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He.]'lb OCBOCHMSA JUCHUILJIMHBI.

- (hopMUpPOBaHME HABBIKOB M IPUEMOB HayYHOI'O METO/1a TIO3HAHUS;

- obecrieueHre HEOOXOAMMOTO YPOBHS 3HAHHWM Ui YCBOCHHS CMEXKHBIX OOIIETEOPETHUECKUX U
CIELIUAJIBHBIX KYPCOB;

- BbIpabOTKa TBOPYECKOIO MOJXOJAa K PEIICHUI0 HAyYHO-TEXHMUYECKHUX 3aJady MU 1podiieM, ¢
KOTOPBIMH OyAyIIEMY CIELUATUCTY MIPUIETCS CTOJKHYTHCS HAa IPOU3BOJICTBE.

3asayu U3y4eHUs IUCLHUIUIMHBIL

- CO3[JaHME Y CTYICHTOB OCHOB JOCTaTOYHO IIMPOKOW TEOPETHYECKON MOJArOTOBKM B 001aCTH
¢u3uKM, TO3BOJIAIONICH OpPUEHTUPOBATHCS B IOTOKE HAYYHOM, TEXHHYECKOM uHPoOpManIud U
o0ecrieunBaroIEeil UM BO3MOYKHOCTh HCIOJIb30BaHUS HOBBIX (PU3MUECKUX NPUHLMIIOB B TeX 001acTAX
TEXHUKH, B KOTOPBIX OHU CIIELIUAIU3UPYIOTCS;

- (opMupOoBaHHE Yy CTYIEHTOB HAYYHOIO MBIIUICHUS, B YaCTHOCTH, MPABUIBLHOCTH IOHMUMAaHUS
TpaHUI] IPIMEHUMOCTH PA3IMYHBIX (PU3UUECKUX MMOHITUH, 3aKOHOB, TEOPUI 1 YMEHUI OLICHUBATh CTEIICHU
JIOCTOBEPHOCTH PE3YyJIbTaTOB, IIOJIYYEHHBIX C IIOMOIIBIO OKCIEPUMEHTAIbHBIX WJIM MAaTEMaTUYECKUX
METOJI0B MCCIIEIOBAHN;

- YCBOGHHE OCHOBHBIX (DU3MUECKMX 3aKOHOB M SIBJIEHUH KJIaCCMUECKOM M COBPEMEHHOHM (hU3UKH,
METOA0B (PU3NYECKOT0 UCCIIECIOBAHUS;

- BBIPa0OTKa y CTY/ICHTOB NMPHEMOB M HABBIKOB PELICHUs KOHKPETHBIX 33]ad M3 pa3HbIX o0jacTen
(Gu3uKH, TOMOTaIONIUX B JajlbHENIIEM CTYAEHTaM pellaTh MPaKTUUECKUE 3aJauu.

- O3HAKOMJICHHUE CTY/IEHTOB C COBPEMEHHOM anmnapaTrypoi, BEIUMCIUTEIbHON TEXHUKON U BbIpaOOTKa
HAYaJbHBIX HABBIKOB ITPOBEEHUS HAYYHBIX HCCIICIOBAHUM.

MecTto pucuuiiuHbl B cTpykrype OOII BO

[lepeuyeHpb TUCIMIIIMH, YCBOEHUE KOTOPBIX HEOOXOAMMO CTYACHTaM JJIs U3ydeHus Kypca «Dusuka»
COCTaBJISIOT AUCUMILIUHBL, n3ydaeMble B MOY COILL: «®usuka», «Anredpay, «I'eomeTpus».

Teopernueckue 3HaHHSA, IOJYYEHHBIE I10 OCBOEHHUIO JUCLMIUIMHBI, SBISIOTCA Oa30BBIMU IS
U3y4YECHUSI OCHOBHBIX IUCHUIUIMH, (POPMUPYIOIIMX KOMIIETEHTHOCTHYIO MOJEIb BBITYCKHHKA M IPOQUIb
HOJTrOTOBKH.

KoMmnerenuuu
JTUCIHUILIMHBI

B nporecce ocBoeHMs JTaHHOW TUCHUTUIMHEI Y CTyACHTa POPMHUPYIOTCS CIEAYIOMINE KOMIIETCHITUU:

YHUBEPCAJIbHBIE

o0yuamomerocsi, (QopMupyembie B pe3yJbTaTe OCBOEHHS

Kon
KOMIIETEHITH
58

HaunmenoBaunue

I/IHI[I/IKaTOpBI JOCTHXXCHHA KOMIICTCHIIMHN
KOMIICTCHIIN U

YK-1

Cnoco0eH oCyIIeCTBIATh
MIOUCK, KPUTUYECKUN
aHaIN3 U CUHTE3
uH(popmManuy,
IIPUMEHSTh  CHUCTEMHBIN
MOAXOJ JJIs  pPEelIeHUs
IIOCTABJIEHHBIX 3a7a4

3-VK-1 3nare: meronuku cb6opa u 00pabOTKM MHPOpMaLNY;
aKTyaJbHBIE  POCCHIICKHME ¥  3apyOeKHbIe  MCTOYHUKHU
uHpopMauu B cdepe NpoPecCHOHATBHON JeATENbHOCTH;
METOJI CUCTEMHOTO aHaJIn3a

V-VK-1 VYMmerb: npuMeHATb METOAMKHM TIIOHCKa, cOopa u
00paboTku MH(OpPMAIIUU; OCYIIECTBISITh KPUTHUSCKUN aHATIN3
U CUHTE3 MH(OPMAIUH, TOJYYEHHOM U3 Pa3HbIX HICTOYHUKOB
B-YK-1 Bnamerp: meromamu momcka, cOopa u 00pabOTKH,
KPUTUYECKOTO aHaju3a W CHHTe3a HH(OpMAIUK; METOIUKON
CHCTEMHOTO TIOJIX0/1a JJIsl pEIICHUS TIOCTABJICHHBIX 3a]1a4

VYKE-1

Crioco0eH HCIIOJIB30BaTh
3HAHUA
€CTECTBEHHOHAYYHBIX
JUCIUIIIINH, HpI/IMeHHTB
METOIbI
MATEMATHYCCKOT O
aHajau3a U

3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCIUIIINH, METOAbI MATEMATHUYCCKOT O aHaJIn3a nu
MOJICIIMPOBAHMS, TEOPETUYECKOTO M AKCIECPUMEHTAIHHOTO
HCCIIEI0OBAHNS

V-VKE-1 ymeTh: HCHOJIb30BaTh MaTeMaTHUECKHE METOJbI B
TCXHHUYCCKHUX HpI/I.]'IO)KeHI/If{X, paCC‘-II/ITBIBaTB OCHOBHBEBIC
YHCJIOBBIC XapaKTePUCTUKHU CIYYalHBIX BEJIWYWH, peliaTh




MOZACIIMPOBAHUA,

TCOPECTUUCCKOT'O n
OKCIICPUMEHTAJIBHOT'O
HUCCICIO0BaHUA B

IIOCTABJICHHBIX 3agadax

OCHOBHBIE 3aJa4yd MAaTEMaTHYECKOM CTaTHCTHKH;
TUTIOBBIE PACUETHBIC 334U

B-YKE-1 Bmamern: mMeTogaMu MaTeMaTHUYECKOrO aHajiu3a U
MOJICJIMPOBAHUSL;, METOJIaMU PELICHUs 3a7a4 aHaJlh3a U pacyera
XapaKTePUCTUK (PU3MUECKUX CHCTEM, OCHOBHBIMU TPHUEMaMH
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX, METOJIaMU PabOTHI C
MIPUKJIATHBIMH IIPOTPAMMHBIMU MTPOTYKTAMH

pewarb

VKII-3

CnocobOeH crTaBUTh cebe
o0Opa3oBaTenbHbIC IIEJIH,

0.1 BO3HHUKAIOIIINE
JKU3HEHHBIE 3a7a4H,
noaduparh CIIOCOOBI

pelieHruss ©  CpPeIcTBa
pa3BuTHUsA (B TOM YHCIIE C
KCIIOJIb30BAHUEM

U (ppOBBIX CPEJICTB)
IPYTUX  HEOOXOAMMBIX
KOMIIETEHIINH

3-VKII-3  3HaTh: OCHOBHbIE TMpueMbl  d(PPEKTHBHOTO
yrpaBieHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOJUKU

CAMOKOHTPOJIS, CaMOpa3BUTHS W  CaMo00pa3oBaHHs Ha
OPOTSDKEHUM BCEW JKU3HU C HCIOJNB30BaHUEM LH(POBBIX
CpencTB

V-YKII-3 YMmers: 3G PEeKTUBHO IJIAaHUPOBATh U

KOHTPOJIMPOBAaTh COOCTBEHHOE BpEMsi, UCIIOJIb30BaTh METO[bI
CaMOPETYJISIIIUK, CaMOPa3BUTHSA M CaMOOOYYEHHUs B TEUCHHE
BCEH JKU3HU C UCIOJIb30BaHUEM LIU(POBBIX CPE/ICTB

B-VKII-3 Bnazmers: merogamMu yIpaBji€HHUs COOCTBEHHBIM
BpEMEHEM, TEXHOJOIMSIMU INPHOOPETeHUs, UCHOIb30BAHUSA U
OOHOBJICHHSI COLIMOKYJIBTYPHBIX U MPO(ECCHOHAIBHBIX 3HAHUH,
YMEHMM, M  HaBBIKOB; METOJAMKAaMH CaMOpa3BUTUA U
caMo00pa30BaHus B TE€YEHUE BCEH >KU3HM C MCIOJIb30BaAaHHEM
M (PPOBBIX CPEACTB

obmenpodeccuoHaIbHbIC

Kon
HaunmenoBanue
KOMIIETEH NHauKkaTopsl JOCTUKEHHSI KOMIIETEHIIUU
- KOMIIETEHIINH
OIIK-2 Crniocoben npuMmeHaTh | 3-OIIK-2 3HaTh: OCHOBHBIE MaTEeMaTHUYECKHUE INPUIOKEHUS U
COOTBETCTBYIOLINM (U3UKO- | PU3NUecKre 3aKOHBI, SBJICHHUS M MPOLECChl, Ha KOTOPBIX
MaTeMaTUYeCKUi amnmapar, | OCHOBaHbl MPHUHIMIIBI JEHCTBUS OOBEKTOB IMpodeccroHalIbHOMN
METOIbI aHaJIn3a U | JCATEIBHOCTH, A TaKXe  anmapaT  TeOpeTUYECKOro |
MOJEIINPOBAHUS, AKCIIEPUMEHTAIIBHOTO UCCIIE0BAHMS
TEOPETUYECKOTO u | Y-OIIK-2 YMeTb: NpUMEHATH OCHOBHBIE 3aKOHBI MATEMAaTHUKH,
AKCIIEPUMEHTAJILHOTO GU3MKM U TEXHUYECKUX HAyK TpHU  MOJEIMPOBAHUU
UCCIIEIOBaHMS IIPH | TEXHOJOTUYECKUX MTPOLIECCOB
pemeHnu B-OIIK-2 Bnanmers: MaTeMaTHuecKHM ammapaTtoM, METOJIaMU
npoeCCUOHANIBHBIX 33J]ad | TEOPETHUECKOTO0 M SKCIEPUMEHTAIBHOIO MCCIIEOBaHUS MpU
penieHnu npohecCHOHATBHBIX 3a7au
OIIK-5" Crniocoben npoBoauth | 3-OIIK-5 3nHarb: cpeacTBa H3MEpEHUs JJIEKTPUYECKUX U
U3MEpPEHUs] DJEKTPUUECKHUX | HEAIEKTPUUYECKUX BETUUNH
u HeanekTpuueckux | Y-OIIK-5 Ymers: BbIOUMpaTh cpeacTBa U3MEPEHUsT U MPOBOJIUTH
BEJIMYMH  HA  OOBEKTaX | U3MEPEHUS DJIEKTPUUECKUX U HEIJIEKTPUUECKUX BEIIMYMH
TEIUIODHEPTEeTUKU n | B-OIIK-5 Bnaners: HaBbIKaMu TPOBEICHMS  M3MEPEHHUH,
TEIIOTEXHUKH 00pabOTKH pe3yabTaTOB U3MEPEHUN U OLEHKH UX MOTPEIIHOCTH
3az1atm BOCIIMTAaHUSA, PC€AJIU3YECMbBIC B PaAMKaX OCBOCHUA TUCHHUILINHBI
B nponecce ocBoeHMS TaHHOW JUCHUIIIIMHBI PEATU3YIOTCA CAEAYIOINE 3aa9d BOCITUTAHUS:
Hanpasiienue Co3nanue ycioBuii, Hcnoab3oBanue Bosieyenne B
/menn o0ecrneynBaOIIMX BOCIIUTATEJIbHOI0 PA3HOILIAHOBYIO
NMOTEeHUHAJIa yueOHoil BHEY4eOHYI0

! Komnerenuus peammsyercs ¢ 01.09.2021




AUCHHUIIJIMHbI ACATECIbHOCTD

[Tpodeccunona
JBHOE "
TPYIOBOE
BOCIIUTAHUC

- ¢popMupoBanue
KYJIBbTYPBI
HCCIIEIOBATENBCKOM U
WH)KEHEPHOU
nestenbHOCTH (B16)

Hcnonb3oBanue 1.Opranuzaius Hay4yHO-
BOCIIUTATEILHOTO MPaKTUYECKUX
MOTEHIIMAaIa JUCIIATLINH KOH(EepeHIHA U BCTPeY C
npodeccCHoOHATLHOTO MOAYJIS | BEAYIIUMHU CHEITHATACTAMHU
TU1s1 POPMHUPOBAHUS MPEANPUITHI TOpOJa 1
WHXXEHEPHOTO MBIIIJICHUS U BEeTepaHaMU aTOMHOMN
WH)KEHEPHOU KYJIbTYPHI 32 OTpaci.

CYET MPAKTUYECKUX 2. Opranu3zanus u
CTYJICHYECKHX UCCIEAOBAHUIN | TPOBEICHHE MPEIMETHBIX
COBPEMEHHBIX OJIMMITHAJ] U Y4aCTHE B
MIPOM3BOJICTBEHHBIX CHCTEM; | KOHKypcax

MIPOEKTHOM €SI TEIIbHOCTU npodeccnoHaIEHOTO
CTYJICHTOB I10 pa3paboTKe U MacTepcTBa.
OIITHMHU3ALNHU 3.YyacTHe B €XKEroJHbIX
TEXHOJOTHYECKHUX CHCTEM, aKIHUAX CTYJACHUYECKUX
CBSI3aHHOM C pelIeHueM CTPOUTEIBHBIX OTPSII0B
peaabHBIX

MIPOU3BOJICTBEHHBIX 33]1a4;
MIPOXOKICHHS Yepe3
pa3Hoo0pa3HbIC HTPOBBIE,
TBOpYECKHE, (PeCTUBAIBHBIC
(b opMbl, TpeOyrolIe aHaan3a
CJIOKHOT'O OOBEKTa,
MOCTAaHOBKH OTHOCHTEIBHO
HEro mpeoOpa3oBaTEIbHBIX
3aja4 ISl KX ONTHMAaIbHOTO
peeHHS.

Crpykrypa u coaepkaHue y4eOHOU IUCHUTIIHHBI
JucnunimHa npenojaercs cryieHtaMm B 1,2-om cemectpax. OOmias TpylOE€MKOCTb AMCLMITIUHBI

cocraBisgeT 10 3aueTHbix enuauI, 360 ak. Jaca.

KajienpapHbli IU1aH

No Ne HaunmenoBanue paznena Bunbl yueOHOM 1eaTenbHOCTH Atrec | Makcuma
P T (TemMbr) (gac.) Tauus JIbHBIN
a e TUCIIAILINHEI paznmen | Oasi3a
3 0 o a, pazzaen

3 S
II BI a 2 (bopm
¢ 2| 2 a)
= S =
JI o = o =
= = 15 > O
a 3 5 S| & &
[an = = = @)
1 2 3 4 5 6 7 8 9 10
1 cemectp \
1 11 OCHOBHBIE TTIOHATHA U 6.5 5 - o5 4 T1 25
onpezaeneHus: GU3NKI
1.2 Mexanuka HeroTona 10,5 2 2 105
1.3 | 3akoHBI cOXpaHEeHUs 16 2 2 2 10
14 Knnemaruka u quHaMuka 21 4 4 3 10
TBEPOTO Tella




15 PenstuBucrckas 17 5 ) 1 14
MEXaHHKa
1.6 | MonekynspHas ¢pusuka 22 4 2 2 14
1.7 OCHOBBI TEPMOJMHAMUKHI 22 4 2 2 14
2 2.1 | OCHOBBI AJIEKTPOCTATUKU 20 2 2 2 14 T2 25
29 MaruaurocTtatuka B 20 4 5 5 14
BaKyyMe M B BEIIECTBE
VYpaBHenust Makcsemia
2.3 | KBasucramuonapHusie 21 4 - 1 16
TOKHU
Hroro 3a 1 cemectp | 180 32 16 | 16 | 116 50
Bun npoMexxyTouHOM aTTecTanuu € 50
2 ceMecTp
3 Konebarenpuoe T3 30
31 | /pwienue. 44 8 | 6 |4 | 18
CrnektpanbHoe
pa3noxKeHue
39 Kunemarrka BOJTHOBBIX 23 4 5 5 18
MIPOLIECCOB
WnTepdepenmys u
33 nudpakIys BOJH. 42 4 4 2 26
Onementsl Oypbe-
OITHKH.
4 41 KBanToBas ontuka u 29 6 5 4 18 T4 20
teopust bopa.
42 OCHOBBI KBaHTOBOH 26 6 ) i 18
MEXaHHUKHU
4.3 ATOMHOE PO 22 4 2 4 18
HTtoro 3a 2 cemecTp 180 32 16 | 16 | 116
€] 50 50
HUTOTIO | 360 64 32 | 32 | 232
Coaep:xaHue JJEKIIMOHHOI0 Kypca
Tembl JeKuMH. Bcero Y4ebdHo-
Bonpocsl, oTpadaTbiBaeMble HA JIEKIHH YacoB | MeTOIHYeCKOe
ob0ecrieyenune
1 2 3
OCHOBHbBIE IOHATHS U OTIPEJIeIEHUS] (PU3UKH. 2 OU [1-7]
[Mpenmer ¢usukun u e€ omnpenenenue. CBsA3b € JIPYrUMH HayKamH. JU [8-17]
[Ipocreitmne  Momenu MexaHWyeckod cucrtembl. Cucrema oTcuera Hu NP [36-39]

cucrema koopauHaT. KuHemaTudyeckwe BEIMYMHBL:  PaJMyC-BEKTOP,
MepEMEILIEHUE, CKOPOCTh, YCKOPEHUE, MY Th.

Mexanuka HproToHa. 2
NuepumnanpHas cucrtemMa orcyeta W nepBbld 3akoH Herotona. Ilonsitue
CWJIBI, NPABWIO CIOXKEHHs cwil. Bropoi 3akoH Herorona. Tpermii 3akoH
HproToHa 1 3aK0H coxpaHeHus uMmmyJbca. [ paHuLbI TPUMEHEHUS 3aKOHOB
Herotona. [IpumMeps! penienus 3amay.

3aKOHBI COXPAaHEHUS. 2 OU [1-7]
OO6miast ¢opMynupOBKa 3aKOHAa COXPAHEHHS UMITyJIbca B MEXaHUKE. JU [8-17]
Mexannueckas pabora. Kunernueckas sneprus. [loreHnuanpHas SHEprus. HP [36-39]




3aKOH COXpPaHECHHSI MEXaHUYECKON SHEPIUH.

KuHemaTuka ¥ JMHAMUKa TBEPJIOTO Tea.

AbcomotHo TBepnoe Teno. IloctynaTensHoe M BpamaTenbHOE JBHKCHHS
TBEpAOro Tena. MOMEHT CHIIbl. YCJIOBHE pPaBHOBECUS TBEPAOIO Tela.
MoMeHT MHepUUM TBEPIOro Tejla U HpuUMepbl ero pacuera. OCHOBHOE
YpaBHEHUE JIMHAMHMKM BpalaTEJIbHOIO JBUXKEHHUS TBEPAOIrO Tena,
UMEIOIIEro (PMKCHPOBAHHYIO OCh BpalleHHA. MOMEHT MMITyJibca U 3aKOH
COXpaHEHUs MOMEHTa wuMIyinbca. LleHTp wuHepuMM TBEpAOro TeENA.
CpaBHeHHE IBUKEHUS TBEPJOTO Tela C ABMKEHUEM MaTepUaIbHOU TOUKH

OCHOBBI PEIIITUBUCTCKON MEXaHUKH.

[lpunuun  oTHocuTenbHOCTH B MexaHuke. lloctynatel  Teopuu
OTHOCHUTENLHOCTH. CJENCTBHUSI TEOPHH OTHOCHTEIBHOCTH. B3amMoCBS3b
MacChl U YHEPTHUU.

MonekynspHas dhuzuka.

OrmpenenieHne  CTaTUCTUYECKOTO W TEPMOJUHAMUYECKOTO  METOOB
U3YYEHHUS] MAaKPOCKOMUYECKUX Tell; HMX JIOCTOMHCTBA U HEIOCTATKH.
OcHoBHBIE MOJIOKEHUS MOJICKYJIIPHO-KMHETHYECKOM TEOPHH.
Onpenenenue wuaeanpbHOro rasa. ['paHuilbl NPUMEHUMOCTH MOIEIH
uaeanbHOro Traza. Temmeparypa U JaBiI€HHE C TOYKH 3pPEHUS
MOJIEKYJISIPHO-KUHETHUECKONH  Teopuu. [lpumep [  OJHOATOMHOTO
UJCAIbHOTO ra3a. YpaBHEHHE COCTOSHUSI MJEaJIbHOrO rasza (ypaBHEHHE
Kianeitpona-MenpeneeBa).

OCHOBBI TEpPMOAUHAMUKH.

OCHOBHBIE MOHATUS TEPMOJAUHAMUKH; TEIUIONEepeiada u ee BUabl. [lepBbiid
3aKOH TepMOAMHAMMKHU. M3oTepMuueckuid, H30XOpPHBIM, H300apHBIH
mporecchl; uX u300paxeHue Ha P-V-amarpamme. Anwabarnueckuit
MPOIIECC U €r0 ypaBHEHHUE. BTOPOIi 3aKOH TEPMOAMHAMUKA. DHTPOIHUA U €€
cratuctuiyeckuid cmpici. Hukn KapHo naeanbHON TEMIOBOM MalllMHBI U
ero K. II. JI.; rpaduyeckoe wuzo0OpakeHue pabOTHl 3a  OJWH IHUKI
HealbHOM TEIJIOBOM MAIlIMHLI.

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

OCHOBBI 2JIEKTPOCTATUKH.

DNEeKTpUYECKUl 3apsii U €ro CBOWCTBA. ODJIEKTPUUECKOE II0JE€ M €ro
xapakTepucTuku. Teopema ["aycca mis snexktpudeckoro mnodis. [IpoBogHuK
B DJIEKTPUYECKOM I0JIE. DHEPrusi 3JIEKTPUUYECKOTO MOJsl, 3alaC€HHOTO B
KoHAeHcaTtope. Jumons B asekTpuueckom  mone.  [lonspusanus
JUAJIEKTPHKA.

MarsuTocTaTHiKa B BaKyyME M B BEIICCTBE.

3akoH Amnepa sl B3aUMOJEHCTBUSI 3JIEMEHTOB ToKa. 3akoH buo-Caapa-
Jlammaca. Ilpumepsl pacueTa MarHUTHOrO TOJISL i1 KPYrOBOI'O BHUTKA C
TOKOM W OECKOHEYHO [UIMHHOTO TMPSMOJIIMHEHHOTO  TPOBOJHUKA.
MarHeTHKH U UX BUILIL.

YpaBHeHus MakcBeiia.

SIBneHuE ANEKTPOMATHUTHOM HMHIYKLIHWH, WHIYKTHBHOCTb, CAMOWHIYKIIHS.
Tok cmerienusi. YpaBHeHHss MakcBesla B UHTETpajbHON (hopMme, MitocKas
QIIEKTpOMAarHuTHas BOJIHA. YpaBHEHHMs MakcBemia B AuQdepeHnrnaibHon
dopme. MarepuanbHble ypaBHEHHS.

KBasucranmoHapHbIE TOKH.

Omnpenenenne KBa3uCTallMOHAPHOTO Toka. IIpuMepsl KBa3ucTalMOHApHBIX
TOKOB, Tpaduyeckasi MHTEPIpPETalHsl XapaKTEPUCTUK JaHHBIX TOKOB IpPH

IIOMOIIIN MCTOAA BEKTOPHBIX AUAI'PAMM.

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




KonebarenbHoe IBHKEHUE. 8 OU [1-7]
Buner xonebanuii. ['apmoHudeckue KoneOaHUS KaK MNPOCTEHINNUNA BHIL JI [8-17]
koneOanuii. CliokeHue KoJieOaHWH, METOJ] BEKTOPHBIX JHArpaMM. WP [36-39]
l'apMOHMYECKMIAT W AHTAPMOHHMYECKUM OCUMJUIATOP H MUX IPUMEDPBL.
Matematnueckuii 1 pusnyecknii MasTHUK. KonebaTenbHbI KOHTYP.
CriekTpanbHOE Pa3yIoKEHUE .
DU3NYECKUI CMBICI CIEKTPaIbHOTO pasyioxkeHus. Teopema Dypre.
[Tpumepsr paznoxeHuss Oypbe Ha KOHKPETHBIX (U3MYECKUX IMPOIeccax;
KoJe0aHusl CTPYHBI.
KyHEeMAaTHKa BOJTHOBBIX IIPOLECCOB. 4 OU [1-7]
Buael BonH M ux xapaktepuctuku. [lomepednbie M MPOAOJIbHBIE BOJHBI. JIU [8-17]
BonHoBoe ypaBHEHME IUIOCKOM YNPYrod M IUIOCKOW 3JIEKTPOMAarHUTHOU NP [36-39]
BOJIHBI; pE3YyJIbTaT PELICHHUSI JaHHOTO YPABHEHUS! — YPABHEHHUE BOJIHBI.
Hurepdepenims u qudpaxus BOJIH. 4
KorepentHocts.  CnokeHue  KojeOaHuUW  [UIsI  JABYX  KOT€PEHTHBIX
UCTOYHUKOB. VMHTepdepeHuns Ha TOHKUX TuieHKax. [IpuHnmn [rolreHca-
Openens. 3oubl Dpenensa. [lpumepsr audpakmuun. dudpaxiponHas
peuieTka. ECTECTBEHHBIN U MOJISPU30BAHHBIN CBET.
DJIeMEHThI DYpbe-ONTUKH.
[IpencraBnenne rapMOHUYECKHX KOJIEOAaHWH B KOMIUIEKCHOH IUIOCKOCTH.
Psag @ypee u unrerpan Oypee.
KBanToBas ontuka u teopus bopa. 6 OU [1-7]
TemnoBoe u3MydeHHE M 3aKOHBI W3Iy4yeHUS aOCONIOTHO YEpHOro Tea. I [8-17]
®otonel, moctosiHHas Ilmanka u Qopmyna [lnanka s TUIOTHOCTH HP [36-39]
u3IydeHus: abCcoNOTHO YepHoro Tena. bopoBckasi Teopus aTOMOB.
OCHOBBI KBAHTOBOW MEXaHUKH. 6
KopnyckynsipHO-BOTHOBOM Tyalii3m MaTepuH. [IpuHumn
HeomnpeneaeHHOCTH. KBaHTOBBIE COCTOSIHUSI U TPUHIMIT CYIMEPIO3ULIUN.
Bpemennoe wu cranumonapHoe ypaBHeHusi llpenunrepa.  Onepatopsl
duzndeckux BenudynH. KBaHTOBaHHME PHEPTUU W SHEPIETHUYECKUUN CIIEKT.
IIpocreiimue 3aJayd KBAHTOBOM MEXaHUKHU.
ATOMHOE AIPO. 4 OU [1-7]
CocTaB aTOMHOTO Siipa M €ro XapakTepUCTUKH. Macca W SHEprusi CBS3MU JU [8-17]
anep. IlpoGmeMbl mocTpoeHus Teopuu siapa. KamenpHas MOeENb. 1P [36-39]
O6on04ye4Has MOJIETb.
ITepeyeHb NPAKTHYECKUX 3AHATHH
Tema npakTuueckoro 3ansaTus. Bonpocel, orpadarbiBaeMblie Ha Bcero Vye6Ho-
NMPAKTU4€CKOM 3aHATHH uacop | METOIMYECKOe
olecreyeHue
1 2 3

Mexannka HploToHa. 0,5 O [1-7]

[TonsiTe cuiibl, mpaBWIO clokeHus cuil. Bropoit 3akon HeroToHna. 3akoH U [8-17]
COXpaHEHUsS HWMITyJbca. [ paHuWIBl TpUMEHEHUsT 3akoHOB HproTOHA. WP [36-39]
[Tpumepsl perenus 3aiay
3aKOHBI COXpaHEHU. 0,5

Mexanngeckas pa60Ta. Kuneruueckas OHCPIus. IloTenumanpHast

SHEprus. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPIUH.




KnHeMaTuKa U AMHAMUKA TBEPAOIO TEJA.

MoOMEHT cuiibl. Y CII0BUE PaBHOBECUS TBEPAOIO Tesla. MOMEHT UHEPLUY
TBEPAOrO Tejla W IpuMepsl ero pacuera. 6. OCHOBHOE YypaBHECHME
JUHAMUKH ~ BpallaTeIbHOIO  JIBWJKEHMsI TBEPAOrO Telld, HMEIOIIEro
(UKCUPOBaHHYIO OCh BpalleHHUs. MOMEHT UMIYJIbCa U 3aKOH COXPAHEHUS]
MOMeHTa umiyibca. LlenTp naepuuu tBepaoro rena. Pemenue 3agad.

OCHOBBI PENATUBUCTCKON MEXAHUKU.

IIpunuun  otHOcUTENbHOCTM B MexaHuke. llocrynatel  Teopuu
OTHOCUTENBHOCTH. CIIEACTBUSL TEOPUM OTHOCHUTEIBHOCTU. B3anmocsssb
MacChl U SHEPTUU.

MouJiekyasipHas Qu3uKa.

Ompenenenue uAcATBHOTO ra3a. Temreparypa W JaBj€HHE C TOYKH
3pEHUs] MOJICKYJIIPHO-KUHETUYECKOU Teopuu. [Ipumep 11t 0JTHOATOMHOTO
UJICATBbHOTO Tra3a. YpaBHEHHUE COCTOSIHHUS HMJI€ATbHOTO Tra3a (ypaBHEHHE
Kianeiipona-MenpeneeBa).Pemenne 3aaau.

OCHOBBI TEPMOJAMHAMHUKH.

OcCHOBHbBIE NOHATHSA TEPMOJMHAMHUKH; TeEIIONEperadya M €€ BUIBL
N3oTepmuueckuii, N30XOpHBII, U300apHbIl IMPOLIECCHl; UX HU300paxKeHHe
Ha P-V-guarpamme. Annabatuyeckuil mpouecc M ero ypaBHeHue. Lk
Kapuo wunmeanpHOM TermoBod Mammubl U ero K. II. [I.; rpadwmueckoe
n300pakeHre paboThl 32 OJMH LUK UJ€aIbHON TEIIOBOM MaIlIUHBI.

OCHOBBI 2JIEKTPOCTATUKH.

DNEeKTPUYECKU 3apsAl U €ro CBOMCTBA. DJIEKTPUUECKOE TOJIE U €ro
xapaktepucTtuku. Teopema ['aycca ans anekrpudeckoro nods. [IpoBoaHuk
B DJICKTPUYECKOM TIOJIE. DHEPIHsl 3JIEKTPUUYECKOTO IOJIs, 3aaCeHHOTO B
KOoHJIeHcaTope. J{Uoib B 3JeKTPUUECKOM TOJIe.

MaraurocTaTuka B BaKyyM€ U B BEUIECTBE.

3akoH Awmmepa Uid B3aUMOJEWCTBUS D3JIEMEHTOB TOKa. 3akoH buo-
Capapa-Jlannaca. 12. [Ipumepsl pacueTa MarHUTHOTO MOJIS U1 KPYTOBOTO
BHUTKA C TOKOM U OECKOHEYHO JJIMHHOTO MPSMOJIMHEHHOTO MPOBOTHUKA.

Mar"HuTocTaTuka B BaKyyME U B BEIIIECTBE.
YpaBHeHUs1 MakcBea.

SIBneHue AJIEKTPOMATHUTHOMN VHIYKIUH, WHJYKTUBHOCTb,
caMOMHIYKIMsS. YpaBHeHHs] MakcBelula B MHTETpajbHOM (opMe, MiaocKast
AIEKTPOMAarHuTHasl BOJIHA. YpaBHeHHs MakcBenna B AuddepeHnnai»Hon
¢dbopme. MarepuanbHble ypaBHEHHUS.

KBasucTamuoHapHble TOKH.

Onpenenenue KBa3UCTallMOHAPHOT'O TOKA. [Tpumepsl
KBa3HCTAIIMOHAPHBIX TOKOB, Tpaduueckass MHTEPIIPETAIUs XapaKTePUCTHK
JTAHHBIX TOKOB IPH MOMOIIHA METO/IA BEKTOPHBIX AUATPAMM.

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

2 ceMecTp

KonebarenbHoe JIBUKEHUE.

Bunsl xonebanuit. CrnoxxkeHne KosieOaHUN, METOJl BEKTOPHBIX JAMAarpaMM.
l'apMOHMYECKMIT M AaHMapMOHMYECKUH OCUUIUIATOP U HX IIPUMEpHI.
MaremaTtrueckuii u puzndeckuil MasTHUK. KonebaTenbHbli KOHTYP.
CrieKTpanbHOE Pa3yIoKEHNUE .

[Tpumeps! paznoxenuss Oypbe Ha KOHKPETHBIX (PU3MUECKUX Mpolleccax;

KoJie0aHUsl CTPYHBI.

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

KunemaTnka BOJTHOBBIX ITPOLIECCOB.
Bunel BosiH 1 ux XapakrepucTuku. Ilonepeunsie 1 IpoAoiabHbIE BOIHBIL. 6.
BonHoBO€ ypaBHEHHE IIJIOCKOM YHNPYrol M INTOCKOM 3JIEKTPOMAarHUTHOU

BOJIHBIL; pE3YJIbTAT PCHICHUSA JAaHHOI'O0 YPABHCHHUA — YPABHCHUC BOJIHBI.

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




WnTepdepenims u qudpaxius BOJH.

KorepentHocts. CnoxeHue KojaeOaHWM JId  JIBYX  KOTEPEHTHBIX
MCTOYHMKOB. MHTEepdepeHIus Ha TOHKUX IUieHKax. [IpuHnmn [roirenca-
Dpenens.

KBanToBas ontuka u reopus bopa.
TermioBoe H3JIydeHUE M 3aKOHBl M3J1y4eHHUs aOCOJIFOTHO YEpPHOrO Tela.
boposckas Teopust aTOMOB.

ATOMHOE A1pO.
CocTaB aTOMHOTIO Ipa U €ro XapaKTePUCTUKH.
Macca u 3HEprus CBs3Hu A1ep.

IlepeyeHb 1a00paTOPHBIX PadoT

HaumenoBanmue j1abopaTopHoii padorbl. 3aganus,
BOIIPOCHI, 0TPabaTbiBaeMble HA J1a00PATOPHOM 3aHATHH

Bcero
4acoB

Yyeono-
METOAHYECKOoe
odecrmeyeHue

1

3

BBoaHoe nabopaTopHOE 3aHATHE, HHCTPYKTAX 110 TEXHUKE OE30MacHOCTH
Jlabopamopnas paboma «OnpeneneHre CKOPOCTH MU MPU TOMOIIN
0aJITUCTUYECKOTO MAITHUKAY.
Mexanuka HpioTOHA. 3aKOHBI COXPAHEHUS.
OOmass ¢GopMyTUpOBKa 33aKOHA COXpPAaHEHUS HMITYyJbCa B MEXaHHUKE.
Mexanuueckas padota. Kunernueckas sneprust. [loTeHunansHas s3Heprusi.
3aKOH COXpaHEHUs MEXaHUYECKON YHEPTHUH.

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

Jlabopamopnas paboma «3yueHune BpamaTeIbHOTO ABMKESHHS.
KuneMartuka ¥ AMHAMUKa TBEPJOrO Tena. MOMEHT MHEPIMH TBEPIOTO
TeJa W npuMepel ero pacyera. OCHOBHOE ypaBHEHUE JTUHAMUKH
BpAILlaTEIbHOTO JBMKEHHUS TBEPIOrO Tella, UMEniero (GuKCUPOBAHHYIO
OCh BpaimieHus. MOMEHT UMITyJIbca W 3aKOH COXPAaHEHHS MOMEHTa
UMITyJIbCA.

Jlabopamopuas paboma «PU3NUECKUI MasSTHUK.

Kunematrka M IMHAMHKA TBEPJIOTO Teina. MOMEHT WHEPIIUU TBEPIOTO
Tena W TmpuMepbl ero pacdera. OCHOBHOE ypaBHEHUE JIMHAMUKH
BPAIaTEIFHOTO JIBMKCHHS TBEPJOTO Telld, UMEIONIEro (UKCHPOBAHHYIO
0Ch BpaIICHHUS

Jlabopamopnaa  paboma «V3ydeHue TepMOJMHAMHUYECKUX CBOWCTB
BO3/1yxa Ha ocHOBe omnpenenaeHust Cp/Cy .

MounekynspHas ¢usuka. OCHOBHbIE  IOJIOXKEHHUS  MOJIEKYJISPHO-
KHHEeTH4ecko Teopun. Omnpenenenrne HaealbHOro ra3a. Temmeparypa u
NMaBJI€HUE C TOYKM 3PEHHUS  MOJEKYJISIPHO-KMHETUYECKON TeopuHu.
YpaBHeHHE COCTOsSHHSA uHJealbHOTO Ta3a (ypaBHeHue Kianeiipona-
Menpeneena ).

Jlabopamopnasa  paboma «V3yueHue TEpMOAMHAMMUYECKUX CBOMICTB
Bo3/1yxa Ha ocHOBe omnpeneneHust Cp/Cy .

OCHOBBI __ TEPMOJINHAMUKH. IlepBblii  3aKOH  TEPMOAMHAMUKH.
W3oTepMuyeckuii, N30XOpHBI, U300apHBIN MPOIECCH; UX H300pakeHue
Ha P-V-amarpamme. AnmabaTudeckuid Tpoiiecc U ero ypaBHeHue. [{uxmn
Kapuo wmneanpHoit TeruioBoir mamuubel U ero K. II. JI.; .rpadudaeckoe
n300pakeHre pabOTHI 32 OJIWH MUK UACaTbHON TEINTIOBOM MAIITMHBI

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

Jlabopamopnas paboma «OnpeneneHne EMKOCTH KOHJIEHCATOPOB TPH
oMot Mocta CorTuy.

DJEKTPOCTaTHKA B BAaKYyME U B BEIIECTBE. DIIEKTPUUICCKOE TIOJIE H €0
xapaktepucTuku. Teopema ["aycca ais anekTpudeckoro moss. [IpoBoIHUK
B DJIGKTPUYICCKOM ITOJIe. DHEPTUsl DJIEKTPUIECCKOTO TOJISA, 3allaCeHHOTO B
KOH/JICHCATOPE.

OU [1-7]
IV [8-17]
MY [18-35]
WP [36-39]




Jlabopamophas paboma «Omnpenenenue TOPU30HTAILHOM
COCTaBJISIOLICH HANIPSKEHHOCTH MAarHUTHOTO OIS 3eMITN»

MarsuTocTaTka B BakyyMeé M B BEHIECTBE. 3aKOH Ammepa s
B3aMMO/JICUCTBHUS 2JIEMEHTOB ToKa. 3akoH buno-Casapa-Jlannaca. [Ipumepsl
pacuera MarHMUTHOTO MOJIA JIJIsl KPYTOBOIO BUTKA C TOKOM U OECKOHEUHO
JUIMHHOTO IPSIMOJIMHEWHOTO MPOBOIHUKA.

Jlabopamopnas paboma «VTHIyKTUBHOCTb KAaTYIIKN.

YpaBHenuss Makcsewia. SIBieHHME 3JIEKTPOMArHUTHOM WHAYKILIMH,
WHyKTUBHOCTb, CaMOMHAYKIUA. Tok cmenieHus. YpasHeHus Makcsesuia
B MHTerpaspHOH  (opme, TUIOCKash  AJIEKTPOMArHUTHAs  BOJIHA.
MarepuanbHble YpaBHEHHUS.

Jlabopamopnas paboma «VlccnenoBaHue 3aTyXaloIuUX KojeOaHuil B
K0JIeOATEIbHOM KOHTYpE MPH MOMOIIHU OCIMIIIoOrpada.

KBasucranmonapusie Tokd. OnpeneneHne KBa3WCTALIMOHAPHOTO TOKA.
IMpumepsl KBa3HWCTAIIMOHAPHBIX TOKOB, TpaduyuecKas WHTEpPHpeTarus
XapaKTEepUCTHK JaHHBIX TOKOB TIPU TOMOILIM METOAAa BEKTOPHBIX
arpaMm.

2 cemecTp

Jlabopamopnas paboma «MatemMaTH4eCKUN MaSTHUK.
KonebarenpbHOe ABMKCHHE.
Bunasl konebanuit. ['apmonunueckue kosiebanus. CroxxeHue KojieOaHUM,
METO/]T BEKTOPHBIX JHAarpaMM.

Jlabopamopnoii paboma «VccrnenoBanue CrieKTPaIbHBIX XapaKTEPUCTHK
ONITHYECKOTO M3ITYICHHUS.

CrekrpanbHoe paszyiokeHue. Ilpumepsr paznoxenuss Dypbe Ha
KOHKPETHBIX (PU3UIECKUX MPOIeccax.

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

Jlabopamopnas paboma  «lomydeHue MOJSPU30BAHHOTO  CBETA.
[TonTBepxneHne 3akoHa Manrocay.

Kunematuka BONHOBBIX mporeccoB. [lomepednsle W POIOJIBHBIE
BOJIHBL. BOJIHOBOE ypaBHEHHE IIJIOCKOM YIPYrOW M 3JIEKTPOMAarHUTHOU
BOJIHBI, PE3YJIbTAT PELICHUs JaHHOI'O YPAaBHEHUS — YpPAaBHEHHME BOJIHBIL.
[Tpumepsl.

Jlabopamopnas paboma «Konbiia HeroToHa).
Unrepdepennus n audpaximsa BojaH. CroxxeHue KojeOaHUuW sl ABYX
KOTePEHTHBIX HCTOYHUKOB. MTHTEp(epeHIns Ha TOHKUX IJICHKAX.

Jlabopamopnas paboma «OmnpeneneHue XapaKTEpUCTHK CBETOBOM
BOJIHBI C TIOMOIIBIO TUGPAKITMOHHON PEIIETKI.
DnemenTtsl Dypbe-ontuku [IpeacraBneHne rapMOHUYECKUX KOJIeOaHH B
KOMIUIEKCHOM IIOCKOCTH. P @ypre u nHrerpan Pypsoe.

Jlabopamopnas paboma «ONTHUECKUIN THPOMETP
KBanroBass ontuka u Teopust bopa. TemyoBoe Hu3iIydeHHE M 3aKOHBI
M3Ty4eHus: a0COIOTHO YEPHOTO Tea.

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

Jlabopamopnas paboma «VccnenoBanue potordpdexrar
OCHOBBI KBAHTOBOW MEXaHUKH.
KBanToBaHue sHepruu u sHeprerudeckuit cnektp. [Ipocreiimme 3anaun
KBAHTOBOM MEXaHMKH.

Jlabopamopnou paboma «ccnenoBanue ClEKTPaIbHBIX XapaKTEePUCTHK
ONTUYECKOTO U3ITYUCHHUSD.

®dusnka aTOMOB M MoJieKysn. Momekyibl, TUIBI CBA3€H B MOJEKyJax,
MOJIEKYJISIDHBIE CIIEKTpHI. Jlazepbl. DieMEHTBl 30HHOM TEOPUH TBEPAOIO
Tena.

Jlabopamopnas paboma «Cuetuuk I eiirepa»
AtomHoe sapo. CocTaB aTOMHOTO SIApa U €ro XapaKTePUCTUKH.
Macca u sHeprust CBsizH siiep.
SlnepHble CUIIbL U SIACPHBIE PeaKInu. S nepHble cuiibl. Pagl0akKTHBHOCTG.
3aKOH paIMOaKTUBHOIO pacnajia. SnepHble peakiuu

OU [1-7]
IV [8-17]
MY [18-35]
WP [36-39]




Jlabopamopnas paboma «Cyetuuk [ eiirepay
DneMeHTapHbIe YacTHibl. Kiaccudukanms sneMeHTapHbIX YacTHII.
OCHOBBI COBPEMEHHOTO €CTECTBO3HAHMUS.

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJILHOM paﬁoTbl CTYACHTOB

Bomnpocskl 111 caMOCTOSITEILHOTO U3YUYeHUs (3a]aHusl)

Bcero
JacoB

Yyeono-
MeTOANYeCKOoe
obecneuenune

1

2

3

OcHoBHble TOHATUS U onpenenenus ¢usuku. [Ipocreiimme Monenu
MeXaHU4YecKoil cuctembl. KuHemaTtuueckue BETWYHUHBL: pPanyCc-BEKTOD,
nepeMenieHne, CKOpOCTh, YCKOPEHUE, MYTh.

Mexanuka HeroroHa. [loHsiTue cuibl, mpaBWiIO ClOXKeHUA cuil. Bropon
3akoH HerotoHa. Tpernii 3akoH HbIOTOHA 1 3aKOH COXPaHEHUS UMITYJIbCA

3akoHbl _coxpaHeHus. OOmas ¢GopMyIHUpOBKa 3aKOHA COXPAHCHHS
UMITyJIbca B MeXaHHuke. Mexanuueckas pabora. Kunerndeckas sHeprus.
[NoTenuuanpHas 3Heprus. 3aKOH COXPaHEHHSI MEXaHUYECKON YHEPIHH.

10

Kunematvka W AMHAMHMKA TBEPAOrO Tesna. MOMEHT HHEpPILUU TBEPIOTO
TeJa W npuMepel ero pacdyeta. (OCHOBHOE ypaBHEHUE JTUHAMUKH
BpAILlaTEIbHOTO JBMKEHHUS TBEPIOrO Tela, UMEoniero (GuKCUPOBAHHYIO
OCh BpaiieHus. MOMEHT HUMITyJIbca W 3aKOH COXPAaHEHHS MOMEHTa
UMITYJIbCA.

10

OCHOBBI ___ PEJNSTUBUCTCKON  MEXaHUKH. IlocTynmatel  Teopuu
OTHOCUTENbHOCTH. CJEICTBUS TEOPUM OTHOCUTEIBHOCTU. B3auMocBs3b
MacChl U SJHEPTUU.

14

MounekymsipHas dusuka. OnpeneneHne uacaibHOTO Ta3a. TeMreparypa u
JTABJICHUE C TOYKHU 3PEHUS MOJIEKYJSIPHO-KMHETHYEeCKOM Teopun. [Ipumep
TUTSE OJTHOATOMHOTO WICAJTLHOTO Ta3a. Y PaBHEHUE COCTOSHUS HCATBLHOTO
raza (ypaBHenue Kianeilipona-MeHeneeBa)

14

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

OcHOBBI _TepMOAMHAMUKH. M3ompouecchl; ux uzobpaxenue Ha P-V-
nmuarpamme. Aamabarnueckuil mporecc u ero ypasHenue. llukn Kapuo
ujaeanbHOM TermaoBou mamiuael U ero K. I1. /1. .

14

OCHOBBI JJIGKTPOCTATUKHU. IJIEKTPUUYECKOE T0JIE U €r0 XapaKTEPUCTUKH.
N300parkeHne  CHUJIOBBIX  JMHWK  TOJII W OKBUIOTCHIIMAIBHBIX
MOBEPXHOCTEU. DHEPrus HJIEKTPUUYECKOrO TMOJs, 3alaceHHOTrO B
KOH/JIEHCATOPE.

14

MarnuTocTaTiKa B BAaKyyM€ M B BEIIECTBE. 3aKOoH Amrmepa st
B3aMMOJIEICTBUS 3JIeMEHTOB ToKa. 3akoH bruo-Caapa-Jlannaca. [Ipumepsl
pacuera MarHMTHOT'O MOJIA /Il KPYrOBOTO BUTKA C TOKOM U OECKOHEUHO
JUIMHHOTO IPSIMOJIMHEWHOTO POBOIHUKA.

14

YpaBHeHuss MakcBensa. YpaBHeHUs: MakcBesuia B MHTErpalibHOM (hopme,
IUIOCKass ~ AJIEKTpOMAarHuTHas  BOJHA. YpaBHeHMs MakcBema B
muddepeHmanbHOR Gpopme. MaTepualibHble ypaBHEHUS.
KBasucranmonapasle Toku. OrnpeneneHue KBa3HUCTALIMOHAPHOTO TOKa.
ITpumepsl KBa3HMCTAIllMOHAPHBIX TOKOB, TIpaduyuecKas HWHTepHpeTarus
XapaKTEpUCTUK JAaHHBIX TOKOB IIPHM IOMOLIM METOAA BEKTOPHBIX
Jarpamm.

16

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

KonebarenbHoe  aBwkeHue. Bunapl  konmebanuit.  ['apMoHHueckue
kosiebanus. CioxxeHue KoneGaHuii, BEKTOPHBIE THArpaMMBl.
CnekrpanbHoe  paznoxeHue. IIpumepel pasnoxenuss @Dypbe Ha
KOHKPETHBIX (PU3MYECKHX Mpolleccax.

18

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




KuHeMaTuka BOJHOBBIX mpolieccoB. [lonepeynsie U Mpo0bHBIE BOJIHBI.
BonHoBoe ypaBHEHUE IS MIJIOCKOW BOJIHBI, PEIICHHE JAaHHOTO YpaBHEHUS 18
— ypaBHEeHHE BOJHBL. [IpuMepsr.

Wurepdepenius u nudpakims BoiH. CroskeHUe KOJICOaHHH TS TBYX
KOTE€PEHTHBIX UCTOYHUKOB. IHTEep(epeHIrs Ha TOHKHUX TICHKaX.
[Mpumeps! nudpakumu. Judppakuronnas pemierka. EcTecTBeHHBINH 1 26
MOJISIPU30BAHHBIN CBET.

OnemenTsl Dypbe-onTuku. [IpencraBneHre rapMOHUYECKUX KOJeOaHHi B
KOMILJIEKCHOM MJIOCKOCTH; psia Pyphe, uHTerpai Oypne.

KBantoBasg ontuka, Teopus bopa. TemmoBoe wu3siaydyeHue M 3aKOHBI
u3mydeHus abconoTHO YepHoro Tena. Teopust aroma bopa.

18

OcHOBBI KBaHTOBOW MexaHUKH. [IpuHIun HeonpeneneHHocTH. KBaHTOBbBIE
COCTOSIHMSI M TIPHHIMI CYNEpHno3uiud. BpeMeHHoe W CcTaluoHapHOe
YpaBHEHUS [lIpenunrepa. OrnepaTophbl (hU3UIECKUX BEJIMYHH.
KBaHTOBaHME >HEpPrUM W dHEpreTudeckuii cnekrp. IIpocreiimume 3amauun 36
KBAaHTOBOW MexaHWKH. Permenue ypaBHenus llIpeauHrepa st 4acTUibl B
OJTHOMEpPHOH OECKOHEYHO TIIyOOKOW MOTEHIHATIbHOU siMe. [IpoxoxkaeHue
MUKpPOUYACTHIIBl Yepe3 MOTEHIUANbHBIN Oapbep, TYHHENIbHBIH 3(hdexT u
ero oObLsICHEHHE.

AtomHoe sapo. CocTaB aTOMHOTO Siipa U €ro XapaKTepucTUKH. Macca u
SHEPrys CBS3HU A7ep. 18

Oo0pa3oBare/ibHbIC TEXHOJIOTMH

[Ipu peanuzanuu y4eOHOro MarTepuanga Kypca HCIHOJB3YIOTCS pa3iudHble 00pa3oBaTeIbHbIC
TEXHOJIOTHH, CIIOCOOCTBYIOIIME CO3/JaHUI0 aTMOC(epbl CBOOOMHON M TBOPYECKOW IUCKYCCHU KaK MEXIY
npenojaBaTesieM U CTyJeHTaMM, Tak U B CTyJdeHueckol rpynmne. Llenbio npu 3ToM siBisieTcs BbIpaOOTKa y
CTYJICHTOB HAaBBIKOB ¥ KOMIIETEHIINH, TTO3BOJISIOLINX CAMOCTOSTEILHO BECTH UCCIIEI0BATENIBCKYIO0 U HAYYHO-
MeJaroru4ecKyro padory.

Peanuzanusi KOMOETEHTHOCTHOTO IMOAXO0Ja IMPeIyCMaTPUBAET IIUPOKOE HCIIONb30BAaHUE B Y4eOHOM
IIPOLIECCE AKTUBHBIX U UHTEPAKTUBHBIX (POPM IIPOBEACHUS 3aHATHI:

1) pa3bop KOHKpETHBIX CUTYyallUi MPH PEIICHUH 3a7]a4 0 KOHTPOJBbHBIM 33/I1aHUSM;

2) pa300p KOHKPETHBIX CHUTyallUil NMpU NMPOBEICHHUM JIEKIMOHHBIX 3aHATUI, B TOM 4Hclie B (opme
KOJJIOKBUYMOB;

3) BHeayIuTOpHyI0 paboTy B paMKax TEKYUIMX BHEAYAUTOPHBIX KOHCYJIbTAllUH C IEJIbIO
(bopMHpOBaHUSA U Pa3BUTHA NPOPECCHOHATIBHBIX HABBIKOB 00YYaIOIIUXCS.

B pamkax yueOHBIX KypCcOB MOTYT OBITh IPELYCMOTPEHBI BCTPEUH C IPEICTABUTENSAMU POCCUNCKUX U
3apyOeKHBIX KOMIIaHUM, YHHUBEPCHUTETOB, IOCYJAapCTBEHHBIX M OOIIECTBEHHBIX OpraHM3aluil, MacTep-
KJIaCChl DKCHEPTOB U CIELHUATNCTOB.

WNHdopMalnoHHbIE TEXHOJIOTUH, MCIIOJIb3yeMble NMPHU OCYLIECTBICHUH 00pa30BaTEILHOrO IMpolecca
1o JucHuIuinHe «Pu3nkay:

- aKTHBHAas paboTa C COBPEMEHHBIMH MaKeTaMu MPUKIAAHBIX TPpOrpaMM sl 00paboTKU pe3yIbTaToB
IKCiepuMeHTaNbHbIX nanHbiX (Mathsoft MathCad, Microsoft Office);

- CaMOCTOSITENIBHOE U3ydeHHE KypcoB «Pu3nka B onbiTax. Yacts 1. Mexanuka», «@uU3uka B ONBITAX.
Yacts 2. MonekynspHas pusukay, «dusuka B onbiTax. Yacts 3. DIEKTPUUECTBO U MarHeTu3my», «dusnka B
onbITax. Yacte 4. OnTHKA U BOJIHBI».

DoH/1 OLICHOYHBbIX CPECTB

@OHJ OLIEHOYHBIX CPEJICTB MO JIUCHUIUIMHE OOecredynBaeT IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yibTaToB OO0y4deHHsS (KOMIETEHIMH M HMX HWHAMKATOPOB) IOCPEACTBOM MEPOINPHUIATHN TEKYIIETo,
PpyOEKHOTr0 U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCLUILIUHE.

CBs3b Mex1y popMUpYEMBIMU KOMIIETEHIIUAMU M (POPMaMU KOHTPOJISI UX OCBOEHUS MPE/ICTaBIEHA B
ciemyronen Tabnuie:

No HanmenoBanmne KOHTpOIHPYEMBIX Kon n HaumenoBanue HaunmenoBanue
n/m pasnenoB (TeMbl) WHINKATOpa JOCTHKEHUSA OLIEHOYHOTO CPEACTBA
KOMITETEHLIHI




Ne HanmenoBaHne KOHTPOJIMPYEMBIX Kon u HanmenoBanue HanmenoBanue

/11 pa3nenoB (TeMbl) WHAWKATOPA TOCTIKEHUS OIICHOYHOTO CPEICTBA
KOMIIETCHLIUMU
BxoHON KOHTPOJIB
1 BxosiHOM KOHTPOJIb Bomnpocsl BX0gHOTO
KOHTPOJIA
(MMCBbMEHHO/YCTHO)
ATTecTanus pa3aesoB, TEKYIUH KOHTPOIb YCIIEBAEMOCTH
1 | OcHOBHBIE TIOHATHUS W  ONPEICICHUS VK-1, YKE-1, YKII-3, Tect — 1, mucbMeHHO
¢usnkn. Mexannka HerotroHa OIIK-2

3akoHbl coxpaHeHus. KuHematuka u
JUHAMHKa TBEpAOro Tena. PenstuBucTckas
MEXaHUKA. MonekynsapHas ¢busuka.
OCHOBBI TEPMOJMHAMUKH.

2 | OcHOBBI 3J€KTPOCTATUKH. VK-1, VKE-1, YKII-3, TecT — 2, NMCBMEHHO
MarsauTocTtaTuka B BAKyyMe M B BEIIIECTBE. OIIK-2, OIIK-5
YpaBHEHUA Makcgemnina.
KBa3ucranoHapHble TOKH.

3 KonebarenpHoe nBmwkeHue. CrieKTpaibHOE VK-1, YKE-1, YKII-3, TecT — 3, NUCEMEHHO
paznoxxenue.  KuHemartnka  BOJHOBBIX OIIK-2
nporeccoB. Untepdepenums u audpaxims
BOJIH. DIeMEHTHI Dypbe-ONTHKY.
KBanToBass ontuka wu Teopuss bopa.
OCHOBBI KBaHTOBOH MexaHUKH. PDusuka
aTOMOB M MOJIEKYIL.

4 | AtomHOe si7po. SAepHbIe CUIIBI U s/IepHBIC VK-1, YKE-1, YKII-3, TecT — 4, TUCEMEHHO
peaknuu. DJIeMEeHTapHbIC YaCTHIIBI. OIIK-2
[IpomexxyTouHas arrecTanus
1 DK3aMeH VK-1, YKE-1, YKII-3, Bomnpocsl k 3x3ameny
OIIK-2, OIIK-5 (ycTHO)

OueHo4HBIE CPeICTBA

Ne Hanmenosanue [IpencraBnenue
. /;1 OILIEHOYHOTI'O Kpartkas xapakTeprcTika OlIeHOYHOTO CPE/ICTBa OLIEHOYHOTO CPEJCTBA B
CpeicTBa ¢donae

1 | Bxoanoit koHTposib | [lcbMeHHBIN — ompoc,  HampaBieHHBIH  Ha | Bormpockl BXogHOTO
BbISIBIIEHHE TPOOEIOB B 3HAHUSAX CTYJIEHTOB M | KOHTPOJIS
TOTOBHOCTH HX K ITOJIY4EHHUIO HOBBIX 3HAHUH.

2 | Onpoc ITuceMeHHBI OMpPOC C KpaTKUM H3J10XKeHHEM | Bompocs!
pe3yJIbTaTOB OCBOCHUS pa3jieia, HallpaBJIEHHBIH
Ha OLIEHKY 3HAHUH CTYAECHTOB B XOJE TEKYIIETO
KOHTPOJIsI QOPMHUPOBAHUSI KOMIIETEHIIUN

3 | Tecr TecT HampaBiIeH Ha OLEHKY CTENEHU OCBOEHHUs | DOHJ TECTOBBIX 3aJaHUI
CTyJIEHTaMH 3HAHWI, YMEHUN U HAaBBIKOB B XOJ€
TEKYILEro KOHTpPOJIA dbopmupoBaHus
KOMITETEHIINHI

4 | Dx3ameH CpenctBo mpoBepKH, MpenHa3HauyeHHoe [uid | Bompocs! k 3k3aMeny
OLICHKH CTETeHU JIOCTHKEHUS
3alUTAaHUPOBAHHBIX PE3yIbTaTOB (HOPMUPOBAHUS
KOMIIETEHIIMM 10  3aBEPIICHUU  H3Y4YECHHUS
JVCHUTUIMHBI

Mertoanyeckue MaTepuasbl, ONpeAeIsilOIIMe MNPOUeIypPbl OLEHMBAHHUSA 3HAHWH, YMEHHWId,




HABBIKOB M (WJIH) ONBITA IEATEJIbHOCTH, XaPAKTEePU3YHOIIHX 3TANbI (()OPMUPOBAHUSA KOMIIETEHIIUIA.

Bpewms, orBoaumoe Ha TecT coctaBisier 90 mMuHyT. M3 00mIero mepedyHst BOIPOCOB B ClydyailHOM
nopsiike BeIOUpaercs 45 uisi COOTBETCTBYIOIIETO pa3jiesia U MPOBOJIUTCS MpOLEAypa OLIEHUBAHUS 3HAHUH,
YMEHUH, HaBBIKOB U (WJIHM) OIIBITA AEATEIHOCTH, XapaKTEPU3YIOIIUX Tabl (POPMUPOBAHUS KOMITETCHIINH.

DK3aMeH MpOBOAMWTCSI B MNHChbMEHHON ¢opme. bumer comepxut 2 Bompoca. Ha moarotoBky
orBouTCs 60 MUHYT.

JlJisg OueHKU 3HAHWM, YMEHUH, BiaJeHud U (WIM) OMbITa JAESATENIbHOCTH, XapaKTePU3YIOIIUX ATAIlbl
(dbopMHpOBaHUS KOMIIETEHIIUN CTYIEHTA UCIIOIB3YIOTCS CIECAYIONINE BUIBI OLEHOYHBIX CPE/ICTB:

1. Bxognoit koHTpOib. [IMCBMEHHBIN OMpOC, HANpaBICHHBIM HA BBIIBICHHE MPOOEIOB B 3HAHMIX
CTYZICHTOB M TOTOBHOCTH MX K IOJIyY€HHIO HOBBIX 3HaHMH. OT oOydwaromierocst TpedyeTcs: ompeaelieHue
MOHSTHI, 000CHOBAaHUE BBIIBUHYTHIX MOJIOXKEHH, CBOOOAHOE ONeprupoBaHue (GaKTUIECKUM MaTepHaIIOM.

2. Omnpoc. llenb MOArOTOBKM K OMPOCY COCTOUT B (DOPMHUPOBAHUU y OOYYAIOIIETOCS HABBIKOB
aHaJlM3a TEOPETUYECKUX NpoOJieM Ha OCHOBE CaMOCTOSATEIbHOIO M3y4eHUs Yy4yeOHOW U HaydyHOU
autepatypel. OT oOydatomierocss TpeOyercsi: BIIQJICHWE HW3YYEHHBIM B XOjA€ Y4eOHOro Imporecca
MaTepuaioM, OTHOCSIIMMCS K paccMaTpuBaeMoil MpodiiemMe; 3HaHWEe Pa3HbIX TOUEK 3PEHUS, BHICKa3aHHbBIX B
HAYYHOH M y4eOHOH JIMTepaType M0 COOTBETCTBYIOUIEH MPOOIeMe, YMEHHE COMTOCTABIISTh HX MEXKIY COOOI;
HAJIM4YUe COOCTBEHHOI'O MHEHUS IO 00CYKJaeMbIM BOIIPOCAM M YMEHHE €0 apryMEHTHPOBATh.

3. Tecrt. Pabota ¢ TeCTOBBIMHU 3aJaHUSIMH OCYIIECTBIISIETCS KaK BO BpEMsI ayJJUTOPHBIX 3aHATHMA, TaK
U B IpOIECcCCe CaMOCTOATEeNbHOM paboTel  oOydaromierocs. TecToBble 3aJaHHs  MO3BOJSIOT
IPOKOHTPOJIMPOBATh CTENIEHb YCBOCHUS OCHOBHBIX ITOHSTHUI/KAaTErOpWil, HMCIOIB3YEMBIX B H3y4aeMOM
JUCLUILIINHE.

4. Dk3aMeH. DK3aMe€H M0 MAUCIUIUIMHE TMPEACTaBIseT CO0O0H HMTOrOBOE HCHBITAHUE 10
npohecCHOHaTBbHO-OPUEHTUPOBAHHBIM POOJIeMaM, YCTaHABJIMBAIOIIEE COOTBETCTBUE IMOATOTOBICHHOCTHU
CTYACHTOB TpeOOBaHMAM 00Opa30BaTEILHOTO CTaHAapTa. 3a4eT/DK3aMeH NMPOBOAUTCS C LEIbI0 MPOBEPKU
YPOBHSL M KauecTBa CPOPMUPOBAHHOCTH KOMIIETEHIIM B paMKaX COOTBETCTBYIOILIEIO 3Tara M IMO3BOJISIET
BbISIBUTh M OLIGHUTh TEOPETUYECKYI0 U NPAKTHYECKYK [OATOTOBKY CTyJAEHTa Uil pPELIeHUs
npoecCHOHANBHBIX 3a]1au.

Ilepeyens BOIPOCOB BXOAHOT0 KOHTPOJIS

1. Yto Ha3pIBaeTCs MaTepUaIbHON TOUYKOM M TpaeKkTOpueH ee IBUKEHHS B HEKOTOpPOM cHucTeMe
orcuera?

2. JlaTp ompeneneHWe IMOCTYNATEIBHOTO W BPAIATENFHOTO JIBIKCHHH Tela.

3. Uem oTnnyaercss paBHOMEPHOE IIPSIMOJIMHEIHOE MOCTYNATEIbHOE  JABM)KEHHUE  OT
HEPaBHOMEPHOT0?

4. CymecTByeT JH MOCTYNAaTeIbHOE KPUBOJIUHEWHOE IBU)KEHUE?

5. 3anucaTh (OpPMYJIBI JUIsl CKOPOCTU U MYTH NPSIMOJIMHEWHOTO paBHOIIEPEMEHHOTO IBUKEHUSI.

6. Cdopmynupoats Tpu 3akoHa HproToHA.

7. Mexannyeckass pabota A mpu  NPSAMOJIMHEHHOM  IEpEMEIIEHWH  Tela MOoJ JEeHCTBUEM
noctossHHOM cuitbl F onpenensercs popmynoii.

8. Uro Ha3bIBaeTCS 3aKOHOM BCEMHPHOTO Tsrotenusi? Kto ero aBrop?

9. Yro Takoe Bec Tena?

10. Kaxk ¢popmymupyercs 3axoH [lackainst s >KUAKOCTH 1 Ta3a’?

11. CdopmynupoBath 3aK0H ApXuMesa.

12. Yemy paBHO THIPOCTATUYECKOE TaBJICHUE KUAKOCTH Ha TIIyonHe h?

13. CdopmynnpoBaTh OCHOBHBIE 3aKOHBI HAEATBHOTO ra3a.

14. Kak cBsi3aHO MTOHSATHE MOJIS BEIIECTBA C YUCIOM ABoraapo?

15. Yemy paBHa paboTa rasa npu U30XOpHOM Iporecce?

16. Yro Takoe K.II.J. TeIUIOBOI MAIIuHBI?

17. Jlath ompeneneHue aOCOMIOTHOM M OTHOCHTENBbHOH BIAKHOCTH BO3IYXa.

18. C kaxoii cuiol B3aMMOJICHCTBYIOT JIBa TOYCUHBIX 3apsiaa?

19. Yemy paBHa €MKOCTb IIJIOCKOTO KOHAEHCATOpa?



20. Yemy paBHa pe3ylbTHUPYIOIIAs €eMKOCTh MpPU MapajieIbHOM M MOCIEA0BAaTEIbHOM COCAMHEHUN
JIBYX KOHJICHCATOPOB?

21. Yro Takoe mocTOsSHHBIN TOK? UeMy paBHa cHJia TOCTOSIHHOTO TOKa?

22. CdopmynupoBath u 3anucath 3aK0oH OMa JUIst OTHOPOTHOTO y4acTKa [EMH MOCTOSTHHOTO TOKa?

23. 3axon Oma 1 3aMKHYTOM IIETIH.

24. CdopmynupoBats u 3anucath 3aKoH Jxoynsa-Jlenna.

25. PaboTta ¥ MOITHOCTb JEKTPUUYECKOTO TOKA.

Tekymuil KOHTPOJIb — 3TO HENPEPBIBHO OCYILECTBIISIEMBIM MOHUTOPUHI YPOBHSI YCBOCHUS 3HAHUU U
dbopMupOBaHUS YMEHUI U HABBIKOB B TE€UEHUE ceMecTpa. TeKyluid KOHTPOJIb 3HAHUN, YMEHUN U HAaBBIKOB
CTYZICHTOB OCYILECTBIJIICTCSI B XOA€ Y4YeOHBIX (ayIUTOPHBIX) 3aHSATHH, MPOBOAMMBIX II0 PACIHCAHHIO.
dopmMamMH  TEKYIIETO0 KOHTPOJIS SBJSIOTCS BbBIINOJHEHHWE KOHTPOJBHBIX pabOT, cladyd OTYETOB IIO
1abopaTOpHBIM paboTaM M JOMAIIHUX 33aJaHHM.

B kadecTBe OLIEHOYHOTO CpeJCTBa aTTECTAIlMM pa3jieia UCIHOJIb3YIOTCS YCTHBIH OMPOC, UTOrOBas
KOHTpOJIbHAs padoTa.

Jlis IpoMeXyTOYHOM aTTecTalliu MPEAYyCMOTPEHBI IK3aMEHAIMOHHBIE BOIPOCH U MPAKTHUECKUE
3a/laHusl.

Bomnpocsl Tekyero KOHTpoJIs
Tect- 1 Mexanuka, MoJsieKy/asipHas (pM3MKa M OCHOBbI TEPMOJUHAMUKH
Mexanuka

1. 3ananne

OTMeThTE IPABUJIBHBIN OTBET:

Pa3nen mexaHuku, U3ydaronuil IBUKEHUE TeJl, HE pacCMaTpUBasi IPUUUHBL, KOTOPbIE 3TO ABU)KEHUE
00yCIaBIMBaIOT HA3bIBACTCH. ..

a) TMHAMHKa

0) craTtuka

B) KHHEMaTHKa

T') peNATUBUCTCKAs MEXaHHUKA

2. 3ananue

OTMeThTE IPABUJIBHBIN OTBET:

Paznen MexaHuku, n3ydaronyii 3aKOHbI PABHOBECHS TEJI, HA3bIBAETCH. . .

a) TMHAMHKa

0) craTtuka

B) KHHEMaTHKa

I') peIATUBUCTCKAs MEXaHHUKa

3. 3apanne

OTMeThTe NPaBUJILHBINA OTBET:

Pazgen mMexaHuku, u3ydarouui JBM)KEHHE TENl M MPUYUHBI, KOTOPbIE BBI3BIBAIOT 3TO JBUYKECHUE
Ha3bIBACTCH. ..

a) cTaTHKa

0) KHHEMaTHKa

B) PENSATUBUCTCKAS MEXaHUKA

') JMHAMHKa

4. 3aganue

OTMmeTbTE NPABUJIBHBIN OTBET:

JIuHus, KOTOPYIO ONMUCKHIBAET MaTEpHalIbHASI TOUKA IIPU CBOEM JBUKEHUU, HA3bIBACTCH. ..

a) mepeMeIeHne

0) TpaekTopus

B) ITyTh

I') paxnyc BEKTOp

5. 3apanue

OTMeThTE NPABUIBHBIN OTBET:

Koopaunats! MaTepuanbHON TOYKU B JIF0O0H MOMEHT BPEMEHU MOKHO OIPENEINTh, €CIIH 3a/1aHbl:



a) HayaJibHasl CKOPOCTh M HaYaJIbHOE YCKOPEHUE

0) HAaYaTbHOE YCKOPEHUE U HaYAIbHBIE KOOPAHHATHI

B) HayajbHasi CKOPOCTh U HAYaJIbHBIE KOOPIUHATHI

6. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

DuU3MUEeCKUM BEKTOPOM SIBIISETCS:

a) mepeMeIeHme

0) CKOpOCTh

B) YCKOpEHHE

T') KOJUYECTBO JBHKCHUS

7. 3aganune

OTMeThTE NPABWIBHBIN OTBET:

UTo sABIISIETCS KOJIMYECTBEHHOW MEPOil I3MEHEHHSI IT0JI0KEHHS Tella:
a) MPOWICHHBIN yTh

0) BEKTOp MepeMeIIcHus

B) TPAaeKTOpHUs

') CKOPOCTh

8. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

UYwmcro creneHeit cBOOOIbI MaTEPHAIILHON TOUYKU PABHO:

a)2

0)1

B) 3

r)4

9. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

UYucno creneHeil cB00O0 bl TOHKOTO OJJHOPOJIHOTO CTEPKHS PaBHO:
a)2

0) 3

B) 4

r)5

10. 3aganue

OTMeThTE NIPABUJIBHBIN OTBET:

[IpoiinenHsIli MaTepuanbHOU TOYKOHN IIyTh €CTh:

a) JUTMHA TPACKTOPUHU TOUKHU

0) ITMHA BEKTOpa MEPEeMEIEHUS TOYKU

B) BEKTOP, COCAUHSIOIINI HAYAIbHYIO ¥ KOHEYHYIO TOUKH ITYyTH

T') IUHUS, OMUChIBAEMasi TOYKOW B IPOCTPAHCTBE MIPH €€ IBHKCHUH
11. 3aganne

OTMeThTe NPaBUJILHBINA OTBET:

[lepemenienue MmaTeprallbHOW TOUYKHU €CTh:

a) MPOWIEHHBIA TOYKOH IMyTh B MPOCTPAHCTBE

0) BEKTOp, HAIIPABIICHHBIN U3 HAYAILHON TOYKU B KOHEUHYIO

B) JUTMHA TPAEKTOPUU TOUKU

T) JIMHUS, ONUChIBaEMasi TOUKOM B MPOCTPAHCTBE MPH €€ MmepeMelieHun
12. 3ananue

OTMeThTE NIPABWIBHBIN OTBET:

[1yTh, NpONAEHHBIH TEIOM, €CTh:

a) BEJIMUMHA, paBHAsl MOYJII0 BEKTOPA MEepEMEIEHUS

0) ITMHA TPAEKTOPUHU Teja

B) BEKTOp, COCIMHSIOUTUI HAYAJIbHYIO U KOHEUHYIO TOUKH TPACKTOPUU
r) BeJIMYHMHA, paBHAs MOMIYJIIO BEKTOPa, COCIUHSIONIAS HA4Yalo KOOPAWHAT M KOHEYHYIO TOYKY



TPacKTOPUHU

13. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

[lepemenieHue MaTepralbHON TOUKHU €CTh:

a) BEKTOP, COEIUHAIOIMNN HaYal0 KOOPIMHAT U KOHEYHYIO TOUKY IyTH

0) JUIMHA TPACKTOPHH TOYKH

B) BEKTOP, COBIAJIAIOLIUI C HAIIPaBJICHUEM CKOPOCTH JIBUKEHUS

') BEKTOP, COSAMHSIONIMN HAYAJIbHYIO U KOHEUHYIO TOUKU MYyTH

1) BEKTOP, YUCJIICHHO PaBHBII NMPOWIEHHOMY TOYKOM IMyTH

14. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

MarepuanbHas TO4Ka — 3TO:

a) TeJo NPEeHEeOPEKUTEIBHO MaJIOil MacChl

0) reomeTpuyecKasi TOUKa, YKa3bIBAIOIIAsl OJIOKEHHE Tella B IPOCTPAHCTBE

B) TEJIO OYEHb MaJIbIX pa3MepOB

T') T€JI0, MaCCOM KOTOPOT'0 MOXKHO MPEeHeOpedb B YCIOBUSAX JAHHOU 3a/1a4u

1) TeJO, pa3MepaMu KOTOPOT'0 MOKHO MpeHeOpedb B YCIOBUAX JaHHOM 3a1a4u

15. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

TpaekTopus IBUKEHHSI MATEPUAIILHOM TOYKH — 3TO:

a) TUHUS, YKa3bIBAIOI[Asl HATIPABIICHUE IBUXKEHUSI TOUKU

0) nuHWMSI, OMMChIBaeMasi TOYKOH B MPOCTPAHCTBE MPH JABHKCHUN

B) TIOHATHE, TOXKJAECTBEHHOE MPOMUIEHHOMY TOUYKOH IMyTH

T') JUTMHA BEKTOpa MEPEMEIICHHS TOUKH

1) BEKTOP, COEIUHSAIOIINN HAYaTIbHYI0 U KOHEYHYIO TOUKY MyTH

16. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

Kakas u3 cnemyrommx Gopmyll, onpeaessiomux nepeMemieHie (o MoayiIio) Tella Ha MIOCKOCTH,
ABJISIETCS] IPABUIIBHOM:

a) |A I”)l = J(X1 + %)% + (y1 +y2)?
0) |A I”)l = (%1 +x2) — (y1 +y2)

B) |A f“)| = J(X1 —X2)2 + (y1 — y2)?

r) |AF| = \/Xl "X tYy1'Y2

17. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

Oduznyeckas BEIMYMHA, XapakTepuU3yrolas OBICTPOTY H3MEHEHHsI CKOPOCTH M0 MOIYI U
HaIpaBJICHUIO, SBIIACTCS ...

a) YCKOpEeHUueM

0) CKOPOCTBIO

B) CPEIHUM YCKOpPEHUEM

I') CpeIHell CKOPOCThIO

MouJiekysipHasi pu3HKa U OCHOBbI TEPMOAMHAMMKH
1. 3aganue
OTMmeTbTE NPABUJIBHBIN OTBET:
XKuakocTs ¥ ra3 UMEIOT OIMHAKOBBIE (PU3UUECKUE CBOMCTBA MPU:
a) TeMIepaType KUIEeHUs
0) KpUTHYECKOH TemmepaType
B) TEMIIepaType KOHIEHCAlUU
I') TEMIIEPAType UHBEPCUH



2. 3aganue

OTMeThbTE NPAaBUIbHBIN OTBET:

I'pacdkoM 3aBHCUMOCTH JaBJIeHHs OT 00bEeMa MPH MOCTOSHHOI TeMIiepaType sBIseTcs:
a) mapaboia

0) npsiMast TMHUS

B) Turepboia

T') ONPEeIEHHOT0 Ha3BaHUSI HE UMEEeT

3. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

YrpaiieHuEe COCTOSIHUS HICATBHOTO T'a3a UMEET BU/I:

PV

a) — = const
PT

0) ~ = const
VT

B) 5 = const
P

r) — = const

) yT = cons
4. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

O6beM 0JIHOTO MOJIS BEIIECTBA IPU HOPMAaJIbHBIX YCIOBUSX PaBEH:

a) Vo, = 22,4-1073 MK

6) Vy, = 22,4 - 1073 M®/momn - K

B) V, = 22,4+ 1073m3 / Mosib

r) V,, = 22,4+ 103m3/ mosb

5. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

CpenHsisi KHHETUYECKasi YHEPTHs, TIPUXOIAIIASICS Ha OJTHY CTCIICHb CBOOOJIBI MOJICKYJIBI UCATEHOTO
rasa:

a) ; KT

6) ZkT

B) kT

T) %kT

6. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

B ypaBHenuu Ban-nep-Baanbca monpaBka <<a)» yUUTBIBAET:

a) CTOJIKHOBEHHE MOJIEKYJI MEXAY cO00i

0) U3MEHEHHe TUIOTHOCTH Ta3a B 3aBUCUMOCTH OT TeMIIepaTyphbl

B) B3aUMHOE MPUTSKEHUE MOJIEKYJT

T') pa3Mepbl MOJIEKYII Ta3a

7. 3ananue

OTMeThTE NIPABUJIBHBIN OTBET:

Uemy paBHa Macca OHOTO KAJIOMOJISI YTIEKUCIIOTO Ta3a’?

a) 44 xr

0) 42 xr

B) 46 kr

r) 43 xr

8. 3ananue

OTMmeTbTE NPABUJIBHBIN OTBET:

3akon [Ilapsist B aOCOMIOTHOM MIKAJIe TEMIIEPATypP 3aMUChIBACTCS TaK:
P,T
a) Pr = —
)Py =0

6) Pp = PyaT



_ Poa

B) Pr = —
T

r) PT = (;_0

9. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

Temmepatypa, pu KOTOPO# cpeaHsis aprudMeTHIecKast CKOPOCTh MOJIEKYJI BOJOPO/Ia CTaHET PaBHOU
BTOPOH KocMHuueckoi ckopocTH (B K):

a)12-103

6) 10*

B) 7.5+ 103

n) 11,85 - 103

10. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

Cpenusis KHHETUYECKask SHEPTHsl MOCTYNATEIbHOTO IBHXKEHUST MOJIEKYJIbI UJ1€aIbHOTO Ta3a:

PV
a) W
6) 2 kT
3

B) %kT

r) nkT

11. 3aganne

OTMeThTe NPaBUJILHBINA OTBET:

B ypaBuenuu Ban-nep-Baanbca momnpaska «by> yauteiBaer:

a) YMCJIO0 CTOJIKHOBEHUM MOJIEKYJI MEXKy COO00it

0) M3MEHEHHe TUIOTHOCTH T'a3a B 3aBUCUMOCTHU OT TEMIIEPaTyphl

B) DHEPTUIO B3aMMOJICHCTBHS MOJIEKYJI

T') pa3Mepbl MOJIEKYJI ra3a

12. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

C nomoripio 6apoMeTpa U3MEpSIOT:

a) Maccy

0) naBieHue

B) 00BEM

I') TeMIepaTypy

13. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

Y aenbHbI 00bEM L 3TO 00BEM €TUHHUIIBL:

a) Macchl

0) MIIOTHOCTH

B) BEJIMUMHBI, 00paTHON 00BEMY

T') U3 IPUBEAEHHBIX BbIIIE BEJIMUYMH HET MPABUIBHOTO OTBETA

13. 3apnanue

OTMeThTE NIPABWIBHBIN OTBET:

VY nenpHBIA 00BEM L 3TO 00BEM €IMHUIIBI:

a) Macchl

0) MJIOTHOCTH

B) BEJIMYUHBI, 00paTHON 00BbEMY

') U3 IPUBEACHHBIX BBIIIEC BEJIMUYMH HET MPaBUILHOTO OTBETA

14. 3ananue

OTMeThTE NIPABWIBHBIN OTBET:

JlaBnenue cmecu razoB B cocyne oobemom 0,01 M®, ecii B HEM HaxOMTCA a30T Maccoil 14 r u
Bozopoxn maccoit 4 r mpu T =300 K:

a) 500 kIla



6) 500 aTm.

B) 623 xIla

r) 623 MM PT. CT.

15. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:
Cpenusis KBagpaTHiHasi CKOPOCTb:

a) (L KB) = %Z}\Lloiz
6) (vkB)= [N YN v?2

1 N

B) (Vks) = |S 3N, v,

r)(vke) = [N XN v;

16. 3ananue

OTMeThTE NPABUJILHBIA BAPUAHT:

B ypaBuenuu Ban-nep-Baanbca nompaska «b» uMeeT GU3NUECKUI CMBICT:

a) 00beM, KOTOPBI ObI 3aHSJT OMH MOJIb ra3a Ipu OECKOHEYHO MajoM JaBJICHUU

0) 00beM, KOTOPBIIA OB 3aHSUT OJJMH MOJIb Ta3a IIPU HOPMAaJIBHBIX YCIOBHUSIX

B) IpeIENIbHBIN 00beM, KOTOPBIH OBl 3aHSIT OJTUH MOJIb Ta3a MPH JIaBICHUH, CTPEMSILEMCS K
0ECKOHEYHOCTU

r) 00beM, peAOCTaBICHHBIN A1 CBOOOAHOTO ABMKEHUS MOJIEKYN OJIHOTO MOJISl Ta30B

17. 3apanue

OTMeThTE NPABUJILHBINH BAPUAHT:

Hucno ABoraapo BbIpaKaer:

a) YUCIIO MOJIEKYJ B €IMHUIIE 00beMa

0) YMCIIO MOJIEKYJI B OJTHOM MOJIE€ BEIIECTBA

B) YKCJIO MOJIEKYJI B €IUHUIIE MacChl BEIECTBA

T') YUCJIO aTOMOB B OZJTHOM MOJIE€ MHOTOAaTOMHOTO BEILIECTBA

18. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

KaxoB mopsiiok BeIrM4rHbI Ha3biBaeMoii mocTossHHOM ABoraapo (Na=6.022 * 10 x):

a) 23

0) 25

B) HET MOPsIJIKA, T.K. YUCIO0 ABOTaJpO — 3TO YUCIIO MOJIEKYJ, COAEPKAIIUXCS B OJJHOM MOJIE
BELIECTBA

19.3ananne

OTMeThTE NIPABUJIBHBIN OTBET:

Temnepatypa cMmecu, eciiu B OallsIOHE EMKOCTBIO 5 JI COJIEPIKUTCS CMECh I'eJIisS U BOJOPO/ia Maccon
10 r mpu naBnenun 500 Ila, mpuyem maccoBas nosns renust pasHa 0,6:

a) 86°C

0) 75°C

B) 75 K

r) 258 K

1) 86 K

TecT — 2 DIeKTPUYECTBO U MATHETU3M
1. 3apnanne
OTMmeTbTE NPABUJIBHBIN OTBET:
Curnoii JlopeHna Ha3bIBaeTCH. . .
a) cuia, JecTByoMasl Ha MPOBOJIHUK C TOKOM B MarHUTHOM T10JIe
0) cuna, IeiicTBYIOMIAs Ha 3apsi/l CO CTOPOHBI IEKTPUUECKOTO OIS



B) CHJIa, IEUCTBYIOIIAs HA 3apsij CO CTOPOHBI MATHUTHOTO IMOJIS
T') CUJia TATOTEHUS 3apsi0B

2. 3aganue
OTMeThTE NPABWIBHBIN OTBET:
3akon buo — CaBapa — Jlarmutaca mis sinemenra dl mpoBoaHuKka , M0 KOTOPOMY TeueT TOK |, Ha

paccTOsIHUU I 3alTUCHIBACTCS B BUJIC. ..
= 1[dIx¥
a)dB = pito I[dDT]

4m r3
6) dff = 1011
nB=tel
rH= %I[TX ]
3. 3aganme

OTMeThTe NPaBUJILHBINA OTBET:
Teopema ['aycca 1t MAarHUTHOTO 1OJISL UMEET BULL...

a) BS=0
6)$ BdS =
B)§ Bdi=0
rf, BdS=0
4. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:
CBsi3b MEXKIY AJIEKTPUUYECKUM CMEIICHUEM B CPEJE U HAINPSKEHHOCTHIO BHEIIHETO 3JIEKTPUUYECKOTO
MOJIS...
-~ -
a) D = egyE
— —
6) D =¢E
— —
B) D = ¢yE
= E
r)D=-

€
5. 3apanue

OTMmeThTe NPaBUJIbLHBIN OTBET:

3akon OMa 1t y9acTKa IETH. .

a)I:H

E
0)1=
B)I=
r)U=¢R
6. 3ananue

OTMmeThTe NPaBUJIbLHBIN OTBET:
®dopmyia 1711 NIOTHOCTH TOKA...

a)j= 2

6)j=1IS
dI

B) J=4

Nj=g

7. 3apanue

OtMeTbTE NIPaBHIbHBIN OTBET:

®opmyia, BeIpakarolas Bropoit 3akon Kupxrodga:
a) X Ii Ry = X Uy

0) Xk kR =0

AlSm|m



B)IR=¢

) i LiRj = Xk &

8. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

[Iposoasmas pamka miomanso 200 cM? Bparmaercs ¢ 4acTotoit 16 I'll B MOCTOSHHOM MAarHUTHOM
nosie ¢ uaaykuuei 0,5 Tn. MakcumanbsHoe 3Hauenue J/1C, Bo3HUKAIONIEH B KOHTYpE, PaBHO...

a)l B

0) 0,16 B

B) 10 kB

r) 160B

9. 3aganue

OTMeThTE NMPAaBUJIbHBIN OTBET:

[ToTok BekTOpa CMEIIEHUS JIEKTPOCTATUYECKOTO MOJIA B TUIIEKTPUKE Yepe3 3aMKHYTYIO
MOBEPXHOCTh PABCH...

— > 1
a) § DdS =5 2Zidi
6)$, DdS =X;q;
B) fs D

r) ¢ EdS=3;q;
10. 3apanue
OTMeTbTe NPAaBUJILHBINA OTBET:
Enunuiia uamepeHus noreHuuana. ..
a) lx/B
0)B
B) A
r) B/™m
11. 3apanmue
OTMeThTE NIPAaBUJIBHBIN OTBET:
3apsin ¢, IBIKYIIUICS CO CKOPOCTHIO 17, CO3/1a€T HA PACCTOSIHUM T MATHUTHOE MOJIE C HHIYKIIHEH. ..

6) i = pio q[vT]

4T r3
= _ qvr]
B)B = =
T _ Hio gV
rNB==—=—
) 41 12
12. 3apanue

OTmeTbTe NPAaBUJILHBINA OTBET:
Wuaykuuss MarHUTHOTO TONS TOKa, TEKYIIEro MO NpSIMOMY OECKOHEYHOMY MPOBOAHHKY, Ha
paccrosiHuu R OT mpoBOHUKA paBHA. ..

a)H = Kol
2TR
6)B = L
4;TR
B)B =—
4-7'[RI
r)B = EHol
2TTR
13. 3apanue

OTMmeThTE NIPAaBUJIBHBIN OTBET:
Koutryp | mnponussiBaercst tpemst toukamu: I[; = 14,1, = 2A,1; = 3A. Iupkynsuus BekTopa
MarHUTHON MHIYKLIMHU BJOJIb 3TOI0 KOHTYpa PaBHO (B €MHULIAX g * A)...



a)6

0)5

B) 8

r)7

14. 3ananmue

OTMeThTe NIPAaBUJILHBINA OTBET:

Teopema ["aycca 11 MarHUTHOTO MOJIsi B Teopun MakcBesia. ..

a)§, BdS =0
S = -

6) ﬁL HdS = Zklk
B) gﬁLL Bdi=0

0B 2 547
r) 565 EdS = fL jdl
15. 3ananue
OTMeThTE NIPAaBUJIBHBIN OTBET:

ComnpoTHBICHUE TPOBOHUKA JJTMHOMW | M TITOMIAbI0 CeUeHHs S PaBHO ...
a)R = plS

1
B)R=1S

S
I‘)R = pT
16. 3aganue

OTmeTbTe NPAaBUJILHBINA OTBET:
3a HampaBJIeHHE TOKA HA PUCYHKE TPUHUMAETCS HaIpaBIICHUE:
+ -

OTPHULATENLHOTO MOJII0CA K MOJI0XKUTEIbHOMY
0) OT MOJOKUTEIBHOTO MOJIF0CA K OTPULIATEIEHOMY
B) HampaBJieHUE TOKa BbIOWPAETCs MPOU3BOJIBHO

I') TOK B CXEME OTCYTCTBYET

17. 3apanue

OtMeTbTe IPaBUIbHBIN OTBET:

Enunnna namMepeHuss HHIyKTUBHOCTH. . .

a) Tn

0)I'n

B) @

r) A/M

18 3ananne

OTMmeTbTE NIPABUJIBHBIN OTBET:

SIBnenue ckuH->QQeKTa 3aKI0YaeTcs. ..



a) B BOBHUKHOBEHUH AJIEKTPUUECKOTO TOKA B MACCUBHBIX MPO- BOJTHUKAX
0) B HarpeBaHUU MPOBOIHUKA MPH MPOITYCKAHUHU IIIEKTPUIECKOTO TOKA
B) B HAMarHWYMBaHUH MPOBOJTHHUKA TP MPOIYCKAHUH TOKA

F) B BHITCCHCHUU HepeMeHHOI‘O TOKa Ha HOBerHOCTB HpOBOI[HI/IKa

19. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

BekTop 31eKTprudecKoro cMenieHus Ds TUDJICKTPUKE OTIPEICTIAETCS. . .
a) CBSI3AaHHBIMHU 3apsiIaMu
0) IUTIOSIMU B JTUDJICKTPUKE
B) CBOOOJHBIMH 3apsiiaMu
I') CYMMO# CBOOOJTHBIX U CBSI3aHHBIX 3apsiI0B
Tect- 3 OnTHKa
1.3apanue
OTMeThTE NPABUWIbHbIE OTBETHI:
SBnenus, KOTOpbie OOBIACHIIOTCS AUCTIEPCHEH CBETA:
a) oru0aHue CBETOM MPENATCTBUSA
0) OTpaXeHHE OT TPaHUIIBI pazjeia 2-X Cpej
B) Pa3Jj0KEHHUE CBETA B CIIEKTP IMOCIIC MPEIOMIICHUS
T') panyXHas OKpacka MbUIbHBIX ITy3bIpeit
n) pagyra
2. 3aganue
OTMeThTe NPAaBUJILHBINA OTBET:
Judpakmnus cBeta - 3T0:
a) 3aBUCUMOCTD TOKA3aTeJIsl MPETOMIICHHS BEIIECTBA OT YAaCTOThI
0) sIBJICHHE OTrMOAHMS BOJIHON IPETISATCTBUS
B) PE3YJIbTAT HAJIO)KEHUSI KOTE€PEHTHBIX BOJIH
T') pa3lIoKCHUE CBETA B CIIEKTP ITOCIIE MPEIOMIICHHUS
1) MPEUMYIIECTBEHHAs OPUEHTAIIUS TUIOCKOCTU KOJICOaHU CBETOBOM BOJIHBI
3. 3aganue
OTMeThTe NPaBUJILHBINA OTBET:
AOGCOTIOTHO YEPHOE TETIO - ITO:
a) a0COJIFOTHO TBEPJIOE TEJIO YEPHOTO IIBETA
6) uepnoe Teno npu 0 K
B) TEJI0, IOJIHOCTHIO MOMJIOMIAIOIIEe BUUMOE U3ITyUCHHE
T') TEJNO, OTPAKAIOIIEE BCE BUABI H3TYUCHHUS
1) TEJO, MOJTHOCTHIO MOTJIOMIAIOIIEE BCE BUABI M3ITYUCHUS
4. 3aganue
OTMeThTe NPaBUJILHBINA OTBET:
CrnekTpanbHasi JIOTHOCTh SHEPTETUUYECKON CBETUMOCTH Tella BhIpaxkaeTcs (hopmyInoi:

a R — dWJ}?fg—dV
) Ryp = st
6 A — dW&ETdv
) v,T — dw
v,v+dv
norJ

de,v+dv
B) R, = ~av

u3J

F) A — de,v+dv
v AWy v+dv

5. 3apanmue
OTMmeTbTE NPABUJIBHBIN OTBET:
Ilocne mnpoxokaeHus IUIACTUHKM 1 CBET NOJHOCTBIO TmoyisApu3oBaH. Ecim  yrom Mexay

HarnpasieHussMu OO u O'O' ¢ = 30°, To UHTeHCUBHOCTH J1 U Jo CBSI3aHBI COOTHOIIICHHEM. . .



Tn _)/::/,
‘O
a)J, = 211
0) /), = %
B)J, = N1
r)J, = ];1
6.3aganue

OTMeThTe NPABUWIbHbIE OTBETHI:

CKOpOCTh pacipoCTpaHEHUs HIIEKTPOMArHUTHOM BOJIHBI B BaKyyMe:

a) 0eCKOHEYHO OOJIbIIIast

6) 300 000 xm/c

B) yOBIBaeT 00paTHO MPOMOPIIMOHATLHO KBAIPATy PACCTOSHUS OT UCTOYHHUKA CBETA

r) 3000 xm/c

1) 3*108 m/c

7. 3aganne

OTMeThTe NPAaBUJILHBINA OTBET:

CBs3p  a0CONIOTHOTO IIOKa3aTeNisi MPEJOMIICHHS Cpeabl M €€ DJICKTPUYSCKOH W MarHUTHOM
MPOHUIIAEMOCTH BhIpaxkaeTcs (HopMyInoi:

a)yn =+eu

6)n:\/§

B)N=¢eu
-

ryn= .

8. 3ananue

OTMeTbTe NPaBUJIbLHBIN OTBET:

Jucnepcus csera — 3T0:

a) 3aBUCUMOCTb JUTMHBI BOJIHBI CBETa OT YaCTOThI

0) npsIMOJIMHEIHOE pacpoCTpaHEHHUE CBETa

B) 3aBUCHMOCTb ITOKa3aTeJsl MPeIOMIICHH BEIIeCTBa OT YaCTOTHI CBETa

T') 3aBUCHUMOCTb yIJIa IPEIOMJIEHUS JIy4a OT yIJla aJeHus

1) IpEeUMYIIeCTBEHHAs! OpUEHTALUs TNIOCKOCTH KoJleOaHUH CBETOBOW BOJIHBI
9. 3ananmue

OTMeTbTe NPaBUJIbLHBIN OTBET:

YcnoBue, HE0OX0IUMO 111 HAOMIOIeHUS TU(DPAKIINKU CBETA!

a) aMIUTUTY/a KoieOaHui JOJKHA OBITh MHOTO OOJIBIIIE Pa3MEPOB MPETATCTBHS
0) amunTyna KoieOaHuM J0KHA OBITH CPaBHUMA C pa3MepaMu MPEnsTCTBUS
B) JUTMHA BOJIHBI JI0JKHA OBITH CPAaBHUMA C pa3MepaMu MPensTCTBUSL

I') JUIMHA BOJIHBI JI0JKHA ObITh MHOTO OO0JIbIlIE Pa3MEPOB MPENATCTBUS

10. 3aganue

OTMeTbTe NpaBUJIbHbIE OTBETHI:

HenpepsIBHBIN CIIEKTP W3IIYy4EHUS AKOT:

a) TBep/ble BemecTna mpu temneparype 0 K< T <273 K

0) )KUJIKOCTH TIPH BBICOKOU TEMITepaType

B) TBEp/ble, )KUKUE U ra3000pa3Hble BelecTBa mpu temneparype 273 K



I') pacKaJIeHHbIE TBEP/bIE TeJla ¥ ra3bl PU BHICOKOM JIaBJICHUU
1) pacKaJICHHbIE Ta3bl PU HU3KOM JaBICHUHU
11. 3aganue
OTMeThTE NPABWIBHBIN OTBET:
Enunnna criekTpaibHOM NJI0THOCTU SHEPTETHYECKON CBETUMOCTH Ry, 7!
a) Jlx/m?
0) JIx/m
B) H/Mm?
r) H/™m
12.3aganue
OTMeThTE NPABWIBHBIN OTBET:
SIBnenue, KoTopoe 0OBACHSETCS MOJsIpU3aliel cBera:
a) orubaHue CBETOM NPENATCTBUS
0) paclieruieHre Iy4a Ha JBa, paCpOCTPAHSIOLIUXCS B PA3HbIX HAIIPABICHUSX
B) MIpEJIOMJICHHUE JTy4a
T') pa3joXKeHHe CBETa B CIIEKTP MOCIIE MPEIIOMIICHUS
n) pagyra
13. 3aganune
OTMeThTe NPAaBUJILHBINA OTBET:
[Ipu kakom yrie, mo 3akoHy Mamioca, MHTEHCUBHOCTh CBETa BBILIEAIIETO M3 aHamu3aropa Oyjaer
MaKCHUMAJIbHOM:
a) 60°
6) 30°
B) 0
r) 90°
14. 3aganue
OTMeThTE IPABUJIbHBIE OTBETHI:
DopMyIibl, OIIPEIETSIONINE ITTUHY CBETOBOM BOJIHBI A (C — CKOPOCTh BOJIHBI, | — MEPHO]] KOJICOAHMIA;
V — yacToTa Kosie0aHuii; N — Mmokas3arens NpeJOMIICHHS CPEbl):
a) A=cT
6) A=
C
B) A=cn
C
F) X—;C
) XZ;
15. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:
VYron nyya S Ha rpaHuiy pasnena cpen 1 u 2

M
S S’
! p
1 (24
2 0
N §"
a) o
0)i
B) B
r)i+p
1) o+i

16. 3aganue



OTMeThTe NPaBUJILHBINA OTBET:

CBoiicTBO cBeTa, 00BACHSIOIIEE TOy00il IBeT Heba:

a) TOTJIONIECHNE

0) paccesiHue

B) OTPaKECHUE

I') IPEJIOMIIEHNE

17. 3apanue

OTMeThbTe NPaBUILHbBIN OTBET:

YcnoBre MakcuMyMa MpH TU(GPaKIMK CBETOBBIX ITyYKOB Ha JU(PPAKIIMOHHON PEIIeTKE:

a)d sing = +(2m + 1)%, (m=0,12..)
0)d sing = +2mA, (m =1,2,...)
B)d sing = iZm%, (m=012..)

r)d sing = +(2m + 1)%, (m=12.)

18. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

JInHenyaThIid CIIEKTP U3JIy4ECHUS JAKOT:

a) ra3bl IPU HU3KOM JIaBIICHUU

0) TBepable BemecTBa pu Temreparype 0 K <T <273 K

B) TBEp/IbIC, XKHUJKHE U ra3000pa3HbIe BelecTBa mpu temieparype 273K

I') pacKaJICHHbIE TBEP/AbIE TeJIa U ra3bl IPU BHICOKOM JIaBJICHUU

1) )KUJAKOCTU IIPU BBICOKOU TeMIepaType

19. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

CBer, B KOTOpPOM KoOJIeOaHMSI CBETOBOI'O BEKTOpa MPOMCXOAAT B  ONPEIEICHHOM, HO
HEUCKIIFOUUTEIbHOM HallpaBJICHUH, HA3bIBACTCA:

a) HEIOJIIPU30BaHHBIM

0) YaCTUYHOIIOJISIPU30BAHHBIM

B) TUIOCKOMOJISIPU30BAHHBIM

') €CTeCTBEHHBIM

Tect — 4 AToMHas puU3UKa

1. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

HanpasneHnue ABM)XKEHHUS 3JIEKTPOHA OTIAud € COCTaBJIET C HalpaBiIeHMEM MaJarouero (GoroHa
yron 30°. UMnysnbc paccesHHOTO (POTOHA PaBEH. ..

a) V3P

6) 1,5V3P,

B) 0,5P,

r) 2+/3P,

2. 3ananne

OTMmeTbTE NPABUJIBHBIN OTBET:
CpenHee BpeMs )KU3HU paJIMOAKTUBHOTO SApa:
a) T=A

0) =2/ A

B)T=2 A

r)t=1/A



3. 3apanue
OTMeThbTE NPAaBUIbHBIN OTBET:
dopmyna Komnrona mjst paccesaus GoToHa:

2h . 6
a) Al = — sin—
mc 2

6) Al = —sin? 2
mc 92
B) Al= — sin-
NAi= 2t sin2 2
mc 2
4. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:
ITepuon nomypacnaga T, /, Beruncnsercs no Gpopmyie:

a) Tl:
2

TN

Inl
0) Tzl ==

B)T: = 222
2

5. 3ananue
OTMeThTE IPABUJIBHBIN OTBET:
®opmyna Punbepra:

v =K(5+5z)
o) v !
B)sz(l— l)

1
A
—
§J|H
|
e

m2
n m
1 1
Nv=K(:+)
n m
6. 3aganune
OTMeThTe NPAaBUJILHBINA OTBET:

3akon Kupxrodda Boipaxaercss Gopmynoii:

RV,T
a) 1, =
) v,T AT

2nv?
6) TU'T == o2 kT
B) Amax = b/T

_2nhv3 1

) Ty = 2 ghv/(k[)_1
7. 3ananme

OTMeThTe NPaBUJILHBINA OTBET:

[IpaBuno cmenienus A paJruoakTUBHOIO @ — pacnaja:
a) 7x = z4Y + e

6) 4X — 473y + 4He

B) 2x = 21V + ,le

NnX+a ->Y+>b

8. 3aganme

OTMeThTE NIPABWIBHBIN OTBET:

®opwmyna ne bpoiins:

a)p==
_bp
6)’1‘5
Bp=7
r)p=mc

9. 3aganue



OTMeThTe NPaBUJILHBINA OTBET:

3akoH cMmenieHus: BuHa Beipaxaercst GopMyInoit:

b

a) A ==
) max T

6 _ 2nhvd 1

) Ty = c2 ehv/(kT) _1
Rv,T

B) 1,7 = —

) Tor =
2nv?

r) Ty = = kT

10. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

HpaBI/IJ'IO CMCH_IeHI/IH paZnoaKkTUBHOTO -pacnaja:
a) 4X - 4237 + 3He

6) 2X - Z—"11Y + 1€

B) 4X - 473y

12X = 24V + e

11. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

CooTtHotieHue HeonpeaenéHHocTu I ei3zenoepra:
a)AxAp < h

0) AxAp = h

B) AxAp = h

r)AxAp =1

12. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

3akoH Panes — J[>xunHca Beipakaercs GOpMyIoi:

2
8) Tyr = - kT
6) Amax :R b/T
— o7
B) wr = Ao
r)R, = oT*
13. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

@DOTOH — 3TO YACTHIIA, ...

a) IBIDKYIIAsICS ¢ OOJIBIIION CKOPOCTHIO M 00JIa/1a01IIasi SHEPTUeH, He 3aBUCAIIECH OT MacChl
0) ABMKYyIIasicsl ¢ OOMBIION CKOPOCTHIO, Macca MOKOsI KOTOPOi paBHA HYITIO

B) JBMIKYIIASICS C OOJIBIION CKOPOCTHIO U 00J1ajaro1as MacCcoi, 3aBUCSIIEH OT CKOPOCTU JIBUYKEHUS
T') IBMKYIIASICS CO CKOPOCTHIO CBETA, Macca MOKOsl KOTOPOU paBHA HYITIO

14. 3ananue

OTMeTbTE NPaBUJIbHBIN OTBET:

HpaBI/IJ'IO CMemeHHs{ JUTSL paInOaKTUBHOTO -pacmaaa:

a) 2X - 473Y + 4He

6) 72X - Z+/11Y + —19

B) 72X = 7_ 1Y++1e

r) 42X = 423Y

15. 3ananue

OTMmeTbTE NPABUJIBHBIN OTBET:

VYpasuenune Lllpeaunrepa 1ist CTAIlMOHAPHOTO COCTOSIHUSA:

a)VY¥(X, Y, 2) +2—m [E+ Uy z)]|¥YXyz) =0
0)VY(X, Y, z) [E +U(x,y,2)|¥Y(xy,z) =0
B) V2P(X, y, Z) + [E Uxy 2)|¥Y(xyz) =0



N VX, Y, 2) - Z[E+Uxy, D]¥(xy,2) =0
16. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

@®opmyina [limaHka 11 CIEKTPAIBbHOM IUIOTHOCTH SHEPreTUYECKON CBETUMOCTH UMEET BUJL:
2mh3 1

a) Ty = o2 ehv/(k_q1
2mv?

0)ryr = = kT
Ryt

B) T, = —

) v,T Ay

) Apax = DIT

17. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

Cumpon X B peakuun 2N + $He — 170 + X ects:

a) ip

0) in

B) 1H

r) _de

18. 3aganune

OTMeThTe MPAaBUJILHBINA OTBET:

Yacrora manydenns 3-10° T'm. 3a 1 ¢ mcToynwk m3mydeHus momHOCThIO 40 BT mcmyckaer ...
($OTOHOB.

a) 1,0 - 107

6)2,0- 1017

B) 2,0 - 10%°

r) 1,0 - 102°

19. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

CumBon X B peakuuu ;Be + %He - 12C + X ects:

a) ip

0) in

B) 1H

r) e

20. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

CranmonapHoe ypaBHenue llIpenunrepa ass 3JeKTpoHa B BOAOPOIOTIOJ00HOM aTOME UMEET BU:

h? 9
a) -%A\;HU(X, Y, Z, )y = |ha—qtJ

W2, . Ay
6) -%A\V = Ih;

2,2
2m mw=x
B)A\V‘l‘hz—(E— 20 )\V:O
2m Ze?
F) A\V + hZ_(E - 411'801') V= 0

Bonpocsl npoMesKyTOYHOr0 KOHTPOJIsI
Bomnpocsl k 3x3ameny (1 cemectp)
1. ®duzuka, ee onpeneneHue, NpeaIMeT U3y4eHUS 1 OCHOBHBIE TIOHSATHSL.
2. Marepus u ee BUIbI, Crioco0 CyIIeCTBOBAHUS MaTePUH. JHEPTHSL.
3. MexaHuka, pa3jienabl MEXaHUKH, MEXaHu4yeckoe JABIKeHHe. OmnpenencHue MeXaHW4ecKon
CUCTEMBbI, 3aMKHYTasl (M30JIMpOBaHHAs) MEXaHUYECKasl CHUCTEMA.
4. Cuctema oTcueTa U cuctema koopauHart. [loHsTHE MaTepHaTbHON TOUKH.



5. OmpeneneHre BEKTOpa, MPOCTEHIIHME anredpandeckue Oomepardd ¢ BEKTOpaMH, CIUHUYHBIN
BekTop. ba3ucHble equHUYHbBIC BEKTOPHI |, J, K U cucTtema koopauHar.

6. Pannyc-BekTop I, BEKTOp IepeMeleHust Ar, BEKTOp MIHOBEHHOH CKOpOCTH V.

7. BekTOp yCKOpEeHMs, HOpMaJlbHas COCTaBIISIIOIIAsl 8p W TAHI€HLMAJIbHAs COCTABIAIOLIAS d
BEKTOPA YCKOPEHHUSI.

8. OmnpeneneHue Moyl BEKTOpa YCKOPEHHUS.

9. IlyTh S Ipu IPOM3BOJIBHOM JBIKEHHH MaTepHalbHOU TOUKH. [ paduyeckoe n3o0paxeHre myTH S
(kak momane (urypsl Ha rpaduke, OTpa)karolleM 3aBHUCUMOCTb CKOPOCTM V OT BpeMeHu t) mpu
IIPOU3BOJIBHOM JBM)KEHUU MaTEpUaIbHOW TOYKHU.

10. B xakoMm city4ae yroja MO>KHO cUMTaTh BekTopoM? [IpuBecTu pucCyHOK.

11. BekTop YriaoBOi CKOPOCTH ® M BEKTOP yIJIOBOTO yCKOpeHUs [3.

12. CBs3p MEXIy JMHEHHON CKOPOCTBIO V M YIJIOBOH CKOPOCTHIO (.

13. CBsI3b MeX/1y TAHT€HIMAJIBHON COCTABIISAIOLIEH YCKOPEHUS d, W YIJIOBBIM YCKOpEHHEM [3.

14. NnepumanpHas cucrema orcdyera U 1-biii 3akoH HbroToHa.

15. Onpenenenue cuiibl, IpaBuiIo ciaoxeHus cui. [Ipusectu mpumep.

16. Bropoii 3akoH Hpl0TOHA M TpaHUIBl €TO0 TPUMEHEHHUSI.

17. Tpetwuii 3akoH Hpr0TOHA U €ro CBsA3b C 3aKOHOM COXPaHEHUS UMITyJIbca

18. PaboTa cuibl, onpesielieHne KHHETUIECKON SHEPTHH; MOTeHIMabHast sHeprus. [Ipumepsr.

19. 3akoH coxpaHEHHs SHEPTUU

20. A6comotHO TBepoe Teino. [locTynaTensHoe M BpamaTeIbHOE ABMKEHHS TBEPIOTO Tela.

21. LlenTp MHEPLMHU TBEPJOrO TeJa, ypaBHEHUE ABHIKEHHS LIEHTPA HHEPLIUU.

22. MOMEHT CWJIbl M HAIIPAaBJICHUE BEKTOPa MOMEHTa CHIIBL.

23. MOMEHT MHEpLUHU MaTepUaIbHON TOUKU U CUCTEMbl MaTepUalIbHBIX TOYEK.

24. MOMEHT MHEPLIMH CILIOUTHOTO TeJa Ha MPUMEepe IMIIMH/pA.

25. OCHOBHOM 3aKOH JAMHAMHMKHU BpallaTeIbHOIO IBMXKEHUS IJI Tesla ¢ (PUKCHUPOBAHHOW OCHIO
BpallleHus. Y CJIOBUE PaBHOBECHUS TBEPJOTO Teja

26. MOMEHT uMIy/bca ¥ 3aKOH COXPAaHEHHs] MOMEHTa HMMITYJIbCA.

27. CpaBHEHHE JABIKEHHSI TBEPJIOTO TEJA C JBM)KEHUEM MaTepHAIbHONW TOYKH.

28. [IpyHLIMI OTHOCUTEIBHOCTH B MeXaHUKe. [locTynaTsl TEOpUH OTHOCUTENBHOCTH.

29. CnieicTBUS TEOPUU OTHOCUTETHHOCTH. B3aMMOCBSI3b MacChl M DHEPTUH.

30. CraTtucTuyeckuii ¥ TePMOAMHAMUYECKUIN METO bl M3yUYEHHUH CBOMCTB BellleCTBa.

31. MonekynspHO-KHHETHYECKasi Teopust razoB. OcHOBHbIE ToOHATHS. OmpenercHrue HACaTbHOTO
rasa

32. [laBnenue, TeMmepaTypa, BHyTPEHHSSI SHEPTHs WACATHHOTO ra3a ¢ TOUYKH 3PEHUS MOJICKYIISIPHO-
KMHETUYECKOU Teopun

33. YpaBHeHUE COCTOSIHHSI HJICATBHOTO Ta3a, ypaBHeHHe Kianeiipona — MeneneeBa

34. ®u3nveckuil CMbICI YHUBEPCAIBbHOM ra30BOM MOCTOSHHOM.

35. OCHOBHBIEC TOHATHUS TEPMOAMHAMUKH (TEJO, TETIOTA, IPOLIECC U T [T )

36. [lepBbIil 1 BTOPO# 3aKOHBI TEPMOAMHAMUKU

37. ukel, paboTa 3a UK.

38. Huxn Kapuo u KII/] nneanbHON TEMIOBOM MalTUHBIL.

39.Kak ompenensiercst TOYCUHBIH SJICKTPUUCCKUAN 3apsi U KaKOBBI €ro CBOicTBa?

40.CpopmynupoBath 3akoH KysoHa B BEKTOpHOM BUjI€, IPUBECTH IPUMED €ro MPUMEHEHUSI.

41.J1atb onpeenenre 3JIeKTPUIECKOro MO U BEKTOPa HAPSKEHHOCTH JIEKTPUYECKOTO TTOJIS.

42 Kak  ompenessitoTCs CUJIOBblE JMHHM BEKTOpAa HANPSIKEHHOCTH JJIEKTPHUYECKOTo TIoJis?
N3006pa3uTh 31EKTPHUECKOE TOJIE, CO3/1aBAEMOE CHCTEMOH IBYX Pa3HOMMEHHBIX 3apsi/oB

43.ChopMynrpoBaTh MPUHIIAII CYTIEPIIO3UIIUH IIEKTPUIECKOTO OIS U MPOMILTFOCTPHUPOBATH €T0 Ha
KOHKPETHOM TIPUMEPE.

44 Kak ompenensieTcs BEKTOp MHAYKIHMU 3JIEKTPUYECKOTO TOJS M MOTOK JaHHOTO BEKTOpa 4epes
IIOBEPXHOCTH?

45.ChopmynupoBat  TeopeMmy Octporpaackoro-l'aycca  nmims  SJIEKTPUYECKOTO MO U
IIPOUJUIIOCTPUPOBATH €€ Ha KOHKPETHOM IIPUMEPE.



46./laTe onpeneneHue MOTCHIIMAIA U PA3HOCTH TIOTCHIIHAJIOB.

47.Y10 Takoe SKBUNOTEHIMAIbHAs MOBepXHOCTh? KakoBa ee (hopma 7151 TOUEUHOTO HIIEKTPUIECKOTO
3apsiga’?

48.Kax cBsi3aHbI MEXy COOO0M HAPSHKEHHOCTD JIEKTPUYECKOTO TOJIS M MOTEHIIUAN HJIEKTPHYECKOTO
noJist?

49.YT0 TaKoe IMEKTPHUUECKUI JHUIONb U KaK OH ce0sl BEJET, €CIH €ro MOMECTUTh B DIIEKTPUYECKOE
nosie?

50.Kak npoucxoauT moispusanus qudiekrpuka? Kakoil BeTHUnHOM ee MOKHO 0XapaKTepHu30BaTh?

51.Yemy paBHa HaNpsHKEHHOCTb 3JIEKTPUYECKOIrO IOJsI BHYTPU MPOBOJHHKA, MOMEHIEHHOTO BO
BHEIIIHEE 3JIEKTPOCTATHUECKOE T0JIe?

52.Kak onpenensiercs aJIeKTpUYEcKoe MoJie BHYTpH BeriecTa?

53.DHeprus MEeKTPUYECKOT0 OIS, 3alIACEHHOTO B IIIOCKOM KOH/IEHCATOPE.

54.0Onpenenenue aiekTpudeckoro Toka. Cuia Toka U MI0THOCTh TOKA.

55.3akon Oma u 3akoH Jxoynsa-JIenna B nokanbHOM Gopme.

56.3akonbl Kupxroda u ux npuMeHeHue K pacyeTy XapaKTepUCTHK JBYXKOHTYPHOU 3JIEKTPHUUECKON
LENU OCTOSIHHOT'O TOKa.

57.ChopmynupoBaTh 3aKk0OH AMIepa AJisi B3aUMOJICHCTBUS 3JIEMEHTOB TOKA U MPOUJUTIOCTPUPOBATH
€ro Ha KOHKPETHOM IIpUMEDE.

58.Jate ompeneneHue 3akoHa buo-CaBapa-Jlamnaca u moka3aTh €ro IpUMEHEHHE Ha KOHKPETHOM
npumMepe.

59./laTh onpezeneHue 3aKOHa JIEKTPOMArHUTHON UHTYKITHH.

60.Uto Takoe siBIIeHHE CAMOWHAYKIIUN U KaK BBOJAUTCS HHIYKTUBHOCTH L?

61.3anucate ypaBHeHHs MakcBeijia B MHTETPabHOM (popme, KOTOpbIE BBHIPAKAIOT CBA3H MEXKAY
JIEKTPUYECKUM M MAarHUTHBIM IIOJIEM.

62.3anucaTe ypaBHeHHME MakcBemsia B HUHTErpaibHON (opMe, B KOTOPOM OTpaxaeTrcs (axT
CYLIECTBOBAHMSI SJIEKTPUUECKUX 3apPsII0B.

63.3anmucate ypaBHeHHe MakcBelia B UHTErpaibHOM  (opme, B KOTOPOM OTpaxaercs (akT
OTCYTCTBHSI MATHUTHBIX 3apsI/I0B.

64.Kax ornpenenuTs 3JeKTpU4ecKoe (WM MarHUTHOE) MOJIe JUIS MII0CKOM 3JI€KTPOMAarHUTHONW BOJIHBI
B JJAHHOM TOYKE IPOCTPAHCTBA U B IaHHBII MOMEHT BpeMEHU?

65.IlepemenHbIi dnekTpuyeckuil Tok. [ToHATHE U OCHOBHBIE XapaKTEPUCTHKH.

Bonpocs! k 3k3ameny (2 cemectp)

Bunpl konebanunii; rapMoHNYECKHE KOJeOaHUs U UX OCHOBHBIE XapaKTEPUCTHKHU.
Crnoxenue konebaHuil; NpUMEHEHNE METO/]a BEKTOPHBIX AUArpaMM.
MaremaTnueckuii MasiTHUK U ypaBHEHHE €ro KojeOaHui.
dusnuecKkuil MasTHUK M ypaBHEHHE €ro KojaeOaHHi.
Bunbl BOIH M OCOOEHHOCTHM MX PpacHpOCTPAHEHHS B PA3JIMYHBIX CpeAax; IONEpEeYHble U
IIPOJIOJIbHBIE BOJIHBI.

6. BomHOBOE ypaBHEHHE U €T0 PEIICHHE B BUIC YPAaBHEHHS BOJIHBI.

7. Kak omnpenensercst cBeToBasi BOJIHA C TOUKU 3pEHHUs SJIEKTPOMAarHuTHOM Teopun Makcsena?

8. KakoB ¢u3ndeckuii CMBICT CBETOBOTO BEKTOpa?

9. JlaTh MOHATHE KOT€PEHTHOTO HCTOUYHUKA CBETA.

10. Kak ompenensiercst siBieHne uHTepdepennnu cera? [IpuBectn mpumep WHTEpPEpEHIMA IS
JIByX KOT'€pEHTHBIX HICTOYHUKOB.

11. OmnpenenuTh ycioBUsS MaKCUMyMa U MUHUMYyMa UHTEephEPEHIINN.

12. Kak ompenensercss sBieHHE TUGPAKIMM CBETa M YE€M OHO OTJIMYAETCS OT SIBJICHUS
uHTepdepeHumn?

13. Ilpunmun Itoiirenca-dpeHens U ero coaepkaHue.

14. 3oubl OpeHens u ux NpUMEHEHUE Ui pacueTa UHTEHCUBHOCTH CBETa B SIBJICHUH TU(PaKIUU.

15. Tudpaxius cBera Ha OJTHOMU ILIEIH.

16. udpaxmus cBera Ha cucTeMe meneil; TnppakImoOHHAas perIeTKa U € XapaKTePUCTHKH.

akrownE



17.
18.
19.

Kak onpenensiercs siBjieHHe NOJISIpU3alMKU CBETA?
qu OTJIMYACTCA eCTeCTBCHHBIﬁ CBCT OT HJIOCKOHOJISIpI/BOBaHHOFO CBeTa?
CrokeHue JBYX TUIOCKOIOISPH30BAHHBIX BOJIH, HMMEIONIMX B3aUMHO MEPIEHANKYJISIPHBIC

IJIOCKOCTH ITOJIAPpU3aAlI .

20.
21.
22.
23.
24,
25.
26.
27.
28.

Kpyrosas u a;mmnTudeckas noysipu3anusi.

[Tonsipu3anus cBeTa Npu OTPaKEHUU U NMPEIOMIIEHUH; 3aKOH bprocrepa.

DU3NYECKUI CMBICI CIIEKTPaIbHOTO pasiioxkeHus. Teopema Dypre.

[IpencraBieHre MOHOXPOMATUYECKHX BOJH B KOMIUIEKCHOM IIIOCKOCTH; popmyIa Ditnepa.

Psan ®ypre u unterpan Oypoe.

IIpumenenue pasnoxenuss Oypbe K IPOCTEUIINM CBETOBBIM U JJIEKTPUYECKUM CUTHAJIAM.
OrnpezenieHne TEIJIOBOTO M3JIYy4YEHUS U €ro XapaKTepUCTUKH.

UTo Takoe «MCITyCKaTelIbHAsi CIOCOOHOCTH» I, aOCOIIOTHO YepHOro Tema?
«JHepreTuyeckas CBETUMOCTb» R, aOCOIIOTHO UYEPHOrO Tela U €€ CBA3b C «UCIYCKATeIbHOU

CIIOCOOHOCTBIO» I,

29.
30.
31.
32.

Teaa?

33.
34.
35.
36.
37.

Jlatb onpenenenue abCOMIOTHO YEPHOTO TeJla C TOUKU 3peHus 3akoHa Kupxroda.

3akon Credana - bonpliMaHa u31y4eHHst a0COIOTHO YEPHOTO Tela.

3akoHbl BuHa u3irydeHust abCOMIOTHO YEPHOTO Tela.

B yem cytb runotessl [Inanka, BBeJIeHHOW UM MIpU OMHCAHUU M3Ty4eHHUS aOCOIIOTHO YEPHOTO

ITocrynarel bopa B Mogenn atoma Boxopoaa.

®opmyna bansmepa 1 criekTpa U3JIydeHHs aTOMa BOJOPOAa.

KakoB cMbicn nensix uucea m, n B ¢popmyine banemepa ¢ Toukn 3penus reopuu bopa?
OnpezneneHue KOPIyCKYJISAPHO - BOJIHOBOIO Ayalli3Ma MaT€pHH.

CootHomenus ne bpoins, cBA3bIBaOIINE KOPIYCKYJIIPHBIE U BOJIHOBBIE CBOMCTBA MAaTE€pPUH, U

UX COZIep KaHUE.

38.
39.
40.
41.
42.

JlmiHa BOJIHBI i€ bpOWIIst 1151 3JIEKTpOHA.

Wmeet nu ¢pusudeckuii cMbici BomHoBas ¢ynkuus ‘P(X,y,z,t)?

CyliecTByeT Jd NOHATHE «KJIACCHUYECKOW TPAeKTOpPHM» B KBAHTOBOW MEXaHUKE?

Kaxkue mpeanonoxeHust mo3BOJIMIN «yTraaaThy sBHBIM BUA ypaBHeHus Llpenunrepa?

Kakyto wuHbopMannio o0 MHKPOCKOMUYECKOW CHUCTEME MOXKHO TONYyYUTh W3 YpaBHEHHS

[penunrepa?

43.
44,
45,

Crpoenue aTomHoOro siapa. Monenu siapa.
S nepHble peakuuu. ParnoakTUBHBIEC PEBPAILICHUS AIED.
Peakuus spepHoro nenenus. Llennas peakuus geneHus.

IIkaabl OleHKH 00pa30BaTeIbHbIX JOCTHXKEHHU I

Baunbl Ouenka TpebGoBanus kK 3HAHUAM

(pedTUHroBOM IK3aMeHAa
OLIEHKN)

90-100

«OMIAUYHON OreHKa «OTIMYHO» BBICTABIISETCS CTYAEHTY, €CIIH OH TIIyOOKO M MPOYHO
YCBOMJI MPOTPaMMHBIA MaTepuasl, MCUEpNbIBAIOIIE, IOCIIEI0BATEIbHO,
4ETKO M JIOTMYECKH CTPOMHO €ro M3JaraeT, yMeeT TECHO YBA3bIBATH
TEOPUIO C MPAKTUKOH, CBOOOIHO CHpaBisieTcs ¢ 3ajadyaMu, BOIIPOCAMU U
JpYrUMU BHUJAMH TPUMEHEHUS 3HAHUM, NpUYEM HE 3aTpyIHSETCA C
OTBETOM IIPHU BUJIOM3MEHEHUU 3aJaHHi, UCIIOJIb3YeT B OTBETE MaTepHal
MOHOTpaUUecKol JUTEpaTyphbl, MPaBUILHO OOOCHOBBIBAET IMPHHATOE
pelieHue, BIaJeeT Pa3HOCTOPOHHMMHU HaBbIKAMH U [pHEMaMH
BBITIOJIHEHUS IPAKTUYECKUX 3a]1a4.

3anucbiBaeT  pacyeTHble  (QopMyiabl, OOBSACHSET HMX  3Ha4YeHHeE,
IIEPEUUCIIAET  OCHOBHBIE  3aKOHBI, 3alUCBIBAET MaTEMaTHUYECKHE
BBIPQXKEHHS] OCHOBHBIX 3aKOHOB.

70-89

«XOPOULO» OHCHK& «XOpOHIO» BBICTABJIACTCA CTYACHTY, CCJIM OH TBEPAO 3HACT




Marcepuajl, rpaMOTHO HW TIO0 CYHIECTBY H3JIaract ¢€ro, HC JOIyCKad
CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, NPABUJIBHO ITPUMCHSACT
TECOPCTUUCCKHUE IIOJTOXKCHUA IIPHU PCHICHUN IIPAaKTHYCCKHUX BOIIPOCOB M
3aJa4, BJIaaccT HCO6XOI[I/IMBIMI/I HaBbIKaAMU U TPUCMAMM X BBIIIOJIHCHUS.

60-69 «y0081€me0- OreHKa «yOBIETBOPUTEIBHO» BBICTABIISICTCS CTYJICHTY, €CIH OH UMEET
PUMETbHOY 3HAHHUS TOJILKO OCHOBHOIO Marepualia, HO HE YCBOWJ €ro Jeraiyei,
JIONYCKAaeT HETOYHOCTH, HEJIOCTATOYHO IMPaBUIIbHBIC (OPMYIHPOBKH,
HApyIICHUs] ~ JIOTMYECKOW  IMOCIEJ0BAaTeIbHOCTH B M3JIOXKECHUHU
POrPaMMHOTO MaTepHalia, UCIBITBIBACT 3aTPYTHCHHS MIPU BBITOJHCHUN
NPaKTHYECKHUX padoT.

0-59 «Heyooee- OneHka «HEyIOBJIETBOPUTEIBHO)» BBICTABIIAETCS CTYAEHTY, KOTOPBIA HE
meopumenvbHo» | 3HaCT 3HAYUTEIFHOM YacTH NPOrPAMMHOTO MaTepuana, JOMyCKaeT
CYIIECTBEHHBIC OINMOKH, HEYBEPEHHO, C OOJBLIMMH 3aTPyIHCHUSIMU
BBINIOJIHSET ~ INpakTU4eckue  paborel. Kak  mpaBmino, — oueHka
«HEYIIOBIICTBOPUTEIBHO» CTAaBUTCA CTYACHTaM, KOTOpbIE HE MOTYT
OPOJODKUTE ~ OOydeHne  Oe3  JONOJHUTENBHBIX  3aHATHA  TI0
COOTBETCTBYIOLIEH TUCIUILIIMHE.

Tadauna aj19 aHAJIH3a COOTBETCTBHSA U B3aMMHOIO MnepecueTa OUCHOK B PAa3/IMYHBIX HIKAJAX

Cymma Ounenka no 4-x 3auer Ouenka pazams
oas10B 0aIbHOI IIKaJTe (ECTS) paiat

90 -100 5 (OTIMYHO) A OTJINYHO

85 -89 B OYEeHb XOPOIIO
75 -84 4 (xopo1wo) C XOPOIIO

3a4TEHO
70-74
D YIOBJIETBOPUTEILHO

65-69 3 (y1OBIETBOPHUTEIIBHO)

60 — 64 A p E TIOCPEICTBCHHO
Hwuxe 60 2 (HeyOBIETBOPUTEIHHO) HE 3a4TEHO F HEYZOBJIETBOPUTEIBHO

Crynent, nomyuuBmmii meHee 60% OT MakcUMalbHOrO Oaijma 3a pasluen JAUCIHUIUIMHBL WIIH
MPOMEKYTOUHYIO aTTeCTAIMIO, CYMTACTCS HEATTECTOBAHHBIM 1O JAHHOW AMCIUTIIHHE.

YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHre Y4eOHOM U CIMILIMHBI
OcHoBHas nuTeparypa:

1. Casembe U.B. Kypc obmeit ¢usuxu. B 3-x tr. T.1. Mexanuka. MonekymspHas Qusmka.
VYyebHoe  mocobOue.-11-e  wu3m. M.: "Jlaus". - 20109. - 432c. Pexxum  gocryma:
https://e.lanbook.com/reader/book/113944/#1

2. CasenmpeB U.B. Kypc obmieit ¢pusuku. B 3-x tr. T.2. DnekTpuyecTBO U MarHeTu3M. BOIHEL
Onruka. YuyebHoe rmocobue.-11-e U311, M.:"J1anp".-2019.-496¢. Pexxum JIOCTYTIA:
https://e.lanbook.com/reader/book/113945/#1

3. CasenbeB U.B. Kypc oOmieii ¢pusuku. B 5-u 11. Tom 4. Bonuel. Ontuka. YyeOHoe nocoOue.-5-¢
u3g. .."Jlanp".-2011.-256¢. Pexxum noctyna: https://e.lanbook.com/reader/book/707/#1

4. CasenveB U.B. Kypc oOmeit ¢usuku. B 3-x 1. T.3. KBanTtoBas ontuka. ATomHas (¢u3MKa.
dusmuka TBeproro Ttena. YueOHoe mnocobue.-10-e  wm3a. M.:"Jlawp".-2019.-496¢c. Pexxum poctyna:
https://e.lanbook.com/reader/book/123463/#1

CagenbeB 1.B. COopHHK BOIpOCOB M 3aj1ad mo obmei ¢usuke. 6-e wu3n. crep.M.:"Jlanp".-2019.-
292c. Pexxum poctyma: https://e.lanbook.com/reader/book/125441/#1

5. Kysnenos C.U. Kypc ¢usuku ¢ npumepamu pemeHus 3anad. Yacts |. MexaHuka u MoneKymnspHast
¢usnka. Tepmogunamuka: YueOHoe nocodue / mox pen. B.B. Jlapuonosa.- 3-e uza. nepepad. u jor.- CII0.:
WznarensctBo «Jlaub», 2014.-464c¢. Pexxum nocryna: https://e.lanbook.com/reader/book/42189/#2
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6. Kysuenos C.U. Kypc ¢usukm ¢ npumepamu pemienus 3amad. Yacte |l. DnextpuyectBo u
maraetu3M. Konebanwus u BoHbL: Yd4eOHOe ocobue / mon pea. nmpod. B.B. Jlapuonosa.- 4-¢ uzn. nepepad.

u JOII.- CIIo.: U3 narenncTBO «JIaHbY, 2014. - 416¢. Pexum JlocTyna:
https://e.lanbook.com/reader/book/53682/#1
7. Kysueno C.M. Kypc ¢usmku ¢ npumepamu pemenus 3anad. Yacte |ll. Onrtuka. OcHOBBI

aTOMHON ()M3MKU U KBAaHTOBOM MexaHukH. Du3WKa aTOMHOTO SApa W SJIEMEHTApHBIX YacTHIl: Y4eOHOe
nocobue / mox pea. nmpod. B.B. Jlapuonosa.- 4-¢ uza. mepepad. u gon.- CII6.: M3gatenbctBo «JlaHby,
2015.-336¢. Pexxum mocryma: https://e.lanbook.com/reader/book/53685/#1

JononuurenpHas IuTeparypa:

8. MHponmos U.E. 3agaun mo obmiel ¢usuke: yuebHoe nocodbue mns By3oB/ E.M.Mpomnos.-9-e uzm.-
Mockaa: bunowm. JlaGopaTtopus 3HAHUM, 2014.-432c. Pexum JIOCTyma:
https://e.lanbook.com/reader/book/94101/#1

9. Axkcenosa E.H. O6mas ¢usuka. Mexannka (rmaBsl Kypea): yueoHoe nocooue / E.H. Axcenosa. —
2-e  wm3n.,, wucnp. — Cankr- Ilerepoypr: Jlams, 2018. — 128 c¢. Pexum pocryma:
https://e.lanbook.com/reader/book/103056/#1

10. AkcenoBa E.H. OOmas d¢usuka.TepmoauHaMuka W MoOJIeKyisipHass (u3uka (IJIaBel Kypca):
yuebHoe mocobue / E.H. AkcenoBa. — 2-e u3a., ucmp. — Cankr- IlerepOypr: Jlanp, 2018. — 72 c. Pexum
noctyna: https://e.lanbook.com/reader/book/103058/#1

11. AkcenoBa E.H. O0mas ¢u3uka. D1eKTpUYecTBO U MarHeTusM (TiaaBbl Kypca): yueOHoe mocodue /
E.H. AxcenoBa. — 2-¢ wusn., ucnp. — Cankt-IlerepOypr: Jlams, 2018. — 112 c¢. Pexum pocryma:
https://e.lanbook.com/reader/book/103059/#1.

12. AkcenoBa E.H. O6mas ¢usuka. Konebanust u BoimHBI (T71aBbl Kypca): yaeOHoe mocobue / E.H.
AkceHoBa. — 2-e wusn., uchp. — Cankr- IlerepOypr: Jlamb, 2018. — 72 c. Pexum nocryna:
https://e.lanbook.com/reader/book/103055/#1

13. AkcenoBa E.H. O6mas ¢usuka. OnTuka (riaBsl Kypea): yuebnoe nocodue / E.H. Akcenosa. — 2-¢
u3n.,, ucnp. —  Cankr-  Ilerep6ypr:  Jlamp, 2018. - 76 c¢. Pexum  pocryna:
https://e.lanbook.com/reader/book/103057/#1

14. Cusyxwun, /. B. O6muii kypc ¢pusuku: Yued. mocodue: anst CTyd. PU3NIECKUX CIel.By30B. B 5 -
i T. T.1. Mexanuka / 1. B. CuByxuH. - 6 e u3na., crepeot. - M.: ®uszmarnur, 2017. - 560c. Pexxum nocryna:
https://e.lanbook.com/reader/book/2313/#1

15. CuByxwun, JI. B. O0mmii kypc ¢puzuku: Yuebd. mocodbue ais cTyd. GU3NYEeCKUX Crel.By3oB. B 5 -
™ T. T.2. Tepmonunamuka u MonekymnsipHas ¢usuka / JI. B. CuByxuH. - 6 e usn., crepeotun. - M.:
dusmatiut, 2014. -544 c. Pexxum nocryma: https://e.lanbook.com/reader/book/2316/#1

16. CusyxwuH, JI. B. O0mmii kypc ¢pusuku: Yued. mocodue A CTyA. GU3NIeCKUX CIel.By30B. B 5 -
1 T. T.3. DnexrpuyectBo/ JI. B. CuByxuH. - 6 e u3z., crepeorun. - M.: duzmarnut, 2015. - 656¢. Pexxum
noctyna: https://e.lanbook.com/reader/book/72015/#1

17. CuByxwun, JI. B. O0mmii kypc ¢puzuku: Yued. mocodbue ais cTyd. GU3NYEeCKUX CHel.By3oB. B 5 -
™ T. T.4. Ontuka / JI. B. CuByxuHn. - 63e usa., crepeorun. - M.: @uszmarnur, 2013. -792 c. Pexum
nocryna: https://e.lanbook.com/reader/book/2314/#1

Metoauyeckue ykasaHus Il 00y4alOUMXCH M0 OCBOCHUIO JUCHUILINHBI (MOLYJIs1)

18. PepokakoBa O.I1. OmnpeneneHue CKOpPOCTH IyJId MHPU TMOMOIIM OalIMCTUYECKOTO MasTHUKA.
Mertonuyeckue yka3aHHs K BBIIOJIHEHHIO JabopaTopHOl paboThl MO (U3MKE g CTYJEHTOB BCEX
cneuuanbHocTel u popm o0ydenus.- MUDU: Konunpunrep BUTHU, 2015.-16¢.

19. TMoaropuoB A.A. M3ydyeHHe OCHOBHOTO 3aKOHA BpallaTeIbHOTO JBIDKECHHUSA. MeETOTUYecKue
yKa3aHHUs K BBIOJHEHHIO JaOOpaTOpHOM paboThl MO (u3MKe Uid CTYAeHTOB creuuansHoctd 190109,
TEXHUUYECKUX HarpasjieHuil Bcex ¢popm oOyuenus.- MUDOU: Konunpunrep BUTHU, 2016.-24c.

20. bynaBuna E.JI. ®usnueckuii MasTHUK. MeToanYeckne yKa3aHHs K BBIIIOJHEHUIO Ja00OpaTOpHOM
paboTel Mo (u3MKe Ui CTYIEHTOB Bcex creuuaibHocTed u (opm oOydenus.- MUDU: Konunpunrep
BUTH, 2015.-16c.

21. Bymrynkun H.U., Hukudopor B.B. M3ydenne TepMOaMHaMUYECKAX CBOWCTB BO3/IyXa Ha OCHOBE
onpenenenusi Cp/Cy . MeToauueckue yka3aHHs K BBIIOJHEHHIO Ja0OpaTOpHO paboTsl MO (u3MKe s
CTYJEHTOB Bcex crnennanbHocTel Beex popm obyuenus.- MUDU: Konunpuntep BUTHU, 2015.-16c¢.
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22. JleonoB II.B., Hukudopo B.B. OnpeneneHue €MKOCTH KOHIEHCATOPOB MPH IOMOIIM MOCTa
Cortu. Metoauueckue yka3zaHUs K BBINOJHEHUIO JabopaTOpHOM palboThl Mo (M3MKE A CTYJCHTOB
TEXHUYECKUX CHEIUaIbHOCTeH M HampaBlieHHid Bcex (opm oOydenus.- MUDU: Komunpuarep BUTH,
2013.-18c.

23. CamconoB A.B. OmpexneneHne ropu30HTAIBHOW COCTAaBISIONICH HANPSHKEHHOCTH MAarHUTHOTO
nois 3emud. MeTtonndeckre yKa3zaHHs K BBITOJHEHHIO JJAOOPaTOPHOM pabOThl MO (PU3HMKE ISl CTYIEHTOB
TEXHUYECKUX CHEIUaIbHOCTeH M HampaBlieHHid Bcex (opm oOydenus.- MUDU: Komunpuarep BUTH,
2013.- 20c.

24. MumenkoBa T.H. MHaykTuBHOCTH KaTymiku. MeTOAWYECKHE YKa3aHUS K BBINOJTHEHHUIO
nabopaTopHOil paboOThl MO (U3MKE IS CTYIECHTOB TEXHUYECKHX CHEIMATbHOCTEH M HANpaBICHUH BCeX
dbopm o6yuenus.- MUDU: Konunpuarep BUTU, 2015.-20c.

25. Huxudopor B.B., [lonropuoB A.A. HccrnenoBanue 3aTyxaromux KojieOaHUH B KOJIeOaTEIbHOM
KOHTYpe IIpU MoMoLIH ocuuiorpagda. Meronndyeckre yka3aHus K BbIITOJIHEHHIO J1a00paTopHOH paboThl MO
¢u3uKe AN CTYAEHTOB TEXHUYECKHX CIIELUAIbHOCTEH M HampaBiieHHi Bcex (opm oOyuenus.- MUDU:
Komunpuntep BUTHU, 2015.- 24c.

26. Jleonos I1.B., Hukudopos B.B. Beraucienue cpeaneii JymHb ¢CBOOOTHOTO podera MOJIeKyJI ra3a
Ho BelIMYMHE KOo3(pPULMEeHTa IUHAMUYECKOH BI3KOCTH. MeTOJUuYecKue YyKa3aHUsl K BBIIOJHEHUIO
7abopaTopHOil paboOThl MO (U3MKE IS CTYICHTOB TEXHWYECKHX CHEIMATbHOCTEH M HANpaBICHUH BCeX
dopm obOyuenus.- MUDU: Konunpunrep BUTH, 2014.-20c.

27. bynaBuna E.JI. Yckopenue cBoOomHOro mageHus. MeETOOMUYECKHE YKa3aHHWA K BBIMOJHEHHIO
n1abopaTopHOil paboThl MO (U3UKE [UId CTYJEHTOB TEXHHYECKMX CHEIMalTbHOCTEH M HampaBlIeHUH Bcex
dopm obyuenus.- MUDU: Kormunpuntep BUTU, 2013.- 16¢.

28. bynaBuna E.JI. Martematuueckuii MasTHUK. MeTOAMYECKHWE YKa3aHUS K BBINOJIHEHHUIO
naboparopHoil pabOTHI MO (PU3MKE IS CTYICHTOB BCEX CIEHNUATBHOCTEH W GopMm o0ydeHus.- MUDU:
Konmunpuntep BUTHU, 2015.-16¢.

29. KyuepoBa B.B. HccrnemoBanue CHEKTpadbHBIX XapaKTEPUCTHK ONTHYECKOTO H3ITyUCHHS.
Metoauueckue yka3aHHs K BBIIOJHEHHUIO JIAOOPaTOpHON paboThl 10 (PU3MKE Ui CTYIEHTOB TEXHUYECKUX
CHeNHaIbHOCTE! 1 HanpaBieHu Bcex Gpopm ooydenus.- MUDU: Komunpuarep BUTU, 2015.-20c.

30. Kuckuna O.I1., Hukudopor B.B. Ilomyuenue mnomnspuzoBaHHoro cpera. IIpoBepka 3akoHa
Mantoca. Metonuyeckue yka3aHHs K BBIIIOJIHEHUIO J1a00OpaTOpHOl paboThl MO (QU3MKE UId CTYJEHTOB
TEXHUYECKUX CIelHaTbHOCTeH W HampaBieHH Bcex ¢opMm oOydenus.- MUOU: Konunpuntep BUTU,
2014.-20c.

31. Jleonos II.B., Hukudopor B.B. Konbua HpioTrona. Meronuuecknue yka3aHHs K BBITOJHEHHIO
nabopaTopHON paboThl MO (GU3HMKE IS CTYACHTOB TEXHUYECKHMX CHEIMAIBHOCTEW W HaIlpaBlIEHUN BCeEX
¢dopm obyuenus.- MUDU: Konunpunrep BUTU, 2015.- 16¢.

32. MumenkoBa T.H. Onpenenenne XxapakTeprCTUK CBETOBOM BOJHBI C MOMOMIBIO TU(PPAKIIMOHHOM
peméTky. Meronnyeckue yKa3aHUs K BBINOJIHEHUIO JaOOpaTOpHOM paboThl MO (QU3MKE Ui CTYACHTOB
TEXHUUYECKUX CIIeMaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

33. bynmaBuna E.JI. H3mepenme TtemmepaTypsl pacKaJCHHBIX TEJI C TIOMOIIBIO ONTHYECKOTO
nupomerpa. MeToauyeckue yKazaHusl K BBIIOJIHEHHUIO J1a0opaTopHOi paboThl MO (hU3MKe I CTYJEHTOB
TEXHUUYECKUX CIIeNHaIbHOCTEeH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

34. Huxkudopor B.B. Buyrpennuii ¢orodrddexr. MeToaumueckue yKa3aHHUs K BBITOJIHESHHIO
n1abopaTopHOil paboThl MO Gu3UKe I CTyAeHTOB crneuuanbHocTu 220400.62 ouHoi dopmbl 00ydeHUs .-
MU®U: Konunpunrep bBUTU, 2015.- 16¢.

35. PookakoBa O.JI. Buemnuit  ¢orospdexr. Meroaudyeckne yKa3aHHS K  BBIOJHEHHIO
nabopaTopHON paboThl MO (U3HMKE IJIs CTYJASCHTOB TEXHUYECKHUX CIEIHAIbHOCTEH BceX (opMm 00ydeHus.-
MUNOU: Konunpuntep BUTH, 2015.- 20c.

HNHuTepHeT-pecypcsl

36. Teoperuueckas U MaTeMaTH4ecKas du3uka

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



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

37. XKypnan Texuuueckoit ®usuku http://journals.ioffe.ru/jtf/
38. ®wuswmka ’eMEHTapHBIX YaCTHIl U aTOMHOTO sijipa http://wwwl.jinr.ru/Pepan/Pepan_rus.html
39. ®usuka u Texuuka [Toaynposoguukos http://journals.ioffe.ru/ftp/

MarepuajibHO-TeXHUYeCKOe o0ecreyeHue y4eOHOol JUCIMILIHHBI

B mpouecce ocBoenus auctMIUIMHBL  «DU3KMKa»  UCMONB3YIOTCS  HArJSIAHBIE  ITOCOOMS,
BBIUMCJIUTENbHAS TEXHHUKA (B TOM 4YHCIE NporpaMMHOE obecreueHue) s IoKa3a Ipe3eHTalu,
nabopaTopHoe 000pyIOBaHHE.

O6opynoBanue:

YcraHoBKa JUIsl ONpEAETICHNs OTHOLICHHUS TEIJIOEMKOCTEH BO3/yXa MPH MOCTOSHHOM AAaBICHUM U
noctosiHHoM 06beMe OIIT 1-6u

VYcranoBKa JUIsl ONpeiesieHus yHUBEpCaIbHOM ra3oBoit moctosiuHon OIIT1 -12

VYcranoBka miis onpeneneHus namepenns sarponuu OIIT 1 -11

JIaGoparopHas yctanoBka «/3yueHue TepMOAMHAMUYECKUX CBOMCTB Bo3ayxa Ha ocHOBE Cp/Cv»

JlaGoparopHasi ycTraHoBKa «Bbruncnenue cpeaHeil AnuHbBI cBOOOJHOrO mpodera MOJEKyN rasa Io
BeNIMYMHE KOO(PPHUIIMEHTa TMHAMUYIECKOH BSI3KOCTI

JlaboparopHas ycranoBka «Komnbiia HeroroHa»

JlaGoparopHasi ycranoBka «OrmpeneneHue CKOPOCTH IIyJd TMpH IOMOIIM  OaJUIMCTHYECKOTO
MasiTHUKa»

YuyeOHO-MeTOoANYeCKHE PEKOMEHIANMH /ISl CTYeHTOB

1. Yka3zanus 1Sl IPOCITyIIUBAaHUS JTEKIUI

[lepen HavamoMm 3aHATHII BHUMATEIFHO O3HAKOMHTBHCS C YUEOHBIM IUIAHOM INPOBEICHUS JICKIIUH H
CIIUCKOM PEKOMEHI0BAaHHOM TUTEPATyPHI.

[lepen mocemeHreM o4epeTHON JIEKIIMH OCBEXUTH B MaMSITH OCHOBHBIC KOHIICTIIIUH IPOWUCHHOTO
panee marepuana. [loaroroBuTh npu HEOOXOJUMOCTH BOMPOCHI MpenofaBarento. He Hamo omacarbes, 4To
BOTIPOCHI MOT'YT OBITh MTPOCTHIMH.

Ha nexuuu ocHOBHOE BHUMaHUE CIEAyeT yAelsaTh He hopMylaM U MaTeMaTHYECKUM BBIKJIAIKaM, a
COJICPKAHUIO U3Y4aeMbIX BOIPOCOB, ONPEACICHHUSM U TIOCTAHOBKAM 3a/1a4.

B nporuecce u3ydeHus JEKIMOHHOIO Kypca HEOOXOAMMO MO BO3MOKHOCTH YacTO BO3BPAILATHCS K
OCHOBHBIM TOHSTHSM M METOJaM peHIeHUsl 3a1ad (37ech BO3MOXEH BBIOOPOYHBI KOHTPOJIb 3HAHHN
CTY/IEHTOB).

XemarenpHO HMCMONB30BaTh  KOHCHEKTH JIGKIWH, B KOTOPBIX HCIIONB3YETCS  MPHUHATAS
IpernojiaBaTeseM CucTeMa 0003HaUYCHHH.

st Gonee mogpoOHOTO M3yYeHHS Kypca CIIeAYyeT padoTaTh ¢ PEKOMEH/IOBAaHHBIMH JINTEPATYPHBIMH
MCTOYHUKAMHU U BHOBbH MOSBISIONIMMUCS HCTOYHUKAMH.

2. Vka3aHus U y9acTHS B IPAKTUIECKUX 3aHATUIX

[lepen mocemieHueM YysICHUTb TeMy MPaKTHUECKOTO 3aHATUS U  CAMOCTOSITENIBHO U3Y4YHUTh
TEOPETUIECKHIE BOTIPOCHI.

[TonmyuuTs y mpemnojaBaTens 3ajaHHe Ha BBIMOJHEHHE MPAKTHUECKOTO 3a/laHus, KaK MPaBUIIO 3TO
peleHue 3a1a4u 1o MPOHACHHOMY JIKIIMOHHOMY MaTepuaiy. Pemenne 3aqauu opopMHUTh MHCBMEHHO WITH
BBITIOJIHUTH C MCIIOJIb30BAaHMEM KOMITBIOTEpA M MPU HEOOXOJUMOCTH paclieyaTaTbh U caTh MPENoaBaTesto
Ha MPOBEPKY.

[lepen mocemieHneM YSICHUTb TeMy MPaKTHUECKOTO 3aHATUS U CAMOCTOSITENIBHO HU3Y4YHUTh
TEOPETUIECKHUE BOTIPOCHI.

B koHI11ie 3aHATHS TPU HEOOXOJJMMOCTH BBISICHUTH Y MPETOAaBaTels HESICHBIE BOIPOCHI.

OCHOBHBIE Pe3yJIbTaThl BHITOJHEHHUS Pa0OTHI HEOOXOAUMO pacIevaTarh.

3. Yka3zaHus JUis BBIIIOJHEHHS J1a00paTOPHBIX paboT

CobumoiaTe TpeOOBaHMS TEXHUKU O€30MaCHOCTH, AJIs YETo MPOCTyIIaTh HEOOXOUMbIE PA3bSICHEHUS
0 MIPaBUIILHOCTH MOBEJICHHS B Ta00OpaTOPUH.

[lepen BbIMONHEHHEM JTA0OPATOPHON PAOOTHI MPOBECTH CaMOCTOATENIBHO TMOATOTOBKY K pabore
U3y4UB OCHOBHBIE TEOPETHUECKUE IIOJIOKEHHsI, 3HAHME KOTOPHIX HEOOXOAMMO Ui OCMBICIEHHOTO
BBITIOJTHEHUS paOOTHI.
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B npouecce BbimonHeHUs: paboThI ClIelyeT MOCTOSIHHO OOIIAThCS € MpernoAaBaresieM, He J0omycKas
110 BO3MO>KHOCTH HENPABWIbHBIX ICUCTBUU.

OcHoBHBIE pe3yJIbTaThl SKCIEPUMEHTOB HEOOXO0AUMO 3a(hUKCUPOBATh B MUCbMEHHOM BH/IE.

[Ipu cmave 3adera mo paboTe MOATOTOBHTH OTYET O MPOJEIAHHON paboTe, TNe JOKHBI OBITh
OTpa’XeHbl OCHOBHBIE PE3YJIbTAThl U BHIBOBI.

4.Yka3aHus AJs BBIIOJHEHUS CAMOCTOSTENIbHON pabOThI

[TomyunTs y mnpenojaBaTenss 3aJaHUE W CIHCOK PEKOMEHJOBAaHHOHN muTepaTypsl. W3ydeHue
TEOPETHUUYECKUX BOIPOCOB CJIEAYET MPOBOJAUTH MO BO3ZMOMXHOCTH CAMOCTOSITEIBHO, HO MPHU 3aTPYTHEHUIX
oOpatathcs K MpernoaaBarTesio.

[ToAroTOBUTE MUCHMEHHBIN OTYET O MPOJICTAaHHON padoTe.

[Tpu BbIMOIHEHUH (PPOHTAIBHBIX 33JaHUN MO YCMOTPEHMIO MpernojaBaTesisi padoTa MOXET ObITh
OIlCHEeHa 0€3 MUCHMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIC BOMPOCHI, MPU YCIOBUU aKTUBHOMN
CaMOCTOSITENIbHOM pabOThI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToanuyeckne peKOMeHIAUM J1JIs1 IIpenojaaBaresiei

1. Ykazanust 1715t IpOBEICHUS JICKITHI

Ha nepBoii BBOAHOM JIeKIMK cAenaTh OOl 0030p comep)kaHus Kypca U OTMETUTh HOBBIE METO/IbI
U TIOAXOMBI K PEIICHUIO 3374, pacCCMAaTPUBAEMBIX B Kypce, TOBECTH JO0 CTYJIEHTOB TpeOoBaHMs Kadeapsl,
OTBETUTH HA BOIPOCHI.

[Ipu moAroToBKE K JIEKIIMOHHBIM 3aHSATHSIM HEOOXOAMMO MPOAYMaTh IUJIaH €ro IMPOBEIACHUS,
coJlep>KaHue BCTYMUTENbHONW, OCHOBHOW M 3aKJIIOYMTEIHHOW YacTH JICKIMH, O3HAKOMUTHCS C HOBHHKaAMHU
y4eOHOM M METOJAMYECKOM JHUTEePATyphl, MyOJIUKAIUIMH MEPUOJAUYECKON TEYaTH MO TeMe JIEKIIMOHHOTO
3aHATHSI. YTOYHHMTH IUIAH TMPOBENCHUS CEMHHAPCKOTO 3aHATUS MO Teme Jiekuuu. llepen uznoxeHuem
TEKYIIEro JIEKIIMOHHOTO MaTepHalla HAallOMHHUTh 00 OCHOBHBIX HWTOTaxX, JOCTUTHYTHIX Ha MPEIbLAYIIUX
nexusax. C 3Toi 1enplo 3a/1aTh HECKOJIBKO BOMPOCOB aYAUTOPHH U OCYHIECTBUTH BHIOOPOUHBIM KOHTPOIH
3HAHUS CTYJICHTOB.

B xoze nekumuMOHHOro 3aHATHS IMpernojaBaTellb JOKEH Ha3BaTh TeMy, YydeOHbIE BOIPOCHI,
03HAaKOMHTH CTYIACHTOB C I€PEYHEM OCHOBHOW U JIOMOJHHUTEIILHOW JIUTEPaTyphl MO TEME 3aHATHS.
PackpeiBas coaepkanue y4eOHBIX BOIMPOCOB, AaKIEHTUPOBATh BHUMAHHE CTYACHTOB Ha OCHOBHBIX
KaTeropusiX, SIBJICHUSAX U MPOIECcCax, OCOOEHHOCTAX UX MPOTEKaHUs. PacKpbIBaTh CYITHOCTh U COJIEpKaHUE
pa3IMYHBIX TOYEK 3pPEHUS  HAYYHBIX MOJXO0I0B K O0BSICHEHUIO TeX WJIM UHBIX SBICHHUH U MPOIECCOB.

Crnenyer apryMeHTUPOBAaHO OOOCHOBATh COOCTBEHHYIO IO3HUIIMIO IO CIIOPHBIM TEOPETHUYECKUM
BornpocaMm. [IpuBoauts mpumepsl. 3agaBaTh MO X0y U3JI0KEHHS JIEKIIMOHHOIO MaTepHalla pUTOPUYECKUE
BOIIPOCHI U CAMOMY JIaBaTh HAa HUX OTBET. JTO CIOCOOCTBYET aKTHBU3AIIMH MBICIUTEIBLHON JESITEIbHOCTH
CTYJICHTOB, MOBBILICHUIO UX BHUMAHUS U UHTEpEca K MaTepualy JIEKIUHU, ee coaepxkanuto. [Ipenogasarens
JIOJDKEH PYKOBOJIUTH PaObOTOM CTYIEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuasa, MoJ4epKruBaTh
HEOOXOJUMOCTh OTPaKEHUs B KOHCIEKTAaX OCHOBHBIX TMOJOXXEHHH H3y4aeMoil TeMbl, 0c000 BBIIEINSS,
KaTerOpHaJIbHBIN ammapaT. B 3akiIouuTeNbHON YacTH JIGKIIMM HEoO0XOoAuMo ChOpMYIUpOBaTh oOIINe
BBIBOJIBI 110 T€ME, PACKPBIBAIOIINE COJEPKAaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JeKIUU. OOBIBUTH IIIaH
04YepeHOT0 MPAKTUUECKOTO 3aHATHSI, 1aTh KPATKUE PEKOMEH/IAIMH 10 TTOJATOTOBKE CTYCHTOB K CEMHUHApY.
Onpenenutb MECTO U BpeMsl KOHCYJIbTAllUM CTYAEHTaM, IOKEJIAaBIIMM BBICTYIUTh Ha CEMHHape C
JOKIagaMu U pedeparamu.

Ha nmocnenneit neknum ynenuts BpeMs Ajsi 0030pa Hanbosee BaXKHBIX MOJO0KEHUH, pacCCMOTPEHHBIX
B Kypce.

2. YkazaHus IS POBEICHUS MTPAKTHUECKUX 3aHATUH

[ToAroTOBUTH TEOPETUUECKHE BOMPOCHI UITH 33]1a4H, KOTOPBIEC TIOJKHBI BBITIOJIHUTH CTYACHTHI BOBPEMS
MPAKTUYECKOTO 3aHATHUA. [lOATOTOBUTH CHHCOK JUTEPATYPHBIX HWCTOYHUKOB, HEOOXOAMMBIX IS
BBITIOJTHEHHS 3aJ]aHUsI U KOTOPBIE CTYJAEHTHI MOTYT IMOJYyYHUTh B OWMONHOTEeKe WHCTUTYyTa. [loArOTOBUTH
NepeueHb HMHTEPHET-PECYpPCOB, KOTOpPHIE MOMOTYT B BBINOJHEHUU MpakTUyeckoro 3aaanus. Ilocne
MOJIYYCHHST OTYET BBHIMOJHUTH MMPOBEPKY M HA CIISAYIONMIEM MPAKTUIECKOM 3aHITHH Pa3o0paTh TOMYIIEHHbBIE
OIIMOKH M TOJICKa3aTh, KaK UX HEOOXOJAUMO YCTPAHUTb.

Yetko 0003HAYUTH TEMY 3aHATHSL.



OOCynUTh OCHOBHBIC TIOHSTHS, CBI3aHHBIC C TEMOIA.

B mpouecce pemieHus 3agad BECTHM JTUCKYCCHUIO CO CTYJEHTaMU O MPABWIBHOCTU TNPUMEHEHUS
TEOPETUYECKUX 3HAHUM.

OTMmedath CTyJEHTOB, HAan0OJIee aKTHBHO YYACTBYIOIIHUX B PEIICHUH 33/1a4 U TUCKYCCHSIX.

3. Yka3aHus i1 TPOBEICHHMS JIAOOPATOPHBIX 3aHITHIA.

Cobmronate TpeOOBaHUS TEXHUKM OE30MACHOCTH M TPOBOAMTH HEOOXOAMMBIE Pa3bsICHEHUS O
MPAaBUJIBHOCTH MOBEACHUS B 1a00OpaTOpUU.

[lepen BbIMONHEHWEM Ta0OPATOPHONH pPAaOOTHI TMPOBEPUTH CTENEHh TOTOBHOCTH CTY/ICHTOB,
HAallOMHUTh U OOCYIAWTb OCHOBHBIE TEOPETUYECKUE TOJOKEHUS, 3HAHME KOTOPBIX HEOOXOAMMO st
OCMBICJIEHHOTO BBITIOJIHEHHUSI padoT.

B npouecce BbimosnHeHUs: pabOTHI ClIEyeT MOCTOSIHHO OOIIAThCS CO CTYyACHTaMH, HE AOIycKas IO
BO3MO>KHOCTH UX HEIPABWIbHBIX ICUCTBUU.

TpeGoBatb, 4TOOBI OCHOBHBIE PE3YJbTAThl SKCIEPUMEHTOB ObUIH 3a(pUKCHpPOBAHBI CTYJACHTAMHU B
MMCbMEHHOM BHJIE.

[Ipu npueme 3auera mo pabore TpeOOBaTh OTUET O MHPOENAHHOW paboTre, IAe TOJKHBI OBITH
OTpPa)KE€HbI OCHOBHBIE PE3YyJIbTAThI U BHIBOIBI.

4.Yxa3aHus 0 KOHTPOJIIO CAMOCTOSATEIbHON PabOThI CTYACHTOB

[To ycMmoTpeHHMIO TmpernojaBaTessl 3aJaHue Ha CaMOCTOATEIbHYIO paboTy MOXKeT OBITh
WHAUBUAYAIbHBIM WU (POHTAIBHBIM.

[Ipu ucnonb30BaHWM WHIWBHAYAJIbHBIX 3alaHU TpeOOBaTh OT CTYyACHTAa NMUCHBMEHHBIA OTYET O
pojieNlaHHoM paboTe.

[Ipn npuMeHeHUW GPOHTANBHBIX 33JaHWA BECTH KOJUICKTHBHBIC OOCYXICHUS CO CTYyISCHTaMU
OCHOBHBIX TEOPETUYECKUX OJIOKEHUH.

C 1enpi0 KOHTPOJISI KaueCTBa BHITIOJIHEHUSI CAMOCTOSITEIbHON paboThl TpeOOBaTh MHIUBUyAIbHBIC
OTYETHI (IOIyCTUMO BMECTO MUCHbMEHHOT'O OTYETa MPUMEHATh UHIUBUyaIbHbIe KOHTPOJIBHBIE BOIIPOCHI).

[Tporpamma cocrasieHa B coorBercTBUU ¢ TpeboBanussmu OC HUAY MUDU u yuebHBIM mI1aHOM
OCHOBHOI 00pa30BaTeIbHON IPOrpaMMBbI

Pabouyro nporpammy coctaBun aoueHt [logropaos A.A.

Penenzent nmpodeccop Yepnora H.M.

[Tporpamma omobpena Ha 3acemanun YMKH 13.03.01 TemmosHepretnka M TEIUIOTEXHUKA OT
15.11.2021 roama, npotoxoa Ne 2.

[Tpencenarens yue6HO-MeToan4eckoi komuccun PazyBaes A.B.



