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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 3a/laud MaTEMaTUYECKOM CTaTUCTHKU; pEIIaTh
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

YKII-3 CnocobOeH craBuUTH ceOe
o0Opa3oBaTenbHbIC IIEJIH,
o BO3HHUKAIOIIIHE
YKU3HCHHBIC 3aJ1a4u,
noaduparh CIIOCOOBI
pelieHruss ©  CpPeIcTBa
pa3BuTHUsA (B TOM YHCIIE C
HCITO0JIb30BaHUEM

U (ppOBBIX CPEJICTB)
IPYTUX  HEOOXOAMMBIX
KOMIIETEHIINH

3-VKII-3  3HaTh: OCHOBHbIE TMpueMbl  d(PPEKTHBHOTO
yIpaBJIEHUS! COOCTBEHHBIM BpPEMEHEM, OCHOBHBIC METOJIUKHU
CaMOKOHTpPOJIS, CaMOpa3BUTHs W  camMooOpa3oBaHHUs  Ha
OPOTSDKEHUM BCEW JKU3HU C HCIOJNB30BaHUEM LH(POBBIX
CPEICTB

V-YKII-3 YMmers: 3G PEeKTUBHO IJIAaHUPOBATh U
KOHTPOJIMPOBATh COOCTBEHHOE BpEMsi, MCIOJb30BaTh METOIbI
CaMOPETYJISIIIUK, CaMOPa3BUTHSA M CaMOOOYYEHHUs B TEUCHHE
BCeH Y)KM3HU C UCIIOJIb30BaHUEM ITU(POBBIX CPE/ICTB

B-VKII-3 Bnazmers: merogamMu yIpaBji€HHUs COOCTBEHHBIM
BPEMEHEM, TEXHOJIOTUAMU MPUOOPETEHUsI, HCIOIb30BAHUSI U
OOHOBJICHHSI COLMOKYIBTYPHBIX U MPO(ecCHOHANbHBIX 3HAHHH,
YMEHMM, M  HaBBIKOB; METOJAMKAaMH CaMOpa3BUTUA U
camMo00pa3oBaHusl B TEUYECHHUE BCEH >KU3HU C HCIOJIb30BaHUEM
M (PPOBBIX CPEACTB

obmenpodeccuoHaIbHbIC

Kon
HaunmenoBanue
KOMIIETEH NHauKkaTopsl JOCTUKEHHSI KOMIIETEHIIUU
- KOMIIETEHIINH
OIIK-3 Crniocoben npumensTh | 3-OI1K-3 3Harh: OCHOBHBIE MaTEeMaTUYECKHE MPHIIOKCHHUS 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 |
MOJIETTUPOBaHUS, AKCIEPUMEHTAIBLHOTO UCCIIEIOBAHUS
TEOPETUYECKOTO u | Y-OIIK-3 YMeTb: NpUMEHSTh OCHOBHBIE 3aKOHBI MaT€MaTHKH,
AKCIIEPUMEHTAJILHOTO GU3MKM U TEXHUYECKUX HAyK TpHU  MOJEIMPOBAHUU
UCCIIEIOBaHMS IIPH | TEXHOJOTUYECKUX MTPOLIECCOB
pemeHnu B-OIIK-3 Branerh: MaTeMaTHYeCKHM armmapaToM, MeETOJaMHu
npoeCCUOHANIBHBIX 33J]ad | TEOPETHUECKOTO0 M SKCIEPUMEHTAIBHOIO MCCIIEOBaHUS MpU
penieHnu npohecCHOHATBHBIX 3a7au
OIIK-6 Crniocoben npoBoauts | 3-OIIK-6 3Harth: cpeacTBa H3MEpPEHUs ANIEKTPUYECKUX U
U3MEpPEHUs] DBJIEKTPUUECKUX | HEAIEKTPUUYECKUX BETMUUH
u HeanekTpudeckux | Y-OIIK-6 YMmers: BbIOMpaTh cpeacTBa U3MEPEHUS M NMPOBOAUTH
BEJIMYMH  HA  OOBEKTax | M3MEPEHUS DJIEKTPUUECKUX U HEIJIEKTPUUECKUX BETUUMH
TEIUIODHEPTEeTUKU n | B-OIIK-6 Bnaners: HaBbIKaMH IPOBEJIEHUS  M3MEPEHMI,
TEIIOTEXHUKH 00pabOTKH pe3yabTaTOB U3MEPEHUI U OI[EHKU MX NOTPEITHOCTH
Sanaqn BOCIIMTAaHUSA, PC€AJIU3YECMbBIC B PaAMKaX OCBOCHUA TUCHHUILINHBI
B npouiecce ocBoeHUS TaHHOM THMCHUIUIMHBI PEATU3YIOTCS CIEAYIOIINE 3a/1a4l BOCIIUTAHUS:
Hanpasiienue Co3nanue ycioBuii, Hcnoab3oBanue Bosieyenne B
/menn o0ecrneynBaOIIMX BOCIIUTATEJIbHOI0 PA3HOILIAHOBYIO
MOTeHuraJjaa yueOHoi BHEY4eOHYI0
AUCHHUILINHBI AeATeJbHOCTh
[Tpodeccuona | - bopmupoBanme Hcnons3zoBanne 1.Opranu3zarus Hay4HO-




JIBHOC " | KYJIbTYPhI BOCIIUTATCIIBbHOT'O MPAaKTUYCCKUX

TPYJAOBOE HCCIIEI0BATEIbCKOMN U MOTEHLIAAaja JUCIUIUINH KOH(EepEeHIHIA U BCTpeu C
BOCIIUTaHUE MH)KEHEPHOU po(eCCUOHATIBHOIO MOYJISl | BEAYIIUMH CIIEUATUCTAMU
nestensHocTy (B16) st GOPMHUPOBAHUS IPEANPUATHI TOpPOJa U

WH)XEHEPHOI'0 MBIIIUIEHUS U | BETepaHaMU aTOMHOM
MH)KEHEPHOU KYyJIBbTYpBI 32 OTpACIIH.
CU€T MPaKTHUECKUX 2. Opranu3auus u
CTYJEHUYECKHX UCCIIEJOBAHUN | IPOBEIEHUE IIPEAMETHBIX
COBPEMEHHBIX OJIMMIIMAJ U y4acTue B
IIPOU3BOJICTBEHHBIX CUCTEM; | KOHKypcax
IIPOEKTHOM J1eATEIbHOCTH po¢ecCHOHAIBHOIO
CTYJICHTOB I10 pa3pabOTKe U | MacTepCTBa.
ONTUMU3ALUU 3.YV4acTue B €XeroJHbIX
TEXHOJIOTMYECKUX CUCTEM, aKLUAX CTYAEHUYECKUX
CBSI3aHHOU C peleHHeM CTPOUTEJIBHBIX OTPSI0B
peayIbHbIX

MIPOU3BOJICTBEHHBIX 33]1a4;
MIPOXOKICHHS Yepe3
pa3Ho00pa3HbIC HTPOBBIC,
TBOpYECKHE, (PeCTUBAIBHBIC
(dhopMbl, TpeOyroIIre aHaIn3a
CJIOKHOT'O OOBEKTA,
MOCTAaHOBKH OTHOCHTEIBHO
HEro mpeoOpa3oBaTeIbHBIX
3aJa4 ISl KX ONTHMAaJIbHOTO
peIeHHS.

Crtpykrypa u coaepkaHue y4eOHOU AU CHUTIIHHBI
JucnunimHa npenojaercs cryieHtaMm B 1,2-om cemectpax. OOmias TpyIOEMKOCTh AMCLMITIUHBI
cocraBigeT 10 3aueTHbix enuauI, 360 ak. Jaca.

KajiengapHbli IU1aH

No Ne HaunmenoBanue paznena Bunbl yueOHOM 1eaTenbHOCTH Atrec | Makcuma
P (TemMbr) (gac.) Tauus JIbHBIN
a e TUCIIAILINHEI paznmen | Oasi3a
3 ) o a, pazzaen
3 S
i} BI T 2 (popm
¢ 2 3 a)
= S =
JI o = o =
= = 5 > O
a 3 5 = S| &
[an = = = @)
1 2 3 4 5 6 7 8 9 10
1 cemectp \
1 11 OCHOBHBIE TOHATHUA U 6.5 5 ) 0.5 4 T1 25
onpezaeneHust GU3NKu
1.2 Mexanuka HeroTona 10,5 2 2 0,5
1.3 | 3akoHBI cOXpaHEeHUs 16 2 2 2 10
14 Kunemaruka u quHaMuka 21 4 4 3 10
TBEPOTO Tella
15 Pensgrusucrckast 17 2 i 1 14
MeXaHnKa




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 2 14
BaKyyMe M B BEIIECTBE
VYpaBHenus Makcsemia
2.3 | KBasucramuonapHusie 21 4 - 1 16
TOKHU
Hroro 3a 1 cemectp | 180/8 32 | 16/8 | 16 | 116 50
By npomexxyTodHON aTTecTanuu 9 50
2 ceMecTp
3 Konebarenpaoe T3 30
31 | /pwienue. 44 8 | 6 | 4| 18
CrnektpanbHoe
paziokeHue
39 Kunemarrka BOJTHOBBIX 23 4 5 5 18
MIPOLIECCOB
WnTepdepenmys u
3.3 AHPAKIIIS BOTH. 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 2 6 ) i 18
MEXaHHUKHU
4.3 | AToMHOE SIpO 22 4 2 4 18
Hroro 3a 2 cemectp 180/8 32 | 16/8 | 16 | 116
€] 50 50
HUTOTO | 360 64 |32/16 | 32 | 232
CoaepxaHue JJEKIIMOHHOI0 Kypca
Tembl ek uM. Bcero Yu4eOHo-
Bonpocsl, oTpadaTbiBaeMble HA JIEKIHH YacoB | MeTOIHYeCKOe
ob0ecreyenune
1 2 3
OCHOBHbBIE OHATHS U OTIPEJIIEHUS] (PU3UKH. 2 OU [1-7]
[Mpenmer ¢usukun u e€ onpenenenue. CBs3b € JIPYrUMH HayKaMH. JU [8-17]
[Ipocreitmne  Momenu MexaHWYecKoW cucrembl. Cucrtema oTcueTa M NP [36-39]

cucrema KkoopauHaT. KuHemaTMyeckwe BEIMYMHBL:  PAJIMyC-BEKTOP,
MepEMEILIEHUE, CKOPOCTh, YCKOPEHUE, MY Th.

Mexanuka HproToHa. 2
NuepumnanpHas cucrtemMa orcyeta W nepBbld 3akoH Herotona. Ilonsitue
CUJIbI, TIPABWJIO CJIOKEHHsS cuil. Btopoit 3akoH Herorona. Tpernii 3akoH
HproToHa n 3aK0H coxpaHeHus uMmmyJbca. [ paHuLbI TPUMEHEHUS 3aKOHOB
Herorona. [IpumMeps! penienus 3amay.

3aKOHBI COXPAaHEHUS. 2 OU [1-7]
OO6mast ¢opMynupoBKa 3aKOHAa COXPAHEHHS UMITyJIbca B MEXaHUKE. JI [8-17]
Mexannueckas pabota. Kunernueckas sHeprus. [loTeHnnanbHas sHeprusl. HP [36-39]

3aKOH COXpaHEHHs] MEXaHUYECKON YHEPIHH.




KnHeMaTuKa U AMHAMUKA TBEPAOIO TEJA.

AbcomotHO TBepnoe Teno. IlocTynaTensHoe M BpallaTeNbHOE JABHKCHHS
TBEPAOro Tenaa. MOMEHT Cuibl. YCIIOBUE DAaBHOBECHUSA TBEPIAOrO Tea.
MoMeHT MHepUUM TBEpIOro Tejla U HpuUMepbl ero pacuera. OCHOBHOE
YpPaBHEHHE [UHAMHUKU BpalaTeJbHOIO JBWKCHMS TBEpAOro Tea,
UMEIOIEro (PMKCHPOBAHHYIO OCh BpalleHUs. MOMEHT MMITyJbCa U 3aKOH
COXPAaHEHHsS MOMEHTa wummyiasca. lleHTp wuHepuMM TBEpHOro Tea.
CpaBHeHUE IBUYKEHUS TBEPJOTO Tejla C ABM)KEHUEM MaTEpUaIbHOU TOUKU

OCHOBBI PEIIITUBUCTCKON MEXaHUKH.

[lpunuun  oTHocuTenbHOCTH B MexaHuke. lloctynatel  Teopuu
OTHOCHUTENHLHOCTH. CIENCTBHUS TEOPHH OTHOCHTEIBHOCTH. B3amMoCBS3b
MacChl U YHEPTUU.

MounekynspHas dhuzuka.

OrmpenenieHne  CTaTUCTUYECKOTO W TEPMOJUHAMUYECKOTO  METOOB
U3YYCHHUSI MAaKPOCKOIUWYECKUX Tell; HMX JIOCTOMHCTBA U HEIOCTATKH.
OcHoBHBIE MOJIOKEHUS MOJICKYJIIPHO-KMHETHYECKOM TEOPHH.
Onpenenenue wuaeanpbHOro rasa. ['paHuibl NPUMEHUMOCTH MOIEIH
uaeanbHOro Traza. Temmeparypa U JaBiI€HHE C TOYKH 3pPEHUS
MOJIEKYJISIPHO-KUHETHYECKOH  Teopuu. [lpumep [ 0OJHOATOMHOTO
UJCAIbHOTO ra3a. YpaBHEHHE COCTOSHUSI MJEaJIbHOrO rasza (ypaBHEHHE
Kianeitpona-MenpeneeBa).

OCHOBBI TEpPMOAUHAMUKH.

OCHOBHBIE MOHATUS TEPMOJUHAMUKH; TEIUIONEepeiada u ee BUbl. [lepBblid
3aKOH TepMOAMHAMMKH. M3oTepMuueckuid, H30XOpPHBIM, H300apHBIH
mporecchl; uX u300paxeHue Ha P-V-amarpamme. Anmabarnueckuit
MIPOIIECC U €r0 ypaBHEHHUE. BTOPOIi 3aKOH TePMOAMHAMUKA. DHTPOIHUA U €€
cratuctTudeckuii cmpici. [{ukn KapHo uieanbHOM TEmIOBOM MAallIMHBI U
ero K. II. JI.; rpadudeckoe u3zoOpaxeHwe pabOThI 32  OAWH LUK
HealbHOM TEIJIOBOM MAIlIMHLI.

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

OCHOBBI JIEKTPOCTATUKH.

ONEeKTpUUYECKUH 3apsii U €ro CBOMCTBA. OJIEKTPUYECKOE TIIOJE U €ro
xapaktepucTtuku. Teopema ['aycca ans anekrpudeckoro nods. [IpoBogHuk
B DJIEKTPUYECKOM II0JI€. DHEPrusl 3JIEKTPUUYECKOTO MOJIsA, 3allaCEHHOTO B
KOHJeHcarope. [lumonms B asekTpuueckoMm  none.  Ilomsapusanus
JUDJIEKTPHKA.

MarsuTocTaTHKa B BaKyyME M B BEIICCTBE.

3akoH Amnepa sl B3aUMOJEHCTBUSI 3JIEMEHTOB ToKa. 3akoH buo-Caapa-
Jlammaca. Ilpumepsl pacueTa MarHUTHOrO MOJISL IJIE KPYrOBOI'O BHUTKA C
TOKOM W OECKOHEYHO [UIMHHOTO TMPSMOJIMHEHHOTO  MPOBOJHUKA.
MarHeTHKH U UX BHILIL.

YpaBHeHus MakcBelia.

SABiIeHHE DIEKTPOMArHUTHOM WHIAYKLHMH, UHIYKTUBHOCTb, CAMOWHIYKIIMS.
Tox cmemenus. YpaBHeHUs MakcBenia B MHTETpadbHON (hopme, TIocKas
QJIEKTpOMAarHuTHas BOJIHA. YpaBHEHHMs MakcBemia B AuQdepeHnrnaibHon
dopme. MarepuanbHble ypaBHEHHUS.

KBazucraimoHapHbI€ TOKH.

Omnpenenenne KBa3UCTALlMOHAPHOTO TOoKa. IIpuMepsl KBa3uCTallMOHAPHBIX
TOKOB, Tpaduyeckasi MHTEpIpEeTalHsl XapaKTePUCTUK JAHHBIX TOKOB IpH
IIOMOILMA METOJA BEKTOPHBIX JUATPAMM.

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

KonebarenbHoe JIBUKEHUE.
Bunet xonebGanuii. ['apmoHuyeckue KkosneOaHUS Kak HPOCTEHIINNA BHJ

kosebannil. CrnoxeHue KojeOaHW, METOJ BEKTOPHBIX JHarpaMM.

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




['apMOHMYECKMI HW AaHrapMOHUYECKUW OCHWJUISITOP W MX MPUMEPHI.
MaremaTnueckuii u puzndeckuil MasTHUK. KonebaTenbHbli KOHTYP.
CriekTpaibHOE Pa3yIoKEHHUE .

DU3NYECKUI CMBICI CIEKTPAIILHOTO pasiioxkeHus. Teopema Dypee.
[Tpumepsl paznoxenuss Oypbe Ha KOHKPETHBIX (PU3NYECKUX MPOIECcCax;
KoJIeOaHUS CTPYHBI.

KunemaTnka BOJHOBBIX ITPOIIECCOB. 4 oMU [1-7]
Bunbsl BoaH M MX XapakTepuCTHKU. [lonepedHble M MPONOIbHBIE BOJIHBIL. JU [8-17]
BonHOBO€ ypaBHEHHE IJIOCKOM YINPYrod M IUIOCKOM 3JIEKTPOMArHUTHOM WP [36-39]
BOJIHBI;, pe3Yy/IbTaT PEUICHUS JAHHOTO YPABHEHUS — YPAaBHEHUE BOJIHBI.
WuTepdepenius u nudpaxius BOJH. 4
Korepentnocts. Crnoxkenue KoneOGaHuUMl A7  JBYX  KOT€PEHTHBIX
MCTOYHMKOB. MHTepdepeHIus Ha TOHKUX IUieHKax. [IpuHnmn [roirenca-
Openensi. 3oubl  Openens. [lpumepsr gudpakuuu. AudpaxmpoHHas
pemieTka. EcTecTBEHHBIN U MOJISPU30BAHHbBIN CBET.
DJyieMeHThI DYpbe-ONTHKH.
[IpencraBieHre rapMOHUYECKUX KOJIEOAHUI B KOMILIEKCHOM IUIOCKOCTH.
Psan @ypee u uaterpan Oypee.
KBanToBas onTtuka u Teopus bopa. 6 OU [1-7]
TerioBoe u3nyuyeHHWE M 3aKOHBI W3JIYYCHHS aOCONIOTHO YEPHOIrO Tela. JU [8-17]
@®oronbl, nocrossHHas [lnanka u Qopmyna [lnanka ans TWIOTHOCTH WP [36-39]
n3JydyeHus: abCcoIIOTHO YepHOro Tena. bopoBckas Teopus aTOMOB.
OCHOBBI KBAHTOBOW MEXaHUKH. 6
KopnyckynsipHo-BOITHOBOM Tyaan3Mm MaTepUHu. [punmn
HeomnpeneaeHHOCTH. KBaHTOBBIE COCTOSIHUSI U TPUHIMIT CYMEPIO3UILIUHN.
Bpemennoe u cranumonapHoe ypaBHenus lllpenunrepa.  OmepaTopsl
¢dusnyeckux BenuuuH. KBaHTOBaHME SHEPTrUU U IHEPTETUUECKUN CHEKTD.
IIpocreiimme 3a1a4u KBAHTOBOM MEXAHUKHU.
ATOMHOE SIIIpO. 4 OU [1-7]
CocTaB aTOMHOIO siipa M €ro XapakTepUCTUKH. Macca U 3Heprusi CBA3U I [8-17]
snep. [IpoOmembl moctpoeHus: Teopum sapa. KamempHas MoJelns. P [36-39]
O0bosoueyHas MOJIENb.
IlepeyeHb NPAKTHYECKUX 3AHATHH
Tema npakTu4eckoro 3anstusi. Borpocel, oTpadaTsiBaemMbie Ha Beero Yu4eOHo-
NPaKTHYECKOM 3aHATHH MeToAuYecKoe
uacos olecreyenune
1 2 3

Mexanvka HproToHa. 0,5 OU [1-7]

[lonsiTue cunbl, mpaBUIIoO ClOXKeHUs cuil. Bropoii 3akoH HeroToHa. 3akoH JI [8-17]
COXpaHEHUsS HUMITyJbca. [ paHuWIBl TpUMEHEHUsT 3akoHOB HbroTOHA. WP [36-39]
[Ipumepsl perenus 3aiay
3aKOHBI COXPAHEHMS. 0,5

Mexannueckass pabora. Kunernueckas osHeprus. [loTeHuuanpHas
SHEeprusi. 3aKOH COXPAaHEHUsI MEXaHUYECKOW SHEPTUH.
KunemaTtrka v TMHaMHKa TBEPJIOTO TeJa. 2

MoMeHT cuiibl. Y CIOBUE paBHOBECHS TBEPAOIo Tesia. MOMEHT MHEPIUH
TBEPAOr0 Tela WU NpUMEphl ero pacdera. 6. OCHOBHOE ypaBHEHHE
JUHAMUKH  BpallaTelIbHOTO JIBM)KEHHMSI TBEPAOrO Tela, HMEIOIEro
(bUKCUPOBaHHYIO OCh BpalieHus. MOMEHT UMIYJbCa U 3aKOH COXpPaHEHUS

MOMCHTA UMITYJIbCA. HCHTp HWHCPpIUU TBEPAOTO TCJA. Pemenune 3amauy.




OCHOBEI PESITUBUCTCKONM MEXAHUKH.

IIpunuun  otHOcuTenbHOCTM B MexaHuke. llocrymatel  Teopuu
OTHOCUTCJIBbHOCTH. CJIQI[CTBI/DI TeOpI/II/I OTHOCUTCJIBbHOCTH. B3aI/IMOCBSI3I>
MaCChI U 3Heprm/1.

MogekyisgpHas (PH3UKA.

Ompenenenue wuaeaNbHOroO rasa. Temmeparypa U JaBJ€HHUE C TOYKHU
3pEeHUsI MOJICKYJIIPHO-KMHETUYECKON Teopuu. [IpumMep 1 0THOATOMHOTO
UJICATBHOTO Tra3a. YpaBHEHHUE COCTOSIHUS MJI€aTbHOTO Tra3a (ypaBHEHHE
Kianeiipona-MenpeneeBa).Pemienne 3aaau.

OCHOBBI TEPMOJAMHAMUKH.

OcCHOBHbIE NOHATUS TEPMOJAMHAMHUKH; TEIUIONEpeaaya M €€ BHUIBL
W3oTepmuueckuii, N30XOpHBINA, M300apHBIA TPOLECCH]; UX H300paKeHHE
Ha P-V-amarpamme. Anmabatuueckuii mporecc U ero ypaBHeHue. Lk
Kapuo wunmeanpHOi TeroBoii Mammubl U ero K. II. [I.; rpaduueckoe
n300pakeHre pabOThI 32 OJIMH UK HICATHHON TEIJIOBOW MAIIHHEI.

OCHOBBI 3JIEKTPOCTATUKH.

DNEeKTPUYECKU 3apsA/l U €ro CBOMCTBA. DJIEKTPUUECKOE TOJIE U €ro
xapaktepucTuku. Teopema ['aycca ans anekrpudeckoro nodsi. [IpoBoaHuk
B DJICKTPUYECKOM TOJIE. DHEPTHsl 3JICKTPUUYECKOTO IOJIs, 3aaCeHHOTO B
KoHJIeHcaTope. J{Umoib B 3J1€KTPUUECKOM TOJIe.

MaraurocTaTuka B BaKyyM€ U B BEUIECTBE.

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

MaruuToCcTaTUKa B BaKyyME U B BEIECTBE.
YpaBHeHUs1 MakcBea.

SIBneHne 3JIEKTPOMArHUTHOMN WHIYKIUH, WHIYKTUBHOCTb,
caMOMHIYKIUS. YpaBHeHHs MakcBeiula B MHTErpajbHOM (opMe, IMocKast
AJICKTPOMAarHUTHAsl BOJIHA. YpaBHEeHHS MakcBemia B auddepeHImanbHOu
dbopme. MarepuanbHble ypaBHEHHUS.

KBasucTamuoHapHble TOKH.

Onpenenenue KBa3UCTalMOHAPHOT'O TOKA. [Tpumepsl
KBa3MCTAIIMOHAPHBIX TOKOB, Tpaduueckass MHTEPIIPETAIlUs XapaKTePUCTUK
JTAHHBIX TOKOB IPH MOMOIIHA METO/IA BEKTOPHBIX AUATPAMM.

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

2 ceMecTp

KonebarenbHoe ABMKEHUE.

Bunasr konebanuit. CrnoxxeHue KojieOaHUM, METOJ BEKTOPHBIX JUarpamM.
l'apMOoHMYECKMIA W AHTAPMOHHMYECKHM OCUHWJUIITOP W MX TPUMEPBI.
Matematnueckuil U ¢puznyeckuil MasTHUK. KonebareabHbI KOHTYD.
CriekTpaibHOE Pa3sIoKEHUE .

[Ipumepsr paznoxkenuss Oypbe Ha KOHKPETHBIX (PU3UYECKUX TPOIIECCax;

KOJICOAHUS CTPYHBI.

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

KunemaTnka BOJHOBBIX ITPOLIECCOB.

Bunel BosiH 1 ux xapaktepucTuku. Ilonepeunbie 1 IpoAoiabHbIE BOIHBIL. 6.
BonHOBOE ypaBHEHHE IIJIOCKOM YIPYrol M INIOCKOM 3JIEKTPOMAarHUTHOU
BOJIHBI; pE3YyJIbTaT PEIICHHUs IaHHOTO YPABHEHUS — YPABHEHHE BOJIHBI.

WnTepdepeHius v qudpakiius BOIH.

KorepentHocts. Crnoxenue KkojeOaHMM AJs  JBYX  KOT€PEHTHBIX
UCTOYHUKOB. MHTepdepeHuns Ha TOHKUX IuieHKax. [IpunHuun Irolrenca-
DpeHerns.

KBanTOBas ontuka u Teopus bopa.
Tenopoe HU3JTYy4CHUC U 3aKOHBI HU3JIYUCHUA a0COJIFOTHO YCPHOI'O TCJa.
BOpOBCKaH TCOPHUA aTOMOB.

ATOMHOE SIIPO.
CocraB aTOMHOTO S7Jpa U €r0 XapaKTePUCTUKH.

Macca u OHCPIUsA CBA3U AACP.

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




Ilepeuyensb 1abopaTOpPHBIX padoT

HaumenoBanue 1abopaTopHoii padoTsl. 3aganus,
BOIIPOCHI, 0TpadaThiBaeMble HA J1A00PATOPHOM 3aHATUH

Bcero
JacoB

YueoHo-
MeTOANYecCKOoe
ob0ecneuenmne

1

3

BBonnoe mabopatopHoe 3aHATHE, MHCTPYKTAX 10 TEXHUKE OE30MacHOCTH
Jlabopamopnas paboma «OnpeneneHre CKOPOCTH MU MPH TTOMOIIN
0aJUIMCTUYECKOTO MasgTHHUKAY.
Mexanunka HproToHa. 3aKOHEI COXpaHEHUS.
O6mas (GopMyIMpoOBKa 3aKOHA COXPAaHCHHS HMITYJIbCa B MEXaHHUKE.
Mexanudeckas padora. Kunernueckas sneprus. [loreHnnansHas sHeprusi.
3aKOH COXpaHCHHS MEXaHHYECKON SHEPIrUHu.

NN

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

Jlabopamopnasa paboma «3ydeHne BpaiaTeaIbHOTO TBUKEHUS.
Kunematuka u JlMHaMHKa TBEPJOTO Teja. MOMEHT MHEpILUU TBEPIOTO
Tena U 1npuMmepbl ero pacuera. OCHOBHOE ypaBHEHHE JIMHAMUKH
BpAIaTEeIbHOTO JBIKEHHS TBEPAOTO TeJa, UMEIOMIEro (hPUKCHPOBAHHYIO
OCb BpallleHHus. MOMEHT HMITyJIbca M 3aKOH COXPAaHEHHS MOMEHTa
MMITYJIbCA.

Jlabopamopnas paboma «®U3NYECKUI MASTHUKY.

KuHemaTHka ¥ JIMHAMHMKA TBEPAOTO Tesia. MOMEHT WHEpPIUHU TBEPIOTrO
Tena U mpuMmepbl ero pacuera. OCHOBHOE ypaBHEHHE JAMHAMUKH
BpAIATeIbHOTO JBIKEHHSI TBEPAOTO Teja, UMEIOIIEro (PUKCUPOBaHHYIO
0Ch BpallCHHS

Jlabopamopnaa  paboma «V3yyeHne TEpMOIMHAMHYECKUX CBOWCTB
BO3yxa Ha ocHoBe omnpenenenus Cp/Cy .

Monekynapaasg duszuka. OCHOBHBIE [IOJIOYKEHUS MOJIEKYJISIPHO-
KuHeTH4eckoir teopuu. OmpeneneHue UaealbHOro rasza. Temmeparypa u
NMaBJI€HHE C TOYKU 3PEHHUS  MOJEKYJISIPHO-KMHETUYECKOW TEopuHu.
YpaBHeHHE COCTOsSHUSA UIealbHOTO Ta3a (ypaBHeHue Kianeiipona-
Menpeneena ).

Jlabopamopnas  paboma «3yueHue TepMOAMHAMUYECKUX CBOMCTB
BO31yXxa Ha ocHoBe onpezeneHust Cp/Cy .

OcHoBbl ___TepMoauHaMuKH.  llepBblii  3aKOH  TE€pPMOIAMHAMMKH.
W3oTepmuueckuii, U30XOpHBIM, N300apHBIM MpoLEecchl; UX HU300pakeHHe
Ha P-V-muarpamme. AnmabGaTuueckuil mporecc U ero ypaBHeHue. L{uxi
Kapno mpeansnoit TtermnoBoit mamuubel U ero K. I1. JI.; .rpaduueckoe
n300pakeHre padoThl 32 OJMH LUK WJIeaJbHON TEIIOBOW MaIlIMHBI

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

Jlabopamopnas paboma «Ornpenenenue EMKOCTH KOHIEHCATOPOB IPH
nomoun mocta CoTTm».

OIEKTPOCTaTHKA B BAaKYyM€ U B BEIIECTBE. DJIEKTPUUECKOE TIOJIE U €TO
xapaktepuctuku. Teopema ["aycca nins anekrpuyeckoro nois. IIpoBoaHuk
B DJIEKTPUYECKOM I0JIE. DHEPrusl JIEKTPUYECKOrO MOJIs, 3allaCEHHOrO B
KOHJIEHCATOpE.

Jlabopamopnas paboma «Onpenenenune TOPU30HTAIBHOU
COCTABJIAIOLIEH HANPSKEHHOCTU MarHUTHOTO 1TOJIS 3EMIIN»

MaraurocTatuka B BakyyM€ M B BELIECTBE. 3aKOH Ammepa ais
B3aMMOJENCTBUS 3JIEMEHTOB TOKa. 3akoH bruo-Casapa-Jlannaca. I[Tpumepsl
pacyeTa MarHUTHOTO TOJISL JUI KPYrOBOT'O BUTKA C TOKOM M OECKOHEYHO
JUIMHHOT'O IPSIMOJIMHENHOI O ITPOBOIHUKA.

Jlabopamopnas paboma «VIHIyKTUBHOCTb KaTYIIKH.

YpaBHenuss MakcBemna. SIBieHHME AIEKTPOMATHUTHOM WHIYKIIHH,
WHIYKTUBHOCTb, CAMOMHAYKIHS. Tok cMmemeHus. Y paBHeHus MakcBenia
B UHTerpaJibHOMl  (Qopme, TUIOCKas  DJIEKTPOMAarHUTHas  BOJIHA.
MarepuanbHble ypaBHEHHS.

Jlabopamopnass paboma «VccnemoBanue 3aTyxaronux KoJjieOaHWN B
K0J1e0aTeIbHOM KOHTYpE MPHU MOMOIIX oclMiuiorpaday.

KBasucranuonapssie Toku. OmnpeneneHue KBa3WCTAIMOHAPHOIO TOKa.

[IpuMepsl KBa3MCTAIIMOHAPHBIX TOKOB, TpaduyecKas HWHTEPIPETALH

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




XapaKTePUCTUK JAaHHBIX TOKOB TIIPM TIOMOIIM METOAa BEKTOPHBIX
TAarpaMM.

2 cemecTp

Jlabopamopnas paboma «MaTeMaTHYECKUIA MATHUK.

KonebarenpbHOe ABMKCHHE.
Buner xonebanwmii. ['apmonudeckue konebanus. CrokeHue KoyeOaHUH,
METOJI BEKTOPHBIX JTHArPAMM.

Jlabopamopnoti paboma «VccnenoBaHue CrieKTPaIbHBIX XapaKTEPUCTHK
ONTUYECKOTO U3ITyUCHUSD).

CroekrpanbHoe pasznokeHue. [Ipumepbl
KOHKPETHBIX (DU3MUYCCKHX IpoIieccax.

paznoxenuss @Pypbe Ha

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

Jlabopamopnas  paboma  «llomydueHue
ITonTBep:kneHue 3akoHa Manrocay.

Kunematuka BONHOBBIX mporeccoB. [lomepednsie W HPOIOJIBHBIC
BOJIHBL. BOJIHOBOE ypaBHEHHME IIJIOCKOM YIPYrOW M 3JIEKTPOMAarHUTHOMU
BOJIHBI, PE3YJIbTAT PELICHUs JaHHOI'O YPAaBHEHUS — YpPAaBHEHHME BOJIHBIL.
[Ipumepsl.

MMOJIIPU30BAHHOI'O  CBCTA.

Jlabopamopnas paboma «Konbiia HetoToHay.
Unrepdepeninsa u mudpakius BoaH. CrokeHHue KoneOaHUN I TBYX
KOTepEHTHBIX HCTOYHUKOB. MTHTEpdepeHInsg Ha TOHKUX IJICHKAX.

Jlabopamopnass paboma «OnpeneneHrue XapaKTePUCTUK CBETOBOM
BOJIHBI C TTIOMOIIBIO TU(PPAKITMOHHON PEIIETKIY.
OnemenThl Dyphe-ontuku IIpencraBieHne rapMOHUYECKUX KOJICOAHHH B
KOMILIEKCHOH m1ockocTu. Psag ®dypee u unterpan Oypsoe.

Jlabopamopnas paboma «ONTUYECKUN TUPOMETP»
KpantoBasi onTtmka u Teopusi bopa. TeruioBoe W3iIyd4eHHE M 3aKOHBI
W3JTy4eHUs1 a0COTIOTHO YEPHOTO Tela.

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

Jlabopamopnas paboma «MccrnenoBanue Gorodddexrar
OCHOBBI KBAHTOBOW MEXaHUKH.
KBantoBanue sHepruu u sHepretTudeckuii cnektp. [Ipocreiiiue 3agaun
KBAaHTOBOI MEXaHUKHU.

Jlabopamopnou paboma «MccnenoBanue ClEKTPaIbHBIX XapaKTEPUCTHK
ONTUYECKOTO U3ITYUCHHUSD.

@dusnka aTOMOB W MoJIeKysl. MomeKkyinbl, TUIBI CBsI3€il B MOJEKylnax,
MOJIEKYJISIDHBIE CIIEKTphI. Jlazepbl. DieMEHTBl 30HHOM TEOPHH TBEPAOIO
Tena.

Jlabopamopnas paboma «Cuetunk I eiirepa»
AtomHoe apo. CocTaB aTOMHOTO 5i/ipa U €ro XapaKTepUCTUKH.
Macca u sHeprus cBsi3u szep.
SlnepHble CUIIBbI U SiIEPHbIE PeaKIMU. SiepHble CUIIbl. PalnoakTHBHOCTB.
3aKOH paJMoaKTUBHOIO pacnaja. SiepHble peakiuu

Jlabopamopnas paboma «Cuetunk I eiirepa»
OneMeHTapHble yacTHlbl. Knaccudukanus sneMeHTapHbIX YacTHIL.
OCHOBBI COBPEMEHHOT'O €CTECTBO3HAHMUSL.

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

3ajanus I CAMOCTOSITEIbHOM Pa00ThI CTY/IEHTOB

Bomnpocsl 11 caMOCTOSITE/ILHOIO U3YUYeHUs (3a1aHusl)

Bcero
JacoB

YyeoHo-
MeTOANYecKoe
odecreyeHue

1

2

3

OcHOBHbIC TOHATUS W ompeneneHus ¢usuku. [Ipocreiime Momenu
MEXaHUYECKOW cHucTeMbl. KHHEMaTHUYeCKHE BEIMYHMHBI: PATHYC-BEKTOD,
nepeMeIieHe, CKOpocTh, YCKOpPEHHE, IyTh.

4

Mexanuka HproroHa. [loHsiTHEe Cuibl, mpaBWIO ClOXKeHUs cuil. Bropou
3akoH Hprotona. Tpernii 3akoH HpI0TOHA M 3aKOH COXpaHEHUs UMITYJIbCca

3akoHbl _coxpaHeHus. OOmass QopMyaupoBKa 3aKOHAa COXPaHEHUS

10

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




UMITyJIbca B MeXaHuke. MexaHndeckas pabora. Kunerudeckas sHeprus.
[TorenumanpHas 3Heprus. 3aKOH COXPaHCHUS MEXaHUYECKOM DHEPTUH.

Kunematuka ¥ JMHaMMKa TBEPAOro Tena. MOMEHT HMHEpPLUHUU TBEPIOTO
Tera W npuMepsl ero pacdyeta. OCHOBHOE ypaBHEHUE JTUHAMUKH
BpAILlaTEIbHOTO JBUKEHHUS TBEPIOro Tela, UMeouiero (GuKCUPOBAHHYIO
OCh BpaileHus. MOMEHT UMITyJIbca W 3aKOH COXPAaHEHHS MOMEHTa
UMITYJIbCA.

10

OCHOBEI PENSITUBHCTCKOMN MCECXAaHUKH. HOCTy.]'IaTBI TEOpHUHn
OTHOCHUTCIIBHOCTH. CJ'IG,Z[CTBI/IH TEOPHUHU OTHOCUTCIBHOCTH. BzanmocBs3b
MacCChl 1 SQHCPI'uH.

14

MounekynspHas dusuka. OnpejelieHue UaealbHoro rasa. Temmeparypa u
MABJICHHE C TOYKH 3PCHHS MOJICKYJISIPHO-KHHETHYECKON Teopuun. Ilpumep
JUTISE OJTHOATOMHOT'O HJICAJIBLHOrO T'a3a. YPaBHEHUE COCTOSHUS HCATBLHOTO
raza (ypaBHenue Kianeiipona-MeHeneeBa)

14

OcHOBBI _TepMOAMHAMUKH. M3ompouecchl; ux uzobpaxenue Ha P-V-
nmuarpamme. Aaumabarudeckuii mporecc u ero ypapHenue. Llukn Kapuo
uaeanbHOM TemaoBor MamuHabl U ero K. I1. 1.

14

OCHOBBI 3JICKTPOCTATHKM. BJ'ICKTpI/I‘IeCKOG IIOJIC U €ro XapaKTCPUCTUKHU.
I/I306pa>KeHHe CHJIOBBIX JIMHUAM I10JIA n SKBHIIOTCHIIMAJIbHBIX
HOBerHOCTeﬁ. BHepI‘I/IH QJICKTPHUYCCKOI0  IIOJIA, 3aI1aCCHHOIo B
KOHACHCATOPC.

14

MaraurocTaTuka B BaKyyMeé M B BENIECTBE. 3aKOH Amrepa s
B3aMMOJICHCTBH 2JIEMEHTOB TOKa. 3akoH buo-Caapa-Jlamnaca. [Ipumepsr
pacuera MarHMUTHOTO TOJIA JJIi KPYrOBOTO BUTKA C TOKOM M OECKOHEUHO
JUIMHHOTO TIPSIMOJIMHEWHOTO MPOBOIHUKA.

14

YpaBHenuss MakcBenna. YpaBHeHUs MakcBemia B MUHTErpalibHOM Qopme,
MJIOCKash  JJIEeKTPOMArHWTHas  BOJIHA.  YpaBHeHuUs MakcBemia B
muddepennmansHoi Gpopme. MaTtepuanbHble ypaBHEHHUS.
KBaszucranmmonapuele Toku. OnpeneneHne KBa3WCTALMOHAPHOTO TOKA.
[Ipumepbl KBa3UCTAIMOHAPHBIX TOKOB, Trpaduyueckas HWHTEpIpeTalus
XapaKkTEpUCTUK JAHHBIX TOKOB IIpM TIOMOLIM METOAa BEKTOPHBIX
JIUArpPaMM.

16

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

KonebarenbHoe  aBwkeHue. Bunpel  konebanuit.  'apMoHHMueckue
kosiebanus. CnoxxeHue KoneOaHui, BEKTOPHBIE TUarpaMMBl.
CnekrpanbHoe  paznoxenue. IIpumeper  pasnoxenus @Dypbe Ha
KOHKPETHBIX (PU3MYECKHX MPOLIeCcCax.

18

KuneMaTrka BOTHOBBIX IpolieccoB. llonepeunbie U nMpoaoabHbIE BOJHBI.
BonHoBoe ypaBHEHUE 15 TUIOCKOW BOJIHBI, PEUIEHUE TAaHHOTO YPaBHEHUS
— ypaBHeHHE BOJIHBI. [Ipumepsl.

18

Untepdepenims u audpaxims Boid. CroxeHne koaebaHuil 11 AByX
KOT€PEHTHBIX UCTOYHHUKOB. MIHTepdepeH1Ins Ha TOHKUX TJICHKaX.
IMpumeps! nudppakuuu. Judpakuronnas pemierka. EcrecTBeHHBINH 1
MOJIIPU30BAHHBIN CBET.

OnemeHThl Dypbe-onTuku. [IpencrapieHre rapMOHNYECKUX KoJeOaHHi B
KOMIUIEKCHOM IIOCKOCTH; psal Pypwe, unrerpan Oypee.

26

KpanToBas omnTuka, Teopus bopa. TemmoBoe HU3JIYyYCHUC H 3aKOHBI
N3JTyUYCHUSA a0COJIIOTHO YCpHOTO TCJa. TCOpI/ISI aToMa Bopa.

18

OCHOBBI KBaHTOBOW MexaHuku. [TpuHiun HeonpeneneHHocTu. KBaHTOBBIC
COCTOSIHUSI M TPHUHIIUI CYNEPIo3uIMk. BpeMeHHoe U cTalMoHapHOe
ypaBuenuss  lllpenunrepa.  Omepatopbl  (QU3MUECKUX  BEJIHYUH.
KBaHTOBaHME PHEpPruu W 3HepreTHueckuil crektp. [Ipocreiinmue 3amaun
KBaHTOBOUM MexaHuKH. Pemienue ypaBHenus llIpenunHrepa ajis 4acTHIBI B
OJTHOMEPHO# OeCKOHEUHO TTyOOKOW MOTEHIalbHOU siMe. [IpoxokaeHue
MUKPOYACTHUIIBI Yepe3 TMOTCHIMAJIbHBIN Oapbep, TYHHENbHBIH 3PQeKT u
ero oObLsICHEHHE.

36

AtomHOEe ss1po. CocTaB aTOMHOIO gApa U €ro XapakKTCpUuCTUKU. Macca u
OHEPIUA CBA3U AOCP.

18

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




Oobpa3oBaTesibHbIE TEXHOJIOTMH

[Ipu peanuzamuu y4eOHOro MaTepuajga Kypca HCIHOJB3YIOTCS pa3iudHble 0oO0pa3oBaTeIbHbIC
TEXHOJIOTUH, CIOCOOCTBYIOLIME CO3/IaHUI0 aTMOC(ephl CBOOOTHONW M TBOPUYECKOW AMCKYCCHM KaK MEXKIY
npenojaBaTesieM U CTyJeHTaMH, Tak U B CTyJdeHueckol rpymme. Llenbio npu sToM siBisieTcs BbIpaOOTKa y
CTYJECHTOB HAaBbIKOB Y KOMIIETEHLIUH, O3BOJISAIOIINX CAMOCTOSTEIILHO BECTH UCCIIEI0BATENIBCKYIO U HAYYHO-
Nearorn4eckyro padbory.

Peanuzanus KOMIETEHTHOCTHOTO MOAXOJA MPEIyCMaTPUBAET IIUPOKOE HCIOJIB30BAaHHE B y4EeOHOM
MPOLIECCEe AKTUBHBIX U UHTEPAKTUBHBIX (hOPM IIPOBEACHHUS 3aHATHI:

1) pa30op KOHKpETHBIX CUTYyallM{ IIPU PELICHUU 337ja4 110 KOHTPOJIbHBIM 3a/1aHUSM;

2) pa300op KOHKPETHBIX CHUTyallMi MpU MPOBEICHHUH JIEKIMOHHBIX 3aHSATUI, B TOM yuclie B (opme
KOJJIOKBUYMOB;

3) BHeayIuUTOpHYIO paldoTy B paMKax TEKYUIMX BHEAYAUTOPHBIX KOHCYIbTAllUH C IENbIO
(GOpMUPOBAHUS U PA3BUTHSI MPOPECCHOHATBHBIX HABBIKOB 00YYaIOITIXCA.

B pamkax y4eOHBIX KypCcOB MOT'YT OBITh IIPEIYCMOTPEHBI BCTPEUYH C MPEICTABUTENSIMU POCCUNUCKUX U
3apyOeKHBIX KOMIIaHUH, YHHBEPCHTETOB, IOCYJAapCTBEHHBIX M OOIIECTBEHHBIX OpraHU3alUi, MacTep-
KJIACChl DKCIEPTOB U CIELUATHCTOB.

WNHupopmalilnoHHbIE TEXHOJIOIMH, HUCIIOJIb3YEMbIE MPU OCYIIECTBIEHUU 00pa30BaTEIbHOTO Ipolecca
1o Jucruruiae «dusnkay:

- aKTHBHas paboTa C COBPEMEHHBIMH MAKETaMU MPUKIIAJAHBIX IPOrpaMM Jiisi 00pabOTKU pe3yIbTaToB
JKCIIEPUMEHTANBHBIX JaHHBIX;

- caMOCTOsITeNIbHOE M3ydeHue KypcoB «dusuka B onbitax. Yacte 1. Mexanuka», «@u3nka B OINbITaX.
Yacte 2. MonekynspHas ¢usnka», «dusnka B onbiTax. YacTs 3. DIEKTpUYECTBO U MarHeTusm», «dusuka B
onbiTax. Yacte 4. OnTUKa ¥ BOJIHBD».

DoH/ OLICHOYHBIX CPEICTB

@DOHJ| OLIEHOYHBIX CPEJICTB IO JIUCUUIUIMHE O00ecredyuBaeT IPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHIMH W HMX HHIUKATOPOB) IOCPEICTBOM MEPOMNPUATUN TEKYIIEro,
py6€)I(HOFO H IPOMCKYTOYHOI'O KOHTPOJIA IO JUCHUIIIINHEC.

CBs3b MCKIAY (I)OpMI/IpyeMBIMI/I KOMIICTCHIIUAMHU 1 (l)OpMaMI/I KOHTPOJII UX OCBOCHUA NIPCACTABJICHA B
cienyromen Tabnuiie:

Ne HanmeHoBaHHe KOHTPOJIMPYEMBIX Kon u HaumenoBanue Hanmenosanue
n/n pa3aenoB (TeMbl) WHJWKATOPa JOCTUXKEHUS OIIEHOYHOTO CPEeJICTBA
KOMITETeHIINH
BxoaHoit KOHTpOJIb

1 Bxo1HOI KOHTPOJIb Bomnpocsl BXOgHOTO
KOHTpPOJIA
(MMCbMEHHO/YCTHO)

ATTecTtanus pa3/iejoB, TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH
1 | OcHOBHBIE TOHATHS U  OHpEACICHUSA VK-1, YKE-1, YKII-3, Tect — 1, nucbMeHHO
¢u3uku. Mexanmnka Hprorona OIIK-3, OIIK-6

3aKOHEI COXpaHCHHA. Kunematuka u
JAWHaMHUKa TBEPpAOIro Teia. PenstuBucTtckas

MEXaHHKa. MonexynsipHast ¢busuka.
OCHOBBI TEPMOJIMHAMUKH.

2 OCHOBBI 3JEKTPOCTATUKH. VYK-1, YKE-1, YKII-3, Tect — 2, THCBMEHHO
MarsuTtocraTuka B BAKyyMe U B BEILECTBE. OIIK-3, OIIK-6
YpaBHEeHHA Makcgena.
KBasucranmonapHbie TOKH.

3 | KonebartenpHoe nBmwxenue. CriekTpaibHOE VK-1, YKE-1, YKII-3, Tect — 3, nMCbMEHHO
paznoxkenne. KuHemaTMka  BOJHOBBIX OIIK-3, OIIK-6

npoueccoB. UuTepdepenums u audpaxius
BOJIH. DJIeMEeHThI Dypbe-oNTHKH.




KBanToBass ontumka wu Teopusi bopa.
OcCHOBBI KBaHTOBOH MexaHUKU. DPu3zuka
aTOMOB M MOJIEKYIL.

4 | AToMHOE S1Ipo. SlnepHbIe CHIIBI U sIIEPHBIS VK-1, YKE-1, YKII-3, Tect — 4, mUCEMEHHO
peakiuu. DiIeMeHTapHbIE YaCTUIIBI. OI1K-3, OIIK-6
[TpomerxyTouHasi aTTecTanms
1 | Dx3amen VYK-1, VKE-1, YKII-3, Bomnpocsl k 3x3amMeny
OIIK-3, OIIK-6 (ycTHO)

OuneHoYHBIE CpPeICTBA

No Haumenosanue [IpencraBnenue
I /;1 OLICHOYHOI'O Kparkas xapakTepucTika OLIEHOYHOTO Cpe/ICTBa OIICHOYHOT'O CPE/ICTBA B
CpelcTBa donne

1 | Bxoxnnoii koHTposb | IIucbMeHHBI  ompoc,  HampaBieHHbIM  Ha | Borpockl BXogHOTO
BbISIBIIEHHE NPOOEIOB B 3HAHUAX CTYJIEHTOB M | KOHTPOJIA
TOTOBHOCTH UX K IIOJIYYEHHMIO HOBBIX 3HAHUM.

2 | Ompoc [TuceMeHHBIN OMpOC C KpaTKuM H3JI0XkeHHeM | Bompocsl
pe3yJIbTaTOB OCBOCHUS pa3jieia, HallpaBJICHHBIN
Ha OLIEHKY 3HAHUU CTYACHTOB B XOJ€ TEKYIIETO
KOHTPOJIs1 JOPMUPOBAHUSI KOMIIETEHIIUN

3 | Tecr Tect HampaBileH Ha OLICHKY CTENEHM OCBOeHHUs | DOHA TeCTOBBIX 3a4aHNN
CTyJIC€HTAaMH 3HAHWUM, YMEHUN U HAaBBIKOB B XOJ€
TEKYIIETO KOHTPOJIS dbopmupoBaHus
KOMIIETCHIINH

4 | Dk3ameH CpenctBo TmpoBepKH, MpenHa3HauyeHHoe Juisg | Bompock! k 3Kk3aMeny
OIICHKH CTENeHU JIOCTHKCHHS
3aMJIaHUPOBAHHBIX PE3yNbTAaTOB (OPMUPOBAHUS
KOMIIETCHIIMM  TI0  3aBEpUICHUU  HU3y4YCHUS
JUCITUTLIAHBI

Metoauyeckue MaTepHaJbl, ONpedeJsilOIHe Npoueaypbl OLEHMBAHHWS 3HAHWI, YMEHHH,
HABBIKOB M (MJ1H) ONBITA 1eATEJbHOCTH, XapaAKTePU3YIOIINX 3Tanbl GopMHPOBAHUA KOMIIETEHUM.

Bpems, otBoaumoe Ha TecT coctaBiseT 90 MuHyT. M3 001iero mnepeyHst BOIPOCOB B CIy4aifHOM
nopsiike BeIOUpaercs 45 uisi COOTBETCTBYIOIIETO pa3jiea U MPOBOJUTCS MNpOLEAypa OLIEHUBAHUS 3HAHUH,
YMEHUH, HaBbIKOB U (WUJIM) OIBITA AEATEIIbHOCTH, XapaKTEPU3YIOIIUX 3Tabl OPMUPOBAHUS KOMITETEHLIUH.

DK3aMeH MpoBOAUTCS B MUCbMeHHOM ¢(opme. buner coxepxkut 2 Bompoca. Ha moarorosky
orBoguTCst 60 MUHYT.

JUis OLeHKM 3HaHWM, YMEHUH, BiaJeHud U (WIK) OMNbITa JAESATENIbHOCTH, XapaKTEpU3YIOIIUX ATAllbl
(bopMHpOBaHUS KOMIIETEHIIUI CTYI€HTa UCIIOIb3YIOTCS CIEAYIOIINE BUABI OLIEHOYHBIX CPE/ICTB:

1. BxonHoil KOoHTpoib. [IuceMeHHBIN ompoc, HampaBieHHBIM Ha BBISBIEHUE NMPOOEIOB B 3HAHUAX
CTYZICHTOB M TOTOBHOCTHM HX K IOJIyY€HHIO HOBBIX 3HaHMH. OT oOydwaromierocst TpedyeTcs: omnpeaesieHue
MOHATUH, 000CHOBAaHNE BBIIBUHYTHIX TOJIOKEHHH, CBOOOHOE ONIEPHUPOBaHNE (PAKTUUECKUM MAaTEPUATIOM.

2. Omnpoc. llenb MOAroTOBKM K ONPOCY COCTOUT B (DOPMHUPOBAHUU y OOYYAIOLIETOCs HABBIKOB
aHaJM3a TEOPETUYECKUX NpoOJieM Ha OCHOBE CaMOCTOSATENbHOIO M3y4yeHUs y4dyeOHOW U HaydyHOU
autepatypel. OT oOydatomierocss TpeOyeTcsi: BIIAJEHWE HW3YYEHHBIM B XoOj€ Y4eOHOro Imporecca
MaTepuaioM, OTHOCSIIMMCS K paccCMaTpuBaeMoil MpodiiemMe; 3HaHWEe Pa3HbIX TOUEK 3PEHUS, BHICKa3aHHbBIX B
HAY4YHOH M y4eOHOH JIuTepaType 10 COOTBETCTBYIOLIEH MpobiieMe, YMEHHE COMOCTABIATh UX MEXKIY COOOI;
HaJIMYue COOCTBEHHOI'O MHEHUS TI0 00CYKJa€MbIM BOIIPOCAaM M YMEHHE €Tr0 apryMEHTHPOBATh.

3. Tecrt. PaboTta ¢ TeCTOBBIMHU 3aJJaHUSIMU OCYIIECTBIISIETCS KaK BO BpEMsI ayJJUTOPHBIX 3aHATHH, TaK
U B IpOLECCe CaMOCTOATENbHOM paboTel  oOydaromierocs. TecToBble 3aJaHusl  MO3BOJISIOT
IPOKOHTPOJIMPOBATh CTENEHb YCBOECHUS OCHOBHBIX IOHITHUI/KAaTEropuii, MCIOIb3YEMBbIX B H3y4yaeMOM
JTUCIUIINHE.



4, Dk3aMeH. OK3aMe€H 10 MJUCIUIUIMHE TMPEACTaBIseT CoO00H HWTOTrOBOE HWCHBITAHUE 10
HpO(i)GCCI/IOHaJIBHO-OpI/IeHTI/IpOBaHHI:IM Hp06HeMaM, YCTaHaBJII/IBaIOH_ICC COOTBCTCTBHUEC ITOATOTOBJIICHHOCTHU
CTYJICHTOB TpeOOBaHUSM 00pa30BaTEIBLHOTO CTaHIApTa. 3a4eT/DK3aMEeH MPOBOJUTCSA C IICNIBIO MPOBEPKHU
YPOBHSI M KauecTBa COPMUPOBAHHOCTH KOMIIETCHIIM B paMKaX COOTBETCTBYIOIIETO 3Tara M IMO3BOJISICT
BBISIBUTH M OIEHUTh TEOPETUYECKYI0 W IMPAKTHUUECKYI0 TIOATOTOBKY CTyIEHTa JUIsl pelieHus
npodeccuoHaIbHBIX 3aj1ay.

Ilepeyennb BOpOCOB BXOAHOI0 KOHTPOJIS

1. Yrto Ha3pIBaeTCAd MaTepUaTBLHON TOYKOW M TPACKTOPUEH €€ JBWKCHHUS B HEKOTOPOHM CHCTEME
orcyera?’

2. Jlatp ompezaeneHUE IMOCTYNATENbHOTO M BpalllaTeJIbHOTO JBHKEHUH Tela.

3. Uem oTin4aercss paBHOMEPHOE IPSIMOJIMHEIHOE MOCTYaTEIbHOE  JBM)KEHUE OT
HEpPaBHOMEPHOTO?

4. CymecTBYyeT JiM NOCTYNATEIbHOE KPUBOJIMHEWHOE IBUKEHUE?

5. 3anucate (GOPMYIBI Uil CKOPOCTU U MYTH NPSIMOJIMHEWHOTO PaBHOIEPEMEHHOTO IBUKEHUSI.

6. Cdopmynupoats Tpu 3aKoHa HproToHA.

7. Mexannyeckass pabota A mpu  NOPSAMOJIMHEHHOM  MEpPEMEIIeHWH  Tela TOJ JIeHCTBUEM
nOoCTOSTHHOM cuiibl F onpenensercs popmynon.

8. Uro Ha3bIBaeTCs 3aKOHOM BceMupHoro tarorenus? Kro ero arop?

9. Yro Takoe Bec Tena?

10. Kak ¢popmynupyetcs 3akoH [lackans mist >kuakocTu u raza?

11. CdopmynupoBaTh 3aKOH Apxumena.

12. Yemy paBHO rUpOCTaTHUECKOE aBICHHUE KUIKOCTHU Ha TIyOuHe h?

13. CdopmynmnpoBaTh OCHOBHBIE 3aKOHBI HACATHHOTO ra3a.

14. Kak cBsi3aHO MOHSATHE MOJIS BEIIECTBA C YUCIOM ABOraapo?

15. Yemy paBHa paboTa rasa npu U30XOpHOM Iporecce?

16. Yro Takoe K.[I.J. TEIUIOBOM MAaIlWHbI?

17. Jlate ompenencHue aOCOMIOTHONM M OTHOCHTEIIBHOW BIAXKHOCTH BO3JyXa.

18. C xakoii cuioil B3aMMOAEHCTBYIOT /IBa TOUEUHBIX 3apsaa?

19. Yemy paBHaA €MKOCTb IJIOCKOTO KOHAEHCATOPA?

20. Yemy paBHa pe3yJNbTUPYIOIIAs €MKOCTb IPU MapajuleIbHOM U MOCIEI0BaTEIbHOM COCTUHEHUN
JIBYX KOHJICHCATOPOB?

21. Yto Takoe NOCTOAHHBIN TOK? YeMy paBHa cujia MOCTOSTHHOT'O TOKa?

22. CdopmynupoBats 1 3anucath 3aKkoH OMa JUIst OTHOPOTHOTO yYacTKa IEeTH MOCTOSTHHOTO TOKa?

23. 3akon Oma Jist 3aMKHYTOH TIETH.

24. CdopmynupoBath 1 3anmcath 3akoH Jxoymns-JIeHna.

25. PaboTta 1 MOIIHOCTH AIEKTPUUYECKOTO TOKA.

Texymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYILECTBIISIEMBII MOHUTOPUHI YPOBHSI YCBOCHUS 3HAHUU U
(dbopMHpOBaHUS YMEHMI U HAaBBIKOB B TEUEHHE ceMecTpa. TeKyluil KOHTPOJIb 3HAaHWN, YMEHUH U HaBBIKOB
CTYJEHTOB OCYIIECTBISETCS B XOJA€ Y4EOHBIX (ayIUTOPHBIX) 3aHATHH, MPOBOAMMBIX IO PACIHCAHUIO.
dopMaMu  TEKYLIET0 KOHTPOJS SBIAIOTCS BBINOJIHEHHWE KOHTPOJBHBIX paboT, cJauyd OTYETOB 11O
nabopaTOpHBIM paboTaM | JOMAITHUX 3aJJaHUH.

B kadecTBe OLIEHOYHOIO CpEICTBA aTTECTAllMM pa3/iela UCIOJIb3YKOTCS YCTHBIM ONPOC, MUTOrOBas
KOHTpOJIbHAs paboTa.

JUid poMEXYyTOUHOM aTTecTalluu NMPEAYCMOTPEHBI HK3aMEHALMOHHBIE BOIPOCHI M IPAKTHYECKHE
3a/laHusl.

Bomnpocsl Tekyuiero KOHTpoJst
Tect- 1 Mexanuka, MoJieKy/asipHasi (PU3MKA M OCHOBbI TEPMOJUHAMHUKH
MexaHuka
1. 3apnanne
OTMmeTbTE NIPABUJIBHBIN OTBET:



Paznen mexanuku, n3y4aromui 1BUKEHHUE TeJl, HE pacCMaTpuBas IPUUYMHBI, KOTOPHIE 3TO IBUKEHUE
00yCIIaBIMBAIOT HA3bIBACTCH. ..

a) TMHAMHKa

0) craruka

B) KHHEMAaTHKa

T') pEISTUBUCTCKAsI MEXaHUKA

2. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

Pa3znen MexaHukM, U3y4daroIMii 3aKOHBI PABHOBECHS TEJI, Ha3bIBACTCH. . .

a) TMHAMHKa

0) craTtuka

B) KUHEMAaTUKAa

T') PeNIATUBUCTCKAs MEXaHHUKa

3. 3apanne

OTMeThTe NPaBUJILHBINA OTBET:

Pazngen mexaHuku, M3ydarouiuil JBM)KCHHE TET M MPUYUHBI, KOTOPHIE BBI3BIBAIOT ATO JIBUKEHUE
Ha3bIBAETCH. ..

a) cTaThKa

0) KHHEMaTHKa

B) PEJIATUBUCTCKAsI MEXaHUKA

') IMHAMHKA

4. 3ananne

OTMeThTE IPABUJIBHBIN OTBET:

Jlunusi, KOTOPYIO OMUCKHIBAET MaTEepHAIIbHASI TOYKA IPU CBOEM JBUKEHUU, HA3BIBACTCA. ..

a) mepeMeIeHme

0) TpaekTOpHs

B) IyTh

I') paznyc BEKTOp

5. 3ananue

OTMeThTe MPaBUJILHBINA OTBET:

Koopaunatsl MaTepuanbHON TOYKU B JTFOOOH MOMEHT BPEMEHU MOKHO OIPENIEIUTh, €CIIH 3a/1aHbl:

a) HavaJbHas CKOPOCTh M HAYaJIbHOE YCKOPEHHE

0) HaYaTbHOE YCKOpPEHHUE U HaYalbHbIE KOOPAUHATHI

B) HaYaJIbHasi CKOPOCTh U HaYaIbHbIE KOOPAMHATHI

6. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

®uU3NYECKUM BEKTOPOM SIBIISETCS:

a) mepeMeIeHme

0) CKOpOCTh

B) YCKOpEHHE

T') KOJHYECTBO JIBUKEHUS

7. 3ananue

OTMeThTE NIPABWJIBHBIN OTBET:

UYro sABIISIETCS KOJIMYECTBEHHOW MEPOl N3MEHEHHSI ITOJI0KEHHUS Tella:

a) MPOWIEHHBIN yTh

0) BEKTOp MepeMeIeHUs

B) TPA€KTOPHUS

') CKOPOCTh

8. 3aganue

OTMmeTbTE NPABUJIBHBIN OTBET:

Yucno creneHeil cBOOOABI MaTepHANIbHON TOYKH PaBHO:
a)2



0)1

B) 3

r)4

9. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

UYwcno creneHeil cBOOOIbI TOHKOTO OJJTHOPOIHOTO CTEPIKHS PaBHO:

a) 2

0)3

B) 4

r)5

10. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

[IpolineHnblil MaTepruaIbHON TOYKOM MYyTh €CTh:

a) IJTMHA TPACKTOPUH TOUKHU

0) JJIMHA BEKTOpa MepEeMEeLICHHS TOUKU

B) BEKTOP, COCAMHSIONINI HAYaIbHYIO ¥ KOHCYHYIO TOUYKH ITyTH

T') JUHUS, OUChIBaeMasi TOUYKON B POCTPAHCTBE MpHU €€ IBIKEHUU

11. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

[Tepemenienne MaTtepuaibHON TOUYKHU €CTh:

a) MPOUICHHBIA TOYKOH IMyTh B MPOCTPAHCTBE

0) BEKTOp, HAIIPABJICHHBIN U3 HAYAIIBHON TOYKU B KOHCUHYIO

B) JNTMHA TPAEKTOPUU TOUKHU

T') JIUHUS, OUChIBAEMasi TOYKOW B MPOCTPAHCTBE MPH €€ MepeMeieHur

12. 3aganune

OTMeThTe NPaBUJILHBINA OTBET:

[1yTb, NpONIEHHBII TEJIOM, €CTh:

a) BEJIMUMHA, paBHAs MOYJII0 BEKTOPA IMepEeMEICHUS

0) AMHA TPAeKTOPUH Tena

B) BEKTOp, COCIUHSIONTUI HAYAJIbHYIO U KOHEUHYIO TOUYKH TPACKTOPUU

I') BeNMYMHA, paBHAs MOMYNIIO BEKTOpPAa, COCIWHSIONIAS HAayalo KOOPAMHAT U KOHEYHYIO TOUYKY
TPaCKTOPUHU

13. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

[lepemenienue MmaTeprallbHOW TOUYKHU €CTh:

a) BEKTOP, COSAMHSIOMINM HauajI0 KOOPANHAT U KOHEUHYIO TOUKY ITyTH

0) AIMHA TPAeKTOPUH TOUKU

B) BEKTOpP, COBNAJAIONININ C HATIPABICHHUEM CKOPOCTH JBUKEHUS

T') BEKTOP, COCIMHSAIONINN Ha4YaIbHYIO0 U KOHEYHYIO TOUKU MyTH

1) BEKTOP, YUCJIEHHO PaBHBII MPONHIEHHOMY TOUKOH ITyTH

14. 3ananue

OTMmeTbTE NPABUJIBHBIN OTBET:

MarepuanbHasi TOUKa — 3TO:

a) TEJI0 MPEeHEOPEKUTEIIHLHO MaJIOM MacChl

0) reoMeTpUYECKasi TOUKa, yKa3bIBAIOIIAsl MOJIOKEHHE Tela B IPOCTPAHCTBE

B) T€JIO OYE€HHh MAJIBIX Pa3MEPOB

T') TEJIO, MacCOil KOTOPOT'O MOKHO MpeHeOpedh B YCIOBUAX JaHHOM 3a/1a4u

1) TeJO, pa3MepaMu KOTOPOI0 MOKHO MpeHeOpedb B YCIOBUAX JaHHOM 3a1a4u

15. 3aganue

OTMmeTbTE NPABUJIBHBIN OTBET:

TpaexkTopust IBUKEHHS] MATEpPUATILHOM TOUKH — 3TO:

a) JIMHUSI, YKa3bIBAIOIAsl HATIPABJICHUE ABUKCHUS TOUKH



0) JInHUS, ONMChIBaeMasi TOYKOW B IIPOCTPAHCTBE MPH IBUKEHUU

B) IIOHATHE, TOXKAECTBEHHOE NTPOUIEHHOMY TOUYKOM ITyTH

I') AJIMHA BEKTOPA MEepeMELICHNUs TOUKU

1) BEKTOP, COEIMHAIOIINN HAYaJIbHYI0 U KOHEYHYIO TOUKY IyTH

16. 3aganue

OtMeTbTe NIPaBUIbHBIN OTBET:

Kakasg u3 cienyrommx Gopmysi, onpeAesstoluxX epeMerieHie (o MoayJsIo) Tejla Ha MI0CKOCTH,
SIBJISIETCS. IIPABUIIBHOM:

a) |A ?l = \/(Xl +x2)2 + (y1 +y2)?
0) |A ?l = (x1 +x2) — (y1 +y2)

B) |A F| = \/(Xl —X3)% + (y1 —y2)?

r) |A?| = \/Xl "X ty1°Y2

17. 3apanue

OTMeThTe NPAaBUJILHBINA OTBET:

Oduznyeckas BeIMYMHA, XapakTepusykolas OBICTPOTY H3MEHEHHsI CKOPOCTH M0 MOIYI U
HaIpaBJICHUIO, SIBIIACTCS ...

a) YCKOpeHHueM

0) CKOPOCTBIO

B) CPETHUM YCKOPEHHEM

I') CpeIHEl CKOPOCTHIO

MoaexkyasipHasi pM3MKa ¥ OCHOBBI TEPMOAMHAMMKH
1. 3ananne
OTMeThTE IPABUJIBHBIN OTBET:
XKuaKocTh 1 ra3 IMEIOT OJMHAKOBBIC (PU3UUYECKUE CBOWCTBA TIPH:
a) TeMIepaType KUIMEeHUs
0) KpUTHYECKOU TemIepaType
B) TeMIIepaType KOHJICHCAIIUU
I') TEMIEpaType UHBEPCUH
2. 3aganue
OTMeThTe NPaBUJILHBINA OTBET:
I'pacdkoM 3aBHCUMOCTH JaBJICHHS OT 00bEeMa MPH MOCTOSHHOMN TeMIiepaType sBIseTcs:
a) mapaboina
0) npsiMast TUHUS
B) rurnepbona
T') OTpEeJIeIEHHOTO Ha3BaHUS HE UMEeT
3. 3apanue
OTMeThTE NIPABUJIBHBIN OTBET:

praBJ'IeHI/Ie COCTOSIHHA UCAJIBHOTO ra3a UMECT BHU/:
PV

a) - = const
PT

0) — = const
vr

B) 5 = const
P

r) — = const
VT

4. 3ananue

OTMmeThTe IPABUIIBHBIN OTBET:

O6beM 0IHOTO MOJIS BEIIECTBA TPU HOPMAJIBHBIX YCIOBHSIX PaBeH:
a) Vo, = 22,4 -1073 MK

6) Vi, = 22,4 - 1073 v*/mous - K



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

r) Vy, = 22,4-103m3/ Mmonb

5. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

CpenHsisi KUHETUYECKasi YHEPT s, TIPUXOIAIIASICS Ha OJIHY CTEIIEHb CBOOO/IBI MOJISKYJIBI UICATbLHOTO
rasa:

a) g KT

6) ng

B) kT

r) %kT

6. 3aganmue

OTMeThTE NPABWIBHBIN OTBET:

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

a) CTOJIKHOBEHHE MOJIEKYJI MEXTy COO0i

0) M3MEHEHHe TUIOTHOCTH Ta3a B 3aBUCUMOCTH OT TeMIIepaTyphl

B) B3aUMHOE NPUTSKEHUE MOJIEKYIT

T') pa3Mepbl MOJIEKYII ra3a

7. 3apanue

OTMeThTE IPABUJIBHBIN OTBET:

Uemy paBHa Macca OHOTO KAJIOMOJISL YTIEKUCIIOTO Ta3a’?

a) 44 xr

0) 42 xr

B) 46 Kr

r) 43 xr

8. 3aganmne

OTMeThTe NPaBUJILHBINA OTBET:

3axoH llapns B aOCOMIOTHOM LIKaje TeMIIepaTyp 3aluChbIBAeTCs TaK:

a) Pr = %
0) Pr = PyaT
B) Pr = %
r)Pr = z—:

9. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:
Temmnepatypa, pu KOTOpOil cpeaHsisi apudpMeTHIecKast CKOPOCTh MOJIEKYI BOJOPO/ia CTaHET PaBHOU
BTOpO KocMuueckont ckopoctH (B K):

a) 12:10°

6) 10*

B) 7.5:10°

1) 11,85:10°

10. 3aganue

OTMmeTbTE NPABUJIBHBIN OTBET:

CpenHsist KHHETHYECKask YHEPTUS MOCTYNATEIbHOIO JBUKEHHS MOJIEKYJIbl HEAIBHOTO rasa:

11. 3aganue



OTMeThTe NPaBUJILHBINA OTBET:

B ypaBHenunn Ban-pnep-Baanbca nompaska «by> yuuteiBaer:

a) YUCJIO CTOJIKHOBEHHM MOJIEKYJI MEXKIy co00it

0) U3MEHEHHUE TUIOTHOCTH T'a3a B 3aBUCUMOCTH OT TEMIIEPATyPhI

B) DHEPI'HI0 B3aUMOJICHCTBUS MOJICKYII

I') pa3Mepbl MOJIEKYJI ra3a

12. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

C nomoibio 6apomMeTpa U3MEPSIOT:

a) Maccy

0) naBieHue

B) 00BEM

T') TEMIIepaTypy

13. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

VY aenbHbI 00bEM L 3TO 00BEM CTHHHUIIBL:

a) Macchl

0) TUIOTHOCTH

B) BEJIMYUHBI, 00paTHON 00BEMY

') U3 TPUBEAEHHBIX BHIIIEC BEJIMUYMH HET MPaBUIILHOTO OTBETA

13. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

VY aenbHbIi 00beM L 3TO 00BEM €IUHULIBIL:

a) Macchl

0) MIIOTHOCTH

B) BEJTMYMHBI, 00paTHOH 00bEMY

T') U3 IPUBEACHHBIX BbIIIE BEJIMUYMUH HET MPABUIBHOTO OTBETA

14. 3ananue

OTMeTbTE NPaBUJIbHBIN OTBET:

JlaBnenue cmecu razoB B cocyne oobemom 0,01 M , €CJIM B HEM HaXOAUTCA a30T Maccoii 14 r u
Bogopoa macco 4 r mpu T =300 K:

a) 500 kIla

6) 500 aTm.

B) 623 klla

r) 623 MM pT. CT.

15. 3ananue

OTMeTbTE NPaBUJIbHBIN OTBET:

Cpennsist KBaApaTUYHASI CKOPOCTH:

a) (L KB) = %Z}iluf
6) (vie) = N ZN, 07
B) (VkB) = |- ¥N v,

r)(vke) = [N XN v;

16. 3aganue

OTMeThTE NPABUJIBHBINA BAPHAHT:

B ypaBHenun Ban-nep-Baanbsca nompaska «b» uMeeT GU3NIECKHI CMBICT:

a) 00BeM, KOTOPBIH OBl 3aHSUT OJIMH MOJIb Ta3a IPH 0ECKOHEYHO MaJIOM JaBJICHUN

6) 00beM, KOTOPBIH OBbI 3aHsUT OJJMH MOJIb Ta3a IPU HOPMaJIbHBIX YCIOBUSIX

B) IIpEIENbHBIN 00beM, KOTOPBINM Obl 3aHSIT OJUH MOJIb ra3a MpH JaBJICHUH, CTPEMSAIIEMCS K



0ECKOHEYHOCTH

r) 00beM, MPeAOCTaBICHHBIN I CBOOOHOTO ABMKEHUS MOJIEKYJI OJTHOTO MOJISI Ta30B

17. 3apanue

OTMeThTE NPABWIbLHBIH BAPUAHT:

UYucno ABoragpo BbIpa)kaer:

a) YMCII0 MOJIEKYJ B €JMHUIIE 00beMa

0) 4KCII0 MOJIEKYJI B OJTHOM MOJIE BEllecTBa

B) YHCJIO MOJIEKYJI B €IUHUIIE MacChl BELECTBA

T') YUCJIO aTOMOB B OZJTHOM MOJI€ MHOTOAaTOMHOTO BEILIECTBA

18. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

KaKoB MOPS/I0K BEIMYMHBI HA3bIBAEMO#l ITocTostHHON ABoragpo (Na=6.022 * 10%):

a) 23

0) 25

B) HET MOPSIJIKA, T.K. YUCIO ABOTAIPO — 3TO YUCIIO MOJIEKYJ, COACPKAIIUXCS B OJJHOM MOJIE
BEIIECTBA

19.3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

Temnepatypa cMmecu, eciiu B OallIOHE EMKOCTBIO 5 JI COJIEPIKUTCS CMECh I'elIisS U BOJOPO/ia Maccon
10 r npu naBnenuu 500 xIla, npuyem maccoBas 1o:s renust pasHa 0,6:

a) 86°C

6) 75°C

B) 75 K

r) 258 K

1) 86 K

Tect — 2 Dj1eKTPUYECTBO U MATHETU3M

1. 3aganne

OTMeThTe NPaBUJILHBINA OTBET:

Curnoii JlopeHna Ha3bIBaeTCA. . .

a) cuiia, ICMCTBYIOIIas Ha TPOBOJHUK C TOKOM B MarHUTHOM TI0JIE

0) cua, AeicTBYIOIIAs Ha 3aps]l CO CTOPOHBI TIEKTPHUUECKOTO OIS

B) CHJIa, IEUCTBYIOIIAS HA 3apsii CO CTOPOHBI MATHUTHOTO TTOJISI

T') CHJIa TATOTEHUS 3apsi0B

2. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

3akon buo — Casapa — Jlammaca mis snementa dl mpoBoaHuka , Mo KOTOpoMy TeueT Tok |, Ha
pacCTOSIHUU [ 3alUCHIBAETCS B BUJIE. ..

a)dB = i—‘:l[drl—:r]

6) di = 1[dIx¥]

—_ _ & -
r) H = [T 7]
3. 3ananue

OtMeTbTe IPaBUIbHBIN OTBET:
Teopema ["aycca 11t MAarHUTHOTO MOJIST UMEET BUL...

a)§§=0
6)$ BdS =0
B)§ Bdi=0



r) fs BdS=0
4. 3ananue
OTMeThTE NPABWIBHBIN OTBET:
CBs3b MEXKIY AJIEKTPUYECKUM CMEIICHUEM B CPElI€ U HAINPSIKEHHOCTHIO BHEIIHETO 3JIEKTPUUYECKOTO
OIS ..
~ -
a) D = egyE
— —
06)D =¢E
— -
B) D = ¢,E
- E
r)D=-
)D=2
5. 3aganme
OTMeThTe NPaBUJILHBINA OTBET:
3akon OMa Juist y4acTKa LETH. ..
U
al = =
) E
0)1=
B)I=
r)U=e¢R
6. 3aganne
OTMeThTe NPAaBUJILHBINA OTBET:
®opmyna 1715 IIOTHOCTH TOKA...

Jlcm|m

a)j= 3
0)j=1IS

. dl
B) =45
. d
Nj=%
7. 3ananue

OtMeTbTE IPaBUIbHBIN OTBET:
®dopmyia, BeIpakarolas Bropoit 3akon Kupxroga:

a) X i Ry = Xk Ux

6) Xk IkRx=0
B)IR=¢

r) Y [ R = Y
8. 3aganmue

OTMeThTe NPaBUJILHBINA OTBET:

[IpoBoasmas pamka miuomaasio 200 cM? Bpamaercst ¢ yactoto 16 I'm B MOCTOSSHHOM MarHMTHOM
nosie ¢ uaayknuen 0,5 Tn. Makcumanbroe 3Hauenue DJ]C, BO3HUKAIOIEH B KOHTYpE, PaBHO...

a)1 B

6)0,16 B

B) 10 kB

r) 160B

9. 3ananme

OTMmeTbTE NPABUJIBHBIN OTBET:

[ToTok BekTOpa CMEHIEHUS IEKTPOCTATUYECKOTO MO B AUIIIEKTPUKE YepPe3 3aMKHYTYIO
MOBEPXHOCTh PaBEH...

a) §, DdS ==%iq;
6)$, DdS =Y;q;
B) J DdS = ¥ q;



r)$. EdS=Y;aq;
10. 3aganue
OTMeThTE NPAaBUJILHBIN OTBET:
Enunuiia uaMepenus noTeHuana. ..
a) Jlx/B
6)B
B) A
r) B/m
11. 3aganue
OTMeThTe NPAaBUJILHBINA OTBET:

3apsz (, ABMKYIMICS CO CKOPOCTHIO V', cO31aéT Ha pacCTOSHMU 7 MArHUTHOE TI0JI€ C UHAYKLIUEN. . .

o] vr]
a) B = 1 q[3]
4T T

6)H = Kito q[vT]

am_ r3
= _ qvr]
B) B ="75
D — Ploav
F) B = 41 12
12. 3apanue

OTMeThTE IPAaBUJIBHBIN OTBET:
I/IHIIYKIII/ISI MAarouTHOrO 1oJid TOKa, TCKYHICTrOo II0 MIpAMOMY 6CCKOHC'-IHOMy IMPpOBOAHHMKY, Ha
paccrosiHuu R oT mpoBOAHMKA paBHa...

a)H = Kol
2TTR
6)B = Biol
4;TR
B)B =—
471'RI
rB = £fo
2TR
13. 3apanue

OTMeTbTE NPAaBHIIBHBIN OTBET:
Koutyp | mnponussiBaercs Tpemsi Ttoukamu: [; = 14,1, = 24,13 = 3A. Uupkynsiuust BekTopa
MarHUTHOM MHIYKLIUHU BJOJIb 3TOI0 KOHTYpa PaBHO (B €MHULIAX [y * A)...

I
A

I

a)6

0) 5

B) 8

r)7

14. 3aganue

OTMmeThTE NIPAaBUJIBHBIN OTBET:

Teopema I'aycca 11 MarHUTHOTO 1OJIs B Teopuu Makcseia. ..

a) . BdS =0
0) SﬁLSﬁdg: 2k Ik
8)§, Bdl =0



9B 2 2
r) gﬁs 5 ds = fL jdl
15. 3aganue
OTMeThTe NPAaBUJILHBINA OTBET:
ComnpoTHBICHUE TPOBOJHUKA JTTMHOMW | M TITOIAbI0 CeUeHHS S PaBHO ...

a)R = plS

l
B)R=1S

S
F) R = ,07
16. 3aganue

OTMeTbTe HpaBHJILHLIﬁ OTBECT:
3a HaIpaBJICHHUE TOKA HAa PUCYHKC IIPUHHUMACTCA HAIIPABJICHUC:
+ _

OTPHUIIATEIEHOTO MOJIIOCA K TTOJIOKUTEIHBHOMY
0) OT MOJIOKUTETHLHOTO TMOJII0CA K OTPULIATEIIBHOMY

B) HalpaBJ€HUE TOKA BbIOWPAETCs MPOU3BOJIBHO

') TOK B CXeM€ OTCYTCTBYET

17. 3ananue

OTMeThTE IPABUJIBHBIN OTBET:

Enununa nsmepenust MHIyKTUBHOCTH. ..

a) Tn

0)['u

B) ®

r) A/M

18 3apanmue

OTMeThTe NPaBUJILHBINA OTBET:

SIBnenue ckuH-3¢(eKTa 3aKIrIaeTcs. . .

a) B BOBHUKHOBEHUH AJIEKTPUUECKOTO TOKA B MACCUBHBIX MPO- BOJHUKAX
0) B HarpeBaHUU MPOBOJIHUKA MPH MPOITYCKAHUHU DIIEKTPUIECKOTO TOKA
B) B HAMarHWYMBaHUH MPOBOJIHUKA MIPH MPOMYCKAHUM TOKA

T) B BBITECHEHUH MTEPEMEHHOT0 TOKa Ha MMOBEPXHOCTH MIPOBOAHUKA

19. 3ananue

OTMeThTE NIPABUJIBHBIN OTBET:

BekTop 31eKkTpudeckoro cMemnieHus Ds TUDJICKTPUKE OTIPEIETISETCS. . .
a) CBSI3aHHBIMU 3apsAaMHU
0) IUTIONSIMU B JTUDJICKTPUKE
B) CBOOOIHBIMHU 3apsiaMu
I') CyMMOH CBOOO/HBIX U CBA3aHHBIX 3apsI0B
Tect- 3 OnTHKa
1.3aganue
OTMeThTE PABWJIbHBIE OTBETHI:
SBnenus, KOTOpbie OOBIACHIIOTCS AUCTIEPCHEH CBETA:
a) oru0aHue CBETOM MPEIATCTBUS
0) OTpaXeHHE OT TPAHUIIBI pasjena 2-X Cpes
B) Pa3J0KE€HHE CBETA B CIIEKTP MOCIIE MPEIOMIIEHUS
T') paay’XKHasi OKpacka MBUIBHBIX ITy3bIpEit



X) pagyra

2. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

Hudpaxius csera - 3TO:

a) 3aBUCUMOCTH ITOKa3aTelis IPEJIOMIICHHUS BEUIECTBA OT YaCTOThI

0) siBeHuE OruOaHust BOJHOW MPENSTCTBHSA

B) pe3yJbTaT HaJIOXKEHUSI KOT€PEHTHBIX BOJH

I') pa3J0XKEHUE CBETA B CIIEKTP I1OCIIE IPEIOMIICHUS

1) IPEUMYIIECTBEHHAs] OPUEHTAIUS TUIOCKOCTH KOJeOaHU CBETOBOM BOJIHBI
3. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

AOGCOIIIOTHO YepHOE TEJIO - 3TO:

a) abCOJIIOTHO TBEPAOE TEJIO UEPHOI'O I[BETA

6) uepnoe teno npu 0 K

B) TEJI0, MOJIHOCTHIO MOIJIOIIAOIIEe BUANMOE U3TyUCHHE

T') TEJI0, OTPAKAIOIIEE BCE BUIBI U3ITYUCHUS

1) T€JO, MOJHOCTHIO MOTJIOLIAIOIIEe BCEe BUBI M3ITyUEHUS

4. 3apnanne

OTMeThTE IPABUJIBHBIN OTBET:

CriexTpanbHas IUIOTHOCTh YHEPT€TUIECKON CBETUMOCTH TeJla BhIpayKaeTcs (HhOpMyJIIou:

R — dW;iﬂ-dU
a) v,T — dv
6 A — derngdv
) Ay = e
v,v+dv
R = Wi
B)R,r = dv
A — dW;iﬁ-dv
r) v,T — aw
v,v+dv
5. 3aganne

OTMeThTe NPaBUJILHBINA OTBET:
[locne mnpoxoxaeHUss IUIACTUHKM | CBEeT TMOJHOCTBhIO MOJsipu3oBaH. Eciu yron Mexnay

HarnpasieHussiMu OO u O'O' ¢ = 30°, To uHTeHCUBHOCTHU J1 U Jo CBSI3aHBI COOTHOIICHHEM. . .
'O

T _/:,/
O
2)J2 = 3
0) /2 = %
B) , = [1
N, = ];1
6.3apanne

OTMeThTe NPaBUJIbHbIE OTBETHI:

CKOpPOCTh pacrpoOCTpaHCHHS DIIEKTPOMArHUTHON BOJTHBI B BaKyyMe:

a) 0ECKOHEYHO OO0JIbIIas

6) 300 000 xkm/c

B) YOBIBaeT 0OpPAaTHO MPOMOPIIMOHATLHO KBAaJPaTy PACCTOSHUS OT HCTOUYHUKA CBETa
r) 3000 km/c



1) 3*%108 m/c

7. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

CBsi3b  aOCONIOTHOTO TIOKA3aTeNsl MPEIOMIICHHS Cpelbl W €€ DIEKTPUYECKOH W MarHUTHOU
MPOHUIIAEMOCTH BhIpaxkaeTcs (popMyInoi:

a)n = /e
= |&

6)n—\/;

B)N=c¢eu
—H

r)n—g

8. 3aganmue

OtMeTbTe NPaBUJIbHBIN OTBET:

Hucnepcus cBera — 3T0:

a) 3aBUCUMOCTb JJIMHBI BOJIHBI CBETA OT YAaCTOTHI

0) IpsAMOJIMHENHOE PACIIPOCTPAaHEHHUE CBETA

B) 3aBUCHMOCTb I10Ka3aTess MPEIOMIICHHS BEIIECTBA OT YAaCTOThI CBETA

I') 3aBUCUMOCTb yTJ1a IPEJIOMIICHHUS JIyda OT yIila MaJeHus

1) IPEUMYIIECTBEHHAs] OPUEHTALUS TUIOCKOCTH KOJ€0aHU CBETOBOM BOJIHBI

9. 3aganne

OTMmeTbTE IPABUJIBHBIN OTBET:

YcnoBue, He06X0IUMO AJIs HAOMIOIeH!s TU(PPAKLIUU CBeTa:

a) aMIUIMTyAa KoJeOaHul JOHKHA ObITh MHOTO OOJIBLIE pa3MEPOB MPENSATCTBUS

0) aMIIMTY/1a KOJIeOaHUM 10JIKHA OBITH CPaBHUMA C pa3MepaMHU MPEnsITCTBUSL

B) JUTMHA BOJIHBI JIOJDKHA OBITH CPAaBHUMA C pa3MepaMH MPETsITCTBUS

I') AJIMHA BOJIHBI JJOJDKHA OBITH MHOTO OO0JIBLIE Pa3MEpPOB MPEATCTBHS

10. 3ananue

OtMeTbTE IPaBH/IbHBIE OTBEThI:

HenpepsIBHBIN CIIEKTP U3JIYy4EHUS JAKOT:

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

0) )KUJKOCTH TIPH BBICOKOW TeMITepaType

B) TBEp/ble, )KUJKUE U ra3000pa3Hble BelecTBa mpu temmneparype 273 K

I') pacKaJIeHHbIE TBEp/bIE TeJla U ra3bl IPU BHICOKOM JIaBJIEHUU

1) pacKaJeHHbIE I'a3bl IPU HU3KOM JaBJICHUH

11. 3aganue

OtMeTbTE NIPaBUIbHBIN OTBET:

Enunnna criekTpaibHOM MIJIOTHOCTH SHEPTETHYECKON CBETUMOCTH R, 7.

a) Jlx/m?

0) Jx/m

B) H/m?

r) H/m

12.3apnanne

OTMmeTbTE NPABUJIBHBIN OTBET:

SIBrieHue, KOTOpoe 0OBSACHIETCS MOIIpU3aluei cBeTa:

a) oru0aHue CBETOM MPENATCTBUSA

0) paciueruieHue Jy4a Ha JIBa, paclpOCTPAHSAIONINXCS B Pa3HBIX HANPABICHHUIX

B) IpeJIOMJICHHE JTy4ya

T') pa3J0XKEHUE CBETA B CIIEKTP MOCIIE MPEIOMIIEHUS

n) pagyra

13. 3aganue

OTMmeTbTE NIPABUJIBHBIN OTBET:

IIpu xakom yrie, 1Mo 3akoHy Matoca, MHTEHCUBHOCTh CBETa BBIIIEALIETO W3 aHajau3aTopa Oynaer
MaKCHUMaJIbHOM:



a) 60°
6) 30°
B) 0
r) 90°
14. 3aganue
OTtMeTbTe NpaBUJIbHbIE OTBEThI:
@opMyIIBl, OTIPENEISIOMINE ATHHY CBETOBOW BOJIHBI A (C — CKOPOCTH BOJHBI; | — MEPHO/ KOJIEOaHUIA;
V —4acToTa KoJieOaHui; N — [oKa3aTesb NPEeIOMIICHUS CPEbl):
a) A=cT
\%
0) k—:
B) A=cn
C
F) )\.—;C
) A=—
15. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:
VYron nyda S Ha rpaHuny pasnena cpen 1 u 2

S S’

NI [

a) o

0) i

B) B

r)i+p

) ot

16. 3aganue

OTMeTbTE NPaBUJIbHBIN OTBET:

CBOIICTBO cBeTa, 0OBsICHSIOMIEE TOMy0O0H 1IBET Heba:
a) MOTJIOIEHUE

0) paccesiHue

B) OTpaXxeHHE

I') IpeJIOMIIEHHE

17. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

YcnoBue MakcuMyMma Mpu AU(pakiiuy CBETOBBIX MyYKOB Ha AUPPAKIIMOHHON 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. 3anannue

OTMmeTbTE NPABUJIBHBIN OTBET:

JInHenyaTeli CIIEKTP U3JIy4ECHUS JAKOT:

a) ra3bl P HU3KOM JIaBJIEHUU

6) TBepable BeniecTBa mpu Temrneparype 0 K <T <273 K

B) TBEp/IbIE, XKHUJIKHE U ra3000pa3Hble BemecTa npu temieparype 273K



I') pacKaJIeHHbIE TBEP/bIE TeJla ¥ ra3bl PU BHICOKOM JIaBJICHUU

1) KUJIKOCTH TIPU BBICOKOH TeMIIepaType

19. 3aganue

OTMeTbTe NPaBUJILHBIN OTBET:

CBer, B KOTOpOM KoyieOaHMSI CBETOBOI'O BEKTOpa MPOUCXOAAT B  ONPEIEICHHOM, HO
HEHCKIIIOYUTEIHbHOM HAIPABICHUH, HA3bIBACTCS:

a) HEeTOoJIAPU30BaHHBIM

0) 4aCTHYHOIIOJIIPH30BAHHBIM

B) TUIOCKOMOJISIPU30BAHHBIM

I') €CTECTBEHHBIM

Tect — 4 AToMHas pusuka

1. 3apanmne

OTMeThTe NPaBUJILHBINA OTBET:

HanpaBnenue ABMKEHHUS AJIEKTPOHA OTIAYd € COCTABIAECT C HANpaBiICHHEM MaAaromero (GoToHa
yron 30°. Umnynbc paccessHHOTO (DOTOHA PaBEH. ..

a) \/§Pe

6) 1,5V3P,

B) 0,5P,

r) 2/3P,

2. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

Cpennee Bpemsi KU3HH PATUOAKTUBHOTO SIpa:
a) T=A

0) =2/ A

B)T=2 A

r)=1/A

3. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

®opmyna Komnrona nns paccesnus GpoToHa:

2h . 6
a) Al = — sin—
mc 2 !
ho.
0) Al = —sin? =
m}f 2
B) Al = — sin
Ti:"lC
2h .
r) A A =-=—sin?
mc
4. 3ananue
OTMeThbTE MPAaBUJIbHBIN OTBET:
ITepnon nomypacnana T, /, Beramcnsercs no Gpopmyie:

(2

2
0
2

=2
a) T% = p
Inl
0) Tzl ==
In2
B) Tzi = 27
5. 3apanne

OTMeThTe NPaBUJIbLHBIN OTBET:
®opmyna Punbepra:



yo=r(beh)
0=K(E- 1)
mo=k(i- D
yv-k(Ee]
6. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:
3akon Kupxrodda Beipaxaercss Gopmynoii:

Ry
ar,r = —
Y Tor = 3

2nv?
0)ryr = = kT
B) Amax = b/T

_2nhv3 1

r) Tyr = c2  ehv/(kD)_q
7. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

[IpaBuno cmenienus g paJruOakTUBHOIO @ — pacnaza:
a)2x - 7 4Y + _fe

0) 2X — 423Y + 3He

B) 2x = 21V + ,le

r)X+a ->Y+b

8. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

®opwmyia ne bpons:

o

N

©
1

6) A =

SIS IS

o]
~
©

|

r)p=mc
9. 3aganune
OTMeThTe NPaBUJILHBINA OTBET:

3akoH cMmeleHus Buna Beipaxkaercs popMyIioit:
a) Amax = 2
T

6 __ 2nhwd 1
)rv,T = Tz ghu/(kD) 4
Rv,T

B) T, = —

) v,T AyT
2mv?

r)Tyr = = kT

10. 3aganue

OTMeThTE NIPABWIBHBIN OTBET:

[IpaBuiio cMmeleHust paguoakTUBHOTO B-pacnaja:
a) 4X - 423Y + 3He

6) 2X - ;4Y + e

B) 4X — 473y

r) 72X - 247 + _fe

11. 3apanue

OTMeThTE NIPABWIBHBIN OTBET:

CooTtHomenue HeonpeaenéuuocTu I eizendepra:
a) AxAp < h

0) AxAp = h



B) AxAp = h

r)AxAp =1

12. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

3akon Panes — JlxuHca Beipaxkaercs (GOpMyIIoi:

2mv?
a) rv‘T: 2 kT

0) Amax = b/T
Rv,T

B) Ty = Aor

r)R, =oT*

13. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

®OTOH — ATO YacTHIIA, ...

a) IBMDKYIIAsICS ¢ OOJIBIIION CKOPOCTHIO M 00JIa1at01Iast SHEPTUeH, He 3aBUCAIIEH OT MacChl
0) ABMKYIIAsICSI ¢ OOBIION CKOPOCTHIO, Macca MOKOsI KOTOPO# paBHA HYITIO

B) JBIDKYILASACS C OOJBIION CKOPOCTHIO M 00JIaaroNIasi MacCoi, 3aBUCSIEN OT CKOPOCTH JIBHKEHUS
I') IBMKYIIASICSl CO CKOPOCTBIO CBETA, Macca MOKOsl KOTOPOU paBHA HYIIIO

14. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

[IpaBuio cMmeteHus i paauoaKTUBHOTO B-paciaja:

a) 4X - 423Y + 3He

6) 72X - z.4Y + _Je

B) 2X - 21V + ,le

r) 42X - 473y

15. 3aganne

OTMeThTe NPaBUJILHBINA OTBET:

Vpasuenue lllpeaunrepa ajisi CTallMOHAPHOTO COCTOSHUS:

a)VY(X, Y, 2) +26—7: [E+ Uy z)]|¥YXyz) =0
O)VY(X, Y, 2) - 7 [E + U(x,y, 2)]¥(xy,2) = 0
B) V2¥(X, Y, Z) +2h—T [E-UXyz)]¥YXxyz) =0
r) V2¥(X, Y, 2) - % [E+ Uy z)]|¥Y(Xxyz) =0
16. 3aganue

OtMeTbTE IPaBUIbHBIN OTBET:
®opmyina [limaHka 11 CIEKTPAIbHOM IUIOTHOCTH YHEPTEeTUYECKON CBETUMOCTH UMEET BU/L:

__ 2mhv® 1
a) Ty = c2  ehv/(kD)_1
2mv?
6) TU'T == o2 kT
RV,T
B) T, = —
) v,T Ay
T) Apax = DIT
17. 3apanue

OtMeTbTE NIPaBHIbHBIN OTBET:

Cumson X B peakuuu 5N + jHe — 170 + X ects:

a) ip

0) in

B) 1H

) _de

18. 3aganue

OTMmeTbTE NIPABUJIBHBIN OTBET:

YacroTa msnydenus 3-10%° T'm. 3a 1 ¢ MCTOUHHK HM3mydeHHs MomHOCThIO 40 BT mcmyckaer ...



(GOTOHOB.
a) 1,0 - 107
6)2,0-10%7
B) 2,0 - 101
r) 1,0 -102°
19. 3aganue
OTMeThbTE NMPAaBUJIbHBIN OTBET:

4
CumBon X B peakuuu 3Be +-He — 2C + X ecTs:
2
1
a) 1p
0) in
B) 1H
r) e
20. 3aganue
OTMeThTe NPaBUJILHBINA OTBET:
CrammonapHoe ypasaenue lllpeaunrepa ist 31€KTpoHa B BOJOPOIONIOT00HOM aTOME HMEET BHI:
h? o Oy
—_— + = LS
a) Z@A‘V U(x,y,zt)y=ih o
h _ . 0y
6) _ZmAW =Ih at
2.2
mwax

2
B) Ay +5HE — =)y =0
2
Ze )\VZO

4TTEYT

r) Ay + hzz—m(E -

Bonpocsl npoMeKyTOYHOI0 KOHTPOJIA
Bonpocsl k 3x3ameny (1 cemectp)

1. ®usuka, ee onpeneneHye, NPeIMET U3yUEHHS] U OCHOBHbIE MOHSATHS.

2. Marepus u ee BUbl, CI0cO0 CYIIECTBOBaHUS MaTepUH. DHEPTHsl.

3. Mexanuka, pa3ienbl MEXaHUKH, MEXaHW4yeckoe JABrbkeHHe. OmnpenencHre MeXaHWYeCKOu
CHCTEMBI, 3aMKHYTas (M30JIMPOBAaHHAs) MEXaHUYECKasi CHCTEMA.

4. Cucrema orcyera M cucreMa kKoopiauHart. [loHsTHEe MaTepualbHON TOUKH.

5. Onpenenenne BekTopa, MpocTeilmue anredpandyeckue oOnepalud ¢ BEKTOpaMH, €IUHUYHBIN
BeKTOp. ba3ucHbIe eMMHUYHBIC BEKTOPHI |, j, K U cucTeMa KoopauHar.

6. Panuyc-BekTop I, BEKTOp IepeMelieHust Ar, BEKTOp MIHOBEHHOH CKOpOCTH V.

7. BexTop ycCKOpeHus, HOpMajbHas COCTaBIIOIIAs @, W TaHTeHIMaJbHas COCTaBIAIONIAS d
BEKTOpa YCKOPEHHS.

8. OmnpeneneHne Moaylisi BEKTOpa YCKOPEHHUS.

9. IlyTh S Ip¥ IPOM3BOJIHHOM JIBIDKEHHH MaTepHalbHOU TOUKH. [ padndyeckoe n300pakeHne myT S
(kak momane (urypsl Ha rpaduke, OTpa)karolleM 3aBHCUMOCTb CKOPOCTH V OT BpeMeHH t) mpu
IIPOU3BOJILHOM JBM)KEHUU MaTEpUaIbHOU TOYKH.

10. B xakoMm citydae yroj MO>KHO cUMTaTh BekTopoM? [IpuBecTH puCyHOK.

11. BekTop yYTI0BO# CKOPOCTH ® M BEKTOP YIIIOBOTO YCKOpEHUs 3.

12. Csi3p MeXIly JIMHEHHOH CKOPOCTBIO V W YIJIIOBOH CKOPOCTBHIO .

13. CBsi3b MeX/1y TAaHT€HIIUAILHON COCTABIISAIONIEH YCKOPEHUS d, M YIJIOBBIM YCKOPEHHEM [3.

14. NnepumaneHas cucreMa oTcuera u 1-blif 3akoH HproToHa.

15. Onpenenenue cuibl, IpaBUiIo ClIoXKeHus cui. [IpuBectn mpumep.

16. Bropoii 3akoH Hpl0TOHA M rpaHUIBl €r0 MPUMEHEHUS.

17. Tpernii 3axkoH Hpl0TOHA U €T0 CBS3b C 3aKOHOM COXPAaHECHHS UMITYJIbCa

18. PaboTa cuibl, onpeiereHne KHHETUYECKOH 3HEpriy; MoTeHanbHast sHeprus. [Ipumepsr.

19. 3akoH coxpaHEHUs] SHEPTHH

20. A6comoTHO TBepoe Teno. [locTynaTensHoe U BpaliaTeIbHOE ABHXKEHHS TBEPOTO Tela.

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



22. MOMEHT CWJIBI M HAIIPABJICHHE BEKTOpPAa MOMEHTA CHIIBI.

23. MOMEHT MHEpLIMU MaTepUaIbHON TOUKU U CUCTEMbl MaTepHAbHBIX TOYEK.

24. MOMEHT MHEpLIMH CILUIOUIHOTO TeJja Ha IpUMEepe IMIIMHpA.

25. OCHOBHOH 3aKOH JAMHAMHKHU BpallaTeIbHOTO IBIKEHUS I Tena ¢ (PUKCHPOBAHHOW OCHIO
BpalleHUs. Y CJIOBHUE PaBHOBECHS TBEPAOIO Teja

26. MOMEHT MMIyJbca ¥ 3aKOH COXPAHEHHsI MOMEHTA HMITYJIbCA.

27. CpaBHEHME ABUKEHMSI TBEPJOTO TeJla C JBM)KEHUEM MaTepUalIbHOW TOUKH.

28. [IpyHIMT OTHOCUTEIBHOCTH B MeXaHuKe. [locTynaTsl TEOpUN OTHOCUTENBHOCTH.

29. CnencTBUs TEOPUU OTHOCUTEIBHOCTH. B3aMMOCBS3b Macchl U SHEPTUU.

30. CratucTuyeckuii ¥ TePMOAMHAMUYECKUN METO/IbI M3YUYEHHI CBOMCTB BEIIECTBA.

31. MonekynspHO-KMHEeTHYecKass Teopust razoB. OcHOBHble NoOHATHA. OmnpenereHue HAEaIbHOIo
rasa

32. JlaBnenue, TeMnepaTypa, BHyTPEHHS SHEPrHs UAEalbHOIO ra3a ¢ TOUKHM 3pEHUsT MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

33. YpaBHeHUE COCTOSIHMSA UAEANbHOTO ra3a, ypaBHenue Knaneiipona — Meneneesa

34. ®u3nveckuii CMBICI YHUBEPCAIBHOM ra30BOM MOCTOSTHHOM.

35. OCHOBHBIE TIOHITHS TEPMOJUHAMUKH (TEJI0, TEIJIOTA, MPOIIECC M T 1T )

36. [lepBbIil 1 BTOPO# 3aKOHBI TEPMOAMHAMUKI

37. lukibl, paboTa 3a IUKIL.

38. Hukn Kaprno u KII/] npeanbHON TETUIOBOW MalTHBI.

39.Kak onpeznensiercs TOYEUHBIN 3JEKTPUUECKUN 3apsia UM KAaKOBbI €ro cBoiicTea?

40.ChopmynupoBath 3akoH KyinoHa B BEKTOPHOM BUI€, IPUBECTH IPUMED €ro MPUMEHEHUSI.

41.J1aTh onpeeneHue 3IeKTPUYECKOro MOl U BEKTOpa HAPSYKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

42 Kax  OmpeiemsitoTCs CHUJIOBBIE JIMHHHM BEKTOPAa HANPSHKEHHOCTH JJIEKTPHYECKOTO IOJIsA?
N300pa3uth 351eKTpUyYecKoe MoJe, CO31aBaeMOe CUCTEMOM JIByX pa3HOMMEHHBIX 3apsiioB

43.ChopmMynrpoBaTh MPUHIUIT CYTIEPIIO3UIIUH dIIEKTPUIECKOTO OISl U MPOMILTIOCTPUPOBATH €T0 Ha
KOHKPETHOM IpuMepe.

44 Kak ompenensieTcs BEKTOp MHAYKLMU 3JIEKTPUYECKOIO MOJS U MOTOK JaHHOTO BEKTOpa 4epes
MOBEPXHOCTH?

45.ChopmynupoBate  Teopemy  Octporpaackoro-l'aycca  nmms  SJIEKTpUYECKOTO MO U
IPOMJUTIOCTPUPOBATH €€ Ha KOHKPETHOM IpHUMEpE.

46./1aTh onpezieNieHre OTEHIIMANA U PAa3HOCTH TIOTEHIINAIIOB.

47.Y10 Takoe SKBUNOTEHIMAIbHAsA MOBepXHOCTh? KakoBa ee (hopMma /17151 TOUEYHOT'O 3JIEKTPUYECKOTO
3apsia’?

48.Kax cBsizaHbl MEXy OO0 HAPSKEHHOCTD JIEKTPUUYECKOTO MO M MOTEHLIUAN HIEKTPHUECKOTO
nosisi?

49.Y10 Takoe 3MEKTPUUECKUI JUIOJIb U KaK OH ce0sl BEJeT, €CIM €ro MOMECTUTh B AIIEKTPUUYECKOe
nosue?

50.Kax npoucxoaut nosisipuzanus qudnektpuka? Kakoil BeTMUMHON ee MOXKHO OXapaKTepUu30BaTh?

51.Yemy paBHa HamNpsYKEHHOCTb 3JIEKTPUYECKOIrO IOJsI BHYTPU NPOBOJHHKA, MOMEIIEHHOTO BO
BHEIIIHEE 3JIEKTPOCTaTHUECKOE ToJe?

52 .Kak ompenensieTcst JIeKTPHIECKOe MoJie BHYTPH BellecTBa?

53.2Heprus EeKTPUYECKOT0 OIS, 3a[IaCEHHOTO B IIIOCKOM KOH/IEHCATOPE.

54.0Onpenenenue aekTpudeckoro Toka. Cuiia Toka v MJI0THOCTh TOKA.

55.3akon Oma u 3akoH [xoyns-JIeHia B JokansHOM Gopme.

56.3axonb1 Kupxroda u ux npuMeHeHHe K pacyeTy XapaKTePUCTUK IBYXKOHTYPHOU JIEKTPUIECKON
LIENH TOCTOSIHHOT'O TOKA.

57.ChopmynupoBaTh 3aK0OH AMIepa A B3aUMOJIEHCTBUS 3JIEMEHTOB TOKA U MPOUJUTIOCTPUPOBATH
€ro Ha KOHKPETHOM IIpUMEDE.

58./latp ompenenenue 3akoHa bruo-CaBapa-Jlammaca u moka3aTh €ro npuMeHeHHe Ha KOHKPETHOM
puMepe.

59./laTp ompeeneHne 3aKOHA IIEKTPOMArHUTHON HHIYKIIHH.



60.Yto Takoe siBIeHWe CAaMOMHIYKITMU U KaK BBOAUTCS MHAYKTHBHOCTH L?

61.3anucats ypaBHeHHs MakcBesia B MHTETPaJbHON (OpME, KOTOPHIE BBIPAXKAIOT CBSI3b MEXKIY
IEKTPUUECKUM U MarHUTHBIM I10JIEM.

62.3anmcates ypaBHeHHME MakcBesla B HMHTErpalibHOM (opme, B KOTOPOM oOTpaxaercs (HakT
CYLIECTBOBAHMS IEKTPUUECKUX 3apsI/IOB.

63.3anmcats ypaBHeHHe MakcBe/la B MHTErpajibHOW  (opMe, B KOTOPOM OTpakaeTcsl (axT
OTCYTCTBUSI MArHUTHBIX 3aps/I0B.

64.Kax ornpenennTh 3JIeKTpuiecKoe (MM MarHUTHOE) MOJIE IS MIJIOCKOM 3J1€KTPOMAarHUTHOW BOJIHBI
B JIaHHOW TOYKE MPOCTPAHCTBA U B IaHHBIH MOMEHT BpEMEHU?

65.ITepemenHbIi dneKkTpudeckuii ToK. [IoHATHE U OCHOBHBIE XapaKTEPUCTHKH.

Bonpocs! k 3k3aMeny (2 cemecTp)

Bunpl konebanuii; rapMoHHUYecKHe KoleOaHUs U UX OCHOBHBIE XapaKTEPUCTUKH.
Crnoxenue KosnebaHuil; IpUMEHEHNE METO/1a BEKTOPHBIX UATPaMM.
MatemaTtuyeckuii MasITHUK U YpaBHEHHUE €r0 KOJIeOaHHi.
®u3nyeckuil MasiTHUK U ypaBHEHUE €ro KosueOaHuil.
Buapl BOJMH M OCOOEHHOCTH MX pacIpOCTPaHEHHUs B PA3IUYHBIX Cpelax; IoNepeyHble U
IPO/IOJIEHBIC BOJHBI.

6. BoiHOBOE ypaBHEHHE U €ro pelleHHe B BUAE YPAaBHEHUS BOJIHBIL.

7. Kak omnpenensieTcst cBeTOBasi BOJIHA C TOUKU 3pEHUSI 3JIEKTPOMAarHUTHON Teopun Makcpesia?

8. KakoB (u3nueckuii cMbICII CBETOBOI'O BeKTOpa?

9. JlaTh MOHATHE KOT€PEHTHOTO HCTOYHUKA CBETA.

10. Kak ompenensiercs siBnenue unrepdepenuuun csera? IlpuBectu npumep MHTEpPEepeHUMU AT
JIBYX KOT€PEHTHBIX UCTOYHUKOB.

11. Onpenenuth ycaoBUsS MaKCUMyMa U MUHMUMYMa UHTep(hEpEeHIUH.

12. Kak ompenensercst siBieHHE TU(GPAKIUM CBETa M YE€M OHO OTJIMYACTCS OT SIBJICHUS
uHTephepeHIun?

13. Ipunmun [rolirenca-OpeHens u ero couepikaHue.

14. 3onbl ®peHens v ux NpUMEHEHHeE JJIS pacueTa HHTEHCHBHOCTHU CBETA B SIBJICHUU TU(PPAKLINU.

15. Qudpaxuus cBeTa Ha OJHOM LIENH.

16. udpaxus cBera Ha cucteMe 1ienei; TuppakiMoHHAas peleTka U €€ XapaKTepUCTHKH.

17. Kax onpenensiercs siBleHUE NOJISIpU3aLUU CBETa?

18. Yem oTiimyaeTcst €CTECTBEHHBIN CBET OT MJIOCKOMOJIIPU30BAHHOTO cBeTa?

19. Cnoxenne ABYX IIJIOCKOTIOJSIPU30BAHHBIX BOJIH, HMMEIONIMX B3aWMHO TEPICHAUKYISPHBIE
IUIOCKOCTH TTOJIIpU3allHK.

20. KpyroBas u 3JutMnTHYECKAS TTOJSPU3ALIHSL.

21. Tlonspusauus cBeTa NpU OTPAKEHUU U MPEIOMIICHUH; 3aKOH bprocrepa.

22. du3MYeCKHid CMBICT CIIEKTPATBLHOTO pasioxkeHus. Teopema Dypoe.

23. IlpencraBneHre MOHOXPOMATHYECKHX BOJIH B KOMIUIEKCHOM MIOCKOCTH; popMyIa Ditepa.

24. Psan ®ypwe u nunTerpan Oypoe.

25. IIpumenenue paznoxxeHuss Oypbe K IPOCTEUIIMM CBETOBBIM U 3JIEKTPUUECKUM CUTHAJIAM.

26. OmpeneneHre TEMJIOBOTO W3IYYCHUS M €r0 XapaKTEPUCTHKH.

27. Yro Takoe «HCITyCKaTelbHasi COCOOHOCTH» I; aOCOMIOTHO uYepHOro Tena?

28. «OHepreTuueckas CBETMMOCTb» R, aOCOIIOTHO UYEpHOro Teia W ee CBS3b C «HCIyCKaTeIbHON
CIOCOOHOCTBION .

29. Natp ompeneneHue abCOMIOTHO YEPHOTO Tella C TOUKU 3peHus 3akoHa Kupxroda.

30. 3akon Credana - boipIMana H3ITydeHUsT aOCOTIOTHO YEPHOTO Tea.

31. 3axonsl BuHa u3nyueHust aOCOMIOTHO YEPHOTO Tea.

32. B gem cytb runotessl [Imanka, BBEASHHONH MM TIPU ONMCAHUH W3TYYEeHHUS] aOCOIIOTHO YEPHOTO

orwdPE

Tena?
33. Tlocrynatel bopa B Mojiennu aroma BOJOpOJIA.
34. ®opmyna baneMepa il crieKTpa U3IYYSHHs aToMa BOJOPO/Ia.



35. KakoB cmbich 1iesix yrcenr M, N B popmyne banbmepa ¢ Touku 3peHust teopuu bopa?
36. OmpeneneHue KOPIMYCKYISIPHO - BOTHOBOTO Ayann3Ma MaTepUH.
37. CootHomenus ae bpoiiis, cBA3bIBarOIINE KOPIYCKYJISIPHBIC U BOJHOBBIC CBOMCTBAa MAaTepHH, U

UX COJICpIKAHUE.

38. Jlimna BosHbI 1e bpoins miis saekTpoHa.

39. Nmeer nmu ¢pusnyeckuii cmbica BoaHoBas Qyukius VY(X,y,z,t)?

40. CymiecTByeT JH MOHSITHE «KJIACCUYECKOM TPAaeKTOPHH» B KBAHTOBOW MeXaHUKe?

41. Kakue npearnosnoxeHus o3BOJIMIN «yrajaaTh» iBHbII BUA ypaBHeHus lllpenunrepa?

42. Kakyio wuHbOpMalMi0O O MHUKPOCKOINMYECKOW CHUCTEME MOXKHO TOJYyYUTh W3 YpaBHEHHS

[penunrepa?

43. Crpoenue aTOMHOTO siipa. Monenu sijipa.
44. Snepuble peakiuu. PagnoakTuBHbBIE TIPEBPAILLICHUS SIEP.
45. Peakuus sinepHoro aenenus. Llennas peakius 1eineHus.

HIxkasabl onieHKH 00pa3oBaTEILHBIX J0CTHKEHUI

Bbannbl
(peUTUHTOBOI
OLIEHKH)

Onenka
IK3aMeHa

TpeGoBanus kK 3HAHUAM

90-100

«OMIUYHO)

OrneHKa «OTIMYHO» BBICTABIISETCS CTYACHTY, €CJIM OH TIIyOOKO M IPOYHO
YCBOMJI MPOTPaMMHBIH MaTepual, MCUEPIbIBAIOIIE, I10CJIEI0BATEIbHO,
YEeTKO U JIOTMYECKH CTPOMHO €ero u3jaraer, yMeeT TECHO YBS3bIBAaTb
TEOPHIO C MPAKTHKON, CBOOOIHO CIPABISIETCS € 3aJa4aMHU, BOIIPOCAMHU U
JPYTUMH BHJIAMH TNPUMEHEHHs 3HAHUM, MpUYEeM He 3aTpyIHseTCs ¢
OTBETOM IIPHU BUJIOM3MEHEHUU 3aJaHHM, UCIIOJIb3YeT B OTBETE MarepHall
MOHOTpaUUecKol JIMTepaTypbl, MPaBUILHO OOOCHOBBIBAET IPUHATOE
pellieHue, BIaJeeT Pa3HOCTOPOHHUMHM HaBbIKAMM U [pUEMaMH
BBINOJIHEHUS TPAKTUYECKUX 3ajay.

3anuchiBaeT  pacyeTHble  (QopMyJbl, OOBSACHAET MX  3HAYCHHE,
IIEPEUUCIIACT  OCHOBHBIE  3aKOHBI, 3alUCBIBAET MaTEMaTHYECKHE
BBIPAKEHHS] OCHOBHBIX 3aKOHOB.

70-89

«xopowo»

OI_IeHI(a «XOpOIIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
mMarcepuajl, rpaMOTHO HW IO CYHIECTBY H3Jaract €ro, HE JOIIyCKad
CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, NIPABUJIBHO ITPUMCHSCT
TCOPCTUUCCKHUE TOJOXKCHUA TIPH PCHICHUW IPAKTUYCCKHUX BOIIPOCOB U
3aga4, BJIaaccT HeO6XO,Z[I/IMBIMI/I HaBbIKAMHU U ITPUEMAMH UX BBITIOJIHCHUS.

60-69

«y00871eme0-
PUMENbHOY

OneHka «yAOBIETBOPUTEIIBHO)» BBICTABIISAETCS CTYJCHTY, €CIM OH UMEET
3HaHMUA TOJIBKO OCHOBHOI'O MaTrepuana, HO HE YCBOWJ €ro JCTaleH,
JIOTTYCKaeT HETOYHOCTH, HEJOCTAaTOYHO TMpaBUIbHBIE (OPMYIUPOBKH,
HapyIlleHUs  JIOTUYECKOW  IOCJIENOBAaTEIbHOCTH B M3JI0KECHUHU
IIPOrpaMMHOI0 MaTepHala, UCIBITHIBACT 3aTPYAHEHHUS IIPU BBIIIOJIHEHUH
IPAaKTUYECKUX paboT.

0-59

«Heyoose-
MEOPUMENLHO »

Ol1ieHKa «HEYIOBIETBOPHUTEIIBHO» BBICTABIISIETCSI CTYIACHTY, KOTOPBIN HE
3HaeT 3HAUYUTEIBbHOM YacTU NPOrpaMMHOr0 Marepuana, JOMYyCKaeT
CYIIECTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIIUMH 3aTPYyAHCHUSIMU
BBIMIONHSAET  TpakThueckue  paborel. Kak  mpaBwimo,  oleHka
«HEYJOBJICTBOPUTEIHLHO» CTaBUTCSA CTYJEHTaM, KOTOpPhIE HE MOTYT
NPOJOKUTh ~ OOydeHWe  0Oe3  JOMOJIHHUTENbHBIX  3aHATHH  TI0
COOTBETCTBYIOIIEH TUCITUTIIINHE.

Tabauna aJis aHAJIKU3a COOTBETCTBUS M B3aHMHOI0 NMEePECIETa OLCHOK B PA3JIMYHBIX HIKAJIAX

Cymma
0ajL10B

Ouenka no 4-x
0aJILHOM MIKaJIe (ECTS)

Onenka

3auer I'panauus




90 -100 5 (OTIIMYHO) A OTJINYHO
85— 89 B OYCHb XOPOIIIO
75-84 4 (xoporio) SAUTEHO C XOpOIIIO
70-74
6569 D YIOBJIETBOPUTEIILHO
60 — 64 3 (YAOBICTBOPHTEILHO) E MOCPEJICTBEHHO
Huxe 60 2 (HeyAOBJIETBOPUTEIHHO) HE 3a4TEHO F HEYZOBJIETBOPUTEIBHO

Crynent, nomyuuBmmii meHee 60% OT MakCHMajdbHOTO Oaiyia 3a paszaen JUCHUIUIAHBI I
MIPOMEKYTOUHYIO aTTECTallUI0, CUMTAETCA HEATTECTOBAHHBIM 10 IAHHOW AUCIUIUIMHE.

Y4eOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE oOeciiedeHne yueOHo JUCIUILITHHbI
OcHoBHas nuTeparypa:

1. Casenbe M.B. Kypc o6meit ¢usuku. B 3-x tr. T.1. Mexanuka. MomnekynspHas (u3uka.
Yyebnoe  mocobwme.-11-e m3x. M.: "Jlams". - 2019. - 432c. Pexum  jgocryma:
https://e.lanbook.com/reader/book/113944/#1

2. CasenpeB U.B. Kypc o6mieir ¢usuku. B 3-x Tr. T.2. DiekTpudecTBO M MarHeTu3M. BOHEL
Onruka. YuyebHoe mocobue.-11-e U3, M.:"JIanp".-2019.-496¢. Pexum JOCTyTA:
https://e.lanbook.com/reader/book/113945/#1

3. CagenneB U.B. Kypc obmeit ¢pusuku. B 5-u 1. Tom 4. Bonnbel. Ontuka. YueGHOe mocobue.-5-¢
u3g. .:"Jlanp".-2011.-256¢. Pexxum noctyna: https://e.lanbook.com/reader/book/707/#1

4. CasenseB U.B. Kypc obmeit ¢usuku. B 3-x Tr. T.3. KBantoBas ontuka. ATomHas (u3uka.
Om3uka TBepmoro Tema. YuebHoe mocobume.-10-e  wm3n. M.:"Jlawp".-2019.-496¢c. Pexxum poctyna:
https://e.lanbook.com/reader/book/123463/#1

CagenpeB 1.B. COoopHHK BOMpPOCOB W 3aaad mo obmiei ¢usmke. 6-¢ wm3a. crep.M.:"Jlanp".-2019.-
292c. Pexxum nocryma: https://e.lanbook.com/reader/book/125441/#1

5. Kysnenos C.1. Kypc pusuku ¢ npumepamu penrenus 3anad. Yacts |. Mexanuka u MOJIEKyJIIpHas
¢uzuka. Tepmoaunamuka: YuebHoe nocodue / moxa pea. B.B. Jlapuonosa.- 3-e u3z. nepepad. u gomn.- CII6.:
NznatensctBo «Jlauby, 2014.-464c. Pexxum nocryna: https://e.lanbook.com/reader/book/42189/#2

6. Kysneno C.M. Kypc ¢usuku ¢ mpumepamu pemieHus 3agad. Yacts |l. DnektpuyectBo u
marHetusM. Konebanust u Bonubl: YuebHoe mocodue / moa pex. npod. B.B. Jlapuonona.- 4-e uzn. nepepad.
u JOII.- CIIo.: H3narenscTBO «JIaHby, 2014. - 416c. Pexxum JlocTyna:
https://e.lanbook.com/reader/book/53682/#1

7. KysnenoB C.M. Kypc ¢usuku ¢ npumepamu pemenust 3agad. Yacts |ll. Ontuka. OcHOBBI

aTOMHOW (M3UKHA M KBAaHTOBOM MexXxaHMKW. DU3MKa aTOMHOTO siipa U DJIEMEHTapHBIX YacTHIl: Y4yeOHoe
nocobue / mox pen. npod. B.B. Jlapuonosa.- 4-e uzn. mepepad. u gom.- CII6.: M3natenbctBo «JlaHby,
2015.-336¢. Pexxum mocryma: https://e.lanbook.com/reader/book/53685/#1

JlononHuTtenpHas IUTEpaTypa:

8. Hponos U.E. 3agaun mo obmiel ¢usnke: yueOHOe mocodue mist By3oB/ E.M.Mpomnos.-9-¢ u3m.-
Mocksa: bunowM. JlaGopartopus 3HaHUM, 2014.-432c. Pexxum JIOCTYyIIA:
https://e.lanbook.com/reader/book/94101/#1

9. Akcenosa E.H. O6mas ¢usuka. Mexanuka (rinaBsl Kypca): yuedHoe nocobue / E.H. AkcenoBa. —
2-e  wm3n.,, wucnp. — Cankr- Ilerepoypr: Jlamp, 2018. — 128 c¢. Pexum nmocryma:
https://e.lanbook.com/reader/book/103056/#1

10. AkcenoBa E.H. OOmas ¢usuka. TepmoauHamuka W MoJIeKyisipHas (u3uka (IJIaBel Kypca):
yuebHoe nocobue / E.H. Axcenosa. — 2-e u3z., ucnp. — Cankr- IlerepOypr: Jlanb, 2018. — 72 c. Pexxum
noctyma: https://e.lanbook.com/reader/book/103058/#1

11. Axcenosa E.H. O6mas ¢puzuka. DneKTprHuecTBO U MarHeTusMm (TiaBbl Kypcea): yueOHoe mocodue /
E.H. AxcenoBa. — 2-¢ wusnm., ucnp. — Cankt-IlerepOypr: Jlams, 2018. — 112 c¢. Pexum pocryma:
https://e.lanbook.com/reader/book/103059/#1.
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12. AxcenoBa E.H. O6mas ¢usuka. Konebanus m BoiHBI (T7aBBI Kypca): yueOHoe mocodue / E.H.
AxcenoBa. — 2-e wusn.,, ucnp. — Caskr- IlerepOypr: Jlaws, 2018. — 72 c¢. Pexum pocryna:
https://e.lanbook.com/reader/book/103055/#1

13. AkcenoBa E.H. O6mas ¢usuka. OnTuka (riaBsl Kypea): yuebnoe nocodue / E.H. Akcenosa. — 2-¢
w3n., ucnp. —  Cankr-  Ilerepoypr:  Jlams, 2018. — 76 c¢. Pexum  gocryna:
https://e.lanbook.com/reader/book/103057/#1

14. CusyxwuH, [I. B. O06mwuii kypc ¢uszuku: Yued. mocodue: st CTyn. PU3HIECKUX Crel.By30B. B 5 -
™ T. T.1. Mexanuka / . B. CuByxuH. - 6 € usn., crepeor. - M.: @uszmatiur, 2017. - 560c. Pexxum nocryma:
https://e.lanbook.com/reader/book/2313/#1

15. CumyxwuHn, 1. B. O06mmii kypc ¢pusuku: Yuebd. mocobue ans crya. GU3NIecKux CIel.By3oB. B 5 -
™ T. T.2. Tepmogunamuka u mosekyispHas ¢usuka / [[. B. CuByxuH. - 6 e usa., crepeorumn. - M.:
dusmaraut, 2014. -544 c. Pexxum noctyna: https://e.lanbook.com/reader/book/2316/#1

16. CuyxwuH, [[. B. O0umwuii xypc ¢puzuku: Yuebd. mocodue s cTya. GU3HIECKuX CIel.By30B. B 5 -
a1 T. T.3. Dnexrpuuectso/ 1. B. CuByxuH. - 6 € usg., crepeoruit. - M.: @usmarnut, 2015. - 656¢. Pexum
nocryna: https://e.lanbook.com/reader/book/72015/#1

17. Cusyxwun, JI. B. O0mmii kypc ¢pusuku: Yued. mocodbue A cTyA. GU3NIeCKUX CIel.By30B. B 5 -
@ T. T.4. Ontuka / [I. B. CuByxuH. - 63e uza., crepeorun. - M.: @uszmarnur, 2013. -792 c. Pexum
noctyna: https://e.lanbook.com/reader/book/2314/#1

Meroanyeckue yka3aHus AJis1 00y4arOIMXCH M0 OCBOCHUIO M CUMILIUHBI (MO1YJIs1)

18. PeokakoBa O.I1. Omnpenenenne CKOpPOCTH IIyJd MPH TMOMOMIM OAITTMCTUYECKOTO MAasTHUKA.
Metoauueckue yka3aHHs K BBINOJIHEHUIO J1aOOpaTOpHOM paboThl 1Mo (u3MKe Ul CTYAEHTOB BCEX
cnenuanbHocTel u popm oOyuenus.- MUDU: Konunpunrep BUTU, 2015.-16¢.

19. INoaropnoB A.A. M3yueHue OCHOBHOTO 3aKOHAa BpAalllaTEJILHOTO JBHXKEHUA. Meroandyeckue
yKa3aHUsA K BBINOJIHEHUIO JIaOopaTOpHOW paboThl MO (U3MKE A1 CTyIAeHTOB creuuaibHoctu 190109,
TEXHUUYECKUX HampaBjieHuii Bcex ¢popm oOyuenus.- MUDU: Konunpunrep BUTH, 2016.-24c.

20. Bynasuna E.JI. ®usndeckuii MasTHUK. MeToanuecKkne yKa3aHUs K BBIOJHEHUIO Ta0OpaTOpHOI
paboTel 1o ¢u3MKe Ul CTYACHTOB BceX creuuanbHocTedl u gopm obyuenus.- MUOU: Konunpunrep
BUTH, 2015.-16c.

21. bymynkun H.U., Hukugopos B.B. M3ydyenne TepMoaMHaMU4eCKUX CBOMCTB BO3/lyXa Ha OCHOBE
onpexaenenuss Cp/Cy . Meronuueckue yka3zaHus K BBINOJIHEHHIO JIaOOpaTOpHOW paboThl Mo (GU3MKe A
CTYZICHTOB BCeX clelanbHocTel Beex hopm o0yuenus.- MUOU: Konunpunrep BUTHU, 2015.-16¢.

22. Jleonos I1.B., Hukudopor B.B. Onpenenenne €MKOCTH KOHAEHCATOPOB INPH MOMOIIM MOCTa
Cortu. Metoauueckue yka3aHUs K BBINOJHEHUIO JaOOpaTOpHOH palOoThl Mo (M3MKE A CTYJCHTOB
TEXHUUYECKUX CIIeHaIbHOCTEH M HampaBieHuil Bcex Qopm oOyuenus.- MUDU: Konunpunrep BUTU,
2013.-18c.

23. CamconoB A.B. OmpeneneHre TOPHU3OHTAIBHOW COCTABIAIONICH HAMPSHKEHHOCTH MAarHUTHOTO
nois 3emsnd. Meronndeckre yka3zaHHs K BBITOJHEHHIO JJAOOpaTOpHOM paboOThl MO (PU3MKE sl CTYIEHTOB
TEXHUUYECKUX CIIeMaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2013.- 20c.

24. MumenkoBa T.H. WHIYKTHBHOCTh KaTymKH. MeTOAWYEeCKHE YKa3aHHUS K BBITOJHEHUIO
nabopaTopHOil paboThl MO (U3MKE JUId CTYJIEHTOB TEXHHYECKHX CHEIMaTbHOCTEH M HampaBlIeHHUH Bcex
¢dopm oOyuenus.- MUDU: Konunpunrep BUTH, 2015.-20c.

25. Huxudopor B.B., [lonropuoB A.A. HccnenoBanue 3aTyxaromux KojiebaHUH B KoJeOaTeIbHOM
KOHTYpe IpH ToMoIIM ocuusuiorpada. Metoauueckue ykazaHus K BBIIIOJHEHUIO J1JaOOpaTOpHOH paboThI 1O
¢u3uKe AN CTYAEHTOB TEXHUYECKHMX CIELMANbHOCTEH M HampaBieHHi Bcex (opm oOyuenus.- MUODU:
Korunpuntep BUTH, 2015.- 24c.

26. Jleonos I1.B., Hukucdopos B.B. Beruucnenue cpenseit JummHbel cBOOOIHOTO Ipodera MoJieKyJ raza
no Benu4yuHe Kod(d(duiMeHTa AMHAMUYECKOW BSI3KOCTH. MeTroanyeckue yKa3aHUS K BbIIOJHEHHUIO
1abopaTopHOil paboOThl MO (U3MKE IS CTYJEHTOB TEXHUYECKHX CHEIMaTbHOCTEH M HampaBlIeHHUH Bcex
¢dopm oOyuenus.- MUDU: Konunpunrep BUTU, 2014.-20c.
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27. bynaBuna E.JI. Yckopenue cBoOOmHOTO mageHHs. MeToAMYeCKHE YKa3aHUsS K BBITIOJHEHHUIO
naboparopHoil paboThl Mo (u3MKe ISl CTYIACHTOB TEXHUYECKUX CICNUATBHOCTEH W HANpaBICHUU BCEX
dbopm o6yuenus.- MUDU: Konunpuarep BUTU, 2013.- 16¢.

28. bymaBuna E.JI. MaremaTtuueckuii MasTHHK. MeToandeckre YKa3aHHUA K BBIIOJHEHHIO
nabopaTopHOH paboThl MO (HU3UKE I CTYICHTOB BCEX chenuanbHocTed M GopM oOydenus.- MUDU:
Konunpunrep BUTU, 2015.-16¢.

29. KyuepoBa B.B. HccrnenoBaHue CHEKTPaJbHBIX XapaKTEPUCTHK ONTUYECKOTO HU3ITyYCHUS.
MeTtoanueckue yKa3aHHus K BBIIIOJHEHUIO JJAOOPaTOPHOU pabOTHI MO (PHU3HKE I CTYIEHTOB TEXHUYECKUX
CrienMaJIbHOCTEN M HampaBiieHui BceX Gopm obyuerus.- MUDU: Kormunpuntep BUTU, 2015.-20c¢.

30. Kuckuna O.I1., Hukudopor B.B. Ilonyuenue mnomnspuzoBanHoro ceera. IIpoBepka 3akoHa
Mamoca. MeTtoauueckre yka3aHHUs K BBIIOJHEHUIO J1abopaTOpHOU paboThl Mo (usmke A CTYACHTOB
TEXHUYECKUX CIEIHATbHOCTeH W HampaBiieHHH Bcex ¢opm oOydenus.- MUOU: Konunpunrtep BUTU,
2014.-20c.

31. Jleonos II.B., Hukudopor B.B. Konpsna HeroTona. Meroanueckue yka3zaHus K BBITIOJTHEHHIO
nabopatopHoil paboThl 1Mo (pu3MKe sl CTYJCHTOB TEXHUYECKUX CHEIHAaIbHOCTEH M HampaBlIeHHI Bcex
dopm obyuenus.- MUDU: Korumpunarep BUTU, 2015.- 16¢.

32. MumenkoBa T.H. Onpenenenue xapakTepUCTUK CBETOBOI BOJIHBI C MOMOIIBI0 TU(DPAKIIMOHHON
peméTku. MeToanyeckne yKa3aHWs K BBIOJIHEHHUIO JIAOOpaTOpHON paboThl Mo (U3MKE IUIS CTYICHTOB
TEXHUUYECKUX CIIeUaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Komunpunrep BUTU,
2015.- 20c.

33. bynasuna E.JI. H3Mepenue TtemmepaTypbl pacKajJeHHBIX TeJI C IIOMOIIbIO ONTHYECKOTO
nupomerpa. MeToanyeckie yKa3aHusl K BBITOJTHEHUIO J1a00opaTopHO paboThl MO (DU3MKE IS CTYJCHTOB
TEXHUUYECKUX CIIeNHUaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

34. Hukudopos B.B. Buyrtpennuii ¢ororddexkr. Mertoauueckne ykazaHus K BbIIOJTHEHHIO
nabopatopHoi paboTel 1O (M3HKe IS CTyneHTOB crieruanbHOcTH 220400.62 ounoit hopmbl 00ydeHMS. -
MUOU: Konunpunrep BUTHU, 2015.- 16c.

35. PeokakoBa O.JI. Buemmnwmii  ¢orodpdexr. Meroandeckne yKa3aHHS K  BBIOJHEHHIO
nabopatopHoil paboThl MO (pu3MKe IS CTYJEHTOB TEXHUYECKUX CHEIHAbHOCTEH BceX (opM 0OydeHHUS.-
MUOU: Konunpuntep BUTH, 2015.- 20c.

HNurepHer-pecypcnl

36. Teoperuueckast " MaTeMaTHJecKas du3uka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

37. XKypuan Texunueckoir ®usuku http://journals.ioffe.ru/jtf/

38. ®wuswmka areMEeHTapHBIX YacTHIl U aTOMHOTO sijpa http://wwwl.jinr.ru/Pepan/Pepan_rus.html

39. dusuka u Texuuka [Tonynposonuukos http://journals.ioffe.ru/ftp/

MarepuanbHo-TeXHH4YeCKoe o0ecrieyeHre y4eOHOM JUCHUTIINHBI

B mpouecce ocBoeHus auctMIUIMHBL  «@PU3MKa»  UCMOJNB3YIOTCS  HArjsiAHbIE  MOCOOMS,
BBIUMCJIMTENbHAS TEXHHUKa (B TOM 4YMCIE NporpaMMHOE oOecreueHue) JUIsl IoKa3za Ipe3eHTalUi,
nabopaTopHoe 000pyIOBaHUE.

ObopynoBanue:

VYcTaHOBKa [71s1 ONPENETIEHHs] OTHOLIEHUS TEIUIOEMKOCTEH BO3AyXa IPU MOCTOSHHOM JABJICHUM U
noctosiHHOM 06beMe OIIT 1-6u

YcraHoBKa JUIs onpeiesieHns yHuBepcaibHOM ra3oBoit moctossuHoi OIIT1 -12

YcraHoBka 1 onpeaeneHus usmepenus satponuu OIIT 1 -11

JIaGoparopHas ycTaHoBKa «/3yueHue TepMOAMHAMUYECKUX CBOMCTB Bo3ayxa Ha ocHOBe Cp/Cv»

JlaGoparopHasi ycraHoBKa «Bbruncnenue cpeqHeil AMuMHBI cBOOOJHOrO mpobera MOJEKyJs rasa Io
BeIMYMHE KOd(PPUIIMEHTA JMHAMUYECKOH BSI3KOCTI

JlabopaTtopHas ycranoBka «Komnbiia HeroToHay

JlaGoparopHasi yctaHoBKa «OrmpeaesrieHue CKOPOCTH IyJAd TMpH TOMOIIM  OaJUIMCTHYECKOTO
MasiTHUKa»
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Y4eOHO-MeTOANYECKHE PEKOMEHIAIMHU 1JIA CTYJAeHTOB

1. Yka3zanus U1s IpOCIyIIMBaHUs JEKIUI

[lepen HauvanoM 3aHATHH BHUMATEJIbHO O3HAKOMMTBHCS C YUYEOHBIM IUIAHOM INPOBEICHUS JICKLIUH U
CIIMCKOM PEKOMEH/I0BaHHOM JIUTEPATYPBHI.

Ilepen mocemeHneM O4EpPENHOMN JEKLIUU OCBEKUTH B IIAMATH OCHOBHBIE KOHUENIMM IPOHAECHHOIO
panee matepuana. [loAroToBUTh Mpu HEOOXOAUMOCTH BOIIPOCHI IpenoaaBaTento. He Hago omacarbes, 4To
BOIIPOCHI MOT'YT OBITh TPOCTBIMH.

Ha nexnuu ocHOBHOE BHUMaHHE CIIEAYET yIeNsATh He GopMysiaM U MaTeMaTHYeCKHM BBIKJIAJKaM, a
COJIEP/KAaHUIO N3Y4aeMbIX BOIIPOCOB, OIIPEIEICHHUAM U ITIOCTAHOBKAM 3a/1a4.

B nponecce uzydeHus: JIEKIIMOHHOIO Kypca HEOOXOAMMO IO BO3MOKHOCTH 4acTO BO3BpAIAThCs K
OCHOBHBIM IOHATHUSAM M METOJAaM pelIeHus 3a4ad (37ech BO3MOXEH BbIOOPOUHBIH KOHTPOJIb 3HAHWUH
CTYJICHTOB).

JKenarenpHO HMCHONB30BaTh KOHCHEKTHl JIEKIMHM, B KOTOPBIX HCIOJB3YEeTCA  IPUHATASA
IpernoiaBaTeseM CUCTeMa 0003HAYCHHIA.

Jliis Gosee mogpoOHOro U3y4eHUs Kypca ClleAyeT padoTaTh ¢ PEKOMEHI0BaHHBIMM JINTEPATYPHBIMU
VCTOYHUKAaMU ¥ BHOBb MOSIBJISIOIIMMUCS UCTOUHUKAMH.

2. YKa3aHus 171 y4acTHs B IPAKTUYECKUX 3aHITHAX

[lepen mocenieHHMEM YSCHUTh TEMY NPAKTUUYECKOIO 3aHATHA W CaMOCTOSITEIbHO M3Yy4YUTh
TEOPETUYECKHUE BOIIPOCHI.

[TonyunTs y npenojaBaTens 3aJaHUE Ha BBIIOJHEHHE NPAKTHUUECKOIO 3a/laHus, Kak MpaBUiIO 3TO
pellIeHHe 3a/1a4u 110 MIPOiIEeHHOMY JIEKLIMOHHOMY MaTepuainy. Pemenue 3a1aun oopMuTh NTUCbMEHHO I
BBIIIOJIHUTH C MCIOJIb30BAaHUEM KOMIIBIOTEpPA U MIPU HEOOXOJIMMOCTH paclieyaTrarh U C/IaTh IPENoAaBaTeIo
Ha MPOBEPKY.

[lepen mocenieHHMEM YSCHUTh TEMY NPAKTUUYECKOIO 3aHATHA W CaMOCTOSITEIbHO M3y4YUTh
TEOPETUYECKHUE BOIIPOCHI.

B koH1ie 3aHATHA TpY HEOOXOAMMOCTH BBISICHUTH Y MPEI0/1aBaTENsI HESCHBIE BOIIPOCHI.

OCHOBHBIE pe3yJIbTaThl BHIIOJHEHUs pabOThl HEOOXOAUMO pacieyaTaTh.

3. Yka3zaHus JUisl BBIIOJHEHUS JIaDOpaTOPHBIX padboT

Cobmronathe TpeOOBaHMS TEXHUKU O€30MIaCHOCTH, AJIS YEro MpOCIylaTh HE0OX0AUMBIE Pa3bICHEHHS
0 MPaBUJILHOCTH MOBEJEHUS B J1aOOpaTOPHUH.

[lepen BbIMOIHEHHEM J1a0OPATOPHONW pPabOTHI MPOBECTH CAMOCTOSTENBHO IOATOTOBKY K paboTe
U3YYMB OCHOBHBIE TEOPETUYECKUE IIOJIOKEHMs, 3HAHHWE KOTOPBIX HEOOXOIUMO Uil OCMBICIEHHOTO
BBITTOJIHEHUS pabOTBHI.

B nporiecce BbinosnHeHUs: pabOThI claeayeT MOCTOSHHO OOIIAThCs ¢ MpernojaBaTesieM, He JOoIMycKas
110 BO3MOXXHOCTHU HETPABUJIbHBIX JIEHCTBU.

OcHOBHBIE pe3yIbTaThl SKCIEPUMEHTOB HEOOX0AUMO 3a(PUKCUPOBATh B MUCbMEHHOM BH/JIE.

[Ipu cpade 3auvera mo paboTe MOArOTOBUTH OTYET O MPOJENaHHOW paboTe, rAe JOIKHBI OBITH
OTpaXeHbl OCHOBHBIE PE3YJIbTaThl U BHIBOBI.

4.Yka3aHus AJ1s BBIIOJHEHUS CAMOCTOSITENIbHON paboThI

Ilonyuuts y mnpemnojaBarens 3aJaHUE M CIHCOK PEKOMEHJOBAaHHOM JmTepaTypbl. M3yueHue
TEOPETUYECKUX BOIPOCOB CIIEAYET MPOBOJAUTH IO BO3MOYKHOCTH CAMOCTOSITEIIbHO, HO IIPU 3aTPYIHEHMSX
oOparaThCs K MpenoaBaTelo.

[ToaroToBUTH MUCEMEHHBIN OTUYET O MPOJIeNaHHOI padoTe.

[Ipu BbIMOIHEHUH (QPOHTAIBHBIX 33JaHUN MO YCMOTPEHMIO MpernojaBaTesisi padoTa MOXKET ObITh
olileHEeHa 0e3 MUCHbMEHHOr0 OTYEeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BONPOCHI, MPU YCIIOBUHM aKTUBHOU
CaMOCTOSITENIbHOM pabOTHI.

[TonAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Meroanyeckue peKOMeHAALMH sl PenoAaBarTesen

1. Yka3anust st npoBeIEeHUS JIEKIUI

Ha nepBoif BBOAHOM JIeKIMU cienaTh OOl 0030p comepikaHus Kypca U OTMETUTh HOBbIE METO/IbI
U TIOAXOJIbl K PEIISHHIO 3a/1a4, pacCMaTpUBAEMbIX B Kypce, JOBECTH JI0 CTYJCHTOB TpeOoBaHMs KadeIpsl,
OTBETUTDH Ha BOIPOCHI.



[Ipy moAroTroBke K JIEKUMOHHBIM 3aHATHUAM HEOOXOAMMO HpPOAYMaTh IIaH €ro IpOBEIEHHUS,
COJIep’)KaHUE BCTYNUTENbHON, OCHOBHOW M 3aKJIIOYMTEIbHOW YacTH JIEKIIMM, O3HAKOMUTBCS C HOBHHKaMHU
y4eOHOI M METOAMYECKOH JUTepaTyphl, MyONUKALMUAMU MEPUOAMYECKON IeyaTH MO TeMe JIEKLIMOHHOTO
3aHATHUSI. YTOYHMTH IUIAH IPOBENEHUS CEMMHAPCKOrO 3aHATHUA IO TeMme Jiekuuu. Ilepen usnoxenuem
TEKYyLIEro JEKIMOHHOI0 MaTepuaja HalOMHHUTb 00 OCHOBHBIX HMTOIaX, JOCTUTHYTBIX Ha MPEIbLAYIIHX
nexuusax. C 3TOH 1eNplo 3a/1aTh HECKOJIBKO BOIIPOCOB aYAUTOPUM U OCYLIECTBUTH BBIOOPOUHBIM KOHTPOJIb
3HAHUA CTYJEHTOB.

B Xxome neKUMOHHOrO 3aHATHSA TpPENoAaBaTeNb JJOJDKEH Ha3BaThb TEeMy, Y4eOHbIE BOIPOCHI,
O3HAKOMHUTb CTYIEHTOB C II€PEYHEM OCHOBHOM M JOIOJIHUTEIBHON JIMTEPATypbl IO TEME 3aHITHSL.
PackppiBasi comepkaHue y4eOHBIX BOIPOCOB, AaKIEHTUPOBATh BHHUMAHHE CTYICHTOB Ha OCHOBHBIX
KaTeropusx, sIBIICHUSX U IpoLeccax, OCOOCHHOCTIX UX MPOTeKaHUs. PacKpbIBaTh CYIIHOCTb M COZEpIKAHUE
Pa3IMYHBIX TOYEK 3PEHUS  HAYYHBIX MMOJX00B K OOBSICHEHHUIO TEX MM MHBIX SIBICHUI U IPOIIECCOB.

Crnenyer apryMeHTHpOBaHO OOOCHOBaTb COOCTBEHHYIO IO3MLUIO IO CIOPHBIM TEOPETUYECKHM
Bonpocam. lIpuBoauts npumepsl. 3aaaBaTh O XOAY H3JIOKEHHUS JIEKIIMOHHOTO MaTepuaia pUTOPUUYECKUE
BOIIPOCHI U CaMOMYy JlaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET aKTMBHM3AaLlMU MBICIUTEIBHON NEATEIbHOCTH
CTYJCHTOB, MOBBIIIEHNIO X BHUMaHMs U UHTEpeca K MaTepuaiy JeKLuH, ee coaepxkanuto. [Ipenonasarens
JIOJDKEH PYKOBOJUTH pabOTOM CTY/IEHTOB MO KOHCIEKTUPOBAHMIO JIEKIIMOHHOIO MaTepuaia, MoJ4epKUBaTh
HEOOXOMMOCTh OTPaKEHHUS B KOHCIEKTaX OCHOBHBIX TOJOKEHUH H3ydaeMOH TeMBbI, 0CO0O BBIIEISS,
KaTeropuayibHbplii anmapar. B 3akmiouuTenbHOM yacTu JeKUMH HEoO0Xoaumo chopMyiIMpoBaTh oOIIMe
BBIBOJIbI 110 TEME, PACKPBIBAIOIINE COJEPKAHUE BCEX BOMPOCOB, OCTABICHHBIX B JeKIUU. OOBABUTH IJIaH
OUYEPEIHOT0 IPAKTUYECKOT0 3aHATHS, 1aTh KPAaTKUE PEKOMEHIALMU 10 MIOATOTOBKE CTYJEHTOB K CEMUHApY.
Onpenenutb MECTO U BpeMsl KOHCYJIbTALIMM CTYJIEHTaM, II0KEJIABUIMM BBICTYIUTh Ha CEMHUHAape C
JIOKJIaIaMu U pedepaTamu.

Ha nocnenneit nekuuu ynenuts BpeMs A 0030pa Haubosee BaXKHbBIX MOJO0KEHUHN, PAaCCMOTPEHHBIX
B Kypce.

2. Yka3zaHus JUIs IPOBEICHUS TPAKTUUECKUX 3aHATUN

[ToAroToBUTH TEOPETUUECKHE BOIIPOCHI WIIH 33a/1a4H, KOTOPBIE JOJIKHBI BBIIIOJIHUTH CTYIEHTHl BOBPEMS
IPAKTUYECKOro 3aHATHUA. [lOArOTOBUTH CHHCOK JIMTEPATypHBIX HCTOYHUKOB, HEOOXOAMMBIX JUIS
BBITIOJIHEHUS 33JaHMsl U KOTOpBIE CTYIEHThl MOTYT IOJYy4UTh B OMONMOTEKe MHCTUTYyTa. I1oArOTOBUTH
nepeyeHb MHTEPHET-PECYpPCOB, KOTOpPblE IOMOTYT B BBIIIOJIHEHWH NpakTHueckoro 3aganus. Ilocme
NOJIy4EeHHUsI OTYET BBIIOJIHUTH MPOBEPKY M HA CIEIYIOIIEM MPAKTUUYECKOM 3aHITUU Pa300paTh JOMyIIEHHbIE
OIIMOKH ¥ MOJCKAa3aTh, KaK UX HEOOXOAUMO YCTPAHUTb.

YeTko 0003HAUUT TEMY 3aHSTHUS.

OOCynuTh OCHOBHBIE TIOHSTHS, CBSI3aHHBIE C TEMOIA.

B mpouecce pemeHus 3amad BECTH IUCKYCCHIO CO CTYACHTaMHU O NPAaBHIBHOCTH INPUMEHEHMS
TEOPETUYECKUX 3HAHUM.

OTmeuathb CTYJEHTOB, HauboJiee AKTUBHO YYaCTBYIOIIUX B PELICHNH 3a/1a4 U JUCKYCCHSX.

3. Ykazanus 11l IpoBeieHns 1a00paTOPHBIX 3aHATUH.

Cobmtonate TpeOOBaHUS TEXHUKM O€30MACHOCTH M TMPOBOAMTH HEOOXOAWMBIE pa3bsICHEHUS O
IPAaBUJIBHOCTH MTOBEACHUS B 1a00paTOPHUH.

[lepen BbImonHeHUeM JabopaTOpHOl pabOTHI MPOBEPUTH CTENEHb T'OTOBHOCTH CTYAEHTOB,
HAallOMHUTb U OOCYAUTb OCHOBHBIE TEOPETUYECKHE TOJOKEHUS, 3HAHHE KOTOPBIX HEOOXOAMMO st
OCMBICJICHHOTO BBITIOJTHEHUS paboT.

B npouecce BbimosHeHUsT pabOTHI ClIE€yeT MOCTOSIHHO OOIIAThCS CO CTYyAEHTaMH, He JOIycKas IO
BO3MO>KHOCTH MX HETNPABUJIbHBIX JE€HCTBUN.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YJIbTaThl SKCIIEPUMEHTOB ObUIM 3a(pUKCHpPOBAHBI CTY/JACHTAMHU B
IMCbMEHHOM BHJIE.

[Ipu mpueme 3adyera mo pabore TpebOOBaTh OTYET O MPOJEIaHHOW paboTe, T/Ae JOHKHBI OBITh
OTpa)XEHbI OCHOBHBIE PE3YJIbTaThl U BHIBOBI.

4.Yxa3aHus 110 KOHTPOJIIO CAMOCTOSATEIbHON PadOTHI CTYACHTOB

[To ycmoTpeHuio mpenojaBaTeist 3aJaHME€ HAa CAMOCTOSTENbHYIO pabOTy MOXeT ObITh
VHAUBUAYaAJIbHBIM WU (POHTAIBHBIM.



[Ipy MCIIONBP30BaHUM MHAMBUIYAIBHBIX 3aJaHUil TPeOOBATh OT CTYJCHTAa IHCHMEHHBIH OTYET O
Ipo/IeTIaHHOM paboTe.

[lpn npumeHeHUH (GPOHTAIBHBIX 33/laHUH BECTH KOJUICKTHUBHBIE OOCYXICHHUS CO CTYICHTAMH
OCHOBHBIX TCOPECTUUYCCKUX MOJI0XKCHHUH.

C wenbo0 KOHTPOJISI Ka4eCTBA BBIMOJIHEHHSI CAMOCTOSATEIILHOW paboThl TpeOOBAaTh WHIVBHUIYaIbHBIC
OTYCTHI ([[OHyCTI/IMO BMCCTO MMCbMCHHOI'O OTYCTA IPUMCHATh MHANBUAYAJIbHBIC KOHTPOJILHBIC BOHpOCBI).

[Iporpamma cocraBieHa B coorBercTBuM ¢ TpeboBanusmMu OC HUAY MUDU u ydaeOHBIM T1aHOM
OCHOBHOI1 00pa30BaTeIbHON IPOrPaMMBI

Pabouyro nporpammy cocrasui goueHT lloaropuos A.A.

Penensent mpodeccop Yeprnora H.M.

[Iporpamma ono6pena na 3aceganuu Y MKH 13.03.01 Termosnepreruka u TeIIOTEXHUKA.

[Ipencenarens yueOHO-MeTo1MuecKor komuccun PazyBaes A.B.



