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1.IIOACHUTEJIBHASA 3AIIMCKA

JlaHHBIE METONMYECKUE YKa3aHMs IIPEIHA3HAYAIOTCSA I OKa3aHWs NOMOLIM CTyIEHTaM B
BBINOJIHEHUH MTPAKTUYECKUX padoT 1Mo yueOHOH nucturiinae «Pu3nukay.

Buabl 32124 ¥ IVIaHBI UX PELICHUSA

Ha npakTrueckux 3aHATHAX 10 (PU3MKE OOBIYHO HCIIONIB3YIOTCS:

1) 3agaun-ynpaxHeHus1, IOMOTAIOIIUE CTyIeHTaM IpUoOpecTH TBEPAbIC HABBIKU pacuéra
U BBIUMCJICHUM;

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

3) 3agaun Ui 3aKpEIIEHUs] U KOHTPOJIS 3HAHU;

4) no3HaBaTeNbHbIE 33Jauu.

3amauu s 3aKpEIUIEHWsT U KOHTPOJS 3HAHUU U 3aJauu-yINpaKHEHHsI pacCUMTaHbl Ha
MCII0JIb30BaHUE FOTOBBIX 3HAHNM, ITOJIyYE€HHBIX U3 KHUT, JIEKLIUHI, OT IIpenoaasares. Pemenne takux
3a/1a4 ONMPAETCs] B OCHOBHOM Ha MEXAaHU3Mbl NaMATH M BHUMaHUS. OHO B M3BECTHOM CMBICIIE
HOJIE3HO U J1a)ke HEOOXO0IUMO.

Hampumep, npm pemieHnu 3aadn-ynpakKHEHHMsT HAa KOJIMYECTBEHHBIM pacyéTr cpenHen
KBaJJPaTUYHOM CKOPOCTH MOJIEKYJI I71a3a IIPH 33JJaHHBIX YCIOBUAX (TeMIEpaType) CTYAEHTHI 10JIKHbI
3HaTh (popMyIy AJis pacuéra cpeiHel KBalpaTUUHON CKOPOCTU MOJIEKYJI, 3HAUEHUE YHUBEPCAIbHOU
ra3oBOil MOCTOSIHHOM, M yOEIUThCS, YTO CKOPOCTH MOJIEKYJ OYEHb BEJIMKH Ja)Ke NP KOMHATHBIX
Temrneparypax. Bc€ 3To mone3Ho ams u3ydeHus MoJeKysipHoi (pu3uku. OIHAKO TONBKO T€ 3a/1a4H,
B KOTOPBIX YCTAaHaBJIMBAIOTCS HOBBIC, HEU3BECTHBIC PAaHEE CTYINEHTAM CBSI3M MEXAY 3HAKOMBIMH
(GU3NYECKUMHU XapaKTEPUCTUKAMM, SIBISIOTCA CTUMYJISTOPOM HX YMCTBEHHOM nestenbHOCTH. K
TaKUM 337]a4aM B IIEPBYIO 04YEpENb OTHOCATCS MO3HABaTeNbHbIe 3aaaun. OTiInune no3HaBaTeIbHbIX
3amad OT 3a/1a4 JIPYTUX BHUJAOB COCTOMUT B TOM, YTO B TIPOILECCE HMX PEUICHHUS OOYJaromIuiics
nproOpeTaeT HOBbIE 3HAHMUS.

Ecnu cryneHT umeer ciadyro TEOPETUYECKYIO MOATOTOBKY, pEUIeHHE 3a7a4 M0JI00HOr0
poJla MOXKET OKas3aThCs [UIsl HETO HENOCWIBHBIM. Jlaxke B 3TOM ciy4ae, €Cild, NMPUCYTCTBYS Ha
3aHATHUSIX, OH TO3HAKOMHUTCSI C XOJOM PELICHHS U Pe3ylbTaTOM, 3TOr0 OyJIeT HEJOCTATOYHO JUIs
JOCTHMOKEHUS 1eNIU [T03HaBaTeNNbHOM 3a1aun. [TosToMy HYKHO TpeOoBaTh, YTOOBI CTYJEHTHI TOTOBUIIN
TEOPETUYECKUI MaTepualn, M MOKa3blBaThb MM, YTO MMEHHO HEBBIIIOJHEHHE ATOr0 TpeOOBaHUs
IIPUBOJUT K HEyZaue IIPU PEIICHUN 3a]au.

Jlns pemenus 3amad pac4€THOIO XapakTepa JOCTaTOYHO COCTABUTh CUCTEMY YPaBHEHHH, a
Jlanplile BCE CBOAUTCS K MaTeMaTH4decKUM JeicTBusiM. HekoTopble 3agaun TpeOyroT Ui pelieHus
FeOMETPUUECKUX TOCTPOCHUN U UCTIONb30BaHUs rpagukoB. HecMoTps Ha pa3nuuue B BUAax 3ajad,
UX peLIeHHE MOXHO IPOBOIUTH 110 CIEIYIOEMY O0IIeMY IIaHy (HEKOTOpPbIe MYyHKTHI IJIaHa MOTYT
BbINA/1aTh B HEKOTOPBIX KOHKPETHBIX CIIydasix), KOTOPbIM HAaJ0 MPOJUKTOBATh CTYA€HTaM:

1. mpoyecTh BHUMATEIBHO YCIOBHUE 3a/1a4HU;

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

3. 3amMcaThb B COKpAIleHHOM BHJE YCIOBHME 3a/JauM (KOrJa BBEIEHBbI CTaHAapTHHIC
0003Ha4YeHUsl, JIeT4e BCIIOMUHATH ()OPMYJIbI, CBSA3BIBAIOLIME COOTBETCTBYIOUINE BEIMYMHBI, YETUE
BUJIHO, KaKHe XapaKTePUCTUKH 3aJJaHbl, BCE JIN OHU BBIPAYKEHBI B OHOM CHCTEMe €AMHUIl U T.1.);

4. cnenatb 4epTEK, €CIU ITO HEOOXOAUMO (J1eT1ast YepTEX, HYKHO CTapaThCs MPEICTaBUTh
CUTYyalMIO B Hanboiee 001eM BU/IE, HAIPUMED, €CIIH pelaeTcs 3ajaya o KojJeOaHu! MasiTHUKA, €ro
clenyeT n300pa3uTh He B TIOJIOKEHUU PaBHOBECHS, & OTKIOHEHHBIM);

5. IpOU3BECTHU aHAIN3 33]]a4H, BCKPBITh €€ (PU3NUECKUN CMBICI (HYKHO YETKO MOHUMATh,
B yeM OyJeT 3aK/II0uaThCsl pelleHue 3a/layd; TakK, eciau TpeOyeTcs HalWTH TPaeKTOPHUIO JIBUKEHUS
TOYKHU, TO OTBETOM JIOJKHA CIIYKUTb 3aIlUCh YPAaBHEHUM KPUBOM, OIUCHIBAIOLIEH 3TY TPAEKTOPHIO;
Ha BOIIPOC, OyIeT JM TPAeKTOpHsl 3aMKHYTOM JIMHHUEH, ClelyeT OTBETUTb «1a» WU «HET» HU
OOBSICHUTB, I0YEMY BBIOpPAaH TaKOW OTBET);

6. YCTaHOBHTb, Kakue (pU3NYECKHE 3aKOHBI U COOTHOLIEHUSI MOTYT OBbITh MCIIOJIb30BaHbI
IIPY PELIEHUH TAaHHOM 3aJa4u;



7. COCTaBUTh ypaBHEHMSA, CBA3BIBAIOIIME (PU3MUECKUE  BEIWYHMHBI, KOTOPHIC
XapaKTepU3yT pacCMaTpUBaeMble SIBIEHUS C KOJTMYECTBEHHOW CTOPOHBI;

8. pelINTh 3T YpaBHEHHS OTHOCHUTEIBHO HEU3BECTHBIX BEJIMYUH, IOJYyYUTh OTBET B
obmeM Buze. [lpexne yeM nepexoauTs K YMCICHHBIM 3HAUYCHUSIM, II0JI€3HO IIPOBECTU aHAIU3 ITOTO
pELIEHUs: OH IIOMOKET BCKPBITh TAKHUE CBOMCTBA

paccMaTpUBaeMOro SIBJICHUS, KOTOPbIe HE BUJIHBI B UUCIIEHHOM OTBETE;

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

10. npoananu3upoBaTh IOJYYEHHBI OTBET, BBIICHUTH, KaK HM3MEHSETCS HMCKOMas
BEJIMYMHA [PU W3MEHEHMM JPYTUX BEJIUYUH, (PYHKIUEH KOTOpBIX OHa SIBJISETCS, HCCIIEAOBATh
IpeJiebHbIE CIIyYau.

IIpuBenéuHas mocienoBaTeNbHOCTh JEHCTBUH MpU pELIEHUH 3aJad yCBaWBaeTCs
CTYACHTaMH, KaK IMpaBWJO, B XOJE€ 3aHATUH, KOIJa OHM Ha NPAKTUKE YyOexmarTcs B e
nenecooOpasHocTH. Ilo3TOMy B KOHIlE 3aHATHSA, IOJIE3HO IOJBECTH HTOr, CHOPMYJIHPOBATH
HalJICHHBII aNrOpUTM pacCyXJIeHUM. 3aMeTHM, BIIPOUYEM, YTO HE BCETJa MOXKET OBbITh IPEIIOKEH
QITOPUTM PELICHUS 3a7a4H.

[Ipu ananu3e 3a7a4 Ha ayAUTOPHBIX 3aHATHUAX M1OJIE3HO BO3BpAILAThCA K IU1aHy. OTKIOHEHHE
OT Hero B OOJIBLIMHCTBE CIIy4aeB He IMO3BOJIAET CTYEHTY PEeIInTh 3a/1auy. Toraa Hy*KHO HATOMHUTh
€My, KaKoi 3Tal MpoIyILEH U yKa3aTb, YTO UMEHHO 3TO U MOCIYKUJIO IPUYMHON HEyJauH.

IIpumep pemieHust 3agauu

3ajauva.

Teno OpolIeHO OT MOBEPXHOCTH 3€MJIM MO YIJIOM 0 K TOPU30HTY C HayaJlbHOW CKOPOCTBIO

19} . o
0. OnpenenuTh BHICOTY MOABbEMA U AATBHOCTD IOJIETA.

JlaHo: Pemienue

a [Tycthb Teno OpoleHo OT MOBEPXHOCTH 3EMJIU MO YTJIOM ¢l K TOPU30HTY C HayaJIbHOMN
Yo CKOPOCTBIO Yo,

Haiitu: Bribepem cucteMy oTcuéTa TakuM 00pazoMm:

y-? - COBMECTHB HA4aj0 NPSIMOYIOJbHOM JI€KapTOBOM CUCTEMBI KOOPJIMHAT C HA4YaJIOM
X-? JBIKCHUSA TETa;

- OCb MKC HAITpaBJICHA TOPHU30HTAJIBHO,
- OCb UT'PCK — BEPTUKAJIBHO;
- 4aCbl OTCYHUTBIBAIOT BPEMSA OT MOMCHTA HadaJ1a ABMIKCHUA.

Yo,

\
\

T ot \D

I[BI/I)KGHI/IC TCJIa IO YIJIOM K TOPU3O0HTY ABJISACTCA paBHOYCKOPCHHBIM, TaK KaK ITPOUCXOAUT
B ITOJIC TATOTCHUA U €TI0 OIMHUCBIBAIOT CICAYIOIIUC YPABHCHUA:



a = const

ypaBHeHI/IH B IIPOCKIMHU Ha BBI6paHHBIe OCHU KOOpJAHUHAT 3aITUITYTCA:

a,t?
X=X+ 0y t+—
X=Xy + 0g,t

v, =, +at =

a =0 B = P

.

a,t’
Y= Yo+t + gt?
Y=Y+ 0ot —=-

v, =0, +at = 2
a, =—g Uy =y, — Gt

YpaBHEHHE POEKIMN HAYaJIbHOW CKOPOCTH HA OCH KOOPAUHAT 3alUIIETCS:

Uy, = U, - COSt

Uy, =V, SN

W3 cuctem ypaBHEHU MOXHO BBIPa3UTh BpEMsi, YUUTHIBAsI, YTO B BEPXHEH TOUKE by = 0,
OTPENIETUTh BpeMsi oAbEMA TeTa:
0=uy,sina—gt
t = YoSinax
. . - 2
_ pysina gfusina) (v, a)
y=Y,+y,SIn o ————= =
Bricora nogpéma: g 2 9 29
g sin 2a
X=—"——
JlanbHOCTB TIONETa: 9
- 2 .
_ (vysin @) . _ Ussin 2a
OtBer: 29 g
O0bem u cogepkaHHue MPAKTHYECKUX 3AaHATHH
e HanmenoBaHue TeMbl JMCUMILIHHBI U PAKTHYECKOT0 ®opma Oo0bem
h 3aHATUS KOHTPOJIA 4acoB
1 Tema 1.1. Kunemartuka. MMUCbMEHHBIHN 4
W3yueHune 3aKOHOB JIBMXKEHMS M PELIEHUE 33]1a4 10 KHHEMATHUKe. OTYET
5 Tema 1.2. JIlunamuka. MMUCbMEHHBIHN 4
W3yueHue 3aKOHOB JIBMXKEHMS M PELIEHUE 33]1a4 M0 JUHAMUKE OTYET
3 Tema 1.3. 3aKoHBI COXpaHEHHUS! B MEXaHUKE. MMACbMEHHBIN 9
W3yueHue 3aKk0OHOB COXPAHEHUS] MEXaHUYECKOTO IBMKEHUS OTYET
Tema 2.1 MoJjieKkyJISIpHO-KHHETHYECKAs] TEOPHUSI. N
MMUCbMEHHBIN
4 | 3agaun Ha TAa30Bble 3aKOHBl U TPUMEHEHUE YpaBHEHUS OTUST 2
COCTOSIHHSI HJICAJTLHOTO Ta3a.
5 Tema 2.2 Hauana TepMOAMHAMMKH. MMHUCHEMEHHBIN 2
OTYET

M3yueHne HayaJl TEpPMOAMHAMUKY U pELICHUE 331a4 I10 TEME.
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Tema 2.3 ArperatHble cOCTOSIHUSI BeliectBa U (ha3oBbie

6 | Mepexoabl. MMHCbMEHHBIN 2
W3ydyeHue arperaTHbIX COCTOSHMH  BemiecTBa,  (Pa3oBBIX OTYET
MEePEX0/I0B U PEIICHUE 3a/1a4 110 TEME.
Tema 3.1 DiiekTpHYecKoe 1oJie .
MUCbMEHHBIN
7 | 3yueHue 3aKOHOB 3JIEKTPUUECKOTO TMOJISI U pelIeHue 3a7ad 1o OTUET 2
TEME.
Tema 3.2 IlocTOSAHHBII 2JIEKTPUYECKHI TOK. .
MACbMEHHBIN
8 | M3ydeHue 3aKOHOB 3JIEKTPUYECKOTO TOKA U PELICHHE 3a/ad Mo OTUET 2
TEME.
Tema 3.3 DyleKTpUYeCKHUil TOK B pa3jIMYHbIX cCpeaax. L MEHHL
9 | M3y4eHue 3aKOHOB JIEKTPUYECKOTO TOKA B PA3JIMYHBIX Cpeaax U . 2
penieHue 3a1ad 1o TeMe.
10 Tema 3.4 MaruuTHoe noJie. MMHCbMEHHBIN 9
W3yueHne 3aKk0HOB MarHUTHOTO TOJISI M PELICHUE 3a/1a4 110 TEME. OTUET
Tema 3.5 DileKTpOMarHuTHoe MoJie .
MUCbMEHHBIN
11 | 3yueHue 3aKOHOB 3JIEKTPOMATHUTHOTO IOJIS U PEIIeHUe 3a1a4 OTUET 4
10 TEME.
Tema 4.1 Mexanuveckne Ko0JieOaHUS U BOJIHBI. .
. MACbMEHHBIN
12 | Uzyuenue npupoasl MEXaHHUECKUX KOJICOaHUH 1 pelIeHune 3a1au . 3
110 TEME.
Tema 4.2 DileKTpOMArHUTHBIE KO0JIeOAHUS U BOJIHBI. .
. MMUCbMEHHBIN
13 | 3yueHue mpupoIbl SJICKTPOMArHUTHBIX KOJIeOaHUH M pelIcCHHE OTUET 3
3a/1a4 10 TEMe.
Tema 5.1 I'eomerpuyeckasi ONITHKA. .
o MUCbMEHHBIN
14 | V3yueHue 3aKOHOB Fr€OMETPUIECKON ONITUKU U PELICHHUE 3a]1a4 10 OTUET 3
TEeME.
15 Tema 5.2 BosiHoBasi onTuka. MMHCbMEHHBIN 3
N3yuenne 3aKk0HOB BOJIHOBOM ONTHKYU U PEIICHUE 3a/1a4 110 TEME. OTUEéT
16 Tema 5.3 CnennanbHasi TeOpHs OTHOCHTEJIBLHOCTH. MMACbMEHHBIN 2
Nzyuenne nonoxenuit CTO u pernieHue 3aaad mno teme. OTYET
17 Tema 6.1 KBanToBasi onTuka. MMHCbMEHHBIN 2
W3ydeHue cTpoeHus aToMa M peIIeHHE 3a/1a4 10 TEME. OTYET
18 Tema 6.2 ®u3znka aToMa U AaTOMHOI0 S/ApAa. MHHUCbMEHHBIN 2
N3ydenue cTpoeHus siipa aToMa M peIICHHE 3a]1a4 110 TEME. OTYET
Tema 7.1 CTpoeHue COJTHEYHOH CHCTEMBI. .
. MUCbMEHHBIN
19 | 3yueHue CTPOSHUS COJHBIIIKOBOW CHCTEMBI M PEIICHUE 33au . 2
10 TEME.
Tema 7.2 JBoonust BeceneHHoi. .
. . MMUCbMEHHBIN
20 | M3ydeHne OCHOBHBIX TOJOKEHUH COBPEMEHHOW KOCMOJIOTHH H . 2
pelieHue 3aad 1no TeMe.
Hroro: 68




IIpakTnueckoe 3ansaTne Ne 1

Tema 1.1. Kunemaruka

IIpakTuyeckoe 3ansaTHe: U3ydyeHne 3aKOHOB IBHKEHHsI U pellieHHe 32/1a4 0
KHHEMAaTHKe.

Hean 3ansitust. V3yuuTh 3aKOHBI KMHEMATHKH W 3aKPEMUTh 3HAHUS HA MPAKTUYECKOM
pELICHUH 3a]1a4 110 TEME.

3anaua

YpaBHEHHE IBY)KCHUS MaTEPHUATIBHOM TOYKH BIOJb OCU X UMEET BU X=A+ Bt+Ct2, rae A=2m,
B=1 m/c, C=-0,5 m/c®. HaiiTi KOOpAMHATY X, CKOPOCTb V U YCKOPEHHE ¢ TOYKH B MOMEHT BPEMEHU
t=2c.

3anaua

ITo 3amanHbIM rpadukaM (puc.) HAWTH HaYaIbHbIE KOOPAUHATHI TEJ U MPOEKLIUU CKOPOCTH UX
nBrkeHus. Hanucats ypaBHeHust ABrkeHUs Tea x = X(t). Y3 rpadukoB n ypaBHEHUI HallTH Bpems U

MECTO BCTPEUH TeJI, IBMXKCHHS KOTOPBIX onuckiBatoTcs rpadukamu I u I11.
g I

5

III

0 -
10 20 t,c

-5

-10

-15

1I

3anaua

JIBa moe3na IBMKYTCSI HABCTPEUY JIPYT APYTy co ckopocTaMu 32 kM/4 u 54 km/4. [laccaxup,
HaXOJAIINNCA B IEPBOM I0€3/1€, 3aMEYAET, UTO BTOPOM MOE3/] MPOXOJUT MUMO HETO B TeueHue 14 c.
Kaxosa gyimna Broporo noesaa?

3agaua

Pr16010B, nBUTAsCh Ha JIOAKE MPOTUB TEUEHMsI PEKH, YpOHMI yAouky. Uepe3 1 mMuH OH
3aMeTHJI IOTEPIO U cpa3y *ke MOoBepHYsI 00paTHO. Yepes Kakol MPOMEXYTOK BpEMEHHU Mocie NoTepu
OH JOTOHUT y104Ky? CKOpPOCTh T€UEHHSI PEKH U CKOPOCTh JIOJKH OTHOCUTEIBHO BOJIbI IOCTOSTHHBI.
Ha xakoM paccTOsSsHUM OT MeCTa MOTEPU OH JIOTOHUT Y/I0UKY, €CIIM CKOPOCTh TE€UEHHsI BOJIbI paBHa 2
Mm/c?

3anaua

Yactora obparenus Bo3ayirHoro BuHTa camoiiera 1500 o6/mMun. CKOIBKO 000POTOB AeiaeT
BUHT Ha myTH 90 KM npu ckopocTH nosieta 180 km/u?

IIpakTnueckoe 3ansaTne Ne 2

Tema 1.2. Ilunamuka

IIpakTuyeckoe 3anaTue: U3ydyeHune 3aKOHOB IBHKEHHSI U pellleHHe 32/1a4 1O
AUHAMHKE

Hean 3ansaTHsa: M3yuyuTh 3aKOHBl JMHAMHMKUA W 3aKPENUTh 3HAHUS HA MPAKTUYECKOM
pelIeHny 3aa4 Mo TeMe.

3amaqa

IIpu BbICTpENEe W3 NPYKUHHOTO IUCTOJETa BEPTUKAIBHO BBEpX Iyas Maccoll M=20 r
HO/IHsUIAch Ha BEICOTY =5 M. OnpeenTh KeCTKOCTh K Mpy»KHHBI MUCTOJIETa, €CIIM OHA OblIa cyKata
Ha S=10 cM. Maccoii npy>kuHbl ipeHeOpeyb.

3amaua

[ITap mMaccoit mi, ABMXKYILIUNCSA TOPU3OHTAIIBHO C HEKOTOPOM CKOPOCTBIO Vi, CTOJIKHYJICS C
7



HETOABIKHBIM IIAPOM Maccod mp. Yap - MpsMOHU, HEHTpaJIbHBINA, abcomoTHO ynpyruil. Kakyro
Jo1t0 Ex CBOEH KMHETUYECKOM SHEPIUU MEePBbIN 1Iap mepeaal BTopomy?

3anaqa

[TnaTdhopma B Buze CIUIONTHOTO aAuUCKa paguycoM R=1,5 M u maccoii m;=180 kr Bpamaercs
[0 WHEPIMH BOKPYT BEPTUKAIBHOU ocH ¢ dacToroil N=10 o6/muH. B 1nieHTpe miaTtdopmMbl CTOUT
yenoBeKk Maccor My=60 kr. Kakyro JIHHEHHYIO CKOPOCTh OTHOCHUTEIBHO IOJIA MTOMEIICHUST OyaeT
UMETh YeJIOBEK, €CIIM OH MepeieT Ha Kpail miaThopMbl?

3amava

Teno OporieHo BepTUKAIBHO BBEpX co ckopocThio 30 M/c. Ha kakoil BbIcOTE M uepe3 Kakoe
BpeMsi CKOPOCTh Tea (1o MoayIo) OyneT B 3 pa3a MeHbIlIe, 4YeM B Havaje noabema?

3anaqa

Haiitu BbICOTY moabeMa W JAIbHOCTh IOJIETa CUTHAJIBHON DPAKEThl, BBINYIIEHHON CO
ckopocthio 40 M/c o yriom 60° K TOPU30HTY.

3anaua

Bo ckoisbko pa3 oTIM4aeTcs CKOpOCTh UCKYCCTBEHHOI'O CITYTHUKA, IBUKYIIETOCS] Ha BBICOTE
21 600 kM OT MOBEPXHOCTH 3€MJIM, OT CKOPOCTU CIYTHHKA, ABMXKYIIerocs Ha BoicoTe 600 kM Hax
noBepxHocThi0? Panuyc 3emnu npusath paBHbIM 6400 kM.

3anaua

Kakyro cuimy Hajjo NprIoKUTh JUIs TOAbEeMa BaroHeTKU Maccoi 600 Kr 1o 3cTakajie ¢ yrioM
HaksioHa 20°, eciu K03 PHUITMEHT CONMPOTUBICHUS ABMXKeHUI0 paBeH 0,057

3anava

C KakuM YCKOPEHHEM a CKOJIB3UT OPYCOK [0 HAKIOHHOM MJIOCKOCTH C YTJIOM HaKIJIOHA o=
30° npu ko3 dunmente Tpenus u= 0,27

3agaua

C xakoifi MaKCHUMaJIbHOW CKOPOCTBIO MOKET €XaTh MOTOIMKIMCT [0 TOPU3OHTAIBHOMN
IUIOCKOCTH, ONUCHIBas Ayry paauycom 100 M, eciu koadduureHT TpeHus pesunsl o nousy 0,47 Ha
KaKOW yroJl 0T BEPTUKAIBHOIO MOJIOKEHUS OH ITPH 3TOM OTKJIOHSETCA?

3anaua

Bpycox maccoit 400 r oz neiictBuem rpy3a maccoit 100 T (puC.) MPOXOIUT U3 COCTOSTHUS
nokos myTh 80 cM 3a 2 ¢. Haiitu ko3 dunuent tpenus.

NI

3anaya

Moryt nu cunsl 10 u 14 H, npunoxxeHHble K OJHOW TOYKE, JaTh PAaBHOIECHCTBYIOUIYIO,
paBHy1o 2, 4, 10, 24, 30 H?

3anaua

Huth, Ha KOTOpOM BUCHUT Ipy3 Maccol 1,6 Kr, OTBOAUTCS B HOBOE MoJioxkeHue cuiion 12 H,
JIEUCTBYIOIEH B TOPU30OHTAIILHOM MOJIOXKEHUU. HaliTu cuiny HaTsSKEHUs HUTHU.

3anaya

[Tpu KakoM MUHUMATHHOM KO3 (DUIIMEHTE TPEHUSI CAHKH HE OYIYT CKAThIBATHCSI C TOPHI, €CITH
YToJI HaKJIOHa Topkl paBeH 30°7

3amaua

Ha xponmreiine Bucut rpy3 maccoit 100 Kr, yron mMexay HaKJIOHHBIM M TOPU30HTAJIbHBIM
crepxkHsAMU paBeH 300. Onpenennure cuily, pacTACMBAIOLIYI0 TOPU30HTAIBHBIN CTEPKEHb, U CUILY,
CKUMAIOIYIO0 HAaKJIIOHHBIN CTEPKEHb.
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3amava

J1Ba onHOpoaHbIX mapa maccamu 10 kr u 12 xr ¢ paguycamu 4 cM U 6 CM COOTBETCTBEHHO
COCJIMHEHBI MOCPEICTBOM CTEpKHSI Maccol 2 kr u jiuHOM 10 cm. LleHTpbl mapoB jexaT Ha
MPOAOJKEHUH OCH CTEPKHS. HaliinTe mojioyKeHne [EHTPa TAKECTH 3TOU CUCTEMBI.

IIpakTnueckoe 3ansaTne Ne 3

Tema 1.3. 3akoHbI cOXpaHeHHS B MeXaHHKE.

IIpakTuyeckoe 3ansitue: U3yueHne 3aK0OHOB COXpPAHEHHs MEXaHHYECKOT0 ABMKEHHS

He.]'ll/l 3aHATHA: I/I3y‘-II/ITI) 3aKOHBI COXpaHCHHA B MCXAHUKC MW 3aKpPCIIUTb 3HAHHA Ha
NPaKTHYECKOM PELICHUH 3aa4 110 TEME.

3agadua

Baron maccoit 20T, mBmkymmuiicss co ckopocteto 0,3M/c, HaroHser BaroH maccoit 30T,
JIBUXKYLIHUICS co ckopocThio 0,2Mm/c. KakoBa ckopocTh BaroHOB MOCTIE B3aMMOJCHCTBHS, €CIIU yaAap
HEYIpYyrui?

3agaua

Kaxkyro paboTy Ha/io COBEpIINTE, YTOOBI JISKAIINUNA HA 3€MJI€ OJTHOPOIHBIN CTEPKEHD JJTMHON
2 M u maccoit 100 KT mocTaBUTh BEPTUKAIBHO?

3anava

C kakoil HaYaJIbHON CKOPOCTHIO Vo HA0 OPOCUTH BEPTHKAIBHO BHU3 MSIU C BBICOTHI N, 4TOOBI
OH ITOCJIE yJiapa O 3eMJII0 OJIPBITHYJI OTHOCUTENILHO Ha4aJIbHOTO YPOBHS Ha BbIcOTy: a) h=10 m; 6)
h. Cuurate ynap abCOTIOTHO YIPYTHM.

3anava

MasaTHHK Maccoi M OTKJIOHEH Ha yroJ a oT BepTukainu. KakoBa cuiia HaTSHKEHHS] HUTU TIPU
MPOXOKICHUH MAsITHUKOM TIOJIOKEHUST paBHOBECHs?

3agaua

CamoneTr maccoil 2 T ABMIKETCS B TOPU3OHTAIILHOM HAIpaBJIECHUU CO CKOpOCThI0 50 wm/c.
Haxopsics Ha BeicoTe 420 M, OH EPEeXOAUT HAa CHUYKEHUE MPU BBIKIIFOUEHHOM JIBUTATENE U I0CTUTAET
JIOPOXKKH a’poapomMa co ckopocThio 30 m/c. OnpenenuTs paboTy CHIIBI COITPOTUBIICHHS BO3/IyXa BO
BpeMs IIJIAHUPYIOILIETO MOJIeTa.

3anaya

Haiitn KIIJI nHakimoHHON TUIOCKOCTH JUMHON 1 M u BbIcOTON 0,6 M, ecnu ko3 uIHeHT
TPEHUs NP IBMKEHUH 1O Hel Tena paseH 0,1.

3anaua

C KaKol CKOPOCTBIO TIOHIKAETCS YPOBEHb BOJBI B Gake, MIIOMAIh CEUSHNS KOTOPOro 1m2,
ecili CKOPOCTh TeUeHHs BOJBI B OTBOJANIEH Tpybe Teuenuem 20 cm? paBHa 2 M/c? Kakos pacxon
BOJLI B Oake?

3amaua

CxopocTh TeueHus BOBI B MUPOKOH dacTu TpyOsl 10 cm/c. KakoBa ckopocTh ee TeueHus B
Y3KOH 4acTH, IuaMeTp KOTOpoil B 4 pa3a MEHbIIE 1UaMeTpa LIMPOKOH YacTu?

3amaua

Ecaun noakiiiounTh MIIaHT K BBIXOAHOMY OTBEPCTHIO MBUIECOCA U IOMECTUTH B CTPYIO MSIUUK
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JUI HACTOJIBHOTO TEHHHCA (pUC.), TO OH OyJeT MapuTh B CTPye W NP JABIKEHUH IIJIaHra OyaeT
cief0BaTh 3a HUM. OOBSICHUTS SIBIICHUE.

3amava
B BonmonpoBonHO#l TpyOe oOpa3oBajiochb OTBEPCTHE CE€YEHHEM 4 MM, U3 KOTOpOro ObeT
BEPTUKAJIBHO BBEPX CTPYS BOJbI, MOAHUMAsACH Ha BeIcoTy 80 cM. KakoBa yTeuka BOAbI 3a CyTKH?

2

IpakTHyeckoe 3anaTue Ne 4

Tema 2.1 MosekyIsipHO-KMHETHYECKAS TEOPHUSI

IIpakTnuyeckoe 3aHsTHe: 3aa4d HA Ta30Bble 3aKOHbI M INPHMMEHEHHEe YPaBHEHMA
COCTOSIHUSI H1eaJIbHOI0 ra3a.

Henu 3ansaTus: M3yunTs ra3oBbie 3aKOHBI M 3aKPEMHUTh 3HAHUS HA MPAKTUYECKOM PEIICHUN
3a/1a4 110 TEME.

3anava

[Tpu cxxatum raza ero o0beM yMeHbIIUICS ¢ 8 10 5 71, a JaBieHue noBbicuiock Ha 60 klla.
Haiitn nepBoHayaibHOE JaBICHUE.

3anaua

ITy3BIpeK BO31yXa BCIUIBIBAET cO JHA BojoeMa. Ha rioyOune 6 M oH mmMen obsem 10 mmP,
Haiiti 00beM my3bIpbka y MOBEPXHOCTH BOJIBI.

3anava

3aKphITHIi IUJIMHIPUYECKHIA COCY/T BRICOTOM h pasjerneH Ha 1Be paBHbIC YaCTH HEBECOMBIM
MOPIITHEM, CKOJIB3SITUM 0e3 Tpenus. [Ipu 3acTonopeHHoM nopIirHe 00€ MOJTOBUHBI 3aIIOTHEHBI Ta30M,
npuyueM B OJHOW M3 HUX JaBiieHHWEe B N pa3 Oounblie, yeM B apyrod. Ha ckombko mepenBUHETCS
MOPUIEHb, €CIIH CHATH CTONOpP?

3agaua

Kaxoit 00beM 3aiiMer ras npu temmneparype 77 °C, ecnu npu temneparype 27 °C ero o6bem
OBLIT IIECTH JIUTPOB?

3agaua

[Ipu xakoii TemmepaType HaXOAWJICA Ta3 B 3aKPHITOM COCY/IE, €CITH OPY HarpeBaHWM €ro Ha
140 °C paBnenue Bo3pocio B 1,5 paza?

3anaya

Ha pucyHke mpencraBineH 3aMkHYTHIM [ukiI. Yyactok CD cooTBercTByeT wu3otepme.
Berueptuth 3Ty nuarpamMmmy B KoopauHatax p, 7T 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

r

IIpakTnyeckoe 3ansaTue Ne 5

Tema 2.2 Hauaja TepMOAUHAMUKHA

IpakTuyeckoe 3anaTne: U3yyenne Hauaa TepMOAMHAMUKY U PellieHUE 3a/1a4 10 TeMe.

Hean 3anaTus: M3yunth 3aKoHBI Hayajdl TEPMOJMHAMHMKMA M 3aKpENHUTh 3HAHUS Ha
MPaKTUYECKOM PEIICHUH 3a]1a4 110 TEME.

3anaua

Hackonbko u3MeHsieTCs BHYTpeHHss dSHeprus renuss maccod 200 r mpu yBEIMYEHUHU
Temreparypbl Ha 20°C?

3amaqa

Kak n3mensiercst BHyTpeHHsIsl SHEPTUsl OJHOATOMHOI'O ra3a py U300apHOM HarpeBaHUH? IPH
M30XOPHOM OXJIQXACHUU? P N30TEPMUYECKOM CHKATUU?

3anaqa

Kakyio paboty A coBepuiaer ras, KOJMYECTBO BELIECTBAa KOTOPOro V, MpU H300apHOM
MOBBIIIEHUH TeMIepaTypbl Ha 477

3amaqa

B 1Byx muimHApax nox MOABMKHBIM MOPIIHEM HaXOoJATCS BOAOPOA U kuciaopoa. CpaBHUTH
paboThl, KOTOPBIE COBEpPUIAIOT 3TU Ta3bl MPH U300apHOM HArpeBaHHM, €CJIM UX MAaccChl, a TaKkKe
HaYaJbHbIE U KOHEYHBIE TEMIIEPATYPHI PaBHBI.

3amaqa

O06mwem kucnopoaa maccoii 160 r, remneparypa kotoporo 27 °C, npu n300apHOM HarpeBaHuu
yBenuuuics Basoe. Haiiti paboTy ra3a npu paciiupeHuu, KOJIMYECTBO TEIUIOTHI, KOTOPOE MOILIO Ha
HarpeBaHue KUCI0poa, U3MEHEHUE BHYTPEHHEN SHEPIHH.

3amaua
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B kanopumerp ¢ reroemkocthio 63 Jx/K Obuio nHamuro 250 r macna npu 12 °C. Ilocne
omyckaHus B Maciio meaHoro Tena maccor 500 r mpu 100 °C ycraHoBmiack obmias Temmeparypa 33
°C. KakoBa, 110 JaHHBIM ONBITA, YACJIbHAS TEIIOEMKOCTh Macia?

3amava

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

3amava

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

3anaqa

C xakolf HaMeHbIIIeH CKOPOCTHIO JI0JKHA JIETETh CBUHIIOBAs IPOOMHKA, YTOOBI IPHU yAape O
npensiTcTBUe OoHa paciiaBwiack? Cuutath, uTo 80% KHUHETMYECKON SHEPIHHM MPEBPATHIIOCH BO
BHYTPEHHIOIO SHEPTHUI0 JPOOUHKH, a TeMIepaTypa ApoOuHKH 10 yaapa Obuia 127 °C.

IIpakTuyeckoe 3ansaTue Ne 6

Tema 2.3 Arperatubie cOCTOSIHMS BelllecTBA U (ha30BbIe Mepexoabl

IIpakTHyeckoe 3aHsATHe: 3aJ]a4d HA arperatHble COCTOSIHUSI BellecTBa M (pa3oBble
nepexo/bi.

Henu 3ansaTus: V3yunts arperaTHbIe COCTOSHUS BEIIECTBA, ()a30BbIC IIEPEXOIbI H 3aKPETTUTh
3HAHUA Ha MPAKTUYECKOM PEIICHUH 33]1a4 [0 TeME.

3agaua

Kaxoe konnuecTBo TEmIoThl HEOOXOUMO COOOIIUTE IBYM KHUJIOIpaMMaM BOJIbI, B3SITBIM IIPH
temneparype 50 0C, uToObl MOJHOCTHIO 3Ty BOAY MPEBPATUTH B Map?

3anaua

200 rpaMM BOZSHOTO napa, B3sitoro npu remmneparype 100 0C, nepesenu B Bo1y, B3STYIO IIpU
temriepatype 20 0C. Kakoe koiMuecTBO TEIUIOTHI MPHU 3TUX MpOIEccax BoOJa W Map Iepeaiu
OKpYy’Karolen cpene?

3anaua

B Boay maccoit 400 r u temnepatypoii 10 °C Boyctunu 10 r BogsHOro napa ¢ remneparypou
100 °C. Onpenenute, Kakas TeMIEpaTypa YCTAaHOBUTCS B COCY/IE.

3agaua

Kycoxk 1p1a maccoii 8 kr umeet temnepatypy 0 °C. Ero HaunHaroT MjIaBUTh, COKUrasi KEPOCHH.
Yro OGyzer B cocyne, kornaa croput 100 r kepocuna?

3amaqa

B cocyn ¢ Bomo#t maccoii 2 kr u temnepatrypoit 60 °C 1mosioxunu Kycodek jbaa Maccou 50 r
u temmepatypoii 0 °C. Kakas temmneparypa ycranoButcs B cocyne? (Otset: t =56 °C.)

3agaua

Kaxoe kon1uecTBO TEIIOTHI BBIAETSETCS NPU KOHIEHCAIIMU BOJISTHOTO 1apa Maccoil 5 KT npu
temrneparype 100 °C u oxnaxaenun oopazosasieiics Boabl 10 30 °C? (Otset: Q= 1,3 + 107 [Ix.)

3amaqa

Omnpenenure KII/ aBuratens Tpakropa, KOTOpOMY JJsl BbIOJIHEHHUS paboTs! 1,89 « 107 JIx
noTpedoBanioch 1,5 Kr TOrIMBa ¢ yaeabHOM TeruioTou cropanus 4,2 « 106 [Ix.

IIpakTHyeckoe 3anaTHE Ne 7
Tema 3.1 DuekTpuyeckoe moJe

IpakTuueckoe 3ansTue: M3yueHne 3aK0OHOB JIEKTPHYECKOTO MOJIsI M pPellieHHe 3a1a4
o Teme.
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]_le.]'ll/l 3aHATHA. I/I3Y'-II/ITB 3aKOHBI JJICKTPUUYCCKOI'O TIOJA W 3aKpCIIMTL 3HAHUA Ha
IMPAKTUYCCKOM PECIICHNHU 3a4a4 110 TEMCE.

3amava

JIBa ToueuHbix avekTpuueckux 3apsana Qi=1uKn um Q2=-2uKn naxonarcs B BO3ayxe Ha
paccrossuuun d=10 cm gapyr ot npyra. OmnpenenuTs HanpspkEHHOCT E M moTeHuuman ¢ mosis,
CO3/1aBa€MOI'0 ATUMH 3apsAJlaMU B TOUKe A, yAaJI€HHOU OT 3apsiaa Q1 Ha paccTosHHUE 11=9 CM U OT
3apsana Q2 Ha 12=7 cM.

3anaqa

Bo ckonbko pa3 HaJl0 U3MEHHUTh PACCTOSTHUE MEXAY 3apsaMu MPU YBEIHMUYEHUU OJHOTO U3
HUX B 4 pa3a, 4ToOBI CHJIa B3aUMOJICHCTBUS OCTaNACh MPEKHEH?

3amaua

OnunakoBble MapuKu Macco no 0,2rmo/iBenieHbl Ha HUTH Tak, KaK IMOKa3aHO HAa PUCYHKE.
Paccrosanue mexny mapukamu BC = 3 cm. Hailtu cuny HatsbkeHns HUTH Ha ydactkax AB u BC,
€CJIM IIapuKaM COOOIIMIN OJMHAKOBBIE MO MOAyIo 3apsaasl mo 10 K. Pacecmorpets ciyuau: a)

3apAaabl OTHOUMCHHBIC, 6) 3apsaabl Pa3HOUMMCHHBIC.
0

A

@ B

@ C
3amgauga

JlBa miapuka, pacrnojoKe€HHbIe Ha paccTosHuu 10 cM Opyr oT apyra, MMEOT OJMHAKOBBIE
OTpHUIIATENIbHBIE 3apsiabl U B3auMoAeHcTBYIOT ¢ cwioit 0,23 mH. Haiitu umcino wu30BITOYHBIX
AJIEKTPOHOB Ha Ka)KIOM IIIapHUKe.

3anaua

C KakuM yCKOpPEHHEM JBMIKETCS IEKTPOH B DJIEKTPUYECKOM II0JIE HAINPSHKEHHOCThIO 10
kB/mM?

3agaua

JIBa 3apsna, OAMH U3 KOTOPBIX MO MOAYNMIO B 4 pa3a Oouibllie JIpyroro, pacroyioKeHbl Ha
paccTosiHuM I Ipyr oT Apyra. B kakoil Touke MpOCTpaHCTBa HANPSYKEHHOCTD M0 paBHA HYJIIO, ECIIN
3apsbl: @) OJHOUMEHHBIE; 6) pa3HOMMEHHbIE?

3agaua

3apsHKeHHBIM METAIUIMYECKHUM JTUCT CBEpHYJIN B IUIMHAP. Kak n3MeHmIach NoOBEpXHOCTHAS
IUIOTHOCTH 3apsija’

3amaqa

Haiitu HanpsokeHHOCTh MO 3apsDKEHHON OECKOHEYHOM IMJIAaCTUHBI, €CIM MOBEPXHOCTHAS
TIIIOTHOCTH 3apA/ia Ha Heii paBHa 354 HKi/Mm?

3agaua

Mexny 1ByMs IUIACTUHAMH, PACIIONIOKEHHBIMU TOPU30HTAIBHO B BaKyyMe Ha PAacCTOSTHUHU
4,8 MM pYT OT Apyra, HAXOIUTCS B PABHOBECUY OTPULIATENBHO 3apsKEHHAs! KaleabKa Macia Maccou
10ur. CKOJBKO <«UM30BITOYHBIX» D3JEKTPOHOB HMEET KalejlbKa, €CIM Ha IJIaCTHHBI I0/IaHO
HanpspkeHue 1 kB?

3amaqa

Emkocts onHoro konaeHcatopa 200 nd, a apyroro — 1 Mk®. CpaBHUTH 3apsijbl,
HAKOIUICHHBIE Ha 3THX KOHJEHCAaTOpaxX IpH HX IMOAKIIOYEHHH K IOJI0CAM OJHOTO M TOTO XKe
MCTOYHUKA IIOCTOSTHHOTO HAIPSKEHUS.

3amaua

Bo ckosbko pa3 M3MEHHUTCS €MKOCTh KOHJIEHCATOpa MPHU YMEHbIICHUM pabodell IIoagn

13



IUTACTUK B 2 pa3a U yMEHbBILIEHUU PAaCCTOSHUS MEXKIY HUMU B 3 pasa?

3amaua

[Ipu BBeAeHMM B MPOCTPAHCTBO MEXAY IUIACTUHAMHU BO3YLIHOIO KOHJEHCATOpa TBEPAOIrO
JIMAJICKTPUKA HaNpspKeHHEe Ha KoHjaeHcaTtope yMmeHbmmiock ¢ 400B nmo 50B. Kakosa
JURJIEKTpUYECKasi IPOHUIIAEMOCTb TUAIEKTpUKa?

3amava

PaccrosiHne  Mexay IUIaCTUHAMHU  3apsKEHHOTO MJIOCKOT0 KOHAEHCATOpa YMEHBIIWIN B 2
pa3a. Bo ckoibko pa3 u3aMeHu1ach 3Heprus 1 IIOTHOCTh SHepruu noisa? PaccMoTpeTs 1Ba ciyyas:
a) KOH/IEHCAaTOp OTKJIIOYMIIN OT UICTOYHHMKA HAIPSKEHUS; 6) KOHIEHCATOp OCTAJICS IPUCOECTUHEHHBIM
K UCTOYHUKY MOCTOSIHHOTO HAIPSKEHUSL.

IIpakTnueckoe 3ansitue Ne 8

Tema 3.2 IlocTOSIHHBII JIEKTPUYECKHH TOK

IIpakTnyeckoe 3ansitue: M3yuenune 3aK0HOB 3J1eKTPHYECKOI0 TOKA U pellleHue 3a1a4 110
Teme.

Hean 3ansaTus: M3yuyuTb 3aKOHBI JJIEKTPUYECKOTO TOKAa M 3aKpPEeNUTh 3HAHHUS Ha
MPAKTUYECKOM PEUICHUH 3a/1a4 10 TEME.

3agadua

CKOJIbKO BpEMEHHU JJIUIIOCH HUKEITMPOBAHUE, ECIIN Ha U3/I€TIUE OCEN CIIOM HUKENs Maccoi 1,8r
npu cune Toka 2A? DIeKTpOXUMHUYECKUI SKBUBAICHT HUKeNs paseH 3107 kr/Kit.

3anaua

IIpu cepeOpennn u3enuii Moib30BaIUCh TOKOM SA B TeueHue 15 muH. Kakoe koinuecTBo
cepebpa M3pacxo0BaHO 3a ITO BpeMsaA? DIEKTPOXHMMUUYECKHI KBUBANIEHT cepebpa paseH 1,12:10°
kr/Ko.

3anaua

O/1C anemenra 1,5B, a ero BHyTpenHee conporusienue 0,5 Om. ConpoTuBicHNE BHEIIHEN
nenu taxke pasHo 0,5 Om. KakoBa cuna Toka B nenu?

3agaua

AxkxymynsaTop ¢ BHyTpeHHUM comnpotusiieHueM 0,20M u 3/1C 2B 3aMKHYT NpPOBOJIOKOM.
Onpenenuts MIOLWEAAb MONEPEYHOrO CEYEHHUs IPOBOJIOKH, €CIM CUla TOKa B IIENMM paBHA SA,
y/IeTbHOE CONPOTUBIEHNE IPoBookH pasHo 0,1:10° Om M, a ee pmuHa paBHa Swm.

3anaqa

KakoBa macca menu, BbienuBlielcs 3a | 4 Ha Karoje, eciau CHia TOKa 4epe3 pacTBOP
MeJIHOTO Kyropoca paBHa 5000 A? DieKTpoXuMHYeCKHil SkBuBanenT Meau 3,28:107 kr/ K.

3amaqa

J1Ba mpoBoaHMKa conpoTuBieHneM SOM u 70M coeMHEHBI TAPAIIIENBHO U MOAKIIOUYEHBI K
VMCTOYHMKY IEKTPUYECKOro TOKa. B mepBoM Bbaenuinock B Buje temna 17,6 k/[x sneprun. Kakoe
KOJIMYECTBO TEIUIOTHI BBIAEINUIOCH BO BTOPOM ITPOBOJAHMKE 32 TO XK€ BpeMs?

3amaqa

CKOIbKO BpEMEHM JJINTCSI HarpEeBaHUE B AJIEKTPUYECKOM 4aliHUKe MouHocTeio 800BT 31

Bosibl o1 180°C 0 Temmeparypsl kunenus? KITJ] gaiinuka pasen 87%.
IIpakTnyeckoe 3ansaTue Ne 9

Tema 3.3 DulekTpHUYecKHii TOK B Pa3JIMYHBIX cpeaax

IIpakTnuyeckoe 3aHsaTHe: H3yuyeHHe 3aKOHOB JJIEKTPHYECKOI0 TOKA B Pa3JIHYHBIX
cpeax M pelieHHe 3a1a4 10 TeMe.

ey 3ansiTus: V3y4uTh 3aKOHBI AJIEKTPHUUECKOTO TOKA B PA3IMYHBIX CPEAAX U 3aKPENUTh
3HAHMS Ha IPAKTUYECKOM PELIEHUH 3a/1ad 110 TEME.
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3agaua

5.Korna yepe3 3JeKTpOJUT MPOXOaAWs TOK 1,5 A, Ha KaTtoJe B T€UYEHHE 5 MHUH BBIACIHIOCH
503 mr

Merasuta. Kakoit 3To meramn?

3anaqa

[Ipu snexrponusze pacrBopa ZnSO4 Beiaensgercs 61,2 r nuunka. OnpeaenuTs 3aTpayeHHYIO
SHEPTHUIO JIEKTPUUYECKOr0 TOKA, €CIM HaNpsDKeHUe Ha 3akumax BaHHbI 10 B.

3amava

[Ipu oOmyueHun Ta3a — W3Iy4EeHUEM OOpazyeTcs Kaxaylo cekyHay 5-1018 map moHOB.
Onpenenuth CUITy TOKAa HACBHIIIEHHUS, TPOXOJIALIET0 Yepe3 ra3, eciu 3apsa kaxaoro uona 1,6-10-
19Kn?

3amaua

Uepes ckoJIbKO MUHYT MEIHbIA aHoj cTaHeT Tonme Ha 0,03 MM, eciid MJIOTHOCTh TOKa MpHU
anextposnze 300 A/m2?

3anava

[Ipu snexTpoan3e pacTBOpa CEpHOM KUCIOTHI pacxoayeTcs MouiHocTs 37 Bt. Onpenenure
COIPOTHUBIIEHUE JIEKTPOIUTa, eciu 3a 50 MuH Bbiiensercs 0,3 r Bogoposa.

3anaua

[Totennman nonn3anuu atoma renust 24,5 B. Halitn paboty noHu3anuu.

3agadua

B snexTponutrnyeckoit BanHe uepe3 pactop npouen 3apsia Q=193 kK. Ilpu aTom Ha kaTone
BBIICTIIIICS METAJLT KOJIMYECTBOM BellecTBa v=1 Mouib. OnpeienuTh BaleHTHOCT Z MeTalia.

3anava

UYemy pasen KIIJI (B %) ycTaHOBKH AJisl SJIEKTPOJIM3a PACTBOPA CEPEOPSHON COJHU, €CIIU MIPH
3atpare 800 k/[x sHepruu Boiaenmiock 0,6 T cepedpa mpu pa3HOCTH MOTEHITMATIOB Ha dJIEKTpoaax 4
B?

3anava

C Kkakoil CKOpOCTBIO ynmapsieTcsl JIEKTPOH 00 aHOJ KaTOAHON TpyOKH, eciau Mexay eé
AJIEKTPOJIaMU TOIepKUBaeTcs Hanpspkenue 220 B?

3agaua

OnpenenuTh Kakas Macca ajJlOMHUHHS OTJOXKHUTCS Ha Katoje 3a 10 4 mpu sieKTpoiinze
Al2(SO4)3, ecu cuna Toka paBHa 1 A. DIeKTpOXUMHYECKHUI JKBUBaNeHT amomunus 9,3:108 kr/Ku.

IIpakTnyeckoe 3ansaTue Ne 10
Tema 3.4 MarnutHoe nmose
IIpakTnueckoe 3ansaTHe: N3yueHne 3aKOHOB MAarHUTHOIO NOJISl U pellleHUe 3a/1a4 110
Teme.
Henu 3anaTus: V3yunts 3aK0Hbl MArHUTHOTO TOJIS U 3aKPENUTh 3HAHUS HA MPAKTHYECKOM
pEILIeHNN 3a7a4 110 TEME.

3anaqa

JlBa mapaienbHbIX O€CKOHEYHO JUTMHHBIX MpoBoga D m C, mo KOTOpBIM TEKyT B OZHOM
HarpaBJIeHUU TOKM cwioi 1=60 A, pacmonoxxenbl Ha paccrosHuu d =10 cM apyr ot napyra.
OnpenenuTh MarHUTHYIO MHIYKIUIO B TMOJs, CO3/1aBa€MOr0 NMPOBOJHUKAMU C TOKOM B TOYKE A,
OTCTOSIIIENH OT OAHOIO IPOBOJHUKA HA PACCTOSIHUM 1=5 CM, OT APYroro Ha paccTosiHuu =12 cm.

3amaqa

Pamxa mmomassio 400 cM? omelieHa B 0{HOPOHOE MATHUTHOE Tosie uuayKuueii 0,1 T tak,
YTO HOpMaJlb K pPaMKe NepIeHANKYIIApHa IMHUAM UHAYKUuU. [Ipyu kakoil cuie Toka Ha paMKy Oyzer
JeificTBoBaTh Bpamaomuid Moment 20 MHM?

3amaua

MarHuTHBI OTOK BHYTPHM KOHTYpa, ILIOMAAb MOMNEPEYHOro CedeHHs KoToporo 60 cm?,
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pagen 0,3 mBO. Haiitn wHayknuio monst BHYTpH KoHTypa. [lome cuumtaTh OXHOPOJHBIM U
NEePHEHANKYIISIPHBIM IJIOCKOCTH MPOBOAHUKA.

3anaqa

KakoBa nHIyKIIMs MATHUTHOTO I10JIs1, B KOTOPOM Ha MIPOBOJIHUK C IJIMHON aKTUBHOW 4acTH 5
cm gnedctByer cwia 50 MH? Cuna toka B mpoBognuke 25 A. IIpoBogHUK pacmosoxeH
NEPHEHAUKYIISIPHO BEKTOPY UHAYKIIMM MAarHUTHOTO MOJIS.

3anaqa

[TpoBoanuk ab, mimHa xoroporo | u Macca M, mojBelieH HA TOHKUX MPOBOJOYKax. [Ipu
IIPOXOKAECHUN BO HEMY TOKa | OH OTKJIOHMJICS B OAHOPOJHOM MarHMUTHOM I0JI€ (pUC.) TaK, YTO HUTU

06p330BaJ'II/I YroJj o€ BEpTHUKAJIBIO. Kaxkona HHAYKOUS MArHUTHOI'O moJis?
X X X

N
raN

7N\

3amaqa

Kakas cuia geficTByeT Ha IPOTOH, IBHKYIIUKCS cO CKOpocThio 10 MM/c B MarHUTHOM TI0JIE
uaaykuuen 0,2 Tin neprneHuKyasspHO JUHUSAM UHIYKUNANA?

3anaua

IIporon B MarauTHOM nosie nuaaykuuen 0,01 T onmncan okpyxHOCTB paguycom 10 cm. Haiitn
CKOPOCTb MPOTOHA.

3anaqa

[IpoToH 1 a—yacTHLa BIETAIOT B OAHOPOJHOE MAarHUTHOE I0JI€ NEPIEHIUKYISIPHO JIUHUIM
uHAYKIMHA. CpaBHUTH pPaanychl OKPYKHOCTEH, KOTOpBIE OIMCBHIBAKOT YacTHIBI, €CIM Yy HHX
OJIMHAKOBBI: a) CKOPOCTH; 6) FHEPruH. 3aps]l 0—4acTHUIIBI B 2 pa3a OoJiblile 3aps/a IpOTOHa, a Macca
o—4acTulbIB 4 pa3a 0oJIbIlIe €r0 Macchl.

IIpakTnyeckoe 3ansaTue Ne 11

Tema 3.5 DileKTpoMarauTHoe 1moJie

IIpakTnueckoe 3ansTHe: N3yueHne 3aKOHOB 3JIEKTPOMATHUTHOIO MOJISA M pellieHue
3a/a4 10 TeMe.

He.ﬂl/l 3aHATUSA. HBy‘II/ITI) 3aKOHBI JJICKTPOMAIHUTHOI'O IIOJA KW 3aKpPCIMUTh 3HAHWA Ha
IIPAKTUYECKOM PELIEHUH 3a/1ad 110 TEME.

3anaqa

[To xakoMy 3aKOHY JTOJDK€H M3MEHATHCS MAarHUTHBIM MOTOK B 3aBUCMMOCTH OT BpPEMEHH,
40061 D/IC MHAYKIMH, BO3HUKAIOIIAS B KOHTYPE, OCTaBaJIaCh MOCTOSHHOMN?

3amaqa

CKOIIbKO BUTKOB JIOJKHA COJEP/KATh KATYIIKA C IUIOMAIbI0 TI0NepedHoro cedenus 50 cm?,
yTOOBl MpU HM3MEHEHHM MarHuTHoM uHaykuumu ot 0,2Tn mo 0,3 Tn B Teuenue 4 mMc B Hei
B030yxanacs 9J1C 10B?

3amaua

C kakoll CKOpOCTBbIO HAJO0 NEpeMelaTh MPOBOJHUK MO yriioM 60° K JIMHHUAM MHAYKLUUU
MarHUTHOTO TT0JIs1, YTOOBI B MPOBOAHUKE B30y aanack DJ]C nnaykiuu 1B? UHayKIns MarHuTHOTo
noJis paBHa 0,2Tun. JlninHa akTUBHOM yacTu 1m.

3amaua
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Kakas 9/1C camonHayK1uu Bo30yx1aeTcst B OOMOTKE 3JIEKTPOMAarHUTa HHAYKTUBHOCTHIO 0,4
I'n mpu paBHOMEpHOM U3MEHEHUU CUJIbI TOKA B HEW Ha SA 3a 0,02¢?

3anaqa

B karymke unayktuBHocThio 0,6 I'n cuna Toka paBHa 20 A. KakoBa sHeprusi MarHUTHOTO
noJis AToi Kartymku? Kak n3MeHuTCs 3Heprus moJis, €Clii CHjla TOKa YMEHBIIUTCS BJIBOE?

3amava

Kakoit nomkHa OBITH CHJIa TOKAa B OOMOTKE Apoccens MHIYKTHBHOCTBIO 0,5 I'H, 4TOOBI
SHEprus 1noJiga okaszajnach paBHou 1 J[x?

IMpakTnyeckoe 3ansitue Ne 12

Tema 4.1 Mexann4yeckue K0J1e0aHUA U BOJIHBI

IIpakTnyeckoe 3anaTne: U3yuyeHne npupoabl MeXaHMYeCKHUX KoJieOaHUil U pelieHue
3a/1a4 0 TeMe.

Henun 3ansitusi: O6001IUTD U 3aKPENUTh 3HAHUS HA PAKTUYECKOM PEILIEHUH 3a1a4 110 TEME.

3anava

Touka coBepiiaeT rapmMoHH4ecKue Koiaebanus ¢ yactoroi v=10 I'ii. B MoOMeHT, mpuHATHIN 3a
HAYyaJIbHBINM, TOYKA UMEIa MAaKCHMaIbHOE CMEIEHUE Xvare=1 MM. Hamucarb ypaBHeHue koneOaHuit
TOYKHU.

3anava

I'py3uk, xonebmromuiics Ha MpykuHe, 3a 8 ¢ copepuimi 32 konebanusi. Haiitu nepuon u
4acTOTy KoJeOaHUH.

3agaua

Ha kakoe paccrosiHMe Hag0 OTBECTH OT IIOJOKEHUS paBHOBECHs Tpy3 maccoil 640 r,
3aKpeIUIeHHBIN Ha MpyXHHe kecTKOCcThIo 0,4 KH/M, 4TOOBI OH MPOXOAMII MOJI0’KEHHE PABHOBECHS CO
ckopocThio 1 m/c?

3agaua

Ecnm x HexkoTopomy Tpy3y, KOJEONIoNIeMycsl Ha IPY>KHUHE, MoJBeCUTh Tupro maccoit 100 T,
TO yacToTa konebanuii ymenpmutcs B 1,41 paza. Kakoii Mmaccel rpy3 ObLI IepBOHAYATBHO MOIBEIICH
K [IpyXUHE?

3agaua

Bo ckonbko pa3 W3MEHUTCS YacToTa KoJeOaHWH MaTeMaTHMYeCKOro MasTHUKA Ipu
YBEJIMUEHUH IJIMHBI HUTH B 3 pa3a?

3anava

Manp4uk HeceT Ha KOpOMBICHIE BENpa ¢ BOJOM, MEPHUOl COOCTBEHHBIX KOJIEOaHUNH KOTOPBIX
1,6 c. Ilpu xakoif CKOPOCTH JIBIKEHHSI MaJbUMKa BOJIa HAUHET OCOOCHHO CHIIPHO BBITUIECKUBATHCS,
ecau gnuHa ero mara 60 cm?

3anaya

IIpu m3MepeHuu TIAyOMHBI MOps MOJ KOpabjeMm IpH IMOMOIIM 3XO0JIOTa OKa3ajloch, YTO
MOMEHTHI OTIIPABJIEHUS U IpHEMa YIbTPa3ByKa paszeneHbl npomexyTkoMm Bpemenu 0,6 c. Kakosa
riryOuHa Mops 1oJ| kopabiem?

3anaya

CKOpOCTh pacIpoCTpaHEHHs 3ByKa B CTalM paBHa 5 km/c. KakoBa anmuHa 3ByKOBOW BOJIHBI,
KOTOpasi paclpoCTpaHsIeTCs B CTaJIM, €CJIM YacToTa KojiebaHuii paBHa 4kl 11?

3anaua

Jlonka kagaeTcsi B MOpE Ha BOJTHAX, PACIIPOCTPAHSIOIIMXCS CO CKOPOCThIO 2Mm/c. PaccTosiaue
MEXIy OnmKalMu rpeOHAME BOJIHBI 6M. KakoBa yacToTa yapoB BOJH O KOPITYC JIOAKH?

3amaua

B oxeanax qymna BonHbI qocturaet 300 M; mepros konebanuii B BosiHe paBeH 13,5¢. Kakosa
CKOPOCTb paclpOCTPAHEHHUSI TAKUX BOJIH?

3agaua
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[To moBepxHOCTH BOJBI B O3€pe BOJHA PACIPOCTPAHSIETCS CO CKOPOCThIO OM/c. KakoBw
NEPUOJT ¥ YacTOTa KoJieOaHui OakeHa, eciiv JJTMHA BOJIHBI 3M?

3anaqa

JIMHaMUK MOJIKIIIOYEH K BBIXO/Y 3BYKOBOT'O 'eHepaTopa dJIeKTpuYecKux konebanuii. Yacrora
konebanuit 165 ['m. Onpenenurte JIMHY 3BYKOBOW BOJIHBI, 3Has, YTO CKOPOCTh 3BYKOBOW BOJIHBI B
Bo3xyxe 330 m/c.

IMpakTnyeckoe 3ansitue Ne 13

Tema 4.2 Dy1eKTPOMArHUTHbIE KOJI€0AHUS U BOJHBI

IIpakTnyeckoe 3ansitue: M3yueHwe NpHPOAbI JIEKTPOMATHHUTHBIX KOJIeOAHMI M
pelIeHue 3a/1a4 10 TeMe.

Hesn 3ansTus: V3ydauTs npupoay 3JIEKTPOMarHUTHBIX KOJeOaHU M 3aKpEeNUTh 3HaHUS Ha
IIPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3agadua

Omnpenenure pacctosiHre oT 3emuin 10 JIyHBI B MOMEHT JIOKALlMH, €CIIU TTOCIAaHHBIN CUTHAI
BepHYyJica uepes 2,56 c.

3anava

B xakom auama3oHe JUIMH BOJH MOXKET paboTaTh NPpUEMHUK, €ClIM EMKOCTh KOHIEHCATOpA B
ero kosiebarenbHOM KOHTYpe miaBHO u3MeHsercst oT C1 = 50 n®d no C2 = 500 n®d, a UHAYKTUBHOCTh
KaTyUIKU 1ocTosiHHa U paBHa L = 20 Mx['H?

3anava

Ha xakom paccTtosHMM S OT aHTEHHBI paauoiiokatopa A HaxoguTcs o0bekt C, ecnu
OTPaKEHHBIN OT HETO PAJAMOCUTHAJ BO3BPATHIICS 00paTHO Yepe3 MpoMexkyToK Bpemenu T = 200 mkc?

5

Avs ()¢

3anaua
KakuM MokeT ObITh MaKCHUMaJbHOE YHCIIO MMITYJIbCOB, UCIYCKAEMBbIX PaJNO0JIOKaTOpPOM 3a
Bpems t = 1c, pu pa3BeAbIBAaHUY 1I€JIM, HAXOAsIIeNCcs Ha paccTossHUU S = 30 kM OT Hero?
5

Avs ()¢

3anava

CKOpOCTh V paclnpOCTpaHEHHUs FNEKTPOMATHUTHBIX BOJIH B HEKOTOpOH cpeae paBHa 200
Mw/c. OnpenenuTe QIMHY A SJIEKTPOMArHUTHBIX BOJIH B 3TOU Cpefie, €CIIM UX YacToTa KoJieOaHUH B
Bakyyme vo =2 MI'n.

3anaya

Onpexnenure [IMHY 3JIEKTPOMAarHUTHOW BOJHBI B BakyymMe, Ha KOTOPYIO HAaCTPOEH
KoJIe0aTeIBHBIN KOHTYp, €CITH MaKCUMAJTBHBIN 3aps] Ha oOKiaakax koHaeHcaropa Qm =10 uKi, a
MaKCHUMaJbHas cuiia TOKa B KOHTYpeE Im = 1 A. AKTUBHBIM CONIPOTUBIEHHEM KOHTYpa IPEeHeOpeyb.

3anaya

[1nockas 3eKTpoMarHuTHAas BOJIHA PaCHpOCTPaHSAETCsl B OAHOPOJAHON U U30TPOIHOU Cpeie

HaIPsHKEHHOCTH YJIEKTPUUYECKOT0 101t BoJHBI Eg= 12 B/M. Onipenenute: $ha3oByr0 CKOpOCTh
BOJIHBI; aMIUTUTYTy HAMPsHKEHHOCTH MarHUTHOTO TIOJISI BOJIHBI.

3anaya

HcTouHNK MOHOXPOMATHYECKOTO CBETA C AITUHOU BOJTHBI A0=550 HM IBHXKETCSI B BAKyyMe CO
ckopocthio v = 0,2¢c Mo HampaBieHHIO K Habmomarento. OmpenenuTe NIUHY BOJHBI, KOTOPYIO
3aukcupyeT NprUeMHUK HaOIr0AaTes.
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IMpakTnyeckoe 3ansiTue Ne 14

Tema 5.1 'eomeTpuyeckasi ONTHKA
I[IpakTuyeckoe 3anaTHEe: U3ydyeHne 3aKOHOB reOMeTPUYECKOH ONITHUKH M pelleHue
3a/1a4 10 TeMe.

Hean 3anaTusa. M3yuyuTh 3aKOHBI TF€OMETPUYECKOM ONTHKH W 3aKPENUTh 3HAHUSA Ha
MPAKTUYECKOM PEILICHUH 3a]1a4 110 TEME.

3amava

Ot Ommxaitmeit 3Be3nbl (oo LlentaBpa) cBer nmoxomut no 3emnu 3a 4,3 romga. KakoBo
pacCTOsIHUE A0 3BE3/bI?

3amaua

[Ton xakuM yrioM JOMHKEH MajaTh JIyd CBETa Ha IJIOCKOE 3€pKajio, YTOOBI YTroJl MEXAY
OTPaKEHHBIM H MAIAIONINM JydaMu ObuT paBeH 70°7

3agadua

N300pa3uth 1Ba B3aMMHO MepHeHANKYIApHBIX 3epkana AO u OB, nyu CD, magaromniuii Ha
3epkasio OB, u nanpasnenuss DE u EF naneueiimiero xoma storo nyda. Jlokaszars, uto jiyd EF
napasuienet yay CD npu nro6om yrite nagenust 1yda CD B TUIOCKOCTH IBYTpaHHOTO yriia.

3agadua

Ha xako#i BeicoTe h Haxomutcs adpocrat A, eciu ¢ OallHM BBHICOTOH A OH BHACH MOJ
YIJIOMOHA] TOPU30HTOM, a €ro M300pakeHre B 03epe BUTHO IO/ YIIIOM /3 IO TOPU30HTOM (puc.)?

A

— Z

e ——

Ha xakoii yros OTKJIIOHUTCS JIyd CBETa OT NI€PBOHAYAIIBHOTO HAIlpaBJIEHUs, yIaB MO YIJIOM
45° Ha MOBEPXHOCTh CTEKJIA? HA TOBEPXHOCTH anmasa?

3amava

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

3anaya

KakoBbl paamychl KpHUBU3HBI MOBEPXHOCTEH BBIMYKIIO-BOTHYTON COOMpAIONIE JTHH3BI C
ONTHUYECKOM CHJION 5 IITP., €CIU OJIMH U3 HUX OOJIbIe APyroro B 2 pasza?

3amava

[Ipenmer pacnonoxkeH B 25 cM OT coOuparomieid JHH3BI C pagunycaMd KpPHUBHU3HBI
noBepxHocterd 20 cM. OnpenenuTh MOKas3aTellb MPEJIOMIIEHUSI CTEKJIa, U3 KOTOPOro M3rOTOBJICHA
JIMH3a, €CITU JICUCTBUTEIHHOE N300paKeHUE TIPEIMETa MOTYYHIIOCh Ha pacCTOSTHUU | M OT He€.

3amgava

Onpenenuth ONTUYECKYIO CHUIIy PAacCEUBAIOIIEN JIMH3BI, €CIM HM3BECTHO, YTO MPEAMET,
MOMEIIEHHBIN TIepe]] Beii Ha paccTossHUH 40 cM, 1aeT MHIMOE H300pakeHre, yMEHbIIIEHHOE B 4 pasa.

3amaua

Ha pucynke noka3aHsl [10JI0)KEHU [VIaBHBIX onTHYeCKUX ocell OO’, cBeTsAmMXCs TOUEK A U

3amgauga
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ux uzobpaxxenuii A’. Kakue 1uH3bI (COOMpAIOIINe UM PACCEUBAIOIINE) COOTBETCTBYIOT PUCYHKAM
a, 0, B? Hailtu noctpoeHneM nonoxeHue JUH3 U UX INIABHBIX (POKYCOB.

0 ‘A o o o’ 0 A Ao
'A, .A' .A

IIpakTnyeckoe 3ansaTue Ne 15

Tema 5.2 BoiHoBasi onTHKA

IMpakTnuyeckoe 3ansTue: M3ydyeHne 3aK0HOB BOJIHOBOI ONTHKU H pellleHHe 33124 MO
TeMe.

Hesm 3ansaTus: M3y4nTh 3aKOHBI BOJIHOBOHM ONTHKYU M 3aKPEIUTh 3HAHUS HA IPAKTUIECKOM
pEIICHNUH 33]1a4 110 TeMe.

3anaua

Ha nudpakunoHHyro pemeTky B HalpaBlIeHMM HOpMalud K €€ IMOBEpXHOCTH MajaeT
MOHOXpoMaTuyeckuii cBer. Ilepmon pemérkn 0=2 wmkm. Kakoro Hambonbliero mopsjaka
JU(PPaKLMOHHBIA MaKCUMyM Ja€T 3Ta peméTka B ciiyyae KpacHoro csera (A1=0,7 MKM) U B ciiydae
¢uoneroBoro (A2=0,41 Mmxm)?

3agaua

B xabunete ¢pusuku ecth audpakironusie pemerku, umeromue S0 u 100 mrpuxoB Ha 1 MM.
Kakas u3 HUX 1acT Ha skpaHe 0oJiee MIMPOKHUM CHEKTP MpU MPOYUX PABHBIX YCIOBUIX?

3anaua

HudpakiuonHas pemerka coaepxuT 120 mrtpuxoB Ha 1 mMm. Haiitu uinHY BOJHBI
MOHOXPOMaTHUYECKOI'0 CBETA, MaJJAl0IIET0 Ha PEIIETKY, €CIIU YToJl MEXly ABYMs CIEKTPaMU MEPBOT0O
NopsiIKa paBeH 8°.

3anaua

JIBa KOTepEeHTHBIX UCTOUYHUKA S1 M S2 (pHUC.) U3Ty4at0T MOHOXPOMATHYECKUH CBET C JJTUHON
BosIHBI 600 HM. OnipeaenuTh, Ha KAKOM paccTOSHUU OT TOukH O Ha SKpaHe OyAeT NepBbIi MAKCUMYM
ocserenHocty, eciii OD=4 M u S1S2 =1 Mm.

S, S,

3amaua

B ycraHoBke mis HaOmroneHus: konel, Hpl0TOHAa MCHONb3yeTcs MIOCKOBBIMYKIIAs JIMH3A C
paanycoM KpuBH3HBI 8,6 M. [Ipy OCBEIIEeHUN YCTAHOBKA MOHOXPOMATHYECKUM CBETOM, ITaJIAFOIIIHM
HOPMAJTBHO HAa TUIOCKYIO MMOBEPXHOCTh JIMH3BI, PAJANYC YETBEPTOTO TEMHOTO KOJbIla OBLT paBeH 4,5
MM. OnpeIeTuTh JJTMHY BOJTHBI CBETA, €CIIM HAOIIOJCHHUE BEJIOCh B OTPAKCHHOM CBETE.

3amaua

CBeT, OTpaXCHHBIH OT MOBEPXHOCTH BOJIbI, YACTHYHO MOJIsIpH30BaH. Kak yOeIuThCs B 3TOM,
uMes Mossipou?

3amaua
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Kakue yactoTsl KojeOaHM COOTBETCTBYIOT KpalHUM KpacHbIM (Lx=0,76 MKM) 1 KpaitHUM
¢uonerossM (Ly = 0,4 MKM) JTyuaM BUAMMOMN YacTu crekTpa?

3anaqa

Jns nanHOrO cBEeTa JyiMHa BoJHbI B Bojie 0,46 mxM. KakoBa jyiriHa BOJIHBI B BO3AyXe?

IMpakTnyeckoe 3ansiTue Ne 16

Tema 5.3 CneunajibHasi TEOPUSA OTHOCUTEIbHOCTH

IIpakTnueckoe 3ansaTue: Mzyuenne nonoxennii CTO u penienue 3a1a4 1o reme.

esn 3anusaTus: N3yunts nonoxenust CTO u 3aKpenuTh 3HaHKUS HA MPAKTUYECKOM PEIICHUN
3a/1a4 110 TEME.

3amaua

DneMeHTapHas 4YacTUIla HeUTPUHO JIBUKETCS CO CKOPOCThIO cBeTa ¢. Habmrogarens ABuxKeTCS
HaBCTpeuy HEUTPUHO CO CKOPOCThIO V. KakoBa CKOpOCTh HEUTPUHO OTHOCUTEIBHO HAOIIO1aTeNs?

3anava

JIBe 4acTHIlbl, PACCTOSHUE MEXIY KOTOpbIMH X = 10 M, JeTAT HaBcTpedy Ipyr APYry co
ckopocTsiMu v = 0,6¢c (1Ie€CThAECIT MPOLEHTOB OT CKOPOCTH CBeTa). Yepe3 Kakoil HMpoMEXyTOK
BpPEMEHHU 110 J1JaOOPaTOPHBIM YacaM IIPOU30MIeT coyaapeHue?

3anava

KakoBa Macca HpOTOHa, JIETAIIEro co ckopocThio 2,4-108 M/c? Maccy mokost mpoTOHa CYUTAT
paBHOil 1 a. e. M.

3anaua

Bo ckoibko pa3 yBenuuMBaeTcs Macca 4acTULbl OpU JBUKEHUH cO cKopocThio 0,99¢?

3agaua

DneKTpoH ABMXKETCs co ckopocThio 0,8c. OnpeaenuTs NOIHYI0 U KUHETUYECKYIO SHEPTUIO
JJIEKTPOHA.

IIpakTu4yeckoe 3ansaTue Ne 17

Tema 6.1 KBanToBasi onTuka

IIpakTHyeckoe 3anaTHe: M3yyeHne CTpoeHUs1 aTOMA U pellleHHe 32/1a4 110 TeMe.

Iein 3ansiTUA:. V3yduTh MOJEIN CTPOEHHUS aTOMa M 3aKPENHTh 3HAHUS HA IPAKTUYECKOM
pELICHUH 3a/J1a4 110 TEME.

3anaua

ITpu oGydeHnM MapoB pTYTH IEKTPOHAMH SHEPIHsl aTOMa PTYTH yBennuuBaercs Ha 4,9 3B.
KakoBa nnmHa BOJIHBI H3JIy4eHUs, KOTOPOE HCIIYyCKAalOT aTOMbl PTYTM MpPH NEPEXOAE B
HEBO30YKIEHHOE COCTOSIHUE?

3amaqa

s uvoHum3anmu atoma azora HeobOxomuma »Heprus 14,53 »B. Haiitu anuHy BOJHBI
W3IIy4E€HMS], KOTOPOE BBI30BET HOHU3ALUIO?

3anaqa

JlJ11 OTHOKPATHOM MOHM3AIMK aTOMOB HeOHa TpedyeTcs sHeprus 21,6 5B, mis aABykpaTHOM
— 41 5B, ans TpexkpaTHOil — 64 3B. Kakyto creneHs HOHM3AIMKU MOXHO MOJXYYUTh, 00Jy4ast HEOH
PEHTI€HOBCKMMH JIy4aMH, HAUMEHbIIIAsl ITTMHA BOJIHBI KOTOPBIX 25 HM?

3anaqa

B 1814 r. . ®paynrodep obHapyKuiI YeThIpe JUHUM MOTJIOIMIEHUST BOAOPOJa B BUIUMOIL
yactu cnektpa ConnHia. Hanbonpias 1yiMHa BONHBI B CIIEKTpe MOTIIONMIEHHUs Obuta 656 HM. Haliti
JUIMHBI BOJIH B CIIEKTPE MOIVIOLICHHS], COOTBETCTBYIOIINE OCTAIbHBIM JTMHHSM.

3agaua

Kakyro MUHUMaNIbHYIO CKOPOCTh JOJKHBI UIMETh JJIEKTPOHBL, YTOOBI y1apOM IIEPEBECTH aTOM
BOJIOPOJia U3 MIEPBOT0 IHEPIETUUECKOTO COCTOSHUS B NIATOE?
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3agaua

Onpenenuth MakCUMaldbHYIO CKOPOCTh (DPOTOZJIEKTPOHOB, BBIPHIBAEMBIX C IMOBEPXHOCTU
cepebpa:

1) ynbTpadroseTOBBIMH JIydaMu C ITUHON BOJHBI A1=0,155 MKM;

2) v - nyyamu ¢ JuiHHOK BoJHBI A2=0,01 A(anrcTpem)

3amava

DNEeKTPOH, HAYALHOW CKOPOCTBHIO KOTOPOTO MOXHO TMPEHEOpedb, MPOIISNT YCKOPSIOMIYIO
pasHocTh nmotenunuanoB U. Haittu mmny Bonmbl ae Bpoitns A s aByx ciaygaes: 1) Ui=b1 B; 2)
U2>=510 kB.

3amava

[Tpu Kakoit MUHUMAaJILHOW YHEPTUHU KBAHTOB MPOH30iaeT poTod(h(eKT Ha HIHHKOBOK
IJIacTUHE?

3anaqa

JlnunHoBonmHOBas (kpacHas) rpanuna (otodddexra nns meau 282 um. Haiitu paboty
BBIXO/1a 3JIEKTPOHOB U3 Melu (B 3B).

3agadua

VYron paccessHuss PEHTIC€HOBCKUX JIyde C JJIMHON BOJIHBI 5 mM paBeH 30°, a 3JIeKTPOHBI
OTIa4M JBIKYTCA moj yriiom 60° K HampaBlieHHIO Majgarommx aydeil. Haiitu: a) ummynbc
AIIEKTPOHOB OTJIA4M; 6) UMITYJIEC (JOTOHOB PACCESTHHBIX JTy4ei.

IIpakTnyeckoe 3ansaTue Ne 18

Tema 6.2 @u3uka aToMa 1 aTOMHOI0 s1Apa

IIpakTuueckoe 3ansaTue: N3yuenue ctpoeHus siipa aToMa u pelieHue 3a1a4 1o TeMe.

Henn 3anaTusa: M3yuuth Monenu CTpOEHMs sSApa aToMa M 3aKpelnuTh 3HAHUS Ha
IIPAKTUYECKOM PELIEHUH 3a/1a4 110 TEME.

3anava

KakoBbl mnpenmyiecTBa KOOanbTOBOW MYIIKM Iepea PEHTTEHOBCKOH YCTaHOBKOM mNpu
0OHapyXeHUHN BHYTPEHHUX /1€(EKTOB U31eTHil?

3agaua

Kakoii nsoron o6pasyercs u3 ypana 2°Ugy 1ByX f-paciaioB H OJHOTO o-pacma/a’?

3anaua

B pesynbTaTe Kakoro pajMOaKTUBHOTO pachaza HaTpuii 2’Naii mpespamaercs B Maremii
ZZMg 12?

3anava

AKTHBHOCTb paZlMOAKTUBHOTO 3JIEMEHTAa YMEHbIIWIACH B 4 pa3a 3a 8 cyrok. Haiitn nepuon
noJrypacmnaja.

3anaua

Brranciuth aedeKT Macchl U YHEPTHIO CBsA3M sAapa SLiv.

3agaua

Kakyro MUHHMajabHYIO SHEPrUIO JOKHA UMETh O-4acTHUIA JJI OCYIIECTBIIEHUS SACPHOU
peakuuu

"Liz+*Hep, —>19Bs +1ng
3agaua
Kakas sHeprust Bolaens€TCS IPU TEPMOSAECPHON PEaKIINK:
°Hj + 3H; —>*Hez +'no

3anaya

Ipu ob6myuennn yriaepoaa >Ce mpoTonamu obpasyercst uzoton yriaepoaa “Ce. Kakas mpu
9TOM BbIOpackiBaeTcst yactuia? Hamucate peakuuro.

3agaua

B pesynbTaTe TepMOsIEpHON peaKIMK COSUHEHUS IBYX MPOTOHOB 00paszyercs AEHTPOH U
HelTpuHo. Kakas eme nosisisercs yactuua? Hanucars peakuuto.
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3agaua

B ycranoBkax miis y-o0iydeHUs B CEJIbCKOM XO3SIIICTBE HCIIONB3YeTCS [-paMOaKTUBHbIN
u3oton nesus 'Csss. Hanucats peakuuio B-pacnana. HailTu MakcUMAlbHYIO 4acTOTY Y -U3Ty4eHus,
€CJIM HauOoJIbIIast SHEPTHsl Y -KBaHTOB paBHa 0,66 M»>B. BIYMCIUTh pENATUBUCTCKYIO CKOPOCTH [3-
qacTul, eciu ux sHeprus 1,18 MaB.

3amava

HaiiTi actory y -usznydeHusi, 00pa3yromerocs: Ipu TEPMOSICPHON peaKnu:

'H; + *H; —> “Hez + y,ecim a-yactuna npuodperaer >Hepruto 19, 7 MaB.

3anaqa

[Ipy aHHUTUISAIUY IEKTPOHA U MTO3UTPOHA 00Pa30BajIOCh /IBa OJIMHAKOBLIX Y-KBaHTa. HailTu
JUIMHY BOJIHBI, peHeOperasi KWHETUYECKOM SHepruel 4acTHIl 10 PeaKLnu.

IIpakTyeckoe 3ansaTue Ne 19

Tema 7.1 CTpoeHue COJIHEYHOI CHCTEMBI

IIpakTnyeckoe 3ansTue: M3yuenue coaHeqdHOli cucTeMbl U pellieHHe 32124 10 TeMe.

esan 3anaTus: M3ydnuts MOJEIN CTPOCHHS COJTHEYHOM CHCTEMBI U 3aKpPENUTh 3HAHUS HA
MIPaKTUYECKOM PEIICHUH 3a]1a4 110 TEME.

3amaua

[Tpunumast, uro Catyph obparniaercs Bokpyr ColHIIa 10 KpyroBoi opOuTe ¢ paanycoM OKOJIO
10 a.e., onpenenuTs BUIAUMYIO 3Be3AHYIO BenuuuHy CousiHIIa ¢ 0JHOTO M3 chyTHUKOB CaTypHa.
3Be3aHyto BeanunHy CosiHIa Y HAOMIOACHHUIX ¢ 3eMITH cYUTaTh paBHOW —26,7™.

3amaua

Ha xakom paccrosnuu ot 3emin Haxonutcs Mapc, Habmogaembiil B kBagpatype? OpOuTsl
3emun 1 Mapca cuuTaTh KpyroBeIMH. PellieHne nmosscHUTe pucyHKOM.

3agaua

ITon ytpo 14 aBrycra 2012 roja »HUTeIu pOCCUNUCKUX PETMOHOB K BOCTOKY OT o3epa baiikan
MOTJIM HabI0aaTh pelkoe siBlieHue — mokpeiTie Benepst JIyHoil. Bo ckonbko pa3 Jlyna Oputa sipue
Benepsl, ecii uX BUIMMBIE 3B€3/HbIe BeUUnHbI 06l —8™ 1 — 4™, cOOTBETCTBEHHO?

3agaua

Kakue actpoHOMUYECKHE SBJICHHS WLTIOCTPUPYIOT CXEMbI, TPUBEJACHHBIC HA PUCYHKAaX a U
0?

Puc. a Puc. 0

3anaya

Ha pucynke npusenena gororpadust mpoxoxaeHus BeHepsl Mo COTHEYHOMY IUCKY 6 HIOHS
2012 roma. 3Has, uro nuametp Benepsl cocrabiser 12100 kM, a ee paccTosHUE OT 3eMJIM B MOMEHT
cheMku ObuT0 0,289 acTpoHOMHYECKOU enuHUIlBI, omnpenenuTe auamerp CollHIIA B KHIOMETpax.
[TosicHuTE X011 CBOETO PEIICHUS.
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Puc. . ®ororpadus npoxoxaenus Benepst no qucky Connua

6 utons 2012 roaa

3anaua

Paccrostaue ot 3emnu 1o JlyHbl B Ommkaiimeil kK Heil TOUke CBOed OpOUTHI cocTaBiseT 363
TBIC.KM, a B HauOojee ynaneHHoi Touke 405 teic.kMm. Onpenenute TOpU3OHTAIBHBIN Mapauiakce
JIyHBI B 9THX MOJOKEHUSIX.

IpakTuyeckoe 3ansiTue Ne 20

Tema 7.2 DBosronus Beerennoii

IIpakTuyeckoe 3ansaTHe: M3yyeHue 0CHOBHBIX MOJI0KEHHI COBPEMEHHOI KOCMOJIOTUHI
U pellleHue 32/1a4 10 TeMe.

Henu 3ausTus: M3yuuTh OCHOBHBIC MOJOXKEHUS COBPEMEHHON KOCMOJIOTMH M 3aKPEMUTh
3HaHMS Ha IPAKTHYECKOM PELIeHUH 3a/1a4 110 TEME.

3anaqa

JlBe riaBHBIE 3Be3/bI co3Be3aus bimsnenos: — Kacrop (1,9™) u — IMomnyke (1,2™M). Kacrop
yiajeH oT Hac Ha 52 cBeTOBBIX roja, a Ilomnykc — Ha 34 Omnpenenute, uro sipue — Kacrop npu
HaOmofaeHnu u3 okpectHocter I[lomnmykca wmnm Tlommyke mpu HaOMIOACHUSX W3 OKPECTHOCTEH
Kacropa?

3agaua

HoBas 3Be3/1a B MOMEHT BCIIBIIIKH UMeJIa BUIUMYIO 3Be3aHYI0 Benmnuuny 3,2™. Berumcianre
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paccTosiHuE 710 Hee, €CIM U3BECTHO, YTO OOJIBIIMHCTBO HOBBIX 3BE3] ATOTO TUIIA UMEIOT a0COIOTHYIO
3BE3JIHYIO BeJHuKHy -8".

3anaga

Haiigute pasmepnl 3Be3libl AJIbTaup, €CIM €€ CBETUMOCTh paBHA JECSITH CBETHMOCTSIM
Comnnia, a remmeparypa gorocdepsr 8400K.

3amava

[Ipu n3ydyenun Macc 3Be€3/1 1 UX CBETUMOCTEHN YCTAaHOBJICHO, YTO ISl 3B€3/1, MPUHAITICKAIIUX
K TJaBHOW mocnenoBaresibHOCTH, B uHTEepBasie oT 0,5M Connna go 10M ConHua cBETUMOCTH
MPOTMOPIIMOHANILHA YETBEPTOM CTETIEHU e MacChl. [IpoBeauTe HEOOXOIUMBIC paCUCTHI M YKAXKHUTE HA
JuarpaMMe MECTOHaXO0X/IeHUE 3BE3/I.

3anaqa

KaxoBa cpenHss MIOTHOCTh KPAaCHOT'O CBEpXIHraHTa, eciu ero auamerp B 300 pa3 Gosbiie
COJTHEYHOTO, a Macca B 30 pa3 Oounbie, yem macca Conama?

3anaua

VY 3Be3nbl AnbTaup roanuHbii napaiake pased 0,198, coocrBennoe npmwkenue 0,658 u
Jay4yeBasi CKOpocThb —26,3 km/c. Ompenenure TaHTEHIMAIBHYIO M MPOCTPAHCTBEHHYIO CKOPOCTH
3BE3/IBI.

3anaua

Omnpenenure Maccy bosbmiol razonbuieBoil TymMaHHOCTH B OpHOHE, €cClid €€ BUIUMbIE
pa3Mephl COCTABIISIIOT 0KOJIO 1°, a paccrosiHue 1o Hee 4001K , a INIOTHOCTH Ta30MbLIeBOM cpenbl 10
19 g/

3anaua

ITnaneTapHast TYMaHHOCTb B cO3Be3uu JIuphl MMeeT yrinoBoil auamerp 83" u Haxomures ot
Hac Ha pacctossHuM B 660nK. KakoBbl ee TuHElHbIE pa3Mepbl B aCTPOHOMHUYECKUX €IMHULIAX ?

3anava

lanakTuKa yfaiseTcs oT Hac co cKopocThio 6000KM/C M MMeeT BHAMMBIN yrioBoii pasmep 2.
Ornpenenurte pacCTOsIHUE 10 TAIAKTUKY U €€ JTMHEHHBIE pa3MephI.

3anaua

Benuuuna, obparHas noctosiHHONM Xa00ja, JaeT MPUMEPHYIO OLEHKY BPEMEHH, KOTOpOe
MPOIIJIO ¢ MOMEHTa Havaina pacmupenus Beenennoil. [loacunraiite 310 Bpemsi.
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