MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUINCKOM ®EJIEPAITN
denepanabHOE TOCYJAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO MpodecCuoHaIBLHOr0 00pa3oBaHus
«/{aabHeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»

(IBDY)
NHXEHEPHAS LIKOJIA
COI''TACOBAHO «YTBEPXJIAIO»
Wmxenepras mkona J[BOY 3aBemyrorii kadeapoit
PyxoBomurens OIT OOT11eii ¥ SKCTICPUMEHTAITBHOM (PU3HKI
(Ha3Banue Kaepbr)

‘% _ Kamopupii BM. _ Kopouenues B.B.

(momrmcn) (®.11.0. pyk. OI) (TTo/THCh) (@.1.0. 3aB. kad.)

« 25 » Maga 2015 r. « 25 » Mag 2015 1.

PABOYAS IPOTPAMMA YYEBHOM JUCIHUITIJIMHBI
«Puzukar»
Cuenuansaocts 21.05.01 «IIpuknaguas reoge3us»
Crennanuzanus «HKeHepHas TeoIe3 sy
dopma MOATrOTOBKH: OYHAS

Kypc 1, 2, cemectp 2,3

Jlexuuu — 54 yac.

JlaGopaTtopHbie paboThl — 36 vac.

[TpakTrueckue 3aHsaTHs — 54 yac.

Bcero waco ayautopHoit Harpy3ku — 108- gac.

B TOM 4ucIie ¢ ucnoib3zoBanueM MAO nek. 10/mp. 6/1a6. 0 yac.
CamocrositenbHas pabora — 108 yac., B TOM 4ucie Ha MOJTOTOBKY K 9K3aMeHy 36 yac.
KypcoBas paGota / KypcoBoil POEKT — He MPeyCMOTPEHbI
KonTtpomnbHbIe paboThl — HE TPEYCMOTPEHBI

3auet — 2 ceMecTp

OK3aMeH — 3 ceMecTp

Pabouas nporpamma cocTaBjieHa B COOTBETCTBHH C TPEOOBaHUAMH (eIepaIbHOIO TOCYIapCTBEHHOTO
00pa3oBaTenbHOr0 CTaHIAPTa BRICIIIETO 00pa30BaHUs, yTBEPKIEHHOTO MprKka3oM MuHIcTepcTBa 00pa-
3oBadus U Hayku PD ot 07 urons 2016 roma Ne 674

Pabouass mporpamma oOcCyXkaeHa Ha 3acenaHuu kKadenpbl oOIIed W 3KCIePUMEHTaIbHOW (DHU3HKH,
npotokon Ne 5 or« 14 »  wuroHs 2015 1.
3aB. kadenpoii: goneHr, k.x.H Kopouenres B.B.

CocraBurenu: K.¢.-M.H., ipodeccop [lonmumyk B.E., k.x.H., nouent Crapaucteiii H.H., x.¢.-M.H.,
accuctent Crebnuit M.U., x.¢.-m.H. KoueTkosa 3.B.



ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGoyasi nporpaMmma nepecMoTpeHa Ha 3acelaHuu Kadeapbl:
IIporokom ot « 31 » Mas 2017 1. Ne 8
3aBenyroiuii kadeapoit % i ___H.B. Illectakos

(b rmce) M.0. damunus)

I1. PaGouas nporpaMma nepecMOTpeHa Ha 3acelaHUU Kadeapbl:

IIporokoi oT «_ » 20 1. Ne

3aBeayrouuii kadenpoi

(moamnuce) o (M.0. damunus)



AHHOTaUs AUCHHUIIIINHBI

«Duzuka»

Huctunnuna «®usnka» paspaboTaHa il CTYAEHTOB CIEHUAIBLHOCTH
21.05.01 Ilpuknannas reonesus, cnenquanu3anus «HxeHepHas reoAe3usd BXOIUT
B 0a3oByr0 yacTh O0ka 1 Jlucrumaunsl (Moaynun) yueoHoro miana (b1.6.11).

TpynoeMKOCTh OCBOCHHMS NUCIMIUIMHBI COCTABIIAET 7 3a4E€THBIX €IUHUII WU
252 yaca. YueOHBIM IUIAHOM IPEIYyCMOTPEHBI: JEKIMOHHbIE 3aHATHS (54 daca),
naboparopHble 3aHATUs (36 YacoB), mpakTUUeckue 3aHaTus (54 yaca) 1 caMOCTOS-
TenbHas paborta cryaenTta (108 gacoB, B TOM ynciie MOATOTOBKA K IK3aMeHy 36 4a-
coB). uciumuinHa peanusyercs Ha 1 u 2 kypce Bo 2 u 3 cemectpax. ®opma KoH-
TPOJIS — 3a4ET, SK3aMEH.

JUisg u3ydeHus: TUCUUIUIMHBI HEOOXOJUMbl KOMIIETEHIIMH, C(HOpMUpPOBaAHHBIE
B pe3yibTaTre 00yueHHs B CpelHeil o0lieoOpa3oBarelbHON 1IKoje. JlucuurinHa
«®Puzukay sBiseTcs 6a30BOM I AUCUUILIMH HAYYHO-TEXHUYECKOTO LIHUKIIA.

Heab n3yyeHus MUCHUILTUHBI COCTOUT B (POPMUPOBAHUN HAYUHBIX MPEICTAB-
JIEHUN O MHpE, €ro MpOCTPAHCTBEHHO-BPEMEHHBIX MacIITadax U OCHOBHBIX 3aKO-
HaX Ha OCHOBE UJIeW KJIAaCCUYECKON U COBPEMEHHON (DU3HKHU.

3agaum QUCIIUIINHEL:

e (opMHpOBaHUE Yy CTYACHTOB MOHUMAaHUS (PU3NYECKHX 3aKOHOMEPHOCTEU
OKpYXKaloIllero  MHUpa, 3aKOHOMEPHOCTEH  MpOsABIECHUS  (PU3NUYECKUX
2 PEeKTOB U ABIICHUIA,

® YCBOGHHUE CTYJCHTAMH TEOPETHUYECKOT0 MaTepuara,

e (opMHpOBaHME HABHIKOB aHaIM3a (U3MUECKUX SIBICHHN U PEIICHUS
3ajay,

e (opMHpOBaHME YMEHHUS TOCTAaHOBKM M PEIIEHHS MPOCTEHIINX
AKCIIEPUMEHTAIBHBIX 33]a4, MPUEMOB 00PaOOTKU SKCTIEPUMEHTATIBHBIX
pE3yJIbTATOB,

® IPaMOTHOE MCIIOJIb30BAHUE IIOJYYEHHBIX 3HAaHUM U YMEHUU B
CHEIUATBHBIX JUCITUTUIMHAX.

JIJis yCHenmHoro u3y4eHus: JUCHUILINHBI « PU3MKa» y 00ydaromuxcs JOHKHbI
ObITh YAaCTUYHO C(OPMHUPOBAHBI CIEAYIOIIME MPEIBAPUTEIbHBIE KOMIETEHIUH
(3J1eMEHTBI KOMIIETCHIINH):

- CITIOCOOHOCTHIO K a0CTPaKTHOMY MBIIIICHUIO, aHanu3y, cuatesy (OK-1);

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOPEATTU3ALINH, UCTIOIb30BAHUIO
TBOopueckoro notenuuana (OK-3).



[1nanupyemblie pe3ynbTaThl OOyUYeHUs MO JaHHOW AMCIUIUIMHE (3HAHUSA, YMe-
HUS, BIIAJCHUS), COOTHECEHHBIC C TJIAHUPYEMBIMHU PE3yJIbTaTaMH OCBOCHUS 00pa-
30BaTENIbHOM MPOrpaMMbl, XapaKTepU3YIOT 3Tarbl (GOPMHUPOBAHUS CIEAYIOIMIMX

KOMIIETEHITUMU:

Kon n popmyimpoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEeHIIUH

3HaeT CYIICCTBEHHBIC 3aKOHOMEPHOCTH BO3HHMKHOBEHHS U
pa3BuTus (yHIAMEHTAIBHBIX (U3HUYECKUX TEOPHH,
OCHOBHBIC TPHUHIIUIBI U COOTHOILICHHS, KOTOPHIC BbI-

OK-1 - ClTIOCOBHOCTLIO TEKAIOT U3 SKCIIEPUMEHTOB (DU3UKU

K a0CTPaKTHOMY MBIIII- YMmeer COCTaBUTb YPaBHEHUS U MPOCTEHIIMX CIIy4aeB IIO-
JICHUIO, aHAJIU3Yy, CUH- BeICHUS (PU3MUECKUX TEJ U CUCTEM, IOJIYUYUTh U MPO-
TE3y AQHAJIM3UPOBATh UX PELICHUS

BJIaIICCT npueMaMmn BbBIBOJJa OCHOBHBIX COOTHOIICHUM MCKOY
Q)HSH‘IGCKI/IMI/I BCJIMYMHAMU CJIICAYIOINHUE U3 IMOCTYJIa-
TOB TCOPUHU UJIK U3 PE3YJIBTATOB SKCIICPUMCHTA

3Haer IpUMEPbl BO3HUKHOBEHHS W Pa3BUTHA (PU3MUECKHX
UJEeH, OCHOBHBIC DKCIIEPUMEHTHI, HIUIKOCTPUPYIOLIUE
IPUPOAY OOBEKTOB U SIBJICHUI

OK-3 - TOTOBHOCTE K
CaMOpa3BUTHUIO, UC-

10JIb30BaHHIO TBOPYE-
CKOT'O TTOTEHIMaNa Bnaneer | mpuémaMu M HaBBIKAMHU PELIEHUS 33Ja4 110 TEMATHKE

Kypca, MpaBHJIaMH U IIpueMaMH oOpalieHust ¢ 00opy-
JoBaHMEeM (u3ndeckoi jaboparopuu, 0a30BBIMU Me-
TOJIMKaMHU 00pabOTKH SKCIEPUMEHTAIBHBIX JJAHHBIX

YmMmeer IPaBUIbHO IMOHMMATh U MCIIOJIb30BaTh (hU3HUYECKHE
TEPMUHBI

B nmnpenomaBaHum Kypca HCIONB3YETCS DSJIEKTpOHHAs oOydaromiasi cpena
BlackBoardIB®Y, rae pasmernieHsl Bce MaTepHalibl Kypca (MAEHTH(YUKATOPHI
kypca: FU50702-010707.65-smb-01 — pemenne 3anad no MEXaHUKE U MOJIEKY-
asipHor puzuke, FUS50702-011200.62-AS-01 pemienue 3aaad no 3JeKTpOMarHe-
tusmy u ontuke, FUS50702-011200.62-TG-01 nexuuu 1o obmiet Qusuke,
FU50702-230400.62-ayf-01 oOmas ¢usuka, nadoparopusi). CTyIeHTB HUMEIOT
BO3MOXXHOCTh OOIIEHUS Yepe3 CalT ¢ mpernoaaBaTenaeM nocpeactsom Blackboard-
Collaborate, uepe3 KypHaibl, OJOTH B 3TOW CpeJie, UCIOJIb30BAHUS PJICKTPOHHON
nouthl. [IpencraBienue Bcex JeKUMM kak mpe3eHTanuii B ¢popmate PowerPoint,
IMPUMEHEHUE METOJOB aKTHBHOTO OOYYEHHsI TOMOTAIOT IOBBICUTH MOTHBAIIHIO
CTYJIEHTOB K y4€0e u 00JeryuTh yCBOCHUE MaTepuania. Vcrnonp3oBaHne BO3MOX-

HOCTEN aHMMaIuH, (POTO- U BUIEOMATEPUANIOB JEJIaeT Kypc 00jIee HarJIsIHbIM.



CTPYKTYPA U COAEPKAHUE TEOPETHYECKOM YACTHU KYPCA

MOAYJIb 1. Mexanuka, TepMoanHaAMuKa(23 vac.)

Pa3nen 1. Mexanuka, 1-a yactb (4 yac.)

Tema 1. IlIpeamer ¢pusnku. OcHOBHbIC NOHATHA MeXaHUKHM U ¢usnku (1
qac).

[ToHsaTHs TIPOCTPAHCTBA U BPEMEHH, X OTHOCUTEIBHOCTbD.

Teno orcuera, CUCTEMBI OTCYETA.

[loHATHE MHEPIIMATBPHON U HEMHEPUHUAIIBHOW CHCTEM OTCUETA.

[logBukHBIE W HEMOJBIXKHBIE  WHEPUHUAIbHBIE CUCTEMBI  OTCYETA.
[IpeoOpazoBanus ['anuiies, CBsS3bIBAIOIIME KOOPAUHATHI TOYKH OTHOCHTEIIBHO
MOJABUYKHOU 1 HETIOJIBXKHOM MHEPIIMATBHBIX CUCTEM OTCYETA.

[Toncku abCcoMIOTHOM cucTeMbl oTcdeTa. I umoresa 06 adupe.

OnbiThl Maiikenbcona-MopJiu.

[TocTynarsl DUHIITENHA.

Tema 2. KunemaTruka maTtepuajbHoi TOUKH. (1 yac.)

[loHATHS MaTepUaIbHON TOUKH, TPAEKTOPHHU.

CriocoObl 3a71aHus TIOJIO’KEHUS TOUKH U €€ JIBUKEHHUS B JIEKAPTOBOM CHUCTEME
oTCUeTa.

[Tepememenne. Ilytb. CBA3bp mepeMelieHUS C MPUPALICHUEM pPAAUyC —
BEKTOpA.

CKopoCTh, YCKOPEHHE, €IUHUIIBI UX U3MEPEHUS.

HopmansHoe (LIEHTpOCTpEMUTENbHOE), KacaTelbHOE (TaHTCHIMAJIbHOE) U
nojaHoe yckopeHus. CBsI3b BEIUYUHBI TOJHOTO YCKOPEHUS C BEIUYMHAMHU
HOPMAaJILHOTO Y TTOJTHOTO YCKOPEHUH .

CBsi3b  BEKTOpa IIOJIHOTO YCKOPEHUS C BEKTOPAMU HOPMAJIBHOIO H
KacaTeJIbHOTO YCKOPEHU.

PaBHOMepHOE U paBHONEpPEMEHHOE JBUXkeHUe. KuHemaTuyeckue ypaBHEHUS

PaBHOIICPEMCHHOI'O HpHMOHHHCﬁHOFO ABHIJKCHUA X PABHOMCPHOTIO.



I'padukn  3aBuCUMOCTM TyTH W CKOPOCTH OT  BpPEMEHH  JIA
PaBHONIEPEMEHHOTO M PABHOMEPHOTO MPSIMOJIMHENHOTO JIBUKCHHUS.

Tema3. KunemMaTnka BpalmaTeJbHOI0 JABHKEHHS] MATEPHAJIbHON TOYKM.
(1 gac)

VYrioBele nepeMenIeHne, CKOPOCTh U YCKOPEHHE.

Enunnnbsl ux nzMepenus. Kunemarnueckoe ypaBHEHHE PAaBHOIEPEMEHHOTO
JBH>KCHUSI MAaTEPUATIBHOW TOYKHU 11O OKPYKHOCTH.

CBs3b BEJMYMHBI MOJHOTO YCKOPEHHUS JIBUKEHUS MATEPUAIbHOM TOYKH IO
OKPY’KHOCTH C YTJIOBOM CKOPOCTBIO, YTIIOBBIM YCKOPEHHEM U PAINyCOM JIBHKECHUS
MAaTEPUAIBbHON TOUKHU.

Tema 4. IIpeoOpa3zoBanus I'anmies. IIpMHUMI OTHOCHTEIBLHOCTH
I'anuies (1 gac).

[IpeoOpazoBanus Jlopenna. CrnenctBus u3 npeodpasoanuii JlopeHiia.

[ToHATHS IPOCTPAHCTBA U BPEMEHH, NX OTHOCUTEIBHOCTb.

[loHATHE MHEPIIMATBPHON U HEMHEPUHUAIIBHOW CHCTEM OTCUETA.

[logBuKHBIE W HEMOJBMXKHBIE  MHEPUUAJIBHBIE CHCTEMBl  OTCYETA.
[IpeoOpa3zoBanus ['anuiies, CBS3bIBAIOIIME KOOPAWHATHI TOYKH OTHOCHTEIIBHO
MOABUYKHOW U HETIOJBUKHOW MHEPIIHATIBHBIX CUCTEM OTCUETA.

[Toncku abCcoNIFOTHOM cucTeMbl oTcUeTa. I umoresa 06 adupe.

OnbiTel Maiikenscona-Mopau.

[Toctynatsl DUHIIITEIHA.

[lonsiTue 00 wWHTEpBajie M €ro MHBAPUAHTHOCTH. YeThIpeXMEpHBIA MHP.

B03MOHOCTB CBEpXCBETOBBIX JBHKECHUM.

Pa3nen 2. Mexanuka, 2-1 yactsb (3 4ac.)

Tema 5. luHaMuKa MaTepUAJIbHON TOYKH. 3AKOH COXPAaHEHUS] UMITYJIbCA
(1 gac)

B3aumopenicTeus v cuibl. Macca Kak Mepa UHEPTHOCTU U TPABUTALUU.

Nmmynbe. 3akonbl HetoroHa. [Ipsimbie n oOpaTHbIe 3a1a4u.



CBoboHOE U HecBOOOHOE nBMXKEeHHs. [IoHATHE O CHJIOBOM U OJAHOPOIHOM
CUJIOBOM MOJISIX. JIBMOKEHUE Tella B OAHOPOJIHOM CHUIIOBOM IIOJIE.

3aMKHYTBIE U HE3AMKHYThIE MEXAHUYECKUE CUCTEMBI.

Cucrema MarepuanbHBIX TOYEK, €€ UMIYJbC. 3aKOH COXPAHEHHSI MMITYJIbCa
CUCTEMbI MATEPUAIIBHBIX TOYEK.

JIBMKEHHE TEel TMEepEMEHHOW Macchl. YpaBHeHue Memepckoro. dopmya
[{rnonkoBcKOrO.

OOmasi XapakTepucThKa BO3MOXHOCTEM pPEAKTUBHBIX JBUTATeNed st
KOCMUYECKHX TOJIETOB.

Tema 6. Dueprus, padboTa, MOIIHOCTb. 3AKOH COXPAHEHHSI MEXaHUYECKOI
sHeprum (1 yac)

Pabota. Dueprus, MoIHOCTS.

[ToTeHUMabHAS ¥ KUHETUYECKAS] IHEPTUH.

[ToTeHmuanbHble (KOHCEpBATHBHBIC) CWiibl. [loTeHIMambHAs SHEPrHUS CUI
ynpyroctu. CBsi3p MEXIy NOTEHIMAIBHON CUIION U NOTEHIIMAJIBHON YHEPTUEN.

3aKOH COXpaHEHUs DSHEPrud B MEXaHUKE. YIOpPYyrue U HEynpyrue
CTOJIKHOBEHHSI (CaMOCTOSITEILHO, CMOTPU JJA00PATOPHYIO PadboTy).

Tema 7. /IBu:kenne B moJie Tarorenus (1 yac)

3akonbl Kemnepa. Cuna B3aumopeictBusi mexay CoiHUEM M IJIaHETaMUu
COJIHEUHOU CHUCTEMBI (perieHue oOpatHoi 3amauun). 3akoH TsaroreHuss HproToHa.
OmneiT KaBengumia.

Cuiia TssroTeHust (TpaBUTAINM), CUJIa TSDKECTH, BEC Tea.

YckopeHnue cBOOOJHOTO MaJCHHs, €ro 3aBUCUMOCTb OT BBICOTHI M IIHPOTHI
mectHocTH. Cuibl uHepiuu. LlenTpobexnas cmia nnepruu. Cumna Kopuomuca.

[ToTeHMal M HANMPSHKEHHOCTh TPABUTALIMOHHOTO TOJIsA, CBA3b MEXAY HUMHU.
DOKBHUBAJIEHTHOCTh HMHEPTHOW M TPABUTAIIMOHHON MAacC, OMBITHBIC MOATBEPKICHMUS.

[IepBas, BTOpasi, TpeThsi KOCMUYECKHE CKOPOCTH.

Pa3nen 3. Mexanuka, 3-1 yacth (2 yaca)



Tema 8. BpamaregbHoe ABH:KeHHEe CHCTEMbI MaTepHAJbHBIX To4dek (1
qyac)

MOMEHT UMMyJIbCa MAaT€PUATBLHOW TOYKM M CHUCTEMbI MATEPUAIBHBIX TOUEK
OTHOCHUTEIIBHO TOII0Ca U OCH. MOMEHT CWJIbI MaTE€PUAIbHOM TOYKH M CHCTEMBI
MaTepHUaAIbHBIX TOYEK OTHOCUTEIIBHO MOJIFOCA U OCH.

YpaBHEHHME MOMEHTOB JJIi CUCTEMbl MAaT€pHUaIbHBIX TOYEK OTHOCHUTEIBHO
TOYKH (TIOTIOCA).

3aKOH COXpaHEHHWS MOMEHTAa HUMIyJIbCa MEXAaHUYECKOH  CHCTEMBI
OTHOCHUTEIIbHO NOI0ca. CBSI3b MOMEHTA UMITYJIbCA C YTIIOBOM CKOPOCTEIO.

Tema 9. lunamuka adcoJIOTHO TBepaOro TeJa (1 yac)

[Tonsitue abcomoTHO TBepaoro Ttena. [locTtymartenbHoe W BpaliatelbHOE
JIBH>KCHUSI TBEPJIOTO TEa.

LHentp ™acc. OCHOBHOM 3aKOH JWHAMUKH BpallaTEIbHOIO JBHXKCHUS
TBEPJIOTO TeJila OTHOCUTEIHHO OCHU. (YpaBHEHHUE MOMEHTOB).

MOMEHT HHEPUMH MATEPUAIBHOM TOYKM M MEXAaHHUYECKOM CHCTEMBI
OTHOCHUTEJIIBHO TOYKH U OCH.

JIBrkeHHE TBEPIOTO TeNa, 3aKPETNICHHOTO B TOUKE.

CBoOoanbie ocu. ['mpockombl. [lpereccusi rupockomna, TMPOCKOMUYECKUN
abdext. Kunernueckas sHeprusi IBMKEHUsI TBepAoro Tena. Teopema ['roirenca-
[Telinepa.

BpiuncieHnue MOMEHTOB MHEPIMM CTEpPKHS, HWIMHApPA, Tejda BpalleHUs

(oOmuii ciydait), mapa.

Paznen 4. Mexanuka, 4-s1 yacthb (2 yaca)

Tema 10. Kosie6anus. 'apmonnyeckue koJsedanus (1 yac)

KunemaTtndeckoe ypaBHEHHE TAPMOHUYECKUX KOJICOAHUH.

Amrmutyna, ¢asza, HadambHOM (a3a, yacToTa W IUKJIMYECKas YacToTa
kojebanuii. CKOpocTh, yCKOPEHHUE U CUJIbI IPU TAPMOHUYECKUX KOJICOAHUSX.

3akoH HproTOHA 171 TapMOHMYECKHUX KOJICOAHMIA.



JuddepenunanbHoe ypaBHEHUE TAPMOHUYECKUX KOJIeOaHUM, €ro pelieHue.
OHeprusi rapMOHUYECKUX KOJIEOaHU M.

['padrueckas 3aBUCUMOCTb KHHETHYECKOM, MMOTEHIMAIBHOM W TMOJHON
HHEPruil rapMOHUYECKHUX KOJEOAHHUI OT BPEMEHHU.

Tema 11. IlpyxunHbIid, GU3MYECKHT M MATeMATHYECKUN MASITHUKH,
nepuoabl ux Kosedanuii (1 yac)

[TpuBenennas pmHa PU3NIECKOTO MAITHHUKA.

Ocp monBeca (mpuBeca) U OChb KayaHUM (U3MUECKOTO MasiTHUKA, HUX

00paTUMOCTb.

Pazgea 5. MoaexkyasipHas pusuka u tepmoaguHaMuka 1-s1 yactsb (4 yaca)

Tema 1. [Ipeamer u 3axa4uu MoJiekyJasipHoi ¢pusuku (1 yac)

[IpenMer u 3amaum MOJEKYJISIpHOH (U3UKH. MoOJEeKyIIpHO-KHHEeTHYeCKas
TEOpUsl BEIIECTBA. XapaKTEPUCTUKKA MOJEKYJ M KOJMYECTBa BEIIECTBA.
ArperatHble COCTOSIHHMS BeHeCTBA M WX IMpu3Haku. CTaTUCTHUYECKUN W
TEPMOIUHAMHYECCKUM METOJIBI B MOJICKYJISIPHOM (DU3UKE M TEPMOJIUHAMUKE .

Tema 2. IMnupuvecKue razopbie 3aK0HbI. MoJIeKyJISAPHO-KMHETHYECKAS
Teopus UAeaJbHOIOo ra3a. /lapjenue uaeajabHoro rasza (1 gac)

DMIIMpUYECKHUE Ta30BbI€ 3aKOHBI: 3aKOHbI JlanbToHa, boins-Mapuotra, I'eii-
moccaka, [llapns, Ilackana, Asoragpo, MenneneeBa-Knanelipona, TemioBoe
paclMpeHue TBEPABIX TeJl.

NneanbHplii Ta3 Kak MOJENb Ta3000pa3HOrO COCTOSHMS. MOJIeKyIIsSIpHO-
KMHETHYECKasi TEOpUs UACATBbHOIO ra3a. J(aBieHne uaeaaipHOro rasa.

BriBon ocHoBHOro ypaBHeHus MKT wupeanbHOro rasza. Oproruyeckas
runore3a bonpiMana

Tema 3. Tensi000MeH U TepMoaMHAMHIYecKoe paBHOBecue (1 yac)

Temmneparypa u ee (Qu3MyecKkuil CMBICT B MOJCKYJISPHO-KMHETHUECKOU

Teopuu. TenaooOMeH U TEpPMOIMHAMUYECKOE PaBHOBECHE.



TepmomeTpuyeckoe CBOMCTBO, TepMOMETpUYECKast BEJIMYMHA.
TepMmonnHaMuueckas mikaiga temmeparyp. Teopema boibiiMaHa O paBHOBECHOM
pacrnpeiesieHuy SHEPTUHU IO CTETIEHSIM CBOOO/IBI.

Yucno cremeneld cBoOOAbl. 3aKOHBI HJEANBHOTO rasa. M3orepmuueckuii
KO3(POUIIMEHT CXKUMAEMOCTH, TeMIepaTypHbiii ko3ddunueHt. ['paduyeckoe
MPE/ICTaBICHUE 3aKOHOB HJI€aJIbHOTO Ta3a.

Tema 4. Ckxopoctu razobix moJsekyJ. Pacnpenesenne Makcsesna (1
qyac)

CkopocTH ra30BbIX MoJieKyl. M3MepeHne cKkopocTH ra3oBbIX MOJIEKYJl. OMbIT
[tepra, METO MOJEKYISAPHBIX MTYYKOB.

DneMeHTbl Teopuu BeposATHOCTU. YacToTa M BeposATHOCTH. JuckpeTHoe U
HEIPEPBIBHOE paclpesiesieHne BEpOSITHOCTU. [[IOTHOCTH BEPOSITHOCTH. Y CIIOBUE

HOPMHPOBKH. TeopeMLI CJIOKCHHUA 1 YMHOKCHU.

Paznen 6. MosiekysipHast Gu3nka 1 TEepMOJAMHAMHUKA 2-51 YacThb (3 yac.)

Tema 5. bapomerpuueckass ¢opmyJia U BbIBOA 3aKkoHa boabmmana (1
qac)

bapomerpuueckas ¢opmyna U BeIBOJ 3akoHa bosbiimMaHa. CBsi3b MEXKIY
pacnpenenenussMu MakcBesia 1 bosibiimana.

Pacnpenenenne MakcBemna 1O 3HAYEHHUSIM KUHETHYECKOM  OHEPIUMU.
Pacnipenenenne Makcgemna-bosbsiimana.

Tema 6. bpoyHoBckoe nBu:xenue (1 yac)

bpoyHoBckoe  aBwxkenue. Pacuer cpemHero  kBagpara — CMEUICHHS
OpoyHoBcKoit yactuipl. opmyna DitHiTeitHa-CMOITyXOBCKOTO.

Tema 7. SAABjienust nepenoca (1 yac)

Hubdysus. Camomuddysus. Koapbunuent mudbdys3umn, 3aBUCUMOCTH
kodddurmenTa nuddys3un oT TeMrepaTyphl U TaBICHHUS.

Bsskocte wim  BHyTpeHHee TpeHue. KodppuumeHT BSI3KOCTH H  €ro
3aBUCHUMOCTh OT TEMIEpaTypbl W JaBjieHus. Pa3znuuue TeMmIepaTypHbIX

3aBUCHUMOCTEHN BSI3KOCTH Ta30B U KUIKOCTEU.



TennonpoBonnocts. KoadpduiuueHT TemionpoBOAHOCTH Ta30B M €ro
3aBUCUMOCTb ~ OT  Temmeparypsl MW  JaBiieHud. COOTHOLIEHWE  MEXIY

ko3 dunreHTaMu rnepeHoca.

Paznen 7. MoJgiekyasipHas Gu3nKa 1 TepMOJAUHAMHUKA 3-51 4acTh (2 yaca)

Tema 8. BuyTpennsisi 3Heprusi, padora, remiora (1 gac)

TepMoaHAMUUYECKUE TMPOLECCHl: PABHOBECHBIE WM KBa3UCTATUUYECKUE,
oOpaTUMbI€ U HEOOpATUMBbIE, KPYTOBBIE UITU IUKINYECKHUE.

Buytpennsiss sHeprusi, paborta, Temiora. [IpuHIMO SKBUBAJIECHTHOCTH
TEIUIOTHI ¥ pabOThI, ONBITEI Maiiepa u Jxoys.

Tema 9. TensioeMKkoCcTh HAeaJIbHOrO ra3a (1 yac)

TennoeMKoCTh UACANBHOTO Ta3a. TermI0eMKOCTh IPU OCTOSIHHOM 00beMe U
JABJICHUU. JHTAJIBIIHS.

[IpuMeHeHuEe NepBOTO Hayana TEPMOJUHAMHUKU K W30MpOoLeccaM HAealbHOTO
raza. AnuabaTHbIN mporecc.

VYpasuenue [lyaccona. Paborta uaeanbHoro rasa npu aanabaTHoOM Ipoiiecce.

[TonuTpomnHslii pouecc. BeIBOA ypaBHEHUS TOJHUTPOIIBI.

Paznea 8. MoaexkyasipHas ¢pusuka u TepMoAUHAMHUKA 4-51 yacTh (3 4ac.)

Tema 10. Bropoe Hauasno repmogunamuku (1 yac)

Bropoe Hauao TtepmMoauHamuku. @OpMyIHMpPOBKM  BTOPOro  Hayania
tepmoauHamuku Knaysuyca, KenpBuna u I1nanka.

[Huxn Kapno. BeiBox pa®oThl u K.1.J. uaeanbHoro mnukia Kapuo. Teopembl
Kapno.

Teopema  Knaysmyca O  MNPHUBEICHHOM  TEIJIOTE.  ODHTPONHS U
TEPMOIUHAMHYECKHUI CMBICIT SHTPOIUHU B UCATHHOM 00paTUMOM IPOIIECCE.

MaremaTuyeckoe BBIpaKEHUE BTOPOrO0 Hayajga TEPMOAMHAMUKU IS
00paTUMBIX KBA3UCTATUYECKHUX MPOIEeccoB. T-S nuarpaMmbl

Tema 11. Durponusa. Tperbe Hauano Tepmoannamuku (1 gac)



CratucTHYecKHil XapakTep BTOPOro Hayajga TEPMOJUHAMUKU. BbIBOI
dbopmyibl BonbliMaHa AJ1s1 SHTPOIUH.

3akoH Bo3pactanus SHTponuu Kiaysmyca. ODHTponusi HeoOpaTHUMBIX
IIPOLIECCOB

Tema 12. PeasnbHble raspl. Y paBuenue Ban-gep-Baaabca (1 yac)

Peanbabie ra3pl. YpaBHeHue Ban-nep-Baanbca. Duznyeckuii  CMBICI
MOCTOSIHHBIX BEJIMYWH YpaBHEeHUs1 BaH-nep-Baanbca.

Teopetnueckue n3zorepmel raza Ban-gep-Baansca. Kputnueckne mapameTpsl
COCTOSIHMSI BEIIECTBA. 3aKOH COOTBETCTBEHHBIX COCTOSAHUU. TepMOInHaAMHUKa

peanbHOro raza. BHyTpeHHsis sHeprus u padoTta peajibHOro rasa.

MOAYJIb 2. Jaekrpu4yecTBo 1 marnetusm (13 yac.)

Paznen 1. daekrpuyectBo 1-s1 yactsb (4 yac.)

Tema 1. MaTemaTn4yeckoe onucanue (pu3n4ecKuXx mnoJiei (2 gac.)

[Tonstue «pusnueckoe nose». CkansipHble U BeKTOpHbIe moss. [loreHunan
ckaysipHOro 1nosisi. [ToBepXHOCTH YPOBHS M IPaJUEHT CKalisspHOro nouist. Oneparop
HaOna. BektopHoe mose. HampsbkeHHOCTh BEKTOpHOTO Mojs. CUIIOBBIE JIMHUMU.
ITorok BekTtopa. JluBepreHuus BEKTOPHOIO IMOJsA. VICTOYHHMKOBBIE UM BUXPEBBIC
nojst. Teopema Octporpaackoro-I'aycca. LIUpKyasuus 1 poTOp BEKTOPHOTO MOJIS.
[Tone poropa. @opmyina KenbBuna-Crokca.

Tema 2. diekTpocTraTuka (2 yac.)

Posb 351€KTpOMAarHUTHBIX B3aUMOAECHUCTBUNM B MPUPOJE. DJICKTPU3ALHUS TEll.
[lonsATHE O 3apsiie U €T0 CBOKCTBA.

3akoH Kynona. Dnekrpuueckoe moje B BakyyMe. HanpspkeHHOCTh MOJIS.
ITpuanun  cynepnozunuu. Ilone munons, ksagpynonsa. Ilotoxk  Bekropa
HanpsbkeHHocTH. Teopema Octporpanckoro - [Maycca.

Hubdepennmansuas dopma Teopembl  Octporpanckoro -  Taycca.
DJIEKTPUYECKHUE 3apsiibl KAK UCTOYHUKH M CTOKH BJIEKTPUYECKOTO MoJjis. Pacuer

OJIEN.



PabGora cun oanekrpocratmdyeckoro moss. [loTeHuuanbHBIA — XapakTep
aNeKTpocTatudeckoro mojs. Teopema o 1upkyssinuu. Juddepennmanbuas
(opMyJIMpPOBKa NOTEHIIUAIIBHOCTH 3JEKTPOCTATUUECKOTO TOJIS.

[ToreHnman 3JIEKTPOCTATUYECKOTO IOJS TOYEHYHOro 3apsana. Hopmuposka
noteHuana. CBs3p Pa3HOCTM IOTEHUMAJIOB W HANpPSDKEHHOCTU  IIOJIS.
OKBUIIOTCHIIMAJIBHBIE  MOBEpXHOCTH. [lone  mpou3BOIBHOU 3apsYKEHHON
MTOBEPXHOCTH.

[IpOBOIHUKM B 3JIEKTPOCTATHYECKOM I0Je. PaBHOBECHOE pacmpeneieHue
3apsA0B B NIpOBOJHUKE. EMKOCTh yeaMHEHHOro mnpoBoAHMKA. CHCTeMbl
IIPOBOJTHUKOB U UX €MKOCTh. KoHAEHCaTOPHI.

JIMDIIEeKTpUKM B 3JIEKTpocTaTnyeckoM mode. [lomsipusanus IHU3JIEKTPUKOB.
Bekrop nomnsipuzannu. Ilone B tuanexkrpuke.

Teopema Octporpazackoro - ['aycca s BEKTOpa NOJISPU3ALHH.

OHeprusi B3aUMOJEUCTBUSA AJIEKTPUUECKUX 3apsiioB. CoOCTBEHHAs 3HEPTUs

3apsa. DHEPrusl JIEKTPUYECKOTO MOJIS.

Paznen 2. DaekrpuyectBo 2-s1 yacthb (3 yac.)

Tema 3. IlocTosiHHBII JIeKTpUYecKHuid TOK (3 yac.).

JIBUKEHHE DBIEKTPUYECKUX 3apsaaoB. IIOCTOSHHBIN SIEKTPUYECKUU TOK,
OCHOBHBIE XapaKTEpPUCTHKU ToKa. 3akoH Oma B auddepeHIuanbHOU H
uHTerpansHoil popmax. Croponnue cuwibl. I/[C. 3akon Oma B 3aMKHYTOH Iemu.
[IpaBuna Kupxroda. Pabora u Mmomuocts Toka. [lpupoma Toka B Meramiax.
Knaccuueckast Teopus  DJIEKTPONPOBOJHOCTH Tel W €€  HEIOCTaTKH.
CBepxXnmpoBOAUMOCTh.  ODJEMEHThl ~ KBAaHTOBOW  TEOPUM  MPOBOAUMOCTH
MIPOBOTHUKOB.

30HHasT TEOpHUs MPOBOAMMOCTH TBEpAbIX Tea. llolympoBoAHMKM U HUX
MpOBOAUMOCTS. [IpuMecHast mpoBOAMMOCTH MOJIYITPOBOAHUKOB.

Pabora BBIXO/1A. KonraktHas Pa3HOCTH MMOTECHIINAJIOB. 3aKkoH

IIOCJIEAOBATENILHBIX KOHTAKTOB BoiubTel. SBieHue 3eebeka. Ssnenue Ilenbrhe.



Ortmune terna Ilembthe oT Temma Jlkoyns-Jlenma. Csize  koddduimenta
[TeapThe 1 KO3Dumenta TOJIC. SABnenne TomcoHa.
DIIEKTPOJIUTHYECKAs  JUCCOLMALMA.  JJNEKTponu3. 3akoHbl  Papanes.

HpOBOI{I/IMOCTB QJICKTPOJINTOB.

Pa3nen 3. Marnerusm 1-s1 yacrsb (3 yac.)

Tema 4. CranmonapHoe MarHuTHoe moJie (3 4ac.).

B3anmoneiictBue 31eMEeHTOB  TOoKa. 3akoH Awmmepa. (CranuoHapHOeE
MarHuTHoe noJsie. Bektop mMarmuTHOM WHAYKIMU. 3akoH buo-Casapa-Jlamiacca.
PacueT MarHuTHBIX NOJEH (MIPAMOro TOKa, KPYyTOBOT'O TOKA).

OcHoBHbIE cBoO¥cTBa MarHUTHOTO NoJist. Teopema OcTtporpazackoro - ['aycca u
TeopeMa O IUPKYISUUM B MarHuTHOM moje. Cuibl, JACUCTBYIOIIME HAa TOKU B
MarauTHoM noje. Cuna Jlopenma. Dddext Xomna.

MarautHoe mone B BewlecTBe. MarHuTHbld MOMEHT aroMma. [Ipeneccus
Jlapmopa. Ilpuponma nma- m mapamarsetusma. OnbeITel DUHIITENHA- 1€ Xaasa,
bapnerra.

Knaccudeckast Teopusi moJis B MarHeTUKax: BEKTOP HaMarHWYUBaHWUS,
MarHuTHasT BOCIPUMMYHMBOCTb, MOJIEKYJSIDHBIE M TOBEPXHOCTHBIE  TOKHU.
MarHutHoe Moje Npu HAJIMYMKA MarHeTUKoB. HanpssKeHHOCTh MarHUTHOTO MOJIS.

TeopeMa O OUPKYJALUMKA B MAaIrHCTUKAX. CD@ppOMaFHeTI/IKI/I. ITocTostHHBIC MAarHUTHI.

Pa3nen 4. Marmerusm 2-s1 yacthb (3 yac.)

Tema 5. duiekTpomarauTHoe noJie. Y pasuenust Makcsesia (1 gac).

KBa3zucranmoHapHoe MarHuTHOE ToJie. SIBJIIEHHE  AJIEKTPOMArHUTHOMU
uHaykuuu. Omnbeitel @apaned. 3axkon @Papanes. 1-1 runore3a Makcpera.
CamMOMHAYKIMS U B3aUMHAsl UHIYKITHSL.

DHeprusi MarHUTHOTO TMoJisg. 2- runote3a MakcBemna. Tok CMelleHusl.
B3anM000yCIOBIEHHOCTh JIEKTPUUYECKUX U MATHUTHBIX TTOJICH.

DNeKTpOMarHuTHOE Toje. YpaBHeHUs MakcBeisia. DOU3NUECKUNA CMBICT

OTJEJIbHBIX YPABHEHUM.



DONeKTpOMarHuTHbIE BOJHBL. llomepeyHoCTh 3JIEKTPOMArHUTHBIX — BOJIH.
CodazHOCTh W  OPTOTOHAIBHOCTH  AJIGKTPOMArHUTHBIX  BONH. (CBoMcTBa
AJIEKTPOMArHUTHBIX BOJIH. BekTtop YMoBa — IloiiTuHra.

Tema 6. DileKTPOMArHMTHBIE BOJIHBI (2 Yaca).

DJIEKTPOMarHuTHbIE BOJHBI. [lOMEpEYHOCTh 3JIEKTPOMArHUTHBIX — BOJIH.
Coda3HocTh W OPTOTOHAIBHOCTH  AJNEKTPOMATHUTHBIX  BoJH. (CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH. Bektop YMoBa — [lolThHra.

[Mxana QJICKTPOMAruuTHBIX BOJIH. HpI/IHHI/IH paanoOCBA3U.

MOAYJIb 3. Onruka, atoMmHasi pu3uKa, saepHas pusuka (18 yac.)

Pa3ngen. 1 OnTuka (4 yac.)

Tema 1. BosiHoBble mpoueccsi (1 4.)

Konebanuss B cromHoit cpene. I[lpogonbHble W mONepevyHbIC BOJHBIL.
berymas BonHa. Ilepenoc suepruu BoHOM. Bektop YMoBa.

Yrpyrue BOJIHbI, BOJIHBI HA BOJE, SJIEKTPOMArHUTHBIE BOJIHBI.

JlmuHa BOJTHBI, BOJIHOBAS TTIOBEPXHOCTH, BOJIHOBOM (DPOHT.

VYpaBHenue 1miockoi BoyiHbL. Cdepuueckue BoJHBL. (CTOs4YME BOJIHBI.
JInnenHbll pe3oHaTop. Mobl JIMHEWHOTO PE30HATOPA.

BonHoBoe ypaBHeHHe U ero penieHue (BBIBOI). DJIEKTPOMArHUTHAsI BOJIHA.
CgeroBas BoJIHA. IHTEHCUBHOCTH CBETA.

Tema 2. UnTepdepenuus ceera (1 4.)

Cnoxenne BonH. KorepentHocts. IIpocTpaHcTBeHHass W BpeMeEHHas
KOT€pEHTHOCTb.

YcnoBust mosydeHus MAKCUMYMOB U MUHUMYMOB UHTEP(QEPEHIINH (BBIBOT).

Onruyeckas JavMHa NyTH. TayTOXpOHU3M ONTUYECKUX CUCTEM.

WNuTtepdepenius cBera B TOHKHX IUIeHKaX. [loJ0oChl paBHOW TONIIMUHBI U
II0JIOCHI paBHOTO HakioHa. Konba HeroToHa.

[Ipumenenue nHTEpPEepeHIINH.

OmneiT O.Bunepa. CBeToBOI1 BEKTOP.

Tema 3. Indppaxuus ceera (1 4.)



[Tonsitue nudpakumm cpera. [lpunmun [roifirenca. BreiBom  3akoHOB
OTPAXEHUS M TMPEJIOMIIEHMS Ha OCHOBe mpuHmmna [rourenca. [IpuHuun
['tolirenca-®Openena.  [IpsAMonuMHEWHOE  pacpOCTpaHEHUWE  CBETa.  3OHHAs
IIJJACTUHKA.

Hudpaxmus Dpenens ot kpyrioro orBepctus. Hudpakius Dpenens or
kpyrioro aucka. IIstHo Ilyaccona. I'paHHIBI MPUMEHUMOCTH TE€OMETPUYECKOU
ontuku. udpakuus Opaynrodepa.

Hudpakius Dpaynrodpepa nHa menu. udpakmus @PpayHrodepa Ha
Ju(dpakIMOHHON peieTke. J{udpakunoHHas penieTka Kak CleKTpalbHbIA MPUOop.
Jlucniepcus M pa3peruaronias cuja CeKTpaibHOro npudopa.

Judpakiusi peHTTeHOBCKUX JIy4el Ha KPUCTAIUTMYECKOMN pelieTKe.

Tema 4. [loaspuzauus ceera (1 4.)

EcTecTBEeHHBII W MOJAPU30BAaHHBIM CBET. Buapsl mnonspuzanuu. 3aKoH
Mamtoca. Ilonmspusanus mpu OTpaxeHHMM W TperomiieHuu. 3akoH bprocrepa.
[Ipupona nonsgpuszanuu cBeTa rpu oTpakeHuu. [lomsapuzanus mpu paccessHuM.

JBoitHoe mydenpenomieHue. OnrTuueckas ocb Kpuctaia. [naBHas
MJIOCKOCTh KpucTaiuia. [Ipupona nBoitHoro sydenpenomiienusi. OObIKHOBEHHbBINA U
HeoObIKHOBeHHBIM Jnyun. [locTtpoenue [roiireHca st OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTy4eH.

Bpamenune mmmockoctn monspuzanudv. ONTUYECKH AKTUBHBIE BEIIECTBA.

[TonsiTne 0 caxapomeTpum.

Pa3nen 2 OnTuka (2 yac.).

Tema 5. I'eomeTpuyeckasi onTuka (2 4.)

CeroBolt nyd. ['omonenTpruecknii mydok Jsryued. Kaycruka. Acturmatusm.
Crurmatuyeckoe n300pakxeHue. WNneanbHas OnTHYECKast CUCTEMA.
[TapakcuanbHple my4ykd cBeTa. [IpocTpaHCTBO MpPEeIMETOB M MPOCTPAHCTBO
n300pakeHuil. JleiicTBUTEIbHOE U MHUMOE U300pakeHHE.

OcCHOBHbBIE 3aKOHBI reoMeTpudeckord onThuku. CBeTOBOM MOTOK. OCHOBHBIE

q)OTOMeTpI/I‘IGCKI/Ie BCJIMYUHBI U CIUHUIBI U3MCPCHUS.



IlentpupoBanHas onrudeckas cucrema. lIpaBmma 3HakoB. Ilpsamoe un
oOpaTHOe m300pakenre. KapauHambHbBIE 371€MEHTBI IICHTPUPOBAHHON ONTHYECKOM
cuctemsl. [TocTpoeHre n300pakeHuit B ICHTPUPOBAHHOM ONTUYECKON CUCTEME.

JluneitHoe u yrioBoe yBenuueHue. Ontudeckas cuina. OCHOBHBIE (OPMYIIBI
LEHTPUPOBAHHOW ONTUYECKON CUCTEMBI.

[Ipenomnenue Ha cdepuyeckoil moBepxHocTd. Hyneoil mHBapuaHt AOGOGe.
Teopema Jlarpanxa-I enpMronsna.

JIunza. ®opmyna Toako auH3bL. [locTpoeHre n300pakeHus B TOHKOM JIMH3E.
YBenuueHne TOHKOW JIMH3BI.

YcnoBue cunycoB A60e. [lorpemHocTr ONTHYECKUX cUCTeM (adeppaiun).

Pa3nean 3 OnTuka (3 yac.)

Tema 6. lucnepcusi cBera (1 4.)

[Touarne pucnepcusi. Cnektp. Jucnepcusi BemectBa. HopmanbHas u
aHOMaJbHas TUCTIEPCHSL.

I'pynnoBasi ckopocTs. BOIHOBOM Maker.

OnemeHTtapHass Tteopusi nucnepcuu. Dopmyna 3enbmeiiepa. ['paduxk
JUCTIEPCUH B 00JIaCTH COOCTBEHHOM YaCTOTHI DJIEKTPOHA.

Tema 7. Iloranomenue (1 4.)

[Ipoxoxnenue cera yepe3 cpeny. Ilornomenune cBera. 3akon JlamOepra-
byrepa. Koaddummuent normomenus. 3akoH bepa. 3aBucumocTs ko3¢ dummeHTa
MOTJIONIEHUS OT YaCTOTHI.

Tema 8. Paccessnue cBera (1 4.)

[IpoxoxkaeHue cBeTa 4epe3 ONTHYECKH HEOJHOPOJHbIE cpeibl. Ddusnueckas
npu4rHa paccesiHus ceeta. KoappuueHt skCTHHKIMH.

Opdexr Tunpams. Paccesnume Pomes, paccesune Mu. Wnaaukarpuca
paccesHusi. Teopust DWHINTEITHA MOJEKYISIPHOTO paccesHus. PaccessHue Ha

GbaykTyauusx KoHLleHTpauuu. PaccesHue Ha QIyKTyalusx aHU30TPOIUU.

Pa3nen 4. Atomuas ¢pusuka (2 yac.)



Tema 9. TensioBoe uzinyuenue (1 4)

TenmoBoe w3nmyyeHue. PaBHOBECHBIM XapakTep TEIJIOBOTO H3JIy4YCHHS.
3aKOHOMEPHOCTH TeII0BOro n3nyuyeHus. [Ipasuio IlpeBso.

OHepreTuueckasi CBETUMOCTh Tena. VcmyckaTenbHas CHOCOOHOCTH Tela.
CrnexTpalibHas MIIOTHOCTh SHEPTeTUYECKON cBeTUMOCTH. 3akoH Kupxroda.

[TornomarensHas crnocoOHOCTH Testa AOCOMIOTHO YyepHoe Teso. Cepoe Teo.

3akon Credana-bonsiimana. 3akoH BuHa.

®dopmyna Poanes-Jlxunca. VYnerpaduoneroBas karactpoda. I['umoresa
[Inanka. @opmyna I[1nanka.

Ontuueckass mmpomerpusi. L[BeTroBass temmeparypa. Konopumerpuueckas
TeMIeparypa.

Tema 10. KBantoBble cBoiicTBa cBeta (1 1)

dotorddexrt. 3akonsl CroneroBa. KpacHa rpanuna porodrddekra.

dopmyina DitHireiHa 115 hoTodrdhdexTa.

KBautel cBeta (dotonsl). DHeprus ¢oroHa. Ummynbc ¢otona. JlaBieHue
CBETA.

KopnyckynsipHo-BOTHOBOM ~ ayanu3m  cBeta.  @DyHKIMS  IUIOTHOCTH

BEPOSITHOCTU pacmpenesieHus (OTOHOB.

Paznen 5. KBantoBas ¢usuka (S uac.)

Tema 11. 3akoHOMepHOCTH B aTOMHBIX ciekTpax (1 u)

ATtomHBIE crieKTpbl. CIIJIONIHBIE, TUHEUYATBIC, OJI0CATHIE CIIEKTPhI. CIIEKTPhI
WCIYCKAaHUs U CHEKTpbl noromieHuss. Crnekrp atromMa Bojgopoaa. Cepur JMHUM.
®opmyna bansmepa. Tepmel.

Tema 12. bopoBckast Mmoaesib aroma Boaopoaa. (1 1)

OmnwiT Pesepdopna. SnepHas monens aToma.

[Toctynater bopa. DnemeHTapHass OOpOBCKast TEOPHUS BOIOPOIONOA00OHOTO
atoma. KBanToBaHne MmomeHTa uMityjbsca. Beisoa ¢popmyisl baasmepa.

Tema 13. 'mnorte3a ne bpoiius. YpaBuenue llpequnrepa (1 1)



['unote3a ne bpoiins. [le-OpoiineBckas JyiMHA BOJHBL. DKCIEPUMEHTAIBHOE
MOATBEPKACHUE TMIIOTE3BI e bponns.

[Tonarne mukpodactuipl. CooTHOLIEHNE HeonpeaeneHHocTel. KaHoHnuecku
CONPSIKEHHBIE BEJINYUHBI.

BonnoBas ¢pynkuus. Ousnyeckuid cMbIcsi BOIHOBON (yHKIMUA. OCOOEHHOCTh
BostHOBOU (yHkumu ne bpoitna. Ypasuenue lpeaunrepa. Oneparopnas gopma
ypaBHeHust llpenunrepa. VYpaBuenue Ilpegunrepa gns  cranmoHapHBIX
COCTOSIHUM.

CoOcTBeHHBbIE 3HAUYE€HHSI U COOCTBEHHbIE (YHKUMHU omeparopa. Omneparop
['amuiibTOHA. KBaHTOBaHME SHEPTUM.

Tema 14. KBanTOoOMexaHn4eckasi Mmojesib aroma (1 gac.)

KBaHTOMexaHnueckas teopus aroma Boaopoaa. CoCTOsSHHE DJIEKTpOHA B
atome. KBaHTOBBIE Uncia. BeIpoKI€HHBIE COCTOSIHHUS.

QyHKIMS IUIOTHOCTU BEPOSTHOCTU HAXOXKIACHHUs DJIEKTPOHA HAa HEKOTOPOM
paccrosiHAM OT siapa. [IpocTpaHCcTBEHHOE pacnpeAesieHUE TNIOTHOCTH BEPOSTHOCTH
JUISL DJIIEKTPOHA aTOMa BOAOPOAA.

MHuorosnektponnbsie atroMbl. [Ipunnun Ilaynu. DnekTpoHHBIE 000JIOYKH U
nojobonouku. Ilepuonnyeckas cucreMa 3JIeMEHTOB.

Tema 15. BbiHyxkaeHHoe wu3iaydyeHue. Onruyeckue KBAHTOBbIE
rereparopsl (1 yac.)

BrinyxneHHoe u3inyyeHre. CBONCTBa BBIHYKJIEHHOTO H3nydeHus. THBepcus
3acesieHHOCTeN ypoBHEH. OTpuliaTenbHble a0COMIOTHBIE TEMIIEPATYPHI.

Tpex- u yeTbIpexypoBHEBas cucTeMa Hakadku. [ [puHuumn nericteus nasepa.

Paznen 6. KBantoBasi ¢pusuka (2 gac.)

Tema 16. CTpoenne u cBoiicTBa aTOMHBIX sijiep (1 4)

AtomHOe sigpo. CocTaB M XapaKTEepUCTHKA aTOMHOro siapa. HM30Torbl.
N3omepsl.

CnuH sigpa. CBepXTOHKAasi CTPYKTYpa aTOMHBIX CIIEKTPOB.

Macca u sneprus cBsizu sapa. Jdedext macc. Ilpupoaa saepHbIX cui



PannoaktuBHOCTS. SnepHble peakunu. /lenenne aToMHOrO siapa.

Tema 17. dnemenTapusbie yacTuubl (1 4)

Kocmuueckue myun. Merosbl HAOIIOACHNS 31IEMEHTAPHBIX YaCTHII.
B3auMopeiicTBue 3JI€MEHTapHBIX YacThll. YacTUlbl HM  AHTUYACTHIIBL.

AHHUT NI

I. CTPYKTYPA U COJIEP)KAHUE TIPAKTUYECKOM YACTH KYPCA
JlaGoparopHbie padoTsl (36 yac.)

JlaGoparopnas padota Nel. Kunemaruka yactuibl (4 yac.)

JlaGoparopHas pabota Ne2. Jlunamuika yactuiibl (4 yac.)

JlabopaTtopHas pabota Ne3. PaGota, MomHOCTb, 3HEeprus (4 yac.)

JlaGoparopHas padota Ne4. CucteMa yactuil. 3aKOHBI COXPAHEHUS SHEPTUU U
uMITyJsbca (4 Jac.)

JlabopaTtopHas pabota NeS. Jlunamuka tBeporo tena (2 yac.)

JlaGoparopHas pabota Ne6. Mexanuueckue kojiebanus (2 yac.)

JlabopaTtopHas pabota Ne7. PensituBuctckas mexanuka (2 yac.)

JlaGoparopHas pabota Ne8. MneanbHbiil ra3. YpaBHEHHE COCTOSIHUS U]1€alb-
HOTO rasa (2 yac.)

JlabopaTtopHas pabota Ne9. 3akoHbI TepMOIMHAMUKH (2 Yac.)

JlaGoparopHas pabota Nel(. DnexTpocTaTHYecKoe IMoje TOYEYHOTO 3apsija.
HanpsixeHHOCTH AekTpudeckoro mosst. [lose cuctemsl 3apsa0B, IPUHIIMI CyTIeP-
MO3UIINH, TIPUMEHEHHE TeopeMbl ['aycca /sl pacuera 3JIEKTPUUYCCKUX Toyen (2
yac.)

JlaGoparopnas pabora Nell. Pabora B snekrpuueckom moje. [Torenmman (2
Jac.)

JlabopaTtopHas pabota Nel2. DneKTpoeMKOCTh. DHEPTHUS dICKTPUIECKOTO T10-
15 (2 yac.)

JlaGoparopHas pabota Nel3. DiekTpudecKuil TOK Ha ydacTke uenu. Mori-

HOCTb ToKa. [TomHas nens. Pa3BeTBiieHHBIC 1IenH, 3akoHBI Kupxroda (2 gac.)



JlabopaTtopHas pabota Nel4. MarauTtHoe mosie Toka. Pacder MarHuTHOW WH-

JTYKIMU TOKOBBIX CUCTEM (2 4ac.)

IIpakTuyeckue 3ansTus (54 yac.)

1. JIBr>keHHE 3apsKEHHBIX YaCTHUIl B AJIEKTPUUYECKOM M MAarHUTHOM Toiie (6
Jac.)
. MarHuTHbBINA MOTOK. DJIEKTPOMArHuTHast HHAYKIuUs (6 yac.)
. DIIleKTpUYecKue KojiebaHus B LIEMK KoJiebaTelbHOro KoHTypa (6 Jac.)
. Yrpyrue BoJIHbI, XapaKTepUCTUKH BOJIH, 3p ekt omnepa (6 yac.)
. 3aKOHBI TEOMETPUYECKON ONTUKH (6 yac.)
. Uatepdepentus creta (6 gac.)
. Hudpaxuus creta (6 yac.)
. B3aumogeiicTBue cBera ¢ BemiecTBoM (6 gac.)

. KBanroBsie ontuueckue r3pextsl (4 gac.)

— O 0 9 O W B~ W

0. DneMeHThl aTOMHOU U siAepHOU (pu3uku (2 yac.).

I1. YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

CamocrosiTenbHass paboTa CTYIEHTOB TIPU  HW3YYEHUU  JIUCIUILIAHBI

OpraHU30BaHa CJIEAYIOIUM 00pa3oM:

— M3y4YEHUE TEOPETUUECKOro MaTepuasa,

— pelIeHWuEe THIMOBBIX 3a7a4 10 Kaxaoh TeMe B (opMe HHIWBHIYaTbHBIX
nomantHux 3amaauit (MJ13),

— TOATOTOBKA K KOHTPOJIbHBIM padotam (KP),

— TOJTOTOBKA K DK3aMEHY.

Y4eOHO-METOAUYECKOE o0ecrieueHne CaMOCTOSITEIILHOU paboThI
oOy4Jarormuxcs mo aucnuriuinHe «®Pusmka» mpeacraBieHo B llpmiokenun 1 u
BKJIFOYAeT B ceOs: TIIaH-TpauK BBHITOJHEHUS CaMOCTOSITEIBHOW pPabOThI 10
JTUCIUTIIMHE, B TOM YHUCJIE MPUMEPHBIE HOPMBI BPEMEHH Ha BBIMOJHEHUE 10
KOKIOMY 3aJaHUI0; XapaKTEPUCTHKA 3aJaHUM JUIsI CaMOCTOSITEIbHONW padoThI
OOy4JaroIMXcs 1 METOIUYECKHE PEKOMEHIAIIMU TI0 WX BBIMTOJIHCHUIO; TPEOOBaHUS
K TIPEACTABICHHI0O M OG(OPMIICHHIO pE3YyJIbTAaTOB CaMOCTOSATEIBHOW pPadOTHI;
KPUTEPHUH OIICHKHU BBITIOJHEHUS CAMOCTOSITEIIBHON PaOOTHI.



III. KOHTPOJIb JOCTUXEHUS IEJENA KYPCA
No | Konrpomupyem | Kosbl 1 3Tars! hopMupoBaHus OueHOYHbIE CPEeACTBA
n/m | ble paszgensl / KOMIETEHIUH TeKyLuil IPOMEXKYTOUHAs
TCMBbI KOHTPOIIb aTTecTauus
JUCLUILIMHBI
2 cemecTp
1 | Mexanuka 3Haer Bomnpocsl k
3auety 1-18
Ymeer N3 o pazneny [IpakTnueckoe
OK-1 3a/laHue 1o
pazneny
KoHntposnbnas Bonpocsl k
Bnaneer pabora Ne 1 mo | 3auery 1-18
pazneny (ITP-2)
3Haer Bomnpocsl k
3auery 1-46
Monexynspras Ymeer N3 no pazneny [IpakTrueckoe
2 busuka u OK-1 3a/1aHue 1o
TEPMOJUHAMUKA DASACIY
KonTponsHas Bompocsr k
Bnaneer padora Ne 1 mo | 3auery 10-20
pazgeny (I1P-2)
3Haer Bompocsr k
3auety 1-9
Ymeer W3 no pazneny [IpakTnueckue
3 OnektpuuectBo | OK-3 3a/laiue 1o
pazneny
Kontponbnas Bonpocsl k
Bnaneer pabora Nel mo |3auery 1-9
pazneny (ITP-2)
3 cemecTp
3Haer Bompocsr k
sKk3ameny 10-18
Ymeer W3 no pa3neny [IpakTnueckue
3a/laHue 1o
1 Maruetusm OK-3 pasiey B
9K3aMEHALlMOHH
oM Ouiere
KoHnTponbHas Bompocer k
Bnaneer pabora Nel mo | sk3ameny 10-18
pazneny (I1P-2)
3Haer Bomnpocsl k
JKk3aMeny 1-14
2 Onrika OK-3 YmMmeer N3 no pazneny [IpakTrueckue
3a/laHue 1o
pazzeny B
9K3aMEeHallMOHH




oM Ousere
KoHnTponsHas Bomnpocsl k
Bnaneer pabora Nel 1o | sk3ameny 1-15
pazneny (I1P-2)
3Haer Bomnpocsl k
sK3aMeny 15-28
Ymeer N3 o pazneny [IpakTnueckue
ATomHas 3a/IaHKE 110
3 ¢dusuka. OK-3 pazneny B
KBanroBas 3K3aMEHAllMOHH
buznka oM Ousere
KonTponbnas Bomnpocsl k
Bnaneer pabora Nel o | sk3ameny 15-28
paszneny (ITP-2)

TunoBble WHAMBHUAYyaJIbHbIE JOMAIIHHUE 3a/aHUs, KOHTPOJbHBIE pPaOOTHI,
oOpa3lbl SK3aMEHALMOHHBIX OWJIETOB, BOMNPOCHI Ha HK3aMEH, TpeOOBaHUS K
oopmiieHHI0 paboT, a TakXKe METOAUYECKHE MaTepHallbl, ONpeAeIAIonne
IIPOLIETypbl OLICHUBAHUS 3HAHWI, YMEHUU W HABBIKOB, KPUTEPUU U ITOKA3aTEJIH,
HEO0OXOAUMBIE ISl OLICHKW 3HAHWI, YMEHH, HABBIKOB M XaPaKTEPU3YIOIINE ITAIb
(GopMUpOBaHHA KOMIETEHIM B IPOLECCE OCBOCHHUS  00pa3oBaTeIbHON

MporpaMMBbl NpeacTaBiieHbl B [Ipunoxenun 2.

IV.TEMATHUKA U IEPEYEHb KYPCOBBIX PABOT U PE®EPATOB

KypcoBsie paboThI U pedepathl MIIaHOM HE TPETYCMOTPEHbI

V. YYEBHO-METOANYECKOE OBECIIEYEHUE JTNCIUIIJINHBI

OcHoBHas JuTEparypa
(neuammoie u 1eKMpPOHHbBLE U30AHUS)
1. CaBenneB U.B. Kypc ¢pusuku: Tom 1. Mexanuka. MonekynsipHas ¢pu3zuka:
Vu. nocobue. T.1. M.. 4-e uzn., crep. — CII0.: U3natenscTBO «Jlanby, 2008r.-
352c.
2. CasenweB U.B. Kypc ¢usuku: Tom 2. DnekTpuyecTBo U Maruetusm. Bos-
Hbl. OnTuka: Y4. mocobue. B 3-x 1. T.2. OM.B.O. 4-¢ u3n., crep. — CII6.: U3na-

TenbcTBO «Jlaany, 2008r.-352¢.




3.CasenweB U.B. Kypc ¢dusuku: Tom 3. KBanToBas ontuka. ATomHast Gpusu-
ka. @usuka TBEpIOro Tena. Gu3mKa aTOMHOTO S/Ipa U AJIEMEHTAPHBIX YaCTHIL.: Y 4.
nocobwue. B 3-x tT1. T.1. 4-e uzn., crep. — CII6.: U3natennscTBo «Jlanby, 2008r.-
352c.

4. Tpodumona T.W. Kparkuii kypc pusuku. — M.: Beicias mikona, 2002.

5. Crpenxos, C.I1. Mexanuka./ C.I1. Ctpenkos. Cno. :«Jlauby., 2005.-560c.

6. Kukoun U.K., Kuxoun A.K. Monekynspuas ¢pusuka. /A.K.Kukounn, UK.
Kukoun.-U3a.4-e crep. — CII0: «Jlanby., 2008. — 480c.

7. Tenecnun, P.B. Monekynspnas ¢pusuka./P.B.Tenecuun. «Jlanpy», 2009.
368 c.

8. Tpodumona T.U. Kpatkuii kypc ¢huszuku. — M.: Beiciias mikona, 2002-
20009.

9. AnemkeBud, B.A. Kypc o6mieit puzuku. Ontrka [ DaeKTpoHHBIN pecypc] :
yueOHuk / B.A. AnemkeBud. — D1eKTpoH. AaH. — MockBsa : @uzmartiut, 2011.
— 320 c. — Pexxum pocryna: https://e.lanbook.com/book/2098. — 3arun. ¢ skpana.

10. AnemkeBuy, B.A. Kypc o6mieii pusuku. MonexkynapHas pusuka [Dnek-
TPOHHBIN pecypc] : yueOHuk / B.A. AnemkeBud. — DJIEKTPOH. 1aH. — MoOCKBa :
®uzmariut, 2016. — 312 ¢. — Pexum nocryna:
https://e.lanbook.com/book/91145. — 3arn. ¢ skpaHa.

11. AnemkeBuy, B.A. Kypc o61eii puznku. Mexanuka [ DJIeKTpOHHBIN pe-
cypce] : yuebHoe mocobue / B.A. Anemkesuy, JI.I'. lenenko, B.A. KapaBaeB. —
DNeKTpoH. 1aH. — Mocksa : @usmariut, 2011. — 469 ¢. — Pexum nocryna:
https://e.lanbook.com/book/2384. — 3ari. ¢ skpaHa.

12. AnemkeBudy, B.A. DnexTpomarueTusm [ DNEKTPOHHBIN pecypc] : yueOHUK
/ B.A. AnenikeBud. — DJIEKTpoH. 1aH. — Mocksa : ®usmatiur, 2014. — 404 c.

— Pexxum noctyma: https://e.lanbook.com/book/59683. — 3aru. ¢ sxpana.

JlonoJiHUTEIbHAS JIUTEepaTypa
(neuammuvie u 1eKMpPOHHbLE U30AHLUS)
1. ®etinman P., Jleiiton P., Cougc M. — DeliHMaHOBCKHE JIEKIUH II0

¢usuke. — M.: Mup, 2004. — Bpin. 1-9.



2. Bammmes M.T'., TloB3uep A.A. Kypc obmieir ¢pusuku: yue6HOE mocoowue.
CIIO.: WzpmatensctBOo <«Jlawb», 2009. — 576c.-un. (YueOHUKH M1 BY30B.
CrneunanbHas TuTeparypa).

3. Hertnad A.A., SABopckuit b.M. Kypc ¢usuku. — M.: Briciias mikona,
2002.

4. KanamnukoB C.I'. —OnekrpuuectBo. — M.: Hayka, 1977.

5. JlaaacOepr I'.C. — Onruka. — M.: Hayxka, 1976.

6. Kuxoun WM.K., Kukoun A.K. — MonekynsapHas ¢usuka. — M.: Hayka,
1976.

7, Tpodpumona T.M. — CripaBounuk 1o gusuke. — M.: Beicmias mkona, 2001.

8. Cena JILA. Eqununbl pu3nyecKkux BETUYMH U MX Pa3MEPHOCTH. - M.:
Hayxka, 1977.

9.®enocee, B.b.dusnka./B.b.denocees.- PoctoB w/Il: «Denukcy, 2008.
669 c.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJINHBI

Yueonaa oocka,

— Mapkeput unu men (B COOTBETCTBUU C TUIIOM YYEOHOM JIOCKH );

~Mynvmumeouiinasa ayoumopusn: npoekrop 3-chip DLP, 10 600 ANSI-mm,
WUXGA 1 920x1 200 (16:10) PT-DZ110XE Panasonic; 3kpar 316x500 cwM,
16:10 ¢ »sn. mpuBosoM; KperieHne HacteHHo-motojiounoe Elpro Large Electrol
Projecta; npopeccuonansnas JKK-manens 47", 500 Kn/m?, Full HD M4716CCBA
LG; moacucrema BUIEOMCTOYHUKOB JokyMeHT-kamepa CP355AF Avervision;
MOJICUCTEMa  BHJICOKOMMYTAIIUU; MoJICUCTeMa  ayAMOKOMMYTallUk U
3BYKOYCHJICHUS; TTOJCUCTEMA WHTEPAKTHUBHOTO yrpaBiieHus; OecripoBoanbie JIBC

oOecniedeHbl cucteMoit Ha 6a3ze Touek aoctyna 802.11a/b/g/n 2x2 MIMO(2SS).
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Ilnan-rpa¢guk BHINOJHEHHUS CAMOCTOATEIbHONH padoThI MO0 IMCHMILINHE

Ne IIpumepHbIe
Cpoku . ®opma
n/ Buj camocTosiTe/IbHOM padoThl | HOPMbI BpeMeHH
BbIIIOJIHCHUS KOHTPOJIA
1| HA BbINOJIHEHH
2 cemecTp
Bo Bpewms
p Brimonnenue /13 o pazneny IIpoBepka
1 | uzydenus 8
«MexaHuKa» 3ammra paboThl
paszenos 1-4
ITocne IToaroroBka K KOHTPOJIBHOMN
Konrtposnbnas
2 | u3y4eHus pabote Nel mo pazneny 2
pabota Nel
paznena 1 «MexaHuka»
Bo Bpewms
3 H3qu;HH;1 Brimonnenue /13 o pazneny ] [IpoBepka
«MounekynspHas pusnKa» 3ammra paboThl
paszesoB 5-6 yIp b i p
ITocne IToarotoBka Kk KOHTPOJIBHOM
Kontponbnas
4 | uzydeHust pabote Nel mo pazneny 2
pabota Nel
pa3nenoB 5-6 | «MonekynspHas QU3nKa»
Bo Bpems
5 mngHHﬂ Brinonnenue /13 o pazgeny ] [Iposepka
«TepmoguHamMuKa» 3amuTa paboThl
pasnenoB 7-8 PMOA Hra p
ITocne IToarotoBka Kk KOHTPOJIBHOM
Kontponbnas
6 | u3yueHus pabote Nel mo pazneny 2
pabota Nel
pazzaenoB 7-8 | «TepmoguHamMukay
OK3am.
13 [Toxroroska k 3auery 6 3auer
ceccus
3 cemecTp
Bo Bpems
P Beimmonnenune MJ13 no pasneny IIpoBepka
1 | uzyuenus 7
«DIIEKTPUYECTBO» 3amuTa paboThl
paznena 1
ITocne [ToaroroBka K KOHTPOJIBHOMI
Kontponbhas
2 | n3ydyeHus pabote Nel mo pazneny 2 paGora Nol
paznena 1 «DJIEKTPUYECTBO» B
Bo Bpems
P Beimmonnenune MJ13 no pasneny IIpoBepka
3 | u3ydeHus 7
«MarneTtusm» 3amuTa paboThl
paznena 3
ITocne IToaroroBka K KOHTPOJIBHON
Kontponbhas
4 | uzydeHus pabote Nel mo pazneny 2
pabota Nel
paznena 3 «MarneTusm»
Bo Bpems
P Bemmonnenue M/13 no pasneny IIpoBepka
5 | usydeHus 7
«OnTuka» 3amuTa paboThl
paszzaena 4
ITocne IToaroroBka Kk KOHTPOJIBHOM
KontponbHas
6 | u3ydeHus pabote Ne2 mo pazneny 2 paGora No2
paznena 4 «OnTuka» B
Bo Bpems
p Brmonnenue /13 o pazneny ITpoBepka
7 | uzydeHus 7
«ATOMHas pU3UKa» 3amura paboThl
pazzaena 5
ITocne IToaroroBka K KOHTPOJIBHOMI
KoHnTponsHas
8 | m3yueHus pabote Ne2 mo pazneny 2
pabota Ne2
pazzneina 6 «KBanroBas (uznkay
9 | Ok3am. ceccus | [ToaroroBka K sK3aMeHy 36 DK3aMeH




CamocrositenbHas pabora ctyneHToB (CPC) npu W3ydeHUH HUCHUILTAHBI
«Dusmkay opraHu30BaHa CIEAYIOMNUM 00pa3oM:

— pelIeHre TUMOBBIX 3aja4 Mo Kaxaomy pasaeny B hopme U3,
— MOJATOTOBKA K KOHTPOJIbHBIM pabotam (KP),
— MOATOTOBKA K 9K3aMEHY.

[lepBbIM ATAnoOM U3y4E€HUS OTIEIbHBIX TEM JUCLUIUIMHBI SIBISETCS U3yUYCHUE
TEOPETUUYECKOr0 MaTepurasa o KOHCIEKTaM JISKIIUN 1 y4eOHOU JIuTeparype.

[Ipu paboTe C KOHCIEKTOM M JHTEPATypol BaKHO HayaTh € 0a30BOM
TEOPETUYECKOW TOATOTOBKH, BHHMATEIbHO W BIYMYMBO H3YyYHB OCHOBHBIC
MOHATHUSL paccMaTpuBaeMoro pasjena. Jlairee He0OXOAUMO PACCMOTPETh PEIICHHUE
TUTOBBIX 3a/1a4, PACCMOTPEHHBIX HA MPAKTUYECKUX 3aHATUSX U MPUBEICHHBIX B
3a/IaYHHKaX.

CrneayroomuM 3TaloM CaMOCTOSITEIBHOM paboThl  CTyAEHTA  SIBJISIETCS
BbINoJIHEHUE M/[3, COOTBETCTBYIONIETO U3YUEHHOU TEME.

[ToaroToBKa K KOHTPOJBHBIM padOTaM IO paslieny JUCIUIUIMHBI COCTOUT B
CUCTEMATH3allMM  TIOJYYEHHBIX 3HAHUM U YMEHHH, TIOBTOPSiE OCHOBHBIC
TEOPETUYECKUE BOMPOCHI, METOJbI PEIICHHS 3ajlad C PACCMOTPEHUEM THUIOBBIX
3aJJaHU U3YYEHHOTO paszena.

[logroroBka K NPOMEXYTOYHOM aTTecTalldd OCYIIECTBIsIETCS B dopme
CaMOCTOATENLHON pPabOThl, ONMMCAHHOW BBINIE, HO 3aTPAarvBaeT BECh MaTepual
yuebHoro cemectpa. IIpu moAaroroBke K sK3aMEeHY CTOMT OOpaTUTh BHUMaHUE Ha
TPEHUPOBKY CIOCOOHOCTH YCTHOTO W3JI0KEHHUS CyTH BOIIPOCa, JO0Ka3aTeIbCTB
OCHOBHBIX YTBEPKICHUM.

TurnoBble KOHTPOJBHBIE PaOOTHI, O00pa3lbl HK3aMEHAIMOHHBIX OWJIETOB,
BOIPOCHI Ha dK3aMeH, TpeOoBaHUs K 0(hOpMIICHHIO paboT, a TAK)KE METOUYECKUC
MaTepualibl, ONPEACISIONINEe MPOUEAYpPbl OLICHUBAHHWS 3HAHWM, yMEHUU U
HaBBIKOB, KPUTEPUU M TOKa3aTesid, HEOOXOAUMBIE JJI OIEHKH 3HAHWUW, YMEHUH,
HABBIKOB M XapaKTEPU3YIOMINUE dTanbl (POPMUPOBAHUS KOMIETEHIIUN B MPOIECCe

OCBOEHHS 00pa30BaTEIbHON MPOrpaMMBbl IIpecTaBieHbl B [IpunoxkeHun 2.
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IHacnopTt GoHaa OLIEHOYHBIX CPEACTB
0 TUCHUILINHE «DU3UKa»

Kon n popmyimmposka

KOMIICTCHIUH

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

OK-1 - cnocoOHOCTBIO
K aOCTPaKTHOMY MBIIII-
JICHUIO, aHAJIM3Y, CHH-

Te3y

3Haer

CYILIECTBEHHbIE 3aKOHOMEPHOCTH BO3HHUKHOBEHHUS U
pa3Butusa (yHIaMEHTAIbHBIX (DU3HUECKUX TEOpUM, OC-
HOBHBIE MPUHIHUIIBI U COOTHOILIECHUS, KOTOPHIE BBITEKA-
10T U3 SKCIIEPUMEHTOB (DU3UKHU

VYwmeer

COCTaBUTh YPaBHCHUSA IJId HpOCT€I>iH.IPIX CJIydyacB IIOBC-
JCHUA (bI/I?;I/I‘IeCKI/IX TSI U CUCTCM, IOJYYHUTH U IpOaHa-
JIM3UPOBATH UX PCIICHUA

Bnaneer

npueMaM BbIBOJa OCHOBHBIX COOTHOILICHUM MCKAY
(1)I/I3I/I‘IeCKI/IMI/I BCJIMYMHAMU CJICAYIOIIUC U3 TIOCTYJIATOB
TCOPHHU HUJIU U3 PE3YJIbTATOB SKCIICPUMCHTA

OK-3 - roTOBHOCTB K
CaMOpPa3BUTHIO, UC-
MOJIb30BaHUIO TBOpYE-
CKOTI'0 IIOTEHIMAJIa

3Haer

NMpUMEPbl BO3HUKHOBEHUST M Pa3BUTHA (U3NUIECKUX
UJEH, OCHOBHBIE JKCIEPUMEHTHI, WJUIIOCTPUPYIOLIUE
IPUPOY OOBEKTOB U SBICHHUIA

VYmeer

IMpaBHUJIIbHO IIOHMMAaTb W HCIIO0Jb30BaTh (bl/ISI/ILIeCKI/Ie
TCPMUHBI

Bnaneer

npuéMaMH ¥ HaBbIKAMH PELICHHUS 3aJ1ad 10 TEMAaTHKE
Kypca, MpaBuIaMH ¥ IpueMaMu oOpamieHus ¢ 000pyIo-
BaHHEeM (DHU3MUECKOM J1abopaTopuu, 0a30BBIMH METOIH-
KamMu 00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX

Ne | Konrponupyem | Koabl u stamnsl popMupoBanus OneHouHble CpeacTBa
I/m | ble pazjensl / KOMITETEHIIUH TeKyLuit IIPOMEKyTOUHas
TCMBbI KOHTPOJTb aTTecTanus
JUCIUIIMHBI
2 cemecTp
1 | Mexanuka 3Haer Bomnpocsl k
3auety 1-18
YmMmeer N3 no pazneny [IpakTrueckoe
OK-1 3a/laHue 1o
pasneny
Kontponbnas Bomnpocsl k
Bnaneer pabora Ne 1 mo | 3auery 1-18
pazneny (ITP-2)
3Haer Bomnpocsl k
3ayety 1-46
n IT
MoxeKy/pHas Ymeer I3 no pazneny Sapzl;;ingxoe
2 ¢buzuka u OK-1 a:
paszgeny
TEPMOJMHAMUKA
KoHnTponbHas Bompocer k
Bnaneer padora Ne 1 mo | 3agery 10-20
pazaeny (ITP-2)
3Haer Bompocsr k
3 Onektpuuectso | OK-3 P
3auety 1-9
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YmMmeer N3 no pazneny [IpakTueckue
3a/IaHKe 110
paszneny
KonTposnbnas Bomnpocsl k
Brnaneer pabora Nel mo | 3auery 1-9
paszneny (ITP-2)
3 cemecTp
3Haer Bompocsr k
sk3ameny 10-18
YmMmeer N3 no pa3neny [IpakTrueckue
3a/IaHKe 110
1 Maruetusm OK-3 pasiely B
3K3aMEHalUOHH
oM Ouiere
Konrtponbnas Bomnpocsl k
Brnaneer padora Nel mo |sk3ameny 10-18
pazgeny (I1P-2)
3Haer Bompocsr k
sKk3ameny 1-14
Ymeer W3 no pa3neny [IpakTuueckue
3a/IaHKe 110
2 Orntuka OK-3 pasieily B
9K3aMEHALIMOHH
oM Ouiere
Kontponbnas Bonpocsl k
Bnaneer pabora Nel 1o | sk3ameny 1-15
pazneny (ITP-2)
3Haer Bomnpocsl k
sK3ameny 15-28
YmMmeer N3 no pazneny IIpakTueckue
ATtoMHas 3aJJaHue 110
¢du3uka. paszeiny B
3 OK-3
KBanToBas JK3aMEHAllMOHH
du3uka oM Ousere
Kontponbhas Bomnpocsl k
Bnaneer pabora Nel o | sk3ameny 15-28
paszneny (ITP-2)

IIkaJia oueHuBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIUM

Kon u Jranbl GOpMHPOBAHUA KpUTEpHUHU MoKa3aTeju
¢popmysupoBka KOMIIEeTeHI[U U

KOMIIeTCeHIIUH

OK-1 - criocobHOCTb | 3HAeT OcHoBHbIE 3HaHue JemoHcTpupyer
K aOCTpakTHOMY (moporoB | MOHSATHS, OCHOBHBIX 3HaHUE
MBIIUICHUIO, AaHAJIU3Y, | bII OIIpENEIICHNS], TIOHSTHIA, OCHOBHOT'O
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CUHTE3Y YPOBEHb) | YTBEPKICHUS U ONpeNeeHUuN U MIPOrpaMMHOI0
METOJbI U3YYCHUS YTBer(I[eHI/Iﬁ Marcpuaia
CHCTEM U HU3YYECHHBIX (ompenenenuit,
Mojieseit pa3zaenos. IIOHSATUH,
MeXAHIKH 3HaHue YTBEPKACHUI),
2
MOJIEKYAPHOT OCHOBHBIX CHOCOOHOCTD
busmK u METO/I0B JIOCTaTOYHO
U3Y4YEHUSI CUCTEM | TIOJIHO u
TEPMOJIMHAMUKH, .
U MOAeIIen JIOTUYECKH YETKO
AJIEKTPUYECTBA U
MEXaHUKH, €ro  M3J0XKUTh,
MarHeTu3ma o
> | MOJIEKYJISIpHOU 3HaHUE
ONTHKIH, aTOMHOU | gy i3y OCHOBHBIX
U3HKH , SCPHOI TEPMOJMHAMUKH, | METOJ0B
usukm. 3JEKTPUYECTBA U | U3YUEHUSI CUCTEM
MarHeTu3Ma, U MOJICNICH.
OIITHUKH, aTOMHOM
bu3uKy , AaepHOM
(bu3uKH.
Ymeer JlemoHCTpUpYyeT
OCYLIECTBIISATh yMEHUue
acyer MPaBUJIbHO u
IIpumeHnATH p P
napaMeTpoB 000CHOBaHHO
3HaHUSI OCHOBHBIX
. JIBUKEHUS MIPUMEHSATH
TOHATHH, MaTepHalbHOU 3HaHUSA
ONpC/ICICHHHM, TOYKH Tell, OCHOBHOTO
YTBCDKACHHMH U HaXOJIUTh IIPOrpaMMHOTI0
METONOB HaIlpaBJICHUE Marepuail  IpHu
MU3Yy4CHUS CUCTCM | KOPEOJINCOBA pelieHne
yMmeer U Mozelnen YCKOPEHHS, HauboJee
(IpOJBUH | MEXaHUKH, BBIBOJ] YPaBHEHHUS | TUIIMYHBIX 3a7a4.
YTBIi) MOJIEKYIAPHON IUIOCKOH
Gusuxy u 3JEKTPOMAarHuTHO
TepMOJMHAMUKH, | ¥ BOJHBI,
3IeKTpudecTBa n | AHATM3NPOBATH
MarHeTu3ma, opmyibi
ONTHKH, AaTOMHOU Dpenens no
. | aMIUIUTyAaM
bu3uky , saepHon YAaM,
paccUUTHIBATD
bu3ukn.
T paKIMOHHbIE
KapTHHBI,
HaBbikamu Bnanenue Hemoncrpupyer
camocTosTenpHor | HABbIKAMU CBogO,Z[HOG Hu
0 BEIGOPA MeTONA caMogToszem,Hor IIyOOKO€
0 BBIOOpA METOZA | BJIAJICHHE
W3yYEHUS CUCTEM p a a
BJIAJIEET 1 Moxeneii M3y4YEHUs CUCTEM | pa3HOOOpa3HBIMU
(BBICOKUIA) U MOJeIIen [pueMaMu
MEXaHUKH,
. MEXaHUKH, W3YyYEHUS] CUCTEM
MOJICKYIIAPHON MOJIEKYJIIPHOU U MOJEIIEH.
bu3uku u bu3MKT 1
TEPMOJIMHAMHKH, | TepMoMHAMHKH,
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AIIEKTPUYECTBA U | DJIEKTPUYECTBA U
MarHeTusma, MarHeTusma,
ONTHKH, aTOMHOI | OIITHKH, aTOMHOM
bu3UKY , SACpPHON (u3HKH , sCPHOH
dusnKn. ¢bu3uKu.
OK-3 - roToBHOCTb K 3HaHue JeMoHCcTpHpYyeT
CaMOpPa3BHUTHUIO, OCHOBHBIX 3HAHUE
caMopeain3aluu, ITIOHATHH, OCHOBHOI'O
HCIOJIB30BAHMIO orpezeneHui u MIPOrpPaMMHOTO
TBOPYECKOTO YTBEPKACHUIA Marepuana
OTEHIHANA M3YYEHHBIX (ompenenenuit,
aJITOpUTM pa3aenos. MOHATHH,
3HACT Hay4HOI'0 3HaHue YTBEPKACHUI),
TIOWCKa, OCHOBHBIX CHOCOOHOCTD
(moporos
. XapaKkTepUCTHKY | METOJOB JIOCTaTOYHO
- OCHOBHBIX U3YYEHHUS CUCTEM | TIOJHO U
yp()BeHB) 3JIEMEHTOB n MOI[CJICI\/JI, JIOTUYCCKHN YECTKO
Hay‘-IHOI\/Jl pa6OTI)I; peUICHUA ero N3JI0OKUTH,
Hanboee 3HAHUC
TUMUYHBIX 33/1a4. | OCHOBHBIX
METOJIOB
pelieHus
HauboJee
TUTTUYHBIX 3a/1a4.
[IpumensaTH JemoncTpupyet
3HAHUS OCHOBHBIX | YMEHHE
MOHSITUH, MIPaBUIILHO u
OCYIICCTBIATD onpeJieNICHUH, 000CHOBaHHO
STallbl ITONCKA YTBEP)KICHUN U MIPUMEHSTh
aBTOPCKOTO METOJIOB K 3HAHUSI
yMeer PCIICHUA; peLeHuno OCHOBHOTO
(npoBuH MIPEJICTaBIISITh Hauboee MPOrPaMMHOTO
- TEXHHYECKUE TUTIUYHBIX 33/1a4 | MaTepuail  Mpu
YTbIH) pelieHus ¢ pelIeHnn
UCIIOJIb30BAHUEM Hanboee
CpEIICTB TUTIMYIHBIX 33]1a4,
MOIETMPOBAHHSI OIPEACTIAA
HE00XO0TUMBIE
IPUEMBI ux
BBITIOJTHEHMUSI.
CHOCOOHOCTBIO K HemoncTpupyer
CaMOOpraHu3aly cBobosIHOE n
_ Bnanenue riybokoe
camooGpazopany | HBbIKAMHU BIIQJICHUE
CaMOCTOSITENILHOT | IPOrPaMMHBIM
BIIJICET 10, HaBBIKaMH
Ny 0 BBIOOpA METOZIa | MaTePHUAJIOM,
(BBICOKHI) | TBOPUYECKOTO
) pelIeHus BJIQJICHUC
PCIICHU 38131, HauOosee HaBBIKAMH
IpOrpaMMHBIC TUTIUYHBIX 33/1a4 | peIIeHus
CpeAacTsa HauboJee
KOMITBIOTEPHO TUNWYHBIX 3374,
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rpaduku B TOM 4YHCIE
TPeOYIOIIHNX
CIIO’KHBIX
MaTeMaTHYECKUX
BBIKJIQJIOK
BJIaJICHHC
pasHo00pa3HBIMU
nprueMamMu
U3YUEHUS] CHUCTEM
U MOJICIICH.

MeToauueckue MaTepualbl, oNpeac/JIalomue nmpouecaypsbl Ooi€eHNBaHUA
pe3yabTaToB OCBOCHHUA TUCHMUIIJIMHBI

OueHo4yHbIe CPeACTBA ISl TEKYLIeH aTTecTalun

Texymass arrecraruss mo guctuiimHe  «®du3ukay MPOBOAUTCS B
COOTBETCTBUHM C JIOKAJbHBIMU HOpMAaTuBHbIMH akTamu JIBOY wu saBusercs
00s13aTENBHOM.

Texymiass  arrecranuss 1O  JUCHMIUIMHE  TPOBOAUTCS B (opMme
WHIUBUyaIbHBIX nomarHux 3aaannii (M/13) u koutponbubix padot (KP).

OOBeKTaMU OTICHUBAHUS BBICTYTAIOT:
—  yueOHasi akTUBHOCTbH (CBOEBPEMEHHOCTH BhinosiHeHus 1/13);
—  CTENEeHb YCBOCHMS TEOPETUUECCKUX 3HAHUM;
—  YpOBEHb OBJIAJICHUS MPAKTUICCKUMH YMCHHUSIMU W HaBBIKAMU 110 BCEM BHUIAM
y4eOHOH paboThI;
—  pe3yJbTaThl CAMOCTOSTEILHON paOOTHI.

Texymrast arrecTanus OCYIIECTBISIETCS BEIYIIMM IpETojiaBaTesieM Ha
OCHOBE OIICHOYHBIX CpEJICTB, IPHUBEICHHBIX B HacTosAmeM paszaene (oHaa

OLCHOYHBIX CPCACTB, B COOTBCTCTBHHU C HpOHCI{ypOﬁ OLICHUBAHMUII.

NuauBuayaJbHbIe JOMANIHUAE 3a1AHUSA
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Bemmonmaeane WJ/[3 mpu3BaHO OpraHW30BaTh CaMOCTOSATEIBHYIO padoTy
CTYJIEHTa IO MOATATHOMY (POPMUPOBAHUIO KOMIIETEHIIMNA B YacCTH MPUOOPETEHUS
PeyCMOTPEHHBIX pabouelt yueOHON mporpaMMoil YMEHHIA.

B yuebnom cemectpe WJ/I3 BbIMONHSAETCS TIO KaXIOMY pasieny u
BBITIOJTHEHNE 3aJaHUN OCYIIECTBISETCS CTYIEHTOM CaMOCTOSITEIbHO BHE YacoB
ayAUTOPHBIX 3aHSITUML.

3aaHus BBINOJIHAIOTCS Ha Oymare gopmara A4 akKypaTHBIM U pa300pUUBbIM
nouepkoM. [IpuBonutcsa dopmynupoBka kaxzaoro 3ananus W3, ero moapoOHoe
pemienne. OTBET YKa3bIBAETCA B KOHLE BBINOMHEHUs 3amanusa. M3 umeer
TUTYJIBHBIN JHUCT, 0Opa3el KoToporo npuseneH B [Ipunoxxenun 3.

N/I3 1o KaxaoMy pasielly COAEpPKUT pPSAO THUIIOBBIX 3aJaHUM IO
paccMaTpuBaeMoOMy  pasneny JaucuuiuiMHbl.  IIpumepnsle  Bapuantel W13
NPUBOMASITCS CCBUIKOM Ha COOTBETCTBYIOUIME 3aJaHMsl Y4eOHOro W3JaHus,
YKa3aHHOTO B OCHOBHOM JIUTEPATypE.

N3 cnaercs MNpenoaaBaTeNl0 Ha MPOBEPKY 4YEpe3 OJIHY HEACNI0 IMOcie

HN3Y4YCHUS COOTBCTCTBYIOIICTO pasaciia AMCHUILINHEBI.

Bomnpocsl k 3k3aMeny

Tema «MexaHuka»

1. KunemaTuueckue XapaKTEpUCTUKM MaTepUabHONM TOYKH. CKOpPOCTH,
yckopeHnue. HopmanbpHoe, KacaTtelbHOE U MOJIHOE yeKopeHue. CBs3b MEXKIy HUMU
(BBIBOL).

2. KuHemaTHM4ecKuE€ YypaBHEHHsS pPaBHONEPEMEHHOIO W PaBHOMEPHOIO
NPSIMOJIMHEMHBIX IBHKEHHUU (BBIBOJ).

3. PenstuBuctckue mnpeoOpa3oBaHUs CKOpocTed (BbIBOJ Ha OCHOBAHUU

npeoOpazoBanus Jlopenia).
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4. TIpeooOpazoanus ['ammmes. IlpeoOpazoBanust Jlopenma. CrnenctBue u3
npeoOpa3zoBanuil  JlopeHIla: OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH  COOBITUM
(BBIBON)

5. IlpeobpazoBanus ['anmunes. IlpeoOpazoBanus Jlopenua. CrencrBue wu3
npeoOpazoBanuii JlopeHiia: OTHOCUTENLHOCTh JJIUTEIBHOCTH COOBITUM (BBIBO).

6. IIpeobpazoBanus ['amunes. IlpeoOpasoanus Jlopenma. CrenctBue wu3
npeoOpazoBanuii JlopeHiia: OTHOCUTEILHOCTh Pa3MepoB U POPMBI Tell (BBIBO).

7. CBOOOAHOE M HECBOOOJHOE BHIKEHHE MaTepUalbHOW TOUKHU. Tpaekropus
JIBIDKCHUS T€JIa B OJHOPOIHOM CHUJIOBOM TIOJIE€ TSTOTEHUS (BBIBOJ).

8. JIBmKeHHE Ten MepeMEHHON Macchl. YpaBHeHHE Meriepckoro (BBIBOX).
®opmyna [{uoakoBckoro (BbIBOI).

9. Kocmuueckune ckopoctu. Pacuer 1 m 2 ckopocreil. 3 kKocMHuecKas
CKOPOCTh. TpaeKTopuu ABMKEHHUS TeJI, 001aat0NUX JTaHHBIMU CKOPOCTSIMH.

10. PabGora. MomHuocth. OHeprus. Kuneruueckas sHeprusi (BBIBOJ).
[ToTenmuanbabie cuibl. [loTeHITMaNbHAS YHEPTUS CUJT YIIPYTOCTH (BBIBO/T).

11.ITorenunansubie cuibl. [lorennuanbHas sHeprusa. CBA3b MOTECHIMAIBHOU
CWIbl C TOTEHIMAJIbHOU »HHepruen (BbIBom). ['pamneHt. 3aKOH COXpaHEHUS
HHEPTUU B MEXaHUKE (BBIBOJ).

12. 3akonsl Kemepa. Pacuer cuibl B3auMoaeurcTBus Mexay ConHIEM H
MJIAHETON COJIHEUHOW CHCTEMBI (BBIBOM). 3AKOH BCEMUPHOT'O TATOTEHUS.

13. Kakue koseOaHus Ha3bIBalOTCA TrapMoHuyeckumu? KuHematnueckoe
ypaBHEHHE TapMOHUYECKUX KoyieOaHuil. CKOpOCTh. YCKOpPEHHUE U CHJIbI MpHU
rapMoHUYecKux  kosiebanusax. [lomyunts  Gopmyidy  TONHOW  DHEPrUU
rapMOHUYECKUX KOJICOaHUM.

14. Tloxg nelicTBHEM KaKMX CHJI COBEPLIAIOTCS 3aTyXalolue KoJieOaHus?
JudbdepennnansHoe ypaBHEHHE 3aTyXaloIUX KOJIEOAHWH H €ro peIieHue.
JexpeMeHT, norapuMuUecKuil JOeKpeMeHT W KodpduuueHT 3aryxanusa. Mx

(I)I/IBI/I‘-ICCKI/Iﬁ CMBICIT 1 CIMHUIIBI U3MCPCHUSI.
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15. JlaTb mOHATHST MOMEHTa CHJIbI MU MOMEHTAa HMIYJIbCA MEXAHUYECKOU
CHUCTEMbl OTHOCUTEJIHLHO OCH M TOYKH (Hayasna). BelBecT ypaBHEHHE MOMEHTOB
MEXaHUYECKON CHUCTEMBI OTHOCHUTEIBHO TOYKH. CopMymupoBaTh W 3amucaTh
3aKOH COXpPAHEHUS MOMEHTAa MMITYJIbCAa MEXaHMYECKOW CHUCTEMbl OTHOCHUTEIBHO
TOYKH U OCH.

16. Yto Ha3piBaeTcs pusmueckum masTHuKkoM? Marematuueckum? [lomyunte
nepuoabl MX Kojaebanuii. Uto Takoe nmpuBeaeHHAs JIHMHA (PU3UIECKOTO MasiTHUKA?
B dem cyTh 00paTUMOCTH TOYKHU MPUBECA U TOUKU KauaHUs?

17. Tlox nedcTBHEM KaKWX CHJ TPOUCXOJIAT BBIHYXKIEHHbBIE KoJieOaHuUs?
Kakue BBIHYXJICHHBIC KOJICOAHHMS Ha3bIBAIOTCS YyCTaHOBUBIIMMUCSA? BriBemute
3aBUCUMOCTh aMIUIMTYJbl TaKUX KOJICOAaHMM OT BBIHYXKIAOIIEH 4acToThl. YTO
Takoe pe3oHaHc? [loyunTe pe30HAHCHYIO 4acTOTy. BuUJ pe30HAHCHBIX KPHBBIX
JUTSL pa3IMYHbIX 3HAY€HUW KOA(PUIMeHTa 3aTyXaHusl.

18. Kakue ocu HazbiBatoTcs cBOOOAHBIMH? UTo Takoe rupockomn? Kaxoit
TUPOCKON HasbIBaeTcss cBoOOHBIM? [losicHUTE CyTh TMpOCKOnHYecKoro 3¢ dexra.
Korna Bo3HukaeT mpereccus rupockona? BeiBegute dhopmyity sl BEIYUCICHUS

YTIIOBOM CKOPOCTH MPEIIECCUH OCH TUPOCKOTA (FOIbI).

Bomnpocsl k 3K3aMeny.

Tema «MoJiekyasipHasi pU3UKa U TEPMOAUHAMUKA)

1. Metonpl pacCMOTpPEHUST CHCTEM MHOTMX YacTHL. MOJEKyNbl, aTOMBHI,
Macca arOMOB W MOJIEKyJl. ATOMHas enuHuna maccel. KommuecTBo BemiecTBa
(mouib). Yucno ABorajzipo, MOJIIpHAsi Macca.

2. TepmoanHamMu4eckuii METOJ U3yYeHUs cucTeM MHorux dactul] Hynesoe,
IIEpBOE, BTOPOE, TPEThE HAYAJIa TEPMOJUHAMHUKHU.

3. TepMoIMHaMHYECKHE COCTOSIHUS: PABHOBECHOE M HEPABHOBECHOE.

[Iporiecc paBHOBECHBIN (0OpaTUMBIH ), HEpaBHOBECHBIN. [{uKInyeckuii.
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4. VYpaBHeHue cocTosiHUA. MOJeNb UACATbHOTO ra3a. Y paBHEHHE COCTOSHUSA
uaeanpHoro rasza. M3omnpouneccel. 3akon JlaneroHa. 3-H ABOraapo.

5. BHyTpeHHSs SHEpPTHsi CUCTEMbI — (YHKITUS COCTOSTHHSL.

6. Temmora wu pabora kak QyHKuus npouecca. llepBoe Hayano
TEPMOJUHAMUKH.

7. TenmoeMkocTb: MOJIApHAs, yAeIbHasA, 0O0beMHasl. Y paBHeHHe Maiiepa.

8. TlomuTtponmuyeckuid mpouecc. Yp-ue noauTponsl. M3omporueccsl.
Anuabarudeckuii np. Yp-e [lyaccona.

9. PaboTa npu NoJUTPONUYECKOM H IPU U30IPOLIECCAX.

10. DHTpOonus UAEATBLHOTO ra3a.

11. Huknnueckue nponecchl. TernoBas mammuHa. Koadduuuent neiictBus
temnoBoit MamuHbl. KITJI naeansHoi TemoBoi Mamuubl. [ukn Kapho.

12. I nauano repmoanHamuku. @opmynuposka KenbBuHa u popmyaupoBka
Knaysunyca. IX 3kBUBaJIEHTHOCTb.

13. TepmoauHamuyeckas miKajga TeMIeparyp.

14. I1I-e Ha4ano TepMOAMHAMUKH.

15. JaBnenrie MoyieKyln Ha CTeHKY cocyaa. OCHOBHOE ypaBHEHHE
KUHETUYECKOW TEOPHUH T'a30B.

16. IlonsTHE TemMnepaTypbl B KHHETUYECKOW TEOpHUH Ta30B. CpenHss dHEPTHS
moiekyi. [ToctynaTenbHble, BpaliareabHble U KoJieOaTeIbHbIE CTEIICHH CBOOO/IBI.

17. BpoyHOBCKOE NBUKEHHUE.

18. Pacipenenenne Makcsemna. J[Ba moaxoJa K M3y4EHUIO PACHPEICIICHUS
MakcBenna. IInotHocTh cocrostHui. Pacnpenenmenne MakcBemwia 1mo MOIysro
ckopoctu. CpenHsst apudMeThyeckas, CpeaHss KBaapaTuyHas U Haubosee
BEPOSTHASI CKOPOCTU MOJIEKY!L.

19. Pactipenenenue bonbiiMana. He3aBUCHUMOCTH IUIOTHOCTH BEPOSITHOCTH,
KOOPAMHAT U CKOpocTen vactullpl. Pactipenenenue bonsuimana. bapomerpuueckas

dbopmyrna. Atmocdepa maaHerT.




JAJIbHEBOCTOUYHBIM®EEPAJIbHBI YHUBEPCUTET

PaGouasi nporpaMmMa y4eOHoii qucMIIHHbI «PU3HKA»

PaspaGoranmu: WnentnukamoHHbIil HOMep: KOoHTpOsBbHBIN 3K3eMIUIAp HAXOAUTCS
Homumyx B.E., PITY/1.43(45)-21.05.01-51.5.10-2014 Ha kKadenpe obmieil ¢puzuxu IlIkomns ecte- Jlucr 39 u3 55
Crasuuctslit H.H., CTBEHHbIX HayK /IBOY

Crebmuit M.,
KouerkoBa D.B.

20. Pacnipenenenue sHepruu Mo cTeneHsM cBoOoabl (Teopema boibiMana o
paBHOpacnpeneneHun). Yucno creneHedl cBoOonabl. Bblumcienuwe cpenHen
BEITMYMHBI, OTHOCAIIEHCS K OJTHOM CTEeTIeHn cBOOO I (Teopema bombimana).

21. Pacnipenenenue sHepruu no cremneHsaMm cBobozsl. Teopema bonbimana o
paBHOpACIIPEICIICHUH.

22. Teopusa TENIOEMKOCTH HACANbHBIX Ta30B. PacxoxaeHuwe Tteopuu C
DKCIIEPUMEHTOM.

23. TennoemkocTs TBepAbIX Tel. 3akoH [lronmonra m Iltm. TemmeparypHas
3aBUCHMOCTh TEIUIOEMKOCTH TBEPABIX Tel. T€Oopus TEIIOEMKOCTH OWHIITEHHA.
Temneparypa OitHmTediHa. ['paHuna NOPUMEHUMOCTH TEOPUM ODUHIITEHHA.
donoHbl. Mogens JlcOas.

24. ®u3nyecKuil CMBICH SHTPONUU. DHTponusa uA. raza. CTaTUCTUYECKUU
XapakTep BTOPOr0O MW TPEThEro Hayal TepMOAUHAMUKH. OTpuLaTEIbHbIE
TeMIepaTyphbl.

25. Cunbl MEXMOJIEKYJIIPHOTO B3auMojeicTBUs. MOHHAasT W KOBaJICHTHas
cBs3b. Cuiibl Ban-nep-Baanbca. OcoOO€HHOCTH B3aUMOJICHCTBUSI B TBEPABIX Teax,
KUJKOCTSIX U razax.

26. ®a3oBbIi MEPEXo]] U3 ra3000pa3HOr0 B KUAKOE cocTosHHE. M30oTepMbl
peanbHOrO raza. Kpurnueckoe cocrositnue. Haceimn. nap. 3aBUCUMOCTb IUIOTHOCTH
Hachlll. mapa oT Temreparypsl. [IpaBuno peruara. Kputnueckas omnajiecleHIus.
JIByxdazubie cocrosinud. IloBenenue aByx(da3HOW cHUCTeMbl TPU H3MEHEHUU
temmnepatypsl (pu V=const). Ternora ¢dazooro npespatienus, gasz. [lepexoast |
pona.

277. YpaBHeHUE Knaneiipona-Knaysuyca. dazoBas JarpaMmma.
[Tpubnmxennoe pemenue ypaBuenus Knaneipona—Kiaysuyca.

28. YpaBuenue Ban-nep-Baansca. OTkJIOHEHHME CBOWMCTB Tra3oB  OT
yJeabHbIX. BupuanbHOe ypaBHEHUE COCTOsiHUs. YpaBHeHHe BaH-nep-Baanbca B

BUpHAIIbHON U cTanaapTHoW ¢opmax. M3otepmbl ypaBHenusi Ban-nep-Baanbca.
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Metactabunbable  cocTosiHus. KpuTudeckue mapameTpbl, CpaBHEHHE C
DKCIEPUMEHTOM. 3aKOH COOTBETCTBEHHBIX COCTOSIHUWA. BHYTpEeHHsA 3HEprus rasza
Ban-nep-Baanbca.

29. Dddext xoyns—Tomcona. uddepennmanbHas u uHTErpagbHas Gopmbl
sabdexra xoyns—Tomcona. Ddpdekr xoyns—Tomcona B raze Ban-aep-Baainbca.
Temneparypa naBepcun. CxxaTue ra3oB. MeToabl OXJIaKIEHUS: MPOTUBOTOYHOTO
oOMeHa TeryioM, aauadaTuieckoro oxjaxaeHus. Cpoiicrsa BemecTa BOau3u 0KO.

30. [loBepxH. HaTsbkeHne CBOOOAHAas MOBEPXHOCTHAs HEpPrusi. MexaHusm
BO3HMKHOBEHHUSI IOBEpX. HATSIKEHUSA. YCJIOBHE PAaBHOBECHS Ha TpaHULE JABYX
XKUIKOCTEHN, HA TPAHMIIE )KUJIKOCTh — TBEPAOE TeJo. J[aBlIeHne N0l HCKPUBJICHHON
noBepxHocThI0. Kanmisipasie siBinenus. [lo0BepXHOCTHO — akTHBHbBIE BEILIECTBA.

31. UcriapeHue M KWIIEHHE KUAKOCTUCTH. JI[MHAMHUYECKOE paBHOBECHE.
Cucrema nmap—KuAKOCTb. J{aBiieHHE HACBHIIEHHBIX NAapOB BOJM3M HUCKPUBIECHHOMN
noBepxHocTH. Kumenme. Ileperperas xkuakocts. Ily3pippkoBas kamepa.
ITepeoxmaxnénnpiil nap. Kamepa Busnbcona.

32. CTpyKTypa XKHAKOCTEH. 3aBUCHUMOCTb CBOMCTB JKMAKOCTH OT CTPOEHHUS
MoutekyJl. JKuakne Kpuctamuibl U uX BUAbl. CMEKTUKH, HEMAaTUKH, XOJIECTEPUKH —
VX CBOMCTBA U NIPUMEHEHHE.

33. CummeTpus TBepAbpiXx Tenl. Ochk cumMeTpud n-ro nopsuaka. IlnockocTts
CUMMETPHUH, LEHTP CUMMETPUHU. 3€pKaJbHO-MOBOPOTHAS OCh N-TO MOPSAIKA.
ToueuHsle rpymIibl. 3epKajbHbIE H30MEPHI.

34. Kpucramn. pemerkd. HeoOX0IMMOCTh NEPUOJUYECKON CTPYKTYpPHI.
[TpumuTHBHAS pelieTka, 1 HEOAHO3HAYHOCTh BhIOOpa ee O6a3uca. TpaHcnauroHHas
cumMerpusi. [IpocTpaHCTBeHHbIE TpyNmbl. IEMEHTbl CUMMETPUHM PEIICTKH.
Kpucramnmueckue knaccel. Kpucramiorpagpudyeckue cuUCTEMBl  KOOpIUHAT.
O0603Ha4YeHHS] aTOMHBIX ITOCKOCTEH, HapaBJIeHUH.

35. lebekTbl  KpUCTAIUIMYECKUX  PEIIETOK —  TOYEYHbIE  J1e(EeKThI,

JTUACJIOKAIIUH.
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36. Mexanuueckue cBoWcTBa TBepablx Ten.  Jepopmarmu, TeH30p
nedopmaly, ynpyrue HampspKeHHUs, BCECTOPOHHEE PACTSDKEHHME WIIM CHKaTHe.
[Tnactuyeckas geopmariusi, TEKy4eCTb, MOJEKYJISIPHBIM MEXaHU3M MPOYHOCTH.

37. Bugel mporeccoB mepeHoca. Bpems penmakcanuu, TEIUIONPOBOIHOCTD,
nuddy3us, BI3KOCTb.

38. XapakTepucTUKU MOJIEKYISIPHOTO JBWKCHHS: TONEPEYHOE CEUCHUE.
CpenHnsas anuHa cBOOOJHOTO Ipodera. YacToTa CTOIKHOBEHUM B MOJENN TBEPIBIX
cdep.

39. Ilpouteccyl  mepeHoca B razax. OOmiee ypaBHEHHE TI€peHOCA.
TemnonpoBoIHOCTb, BA3KOCTh, caMoauPy3ust. CBsizb MexAy «Kod(PuureHraMu
EPEHOCAY.

40. dusnueckue SBICHUSA B pa3pekeHHBbIX rasax. Bakyym. Temnonepenaua,
mupdy3us. TpeHue nmpu ManbIx 1aBJICHUSAX.

41. SABnenus mepeHoca B TBepabix Tenax. duddysus, TemmonpoBOAHOCTH,
BHEILHSS TEIJIONPOBOAHOCTb.

42. SABnenuss mnepeHoca B KUAKOCTAX. Juddy3us, TemnonpoBOAHOCTD,
BA3KOCTb.

43. OTnn4mne CTaTUCTUYECKOTO METOJA OT TEPMOJIMHAMUYECKOTO.

44. MakpOoCKOIMYECKOE M MHKPOCKOIIMYECKOE  COCTOSIHUS ~ CHUCTEMBL.
OmnpeneneHrue CHCTEMbI, PAaBHOBECHOE COCTOSIHME, CTaTUCTUYECKUH aHcaMmOb
CHUCTEMbI, MUKPOKAaHOHMYECKUM aHCcaMOJib. Dproauueckas rumnore3a. CpemHee 1o
ancam0Oito. CpeHee 1o BpEMEHH.

45. BeposiTHOCTh ~ MakpoCOCTOSIHUS.  TepMoAMHAMHUYECKass BEpPOSITHOCTh
MaKpOCOCTOSIHHMSI.

46. Kanonnueckuit  ancamOnb. Pacnpenenenne ['mbG6ca. CropocTHBIC
(MMITyJIbCHBIE) 151 SHEPreTHYECKUE MHKPOCOCTOSIHUSL. Onpenenenue

KaHOHMYEeCcKoro aHcamOyisa. KaHoHuveckoe pacmpenencHue (pacnpeseiicHue

['u66ca).
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Bonpocsl k 3Kk3aMeny.

Tema «OnTuka»

1. CBoOogHoe anekTpoMarHuTHoe moze. Cucrema ypaBHeHud Makcpeia
JUIsL  CBOOOJHOTO DJIGKTPOMAarHUTHOrO ToJisd. BbIBOJ ypaBHEHHS IUIOCKOU
AIEKTPOMArHUTHOM BOJIHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH (BBIBOI).

2. W3nydyeHue SNEKTPOMAarHWTHBIX BOJH (aumose I'epma, aToMHBIA
JUHENHBIN ocuuyuisITop). BhIBOI ypaBHEHUS ChEpUUYECKON 3IEKTPOMArHUTHOM
BOJHBI. BosHOBas 30Ha, nuarpamma usnydeHus. CpeaHss MOLIHOCTh M3JITy4ECHUS
(BBIBOTI).

3. IlIxama anekTpoMarHUTHBIX BOJH. CBeT, mpupoaa ceeta. CBETOBAsI BOJIHA!
YpaBHEHUE CBETOBOU BOJIHBI, €€ XapAKTEPUCTUKU U CBOMCTBA.

4. 3axkonbl reomerpuueckor ontuku. lIpunnun @epma. BbIBOI 3aKOHOB
reOMETPUYECKON ONTUKHU HA OCHOBE DJIEKTPOMArHUTHON TEOPHUU CBETA.

5. CooTHOLIEHHWE AaMIUIMTYJ CBETOBBIX BOJIH @IPU OTPAKEHHUH U
NpeJIOMJIEHUM Ha TpaHule pasznena AByX cped. Dopmynbl DpeHenst (BBIBOJ,
oOmuit ciryyaii).

6. Anamuz ¢opmyn @penens 1o aMmmuMTyAaM. SIBI€HHE  TIOJHOMN
MOJISIPU3ALMKM CBETA NPU OTPAKEHHMH, 3aKOH bprocrepa. MexaHu3M nosspuzanuu
CBETa IIPU OTPAXKEHHUH U NPEJIOMIICHUU.

7. COOTHOLICHUE aMIUIMTYJ NaJarouIeld, OTPAXXCHHOM U MPEIOMIICHHOMN
CBETOBBIX BOJIH Ha TPaHULIE pa3zeia ABYX Cpell MPU HOPMAJIbHOM U CKOJB3SIIEM
NaJICHUU CBETA.

8. Koadduumentsl oTpaxkeHuss W mnperomiieHus cBera. [‘paduueckoe
npencrasienne Gopmyn Openens. Ananus Gopmyn Openens mo dazam.

9. TlonHOe BHYTpPEHHEE OTpaKEHUE CBETA. AHAIU3 MOBEICHUS OTPAKEHHON
W TIPEJIOMJICHHOW CBETOBBIX BOJH Ha OcHOBe (opmyn Dpenensa. Onruueckue

BOJHOBOJBI.
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10. Untepdepennust cera. YCIOBUS BO3HUKHOBEHHS HHTEp(EpPEHIIMOHHON
KApTUHBI OT JABYX AJICKTPOMATrHUTHBIX BOJH. CTpyKTypa HHTEp(EpEHIIMOHHOTO
MOJISL OT JBYX TOUYEUHBIX KOT€PEHTHBIX HCTOYHHUKOB.

11. Buaumoctb UHTEPPEPEHIIMOHHON KapTUHBI. 3aBUCHUMOCTh
UHTEPPEPEHIIMOHHON KAPTUHBI OT PACCTOSIHUS MEXKIY UCTOUHUKAMU U TIOJIOKEHUS
sKpaHa HaOmroaeHus (ombIT FOHra). 3aBUCUMOCTD MHTEPPEPEHIIMOHHON KapTHHBI
OT TPOTSHKEHHOCTH MCTOYHMKA. [IpocTpaHCTBEHHass KOTEPEHTHOCTb U €€
XapaKTePUCTHKHU.

12. 3aBucuMOCTB UHTEPPEPEHIIUOHHON KapTUHBI oT CTEICHU
KBa3UMOHOXPOMAaTHUYHOCTH HCTOYHUKA CBeTa. BpeMeHHass KOrepeHTHOCTh U ee
XapaKTePUCTHKHU.

13. Metoasl OCyUIeCTBIEHUsT UHTEpPepeHIuu (JeaeHre (poHTa BOJIHBI U
JIeNIeHNe aMIUTUTYABl BOJHBI). [loochkl paBHOrO HAakJIOHAa W TOJIOCHI PaBHOU
tonmuuHbl. Kosbna HeroToHA.

14. Iudpakuus cera. [lpunmun [Moiirenca-Openens (BbIBOa). MeToa 30H
dpenens (BbIBOA).

15. 3aBucuMocTh unciaa 30H OpeHens oT paanyca OTBEPCTUS, OT B3aUMHOTO
pacmoyIoKeHUs] MCTOYHWKa, auadparmMbl U dSKpaHa HaOmroneHus. Judpaxiums
®penernst Ha KPYTJIIOM OTBEPCTUH M TUCKE. 30HHAS TJIACTHHKA.

16. Iudpakuus Ppaynrodepa Ha mienu. BiusHue MUPUHBI WIETA Ha
TG PAKIIMOHHYIO KapTHHY.

17. Teopus  nudpaklMOHHOM  pEIICTKU.  AHaAIM3  pacnpeeseHUs
WHTEHCUBHOCTU B Iu(dpaknuoHHON kaptuHe DpayHrodepa otr AuGpaKIUOHHON
PEIIETKH.

18. Pacuer nudpakiinoOHHON KapTUHBI.

19. B3aumopeiicteue cBeta ¢ BemiecTBOM. HopmanbHas UM aHOMalibHas
aucrepcusi. DJNEeKTpoHHas Teopusi aucnepcud. KOMIUIEKCHOCTh TOKa3aTels

npesnomieHus. @opmyia 3enbmeiiepa (BBIBOA).
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20. SlBnenune mOTJONIEHUSI CBETa BelIeCTBOM. 3akoH byrepa-Jlambepra.
3akoH bepa. Koadduiment normnoiieHus cpera.

21. IIpoxoxkaeHre CBETa Yepe3 ONTUYECKH HEOJHOPOIHYIO cpeny. PaccesiHue
cBeta. 3akoH Panes (BbiBox). [lonsipusaiius paccesstHHOro CBeTa.

22. BpameHue IUIOCKOCTH MOJIApU3alMd  CBETA ONTUYECKH aKTHUBHBIM
BelecTBOM. 3akoH buo (BpamarenbHass nucnepcusi). Teopust BpamiatreabHON
JUCIIEPCHUH.

23. IIpoxoxkaeHrEe CBETAa 4Yepe3 aHM30TPONHBIC Cpenbl. SIBICHHE ABOWHOTO
nydenpenomiuenne.  OcHOBbI  KpucrtaymmoonTukn.  CTpykTypa  INIOCKOM
MOHOXPOMAaTHYECKOW BOJIHBI B aHU30TPOITHON Cpee.

24. Teopus nBoiHoro nyuenpenomieHus (3akoH Openens, BoiBoa). [IpaBuna
pacdera IMOJIO)KEHHS W HallpaBlIeHHUA (POHTA BOJHBI HAa OCHOBE MPHUHIIMIIA
['toiirenca st aHM30TPOITHOM CPEIbI.

25. UckycctBenHast anuzotponusi: mnerporpadus, s3pdexr Keppa, sdpdexr
KorToH-MyTOHAa.

26. PaBHoBecHoe TemioBoe u3nydeHue. 3akoH Kupxroda. AOCoOm0OTHO
YepHOE TeN0. 3aBUCUMOCTb HCITYCKATEIbHON CHOCOOHOCTH abCONIOTHO YEPHOTO
Tela OT JauHbI BOdHBL. 3akoH Credana-bonsiiMana. 3akoH cmernieHus BuHa
(penomeHomOrNYECKast TEpMOAMHAMUKA TEIIJIOBOTO U3ITYUEHUS).

27. PaBHOoBecHOe  TerioBoe — um3nyuenne. Dopmyna  Panes-/IxuHca,
«ynbTpaduosieroBas karacrpoday. opmyna uznyuenus [lnanka.

28. KBaHTOBBIE CBOMCTBa cBeTa. BHemHuil u BHYTpeHHUH (DOTOIPDEKTHI.
3akonbl CtosieroBa. HegocTaTku KiIacCMYECKOMl TEOPHUM U3IIyYEHUs. Y paBHEHUE

OutHmTeitHa s hoTodddexTa.

TecTnl M0 Kypcy «Pu3uka»
1. JIBrkeHne MaTepruaibHOM TOUYKHU U TeJl 0€30THOCUTENLHO K TPUYUHAM, €TO BbI-

3bIBAOIUM U3YYA4cCT:
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1) cratuka

2) KHHEeMaTHKa
3) TMHaAMHKa
4) ontuka
2. Kakoil BeIMYMHOM SBIISETCS CUia:
1) ckansspHOI
2) BEKTOpHOI
3) 6e3pazmepHOi
4) MoITHOM
3. AHaAIUTUYECKOE BBIPAKEHNE MOMEHTA CUJIbl OTHOCUTEIBbHO KOOPAMHATHON OCH
X:.
1) my = xP, — zPx
2) my=yP,—-zP,
3) my =yPy —zP,
4) my = m,-my
4. 'oporpad ato:
1) nunus
2) BEKTOp
3) ckamsip
4) ypaBHEHUE
5. Monaynp BpamaTeabHOr0 YyCKOPEHUs T-KU TEJIa PABEH:
1) R¢? (rme R paccTosiHuE OT T-KH 0 OCH BPAILEHHUS, E-YTTI0BOE YCKOPE-
HUE)
2) Re (rne R paccrosiHue OT T-KU 0 OCH BpallleHUs], E-YTJIOBOE YCKOpe-
HUE)
3) v*/R (rme R — paguyc KpUBHU3HBL, U —IMHEWHAS CKOPOCTD)

4) v/R (rne R — panuyc KpUBU3HBI, V —JIMHEWHAs CKOPOCTBH)
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6. Jlna BpamarensHoro AsmkeHnus o popmyne RV E™ + @ nmaxomures:

1) MOLyJIb IOJIHOM CKOPOCTH
2) MOAYJIb YTIOBOM CKOPOCTH
3) MOJyJIb IOJIHOT'O YCKOPEHUS

4) MOJyJIb YTIIOBOTO YCKOPEHUS

7. BepHO 1 yTBEpKI€HHE: CKOPOCTH JIFOOOW TOUKHU (PUTypBl pABHO T€OMETpUYE-

CKOM CYMMC CKOPOCTH IIOJII0Ca U BpamaTGHBHOﬁ CKOpPOCTH ATON TOYKHU BOKpPYT I10-

JIroca
1) na

2) HeT

8. ITpu omnpenesieHny MOJOKEHUS TOUKH B CPEPUUECKON CHCTEME KOOPAUHAT HC-

MOJIb3YIOTCSI:
1) yron HyTanuu, BpalieHus 1 MOTJIONICHUS
2) yroia npeueccuu, BpauieHus: 1 COOCTBEHHOTO BEpUYEHUs
3) yroJ mpeneccuu, HyTallii U1 COOCTBEHHOT'O BEPUCHHS
4) yroJ npeueccuu, HyTaluu U COOCTBEHHOTO BpallleHUs
9. CKOJIBKO CTEIEHEN CBOOOABI UMEET CBOOOIHOE TEJIO:
1) mecth cTeneHel CBOOOIBI
2) TpH CTENEeHU CBOOOAbI
3) ogHy cTeneHb CBOOOIbI

4) nBe CTENEeHH CBOOOIbI

10. JIB>keHMe TaHHON TOYKHM I10 OTHOILICHUIO K IOJIBM)KHOM CUCTEME OTCUeTa

Ha3bIBACTCS:
1) OTHOCHTETBLHBIM JIBH)KCHHEM
2) IEepEHOCHBIM JIBMYKCHUEM
3) aOCOMIOTHBIM JBH)KCHUEM

4) noctynaTeibHbIM
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11. 3akoHunTh mpaBmiio JKyKoBCKOTO: YTOOBI HAWTH HANpPaBJICHUE KOPHOJIHCOBA
YCKOPEHHUSI, CIIEYET CIPOEKTUPOBATh OTHOCUTEIIbHYIO CKOPOCTh TOYKH Ha IJIOC-
KOCTb, MIEPIICHANKYJISIPHYIO OCH IEPEHOCHOTO BpAIlEHUsI U TOBEPHYTH 3TY MPOEK-
IO B 3TOH ke mrockocTd Ha 90°. ...
1) mo 4yacoBoit cTpenke
2) NIpOTHB YaCOBOM CTpEJIKE
3) IpOTUB MEPEHOCHOTO BpAIlICHHUS
4) B CTOpPOHY NIEPEHOCHOT'O BPAIIICHUS
12. I =|(y*+z%)dm MOMEHT HHepLHH
1) Tena
2) Tejla OTHOCUTEIBHO OCEN Y U Z
3) Tena OTHOCUTENIBHO OCH X
13. Bec Tena u macca Tena nOHATHS:
1) SKBUBaJICHTHBIC
2) HE KBUBAJICHTHBIE
3) paBHOILICHHBIC
4) 5K309KBHUBAJICHTHBIC
14. AMmuTyna KojaeOaHus MOKa3bIBaeT:
1) Hanbonplee OTKIIOHEHUE OT TTOJIOKEHUSI PAaBHOBECHS
2) HaMMEHbIIIEEe OTKJIOHEHHE OT MOJI0KEHUSI PABHOBECUS
3) HaMMEHBIINUNA MPOMEKYTOK BpEMEHH, TI0 UICTEYECHUU KOTOPOTO JABUIKE-
HUE TOYKU MOJTHOCTHIO TTOBTOPSIETCS
4) HanOONBINIA TPOMEKYTOK BPEMEHHU, TI0 KCTEUEHUN KOTOPOTO JIBUKE-
HUE TOYKU MOJHOCTHIO TOBTOPSIETCS
15. «Hukakne MmexaHu4ecKHe SIBJICHUS], IPOUCXOASIINE B MMOJBUKHOU Cpelie, HE
MOTYT OOHapY>KUTh €€ MPSIMOJIMHEHHOTO U PABHOMEPHOTO JIBIXKCHUS - (hOPMY-
JUPOBKA

1) npuHIIMIa UHEPUUU
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2) IMpuHOUIIa OTHOCUTCIIBHOCTH KJIACCUUECKOM MEXaHUKHU

3) 00111eT0 MPUHIIUIT OTHOCUTEIILHOCTH

4) cnencTBuUs U3 MEPBOTO 3aKOHA MEXAHUKHU

16. HCHTpOM MaCC CUCTEMBI HA3BIBACTCA 'COMCTPHUYICCKAA TOYKA, paauyC BCKTOP

KOTOpOﬁ OoIIpCACIIACTCSA PAaBCHCTBOM

17. «MOMEHT MHEepIMH Tejla OTHOCUTENLHO HEKOTopoi ocu [=Ic +md, -

Gopmyup
1

OBKa T€OPEMBI

) Diinepa-Jlanambepa

2) Ilanma-I roapaeHa

3) I'oitrenca-1lIteitnepa

4) Kenura

18. CBs3b, ypaBHEHUE KOTOPOH COACPKUT HEUHTETPUPYEMBIM 00pa3oM MPOU3BO/I-

HbI€ OT KOOPJMHAT N0 BpeMEHH Win Au(depeHnanbl KOOpAUHAT, Ha3bIBAETCS

1) ronoHoMHOM

2) HETOJIOHOMHOM

19. Eciiu s-unciio He3aBUCHMBIX KOOPJIMHAT, M — YMCJIO TOJIOHOMHBIX CBS3EH, N —

YHCJIO HETOJIOHOMHBIX CBSI3€H, TO YHCIIO CTENECHEH CBOOOIBI L HErOJIOHOMHOM CH-

CTEMBI PAaBHO

1) v=s-m

2) v=s-n

3) v=s+n
4) v=s+m

20. PaBHOBECHE MEXAHUYECKUX CUCTEM MO JCHCTBUEM CUJT U3y4aeT:

1) cratuka
2) KUHEMaTHhKa
3) nuHamuka

4) ontuka
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21. Kakumu (haktopamu onpeaensieTcs JeiHCTBUE CUITbI Ha TEJO:

1) TOUKO MPUITOKEHUS, HATTPABICHUEM, BEJIMUUHON

2) TpaeKTOpHEN, MOITHOCTBIO, HAIPABJICHUEM

3) paboToii, TOUKOI MPUIIOKEHHUS, HAIIPaBICHUEM

4) cuna — Oe3pa3MepHas BeIMUUHA, ONPeIeJICHHBIX (haKTOPOB HE CyIIle-

CTBYET

22. CyIIecTBYIOT CIAEAYIONINE CIIOCOOBI 3aJaHUsI IBUKCHUS:

1) ecTecTBEeHHBINM

2) BEKTOpPHBII

3) cKaJApHBIit

4) KOOpAMHATHBIN

23. I[BI/I)KCHI/IC TCJ1a, ITPU KOTOPOM Tr00as npsaMast, COCAUHAIOIIAA ABC TOUYKH 3TOI'O

TCJa, ABUKCTCA MMapaJJICIIbHO caMoM ceOe Ha3hIBACTCH:

1) BpaiarenbHbIM IBUKEHUEM
2) yOBICTpEHHBIM JIBH>KEHUEM
3) moctynaTeabHbIM JBHKCHUEM

4) cyOrocTynaTeabHbIM JIBHKCHUEM

24. Moaynb IEHTPOCTPEMUTEIBHOTO YCKOPEHHUSI PABEH:

1) Ro? (rae R paccTosHue OT T-KU 0 OCH BPALIEHHS, () —yTIIOBas CKO-

pOCTBb)

2) R o (roe R paccTosiHue OT T-KU A0 OCH BPAILIEHUS, (0 —yTJIOBask CKO-

pOCTB )

3) Re (roe R paccrosiHMe OT T-KHM 0 OCH BpalllEHHUs], E-YTIIOBOE YCKOpe-

HUE)

4) v/R (roe R — pagmyc KpuBU3HBI, U —JIMHEWHAS] CKOPOCTH )

25. BepHo 51 yTBEpKIEHHUE: CKOPOCTH JIFOOOW TOUKH (PUTYPHI paBHO apudmeTrye-

CKOM CyMMe CKOPOCTH TOJIF0CA U BpallaTEIbHOW CKOPOCTH 3TOM TOYKHU BOKPYT I0-

JrocCa
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1) na
2) HeT

26. [Tonoxenune ToOUkH Mpu CHEPUIECKOM JIBIKCHHUH OMPEICIIICTCS:
1) TpeMst cTeneHsIMHu CBOOOIbI
2) IECTHIO CTETICHSAMHU CBOOO/IBI
3) ogHOI CTEIEHBIO CBOOOIBI

4) nByMs CTETIEHSIMH CBOOOIbI

27. IlyTeM MOCTYIAaTENIBbHOTO IBUKEHUS BMECTE C TOUKOM, IPUHATOM 3a MOJIIOC U

MOBOPOTA TeJIa BOKPYT HEKOTOPOU OCH, MPOXOIALIEN Yepe3 MOTC MOKHO OCYIIe-

CTBUTH TIEpPEMEIICHUE:
1) Tena ¢ OTHOM CTEMEeHBIO CBOOOIBI
2) chepudecKkoro IBUKEHHUS Tella
3) BpalllaTeJIbHOTO ABUXKEHUS Tella
4) cBOOOIHOTO TEa
28. CKOIBKO CTEIEHEH CBOOOIbI HMEET CBOOOIHOE TEIIO:
1) Tpu crenenu cBOOOABI
2) mecTh CTeneHel CBOOOIbI
3) ogHy cTeneHb CBOOOIbI
4) nBe CTENEeHH CBOOOIBI
29. CxopocTh JIF000M TOYKH CBOOOHOTO JIBIKYIIIETOCS TeJla paBHA:
1) vo + oxr
2) O, +@xF

3) at 4) at?/2

30. JIBmxeHue MOABMYKHON CHCTEMBbI OTCUETa U HECU3MEHHO CBS3aHHOI'O C HEHl Tela

110 OTHOIIIEHHIO K HETIOJABHKHON CHCTEME OTCUETa:
1) oTHOCUTEIBLHBIM ABHKEHUEM

2) NIepEeHOCHBIM JIBUKEHUEM
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3) aOCOIIOTHBIM JIBHXKCHUEM
4) moctynaTelbHbIM
31. 1= [(y*+z*)dm MoMeHT HHepLHH
1) Tena
2) Tena OTHOCUTEIILHO OCEH Y U Z

3) Tena OTHOCUTENIBHO OCH X

32. OcHOBHOE ypaBHEHHE JUHAMUKHA MAaTepUaIbHON TOYKU B BEKTOPHOH dopme

2— —
R )
4y di dt

K

33. Teopema 006 U3MEHEHMU MOMEHTA KOJIMYECTBA ABUKEHUS  ° MaT. TOUKHU

d*K,

=M
1y df’ °

2) dt

dK, -
3) di

dK,
4y dt

M,

34. IloTeHMaIbHBIMU (KOHCEPBATUBHBIMU ) HA3bIBAIOTCS CUJIBI

1) paboTa KOTOPBIX OMPENEIIETCA TOJIBKO MOJ0KEHUEM HaYyalbHBIX U

KOHCYHBIX TOYCK IIYTH

2) paboTa KOTOPBIX 3aBUCUT OT TPAEKTOPUH TOUYKH, K KOTOPOW JaHHBIE

CHJIBI IIPHUIIOKCHBI
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3) paboTa KOTOPBIX paBHA HYIIIO

4) HanpaBlIEHHBIE B OJIHY CTOPOHY

34. Kunetnueckasi 3HEprusi CUCTEMBI

n

E, = ZZmlui2

1) i=1
KUH _l miulz

2) 2 i=1

EkuH = Zmiulz
3) i=1

E, = Zmigh
4) i=1

35. Mepoil MEXaHMYECKOTO B3aUMOICMCTBUS TEII SIBISIETCS:

1) MoutHocTb
2) Cuna

3) Pabora

4) Ckansip

36. IIneyoM cuiIbl OTHOCHTEIBHO JAaHHOW TOYKH HA3bIBAIOT:

37. Ilapa

1) Jnuny nepneHauKkymsipa, OMyIIEHHOTO U3 JAaHHOW TOYKU Ha JTUHUIO

JNIEUCTBUS CUIBI

2) InvHy nepneHaAnKyJisgpa oT JaHHON TOYKH IO TOYKU MPUIIOKEHUS CU-

JIbI

3) Juny oTpe3ka OT JaHHOM TOYKH J0 CHUJIbI

4) JInuHy OTpe3Ka OT TaHHOW TOYKH /10 KOHIIA CUJIbI

CHJI HE IMEET:
1) MOmMeHT

2) miieuo

3) paBHOJICUCTBYIONTYIO

4) 5KBUBAJIEHTHYIO NIapy CUJI
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38. JIunus, onuceiBaeMasi JBUKYILIEUCS TOYKON B IPOCTPAHCTBE, HA3bIBAETCA:

1) rogorpadom

2) TpaeKTopHen

3) HanpaBiIeHUEM

4) mytem

39. PaguaH — neHTpaIbHbBIA YIOJI:

1) HA TyTH KOTOPOTO paBHA MOJIOBUHE paJnyca

2
3

) JIMHA TyTH KOTOPOTO paBHA PagnyCy

) BeJMYMHA KOTOpOro pasHa 51°

4) BenmMurHa KOTOporo pasHa 61°

40. Mopynb BpamaTeibHOTO YCKOPEHUS T-KH TeJla PaBEH:

1) R€? (rae R paccTosHUE OT T-KH 10 OCH BPALIEHHUS, £-YTIIOBOE YCKOPE-

HUE)

2) Re (rne R paccrosiHME OT T-KU 0 OCH BpallleHHUs], E-YTJIOBOE YCKOpe-

HUE)

3) v*/R (rme R — paguyc KpUBU3HEL, U —IMHEHHAS CKOPOCTE)

4) v/R (roe R — pagnyc KpuBU3HBI, U —JIMHEWHAS] CKOPOCTH )

41. Kaxkoe

ABHIKCHHUC MOKHO OCYIICCTBHUTH COBOKYIIHOCTBIO IBYX nepeMemeHHﬁ:

MMOCTYNATCJIbHLIM IIEPEMCIICHUEM W ITIOBOPOTOM!

1) chepuyeckoe ABMKEHHE

2) BpamaTenbHOE JBUKEHUE

3) II0CKO-TMapasiesibHOE IBUKEHUE

4) noctynaresbHOE ABUKEHUE

42. IIpu CONNPUKOCHOBEHUH C HEMOJABHKHOM TIJIOCKOCTHIO MTHOBEHHBIN LIEHTP

CKOPOCTEM:

1) paBeH OGECKOHEYHOCTH

2) paBeH HYJIIO

3) paBE€H OTHOLIEHUIO YTJIOBON CKOPOCTH K PaIHyCy
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4) paBeH MPOU3BEACHUIO YIIIOBOM CKOPOCTH HA PainycC

43, TBepI[OC TCJI0, UMCHOIICC OAHY HCIIOABHIKHYIO TOUKY MOKHO IICPCMCCTUTD U3

OJTHOTO TTOJIOXKEHUS B TF000€ APYroe IMOBOPOTOM BOKPYT HEKOTOPOH OCH, TIPOXO-

JSIEN Yepe3 HeMOABUKHYIO TOUKY — 3TO (hOPMYITUPOBKA TEOPEMBI:

1) Kenura
2)I1anma-I"ronbnena
3) Diinepa -/lanambGepa

4) KykoBckoro

44 . CKONbKO cTereHer cBOOOIbI UMEET CBOOOTHOE TENO:

1) Tpu crereHn cBOOOIbI
2) nBE CTENEHU CBOOOIBI
3) ogHy cTeneHb CBOOOIbI

4) mecTh cTereHei cB00O b

45. HanpaBneHne BEKTOpa yriiOBOW CKOPOCTH U YIJIIOBOT'O YCKOPEHHUS TEIA OT BbI-

Oopa mostoca:

1) He 3aBUCUT
2) 3aBUCUT
3) 3aBUCHUT OT HaYaJbHbIX YCIOBUIA

4) 3aBUCUT OT TPAaHUYHBIX YCIOBUH

46. Pemias npsiMyto 3a/1auu AMHAMUKU, TpeOyeTCsl HAWUTH:

1) nBUX)EeHUEe MaTEepUAIbHON TOYKH (CUCTEMBbI)
2) ypaBHEHUE JABUKEHUSI MATEPHUATIBHON TOUKH (CUCTEMBI)
3) cuibl, IEUCTBYIOIINE HA TOUKY (CUCTEMY)

4) yCKOpEeHHUE TOYKHU (CUCTEMBI)

47. BekTopHas ¢opma 3alucu TEOpEeMbl 00 H3MEHECHUH KOJIMYSCTBA IBUKCHUS

d, . =
el = F
D dt(mu) t




JAJIBHEBOCTOUYHBIM®E/EPAJIbHBI YHUBEPCUTET

PaGouasi nporpaMmMa y4eOHoii qucMIIHHbI «PU3HKA»

PaspaGoranmu: WnentnukamoHHbIil HOMep: KOoHTpOsBbHBIN 3K3eMIUIAp HAXOAUTCS

Homumyx B.E., PITY/1.43(45)-21.05.01-51.5.10-2014 Ha kKadenpe obmieil ¢puzuxu IlIkomns ecte- Jluer 55 u3 55
Crasuuctslit H.H., CTBEHHbIX HayK /IBOY

Crebmuit M.,

Kouetkosa D.B.

mu, —mo, =2Fnt
n

2)
d o B
3) E(W)_Ft
d
4) E(mu)—Ft

48. CBs3b, ypaBHEHUE KOTOPOH COJIEPKUT HEUHTETPUPYEMBIM 00pa3oM MPOU3BOI-

HbIE OT KOOPJMHAT N0 BpEMEHH WM Au(dhepeHnanbl KOOpAUHAT, HA3bIBAECTCS

49. Ecnn

1) romoHOMHOM
2) HETOJIOHOMHOM

S-9HCJIO HC3aBUCHUMBLIX KOOPAHWHAT, M — YHUCJIO TOJIOHOMHBIX CBHSGﬁ, n-—

YHCJI0 HCTOJIOHOMHBIX CBHSGﬁ, TO YHCJIO CTEIICHEH CBO6OI[I>I V HETOJJIOHOMHOM CH-

CTEMBI PaBHO:

1) v=s-m
2) v=s-n
3) v=s+tn

4) v=s+m

50. CxopocTh JIF0OO0M TOYKH CBOOOIHOTO JIBHKYILIETOCS TeJla paBHA:

1) vo + wxr
2) O, +OxF

3) at 4) at?/2




