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1. MOSACHUTEJIbBHASA 3AIIMCKA

JlaHHbIE METONMYECKUE YKa3aHHs IMpeIHa3HAYaloTCs JJIs OKa3aHWsI MOMOIIM CTYJIEHTaM B
BBINOJIHEHUH MTPAKTUYECKUX padoT 1Mo yueOHOH nucturiinae «Pu3nukay.

Ha npaktrueckux 3aHATHAX 110 pU3UKe 0OBIYHO UCIIONB3YIOTCS:

1) 3amaun-ynpaxxHeHUs!, IOMOTAIOLIUE CTYAEHTaM IPUOOpeCTH TBEP/IbIE HABBIKU pacuéra
1 BBIUHCJICHUM;

2) 3aga4m U JeMOHCTPAIMY IPAKTUIECKOTO MPUMEHEHHS TeX WM UHBIX 3aKOHOB;

3) 3ajauu AJis 3aKpEIUICHUs] U KOHTPOJIS 3HAHMUIA;

4) no3HaBaTeIbHbIC 33a4H.

3amaun 7S 3aKpeIUIeHUs U KOHTPOJS 3HAHUN U 3aJaud-yIpaKHEHHs] pacCUUTaHbl Ha
UCTIOJIb30BaHUE TOTOBBIX 3HAHWH, TMOJTYYEHHBIX M3 KHHWT, JIGKLWH, OT IpernojaaBateins. Permienue
TaKUX 3a7a4 OMHPACTCS] B OCHOBHOM Ha MEXaHU3Mbl MaMsITH W BHUMaHUS. OHO B H3BECTHOM
CMBICJIE TIOJIE3HO U JIaXKe HEOOXO0IMMO.

Hanpumep, mpu pemieHun 3aaud-yrnpakKHEHHUS Ha KOJUYECTBEHHBIM pacu€T cpenHen
KBaJPAaTHYHOW CKOPOCTH MOJIEKYJ TJla3a MpH 3aJaHHBIX YCIOBHSX (TeMIepaType) CTYICHTHI
JOJKHBI 3HATh (opMmyny uisi pacuéra cpeiHel KBaIpaTUYHOM CKOPOCTH MOJIEKYJN, 3HAYECHHE
YHHMBEPCAJIbHOW ra30BOM MOCTOSHHOW, U YOEIUTHCS, YTO CKOPOCTU MOJIEKYJ OYEHb BEJIMKH JaKe
Py KOMHATHBIX TemIiepaTypax. Bcé 3To mosne3Ho st u3ydeHus: MoJeKynsapHoi ¢usuku. OnHako
TOJIBKO T€ 3a/ladl, B KOTOPBIX YCTAHABIIMBAIOTCS HOBBIEC, HEU3BECTHBIE paHEEe CTYJEHTaM CBS3H
MEX1y 3HAKOMBIMH (DPU3MUECKUMHU XapaKTEPUCTHUKAMU, SBISIOTCS CTUMYIATOPOM HUX YMCTBEHHOM
nesitenibHOCTH. K TakuM 3a1aqaM B IIEPBYIO OYEpelb OTHOCATCS [TO3HABaTeNbHbIE 3aaun. OTinune
MO3HABATENIBHBIX 337a4 OT 3a/ad APYTUX BHJIOB COCTOMT B TOM, YTO B IPOIIECCE UX PEIICHUs
oOyyJarouuiics mpuoOpeTaeT HOBbIC 3HAHUSI.

Ecnu cryneHT umeer criabyro TEOPETUYECKYIO MOATOTOBKY, pelIeHHE 3a7a4 MOJI00HOr0
poza MOXET OKa3aThCsl ISl HEro HENMOCWIbHBIM. Jlake B ATOM cilydyae, €CiM, NMPUCYTCTBYS Ha
3aHATHUAX, OH MO3HAKOMHUTCS C XOJIOM pEIIEeHUS U pe3yabTaToOM, 3TOr0 OyAeT HEJOCTaTOYHO IS
JOCTHKEHUS 1€ TOo3HaBaTeNbHON 3agauu. IlosTomy HYyXHO TpeboBaTh, 4YTOOBI CTYIEHTHI
TOTOBUJIM TEOPETUYECKUN MaTepuasl, W IIO0Ka3plBaTh WM, YTO HMEHHO HEBBIIIOJHEHHE 3TOr0
TpeOOBaHUS MPUBOIUT K HEYyJaue MPU PEIICHUH 3a/1a4.

Jlns perieHus 3a1a4 pacy€THOTO XapakTepa JOCTaTOYHO COCTaBUTh CUCTEMY YpaBHEHHH, a
JaNbIIe BCE CBOJAMTCS K MaTeMaTHYECKUM AeWcTBUSM. HekoTopble 3amaun TpeOyroT Ui perieHus
reOMEeTPUYECKUX MOCTPOCHUH U UCTONb30BaHus TpadukoB. HecMoTpst Ha pazinnuue B BUAAX 3a1ad,
UX PEIIeHHe MOXXHO TPOBOJIHUTH IO CIIEAYIONIEeMY 00IIeMy TuTaHy (HEKOTOpPhIe TyHKTHI TUTaHA MOTYT
BBINA/IaTh B HEKOTOPBIX KOHKPETHBIX CIIydasix), KOTOPBIM HAaJ0 MPOJUKTOBATh CTYICHTAM:

1. mpoyecTh BHUMATEIBHO YCIOBHUE 33/1a4U;

2. IOCMOTPETh, BCE JIM TEPMHUHBI B YCIIOBUSX 3a/1a4l U3BECTHBI U MOHATHBI (€CIH YTO-TO
HESICHO, CJIeIyeT OOpaTHUThcs K YYeOHWKY, MPOCMOTPETh peIICHUs TPEAbIIyIX —3ajad,
MIOCOBETOBATHCSA C MPENOaBaTeIeM);

3. 3amucaThb B COKpAIIEHHOM BHJ€ YCJIOBHE 33Jaud (KOrJa BBEICHBbI CTaHIapTHBIE
0003HaueHMsI, JIerye BCIIOMUHATH (POPMYJIbI, CBA3BIBAIOIINE COOTBETCTBYIOIIME BETUYMHBI, YETUE
BUIHO, KaKHE XapaKTePUCTHKH 33aJJaHbl, BCE JIN OHU BBIPAKEHBI B OHOHN CHCTEME EAWHUIL U T.JI.);

4. cpenatb 4YepTEXK, €CIM OITO HEOOXOIUMO (lenas 4YepTeéx, HYKHO CTapaThCs
MIPEICTaBUTh CUTYAIIMIO B HanboJsiee o0IeM BUE, HAIPUMED, €CIIH PEIIaeTcs 3a/1ada 0 KojaeOaHnuu
MasiITHHKA, €ro cleayeT U300pa3uTh He B MOJOKEHUN PABHOBECHS, & OTKIIOHEHHBIM);

5. TpoW3BECTH aHalu3 3a7aud, BCKPBITh €€ (QU3NYECKUN CMBICT (HYKHO YETKO
MOHUMaTh, B YeM OyJeT 3aKJII0YaThCs pelIeHue 3a/1a4M; TaK, eclid TpeOyeTcss HAaUTH TPACKTOPHIO
JBW)KEHUSI TOYKH, TO OTBETOM JIOJDKHA CITY’)KUTh 3alliCh YpaBHEHHWH KPHBOH, OTMHCHIBAIOIIEH ATY
TPAaeKTOPHUIO; HA BOMPOC, OYAET JM TPACKTOPHs 3aMKHYTOW JIMHHEH, CIeyeT OTBETHUTh «Ia» WIN
«HET» U 00BIACHHUTH, IOYEMY BBIOpAH TaKOM OTBET);

6. YCTaHOBHTD, Kakue (U3NYECKHE 3aKOHBI U COOTHOIICHUSI MOTYT OBITh MCIIOJIb30BaHbI
MIpY PEUICHUN TAHHOW 3aJ1auu;



7. COCTaBUTh ypaBHEHMS, CBA3BIBAIOIIME (PU3UYECKHUE BEIMYUHBI, KOTOpBIE
XapaKTepU3yIT pacCMaTpUBaEMble SIBIEHUS C KOJIMYECTBEHHONW CTOPOHBI;

8. pelINTh 3T YpaBHEHHS OTHOCHUTEIBHO HEU3BECTHBIX BEJIMYUH, IOJYyYUTh OTBET B
obmmeM Buze. [Ipexne yeM nepexoauTh K YUCIACHHBIM 3HAUEHHSM, [I0JI€3HO IPOBECTH aHAJIU3 ITOTO
pELIEHUs: OH IIOMOKET BCKPBITh TAKHUE CBOMCTBA

paccMaTpUBaEMOro SIBJICHHUS, KOTOPbIE HE BUIHBI B UUCIIEHHOM OTBETE;

9. mepeBecTH KOJUYECTBEHHBIE BEIUYMHBI B OOImEnpuHATYI0 cuctemy eauuui (CH),
HaWTH YUCIICHHBIN pe3yJIbTaT;

10. mpoananu3upoBaTh IOJTYYEHHBIH OTBET, BBIICHUTb, KaK HW3MEHSETCS HCKOMast
BEJIMYMHA IIPU W3MEHEHMM JPYTruX BeIMYUH, (PyHKIMEH KOTOpBIX OHa SBISETCS, UCCIEN0BaTh
IpeJiebHbIE CIIyYau.

IIpuBenéuHas mocienoBaTeNbHOCTh JEHCTBUH MpU pELIEHUH 3aJad yCBaWBaeTCs
CTYACHTaMH, KaK IpaBHJO, B XOJ€ 3aHATUH, KOTJa OHM Ha MpaKTHKEe YyOexXIaroTcs B €&
nenecooOpasHocTi. IloaToMy B KOHLE 3aHATUS, IOJIE3HO MOJBECTH HTOI, CHOPMYIUPOBATH
HalJICHHBII aNrOpUTM pacCyXJIeHUM. 3aMeTHM, BIIPOUYEM, YTO HE BCETJa MOXKET OBbITh IPEIIOKEH
QITOPUTM PELICHUS 3a7a4H.

[Ipn ananu3e 3a7ady Ha ayJUTOPHBIX 3aHATUSIX IIOJIE3HO BO3BPALLATHCS K IUIAHY.
OTK/IOHEHHE OT Hero B OOJBIIMHCTBE CIy4YaeB HE IO3BOJIET CTYIEHTY PeluTh 3aaady. Toraa
HY)KHO HAallOMHUTb €My, KaKOW 3Tam HpONYyLIEeH M YyKa3aTh, YTO HMMEHHO 3TO U MOCIYXHIO
OPUYMHON Heyauu.

IIpumep pemenus 3agauu

3anaya.

Teno OpomIeHo OT MOBEPXHOCTH 3€MIIH IO YIJIOM ¢ K TOPU30HTY C Ha4aJlbHOW CKOPOCTBHIO

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

Hano: Pemenne

a [lyctp Teno OpoIIEHO OT MOBEPXHOCTH 3€MJIM IOJ YIJIOM o K TOPU3OHTY C
Yo Ha4YaJIbHOW CKOPOCTBIO Yo,

Haiiru: Bribepem cucteMy oTcuéTa TakuM 00pa3oMm:

Y'Z - COBMECTHB HAyaj0 NPSIMOYIOJbHOM JI€KapTOBOM CUCTEMBI KOOPJIMHAT C HA4YaJIOM
X-1

JBHXXCHUA TCIIA,
- OCb UKC HAITpaBJICHA TOPHU30HTAJIbHO,
- OCb UTPCK — BEPTUKAJIBHO;
- 4aCbl OTCYHUTBHIBAIOT BPEMS OT MOMCHTA HadYa1a ABUIKCHU.

N\
\ o

vi x
Ut \o

JIBrokeHue Tena IoJ YIVIOM K TOPU30HTY SIBISIETCS PABHOYCKOPEHHBIM, TaK Kak
IMPOUCXOAUT B ITOJIC TATOTCHHA U €TI0 OIMHUCBIBAIOT CICAYIOIIUC YPABHCHUA:
=12
r=r,+ut+ Ty
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U=y, +at

a = const
VYpaBHEHUSI B IPOEKIMH HA BEIOpaHHBIE OCHU KOOPJMHAT 3allMIIyTCS:
at?
X=Xy + 0yt +—
X=X, + 0,1
v, =, +at =
v, = U,
ax — 0 X X
a,t’
Y= Yo+t + gt?
Y =Yo+ 0ot ==~
Ly =y, +at = 2
__ v, =v,, —Qgt
a,=—-¢ y Oy

ypaBHeHI/IC IMPOCKOHNH HavyalabHOU CKOPOCTH Ha OCH KOOPpAHUHAT 3aIIMIICTCH:
Uy, = U, - COS

Vo, =Up-SiN &

U3 cucTeM ypaBHEHHi MOXKHO BBIPA3UTh BPEMsl, YUMTBIBAS, UTO B BEpXHell Touke Y 0,
OTIpeeNIUTh BpeMsl oAbEMa Tena:
O=v,sina—gt
¢ — PoSiNx
. . 2 . 2
. psina gfysina)  (v,sina)
y=Y,+u,s5iha—-t——-= =
Bricora nogséma: 9 2 g 29
v} sin 2a
X=-""—"=
JlanbHOCTE TIOIETA: g
. 2 > .
_(vpsina) . Uosin 2a
OtBer: 29 g
2. O6beM U coaep:kaHue MPAKTHYECKUX 3aHATHI
e HanmeHnoBaHue TeMbl JMCUMILIMHBI M PAKTHYECKOT0 dopma Oo6bem
) 3aHATHUSA KOHTPOJIsAA 4acoB
Pa3nen 1. Mexanuka
1 Tema 1.1. Kunemartuka. MMHCbMEHHBIN 6
N3yuenne 3aK0OHOB JIBIKCHHS M PEIIEHUE 3a/1a4 110 KHHEMATHUKE. OTYET
2 Tema 1.2. /Iunamuxa. MMHCbMEHHBIN 4
W3yuenne 3aK0OHOB JIBIDKCHHS M PEIIEHUE 3a]1a4 110 TUHAMUKE OTYET
3 Tema 1.3. 3axoHBI COXpaHeHHSI B MEXaHHKE. ITACbMEHHBIN 4
W3ydyeHne 3aKOHOB COXpaHEHUs MEXaHUYECKOTO JIBUYKEHUS OTYET

Pazgea 2. MoJgiekyJsipHas pusuka




Tema 2.1 MoJieKyJIAPHO-KMHETHYECKAS] TEOPHS.

MUCbMEHHBIN

4 | 3amaun Ha Tra30oBble€ 3aKOHBI M INPUMEHEHHE YpPaBHEHMUS OTUET
COCTOSIHMSI MJICAJILHOT'O ra3a.

5 Tema 2.2 Hauajia TepMOAUHAMHUKH. MMUCbMEHHBIN
W3yueHnne Hayas TepMOAMHAMUKH U pENICHUE 3a]1a4 110 TEME. OTUET
Tema 2.3 ArperatHble CcOCTOSIHMSI BelecTBa M (pa3oBble

6 | Mepexonl. MIMCbMEHHBIN
W3ydeHne arperaTHbIX COCTOSIHMI  BemIecTBa,  (Pa3oBBIX OTYET
MIEPEX0JI0B U PELICHUE 3a/1a4 110 TEME.

Pa3nes 3. DinekTpoamHaMuka
Tema 3.1 DiiekTpHYecKOe oJie .
MIMCbMEHHBIN

7 | 3ydeHue 3aKOHOB 3JIEKTPUYECKOIO MOJS U pelIeHHe 3ahad Io OTUET
TEeMe.

Tema 3.2 IlocTOSIHHBII 3J1eKTPUYECKHI TOK. N
MMCbMEHHBIN

8 | M3ydeHne 3aKOHOB AJICKTPUYECKOTO TOKA M PEIICHHE 3a1ad 10 OTUET
TEME.

Tema 3.3 DilekTpHUYECKHiA TOK B Pa3JIMYHBIX Cpeaax. -

9 | U3ydeHue 3aKOHOB AJIEKTPUYECKOTO TOKAa B PA3IUYHBIX Cpelax OTUET
Y pEIICHHE 3a/a4 110 TEME.

10 Tema 3.4 MarauTHoe mno.ie. MMUCHbMEHHBIN
M3ydeHune 3aKk0HOB MAarHUTHOTO MOJISI ¥ PEHICHHE 3374 110 TEME. OTYET
Tema 3.5 DileKTpOMarHuTHoe 1oJie N

MMCbMEHHBIN
11 | U3yuyeHue 3aKOHOB 3JEKTPOMArHUTHOIO MOJI U PELIEHUE 3a1ad OTUET
110 TEME.
Pasnen 4. KosieOanusi 1 BOJIHBI
Tema 4.1 Mexanuveckne KoJieOaHUs U BOJIHBI. o
. MMCbMEHHBIN

12 | Usyyenne npupobl MEXaHUYECKUX KOJIEeOaHUl U pelieHue oTaT
3a/1a4 10 TeMe.

Tema 4.2 DileKTpOMarHuTHbIC KOJICOAHUSI U BOJIHBI. .
. MACbMEHHBIN
13 | U3yuyeHue mpuposl AIEKTPOMArHUTHBIX KOJICOAHUH M pEeIICHUE O
3a/1a4y 10 TEMe.
Pa3pnen 5. OnTuka
Tema 5.1 I'eomeTpuyeckasi ONTHKA. .
. MMCbMEHHBIN

14 | U3yyeHne 3aKOHOB T€OMETPUYECKON ONTHKU M PEIICHUE 33134 oTaET
10 TEME.

15 Tema 5.2 BosiHoBasi onTuka. MMACbMEHHBIN
N3yuenne 3aKk0HOB BOJIHOBOW ONTHKHU W PEIICHUE 3a/1a4 IO TEME. OTUéT

16 Tema 5.3 CnenuajibHasi TEOPUSA OTHOCUTEJIBHOCTH. MMACbMEHHBIN
N3yuenune nonoxenuit CTO u penenue 3agad no teme. OTYET

Pa3zpnen 6. KanToBas pusuka

17 Tema 6.1 KBanToBasi onTuka. MMACbMEHHBIN
M3ydenue cTpoeHus aToMa M peIIeHe 3a/1a4 10 TEME. OTYET

18 Tema 6.2 ®u3uka aToMa M1 AaTOMHOTI0 SIAPA. NHUCHLMEHHEIN
N3yuenue cTpoeHus siipa aTomMa v pelieHue 3a1ad 1no TeMe. OTUET

Paszgea 7. Crpoenne Beenennoit
Tema 7.1 CTpoeHne COJTHEYHOM CHUCTEMBI. N
. MMCbMEHHBIN
19 | U3yuyeHne CTpOCHHS CONIHEYHOW CHCTEMBI U PEIIeHUE 3a/1ad o OTUET

TEMCE.




Tema 7.2 IBoronus Becenennoi.

o . NUCHLMEHHBIN
20 | Mi3yueHue OCHOBHBIX TOJOXEHUH COBPEMEHHONW KOCMOJIOTHH H OTUET 2
pelIeHHE 3aj1a4 110 TEME.
HUroro: 68




Paznen 1. Mexanuka

Tema 1.1. Kunemaruka

IpakTHyeckoe 3anaTHe: U3ydyeHne 3aKOHOB IBHKEHHS U pellleHHe 32/1a4 MO
KHHEMAaTHKe.

Hean 3ansiTus: M3yuuTh 3aKOHBI KMHEMATUKU U 3aKPEMUTh 3HAHUS HA MPAKTUYECKOM
pEIICHUH 3a]1a4 110 TeME.

3amava

VpaBHEHHE IBMKCHHS MaTepHaIbHOH TOYKH BJIOIb OCH X MMeeT BuA X=A+Bt+Ct? rie
A=2m, B=1 m/c, C=-0,5 m/c*. HaliTh KOOPJMHATY X, CKOPOCTb ¥ U YCKOPEHHE ¢ TOYKH B MOMEHT
BpeMeHu t=2c.

3anaua

[To 3amaHHBIM rpadukam (pUcC.) HAUTH HAYAILHBIC KOOPIWHATHI TEJI U MPOCKIIUU CKOPOCTH
ux JnBuxkeHus. HamucaTh ypaBHeHUs ABMXKEHUS Ten x = X(t). M3 rpadukoB u ypaBHEHUN HalTu

BpEeMs U MECTO BCTPEUH TeJI, IBIYKEHHS KOTOPBIX onuckiBatoTces rpaduxamu 11 u 111
L I

5 |

III

0 -—
10 20 t,c

-5

-10

-15

II

3agaua

JlBa moe3na IBHXKYTCS HaBCTpedy APYr IpYry co ckopocTsMu 32 kMm/d u 54 km/d.
[Taccaxxup, HaxoIAUIMICA B IEPBOM IIO€3/1€, 3aMEYAET, YTO BTOPOM MOE3] NPOXOAUT MUMO HETO B
teueHue 14 c. KakoBa ninvuHa BToporo moesaa?

3agaua

Pr16010B, nBUTAsCh Ha JIOAKE MPOTUB TEUEHMsI PEKH, YpOHMI yAouky. Uepe3 1 mMuH OH
3aMeTHJI MOTEPI0 U Cpa3y ’Ke MOBEpHYN oOpaTHO. Uepe3 Kakoil MPOMEXYTOK BpPEMEHH IOCie
NOTEpU OH JOTOHUT ynouky? CKOpPOCTh TE€UEHHsSI PEKH M CKOPOCThb JOJKH OTHOCHUTEIBHO BObI
NOCTOsIHHBL. Ha KakoM pacCTOSHMM OT MeCTa MOTEPU OH JOTOHUT YIOUYKY, €CIIU CKOPOCTh TEUEHUS
BOJIbI paBHa 2 M/c?

3anaqa

YacroTa obpanienus Bo3aymHoro BuTa camosiera 1500 o6/mMuH. CKoJIbKO 0600POTOB JI€TIaeT
BUHT Ha myTH 90 KM npu ckopocTH nosieta 180 km/u?

Paznen 1. Mexanuka

Tema 1.2. Ilunamuka

IIpakTHyeckoe 3anAaTHe: M3yyeHne 3aKOHOB IBHKEHHS U pellleHHe 32/1a4 M0
AUHAMHKE

Hean 3ansaTus: M3yuyuTh 3aKOHB JWHAMHMKMA W 3aKPENUTh 3HAHUS Ha MIPAKTUYECKOM
pELIeHUH 3a]a4 110 TEME.

3amaua
IIpu BbICTpENEe W3 NPYKUHHOTO IUCTOJETa BEPTUKAIBHO BBEpX Iyas Maccoll M=20 r
MOHSUTach Ha BBICOTY h=5 M. OmpemenauTh ECTKOCTh K MPYKMHBI MHUCTOJIETA, CCIU OHa ObLia
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ckara Ha S=10 cM. Maccoit mpy>kuHbI TpeHeOPEYb.

3amaua

[ITap mMaccoit mi, ABMXKYIIUNCSA TOPU3OHTAIIBHO C HEKOTOPOM CKOPOCTBIO Vi, CTOJIKHYJICS C
HEMOABHKHBIM IIapOM Macco mp. Yaap - mpsSMOH, LIEHTpaIbHBIM, a0COM0THO ynpyrui. Kakyro
n0J1t0 Ey cBOE! KMHETUYECKOM 3HEPIUM NIEPBBIN L1ap nepesal BTopomy?

3amava

[Tnardopma B Buje CrutonrHOro aucka paauycoM R=1,5 M u maccoit m;=180 kr BpamaeTcs
10 MHEPIMH BOKPYT BEPTUKAIBHOW OCH ¢ yacTtoroi N=10 o6/mMuH. B 1menTpe mimatdhopmbl CTOUT
yeroBeK Maccoil Mp;=60 kr. Kakyro nuHelHy0 CKOpOCTh OTHOCHUTENBHO I0JIa TMOMEIIEHHs OyneT
MMETh YEJIOBEK, €CJIM OH IIepeiIeT Ha Kpai rmiaTthopmbi?

3anaqa

Teno OpoieHO BEpTUKAIBHO BBEpX cO ckopocThio 30 mM/c. Ha kakol BeICOTE M 4epe3 Kakoe
BpeMs1 CKOPOCTh Tefa (1o MOy It0) OyaeT B 3 pa3a MEHbIIIE, UeM B Havaje noabema?

3anaua

Haiitu BbICOTY mOabeMa W JAlbHOCTHh IIOJETA CHUTHAJIIBHOM PAKEThl, BBIMYIICHHOW CO
ckopocThio 40 M/c mof yriiom 60° K TOPU30HTY.

3anava

Bo ckonbko pa3 oTnu4aeTcs CKOpOCTh UCKYCCTBEHHOT'O CITYTHUKA, IBUKYIIETOCS Ha BHICOTE
21 600 kM OT MOBEPXHOCTU 3€MJIM, OT CKOPOCTHU CITyTHHKA, IBUXKYyIerocs Ha Bbicore 600 kM Haj
noBepXHOCThIO? Paanyc 3emnn npuHaTh paBHbIM 6400 KM.

3anava

Kakyro cuny Hajio nprIoKUTh Ui IOJbeMa BaroHeTKu Maccoil 600 Kr 1o 3cTakazie ¢ yriiom
HakstoHa 20°, ecnu K03(h(HUIIMEHT CONTPOTHBIICHUS IBMKEeHUIO paBeH 0,057

3agaua

C KaKuM YCKOPEHHEM a CKOJIb3UT OPYCOK 110 HAKIIOHHOM IJIOCKOCTH C YTJIOM HaKJIOHA o=
30° npu ko3 purmente Tpenus u= 0,27

3anava

C Kakoll MaKCUMaJIbHOM CKOPOCTBIO MOXKET €XaTb MOTOLMKIMCT [0 TOPU3OHTAIbHOU
IJIOCKOCTH, ONUCKIBast Ayry paguycom 100 M, eciiu koadduumeHT Tpenus pe3unsl o noury 0,4? Ha
KaKOW yroJl OT BEPTUKAIBHOIO MTOJIOKEHUSI OH IIPH 3TOM OTKJIOHSAETCA?

3anava

Bbpycok maccoii 400 r mox aeiictBueM rpysa maccoi 100 r (puc.) mpoXoaHUT U3 COCTOSHUS
nokost myTh 80 cm 3a 2 ¢. Haiitu ko3 dutineHT TpeHus.

NELBBINEENNN

3amaua

Moryt mu cuibl 10 u 14 H, npunoxeHHble K OJHOW TOYKE, JaTh PaBHOAEHCTBYIONIYIO,
paBHym 2, 4, 10, 24, 30 H?

3amada

Hurtb, Ha KOTOpOI1 BUCHUT Tpy3 Maccoil 1,6 Kr, OTBOAUTCS B HOBOE MoJiokeHue cuioit 12 H,
JIEUCTBYIOIIEH B TOPU30HTAIBHOM MOJ0KEHUU. HallTH Cuiy HaTSKEHUS] HUTH.

3amaua

[Ipn kakoM MUHUMaJIBHOM KOX((GUIIMEHTE TPEHHUS CAHKW HE OYIYT CKaThIBATHCS C TOPHI,
€CJIM yroJl HaKJIOHa ropsl paBeH 30°7

3amaua



Ha xponmreitne Bucut rpy3 mMaccoi 100 r, yroa Mexay HaKJIOHHBIM U TOPU30HTaJIbHBIM
crepxkHaMu paseH 300. Onpenenure cuily, pacTArMBAlOUIYI0 TOPU30HTAIBHBIN CTEPKEHb, U CUILY,
CKUMAIOIYIO0 HAKJIIOHHBIN CTEP/KEHb.

BANARRRRRRRRNRRNRRRNNNS

3amaua

JIBa ogHOpoaHbIX mapa MaccaMu 10 kr u 12 xr ¢ paguycamu 4 cM 1 6 CM COOTBETCTBEHHO
COCIMHEHBI TOCPEICTBOM CTepkHS Maccoil 2 kr u jyuHoM 10 cm. LleHTpbl mapoB nexar Ha
MIPOJIOJDKEHUH OCH CTepikHs. Haiiure monokeHre 1meHTpa TSHKECTH 3TOH CUCTEMBI.

Pa3zpgen 1. Mexanuka

Tema 1.3. 3aKoHBI COXpaHEHUS] B MEXaHUKE.

IpakTuyeckoe 3anaTHe: U3ydyeHne 3aKOHOB COXPAHEHUSI MEXaHUYECKOT0 IBUKEHUSI

Hean 3anaTus: V3yunTh 3aKOHBI COXpAaHEHHUS B MEXAHUKE M 3aKpPENUTh 3HAHHUS Ha
MPaAKTUYECKOM PEIICHUH 3a]1a4 110 TEME.

3anava

Baron maccoit 20T, nBmkymuiics co ckopocthio 0,3m/c, HaroHser BaroH Maccoit 30T,
JBIDKYIIHICS co ckopocThio 0,2m/c. KakoBa CKOpOCTh BaroHOB MOCJIE B3aUMOACHCTBUSA, €CIIU yaap
HEYNpYruii?

3anava

Kakyro paboTy Hago COBEpIINTb, YTOOBI JIEKAIIU HAa 3eMJie OJHOPOJHBIN CTEep:KEeHb
JnHOM 2 M 1 Maccoit 100 KT mocTaBUTh BEPTUKAIHHO?

3agaua

C xakoWl Ha4YaJbHOW CKOPOCTBIO Vo HAJ0 OPOCHTH BEPTHKAJIBHO BHH3 MSY C BBICOTHI h,
4TOOBI OH TOCJE yAapa O 3eMIII0 MOANPBHITHYI OTHOCUTENFHO HAYAIbHOTO YPOBHS Ha BBICOTY: a)
h=10 m; 6) h. Cuutath yaap abCoNOTHO yIPyTUM.

3agaua

MasaTHHK Maccoi M OTKJIOHEH Ha yroJ a OT BepTukaiu. KakoBa cuiia HaTSDKEHHS] HUTH TIPU
MPOXO0KJICHUH MASITHUKOM TIOJIOKEHUSI paBHOBECHUs?

3anaya

Camouer Maccoit 2 T ABUKETCS B TOPU30HTAILHOM HAIMpPaBICHHH CO CKOpPOCThIO 50 M/c.
Haxonsice Ha BbicoTe 420 M, OH TNEpPEXOAUT HA CHM)KEHHWE TPHU BBIKIIOYEHHOM JBUTATENE M
JIOCTUTAET JOPOXKKH a’pojapoma co ckopocThio 30 m/c. Onpenenuts paboTy CHIIBI COMPOTHBICHUS
BO3J1yXa BO BpeMs IJIAHUPYIOIIETO T0JIeTa.

3anaua

Haiitu KIIJI HakmoHHOW mimockocTH niauHOW 1 M m BeicoTor 0,6 M, eciu kKoduImeHT
TPEHUs NIPU ABUKEHUH 1O Hel Tena paseH 0,1.

3amaua

C KaKolf CKOPOCTBIO TIOHMKAETCS YPOBEHb BOJBI B Gake, MIIOMAAb CEUEHUs KOTOPOro 1m?,
€CIIM CKOPOCTh TEUEHHs BOJBI B OTBOJAIICH TpyOe TedenneM 20 cm? paBHa 2 M/c? KakoB pacxon
BOJLI B Oake?

3amaua
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CkopocTb TeueHHs BOJBI B IIMPOKOH yacTu Tpyos! 10 cm/c. KakoBa ckopocTh ee TeueHHs B
Y3KOH 4acCTH, JUaMeTp KOTOpOH B 4 paza MEHbIIIE TUaMeTpa MUPOKOM YacTu?

3anaqa

Ecnu noaxiounTh MJIAHT K BBIXOJHOMY OTBEPCTHIO MbLIECOCA U IOMECTUTD B CTPYIO MSYHUK
JUIS. HACTOJIBHOTO TEHHHCA (pHUC.), TO OH OyJeT MapuTh B CTPye W NMPHU IABIKEHUH IJIaHra OyaeT
cnenoBath 3a HUM. OOBSICHUTD SBJICHUE.

3anaua
B BozmonpoBonHO#l TpyOe oOpa3oBajloch OTBEPCTHE CE€YEHHEM 4 MM, U3 KOTOpOro ObEeT
BEPTHKAIBLHO BBEPX CTPYS BOABI, HOAHUMAsCh Ha BHICOTY 80 cM. KakoBa yTeuka Bo/bI 32 CyTKU?

2

Pa3nea 2. Monekynsipaas pusuka

Tema 2.1 MoJjieKkyJISIpHO-KHHETHYECKAsl TEOPHUS

IIpakTnyeckoe 3aHsTHe: 3aJa4d Ha ra3oBble 3aKOHbl M NPHMEHEHUE YpPaBHEHUs
COCTOSIHMSI M/1€AJIbHOTO ra3a.

Hean 3ansaTus: M3yuynTh ra30Bble 3aKOHBI U 3aKPEMUTh 3HAHUS HA MPAKTUYECKOM PEUICHUHU
3a/1a4 1o TeMe.

3agava

[Ipu cxxatum raza ero 00beM YMEHBIIUJICS C 8§ 110 S5 11, a AaBjieHHe moBbicuiIoch Ha 60 klla.
HaiiTn nepBoHavanbHOE aBJICHUE.

3amaua

TTy3pIpek BO3MyXa BCIUIBIBAET cO AHA BojgoeMa. Ha ry6une 6 M oH mMen oobeM 10 mMmP,
Haiitu 060beM my3bIpbKa y HOBEPXHOCTH BOJIBI.

3agava

3aKpBITHIA MUIHHIPHYCCKHE COCY BBICOTOM h pasjiesieH Ha JBe paBHbBIC YaCTH HEBECOMBIM
MOPIITHEM, CKOJB3SIMM Oe3 TpeHus. Ilpu 3acromopeHHOM mopiTHE 00€ TMOJIOBHHBI 3aIOJTHEHBI
ra3oM, NMpu4YeM B OJHOW W3 HHUX JaBleHHWEe B N pa3 Oonbiie, yeM B Jpyrod. Ha ckonbko
MepeIBUHETCS TTOPIIIEHb, €CITH CHITH CTOTIOP?

3agaua

Kaxoit 00beM 3aiiMer ra3 npu temmneparype 77 °C, ecnu npu temneparype 27 °C ero o6bem
OBLIT IECTh TUTPOB?

3agava

[Ipu xakoi TemnepaTrype HaXOAWIICA ra3 B 3aKPBITOM COCY/IE, €CIIM OPU HarpeBaHUM €ro Ha
140 °C naBnenue Bo3pocio B 1,5 paza?

3agava

Ha pucynke mpencraBineH 3aMkHYThIM 1ukiI. Yyactok CD cooTBercTByeT wu3otepme.
Berueptuth 3Ty iuarpammy B KoopauHatax p, 7 u p, V.
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3amaua
C ra3oM HEKOTOPOW MaccChl OBUI MPOWM3BEICH 3aMKHYTBIA IPOIECC, W300paKCHHBIH Ha
pucynke. OOBSICHUTD, KaKk U3MEHSTCS 00beM Ta3a rnpu nepexonax 1-2, 2-3, 3-4, 4-1.

p

=l |

Pa3nea 2. Monekyasipaas puszuka

Tema 2.2 Hauana TepMOANHAMUKH

IIpakTuyeckoe 3ansitue: M3yuyenne Haya 1 TepMOIMHAMUKH M pellieHHe 3a/1a4 M0 TeMe.

Hesn 3anaTuHs: M3yuuTh 3aKOHBl Hauyal TEPMOJAMHAMHKH M 3aKpeNuTbh 3HAHUA Ha
NPaKTUYECKOM pEIIeHUH 3a]1a4 10 TeMe.

3anaqa
Hackonbko u3MeHsieTcss BHYTpeHHsAs »Heprus renus macco 200 r mpu yBennyeHUH

temreparypsl Ha 20°C?

3agaua

Kak m3meHsiercss BHYTpEHHSSI DHEPrusi OJJHOATOMHOTO Ta3a MpH M300apHOM HarpeBaHUH?
MIPU U30XOPHOM OXJIQKJIEHUU? MPU U30TEPMUUYECKOM CHKATUH?

3anaya

Kakywo pabotry A coBepiiaer ras, KOJTUYECTBO BeIIECTBAa KOTOPOrO V, MpU H300apHOM
MOBBIIIICHUH TeMITepaTypbl Ha 477

3agaua

B nByx nmmimHIpax moJ1 MOABMKHBIM MOPITHEM HAXOASATCS BOAOPOA U Kuciopoa. CpaBHUTH
paboThl, KOTOPBIE COBEPIIAOT 3TU Ta3bl MPH M300apPHOM HATPEBAHHH, €CIM WX MAcChl, a TaKKe
HaYaJIbHBIC 1 KOHEUHBIE TEMIIEPATYPhl PaBHBI.

3amaua

O6bem kwmciopoga Maccor 160 r, Temmeparypa kotoporo 27 °C, mpu wu3006apHOM
HArpEeBaHUU yBENWYHICA BIBoe. Haiitu paboTy raza mpu pacHIMpEeHUH, KOJIWYECTBO TEIUIOTHI,
KOTOpOE MOIILJI0 HAa HAarpeBaHUe KUCIOpoa, N3MEHEHNE BHYTPEHHEH SHEpruu.

3agaua
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B kanopumerp ¢ reroemkocthio 63 Jx/K Obuio nHamuro 250 r macna npu 12 °C. Ilocne
omnyckaHus B Maciio meaHoro Tena maccoi 500 r mpu 100 °C ycranoBuiack obmias temreparypa 33
°C. KakoBa, 110 JaHHBIM ONBITA, YACJIbHAS TEIIOEMKOCTh Macia?

3amava

B upeanpHON TEMIOBOM MalIMHE 32 CUET KAXKJIOI0 KHIIOJKOYJISA SHEPIUH, MOJy4aeMOM OT
HarpeBatens, coBepmaercss padora 300 Jx. Omnpenenuts KIIJ[ mammeabsl ¥ Temmeparypy
HarpesaTelis, ecild Temneparypa xonoauibHuka 280 K.

3amava

Kakyro cpeaHior0 MOIIHOCTh pa3BUBAET JBUTATE)Ib MOTOLMKIA, €CIU MpPH CKOPOCTU
newkeHus 108 km/4 pacxon 6ensuna cocrasiser 3,2 1 Ha 100 km ytu, a KIIJI nBurarens 25% ?

3anaqa

C xakoif HaMMEeHbIIEH CKOPOCTHIO JOJKHA JIETETh CBUHIIOBAs IPOOMHKA, YTOOBI IPU yJape
0 mpensiTcTBUE OHa paciaBuiiack? CumtaTh, 4To 80% KHHETUYECKON SHEPIHH MPEBPATHIIOCH BO
BHYTPEHHIOIO SHEPTHUI0 JPOOUHKH, a TeMIepaTypa ApoOuHKH 10 yaapa Obuia 127 °C.

Pa3nea 2. Monekynsipaas pusuka

Tema 2.3 Arperatubie cOCTOSIHMSI BelllecTBA U (pa30BbIe MePexo/ibl

IIpakTHyeckoe 3aHATHE: 32/1a41 HA B3aMMHbIE NIPeBPALLICHUS JKUAKOCTel U ra3os.

Heau 3ausaTusa: OO0OUUTH U 3aKPENHUTh 3HAHUS HA MPAKTUYECKOM PEUICHHH 3a7ad I10
TEME.

3anaua

Kakoe komum4ecTBO TEIUIOTHI HEOOXOIUMO COOOLIUTH JIBYM KHJIOTPaMMaM BOJIbI, B3SITHIM
npu temneparype 50 0C, uToObl MOIHOCTBIO ATY BOJY NIPEBPATUTD B Map?

3agaua

200 rpamm BoasiHOTO Mapa, B3sitoro npu temmneparype 100 0C, mepeBenu B BO1y, B3SATYIO
npu temneparype 20 0C. Kakoe KonM4YecTBO TEIUIOTHI IPHU ITHX IpOLECcaxX BOAA U Map Mepenany
OKpY>KaroIeu cpeze?

3agaua

B Bomy maccoit 400 r u temmneparypoit 10 °C Bmyctmiu 10 r BoasHOro mapa c
temneparypoit 100 °C. Onpenenute, Kakas TemrepaTypa yCTaHOBUTCS B COCY/IE.

3anaua

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

3agaua

B cocyn ¢ Bogoit Maccoii 2 kr u temnepatypoi 60 °C mosioxuiau Kycodek jpaa Mmaccoit 50 r
u remnepatypoit 0 °C. Kakas Temneparypa yctanoButcs B cocyne? (Otget: t = 56 °C.)

3amaqa

Kakoe KonuuecTBO TEIIOTHI BBIAEIAETCS NPU KOHAECHCAMU BOJSHOIO Mapa Maccou 5 Kr
npu temneparype 100 °C u oxnaxaenuu obpaszosasiieiicss Boasl A0 30 °C? (Otset: Q= 1,3 « 107
Jx.)

3amaqa

Omnpenenure KII/] aBuratens Tpakropa, KOTOpOMY JAJIsl BbIOJIHEHHUS paboTs! 1,89 « 107 JIx
noTpedoBaaoch 1,5 Kr TOrIMBa ¢ yaeabHOM TermioToi cropanus 4,2 106 k.

Pa3nea 3. DiekTpoanHaMuKa

Tema 3.1 DilekTpHYecKoOe NoJie
IIpakTHyeckoe 3anaTHe: 3yyeHne 3aKOHOB 3JIeKTPUYECKOT0 MOJIS U pelleHue 3a1a4
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110 TEME.
]_[e.]'ll/l 3aAHATHA: I/ISY'-II/ITL 3aKOHBI JJICKTPUUYCCKOI'O TII0JA MW 3aKpCIMTL 3HAHUA Ha
MMPAKTUYCCKOM PCIICHUHU 3a4a4 IO TEMC.

3anaqa

JBa toueunbix snekTpudeckux 3apsaa Qi=1Kn u Q2=-20Kn HaxoasTcsa B BO31yXe Ha
paccrossauu d=10 cm npyr ot apyra. Ompenenuth HanpskEHHOCT, E W MOTEHOMAnm ¢ 1moss,
CO3/1aBa€MOr0 3TUMHU 3apsiaMH B TOUKe A, yaanéHHOU oT 3apsaa Qi Ha paccTosiHue 11=9 cM U oT
3apsina Q2 Ha 12=7 cM.

3amava

Bo ckoibpko pa3 Ha/lo U3MEHUTh PACCTOSHUE MEXKIY 3aps/laMU MPU YBEITUYECHUU OJTHOTO U3
HUX B 4 pasa, 4ToObI CHJIa B3aUMOJICHCTBUS OCTAJIACh MPEKHEN?

3anava

OpunakoBble mapUKu Maccoit o 0,2rmoBeIeHbl Ha HUTH TakK, KaK MOKa3aHo Ha PUCYHKE.
Paccrostnue mexny mapukamu BC = 3 cm. Halitu cuny HaTsokenust HUTH Ha ydactkax AB u BC,
€CJIM IIapUKaM COOOILIMIM OJMHAKOBBIE 10 Moayito 3apsiabl mo 10 HKin. Paccmotpers ciydau: a)

3aps/pl OTHOMMEHHBIE; 6) 3apsabl Pa3HOUMEHHBIE.
Lz
A

@ B

@ C
3amgauga

JIBa mapuka, pacroioKeHHbIe Ha paccTossHUU 10 cM Apyr oT Apyra, UMEIT OJUHAKOBbBIE
OTpHUIIATENIbHBIE 3apsibl U B3auMOACUCTBYIOT ¢ cwimoil 0,23 MH. Haiitu umcino wu30bITOYHBIX
AJIEKTPOHOB Ha KaXKIOM IIIapHUKe.

3anava

C KakuM yCKOpPEHHEM JBMIKETCS IEKTPOH B DJIEKTPUYECKOM II0JIE HAIPSHKEHHOCThIO 10
kB/M?

3anaua

JlBa 3apsna, OAMH U3 KOTOPBIX MO MOAYNIIO B 4 pa3a Oouibllie JPyroro, pacroyioKeHbl Ha
paccTosiHuM I Ipyr OT Apyra. B kakoll TOYKe MPOCTPAaHCTBA HAIPSHKEHHOCTH IOJISI PaBHA HYIIO,
€CJIM 3apsbl: a) OTHOMMEHHBIE; 6) pa3HOMMEHHBIE?

3anaua

3apsHKEHHBIM METAJUTMYECKHUM JTUCT CBEPHYIIX B IMIMHAP. Kak n3MeHn1ach NOBEPXHOCTHAS
IUIOTHOCTH 3apsija’

3anaya

Haiitu HanpspkeHHOCTh MOJIA 3apsKEHHONW OECKOHEYHOM IJIAaCTUHBI, €CIM MOBEPXHOCTHAsS
TIIIOTHOCTH 3apA/ia Ha Heii paBHa 354 HKi/Mm?

3anaua

Mexny 1ByMs IUIACTUHAMH, PACIIONIOKEHHBIMU TOPU30HTAIbHO B BaKyyMe Ha pacCTOSHUU
4,8 MM Apyr OT Jpyra, HaXOJUTCS B PAaBHOBECHMHM OTPHUUIATENBHO 3apsDKEHHAs Karellbka macia
Maccoit 10HT. CKONMBKO «H30BITOYHBIX)» AJIEKTPOHOB MMEET KarelibKa, €CJIU Ha IUIACTUHBI MOJAaHO
HanpspkeHue 1 kB?

3amaua

Emkocts onHoro konaeHcatopa 200 nd, a apyroro — 1 Mk®. CpaBHUTH 3apsiibl,
HAKOIICHHbIE HA 3TUX KOHAEHCATOpax MpPU UX MOJKIIOYEHHH K IMOJI0CAM OJHOTO M TOrO K€
MCTOYHUKA IIOCTOSTHHOTO HAIPSKEHUS.

14



3agaua

Bo ckosibkO pa3 M3MEHHUTCS €MKOCTb KOHJIEHCATOpa IMPHU YMEHbIIEHUM pabodeill IIoaan
IUTACTUK B 2 pa3a U YMEHbIIEHUHU PACCTOSHUS MEXAYy HUMU B 3 pa3a?

3amava

IIpu BBeAEHMH B MPOCTPAHCTBO MEXAY IUIACTUHAMU BO3AYLIHOI'O KOHJIEHCATOpa TBEPJAOTO
JIIMDJICKTPUKA HaNpsDKeHHEe Ha KoHjaeHcaTtope yMmeHbmmiock ¢ 400B nmo 50B. Kakosa
JURJIEKTpUYECKasi IPOHUIIAEMOCTb TUAIEKTpUKa?

3amava

PaccTosiHne  Mexay IUIaCTUHAMM  3apsyKEHHOTO IIJIOCKOTO0 KOHJIEHCATOpa YMEHBIIWIM B
2 pa3a. Bo ckonbpko pa3 M3MEHWIACh SHEPrus U IUIOTHOCTh 3Hepruu nois? Paccmorpers nBa
cilydas:: a) KOHIEHCATOp OTKJIIOUWIM OT MCTOYHMKA HAIpsDKEHUs; 6) KOHJEHcCaTop OCTajcs
HPHUCOETUHEHHBIM K UCTOUYHUKY ITOCTOSIHHOTO HaIPSKEHUSL.

Paznen 3. DaekrpoaunaMmnka

Tema 3.2 IlocTOSIHHBII JIEKTPUYECKHH TOK

IIpakTnyeckoe 3ausitue: M3ydyeHue 3aKOHOB IJIEKTPHUYECKOI0 TOKA M pellieHHe 32124
1o TemMe.

Hean 3ansaTus: M3yuynTh 3aKOHBI JJIEKTPUUYECKOTO TOKAa M 3aKpPEeNUTh 3HAHHUS Ha
MPaAKTUYECKOM PEIICHUH 3a]1a4 110 TEME.

3anaua

CKOJIBKO BPEMEHHU JUINJIOCh HUKEJIMPOBAHHUE, €CIIM Ha U3JENIMe OCeN CIOW HUKEJs Maccoi
1,8r mpu cure Toka 2A? DIEKTPOXUMUYECKHiT SKBUBANEHT HUKes paseH 3-10  kr/Ki.

3agaua

[Ipu cepeOpennu u3nenuii Noab30BaIlCh TOKOM SA B TeueHue 15 muH. Kakoe xonnuectBo
cepeOpa M3pacxo0BaHO 3a 3TO BpeMs? DIeKTPOXUMHYECKHIA SKBUBANeHT cepebpa pasen 1,12:10°
kr/Ki.

3agaua

OJ1C anementa 1,5B, a ero BuyTpennee conpotusienue 0,5 OM. ConpoTuBIeHUE BHEITHEN
uenu takxe pasHo 0,5 Om. KakoBa cuiia Toka B uenu?

3anaua

Axxymynsatop ¢ BHyTpeHHUM conpotusiieHueM 0,20M n 3/IC 2B 3aMKHYT NpPOBOJIOKOM.
Onpenenuth MIOLIAAb MONEPEYHOrO0 CEYEHMs IMPOBOJIOKH, €CIM Chja TOKa B IIEMH paBHa SA,
yIenbHOe CONPOTHBIEHHE MPoBoJIoku pasHO 0,1:10° Om M, a ee uHa paBHa SM.

3amaqa

KakoBa macca Mmenu, BblienuBLIelca 3a | 4 Ha Karoze, €CiaM CHIa TOKa 4epe3 pacTBOP
MeTHOTO Kymopoca paBHa 5000 A? D1eKTpOXHMHUECKHii SKBruBaneHT Menu 3,28 107 xr/ K.

3anaqa

JIBa mpoBoagHUKa conpoTuBiieHHeM SOM n 70M COeIMHEHBI TTapaUIeIbHO U MOJKIOYEHBI K
MCTOYHUKY JIEKTPUYECKOro TOKa. B nmepBom BeLenmiiocs B Buae temna 17,6 k/x sneprun. Kakoe
KOJIMYECTBO TEIJIOTHI BBIAECINIOCH BO BTOPOM ITPOBOJHHUKE 32 TO e BpeMs?

3anaqa

CKOJIBKO BpEMEHH JUINTCS Harpe€BaHHWE B DJIEKTPUYECKOM 4YalHMKE MOIIHOCTHIO 800BT 31

BozibI 0T 180°C 10 Temmeparypsl kunienus? KIT/1 yaiinuka pasen 87%.
Pa3znea 3. JjekTpoauHaMuUKa

Tema 3.3 DileKTpUYeCKHIl TOK B Pa3JIMYHbIX Cpeaax
IIpakTHYeckoe 3aHATHE: H3YyYeHHE JIEKTPUYECKOI0 TOKA B Pa3JIMYHBIX Cpeax.
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Henn 3ansiTusi: M3y4nTh 3aKOHBI 2JIEKTPUYECKOTO TOKA B PA3IMUHBIX CpeAax M 3aKpENUTh
3HaHUS Ha IPAKTUYECKOM PEIeHUH 33]a4 10 TEME.

3amava

5.Koraa depe3 37eKTpoJIUT MpoxoAus Tok 1,5 A, Ha kaTojie B Te€YEHUE 5 MUH BBIJCIHIOCH
503 mr

Mmetaia. Kakoit ato meramn?

3amava

[Ipu snexrponuse pacrBopa ZnSO4 Bbinensercs 61,2 r nunka. OnpenenuTs 3aTpayeHHYIO
SHEPTUIO ANEKTPUUYECKOr0 TOKA, €CIIU HaNpsHKEHHE Ha 3akumax BaHHbI 10 B.

3anaqa

Uepes CKOJIBKO MUHYT MEIHBIN aHoj ctaHeT ToJe Ha 0,03 MM, eciu IIIOTHOCTh TOKa MPH
anekrponmze 300 A/m2?

3anaua

[Ipu 3nexTpoan3e pacTBOpa CEpHOM KUCIOTHI pacxoayercs: MouiHocTs 37 Bt. Onpenenure
COTPOTHUBIICHUE NIEKTPOIUTA, eciu 3a 50 MuH Beinensercs 0,3 T Bogopoa.

3anava

[Totenuman nonuzanuu atoma renus 24,5 B. Haiitu paboty nonuzanuu.

3anava

B snekTponutrdeckoi BaHHe uepe3 pactBop mpoien 3apsa Q=193 xKn. Ilpu stom Ha
KaToJie BBIJCIWICA METAT KOJWYECTBOM BemectBa v=1 Mosb. OmnpenenuTh BaJIEHTHOCTh Z
MeTaa.

3anava

Uemy pasen KIIJI (B %) ycTaHOBKH /AJisl SJIEKTPOJIM3a PacTBOPa CepeOPsIHOM COJIU, €CIH MPU
3atpare 800 k/[x sHepruu Boiaenmiock 0,6 T cepedpa mpu pa3HOCTH MOTEHITMATIOB Ha dJIEKTpoaax 4
B?

3anava

C Kkakoil CKOpOCTBIO yHaapsieTcsl JIEKTPOH 00 aHOJ KAaTOAHON TPYOKH, eCliu MexAy eé
AJIEKTPOJIaMU TOIepKUBaeTcs Hanpspkenue 220 B?

3agaua

OnpenenuTh Kakas Macca ajJlOMHUHHS OTJOXKHUTCS Ha Katoje 3a 10 4 mpu sieKTpoiinze
Al2(SO4)3, ecnu cuma Toka paBHa 1 A. DNEKTPOXHUMHYECKHil SKBUBaJeHT amomuuus 9,3:1078
kr/Ko.

Pazjaen 3. DaekTpoauHaMunka

Tema 3.4 MarauTHoe moJie

IIpakTuyeckoe 3ansaTHe: U3yyeHne 3aKOHOB MATHUTHOIO 1OJIS U pellleHHe 32/1a4 M0
TeMe.

Hean 3ansaTus: M3yunth 3aKOHBI MATHUTHOTO TOJIS U 3aKPEMUTh 3HAHUS HA MPAKTUYECKOM
PEIICHUH 3a/1a4 110 TeME.

3agava

JIBa mapainenbHbIX OECKOHEYHO UIMHHBIX TpoBojaa D u C, mo KOTOphIM TEKYT B OJHOM
HampaBJIeHUd TOKH cuioi 1=60 A, pacrnojoxensl Ha pacctosanu 0 =10 cMm apyr ot apyra.
Onpez[eJme MAarouTHYHO MHAYKIIHUIO B moJrd, Co3a4aBacMoOro MmpoBOAHUKAMU C TOKOM B TOYKE A,
OTCTOSIIEN OT OJJHOTO MPOBOJHUKA HA PACCTOSIHUU I'1=5 CM, OT APYroro Ha pacCTOSIHUM =12 cM.

3agaua

Pamka twromaneio 400 cM? momerieHa B OJIHOPOAHOE MAarHUTHOE Tosie mHaykuuen 0,1 Tn
TaK, 4YTO HOPMaJjb K paMKe NEePIEHAUKYIISIPHA JIMHUAM UHAYKIMU. [Ipy Kakol cuile ToKa Ha paMKy
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Oyzer neiicTBoBaTh Bpamiaomuii MomeHt 20 MH'M?

3amaua

MarHuTHbI OTOK BHYTPHM KOHTYpa, ILIOMAAb MOMNEPEYHOro CeueHHs KOToporo 60 cm?,
pasen 0,3 mBO. Haiitu wHayknuio mosis BHyTpH KoHTypa. Ilone cuuTaTh OIHOPOIHBIM H
NEePHEHANKYJISIPHBIM IIOCKOCTH MPOBOAHUKA.

3amava

KakoBa uHIyKIHSI MArHUTHOTO TOJIS,, B KOTOPOM HA MPOBOJHUK C JIJIMHOM aKTUBHOW 4acTH
5 cMm peiictByer cuna 50 mMH? Cuna toka B mpoBogHuke 25 A. IIpoBOJHUK pacmnosiokeH
NEePHEHANKYJISIPHO BEKTOPY MHAYKIIMM MAarHUTHOTO TOJIS.

3amava

[TpoBomuuk ab, amuHa kotoporo | m mMacca M, mojaBelIeH Ha TOHKUX MpPOBoJouYKax. [Ipu
MPOXOXKACHUM BO HEMY TOKa | OH OTKJIIOHWJICS B OJHOPOJHOM MarHHUTHOM ToJje (pHcC.) Tak, 4TO

HUTH 00pa30BaM yroj ac BepTuKaibio. KakoBa MHIYKIIMS MarHUTHOTO TOJIs?
X X X

3anaua

Kakas cuna gelicTByeT Ha MIPOTOH, IBUXKYIIUNCS cO CKOpocThio 10 MM/C B MAarHUTHOM 110J1€
unaykuuei 0,2 Tn neprneHANKyISpHO TUHUSAM UHAYKIUUA?

3anaua

[Ipotron B MarnutHOM mosie uHayknuer 0,01 Tn ommcan okpyXHOCTH paguycom 10 cwm.
Haiitu ckopocTh pOTOHA.

3anaua

IIpoToH M g—vacTHLa BIETAIOT B OAHOPOJHOE MarHUTHOE I0JIE NEPIEHIUKYISAPHO JIMHUAAM
uHAYKIMA. CpaBHUTH paanuychl OKPYKHOCTEH, KOTOpBIE OIKCHIBAIOT YaCTHIbl, €CIM Yy HHUX
OJIMHAKOBBI: a) CKOPOCTH; 6) 3HEepruu. 3apsii o—4acTULEI B 2 pa3a OoJiblle 3apsijia NpOTOHA, a Macca
0—4acTUIIBIB 4 pa3za O0JbIIIe ero MaccChl.

Pa3nea 3. DiekTpoamHaMuKka

Tema 3.5 DuekTpoMarHuTHoe moJie

IpakTuyeckoe 3ansaTne: U3ydyeHne 3aKOHOB JIEKTPOMATHUTHOIO MOJIS U pellleHne
3aj1a4 1o Teme.

He.ﬂl/l 3aAHATHUA: I/ISY'-II/ITI) 3aKOHBI DJJICKTPOMArHUTHOI'O IIOJA MW 3aKpPCIWTh 3HAHWA Ha
MPaKTUYECKOM PEIICHUH 3a/1a4 110 TEME.

3amaua

[To xakoMy 3aKOHY JOJDKEH M3MEHSATHCS MArHUTHBIA MOTOK B 3aBHCHMOCTH OT BPEMEHH,
y100b! D/1C MHAYKIIMH, BO3HUKAIOIIAS B KOHTYPE, OCTaBallach MOCTOSHHOM?

3amaua

CKOJILKO BUTKOB JIOJIKHA COJEPKaTh KAaTYIIKA C ILIOMAIbIO TIONEPEYHOro cedeHus 50 cm?,
yTOOBI MpU W3MEeHeHMH MarHuTHOW wuHaykiuu ot 0,2Tm go 0,3 Tn B Teuenme 4 mMc B Hew
B030yxanacs 9J1C 10B?

3amaua
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C kakoll CKOpOCTBbIO HaJ0 INEepeMelaTh MPOBOJHUK NOJ yryioM 60° K JIMHUAM WHAYKLIHU
MarHuTHOTO TIOJIsA, 4YTOOBI B TpoBoaHMKE Bo30yxknanack OJC wnayknuum 1B? Hupyknus
MarHuTHoro nois pasHa 0,2Tin. JlnuHa akTuBHON yacTu 1M.

3amava

Kakas DJIC camMOMHAYKIIMU BO30YXIaeTcs B OOMOTKE 3JIEKTPOMArHuTa WHAYKTHBHOCTHIO
0,4 I'n mpy paBHOMEPHOM M3MEHEHHUH CHJIbI TOKA B Hel Ha SA 3a 0,02¢?

3anaqa

B karymike unayktuBHocThio 0,6 I'n cuna Toka paBHa 20 A. KakoBa sHepruss MarHUTHOTO
1oJis ATol Karymku? Kak n3MeHUTCs 3Heprus 1oJis, €CJIi CHUJla TOKa YMEHBIIUTCS BIBOE?

3amava

Kakoii nomkHa OBITH CHJIa TOKAa B OOMOTKE apocceist MHAYKTHBHOCTHIO 0,5 I'H, 4TOOBI
SHEprus noJiga okaszajgach paBHou 1 J[x?

Pa3nea 4. Kosie0anus 1 BOJIHBI

Tema 4.1 Mexann4yeckue K01e0aHUSA U BOJIHBI

IIpakTnyeckoe 3ansitue: 3yyenne npupoabl MeXaHNYeCKHX KoJIe0aHMi U pelleHue
3a/1a4 M0 TeMe.

Hean 3anaTusa: O000LUTh U 3aKpPENUTh 3HAHUS Ha MPAKTUYECKOM PEUICHHM 3ajad 10
TEME.

3anava

Touka coBepiiaer rapmonudeckue konedbanus ¢ yacroror v=10 ['n. B MoMeHT, npuHATHINA
3a HayaJbHBIA, TOYKA HMEJIa MAaKCUMAJIBHOE CMEIICHHE Xwaxe=1 MM. Hamumcate ypaBHeHue
KoJie0aHU TOYKH.

3anava

I'py3uk, xonebmronuiics Ha MpyKuHe, 3a 8 ¢ copepini 32 konebanus. Haiitu mepuon u
4acTOTY KOJeOaHMil.

3agaua

Ha kakoe paccrosiHMe Hag0 OTBECTH OT IIOJOKEHUSI paBHOBECHs Tpy3 maccoil 640 r,
3aKperyieHHBbIH Ha TpykuHe kecTkocThio 0,4 kKH/M, 4TOOBI OH MPOXOAUI MOJOKEHUE paBHOBECUS
co ckopocThio 1 m/c?

3agaua

Ecnun x HekoTopoMmy rpy3y, KOJeOIoneMycs Ha IPYKUHe, MoaBecuTh Tupro maccor 100 T,
TO 4acToTa KojeOanuit ymenpmutcs B 1,41 paza. Kakoii maccel rpy3 ObUl TepBOHAaYaIbLHO
MTO/IBEIIEH K IPYXUHE?

3anaua

Bo ckombko pa3 W3MEHHMTCS dYacTOTa KOJeOaHWN MaTeMaTHYeCcKOro MasTHUKA TMpHU
YBEJIMUEHUH IJIMHBI HUTH B 3 pa3a?

3anaya

Manbuuk HeceT Ha KOpOMBICIE BEApa C BOJIOH, MEPHO COOCTBEHHBIX KOIEOaHUN KOTOPHIX
1,6 c. Ilpu xakoif CKOPOCTH JIBMKEHHSI MaJbYMKa BOJIa HAYHET OCOOCHHO CHIJIBHO BBITUIECKUBATHCS,
ecau gnuHa ero mara 60 cm?

3anaya

[Ipu w3MepeHuu TIyOMHBI MOpsS MO Kopabjem Mpu MOMOIIM 3XO0JI0Ta OKa3aloch, YTO
MOMEHTHI OTIIPABJIEHUS U IpHEMa YIbTPAa3ByKa paszeieHbl npomexyTkoMm Bpemenu 0,6 c. Kakosa
riryOuHa Mops 1oJ| kopaliem?

3amaua

CkopocTh pacrpocTpaHEeHHs 3BYKa B CTall paBHa 5 kM/c. KakoBa nmuHa 3ByKOBOMW BOJHBI,
KOTOpasi paclipoOCTPaHSIETCs B CTAJIH, €CJIM YacTOTa Kojebanuii papHa 4kl 11?7

3agaua
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Jlogka kavaeTcst B MOpE Ha BOJTHAX, PACTIPOCTPAHSIONINXCS CO CKOPOCThIO 2M/c. PaccTosiHue
MEeXy OnmKaiimuMu rpeOHsIMU BOJTHBI 6M. KakoBa yacToTa yJ1apoB BOJIH O KOPITYC JIOJKH?

3amaua

B okeanax mpmmHa BosHBI pocturaetr 300 M; mepuoa kosebaHui B BOJHE paBeH 13,5c.
KakoBa ckopocTh pacipocTpaHeHUs TaKUX BOJIH?

3amava

[To moBepxHOCTH BOJBI B O3€pE€ BOJHA PACIPOCTPAHSIETCS CO CKOPOCTBIO OM/c. KakoBw
MIePHOJI ¥ YacToTa KoJieOaHU# OakeHa, €CIIH JIJTHHA BOJIHBI 3M?

3amaua

JIluHaMUK TIOAKIIOYEH K BBIXOAY 3BYKOBOTO TEHEpaTopa »>JEKTPUUYECKHX KOJICOAHUH.
Yacrora xonebanuit 165 I'n. Onpenenurte IIMHY 3ByKOBOM BOJIHBI, 3Hasl, YTO CKOPOCTb 3BYKOBOMU
BOJIHBI B Bo3ayxe 330 m/c.

Pa3pnen 4. Koj1ie0anus 1 BOJIHBI

Tema 4.2 DileKTpOMarHuTHbIE KOJIeOaHUSI U BOJTHBI

IIpakTnueckoe 3ansaTHe: N3yuenne npupoabl 3JIeKTPOMATHUTHBIX KOJIeOaHUI U
peleHHe 32124 110 TeMe.

Hean 3anaTusa: O00OLMUTs UM 3aKpENUTh 3HAHUS HA MPAKTUYECKOM PEUICHHM 3ajad 10
TEMe.

3amaqa
Omnpenenure pacctosiHre OoT 3eMun 10 JIyHBI B MOMEHT JIOKAIlWH, €CJIN TTOCIAHHBIN CUTHAMT
BepHYJICs uepes 2,56 c.

3anava

B kakoM Juana3zoHe JIMH BOJH MOXKET paboTaTh MPUEMHHUK, €ClIi EMKOCTh KOHAEHCATOPA B
ero kosebarenbHOM KOHType tiaBHO u3MmeHsiercss or Cl = 50 nd® ngo C2 = 500 nd, a
MHAYKTUBHOCTb KaTyIIKH OCTOsIHHA U paBHa L = 20 MxI'H?

3anava

Ha xakoMm paccTosHMM S OT aHTEHHBI paguoiokaTopa A Haxoautcs obwekt C, ecnu
OTPaXEHHBIN OT HEro PaJMOCUTHAT BO3BPATHIICS OOpaTHO udepe3 MpoMekxyTok BpemeHu T = 200
MKC?

5

Av= ~()c

3amaya
Kakum MokeT ObITh MaKCUMAIBHOE YHCIIO MMITYJIBCOB, UCITYCKACMBIX PaTHOJIOKATOPOM 3a
Bpems t = ¢, mpu pa3BeAbIBAHUY 11€]IM, HAXOAAIIEHCS Ha paccTOsSTHUU S = 30 KM OT Hero?
5

Av= ~()c

3anaua

CKOpOCTh L pacHpOCTpAHEHUs AIEKTPOMATrHUTHBIX BOJH B HEKOTOpou cpeae paBHa 200
Mw/c. Onpenenure AJIMHY A DIEKTPOMArHUTHBIX BOJIH B 3TOU Cpejie, eClIM X 4acToTa KoJeOaHuii B
Bakyyme vo =2 MI'm.

3anaua

Onpenenure UIMHY DSJIEKTPOMArHWUTHOW BOJHBI B BakyymMe, Ha KOTOPYIO HAacTpOCH
KoJIe0aTeNbHBIN KOHTYpP, €CITU MaKCUMAIIbHBIN 3apsa Ha oOkiIagkax koHaeHcaropa Qm =10 uKo, a
MaKcHUMasbHas cujia TOKa B KOHTYpe Im =1 A. AKTUBHBIM COIPOTUBIEHHUEM KOHTYpa IpeHeOpeyb.

3amaua

[inockast anekTpoMarHuTHas! BOJIHA PACIIPOCTPAHAETCS B OAHOPOIHONM U U30TPOITHOM Ccpeie
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HAMpPsDKEHHOCTH  DJIEKTPHUYECKOro Tmoyis BoiHBI Eo= 12 B/m. Ompepenute: dazoByro
CKOPOCTbH BOJIHBI; aMIUTUTY/y HAMPSOKEHHOCTH MarHUTHOTO TIOJIST BOJTHBI.

3amaua

HcTouHMK MOHOXPOMATHYECKOTO CBETA C JUIMHON BOJHBI A0=550 HM JIBHMIKETCS B BaKyyMme
co ckopocTbio v = 0,2¢c o HampaBieHUIO K HaOmoaaTeno. Onpeaenure JIUHY BOJIHBI, KOTOPYIO
3a(UKCHPYET MPUEMHHK HAOIOAATEIIS.

Pazpgen 5. OnTuka

Tema 5.1 I'eomeTprueckasi oNTHKA

IIpakTnueckoe 3ansTHe: M3yueHne 3aKOHOB reoMeTPU4eCKOM ONITHKYU U pellleHue
3a/a4 Mo Teme.

Hesn 3anaTHA. M3yunTh 3aKOHBI TN€OMETPUYECKOM ONTHUKU M 3aKpeNUTh 3HAHUS Ha
IPaKTUYECKOM pEIlIeHUH 3a]1a4 110 TeEME.

3amaqa

Ot Ommxaitmeit 3Be3nbl (oo LlenraBpa) cBer moxomut mo 3emnu 3a 4,3 roma. Kakoso
paccTosHUE 10 3BE3/1bI?

3anaua

Ilon xakuM yrJIOM JOJDKEH HajaTh JIyd CBETa Ha IUIOCKOE 3€pKallo, YTOOBI Yrosl MEexXIy
OTPaKEHHBIM H MAIAI0NINM JTydaMu ObuT paBeH 70°7

3amaqa

N3o0pa3uth 1Ba B3auMHO NepneHAUKYIApHbIX 3epkana AO u OB, ayu CD, manaromuii Ha
3epkanio OB, u Hampasinenus DE u EF panbnelimero xoma sroro mywa. [lokasare, uro yyd EF
napasuienet gyay CD npu nro6oM yriie nagenus ayda CD B IIIOCKOCTH IBYTpaHHOIO yria.

3anaqa

Ha xako#i BeicoTe h Haxomutcs adpocrat A, eciu ¢ OallHM BBICOTOH H OH BHICH MOJ
YIJIIOM@HA TOPU30HTOM, a €ro U300pa’keHHe B 03epe BUJIHO IMOJI YIJIOM £ 1101 TOPU30HTOM (pHuc.)?

A

-

3anaya

Ha xakoii yros OTKJIIOHUTCS JIyd CBETA OT MI€PBOHAYAIILHOTO HAIpaBJI€HUs, yIaB MO YIJIOM
45° Ha MOBEPXHOCTh CTEKJIA? HA TOBEPXHOCTH anmasa?

3agaua

Jlyd cBera mepexoAMT M3 BOJbI B CTEKJIO. YTON mnajaeHus paBeH 35°. Haiitu yron
MPEJIOMJIICHUSI.

3amaua

KakoBbl paanychl KpUBU3HBI MOBEPXHOCTEH BBIMYKJIO-BOTHYTOM coOMparomieil JIHH3BI C
ONTHUYECKOMN CHJION 5 IITP., €CIU OJIMH U3 HUX OOJIbIe APyroro B 2 pasza?

3amaua
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[Ipenmer pacnonokeH B 25 cM OT coOuparomieil JIWH3BI C paguycaMd KPHUBU3HBI
noBepxHocTed 20 cM. OnpenenuTs Moka3aTellb NPeJOMIICHUS CTEKJa, U3 KOTOPOIro M3rOTOBJICHA
JIMH34, €CITU IeHCTBUTENBHOE U300paKEeHUE MPeIMETa MOTYYHIIOCh Ha pacCTOsIHUM | M oT Heé.

3amava

Onpenenutb ONTUYECKYIO CHJIy PAcCEUBAIOIIEH JIMH3BI, €CJIM HM3BECTHO, YTO IPEAMET,
MOMEIICHHBIA TIepe Be Ha pacctosaum 40 cM, 1aeT MHUMOE M300paKeHHEe, YMEHbBIICHHOE B 4
pasa.

3amava

Ha pucynke nokasaHsl 1oj0XeHUs I1aBHBIX onTHdeckux oceid OO, cBeTAIIUXCS TOUEeK A U
ux n3obpaxkenuit A’. Kakue auH3b1 (COOMpArONINe WIH PACCEUBAIOIINE) COOTBETCTBYIOT PUCYHKAM
a, 0, B? Haiitu mocTpoeHrneM MookeHue JTMH3 U UX TJIAaBHBIX (POKYCOB.

0 ‘A o 0 o’ 0 A 4 o
'A' .A’ .A

Pasznea 5. OnTuka

Tema 5.2 BotHoBasi onTuka

IIpakTnyeckoe 3anaTHe: 3yyenne 3aKOHOB BOJTHOBOI ONITHKHU H pellleHUe 3a/1a4 110
TEMe.

Henn 3ansTus: M3yunTh 3aKkoHBl (U3MYECKOM ONTHKM U 3aKpPeNUTh 3HAaHUS Ha
MIPAaKTHYECKOM PELICHUH 3a]a4 110 TEME.

3anaua

Ha nudpakunoHHyr0 pemeTky B HalpaBlIeHMM HOpMalud K €€ IMOBEpXHOCTH MajaeT
MOHOXpoMaTuyeckuii cBer. Ilepmon pemérkn 0=2 wmxm. Kakoro Hambonbpliero mopsjaka
TU(PPaKIMOHHBI MaKCUMyM Ja€T 3Ta peméTka B ciiyyae KpacHOro csera (A1=0,7 MKM) U B ciiydae
¢uoneroBoro (A2=0,41 Mmxm)?

3anaqa

B xabunere ¢u3uku ectb AUdpakquoHHble pemeTky, uMeromme 50 u 100 mrpuxoB Ha 1
mM. Kakast u3 HuX gact Ha sKpaHe 6oJiee IUPOKUI CIIEKTp MPH MPOUYUX PaBHBIX YCIOBHSX?

3anmaqa

Hudpakiuonnas pemerka coaepxuT 120 mrtpuxoB Ha 1 mm. Haiitu qumHy BOJHBI
MOHOXPOMAaTHYECKOI0 CBETa, MaJAIOIIEro Ha peIHIeTKYy, €CIU Yrojd MEXIy ABYMs CIEKTpamMu
NIEPBOIO MOPsAKA PaBeH §°.

3amaqa

JIBa KOTepEHTHBIX UCTOUYHUKA S1 M S2 (pUC.) U3Ty4at0T MOHOXPOMATHYECKUH CBET C JJTUHON
BosiHBI 600 HM. OrmnpenenuTbh, Ha KaKOM paccTOSHUU OT Touku O Ha dKpaHe OyJaeT NepBblid
MaKCHUMYyM ocBeleHHocTH, eciii OD=4 mu S1 S2 =1 mm.
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3amava

B ycraHoBke s HaOmoneHus Kosiell HpI0TOHA MCIONB3YEeTCs MIIOCKOBBIMYKIIAs JTMH3A C
paanycoM KpuBHU3HBI 8,6 M. [Ipu ocBeleHnH YCTaHOBKH MOHOXPOMATHYECKUM CBETOM, IMaJIal0IIUM
HOPMAJTHHO HA TUIOCKYIO IMOBEPXHOCTh JIMH3BI, PAJANYC YETBEPTOrO TEMHOTO KOJbIla OBLT paBeH 4,5
MM. OnpefienuTh AJMHY BOJTHBI CBETA, €CIIM HAOJII0/IeHHE BEIOCh B OTPAXKEHHOM CBETE.

3amaua

CBert, OTpaxXeHHBIH OT MOBEPXHOCTH BOJIbI, YACTHYHO NoJsipu3oBaH. Kak yOeauThCs B 3TOM,
uMes MoJsIpor?

3agadua

Kakne yactoTsl KoJeOaHM COOTBETCTBYIOT KpaiHUM KpacHbIM (Lx=0,76 MKM) 1 KpaitHUM
duonerossiM (Ly = 0,4 MKM) TydyaM BUAMMOMN YacTu criekTpa?

3amaua

Jlns nanHOrO cBera JuHa BosiHbl B Boje 0,46 mxM. KakoBa jyiiHa BOJIHBI B BO3yxe?

Pasznea 5. OnTuka

Tema 5.3 CnennanbHas TeOpHsi OTHOCHTEJIBLHOCTH

IIpakTnueckoe 3ansaTHe: N3yuenue cnenuajbHOM TeOPHMU OTHOCUTEIbHOCTH.

Henn 3anstus: M3yunte nonoxenus CTO u 3akpenuTh 3HaHMS Ha IPAKTUYECKOM
pELIeHNH 3a]1a4 110 TEME.

3agaua

DOneMeHTapHas YacTUlla HEUTPUHO JIBUXKETCS CO CKOpOCThIO cBera c. HaOmonatens
JIBUKETCSI HaBCTpEUy HEUTPUHO CO CKOpOCThIO V. KakoBa CKOpPOCTb HEHUTPHHO OTHOCHUTEIIBHO
Habmonatens?

3agaua

JIBe yacTHIbl, pacCTOSIHUE MEXAY KOTOphIMU X = 10 M, JeTAT HaBCTpedy JApYyr JIPYry co
ckopoctsiMu vV = 0,6¢ (IIECTbIECAT MPOLEHTOB OT CKOPOCTH cBeTa). Uepe3 Kakoil MpOMEXYTOK
BpPEMEHHU 10 JJA0OPATOPHBIM YacaM MPOU30MACT coyaapenue?

3agaua

KakoBa Macca TIpOTOHa, JeTsmIero co ckopocteio 2,410° m/c? Maccy mokos mpoToHa
cuMTaTh paBHOU | a. €. M.

3anaya

Bo ckosibko pa3 yBenuuMBaeTCs Macca 4acTULbl OpU JBUKEHUH cO cKopocThio 0,99¢?

3anaya

DneKTpoH ABMXKETCs co cKkopocThio 0,8c. OnpenenuTs NOIHY0 U KUHETUYECKYIO SHEPTHUIO
AIIEKTPOHA.

Paszpnen 6. KBanToBas pusuka

Tema 6.1 KBanToBasi onTuKAa
IpakTuyeckoe 3anaTHe: M3ydyeHne CTPOEHUSI ATOMA M pellleHHe 32/1a4 0 TeMe.
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He.ﬂl/l 3aHATHUA: I/I3y‘II/ITB MOACIIN CTPOCHHA aTOMa M 3aKpPCIIMTh 3HAHHA Ha IMPAKTHYCCKOM
pemiCHuHU 3a1a4 110 TEMEC.

3anaua

IIpu o6syyeHMH MapoB PTYTH IEKTPOHAMU SHEPIHsl aToMa PTYTH yBelIMUYMBaeTcs Ha 4,9
»B. KakoBa 1nuHa BOJHBI M3JIy4€HHUs, KOTOPOE MCIIyCKAalOT aTOMbl PTYTH IpPHU IMEpEXoie B
HEBO30YKIEHHOE COCTOSIHUE?

3anaua

Jlnst moHM3anMM aToMa a3oTa HeoOxomuma sHeprus 14,53 5B. Hailitu niouHy BOJIHBI
U3JTy4EHUs], KOTOPOE BBI30BET MOHU3ALUIO?

3amava

Jlnist OTHOKpAaTHOW MOHHM3AIMK aTOMOB HEOHA Tpebyercs sueprus 21,6 3B, nns aBykpaTHOM
— 41 5B, nns tpexkparHoit — 64 5B. Kakyio cTeneHb MOHU3ALUU MOXHO TMOJIYYUTh, OOIydast
HEOH PEHTT€HOBCKUMHU JIydaMH, HAaUMEHbIIas JJIMHA BOJHBI KOTOPBIX 25 HM?

3amaqa

B 1814 r. U. ®paynrodep oOHApYKWIT YETHIPE JTHMHAW TOTJIOMIECHHS BOAOPOAA B BUIMMOMN
yactu cnektpa ConHua. Hanbonbias JuinHa BOJIHBI B CIIEKTpe HoruomeHus 6puta 656 uM. Haiitu
JUIMHBI BOJIH B CIIEKTPE MOTJIONIEHUSI, COOTBETCTBYIOIINE OCTAIbHBIM JTUHUSIM.

3amaqa

Kakyo MUHUMAaNbHYIO CKOPOCTb JOJKHBI MMETh 3JIEKTPOHBI, YTOOBI YAapOM IE€pPEBECTU
aTOM BOJIOPOJia U3 MIEPBOI0 3HEPIrETUYECKOI'0 COCTOSHUS B MsTOE?

3anaua

Onpenenuts MakCUMaJbHYK) CKOPOCTb (DOTO3JIEKTPOHOB, BBIPHIBAEMBIX C IOBEPXHOCTH
cepebpa:

1) yapTpaduoneToBbIMU JydaMHt ¢ JIHMHOM BOIHBI A1=0,155 MKM;

2) v - myyamu ¢ JIMHOM BosiHBI A2=0,01 A(anrctpem)

3agaua

DONEeKTPOH, HAYaJIbHOW CKOPOCTHIO KOTOPOIO MOXHO IMpeHeOpedb, MPOIIEN YCKOPSIOIIYIO
paszHocth noteHnuanos U. Haiitu maiuHy BonHbl ne bpoitnst A amst aByx ciaydaes: 1) Ui=51 B; 2)
U,=510 xB.

3anaqa

[Ipu xkaKoil MUHMMAaJIbHOW SHEPTUU KBAaHTOB MPOU30MIeT POoTOdPPEKT HAa IMHKOBOU
r1acTuHe?

3anaua

JinuHHOBONIHOBasA (KpacHasi) rpanuna ¢orodddexra ams meam 282 uM. Haiftu paboty
BBIXO0/Ia MJIEKTPOHOB 13 Menu (B 7B).

3agaua

VYron paccessHUs peHTI€HOBCKUX JIydel C JIJIMHOW BOJIHBI 5 1M paBeH 30°, a 3IeKTPOHBI
OTJauu JBWXKYTCS moi yriaoMm 60° Kk HampaBieHHIO Majgaromux jydei. Haiftu: a) ummynsc
AIIEKTPOHOB OT/a4yM; 6) UMITYJIbC (POTOHOB PACCESIHHBIX JTy4eH.

Paszpnen 6. KanToBas puszuka

Tema 6.2 ®u3uka aToMa M1 aTOMHOI'0 siApa

IIpakTuyeckoe 3ansaTue: U3yyenue 3akoHOB GU3MKU aTOMHOIO SIAPa M pellieHue 3a1a4
10 Teme.

Hesan 3anaTusa: M3yuyuTe MOJENN CTPOCHHUS sIpa M 3aKPENUTh 3HAHUS HA MPAKTUYECKOM
pELIEHNH 3a1a4 110 TEME.

3amaua
KakoBbl mpenmyiecTBa KOOANIbTOBOW MYIIKH Ieped PEHTTEHOBCKOH YCTaHOBKOW IpH
00Hapy>XCHUHU BHYTPEHHHUX JAe(EKTOB U3EITHII?
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3agaua

Kakoii uzoton o6pasyercs u3 ypana *Ugz 1Byx f-pacniasios u 0HOTO a-pacniana?

3anaqa

B pesynbTaTe Kakoro pajMOaKTHBHOTO pacmaza HaTpuii 2’Naii mpespamaercs B Maremii
22|\/|g 12?

3amava

AKTHUBHOCTb PaJIMOAKTUBHOTO 3JIEMEHTa YMEHbIIUIIACh B 4 pa3a 3a 8§ cyrok. Haiitu nepuos
noJrypacrnaja.

3anaqa

Berunciuth aedeKT Macchl U SHEPTHIO CBA3M Aapa “Liv.

3anaqa

Kakyro MUHHMajabHYIO SHEPrUIO JOKHA UMETh O-4acTHUIA JI OCYIIECTBIICHUS SACPHOM
peakuuu

"Lis+*He, —>1Bs +'no
3anava
Kakas sHeprust BolAenseTcs: Ipu TEPMOSICPHOIN peakinu:
2H, + 3H; —>*He, +ng

3anaua

IIpu o6nyuennn yriaepona 2Ce mpoToHaMu oGpasyercs m3orton yriepona “Ce. Kakas npu
3TOM BbIOpackiBaeTcs yactuna? HamucaTh peakiuio.

3anava

B pesynbraTe TepMosIepHON peaKklMu COeTUHEHUS JIBYX MPOTOHOB o0pa3yercs ACUTPOH U
HelTpuHo. Kakas emie nosiBisiercs yactuua? Hanucars peakuuto.

3agaua

B ycranoBkax mjsi y-00JydeHHS B CEIBCKOM XO3SMCTBE HCIOIB3YETCS [-paldOaKTUBHBIN
wzoton nesus 3'Csss. Hammcats peakmuio B-pacmama. HaifTw MakcHManbHYIO 49acToTy 7y -
U3ITy4eHUs, €clii HauboblIasi JHeprus Y -kBaHToOB paBHa 0,66 M»aB. BeruncinuTh pensTUBUCTCKYIO
CKOpPOCTh B-4actull, ecnu ux sHeprus 1,18 M»aB.

3anava

Haiiti yactoty y -uznyudeHusi, 00pa3yromerocs Ipyu TEPMOSACPHON peakinu:

'H; + 3H; —> *Hez + y,ecrm a-yactuna npuoOperaer sHepriio 19, 7 MaB.

3anaua

[Ipyn aHHUTWIALMM SJIEKTPOHA W TMO3UTPOHA OOPa30BaJOCh JBa OJMHAKOBBIX Y-KBAaHTA.
HaiiTu nnunHy BonHbl, mpeHeOperas KHHETUYECKOM YHEPTUEH YacTHI] 10 peaKIuu.

Paznen 7. Crpoenne Beesnennoii

Tema 7.1 CTpoeHne COJTHEYHOM CUCTEMbI

IIpakTnyeckoe 3anaTue: U3ydyenue crpoennsi CoIHEYHOM CHCTEMBbI U pellIeHHe 3a1a4
1o Teme.

Henn 3anaTusa: M3y4uts MOAEIN CTPOEHUS COJIHEYHOM CHUCTEMBI U 3aKPENMTH 3HAHUS Ha
MPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3anaua

[Tpunumast, uro CatypH oOpamaercs Bokpyr CoiHIIA 1O KPYroBOHW OpOWTE C paamycoMm
okoso 10 a.e., ompenenuTes BUAMMYIO 3Be3QHYI0 BenuuuHy CoJIHIIa ¢ OJHOIO U3 CITyTHUKOB
Carypna. 3Be3auyro Bennunny CoJHIa py HaOIIOAEHUIX ¢ 3eMIIM CUUTaTh paBHOM —26,7™.

3amaua

Ha xakowm paccrossauu ot 3emun HaxoauTtcst Mapc, HabmonaeMbiii B kBajgpatype? OpOuTsl
3emuu 1 Mapca cunutaTth KpyroBbIMH. PelieHre nosicHUTe pucyHKOM.

3amaua

ITon ytpo 14 aBrycra 2012 roja >KMTeIN pOCCUIICKMX PETMOHOB K BOCTOKY OT 03epa balikan
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MOTJIM HaOI0JaTh peikoe siBjieHne — nokpeitue Beneprr JIynoii. Bo ckonbko pa3 JlyHa Obuia sipue
BeHepbl, eciii X BUAUMBIE 3Be3/1HbIe BeanunHbl 0bur —8™ 1 — 4™, cOOTBETCTBEHHO?

3anaua

Kakue actpoHOMHYECKHE SBICHUS WIIOCTPUPYIOT CXEMBI, IPUBEJCHHBIC HA PUCYHKAX a U
0?

” -—

Puc. a Puc. 0

3agaua

Ha pucynke npusenena gororpadust mpoxoxaeHus BeHepsI 10 COTHEYHOMY TUCKY 6 HIOHS
2012 ropa. 3Has, yto nuamerp Benepsol cocraBiser 12100 km, a ee paccTosiHUE OT 3€MJIM B MOMEHT
cheMku Obuto 0,289 acTpoHOMHUYECKON eAuHUIbI, onpenenute auamerp ConHIla B KHJIOMETpax.
[TosicHuTe X011 CBOETO PEIICHUS.

Prc DOovorpapus npoxosackns Beneps no awexy Counnm

6 wons 2012 roaa

3amgaua

Paccrosaue ot 3emnu 1o JlyHsl B Ommkaiimeil k Hell Touke cBoel opOUTHI cocTaBiseT 363
THIC.KM, a B HauOoisiee yaasieHHOW Touke 405 Teic.kMm. Omnpenenute ropu30HTAIBHBIA Mapayliake
JIyHBI B 3TUX MOJIOKECHUSIX.

Pazjnen 7. Ctpoenue Beenennoii

Tema 7.2 IBosronus Beesiennoi

IIpakTuyeckoe 3ansaTHe: U3ydenue sBosronun BeesieHHOI.

Heau 3anusTus: M3yuuTh OCHOBHBIE MOJOXKEHUS COBPEMEHHONW KOCMOJIOTHH U 3aKPEMHTh
3HAHMS Ha IPAKTUYECKOM PELIEHUH 3a/1ad 110 TEME.

3amaua

JIBe TiaBHBIC 3Be3/bI co3Be3aus bnusHeros: — Kacrop (1,9™) u — IMomnyke (1,2™). Kacrop
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yznajeH oT Hac Ha 52 cBeToBBIX roja, a Ilomnykc — Ha 34 Onpenenute, uro sspue — Kactop npu
HaOmoeHun u3 okpectHocteil [lomnykca unmu [lomnyke mpu HaOMIOAEHUAX U3 OKPECTHOCTEH
Kacropa?

3amava

HoBas 3Be3/1a B MOMEHT BCIIBIIIKK HMeJIa BUAUMYIO 3Be3IHYIO BeauuuHy 3,2™. Berauciaure
paccTosiHue /0 Hee, eClIM H3BECTHO, 4TO OOJBIIMHCTBO HOBBIX 3BE37] 3TOTO THUIIA HMEIOT
aOCOITFOTHYIO 3BE3/IHYIO BenunHy -8".

3amava

Haiigure pasmepnl 3Be3lbl AJIbTaup, €CIU €€ CBETUMOCTh paBHA JECSITH CBETHMOCTSIM
Comnna, a remneparypa gorochepsr 8400K.

3anaqa

[Ipy w3ydeHun wmacc 3Be3J MU MX CBETUMOCTEH YCTaHOBIEHO, YTO [UIsl 3Be3,
MPUHAJISKALUX K TJIaBHOW mociienoBaTeabHocTH, B uHTepBasie oT 0,5M Connua go 10M Connia
CBETUMOCTbH IIPOMOPIIMOHATIbHA YETBEPTOI cTeneHu ee Macchl. [IpoBeante HEOOXOAMMBIE PACUEThI
U YKQXUTE Ha JUarpaMMe MECTOHaXO0XCHUE 3BE3].

3agadua

KakoBa cpenHsisi mIOTHOCTh KPACHOTO CBEpXTHranta, eciu ero quamerp B 300 pa3 Oosbiie
COJIHEUHOTO, a Macca B 30 pa3 Goubire, yem macca ConHia?

3anava

VY 3Be3nbl AnbTaup roauuHbi napaiake paseH 0,198, coocrBenHoe nBkenue 0,658 u
JqydeBas CKOpocTh —26,3 km/c. Ompenenute TaHTCHIUAIBHYIO M MPOCTPAHCTBEHHYIO CKOPOCTH
3BE3/Ibl.

3anava

Omnpenenure Maccy bonbiioi ra3omnbiieBoil TymMaHHOCTH B OpHOHE, €Clid €€ BUIUMbIC
pa3Mepbl COCTaBIISIOT OKOJIo 1°, a paccrosinue 1o Hee 4001K , a TNIOTHOCTH Ta30MbLIeBOM cpenbl 10
¥ xr/md .

3anava

[naHeTapHas TYMaHHOCTb B cO3Be3auH JIMphl uMeeT yriaoBoil auametp 83" u maxomures or
Hac Ha pacctosiHuu B 660nk. KakoBel ee InHelHbIE pa3Mepbl B aCTPOHOMUYECKUX €IMHUIIAX ?

3agaua

lNamakTuka ymansercst ot Hac co ckopocThio 6000kM/cC 1 UMEET BUIUMBIN YIJIOBOM pa3Mep
2/. OnpenenuTe paccTOsIHYE 10 TAJAKTUKU U €€ JIUHEHHBIE pa3MepBL.

3anava

Benuunna, obpaTtHas mocTostHHOW Xa00ina, AaeT MPUMEPHYIO OLIEHKY BpEMEHH, KOTOpOoe
MNponuI0 ¢ MOMEHTa Havasa pacmupenuss Bcenennoil. [loacuurailtte 3T0  Bpewms.
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