaBareis 3aJlaHue M CIIMCOK PEKOMEHIOBaHHOW JHTepaTypsl. M3yuenue teo-
PETUYECKUX BOIIPOCOB CIEIyeT MPOBOJUTH IO BO3MOXKHOCTH CAMOCTOSATENBHO, HO INPU 3aTPYAHEHHSIX
o0pamaThkCs K IPeroaaBaTerio.

[ToAroToBUTH MMCHMEHHBIH OTYET O MPOJIETaHHON padoTe.

[Ipu BBIMONHEHUN (POHTANBHBIX 33aJaHUN N0 YCMOTPEHHIO TpernoaBarens padoTa MOKeT OBITh
olLleHEeHa 0e3 MUCHhMEHHOTO OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIPOCHI, IPU YCIOBUU AKTHB-
HOM caMOCTOSATENbHON PabOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.

Meroanyeckue peKoOMeHAAIHH A penoaaBareen

1. Ykazanus aJist npoBeAeHUS JICKIUN

Ha nepBoii BBOJHOM JeKIIUM cienaTh 00U 0630p cofiepKaHus Kypca U OTMETUTh HOBBIE METO-
Ibl U MOJAXOJbI K PEIIEHUIO 3a/lad, pacCMaTpUBAaEMbIX B KypcCe, IOBECTH /0 CTYJEHTOB TpeOOBaHHUS Ka-
(benpsl, OTBETUTH Ha BOIPOCHI.

[Ipn mOAroTOBKE K JIGKIIMOHHBIM 3aHATHSM HEOOXOIMMO MPOIyMaTh IJIaH €ro MpOBEAEHUs, CO-
JEp’)KaHUE BCTYNUTEIbHOM, OCHOBHOM M 3aKIFOYUTEIBHOW YacTH JIEKLMHM, O3HAKOMHUTBCS C HOBHHKaMU
y4eOHOM M METOAMYECKOH JINTepaTyphl, MyOJUKAIUSIMU NIEPUOINYECKON MeYaTH M0 TeMe JIEKIIMOHHOTO
3aHATUA. Y TOYHUTH IUIAH IIPOBENCHUS CEMUHAPCKOTO 3aHATHA IO TeMe JeKuuu. [lepen usnoxxeHuem rte-
KYIIIEro JIEKIIMOHHOTO MaTepHajja HalOMHUTh 00 OCHOBHBIX UTOraxX, TOCTUTHYTBHIX HA MPEIbIIYLINX JIEeK-
musax. C 3Toi 1eblo 33JaTh HECKOJIIBKO BOIPOCOB ayJUTOPUU U OCYIIECTBUTH BHIOOPOUYHBI KOHTPOIb
3HaHUS CTYJIEHTOB.

B xoe neKIMoHHOro 3aHATUS MpenojaBareib JIOJDKeH Ha3BaTh TeMy, Y4eOHbIE BOIPOCHI, O3Ha-
KOMHTb CTYJIEHTOB C IIEPEYHEM OCHOBHOW W JOTIOJIHUTEIBHON JINTEPATYphI IO TEME 3aHATHA. PackppiBas
cojiepKaHue yuyeOHBIX BOIPOCOB, aKLIEHTUPOBATH BHUMAHHUE CTY/IEHTOB Ha OCHOBHBIX KAaTEropusX, siBJIe-
HUSAX U Ipoleccax, 0COOCHHOCTSIX UX MpOTeKaHUs. PacKppIBaTh CYIIHOCTh U COJEp>KaHUE PA3TUUYHBIX
TOUEK 3PEHHUS M HAYYHBIX MMOJIX00B K OOBSICHEHUIO T€X UM UHBIX SBJICHHUN U MPOLIECCOB.

CrnenyeTr apryMeHTHPOBAaHO OOOCHOBAaTh COOCTBEHHYIO MO3HIMIO MO CHOPHBIM TEOPETUYECKUM
BonpocaMm. [IpuBoauTts npumepsl. 3agaBaTh 0 XOAY U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia puTOpUIECKHUE
BOIIPOCHI K CAMOMY J1aBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEILHON NESTEIIbHOCTH
CTYJIEHTOB, IOBBIIICHUIO UX BHUMaHUSA U MHTEpEca K MaTepUally JIEKIUH, e coaepkaHuio. [Ipenogasa-



TeNb JOJDKEH PYKOBOJIUTH PabOTOM CTYAEHTOB MO KOHCIIEKTHPOBAHHIO JIEKIIMOHHOTO MaTepuana, moJ-
YepKUBaTh HEOOXOAUMOCTh OTPA)KEHUS B KOHCIEKTaX OCHOBHBIX IOJIOKCHUHM M3y4aeMo#l TeMbl, 0c000
BBIJICNISAS, KaTErOpUANbHBIA anmapat. B 3akiIiouuTenbHON YacT JEKIUMH He0OXO0IUMO COPMYIHPOBATH
o01ye BBIBO/BI 110 TEME, PACKPHIBAIOIINE COAEPKAHUE BCEX BOIPOCOB, MOCTABIEHHBIX B JIeKIUH. O0b-
SBUTH IIAaH OYEPEHOTO MPAKTHUECKOTO 3aHATHS, 1aTh KPaTKUE PEKOMEHAALUH 0 MOJTOTOBKE CTYACH-
TOB K ceMuHapy. OnpenenuT MECTO U BpeMs KOHCYJIbTALMU CTYAEHTaM, IMOXEJIaBIIUM BBICTYIIUTh Ha
CeMHHape C TOKJIaAaMu U pedepaTamu.

Ha nocnenneil nekuuu yaenuTs Bpemst A1 0030pa HanOosiee BaXKHbIX MOJO0XKEHUH, pacCMOTPEH-
HBIX B Kypce.

2. Ykazanus JJis NPOBEACHUS TPAKTUYECKUX 3AHITHI

YeTko 0003HaYUTHh TEMY MPAKTUYECKOTO 3aHATHS.

OO0cyuTh OCHOBHBIE IIOHATHS, CBA3aHHBIE C TEMOM MTPAKTUYECKOIO 3aHATHS.

B mporiecce penienus 3aga4 BECTH TUCKYCCHIO CO CTYJCHTaMH O MPABUIBLHOCTH MPUMEHEHHSI TEO-
PETUYECKUX 3HAHUH.

OTMeyathb CTYACHTOB, HanOOJIee aKTUBHO YYACTBYIOIIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B koHIIe MpaKkTHYEeCKOro 3aHATHA 33JJaTh ayJJUTOPUU HECKOJIbKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zauus Ui IpoBeieHus 1ab0paTOPHBIX 3aHATHIA.

CoOnronate TpeOOBaHMS TEXHUKH 0€30M1aCHOCTH U MTPOBOAUTH HEOOXOMMBbIE Pa3bsICHEHUS O Ipa-
BUJIBHOCTH TIOBEJICHUS B JIAOOPATOPHUH.

Ilepen BbIMOMHEHHEM J1a0OPaTOPHOM pabOTHl NPOBEPUTH CTENEHb I'OTOBHOCTU CTYAEHTOB,
HaTllOMHUTh M OOCYAWTh OCHOBHBIC TEOPETHUYECKHE IIOJOXKEHHUS, 3HAHHUE KOTOPHIX HEOOXOAUMO st
OCMBICJIEHHOTO BBIIIOJIHEHUS paboT.

B mporiecce BeIMOHEHUS padOTHI CIEIyeT OCTOSHHO OOMIAThCs CO CTYIEHTaMH, HE JIOIYCKast 110
BO3MOKHOCTH UX HEIPABUIIbHBIX J€HCTBUH.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YJBTATHl IKCIIEPUMEHTOB OBLIN 3a(MKCHPOBAHBI CTYJICHTAMH B
IIUCBbMEHHOM BHJIE.

[Tpu npueme 3auera mo padore TpeOOBaTh OTYET O MPOAETAHHON padoTe, T1e JOKHBI OBITh OT-
pa’keHbl OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4.Yka3aHus 110 KOHTPOJIIO CaMOCTOSATEIbHON PadOThI CTYJAEHTOB

ITo ycMoTpeHuto npenojaBaress 3aJaHie Ha CaMOCTOSATENIbHYIO pabOTy MOKET ObITh MHAMBHY-
TbHBIM W (POHTATHHBIM.

IIpu ucnosnb30BaHNM UHIMBUAYAIBHBIX 3aJaHU TpeOoBaTh OT CTYAEHTa MUCHMEHHBIH OTYET O
MpoieNTaHHOM padoTe.

ITpu npumeHeHun HPOHTANBHBIX 33JJaHUN BECTH KOJUICKTUBHBIE OOCYKAECHUS CO CTYIAEHTaMH OC-
HOBHBIX TEOPETUYECKUX MOJIOKEHHH.

C nenbro KOHTPOJIS KauecTBa BBIIOJIHEHUS CaMOCTOATENbHOM paboThl TpeOOBaTh MHAWBUIYaIlb-
HBIE OTYETHI (JOMYCTHMO BMECTO NMHUCBMEHHOTO OTYETa MPUMEHSATh WHIMBUAYaTbHBIE KOHTPOJIbHBIE BO-
IIPOCHI).

IIporpamma cocraBieHa B cooTBercTBuM ¢ TpeboBanusiMu OC HUAY MUDU u yyeOHbIM Mu1a-
HOM OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBl.

Pabouyto nporpammy coctaBui: foueHT [loaropaos A.A.

Penenszent: mpodeccop YUepnora H.M.

[Iporpamma onobpena na 3acenanuu Y MKH 08.03.01 «CtpouTenbcTBOY.

[Ipencenarens yaeOHO-MeTOAMUECKONU Komuccuu Menanuyd B.M.



