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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

[lepevyeHpb TUCIMIIIIMH, YCBOEHUE KOTOPBIX HEOOXOAMMO CTYACHTaM JJIs U3ydeHus Kkypca «Dusuka»
COCTaBJISIOT AUCUMILINHBL, n3ydaeMble B MOY COILL: «®usuka», «Anredpar, «'eomeTpus».

Teopernueckue 3HaHUA, IOJYYEHHBIC 10 OCBOEHHUIO JUCHMIUIMHBI, SBISIOTCS 0a30BBIMM IS
U3y4YECHUSI OCHOBHBIX IUCHUIUIMH, (POPMUPYIOIIMX KOMIIETEHTHOCTHYIO MOJEIb BBITYCKHHKA W IPOQUIb
HOJTrOTOBKH.

Komnerenuuu oOy4yamwouierocsi, (opmupyemsie B  pe3yJbrare OCBOCHUA

JAUCIUIIJIMHBI
B nporecce ocBoeHMS TaHHOM TUCHUTIIUHBI Y CTYA€HTa POPMUPYIOTCS CIEAYIOMINE KOMIICTCHITUU:

YHUBEpCaJIbHbIE
Ko
A HanmenoBanue
KOMIIETEHIIH WHanuKaTopsl JOCTHKEHHUS KOMIIETEHIH
" KOMIIETEHIINH
YK-1 Cnocoben ocymectBiaTh | 3-YK-1 3Hath: Metoauku cOopa u o0paboTku MH(OpMaIumy;
TIOHCK, KPUTUYECKUI | aKTyaJbHBIE  POCCHICKHE W  3apyOeKHbIe  MCTOYHUKHU
aHaIN3 U cuHTe3 | uHpopMauu B cdepe MpodhecCHOHATBHONW JeATeNbHOCTH;
nH(popManuu, METO/]I CHCTEMHOT'O aHAJIN3a

npUMeHATh cucTeMHbll | Y-YK-1 YMeTh: NpUMEHATh METONMKU TIIOMCKa, cOopa W
MoAXOoN s peweHus | o0paboTku MHGOPMaIMK; OCYIIECTBISATh KPUTHUYECKUI aHAIU3
IIOCTABJIEHHBIX 3a7a4 U CUHTE3 MH(OPMAIUH, TOJYYEHHOM U3 Pa3HbIX HICTOYHUKOB
B-YK-1 Bnamerp: meromamu momcka, cOopa u 00pabOTKH,
KPUTUYECKOTO aHaju3a W CHHTe3a HH(OpMAIUK; METOIUKON
CHUCTEMHOTI'0 IIOJIX0JIa /IJIsl pelIeHHsI IOCTaBJICHHbIX 3a/1a4

VYKE-1 Crnocoben ucnonb3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
3HAHUS JUCLMIUIMH,  METOABl ~ MAaTEeMaTHYECKOro  aHalu3a W
€CTECTBEHHOHAYYHBIX MOJIEJIUPOBAHUS, TEOPETHUUECKOTO U HKCIHEPUMEHTAIbHOIO

JUCLUMIUIMH, TPUMEHSATH | UCCIENOBAHUS
METOJIbI V-VKE-1 yMerb: uCnonb30BaTh MaT€MAaTHYECKHE METONbl B




MaTeMaTH4CCKOIo
aHaJIn3a u
MOICIINPOBAHUA,
TCOPECTUUCCKOTI'O n
OKCIICPUMEHTAJIBHOI'O
HUCCICIJO0BaHUA B

IIOCTABJICHHBIX 3agadax

TEXHUYECKUX  NPWIOKEHUSX, PACCUMTHIBATH  OCHOBHBIE
YHUCJIOBBIE XApPAaKTEPUCTUKU CIIyYallHBIX BEJIUYHMH, pellaTh
OCHOBHBIC 33/1aul MaTEMaTHYECKOHW CTaTHUCTHKH, peliaTh
TUTIOBBIE PACUETHBIC 3aa4H

B-VYKE-1 Bmamern: mMeTomaMu MaTeMaTHUYECKOrO aHajiu3a U
MOJICJIMPOBAHUSL;, METOJIaMU PELICHUs 3a7a4 aHaJlh3a U pacyera
XapaKTePUCTUK (PU3MUECKUX CHCTEM, OCHOBHBIMU TMPHUEMaMH
00pabOTKU IKCIIEPUMEHTAIBHBIX JaHHBIX, METOJIaMU PabOTHI ¢
MIPUKJIATHBIMH IIPOTPAMMHBIMU MTPOTYKTAMHM

VKII-3

Cnocob0eH cTaBUThH cebe
o0Opa3oBaTenbHbIC IIEJIH,

0.1 BO3HHUKAIOIIINE
JKU3HEHHBIE 3a7a4H,
noaduparhb CIIOCOOBI

pelieHuss ©  CpPeacTBa
pa3BuTUA (B TOM YHUCIE C
HCIIOJIb30BAHUEM

U (ppoBHIX CPEJICTB)
IPYTUX  HEOOXOJUMBIX
KOMIIETCHIIU I

3-VKII-3  3HaTh: OCHOBHbIE mpueMbl  3PHEKTHBHOTO
yrpaBieHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOJUKU

CAMOKOHTPOJIS, CaMOpa3BUTHSA W  CaMo00pa3oBaHHs Ha
OPOTSDKEHUH BCEW JKU3HU C HCIOJNB30BaHUEM LHU(POBBIX
CpencTB

V-VYKII-3 YMers: 3G PEeKTUBHO IJIAHUPOBATh U

KOHTPOJINPOBATh COOCTBEHHOE BPEMSs, MCIIOJIB30BAaTh METOJIbI
CaMOPETYJISIIIAK, CAMOPAa3BUTHUS M CaMOOOYYCHHUS B TEUYCHHE
BCEH JKM3HU C MCTIOJIb30BaHUEM ITU(POBBIX CPEJICTB

B-VKII-3 Bnamers: Merogamu yIpaBi€HHS COOCTBEHHBIM
BPEMEHEM, TEXHOJOTUSIMH MPUOOpPETEHHUs, HCIOJIb30BaHUSI H
OOHOBJICHHSI COLMOKYIBTYPHBIX U MpOo(hecCHOHaNbHBIX 3HAHUH,
YMEHHMH, M  HaBbIKOB; METOJAMKAMH CaMOpPa3BUTUA U
caM0o00pa3oBaHMs B TEYCHUE BCEH KU3HHM C HCIIOJIb30BAHHEM
M (PPOBBIX CPEACTB

obmenpodeccuoHaIbHBIC

Kon
HanmenoBanue
KOMIIETEH WMHauKaTopel JOCTUKEHHSI KOMIIETEHIIUU
- KOMIIETEHIINH
OIIK-3 Crniocoben npumensTh | 3-OI1K-3 3Harh: OCHOBHBIE MaTeMaTHYECKHE NTPUIIOKECHUS U
COOTBETCTBYIOLINH (U3UKO- | puU3MUecKre 3aKOHBI, SIBJIEHHUS M NPOLECChl, Ha KOTOPBIX
MaTeMaTUYeCKUi amnmapar, | OCHOBAaHbl MPHUHIMUIBI JAEHCTBUS OOBEKTOB NpOo(eccrOHAIbHON
METO/IbI aHaJIn3a U | JCATEIBHOCTH, A TaKXe  anmapaT  TeOpeTUYECKOro U
MOJIETUPOBAHUS, AKCIEPUMEHTAIBLHOTO UCCIIEIOBAHUS
TEOPETUYECKOTO u | Y-OIIK-3 YMeTb: NpUMEHSTh OCHOBHBIE 3aKOHBI MAaTE€MaTHKH,
AKCIIEPUMEHTAIILHOTO Gu3MKM U TEXHUYECKUX HAyK TMpU  MOJECIUPOBAHHUU
UCCIIEIOBaHM IPH | TEXHOJIOTUYECKUX MTPOLIECCOB
peleHnun B-OIIK-3 Brnagers: MaTeMaTWYeCKHM armapaTroM, METOJaMH
npoeCCHOHATBHBIX 33J]ad | TEOPETUUECKOTO M SKCIEPUMEHTAIBLHOIO HCCIEAOBAaHUS TpU
penieHnu npohecCHOHATBHBIX 3a7a4
3anaqn BOCIIMTAaHHUA, PC€AJIU3YCMbBIC B PaAMKaX OCBOCHUA TUCHHUIIINHBI
B npouiecce ocBoeHUS JaHHOM THMCHUIUIMHBI PEATU3YIOTCS CIEAYIOIINE 3a/1a4i BOCIIUTAHUS:
Hanpasiienue Co3nanue ycioBuii, Hcnoab3oBanue Bosieyenne B
/menn o0ecrneynBaOIIMX BOCIIUTATEJIbHOI0 PA3HOILIAHOBYIO
NMoTeHuraJjaa yueOHoi BHEY4eOHYI0
AUCHHUILINHBI AeATeJbHOCTh
[Ipodeccuona | - bopmupoBanme Ucnons3zoBanne 1.Opranuzarus Hay4HO-
JIBHOE U | KyJIBTYpbI BOCIIUTATEIBHOTO MIPAKTUYECKHUX
TPYyZIOBOE HCCIIEIOBATENbCKON 1 MOTEHIIMaja TUCIUIUINH KOH(epeHIM U BCTPEY C
BOCIIUTaHHE HHXEHEPHOU po(heCCUOHATTBHOTO MOIYNSl | BEAYIIMMH CIIEUATUCTAMU
nesitenbHocTH (B16) 1 hopMHupoBaHUS MPEANPHUITHI TOPOJA U




WH)XEHEPHOTO MBIIUICHUS U
HMH)KEHEPHOU KYJIbTYpBI 32
CUET IPAKTHUECKUX
CTYACHYECKUX UCCIEA0BAHUIM
COBpPEMEHHBIX
MIPOU3BO/ICTBEHHBIX CHUCTEM;
MIPOEKTHOM 1eATeIbHOCTH
CTY/ICHTOB I10 pa3padOTKe U
ONTUMU3ALNH
TEXHOJIOTHYECKUX CUCTEM,
CBSI3aHHOM C pelIeHneM
peanbHbBIX
MIPOU3BOJICTBEHHBIX 3a71a4;
MIPOXOXKJICHHS Yepe3
pa3zHooO0pa3HbIe UTPOBBIE,
TBOpYECKHE, (PeCTUBAIBHBIC
(dhopMbl, TpeOyroIIre aHaIn3a
CJIOKHOI'O 00BEKTa,
MMOCTAHOBKH OTHOCUTEIILHO
HEro mpeoOpa3oBaTEIbHBIX
3a/1a4 JUIisl UX ONTUMaIbHOTO
peIeHHSL.

BEeT€paHaMU aTOMHOM
OTpaciu.

2. Opranuzanus u
MPOBEACHUE MPEIMETHBIX
OJIMMITAA]T U Y4acTHE B
KOHKYypcax
po¢eCCHOHAIBHOTO
MacTepcTBa.

3.YuacTHe B €KErogubIx
aKIMIX CTYI€HUYECKHUX
CTPOUTEIBHBIX OTPAJIOB

Crtpykrypa u coaepkaHue y4eOHOU IMCHUTIHHbBI
JucuurummHa npenojgaercs cryaeHtaM B 1,2-om cemectpax. OOmas TpyJ0€MKOCTh AWCIUTLTAHBI
cocrasigeT 10 3auernbix equnuil, 360 ak. yacos.

KajiengapHbli I1aH

No Ne HaunmenoBanue paznena Bunbl yueOHOM 1eaTenbHOCTH Atrec | Makcuma
P T (TemMbr) (gac.) Tauus JIbHBIN
a e TUCIIAILINHEI paznmen | Oasi3a
3 M 0 o a, pazzaen
3 S
i} BI | ¥ (popm
e 2| = a)
= S =
b o S S| B
a o 2 g | & Q
O O < o [aW
[an = = = @)
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 11 OCHOBHBIE TTIOHITHA 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 Kunemaruka u quHaMuka 21 4 4 3 10
TBEPAOTO Tela
15 Pensgrusucrckast 17 9 i 1 14
MeXaHnKa
1.6 | MonekynspHas ¢pusnuka 22 4 2 2 14
1.7 OCHOBBI TEpPMOJAMHAMUKHI 22 4 2 2 14
2 2.1 | OCHOBBI DIIEKTPOCTATUKH 20 2 2 2 14 T2 25
2.2 | Maraurocratuka B 22 4 2 2 14




BaKyyMe€ U B BEILIECTBE
VYpaBuenust MakcBemia

2.3 | KBasucramuonapHusie 21 4 - 1 16
TOKH
Hroro 3a 1 cemectp | 180 32 16 | 16 | 116 50
By npomexxyTodHON aTTecTanuu 9 50
2 cemMecTp
3 KonebarenpHoe T3 30
3. | /mpoKcmHe. 36 8 6 | 4 | 18
CnekrpasibHOE
pa3noxKeHue
39 KunemaTnka BOJTHOBBIX 26 4 9 9 18
MIPOIIECCOB

WnTepdepennys u
nudpakIys BOJIH.

3.3 36 4 4 2 26
Onementsl Oypbe-
OIITHKH.
4 41 KBanroBas ontuka u 30 6 2 4 18 T4 20
teopust bopa.
492 OcCHOBBI KBaHTOBOM 24 6 ) i 18
MEXaHUKHU
4.3 | AToMHOE PO 28 4 2 4 18
Hroro 3a 2 cemecTp 180 32 16 | 16 | 116
€] 50 50
HUTOIro | 360 64 32 | 32 | 232
Coaep:xaHue JJEKIIHOHHOI0 Kypca
Tembl Jexkuun. Bcero YuebHo-
Bonpocskl, oTpadaTpiBaemMble Ha JIEKIHH 4yacoB | MeTOaMYecKoe
o0ecneyenue
1 2 3
OCHOBHBIE IOHATHS U ONPEJICIECHUS QU3UKU. 2 OU [1-7]
IMpenmer ¢usukn u e€ onpeaeneHue. CBA3b € JAPYrMMHM HayKaMu. U [8-17]
[Mpocreiimme  Momenun MexaHHMUeCKoW cucteMbl. Cucrema orcyera U P [36-39]
cucteMa KoopauHar. KuHemaTHueckwe BEJIWYMHBL  pPaJHyC-BEKTOD,
nepeMelieHne, CKOpOCTh, YCKOPEHUE, MYTh.
Mexanuka HproToHa. 2
NuepupmanpHasg cucreMa orcuera M nepBbld 3akoH HerotoHa. IlonsaTue
CWJIBI, NPAaBUJIO CIOXKEHUs cuil. Bropoi 3akoH Herorona. Tperuii 3akoH
HrproTOHA 1 3aKOH cOXpaHEHUs! UMITYJIbca. ['paHuIIbl MPUMEHEHHS 3aKOHOB
Herorona. [IpuMepsl penienus 3anay.
3aKOHBI COXPAHCHUS. 2 OU [1-7]
OOmast QopMynupoBKa 3aKOHa COXpPAaHEHUS MMITyJbCca B MEXaHUKE. JU [8-17]
Mexannueckas pabora. Kunernueckast sneprus. [loTeHimanpHas sHeprusi. WP [36-39]
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHH.
Kunemartvka ¥ AMHaMHKa TBEPAOrO Tela. 4
AbcomotHO TBepnoe Teno. IloctymaTensHoe M BpallaTeNbHOE JABHXKEHHS
TBEpAOro Teiaa. MOMEHT CHibl. YCIIOBHE DAaBHOBECHS TBEPAOIrO TeJa.
MoMeHT MHEepUUH TBEPIOTO Tejla M HpUMepbl ero pacdera. OCHOBHOE
ypaBHEHHE JUHAMHUKU BpAalllaTEIbHOTO JBWIKEHHMsS TBEpJOro TeJa,




UMEIOILIET0 (PUKCUPOBAHHYIO OCh BpalleHUs. MOMEHT HUMITyJibca M 3aKOH
COXpPAaHEHHS MOMEHTa wumnyibca. lleHTp HHepuMM TBEpIOro Tena.
CpaBHeHME IBH>KEHUS TBEPJIOTO Teja C IBUKEHHEM MaTepUaIbHOM TOUKHU

OCHOBBI PEIIITUBUCTCKON MEXaHUKH.

[lpunuun  oTHocuTenbHOCTH B MexaHuke. Iloctynmatel  Teopuu
OTHOCHUTENLHOCTH. CIENCTBHUS TEOPHH OTHOCHTEIBHOCTH. B3amMoCBS3b
MacChl U YHEPTHUU.

MounekynspHas dhuzuka.

OmpeneneHne  CTaTUCTUYECKOTO W TEPMOJUHAMUYECKOTO  METOOB
U3YYCHHUST MAaKPOCKOIHWYECKUX Tell; HMX JIOCTOMHCTBA U HEIOCTATKH.
OcHoBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-KMHETHYECKOU TEOpHH.
Omnpenenenuve wuaeanbHOr0 rasza. ['paHUIBl TPUMEHUMOCTH MOJENU
uaeanbHoro raza. Temmeparypa U JaBiI€HHE C TOYKH 3pPEHUS
MOJIEKYJISIPHO-KUHETHYECKONH  Teopuu. Ilpumep [ 0OJHOATOMHOTO
UJCAIBHOTO ra3a. YpaBHEHHE COCTOSHUS MJEAJIbHOIO rasa (ypaBHEHHE
Kianeiipona-MenpeneeBa).

OcCHOBBI TEpPMOAUHAMUKH.

OCHOBHBIE MOHATUS TEPMOJUHAMUKH; TEIUIONEpeiada u ee BUabl. [lepBbiii
3aKOH TepMOAMHAMMKHU. M3oTepMuueckuid, H30XOpPHBIM, H300apHBIH
mporecchl; WX u300paxkeHue Ha P-V-amarpamme. Anmabaruueckuit
IIPOLIECC U €r0 ypaBHEHUE. BTOpoii 3aKOH TEpMOIMHAMUKU. DHTPOIHUS U €€
cratuctTudeckuii cmpici. [{ukn KapHo uieanbHOM TEmIOBOM MAalIMHBI U
ero K. II. JI.; rpaduveckoe uzoOpaxeHwe pabOThI 32  OAWH LUK
HACAIbHOM TEIIOBOM MAaIlTUHEI.

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

OCHOBBI 3JIEKTPOCTATUKH.

DJIEKTPUYECKUN 3apsii U €ro CBOWCTBA. DJIEKTPUUYECKOE TMOJIe U €ro
xapaktepucTuku. Teopema ["aycca mis snexkrpudeckoro noss. [TpoBoaHuK
B DJICKTPHUYECKOM IT0JIE. DHEPrus SJICKTPUUYCCKOTO IOJIs, 3alaceHHOTO B
KoHAeHcaTtope. Jumons B asekTpuueckom  mone.  [lonspusanus
JUAJIEKTPHKA.

MarsuTocTaTiKa B BaKyyME M B BEIICCTBE.

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

YpaBHeHus Makcaeina.

SIBneHue ANEKTPOMATHUTHOM WMHIYKIWW, WHIYKTUBHOCTb, CAMOWHIYKIIHS.
Tok cmerienusi. YpaBHeHHss MakcBesuia B UHTErpajibHOU (hopMme, TtocKast
QJIEKTpPOMAarHuTHas BOJIHA. YpaBHEHHMs MakcBema B AuQdepeHnrnaibHon
dopme. MartepuaibHble ypaBHEHHUS.

KBasucranmoHapHbIE TOKH.

Omnpenenenne KBa3sUCTALlMOHAPHOTO TOKa. IIpuMepsl KBa3ucCTallMOHAPHBIX
TOKOB, Tpaduyeckasi MHTEpIpEeTalHsl XapaKTePUCTUK JAHHBIX TOKOB IPH
IIOMOILMA METOJA BEKTOPHBIX JUATPAMM.

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

KonebarenbHoe ABMKEHUE.

Bunsl konebGanmii. ['apMoHMueckue KoJeOaHUS Kak MPOCTEUIIMHA BH
koneOanuii. CrnoxxeHue KosneOaHUIl, MeETOJ BEKTOPHBIX JHarpamm.
lapMoHMuecknii M aHrapMOHMYECKMM OCHMJUIATOP M HX IPHUMEPBHL.
Matematuueckuii U pusznyeckuit MasTHUK. KonebareabHbI KOHTYD.
CrieKTpanbHOE Pa3yIoKEHNUE .

DU3NYECKUI CMBICI CIEKTPAIbHOTO pasiioxkeHus. Teopema Dypee.

[Tpumepsl paznoxkenuss Pypbe Ha KOHKPETHBIX (PU3MUECKUX Mpolleccax;

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




KoJIeOaHUsI CTPYHBI.

KnnemaTrnka BOJHOBBIX IIPOLCCCOB.

Bunsl BomH M ux Xapakrepuctuku. IlonepedHble U IPOAOJIBHBIE BOJIHBL
BonHoBOE ypaBHEHHE IIJIOCKOM YIPYrol M INIOCKOM 3JIEKTPOMAarHUTHOU
BOJIHBI; PE3y/IbTAT PEIIECHUS IaHHOI'O YPABHEHUSI — YPAaBHEHHE BOJIHBI.

WuTepdepenius u nudpaxius BOJH.

Korepentnocts. Crnoxkenue KoneOGaHuUMl A7  JBYX  KOT€PEHTHBIX
MCTOYHMKOB. MHTepdepeHIus Ha TOHKUX IUieHKax. [IpuHnmn [roireHnca-
Openensi. 3oubl  Openens. I[lpumepsr gudpakuuu. AudpaxmpoHHas
peuieTka. ECTECTBEHHBIN U MOJISPU30BAHHBIN CBET.

DJIeMEHTHI DYpbe-ONTUKH.

[IpencraBnenne rapMOHUYECKHX KOJIEOaHWH B KOMIUIEKCHOH IUIOCKOCTH.
Psag @ypee u unterpan Oypoe.

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

KBaHTOBas onTrka u Teopus bopa.

TeroBoe u3MyuyeHHWE M 3aKOHBI W3JIY4EHHsS a0CONIOTHO YEPHOIrO Tela.
@®oronbl, nocrosiHHas [lmanka u Qopmyna [lnanka ans TWIOTHOCTH
M3JIy4eHHs] aOCOIOTHO YepHOTO Tena. bopoBckast Teopust aTOMOB.

OCHOBBI KBAHTOBOW MEXaHUKH.

KopmyckynsipHO-BOITHOBOM JyaJu3m MaTepUu. [TprHIMD
HeolpeAeNeHHOCTH. KBaHTOBbIE COCTOSHHSA W INPUHLUI CYNEPIIO3HLIHUU.
Bpemennoe u cranmonapHoe ypaHeHus lllpenunrepa.  Omnepatopsl
¢u3nueckux BenuuuH. KBaHTOBaHHE SHEPrMM U SHEPIETHUECKUH CIIEKTP.
IIpocreiimme 3a1a4u KBAHTOBO MEXAHUKHU.

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

ATOMHOE SIIIpO.

CocTaB aTOMHOTO Siipa M €ro XapakTepUCTUKH. Macca U SHEprusi CBSA3U
snep. IlpoGmembl TmoOcTpoeHuss TeopuH sjapa. KamenbHas MoOJenb.
O0o0J10YeUHAas MOJICIIb.

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

ITepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTu4eckoro 3anstusi. Bornpocel, oTpadaTsiBaemMbie Ha
MPaKTHYECKOM 3aHATHHU

Bcero
JacoB

YyeoHo-
MEeTOANYecKoe
odecrmeyeHue

1

3

Mexanuka HproToHa.

[TonsiTre cunel, MpaBuIIo ciloXeHUs cuil. Bropoii 3akoH Heiorona. 3akoH
COXpaHEHMs UMIyJlbca. ['paHUIBl TNpUMEHEHHs 3aKkOHOB HbroToHa.
[Ipumeps! perienus 3a1a4d

0,5

3aKOHBI COXPAHECHMUS.
Mexanuueckass pabota. Kunermueckas »dHeprus. [loTeHimanbHas
SHeprus. 3aKOH COXPaHEHUSI MEXaHUUECKOU SHEPTUH.

0,5

KuneMaTuka u AWHaAMHWKa TBEPAOI'O TEJla.

MoMeHT cuiibl. Y CI0BUE paBHOBECHS TBEPAOIo Tesia. MOMEHT MHEPIUH
TBEPAOr0 Tela WU NpUMEphl ero pacdera. 6. OCHOBHOE ypaBHEHHE
AMHAMHUKW  BpallaTCJIbHOro JABWIXKCHUSA  TBCpPAOro TCjIa, HNMCIOLICTO
(UKCUPOBAHHYIO OCh BpalleHUs. MOMEHT UMIYJIbCa M 3aKOH COXPaHEHUs
MoOMeHTa uMIyibca. LleHTp naepiuu TBepaoro tena. Pemenue 3aqad.

OCHOBEI PEIISTUBUCTCKON MEXaHUKH.
HpI/IHI_II/Il'[ OTHOCHUTCIIbHOCTH B MCXAaHUKCE. HOCTyJ'IaTBI TCOpHUU
OTHOCHUTCIIBHOCTH. CJ'IC,Z[CTBI/IH TCOpUHU OTHOCUTCIILHOCTHU. BzauMocBs3b

MaCChbl 1 DOHCPIUH.

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




MonekyngpHas GU3MKa.

Onpenenenne wuaecanbHOro rasa. Temmeparypa W JaBJICEHHE C TOYKH
3pEHHUsI MOJIEKYJIIPHO-KUHETHYECKOU Teopuu. [IpumMep 1t 0THOATOMHOIO
UJeabHOTO ra3a. YpaBHEHHUE COCTOSHHUSA HAeaJbHOro rasa (ypaBHEHHE
Knaneiipona-Meneneesa).Penenue 3anad.

OCHOBBI TEPMOJAMHAMUKH.

OcCHOBHbIE NOHATUS TEPMOJAMHAMHUKH; TEIUIONEpeaaya M €€ BUIBL.
W3oTepmuueckuii, N30XOpHBINA, M300apHBIA IPOLECCH]; UX H300paKeHHE
Ha P-V-amarpamme. Anmabatuueckuii mporecc U ero ypaBHeHue. Lk
Kapuo wunmeanpHOM TeroBoi Mammubl U ero K. II. [I.; rpaduueckoe
n300paxxeHre paboThl 32 OJIMH MK UJICATbHON TETJIOBOW MaIIMHBI.

OCHOBBI 3JIEKTPOCTATUKH.

DNEeKTPUYECKUI 3apsAl U €ro CBOMCTBA. DJIEKTPUUECKOE TOJIE U €ro
xapaktepucTtuku. Teopema ['aycca ans anekrpudeckoro nodsi. [IpoBoaHuk
B DJIGKTPUYECKOM TOJIE. DHEPIusi 3JIEKTPUUYECKOTO IO, 3alaCeHHOTO B
KOHJIeHcaTope. J{UIoib B 3JIeKTPUYECKOM IOJIE.

MarguTOCTaTHKA B BaKyYME M B BEIIECTBE.

3akoH Awmrmepa Ui B3aMMOACHCTBHUSL 3JIEMEHTOB TOKa. 3akoH buo-
CaBapa-Jlarnaca. 12. [Ipumepsl pacuera MAarHUTHOTO TOJIS JIJIsi KPYTOBOTO
BHUTKA C TOKOM M O€CKOHEYHO JJTMHHOTO MPSAMOJIMHEHHOTO MMPOBOTHHKA.

MarHuTocTaTuka B BaKyyMe€ U B BEIIECTBE.
YpaBHeHus MakcBeiia.

SIBnenne 3JIEKTPOMArHUTHON WHIYKIIUH, WHyKTUBHOCTb,
CaMOMHIYKIUS. YpaBHeHHs MakcBelula B HHTETPaIbHOU (opMe, IIocKast
DIIEKTPOMAarHUTHAsE BOJIHA. YpaBHEeHUs: MakcBeiuia B AudQepeHnnanbHOMl
dbopme. MarepranbHbIC YpaBHCHHUS.

KBazucrainmoHapHbIe TOKH.

Onpenenenue KBa3HCTALIMOHAPHOT O TOKA. [Tpumepsl
KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckas MHTEPIPETAlUs XapaKTEPUCTUK
JTAHHBIX TOKOB MPH MOMOILH METO/IA BEKTOPHBIX JUATPAMM.

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

2 ceMecTp

KonebarenbHoe ABMKEHUE.

Bunasr konebanuit. CrnoxkeHue KojieOaHUM, METOJ BEKTOPHBIX JHUArpamM.
l'apMOHMYECKMIA W AHTAPMOHHMYECKHM OCUHWJUIITOP W MX TPUMEPBI.
Matematnueckuil U ¢puznyeckuil MasTHUK. KonebareabHbIl KOHTYD.
CriekTpaibHOE Pa3sIoKEHUE .

[Ipumepsr paznoxkenuss Oypbe Ha KOHKPETHBIX (PU3UUYECKUX 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 INUIOCKOM 3JIEKTPOMAarHUTHOU
BOJIHBI;, pE3YyJIbTaT PELICHHUs JaHHOTO YPABHEHUS — YPABHEHHUE BOJIHBI.

WnTepdepeHus v qudpakiius BOIH.

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

KBanTOBas ontuka u Teopus bopa.
Tenopoe HU3JTYyYCHUC U 3aKOHBI HU3JIIYUCHUA a0COJIFOTHO YCPHOI'O TCJa.
BOpOBCKaH TCOpHA aTOMOB.

ATOMHOE SIIPO.
CocraB aTOMHOTO Si7Jpa U €r0 XapaKTePUCTUKH.

Macca u OHECPIrus CBA3U AACP.

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




Ilepeuyensb 1abopaTOpPHBIX padoT

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

Bcero
JacoB

YueoHo-
MeTOANYecCKOoe
ob0ecneuenmne

1

3

BBonnoe mabopatopHoe 3aHATHE, MHCTPYKTAX 110 TEXHUKE OE30MacHOCTH
Jlabopamopunas paboma «OnpeneneHre CKOPOCTH MU MPH TTOMOIIN
0aJUIMCTUYECKOTO MasgTHHUKAY.
Mexanunka HproToHa. 3aKOHEI COXpaHEHUS.
O6mas (GopMyIMpOBKa 3aKOHA COXPAHCHHS HMITYJIbCa B MEXaHHUKE.
Mexanudeckas padora. Kunernaeckas sneprus. [loreHnnansHas sHeprus.
3aKOH COXpaHCHHS MEXaHHYECKOH SHEPIrUHu.

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

Jlabopamopnasa paboma «3ydeHne BpaiaTeaIbHOTO IBUKEHUS.
Kunematuka u JMHaMMKa TBEPJOTO Teja. MOMEHT MHEPLUU TBEPIOTO
Tena U 1npuMmepbl ero pacuera. OCHOBHOE ypaBHEHHE JIMHAMUKH
BpAIllaTeIbHOIO JBUKEHHUSI TBEPJOrO Tejla, UMEIOUIEro (UKCHUPOBAHHYIO
OCb BpallleHHus. MOMEHT HMITyJIbca M 3aKOH COXPAaHEHHS MOMEHTa
MMITYJIbCA.

Jlabopamopuas paboma «®U3NUECKUI MASTHUK.

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

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

Monekynapaasg dusuka. OCHOBHBIE [IOJIOKEHUS MOJIEKYJISIPHO-
KuHeTn4eckoir teopuu. OmpeseneHue UaealbHOro rasza. Temmeparypa u
MaBJICHHE C TOYKU 3PEHHUS  MOJEKYJISIPHO-KMHETUYECKOW TEeopuHu.
YpaBHeHHE COCTOsSHUSA UIealbHOTO Ta3a (ypaBHeHue Kianeiipona-
MeHeneena ).

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

OcHoBbl ___TepMoauHaMuKH.  llepBblii  3aKOH  TEpPMOIMHAMMKM.
W3oTepmuueckuil, U30XOpHBIM, N300apHBIM MpoLEecchl; UX HU300pakeHHe
Ha P-V-muarpamme. AnmabGatuueckuil mporecc U ero ypaBHeHue. L{uxi
Kapno mpeansnoit TtermoBoit 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 KOHIAEHCATOPOB IPH
nomou mocta CoTTm».

OIEKTPOCTaTHKA B_BAaKyyM€ U B BEIIECTBE. DJIEKTPUUECKOE TIOJIE U €TO
xapaktepuctuku. Teopema ["aycca nis anektpuyeckoro nosis. IIpoBoaHuk
B DJIEKTPUYECKOM IOJIE. DHEPrusl JIEKTPUYECKOrO MOJIsA, 3allaCEHHOrO B
KOHJIEHCATOpE.

Jlabopamopnas paboma «Onpenenenune TOPU30HTAIBHOU
COCTaBJISIOLIEHN HANPSKEHHOCTH MarHUTHOTO 1TOJIS 3EMIIN»

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

Jlabopamopnas paboma «THTyKTUBHOCTb KaTYIIKN.

YpaBHeHuss MakcBemna. SIBlieHME DJIEKTPOMAarHUTHOM MWHIYKLIMH,
VHJYKTUBHOCTb, CAMOMHAYKLHs. Tok cMmelieHus. YpaBHeHuss Makcseia
B  UHTerpalibHOM  (Qopme, TUIOCKas  DIIGKTPOMArHWUTHAas  BOJHA.
MarepuanbHble ypaBHEHHUS.

Jlabopamopnas paboma «HccraenoBaHue 3aTyxXawmux KoieOaHUN B
K0JIe0aTeIbHOM KOHTYpE MPU MOMOIIU OcHIuIorpaday.
KBazucrannonapusie Toku. OmnpeneseHne KBa3HCTAIlMOHAPHOTO TOKa.

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




[Tprimepsl KBa3UCTALIMOHAPHBIX TOKOB, Trpaduueckas HWHTEpIpeTalus
XapaKTepUCTUK JAHHBIX TOKOB TMIPH IOMOIIM METOAAa BEKTOPHBIX
uarpamm.

2 cemecTp

Jlabopamopnas paboma «MaTeMaTHYECKUIA MATHUK.

KonebarenpbHOe ABMKCHHUE.
Buner xonebanwmii. ['apmonudeckue konebanus. CrokeHue KoyieOaHUH,
METOJI BEKTOPHBIX JTHATPAMM.

Jlabopamopnoti paboma «VccnenoBaHue ClieKTPaIbHBIX XapaKTEPUCTHK
ONTHYECKOTO U3ITyUCHUSD).

CroekrpanbHoe pasioxkeHue. [Ipumepbl
KOHKPETHBIX (DU3MUYCCKHX MpoIieccax.

paznoxenuss @Pypbe Ha

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

Jlabopamopnas  paboma  «llomydeHue
ITonTBep:xneHue 3akoHa Manrocay.

Kunematuka BOJHOBBIX IporeccoB. [lomepednsie W HpPONOJIBHBIC
BOJIHBL. BOJIHOBOE ypaBHEHHME IIJIOCKOM YINPYrOW M 3JIEKTPOMAarHUTHOMU
BOJIHBI, PE3YJIbTAT PELICHUs JaHHOI'O YPAaBHEHUS — YpPAaBHEHHE BOJIHBIL.
[Tpumepsl.

MMOJIAPU30BAHHOI'O  CBCTA.

Jlabopamopnas paboma «Konbiia HetoToHaY.
Wnrepdepenins u mudpakius BoaH. CrokeHue KoneOaHUU IS IBYX
KOTePEHTHBIX HCTOYHUKOB. MTHTEpdepeHInsg Ha TOHKUX IJICHKAX.

Jlabopamopnass paboma «OnpeneneHrue XapaKTePUCTUK CBETOBOU
BOJIHBI C TTIOMOIIBIO TU(PPAKITMOHHON PEIIETKIY.
OnemenThl Dyphe-ontuku IIpencraBieHne rapMOHUYECKUX KOJICOAHHH B
KOMILIEKCHOM INIOCKOCTH. Psig @ypbe u uHTerpail dypee.

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 sHepreTudeckuii cnektp. [Ipocreiimue 3agaun
KBAaHTOBOI MEXaHUKHU.

Jlabopamopnou paboma «MccnenoBanue ClEKTPaIbHBIX XapaKTEPUCTHK
ONTUYECKOTO U3ITYUCHHUSD.

@dusnka aTOMOB W MoJIeKysl. MomneKkyinbl, TUIBI CBsI3€il B MOJEKylnax,
MOJIEKYJISIDHBIE CIIEKTphI. Jlazeppl. 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]
P [36-39]

3ajanus I CAMOCTOSITEIbHOM Pa00ThI CTY/IEHTOB

Bomnpocsl 111 caMOCTOATEIbHOTO U3y4YeHHs (3a1aHuUs)

Bcero
JacoB

YuebHo-
MeTOANYecCKoe
odecrmeyeHue

1

2

3

OcHOBHBIE TIOHATUS W onpexaeneHus dusuku. [Ipocrteiimme  Momenu
MEXaHUYEeCKOW cucTemMbl. KuHemaTuyeckue BEIWYUHBI: Pagnyc-BEKTOD,
MepEMEILICHUE, CKOPOCTh, YCKOPEHHUE, MYTh.

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




Mexanuka HproToHa. [loHsiTHE CWibl, mpaBUJIO CIOXKEHUA cuil. BTopoi
3akoH HbrotoHa. Tpetuii 3akoH Hpl0TOHA M 3aKOH COXpaHEHUS UMITYJIbCca

3akoHbl _coxpaneHus. OOmas QopMynupoBKa 3aKOHA COXPAHCHHS
UMITyabca B MexaHuke. MexaHuueckass pabora. Kunerndeckas 3HEprus.
[NoTenunanpHas 3Heprust. 3aKOH COXPaHEHMSI MEXaHUYECKON YHEPIHH.

10

Kunemaruka ¥ JMHaMMKa TBEpPAOro Tena. MOMEHT MHEpUHMH TBEPIAOTO
Tena W InpuMmepbl ero pacuera. OCHOBHOE ypaBHEHHE JIMHAMUKH
BpAIaTeIbHOTO JABIDKEHHSI TBEPAOTO TeJa, MUMEIOMIEro (hPUKCHPOBAHHYIO
OCb BpallleHUsA. MOMEHT HMIIyJIbca M 3aKOH COXPAaHEHHS MOMEHTa
MMITYJIbCA.

10

OCHOBEI PENSITUBHCTCKOMN MCECXAaHUKH. HOCTy.]'IaTBI TEOpHUHn
OTHOCHUTCIIBHOCTH. CJ'IG,Z[CTBI/IH TEOPHUHU OTHOCUTCIBHOCTH. BzanmocBs3b
MAacCCBbI 1 DHCPI'UH.

14

MonekynapHas ¢dusuka. OnpeseneHue uaeaabHOro raza. Temmneparypa u
MaBJICHHUE C TOUKH 3PEHHSI MOJIEKYISIPHO-KUHETHYeCcKoi Teopuun. [lpumep
IUISE OTHOATOMHOTO MAEATBHOTO Ta3a. YpaBHEHUE COCTOSHUSA HUACATBLHOTO
ra3za (ypaBuenue Knameiipona-Menzeneesa)

14

VP [36-39]

OCHOBBI _TepMOIWHAMUKHU. M3omporeccsl; ux u3o0paxkeHue Ha P-V-
nmuarpamme. Annabatuueckuii mporecc U ero ypaBHenue. Lukn Kapho
WaeanbHOM TemaoBou MamuHael U ero K. I1. 1. .

14

OCHOBBI 3JIEKTPOCTATUKHU. IJIECKTPUUYECKOE TOJIE U €r0 XapaKTePUCTUKH.
N300parkeHne  CHUJIOBBIX  JMHWK  TOJII W OKBUIOTCHIIMAIBHBIX
MOBEPXHOCTEU. DHEPrus AJIEKTPUUYECKOrO IOJsl, 3alaceHHOrO B
KOHJICHCATOPE.

14

MarHuTocTaTMKa B BAaKyyM€ M B BEUIECTBE. 3aKOH Ammepa s
B3aMMOJEICTBUS 3JIeMEHTOB ToKa. 3akoH bruo-Caapa-Jlannaca. [Ipumepsl
pacyeTa MarHWTHOTO TIOJISL JUIsi KPYTOBOTO BUTKA C TOKOM M OECKOHEYHO
JUIMHHOTO TIPSIMOJIMHEWHOTO MTPOBOIHUKA.

14

YpaBHenus: MakcBenia. YpaBHeHUs MakcBemia B UHTErpajibHOM Qopme,
IJIOCKAasl  JJIEKTPOMArHWTHAs  BOJIHA.  YpaBHeHus  MakcBemia B
muddepernumansHol hopme. MatepuanbHble ypaBHEHHUS.
KBasucraimonapable Toku. OrnpesneneHre KBa3HUCTALIMOHAPHOTO TOKa.
[Ipumepsbl KBa3UCTAllMOHAPHBIX TOKOB, Trpaduueckas HWHTEepIpeTanus
XapaKTepUCTUK JIaHHBIX TOKOB IIPH IMOMOLIM METOJa BEKTOPHBIX
Jarpamm.

16

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

KonebatenbHoe  nBmkeHue. Buapsl  konebanuit.  ['apmonmueckue
kosneOanus. CrnoxeHue KojaeOaHni, BEKTOPHbIE TUarpaMMBbl.
CrektpanibHOe  pasnoxkenue. [Ipumepsr pasznoxkenuss @Dypbe Ha
KOHKPETHBIX (PU3MUECKHX MPOIIeCcCaXx.

18

Kunematnka BOITHOBBIX ITpolieccoB. llonepeunbie U NMpoaoabHbIE BOJIHBI.
BonHoBOE ypaBHEHUE IS TUIOCKOW BOJIHBI, PEHIEHUE TAHHOTO YPaBHEHUS
— ypaBHEHMeE BOJIHBL. [Ipumepsl.

18

Hurepdepennus u nudpakims BosH. CiioxeHne KoaeObanuil s AByX
KOT€pEHTHBIX UCTOUHUKOB. HTEpdepeHInsa Ha TOHKUX MJICHKaX.
[Tpumeps! nudpakuuu. udpakinuonnas pemerka. EcrecTBeHHBIH 1
MOJISIPU30BaHHBIN CBET.

OnemeHTbl Dypbe-onTuku. [IpeacraBienne rapMOHUYECKUX KOJIeOaHU B
KOMILJIEKCHOM IIJIOCKOCTH; psia DPypwe, nuaTerpai ypwe.

26

KBanToBas onrtuka, Teopus bopa. TemmoBoe wH3nydyeHHME M 3aKOHBI
W3IIydeHus aDCOTIOTHO YepHOTOo Tena. Teopus aroma bopa.

18

OCHOBBI KBaHTOBOW MexaHUKH. [IpuHumn HeonpenenenHoctu. KBaHnToBbIe
COCTOSIHMSI M TPHUHLMI CYNEepHno3uUuHu. BpeMeHHoe M cTannoHapHOe
ypaBHenus  Illlpenunrepa.  OmepaTopsl  (QU3MYECKMX  BEJIUYHH.
KBaHTOBaHME SHEPrUM M SHEprerndueckuil cnekrtp. IIpocreimme 3agaun
KBAaHTOBOW MexaHWKH. Pemenue ypaBHeHus [lIpeaunrepa juisi 4acTULBI B

36

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




OJTHOMEPHOHM OECKOHEYHO TIIyOOKOW MOTEHIHAIbHOU siMe. [IpoxoxaeHue
MHUKpPOYACTHIBI 4Yepe3 TMOTCHIIMAIBHBIA Oapbep, TYHHEIbHBINH 3P(HEKT u
ero oObLsICHEHHE.

AtomHOe sapo. CocTaB aTOMHOTO siipa M €ro XapakTepucTuku. Macca u
SHEPTUS CBSI3U sJIEP. 18

OoOpa3oBare/ibHbIC TEXHOJIOTMH

[Ipu peanuzanmuu y4eOHOro MaTepuajga Kypca HCIOJB3YIOTCS pa3iudHble 0O0pa3oBaTebHbIC
TEXHOJIOTUH, CIOCOOCTBYIOLIME CO3/IaHUI0 aTMOC(ephl CBOOOTHOW M TBOPUYECKOW AMCKYCCHM KaK MEXKIY
npenojaBaTeyieM U CTyJeHTaMH, Tak U B CTyldeHueckod rpymme. Llenbio npu sToM siBisieTcs BbIpabOTKa y
CTYJCHTOB HAaBbIKOB ¥ KOMIIETEHLIUH, IO3BOJISAIOLINX CAMOCTOSTEIIBHO BECTH UCCIIEI0BATENIBCKYIO U HAYYHO-
Nearorn4eckyro padory.

Peanuzanus KOMIETEHTHOCTHOTO MOAXOJA MPEIyCMaTPUBAET IIMPOKOE HCIOIb30BAaHHE B y4eOHOM
MPOLIECCe AKTUBHBIX U UHTEPAKTUBHBIX (DOPM IIPOBEACHHUS 3aHATHI:

1) pa3bop KOHKpETHBIX CUTYyallUi MPH PEIICHUU 3a7]a4 10 KOHTPOJIbHBIM 33/I1aHUSM;

2) pa300p KOHKPETHBIX CHUTyallMil MpU IPOBEICHUM JIEKLIMOHHBIX 3aHATUI, B TOM 4uclie B (popme
KOJJIOKBUYMOB;

3) BHeayIuTOpHyI0 paboTy B paMKax TEKYUIMX BHEAYAUTOPHBIX KOHCYJIbTAlUH C IEJIbIO
dbopMUpOBaHUS U Pa3BUTHS MPO(PECCUOHAIBHBIX HABBIKOB 00YYarOIINXCS.

B pamkax yueOHBIX KypCOB MOTYT OBITh IIPELYCMOTPEHBI BCTPEUH C IPEICTABUTENISAMU POCCUNCKUX U
3apyOeXHBIX KOMIIAHUHM, YHHUBEPCUTETOB, T'OCYJAapCTBEHHBIX U OOIIECTBEHHBIX OpraHU3aluii, Mactep-
KJIACChl 3KCIEPTOB U CIELUATUCTOB.

HNudopmalinoHHble TEXHOJOTHH, HCIOJIb3yeMbIe MPU OCYIIECTBIEHUU 00pa30BaTENbHOTO Mpolecca
1o AucuuIuinHe «du3nkay:

- aKTMBHAasA padoTa C COBPEMEHHBIMH MaKeTaMu MPUKIAAHBIX IpOrpaMM sl 00paboTKU pe3yIbTaToB
IKCIEPUMEHTAIbHBIX IaHHBIX;

- CaMOCTOSITeNIbHOE U3ydeHHe KypcoB «®Pusuka B onbiTax. Yacts 1. Mexanuka», «®u3uka B OINbITAX.
Yacts 2. MonekynspHas pusukay, «dusuka B onbiTax. Yacts 3. DIEKTpUUECTBO U MarHeTusmy», «dusuka B
onbITax. Yacte 4. OnTHKA U BOJIHBI».

DoH/1 OLICHOYHBIX CPEICTB
q)OHI[ OLNCHOYHBIX CPCACTB IO AUCHUILINHE obecreynBaeT MPOBEPKY OCBOCHUSA IINIAHUPYCMBIX
pe3ynbTaToB 00y4eHMsI (KOMMIETEHUMH M HMX HHAUKATOPOB) IOCPEACTBOM MEPONPUATUN TEKYIIETo,
py6e>KHor0 H IPpOMCIKYTOYHOI'O KOHTPOJIA MO JUCHUIIIINHEC.
CBs13b Mex1y GOpMUPYEMBIMU KOMIIETEHIIUSIMU U (pOpMaMU KOHTPOJIS UX OCBOCHHS MPEJCTABIIEHA B
crenyolen Tabmure:

No HanmeHnoBanne KOHTPOIHPYEMBIX Kon n naumeHnoBanue Haumenosanue
n/n pa3nenoB (TeMbl) WHJUKATOPa JOCTUXKEHUS OIIEHOYHOTO CPE/ICTBa
KOMITETeHIIUI
BxonHol KOHTPOJIB
1 BxoHOM KOHTPOJIb Bomnpocsl BXOgHOTO
KOHTPOJIA
(MMChMEHHO/YCTHO)
ATTecTanus pa3aenoB, TEKYINUH KOHTPOIb YCIIEBAEMOCTH
1 | OcHOBHBIE TIOHATHUS W  ONPEICICHUS VYK-1, YKE-1, YKII-3, Tect — 1, nuCBEMEHHO
¢u3uku. Mexanuka Herorona OIIK-3
3akoHbl coxpaHeHus. Kunematuka u
JTUHaMHKa TBEpAOro Tena. PenstuBucrckas
MeXaHHKA. MonexynspHast ¢busuka.
OCHOBBI TEPMOJIMHAMUKH.




No HanmenoBanmne KOHTPOIHPYEMBIX Kon n naumenoBanue HaumenoBanue
n/m pasnenoB (TeMbl) WHJUKATOPA JOCTHUKEHUS OIICHOYHOTO CPEJICTBA
KOMIIETEHIINI
2 | OCHOBBI ANEKTPOCTATHKH. VK-1, YKE-1, YKII-3, TecT — 2, NUCEMEHHO
MarauToctatuka B BAKyyMe U B BEIIIECTBE. OIIK-3
YpaBHeHUs Maxkcgenna.
KBazucranmonapHsie TOKH.
3 | KonebarensHoe nBmwkenue. CHeKTpanbHOE YK-1, VKE-1, YKII-3, Tect — 3, NUCHMEHHO
paznoxkenne. KuHemaTMka  BOJHOBBIX OIIK-3
nporieccoB. MaTepdepennms u qudpaxims
BOJIH. DneMeHThI Dypbe-ONTHKH.
KBanToBass omntuka wu Teopusi bopa.
OcHOBBI KBaHTOBOM MexaHWku. Duznka
aTOMOB M MOJIEKYIL.
4 | ATomMHOe s11po. SlnepHble CUIIBI U siIEpHbBIE VK-1, VKE-1, YKII-3, Tect — 4, NMCBMEHHO
peakiuu. DIeMEHTapHbIE YaCTHUIIbI. OIIK-3
[IpomexxyTouHas arrecTanus
1 | Dx3amen YK-1, YKE-1, YKII-3, Bompocsr k 3x3ameny
OIIK-3 (ycTHO)

OneHo4Hble CpeacTBa

No

/o

Hanmenosanue
OLIEHOYHOTI'O
CpeiCcTBa

Kpatkas xapakrepucTuka OLEHOYHOT'O CPEICTBA

IIpencraBnenne
OLIEHOYHOTO CPEACTBA B
dhonge

1 | BxoaHO#M KOHTPOJIb

IInceMeHHBIM  ONpPOC,  HANpPABICHHBIM  HA
BbISIBIIEHHE NPOOEIOB B 3HAHUSX CTYIEHTOB U
TOTOBHOCTH UX K IIOJIyYEHHMIO HOBBIX 3HAHMM.

Bonpocsl BxogHOro
KOHTPOJIS

2 | Ompoc

ITuceMeHHBI ONPOC C KPATKUM H3JI0KECHUEM
pEe3ynbTaTOB OCBOCHMS PA3ZEIIa, HAIIPABICHHBIN
Ha OLIEHKY 3HAHUH CTYIEHTOB B XOJ€ TEKYILErO
KOHTPOJIsI JOPMHUPOBAHUSI KOMIIETEHIIUN

Bompocsr

3 | Tecr

Tect HampaBlieH Ha OLIEHKY CTENIEHH OCBOCHHUS
CTYACHTaMH 3HAHUM, YMEHUH U HaBBIKOB B XOJI€
TEKYIIETOo KOHTPOJIS (dbopMupoBaHUS
KOMIIETEHIINH

®oH TeCTOBBIX 3aJJaHNI

4 | Dx3ameH

CpenctBo MpoOBEpKH, MpelHA3HAYEHHOE JUId
OLICHKH CTEIEHU JIOCTHKEHUS
3aMJIaHUPOBAHHBIX PE3YJIbTAaTOB (OPMUPOBAHUS
KOMIIETEHIIMM 110  3aBEPIIEHUU  U3YYEHHS
JUCIUTINHBI

Bomnpocsl k 3x3ameny

Metoauyeckue MaTepHaJbl, ONpedeJsilOIHe Npoueaypbl OLEHMBAHHWS 3HAHWI, YMEHHH,

HABBIKOB U (MJIM) ONIBITA AEATEIbHOCTH, XapaKTePU3yIIMX 3Talbl opMHUpPOBaAHUS KOMIIETEHLUI.
Bpewms, orBoaumMoe Ha TecT coctaBiseT 90 MuHyT. M3 00Iero mepeyHs BOIPOCOB B CIy4aHOM
MopsiIKe BBIOWpaeTcst 45 NIl COOTBETCTBYIOIIETO pas3/ieia U MPOBOJUTCS TPOIeaypa OICHUBAHMS 3HAHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA IEATEILHOCTH, XapaKTePU3YIOIUX dTarbl (OPMUPOBAHUS KOMIIETEHIIUI.
DK3aMeH MpOBOAUTCS B MUCbMeHHOW (opme. buner conmepxkut 2 Bompoca. Ha moaroroeky
orBoguTcs 60 MUHYT.
Jlyig oueHKU 3HaHWM, YyMEHUH, BiaJeHUul U (WIK) OmbITa AESITeNbHOCTH, XapaKTePU3YIOMIUX STalbl
(bopMHpOBaHUS KOMIIETEHIIUN CTYI€HTa UCIOIb3YIOTCS CIIEAYIONINE BUABI OLEHOYHBIX CPE/ICTB:

1. BxonHoil kKOoHTpOJb. [IMceMEHHBIN OMpoC, HAaNMpaBlIEHHBIM Ha BBIABIEHHE MPOOETIOB B 3HAHMSX
CTYZICHTOB M TOTOBHOCTHM MX K IIOJIyY€HHIO HOBBIX 3HaHMH. OT oOydaromierocs TpedyeTcs: olnpeneneHue
MOHATUH, 000CHOBAaHNE BBIIBUHYTHIX TIOJIOKEHHH, CBOOOHOE ONIEpHUPOBaHNE (PAKTUUECKUM MaTePUaIOM.




2. Ompoc. llens MOATOTOBKM K OMPOCY COCTOMT B (DOPMUPOBAHUHM y OOYyYaroOmIerocs HaBBIKOB
aHaM3a TEOPETHYECKUX TMpoOJeM Ha OCHOBE CAMOCTOSATEILHOTO M3Y4YEeHUs Yy4eOHOM M Hay4yHOH
mureparypel. OT oOydatomierocss TpeOyercsi: BIIQJICHME HW3YYEHHBIM B XOJ€ Y4eOHOro Imporecca
MaTepHajIoM, OTHOCAILIMMCS K paccCMaTpUBaeMoil mpo0ieMe; 3HaHUE Pa3HbIX TOYCK 3PEHHUs, BHICKA3aHHBIX B
HAYYHOH M y4eOHOH JINTepaType 10 COOTBETCTBYIOMICH MPOOIJIEME, YMEHHUE COMTOCTABIISITh UX MEXIy COOOH;
HaJIM4Me COOCTBEHHOTO0 MHEHHS 10 00CYXK/TaeMbIM BOIIPOCAM M YMEHHUE €0 apryMEHTHPOBATb.

3. Tecrt. PaboTta ¢ TeCTOBBIMHU 3aJIJaHUSIMH OCYIIECTBIISICTCSI KAK BO BpEMsI ayJIUTOPHBIX 3aHATHIA, TaK
U B IIPOIECCE CAaMOCTOSATENbHOW  paboThl  oOywaromerocsi. TecToBble  3aJaHUsl  MO3BOJISIOT
IIPOKOHTPOJIMPOBATh CTEIICHb YCBOCHHUS OCHOBHBIX ITOHSITHUN/KATErOpUil, HCIOIb3yEMbIX B H3y4aeMOU
JUCIUIIINHE.

4. Dk3amMeH. Dk3aMeH 10 JUCIHHUIUIMHE TPEJACTaBiIsSeT Cco0OW HMTOroBOE HCIBITAaHUE IIO
po(hecCHOHATLHO-OPUEHTUPOBAHHBIM MPOOJIEeMaM, YCTAaHABJIMBAIOIIEE COOTBETCTBUE IMOATOTOBICHHOCTH
CTYACHTOB TpeOOBaHMSAM 00Pa30BaTEILHOrO CTaHAapTa. 3a4eT/DK3aMeH MPOBOJUTCS C IEIbI0 MPOBEPKU
YPOBHS M KayecTBa C(OPMHPOBAHHOCTU KOMIIETCHLMH B paMKax COOTBETCTBYIOIIETO dTama M MO3BOJISET
BBISIBUTh M OIEHHTHh TEOPETHUYECKYHD M NPAKTUYECKYI0 IOJTOTOBKY CTyIEHTAa ISl PEUICHHUs
npodeccHoHaIbHBIX 3aj1a4.

Ilepeyenb BOpoOCOB BXOAHOI0 KOHTPOJIS

1. UYro Ha3bpIBaeTCs MaTepHalbHON TOUYKOM M TpaeKTOpHEW ee JBM)KEHHUS B HEKOTOPOH cucreme
orcyera?

2. JlaTe ompezeneHHE MOCTYNAaTEIbHOIO M BPAIIATEIbHOIO ABMKEHHH Tela.

3. Uem oriamuaercs paBHOMEPHOE IPSIMOJIMHEMHOE [IOCTYNATEIbHOE JABU)KEHHUE OT
HEPaBHOMEPHOT0?

4.  CyuecTByerT JM OCTYNaTeIbHOE KPUBOJIUHENHOE ABMKEHNE?

5. 3amucarb (GOpPMYIbI JUIsl CKOPOCTH U ITYTH IPSIMOJIMHEIHOTO paBHOIIEPEMEHHOI'O IBUKEHHUS.

6. CdopmynupoBars Tpu 3akoHa HeroToHa.

7. Mexanuueckas pabota A npu  NPAMOJIMHEHHOM IepeMeleHMM Teja MoA JeicTBueM
nOoCTOSTHHOM cuiibl F onipenensercs popmynoin.

8.  Uto Ha3bIBaeTCs 3aKOHOM BceMUpHOro Tsarotenus? Kro ero aBrop?

9. Yo Takoe Bec Tena’?

10. Kaxk ¢popmymnupyetcs 3axoH [Tackans ams )KUAKOCTH U raza’?

11. CdopmynupoBaTh 3aKOH Apxumena.

12. Yemy paBHO 'MJIpOCTaTHYECKOE JaBJIECHUE KUAKOCTH Ha TiyouHe h?

13. CdopmynmrpoBaTh OCHOBHBIE 3aKOHBI HACATHHOTO ra3a.

14. Kak cBsi3aHO MOHATHE MOJIS BEIIECTBA C YUCIOM ABorajapo?

15. Yemy paBHa pa0OoTa raza npu U30XOpHOM Iporuecce?

16. Yro Takoe K.II.J. TEMI0BOI MaIINHbI?

17. Jlate ompenencHue aOCOTIOTHOM M OTHOCHTEJIBHOW BIAXKHOCTH BO3JyXa.

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

19. Yemy paBHaA €MKOCTb IJIOCKOTO KOHAEHCATOPA?

20. Yemy paBHa pe3yNbTUPYIOIIAs €MKOCTbh IPU MapajuleIbHOM U MOCIEI0BaTEIbHOM COCIUHEHNU
JIBYX KOHJICHCATOPOB?

21. Yto Takoe MOCTOAHHBINA TOK? YeMy paBHa cHjia MOCTOSTHHOT'O TOKa?

22. CdopmynupoBath 1 3anucath 3aK0oH OMa JUTsi OTHOPOTHOTO yIacTKa IETH MOCTOSTHHOTO TOKa?

23. 3akoH Oma a5 3aMKHYTOM IIETIH.

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

25. PaboTa 1 MOIIHOCTH AIEKTPUUYECKOTO TOKA.

Texymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYILIECTBIISIEMBbII MOHUTOPUHT YPOBHSI YCBOCHUS 3HAHUU U
(dbopMHpOBaHUs YMEHHMI U HAaBBIKOB B TEUEHHE ceMecTpa. TeKyluil KOHTPOJIb 3HAHUN, YMEHUN U HaBBIKOB
CTYJEHTOB OCYIIECTBIIIETCS B XOJA€ Y4eOHBIX (ayIUTOPHBIX) 3aHATHH, MPOBOAMMBIX MO PACIHCAHUIO.
dopMaMu  TEKYLIET0 KOHTPOJS SBIAIOTCS BBINOJIHEHHWE KOHTPOJBHBIX paboT, coauyd OTYETOB 11O
nabopaToOpHBIM paboTaM | JOMAITHUX 3aaHUH.



B kadecTBe OIEHOYHOTO CpEICTBAa aTTECTALMU pa3feia HCIONB3YIOTCS YCTHBIM OMpOC, UTOTOBAas
KOHTpOJIbHAs padoTa.

JIns IpOMEXXyTOUHOH aTTECTAlMH INPETyCMOTPEHBI HK3aMEHAIIMOHHBIE BOIPOCHI W IPAKTHYECKHE
3aJjaHusl.

Bomnpocsl Tekyuiero KOHTpoJst
Tect- 1 Mexanuka, MoJieKyJasipHasi GU3MKA U OCHOBBI TEPMOAMHAMHUKH

MexaHuka

1. 3aganne

OTMeThTe NPaBUJILHBINA OTBET:

Pazgen mexanuku, n3y4aromui IBHKEHHUE Tell, HE pacCMaTpUBast MPUUKHBI, KOTOPHIE ATO JABUKCHUE
00yClaBIMBaIOT HA3bIBACTCH. ..

a) TMHAMHKa

0) craTtuka

B) KHHEMaTHKa

T') peNATUBUCTCKAs MEXaHHUKA

2. 3ananue

OTMeThTE IPABUJIBHBIN OTBET:

Paznen MexaHuku, n3ydaronyii 3aKOHbI PABHOBECHS TEJI, HA3bIBACTCH. . .

a) TMHAMHKa

0) cTatuka

B) KHHEMAaTHKa

T') pEISTUBUCTCKAs MEXaHUKa

3. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

Pazgen mMexanHuku, uzydarouuil JBM)KEHHE TE M MPUUYUHBI, KOTOPbIE BBI3BIBAIOT 3TO JBUKEHUE
Ha3bIBACTCH. ..

a) cTaTHKa

0) KHHEMaTHKa

B) PENSATUBUCTCKAS MEXaHUKA

') IMHAMHKA

4. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

JIuHus, KOTOPYIO OMUCKHIBAET MaTEpHAJIbHASI TOUKA [IPU CBOEM JBUKEHUU, HA3bIBACTCH. ..

a) mepeMeIeHme

0) TpaekTopus

B) MIyTh

I') pPaJyc BEKTOP

5. 3apanue

OTMeThTE IPABUJIBHBIN OTBET:

Koopaunatsl MaTepuanbHON TOYKU B JIF0OOH MOMEHT BPEMEHU MOKHO OIPENEINTh, €CIIH 3a/1aHbl:

a) HauaJbHas CKOPOCTh M HAYaJIbHOE YCKOPEHHE

0) HavaTbHOE YCKOPEHUE U HAaYaJIbHBIE KOOPIMHATHI

B) HayaJIbHasi CKOPOCTh U HayalbHbI€ KOOPAUHATHI

6. 3ananue

OTMeThTE NIPABWIBHBIN OTBET:

DuU3NIECKUM BEKTOPOM SIBIISIETCS:

a) epeMelleHne

0) CKOpOCTh

B) YCKOpDEHHE

T') KOJIMYECTBO JABUKCHUS



7. 3apanue

OTMeThTE NPABWIBHBIN OTBET:

UTo sABIISIETCS KOJIMYECTBEHHOW MEPOil I3MEHEHHUS IT0JI0KEHHS Tella:

a) MPOWIEHHBIN IyTh

0) BEKTOp MepeMeIIcHUs

B) TPAEKTOPHUS

I') CKOPOCTh

8. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

UYucrno creneHeil cBOOOIbI MaTEPHAILHON TOYKH PABHO:

a) 2

0)1

B) 3

r4

9. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

UYucno creneHeil cB00OIbI TOHKOTO OJJTHOPOJIHOTO CTEPKHS PABHO:

a)2

0) 3

B) 4

r)5

10. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

[IpoiineHHbIl MaTepuanbHOU TOYKOM IIyTh €CTh:

a) JUTMHA TPACKTOPUHU TOUKHU

0) JJIMHA BEKTOpPA MIEPEMEIICHIS TOYKU

B) BEKTOP, COCAUHSIOIINI HAYAIbHYIO ¥ KOHEYHYIO TOUKH ITyTH

T') JIUHUS, OMUChIBAEMAasi TOYKOM B MPOCTPAHCTBE MPH €€ IBHKCHUH

11. 3aganne

OTMeThTe MPaBUJILHBINA OTBET:

[lepemenienue MmaTeprallbHOW TOUYKHU €CTh:

a) MPOWICHHBIA TOYKOH IMyTh B MPOCTPAHCTBE

0) BEKTOp, HAIIPABIIEHHBIN U3 HAYAILHON TOYKU B KOHEUHYIO

B) JJIMHA TPAEKTOPUU TOUKU

T') JUHUS, OMUChIBaeMasi TOUKON B IPOCTPAHCTBE MpHU €€ MepeMelIeHun

12. 3aganue

OTMeThTE NPABUJIBHBIN OTBET:

[1yTb, NpONAEHHBIN TEIOM, €CTh:

a) BETUYMHA, pPaBHASI MOAYJIIO BEKTOpa NepeMelIeHHUs

0) IUTMHA TPAEKTOPUHU Teja

B) BEKTOP, COCTUHSIONTNI HAYAIBbHYIO U KOHEUHYIO TOYKU TPAEKTOPUU

I) BeJIMYHMHA, paBHAs MOIYJI0 BEKTOpa, COCIWHSIONIAS HA4Yalo KOOPAWHAT M KOHEYHYIO TOYKY
TPaCKTOPUHU

13. 3ananue

OTMeThTE NPABUIBHBIN OTBET:

[Tepemernienne MaTepHaIbHOM TOYKH €CTh:

a) BEKTOP, COEANHSIONMINM HauaI0 KOOPAUHAT U KOHEUHYIO TOUKY ITyTH

0) ITMHA TPACKTOPUU TOYKHU

B) BEKTOp, COBIAAAIOUINI C HAIIPABICHUEM CKOPOCTHU JABUKEHUS

T') BEKTOP, COSAMHSIONINN HAYAIbHYIO U KOHEUHYIO TOYKHU MTyTH

1) BEKTOP, YUCIEHHO PAaBHBIN MPOUIEHHOMY TOUYKON MyTH



14. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

MarepuanbHasi TOUKa — 3TO:

a) TeJo MPEeHEOPEKUTEIBHO MAJIOH MacChl

0) reomeTpUYEeCcKas TOYKa, yKa3bIBaIOIIasl MOJIOKEHHE Tela B IPOCTPAHCTBE

B) T€JO OYEHb MAJIBIX Pa3MEPOB

T') TEJIO, MacCOi KOTOPOI'0 MOKHO MpeHeOpeyb B YCIOBUAX JaHHOM 3a1auu

1) TeJO, pa3MepaMu KOTOPOT'0 MOKHO MpeHeOpedh B YCIOBUSAX JTaHHOM 3a1a4u

15. 3aganue

OTMeThTE NIPABWIBHBIN OTBET:

TpaekTopust N1BH>KEHHS] MATEPUATILHOM TOUKH — 3TO:

a) JIMHUSI, YKa3bIBAIOIasl HAIIPABJICHUE ABUKCHUS TOUKHU

0) nuHMSL, ONKCbIBaeMasi TOYKOM B MPOCTPAHCTBE MPU ABHKEHUU

B) IIOHATHE, TOXKAECTBEHHOE ITPOUIEHHOMY TOUYKOM ITyTH

I') JUIMHA BEKTOPa MepeMelleHUs] TOUKU

1) BEKTOP, COSAMHSIONINN HAYAIbHYIO U KOHEUHYIO TOUKY MyTH

16. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

Kakas u3 cnenyrommx Gopmys, OnpeAeNsomux nepemMenieHue (mo MoayJo0) Tella Ha TUIOCKOCTH,
ABJISIETCS IPABWIIBHOM:

a) |A ?l = \/(X1 +x2)2 + (y1 +y2)?
0) |A ?l =(xy +%x2) — (y1 +y2)

B) |A 1i| = \/(X1 —X2)% + (y1 —y2)?

r) |AF| = \/X1 "X ty1°Y2

17. 3apanue

OTMeTbTE NPaBUJIbHBIN OTBET:

dusndeckas BEIMYWHA, XapaKTepH3YIomas OBICTPOTY W3MEHEHHSI CKOPOCTH 10 MOIYII0 U
HaTpPAaBIECHUIO, SBJISETCS ...

a) YCKOpeHHeM

0) CKOPOCTBIO

B) CPETHUM YCKOPEHHEM

T') CpeaHell CKOPOCThIO

MouJiexyasipnas (pu3MKa U OCHOBBI TEPMOAMHAMHUKH
1. 3ananue
OtMeTbTE IPaBUIbHBIN OTBET:
XKuakocTs 1 ra3 UMEIOT OAMHAKOBBIE (U3NYECKUE CBOWCTBA IIPU:
a) TeMIeparype KUneHus
0) KpUTHYECKOU TemrepaType
B) TEMIIEpAType KOHIEHCAlUU
I') TEMIEpaType UHBEPCUU
2. 3ananne
OTMmeTbTE NPABUJIBHBIN OTBET:
I'padrxoM 3aBUCUMOCTH JaBJIEHUS OT 0ObeMa MPH MOCTOSIHHOM TeMIepaType sSBIseTCs:
a) mapabona
0) npsimast TUHUS
B) Turnepbosna
I') ONPEIEIIEHHOTO0 Ha3BaHUS HE NUMEET



3. 3ananue
OTMeThTE NIPABWIBHBIN OTBET:
VYrpaBieHne COCTOSHHS HICAIbHOTO Ia3a UMEET BHI:

PV

a) - = const
PT

0) ~ = const
VT

B) —+ = const
P

r) — = const
VT

4. 3ananue

OtMeTbTe NPaBUIbHBIN OTBET:

O6beM 0JIHOTO MOJIS BEIIECTBA IPU HOPMaJIbHBIX YCIOBUSX PaBEH:

a) Vy, = 22,4 - 1073 M¥/K

6) Vyy = 22,4 - 1073 m*/moms - K

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

r) Vi, = 22,4-103m3/ moab

5. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

CpenHsisi KUHETUYECKasi YHEPTHsl, IPUXOIAIIAsCI Ha OJIHY CTEeHb CBOOO/IbI MOJIEKYIIbI UJCAIbHOTO
rasa:

a) % KT

6) ZKT

B) kT

r) ZKT

6. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

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

a) CTOJIKHOBEHHE MOJIEKYJI MEXy COOOM

0) M3MEHEHNE TUIOTHOCTH Ta3a B 3aBUCUMOCTH OT TeMIIEpaTyphbl

B) B3aUMHOE MPUTSHKEHHE MOJIEKYI

I') pa3Mepbl MOJIEKYJI ra3a

7. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

Yemy paBHa Macca OJHOTO KHWJIOMOJIS YIJIEKUCIIOTO raza?

a) 44 xr

0) 42 kr

B) 46 Kr

r) 43 Kr

8. 3aganue

OTMeThTE NIPABUJIBHBIN OTBET:

3axoH llapis B aOComOTHOI 1IKae TeMIrepaTyp 3aliCchIBaeTCs TaK:

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

9. 3ananue

OTMeThTE NIPABWIBHBIN OTBET:
Temneparypa, pu KOTOpoH cpeaHsis apudMeTrndeckas CKOpoCTh MOJIEKYJ BOJIOPO/Ia CTAHET PaBHOM
BTOpOIl KocMuuecKkoit ckopoctu (B K):



a)12-103

6) 10*

B) 7.5+ 103

n) 11,85 - 103

10. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

Cpenusis KHHETUYECKask SHEPTHsl MOCTYNATEIbHOTO IBHXKEHHS MOJIEKYJIbI UJ1€aIbHOTO Ta3a:
PV

a) F

6) 2 kT
3

B) %kT

r) nkT

11. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

B ypaBuenuu Ban-nep-Baanbca nomnpaska «by> yuuteiBaer:

a) YUCIIO CTOJIKHOBEHHM MOJIEKYJ MKy co00it

0) M3MEHEHHE TUIOTHOCTH T'a3a B 3aBUCUMOCTH OT TEMIIEPATyPhI

B) DHEPI'HI0 B3aUMOJICHCTBUS MOJICKYIT

I') pa3Mepbl MOJIEKYJI ra3a

12. 3aganune

OTMeThTe NPaBUJILHBINA OTBET:

C nmomorpio 6apomMeTpa U3MEPSIOT:

a) Maccy

0) naBieHue

B) 00BEM

') TEMIEpaTypy

13. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

VY nenbHBIN 00BEM L 3TO 00BEM €TUHUITBI:

a) Macchl

0) MIOTHOCTH

B) BEJIMYMHBI, 0OpaTHON 00bEMY

T') U3 IPUBEAEHHBIX BHIIIEC BEJIMUYMH HET MPaBUIILHOTO OTBETA

13. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

VY aenbHbI 00beM L 3TO 00BEM €IUHUIIBIL:

a) Macchl

0) MIIOTHOCTH

B) BEJIMUUHBI, 00paTHON 00BbEMY

T') U3 IPUBEACHHBIX BhIIIE BEJIMUYMUH HET MPABUIHLHOTO OTBETA

14. 3ananue

OTMeThTE NPABUJIBHBIN OTBET:

JlaBnenue cmecu razoB B cocyne oobemom 0,01 M®, ecii B HEM HAaxOMTCA a30T Maccoil 14 T u

Bozopoxn maccoit 4 r mpu T =300 K:

a) 500 kIla

0) 500 aTm.

B) 623 klla

r) 623 MM pT. CT.

15. 3ananue

OTMeThTE IPABUIBHBIN OTBET:

Cpennsisg KBagpaTH4Hasi CKOPOCTH:



1
a)(vks) = =¥ v}

6) (vke) = |NEL v}

1 N

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

r)(vke) = [N XN v;

16. 3aganue

OTMeThTe NPAaBUJILHBIA BAPDUAHT:

B ypaBuenuu Ban-nep-Baanbca nompaska «b» uMeeT GU3NUECKHi CMBICI:

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

0) 00beM, KOTOPBI OB 3aHsUT OJJMH MOJIb Ta3a IIPU HOPMaJIbHBIX YCIOBHUSIX

B) IpeIENIbHBIN 00beM, KOTOPBIN Obl 3aHSIT OJJUH MOJIb ra3a MpH JaBJICHUH, CTPEMSALIEMCS K
0OECKOHEYHOCTU

r) 00beM, peAOCTaBICHHBIN 111 CBOOOAHOTO ABMXKEHUS MOJIEKYN OJTHOTO MOJISl Ta30B

17. 3apanue

OTMeThTE NPABWJILHBINA BAPUAHT:

HUucno ABoraapo BbIpaKaer:

a) YUCIIO MOJIEKYJ B €AMHUIIE 00beMa

0) YMCIIO MOJIEKYJI B OJTHOM MOJIE€ BEIIECTBA

B) YKCJIO MOJIEKYJI B €IUHUIIE MacChl BEIECTBA

I') YUCJIO AaTOMOB B OJJHOM MOJIE€ MHOTOAaTOMHOT'O BEILLIECTBA

18. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

KakoB [OPSILOK BEIMUNHEI HA3bIBaeMOM ocTossHHON ABoragpo (Na=6.022 * 10%):

a) 23

0) 25

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

19.3ananne

OtMeTbTE NIPaBUIbHBIN OTBET:

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

a) 86°C

6) 75°C

B) 75 K

r) 258 K

a) 86 K

Tect — 2 Dj1eKTPUYECTBO U MATHETU3M
1. 3apnanne
OTMmeTbTE NPABUJIBHBIN OTBET:
Cunoii JlopeHna Ha3bIBaeTCH. . .
a) cuila, JecTByroMas Ha MPOBOJIHUK C TOKOM B MarHUTHOM T10JIE
0) cuna, IeiicTByOIIAs Ha 3apsi/l CO CTOPOHBI IEKTPUUYECKOTO OIS
B) CHJIa, IEUCTBYIOIIAs HA 3apsij] CO CTOPOHBI MATHUTHOTO IMOJIS
I') CHJIa TATOTEHUS 3apsi0B

2. 3ananue
OtMeTbTE IPaBUJIbHBIN OTBET:
3akon buo — Camapa — Jlamnmaca mis snementa dl mpoBoaHuka , Mo KoTOpoMmy TeueT Tok |, Ha

PaCcCTOSIHMM [ 3aIIMChIBACTCS B BUJC. ..



= 1[dIx¥
a)dB = ity [[dxT]
4m 13
1[dIxT]
r3

6) dH =
a3

T _ MK >

r) H =B x 7]
3. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:
Teopema ['aycca u1st MAarHUTHOTO IOJISL UMEET BULL...

a) BS=0

6)$ BdS =0
B)§ Bdl=0

r) f, BdS=0

4. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

CBs13b MEXKIY AJIEKTPUUYECKUM CMEIICHUEM B CPEJE U HAIPSKEHHOCTHIO BHEIIHETO 3JIEKTPUUYECKOTO
TOJIS. ..

-~ -

a) D = egyE

06) D =¢E

B) D = ¢yE

= _E
r)D=-
D=3

5. 3ananue
OTMeThTE IPABUJIBHBIN OTBET:
3akon OMa 1t y9acTKa LETH. ..

U
a)l = =

V=5

0)1=
B)I=
r)U=e¢R
6. 3ananue
OTMeThTE NIPABUJIBHBIN OTBET:
dopmyra 715t IIIOTHOCTH TOKA...

AlSm|m

a)j= 3
6)j =18

. dl
B) J=45
. do
ni=<
7. 3apanune

OtMeTbTE NIPaBHIbHBIN OTBET:
®opmyia, BeIpakarolas Bropoit 3akon Kupxrodga:

a) X i Ry = Xk Ux

6) Xk IkRx=0
B)IR=¢

r) Y [ R = Yk
8. 3aganmue

OTMmeTbTE NPABUJIBHBIN OTBET:
[Iposoasmas pamka miomanso 200 cM? Bpamaercs ¢ 4acTotoil 16 I'll B MOCTOSHHOM MAarHMTHOM
nosne ¢ uaaykuueit 0,5 Tn. MakcumanbHoe 3Hauenne J/[C, BOZHUKAIOWIEH B KOHTYpPE, PaBHO...



a)l B

0) 0,16 B

B) 10 kB

r) 160B

9. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

[ToTok BekTOpa CMEMICHUS MIEKTPOCTATUYECKOTO MO B AUICKTPUKE Yepe3 3aMKHYTYIO
MOBEPXHOCThH PaBEH...

a) ¢, DdS =-iq,
6)§, DdS =Xiq;

B) J, DAS=%;q;
r) ¢, EdS= ¥;q;
10. 3apanue

OTMeThTE IPAaBUJIBHBIN OTBET:
EnuHnia namepenus noTeHuuana. ..
a) JIx/B

0)B

B) A

r) B/™M

11. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

-
3ap;1z[ g, HBHH(YMHﬁCH CO CKOPOCTBIO V, CO31acT Ha paCCTOAHHUHA 7 MarHUTHOE TI0JIE C HHAYKIUCH. ..

- orl
a)B = Ulo Q[3]
4T T

6) = pio q[¥T]

4T r3
= _ q[vr]
B)B =5
T _ UUo q¥
F) B = 4 12
12. 3aganue

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

a)H = Kol
2TR
6)B = 4!
4;TR
B)B =—
411'RI
rB = Efo
2TTR
13. 3apanue

OTrMeTbTE NIPAaBUJIBHBIN OTBET:
Koutryp | mnponussiBaercst tpemst toukamu: [; = 14,1, = 2A,1; = 3A. [upkynsuus BekTopa
MarHUTHON MHIYKLIUHU BJIOJIb 3TOI0 KOHTYpa PaBHO (B €MHULIAX [y * A)...

I AL

I




a)6

0)5

B) 8

r)7

14. 3aganue

OTMeTbTE NPAaBUIbHBIN OTBET:

Teopema ["aycca 11 MarHUTHOTO TOJIs B TeopuH MakcBemia. ..

a)§, BdS =0
S = -

6) ﬁL HdS = Zklk
B)§ Bdl=0

6§ = > 17
r) 455 EdS = fL jdl
15. 3ananue
OTMeThTe NPAaBUJILHBINA OTBET:

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

O)R = ps
B)R=1S

s
I‘)R = p;
16. 3ananue

OTMeThTE IPAaBUJIBHBIN OTBET:
3a HampaBJICHHE TOKA HA PUCYHKE IPUHUMAETCS HallpaBJICHUE:
+ _

OTPHULATENLHOTO MOJII0CA K MOJI0XKUTETbHOMY
0) OT MOJOKUTENBHOTO MOJIFOCA K OTPULIATEIEHOMY

B) HampaBJj€HUE TOKa BbIOWPAETCs MPOU3BOJIBHO

I') TOK B CXEM€ OTCYTCTBYET

17. 3ananue

OtMeTbTE IPaBUIbHBIN OTBET:

Enunnna namMepeHuss HHIyKTUBHOCTH. . .

a) Tn

0)I'n

B) ®

r) A/M

18 3ananme

OTMmeTbTE NPABUJIBHBIN OTBET:

SIBnenue ckuH->QQeKTa 3aKI0YaeTcs. ..

a) B BOSHUKHOBEHUHU AJIEKTPUYECKOTO TOKA B MACCUBHBIX IPO- BOAHHUKAX
0) B HarpeBaHUH MMPOBOIHMKA IPU MPOIYCKAHUU SIIEKTPUYECKOTO TOKA
B) B HAMarHW4YMBaHUH MPOBOJHUKA MIPU MIPOITYCKAHUU TOKA

T) B BEITECHEHUH MIEPEMEHHOT0 TOKa Ha MOBEPXHOCTh MPOBOJAHUKA

19. 3apanue

OtMeTbTE IPaBUJIbHBIN OTBET:

BexTop anextpudeckoro cMemeHns D B TUAIEKTPUKE OMPEAEIISIeTCs . . .
a) CBSA3aHHBIMU 3apsAaMU



0) IUTIOSIMU B JIUDJICKTPUKE
B) CBOOOIHBIMH 3apsiiaMu
I') CyMMOM CBOOOHBIX M CBS3aHHBIX 3apsIOB

Tect- 3 OnTuka
1.3ananne
OTMeTbTe paBUJIbHbIE OTBETHI:
SIBneHUsI, KOTOPBbIE OOBACHSAIOTCS JUCTIEPCUEH CBETA:
a) oruOaHue CBETOM MPETISITCTBUS
0) oTpakeHHE OT TPAHUIIBI pa3fena 2-X cpel
B) pa3JIoKEHHE CBETA B CIEKTP MOCIIE IPETOMIICHUS
T') paxyXHasi OKpacka MbUIBHBIX ITy3bIpeit
2) pagyra
2. 3aganue
OTMeThTe NPaBUJILHBINA OTBET:
Hudpaxius cBera - 3TO:
a) 3aBUCHUMOCTH TTOKa3aTelIs IPEIOMIICHHUS BEIECTBA OT YaCTOThI
0) siBIIeHUE OruOaHMsI BOIIHOW NPT TCTBHS
B) pe3yJbTaT HAJIOXKEHHUS KOTePEHTHBIX BOJIH
T') pa3JIO’KEHHUE CBETA B CIIEKTP MOCIE MPEIOMIICHUS
1) IPEUMYIIIECTBEHHAs] OPUEHTAIUS TUIOCKOCTH KOJIeOaHU CBETOBOM BOJIHBI
3. 3apanue
OTMeThTE IPABUJIBHBIN OTBET:
AGCOIIIOTHO YepHOE TEJIO - ITO:
a) abCOIOTHO TBEPAOE TEJIO YUEPHOIO I[BETa
0) uepuoe Teno npu 0 K
B) TEJI0, MOJIHOCTHIO MOTJIOMIAOIIee BUANMOE U3TyUCHHE
T') TEJI0, OTPAKAIOIIEE BCE BUIBI U3ITYUCHUS
1) T€JO, MOJHOCTHIO MOTJIOUIAIOIIEe BCEe BUBI M3ITyUEHUS
4. 3ananue
OTMeTbTE NPaBUJIbHBIN OTBET:
CriekTpaibHasl IJIOTHOCTh SHEPTETUIECKON CBETUMOCTH Tella BhIpaxkaeTcs (hopMyInoi:

a) R — dngfiﬁ-dv
v,T dv
norJua
6 A _ de,v+dv
) Ay = ot
vv+dv
R — dW;s:—Hdv
B)R,r = ~dav
A — dW;:%ﬁ-dv
r) v,T — aw
v,v+dv
5. 3apanme

OTMeThTe NPaBUJIbLHBIN OTBET:
[locne mnpoxoxkaeHuss TIJIACTUHKKM 1 CBET TMOJHOCTHIO Tmosisgpu3oBaH. Ecnmm  yrom mexmy

HanpasieHussMu OO u O'O' ¢ = 30°, To UHTEHCUBHOCTH J1 U J, CBA3aHBI COOTHOLIIEHUEM. . .
'O

N
A

To




a)J, = %]1

0) =%
B) J, = [1
nJ; = ];1
6.3aganue

OTMeThTe NpaBUJIbHbIE OTBETHI:

CKOpoOCTh pacrpoCcTpaHEeHHsI SJICKTPOMArHUTHOM BOJTHBI B BAKyyMe:

a) 0eCKOHEYHO OOoJIbIIas

6) 300 000 xm/c

B) YOBIBacT 0OpPaTHO MPOMOPIIMOHAILHO KBAaPaTy PACCTOSHUS OT HCTOYHUKA CBETA

r) 3000 km/c

1) 3*%108 m/c

7. 3aganune

OTMeThTE NMPAaBUJIbHBIN OTBET:

CBsi3b  a0COJIFOTHOTO TOKa3aTessl MPEJIOMJICHHUS CpEeIbl U €€ DIICKTPHYSCKOW M MarHUTHOM
MIPOHUIIAEMOCTH BhIpakaeTcs (HopMyItoi:

a)n = +[en

6)n:\/§

B)N=¢eu
-

ryn= .

8. 3ananue

OTMeThTE IPABUJIBHBIN OTBET:

Jucnepcus csera — 310:

a) 3aBUCUMOCTbH JJIMHBI BOJIHBI CBETa OT YACTOTHI

0) IpsSAMOITMHEHHOE PacIPOCTPAHEHHUE CBETA

B) 3aBUCHMOCTb ITOKa3aTeJsl MPeIOMIICHHS BEIIeCTBa OT YaCTOTHI CBETa

T') 3aBUCUMOCTb YyIJIa IPEOMJIEHHUS JIyda OT yIJla ajJeHus

1) IpEeuMYyIIeCTBEHHAs! OpUEHTALUs TNIOCKOCTH KoJleOaHUH CBETOBOW BOJIHBI
9. 3aganue

OtMeTbTE IPaBUIbHBIN OTBET:

VYcnoBue, HE0OX0IMMO JJ1s1 HAOMIOIeHUS TU(DPAKIINU CBETA!

a) aMIUTUTY/a KoeOaHui JOJKHA ObITh MHOTO OOJIBIIIE Pa3MEPOB MPEMATCTBHS
0) amruinTya KoneOaHuM JOKHA ObITH CPaBHUMA C pa3MepaMu MPEensTCTBUS
B) JUTMHA BOJIHBI I0JKHA OBITH CPAaBHUMA C pa3MepaMU MPeNsITCTBUSL

I') JUIMHA BOJIHBI JI0JKHA ObITh MHOTO OO0JIbILIE PAa3MEPOB MPENATCTBUS

10. 3aganue

OTMeTbTe NpaBUJIbHbIE OTBETHI:

HenpeprIBHBIN CIEKTP U3JIy4EHUS AAIOT:

a) TBepabIe BemecTsa mpu temneparype 0 K< T <273 K

0) >KHJIKOCTH TIPH BBICOKOH TemmepaType

B) TBEpbIC, KUAKHE U Ta3000pa3HbIe BelecTBa mpu Temmneparype 273 K

I') pacKaJICHHbIE TBEPAbIE TEJIA U a3l IIPU BEICOKOM JIaBJIEHUU

1) pacKaJIeHHbIE Ira3bl IPU HU3KOM JaBJICHUU

11. 3aganue

OTMmeTbTE NPABUJIBHBIN OTBET:

Enununa criekTpaabHOM MJIOTHOCTH DHEPreTUYECKON CBETUMOCTH Ry, 7

a) Jlxx/m?

0) x/m

B) H/M?



r) H/m
12.3ananue
OTMeThTe NPaBUJILHBINA OTBET:
SIBnenue, KOTopoe 0OBICHACTCS MOIIpHU3AIUCH CBeTa:
a) oruOaHue CBETOM MPETISITCTBUS
0) paciieruieHre JIyda Ha JBa, PaCIIpOCTPAHSIONIUXCS B PA3HBIX HAIIPABICHUSIX
B) IpeJIOMJICHHE JTy4ya
I') pa3yioKEHUE CBETA B CIIEKTP IOCIIE MPETOMIICHHUS
2) pagyra
13. 3ananue
OTMeThTe NPaBUJILHBINA OTBET:
[Ipu xakom yrie, mo 3akoHy Maitoca, HHTEHCUBHOCTh CBETa BBIIICAIIETO U3 aHalU3aTopa OyIeT
MaKCHUMAaJIbHOM:
a) 60°
6) 30°
B) 0
r) 90°
14. 3aganne
OTMeThTE NPABUJIbHbIE OTBETHI:
DopMyIbl, OPEAeNAIONINe JUIMHY CBETOBOM BOJIHBI A (C — CKOPOCTDH BOJHBIL; | — MEPHUOJ KOJIeOaHMIA;
V — "acToTa KoyieOaHuii; N — MmoKa3areb MPeJIOMIICHHS CPEIbl):

a) A=cT

\%
0) XZ:
B) A=cn

C
F) X—;C
) A=—
15. 3aganne
OTMeThTe NPaBUJILHBINA OTBET:
VYroun myda S Ha rpanuiy paszaena cpen 1 u 2

S S’

(24

DI | =

Sh’

a) o

0) i

B) B

r)i+p

1) o+i

16. 3aganue

OTMmeTbTE NPABUJIBHBIN OTBET:
CBoiicTBO cBeTa, 00BACHSIOIIEE TOy00il IBeT Heba:
a) TOTJIOIEHNE

0) paccesiHue

B) OTpa)keHUE

T') IpeJIoMIIEHHE



17. 3aganue
OTMeThTE NIPABWIBHBIN OTBET:
YcnoBue MmakcuMyMa npu AUGpakiud CBETOBBIX MMyYKOB Ha TU(PAKIIMOHHON PEIIeTKe:

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

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

18. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

JInHenyaThli CIIEKTP U3JIy4CHUS JAKOT:

a) ra3bl IPU HU3KOM JIaBJICHUU

0) TBepable BemiecTa mpu Temreparype 0 K <T <273 K

B) TBEpbIC, KUAKHE U Ta3000pa3HbIe BelecTBa Mpu Temmeparype 273K

I') pacKaJICHHbIE TBEPAbIE TEJIA U a3bl IIPU BHICOKOM JIaBJICHUU

1) )KUJAKOCTU TIPU BBICOKOU TeMIepaType

19. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

CBer, B KOTOpPOM KoOJIeOaHMSI CBETOBOI'O BEKTOpa MPOMCXOAAT B  ONpPEIEICHHOM, HO
HEUCKIIFOUUTEIbHOM HallpaBJIC€HUH, HA3bIBACTCA:

a) HEIOJIIPU30BaHHBIM

0) YaCTUYHOIIOJISPU30BAHHBIM

B) IUIOCKOMOJISIPU30BAHHBIM

I') €CTECTBEHHBIM

Tect — 4 ATOMHas pU3UKa

1. 3apanue

OTMeThTe NPAaBUJILHBINA OTBET:

Hanpaprnenue OBUKEHHUS SJIEKTpOHA OTJA4YM € COCTaBIsieT C HaIpaBJICHHEM MaJarolero ¢GporoHa
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. 3ananue

OtMeTbTE NIPaBHIbHBIN OTBET:

®opmyna Komnrona nns paccesnust GpoToHa:

2h . 6
a) Al = — sin-
mc 2



h . 56
0) Al = —sin? =
mc 2
o
B) Al = — sin
mc
2n .
r) A A =—sin?
mc
4. 3ananue
OTMeTbTe NMPABWILHBIN OTBET:
Iepuon nomypacnana T, /, Beraucisercs mo popmye:

a) T = 2
2

0
2
6
2

2
0)TL = 121
2
In2
B)T1= 2—
) T2 a1
5. 3apanune
OTMeThTE NMPaBUJIbHBIN OTBET:
®dopmyna Punbepra:
1, 1
v =K(5+53)
1 1
6)v=K(5- 15)
1 1
mv=K(:- )
L1 1
nv=K(;+7)

6. 3axanue
OTMeThTE IPABUJIBHBIN OTBET:
3akon Kupxrodda Beipaxaercs: Gopmynoii:

Ry
a) 1, = —
)1 = 2

2nv?
6) Tv,T = o2 kT
B) Adpax = b/T

_2nhv3 1

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

OTMeThTE NIPABUJIBHBIN OTBET:

[IpaBuno cmemenus s paJuoakTUBHOIO @ — pacnaja:
a) 7x > z41Y + fe

6) 2X — 223Y + 3He

B) 2x = 21V + ,le

NX+a ->Y+>b

8. 3amanme

OTMeThTe NPaBUJILHBINA OTBET:

®opmyna e bpoitns:

o

A

©
1

6) A=

=]
~
©

Il

sz IS

r)p=mc

9. 3ananmue

OTMmeTbTE NPABUJIBHBIN OTBET:

3akoH cMmenieHus BuHa Boipaxaercss Gopmynoit:

2nhv3 1
f c2  ehv/(kT) _1




Rv,T

B) I, =

) v,T Ay
2nv?

r) Ty = = kT

10. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

[IpaBuiio cMmeleHust paguoakTUBHOTO B-pacnaja:
a) 4X - 4237 + 3He

6) 2X - ;4Y + e

B) 24X — 473y

N 2X - 247 + e

11. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

CooTtHomenue HeonpeaenéHHocTu I eizendepra:
a)AxAp < h

0) AxAp = h

B) AxAp = h

r) AxAp =1

12. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

3akoH Panes — J[>xuHca Beipakaercs GOpMyIoi:
2mv?

a) Tv,T = C_ZkT
0) Amax = b/T

Rv,T
B) Iy = E
r)R, =oT*
13. 3aganune
OTMeThTe MPAaBUJILHBINA OTBET:
@DOTOH — 3TO YACTHIIA, ...
a) IBIDKYIIAsICS ¢ OOJIBIIION CKOPOCTHIO M 00JIa/1a01IIasi SHEPTUel, He 3aBUCAIIEH OT MacChl
0) ABMKYyIIasicsl ¢ OOMBIION CKOPOCTHIO, Macca MOKOsI KOTOPOi paBHA HYITIO
B) JBMIKYIIASICS C OOJIBIION CKOPOCTHIO U 00JIaaro1as Maccoi, 3aBUCSIIEH OT CKOPOCTU JIBUIKEHUS
T') IBMKYIIASICS CO CKOPOCTHIO CBETA, Macca MOKOsl KOTOPOU paBHA HYITIO
14. 3ananue
OTMeTbTE NPaBUJIbHBIN OTBET:
[TpaBwiio cMemeHus AJIs paIioaKTUBHOTO B-pacmajia:
a) 2X - 923Y + 3He
6) 2X - z41Y + e
B) 72X > 7 4Y + e
r)4X - 474y
15. 3ananue
OTMeThbTE MPAaBUJIbHBIN OTBET:
Vpasuenue llIpeaunrepa st CTalMOHAPHOTO COCTOSHUS:

a)V¥(x, Y, 2) +2C—? [E+Uxyz)]¥Y(xy2z) =0
0)VY¥(X,Y, z) - Zh—TZn [E+ Uy z)]¥Y(Xxyz) =0
B) V2¥(X, Y, Z) +2h_7: [E-UXyz)]|¥YXyz) =0
) V(X Yy, 2) - 22 [E + U(xy, 2)]¥(x,y,2) = 0
16. 3ananue

OtMeTbTE IPaBUJIbHBIN OTBET:
®opmymna [limanka 11 CIEKTPATbHOM TUIOTHOCTH SHEPTETUYECKON CBETUMOCTH UMEET BU/L:



2mhv3 1

a) T, = o2 ehv/(k_q1
27v?

0)ryr = = kT
Ryt

B) T,y = —=

) v,T Ay

) Apax = DIT

17. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

Cumpon X B peakuuu 2N + He — 170 + X ects:

a) ip

0) in

B) 1H

r) e

18. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

Yacrora manydenns 3+ 10° T'm. 3a 1 ¢ mcToynumK M3mydeHHs MomHOCTHIO 40 BT mcmyckaer ...
($OTOHOB.

a) 1,0 - 10%7

6) 2,0 - 1017

) 2,0 - 101°

r) 1,0 -10%°

19. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

CumBon X B peakuuu ;Be + %He - 12C + X ects:
a) 1p

0) in

B) 1H

r) e

20. 3apanue

OtMeTbTE IPaBUIIbHBIN OTBET:
CranuonapHoe ypaBHenue lllpennnrepa ass 351eKTpoHa B BOAOPOIONOJ00HOM aTOMe UMEET BUJ:
h2 I
—AVU+ =1h=—=
a) Z@A‘V Ux,y, z,t)y=ih o
h .y U
0) ZmA\V =ih o

2,2

2m mw=x
B)A\V‘l‘hz—(E— 20 )\V:O

2m Ze?
F)A\V_l_hz_E_ 471'201")\'/:0

Bonpocsl npoMeKyTOYHOI0 KOHTPOJISA
Bomnpocsl k 3x3ameny (1 cemectp)
1. ®duzuka, ee onpeneneHue, NpeaIMeT U3y4eHUSI 1 OCHOBHBIE TIOHSATHSL.
2. Marepus u ee BUIbI, Crioco0 CyIIeCTBOBAHUS MaTePHH. JHEPTHSL.
3. MexaHuka, pa3jienabl MEXaHUKH, MEXaHuyeckoe JABikeHHe. OmnpenencHHe MeXaHW4ecKon
CUCTEMBbI, 3aMKHYTasl (M30JIMpOBaHHAs) MEXaHUYECKasl CHUCTEMA.
4. Cuctema oTcueTa U cuctema koopauHat. [loHsTHE MaTepHaTbHONU TOUKH.
5. Ompenenenue BeKTOpa, IpocTeilliue anredpanyeckue Omepaluyd € BEKTOpaMH, €IMHUYHBINA
BEKTOp. ba3ucHbIe eMMHUYHBIE BEKTOPHI |, j, K 1 cucTeMa KoopanHar.
6. Pammyc-BekTop I, BEKTOp TepeMemieHust Al, BEKTOpP MTHOBEHHOH CKOpOCTH V.
7. BexTop yCKOpeHus, HOpMajbHas COCTaBIAIOIIAs @, W TaHTeHIMaJbHas COCTaBIAIONIAS d
BEKTOpa YCKOpPEHHS.



8. OmnpeneneHne Moaylisi BEKTOpa YCKOPEHHUS.

9. IlyTh S ipu IPOM3BOJIBHOM JBIKEHHHM MaTepHalbHOU TOUKH. ['paduyeckoe n3odpaxeHne myTa S
(kak momans Gurypsl Ha rpaduke, OTpa)karolleM 3aBUCUMOCTb CKOPOCTM V OT BpeMeHu t) mpu
IIPOU3BOJIBHOM JABM)KEHUU MaTEpUaIbHOW TOYKHU.

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

11. BekTop yYrioBOi CKOPOCTH ® M BEKTOP yIJIOBOTO YCKOpeHUs [3.

12. CBs3p MEXIy JUHEHHON CKOPOCTHIO V M YIJIOBOH CKOPOCTHIO .

13. CBsI3b MeX/1y TAaHT€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 €r0 MPUMEHEHUSI.

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

18. PaboTa cuibl, onpesielieHne KHHETUYECKOM SHEPTHH; MOTeHIManbHast sHeprus. [Ipumepsr.

19. 3ak0oH COXpaHEHUsI SHEPTHUH

20. A6comoTHo TBepoe Teno. [loctynaTensHoe M BpalaTebHOE ABMKEHHS TBEPIOTO Tela.

21. LlenTp MHEPLMHU TBEPJOrO TeJa, ypaBHEHUE ABMKEHHS LIEHTPA HHEPLIMU.

22. MOMEHT CWJIbl M HAIIPAaBJICHUE BEKTOpPa MOMEHTa CHIIBL.

23. MOMEHT MHEpLUU MaTepUaIbHOI TOUKU U CUCTEMbl MaTepHalIbHBIX TOYEK.

24. MOMEHT MHEPLIMH CILIOUTHOTO TeJa Ha MPUMEpe IMIIMHpA.

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

26. MoMEHT uMIyJbca ¥ 3aKOH COXPaHEHHsI MOMEHTa HMMITYJIbCa.

27. CpaBHEHHE JABIKEHHSI TBEPIOTO TEJA C JBMKEHUEM MaTepHAIbHONW TOUYKH.

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

29. CnieicTBUS TEOPUU OTHOCUTEIHLHOCTH. B3aMMOCBS3b MacChl U YJHEPTUH.

30. CraTucTUUYECKUN U TEPMOJIMHAMUYECKHI METO/IbI H3y4YEHUI CBOWCTB BEIIECTBA.

31. MonekynsipHO-KHHETHYECKass Teopust razoB. OcHOBHbIe MoHATHSA. OmpenencHue HACaTHLHOTO
rasa

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

33. YpaBHeHUE COCTOSIHHSI HJICATBHOTO Ta3a, ypaBHeHHe Kianeiipona — Menieneena

34. ®u3nveckuil CMbICI YHUBEPCAIBbHOM ra30BOM MOCTOSHHOM.

35. OCHOBHBIEC TOHATHUS TEPMOAMHAMUKH (TEJIO, TETIIOTA, IPOLIECC U T [T )

36. [lepBbIil 1 BTOPO# 3aKOHBI TEPMOAMHAMUKU

37. ukel, paboTa 3a UK.

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

39.Kak omnpenensieTcst TOYSUHBIH SJICKTPUUECKUAN 3apsia M KAaKOBBI €ro CBOicTBa?

40.CpopmynupoBath 3akoH KynoHa B BEKTOpHOM BUI€, IPUBECTHU IPUMED €r0 MPUMEHEHUS.

41.J1aTb onpeneneHre 3IeKTPUIECKOro MOoJIs U BEKTOpa HAPSKEHHOCTH AJIEKTPUUYECKOTO OIS,

42 Kak  ompenemstoTCsl CHUJIOBblE JIMHMM BEKTOpAa HANPSKEHHOCTH 3JIEKTPHUUYECKOro TIoJis?
N3006pa3uTth 31eKTpUUECKOE M0JIe, CO3/1aBa€MOE CUCTEMOM JIBYX Pa3HOMMEHHBIX 3aps/0B

43.ChopMyarpoBaTh MPUHIIAII CYTIEPIIO3UITUH dIIEKTPUIECKOTO OIS U MPOWILTIOCTPHUPOBATH €T0 Ha
KOHKPETHOM TIPUMEPE.

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

45.ChopmynupoBat  Teopemy Octporpaackoro-l'aycca  nmims  SJIEKTPUYECKOTO MO U
IPOUJUIIOCTPUPOBATH €€ Ha KOHKPETHOM IPUMEPE.

46.J1aTh onpezieNieHHe OTEHIIMAIA U PA3HOCTH TIOTEHIINAIOB.

47.Y10 Takoe SKBUNOTEHIMAIbHAsA MOBepXHOCTh? KakoBa ee (hopMma /7151 TOUEYHOTO HJIEKTPUYECKOTO
3apsga’?

48.Kax cBsi3aHbl MEXy COO0M HAPSKEHHOCTD IEKTPUYECKOTO MO M MOTEHLIUAN HJIEKTPHUECKOTO
nosisi?



49.YTto Takoe 3JeKTPUUYECKUN JUIONb U KaK OH ce0sl BEIET, €CIU €ro MOMECTUTh B AJIEKTPUYECKOE
nosue?

50.Kak mpoucxoaut nomnspuzanus qudnekTpuka? Kakoil BeTMYnHON ee MOKHO 0XapaKTepru30BaTh?

51.Yemy paBHa HaNpsSYKEHHOCTb 3JIEKTPUYECKOIO IOJIsI BHYTPU IPOBOJHHUKA, IOMELIEHHOIO BO
BHEIIHEE JIEKTPOCTATUYECKOE 1oJie?

52.Kak ompenensercst 3JIeKTPHIECKOe MoJie BHYTPH BelecTa?

53.DHeprus 3JIeKTPUYECKOro IM0JIs, 3a[1aCEHHOTO B IJIOCKOM KOHEHCATOpE.

54.0Onpepenenne 3MeKTpuyeckoro Toka. Cuiia Toka U II0THOCTh TOKA.

55.3akon Oma u 3akoH J[xoynsa-JIeHna B tokaibHOU (hopme.

56.3akonbl Kupxroga u ux npuMeHeHHe K pacyeTy XapaKTepUCTUK JIBYXKOHTYPHOU 3JEKTPUIECKOM
LENU MOCTOSTHHOTO TOKA.

57.ChopmynupoBaTh 3aK0H AMIiepa il B3aUMOJICHCTBUS JIEMEHTOB TOKA U MPOUJUTFOCTPUPOBATH
€ro Ha KOHKPETHOM IpUMeEpE.

58./latp ompenenenue 3akoHa buo-CaBapa-Jlamaca u moka3aTh €ro npuMeHEHHE Ha KOHKPETHOM
npumMepe.

59./laTp onpeneneHne 3aKOHA AIIEKTPOMArHUTHON HHIYKIINH.

60.YTo Takoe siBJIeHHE CAMOMHIYKIIUU U KaK BBOJAUTCS UHAYKTUBHOCTH L?

61.3anmcats ypaBHeHUs MakcBelia B MHTETPAIbHON (OpME, KOTOPHIE BBIPAKAIOT CBSI3b MEXKIY
ANEKTPUYECKUM U MAarHUTHBIM TOJIEM.

62.3anmcatey ypaBHeHHME MakcBesla B HMHTErpaJibHOM (opme, B KOTOPOM oOTpaxaercs (¢akT
CYIIIECTBOBAHMSI SJICKTPUUECKUX 3aPSIIOB.

63.3anmcats ypaBHeHHE MakcBeiula B HMHTETpalibHOW  (opMe, B KOTOPOM OTpakaeTcsl (axT
OTCYTCTBHSI MATHUTHBIX 3apsI/IOB.

64.Kax ornpenenuTh 3JIeKTpuiecKoe (WM MarHUTHOE) TOJIe JUTS IIJIOCKOM JIEKTPOMAarHUTHONW BOJIHBI
B JJAHHOW TOYKE MPOCTPAHCTBA U B IaHHBIM MOMEHT BpeMEHU?

65.ITepemMenHBIi dneKTpUdecKuii TOK. [IoHATHE 1 OCHOBHBIE XapaKTEPUCTHKH.

Bonpocsl k 3k3ameny (2 cemecTp)

Bunpl konebanuii; rapMoHUUYECKHE KOeOaHHs U X OCHOBHBIE XapaKTEPUCTUKH.
CrnosxxeHue KosuebaHmil; pUMEHEHNE METO/1a BEKTOPHBIX THarpamMM.
MaremaTnueckuii MasiTHUK U ypaBHEHHUE €ro KOJIeOaHuH.
®uznyeckuil MasiTHUK U ypaBHEHUE €ro KoueOaHuil.
Buasl BOJMH M OCOOEHHOCTH MX pacIpOCTPaHEHHUs B PA3IUYHBIX cCpelax; IMoNepeyHble U
IPOJOIbHBIE BOJIHBI.

6. BomHOBOE ypaBHEHHE U €ro peleHe B BUI€ YPaBHEHUS BOJIHBI.

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

8. KakoB (u3nueckuii cMbICI CBETOBOI'O BeKTOpa?

9. JlaTh MOHATHE KOT€PEHTHOTO HCTOYHUKA CBETA.

10. Kak ompenensiercs siBnenue unrepdepenuuu csera? IIpuBectn npumep MHTEpPEepeHIMNN AT
JIBYX KOI'€pEHTHBIX HCTOYHUKOB.

11. OnpenenuTth ycaoBUsS MaKCUMyMa U MUHHUMYyMa UHTep(hEpEeHIUH.

12. Kak ompenensercst siBIeHWE TUGPAKIUKA CBETa W Ye€M OHO OTJIMYACTCS OT SIBICHUS
uHTEepepeHIn?

13. Tpunmun [oiirenca-OpeHens u ero copepkaHue.

14. 3onbl ®penens v ux MpUMEHEHHE JJIS pacueTa HHTEHCUBHOCTHU CBETa B SIBJICHUU TU(PPAKIINU.

15. JIudpaxius cBeTa Ha OAHON MIEITH.

16. udpaxmus cBera Ha cucteMe 1enei; TuppakiMoHHAas peleTka U €€ XapaKTepUCTHKH.

17. Kax onpenensiercs siBleHUE NOJISpU3aLUH cBeTa?

18. Yem oTiiM4aeTcsi €CTECTBEHHBIN CBET OT MJIOCKOMOJIIPU30BAHHOTO CBeTa?

19. Cnoxenne ABYX IIIOCKOTIOJSIPU30BAHHBIX BOJH, HMMEIONIMX B3aWMHO TEPICHANKYISPHBIE
IUIOCKOCTH MOJISIPU3ALIHH.

20. KpyroBas u 3JutMnTHYECKAS TTOJSIPU3ALHSL.

orwdPE



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

[Tossspu3anus cBeTa Npu OTPAKEHUU U NIPEIOMIICHUH; 3aKOH bprocrepa.

Pu3n4EeCKU CMBICII CIIEKTPAIILHOTO pa3noxeHus. Teopema Dypoe.

[IpencraBiaeHre MOHOXPOMATUYECKUX BOJH B KOMIUIEKCHOM IIIOCKOCTH; popMyiia Diepa.

Psan @ypse u unrerpan Oypse.

[Tpumenenune pasnoxenus Pypbe K IPOCTEUIINM CBETOBBIM M 2JICKTPUYECKUM CUTHAJIAM.
OnpeznencHue TEIIOBOTO U3IYYEHUS U €M0 XapPAKTEPHCTUKH.

Yro Takoe «ucCIycKaTelbHas CHOCOOHOCTb» I'; aOCOJIIOTHO YEpHOro Teiya?
«OHepreTuyeckas CBETUMOCTb» R, aOCOJIIOTHO UYEPHOIO TeNa U €€ CBA3b C «UCIYCKaTeJIbHOU

CIIOCOOHOCTBIOY .

29.
30.
31.
32.

Tena?

33.
34.
35.
36.
37.

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

3akon Credana - bonpliMana u3ydeHHst a0COIOTHO YEPHOTO TEa.

3axkoHbl BuHa u3iyueHust abCoNMOTHO YEPHOTO Tela.

B yem cyth runotessl [lnanka, BBEACHHON UM NpU ONMCAHUM U3ITY4eHUS aOCOIIOTHO YEPHOTO

IToctynatel bopa B Mofenu aroma BOAOPOJA.

®opmyna banbmepa s cnekTpa U3JIydeHHs aTOMa BOJOPOa.

KakoB cMbIcT 11enmbIX gucesm M, N B opmyne bambMepa ¢ Touku 3peHust reopun bopa?
Ornpenenenne KOpIyCKyJIsIPHO - BOJIHOBOIO JyaJIu3Ma MaTEepHUH.

CootHomienus ne bpoiinst, cBA3bIBaOIINE KOPITYCKYJIIPHBIE U BOJIHOBBIE CBOMCTBA MAaTE€pUH, U

HX COACPIKAHUC.

38.
39.
40.
41.
42.

JnvHa BosiHbI 1 Bpoins 1i1s ANeKTpoHa.

Wmeet nu ¢pusndeckuii cMbica BosmHoBass ¢ynkuus ‘P(X,y,z,t)?

CyliecTByeT JU TOHSTHE «KIACCHUYECKON TPACKTOPUW» B KBAHTOBOM MEXaHHKE?

Kakue npeamnonoxxeHus mo3BoJIMIN «yrajath» sBHbIH BuJ ypaBHeHus [lpenunrepa?

Kakyto wHOpMAIHIO O MHKPOCKOIUYECKOW CHUCTEME MOXXHO TIONYyYUTh W3 YPaBHCHHS

[Ipenunrepa?

43.
44,
45.

Crtpoenue aToMHoOro siipa. Monenu siapa.
S nepuble peakuuu. PagnoakTrBHbIE TPEBPALLCHUS SAEP.
Peakuus anepuoro nenenus. Llennas peakuus geneHus.

IIxkaabl OLEeHKH 06pa30BaTeJIbHLIX JOCTHKEHMI

Bbajnabl Onenka TpeGoBanus k 3HAHUAM
(pedTUHTOBOM IK3aMeHa
OLIEHKH)
90-100 «OMIUYHON O1eHKa «OTIMYHOY» BBICTABIISECTCS CTYACHTY, €CIIH OH TIYOOKO M TIPOYHO

YCBOWJI IIPOIPaMMHBIA MaTepuall, UCYEPIIBIBAIOLIE, I1OCIEI0BATEILHO,
YETKO M JIOTUYECKH CTPOWHO €ro H3J1araer, yMeeT TECHO YBS3bIBATH
TEOPHIO C NMPAKTHUKON, CBOOOIHO CHPAaBISIETCS € 3a/7a4aMU, BOIIPOCAMHU U
JpPYrMMH BHJAMHM NIPUMEHEHUS 3HAHUM, NPUYEM HE 3aTPYyIHSETCA C
OTBETOM IIPU BUJOU3MEHEHMHU 3aJaHUM, UCIIOJIB3YET B OTBETE MaTepHall
MOHOTpaUUECKON JUTEpaTyphl, MPaBWIBHO OOOCHOBBIBAET IPHUHSATOE
pelieHue, BIAAEeT Pa3sHOCTOPOHHMMM  HAaBbIKAMM U IIpUEMaMH
BBIITOJIHEHMS IPAKTUYECKUX 33]1a4.

3anuceiBaeT  pacyeTHble  (OpMYJbl, OOBACHSAET WX  3HAYEHHE,
IIEPEYNCIIACT  OCHOBHBIE  3aKOHBI, 3allMCBIBAET  MaTEMaTUYECKHE
BBIPAJKEHNS] OCHOBHBIX 3aKOHOB.

70-89

«xopouo» OHCHKa XOpOIIO» BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marcepuall, rpaMOTHO HW TIO0 CYHIECTBY H3JIarac€t €ro, HC JOIIyCKad
CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IPaBUJIIBHO ITPUMCHSACT
TCOPCTUUCCKHUEC IIOJIOXKCHUA TIPpH PCHICHUU IPAKTUYCCKHUX BOIIPOCOB U
3aJa4, BJIagccT HGO6XOJ]I/IMBIMI/I HaBbIKaMU U MPUEMAMH WX BBITTIOJIHCHUS.




60-69 «y008671emeo- OreHKa «yZOBJIETBOPUTEIILHOY» BBICTABISACTCS CTYJCHTY, €CIM OH UMEET
PUMENbHO» 3HAHMS TOJILKO OCHOBHOTO Marepualia, HO HE YCBOWJ €ro Jeraiei,
JOIYCKAaeT HETOYHOCTH, HEJOCTATOYHO IpaBHIbHBIC (HOPMYIHPOBKH,
HapyIICHUs]  JIOTMYECKOM  IOCJIENOBAaTEIbHOCTH B M3JIOKCHUH
IPOrPaMMHOr0 MaTepHalia, UCIIBITHIBACT 3aTPYAHCHHUS MIPU BBINOIHEHUU
PAKTUYECKUX paboT.

0-59 «Heyooee- OneHka «HEyIOBJIETBOPUTEIBHO)» BBICTABIIAETCS CTYAEHTY, KOTOPBIH HE
meopumenvbHo» | 3HaCT 3HAYUTENBHOM YacTH MPOTPaMMHOTO MaTepHana, JOIyCKaeT
CYIIECTBEHHBIC OIIMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPyIHEHHSIMHU
BBINIOJIHSET ~ INpakTU4eckue  paborel.  Kak  mpaBmino, — omeHka
«HEYIIOBIICTBOPUTEIBHO» CTAaBUTCA CTYACHTaM, KOTOpbIe HE MOTYT
OPOJODKUTE ~ OOydeHne  0Oe3  JIONMOJHMUTENBHBIX  3aHATHH 1O
COOTBETCTBYIOLIEH TUCIUILJIMHE.

Taﬁ.lmua AJIA aHAJIU3A4 COOTBETCTBUA M B3aHUMHOI'0 IepecucTa ONCHOK B PA3JINYHBIX IIKAJIaxX

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

90 -100 5 (OTIMYHO) A OTJINYHO

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

3a4TEHO
7074
D YIIOBJICTBOPUTEIHHO

65-69 3 (y1OBIETBOPHUTEIIBHO)

60 — 64 A p E TIOCPEICTBEHHO
Hwxe 60 2 (HEY/IOBJIETBOPUTEIILHO) HE 3aUTCHO F HEYIOBJICTBOPUTEILHO

Crynent, nonyduBmmi MeHee 60% oOT MakcHManpbHOrO Oayia 3a pas3ien AUCHHUILIAHBL WIIH
POMEKYTOUHYIO aTTECTAIMI0, CYUTACTCS HEATTECTOBAHHBIM I10 IAHHOW JUCITUILIHHE.

YueOHO-MeTOoAN4YeCcKOe U MHPOPMALIMOHHOE o0ecriedyeHre y4eOHOM U CIMILIMHBI
OcHoBHas nuTeparypa:

1. Casembe U.B. Kypc obmeit ¢usuxu. B 3-x 1r. T.1. Mexanuka. MonekyispHas Qusmka.
Yyebnoe  mocobwme.-11-e wm3x. M.. "Jlams". - 2019. - 432c. Pexum  jgocryma:
https://e.lanbook.com/reader/book/113944/#1

2. CasenseB U.B. Kypc ob6mieir ¢usuku. B 3-x Tr. T.2. DNeKTpUYecTBO M MarHeTu3M. BOIHEL
Onruka. YyeOHoe nocobue.-11-¢ W3J. M.:"Jlanp".-2019.-496c¢. Pexum JIOCTYTIA:
https://e.lanbook.com/reader/book/113945/#1

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

4. CasenseB U.B. Kypc oOmeilt ¢usuku. B 3-x 11. T.3. KBaHTtoBas ontuxa. ATomMHas (¢u3MKa.
Om3uka TBepporo Tema. YueOHoe mocobume.-10-e  wm3n. M.:"Jlawp".-2019.-496¢c. Pexxum poctyna:
https://e.lanbook.com/reader/book/123463/#1

CagenpeB 1.B. COopHHMK BOMPOCOB W 3aaad 1o obmiei dusuke. 6-¢ wm3a. crep.M.:"Jlanp".-2019.-
292c. Pexxum nocryna: https://e.lanbook.com/reader/book/125441/#1

5. Kyzuenos C.U. Kypc ¢usuku ¢ npumepamu perieHus 3aaad. Yacts |. Mexanuka u MOJEKyJIsipHast
¢uzuka. Tepmoaunamuka: YuebHoe nocodue / moxa pea. B.B. Jlapuonosa.- 3-e u3z. nepepad. u gom.- CII6.:
UznarensctBo «Jlauby, 2014.-464¢. Pexxum mocryma: https://e.lanbook.com/reader/book/42189/#2

6. KysnenoB C.U. Kypc ¢usuku ¢ mpumepamu pemieHus 3anad. Yacte |l. DnexktpuyectBo u
marHeTusM. Konebanust u BomHbl: YuebHoe mocodue / moa pex. mpod. B.B. Jlapuonosa.- 4-e uzn. nmepepad.
u JOII.- CIIo.: N3narenscTBO «JIauby, 2014. - 416¢. Pexxum JocTyna:
https://e.lanbook.com/reader/book/53682/#1

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

aTOMHOM (M3HMKH U KBAHTOBON MexaHukH. Du3MKa aTOMHOTO S[pa U 3JIEMEHTapHbIX YacTHIl: YueOHoe
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nocobue / mox pea. nmpod. B.B. Jlapuonosa.- 4-¢ uzn. mepepad. u gomn.- CII6.: M3gatenbctBo «JlaHby,
2015.-336¢. Pexxum nocryma: https://e.lanbook.com/reader/book/53685/#1
JlononHUTENbHAS TUTEPATYpA:

8. MHWponmos U.E. 3agaun mo obmiel ¢usuke: yuedHoe nmocodbue 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. Axcenosa E.H. O6mas ¢pusuka. Mexannka (rmaBsl Kypcea): 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 U MoJeKyisipHas Qu3uka (IJIaBel Kypca):
yueOHoe mocoobue / E.H. AxcenoBa. — 2-e u3a., ucnp. — Cankr- IletepOypr: Jlanp, 2018. — 72 c¢. Pexum
noctyna: https://e.lanbook.com/reader/book/103058/#1

11. AxcenoBa E.H. O0mas ¢usuka. DIeKTpUIECTBO U MarHeTU3M (TJ1aBbl Kypca): yueOHoe mocooue /
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 BomHBI (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. Akcenosa E.H. O6mas ¢usuka. OnTuka (riaBsl Kypea): yuebnoe nocodue / E.H. Akcenosa. — 2-¢
u3n., ucnp. —  Canmxr-  Ilerepoypr:  Jlams, 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 -
1 T. T.1. Mexanuka / 1. B. CuByxuH. - 6 e u3n., crepeot. - M.: @uzmatiur, 2017. - 560c. Pexxum nocrymna:
https://e.lanbook.com/reader/book/2313/#1

15. CuByxun, JI. B. O0muii kypc ¢puzuku: Yuebd. mocodbue ais cTyd. GU3N4ecKux cneu.By3oB. B 5 -
ta T. T.2. Tepmopunamuka u monekymsapHas ¢pusuka / J[. B. CuByxuH. - 6 € usn., crepeorun. - M.:
dusmatiut, 2014. -544 c. Pexxum nocryma: https://e.lanbook.com/reader/book/2316/#1

16. CusyxwuH, JI. B. O0mmii kypc ¢pusuku: Yued. mocodue amis cTyd. GU3NIeCKUX CHel.By30B. B 5 -
i T. T.3. DnexrpuyectBo/ JI. B. CuByxuH. - 6 e u3f., crepeorun. - M.: duzmarnut, 2015. - 656¢. Pexxum
noctyna: https://e.lanbook.com/reader/book/72015/#1

17. CuByxwun, JI. B. O0mmii kypc ¢puzuku: Yuebd. mocodbue ais cTyd. GU3NYeCKUX Crel.By3oB. B 5 -
@ T. T.4. Ontuka / 1. B. CuByxun. - 63e u3z., crepeotun. - M.: ®dusmatiut, 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 yka3aHMs K BBIIOJIHEHHIO Ja0OpaTOpHOM paboThl MO (U3MKE Ui CTYJEHTOB BCEX
cneuuanbHocTelt u popm o0ydenus.- MUDU: Konunpunrep BUTHU, 2015.-16¢.

19. TMoaropnoB A.A. M3ydeHue OCHOBHOTO 3aKOHAa BpAIaTEIILHOTO IBWXKEHUA. Meroandeckue
yKa3aHHUs K BBIOJHEHMIO JaOopaTOpHON paboThl Mo (u3MKe uid CTYIeHTOB creuuansHoctu 190109,
TEXHUUYECKUX HarpaBjieHui Bcex popMm oOyuenus.- MUDOU: Konunpunrep BUTH, 2016.-24c.

20. bynaBuna E.JI. ®usnueckuii MasTHUK. MeToanyeckue yka3aHHs K BBIIIOJHEHUIO J1a00paTOpHOM
paboTel Mo (u3MKe Ui CTYIEHTOB Bcex creuuaibHocTed u (opm oOydenus.- MUDU: Konunpunrep
BUTH, 2015.-16c.

21. Bymrynkun H.U., Hukudopor B.B. M3ydenne TepMoaMHaAMUYECKAX CBOWCTB BO3/IyXa Ha OCHOBE
onpenenenusi Cp/Cy . MeToauueckue yka3aHHs K BBIIOJHEHHUIO Ja0OpaTOpHOM paboTsl MO (u3MKe s
CTYJEHTOB Bcex crennanbHocTel Beex popm obyuenus.- MUDOU: Konunpuntep BUTU, 2015.-16c¢.

22. Jleonos II.B., Hukudopor B.B. Onpenenenne €MKOCTH KOHAEHCATOPOB INPH MOMOIIM MOCTa
Cort. Metonuueckre yka3aHHMsl K BBIIOJHEHUIO J1abopaTOpHOM paboThl MO (U3HKE IS CTYAEHTOB
TEXHUYECKUX CIeIHaTbHOCTeH M HampaBieHH Bcex ¢opMm oOydenus.- MUOU: Konunpuntep BUTU,
2013.-18c.

23. CamconoB A.B. OmpeneneHue rOpHU30HTAIBHOW COCTAaBIAIONICH HAMpPSHPKEHHOCTH MAarHUTHOTO
nosist 3emsin. MeToauuecke yka3aHHsl K BBIIOJHEHUIO Ja00paTopHOil paboThl Mo (u3MKe Ui CTYIEHTOB
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TEXHUYECKUX CHEIUaIbHOCTe W HampaBiieHHid Bcex (opm oOydenus.- MUDOU: Komunpuarep BUTH,
2013.- 20c.

24. MumenkoBa T.H. MHaykTuBHOCTH KaTymiku. MeTOAWYECKHE YKa3aHUS K BBIMOJTHEHHUIO
nabopaTopHOil paboOThl MO (U3MKE UIA CTYIEHTOB TEXHUYECKHX CHEIMAIbHOCTEH M HANpaBICHUH BCeEX
dbopm o6yuenus.- MUDU: Konunpuarep BUTU, 2015.-20c.

25. Huxudopor B.B., [lonropuoB A.A. HccnenoBanue 3aTyxaromux KojieOaHUH B KOJIeOaTEIbHOM
KOHTYpe IIpU MoMolIH ocuuiiorpagda. Meronndyeckre yka3aHus K BbIITIOJIHEHHIO J1a00paTopHOH paboThl MO
¢u3uKe AN CTYAEHTOB TEXHUYECKHX CIIELMANbHOCTEH M HampasiieHHid Bcex (opm oOyuenus.- MUDU:
Konmunpuntep BUTHU, 2015.- 24c.

26. Jleonos I1.B., Hukudopos B.B. Beraucnenue cpeaneii JyimHbI ¢CBOOOTHOTO MpoOera MoJIeKyJ ra3a
0 BeIMYMHE KOod(pPULIMEeHTa IUHAMUYECKOH BA3KOCTH. MeToquuecKue yKa3aHUsl K BBIIOJHEHUIO
1abopaTopHOil paboOThl MO (U3MKE IS CTYICHTOB TEXHUYECKHX CHEIMATbHOCTEH M HANpaBICHUH BCeX
dbopm o6yuenus.- MUDU: Konunpuarep BUTU, 2014.-20c.

27. bynasuna E.JI. Yckopenue cBoOomHOro mageHus. MeTOJMUYECKHE YKa3aHHUS K BBINOJHEHHIO
n1a0opaTopHOil paboOThl 1O (U3MKE U CTYJIEHTOB TEXHHYECKMX CHEIMalbHOCTEH M HaIpaBIeHUH Bcex
dopm obyuenus.- MUDU: Kommunpuntep BUTU, 2013.- 16¢.

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

29. KyuepoBa B.B. HccrnemoBanue CHIEKTpadbHBIX XapaKTEPUCTHK ONTHYECKOTO H3ITyUCHHS.
Metoauueckue yka3aHHs K BBIIIOJHEHUIO JJAOOPaTOPHON paboThl 1O (PU3MKE Ui CTYJIEHTOB TEXHUYECKUX
CHeNHaTbHOCTE! U HanpaBieHu Bcex Gpopm ooydenus.- MUDU: Komunpuarep BUTU, 2015.-20c.

30. Kuckuna O.I1.,, Hukudopos B.B. Ilonydyenune mnonspuzoBanHoro cpera. IIpoBepka 3akoHa
Matoca. MeTtoanueckue ykKa3aHHs K BBITOJHEHUIO JTAOOpaTOPHON paboThl MO (QU3MKE IS CTYACHTOB
TEXHUUYECKUX CIIeUaIbHOCTeH M HampaBieHuil Bcex ¢gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2014.-20c.

31. Jleonos II.B., Hukudopos B.B. Konbsia HetoTona. Meroanueckue yka3zaHus K BBITOJTHEHHIO
7a0opaTopHOil paboOThl MO (U3MKE U CTYJCHTOB TEXHMYECKHX CHEIHMAIbHOCTEW M HAINpaBICHUN BCEX
¢dopm obyuenus.- MUDU: Konunpunrep BUTU, 2015.- 16¢.

32. MumenkoBa T.H. Onpenenenne XxapakTepuCTUK CBETOBOH BOJHBI C MOMOMIBIO THU(PPAKIIMOHHOM
peméTky. Meronnyeckue yKa3aHUs K BBIMOJIHEHHIO Ja0OpaTOpHOM paboThl MO (QU3MKE Ui CTYACHTOB
TEXHUUYECKUX CIIeHaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

33. bynmaBuna E.JI. H3mepenme TtemmepaTypsl pacKaJCHHBIX TEJI C TIOMOIIBIO ONTHYECKOTO
nupomerpa. MeToauyeckue yKa3aHusl K BBIIOJIHEHUIO Ja0opaTopHOil paboThl Mo (u3MKe I CTYAECHTOB
TEXHUUYECKUX CIIeHaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

34. Huxkudopor B.B. Buyrpennuii ¢ortodrddexr. MeTtoaumueckue yKazaHHs K BbIITOJHESHHIO
n1abopaTopHOil paboTel MO ¢Gu3uKe I CTyAeHTOB crneuuanbHocTu 220400.62 ouHol dopmbl 00ydeHUs .-
MUOU: Konunpuntep BUTH, 2015.- 16c.

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

HNHuTepHeT-pecypcsl

36. Teoperuueckas U MaTeMaTH4ecKas duzuka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

37. XKypnan Texunueckoir ®uzuku http://journals.ioffe.ru/jtf/

38. ®usnka ’IeMEHTAPHBIX YaCTHII U aTOMHOTO sizipa http://wwwl.jinr.ru/Pepan/Pepan_rus.html

39. ®usuka u Texnuka [lomynposonuukos http://journals.ioffe.ru/ftp/

MarepuaibHO-TEXHHYECKOE o0ecnedeHre y4eOHOH JUCIUIIIMHBI
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B  mpoumecce ocBoenust gucuMIiuHbl  «DuU3HMKa»  UCHOJB3YIOTCS  HAIJISIAHBIE  MOCOOMS,
BBIUMCIUTENbHAS TEXHUKA (B TOM YHCIE NpOrpaMMHOE oOecreueHue) I ToKa3za Mpe3eHTAIHH,
nabopaTopHoe 000pyI0BaHUE.

O6opynoBanue:

YcTaHoBKa N1l OINpe/eieHHs] OTHOLIECHUS! TEeIIOEMKOCTEH BO3[yXa MPHU MOCTOSHHOM JABJICHUH U
nocrossHHoM o0beme OIIT 1-6H

VYcraHoBKa 15 opeielICHUsT YHUBEPCAIbHOU ra3oBoi noctossHaon PIIT1 -12

VYcranoBka 11 onpeneneHus usmepenns satponuu OIIT 1 -11

JlaGoparopHasi ycraHoBKa «l3yueHue TepMoIMHaMUYeCKUX CBOMCTB Bo3ayxa Ha ocHoBe Cp/Cv»

JlaGoparopHasi ycTaHOBKa «BpIuMcIeHHe CpeaHell UIMHBI CBOOOJHOTO mMpoOera MOJEKys rasza mo
BeJIMYMHE KOAPUIUEHTa TUHAMUYECKON BA3KOCTH»

JlaboparopHas ycranoBka «Komnbita HeroroHa»

JlaGoparopHass ycraHoBka «OmpeleneHue CKOPOCTH IMyJdd MpH IOMOIIM OaUTUCTUYECKOrO
MasITHUKa»

Y4eOHO-MeTOANYECKHE PEKOMEHIAIMHU 1JIS1 CTYAeHTOB

1. Ykazanust 17151 IpOCTyIIMBAHUS JICKITUN

[lepen HayamoMm 3aHATHUN BHUMATENHHO O3HAKOMHTHCS C Y4EOHBIM IJIAHOM MPOBEACHUS JICKIIMNA U
CIIMCKOM PEKOMEHI0BaHHOM JIUTEPaTypHI.

[lepen mocemieHneM OYepeIHON JEKIUU OCBEKUTh B MaMSITH OCHOBHbBIE KOHIEHIIMH MPOIEHHOTO
panee marepuaia. [lonroroBuTe npu HEOOXOIUMOCTH BOIPOCH! npenojaBatento. He Hago onacarbes, uTo
BOIPOCHI MOTYT OBITH TPOCTHIMHU.

Ha nexnuu ocHOBHOE BHUMaHHE CIIEAYET yIeNsATh He GOpMysiaM U MaTeMaTHYeCKHM BBIKJIQJKaM, a
COJIEP’KaHUIO N3YYaeMbIX BOIIPOCOB, OMPEICICHUSIM U TOCTAHOBKAM 3a]1a4.

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

KenarenpHO HMCHOJB30BaTh KOHCHEKTHI JIGKIHMH, B KOTOPBIX HCIOJb3YyeTCAd MPUHATAs
IpernoiaBaTeseM CUCTeMa 0003HAYCHHIA.

s 6o1ee moapoOHOTO U3yUeHHUs Kypca ciaenyeT paboTarh ¢ pEeKOMEHI0OBAHHBIMU JINTEPATYPHBIMU
WMCTOYHUKAMHU Y BHOBD TOSIBIISIOIIMMUCS UCTOUHUKAMHU.

2. YkazaHus 175 y4acTUs B MPAKTUYECKUX 3aHITUIX

[lepen mocemeHreM YSACHUTh TEMY TMPAKTHYECKOTO 3aHATUS W CaMOCTOSITENIBHO HM3YYUTh
TEOPETUYECKHE BOIIPOCHI.

[TonyunTs y npenojaBaTens 3aJaHUE Ha BBINOJHEHHE MPAKTHMUECKOTO 3a/laHus, Kak NMPaBUIIO 3TO
pelleHre 3a/1a4y Mo MPOoiAeHHOMY JIEKIIMOHHOMY MaTtepuany. Pemenue 3agaun ohopMHUTh MHCHbMEHHO WM
BBIMOJIHUTH C UCIOJIb30BAaHUEM KOMIIbIOTEpA U MPH HEOOXOJIMMOCTH paclieyaTaTth U CIaTh MPENo1aBaTeo
Ha IIPOBEPKY.

[lepen mocelmeHueM YSACHUTh TEMY TMPAKTHYECKOTO 3aHATHUS W CaMOCTOSITENIBHO HM3YYUTh
TEOPETUYECKHE BOIIPOCHI.

B xoHn11e 3aHSTHS TTPpU HEOOXOIUMOCTH BBISICHUTH Y TIPETI0/1aBaTelIsl HESICHBIE BOITPOCHI.

OcHOBHBIE pe3yIbTaThI BHIMOIHEHUS pabOThl HEOOXOJMMO pacreyaTarh.

3. Yka3zaHus U1l BBIIOJHEHUS J1abOpaTOPHBIX padboT

CobmoiaTe TpeOOBaHMS TEXHUKU O€30MAaCHOCTH, AJIS YeTO MPOCIyIIaTh HEOOXOUMbIE PA3bSICHEHUS
0 MPaBUJILHOCTH MOBEJIEHUS B J1a0OpaTOPHUH.

[lepen BeIMOMHEHHEM JIA0OPATOPHOM PaOOTHI MPOBECTH CAMOCTOSTEIBHO MOATOTOBKY K paboTe
U3YYMB OCHOBHBIE TEOPETUYECKHE IIOJIOKEHHs, 3HAHHWE KOTOPBIX HEOOXOIUMO Ui OCMBICIEHHOTO
BBITIOJTHEHUS paOOTHI.

B npouecce BbimosHeHUs: paboTHI ClIelyeT MOCTOSIHHO OOIIAThCS € MpernojaBaTesieM, He J0omycKas
10 BO3MOKHOCTH HETIPABWIIbHBIX JIEUCTBHII.

OCHOBHBIE Pe3yJbTaThl YKCIIEPUMEHTOB HE0OX0AMMO 3aUKCUPOBATH B MUCHbMEHHOM BHUJIE.

[Ipu cmave 3avera mo paboTe MOATOTOBHTH OTYET O MPOJEIAHHON paboTe, TNe JOKHBI OBITH
OTpa)KE€HbI OCHOBHBIE PE3yJIbTAThI U BHIBOJIBI.



4.Yxa3zaHus Il BBITOJTHEHHUS CAMOCTOATEILHON PaOOThI

Ilomyuuts y mpemnojasarens 3aJaHUE€ W CIMCOK PEKOMEHJOBAaHHOM JrepaTrypbl. M3yueHue
TEOPETUYECKUX BOIPOCOB CIIEAYET MPOBOAUTH IO BO3MOYKHOCTH CAMOCTOSITEIIBHO, HO IIPU 3aTPYIHEHMIX
oOpaiiarbcs K IpernoaaBaTelio.

[ToaroToBUTH NUCBMEHHBIN OTUYET O NMPOJEIaHHOI padoTe.

[Tpu BbIMOIHEHUU (POHTATIBHBIX 33JaHUN MO YCMOTPEHHIO IpernojaBaTenss paboTa MOXKET ObITh
olileHeHa 0e3 MUCbMEHHOr0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BONPOCHI, MPU YCIIOBUM aKTUBHOU
CaMOCTOSITENIbHON PaOOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoauyeckue peKOMeHAalMu s NpenojaBaresiei

1. Ykazanus 11 npoBeAeHUs JEKIUH

Ha nepBoii BBOAHOI jeKMu crenath o0mii 0030p coaepKaHus Kypca 1 OTMETHTh HOBBIE METOIbI
U TOAXOJIbl K PEIIECHHIO 3a/1a4, PACCMaTpUBAEMbIX B Kypce, JOBECTH 10 CTYJEHTOB TpeOoBaHMs KadeIpsbl,
OTBETUTH HA BOIIPOCHI.

[Ipy moAroTroBKe K JIEKUMOHHBIM 3aHATHUAM HEOOXOAMMO HpPOAYMaTh IUIaH €ro IpOBEIEHUS,
COJIepKaHUE BCTYIUTEIbHOW, OCHOBHOW M 3aKJIIOYUTEIBHOW YacCTH JICKIMHU, O3HAKOMHUTHCS C HOBUHKaMH
y4eOHOI M MeTOAMYECKON JUTepaTyphl, MyONUKalMUAMU MEPUOJNYECKON IeyaTH MO TeMe JIEKLIMOHHOTO
3aHATHUS. YTOYHMTH IUIAH TPOBEIEHUS CEMMHAPCKOrO 3aHATUS MO TeMme Jiekuuu. Ilepen usnoxenuem
TEKYILIEro JIEKIMOHHOT0 MaTepuaa HalOMHHUTb 00 OCHOBHBIX HMTOTaX, JOCTUTHYTBIX Ha MPEAbIAYIIUX
nexkuusax. C 3TOH 1eblo 3a/1aTh HECKOJIBKO BOIIPOCOB aYAUTOPUHM U OCYLIECTBUTH BBIOOPOUHBIM KOHTPOJIb
3HAHUS CTYJIEHTOB.

B xone nexkuMOHHOro 3aHATUS MpenojaBaTesb JODKEH Ha3BaTh TEMY, YydueOHbIE BOIIPOCHI,
O3HAKOMHUTb CTYJIEHTOB C IIEPEYHEM OCHOBHOM M JOINOJIHUTEIBHOW JINTEpaTypbl IIO TEME 3aHATHSL.
PackprpiBasi comepkaHue Y4eOHBIX BOIPOCOB, AaKIEHTUPOBAaTh BHHUMAHHE CTYICHTOB Ha OCHOBHBIX
KaTeropusx, sIBIICHUSAX U MPOLEccax, OCOOCHHOCTIX UX MPOTEeKaHUs. PacKpbIBaTh CYIIIHOCTb M COZEpIKAHUE
Pa3IMYHBIX TOUEK 3PEHUS U HAYYHBIX [10X0/10B K OOBSICHEHUIO TEX WJIM UHBIX SBJICHUM U IIPOLIECCOB.

Crnenyer apryMeHTHpOBaHO OOOCHOBaTb COOCTBEHHYIO IO3MLHUIO IO CIOPHBIM TEOPETUYECKHM
Bonpocam. IlpuBoauts npumepsl. 3aaaBaTh IO XOAY M3JIOKEHHUS JIEKIIMOHHOTO MaTepuana pUTOPUUYECKUE
BOIIPOCHI U CaMOMYy JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTHBHM3AllMU MBICIUTENBHON NEATEILHOCTH
CTYJCHTOB, MOBBIIIEHNIO X BHUMaHMs U UHTEpeca K MaTepuaiy JeKlnH, ee coaepxanuto. [Ipenonasarens
JIOJDKEH PYKOBOJUTH pabOTOM CTY/IEHTOB MO KOHCIEKTUPOBAHMIO JIEKIIMOHHOTO MaTepuaia, MoJ4epKUBaTh
HEOOXOJUMOCTh OTPAKEHUS B KOHCIEKTAaX OCHOBHBIX IOJOXEHHM H3ydaeMoil TeMbl, 0co00 BBIAEISS,
KaTeropuayibHeli anmapar. B 3akmiouuTenbHOM yacTu JIeKIMH HEoO0XoauMmo chopMyiIHpoBaTh oOIIMe
BBIBOJIbI 110 TEME, PACKPBIBAIOIINE COJEPKaHUE BCEX BOMPOCOB, NOCTABICHHBIX B JeKIUU. OOBSIBUTH IJIaH
OUYEPETHOTO IPAKTUYECKOT0 3aHSTHS, 1aTh KPaTKUE PEKOMEHIALlMH 10 TIOATOTOBKE CTYJEHTOB K CEMUHApY.
Onpenenuth MECTO U BpeMsl KOHCYJIbTAlMM CTYJIEHTaM, I0KEJIaBUIMM BBICTYIUTh Ha CEMHUHAape C
JIOKJIaIaMu U pedepaTamu.

Ha nocnenneit nekuuu ynenuts BpeMs A 0030pa Haubosee BaXKHbBIX MOJOXKEHUH, pacCCMOTPEHHBIX
B Kypce.

2. YkazaHus JU1s IPOBEICHUS TPAKTUUECKUX 3aHATUI

[ToAroToBUTE TEOPETUUECKNE BOIIPOCHI WIIM 33/1a4H, KOTOPBIE JOJIKHBI BBITIOJIHUTH CTYIEHTHI BOBPEMS
MPAKTUYECKOro 3aHsTHUA. [lOArOTOBUTH CHHCOK JIUTEPATYpHBIX HCTOYHUKOB, HEOOXOAMMBIX  JUIS
BBITIOJIHEHUS 33JaHUsI U KOTOpBIE CTYIEHTBHl MOTYT IOJYyYUTh B OMONMOTEKe MHCTUTYyTa. [1oArOTOBUTH
nepeyeHb HMHTEPHET-PECYpPCOB, KOTOpPhlE IOMOTYT B BBIIOJIHEHWH NpakTHueckoro 3aganus. Ilocne
MOJIYYEHHUsI OTYET BBIIIOJIHUTH MPOBEPKY M HA CIEIYIONIEM MPAKTUUYECKOM 3aHITHU Pa300paTh JOMyIIEHHbIE
OIIMOKYU M MOJCKAa3aTh, KaK UX HEOOXOAUMO YCTPAHUTb.

YeTko 0003HAUNUTH TEMY 3aHSATHUS.

OOCynuTh OCHOBHBIE TIOHSTHS, CBI3aHHBIC C TEMOIA.

B mnponecce pemeHns 3amay BECTHM JAMCKYCCHUIO CO CTYAEHTAMH O MPAaBWIBHOCTH IPUMEHEHUS
TEOPETUYECKUX 3HAHUMU.

OTmeuathb CTYJEHTOB, HauboJIee AKTUBHO YYaCTBYIOIIUX B PELICHNH 33/1a4 U JUCKYCCHSX.

3. Yka3anus 11l IpoBeieHns 1a00paTOPHBIX 3aHATUH.



ColOmronaTe TpeOOBaHUS TEXHUKH OE30MAaCHOCTH M MPOBOJIUTH HEOOXOIWMBIE Pa3bsICHEHUS O
NPaBUIBHOCTH MOBEJICHHS B JTa0OPaTOPUH.

[lepen BbIMONIHEHWEM J1a0OPAaTOPHOM pPabOTHI MPOBEPUTH CTENEHb T'OTOBHOCTH CTYIICHTOB,
HAIlOMHUTb M OOCYIUTh OCHOBHBIE TEOPETHUYCCKHE IOJIOKEHHsSI, 3HAHHE KOTOPHIX HEOOXOIUMO IS
OCMBICIIEHHOTO BBIITOJTHEHUS paloT.

B mporecce BBIOTHEHUST PaOOTHI CEIyeT MOCTOSIHHO OOINATHCS CO CTYACHTAaMH, HE JAOMYyCKas IO
BO3MOXKHOCTH UX HETIPABUIIBHBIX JEHCTBHA.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3yJbTAThl AKCIECPUMEHTOB ObUIM 3a(UKCHUPOBAHBI CTYIEHTAMHU B
NMCEMEHHOM BHJIE.

[Ipu mpueme 3ayera mo paboTe TpeOOBaTh OTYET O MPOJCIAHHON paboTe, TIe IOJIKHBI OBITH
OTpa)kKEHbI OCHOBHBIC PE3YJIBTAThI U BHIBOIBI.

4.Yka3aHus 10 KOHTPOJIIO CaMOCTOSTEIbHON paboTHI CTYIEHTOB

[lo ycmoTpenuto mpenojaBaTenss 3adaHUe HAa CaMOCTOSTEIbHYIO paboOTy MOXET OBITh
WH/IMBUYAJIbHBIM WX (PPOHTAIILHBIM.

[Ipyn wcnonb30BaHMM MHAMBUAYAJIbHBIX 3aJaHUN TpeOOBaTh OT CTYAEHTAa NMHCHBMEHHBIH OTYET O
MpoJieTTaHHOM padoTe.

[lpn npuMeHeHUM QPOHTATIBHBIX 33/JaHUK BECTH KOJUICKTHBHBIE OOCYXXICHHUS CO CTYACHTaMHU
OCHOBHBIX TEOPETUYECKHX TTOJI0KECHUI.

C nenpio KOHTPOJISl KauecTBa BBINOJIHEHUS] CaMOCTOSITEIbHON paboThl TpeOOBaTh MHAMBUYAIbHbIE
OTYETHI (IOMYCTUMO BMECTO MMUCBMEHHOTO OTYETa MPUMEHSITh HHANBHIyaTbHBIE KOHTPOJIBHBIE BOIIPOCHI).

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboanusmu OC HUAY MUDU u yueOHBIM IIIaHOM
OCHOBHOI1 00pa3oBaTeIbHON IPOrPaMMBI

Pabouyro nporpammy coctaBui: aoueHT [logropaos A.A.

Penensent: nmpodeccop YUepnora H.M.

ITporpamma onoOpena Ha 3aceganun Y MKH 13.03.02 DnexktposHepreTuka u 3J1eKTPOTEXHUKA.

[Tpencenarens yuebHo-meToauueckoi komuccuu ['ybatenko M.C.



