MUHUCTEPCTBO HAYKH U BbICHIEIO OBPA3OBAHWA POCCUMCKOM ®EJIEPALIMH
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YYPEAKJIEHHUE
BbICILIETO OBPA3BOBAHMWA

«CEBEPO-KABKA3CKASI TOCYTAPCTBEHHAS ARATEMUS,

;

«YTBEP')KIIAIO»

{ 10. Harophas

«,(‘» C4

PABOYAS INPOI'PAMMA JIMCHHUITJIMHBI

buojiornyeckast punka

YpoBens 00pa3zoBaTeIbHOMH NPOrpaMMbl CrlieHATHTET

CnennaasHocrs  36.05.01 BerepuHapus

Hanpasaennoctsb (mpoduas) Berepunapus

Mopma obyuenusi __0uHas (0YHO-3a04HAas)

Cpok ocsoenust OIN 5 net (5 et 6 Mecsuen) N

Hucruryr __ ArpapHblii

Kadenpa paspadorunk PIIJL OOiuentKeHepHbIC W €CTECTBEHHOHAYYHBIC JAMCIIHILTHHDI

Boeinyckawomas kadeapa BerepuHapHas MeJMLMHA

HavanbHUK
v4eOHO-METOAMYECKOr0 YITPaBICHUA ' Cemenosa JL.Y.

JIMpeKTop HHCTHTYTA ﬁ / Temukena [.P.

N 9
M.0.3aBemomero kadeapoit «BerepunapHas MEUIIHHA» e JlucoBuuenko B.A.

r. YUepkecck, 2025 r.



COJAEP)KXAHHUE

1. Ies1¥ OCBOCHUSI AUMCHMIITIMHBL. . ... ..outttitt ettt et ettt et eieeieeaeeneaes 4
2. MecTo IUCIUITIMHBI B CTPYKTYPE 00Pa30BATEITEHON MPOTPAMMBL.......cccvveeeeerreeennrreeeanenenns 4
3. [InanupyemMble pe3yJbTAThl 00YUYEeHHS MO TUCHUTIIMHE ........ouennenennnannnnn. 5
4. CTpyKTYpa U COACPIKAHUE JUCIIUATIIIIHBL. ..ec.vvvveeeesuereeeeessrreeeesssseeeensnseeeesssseeessssseessnnsseeens 6
4.1. OObeM JTUCUMIUTAHBI U BUIbI yqe6HofI pa6OTI>I .............................................................. 6
4.2. CoaepxaHue IUCIUIUIAHBI . s e 7
4.2.1. Pa3gensl (TeMbl) AUCHUIUIMHBI, BUIBI yqe6H01/1 NEeITEIbHOCTH U LpopMLI
0] = 101011 £ 7
Pl [S:4117 (012 131317 004 oo 7
4.2.3. JIaOOPATOPHBIN TIPAKTHKY M. ... .vveeeereeererreesureesssseeessseeessesessssesssssesssssesssssesssees 10
4.2.4. TIPAKTHUCCKHE BAHITHS . ... uvveeenereeennrreeeereeansueeesseeesnsseesnsseessnssessnssessnsseesssseesnnees 10
4.3. CamMoCTOSATETbHAS PAOOTA OOYTAFOIIICTOCS . ¢ vvvvreenerreeeanereeeeanrreeessreeeensseeeessseeennssenes 13
5. llepeyeHb yueOHO-METOAMUYECKOT0 O0ecnieYeHUs JI1 CAMOCTOSITEIbHOM
Pa0dOTHI 00YHAKOIIMXCSH MO THCHMIIIIHHE. ......cccuuvereeeerrreeesrerreeeessseeeeannseeesessseeessnssseens 13
6. OOPAZOBATEITBHBIC TEXHOIIOTH . ...ccuuvreenrreeeereeennseeesureesnsseesssseeesssessssseessssessssseesnsseesnnnes 15
7. YuebHo-MeToJYecKoe u MH(POPMAIIMOHHOE o0ecrieueHre JAUCHUIUINHBL...16
7.1. IlepedueHb OCHOBHOM U JIOTIOTHUTEIBHON YUEOHON JTUTEPATYPBL.....evvveeeeeneerreeeennnennenn 16
7.2. Ilepedenpb pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHHUKAIIHOHHOM CEeTH
TR 0 1<) 02 (1 o OSSR 17
7.3. THGOOPMAITHOHHBIC TEXHOOTHH L. ... vveeevreessrreesereeessseesnsseessseessssessseeessesessseessssessnseees 17
8. MarepuaibHO-TEXHUYECKOE 00ECTICUEHNE AUCLIUTUIHMHBL. ....ccnvveeniieenireenireeeaieeenieeenieeenaeees 17
8.1. TpeboBaHus k ayTUTOpUsM (TIOMEIIIEHHSIM, MECTaM) JIIsl IIPOBEICHUS 3aHATHI 17
8.2. TpeboBaHus K 000PYIOBAaHHIO PAOOYMX MECT MPENOaBaTeNsl U 00yJaIOIIIXCS 18
8.3. TpeGoBaHus K CHICTIMATM3UPOBAHHOMY OOOPYIOBAHUIO. ......eeeeevrreeernrrreeesrreeeassseaeanes 18
9. OcoOeHHOCTH peau3aliy JUCIUILTNHBI [ MHBAJIUJIOB U JIUI] C OTPaHUYECHHBIMHU
BO3MOMKHOCTSIMHE 3IIOPOBDBSL. .....veeutteeeuiteesiteesniteestteesteeesseeesaseeesaseeessseeennseesssbeesasseesanseesns 19
Ipuiioxkenne 1. @OHT OLEHOYHBIX CPEICTB.........ceeeieriiuiireeeraiiiireeeeeanneereeeeesannereeessnnnneees 20
IIpniaoxenne 2. AHHOTANMA PA0OYCH MPOTPAMMBL.......c.eeeruiiriieniieniieeieeereeneeeneeenanes 45
PenieH31sl HA PAOOUYIO TPOTPAMMY........ooeieriiieeeureeeaireeannsreeaereeesseesesseeesssseeessssesensseesnns 46

JIucT nepeyTBepikieHUs padoyeii MPOrPaMMBbl JHCHHIITHHBL. ...........ccoeerenreererenrennen. 47



1. HEJIX OCBOEHUA JUCIIUITJIMHBI

Henbp ocBoenust aucuumiuHel «buonorndeckas ¢usnka» coctouT B (opMupoBaHHE
NpEe/ICTaBICHUH, MOHATHH, 3HAHUH O (YHAAMEHTAIBHBIX 3aKOHAX KJIACCHYECKOH U
COBpeMEHHOW (u3uku M OMO(U3MKM W HABBIKOB NPUMEHEHHS B MPOodecCHOHATBLHON
NEATeNLHOCTH, (PU3NYECKUX METOJIOB U3MEPEHHI U UCCIIEeJOBAHHH.

HpI/I OTOM 3aJavaMM JUCLHHMIIIINHBI ABJIAIOTCA:
¢ MH3YUYCHHUC 3aKOHOB MCXaHHUKHU, TCPMOAWHAMHKHU, DIJICKTPOMATIHCTU3MaA, OITHUKU U
aTOMHOM (bHSI/IKI/I B IIPUMCHCHUHU HUX K OHOJOrHYECKUM O6’LCKTaM,
® OBJIaACHHC MCTOAaAMU J'Ia60paTOpHBIX I/ICCJIe,Z[OBaHI/Iﬁ;
L4 BBIpa60TKa YMCHI/II>'I 10 IPUMCHCHHUIO 3aKOHOB (I)I/IBI/IKI/I B BeTepHHapHOﬁ MCIUIHE.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE
OBPA3OBATEJbHOM ITPOTPAMMBI

2.1. JqucuumumHa «buonornueckas gusmnka» OTHOCUTCA K o0s3aTenbHOM yactu bioka 1
Jucuunnuael (MOIYJIN) UMEET TECHYIO CBSI3b C IPYTUMH JTUCIUILUIMHAMHU.

2.2. B rabnuue mnpuBeleHbl MPEIIIECTBYIOUIME U  TMOCIEAYIOMHE JAUCHMILIUHBL,
HarpaBJIeHHble Ha (OPMHPOBAHME KOMIETEHIMH IMCLUUIUIMHBI B COOTBETCTBUU C MaTpHIEH
komnereHumii OI1.

IpenmecTByOmne U NOCJaexyONIHE TUCHATIIAHBI,
HAINPaBJeHHbIEe HA (POPMHUPOBAHUE KOMIIETCHIH I

Ne
o/ IIpenmecTByommne THCHUILIMHBI Mocienyomme TUCHUIIMHBI
1. Onupaercs Ha 3HaHUs, be30macHoCTh JKU3HEIEeATCIbHOCTH,
chopMUPOBaHHEIE mucrurinHaMy [IpoekTrpoBaHue U OIIEHKa MPEANPUATHI
MPEABIIYIIETO YPOBHS AIIK;

BerepunapHas canurtapus;

Berepunapnas paanoOuosiorus;

I'uruena >KMBOTHBIX;

®usnotepanud. KnuHnyeckas 1MarHOCTHKA;
BHyTpeHHHE He3apa3HbIe 00JIE3HHU JKMBOTHBIX




3. IJIAHUPYEMBIE PE3YJIbTATbI OBYUEHUSA

[Tnanupyemble  pe3ynbTaThl  OCBOEHHMsS oOpaszoBarenbHOW mporpammbl  (OIT)  —
KOMIIETEHIIMM OOYy4aroIuXcsl OMNpeAesstoTcs TpeOOBaHUSAMHM CTaHAapTa MO CHELUATbHOCTH
36.05.01 Berepunapust u GopMHPYIOTCS B COOTBETCTBHH ¢ MaTpullel kommnereHnuid OI1

Ne Homep/ HaunmeHnoBanme B pe3yabTare u3y4yeHusi AMCUUNIMHBI

n/ HHJIEKC KOMIIEeTCHIIHUHU o0yuyarumecs 10/LKHbI:

n KOMIIeTeHIIH (MJ1M ee 4aCTH)

"
1 2 3 4

2. | OIIK-1 CniocoGen ompenensats | OIIK-1.3. Cobupaer u aHanM3upyer
OMOJIOTUYECKHI CTAaTyC W | aHAMHECTHYECKHE JTAaHHBIC npu
HOPMAaTHBHBIE o0cre10BaHUH JKUBOTHBIX;
KIIMHUYECKHUE OIIK-1.3. Usmepser ¢buznyeckue
MOKa3aTeIN OPraHoB U napaMeTpsl M OIICHMBAeT (U3UYECKUE

CHCTEM CBOMCTBA OHMOJIOTHYECKUX OOBEKTOB C

OpraHu3Ma >KUBOTHBIX MTOMOIIBIO MEXaHUYECKHX,

AIIEKTPUUYECKUX M ONTUYECKUX METOJIOB;
OIIK-1.3. Mcnonb3yer U3MEPUTENIBHBIE
pUOOPBI, BEIUUCIUTEIFHBIE CPEICTBA H
METO/bl ~ CTAaTUCTUYECKOW  00paboTKu

pe3yJIbTaTOoB, OCHOBBI TEXHUKHU
Oe3omacHoOCTH npu pabore c
anrapaTypomu.




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI

4.1. OFBEM JINCHUILIMHBI U BUJIbl YYEBHOM PABOTHI
Ounas ¢gopma 00yueHust

Cemectp
Buj yueoHoii padoThbI Bcero yacos Ne 3
4yacoB
1 2 3
AyauTopHAasi KOHTaAKTHasi padora (Bcero) 54 54
B Tom unce:
Jlexuuu (JI) 18 18
[Ipaktunueckue 3ansatus (I113), Cemunapst (C) 36 36
JIaGopartopusie pabotsl (JIP) - -
BHeayauTopHasi KOHTaKTHas padora, 6 mom 2 2
yucine:
VHAUBUAYATbHBIE U TPYIOBBIC KOHCYIbTAIH 2 2
CamocTrosiTesbHasi padora odyuawierocs (CPO) 52 52
(Bcero)
PaGora ¢ nexnusmu 16 16
PaboTa ¢ KHMKHBIMH HCTOYHHKAMHU 16 16
PaGora ¢ 31eKTpOHHBIMH HCTOYHUKAMHU 12 12
[ToaroroBka Kk TECTUPOBAHUIO 6 6
[ToaroroBka k npomexxyrounoMy koHTposto (I1TIK) 2 2
IIpome:xxkyTounas sk3amMeH (D) 2 (36) 32 (36)
aTTecTalusl B TOM 4HCJIe:
[Ipuem 3k3., yac. 0,5 0,5
KoncynbTanus, yac. 2 2
CPO, yac. 33,5 33,5
HUTOI'O: Odmas JacoB 144 144
TPYAOEMKOCTH 3a4. el 4 4




OcHo-3a04Has (popma o0ydeHust

Cemectp
Bua yue6Hoii paboThi Bcero yacos Ne 3
4acoB
1 2 3

AyIuTOpHasi KOHTAKTHAas padoTta (Bcero) 36 36
B ToMm uncie:
Jlexumu (JI) 18 18
[Ipaktrueckue 3auatus (I113), Cemunaps (C) 18 18
JlaGoparopubie paboTsl (JIP)
BHeaynuTopHasi KOHTaKTHas padora, 6 mom 2 2
uycre:
WHAVNBUIYATBHBIC ¥ TPYIITIOBBIC KOHCYJIBTAIIH 2 2
CamocrosiTesibHas padora odyuarmierocs (CPO) 79 79
(Bcero)
Pabota ¢ nexiusiMu 20 40
Pabota ¢ KHMKHBIMU UCTOUHUKAMU 19 40
Pabota ¢ 31eKTpOHHBIMH UCTOUYHUKAMU 10 26
[ToaroToBka K TECTUPOBAHUIO 10 8
[Toarororka k mpomexyrounomy koHtpostro (ITT1K) 10 6
Pabota c anexkTpoHHBIM TOPT(OIHO 10 4
IIpome:xxyTounas sK3ameH () 227 2 (27)
aTrecTanus B TOM YHCJIe:

[Tpuem 5k3., yac. 0,5 0,5

Koncynbranus, yac. 2 2

CPO, uac. 24,5 24,5
HUTOI'O: O6mas | yacos 144 144
TPYAOEMKOCTD 3a4. eI 4 4




4.2. COAEP KAHUE JUCIIUITJINHBI

4.2.1. Pa3nennl (TeMbl) IUCHHUILINHBI, BUABI Y4e0HOI JeTeJIbHOCTH U GopMbI
KOHTPOoJis1 O4Has popma o0yueHust

Buabl yueOHoit
e TeIbHOCTH, BKJIYas
Ne CaMOCTOSITEIbHYIO
HaumenoBaHue pa3aesna DopMbI TEKYLLIET0
n/ P —— pa6oTty odyuyaronuxcs KOHT _
I (B 4acax) PoJisi yCcTieB-TH
a | ap | m | ceo | *
1 3 4 5 6 7 8 9

Cemectp 3

I. | Kunematuka u pauHamuka | 8 16 14 38 | YcrHslii onpoc,
MaTepHaIbHON TOYKH, 3alIUTa KOHTPOJIbHBIX
TBEpPJOTO TeNla U CIUIOIIHOM paboT TecTUpOBaHUE
cpelbl

2. | MonekynspHas ¢pusuka, 4 8 12 24 | YcrHblii onpoc,
paBHOBECHAS U 3aIuTa KOHTPOJIBHBIX
HEpaBHOBECHAs paboT TecTupoBaHuE
TEpMOIMHAMHKA

3. | [lonsATHA U 3aKOHBI 4 8 12 24 | YcTHBIi ompoc,
3JIeKTpOMarHeTu3mMa 3aIuTa KOHTPOJIBHBIX

pabot

4. | IloHAaTHs M 3aKOHBI ONTHKHU. | 2 4 14 20 | YcrHsli onpoc,
3aKoHbI TEIIOBOTO 3aIUTa KOHTPOJIbHBIX
U3TyYeHUS] ¥ KBaHTOBBHIE pabot
CBOMCTBA CBETA.

5. BHeayauropHas KOHTaKTHas 2 NupuBunyansHble U
pabota IpyMIOBbIE

KOHCYJIbTallu1

6. | IIpomexxyTouHas 36 | ’K3aMeH
aTTecTalus
UTOIrOo 18 36 52 144




OuHo-3204Hast popMa 00yUeHust

Buabl y4eOHoi1 1eATEIbHOCTH,
BKJIIOYAsl CAMOCTOSITEJIbHYI0
Ne HaunmenoBanue pasaena padoTy o0y4aromuxcs PopMEI TeKyIero
KOHTPOJIA yCIIeB-
/i AMCHMILUTHHBI (B yacax) ™
J |JP | I3 | CPO | Bcero
1 3 4 5 6 7 8 9
Cemectp 3
1. | Kunematnka wu pauHamuka | 8 8 30 46 | YcrHbli onpoc,
MaTepUaIbHOU TOYKH, 3aIuTa
TBEPJIOTO TeJa M CIUIOLIHOMN KOHTPOJIBHBIX
cpensl pabot
TECTUPOBAHUE
2. MornexymsipHas Gpusmka, 10 10 49 69 | YcrHslii onpoc,
paBHOBECHAs U 3amuTa
HEpaBHOBECHAs KOHTPOJIBbHBIX
TEPMONHAMHKA. pabot
[loHsTHA U 3aKOHBI TECTUPOBAHUE
ANIEKTPOMAarHeTu3Ma.
[loHsATHA M 3aKOHBI ONTHUKHU.
3aKoHBI TEIJTOBOTO
U3ITy4YE€HUsT U  KBAHTOBbIE
CBOICTBA CBETA.
3. BreayauTopHas KOHTakTHas 2 NunuBunyansHble
pabota Y TPYITIOBBIC
KOHCYJIbTalluu
4. [IpoMesxyTouHast arTecTanus 27 JK3aMEH
UTOoro 18 18 79 144
4.2.2. JIeKIINOHHBIH KypC
Ne | HaumeHOBaHue HaumeHnoBanue Conep:xanue JeKINU Bcero
n/ pasneia TeMbl JIEKIMHU 4acoB
n AUCHUTITHHBI O| 0
D | 3
O | @
0)
1 2 3 4 5 6
Cemectp 3
1. | KunemaTtuka u 1. KunemaTtuka u OCHOBHBIE TOHATHUS] KHHEMATUKU: 2 2
JTUHAMUKA JIMHAMUKA KOOPJIMHATHI, CKOPOCTh, YCKOPEHHUE.
MaTepuaIbHON MaTepuaIbHON Bubl n1BukeHuid: IpsiMOJIMHEHHOE,




TOYKH,
TBEPJAOIO Tea U
CILIOIIHOM
cpenbl

TOYKH

KpPUBOJMHENHOE, pPABHOMEPHOE,
HEpaBHOMEPHOE, PaBHOYCKOPEHHOE.
3akonsl HetoToHa. IHEpunanbHbie
cucreMbl orcyera. CBs3b
JTHMHAMHYECKOT0 U
KHHEMATHYECKOT'O OITMCAHHS.
Knaccudwukanus cu.

PaGora, MoitHOCTB, 3HEprUs. 3aKOH
COXpAaHEHUs YHEPTUU

2 .Mexannyeckue
KOJIeOaHUS U BOJIHBL

OO6iee moHATHE O KOJIeOaTETHHOM
IBUKEeHUH. [ 'apMoHMYecKue
KoJiebanus. JlmHaMuKa cBOOOTHBIX
TapMOHHYECKHUX KOJIeOaHH.
3aryxaromye KojaeoaHus.
BrinyxneHHbIe KoeOaHus U
pe3oHaHc. BosiHbI B yripyTroii cpene.
BonHoBoe ypaBHEHHE U €r0
peuienus. [1nockue BOJHBI U X
XapaKTePUCTHKU. DHEPreTHUECKUE
XapPaKTEPUCTHUKU BOJIH.

3.YpTpasByK.
Oxopnoruieporpadus

3BYKOBBIC BOJHBI. YacTOTHBIE
IpeIeITbl 3BYKOBBIX BOJIH.

VY IIbTpa3ByKOBbIC BOJHBI U HX
YaCTOTHBIN JUANa30H.
Wntepdepentyst u audpaxius
3BYKOBBIX H yJIbTPa3BYKOBBIX BOJIH.
Oco0eHHOCTH pacpOCTpaHEeHUS
yJIbTpa3ByKa B HEOJHOPOIHOM
cpene. Dddexr Jomnepa u ero
TEXHUYCCKHUE TIPUMEHCHUSI.
Oxomnoruieporpadusi.

4.OCHOBBI
TAAPOJUHAMUKY U
reMOINHAMUKHA

I'mapocratuka u ee OCHOBHBIE
IMOHATHS U 3aKOHBI. 3aKOH
COXpAHEHHUS MacChl B MEXaHHUKE
CIUIOIIHOM Cpefibl. 3aKOH
COXpAaHEHUS SHEPTUHU B B
TUAPOJMHAMUKE. Y PaBHEHUE
bepnynnu. [IposiBiieHre 3aKOHOB
TUAPOANHAMUKH B OPTraHU3ME —
TreMOJMHAMHUKA.

MounekyspHas
¢dusuka,
paBHOBECHas U
HEpaBHOBECHAs
TEPMOJMHAMHKA

5.MounekynspHas
busuka u
paBHOBECHAS
TEPMOTTHAMHKA

OCHOBHBIE ITOHSITHSA
MOJICKYJIApHOM (DU3HKHU U €€
OIIBITHBIC 3aKOHEL.

VYpasuenue Knanelipona-
MenzaeneeBa 11 HACAITbLHBIX
razoB. MoJIeKyJIsIpHO-
KMHETUYECKUH BBIBOJI YPaBHEHUS
COCTOSIHUS U€aJIbHOIO rasa.

1-i1 3aKOH TEPMOJIMHAMUKH.




Terutoemkocts. Pabora B
TEPMOJUHAMUKE. AMa0aTHUECKUI
nporecc. Pabora npu

n3orpouneccax.

VYpaBHenue aguadatel. [{ukn
Kapno u ero KII/I. 2-e nauano u
€ro paznu4yHbie GOPMYIUPOBKH.
Teopema Kapro. AGcomoTHast
TeMIIeparypa.

6. HepaBHoBecHas
TEPMOTTHAMHUKA

[TonsiTHe 0 JIOKaTbHOM PaBHOBECUU
1 00001IIEHIE 3aKOHOB
PaBHOBECHOW TEPMOJIUHAMMUKHU.
Jlunelinasg TepMoIMHAMMKA
Omnzarepa. CocTostHUS JaJIEKUE OT
PaBHOBECHSI U 3aKOHBI HEJIMHEUHON
HEPaBHOBECHON TEPMOJUHAMUKH.
Paznuunbie GopMyTUpOBKU 3aKOHOB
HEPaBHOBECHON TEPMOJMHAMUKHU U
CBsA3b MeXy HUMH. OCHOBHBIE
HaIpaBJICHUS TPUIIOKEHUS 3aKOHOB
HEpPaBHOBECHON TEPMOJMHAMUKH K
OTHMCAHUIO TUHAMUKH SKUBBIX
OpraHU3MOB.

ITonsTus n
3aKOHBI
AJIEKTPOMArHeT
n3Ma

7. DneKTpocTaTHKa.
DNEeKTPUUECKHUIA
MTOTEHITHAT B
OMOJIOTMYECKHUX
CUCTEMaXx.

DNEeKTPUYECKUMA 3akoH
COXpaHEHUsI 3apsia.
B3aumoneiictBue 3apsaoB. 3aKoH
Kynona. HampsokeHHOCTh.  3aKOH
l'aycca. Pabora »mekTpuueckoro
noJ1s ¥ noreHuan. CUiaoBble JTMHUU

3apsiz.

u AKBUTIOTECHIAIILHBIC
MOBEPXHOCTH. [Mpunumn
CYIEpIIO3ULUH.

MeMOpaHHBIM TOTCHIMA TTOKOS.

TToreniman JIEUCTBUAL.
Pacnpoctpanenue OOTEHIIAIa
JIEUCTBUA.

8. TlocTosSHHBIN W
MIEPEMEHHBIN
ANEKTPUUYECKHI TOK.
Bozneiicteue
AIIEKTPHUECKOTO
TOKa Ha OPTraHU3M.

Onektpuyeckuit Tok. IlnoTHOCTB
AJIEKTPUYECKOTO TOKa. 3akoH Oma
JUIsl IPOBOAHUKOB. 3akoH Oma s
3aMKHYTOM Lienu. DIeKTpUYECKUi

TOK B 3IEKTPOIUTAX n
OHOJIOTUYECKHUX TKaHsIX.
lanpBanuzanusa.  JlekapCTBEHHBIN
anexkTpodopes.

[lepemeHHBIN TOK, €r0 4acTOTHBIE,
JMHAMUYECKHUE M DHEPreTHYECKUE
XapaKTEPUCTUKH. KoMmmiexkcuoe
CONPOTUBJICHHE DBJIEMEHTOB MU

10



NEPEMCHHOTO TOKaA.

buoguznueckue OCHOBBI
peorpaduu
4. | Iousrus u | 9.91meMeHThI OCHOBHBIE TIOHATHSI ¥  3aKOHEBI

3aKOHBI OIITHKH.
3aKoHBI

FEOMETPUYECKOU U
BOJIHOBOM

OIITUKH.

reoMeTpuyecKor onTuku. [IpuHuumn
depma. LlenTpupoBaHHbIE

TCIIJIOBOT'O
W3ITyYeHUS n
KBAaHTOBBIC
CBOICTBA CBETA.

buodusuka 3penus.

ONTUYECKUE CUCTEMBI W TIpaBHIIA
MOCTPOCHHUSI H300paKEHUI B HUX.
BousiHOBBIE CBOICTBA CBETa.
WNurepdepentua. OmpiTr  HOHTA.
Hekortopeie uHTEp(hEepeHIIMOHHBIC
cXeMbl U ycTpoicTBa. Judpaxius.
3oupl  Dpenens. Judpakunonnas
pemerka. ['ya3 kak onTuyeckas
cuctema. buodusuka 3peHus.

HNUTOI'O yacoB B cemecTpe:

18 | 18

4.2.3. JIaGopaTopHbIil NPAKTHKYM He IPeIyCMOTpeH

4.2.4. lIpakTHYecKHe 3aHATHUS

Ne | HaummeHoBaHMe HaumeHnoBanue Conep:xanue Bcero yacos
n/ pa3nena NMPaKTHYeCKOro NPAKTHYECKOr0 3aHATHS
n AUCHHUIIHHBI 3aHATHS 0®0 | 03
@0
1 2 3 4 5 6
Cemectp 3
1. | Kunematuka u 1.Kunemaruka PaBHOMEpHOE u 2 10
JTUHAMUKA PaBHOYCKOPEHHOE
MaTepuaIbHON JIBIDKEHHE TI0  TPSMOil.
TOYKH, TBEPAOTO JBrxenue 1o
TeJa U CIUIOIIHOM OKPY>KHOCTH.
cpelbl 2. Jlunamuka 3akonsl HproroHa. 3akoH 2
['yka. 3akoH BCEMHPHOIO
TATOTEHUSI. Pabora.
OHeprus. MoIHOCTb.
3. Mexannyeckue CBoOonHBIE  KOJIEOAHMS. 2
KoJIeOaHUs 3aryxatomue KoseOaHusl.
BoiHy K IeHHbIE KOJIeOaHUsI
4 MexaHuueckue [Inockue BosHbl. CTosiune 2
BOJIHBI. BOJIHBI. DHEPTUS BOJIHBI U
€€ UMITYJIbC
5.3ByKk 1 | 3aKOHBI TEOMETPUYECKON U 2
yIJIbTpPa3BYK. BOJIHOBOM  ONTUKU  JJIS
3ByKa M  YyJIbTpa3ByKa.
DHepreTuyecKue
1 H(OpMaIMOHHBIC
XapaKTEPUCTUKU
BOJIH U 3BYKa.
OHeprus U UMILYJIbC
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yinbTpasByka. ['eHeparus

VIIBTPa3ByKa 51
€ro MCII0JIb30BaHue
JUISt
JIMarHOCTHKHU
HEOJAHOPOJAHOCTEN
B OpTaHH3ME.
6.9¢ddext Homnepa. | [Ipupona s dexra
Oxoporueporpadust | Jomnepa u ero
. MPOSIBIICHUS B Pa3IMYHBIX
OCHOBEI JIBIDKCHUS

BapHaHTax

THAPOJIMHAMUKA |
reMOINHAMUKHA

UCTOYHUKA U TpPUEMHUKA
3BYKA. [TpuHmn
axonorieporpagun u ero
peanuzauusg. 3agayd  Ha

OLICHKH rapameTpoB
YCTpPOMCTBA.
7.PaBHOBeCHE 3aKOHBI [Tackains u
XKUJKOCTEN U razoB | Apxumena. [TpyuHLMn
— 3aKOHBI | IEUCTBUSL ~ THUIpaBINYEC-
TUAPOCTATUKU U €€ | KOTro JIOMKpATa.
OCHOBHbIE MOHATHS. | CTaMOHAPHOE  TEYEHHUE
KUJIKOCTH u 3aKO0H
HEpa3pbIBHOCTH CTPYH.
YpaBHenue bepnyuin.
8. 'eMmoanHamMuKa. JBmxeHue BSA3KOH
KUJKOCTH. 3aKoH
[Tyazeitns. BsizkocTh
KpPOBH. OcHOBHBIE
napameTpbl  TUPKYJISILUA
KpOBH. JaBnenue u
CKOPOCTh T€UEHHUS KPOBHU B
Ppa3HbIX oTJIenax
KPOBEHOCHOU CHCTEMBI
MonekynsipHast 9.3akoHbI VYpaBHeHue COCTOSIHUSI
dusuka, WJEaNbHOIO ra3a U | UAEaIbHOTO rasa B
paBHOBECHas U OCHOBHBIE Pa3TUYHBIX dopmax
HEPaBHOBECHAs MOJIEKYJISIPHO- 3anucu. 3akoH JlanbToHa,
TEPMOIMHAMHUKA KHHETUYECKHE 3akoH ABoraapo. Cas3b
MIPEICTaBICHMUS. TEMIIEpaTypbl W CpeaHel
KMHETHYECKOU SHEpruu
MOJIEKYJIBIL.
10. 3akoHBI [TapameTpsl  COCTOSIHMSL.
paBHOBECHOM Pabora B TepmMoanmHaMHUKE.
TEPMOJAUHAMUKHU IlepBoe Hayajo
TEPMOJIMHAMUKH. Huxn

Kapno u Teopema KapHho.
2-¢
Hayajio
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TEPMOJNHAMUKH.
DHTPOIIHSI.

IlepBb1it 3aKO0H
TEPMOJVHAMUKHA  JKHUBBIX
OpraHu3MOB

11.JIuneitnas

Cootnomennst  OHcarepa.

HEpaBHOBECHAs [TpuHIMD CUMMETPHUH
TEPMOIMHAMUKA. KUHETHYECKUX

KOO PHUIIMEHTOB.
12.Henunelinas IIpon3BOACTBO SHTPONHH B
HEpaBHOBECHAs OTKPBITOU CUCTEME.
TEPMOJIMHAMUKA. CranvoHapHOE COCTOSIHHE

OTKpBITOﬁ CHUCTCMBEI.

[TonsaTus u 3akoHbl | 13.9nekTpocTtatika | 3aKOH Kymnona.

AIIEKTPOMArHETH3M HanpskeHHOCTb.

a [TpuHIMIT ~ CYTIEPHIO3UIIIH.
Teopema l'aycca.

[lorennman. JIumomns.

14. DnexkTpuyeckuii

MemOpaHHBIi  MOTEHIIHAT

MOTEHIINAT B | TIOKOS.. Tlorenman

OMOJIOrHYECKUX neiicteus.  buodusndeckue

cHCcTEMax OCHOBBI IMOTEHIMAJIA
JeNCTBYS.

15. IlocTosHuBIN | 3aKOoH Owma.

ANEKTPUYECKUH TOK. | DNEKTpUYEeCKUii  TOK B
rasax, JKUJIKOCTIX H

TBEPIBIX TeJNaX. 3aKOHBI
NIEKTPOJIN3a U ATOMHU3M.
Oco0eHHOCTH TIPOXOXKICHUS
TOKa IO JKMBOMY OpraHU3MY
1 3¢ heKTsl 00paTUMOro u
HEoOpaTUMOro BIIMSHUSL

16.  IlepemeHHbI
NEKTPUUYECKUH TOK.

3aKOHBI TEPEMEHHOTO TOKA.
[Ipocreiimme 3agauu  Ha
Olpe/ieiecHHe  TOKOB B
LEMsAX IMEePEeMEHHOr0 TOKa
WA TapaMeTpoB LENU II0
M3BECTHBIM ToKaM. Peorpadust
U yCTpOWCTBa peorpadumu.

Ouenku TIapamMeTpoB
peorpaduyeckux
YCTPOMCTB.
[TonsiTus u 3akousl | 17. 3aKOHBl ~ OTPAKEHUS U
ONTUKH.  3aKoHbI | ['eomerpuueckas IIPEJIOMIICHUS.
TEIJIOBOTO ONTHKA. [Ipocreliue onTUYeCcKue
U3ITyYEHUs u npuOoOpbl W TMpaBWiIa
KBaHTOBbIE MOCTPOCHUS XOAa Jy4yeil u

CBOMCTBA CBETA.

u300pakeHnii B ITHX
npubdopax. I'maz  kak
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ONTUYECKUUN npudop.
Hucnepcus ceera.

18. Boanosag
KBAHTOBAs OIITHKA.

u

Wntepdepennust. OnbIT
FOwnra. Peanuzanus
UHTEePHEPEHITMOHHBIX
HKCIIEPUMEHTOB.
Korepentnocts.  Jlazepsl.
[lonsiTie o romorpadumu.
Hudpaxumonssie
HKCIIEPUMEHTHI U ux
cxeMbl.  JludpakunonHas
peuieTka. Ananuz
CIIEKTPOB. 3aKoHbI
TEIIOBOTO U3ITyUYEeHUS.
3aKOHBI ¢doroaddexra.
[ToHsTHE © KBaHTOBBIX
3aKOHOMEPHOCTSIX.

HUTOI'O yacoB B cemecTpe:

36

18
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4.3. CAMOCTOSATEJIBHASA PABOTA OBYUYAROIIIUXCA
Ounas ¢gopma 00yueHust

Ne HaunmeHnoBaHnue Ne Buae1 CPO Bcero
n/n pa3naesia (TeMbl) n/n 4acoB
JUCIUTLINHEI
1 3 4 5 6
Cemectp 3
1. Pasznen 1. Kunematuka 1.1. | Pabota ¢ nekuusaMu 4
1 IMHaMuKa 1.2. | PaboTa ¢ KHWKHBIMUA UCTOYHUKAMU 4
MaTepuaIbHON TOYKH, 13 | Pag 5
3. aboTa ¢ DJIIEKTPOHHLIMHA UCTOYHUKAMUA
TBEPJIOTO Teja U oTa € NCKTPO cTo
CIUTONIHOM Cpesibl 1.4. | IToaroToBKa K TECTUPOBAHUIO 4
2. Paznen 2. 2.1. | PaboTa ¢ nexuusMu 4
Moztekyisiprast Gpusuka, | 22 | PaGoTa ¢ KHMKHBIMH HCTOYHHKAMH 4
aBHOBECHAS U
3. a00Ta ¢ DIIEKTPOHHLIMU UCTOUYHUKAMHU
P 23. | a6 2
HEpaBHOBECHAS
TEPMOIMHAMUKA 2.5 [ToaroroBka K TECTUPOBAHUIO 2
3. | Pasnen 3. Ilonarus n 3.1. | Pabota c nexuusiMu 4
3aKOHBI 3.2. | PaGora ¢ KHUKHBIMH UCTOYHUKAMU 4
AJIEKTpOMarHeTu3Ma
3.3. | Pabota ¢ 351eKTpOHHBIMU UCTOYHUKAMH 4
Pasnen 4. Ilonsatus n 4.1 | PaboTta ¢ JeKIUsIMH 4
4. | 3aKOHBI ONTHKH. 3aKOHBI 4.2 Pabora ¢ KHMKHBIMUA UCTOYHUKAMU 4
TEIJIOBOTO U3ITyUYEHUS U
. 43 PaboTa ¢ 37eKTpOHHBIMH HCTOYHUKAMH 4
KBaHTOBBIE CBOMCTBA
CBETA. 44 [ToaroToBka K MpoOMEKyTOIYHOMY 2
koHTpouo (II1K)
HUTOI'O yacos 3a roxa: 52
OuHo-3204Hast popma 00yueHHs
Ne HaunmenoBanue Ne Buaer CPO Bcero
n/n pa3aeJia (TemMbl) n/n 4acoB
JTUCIUILIHHEI
1 3 4 5 6
Cemectp 3
3. Pasnen 1. Kunematuka u | 1.1. | PaGora c JeKusMu
ANHaAMHKa 1.2. | Pabora ¢ KHMKHBIMU UCTOYHUKAMU
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MaTepHaIbHON TOYKH, 1.3. | PaGora ¢ 351eKTpOHHBIMH UCTOYHUKAMH
TBEPJIOTO Tella U 4 o
CTUOMTHOR CpesTBI 4. OJITOTOBKA K TECTUPOBAHUIO
4. Pasnen 2. 2.1. | Pabora c JeKIusIMu 5
Mouekynsipras Gusuka, |22 | Pa6oTa ¢ KHMKHBIMU HCTOYHHKAMH 5
aBHOBECHAs U
p 2.3. | Pabora ¢ 351eKTpOHHBIMH UCTOYHUKAMH 5
HEpaBHOBECHasI
TEPMOJMHAMUKA 2.4 [ToaroroBka K TECTUPOBAHUIO S
3. | Pasgen 3. [lonstus n 3.1. | Pa6ora ¢ nekuusamu 5
3aKOHBI 3.2. | Pabora ¢ KHMXKHBIMHA UCTOYHUKAMH 5
3JIEKTpOMarHeTu3mMa
3.3. | Pabora c 31eKTpOHHBIMU UCTOYHUKAMU 5
Pasnen 4. I[lonarus n 4.1 | Pabora c nekuusaMu 5
4. | 3aKOHBI OTITHKH. 3aKOHBI 4.2 Pabora ¢ KHMKHBIMHA UCTOYHHKAMU 5
TETUIOBOTO M3TYUYCHHS U 43 | Pas 5
" 3. T KTPOHHBIMH UCTOYHHUKAMU
KBAHTOBBIE CBOMCTBA aboTa € 5JCKTPO cTo a
CBETA. 44. IToaroroBka K MpoOMeXyTOYHOMY 5
koHTposo (I1T1K)
4.5. | Pabora c 31eKTpOHHBIM NOPTHOIHO 4
HUTOI'O yacos 3a rox: 79

5. IEPEYEHH YYEBHO-METONYECKOTO OBECIIEYEHHUS JIUIS1
CAMOCTOSTEJBLHOM PABOTHI OB YUAIOIAXCA 11O
TACIHATIIAHE

5.1. Meroauyeckue YKa3aHUsl ISl MOATOTOBKH OOYYAIOIIUXCHA K JEKUMOHHBIM
3aHATHAM

OcHoBHbIMU (opMaMu OOyYEHHS JUCHMIUIMHBL SBISIOTCA JICKUUH, MNPAKTUYECKUE
3aHATHS, a TAK)KE CAaMOCTOsITeNIbHAs padoTa.

Ha nexmusx pexkomeHayeTcss AeSITEeIbHOCTh oOOydaromerocs B ¢opMe aKTUBHOTO
CIIyLIaHUs, T.€. MPEAIOoJaracTcss BO3MOXKHOCTh 3aJaBaTh BOIPOCHI HAa YTOYHEHUE NOHHMMAaHUS
TEMBl W PEKOMEHJYETCSl KOHCIEKTHPOBAHHE OCHOBHBIX IOJOXEHHM JieKuuu. OCHOBHas
JUJIAKTUYECKash LeNb JICKIUH — O00ecle4eHne OPHUEHTUPOBOYHON OCHOBBI Ul JasIbHEHIIero
YCBOEHHUS y4eOHOr0 MaTepHara.

B Xxosme NEKUMOHHBIX 3aHATUH HEOOXOJMMO BECTH KOHCHEKTHPOBAHUE Y4eOHOTO
matepuana. Obpaujath BHUMaHUE Ha KaTeropuu, (popMyIMpOBKU, PaCKphIBAIOIINE COJIEp)KaHUE
TEX WU UHBIX SIBJICHUH U IIPOLIECCOB, HAyYHBIE BBIBOJBI U IPAKTHUECKUE pekomMeHpanuu. [locie
JEKIUU HEOOXOAMMO J0paboTaTh CBOM KOHCIEKT JIEKLMH, Jejlasi B HEM COOTBETCTBYIOIIHE
3alUCH U3 JIMTEPaTyphl, PEKOMEHJOBAaHHOH NpenojaBaTeieM M IMpeayCMOTPEHHOH paboueit
MIpOrpaMMOH.

Crenuduueckoid 4epToil M3y4eHHs JAAHHOTO Kypca SBISIETCS TO, YTO IpuoOpeTeHue
YMEHHM W HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHCTEeMAaTUYECKOM TPEHHPOBKH, KOTOpPAs
OCYILIECTBJISIETCS. HAa MPAKTUYECKUX 3aHATUAX. KOHCynabTalMM IpoOBOAATCA C LENbIO OKA3aHUSA
HNOMOIIM O0YYaromMMcsl B U3y4YE€HUU yueOHOro Marepualia, MOJArOTOBKM UX K MPaKTHUYECKUM
3aHATUAM.

5.2. MeToanueckue yKazaHusl JJisl NMOATOTOBKHM OOY4YalOIIUXCHA K Ja0OPATOPHBIM
3aHATHAM

- He npedycmompeHbl
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5.3. Meroanueckue yKa3aHusi JJsi MOJATOTOBKH O0YYAIOIIMXCHA K NMPAKTHYECKHM
3aHATHAM

[ToaroToBKY K MPaKTUYECKOMY 3aHSATHIO KaXJbld OOyYaroniuiicss JOHKEH HadaTh C
O3HAKOMJICHHS C IUIAHOM TPAKTHYECKOTO 3aHSATHUS, KOTOPBIA OTpakaeT CoJep KaHue

17



IpeI0AKEHHON TeMbl. TIaTeIpHOE MPOIyMBIBAHNE U N3YYEHHUE BOIIPOCOB IJIaHA OCHOBBIBAETCS
Ha NpopaboTKe TEKyIero Marepuana, a 3aTeM H3y4deHHEe 00s3aTeIbHOM U JIOTOJIHUTEIbHON
JIUTEPATYPBL, PEKOMEHIOBAHHOM K JaHHOU TEME.

Ecnn nporpaMmMoi AMCUMIIIMHBI IIPEYCMOTPEHO BBIIIOJHEHUE MTPAKTUYECKOTO 3aaHMs,
TO €ro HEOOXOIMMO BBITIOJIIHUTH C YYETOM MPEATIOKESHHON HHCTPYKIMH (YCTHO WIIM TUCHBMEHHO).
Bce HOBbIe MOHATHSA MO H3ydyaeMOW TeMe HEOO0XOAMMO BBIYYHUTh HAW3yCTh U BHECTH B
rJIoccapuid, KOTOPBIH 1IeJIecoo0pa3Ho BECTH ¢ CaMOTr0 Havaja u3y4eHus Kypca. PesynbraT Takoi
paboThl JOJDKEH TMPOSBUTHCA B CIIOCOOHOCTH OOyYaromerocss CBOOOAHO OTBETHTh Ha
TEOPETUYECKHE BOIIPOCHI CEMUHApPA, €0 BHICTYIIJIEHUH M YYaCTUH B KOJUIEKTUBHOM 00CYKJIEHUU
BOIIPOCOB M3y4acMOW TEMBI, IIPABUIILHOM BBIIIOJHEHUH NPAKTUYECKUX 3a1aHUM.

5.4. Metoanueckue yKa3aHHA no CaMoOCTOSITeIbHOM padore
odyuyaomuxcss PaGora ¢ JuTepaTypHbIMH HCTOYHMKAMH W HHTEpPHET
pecypcamu

B mpomecce moOArOTOBKM K MPAaKTHYECKHUM 3aHATHAM, OOYYaIOUIMMCS HEOOXOIUMO
o0patuTh 0co00€ BHUMAaHME Ha CAMOCTOSITEIbHOE H3yYeHHE PEKOMEHIOBAaHHOW yueOHO-
METOIMYECKOH (a TaKkke HayYHOU U MOIYJISIPHOM) TUTEpaATYpBHl.

CamocrodrenbHas paboTa ¢ yueOHUKaMu, y4eOHBIMU TOCOOUSIMH, HAyYHOU, CIIPAaBOYHON
U TONYJISIPHOM JIUTEPATYypOM, MaTepHallaMHd [EPUOAUYECKHMX u3laHud u MHTepHera,
CTAaTUCTUUYECKUMH JAHHBIMU sIBIIsieTCsl HanOosee 3pGEKTUBHBIM METOJOM IOJIy4YEHHUs 3HaHUl,
MO3BOJIIET 3HAYMTENIbHO AKTHUBU3MPOBATH IPOLIECC OBJIAJEHUS MHPOpMALUEH, CIIOCOOCTBYET
Oonee rIyOOKOMY YCBOEHHMIO H3yyaeMoOro Matepuana, (opMHpyeT y OOydarolMXcs CBOE
OTHOIIIEHHE K KOHKPETHO! IpobiieMe.

bosee riry6okoMy pacKpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JONOJIHUTEIBHOM
JUTEPATYPOU, PEKOMEHIOBAHHOM IPENOJABATENIEM II0 KaXJAOW TeMe CEMHUHApPCKOrO WIH
IPAKTUYECKOTO 3aHATHS, YTO IO3BOJSAET CTYIEHTaM IPOSBUTh CBOK HMHIWBHIYAIBHOCTH B
paMKax BBICTYIUICHHs] HAa JAQHHBIX 3aHATUAX, BBIABUTH IIUPOKUM CIEKTP MHEHUH IO M3y4aeMoOu
npooiieme.

HpOME)KyTO'-IHaH aTTrecranmud

Ilo mroram 3 cemecTpa mpoBoAMTCsA 3K3aMeH. [Ipym NMOAroTOBKE K caade dK3aMeHa
PEKOMEHIyeTCsl I0Jb30BAThCS MaTepUAJIaMM NPAKTUYECKUX 3aHATUH W MaTepuajaMu,
U3yUYEHHBIMH B XOJI€ TEKYIIEH CaMOCTOATENbHON paboThI.

DK3aMeH NpPOBOJUTCA B YCTHOW WM NUCHbMEHHOW (popme, BKIIOYAET IMOATOTOBKY U
OTBeThl O0OydYaloIIerocss Ha TeopeTHYeckhe Bompochl. [lo WTOraM sK3amMeHa BBICTABISETCA
OLICHKA.

ITo uroram oOyueHHsI B cEMeCTpe K HK3aMEeHY JIOIyCKAaroTCs 00ydaroluecs, UMEIoIme
MOJIOKUTEIbHBIE PE3YJIBTATHI IO 3aLIUTE MPAKTUYECKUX PaloT.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'U

Ne Ne Bcero
N Oopa3oBare/ibHbIE
n/n | cemec Buabi yueOHoi padoThl 4acoB
TeXHOJIOTHH
Tpa
1 2 3 4
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3 Jlextms «Knnemaruka u | Jlekuug-npe3eHTanus 2

JTUHAMUKA MaTepUaIbLHOU
TOYKI

3 Jlexmus «Mexannueckue | Jlekuus-npe3eHTanus 2
Kosie0aHusi M BOJTHBD»

3 Jlexuus «YuprpassByk. | Jleknus-npeseHranus 2
Dxomomieporpadus»

3 Jlexuus «OcHoBbI | Jlekuus-npeseHranus 2
THJIPOAMHAMUKHU u
TeMOJIMHAMUKI

3 [TpakTuyeckoe 3aHATHE | pa300p KOHKPETHBIX CUTYaIHii 2
«CB0OOIHBIE KoJIe0aHuUs.
3aryxaroniue KoJIeOaHuSI.
BrinyxaeHHbIie KoJIeOaHUs»

3 [IpakTrueckoe 3aHATHE | pa300p KOHKPETHBIX CUTYaIHid 2

«[Imockme  BomHEBL.  Crosune
BOJIHBL. DHEpPrusi BOJHBI U €€
HMILYJIBC

3 [TpakTuyeckoe 3aHsATHE «3aKOHBI | pa300p KOHKPETHBIX CUTyaluit 2
TEOMETPUUECKON U
BOJIHOBOM ONTHKHU JUIS

3ByKa U
yJIbTpa3ByKa. JHEPreTUUECKHUE U
MH(pOPMAaILIMOHHbIE
XapaKTEpUCTUKU BOJH M 3BYKa.
OHeprus u HMITYJIBCY»
YJIBTPa3BYyKa.

7. YA EBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE
OBECIIEYEHME JUCIHUIIJIMHBI

7.1. IlepeyeHb OCHOBHOI U I0TIOJHUTEJIbHON y4eOHOM JIUTEPaTypbl

Ocnognasa numepamypa

1.

buodusuka n 6momarepuansl. Mexanuka [IIeKTpOHHBINA pecypc]: yueObHoe mocodue/ A.A.
HoBukoB [u ap.]. — OnekTpoH.TekcToBble NaHHbIE. — OMck: OMCKHI TOCYJ1apCTBEHHBIN
TexHuyeckul yHusepcurer, 2017. — 115 c¢. — 978-5-8149-2514-5. — Pexum nocrymna:
http://www.iprbookshop.ru/78425.html

Makcumog, I'.B. buodusuka Bo30yaumoii kiaeTku [DnekTpoHHbii pecype]/ I'.B. Makcumos.
— DJEeKTPOH.TEeKCTOBbIe AaHHble. — VbkeBck: PerymspHas u xaoTHueckas IWHAMMKa,
HNHctutyT KommprOTepHBIX HccaenoBanuii, 2016. — 208 c. — 978-5-4344-0372-6. —
Pexxum noctyna: http://www.iprbookshop.ru/69341.html

3aitnamena, ['. H. ®usuka : yuebHOe mocobue Juisi CTYJEHTOB HalpaBiIEHHUI MOJrOTOBKH:
36.03.02 «3Bootexuust», 35.03.07 «TexHomorusi NPOU3BOJACTBA U  NEepepabOTKU
cenbCKoXo3siicTBeHHONW mpoaykmuu» / I'. H. 3aiinameBa. — Kazanp : Kazanckas
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http://www.iprbookshop.ru/69341.html
http://www.iprbookshop.ru/78425.html

rocyJapCTBEHHAs aKkaJeMus BeTepuHapHoW Menuuuubl umeHu H.O. baymana, 2019. — 152
c. — Tekcr : anexTpoHHbIN // DnekTpoHHO-O0nbMoTeunas cuctema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/104855.html (mara o6pamenus: 13.01.2022).
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JonoiHUTeIbLHAS JUTEPATYpa
1. Pumsnamuenko, I'. F0. Maremarudeckue monenu B onodusuke u sxkonorun / I'. FO. Pusamuenko.

— Mocksa, MxeBck : MHCTUTYT KOMIBIOTEpPHBIX uccienoBanui, 2019. — 184 c. — ISBN
978-5-4344-0734-2. — TekcT: 3IeKTPOHHBIH // DneKkTpoHHO-OmOIMoTeuHas cuctema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/91957.html (mara obpamenus:
17.01.2022).

2. Pyown, A.b. buodusuka. Tom 1. Teopermueckas Ouoduzmka [DIEKTPOHHBIN pecypcl:
yueOHuk/ A.b. PyOuH. — DJEKTpOH.TEKCTOBBIE JaHHbie. — M.: MOCKOBCKUit

rocyapcTBEHHbINM yHUBepcuTeT nMeHu M.B. Jlomonocosa, 2004. — 448 ¢. — 5-211-06110-1.
— Pexxum nocryma: http://www.iprbookshop.ru/13075.html

3. Cadonona, JI.II. CoopHuK 3a1a4 1o 6nodusuke [ DIEKTPOHHBIN pecypc]: yueOHOe Tocodue mo
kypey «buodusukay/ JLII. CadonoBa, B.b. [lapammn. — DneKTpoH.TEKCTOBBIE JaHHbBIE. —
M.: MoCKOBCKUI TOCYIapCTBEHHBIM TEXHUUECKUI yHUBepcuTeT nMeHu H.O. baymana, 2011.
— 60 ¢. — 2227-8397. — Pexwum noctyna: http://www.iprbookshop.ru/31242 . html

7.2. llepeyenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOW ceTH « AHTEepHEeT»
http://window.edu.ru- ExuHOe 0KHO 10cTyna K 00pa3oBaTeibHBIM pecypcam;

http:// fcior.edu.ru - MenepaabHblii HeHTP HHGPOPMALMOHHO-00Pa30BATEJBLHBIX PECYPCOB;
http://elibrary.ru - Hay4nas snektponHas OnbauoTeka.

7.3 7.3. UnopmManmoHHbIe TEXHOJIOTH, JUIIEH3MOHHOE MPOrPaMMHOe oOecreuyeHue.

JInIieH3MOHHOE IPOrpaMMHOE 00ecreueHHe PeKBU3UTHI JTMILIEH3UI/ JOTOBOPOB

MS Office 2003, 2007, 2010, 2013 Caenenust 00 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739,
64468661, 64489816, 64537893, 64563149,
64990070, 65615073

JInnensus 6eccpounas

AnTtuupyc Dr.Web Desktop Security Suite JIn1IeH3NOHHBINA cepTUHUKAT
Cpok nevictBus: ¢ 24.12.2024 no 25.12.2025

KoncynperanT [Ltoc JloroBop Ne 272-186/C-25-01 ot 30.01.2025 1.

{udposoii 0Opa3zoBaTenbHbIN pecypc Ulnnensuonnslil forosop Ne 12873/2511 ot

[PR SMART 02.07.2025 r. Cpok aerictBust: ¢ 01.07.2025 r. no
30.06.2026 .

becmmataoe [10

Sumatra PDF, 7-Zip
JIM1eH3MOHHOE MTPOrpaMMHOE 0OecrieueHue

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJIMHBI

8.1. TpeOoBaHus K ayIMTOPUAM (MOMEIIEHUAM, MeCTaM) [IJIsl IPOBEACHUS 3aHATHI
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1. YueOHast ayIuTOpus JJIsl IPOBEICHHS 3aHATUI JICKITMOHHOTO THIIA!
Habop neMoHCTpaIrimoHHOTO 000pYyI0BaHUS U YICOHO-HATIISTHBIX ITOCOOUH, 00eCTIeUnBatOIITIX
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TEMaTUYECKHE WILTIOCTPALIUH:
[TpoekTop
Monutop
Cucremn.6m1.9xc. Cnenuanu3upoBaHHasi MeOelb:
Cron npenogaBatens — 1 mirt.
Cryn Msrkuid — 1 mr
Cron yuennueckuid — 30 mmr
Crtyn yyennuyeckuit — 60 mr..
2.YyeOHass ayauTopusi AJsl TNPOBeJeHHMS 3aHATHH CEMHMHAPCKOr0 THIIA, KYpPCOBOIo
NPOEeKTUPOBAHUS (BBINMOJHEHUSI KYPCOBBIX pPadoT), IPyNnmoBbIX H HHIAMBUAYAJIbHBIX
KOHCYJIbTALM, TEKYLIero KOHTPOJISI H IIPOMEKYTOYHOM aTTecTaluu.
CrneunanusupoBaHHasi MeOeb:
Cron yuenuueckuit — 20 mr.
Cron npenogaBarens ¢ kKadeapoit - 1 mir.
Crout mox ipuOOpkI — 6 TIT.
[lIxad BCTpOCHHBIN - 4 MIT.
Jlocka xnmaccHast — 1 miT.
Cryn npenogaBaresns-1 mr.
Cryn ydyeHumdeckui -33 mir.
Bemanka - 1 mr.
Kamnro3u BepTUKaIbHBIC - 2 IIT.
TexHuyeckue cpefcTBa 00yUYeHHUsI, CyXKallue Ui MpeIoCTaBlIeHus yueOHoN nHbopMauu
0O0JIBIION ayJUTOPHH:
DKpaH Ha mTaruBe— lmir.;
[Ipoexrop— luT.
Hoyt06yk — 1.
3.JIaGopaTopun
Jlabopatopus MEXaHUKH U MOJIEKYJISIPHON (PU3UKHU:
CrnennanusupoBaHHasi MeOEb:
Cron yuennueckuii — 20 mr
Croun npenogasatens ¢ kapeapoii - 1 mr
Cron nmox npubops! — 6 T
[kad BcTpoeHHBIN - 4 mT
Jlocka knaccHas — 1 mT
Cryn npenogaBarensi-1 mt
Cryn yuennueckui -33 mr
Bemanka - 1 mr.
JlaGopatopHoe 000py0BaHUE:
Tabmua Menneneesa — 1 mr
TepmomeTtp - 1 wr
VY napHo-nipoOHast ycTaHOBKa -1t
VYceranoBka OIIT-1-1-4 mir.
VYceranoBka YOM - 8wt
Marematuueckuii MasiTHUK - 11T
®u3nYeCcKil MasiTHUK- 1 T
[Ipy>XvHHBIA MASITHUK- | 11T
MastHuk O6epbeka -1mr
Becwl -2 mir
Hab6op paznoBecok -2 mr

VYcranoska s usyuenus 3CU -lmr

Tpudunspusiit nogsec -1 mr
Konba nns onpenenenuss BSI3KOCTH KUAKOCTH -3 WIT.
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JlaGoparopus 3JIeKTpUYECTBA, MarHETU3Ma U ONTHUKHU:
Criennanu3upoBaHHasi MEOEIb:

Jocka yuenuueckasi — 1 1.

Cron yyennyeckuit — 12 mr.

Crynbs yueHnueckuit — 37 mr.

Cron — cremnaxu — 8 miT.

Cron npenogaBatens — 1 mir.

[Ixad KHWKHBINA — 2 TIT.

Hlxa¢ rmmatsHOM — 1 mmT.

Bemanka — 1 mr.

JlabopaTopHoe o0opy10BaHuE:

Kommext B2/] ontnaeckas ckambs - 10 mT
Mounoxpomarop — 1t

DNEeKTpOHHBIN ocuuiuiorpad -1 mr

MukpocKors! - 21T

Pedpakromerp A6Ge -1mT

JlabGopaTopHsbIit cTeHp -1t

Tabmuia Menneneea — lmr

Becwr mabopatopubie  -lmr

YcTaHoBKa 7151 M3y4eHUs SIEKTpoiaun3a - lmT

Moct Yurcrtona - 1 mr

YcTaHoBKa /715 ONIpeieNIeHHs] YASIbHOTO 3apsijia 3JeKTpoHa -1mT
DNEeKTPOU3MEPUTENIbHBIE TPUOOPHI - JIIT
Boimpsimurens - 1 mr

4. Ilomenrenne 1Jisi CAMOCTOATEIbHOM

pa6oThl. bubIMoTeuyHO-U31aTENbCKHUI LIEHTP
WNudopmannonno - bubnmorpaduyeckuii oTaen
Crienmanu3upoBaHHasi MeOEIb:

PaGouue cronsl Ha 1 mecTo - 6 wT.

Crynbg - 6 .

KommbroTepHast TeXHMKA C BO3MOYKHOCTBIO MOAKIIOUEHUs K ceTu «IHTepHeT» 1 obecriedeHrem
JOCTyTa B 3JIEKTPOHHYIO HH(popManrmoHHo-00pa3oBaTenbhyto cpeny PI'BOY BO «CeBKarl Ay:
[IepconanbHbIi KOMIBIOTEP — 11T

Ckanep

Moy

4. Ilomemenue i XpaHeHHss M NPOPUIAKTHYECKOT0 O00CIy:KHBaHUA y4eOHOro
000py10BaHuUsl.

bubnnoreyHo-n3aaTenbCKU IEHTP

Otnen o0CTyKUBaHUS SIEKTPOHHBIMHA M3TaHUSIMU
Criennanu3upoBaHHasi MeOeb:

paboune crosbl Ha 1 MecTo — 241mT.

CTyJIbsl — 24 WT.

TexHunueckue cpefcTBa 00yUeHHUs], CayXKallue i IPeloCTaBlIeHus: yueOHON nHpopMauu
OO0JBILION ayAUTOPUH:

WHTEpaKTUBHas cucrema - 1 mrT.

Mounutop— 20 wr.

Momnwutop - 1 mir.

CereBoit Tepmunan Office Station -18 .
[IepconanbHbI KOMIBIOTEP -3 HIT.

M®VY — 1 mir.

M®VY- 1 mr.

[Ipuntep - 1 wr.
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CrnennanusupoBaHHasi MeOeb:

Cremnaxu — | mr.

HIxa¢ — 1 mr.

Crya -1 .

Kpecno xomnsrorepHoe — 4 mr.

Cron — 5 wir.

[IpodpunakTuyeckoe 0OCTyKUBaHHUE

[Tepdoparop Makita HR2811FT -1 mr.

AxkymynsTOopHas Apenb-mrypynoBept Marepckon JJA-13/18M2 — 1 mt.
Ha6ops! oTBepTOK -2 1IIT.

[Ibtecoc Polar 1400 Bt-1 .

Kiteniin 00kxuMHBIE — 3 IIIT.

Tectep 6mokoB muranus ATX 20/24PIN -1 .

Mynastumetp DT 838 -1

®en TepmoBo3yiHbIi nasapHeli AOYUE 8032 -1 mir.

[Masneauk 60 BT-3 mir.

Y4eOHoe mocobue (MmepcoHaTbHBINA KOMIBIOTEP B KOMIUICKTE) — 2 TIIT.
[Taccatmxu — 1 mt.

Bbokopespi-1 mrT.

KommyTtatop 8 Port-1 mit.

Buemnuit DVD npuBon -1 mir.

Buremuunii xectiuii quck 1 TO- 1 mr.

8.2. TpeGoBanus Kk 000py/I0BAHNIO PA00OUYMX MeCT NPENoJaBaTe/ I U 00y4AIOIINXCS

CrangapTtHO 000OpyJOBaHHAs  JIEKIIMOHHAs ayJUTOPHs: BHIECONPOEKTOP, 3KpaH HACTEHHBIMH,
KOMIIBIOTEP, yueOHbIE Ta00opaTOpuu MO pazaenaM GU3NKH.

8.3. TpeOoBaHus K cienMaJIM3MPOBAHHOMY 000PY/10BAHUIO
HET
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9. OCOBEHHOCTH PEAJ/IMBALUUA JUCHUIIJIMHBI A UHBAJIM/10B U JIML C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMHA 310POBbSA

Jns  obecrieyeHus 00pa30BaHMs MHBAJIMIOB W OOYyYaIOUIUXCA C OrPaHUYEHHBIMHU
BO3MOXHOCTSIMM 370pOBbsl pa3pabarbiBaeTcs (B cily4yae HEOOXOJUMOCTH) aJalTHPOBAaHHAS
oOpa3oBaTenpHasl MporpaMMa, MHIUBUAYalbHBIA y4eOHBIH IJIaH C y4e€TOM OCOOEHHOCTEH MX
NCUXO(U3MYECKOTO  Pa3BUTUSA M COCTOSIHMS  3[0pOBbS, B YAaCTHOCTH HpUMEHsETCs
UHIMBUAYAIBHBIA MOJIXOA K OCBOCHMIO TUCIMIUIMHBI, MHAMBHUIYaJbHbIE 3aJaHus: pedepatsl,
NUCbMEHHBbIE paboThl M, HA0OOpPOT, TOJBKO YCTHbIE OTBETHl M JHAJIOTH, WHIWBUAYaJIbHBIC
KOHCYJIbTAllMM, HWCIOJb30BaHUWE JAMKTOGOHA W JPYTrUX 3alMChIBAIOIIUX CPEJICTB  JJIs
BOCIIPOM3BEAEHUS JIEKIIMOHHOTO U CEMUHAPCKOI0 MaTepuaia.

B mensx ofecrnedeHuss OOyYalOUIMXCS WHBAIMAOB M JIMIl C OrPaHUYEHHBIMHU
BO3MOXHOCTSIMH ~ 3/I0pOBbSl  KOMIUJIEKTyeTCsI (DOHA  OCHOBHOW y4eOHOH  JuTepaTypsl,
JJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOCTYI K KOTOPBIM opranu3oBaH B BUL] Axagemun.
B Oubnuorexke mnpoBOAATCS MHAMBHUIYyaJbHbIE KOHCYJbTAllMM JJs JAHHOM KaTeropuu
I10JIB30BATENICH, OKA3bIBACTCS NIOMOILb B PErUCTPALIMK U UCIIOIb30BAHUM CETEBBIX U JIOKAIbHBIX
JIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB, IPEIOCTABIISIOTCS MECTa B YUTAIBHOM 3aJI€.
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®OH/JI OLIEHOYHBIX CPE/ICTB

O JMCHUIIJIMHE buonornueckas dpusmka

IIpuiaoxenne 1
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1. TACHOPT ®OHJA OINEHOYHBIX CPEJACTB I10 JUCHUIIJIMHE
buonoruyeckas ¢pusnka

1. KOMHeTeHIII/II/I, d)Ole/lpyeM])Ie B npouecce u3ydeHusi TUCHUIIJIMHBI

Nupexc DopMyJIHPOBKA KOMIIETEHIIUN

OIIK-1 CrniocobeH onpenensiTh OMOJIOIMYECKH CTaTyCc U HOPMAaTHBHBIE KIMHUYECKUE
[OKa3aTeIl OpPraHOB U CUCTEM OpraHM3Ma )KMBOTHBIX

2. Jransl GopMHUPOBAHNSA KOMIIETEHIIMH B NPOLiecCe OCBOCHHUS THCIHMIIIMHBI

OcHoBHBIMU 3TaniaMu (OPMHUPOBAHHS YKAa3aHHBIX KOMIETEHIMH TpU HU3YUEHHUH
0o0yyarolUMHUCS JAUCUUIUIUHBI  SBJSIFOTCS  TOCJIEAOBAaTENIbHOE H3YYEHHE COAEP)KaTEeNIbHO
CBS3aHHBIX MEXJy co00il pa3menoB (Tem) y4yeOHbIX 3aHATUH. M3ydeHue kaxmoro pasaena
(TeMbl) mpeanosaraeT opjajJeHle 00yJaroIUMICS HEOOXOJUMBIMH KOMITETeHIIUAMU. Pe3ynbprat
aTTeCcTralun o6yqa}onmxcs1 Ha PAa3IMYHbIX 3Talax q)OpMI/IpOBaHI/ISI KOMHGTGHHI/Iﬁ IIOKa3bIBACT
YPOBEHBb OCBOEHUS KOMIIETEHLIUN CTYJEHTAMH.

OTanHoCcThL q)OpMI/IpOBaHI/ISI KOMHGTGHHI/Iﬁ opsaMoO CBsdA3aHa C MCECTOM JUCHUIINIMHBI B
o0pa3oBaTeNbHON MpOrpaMMe.

Pa3nean! (TeMbl) TUCHMIIIMHBI dopmupyemMbie KOMIIETEHIHHU (KOIbI)
OIIK-1
Kunematnka u quHaMuka MatepuagbHON +

TOYKH, TBEPAOTO TCJIa U CILIOLIHOM Cpeabl

MonekynsipHasi pusnka, paBHOBECHAs U +
HEpPaBHOBECHAsI TEPMOJMHAMUKA

+

IloHsTHS M 3aKOHEI OJICKTpOMarH€TudmMa

HOHSITI/ISI N 3aKOHBI OIITHUKMU. 3aKOHBI +
TEIJIOBOTO  U3JyYEHHs] U  KBAHTOBBIC
CBOMCTBA CBETA.
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3. Iloka3aTeu, KpUTePHH H CPEeACTBA OLICHUBAHUS KOMIIeTeHINI, JOpMHUPYeMBIX B Iponecce M3y4eHUs JHCHUIIIMHbI

Huaukaropbl Kputepun oueHuBanusi pe3yibTaToB 00y4YeHUsI Cpencrea onieHUBaHMsI
JTOCTHXKEHHS pe3ynbTaToB
KOMIIeTeHIIUU o0y4yeHHs
HeY/I0BJICTB YIOBJICTB XO0pO1I0 OTJIMYHO Texymmii IIpomexyTouHas
KOHTPOJIb aTTecTalus

OIIK-1.3. Cobupaer u | He npoBoaut cbop u [poBoaut yactuuneiii | Cobupaer u [IpoBoaUT TOUHBIH YcTHBIH OKk3aMeH

aHAITN3UPYeT aHaJm3 cOop U aHaIU3 aHaJIM3UPYyET cOop u aHanM3 orpoc,

aHAMHECTUYECKHE AHAMHECTUYECKUX aHAMHECTHYECKHX aHaAMHECTUYECKHE AHAMHECTUYIECKHAX TECTUPOBAHHE,

JTAaHHBIC TIPU JTAHHBIX MTPH JAHHBIX MTPH JTaHHBIC TIPU JAHHBIX TIPU 3aIuMTa

o0cne10BaHUN oOcneoBaHuN o0cnenoBaHUN o0cne10BaHUU o0cieJOBaHUU KOHTPOJIBHOM

JKUBOTHBIX KUBOTHBIX JKUBOTHBIX JKUBOTHBIX. YKUBOTHBIX paboTh

OIIK-1.3. Usmepser He usmepser He yBepeno N3mepsier YMeeT ¥ TOTOB YcrHbli OKk3aMeH

¢usnyeckue ¢u3nuecKkue napamMeTpsl | U3MepsieT gusnyeckue | (huU3nUecKue U3MEpATh (PU3HYECKHE | OMpOC,

napaMeTpsl H Y OLIEHUBAET nmapaMeTpsl H napaMeTphl U napaMeTpsl U TECTUPOBAHHE,

OIICHHUBAET (du3nUecKue CBOWCTBA OIICHHBAET olieHMBaeT (u3MYecKkue | OIlEHUBATh (HU3MUYECKHE | 3aluTa

¢dusnueckue OMOJIOTHYECKUX (usnyecke CBOWCTBA | CBOMCTBA CBOICTBa KOHTPOJIBHOM

CBOMCTBa 00BEKTOB C IOMOLIBIO OMOJOTUYECKUX OMONIOrYECKUX OHMOJIOTUYECKUX paboTh

OMOIOTUIECKNX MeXaHMYECKHX, 00BEKTOB C TOMOIIBI0 | OOBEKTOB C TIOMOIITHIO 00BEKTOB C TIOMOIIHIO

00BEKTOB ¢ AIIEKTPUIECKUX U MEXaHUYECKHX, MEXaHUUYECKHX, MEXaHHUYECKUX,

MOMOIIBIO ONTUYECKUX METOJIOB; ANEKTPUYCCKUX U JNEKTPUYECKUX U ANEKTPUYCCKUX H

MEXaHIMYECKHX, ONTUYECKUX METOZOB. | ONTHYECKUX METOJIOB; ONITUYECKIX METOOB.

ANEKTPUUECKUX U

ONTHYECKUX METOJIOB;

OIIK-1.3. Ucnonp3yer | He mcmonmb3yer YactruHo ucronb3yer | Mcmomssyer YcrmentHo HCIonb3yeT YcTHbIi DK3aMeH

HU3MEPUTEITLHBIC W3MEpHUTENBHEIC WU3MEpHUTEILHEIC U3MEpHTENTbHbIC HU3MEpHUTEIBHEIC orpoc,

pUOOPEI, pUOOPEI, pUOOPHI, pUOOPHI, IpUOOPEI, TECTUPOBAHUE,

BBIYUCITUTEIIbHBIC BBIYUCITUTEIIHHBIE BBIYUCITUTEIIbHBIC BBIYUCITUTEIbHBIC BBIUMCITUTEIHHEIE 3ammTa

CpEe/ICTBA M METO/IBI CpeICTBa ¥ METO/IBI CpEeJICTBA M METO/IBI CpEe/CTBA M METO/IBI Cpe/CTBA M METOJIBI KOHTPOJIBHOM

CTaTUCTHYECKOM CTaTUCTHYECKOH CTaTUCTHYECKOH CTaTUCTUYECKOM CTaTUCTUYECKOM paboThI

00paboTkn 00paboTkn 00paboTku 00paboTKu 00paboTKH

pe3yIbTAaTOB, OCHOBBI | PE3yJbTATOB, OCHOBHI pe3yJIbTaTOB, OCHOBBI | PE3yJbTAaTOB, OCHOBBI pe3yIbTATOB, OCHOBBI

TEXHUKHU TEXHHUKH 0€30MaCHOCTH TEXHHUKH TEXHUKH OE30MaCHOCTH | TEXHUKU O€30MacHOCTH

0e30macHOCTH IpH npu pabote ¢ 0e30macHOCTH TpU npu pabote ¢ npu pabote c
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pabore ¢
anmnapaTypou.

arnmapaTypoil.

pabore ¢
anmnapaTypou.

anmnapaTypoi.

anmnaparypoi.
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OIIK-1 CnocobGen onpeaesiTb 0HOJTOrHYeCKHi CTATYC 1 HOPMAaTHBHbIC KJIMHUYECKHe II0Ka3aTeJ I OPraHOB M CHCTEM OPraHHM3Ma ’KUBOTHBIX
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4. KoMILIEKT KOHTPOJILHO-OLEHOYHBIX CPEeICTB MO AUCIUTIHHE
Bomnpocs! 1J1st ycTHOTO ompoca

IO JUCLUITIIIMHE buonornyeckas d)mmca

Bonpocsl k pa3geny 1.

1. Yrto uzyvaeTr kuHemaTuka?

2. Kaxoii ¢puzndeckuil CMBICII UMEIOT HOPMAJILHOE U TaHT€HIIMAILHOE YCKOpeHHe?

3. Kyna HanpaBieHO yCKOPEHHE paBHOMEPHO JABUXKYILErOCs MO OKPYKHOCTH Tena?

4. Tlo xaKoii TpaeKTOPUH JBMKYTCS Tella, OpOIIEHHBIE IO YTIIoM K ropu3oHTy? [Touemy sta

TPACKTOPHUS HE SABJISIETCS TOYHOM?

Tpu 3axona Herorona. Kak HasbiBaeTcs cuia, BXxoasmiasi BO BTopoil 3akoH HeroroHa?

3aKOoH COXpaHeHHWs UMIyJibca. Kakue >KMBOTHBIE HEMOCPEICTBEHHO «IIOJB3YHOTCS» 3TUM

3aKOHOM?

7. HazoBute BUIBI MEXaHUYECKOM dHepruu. Kakoii pu3ndeckuii CMbICT OHU UMEIOT?

8. 3akoH coxpaHeHust sHepruu. Kyaa «yXoauT» 4YacTh MEXaHHYECKOW 3HEPTUHM BO BCEX
peanbHbIX Ipoueccax?

9. Kakue KoJIe0aHUs Ha3bIBAOT rapMOHUYECKUMU? Harmmummre YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUI U HA30BUTE XapaKTEPUCTUKU KOJIeOaHUH.

10. JlaiiTe onpeneneHre BoaHbl. OT KaKuX IMapaMeTpOB OHA 3aBUCUT?

11. Ykaxxnute 4aCTOTHBIN AMAaNa30H 3BYKOBBIX BOJIH.

12. KakoB quana3oH yJibTpa3ByKOBBIX KOJIEOAHUM U JUIMH BOJIH?

13. KakoBbI 0COOCHHOCTH €TI0 pacIpoCTpaHEHHUs B OJHOPOHON U HEOHOPOIHOM cpene?

14. Kak ce0s BeeT Y3 BoJIHA Ha TpaHUIIC pa3fielia ABYX cpea?

15. Yo siBAsI€TCSA MCTOUHUKOM YJIbTpa3ByKa?

16. Ectb 111 B npupoae Y 3-uzmyyarenu?

17. KakoBbI puznueckre OCHOBBI MPUMEHEHHS Y3 B THarHOCTUKE?

18. Yrto takoe a3pdext [loruiepa u KaKOBBI €T0 MPOSIBIICHHUs?

19. B ueM cyTb sxopomeporpadum?

20. Yto u3y4aeT pasuen TuapOCTaTHKU?

21. KakoBbI riaBHbIE 3aKOHBI TUAPOCTATUKH?

22. IlouyeMy CKOpPOCTb KPOBH B KallMJUISIPAaxX 3HAYUTEIBHO MEHBIIIE, YEM B aprepusx?

23. HbpIOTOHOBCKHE U HEHBIOTOHOBCKHUE )KMJIKOCTH — YEM OHH OTJINYAIOTCA?

24. K KakvuM 13 HUX OTHOCHUTCSI KPOBb?

25. Kak 3aBHCHUT CHUCTOJIMYECKUH 00bEM KPOBU OT MACCHI )KUBOTHOTO?

SN

Bomnpocsl k pa3zaeny 2.

B uem 3akiouaeTcst MONEKYJIPHO-KHHETUUYECKUM CMBICI TEMIIEpaTypbl?

B uem ¢pusmdeckuii cMpic 1-To 3aK0HA TepPMOIUHAMUKNA?

B yem ¢usngecknii cMbICH 2-r0 3aKOHA TEPMOAMHAMUKN?

B ueMm ¢usmdeckuii cMbIc 3-TO 3aKOHA TEPMOIUHAMUKN?

Kax naittu KI1J] TennoBoii Mamuubl? [loueMy HEBO3MOXKEH BEUHBIN ABUTaTENb?
Yem oTan4aroTCs ApYr OT Apyra U30JIUPOBAHHBIE, 3aKPBITHIE U OTKPBITHIE CUCTEMBI?
K xakomy TuIy U3 EpEeUnCICHHBIX BbIIIE OTHOCUTCS KUBOM OpraHu3M?

Kakwue BerecTBa U3 MUILEBHIX TPOYKTOB 00€CTIEYNBAIOT )KUBOTHBIX YHEPTUEH?
Kax TernnokpoBHbIE OpraHu3Mbl PEryIUpPYIOT TEIIONPOAYKLUIO?

10. B yem cMbICa IpUHIIKINA JIOKATBHOTO PaBHOBECHSI?

11. KakoBbl OCHOBBI JIMHEWHOH TepMoauHamMuku OH3arepa?

12. B 4yem cMbIca pUHLIANA TPOU3BOJICTBA SHTPONTUN?

13. Yto Takoe cTallOHapHbIE COCTOSTHUS?

14. Kaxk obOecrieurBaeTcsi CTaOMIBHOCTD CTAllMOHAPHBIX COCTOSIHUM JIsI )KUBOTO OpraHu3ma?

WX R LD —
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15.
16.
17.
18.
19.

[IpuBecTH nMprMeps CAMOOPTaHU3AIMH B OTKPBITHIX CUCTEMax
YTo ecTh IUCCHUTIATUBHAS CTPYKTYpa?

KakoBbI IPOSIBIICHUS IUCCUITATUBHBIX CTPYKTYP B MUPE KHUBOTO?
Yem oTnmyaeTcsi 00bIYHAs TEIIONPOBOIHOCTh OT KOHBEKTHBHOI?
Kak TennokpoBHbIE OpraHU3Mbl PEryIUPYIOT TEIIO0OMEH?

Bonpocsl k pa3aeny 3

1.

— = 0O 00 O L AW

[a—
N

Kak MeHseTcs HanpsHKEHHOCTD AJIEKTPHYECKOTO TOJIS 3apsHKEHHOTO Teja MPU YAAICHUH OT
Hero?

Kak MeHseTcs moTeHIa 3JIeKTPUIECKOT0 OIS 3apsSHKEHHOTO Tela MPHU yIaJeHUH OT Hero?
Kaxk cHumMaroT snexktpokapauorpammy?

Kak BiusieT BHEITHEE AIEKTPUUECKOE MMOJIe Ha )KUBOW OpraHu3M?

YTo ecTh CHJIa TOKA M IIJIOTHOCTH TOKA?

Kaxkue TBepabie MpOBOASIINE CPEAbI BAM M3BECTHBI?

Kaxkue xuakue u razoo0pa3Hbie TPOBOISIINE CPEIbl BaM U3BECTHBI?

Kaxoro Tuna npoBosIeit cpeoi ABIsSETCs )KUBOW OpTraHW3M B HAMOOJIBIIICH CTeTIeHn?
Urto takoe DJ1C, kak OHa BOZHUKAET, U KaKyl0 UMEET pa3MEepHOCThH?

. [IpaBuiia Kupxroda u npuMepsl UX MPaKTUYECKOTO MPUMEHEHUSI.
. UTto oka3piBaeT mMopaxkaroliee IACHCTBME HA OpPraHu3M: TOK wWin HampsikeHue? OTBer

obocHyTe.

. [IpuBenuTe mpuMepsl IPUMEHEHUS IOCTOSHHOIO M NEPEMEHHOIO JJIEKTPUYECKOIO0 TOKA B

MeauIHEe U BeTepuHapuu. [10sSCHUTE CYIITHOCTD KaXKI0H MTPOLICTyPHI.

Bomnpocsl k pa3neny 4.

1.

VXN kWD

CdhopmynupoBaTh U JaTh T€OMETPHUECKYIO WHTEPIPETAIMIO 3aKOHY OTPAaXXCHHS M 3aKOHY
MIPETIOMIICHUS.

Kax BeneT ce0st cBETOBOI JTyd B HEOJHOPOIHOM cpejie, HarpuMep, B atMochepe 3emtn?
[lepeuncnuTbh OCHOBHBIE 2JIEMEHTHI, XapAKTEPU3YIOLUE JINH3Y, KaK ONTHYECKYIO CHCTEMY.
IIpuBecTr mpumep CII0KHOW ONTUYECKON CUCTEMBI U3 2-X JIUH3.

N300pa3uth ria3 B BUE ONTHYECKON CUCTEMBI.

Yro Takoe KOJIOOUYKHU M NMAJOYKH Ui Iaa3a?

[Tepeuncautp ontudeckue 3pQexTsr, 00ycIoBIECHHbIE BOJTHOBOW NPUPOAOH CBETA.

Yro takoe npunuui ['roitrenca-dpenensa? [latb cxemaTuyeckoe MosiCHEHHUE.

Yro Takoe gucnepcus ceera?

TecToBBIE BONIPOCHI U 3aaHUS
no aucumiuvinge «buonornyeckas Gpusuka»

Paznen 1.
1. 3ByK npezacTaBisieT co0oii:
a) MeXaHH4YeCKHe BOJIHBI ¢ yacToToil Menee 20 Iy
b) Mmexannueckue BoJIHBI ¢ yactotamu oT 20 't mo 20 kIt
C) MEXaHH4YeCKHe BOJIHBI ¢ yacToToi 6omee 20 kl'1g
d) anekTpomMarHuTHBIE BOJHBI ¢ yacToTol oT 20 ' o 20 k11

. 2. YIIbTpa3ByKOM Ha3bIBAOTCS:

a) MEXaHMYECKHE BOJIHBI C yacToToi MeHee 20 [y

b) Mmexanuueckue BoJHBI ¢ yactotamMu oT 20 't mo 20 kIt
C) MEXaHHUYeCKHe BOJIHBI ¢ yacToToi 6omee 20 kl'1g

d) anekTpoMarHUTHBIE BOJHBI ¢ 4acToToi 6osee 20 k[
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3. HOpOFOM CJIBIIIMMOCTH HA3bIBACTCA:

a) MHUHHUMAaJIbHAA 4aCTOTa BOCIIPUHUMACMBIX 3BYKOB

b) MaKCHUMaAJIbHas 9aCTOTa BOCIIPMHHUMACMbIX 3BYKOB

C) MHUHHUMAJIbHAA BOCIIPpUHUMACMasd HHTCHCUBHOCTL 3BYKOB
d) MaKCHUMaAJIbHasA BOCIIpUHUMACMasad MHTCHCUBHOCTDb 3BYKOB

4, B MemulMHE HWHIMBUAyalbHOE BOCIPUATHE 3BYKa YEJIOBCKOM  MPHUHSATO
XapaKTepPU30BaTh:

a) TIOpPOTaMH CJIBIIITMMOCTH U OOJICBOTO OIILYIIICHHS

b) HHTEHCUBHOCTBHIO BOCIIPUSITHS

C) TPOMKOCThIO 3ByKa

d) akycTHYECKUM CIIEKTPOM

€) BBICOTON ¥ TPOMKOCTBIO 3ByKa

5. K 00BbeKTHBHBIM XapaKTepHCTUKaM 3ByKa, BOCIPUHIMAEMbIM YEJIOBEKOM, OTHOCSTCS:
a) TPOMKOCTb, YaCTOTa, TEMOp

b) yacToTa, HHTEHCUBHOCTB, AKYCTUYECKHUI CIIEKTP

C) aKyCTUYECKHI CIEKTpP, aKyCTHUECKOE JaBIICHHUE, BBICOTA

. 6. K cyObeKTHBHBIM XapaKTEPUCTUKAM 3ByKa OTHOCSTCS:
a) TPOMKOCTb, BBICOTa, TEMOP

b) yacToTa, HHTEHCUBHOCTbD, AKYCTHUCCKHIA CIICKTP

C) aKyCTUYECKHI CIIEKTP, aKyCTHUECKOE JaBIICHHE, BBICOTA

.7. Kakast 3 XapakTepuCTHK MEXaHUYECKON BOJHBI HE 3aBUCHUT OT CBOWMCTB CpE/IbI?
a) yactorta

b) ckopocTh pacpocTpaHEHUS

C) IJTUHA BOJIHBI?

8. CoOcTBEeHHAs 4aCTOTa MEXaHMUECKOM KOJIe0aTEIbHOM CUCTEMBI 3aBHCHT:

a) OT YaCTOTHI, JEHCTBYIOMIEH Ha KOJIeOaTeIbHYIO0 CUCTEMY BBIHYKIAIOIICH CHIIBI

b) OT CBOMCTB camoii KoJIeOaTETHPHOU CUCTEMBI

C) OT YaCTOThI BBIHYKJAIOIIEH CHUJIBI U CBOWCTB KOJIEOATEIBHON CHCTEMBI

d) cobcTtBeHHass 4acToTa KojeOaTENIbHON CHUCTEMBI OINpPEAENSETCS HMCKIIOUUTENBHO
CBOMCTBaMH Cpeibl, B KOTOPOH 3Ta CUCTEMAa HAXOTUTCS

9. Y31 — nuarHocTuka OCHOBBIBAETCSI HA IPUMEHEHHH:
a) PEeHTTE€HOBCKOT'O U3ITy4YCHUS

b) MexaHHUYECKHUX BOJH C 4acToTou Oomnbire 20 k[

C) ramma - U3JIy4eHus

d) 3ByKOBBIX BOJIH ¢ 4acToTON MeHbIne 20 kI 11

10. dusmyeckoil OCHOBOH OJHOrO M3 MeTodOoB Y3M — NMAarHoCTHKM B MEIMIIMHE,
n3BectHOTO Kak Meton DXO — JIOKAILINUU, sensiercs:

a) SBIIEHUE OTPAKEHUS yIbTPA3BYKOBOTO U3TyUCHHUS

b) sBeHue nudpakuny AEKTPOMATHUTHOTO U3TYUYEHUS

C) SIBIICHUE TIOTJIOIICHUSI PEHTTEHOBCKOTO U3ITyYSHHSI

d) mpormyckaHue ONTUYECKOTO U3ITYyUYEHUsT OMOIOTHUECKUMU TKAHIMU

11. Kakoe u3 npuMeHsieMbIX B MEIMIIMHE U3TYUYECHH SIBJIAETCS HAUMEHEE ONMACHBIM JIJISI
yejoBeka?
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a) Y3 — usnyuenue
b) raMmma — uzmyueHue
C) PEHTI'€HOBCKOE U3ITyueHHE?

12. Bennuuna, oOpaTHas nepuoy kKojeOaHuii, Ha3bIBAETC:
a) ¢azoi KonedaHui

b) nmuHEHOI YacToTOH KoNMebaHui

C) aMIUTATY0 KOJIeOaHMA

13. Kakast u3 XapakTepUCTUK MEXaHHUYECKOW BOJHBI HE MCHSCTCS INPH Nepexoje U3
OJIHOM cpeibl B IpYyTryto?

a) CKOPOCTh PacCIpOCTPaHCHUS

b) mTrHA BOJIHBI

C) yacToTa

d) MHTEeHCUBHOCTH?

14. Bennuuna, kotopas B cucteme CU usmepsiercs B repuax (I'm), HaspiBaeTcs:
a) TIEpPUOJIOM KOJICOaHHH

b) KpyroBoii 4acToTO# KoJIeOaHMIA

C) IMHEWHON YacTOTOMN KoJIeOaHMit

d) ammunTy noit KoneOaHmit

15. PaccrosiHue, KOTOpOe MPOXOTUT BOJIHA 32 BpPeMs, paBHOE IEpHOIY KojeOaHUi,
Ha3bIBaCTCS:

a) (azoii BOIHBI

b) nuHOM BOJTHBI

C) aMIUIUTYAON BOJIHbI

d) criekTpoM BOJIHBI

16. SIBnenune pe3oHaHca B KoyeOaTeIbHOM CUCTEME MOXKET BO3HUKHYTh €CIIH:
a) Koyie0aHus COOCTBEHHBIE

b) KosebaHuss rapMOHUYECKHE

C) KoJieOaHusl BbIHYK/ICHHbIE

d) koneOaHus CIIOXKHBIC

€)KoJiebaHus 3aTyXarolne

17. 3Byku pa3nuyaroTcs o TeMOpy, €ClIM OHU UMEIOT:
a) pa3Hylo 4acTOTy

b) pa3Hyr0 HHTEHCUBHOCTh

C) pa3HbIe aKyCTHUYECKHE CIIEKTPHI

18. CobOcTBeHHBIEC KOJIeOaHUs B pealibHOM KOoJIeOaTeTbHON CUCTEME BCeT/1a SBISIOTCS:
a) 3aTyXaroIIMHI

b) rapMoHHYECKUMH

C) He3aTyXaroIMMHI

d) cioxXHBIMH

. 19. 'apMoHMUYECKMMU HA3bIBAIOT:

a) moObIe KoJIeOaHus

b) He3zaryxaromue Konebanus

C) KojeOaHusl, COBEPIIAIOIINECS IO CHHYCOUAIbHOMY 3aKOHY
d) BeIHY>KI€HHBIE KOJIeOaHHS
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20. AxycTuueckas BeIM4YuHa, u3mepsiemas B 1b:

a) aKyCTHUYECKHUH CIEKTP

b) TemOp 3ByKa

C) TPOMKOCTb 3BYyKa

d) BeICcOTa 3BYKa

21. IIpu BOCTIpUSTHH CIIOKHBIX TOHOB OapaOaHHBIE MIEPETIOHKH COBEPILIAIOT:
a) COOCTBEHHBIE KOJICOaHUS

b) BEIHYKJICHHBIE KOJICOAHWS

C) rapMOHHYECKHE KoeOaHus

22. XapaKTepHCTUKa BOJIHBI, M3MepsieMas B Br/m’:
a) MOIITHOCTh

b) HIHTEeHCUBHOCTH

¢)00BbEMHAs IIIOTHOCTh SHEPTUU

23. B MexaHH4YECKOU KoNebaTeIbHON CUCTEME MEXaHNUECKHE KOIeOaHUsl COBEPITAIOTCS
B pe3yJIbTaTe NCHCTBUS:

a) CHJIBI TSTOTCHUS

b) ynpyrux wim KBa3HynpyTrux CHI

C) CHJI DJICKTPOMArHUTHOTO B3aUMOJICHCTBUS

d) cHJ1 3JIEKTPOCTATHUECKOTO B3aUMOICHCTBHS

24. MexaHU4eCKUMU KOJIcOaHUSIMH HA3bIBAIOT:

a) IBYKCHMSI, 00JIQIar0IINe B TOW MJIM MHOM CTEIIEHU TIOBTOPSIEMOCTRIO BO BPEMEHH
b) kosie6aHUs PIEKTPOMArHUTHOTO TTOJIS

C)KOJIEOaHHSI CHIIBI 110 TIEPUOANIECKOMY 3aKOHY

d) u3MEeHeHUE ITEKTPUIECKOTO OIS TI0 TIEPUOJMUECKOMY 3aKOHY

25. XKuakoctd, KO3(pOUIHMEHT BSI3KOCTU KOTOPBIX 3aBHCUT OT PEKUMa UX TEUCHMS,
Ha3bIBAIOTCS:

a) HBIOTOHOBCKUMHU

b) HEHPIOTOHOBCKUMHU

C) UaeaTbHBIMU

d) Takux *KuAKOCTEN B IPUPOJIE HE CYILIECTBYET

. 26. XKugkocTH, BA3KOCTh KOTOPBIX HE 3aBUCHUT OT PEKUMA X TEUCHHS, HA3bIBAOTCS:
a) HCHBIOTOHOBCKUMH

b) HPIOTOHOBCKHMH

C) HIeaTbHBIMU

d)BSI3KOCTH BCEX KUIKOCTEH 3aBUCUT OT PEKUMA MX TCUCHUS

27. ®u3n4eckol OCHOBOM HM3MEpPEHUs AUACTOJMYECKOIO apTEpUaIbHOTO JIABJICHMS
meTogoM KopoTkosa siBisieTcs:

a) YMEHbIIIEHNE CTaTUYECKOTO JIaBJIEHUS] KPOBHU B IIJIEUEBOI apTepuu

b) nepexoxa ot TypOyJIEHTHOTO T€UEHHUsI KPOBU K JIAMHHAPHOMY

C) yBEJIMUYEHUE TUAPABINYECKOrO COMPOTUBIICHUS TUIEUEBOM apTepuu

d) ymeHbII€HHE THIPABINYECKOr0 CONPOTUBIICHUS TIICUE€BOI apTepun

28. CkopocTh T€UeHHUs] KPOBU MaKCHUMasbHa:

a) B IICHTPE KPOBEHOCHOTO COCya
b) B 005acTsIX, MPUMBIKAIONIUX K CTEHKaM KPOBEHOCHOTO COCy/a
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C) CKOpPOCTh TEUEHUS KPOBH B JIFOOOUW TOUYKE CEUYCHUS KPOBCHOCHOTO COCYJa OCTagTCs
IMOCTOSTHHOH

29. AKyCTUYECKHMMH IIIyMaMHU COMPOBOXKIACTCS:
a) JaMHUHApHOE TE€UCHHE KPOBU

b) TypOyneHTHOE TeueHnEe KPOBU
C)YCTaHOBHBIIIEECS] TEUCHHUE KPOBU

. 30. BA3KOCTBIO KHJKOCTH Ha3bIBAa€TCs €€ CIIOCOOHOCTD:

a) K TeKy4eCTH

b) 00pa30BBIBaTH KAIUIM Ha MMOBEPXHOCTH TBEPIBIX TENT

C) OKa3bIBaTh CONMPOTHBIICHHE B3AUMHOMY CMEIICHHUIO CIIOEB
d) cMaumBaTh CTEHKH cocyia

31. Kakoe u3 1aBlneHUI B )KUJKOCTH 3aBUCHUT OT CKOPOCTHU €€ TeUCHUS?

a) CTaTUYECKOE

b) runpoarHAMUYEecKOe

C) THIPOCTATUYECKOE

d) HM OZTHO U3 TIEPEUUCIICHHBIX JABJICHUN HE 3aBUCUT OT CKOPOCTH TCUCHUS?

. 32. Ilo mepe MpOJBMKEHHSI KPOBH 1O KPOBEHOCHOM CHCTEME YEJIOBEKa OT a0pThI K
TI0JIOH BeHe, Cpe/iHee 3HAUCHHE TTOJIHOTO IABJICHUS B KPOBH:

a) BO3pacTaeT U CTAaHOBUTCS OOJIbIIIe aTMOC(HEPHOTO

b) B aprepmanbHOM Yy4acTke Oojblne aTMOC(EpHOrO ¥ CTAHOBHUTCS MEHBIIE
aTMOC(EpHOTO B TIOJION BEHE

C) ocTaéTcsi HEM3MEHHBIM B JIIOOOM y4YacTKe KPOBEHOCHOH CHCTEMBI U COOTBETCTBYET
aTMoc(hepHOMY JTaBIICHUIO

d) B apTepuasbHOM ydyacTKe paBHO aTMOC(EpPHOMY, 3aTeM CHM)KACTCS W CTAaHOBHTCS
MEHBIIIE aTMOC(EPHOTO

. 33. O0BEM KUAKOCTH, MPOTEKAOIIEH Mo TpyOe B 3a 1 c:

a) IPONOPIIMOHAJICH PA3HOCTH JABJICHUI HA KOHIIAX TPYObl M 00paTHO MPOIMOPIUOHATICH
e€ TUIPABINIECKOMY COITPOTHBIICHUIO

b) mpomopiuoHaNeH NPOU3BEACHUIO PA3HOCTHU JaBIEHUN Ha KOHIAX TPYObl U €&
THIPABIAYECKOMY COTIPOTHBIICHUIO

C) TMPOMOPIHOHAIEH THUIPABIMYECKOMY  COMPOTUBICHUIO TpyObl U  0OpaTHO
MIPONIOPIIMOHAJIEH PAa3HOCTH JIABJICHUH Ha €€ KOHIax

34. TpyOompoBOA COCTOWT W3 COCAUHEHHBIX IMOCJIEIOBATEIHLHO YYaCTKOB C Pa3HBIMH
TUIPaBIMYECKUMH  CONPOTUBJICHUSAMH. Ero mojgHOe TIMApPAaBIMYECKOE CONPOTHBIICHHUE
BBIUMCIISIETCS KaK:

a) CyMMa T'uApaBINYECKHX CONPOTUBICHUN yYacTKOB

b) 1/(cymma oOpaTHBIX BETUYHH I'HIPABIMUYECKUX CONMPOTUBICHUHM y4aCTKOB)

C) IPOMU3BEACHUE THAPABINYECKUX CONPOTUBICHUN YYaCTKOB

d) yacTHOE ruAPaBINYECKUX CONMPOTUBIECHUIN YIaCTKOB

35. TpyOompoBoA COCTOMT M3 COEIUWHEHHBIX MapauIeIbHO YYacTKOB C pPa3HBIMU
THIPaBIMYECKUMH  CONPOTUBICHUSIMH. Ero moJHOE THAPABINYECKOE  CONPOTUBIEHHUE
BBIUMCIISIETCS KaK:

a) CyMMa T'uApaBINYECKHX CONPOTUBICHUN yYacTKOB

b) 1/(cymmMa oOpaTHBIX BETUYMH I'HIPABIMUYECKUX CONMPOTUBICHUHM y4aCTKOB)

C) IPOU3BEACHUE THAPABINYECKUX COPOTUBICHUN YYaCTKOB
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d) yacTHOE THUIPaBINYECKUX COMPOTUBICHUN YIaCTKOB

36. ®wusuueckoit ocHoBoit Merona auarHoctukn AYCKVYJIBTALUUW sBasercs
MPOCIYIIMBAHUE aKyCTHUECKHX IITYMOB, MOSBISIONUINXCS B pe3yJbTaTe:

a) BO3HUKHOBEHHUS TYpPOYJICHTHOCTEH B TCUCHUHU JKUJIKOCTHBIX U Ta30BBIX MOTOKOB B
OpraHHu3Me YeloBeKa

b) MpOX0KICHHUS IMyTHCOBOM BOJHBI 10T (POHEHJOCKOTIOM

C) U3MEHEHUS UMIIEJ]aHCa MBIIIEYHOW TKaHU MIPU MATOJIOTHAX

d) maMuHapHOTO XapakTepa TEYCHHS KHIKOCTHBIX M Ta30BBIX IIOTOKOB B OpraHU3MeE
YyenoBeKa

37. ®uznueckoii ocHoBoi Metoa auarnoctuku [IEPKYCCUU sBnsiercs:

a) U3MEHEHHE PEeKHMa TEUCHHUS KPOBU

b) siBIIeHUE aKyCTHYECKOTO PEe30HAHCA

C) MOTJIOLIEHUE U OTpaKEHHE CBETa

38. B momnepoBCcKOM H3MEpUTETe CKOPOCTH KPOBOTOKA MPUMEHSIETCS YIbTPa3ByKOBOE
U3Iy4YeHHUe. DTO CBSA3AaHO C TEM, UTO:

a) yIbTPa3ByKOBOE M3JIyUECHUE SBISETCS KOPOTKOBOITHOBBIM

b) yIbTpa3ByKOBOE H3ITyUYCHUE SBISCTCS JITMHHOBOJTHOBBIM

C) YIBTPa3ByKOBOE M3IIyUCHUE SBISETCS HOHUZUPYIOIIUM U3TyYSHUEM

d) ckopocTh ybTpa3Byka B KPOBU 3HAYUTEIHHO OOJIBIE CKOPOCTH ITYJIBCOBOI BOJTHBI

39. Ilpu naMMHAapHOM TEYEHUU KUJKOCTH:

a) CJIOM JKUJIKOCTH HE MEPEMEIINBAIOTCS, TeUEHHE HE COMPOBOXKIAACTCS XapaKTEPHBIMU
aKyCTUYECKUMH IIIyMaMHu

b) clom KHIKOCTH HE MEPEMEIINBAIOTCS, TCUCHHE CONPOBOXKAACTCS XapaKTEPHBIMH
aKyCTUYECKUMH IIIyMaMHu

C) CJOM OKHIKOCTH MEpPEMEIIMBAIOTCS, 00pa3ysl 3aBUXpEHHs; TEYeHHE He
COITPOBOKIAETCS XapaKTEPHBIMH aKyCTUYECKIMHU IIIyMaMHU

d) ciou XKHMIKOCTH MEpEeMEeIINBAIOTCS, 00pa3ysl 3aBUXPEHUS; TEUECHHE COMPOBOXKIACTCS
XapaKTePHBIMU aKyCTHYECKUMU IITyMaMHU

40. ITpu TypOyIEHTHOM T€YCHUH >KUIKOCTH:

a) CJIOM XHUIKOCTH HE MEepPEeMEeNINBalOTCs, T€YCHHE HE COMPOBOXKAACTCS XapaKTePHBIMU
aKyCTUYECKHMU IITyMaMH

b) ciou XKMIKOCTH HE TEPEeMEIIMBAIOTCS, TEUYCHHE COMPOBOXKIACTCS XapaKTEPHBIMU
aKyCTUYECKHMU IITyMaMH

C)CIIOH KUAKOCTU MEPEMEIITNBAIOTCS, 00pa3ys 3aBUXPEHHS; TEUCHUE HE COMPOBOXKIACTCS
XapaKTePHbIMU aKyCTHUYECKUMHU IIIyMaMu

d)cion KHUIKOCTH MEepeMelInBaloTCs, 00pa3ysi 3aBUXPEHHUs; TEUSHHE COMPOBOXKIACTCS
XapaKTePHBbIMU aKyCTHUYECKUMHU IIIyMaMHu

41. CoOTHOIICHHEM, CBSI3BIBAIOIIAM THUAPOCTATHYECKOE, THIPOIAMHAMUYECKOE U
CTaTUYECKOE JTABJICHUSI, SIBIISICTCS:

a) 3akoH [lya3eins

b) popmyna Herotona

¢) ypaBHenue bepnymun

d) popmyna Crokca

42. JIns KUIKOCTH C TUIOTHOCTBIO P, TEKYIIEH MO TpyOe CO CKOPOCTHIO L BBIPAKECHHE

pL?/2, €CTh:
a) CTaTUYECKOE JIABJICHHE
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b) rugpocTaTuveckoe JaBieHUE
C) TUAPOAMHAMHYECKOE JIaBJICHHE
d) monmHOE MaBneHMe

. 43. Ilpu yMEHbBIIIEHUU BHYTPEHHETO TMAMETPa COCYa CTATUIECKOE JaBJIICHUE KPOBU:
a) YMEHBIIIaeTCs

b) Bo3pacraer

C) HE MEHSETCS

44. [lpn yMEHbBIIEHUM BHYTPEHHEIrO IHAMETpa COCYyJa THIPOJMHAMHUYECKOE IaBJICHUE
KpPOBH:

a) YMEHBIIIAETCs

b) Bo3pactaer

C) HE MEHSETCSA

45. BO3HUKHOBEHHUE IIIYMOB B TOTOKE KUJIKOCTH CBUIETEIBCTBYET:
a) 0 JaMUHAPHOM TE€UEHUHU KHUIKOCTU

b) 0 TypOyJIEeHTHOM T€YCHUH KUIKOCTH

C) O CTallMOHAPHOM TE€UEHUH KUJIKOCTH

46. Cuna F=6mmRv (R — paguyc cepuyeckoro tena, ABHKYLIETOCS B JKUAKOCTH C
K03 (HULIMEHTOM BSI3KOCTH 1] CO CKOPOCTHIO V) SBIISETCS OCHOBOM:

a) METO/a KallWJIJISIPHOTO BUCKO3UMETpa

b) merona Crokca

C) METO/a OTPHIBA Kareb

47. Yucno PeliHonb/ica BBIYUCISIETCS AJI ONPEICICHUS:
a) BSIBKOCTH JKUJKOCTH

b) pexkrma TeUeHHS KUIKOCTH

C) TMHAMHYECKOTO JABJICHHS B )KHIKOCTH

48. YBenuueHne CKOpOCTH OceqaHus SPUTPOIIUTOB SBISETCS MPU3HAKOM:
a) YBEJIMYEHUs BSI3KOCTHU IJIa3Mbl KPOBH
b) ymMeHbIlIeHNs BA3KOCTH I1J1a3Mbl KPOBH

49. C yBenmmueHuEM TeMIIEpaTypbl BA3KOCTh KUIKOCTH:
a) YMEHbIIIaeTCs TOIbKO Y HIOTOHOBCKUX KHMJIKOCTEH
b) ymenbIaercst ToJabk0 Yy HEeHbIOTOHOBCKHX KHIKOCTEN
C) YMEHBIIIACTCS y JTFOOBIX KUIAKOCTEH

50. I'pamuent ckopoctu B hopmyie Hetorona F=nSAv/Az xapakrepusyer:

a) U3MEHEHHE CKOPOCTH T€YCHHSI KHUIKOCTH BO BPEMEHH

b) n3MeHeHne CKOPOCTH TEUECHHUS )KUKOCTH 110 HATIPABIICHHUIO BJIOJIb TPYOBI

C) M3MEHEHHE CKOPOCTH TEUCHHs >KHUIKOCTH IO HAMpPaBICHHUIO, MEPICHIUKYIIPHOMY
MOTOKY YKHUIKOCTH

51. TlpousBenenue pgh (p - MIOTHOCT KUAKOCTH, g - YCKOPEHHE CBOOOIHOTO MaieHus, h
- BBICOTA CTOJIOA KMIKOCTH) SIBJIIETCSI BBIPAKCHHEM:

a) THAPOIMHAMUIECKOTO JTABJICHUS

b) ruapocTaTHYECKOTO TAaBICHUS

C) CTaTMYECKOTO JIaBJICHUS

d)rmoHOTO 1aBIICHUS B )KUIKOCTH
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52. O06BEMHas CKOPOCTh TEUSHHSI KPOBH B COCY/JIC paBHA:

a) TMHEWHOW CKOPOCTH TEYCHHS KPOBH

b) MpON3BEACHUIO JIMHEHHON CKOPOCTH Ha IUIONIA/lb CEUSHHSI COCyIa

C) OTHOIICHUIO JIMHEHHOM CKOPOCTH K TUIOILIAIN CEUCHHSI COCY1a

d) mpou3BeeHNIO TMHEWHON CKOPOCTH HAa KOA(DPHUITUEHT BA3KOCTH KPOBH

53. Metonom CTokca U3MEpSIOT:

a) Kod((PUIMEHT TOBEPXHOCTHOT'O HATSKCHHUSI KUJIKOCTEH
b) K03 HUIMEHT BAZKOCTH KUIKOCTECH

C) IUIOTHOCTb >KUJKOCTEH

d) cMaunBarOIIYI0 CIOCOOHOCTD JKUIKOCTEH

54. C yBeNM4YEeHUEM CKOPOCTH JBMKEHUS TEJa B )KUKOCTH CHJIA COTIPOTHBIICHHUS:
a) YMEHBIIIaeTCs

b) Bo3pacraer

C) HE MEHSETCA

55. Ha yuactke cyxeHus TpyOBbl:

a) YMEHBIIIAETCsl IMHEHHAas: CKOPOCTh TEYEHUS JKUAKOCTH
b) yBenmuuBaeTcs JIMHEHHAsI CKOPOCTh TCUCHHUSI JKUIKOCTH
C) yBeIUUNBaeTCsl 00bEMHAS CKOPOCTh TEUCHUS KUKOCTH
d) ymeHbImaeTcst 00bEMHasI CKOPOCTh TEUSHUS JKUIKOCTH

56. WMsmepenue kodpduimeHTta BI3KOCTH JKUJIKOCTH  METOJOM  KaNWUISPHOTO
BUCKO3UMETpPA MPOBOJIAT MPH YCIIOBHH:

a) paBEHCTBA MACC 3TAJTOHHON M UCCIIEAYEMOH JKUIKOCTH

b) paBeHCTBa 0OBEMOB ATATIOHHOM U HCCIIETyEMOM KHIKOCTH

C) paBeHCTBa OOBEMHBIX CKOPOCTEH ITATIOHHOM M UCCIIEyeMOU KUAKOCTEH
d) paBeHCTBa BpeMEHH MPOTEKAHUSI TAIOHHOW U UCCIIEyEeMOH KUIKOCTEI

57. Ilpu yMEHBIIICHUH BSI3KOCTH TUIa3MbI KPOBH CKOPOCTb OCEJaHUsI SPUTPOIIUTOB:
a) 0CTaéTcs MOCTOSTHHOM

b) ymenbIaercs

C) YBETTUYUBACTCS

Pazgen 2.

58. U30blTOyHAas MOTEHUMAIbHAs HHEPrUs IOBEPXHOCTHOTO  CJOS  KHUIKOCTH
IIPONIOPLIMOHAIBHA:

a) TUIOTHOCTH >KUJKOCTH

b) 00BEMY JKUAKOCTH

C) TUIOIIaIX CBOOOHON MOBEPXHOCTH
d) BbICOTE CTOJI0a KUIKOCTH

OIIK-3. 59. CBo60HOM MOBEPXHOCTHIO KUAKOCTH, HAXOASIIEHCS B COCYy/Ie, Ha3bIBAIOT:

a) TIOBEPXHOCTh, OTPAHUYNBAIOIIYI0 O0BEM KHUIAKOCTH
b) moBepXHOCTH pazjielia )KUIKOCTh-Ta3
C) BHYTPEHHIOIO IOBEPXHOCTh COCYa

60. B yci10BHSIX HEBECOMOCTH KUAKOCTH IPUHUMAET (HOpMY:
a) MPOU3BOJILHYIO



b) mapa
C) Kpyra

61. Ykaxxute pa3MepHOCTb KO (HUIMEHTA TOBEPXHOCTHOTO HATSKEHHUS:
a) H/m?

b) Hm

c) x/m

62. JlomoIHUTENBHOE JaBiieHHE, O0YCIOBIEHHOE MOBEPXHOCTHBIM HATSXKEHHEM I10]]

ceprueckoit cB0OOOIHOI MOBEPXHOCTHIO )KUIKOCTH:

a) HE 3aBUCHUT OT pajauyca chepbl
b) nponopioHaIBLHO pagryCy
¢) 0OpaTHO MPOMOPIMOHAIBHO PAIUYCY

63. BeicoTa MOAHSTHS KUAKOCTH B KAIMMJUIIPE C YMEHBIIICHHEM JHaMeTpa Kanuuisipa:
a) YMEHBIIIaeTCs

b) ocTaércs MOCTOSTHHOMN

C) YBEIMYNBACTCSI

64. JIns cronba >KUIKOCTH ¢ TUIOTHOCTBIO P BBICOTOM h mpowusBeneHue pgh ects:
a) TUIPOCTaTUYECKOE JJaBJICHUE

b) n30BITOYHOE JTaBlIeHHE CBOOOTHON TOBEPXHOCTH

C) BEC CTOJI0A KUJIKOCTH

65. 30bITOYHOE JaBlIEHHE, CO3IaBAEMOE MEHUCKOM JKUIKOCTH:
a) MPOIOPIIMOHAIBHO TNIOTHOCTH JKUIKOCTH

b) 06paTHO MPOMOPIIMOHAIEHO TIOTHOCTH KUIKOCTH

C) HE 3aBHCHUT OT IUIOTHOCTH YKHIKOCTH

66. Kocunyc kpaeBoro yria cMadynuBaHUS OTpULIATEINICH:
a) Y CMauyMBaOIINX KUIKOCTEH

b) y He cMaYMBAIOMIMX KUIKOCTEH

C) Yy JMHOOBIX KHUAKOCTEH

. 67. KocuHyC KpaeBoro yria CMaulBaHUs MOJOKHUTEIICH:
a) Y CMauMBaIOIIUX KUAKOCTEH

b) y HEe cMaYMBaOIMNX KUIKOCTEH

C) y JIOOBIX KHUIKOCTEH

68. IloBepXHOCTHO-aKTUBHBIMHU HA3bIBAIOTCS BELIECTBA:

a) YBEJIIMYUBAOIIHE BA3KOCTH KUIKOCTH

b) yBennuuBaromye NOBEpXHOCTHOE HATSHKEHUE KHUIKOCTU
C) YMEHBIIIAIOIINE BI3KOCTh KUIKOCTH

d) yMeHbIIaromye moBEpXHOCTHOE HATSXKEHUE JKUIKOCTH

69. IIpu HarpeBe KUAKOCTH KOA(D(HUIIMEHT TOBEPXHOCTHOTO HATSKEHUS:
a) YMEHBIIIaeTCs

b) HE MeHsIeTCS

C) YBETTUYUBACTCS

70. Ilpu oxnaXkAeHUH KUAKOCTH KOAPPUIIUEHT TOBEPXHOCTHOTO HATSXKEHHUSL:
a) yMEHbILIAEeTCS
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b) He MeHsieTcst
C) YBEITUUHBACTCS

71. Kakoii u3 yriioB Ha IPUBEAEHHOM PUCYHKE SIBIISIETCS KPAeBbIM yIJIIOM CMaunBaHU?

/.

QsR 540
| i

a) yroi ¢
b) yron

C) yroic
d) yron 0

. 72. Ha npuBepénnoM pucyHke popma cBOOOTHOM MTOBEPXHOCTH COOTBETCTBYET:

a) CMauMBAaIOIIEH KUIKOCTH
b) He cMauMBarOIIECH KUIKOCTH.

73. Ha npuBeaéHHOM pucyHke (opmMa cBOOOTHOM MOBEPXHOCTH COOTBETCTBYET:

a) CMauMBAIOIIEH KUIKOCTH
b) He cMaunBarOIIel KUIKOCTH

74. Kakoil U3 yIJioB Ha IPUBEJEHHOM PUCYHKE SIBJISIETCS] KPAEBBIM YIJIOM CMaulBaHUs?

SE

a) yroia ¢
b) yroxn 6
c) yrox [3?

75. Ha xakoM puCyHKE NPUBEAEH TPABUIIbHBIM BU MEHHCKA KUAKOCTH B KallWIUIApeE?

a b c

a) Ha puC. a)
b) Ha puc. b)
¢) Ha puc. ¢)?

76. Ha xakoM pUCYHKe NPUBEAEH NTPaBUIIbHBIN BUJI MEHUCKA KHUIKOCTU B KalUsIpe?
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a b ‘ c
a) Ha puc. a)

b) Ha puc. b)
¢) Ha puc. c)?

77. Ha xakoM pUCYHKE MPHUBEIECHO MPABUIIBHOE MOJIOKEHUE MEHUCKOB XKHUJIKOCTH B JBYX
CTEKJIIHHBIX KanuJuisipax?

a b c

a) Ha puc. a)
b) Ha puc. b)
) Ha puc. c)?

3amaHus 1151 BbINOJHEHUSI KOHTPOJIbHBIX padoT

1.1. Teno, OpolieHHOE BEPTUKAIBHO BHH3 C HAayaJIbHOM CKOPOCTHIO 5 M/C, B TOCIIETHUE 2 C
najieHusl MpoIUIO MyTh BJBOE OONBLIMM, uyeM B JBe mpeasiayuue 2 c. Onpeaenuts Bpems
NajJieHus U BBICOTY, C KOTOpoil Tenmo Obuio OpomeHo. I[loctpouth rpaduxu 3aBHCHMOCTH
IIPOMACHHOTO IIyTH, YCKOPEHUSI U CKOPOCTH OT BPEMEHH.
1.2. BBepx 1o uaeanbHO TIaIKOW HAKJIOHHOM IJIOCKOCTH, oOpa3zytomiei yroa 30° ¢ TOpU30HTOM,
OyCTHJIM a0y ¢ HadanbHOM ckopocthio 12 wm/c. Kornma maiiba nocturia MOJIOBUHBI
MAaKCHMAJIbHOM BBICOTHI MOJABEMA, U3 TOW K€ TOUKH, B TOM JK€ HANpPaBICHHH U C TOM XKe
CKOPOCTBIO MyCTHJIM BTOPYIO 1aii0y. OnpeenuTh: Ha KAKOM PacCTOSHUM OT Hayasla HaKJIOHHOH
IUIOCKOCTH BCTPETSTCS 00€ MIaiObl; MaKCUMaJIbHYIO BBICOTY MHOIbeMa IIaiObl; MPOMEXKYTOK
BpPEMEHH, MNpPOIIEAMUI OT Hayajga JBM)KEHHUS IepBOM Mmaiil0bl 0 ee BCTpPEeYH CO BTOPOM.
Haveptuth rpaduxu 3aBUCUMOCTH MPONUJEHHOTIO MMyTH, CKOPOCTH U YCKOPEHHUS OT BPEMEHU IS
HepBOif 11aii0B! B MPOMEXYTOK BPEMEHHU OT Hayasa JABMXKEHHS 0 MOMEHTA BCTPEUYH CO BTOPOH.

1.3. [lap, cB0OOAHO ABMKYLIUIICS CO CKOPOCTHIO 6 M/C, yaapuics 0 IPyrou map u, ABUrasich
B 00paTHOM HampaBJIEHUU CO CKOPOCTBbIO 2 M/C, BEpHYJCS B MCXOJHYIO TOuky (puc. 1.). Pac-
CTOSIHUE MEXJy HCXOJHBIM IOJIO’KEHUEM Illapa M €ro IMOJIOKEHHMEM B MOMEHT COYAapeHHs C
JPYTUM HIapoM paBHO So. IlocTpouTs i mpoMexyTKa BpeMEHH OT Havyasla JBM)KEHUS 11apa 10
MOMEHTa €ro BO3BpalllCHUs B HCXOJHOE TMOJIOKEHHE TpauKyd 3aBUCUMOCTH OT BpPEMEHH
CKOPOCTH, MOJYJISl CKOPOCTH, KOOPAMHATHI IIEHTpa mapa Ha ocu O, U MPOXOJUMOro MM IYyTH.
Onpenenuth Takke CpeJHEe 3HAUYEHHWE MOJYJs CKOPOCTH JBIDKEHUs Inapa. Bpemenem
COy/IapeHus 1apoB MpeHeOpeyb.

Puc.1

S
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1.4. HaGmoatenb, cTosmuii Ha miaTgopMe, ONpeaeiI, YTO TIEPBBIH BaroH 3JIEKTPOIOe3/1a
IpolIel MUMO HEero B TedeHue 4 ¢, a BTopoil - B TeueHue S5 c. [locne aroro mepennuil kpai
[0€3/1a OCTAHOBWICA Ha paccTossHUM 75 M oT HaOmogarens. Cuutas IBHKEHHE IO€3/1a
PaBHO3aMEIJICHHBIM, ONPE/IETUTh €r0 HAYaJIbHYI0 CKOPOCTh, YCKOPEHHE U BPEMsI 3aMEIJIEHHOTO
nBvkeHHs. HagepTuTh rpaduku 3aBUCHMOCTH ITyTH, CKOPOCTH U YCKOPCHHSI ITOe371a OT BPEMEHH.
3a Hayajgo OTCYeTa BPEMEHU MPUHATH MOMEHT MPOXOXKACHHUS MUMO, HAOIIOAATENs MepeIHero
Kpas noesja.

1.5.HaGmonarenb, CTOAIMA B MOMEHT Hayaia ABM)KCHUS DJIEKTPONOE3/la Y €ro MepeaHero
Kpasi, 3aMETHJI, YTO NEPBBIA BaroH MpoIlea MUMO Hero 3a 4 c. Onpenenutb Bpems, 3a KOTOpoe
MHMO HEro MpONAYT JIEBSITh BarOHOB, a TAKXKE BpeMs MPOXOXkAEHUS 9-ro BaroHa. Bo ckonbko
pa3 CKOpOCTh JIEBATOTO BaroHa OOJBIIE CKOPOCTH MSATOTO B MOMEHTHI MX MPOXOXKICHHS MHUMO
HabmonaTena? JIBIkKeHne CUMTaTh PaBHOYCKOPEHHBIM.

1.6. Teno, nBUrascy NpPSIMOIMHENHO C MOCTOSHHBIM YCKOPEHUEM, MPOILJIO MOCIEI0BATENBHO
JIBa paBHBIX yyacTka myTd, o 20 M kaxabiid. [lepBoiit yuactok npoiiaen 3a 1,06 ¢, a Bropoit —
3a 2,2 c. OnpenenuTs YCKOPEHUE Tea, CKOPOCTh B Havaje MepBOro U B KOHIE BTOPOTO YYaCTKOB
NyTH, MyTh, MPOUJIEHHBIA TEJIOM OT Hayana JBWKEHHUS IO OCTaHOBKU. HauepTuth rpaduku
3aBUCUMOCTH IIPOUIEHHOTO MyTH, CKOPOCTH M YCKOPEHUS OT BPEMEHHU.

1.7. C ropst AB (puc. 2) aymuoi 20 M B3 COCTOSTHHSI TIOKOSI CKaThIBAIOTCSI CAHKH M 3aTEM,
MPOJIOJKAS IBXKEHHUE OT TOYKHU B 10 TOPU30HTAIBHOM IIOCKOCTH, OCTAHABIMBAIOTCA Y TOYKH
C, mpoiias paccrosaue BC, papHoe 15 M. OnipeenuTh CKOPOCTh CAHOK B KOHIIE CITyCKa C TOPBHI,
yckopeHus Ha ydactkax AB u BC u Bpems ciiycka ¢ ropsl. Bech myts JIBC canku npoxoasT 3a
15 c. Yckopenwe Ha KaxaoM H3 ydacTkoB (AB m BC) cuutaTh MOCTOSHHBIM. HadyepTuth
rpaduKy 3aBUCUMOCTH TIPOUJICHHOTO MYTH, CKOPOCTH U YCKOPEHHS OT BPEMEHH.

1.8. ABTOMOOWIb TpOTaeTcsi ¢ MecTa M MEePBbIN KUJIOMETP MPOXOAMUT C YCKOPEHHUEM a; a
BTOpPOIl — ¢ yCKOpeHueM a,. [Ipu 3TOM Ha mepBOM KHJIOMETpPE €ro CKOpocTh Bo3pacTaeT Ha 10
M/C, a Ha BTOpOM — Ha 5 M/c. OmpenenuTb: BpeMsl NPOXOXKACHHUS TMEPBOTO U BTOPOTO
KWJIOMETPOB; Kako€ yCKOpeHue OoJibllle — @; WIU d; CPEJHIO CKOPOCTh HAa BCEM IYTH.
Haveptuth rpaduku 3aBUCUMOCTH ITyTH, CKOPOCTH M YCKOPEHHUS OT BpEMEHHU.

M
L

Puc.2

1.9.Teno, xoTopoMy cooOIeHa HadalbHAass CKOPOCTh 2 M/C, HA4all0 CKOJB3HUThH IIO
HAKJIOHHOM T10cKocTU. 3a 10 ¢ OHO MPOXOAUT MO HAKIIOHHOM TUIOCKOCTH IyTh 50 M, a 3aTeM 1o
TOPU30HTAJILHOM MOBEPXHOCTU /10 OCTaHOBKH - 90 M. CuMTas ABM)KEHHE Tejla Ha KaXJAOM M3
Y4acTKOB PaBHONEPEMEHHBIM, OMNPEIEIUTh CKOPOCTh Tela B KOHIIE HAKIOHHOW IUIOCKOCTH,
YCKOPEHHUS! Ha HAKJIOHHOM W TOPH30HTAJIBHOM Yy4YacTKaX IYyTH, CPEIHIOI0 CKOPOCTh Ha BCEM
MyTH; BpeMsl ABIKEHUs Tena. HauepTuTh rpaguku 3aBUCUMOCTH IyTH, CKOPOCTH M YCKOPEHUS
OT BPEMECHH.

1.10. JIbpkHUK cbexan ¢ ropel aauHo 40 M 3a 10 ¢, mocie 4yero oH mpoexan Io
TOPU3OHTANBHON TuTOmaAKe 10 octaHoBKH 20 M. Cuumras IBMKEHUE JBDKHHKA Ha O0OHMX
y4acTKax paBHOMEPEMEHHBIM, OMPENEIUTh CKOPOCTh JBDKHHUKA B KOHIIE TOPBI, CPEIHIOIO
CKOPOCTh Ha BCEM IIyTH, YCKOPEHHUS Ha KaXXIOM M3 Yy4YacTKOB, BpEMs JABUKEHUS TIO
TOPU30HTANBHON TUTONIake. HauepTuth rpaduku 3aBUCUMOCTH MYTH, CKOPOCTH U YCKOPECHHS
JBDKHUKA OT BPEMEHH.

1.11. Teno, xotopomy OblTa cOOOIIEHAa HEKOTOpas HayallbHas CKOPOCTh, IBHIKETCS
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PaBHOYCKOPEHHO. 3a TPEThIO CEKYH/y CBOET0 ABMXKEHUS OHO mpouwio 10 M, a 3a mectyto - 16 m.
Onpenenuts yCKOpEHUE Tea, HadallbHYyI0 CKOPOCTb, CKOPOCTh K KOHIY BOCBMOW CEKYHHBI U
nyTbh, IPONJAEHHBIN 3a 8 c. HauepTuTh rpadmkn 3aBUCUMOCTH NPONAEHHOIO MyTH, CKOPOCTH U
yckopeHnus Tena oT BpeMeHH.

1.12. Kycok npa oiuH pa3 OpocaroT ¢ HEKOTOPOI CKOPOCTHIO MO yrioMm 30° K TOPU30HTY, a
Jpyro# pa3 MycKaroT ¢ TAKOH e CKOPOCTHIO 10 TOPU30HTATBHON TOBEPXHOCTH JibJa. Bo BTopom
cily4ae OpOIIEHHBIH KYCOK JIbJJa HaXOQWICA B JBMKEHMM B § pa3 JOJIbIIE, YeM IpHU IOJIETE B
Bo3ayxe. Onpenenuts KOdhGUIMEHT TPEeHUs JbJAa O Jie[, OTHOIIEHHWE MPOWUIACHHBIX B 00OMX
CIIy4asiX pacCTOSTHUM B TOPU30HTAILHOM HarpaBieHUH. COpOTUBIECHUEM BO3TyXa IPEHEOpEYb.

1.13. [Tox KakuM yTJIOM K TOPH30HTY Hajo OpocuTth Teno maccoit 200 T, 9ToOBI JaTbHOCTH
nojera ObIa B 1Ba pa3a 0OJbIIEe ero MaKCUMaIbHOW BBICOTHI MOIBEMA, €CIH TOPU30HTATBLHBIN
BCTPEUHBIN BETEP JACHCTBYET HA TEJIO C MOCTOSTHHOM cuiior B 1 H?

1.14. U3 Gpanacnoiita, MOAHITOrO HaJl MOBEPXHOCTHIO 3€MJIM Ha BBICOTY 2,5 M, ObET CTpys
BOJIBI 1TOJ1 YIJIOM 36° K TOPU30HTY U MajaeT Ha 3eMJII0 Ha PacCTOSHUU 15 M OT TOro mecTa, Hajl
KOTOPBIM HaxomuTcst OpaHiacnolT. Omnpeaenutb, Ha Kakyld MaKCHUMAaJbHYIO BBICOTY
MOJTHUMAETCS CTPYSI BOJIbI, paANyC KPUBU3HBI CTPYH B BBICIIEH TOYKE, CKOPOCTH BOJBI B MOMEHT
najieHusl Ha 3eMJII0 U 00BEM BOJIbI, ITOJaBaeMOi OpaHACTIONTOM 3a 1 MHH, €Clid IUIONIa/lb OTBEP-
crust 6panscroiita papra 1 cm”. COnpoTUBIEHHEM BO3IyXa IPEHEOPEYbD.

1.15. U3 onHOW TOYKM OJHOBPEMEHHO OpOIIEHO JBa Tejla C OJMHAKOBON HayalbHOU
CKOpoCThIO 20 M/C TI0J] Pa3sHBIMU yIIIaMH K TOpU30HTY: 0,=45°, 0, =60°. OnpeaenanTs paccToIHHE
MEXJly TeJIaMHU CITyCTsI 2 C TI0Cje Hayaja ABM)KEHHUS, CKOPOCTHU TeJ B ’TOT MOMEHT, HOPMAJIbHOE
U TaHTeHIMAbHOE YyCcKopeHus uepe3 lc mocne Opocanus. CoOnpoTHBICHHEM BO3AyXa
npeHedpeys.

1.16. C Gaynkona, BBICOTa KOTOPOTO 5 M HaJl MOBEPXHOCTHIO 3eMJIM, OpOIIEeH KaMEHb IOJ
yriiom 45° k ropuszonty. Kamenb ynai Ha 3eMJII0 Ha paccTosiHud 48 M OT MecTa, HaJl KOTOPhIM
HaxoauTcs OankoH. OnpeaenuTs Ha4albHYI0 CKOPOCTh KaMHSI, BpeMs €ro MojieTa, HauOOoJbIIYIO
BBICOTY MOJbEMA, PaJlyC KPUBU3HBI TPAEGKTOPUU B HAMBBICIIEW TOYKE, CKOPOCTb KaMHsS B
MOMEHT MaJeHUs Ha 3eMJII0, YIoJl, KOTOPbI 00pa3yeT CKOpOCTh KaMHSI B MOMEHT MaJIeHUs Ha
3eMJII0 C TOPU3OHTAIBFHBIM HarpasieHHeM. CONpOTUBIEHUEM BO3/TyXa MIPeHEOpeYb.

1.17. HeGonpbioe Teno ObLIO BBHIMYIIEHO U HA4Yallo MagaTh U3 COCTOSIHUS MOKOS C BBICOTHI H.
Ha BrbicoTe /# OHO aOGCONIFOTHO HEYMPYTO yAapseTcs O HEOOJBITYIO 3aKPEINIEHHYIO M TJIaJKYyIO
IUIOIIAJIKY, PACIIOJIOKEHHYIO MO YIJIOM 0=45° K ropu3oHTy. OnpeaenuTs BpeMs NajeHus Tena
Y TOPU3OHTAJIBHYIO JANbHOCTH Mojera, cuntas H=10m u 7 =5 m.

1.18. Heboub1ioe Teso, OporienHoe noJ yrioM 45° K TOpU30HTY ¢ Ha4allbHON CKOPOCThIO 15
M/C, yIpyro yaapsercs 0 BepTUKAJIbHYIO IVIaJKyI0, CTEHKY, HaXOSIIYIOCsS Ha pacCTOSTHUM 14 M
(mo ropu3oHTanM) OT MecTa Opocanus. OnpenenuTh, Ha KAKOM PAaCcCTOSHUU OT CTEHKH yHaJeT
TEJI0 Ha 3eMITI0, eclii Kod(dunneHT BoccTaHoBieHus k=0,75. Haiftu Takke OTHOIIIEHUE STUX
paccTosiHUM, €CTIM BO BTOPOM cilydae yiap aOCONIOTHO YIPYTHil.

1.19. Masienbknii IIApUK MOABEUIEH HA HepacTsKUMoW Huth jauuHou 0,5 M. Ilpwm
BEePTUKAJIbHOM  TOJIOKEHMHM HUTH  (TIOJOKEHHWE  paBHOBECHs)  IIAPUKY  COOOLIAOT
TOPU30HTANIbHYIO CKOpocTh 4 Mm/c. Ompenenautb BbICOTY /H Haja HCXOJHBIM YpPOBHEM, IOCIE
JOCTUKEHMSI KOTOPOH IIApUK ABUKETCA 110 TPAEKTOPUH, OTIMYAIOLIENCS 0T OKpyx)HocTu. Haiitn
CKOPOCTh IIapHKa B MOMEHT JIOCTHKEHHUS 3TOM BBICOTHI U MAaKCUMAJIbHYIO BBICOTY IMOAHSTHUS
mapuka. C Kakoll BBICOTHI LIApUK CHOBAa HAYHET JBUraThCs MO OKpykHOcTH? Ha kakom
HauMEHbBIIEM pacCTOSHUU (M0 TOPU30HTANM) OT IMOJIOKEHUS PaBHOBECHSI HAJI0 MOCTaBUTh
JIOBYILIKY, YTOOBI MOMMaTh IIAPUK MOCJE TOrO, KaK OH MepecTaHeT ABUraThCs MO OKPY>KHOCTHU?
ConpoTuBieHHEM BO3yXa peHeOpeyb.

1.20. HeGonbioe Teno, OpolieHHOE BEPTUKAJIBHO BHU3 C BBICOTHI 32 M C HavajgbHOMN
CKOPOCTBIO 2 M/C, YIIPYro yAapsercs O 3aKperyieHHylo Ha BbicoTe 20 M. IIaJKyIO IUIOUIAAKY C
yriaoMm HakiaoHa 30° k ropu3oHTy. OmpenenuTs, BO CKOJIBKO pa3 BpeMs NaJCHUs Teja IpH
BCTpeYEe C IUIOMAAKONH OObIIe BpPEMEHH CBOOOJHOTO TaACHUS, ecld KO3 HUIHEHT
BOCCTaHOBJIEHMs paBeH 0,8 HalbHOCTH MOJIETa TENa 10 TOPU3OHTAIM, OTHOLIEHHE CKOPOCTEH B
KOHIIE Ta/IeHus1 IPU BCTpeUe C IIIOIIAKOM U MPU CBOOOTHOM IMaJCHUH.
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1.21. B nepeBsiHHBIN Iap Maccod m,;=8 KrI, MOJBELICHHbI HA HUTU JUIMHOU [ =1, 8 M,
MOTIaJaeT TOPU3OHTANIBHO JIeTAas My Maccoi m,=4 1. C Kakoil CKOpOCThIO JieTelNa MmyJisi, eClin
HUTb C LIAPOM U 3aCTpSBILEN B HEM IyJIei OTKJIOHMJIACh OT BEPTUKAIX Ha yroi a=3°? Pasmepom
nrapa npeHedpeyb. Y aap Myl CYUTATh IPSIMbIM, IIEHTPATbHBIM.

1.22. [lo HeOompIIOMY KYCKY MSTKOTO JKeje3a, JeKalleMy Ha HakoBajbHEe Maccoil m = 300
KI, yaapseT MoJioT maccod m. = 8 kr. Ompenenuts KIIJ » ynapa, ecnu ynap Heynpyruid.
[Tosie3HO# cunTaTh SHEPTHIO, 3aTPAYCHHYIO Ha Te(hOpMaIIHIO KyCcKa yKeesa.

1.23. IIlap maccoit m; = 1 Kr ABUKETCS CO CKOPOCTBIO V = 4 M/C M CTAJIKUBACTCS C IIapOM
Macco m; = 2 KT, IBWKYIIUMCS HaBCTPEUy €My CO CKOPOCTBIO V>=3 M/c. KakoBeI ckopocTH u; 1
u; apoB mocie yaapa? Yaap cuutaTs abCONIOTHO YIIPYTUM, MPSMBIM, IEHTPaIbHBIM.

1.24. Illap maccoit m; =3 Kr IBHKETCS CO CKOPOCTBIO Vi = 2 M/C M CTaJKHBaeTCs C
MOKOSIIIIUMCSL TTapoM Maccoi m»=5 kr. Kakas pabora Oynmer coBepiieHa mnpu aedopManuu
mapoB? Y iap CUuTaTh aOCOMIOTHO HEYNPYTHM, TPSMBIM, IIEHTPAIbHBIM.

1.25. Onpenenuts KIIJl 1y neynpyroro ynapa 6oiika maccoit m,;=0,5T, majaroiiero Ha cBaro
maccoi m,=120 kr. [lone3Ho0i cUUTaTh SHEPTHUIO, 3aTPAYCHHYIO Ha BOMUBAaHUE CBaM.

1.26. Illap maccoit m,= 4 KT ABHKETCS CO CKOPOCTBIO V = 5 M/Cc M CTAJKUBACTCS C IIapOM
Maccoil m,=6 Kr, KOTOPbIA JBMXETCS €My HaBCTPEUy CO CKOPOCTBIO V> = 2 m/c. OmnpenenuThb
CKOpPOCTH #; U u; UIApOB TMOCJIE ynapa. YJAap CyYuTaTh aOCONIOTHO YIPYTUM, MPSIMBIM,
LEHTPAJIbHBIM.

1.27. U3 crBoJla aBTOMAaTWYECKOrO MHUCTOJIETa BbUIETENa Imyis maccoil m; = 10 r co
ckopocteio V' = 300 m/c. 3arBop muctonera maccoit m:; = 200 T mpHWKUMAETCS K CTBOIY
NPYKUHOM, KECTKOCTh KoTopoi k=25 kH/m. Ha kakoe pac cTosHHME OTOHIET 3aTBOp Mocie
BbIcTpena? CunuTaTh, YTO MUCTOJIET KECTKO 3aKPETLIEH.

1.28. Illap maccoit m; = 5 Kr JIBHXKETCS CO CKOPOCTBIO V; = | M/C M CTaJIKUBaeTcs ¢
HOKOSIIIUMCS IIIApOM Maccoil m; =2 Kr. OnpenenuTb CKOPOCTH u; U U, IIAPOB MOCie yaapa. Y iap
CUMTATh A0COIIOTHO YNPYTUM, MPSMBIM, LIEHTPATBbHBIM.

1.29. U3 opyaus, He UMEIONIETO TPOTHBOOTKATHOTO YCTPOHUCTBA, TPOU3BOAIACEH CTPEIh0a B
TOPU30HTANILHOM HarpaBieHud. Korjga opyaue ObUI0 HETOABUKHO 3aKPEIUICHO, CHAPS BbUIETEN
co ckopocThio vi= 600 M/c, a KoTJ]a OpYy IO TAIH BO3MOXHOCTh CBOOOHO OTKATHIBATHCS HA3A/,
CHapAI BBUIETEN CO CKOPOCThIO V, = 580 M/c. C Kakod CKOPOCTBhIO OTKAaTHUJIOCH IPU ATOM
opyaue?

1.30. Ilap maccoi m;=2 Kr CTaJKUBACTCA C MOKOAIMIMMCS IIapoM OOoJblLIed MacChl U MpU
stom TepsieT 40% xkuHeTHyeckod sHeprum. Omnpenenutb Maccy m, Oonbliero mapa. Yaap
CUUTATh A0CONIIOTHO YNPYTHUM, IPSIMBIM, LIEHTPAJIbHBIM.

1.31. [lapuk maccorr m=60 r, NpuUBsI3aHHBIA K KOHIy HUTH JuIMHOU {,=1,2 M, Bpamaercs ¢
gacToTo n; = 2¢’, omupasch Ha TOPU3OHTAIBLHYK IUIOCKOCTh. HUTh yKOpaumBaercs,
npuOmKas mapuk K ocu a0 paccrosHus ,=0,6 M. C kakoil yacTtoToit n, Oyner Mmpu 3TOM
Bpamarbes mapuk? Kakyro paboTy A coBepliaeT BHEUIHSS cuila, yKkopauuBass HUTH? TpeHuem
1IapyKa o MIOCKOCTh MPeHeOpeyb.

1.32. Ilo xacaTenbHOM K IIKMBY MaxOBHMKa B BUE IucKa AuameTpoM D =75 cMm u maccoi m
= 40 xr mpwioxeHa cuia F=1 kH. OnpenenuTs yriioBoe YCKOPEHHUE € W YaCTOTY BpaIICHUsS #
MaxoBHKa uepe3 BpeMs t=10 ¢ mocie Havana AEWCTBUS CHJIBI, €CIIM PaJNyC T IIKKWBA paBeH 12
cM. Cuitoit TpeHus npeHedpeyb.

1.33. Ha o0on maxoBuka nuamerpoM D=60 cM HaMOTaH HIHYp, K KOHIy KOTOPOTO
MpUBS3aH rpy3 Maccoi m=2 kr. Onpeaenutb MOMEHT WHEPLUU J MaxoBHKa, €CJIM OH, BPaIIasiCh
PaBHOYCKOPEHHO TOJ| ACWCTBUEM CHIIBI TSDKECTH T'py3a, 3a BpeMs t = 3 ¢ mpuoOpen yrioByro
CKOpOCTh ®=9 pa/c.

1.34. Hutb ¢ npuBsA3aHHBIMU K €€ KOHI[aM rpy3amu maccamu m;=50 r u m,= 60 r nepexkuHyTa
yepe3 0510k quamerpoMm D=4 cm. OnpenenuTs MOMEHT uHepiuu J OJ0Ka, €ClI MOoJ 1eUCTBUEM
CHJIBI TSKECTH TPY30B OH TMOJYYWI YIJIOBOE Yyckopenue &=1,5 pan/c’. Tpenuem u
MPOCKaJIb3bIBAHUEM HUTH IO OJIOKY IPEeHEOpeyb.

1.35. CrepxeHp Bpamiaercss BOKPYI OCH, IPOXOJISAIIEH YEpe3 €ro CepeluHy, COIJIacHO
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ypasHenuto ¢ = At + Bt’, rne A = 2 pan/c, B= 0,2 pan/c’. Onpenenurs Bpallaomui MOMEHT M,
NEHCTBYIONIMI Ha CTEp)KEHB Yepe3 BpeMs t=2¢ Mociie Hayalla BpaIleHHs, €CJIM MOMEHT WHEPIHH
crepxkns J=0,048 kr- m*.

1.36. ITo ropu30HTaIBLHON MJIOCKOCTH KAaTUTCS JHUCK CO CKOPOCThIO V' =8 m/c. Onpenenurhb
KOX(PQUITUEHT COMPOTHUBIICHUS, €CIH JHCK, OyJy4d MpeloCTaBICHHBIM camMoMy ce0e,
OCTaHOBWJICS, PO MyTh =18 M.

1.37. OmpenenuTs MOMEHT CHJIBI M, KOTOpBHIH HEOOXOIMMO NPUIOKHTH K OJIOKY,
BpAIIAOIIEMYCs C 9acTOTOM 7 =12 ¢, 4ToOBl OH OCTAHOBMJIC B TeUeHHE BpeMeHu At=8 c.
Huametp 6moka D=30 cM. Maccy 0ioka m=6 KI' CYHTaTh PAaBHOMEPHO pacCHpeAeNICHHON Mo
oboy.

1.38. brnok, nmeromuii popmy amcka maccoir m=0,4 Kr, Bpammaercs Moj JCHCTBUEM CHIIBI
HATSDKEHUS HUTH, K KOHIIAaM KOTOPOMW MojBemIeHsl rpy3bl Mmaccamu m; = 0,3 xr u m, = 0,7 xr.
Ornpenenuth cuiibl HaTsDKeHUs T; U T> HUTH 110 00€ CTOPOHBI OJI0Ka.

1.39. K kpato cTosna npukperuieH 6510k. Yepes 610k mepekrHyTa HeBecoMasi U HepacTsHKUMast
HUTb, K KOHIIAaM KOTOPOW MPUKpPEIUIeHbI rpy3bl. OANH Ipy3 IBUKETCS MO0 NOBEPXHOCTHU CTOJIA, a
JIpyrou - BIOJb BepTUKaIX BHU3. Onpenenuts koddduiueHT f TpeHus MexX1y MOBEPXHOCTIMHU
rpy3a M CTOJia, €CIIM MAacChl KKIOTr0o rpy3a M Macca OJOKa OJAMHAKOBBI M TPY3BI JBHXKYTCS C
ycKopenueM a=5,6 m/c’. [Ipockanb3bIBaHUEM HUTH 10 GJIOKY ¥ CHIJION TPEHUs, A€HCTBYIOIIEN Ha
0JI0K, IpeHeOpeYb.

1.40. K xoHIIaM JIETKOW W HEPACTSHKMMOW HUTH, MEPEKUHYTOW dYepe3 OJIOK, MOABEIICHBI
rpy3bl Maccamu m; = 0,2 xr u m,=0,3 kr. Bo cKoJpKO pa3 OTIIMYAIOTCS CUJIBI, IEHCTBYIOIINE HA
HUTH 110 00€ CTOPOHBI OT OJI0Ka, ecniu Macca 6soka m=0,4 Kr, a ero oCh JBUKETCS BEPTUKAIBLHO
BBEPX C YCKopeHweM a=2 M/c*? CunaMu TpeHWs W TIPOCKAIb3bIBAHMSA HUTH TI0 OJIOKY
npeHeOpeyb.

1.41. Onpenenuth HaNpsHKEHHOCTh (G TPaBUTAIMOHHOTO ToJisi Ha BbicoTe h=1000 kM Hax
NOBEPXHOCTHIO 3emiid. CUNTATh U3BECTHBIMU YCKOPEHHE g CBOOOIHOTO MaIeHUs Y TIOBEPXHOCTH
3emun u ee paauyc R.

1.42. Kakas pabota 4 Oynmer coBepllieHa CHJIAMH TPaBUTAIMOHHOTO TOJIS TPH TaJCHUHM Ha
3emutro Tena maccoit m=2 xr: 1) ¢ Beicotsl A~=1000 kMm; 2) n3 6€CKOHEUHOCTH?

1.43. 113 OecKkOHEYHOCTH Ha TOBEPXHOCTh 3eMJIM MaJaeT MeTeopuT Mmaccol m=30 Kr.
Omnpenenuts paboty A, KoTopas mpu 3ToM OyAeT COBEpIlIeHa CUJIaMHU I'PaBUTALMOHHOIO IOJIS
3emiH. YckopeHHe CBOOOJHOIO MaJeHHUs g Yy MOBEPXHOCTH 3eMJIM M ee paguyc R cuuTarh
W3BECTHBIMU.

1.44. C noBepxHOCTH 3eMJIM BEPTHKAJIBLHO BBEPX MYIIEHA pakeTa co CKOPOCThIO V=35 KM/C.
Ha xakyto BbICOTY OHa IOJTHUMETCS?

1.45. ITo xpyroBoit opoure Bokpyr 3emiu oOpamaercss CIyTHUK ¢ nepuogoM T=90 muH.
Onpenenuts BBICOTY CIIyTHHKA. Y CKOPEHHE CBOOOHOTO MaJACHUS g Y IOBEPXHOCTH 3eMIIU U €€
paauyc R cunrath N3BECTHBIMMU.

1.46. Ha xakoM paccTOSIHUM OT LIEHTpa 3eMJIM HaXOAUTCS TOUKa, B KOTOPOW HAIPSHKEHHOCTD
CYMMAapHOT0 IpaBUTaLIMOHHOTO 1o 3emiu U JIyHbl paBHa Hymto? IIpussTh, 4TO Macca 3eMiu B
81 pa3 6ombiie maccel JIyHBI 1 9TO paccTostHUE OT LeHTpa 3emun 10 neHTpa JIlynsl pasHo 60 pa -
auycam 3eMIIu.

1.47. CnytHuK oOpamaercs BOKpYTr 3eMiu 1O KpyroBoil opOute Ha BbicoTe h=520 kM.
OnpenenuTts nepuoj OOpalleHus: CIyTHUKA. Y CKOpeHHEe CBOOOIHOTO MaJeHNUs g Y TOBEPXHOCTH
3emiu 1 ee paauyc R cuuTaTh W3BECTHBIMHU.

1.48. Onpenenuth TUHEHHYIO U YIIIOBYIH) CKOPOCTH CITyTHHKA 3eMIIH, 0OpaIaolierocs mo
KkpyroBoii opoute Ha BbhicoTe h=1000 kM. YckopeHne cBOOOTHOTO MAaJCHHS g y MOBEPXHOCTH
3emiu M ee paanyc R cuntaTh N3BECTHBIMH.

1.49. KakoBa macca 3emuu, ecnu u3BecTHO, uTo JlyHa B TedeHuwe roga copepmaer 13
oOpatieHuit BOKpYr 3eMid 1 paccTostHie ot 3emin 10 JIyHsl paBHo 3,84 -10° m?

1.50. Bo ckonpko pa3 cpeaHsisi IUIOTHOCTh 3€MHOIO BEIIECTBA OTIMYAETCA OT CpEeaHEH
wioTHOCTH JiyHHOTO? [IpuHATE, uTO paguyc R, 3emiu B 390 pa3 Oonbie paguyca R, JIynsl u Bec
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Tena Ha JIyHe B 6 pa3 MeHbllIe Beca Tejla Ha 3eMIle.

1.51. Bopa, koTopyto pokauMBaroT yepe3 INIaJKUil IIJIaHT, BBIPHIBACTCSA U3 HETO Yepes
HAaKOHEYHUK, UMEIOMMI monepeunoe cedenue 35 cm’. Ctpys HampasineHa mox yriom 30° k
TOPU30HTY U OJHUMaeTcs Ha BbicoTy H=4,8 M Haj BeIXoqHBIM oTBepcTueM. [lonarommii miaHr
Hacoca MorpyXeH B OOJIBIION pe3epByap, YpOBEHb BOJBI B KOTOpoM Ha h=2,4 M HMXe ypOBHS
OTBEepCTUS B HakoHeYHHMKe. OnpeaenuTb, KaKyl0 MOLIHOCTb MOTpPEOIseT OT CeTH
3JIEKTPOJIBUTaTeNh, TPUBOISIINNA B ACHCTBUE UCTIONB3YyeMBbIi Hacoc, ecnu oomuii KIT/] nacoca ¢
anekTpojsurarenaemM n=60%.

1.52. Ctpys BOIpl auaMeTpoM 2 CM, ABWXKYIIAsCS CO cKopocThio 10 M/c, ymapsieTcss o
HETO/BWKHYIO IIJIOCKOCTb, IIOCTABJICHHYIO NEpPHEHAUKYJIApHO K cTpye. Onpenenuts cuity
JIaBJIEHHs CTPYU Ha IIOCKOCTb, CUMTAsl, YTO IOCJIE y/iapa O INIOCKOCTh CKOPOCTh YaCTHUIL BOJIbI
paBHa HYJIIO.

1.53. KyOuk w©3 OJHOpPOJHOTO MaTepHalia, HaXOIAIIMWUCA B JKUJIKOCTHU, BCIUIBIBAET C
HOCTOSSHHOW CKOpOCThiO. [InmoTHOCTh kuakocTh B 3,5 pasa Oousblie IUIOTHOCTH MaTepHaia
KyOuka. OnpenenuTb, BO CKOJIBKO pa3 CWJIa TPEHUs, NEHCTBYIOIAs Ha BCIUIBIBAIOIIUN KyOUK,
0oJbIlIe Beca 3TOro Kyouka.

1.54. B cocyn HemnpepbIBHO JLETCSA CTPYsS BOABI M3 KpaHa BOJIOMPOBOJA. 3a 1¢ HalMBaeTcs
0,3 1 Boabl. KakoB noymkeH OBITH JuMaMETp OTBEPCTHS B JIHE COCyJa, YTOObI BOJa B HEM
JieprKanach Ha IIOCTOSIHHOM ypoBHe, paBHOM 10,5 cm?

1.55. IMwmnap Hacoca umeet auaMetp 20 cM. B HeM aBHXKeTCS MOpPILIEHb CO CKOPOCTHIO 1
M/C, BBITAJIKMBAIONIMKA BOJXYy Yepe3 OTBepcTHe auaMeTpoM 2 cM. Omnpeaenutbs CKOPOCTb
BBITEKAaHUs BOJbI M JaBJIIEHUE BOJBI B LIMJIIMHPE HACOCA.

1.56. Teno, nanas B BOJE U3 COCTOSIHUS IOKOS, NMPOLUIO MyTh S 3a BpeMs ¢ Onpenenurhb
IUIOTHOCTb T€Ja, CUYUTAas CUIY COMPOTUBIICHUS BOBI TOCTOSIHHOM M MeHbIEH AelcTBYOMEH Ha
TEJIO CHJIBI TSKECTH B 11 Pas.

1.57. T'maakuii pe3wHOBBIA IWIHYpP, JUIMHA KoToporo { u koadduiumeHt ympyroctu Kk,
MOJIBELIEH OJJHUM KOHIIOM K Touke O. Ha npyrom xonue nmeercs ynop B. 13 Touku O HaunHaeT
cBoOOmHO mamath Mydra A maccor m (puc. 2). IlpeneOperas maccod mHypa W yropa,
OIIpEeECINTh MAaKCUMAJIbHOE PAaCTSKEHHUE LIHYpa.

1.58.Onpenenuts CKOpOCTh BBUIETA IIApUKa MAaccoi 15 I U3 npy>XKMHHOTO MUCTOJIETA, €CIIN
npy»xuHa Oblia cxxata Ha Al= 6 cM u ee )xecTkocTb k= 180 H/m.

1.59.BepxHuii KOHEll MPOBOJOKH IIUHOW {, 3aKpeIuleH, a K HWKHEMY IOJBELIEH IPy3
Maccoil m, moj JeHCTBUEM KOTOPOTo MPOBOJOKa yiuiMHsAeTcs Ha BenuuuHy Al. OnpenenuTtsb
M3MEHEHUE NOTEHIMAIILHON 3HEPTUH IIPOBOJIOKU U Tpy3a.

1.60.BepxHuii KOHEN METAJIUTMYECKOTO CTEPKHS 3aKpervieH. K HibkHeMy IpUiIoKeHa napa
cui, MOMeHT Kortopoil pasen 107H-m. Vron sakpydumBanusi crepxkHs 5°. Onpenenurs
MOCTOSIHHYIO KPYYEHHSI U TOTEHLUAIbHYIO SHEPTHUIO Je()OPMUPOBAHHOTO CTEPIKHSL.

1.61. OmpenenuTh CpPENHION KUHETHUYECKYHO 3HEPIHIO BpAIlAaTEIbHOIO ABMXKEHUS OJIHOU
MOJIEKYJIbl JIByXaTOMHOT'O ra3a, €cild CyMMapHas KHUHETHYecKash SHEprus MOJIEKYJ OJIHOTO
KHAJIOMOJISI 3TOTro rasa pasHa 6,02 M/[x.

1.62. CxoipKO MOJIEKYJI BOJIOPOJIa HAXOJIUTCA B COCYJ€ BMECTUMOCTBIO 2 JI, €CIIU CPEIHSIS
KBaJIpaTUYHAs CKOPOCTh JBIKEHUs MoJIeKyI 500 M/c, a naBiienue Ha crenku cocyzaa 10° TTa?

1.63. HaiiTu CpeHIOI0 KMHETHYECKYIO SHEPIHI0 BPalaTEIbHOIO JABUKEHUS BCEX MOJEKYII,
conepxkamuxcs B 0,25 r Bonopoaa nmpu temneparype 13 °C.

1.64. JlaBnenue uneansHoro raza 2 mlla, kornenrpanus monekya 210" cm™. Onpenenurs
CPEIHIOI0 KHMHETUYECKYI0 JHEPIUIO0 IIOCTYNATEIbHOIO JABW)KEHHS OJHOM MOJIEKYJIBl H
TEeMIEpaTypy rasa.

1.65. OmnpenenuTh cpeiHHE 3HAUYEHUS IOJHOW KMHETHMYECKOH SHEPIruu OAHON MOJIEKYJIBI
HEOHA, KUCIIOpO/ia ¥ BOASIHOTO napa mpu temmneparype 600 K.

1.66.CpeHsist KHHETHYECKAs SHEPTHs TIOCTYIIATEBHOTO BHYKEHUS MOJIEKYJT Ta3a pasHa 5« 10 ' Jk.
Konnenrparmst Monekyi 3 ¢ 10" em™. Onpenenuts napnenve rasa.

1.67.B cocyzne BMectumocThio 200 cM® Haxomutes ra3 npu temmeparype 47 °C. Uz-3a yreuku

rasa
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13 KONobI pocounnocsk 10 monexyn. Hackonbko CHU3MIIOCH JaBlIeHHE Ta3a B cocye?

1.68. CkoabKO MOJIEKYJ Ta3a HAXOJIUTCS B COCYJI€ BMECTUMOCTBIO 1,5 71 IpU HOpMabHBIX
YCIOBUSIX?

1.69. OnpenenuTh KOHIEHTPALMIO MOJEKYJ HieadbHOro raza npu temmeparype 450 K u
nasiennu 1,5 Mlla.

1.70.OmpeienuTh TeMIEpaTypy HICAIBHOTO Ta3a, €ClU CPeIHss KUHETUYecKas JHEeprus
IIOCTYNATEILHOTO IBUKEHHs €ro Mojiekya 3,2 x 10 " Jk.

1.71. B cocyne BMecTMocThIO 10 1 Haxoautcs 2 r kuciaopoaa. OnpeaeauTh CpeTHIO0
JUTMHY CBOOOJHOTO MpoOera MOJIEKY!I.

1.72. OnpenenuTs CpeqHIO UIMHY CBOOOIHOTO mMpobera MOJEeKyJ a30Ta, €CH IIOTHOCTh
paspesxxennoro rasa 0,9 ¢ 10° xkr/m’.

1.73. Ilpu kakoM JaBJI€HUU CPEIHssS JJIMHA CBOOOIHOTO Mpobdera MOoJIeKy KUCIOpOo/ia paBHA
1,25 m, ecnu Temriepatypa raza 50 °C?

1.74. BBIMUCAUTH CPETHIO AJIMHY CBOOOTHOTO Mpodera MOJIEKY T BO3AyXa MpU AaBJICHUU
1+10° ITa u Temneparype 10 °C.

1.75. 1o ycrnoBuro npensayIei 3aqauu BeIYUCIUTh kodddurment muddys3un Bo3ayxa.

1.76. Bo ckomnbko pa3 koddduiment muddy3un MolieKyan Bogopoaa Oonbiie koddduimenTa
mddy3un Monekyn azora? Temnepatypa U 1aBlieHHE Ta30B OUHAKOBBIE.

1.77. Ckonbko coynapeHud B CEKyHAY B CPEIHEM HCIBITHIBAIOT MOJICKYJIbI asora,
HaXOSIIKECs IPU HOPMaTbHBIX YCIOBUAX?

1.78. Ompenenuth K03 PUINEHT BHYTPEHHETO TPEHHSI YTIIEKHUCIIOTO Ta3a IMpu TeMIepaType
300 K.

1.79. Cocyn BmectumocThio 10 11 comepkut Bogopoa Maccoi 4 . OnpeaenuTs cpeaHee
YHCIIO COYIapEHHI MOJIEKYJI B CEKYH/TY.

1.80. Kos(hpuumeHT BHyTPEHHETO TPEHUS KUCIOPOIa PU HOPMaIIbHBIX ycaoBusx 1,91 « 10
kr/(Mmec). KakoBa cpenusist [yrHa cBOOOIHOTO TpoOera MOJIEKYT KUCIIOPOa MPH STHX YCIOBHSIX?

1.81. Ilpu kakoMm mpolecce BBITOAHEE OCYILIECTBISITH PACIIMPEHHE YIJIEKHCIOro Trasa:
anuabaTHOM WM M30TEPMUYECKOM, €ciu o0beM yBenuuumBaeTcs B 2 paza? HauanbHas
TeMIepaTypa B 000MX CiIydasiX 0JIMHAKOBA.

1.82. Haiitu paboTy W u3MeHeHMe BHYTpPEHHEW »JHEpPruu MNpH aauadaTHOM
pacumupenuu 1 kr Bo3ayxa, eciau ero oo0bem yBenuuuics B 10 pa3. Hawanbnas temnepatypa 15
°C.

1.83. OnpenenuTh KOJIMYECTBO TEIJIOTHI, coobmennoe 20 T a30Ta, eciii OH ObUT HAarpeT OT
27 no 177 °C. Kakyro paboTy mpu 3TOM COBEPIIUT ra3 M KaK M3MEHHTCS €r0 BHYTPECHHSS
SHeprus?

1.84. Bo ckoibko pa3 yBenuuuTcss o0beM | Mojs BogopoJa NpU H30TEPMHUYECKOM
pacmuperun npu temmepatype 27 °C, eciau pu 3ToM OblIa 3aTpadeHa TeryioTa, paBHas 4 k/[x.

1.85. Bomopoa, sanuMaromuii o0beM 5 11 M Haxopmsiuiics mon nasienueMm 10° Tla,
aauabaTHO cxaT 1o odbema 1 1. Halitu paboTy ckaTus U M3MEHEHHE BHYTPEHHEH 3HEpruu
BOJIOPOJA.

1.86. I'a3, 3anumaromuii o6bem 20 11 nox gasnenueM 1 Mlla, 6b11 n306apHo Harpert ot 323
1o 473 K. Haiitu paboTy pacimupenus rasa.

1.87. Ilpu HarpeBanmu 1 kmoms azora Obu10 mepemano 1000 Ik temmoTsl. OnpeaenuThb
paboTy paciiupeHus Mpyu MOCTOSTHHOM JIaBJICHUH.

1.88. Onpenenutp, Kakoe KOJIUYECTBO TEIJIOTHI HEOOXOAMMO COOOUIUTH YIJIEKHCIOMY rasy
maccoii 220 1, yToOsl HarpeTh ero Ha 20 K: a) nmpu mocrossHHOM o0beMe; 0) Mpu MOCTOSHHOM
JTaBJICHUM.

1.89. Kakoe koin4ecTBO TEIUIOTHI HYXXHO COOOHMIMTH | KMOMIO KHCIOpoJa, YTOOBI OH
coepri padoty B 1000 [Ix: a) mpu H30TEpMHUIECKOM TIpoliecce; 0) mpu n3o0apHoM?

1.90. Asor maccoit 2 kr, Haxomsmmuiics npu Temmeparype 288 K, cxumaior: a)
n3orepmuyecky; 0) anumabatHo, yBenuuuBas naBiaeHue B 10 pa3. Omnpenenuts padoty,
3aTpayeHHYIO Ha C)KaTUe ra3a, B 000HMX clyyasx.

1.91. Jlen maccoii 100 r, Haxonsmuiics npu Temrepatype -30 °C, mpeBpamaercs B map.
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Onpenenutb N3MEHEHNE SHTPOIHMHU ITPH STOM.

1.92. Kenezo maccoit 1 xr mpu Temneparype 100 °C HaxoAWTCs B TEIUIOBOM KOHTAKTE C
TaKUM ke KyckoM sxenesa rnpu 0 °C. UeMy OyzeT paBHO U3MEHEHHUE SHTPOIUHU NP JOCTHKEHUN
paBHOBecHOM Temrmiepatrypsl 50 °C? Cuurtarb, 4TO MOJISIpHAs TEIJIOEMKOCTh *kKeje3a paBHa 25,14
Jhx/K.

1.93. Bogopox Maccoii 10 r 1306apHO pacmupsieTcs, TPy 3TOM 00bEeM €ro YBEITMYUBACTCS B
2 pa3za. Omnpenenutb U3MEHEHNE PHTPOIIMHU BOAOPOA IIPHU 3TOM IpoLiecce.

1.94. OmnpenenuTs U3MEHEHUE SHTPOIMUU, MPOUCXOJAIICEe MPU CMEIIMBAHUMU 5 KI' BOJBI,
Haxopsmelcs npu temneparype 280 K u 8 kr Bojsl, Haxoasmeics npu temnepatype 350 K.

1.95. O0BeM renus, Macca KOTOPOTO COCTABJISIET 2 KT, YBEJTUYHIICS B 5 pa3: a)
u30TepMuYecky; 0) aanadaTHO. KakoBO M3MEHEHHUE SHTPOIUU B 3TUX CITydasx?

1.96. OmnpenenuTh M3MEHEHHUE SHTPONMUMU 1 MOJIS HMACATBHOTO Ta3a MPU HU30XOPHOM,
M300apHOM U U30TEPMUYECKOM IPOIIECCaX.

1.97. OnpeaenuTs U3MEHEHHUE SHTPONKH 4 KT CBUHIIA TP oxXJaxxaeHuu ero ot 327 go 0 °C.

1.98. Haiitu u3MeHenue sHTponuu mnpu HarpeBaHuu 1 kxr Boasl oT 0 mo 100 °C u
MOCTIEAYIOIIEM MPEBPAIICHUH €€ B Tap MpU TOH ke TeMIiepaType.

1.99. Kak u3meHuTcs SHTpONUs Npu n3oTepMuieckoM paciupenuu 0,1 kr kucnopoja, eciu
P 3TOM 00beM ero u3MeHuTces ot 2,5 1o 10 n?

1.100. Onpenenuth N3MEHEHNE SHTPONMHU ITpHU U300apHOoM HarpeBanuu 0,1 kr azota ot 17 110
100 °C.

1.101. [lBa 3apsina HaxoAsTCsl B KEPOCHHE Ha pacCTOSHMU | cM Jpyr OT jApyra u
B3aMMOJeHcTBYIOT ¢ cuioi 2,7 H. Bennunna onHOro 3apsaa B Tpu pasza 0oJblle, 4YeM APYTroro.
OrnpeenuTh BEIMYUHY KaXA0T0 3apsijia.

1.102. /IBa ToueuHBIX 3apsa, HaXosACh B Boje (€; = 81) Ha paccrosHuu { Ipyr OT apyra,
B3aMMOJEMCTBYIOT ¢ HEKOTOpOU cuioi F. Bo CKkoJIbKO pa3 HE0OXOJUMO YMEHBIINUTH PACCTOSTHUE
MEX1y HUMH, YTOOBI OHU B3aHMOJICHICTBOBAIIU € TaKOU e CUJION B BO3TyXe?

1.103. JIBa mapuka OJMHAKOBOro o0ObeMa, oOnamaromme Maccoid 6 - 10 r kaxmbli,
MOJIBEUICHBl Ha IIENKOBBIX HUTIX JIHHON 0,4 M Tak, 4TO MX MOBEPXHOCTH COMPHUKACAIOTCS.
VYroi, Ha KOTOPBIM pa3oOLUIMCh HUTH IPHU COOOIIEHUHU IIApUKaM OJUHAKOBBIX 3apsJ]i0B, paBEH
60°. HaiiTu Benu4nHy 3aps/10B U CHITY JIEKTPOCTATHYECKOTO OTTAIKUBAHUS.

1.104. B yriax npu OCHOBaHMHM PaBHOOEIPEHHOI'O TPEYrojibHUKAa C OOKOBOI CTOPOHOI 8
cM pacnonoxensl 3apaael Qi u Q.. Onpenenuts cuily, IEHCTBYIOIIYIO HA 3apsii BEJIMYMHOU 1
HKUI, noMeIneHHsIl B BEpIIMHE TPEyToIbHUKA. YT0a npu BepmmHe 120°. Paccmotpers cityyai:
a) Qi =Q,=2uKi; 6) Q =-Q,=2 uKu.

1.105. [IBa paBHBIX OTpHUATENbHBIX 3apAna 1no 9 HKI KaxkIpld HaXoAsATCA B BOJE HA
paccTosHUU 8 cM Jpyr oT Apyra. ONpenenauTb HaNpsHKEHHOCTb M MOTEHLUaN 0N B TOYKE,
pacmnoJIOKEHHOW HAa PACCTOSIHUU S5 CM OT 3apsJIOB.

1.106. /e OeckOHEYHO JUIMHHBIE DPABHOMEPHO 3apsDKEHHbIE HUTH C JIMHEHHOU
IUIOTHOCTEIO 3apsAa0B 6 - 107 Ki/M pacnonoxensl Ha paccrosaun 0,2 M apyr ot apyra. Haiitu
HaNPsKEHHOCTh 3JIEKTPUUYECKOTO IOJIs, CO3JaHHOTO B TOUYKE, yJaJeHHON Ha 0,2 M OT Kaxkaou
HUTH.

1.107. /Ise napasuienpHble METAIIINYECKHUE IIJIACTHHBI, PACIOJIOKEHHBIE B TUAJIEKTPHUKE (€
= 2,2), 00mamaroT TOBEPXHOCTHOM IUIOTHOCTBIO 3apama 3 u 2 MxKiw/m’. Onpenenwts
HalpsDKEHHOCTh M MHAYKIMIO 3JEKTPUUYECKOTO MOJS MEXAY IUIACTUHAMU M 3a Ipeleiamu
MIPOCTPAHCTBA MEXK/1Yy HUMHU.

1.108. B Bepummnax kBagpara co ctopoHoit 0,1 M momemens! 3apsaast o 0,1 HK kaxabIi.
Onpenenuth HaNpsDKEHHOCTh M MOTEHLMAJ MOJS B IIEHTpE KBajpara, €clid OJWH U3 3apsloB
OTJIMYAETCS 10 3HAKY OT OCTAJIbHBIX.

1.109. IIpocTtpaHCTBO MEXAy ABYMs IMapauiebHBIMH OECKOHEUYHBIMU TUIOCKOCTSMH C
MIOBEPXHOCTHOM IUIOTHOCTBIO 3apsinoB +5-10 * Ki/m> u -9 - 10™® Ku/M® 3an00HEHO CTEKIOM.
Onpenenutb HAMPSHKEHHOCTD MOJIS: @) MEXKY MJIOCKOCTSAMU; 0) BHE INIOCKOCTEH.

1.110. 3apsaer mo 1 HKn kaxapli 1NOMeNIeHbl B BEpIIMHAX PaBHOCTOPOHHETO
TpeyroyibHUKa co ctopoHou 0,2 M. PaBHoeNCTByOIIas CUII, IEHCTBYIOIIMX HA YETBEPTHIM 3apsi,
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cepelMHEe OJHOM M3 CTOPOH TpeyrojibHuka, paBHa 0,6 mxH. OmnpenenuTs BEIMUYHMHY S3TOTO
3apsia, HAPsHKEHHOCTh U MOTEHIMAJ TOJIsl B TOUKE €r0 PACO0KEHHUS.

1.111. Toueunsie 3apsabl Q; = 20 MxKin, Q,=-10 mxKi HaxonsTcs Ha paccTosann d = 5 cMm
JIpyr oT apyra. OnpenenuTs HaNpsHKEHHOCTh TOJIA B TOYKE, Y/IaJeHHOM Ha 1 = 3 OT MepBOro u
Ha I; = 4 cM oT BTOporo 3apsaa. OnpenenuTs Takxke cuiny F, neiicTByromnlyto B 3TOH TOUKE Ha
ToueuHbIi 3apsan Q=1 MxKi.

1.112. Tpu onuHakoBBIX ToueuyHBIX 3apsana Q; = Q> =Q; = 2 K HaxoasATCs B BEpUIMHAX
PaBHOCTOPOHHETO TPEyrojbHUKAa cO cTopoHamu a=10cM. OnpenenuTs MOAYJIb U HANpPABICHHE
cuisl F, neicTByIOIEN Ha OIMH U3 3apS70B CO CTOPOHBI IBYX JAPYTHX.

1.113. JIBa TOJIOXKUTENBHBIX TOYCUHBIX 3apsna Q u 9Q 3akperieHbl Ha pacCTOSHUM d=
100 cm apyr ot npyra. OnpenennThb, B KaKOM TOYKE HA MPSMOM, MPOXOMASIICH depe3 3apsiibl,
ClelyeT MOMECTUTh TPeTUH 3apsii Tak, 4TOObI OH HAXOAWJICS B PAaBHOBECHH. YKa3aTh, KaKOM
3HAK JIOJDKEH HMMETh A3TOT 3apsj] sl TOro, 4ToObl paBHOBECHE ObUIO YCTOMYMBBIM, €CIH
NepeMeNIeHUs 3apsAJ0B BO3MOXKHBI TOJIBKO BJIOJIb MPSAMOMW, MPOXOJAIIEH 4epe3 3aKpeIyICHHbIE
3apsabl.

1.114. /IBa oIMHAKOBO 3apsiKEHHBIX IIapUKa TMOJIBEIICHbI B OJHOM TOYKE Ha HHTIX
oMHaKoBOM nnuHbL. IIpu 3ToM HMTH pazomuch Ha yroa o. llapuku morpyxaroT B Macio.
KakoBa mI0THOCTB p Macnia, €ciii yroj pacxXx0kICHHUsI HUTEH pHU NOTPYKEHUU B MaclIO OCTaeTCs
HeusMeHHbIM? [IIOTHOCT, MaTepuana WIAPUKOB po== 1,5-10° kr/M°’, ausnexTpuueckas
IIPOHUIIAEMOCTh Macia € = 2,2.

1.115. Yersipe onmnakoBeIX 3apana Q=0Q.=Q;=Qs =40 xHn 3akpemieHsl B BepHIMHAX
KBajpaTa co ctropoHoil a=10cMm. Haiitu cuny F, neiicTBYIOIIyI0 HA OJMH W3 ITUX 3apsA0B CO
CTOPOHBI TPEX OCTAJIbHBIX.

1.116. Toueunsie 3apsaasr Q=30 MxKn u Q,= -20 MxKi HaxoasTcs Ha pacctosHun d=20cm
Ipyr oT Apyra. OnpenenuTb HanpsKEHHOCTh ekTpudeckoro nojist E B Touke, yaaneHHON OT
NEepBOTo 3apsiaa Ha paccrosiHue 1= 30 cM, a OT BTOpOro - Ha 1, = 15 cm.

1.117. B BepmmHax npaBuWIbHOIO TPEYTOJIbHUKA CO CTOpOHOU a=10cM HaxoasTcs 3apsibl
Q:=10mkKI1, Q> =20 MK u Qs = 30 MmxKi. Onpenenuts cuiy F, aeiicTByrontyto Ha 3apsa Q; co
CTOPOHBI JIBYX JIPYTHUX 3apsiJIOB.

1.118. B BepmmHax KBajapaTa HaXOIATCsS OAMHAKOBBIE 3apsaabl Qi = Q= Q= Q=810 "
Kn. Kaxoit orpunarensHbiii 3apsin Q HY’KHO NOMECTUTh B IIEHTpE KBajpaTa, 4TOObl cuia
B3aMMHOTO OTTAJIKMBAHUS TMOJIOKHUTEIBHBIX 3apsAI0B Oblla ypaBHOBEUIEHA CHIION MPUTSIKCHHUS
OTPHUIIATETLHOTO 3apsiaa’?

1.119. Ha paccrostanu d = 20 cMm HaxonaTcs ABa ToueuHbIX 3apsaa: Q; = -50 uKm u Q=100
HK. Onpenenuts cuty F, neiictByrontyro Ha 3apsag Q, =-10 aKu, ynaneHHs1id 0T. 000HX 3aps1i0B
Ha OJJMHAKOBOE PACCTOSHUE, paBHOE d.

1.120. Paccrostaue d Mexnay nByms TodeuHbiMu 3apsgamu Q; = 2 aKn, u Q. = 4 uKu,
paBHo 60 cm. OmnpenenuTh TOYKY, B KOTOPYIO HY>KHO TIOMECTUTH TpeTui 3apsia Qs Tak, 4TOOBI
CUCTEeMa 3aps0B Haxojausach B paBHoBecuu. Ompenenuts 3apsia Qs u ero 3Hak. YcroilunBoe
W HEeyCTOo4MBOE OyAeT paBHOBecHe?

1.121. IIeumaka Maccoit 8 -107'° kr ynepkuBaeTcss B PaBHOBECHU MEXIY TOPU30OHTAIBHO
pPacmoNOKEHHBIMUA OOKJIAaIKaMH TIOCKOTO BO3AYIIHOTO KOHJEHcaTopa. Pa3HOCTh MOTEHIMANOB
Mexay oOkiagkamu 49 B, a pacctosHue Mexay Humu 1 cMm. OnpenenuTs, BO CKOJIBKO pa3 3apsij
OBUTUHKY OOJIbIIE IIEMEHTAPHOTO 3apsija.

1.122. 3apsn, paBueiii | HKJ, mepeHocutcs B BO3Ayxe M3 TOUKH, HaxoJsIIeWcs Ha
pacctossHuM 1 M OT OECKOHEUHO [UIMHHOHM, pPaBHOMEPHO 3apsDKeHHON HUTH, B TOUKY,
Haxojsmyoca Ha pacctossHuu 10 cM ot Hee. OnpenenuTs paboTy, COBEPIIAEMYIO MPOTUB CHJ
TOJIs1, €CITU JIMHEHHAs TUIOTHOCTH 3apsiia HUTH paBHa 1 MKK/M.

1.123. 3apsn paBubiii 1 HKn Haxogutcs Ha paccrosHun 0,2 M OT 0€CKOHEUHO IJTUHHOM
paBHOMEpHO 3apstkeHHON HuTu. Ilox nmelicTBuem mosst HUTH 3apsn nepemerniaercss Ha 0,1 M.
Onpenenuts TUHEHHYIO TIIOTHOCTD 3apsiia HUTH, eciii padoTta cui nodist paBHa 0,1 mMxJ[x.

1.124. 3apsn, paBubiit 1 HKI1, nepeHocuTcst 3 OECKOHEYHOCTH B TOUYKY, HAXOJSIIYIOCS Ha
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paccTossHUM 1 CM OT NOBEPXHOCTH 3apsHKEHHOro miapa paaumycoM 9 cm. [loBepxHocTHas
IUIOTHOCT MOJIOKUTEIBHOTO 3apsaa papHa 1+10 * Ki/m>. Onpenenurs coOBEPIIAEMYIO TIPH 3TOM
pabory.

1.125. Kakyrwo pabGoTy Hago COBEpIIMTh, 4YTOOBI 3apsiabl, paBHbie 1 m 2 HKI, ¢
paccrostaus 0,5 M comusmuck 1o paccrosaus 0,1 m?

1.126. 3apsn -1 uKin nepemectuiicst B mosie 3apsana +1,5 aKi u3 touku ¢ norenimanom 100B
B TOouky ¢ noreHuuaigoMm 600 B. Omnpenenuth paboTy cui MOJNSI U PACCTOSTHUE MEXIY ITHUMH
TOYKaMHU.

1.127. B mone OecKOHEYHOW pPaBHOMEPHO 3apsHKEHHOW IUIOCKOCTH C TOBEPXHOCTHOM
mIoTHOCTRIO 3apana 10 MxKn/M? w3 Toukm, Haxopasmeiics Ha pacctosaun 0,5 M OT Hee,
nepemMeniaercs 3apsia. OnpeaenuTs ero BEIUUYUHY, €CJIU IIPU 3TOM cOBepllaeTcsi paboTa, paBHas
1 mIIx.

1.128.3apsim Ha KaXIOM U3 JIBYX IIOCIEIOBATEIbHO COEAMHEHHBIX KOHJEHCATOPOB
emkocThio 18 u 10 Mx® paBen 0,09 uKn. OnpenenuTs eMKOCTh OaTapew KOHICHCATOPOB M
HanpspKEHUE Ha 3TOM OaTapee M Ha KayKJOM KOHAEHCATOpE.

1.129. BeaucnuTh €MKOCTh OaTapeH, COCTOAIICH W3 TPeX KOHIEHCATOPOB €MKOCThIO |
MK® KaxablH, IPU BCEX BOZMOXKHBIX CIy4asX UX COEAMHEHUS.

1.130. K onmHoit w®3 OOKIAMOK TUIOCKOTO KOHJEHCATOpa TWPHIIETAaeT CTEKJISTHHAsS
IOCKOMapajuienpHasl TuiactuHa (g,=7) tommuHo 9 wmwm. Ilocrme Toro kak KOHJIEHCATOP
OTKITIOYMJIM OT WCTOYHUKa HampspkeHuss 220 B u BBIHYNM CTEKISHHYIO IUIACTHHY, MEXKIY
OoOKJIaZiIKaMi yCTaHOBWJIACh pA3HOCTh NoTeHuuanoB 976 B. OmnpenenuTs 3a30p MeEXIy
oOKJIaJIKaMu KOHJIEHCATOpa.

1.131. ITsuiuaka maccodt m=200 mkr, Hecymas Ha cebe 3apsn Q=40uKn, Bnerena B
JNIEKTPUYECKOE TI0JIe B HAmpaBiICHUM CUIOBBIX JHHHMHA. [locme mpoxokaeHuss pa3sHOCTH
noreHimanoB U==200B B mbeutiHKa mMena ckopocTh v=10 m/c. Ompenenurts CKOPOCTh Vo
IBUTUHKY J0 TOTO, KaK OHA BJI€TENa B MOJIE.

1.132. DnekTpon, obnanaBmmii kuaeTndeckoi sHeprueit T=10 3B , BieTen B oqHOpOIHOE
ANEKTPUYECKOE TI0JIE B HAMPABICHUH CHIIOBBIX JTUHHM mofsi. Kakoii ckopocThio OyaeT o0nanath
3JICKTPOH, PO/ B 3TOM T0JI€ pa3HOCTh nmoTeHImanos U=8 B?

1.133. Haiitu otHomenue ckopocteii woHoB Cu'~ u K', mpomeammx OIMHAKOBYIO
Pa3HOCTh NMOTEHIINAJIOB.

1.134. Dnextpon c sneprueir T=400>B (B 0eCKOHEYHOCTH) IBUKETCS BJIIOJIb CHIIOBOM
JUHUM TI0 HANpPaBJIEHUIO K TOBEPXHOCTH METAJUIMYECKON 3apsKeHHOW cdepbl paanycoM
R=10cM. Omnpenenutb MUHUMAJIBHOE PAcCTOSIHUE a, Ha KOTOPOE MPHUOIM3UTCSA 3JIEKTPOH K
noBepxHocTU cdepsl, ecnu 3apsia ee Q=-10 uKu.

1.135. DnekTpoH, Npoiis B INIOCKOM KOHIEHCATOPE IMyTh OT OJHOM IUIaCTUHBI 10 APYTOH,
nprobGpen ckopocts v=10° m/c. Paccrosiune mMexay miactuaamu d=8 mm. Haittu: 1) pasHocTs
noteHanoB U Mexly MIIaCTUHAMM; 2) TOBEPXHOCTHYIO IJIOTHOCTD 3apsi/ia G Ha TUIACTUHAX.

1.136. IIsimnaKa Maccoit m=5 Hr, Hecymiasi Ha ce0e N=10371eKTpOHOB, MpPOLLIa B BAKyyMe
yCKOpsoIyo pasHocTh noteHuuanoB U=1MB. KakoBa kuHeTnueckas sHepruss T NbuIMHKa?
Kakyto ckopocth v npuoOperna nbliInHKa?

1.137. Kakolf MUHUMaNIbHOW CKOPOCTBIO Vpin JOJDKEH 001aJaTh MPOTOH, YTOOBI OH MOT
JOCTUTHYTh TIOBEPXHOCTH 3apsbkeHHoro 1o noreHuuana =400 B meramnuueckoro mapa (puc.
7)

puc.7

1.138. B ogHOpOAHOE DIIEKTpHUYECKOE Toyie HanpsbkeHHoCcThio E=220 B/M Bieraer (BH0Ib
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CHJIOBOM JIMHUHM) 3JIEKTPOH CO CKOPOCTBIO Vo=2Mwm/c. Omnpenenutsb paccrosiuue {, KOTopoe
HPOMJIET 3IEKTPOH 0 TOUKH, B KOTOPOH €ro CKOpocTh OyJIeT paBHA MOJOBUHE HAYAJIbHOM.

1.139. DnexTpuyeckoe TOJ€ CO3JaHO OECKOHEYHOW 3apsHKCHHOM TNpsAMOW IHHHEH ¢
paBHOMEpHO pacrnpeeneHHbIM 3apsioM (1=10 uKi/m). OnpenennTs KHHETHYECKYIO SHEPTHIO T
3JIEKTPOHA B TOUKE 2, eciiu B Touke | ero kunernueckas sneprus T,=200 3B. Puc. 8.

! puc.8

1.140. DyreKTpOH IBHKETCA BIOJb CHJIOBOM JJMHUU OJHOPOJHOIO JIEKTPUUYECKOro noiis. B
HEKOTOpOi Touke moist ¢ moreHmmaioM ¢;=100 B snexktpoH umen ckopoctb V,=6Mwm/c.
Onpenenuth NOTEHIUAI (P2 TOUYKHU MOJIS, TOUIS 10 KOTOPOU 3JIEKTPOH MOTEPSET MOJOBUHY CBOEH
CKOpOCTH.

1.141. B MenHOM OpPOBOJHHUKE CEYEHUEM 6 MM’ W JJTMHOW 5 M TedeT TOK. 3a 1 MUH B
npoBoaHUKe Belaensercs 18 JIx temnorel. OnpenenuTs HaNpPsyKEHHOCTH IOJISI, IUIOTHOCTh U
CHIIy TOKA B IIPOBOJHHKE.

1.142. BuyTpeHHee colpoTuBieHHe akkymyisaropa 2 Om. Ilpu 3aMblkaHMH €ro OJHUM
PE3UCTOPOM CHJIa TOKa paBHa 4 A, MpH 3aMBIKAHUM JPYTUM pe3UCTOpoM - 2 A. Bo BHemIHeu
[IeNH B 000X CITydasix BbIAENSAETCA oJnHaKoBast MoIHOCTh. Onpenenuts D/IC akkymynsTopa u
BHEIIHHE COMPOTHUBIICHUS LIETEH.

1.143. 5/IC Garapeu pasna 20 B. Kosddumment nonesnoro aeiicteust 6aTapen cCoOCTaBiseT
0,8 npu cuiie Toka 4 A. Uemy paBHO BHyTpEHHEE COIIPOTUBIIEHHE OaTapen?

1.144. Cuna toka B pe3uctope conporuieHreMm 10 OM 3a 4 ¢ nuHeitHo Bo3pacTaer ot 0 1o
8 A. OnpenenuTs KOJIWYECTBO TEIUIOTHI, BBIJICTUBILCICS B PE3UCTOPE 3a MEPBbIE 3 C.

1.145. barapes cocTouT U3 5 MOCIENOBATEIBHO COEIMHEHHBIX JIEMEHTOB. BHyTpeHHee
conpotruienue u JJ]C kaxmoro 0,3 Om u 1,4 B coorBercTBeHHO. [Ipn Kakom TOKe moJie3Has
MOIIHOCTH OaTtapeu paBHa 8 B1?

1.146. Hanpspkenue Ha KOHIIAX MPOBOJAHUKA cornpoTuBiieHreM S Om 3a 0,5 ¢ paBHOMEPHO
Bo3pactaet ot 0 1o 20 B. Kaxoii 3apsn npoxoaut yepes MpOBOAHUK 32 3TO BpeMsi?

1.147. Cuna Toxka B IPOBOJHUKE paBHOMEpPHO Bo3pactaeT oT 0 10 2 A B TeueHue 5 c.
Omnpenenuts 3apsj, NPOLIEAIINI 10 IPOBOJAHUKY.

1.148. Cuna Toka B mpoBogHHUKe conpoTuiaeHueM 100 OM paBHOMepHO yOBIBaeT ¢ 10 10 0
A 3a 30 c. OnpenenuTh KOJINYECTBO TEIIOTHI, BBISIHUBILEHCS B IPOBOJIHUKE 3a 3TO BpEMSI.

1.149. ITnoTHOCTH TOKa B MeJHOM npoBoanuke paBHa 0,1 MA/m?. Onpenenuts 00beMHYIO
IUIOTHOCTH TEIUIOBOW MOIITHOCTH TOKA.

1.150. Ompenenuth MIOTHOCTH TOKA, €CIIM 3a 2 C Yepe3 NPOBOJHMK cedeHueM 1,6 Mm>
npouwto 2- 10" sekTpoHoB.

2.1. ITo nByM O€CKOHEYHO MJIMHHBIM MPSIMOIUHEHHBIM MPOBOJHUKAM, HAXOASIIMMCS Ha
paccrosiuuu 50 cMm Apyr OT apyra, B OJHOM HampaBiieHUH TeKyT Toku I; u I, cuimoit 5 A kaxblil.
Mexny npoBogHUKaMH Ha paccTOsHUM 30 M OT NMEPBOTO PACIOJIOKEH KOJIBLEBOM MPOBOIHUK C
TokoM I3 cunoit 5 A. Paguyc xonbua 20 cM. Onpenenuth HampsbkeHHOCTh H v maaykuuio B
MarHUTHOTO MOJIsl B IEHTPE KOJIBIEBOTO POBOIHUKA. PellleHre MosSCHUTh pUCYHKOM.

2.2. [lo n1ByM O€CKOHEYHO JJIMHHBIM MPSIMOJIMHEHHBIM MPOBOAHMKAM, HAXOJAIIMMCS Ha
pacctostHun 10 cM Apyr OT Apyra, TeKyT TOKM CHIIOW 5 A B KaxaoM. OnpenenuTb HHIYKIUIO U
HalpsOKEHHOCTh  MAarHUTHOTO MOJS B TOYKE, pACHOJOKEHHOW IOCEpeAMHE  MEXAY
MPOBOJHUKAMH B CIEAYIOIIUX CIIy4asX: a) MPOBOJHUKU MAapaIENbHbI U TOKA TEKYT B OJIHOM
HampaBjeHUH; ©) NPOBOJHHKH TEPHEHIUKYJISPHBI, a HANpPaBICHUS TOKOB IPOWU3BOJILHBL
Pemienne nosicHUTh PUCYHKOM.

2.3. ConeHonpi UMEET IUIOTHYIO TPEXCIOMHYI0 HAMOTKY M3 mpoBoaa nuamerpoMm 0,1 mm.
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ITo o6moTke Teuer Tok cuioit 0,1 A. OmnpenenuTs HANPSHKEHHOCTh W MHIAYKIWIO MarHUTHOTO
0JIS B LICHTPE COJICHOUA.

2.4. 1o n301MpoBaHHOMY KOJIBIIEBOMY IPOBOJHUKY PajnycoM 25 ¢M TeueT TOK cuiioi 15
A. JlBa mpsAMBIX OECKOHEYHO AJUHHBIX MPOBOJHMKA - OJMH B IUIOCKOCTH KOJbIIA, IPYrou
NEPIEHIUKYJIAPHO €M - KacaroTcsl KOJBLEBOrO IPOBOJHMKA B TOYKAxX, JIEXKAllUX Ha
MPOTUBOIIOJIOXKHBIX KOHIaX auamerpa. Cuia TokoB B mpoBoaHukax 10 m 20 A. Onpeaenuts
HaNpsHKEHHOCTh B IEHTPE KOJIBLIEBOTO TPOBOJHHMKA MPU TPOU3BOJIBHO  BBIOPAHHBIX
HaIlpaBJIEHUSAX TOKOB. PellleHre NosSCHUTh pUCYHKOM.

2.5. Ilo xombity paguycom 15 cm teuer Tok cuiioi 10 A. B 01HON TJIOCKOCTH € KOJBIIOM
HaXOJIUTCA OSCKOHEYHO JJTMHHBIM MPSIMOJUHEHHBIN TpoBOAHUK ¢ TokoM 10 A. IlpoBomHuK
COBIIAJIAET C KacaTeJIbHOM K KOJblLy. HaliTH HanpssKeHHOCTh M MHAYKUMIO MarHUTHOTO TOJISI B
LEHTPE KOJIbLIA PY Pa3IUYHbIX HAIIPABJICHUSAX TOKOB. PellleHre MOsSCHUTh PUCYHKOM.

2.6. BuTku IBYXCIOWHOTO JJMHHOTO COJIEHOM/JAa HaMOTaHbl U3 MPOBOJIOKH paauycom 0,2
MM. B ogHOM cioe Teuer Tok cuiioi 3 A, a apyrom - 1 A. Onpenenuth HanpsH>KEHHOCTh U
MHAYKIIMIO MarHUTHOTO IOJIE BHYTPU COJICHOMJA B CIydyasiX, KOIrJa TOKH TEKYT B OJHOM H
IIPOTHUBOIIOJIOKHBIX HAMPABIICHUSX.

2.7. JIBa OGECKOHEUHO AJMHHBIX MPSMOJUHEIHBIX MPOBOJAHMKA C TOKaMu cuioi 6 u 8 A
PacroJioKeHbl B3aUMHO MEPIEHIUKYISAPHO Ha paccTosiHuM 20 cM. OnpenennTs HanpsHKeHHOCTh
Y UHJIyKLMIO MarHUTHOTO TOJIsl HA CEPEeIMHE KpaTUalllero pacCTOSHUS MEX/1y HUMH.

2.8. Ilo nByM OECKOHEYHO JUIMHHBIM MPSMOJUHEHHBIM MPOBOJIHUKAM, PACCTOSIHHE MEXKITY
KOTOpPBIMU 15 cM, B 0OIHOM HampaBiI€HUM TEKyT TOKU cwiioil 4 u 6 A. Omnpeneiautb paccTosiHue
OT MPOBOJAHMKA C MEHBIIMM TOKOM JO TE€OMETPUYECKOr0 MecTa TOYEK, B KOTOPOM
HaNpPsPKEHHOCTh MarHUTHOTO MOJIs1 paBHA HYJIIO.

2.9. /Isa mpoBOJHUKA B BUJE MOJIYKOJICIl JIe)KAT B OJHOW IIOCKOCTH M MUMEIOT OOIIuit
ueHTp. Paanyc nepBoro momiykonbia 10 ¢cM U cuna Toka B HEM paBHa | A, paaumyc BTOpOro
nonykosbia 20 cM U B HEM TedeT TOoK cwioi 4 A. Onpenenuth HaNPSXKEHHOCTh U MHIYKIIHIO
MarHUTHOTO TOJIi B IIEHTPE TOJYKOJel] B Cily4yasX, KOrja TOKM TEKYyT B OIHOM U
IIPOTHUBOIIOJNOKHBIX HarnpasiieHusAX. [losie 0T moaABOASIIMX MPOBOIOB HE YUUTHIBATD.

2.10. Tlo xBagpatHO# pamke co cropoHoit 0,2 m Teuer Tok cwiod 4 A. Omnpenenutsb
HaMpPsKEHHOCTh U MHIYKIIMIO MAarHUTHOTO TOJISl B IEHTPE PaMKH.

2.11. Tlo nBy™ mapayieabHBIM MPOBOAAM JITHHOW /=3M KaXKIbIii TEKYT OAMHAKOBBIE TOKH
=500 A. Paccrosinue d mexay npoBojgamu paBHo 10 cMm. Onpenenuts cuity F B3aumozaencTBus
MIPOBOJIOB.

2.12. Ilo Tpem mnapajyieNbHBIM NPSAMBIM MPOBOAAM, HAXOJSAUIUMCS HA OJWHAKOBOM
paccrosun d = 20cMm npyr ot Apyra, TeKyT oauHakoBble TokM [=400 A. B nByx mpoBomax
HaIpaBJeHUs TOKOB COBHAAAIOT. BBIUMCINUTH ISl KaXAOTO U3 MPOBOJOB OTHOIIEHUE CHIIBI,
JICUCTBYIOIIEH HA HETO, K €0 JUTNHE.

2.13. KBagpaTtHas mpoBOJIOYHAsT pamMKa pacHojioKeHa B OJHOM IUIOCKOCTH C JJTUHHBIM
MPsIMBIM MIPOBOJIOM Tak, YTO JBE €€ CTOPOHBI MapayjiesibHbl npoBonay. Ilo pamke u mpoBoxy
TeKyT oauHakoBele TOkM [=200 A. Omnpenenuth cuiny F, NEUCTBYIOIIYIO HAa paMKy, €CIH
Onmxkaiiias K MpoBOAYy CTOPOHA PAaMKU HaXOAUTCS OT HErO Ha pacCTOSIHUU, PABHOM €€ JITMHE.

2.14. KopoTkas KaTyllKa IUIOIIAALI0 MOIEPEYHOro cedeHuss S=250 cMm?, comeprkaias
N=500 BUTKOB MpOBOJA, MO KOTOPOMY TeueT TOK [=5A, momenieHa B OJHOPOAHOEC MAarHUTHOE
noje HanpsbkeHHocThlo H=1000A/m. Haiitu: 1) MarHuTHBIE MOMEHT p, KaTylIKu; 2)
Bpallaromui MOMEHT M, AEUCTBYIOIMI Ha KaTyIIKYy, €CJIM OCh KaTyIIKH COCTABIISIET YIOJI (¢ =
30° ¢ TMHUSAMH TOJISI.

2.15. Tonkuii mpoBoj anuHOM /=20 CM H30THYT B BHJE IMOJYKOJbIA M TOMEIIEH B
marautHoe mone (B=10MTxa) Tak, 4To MIOMIaAb TONYKONbIA MEPHEHAUKYISPHA JTHHUSIM
MarHuTHOM wuHAykuuu. Ilo mpoBoxy mnpomyctunu Tok I=50 A. Omnpegenuts cuny F,
JeHCTBYIOILYI0 Ha npoBoA. [loaBondiire npoBoja HampaBieHbl BAOJb JIMHUA MarHUTHOW WH-
TTYKITUH.

2.16. llIunbl reHepaTopa AMHMHON /=4M HaxonsaTcs Ha pacctosHuu d=10cm apyr ot npyra.
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HaiiTu cuiny B3auMHOr0 OTTaJIKMBaHUS LIMH IPU KOPOTKOM 3aMbIKaHUM, €CIIU TOK I KOPOTKOro
3aMBbIKaHUs paBeH S KA.

2.17. KsagpatHblii KOHTYp co cTopoHOil a=10cM, mo koTtopoMy TeueT TOk [=50A,
CBOOOJHO yCTaHOBWJICS B OJTHOPOJAHOM MarHutHoM moje (B=10MTuxn). Onpenenuts u3MeHeHHE
All moTeHUManbHOW 3HEPIUM KOHTypa INpPHU IMOBOPOTE BOKPYI OCH, JIEXKAIIeW B IUIOCKOCTH
KOHTYpa, Ha yroj v = 180°.

2.18. Tonkoe npoBosiee Koiblo ¢ TOkoM [=40 A nmomenieHo B 0THOPOAHOE MarHUTHOE
none (B = 80mTun). IlnockocTh Konblla MEepHEHAMKYISPHA JIMHUSM MarHUTHOW WHIYKIIHH.
Panuyc R xonbia pased 20 cm. Haiitu cuity F, pacTATrHBarOIIyIO KOJIBIIO.

2.19. KBazmpaTHasi pamMKa W3 TOHKOTO MpPOBOJIa MOET CBOOOJHO BpAalIaThCS BOKPYT
TOPU30HTAJILHOM OCH, COBMAJAIOLIEH ¢ 0JJHOM U3 cTopoH. Macca m pamku paBHa 20 r. Pamky
NOMECTWIM B oJHOponHoe MarHuTHoe Tmojie (B = 0,1 Tun), HanpaBieHHOE BEpTUKAIBHO
BBepX. Ompenenu yroia o, Ha KOTOPbIM OTKJIOHMJIACh paMKa OT BEpPTHKaJIM, KOorja MO Hel
nponycTi Tok [=10 A.

2.20. [lo kpyroBomy BHUTKY paguycoM R=5 cm Teuer Tok [=20A. Burok pacnosuoxeH
B OAHOpPOAHOM MarHUTHOM mosne (B=40 mTn) Tak, 4TOo HOpMaidb K IIOCKOCTH KOHTypa
cocraBnsieT yron o=m/6 ¢ Bektopom B. Omnpenenmute wusmenenue All MOTEHIMATBEHON
SHEPTUU KOHTypa MPU €ro MOBOPOTE Ha Yroil ¢ = 7/2 B HAINPaBJIICHUU YBEIWYECHUS yTia d.

2.21. Ilo mpsMOIMHENHBIM JJIMHHBIM MapajuleIbHBIM MPOBOJHUKAM, HAXOAALIUMCS Ha
pPaccTOSITHUU 2 CM, B OJHOM HAIpaBJICHUH TEKYT TOKHM cuioir 1 A kaxnapiii. Kakyro paboty Ha
€IMHUILY JJTUHBI IIPOBOJHUKOB HYKHO COBEPIINTD, YTOOBI Pa3IBUHYTh UX J0 pacCTOSHUS 4 cM?

2.22. OqHOPOJHOE MArHUTHOE TMOJie HampsokeHHOCThio 900 A/M  geiicTByeT Ha
MOMEIICHHBIM B HETrO MPOBOAHUK JIuWHOM 25 cM ¢ cunoit 1 MH. Ompenenuts cuiny Toka B
MPOBOJHUKE, €CIM YroJl MEXJy HaNpaBICHUSIMU TOKAa W MWHAYKIUU MarHUTHOTO MOJS
cocraBisieT 45°.

2.23. DJeKTpOH, MPOMAs YCKOPAIIIYI0 pa3HOCTh MNOTeHIManoB &8 kB, Bieraer B
OJIHOPO/IHOE MarHUTHOE I10JI€ NEPIEHAUKYIISIPHO JIMHUAM €r0 MHAYKUUU. MHIyKIus nosis paBHa
0,1 Tn. OnpenenuTh pagnuyc TPAa€KTOPUH IICKTPOHA.

2.24.1lon nedcTBMEM OJHOPOAHOIO MArHMTHOTO TOJS MEPIEHAMKYJSIPHO JIMHUSAM
WHAYKIMM Ha4MHAET NEepeMeIaTbCcsl MPSMOJMHENHBIM TPOBOJHUK MAaccoil 2 T, IO KOTOPOMY
teyeT Tok cujo 10 A. Kakoil MarHUTHBIA TMOTOK MEpecedyeT ATOT MPOBOJHUK K MOMEHTY
BpPEMEHH, KOT/Ia €r0 CKOPOCTh CTaHeT paBHa 31,6 m/c?

2.25. Hezakperenubli npoBogHuk maccod 0,1 r w gmuHOM 7,6 CM HaxoauTcs B
paBHOBECUH B TOPU30HTAIBHOM MAarHWTHOM I0JI€ HampsbKeHHOCThIo 10 A/M. Omnpenenuts cuity
TOKa B MPOBOJIHUKE, €CJIM OH MEPHEHANKYIISPEH JUHUAM UHIYKIIUH MTOJIA.

2.26. Ilpoiigs ycKOpSIOIIyI0 pa3HOCTh MHOTEHUHANOB 3,52 KB, 31I€KTpOH BiETaeT B
OJIHOPOJIHOE MAarHUTHOE I0JI€ MEPIEHANKYIISIPHO JIMHUAM UHAYKIUU. Maaykous noas 0,01 T,
paauyc Tpaektopuu 2 cM. OnpenenuTb OTHOIIEHHE 3apsaaa K Macce MIEKTPOHA.

2.27. Butok 2 cM, mo koTopomy Teder Tok cuiioii 10 A, cBOOOJHO YCTaHOBHWJICS B
OJTHOPOJIHOM MAarHuTHOM nosie ¢ uHaykuumed 1,5 Tn. JIuHMM MHAYKUMM TEpHEeHIUKYJISPHBI
IJIOCKOCTH BUTKA. OmnpenenuTs paboTy BHEIIHMX CHJI MPU MOBOpOTEe BUTKA Ha 90° BOKpyr ocw,
COBIMAJAIOLIEN C €r0 JUAMETPOM.

2.28. Butok paguycoM 5 cM ¢ TOKOM | A moMelieH B MArHUTHOE MOJIE HANPSKEHHOCTHIO
5000 A/m Tak, yTO HOpMalb K BUTKY cocTaBiseT yroa 60° c¢ nHampaBienueMm mnois. Kakyro
paboTy coBeplIaeT cujia MoJjs Mpu MOBOPOTE BUTKA B YCTOMUMBOE MOJIOXKEHUE?

2.29. KBagparHas paMka co cTtopoHod 4 cm coxaepxkur 100 BUTKOB M IOMEIIEHA B
OJIHOPO/IHOE MarHUTHOE MoJie HanpskeHHOcThio 100 A/mM. HanpasnieHue mosist cocTaBisieT yroiu
30° ¢ HopMmanbio K pamke. Kakas paGota coBepiaeTcst MpH MOBOPOTE PAMKU B IOJIOKEHHE,
KOTJIa €€ MIOCKOCTh COBMAAET C HAMPaBICHUEM JIMHUN WHIYKIIWW, €CITH 110 Hel TedeT TOK 1 A?

2.30. ITpoBonHuK ¢ TokoM 1 A umHOI 0,3 M paBHOMEPHO BpalaeTcsi BOKPYT OCH, TIPOXOIAILEH
yepe3 €ro KOHel, B IUIOCKOCTH, MEPHEHAUKYJSPHON JIMHUSIM WHAYKIMA MarHUTHOTO TOJIS
HanpspKeHHOCThI0 1 KA/M. 3a oaHy MHHYTY BpaieHus cosepmaercsa pabora 0,1 JDx.
OnpenenuTtsd yriaoByl0 CKOPOCTh BpallleHUs! IPOBOIHUKA.
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2.31. Ompenenutb MarHUTHBIA MOTOK @, MPOHU3BIBAIOUIUN COJICHOU, €CIM €ro JUIMHA
/=50 cM 1 MarHUTHBI MOMEHT Pr,=0,4B0.

2.32. Ha coneHouj ¢ CEepAEUYHUKOM, WHIAYKTHMBHOCTBIO 128 I'H u auamerpoMm 4cM,
WHAYKLIHA 101 B KOTOpoM paBHa 1,7 Ti, HameTo U30JUPOBAHHOE KOJIBLIO TOTO K€ JUaMeTpa.
Ompenenuty I/1C nnaykuu B koibie 1 AC camounaykuuu B conaenone, eciu 3a 0,01 ¢ Tox
B €ro 00OMOTKe paBHOMEpHO cHMXkaetcs ¢ 0,1A 10 Hys.

2.33. Conenonn 0e3 cepaeuHuka aauHou 15 cm u auamerpom 4 cm umeer 100 BUTKOB Ha
| cM InuHBI U BKJIIOYEH B LENb UCTOYHMKA TOKA. 3a 1 MC cuia Toka B HEM uM3MeHwiach Ha 10
MA. Omnpeaenuts JIC caMOMHAYKIINH, CUATAsA, YTO TOK B LIETIH U3MEHSETCS PAaBHOMEPHO.

2.34. Conenoup ¢ cepaeunukoM (U= 1000) mmmuoi 15 cm u nuamerpom 4 cm umeet 100
BUTKOB Ha | CM JUIMHBI M BKJIIOYEH B IIeNb HCTOYHMKA TOKAa. 3a 1 MC cujia TOKa B HEM
m3menwiach Ha 10 MA. Onpenenuts DIC caMOMHAYKIIMH, CYUTASA, YTO TOK B I[EMIH W3MEHSETCS
PaBHOMEPHO.

2.35. C kakoil CKOpPOCTHIO TEPHEHAUKYJISIPHO OJHOPOJHOMY MArHUTHOMY TIOJIO
HanpspkeHHOCThI0 500 A/M IBHXeTCs PSAMOM poBoAHUK AiuHOK 30 cM u conpotuBieHueM 0, 1
Owm? Ilpu 3aMpIKaHUM TIPOBOAHUKA IO HEMY Moren 061 Tok cuitoit 0,01 A.

2.36. B conenouze cuina Toka paBHOMEPHO BoO3pacTaeT oT Hyss A0 10 A B TeueHue 2¢ u
npu stoMm uHayupyetcs 3/1C, pasHast 1 B. Kakyio sHepruto HaKoMUT MoJie COJIEHOU 1A B KOHIIE
BO3pacTaHus CUJIBI TOKA?

2.37. Kpagparnas pamka miomansio 20 cm?, cocrosmas u3 1000 BUTKOB, pacroioKeHa B
OZIHOPOJJHOM MAarHMTHOM IOJIE MEPIEHAMKYIIAPHO MO0 ¢ uHayknued 1 - 10 ° T B Teuennue
0,02 ¢ pamky ynanunu 3a npeaeinsl noist. Kakas 3/1C HaBogutces B pamke?

2.38.Karymka u3 100 BurkoB mmiomanpo 15 cm® Bpamaercs ¢ yacroroi 5 I'm B
OJIHOPOJIHOM MarHuTHOM Tmoinie ¢ uHaykiueit 0,2 Tn. Ock BpaiieHUs NEpIeHIUKYISIpHA OCH
KaTYUIKU U JUHUSAM UHIYKIUU 1oiist. Onpenenuts MmakcuMmaibayto DJIC HHIAYKIIMY B KaTyIIKe.

2.39. IlepneHauKyJIpHO JTUHHUSAM OJHOPOJHOTO MAarHUTHOrO moJsisi ¢ uHaykmuend 0,3 Tn
JBUKETCS TIPOBOJIHUK JTUHOU 15 cM co ckopocthio 10 M/c, MepneHIUKyYISIPHON TIPOBOTHHUKY.
Onpenenuts S/C, HAYLIMPYEMYIO B POBOIHUKE.

2.40. Cuna Toka B COJICHOWJIE paBHOMEpPHO Bo3pacTaeT oT HyJis 10 10 A 3a 1 mun. Ilpu
9TOM DHEpPrusi MarHUTHOrO TMOJsi cojieHouja naocturaer 3Hadenuss 20 [Ix. Kakas DJ1C
MHAYLUpPYETCs B coJeHouae?

2.41. OnHOCHOMHBIN coieHoun 6e3 cepaeyHMuKa JUIMHOM 20 ¢cM U auameTpoM 4 cM UMeeT
IJIOTHYIO ~ HaMOTKy  mpoBogomM  jgumamerpom 0,1 MM. 3a 0,1 c cuia
TOKa B HEM paBHOMEpPHO YyObiBaeT oT 5 A g0 Hymsa. Omnpepenute D/JC camMOMHIyKIMH B
COJICHOU/JIE.

2.42. AMmauTyna CKOPOCTHM MaTepUaIbHOM TOYKH, COBEpUIAIOLIEH T'apMOHUYECKOE
KoseOanue, paBHa 3,6 cM/c, a aMIUIMTYIa ycKopeHus 5,4 cm/c’. HaliTn aMIUIMTyy CMEIIEHUS |
[UKIIMYECKYIO YacTOTy KoieOaHui.

2.43. Tlon neiictBueM rpy3a maccod 100 r mpyxkuHa pactaruBaerca Ha 4,9cm. ['pysy
COOOIIMIN KHHETHYECKYI0 3Hepruto 25 MK, U OH CTal coBepiIaTh TAPMOHUYECKOE KOJieOaHHe.
OnpenenuTts 4acTOTy U aMIUIUTYy KOJIEOaHHH.

2.44. B xabune nudra noABeLIeH MaTeMaTHYECKUI MasiTHUK, JUTMHA KOTOPOro paBHa 48
cMm. KakoB Oyzaer mepuop kojebaHuMil MasTHUKA, €ClU JIU(PT MOJHUMAETCS C YCKOpeHueMm 2,2
m/c*?

2.45. Ouznveckuii MasiTHUK TIPEACTaBIISIET COOON TOHKHMMA CTEP’KEeHb, TOJIBEIICHHBIN 3a
OJIMH W3 ero KOHIOB. [Ipu kakoW ANMWHE CTEpKHS Mepuoja KoyieOaHWil 3TOro MasTHUKa Oyaer
paBeH 1 c?

2.46.3a Bpems, B TeueHHE KOTOporo ocmuwuiarop cosepiraer 100 xonebanuii,
aMIUTUTy1a yMEHbIaeTcs B 2 pa3a. Uemy paBHBI JIorapuPMUUIECKUN ACKPEMEHT 3aTyXaHHsS H
JOOPOTHOCTH OcUMILIsITOpa?

2.47. MarepuanpHasi Todka maccoil 7,1 T coBepmiaeT rapMOHHUYECKOE KoJieOaHHe ¢
aMILIUTY 101 2 cM u 4aCTOTOU 5 I'o. Uemy paBHa
MaKCHMaJbHasl BO3BpAILAIOIIAs CUJIA U TTOJTHAsI SHEPTUsl KoseOaHuit?
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2.48. AMIUIMTYyJa CKOPOCTH MAaTe€pHalIbHOM TOYKH, COBEpLIAIOIIEH TapMOHMYECKOE
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KoJneOaHwme, paBHa 8 cm/c, a aMIUTUTY YCKOPEHHS
16 cm/c’. HaliTu aMIIMTyy CMENIEHHS U LMKJIUYECKYIO 9acTOTy KOJIeOaHMiA.

2.49. Tlon neiictBuem rpy3a maccoit 200 r npyxuHa pactaruBaercs Ha 6,2 cMm. ['py3y
cooOmmnu kuHetmdyeckyro HHepruto 0,02 Jk uw OH crTam coBepHiaTh TapMOHUYECKOE
konebanne. OnpeaenuTh 4acToTy U aMIUTUTYAy KOJIeOaHHIA.

2.50. Ilepuon xomebanuii mMaTemaTudeckoro mastHuka 10 c. JlnwHA 3TOrO MasTHHKA
paBHa CyMMe€ JJMH [JBYX JAPYTHX MaTeMaTHYEeCKMX MAasTHUKOB, OJMH U3 KOTOPBIX HMEET
yacToTy Kosnebanmii 1/6 I'm. UeMy paBeH mepuoja KojieOaHWUN BTOPOTO W3 ITUX MAasTHUKOB?

2.51. ®uznyeckuil MasTHUK MPEACTABIAECT COOOM TOHKHI CTEpP)KEHb IOJIBEIICHHBIN 3a
OJIMH U3 ero KOHIOB. [Ipu kakol AmuHE CTEpKHS Mepuoj KoseGaHUil 3Toro MasTHHUKa Oyaer
paBen 1 c?

2.52. Cuna Toka B KoneOaTeJbHOM KOHType M3MeHseTcs 1o 3akony 1=0,lsin10%, rae
MHOKHUTENb IIPU CHHYCE BeIpaxkeH B [A], mpu t-B [¢). MaaykTuBHOCTH KoHTYpa 100 MI'H. Haiitu
3aKOH M3MEHEHHUS HANPSDKEHUS Ha KOHJIEHCATOPE U €0 eMKOCTb.

2.53. Hampspkenne Ha oOKIagKkax KOHJAEHcAaTOpa B KOJIeOaTeTbHOM KOHTYPE U3MEHSETCS
1o 3akony V= 10 cos 10 t, rie MHOKXHMTENb IPU KOCHHYCE BBIpakeH B [B], a MHOKXHUTENb IIpH t-
[c ']. EMkocTth KoHmeHncatopa 10 Mx®. HaliTu MHIYyKTMBHOCTH KOHTYpa W 3aKOH M3MEHEHHUS
CHUJIBI TOKA B HEM.

2.54. MakcumanibHas cuja TOKa B KoyieOaTeabHOM KOHType 50 MA, a MakcMMaabHOE
HampsbKkeHue Ha oOkimankax koHjaeHcaropa 100 B. Hailitu muknmmdeckyr 4acToTy KoieOaHHH,
ecsn sHeprus koHtypa 100 mx/Ix.

2.55. B konebarenbHOM KOHTYpe MakcHMMasibHas cuia Toka 100 MA, a MakcMMaabHOE
HarpspkeHUue Ha oOkiagkax koHjaeHcatopa 50 B. Haiitu sHepruro kose6aTebHOTO KOHTYDA,
€CJIM TIepuo/1 KosieOaHuii 25 MKC.

2.56. KonebarenpHbIi KOHTYp PaJHONPHEMHUKA COCTOUT M3 KaTYIIKH C HHIYKTUBHOCTBHIO
1 MI'H ¥ KOHAEHCATOPA, EMKOCTh KOTOPOTO MOXKET U3MEHAThCS B npenenax ot 8,1 1o 90 nd. B
KaKOM JHara3oHe JJIMH BOJIH MOKET IPUHUMATh PaJUOCTaHIIUHN 3TOT IPUEMHUK?

2.57. B BakyyMme pacmnpocTpaHsieTcsl MocKas 3JEKTPOMarHuTHas BOJIHA. AMIUIATYa
HANPSDKEHHOCTH — DJIEKTpUYecKoro Tmoiisi  BomHel 60 B/M.  OmnpenenuTs  aMmIuiuTyzy
HANpPSOKEHHOCTH MArHUTHOTO TOJS BOJIHBI W CpelHee 3a Mepuoj KosiebaHWil 3HadeHHe
IUIOTHOCTH TIOTOKA YHEPIHH.

2.58. B oanopoaHoii uzotponHoit cpene ¢ € = 1,5 u # =1 pacnpocrpansieTcs miockas
JJIEKTPOMAarHuTHas BOJHA. AMIUIMTYJla HANpPsHKEHHOCTH MAarHUTHOTO moiisg BojHbl 0,15 A/Mm.
Haiitu amMmniuTy 1y HanpspkKeHHOCTH 3JIEKTPUUECKOTO 1M0JIs ¥ (Pa30BYI0 CKOPOCTh BOJIHBI.

2.59. Hampsbkenune Ha O0OKIagkax KOHJEHCATOpa B  KOJEOATEIbHOM KOHTYpE
wsmensiercst o 3akony U=10cosl10* B. Ewmkocts konmencaropa 10mMk®. Haiitu
WHAYKTUBHOCTh KOHTYpA U 3aKOH U3MEHEHUSI CHJIbI TOKA B HEM.

2.60. Cuna Toka B KoyiebaTeqbHOM KOHTYpe M3MeHsieTcss no 3akony I=0,1 sin 10°t
A. HaayktuBHocTh KoHTypa 0,1 I'H. HalitTu 3akoH W3MEHEHMsI HANpsSIKEHHS Ha
KOHJIEHCATOPE U €r0 EMKOCTb.

2.61. B konebarenbHONM KOHType MakcuManbHas cuina Toka 0,2 A, a
MakCHUMajbHOE HampsbkeHue Ha oOkiankax KoHueHcaropa 40B. Haiitu  sHepruto
KOJIeOaTeIbHOTO KOHTYPA, €CIIU Tepro 1 Kojaebanuit 15,7 Mkc.

2.62. Konpencatopy emkoctbio 0,4 Mk® coobmaercs 3apsan 10mkKn, mocne
Yero OH 3aMbIKAaeTCs Ha KaTylIKy ¢ MHAYKTUBHOCThIO 1 MI'H. Uemy paBHa MakcuMajbHas
CHJIa TOKa B KaTylike?

2.63. B BakyyMe pacmpoCTpaHseTCd IUIOCKas 3JIEKTPOMAarHuTHAasl BOJIHA, Uil KOTOPOM
cpeliHee 3a TepHoJ KoJeOaHui 3HaueHUe TUIOTHOCTH TI0TOKAa dHEpruu pasHo 3,3 Br/m’. Uemy
paBHBI aMIUTUTYAHbIE 3HAYEHHSI HAMIPSHKEHHOCTH 3JIEKTPUUYECKOTO M MATHUTHOTO MOJIeH BOJIHBI?

2.64. B oanopoaHoii u3otpornHoi cpene ¢ € = 2,2 u A =1 pacnpoctpaHseTcs mIocKas
3JICKTPOMArHUTHAS BOJTHA. AMIUIUTY/Ia HAMPSHKEHHOCTH AJIEKTPUYECKOTO 1Mojsi BOoaHE 50 B/wm.
Kakyio OSHepruro MepeHOCHT 95Ta BOJNHA uepe3 Iwomanky 100 cM’,  pacrojokKeHHYIO
MEPIEeHIUKYJISIPHO HAIpPaBJIEHUIO pacIpoCTpaHeHusi BoJHBL, 3a BpeMms ¢ = 30 c? Ilepuon
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Konebanuil 7<< t.

2.65. B BakyyMme pacnpocTpaHsieTcsi IUIOCKas 3JIEKTPOMAarHuTHas BOJHA. AMIUIMTYJa
HANPSHKCHHOCTH MarHuTHOro moist BoiHel 0,25 A/M. Ha ee myTm meprneHAWKYIISPHO
HAMpaBJICHUIO PACIIPOCTPAHEHUS PACIIONOKEHA TMOTJIONIAI0IIAs TTOBEPXHOCTh, UMerolas Gpopmy
Kkpyra paguycoMm 10 cM. UeMmy paBHa Heprus, MOIJoNIEHHAs 3TOM MOBEPXHOCTHIO 3a BpeMs t=1
muH? [lepuon konebanuii 7«t.

2.66. YpaBHeHue miockoi ynpyroit BosiHbl s=60cos(6280t-18,5x), rie MHOXUTENH MPU
KOCUHYCE BbIpaxkeH B [MKM], nipu £-B [¢'], mpu x -[M']. Onpenenurs OTHOIIEHHUE AMILIUTYIbI
CMEIIEHUsI YaCTUIl CpeAbl K JJWHE BOJIHBI M OTHOIIEHHWE AaMIUIUTYJbl CKOPOCTH YacCTHI[ K
CKOPOCTH pacIpOCTPaHEHHUS BOJHBI.

2.67. Paznoctp (pa3 xkonebaHuil B TOUKaxX, pacloyioKEHHBIX Ha pacctosHuu 1,2 u 2,5 m
OT M30TPOIHOIO TOYEYHOT0 UCTOYHMUKA, paBHa 377 /4. Yacrora konebanuii 100 I'u. Onpenenurs
JUIMHY BOJIHBI U CKOPOCTb €€ PacIpOCTPaHEHMSL.

2.68. Uemy paBHa pasHocTh (a3 koneOaHMii B TOYKax, JIeKAIIUX Ha MPSMOH,
NEePHEHANKYJISIPHON BOJHOBBIM ITOBEPXHOCTSIM, €CJIM paccTosiHue Mexy Humu 1,5M? CkopocTh
pacnpoctpaneHus BoiaHbl 300 M/c, a mepuos koiaedanuit 20 mc.

2.69. Onpenenuth AMMHY 3BYKOBOM BOJIHBI, B Bo3ayxe npu Temneparype 20 °C, eciu
yacToTa Kojiebanuii pasHa 700 I

2.70. Haiitu 4mcio BO3MOXHBIX COOCTBEHHBIX KojeOaHWU cTOiOa BO3ayXa B Tpyde
JUIMHOM 85 cM, yactoTa KOTOphIXx MeHbine 1 kl'm, ecnu TpyOa 3akpbiTa ¢ OJHOTO KOHIA.
CkopocTb 3ByKa paBHa 340 m/c.

2.71. OnpenenuTs AIMHY 3BYKOBOM BOJHBI B Bo3ayxe mpu Temmeparype 20°C, ecim
yactoTa kosedanuit 7000 w.

2.72. PaccTtosinue Mexay naByms miesnsiMma B omnbiTe FOura 0,5 MM, a pacctositHue oT
mesei 1o skpana 1,6 M. OnpenenuTs 4uciao HHTEP(EPEeHIINOHHBIX MMOJIOC, MPUXOIAIIMXCS Ha |
CM DKpaHa, €CJIM JIIMHA BOJIHBI cBeTa paBHa 0,62 MKM.

2.73. B onbire HOHra onHa u3 mieneld mnepekpbiBajach MNPO3PAYHOM IJIACTUHKOM
TomuuHOM 10 MKM, BCIIEICTBHE YEro LEHTpaJbHAs CBETJAs MOJ0CA CMEIIAIACh B MOJIOKEHUE,
IIEPBOHAYAJILHO 3aHATOE JEBATOM CBeWIOM mojocod. Haltm mokasaTtens IperoMIICHUs
TUTACTUHKH, €CJIM JIJIMHA BOJIHBI cBeTa paBHA 0,56MKM.

2.74. Ha MbUIbHYIO IJIEHKY TajaeT Oenblil cBeT nof yriom 60°. [Ipu kakoit HauMeHbIen
TOJIIMHE IUIEHKH OTPAKEHHBIE JIydd OyayT OKpamieHbl B 3enenbiii mser (A =0,53mkm)?
[TokazaTens npenoMIIeHUs MbUIIbHOM BOJIBI 1,33.

2.75. Jlng ycTpaHeHus OTpakKeHUs! CBeTa Ha MOBEPXHOCTh CTEKJISTHHOM JIMH3bI HAHOCUTCS
IJIEHKa BEIIECTBa C IMoKaszareneM mpenomiieHus (n=1,3) meHblnM, 4yem y ctekna. [lpu kakoit
HaUMEHbINIEH TOJIIMHE ITOW TUIEHKH OTpaKeHHWe cBeTa ¢ JUIMHON BoiHBI 0,48 MKM He OyneT
HaOII0IaTHCS TPU HOPMAJILHOM TaJACHUH JIy4eit?

2.76. Ha nnenky u3 riouuepuna toumuuoit 0,25 mxm nagaer Oenblii cBet. Kakum Oyzaer
Ka3aThCs IBET MUICHKH B OTPAXEHHOM CBETE, €CJIM YTOJl MaAeHus Jiydeit paBed 30°7

2.77. Ha TOHKMI CTEKIISIHHBIN KIIMH NaJaeT HOPMaJIbHO CBET C JJIMHON BOJHBI 0,54 MKM.
Paccrostane mMexmay cocemHUMU WHTEP(PEPEHIIMOHHBIMU TIOJIOCAMH B OTPaXKEHHOM CBETE PAaBHO
0,6 mm. ITokazarens npenomiuenus crekaa 1,5. OnpenenuTs yroa Mex 1y NOBEPXHOCTSIMU KIIMHA.

2.78. Ha TOHKMI CTEKJSHHBIM KIWH NaJaeT HOPMAJbHO MOHOXPOMAaTHYECKHUU CBET.
HauMensImiast TonmuHa KJIMHA, ¢ KOTOPOW BUIHBI MHTEP(HEPEHIIMOHHBIE TIOJIOCH B OTPAKEHHOM
ceete, paBHa 0,12 mxm. Paccrositnue mexnay nosiocamu 0,8 mm. HaliTh 1yiviHy BOJIHBI CBETa U
YIOJI MEX/1y TOBEPXHOCTSIMU KIIMHA, €CIIU TIOKA3aTelb MpeoMIIeHus cTeka 1,5.

2.79. YcranoBka 11 HaOI0eHUs Koyienm HpIoTOHa OCBeIaeTcsi HOpMaJIbHO TaIaroIIiM
CBETOM, JUIMHA BOJIHBI KoToporo 0,62 mxM. HaliTu pagmyc KpUBU3HBI JIUH3BI, €CIU AUAMET]
TPETHErO CBETJIOrO KOJIbIA B OTPAXKEHHOM CBETE PaBEH 7,8 MM.

2.80. Komnbia HetoToHa 00pa3yroTcss MEXIy IMIIOCKMM CTEKJIOM U JIMH30M C paanycoM
kpuBHU3HBI 10 M. MOHOXpOMaTHYECKUI CBET MagaeT HOPMaiabHO. J[MaMeTp TPEeThero TEMHOIO
KOJIbIIAa B OTPAKEHHOM CBeTe paBeH 8,2 MM. HaliTu JyiMHy BOJIHBI MAJAIOIIETO CBETA.
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2.81. B ycranoBke myis HaOmogeHust konen, HblOTOHAa MpOCTPAHCTBO MEXIY JIUH30M U
CTEKJISTHHOM IUJJACTMHKOW 3aloJHEHO KHUAKOCThI0. OIpeaenuTh MOoKa3aTellb MPEIOMICHUS
XKHUJKOCTHU, €CJIM TUaMETP BTOPOI'O CBETIIOrO KOJIbLIA B OTPAKEHHOM cBeTe paBeH 4,8 MM. CBeT ¢
nuHoM BoaHbI 0,51 MKM najgaetr HopMaiibHO. Paanyc kpuBu3HbI TUH3BL 10 M.

2.82. Ha wnenpospauHyio mperpaay C OTBepCTHEM paauyca 1,2 MM TafaeT IocKas
MOHOXpOMaTHuYecKas cBeToBas BojHa. Koryma paccrosiHue OoT mperpanbl 10 SkpaHa paBHo 0,525
M, B LEHTpe IU(PPAKIMOHHOW KapTUHBI HAOIIOJAeTCs MaKCUMyM HHTEHCHBHOCTH. [lpu
yBenmuueHun pacctosHus 10 0,650 M MakCUMyM HHTEHCHUBHOCTH CMEHSETCSI MHHUMYMOM.
Onpenenutsd JUIMHY BOJIHBI CBETA.

2.83. JludpakmmonHas kapTuHa HaOMOAacTCs Ha paccTosHHM 80 CM OT TOYEYHOTO
HMCTOYHHMKA MOHOXpomaTudeckoro cpeta (A=0,62 wmkwm). IlocepenunHe MexIy OSKpaHOM U
UCTOYHHKOM CBeTa MOMelleHa auadparma ¢ KpyribiM oTBepcTHeM. [Ipu kakoM HauMmeHbIleM
JIaMeTpe OTBEPCTHUS LEHTP AUPPAKIUOHHON KapTUHBI OyAET TEMHBIM?

2.84. Ha mens mupunoi 0,25 MM mnagaeT HOPMAIbHO TapajuICbHBIM MTy4OK
MOHOXpOMAaTHYECKOro cBeTa ¢ AauHOW BosiHbI 0,58-mxMm. HailiTh mupuHy UEHTpanibHOIO
TG PaKIIMOHHOTO MAKCUMYMa Ha dKpaHe, YJIaJIeHHOM OT e Ha 1,5 m.

2.85. Ha y3kyro miesnb HOpMalbHO MaJaeT IUIOCKash MOHOXPOMAaTHYecKasi CBETOBas BOJIHA
(A=0,66 wmxm). Yemy paBHa IHMpWUHA IIEIH, €CIU TMEPBBIH JUPPAKIIMOHHBIA MaKCHMYM
HaOro1aeTest mox yriom 1°7

2.86. Ilepuon nudpakIMOHHON PEMIETKH paBeH 6 MKM. OMpeaeuTh HanOOJbITUN TTOPSIOK
CTIEKTpa, 00IIIee YNCIIO TTABHBIX MAKCUMYMOB B TU(PPAKIIMOHHOW KApTHHE U YTOJ JU(PpPaKIUU B
CIEKTPE YETBEPTOro MOPsIKa MPU HOPMAILHOM aIeHUH MOHOXPOMAaTHUECKOTO CBETa C JJIMHOM
BOJIHBI 0,55 MKM.

2.87. Ha nudpakmoHHYI0 pemieTky ¢ IepUoAOM 5 MKM MajaeT HOPMaJbHO OeJbIid CBET.
Kakwne ciekTpanbHble TUHUHU Oy TyT COBNAAATH B HarpaBieHUH (p=30°?

2.88. Kakyro pa3HOCTh IJIMH BOJH 3eleHbIX Jyded (A=0,53 MKM) MOXET pa3penuTh
TuQpakiuoHHas pemeTka mupuHoi 20 MM 1 iepuooM 10 MKM B CIIEKTpE TPEThEro nopsiaka?

2.89. Yemy nomxHa ObITh paBHA IUPHHA TU(PAKIHMOHHON PEIIETKH C TEPHOIOM 9 MKM,
9TOOBI B CIIEKTPE BTOPOTO MOPsIIKa ObLT paspernieH ayoer A, =486,0 aM u A, = 486,1 HM?

2.90. PaccrosiHre MeKIy aTOMHBIMHU IUIOCKOCTSIMHM KpHUCTa/ula Kajipuurta paBHo 0,3 HM.
Onpenenutb, MpU KaKoOH JJIMHE BOJIHBI PEHTICHOBCKUX JIyded BTOPOW JUQPPAKIIMOHHBIH
MakCUMyM OyJeT HaOmoJIaTbcs NpPU OTPaKEHUM Jyded mnojx yriaoM 60° K MOBEpXHOCTH
KpHUCTasa.

2.91. Ha rpasp kpucramia KaMEHHOM COJNM MaJaeT Y3KUH IyYOK PEHTIC€HOBCKHX Jy4eill C
mmHoit BomHbl 0,095 HM. YUemy nomkeH OBITh paBeH YIrojl CKOJBXKEHHS JIyded, 4TOOBI
HaOroancs JUQPaKIMOHHBIA MakCUMyM TpeThero nopsijaka? PaccTosHHe MeXIy aTOMHBIMU
IJIOCKOCTSIMU KpucTasuia paBHO 0,285 HM.

2.92. Yemy paBHa CTENeHb NOJSIPU3ALUU CBETa, IMPEJICTABIAIONIETO c000i cMmech
€CTECTBEHHOI'0 CBETa C JIMHEWHO MOJISPU30BAHHBIM, €CIM WHTEHCHUBHOCTH MOJSPU30BAHHOIO
CBETa paBHA MHTEHCUBHOCTH €CTECTBEHHOTO.

2.93. CreneHp moisipu3allid YaCTUYHO MOJSpU30BaHHOrO cera paBHa 0,5. Ompenenutsb
OTHOIIIEHWE MAaKCHUMaJbHOM WHTEHCUBHOCTH CBETA, IPOIYCKAEMOH aHaJIN3aTopoM, K
MHHUMAaJIbHOM.

2.94. EcTecTBEHHBIN CBET MPOXOAUT YEPE3 [1BAa MOJAPU3ATOPA, YTOJI MEXIY IIIOCKOCTIMU
MIPOMYCKaHUs KOTOPBIX paBeH 45°. Bo CKOJIBKO pa3 yMEHBIIUTCS MHTEHCUBHOCTh CBETA IOCIIE
IPOXOXAECHUA I3TOM cucTeMbl? CunTaTh, 4TO KAkl NOJIAPU3ATOP OTpaXkaeT U noriomaeT 8%
MaJarolIero Ha HeTro CBeTa.

2.95. YeMy paBeH yros Mex1y IUIOCKOCTSMHU IPOIYCKaHMs JIByX IOJIIPU3aTOPOB, €CIU
WHTEHCUBHOCTh €CTECTBEHHOI'O CBETa, MPOULIENLIEr0 4epe3 HUX, yMeHbImiaack B 3,3 pasza?
Cuntath, 4TO KaXAbli MOJIAPU3ATOP OTpaxkaeT U noraowmaet 10% magaronero Ha HEro CBeTa.

2.96. EcTecTBEHHBIN CBET NaJaeT Ha KPUCTAILI aaMasa nox yrioM bprocrepa. Haiitu yroin
IIPEJIOMJIEHUS CBETA.
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2.97. Tlox xKakuM yIJIOM K TOPU3OHTY JOJKHO HaxoauTbes CouHIle, 4TOOBI €ro JyuH,
OTpaXeHHBIE OT MOBEPXHOCTH BOJIbI, OBLIM MaKCHUMAIILHO MOJIIPU30BAHBI?

2.98. Ha moBepXHOCTh MPO3pavyHOro BEIIECTBA MaJAaeT €CTECTBEHHBIM CBET MO YTIOM
bprocrepa. Koadduument ortpaxkenuss cBera paen 0,1. Haiitu cremenp mnomispuszanuu
IPETOMJIEHHOTO JTyyYa.

2.99. JIns HEKOTOpPOro Mpo3payHOro BemiecTBa yroid bprocrepa okaszancs paBHBIM
IpeeNbHOMY YIUIy TOJHOTO BHYTPEHHErO OTpaykeHus. OnpenenuTh Moka3areiab IpeaoMIIeHUS]
BEIIIECTBA.

2.100. KgsapueByro IJIaCTUHKY TOJIIMHON 3MM, BBIPE3aHHYIO MEPHEHAUKYISPHO
ONTUYECKON OCH, TMOMECTHIM MEXIy JByMs mojispuzatopamu. OMNpeneiauTbh MOCTOSHHYIO
BpallleHus1 KBaplLa JUid KpacHOTO CBETa, €CIM €r0 MHTEHCHBHOCTH IOCJE MPOXOXKJIEHUS ITOU
CUCTEMBbl MaKCHMaJjbHa, KOT/Ia Yroi MEXIY MJIOCKOCTAMHU MPOITyCKaHUsS MOJSPU3aTOPOB paBeH
45°.

2.101. PactBop caxapa ¢ koHueHTpamueil 0,25 r/cm® Tommmuo# 18 cM moBopaumBaeT
IUIOCKOCTb MOJISIPU3alMA MOHOXpOMaTHYecKoro ceeTa Ha yroi 30°. Jlpyroil pacTBOp TOJIIMHON
16 cM moBOpauMBaeT IUIOCKOCTh MOJSPU3AIMUA 3TOrO K€ cBeTra Ha yroj 24°. Onpenenutb
KOHIICHTPAIUIO caxapa BO BTOPOM pacTBOPE.

2.102. Yepnoe teno umeet temneparypy 7,=500K. Kakopa O6yaet remneparypa T, Tena, ecnu
B pe3yJIbTaTe HarpEBAHUS MTOTOK U3JTy4YEHUs YBEINYUTCS B n = 5 pa3?

2.103. Temmnepatypa abcomroTHo yepHoro tena T=2 kK. Onpenenuts JJIMHY BOJHBI A, Ha
KOTOPYIO HPHUXOJIUTCS MAKCUMyM DSHEPruu U3JIy4YeHUs, U CHEKTPAJIbHYI IIJIOTHOCTb
JHEPreTHUECKON CBETUMOCTH (M3JIy4aTeIbHOCTH) (T41)may JUI TOU JUTUHBI BOJHBIL.

2.104. Omnpenenuth TeMiiepatypy 7' M SHEPreTUYECKYI0 CBETUMOCTh (M3Iy4YaTelIbHOCTb) R.
a0COIOTHO YEPHOTO TeJa, €CIM MAKCUMYM SHEPTrUU U3Ty4YeHUS MPUXOAUTCS HA JUIMHY BOJHBI
Am = 600 HM.

2.105. VI3 cMOTpOBOT'O OKOIIIEUKA MEeYH M3IydaeTcs MoTok ¢, = 4 k[ x/mMun. OnpenenuTsb
Temmnepatypy T 1e4m, eI IUIONIaIh OKomeuka S = 8 cM”.

2.106. Ilotox u3nyueHus abcomoTHO yepHOoro Tenma @, = 10 kBt. Makcumym sHEeprumn
U3Jy4YEHUS MPUXOAUTCS HA JUTMHY BOJIHBI Ay = 0,8 MKkM. OnpeaenuTs miomanas S u3aydaromei
MOBEPXHOCTH.

2.107. Kak ¥ BO CKOJBKO pa3 M3MEHHUTCS MOTOK H3JIydeHHs aOCOJTIOTHO YEpHOTO Tea,
€CJIM MAKCUMYM SHEPrHU U3JTyUYEeHUs EePEMECTUTCS ¢ KPACHOM IpaHMIIbI BUIUMOTO CIIEKTPa (Ami
= 780 uM) Ha HHONETOBYIO (Amo= 390 HM)?

2.108. Ompenenuth MOTJIOUIATENBHYIO CIIOCOOHOCTH @7 CEPOro Tena, JUisl KOTOPOro
TEeMIIepaTypa, U3MEpPEHHasl PaJualMOHHBIM NMHUPOMETPOM, Tp= 1,4 KK, Torma kak uctuHHas
temneparypa 7 tena pasHa 3,2 kK.

2.109. MydenvHas meub, moTpeOistomas MomHocTh P=1 kBT, mmeer otBepctue
wiomanapo S=100 cM’. OnpenenuTs 0K N MOIIHOCTH, PACCEMBAEMONM CTEHKAMM IE€YH, €CIIH
TEeMIIepaTypa €e BHyTpEeHHEN OBEPXHOCTH paBHa 1 kK.

2.110. Cpennsist sHepreTHYECKas CBETUMOCTh R 1oBepxHOCTH 3emin pasHa 0,54 JIk/(cm?
MuH). KakoBa pomkHa ObITh Temneparypa 1 MOBEPXHOCTH 3€MJIM, €CIH YCIOBHO CUHUTATh, UTO
OHa M3JIy4aeT Kak cepoe TeJo ¢ K03 (PUIIMEeHTOM YepHOTHI a,= 0,257

2.111. HaiiTu oTHOUIEeHHE T'PYNIOBOI CKOPOCTH K (ha30BOM ISl CBETA C JAJUHOW BOJIHBI
0,66 MKM B cpejie ¢ IoKasaresieM npejomiienus 1,5 u pucnepeueit -4,5¢10%m .

2.112. Karon BakyyMHOro (OTORJIEMEHTa OCBEIAETCs CBETOM C AIuHOW BOJHBI 0,38
MKM. DOTOTOK MpEKpalaeTcss NpH 3aAepKUBAIOLIEH pa3sHOCTH MOTEHLHUANOB, paBHOU 1,4 B.
HaiiTu paboty BbIX0Ja 3JIEKTPOHOB U3 KaTO/a.

2.113. HaiiTi Benu4HMHY 3aJepKUBAIOLIEH PAa3HOCTU MOTEHUHUAIOB s (POTORIEKTPOHOB,
HCIYCKAeMbIX MPH OCBEILEHUHU 1LI€3UEBOr0 3JIEKTPOJa YIbTpaduoIETOBBIMU JIydaMU C JJIMHOM
BOJIHBI 0,30 MKM.

2.114. KpacHoii rpanuiie dhotodddexra coorBercTByer mnuHa BojHbl 0,332 mxm. Haiitu
JUIMHY CBETOBOM BOJIHBI, MaJalolied Ha 3JIEKTpoJ, eciu (OTOTOK TNpeKpamaercs mpu
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3a/IepKUBAONICH pa3HOCTH MOTEHIMANIOB, paBHo# 0,4 B.

2.115. [IuHKOBBIM SJEKTPOJ OCBEIIAETCS MOHOXPOMATHUYECKHM CBETOM. DOTOTOK
MpeKpanaeTcs npu 3ajiepKuBaroiiei paznoctu norenuuaniom 0,6 B. Berauciuth JIMHY BOJTHBI
CBeTa, MPUMEHSBIIIETOCS MPU OCBELICHUH JIEKTPOA.

2.116. Ompenenuts MaKCHUMaJIbHYIO CKOPOCTH (DOTOIJICKTPOHOB, BBUICTAOIINNA U3
BOJIb()paMOBOTO AJIEKTPOJIa, OCBEIIAEMOT0 YIbTPa(HUONEeTOBBIM CBETOM C IIMHON BoJHBI 0,20
MKM.

2.117. I'amma-doTtoH ¢ 3Heprueit 1,02 MaB B pe3ynbrare KOMITOHOBCKOTO paccesHUs Ha
CBOOOJHOM DJJIEKTPOHE OTKJIIOHWICS OT TEPBOHAYAIBHOTO HampaBieHuss Ha yroix 90°.
OnpenenuTh KUHETUYECKYIO SHEPTrUI0 W HMMIIYJIbC 3JEKTpoHa oTAauu. Jlo cToIKHOBeHUs
JJIEKTPOH MOKOMUJICS.

2.118. 'amma-poTOH ¢ IIUHON BOJHBI 2,43 MM HMCHBITAT KOMITOHOBCKOE paccesHHe Ha
CBOOOJHOM DJIEKTpOHE cTporo Hazaa. OmnpenenuTb KUHETHUYECKYIO SHEPTHI0 M HUMITYJIbC
JEKTpOHA OTAAYH. J{0 CTOIIKHOBEHHUS ANEKTPOH MOKOUIICS.

2.119. B pe3ynbrare KOMOTOHOBCKOTO paccessHusi Ha CBOOOAHOM 3JIEKTPOHE JIJTMHA BOJIHBI
ramMma-(poToHa yBeTUUMIIach B JIBa paza. HaliTu KMHETUYECKYIO SHEPTUIO U UMITYJIbC 3JIEKTPOHA
OTJIa4|, €CJIH yToJI paccessHus (potona paBeH 60°. J[0 CTOIIKHOBEHUS JIEKTPOH MOKOMIICS.

2.120. B pesynpTaTe KOMOTOHOBCKOTO paccesHUs HAa CBOOOJHOM OJIJIEKTPOHE JHEPTUs
ramma-(poToHa yMEHBIIMIACh B TpU pas3a. Yronl paccesHus (orona paseH 60°. Haiitu
KUHETUYECKYIO SHEPTHIO0 U UMITYJIBC SJIEKTPOHA OTAauU. [0 CTOJIKHOBEHHUS 3JIEKTPOH OKOUJICS.

2.121. Kpacnas rpanuna doroddpdexra s 1mHKA A=310 HM. Onpenenurtsb
MaKCHMaJbHYI0 KHHETHYECKYI0, SJHEPTUIO T, (OTORIEKTPOHOB B ANEKTPOH-BOJIBTAX, €CIH Ha
UHK [TaJaeT CBET ¢ UINHOMN BOJIHEI A1=200 HM.

2.122. J/laBneHue p cBeTa C AJIWHOUN BOJHBI A=40 HM, MaJaroIero HOPMaJbHO Ha YEPHYIO
NOBEpPXHOCTH, paBHO 2 HIla. Onpenenuts yncno N (HoToHOB, magaronmx 3a Bpems t= 10 ¢ Ha
momans S= 1 MM? 5TOM MOBEPXHOCTH.

2.123. Onpenenuth KO3(GUIMEHT OTPAKEHUS P MOBEPXHOCTH, €CIU MPH IHEPTETUUECKOM
ocsemmennocty £,=120 Bt/m* naBnenune p cBeTa Ha Hee oKas3anoch pasHeIM 0,5 Mxlla.

2.124. ]laBieHue CBeTa, MPOU3BOAMMOE Ha 3€pKaJbHYIO MOBEPXHOCTh, p=Smlla.
Onpenenutbh KOHUEHTPALUIO 7, (POTOHOB BOJM3M MOBEPXHOCTH, €CIHM JJIMHA BOJIHBI CBETa,
TMaJIA0IIEro Ha MOBEPXHOCTh, A = 0,5 MKM.

2.125. Ha paccTossHUM r=5M OT TOUYEYHOTr0 MOHOXpoMaTHueckoro (A=0,5MKM) H30TPOITHOTO
UCTOYHMKA pAaCIOIOKEeHa IuIomanka (S=8MM’) NEpHeHAMKYIAPHO MNANaloIUM ITy9KaM.
Omnpenenuts ynciao N GOTOHOB, €KECEKYHHO MaAl0NIMX Ha MJIOMAKy. MOIIHOCTh U3ITy4YeHUs
P =100 Br.

2.126. Ha 3epkanbHyl0 NOBEpPXHOCTh MOJ yriaoM o =60° k HOpMaM MajaeT IMy4oK
MOHOXpomaTHueckoro csera (A=590 uwm). [110THOCTH MOTOKA SHEPrUU CBETOBOIO ITyuka Q=1
kB1/M*. OnipenesnTh JaBieHue p, TPOU3BOJIUMOE CBETOM Ha 3€PKAIbHYIO TIOBEPXHOCTb.

2.127. Cmer mamaer HOPMAJIbHO Ha 3EPKATBHYIO IOBEPXHOCTb, HAXOMSANIYIOCS Ha
pacctosHun 1=10cM OT TOUYE4YHOro M30TpomHOro wusnyuarensd. Ilpu kakoi MomHocTH P
W3Ty4daTess JaBjIeHHEe p Ha 3epKaJIbHYIO0 MIOBEPXHOCTH OyaeT paBHbIM 1 mIla?

2.128. Cper ¢ muuHOH BOiHbI A = 600 HM HOpPMaJabHO MaJaeT Ha 3epKaJbHYIO
MOBEPXHOCTh M MPOM3BOAUT Ha Hee naasieHue p = 4 mklla. Onpenenute ynciao N poTOHOB,
majaronux 3a BpeMs t=10 ¢ Ha miomans S=1MM?* 5T0i IIOBEPXHOCTH.

2.129. Ha 3epKaibHyI0 TOBEPXHOCTD IUIOMAABI0 S = 6 CM® MagaeT HOPMAIHLHO MOTOK
u3nyuenust @,=0,8BT. OnpenenuTs AaBiIeHUE p U CUITY JaBIEHUA [ CBETa Ha 3Ty MOBEPXHOCTb.

2.130.ToueyHblii MCTOYHHUK MOHOXPOMATHYECKOTrO (A=1HM) HU3Iy4YyeHUS HAXOIUTCA B
LeHTpe cdepuueckoil 3adepHeHHOM KomObl pamumycom R= 10 cm. Ompenenuts CBETOBOE
JaBJICHUE p, IPOU3BOJUMOE Ha BHYTPEHHIOIO TTOBEPXHOCThH KOJIOBI, €CJIM MOILIHOCTh UCTOYHHKA
P=1kBr.

2.131. IlepBoHa4yaJIbHO  TIOKOMBIIHMICS  CBOOOTHBIM  BJEKTPOH B  pe3yjbTaTe
KOMIITOHOBCKOT'O paccesHus Ha HeM ramma-goroHa c sHeprued 0,51 M»sB mpuoOpen
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kuHeTH4ecKyro sHepruto 0,06 MaB. UeMy paBeH yron paccesiaus horoHa?

2.132. CkoapKO JIMHHUM CIIEKTpa aToMa BOJOpOjAa MOMajacT B BHAMNMYK 00JacTh (A=
0,40 + 0,76 wmxm)? BpHCIUT, 3HAYCHWE JUIMHBI JTHUX JWHUA. Kakum 1BeTam oOHH
COOTBETCTBYIOT?

2.133. CniekTpasibHbIE JIMHUM KaKUX JJIMH BOJH BO3HUKHYT, €CJIM aTOM BOJIOPO/a MIEPEBECTU
B cocTostHuE 357

2.134. Yemy paBeH OOpOBCKHIA pagunyc OJHOKPATHO MOHU3UPOBAHHOTO aTOMa TeIus?

2.135.HaifTu noTeHnyan HOHU3allUi JBYKPATHO MOHU3UPOBAHHOTO aToMa JIUTHS?

2.136. Berauciauth mocTossHHYI0 Pumbepra m OOpoBCKU paauyc Uil Me30aToMa — aToMa,
COCTOSIIIIEr0 U3 MPOTOHA (SIIPO aToMa BOAOPOJA) U MIOOHA (YaCTHIIBI, UIMEIOIIEeH TaKoil e 3apsil,
KaK y 2JIGKTpOHA, U Maccy, paBHyto 207 MaccaM 3JIEKTPOHA).

2.137. HaiiTu KOpPOTKOBOJIHOBYIO IPaHUIly TOPMO3HOTO PEHTT€HOBCKOIO CHEKTpa, €ClM Ha
PEHTICHOBCKYIO TPYOKY mojiaHo HanpspkeHue 60 kB.

2.138. Bpluucnuth HauOomblllee W HAaMMEHbIIEE 3HA4YeHHs] JIUHBI BOJHBI K-cepum
XapaKTEPUCTUUECKOTO PEHTTEHOBCKOTO M3TYUYCHHsI OT TUIATHHOBOTO AaHTUKATO/A.

2.139. Kakyo HauMEHBIIYI0 Pa3HOCTh MOTEHIIMATIOB HY>KHO MPHUI0XKHUTh K PEHTI€HOBCKOM
TpyOKe ¢ BOJIb()pPaAaMOBBIM AHTHUKATOJIOM, YTOOBI B CIEKTPE XapaKTEPHUCTUUCCKOTO
PEHTTEHOBCKOTO U3JIy4eHus ObLIN Bce TuHuu K-cepun?

2.140. Inuna BonHbl K, - TMHUM XapaKTepUCTUYECKOTO PEHTIC€HOBCKOI'O M3JIyYEHUsl paBHA
0,194 uMm. U3 xakoro maTepuana ciaeinaH aHTUKATOA?

2.141. Ilpu nepexoae 31neKTpoHa U atoMe Meau ¢ M-cnost Ha L-cioil ucrmyckarorcs JIydu ¢
JUTMHOM BOJHBI 1,2 HM. BBIYMCINTE MOCTOSIHHYIO SKpaHUpoBaHus B hopmysie Moznu.

2.142. OneHUTh C TIOMOIIBIO COOTHOLIEHHUS HEONpPEAENEHHOCTEH MHHHUMAIbHYIO
SHEPTUIO JIEKTPOHA, HAXOASIIErocs B OECKOHEUHO TITyO0KOM 0JTHOMEpPHOM MOTEHIIUAIBHOM sSiMe
mmpuHoi 0,1 HM.

2.143. CoGcTBEeHHAs YacTOTa TapMOHMYECKOT0 ocuyusTopa pasHa 4-10™ ¢!, OueHuts ¢
MOMOIIbIO COOTHOIIICHUS HEOTIPEACICHHOCTE MUHUMAJIBHYIO SHEPTHIO OCIIHILISTOPA.

2.144. CpenHee pacCTOSHUE JJICKTPOHA OT sjipa B HEBO30YXKJIEHHOM aToMe BOJOpOAa
paBHO 52,9 nM. BeruncanTh MUHMMAIbHYIO HEONIPEIETIEHHOCTh CKOPOCTH AJIEKTPOHA.

2.145. Vcnonb3ysi COOTHOILIEHUE HEOMNPEEICHHOCTEH, MoKa3aTh, YTO B SIAPE HE MOTYT
HaXOIUThLCS DJIEKTPOHEL. JIMHEHHBIE Pa3MepBI Aapa IPUHATL paBHbIME 107 M.

2.146. Yemy paBHa MHUHHMMaJbHAas HEOINPEAECICHHOCTh KOOPJIMHATHI TOKOSILIEToCs
3JIEKTPOHA.

2.147. Kunetnueckasi SHEprusi IpOTOHA paBHA €0 YHEPruu Nokos. YeMy paBHa npu 3TOM
MHUHHMAaJIbHASI HEOTIPEIEIICHHOCTh KOOPAMHATHI TPOTOHA?

2.148. Uemy paBHa MUHHUMAlIbHAs HEOMPEIEICHHOCTh KOOPAWHATHI (POTOHA BUAUMOTO
M3JIy9eHUs C JTuHOM BOJHBI 0,55 MKkM?

2.149. Tloka3aTh, 4TO ISl YACTHULIbI, HEONIPEACIEHHOCTh KOOPIUHATHI KOTOPOI paBHa ee
NeOpONIIEBCKON JIJTMHE BOJIHBI, HEOMPEIEICHHOCTh CKOPOCTH paBHA MO TOPSAKY BEITUYHHBI
CaMOM CKOPOCTH.

2.150. EcTecTBeHHast mMpuHa CIIEKTpaiIbHON JTUHUH A.=0,55 MKM H3IIydeHus aToMa Mpu
IIEPEX0JIE €ro B 0CHOBHOE cocTossHKe paBHa 0,01 nm. OnpenenuTs cpeHee BpeMs KU3HU aTOMa
B BO30YKJI€HHOM COCTOSTHUH.

2.151. OnpenenuTh KOJIMYECTBO TEIUIOTHI Q, BBIAEIAIONICHCS MpU pacnajae pajioHa
akTMBHOCTBIO A = 3,7* 10" Bk 3a Bpems t = 20 mun. Kunetnueckas sueprust T’ BbUIETAIOLIEH

U3 paZiOHa 0-4acTHULII paBHA 5,5 MaB.
238
2.152. Macca m = 1 r. ypana 92 U B paBHOBECHM C MPOJYKTaMHU €Tr0 pacrnaja BbIJIEIIET

momHocTh P= 1,07*107 Br. Haiiti MOJsSpHYIO TEIOTY Qun, BHIAEISEMYIO YPAHOM 3a CPEIHEE
BpeMsl JKU3HH T aTOMOB ypaHa.

2.153. Omnpenenurth >HEPruI0, HEOOXOAUMYIO Ui pasjelenus sapa 'Ne Ha 1IBe  0O-
gactunel ¥ aapo '“C. DHepruu cBsi3u Ha oauH HyknoH B sapax Ne, ‘He m '*C pasHEI
cootBeTcTBeHHO 8,03; 7,07 1 7,68 M»aB.
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2.154. B omuoM akrte genenus sapa ypana > U ocobGoxmaercs sHeprus 200 MbB.
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Onpenenutb: 1) sHEpPruto, BBIACISIONIYIOCS MPU paclaje BCeX siiep ITOr0 M30TOINa ypaHa
Maccoii m = 1 kr; 2) Maccy KaMEHHOTO YIJs C YACIbHOW TEIJIOTOM cropaHus g — 29,3
MJIK/KT, S5KBMBAJICHTHYIO B TEIUIOBOM OTHOIIEHMH | kr ypana U.

2.155. MomHocTs P aBurarensi aToMHOro cynHa coctaBisier 15 MsTt, ero KIIJ[ paBen
30%. OnpenenuTh MECSYHBIA PAacXoi SACPHOTO TOPIOYEro Mpu paboTe ITOTO JIBUTATEIS.

2.156. Cuwmras, 4To B OJHOM aKTe AeleHUs aapa ypaHa U ocBOOOKIAETCS SHEPTHs
200 M5B, ompenenuth Maccy m 3TOrO HM30TONA, IOJABEPIIIErocs JEJIEHHIO IPH B3pbIBE
aTOMHOM OOMOBI C TPOTUIOBBIM dSKBUBaleHTOM 30-10° Kr, ecnu TEmIOBOM SKBUBAIEHT
TpoTHia ¢ paseH 4,19 MJIx/kr.

2.157. Ilpu nenenmu sapa ypana >°U moj  JelCTBHEM 3aMEUICHHOTO HEMTpOHA
00pa30BaINCh OCKOJKUA C MaccoBbMH uuciamMu Mi = 90 u M, = 143. Onpenenutb YucIio
HEHTPOHOB, BBUIETEBIINX M3 SApa B JAaHHOM akTe AeneHus. OnpenenuTb SHEPTUI0 U CKOPOCTh
KaXXJIOTO M3 OCKOJIKOB, €CJIM OHU PA3JETAIOTCS B MIPOTHUBOIIOJIOXKHBIE CTOPOHBI M UX CyMMapHas
KUHeTn4yeckas sueprus 1 pasHa 160 M»aB.

2.158. Spepnas peakums ' * N (a, p)'” O BwI3BaHa «-yacTHIEH, oOIazaBHIEH
KHHEeTHYeCcKor sHeprueit 7, = 4,2 M»aB. Onpenenuts TemioBor 3((EKT 3TOH peakiuu, eCIu
MPOTOH, BBUICTEBIINI TOJ yriioM € — 60° K HaNpaBICHHUIO JBIKCHUS O-YACTHUIIBI, TOIYYHIT
KUHeTH4YecKkyto sHepruto T =2 M»aB.

2.159. Onpenenuth TerIOBbIC 3PPEKTHI CIECAYIOMUX PEAKIIHNA:

"Li(p,n)Be n '* O (d,0)'* N.

2.160. Onpenenurs CKOPOCTH MNPOAYKTOB peakuuu B (n,a)’Li, mporekaromieii B

pe3yNbTaTe B3auMOJICHCTBHUS TETIOBBIX HEUTPOHOB C MOKOSALIUMHUCS siipamMu Oopa.

Bomnpocsl Kk 3k3aMeny

KnneMaTnka npsiMOJIMHEMHOTO ABM)KEHUS MAaTEPUAIbHONW TOUYKH.

KunemaTtnka KpMBOJIMHEMHOTO IBUKEHHSI MATEPUAIIBHON TOUYKH.

3aKoHBI HBIOTOHA. Macca u cuia.

Nmmynbe Tena. 3aKOH COXpaHEHUs UMITYJIbCa.

Cunel ynpyrocru.

Cunsl TpeHusl.

Cunsl Tarorenus. Bec tena. HeBecomocTs.

Pa6orta. MouHocTs. DHeprus.

BpamarensHoe n1BMKEHNE TBEPAOTO TENA.

0. M'apmonnueckoe koebaHue U €ro XapaKTePUCTUKU.

1. Fapmonnueckuit ocumsuisatop. [leproasl koaeGaHuii MaTeMaTHUECKOr0, (PU3NYECKOTO U
MPYXUHHOTO MasiTHUKOB.

12. 3aryxatomnue koyebaHus1, UX YpaBHEHUS U IpaUKH.

13. Beinyx/1eHHbIE KOJIeO0aHusI, X ypaBHEHUE.

14. SIBnenue pezoHaHca, pe30HaHCHAs! KpUBasl.

15. Cnoxenue qByX rapMOHMYECKUX KOJeOaHuil.

16. I'paduk OueHmit 1 TPUMEHEHUE 3TOTO SBJICHUSL.

17. YpaBHeHue BonHbL. BonHOBOE ynCIIO.

18. berymue u cTosYMe BOJHBI.

19. BoHOBBIE ITPOLIECCHI B )KUBBIX OPTaHA3MaX.

20. TBepasle Tena, )KUIKUE KPUCTAILIBI U TIOJIUMEPBI.

21. MexaHn4eckue CBOMCTBA TBEPbIX Tell. 3aKoH ['yka.

22. buopeosorus. MexaHn4eckue CBONCTBA HEKOTOPBIX TKAHEH.

23. IIpupona 3ByKa, €ro HHTEHCUBHOCTb M AKyCTHYECKOE JTaBJICHHE.

24. lllym kak crpecc-(hakTop U €ro BIUSHUE Ha MPOAYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX

YKUBOTHBIX.
25. Undpa3BykK U yIbTpa3BYyK.

e A e e
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26. 3aKOHBI TUAPOIUHAMUKH.

27. 3aK0OHBI TEMOIUHAMUKH.

28. [lepBoe u BTOpOE Havasla TEPMOJMHAMUKH.

29. DHTponNus U €€ CTAaTUCTUYECKUN CMBICIT.

30. DHepreTuueckuii OaiaHc B )KUBOM Opranusme. 3akoH ['ecca.

31. SIBnenue nepeHoca B TEPMOPETYJIISIUN OPTaHU3Ma U B OMOTEXHOJIOTHH.

32. 3aKOH COXpaHEHHUs IEKTPUUYECKOro 3apsia. 3akoH KyioHa.

33. HamnpskeHHOCTh M MOTEHITHAI SJICKTPUYECKOTO TTOJIS.

34, DIIEKTPOEMKOCTb, KOHJIEHCATOP, AIEKTPUUECKOE MOJIe BHYTPU KOHJIEHCATOPA.
35. [TocToSIHHOE AJIEKTPHUYECKOE TIOJIE

opranusma. 36.dusnyeckre OCHOBBI

ANEKTPOTEPATIHH.

37.OneKTpUYECKUI TOK, YCIIOBUS €0 CYIECTBOBAHUS, XapaKTEPUCTHUKA TOKa.
38.OCHOBHBIE 3aKOHBI TOCTOSIHHOTO TOKA.

39/leiicTBHE NEKTPUUYECKOTO TOKA HA JKUBYIO TKaHb, )KUBOW OPTaHU3M.

40. OCHOBHBIE XapaKTEPUCTUKU MATHUTHOTO MOJISL.

41. JIBM>KEHUE DJIEKTPOHA B MArHUTHOM M 3JIEKTPUYECKOM IMOJISIX.

42 JleficTBHE NOCTOSIHHOTO MAarHUTHOT'O TOJIS HA OPTraHU3M.

43. Maruaurotepanus. 30u1 Kopoboga.

44.OCHOBHOM 3aKOH 3JICKTPOMarHuTHON MHIYKITUH.

45.B3aumnas uaaykuusi. CaMOMHITYKIUS.

46.JleficTBHe IEPEMEHHOTO MAarHUTHOTO MOJIsl HA OPTaHU3M.

47.1lepeMeHHBIN JIEKTPUUECKUN TOK. HIyKTUBHOCTh U €MKOCTh B LEIAX IEPEMEHHOIO
TOKA.

48.11omHOE COMPOTUBIICHHE B IIETH MEPEMEHHOT0 TOKa. 3akoH OMa.
49.Pe3oHaHC TOKOB M HANPSDKCHHUH. DIICKTPHUECKUN QUITBTD.

50./leficTBHE IEPEMEHHOT0 JIEKTPUUECKOTO MO Ha KUBYIO TKAHb U OPraHU3M.
51.0dusznyeckue OCHOBBI JMaMETPHH, JIOpCaHBaIM3aLIUH, JIMaTepMOTOMUH,
JaTepMOKOAaryJIsum.

52.CBOOOHbIE 3TEKTPOMArHUTHBIE KOJIeOaHuUsI.

53.IlonsTue o reopun Makcgesia.

54.OnexkTpomarHuTHble BOJIHBL. [1IKkana 31eKTpOMarHuTHBIX BOJIH.
55.JleiicTBrE DIIEKTPOMATHUTHOTO OJIS HA )KUBYIO TKaHb.

56./lelicTBHE IEPEMEHHOTO JIEKTPUUECKOTO TOJIS.

57.[lericTBUE 3IEKTPOMArHUTHOTO TTOJIS.

58.D5eKTpoMarHuTHBIE MOJIS OpraHU3Ma MIIEKOIUTAIOLIETO.

59. Hu3k04acTOTHBIE 3JIEKTPUUECKUE MOJIsE OpraHu3Ma.

60. O0mmue ¢pu3ndeckre NPUHIMITBI METOI0B

anekTporpaduu. 61.duznyeckue 0OCHOBBI

anekTpokapauorpaduu. 62.OU3NUECKue OCHOBBI

aeKTpo3HIeanorpadum.

63. OCHOBHBIE 3aKOHBI TEOMETPUUYECKON ONTHKH.

64. Untepdepenus cera.

65.ludpakuus ceera.

66./lucniepcus ceera.

67.Ilomapusanus ceera.

68. TertoBoe m3imydeHue. 3akon Kupxroda.

69.3akonbl Creana-bonbumana u Buna.

70.TenonsnydyeHue Tena )KMBOTHOTO.

3aga4m Kk IK3aMeHy
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no aucuunauHe buojgornueckas dpusuka
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3agaua 1. C Oamau BbicoTOM h=30 M B TOPHU30HTAIHLHOM HANPABJICHHH OPOIIEHO TEIO C
HadaibHOM ckopocThio VO = 10 m/c. Onpenenute: 1) ypaBHeHHE TpaeKTOpuu Tena y(x); 2)
CKOPOCTH V T€Jla B MOMEHT TaJIeHusI Ha 3eMJIt0; 3) yroJ , KOTOPbIA 00pa3yeT 3Ta CKOPOCTh C
TOPU30HTOM B TOUKE €r0 MaJICHHS.

3aganua 2. [llapuxk Maccoit 200 1, mNpuBA3aHHBIA HUTBIO K IIO/BECY, OINMKCHIBAET B
TOPU30HTAJIBHON IUIOCKOCTH OKPYXHOCTb, HMEsl IOCTOSHHYIO CKOpocTb. OmnpenenuTtsb
CKOPOCTb LIapuKa M MEPHOJ €ro BPaLICHHs MO0 OKPYXKHOCTH, €CJIM JJMHA HUTU 1 M, a ee
yIoJI ¢ BEpTUKAJIbIO cocTaBiseT 60°.

3agaya 3 BeluuCIUTh YCKOpPEHHE CBOOOIHOTO MAJACHUS Tella, HAXOJAILIErocs Ha PaCCTOSHUU
100 kM OT TOBEPXHOCTH 3€MJIH.

3anaua 4 Ha kakoii BeicoTe (B KM) HaJ| MOBEPXHOCTHIO 3€MJIM YCKOPEHUE CBOOOIHOTO TaICHHS
B 16 pa3 meHbllIe, ueM Ha 3eMHOU noBepxHocTu? Paanyc 3emian 6400 kM.

3agaya 5/[Ba OAMHAKOBBIX IO pa3Mepy IMIapa BHCAT HAa TOHKHX HUTSX, Kacasch IPYT Ipyra.
[lepBplii map OTBOASAT B CTOpOHY u orTmyckatoT. [locme ympyroro ypapa miapsl
MOAHUMAIOTCS Ha OJMHAKOBYIO BhICOTY. HalauTe Maccy (B T') mepBoro Iapa, eciu mMacca
BTOporo 0,6 Kr.

3anaua 6 Teno mMaccoif 5 KT IBHXKETCS] paBHOMEPHO IO BOTHYTOMY MOCTY €O cKopocThio 10 m/c.
B HmwxHell Touke cuiia JaBJIEHUs Tela Ha MOCT BJBOE IPEBOCXOAUT CHILY TSDKECTH.
BbruucnuTh paanyc KpUBU3HBI MOCTa

3anaua 7 Jluneiinas ckopocTh Touek 000/1a Bpamaromerocs: kosueca pasHa 50 cm/c, a TuHeiHas
CKOPOCTh €r0 TOYEK, HaXOIsilmuxcs Ha 3 c¢M Ommke K Oocu BpamieHus, paBHa 40 cw/c.
Omnpenenure paguyc (B cM) Kojeca.

3ananmne 8 Omnpenenute, BO CKOJBKO pa3 YBETUIMBACTCS BpEeMs KU3HU HECTAOMIIBHON YaCTHIIBI
(Mo yacaM HEMOJIBMYKHOTO HAOJIOAATENs ), €CJIM OHA HAYMHAET JBUTATHCA CO cKopocThio 0,9¢ .

3aganue 9 CoOcTBEHHOE BpeMs U3HU YacCTULbI OTiIMYaeTcsl Ha 1% OT BpeMEeHU >KU3HM 110
HETOIBM)KHBIM yacaM. OmpeieuTe CKOPOCTh YaCTHIIBI B IOJISIX K CKOPOCTH CBETA.

3agaua 10 MaxoBHK, MOMEHT MHepuuu KkoToporo [/ = 63,6x2-3" ppamaerca c yrioBoi
CKOpOCTbIO & = 314pad/c. Kakoit Hamo IIPUWIOKUTb TOPMO3SIIMA MOMEHT Cuibl M,
9YTOOBI MAXOBHUK OCTAHOBMJICS uepes3 Bpems t = 20e.

3anaua 11 Ilosblii map muaBaeT B *KHUJIAKOCTH, HAIlOJIOBUHY HOrPYy3UBIIKCH B Hee. Kakyro noito

o0beMa mapa (B MPOILIEHTAX) COCTABIISIET €r0 BHYTPEeHHsS 1MoocTh? [ITOTHOCTD JKUIKOCTH B 2

pa3a MeHbIlIe TNIOTHOCTH BEIEeCTBA LIapa.

3agaua 12 Onpegenure padboTy, coBepIIaeMyto IpH MorbeMe Tpy3a Maccoid m = 50 Kr 1o

HAKJIOHHOH IJIOCKOCTH C YIJIOM HakiIoHa o = 30° K TOpU30HTY Ha paccTOsiHUE S = 4 M, eCiH

BpeMs nogbema t = 2 ¢, a koaddummeHt tpenus paseH 0,06.

3agaual3.Hacoc MomHOCTRIO N UCTIONB3YIOT 715 OTKauku HedTu rayOunsl h . Onpenenure
Maccy JKHJIKOCTH, ToAHATOM 3a Bpems t, ecniu KII/[ Hacoca paseH 1.

CEBEPO-KABKA3CKAA I'OCYJAPCTBEHHAA 'YMAHUTAPHO-
TEXHOJIOITMYECKAA AKAJAEMUA
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Kadenpa o061enHxeHepHbIE U €CTECTBEHHOHAYYHBIC TUCIUTIINHBI

201_-201_yu. rox

3K3AMEHAIIMOHHBIN BUJIET Ne 4

[To quctumuinae _buonoruueckas Gusmnka
st oOyuvarommxess 2 Kypcea crienuanbHocTd  36.05.01 Berepunapust

Bonpocsr:

1. Ipunnun depma B TEOMETPUUECKON ONTHUKE U €r0 MaTeMaTu4yeckast pOpMyJIHpPOBKa 1
MIPUIIOKEHUSI.

2. Croco0 BeaUCICHUS PabOTHI IPH aaradaTHIeCKOM Iporiecce.

3. OmnpenenuTs NpUpalleHNe JJIMHBI BOJIHBI JJIS DJIEKTPOMATHUTHON BOJIHBI C YACTOTOU V =
5 MI'n, koTOpast NepexoauT U3 HEMarHUTHOM CPeJibl C TUIIEKTPUIECKON
IIPOHULIAEMOCTBIO € = 2 B BAKyyM.

3aBenywmmii kadeapoi JI. 1. lokymoBa

5. MeTozmqecmle MaTepualbl, onIpeacJasiiomue nmpoucaypsl OHCHUBaHUSA
KOMIICTCHIINN

5.1. Kputepuu OlleHKH YCTHOIO OIIpoca
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IIpu onieHke oTBeTa 00yyaroLIErocss Haj0 PyKOBOICTBOBATHCS CIIECAYIOIIUMU
KPUTEPUSIMHU, YUUTHIBATD:
1) NOIHOTY M MPaBUIILHOCTh OTBETA;
2) cTeneHb OCO3HAHHOCTH, TIOHUMAaHUs U3Y4YEHHOTO;
3) s3p1KOBOE O(OPMIICHHE OTBETA.
OtMmetka "5" cTaBHUTCS, €CITM 00YJAFOIITUNACS:
1) mosiHO M3NaraeT U3y4eHHbIN MaTepual, a€T MPaBUIbHOE ONPEIETICHUE TOHATHH;
2) oOHapyXUBaeT MOHUMaHUE MaTepHala, MOXET 000CHOBATh CBOU CY>KICHHUS,
MPUMEHUTH 3HAHUS Ha MPAKTUKE, TPUBECTU HEOOXOAUMBIC MPUMEPHI HE TOJIHKO 10
y4eOHHUKY, HO U CAMOCTOSITEIbHO COCTaBJICHHBIE;
3) uznaraer MaTepual Mocje0BaTEIbHO U IPABUIBHO C TOUYKU 3pEHUSI HOPM JINTEPATYPHOTO
A3bIKA.
OtMmetka "4" cTaBUTCS, €Clid 00y4arOIUiCs Ta€T OTBET, YIOBJICTBOPSIOIINI TEM Ke
TpeOOBAHMAM, UTO U I OTMETKH "5", HO momyckaeT 1-2 omuOKH, KOTOPBIE caM e UCTIPABIISICT,
u 1-2 Heou€Ta B MOCIEI0BATEIBHOCTH U I3IKOBOM O(POPMIICHUN M3JIaraeMoro.
OtMmetka "3" cTaBUTCS, €ClIM 00yYarOUIUCS OOHAPYKUBACT 3HAHUE M IIOHUMaHHE OCHOBHBIX
MTOJIOKEHUH JaHHOM TEMBI, HO:
1) u3naraeT Marepuall HEMOJIHO U AOMYCKAaeT HETOUHOCTH B OMPEIEICHUN OHATUN WU
(GopMyTHpOBKE MPaBUIT,;
2) He yMeeT IOCTaTOYHO IITy0OKO U AOKa3aTelbHO 000CHOBATh CBOU CYXKICHHS U IPUBECTH
CBOM IIPUMEDBI;
3) u3naraeT MaTtepuall HeMoCIe0BaTENbHO U IOMYCKAET OMMOKHU B SI36IKOBOM 0(OPMIICHUH
U3J1araeMoro.
OtMmetka "2" cTaBUTCS, €ClIM 00yUaromuiics 0OHapyKUBaeT He3HAHUE OOJIBIICH YacTh
COOTBETCTBYIOIIETO pa3zelia H3y4aeMoro MaTepuaa, JOoMmyCcKaeT OINOKH B (POPMYITHPOBKE
oTpesieNIeHUI U MpaBuJl, UCKaXAIOIINE UX CMBICI, OECTIOPSIIOYHO U HEYBEPEHHO H3J1araeT
matepuai. OueHka "2" oTMedaeT Takue HeIOCTaTKH B IMOATOTOBKE YUEHHUKA, KOTOPBIE SBIISIOTCS
CEpbE3HBIM MPENATCTBUEM K YCIEITHOMY OBJIAJICHHUIO MOCIEIYIOIINM MaTepPHaIOM.

5.2. Kputepum onileHMBaHUs TECTHPOBAHUS

[Ipu TectupoBanuu Bce BepHbIe OTBETHI OepyTcs 3a 100%.
90%-100% oTnuuHO

75%-90% xoporio

60%-75% yInOBIETBOPUTEIBHO

menee 60% HeyI0BIETBOPUTEITHHO

5.3. KpuTepml OICHUBAHUA Ka4YeCTBa BBINNOJIHCHUSA KOI—[TpO.]'IbHOﬁ paﬁoTbl:

OlleHKa «3a4YTEeH0» BBICTABISACTCS OOYYAIONIEMYCsl, €CIIM KOHTpOJIbHAs paboTa BBITIOIHEHA
NPaBIIBHO M OOY4YarOIIMiiCsl OTBETHJI HAa BCE BONPOCHI, NOCTABJICHHBIE IperojaBaTeieM Ha
3alluTe.
OreHKa «He 3a4YTEeH0» BBICTABIACTCS OOydYalOIIEMyCs, €CIM KOHTPOJIbHAs pabdoTa BBITIOIHEHA
HE MPaBUIbHO WK OOydaroImuiics He MPOSBUI INTyOOKHUX TEOPETUYECKHX 3HAHUM IMpH 3aluTe
paboThI

5.4. Kpurepun oneHHMBaHHS 3K3aMeHA
HtoroBoit (gopmoil KOHTpONS 3HAHWUH, YMEHMH W HaBBIKOB. DK3aMEH HPOBOJIUTCS B

¢dopme cobecenoBaHus MO OuiieTaM, KOTOpbIE BKIIOYAIOT 2 (Ba) TEOPETUUYECKUX Borpoca U 1
3agada. DK3aMeH MperoiaraeT MolydeHHue OOydarolMXCsl OJHOW U3 OIEHOK MO S-OanabHOMN
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MKaJIC: KOTIINYIHO», «XOPOUIO», KYyAOBJICTBOPUTCIBHO» W «HCYAOBJICTBOPUTCIILHO).

[IpoBeneHue HK3aMEHOB KakK OCHOBHOW (OpMBI TPOBEPKM 3HAHHM OOydYaromuxcs

npearonaraeT coOMoIeHHE Psiia YCIOBHIA, 00ECTICUYMBAIOIINX MTEAaroruiecKyro 3GpPpeKTuBHOCTD
OLICHOYHOH Tpolenypsl. BaxkHelmme cpeau HUX:

1.

2.

(98]

CTENEeHb OXBaTa pPa3/ejoB y4eOHOW MPOrpaMMbl U MOHMMAaHUE B3aUMOCBSI3EH MEXTY
HUMY;

rnyOMHa TIOHMMaHHS CYIIeCTBa OOCYKIaeMbIX KOHKPETHBIX TpoOIeM, a Takke
aKTyaJIbHOCTH U IPAKTUYECKON 3HAYMMOCTH U3y4aeMOW JUCIUILINHBL,

JIMara3oH 3HaHUs GUIOCOPCKOM JTUTEPATYPHI;

JIOTUYECKH KOPPEKTHOE, HEMPOTHUBOPEUNBOE, ITOCIIEI0BATEILHOE U apTyMEHTHPOBAHHOE
IIOCTPOCHHE OTBETA HA DK3aMEHE;

YPOBEHb CaMOCTOATEIBHOIO MBIIUIEHHUS C 3JEMEHTaMH TBOPYECKOIO MOAXOAa K
U3JI0KEHUIO MaTepUaa.

OLIEHKHN «OTJIMYHO» 3aCIY>KUBAET OTBET, COJICPIKAIIU:

1.

e

IyOOKOe M CHUCTEMAaTHYeCKOE 3HAaHWE BCEro MPOTrpaMMHOI0 MaTepualia U CTPYKTYpPBI
KOHKPETHOM AUCIUIUIMHBI, @ TaKKE OCHOBHOI'O COJEpP>KaHUS U HOBALMM JIEKIIMOHHOTO
Kypca Mo cpaBHEHHIO C y4eOHOI TuTepaTypoii;

OTYETIINBOE U CBOOOJHOE BIIAJICHUE KOHIICNITYaTbHO-TTOHSITHIHBIM annapaToM, HayYHBIM
S3BIKOM M TEPMUHOJIOTHEN COOTBETCTBYIOIIEH HAYYHON 001acTH;

3HAHUE OCHOBHOM JIMTEpaTypbl M 3HAKOMCTBO C JOIMOJHHUTEIBHO PEKOMEHIOBAHHOM
JUTEPaTypOil;

YMEHHUE BBITIOJIHATH MPEyCMOTPEHHBIE MPOrPaMMON 3a/IaHuUs;

JIOTHYECKH KOPPEKTHOE M YOeIUTEeIbHOE U3JI0KEHHE OTBETA.

OI_IeHKI/I «XOpomo» 3acCily’>KUBacT OTBET, CO,HCp)K&H.[HﬁZ

I.
2.

W

3HaHHE Y3JIOBBbIX IPOOJIEM IPOrpaMMBbl U OCHOBHOTO COZIEPKaHUS JIEKIIMOHHOTO Kypca;
YMEHHE MO0JI30BATHCA KOHUENTYaIbHO-IIOHATUIHBIM aIlllapaToM B IIPOLIECCE aHAIn3a
OCHOBHBIX TIPOOJIEM POTPAMMBI;

3HaHUE BAKHEUIINX pabOT U3 CIIUCKA PEKOMEHJOBAHHOU JINTEpaTyphl;

YMEHUE BBITOJIHATH PEyCMOTPEHHBIE IPOIPAMMON 3a/1aHUs;

B LIEJIOM JIOTUYECKH KOPPEKTHOE, HO HE BCEraa TOYHOE M AapryMEHTHMPOBAHHOE
U3JI0’KEHUE OTBETA.

OIIEHKH «YZOBJIETBOPUTEIHHOY 3aCITyKUBAET OTBET, COIACPIKAIIIHIA:

1.

w kAW

(¢parMeHTapHble, MOBEPXHOCTHBIE 3HAHUS BAXHEHIIMX pPa3geNoB MPOrpaMMbl U
COJIepXKaHus JEKIIMOHHOTO Kypca;

3aTPYAHEHUS C HCIIOJIb30BAHMEM HAyYHO-IIOHATUHWHOIO amnmnapara U TEPMHUHOJIOTHU
JVCLUIUIVHBI;

HEIOJIHOE 3HAKOMCTBO C PEKOMEHI0BAaHHOH JINTEPATYPOU;

YaCTUYHBIE 3aTPYAHEHUS C BBIIIOJHEHNUEM IIPEAYCMOTPEHHBIX TPOrpaMMOH 3aJaHMN;
CTPEMIICHHE JIOTUYECKH OINPEACIICHHO U IIOCIIEI0BATEIbHO U3JI0KUTh OTBET.

OI_IeHKa «HCYHAOBJICTBOPUTCIILHO» CTABUTCA IIPU:

1.
2.

HE3HAHUU JIMOO OTPHIBOYHOM TPEACTABICHUH YUEOHO-ITPOTPAMMHOTO MaTepHaa;
HEYMEHMH BBIIIOJIHATD IPEYCMOTPEHHBIE IPOIPAMMOM 3a1aHUS.

Hrorosas OLICHKA 3a 9K3aMCH BBICTABJISICTCSA HNPCIIOJAABATCIIEM B COBOKYITHOCTH, YUUTBIBAS
OICHUBAHHUEC TCCTUPOBAHUA U HpaKTHKO-OpHeHTHPOBaHHOﬁ YaCTH 3K3aMCHa.
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IIpunoxenne 2

AHHOTAIM JUCIUIUINHEI

Jucnumina Bronornyeckas (pU3NKa
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(Monynb)

Peanmnzyembie OIIK-1

KOMIETEHIIUU

WNHpukatopsl OIIK-1.3. CoOupaer u aHaIU3UpyeT aHAMHECTUYECKUE JaHHbIE MpU
JOCTHKEHUS 00cCIIeIOBaHUH KUBOTHBIX;

KOMIETEHIIU I OIIK-1.3. MWsmepser  (¢u3MYEeCKHe TapamMeTpbl W OIICHUBAET

¢usnyeckue  CBOICTBa OMOJOTMUECKMX OOBEKTOB C  IOMOIIBIO
MEXaHUYECKUX, DIEKTPHIECKIX H ONTUYECKHX METOJIOB;

OIIK-1.3. Hcnonp3yeT u3MepuTesbHbIE NPHOOPHI, BBIYUCIUTEIbHBIE
CpeACTBa W METOJBI CTATHCTUYECKOW OOpaOOTKH PE3yIbTaTOB, OCHOBBI
TEXHUKU 0€30MacHOCTH NpH paboTe ¢ anmaparypoil.

TpynoeMKocCTs, 3.€.

144/4

DopMBbI OTYETHOCTH
(B T.4. IO cemecTpam)

DKk3aMeH B 3 cemecTpe
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