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1.ITIOSACHUTEJIBHAS 3AIINCKA
JlaHHBIE METOAMYECKUE YKa3aHUs IIPEAHA3HAYAIOTCS Ul OKa3aHUs IIOMOIIM CTYJAEHTaM B
BBINOJIHEHUH MTPAKTUYECKUX padoT 1Mo yueOHoH nucturiinae «Pu3nukay.

Buabl 3a1a4 ¥ JIAHBI UX PelICHUs

Ha npakTiueckux 3aHATHAX 10 (PU3MKE OOBIYHO HCIIONB3YIOTCS:

1) 3agaun-ynpaxHeHus1, IOMOTAIOIIUE CTYIeHTaM IpUOOpecTH TBEPAbIC HABBIKU pacuéra
U BBIUMCJICHUM;

2) 3apauM Ui JeMOHCTpAlMK IPAKTUYECKOT0 IPUMEHEHUS T€X WM UHBIX 3aKOHOB;

3) 3agaun )i 3aKpEIJIEHUs] U KOHTPOJISl 3HAHUI;

4) no3HaBaTeNbHbIE 33Jauu.

3amauu IS 3aKpEIUIEHUs. U KOHTPOJS 3HAHUM U 3aJauu-yINpaKHEHHsI pacCUMTaHbl Ha
UCIIOJIb30BaHUE T'OTOBBIX 3HAHUH, MOJTYYEHHBIX W3 KHWI, JIEKLMH, OT Ipenojasatens. Pemienue
TaKUX 3a7a4 ONMPACTCSI B OCHOBHOM HA MEXaHU3Mbl MaMsiITH W BHUMaHUS. OHO B HM3BECTHOM
CMBICJIE TIOJIE3HO U JIaXKe HEOOXO0MMO.

Hampumep, npm pemieHnu 3aadn-ynpakKHEHHMsT HAa KOJIMYECTBEHHBIM pacyéTr cpenHen
KBaJPaTUYHOM CKOPOCTH MOJIEKYJ IJla3a NpHU 3aJaHHbIX YCIOBMSX (TeMIepaType) CTYICHTBHI
JOJDKHBI 3HATh (OpMyITy Ui pacuéra CpeaHel KBaJApaTHYHOW CKOPOCTH MOJICKYIN, 3HAYCHHE
YHHUBEPCAJIbHON ra30BOM NOCTOSHHOW, U YOEAUTHCS, YTO CKOPOCTH MOJIEKYJ OYEHb BEJIMKU JaXe
IpY KOMHATHBIX Temreparypax. Bc€ aTo mone3Hno s uzydeHust MOJIEKYIsIpHOH pu3uku. OgHako
TOJIbKO T€ 3aJlaud, B KOTOPBIX YCTAHABIMBAIOTCS HOBBIC, HEM3BECTHBIE paHEe CTYIEHTaM CBS3U
MEXly 3HAKOMBIMHM (PU3UUYECKUMU XapaKTEPUCTUKAMU, SBISIOTCS CTUMYJIATOPOM HMX YMCTBEHHOM
nesrenbHOCTH. K TakuM 3aj1auaMm B MEPBYIO Ou€pelb OTHOCATCS O3HABATENbHbIE 3a1aun. OTindne
MIO3HABATEJIbHBIX 337ay OT 3a/4ay JPYTUX BHUJIOB COCTOMT B TOM, YTO B IPOLIECCE UX PEILIECHUs
oOyyaroimuiicss npuoOpeTaeT HOBbIE 3HAHUS.

Ecnu cryneHT umeer ciabyro TEOPETUUYECKYIO MOATOTOBKY, pPEUIEHHE 3a7a4 M0J100HOr0o
poJla MOXKET OKas3aTbCs [UIsl HETO HENMOCWIBHBIM. Jlaxke B 3TOM ciy4ae, €Cii, NPUCYTCTBYS Ha
3aHATHUSIX, OH MO3HAKOMHUTCS C XOJAOM PEUICHHs] U Pe3ylbTaToM, 3TOro OyAeT HeAOCTaTOYHO MJIs
JOCTIDKEHUSI 1IeJM TO3HaBaTenbHOM 3anaud. IlosTomMy HYXHO TpeOoBaTh, YTOOBI CTYIEHTHI
TOTOBWJIM TEOPETHMUECKUH MaTepuasl, U TOKa3blBaTb UM, YTO HMMEHHO HEBBINOJIHEHHE 3TOrO
TpeOOBaHUS MPUBOJIUT K HEYyJaue MU peIIeHUH 3a/1au.

Jlnia penieHus 3aja4 pacu€THOTO XapaKTepa JI0CTaTOYHO COCTAaBUTh CUCTEMY ypaBHEHHH, a
Jlanplile BCE CBOAUTCS K MaTeMaTH4YecKUM JAeicTBusM. HekoTopble 3agaun TpeOyroT /Ui pelieHus
reOMETPUUECKUX MTOCTPOCHUN U HCTIONb30BaHMs rpadukoB. HecMoTps Ha paznuuue B BUAAX 3azad,
UX peLIeHHE MOXHO IMPOBOJUTH IO CIEAYIOLIEMY 00IIeMy IUIaHy (HEKOTOpbIe MYHKTHI MJIaHa MOT'YT
BbINAa/1aTh B HEKOTOPBIX KOHKPETHBIX CIIydasix), KOTOPbIM HaJ0 MPOJUKTOBATh CTYACHTaM:

1. mpoyecTh BHUMATEIBHO YCIOBHUE 3a/1a4U;

2. IOCMOTPETH, BCE JIU TEPMUHBI B YCIOBUAX 33]1a4l U3BECTHBI U MOHSATHBI (€CJIU YTO-TO
HESICHO, CJeqyeT OOpaTUTbcd K Yy4eOHUKY, IPOCMOTPETh peIIeHUs MpeAbIyluX 3ajad,
MIOCOBETOBATHCSI C MPEnoaBaTesieM);

3. 3amMcaThb B COKpAIleHHOM BHJE YCJIOBHME 3a/JauM (KOrJa BBEJIEHBbI CTaHAapTHHIC
0003Ha4YeHUsl, JIeT4e BCIIOMUHATH ()OPMYJIbI, CBSA3BIBAIOLIME COOTBETCTBYIOUINE BEIMYMUHBI, YETUE
BUJIHO, KaKHe XapaKTePUCTUKH 3aJJaHbl, BCE JIN OHU BBIPAKEHBI B OHOM CHCTEMe €AMHUIL U T.1.);

4. cpenath 4YepTéxX, €CIM 3TO HEOOXOAMMO (Jenas 4YepTeéx, HYKHO CTapaThecs
NPEeJCTaBUTh CUTYAIMIO B Hanbosee o01eM Buje, HapuMep, €Cly peliaeTcs 3ajada 0 KoJieOaHuu
MasiTHUKA, €ro cleayeT n300pa3uTh HE B MOJ0KEHUH PAaBHOBECHS,  OTKIIOHEHHBIM);

5. TpOU3BECTH aHAIM3 3a/Ja4M, BCKPBITh €€ (QHU3UYECKUN CMBICH (HYXKHO YETKO
MMOHUMATh, B UeM OYIET 3aKII0YaThCs PEIICHUE 3a/1aui; TaK, €CIH TpeOyeTcsl HaWTH TPASKTOPHIO
JBUKEHHUSI TOUYKH, TO OTBETOM JIOJDKHA CIYKUTh 3alMChb YPaBHEHUH KPUBOW, ONUCHIBAIOLIEH ATy
TPAaEeKTOPHUIO; HA BOMNPOC, OYAET JM TPACKTOPHs 3aMKHYTOW JIMHHEH, ClIeyeT OTBETUTh «Ia» WIH
«HET» ¥ 00BACHUTDH, IOYEMY BBIOpAH TAKOH OTBET);



6. YCTaHOBHTD, Kakue (PU3NYECKHE 3aKOHBI U COOTHOIICHUSI MOTYT OBITh MCIIOJIb30BaHbI
IIPY PELICHNH TaHHOMU 3a1auH;

7. COCTaBUTh ypaBHEHHSA, CBA3BIBAIOIIME (PU3MUECKUE  BEIWYHHBI, KOTOPHIC
XapaKTepU3yIT pacCMaTpUBaeMble SIBIEHUS C KOJTMYECTBEHHOW CTOPOHBI;

8. pelINTh 3TU YpaBHEHUS OTHOCHUTEIBHO HEU3BECTHBIX BEJIMYMH, NOJYYUTh OTBET B
obmmeM Buze. [Ipexne yeM nepexoauTh K YMCICHHBIM 3HAUYCHUSIM, II0JIE3HO IIPOBECTU aHAIIU3 ITOTO
pELIEHUs: OH IIOMOKET BCKPBITh TAKHE CBOMCTBA

paccMaTpUBaeMOro SIBJICHUS, KOTOPbIe HE BUJIHBI B UUCIIEHHOM OTBETE;

9. mepeBecTH KOJUYECTBEHHBIE BEIUYMHBI B OOmEnpuHATYi0 cuctemy eauuui (CH),
HaWTH YUCIICHHBIN pe3yJIbTaT;

10. npoananu3upoBaTh IOJYYEHHBIH OTBET, BBIICHUTH, KaK HM3MEHSETCS MCKOMas
BEJIMYMHA [IPU HW3MEHEHMM JpPYTUX BEJIUYUH, (PYHKIUEH KOTOpBIX OHa SIBJISETCS, HCCIIEAOBATh
IpeJiebHbIE CIIyYau.

IIpuBenénHas mocienoBaTeNbHOCTh JEHCTBUH NpU pELIeHUH 3ajady yCBauMBaeTCA
CTYACHTaMH, KaK MpaBHJO, B XOJ€ 3aHITUH, KOrJa OHM Ha NpPAaKTUKE YOeKIarTcs B e
nenecooOpasHocTi. Ilo3TOMy B KOHIlE 3aHATHSA, IOJIE3HO IOJBECTH HTOr, CHOPMYJINPOBATH
HalJICHHBII aJrOpUTM pacCyXJIeHUN. 3aMeTHM, BIIPOYEM, YTO HE BCETJa MOXKET OBbITh IPEII0KEH
QITOPUTM PELICHUs 3a7a4H.

[Ipn ananu3e 3agady Ha ayJUTOPHBIX 3aHATHAX I[IOJIE3HO BO3BpallaThCcsl K IUIAHY.
OTK/IOHEHHE OT Hero B OOJIBIIMHCTBE CIy4aeB HE IO3BOJIAET CTYAEHTY peluTh 3aaady. Torna
HY)KHO HAallOMHUTb €My, KaKOW 3Tam HpONYyLIEH M YyKa3aTb, YTO HMMEHHO 3TO U MOCIYXHIO
OPUYMHOM Heyauu.

IIpumep pemenus 3agauu

3amaua.

Teno OporieHO OT MOBEPXHOCTU 3€MJIM O] YIJIOM 0 K TOPU30HTY C HA4aJIbHOM CKOPOCTHIO

Yo . OHpeI[eJ'H/ITB BBICOTY noabeéMa U JaJbHOCTh IIOJIETA.

Hano: Pemenne

a [Iyctes Temo OpoleHO OT TOBEPXHOCTH 3EMJIM TIOJ YIJIOM ¢ K TOPH30HTY C
Yo Ha4yaJIbHOU CKOPOCTBIO Yo,

Haiiru: BriGepem cuctemy orcuéra Takum 00pa3om:

Y'Z - COBMECTHUB HAYaJIO NPSAMOYTOJBHOW JAEKapTOBOM CHUCTEMBI KOOPAMHAT C HA4YajJoM
X-7

JIBUJKEHHUSI TEIa;
- OCb UKC HalpaBJIEHa TOPU30HTAIIBHO;
- OCh UI'PEK — BEPTUKAJIBHO;
- 4achl OTCYUTHIBAIOT BpeMs OT MOMEHTA Ha4aJla JBUKEHUS.
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ypaBHeHI/IC IMPOCKOHNH HavyalabHOU CKOPOCTH Ha OCH KOOPpAUHAT 3aIIMIICTCH:

Uy, =, - COSQL

Vo, =0, SNt

N3 cucrem ypaBHCHI/Iﬁ MOKHO BBIPpA3UTh BPEMs, YUUTBIBAsA, YTO B BerHCﬁ TOYKC

OIIPCACIINTL BpEMA HO,[[’béMa TCia:
O0=uy,sina—gt

v, =0

t - oSN
g
. . . 2
_psina gfysina)  (vsina)
Y=Y, +y,sihag——--= =
BeicoTa monbséma: 9 2 9 29
v sin 2a
X=-"""
JlanbHOCTE TIOIETA: g
- 2 .
_(vsin ) , _ Uasin 2a
OtBer: 29 g
2. O0beM U coiep:KaHHe MPAKTHYECKUX 3aHATHI
e HaumMeHoBaHue TeMbl JHCHMIIIMHBI H IPAKTHYECKOT0 ®opma O0bem
B 3aHATHUSA KOHTPOJIsA 4acoB
Paszpnen 1. Mexanuka
1. | Tema 1.2. lunamuka. MMHCbMEHHBIN 6
W3ydeHne 3aKOHOB ABM)KEHHUS OTYET
2. | Tema 1.3. 3axoHbI COXpaHeHHs] B MeXaHHKe. MMCbMEHHBIN 8
OTYET

I/ISyquI/Ie 3aKOHOB COXpPaHCHHA MCXaHNUYCCKOI'O JBUKCHHA

Pazgea 2. MoJgiekyJsipaasi pu3uka




Tema 2.1 MoJjieKkyJISIpHO-KHHETHYECKAsI TEOPHUSI. N

3. MCHMCHHBIN
3ajayM Ha Ta30Bble 3aKOHbl U INPUMEHEHHUE YpaBHEHMUS OTUET 6
COCTOSIHMSI MJICAJILHOT'O Tra3a.

Tema 2.3 ArperaTHble COCTOSIHUSI BellecTBa U (pa3oBble

4. | mepexoasbl. MIMCbMEHHBIN 6
3amaun Ha arperatHble COCTOSHUS BemiecTBa M (a3oBBIC OTUET
MEePEX0JIbI.

Pa3nes 3. DiekTpoamHaMmuka

5. | Tema 3.1 DuekTpuyeckoe moJie HNUCbMEHHBIN 5
W3yueHne 3aK0OHOB 3JIEKTPUYECKOTO MOJIs OTUET

6. | Tema 3.2 IloCcTOSAHHBIH JIEKTPUYECKHI TOK. IIMCbMEHHBIN 6
W3yueHne 3aK0HOB 3JIEKTPUUYECKOr0 TOKA OTUET

7. | Tema 3.4 MaruutHoe mnoJie. MMCbMEHHBIN 4
W3yueHne 3aKOHOB MarHUTHOTO TOJIS OTUET
Tema 3.5. .

8. MACbMCHHBIN
JIEKTPOMArHUTHOE I0JIe OTUET 2
N3ydeHne 3aKOHOB JIEKTPOMAarHuTHOTO TOJISI

Pa3nes 4. Kosiedanus u BOJTHBI

9. | Tema 4.1 Mexanu4eckne KoJ1eOaHUS U BOJIHBI. MMCbMEHHBIN 6

W3ydeHue npupopl MEXaHUYECKUX KoeOaHui OTYET
Pa3zgen 5. OnTuka

10.| Tema 5.1 I'eomeTpuyeckasi ONTHUKA. MMCbMEHHBIN 6
W3ydyeHne 3aKOHOB reOMeTpUYECKON ONTUKU OTUET

11.| Tema 5.2 BoaiHoBasi onTHKA. MMACbMEHHBIN 6
M3ydeHune 3aKk0HOB BOJIHOBOM ONTHKH OTYET

Pa3nen 6. KBantoBas pusuka

12.| Tema 6.2 ®du3uka aToMa 1 AaTOMHOI0 A/APa. MHUCbMEHHBIN 6

W3ydenue ctpoeHus siipa atoma OTYET
Hroro: 68




IIpakTHYecKkue 3aHATHSA:

Pazpen 1. Mexanuka

Tema 1.2. IlunamMuka

IpakTuyeckoe 3anaTHe Ne 1: U3yuyeHue 3aKOHOB JIBHKEHHUS

Hean 3ansaTusa: M3yuyuTh 3aKOHBl JWHAMHKA W 3aKPENUTh 3HAHUS HA MPAKTUYECKOM
pELICHUH 3a]1a4 110 TEME.

3amava

[Ipu BbICTpene W3 MPYKUHHOTO MUCTOJETa BEPTUKAIBHO BBEpX myias maccoil M=20 r
HoJHsIack Ha BbicoTy h=5 M. Omnpeaenuth >KECTKOCTh K MPYXHMHBI MHCTOJETa, €CIM OHa Oblia
ckara Ha S=10 cM. Maccoit pyKuHBI PEeHEOPEYb.

3anava

[ITap mMaccoit mi, ABMXKYIIUINCSA TOPU3OHTAIBHO C HEKOTOPOM CKOPOCTBIO Vi, CTOJIKHYJICS C
HEMOABMKHBIM IIApOM Macco mp. Yaap - mpsMoO#, LEeHTpalbHbIA, abcomoTHo ynpyrui. Kakyro
noJto Ey cBOel KWHETHYECKON YHEpTHH MEePBBIN 1ap nepeaail BTopomy?

3anaua

[Tnardopma B Buje crutomrHoro aucka paauycoM R=1,5 M u Maccoit m;=180 kr BpaiaeTcs
[0 WHEPLHMH BOKPYT BEPTUKAIBHOM ocu ¢ yacToToil N=10 06/mMuH. B nientpe muatdopmMbl CTOUT
4esoBek Maccod Mp=60 kr. Kakyio JIMHEHHYI0 CKOPOCTh OTHOCHTEIHHO TIO0JIa IMOMEIICHUs Oyaer
UMETb YEJIOBEK, €CITU OH TepeiieT Ha Kpaii miaTthopmbl?

3anava

Teno OpoiieHo BepTHKaIbHO BBEPX cOo ckopocThio 30 m/c. Ha kakoil BbIcOTe U uepe3 Kakoe
BpeMsi CKOPOCTh Telia (1o MOyJi0) OyzeT B 3 pa3a MEHbIIe, 4YeM B Hadaje moabeMa?

3anaua

Halitu BbICOTY noabeMa M JAJIBHOCTh IIOJIETA CUTHAJIBHOM DPAKETHI, BBIIYIIEHHOH CO
ckopocthio 40 M/c o yrioM 60° K TOPU30HTY.

3anaua

Bo ckosbko pa3 oTIu4aeTcs CKOpOCTh UCKYCCTBEHHOIO CITYTHHKA, IBUKYIIETOCS Ha BHICOTE
21 600 kM OT MOBEPXHOCTU 3€MJIM, OT CKOPOCTHU CITyTHHKA, IBHXKYyIIerocs Ha Beicore 600 kM Haj
noBepxHocThi0? Panuyc 3emnu npuHATh paBHbIM 6400 KM.

3anaya

Kakyro cuimy Hajjo NprIIoKHUTh [Tl TOABbEMA BaroHeTKH Maccoi 600 Kr 1mo 3cTakazie ¢ yriom
HaksioHa 20°, ecnu K03()(HUIUEHT COMPOTHBIIEHUS IBUXKEeHUIO paBeH 0,057

3anaua

C KakuM yCKOpEHHEM a CKOJB3UT OPYCOK MO HAKJIOHHOM IJIOCKOCTH C YTJIOM HakJIOHa o=
30° ipu ko3 punmente Tpenus u= 0,2?

3anaya

C kakol MaKCHMaJIbHOM CKOpPOCTBIO MOJKET €XaTh MOTOLMKIMCT MO TOPU30HTAIBHON
MJIOCKOCTH, OMUCHIBas AyTy paauycoM 100 m, eciiu ko3¢ dunineHT Tpenus pe3uHsl o nousy 0,4? Ha
KaKOW yroJl OT BEPTUKAIBHOIO MTOJIOKEHUSI OH IIPH 3TOM OTKJIOHSETCA?

3amaua

Bbpycok maccoit 400 r nmox aeiictBuem rpysa maccoit 100 r (puc.) IpoXoAUT U3 COCTOSHUS
nokos myTh 80 cM 3a 2 ¢. Haiitu ko3 dunment tpenus.



NI

3amgava

Moryt nu cunsl 10 u 14 H, npusnoxxeHHble K OJHOW TOYKE, JaTh PAaBHOICHCTBYIOIIYIO,
paBHylo 2, 4, 10, 24, 30 H?

3agaua

Hurtb, Ha KOTOpOI BUCHUT Ipy3 Maccoil 1,6 Kr, OTBOOUTCS B HOBOE MoJIoKeHue cuiioit 12 H,
JEHCTBYIONIEH B TOPU30HTAIHLHOM MOJIOKEHUU. HallTu cuily HaTsbKeHUs HUTH.

3agaua

[Tpn kakoM MUHUMAIBHOM KO3((HIIMEHTE TPEHHS CaHKH HE OYIyT CKAThIBATHCS C TOPBI,
€CJIM YToJl HaKJIOHA TOpsI paBeH 30°7

3agava

Ha kponmreitne Bucur rpy3 maccoit 100 kr, yroj Mexay HaKJIOHHBIM U TOPU30HTAIBHBIM
crepxkHsiMu paBeH 300. Onpenenure Cuily, pacTATMBAIOUIYI0 TOPU3OHTANBHBIN CTEPKEHb, U CUITY,
CKMMAIOIIYIO HAKJIOHHBIN CTEP)KEHb.

AANARRRARRRRRNRARNRRRNNNS

3anaua

J1Ba onHOpoaHBIX mapa maccamu 10 kr u 12 xr ¢ paguycamu 4 cM U 6 CM COOTBETCTBEHHO
COEJMHEHBI MOCPEICTBOM CTEpKHS Maccoll 2 kr m jgiuuHOoM 10 cm. LleHTpbl mapoB jexaT Ha
IIPOJIOJKEHUH OCH CTepkHs. Haliiure rmonokeHne HeHTpa TSHKECTH 3TOH CUCTEMBI.

Paszpnen 1. Mexanuka

Tema 1.3. 3aKoHbI COXpaHeHHs B MEXaHHKE.

IIpakTnyeckoe 3ansaTHe Ne 2: M3yuyeHne 3aKOHOB COXPAHEHHSI MEXaHMYECKOI0
JABUKECHHUS

Henn 3anaTusa. M3ydnTh 3aKOHBI COXPAHEHHS B MEXAHUKE U 3aKpEeNUTh 3HAHMUS Ha
IIPAKTUYECKOM PELIEHUH 3a/1ad 110 TEME.

3amaua
Baron maccoit 201, nBmwxymmiicss co ckopoctbio 0,3M/c, HaroHser BaroH maccoit 30T,
JBIDKYIIHICS co ckopocThio 0,2m/c. KakoBa cCKOpOCTh BaroHOB IMMOCJIE B3aUMOJICHCTBHUSI, €CIIA yIap

HEYNpYyrui?



3amaua

Kakyto paboTy Hamo COBEpIIUTH, YTOOBI JISKALIMA Ha 3eMJIe OJHOPOJHBIA CTEP)KEHb
JuHOM 2 M 1 Maccoit 100 Kr mocTaBUTh BEPTUKATBHO?

3anauda

C kakoil HayalbHOW CKOPOCTBIO Vo HAJ0 OPOCUTH BEPTUKAIBHO BHU3 MSY C BBICOTHI N,
YTOOBI OH I10OCJIE Yapa O 3€MJII0 OIPHITHYJI OTHOCUTEIbHO HAYAJIbHOTO YPOBHS Ha BBICOTY:

a) h=10 m;

0) h.
Cunrats yaap aOCOIIOTHO YIPYTHUM.

3anaua

MasTHUK Maccoil M OTKJIIOHEH Ha yroJl o OT BepTHKanu. KakoBa cuia HaTS)KEHUS HUTHU IIPU
IPOXOXKACHUN MasTHUKOM I10JI0KEHHS] pABHOBECHS?

3anaua

Camoner maccoil 2 T ABMXKETCS B TOPU30HTAJILHOM HAalpaBJIEHUU CO CKOpocThio 50 m/c.
Haxonsace Ha BbicoTe 420 M, OH NEpPEeXOJUT Ha CHMXKCHHME IPH BBIKJIIOYEHHOM JBHUraresie H
JOCTUTaeT JOPOXKKH a’pojpoma co ckopocThio 30 M/c. Onpenenuts paboTy CHIIbI CONPOTUBICHUS
BO3/1yXa BO BpeMsl IUTAHUPYIOLIETO MOJeTa.

3anaua

Haiitu KII/| nakionHo# miockoctu miuHOM 1 M u BeicoToit 0,6 M, ecnu koddduimeHt
TPEHMsI IIPU IBUKEHUU 110 Hel Tena paseH 0, 1.

3anaua

C KaKoi CKOpPOCTHIO MOHIKAETCS yPOBEHb BOJBI B Oake, TIOMAAb CEUeHHs KOTOporo 1m?,
ecii CKOPOCTh TeUeHHs BOJBI B OTBOJAIIEH Tpybe Tedenuem 20 cm? pasHa 2 m/c? Kakos pacxon
BOJIbI B Oake?

3anaua

CkopocTb TeueHHs BOJbl B IIUPOKOH yacTu Tpyos! 10 cm/c. KakoBa ckopocTh ee TeueHus B
Y3KOH 4acTH, 1uaMeTp KOTOpoil B 4 pa3a MEHbIIE TUaMeTpa LIMPOKOI yacTu?

3anaua

Ecny nmoaxiounTh HMIJIAHT K BBIXOJHOMY OTBEPCTHIO MbLIECOCA U IOMECTUTD B CTPYIO MSUHUK
JUIsL HACTOJIBHOTO TeHHHCA (pHC.), TO OH OyAET MapuTh B CTpPye W NpPHU JBUKEHUM IUIAaHTra Oyjaer
cienoBaTh 3a HUM. OOBSICHUTH SIBIICHUE.

3amaya

2

B BomompoBonHOW TpyOe 00pa3zoBaioch OTBEPCTHE CeueHHEM 4 MM, M3 KOTOPOro Ober

BEPTHUKAIILHO BBEPX CTPYS BOJBI, MOAHUMAsCh Ha BhICOTY 80 cMm. KakoBa yTeuka BOJbI 32 CYTKH?

Pasznea 2. Mogekyasipaasi puznka



Tema 2.1 MoJieKy/JApHO-KMHETHYECKAS TeOPUs

IpakTuyeckoe 3anaTue Ne 3: 3agaum Ha ra3oBbie 3aKOHbI U MPUMEHEHHE YPABHEHUS
COCTOSIHMSI M/1€AJIbHOTO ra3a.

Hean 3anaTus: M3yunTh ra3oBble 3aKOHBI U 3aKPEMUTh 3HAHUS HA MPAKTUYECKOM PELICHUU
3a/1a4 110 TEME.

3amava

[Ipu cxxatum ra3a ero 00beM YMEHBIIWJICSA ¢ 8 710 5 JI, a AaBieHUE MOBbICKUI0CHh Ha 60 kl]a.
HaiiTn nepBoHayaabHOE J1aBJICHUE.

3amaua

ITy3bIpeK BO3ayXa BCIUIBIBAET cO JAHA BojoeMa. Ha rioyOune 6 M oH umen obwem 10 mmP,
Haiiti 00beM 1my3bIpbKa y OBEPXHOCTH BOBI.

3amaua

3aKphITHIA MUIMHAPHUYSCKUN COCY/] BBICOTON N pasienieH Ha JBE paBHBIC YaCTH HEBECOMBIM
MOPIIHEM, CKOJB3SIMM 0e3 TpeHus. [Ipu 3acTOmopeHHOM MOpIIHE 00€ IMOJOBUHBI 3alOIHEHbI
ra3oM, Npu4eM B OJHOW W3 HHUX JaBleHHe B N pa3 Oonbine, yeM B Jpyrod. Ha ckonbko
NePEIBUHETCS TIOPIIEHb, €CIIA CHATH CTONOP?

3amaua

Kakoii 00bem 3aiimeT a3 npu temmeparype 77 °C, ecnu nipu temmepatype 27 °C ero o0bem
OBLIT IIECTh JIUTPOB?

3amaua

[Ipu xakoii Temneparype HaXOAWIICA Ta3 B 3aKPbITOM COCY/IE, €CIIM OpU HarpeBaHWUM €ro Ha
140 °C naBnenue Bo3pocino B 1,5 paza?

3agava

Ha pucynke mpencraBieH 3aMkHYTHIM 1ukiI. Yyactok CD cooTBercTByeT wu3otepme.
BrraepTuTth 9Ty quarpammy B koopauHaTtax p, Tu p, V.

p{lB c

T
o

<1

3agaua
C razom HEKOTOpOW Macchl ObUI MPOWM3BEIACH 3aMKHYTBIA Mpoliecc, M300paKeHHBINH Ha
pucynke. OObSICHUTD, KaK U3MEHSTCS 00beM rasa npu nepexonax 1-2, 2-3, 3-4, 4-1.
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Pazpnen 2. Moaekyasipaasi pusuka

Tema 2.3 ArperaTHble cOCTOSIHHMS BellecTBA U (ha3oBbie Mepexoabl

IIpakTHyeckoe 3aHaTHE N2 4: 3a7auM HA arperaTHble COCTOSIHMS BelecTBAa U (pa30BbIe
nepexojsbl.

Henun 3ansaTus: M3y4uTh arperatHble COCTOSIHHSI BeUIeCTBa, (a30BbIe IMEPEXOAbl H
3aKpEnUTh 3HAHUS Ha MPAKTHYECKOM PEUICHUU 33]1a4 110 TeME.

3anaua

Kakoe konu4ecTBO TEIUIOTHI HEOOXOJMMO COOOLIUTH JBYM KHJIOTPaMMaM BOJIbl, B3SITHIM
npu temneparype 50 0C, yToObl IOIHOCTBIO ATY BOJY NIPEBPATUTD B Map?

3amaqa

200 rpamm BoasiHOTO mapa, B3daroro npu temmneparype 100 0C, nepeBenu B Boay, B3SITYIO
npu temneparype 20 0C. Kakoe KoIM4YECTBO TEIUIOTHI IPU ATHX IPOLECCAX BOJA M Map Nepenann
OKpY>KaroIeu cpeze?

3anaqa

B Bomy maccoit 400 r u temmneparypoit 10 °C Bmyctmiu 10 r BoasHOro mapa c
temneparypoit 100 °C. Onpenenute, kakas TeEMIEpaTypa yCTAaHOBUTCS B COCY/IE.

3anaua

Kycok npna maccoit 8 kr mmeer temmneparypy 0 °C. Ero HaumHaroT IUIaBUTh, CHKHUIras
kepocuH. Uto Oyxer B cocye, koraa croput 100 r kepocuHa?

3anaqa

B cocyn ¢ Bogoii maccoii 2 kr u temrneparypoit 60 °C mosioxmim Kycodek Jibjaa maccou 50 r
u remnepatypoit 0 °C. Kakas Temneparypa yctanoButcs B cocyne? (Otgert: t = 56 °C.)

3anmaqa

Kakoe KonMuecTBO TEIUIOTHI BBIAEISAETCS NMPU KOHJEHCALMU BOJSHOIO Mapa Macco 5 Kr
npu Temmepatype 100 °C u oxmaxkaenun obpasopasieiics Bogsl 10 30 °C? (Oteer: Q= 1,310’
Jx.)

3amaqa

Onpenenure KIIJ nBuratens TpakTopa, KOTOPOMY Jls BbIIONHEHHs pa6oTsl 1,89-107 JIx
noTpe6oBanock 1,5 K TOIIMBA ¢ yAeNbHOMN TemtoToil cropanus 4,2:108 JIx.

Paznen 3. DuiekTpoanHamMuka

Tema 3.1 DulekTprueckoe moJse

IIpakTnyeckoe 3ansaTHe Ne 5: U3yueHne 3aKOHOB JICKTPHYECKOI0 10JIS

Hemn 3aHsaTHA. M3y4uTh 3aKOHBI JJIEKTPUYECKOTO IIOJIA M 3aKpENUTh 3HAHUSA Ha
[IPAaKTUYECKOM PELICHUH 3a1a4 110 TEME.
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3amaua

JIBa ToueuHbix avekTpuueckux 3apsaga Qi=1uKn m Q2=-2uKn naxonarcs B BO3ayxe Ha
paccrosauu d=10 cm gpyr ot apyra. OmpenenuTh Hanpspk€HHOCTh E M moTeHmman ¢ moss,
CO3/1aBa€MOI0 ATUMH 3apsAJlaMU B TOUKe A, yAaJI€HHOU OT 3apsiaa Q1 Ha paccTosHHUE 11=9 CM U OT
3apsiia Q2 Ha 12=7 cM.

3amava

Bo ckonbko pa3 Haji0 U3MEHHUTh PACCTOSTHUE MEXAY 3aps/laMu MMPU YBEITUYEHUH OJIHOTO U3
HUX B 4 pasa, 4ToObI CHJIa B3aUMOJICHCTBUS OCTAJIACh MPEKHEN?

3amava

OnunakoBble mapuku Maccoid o 0,2r moABEIIeHbl HA HUTH TaK, KaK MOKa3aHO Ha PUCYHKE.
Paccrostnne mexny mapukamu BC = 3 cm. Halitu cuny HaTsokeHust HUTH Ha ydactkax AB u BC,
€CJIM IIapuKaM COOOUIMIN OJIMHAKOBBIE MO MOAyIo 3apsasl mo 10 K. Pacemorpets ciyuau: a)

3aps/bpl OTHOMMEHHBIE; 6) 3apsabl Pa3HOUMEHHBIE.
Z

A

@ C
3agaua

JlBa miapuka, pacrnojoKeHHble Ha paccTosHuu 10 cM Apyr oT Apyra, UMEIOT OJUHAKOBBIE
OTpHUIIATENIbHBIE 3apsibl W B3auMoOAEUCTBYIOT ¢ cuiod 0,23 mH. Haiftm umcino wu30BITOYHBIX
AIIEKTPOHOB Ha Ka)KJOM IIIapHUKe.

3anava

C KakuM yCKOpPEHHEM JIBHIKETCS AJIEKTPOH B DJIEKTPUUYECKOM I10JI€ HaIpsHKEHHOCThIO 10
kB/mM?

3anaua

JlBa 3apsijia, OJIMH M3 KOTOPBIX MO MOJYJ0 B 4 pa3a Ooblie APyroro, pacroyoXeHbl Ha
paccTostHUM I Ipyr oT Apyra. B kakod TOYke MpOCTpaHCTBA HANPSKEHHOCTh IOJIS paBHA HYIIIO,
€CJIM 3apsibl: a) OTHOMMEHHBIE; 0) pa3HOUMEHHbIE?

3anaya

3apsHKeHHBIM METAJUTMYECKHUM JTUCT CBEpHYIIX B IMIMHAP. Kak n3MeHn1ach NOBEPXHOCTHAS
IJIOTHOCTB 3apsiga?

3anaua

HaiiTn HanpsHKeHHOCTh MOJS 3apsHKEHHON OSCKOHEUHOM IMIIACTHHBI, €CTIU IMMOBEPXHOCTHAS
TIOTHOCTH 3apsja Ha Heif paBHa 354 HK/m?

3anaua

Mexny 1ByMS IUIACTUHAMH, PACIIONIOKEHHBIMU TOPU30HTAIBHO B BaKyyMe Ha pacCTOSHUU
4,8 MM Jpyr oT Apyra, HaXOJUTCS B PAaBHOBECHM OTPHUIATENILHO 3apshKEHHasl KarejlbKa Macia
Maccoit 10HT. CKONMBKO «H30BITOYHBIX)» AJIEKTPOHOB MMEET KarelibKa, eCJIU Ha IUIACTUHBI MOJAaHO
HanpspkeHue 1 kB?

3amaua

Emkocts onHoro konaencaropa 200 nd, a gpyroro — 1 Mk®. CpaBHUTH 3apsiibl,
HAKOIUIEHHBIE HA 3TUX KOHJEHCATOpax IpH UX IMOAKIIOYEHHH K IOJI0CAM OJHOTO U TOTO XKeE

12



MCTOYHUKA TOCTOSTHHOTO HAIPSHKEHUS.

3anaqa

Bo ckonbko pa3 M3MEHHUTCS €MKOCTh KOHJIEHCATOpa MpU YMEHbIICHHH pabodeil Iuiomanu
IUTACTUK B 2 pa3a U YMEHbIIEHUHU PACCTOSHUS MEX1Yy HUMHU B 3 pa3a?

3anaqa

[Ipu BBeAeHUM B MPOCTPAHCTBO MEXAY IUIACTUHAMHU BO3YLIHOTO KOHJEHCATOpa TBEPAOrO
JIIUAJICKTPUKA HaNpspKeHHEe Ha KoHjaeHcaTtope yMmeHbmmiock ¢ 400B nmo 50B. Kakosa
TURJIEKTPUYECKasi MPOHUIIAEMOCTb TUAJIEKTpUKa?

3amava

PaccTosiHne  Mexay IIaCTUHAMM  3apsyKEHHOTO IIJIOCKOTO0 KOHIEHCATOpa YMEHBIIWIM B
2 pa3a. Bo ckosibko pa3 M3MEHWJIACh PHEPIrHsl U IUIOTHOCTh 3HEpruu nois? PaccMmorpers aBa
ciydasi: a) KOHJEHCATOp OTKJIIOYWJIM OT HMCTOYHHKA HAaNpsOKeHHs; 0) KOHAEHCATOp OCTaJICs
MIPUCOCIUHEHHBIM K HICTOYHUKY TTOCTOSIHHOT'O HAINPSKEHUS.

Paznen 3. DiekTpoanHaMuka

Tema 3.2 IlocTOSIHHBII JIEKTPUYECKHH TOK

IIpakTHyeckoe 3anaTHe Ne 6: U3yuyeHHe 3aKOHOB 3JIEKTPUYECKOr0 TOKA

Hean 3ansaTus: M3yuyuTb 3aKOHBI JJIGKTPUYECKOTO TOKAa M 3aKpPEeNUTh 3HAHHUS Ha
MPaKTUYECKOM PEIICHUH 3a]1a4 110 TEME.

3anaua

CKOIbKO BPEMEHM AJIWIIOCH HUKEIMPOBAHUE, €CIIM HA U3ZACINE OCENl CJIOW HMKEN] Maccon
1,8r npu cune Toka 2A? DIEKTPOXUMUYECKHiT SKBUBANEHT HUKeJs paseH 3-10  kr/Ki.

3anaqa

ITpu cepeOpennn u3enuii MoIb30BaIUCh TOKOM SA B TeueHue 15 muH. Kakoe konnuecTBo
cepeOpa MU3pacxo0BaHO 3a 3TO BpeMs? DIeKTPOXUMHYECKHIA SKBHBANEHT cepebpa pasen 1,12:10°
kr/Ki.

3anaua

O/1C anementa 1,5B, a ero BHyTpennee conpotusienue 0,5 OM. ConpoTHBIeHHE BHEITHEN
nenu taxxe pasHo 0,5 Om. KakoBa cuna Toka B uenu?

3anaqa

AkkymynsaTop ¢ BHyTpeHHUM conpotusieHneM 0,20m u OJIC 2B 3aMKHYT IpOBOJIOKOM.
Onpenenuts MIOLWEAAb MONEPEYHOIO CEYEHHUs IPOBOJIOKM, €CIM CUila TOKAa B IIEMM paBHA SA,
yIenbHOe CONPOTHBIEHHE MPoBoJIoKH paBHO 0,1:10° Om M, a ee mHa paBHA SM.

3amaqa

KakoBa macca menu, BblienuBIIelica 3a | 4 Ha Karoje, €ciau CHJIa TOKa 4Yepe3 pacTBOP
MeTHOTO Kymopoca paBHa 5000 A? D1eKTpoXuMIYeCKHii SKBuBaTenT Meau 3,28:107 xr/ K.

3amaqa

J1Ba nmpoBoaHMKa conpoTuBiieHneM SOM u 70M coeMHEHBI MAPAIIENIBHO U MOAKIIOUYEHBI K
MCTOYHUKY JIEKTPUYECKOro TOKa. B nmepBom Belenwiocs B Buae Temia 17,6 k/x snepruun. Kakoe
KOJIMYECTBO TEIUIOTHI BBIAEINIOCH BO BTOPOM IIPOBOJAHMKE 32 TO XK€ BpeMs?

3anaqa

CKOJBKO BPEMEHM JJIUTCS HArpeBaHHWE B AJECKTPUYECKOM YallHUKE MOIIHOCTHI0O 800BT 31
BozbI 0T 180°C o temmneparypsl kunenus? KI1/] yaiinuka pasen 87%.
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Pa3znea 3. JjekTpoauHaMuKa

Tema 3.4 MarauTHoe noJie

IMpakTuyeckoe 3ansiTue Ne 7: U3y4yeHne 3aKOHOB MATHUTHOI'O TOJIS

ey 3ansaTus: N3ydnth 3aKOHBI MATHUTHOTO MOJIA M 3aKPENUTh 3HAHUS HA MPAKTUYECKOM
pELIEHUH 3a]1a4 110 TEME.

3amava

JIBa mapaysiesibHbIX OECKOHEYHO JUIMHHBIX IpoBojaa D u C, mo KOTOpbIM TEKYT B OJHOM
HampaBJIeHUHd TOKH cuioi 1=60 A, pacrnojoxensl Ha paccrosaud 0 =10 cM apyr ot apyra.
OnpenenuTb MarHUTHYK0 MHIYKIUIO B I0JIsI, CO3/1aBa€MOr0 NPOBOJHUKAMU C TOKOM B TOYKE A,
OTCTOSIIIEN OT OAHOI'0 IIPOBOIHHUKA HA PACCTOSIHUM 1=5 CM, OT APYroro Ha paccTosiHuu =12 cm.

3anava

Pamka mmomaasio 400 cM? moMeleHa B OJHOPOJIHOE MAarHUTHoOE Tose mHaykimeit 0,1 T
TaK, YTO HOPMaJlb K paMKe MepreHANKYIsIpHa JUHUSIM UHAYKUUU. [Ipu Kakoii cuiie Toka Ha paMKy
Oynet neiicTBoBaTh Bpamaronuii MomeHT 20 MH-M?

3anaua

MarHuTHBIH TOTOK BHYTPH KOHTYpa, IIOIAAh MOMNEPEUHOTO CEYeHHs KOToporo 60 cm?,
paBer 0,3 mMBO. Haiitn wHAyKuuio monisi BHYTpH KOHTypa. [lome cumrTaTh OXHOPOTHBIM U
NEePIEeHIUKYISIPHBIM IIOCKOCTH MPOBOIHUKA.

3anava

KakoBa MHAYKIIMSI MAarHUTHOT'O 1OJIsI, B KOTOPOM Ha MPOBOAHMK C JJIMHOW aKTUBHOM 4yacTu
5 cm pedictByer cuna 50 MH? Cuna toka B mnpoBogHuke 25 A. [IpoBogHMK pacmosnokeH
NEPIEHUKYIIIPHO BEKTOPY MHAYKIIMA MarHUTHOTO TOJIS.

3anaua

[TpoBoauuk ab, nmuHa kotoporo | M mMacca M, MOABENICH HA TOHKHX MPOBOJOYKax. [Ipu
NPOXOXKJIECHUH BO HEMY ToKa | OH OTKJIOHMJICS B OAHOPOJHOM MarHUTHOM Iojie (pUC.) Tak, 4To

HUTH 00pa30Baju Yroi ac BepTHKanbio. KakoBa MHAYKIIMS MarHUTHOTO MOJS?
X X X

3amaqa

Kakas cuna geiicTByeT Ha POTOH, IBHXKYILIUICS cO ckopocThio 10 MM/c B MarHUTHOM 10JIe
unaykuuen 0,2 Tin neprnesaAuKyIsSspHO IMHAAM HHIYKIUHA?

3anaqa

IIporon B MarmutHOM mnone unaykuued 0,01 Ta ommcan oxpyxHOCTh pammycoM 10 cm.
Haiit ckopocTh IpOTOHA.

3amaua

IIpoTOH M a—4acTHLA BIETAIOT B OAHOPOJHOE MarHUTHOE I0JIE NEPICHIUKYIISAPHO JTUHUAM
nHAyKIuA. CpaBHUTH DPAannyChbl OKPYKHOCTEH, KOTOPBIE OIMCBIBAIOT YaCTHIBI, €CIM Yy HHX
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OJIMHAKOBBI: @) CKOPOCTH; 6) SHEPTUH. 3apsij] a—4acTUIIBI B 2 pa3a O0JbIIe 3apsaa MpoToHa, a Macca
0—4acCTHIIBIB 4 pa3a O0JIbIIE €r0 MACCHI.

Pa3nea 3. DiekTpoamHaMmuka

Tema 3.5 DileKTpOoMarauTHoe 1oJie

IIpakTuyeckoe 3ansiTre Ne 8: M3yuyeHune 3aKOHOB 3J1€KTPOMATHUTHOTO TOJISI

Henu 3ansitusi: VM3y4uTh 3aKOHBI AJIEKTPOMArHUTHOTO IOJISI W 3aKpENUTh 3HAHUS Ha
MPAKTUYECKOM PELICHUH 3a/1a4 110 TeEME.

3anaua

[lo xakoMy 3aKOHY JIOJIKEH M3MEHSATHCS MAarHUTHBIM IOTOK B 3aBUCUMOCTU OT BPEMEHH,
yTo0b1 D/1C uHAYKIIMK, BOSHUKAIOIIAS B KOHTYPE, OCTaBaJIaCh MOCTOSHHOMN?

3anaua

CKOIBKO BUTKOB JIOJUKHA COZIEP/KATh KAaTyIIKa C IUIOIIAIbI0 TIONEpPedHoro ceuenus 50 cm?,
4TOOBl MpU KU3MEeHeHHH MarHuTHou wuHAykiuu oT 0,2Tn mo 0,3 Tn B Teuenue 4 mMc B Helt
B30y aanace J/1C 10B?

3amaqa

C kako#ll CKOPOCTBIO HAJI0 MEpeMeIIaTh MPOBOJHUK MOJ yriioM 60° K JIMHUSAM HUHIYKIIUH
MarHUTHOIO MOJs, 4YTOObl B mpoBoaHuKe Bo3Oyxknanack OJC wnaykuuu 1 B? Muayknus
MarHuTHoro nois pasHa 0,2 Tn. J{nuna aktuBHOU yactu 1 M.

3anaua

Kakasg DJIC camMOMHAYKIMU BO30YXJaeTcs B OOMOTKE 3JIEKTPOMArHuTa MHAYKTUBHOCTBIO
0,4 I'H npu paBHOMEPHOM M3MEHEHUHU CUJIBI TOKA B Hel Ha 5 A 3a 0,02 c?

3anaqa

B karymke nanyktuBHocThiO 0,6 ['H cnna Toka paBHa 20 A. KakoBa 3Heprusi MarHUTHOTO
10JIs1 ATOM KaTymkn? Kak M3MEHUTCS HEPIHUsl MOJIs, €CJIN CHUJIa TOKA YMEHBIIUTCS BIBOE?

3anaua

Kakoii nomxHa ObITh CHiIa TOKa B OOMOTKE Apocceiss MHAYKTUBHOCTHbIO 0,5 I'H, 4TOOBI
SHEPTHUs MOJs OKazanack paBHou 1 JIx?

Pa3nea 4. KosieOanust 1 BOJTHBI

Tema 4.1 Mexannuyeckune K01e0aHUSA M BOJIHBI

IIpakTnueckoe 3ansaTHe Ne 9: M3yuyeHnne npupoabl MeXaHHYeCKUX KoJ1e0aHuii

Hean 3ansTusa: OO0OLMTh M 3aKPENUTh 3HAHUS HA MPAKTUYECKOM DPELICHWU 3a]ad 110
TEeMe.

3anaya

Touka coBepiaeT rapMoHUYeckre Koyiebanus ¢ yactorord v=10 I'u. B MoMeHT, npuHATHII
3a HaYaJbHBIA, TOYKA HMeJa MAKCUMAaJIbHOE CMEIIEHHE Xwae=1 MM. Hamucats ypaBHeHHE
KoJe0aHU TOYKH.

3anaua

I'py3uk, xonebmromuiics Ha IpyXuHe, 3a § ¢ coepmnia 32 konebanus. Haittu mepuon u
4acTOTY KOJeOaHMil.

3amaua

Ha kakoe paccTosiHMe HamO OTBECTH OT MOJIOKEHHUS paBHOBecUs Ipy3 maccoud 640 r,
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3aKpETUICHHBIA Ha MPYXHHE KeCTKOCThIo 0,4 kKH/M, 4TOOBI OH MPOXOAMII MOJOKEHUE PAaBHOBECHUS
co ckopocThio 1 m/c?

3anaqa

Ecnu x HEKOTOpOMY Tpy3y, KOJICONIOIEMYCsl Ha TIPYKHUHE, MOABECUTH THpto Maccor 100 T,
TO yacTtora Kosebanuid ymenwpmmtcs B 1,41 pasa. Kakoil mMaccel rpy3 ObUI NEepBOHAYAIBHO
MO/IBEIICH K IpYyXUHE?

3amava

Bo ckonbko pa3 U3MEHUTCS YacToTa KoJeOaHWW MaTeMaTHMYeCKOro MasTHHKA IMpU
YBEJIMYCHHUH JJIMHBI HUTH B 3 pa3a’?

3anaqa

Manp4uk HeceT Ha KOpOMBICHE BEIpA C BOAOH, MEPUOJT COOCTBEHHBIX KOJIEOAHUN KOTOPBIX
1,6 c. IIpu xakoi CKOPOCTH ABUKEHUS MaJIbUMKa BOJa HAUHET OCOOEHHO CUJIBHO BBIIJIECKUBATHCS,
ecJsy JuinHa ero mara 60 cm?

3anaua

[Ipy u3Mepenuu rIyOMHBI MOpS MO Kopaljem Mpu MOMOIIM 3XO0JI0Ta OKa3aloCh, YTO
MOMEHTHI OTIIPABJICHUS U IpHEMa YJIbTPa3ByKa paszieieHbl nmpomexyTkoMm Bpemenu 0,6 c. Kakosa
r1yorHa Mops 1oj kopabiaem?

3anava

CKOpOCTh pacipoCTpaHEHHUs 3ByKa B CTalM paBHa 5 km/c. KakoBa anmmHa 3ByKOBOW BOJIHBI,
KOTOpast paclpoCTpaHsEeTCsl B CTAIH, €CITM YacToTa KojeOanuii papHa 4kl 11?

3anava

Jloaka xauaeTcs B MOpe Ha BOJIHAX, PACIPOCTPAHSIOIINXCS CO CKOPOCThIO 2M/c. PaccrosiHue
MEXTy OnmvpKaiMMu rpeGHAME BOJIHBI 6M. KakoBa yacToTa y1apoB BOJIH O KOPITYC JIOAKH?

3anaua

B oxeanax mnuna BomHbl gocturaer 300 m; mepuojn konebaHuii B BoiHe paBeH 13,5c.
KakoBa ckopoCTh paclpoCTpaHEeHUs TAKUX BOJIH?

3anava

[To moBepxHOCTH BOJIBI B 0O3€pe€ BOJHA PAacCIpOCTPAHSIETCS CO CKOpocThio 6M/c. KakoBbl
NepUo U YyacToTa KojiebaHui OakeHa, ecu IJIMHA BOJIHbI 3M?

3anava

JINHaMUK TOJKJIIOYEH K BBIXOJLY 3BYKOBOI'O T'€HepaTropa »JJIEKTPUUYECKHX KoyleOaHUH.
Yactora xonebanuit 165 I'n. Onpenenute JUIMHY 3BYKOBOM BOJIHBI, 3HAsl, YTO CKOPOCTh 3BYKOBOM
BOJIHBI B Bo3ayxe 330 m/c.

Pazpen 5. OnTuka

Tema 5.1 I'eomerpuyeckasi ONTHKA

IMpakTuyeckoe 3ausiTue Ne 10: 3yuyeHune 3aKOHOB reoMeTPUYECKOl ONITHUKH

Hean 3anaTusa: V3y4yuTh 3aKOHBI T€OMETPUYECKON ONTHKH W 3aKpPENUTh 3HAHUSA Ha
MIPAKTUYECKOM PEILICHUH 3a]1a4 10 TEME.

3amgava

Ot Ommxkaiimieir 3Be3nbl (o LlentaBpa) cBer moxoaut no 3emuu 3a 4,3 roma. KakoBo
paccTosiHUE A0 3BE3/bI?

3amaua

[Tox xakuM yriaom AOKEH TajaTh Jyd CBETa HAa TUIOCKOE 3€PKao, YTOOBI Yrojl MEXIy
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OTPa)KEHHBIM U TAJA0NTUM JTydaMu ObLT paBeH 70°7?

3anaqa

N300pa3uth 1Ba B3aMMHO MepreHANKYIIpHBIX 3epkana AO u OB, nyd CD, magaromuii Ha
3epkaio OB, u nanpasnenuss DE u EF panbneitmiero xoma storo nyda. Jlokaszarb, uro jiya EF
napasuienet ayay CD npu nro6om yrite nagaenus myda CD B TUIOCKOCTH IBYTpaHHOTO yria.

3amava

Ha xakoii BeicoTe h HaxomuTcs aspoctar A, eciu ¢ OamHu BBICOTOM H OH BHAEH IO
YIIIOMOHAJ TOPU30HTOM, a €ro U300paskeHre B 03epe BUIHO MO/ YIIIOM £ IO TOPU30OHTOM (puc.)?

A

-

|
IL.f_Li

3anaua

Ha kaxoil yroa OTKJIOHHUTCS JIy4 CBETa OT IIEPBOHAYAIBHOIO HANPABJICHMSI, YIIAB M0 YIJIOM
45° Ha MOBEPXHOCTh CTEKJIa? HA TOBEPXHOCTH ajiMaza’?

3anaua

Jlyda cBera mepexoAuT U3 BOJAbI B CTEKJIO. Yron mnaaeHus paseH 35°. Haittu yron
MPETOMIICHUS.

3anava

KakoBbl paanychl KpUBU3HBI MOBEPXHOCTEH BBIMYKJIO-BOTHYTOM COOMpAIOUIel JHMH3BI C
ONTUYECKOM CHJION 5 IITP., €CIU OJIMH U3 HUX OoJibie Apyroro B 2 pa3a?

3anaua

IIpenmer pacnonoxkeH B 25 cM OT cobOuparomeil JMH3Bl C paguycaMyd KPHUBHU3HBI
nosepxHocTed 20 cM. OnpenennTs Moka3aTellb NPEJOMIIEHUS CTEKJa, U3 KOTOPOIr0 M3rOTOBJICHA
JIMH34, €CIIU IeHCTBUTEIbHOE U300pakeHUE MpeIMeTa MOJYyYHIIOCh HA paCCTOSTHUM 1 M OT He€.

3anaya

Onpenenuth ONTUYECKYIO CHUJIy PAacCEeUBAIOIIEN JIMH3BI, €CIM HM3BECTHO, YTO MpPEAMET,
MOMEILEHHBINA Tepes; Bel Ha paccrosHuu 40 cM, JaeT MHUMOE M300pa)keHHe, YMEHbIIEHHOE B 4
pasa.

3anaua

Ha pucyHnke nokasasbl OJI0XKEHUS TIaBHBIX onTryeckux oceil OO’, cBeTammMXxca TOYeK A U
ux n3obpaxenuit A’. Kakue nuH3bI (COOMparOIINe UM PACCEUBAIOIINE) COOTBETCTBYIOT PUCYHKAM
a, 0, B? Haiitu moctpoeHrneM nonoxxeHue JTUH3 U UX INIaBHBIX (POKYCOB.

) ‘4 o ) o’ ) 4 ‘A o

'AI .A‘ 'A

Pa3gen 5. OnTuka

17



Tema 5.2 BoatnoBasi onTuka

IMpakTuyeckoe 3ansiTue Ne 11: U3yuyeHnne 3aKOHOB BOJIHOBOI ONITHUKH

esn 3ansaTus: M3ydynTh 3aKOHBI BOJJHOBOM OINTHUKY U 3aKPENUTH 3HAHHS HA MPAKTUYECKOM
pEelIeHUH 3aj1a4 110 TEME.

3amava

Ha mudpakunoHHy0 pemeTky B HalpaBlICHHH HOPMalud K €€ IMOBEPXHOCTH MaJaeT
MoOHOXpoMaTHyeckuii cBer. [lepmon pemérku 0=2 wMkM. Kakoro HaumbosbIero mopsjaka
TU(PaKIMOHHBIA MAaKCUMyM JaéT 3Ta pemeéTKka B ciryyae KpacHoro csera (A1=0,7 MKM) U B ciIy4ae
¢duoneroBoro (A2=0,41 Mmxm)?

3anaqa

B kabunere ¢uzuku ecth nudpakiuonasie pemerku, umeromue S0 u 100 mrpuxoB Ha 1
mM. Kakas u3 HuX gact Ha sKpaHe 6oJiee MUPOKUI CIIEKTpP MPH MPOYUX PABHBIX YCIOBHAX?

3anaua

Hudpakimonnas pemerka coaepkuT 120 mrpuxoB Ha 1 Mm. Haiitn mmHy BOJHBI
MOHOXPOMAaTHYECKOr0 CBETa, MAJAlOIIero Ha PeHIeTKYy, €CIM yroil MEXIy IBYMs CIEKTpaMu
IIEPBOIO MOPsAIKA paBeH §°.

3anaua

JIBa KOrepeHTHBIX UCTOUHHMKA S1 U Sz (pHUC.)H3ITy4at0T MOHOXPOMATHYECKHIA CBET C JUIMHON
BosiHBI 600 HM. OrmnpenenuTbh, HaA KaKOM paccTOSHUU OT Touku (O Ha dKpaHe OyaeT NepBbId
MaKCHUMyM ocBemmeHHocTH, eciii OD=4 mu S1 Sz =1 mm.

HPHK

S, S,

3anaua

B ycranoBke ans HaGmoneHust kosiel] HploTOHA MCMonb3yeTcs IUIOCKOBBIMYKIash JIMH3a C
paauycoM KpuBHu3HBI 8,6 M. IIpu ocBelIeHnN yCTaHOBKM MOHOXPOMATHYECKUM CBETOM, MaJarolIuM
HOPMAaJIbHO Ha IJIOCKYIO IMOBEPXHOCTb JIMH3bI, PaJNYC YETBEPTOrO TEMHOT'O KOJIblLa ObLT paBeH 4,5
MM. OnpeaenuTs AJIMHY BOJIHBI CBETA, €CIM HAOII0AEHUE BEJIOCh B OTPAKEHHOM CBETE.

3anaqa

Caert, oTpaxXeHHBIH OT MOBEPXHOCTH BOJIbI, YaCTHUHO THoJsipu3oBaH. Kak yOequThCsi B 3TOM,
uMes noysipou?

3amaqa

Kakne yactoTsl KojeOaHMl COOTBETCTBYIOT KpaiHUM KpacHbIM (Lx=0,76 MKM) 1 KpaitHUM
¢uonerossM (Ly = 0,4 MKM) JTyyaM BUAMMOMN YacTu crekTpa?

3anaqa

Jns nanHOTO cBEeTa JyMHa BOJHBI B Bojie 0,46 mxmM. KakoBa juyiriHa BOJHEI B BO3AyXe?

Pa3nea 6. KantoBas puszuka

Tema 6.2 @u3uka aToMa M1 aTOMHOI'0 siApa

IIpakTnyeckoe 3ansaTne Ne 12: M3yyenue ctpoeHus siipa aroma

Henn 3anaTusa: M3yduth Monenu CTpOEHHs sApa aToMa M 3aKpelnuTh 3HAHMUS Ha
IIPAKTUYECKOM PELIEHUH 3a/1ad 110 TEME.

3amaua

KakoBbl mpenmyiecTBa KOOANIbTOBOW MYIIKM IepeJ PEHTTEHOBCKOH YCTaHOBKOW IpH
00Hapy>XCHUHU BHYTPEHHHUX Je()EKTOB H3ICITHIA?

3amaya
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Kakoii nzoron o6pasyercs u3 ypana 2°Ug, 1ByX f-paciiaioB U 0JHOTO o-paciaja’?

3amaua

B pesynbTaTe Kakoro pajMOaKTUBHOTO pachaia HaTpuii 2Naii mpespamaercs B Mareumii
22Mg 12?

3anaqa

AKTHUBHOCTbH PaIMOAKTHBHOTO 3JIEMEHTa yMEHbIIWIACH B 4 pa3a 3a 8 cyrok. Haiitu nepuon
noJlypacrnaja.

3amava

Berumciuth aedeKT Macchl U SHEPruIo cBsi3u sAapa SLiv.

3amava

Kakyro MHHHMMajbHYIO SHEPruIO JODKHA UMETh O-4acTHULA I OCYIIECTBIICHUS SAEPHOU
peaxkuu

"Liz+*Hep, —>19Bs +1ng
3anaua
Kaxkas sHeprus BeLaensieTcs Npu TEPMOSIEPHON peaKkIuu:
2Hj + 3H; —>*Hez +'no

3anava

Ipu o6nydyennu yriepoxa 2Cs mporoHamm obpasyercst u3oton yrieponaCe.Kakas npu
3TOM BBIOpackIBaeTcs yactuna? Hamucars peakiuro.

3anaua

B pesynbrate TepMOsIIEpHOI peaKkIyu COSAMHEHUS IBYX MPOTOHOB 00pa3yercs: NEHTPOH U
HelTpuno. Kakas emie nosiBnsercs yactuna? Hanucars peakiuto.

3anava

B ycranoBkax miis y-o0mydeHUs B CEIIbCKOM XO3SIIICTBE MCIIONB3YETCS [-pajMOaKTUBHBIN
morton muesns 3'Csss. Hammcate peaxmmio f-pacmaga. HaiiTm MaKCHManbHYIO dacToTy )-
U3ITy4YeHUs], €CIM HauOombIast SHEPTUsl y-KBaHTOB paBHa (0,66 MaB. BeuuciuTh pensTUBUCTCKYIO
CKOPOCTb f-4acTHil, eciiu ux sueprus 1,18 MaB.

3agaua

HaiiTi yactoty y -u3nyuyenus, 00pa3yroerocs Ipyu TEpMOSIEPHON peakuuu:

'Hi+3H; —> *Hez + v, eciu a-vactuna npuoGpetaet sHepruio 19, 7 MaB.

3anava

[Ipy aHHUTHISAIUMU SJEKTPOHA U TIO3UTPOHA OOPA30BANIOCH JBAa OJMHAKOBBIX p-KBaHTA.
Haiitu nimHy BOJTHBI, IpeHeOperas KHHETHYECKON YHEpTrUel YacTHI] 10 PEaKIUH.
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Cnucox nHGOPMAMOHHBIX HCTOYHUKOB:

OcHOBHbBIE IeYATHLIE H3daHUuA

1. Akcenona, E. H. O6mmas ¢usuka. Ontuka (riaaBsl Kypea) : yuebnoe nocodue / E. H.
AkceHoBa. — 2-e usa., ucnp. — Cankr-IlerepOypr : Jlansp, 2022. — 76 ¢. — ISBN 978-5-8114-
2911-0. — Tekcr : anexTpoHHbIH // JIaHb : 371eKTpoHHO-0MOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/212684 (nata obparenus: 11.03.2025). — Pexkum mocryma: s
aBTOPU3. II0JI30BATEIICH.

2. Axcenoga, E. H. O6mas ¢usuka. Mexanuka (TiaBbl Kypca) : yueoHoe nocodue mist CITO
/ E. H. AxcenoBa. — 2-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2024. — 128 ¢. — ISBN 978-5-
507-50307-0. — Tekct : snexktpoHHbI / JlaHb : 37MeKTpoHHO-OMOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/417869 (mata oOpamenus: 11.03.2025). — Pexum pgocryma: s
ABTOPH3. MOJIb30BATEIICH.

3. Axcenona, E. H. O6mas ¢u3nka. DIeKTpuyecTBO U MaruHeTusM (TJIaBbl Kypca) : yueOHOe
noco6ue nis CIIO / E. H. AxcenoBa. — 2-e usn., crep. — Cankr-IlerepOypr : Jlans, 2024. — 112
c. — ISBN 978-5-507-51639-1. — Texkcr : aneKkTpoHHBIN / JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/426257 (nara obpamenus: 11.03.2025). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

4. Axcenosa, E. H. O6mas ¢usuka. KoneGanus u BosHbI (T71aBbl Kypcea) @ yueOHoe mocodue
/ E. H. AkcenoBa. — 2-¢ usn., ucnp. — Cankr-IletepOypr : Jlans, 2022. — 72 ¢. — ISBN 978-5-
8114-2910-3. — TekcT : snekTpoHHBIH // JlaHb : 37MeKTpoHHO-OMOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/212678 (mara oOpamenus: 11.03.2025). — Pexum gocrtyna: s
ABTOPH3. MOJIb30BATEIICH.

5. AxcenoBa, E. H. O0mas ¢wusuka. TepMmoaumHaMuka W MoJEKyJsipHas (u3uka (TIaBbl
Kypca) : yuebnoe nocodue / E. H. AkcenoBa. — 2-e uszn., ucrnp. — Cankr-IlerepOypr : Jlanb, 2022.
— 72 c¢. — ISBN 978-5-8114-2912-7. — Texkct : »neKTpoHHBIN // JlaHb : 3IEKTpPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/212687 (mata oOGpareHwus:
11.03.2025). — Pesxum q0CTyIa: AJIs aBTOPH3. TOJIb30BaTeNeH.

3.2.2. OcHOBHbIE 3JIEKTPOHHbIE U3IAHUS

1. AxcenoBa, E. H. O6mas ¢usuka. OnTuka (rinaBsl Kypca) : yaeOHoe ocodue / E. H.
AkcenoBa. — 2-¢ m3j1., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 76 ¢. — ISBN 978-5-8114-
2911-0. — Tekcer : anexTpoHHbIH // JIaHb : 37eKTpoHHO-0MOIMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/212684 (nara obpamenus: 11.03.2025). — Pexxum noctyma: mist
ABTOPU3. MOJIb30BATENCH.

2. AkcernoBa, E. H. O6mas ¢pusnka. Mexanuka (TiaBsl Kypca) : yueoHoe mocooue mis CITO
/ E. H. AkcenoBa. — 2-e u3z., crep. — Cankr-IletepOypr : Jlanp, 2024. — 128 c. — ISBN 978-5-
507-50307-0. — Texkcr : amekTpoHHBIH / JlaHb : srmekTpoHHO-OMOMMoTeynas cuctema. — URL:
https://e.lanbook.com/book/417869 (nmata oOpamenus: 11.03.2025). — Pexum goctyma: s
aBTOPH3. NIOJIb30BATEIICH.

3. AxcenoBa, E. H. O6mas ¢u3uka. DIeKTpUIECTBO U MarHeTu3M (TJIaBbl Kypca) : yueOHoe
nocobue ans CI1O / E. H. AkcenoBa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 112
c. — ISBN 978-5-507-51639-1. — Tekct : 3neKTpoHHBIN / JlaHb : 3IEeKTPOHHO-OMOIHOTEHHAS
cucrema. — URL: https://e.lanbook.com/book/426257 (mara ob6pamenus: 11.03.2025). — Pexum
JOCTyTA: JIJIsl aBTOPH3. MOJIh30BaTENEH.

4. AxcenoBa, E. H. O6mas ¢uzuxa. Konebanus u BoaHBI (T71aBBI Kypca) : yueOHOe mocodune
/ E. H. AxcenoBa. — 2-e u3., ucnp. — Cankr-IlerepOypr : Jlanp, 2022. — 72 c. — ISBN 978-5-
8114-2910-3. — Tekcr : anekTpoHHBIHN // JlaHb : snmekTpoHHO-OMOMmMoTeynas cuctema. — URL:
https://e.lanbook.com/book/212678 (mara obOpamenus: 11.03.2025). — Pexum goctyna: s
aBTOpU3. MOJIb30BATEIICH.

5. AxcenoBa, E. H. O6mas ¢wusuka. TepmoauHamuka U MoJeKylspHas (u3uka (TIaBbl
Kypca) : yueoHoe nmocoowue / E. H. Akcenoa. — 2-¢ u3n., ucnp. — Cankr-IlerepOypr : Jlansp, 2022.
— 72 c¢. — ISBN 978-5-8114-2912-7. — Texkct : 3neKTpoHHBIN // JlaHb : 31IEKTpOHHO-



oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/212687 (mata oOpameHus:
11.03.2025). — Pexum qocTyIa: Ijisi aBTOPHU3. TOJIb30BaTEIIEH.
3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKHU

1. buprokosa, O. B. ®uszuka. DnexkTpuvecTBO U MarHeTu3M. 3aaauu ¢ pemenusmu / O. B.
buprokosa, b. B. Epmakos, U. B. Kopeukas. — 2-e u3a., crep. — Cankr-IletepOypr : Jlanb, 2022.
— 180 ¢. — ISBN 978-5-507-44637-7. — Tekct : 2JeKTpOHHBIN // JlaHb : SJIEKTPOHHO-
oubnmuoreunas cuctema. — URL: https://e.lanbook.com/book/231494 (nara oOGparieHus:
11.03.2025). — Pexum qocTyIa: IjIs aBTOPHU3. TOJIb30BaTEIIEH.

2. Tpynos, I'. M. O6mas ¢usuka. J[onomHUTENbHBIE MAaTEPHUATBI I CAMOCTOSTEIBHON
paboThl : yue6Hoe ocobue / I'. M. TpyHoB. — 2-¢ u3., ucnp. u gomn. — Cankr-IleTepOypr : Jlans,
2022. — 72 c¢. — ISBN 978-5-8114-3483-1. — Tekct : ayeKTpoHHBIH // JlaHb : 3JIGKTPOHHO-
ouOimoteynas cucrema. — URL: https://e.lanbook.com/book/205994 (nmata oOpamieHus:
11.03.2025). — Pexxum qocTyna: Ajisi aBTOPH3. TOJIb30BaTeNeH.

3. IIpakTuky™m 1o pemieHuro 3agad oomero kypca ¢pusuku. Mexanuka : yueOHoe mocobue
s cno / H. T1. Kanamaukos, T. B. Koteipno, C. JI. Kyctos, I'. I'. Ciupun. — Cankr-IletepOypr :
Jlans, 2021. — 292 c. — ISBN 978-5-8114-6884-3. — Tekct : anekTpoHHbld / JlaHb
3JIeKTPOHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/153652

4. Kysuenos, C. U. Kypc ¢busuku ¢ npumepamu perienus 3aaad : yueoHoe nocodue / C. U.
Ky3nuenos. — 3-¢ u3j., nepepad. u gon. — Cankr-IletepOypr : Jlans, 2022 — Yacts | : Mexanuka.
MonekynsapHas ¢uszuka. TepmoamHamuka — 2022, — 464 c¢. — ISBN 978-5-8114-1587-8. —
Texcr:  saekTpoHHbld /  JlaHb  :  3JIEKTPOHHO-OMOJMOTe4yHass  cuctema. —  URL:
https://e.lanbook.com/book/211460 (nmata obOpamenus: 11.03.2025). — Pexum goctyma: s
aBTOPU3. IIOJI30BATEIICH.

5. IlpakTukym mo pemieHuro 3anad no obmemy kypcy ¢usuku. Konebanus U BOJHBL
Ornrtuka : yuebHoe ocobue st cro / H. I1. Kanamaukos, H. M. KoxeBuukos, T. B. Kotsipio, I'.
I'. Ciupun. — Cankr-IlerepOypr : Jlanp, 2021. — 208 ¢. — ISBN 978-5-8114-6885-0. — Texkcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/153653



