IIpuioxenue k padodeil mporpaMmme IMCUUILIHMHBI
duszuka

Hamnpagnenue — 05.03.06 Dxosorust ¥ mpupoa0NI0Ib30BaHNE
[Tpoduns — DKomOTUs U IPUPOAOIIOTH30BAHNE
VYuebnblii man 2023 rona pazpaboTku

®OH/I OHEHOYHbIX CPEIACTB

1. Haznauenue ¢ponga oneHouHbIx cpeacts (POC) no qucuuIIinHe

®OC 1o ydeOHOM JUCUUIUIMHE — COBOKYNHOCTb KOHTPOJBHBIX MaTEpPHAJIOB,
IOpelHa3HAaYeHHBIX JUISI HM3MEPEHUS YPOBHSA JOCTHKEHHMS OOyYarolmMMCS YCTaHOBJIECHHBIX
pe3yIbTaTOB O0YUYEHUS, a TaKXkKe YPOBHS CHOPMUPOBAHHOCTH BCEX KOMIICTCHIMHU (MU WX YacTel),
3aKkperuieHHbIX 3a aucuuiimHod. DOC ucnonb3yercss NMpU MPOBENEHUU TEKYLIETO KOHTPOJISA
YCIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluy 00yJarOIInXCsl.

3agaun OOC:

— yOpaBJIeHHE IMPOLEcCCOM NpuoOpeTeHust OO0YyYaroIMMHUCS HEOOXOIUMBIX 3HAHMHU,
YMEHHUH, HABBIKOB U (hopMUpOBaHUEM KOMITeTeHIINH, onpeaeneHHbix B ®I'OC BO;

— OIICHKA JIOCTIKEHUH 00YyUaIoONIXCs B MPOIIECCE U3YyUCHUS JUCIHUILTUHBI C BBIICICHHEM
MOJIOKUTEIbHBIX/OTPULIATETILHBIX ~ PE3YJbTATOB M IUIAHUPOBAHUE  MPEIyHpexAaroImux/
KOPPEKTUPYIOIIUX MEPOTIPUSITHH;

- of0ecneyeHHe  COOTBETCTBUSL  pe3yJNbTaToB  OOyueHus  3ajadaMm  Oyayuieit
npo(heCcCHOHANLHOW JIeATETHPHOCTH Yepe3 COBEPIICHCTBOBAHKWE TPAJAMIIMOHHBIX M BHEAPEHUE B
00pa3oBaTeNbHBIH MPOLIeCC YHUBEPCUTETa MHHOBAIIMOHHBIX METOJIOB O0yUYEHUSI.

2. Crpykrypa ®OC u npuMeHsieMble MeTO/Ibl OLIEHKH MOJY4YeHHbIX 3HAHUMI
2.1 O6mue ceegenusi o0 ®OC

®OC 1no3BOJSET OLEHUTh OCBOCHHE BCEX yKa3aHHBIX B pabouell mporpamMme JECKPUITOPOB
KomneTeHMH, ycraHoBieHHbIX OIIOIl. B kadecTBe METO/NOB OLIEHMBAaHUS HPUMEHSIOTCS:
HaOmoeHue 3a paboroil, HaOJOAeHWEe 3a JEHCTBUSIMH B CMOJEIHMPOBAHHBIX YCJIOBHSX,
PUMEHEHNE aKTUBHBIX METOJI0B 00YUYEHUS, SKCIIPECC-TECTUPOBAHNE, IPOTPAMMUPOBAHHBIE TECTHI.

CrpyktypabsiMu seMeHTaMu POC no nuctuiuimHe sBisitotes: @OC anst mpoBeaeHust
TEKYIIEro KOHTPOJIsI, COCTOSIIIIME U3 YCTHBIX, MMCbMEHHBIX 3aJJaHUl, TECTOB, IIKAJIbl OLEHUBAHUS
(aKcmpecc onmpoc Ha JEKIUAX M0 TeKYIIEeH TeMe, CaMOCTOATEIbHOE PEIIeHUE 33724 U 00bICHEHUE UX
pelleHys, 3alMTa OTYETOB Mo JlabopaTopHbIM padotam), POC nns npoBeAEHUS TPOMEKYTOUHOM
aTTecTalliu (dK3aMEH), COCTOSIIUN U3 BOIMPOCOB, TPEOYIOIIUX MHUCHMEHHOTO OTBETA, U JAPYTUX
KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEpUAJIOB, OMNMCHIBAIOIIMX IIOKA3aTElIM, KPUTEPUU U HIKAILy
OIICHUBAHMSI.

HpHMeHﬂeMbIe METO/Abl OICHKH MOJYYCHHBIX 3HAHUH 10 pasaejaamM JTHCIHUIIIMHBI

Texymiast arrecrarys (KOJHYECTBO 3adaHUH, paboT)
Dxcnpecc- CaMOCTOSITEILHO
3amanHus I 3amura
T ormpoc Ha e perrerne 3ama4 | [IpomexyTouna
€MBI CaMOIIOITOTOB OTYETOB IO
JIEKIMAX 110 1 OOBSICHEHHE UX| S aTTECTAlUs
KH . prabopatopHBI
TeKyIeH pemeHus
00yJaromuxcs M paboTtam
TEME
Tema 1. Buapl MEXaHUYECKOTO
3auer ¢
IBWKEeHMS. | TaBHBIE 3aKOHBI + + + + .
OILIEHKOH
MEXaHUKH
Tema 2. Kone6aHus 1 BOJIHBI, + + + + 3auer ¢
AaKyCTHKa OLIEHKOU




Tema 3. MonekyspHas pu3nka + + + + 3auer CV
OIIEHKOH
Tema 4. OCHOBBI TEpMOIUHAMUKA + + + + 3auer CV
OIIEHKOH
Tema 5. DnaexTpuyecTBO U + + + + 3auer ¢
MarHETH3M OIIEHKOH
Tema 6. DnexTpoMarHuTHas 3auer ¢
HHIYKIHS. 3HCKTpOMaFHI/ITHBIe + + + + OLICHKOH
KO0JIEOAHUS ¥ BOJHEI
Tema 7. OnTuka + + + + 3auer Cv
OIIEHKOH
Tema 8. DaeMeHTHI GU3UKH aTOMa U + + + + 3auer ¢
aTOMHOTO spa OIIEHKOM

2.2 OneHoYHbIC MATEPHAJIBI VI IPOBEICHNS TEKYIero KOHTPOJIs

BxoxHOo# KOHTPOJIb (TECTUPOBAHUE)
BXxo/HOI KOHTpOJIb HPOBOAMUTCA C LENbIO ONPEICICHUS YPOBHS 3HAHUN OOyyarouuxcs,
HEO0XO0IMMBIX JUIsl YCIIEHIHOTO OCBOEHUS MaTepUaa JUCUUILUIMHBL

Bomnpoc \ OtBet
Y CTaHOBUTH COOTBETCTBUE MEXAY (PU3MUECKUMH BETMUMHAMU U MX ONPECIICHUSIMHU:
1 Vckopenue — A 3T0 Qu3nyecKas BeJIUUMHA, XapaKTepU3yoas myTh, 1-B
IIPOMJICHHBIN TEJIOM B €IMHULYY BPEMEHU; 2-A
2 CkopocTb — b 570 Qusnueckas BeanurHa, YUCICHHO paBHAs 3-r
IIPOU3BENICHUIO MACCHI TEJIA HA €r0 CKOPOCTb; 4-b
3 Dueprus — B »T0 Qusnueckas BenuuMHa, XapaKTepU3yoIas
MU3MEHEHNE CKOPOCTH B €JUHUILY BPEMEHY;
4 Nmnynbe — I' 510 Ppusnyeckas BenuuuHa, KOTOpas SABIAETCS

KOJIMYECTBEHHOU Mepoii BceX OpM IBIKEHUS U
B3aNMMOJEHCTBHSA TeJl.

YcTaHOBHTE COOTBETCTBUE MEXK/TY 3aKOHOM WK (hOPMYIION M (PU3UIEeCKON BEJTMUNHOM:

1 myv 2 A CKopocTb ITpH paBHOYCKOPEHHOM JIBH)KEHUU 1-B

2-T

2 b Bropoii 3akon Herorona 3-A

2 F=G™% 4-B
R B Kunernueckas sHeprus

3 V=V, ztat

= . I' 3aKOH BCEMHUPHOTO TATOTEHHUS
4 F=mafg_mg

Y CTaHOBUTE COOTBETCTBHE MCKOY (1)I/ISI/ItIeCKI/IMI/I 00BEKTaMH U UX ONpCaACICHUAMM:

1 I'paBuranyonHoe nmojie | A 3To Gopma CyIIecTBOBaHHS MaTepPUH, KOTOPasi BOZHUKAET 1-B
— BOKPYT IIPOBOJIHUKOB C TOKOM; 2-A
B 5T10 dopma cymecTBoBaHUS MaTepHH, KOTOPAs 3-T
2 MarautHoe MIPEJCTaBIsET CO00M COBOKYMHOCTD IEKTPHUECKOTO U 4-b
nose — MarHUTHOTO TIOJIEH, PaCIIPOCTPAHSFOIIMXCS B
MIPOCTPAHCTBE;

3 Dnekrpudeckoe nojie — | B 310 hopma cymiecTBOBaHHS MaTepuu, KOTOpas
00yCIaBIMBAET MPUTSHKCHUE TET;

4 DNeKTpOMarHUTHOE I' 510 Popma cymiecTBOBaHUS MAaTEPHH, KOTOPAsi BOSHUKACT
oJje — BOKPYT 3JICKTPUUECKHU 3aPSIKEHHBIX TEIl.

YcTaHOBUTE COOTBETCTBHE MCKAY CAUHHUIIAMU U3MCPCHUS U (1)I/ISI/I‘ICCKI/IMI/I BCIIMYNHAMU, KOTOPBIC
HN3MCPACTCA B 9TUX BCIIMUMHAX!

1 Om'Mm; | A Y ienbHasi TeroTa cropaHus TOIIHBA | 1-B

2




2 JIx/kr-K; b Y envHoe conpoTuBieHUE 2-T
3 JIx/xr; B VY nenwHas sHeprust CBS3M siapa 3-A
4 MbB/a.e.Mm. I" YenbHas TENIOEMKOCTE 4-B

YcTaHOBHUTE COOTBETCTBHE MEXKIY (POPMYIIOi M 3aKOHOM HMITH (PU3HUYECKON BEIIMIMHOM:

| A IlyTp py paBHOYCKOPEHHOM JBUKCHUU 1-B
1" 2-T
hv =E +A b Bropoii 3akon Herorona 3-A
2 k GbIX A-B
S Vit at? B ConportuBieHue AIMHHOTO IPOBOAHUKA
=Vt +

. 2 _

2 mi=F+F,..+...F I' Ypasuenue Ditnimreitna 11t poroaddexra

n

YcTaHOBUTE COOTBETCTBHC MCXKIAY CAMHULAMH U3MCPCHUA U (1)I/I3I/I'-I€CKI/IMI/I BEiIn4YnHaMu, B
KOTOPBIX OHU U3MCPAIOTCA:

1 m%kr; A VYenpHas TEIIoTa napoodpazoBaHus — 1-b
2-T

2 bap; b Yaenbublil 00beM — 3-A
4-B

3 Jx/xr; B VY enbpHas TEII0eMKOCTh —

4 JIx/xr-K I' laBnenue —

YcTaHOBHUTE COOTBETCTBUE MEXK/Ty Ha3BaHUEM IIpoLiecca U rpaduKoM mporecca, KOTOPhIi
COBEpILAETCS HaJl UEaIbHBIM ra30M C IIOCTOSIHHON Maccoil:

1 U3obapHOe P 1-A
pacumpeHue y > g:g
2 3o0xopHoe 0 V 4-T
HarpeBaHue
P
3 H3oxopHoe B
OXJIaXJICHUE 0 v
4 U3zotepmuueckoe
pacummpeHue
B ,/
] T
\Y
r
0 T

YcTaHOBUTE COOTBETCTBHE MCKOY q)YHHaMCHTaJIBHBIMI/I (1)H3PI‘-ICCKI/IMI/I KOHCTaHTaMHu U UX
3HA4YCHUAMU

1 ITocrostaHas A R= 8,31 Joc/ ke- K 1-B

BosneMmana _ 102 4 2-T
2 Tloctosinnas [nanka | b N, =6,02-10%moz 3-A
3 YHuBepcaipHas B k=138 1072 e | K 4-b

ra3oBas IOCTOAHHAasA

_ 10-3L _
4 Yucno ABorajapo r h=66310"Juc-c

YCcTaHOBHUTE COOTBETCTBUE MEXIY (POPMYIIOH, KOTOPAst COOTBETCTBYET (PM3UIECKOMY SIBIICHUIO, H
9THUM SIBJICHUEM:!




1 Eq; A DIJIEKTPOCTaTHYECKOE B3aUMOJCHCTBUE 3aPsKEHHBIX TEll 1-A
2-B
2 ) B DnekrpomarHuTHBIC KOJEOAHUS 3-b
2 1°RAt;
4-T
B Temnora, BelensAOMAsACs MPU MPOXO0XKACHUU 110
3 27VLC; MPOBOJHUKY AJIEKTPUYECKOTO TOKa
4 Amc? I' DHeprusi, KOTOPYI HEOOXOIUMO 3aTPATHTh, YTOOBI Pa30UTh
PO aTOMa Ha COCTABJISIIOIINE €T0 HYKJIOHBI
YcTaHOBUTE COOTBETCTBHE MEXKAY (PU3MUECKON BEIMYMHON WIIM 3aKOHOM U (OPMYJIOi, ee
OTHCHIBAIOLINM:
1 MaruuTHast UHAYKIUS A gBV sina 1-B
2-r
2 MarHuTHbIH HOTOK B IBlsina 3-b
4-A
3 Cuna Amnepa M
B IS
4 Cuna Jlopenna
I BScosa

Kpumepuu oyenueanus 6xo0H020 Konmpons

OneHuBaHuE BXOJHOIO TECTUPOBAHMSA OCYLIECTBIIAETCA 10 HOMMHAJIBHOW IIKaJle — 3a
NPABWIbHBIM OTBET K Ka)KJIOMY 3aJIaHUIO BBICTABIIAETCS OJAMH Oaili, 3a HE NMPaBUIbHBIA — HOJIb.
OO11as oLeHKa KaX/10ro TecTa OCYLIECTBISAETCS B OTHOUIEHUH KOJIMYECTBA IPABUIbHBIX OTBETOB
K 00IIIEMY YHCITy BOIIPOCOB B T€CTE (BBIPAXKACTCS B TIPOLICHTAX ).

YpoBeHb 3HaHUI 00ydaroUIMXCsi, HEOOXOAMMBIX JUIS YCIEIIHOTO OCBOEHHsS MaTepuala
JTUCIUIUIMHBL, orpenesseTcs: no HabpaHHeIM OayutaMm. [lpu onenke 75 % u Oojee mpaBHIIbHBIX
OTBETOB YPOBEHb 3HAHMU OOYYAIOIIMXCS CUMTAETCS docmamounvim (OLeHKa — 3auTeHo). [lpu
OlleHKe, MeHblIed 75 % NpaBWIbHBIX OTBETOB YPOBEHb 3HAHMM OOyYaroIIMXCS CUMTAETCs
Hedocmamounvim (OIEHKA — HE3aUTEHO).

Bpemsi nmpoxokneHuss tecta — 5 MHMHYT (Hpu BbIIOAHEHHM S5 3aganuil) u 10 muHyT (mpu
BbImoJTHeHHH 10 3amaHuii).

JKcnpece onpoc HA JeKUMsIX 1Mo TeKyleil Teme

Tema 1. Buanl Mexannyeckoro AsukeHus. I'J1aBHbIe 3aKOHBI MEXaHUKHU

Jlekumst 1. Meroasl (usmyeckoro wucciueoBaHusl. Buabl MEXaHUYECKOTO JBUXKEHUS.
Junamuka MatepuanbHoi Touku. Cuia — Kak ¢usndeckasi BeianurHa. 3akoHbl HetoToHa. Buasr cun
B ipupoje. Cuia — kak pusndeckasi BenuurHa. 3akoHbl HeroToHa. BUbI cHIT B IpUpoe.

KoHTponbHbIil Bonpoc

1.Ha3oBuTEe OCHOBHEIC MCTO/bI (I)I/I3I/I‘-ICCKI/IX HCCJIeIOBaHUM. OxapaKTepI/ByﬁTe nux.

2.Kakoe nBmxeHre Ha3bpIBaeTCsl MexaHnndeckuM? [lepedrcinTe BUIBI MEXaHUIESCKOTO JIBHKCHHUS.
Kaxkoe nBmxeHune HazpiBaeTcs nocrynareibHpiM? BpamarensaeiM? BpamiarensHo-
MOCTYIATEJIbHBIM?

3.Kakoe nBmxeHmne Ha3piBaeTcs paBHOMEpHBIM? [IpuBennuTe mpuMepsl pABHOMEPHOTO JBUKCHHUSL.

4 ]JlaiiTe onpeiesIieHUe CPEAHEH 1 MTHOBEHHON CKOPOCTH.

5.Kakoe nBrkeHre Ha3bIBa€TCsl paBHOYCKOpPEHHBIM? [IpuBeauTe mpruMepbl paBHOYCKOPEHHOTO
JBUKCHUS.

6./laiiTe omnpesiesieHne CPETHETO M MTHOBCHHOTO YCKOPESHHSL.




7.Kakue ¢pusnueckre BEIMUUHBI, XapaKTePU3YIOIIUE BpaAIIaTEIbHOE IBIKEHUE, HA3bIBAIOTCS:
HOpMaJIbHbIM YCKOpeHueM? TaHTreHIMaabHbIM YCKOpeHUEM? YTI0BOM CKOPOCThIO? YTIOBBIM
ycKopeHuem?

8./laiiTe onpenenenue cpeaHe 1 MTHOBEHHOH YTJIOBOM ckopocTu. JlaiiTe onpenencHue
CPEIHETO0 U MTHOBEHHOI'O YIJIOBOTO YCKOPEHHS.

9.Yto uzyuaet nuHamuka? OxapakTepu3yiTe OCHOBHbIC MOHSATHUS JUHAMUKH.

10. ChopmynupyiiTe Tpu 3akoHa HproTOHA. YKaXUTE YCIOBUS, IPU KOTOPBIX OHU
BBIIIOJIHSIFOTCS?

11. ChopmynupyiiTe 3aKk0H BceMUpHOTo Tsrorenus? Kak ornpenensercs: yckopeHue cBOOOIHOIO
11a/ICHUS] HA IOBEPXHOCTH JIFOOOH IJIAHETHI?

12. Chopmynupyiite 3akoH ['yka st nedopmaivu pacTsHKEHUS-COKATHS?

13. Kak cBsizaHbl MeXy co00# 3aK0HBI 'yKa Ui pa3In4HbIX BUIOB JieopMarmii?

14. [Ipu kakuX yCJIOBHSX BO3HUKAET cuiia TpeHus nokos? [IpuBeaute npuMepsl.

15. [Ipu KakuX yCIOBHSIX BO3HUKAET CHJIA TPEHUS CKOJIbKEHUS?

Tema 1. Buabl MexaHH4eCKOI0 ABUKeHUs. [ 1aBHbIE 3aKOHBI MEXaHUKH
Jlekuusa 2. HeunepuumanbHbele cuctemsl orcyera Mmmyinbc. PaGora. MomHocTs. DHeprus.
MexaHuKa JKUJIKOCTHBIX U Fa30BbIX IIOTOKOB

KoHtposibHbIl Bonpoc

1.Kakue cucteMbl 0TCUeTa Ha3hIBAKOTCS H@I/IHepHI/IaHI)HBIMI/I? HpI/IBeI[I/ITC IIPUMCPEIL.

2.Kak yuuTBIBAIOTCS CUJIBI MHEPLIMU B CIyYasX:
1) npu yCKOpPEHHOM MOCTYIATENbHOM JBHKEHUU CUCTEMbI OTCUETA;
2) cOCTOSIHUS TOKOSI BO BPALAIOLIEICsS CUCTEME OTCUETa;
3) npu ABMKEHHMHU BO Bpalllaouleiicst cucreMe orcyera?

3.Kakas ¢usnyeckast BenmmunHa Ha3bIBaeTCs UMITYyJIbcoMm? Ha3zoBuTe e TMHUIIBI H3MEPEHHS
VMILYJIbCa.

4 Kakas pusmueckas BeTUUrMHA Ha3bIBACTCA MEXaHUUECKOH paboToii? B kakux enquHuUIax
u3MepsieTcss MexaHuuyeckas pabora?

5.Kakas ¢u3nveckas BeIMUMHA HA3bIBACTCS MOIIHOCTHIO? B Kakux equHHIIAX H3MepsieTcs
MOIIHOCTh? Ha 410 pacxoayercs MOIHOCTh B MEXaHUYECKHUX YCTPOHUCTBAX?

6.Kakas ¢pusnyeckas BeqrurMHA Ha3bIBaeTCs dHEpruei? B Kakux eMHUIIAX H3MepseTcs?

7.Kakas ¢pusnyeckas BeIMurMHA Ha3bIBaCTCSI KHHETUYECKOM sHeprueit? Uemy paBHa paboTa 1o
W3MEHEHUIO CKOPOCTH Tenna?

8.Kakas q)I/IBI/I‘-IeCKaSI BEJIMYMHA HA3bIBA€TCS IOTEHIIMAILHOM BHCpFHeﬁ?

9.Kakas ¢usnueckas BeJTMYMHA HA3bIBAETCS MTOJIHOW MEXaHWIECKON dHepruein?

10. ChopmynupyiiTe 3aKOH COXpaHEHUS TIOJTHOW MEXaHMYECKOH sHeprun. HazoBute ycinoBus
BBIIIOJIHEHHS] 3TOTO 3aKOHa.

11. Yro onuceiBaeT ypaBHEHUE HEPA3PHIBHOCTH. |1 MBI y ceOst JoMa yoexxaaeMcs B
IPAaBUIBHOCTH ITOTO YPABHEHUS?

12. Kakas ¢pusnueckas BeJIMUMHA Ha3bIBaeTCs JaBicHHeM? B Kakux eTuHUIIAX U3MEPSETCs
nasjeHue?

13. Kakoe naBieHHe Ha3bIBAIOT THIpOcTaTHIeCKUM? [Ipu Kakux 00CTOATEIhCTBAX HEOOXOIUMO
3HATh 3HAYEHHE T'UJIPOCTATUYECKOTO YCIOBUs?

14. ChopmynupyiiTe 3akoH Apxumesa.

15. Ilpu kakux yclIOBUSIX BbINOJIHAETCS ypaBHeHue bepuymu?

16. Uem xapakTepu3yroTcs peaibHble xxuakocTu? Jlaiite onpenenenue BI3kocTu. Yemy paBHa
cwia BHyTpeHHero TpeHusi? Chopmynupyiite 3akoH CTokca.

17. [aiiTe onpeneneHre peKMMOB TeUEHUS KUIKOCcTel. UTo xapakTepusyeT uncio Pelinonbaca?
[Ipu KOHCTPYHPOBAHUU KaKUX yCTPOUCTB, IPUOOPOB U T.I. HEOOXOAUMO YUYUTHIBATH YHCIIO
Petinonnaca?




18. Chopmynupyiite 3akoH ['arena-Ilyaseins. Kak 3ToT 3aK0oH nposBiiseT cedst mpu
HKOJIOTHYECKUX HAOIIOACHUSIX MTOYB?

19. Kak Ha3bIBacTCS TEXHHUKA Pa3/ICICHISI KOMIIOHCHTOB CIIOXHBIX BEIIECTB U TIOTYUYCHUS
OJTHOPOJHBIX (hpakuuii?

Tema 2. Konie6aHusi U BOJIHBI, AKYCTHKA

Jlexuus 3. Mexanuueckue koneOanusi. Bonnbel. Mexannueckue kojaebaHus aHTPOIOT€HHOIO
U €CTECTBEHHOI'0 IMPOUCXOXKICHUs. BnusHue BUOpauuil Ha KMBBIE OPraHM3MbI. DKOJOTMYECKas
mozenb Bombreppa—JloTka. AkycTuka

KoHtposibHbIH Bonpoc

1.Kaxoit Buj ABMKEHUS HA3bIBAIOTCS KoneOanmsimu? 3anummre qudPpepeHnnaibHoe ypaBHEHUE
MaJIbIX KoJIieOaHUH.

2.Yto B u3uKe HA3bIBACTCS TAPMOHUYECKUM OCHMIUIATOPOM? 3aNUIIUTE ypaBHEHUE
rapMOHHYECKOT0 ocHuIsITOpa. Kak onpenenstorcs: mepruoabl ¥ COOCTBEHHBIE YaCTOTHI
Kose0aHui Npy>KMHHOTO, PU3NUECKOr0 U MaTeMaTHYECKOTO MasiTHUKOB?

3.Kakue kosnebanus Ha3pIBAIOTCS TAPMOHHYECKUMHE? 3alUIINTE YPABHEHNUE TAPMOHHYECKUX
kosneOanuil. Jlalite onpenenenue GU3NUECKUX XapaKTEPUCTUK FaApMOHUYECKHUX KOJIeOaHui.

4 Kaxkue koneOaHusi Ha3bIBAIOTCS 3aTyXaromuMu? Kak 3aBHCUT aMIUTHTY1a 3aTyXarOIIUX
Kojiebanuit ot kKoddduimenTa 3aryxanus?

5.Kakue xonebanus Ha3pIBalOTCS BbIHYKIeHHBIMU? Korza u npu Kakux ycaoBHsIX MbI
BCTpeUaeMcs C sIBJICHHEM BBIHYKICHHBIX KojeOanuii? Kakoe siBJeHHE HAa3bIBACTCS
pe3oHancom?

6.YTo Ha3pIBaeTCs BOJIHOBBIM IporieccoM? Yem BosiHa oTianyaercs ot Konebanusn? Kakyro
(bu3MYECKYI0 IPUPOY UMEIOT BOJIHBI? YeM oTiiMyaroTcs NpoAosbHbIE U IONEPEUHbIE BOIHbI?

7.Kakue BomHBI Ha3bIBalOTCs TapmMoHnueckuMu? Kakue pusndeckne xapakTepuCTHKU
ONUCHIBAIOT BOJHBI? B ueM 3akitouaercs sIBJICHHE CyNePHO3ULIMKU BOTH? UTO Ha3bIBAIOT
BOJIHOBBIM MakeToM? Kak onpeesieTcs rpynmnoBas CKOpoCTh BOJH?

8.3anmmmTe ypaBHeHUs: OCTyIIeH BOJHBI, TNIOCKOH BOJHBI.

9.Kakue xonebanus Ha3pIBalOTCs BUOpanusimMu? Kak BuOpanuu eiHCTBYIOT Ha )KHUBBIE
OpraHu3Mbl?

10. Kakoe ¢uzmdeckoe siBJIeHIE Ha3bIBAeTCs 3eMieTpsiceHueM? Kak omnpezensercs MarHuTyia
3emiieTpsicenus’?

11. B yem 3akirouaercs sxosioruueckast Mmojenb Boapreppa—JloTka?

12. Yro n3yuaet akyctuka? Kakoe siBieHue Ha3pIBaeTcs 3BykoM? yIbTpa3ByKoMm? uH(ppa3Bykom?

13. Kakue ¢usnyeckne XapaKTepUCTHKH OIMMCHIBAIOT 3BYK? Kak 3aBHCHT MHTEHCHUBHOCTH 3BYKa
OT YaCTOTHI?

14. Kakoe ¢u3nyeckoe siBIeHHE Ha3bIBaeTCs peBepOepalmeii 3ByKa?

15. Yro Bl 3HaeTe 0 UYyBCTBUTEIBHOCTH YEJIOBEYECKOTO yXa?

16. B yem 3akimouaercs apdexr Jomrepa? Kakumu ypaBHEeHUIMHU TOATBEPKIaeTCs dHPeKxT
Jomnepa?

Tema 3. MoJiekyasipHas (pu3uka
Jlexnusa 4. MneanbHblil Ta3. 3aKOHBI UACATBHOIO Ta3a. YPaBHEHUE COCTOSHUS HIACATHLHOIO
ra3za. M3onporeccel. ['a30Bbie 3akoHbl. PeanbHbie razsl. OcMoc

KonTponbHbIi Bonpoc

1.Kakas gusuueckas MOJeINb ra3a Ha3blBaeTCs «UaeaabHbIM razom»? Ilpu kKakux ycroBusix
WJealbHBIA ra3 MOJUYMHSIIETCS 3aKOHAM HI€aJIbHOTO ra3a’?

2.Kakumu TepMoInHaMUYEeCKUMHU ITapameTpaMu onuckiBaeTcs raz? Kakoe ypaBHeHHe CBSA3bIBAET
MEX1y CO00M OCHOBHBIE TEPMOIMHAMUYECKHIE IMapaMeTphl rasa.

3.Kak uepes apyrue TepMOAMHAMHYECKHE TTapaMeTPhl MOYKHO 3aMKcaTh Y pPaBHCHHE
Meunneneesa?




4.ChopmynupyiiTe ra3oBbie 3aK0HBI. [IpuBeIMTe MPUMEPHI UX MCIOJIb30BaHUS B TEXHHUKE.

5.Kak rpaduyeckn n300paxaroTcsi H30MPOIECChI?

6.Kakoe naBnenue HazpiBaetcs napruansHeiM? Chopmymnupyiite 3akon JlansToHa. [IpuBenure
IIPUMEPBI €r0 UCTIOIb30BAaHUS B TEXHUKE.

7.YeM 0TIMYAIOTCSI peasIbHbIE ra3bl OT UACATBHBIX?

8.3anummre ypaBHeHHE COCTOSTHUS ra3a Ban-nep-Baanbca. UeM OHO OTIHYAETCs OT ypaBHEHHS
MenaeneeBa-Knanelipona?.

9.IlpuBeanTe NpuUMephl HCIIOIH30BAHUS YpaBHEeHUs1 BaH-nep-Baanbca

10. Kakoe sBienue Ha3piBatoT ocMocoM? Kak ocMoc mposiBiisieTcsi B ObITY U B ipupojie?

Tema 4. OcHoBbl TepmoguHaAMuKu T
Jlexuus 5. IlepBblil 3aKOH TepMOAMHAMHUKU. ODHTponus. BTopoll 3aKOH TEpMOJAMHAMUKH.
Tpetuii 3akoH TepMoiuHaMuKH. TermnoBbie MamuHbl U ux KI1J{

KoHTposbHBII BOpOC

1.Kak onpenensieTcst BHyTPEHHsS SHEpTrus Tena’?

2.Kak onpenensiercst paboTa B TEpPMOJAUHAMHUKE?

3.Kak onpezensieTcs KOJIMYECTBO TEIUIOTHI B TepMOoiMHaMuKe? YTo XxapakTepu3yeT SHTPOIus?

4.ChopmynupyiiTe 1 3aK0OH TEpMOTUHAMUKH.

5.Chopmynupyiite 2 3aKOH TEPMOAMHAMHUKH.

6.Chopmynupyiite 3 3aKOH TEPMOJAUHAMUKH.

7.Kaxue mamunel Ha3biBatoT TemioBbiMu? Kak onpenensiercst KIT/1 TernsioBoi MaliuHbI?

8.Kakoli ik Ha3pIBarOT 1uKiI0oM KapHo?

9.Yemy paBen KIIJI nukina Kapuo?

Tema 5. Dy1eKTPUYECTBO U MATHETU3M

Jlexuust 6. DneKTpocTaTUKa. 3aKOH COXpaHEHHUs JJIEKTpUUecKoro 3apsna. 3akoH KyroHna.
DJIEKTPUUYECKUN TOK. 3aKOHBI TOCTOSTHHOTO TOKa. 3akoH Jlkoymsi-JleHua. Tok B pa3nuM4HBIX cpeaax.
DnekTpuueckas aKTMBHOCTb XKMBOrO opraHuzMa. Marnertusm. 3akoH Ammepa. MarHuTHoe mosie
3emun

KoHTpoJbHBII BOIIPOC

1.Yrto npencrapiser coboit 3apsia? Kakoit 3aps Ha3pIBarOT d5ieMeHTapHbIM? Kakoe siBiieHue
Ha3bIBAIOT JIEKTpU3alMen? DIeKTPOCTaTUUECKON HHAYKITUEH ?

2.B yeM 3akiovaeTcs 3aKOH COXpAaHCHMUA SJICKTPHUICCKOI'O 3ap;1;[a?

3.Uro ycranaBnuBaet 3akoH Kynona? 3anummte GpopmMyiry, onucheiBaromyto 3akoH Kynona B
CKaJISIPHOM M BEKTOPHOM BHJIE.

4 Kaxkyto ¢opMy CylIeCTBOBaHHS MaTEPUU HA3bIBAIOT AJIEKTpUueckuM nosiem? Kakumu
XapaKkTepUCTUKAMHU 00JIaJIaeT dIeKTpUudecKoe mose?

5.Kakas ¢uznyeckast BeIMuMHa Ha3bIBACTCS HANPSHKEHHOCTBIO 3IeKTpudeckoro nona? Kak ona
omnpezensercs Mmatemarnyecku? B kakux eauHunax usmepserca? YeMmy paBHa HapsKEHHOCTD
I10JIs1 TOYEYHOTr 0 3apsiaa?

6.Kakas ¢pu3nveckas BeIMUMHA HAa3bIBACTCS MOTEHIMAIOM AJIeKTpruecKkoro nmoisi? Kak on
ompezesnsiercss MaTeMaTndeckn? B kakux eaununax namepsiercs? Uemy paBeH MOTEHIMAAI OIS
touyeuHoro 3apsia? [lapa?

7.Kak HampaBieHbl CUJIOBbIE TUHUH HAMIPSKEHHOCTH?

8.B uem 3akirouaeTcsi PU3NICCKUI CMBICI TPUHIIAITA CYTIEPIIO3UITIH YJICKTPHUECKUX TTOICH?
Uem oTnnyaroTcs ypaBHEHUs, OMUCHIBAIOLINE TPUHIIUI CYTIEPIIO3UIIMH SJIEKTPUUECKUX TOJIEH
JUTSI HANPSDKEHHOCTH U TSI OTeHIana’?

9.Kak ompenensieTcst paboTa 3JIeKTPHUECKOro MoJis Mo MepeMelleHuIo 3apsaa?

10. Kak B3auMOCBsI3aHbI MEXTy COO0W HANIPSKEHHOCTh M HAMPSHKCHHUE DJICKTPUICCKOTO TTOJIS?

11. Kakoe usznueckoe sSiBJICHUE HAa3bIBACTCA AIEKTpHuecKuM TokoM? Kakast ¢pusudeckas
BEJIMYMHA HA3bIBAETCA CHJIOW TOKa? B KaKMX eIMHUIIAX U3MEPSeTCs cuiia Toka?




12. Chopmynupyiite 3akoH Oma JijIsl ydacTKa IeTIH.

13. Kakas ¢m3nueckasi XapaKTepHCTHKA Ha3bIBACTCS CONPOTHBICHUEM? B Kakux enuHHUIaX
uzmepsiercs?

14. Kakue cuiibl Ha3pIBalOT CTOpOHHUMHU? [IpuBeanTe MpUMEphl CTOPOHHKX CHII. UTO
xapakrepusyeT IJIC? B kakux eqununax uzmepsierca IC? Chopmynupyiite 3akon Oma st
HEOJIHOPOJHOTO YYaCTKa IIeTIH.

15. ChopmynupyiiTe 3aKOHBI OCIEAOBATEIHPHOTO W MAPAJUICTBHOTO COSAMHEHUS] TPOBOTHUKOB.

16. Chopmynupyiite npaBuina Kupxroda st pa3BeTBICHHBIX LENEH.

17. Kak BBIUUCIISIOT pa0OTy U MOIIHOCTh TOKa? B Kakux equHHIIAX U3MEPSFOTCS padoTa u
MotHOCTh Toka? Copmymnupyiite 3akon [koyns-JIeHna B MHTETpaIbHON U
muddepennmanbHoi hopme.

18. Ha3oBuTe yCIIOBUS CYIIECTBOBAHUS DJICKTPUYECKOTO TOKA B JIIOOOH cpejie.

19. Kakyto BenmuMHy Ha3bIBatOT pabOTOM BbIX0/1a 3JIEKTPOHA U3 MeTaula B BakyyM? UeMy paBHa
pabota Beixona? Kakoe siBiieHue Ha3bIBaeTCs NEKTPOHHOM smuccueii? Kakoe siBjieHne
Ha3bIBAETCS] TEPMOAIIEKTPOHHOM 3Muccuei? I'ie mpuMeHseTcst TEpMO3JIEKTPOHHAs SMUCCUS?

20. Kakoe siBiieHre Ha3bIBaeTcsi GOTOIIEKTPOHHOM dmMuccueit? [ e npumensiercs
¢doroznexTponHas smMuccusi? Kakoe siBieHue Ha3bIBaeTCs BTOPUUHON AJIEKTPOHHOM SMUCCHEN?

21. Kakue 9acTHUIIBl IPOBOIST MIEKTPHUECKUI TOK B razax? Kakyio BelMn4nHy Ha3bIBAIOT
sHeprueil nonnzauuu? Kakoe siBJI€HHE HAa3bIBAETCS Ta30BbIM pa3psaoM?

22. Kakoe cocTosiHHEe BellecTBa Ha3bIBaeTCs Iura3mMoi? OxapakTepu3yiTe CBOMCTBA IJIa3MBbl?

23. Kakue BemiecTBa Ha3bIBAIOTCS MOIYNPOBOAHUKAMHU? Kakue yacTUIIBI TPOBOJISAT
NEKTPUYECKUH TOK B ITOJIyIpOoBOAHUKAX? Kakue MpuMecH yBEIHYUBAIOT KOHLEHTPALUIO
CBOOOIHBIX 3apsKEHHBIX YACTHIL B TIOJTYIPOBOTHUKAX ?

24. Kakue BeliecTBa Ha3bIBalOTCs neKkTpoauTamu? Kakoil pouecc Ha3bIBaeTCs
NEKTPOJINTUYECKON qucconuanueii? DnekrpoanzoM? OO0CHYHTE MEXaHU3MbI IPOTEKAHUS
3THX MpoLECcCOB. B ueM 3akirouaeTcs Kiiaccuyeckasi TeOpHsl JIEKTPOIUTHUECKON
muccormaiuu’? Chopmynupyiite 3akon Dapajest.

25. HpI/IBCI[I/ITe IMPUMCEPLI BPCAHOI'O AJIA ACATCIIbHOCTHU YCJIOBCKA IIPOABJICHUA 3JICKTPOJIM34a.

26. Yo Takoe BakyyM? KakoBbl YCIOBHUS POTEKAHUS DIEKTPUIECKOTO TOKA B BaKyyme?

27. HazoBure YCJI0BHA CYIIECTBOBAHUA MAIrHUTHOI'O ITOJIA.

28. Kaxkas (m3mueckas BeTUYHHA Ha3bIBACTCSl MArHUTHOW WHAykuen? Kak onpenensiercs
HallpaBJ€HUE BEKTOPAa MAarHUTHOW MHIYKIIMH?

29. YeMy paBeH MOMEHT CHJI, ACWCTBYIOIIMX Ha KOHTYP C TOKOM CO CTOPOHBI MAarHUTHOTO TOJISI?

30. YUTo xapakTepu3yeT MarHUTHAsI IPOHUIIAEMOCTh CPEJIbI?

31. Chopmynupyiite 3akoH Amnepa. Kak onpenensercs HanpaBieHue CUiIbl AMrepa?

32. Chopmynupyiite 3akon buo-Capapa-Jlamaca?

33. Chopmynupyiite 3akon Jlopenma. Kak onpenensiercst HanpaBienue cuibl Jlopenia?

34. OxapakTepu3yiiTe MarHUTHOE 1OJIe 3eMITH.

Tema 6. D1eKTPOMArHUTHAS WHAYKIHS. DJIeKTPOMATHUTHBIE KOJIe0aHUS U BOJIHBI

Jleknua 7. SIBneHue  DIEKTPOMATHUTHOM  MHAYKUMHU.  SIBIICHWE  CaMOMHIYKLUH.
NHIyKTUBHOCTh. DHEPrusi MarHUTHOTO TOJS. DJIEKTPOMAarHUTHBIE KoyieOaHus U BONHBL CHuctema
ypaBHeHnuii MakcBerna. KoneGaTenbHbIil KOHTYp. MarHuTHas akTHBHOCTb JKUBOTO OpTaHHU3Ma

Tema 7. OnTuka

Jlexumst 8. I'eomerpuueckass ontuka. @oromerpusi. BomuoBas onrtuka. MHTepdepeHIus.
HMudpakius u nonsgpuzanus cBeta. KBantoBas onTuka. OCHOBBI (DM3MOJOTHYECKON ONTHKH.
@Poropenenius y KUBbIX OPraHU3MOB

KoHntposibHbI# Bonpoc

1.Chopmynupyiite 3aKOH MPSIMOJIMHEHHOTO pacIpoOCTPaHEHHs! CBETa, 3aKOH 0OPaTUMOCTH
CBETOBBIX JIyueH, 3aKOH OTPA’KEHUS CBETA, 3aKOH MPEJIOMJICHHUS CBETA.




2.YTo ycTaHaBIMBaET MOKa3aTelNb MpenomiieHus? UTo XxapakTepu3yIoT aOCOIIOTHBIN 1
OTHOCHTEJIbHBIN [TOKA3aTENH NPEIIOMIICHUSA?

3.B ueM 3akirouaeTcs SIBJICHUE TTOJTHOTO BHYTPSHHETO OTPAXKCHHUSI?

4 3anummre hopmyny ToHKoH nuH3bI? Kak 3Ta opMmyna 3anuceiBaeTcs JIsl pacCerBaroIiei
JIMH3BI?

5.Kakue Buapl hU3HUECKUX BEIUYMH UCIIONIB3YIOTCS B (poTomeTpun? UTo OHU XapaKTepu3yroT?

6.Kakast 0cOOCHHOCTD 4€IOBEYECKOr0 IJ1a3a XapaKTepPH3yeTCsl CIIEKTPAIbHOI
YyBCTBUTEIBHOCTBIO TJ1a3a? UTO XapakTepr3yeT OTHOCUTEIbHAS CIICKTPAIbHAs
qYBCTBUTEIBHOCTb IJ1a3a?

7.Kakue BOTHBI HA3bIBAIOTCS KOTepeHTHBIMU? Kakoe sSBjeHHe HAa3hIBAIOT HHTEp(DepeHITHeH
cBeTta? HeKorepeHTHbIMU? Ha3oBUTE yCI0BUS MAKCUMYMOB 1 MUHUMYMOB HHTEP(EPEHIINH.
Kaxk npu 3TOM U3MeHseTCsl MUHTEHCUBHOCTD 3JIEKTPOMArHUTHON BOJTHBI?

8.Kakoe siBneHre Ha3LIBAIOT nn(bpaxuﬂeﬁ cBeTa? Ha30BHUTE YCJIOBHS €€ ITOSABJICHUS.

9.B uem paznuuue nudpaximu Ppenens u gudpakuuu Opaynrodepa?

10. Kakoe ycTpoiicTBO Ha3bIBaeTCs TU(PAKIMOHHON pereTkoi? Yemy paBeH nepuos
nudpaxkuoHHoi pemerku? ChopMyaupyiTe yCciaoBUs MaKCUMyMa 1 MUHUMyMa
IU(pPaKIMOHHON pereTku?

11. Kaxoe siBieHue Ha3bIBatOT nosisipu3anuei ceera? Kakoil cBeT Ha3bIBAIOT JTUHEIHO
MOJIIPU30BaHHBIM? IIMIITUYECKH NOJISIPU30BaHHbII? TPABONOIISAPU30BaHHbIN?
JIEBOIIOJISIPU30BaHHBIN? €CTECTBEHHO MOJIsIpU30BaHHbIN? Kakue ycTpoiicTBa Ha3bIBAIOT
nossipuzaropamu? Chopmynupyiite 3akoH bprocrepa, 3akoH Mattoca.

12. B gem 3akimovaeTcs sIBICHHE JIBOMHOTO JTyuenpenomieHus? Kakue BerecTBa Ha3bIBalOTCS
OINITUYECKU aKTUBHBIMU? B ueM 3akitoyaercs sBIEHUE IOBOPOTA IUIOCKOCTH Nojsipu3auuu? B
yem 3akitodaercs dhdext Dapanes?

13. Kakoii miporiecc Ha3bIBaeTCs TEIUIOBBIM H3MydeHreM? Kakue BUIBI TEIIIOBOTO U3TydeHus: Bbl
3HaeTre?

14. Yro xapakTepu3yeT NOorIonareabHasi CliocOOHOCThH?

15. Kakas dusndeckass MOJiesIb Ha3bIBa€TCsl AOCOJIOTHO YEPHBIM TEIOM?

16. Chopmynupyiite 3akoH Ctedana-bonbsimana, 3akon Kupxroda, 3akoH cMmemienust BuHa,
BTOpOii 3akoH BrHa. B uem 3akimouaeTcst hU3HUECKHA CMBICI 3aKOHOB TEILIOBOTO M3JIYUYCHUS?

17. Kakoe n3iryuyeHue Ha3bIBalOT peHTreHoBckuM? Kak U rje 3To u3iiyueHue npuMeHsercs?

18. Kakoe sBneHue Ha3pIBatoT BHEIIHUM (poToddpexkrom? Chopmynupyiite 3aKoOHBI
dboTtorddekra.

19. Kak onpeaensroTcss Macca u UMITYJIbC (POTOHOB?

20. Kaxk nposiBnsiercsi hoTopenenius y )KUBbIX OpraHU3MOB?

Tema 8. JinemMeHTHI (PU3UKH aATOMA M ATOMHOTO SIAPa

Jlekus 9. OmbiT Pesepdopma. Crpoenue atoma. KopmyckylsipHO-BOJHOBOH Iyaliu3M.
CrnextpanbHblil aHanu3. Pa3zmep, cocTaB W 3aps] aTOMHOro sAapa. MaccoBoe W 3aps0BO€ YHCIA.
N3oronsl 1 n300apel. 3akoH paguMOaKTUBHOIO pacnaja. BiausHue MOHM3MPYIOIIETo U3JIydYeHHUs Ha
KHBBIE OpraHu3Mbl. PalnoakTUBHBIE 3arpsi3HEHUS

KoHTposbHBII BOIIPOC

1.Kakue BEIBO/JIbI O CTPOCHHH aTOMa CACJIaJI Pe3epq)opz[ 110 pE3ylibTaTaM CBOCTO OIEITa?

2.Cchopmynupyiite KBaHTOBBIE OCTyIaThl bopa. UTo oHM ycTaHaBIHMBAKOT?

3.13 xakux yacTtuil coctout siapo? Kak onn HazpiBatoTcs? HazoBuTe nx XapakTepucTUKH. UTo
xapaktepu3yer MaccoBoe uncio? 3apsana saapa? Kakue sigpa Ha3pIBatOTCS M30TOMAMH U
n3zobapamu? IlpuBenuTe NpUMEpBHL.

4 Kakas sHeprus Ha3bIBaeTCs dHEpruei cBs3u sapa? Urto xapakrepusyet aedekt macc? Uemy oHun
paBHBI? UTO XapakTepusyeT yaenbHas sHeprus cBs3u? OT 4ero 3aBUCHUT y€bHasl SJHEPT U
cBA3U?




5.Kakoe uznyuenue Ha3zbIBaeTcsl paaroakTUBHBIM? Kakoe siBjieHUe Ha3bIBaeTCA
paanoakTUBHOCTHIO? Kakue ObIBalOT BUABI PAJAMOAKTUBHOCTH M PAIHOAKTUBHOTO M3TyUeHUs?
Kakumu cBoiicTBamMu 001a1a10T a-, - B y-u3aydenus? [IpuBenute npuMepsl.

6.3anumuTe 3aK0H paJoaKTUBHOTO pacnaja. UTo ycTaHaBIMBAeT 3TOT 3akoH? UTo
yCTaHaBIIMBAECT Mepuo noiypacnana? Kak onpeaensieTcst cpeinee BpeMs KU3HU
paJliOaKTUBHOTO sijipa’?

Kpumepuu oyenusanus npu mexyujem konmpoie (3Kcnpecc Onpoc Ha 1eKyusx no mexkyujetl meme)
OneHuBaHUE TEKYIEro HJKCIOPECC OMpoca OCYIIECTBISIETCS IO IIKaje OIEHWBAHUSA —
3a4TEHO/HE3aYTCHO.
KonndecTBo monbsITOK MPOXOXKACHHS OMTPOCa M BpeMs Ha €0 MPOXOXKIEHNUE — HEOTPAaHMUEHHO.
Kputepun ornieHnBaHus MPH TEKYIIIEM KOHTPOJIE (IKCIIPECC OMPOC Ha JIGKIUAX MO TEKYIIei
TeMe):
— MOJIHOTA U MPaBUIILHOCThH OTBETA;
— CTETIeHb OCO3HAHHOCTH, TOHUMAaHUsI U3y4YE€HHOTO;
— SI3BIKOBOE OpOPMIICHHE OTBETA.
IToxa3zaTenu m nIkajaa OIlCHUBAHMA:

Ixana oueHnBaHuA IMoxa3zaTenu

- 00y4aromuiics NOJHO HU3JIaraeT MaTepual, 1aeT NPaBUIbHOE ONpeiesieHne
OCHOBHBIX IIOHSITHIA;

- 00Hapy>XMBaeT MOHUMaHKE MaTepuaia, MOXET 00OCHOBATh CBOM CY KICHUS,

3auTeHo MPUMEHUTDH 3HAHUS HA TPAKTHUKE, IPUBECTH HEOOXOAUMBIE IPUMEPHI HE TOJIBKO
13 yueOHUKa, HO U CAMOCTOSITENIbHO COCTABIICHHBIE;

- M3JaraeT MaTepuall MoCiIeI0BATEILHO U MPABUIIBHO C TOYKU 3PEHUS HOPM
JINTEPATYPHOTO S3bIKA

- oOyuaromuiicsi OOHapy>XHBaeT He3HaAHKUE OOJIbIIEH YaCTH COOTBETCTBYIOIIETO
BOIIPOCa;

He 3auteno - JIOMyCKaeT OMIMOKHN B OPMYITUPOBKE OMPECICHUN U TIPABUII, HCKAKAOIIINE X

CMBICI;

0ecropsIOYHO ¥ HEYBEPEHHO M3JIaraeT MaTepuall

Bua texyniero koutpoJsi: CamocTosiTe/ibHOE pellieHue 32124 U 00bsICHeHHe UX peleHust

Tema 1. Buabl MexaHH4YeCKOro ABM:KeHusl. I'/1aBHbIe 3aKOHBI MEXaHHUKH
HpaKTI/I‘IeCKOG 3aHsaTHe Ne 1. Pemenmne 3a/la4 Ha KHHEMATUKY U JTUHAMUKY ITOCTYIIATCIIbHOI'O
ABWIKCHUS, 3dKOHBI COXPAaHCHUS UMITYJIbCA U MEXaHHYECKOM SHECPIrun

KoHTponbHbIi Bompoc

1.ITaccaxupckuii Moe3 1 MepBYIO MOJOBHHY BPEMEHH eXajl co CKOpocThio V1 = 60 xm/u, a BTOpyrO
MOJIOBUHY BPEMEHH eXai co ckopocTbio V2 = 90 xm/y. ToBapHBIi oe3/ nepByIo MOJIOBUHY MyTH
exal co ckopocThio V3 = 60 xm/u, a BTOpYIO MOJOBHHY ITyTH — ¢O cKOpocThio V4 = 90 xm/u. Ha
CKOJIBKO CPEJIHSIsl CKOPOCTh VT TOBApHOTO 1Moe3/1a 0oibliie cpeaHeit ckopoctu Vi
MACCAKUPCKOTO Toe3/ia’?

2. Teno, nBUTasiCh pABHOYCKOPEHHO W MMes HadalbHYI0 CKOPOCTh Vo = 2 M/c, TIPOIILIO 32 MATYIO
CEKYHIY IIyTh ASs5 = 4,5 m. Onpenenuts MyTh, MPOHJICHHBINA TEJIOM 32 BPeMs
t=10c..

3.C kakoii BeicoThl H Teno CBOOOHO MaacT, €CIU 3a MOCIEIHIOK CEKYHIy CBOETO MaJICHUS TEJI0
nposterenio 3/4 Bcero mytu? CKOIBKO BpeMeHH t Teno magano?
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o _ 3
4.YpaBHEHHE JIBHXCHHS MaTePHAIbHOI TOUKH B1oNb ock uMeet Bug X=A+ Bt +Ct° rpe 4 =2
M, B=1wm/0, C = -0,5 m/c* Haiitu koOpaMHATY X, CKOPOCTh Vx M YCKOpPEHHUE

ax TOYKM B MOMEHT BpeMeHu t = 2 c.

5./luck Bpammaercsi BOKpPYT HEIOABIKHOM OCH TaK, YTO 3aBUCHMOCTH YTJIa IOBOPOTA pagnyca
. 2
JUCKa OT BpeMeHH 3a1aércs ypasHenueM @ = At”, rae A = 0,1 paodlc?. Onpenenuts nonHoe

YCKOpPEHHE TOUKH Ha 000/1€ TUCKA K KOHILy BTOPOM CEKyH/IbI ITOCJIC Havaja ABMKCHUS, €CIIH
JMHEWHAs: CKOPOCTh ATOU TOYKH B 3TOT MOMeHT V = 0,4 m/c. OTBET 3amucaTh ¢ TOYHOCTBIO JI0
COTBIX

6.Teo ABMKETCS IO TOPU3OHTAIBLHOM MJIOCKOCTH MO ISWCTBUEM CWITBI F, HampaBieHHOH 1O
YIJIOM @ K TOpu30HTY. HaliTh ycKkopeHwue a Tena, eciid Ha Hero JeicTByeT cwia F, a
KO3 (UILIMEHT TPEHUS MKy TEJIOM U TIOCKOCThIO paBeH 4. [1pu kakom 3HaueHuu cuisl F
JBUKEHHE OyJIeT paBHOMEPHBIM?

7.01penennTb yCKOPEHUE @ Tela, COCKAJIb3bIBAIOILEr0 ¢ HAKJIOHHOM MJIOCKOCTH, €CIIU YIOJl
HakJIOHA TIockocTH @ = 30°, a KO3 PHUITUEHT TPEHHUS MEXKAY TEIOM U IJIOCKOCTBHIO PABEH M =

0,3.

8.Ha ropu3oHTaJIbHOMN TIJIOCKOCTH HaXOATCS CBSI3aHHBIE HEBECOMOM M OJTHOPOAHOM HUTHIO JIBA
TeJa, Macca KOTopbeix My 1 M. K teny maccoit m; npuioxkena cuiia F, HanpaBieHHas 1o yrioM
o k ropu3oHTy. KoadpumueHT TpeHust Mex 1ty rpy3aMu U III0CKOCThIO paBeH 4. OnpeaeiuTh
HaTsOKEHUE HUTH .

9.Kaxoii yros @ ¢ TOpU30HTOM COCTaBIISICT TOBEPXHOCTh OEH3MHA B Oake aBTOMOOWIIS,
JIBHUKYILETOCSl TOPM30HTAIBHO C IIOCTOSIHHBIM YCKOPEHHEM @ = 2,44 m/c??

10. /Ia rpy3a maccamu M1 = 2 ke 1 M2 = 1 ke coeAMHEHBI HUTBHIO U MEPEKUHYTHI uepe3 OJI0K,
KOTOpBIN He Bpataercs (puc. 2.5). Haiitu: yckopeHue a, ¢ KOTOpbIM JABHXKYTCS IPY3bl, U
HaTspKkeHus T1 u T2 HUTEH, K KOTOPBIM MOJBEIIEHbI TUpH. TpeHueM HUTH 0 OJIOK IpeHeOpeyb.

11. Kouneco, Bpaliasich paBHOYCKOPEHHO, IOCTUTIIO YIJI0BOH ckopocTt @ = 20 paod/c uepe3 N= 10
00 1ocse Havasna BpanieHusi. HaliTu yrioBoe yckopeHue & KoJieca.

12. Koneco pagnycom R = 10 cm Bpaimaercs ¢ MoCTOSTHHBIM YIJIOBBIM yCKOpeHueM & = 3,14 pao/c.
Haiiti s Touek Ha 000/ KoJieca K KOHILY IEPBOM CEKyH/IbI MOCJEe Havasla ABMKEHUS: 1)
YIJIOBYIO CKOPOCTb, 2) JIMHEHHYIO CKOPOCTb, 3) TaHT€HIIMAJIbHOE YyCKOpeHHe, 4) HopMaIbHOe
YCKOpEHHE, 5) MOJIHOE YCKOPEHHE, 6) YroJl, COCTABIISIEMbIN HAPABIEHUEM MOJTHOTO YCKOPEHUS C
panycoM KoJeca

13. I'py3 maccotii 1 ke, Bucsimuii Ha HUTA. OTKIOHSOT Ha yron 30°. HaliTi HaTsbKeHUEe HUTH B
MOMEHT MPOXO0KICHHSI TPY30M MOJIOKEHHUSI PABHOBECHSI.

14. Kaxos nepuon T oOpalieHust ICKyCCTBEHHOTO CITyTHHKA 3€MJIU 110 KPYTroBOW opOUTE Ha

BeicoTe h = 7000 kM oT moBepxHocTH 3eMin? [TpuHATE paanyc 3eMIH paBHBIM R=
6370 xu, a Maccy 3emmu M = 5,98-10%* ke.
15. [Tapuk maccoit m = 100 e, ABMKYIIHIACS CO CKOPOCTHIO V =1 m/c, ynpyro ynapsiercs o

BEePTHKAITBHYIO IIOCKOCTE. ONpeeuTh H3MEHEHUE UMITYJIbca A P mapuka, eciii HarpaBicHUe
BEKTOpa CKOPOCTH COCTABJISIET C IJIOCKOCTBIO yroJ o, paBHbIi: 1) 90° 2) 60°, 3) 30°.

16. Ha cniokoiiHO# BOJIe TIpy/1a IEPIICHIUKYJISIPHO Oepery U HOCOM K HEMY CTOHMT JIOJIKka Macco M
u anuHoi L. Ha kopme ctouT uenoBek maccoit M. Ha kakoe paccTossHue S yIaauTcst 10JKa OT
Oepera, €CJIM YeJIOBEK NMEPEHAET ¢ KOPMBI HA HOC JIOJIKH?

17. Jlenoxon maccoit m = 6000 m, uaymiuii ¢ BBIKIIFOUEHHBIM JBUTATENIEM CO CKOPOCThIO Vi = 8
M/c, HATAJIKUBAETCs Ha HETIOABIDKHYIO JIBINHY H JBHKET e€ Briepeau ceds. CKopoCTh JIeI0KO0JIa
yYMEHbIIUIACh IpH 3ToM 10 V2 = 3 m/c. Onpenenuth Maccy M JIbIUHBI.

18. Hlap maccoit M1 = 4 ke IBUXKETCs CO CKOPOCThIO V1 = 5 m/c U CTaJKUBAeTCs C IAapOM Maccon
M2 = 6 k2, KOTOPBIN ABHXKETCS B TOM K€ HAIPaBJICHUH CO CKOPOCThIO V2 = 2 m/c. Onipenenutsb
CKOPOCTH IIAPOB MOCIIE yaapa. Y iap CYUTaTh a0COIIOTHO YIPYTHM, PSIMBIM, IIEHTPAJIbHBIM.

19. [lTapuk Maccoif M, MOABEIICHHBIH Ha HUTH, OTKJIOHEH OT TIOJIOKEHUST paBHOBecHs Ha yroi 90°
u otnyuieH. KakoBa no/mkHa ObITh TPOYHOCTh HUTH N, YTOOBI IIAPUK MPH JBMKEHUH HE
obopsain ee?
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20. Haiitu paboTy, KOTOPYIO HaJ{0 COBEPIINTH, YTOOBI C3KaTh MPYKUHY Ha 20 cm, €CITU U3BECTHO,
YTO CHJIA MPOIOPLIUOHANIBHA CKATHIO NMIPYKUHBI, U YTO JUTS CKATHS IPYKUHBI Ha 1 cm
HeoOxoauma cuia B 29,4 H.

21. HaiiTu uncneHHOE 3HaYeHHUE MEePBOM KOCMUYECKON CKOPOCTH, T.€. TAKOW CKOPOCTH, KOTOPYIO
HaJ0 COOOIIUTH TEITy Y TOBEPXHOCTH 3eMJIH, YTOOBI OHO HAYaJIO JBUTATHCS BOKPYT 3€MITH TIO
KpPYTOBOM OpOUTE B KAUECTBE €€ CIYTHHUKA.

22. B cocyn npu3MaTtuieckoil popMbl, B OCHOBAHUN KOTOPOTO JISKHUT MPSMOYTOJIEHUK CO
croponamu a = 10 cm, b = 15 cm, HanuT cnoit Boxsl Beicotort h = 10 cu. Onpenenuts cuiny
JaBIICHUS BOJBI HA JJHO M CTEHKH cocyaa. KakoBa momkHa ObITh BeicoTa H ¢I10st BOJIBI B COCYIIE,
4TOOBI CHJIA JaBJICHUsI BOABI HAa JHO M CTEHKH COCYAa ObUIM PaBHBI MEXy c000ii?

23. CIJIONIHO#M OHOPOIHBIN IIap, 00BEM KOTOPOTro V, TIaBaeT Ha TPAHUIIE IBYX
HECMEILINBAIOIIMXCS XKUAKOCTeH. [I10THOCTh BepXHEH YacTH KUJKOCTHU p1, HUKHEH p2,
IUIOTHOCTh MaTepuaia mapa p (p1 < p < p2). OnpenenuTpb, Kakas 4acTh 00beMa mmapa Oyaer
HAaXOJIUThCs B BEPXHEH, a Kakas 4aCcTh — B HHYKHEH KHJIKOCTH.

24. Msa pamuycom R = 10 cu ruraBaet B Bofie Tak, 4TO €ro meHTp HaxonuTcst Ha H = 9 cu BoIte
noBepxHocTH BoJbl. Kakyro paboTy A HaJ0 COBEPIINTh, YTOOBI MOTPY3UTh MU B BOJLY 110
JTMaMETPAIbHON TIJIOCKOCTH?

25. Ha peakTHBHBII caMoOJIeT JEHCTBYIOT B BEPTUKAILHOM HalpaBlIeHUH cuita TshkecTd 550 kH u
noabeMHas cuia 555 kH, a B TOpU30HTaILHOM HaMpaBJeHUU — cujia TAru 162 kH v cuna
conpoTuBieHus Bo3ayxa 150 xH. Haiftu Mo1ysib ¥ HanpaBJieHHE PABHOJEHCTBYIOIIEH.

Tema 2. Kote6anusi M BOJIHbI, AKYCTHKA
[Ipaktrueckoe 3anatue Ne 2. PemieHue 3aay Ha ypaBHEHHE TapMOHUYECKUX KOJeOaHWH U
pacyeT BOJIHOBBIX XapaKTEPUCTUK

KoHTpoabHbIN BOIpoc

1.0pHOpOHBIN HIApUK MTO/IBELLIEH HA HUTH, JIJIMHA KOTOPOH paBHA pajauycy Iapuka. Bo ckoiabko
pa3 nepuoj MajibIX KoJleOaHNH 3TOro MasiTHUKa OOJIbIlIe MePHoAa MaTEMAaTHIECKOTO MasiTHUKA C
TaKHMM K€ PacCTOSIHUEM OT TOUKH MOJBECA JI0 LIEHTPa TAKECTH?

2.MarepuanbHas Touka ¢ Maccoit 0,01 ke coBeplaeT rapMOHHYECKUE KoJeOaHus ¢ IepruoioM 2 c.
[onnas sHeprus konedmomeiics Touku papaa 10~* [loc. Haittu amMnmTyty koneGaHuii; HanucaTh
ypaBHEHHE KosleOaHU; HAlTH HanOoJIblee 3HAYeHUE CHJIBL, IEHCTBYIOLIEH HA TOUKY

0002 005 77t (m). Macca

cuctemsl 0,5 k2. OnpeaenuTs COOCTBEHHYIO YaCTOTy KoJieOaHu!, KOOPPUIINEHT 3aTyXaHUH,
KO3 QHUIHUEHT CONMPOTUBICHNUS, Torapu(pMuIeckuil 1ekpeMenT. [loacunrars aMIInTy gy
Kosiebannu B MOMeHT BpemeHH t = 20 c.

3.YpaBHeHue 3aTyxaromiero kojacoanus cuctemsl umeeT Bua: X = 0,3e

4.CKopocTh pactpocTpaHeHus 38yKa B kepocune 1330 a/c. [notHocTs Kepocuna 800 x2/m°. Haiitu
KO3 (ULIMEHT C)KaTUsl KEPOCHHA.

5.I1pu o6pazoBanum cTOsTYEH BOJIHBI B TpyOke KyHiTa B BO3yIIHOM cTONI0E HAOII0AaI0Ch 6
nyyHocTei. KakoBa Oblia JuiHa BO3LyIIHOTO CTOI0A, €CIIM CTaJIbHOM CTEp’KEHb 3aKperuieH: 1)
nocepenune, 2) B konue. [nuHa crepxHs 1 m. CkopocTs 3ByKa B ctaimu 5250 m/c. CKOpoCTh 3ByKa
B Bo3ayxe 340 w/c.

6.CtpyHa, HaTsiHYTast ¢ cuiior 15 H, naet ¢ kamepToHOM 8 OGueHuit B cekyHy. [locie Toro kak sty
CTpPYHY HaTSIHYJIM ¢ cuioil 16 H, oHa cTajia HaCTpOeHa ¢ KAMEPTOHOM B YHUCOH. HaliTu uncio
KoJieOaHu KaMepTOHa.

Tema 3. MoJiekyasipHas pusznka
[TpakTuueckoe 3anatue Ne 3. Pemenue 3a1a4 Ha ra30BbI€ 3aKOHbI

KoHTposIBHBII BONIPOC

1.I'a3 cxxat u3orepmMudecku or oobema Vi = 8 1 10 oobema V2 = 6 2. /laBnenue npu sTom
BO3pOCIIO Ha AP = 4 klla = 30 mm pm. cm. Kakum Ob110
IepBOHAYAIbHOE JAaBjicHue P1?
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2.Kakoe KOJIMYecTBO KUCIIOPO/Ia BBHITYCTHIIN U3 OasIoHa eMKOCThIO 10 77, eclii IpH 3TOM MOKa3aHUs
MaHoMeTpa Ha 6ayione u3mMeHuwIuch ot 14,0 1o 6,0 amm, a Temneparypa nonusuiace ot t1 = 27
°Capot=7°C?

3.Ha pucyHke naH rpaduK U3MEHEHHUS COCTOSIHUS UICaIbHOTO Ta3a B koopauHarax (P,V).
[MpencraButs 10T Mporecc B koopaunarax (P,T) u (V,T).

P 273
1L

0 \'

4.]1Ba cocyaa OAMHAKOBOI0 00beMa coJiepKaT BO3AyX, OJIMH IIpU Temreparype 71 U 1aBieHuu Pi,
npyroii npu temrepatype 72 u gaBiaenuu P2. Cocyasl coequnmm. [locne BeipaBHUBaHUS
JaBJICHUN U TeMIlepaTyp BO3AyX Harpeiu 1o temrepatypsl 7. Kakoe ycraHOBUTCS JaBieHHE
1OCJIe HarpeBaHusi?

5.B xomuate o6bemom V = 120 m° npu Temneparype t = 15 °C otHOCUTEBHAS
BJIAYKHOCTH BO3/[yXa COCTaBJISIET @ =60 %. Onpenenuth Maccy BOASHBIX TAPOB B BO3IYXE
KOMHAThI. J[aBJieHHE HACBIIIEHHOTO BOASHOTO Napa npu t = 15°C paBuo Po = 12,79
MM pm. cm.

6.Haiitu 1006aBOYHOE JaBlIeHHE BHYTPH MBUILHOTO Iy3bIpst quamerpom d = 10 cm. Kakyro paboty
HYKHO COBEPIIHTH, YTOOBI BBITYTh 3TOT My3bIPh?

7.Bo CcKOJIbKO pa3 IIOTHOCTh HACHIIIICHHBIX BOASHBIX MAapoB Npu Temreparype 16°C MeHbIe
IJTOTHOCTH BOOBI?

8.0mpenenuts napnenue 280 2 a30Ta, HaxosIerocs npu remmneparype 27°C B cocyne, 00beM
KOTOPOT'O PaBEH: 1)V =1,00xx%2)V=0,50ax.

Tema 4. OcHOBBI TEPMOAUHAMUKH
[Ipaktuueckoe 3anarue Ne 4. Pemienue 3a1ay Ha MEpBbIM 3aKOH TEPMOJAMHAMHUKUA U PACUeT
KIIJI renoBoro gsurarens

KoHTposibHbIH Bonpoc

1.Kucnopon maccoii m = 2 ke 3aaumaet 00beMm V1 = 1 v u Haxoaures noa nasnenuem P1 = 0,2
MIla. T'a3 GbLT HATPET CHAYAIIA IIPH OCTOSHHOM JaBJIeHUH 10 o0beMa V2 = 3 x3, a 3aTeM mpu
MMOCTOSTHHOM o0BeMe 10 naBieHust Ps = 0,5 MIla. Haiitu usmenenue AU BHyTpEHHEH SHEPTUH
rasa, COBEPIICHHYIO UM paboty 4 u Temioty Q, nmepenannyro ra3y. [loctpouts rpaduk mporecca.

2.10 2 xucnopoaa HaxoAATCs 1o naBieHueM 3 oap npu temriepatype 10°C. Tlocne HarpeBaHus IpH
IIOCTOSIHHOM JIaBJI€HMHM ra3 3aHsa o0beM 10 2. Haiitu: 1) KoauuecTBo Teria, MoJIy4eHHOTO ra30M;
2) SHEPTHUIO TEIJIOBOTO JIBHKEHUS ra3a JI0 U MOCIIe HarpeBaHMsl.

3.B 3axpsIToMm cocyie 06bemMoM 10 7 HaxoauTcs Bo3ayx npu aasnenun 10° [7a. Kakoe KonudaecTBo
TerIa HaJl0 COOOIIMTh BO3/TyXY, YTOOBI TOBBICUTH JABJICHHE 10 S5- 10° I1a?

4.Tennosast MammHa padoraeT o ooparumomy nukiy Kapuo. Temneparypa teroornatuuka 71 =
500 K. Ompenenutsb Tepmudeckuii KIT/I mukina u remneparypy 72 TEIJIONMPUEMHHKA MAITUHBI,
€CJIN 32 CUYET KAXKJOTO KUT0OHCOY 5l TETIOTHI, TOJIy4EHHOH OT TEIIOOTAaTYMKa, MaIlIMHA
coBepmaet padory A4 = 350 /Jorc.

5.UneanbHas xonoauiabHas MalimHa, padboTatomias o ooparHomy nukity KapHo, coBepiaer 3a oquH
LUK paboTy, paBHyIo 3,7-10* Joc. TIpu 3ToM 0Ha GepeT Temo oT Teja ¢ Temneparypoit «- 10°C»
Y TIepeIaeT TeIIo Teny ¢ Temneparypoi «+ 17 °Cy. Haiitu: 1) KIIJ] mukia; 2) KOTHYecTBO Teria,
OTHATOTO Y XOJOJHOTO Tela 3a OAWMH LUKI; 3) KOJIMYECTBO TEIUIA, IEPEJAHHOTO ropsYeMy Tely 3a
OJIMH ITHKII.
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Tema 5. D1eKTPUYECTBO U MATHETU3M

IIpaktnueckoe 3amstue Ne 5. PemeHune 3amay Ha pacdeT JJICKTPUYECKUX IOJIEH Tell
pasnmuyHOM reomeTpuuecko Gopmel M 3akoH KyioHa, 3aKOHBI TOCIEIOBATEIBHOTO H
napajuIeIbHOTO COCTUHEHUS MTPOBOAHUKOB; MpaBmia Kupxroda ams pa3BeTBIEeHHBIX Iemnel; padoTa
¥ MOIIHOCTh TOKa M 3akoH JIxoyms-Jlenua. Pemenue 3aga4 Ha 3akoH AMrnepa

KoHTpoJIbHBII BOIIPOC

1.0npenenuth cuily B3aMMOJICHCTBHS IBYX TOUCUYHBIX 3aps10B paBHbIX 3 MkKn u 6 mxKai,
OTCTOSIIUX JAPYT OT Apyra Ha pacCTosiHUE 3 cm B KepocuHe. JluaniekTpuueckas IpOHUIIAEeMOCTh
KepocHHa: & = 2.

2.3aps1 paBHOMEPHO pacIipeiesicH 1Mo 0eCKOHEYHON TUIOCKOCTH ¢ TIOBEPXHOCTHOM IJIOTHOCTHEO
o = 10 uKn/m?. Onpenenuts pa3HOCTh NOTeHIMAnoB U IByX TOYEK MO, OIHA U3 KOTOPBIX
HAXOJHUTCSI Ha TUIOCKOCTH, a JApyTas yaajacHa oT Hee Ha paccTostaue I = 10 cm..

3.CKOJIBKO 3JIEKTPOHOB MPOXOAHUT 32 1 ¢ uepes ceueHue npoBoaHuka auamerpom 0,5 rm MeaHOTO
MpOBOAHMKA JIuHON 20 M IpU HAIPSDKEHUU Ha ero KoHuax 12 B? VenbHOe cOnpoTUBIIEHUE
memn: p = 1,7-10% Ome-m.

4.9J1C 6arapeu 10 B. Ilpu cune toka 0,4 4. KI1/] 6arapeu pasen 0,8. Onpenenuts ee BHyTpEHHEE
COIIPOTHBIICHHE.

5.Cuia ToKa B LieNH U3MeHseTcsl co BpeMeHeM 1o 3akony | = 5%t Onpenenuts konudyecTo
TEIUIOTHI, KOTOPOE BBIACIUTCS B MPOBOIHUKE compoTuBiieHneM R = 8 Om 3a Bpemsi, B TeUeHHE
KOTOPOTO TOK YMEHBIIUTCA B €° pas.

6.11pu monkirOYeHNH pe3rcTopa K Oarapee ralbBaHUYECKHX JJICMEHTOB CHJIa TOKA B IIeNH paBHa |1
= 2 A, nanpsbxenue Ha pesucrope Ui = 3 B, MOITHOCTh TOKa BO BHeIHeH nenu P1= 6 Bm. Ilpu
HOJKIIFOUCHUH K 3TOH ke OaTapee Ipyroro pe3ucropa criia Toka B I  cTana paBHO l2=4 A,

HanpsbkeHue — U, , moutHocTs Toka P2 = 0 Bm: Onpenenute D/1C 1 BHyTpeHHee CONPOTHBIICHUE
Oarapeu, a TaKXKe BEIMYMHY, 0003HAUYCHHYIO «3BE3JI0UKONY.

7.ITo mpoBogHMKY cornpoTuBieHueM R = 3 Om TedeT paBHOMEPHO OT HyJIs Bo3pacTatoimuii Tok. [lpu
3TOM 3a BpeMs 7 = 8 ¢ B nmpoBoaHuKe Boiensercs 200 /o terna. Onpenenuts 3apsin q,
MPOLIEAIINHI 0 TPOBOJIHHUKY.

8.B 1exe ycTaHOBJIEHO CEMb MOTOPOB, BKIIFOUEHHBIX MMapauIeIbHO B CETh C HanpspkeHueM 120 B.
Kaxxnprit MoTop nmotpedssier MomHocTh 1,2 kBm. Onpenenuts: 1) TOK, MOTPeOIseMblid KaXKIbIM
MOTOPOM; 2) TOK B C€TH; 3) HANPsDKEHHE HA 3a)KUMaX JIMHAMO-MalIUHbI, KOTOPbIE OTCTOST OT
1exa Ha pacctosauu 125 u. IIpoBona Menusle ceuennem 25-10° v2. Onpenenuts moTepio
MOIIIHOCTH B ITPOBOJAX.

9.2J1eKTPOH ABKETCS B MATHUTHOM TIoie ¢ mHAYKnued B = 10 w7 mo BUHTOBOW JTMHUN PaiyCcoOM
R =1 cmmmarom h = 6 cu. C kKakoii CKOPOCTBIO U MOJT KAKMM YTJIOM K HAIIPABJICHUIO CHIIOBBIX
JIMHUM 3JIEKTPOH BJIETE] B MArHUTHOE ToJ1e?

10. BHyTpeHHee CONPOTUBIICHHE ITUX JIEMEHTOB COOTBETCTBEHHO paBHEI 1 1 2 Om. UeMy paBHO
BHelIHee conpoTuBieHue R, ecnu Tok |1, Tekymmii yepes €1 paBeH 147 Haiftu cuiny Toka 2,
uayiero uepes 2. Haiitu cuny toka IR, uaymiero uepes conporusienue R. Onpeaenursb
MOIITHOCTh TOKA, BBIACISIEMYIO KaKIbIM 311eMeHToM 1enu. Onpenenuts KII/ kaxaoro anemenra.

&l | &2

— R —
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11. Ha pucyHke n300paxeHo CeYeHHe ABYX MPSIMOIMHEWHBIX OECKOHEUHO JUTMHHBIX TPOBOIHHUKOB C
TOKOM B IIJIOCKOCTH uepTexa. PaccTosiaue AB mexy npoBogHukamu paBHo 10 cm, 11 =20 A, 2=
30 A. HaiiTu HanpsiKEHHOCTh MarHUTHOTO T10JIs1, BEI3BAHHOTO TOKaMH |1 u |2 B Toukax M1, M2 n
M3. Paccrosinue M14 =2 cm, AM2 =4 cm, BM3 =3 cwm.

}
I

A M> B M3

Tema 6. J1eKTpOMAarHUTHAs MHAYKIUS. JJIEKTPOMATHUTHbIE KOJIe0aHUS M BOJIHBI
[Ipaktuueckoe 3anstue Ne 6. PemieHue 3aay Ha SIBJICHUE DJICKTPOMArHUTHOW MHAYKIHH.
Pemenue 3a1au Ha pacuer nepuoaa KoinebaHui KoedaTeIbHOr0 KOHTYpa

KoHTpoabHbIN BOIpoc

1.Karymxka umeer 10000 utkoB miomansio 100 cy?, Bpamaercs ¢ gactoToii 3600 06/mun B
MarHMTHOM T0JI€ HaMPsHKeHHOCTHIO 4,1 A/m. Och BpallleHus JISKUT B INIOCKOCTU PAMKH H
MepPHEHANKYIISIPHA CHIIOBBIM JIMHKM T0J1s1. Onpenenuts MakcuMainbayio DJIC nHAYKIuU B
paMKe.

2.KonebarenbHbI KOHTYP COCTOHT U3 KOHJeHcaTopa eMKOCcThio C = 888 n® u katymku ¢
UHIyKTUBHOCTBIO L = 2 m/ n. Ha xaKyto 1uHy BOJHBI 4 HACTPOEH KOHTYP?

3.00MoTKa coneHona cocTout u3 N BUTKOB METHOM MPOBOJIOKH, MTOTIEPEUHOE CEUEHUE KOTOPOH S
=1 mm?. Jlimuna conenonna | = 25 cu; ero conporusnenne R = 0,2 Oum. Haiitn nagykTuBHOCTS L
conenouna. YenapHoe conpotupienue Meau: p = 1,7-108 Omem.

4. Karymika ¢ uHgykTuBHOCTBIO L = 30 MK/ H IpUCOeAMHEHA K IIJIOCKOMY KOHJIEHCATOpY C
momaneo mwiactul S = 0,01 42 u paccrosanem mexay Humu d = 0,1 mm. Haiitn
JMRJIEKTPUUECKYIO IIPOHUIIAEMOCTD & CPE/Ibl, 3aNOIHAIONIEH MPOCTPAHCTBO MEXKIY INIACTUHAMM,
€CJIM KOHTYP HACTPOCH Ha JUTUHY BOIHBI A = 750 .

Tema 7. OnTHKa

[IpakTuueckoe 3ansitue Ne 7. Pemenue 3amay mo reoMeTpudeckoil ontuke. Pemenue 3amau
Ha TUpPaKIUIo CBeTa Ha AU(PPAKIMOHHOW M MPOCTPAHCTBEHHOH pemietke u ¢opmyny Bymbda-
bperra

KoHTposbHBII BOnpOC

1.BeiBecT pOpMYITy TOHKOU JIMH3HI.

2.Ha crexmstHHy0 ipr3My ¢ nperaomtstroniuM yriaom 6 = 50° magaet mox yriom a1 = 30° myd cBeTa.

OmnpenenuTs yroa OTKIOHEHHS 0 Ty4a IPU3MOMH, €CIIM II0Ka3aTeNb IPEJIOMIICHUS 1 CTEKIIA PaBEH
1,56.

3.Ha mens mmpunoii a = 0,1 mm HOpMaIbHO MagaeT mapavieIbHBINA MyYOK CBETa OT
MOHOXpoMaTHYecKoro uctounuka (A = 0,6 mxm). Onpenenauts mupuny | eHTpanIbHOTO
MaKCUMyMa B TU(GPAKIIMOHHON KapTHHE, TPOSHUPYEMOH C MOMOIIBIO JTMH3bI, HAXOSIIEeHCS
HEMOCPEJCTBEHHO 32 IIEJIbI0, HA KPaH, OTCTOSIIIUI OT JMH3bI Ha paccTostHUU L =1 m.

4 Ha mudpakImOHHYIO PEIIETKY HOPMAILHO K €€ MOBEPXHOCTH Ma/IaeT MapauIeIbHBINA MTyYOK CBETa
¢ iHo# BotHBI A = 0,5 mxm. [loMmenenHas BOJIM3H pelIeTKH JTUH3A MPOCIUPYET
TU(paKIHOHHYIO KapTHHY Ha TUIOCKHI SKpaH, yaaleHHbIH oT auH3bl Ha L = 1 m. Paccrosaue |
MEXTy JBYMs MaKCHMyMaMH{ HHTEHCUBHOCTH IEPBOTO MOPSIIKA, HAOJIF0JaeMbIMH Ha YKPaHe,
paBHO 20,2 cu. Onpenenuts: 1) moctossHHY 0 d TUPPAKIIMOHHON PEHIETKH; 2) YHCIIO N ITPUXOB
Ha 1 cm; 3) 9MCI0 MAKCUMYMOB, KOTOPOE ITPH 3TOM J1aeT TU(PpPaKIMOHHAS penieTka; 4)
MaKCHMAJTbHBIA yTOJ @max OTKJIOHEHUS JIY9ei, COOTBETCTBYIOIIHUX TTOCICIHEMY
JTU(PPAKITMOHHOMY MAaKCHMYMY.
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5.Ha y3kyto mens mmpuHoi a = 1 mxm HanpaBlieH NapajuleIbHbINA ITyYOK JIEKTPOHOB, UMEIOILINX
CKOPOCTH 3,65 Mumlc. YauTeiBast BOITHOBBIC CBOMCTBA DJICKTPOHOB, OMPEICIIUTh
paccTosiHUE X MEX/Ty IByMsI MAKCUMYMaMH MHTEHCUBHOCTHU TIEPBOTO MOPsAKA B TUPPAKIIUOHHOM
KapTHUHE, TTOJIYYEeHHOM Ha 9kpaHe, oTcTosimeM Ha L = 10 cu ot menmu.

6.Ha rpaHb KpucTasia HUKEJs MajjaeT mapajuiebHbIH My4Y0K 3JeKTpOoHOB. KpucTamt moBopaynBaT
TaK, YTO yToJl CKoJIbkeHus 6 namensiercst. Korya 3tot yrou aenaercs paBHbIM 64°, HaOnroaeTcst
MaKCHMAJIbHOE OTPaKEHHE dJICKTPOHOB, COOTBETCTBYIOIICE TUPPAKIIHOHHOMY MaKCUMYMY
nepBoro nopsiaka. [lpuaumas paccrosiHre d MeK1y aTOMHBIMH TUIOCKOCTSMHU KpUCTaJlJIa PABHBIM
200 7nm, onipenienuTh JUTMHY BOJIHBI Jie bpoiins A anekTpoHoB 1 MX cKopocTh V.

7.B nentpe KBagpaTHON KOMHATBI pasMepoM 25 m? BucHT ammna. CUuTas JaMIly TOYEUHbIM
HMCTOYHUKOM CBETa, HAWTH, Ha KaKOW BBICOTE OT I0J1a I0JKHA HAXOAUTHCSA JIaMIla, YTOObI
OCBEIICHHOCTh B YIJIaX KOMHAThI Oblj1a HAUOOJIBIICH.

Tema 8. D1eMeHTHI (PU3MKH ATOMA U ATOMHOIO siApa
[Ipaktrueckoe 3anarue Ne 8. Pemenue 3a1a4 Ha KBAHTOBBIE CBOMCTBA CETa, pacueT nedexra
MAaccChl U SJHEPIHMH CBSI3U sApa

KoHTposIbHBII BONIPOC

1.B kakux 00JacTsIX CHEKTpa JeKAT JJIMHBI BOJTH, COOTBETCTBYIOIINE MAKCHMYMY H3JIy4aTeIbHON

CIIOCOOHOCTH, €CJIM B KaUeCTBE UCTOYHHKA CBETA B3STHI: 1) ciupanb >neKTprUUecKon
nammnouku (T = 3000 K); 2) moepxHocth Conama (T = 6000 K); 3) atomuas 6om0a,
HMMEIOIasi B MOMEHT B3pbIBAa TEMIIEPATypPy OKOJIO 10000000 K. NU3nydyeHue cuyuTath

OIM3KUM K U3JIyYCHHIO a0COIIOTHO YEPHOTO Tea.

2.HaiiTi yacToTy cBeTa, BHIPHIBAIOLIETO C MIOBEPXHOCTH METALIa 3JIEKTPOHBI, TOJIHOCTHIO
3aJiepKUBAIOIIMECS 0OpaTHBIM MoTeHIanoM B 3 B. ®oto3ddekT y 3Toro Merania HAaYMHACTCS
MPY YaCTOTE MaJIal0IIEro CBETa 6-10 I'y. Haiitn paboTy BBIX0/a JIEKTPOHA U3 ITOTO
MeTaa.

3.HaifTy uncI0 IPOTOHOB U HEHTPOHOB, BXOJIAIIMX B COCTAB SJEp TPEX M30TOMOB MarHus: 14Mg,
12Mg?, 12Mg?°.

4.Haiitu sHepruIo cBsi3u sipa u3orona nutus sLi’.

1 3 2
5.Bonopon (;H ) oboramien aevitepuem (; H ). Onpenenuts MaccoBble A0JIM @1 BOJOPOJA U @2
JEUTEPHUs], €CJIM OTHOCHUTEIIbHAsL aTOMHasl Macca M Takoil cMecH okasanach paBHou 1,122.

6.0mpe/IeTh OTHONIEHHE CEYeHNil 0, /0, Anep BUCMYTa ‘g Bi 1 anmroMunus o Al .

234
7. 1po nentynus 3 NP 3axBaThiio 37eKTpoH U3 K-060m0uku atoma (K-3aXBaT) U MCITYCTHIIO O-

qyacTuily. SApo Kakoro 3jaeMeHTa MOJIYYHIIOCh B PE3yJIbTaTe 3TUX MpPEeBpalleHui?

N 23
8.0mnpenenuTs SHEPruI0 £, KOTOPYIO HY>KHO 3aTPaTUTh Ul OTPBIBA HEUTPOHA OT sAapa ;; Na.

9.BhrumciuTh AeeKT Macchl AM M JHEPTHIO CBA3M Eco ampa LB .

[TpakTuaeckoe 3ansatue Ne 9. 3akoHOMepHOCTH anbda-, 6eTa- U raMma-u3ITydeHuid. S nepHbie
PEaKIMU ¥ SHEPTeTUYCCKHIA BBIXO/T SIICPHBIX PEaKIUi

KoHTpoJIbHBIN BOIIPOC

10. OnpenenuTh HAYATbHYIO AKTUBHOCTH A0 PaHOAKTHBHOTO MATHUS -, Mg Maccoit m = 0,2 uxz, a

TaKXe aKTUBHOCTb A 110 HCTCUSCHHH BpPCMCHHU t=1u. Hpez[nonaraeTc;I, YTO BCC aTOMBI U30TOIIa
pPaarOaKTUBHBI.

11. TIpu onpeneneHuu nepuoja noiaypacnajga I1/2 KOPOTKOKUBYIIETO palOaKTUBHOIO N30TOMNA
WCTIOJIB30BaH CUETYMK UMITYIIbCOB. 3a Bpems At = 1 mun B Hayane Habmoaenus (t = 0) 6pu10
HacuuTaHo Ani1 = 250 uMmysIbCcoB, a O UCTeueHUH BpeMeHu t = 1 v 3a Toxe Bpems —Anz = 92
umnyibca. OnpenenuTs TOCTOSHHYIO PalMOaKTHBHOTO pacaia A ¥ Mepruo noiaypacmana 1172
U30TOIa.
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12. ToueuHbIif paOAKTUBHbIH HCTOYHUK o CO HAXOAUTCS B LIEHTPE CBUHIIOBOIO ChepHueCcKOro

KOHTEWHEpa C TOJIIMHON CTEHOK X = 1 cm u HapyxHBIM paanycoM R = 20 cu. Onpenenutsb
MaKCUMAaJIbHYIO0 aKTUBHOCTb Amax ICTOYHHKA, KOTOPBIH MOKHO XpaHUTh B KOHTEHHEpE, eciu
JIOTTYCTHMAs TUIOTHOCTH TTOTOKA Joon Y-(OTOHOB Ha BBIXOJIE N3 KOHTeHHepa paBHa 8-10° ¢ 12,
TIpUHATE, YTO MPH KAXKIOM aKTe pacmaza aapa -~ Co UCImyckaeTcs n = 2 y-QoToHa, CpemHss

SHEprus KOTopbix ¢ = 1,25 M»B.

13. Haitu suepruto peakiuu , Be+;H—>;He+;Li , ecii U3BECTHO, UTO KUHETHYECKHE SHEPTHH
nporona Ty = 5,45 M»sB, sanpa renust Tre = 4 M»>B v 4T0 s,Ipo Tenus BbUIeTeNno noj yrioM 90° k
HAMPABIICHUIO JBUKECHUSI IPOTOHA, a SAPO-MHILIECHb f Be — HenmoaBmKHO.

23 o
14. PaguoakTuBHOE S1pO MarHus ;, Mg BBIOpOCHIIO MO3UTPOH U HEUTPHHO. ONpeeNuTh YHEPTHIO

Q sroro f*-pacnazaa sapa.

Kpumepuu oyenusanus npu mexywem Konmpoie (camocmosmenvbHoe peuieHue 3a0ad u 00vicHeHue
ux peuieHus)

OneHnBaHUE TEKYIIETO KOHTPOJISI MO CaMOCTOSTEIBHON padoTe Ha MPAKTUYECKHUX 3aHSATHUSIX
OCYIIECTBIISICTCS] TT0 HOMUHAIILHOW IIIKaje — 3a4TeHo/He3auyTeHo. OOmasi OleHKa KaXkKIoro OTBETa
OCYIIECTBIISICTCS. B OTHOIIIEHUU IOJTHOTHI OOBSICHEHHUS TEOPUU, METOA U CIoc0o0a pemieHus 3a1auu
K 00IIeMy COJIEPIKAaHHIO PEIICHHS 3a/1a4d (BBIPAXKACTCS B IPOLICHTAX).

3a OTBET CTaBUTCS OLICHKA «3a4TEHO» MpH 0011ei onenke 75%.

KosmdecTBo MOMBITOK U BpeMsi Ha 00BSICHEHUS X0/1a PEIICHUS 3a/1a4 — HEOTPAHUYCHHO.

Kputepun oreHUBaHUS TPH TEKYyIIEeM KOHTPOJE (CaMOCTOSTENbHOE pelIeHHe 3aaad U
O0OBSICHCHHUE MX PEIICHUS):

— TMPaBWIBHOCTh PEIICHUS 3aJa4d HAa OCHOBE (PH3UYECKHMX 3aKOHOB U METOJIOB
MaTEeMaTHYECKOTO aHAJIN3a;

— 3HAET W TIOHMMAeT 3aKOHBI (DM3WKU U YMEET CaMOCTOSITEIbHO WX HCIOIB30BaTh IMPH
peleHnn 3a1a4 U OOBSICHEHUHM MX PEIICHHs, B TOM YHCJIEe CBSI3aHHBIX C MPO(eCcCHOHATBHOM
JeSTeIbHOCTHIO;

— SI3BIKOBOE O(OPMIICHHE OTBETA.

IToxazaTenu u mxkana OLICHUBAHMA .

IxaJja oneHUBaAHUSA TToxazarenn

- COJIep>KaHHUE OTBETA B IIEJIOM COOTBETCTBYET PELICHUIO 3a/1a4H;

- OOHapy’>KMBAeT BJIAJICHUE MOHATUMHO-TEPMUHOJIOTHUECKUM annapaToM
JTUCIUILIMHBI, OTCYTCTBYIOT OIIMOKH B yIOTPEOIEHUN TEPMHUHOB;

- JIEMOHCTPUPYET YMEHUE apryMEHTHUPOBAHO U3J1araTb COOCTBEHHYIO TOUKY
3peHus;

- OOBSICHEHHE PEIICHUS 33]]a4l CONPOBOXKIAECTCA a/IEKBATHBIMU
WLTIOCTpAIMSIME (CXeMaMHU, YepTeKaMu ), HEOOXOAUMBIMU JIJISl PEeLICHHUS;

- paboTa BBINOJIHEHA aKKYpaTHO, 0€3 MoMapoK U UCIPaBIECHUI

3a4TeHo

— €CJIA COJEPKAHNUE OTBETA HE COOTBETCTBYET TEME 3aJa4l WJIM COOTBETCTBYET
€My B OYEHb MAJIOW CTETECHU;

— IOy CKAET OIMMOKH B UCIIOJIb30BAHUN TEPMUHOJIOTHH,

He 3auteno - IOSICHEHHE U3JIaraercsi 0ecropsiIouHO U HEYBEPEHHO;

— OTCYTCTBYET apryMEHTAIUs N3JI0KEHHOW TOUKH 3peHUsl, HET COOCTBEHHOM
MO3UILINY;

—paboTa BHINOJHEHA HEAKKYPATHO, C OOMJIMEM MTOMAPOK M MCTIPABICHHIA
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Bua Tekyuiero KOHTpOJIA: 3alUTA OTYETOB 10 JIaA00PATOPHBLIM padoTamM

Tema 1. Buanl Mexanunyeckoro AsukeHus. I'J1aBHbIe 3aKOHBI MEXaHUKHU
Jlaboparopuass pabora 1.1. OOpaboTka pe3yJabTaTOB U OMpEICIICHHE MOTPEIIHOCTEH
(bU3HMYECKUX H3MEPEHUI

KoHTpoJIbHBIE BOIIPOCHI

1.06’b${CHI/ITe, YCM OTIIMYAKOTCA IPAMBIC MCTOAbI USMCPCHHU S OT KOCBCHHBIX.

2.00BsICHUTE THIIBI OIMOOK, KOTOPHIE CYIIECTBYIOT.

3.Kakue ommbku Ha3pIBaloTCs cucteMaruueckuMu? Kakue mpaBuia ux pacuera Ipu UCHOIb30BAHUU
JUHENKOM, MUKPOMETPOM, aMIIEPMETPOM WJIM BOJIBTMETPOM, IIPH OIPEJICTICHUN BEca Tella

4.Kaxue ommOKky Ha3bIBatoTCs ciydaiiHbiMu? Kakue mpaBuia ux pacueTa AJs NPSMbIX U KOCBEHHBIX
W3MEpEeHU?

5.B uem 3akiroyaercs CyTh METO/Ia aMIIEPMETPA-BOJBTMETPA U3MEPEHUS COITPOTUBICHUN?

6.B uem 3aximrouaercs CYTb MOCTOBOI'O METOJa NU3BMCPECHUA COHpOTHBJ’ICHHﬁ?

7.Kakue n3 ucnoip3yeMbix B paboTe METOJ0B H3MEPEHHUsT COMPOTHBIICHUHN JAf0T HanboJiee MEHBIIYIO
omuoKy?

8.ITonyunTe BHIPOKEHUE JUIA ONpEIENEHHUS CHUCTEMATHYECKOM OIMOKK IUIOTHOCTH p = m /d’h
IJTMH]pA Maccoi M, muameTrpoM d 1 BBICOTOI h.

JlabopatopHas pabotra 1.2. Ompenenenue KodGGUIMEHTa TPEHUS KAYCHHUS METOJIOM
HAKJIOHHOTO MasiTHHKA

KOHTpOJ’IBHHG BOITPOCKHI

1. laiiTe onpesieieHre CHIIbI peaKIusi OTIOPHI.

Z.HaﬁTC onpCaCICHUC CHUJIbI TPCHUA, CHJIbI TPCHUA Ka4YCHWA, CUJIbl TPCHUA CKOJIbXKCHUA.

3.Chopmynupyiite 3akoH AMoHTOHa-Kymona. YeM ko3 (UIMEHT TpeHUs KAYCHHs OTIIHYACTCS OT
KodhduUllMeHTa TPEHUS CKOJIBKCHHSI?

4 Ilonyuute Qopmyny s omnpeaeneHus KodpuuueHTa TPEeHUs KadyeHHsl METOJOM HaKJIOHHOIO
MAasiITHUKA.

5.Kak Biuser AJIMHA, TOJIIMHA U MaT€pHual HUTHU Ha PE3YJIbTAaThI omneiTa?

Tema 2. Kore6anus M BOJIHBI, AKYCTHKA
Jlabopatopnass pabora 2. IIpoBepka Teopembl [roiirenca-lllteitnepa mnpu mTOMOIIH
(U3UUEeCKOro MassTHUKA

KoHTpoJibHBIE BOITPOCHI

1.Kakas ¢pu3uueckas BeIMYHMHA HA3bIBAETCSI MOMEHTOM WHEPLIUU?

2.BeiBetuTe (opMyIIBl JUIS ONpeesiCHHsT MOMEHTAa MHEPIUU MPAaBHIBHOW TeOMETPUIECKOi (hOpMBI
(mMCcK, MWIMHIIP, map, o0pyy).

3.Chopmynupyiite Teopemy [totirenca-IlIteiinepa.

4.Kakyro pu3ndecKyto MoJIesib Ha3bIBalOT (PU3NUYECKUM MAasITHUKOM?

5.BeiBenieTe popmyny neprojaa KonedaHuii pu3nueckoro MasTHUKA.

6.000cHy#iTe Meroa TmpoBepku TeopeMbl [rolireHca-lllTefinepa mpu momomyu (U3HYECKOTO
MAasiITHHKA.

JlaboparopHas pabota 3. MccaenoBanue KoJIeOaHHA CTPYHBI

KOHTpOJ’IBHHe BOITIPOCKHI

1.ITpoionbHBIC U MTONIEPEUHBIE BOJIKU. SIBIISETCS JTU KOJICOAHUs CTPYHBI TOJIHKO MONEPEYHBIMU?

2. Jlalite ompeneneHue (PU3MUECKUM BEIMYMHAM, XapaKTEpU3YIOLIMM BOJHOBOHM Mpolecc: AJMHA
BOJIHBL, D)POHT BOJIHBI, TNIOCKAsL U chepuIecKas BOJTHA.
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3.3anummre: ypaBHEHHE IJIOCKOH BOJIHBI, cepuueckoil BomHbL. JlaiiTe ompeneneHue QpU3NUECKUM
BeNM4rHaM: (a3a MIOCKON BOJIHBI, BOJTHOBOE YHCIIO, (Pa30Bast CKOPOCTb.

4.Kakoe sIBJICHHE HAa3bIBAIOT JUCIIEPCUEH BOJIH?

5.3anumure BOJIHOBOE YpaBHEHUE.

6.Ilpunmn cyneprnosuin. ['pymnmoBast ckopocTb. BoHOBO# maker.

7.Kakoe siBneHre Ha3bIBalOT HHTEpQepeHIrer BoaH? 3anuuInTe yCIOBUs MAKCHMyMa U MUHUMYMa.

8.Kakue BOMHBI HAa3bIBAIOT CTOSYMMHU? 3alUIIATE YypaBHEHHWE CTos4ded BoiHbL. Kaxue
XApaKTEPUCTHKU CTOSYMX BOJIH Ha3bIBalOT IMy4yHOCTAMU M y3namu? Kak omnpezgensroorcs ux
KOOpJAMHATHI?

Tema 3. MoJiekyasipHas (pu3HKa
JlaGopaTopHass pabora 4.1. OmpezneneHne CpeaHed UIMHBI CBOOOJHOTO mpodera u
7 (hEKTUBHOTO AMaMETpa MOJICKYJ BO3AyXa

KOHTpOJ’IBHHG BOITPOCKHI

1.Yto Takoe uaealibHbIN ra3, KAKO€ OCHOBHOE YPABHEHHE €T0 ONUCHIBACT?

2.Kakue sBieHus niepeHoca Bbl 3HaeTe? 3aluIIuTe ypaBHEHUs, KOTOpbIE UX onuchiBatoT. Kakas cBs3b
MeXx1y K03 puieHTaMu nepesoca?

3.Ilonyunre pacuerHyio Qopmyny s onpejeneHus cpeaHedl 1iuHbI cBOGOAHOrO npobera (A1)

MOJIEKYJ BO3/lyXa B JaHHOM pabore.

4.Kax cBszana () ¢ >p(HEeKTUBHBIM TMAMETPOM MOJIEKYJIbI?

5.YT1o Takoe cpeiHUI BAaKyyM U OT 4Ero 3aBUCHUT 3TO COCTOsSIHUE?

6.Kak onpenensiercs pasHOCTh AaBieHU Ap B 1aHHOM padoTte?

7.Yt0 Ha3pIBaIOT 3 HEKTUBHBIM TuamMeTpoM MoJieky? [Touemy roBopsar o6 3ppexTHBHOM auamerpe,
a HE O TMaMeTpe MOJIEKYJ?

JlabopaTopHas pabota 4.2. Onpenenenne kod(pduimeHTa BSI3KOCTH KUIKOCTU MO METOMY
Crokca

KOHTpOHBHBIC BOITPOCKHI

1.5Bnenus nepenoca. 3akonsl Dypre, Guka, HproToHa.

2.BeiBemuTe ypaBHEHHE JBIDKEHHS IIapHKa B XKHIKOCTH (BTOpoi 3akoH HbBIOTOHA) W ero pemieHue
JUTsL CKOpOCTH V(t).

3.BriBectu pacueTHyo hopmyny g onpeneneHus KodhhuimeHTa BI3KOCTH.

4.TToueMy BepXxHEe KOJBIIO B JaOOPATOPHOI YCTAHOBKE PACIIONIOKEHO HA HEKOTOPOM PACCTOSHHH OT
BEPXHETO Kpasi )KUIKOCTHU?

5.Kak 3aBHCHT BSI3KOCTB KUJIKOCTEH U Ta30B OT TEMIIEPATypPhI?

6.YeM oOTIMUMTCS JAMHHAPHBIA W TypOyJEHTHBIH peXUMbl oOTekaHus mapuka? Kakoil pexum
o0TekaHHUs He00X0AUMMO 00eCIeunThb Ul ONpeieNeHus Ko3(h(hUIMeHTa BI3KOCTH U IoYeMy?

JlabopaTopHnass pabGora 4.3. OmnpeneneHue BIAKHOCTH BO3IyXa AaCHUPAIMOHHBIM
MICUXPOMETPOM C AJIeKTpoMoTopoMm M-34

KoHTpoJibHBIE BOITPOCHI

1.. Kakoii map Ha3bIBalOT HACKHIIIEHHBIM?

2.. 3aBHUCHUT U JaBJICHUC HACBIIICHHOI'O Iapa OT OG’LCMa, OT TCMIICPATYPEI OT BeH_IeCTBa?

3.BBITIOJTHSAIOTCS 7T Ta30BbIC 3aKOHBI JIJIsI HACBHIIIICHHOTO Tlapa’?

4.YT10 Ha3bIBAETCSI TOYKOU pPOCHI?

5.910 Ha3pIBaeTCs aOCOIOTHOM BIaKHOCTHIO?

6.. Kak MOXHO omnpeIeTuTh OTHOCUTEIBHYIO BJIAKHOCTh?

7.Kak ycTpoeH NCUXpOMEeTp M KaK UM MOJIb30BaThCs?

8.IloueMy mokasaHus BIQKHOTO TEPMOMETPA HIKE CyXOoro?
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Tema 4. OCHOBBI TEPMOIHUHAMUKH
JlaboparopHast pabota 5.1. Onpesnenenrue OTHOIICHUS TETNIOEMKOCTH Ta3a MPU MOCTOSTHHOM
JIABJICHUU K €r0 TEIUIOEMKOCTH IPHU MOCTOSIHHOM 00beMe

KoHTpoJIbHBIE BOITPOCHI

1.B gem 3akmrouaercsa meton Knemana u JlesopMma, HCTIONb3yEeMbIi B TaHHOU paboTe?

2.3anumute ypaBHeHue [lyaccoHa, KOTOpOe MCIOIh30BAIOCH JIJIsl BRIBOJA pabodeii (OopMYJIbI.

3.BeiBeuTe pacuetHyro hopmyiy.

4.TToyemMy TEIUIOEMKOCTH T'a3a 3aBHCAT OT CII0co00B u ycnouii Harpeanwusi? [Touemy Cp 60mbme Cy?

5.Kakum nomkHO ObITh 3HaueHue koddduuumenra Ilyaccona mns Bo3ayxa? Ilo kakuM mpuunHam
HKCTIEPUMEHTAIBHOE 3HAYCHNE MOKET OTIMYATHCS OT TEOPETHYECKOT0?

Jlaboparopnass pabora 5.2. Omnpeaenenue KOIPQPUIUEHTA TEIUIONMPOBOJHOCTH U
TEIJIOOTAaYH METAJIOB

KoHTpoJIbHBIE BOIIPOCHI

1.Yt0 Ha3piBaeTcs TEpMOJMHAMHMUYECKOW cucTemoil? UTo Takoe TepMOAMHAMHYECKUE HapaMeTphl?
Kakue TepmoinHaMuuecKie napaMeTpbl BaM U3BECTHBI?

2.Yt0 Ha3pIBaeTCs TEIIOOOMEHOM, KAaKHMEe BHJIbI TETNIOOOMEHA CYIIECTBYIOT?

3.KakoB MexaHH3M TCIUIOMPOBOJHOCTH B PA3JIMYHBIX Tenax?

4.3anummure ypaBHEHUE TEILUIONPOBOIHOCTH. YTO XapaKTepu3yeT rpajiueHT TeMIepaTypsl?

5.Yto takoe Tepmonapa? Kak ¢ ee NOMOIIBIO MOKHO U3MEPUTH TEMIIEPATypy B OIPEICICHHON TOUKE
CTEpXKHs?

Tema 5. J1eKTpUUYECTBO 1 MarHEeTU3M
JlaGoparopHas padota 6.1. M3yueHue XxapakTepUCTUK IEKTPOCTATHYECKOTO MOJIs

KoHTpoJIbHBIE BOIIPOCHI

1.I[aﬁTe OoNpCACIICHUC DJICKTPOCTATUUCCKOI'O IMOJI M €0 XapaKTCPUCTHUK.

2.Kak HarsmHo n300paxaeTcst aJIeKTpocTaTndeckoe mojie? MoryT Jiu ImepecekaThCsl TUHUM BEKTOpa
HAMPSDKEHHOCTH dJIeKTpudeckoro moisi? M3o0pasute rpadudecku mojie OJHOTO MOJOKHUTEIEHOTO
3apsiaa, OAHOTO OTPHUIATENILHOTO 3apsi/ia U CUCTEMBI 3apsiJIOB.

3.Kakas cBs3b MCXKAY HAIPSXKCHHOCTHIO U ITOTCHIMUAIIOM 3JICKTPOCTATHYCCKOI'O moJs?

4Yto  Ha3pIBaeTCs  SKBUIMOTEHUUAIbHOW  MOBEpXHOCThIO?  Moryr Jnum  mepecekarbes
SKBUNOTEHIMAIbHBIC TUHUU? [Touemy?

5.Kakoe yckopeHue npuodpeTaeT 371eKTPOH, IBUTAsICh MO IKBUMIOTEHIIMATLHON JTHHUU?

6.Kakoe mosle Ha3bIBAIOT HOTCHHI/IEUIBHBIM? HOKaSaTB, YTO  JJICKTPOCTATHUYCCKOEC  II0JIC
INOTCHIOHUAJIBHOC.

7.HOKaBaTB, 4TO CHWJIOBBIC JIMHUW HANPSXKCHHOCTU MCPICHAUKYJIAPHBI JKBUIIOTCHIHMAJIBHBIX
MTOBEPXHOCTEM.

Jlabopatopnass  pabora 6.2. HccnemoBaHue — BOJIBT-AaMIIEPHOM  XapaKTEPUCTHKH
HOJYIIPOBOIHUKOBOI'O IN0J1a

KOHTpOJIBHBIC BOIIPOCHI

1.Kakue BCIICCTBA HA3bIBAKOTCsA HOJ'IyrIpOBOI[HI/IKaMI/I?

2.Kakue noixynpoBOJHUKH HA3bIBAIOTCS JOHOPHBIMU (N -TUIA) M aKIENTOPHBIMHU (P -THIa)?

3.Kakue ¢dusmyeckue mporecchl MPOMCXOJAT Ha KOHTAKTE JIBYX MOJYIMPOBOIHHUKOB PAa3HOTO THIA
npoBoaumoctu? Yrto Takoe p -n -nepexon?

4.00bscHUTE TEPMUH: «3anuparomuii cnoit». [louemy Takoil cioil BO3HMKAaeT Ha KOHTAKTE IBYX
IOJIyIIPOBOJIHUKOB C Pa3HbIM THUIIOM IPOBOAUMOCTH?
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5.M300pa3ute sHepreTHMYecKHe 30HBI TOJIYNPOBOJHMKA B 00JacTH Mepexoja B cCiydae, Korja
BHEIIIHEe 1oJIe OTCYTCTBYET. UTO Takoe KOHTaKTHAsl Pa3sHOCTh MOTEHIINAJIOB?

6.00bsicCHATe, KAKUMH HOCUTEIISIMA TOKA (OCHOBHBIMHU HJTM HE OCHOBHBIMH) OIPENIEISCTCS TOK Yepes
P -N -miepexoJ B CIyvasx:
a) mpu 00paTHOM BKITIOYEHUH JTHOJI,
0) mpu IPSMOM BKIIFOUCHHH JIHOJIA.

7.M300pa3ute Ha yepTexe BOJIbT-aMIEPHYIO0 XapaKTEPUCTHKY IMOIYIPOBOAHMKOBOrO Jauona. Yrto
Takoe MpsiMoil 1 00paTHbIN TOKKU? OXapakTepu3yHTe UX 3aBUCUMOCTb OT HANPSHKEHUSI.

8.IToueMy TpH HEHW3MEHHBIX BHEIIHUX YCJIOBUSAX KOJMYECTBO CBOOOJHBIX HOCUTENCH 3apsoB B
MOJTyIPOBOJIHUKE OCTAeTCsl MOCTOSHHOW, HECMOTPS Ha TO, YTO T€Hepalus map 3JeKTPOH-AbIPKa
MIPOUCXOAUT HEMPEPHIBHO?

9.Kak BHelIHee SJICKTPHUYCCKOC I10JIE BIMACT Ha SJICKTPOIIPOBOAHOCTD HOJ'IyrIpOBO,Z[HI/IKa?

10. O0bsicHUTE BOJBT-aMIIEPHYIO XapaKTEPHCTUKY auoxaa. [louemy mpsiMoli TOK B Tepexoje
3HAYUTENIBHO 00JIbIlIe 0OPAaTHOI'O NPU OJMHAKOBOM BEIMYMHE HAPSKESHUs?

11. Yem coznaercsi oOpaTHBIN TOK B P-N nepexoae?

JlaboparopHast pabota 6.3. Onpesenenue yaeapbHOTO 3apsiaa IEKTPOHA METOI0OM
MarHeTpOHa

KoHTpoiibHBIE BOITPOCHI

1.YTo Ha3bIBaeTCs YJENbHBIM 3aPsIIOM YaCTUIIbI?

2.Yto Takoe cuna Jlopenua? Kak omnpexenuts ee BenuuMHy U HampasieHue? Paccuwuraiite
napaMeTpspl TPACKTOPUHU 3aPSIKEHHONW 4YacCTHIbl BJIETAIOIIEW, B OJHOPOJHOE MarHWTHOE IOJje
NEPIEHAUKYJISPHO CHIIOBBIM JIMHUSIM, TIOJ] YTJIOM K CHJIOBBIM JIMHHSIM.

3.Kak Oyner mBHraThCs YacTHIA, €CIIM MApaUICTbHO MArHUTHOMY TIOJIO TMPHJIOKHUTH OJHOPOIHOE
AIEKTPUUECKOE moJie?

4.Yt0 Takoe KpUTHYecKasi MHAYKIUS, KpUTHUECKUN TOK?

5.HapucyiiTe TpaeKTOPHH JABMXKEHHUS DJIEKTPOHA B BAKYyMHOM o€ ycTaHoBKH mpH Ic = 0, lc < lxp,
le = IKp, le > IKp.

6.Yto Ha3bIBaeTcst cOpocoBoi XapakrepucTukoil Mmaruetpona? Ilouemy npu le = lxp aHOAHBIN TOK He
oOpammaercst B HyJIb? Kak mpakTHUeCKH OnpeesuTh lxp?

7.BBIB€I[I/ITC (I)ODMy.Hy AJI1 HAIPSPKCHHOCTH MAariHuTHOI'O ITOJIA JJJIMHHOI'O COJICHOM/IdA.

JlaboparopHast pabota 6.4. OmpeneieHre TOPU3OHTAIBHON COCTAaBISIONIEH MarHUTHOTO
noJia 3eMiu

KOHTpOJIBHBIC BOIIPOCKHI

1.Yto Ha3bIBaeTCH HHHYKHHeﬁ, HaNIpsAKCHHOCTBbIO MAIrHUTHOI'O mmoJis?

2.Kakue mossi Ha3pIBaIOTCSI BUXPEBBIMHU?

3.Kak cBs3anbl HHAOYKIOWSA, HAIPSAXKCHHOCTb 1 HAMArHUWYCHHOCTDL B BeH.IeCTBe?

4. Hanumute 3akoH buo-Capapa-Jlamaca. Yto ycTaHaBiIMBaeT 3TOT 3aKOH?

5.0xapakTepu3yiuTe MarHUTHOE T0JIe 3eMITH.

6.Kakas coctaBJstomniasi MArHUTHOTO TTOJIT 3eMJTH — BEPTUKAIbHAS HITH TOPU30HTAIbHAS — BPAIAeT
KapTYIIKy MarHUTHOTO KoMmaca?

7.Ha xakux mmpotax u nouemy 3¢g¢ektuBHee paboTaeT MarHUTHBIN KoMrac?

Tema 6. D1eKTPOMArHUTHAA HHAYKIHA. JJICKTPOMATHUTHBIC KOJIeOaHUs U BOJIHbI
JlaboparopHast pabora 7.1. MccrnemoBaHue 3aTyxaromux KoJieOaHWid B KojeOaTeIbHOM
KOHTYpE

KoHTpoJIbHBIE BOITPOCHI

1.Kak BO3HHMKAIOT KoJieOaHUs B KOJIeOATEIIbHOM KOHTYpE?
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2.BpiBeuTe W pelmiuTe ypaBHEHHs CBOOOJHBIX HE3aTyXaloIMX M 3aTyXalolux KojeOaHWi B
KOJIe0aTeIbHOM KOHTYPE.

3.Kak 3aBucuT mepuoa 3aTyxarolMX KoJeOAaHWN OT CONpPOTHBIICHUS KoHTypa? Uto Takoe
KPUTHUYECKOE CONPOTUBJICHUE?

4 Kak u3MeHseTCs CO BpEMEHEM HallpsDKEHHE Ha KOHAEHCATOpe, CUjla TOKAa B KOHTYpE, SHEeprus
UIEKTPUYECKOT0 U MArHUTHOT'O TOJIEH?

5.Uto Takoe MOCTOsIHHAsi BPEMEHU 3aTyXaHHsl M JIOTapupMUUECKUIl JeKpeMeHT 3aryxaHusa? Yemy
paBeH JOorapupMUUECKUil JeKPEeMEHT 3aTyXaHusl Kojae0aTeJIbHOro KOHTypa?

6.Yto Ha3wpiBaeTcs 1o0OpoTHOCTHIO? Ee pusmueckuii cMbIca.

7 Ilpunumn paboThl peJakcalliOHHOTO TeHepaTopa Ha ra3opas3psIHon JamIie.

8.BriBeiuTe popmyity Juist eproia KoJebaHuil peslakcalmOHHOT0 TeHepaTopa.

9.ITpuHIMI OJIYYEHHUS 3aTyXaBIIUX KoJebaHuii Ha dKpaHe ocuuiuiorpada B JaHHOH padoTe.

10. Kak n3Meputh nepro KojaeOaHuid ¢ TOMOIIbI0 ociryuiorpada?

11. [Touemy KonebaHusi B KOHTYPE YCTAHOBKH SIBIISICTCS 3aTyXAIOUMMHU axe npu R = 0?

JlaboparopHasi pabora 7.2. MccrnenoBaHue BBIHYKISHHBIX KoJieOaHUI B KojeOaTeTbHOM
KOHTYpE

KoHTpoJIbHBIE BOITPOCHI

1.Kakune xoe0anus Ha3bIBAIOTCS BI)IHY)K,HeHHBIMI/I?

2.BeiBetuTe hopMyITy BEIHYKJIEHHBIX KOJICOAHHUHN B TIOCIICIOBATEIIEHOM KOHTYDE.

3.3anumure peuieHrue ypaBHEHHs BBIHYKISHHBIX KoneOaHuil. Kak 3aBUCHUT cuila TOKa B KOHTYpe,
HaIpsDKEHUE Ha KOHIEHCATope, CABUT a3 (P OT 4acTOTHI BHEIIHEH 3.11.C.7

4.Yto HasbIBaeTcs pe3oHaHcom? M300paznuTe pe3oHaHCHBIE KPUBBIE JUIS CHIIBI TOKA M HANPSDKEHHE Ha
KoHzeHcaTope. M300pa3ure 3aBUCHMOCTB caBHra a3 P oT 4acTOThI BHEIIHEH 3.11.C.

5.Kak 3aBuCHT "acToTa PE30HaHCa OJIs HAIPAXKCHHA Hd KOHACHCATOPEC OT 3aTyXaHUs B KOHType?

%1 ?
6.Ilouemy B peanbHOM KOHTYpE IIPU PE30HAHCE HANPSKEHUH U, = U,

7.Yto Ha3biBaeTcsi 100poTHOCTHIO? IlpuBenuTe HECKOJIBKO MPAKTUYECKUX CHOCOOOB H3MEPEHHS
no6potHocTr. OG0CHY#HTE CIOCOO BHIYHUCICHHUS JOOPOTHOCTH 110 PE30HAHCHON KPUBOM.

8.000cHy#iTe crmocob n3Mepenusi caBura a3 ¢ moMomso ocrpuiorpada.

Tembl 7. OnTHka
Jlaboparopuass pabora 8.1. OmnpeneneHue TMoOKazaTedsl NPETOMICHUS TPHU TMOMOIIU
pedpakTomerpa AG6e

KOHTpOJIBHBIC BOIIPOCKHI

1.Yto Ha3pIBaeTCs a0OCOIIOTHEIM M OTHOCHUTELHBIM IOKA3aTEIIMHI HpeJ'IOMJ'IeHI/Ifl?

2.00BSICHATD TIPUHIIMIL IeicTBHS pedpakTomerpa AbOe.

3.. KakoB xon nyueit B mpusme pedpakromerpa? JlaTh MOSCHUTEIBHBIN PHCYHOK.

4.ChopmynupyiiTe 3aKOH IPEIOMIICHHS CBETA.

5.B uem 3akitouaeTcs sIBI€HHUE MOJHOTO BHYTPEHHETo oTpaxxeHus1? Korga MoxkHO HabM01aTh TaHHOE
apyieHne? Kak 3anuchIiBaeTCs 3aKOH NMPEIOMIIEHHSI CBETa IS Cilydasi, KOr/ia JIy4 HepexoauT U3
0oJiee MIOTHOM cpesibl B MEHee MJIOTHYI0?

6.Kakoii yrox Ha3piBatoT npeaenbHbpIM? Kak MOKHO OnpeenTuTh peaeIbHBINA YO IS JTFOOBIX IBYX
cpen?

7.Y1o usyuaet pedpakromerpusi? UTo JeKUT B OCHOBE pehpakTOMETPHUIECKOro MeTo1a?

JlaGopatopHass pabora 8.2. OrmpeneneHue AJIUMHBI CBETOBOW BOJHBI NPU  OMOIIU
JU(GPAKIIMOHHOMN pEeIeTKH

KOHTpOJ'IbHBIC BOIIPOCHI

1.Kakue BOTHBI Ha3bIBAIOTCS KOTEPEHTHBIMU? B ueM 3akiiiouaeTcsi BpeMEeHHas U IPOCTPaHCTBEHHAs
KOTE€pPEHTHOCTh?
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2.Yto Takoe unrepdepenma? Ycnopus HabIoAeHNS HHTEpPEepeHINU. Y CIOBUS MaKCUMyMa U
MHHHAMYMa HHTEP(EPEHIIIH.

3.Yto Takoe nudpakius?

4. JIudpaxuus Openens.

5. ludpaxmus @paynrodepa. Korma Bo3HUKAIOT TUPPAKITMOHHBIE MAKCHMYMBI H MUHUMYMBI.

6.Yto Takoe nudpakponHas pemeTka? Y CI0BUS MAKCUMyMa U MUHUMYMa JU(PaKIIHOHHON
PELIETKU.

7.00BscHUTE X0/ JIy4el uepe3 ONTHYECKYI0 CKaMbIO B IaHHOW padore.

8.BriBeauTe pacueTHyIo HOopMyIly.

Tembl 8. J1eMeHTHI (PU3MKH ATOMA U ATOMHOIO siApa
JlabopaTtopHas pabota 9. I'pagynpoBka cnekrpockona. OnpeeneHue JIHH BOJTH U3ITyUYEHUs
PTYTHOM JIAMIIBI

KOHTpOJIBHBIE BOIPOCHI

1.[[3171Te OonpCaACIICHUC OTHOCUTCIBHOI'O K a0COJIIOTHOTO TIOKA3aTe s MMPpCIIOMJICHU .

Z.HOSICHI/ITe, IIPpH KaKUX YCJIOBUAX MOXKHO Ha6J'IIOI[aTB CHHOIHHOP'I, JIMHEMYATHIN U IOJI0CATRIN CIICKTPBHbI.

3.ITosicHUTE MPOUCXOKICHHUE CEPH B CIIEKTPE M3ITYUCHHsSI aTOMa BOJIOPOJIA.

4.TlosicHHTE, B YeM CXOJCTBO M B Y€M Pa3]IMUUE CIIEKTPOB TOTJIOMICHHS U U3JIy4YCHUS B aTOME
BOJIOpPOJIA.

5.I1onstHe 0 CIICKTPAJIbHOM aHaJIN3C.

6.ChopmynupyiiTe moctyaaTsl bopa.

7.YCTpOHCTBO CIEKTPOCKOMA.

Kpurepun ouneHuBaHMs NPH TeKylIeM KOHTpoJe (3allUTa OTYETOB MO JadopaTOPHBIM
paboram)

OreHnBaHNE OTYETOB IO Ja0OPATOPHBIM paboTaM OCYIIECTBIISETCS 10 HOMHUHAJIBHOH IIKaje —
3auTeHo/He3auTeHo. OOmas OleHKa Ka)XJ0ro OTBETa OCYILIECTBIISIETCS B OTHOLIEHUM MOJIHOTHI
OOBSICHEHUSI TEOpUH, METoJa U crmoco0a BBIMOMHEHUS TabopaTopHOil paboTel K 00ImEeMy
COJIEp’KaHHUIO BOIpOca (BbIPa)KaeTCs B MPOIEHTAX).

3a OTBET CTaBUTCA OICHKA «3aUuTEHOY» Mpu o01Ieit oreHke 75%.

KonmdecTBo MOMBITOK U BpeMs Ha 3alIUTy JTa0OpaTOPHBIX PadOT — HEOTpaHHYEHHO.

3amura 1ab0opaTopHBIX pabOT OCYLIECTBISETCS MyTEM MUCbMEHHOTO MM YCTHOT'O OTBETa Ha
KOHTPOJIBHBIE BOIPOCHI, KOTOPBIE TaHBI K KX 101 padorTe.

Kpurepun onenuBanus:

— MPaBWJILHOCTH X0/1a BBIITOJTHEHHS PaOOTHI,

— KOPPEKTHOCTh MOJTYYEHHBIX PE3yJIbTaTOB,;

— TOJIHOTA U TPaBMIILHOCTH OTBETA;

— CTENEeHb OCO3HAHHOCTH, TOHUMAaHHSI U3y4YE€HHOTO;
—0(hOopMIICHHE OTYETA.
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IMoka3aTesu ¥ MIKAJIa OLEHNBAHUSA TEKYILEM KOHTPOJIe (3ALUTA 0TYETOB 10 J1a00PATOPHBIM
padoram):

Ikaga oneHUBaHUA IToka3zaTenn

- 00ydaromuiics BBITIOTHUI pabOTy B MOJTHOM 00BEME C COOTIOCHUEM
HE0O0XO0IMMOM MOCIIeIOBATEIFHOCTH JCHCTBUI U B COOTBETCTBUU C
PYKOBOJCTBAaMHU I10 DKCILTyaTalluy, YCTAHOBJICHHBIMU NIPaBUIIAMU U
npoIlelypamMu, 00ECIICYMBAOIIUME TEXHUKY 0€3011aCHOCTH;

- 00OHapy>XKMBaeT MOHMMaHUE MaTepuaa, MOKET OOOCHOBATh CBOH CYKJICHUS,
NPUMEHHUTD 3HAHUS Ha TIPAKTUKE, CAMOCTOSITEIIBHO OOBSCHSET
HaOJI01aeMble SIBJICHUS U IPUHLIUT IEHCTBHU IPUOOPOB U 000PYAOBAHMUS;

- W3JaraeT MaTepHall MOCJIe0BaTEIbHO U MPABUIIBHO C TOYKH 3pEHUS HOPM
JUTEPATYPHOTO S3BIKA;

- B OTYETE MPABUIILHO U aKKYypPATHO BBITIOJIHSIET BCE 3aIMCH, TAOJUIIH,
PUCYHKH, YEPTEXHU, Tpa(UKH, BEIYUCICHHUS;

- TpaBWIBHO BBITIOJHSET aHAJN3 OMIHOOK

3auTeHo

- 00y4arouuiics BBITOJHWI PadOTy HE TIOJTHOCTHI0, HEKOPPEKTHO WIIH 00BEM
He 3auTeno BBITIOJTHEHHON YacTy PabOTHI HE MO3BOJISIET C/IENIaTh IPABUILHBIX BBIBOJIOB;
- 0ecropsI09HO U HEYBEPEHHO M3JIaraeT MaTepHrail

®OHJI OHEHOYHbBIX CPEACTB AJIAA IPOBEJAEHUSA IPOMEXYTOYHOI'O
KOHTPOJIA

Buja npoMexyTOYHOM aTTeCTAlMU: 3a4eT ¢ OEHKOH
Vcmosuem A0IMyCKa K HpOMe)I(YTO‘IHOfI aTTeCTallui ABJIICTCA BBIIIOJIHEHHE W 3aliuTa
(mosryueHre OTMETKH «3a4TE€HO») M0 BCEM JaOOpaTOpPHBIM paboTaM M CaMOCTOSTENIBHO PEIIEHHBIX
3a/1a4, MPOXOXKIEHHE BCEX TECTOB TEKYIIEeH aTTECTAllUU C pe3yIbTaToM He MeHee 75% 1o KakaoMy.
3ayeT MPOBOJMUTCS BO BTOPOM CeMeCTpe Ha O4HOM (hopMe 0OydeHUs U B TPEThEM CEMECTpe
3a09HOM (OpMBI 0OYUIEHUSI.
Bomnpocsl, BHBIHOCUMBIE HA 3a4€T:

KOHTpOJIBHBIE BOIIPOCHI

1.Metoapl (HhU3UIECKOTO UCCIICTOBAHUS.

2.Bunpl MexaHn4ecKkoro IBHKEHUS.

3.PaBHOMepHOC JABMKCHUC. CpCI[HH}I 1 MTHOBEHHAs JIMHEITHbIE CKOpPOCTH.

4.PaBHOyCKOpeHHOE JBIKeHNnE. Cpe/lHee 1 MTHOBEHHOE YCKOPEHHUE

5.BpaH_[aTCHLHOC JABMIKCHUC. HOpMaJIBHOC, TAHICHIIMAJIbHOC M ITIOJTHOC YCKOPCHHUC.

6.BpamaTenLHoe JBHOXXCHUC. Vr1oBBIe BETUYHUHEL. CpeI[HHH W MI'HOBCHHAs YIJIOBBIC CKOPOCTH.

7.Cuna xak u3ndeckasi BenmnarHa. 3aKoHbl HpoTOHA.

8.3akoH BCCMHUPHOI'O TAT'OTCHUS.

9.Cwuna ynpyroctu. 3aks ['yka juist tehopManuy pacTsHKEHUS-COKATHS.

10. Cunibl TpeHus.

11. HeunepuuanpHble cucTeMbl otcueta. Il 3axkoH HeloTOHA 1151 HEMHEPIIMAIBHBIX CHCTEM OTCYETA.

12. Cuiipl HHEPUMHU TIPU YCKOPEHHOM TOCTYNATEIbHOM JIBHYKCHHH CHCTEMBI OTCYETA.

13. Cuibl MHEpIIUH, ACHCTBYIONTUE HA TEJIO, MOKOSIIEeCs] BO BpAIAIOIIEHCs CHCTEME OTCUETa.

14. Cunbl uHEpIIMH, ACHCTBYIONINE HA TEJIO, ABMKYIIEECs BO BpAIAIONIEHCs CUCTEME OTCUETA.

15. OcHOBHO# 3aKOH JUHAMMKH JIJII HEMHEPITMATBbHBIX CHCTEM OTCUETA.

16. Umnynbc. Pabota. MontHOCTb.
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17. Dneprust kak ¢Qusnueckas BenuuumHa. Buasl mexaHuueckoi »Hepruu. [lomHas MexaHudeckas
SHeprus. 3aKOH COXPaHEHHMS TOJIHOM MEXaHUYECKOM YSHEPTHH.

18. MeTtaboim3M Kak MpOsBICHUE 3aKOHA COXPAHEHHSI SHEPTHH.

19. JlaBnenne. ATMochepHoe paBienue. [ mapocraTnyeckoe aapneHue. 3akoH [lackans.

20. Cuna Apxumena. 3akoH Apxumena.

21. UneanpHast JKUAKOCTh. Heckumaemass xuakocTb. JluHMM u TpyOKM TOKa. YpaBHEHHE
HEpa3pbIBHOCTH.

22. Ypasuenue bepaymm. 3akon bepnysum.

23. Bsaskocts xunkoctu. Bunsl teuenus xuaxoctu. Yuciio Pelinosnbpaca.

24. 3axon 'arena-Ilyaseiisis 1 ero NpUMEHEHHUE K aHAJIM3Y IIOTOKOB BOJIBI B TIOYBE.

25. YapTpaueHTpudyrupoBaHue.

26. Mexannueckue kxonebanus. [uddepeHnnanbHoe ypaBHEHHE MajbIX KOJEOaHHW W €ro 3aluch B
BH/IE YPaBHEHUS] TAPMOHUYECKOI0 OCLHMILIATOPA.

27. YpaBHEHHE TapMOHUYECKHUX KoJieOaHmii. XapaKTepUCTHKH FaApMOHUYCCKHIX KOJIeOaHUIi.

28. Ilepuos u yacToTa KoneOaHUH MAaTEMAaTUYECKOTO MAsITHUKA M IPYKUHHOTO OCIHIUISITOPA.

29. 3aryxaromue kojeOanus. JubdepeHnnanbHoe ypaBHEHHE 3aTyXalolUX KOJICOaHWH U  ero
pemienue. JlorapudmMudeckuii 1ekpeMeHT 3aTyxanusi. JIoOpOTHOCTh MEXaHHMUECKON CHCTEMBI.

30. BeinyxieHHbIe KOJIeOaHWs. YPpaBHEHHE BBIHYKICHHBIX KojeOanuii. Pesonanc. Pe3onancHas
gacToTa. ABTOKOJICOAHUSI.

31. BonHa nin BOIHOBOM IIponecc. HpOI[OHLHBIe W IIOIICPCYHBIC BOJIHBI. XapaKTepI/ICTI/IKI/I BOJIHBI.

32. BostHOBOI# GponHT. BosmHoBas moBepxHocTh. Cheprudeckue U IUIOCKHUE BOTHBI. Y paBHEHHE OeTyIIeH
BOJIHBL. YpaBHeHHE OeryIieil muockoii BoiHbl. BomHoBoe uncno. Pa3zoBasi CKOPOCTb.

33. IlpuHiun cynepro3unuy BoiaH. BomHOBOM maker. ['pymmoBas ckopocTh. CBs3b MEXKAY TPYIIIIOBOM
1 $Ha30BOIl CKOPOCTSAMHU.

34. Bubpanuu. Biusaue BuOpaninii Ha )KUBbIE OpraHU3Mbl. 3eMJICTPSICCHUS.

35. Dkonoruueckas moaenb Boasreppa—JloTka.

36. Akyctuka. 3Byk. MHOpa3Byk. YiabTpa3Byk. IHTEHCUBHOCTH (CHJIa) 3BYKa.

37. UyBCTBUTEIBHOCTD YEJIOBEYECKOTO yXa. [ pOMKOCTB 3BYKA.

38. BricoTa, TeMOp, peBepOepanius 3Byka. CKOpOCTh pacpOCTpaHEHHs 3BYKOBBIX BOJIH B Ta3ax.

39. Db dext Jomnepa. Paauonokarwsl.

40. U neanpHblii Ta3 Kak (u3nyeckas Mojenb. TepMoauHamMuueckue mapaMmerpsl ra3a. OO0OIIeHHbII
ra3oBbIF 3aKOH.

41. YpaBHEHHE COCTOSIHUS MJ1€aIbHOIO Ia3a.

42. N3onporiecchl. ["a30BbIe 3aKOHBI.

43. TTapimanbHoe naBieHue. 3akoH JlanbToHa.

44. PeanbHble ra3pl. YpaBHeHue Ban-nep-Baanbca.

45. Ocmoc. OcMOTHYECKOE TaBIIEHUE.

46. BuyTtpennss sHeprusi tena. BHyTpeHHss sHeprus rasa. PaGora B TepmoauHamuke. KommuecTBo
TEII0Thl. DHTponus. IIepBrlil 3aKOH TEPMOIMHAMUKHU.

47. Bropoil u TpeTHii 3aKOHbBI TEPMOJIMHAMHUKH.

48. Termoswie Mamuubl U MX KITJI. Teopema Kapno. KI1JI mukna Kapho.

49. DnexTpocTaThKa. 3apsi1. DIEMEHTAPHBIN 3aps/. 3aKOH COXPaHEHUs ICKTPUICCKOTO 3aps/aa. 3aKoH
Kyiona.

50. DnexTpuueckoe nosie. HampsokeHHOCTH AIeKTpruecKoro 1moisi. CHiIoBble TUHAM HAPSKEHHOCTH.

51. Ilorenuman snektprudeckoro nosis. [loTeHnMan 31eKTpuUecKoro moJis ToueqHoro 3apsaa. [Ipuniun
CYNEepHo3uIMK. B3anMOCBsA3b MEXKIy HaANpPsYKEHHOCTBIO M HANPSIKEHUEM 3JIEKTPUYECKOTO MOJIS.
PaboTa 31eKTpHUUecKOro MoJisi M0 MepeMeNeHHIO 3apsiaa.

52. IlocTostHHBINA AnekTpudeckuid Tok. Cwira Toka. ComportuBieHue. 3akoH Oma it OJHOPOIHOTO
y4acTKa LEIH.

53. PaboTa u MontHOCTh TOKa. 3akoH Jxoymsa-JIenma.

94. IlocnenoBaTenbHOE U APAJJIEIIBHOE COEAMHEHUE CONPOTUBIICHUM.
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95. DneKTpoABIKYIIAs cuia. 3akoHbl OMa J171s1 HEOAHOPOJHOTO Y4acTKa LN U JUIsl 3aMKHYTON LIENH.

56. 3akonsl Kupxroda.

57. DIeKTpUYECKHil TOK B METaJIax.

58. DnekTpuyeCcKuil TOK B rasax.

59. DneKTpUYECKHil TOK B TIa3Me.

60. DnexTpudeckuil TOK B OTYITPOBOTHUKAX.

61. DnexkTpuyecKkuil TOK B KHUAKOCTAX. 3aKOHBI AJieKTpoiu3a. [IpuMenenue anekrponusa

62. DIeKTpUIECKUI TOK B BaKyyMe..

63. Kak IMPOABJIACTCA DJICKTPHUICCKAasA aKTUBHOCTD KHMBBIX OpFaHI/I3MOB?

64. MarHuTHOE T0JIe, €T0 UCTOYHUKHU, XapaKTEPUCTUKU M OCHOBHBIE CBOWCTBa. 3akoH buo-CaBapa-
Jlamnaca. Pacuer moseit 11t TOKOB TPOCTON (hOPMBI.

65. Cwra Jlopenna u cwia Awmepa. J[BrkeHue 3apsjga B MarHUTHOM Imoyie. Pacder mapameTpos
CHUPAIbHOU TPACKTOPHH.

66. MarsuTtHoe nosie 3eMIIM.

67. IloTrox BekTOpa MarHUTHOM MHIYKIMU. SIBJI€HHE 3JIEKTPOMArHUTHOM MHIYKIMH. 3akoH Dapajes.
SIBnenue caMOMHAYKUMHU. HIYKTUBHOCTh. 3aKOH CAMOMHIYKIMHU. DHEPrusi MAarHUTHOTO IOJISL.

68. YpaBHenust MakcBesia 1 MaTepUaJIbHbIE YPaBHEHHUs. DJIEKTPOMArHuTHOE TOJIE.

69. KonebarenbHbIi KOHTYP.

70. IuddepenunanbHoe ypaBHEHUE 3JIEKTPOMArHUTHOM BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
DHeprus IeKTPOMarHUTHBIX BOJIH.

71. Kak nposiBisieTcsi MarHuTHasi akTUBHOCTb KUBOTO OpraHuizma’?

72. 3aKOHBI T€OMETPUYECKON ONTHKH. AOCONIOTHBIM M OTHOCHTENbHBIM IOKa3aTeNd MPEIOMIIECHUS
BeuecTBa. Mx gusndeckuil cmpici. SIBieHUE MOJHOTO BHYTPEHHEr0 oTpaxkeHus cBeta. [IpenenbHbiit
YT OJI IIOJIHOTO BHYTPEHHETO OTPaKEHUSI.

73. Xon sryueit B muH3aX. PopMysia TOHKOW JIMH3EIL.

74. ®oromerpus. DHepreTnyeckue (OTOMETPHUYESCKHE BETHUNHBI.

75. ®otoMetpusi. CBeTOBbIE (OTOMETPUUYECKUE BEIUYHHBI.

76. UnTepdepentmst BonH. KorepeHTHBIE BOIHBI. Y CIIOBHSI MUHUMYMOB U MaKCUMYMOB.

77. lndpaxnus ceeta. udpakmus Openens. Judbpakuus Ppaynrodepa.

78. ludpaxius Ha mend. Y CJIOBUS MUHUMYMOB U MaKCUMYMOB. JIudpakimoHHas penieTKa.

79. Tlonsipuzanust ceera u ee tumbl. [lomsipuszaropel. 3akoH Mamroca. [lonsipuszanmsi cBeta mpu
OTPAXKEHUU OT MOBEPXHOCTHU AUAIEKTpUKa. 3akoH bprocrepa.

80. TemtoBoe H3JIYUYCHHC U €I'0 XapaKTCPHUCTUKH. 3aKOHEBI TCILIOBOTO H3JIyUYCHHA.

81. PeHTreHOBCKOE M3IIyUYCHHE.

82. Buemnnii ¢porodddexr u ero 3akonsl. Popmyrna DiiHmTeitHa 1151 porodrddexra. Pabora BrIxoxa.
Kpachnast rpanuna ¢hotodddexra. POTOHBI M MX CBOWCTBA.

83. OcHoBbI pusnonornyeckoi onTHKH. CoNHEYHOE H3JICUeHHE.

84. OcHOBEI (I)HSHOHOPHHCCKOﬁ ONTHUKU. BIMsHNE ONTHYECKOTO H3JIYUYCHUSA BUAUMOI'O JUAlla30Ha Ha
KHMBBIC OPraHHU3MBbI.

85. OcHOBEI (I)PI3PIOJ'IOI’H‘-ICCKOI>1 ONTUKU. BIusHHE ONTHYECKOTO H3JIYyUYCHUSA yJ'ILTpa(I)I/IOJICTOBOF (O)
Auaria3oHa Ha KMBbBIC OpTraHHU3MBbI.

86. doTopernentys y )KUBBIX OPTaHU3MOB.

87. Monenu aroma Tomcona u Pezepdopna. OnbiT Pesepdopaa. [IpotuBopedns miaHeTapHONW MOCITH.
KBanrtoBsie noctysarsl bopa.

88. KopryckynsspHO-BOJIHOBOM Iyallu3M CBETa U BEIIECTBA.

89. CriekTpaJIbHBIN aHAIIH3.

90. Ctpoenue snep. Hykmonsl. SlnepHbie cumbl 1 ux cBoicTBa. JleekT Macchl. DHEPTUS CBS3H SAIEDP.
Y ienbHasi SHEPTHS CBSI3HU.

91. EcrecTBeHHas paJAMOAaKTUBHOCTh. 3aKOH paJMOaKTUBHOTO pacmnaaa. llepwox momypacmaza.
Cpennee BpeMs JKH3HH.
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92. BiusiHre MOHU3UPYIOUIETO M3IYYCHHS HA )KUBBIC OPTAHU3MBI.

93. PannoakTUBHBIE 3arpsi3HEHUS] OKPYKAIOIICH CpPeibl.

ITokasaTenu u mkana OLCHNWBAHMA:

Ikana oneHuBaHuA

IToka3zaTenu

Omauyno

CTaBUTC IIPU MTOJIHOM OTBETE Ha JIBa BOIPOCA U BEPHOM PELIEHUU 3a/1a4u
[IPU 3TOM:

- oOy4arouuiicsl IOJHO U3JIaraeT MaTepual, JaeT MpaBUIbHOE
OIIPEACIICHUE OCHOBHBIX IOHATHUM;

- oOHapy»XuBaeT IOHUMaHUE MaTepHralia, MOXET 000CHOBATh CBOU
CY>KICHUsI, IPUMEHHUTh 3HAHUS HA TIPAKTHKE, IPUBECTH HEOOXOAMMBIE
IIPUMEPHI HE TOJBKO U3 yUeOHHKA, HO U CAMOCTOATEIBHO
COCTaBJIEHHBIE, B TOM 4HcIe U3 Oyayuiei npodeccnoHaabHON
NeSITeNIbHOCTH;

— U3Jaraer MaTepual M0CJIe0BATEIbHO U IPABUIBHO C TOUKH 3PEHUs
HOPM JIMTEPATYPHOIO s3bIKA

Xopowio

BBICTABJISICTCS [IPU HEMOJIHOM OTBETE Ha JIBa BOMPOCA U BEPHOM pPEILICHUU
3a/1a41 TIPH 3TOM:
- 00ydaromuiicst 1aeT OTBET, YIOBICTBOPSIONIMIA TEM Ke TPeOOBaHUSM,
YTO M JUISl OTMETKH «5», HO JommyckaeT 1-2 omuoOku u 1-2 Hegouera B
MOCJICJIOBATEIILHOCTH U SI3IKOBOM O(OPMIICHHH U3JIaraeMOTo

Yooesnemeopumenwvro

noJiyyaeT oO0yuarouiuiicst mpu: 1) HEMOJIHOM OTBETE Ha JBa BOIIPOCa U
HEIMOJHOM PEIICHUH 3a]]a41; 2) HETIOJIHOM HJTM HEBEPHOM OTBETE HA OJWH U3
BOIIPOCOB M HEIIOJIHOM PEIICHUHU 33]1a4M; 3) HEBEpHBIX OTBETAX Ha JBa
BOIIPOCA M BEPHOM PEIICHUN 3a]a4i; 4) BEpHBIX OTBETaX Ha J[Ba BOMPOCA U
HEBEPHOM PEILIEHUH 3a7a4d IIPHU ITOM:
- oOyJaromuiicss oOHApyKUBACT 3HAHWE U TIOHUMAaHUE OCHOBHBIX
MOJIOKEHUN JAHHOW TE€MBI, HO:

- W3Jaraer MaTepual HEIMOJHO U JIOMYCKAaeT HETOYHOCTH B OIPEICTICHUH
HNOHATUN WK (POPMYITHPOBKE MIPABUIL;

- HE€ yMeeT JA0CTAaTOYHO IIyOOKO U JI0Ka3aTeJIbHO 000CHOBATH CBOU
CY>KJICHHS U IPUBECTH CBOU TIPUMEPHL;

- UW3Jaraer MaTepual HEMOCIe0BATeIbHO U JOMYCKAET ONIHOKH B
A3BIKOBOM O(DOPMIICHUU M3J1araeMoro

Heyooenemeopumenvho

BBICTABJISICTCA IIPU HCBECPHBIX OTBETAX HA JIBAa BOIIPOCA 1 HCBCPHOM

pEeLIeHNN 3aa4M [PU 3TOM:

- oOyJaromuiicss oOHApyKUBAET HE3HAHHUE OOJBINICH YacTH
COOTBETCTBYIOIIIETO BOMPOCA, TOMYCKAET OMINOKU B (hOPMYIUPOBKE
OIIPEJIETICHUI U TIPABUII,

- HUCKa)kalollhe UX CMBICI, OECTIOPSI0YHO U HEYBEPEHHO U3JIaraet

Marepua

B mnpoueHTHOM COOTHOLIEHUH OLEHKH (10 YeTHIPEXOATbHOM CHCTEME) BBICTABIAIOTCS B
CJIEIYIOUINX Uana30Hax:

«HEYJOBJIETBOPUTEIILHO» - MeHee 75%
«yJOBIIETBOPUTEITHHO» - 76%-85%
«xoporto» - 86%-92%
«oTiyHO» - 93%-100%

OIIGHKI/I, KOTOpI)IC BBICTAaBJIAKOTCA Ha 3a4€TC, KOpMe 3H21HPII>1, YMGHI/II\/JI 1 HABBIKOB
00y4JaromUXCsl YYUTHIBAIOT CTEMEHb CQOPMHUPOBAHHOCTH Y TIOCIAEAHUX OOLIEKYIbTYPHON
kommeTeHmu OK-7 — ciocoOHOCTh K CaMOOPTaHU3AIMHA U CaMOOOPA30BAHMIO U JOMOJHATEITHBHON
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obmmenpogeccuonansHoi kommnereHuuu OITK/I-1 — criocoOHOCTh MPUMEHATh €CTECTBEHHOHAYYHBIE
U OOILLEMHKEHEPHBIE 3HAHMS], aHATUTUYECKHE METO/Ibl B MPO(ECCHOHATBHOM AeSATETbHOCTH.

28



