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1 Ilesin ocBOEGHHUA AUCHUILIMHBI

Llenb TUCLIMILUIMHBL:

- (opMupoBaHHE Yy CTYACHTOB COBPEMEHHOTO €CTCCTBEHHOHAYYHOTO MHPOBO3-
3pCHUS;

- OCBOCHHE UMHU COBPEMECHHOTO CTHJIS (PH3UYCCKOTO MBIIILICHNS

- BbIpa0OTKa HABHIKOB WCIOJB30BaHUS (DyHIAaMEHTAIBHBIX 3aKOHOB, TEOPUU
KJIACCUYECKON U COBPEMEHHOU (DU3UKH;

- BBIpabOTKa METOAO0B (hM3MUECKOTO MCCICAOBAHMS KAaK OCHOBBI CHCTEMBI TIPO-
dbeccnoHaNbHON JAEATEIHHOCTH.

3agayn QUCIUAILINHEL:

- oBuaZcHWE (PyHIAMCHTAIBLHBIMU TIOHATHSIMH, 3aKOHAMHU U  TEOPHUSIMHU
KJIACCHYECKONH M COBPEMEHHOM (PH3MKH, a TakKe METOJaMH IPAKTHYECKOIO
IPUIOKEHHS (PU3NISCKUX 3HAHUM;

- ¢opmupoBaHrue (PU3MYECKOTO MBIIUICHHSI W OCHOB €CTECTBEHHOHAYYHOM
KapTUHBI MUPA;

- OBJIAJICHHE MpUEMaMHd W METOJaMHU PCIICHHS KOHKPETHBIX IMPAKTUYECKHUX
3a/1a4 U3 Pa3HbIX oOjacTel PU3MKH.

I[I/IC]_II/IHJII/IHa o0OecreynBaeT IIOATOTOBKY BBIIIYCKHHKA K O3KCINIYaTalMOHHO-
TEXHOJOTHYECKON ACATCIIBHOCTH.

2 Mecto aucuumiinibl B ctpykrype OIIOII BO

Hucuumimna «duszrkay npeacTabiseT cOO0N JUCHUIUIUHY, OTHOCSIIYIOCS K
Bazosoii vactu 1mkia C.2 gucuumuma OITOIT BO.

Hucnnmmaa «®du3nkay 60a3upyercs Ha pe3yibTarax 00yueHHUs, MOTyICHHBIX
MIPY U3YUYCHUHU JTUCIUILIIMHBI «MaremaTukay.

Hucnummna «du3nkay sBiseTcs 00eCedrnBaroei s CIeIYOIMMX TACITHAII-
nmH: «be3omacHoCTh moaeToBY, « ABHAIlMOHHAs 0€30ITaCHOCTDY.

Jucnummaa «du3nkay u3ydaeTcs Bo 2-M U 3-M ceMecTpax.

3 Komnerennun odyuawuerocsi, ¢gopMupyembie B pe3yjabTaTe OCBOEHUS
AUCUMILTHHBI

[Tporecc ocBOEHUSI MUCHMIUIMHBI HAmpaBjieH Ha (POpPMHUPOBAHUE CIEAYIOIINX
KOMIIETEHIIUH:

Kon xomnerenmmu/ [Pe3ynbraT 00ydeHus: HAMMEHOBAHNUE KOMITETCHIINN; HHINKA-
VHJUKATOpa TOPBI KOMIIETCHITUH

YK-1 Cnoco0eH oCylecTBJIATh MOUCK, KPUTHYECKUA aHAJIN3




KO,Z[ KOMHeTeHHI/II/I/ PGSYHBT&T O6y‘{€HI/I$IZ HAaMMCHOBAHUEC KOMIICTCHIIMM, HHAWKA-
HHAWKATOpa TOPBI KOMIICTCHIIMU

U CHHTe3 MH(pOpMANUM, NMPUMEHSIsI CUCTEMHBIN MOIXO0.
JJISI pelIeHusl MOCTaABJEHHbBIX 32124

OcymiectBisieT MOUCK UHGOpMAIMK 00 00bEKTE, ONpeaes-
€T JIOCTOBEPHOCTh WJIM BEPOATHOCTH 3TOW WH(MOpMaImu,
dbopMUpyeT IIETOCTHOE NPEICTaBICHUE 00 OOBEKTE, a TAKXKE
O CYIIHOCTHU Y TIOCJICJICTBUSX €ro (DyHKIIMOHUPOBAHUS.
Pemraer moctaBieHHbIE 3alaud, UCXOAS U3 IIEJIOCTHOCTH
00BEKTa, BBISBICHUS MEXaHU3MOB €ro (yHKIIMOHUPOBAHUS
Y MHOT'OOOpAa3HBIX CBSI3€l BO BHYTPEHHEN U BHEIIHEHN cpejie
00BEKTA.

Cnoco0eH MCIoJIb30BATH OCHOBHbIC 3aKOHbBI MaTeMaTH-
YeCKHMX U eCTeCTBEHHOHAYYHBIX IMCHUILINH (MOAyIei) B
npodeccHoHaNBLHON AesITeJIbHOCTH, B TOM 4HCJIE € HUC-
M0JIb30BAHNEM CTAHIAPTHBIX MPOrPAMMHBIX CPE/ICTB
3HaeT OCHOBHBIE 3aKOHBI MATEMATUKH U €CTECTBEHHBIX Ha-
U5 1ke YK, TOHUMAEeT Ba)KHOCTb X UCIIOJIB30BaHUs B IIpodeccuo-
HaJIbHOW JIEATEIbHOCTH

Hcnonb3yeT OCHOBHBIE 3aKOHBI MaTEMAaTUKH U €CTECTBEH-
U3 0ke HBIX HAaYK, B TOM YHUCJE IS pelieHus NpodeccuoHaIbHBIX
3a/1a4, IPUMEHSIET CTaHIAPTHHIE

UlJiq

U5k,

OIIK-6

I[lnanupyemble pe3yabTaThl H3YUYeHUs JUCHUIITIHHBI:

3HaTh:

- OCHOBHBIE MOHSATHS, 3aKOHBI U MOJIEJIM MEXAHUKH, FJIEKTPUYECTBA U MarHETHU3-
Ma, KoJieOaHU U BOJIH, KBAHTOBOM (DPM3UKH, MOJIEKYJISIPHON (DU3UKU U TEPMOIUHAMHU-
KH, OTITHKH, aTOMHO 1 sinepHoit pmsuxu (ML, UL nke);

- METO/Ibl TEOPETUYECKOTO U IKCIIEPUMEHTAJILHOTO UCCIIeI0BaHus B (PU3HKE

1 1 .
((HAYKP HAOHK6)1
- MaTCMAaTHYCCKUEC MOACIIN HpOCTGfIIHHX CHUCTCM M ITIPOLCCCOB B CCTCCTBO3HAHUH

u texumke ((Mlyxq, UWllbnke).

Ymersb:

- pelaTh TUMOBBIE 33/1a4l TI0 OCHOBHBIM pa3jieiiaM Kypca (pH3uKH, UCTIONb3YsI
MeTobl MatemaTideckoro ananusa ( Uée,, UWldnke

- yIOTPeOIATh MATEMAaTHICCKYIO CHMBOJIMKY TSI BRIPQKCHUS KOJTMUSCTBEHHBIX H
KaueCTBEHHBIX oTHOIIeHui 00bekT0B (MA3Ke, U3nKks);

- HCTIOJIK30BaTh (PU3NYECKUE 3aKOHBI TIPH aHAIU3E U PEIICHUH TpoOsieM mpodec-
cronanbHol mesrensoctd (M1, Uld iy, U nke, Ul mkes);

- IPUMEHSITh MaTEMaTHYECKHE METO/IbI MPH PEIICHUH TUITOBBIX MPOGECCHOHATb-
ubix 3ana4 (Wllyyq, WllGxr, UWllo ke, Uil nie)-

Baagern:



- MCTOJaMHU IMOCTPOCHUA MaTeMaTU4YECKOM MOACIN TUITIOBBIX HpO(l)eCCI/IOHaJIBHBIX
3aJad "u coz:epmaTeanoﬁ HHTCPIPCTAIUU ITOJTYYCHHBIX PE3YJILTATOB

1 2 1 2 .
(MAyk1, UWagk1, UWlonke U6nke);
- METOJIaMHU NPOBEACHHS (PU3NIECKIX U3MEPEHHI, METOIaMU KOPPEKTHOM OIeH-
KU MOTPEIIHOCTEH MPH MPOBEICHNUN (PU3UYECKOTO IKCTIEPUMEHTA

1 2 1 2
(MAyk1, UWyk1, UWonke, UAGmxe)-
4 O0beM AUCHUIIMHBI U BUJbI Y4eOHOH padoThI

OO6miass TpymoOeMKOCTh JUCIHUILIMHBI COCTaBIsEeT S 3adeTHhIX eauHuil, 180

AKaJCMHNYCCKHUX YaCOB.

Bcero ua- CemecTpbl
HaumenoBanue
COB 2 3
OO11ast TPYA0EMKOCTb AUCIUTUIAHBI (MOYJIsI) 180 108 72
KonrtakTHas pabdoTa: 82,8 54,3 28,5
aexmuu (JI) 50 36 14
npaktudeckue 3ausaTus (I13) 20 10 10
cemuHapsl (C) - - -
naboparopHbie padoTsl (JIP) 12 8 4
KypCOBOM MPOEKT (padboTa) - - -
CamocrositenbHas padota cryaenta (CPC) 71 45 26
Koutposnbshbie paboTsl (konmuectBo) (KP) - - -
B TOM YHCJIe KOHTAaKTHasi paboTa - - -
[TIpomexyTouHast aTTecTalus 27 9 18
KOHTaKTHas paboTa 0,8 0,3 0,5
CamocrosiTenbpHast paboTa 1Mo MOATOTOBKE K JK- 3auer [3auer c o.
3aMEHY 26,2 8,7 175

5 Conep:xanue 1M CHUTIIAHBI
5.1. CooTHecenus Tem (pa3aesioB) AMCUUILIMHBI M (popMHUPYeMBbIX KOMIIETCHIHUIA.
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YK-1

OIIK-6

Pa3nen 1. Mexannka

Tema 1.1. KunemaTtnka u JuHaMuKa JI, 113, JIP, BK, YO,
. 9 + + P3, 3J1P,
MAaTEpUAIIBHOU TOYKH PKC, CPC 3
Tema 1.2. PaGota u sHeprus 5 + + 1, Hgf)gKC’ YO, P3, C3
Tema 1.3. MexaHuka TBEPJIOIo Tela 6 + + JI, H(?f)g KC, VO, P3, C3
Tema 1.4. 3akoHBI COXpaHEHUS B Me- 4 + + JI, I13, PKC, VO, P3, C3
XaHUKE CPC
Tema 1.5. Mexanuka cruiomHeix cpen | 4 + + L, Hgl,)(P;KC, YO, P3, C3
Tema 1.6. DnemMeHTHI cieliiaIbHOM 4 + + JI, I13, PKC, VO, P3, C3
TEOPUU OTHOCUTEIBHOCTH CPC
Paszpnen 2. MonekynsipHas pu3rka 1 TEpMOJAMHAMUKA
Tema 2.1. MosnekynsipHo- JI, 113, PKC,
KUHETUYEeCKasi TeOpUs UAcalbHbIX ra- | 5 + + CPC YO, P3, C3
30B
Tema 2.2. Cratuctuueckas pusnka 6 + + 1, Hgf)gKC’ YO, P3, C3
JI, 113, JIP, YO, P3,
Tema 2.3. TepmoanHaMHuKa 8 + + PKC, CPC 3JIP, C3
Tema 2.4. SBnenus nepeHoca 4 + + L, Hg},)gKC, YO, P3, C3
Tema 2.5}.) Bropoii 3akon ”éCpMOJ_II/IHa— ; \ . JL 113, JIP, VO, P3,
MuKH. Peanbhble rasbl. CTpoeHne PKC, CPC 3JIP, C3
KHUJKOCTEH
Paznen 3. DnexkrpomarseTusm
Tema 3.1. DnexkTpocraTuka 6 + + 1, HC?I;(I;KC, YO, P3, C3
Tema 3.2. QHeKTpI/Iqechoe none B u- |, + + JI, I13, PKC, VO, P3, C3
AIIEKTPUYECKON Cpefie CPC
Tema 3.3. [IpoBOAHUKH B 3JIEKTPOCTA- 4 + + JI, I13, PKC, VO, P3, C3
THUYECKOM I10JIe CPC
Tema 3.4. HOCTO{I’HHBIH AJIEKTpUYE- 5 + + JI, I13, PKC, VO, P3, C3
CKHH TOK CPC
Tewma 3.5. MarautHoe noJie B Bakyyme | 8 + + JLII3, JIP, [YO, P3, C3

4
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PKC, CPC
Tema 3.6. MarauTHble CBOIICTBA Bellle- 4 + + JI, 113, PKC, VO, P3, C3
CTBa CPC
Tema 3.7. DnekTpoMarauTHast UHIyK- 5 + + JI, I13, PKC, VO, P3, C3
uusi. YpaBHeHus Makcgeiuia CPC
Pa3nen 4. ®dusnka konedaHuii U BOJIH
Tewma 4.1. 'apmonudeckue konedbanust | 4 + + L, Hgl,)(P;KC, YO, P3, C3
Tema 4.2. 3aTtyxaroniue U BbIHYXICH- 3 + + JI, I13, PKC, VO, P3, C3
HBIE KOJICOaHUS CPC
JI, 113, JIP, VO, P3,
Tema 4.3. BoaHbI 6 + + PKC, CPC 3J1P, C3
Paznen 5. BonrHoBas ontuka
Tema 5.1. D1eMeHTBI T€OMETPUUYECKOM 4 + + JI, I13, PKC, VO, P3, C3
OIITHUKH CPC
Tema 5.2. Untepdepennus cera 4 + v | Hgf)gKC’ YO, P3, C3
Tewma 5.3. ludpakius cera 3 + + L Hg},)gKC, YO, P3, C3
JI, 113, JIP, VO, P3,
Tema 5.4. Tlonapuzanus cBeta 5 + + PKC,CPC | 3JIP, C3
Tema 5.5. BzaumonaencTBue 3J1€KTpo- 5 + + JI, I13, PKC, VO, P3, C3
MarHUTHBIX BOJIH C BEIIIECTBOM CPC
Paznen 6. KBantoBas usuka
Tema 6.1. KBantoBast mpupojia usiy- 5 + + JI, 113, PKC, VO, P3, C3
YeHUs CPC
Tema 6.2. D1eMeHTHI KBAHTOBOM MeXa- 3 + JI, I13, PKC, VO, P3, C3
HUKU CPC
Tema 6.3. DnemMeHThl (U3UKHU TBEPAOTO 2 + + JI, I13, PKC, VO, P3, C3
Tena CPC
Paznen 7. AtomHas usuka
Tema 7.1. Teopust aToMa BOJI0OpOa 3 + L HC31,)(PEKC, YO, P3, C3
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Tema 7.2. AToMHOE AP0 3 + L Hgf)gKC’ YO, P3, C3
Tema 7.3. DiieMEHTapHBIE YACTHLBI 2 + JI, H(?f)g KC, VO, P3, C3

Coxkpamenusi: JI — nekuus, [13 — npaktuueckoe 3ansarue, JIP - maboparopnas padora,
CPC — camocTtosTenbHas padota ctynenta, PKC — pa3bop konkpetHoi curyauuu, BK
— BXOJHOU KOHTPOJb, YO — ycTHbIN onpoc, 3JIP - 3amuTa nabopatopHoit pabotsi, P3
— pacuetHas 3anada, C3 — cuTyanmoHHas 3ajayva.

5.2. Pa3geapl AMCHUIIMH H BHABI 3aHATHH

HanmenoBanue paszena (TeMbl) TUCHUILIH- 1 lm lc|ap |cpe |kp Bcero
HBI 4acoB
Pazgea 1. Mexanuka
Tema 1.1. KI/IHeMaTI/IKva W IMHAMMKA Ma- | 1 9 4 9
TE€pUAJIbHON TOUKHU
Tewma 1.2. Pabora u sHeprus 2 1 2 5
Tema 1.3. Mexanuka TBepI0ro Tesa 2 1 3 6
Tema 1.4. 3akoHBI COXpaHEHUS B MEXa- 2 9 4
HUKE
Tema 1.5. MexaHnuka CIUIONIHBIX cpen | 2 2 4
Tema 1.6. DnemMeHTHI ClIENUAIIBHON TEO- 2 9 4
pUH OTHOCUTEIBHOCTHU
Pa3znes 2. MoJiekyJisipHast pU3HKa U TEPMOJHHAMHUKA
Tema 2.1. MoneKkynsspHO-KHHETUYECKAS 2 3 5
TEOPUS UJCATBHBIX ra30B
Tewma 2.2. Cratuctuyeckas pusuka 2 1 3 6
Tema 2.3. TepmonnHaMuka 2 1 2 3 8
Tema 2.4. SIBnenus nepeHoca 2 2 4
Tema 2.5. Bropoii 3aK0OH TepMOAUHAMH-
ku. PeanpHbie ra3pl. CTpoeHUe KUJIKO- | 2 1 2 3 8
cTe




HanmMenoBanue pasnena (TeMbl) JUCIUIIN- 1 1m lc o lcpe |kp Bcero
HBI 4acoB
Paznen 3. DjeKkTpoMarHeTusm
Tema 3.1. DnektpoctaTuka 2 1 3 6
Tema 3.2. DneKTprUyYECKOE MoJe B JU- 5 5 4
AIIEKTPUUYECKON cpelie
Tema 3.3. [IpOBOIHUKY B DJIEKTPOCTATH- 5 5 4
YECKOM T0JIe
Tema 3.4. IlocTOSIHHBIN AJIEKTPUUECKUIMA 9 1 9 5
TOK
Tema 3.5. MarauTHoe noJjie B Bakyyme | 2 1 2 3 8
Tema 3.6. MarauTHble CBOICTBA BeEllle- 2 2 4
CTBa
Tema 3.7. DOnekTpoMarHuTHAsE UHAYKLHS.
2 1 2 5
YpaBuenust MakcBesna
Hroro 3a 1 cemecTp 36 | 10 8 45 99
Paznen 4. ®usuka KoJieOaHUN M BOJIH
Tema 4.1. 'apmonuyeckue konedbanust | 1 1 2 4
Tema 4.2. 3aTyxaroniue U BbIHYKICHHbIC 1 5 3
KoJIeOaHus
Tema 4.3. Bonnbl 1 1 2 2 6
Pa3znea 5. BosiHoBasi onTuka
Tema 5.1. DnEMEHTBI TEOMETPUUECKON 1 1 2 4
OTITHKHU
Tema 5.2. UnTepdepenuus cera 1 1 2 4
Tema 5.3. JIludpakuus cBera 1 1 1 3
Tema 5.4. [longapuszanus ceera 1 ) y) 5
Tewma 5.5. BzaumoaencTBre 3nekTpomMar- 1 2 3 6
HUTHBIX BOJIH C BEIIECTBOM
Pazgea 6. KBanToBasi pusuka
Tema 6.1. KBanToBast mpupo/ia usinyye- 1 3 5 5
HUS
Tema 6.2. DneMeHThl KBAHTOBOM MeXa- 1 9 3
HUKH
Tema 6.3. DnemeHThl PU3UKHU TBEPIOTO 1 1 2
Tena
Pazgea 7. AtomHas pusuka
Tema 7.1. Teopust aroMa BoJIopoJia 1 2 3
Tema 7.2. ATomMHOE s7pO 1 2 3
Tema 7.3. DneMeHTapHbIEC YaCTULIBI 1 1 2
HToro 3a 2 cemecTp 14 | 10 4 26 o4
[IpomexxyTouHast arrecTauus 27




HanmMeHnoBaHue pasena (TeMbl) TUCIAILIN- 1 m lcla lcpe | kp Bceero
HBI YacoB

HToro no nucuuIIvHeE: 50 | 20 12 71 153

Bcero no nucruminne 180

Coxkpamenusi: JI — nexuus, 113 — npaktuueckoe 3anstue, JIP - maboparopHas pabora,
C — cemunap, CPC — camocrosiTenbHast paboTa CTyJeHTa.

5.3 Conep:xaHue TUCIUNIMHBI
Pa3znen 1. Mexanuka

Tema 1.1. Kunemartuka /[nHamuka MaTepuaaibHON TOUKU

VYpaBHeHnusa kuHeMatuku. Tpaekrtopus. [lepemenienune. CKOpOCTh U yCKOpEHHE
MaTepUaJIbHON TOYKU. 3akoHbl HproTOoHa. IMmysnbc. 3aKOH M3MEHEHUs] MOJIHOTO UM-
nyJibca. JIBUKEHHE Tell IEPEMEHHOU MacChl.

Tema 1.2. Pabora u sHeprus
Mexanuueckas pabora. Kunernueckas sueprus. [lorenumansHas cuna. [loTen-
[uaabHas YHEPTUs. 3aKOH U3MEHEHHSI MEXaHUYECKON YHEPTHUU.

Tewma 1.3. MexaHuka TBEpIOTO Tea

BpamarensHoe nBukeHHE. YTII0Basi CKOPOCTh. YTIIOBOE ycKopeHue. COOTHOIIE-
HUE MEXAY JMHEHHBIMH W YTJIOBBIMH XapaKTEPUCTHKAMU. MOMEHT CHJIbl OTHOCH-
TeJIbHO ocu. MoMeHT mMmnynbca. MoMenT unepuuu. Teopema I'toiirenca-IlIreinepa.
PaboTa cuibl, mpuiioKeHHOW K Bpamjaroumemycs teny. KuHetuueckas sHeprus Bpa-
maromterocs tena. OCHOBHOM 3aKOH JTMHAMUKM BPAILATENIBHOTO JBHKEHHUS TBEPAOTO
Tena.

Tema 1.4. 3akoHbBI COXpaHEHUSI B MEXaHUKE

3aKOHBI COXPAHEHHSI MMITYJIbCAa, MEXAHWYECKOW 3HEpruyd, MOMEHTA HUMIIYJIbCA.
CBsi3b 3aKOHOB COXPAaHEHHUsI C CUMMETPUSIMU MPOCTPAHCTBA U BPEMEHHU. J[BUKEHUE B
1oJie LIEHTpaJIbHOM cuiibl. 3aKoHbI Kemiepa.

Tema 1.5. MexaHuka CIUIONIHBIX CPET

Hedopmainmu TBeporo tena. 3akoH ['yka. YpaBHeHHE HEpa3pbIBHOCTH. Y paBHE-
Hue bepnymmu. Bsaskocts. @opmyna Herotona. Meron Ilyaszeina. Meron Crokca.
Oddext Marnyca. AspoauHamMudeckas cuia Kpbuia.

Tewma 1.6. D1emMeHTHI clieUAIbHON TEOPUU OTHOCUTEIBLHOCTH

[IpeobpazoBanus ["anwmnes. [Ipuniun otHocutensHoCTH ["anmmnes. [ToctynaTer
crienuaIbHOM Teopuu oTHOcUuTeNnbHOCTH. [IpeoOpa3zoBanus Jlopenma. PenstuBucrckoe
COKpallleHUE JITMHBI. PelnsTuBUCTCKOE 3aMejieHne BpeMeHUu. OTHOCUTEIBbHOCTh OJHO-
BpEMEHHOCTH coObITHi. [IpocTpaHCcTBEHHO-BpeMeHHON HHTEpBaL. DOPMYIIBI PENISATH-
BUCTKOM AuHAMUKU. [TonHas sHeprus. CBsi3b MEXIy Maccoil U SHEpPruei.




Paznen 2. ModsekyJsipHasi pu3suka 1 TEepMOJAMHAMUKA

Tewma 2.1. MonekynsipHO-KMHETHUECKasi TEOPUS UCANTbHBIX Ta30B

Nneanpublii 1a3. ONBITHBIE 3aKOHBI HJICAJIBHOTO Ta3a. YPABHEHHUE COCTOSIHUS
uaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJEKYJISIPHO-KMHETUYECKOW TEOPUU HUIe-
aJIbHOTO Ta3a. 3akoH boJibliMaHa O PaBHOMEPHOM PAaCIHpPENEICHUN SHEPTUH MO CTeIe-
HSM CBOOOJIbI MOJICKYI.

Tewma 2.2. Cratuctuyeckas pusnka

CraTuctuyeckuii 1 TepMOJIMHAMUYECKUN MeTo/I. 3akoH MakcBellia 0 pacnpejie-
JICHUH MOJEKYJ HJAeaJbHOro rasza mo ckopoctsaMm. bapomerpuueckas gopmyna. Pac-
npenenenue boapnmana.

Tema 2.3. TepmoauHamuka

BuyTpenHsis sHeprust u pabota TepMoJuHAMUYECKOM cucteMbl. TermnoTa. Temo-
eMKkocTb. [lepBbIit 3aK0oH TepMmoauHaMuKku. PaboTta raza B m3orpoiieccax. Y paBHEHUE
aanabartel uaeanbHoro rasa. [lonurponuyeckue mporeccol.

Tema 2.4. SIBnenus nepeHoca

Cpennsis ;yiiHa ¢BOOOHOTO MTpodera MoJIeKyl HaeabHOTO Ta3a. 3akoHbl Duka,
®ypre, Hotorona. uddysus B razax. TemnonpoBoIHOCTh ra3oB. Bs3KocTh ra3os.
3akoH CToKca.

Tema 2.5. Bropoli 3aKk0H TepMOAMHAMUKH. PeanbHbIe ra3bl

Mukpo- U Makpo-coCcTosiHuA. DHTponus. Bropol 3akoH TepmoamHamuku. Kpy-
roBeie mipouecchl. KIIJ mumkima. [ukn Kapuo. Tepmuueckuii KIIJ[. PeanbHbie Ta3bl.
N3otepmbl DHaproca. YpaBHeHue Ban-nep-Baanbca. BHyTpeHHss1 SHEprus peajibHOro
rasa.

Pa3zpnes 3. DieKTpoMarHeTusm

Tema 3.1. DnektpocTaTuka

3akoH coxpaHeHus 3apsga. 3akoH Kynona. Dnektpuueckoe mnose. HampsbkeH-
HOCTb 3JieKTpudeckoro mnoiisg. [Torennuan. HanpsokeHHOCTh Kak TpagydeHT MOTEHIUa-
na. [loTeHnuanbHasi SHEPrUsl CUCTEMbI IEKTPUUYECKUX 3apsioB. Pacuer pasHocTH 10-
TEHIIMAJIOB JICKTPUYECKOrO TOJISI B YACTHBIX ciydasx. [loTok BekTopa HampsiKEHHO-
ctu. Teopema ["aycca aisg anekTpuueckoro mosis B Bakyyme. IIpuMeHeHne TeopeMbl
["aycca k pacyeTy 3eKTpUYECKUX MOJIEH B BaKyyMe.

Tema 3.2. DnexkTpruyeckoe 1mojie B JUAJISKTPUISCKOMN cpejie
[Monsapuzanus AudsAeKTPUKOB. [loMSIpU30BaHHOCTh. DJIEKTPUYECKOE I0JIe B JH-
AJIEKTPUKE. DJeKTpuueckoe cMmerieHrne. CBsA3b ANEKTPUYECKOr0 CMEIICHUS C Halpsi-



KEHHOCTBIO M MOJISIPU30BaHHOCTBIO. Teopema ['aycca mid 3JIEKTpUYECKOrO MOJIS B
BEIIIECTBE.

Tema 3.3. IIpoBOAHUKHU B 3JIEKTPOCTATUUECKOM I10JI€

[IpoBOJHUKM B 3JIEKTPUUECKOM TIOJIE. DJIEKTPUYECKass €MKOCTh YEAMHEHHOTO
pOBOJHUKA. B3anmHas snekTpuueckas eMKOCTb JIByX TPOBOJHUKOB. JIEKTpUUECKas
€MKOCTh TUIOCKOT0, IWIMHAPUYECKOTO M C(PepuyecKoro KOHIEHCATOPOB. DHEPrus
aneKkTpudeckoro mnoyst. O0beMHas MIOTHOCTh SHEPTUH IEKTPHUUECKOTO TOJIS.

Tema 3.4. IToCTOSHHBII 3JIEKTPUYECKHUNA TOK

Cuiia ¥ MIOTHOCTH JIEKTPUYECKOro TOKa. 3akoH Oma Jj1sl OJTHOPOJIHOTO y4acTKa
reni. COMpOTUBIICHUE U €TO 3aBUCUMOCTh OT Temmeparypbl. 3akoH Oma Jjisi HeOaHO-
pOMHOTO ydacTka menu. 3akoH Oma i1 3aMKHYTOHU Iienu. PaGoTa U MOIIHOCTH TOKA.
3akoH Jxoynsg-JIeHma. OJEKTpOABHXKYINAs CHJIa UCTOYHHUKA TOKa. Pa3BeTBICHHBIC
neru. [IpaBuna Kupxroda. 3aekTpoHHast Teopus MPOBOIUMOCTH.

Tema 3.5. MarautHoe 1oJjie B BaKyyme

3akoH buo-CaBapa-Jlaniaca. MarHuTHOE 10JI€ B IIEHTPE KPYTrOBOT'O IMPOBOIHHUKA
C TOKOM. MarHuTHoe moJje MmpsAMoro Toka. 3akoH Ammnepa. B3zanmoneiicTBue napai-
JIEIBHBIX TOKOB. MarHuTHOE MOJIe ABUXKYILIETOocs 3apsija. 3aKOH IMOJIHOro Toka. Mar-
HUTHOE moJie coneHouna. [lorok marauTHoM mHayKuuu. Teopema I'aycca. PaGora mo
MEPEMEIICHHUIO MPOBOAHUKA C TOKOM B MarHUTHOM moJie. Cuna Jlopenna. J[Buxenue
3apsKEHHBIX YaCTUL B MAarHUTHOM 1oze. D¢ dexT Xoia.

Tema 3.6. MaruuTHble CBOMCTBA BEIIECTBA

MaruauTtHOe noJie B cpeaax. MaruutHeii MOMeHT. ['unore3za Amnepa. Hamarau-
yeHHOCTh. OnbIT DHHIITEHHA-1e ['aaza. MaruutHoe mosie B BemiecTtBe. Hampsoken-
HOCTh MarHUTHOTO MoJig. CBsI3b MAarHUTHOM MHAYKIIMHU C HAPSHYKEHHOCTHIO U Hamar-
HUYCHHOCTBIO.

Tema 3.7. DnexTpoMarHuTHas UHIYKIUS. Y paBHeHUs MakcBesuia

SABneHue rnexkTpoMarHuTHOM HHAYKIMU. 3akoH Dapanes. [Ipasuno Jlenua. [Ipu-
pona DC unaykiuu. SJ1C MHIAYKIIMA B IBUKYIIUXCSA MPOBOAHUKAX. CaMOMHTIYKITHS.
NuaykTuBHOCTH KOHTYpa. UMIybC HANpsHKEHU NMPU pa3MbIKaHWM Lienu. B3anMuas
uHAyKuusa. TpancdopMaropbl. DHepruss MarHuTHoro mnoss. OObeMHas IUIOTHOCTb
SHEprur MarHuTHOro noJyisi. OCHOBBI Teopur MakcBemna JJsl JIEKTPOMATHUTHOTO
TTOJISL.

Pa3znen 4. Dusuka Kojae0aHUH U BOJIH
Tewma 4.1. 'apmonnueckue koeOaHus

I"apmormnveckue kosiebanus. ["TapMOHUYECKHE OCIUIUISTOPHI. YpaBHEHUE rapMo-
HUYeCKUX KoneOanuii. CrokeHre TapMOHUYECKUX KOJIeOaHUH.
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Tema 4.2. 3aryxaroiue 1 BbIHYKIECHHbIE KOJIeOaHUs
DHeprusi cBOOOHBIX KoyieOaHui. 3aTyxaromue cBOOOIHbIe KojieOaHus. BeiHy k-
neHHble KoneOanus. Pesonanc.

Tema 4.3. BosiHbl

VYupyras cpena. BonoBoe ypaBHenue. [Imockas BosiHa. CkopocTh 3ByKa. Xapak-
TEPUCTUKU 3BYKOBBIX BOJNH. D¢ ekt Jlomiepa mig ynpyrux BojH. YpaBHeHHEe Mak-
CBeJIa B 00JIACTSAX CBOOOIHBIX OT 3apsA0B U TOKOB. DJIEKTPOMArHUTHBIC BOJHBI. Xa-
PAKTEPUCTUKH DJIEKTPOMATHUTHBIX BOJH. Bextop lloiHTHHTA.

Pasznea 5. BoiiHoBas onTuKa

Tema 5.1. DneMeHThI FEOMETPUYECKON ONTHKU
[Tpunuun @epma. 3aKOHBI OTPAKEHUS U NPENIOMIIEHUs cBeTa. AOeppaluu JIUH3.

Tema 5.2. Untepdepennus cBeta
Korepentnsie BosHbl. OnbiT FOHra. UHTepdepeHims cBeta B TOHKUX IJICHKAaX.
Konsiia Hetotona. [Ipumenenue nntepdepeHIinm cBera.

Tema 5.3. ludpakius cBera

Merton 300 @penens. udpakius Openens Ha oTBEpCTHH, Ha qucke. {udpakuus
Opaynrodepa Ha mienu, Ha JUdpPakIUOHHON penieTke. Judpakiuus peHTreHOBCKUX
aydyel Ha kpuctayue. Paspemaromas crnocoOHOCTh ONTHYECKUX YCTpoucTB. [IpuHIu-
M6l ToJIoTpaduu.

Tema 5.4. [longapu3zanus ceera

3akoH Mamtoca. [lonsipu3anust npu najicHUM CBETa Ha AUAJIEKTPUK. 3aKOoH bpro-
crepa. JlBoiiHoe syuenpenomiienue. [Ipusma Hukonsa. Bpamenue miockocty nosisipu-
3alUH.

Tema 5.5. BzaumoencTBre 3JIEKTPOMATHUTHBIX BOJIH C BELIECTBOM
Jucnepcus ceera. Kitaccuueckas 3JIEKTpOHHAsI TEOpUs JUCHIEpCUH. ['py1iiia BOJH.
[Tornomenue ceera. Paccesinue ceera.

Pasznes 6. KBanToBasi ¢pusuka

Tema 6.1. KBanToBas mpupoaa u3imydeHus

TernnoBoe uznyuenue. [Ipubop HouHOrO BUJeHUA. CHEKTp U3IyYeHUs a0COIOT-
HO YEPHOTO Tena. 3aKOHbI TEIIOBOro usnyueHus. @opmyna Penes — xunca. ['unore-
3a Ilnanka. ®opmyna Ilmanka. I'mnote3a OiHmTeitHa. CBSA3b KOPIYCKYJISPHBIX U
BOJHOBBIX CBOMCTB cBera. JlaBienme cBera. BHemnmit dotodddexrr. Dbdext Kom-
NITOHA.

Tema 6.2. Di1eMeHTHI KBAHTOBOM MEXaHUKHA
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Bonubl ne bpoinsa. Oneit JleBuccona-/xxepmepa. CoOTHOIIIEHHE HEOPEAEIEH-
Hoctel ['eizenOepra. BonnoBas dynkius. Ypasuenue Ipenunrepa. Yactuna B o1-
HOMEPHOW NOTEHLMAIIBHOU sIME.

Tema 6.3. DnemeHThI PU3UKHU TBEPIOTO TENa

30HHas Teopus TBEPABIX Teul. [IpoOBOAMMOCTH MOIYNPOBOAHUKOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS TOJYITPOBOJAHUKOB OT TeMIlEpaTrypbl. KOHTAKTHBIE SIBIECHUSA. 3aKOHBI
Bounbra.

Pasznes 7. AtomHas pusuka

Tema 7.1. Teopus atoma Bomopoaa

JImnenuateii cnektp aroma Bogopona. opmyna bansmepa. Moaenu atoma. I1o-
crynarsl bopa. OnbiT @panka-I'epua. CrnekTp u3inydeHus aToma Boaoponaa no bopy.
ATOM BOJIOPO/JIa B KBAHTOBOI MEXaHUKE.

Tema 7.2. AToMHOE A1IpO

Monenu atoMHOrO sipa. Anepusie cuibl. JledekT Maccsl U SHEPTHs CBSI3U sIpa.
EcTecTBeHHast palnOaKTUBHOCTh. 3aKOH PaJMOAKTHBHOIO pacmaad. 3aKOHOMEPHOCTH
a- 1 P-pacnana. MckyccTBeHHass paJuOaKTHUBHOCTb. SlnepHble peakiuuu. SnepHble
peaKuuu JEJIEHUs U CUHTE3a. TepMOsSAEPHBIN peakTop. SIepHbI PEeakTop Ha TEIUIO-
BBIX HEUTpPOHAX. /J[03MMETpUYECKHNE ETUHUIIBI.

Tema 7.3. DnemMeHTapHBIC YACTHUIIBI

OO6uue cBOMCTBa JIEMEHTapHBIX YacTull. B3aumonpespaienue yactuil. OyHpaa-
MEHTaJIbHbIE B3aumojeicTBus. Jlentonsl. Aaponsl. Kapku. Ilepenocuuku dyHaa-
MEHTaJIbHBIX B3aumoaehcTBuid. CTaHIapTHAsE MOJICIIb.

5.4 TllpakTnyecKue 3aHATHS

Tpyno-
Ne TeMarnka NpakTUYECKUX 3aHATHN EMKOCTb
paszena (dacer)
2 ceMecTp

1 [TP Nel Kunemaruka u AMHAMUKa MaTepUAIbHON TOYKH 1

1 [P Ne2 PaGota u sHEprus 1

1 [TP Ne3 MexaHuka TBEpAOTO Teja 1

2 [IP Ne4 IlepBblii 3aKOH TEPMOAMHAMHUKU. TEMI0EMKOCTD 1

2 [TP Ne5 Cratuctuueckrue MeToabl B MOJIEKYJISIPHO- 1
KMHETUYECKOM TEOpUH. SIBJIEHUs IEpEeHOoca

2 [TP Ne6 Bropoii 3akoH TepmoanHaMuku. Kpyroseie nporec- 1
ChI
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Tpyno-
Ne TemaTnka NpaKTUYECKUX 3aHITUN EMKOCTb
pasjena (dacel)
3 [IP No7 DnekTpocrarnka 1
3 [ 1P Ne8IIoCTOSIHHBIN 3JIEKTPUYECKHUNA TOK 1
3 [TP Ne9 MarauTHO€ mosie 1
3 [TP No10 DnexrpoMarHuTHast UHAYKIUS 1
lToro 3a 2 cemectp 10
3 ceMecTp
4 [TP Nol KoneGanust 1
4 [IP Ne2 Akyctuka 1
3 [IP Ne3 ®doTtomeTpus. ['eomeTprueckas ontuka 1
3) [IP Ne4 Unrtepdepenuus ceera 1
[1P Ne5 Tudpakuust cBeta 1
5 [TP Ne6 JTucniepcus. ITornomenue ceera. Paccesnue cpeta 2
6 [TP No7 TennoBoe nu3inydeHue 2
7 [IP Ne8 Dddext KomnTona. @otosddext. JlaBienue cpera. 1
lToro 3a 3 cemectp 10
IToro mo AUCIUILIAHE 20
5.5 JlabopaTopHBIil NIPAKTUKYM
No Tpynoém-
paszaena HaumeHoBaHue J1a00paTOPHBIX padoT ROCTh
(dacwr)
2 ceMecTp
1 JIP Nel Teopus norpemrnocteit, [Ipocreitmme nzme- 2
peHus
2 JIP Ne2 OmpepienieHre OTHOIICHUS TETNIOEMKOCTH 2
ra3a Ipy MOCTOSTHHOM JIaBJICHUH K TETIOEMKOCTH
rasa rnpu nocTossHHOM o0beMe 1o Metoay Kiemana-
Jle3zopma
2 JIP Ne3 N3yueHne CBONCTB MOBEPXHOCTH YKUIKOCTH 2
3 JIP Ned4 Omipepenennie ropu30HTAIEHON COCTABIISIO- 2
el HAMPSHPKEHHOCTH MAarHUTHOTO TTOJIST 3eMJITH
Htoro 3a 2 cemecTp 8
3 cemecTp
4 JIP Nel HMccnenoBanue CBOMCTB CTOSTYUX AJIEKTPO- 2
MAarHUTHBIX BOJIH
5 JIP No2 WccnenoBaHue CBOMCTB MOISPU30BAHHOTO 2

CB€Ta

13



Ne Tpynoém-
KOCTh
paszgena HaumenoBanue 1a00paTopHbIX padoT (aach)
Toro 3a 3 cemecTp 4
IToro mo AMCHMIIINHE 12
5.6 CamocTosiTesIbHas1 padoTa
No Tpynoem-
) Bunbl camocToATensHOM paboThI KOCTb
pasznena
(dacer)
2 ceMecTp
1 H3ydeHnne TeopeTHIecKoro MaTepuarna. 1
KuHemarnka v JMHaMHKa MaTepHaibHOM ToukH [1,2].
1 W3ydenne TeopeTHIeckoro MaTepuarna. 1
Pa6ora u sHeprus [1,2].
1 W3ydenne TeopeTHIeckoro MaTepuana. 1
Mexanuka TBepaoro tena [1,2].
1 N3yuenune TeopeTuyecKoro Marepuania. 1
3aKoHBI COXpaHeHMs B MexaHuke [1,2].
1 N3yuenune TeopeTUyecKoro Marepuania. 1
Mexanuka crioniabeix cpen [1,2].
N3ydeHnne TeopeTHIeckoro MaTepuarna.
1 DJIEMEHTBI CIENUAIBHON TEOPUU OTHOCUTEIBHOCTH 1
[1,2].
CamocrosiTesbHas paboTa 1o perieHunto 3aaad [7].
1 IToaroroBka k madopatopHbsiM padoram [1,2,9]. 1
N3yuyeHune TeopeTuyecKoro Marepuania.
2 MoseKkynsapHO-KMHETUUECKAs TEOPHUs UICaTbHBIX Ta30B 1
[1,4].
9 N3yuyeHune TeopeTuyecKoro Marepuania. 1
Craructuueckas ¢usuka [1,4].
5 H3ydeHnne TeopeTHuecKoro MmaTepurana. 1
Tepmoannamuka [1,4].
5 W3ydeHnne TeopeTHuecKkoro MmaTepurana. 1
SBnenus neperoca [1,4].
N3yuenune TeopeTHIecKoro Marepuania.
2 BTopoii 3akoH TepMoauHaMuku. PeanbHbie rasel. CTpoe- 1
Hue xuakoctei [1,4].
CamocrosiTenbHas paboTa 1o penieHuto 3aaad [7].
[ToaroroBka k madoparopHbiM padoram [10].
3 N3y4eHnne TeopeTHIeckoro MaTepuana. 1
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No } Tpynoem-
pasnena Bupl caMOCTOSATENIbHOM PabOThI KOCTb
(dacer)
DnekrpocTaruka [1,3].
3 H3yueHne TeOpeTHIECKOT0 MaTepHara. 1
DJIEKTPUYECKOE MOJIe B TUAJIEKTpUIeckoi cpene [1,3].
3 H3yueHne TeOpeTHIECKOT0 MaTepHara. 1
[TpoBOTHUKH B 3JeKTpocTaTHUecKoM moue [1,3].
3 M3ydeHue TeopeTHUeCKOro MaTepuaia. 1
[TocTosiHubIH dMekTpudeckuii Tok [1,3].
3 M3ydeHue TeopeTHUECKOro MaTepuaia. 1
MaruuTtHoe rose B Bakyyme [1,3].
3 H3yuyeHne TeOpeTUIECKOTO MaTepHaa. 1
MaruuTHbIe CBOMCTBa BeiecTna [1,3].
H3yueHne TeOpETHIECKOTO MaTepHara.
3 DJIEKTpOMAarHuTHasl MHAYKIMS. Y paBHEeHHs MakcBesia 1
[1,3].
3 CamocTosiTenbHas padboTa 1Mo pemeHuto 3a1aq [7].
3 [ToxroroBka k mabopatopabM padoTtam [10]. 1
Hroro 3a 2 cemecTp 45
3 cemecTp
4 H3yuyeHne TeopeTHIECKOTO MaTepHaa. 1
I"apmonunueckue konebanus [1,2,3].
4 H3yueHne TeOpeTHIECKOTO MaTepHaa. 1
3aryxarolye 1 BeIHYK/IeHHbICe Koebanus [1,2,3].
4 H3y4yeHne TeOpeTUIeCKOro MaTepraa 1
Bounnsr [1,2,3].
4 CamocrosiTesbHas paboTa 1o perieHunto 3aaad [7]. 2
4 [ToxroroBka k JabopaTopHbiM padoTtam [9,11]. 1
5 H3yueHne TeOpeTHIECKOTO MaTepHaa. 1
DIeMeHThl TeoMeTpruecKoi ontuku [1,5].
5 H3yuyeHne TeOpeTHIECKOTO MaTepHaa. 1
Wutepdepenius cera [1,5].
5 H3yueHne TeOPETHIECKOTO MaTepHaa. 1
Judpaxkius cera [1,5].
N3ydyeHne TeopeTHYeCcKOro MaTepuaa.
5 [Monspusanus ceeta [1,5]. 1
N3ydyeHne TeopeTHYeCcKOro MaTepuaa.
5 B3arMoieiicTBHE JIEKTPOMArHUTHBIX BOJIH C BEIECTBOM 1
[1,5].
5 CamocrosiTesbpHas paboTa 1o perieHunto 3aaad [7]. 3
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No } Tpynoem-
pasnena Bupl caMOCTOSATENIbHOM PabOThI KOCTb
(dacer)
5 [TonroroBka k mabopaTopHbM padoTtam [12]. 2
5 H3yuyeHne TeOpeTHIECKOTO MaTepHara. 1
KBanToBas nmpupoja n3nydenns [1,6].
5 M3ydenue TeopeTHUECKOro MaTepraia. 1
DJeMeHTh KBaHTOBOM Mexanukw [1,6].
5 M3ydeHue TeopeTHUECKOro MaTepraia. 1
DneMeHThl GU3MKK TBeporo Tena [1,6].
6 CamocTosiTenbHas padboTa 1Mo pemeHuto 3a1a4 [7]. 2
5 H3yueHne TeOpeTHIECKOTO MaTepHara. 1
Teopust aroma Bogoposa [1,6].
v M3ydeHue TeopeTHUECKOro MaTepraia. 1
ATomHoe sipo [1,6].
v M3ydeHue TeopeTHUECKOro MaTepuaia. 1
DreMeHTapHbIe YacTuilsl [1,6].
7 CamocTosiTenbHas padoTa 1Mo pemeHuio 3a1a4 [7]. 2
Hroro 3a 3 cemectp 26
Hroro no nucummiinye 71

5.7 KypcoBblie padoThI
KypcoBsie paboThI (pOEKTHI) y4€OHBIM MIIAHOM HE MPEAYCMOTPEHBI.

6 YueOHO-MeTOoAMUEeCKOe U MH(OPMAITHOHHOE O0ecTiedeHne JUCIMILTHHbI

a) OCHOBHAs JUTEpaTypa:
1. Tpodumona, T. U. Kypc ¢u3uku [Tekct]: yue6. mocodue / T..Tpodumosa. -
M.:Axanemus, 2008.-558 c.- ISBN 978-5-7695-5782-8. KoandecTBo sx3eMIuisspoB S50.
2. bonpapes, b. B.Kypc o0meii ¢puzuku. B 3-x 1. Knura 1: Mexanuka. YueOHUK
U1t OakanaBpoB [ DNEeKTPOHHBIN pecypc]|: yueOHuk st By30B / b. B. bonnapes, H. I1.
Kanamnukos, I'. I'. Ciupun — OnektpoH. nan. — M.: Opait, 2019 — 353c. —
ISBN: 978-5-9916-1753-6, 978-5-9916-2321-6— Pexum goctyna: https://biblio-
online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-v-
3-kn-kniga-1-mehanika — 3ari. ¢ skpaHa.
cBOOOIHBIN (aTa oopamenus 25.01.2018.).
3. bonmapes, b.B. Kypc o6meii ¢puzuku. B 3-x 1. Kaura 2: DnektpoMarHeTusm,
ONTHKA, KBAHTOBAsI (pU3HKA. YUEOHHK JIJIsi OaKalaBpOB [ DIEKTPOHHBIN pecypc]: yueo-
Huk 175 By30B / b. B. bongapes, H. 1. Kanamnuuxkos, I'. I'. Ciupu — DneKkTpoH.
nan. — M.: FOpaiit, 2019 — 353c. —ISBN: 978-5-9916-1754-3, 978-5-9916-2321-
6— Pexum gocryma: https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-
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https://biblio-online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika
https://biblio-online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika
https://biblio-online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika
https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika

C06EB830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-
kvantovaya-fizika — 3ari. ¢ skpaHa.
cBOOOIHBIN (aTa obpamenus 25.01.2018.).

0) OTIOTHUTEIbHAS JIUTEepaTypa:

4. bonpapes, b. B. Kypc oomeii ¢gusuku. B 3-x 1. Knura 3: Tepmoaunamuka, cra-
TUCTUYECKas (PU3MKa, CTPOCHUE BELIECTBA. YUEOHMK I OaKkalaBpOB [ DJIEKTPOHHBIM
pecypc]: yuebnuk s By30B / b. B. bornapes, H. I1. Kanamnaukos, I'. I'. Ciupun —
OnextpoH. n1aH. — M.: KOpaiit, 2019 — 353¢c. —ISBN: 978-5-9916-1755-0, 978-5-
9916-2321-6 — Pexum poctyma: https://biblio-online.ru/viewer/96A19159-3AD2-
4326-A052-BBEOD3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-
statisticheskaya-fizika-stroenie-veschestva — 3ari. ¢ skpaHa, cBOOOIHBIN (1aTta 00-
pamenus 01.12.2017).

5. Bompkenmreiin, B.C. CoOopHuk 3agad mno o0meMy Kypcy (uU3HKH
[Texct]/B.C.Bonbkenmreitn- C-I16: CrennanbHas jautepartypa, 1997. — 328 ¢. —
ISBN 5-86457-033-8. KonuuectBo sx3eMIusipo 0.

6. Ocenenuuk, FO.C. ®uzuka. MoayabHbIil Kypc (/151 TEXHUYECKUX BY30B). YueO-
HOE TocoOue s OakalaBpoB [DIeKTpoHHBIN pecypc]: yueOHuk s By3oB / FO.C.
Ocenenuuk, I1.1. Camoiinenko, T.H.Tounnuna— OnektpoH. nan. — M.: FOpaiir,
2019 — 526¢. —ISBN: 978-5-9916-2719-1, 978-5-9692-1453-8 — Pexum 10CTy-
na:https://biblio-online.ru/book/981CBDA0-1563-4065-9207-
DO60AAECABES/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov — 3arx. ¢ skpana,
cB0OOOHBIN (nata oopamenus 01.12.2017).

B) IepPEeUYCHb PECYPCOB MH(POPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTn «HTepHeT»:
7. Matematikam.ru — onjaiiH KaJbKYJIATOPHI M0 MaTeMaTuke [DICKTPOHHBIN
pecypc]/Pexxum  goctyna: http://matematikam.ru  cBoOoanbIit  (mata oOpaiieHHs
01.12.2017).

8. y(X).ru — mnocrpoenne rpadpuxoB QyHKOMIi OHJIAWH [DIEKTPOHHBIA pe-
cypc]/Pexum  moctyma:  http://www.yotx.ru, cBoGoaHbBIii (maTa  OOpaIeHUs

01.12.2017).

) mporpaMMHoe obecriedeHue (JUIEH3MOHHOE U CBOOOIHO pacpoCTpaHsIeMoe), 0a3bl
JTaHHBIX, TH()OPMAIIMOHHO-CITPABOYHBIE ¥ IIONCKOBBIC CUCTEMBI:

9. DyIeKTPOHHO-0MOJIMOTEeYHAsT cHCTeMa u3aaTedbcTBa «JlaHb» [DJICKTPOHHBIN
pecypc] — Pexum nmoctyma: http://e.lanbook.com/, cBoGonaHbIi (1aTa oOparieHus:
01.12.2017).

10. DuyieKTPpOHHO-0MOIMOTeYHAas1 cucTeMa u3aaTeabcTBa «HOpaidT» [DneKTpOHHBII
pecypc] — Pexum moctyna: https://biblio-online.ru, cBoGoxaHsIid (1aTta oOpareHuUs:
01.12.2017).

11. MATHCAD-14 [I[Iporpammuoe oOecrieuenue] - Jlumensus Ne2566427 ot 27 ne-
kabps 2010 rona.
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12. EnuHoe 0KHO 10CTyNna K 00pa3oBaTe/ibHBIM pecypcam [DIeKTPOHHBIN pecypc].
— Pesxum nocrtyma: http://window.edu.ru, ceo6oaubrii (1ata oopamenus: 29.01.2018).
13. Koncyabrant Ilmwoc [DnexTpoHHBI pecypc]: opuUIMaNbHBIA CaUT KOMIIAHUU
Koncynpsratat Ilmoc. — Pexum gocryma: http://www.consultant.ru/, ceodoanblii (1a-
Ta oopamenus: 29.01.2018).

14. dnexTpoHHas OubamoTeka HaydHbIx nmyoaukanuii «eLIBRARY.RU» [Dnek-
TpoHHBIA pecypc] — Pexxum moctyma: http://elibrary.ru/, ceoboaHbIi (1aTta oOpariie-
Hus: 29.01.2018).

7 MaTepl/IaHLHO-TeXHI/I‘leCKOe o0ecrneueHue ANCIHUIIJINHBI

[Tpodeccopcko-mipenoaBaTenbckuii cocTaB Kadgeapbl NeS mpoBOAWT CO CTYACH-
TaM# OYHOU U 3a09HOM (opM 00yUeHUS JEKIIMOHHBIE, MPAKTHYECCKUE U JIA0OpaTOPHBIC
3aHsaTHs no ¢usuke. [lorounas aynuropust 430 ocHailleHa CTaIlMOHAPHBIM KOMIIBIO-
TEPHBIM MPOEKTOPOM, KpoMe Toro, Ha kadeape No5 mmeeTcss MepeHOCHON KOMIIbIO-
TEPHBIA MPOEKTOP U IKPaAH, YTO JAET BO3MOKHOCTh MPENOaBaTEeIsIM MPOBOAUTH JIEK-
[MOHHBIC 3aHATUSA C HMCIOJB30BAHHEM MOJATOTOBICHHBIX UMHU MPE3CHTAIUN MO0 H3Y-
gaeMbIM TeMaM. JlabopaTopHbie paboThl MPOBOISTCS B Jabopatopusix kadeapsl NeS,
OCHAIIICHHBIX COOTBETCTBYIOIIMM JIa0OpaTOpHBIM 000pynoBaHueM. HammeHnoBaHue
nabopaTopuil ¢ IepeuHeM OCHOBHOTO 00OpY/I0BAHMUS:

JlaGoparopusi siekTpudecTBa U MarHetusma (momeiienue Ne 422) ocHaieHa
pubopamMu JJisi MPOBEIACHUS CIEAYIONIUX J1a0OpaTOPHBIX padoOT:

- 3yueHnne KuHEMaTUKA U JUHAMUKH JBIKCHUS TEJI TI0 HAKJIIOHHOM TIOCKOCTH.

- OnpeneneHre eMKOCTH KOHICHCATOPa.

- I3mepenue yaeapHoro COMPOTHRIICHHS PE3UCTUBHOTO TIPOBOTHUKA.

- UccnenoBanue cunyconnanbuoi 3/]C nHaykuum.

- OnpesienieHre MUPUHBI 3aMPEIIeHHON 30HbI MTOTYITPOBOIHUKA.

- OmpezienieHne yIeapHOTO 3apsia dJIEKTPOHA METOJOM OTKJIOHEHHUS AJIEKTPOH-
HOTO Iy4YKa B MarHUTHOM TIOJIE.

- Usyuenue s¢pdexra Xomna.

- OnpeneneHue rOpU30HTATBLHON COCTABIIAIONICH 36MHOTO MAarHUTHOTO TIOJISl TIPU
TIOMOIIM TAHTEHC - TAIbBAHOMETPA.

- 3yueHne caHTUMETPOBBIX AJIEKTPOMArHUTHBIX BOJIH.

Jlabopartopus ontuku (momenieHue Ne 433) ocHaileHa puOopamMu Jjisl IpoBejie-
HUsI J1a0OpaTOPHBIX padoT:

- Onpenenenue koddduiieHTa 3aTyXaHusi U JT0OPOTHOCTU KOJIeOATENbHOM CHcC-
TEMBI (PU3HIECKOTO MAsITHUKA.

- UccnmenoBanue M MCTIOB30BAaHUE TOHKHX JIMH3.

Omnpenenenye JIMHBI BOJHBI CBETa ¢ TOMOIIBI0 KoJrel HproToHa.
Omnpenenenne NOCTOSHHON AUGPAKITMOHHON PEIIETKH.

HccnenoBanne CBOMCTB MOJIIPU30BAHHOIO CBETA.

Omnpenenenne KOHIIEHTPAIIMU PacTBOpa caxapa ¢ TOMOIIBIO MOISPUMETPA.
Omnpenenenne YHEPTUN JUCCOIMAIINH IBYXPOMOBOKUCIIOTO KaJIHsl.
HccnenoBanne TUCTIEPCHUU OMTHYECKOTO CTEKIIA.
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- Onpenenenne XapakTePUCTUK AU(PPAKIMOHHON PEIIETKH.

- OnpezeneHne pacCTOSIHUS MEXKAY 1IessiMU B onibiTe FOHra.

- HccnenoBanue 3akoHa Mantoca U MPOXOXKJICHUS MOJSPU30BAHHOIO CBETA ye-
pe3 (pa3oByIO TUIACTUHKY.

- MopenupoBaHue ONTUYECKUX MTPUOOPOB U OIPE/ICIICHUE UX YBEINYCHUSI.

JlabGopaTopusi MexaHUKUA U MoJieKysipHou (uszuku (momemenue Ne 435) ocHa-
HieHa npubopaMu sl IPpOBeCHUs JaOOPaTOPHBIX PadOT:

- Teopus morpemHocTen.

- [Ipocreiimne n3mMepeHus.

- 3smepenue yckopeHust CBOOOJHOTO MaJeHHsI ¢ MOMOIIbI0 Tpubopa ATBy/a.

- Onpenenenne ko3¢ UIeHTa BOCCTAHOBIICHUS U BPEMEHU COYAapeHus IIapoB.

- OnpeieneHne MoJI0KEHUS IEHTpa Macc (PU3HMIECKOT0 MAsITHHUKA.

- OnpeniesieHre MOMEHTA UHEPIMH (PU3HUECKOTO MasSTHUKA.

- MI3yueHue OCHOBHOTO 3aKOHa JUHAMHUKHU BpAIIATE€IbHOTO JBHKEHUS (MasTHUK
O6epbeka).

- ['a30BbIE 3aKOHBI.

- OmnpeneneHue OTHOLIEHUS TEMJIOEMKOCTH ra3a IpH MOCTOSHHOM JaBJIEHUH K
TEIUIOEMKOCTH ra3a Ipu MOCTOSHHOM 00beMe 1o meroay Knemana u Jlesopma.

- 3y4yeHue TennoBbIX MPOLECCOB B U30JIUPOBAHHON CUCTEME.

- V3yueHue CBOMCTB MOBEPXHOCTU XUAKOCTU. OrmpeneneHue KodpQPUIUEHTA
BHYTpPEHHEro TpeHus no merony CTokca.

8 Obpa3oBaTejibHbIe 1 HH(POPMAMOHHBIE TEXHOJIOTUH

Jlexuus cocTaBisIET OCHOBY TEOPETHUECKOTO OOYUYEHHS B paMKaxX AUCIUIUIMHBI U
HalpaBjeHa Ha CHCTEMATH3UPOBAHHOE H3JI0)KEHUE HAKOIUIEHHBIX M aKTyaJbHBIX
HAyYHBIX 3HaHUU. JIEKIMS UMEEeT 1ENbI0 PACKPBITh TEKYIEEe COCTOSIHUE U 0003HAYUTh
NEPCHEeKTUBBl Mporpecca B 00lacTH wu3ydyaeMod auciMiuimHbl. Ha  nexnuun
KOHIIEHTPUPYETCS BHUMAHHME OOYYAlOIMXCsi Ha HaubOoJee CIOXKHBIX U Y3JOBBIX
BOIIPOCaX, CTUMYJIUPYETCS UX aKTUBHAS IO3HABATENbHAS J€ATEIbHOCTD.

BenymuM MeTogoM B JIEKIMU BBICTYNA€T YCTHOE H3JI0XKEHHE Y4eOHOro
Marepuasna, KOTOPBIM COINPOBOXKIAETCA OJHOBPEMEHHOM JIE€MOHCTPALMEN CIIanJIoB,
npu  HEOOXOJAMMOCTH TIPUBJICKAIOTCS OTKpPBIThIE WHTEpHET-pecypchl, a Takke
JEMOHCTPALIMOHHBIE M HAIJIAIHO-WIUTIOCTPALIMOHHBIE MaTepualbl M MPaKTUYECKUE
npuMepbl. llenp mNpakTUYECKUX 3aHATUM — 3aKpEeNUTh TEOPETUUYECKHE 3HAHMS,
MOJIy4YeHHbIE OOYyYalolMMHCS Ha JIEKIUSAX M B PpeE3yJbTaTe CaMOCTOSTEIbHOIO
M3Y4YEHUs COOTBETCTBYIOLIMX TEM, a TaKXe MNPUOOPECTH MNPAKTHUYECKUE HABBIKHU.
[IpoBoguMbIE B paMKax MPaKTHUECKOTO 3aHSTHS YCTHBIE OINPOCHI U KOHTPOJbHAS
paboTa (B hopme TeCTUpOBaHUS ) UMEIOT MPO(ECCHOHATBHYIO HAPABICHHOCTD.

[TpakTyeckue 3aHATUS MO JTUCLUIUIMHE SBIISIIOTCS COCTABISIONIMMU MPAKTUYE-
CKOM MOJATOTOBKH O0YYaroNIuXcs, TaK KaK MPEyCMaTPUBAIOT UX YYaCTHE B BBITIOJIHE-
HUW OTJICTBLHBIX JJIEMEHTOB Pa0bOT, CBSI3aHHBIX ¢ Oymyied mpodeccrHoHambHOM fes-
TEIBHOCTHIO.
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Taxxe B kauecTBe 3JeMEHTa MPAKTUYECKOW MOATOTOBKU MPHUMEHSIETCS pa3doop
KOHKPETHOM CUTYyalliH, UCIIOJIb3YEMbI Ha IPAKTUYECKUX 3aHATUAX U 3aKIIFOYAIOIINMI-
Csi B IIOCTAHOBKE IIepe]| CTYJEHTAaMU PACUYETHBIX M CUTYAllMOHHBIX 33/a4 C LEJBIO
JOCTHKEHHUS IUIAHUPYEMBIX PE3yJIbTaTOB B YAaCTH YMEHHUs aHAIU3UPOBATh IPOLECCHI,
IPOTEKAIIIUE B MEXaHU3MaX, arperarax, CUCTeMax M KOHCTPYKTUBHBIX JJIEMEHTAxX
BO3IYIIHBIX CyJIOB M ABHALMOHHBIX IBUTATEJIEW C TOYKHM 3PEHUS JUArHOCTUYECKHUX
IIPU3HAKOB, BJIAJICHUS METOJIAMH OPTaHU3ALMHU [IPOBEACHUS U3MEPEHU U NUHCTPYMEH-
TaJbHOTO KOHTPOJIS MPU OCYIIECTBIECHUN TUarHOCTUPOBAHUS M ONPEAEICHUS TEXHU-
YECKOI'0 COCTOSIHHSI AaBUALTMOHHOW TEXHUKHU.

JlabopaTopHas paboTa — 3TO METOJI 00yUeHHUs, IPU KOTOPOM CTYACHTHI O] Py-
KOBOJICTBOM ITPEMNOJIaBATENS U 110 3apaHee HAMEYEHHOMY IUIaHY MPOJIEIIBIBAIOT OIBITHI
WJIM BBIMOJHSIOT ONpPEIEIEHHbIE MPAKTHYECKUE 3aJaHUs U B MPOLIECCE UX BOCIPHHU-
MarOT U OCMBICIIUBAIOT HOBBIM y4eOHBIN MaTepHall.

CamocTosTenbHast paboTa CTyJEHTa SBJISETCSl COCTABHOM 4acThio yueOHOU pabo-
Thl. E€ OCHOBHOH 11€/1b10 SIBISIETCS] (POPMUPOBAHKUE HABbIKA CAMOCTOATEIBHOTO MPUOO-
pETeHHs 3HAHUW MO HEKOTOPBIM HE 0CO00 CIIOKHBIM BOMPOCAM TEOPETUUYECKOTO Kyp-
ca, 3aKpeIUleHHe U yriyOJeHHe NOJy4YeHHBIX 3HAHUN, CaMOCTOsTENbHas pabdoTa co
CIIPAaBOYHHUKAMU, NEPUOJNYECKUMH U3JAHUSAMU U HAYYHO-TIONYJISIPHOW JIMTEPATYPOU,
B TOM YMCJI€ HaXOISAIMUMHUCA B TJI00AJIBHBIX KOMIIBIOTEPHBIX CeTsX. CaMOCTOsITENbHAS
paboTa noapa3yMeBaeT BHIINOIHEHUE YUEOHBIX 3aaHUM.

9 (I)OHII OLCHOYHBIX CPEACTB Jisd NMPOBEACHHUSA TEKYILIECro KOHTPOJIA YCIie-
BAa€MOCTH U HpOMe)I(yTOqHOﬁ arreCTali 110 uToraM OCBOCHuUMA JUCHUIIINHBI

YpoBeHb U KaueCcTBO 3HAHUH 00YUaIOIIUXCS OIICHUBACTCS 0 pe3yabTaTaM Te-
KYIIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIIUU 110 UTOTaM OCBOCHUS
JTUCIUIUIMHBL B BUJE 3aueTa (BO BTOPOM CEMECTpPE) U 3ayeTa C OLIEHKOU (B TpeTheM
ceMecTpe).

Texymumii KOHTPOJIb BKIIOUAET B c€0s1 BXOJHOM KOHTPOJIb, YCTHBIN ONPOC, 3alllu-
Ty BBIMOJHEHHOTO MPAKTUYECKOTO 3aJ]aHUs U 3aIUTY J1a00paTOpHOU PabOTHI.

BxoaHoli KOHTpOJIb TMpeaHa3HA4YeH JUIsl BBISIBJICHHUS YPOBHS TMOATOTOBKH 00Y-
YaIoUUXCsl, HEOOXOIUMBIX JUIsl OCBOCHUS JTUCITUTITHBI.

YCTHBIN ONPOC MPOBOAUTCS C LIENBIO KOHTPOJSA 3HAHUM TEOPETUYECKOTO MarTe-
puaJia, U3JaraéMoro Ha JEKIMHM U YCBOCHHOTO B PE3yJbTaTe CaMOCTOSATEIBHON pabo-
THI.

3amuTa BBIMOTHEHHOTO MPAKTHYCCKOTO 3aIaHMsI TIPOBOIUTCS TSI IPOBEPKH CITO-
COOHOCTH HCTIOJB30BaTh 3aKOHBI (DM3UKW TPH aHATN3€ YCIOBHS W PEIICHUS 3aJ1a4yH, a
TaK)K€ YMCHHS NPUMEHSATh MaTeMAaTHUCCKHE METOJMBI /ISl OMMMCAHKUS (DU3UICCKUX SB-
JICHUM.

3amura 1ab0opaTopHON pabOTHI MPOBOJUTCS IS BRISIBICHUS C(HOPMUPOBAHHOCTU
HAaBBIKOB DKCILTyaTally MPUOOPOB U 000PYIOBAHMS U MPOBECHUs (U3MUIECKOTO IKC-
MEePUMEHTA, a TaKXKXE YMEHHUS MPOBOJUTH CTATHUCTUUYECKYIO 0OpabOTKYy pPe3yJIbTaTOB
HKCIIEPUMEHTA.
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PacuetHble 3a7auu, CUTyallMOHHBIE 33[]a4M, BBIMOJIHEHHE Ja0OpaTOPHBIX padoT
HOCAT NPaKTHUKO-OPUEHTUPOBAHHBIM XapaKTep, UCHOJIb3YIOTCS B paMKax IpaKTHue-
CKOH MOJTOTOBKH C LIEJIbIO OLEHKU (POPMUPOBAHUS, 3aKPEIICHUS, Pa3BUTHS MPAKTH-
YECKUX HaBBIKOB.

[IpoMexyTouHas aTrecTanusi MO UTOraM OCBOEHUS JHCUUIUIMHBI IPOBOJIUTCS B
BUJIE 3a4€Ta BO 2-M CEMECTPE U 3aueTa C OLEHKOM B 3-M CEMECTpE.

3a4eT U 3a4eT C OLECHKOM MO3BOJISIIOT OLICHUTh YPOBEHb OCBOCHUS KOMIIETCHLIUN
3a BECh NEPHOJ U3yYEHHUs AUCIUIUIMHBL. BUIIET BKIIIOYAEeT TEOPETUUECKUU BOMPOC U
JIBa MPAKTUYECKUX 3aJaHUs, NPEICTABIIOMMX COOOM PACUETHYIO M CUTYallHOHHYIO
3amauy. K MOMEHTy ciaum sKk3amMeHa JOJKHBI ObITh OJIaromnoyqHO MPOWIEHBI MPEbI-
nymue (opmMbl KOHTPOJIS.

MeTtoauka GpopMupoBaHus pe3yabTHPYIOIIEH OLIEHKH B 00S3aTEIbHOM IMOPSIIKE
YUHUTHIBAET AKTUBHOCTH CTYJECHTOB Ha 3aHATHSX, MOCEUIAEMOCTh 3aHATHI, OLEHKH 3a
3aIlUTY J1a0OPaTOPHBIX (IIPAKTUUYECKUX) padOT, BBHIIIOJHEHUE CAMOCTOSATEIbHBIX 3a]1a-
HUM.

9.1. Ba/JUIbHO-PETHHIOBAasl CHCTEMA OLEHKH TeKYHIero KOHTPOJIA ycIeBae-
MOCTH ¥ 3HAHUI U IPOMEKYTOYHOM aTTeCTAIIUM CTYICHTOB

BaJIHBHO-pGﬁTHHFOBaH OOCHKa TCKYLICTO KOHTPOJIA YCIICBACMOCTH H 3HAHUH
CTYACHTOB HC ITPUMCHSCTCS.

9.2 MCTO)]I/I‘ICCKI/IC PEKOMEHIANUMA 10 MPOBCACHUTIO TIPONEAYPHI OLICHUBAHUA
3HaHI/Il7[, yMeHHﬁ U HABBIKOB U (I/IJII/I) onbiTa J€ATCJIbHOCTH, XaPAKTCPU3YIOIIIUX
ITaAIlbI (l)OpMPIpOBaHI/lﬂ KOMHeTeHHHﬁ.

YCTHBII ONpPOC OLIEHUBACTCS CIEIYIONUM 00pa3oM: pa3BEpHYTHIM OTBET
oOyuarorerocs JIOJKEH IIPEACTABIIATH coboif CBSI3HBIN, JIOTUYECKHU
NOCJIeI0BaTENbHBIN OTBET Ha BOIpoc. Kputepuu olieHuBaHUs:

1) monHOTa M IPaBUIILHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTH, IOHUMAHUS U3y4YEHHOTO;

3) s3bIKOBOE O(OPMIICHUE OTBETA.

OueHka «OTJIMYHO» CTAaBHUTCS, €CIM OOYYAIOUIMIICS TMOJHO M3Jaraer maTepual
(oTBewaeT Ha BOMNpPOC), JAa€T TMPABWIBHOE OIPEJCIICHHNE OCHOBHBIX TOHSTHUI;
OoOHapyXMBaeT TIOHUMAaHHE Marepuanga, MOXKET OOOCHOBaTh CBOU CYXKICHUS,
MPUMEHUThL 3HAHUS Ha MPAKTUKE, MPUBECTH HEOOXOJIUMBIC MPUMEPHI HE TOJIBKO W3
ydeOHMKa, HO M  CaMOCTOSITEJIBHO  COCTABJICHHBIC;  M3JlaraeT  MaTrepuai
MOCJIEI0BATEIFHO U MPABUIBLHO C TOUKHU 3pEHUS] HOPM JIMTEPATYPHOTO S3bIKA.

OmeHka  «XOpOIO»  CTaBUTCA, €CIM  OOydYaromIMiics  JlaeT  OTBET,
VAOBIICTBOPSIOMIMKA TEM K€ TPEOOBAHHWSAM, YTO W IS OIECHKH «OTIUYHO», HO
nomyckaetr 1-2 omuOKd, KOTOphIE caM K€ HCIpaBiseT, U 1-2 Hemouera B
MOCJIEIOBATEILHOCTH U SA3BIKOBOM O(DOPMIICHUH H3J1araeMoro.

OrneHka «yAOBJIETBOPUTENHHO» CTABUTCS, €CIU OO0ydarouuics oOHapyKUBaeT
3HAHUWE W MOHMMAHUE OCHOBHBIX IMOJOKEHUN JAAaHHON TEMbI, HO H3JIaraet MaTepua
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HETIOJTHO U JIOMYCKAeT HETOYHOCTH B OINPEACIICHUH TMOHATUN WU (OPMYITUPOBKE; HE
yMEET JOCTAaTOYHO IIyOOKO U JI0Ka3aTeIbHO OOOCHOBATh CBOU CYKJEHHUS U MPUBECTU
CBOM MPHUMEPHI, U3JAaraeT MaTepual HEMOCIeAOBATeNIbHO M JOIMYCKAaeT OIIMOKUA B
SA3BIKOBOM O(DOPMIICHHH U3J1araeMoro.

OneHka «HEyA0BIETBOPUTEIBHO» CTAaBUTCS, €CIIM 00ydaromuiicss oOHapyKUBaeT
HE3HAaHHWE OOJIbIIEH YacTh COOTBETCTBYIOIIETO BOIPOCA, JOINYCKAaeT OIIMOKH B
bopMyIHpOBKE OMNpeNEICHU W MpaBUJl, UCKAKAET HMX CMBICH, OECIOpsSAOYHO U
HEYBEPEHHO M3JIaraeT MaTepHall.

9.3 TembI KypcOBBIX Pa6oT (IIPOEKTOB) MO JUCIHUITIHHE
Pedepatsl, kypcoBsie paboThI, 3cce€ U T.JA. IO pasfesiaM JUCIHUILTUHBI HE Mpeay-
CMOTpPEHBI YY4EOHBIM TIIaHOM

9.4 KoHTpOJIbHBIEC BONPOCHI JJISl MPOBEIeHUs BXOJAHOI0 KOHTPOJISI 0CTATOY-

HBIX 3HAHHI 110 00ecNeYNBAIOIIUM THCIUILINHAM

MaremaTtuka

1. JluneiiHoe mpocTpaHCTBO. JInHElHbIE OnepaTophl.

2. T'eomerpuueckne BeKTOpbl. CymMmma BEKTOPOB. Y MHOXKEHHUS BEKTOpa Ha YHCIIO.

3. CkamspHoe, BEKTOpPHOE, CMEIIAHHOE MPOU3BEACHUS BEKTOPOB. J[BOWHOE BEKTOP-
HOE MPOU3BE/ICHHE.

4. Cucrtema nuHEHHbIX ypaBHeHHi (MeTon Kpamepa, meTon oOpaTHON MaTpHIIbl, Me-
tox ["aycca)

5. Ilpenen pyukuuu. beckoneyHo Masbie PyHKITUH.

6. Hduddepenmupyemoie byakuun. [IponsBogHas ¢hyHKIMH.

7. Heonpenenenusiii uuterpai. Meroapl nuTerpupoBanus. OnpeaeeHHbIH HHTErpal
(ompenenenune, popmyna Hetorona-Jleitoaua).

8. ®yHKUMU MHOTUX NEPEMEHHBbIX. YaCcTHBIE TPOU3BOIHBIE.

9.5 Onucanue mokasarejieii U KpUTepHEB OLUECHHUBAHUS KOMIICTCHLIMHM Ha

PA3INYHBIX 3TAllaxX UX (l)OpMI/IpOBaHI/ISI, OIMHCaHHuE IIKAJ OINCHUBAHUSA

Komnerenunn | Ilokazarenu Kpurepun onennBanus
OLICHUBAaHUS
(MHAUKATOPBI
JIOCTUKEHUS )
KOMIIETEHLINH

I oTanm
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Komnerennnu | Ilokazarenu Kpurepnuu onenuBanus
OLICHUBAHMUS
(MHAUKATOPBI
JIOCTHKEHUS )
KOMIIETEHLINN
3Haer:
YK-1 A/l - OCHOBHBIE MOHSATUS, 3aKOHBI U MOJICIM MEXaHH-
OITK-6 W i1, ONCKTPUIECTBA H MATHETH3MA, FOJI€63HI/II>1 Y BOJIH,
VK1 KBAaHTOBOH (PM3UKHU, MOJICKYJIIPHON (PU3UKU U TEPMO-
M e JTUHAMUKH, ONITHKH, aTOMHOMN U sIIEPHOM (PU3HKH
(M icr, UllGnice);
U3 ke - METOBI TEOPETUUECKOTO U HKCIIEPUMEHTAIBHO-
ro uccnenosanus B pusuke ((Ujcy, U nke);
- MaTeMaTHYECKHE MOJETH MPOCTEHUIIIUX CUCTEM
Y TIPOIIECCOB B €CTECTBO3HAHUM U TEXHUKE
((Mxq, UllG k).
YwMmeer:
- pemaTh TUIOBBIE 337a4l IO OCHOBHBIM pa3jie-
JaM Kypca pU3UKH, UCTIONB3YS METOIbI MaTeMaTH4e-
cxoro anamusa ( Uléi;, Uldnke
- YIOTPeOIATh MAaTEMATUYECKYIO CHMBOJIUKY IS
BBIPAKEHUS KOJIMUECTBEHHBIX U KaYECTBEHHBIX OTHO-
mennit 006exToB (MASnKe, M30Ke)-
IT sTan
Ywmeer:
YK-1 A/l - MCIIONIb30BATh (PU3MUECKHE 3aKOHBI TIPU aHAJIU-
OITK-6 e 3€ U PEIICHUH Hp§)6J'I6M npodeCCUOHANILHON JIeATEelb-
i nocti (M lyyy, UlAGxc1, UWonke, WliGnke);
A e - IPUMEHSTh MaTeMaTUUYECKIE METO/IbI IPH pe-
[IEHUH TUTIOBBIX MPO(EeCCHOHANBHBIX 33/1a4
Ak (MA3x1, UWliGicr, Wllb e, WBrke)-

Bnaneer:
- METOJIAMH IIOCTPOEHMSI MaTEMATUYECKON MOJe-
JIM TUINIOBBIX NPO(ECCUOHATIBHBIX 334a4 U COAepxkKa-
TEJIBHOU MHTEPIIPETALMN [IOJIYYEHHBIX PE3YyJIbTaTOB
(UAgxcr, UG, Ullons, UlGnce);
- METOJIaMU NIPOBEACHUS (PU3NUECKUX U3MEpe-
HUW, METOJAMH KOPPEKTHOM OLIEHKH ITOIPEITHOCTEN
IpU NPOBEECHUH (PU3HUUECKOTO IKCIIEPUMEHTA

(M3x1, UG kr, WS rike, UWTEnke)-
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9.6 TunoBble KOHTPOJIbHbIE 32JaHUS VI POBEIEHUs] TEKYIIero KOHTPOJIs
U MPOMEKYTOYHOM ATTEeCTAIUM M0 HTOTaM OCBOEHMS TN CHUILIHHBI

9.6.1 TunoBble pacyeTHbIE 3a1a4M /JIsl NPOBEAEHUS TEKYIIEro KOHTPOJIsI

Pa3znea 1. Mexanuka
bnoxk 1
[TepByto MOJIOBUHY CBOETO IMyTH aBTOMOOWJIb JIBUTAJICS CO CKOPOCTHIO Vi = 80 KM/4, a

BTOPYIO TIOJIOBUHY IIYTH - CO CKOPOCTHIO v, = 40 kM/4. KakoBa cpeaHsist CKOpoCThb

Vep IBUKCHHS aBTOMOOHIIS?

CaMouieT JIETUT OTHOCUTENIBHO BO3/lyXa CO CKOpPOCThIO Vo = 800 kM/u. Betep ayer ¢
3amajia Ha BOCTOK €O CKOpOCThIO U = 15 M/c. C Kakoi CKOPOCTBIO V CaMoJIeT Oy1eT
JBUTAThCS OTHOCUTENIBHO 3€MJIM U TIOJT KaKUM YTJIOM? K MEpUANAHY HAJl0 IepP>KaTh
KypcC, 4TOOBI IEpeMEILICHHE ObLIIO: @) Ha I0T; 0) Ha ceBep; B) HA 3ama; I') Ha BOCTOK?
Kamens Opocuinn BepTUKaIbHO BBEPX Ha BbICOTY hy = 10M. Yepes kakoe Bpems t oH
ynajet Ha 3eminto? Ha kakyro BbicoTy h molHUMETCSl KaMeHb, €ClIM HauyaJIbHYIO CKO-
pPOCTb KaMH$ YBEJIUYHUTH BABOE?

Touka BUKETCS 110 OKPYKHOCTH paguycoM R =2 cM. 3aBUCHMOCTB IIyTH OT BPEMEHU
naetcst ypasrenneM s = Ct>, rre C = 0,1 cm/c®. HaiiTi HOpMaibHOE a,, i TAHTCHIIH-
aIbHOE a; YCKOPEHUSI TOUKH B MOMEHT, KOT/Ia JIMHEHHass CKOpocTh Touku v = 0,3 m/c.

bnok 2
HeBecompliii 6510k yKperieH B BEPIIUHE HAKIOHHOM MIIOCKOCTH, COCTABIIAIONICH C

ropu3zoHToM yroia ¢ = 30°. I'mpu 1 u 2 oguHakoBOM Macchl m; = M, = | KT coeauHe-
HBI HUTBIO U IEPEKUHYTHI Yepe3 010k, HaliTu yckopeHue a, ¢ KOTOPbIM IBUKYTCS TH-
pu, u cuity HatspkeHust HUTH T. KoaddurmenT tpenns rupu 2 0 HaKJIOHHYO TUI0C-
kocth k=0,1.

TeJso CKOJIB3UT MO HAKIIOHHOM IUIOCKOCTH, COCTABIISIFOIIENA C TOPU30HTOM YOI

a = 45°. 3aBUCUMOCTb IPONACHHOTO MYyTH S OT BPEMEHHU t TAeTCSl ypaBHEHUEM § =
Ct?, rae C = 1,73 m/c’. Haiitit k09)(HIHEHT TPEHHS K TeNa O IIOCKOCTb.

Teno nexuT Ha HAKJIOHHOM MIIOCKOCTH, COCTABJISIFOIIEH C TOPU30HTOM yroia a = 60°.
[Ipu KakoM npeaenbHOM KO3 PHUIIMEHTE TPEHUS K TEJIO HAYHET CKOJIb3UTh MO Ha-
KJIIOHHOM Mm10cKOCTH? C KaKUM yCKOPEHHUEM a OyIET CKOJIb3UTh TEJO MO IMIOCKOCTH,
eciu ko dunuent tpenust k = 0,03 ? Kakoe Bpemsi t moTpedyeTcs A1l MPOX0XKIe-
HUS IPU 3TUX ychoBusax myTu s = 100m? Kakyro ckopocTh v Oy/ieT UMeTh TeJI0 B KOH-
e My TH?

Ha aBToM00mIIb Maccoit M = 1 T Bo BpeMs ABHKCHHUS NEHUCTBYET cuila TpeHus Fop,
paBHas 0,1 nelicTByromei Ha HETO cuie Tsbkectu myg. Kakyro maccy m OeH3uHa pac-
XOJIyeT JIBUraTeib aBTOMOOWUJIS Ha TO, YTOOBI HAa MyTH s = 0,5 KM yBEJIUYUTH CKOPOCTh
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ot vy = 10 xmM/4 10 v, = 40 xm/u? K., npurarens 1 = 0,2, yaenbHas TEIIOTa CTo-
panus 6ensuna q = 46 M/Ix/kr.

biok 2

UYenoBek, CTOSAIIMNA Ha HEMOJIBMXKHOM TEJIEKKE, OpOcaeT B TOPU3OHTAIILHOM HaIpaBJie-
HHUM KaMEHb Macco m = 2 Kr. TeexKa ¢ 4eJIOBEKOM MOKATUIaCh Ha3a/l, U B IEPBBIN
MOMEHT OpocaHus ee ckopocTb Obuta v = 0,1 M/c. Macca TeneXku ¢ 4eloBeKkoM M =
100 xr. Haiitu kuHeTnueckyro 3Hepruto W, OpoiieHHoro kamHs uepes Bpemst t = 0,5 ¢
MOCJIC HavaJla IBUYKCHUS.

JIBrKy1ieecs TeI0 Maccor my, y1apsercs 0 HEMOJABHIKHOE TeJNo Maccoil my. Cuuras
yaap HEYNPYruM U LEHTPAJIbHbIM, HAUTH, KaKasi 4aCTh KUHETUYECKOU SHEPTUur

W, miepBoro Teia rnepexoauT Npu yJaape B TEII0. 3ajauy peluTh CHavYaIa B o0IeM
BHJIC, @ 3aTE€M PaCCMOTPETh CIydau: a) my; = My; 6) my = 9Im,.

JIepeBSIHHBIM MOJIOTKOM, Macca Kotoporo m; = 0,5 Kr, yIapsitoT 0 HEMOABUKHYIO
cteHKy. CKOpOCTh MOJIOTKA B MOMEHT yJapa vy = 1 m/c. Cuutas ko3¢pdUIUeHT BOC-
CTaHOBJICHUSI TIPU yJape MOJIOTKA O CTeHKY K = 0,5, HaliTh KOJIMUeCTBO TEIIOTHI Q,
BbIienuBIeecs npu ynape. (Koaddunuentom BoccTaHoBIICHH MaTepuraa Tejia Ha-
3BIBAIOT OTHOIIIEHUE CKOPOCTH TOCJIE yJlapa K €ro CKOPOCTH A0 yaapa.)

N3 opynust Maccoit m; = 5 T BeUIeTaeT cHapsia macco my = 100 kr. Kunetnueckas
SHEprus cHapsaaa npu Beuiete W, = 7,5 MJx. Kakyro KHHETUYECKYIO SHEPTHIO

W, nonydaet opyaue BCIAEACTBUE OTIaun?

brnok 4
['vpbka, npuBsi3aHHasg K HUTH AuHOM 1 = 30 cM, onuchIBaeT B TOPU30OHTAIBHOM

TTOCKOCTH OKPYKHOCTB paguycoM R = 15 cm. C kakoil 4acTOTOM h BpallaeTcsi Tupb-
Ka?

MaxoBuK, MOMEHT HHEPLHHU KOTOpOTo J = 63,6 KroM® BpAILIAETCA C YIIIOBOW CKOPO-
cteio w = 31,4 pag/c. HaiiTu MOMEHT cuit TopMOkeHusT M, 1o IefiCTBHEM KOTOPOTO
MaXOBHK

Manbuuk KaTuT 00pydY MO TOPU30HTAIBHON JOPOTe CO CKOPOCThIO vV = 7,2 kM/u. Ha
KAaKO€ pacCTOSTHUE S MOXKET BKAaTUTHCSI 00OpyY HAa TOPKY 3a CUET €ro KUHETHYECKOM
sHeprun? YkioH ropku paseH 10 m Ha kaxabie 100 M myTw.

Mennsiit map paguycom R = 10 cMm Bparaercs ¢ 4actoToi n = 2 06/C BOKPYT OCH,
npoxoJsien uepes ero 1eHTp. Kakyrwo padoty A Hall0 COBEPUIUTh, YTOOBI YBEIUYUTh
YTJIOBYIO CKOPOCTh @ BpAILIEHUS 1apa BABOE?

Pa3znen 2. MoJsiekyasipHasi pu3UKa U TEPMOJUHAMHUKA

baok 1

Kakyro Maccy m yriiekuciioro ra3a Mo>KHO HarpeTh MpU p = const OT TeMIEPaTyphbl
t; =20° C no t; = 100° C xonumyectBoM TerioThl Q = 222 JT? Ha CKOJIBKO IIpH TOM
M3MEHUTCS] KHHETUYECKasi SHEPTUs OJJHON MOJIEKYJIbI?
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Jl5is HarpeBaHusi HEKOTOpOoU Macchl raza Ha At; = 50° C mpu p = const He0OX0AUMO
3aTpaTuTh KOau4ecTBo TermnoThl Q; = 670 [Ix. Ecnu 3Ty e Maccy rasa oxJiaJuTh Ha
At, = 100° C npu V = const, TO BeIAEIAETCS KOJIUUECTBO TEIIOTH Q, = 1005 Tx.
Kaxoe uucno creneneii cB00OIbI 1 UMEIOT MOJIEKYJIbI 3TOTO ra3a’?

Ha xakoii BeicoTe h gaBieHue Bo3ayxa cocTaBiseT 75% OT IaBIeHUs Ha YPOBHE
Mops? TeMmrepatypy Bo3ayXa CUATATh NOCTOAHHOM U paBHOM t = 0° C.

Haiitu maoTHOCTB p BO3/ayXa: a) y HOBEPXHOCTH 3eMiin; 0) Ha BbicoTe h =4 kM OT
noBepXHOCTH 3emii. Temneparypy Bo3ayxa CUuuTaTh MOCTOSIHHON U paBHOM t = 0° C.
JlaBnieHue Bo3ayxa y moBepxHocTu 3emin po = 100 kI1a.

bioxk 2

Haiitu cpenHioro auHy ¢cBOOOHOTO mpobera (A) MoKy YIiIeKHCIOro ra3a npH
temneparype t = 100° C u naBnennu p = 13,3 Ila. Jluamerp MoJIeKys yIIIEKUCIOTO
razad = 0,32 HM.

Haiitu cpeasee 4rcao CTOIKHOBEHUH (V) B €AMHUILY BPEMEHH MOJIEKYJ YIICKUCIOTO
raza npu temneparype t = 100° C, eciu cpeHsist JyIMHA CBOOOHOTO mpobera (A)=
870 MKM.

Bo CKOJIBKO pa3 yMEHBIIUTCS YKCIO CTOJIKHOBEHUH (V) B €IMHUILY BPEMEHU MOJIEKYI
JIBYyXaTOMHOTO T'a3a, €Clid 00bEeM raza alnadaTUYeCcKy yBEJIUYUTD B 2 pa3a?

Kaxoit HanbobI11eit CKOpOCTH V MOKET IOCTHYb JTOXKIeBast Karwis auametpom D = 0,3
MMm? JIlmametp mMosiekya Bo3ayxa d= 0,3am. Temmeparypa Bo3zayxa t = 0° C. Cunrars,
YTO JJIs1 TO>K/IEBOM KaIlIX cripaBe B 3akoH CToKca.

brox 3

Macca m = 10,5 r a30Ta U30TepMUYECKH pacIIUpsieTcss OT o0beMa Vi =211 10 o0bema
V, =511. Halitu uamenenue AS 3HTpOINUHU IPHU 3TOM IIpoLiecce.

Haiitu n3menenue AS sHTpOIUHU TP MEPEX0/I€ MacChl M=8T KUCIOpoja OT 00beMa
V=101 npu temnepatype t;=80°C k 06bemy V,=401 npu Temmneparype t,=300°C.
Haiitu uamenenue AS saTponuu npu npespaiiennu Mmaccel m = 10 r apaa (t = -20 °C)
B map (t; = 100 °C).

KomuuectBo v = 0,5 KMOJIb HEKOTOPOTO raza 3aHuMaeT oobem Vi = 1 M, ITpu
pacIIMpeHnH rasa 10 oobema V, = 1,2 M° 6blita coBeplieHa paboTa IIPOTHB CHIT B3aN-
MozencTBus Mosiekyn A = 5,684 x/[x. HaliTu MOCTOSIHHYIO 4, BXOJIAIILYIO B YPaBHEHHUE
Ban-nep-Baanbca.

Pa3zpnea 3. DaexkrpoanHamMuka

biok 1

Kaxoit MuHUMAaIBHBIN 3apsi  HY)KHO 3aKPENUTh B HIDKHEH TOUKe ChepruIecKom
MOJIOCTH panuyca R, 4To0kI B moJie TsHKECTH HEOOBINON IapuK Macchl m U 3apsiaa Q
HaXOJWJICS B BEpXHEW TOUYKE MOJOCTHU B MOJOKEHUN YCTOMUYHUBOTO PABHOBECHSI?
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A WD

Ha puc. 1 44 — 3apsbkeHHass O€CKOHEUHAsI TUIOCKOCTh U B —
OJIHOMMEHHO 3apsiKEHHBIN mapuk ¢ Maccoit m = 0,4 mr u 3apsi-
oM q = 667 nKi. Cuna HaTsSKeHUs. HUTH, HA KOTOPOW BUCHUT 1Ia-
puk, 7= 0,49 mH. HaiiTu moBEepXHOCTHYIO IUNIOTHOCTH 3apsiga o Ha
IJI0OCKOCTU AA.

Haiit HanpsiKEHHOCTH TOJISl M TIOTCHIIMAJ BO BCEM ITPOCTPAHCTBE TOHKOM Ccde-

pbI pagnyca R, paBHOMEpHO 3apsKEHHOMU 710 3apsja (.

[Iap pagnycom R paBHOMEPHO 3apsikeH C 00BEMHOM MIIOTHOCTHIO 3apsiaa p. Berauc-
JIUTE paclpeesieHre MOTEeHIMaaa BHYTPY U BHE mapa. 3a HyJEBOM YpPOBEHb OTCUETA
MOTEHIINaJIa TPUHATH OECKOHEYHOCTb.

biok 2

beckoHeuHast TIIIOCKOCTh 3apsiKEeHa ¢ MOBEPXHOCTHOW MIIOTHOCTHIO 0. HanTu Hamps-
KEHHOCTb U MOTEHIHAJI 3JIEKTPUUECKOTO TMOJI HA PACCTOSIHUU I' OT TIJIOCKOCTH.
beckoHeYHO JIIMHHBIA TOHKUH MPOBOJHUK PABHOMEPHO 3aPsKEH C JIMHEMHOW MJIOTHO-
cteto 10-9 Kn/cm. HaiiTu HanpspKEHHOCTD U MOTESHITMA SJISKTPHYECKOTO IOJIs Ha pac-
crosHuu =10 cM oT npoBoja.

beckoHeuHast HWIMHIpHUYECKask IOBEPXHOCTh C paauycoM R 3apshkeHa ¢ MoBEpXHOCT-
HOU IUIOTHOCTHIO 0. HaliTh HanpsKEHHOCTh U MOTEHIUAIT SJIEKTPUUIECKOTO MOJIS B
Toukax r< R um r > R.

biok 3

. HaliTu 351eKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.

. HaliTu 551eKTpOEMKOCTh LIUIUHIPUUECKOTO KOHIEHCATOPA.
. HaiiTu 351ekTpoeMKOCTh chepruiuecKoro KoHAeHcaTopa.

. HaiiTu 351eKTpoeMKOCTh YEAUMHEHHOTO IPOBOISIIETO 1Iapa.

biok 4

DJIEKTPOH, MPOMAS B INIOCKOM KOHAEHCATOPE MYTh OT OAHOM IJIACTUHBI 10 APYTOM,
npuodpetaeT ckopocth V = 106 M/c. PaccTosane mexmy miactudamu d = 5,3 M.
Haiitu paznocts notennmanoB U Mexay miacTUHAMU, HATIPSKECH-

HOCTb E 3JIEKTPUYECKOT0 MOJISI BHYTPH KOHAEHCATOPAa U TOBEPXHOCTHYIO TNIOTHOCTD
3apsijia ¢ Ha MJIACTUHAX.

JIBa mapanieiabHO COEIMHEHHBIX AJIEMEHTA C OJITMHAKOBBIMU

&
OHC & = &, = 2 B u BHyTpeHHUMH CONPOTUBICHUSIMHA 1 = 1 —
OM u r2 = 1,5 Om, 3aMKHYTHI Ha BHEIIIHEE CONPOTUBIICHNE R = ]
o o &
1,4 Om. HaiiTi TOK B KaKJIOM M3 JIEMECHTOB U BO BCEH I1ICIIH.
—
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3. HaiiTu MHIYKIIMIO MAarHUTHOTO MOJISl HA PACCTOSIHUU b OT OECKOHEYHOTO MPSIMOJIH-
HEIHOIr0 MPOBOAHMKA C TOKOM I.

4. W3 npoBonoku ymHoM £ = 1 M caenana kBagpaTHas paMka. [lo pamke teuer Tok | =
10 A. HaitTu Hanpsi>KeHHOCTh H MarHuTHOTO MOJIsl B LIGHTPE PAMKH.

baok 5

1. Haiitu HanpsH>KEHHOCTh MAarHUTHOTO TIOJISI BHYTPH Topouaa ¢ TokoM I. Uucao BUTKOB B
TopouseN.

2. B ogHOpOIHOM MarHUTHOM moJje ¢ uaayknuei B = 0,5 Tn aBmkeTcs paBHOMEPHO
npoBoHUK 1nuHOM (= 10 cM. [1o npoBoaHuKy Teuet Tok | =2 A. CkopocTh qBUMkE-
HUS NMPoBOHKKA V = 20 cM/c U HaIlpaBlieHa MEPICHANKYISIPHO K HAITPABICHUIO Mar-
HUTHOTO MoJjisi. Halitn paboTy 4 nepemenieHus npoBoHrKa 3a Bpems t = 10 ¢ u mor-
HOCTb P, 3aTpadyeHHYI0 Ha 3TO nepeMenieHne. Hailtu nHAyIIMpOBaHHYIO B IPOBOJHUKE
OJIC.

3. HaiiTu uHAyKTHBHOCTH TOHKOTO COJIeHOUAA. MI3BECTHBI: N — YMCJIO BUTKOB HA €IMHU-
1y JUIUHBI cojieHouAa, V — 00beM COJICHOU/IA.

4. HaiiTu I0THOCTHh PHEPTUM MAarHUTHOTO TOJISI BHYTPH cosieHouaa. CIUTaTh COJICHOMU
TOHKHM ¥ OCCKOHEUYHO JUTMHHBIM, a T0JIe€ BHYTPU OJHOPOIHBIM.

Pa3znena 4. ®usuka Kojae0aHUH U BOJIH

biok 1
1. HanucaTh ypaBHEHHE TrapMOHUYECKOTO KOJI€0aTEIbHOTO JBIKEHUS C aMILTUTYA0M A
=5 cM, ecnu 3a Bpems t = 1 MuH coBepiraetcst 150 konebanuii 1 HavanbHas ¢aza Ko-
nebanuit @ = m/4. HauepTuTh rpaguk 3TOro ABMKECHUS.
2. AMIuTy1a rapMoHndeckoro konebanusi A =5 cm, nepuoa T = 4 c. Haittu makcu-
MaJIbHYI0 CKOPOCTb Vinax KOJIEOIOMICHCS TOYKU U €€ MAKCUMAJIbHOE YCKOPEHUE Ayyqy-
3. uddepennmanbaoe ypaBHEHHE BBIHYKICHHBIX KOJIEOAHUHN TIPYKUHHOTO MasTHUKA,
MPOUCXOAIINX BAOJL ocu OX, UMeeT BUJ
d2x dx 1
F + ZBE + WX = BFX(t).
Ha masTHuk aeiictByet nepuoandeckas cuia Fy = Fycos(lt ¢ nukinyeckoil yactoton
). Haiitu amMmmnutyny A ¥ HadalbHY10 (ha3y @, YCTAHOBUBILMXCS BBIHYKJIEHHBIX KO-
nebaHuil MasiTHUKA

X = A cos(Qt + o).

biok 2

1. ITpu nomouM 3Xx0510Ta U3MepsIachk riryorHa Mmopsi. KakoBa Obuta riryOuHa Mopsi, eciiu
IPOMEKYTOK BPEMEHHU MEX1y BOBHUKHOBEHUEM 3BYKa M €T0 MPUEMOM OKa3aJiCs paB-
HeIM t = 2,5 ¢? Cxuxaemocts Bojbl B = 4,6 - 10710 [Ta™!, nnoTHOCTH MOpCKOI
BoAbI 1,03 10° kr/n®.

2. Haiitu cKOpoCTh € paciipoCTpaHEHUs 3ByKa B MEIH.
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3. KonebarenbHbIN KOHTYP COCTOUT U3 KOHAeHcaTopa eMKOCcThio C =25 HD u karymku
¢ uHayKTUBHOCTHIO L = 1,015 I'n. O0kI1aiku KOHeHCcaTOpa UMEIOT 3aps q = 2,5
MkKi1. Hanrcats ypaBHeHue (C YMCTOBBIMHU KO3 (GUIIMEHTaMH ) U3MEHEHUS! Pa3HOCTH
noteHnranoB U Ha oOkiajikax KoHJeHcaTopa 1 Toka I B ienu. Haiitu pasHocTs mo-
TEHIIMAJIOB Ha O0KJIaJKax KOHAEHcaTopa U TOK B Ileny B MOMEHTHI BpeMmenu 1/8, T/4 u
T/2. [TocTpouThb rpaduKu STUX 3aBUCUMOCTEHN B IIpeiesiaX OJJHOTO Mepruoa.

4. KonebaTenbHbI KOHTYP COCTOUT U3 KOHAeHcaTopa eMKocThio C = 2,22 H® u KaTyIl-
ku niuHOM 1 = 20 cm u3 MeaHo# nmpoBosioku quamerpom d = 0,5 mm. Haiitu norapud-
MUYECKHUI IeKpeMeHT 3aTyxanusi N KojeOaHui.

Pa3znen 5. BosiHoBast onTtuka
biok 1

1. Beimykioe 3epkaino umeeT paauyc kpuBu3Hbl R=60 cm. Ha paccrostnuu a,=10 cm ot
3epKaja IIOCTaBJIEH MPEIMET BBICOTOW Yy,=2 cM. HalTu mOJ0KEeHHE U BBICOTY
y, n300pakeHus. Jlath 4yepTex.

2. Boruytoe 3epkano ¢ nuametpom otBepctus d=40 cMm umeeT paauyc KpuBU3HBI R=60
cM. HaliTu npomoipHyI0 X U MOMNEpeuHyto y chepruyeckyro abeppaluio KpaeBbixX Jy-
Yeu, MapajuIeNIbHbIX [JITABHOM ONTUYECKOU OCH.

3. Jlunza ¢ dokycHbIM paccrosinueM F=16 cMm naet peskoe n3zoOpaxeHue npeaMera mpu
JBYX TIOJIOKEHHUSIX, PACCTOSHUE Mexay koTopbiMu d=6 cm. HaliTu paccrosinue a, +
a, OT MpeaAMETA JI0 SKpaHa.

4. B neHTpe KBaAgpaTHON KOMHATHI IUIOMIAIbI0 S=25 M? BucHUT Jlamna. Ha kakoii BeicoTe h
OT TO0Ja JIOJKHA HAaXOJUTHCS JlaMIla, YTOObI OCBEIIEHHOCTh B yIJIaX KOMHAaThl ObLia
HauOOoIbIIEH?

broxk 2

1. B ombite FOHTa OTBEpCTHS OCBENIAINCH MOHOXPOMATHYECKUM CBETOM (A= 600HM).
Paccrosinue mexay orBepctusimu d = 1 MM, pacCTOSIHHE OT OTBEPCTHIA 710 dKpaHa L =
3 M. HaliTu onoxeHue Tpex MepBbIX CBETIbIX MOJIOC.

2. B ombrte ¢ 3epkanamu OpeHenst pacCTOSHUE MEKy MHUMBIMH U300paKeHUSIMU
ucrounuka cseta d = 0,5 mm, pacctostHue 10 3kpaHa L = 5 M. B 3enenom cBere noy-
YIIUCHh UHTEP()EPEHITMOHHBIE MOJIOCHI, PACTIONIOKEHHBIE Ha PACCTOSTHUU | = 5 MM 1pyT
oT apyra. Hailtu anvHy BOJIHBI? 3€JIEHOTO CBETA.

3. YcraHoBKa s moiay4deHus koJielr HploToHa ocBemaeTcss MOHOXpOMAaTHYECKUM
CBETOM, MaJAI0IINM 10 HOPMaJIi K MOBEPXHOCTHU MIaCTUHKU. Habnrogenue Beaercs B
OTPaKEHHOM CBeTe. Pannychl IByX COCETHUX TEMHBIX KOJIEI paBHBI Iy = 4,0 MM 1
Ier1 = 4,38 MMm. Paguyc kpuBu3Hbl 1uH3bI R = 6,4 M. HaiiTi mopsiaiKoBbIe HOMEpA KO-
JIeU U JUIMHY BOJIHBI? MA/Iat0IIETO CBETA.

4. YcraHoBKa IS IoJry4eHus koJiell HproToHa ocBemaeTcss MOHOXpPOMATHUYECKUM
CBETOM, IMaJIAOIIHAM 10 HOPMaJ K NOBEPXHOCTH IUIACTUHKU. Pagnyc KpUBU3HBI JIMH-
3b1 R = 8,6. HaGntonenue BeneTcst B OTpakeHHOM cBeTe. MI3MepeHusiMu yCTaHOBIIEHO,
YTO paJinyCc YETBEPTOTO TEMHOTO KOJIbIIa (CUMTAsl IEHTPATbHOE TEMHOE ISITHO 32 HY-
nesoe) ry = 4,5 mM. HaliTu 1yivHy BOJIHBI? MaJar0IEero CBETA.
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bnox 3

. Ha MbpUTBbHYIO TUIEHKY TIaj1aeT OesIblii CBET Mo YIJIoM o = 45° K MOBEPXHOCTH TIJIEHKH.
[Tpu kaKo¥ HaMMEHBIIIECH TONIMHE N TIEHKH OTPa)XKEHHBIC JIydrd OYIyT OKpaIlICHbI B
xenTeiid 1BeT (A = 600 aM)? [Tokazarens npeaomieHUs MbUILHOM BObI N = 1,33,

. s u3mMepeHus rnokasaresis npejoMeHHs aMMuaka B 0JIHO U3 Tuiedeil maTepdepo-
MeTpa MalikeapcoHa TOMECTUIIM OTKaYaHHY0 TpYOKy muHoM | = 14 cM. KoHIib
TPYOKHM 3aKpBUIH IUIOCKONapaJIeIbHBIMU cTeKIaMu. [Ipu 3anoHeHny TpyOKH aM-
MHaKOM HHTep(dEepeHITMOHHAs KapTUHA I JUTMHBI BOTHBI A= 590 HM cMecTuiiach Ha
k = 180 monoc. HaitTu mokaszaTesns MpeIoMIICHUS N aMMHUaKa.

. HaiiTu paamnychl 1y mepBbIX MATH 30H DpeHeENs, €CIM pacCTOSHUE OT HICTOUYHHUKA CBETa
JI0 BOJITHOBOM MOBEPXHOCTU @ = 1 paccTOsSIHUE OT BOJIHOBOM MOBEPXHOCTH JI0 TOYKHU
HaOmoaeHus b = 1 M. Jlinuna BoiHe! cBeta A = 500 HM.

biok 4

Ha menp mmpunoit a = 20 MKM najgaeT HOpMaJIbHO MapajjieIbHBIN ITy4OK MOHOXPO-
MaTtudeckoro cBera (A= 500 am). Haiitu mmmpuny A u3o0pakeHus MMIeIu Ha DKpaHe,
YAAJIEHHOM OT 1Ienu Ha paccrosiHue 1=1 m. [llupuHoii nu3o0paxeHus: cuuTath pac-
CTOSIHME MEX]1y ePBbIMU TU(DPAKIIMOHHBIMA MUHUMYMaMU, PACTIONIOKEHHBIMHU 110
00€ CTOPOHBI OT TJIABHOT'O MaKCUMyMa OCBEILIEHHOCTH.

Ha nudpakunonHyo pemeTky HopMaJbHO NaJaeT MyYOK CBETa OT pa3psAIHOM TpyOKH,
HaIOJHEHHOM renreM. Ha kakyto TuHUIO 7, B CIIEKTPE TPETHETO MOPSAKA HAKIa bIBa-
eTcst KpacHas JuHus renus (A ;= 670 HM) crieKTpa BTOPOTo nopsaka?

3putenpHas TpyOa roHrnoMeTpa ¢ TuGPaKIIMOHHON PEIIeTKON MOCTaBIeHa MO/ yTIoM
A =20° k ocu koyummaropa. [Ipu 3Tom B mose 3peHust TpyObl BUIHA KpacHasl IMHUS
cnekrtpa remus (A, = 668 um). KakoBa nocrosHas d auppakinoHHON penIeTKy eCiu
O] TEM K€ YIJIOM BUJIHA U CUHSIS TUHUS (A . = 447 HM) OoJiee BHICOKOTO MopsiaKa?
Haubonpiuii mopsaok criekTpa, KOTOPbIM MOXHO HAOII0aTh MPU MTOMOIIM PEIIETKH,
k = 5. CBeT magaeT Ha peMIETKY HOPMAaJIBHO.

biok 5

[TocTostHHas audpakimonHoi pemeTku d = 2 MkMm. Kakyro pa3HOCTb JUIMH BOJH ?7?
MOJKET pa3pelInuTh 3Ta penieTka B 00J1acTh KeNThIX Jydei (A= 600 HM) B CIIEKTpE BTO-
poro nopsinka? [lupuna pemerku a = 2,5 cMm.

Haiitu xosdunment orpaxkenus R ectecTBEeHHOTO CBeTa, MaJarolIero Ha CTEKIIO (n =
1,54) nox yriiom i mosHO# noasipuzaunu. Halitu crenens nonsipuszanuu P ayuei
OPOLIEAINX B CTEKJIO.

Haittu yrout iy moJiHOM NOJISIpU3alvy NPU OTPAKEHUU CBETA OT CTEKJIA, TOKA3aTENb
pEIOMIIEHHS KOToporo n = 1,57.

JIyu cBeTa mpoOXOaUT Yepe3 )KUIKOCTh, HATTUTYIO B CTEKJISIHHBIN (n = 1,5) cocya, u
oTpaxaetcst oT JHa. OTpa’KeHHbIH JIy4 MOJTHOCTHIO MOJISIPU30BaH MPU NAJEHUS €ro Ha
JTHO cocyza noj yriioM iy = 42°37'. HaliTu nokasaTtenb npesoMiieHus xxuakoctu. [lox
KaKUM yTJIOM 1 JIOJDKEH TMajaTh Ha JJHO COCY/A JIyd CBETa, HAYIINI B 3TON KUAKOCTH,
YTOOBI HACTYIUJIO TIOJTHOE BHYTPEHHEE OTpaskeHue?
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Paznen 6. KBanTtoBas pusuka

binok 1

Kaxkyto momnocts N uznydenust umeet Connue? N3znyyenune ConHiia cuutaTh 0113~
KUM K U3JTy4eHHUI0 a0CoMOTHO uepHoro Ttena. Temneparypa noBepxHoctu Connna T =
5800 K.

JuameTp BoJb(paMoBOl criupaiiv B asekTpudeckout mammnouke d = 0,3 M, 1auHa
criupaym | = 5 cm. [lpu BrIrOYeHNY TaMnouku B ceTh HanpspkenneM U = 127 B uepes
namnouky teueT Tok [ = 0,31 A. Haittu Temneparypy T cniupanu. Cuurarsb, 4TO 1O
YCTAHOBJICHUH PAaBHOBECHSI BCE BBIJIEISIONICECS B HUTH TEIUIO TEPSAETCS B Pe3ysibTaTe
n3nmydenns. OTHOIIEHUE YPHEPTETUICCKUX CBETUMOCTEHN BOJIb(paMa 1 aOCOITFOTHO
YepPHOro Teja I JaHHOU Temmeparypbl k = 0,31.

Temnepatypa T aGcomt0oTHO YepHOTO Tena Uu3MeHmIach mpu HarpeBanuu ot 1000 no
3000 K. Bo ckoJibkO pa3 yBeIMYHUIACH [IPU 3TOM €r0 SHEPTreTUYecKasi CBETUMOCTh R,?
Ha ckonbko u3mMeHunach JiIMHa BOJHBI, HA KOTOPYIO MPUXOJUTCA MAKCUMYM CHEK-
TpaJdbHOM MIIOTHOCTH SHEPTETUYECKON CBETUMOCTHU? BO CKOJIBKO pa3 yBEJIMUMUIIACh €70
MaKCHMaJIbHas CIIEKTPaJIbHAsI INIOTHOCTh SHEPTE€THUECKOM CBETUMOCTH T'7?

DNEKTPOH HAXOAUTCS B OJTHOMEPHOU MPSIMOYTOJIbHON MOTEHIIMAILHOM siMe ¢ abco-
JIOTHO HEMPOHUIIAEMBIMU CTeHKaMU. HallTh mMpHHY MBI, €CJIM Pa3HOCTh SHEPTUU
MEXIy YPOBHSMU ¢ Ny = 2 U N, = 3 coctaBusier AE = 0,30 3B.

Pasznes 7. AtomHas pusuka
biok 1
C Kako# CKOPOCTBIO V JOJIKEH JABUTATHCS 3JIEKTPOH, UTOOBI €r0 UMITYJIbC ObLT PaBEH

UMITYJIbCY (DOTOHA C JUTMHOU BOJIHBI A = 520 HM?

[Ipu BBICOKMX SHEPTUSIX TPYJIHO OCYIIECTBUTH YCIOBUS JUIsl K3MEHEHHUSI SKCIIO3UIU-
OHHOM J103bl PEHTI€HOBCKOT0 M TaMMa-U31y4€HUN B PEHTTE€HAX, [I03TOMY JOIYCKaeTCs
NIPUMEHEHUE PEHTIeHa KaK eIMHUIIBI JO3bI JUTsl M3IyYEHUHN C DHEpruei KBaHTOB 10 A=
3 M»3B. Jlo kakoii npeiebHOW JJIMHBI BOJIHBI PEHTTEHOBCKOTO U3JIYyYEHUS MOKHO
yHOTPEOISITh PEHTIEH?

PenTtrenoBckue gy4u ¢ JIMHOMN BOJHBI A = 20 M HCTIBITHIBAIOT KOMIITOHOBCKOE
paccestHue o yriioMm @ = 90°. Haiitu usmenenue AA JIMHBI BOJTHBI PEHTICHOBCKUX
Jy4ey IpH pacCesiHUU, a TAaKKe SJHEPTUI0 We M UMITYJIbC DJIEKTPOHA OTAAYH.

Halitn HanOGoIbITy O JJIMHY BOJIHBI Ay .4 B YABTPAPHOIETOBOM 00IaCTH CIIEKTpPA
BOJI0poJa. Kakyto HAMMEHBIITYIO CKOPOCTh Vpin TOJKHBI UMETh 3JIEKTPOHBI, UTOOBI
py BO30Y>KICHUH aTOMOB BOZOPO/Ia YapaMHU JIEKTPOHOB MOSIBUIIACH 3Ta JIMHUSA?

9.6.2 KoHTpOJIbHBIE BONPOCHI ISl 3AlIIUTHI JIA00PATOPHLIX PadoT
Cemectp 2

JIP Nel Teopus norpemnoctelt, IIpocreitmme namepenus
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el NS

©oo~No O

Yro Ha3pIBaeTCA U3MEPEHUEM (PU3NUECKON BETUUNHBI?

Kaxoe uzmepenue Ha3pIBaeTCs MPSIMbIM?

Yro Ha3pIBaeTCA JEHCTBUTEIBHBIM 3HAUEHUEM (PU3NYECKON BETUUUHBI?

Yro HazpIBaeTCA aOCOIOTHOM, OTHOCUTENIBHOM MOTPEIIHOCTBIO n3MepeHus? [louemy
BO3HHKAIOT ITOTPEUIHOCTH U3MEPEHUNA?

Yro Takoe abCOIOTHAS MOrPEUIHOCTh?

YT0 Takoe OTHOCHUTEIbHAS TOTPEUIHOCTH?

YTto Takoe JOBEPUTEIbHBIN HHTEpBAII?

Kak npou3BoasT OKpyTJieHHE YHCIOBOTO 3HAYEHUS CPETHETO apu(hMETHIECKOTO?
CKOJIBKO 3HaYaIuX MU(P OCTABIAETCA B OKOHYATEIbHON 3aMCH OTPEIIHOCTH
pe3yabTaTta u3MepeHus?

10.Kakoe n3MepeHue Ha3bIBaeTCI KOCBEHHBIM?
11.Kak onpenensieTcsi HOrpelHOCTh PE3yJIbTATOB KOCBEHHBIX U3MEPEHUI?

no

o ok

> w

JIP Ne2 OHpGI[CJIeHI/IC OTHOHICHUS TCINIOCMKOCTH I'a3a IIPU IIOCTOAHHOM AABJICHHUH K
TCILIOCMKOCTH I'a3a IIPH ITOCTOAHHOM o0BeEMeE 110 MCTOOY KneMaHa-I[eaopMa

Uto Ha3bIBAETCS TEIUIOEMKOCTBIO BElleCTBA? Y ICIBHON TEIIOEMKOCTHIO? MosipHOM
TEIJIOEMKOCTBIO?

Yto Ha3pIBaeTCS UJIcaJIbHBIM I'a30M?

[TonyunTe BeIpak€HUE NI BHYTPEHHEN SHEPTUU IPOU3BOJIBHON MACCHI HIEAIIBHOTO
raza 1 O0ObSICHUTE U3 YETO CKJIAIBIBACTCSI BHYTPEHHSISI SHEPTUSI UICILHOTO Ta3a.

Uem onpeneisieTcst YUCI0 CTeNeHel CBOOO bl CUCTEMBI?

3anumure u chopmyaupyirte 1-e Hauaso TEPMOAUHAMUKHU.

BriBennTe BbIpakeHUE U1l MOJISIPHBIX TEIUIOEMKOCTEN UACAIBHOTO ra3a 4Yepe3 YuCio
CTEIIeHEer CBOOO/IBI.

3anuimTe ypaBHEHHUE Ta30BOT0 COCTOSHUS JIJIsl H30XOPHOT0, H300apHOT0, H30TEPMH-
YECKOro M anadaTHIECKOro MpoIeccoB M 1-¢ Havaao TePMOIMHAMUKY JIJIS THX TPO-
1IECCOB.

JIP Ne3 U3yuenune CBOMCTB MOBEPXHOCTHU KUIKOCTH

[IpuBenuTe CUIIOBOE U SHEPrETHUECKOE OlpesieieHre Ko ULneHTa moBEpXHOCTHO-
ro HATSDKEHUS U YKaXKUTE €ro pa3MepHOCTb.

Hapucyiite rpaduk 3aBUCHMOCTH YHEPTUU B3aUMOJIEUCTBHS IBYX MOJIEKYJ OT pac-
CTOSIHUSI MEXKAY HAMM.

Yem 00yCIIOBIEHO CYIIECTBOBAHUE CUJI IOBEPXHOCTHOTO HATSXKEHUS?

Kax ko3¢ puirieHT moBepXHOCTHOTO HATSKEHUS 3aBUCUT OT TeMriepatypbl? [1pu
KAKOM TEMIIEpAType €ro 3HaUEHUE PAaBHO HYJIIO?

Yo Ha3bIBaeTCS MOBEPXHOCTHOM 3HEepruei? [louemy KUAKOCTb CTPEMHUTCS] YMEHb-
IIATHh CBOIO TTIOBEPXHOCTH?

Yem 00yCIIOBICHO CYIIIECTBOBAHHUE JOTIOJIHUTEIBHOIO JaBJICHHUS, CO3/1aBa€MOI0
VCKPUBJIICHHON TOBEPXHOCTBIO KUIKOCTH?
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7. Kakxum 00pa3om B HacTosel padbote onpeaensieTcs: K03 GUIUESHT MOBEPXHOCTHOTO
HATSKEHUS ?

8. Ha uto 3aTpauuBaeTcs paboTa NMpy yBEIMUYECHUH MOBEPXHOCTU KUIAKOCTH?

9. OnuiuTe XapakTep B3auMOJACUCTBUS MOJIEKYJ B 5KUIAKOCTH.

10.00bsicHUTE KaNMWUISIPHOE MOJHITHE (OIyCKaHUE) KUIKOCTH.

JIP Ned OmnpeneneHue ropu30HTATBHON COCTABIISAIONICH HATPSKEHHOCTH MarHUTHOTO
OIS 3eMJTH

1. Kakum 006pa3oM MOKHO U3MEPHUTH BEPTUKATHHYIO COCTABIISIONIYIO MATHUTHOTO TTOJISI
3eMutn ¢ TTIOMOIIBIO TaHTEeHC-TabBaHOMeTpa? Hy)XKHO 7T M3MEHUTH €T0 KOHCTPYKITHIO
H KaK dTO CcACIaTh?

Uto xapakTepu3yrT BEKTOpAa MArHUTHOW WHIYKITUU U HAPSDKEHHOCTH

MarHuTHOTO TOJIS U KaKOBa 3aBUCUMOCTb MEXTy HUMU?

[TpumeHuTh TpaBUIIO OypaBUMKa IS ONPEICTICHUS HAITPpaBICHUs] MAarHUTHBIX MOJIeH
IPSIMOT'O U KPYTOBOT'O TOKA.

5. ChopmynupoBaTh u 3anucarh 3akoH bruo-Casapa-Jlamnaca.

BriBecTr HaNpssKEHHOCTh MArHUTHOTO TTOJIS TIPSIMOTO TOKA KOHEYHBIX Pa3MEpOB.

7. BpIBecTH HanpsHKEHHOCTh MAarHUTHOTO MOJISE HA OCH U B IICHTPE KPYroBOI'O TOKA.

Hown

o

CemecTp 3

JIP Nel WccnenoBaHre CBOMCTB CTOSTYUX DJIEKTPOMArHUTHBIX BOJIH

=

UYTo Ha3bIBAETCS IIEKTPOMArHUTHON BOJIHOM, KAKUE €€ CBOMCTBA?
3anuIInATe ypaBHEHUE 3JIEKTPOMAarHUTHOW BOJIHBI U TPOKOMMEHTUPYITE €TO.

N

3. Haiite onpeseneHue napaMerpam BOJIHBI A, w, K. 3ammumre COOTHOILEHHUSI, KOTOPbIE
CYILLIECTBYIOT MEK1y HUMH.

4. Kakoii OyzeT CKOpoCTh paclpoCTpaHEHHU U JUIMHA 3JIEKTPOMarHUTHOM BOJIHBI B

IUBJIEKTPUYECKON cpene?

UTto Takoe cTosure AIeKTpoMarHuTHeie BOJIHBI? Kak o o0pasyroTcs?

3anummTe 1 IPOKOMMEHTUPYWUTE YPABHEHUE CTOSTUEN DIEKTPOMArHUTHOM BOJIHBI.

UTo Takoe y3i1bl U MyYHOCTH CTOSTYEH BOJHBI? Kakue yciaoBUs UX BO3HUKHOBEHUA?

3anummTe BBIPAXKEHUS U1l KOOPAUHAT y3J10B U IIyYHOCTEW CTOsiUEN BOJIHBL. KakoBo

paccTosiHuE MEXy COCETHUMU y3s1aMu (mmy4qHocTssMu)? KakoBo paccTosiHuE OT y3ia

1o Onvxaitiei mygyHoctu?

N O

JIP Ne2 UccnenoBaHue CBOMCTB MOJISPU30BAHHOTO CBETA
1. Kakue cBEeTOBBIC JIy4H HAa3bIBAIOT: ) ECTECTBEHHBIMU; 0) MOJIIPU30BAHHBIMU; B)

YaCTUYHO MOJISIPU30BAHHBIMHU? T') TIJIOCKO-TIOJISIPU30BAHHBIMU; ) SJUTUITUYECKH TOJIS-
PU30BAaHHBIMU; B) MOJISPU30BAHHBIMHU 10 KPYTy?
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Kaxyro BenmuunHy Ha3bIBaIOT CTENEHBIO MOISPU3AIMU CBETOBOTO JTyda? UeMy paBHa
CTETICHb MOJIAPU3AIIMU: a) €CTECTBEHHOTO JTy4a; 0) TIOCKO-TIOISIPU30BaHHOTO JTy4da?
Kakoii mprbop Ha3bIBaeTCS MOJSPU3ATOPOM, AaHATTU3ATOPOM?

N300pa3uTte pacrionokeHne Jydeil B ciiydae MOMydeHUs TUIOCKO-TIOISIPU30BaHHOTO
CBETa MPHU OTPAKEHUHU OT JUAJIEKTpHKa. Kakoit u3 jrydeii B 9TOW CXeMe: a) €CTeCTBEH-
HBI; 0) YaCTHYHO MOJIIPU30BAHHBIN; B) TUIOCKO-TIONSPU30BAHHBIN ?

Cdopmymnupyiite 3akon bproctepa. [Ipu kakoM COOTHOIIIEHUH YTIJIOB MAJACHHS U
MIPEIOMJICHUSI CBETOBOIO JTy4da HaOMI0AaeTCA MOJIHAS TOJSIPU3AIUs CBETA MPU OTpaXke-
HUU OT JUAJIEKTPUKA?

B uem 3akmrouaeTcs siBIEHNE ABOWHOTO JTyYETPEIOMIICHUS U KaK OHO OOBICHSICTCS?
Kakoe nanpaBieHue B KprcTajie Ha3bIBAETCsI ONTHUYECKON OChIO?

CdopmymupyiiTe 3akoH Mairoca.

9.6.3 TunoBble CUTYallHOHHBbIE 3a1a4M JIJIsl IPOBeJAeHUS TEKYIEro KOHTPO-
J
1. Bepronér Ingenuity 19 anpens 2021 rosa coBepiui CBOM MepBbIA TECTOBBIM
non€t Ha Mapce, NOIHSABIIUCH Ha BBICOTY 3 METpa, 3aBUC HaJ MOBEPXHOCTHIO MPHU-
MepHO Ha 30 ceKyHJ, ITOCIIe YETO YCIENIHO OMYCTUIICS OOpaTHO Ha MOBEPXHOCTS IuIa-
HETBHI.

Paccunraiite BO CKOJIBKO pa3 OTIMYAETCA YIJIOBask CKOPOCTh BPAILLICHHs] BUHTA
BepToiieTa B atMochepe Mapca, mpu KOTOpOil OH ApUT, OT YIIIOBOK CKOPOCTH, MPH
KOTOpPOM NapeHue BEPTOJIETa TOCTUTAaeTCsl B aTMoc(epe 3eMIlH.

2. 13 anpens 2029 rona okono3eMHbIi actepousi Anoduc auamerpom okoso 330
M IPOJIETUT Ha paccTostHUU 0K0J10 31 900 kM OT MOBEpXHOCTHU Halel rmiaaneTsl. Ho
€CTh BEPOSITHOCTD, YTO Amnoduc, MpUOIN3UBIINCH K 3eMIIe, MOKET MPOCKOYUTH Yepes
TaK Ha3bIBAEMYIO «3aMOYHYIO CKBXKUHY» - OU€Hb HEOOJIBIITYI0 00JIACTh OKOJIO3EMHO-
ro MPOCTPAHCTBA, B KOTOPOU Oyiarogaps rpaBUTaIlMU TUIAHETHI, OpOUTa acTepouaa
MOKET U3MEHUTHCS TaK, YTO CJIeJaB OUEPEAHON KPYT, OH MOXKET yIapuTh 1O 3eMIie
B 2036-M (Tak >xe, 13 ampens), Wi BO BpeMs OJHOTO U3 TOCIEAYIOMINX IUKINYECKUX
COJIMKEHUH C HAIIeH IIIaHeTOM.

[IpenyioxuTe BapUaHTHI PEIOTBPAIICHHS YTPO3bl CTOJKHOBEHHS aCTEPOUIA C
3emiielt u gaite ux puzndeckoe 000CHOBaHUE.

9.6.4 KoHTpoJibHbIE BONPOCHI MPOMEKYTOYHOM aTTECTAIMN M0 UTOTaM 0C-
BOEHHSA TUCUMIINHBI

2-i cemecTp

IlepeyeHb BOIPOCOB K 3a4€TYy:
Mexanuka
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1. OcHOBHbIE MOHATUS KHHEMATHUKH MTOCTYIATEIbHOTO JIBHKEHHUS: CKOPOCTh, YCKOPEHHUE,
TPaeKTOpHs, MyTh, HEHTP Macc. CUCTEMBbI KOOPAUHAT.

2. BpamarensHoe nBrkenue. LleHTpocTpeMurensHoe (HOpMaIbHOE) YCKOPEHHE, YTIIOBas
CKOPOCTb, YIJIOBOE YCKOPEHUE, PAINYC KPUBU3HBI.

3. Junamuka. MatepuanpsHas Touka. Cuna. Macca. Umnynsc. MHeprmanbHble CUCTEMBI

oTtcu€Ta. 3akoHbl Hpl0TOHA.

I1-0i1 3akoH HptoTOHA. 3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktnBHOE nBMkEHME. Y paBHEHUE JBIKECHUS TENA C IEPEMEHHON MACCOMU.

bmuzko- u naneHOnelcTByronme cuibl. Cuiibl TpeHus. Cuibl YHIpPyrocTu. 3aKoH

BCEMUPHOTO TATOTCHUS.

/. KocMuueckue CKOpoCTH.

8. Pabora. Kunernueckasi v moTeHIMaIbHAs YHEPTUH. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPI'UH.

9. LentpanbHblii yaap.

10.OcHOBHOM 3aKOH AMHAMMKA BpalaTeIbHOrO IBMXKEHHUS. MOMEHT cuiibl. MOMEHT
uMmiysbca. MomeHT nnepuuu. Teopema [ 'ronrenca-Iltennepa.

11.KuHeTnueckasi 3HepTus Bpallaoerocs Tena.

12.3aKkoH coxpaHeHHUs MOMEHTA UMITyJibca. [ mpockon.

13.I'apmoHnyeckue KojebaHus U UX MapaMeTpbl. YpaBHEHMs KojeOaHUN MPYKUHHOTO,
MaTeMaTHYECKOT0 ¥ (PU3NYECKOTO MAITHUKOB.

14.CoOcTBeHHBIE U BBIHYXACHHBIE KoJieOaHus. 3aTyxaroniue koiedanus. Pesonanc.

15.ITpunuun otHocuTenbHOCTU ['anunes. IlocTynarel cienualbHOM TEOPUU OTHOCUTEINb-
HOCTH.

16.I1TpeobpazoBanus Jlopenma. OTHOCUTENBHOCTh PACCTOSHUNA U IPOMEXKYTKOB BPEMEHH.

17.CBsi3b MacChl U SHEPTUHU.

o0k

TepMonnHamMuka

18.M3omporiecchl. 3aKOHBI UCATBHBIX Ta30B

19.MonekynsipHO-KUHETHYECKass TEeopusi (OCHOBHBIC TOJOXKEHUS). 3aKOoH ABOTrajpo.
Ypasuenue Knanenpona-Knaysuyca.

20.Pactipenencane MakcBeiia MOJIGKYN MO cKopocTsMm. Cpemssisi ckopocTh. CpenHsis
KBaJIpaTUYHasi CKOPOCTb.

21.bapomerpuueckas hopmyna. Pacnpenenenue bonbimana.

22. luddysus. Buyrpennee tpenue. TemaonpoBOgHOCTb. Y paBHEHUS ISl ONMTUCAHUS ITUX
MPOLIECCOB.

23.TermnoémkocTh 1 €€ Buabl. Dopmyna Matiepa.

24.TlepBoe HA4YaIO TEPMOJUHAMHUKH.

25.Annabatudeckuii mporecc. Popmyna Ilyaccona. Pabota B u30- U aamabaTU4ecKux
npoleccax.

26.MonexyapHO-KHHETHYECKas TeOpHs TerioéMKocTr. CTerneHn cBOOOIbI.

27 .Kpyrossie mporniecchl. [k Kapho.

28.Cratuctudeckuii cmbic sHTponun. @opmyna Knaysuyca.

29.BTopoe Hauago TepMOTUHAMUKHU.

30.Peanbublie Ta3el. M3oTepMbl DHaproca. YpapHeHue Ban-nep-Baanbca.
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31.9¢dext xoynsa-Tomcona. CxmxeHne ra3os.
32.Kunkoctu. [ToBepxHocTHOE HaTspkeHue. @opmyina Jlamnaca.
33.CTtpoeHue TBEPABIX Tell. DHEPTHUsl MOJIEKYJ T'a3a, >KUJIKOCTU U TBEPAOTO TeNa.

agbrwnE

o

~

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

DJIEKTPOIMHAMUKA

3akoH Kymona.

HanpsokeHHOCTB AIEKTPUYECKOTO MOJIA.

DnekTpudeckoe nose. HanpsokeHHOCTh mosl.

[TpuHIMT Cynepno3uuu SAEKTPUIECKUX TOJICH.

[Torok HanpspkeHHOCTH. Teopema OcTporpaackoro—I aycca st 3JIeKTPOCTaTUYECKO-
rO MOJISl B BAKYYME.

Pabota, coBepiiaeMasl cuiiaMu 3JIEKTPOCTATUYECKOTO TOJISI PU MEPEMEIIICHUU B HEM
3JIEKTPUYECKOTO 3apsa.

[ToTeHMaN 3IEKTPOCTATUYECKOTO TTOJIS.

[Tpumepsl mpuMeHnenust Teopembl OcTporpagckoro—I'aycca kK pacuery 3JIeKTpoCTaTH-
YECKUX IOJIEH B BaKyyMe.

JIUTIOIbHBIE MOMEHTHI MOJIEKYJI TUAJIEKTPHKA.

[Tonsipuzanust qUAIEKTPUKOB.

Teopema Octporpaackoro—I aycca . 1Jist 3JIEKTPOCTATHYECKOTO MOJISL B CPEIE.
VYcnoBus i1 3E€KTPOCTATUYECKOTO TIOJISI HAa TPAHUIIE pa3zeia U30TPOMHBIX JTUAJIEK-
TPUYECKHUX CPEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOEMKOCTh YEIUHEHHOTO MTPOBOIHHUKA.

Bzanmuas emxocts. KoHzieHCaTOpBHI.

DHeprus 3apsyKEHHOTO MPOBOJIHUKA U AJIEKTPUYECKOTO TTOJIS.

[TonsiTrie 00 AIEKTPUUECKOM TOKE.

Cuia ¥ IJIOTHOCTh TOKA.

OCHOBBI KJIACCUYECKOM 3JIEKTPOHHON TEOPHUH JIEKTPOIPOBOHOCTH METAIIIIOB.
CTOpOHHUE CUJIBI.

3akonbl OMa u [Jxoyns—IJlenua.

[TpaBuna Kupxroda.

3akoHbI 3nekTposin3a Papazaest, DIECKTPOIUTAUECKAS JUCCOLALIMS.

ATOMHOCTb 3JIEKTPHYECKHUX 3aPAJIOB.

DIIEKTPOIUTAYECKAS] TPOBOAUMOCTD KUJIKOCTEH.

DIIEKTPONPOBOIHOCTh Ta30B.

[TonsiTHE O pa3NMYHBIX TUIIAX TA30BOTO pa3psaa.

Hexoropsie cBeaeHus o mia3me.

MarnautHas uaayknua. Cuna JlopeHua.

3akoH Amrmepa.

3akon buo—CaBapa—Jlamnaca.

Hexoropsie npocreniire mpuMepbl MArHUTHBIX TOJIENW B BAKyyMeE.

MarauTHoe B3aMMOAENCTBUE MPOBOAHUKOB ¢ TOKaMU. KOHTYp ¢ TOKOM B MArHUTHOM
oJe.

3aKOH MOJHOr0 TOKA JIs MArHUTHOTO MOJISl B BAKYyME.
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49.
50.
ol.
92.
53.
54,
55.
56.

CoNoaRrLDE

MarnuTthslii notok. Teopema OcTtporpanckoro—I aycca 1yist MArHUTHOTO MOJISL.
Pabora nepemMenienuss IpoBOJHUKA C TOKOM B TOCTOSIHHOM MarHMTHOM ITOJIE.
JIBM>KeHUE 3apsHKEHHBIX YACTHI] B IOCTOSIHHOM MarHUTHOM MOJIE.

SBnenne Xoiuia.

VY nenpHbIN 3apsaa 4acTull. Macc-CrieKTpOMETpHUSL.

Yckoputenu 3apssKeHHBIX YaCcTHIL.

MarauTHbIe MOMEHTHI AJIEKTPOHOB U ATOMOB.

ATOM B MAarHuTHOM IIOJI€.

JlnaMarHeTUKH ¥ ITapaMarHETUKA B MAarHUTHOM I10JI€.

MarauTHoOE 1oJie B BEIIECTBE.

DeppOMArHETUKH.

VY ci1oBus 111 MarHUTHOTO TIOJIST HA TPAHUILIE Pa3/iesia U30TPOIHBIX cpell. MarHUTHbIE
LICIIH.

OCHOBHOM 3aKOH 3JICKTPOMAarHUTHOM UHAYKIIUH.

SIBieHne caMOMHAYKIIUH.

Bzanmuas nHgyKmus.

DHeprusi MAarHUTHOTO T0JIs B He(peppOMarHuTHOM M30TPOITHOM cpejie.

3aK0OH COXpaHEHUS YHEPTHH JJISI MArHUTHOTO TOJIsl B HepeppOMaruuTHOM cpejie.
OO6mas xapakTepucTUKa Teopur MakcBea.

[lepBoe ypaBHeHHEe MakcBeiuia.

Tok cmenienus. Bropoe ypaBHeHne MakcBena.

TpeTrbe u yeTBepTOE YpaBHEHUST MakcBea.

Ilonnas cucrema ypaBHeHH MakcBesuia sl 3€KTPOMAarHuTHOTO MOJIS.

3-if cemecTp

IlepeyeHb BONMPOCOB K 3a4eTy € OLIEHKOI:
Konebanus 1 BOJIHbI

["apMonnyeckue koaebaHus.

MexaHuveckne rapMOHUYECKHUE KOJICOaHUs!.
CBoOOIHBIE TAPMOHUYECKUE KOJIEOAHHS B JIEKTPUUECKOM KOJIeOATEIIbHOM KOHTYDE.
CroxeHre rapMOHUYECKUX KOJICOaHUIA.

3aTyxaroniue KojaeoaHus.

BrIHYXICHHBIC MEXaHUYECKHE KOJICOAHMS.
BrIHYXI€HHBIE DJICKTPHUECKHUE KOJICOaHH.
[IpomonbHBIC 1 TTOTIEPEYHBIC BOJHEI B YIIPYTO# Cpeie.
. YpaBHeHue Oeryuieii BOJIHBI.

10 ®dazoBasi CKOPOCTh M DHEPT U YIIPYTUX BOJIH.
11.TTpunmn cynepno3uiuu BoJiH. [ pyrimnoBasi CKOpOCTb.
12.Uurepdepentus BoiH. CTOSIUNE BOTHBI.

13.2¢dext [Homiepa B akycTHKE.

14.CBolicTBa 3JIEKTPOMarHUTHHIX BOJIH.

15.9Heprus 3IeKTPOMarHuTHHIX BOJIH.

16.3ny4enne 3eKTPOMarHUTHBIX BOJIH.

17.1Ixana 37€KTPOMArHUTHBIX BOJIH.
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18.0OTpakeHue u MpeIoMIICHHE AIEKTPOMArHUTHBIX BOJTH HAa TPAHUIIE pa3zelia JBYyX
TUDIIEKTPUYECKHUX CPE/.
19.9¢dext Jomnepa aJig 37€KTPOMarHUTHBIX BOJIH.

Onruka

20.3aKk0H MPSMOJMHEHHOTO PacHpOCTPAHEHHs] CBETA. 3aKOH HE3aBHUCHUMOCTH CBETOBBIX
nyded. 3aKOH OTPaKEHUS CBETa. 3aKOH MPEJIOMJICHUS CBETA. 3aKOH 00paTUMOCTHU CBe-
TOBbIX Jy4yel. [Tokaszarens npenomiuenus. [loiHoe BHyTpeHHEE OTpaKEHUE.

21.Teopust ucTeueHUs, BOJTHOBAsI TEOpHsl. 3aBUCUMOCTh MEXy TMOKa3aTelleM IMpeomiie-
HUS U CKOPOCTBIO CBETA B BEILIECTBE.

22 IMpunnun @epma. OnTHyueckas JIMHA MyTH.

23.Cxopocth cBeTa. AcTpoHoMuueckne HaOmoaenus Pémepa. OmpeneneHue CKOPOCTH
cBera no abepparuu cBera bpemm. Onpit ®uzo. Onbir dyko u duzo. OneiT Maii-
KEJIbCOHA.

24.CBeToBoi MOTOK. DYHKIMS BUTIHOCTH.

25.DOTOMETPUYECKHUE BEIUYUHBI U UX CAUHUIIBI.

26.OCHOBHbIC TIOHSITUSI U OIpEAeNieHus (TOMOLICHTPUYECKUM IMyYOK,; aCTUTMaTHYeCKas
Pa3HOCTh; TOUEYHOE WJIM CTUTMAaTHYECKOE M300paxKeHHe; NEUCTBUTEIBHOE 1 MHUMOE
N300pakeHUs; CONPSIKEHHbIE TOYKU; MTPOCTPAHCTBO MPEIMETOB U MPOCTPAHCTBO U30-
OpaxeHuit).

27.1lentpupoBanHas onTuueckas cucreMa. @okycel. DokanbHbIE TUIOCKOCTH. JInHEitHOE
yBenuueHue. ['J1aBHble TOYKM W TJIaBHbIE TUIOCKOCTH. OnTtuueckas cuia. Popmyna
HproroHna.

28.I1pogonsHOE yBenmudyeHne. YTiaoBoe yBeianueHue. CBsA3b MEXKITy JTHHEHHBIM, IIPOIO0Ib-
HBIM U YTJIOBBIM YBEIUYEHUSIMU.

29.Crnoxxenue onTudecknx cucreM. OnTHueckas cucTeMa CyMMapHO# cuctembl. Dopmy-
JIa KapAMHAJIBHBIX IUIOCKOCTEN CYMMApHOU CUCTEMBI.

30.IIpenomiienne Ha cdepudeckoit moBepxHocTu. [lapakcuanbhbie nyun. Teopema
Jlarpanxa-I'enpmrosbaa.

31.JIunza. Tonkas nmuH3a.

32.I1lorpentHocTy onTUYECKUX cucTeM. OnTHYeCcKrue IPUOOPHI.

33.CBeroBas BosHa. MHTeHCHMBHOCTH cBeTa. CBsI3b MEXIYy HHTEHCHUBHOCTBIO CBETa H
AMIUIUTYI0W CBETOBOM BOJIHBI.

34.MatepdepeHnius CBETOBBIX BOJIH. [IpoMODKUTENLHOCTh Ifyra BOJH. OmnThyeckas
pa3HoCTh X0ja. 3epkana Openend. bunpuzma Openens.

35.UuTepdepennius MHOTHMX BOJNH. BekTopHas mguarpamMma. YCIOBUS ISl TJIABHBIX
MaKCUMYMOB 1 UHTEPHEPEHIIMOHHBIX MUHUMYMOB.

36.1Tpunnun I'tolirenca — @penens.

37.30onb1 @Openens. OOOCHOBAHME C TOYKHM 3PEHUSI BOJTHOBOW ONTHUKHU 3aKOHA MPSMOIHU-
HEWHOTO PacHpOCTPAHEHUS CBETA.

38. udpakmus Openens oT MPOCTEHIIHNX TTperpa.

39. ludpakmus Opaynrodepa oT mean 1 Ha KPyrJioM OTBEPCTHH.

40.Iudpakimonnast pereTka.

41.]ludpakius Ha TPOCTPAHCTBEHHOM peIeTKe.
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42.Tonorpadus.

43.Jlucniepcus ceeta. HopmainbHasi 1 aHoMasbHasi AUCIEPCUH.

44.T'pynrmioBasi CKOPOCTb.

45.Knaccuyeckasi 2J1€KTpOHHAs TEOPHs TUCTIEPCUU CBETA.

46.TTornomenue cBera. 3akoH byrepa-JlamOepta. 3akon bepa.

47.Paccesinue cBeta. PaccessHue B MyTHBIX cpefiax. PajeeBckoe paccesiHue.

48.Tlonsipuzaiusi cBeTa Mpy OTPAKEHUHU U TIPETIOMIICHUH Ha TPaHUIIE pa3jiesia AByX
TUAJIEKTPUYECKUX CPEl.

49.JIBoitHOE Ty4erpeaoMICHHUE.

50.UuTepdepentys moasipu30BaHHOTO CBETA.

51.MckyccTBeHHAs ONTUYECKAs aHU30TPOTIHSL.

52.Bparenue miocKOCTH Mojspu3anun. 3aKkoH bro.

53.TemmoBoe m3nmydenue. 3akon Kupxroda.

54.3akonbl Crepana—bonbpiiMana 1 Buna.

55.®opmyna [lnanka.

KBanToBas duzuka

56.DoTorddexr, ero Bunbl. Dopmyna DiinHmreiina 11 porodddexra.

57.®DoToHbI UX 3HEprus U umnyisc. Ipdext Komnrona.

58.0mnwIT JIeOenera. JlaBneHnue cBera.

59.lniuna BonHel e bpois.

60.ITpunumn nHeonpenenéunoctu I erizendepra.

61.BonnoBas ¢pyHkius u e€ pusmdeckuii cMpici. YpaBuenue [penunrepa.

62. TynnenpHbIN 3P heKT. DTEKTPOH B MOTECHIIUAIBHOH sIME.

63.Mogenb aroma Tomcona. OneiT Pesepdopra. [lnanerapraas Moaens aToma.

64.1Toctynatel bopa. BeiBog cepmanbnoii hopmynsr. @opmyrna baaemepa ams criekTpa
BOJIOpO/A.

65.CrnioHTaHHOE U BBIHYKJeHHOE n3nydeHue. [[punimn paboTsl 1a3epos.

66.Buaer nazepoB. [lpuHnun paboThl TeIUi-HEOHOBOTO, PyOMHOBOTO M IOJTYIPOBOIHHU-
KOBOTO JIa3€POB.

AnepHas pusuka.

67.EcTtecTBeHHast pagroakTUBHOCTh U €€ 3akoHOMepHocTH. [IpaBuna cmemienus. Ypas-
HeHus anb(a- u 6era-pacnana. [lepuoa nomypacnaza.

68.Peakiuu nenenns u cuntesa. Jlehext maccer u sHeprHs cBsa3u. Kputnueckas macca.

69.2nemMeHTapHbIC YaCTHULIBI.

70.VMonun3upytoniue U3IydeHus U UX XapaKTepucTuku. KocMudeckue ydu, uX COCTaB |
XapaKTEPUCTHUKH.

9.6.5 TunoBble pacueTHbIE 321a4H /1JI51 MPOBEIEHUsSI MPOMEKYTOUHON aATTEeCTAIUM

3agaua 1. JIBuxKymieecs Te0 Maccol my, yaapseTcs O HEMOABUKHOE TEJI0 MAacCOr my.
CuuTas yaap HEYNpyruM U HEHTPAIbHBIM, HAUTH, KaKasi 4aCTh KHHETUYECKON SHEPTUU
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W, iepBoro teia nepexoauT MPpHU yaape B TEIUI0. 3a/1auy peliuTh CHavajia B 001meM
BHJIC, @ 3aTE€M PAaCCMOTPETh CIy4au: a) my; = My; 6) my = 9Im,.

3agauda 2. VI3 opyaust Mmaccoid m; = 5 T BeUIETaeT cHapsg Maccoi m, = 100 kr. Kune-
TUYECKasl SHEPIus cHapsiaa rpu Beuiete Wy, = 7,5 M/lxk. Kakyro kuHeTnueckyto sHep-
rut0 Wy MogydaeT opyaue BCIAEACTBHE OTIAaYn?

3azgaua 3. JIBe rupu ¢ MmaccaMi m;=2 KT 1 my=1 KI' COEIMHEHBI HUTHIO, IEPEKUHYTON
yepe3 6110k Maccoit m=1 kr. HaliTu yckopeHnue a, ¢ KOTOPbIM JBUXKYTCS THPH, U CHJIBI
HaTspkeHus 11 u T, HATEH, K KOTOPBIM MOJBEIIEHBI THPHU. bIIOK cunTaTh OTHOPOIHBIM
nuckoM. TpeHuem npeHeopeyb.

3anaya 4. ['opuzonTansHas mwiatdopma Mmaccoit m = 100 Kr BpamiaeTcsi BOKpYT BEpTHU-
KaJIbHOUW OCH, MMPOXOJIAIIEH uepe3 HeHTp mIaTdopmbl, ¢ 4acToTou n; = 10 00/MuH.
YenoBek maccoil my = 60 Kr CTOUT P 3TOM Ha Kparo miaaTdopmsl. C Kakoi 4acTOTOM
N, HAYHET BpalaThCs aTGopmMa, eCiIi YeJIOBEK MepEHIeT OT Kpas IaTdOopMbI K ee
ueHtpy? Cunrars maaTdhopMy OJHOPOIHBIM JAUCKOM, a YEIOBEKAa — TOYEUHON Mac-
COIl.

3agada 5. Kakoe 4ncio MOJIEKyJ N COJIEPKUT €auHUIIa 00beMa cocya IIpu TeMIiepa-
Ttype t = 10° C u naBnenuu p = 1,33-10° Ta?

3amauda 6. Kakoe gaBieHue p Haa0 MPHIIOKUTD, YTOOBI YTIEKUCIIBIM ra3 IpeBpaTUTh B
KUIKYIO yriekucioty mpu Temmepax t; = 31° C u t, = 50° C? Kakoit HanOoabImi
00beM Vmax MOXKET 3aHUMATh Macca m = 1 Kr )KUJIKOU yriiekucioTel? Kakoe Hau-
0OJIbIIICE TABJIICHUE Prax. HACHIIIICHHOTO TMapa KUJIKON YTIICKUCIOTHI?

9.6.6 TunoBble cUTYallMOHHBIE 321a4H /I MPOBeIeHHUs] IPOMEKYTOYHOM aTTe-
CTalMH

3amaua 1. O0BsicHUTE, TOUEMY MpaBbiid Oeper Boaru kpyT.
3amaya 2. OOBSCHUTE C TOYKH 3PEHHS MOJIEKYIISIPHO-KMHETHYECKON TEOPUH SIBJICHUE
BHYTPEHHETO TPEHUS MEXKY CJIOSIMH KUAKOCTH (Ta3a), BOSHUKAIOIIEE NP JJaMUHAP-

HOM TEUYEHHUU KUJKOCTH (rasa).

3anaua 3. Mcxonas u3 npunnuna [ 'rolirenca-Openens 00bsICHUTE SBICHUE PACCESHUS
CBETa B MyTHOM cpenie (IbIM, TyMaH ...).

3amaua 4. B bepmynckom TpeyroyibHUKE ObLT OOHAPYX)EH KOpabiib 6€3 BUIMMBIX IT0-
BpEXKICHM, HO 6€3 KoMaHIbl. BbII0 BHIHO, 9TO KOMaH/a TOKUHYJAa KOpabJib B CIIeII-
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K€. BBII[BI/IHBTG TAIIOTC3Y O HPUYIMUHC JaHHOT'O CTPAHHOI'O COOBITHS C TOUKH 3pCHUA
KadKH KOpa6JI5I Ha BOJIHaXx.

10 MeToauyeckne peKOMeHAAIUM AJIs1 00YYAKOIIHUXCS 110 OCBOEHHMIO TUCIU-
IUIMHBI

N3yyenue nucuuiuinabl « OU3KMKa» OpraHu3yeTcs B BUJE JICKIUH, MPAKTUUECKUX
3aHATHH, J1aOOpAaTOPHBIX pabOT U CaMOCTOSITENbHOU padoThl. [IpogoiKUTENBHOCTD
M3Yy4YeHUS AUCIUIUIMHBI — JIBa CEMECTpa. Y POBEHb M KA4ECTBO 3HAHUHN OOyYarOIIMXCS
OIIEHUBAIOTCS MO PEe3yJbTaTaM BXOJHOTO KOHTPOJIS, TEKYIIEro KOHTPOJS yCIeBaeMO-
CTH ¥ MPOMEKYTOYHOM aTTeCTallMU MO UTOraM OCBOCHUS AUCIUILIMHBI B BUJIE 3a4eTa
BO 2-M CEeMEeCTpE U 3a4eTa C OLEHKOH B 3-M CeMecTpe.

Jlexyus — ocHOBHas (OpMa CUCTEMATUIECKOTO, IMOCIEAOBATEILHOTO YCTHOTO H3-
JI0’)KeHHsI yaeOHOTO MaTepuana. YTeHne JeKInid, KaK MPaBUIO, OCYIIECTBISICTCS HAU-
6onee mpodecCHOHANBHO TOJOTOBIEHHBIMHU MpenoaaBaTessiMu yHuBepcutera. Oc-
HOBHBIMH 33J]a4aMHU JICKIIUI SBIISIOTCS:

— O3HAKOMJICHHE OOYyYaloIUXCs ¢ LEIIMH, 3aJja4aMi U CTPYKTYpOH M3ydaeMoil auc-
LUILIMHBI, €€ MECTOM B CUCTEME HAYK U CBSI3SIMU C JPYTUMH TUCIUIUIMHAMUY,

— U3JI0KEHHE KOMIUIEKCA OCHOBHBIX HayYHBIX MOHSATHH, 3aKOHOB, METOJIOB, IPUHIIU-
OB TAHHOW JUCIUTUIUHBL;

Jlexuuu MOTHUBHPYIOT 00YUalOIIEerocsi Ha CaMOCTOSITEIbHBIN MMOUCK U U3YYCHUE Ha-
YYHOU M CHEIUAIbHON JUTEpATyphl U JAPYTUX WCTOYHUKOB MO TeMaM JUCIUILIUHEI,
OPUEHTUPYIOT Ha BbIABJICHUE, (HOPMYJIMPOBAHUE U UCCIEIOBAHUE HANOOJIEe aKTyallb-
HBIX BOIPOCOB U Npo0ieM (U3UKUA. 3HAUMMBIM (PAKTOPOM MOJHOLIEHHOW M IUIOAO-
TBOPHOHM PabOThl 00yYaIOIIErocs Ha JIEKIIUHU SBJISIETCS KYJIbTypa BEJCHUSI KOHCIIEKTA.
Cnymasi Jekiuoo, HeoOX0AUMO HAYUYMThCS BBIIENATh U (DUKCUPOBATH €€ KIIOUEBBIC
MOMEHTBI, 3aITUCBIBas MX 00Jee YETKO M BBIJECISI KaKUM-JIHOO CIOCOOOM M3 OOIIEro
Tekcta. Kpome Toro, HeoOX0IMMO HAy4YUThCS JIeNIaTh MOHSATHBIE JUIsl 00ydYaromerocs
COKpAIIIeHUs] TIPU 3allMCH TEKCTa JICKIMU U CTPEMUTHCS OCBOUTH OBICTPYIO MaHEpy
UChMa U PyOpHKaIMIO MaTepuara.

lIpaxmuueckue 3anamus 0 TUCHUIUINHE «PU3HKa» MPOBOISATCA B COOTBETCTBUU C
y4eOHO-TEeMaTHYECKUM TJIAaHOM TI0 OTIEJbHBIM rpymmaM. Llenas mpakTudeckux 3aHs-
TUWA — 3aKPENUTh TEOPETUUYECKUE 3HAHUS, MOJYYCHHBIE CTYAEHTAMH Ha JICKIUSX U B
pe3yJbTaTe CaMOCTOSTEIBHOTO M3YUYEHHUsI COOTBETCTBYIOLIUX PA3JEIOB PEKOMEH]ye-
MOM JIUTEpaTyphbl, a TaKKe MPUOOPECTH HayalbHbIE MPAKTUUYECKUE HABBIKU aHAIU3a
HaOJI0/1aeMbIX (PU3UUECKUX SIBIICHUM.

TeMbl paKTUYECKUX 3aHATHI 3apaHee COOOIIATC 00yJarOIUMCs SISl TOTO, YTO-
Obl OHU WMEJIM BO3MOXHOCTh MOATOTOBUTHCS M MPOPaA0OTaTh COOTBETCTBYIOIIHNE TEO-
peTuyecKue BOIMPOCHl JUCIUILIMHBL. B Hauane KaXa0ro MPakTUUECKOTO 3aHSITHUS TIpe-
nojaBaTesib KPaTKO JOBOJUT J0 OOyYaromuXcs 1efb U 3aJa4d 3aHATUS U COOOIIaeT
00y4JaronMMcsi OCHOBHBIC 3aKOHBI HEOOXOAMMBIC TSl pEIISHUS 3a/1a4y Ha 3aHSATUU.

B pamMkax mpakTuueckoro 3aHSATHS OOyYaroIIMecs PelaloT 3aJaud U Pa3zouparoT
MPAKTUYECKHUE 3aJla4yi CaMOCTOSATENIbHO WM MpH NoMollu npenojaasatens. [Ipenona-
BaTeJb BHICTYNAET B POJIM KOHCYJIbTAHTA, OCYIIECTBIISIET KOHTPOJIb TOJIYICHHBIX 00Y-
YaIOIUMUCS PE3YIbTATOB.
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B pamMkax mpakTH4ecKOro 3aHSATHS MOTYT ObITh MPOBEACHBI: CIyIIAHHE U 00CYX-
N€HUE TOKJIAJI0B, YCTHBIN ONMPOC, TECTUPOBAHHUE.

OtcyTcTBHE 00yUYalOMIMXCA HA 3aHATUSIX UM UX HEAKTUBHOE y4acTHE Ha HUX MO-
XKET ObITh KOMIIEHCUPOBAHO CaMOCTOSITEJIbHBIM BBITIOJIHEHUEM JIOTIOJHUTEIBHBIX 3a-
JAHUW U MPEICTABICHUEM UX HA IPOBEPKY MPENOAABATEIIO.

Jlabopamophvie pabomwvl IPU3BAHBI PA3BUTh HABBIKU KCIEPUMEHTAIBHON (U3U-
YECKOM JIeSITeIbHOCTU O0YYaIoIIMXCs, & TAKXKE 3aKpENUuTh (PU3NYECKUE 3HAHUS OMBIT-
HBIM TyTEM. B mpoiiecce 1abopaTopHbIX pabOT CTYIEHTHI MPOBOJISAT CAMOCTOSTEIHHOE
O3HAKOMJIEHUE C TEOPHUEH, JIEKAIIEH B OCHOBE U3y4acMOTI0 SIBJICHHS MCIOJIb3YsI METO-
audeckne mocobus. Ha 3ansatusx mabopatopHbie pabOThI TPOBOASTCS B MIPUCYTCTBUU
MPENoIaBaresisi, KOHTPOIUPYIOLIEro MPOLECcC UX MPOBEACHHS U KOHCYJIBTHUPYIOLIETO
ctyaeHToB. Ilo pe3ynpraTam npoBeneHuss paboT cTyaeHTaMH O(GOPMIISIETCS OTYET U
MIPOBOAMTCA €ro 3ammra. B mporiecce 3amuThl 0TYETa 1Mo 1ab0paTopHOil paboTe mpe-
[oJlaBaTellb MPOBEPSET 3HAHUE OCHOBHBIX 3aKOHOB, Ha KOTOPBIX Oa3upyeTcs: uzydae-
MOE€ SIBJICHHUE, a TAK)KE IMPABUIIBHOCTh U CAMOCTOSTEIbHOCTh HAIIMCAHUE OTYETA.

Lenbto camocmoamenvroti pabomsi 00ydalOUIUXCS NMPU HU3YYEHUH HACTOSILEH
y4eOHON TUCIUIUIMHBI SIBISIETCS BBIPAOOTKA UMY HAaBBIKOB pabOThI C HAYYHOU U y4eO-
HOW JIUTEpaTypoM, a TakKe pa3BUTUE y OOYYarOMIMXCS YCTOMYMBBIX CIOCOOHOCTEN K
CaMOCTOSITEJIbBHOMY U3YYEHHUIO U 00pabOTKE MOJy4eHHON HH(OpMALIUHL.

B nponecce camoctosTensHOM paboThl 00y4aromuics J0KEH BOCIIPUHUMATD, OC-
MBICJIMBATh U YIAyOIsATh NOJy4aeMyl0 MH(POPMALIMIO, PENIaTh MPAKTUUYECKUE 3a]1auH,
MOATrOTaBINBAThH JOKJAJbl, BBIMOJIHATH JTOMAlIHUE 33/JaHMs, OBJIAIE€BaTh MPOPECCUO-
HaJIbHO HEOOXOAMMBIMU HaBbIKaMH. CaMocTosITeNbHAS paboTa 00yUaroIerocs Becbhma
MHOT000pa3Ha u cofepskarenapbHa. OHa BKIIIOYAET CIAEAYIOIINE BUIbI 3aHATHIA:

— CaMOCTOSITENbHBIA MMOAOOpP, H3y4YEHUE, KOHCIEKTHPOBAaHUE, aHAIU3 Yy4eOHO-
METOANYECKOW Y HAYYHOU JIMTEPATypPbl, IEPUOANUECKUX HAYUHBIX U3AaHUH,
—MHJIUBUAyaJIbHAs TBOpUYECKass paboTa MO OCMBICIECHUIO COOpaHHOW HHQpOpPMAIINH,
IPOBEICHHUIO CPABHUTEIBHOIO aHAIN3a U CHHTE3a MaTE€pPUaJIOB, ITOJYYEHHBIX U3 pas-
HBIX UICTOYHHUKOB, HHTEPIIPETALIMM HH(OPMALIMH, BBINOJIHEHNE JOMAITHUX 3aJJaHUi;

— 3aBEpIIAIOIINI 3Tall CaMOCTOATEIBHON pabOThl — MOJArOTOBKA K Cade 3K3aMeHa I10
JUCLUIUIMHE, MPEINOJIararoas HHTErPalui0 U CUCTEMAaTU3alNI0 BCEX IMOIYYEHHBIX
IPY U3y4YCeHUU YI€OHON AUCIUIUIMHBI 3HAHHM.

ITo ITonoxxeHUI0 O CaMOCTOATEIBHOM paboTe CTYACHTOB YHHMBEPCUTETA COJIEP-
KaHUE€ BHEAYJUTOPHON CaMOCTOSITEJIbHOW padOThI ISl M3YYEHUS! TUCUUIIUHBI «Du-
3UKa» MOXET ObITh PEKOMEHJOBAHO B COOTBETCTBUU CO CIEAYIOLIMMHU €€ BHJIAMH,
pa3lieJICHHBIMHU 10 LIEJIEBOMY MTPU3HAKY:

a) JUIs OBJIaJICHUS 3HAHUSIMM:

- yTeHue TekcTa (yueOHuKa, MEpBOMCTOYHUKA, TIOMOJHUTEILHOU TUTEPATypPhl);

- COCTaBJICHUE TUIAHA TEKCTa,

- KOHCIIEKTUPOBAHUE TEKCTA;

- paboTa co clIoBapsIMHM U CIIPAaBOYHUKAMU;

- paboTa C AJIEeKTPOHHBIMU WH()OPMAITMOHHBIMU peCcypcamMu U HHHOPMAITMOHHON Telie-
KOMMYHHKAIIMOHHOU ceTu HTEpHET U 1p.;

0) U1 3aKpeIyICHUs] U CUCTEMATH3auN 3HAHUIA:
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- paboTa ¢ KOHCIEKTOM JieKiuu (00paboTKa TeKCTa);
-paboTta Haja y4eOHBIM MarepuaynioM (ydeOHHKa, MEPBOMCTOYHHKA, JOMOJHUTEIBHOM
JUTEPaTyphl);
- COCTaBJICHUE TIJIaHA ¥ TE3WCOB OTBETA;
- COCTaBJICHHE AIbOOMOB, TaOJHII, CXEM ISl CHCTeMaTH3alliui y4eOHOTo MaTepuarna,
- OTBETHI Ha KOHTPOJIHHBIC BOIIPOCHI;
MOJITOTOBKA TE3UCOB COOOIICHHI K BHICTYIICHUIO HAa MPAKTUICCKOM 3aHSITHH;
- MIOATOTOBKA K cllaye 3a4deTa u JIp.;
B) 111 pOpMUPOBAHUS YMEHHI M HABBIKOB:
- perieHne PU3NYECKHUX 33]1a4;
-IPOEKTUPOBAHUE W MOJCIMPOBAHUE PA3HBIX BHJIOB M KOMIIOHEHTOB IPO(eCcCHOHATb-
HOU JIESITETbHOCTH.

B niponiecce n3ydenust uciuiuinabl « Pr3MKa» BaKHO IMOCTOSHHO TOTIOTHATH U
pacIMpsaTh CBOM 3HaHUs. V3ydueHne peKOMEHI0BaHHOW JIUTEPATYPhl U IPYTUX UCTOY-
HUKOB MH(OpPMAIIUU SIBJIAETCS Ba)KHOM COCTABHOM YacThIO BOCIPHUSITUS U YCBOCHUS
HOBBIX 3HaHU. Kpome TOoro, He00X0UMO OTMETHUTbh, UTO, B OMPENIEICHHOM CMBICIIE,
KaueCTBEHHBI YPOBEHb BCEU CaMOCTOSITENBHOW pabOThl 00YUarOIIerocs: ONnpeaesieT-
Csl ypPOBHEM CaMOKOHTPOJIS.

Texymuii KOHTPOJIb 3HAHUN CTYIEHTOB OCYIIECTBISETCS 110 UTOTaM:

- pabOTHI HA MPAKTUICCKUX 3AHITHSX,
- BBITMIOJIHEHU S JTaOOPATOPHBIX PadoT,
- pEIICHUS PACUCTHBIX U CUTYaI[MOHHBIX 3a7a4.
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PaGoyas nporpaMma JUCLHUILIHHEI COCTaBJIeHa B COOTBETCTBUU C TPEOOBaHHAMHU
®I"OC BO no creunansHocty 25.03.03 AspoHaBuranus.
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