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1. Ilean ocBoOeHUsT JUCHUILIMHBI

Llensimu ocBOCHUS TUCIUIUTAHBI «DHU3HMKa» SBISIOTCS (HOPMUPOBAHUE 3HAHHH,
YMEHHI U HaBBIKOB JUTS YCIEITHON MPO(ecCHOHATBHOM eI TENFHOCTH B 00JIACTH
OpraHU3aIlK TEXHUYECKOTro 00CTyKuBaHus u peMoHTa BC, B yacTu npecraBieHus,
00 OCHOBHBIX (PM3MUECKHX 3aKOHAX M 00 MX MCIOJIh30BAHUH B TEXHHKE.

3ajauaMi OCBOEHUS TUCIMILUIMHBI SBISIOTCS: OBJaieHUe (DyHIaMEHTAIbHBIMU
MOHATUSIMHU, 3aKOHAMH W TEOPHSIMH KJIACCHYECKOW M COBPEMEHHOW (U3UKU;
dopMupoBaHHE CIOCOOHOCTH aKTyaJlM3MpOBaTh 3HAaHWSA, YMEHHS U HaBBIKH,
MOJyYCHHBIE B TMPOIECCe W3YyYeHUs (PU3UKH, OBJAJCHHE MaTeMAaTUYCCKHMU,
AHATUTHYECKUMH Y YHCIICHHBIMH METOJAaMH pelIeHus (GU3MYecKuX 3a/1ad, CBI3aHHBIX
¢ Mpo(eCCHOHANBHON IEATEITFHOCTBIO.

JucnunirHa oOecreynBaeT MOATOTOBKY OOYYAaIOMIErocs K pEeHICHHIO 3aaad
npoecCHOHATBHON  JESITETBbHOCTH  JKCIUTYyaTallHOHHO-TEXHOJOTHYECKOTO |
OpTaHU3aIMOHHO-YIIPABIEHYECKOTO THIIA.

1. Mecro nucunmiiunbl B ctpykrype OINIOII BO

Jucuunnuza « Pu3nka» OpeacTaBisieT coO00M TUCIUIUIMHY, OTHOCALIYIOCS K
6moky 1 Jlucuuruinael (MOIYH) 00s3aTeIbHON YacTH

Jucuunnnna «Pusuka» 0a3upyeTcs Ha pe3ylbraTtax 00ydeHus1, HOTy4YEeHHbIX
NP U3YYCHUU JUCIMILTUHBI «Bricias marematnkay, «HPpopMaTukay.

Jucuunnnna «Pu3ukay sBisieTcs: 00eCcIeynuBaroIen JUisl CIESAYOIMMX
mucuuIuing: « Teopus HagexHOCTH» « TepMoauHaMuKa U TerJIonepeaada,
«Texnnueckass MexaHukay, «bopToBble THPOPMALIMOHHO-YIIPABIISIOLINE CUCTEMBI.

JucnnmuimHa «PU3uKa» U3ydaercs BO 2-M U 3-M CEMECTpax.

2. Komnerenuun odyuarwiuierocs, popMupyembie B pe3yJibTaTe 0CBOEHHUSA
AUCIHUNJIMHBI

[Ipotiecc ocBoeHus quCIUIUINHBL « PU3KMKa» HaIpaBieH Ha GOpMUPOBAHUE
CIEAYIOIMNX KOMIIETCHIIUH:

Kon PesynbTaT 00ydeHus: HAMMEHOBaHUE KOMIIETEHIINH,
KoMnereHuu/ WHIUKATOpa KOMIICTCHITUN
WHJUKATOpa
OIIK-10 Cnocooen HCIO0JIL30BAThH OCHOBHBIE 3aKOHBI

MaTeMaTHYeCKUX M eCTeCTBEHHOHAYYHbIX [JUCUMILUIMH B
npoecCHOHAJILHON  JIeITeJIbHOCTH, B TOM 4YHCJIEe C
HUCI0JIb30BAHUEM NMPOTPAMMHBIX CPEJACTB

T
N onk1o 3HaeT ¥ MOHUMAET OCHOBHBIC 3aKOHBI MATEMATHUKH U
€CTECTBEHHBIX HayK U BAXKHOCTh UX UCIIOIH30BaHUS B
npoheCCUOHAILHON JIEITEIbHOCTH




KOI[ PCSYJIBTaT 06y‘1€HI/IHZ HaMMCHOBAHNUC KOMIICTCHIINH,

KOMHCTCHHI/II/I/ HHIUKAaTOpa KOMIICTCHIIMU
HHAWKATOpa
2
H]—I OIIK10 HCHOJIB3Y€T OCHOBHBIC 3aKOHBI MaTCMAaTHUKHN H CCTCCTBCHHBIX

HayK, B TOM UYHUCJI€ JUIsl pelieHns podeccnoHalIbHbIX 3a/a4,
IIPUMEHSIET TPOTrPaMMHBIE CPEJICTBA

OIIK-11 Cnocob0eH HCHoJb30BaTh OCHOBHBIE NMOHATHSI, NPUHIMNIbI,
3aKOHbI U 3aKOHOMEPHOCTH oome M le/IKJIaI[HOﬁ TECOPHUHA
CUCTEM AJIA PEeIICHUSA 3aga4d HpO(l)eCCHOHaJIbHOﬁ
ACHATCIBbHOCTH

HI[10HK1 1 3HaeT OCHOBHBIE MOHSATHUS, PUHIIUIIBI, 3aKOHBI U
3aKOHOMEPHOCTH OOI1IeH ¥ MPUKIATHON TEOPUU CUCTEM,
MOHUMAET BaXKHOCTh UX MCIIOJIb30BaHUS B MPOHECCHOHATIBHOM
JIeSTCIILHOCTH

2
N onki Hcnonb3yeT MOHATHS, NPUHLMIBL, 3aKOHBI U 3aKOHOMEPHOCTH
oOmeld W NpPUKIAJHOW TEOPUU CHUCTEM IS pelIeHUs 3ajad
poecCHOHaNbHOM NESITEIbBHOCTU

[Imanupyemeble pe3yJbTaThl U3YyUYECHUS TACIUTIIAHBI:

3HaTh:
— OCHOBHBIC 3aKOHBI MATEMATHKH M €CTECTBEHHBIX HAYK M IIOHUMATh BaYKHOCThH MX
UCII0JIB30BaHUS B MTPO(PECCHOHAIIBHOM JICATCIIBHOCTH;
— OCHOBHBIC TIOHSATHS, IPUHIMUIIBI, 3aKOHBI W 3aKOHOMEPHOCTH OOIICH U
NPHUKJIAJIHOM TCOPUHM CHCTEM M IOHMMATh BaXXHOCTh MX HCIIOJB30BAaHUSA B
po¢eCCHOHATILHON JeATCIBHOCTH.

YMeTh:
— HCIOJIb30BaTh OCHOBHBIC 3aKOHBI MAaTEMAaTHUKU W €CTECTBEHHBIX HAayK, B TOM
qucye )il peieHus npodeccuoHaIbHbIX 3a/1a4, MPUMEHATh TPOrpaMMHbBIE CPEJICTBA;
— HCIOJIb30BaTh TMOHATHS, MPUHIIUIBI, 3aKOHBI U 3aKOHOMEPHOCTH OOuIed u
MPUKJIAIHONW TEOPUU CUCTEM JIJIs pelieHus 3aa4 npoeccuoHanbHON AeITETbHOCTH.

Bnanets:
— OCHOBHBIMH METOJaMH MaTeMaTHKH U €CTECTBCHHBIX HAYK M HCITOJIb30BAaTh MX B
poheCCHOHAIBHON JISITEIIbHOCTH;
— HaBBIKaMU NMPUMEHEHHSI OCHOBHBIX 3aKOHOB MAaTEMAaTHUKH M €CTECTBCHHBIX HAYK
JUTSI pelieHus PO eCCHOHANIbHBIX 3a/1aY.

4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI1 padoThI

OO6mast TPyA0EMKOCTh IUCIHUIUIMHBI COCTaBisieT 9 3aueTHBIX eIUHHUIIbI, 324
aKaJIEMAYECKHAX YacOB.



HaumenoBanue Beero Cewmecrp
yacoB | 2(43.e.) | 3(53.e)
OO6mr1ast TpyTI0EMKOCTD JTUCITUTIITUHBI 324 144 180
KonrakTtHas pabota 21 8,5 12,5
JIEKIIAHN 6 2 4
PAKTUYCCKUE 3aHSATHS 6 2 4
CEMHUHAPHI - - -
nabopaTopHbIE pabOTHI 4 2 2
KYPCOBOU MPOEKT - - -
CamocTosiTenbHast paboTa CTyJIeHTa 290 129 161
[TpomexyTouHas aTTecTanus 18 9 9
KOHTaKTHas paboTa 5 2,5 2,5
caMocCTosTeNIbHasg paboTa Mo MOJArOTOBKE K 13 6.5 6.5
HK3aMEHy

5. Copep:xanue TUCHUIINHBI

5.1. CooTHeceHust TeM JUCHUILIMHBI U GOPMUPYEMBbIX KOMIIeTEHIIHIT

KoMnereHnu o
" -
3 F: | g
5 = 5 E 2 g
Pa3nennl S o o - = g T 5
=<9 — — S & S =
AUCHMILINHBI = S ! ! 2 = = 9
= = M M O > Y a
S = = 3 ° S ©
= S | S g F ©
S
o
Paznen 1. Mexanuka
Tema 1.1. KuaemaTuka u quHaMHKa * ¥ BK, L, YO, 3JIP,
- 18,86 113, JIP, P3. C3
MaTepUaIbHOU TOYKU PKC, CPC ,
+ + JI, I13,
Tema 1.2. PaGora u sHeprus 18,53 JIP, PKC, yO, 3P,
P3, C3
CPC
18,86 | + + Ja, 13,
Tema 1.3. Mexanuka TBEpAOro Tema JIP, PKC, vO, 3JIP,
P3, C3
CPC
18,86
Tema 1.4. 3akoHbl COXpaHEHHsS B * ¥ L 113, YO, 3JIP,
MEXaHUKE JIP, PKC, P3, C3
CPC ’
Tema 1.5. DnemeHTHl cnenuansHO | 18,53 | + + JI, 113, VYO, 3JIP,
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TEOPUU OTHOCUTEIHLHOCTHU JIP, PKC, |P3,C3
CPC
Paznen 2.
MouiekyasipHast (pU3MKa U
TEPMOJIMHAMMKA
18,86
Tema 2.1. [TepBoe HayaJo * 1, 113, YO, 3JIP,
TEPMOJIMHAMUKH JIP, PKC, P3, C3
CPC ’
18,86 | + JI, 113,
Tema 2.2. Cratuctuueckas puznka JIP, PKC, ;’SO,CgJIP,
CPC ’
+
Tema 2.3. Btopoe Ha4aJjio L, 113, VO, 3JIP,
TEPMOINHAMUKHI 18,53 JIP, PKC, P3, C3
Tema 2.4. Peanbabie Ta3bl. TBepaoe * 1, 113, VO, 3JIP,
1 KHAIKOE COCTOSHUS 1945 JIP, PKC, P3, C3
8 CPC :
Hroro 3a 2 cemecTp 135
IIpomexyTouHAs aTTeCTALMA 9
Bceero 3a 2 cemectp 144
Pa3pgen 3.
DJIEKTPOAMHAMHUKA
+ JI, 113, VO
Tema 3.1. DnekTpocraTuka 12,06 JIP, 3J1IP,
PRC, 13,3
CPC ’
+ JI, 113, VO
Tema 3.2. IlpoBomHuKH B JIP, ,
12,34 3J1P,
BJIEKTPOCTATAUYECKOM I10JIE PKC, P3. (3
CPC ’
+ JI, 113, VO
Tema 3.3. MarnutHoe mnone B JIP, .
12,34 3J1P,
BaKyyMe PKC, P3. (3
CPC ’
Tema 3.4. Marnuraele cBoiicTBa | 12,06 | + JI, I13, | YO, 3JIP,




Komnerenuu

&
2 ! Fr | g
S = 5 5 z £
Pa3nennl o o o — = g 55
| o 7 23 g3
JUCHUILJIUHBI § = <z <z g E = &
S = = 8 o S o
= ) @) o = o
=
o
BEIIIECTBA JIP, PKC, | P3,C3
CPC
Tema 3.5. DnexkTpoMarHuTHAS * L I13, YO, 3/1P,
12,06 NP, PKC,
MHIYKIMS. YpaBHeHUs MakcBesa CPC P3, C3
Pa3nen 4. Kosie0aHusi U BOJIHDI
+ JI, I13,
Tema 4.1. KoneGanms 12,34 7P, PKC, | YO, 3P,
P3, C3
CPC
+ JI, I13,
Tema 4.2. BoaHb! 12,34 JIP, PKC, EIBO’C??HP’
CPC ’
Pa3nen 5. OnTuka
Tema 5.v1. DJI€MEHTBI + JI, 113, VO, 3JIP,
reoOMEeTPUYECKON ontuku. | 12,34 JIP, PKC, P3. C3
WNurepdepenius cera CPC ’
+ JI, I13,
Tema 5.2. [ludpakius cera 12,34 JIP, PKC, YO, 3JIP,
P3, C3
CPC
Tema 5.3. B3anmopencTBue + JI I13,
YO, 3/1P,
AJEKTPOMArHUTHBIX BOJIH C 12,06 NP, PKC,
P3, C3
BCIIIECTBOM CPC
Pazgea 6. KBanToBasi pusuka
Tema 6.1. KsantoBas mnpuposaa 1206 + JI, I13, | YO, P3,
U3IIyYEHUS ’ PKC, CPC | C3
Tema 6.2. DneMeHTHI KBAaHTOBOM 1206 + JI, I13, | YO, P3,
MEXaHUKHU ' PKC, CPC | C3
Paznen 7. AtomHas puzuka
+ JI, I13, | YO, P3,
Tema 7.1. Teopus aroma Bomopona | 12,06 PKC, CPC | C3




Komnerenun o
" 2
=) T o= )
- 2 = 2
S 3 = = /&
Pa3nennl o o o — = S 55
= O — — S = S 2
JUCHHUIIJIMHBI = S ' ' = T o
= =) =z =z ° > Y
> = = 8 o = o
=z ) @) o - o
©
-
+
Tema 7.2. AToMHOE 41pO L, 113, YO, 3JIP,
12,54 JIP, PKC,
Mopaenu aTOMHOrO s1pa P3, C3
CPC
Hroro 3a 3 cemectp 171
IIpome:xxyTouHas aTTecTANUSA 9
Bceero 3a 3 cemectp 180
Bcero no qucnunjuHe 324

Coxkpamenusi: JI — nekmus, [13 — nmpaktuyeckoe 3ausarue, JIP - maboparopnas padora,
CPC — camocrostensHas padorta cryaeHTta, PKC — pa3bop konkpetHo#t cutyaruu, BK —
BXOJIHOM KOHTpOJb, YO — ycTHbIN onpoc, 3JIP - 3amura nabopatopHoit pabotsl, P3 —
pacuetHas 3agaya, C3 — cuTyallMoHHas 3a7aya,.

5.2. TeMbl AMCHUILIMHBI U BUAbI 3aHATHHI

HaumeHnoBanue paszaena TUCHUIIIAHBI JI I3 |C JIP | CPC E:fgs
Paznen 1. Mexanunka

Tema 1.1. KHIieMaTI/IKa U TUHAMHUKa 022 | 022 ] 033 | 1842 18.86
MaTEPHAIBLHOM TOUKH

Tema 1.2. Pabota u sHeprus 022 | 022 | - 18,42 | 18,53
Tema 1.3. MexaHnuka TBEpJIOTo Telia 0,22 | 0,22 - | 033 1842 | 18,86
Tema 1.4. 3akoHBI cOXpaHEHUS B 0,22 | 0,22 0,33 | 1842 | 18,86
MEXaHUKe )

Tema 1.5. DineMeHTHI CHEHATIBHON 0,22 | 0,22 ] ] 18,42 18.53
TEOPHUH OTHOCHTEIILHOCTH

Pa3nen 2.

MouuexkyasipHas pusuka u

TEPMOJIMHAMHKA

Tema 2.1. [1epBoe Havaso 022 | 0,22 0,33 | 18,42 | 18,86
TEPMOMHAMHUKH i

Tema 2.2. Cratuctuueckas (pusuka 022 |022 |- 0,33 | 18,42 | 18,86




Bcero

HaumeHnoBanue paszaena TUCUUIIIAHBI JI 113 JIP | CPC

4acoB
Tema 2.3. Bropoe Havaio 022 |0,22 i 18,42 1853
TEPMOIMHAMHKHU
Tewma 2.4. PeanbHble rasel. TBepaoe u 024 | 0,24 0.35 18,48 19.45
KUJKOE COCTOSHHS
Hroro 3a 2 cemecTp 2 2 2 129 135
IIpomekyTouHasi aTrecTanusi 9
Bcero 3a 2 cemecTp 144
Pa3gea 3.
JJIeKTPOAMHAMHUKA
Tema 3.1. DaekTpocTaTuka 0,28 | 0,28 - 11,5 | 12,06
Tema 3.2. [IpoBoHUKYN B 028 | 0,28 0,28 115 1234
AIIEKTPOCTATUIECKOM TT0JIC
Tema 3.3. MaruuTHoe 10JIe B BaKyyMe 0,28 |0,28 0,28 115 |12,34
Tema 3.4. MarHuTHbIC CBOMCTBA 028 |0,28 i 11,5 12 06
BEIIECTBA ’
Tema 3.5. DnexTpoMarHuTHas 028 |0,28 i 115 12 06
VHIYyKIYs. YpaBHeHuss Makcseiia ’
Pa3znen 4. KoJsieOanusi M BOJIHBI
Tema 4.1. Konebanus 0,28 |0,28 028 [115 |12,34
Tema 4.2. Bonssl 0,28 |0,28 028 115 |12,34
Pa3znesa S. Onruka
Tema 5.1. DIeMEHTBI reOMETPUICCKOM 0,28 | 0,28 0,28 | 1155 1234
ontuku. aTepdepennus ceeta ’
Tema 5.2. Jludpakius cBeta 0,28 |0,28 028 | 115 |12,34
Tema 5.3. B3aumoneiicrsue 0,28 |0,28 ) 115 12 06
AIIEKTPOMATHUTHBIX BOJH C BEIIECTBOM ’
Pasznes 6. KanToBas ¢pusuka
Tewma 6.1. KBantoBas mpupoja 0,28 |0,28 i 115 12 06
V3J1y4YEHUS ’
Tema 6.2. D1eMEHTBI KBAHTOBOM 028 |0,28 i 11,5 12 06
MEXaHUKU ’
Paznen 7. AtomHas pusuka
Tema 7.1. Teopus aToma Bogopoaa 0,28 |0,28 - 115 | 12,06
Tema 7.2. ATOMHOE IO 0,36 | 0,36 0.32 115 1254
Mopaenu aTOMHOTIO s/1pa
HToro 3a 3 cemecTp 4 4 2 161 |171
IIpome:kyTouHasi aTTecTanus 9
Bcero 3a 3 cemecTp 180
Bcero mo jucuuminHe 324




Coxpamenus: JI — nexuus, 113 — npaktuueckoe 3anstue, JIP - naboparopnas pabora,
C — cemunap, CPC — camocrosiTenbHas padoTa CTyJEHTa.

5.3 Coaep:kaHue pa3iejioB IMCUUIIMHBI

Pa3zgen 1. Mexanuka

Tema 1.1. KunemaTtuka u 1MnHaMuKa MaT€pUaJIbHON TOUKU

VYpaBHeHus kuHematuku. Tpaekropus. Ilepememenne. CKOpoCcTh U yCKOpEHHUE
MarepuaibHOW TOYKH. 3akoHbl HproToHa. Mmnynbc. 3aKOH H3MEHEHHsI MOJIHOTO
MMITyJIbca. [[BH>KEHHUE TEN NEPEMEHHON MACCHI.

Tewma 1.2. Pabota u sHeprus
Mexanuueckass pabora. Kunernueckas osHeprus. lloreHumanbHas cuna.
[ToTreHnmanbHas 3HEprus. 3aKOH U3MEHEHUSI MEXaHUYECKON SJHEPTUU.

Tema 1.3. Mexanuka TBEpIOro Tela

BpamarenbHoe  aBMkKeHHE.  YTJIIOBass  CKOPOCTb.  YIJIOBOE€  YCKOPEHHE.
CooTHolIEHNE MEXK]y JIMHEHHBIMUA U YTJIOBBIMH XapaKTEPUCTUKAMU. MOMEHT CHIIBI
OTHOCUTEJILHO OCUu. MomeHT wummyinsca. MomeHT uHepuuu. Teopema ['roiirenca-
[reiinepa. PaGoTta cuiibl, MpUIOKEHHOW K Bpamaromemycs Tteny. Kunetnueckas
sHeprus Bpamaromerocss Tena. (OCHOBHOM 3aKOH JMHAMUKHM — BPAaIaTEJIBHOTO
JBUKEHUST TBEPJIOTO TeJa.

Tema 1.4. 3akOHBI COXpAaHEHUS B MEXAHUKE

3aKOHBI COXpAHEHUs UMITYJIbCA, MEXAaHUYECKON SHEpPruv, MOMEHTa MMITYJIbCa.
CBs13b 3aKOHOB COXPAHEHHUs C CHMMETPUSIMH IPOCTPAHCTBA U BPEMEHU. J[BUKEHUE B
1oJie LEHTpaIbHOM cuiibl. 3aKoHbI Kemiepa.

Tema 1.5. DnemMeHThI cCrieNHAIBHOW TEOPUU OTHOCUTEIBLHOCTH

[IpeoOpazoBanus [anmnes. [Ipunnun otHocutensHocTH 'amunes. [loctynarer
CrienuaIbHOU Teopuu oTHOCUTENbHOCTHU. [IpeoOpazoBanus Jlopenna. PenstuBucrckoe
COKpalleHUE JIMHbI. PensTuBUCTCKOE 3aMeieHne BpeMeHU. OTHOCUTENbHOCTD
OJIHOBPEMEHHOCTH coObITH. [IpocTpaHcTBEHHO-BpeMEeHHOM uHTEpBai. DopMyIibl
penaTUBUCTKON TuHaMUKHU. [TonHas sHeprus. CBA3b MEXKy MaCCOM U DHEPTUEH.

Pasznes 2. MousiekyasipHas pu3NKa U TEPMOAUHAMHUKA

Tema 2.1. TlepBoe Ha4asio TEPMOAMHAMUKHI
Nneanbubiii Ta3. ONbITHBIC 3aKOHBI HMJCAJIBLHOIO Ta3a. YpPaBHEHHE COCTOSIHUSA
uaeanbHoro ra3a. (OCHOBHOE YpaBHEHHUE MOJICKYJSIPHO-KMUHETHUUYECKON TEOpUH

9



WJICAUTBHOTO Ta3a. YPAaBHEHUE COCTOSIHUS MACAIBHOrO ra3a. BHyTpeHHsIsT dHEprus u
paboTa TepMoauHaMH4ecKkod cuctembl. Teruora. Temmoemkocts. PaGora raza B
u3onpoiieccax. [lepBbIii 3aKOH TEPMOJMHAMUKHU. YpaBHEHUE aauadaThl HJI€ATBHOTO
ra3a. [lonmuTponnyeckue Npoueccsl.

Tema 2.2. Cratuctuyeckas pusuka

3akoH MakcBeiia o pacupee’IeHU MOJIEKYJ MACAIBHOIO Ta3a MO CKOPOCTSIM.
Ckopoctu Monekyn uaeanbHoro rasza. Omeit IllTepna. bapomerpuueckas gopmyna.
3akoH bombliMana 0 paBHOMEPHOM paCIPEACIICHHHN SHEPTHH IO CTEICHSIM CBOOOIBI
mosiekyn. Cpeassist JiuHa CBOOOAHOTO Mpodera MOJEKYyN HIEalbHOrO Tas3a. 3aKOHbBI
duxka, Pypre, Hoiotona. Iuddysus B razax. TemaonpoBogHOCTs ra3oB. Bs3kocTb
ra3os.

Tema 2.3. Bropoe Hauano TepMOJIMHAMUKH
Mukpo- u Makpo-coctosiHusl. CTaTUCTHYECKUWA BEC. ODHTPONUSA. DHTPOIHUS
uaealbHOro ra3za. Btopoil 3akoH TepMoauHamMuku. KpyroBble  IpOILIECCHI.

Koaddumment nonesnoro aericteus Temiopoi mammuuel. ukn Kapro. Tepmudeckuii
KIII.

Tema 2.4. PeanbHbie rasel. TBEpaoe U )KUJIKOE COCTOSHUS

VYpaBuenue Ban-nmep-Baanbca. BHYTpeHHssT JHeprus  peaJbHOro  rasa.
OkcniepuMeHTanbHble n30TepMbl. da3oBbie mnpeBpamieHus. OTIMYNATENBHBIE YEPTHI
KPHUCTAJUIMYECKOTO COCTOSIHUA. CTpOeHHE KUAKOCTEN. [I0BEpXHOCTHOE HATSKEHHUE.

Pa3znen 3. JiaekTpoauHAMKMKA

Tema 3.1. DnektpocTaTuka

3akoH coxpaHeHus 3apsga. 3akoH KymoHa. Jnektpuueckoe MoJe.
Hanpsokennocts  anektpuueckoro mons. [loreHuman. HanpspkeHHOCTh  Kak
rpaaveHT noreHuuana. Teopema Octporpanckoro-I'aycca st 3JI€KTPUYECKOTO
noinst B Bakyyme. llomspuzaumst — audnekTpukoB.  [loasipu30BaHHOCT.
DIIEKTPUYECKOE CMEILICHHE.

Tema 3.2. [IpOBOAHUKH B 3JIEKTPOCTATUUECKOM MOJIE

[TpoBOIHUKM B SJIEKTPUUECKOM TOJIC. DIEKTPpUUECKass EMKOCTh YEIUHEHHOTO
MPOBOJHMKA. B3auMHasi sjeKkTpuyeckass €eMKOCThb JBYX MPOBOJHHUKOB. OJHEprus
anekTpuueckoro mois. OO0beMHasi TUJIOTHOCTh JHEPTUU DJICKTPUUYECKOTO TOJIS.
Cwia ¥ TJIOTHOCTh DJIEKTPUYECKOro Toka. 3akoH Oma 111 yuacTka nenu. Pabora u
MOIIHOCTh TOKa. 3akoH Jlxoynsa-Jlenna.  Pa3BerBienHble wnenu. IIpaBuia
Kupxroda.

Tewma 3.3. MarauTHoOe noJie B BAKyyMe
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3akoH  buo-CaBapa-Jlamnmaca.  3akoH ~ Amnepa.  B3aummopeiicTBue
HapajieNbHbIX TOKOB. MarHuTHOe MoJjie ABIMKYLIETOoCs 3apsiia. 3aKOH MOJHOTO
Toka. MarauTtHoe nosie cosienonna. Ilorok maruutHoi naaykiuu. Cuna Jlopenma.
JIBM>KEHUE 3apsKEHHBIX YaCTHI] B MAarHUTHOM ToJie. D¢ ekt Xoia.

Tema 3.4. MarautHele CBOMCTBA BEIECTBA

MarautHoe TmoJie B cpenax. MarHuTHeld MOMEHT. ['umoreza Ammepa.
Hamaramuennocts. OneiT DiiHIITEHHA-ae ['aaza. MarnmTHOe MOJIE B BEIIECTBE.
HanpsikeHHOCTh MarHUTHOTO 10JiA. CBsI3b MAarHUTHON MHAYKIIMU C HAIPSIKEHHOCTHIO
1 HaMarHUYEHHOCTBIO.

Tewma 3.5. DnexTpoMarHuTHas MHAYKUIUA. Y paBHEeHUs MakcBesia

SBneHne >syeKTpoMarHUTHOM WHAYKUMH. 3akoH Papanes. Ilpasuno Jlenna.
IIpupona OJAC wHaykuumu. I3JC UHOAYKIMM B JOBWKYLIUXCS MPOBOJHHUKAX.
Camounnykuus. MHAyKTUBHOCTh KOHTYpa. DHEpruss MarHutHoro nois. OO0bemHast
IUIOTHOCTh 3HEPrMM MarHuTHOro mnoisd. OcHOBBI Teopun MakcBemwia Ui
AIIEKTPOMATHUTHOTO NOJIAA. Y paBHeHUs1 MakcBeia.

Pa3znena 4. ®usuka Kojae0aHUH U BOJIH

Tewma 4.1. Konebanus

I"apmonnyeckue koneOanus. Y paBHEHUE rapMOHUUYECKUX KosieOanuid. CioxkeHue
rapMOHHUYECKHX KoJieOaHWMU. OHeprus CBOOOAHBIX KoJieOaHWH. 3aTyxarolue
KoneOanus. BeiHy)eHHbIe Kosebanus. Pesonanc

Tema 4.2. Bonnsl

VYupyras cpena. BomHoBoe ypaBHeHue. CKOpPOCTh 3ByKa. DHEpPrusi ymnpyrou
BoiHBI.  Oddekr  Jommepa. VYpaBHeHus  MakcBemnia  0e3  HMCTOYHHUKOB.
OnektpomarauTHeie (OM) Bosnbl. CoiictBa DM  BosH. Bekrtop IloiiHTHHTA.
NuaTencuBHOCTE DM BOJIHBI

Paznea 5. BoiiHoBasi onTuka

Tema 5.1. DnemeHThl reoMeTpuyeckor onThKU. MHTEppepeHius cera

[Tpraumn ®@epma. 3aKOHBI OTPAXKEHUS U NpeomieHus cBera. LleHTpupoBaHHas
onTuyeckas cucrema. ToHkue nuH3bl. KorepentHeie BosiHbL. OmnbiT  HOHra.
Nurepdepeniust cBera B ToHKUX IuieHKax. Kombia Hetotona. Ilpumenenue
UHTEP(PEPEHIINH CBETA.

Tewma 5.2. ludpakmus cBera

Merton 30ou @penens. Audpakmus Openens Ha oTBepcTHH, Ha qucke. ludpakius
Opaynrodepa Ha menu, Ha AUPPAKIIMOHHONU perneTke. udpakius peHTreHOBCKUX
ayuyed Ha Kpuctayie. Paspemaromas cmocOOHOCTh ONTHUYECKUX — YCTPOMCTB.
[Tpuntumne ronorpadum.
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Tema 5.3. BzauMoelicTBHUE 3JIEKTPOMArHUTHBIX BOJIH C BEIIECTBOM

JIBoitHOE snyuenpenomiieHue. 3akoH Maimtoca. [longpu3zanus npu najeHuM CBETa
Ha JOWAJIEKTpUK. 3akoH bproctepa. HMckyccTBeHHas onTUYecKas aHU30TPOIIMS.
Hucnepcus cera. [lornomenue ceeta. Paccesnue cpera.

Paznen 6. KBanTtoBas pusuka

Tema 6.1. KBantoBas npupoja u3irydeHus

CriekTp u3mydeHus: aOCOJMIOTHO YEPHOIro Teja. 3aKOHBI TEIJIOBOTO H3JIYYCHHUS.
®opmyna Penes — Jlxunca. ['unore3a [lnanka. PeHTTeHOBCKHE CHEKTPHI. 3aKOHBI
BHemtHero ¢Gotordpdekra. ['mmoreza OiHmTENHA.  CBSA3b KOPIYCKYISPHBIX U
BOJIHOBBIX CBOMCTB cBeTa. JaBnenue ceeta. Ipdext Komnrona.

Tema 6.2. D1eMeHTbI KBAHTOBOM MEXaHUKHU

Bomaet  npe  bpoinsa. Omwmit  JleBuccona-/Ixepmepa.  CoOOTHOIICHHE
HeomnpeneneHHocte ['eizenbepra. BomnoBas ¢ynkius. YpaBuenue lIpenunrepa.
YacTtuua B 0THOMEPHOU MOTCHIIUAIIBHOU SIME.

Paznen 7. AtomHas pusuka

Tema 7.1. Teopus atoma Bomopoaa

JIuneitwateii cniekTp aroma Boaopoaa. @opmyna banemepa. Moxenu aroma.
[Toctynarer bopa. Onbir @panka-I'epua. CriekTp u3iIydeHus aTomMa BOJOPOAA IO
bopy. ATom Boopoaa B KBAHTOBOM MEXaHHKE.

Tema 7.2. AToMHOE A]IpO

Mopenu atoMHOTO simpa. SAnepHbie cuibl. JlepexT Macchl U SHEPTHS CBSI3U sIpa.
EcrecTBeHHast paA0aKTUBHOCTh. 3aKOH PAaJIMOAKTUBHOTO pacrajia. 3aKOHOMEPHOCTH
a- u [P-pacmana. MckyccTBeHHast pagnMoOaKTUBHOCTh. SnepHble peakiuu. SaepHbie
pEaKUMu JEJIEHU W CHUHTE3a. TepMOsAEpHbIM peakTop. fAepHbIM peakTop Ha
TETUIOBBIX HEUTPOHAX. JlO3UMETPUUYECKHUE €TUHULIBI.

5.4 IlpakTHyeckue 3aHATHUS

Ne Tpynoémkoc
pasz[_ena TemaTnka NpaKTUYECKUX 3aHITUN Th
(4acsr)
2 ceMecTp
1 ITP Nel Kunemaruka 0,22
1 [TP Ne2 JIluHamuKa MaTepUAIbHOM TOYKH 0,22
1 ITP Ne3 PaGota u sHeprus 0,22
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Tpynoémkoc

Ne TemaTnka NpaKTUYECKUX 3aHITUN Th
pazniena
(dacer)
1 ITP Ne4dMexanuka TBEpIOro Tela 0,22
1 ITP Ne5 PensTBUCTCKas MEXaHUKa 0,22
2 [TP Ne6 IlepBblii 3aKOH TEPMOJUHAMUKH. 0.22
TennoeMKoCTh ’
2 I1P Ne7 CraTtucTuueckue METOIbI B 0,22
MOJICKYJISIPHO-KMHETUIECKOM Teopuu. SIBIeHUS
nepeHoca
2 [TP Ne8 BTopoii 3aKOH TepMOIMHAMUKH. 0,22
Outponus. Kpyrossle rmponeccel
2 ITP No9 PeanpHbIe Ta3sl 0,24
Wtoro 3a 2 cemectp 2
3 cemecTp
3 ITPNe10 DnekTpocraTka
3 [TPNel1 ITpoBOAHUKH B 3JCKTPOCTATUICCKOM 0,28
noJie
3 ITPNe12 MarHuTHOE TI0JIe B BaKyyMe 0,28
3 [1PNe13 MarauTtHbIe CBOMCTBA BEIECTBA 0,28
3 [TPNe14 DnexTpoMarHuTHAS UHIYKITHS. 0,28
YpasHenust Makcseia
4 ITPNe15 Konebanus 0,28
4 [TPNe16 Bosnbl 0,28
5 [TPNel7 DiaeMeHTHI TeOMETPUIESCKON OTITHKH. 0,28
WNurepdepennus cBera
5 [TPNe18 udpaxkius cBera 0,28
5 [TPNe19 B3anmozeicTBHE IEKTPOMArHUTHBIX 0,28
BOJIH C BEIIECTBOM
6 [TPNe2() KBaHTOBasI Mpupo/1a U3ITydCHHUSI 0,28
6 ITPNe21 DnemMeHThI KBAaHTOBOW MEXaHUKH 0,28
7 ITPNo2?2 Teopust atToma BoJI0poia 0,28
7 ITPNo23 AtomHOE si71pO 0,36
Hroro 3a 3 cemectp 4
Htoro no quCIUAILIMHE 6

5.5 JlabopaTOopHBIi NPAKTHKYM
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Howmep
paszena

HanmMenoBanue mabopaTopHbIX paboT

Tpynoé
MKOCTh
(dachl)

2 ceMecTp

JIP NelTeopwust morpeninocren

0,22

JIP No2 (MccnenoBaTenbCKuil MeTo1, paboTa B MajbIxX
rpynmnax, auckyccusi)[Ipocreiimme u3mepeHust

0,22

JIP Ne3U3mepenue yckopeHusi CBOOOTHOTO MAJCHUS C
OMOIIBIO Tpubopa ATByAa

0,22

JIP Ne4(MccnenoBaTenbCckuii MeTO, paboTa B MaJIbIX
rpynnax, auckyccus) Onpezaenenue KodpuireHTa
BOCCTAHOBJICHUS U BPEMEHU COYJIAPEHUS YIIPYTUX
1apoB

0,22

JIP No5(MccnenoBaTenbCcKuii MeTO, pad0oTa B MaJIbIX
rpynnax, ruckyccus) OnpezelieHue IeHTpa Mace
(U3HUECKOro MasiTHUKA

0,22

JIP Ne6(HMccnenoBaTenbCcKuii MeTO, padoTa B MaJIbIX
rpymmnax, auckyccus) Onpezenenne MOMEHTa
WHEPIUU (PU3NMIECKOTO MasITHUKA

0,22

JIP Ne7 (MccnenoBarenbCKuil METOI, paboTa B MaJIbIX
rpymnmnax, quckyccus) OnpeaeneHue OTHOICHHS
TEITIOEMKOCTH Ia3a MpU HOCTOSIHHOM JIaBJIEHUU K
TEMJI0EMKOCTH rasa Ipu NOCTOSHHOM 00beME 110
merony Knemana-/le3opma

0,22

JIP Ne8(MccnenoBaTenbCckuit MeTO, paboTa B MaJIbIX
rpynnax, ruckyccus) OnpeselieHne TMHAMAYECKOM
BSI3KOCTH aBHAIIMOHHOI'O MacJia

0,22

JIP Ne9(UccnenoBaTenbckuii MeTo 1, paboTa B MajbIx
rpymnmnax, Auckyccus) Mzydenue cBOHCTB
MOBEPXHOCTH KUIAKOCTH

0,24

Ntoro 3a 2 cemectp

3 cemecTp

3

JIP Nel0 U3mepenue yaeapHOro COMpOTUBIICHUS
TPOBOJTHHUKA

0,28

JIP Nel1 Omnpenenenve ropu3oHTaIbHOM
COCTaBJISIONICH HANPSI’KEHHOCTH MarHUTHOTO TMOJIS
3eMiin

0,28

JIP Nel12 Onpenenenue kodddunrieHTa 3aTyxanus u
T0OpPOTHOCTH KOJIe0aTETLHON CUCTEMBI (DU3UIECKOTO
MasiTHUKA

0,28

JIP Nel13 HccnenoBaHue CBOMCTB CTOSTUNX
AJIEKTPOMArHUTHBIX BOJIH

0,28

JIP Nel4 Onpenenenue (hOKyCHOTO pacCTOSIHUS JTUH3bI

0,28
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Tpynoé

Howmep
paznena HanmMenoBanue 1abopaTopHBIX paboT MKOCTD
(dachl)
5 JIP Nel5 OmnpeneneHnue pacCTOSIHUSI MEXKTY LIEISIMU B 0,28
onbiTe FOHra
7 JIP Nel6 Onpenenenune sHEPTUN AUCCOIHAIIAH 0,32
JIBYXPOMOBOKHCJIOTO KaJIHSI
Wroro 3a 3 cemectp 2
HToro 1o nuCIUIUIMHE 4
5.6 CamocTosiTesibHasi padoTa
Homep Tpynoem
pasaeia Buael caMocToATENBHON paOOTHI KOCTb
JTACIUTLIAHBI (dacsr)
2 ceMecTp
N3yyenue TeopeTHyecKoro Marepuania.
1 CBs13b 3aKOHOB COXPaHEHUS C CUMMETPHUIMU 18,42
poCTpaHCTBa U BpemeHw [1,2].
18,42
H3ydeHnne TeopeTHuecKoro MmaTepuana.
JIBrxkeHHE B MOJIE€ HEHTPATbHON CHIIbI. 3AKOHBI
Kennepa. Kocmuueckue ckopoctu [1,2].
CamocrosiTenbHas padoTa Mo pelieHuro 3a1a4 [4] 18,42
[ToaroToBka k JabopaTopHbIM padoTam [1,2] 18,42
N3yuenune TeopeTHyecKoro Marepuania. 18,42
9 OTnUuuTeNhHBIE YePThl KPUCTATUTMUECKOTO COCTOSHUS.
Du3nYeCKre COCTOSTHUS KPUCTATUIMYECKUX PEIICTOK.
TemnoeMkocTh KpucTamuios. [1,6].
2 CamocrosiTesbHas paboTa 1o perieHuto 3a1ay [4] 18,42
2 [ToaroToBka k mabopaTopHbIM padoTam [1,6] 18,48
Uroro 3a 1 cemectp 129
3 cemecTp
N3yueHune TeopeTHIecKoro Marepuaia
3 ONEeKTpUYECKU TOK B MOJYNPOBOAHMKAxX. Jluog. 14,6
Tpanszuctop [1,3].
3 CamocrosTenpHas paboTa 110 pemenno 3anau [4] 14,6
3 [ToaroroBka K aabopaTopHbiM padoram [1,3] 14,6
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Howmep Tpynoem

pasziciia Buael caMocTosATENBHON pabOThI KOCTb
JTUCIUILTAHBI (dacer)
4 CamocTosTenpHas paboTa 110 PeIeHnIo 3a1a4 [4] 14,6
4 [ToaroroBka k JadopatopHbM padotam [1,2,3] 14,6
5 CamocrosiTesbHas paboTa 1o pelieHuto 3a1ay [4] 14,6
5 [ToaroroBka k 1ad00paTopHbIM padotam [1,7] 14,6
6 CamocTosTenpHas paboTa 110 PeIeHnIo 3a1a4 [4] 14,6
N3ydeHnne TeopeTHuecKoro MaTepuaa 14,6
7 Knaccudukaius d1eMEHTapHBIX dYacTUIl. JISNTOHBI.
Anponbl. Ksapku. IlepeHocunku QyHIaMEHTATBHBIX
B3aumMoeiicTeuii [1,8].
7 [Toaroroska K nadopaTopHsM padoram [1,8] 14,6
7 CamocTosTenbHas padoTa 1o pemenuro 3anad [4] 15
Hroro 3a 3 cemectp 161
HToro mo qUCHUILINHE 290

5.7 KypcoBoii npoexkT
KypcoBoii mpoeKT yueOHbIM MJIaHOM HE IPETyCMOTPEH.

6. YueOHO-MeTOAMYEeCKOE U MHPOPMALIHOHHOE 00ecneyeHne TUCITUTIUHBI

a) OCHOBHAs JUTEpaTypa:

1. Tpopumona, T. U. Kypc ¢usuku [Tekct]: yued. mocobue / T.M.Tpodumosa.-
M.:Akagemus, 2008.-558 c.- ISBN 978-5-7695-5782-8. KonmmuecTBo sx3emMIusipoB 50.
2. CuyxuH, /[.B. O0muii kypc ¢pusuku [Tekcr]: Yued. nocodue s By30B B 5-
1 T.T.1.Mexanuka./ J[.B. CuByxun- M.:OU3MATJIUT, 2010.-560c.- ISBN 978-
3.9221-0225-7. — Pexum nocryma: https://e.lanbook.com/book/2313. — 3arn. ¢
sKpaHa (nara oopamenus: 15.06.2018).

3. CuyxuH, /[[.B. O0muii kypc ¢pusuku [Tekcr]: Yued. nocodue s By30B B 5-
1 T.T.3.Onexrpuyectso./ J.B. CuByxun—M.:OU3MATIJIIUT, 2009.-656 c. —ISBN
978-5-9221-0673-3. — Pexum noctyma: https://e.lanbook.com/book/2317. — 3ari. ¢
sKkpaHa (mara obpamenus: 15.06.2018).

0) JOMOJIHUTENbHAS JTUTEpaTypa:

4. Bonbkenmreiin, B.C. Coopuuk 3agau mno of0meMmy Kypcy (U3HKH
[Texct]/B.C.Bonskenmreiin- C-I16:CnernuansHas nureparypa, 1997. — 328 c. —
ISBN 5-86457-033-8. KonuuecTBo sx3eMiuisipoB 80.
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5. detrnad, A.A. CnpaBo4HUK MO (HU3HKE AJI HHKEHEPOB U CTYACHTOB BY30B [TekcT]:
cripaBouHuK / A.A. letnad, b.M.SBopckuii.- M: Beicir.mk. 2002. — 718 ¢. — ISBN
978-5-488-01477-0. KonuaecTBO 2K3eMILISPOB 1.

1. CuByxun, JI.B. O6mmii kypc ¢pusukn [Tekcr]: Yueb. nocobue ajis By30B B 5-Tu
T.T.2. TepMouHaMuKa 51 MOJIEKYJIApHAasd ¢buzuka./ J.B. CuByxuH—
M.:®OU3MATIJIUT, 2006. —544c. ISBN 978-5-9221-0601-5. — Pexum moctymna:
https://e.lanbook.com/book/2316. — 3ari1. ¢ skpana (1ara ooparienus: 15.06.2018).

2. Cuyxun, JI.B. O6muii xypc ¢usuku [Tekct]: Yueb. mocoOue st By30B B 5-TH
1.T.IV Ontuka./ I.B. CuByxun— M.:OU3MATIJIUT, 2002.-792 c. . —ISBN 978-5-
9221-0228-1 . — Pexum noctyma: https://e.lanbook.com/book/2314. — 3arm. ¢
sKpaHa (nara oopamenus: 15.06.2018).

3. CuByxun, JI.B. O6muii kypc ¢usuku [Tekct]: Yueb. mocoOue it By30B B 5-TH
T.T.5.ATomMHas u anepHas ¢usuka./ [I.B. Cuyxun- M.:OMU3MATJIUT, 2002. —784
c. —ISBN 978-5-9221-0230-3. — Pexum noctymna: https://e.lanbook.com/book/2315.
— 3ar. ¢ ’kpana (nara oopamenus: 15.06.2018).

4. Ocenenuuk, H0.C.@uszuka.MoayJbHbIH Kypc (711 TEXHUYECKUX BY30B). Y4eOHOE
nocobue s OakajnaBpoB [DNeKTpoHHBIA pecypc]: yueOnuk st By3oB / FO.C.
Ocenenuuk, I1.1. Camoiinenko, T.H.Tounnuuna— OnekTpoH. nan. — M.: FOpaiir,
2019 — 526¢. —ISBN:978-5-9916-2719-1, 978-5-9692-1453-8 — Pexum
noctyna:https://biblio-online.ru/book/981CBDA0-1563-4065-9207-
DO60AAECABES/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov — 3ari. ¢ skpana.

B) TIEpEYCHb PECYpCOB HWH(POPMANMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTH
«HTepHeT»:
5. Matematikam.ru — ommallH KaJbKyJAATOPHl MO MaTeMaTHKE [DIEKTPOHHBIN
pecypc]/Pexxum  noctyna: http://matematikam.ru, cBoOoaHBIM (1maTta oOpaleHUs
01.12.2017).
6. y(X).ru — mocrpoenue rpadgukoB GyHKIHUNA OHIAWH [DIEKTPOHHBIN pecypc]/Pexum
noctyma: http://www.yotx.ru, cBoboaubIi (1ata oopamenus 01.12.2017).

') porpaMMHOe o0ecrieueHue (JIMIEH3MOHHOE U CBOOOIHO pacipocTpaHsieMoe),
0a3bl TaHHBIX, UH(POPMAITMOHHO-CIIPABOYHBIC U TTIOMCKOBBIE CUCTEMBI: |
7. DJIeKTPOHHO-0MOJIMOTeYHAs cHcTeMa u3AaTelbcTBa «JlaHb» [DIICKTPOHHBIN
pecypc] — Pexum nmocrtyna: http://e.lanbook.com/, cBoOOaHBIN (HaTa oOpaleHus:
01.12.2017).
8. DJ1eKTpOHHO-0MOIHoTeYHAst cucTemMa u3aareiaberBa «FOpaidT» [DaeKTpOoHHBIN
pecypc] — Pexum nocrtyna: https://biblio-online.ru, cBoOoaHbIN (HaTa 0oOpaleHUs:
01.12.2017).
9. MATHCAD-14 [IIporpammuoe obOecneuenue] - Jlunensus Ne2566427 ot 27
nekadbps 2010 roma.
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/. MaTepuaJIbHO-TEXHUYECKOE O0ecTevyeHue U CIUNINHbI

MatepuranbHO-TEXHUYECKOE 0OecTieyeHrE yueOHOro Mpoliecca BKIOYAET B
ceost:

- CHELMATIM3UPOBAHHBIE JTAOOPATOPHbIE MOMEIIEHNUs Kadeapbl PU3NKU
U XUMHH C COOTBETCTBYIOUIMM OOOpYZOBaHHMEM, MPUOOpaMH, J1abopaTOPHBIMU
YCTaHOBKaMH;

- MYJIBTUMEIUMHBIN POEKTOP U IKPaH;

— kommnbioTep (Microsoft Windows 7 Professional, Microsoft Windows
Office Standard 2007).

8. O0pa3zoBarte/ibHbIe M1 HH(POPMALMOHHBIE TEXHOJIOTHH

Jlexuus coCcTaBIsIET OCHOBY TEOPETHYECKOTO OOYUYEHHS B paMKaX JAMCIUILUIMHBI U
HalpaBj€Ha HAa CHCTEMATH3UPOBAHHOE W3JIO)KEHUE HAKOIUIEHHBIX W aKTyalbHBIX
Hay4YHbIX 3HAHHUU. JIEKIIUS UMEET 1IeJIbI0 PACKPBITh TEKYIIEE COCTOSHHE U 0003HAUNUTH
MEepPCHEKTUBBl IMporpecca B o0macTh u3ydaemMol auciuiuinHbel. Ha  nexuuun
KOHLICHTPUPYETCS BHHMaHHE OOYy4yaloIIMXCsi Ha HauOOJee CIIOXKHBIX M Y3JIOBBIX
BOIIPOCAX, CTUMYJIMPYETCA UX aKTHUBHAs IO3HABATEIIbHAS JEATEIbHOCTD.

BenymuM MeTogoM B JIEKIMH BBICTYNAE€T YCTHOE H3JIO0KEHHE Y4eOHOro
MaTepuasia, KOTOPBIA COINPOBOXKJIAETCS OJHOBPEMEHHOM JEMOHCTpALMEl ClailoB,
OpU HEOOXOAMMOCTH NPUBJIEKAIOTCS OTKpbIThIe HWHTEpHET-pecypchl, a Takke
JEMOHCTPALlMOHHBIE M HAaIJIAIHO-WUIIOCTPALMOHHBIE MaTepHUalibl U IPAKTUYECKHE
npumepbl. llens NpakTUYECKUX 3aHATUH — 3aKpENHUTh TEOPETHUYECKUE 3HAHUS,
HOJydYeHHble OOYy4YaloIMMHUCA Ha JIEKIUSIX M B peE3ylbTaTe CaMOCTOSITEIbHOTO
M3Y4YEHUs COOTBETCTBYIOLIMX TEM, a TaKXe MNPUOOPECTH MPAKTHUYECKUE HABBIKH.
[IpoBoMMbIE B pamMKax MPAaKTUYECKOrO 3aHATHUSI YCTHBIE OMPOCHl U JabOpaTOpHBIE
paboThI, peHIeHue 3a71a4 UMEIOT TPO(PEeCCHOHATbHYIO HAITPaBIECHHOCTD.

[IpakTuueckue 3aHATHS 1O JUCLHMIUIMHE  SBISIIOTCA  COCTaBJISIOIIUMHU
MPaKTUYECKON MOATOTOBKM OOYYArOUIMXCS, TaK KaK MpPeIyCMaTpPUBAIOT UX YYacTUE B
BBINIOJIHEHUM  OTIENBHBIX  DJIEMEHTOB  paboT, CBA3aHHBIX C  Oynyuiei
PO ECCUOHAIBHOM S TENbHOCTHIO.

Taxxe B KauecTBE 3JEMEHTAa NMPAKTHUECKON MOATOTOBKH MPHUMEHsETCS pa3doop
KOHKPETHOM  CHUTyallUH, MCIOJIb3yeMbI HA  NPAKTUYECKHUX  3aHATHAX U
3aKJIIOYAIOIIUICA B I[OCTAHOBKE IEpel CTYACHTaMU PAaCUETHBIX M CHUTYallMOHHBIX
3a/1a4 C LEJIbI0 JOCTMKEHUS TUIAaHUPYEMBIX PE3YJIbTATOB.

JlabopaTtopHasi paboTa - 3TO METOA OOYyYEHHS, TP KOTOPOM CTYACHTHI O]
PYKOBOJICTBOM IPENOAABATENS U 1O 3apaHEe HAMEUYEHHOMY IUIAHY IPOJIEIBIBAIOT
OMbITHI WA BBIIOJHSIOT ONpeeiIeHHbIC MPAKTUYECKHUE 3aJaHusl U B IIPOLIECCE UX
BOCIIPUHUMAIOT U OCMBICITUBAIOT HOBBIN yU€OHBI MaTepual.

CamocrosiTenbHass padoTa CTyJEHTa SIBISETCS COCTABHOM 4YacThio y4eOHOM
pabotel. Ee  ocHOBHOW  menbto  sBasieTcs  (QOpPMHpPOBAHHWE  HaBbIKA
CaMOCTOSTENILHOTO MPUOOPETEHUsI 3HAHUM 10 HEKOTOPHIM HE 0CO00 CIOKHBIM
BOIIPOCAM TEOPETHYECKOr0 Kypca, 3aKperyieHue U yriayOJeHue MOIyYeHHBIX
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3HaHWUW, CaMOCTOsITeNbHAs paboTa €O CIOPaBOYHUKAMH, NEPUOAMYECKUMU
U3JaHUSIMU U HAy4YHO-TIOMYJISIPHOM JIMTEPaTypol, B TOM YHCII€ HAXOJSAIIMMHUCS B
rJI00ANBHBIX KOMITBIOTEPHBIX ceTsax. CamocTrosiTenbHas pabdoTa MOApa3yMeBaeT
BBINOJIHEHHUE YUEOHBIX 3aJaHUM.

0. ®oH OLEHOYHBIX CPEACTB /JIsA NPOBeJeHHs] TEKYIIero KOHTPOJIsA
yCIEBAEMOCTH M TPOMEXKYTOYHOM AaTTeCTAIMH IO HTOraM OCBOEHHS
JTUCIHUILINHBI

YpoBeHb U KauecTBO 3HAHUI O0Yy4alOUIMXCS OIEHUBAETCS MO pe3ysbTaTaM
TEKYLIEro KOHTPOJIA YCIEBAEMOCTH M NPOMEXYTOYHOM aTTeCTallMd MO UTOraM
OCBOECHHUS JNUCIUIUIMHBI B BHUJIE dK3aMeHa (BO BTOPOM CEMECTpE) M 3K3ameHa (B
TPETHEM CEMECTPE).

Texymuii KOHTPOJIL BKJIIOYAeT B ce0si BXOJHOW KOHTPOJb, YCTHBIN OMPOC,
pelIeHus 3a7a4 U 3alIuTy JJabopaTOpHBIX paboT.

BXxogHOM KOHTpOJIb MNpEIHAa3HAYEH JMJISI BBISIBJICHUS YPOBHS MOATOTOBKHU
oOy4Jaronuxcsi, HEOOXOAMUMBIX JUISI OCBOCHUS JTUCITUTUTHHBI.

YCTHBI OnpOC NPOBOJUTCSA C LEIBIO KOHTPOJIS 3HAHMM TEOPETUYECKOIO
Marepualna, HW3JIaraéMoro Ha JIEKIMM W YCBOGHHOIO B PE3yJibTaTe
CaMOCTOSATENbHON pabOTHI.

Pemenne 3amad mpoBOOWTCA AJIE TPOBEPKH CIIOCOOHOCTH HMCHOJIB30BAThH
3aKOHBI (DMBHMKHM TPU AHAJIM3E YCIOBUSA M PEIICHHS 3alayd, a TaKXKe yMEHUs
MPUMEHSITh MaTEeMaTUYECKUE METO/IbI JJIsl OMUCAHUS (PUBHUUECKUX SBJICHUIA.

3ammra  jgabopatopHOil  pabOThl  MPOBOJAUTCS  JJISI  BBISBJICHUS
c(OPMUPOBAHHOCTU HABBIKOB JKCIUTyaTallud NOpuOOpPOB MU 00OpPYHOBAHUS H
npoBeneHuss (U3MUECKOTO0 JKCIIEPUMEHTa, a TakKe YMEHUS TPOBOIUTH
CTaTUCTUYECKYIO0 00pabOTKY Pe3ysIbTaTOB SKCIIEPUMEHTA.

Pacuetnbie 3amaun, CUTyallMIOHHBIE 3a7a4M, BBIMIOJIHEHHE JA0OPATOPHBIX
paboT HOCAT MPAKTUKO-OPUEHTUPOBAHHBIA XapakTep, HCIOIB3YIOTCS B paMKax
MIPAKTUYECKON TMOJTOTOBKH C IMENbI0 OIEHKA (OPMHUPOBAHUA, 3aKpEIICHUS,
Pa3BUTHS MPAKTUIECKUX HABBIKOB.

[TpoMexyTouHas arrectalusi IO UTOraM OCBOCHHMS TUCHMIUIMHBI IPOBOAUTCS
B BUJIE 9K3aMeHa BO 2-M U 3-M CEMECTpax.

DK3aMeH TO03BOJISIET OLICHUTh YPOBEHb OCBOCHMSI KOMIIETEHLIMA 3a BECh
NepuoJ U3YyUYCHUS] NUCIUIUIMHBI. BUIeT BKIIOYAEeT TEOPETUUYECKU BOMPOC U JIBa
NPAKTUYECKUX 3aJaHMs], MPEACTABISIONIMX COO0M pacuy€THYyl0 U CHUTYalMOHHYIO
3agady. K MOMEHTy ciaud sK3amMeHa JOJDKHBI OBITh OJIArONoJy4yHO MPOMICHBI
npeabiaynme GopMbl KOHTPOJISL.

9.1 basIbHO-pPeiTUHIOBasi OLIEHKA TEKYIIero KOHTPOJISl yCIeBAeMOCTH M
3HAHMI CTYAECHTOB MO IMCUMILINHE
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He mpumensercs.

9.2 Metoanyeckne peKOMEHIAMHU 110 POBEIEHUIO MPOIeAYPhI OLlEeHUBAHUS
3HAHMI, yMEHUI M HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XaPaAKTEePHU3YHOIIHX
Tanbl GOPMUPOBAHMA KOMITETECHLMIA

PacueTHble ¥ cUTyallMOHHBIE 3a/1a4K:

«3aYTEHO»: 3aJJaHUE€ BBINIOJHEHO MOJHOCTHIO, B COOTBETCTBUHU C MOCTaBJICHHBIMU
TpeOOBAHUAMU U CHIeTIaHbI HEOOXOUMBIC BBIBOIBI;

«HE 3a4TCHO»: B TOM Cllydae, €CJii OOyJaronIuiics HEe BBITOJHWI 3aJaHUs, WA
pe3yJbTaT BBHINOJHEHUS 3aJaHUsl HE COOTBETCTBYET MOCTABJICHHBIM TPEOOBAHUSIM, a B
3aIaHUsAX U (WJIK) OTBETaX UMEIOTCS CYIIECTBEHHBIE OIMOKHU.

JlaboparopHas paboTa:

«3a4yTeHoy»: jabopaTopHasi paboTa BBHINOJHEHA IMOJHOCTHIO, B COOTBETCTBUU C
MOCTABJICHHBIMU TPEOOBAHUSIMH U CJI€JIaHBI HEOOXOMMBIEC BHIBO/IBI;

«HE 3aYTE€HO»: B TOM cllydae, €clid OOy4YarolIMiiCsl HE BBIMOIHII TPeOOBaHMIA
nabopaTopHON paldOThl, WM pPe3yJbTaT BBHINOJHEHUS JIa0opaTOpHON pabOThI HE
COOTBETCTBYET MOCTaBJICHHBIM TPEOOBAHUSM, UMEIOTCSI CYIIIECTBEHHBIE OLTUOKHU.

VYCTHBII ONpPOC OLIEHUBAETCS CIEIYIONIUM 00pa3oM: pa3BEpPHYTHI OTBET
oOyuaroierocs JOJKEH NPEACTABIATh cobom CBSI3HBIN, JIOTUYECKHU
ITOCJIEA0BATEIBHBIN OTBET HA BONPOC. Kpurepnn oneHnBaHusA:

1) monHOTa ¥ IPaBUIILHOCTh OTBETA;

2) CTEIIeHb OCO3HAHHOCTH, TOHUMAaHHMSI H3YYCHHOTO;

3) s3p1KOBOC O(OPMIICHHE OTBETA.

OueHka «OTJIMYHO» CTABHUTCS, €CIM OOYYAIOIIMICS TMOJHO M3Jaraet maTepual
(oTBewaeT Ha BOMNPOC), JAa€T TMPABWIBHOE OINPEIEICHUE OCHOBHBIX TOHSITHUN;
oOHapy>KMBaeT TOHHMAHHE MaTepuaia, MOXKET OOOCHOBaThH CBOM CYXKJICHHS,
NPUMEHUTh 3HAHMS Ha TPAKTUKE, MPUBECTH HEOOXOIUMBIE MPUMEPHI HE TOJILKO W3
yueOHHMKa, HO W  CAaMOCTOSITEIBHO  COCTABJICHHBIC;  HM3JlaraetT  MaTepual
MOCJIEI0BATENBHO U MPABUIBLHO C TOUKHU 3PEHUSI HOPM JIMTEPATYPHOTO SI3bIKA.

OneHka  «XOpoOIIO»  CTaBUTCA, €Clid  OOy4YaroIIMiics  JaeT  OTBeET,
yIOBJIETBOPSIONIUN TeM € TpeOOBaHMUSIM, YTO W JUIS OLEHKH «OTJIMYHO», HO
nomyckaer 1-2 omuOKd, KOTOpbIE caM e UCIpaBiseT, U 1-2 Hegouera B
MOCJIEA0BATEILHOCTH U SI3BIKOBOM 0(OPMIICHUH M3JIaraeMoro.

OneHka «yAOBJIETBOPUTENBHO» CTAaBUTCA, €CIU O0ydarouuics OOHapyKUBaeT
3HaHWE W MOHMMAHHE OCHOBHBIX IMOJIOXKEHUH JaHHOW TEMbI, HO W3JIaraeT mMaTepuai
HETOJIHO Y JIOMYCKAeT HETOYHOCTH B ONpPEACTICHUU MOHATUN Wik (HOPMYIUPOBKE; HE
yMeeT J0CTaTOYHO IITyOOKO U J0Ka3aTeIbHO 00OCHOBATH CBOU CYXKJICHUS M MPUBECTH
CBOM TPHUMEpPHI; H3JIaraeT MaTrepuasl HEMOCIeAOBaTEILHO U JOMYCKaeT OIIUOKH B
SI3LIKOBOM O(DOPMIICHHH M371araeMoro.

OreHKa «HEYAOBIETBOPUTEIBHO» CTABUTCS, €CIIM O0yUYarOIUiics 0OHAPYKUBAET
HE3HaHWe OOJIbIIe YacTh COOTBETCTBYIOIIETO BOIPOCA, JOIMYCKAEeT OIUOKH B
bopMynMpOBKE OMpENeNeHU W MPaBUJl, UCKAXKAET MX CMBICH, OECHOPSAIOYHO U
HEYBEPEHHO H3J1araeT MaTepual.
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Ha mMoMeHT 3K3amMeHa CTYJEHT JOJKEH MOJYyYUTh «OTIMYHO», «XOPOIIO» WIIU
«YJOBJICTBOPUTEIBHO» 3a ydacThe B MO KpaitHeil Mepe B 50 % YCTHBIX OMPOCOB, «
«3a4TEHO» 32 BBINOJIHEHUE PACUETHBIX U CUTYAIIMOHHBIX 3a/1a4, JIJA0OpaTOPHBIX paboT
10 BCEM TeMaM, JJIsi KOTOPbIX OHU MIPETYCMOTPEHBI.

9.3 Tema KypcoBOro nNpoeKTa MO0 JUCHUIIUHE
KypcoBoii mpoeKkT yueOHbIM MIIaHOM HE PETYCMOTPEH.

9.4 KOHTpOJIl)HBIe BOINIPOCHI JIsT TIIPOBEACHHUSI BXOAHOI0 KOHTPOJIA
0CTATOYHBbIX 3HAHMH 110 oﬁecneanamlunM ANCHUIIVIMHAM

MaremaTtuka

1. JIuneitHO€ pocTpaHCTBO. JIMHEHHbBIE OTIepaTOPHI.

2. 'eomeTpuyeckue BeKTOpbl. CyMMa BEKTOPOB. Y MHOXKEHHS BEKTOpaA Ha YUCIIO.

3. CkansipHO€, BEKTOPHOE, CMEIIAHHOE MIPOU3BEACHUS BEKTOPOB. /[BOITHOE BEKTOPHOE
IIPOU3BENICHUE.

4. Cucrema nMHEMHBIX ypaBHeHuHU (Meton Kpamepa, meTon oOpaTHOM MaTpuilbl,
Meton ["aycca)

5. [Ipenen pynknuu. beckoneuyHo mMaibie GyHKUIUU.

6. Auddepenumpyemoie pynkuuu. [IponzBognas GyHKImu.

/. Heonmpenenenuplil uaTerpan. Metoasl uHTerpupoBanus. OnpeneneHHblii HHTerpan
(onpenenenue, popmyna HerotoHa-JIeiOHuU1Ia).

9.5 Onucanue noka3areJieil 1 KpUTepueB OLEHMBAHUS KOMIIETEHUMI Ha
Pa3IHYHBIX 3Tanax ux GopMupoBaHus, ONMCAHNE LKA OLIEHUBAHUS

Komnierenunu | Ilokaszarenu Kpurepun ouennBanus
OLICHUBAHUS
(MHIMKATOPHI
JOCTHKEHUS )
KOMIIETCHIIUI
I sTan
3Haer:
— OCHOBHBIE 3aKOHBI MaTeMaTUKH u
€CTECTBEHHBIX HAayK W TMOHMMaTh BaXXHOCTh WUX
W oo UCIIOJIb30BaHUs B npodeccruonanbHON
OIIK-10 N JIeSTEIbHOCTH;
omio — OCHOBHBIC TIOHATHUSI, TPUHIMUIBI, 3aKOHBI U
3aKOHOMEPHOCTH OOILed ¢ NPUKIAJAHOW TEOpUHU
CHUCTEM M MOHUMATh BaXXHOCTh MX HMCIIOJIb30BAaHUS B
po¢eCCUOHATILHON JIEATEIbHOCTH.
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Komnerenninu | IlokaszaTenu Kputepun onieHuBanus
OLICHUBAHHUS
(MHAUKATOPBI
JIOCTUKEHUS )
KOMIIETEHITU N
VmMmeer:
— HCI0JB30BaTh OCHOBHBIE 3aKOHBI MAaT€MAaTHKU
M €CTECTBECHHBIX HAyK, B TOM YHCJE IS PEIICHUS
poQeCCUOHATBHBIX 3aj1a4, MIPUMEHSTH
MIPOTpaMMHBIE CPECTBA
Il aTan
YmMmeer:.
— HCIIOJb30BaTh MOHSATHS, IPUHITUIIBI, 3aKOHBI
3aKOHOMEPHOCTH OOIeld W TMPUKITHON TEOpPHH
CHUCTEM I peIIeHus 3aaad MpodhecCHOHAIBHOM
JIeSITeJIbHOCTH.
OMK-11 T omxn Bnaneer:

} I/U_'[ZOHK“ — OCHOBHBIMH  METOJAaMM  MaTeMaTHKH H
€CTeCTBEHHBIX HAayK M  HCIOJIb30BaTh HX B
npo¢heCCUOHATIBHON JIEATEIbHOCTH;

— HaBBIKAMH TIPUMEHEHUS OCHOBHBIX 3aKOHOB
MaTeMaTUKd M €CTECTBECHHBIX HAyK IS PEIICHUS
npo¢heCCUOHANIBHBIX 3a]1a4.
95.1 Onucanue HIKaJ OLeHUBAHUS

[[Ixana orileHMBaHUs MIPU MPOBEACHUU TPOMEKYTOUHON aTTECTALIUU

«Omauuno» BBICTABIAETCS OO0y4yarolIEeMycsi, MOKa3aBIIEMY BCECTOPOHHHUE,
CUCTEMATU3UPOBAaHHbIE, TIIYOOKHE 3HAHHUS [0 PACCMaTPUBAEMOM KOMIETEHIMU U
YMEHHE YBEPEHHO TIPUMEHSTh HMX Ha TNPaKTUKE, CBOOOJHOE U TNPaBUILHOE
000CHOBaHME TMPUHATHIX pemeHnid. OTBe4yass Ha BOMNPOC, MOXET OBICTPO U
0€3011M00YHO MPOWJUTIOCTPUPOBATH OTBET COOCTBEHHBIMU MIpUMEpaMH.
OOyyaromuiicsi CaMOCTOSTENIbHO MPABUIILHO BBITIOJIHSET MPAKTUUECKUE 3aJJaHusl, 1aeT
000CHOBaHHYIO OLICHKY UTOT'aM CY>KJIEHUH.

«Xopowo» ebicTaBisieTcss 00ydaroleMycsi, €Clidi OH TBEpJO 3HAeT Marepual,
rPaMOTHO M, MO CYIIECTBY, U3JIaraeT €ro, yMeeT NMPUMEHSTh MOJyYeHHbIE 3HAHUS HA
MPAaKTUKE, HO JOMYCKAae€T B OTBETE WJIM B BBINOJHEHUHM MPAKTUYECKOTO 3aJIaHHS
HEKOTOpbIE HETOYHOCTH, XOPOUIIO BIJIAJIEET BCEM COJIEPKAHUEM, BUIUT B3aUMOCBSI3H.
OOyuaromuiics pernaeT MpakTHIeCKUE 3aJaHusl BEPHO.

«Yooenemeopumenvno»  BbICTaBIsIETCS  OOydYaromiemycsi,  IOKa3aBIIEMY
dbparMeHTapHbIi, pa3pO3HEHHBIH XapakTep 3HAHUMN, HEIOCTATOYHO MPaBUIbHBIC
(bopMyIMpPOBKU 0A30BBIX MOHATUN, HAPYLIEHUS JIOTMYECKOM MOCIEI0BATEILHOCTH B
U3JI0O)KEHUM TPOrPaMMHOTO0 MaTepualia, HO MpU HSTOM OH BIAJEET OCHOBHBIMU
3HAHUSAMHM B paMKax 3aJlaHHOM KOMIIETEHIIMH, HEOOXOJMMBIMHU IS JajJbHEUIIEro
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OoOy4eHHs] U MOXKET NPHUMEHSTh IMOJYYEHHbIE 3HAHHMS 1O 00pa3ly B CTaHIAPTHOU
cutyauuu. lIpakThueckue 3agaHus BBINOJHEHO HE MOJIHOCTBIO, WM COAEPIKATCS
HE3HAYUTEIbHBIE OIIMOKHU B CYXKJICHUU.

«HeyoosenemseopumenbHoy BBICTABISIETCST 00y4aloleMycsi, KOTOPbIi HE 3HAeT
OO0JIBIIIEH YaCTH OCHOBHOI'O COJIEPKaHUs Y4eOHOM MpOorpaMMbl TUCHUILIMHBI B paMKax
KOMITETEHIIUH, TIOMYCKAeT MPUHIMUIUAIbHBIE OMMUOKH B (POPMYIUPOBKAX OCHOBHBIX
NOHATUN TUCLHMIUIMHBI U TIPU BBIMOJHEHUH NPAKTUYECKUX 3aJaHUMN.

9.6 TunoBbIe KOHTPOJIbHBIC 3aJlaHUA NJIA IMIPOBECACHUS TCKYIIECI0 KOHTPOJIA U
HpOMeH(yTOqHOﬁ aTTeCTallui 110 uToram oﬁyqumI o ITMCHOMIIJIMHE

Tunosble pacueTHbIE 321241 1JI IPOBeIeHUS TEKYLIEr0o KOHTPOJIS
Pa3zgen 1. Mexanuka

biok 1 (2 gaca)
1. TlepByro MOJOBHHY CBOETO IMyTH aBTOMOOWJIb IBUTAJICS CO CKOPOCTHIO Vi = 80

KM/4, a BTOPYIO MOJIOBUHY MTYTH - CO CKOPOCTHIO Vo = 40 km/4. KakoBa cpenHss
CKOPOCTb V., ABUKEHUS aBTOMOOMIIA?

2. CamoJeT JIETUT OTHOCUTEIBLHO BO3/IyXa CO CKOPOCThIO Vo = 800 km/4. Betep
IyeT C 3aliajia Ha BOCTOK CO CKOPOCThIO U = 15 m/c. C Kakoil CKOPOCThIO V
camoJieT OyJIeT JBUTAThCsl OTHOCUTEIBHO 36MJIM U MO/ KAKUM YTJIOM? K
MepUANaHy HaJ0 JepKaTh Kypc, YTOOBI mepeMelleHre ObLI0: a) Ha 1oT; 0) Ha
CEBep; B) Ha 3araj; r) Ha BOCTOK?

3. Kamens Opocuiin BepTUKAJIBHO BBEpX Ha BHICOTY hg = 10M. Uepes kakoe Bpems t
OH ymajeT Ha 3emiit0? Ha kakyto BeICOTY h molHUMETCSI KaMeHb, eCln
HaYaJIbHYIO0 CKOPOCTh KAMHSI YBEJIMYUTH BJIBOE?

4. Touka IBMXXETCS 10 OKPYKHOCTH paguycoM R =2 cMm. 3aBUCUMOCTb TyTH OT
BpeMeHH naetcs ypasaenneM s = Ct°, rae C = 0,1 cv/c’. Haiitn HOpManbHOE
4, U TaHTCHI[MAJIbLHOE d; YCKOPEHHS TOUKU B MOMEHT, KOTJ1a TUHEWHAs
cKOpocTh Touku v = 0,3 m/c.

5. Haiitu pagnyc R Bpamaromierocs kojieca, €ciid U3BECTHO, YTO JIMHEHAs
CKOPOCTh V1 TOUKH, Jiexalel Ha 006ojie, B 2,5 paza 00Jibliie TUHEHHOU CKOPOCTU
V, TOYKH, JISKAIEH Ha PaCCTOSIHUU T = 5 ¢M OJIMKE K OCH KoJieca.

6. Komeco paaunycom R =5 cM Bpaiiaercs Tak, 4To 3aBUCUMOCTD yTJia IOBOPOTA
paauyca Kojeca OT BpEMEHHU JlaeTcsl ypaBHEHUEM P= A + Bt + Ct? + Dt3, rae D
=1 pa)1/03. Jlima Todek, JIexkamux Ha 000/1¢ Kojaeca, HAMTH W3MCHCHHUE
TaHT€HIMAILHOTO yCKopeHus Ad, 3a eIMHUILY BpEMEHHU.

brok 2 (2 gaca)
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/. Ha cnopTuBHBIX cocTs3aHUsX B JICHMHIpajie CIOPTCMEH TOJKHYI SIAPO HA
paccrosinue 1; = 16,2 M. Ha xakoe paccrosiaue |, moneTuT takoe e sapo B
TamkenTe mpu TOM ke HaYaJIbHOM CKOPOCTH U MPU TOM K€ yTJIe HAaKJIOHA €€ K
ropusonTy? VckopeHne cBoGoHOro magenns B Jlenuurpaze g1 = 9,819 m/c?, B
Tamkente g, = 9,801 m/c2.

8. C GamHu BeIcOTOM h = 25 M ropu30HTaNBEHO OPOIIIEH KaMEHb CO CKOPOCTBIO Vy =
15 M/c. Kakoe Bpems t kaMeHb OyneT B nBmwkeHnn? Ha kakom paccrossauu | oT
OCHOBaHMs OalllHU OH ymajeT Ha 3eMito? C Kakod CKOPOCThIO V OH YIaJIeT Ha
3emut0? Kakoi yroi cocTaBUT TPAEKTOPHS KAMHS C TOPU30HTOM B TOUKE €TI0
MaJICHUs Ha 3eMJTI0?

9. HeBecoMblii 070K YKPETUIEH B BEPIIMHE HAKIIOHHOM MIIOCKOCTH, COCTABIISIONIEH
¢ ropuszonToM yroia @ = 30° T'upu 1 1 2 ogquMHAKOBOM Macchl m; = M, = 39
COEIMHEHBI HUTHIO U NEPEKUHYTHI uepe3 Onok. Haiitu yckopenue a, ¢ Ko1ropbim
JBUKYTCS TUPH, U iy HaTspkeHust HUTH T. KoadduimenT tpenus rupu 2 o
HAKJIOHHYIO miockocTh k = 0,1.

10.Teno cKOIB3UT MO HAKIIOHHOM TIOCKOCTHU, COCTABIISIONICH ¢ TOPH30HTOM YTOJI
a = 45°. 3aBuCHMOCTb IIPOMIEHHOTO YT S OT BPEMEHH t IAETCS YPaBHEHHEM
s = Ct%, e C = 1,73 m/c®. Haittn K03 bUIMEHT TPEHNUS K TeJa O IIOCKOCTb.

11.CamoneT nogHMMaeTcsa U Ha BeicoTe h = 5 kM gocturaer ckopoctu v = 360
KkMm/4. Bo ckombko pa3 pabota Aj, coBepiiaeMasi mpu o beMe MPOTUB CUJIbI
TSXKECTH, O0JIbIIE pabOThl Ay, HIYIIEH HA YBETUUEHUE CKOPOCTU camoiiera’?

12.Teno nexuUT Ha HAKJIOHHOM MJIOCKOCTH, COCTABIISIFOIIEH ¢ TOPU30HTOM YT O
a = 47 TIpu kakoM npeaeapbHOM Ko PUIUEHTE TPEHUS K TEIO0 HAYHET
CKOJIB3UTH M0 HAKJIOHHOU MI0CKOCTH? C KaKMM YCKOPEHHEM & OyJeT CKOJIb3UTh
TEJIO 110 IIOCKOCTH, eciau Kodpunuent tpenus K = 0,03 ? Kakoe Bpems t
noTpeOyeTcs A MPOXOXKICHUS NP ITUX ycioBUsIX yTH s = 100M? Kakyro
CKOPOCTb V OYJET UMETh TEJIO B KOHLE MyTH?

13.Ms1y, netsiuii co CKOpPOCThIO Vi = 15 M/c, oTOpachiBaeTCs yaapoM pakeTKH B
MIPOTUBOIOJIOKHOM HAIPaBJIEHUHU CO CKOPOCThIO Vo = 20 M/c. HaliTu usmeHnenue

uMIyabca MAV Msua, eciii U3BECTHO, YTO U3MEHEHHE €0 KUHETHIECKON
sueprun? W = 8,75 JIx.

broxk 3 (3 gaca)
14.Ha aBTroMmo0usib Maccoit M = 1 T Bo BpeMsi ABUKEHUS JEHUCTBYET CHJIa TPEHUS

Frp, paBHas 0,1 melicTByromei Ha Hero cuie TsukecTr Myg. Kakyro maccy m

OeH3MHa pacXoayeT ABUTaTEIh aBTOMOOUJIS HA TO, UTOOBI Ha myTH s = 0,5 kM

YBEJIMYHUTH CKOPOCTH OT Vi = 10 kM/4 110 v, = 40 kxm/u? K. 1. nBurarens

n = 0,2, ynenbnas Terora cropanus 6ensuna q = 46 MLx/kr.
15.YenoBek, CTOSTIMI Ha HETIOABUKHOM TENIekKKE, OpOCaeT B TOPU3OHTATIHLHOM

HamnpaBJIeHMH KaMeHb Maccot m = 2 kr. TeJexxka ¢ 4eJIOBEKOM MOKaTUIach
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Ha3aJl, ¥ B IEPBBI MOMEHT OpocaHus ee ckopocTh Obuia v = 0,1 m/c. Macca
Tenexku ¢ yenoBekoM M = 100 kr. HailTu KWHETHYECKYIO SPHEPTUIO
W, 6porieHHoro kamus uepes Bpems t = 0,5 ¢ mociie Hayana JBUKEHUS.

16.JlepeBIHHBIM MOJIOTKOM, Macca KoToporo m; = 0,5 Kr, yaapsioT o
HEMOJIBIXKHYIO CTeHKY. CKOpPOCTh MOJIOTKA B MOMEHT yaapa vy = 1 M/c. Cuuras
K03 (QUIIMEHT BOCCTAaHOBIIEHUS TIPH YJape MOJIOTKa 0 cTeHKy k = 0,5, Hailtu
KOJMUYECTBO TeIIOTH Q, BeinenuBIieecs rnpu yaape. (Kosddunuentom
BOCCTAHOBJICHHS MaTepurasa Tejaa Ha3blBalOT OTHOIIEHUE CKOPOCTH MOCIIE yaapa
K €ro CKOPOCTH 0 yJapa.)

17.I'py3 maccoit m = 1 Kr, HOJIBEICHHBI HA HEBECOMOM CTepkHE AynHOM | = 0,5
M, COBepIaeT KoieOaHus B BEpTUKAIbHOM MockocTH. [Ipu kakom yriie
OTKJIOHEHHA? CTEPKHS OT BEPTUKAIA KMHETHYECKAsl SHEPTUS IPy3a B €T0
HIDKHEM ToJioxkeHnu W = 2,45 J)? Bo CKOJIBKO pa3 npu TaKoM yrJie
OTKJIOHEHHUS CHUJIAa HATSOHKEHUS CTEepKHs 11 B HUKHEM MOJIOKEHUH OO0JIbILE CHUITBI
HATSDKEHUS CTEPKHA T, B BEpXHEM MOJIOKEHUN?

18.1lodep aBTOMOOUIIS, MMEIOIIETO Maccy m = 1 T, HAUMHAET TOPMO3UTH Ha
PacCTOSHUM S = 25 M OT NPEISTCTBUS Ha Aopore. Cuia TpeHUs B TOPMO3HBIX
KoJoakax asromoonns Fy, = 3,84 xH. [Ipu xakoii mpenensHON CKOPOCTH V
JIBMKEHUSI aBTOMOOMITb YCTIEET OCTAaHOBUTHLCSA Tepe] npensarcteuem? Tpenuem
KOJIeC 0 OPOTY MpeHeOpeyb.

broxk 4 (2 gaca)

19.T'upbka, npuBsi3aHHas K HUTH AiuHOM 1 = 30 cM, OonKchIBaeT B TOPU30HTAILHOM
IIJIOCKOCTH OKPYHOCTh pagnycoM R = 15 cM. C kakoil 4acTOTOM n Bpaliaercs
rupbka?

20.Ha aBToM00mIIb Maccoit m = 1 T BO Bpemsi IBUKEHUS JICUCTBYET CUJia TPEHHUS
Frp , paBHas 0,1 neiicTByromel Ha HEro cuIIbl TshkecTH mg . Halitu cury Tarm F,
pa3BUBAEMYyIO0 MOTOPOM aBTOMOOWIISA, €CJIM aBTOMOOMITb IBUKETCSI C
MOCTOSIHHOM CKOPOCTBIO: @) B TOPY € YKJIOHOM | M Ha Kaxkzble 25 M myTu; 0)
MOJI TOPY C TEM K€ YKIOHOM.

21.Ha kaxoit BeicoTe h OT TOBEPXHOCTH 3€MJIM YCKOPEHHE CBOOOHOTO TMaICHUS
On = 1 m/ CZ?

22.MaxoBHK, MOMEHT HHEPIMH KOTOPOro J = 63,6 KreM® BPaIaeTcs ¢ yrioBoil
ckopocteiow = 31,4 pan/c. Haiitu MOMEHT crl TOPMOKEHUS M, 1o
JNEUCTBUEM KOTOPOI'0 MaXOBUK

23.Manp4uK KaTuT 00pyd 1O TOPU3OHTATHHON IOPOTE CO CKOPOCTHIO V = 7,2 KM/,
Ha xakoe paccTosiHre S MOKET BKAaTHThCS 00pyd Ha TOPKY 3a CUET €ro
KMHETUYEeCKoM 3Heprun? YKiIoH ropku paBeH 10 m Ha kaxasie 100 M myTH.

24 Mennsriii map paguycom R = 10 cM BparaeTcs ¢ 4actoToit n = 2 06/c BOKpYT
ocH, IpoxosIIeit yepes ero neHTp. Kakyro padboTy A Hago0 COBEPIIUTH, YUTOOBI
YBEJIMYUTH YTIIOBYIO CKOPOCTH ) BpaIlleHUs I1apa BIBoe?
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brok 5 (2 gaca)
25.111ap maccoit m = 1 kr kaTuTcs 0€3 CKOJIBKEHUS, yIapseTCs O CTCHKY U

oTKaThIBaeTcs oT Hee. CKOpOCTH 11apa 70 yaapa o cTeHKy v = 10 cM/c, mocne
ynapa u = 8 cM/c. Haiiti konmdecTBo TerioTsl Q, BEICTUBIIICECS TP yAape
rapa o CTCHKY.

26.BenTmistop Bpamaercs ¢ yactoroi n = 900 06/muH, [locne BeIKTIOUEHUS

BEHTUJISITOP, BpallasiCh paBHO3aMEJJICHHO, CeJall 10 OCTaHOBKU N = 75 00.
Pabora cun topmoxkenust A = 44,4 JIx. HaliTu MOMEHT UHEPIIUU J BEHTUIISTOpA
YU MOMEHT CHJI TOpMOKeHUs1 M.

27 .Kapangam gymmHoi 1 = 15 cM, 1mocTaBlIeHHBIM BEPTUKAJIBHO, M1aJ1aeT Ha CTOJ.

Kakyto yrioByro cKkopocTh & ¥ JIMHEHHYIO CKOPOCTh V OYJIeT UMETh B KOHIIE
NaJICHUs CepeINHa U BEPXHUI KOHEIl KapaHaaa?

28.T'opuzonTanbpHas miaTdopma maccoit m = 80 kr u pagumycom R = 1 M Bpamaercs

¢ yactotoil n; = 20 06/MuH. B 1eHTpe naatgopmMbl CTOUT YEJIOBEK U AEPKUT B
paccTaBiIeHHBIX pyKax rupu. C Kakoi 4acTOTO# ny OyJeT Bpalarbes
maTgopma, eCiau YeI0BEK, OIYCTUB PYKU, YMEHBIIUT CBOM MOMEHT UHEPLUU OT
J1=2.94 510 J, = 0,98 krem*? Cuntath mIaTGopMy OTHOPOIHBIM JAHCKOM.

29.0O1HOPOIHBIN CTEPKEHB JTMHOM | = 85 ¢M mo/IBEIIIeH Ha TOPHU30HTATILHOM OCH,

IPOXOIAILIEH Yepe3 BEpXHUN KOHel cTepkHsl. Kakyro cKopocTh vV HaJ0
COOOUINTH HM>)KHEMY KOHILY CTEPKHS, YTOOBI OH CZENIaJl OJIHBII 000POT BOKPYT
ocu?

Pasznes 2. MousekyasipHas pu3nKa 1 TEPMOAUHAMHMKA
biok 1 (2 gaca)

1.

Kakum nomxeH ObITh HaUMEHbIIIEH 00beM V OalljioHa, BMEIIAIOIIET0 Maccy m =
6,4 Kr KMUCIOpOAa, €CIIM €r0 CTEHKHU npu Temmepatype t = 20° C BplIepKUBaIOT
napyienue p = 15,7 MIIa?

[TocepenrHe 0TKaYaHHOTO M 3aMassHHOTO ¢ 00X KOHIIOB KaluJuIsIpa,
PaCIoJIOKEHHOTO TOPU30HTAIBHO, HAXOAUTCS CTOJOUK PTYTH JinHOM | = 20 cwM.
Ecnu xanusuisip mocTaBUTh BEPTUKAIBHO, TO CTOJIOUK PTYTH MEPEMECTUTCS Ha
Al = 10 cm. JTo kakoro gaBieHust po ObUT OTKauaH Kanuuisp? Jiuna
kamwuisipa L =1 m.

Haittu miotHocTs ? Bogopoaa npu temmneparype t = 10° C u naBinenuu p = 97,3
kl]a.

B 3akpsiToM cocyae oobemoMm V = 1 M HaXOIHUTCS Macca my = 1,6 Kr
Kuciopoaa u macca mp, = 0,9 kr Boabl. HaliTu aBieHue p B cocye npu
temmneparype t = 500° C, 3Has, yTo npu 3TOM TeMIiepaTtype BCs Boaa
npeBpaniaeTcs B map.

B cocyne Haxoautcs yriekucibii ras. [Ipu HekoTopoi TeMiiepaTtype CTENEeHb
JTUCCOLIMAIIMKI MOJIEKYJ YTJIEKHCIIOr0 ra3a Ha KMCJIOPO/ U OKUCh yriiepojaa
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a = 0,25 . Bo ckonbko pa3 naBieHue B COCy e IIPU dTHX YCIOBUAX OyIeT
00JIbIIIE TOTO JABJICHHUS, KOTOPOE UMEIIO ObI MECTO, €CJIU Obl MOJICKYJIBI
YTIIEKUCIIOTO ra3a He ObLIH AUCCOIMUPOBAHbI?

biok 2 (2 gaca)

6. HaiiTu oTHOIIEHNE CpEeTHUX KBAJPATUUYHBIX CKOPOCTEH MOJIEKYJ reus U a30Ta
P OJJMHAKOBBIX TEMIIEpaTypax.

/. Kakyro Maccy m yrieKkHucioro ra3a MOKHO HarpeTh IpH p = const oT
temmneparypsl t; = 20° C go t, = 100° C xkonuuectBoM TemioTel Q = 222 JIx? Ha
CKOJIBKO IIPH 3TOM U3MEHUTCS KUHETUYECKAsk SHEPTHSI OJHOM MOJIEKYJIbI?

8. Jlnsa HarpeBanus HekoTopoil Maccel raza Ha Aty = 50° Cmpu p = const
HEO0XO0JIMMO 3aTPaTUTh KOIU4YecTBO TernoThl Q1 = 670 JIk. Ecnu 3Ty ke maccy
raza oxyaauth Ha At; = 100° Cupu V = const, TO BbIAEISIETCS KOTHYECTBO
teroTel Q; = 1005 Ik. Kakoe uncio creneHeit cBo00AbI 1 UMEIOT MOJIEKYITBI
3TOro rasa?

9. Ha xakoii BeicoTe h qaBieHue Bo3ayxa coctaBisieT 75% OT JaBlieHUs Ha ypPOBHE
Mops? Temneparypy BO3yXa CUMTATh NOCTOSIHHOM U paBHOM t = 0° C.

10.Haiiti mnoTHOCTH 2 BO3AyXa: a) y MOBEpXHOCTU 3emiin; 0) Ha BeicoTe h =4 kM
OT MOBEPXHOCTH 3eMin. TeMrneparypy BO3yXa CUMTATh IOCTOSIHHOM M PaBHOM t
= 0° C. [JaBneHue Bo3ayxa y moBepxHocTH 3emiu po = 100 kI1a.

bnok 3 (2 gaca)

11.Haiitu cpennioo JuHy cBo6oaHoro npobera {A) Monekyn yriekucioro rasa
npu temmeparype t = 100° Cu gapnenuu p = 13,3 I1a. JluameTp MoJIeKy
yrinekucaoro raza d = 0,32 Hm.

12.HaiiTu cpeaHee YMCII0 CTOIKHOBEHUI (V) B eIMHUIlYy BpEMEHH MOJIEKYII
yriekucioro raza npu remmneparype t = 100° C ecnu cpennss muna
cBoGoHOrO Ipodera {A)= 870 MkM.

13.B0 CKOJIBEKO pa3 YMEHBIIHUTCS YUCIIO CTOJIKHOBEHUA (V) B € IMHUIy BpEMEHH
MOJIEKYJT IByXaTOMHOTO Ta3a, €clid 00beM raza afuadaTU4eCKu YBEIUYUTh B 2
paza?

14.HaiiTu Maccy m a3oTa, IpoIeamnero BeiaeAcTere 1uddy3un yepes iomaaky S
= 0,01 M° 3a Bpemsi t = 10 ¢, eci IPafgHeHT IIOCKOCTH B HAMIPABIICHHH,
nepreHuKyIsSpHOM K miomanke, Ap /Ax = 1,26 kr/m*. Temneparypa azora t
= 27° C. Cpennss JuiMHa cBOOOIHOTO 1podera Mosekyn azora (4} = 10 MKM.

15.Kaxoit HanboIbIIe CKOPOCTH V MOKET TIOCTHYb JTOKIeBast Karis AuameTpoM D
= 0,3 mm? JlnameTp Mostekys Bo3ayxa 0= 0,3am. Temneparypa Bo3zayxa t = 0°C.
Cuurath, 4TO I TOKICBOW Karuiy CripaBeyTuB 3akoH CToKca.

biok 4 (2 gaca)
16.Macca m = 10,5 r a30Ta U30Te€pMUUECKHU pacIIupsieTcs oT oobema Vi =21 110

oobema V, =511. Haititu usmenenue AS SHTPOIMH TIPH 3TOM IIPOIIeCcCe.
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17. Haiitu uzmeHenue AS 3HTpONUU NIPU MEPEX0JIe MACChl M=8T KUCIOpOoAa OT
oowvema V=101 npu Temneparype t;=80°C k o0bemy V,=401 npu Temmnepatype
t,=300°C.

18. Haiitu usmenenue AS sHTponuU mpH npeBpaieHud maccbl m = 10  apaa (t = -
20 °C) B map (t; = 100 °C).

19. B cocyne oobemom V = 10 i1 HaxoauTcsa macca m = (0,25 kr a3orta npu
temriepatype t = 27° C. Kakyto 4acTb 1aBJIeHHs ra3a COCTaBISIET JaBJICHUE,
00yCIJIOBIIEHHOE CHJIaMH B3auMojieicTBUs Mojiekyn? Kakyro yacts oObeMa
COCYJ1a COCTaBJISIET COOCTBEHHBI 00bEM MOJIEKYJT?

20.Kommuectso v = 0,5 KMOJIb HekoTOpOro rasa sanuMaer oobem Vi = 1 v°. TIpu
pacIIHpeHuH ra3a 10 oobeMa Vo, = 1,2 M° Gbliia coBepIIeHa paboTa MPOTHB CHIT
B3aUMO/JICUCTBUS MOJIeKyT A = 5,684 kJ>x. HailTu mocTostHHYIO a, BXOASIIYIO B
ypaBHeHue Ban-nep-Baainbca.

Pa3znen 3. DieKkTpoaAMHAMMKA

biok 1 (2 gaca)

1. Kakoii MUHUMAaJIbHBIN 3apsi]]  HYy>KHO 3aKpEeNUTh B HUKHEHN Touke chepruyeckon
MOJIOCTH paauyca R, 4ToObI B 10JIe TSHKECTH HEOOJIBIION IapUK MacChl m U
3apsana Q HaXOIUJICS B BEPXHEUW TOUKE MOJIOCTH B MOJIOXKEHUH YCTONYMBOIO
paBHOBECHUSA?

2. Hapuc. 1 44 — 3apsxeHHast 0eCKOHEUHAs TII0OCKOCTh
U B — OJHOMMEHHO 3apsOKEHHBIN 1mapuk ¢ maccoi m = 0,4
MT ¥ 3apanoM ( = 667 nKn. Cuta HaTsKEHUST HUTH, Ha
KOoTOpou BucHut mapuk, ' = 0,49 mH. Haiitu
MOBEPXHOCTHYIO MJIOTHOCTH 3apsifia ¢ Ha IUNIOCKOCTU AA.

NOONVNONRNOUNNNNN SN Y

3. HaiiTu Hanmps»KeHHOCTD IO M TMTOTEHIIUA BO BCEM IIPOCTPAHCTBE TOHKOU
chepsl paanyca R, paBHOMEpHO 3apsKEHHOMN 710 3apsiaa (.

4. Illap panuycom R paBHOMEPHO 3apsHKeH ¢ 00BEMHOM TUIOTHOCTHIO 3apsia p.
Brruucnure pacnpeneneHue noTeHIana BHyTPU U BHE 11apa. 3a HyJIeBOU
YPOBEHb OTCUETA MOTEHIIUAJIA IPUHITH OECKOHEUYHOCTb.

5. beckoHeuHas IOCKOCTH 3apsyKeHa C MOBEPXHOCTHOM MJIOTHOCTHIO O. Hailtu
HaMpsH>KEHHOCTh M MTOTEHIUAN JIEKTPUYECKOTO TOJIsl HA pACCTOSIHUM I' OT
IJIOCKOCTH.

brok 2 (2 gaca)
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6. beckoHeuHO NIMHHBIN TOHKUN MTPOBOAHUK PABHOMEPHO 3apsiKEH C JIMHEHHON
miotHocThIO 10-9 Ki/cm. Halitu Hanpsok€HHOCTE M TOTEHITHAT JIEKTPUUYECKOTO
10JIs1 Ha paccTossHuu r=10 cM OT npoBoJa.

7. BeckoHeuHas MIIMHAPUYECKAs TIOBEPXHOCTD C paanycoM R 3apsukena ¢
ITIOBEPXHOCTHOM IVIOTHOCTBIOO. HalTh Hanpsi>KEHHOCTD Y IMTOTEHLIAAIT
3JIEKTPUYECKOTO T10J1st B Toukax I' < R m r > R,

8. Haiitu 31eKTpoeMKOCTb MJIOCKOTO KOHIAEHCATOPA.

9. Haiitu 351€KTPOEMKOCTh HUIMHIPUUECKOTO KOHIEHCATOpa.

10.Haiitu 31€KTpoeMKOCTb CPepUUECKOro KOHAEH caTopa.

11.HaiiTu 371€KTpOEeMKOCTh YEAUHEHHOTO IIPOBOIAILETO 111apa.

biok 3 (2 gaca)
12.HaiiTi I0THOCTH SHEPTUU DIEKTPHUUECKOTO MOJIS B TUIOCKOM KOHJIEHCATOPE.
13.271eKTpoH, MPO/Is B IUIOCKOM KOHJIEHCATOPE MyTh OT OJHOM MIACTHHBI 10
apyroi, mpuobpeTaeT ckopocTh V = 106 m/c. PaccTostane Mexmy
wiactuHamu d = 5,3 M. Haiitu pasHocTh moteHImanoB U MexTy TIacTHHAMH,
HaIpPSHKEHHOCTD £ 3J€KTPUYECKOro MOJIsI BHYTPU KOHAEHCATOPA U
IOBEPXHOCTHYIO IUNIOTHOCTB 3apsiia ¢ Ha IUIACTHHAX.
14.]IBa napayijiesbHO COEMHEHHBIX IEMEHTA C
omunakoBeiMu DJIC €4 = &, = 2 B u BHyTpeHHnMU

o

—t—

conpotuBiaeHusIMH 1 =1 Om u 2 = 1,5 Om, 3aMKHYTHI Ha L
BHeIIHee conportupienne R = 1,4 Om. Haiitu Tok B %
Ka)kJIOM U3 3JICMCHTOB ¥ BO BCCH IICTIH. R

15.HaliTu MHIYKIMIO MarHUTHOTO TIOJISt HA PACCTOSHUU D 0T OECKOHEYHOTOo
MPSIMOJIMHEHHOTO TIPOBOIHUKA C TOKOM 1.
16.HaliiTu MHIYKI[MIO MarHUTHOTO TIOJIS B IIEHTPE KPYrOBOIO BUTKA C TOKOM L.

bnok 4 (2 gaca)

17.13 npoBosioku niuHOM £ = 1 M cnenana kBajapaTtHas pamka. [lo pamke Teuer
ok | = 10 A. Haiitu HanpsbkeHHOCTh H MarHUTHOTO MOJIS B IIEHTPE PAMKH.

18.HaiiTi HanpsHKEHHOCTh MArHUTHOTO TI0JIs BHYTpH Topouzaa ¢ Tokom L. Huciio
BUTKOB B ToponzeN.

19.B onHOpOoAHOM MarHuTHOM ToJie ¢ uHaykiuen B = 0,5 Tn npmwkercs
paBHOMEpHO MpoBoAHUK aiuHoN (= 10 cm. ITo mpoBogHUKY TeueT Tok | =2 A.
CkopocTh ABMKEHUS TPOBOAHUKA V = 20 cM/C ¥ HampaBJieHa NEPIEHAUKYIISIPHO
K HaImpaBJICHUIO MarHUTHOTO ToJist. Haiitu paboty A mepeMenieHrs mpoBOTHUKA
3a Bpems t = 10 ¢ u MontHOCTH P, 3aTpayeHHyI0 Ha 3TO nepemMelenue. Halitu
MHIYLHMPOBaHHYIO B mpoBoaHuke D/[C.

20.HaiitTn HHIYKTUBHOCTH TOHKOTO CoJieHOMIa. VI3BEeCTHBI: 1 — YUCJIO BUTKOB HA
eIMHUIY JUIMHEI COJEHOUa, V — 00beM COJIEHOMA.
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21.HaiiTi mI0THOCTh SHEPTUU MAarHUTHOTO TOJISI BHYTpH cosieHonna. Cunrarhb

COJCHON I TOHKHM U OECKOHEYHO AJIMHHBIM, a I10JIC BHYTPHU OAHOPOAHBIM.

Pa3znen 4. Dusuka Koj1e0aHUH U BOJIH

biok 1(2 gaca)

1.

3.

Hanwcars ypaBHEHHE TAPMOHMYECKOTO KOJIE0ATEIBHOIO IBHKEHHS C
aMIuTyaou A =5 cwm, eciu 3a Bpemsi t = 1 muH coBepiaercs 150 konebanuii u
HayanbHas (asa konebanuii @ = /4. Haueptuth rpaduk 5TOro ABMXKEHMUSI.

. AMIUIMTY1a rapMOHUYECKOro Kojebanuss A = 5 cm, nepuon T =4 c. Halitu

MaKCUMAaJIbHYIO CKOPOCTD Vinax KOJEOIIOMIECHCS TOYKY U €€ MaKCUMAaJIbHOE
YCKOPEHHUE Ayy.

JuddepennnanbHoe ypaBHEHHE BHIHYKICHHBIX KOJIEOAHUN TTPY>KUHHOTO
MasTHUKA, MPOUCXOAIINX BIOJIb ocu OX, nMeeT BUL

d?x

+2 dx+ 2 IF(_t)
— —+ WX = — :
Bdt 0 m X

dt?

Ha masTHUK feiicTByeT nepuoandeckas cuna Fy, = Fycos{lt ¢ nukimmueckoii
vacroroii {). Haiitn ammumnTyny A u HavansHyro a3y @y YCTaHOBHBIIMXCS
BBIHY’KJICHHBIX KOJIEOaHUI MasiTHUKA

X = A cos(Qt + ;).

4.

(@]

[Ipu momoru 3x010Ta U3Mepsiach ryonHa Mmopsi. Kakosa Obuta riyOuHa Mops,
€CJIM POMEKYTOK BPEMEHH MEKy BOSHUKHOBEHHEM 3BYKa U €TI0 MPUEMOM
okasancs paBubiM I = 2,5 ¢? Cxxmxaemocts Bogpl f = 4,6 - 10712 [Ta™ %,
MJIOTHOCTh MOpPCKOM Bobl 1,03 10° kr/™°.

. Haitu ckopocTh ¢ pacnpocTpaHeHus 3ByKa B MEJIU.
. KonebarenbHbIit KOHTYp COCTOUT U3 KOHJIeHcaTopa eMKocThio C =25 HD u

KaTYIIKU ¢ UHAYKTUBHOCTHIO L = 1,015 T'H. O0KJ1aiku KOHJIEHCATOPa UMEIOT
3apsin q = 2,5 mxKn. Hanucats ypaBHeHUE (C UUCIOBBIMU KOI(DDUITUEHTAMH )
M3MEHEHUS pa3HOCTH noTeHuuanoB U Ha 00KkIagKax KOHAeHcaTopa U Toka [ B
uenu. HaliTu pasHocTh MOTEHIIMAIOB Ha OOKJIaKax KOHAEHCATOpa U TOK B LIENH
B MoMeHThI Bpemenu T/8, T/4 u T/2. Iloctpouts rpaduku 3TUX 3aBUCUMOCTEN B
npenesax OJHOro nepuoja.

. KonebarenbHbIit KOHTYp COCTOUT M3 KOHJIEHCAaTopa eMKOCThIo C = 2,22 HO u

Karymku JuymHou 1 = 20 cM u3 meaHou mpoBosioku guametpom d = 0,5 mwm.
Haiitu norapudmudeckuii nekpeMeHT 3aryxaHusi N koieOaHui.

Pasznea 5. BoanoBasi onTuka

bnoxk 1 (2 yaca)
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1. B ompite FOHra otBepcTHs 0cBenaInch MOHOXPOMATUYECKUM CBETOM (A=
600uM). PacctostHue mexay orBepctusiMu d = 1 MM, pacCcTOsSIHHE OT OTBEPCTUIM
1o 3kpana L = 3 M. HaliTu oj0keHue TpeX MePBBIX CBETIIBIX MOJIOC.

2. B omnbite ¢ 3epkasiaMmu OpeHesst pacCTOSTHUE MEXKITY MHUMBIMU U300pa>KEHUSAMHU
ucroynuka csera d = 0,5 Mm, paccrosiHue 10 skpaHa L = 5 m. B 3eneHom cBete
MOJIYYHJIUCh UHTEP(hEPEHIIMOHHBIE MOJIOCHI, PACIIOJIOKEHHBIE HAa PACCTOSIHUM | =
5 MM apyr ot apyra. HailTu 1iiMHy BOJHBI? 3€JIEHOTO CBETA.

3. YcraHoBKa /i MoyTydeHus Kosen HplioToHa ocBenaeTcs MOHOXPOMAaTHYECKUM
CBETOM, MaJIAOIINM 10 HOPMAJIM K MOBEPXHOCTH I1acTUHKU. Habmronenue
BEJIETCSA B OTPAKEHHOM CBeTe. Painychl IByX COCEAHUX TEMHBIX KOJIELl PABHBI
N'e=4,0 MM u 1+ = 4,38 MMm. Pagnyc kpuBu3HbI IMH3BI R = 6,4 M. Haiitu
MOPSIIKOBBIE HOMEPA KOJIEL U JJIMHY BOJIHBI? AJAIOLIEr0 CBETA.

4. YcraHoBKa Ji1s ojydeHus koJsiell HproToHa ocBelaercss MOHOXpOMaTHYECKUM
CBETOM, I1a/IAFOLIUM 10 HOpMAaJIM K TOBEPXHOCTH ITUIACTUHKU. Pagnyc KpuBU3HbI
muH3bl R = 8,6. HaGmtonenue BeneTcst B oTpaxkeHHOM cBeTe. M3Mmepenusamu
YCTAHOBJICHO, YTO PaJINyC Y€TBEPTOTO TEMHOTO KOJIbIIa (CYUTAs IIEHTPATILHOE
TEMHOE TISITHO 3a HyJeBoe) 1y = 4,5 MM. HaliTu 1yivHy BOJIHBI? TIaar0Iero
CBETA.

5. Ha MbUIBbHYIO MJIEHKY MaJaeT Oeblil CBET Mo yIiioM o = 45° K MOBEPXHOCTHU
wi€Hku. [Ipu kakol HaMMEHBIIEeH TOMIKHE N TJICHKH OTpakKeHHBIC JIy4d OyayT
OKpaleHbl B xenThid nBeT (A = 600 am)? [TokazaTens MpeIoMICHUS! MBUILHOMN
Boxbel N = 1,33.

6. Jlns u3mepeHus moka3aTessi MpeToMIICHUS aMMUaKa B O/THO U3 TUIeUei
uHTeppepomerpa MaiikenrbcoHa MIOMECTHIIM OTKaYaHHYIO TPYOKy AiuHOi 1 = 14
cM. KoH1ipl TpyOKH 3aKpbUIH ITIOCKONApAJIeIbHBIMU cTeKJIaMu. [1pu
3aM0JIHCHUU TPYOKM aMMHUAaKOM MHTep(DEpPEeHIIMOHHAS KapTUHA JJIS ITTUHBI
BonHbl A= 590 HM cmectunack Ha k = 180 nonoc. Haiitu nokasarens
IPEJIOMIICHHS N AMMUAKa.

7. Haiitu panuycsl 1y mepBbIX msTH 30H Openerns, eciiv pacCTOSHUE OT UCTOYHUKA
CBETA JI0 BOJIHOBOM MOBEPXHOCTH @ = 1 paccTosiHUE OT BOJIHOBOM
MOBEPXHOCTH A0 TOYKHM HabmoaeHus b = 1 m. [{nuna BosHbl cBeta A = 500 HM.

biok 2 (2 gaca)

1. Ha mens mmpuHoit a = 20 MKM MaJlaeT HOPMaJIbHO MapajuiesIbHbIN My4OK
MoHOXpomaTuueckoro cBeta (A= 500 um). Haiitu mmpuny A nzoOpaxeHus
IIEJIM Ha DKpaHe, yJIaJeHHOM OT I1iesin Ha pacctostaue =1 m. [lupunoit
M300paKEeHHsI CUUTATh PACCTOSTHUE MEXTY TIEPBBIMH T (DPAKIIMOHHBIMU
MUHUMYMaMH, PacIoIOKEHHBIMH 110 00€ CTOPOHBI OT TJIABHOTO MaKCUMyMa
OCBELICHHOCTH.

2. Ha nudppakunoHHYIO peieTky HOpMallbHO MaJaeT My4OoK CBETa OT pa3psIHOM
TpyOKH, HarlOJTHEHHOU renreM. Ha kakyto TUHUIO 7, B CHEKTPE TPETHETO
NopsiIKa HaKJIaJAbIBaeTCs KpacHas JuHus reaus (A= 670 HM) criekTpa BTOPOTo
nopsiaka?
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3. 3putenpHas TpyOa roHHOMeTpa ¢ TU(PAKINOHHON PELIETKOM MOCTaBIIEHA O/
yraom A = 20° k ocu kosmmuMmaropa. [Ipu 3ToM B nosie 3peHust TpyObl BUHA
KpacHas JIMHUS cTieKTpa renus (A, = 668 Hm). KakoBa noctosiuHas d
TUGPaKIMOHHOMN PEIIeTKH €CITU TI0JT TEM K€ YIJIOM BUHA U CUHSSA JTUHUS (A . =
447 um) 6onee BrIcOKOro nopsiaka? Haubonpmii Hopsaok CrekTpa, KOTOPhIM
MO>KHO Ha0JII0aTh MPY OMOIIM pemieTku, k = 5. CBeT nagaeT Ha penieTKy
HOPMAJIBHO.

4. TlocrostHHas audpakimonHoM pemeTky d = 2 MkM. Kakyro pa3HOCTb JIJTMH BOJIH
MOXET pa3pelInTh 3Ta penieTka B 00J1acTh KeNThIX Jiydyel (A= 600 M) B
crektpe Broporo nopsaaxa? Illupuna pemerku a = 2,5 CM.

5. Haiitu xoaddunment orpaxenus R ecrecTBeHHOTro cBeTa, MaJal0IIEero Ha
crekio (n = 1,54) nmox yriaom Iy moaHo# moiaspusanuu. HaliTi crernens
NOJISIPU3ALIUY JIy4Y€il, TPOLIECIIIUX B CTEKIIO.

6. HaiiTu yrou Ig IOJHOM MOJSPU3ALUK IPU OTPAXKEHUH CBETA OT CTEKJIA,
MOKa3aTesb MpesioMIIeHUsT KoToporo n = 1,57.

7. Jlyd cBeTa MPOXOJUT Yepe3 KUJIKOCTh, HAUIUTYIO B CTEKIISIHHBIN (n = 1,5) cocy,
1 oTpakaeTcs OT AHa. OTpakKeHHBIN JIyd MOJHOCTHIO MOJISIPU30BAH MPU MaJACHUS
€ro Ha JHO cocyaa noj yrioM ig = 42°37'. Haiitu nmokasaresib npeIoMICHHs
KuAKocTH. [loJ KakuM yriioM 1 JOJDKEH MajaTh Ha IHO COCY/a JIyd CBETa,
UAYIIUN B 9TOM KUJKOCTH, YTOOBI HACTYIHIIO TIOJIHOE BHYTPEHHEE OTpaykeHue?

Pasznes 6. KBanToBasi pusuka
biok 1(1 gac)

1. Kakyro moutHocTs N nznydyenust umeet Connie? Mznyuenne ConHua
CUUTATh OJIM3KUM K U3Ty4EHUIO a0COTI0THO YepHoro Tena. TemmnepaTtypa
noBepxHocTH Connua T = 5800 K.

2. Jluametp BoJb(ppaMoOBOM crimpaiiu B dieKTpudeckoit ammouke d = 0,3 mm,
mHa crimpainu 1 =5 cMm. [Ipu BKIIIOUeHUH JaMIIOYKH B CETh Hanpsbkennem U
= 127 B uepe3 namnouky Tteuet Tok [ = 0,31 A. Haiitu Temnepatypy T
criiupanu. CunuTarh, YTO O YCTAHOBIICHUU PABHOBECHS BCE BBIJIEISIONICECS B
HUTHU TEIUIO TEPSIETCA B pe3yJibTare u3nydeHusi. OTHOUIEHUE
HHEPTreTUYECKUX CBETUMOCTEHN BOJIb(pama 1 aOCOIIOTHO YEPHOTO TeJa JIs
naHHou Temnepartypsl k = 0,31.

3. Temnepatypa T aOCOMIOTHO YEPHOTO TEJa U3MEHUJIACH MTPU HarpEeBaHUU OT
1000 mo 3000 K. Bo ckoibKO pa3 yBEIUUWIACH IIPUA 3TOM €0
AHEpreTuyeckasi cBeTuMocTh R,? Ha ckonbko n3MeHunach JjirHa BOJIHbI, HA
KOTOPYIO MPUXOJIUTCSI MAKCUMYM CIIEKTPAIbHOM IJIOTHOCTH dHEPTeTUYECKON
cBeTUMOCTH? BO CKOJIBKO pa3 yBeIWYUIach €ro MakCUMallbHas
CHeKTpabHas TUIOTHOCTh DHEPTETUIECKON CBETUMOCTH T?

4. DIEeKTpPOH HAXOAUTCSA B OJJTHOMEPHOM MPSIMOYTOJIBbHON MOTEHIMAIBHOU sIME C
a0COJIIOTHO HEMPOHUIIAEMBIMU CTEHKaMH. HalTu mmpuHy sIMbI, €CIH
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Pa3HOCTH DHEPTHH MEXKIY YPOBHIMU ¢ 1y = 2 M My = 3 cOCTaBIsET
AE = 0,30 3B,

Pasznen 7. AtomHas pusuka

brok 1(1 4gac)

1. C kakoii CKOPOCTBIO V JIOJKEH ABUTATHCS SJIEKTPOH, YTOOBI €r0 UMITYJIbC ObLIT

paBeH UMITyJIbCy (POTOHA C JUTMHOM BonHBl A = 520 HM?

2. Tlpu BBICOKHX DHEPTUAX TPYAHO OCYIIECTBUTH YCIOBHS JIJISI H3MEHEHUS

AKCITO3UIIUOHHOM J103bl PEHTTEHOBCKOI'O U TaMMa-U3JIy4YCHUN B PEHTI€HAX,
MIOATOMY JONYCKAETCsl IPUMEHEHHUE PEHTI€HA KaK €MHULIBI 10361 JIJI4
M3JIyYEHHUH ¢ DHEPIUei KBaHTOB 10 A= 3 M»B. Jlo kaKkoi npeaenbsHoi IIMHbL
BOJIHBI PEHTT€HOBCKOT'O U3 IyUYE€HHSI MOKHO YIIOTPEOJISATh pEHTTCH?

3. PeHTreHOBCKUE Y4 C JUIMHOM BOJIHBI Ay = 20 IIM UCIILITHIBAIOT

KOMIITOHOBCKOE paccesnue nox yriaom ¢ = 90° Haiitu usmenenne A4 mmnen
BOJIHBI PEHTIE€HOBCKMX JIy4€ell IIPU PaCCESHHH, a TAKKe SHEPIHI0O W U MMITYJIbC
DIICKTPOHA OT/IaYH.

4. HaiiTi HauGOJBIIYIO JJITHHY BOJIHBI Apay B YIBTPAQHOIETOBOM 001aCTH

cnekTpa Boaopoaa. Kakyro HauMEHBIIYH0 CKOPOCTb Vpmin JOJKHBI UIMETh
AJNIEKTPOHBI, YTOOBI IPU BO30YKIEHUU aTOMOB BOJIOPOJA YAapaMH 3JIEKTPOHOB
HOSIBUJIACH 3TA JIMHUA?

IIpumepHbIii NepeyeHb BONPOCOB IJIS1 IPOBeAeHUS TEKYIero KOHTPOJIs
yCIIEBA€MOCTH 110 JIA0OPATOPHBIM 3aHATHAM

JIP Nel Teopus morpemnoctei. JIP Ne2 [Ipocreiimme n3amepeHus

R A\

©ooNO O

Urto Ha3bIBaeTCs u3MepeHueM (HU3MIECKON BEIIMUNHBI?

Kakoe n3mepenue Ha3bIBa€TCs MPSIMbIM?

Uto Ha3bIBaeTCS ACHCTBUTEIHHBIM 3HaUCHUEM (DU3UICCKON BEITMUMHBI?

Uto Ha3bIBaeTCS aOCOFOTHON, OTHOCUTEIIBHOM MOTPEITHOCTHIO U3MEPEHUSI ?
[ToueMy BO3HMKAIOT MOTPEIIHOCTH U3MEPEHUI?

UTto Takoe abCOIIOTHASI TOTPEIIHOCTh?

UTo TakOo€ OTHOCUTEIBHAS TTOTPEITHOCTH?

YT0 Takoe NOBEPUTEIbHBIA HHTEPBAI?

Kak npou3BoasT OKpyIrjieHHE YUCIOBOTO 3HAYCHUS CpeIHEro apumMeTnueckoro?
CKoJIbKO 3HaYaImMX UQP OCTABISIETCS B OKOHYATEIHHOM 3aMMUCH MOTPEITHOCTH
pe3ysbTaTa U3MEpPEHUs?

10.Kakoe n3mepeHre Ha3bIBa€TCsl KOCBEHHBIM?
11.Kak onpenensieTcs MOrpeHoCcTb pe3yJIbTaTOB KOCBEHHBIX U3MEPEHUN?
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JIP Ne3 M3mepenue ycKopeHHs: CBOOOIHOTO MaIeHuUs C MOMOIIBIO Tpubopa ATByAa

1.

no

8.

JlaliTe onpejenenre 3aKkoHa JUHAMUKH BPaIlaTEIbHOTO IBHXKEHUS CUCTEMbI
MaTepuaTbHOU TOYKH.

JlaliTe onpejeneHre BEKTOpa MOMEHTA CHUJIbI.

KakoBbI HanpaBiieHUs: BEKTOpa YTI0BOTO NEPEMEIIEHHUS, YTIIOBOM CKOPOCTH,
YTJIOBOTO YCKOPEHUS NP BpallaTeIbHOM JBUKEHUN ?

JlaliTe cpaBHUTENBHYIO XapaKTEPUCTUKY BpallaTEIbHOMY U OCTYNATEIbHOMY
JBH>KCHUSIM, X OCHOBHBIM KUHEMATUUYECKUM U TMHAMUYECKUM
XapaKTEPUCTHKAM, a TAKKE YPABHCHHSIM H CTIOCO0AM MX PEIICHHUS.

[Ipu KaKOM yCIIOBUU CUJIbI HATSKEHUSI HUTH IO pa3HbIE CTOPOHBI 0JIOKA MOKHO
CUUTATh OJIMHAKOBBIMU?

[Ipu kaKOM YCJIOBUU MOXHO MPEHEOpEeUb MOMEHTOM MHEPIMU 0JI0Ka MAIIIUHbI
ATBYyJa, HE IOMyCKasi OOJIBIION OITMOKHK B pacdyeTe YCKOPEHHS TeJl CUCTEMBbI?
Ha3oBuTe BO3MOKHBIE NPUYHUHBI TOSABJICHUS CUJI TPEHUS, KOTOPBIE
KOMIIEHCUPYIOTCA B 3aJlaHuu 17

MoMeHT KakoW CHJIbI IPUIIOKEH K OJIOKY MalmuHbl ATBy1a?

JIP Ne4 Omnpenenenue kodppuiimeHTa BOCCTAHOBJICHHS U BPEMEHH COYIapeHus
yOPYTUX MIapOB

1.

NOoOUAWN

Kakoii ynap Ha3pIBaeTCsi aOCOJIOTHO YIIPYTUM, a0COIIOTHO HEYIIPYTUM,
YaCTUYHO YIIPYTUM?

OnummTe, 4TO MPOUCXOAUT C NepopMausIMU TE MPU ITUX yAapax.
OnummuTe, YTO TPOUCXOAUT C SHEPTUEH TE MIPU ATUX yAapax.
Onummre, YTO NPOUCXOAUT C UMITYJILCOM TEN MPH ITUX yAAPAX.

Kakoii yaap Ha3pIBaeTcsi HEHTPAIbHBIM?

Kaxkoli ynap Ha3pIiBaeTcst KOCbIM?

I'te mpuMeHsieTcs U KaK UCIOJIb3yeTC ABJICHHE yaapa?

JIP Ne5 Omnpenenenue nieHTpa Macc GuU3HUECKOro MasiTHUKA

N =

o B

JlaiiTe onpeneneHue eHTpa Mace Tea.

Kak HaliTH ONBITHBIM M PACYETHBIM IIyTeEM KoopauHaTy LIM?

Omnpenenute nonoxenne LIM cTep:kHS NEpeEMEHHOTO 1MaMeTpa, CErMEHTA,
KPUBOJIMHEINHON Tpaneuuu, Gurypsl IPOU3BOIHBIX pa3MepPOB U (POPMBI.
3anumuTe ypaBHeHue paBHoBecus OM.

Crenaiite BBIBOJ 3aKOHA JBM>KEHUSI CHCTEMBI MAaTEPUATIBHBIX TOYEK.

JIP Ne6 Ompenenenre MOMEHTa HHEPITUHN (PU3HUECKOTO MasiTHUKA

1

. Kakas ¢usndeckas BeTu4rHa SIBISETCS MEPOU MHEPTHOCTH BpaIaTEIHHOM
JBH>KEHUU TBEPAOTO Tela OTHOCUTEIIBHO HETOIBHXKHOU OocH?
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2. Chopmynupyiite Teopemy [ '1oitrenca — Llrelinepa.

3. Kaxue xoneGaHus Ha3bIBAIOT FTAPMOHUYECKUMU?

4. B ueM cocTOUT OTiIn4Ke (PU3NIECKOTO MAsITHUKA OT MAaTeMaTHYECKOro?
5. [aiite onpenenenne NpuBEACHHON JTUHBI PU3NIECKOTO MAsTHUKA.

JIP Ne7 OmnipezenieHrie OTHOIIEHUS TETNIOEMKOCTH T'a3a MpU MOCTOSIHHOM JIaBJICHUU K
TEIJIOEMKOCTH Ta3a NpU MOCTOSIHHOM 00beMe no merony Kiiemana-/lezopma

1.

N

oo b

Yrto Ha3bIBAETCA TEIJIOEMKOCTBIO BEIIECTBA? Y IEIbHON TEINIOEMKOCTHIO?
MoJIsIpHO# TEMIOEMKOCTBIO?

Yrto Ha3bIBAETCA UJI€ATbHBIM ra3oM?

[lonyunTe BhIpaK€HHE JI1 BHYTPEHHEN SHEPTUH IPOU3BOJIBHON MACChI
UJICATIHOTO Ia3a U OOBSICHUTE U3 YETO CKIIAIbIBACTCSI BHYTPEHHSISI SHEPTUs
UJCAIBHOIO ra3a.

Yem onpenensieTcs YUciIo cTerneHeill cBo0O0 bl CUCTEMBI?

3anumuTe U chopMmynupyirte 1-e HayaIo TEPMOIUHAMUKHY.

BeiBeuTe BEIpaKEHHE 11 MOJIIPHBIX TEIUIOEMKOCTEW HI€aIbHOIO Ta3a yepes
YHCIIO CTENEeHeN CBOOOIbI.

3anuiumuTe ypaBHEHHE ra30BOr0 COCTOSHUS U1 U30XOPHOI0, H300apHOTrO,
U30TEPMUYECKOT0 U aInadaTUYECKOro MPOLECCOB U 1-€ Ha4Yamo TepMOAMHAMUKH
JUTSL 3TUX TIPOLIECCOB.

JIP Ne8 Onpenenenne IMHaAMUYECKON BI3KOCTH aBUALIMOHHOTO Macia

A

o b

Uto XapakTepu3yroT JUHAMUYECKAsd U KHHEMATUYECKasl BA3KOCTH?

Kak 3aBucsT OT TeMriepaTypbl BI3KOCTH OOJIBIIMHCTBA KUKOCTEH?

Kaxoit 6e3pa3MepHbiii KOMILIEKC OMpeAeIisaeT XapakTep 00TeKaHus TBEPOTO Tela
KUJKOCTBIO?

Hanummvte u nosicHuTe BoipaxeHnue s cuiibl CTokca U Cuiibl ApxuMea.
Kakue cuiibl AE€HCTBYIOT Ha IIAPUK, TAJAOMINN B BI3KOM )kuakoctu? Kak stu
CHJIBI CBSI3aHBI MKy COOOM B Cllyd4ae YCTaHOBUBILETOCS JIBHXKCHUS?
[Touemy 3 pacu€ToB CIEAYET UCKIIOUNTD JAHHBIC, [IOJIyYEHHBIE B CIIy4ae
MaJICHUS [IAPUKA C NPWIMIIIMMHA K HEMY ITy3bIpbKaMU BO31yXa?

BnusiroT mu pa3zmepsl cocyna, B KOTOPOM HaXOAUTCS KUIKOCTh, HA BEJIMYUHY
CWJIBI COIIPOTUBJIEHUS TPEHUIO, JCUCTBYIOLIEH HA TEJIO, IBUKYIIEECS B ATOU
x)kunkoctu? Ecnu ga, To mouemy?

JIP Ne9 N3yueHue cBOMCTB MOBEPXHOCTH KUAKOCTH

1.

[TpuBeauTe CHMIIOBOE M YPHEPTETHUECKOE ompenesienrne koddduireHTa
MOBEPXHOCTHOTO HATSKEHUS U YKAXKUTE €r0 pa3MEPHOCTb.
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2. Hapucyiite rpaguk 3aBUCHMOCTH SHEPTUHU B3aUMOJCUCTBUS ABYX MOJIEKYJI OT

PACCTOSTHUSI MEXKTY HUMHU.

Uewm 00yCIIOBIEHO CYIIECTBOBAHUE CUJI TOBEPXHOCTHOTO HATSXKEHUA?

Kak xor¢duirieHT moBepXHOCTHOTO HATSKEHUS 3aBUCUT OT TeMmIiiepaTypsi? [lpu

KaKoM Temreparype ero 3HaueHUe paBHO HYIIO?

5. Uto Ha3bIBaeTCs MOBEpXHOCTHOM HHeprueit? [louemy ®KUAKOCTh CTPEMUTCS
YMEHBIIUTH CBOIO MTOBEPXHOCTH?

6. UeM 00yCIIOBICHO CYIIECTBOBAHHUE JOTIOJHUTEIHHOTO JABJICHHUS, CO3/1aBAEMOTO
VCKPUBIIEHHON TOBEPXHOCTBIO KUIKOCTHU?

7. Kaxum o06pa3om B HacTosei pabote onpenensercs KodhGUuineHt
MOBEPXHOCTHOT'O HATSHKEHUS ?

8. Ha uro 3aTpaumnBaeTcs paboTa Npu yBEIUYCHUH MOBEPXHOCTH KHUIAKOCTHU?

9. Onummre xapakTep B3auMOICHCTBUS MOJIEKYJI B KUAKOCTH.

10.00bscHUTE KaWUTSIPHOE TTOHATHE (OMyCKaHUE) KUIKOCTH.

B~ w

JIP Nel0 M3mepenue yenpHOro COMpOTUBIICHUS TPOBOIHUKA

1. Yro Ha3bIBaeTcs cuioi Toka. Jlaite onpenenenue. Hanummre dpopmyiy,

CBSI3BIBAIOIIYIO CHIIY TOKA C 3JIEKTPUYECKUM 3aPsI0M, IIPOXOISALINAM I10

IIPOBOJIHUKY.

Kakue yactuiipl 00yCcnaBIMBarOT 3IEKTPUUYECKUI TOK B MeTaiax?

3. ChopmynupyiiTe n HanumuTe 3akoH OMa 711 OJTHOPOAHOTO yJacTKa Ienu. B
KaKUX €IUHULIAX U3MEPSIOTCA BXOISIIME B HETO BEJIMYUHBI?

4. OT KaKuX mapaMeTpOB 3aBUCUT DJIEKTPUUECKOE COMPOTUBICHUE TPOBOIHUKOB,
HaIlpyuMep METALUINYECKON MPOBOJIOKA?

5. Uto Takoe yaelbHOE IEKTPUIECKOE COTPOTURIICHUE TPOBOAHNKA. DU3NUYECKUI
cMmbIci. Enquanna nsmepenus.

6. Kaxk 3aBuCHT yJepHOE CONTPOTUBIICHUE METAITUTMYECKUX MPOBOJIHUKOB OT
TeMnepaTypbl?

7. UYro Takoe npsmeie udmepenus? [puBeaure npumepsl. Kak onpenemnsiercs
MOTPEIIHOCTD MPAMBIX U3MEPEHUIN?

8. Uro Takoe kocBeHHble u3Mepenus? [IpuBenure mpumepsl. Kak onpenensercs
MOTPEIIHOCTh KOCBEHHBIX U3MEPEHUI?

N

JIP Nel1 Omnpenenenue ropu3oHTaIbHOM COCTABIISIIONICH HAMPSHKEHHOCTH MarHUTHOTO
noJisi 3eMIIH

1. KakuMm 00pazoM MOKHO U3MEPUTH BEPTUKAIBHYIO COCTABIISIONIYI0 MATHUTHOTO
1oJIs1 3EMJIM C IOMOILBIO TaHT€HC-TanbBaHOMeTpa? HyKHO 1M U3BMEHUTH €10
KOHCTPYKLUIO U KaK 3TO CAENaTh?

Uto XapakTepu3yrT BEKTOPa MATHUTHOW MHAYKIIUU U HAIIPSYKEHHOCTH
MarHUTHOTO MOJISl ¥ KAKOBa 3aBUCUMOCTb MEXIY HUMHU?

[TpumenuTs npaBuiio OypaBuMKa i ONPEesICHUs] HalPaBIE€HUS] MarHUTHBIX
IIOJIEN TIPSIMOTO U KPYTOBOTO TOKA.

oW
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S.
6.
7.

CdopmynupoBaTs u 3anucath 3akoH buo-Capapa-Jlammaca.
BrIBecTH HanpsKEHHOCTh MArHUTHOTO TOJISI TPSIMOTO TOKA KOHEYHBIX Pa3MEpOB.
BrIBecTH HaNpsKEHHOCTh MAarHUTHOTO TTOJISI HA OCH U B IICHTPE KPYTOBOT'O TOKA.

JIP Nel2 Omnpenenenue yIeapHOro 3apsja 3JIeKTpoHa

=

B W

Uemy paBHa 10 BEJIMYHMHE U HallpaBJIeHUIO cuia JlopeHna?

KakoBa TpaekTopus JBHKYILENUCS 3apsHKEHHOW YaCTULBL, JABMKYILIENcs: 1) o
HaITPaBJIEHUIO MarHUTHOT'O MOJIs; 2) NEPIEHAUKYIISIPHO MArHUTHOMY TOJIIO; 3)
o yrioMm 30° K MAarHUTHOMY ITOJTIO.

Kaxk naiit abCOMIOTHBIN 3apsiy 3JIEKTPOHA, 3HAS €r0 yACIbHbIN 3apsi?
BriBecTu pacuetHyto hopMyIty sl ONPEAETICHUS YACIBHOTO 3apsiia AIeKTPOHa.
Onummre METO, NPUMEHIEMBIN B TaHHOUN padoTe. Kakue ele cymecTByroT
METO/IbI ONPEJEIECHUS YAEIBHOrO 3apsiaa?

JIP Nel13 Omnpenenenue koddduirerTa 3aTyxanus U JOOPOTHOCTH KojaeOaTeIbHON
CUCTEMBI (PU3UYECKOTO MASITHUKA

1.

N

o o

Kakue konebanus HazpIBatoTCA 3aryXaomumu? KakuM ypaBHeHHEM
OIKCHIBAIOTCS 3aTyxatouiue kojaedanua? Kak noiaydurs pemenue 3Toro
ypaBHEHUSA?

Kakyro BeInurHy Ha3bIBAIOT NEPUOJOM 3aTyXaAIOIINUX KOJIeOaHUii?

Yro Takoe jsorapuPpMUUECcKuil JeKpEMEHT 3aTyXxanus? YTo Takoe 100pOTHOCTh
KojebarenbHOM cuctemMbl? Kakyro BeTMUMHY HAa3bIBalOT KOA(DPUIIMEHTOM
CONPOTHUBJIEHUS CPEIBI?

Kak koa¢uirieHT 3aTyxanus CBsi3aH ¢ BA3KOCTBIO CPebl, B KOTOPOH MPOUCXOAT
KoseOaHus?

Kak u3 skcniepumenTta onpenenuTs KodhpuiueHT 3aTyxanus?

Kak u3 sxciepuMeHTa onpeneanTb JorapupMUIeckuii JEeKpeMeHT 3aTyXaHus?
Kak u3 sxcniepuMeHnTa onpeneanTb JOOPOTHOCTh KOJeOaTeIbHON CUCTEMBbI?

JIP Nel4 VccnenoBaHue CBOMCTB CTOSTYMX JIEKTPOMATHUTHBIX BOJH

N =

N oo

YTo Ha3bIBaETCS DJIIEKTPOMArHUTHOM BOJIHOM, Kakue €€ CBOMCTBA?
3anuimTe ypaBHEHUE 3JIEKTPOMArHUTHOM BOJHBI U MPOKOMMEHTUPYHTE €rO.

JlaiiTe ompeae/ieHue mapaMeTpaM BOJIHBI A, W, K. 3ammmre COOTHOIILICHUS,
KOTOPBIE CYIIECTBYIOT MEXIY HUMMU.

Kakoii OyaeT ckopoCTh pacipOCTpaHEHUSI U JITTMHA SJIEKTPOMArHUTHON BOJIHBI B
JADJICKTPUUECKOH cpene?

YTto Takoe CTosTYMe JICKTpOMarHuTHeIe BOJIHBI? Kak oHun oOpasyrotcs?
3anumuTe ¥ MPOKOMMEHTUPYWUTE YPABHEHUE CTOSYEN AIIEKTPOMArHUTHOM BOJIHBI.

. UTo Takoe y3Ibl U Iy4YHOCTH CTOsA4Yel BOJIHBI? Kakue ycnoBus ux

BO3HUKHOBEHUS?
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8.

3anuIunuTe BBIPAXKEHUS 1J1s1 KOOPJAMHAT y3JI0B U IIYYHOCTEW CTOSYEH BOJIHBI.
KakoBo paccrosiHue Mexay cocelHUMHU y3naMu (mydHocTsiMu)? KakoBo
paccTosiHue OT y37a 0 OyKaiied My4YHOCTH?

JIP Nel5 Onpenenenue (OKyCHOTO pacCTOSHUS JTUH3bI

1.

B W

o

JlaiiTe onpesenenre onTUuYecKoi ocu, (POKaTbHOMN TIIOCKOCTH U TJIABHBIX
(hOKYCOB JIMH3BI.

[Ipu kaKux yCIOBUSIX CUCTEMA U3 COOMPAIOIEH U PaCCeUBAIOIICH JIUH3 OyIeT
JaBaTh JACHUCTBUTEIIBHOE U300paKeHUE?

Jlnia kakux gy4eit npumeHnma Gopmysa JUH3bI?

B ueMm 3akrogaeTcs sSBICHUE XpOMaTHIECKOU abeppanmu, chepuueckoi
abeppanuu?

J171st Kako¥ 1eIu MPUMEHSIIOTCS TTpH PoTorpadupoOBaHUM CBETODUIBTPHI?
OnummuTe METOUKY U3MEPEHUs POKYCHOTO PACCTOSIHUS JIJIsl pacCerBaroIIeh
JIMH3BI.

[TokaxkuTe, 4TO €CJIM PACCTOSTHUE MEXTy OOBEKTOM U 3KpaHOM mpeBbitaeT 4F, To
M300paKEHNE Ha SKpaHE MOXKET OBbITh MOTYUYEHO MPU JBYX PA3IUYHBIX
MOJIOKEHUSIX JINH3BI.

JIP Nel6 MonenupoBaHre ONTUYECKUX NPUOOPOB U ONPEIETECHUE UX YBEIUUCHUS

1.

N

o b

Kakue kapanHanbHbIe TOUKU U INIOCKOCTH ONPEIEIISIIOT LIEHTPUPOBAHHYIO
ontuyeckyro cucremy? Uro takoe (OKyCHOE pacCTOSTHUE U ONTUYECKAs CHUJIa
CUCTEMBI?

Hanumure popMyny HEeHTPUPOBAHHON ONTHYECKOW CUCTEMBI.

Kakas nmuH3a Ha3pIBaeTcs cobuparorias, a kakasi paccerparornias? Kakue
M300paKEHUS HA3bIBAIOTCS JEHCTBUTEILHBIMH, a KAKHE MHUMBIMU ?

UTto Takoe Teae00BEKTUB U YeM OH OTIMYAETCS OT OOBEKTUBA?

N3 kakuxX OCHOBHBIX DJIEMEHTOB COCTOUT 3pUTEINbHAS TPyOa (TEIeCKOI) U KaKue
(GYHKIIUU 3TH DJIEMEHTHI BBITIOTHSIOT?

[TosicauTe X0 nyuent B Teneckone Kemepa. B uem ero npeumMymecTso no
CpaBHEHHIO ¢ TeneckonoM ['anunes? B uem npenmyiectBo Teneckona ["anues?
Kak onpenensiercss yBenuueHune temeckona?

JIP Nel7 Onpenenenue pacCTOSIHUSI MEXKY esiaMu B onbiTe FOHTa

N =

CdopmynupoBaTh U 00bsICHUTH TpuHIMI [ 10lirenca-dpenens?

[Tony4uuTh BeIpa)keHUE ISl UPUHBI UHTEP(GEPEHIIMOHHBIX M0JI0C B omnbiTe FOHra.
[ToueMy B IeHTpe UHTEPPEPEHIMOHHON KapTHHBI B onbiTe FOHra HabmogaeTcs
cBeTJas noJioca?

Kak ocymectButh omnbIT FOHra oT 00bIYHOI JTaMITOUKH HAaKaJMBaHUS,
SBJIAIOIIEIICS HEKOT€PEHTHBIM UCTOYHUKOM CBETa?
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[TonyuuTh ycnoBUsS MaKCUMyMa U MUHUMYMa UHTEHCUBHOCTHU CBETA B OMBITE
FOnra.

BriBecTu hopMyiy 1151 OIpeesICHUS] PACCTOSHUS MEXTy HCTOYHHKAMU CBETa B
omnpbiTe FOHTA.

JIP Nel8 Onpenenenue nocTOSHHON AUGPAKIMOHHON peleTKA

N

o0k w

Yro takoe audpakus?

Yro takoe audpakironHas pemerka? Kak 3anuceiBaercst popmyna amis

TG PAKIIMOHHON pereTKu?

Kak, ¢ momonipio 1upakiinoOHHON PelIeTKH, ONPEeAETUTh ITMHY BOJIHBI CBETa?
CkoabpKo Tu(paKIIMOHHBIX MAKCHMYMOB MOKHO Ha0JII0/1aTh Ha 3KpaHe?

YTo0 Takoe «HYyJIEBOW MAKCUMYM»?

Kak ckaxkercs Ha qudpakiiMOHHON KapTUHE (Ha SKpaHe) yMEHBIICHUE MapaMeTpa

Tu(dpaKIIMOHHON pemeTKu?
[Tpu xakom ycioBuM Iudpakius CTAaHOBUTCS 3aMETHOM (00IbIIION)?

JIP Ne19 Omnpenenenne paanyca KpUBA3HBI C HOMOIIBIO KoJiell HproToHa

W

Yrto Ha3pIBaeTCs MOJOCAMH PABHOTO HAKJIOHA U PABHOW TOJIILIWHBI?
[Touemy konpta HproTOHA — 3TO IMHUK PAaBHOM TOJIIUHBI?

OOBsicHUTE MEXaHU3M BO3ZHUKHOBEHUS Kozel HpioToHa.

BriBenure (hopmyiy paauycoB CBETJIBIX U TEMHBIX KoJiell HproToHa mpu
HaAOJIIOICHUH B OTPAKEHHOM CBETE.

3anummre GopMyJibl paIiyCOB TEMHBIX U CBETJIBIX KOJIEL B MPOXOASIIEM CBETE.

JIP Ne20 HMccnenoBanue CBOMCTB MOJISIPU30BAaHHOTO CBETA

1.

B w

Kakue cBeToBbIC JTydn HAa3bIBAIOT: ) €CTECTBEHHBIMH; 0) MOJIIPU30BAHHBIMU; B)
YaCTUYHO MOJIIPU30BAHHBIMU? T') TIJIOCKO-TIOJISIPU30BAHHBIMU; ) SJUTUINTUYECKU
MOJISPU30BAHHBIMU; B) MOJISIPU30BAHHBIMHU 110 KPYTY?

Kakyro BeIM4MHY Ha3bIBAIOT CTENEHBIO MOJISIPU3ALUU CBETOBOTO Jiyda? Uemy
paBHA CTEINEHb MOJSIPU3ALUU: ) ECTECTBEHHOIO JIyya; 0) MIOCKO-
MOJISIPU30BAHHOTO JIyya?

Kaxkoii npubop Ha3bIBaeTCs MOJISIPU3ATOPOM, AaHATU3ATOPOM?

N300pa3zute pacnoyiokeHue JTydei B ciayyae MmoaydeHus MI0CKO-
MOJISIPU30BAHHOTO CBETA MPU OTPAKEHUHU OT AudJekTpuka. Kakoit u3 myqeit B
ATOM CXeMe: a) €CTECTBEHHBI; 0) YaCTUUHO MOJSPU30BAHHBIN; B) TIOCKO-
MOJISIPU30BAHHBIN?

Cdhopmynupyiite 3akoH bproctepa. [Ipu kakoM COOTHOIICHUH YTIIOB AJACHUS U
IPEIOMJICHUS! CBETOBOI'O JTyda HaOII0AaeTCs MOJIHAS TOJSIpU3aIusl CBETa pU
OTPaKEHHUU OT JUAJIEKTPUKa?
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6. B dem 3akirouaercs SBICHUE JBOMHOTO JIYIETIPEIOMIICHHS i KaK OHO
o0wsicHseTcs? Kakoe HampaBiieHre B KPUCTAJLIE HA3bIBAETCS ONITUYECKON OCHIO?
7. ChopmynupyiiTe 3akoH Maitoca.

JIP Ne21 HccnenoBanue Jucrepcruy ONTHYECKOTO CTEKIIa

M3 kakuX OCHOBHBIX YacTel COCTOMT TOHUOMETP, UX Ha3HaUeHHUE?

Yrto Takoe aucnepcus ceera?

Yem oTau4vaeTcss HOpMaibHas AUCHEPCHs OT aHOMAJIbHOM ?

[To kakuM npr3HAKaM MOXKHO OTJIMYUTB CIIEKTPBI, IOJTYYEHHBIE C TOMOIIBIO

OPU3MBI U TU(PPAKITMOHHON PEIIETKU?

5. B uém 3akimoyaroTcs OCHOBHBIE MOJIOKEHUS U BBIBOJBI 3JIEKTPOHHON TEOPUU
JIUCIIEpCHN cBeTa?

6. [loueMy MeTasuIbl CUJIBHO MOTJIONIAIOT CBET?

W

JIP Ne22 OmnpenenieHre 3HEPTUN TUCCOUHUALNU ABYXPOMOBOKHUCIIOTO KaJUs

KakoBa npupoaa siBjeHus NOIVIOEHUS cBeTa?

UYro Takoe CIEeKTpbl UCIIYCKaHUsI U MOTJIOLIEHUS], KaK OHU CBSA3aHbl MEXy cOO0M?
Omnsitel Pezepdopaa, Mmogens aroma Pesepdopaa.

JlocTonHcTBa U HegOCTaTKU Mozienu Pesepdopaa.

[Toctynarsr bopa.

Kpacnas rpanuna noriaomneHusl.

YcrpoiicTBO cniekTpockona. [[ucnepcus crera.

['panynpoBKa CIEKTPOCKOIIA.

NP

Tunosble CUTyallHOHHBbIC 3aJa91 JJIfl IPOBCJACHUA TCKYIIECIr0O KOHTPOJIA

1. Bepronér Ingenuity 19 anpens 2021 rona coBepimi CBOM NEpBbIiA TECTOBBIM
noJIET Ha Mapce, OAHABIIMCH Ha BBICOTY 3 METpa, 3aBUC HAJl HOBEPXHOCTHIO
npuMepHo Ha 30 CeKyH/I, MOCJe Yero YCIEIHO OMyCTHIICS 00paTHO Ha MOBEPXHOCTh
IIJIAHETHI.

PaccuuraiiTe BO CKOJIBKO pa3 OTJIMYAETCs YIiI0Bask CKOPOCTh BPAILICHUS BUHTA
BepToJieTa B atMocdhepe Mapca, mpu KOTOPOM OH MapuT, OT YIJIOBOM CKOPOCTH, IIPU
KOTOpOU MapeHune BepTosieTa JOCTUraeTcs B arMochepe 3eMilu.

2. 13 anpens 2029 roga okoa03eMHbINH actepou; Anoduc nuameTpom okoiio 330 m
MPOJIETUT Ha paccTostHUU 0K0J0 31 900 kM OT moBepxHOCTHU Haiel minaHetsl. Ho ecth
BEPOSITHOCTh, UYTO Anoduc, MpUOIU3UBIINCH K 3eMIIe, MOXKET MPOCKOYUTH Yepe3 TaKk
Ha3bIBAEMYIO «3aMOYHYIO CKBRXXHHY» - OY€HBb HEOOJBIITYIO0 00J1aCTh OKOJI03EMHOTO
MIPOCTPAHCTBA, B KOTOPOU OJ1aroapsi rpaBUTAIINH TUIAHETHI, OPOUTA aCTEPOHIa MOKET
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M3MEHUTHCSA TaK, 4TO CIIETaB OYePEIHON KPYT, OH MOXKET yaaputh mo 3emuie B 2036-
M (Tak ke, 13 ampensi), Win BO BpeMsl OJTHOTO U3 MOCIEAYIOMNX IUKINYECKUX
COJI)KEHUH ¢ HaIIeH MIaHeTOoM.

[IpemioxxuTe BapuaHThI MIPEIOTBPAILIEHHUS YTPO3bl CTOIKHOBEHUS aCTEPOMIa C
3emiieii u naiiTe ux puznyeckoe 000CHOBAHUE.

IIpumepHbIe BONPOCHI I NPOBeAeHUs POMEKYTOUYHOI aTTecTauuu

MexaHuka

1. OCHOBHBIE TMOHSTUS KHHEMATHUKA TOCTYNATEIbHOTO JABUKCHUS:
CKOPOCTb, YCKOPEHHE, TPAEKTOPHSI, ITyTh, IEHTP Macc. CUCTEMBbI KOOPAUHAT.

2. Bpamarensnoe naBuxenue. lleHTpocTpeMHTENbHOE (HOPMAIBLHOE)
YCKOPEHHE, YIIIOBast CKOPOCTh, YIIIOBOE YCKOPEHHUE, PAINYC KPUBU3HBI.

3. Junamuka. MarepuanbHas Touka. Cmma. Macca.  Hmmynsc.
NuepunanbHbie cucTeMbI 0TCU€Ta. 3aKOoHBI HhIOTOHA.

4, I1-0i1 3akoH HproTOHA. 3aKOH COXpaHEHUsI UMITYJIbCA.

S. PeakTtuBHOE NBM>KEHUE. YpABHEHHUE IBHKECHHS Tella C NEPEMEHHOMU
MacCOH.

6. bimmzko- u panpHOAeicTBYrOmME cuibl. Cunbl TpeHus. Cuibl
YIPYTrOCTU. 3aKOH BCEMUPHOTO TATOTEHUS.

7. KocMuueckue cKopocTH.

8. Pabora. KuHernueckas W TOTEHIMaJIbHAs HSHEPruu. 3aKOH
COXpaHECHUSI MEXaHUUECKON IHEPTUH.

9. LenTpanbHblil yaap.

10. OCHOBHOM 3aKOH JMHAaMHKa BpalaTEIbHOIO IBWKEHUSA. MoOMEHT
cuibl. MoMmeHT umnynsca. MomenT nnepunu. Teopema ['toiirenca-llrernepa.

11. Kunetnueckas sHEprus Bpalaromerocs Tena.

12. 3aKOH COXpaHEHUsI MOMEHTA UMITyJibca. [ MpOCKoOII.

13. [MapMonnyeckue koneOaHus U UX MapaMeTphbl. Y paBHEHUS KoJieOaHUM
IPYXUHHOTO, MAaTEMATUYECKOTO U (PU3HUUECKOTO MasiTHUKOB.

14, CoOcTBeHHbIE U BBIHYXICHHBIC KOJieOaHus. 3aTyXaronue KojieoaHusl.
Pe3onanc.

15. [Ipuauun otHocutensHOCTH ['aymmies. lloctynaTel  crienuanbHOU
T€OPUU OTHOCUTEIBHOCTH.

16. [Ipeo6pazoBanust  Jlopenna. OTHOCHUTEIBHOCTb  PAcCTOSHUM U
IPOMEKYTKOB BPEMEHHU.

17. CBs3b MaccChl U SHEPTUM.

TepmonuHamuka

18. N3onpornieccrl. 3aKOHBI UEaTbHBIX Ta30B

19. MonekyasipHO-KUHETHYECKast Teoprs (OCHOBHBIE MOJIOKEHUS). 3aKOH
ABorajnpo. Ypasuenue Knanelipona-Knaysuyca.

20. Pacnpenenennie MakcBemwia MoyieKyn 10 ckopoctsMm. Cpennsis

ckopocTh. CpeliHssi KBaApaTU4HAasi CKOPOCTb.
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21. bapomerpuueckas gopmyna. Pacipenenenue bonsimana.

22. Huddys3us. BayrpenHee tpenue. TermmonpoBOJHOCTh. YpaBHEHUS
JUTSI OTIMCAHUS 3TUX MPOIECCOB.

23. TennoéMkocTts U €€ Buabl. Popmyina Maiiepa.

24. ITepBoe HauamoO TEPMOIUHAMUKH.

25. Anuabarnueckuii mpouecc. Popmyna Ilyaccona. PaGota B u30- u
aanabaTUYecKuXx Mmpoliieccax.

26. MonekynspHo-KUHeTHYECKass  Teopus  TemnoéMmkoctu.  CreneHu
CBOOO/IBI.

27, Kpyrossie npoueccsl. Lukn Kapho.

28. Cratuctuueckuit cmbica s3uTponun. Gopmyna Knaysuyca.

29.  Btopoe Hauano TepMOIMHAMUKHY.

30. Peanbnbie rasel. 3oTepmbl DHaproca. YpaBHenue Ban-nep-Baanbca.

31. Oddexr Ixoynsa-Tomcona. CxuxeHre ra3os.

32. Kunkocru. [loBepxHocTHOe HaTskeHue. Popmyna Jlamnaca.

33. Ctpoenue TBEPIBIX Tel. ODHEPrusi MOJIEKYJ Trasza, >XUJIKOCTU U

TBEPIOIO Tena.

DJIEKTPOJIMHAMUKA

3akoH Kymnona.

HanpsikeHHOCTB AEKTPUYECKOTo MOJIs.

DinekTpuueckoe noje. HanpsskeHHOCTh moJis.

[TpuHIMO Cynepno3uIUU SAEKTPUUIECKUX TOJICH.

[Torok Hanpspkennoctu. Teopema Octporpaackoro—I aycca mis

ANEKTPOCTATUYECKOTO MOJISI B BAKYyME.

PaboTa, coBepiiaemasi CuiamMu 3J€KTPOCTATHUECKOTO MOl IPU

MEPEMEILICHUH B HEM 3JIEKTPUYECKOIO 3apsija.

[ToTeHnMan 3M€KTPOCTaTUUECKOTO TOJIS.

8. Ilpumepsl npumenenus Teopembl Octporpaackoro—I aycca k pacuery
ANEKTPOCTATUYECKUX MOJIEN B BaKyyMe.

9. JumnoyibHbIE MOMEHTBI MOJIEKYJI TUAJICKTPHUKA.

10.Tonsipuzanust AMIIEKTPUKOB.

11.Teopema Octporpaackoro—I aycca . 1t SIEKTPOCTATHUECKOTO OIS B
cperne.

12.YcnoBust A1t 3JEKTPOCTATUUECKOTO OISl Ha TPpaHMIIE pa3jesa
M30TPOIHBIX TUDJICKTPUUECKUX CPE.

13.I1poBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

14.91eKTpOEeMKOCTh YEIUHEHHOTO MPOBOIHUKA.

15.B3aumuas emkoctb. KoHmeHcaTopsl.

16.2Heprust 3apsHKEHHOTO MPOBOAHUKA U AJIEKTPUUECKOTO TOJIS.

17.TlonsiTue 00 IEKTPUIECKOM TOKE.

18.Cwuiia ¥ IIIOTHOCTH TOKA.

19.0OcHOBBI KJIaCCUYECKOM TEKTPOHHOM TEOPHUH IEKTPOIPOBOTHOCTH
METAJLJIOB.
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20.CTOpOHHHE CHJTBI.

21.3axonsl Oma u JIxoyns—IJIenmna.

22 Ilpasuna Kupxroda.

23.3akoHbl anekTposiniza dapases, DAEKTPOIUTHYECKAS TUCCOIHAITHS.

24. ATOMHOCTB JIEKTPUUYECKUX 3aPSIO0B.

25.DJIeKTpOAUTHYECKAs! TPOBOJUMOCTbD JKUJIKOCTEH.

26.2J1eKTpONPOBOTHOCTh Ta30B.

27.IToHsATHE O PA3IMYHBIX TUTIAX Ta30BOTO pa3psa.

28.HekoTopsle CBEACHUS O ILIa3Me.

29.MaruutHas uaaykuus. Cuna Jlopenna.

30.3akon Amriepa.

31.3akon buo—Casapa—Jlamnaca.

32.HekoTopsie mpocTeime MpuMepbl MArHUTHBIX MOJIEH B BaKyyMe.

33.MaruuTHoe B3aMMO/IEHCTBHE MPOBOIHUKOB ¢ TOKamMu. KoHTYyp ¢ TOKOM B
MarHUuTHOM MOJIE.

34.3aK0H MOJIHOTO TOKA JJISI MAaTHUTHOTO TI0JISl B BAKyyMe.

35.MarunuThsiil notok. Teopema Octporpaackoro—I aycca /11 MAarHUTHOTO
OJISL.

36.PaboTa nepemenieHus MpOBOAHUKA C TOKOM B ITOCTOSSHHOM MarHUTHOM
ToJIE.

37./IBmwxeHne 3apsHoKCHHBIX YaCTHUIL B IOCTOSTHHOM MAarHUTHOM TIOJIE.

38.5IBnenue Xomna.

39.V nenpHbIH 3apsia 4acTUIl. Macc-CIIeKTPOMETPHSI.

40.Y cropuTenu 3apsKEHHBIX YaCTHII.

41.MarHuTHbIE MOMEHTBI AJEKTPOHOB U aTOMOB.

42.ATOM B MAaTHUTHOM TIOJIC.

43.]luamMarHeTUKH U MapaMarHeTUKU B MAaTHUTHOM TIOJIE.

44 MarHuTHoe 1oJje B BEIEeCTBE.

45.DeppoMarHeTuKH.

46.YcroBus Jj1s1 MArHUTHOTO TIOJIsI HA TPaHUIIE pa3zieia U30TPOIHBIX CPe.
MarauTHbl€ LEenu.

47.OCHOBHOM 3aKOH JIEKTPOMAarHUTHOU UHYKITUH.

48.5IBneHne caMOVHIYKITHH.

49.BzanMHast HHAYKITHS.

50.OHeprus MarHuTHOTO T0JI B HE(peppOMarHuTHON U30TPOITHOM Cpeie.

51.3aKk0oH coXpaHEHUsl SHEPTUHU JUIsl MATHUTHOTO TOJISE B HE(PEeppOMArHUTHOU
cperne.

52.0061m1as xapakTepucTika Teopur Makcpeia.

53.1lepBoe ypaBHeHHe MakcBeia.

94.Tok cmemienusi. Bropoe ypaBuenue Makcgenia.

55.Tpetbe u ueTBepTOE YpaBHEHUT MakcBeIa.

56.TTonHas cucteMa ypaBHeHU MakcBesa Jijist 2JIEKTPOMarHUTHOTO TIOJIS.

KoJsie0aHus v BOJIHBI
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57.'apmoHMUecKue KoJieOaHusl.

58.MexaHnnyeckre TapMOHUYECKHE KoJIeOaHuUsI.

59.CB0o00HBIEC TAPMOHUYECKHE KOJIEOAHUS B DJICKTPUIECKOM K0JIEOATEIIbHOM
KOHTYpE.

60.CnoxeHne rapMOHUYECKUX KoJIeOaHUH.

61.3aryxaromue KojeOaHus.

62.BeIHyX/IeHHbIC MEXaHUYECKHUE KOJICOAHMSI.

63.BeiHy X 1CHHBIC IICKTPUICCKUE KOTCOaHMS.

64.1IpononapHBIEC U TTOTIEPEYHBIC BOJIHEI B YIIPYTO# Cpeie.

65.YpaBHeHue OeryIeii BOJIHEI.

66.®a3oBasi CKOPOCTh U YHEPTHUS YIPYTHX BOJH.

67.IIpuHIIUIT CyNepIIO3UIIMK BOJIH. [ pymmoBasi CKOpOCTb.

68.UnTepdepentus BoaH. CTOSIIUE BOTHBI.

69.9ddexT Jlomiepa B akyCTUKE.

70.CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

71.2Heprus 3MeKTPOMAarHUTHBIX BOJIH.

/2. V3ny4yeHue 371eKTpOMarHuTHBIX BOJIH.

73.11Ixana >1eKTPOMarHUTHHIX BOJIH.

74.0T1paxeHue 1 MpeJoMIICHUE JIEKTPOMArHUTHBIX BOJIH Ha TpaHUIIe
pazzena IByX AUDJIEKTPUUYECKUX CPE]I.

75.9¢ ekt Jomnepa 1ist 37€KTPOMAarHUTHBIX BOJIH.

Onrtuka

76.3aK0H MPSAMOJIMHEHHOTO PACTIPOCTPAHEHHS CBETA. 3aKOH HE3aBUCHUMOCTH
CBETOBBIX JIy4ed. 3aKOH OTPa)XX€HHs CBETa. 3aKOH IPEJIOMIICHHUS CBETA.
3akoH oOpaTUMOCTH CBETOBBIX Jyuel. [lokazaTens npenomiienus. [lomHoe
BHYTPEHHEE OTpa)KEHUE.

7'7.Teopust UICTEUEHUS, BOJTHOBAS TEOPHS. 3aBUCUMOCTh MEXy MOKa3aTeaemM
IPEJIOMJIEHUS] U1 CKOPOCTBIO CBETA B BEIIECTBE.

78.ITpunnun @epma. OnTuydeckas AJIMHA Ty TH.

79.Cxopoctb cBeTa. ActpoHomudeckue Habmonenus Pémepa. Onpenenenue
CKOpOCTH cBeTa 1o abeppanuu ceeta bpemmu. Onbit ®uzo. OneiTr dyko u
®u3o. OnbiT MaiikenbcoHa.

80.CseToBoit moTOK. DYHKITNS BUIHOCTH.

81l.dotomeTpruuecKre BEIMUUHBI U UX EIUHUIIBIL.

82.0CHOBHbIE TMOHATHUS W ONpeneNeHus (FOMOLIEHTPUYECKUA IYYOK,;
acTUrMaTHyecKkass  pa3HOCTh,  TOYEYHOE  WJIM  CTUIMaTHYECKOe
U300paKeHUe; EUCTBUTEIbHOE U MHUMOE M300pa)KE€HHUS; COIPSKEHHBIE
TOYKH; IPOCTPAHCTBO MPEAMETOB U MPOCTPAHCTBO U300PAKEHHUI).

83.1lentpupoBannas ontuyeckas cucrema. Gokycel. @oKaabHBIE TIOCKOCTH.
JlunetHoe yBenuueHWe. [JIaBHBIE TOYKM W TJIABHBIE ILIOCKOCTH.
OnTuueckas cuna. opmyna HerotoHa.

84.IlpononbHoe  yBenuueHue. YriaoBoe yBenunueHue. CBs3b  MEXIY
JMHEUHBIM, POJOJIbHBIM U YIJIOBBIM YBEIIMUYCHUSIMU.
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85.CnoxxeHue onTuueckux cucteM. OmnThyeckas cucTeMa CyMMapHOM
cucteMbl. Dopmyria KapAUHAIBHBIX TNIOCKOCTEN CYMMAapHON CUCTEMBI.

86.Ilpenomiienne Ha cdepuueckoid MoBepxXHOCTH. [lapakcuanbHble ITy4u.
Teopema Jlarpanxka-I'enbMrobia.

87.JIunza. Tonkas nmuH3a.

88.ITorpemHocT onTuyeckux cucteM. OnTudaeckue mprudophl.

89.CBeroBas BosiHa. IHTeHCUBHOCTH cBeTa. CBS3b MEXKAY UHTEHCUBHOCTHIO
CBETA U AMIUIMTYJIOM CBETOBOU BOJIHBL.

90.UuTepdepeniius CcBETOBBIX BOJH. [IpOAOKUTENBHOCTh IIyra BOJIH.
Onrtuueckas pa3HoCTh X0ja. 3epkana Openens. bunpuzma Openens.

91.UuTepdepeniiuss MHOTHX BOJIH. BekropHas mnuarpamma. YCIOBHS IS
TJIABHBIX MAaKCUMYMOB 1 UHTEPHEPEHITMOHHBIX MUHUMYMOB.

92 .IMpunnumn [roitrenca — Openensi.

93.30ub1 ®penenss. OOOCHOBaHUE C TOYKU 3PEHMSI BOJHOBOM ONTHUKU 3aKOHA
OPSMOJIMHENHOTO paclpOCTPAHEHHUS CBETA.

94. Tudpakuust Openenst OT MPOCTEUIINX TPErpajl.

95. Mudpakuus Opaynrodepa ot e U Ha KPyriioM OTBEPCTHUH.

96. ludpakunroHHas pemierka.

97. Mudpakuus Ha MPOCTPAHCTBEHHON PEIIETKE.

98.["onorpadus.

99. lucnepcus ceera. HopManbHas 1 aHOMaJIbHAS TUCTICPCHH.

100. TI'pynmoBasi CKOpPOCTb.

101. Krnaccudeckas 37€KTPOHHAS TEOPHS TUCIIEPCHU CBETA.

102. Tlornomenue cBera. 3akoH byrepa-Jlambepra. 3akoH bepa.

103. Paccesnme cBeta. PaccesHme B MyTHBIX cpeaax.  PameeBckoe
paccestHue.

104. Tlonspu3zarus cBeTa MpU OTPAKEHUU U TIPEIIOMIICHUHN Ha TPAHUIIS
paszzeina ABYX JAUAJIEKTPUUYECKUX CPEl.

105. JIBoifHOE JTy4yenperoMiIeHHE.

106. HutepdepeHiius Noaspu30BaHHOTO CBETA.

107. WckyccTBeHHas ONTUYECKass aHU30TPOTIHSI.

108. Bparmienue miIocKOCTH NoOJspU3alvy. 3akoH bro.

109. TemnoBoe uznyuenue. 3akoH Kupxroda.

110. 3akxonsl Credana—bonsimana u Buna.

111. ®opmyna [1nanka.

KBanTtoBas dhusuka

112.  ®orosrddexT, ero Buasl. @opmyna DitHmTeiHa s hoTodaddexra.

113. ®otoHsI ux 3HEprus u uMmiyibc. Ipdext Komnrona.

114,  Omsit JleGenena. /{aBnenne cBera.

115.  [nunHa BonHbI e bpoitis.

116. Ilpunnun sHeonpeaenéHuoctu I eizenoepra.

117. BonnHoBas ¢yHkmuss u €€ GU3NUECKUH CMBICI. YpaBHEHHE
[Ipenunrepa.
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118. TynsenbHbIN 3G (deKT. DIEKTPOH B HOTEHIIUAIBHOM sIME.

119. Mogens aroma Tomcona. OnwiT Pesepdopna. [Inanerapnas monaenb
aToMma.

120. Ilocrynatel bopa. BeiBoa cepuanbHoit hopmyibl. Dopmyina baaeMepa
IUTS CTIEKTpa BOJIOPO/IA.

121. CrnoHTaHHOE W BBIHYXJEHHOE u3iydeHue. [[puHuun padoTsl 1a3epoB.

122.  Bunawl nazepoB. Ilpuniun paGoThl reauii-HEOHOBOT'O, PYOMHOBOTO U
MOJIYTIPOBOIHUKOBOTO JIa3€POB.

SlnepHas dbusHkKa.
123. EcrecTBeHHas paguoOaKTUBHOCT, W €€ 3aKkoHOMepHOCTH. I[IpaBuia
cMmerieHus. YpaBHeHus anbda- u Oera-pacnana. [lepuon momypacnanaa.
124, Peaknum paenenuss W cuHTe3a. JleeKT Macchl WM DHEPTHUS CBS3H.
Kputnueckas macca.

125. DnemeHTapHbIE YaCTHUIIHI.

126. Honwmsupyromne H3Iy4YeHHS W HUX XapakTepucTuku. Kocmmueckue
Jy4H, UX COCTaB U XapaKTCPUCTUKH.

TumoBble pacyeTHbIE 321a4M /151 IPOBEACHUA MPOMEKYTOUYHOM aTTeCTALUMN

3agayva 1. JIBrxKyIeecs T€JI0 Maccoi my, yJIapsieTcs O HEMOABUKHOE TEJIO MAaCCOM my.
Cuuras yap HEyIpyrum U LEHTPaJIbHBIM, HANTH, KaKas 4aCTb KHHETUYECKON YHEPTUH
W, mepBoro Tena nepexoauT Npy yaape B TEII0. 3aady peluTh CHayajla B 00111eM
BHUJIE, @ 3aTEM PACCMOTPETH CIIy4au: a) my; = My; 6) my = 9m,.

3agaya 2. 13 opyaus maccoil mp = 5 T BbUIETAET CHapsa Maccoi my = 100 k.
Kunernueckas sHeprus cHapsna npu Boeuiere Wy, = 7,5 MIx. Kakyro kuHeTH4eCKyro
sHepruto Wy, Mojaydaer opyane BCIAEACTBUE OTAaYu?

3azgaua 3. JIBe rupu ¢ MmaccaMi m;=2 KI' U my=1 KI' COEIMHEHBI HUTHIO, TEPEKUHYTON
yepes 010k Maccoit m=1 kr. HaifTu yckopeHue a, ¢ KOTOPbIM IBUKYTCS TUPH, U CUJTbI
HaTsDKeHUs T; u T, HUTEH, K KOTOPBIM MOABEIIEHBI THPU. BIIOK CUMTATh OJHOPOIHBIM
nvuckoM. TpeHunem npeHeOpeyb.

3amaua 4. ['opusonTanpHas wiargopma Maccoit m = 100 kr BparaeTcsi BOKpyr
BEPTUKAIILHON OCH, TPOXOAsILel yepe3 LeHTp maaTdopmbl, ¢ yacToToi n; = 10
00/muH. YenoBek maccoil my = 60 Kr CTOUT P 3TOM Ha Kpato minatdopmbl. C kakon
YacTOTOW N, HAYHET BpalllaThes I1aT(opma, ecii YeJIoBeK MepenieT oT Kpas
matgopMel K ee 1ieHTpy? CunrtaTh maaThopMy OJJTHOPOIHBIM IUCKOM, a YEJIOBEKa —
TOYEYHOU MACCOM.
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3anaua 5. Kakoe 4rcio MOJIEKYJ n COAEPKHUT €AMHUIIA 00beMa cocya MpH
temmepatype t = 10° C i gaBnennn p = 1,33-107 ITa?

3azaya 6. Kakoe naBiieHHe p HaJ0 MPUIOKHUTh, YTOOBI YTIEKUCIBIN ra3 NpeBpaTUTh B
KUAKYIO yraekucnoTy npu Temnepax t; =31° C u t, = 50° C? Kakoit HauOoabmmi
00beM Vo MOXKET 3aHMMATh Macca m = 1 KT >kuJIKoi yriekucioTsei? Kakoe
HanOOoJIbIIEE JABIEHUE Pmax. HACBIIIEHHOTO Mapa XKUAKON YIIIEKUCIOTHI?

Tunosble CUTYyallHOHHBLIC 3aa91 VIS IPOBECACHUSA HpOMe)I(yTO‘IHOﬁ arrecranmumu

3amava 1. OOBsicHUTE, TOUEMy TMpaBblil Oeper Bonru kpyT.

3amaya 2. OOBSCHUTE C TOYKH 3PEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH SIBJICHUE
BHYTPEHHETO TPEHUS MEXKTy CIOSIMHU KHUIKOCTH (raza), BOSHUKAIOIIEE TIPH
JTAMUHAPHOM TE€UEHUU KUIKOCTH (raza).

3anaua 3. Ucxons u3 npunnumna ['tolireHca-Openens 00bSICHUTE SBICHUE PACCESTHHUS
CBETa B MyTHOM cpejie (JIbIM, TYMaH ...).

3anauda 4. B bepmyackoM TpeyroiabHUKe ObLT 00HAPYKEH KOpaldib 6€3 BUIUMBIX
MOBPEXKJIECHUM, HO 0€3 SKuMaxa. bbljio BUHO, UTO HKUMAX MOKUHYJ KOpabJib B
crielke. BeIABUHBTE TUMOTE3Y O MPUUYUHE JAHHOTO CTPAHHOTO COOBITUS C TOUKU
3pEeHUS KauKu KOpaoJisi Ha BOJTHAX.

10. MeToanyeckue peKoMeHAAIMH UIs1 00Y4aIOLIUXCS 110 OCBOEHHIO
AUCHHUTLINHBI

N3yuenune gucuumimbabl  «Duzuka» OpraHu3yercss B BHUIE  JICKIUH,
NPAKTUYECKUX 3aHATHH, J1a0OpaTOpPHBIX pabOT M CaMOCTOSITEIbHOW padOTHI.
[IpoaomKUTENbHOCTh H3YyYEHUS AUCLMUIUIMHBI — JBa CEMECTpa. YPOBEHb H
KauyeCcTBO 3HAHUW OOy4YaIOMIMXCA OIICHUBAIOTCS IO pe3yjbTaTaM BXOJHOTO
KOHTPOJIS, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTallUU MO
WUTOraM OCBOEHUS TUCIUIUIMHBI B BUJIE SK3aMEHOB BO 2-M U 3-M CeMecTpax.

Jlexmust — ocHOBHas (popMa CUCTEMATHYECKOT0, TTOCJIEI0BATEILHOTO YCTHOTO
U3JI0KEeHUs yueOHOoro Marepuana. UYTeHue JIeKIui, KaK MpaBuio, OCYIIECTBIISICTCS
HauOosee npo¢eCCUOHATIEHO MOATOTOBJIEHHBIMU MpernoaBaTesIsiMu
yHuBepcuteTa. OCHOBHBIMU 3a7a4aMu JICKIUK SIBIISFOTCS:

— O3HAaKOMJIEHHE OOYyYalIIMXCsi C MeJIsSIMH, 3aJadyaMd W CTPYKTypou
M3y4yaeMoOW IUCUUIUIMHBI, €€ MECTOM B CHCTEME HAyK M CBS3IMHU C JAPYTUMU
TUCITUTUTMTHAMU;

— U3JI0KEHUE KOMIUIEKCA OCHOBHBIX HAYYHBIX MOHSTUMN, 3aKOHOB, METOJIOB,
MIPUHITUTIOB TAHHOW JUCIUTUINHBL

Jlekuiun MOTHBUPYIOT OOYy4YalOMIETOCsS Ha CaMOCTOSTENbHBIA TIOUCK W
M3yYCHHE HAYYHOW U CHEUUAIBHOW JTUTEpPATyphl U APYTrUX UCTOUHHUKOB MO TEMaM
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TUCITUTUINHBI, OPUEHTUPYIOT Ha BBISBICHUE, (POPMYIMPOBAHUE U HCCIICTOBAHUE
HanboJyiee aKTyaJIbHBIX BOMPOCOB M TMpoOsieM (U3MKU. 3HAYUMBIM (PaKTOPOM
TIOJTHOIIGHHON Y TUTOAOTBOPHON pabOThl 0OyYaromerocss Ha JIEKIIUH SIBJISCTCS
KyJlbTypa BeleHUs KoHcmekTa. Crhymas ek, HeoOXOJUMO HayYUThCs
BBIICTIATh U (PUKCUPOBATH €€ KITFOUYEBBIE MOMEHTHI, 3alHUChIBas UX 0OJiee YeTKO M
BBIJICTISIST KaKUM-JIMO00 crocobom m3 olmiero Tekcra. Kpome Toro, He0OX0auMo
HAY4YUTHCS JeNIaTh IOHATHBIC 11 00YYarOIIerocs COKpPAIICHUS P 3allMCH TEKCTa
JEKIIMK W CTPEMHUTHCS OCBOWTH OBICTPYIO MaHEpy MHChbMa U PYOPHUKAIUIO
MaTepuana.

[IpakTrueckne 3aHaTHS TI0 AWCHUIUIMHE «DU3MKa» TMPOBOIATCS B
COOTBETCTBUHM C y4€OHO-TEMAaTHYECKUM ILIAHOM IO OTAEIhHBIM Tpynmam. llems
MPAKTUYECKUX 3aHATUA — 3aKPENUTh TEOPETHUECKHE 3HAHWS, IMOJYYCHHBIC
CTyJIGCHTaMH Ha JIEKIUAX W B peE3yJbTaTe CaMOCTOSTEIBHOTO HW3YYCHUS
COOTBETCTBYIOIIUX Pa3/IEJIOB PEKOMEHIYEMON JIUTEPaTyphl, a TaKkKe MPUOOPECTH
HavyaJIbHbIE TTPAKTUYECKHE HABBIKKM aHANIM3a HAOII0JaeMbIX (PU3NYECKUX SBJICHU.

Tembl pakTHUECKUX 3aHATUH 3apaHee COOOIIAIOTCs 00yJaroUMCs JUIsl TOTO,
9TOOBI OHM  HMEIM  BO3MOXKHOCTh  TOJATOTOBUTHCS M MpopadboTaTh
COOTBETCTBYIOIINE TEOPETUUYECKUE BOMPOCHI AWCIMUIUIMHBL. B Hawane kaxxaoro
MIPAKTUYECKOTO 3aHATHUS MPEMNoiaBaTellb KPaTKO JOBOJUT J0 OOYYAOIIMXCA 11EJb
U 33744 3aHIATHS U COOOIIaeT 00y4arolmuMcs OCHOBHBIE 3aKOHBI HEOOXOIUMBIE
JUTSI peIIeHUs 3a/1a4 Ha 3aHSATHH.

B pamkax TpakTHYECKOTO 3aHATHS OOydYaromiuecs pemarT 3aaadd U
pa3OuparoT TMpakTHYECKWe 3aJa4dl  CaMOCTOSATEIBLHO WJIM TPU  MTOMOIIU
npenogaBatens. [IpenogaBaTens BHICTYNAeT B POJIM KOHCYJIBTAHTA, OCYIIIECTBIISCT
KOHTPOJIb TIOJYYCHHBIX OOYyYarolmUMHUCS pe3yJbTaToB. Takke B KadyecTBe
dNIEMEHTa TMPAKTHYECKOW TOATOTOBKM TPHUMEHSETCS pa3dop KOHKPETHOU

CUTYAaIlUH.
OTtcyTcTBHE 00YUaAOMIMXCS HA 3aHATHAX WM UX HEAKTHBHOE yJacTHE Ha HUX
MOKET OBITH KOMIIEHCUPOBAHO CaMOCTOSTETbHBIM BBITIOJTHEHUEM

JOTIOJIHUTEIIBHBIX 3aJaHUM U IIPEACTABICHUEM UX Ha IPOBEPKY IPEIOJABATEINIO.

JIaGoparopHble pabOTHI MpPHU3BaHbl PAa3BUTh HABBIKW 3KCIEPUMEHTAIBHOM
bu3nuecKoil NEATebHOCTH OOYyYaroluxcs, a TakKe 3aKpenuTh (QU3NYECKHe
3HaHUA ONBITHBIM MyTEM. B mpouecce 1abopaTopHBIX pabOT CTYAEHTHI MPOBOJSAT
CaMOCTOSITEJIbHOE O3HAKOMJIEHHME C TEOPHEH, JIekKAIed B OCHOBE HM3y4aeMOTO
SBJICHUSI UCTIOJIb3YsI MeToAnueckue nocoodus. Ha 3ansatusx naboparopHbie pabOThI
IPOBOJAATCA B NPUCYTCTBUU NPENOAABATENSA, KOHTPOJHMPYIOWIETO IPOLECC HX
NPOBEAEHNUS M KOHCYJBTHUPYIOWIETO CTyAeHTOB. [lo pe3ynbrataM mnpoBencHUs
paboT cTyneHTaMu opopmisieTcs OTYET U MPOBOAMTCS €ro 3ammrta. B mpouecce
3alUThl OTYéTa MO JabOopaTOpHOl paboTe MpenoaaBaTeNb MPOBEPSIET 3HAHUE
OCHOBHBIX 3aKOHOB, Ha KOTOpPBIX Oa3upyeTcss HM3ydyaeMoe SBJICHHE, a TaKxke
IIPABUJIBHOCTb U CAMOCTOSITEIIbHOCTD HAIIMCAHUE OTYETA.

Llenbto caMOCTOSTENbHOM pabOThl 00YYaIOUIMXCs MPU U3yYEHUU HaCTOSIeH
y4eOHOM JAMCUHUIUIMHBI SBISETCS BhIpAOOTKAa MMM HABBIKOB PaOOTHI C HAYYHOM U
y4eOHOM JHUTEepaTypoi, a TakkKe pa3BUTHE Yy OOYy4aloUIMXcs YCTONYMBBIX
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CIIOCOOHOCTEM K CaMOCTOSITENIbHOMY M3y4YeHUI0O M 00pabOTKe MOIy4eHHOMN
uHpopmarmm.

B  mpomecce  camocrosiTenbHOM — pabOThl  OOydaromMiicss  JTOJDKEH
BOCIIPUHUMATh, OCMBICIIMBATh U YIUIYOJISITh MOJydaeMyto HH(POpPMAIUIO, periaTh
PaKTUYECKUE 3a/1a4H, OJITOTABIUBATH JOKJIAJIbI, BHITOIHSITH JIOMAITHUE 3a]JaHus,
OBJIaJIeBaTh NPOo(decCHOHATBbHO HEOOXOIMMbIMU HaBblkaMHu. (CaMmocTosiTeNbHas
paboTta o0yuarolierocsi BeCcbMa MHOrooOpas3Ha U cojiepkarenbHa. OHa BKIIIOYAET
CJIEYIOIINE BUIbI 3aHATUM:

— CaMOCTOATEIbHBIN 0100, U3yUYeHNEe, KOHCIIEKTUPOBAaHUE, aHAIHN3 y4eOHO-
METOINYECKOW Y HAYYHOU JIMTEPATypPhl, IEPUOANYECKUX HAYUHBIX U3IaHUH,

—HHIUBUAYyaldbHas TBOpYEcKas paboTa TO OCMBICICHHIO COOpaHHOM
uH(pOpMaIlMK, TPOBEICHUIO CPABHUTEIHHOTO aHajiM3a M CHHTE3a MaTepHaJIOB,
MOJTyYEHHBIX U3 Pa3HBIX UCTOYHUKOB, MHTEPIIPETAIMA HHPOPMAIIUH, BHITIOTHEHNE
JIOMAIITHUX 33JIaHu;

— 3aBEepILIAOLIUI 3Tall CaMOCTOATEIbHOM pabOThl — MOATrOTOBKA K cladye
AK3aMEHa M0 JUCHUIUIMHE, TpPEArojararpiias WHTErpalyi0 U CHUCTEMAaTHU3aIUIo
BCEX TOJYUYCHHBIX NMPU U3YYECHUU YUYSOHOUM TUCIUILITMHBI 3HAHUH.

[To IlonoxeHuto O camMOCTOSTENbHOM paboOTe CTYACHTOB YHHMBEpCUTETA
COJIEp)KaHUE BHEAYJUTOPHOW  CaMOCTOSITENIBHOM  paboThl  JUIsl  U3y4YCHUS
TUCIUTUINHBL  «DU3KKa» MOXKET ObITh PEKOMEHJOBAHO B COOTBETCTBUU CO
CJIETYIOIUMU €€ BUAAMH, Pa3AeICHHBIMU 110 [IEJICBOMY MPU3HAKY:

a) JUIs OBJIaJICHUS 3HAHUSIMM:

- uyteHHWe Tekcta (y4eOHMKa, TEPBOMCTOYHMKA, JIOTIOJHUTEIHHOM
JUTEPATYPHI);

- COCTaBJICHUE TUIAHA TEKCTA,

- KOHCMIEKTUPOBAHNE TEKCTA;

- paboTa co CIIOBapsIMU U CIIPABOYHUKAMU;

- pabora C DOJNEKTPOHHBIMH  HWH(DOPMAIMOHHBIMH  pecypcaMud |
UH(GOPMAITMOHHON TEIEKOMMYHHUKAIIMOHHOM ceTn VIHTepHeT u ap.;

0) JU1s1 3aKpeTyICHUs] U CUCTEMATU3aINK 3HAHUH:

- paboTa ¢ KOHCIEKTOM JieKiuu (00paboTka TeKCTa);

-pabora Ham y4eOHBIM  MarepuaioM (ydyeOHHKa, TEPBOUCTOYHHKA,
JIOTIOJTHUTEIHLHOU JTUTEPATYPHI);

- COCTaBJICHUE TUIAHA U TE€3UCOB OTBETA;

- COCTaBJeHUE albOOMOB, TAaOJUIl, CXeM JUIsl CHCTeMaTH3aluud Yy4eOHOTO
MaTepHana;

- OTBETHI HAa KOHTPOJBHBIE BOIIPOCHI;

MOJTOTOBKA TE3WCOB COOOIIEHWH K BBICTYIJICHUIO HA TMPAKTHYECKOM
3aHSITHH;

- MOATOTOBKA K cJlaue 3aueTa u JIp.;

B) /11 POPMUPOBAHUSI YMEHHI M HABBIKOB:

- pemieHne (PU3MYECKUX 3a/1a4;

-MPOEKTUPOBAHUE W MOJICTMPOBAHUE pa3HBIX BHJIOB KM KOMIIOHEHTOB
PO EeCCUOHATIEHOM IESITEIIbHOCTH.



B nporecce nzydenust mucumiinHbl « DU3UKay BaKHO MOCTOSHHO TOTOTHATh
U pacIIupsTh CBOM 3HaHWsA. V3ydeHHe peKOMEHIOBAHHON JUTEpPaTyphl M APYTUX
MUCTOYHUKOB MH(OPMAIMU SBJSICTCSI BAKHOW COCTAaBHON YAaCThIO BOCIPHATHS U
YCBOGHHUs HOBBIX 3HaHWid. Kpome TOro, HeoOXOIMMO OTMETUTH, 4YTO, B
OTIpE/ICTIEHHOM CMBICJIE, KAYECTBCHHBIN ypOBEHb BCEH CaMOCTOSITEILHOU paOOTHI
00yJaroIIerocs onpeaesaeTcs ypOBHEM CaMOKOHTPOJIS.

Texymuii KOHTPOJIb 3HAHUN CTYJICHTOB OCYIIECTBIISICTCS 10 HTOTaM:

- pabOTHI Ha MPAKTHYECKUX 3aHATHUSX,

- BBINIOJIHEHU S JTaOOPATOPHBIX PadoT,

- pEIICHUS PACUCTHBIX U CUTYAI[MOHHBIX 3a7a4.
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Pabouast nporpamMmMa TUCIMIUIMHBI COCTAaBI€HA B COOTBETCTBHH C TPeOOBaHUSIMMU
®I'OC BO 1no cnemmanmsHOCcTH 25.05.05 Okcruryaranys BO3AYIIHBIX CYZOB U
OpraHM3alys BO3MYIITHOTIO JIBI>KCHUS

IIporpaMma paccMOTpeHa U yTBepXK/IeHa Ha 3aceanuu Kadeapsl Ne 5 Ousuky u
XUMHH < 1 » 04 2026 roma, mpotokoa Ne .

s

(yuenas cmenens, yuernoe 36611-&1?{/956171410174}1 U UHUYUANBL PA3PAOOMYUKOB)

PazpaboTuuk:

(yuenas cmenenv, yuenoe 36anue, Qamunus u UHUYUATbL PA3pAbOMHUUKOS)

3asenytoiero kadeapoit Ne 5 Ousuku gxuMun
I.¢.-M.H., mpodeccop M ApOysoB B.I.
(yuenasa cmenenv, yueroe seanip, d)azwwzﬁﬂ U UHUYUANLL 30620YI0Ue20
Kagheopoti)

IIporpamma coriacoBaHa:
ITporpamma coracoBaHa:

PykoBogurens OITOIT
K.T.H., JIOIIEHT ITerposa T.B.

(yuenas cmenens, yuenoe 36anue, amunus u unuyudiv pykosodumens OIIOII)

IIporpamma paccMOTpeHa U COTJIacOBaHa Ha 3aceJaHMH Y YeOHO-
METONUYECKOT'0 COBETA YHUBEPCUTETA K 77 » eyt 2 2024 rona,
nporokon Ne 7 .
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