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Tema: «ITPOU3BOJAHAA U TUO®PEPEHIIUAJI ®YHKIIUN»

OyHKIIMOHAIBHAS 3aBUCHMOCTb.
O6unactb onpeneneHust QyHKIIMH.
OO6uacTb 3Ha4eHUI PYHKITUH.
DOnemeHTapHbIe PYHKIIUH.
[Ipenen pyukImH.

OCHOBHBIE TEOPEMBI O MpEAEIax.
HemnpepbiBHOCTH hyHKITHH.

NOoO U WNE R

N

. llesieBbIE 3a1a4n:

. Borpocsl /11 NPOBEPKH UCXOXHOTO (02a30BOI0) YPOBHS 3HAHUIA:

CTVIEHT J0JKeH 3HATD:

e 3anauu, IIPUBOJISIINE K
IPOU3BOJHON (QYHKLIUHU

e [loHsiTHE MPOU3BOAHON (DYHKIIMH

e [lpaBuna nuddepeHuupoBaHus

o [ecomerpuueckuii u (PUIMUYECKUN CMBICIBI

MIPOU3BOJHOU

L HpOI/IBBOIIHLIG OCHOBHBIX QJICMCHTAPHBIX

byHKIUH

o DopMyy NPOU3BOAHON CIIOKHON (HYHKIIUU
o @Du3MYECKUH CMBICI TPOU3BOJHONM BTOPOTO

nopsijika
o [lonstue nuddepennmana GpyHKIANA

e CBsa3b Mexay auddepeHunanoM (QyHKIUU U

npupaiieHueM (QpyHKIuu

e [‘€OMETPUYECKUI W AHAJTUTUYECKUN CMBICIIbI

nuddepenmana

IIOHATHIO

CTVIEHT 10JKeH YMeTh:

e Bruucaats npousBogHbie U quddepeHnans

byHKIUH

o I[lpumensars auddepennuan GyHKIUHA

HpI/I6J'H/DKeHHI>IX BBIYHMCIICHHUAX

Jlutepatypa

1.Mopo3os HO.B. OcHOBBI
BBICIIICT MAaTEeMaTUKH |
CTATUCTHUKH. M.,
«Megunuua», 2010, §§
2.1-2.7,2.10-2.16.

2.11aBmymkoB M.B. m np.

OcHOBBI BBICIIICH
MaTeMaTHUKH 5
MaTeMaTHYECKOU
CTaTUCTHUKH. M

«I'D0TAP-Menuay», 2008,
§§2.1,2.2.

3. bormuera H.M., bomues
N.®. PykoBoacTtBO K
7a00paTOPHBIM  3aHSITHSIM
o aucHumjnHe «Pu3uka,
MaTeMaTUKa, .l
BnanukaBkas, ®dI'BOY
BO COI'MA, 2020, C.
6—14.

3. 3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI 0 N3y4aeMoil Teme:

1./latiTe onpeneneHre MpON3BOIHON (PYHKITUH.

2.B uem cocTOuT PU3NUECKHUIA CMBICT TMPOU3BOIHON?

3.B 4eM COCTOUT reoMeTpUYEcKUil CMBICH TMpou3BoAHON? [IponsmrocTpupyiire.
4 3anumute GopMyTy NPOU3BOJHON CIOKHON (DYHKIIMH.
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5. Uto Ha3bIBaeTcs auddepenimanom GyHKIUN?

6.B yem cocTouT aHanMTHYECKUI cMbICHT TuddepeHunana?

7.B uem cocTout reomeTtpuueckuii cMmbica nuddepenimana? [Ipommmoctpupyiire.

8. Jlonuirre HEAOCTAIOIINE CBEICHUS B HIXKECIIEIYIOIIEM TEKCTE:
eBropas dopMa ............oeeiinnnn. 00J1aJ1a€T CBOMCTBOM ........eevverveennnnns
OTHOCHTEJIHFHO apTyMEHTA, T. €. He 3aBHCHUT OT TOTO, SBJSETCS JIN apTyMEHT X
........................... WJTH TIPOMEXKYTOYHBIM.

9. Haiimure mpon3BOaHBIC (DYHKITHIA:

3
1) y="+—+-;
)y ¥ x 3
2) y=5"+2¢;
3) y:z+£’

4) y=3In(x+1).

Tecmul 013 camoKkoHmponn

1.Kakoe u3 HUKe NepevyHCICHHbIX NMpeNI0KeHuil onpeaessieT NPOU3BOJIHYIO
(pyHKIMH (Koraa npupameHue apryMeHTa CTpeMUTCH K HYJI10)?:

d) OTHOILIEHUE MPUPALIEHUS (PYHKIIMU K TPUPALIEHUIO apIyMEHTa;

b) mpenen oTHomEeHUS GYHKIMH K IPUPAILIEHUIO apTYMEHTA,;

C) OTHOLICHHE (PYHKIUU K IPEEIy apryMEHTa;

d) otHomieHue npenena GyHKIMA K apTyMEHTY;

e) mpeien OTHOUICHUS MpHUpaIleHusT GYHKIUH K IPUPALICHUIO apTyMEHTA.

2. IlepBasi npou3BoaHAs (PYHKIIMHM MOKA3LIBAET:
a) CKOPOCTh U3MEHEHUSI (PYHKITUY;

b) HanpaBneHue QyHKIIH;

C) npupaileHre GyHKINH;

d) mpuparnienue aprymerTa QyHKIIHH.

3.¥Yr110B0ii K03 PUIMEHT KacaTeJbHOIi, TPOBeeHHOI K rpaduKky QyHKIIUM B
HEKOTOPOil TOYKE, PABEH:

a) OTHOUICHHIO 3HAaUeHUs (PYHKLNU K 3HAUYEHUIO apTyMEHTa B 3TON TOUKE;

b) 3HaueHMIO MPON3BOAHON (PYHKIIUK B 3TON TOUKE;

C) 3HaveHwuto Auddepenimana GyHKIUNA B 3TON TOUKE;

d) 3HaYCHUIO PYHKIMH B 3TOU TOUKE;

€) 3HAYCHHIO TAHTeHCA MPOU3BOHOMN (PYHKITUU B ITOM TOUKE.

4.Ha pucynke uzoopa:ken rpadpux ¢pyukuuu y = f(x). Torna npousBognas

7Y 510 ;



a) TK/MK;
b) NK/MK;
c) NK;
d) MK/TK;
e) MN/MK;
f) MN.

5.Ha pucynke n3o0pasen rpadpuk Gpynkuun * ~ s Haiigure 3Ha4yeHune
/(1,5).
R Y S

0,5 1.5

6.Ykaxkute PyHKUMHU, AJI51 KOTOPBIX CYIIECTBYET KOHEYHAasl MPOU3BOIHAS B
KaKI0W TOYKE YHCJI0OBOM OCH:

a)y = Inx;
b) y = |sinx|;
c)y =x;
dy=3";

e) y=¥x

7. Anddepenuna pyHKUUM — 3TO:

a)IOJTHOE MpUpalieHne PYHKIUU PU 3aJaHHOM WU3MEHEHUHU apTryMEHTa;
b)rinaBuas jguHelHas YacTh MpUpalieHus GyHKIUH TP 33 JaHHOM H3MCHEHUHU
apryMeHTa;

C)u3MeHeHne (QYHKIMY MPU 3aJaHHOM U3MEHEHUH apTyMEHTA.
8.IIpou3BOAHOI BTOPOIO MOPSAKA HA3BIBACTCS:

a) KBaJIpat MPOU3BOIHON MEPBOTO MOPSJIKA;

b) npou3BoaHas OT MPOM3BOIHOM MEPBOTO MOPSIIKA,;

C) nepBooOpa3zHasi MPOU3BOIHON MEPBOTO MOPSIKA.
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9.¥Yka:xkute BCE BepHble yTBep:kaeHusi: ecjn pyakuus gudpdgepennupyema B
HEKOTOPOH TOYKeE, TO B 3TOM TOUYKE:

a) GyHKIIMS HE OTpe/IeICHa;

b) MO’KHO MPOBECTH KacaTeNbHYIO K rpaduKy (yHKIINH;

C) HEJb3sl MPOBECTH KacaTellbHYIO K rpaduky QpyHKIUY;

d) dbyHKIMS HEMpephIBHA,;

€) QyHKIUS UMEET IKCTPEMYM.

10. Auddpepenuna GyHKINU paBeH:

a) OTHOUICHHIO MpUpPAIEHUS GYHKIIMH K MPUPAIIEHUIO apTyMEHTa;

b) npownsBeneHuIO NMprpamieHus: yHKIUU Ha TPUPALICHAE apTyMEHTa;
C) MPOM3BEICHUIO POU3BOIHOM Ha MpUpPAIICHUE APTYMEHTA;

d) npupainenuio GyHKINM;

€) MpHUPALICHUIO apTYMEHTA.

11. IuddepeHunan nocTOIHHONH paBeH:

a) 9TOU IMOCTOSIHHOM;

b) npou3sBeacHUIO JaHHOM MMOCTOSHHOMN Ha BEIUYHHY AX;
C) O€CKOHEYHO OOJIBIIION BEINYUHE;

d) mysro;

€) HEBO3MOKHO OIPEACIIHTh.

12.Ha pucynke uzobpaxen rpagux pyukuuu > = J&) | Kakoii 0TpPE30K Ha
ITOM PUCYHKe cooTBeTcTBYeT quddepenuuany dy?:

a) TK;
b) NK;
c) NT;
d) MK;
e) MN;
f) npyroii oTBer.



Tema: «<HEOIIPEJIEJTEHHBIM MHTEI'PAJL
OCHOBHBIE METO/IbI UHTEI'PUPOBAHMUS»

1. Bonipochl AJisi TPOBEPKM UCXOAHOTO (0230BOI0) YPOBHSI 3HAHMIA:
1.IlpousBoHas GyHKIIMH.

2. Inddepennman GyHKINUH.

2.1leseBble 3aga4m:

CTVYeHT J10JI2KeH 3HATh: JluTeparypa
o Ilousarue nepBooOpasHoi | 1.Moposos [O.B. OcHOBBEI  BBICIIEH
(byHKHHH MaTeMaTUuKHU " CTaTUCTHUKU. M.,
e [lousrue HeonpeneneHHoro | «Menumunay, 2010, §§ 5.1-5.5.
WHTErpaia
e TaOmumy ocHoBHbIX | 2.laBmymkoB WM.B. u gap. OcHOBBI
HWHTETPAJIOB BBICIIICHI MaTEMaTHKH M MaTeMaTHUECKOM
e OCHOBHBIE metonel | cratucTuku. M., «I'DOTAP-Mennay,
MHTEIPUPOBAHUS 2008, §§ 4.1.1-4.1.4.
CTVIEHT J0:KE€H YMETh: 3.bommesa H.U., borimes U.OD.
PykoBoaCTBO K 71a00paTOPHBIM
e BpUUCIATE HEONPEACIICHHBIE | 3aHATHAM [0 JUCLUAIUIMHE «®duzuka,
UHTETPpAIBl € IPUMEHEHUEM | MaTeMaTHKay, 4.l BianukaBkas,
OCHOBHBIX MetonoB | ®I'BOY BO COI'MA, 2020, C. 15—-20.
WHTETPUPOBAHUS

3.3apaHus A5 CAMOCTOATEIbLHOM padoThl MO M3y4yaeMou TemMe:

1. Yrto HazwpiBaeTcs nepBooOpasHoit pyukiuu? [IpuBenure mpumepsl.

2.JlaliTe  ompeneNieHHWe  HEONMpEASICHHOro  uHTerpaja. YTo  Has3bIBalOT
NOJBIHTErPATbHON (PYHKIMEN? TOABIHTErPaIbHBIM BhIPAXKEHUEM ?

3.IlpuBennuTe OCHOBHBIC CBOMCTBA HEOMPEICICHHOTO HHTETpAA.

4 JlonumuTe HEAOCTAOUINE CBEICHUS B HIDKECIICAYIOIIEM TEKCTE:

e Eciu 1151 HEKOTOpOM (PYHKITMU CYIIECTBYET XOTsl Obl OJIHA TepBOOOpa3Hasd,

TO MO>XHO YTBEPKIATh, YTO JJII HEE CYLIECTBYET....c.eenneenn.... MHOKECTBO
epBOOOPa3HBIX, pa3INYarOIINXCS MEKITY co0oif
17 D BEJINYUHBI

e MHuTerpupoBaHue MpeJCTaBiIseT CcOOOM MaTEeMaTUYECKYIO0 OIepaluio,
OOPATHYIO. ... vvteiteeeeeiieeaieeeanneanns

e HHurerpanpHoe UCYUCIICHHE pemraer 3aauy
SERCY 91 (S:175; NSRRI 0 (0 < WIH
nuddepeHmany.

S.Haigure uHTErpaibl METOAOM Pa3I0KEHUSA:
8



1) jl;zzxdx
2) J~5+x\/;dx

X3

6.Haiinure nHTErpasbl METOJOM 3aMEHbI IEPEMEHHOM:
1) J. VX +10dx

J- COS X
(L+sinx)*

Tecmut 013 camokoHmponn

1. MepBoodpa3noii pynkuuu Yy = f(X) Ha3piBaercs:
a) QyHKIUsA, TPOM3BOIHAS KOTOPOH paBHA 3aJaHHOW (QYHKIMU (PYHKIHU y =
f(x));

b) dynknus, pasaas cymme y = f(x) + C, rne C — npou3BoJIbHAS KOHCTAHTA.

2. Kaxnas pynknus y = f(X) umeer:

a) oaHy IEPBOOOPaA3HYIO (YHKIUIO;

b) HeckosbKO MepBOOOPa3HBIX PYHKITHIA,
C) MHOXECTBO MEPBOOOPA3HBIX (YHKIIHA.

3. HeomnpeneseHHbIM HHTErpasiom pynkmun y = f(X) HaspiBaercs:
a) mepBooOpa3Has GyHkuH y = f(X);
b) coBokymHOCTB Bcex mepBooOpa3HbIx PyHKIMH y = f(X).

4. TlepBooOpa3Hoii YyHKIMH y =X SABJISAETCH PyHKIHSA:
a) y=nx""

b) y=x"Y(n+1);

c) y=x"(n+l).

5. IlepBooOpasnoii ynkuun Yy = a* sipasiercss GyHKIUsA:
a) y=a“Lna;
b) y=a/Lna;
c) y=a/Lnx.

6. IlepBoodpa3Hoii pynkuun y = 1/X siBiasieTcst PyHKIUS:
a)y = 1/x%;

b)y = Ln X;

c)y = x-Ln x.

7. TlepBooGpasHoii pyHKUUH Y = € sBJaseTcs PyHKIUS:
9



a) y=e“Lnx;
b) y=e¢e/Lne;
c) y=eJLnx.

8. MeToa MHTErpUPOBAHNS 110 YACTSIM MPUMEHUM NPH HHTETPUPOBAHUN:
a) CyMMBI HJIM Pa3HOCTH HECKOJIbKUX (DYHKIIUH;

b) mpowusBeneHus MPOCTHIX (HYHKITHIA;

C) 000N KOMOMHAINY JTFOOBIX (PYHKITHH.

9. Metoa 3aMeHbBI epeMEeHHbIX MPUMEHUM MPH HHTErPUPOBAHUM:
a) CYMMBI WU PA3HOCTH HECKOJIBKUX (DYHKIINH;

b) cnoXHBIX QYHKIIUI;

C) mo00it KOMOMHAIMH JIIOOBIX (YHKITHIA.

10.Cpenun mnepeunciennbix ¢ynkuuii ykaxure BCE, koropsble siBasiloTcs
2

NnepBo00Pa3HBIMU I QPYHKIUH ¢ cos” 2x :
a) tg 2x;

b) ctg 2x ;

c) —tg 2x;

d) tg2x+2;

e) 2-ctg2x;

11. Cpeaun mnepeuuncieHHbiX ¢yHkumii ykaxkure BCE, koropbie siBasiroTCst
nepBoodpa3sHbIMu 1Jisi pyHKIuU Yy = INX:

a) 1/x ;

b) xInx — x;

c) XInx + x ;

d) xlnx+3;

e) 2+xlnx—x;

f) (1/x)+C.
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Tema: «ONIPEJAEJIJEHHBIA UHTETPAJL
®OPMYJIA HbIOTOHA-JIEMBHUIIA.
HEKOTOPBIE ITPUJIOKEHUA OIIPEJAEJEHHOI'O UHTEI'PAJIA»

1.Bonpocs! AJis1 HNpoBepKH UCXOAHOIO (0230BOI0) YPOBHS 3HAHM:
1. IToHsiTHE HEOTIPEAEIEHHOTO UHTErpAJIa.
2. OcHOBHBIE CBOMCTBA HEONPEACICHHOTO UHTErpaa.
3. Tabnmia OCHOBHBIX HHTETPAJIOB.

4. OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS.

2.1leneBble 32124

CTYeHT J10JI:KeH 3HATh:

3agauv, TPUBOISAIIME K
OIPEJEIICHHOI0 HHTErpaJla
®opmyny Hetotona-Jleitbauia
CBoICTBA ONIPEAEIEHHOTO UHTETpaa

ITOHATHUIO

['eomeTpuuecknii CMBICII
OIPEIEIICHHOI0 UHTETpajla
OcCHOBHBIE METO/BI BBIYMCIICHUSA

OIMPCACIICHHBIX HHTCI'PAJIOB

CTyaeHT 10/I7KeH YMeTh:

Breraucasare OIIPCACIICHHBIC HWHTCTPAJIbI

Jluteparypa
1.Mopo3zos  [O.B.  OcHoBHI
BBICIIIEN MaTeMaTUKN T

craTUCTUKHU. M., «MenuuuHa,
2010, §§ 6.1-6.5.

2.ITanymkoB W.B. u ap.
OCHOBBI BBICIICH MaTEMaTHKU
u MaTeMaTHIECKOU
cratuctuku. M., «I'D0TAP-
Menuay, 2008, §§ 5.1-5.4.

3.bormesa H.M., Bouues U.D.

METOJaMU pa3noKeHus, 3aMeHbl | PyKOBOJICTBO K JIaDOpaTOpPHBIM
MEPEMEHHOM,  WHTErpUPOBAHUSA 1O | 3aHATUSAM 1O  JUCHUIUIMHE
4acTIM «Pu3nuka, maremarukan, 4.l.
e Brpruncisare cpenHue 3HaueHus | Bumanmkaskasz, ®OI'bBOY BO

¢ynxumi, wromanu miaockux ¢uryp, | COI'MA, 2020, C. 21-31.
paboTy MepeMEeHHOMN CUIIbI

3.3aianus AJIA CAMOCTOATEILHOM PadoThI 0 U3y4YaeMoil TeMe:

1.Onummre 3aaa4u, TPUBOISIIME K MOHSATHUIO ONPEICIICHHOTO UHTErpaa.

2.3anummute popmyny Herotona-Jlelonuna.

3.1IpuBeanTE OCHOBHBIE CBOMCTBA OMPEICIICHHOTO UHTETpaa.

4B YeM COCTOMT TEOMETPUYECKUW CMBICI ONpPENEIEHHOTO WHTerpasna?

[IpousmrocTpupyure.

5. Jonummre HeIOCTAOMKE CBEICHUS B HUKECIEAYIOIIEM TEKCTE:

B oTiuuue OT pe3ylibTaTa HAXO0XACHUA HCOIIPCACICHHOIO HHTEIpaia

pe3ynbTaT

BBIYHCJICHUS

11
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e [[py 3ameHe NEepEeMEHHOW HHTETPUPOBAHHS B OINPEIEICHHOM HHTETpaje
HE00X0MMO OJIHOBPEMEHHO 3aMEHUTH
WHTETPUPOBAHUS HA COOTBETCTBYIOLIHE.

6. Berunucioure HHTCI'paJibl MCTOAOM PA3JTO0KCHHA:

1) j(xz — 22X+ 3)dx

2) J-x —2\;(_+3\/_

7.BpraucnuTe MHTErPAIIBI METOAOM 3aMEHBI IIEPEMEHHOM:

[EEN
~

ON e,y n [N O
(%2}

Tecmul 013 camoKkoHmpona

1.Ilpuy mepemMeHe MecTaMH TIpPeleIOB HHTErPUPOBAHHMS  BeJIHMYHUHA
onpeae/ieHHOr0 HHTerpaJa:

) HE U3MEHSIETCS;

b) ynBauBaercs;

C) U3MEHSETCS Ha MTPOTUBOIOJIOKHYIO.

2.@opmyia Herotona-JleitOnuna 3to:

a) [ f(x)dx=F(a)-F(b);
b) [ f(x)dx = F(b)-F(a);

C) j‘f(x)dx= F(a)+ F(b).

3.Pe3yabTaT BbIYHMC/IEHHUS ONPe/IeIeHHOT0 HHTerpaJja:
a) MOXeT ObITh TIpOBepeH nudGepeHupoBaHNEM;
b) He MoxeT ObITh poBepeH AuddepeHIPOBAHUEM.
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4.CnipaBeIMBO PABEHCTBO:
b

a) j'udu = iudu —uy| ;

b

b) j.udu = uy| —iudu :

b

C) j.udu = uy| —.Tudu.

5. Ecima f(x) > g(x) To:

b b
a)ff(x)dx < fg(x) dx ;

b b
b) [ feodx > [ g0 dx

b b
c)jf(x)dx = jg(x) dx.
6. Ecau f(x) > 0, To:

b
a)jf(x)dx > 0;
b
b)jf(x)dx > 0;
b
c)jf(x)dx < 0;

b
d)ff(x)dx < 0;

7. Eciu f(x) <0, To:
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b
a)ff(x)dx > 0;
“
b)jf(x)dx > 0;
b
c)ff(x)dx <0;

b
d)ff(x)dx < 0;

8.Pe3y.]IbTaT BBIYUCJICHHUS ONIPEACTICHHOI0 MHTEIrpajaa sABJIACTCH:

a) byHKuueH;
b) urciom.

9.01Lromaas purypst OABC paBHa:
Y

a) 1/3;
b) 1/6;
c) 1/9;
d) 1/12.

10.Cpennee 3na4uenne pynxuun f(x) Ha oTpeske [a,b] onpenensierces: kak:

_ 1 & .
a) f:ﬁlf(x)dx,
_ 1 ° .
b) f:mr’[f(X)dX,

_ 1 &
c) fzaif(x)dx.
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Tema: «(INPOPEPEHIIUAJIBHBIE YPABHEHU S

1. Bonipocsl AJ151 NPOBEPKH UCXOHOTO (0230BOI0) YPOBHSA 3HAHMIA:
1. ITonaTre Npou3BOAHON HYHKIIUH.

2. [lonsiTHE HEOTPEICIEHHOTO HHTETPpaja, ero CBOMCTBA.

3. Tabnuiia OCHOBHBIX HHTETPAJIOB.

4. OCHOBHbBIE METO/Ibl UHTEIPUPOBAHUSI.

5. [lonsATHE ONpeneneHHOro HHTEerpaia, ero CBOKMCTBA.

2. IleneBble 3agaumn:

CTyaeHT J0JIKeH 3HATh: JIutepatypa
e OrmnpeneneHue 0OBIKHOBEHHOT'O 1.Mopo3oB IO.B. OCHOBBI
g epeHInaIbHOr0 YpaBHEHUS BBICILIEH MaTEMAaTHKH
o [loHsarms o00mero ©W YacTHOTO | cTaTUCTUKU. M., «Meagununay,
pelieHui nuddepenuuansuoro | 2010, §§ 7.1, 7.2.
YpPaBHEHHUS 2.1TaBnymkoB U.B. u ap. OcHOBBI
e Omnpenencare nupGHEepeHIINATBHOTO | BBICIIEH MaTeMaTHKH

AITOPUTM €ro peIeHus 6.2.
3.bormmea H.M., bBouues U.D.
CTYIeHT J10JI2KEH YMETh: PykoBoacTtBO K  1a00OpaTOPHBIM
3AHATHIM o JTVCLIATUIHE

e Haxogute o00mme w©  YacTHBIE «DPu3uka, MaTEMaTUKA»,
pelIeHus niddepeHManbHbIX | BiagukaBkas, OI'BOY

ypaBHEHUH 1nepBoro mopsaka ¢ | COI'MA, 2020, C. 32—-37.
PA3ICISIOIMMUCS TTEPEMEHHBIMU

ypaBHEHUS IMEPBOrO IMOPSJKa ¢ | MAaTEMaTHYECKOM CTaTHCTHKH. M.,
pasaensomumucs  nepemennbivy, | «IOOTAP-Menuay», 2008, §§ 6.1,

3. 3agaHus AJ151 CAMOCTOSITEILHOM PadoThI MO U3yYaeMoii TeMe:
1. Natite onpeneneHrue oOBIKHOBEHHOTO JU(PhepeHIINAIBHOTO YpaBHEHUS.
2. Uto Takoe of1ee u yacTHOE pemeHue auddepeHImaibHoro ypaBHeHUS?

3. Jlaiite omnpenenenus auddepeHInaTIbHOTO YpaBHEHUSI TEPBOro TMOPSAKA C

pasaciIromMHUCA IICPEMCHHBIMU.
4, I[OHI/IH_II/ITC HCAOCTArOmMME CBCACHNA B HUKCCICAYIOIEM TCKCTC:

o Yacrtueie pemenus auddepeHIInaIbHOTO YpaBHEHUS MOTYT

IMOJIY4YCHBI U3 €TO ........covvvvnn.. pPEeUICHUS MYTCM MPUAAHNA KOHKPCTHBIX

3HAYCHUH €ro IMPOU3BOJIBHBIM. .......coevvieiiiiiinnn,

O e, muddepeHIIMaTbHOTO0 YpaBHEHUs HA3bIBACTCsl Takasl

(GYHKIHSA, KOTOPasi OOPAIAET YPABHEHHME B........eeereenreenneannnnn

MOJICTAHOBKHU 3TON (PYHKIIMH H €€...euuveneeneanneneaneannennenn. B YpPaBHEHHUE.
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5.Pemure nuddepeHnuanpapie YypaBHEHUS TIEPBOTO MOPSIIKA C Pa3ACTISTIONIMMUICS

HCpCMCHHBIMI/IZ
, X
1) y = —2 .
y
1
2) y' =2t
)Y =175

6. Hailinute yactHble penienus qudPpepeHinaibHbIX YpaBHEHUM!:

1) y'cosx = IL npu yciosuu Y(0) =1;
ny

2)y +cosx =0 mpu yciosuu y (%) = 2.

Tecmut 013 camoKkoHmponn

1.{u¢depeHunanbHbie ypaBHEHUS ObIBAIOT:
) TOJIbKO OOBIKHOBEHHBIC,

b) ToNbKO HEOOBIKHOBCHHBIE;

C) TOJIbKO B YaCTHBIX IIPOU3BO/IHBIX;

d) OOBIKHOBEHHBIC U B YACTHBIX MTPOM3BOIHBIX;
) HeOOBIKHOBCHHBIC M B YaCTHBIX MPOU3BOJIHBIX.

2./IndpdepeHunaibHbie ypABHEHUS Pa3JIMYAOTCH:
a) TI0 CTEICHH;

b) mo mopsinky;

C) IO CTETICHU U TIOPSI/IKY.

3.Iuddepenunanbroe ypaBuenune Yy’ = fi(y)-f(X):
a) ypaBHEHHUE C pa3ACAIOIIMMUCS TIEPEMEHHBIMH;
b) ypaBHEeHUE TUHEHHOE, 0THOPOTHOE;

C) ypaBHEHHUE JIMHEHHOE, HEOTHOPOTHOE.

4.Pemuthb 1 depennuaibHOe ypaBHEHUE 3HAYMT:

a) HaiTh 3HaYeHue PyHKIUK, oOpalaroIiee ypaBHEHNE B TOXKIECTBO;
b) HaliTn 3HaUeHME apryMeHTa, oOpaiaroliee ypaBHECHUE B TOXKICCTBO;
C) HaWTH SBHBIN BUJ (DYHKIMH, OOpaIIaolee YpaBHEHUE B TOKICCTBO.

5.Cpenn  mepeuncieHHbIX AuddepeHIHAIBHBIX YPaBHEHHH
YpPaBHEHHE C pa3Ae/Ja0IUMNICH NePeMEHHBIMU:

) 2@:y'—y2+x=ﬂ;
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b) ¥+ yecosx = 0.

0 Q-0+ y)=e.

d) ¥ =yld+nx-Iny).

e) W' =¥

6.InddepenunaibHoe ypaBHeHHEe HMeeT:
a) OJIHO pEIICHHE;

b) nBa perrenus: o0IIee ¥ YaCTHOE;
C) OeCKOHEUHOE YHCIIO OOIIUX PEIICHUH U OJJHO YaCTHOE PEIICHUE.

7.Cpenn  mepeuncieHHbIX AU depeHIHAIBHBIX YPaBHEHMH  YKaKUTe
YPaBHEHHeE ¢ Pa3AeJsII0IMMUCS NepeMeHHbIMM:

®y¢+a¢§—ﬂ@=g

b) (x + y2 + 2x)dxc+ 2xvdy = 0.
) (x— p )b + 2xpdy =0 :

d) G’ + x)dbe +(x°y — y)dy = 0 :
e) {x2+y)afx—xdy=ﬂ_

8.¥Yka:kute yacTHoe peuienune 1udgepeHnaabHOro ypapHenuss xy = 1:

a)y = Inx|+C ;
b) y = In|x+C| ;
)y =In[x|;
d)y=e;
e)y=2In|x|;
f)y =In|x+1|.
9.Vka:kuTe oduiee pemenne uddepeHnnaIbHOro ypapHenns xy = 1:
a)y = In|x|+C ;
b)y = Injx+C| ;
c)y =Inlx|;
dy=e";
e)y=2In|x|;
f)y =Injx+1|.
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Tema: «KOCHOBHBIE ITIOHATUA U TEOPEMbBI TEOPUU
BEPOSITHOCTEM. ®OPMYJIbl BEPHYJLJIM U ITYACCOHA»

1. Bonnpochl AJisi TpOBEepPKM UCXOAHOTO (0230BOI0) YPOBHS 3HAHMIA:

1. ITonaTre MHOKECTBA.

2. CriocoObI 3aJ1aHUS] MHOYKECTB.

3. Onepanuu HaJl MHOXKECTBaMU.

4. Tlonarue npeaena GyHKITUN.

5. OCHOBHBIE TEOPEMBI O TIPEIeax.

2. llesieBble 3a1a4un:

CTYeHT J10JI:KeH 3HATh:

e TlonsTue cay4aitHOro COOBITHS
e Buapl cinyyailHpIX cOOBITUI

e (Cxemy beprymm

e Knaccuueckoe u
CTaTUCTUYECKOE  OMpEACICHUS
BEPOSITHOCTH

e (OCHOBHBIC TEOPEMBI
BEPOSITHOCTEN

e ®opmynsl bepnyim, Ilyaccona

CTyaeHT 10/I7KeH YMeTh:

bepnynnu u Ilyaccona

e Haxonuts BEPOSTHOCTHU
CIIy4ailHBIX COOBITUH, UCIIONB3YSI
OCHOBHBIE TEOPEMBI
BEpPOSITHOCTEN, bopmyIbl

Jluteparypa

1.Mopo3o [O.B. OcHOBBI BbICHIEH
MaTeMaTUKH W  CTaTUCTUKH. M.,
«Menauuunay, 2010, § 8.1.

2.11aBnymkoB W.B. u gp. OcHOBBI
BBICLIEH MaTeMaTUKH u

MaTEeMaTHYeCKOM CTaTUCTHUKU. M.,
«['DO0TAP-Mennay, 2008, § 7.1.

3.bormmeBa H.I., bomues U.D.
PykoBojacTBO K 71a00paTOPHBIM
3aHATUSAM 10 AUCHMILIMHE «PDu3uka,
Matematnka», 4.l.  BiamgukaBkas,
®I'bOY BO COI'MA, 2020, C.
38—45.

3. 3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI O N3y4aeMoil Teme:

1. JTaifTe onpeneneHre CIy4aitHOro COOBITHSL.

2.Ilepeuncnute BUABI CIIy4allHBIX COOBITUH, MPUBEAUTE IPUMEPHI.

3.JlaiiTe KJIaCCUYECKOe U CTATUCTUYECKOE ONPEACICHUSI BEPOSTHOCTH.

4.4Yt0 Ha3bIBalOT MOBTOPHBIMU HE3aBUCUMBIMU HCHBITAHUSAMH? 3alUIINTE

bopmyny bepuyim.

5. 3anumute GopMyiy 3aKOHA PEIKUX UCTIBITAHUH.
6. JonummTe HEJOCTAIOIINE CBECHUS B HUKECIEAYIOIIEM TeKCTe:

O OIIPCACIICHUC

MIPUMEHUMO
PaBHOBEPOATHBIX UCXOJIOB.
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O e BCPOATHOCTL MOKHO HpI/I6JII/DKeHHO OLICHUTHL IIO
BCIIMYHUHEC COOTBGTCTBYIOHIGIZ ........................... 4aCTOThI.

7. Pemnre 3amaun:

1) Ha cremnaxke OUOIMOTEKH B CIy4aillHOM MOPSJIKE PaccTaBlieHO 15 y4yeOHUKOB,
pUYEM IISITh U3 HUX B Tmeperuiere. bubmuorekaps 6eper Haymady Tpu y4cOHHKA.
HaiiTi BEpOSTHOCTH TOTO, YTO XOTSI ObI OJUH W3 B3SATHIX YUYCOHMKOB OKAKETCS B
neperieTe (coObiTre A).

2)YCTPOWCTBO COCTOMT W3 TpPeX OJJIEMECHTOB, pPa0OTAIONIMX HE3aBUCHUMO.
BepositHocTn 6€30TKa3HON paboThl (3a Bpemsi t) MEpPBOro, BTOPOTO U TPETHETO
AJIEMEHTOB COOTBETCTBEHHO paBHkbI 0,6; 0,7; 0,8. HaiiTu BeposITHOCTH TOTO, UTO 3a
Bpems t 6e30TKa3HO OyayT paboTaTh: a) TOJBKO OJHMH 3JEMEHT; 0) TOJBKO JBa
AJIEMEHTA; B) BCE TPH DJIEMEHTA.

3) YCTpoiicTBO COCTOUT U3 TPEX HE3aBUCUMO PabOTAIOIIUX OCHOBHBIX 3JIEMEHTOB.
YCeTpoiicTBO OTKa3bIBAET, €CIIM OTKAXKET XOTS Obl OJIMH 3JIEMEHT. BeposiTHOCTH
OTKa3a KaXkJI0oro 3JieMeHTa 3a Bpemsi t paBHa 0,1. HaliTu BepoaTHOCTh O€30TKa3HOM
paboThl YCTPOMCTBA 3a BpeMs t, €clii: a) paboTarOT TOJILKO OCHOBHBIE 3JIEMEHTHI,
0) BKJIIOUEH OJIMH PE3E€PBHBIN AJIEMEHT; B) BKIIIOUEHBI JIBA PE3CPBHBIX DJIEMEHTA.
[Ipeamnonaraercs, 4TO pe3epBHBIE IEMEHTHI pabOTAIOT B TOM K€ PEKHUME, UYTO U
OCHOBHBIE, BEPOSITHOCTh O0TKa3a KaXKJ0Tr0 pe3epBHOTO 3JIeMeHTa Takke paBHa 0,1 u
YCTPOMCTBO OTKA3bIBAET, €CIIM PabOTaeT MEHEEe TPEX JIEMEHTOB.

Tecmut 013 camoKkoHmpona

1.BepoITHOCTHIO CIIyYAHHOTO COOBITUS HA3BIBAETCH:

d) OTHOIIICHWE 4YHCJIA UCMBITAHUN, TPH KOTOPBIX MOSBUJIOCH OXKHIAEMOE
COOBITHE K O0IIIEMY YHCITy UCITBITAHHIA;

b) npemen, K KOTOPOMY CTPEMHTCS OTHOCHTEIbHAs 4YacTOTa COOBITHS MPH
OCCKOHEYHO OOJIBIIOM YHMCJIC UCITBITAHNM;

C) BeJIMUMHA, OOpaTHasi OTHOCUTEIHLHOM YaCTOTE CIIy4YaiiHOTO COOBITHS.

2.0THOCHUTEJILHON YaCTOTOM CJIY4YailHOI0 COOBITHS HA3BIBACTCH:

) OTHOIIICHHUE YKCIIa UCIIBITAHUH, TIPU KOTOPBIX MOSIBIJIOCH OKUAaeMOe COOBITHE K
OOLIEMY YUCITY UCTIBITAHUM;

b) npenen, Kk KOTOPOMY CTPEMHUTCS OTHOIICHHE YHCJIa OXKHIAEMBIX COOBITHH K
OOLIEMY YUCITY UCTIBITAHUY;

C) YMCJIO UCTIBITAHUH, TPH KOTOPBIX MOSIBUIIOCH 03KUAEMOE COOBITHE.

3.BeposiTHOCTDH CJIYYAHHOr0 COOBITHSI MOKET H3MEHATHCS B Mpeaesax:
a) or -1 mo +1;

b)or 0 1o 1;

C) OT - oo 0 + oo,
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4.BeposiITHOCTb, KAKOI0 COObITHSA paBHa 1?:
a) J0CTOBEPHOTO;

b) HEBO3MOKHOTO;

C) CIIy4aiHOrO.

5.BeposiTHOCTD, KAKOT0 coObITHSI paBHa 07
a) JIOCTOBEPHOTO;

b) HEBO3MOXKHOTO;

C) CIIy4aifHOTO.

6.0THOCHTEJIbHASL YACTOTA CJOYYaiiHOr0 COOBITHS MOKET HPHHHUMATH
3HAYEHUSA:

a) or-1 mo +1;

b) or 0 1o 1;

C) OT- o 10 + oo.

7.CymMMa BepOSITHOCTEH MOJIHOM IPyNnbl COOBLITHII paBHA:
a) YHUCITy BceX COOBITHUI 3TOM IPYIIIbI;

b) 1;

C) mroboMy yucay ot -1 jo +1.

8.HecoBMeCTHBIMM HA3BIBAKOTCH CJOy4YalHbIE COOBITUA:

) KOTOpbIC B SAMHUIHOM HCIILITAHUN HE MOTYT IIPOU30UTH OJTHOBPEMEHHO;
b) KoTOpBIC B €IMHUYHOM UCIIBITAHUH MOTYT IPOU30UTH OJTHOBPEMEHHO;

C) BEPOSTHOCTh KOTOPBIX 3aBHCHUT OT PE3yJIbTaTa MPEIbIIYIIETO NCTIBITAaHHS.

9.CoBMECTHBIMHU HA3BIBAKTCH CJIyYalHbIEe COOBITHS:

a) KOTOpbIC B CIMHUYHOM HCIBITAHUH HE MOTYT ITPOU30MTH OTHOBPEMECHHO;
b) koTOphIC B €TUHMYHOM UCTIBITAHUHA MOTYT IIPOU30MTH OJTHOBPEMECHHO;

C) BEpOSTHOCTb KOTOPBIX 3aBUCHUT OT Pe3y/IbTaTa MPEAbLAYIIETO UCTIBITAHNUS.

10.3aBucHMMBIMU HA3BIBAKTCH CJAy4YallHbIe COOBITHS:

a) KOTOpbIC B CIMHUYHOM HCIBITAHUH HE MOTYT ITPOU30MTH OTHOBPEMECHHO;
b) KkoTOpbIE B €IMHUYHOM UCIBITAHUU MOTYT IMPOU30MTH OJHOBPEMECHHO;

C) BEPOATHOCTH KOTOPBIX 3aBHCHUT OT Pe3yJbTaTa MPEAbIAYIICTO HCITBITAaHHMS.

11. Teopema cj0XKeHHSI NPUMEHHMA TOJbKO K TeM COOBITHSIM, KOTOpbIe
SIBJISIIOTCS:

a) HECOBMECTHBIMH;

b) coBmecTHBIMH;

C) 3aBHCHMBIMH.

12. Teopema yMHOXKe€HHS NPUMEHHMA TOJbKO K TeM COOBITHSM, KOTOpPbIE
SIBJISIKOTCS
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a) HECOBMECTHBIMU;
b) coBmecTHBIMY;
C) MPOTHBOIOJIOKHBIMH.
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Tema: «JIUCKPETHBIE CTYYAWHBIE BEJIMYUHBI»

1.Bonpocsl 1/ MPOBEPKH UCXOTHOTO (0230BOI0) YPOBHSA 3HAHMIA:
1. [TonsiTEe MHOXECTBA.

2. CriocoObI 3aJ1aHUsS] MHOYKECTB.

3. Onepanuu HaJl MHOXECTBaMU.

4. Cny4daifHbl€ COOBITHSI.

5. BeposiTHOCTB ci1ydailHOTO COOBITHS, €€ OCHOBHBIE CBOMCTRBA.

2.1leseBble 3aga4m:

CTyeHT 10/I7KeH 3HATD: Jlureparypa
e JlonsaTne ciay4aliHOW BEJIMYMHBI 1.Mopozos  I0.B.  OcHoOBBI
e JloHsaTme  OHCKPETHOM  CIly4alHOM | BBICLIEH MaTeMaTUKH 151
BEJIMYUHBI cratuctTuku. M., «MeaguiuHay,

e Ompenencaue 3akoHa pactpenenenus | 2010, § 8.2.
IWCKpETHON ciydaiiHoii Bemwmuunsl, | 2.IaBamymkxos HW.B. wu  ap.
CIIOCOOBI €ro 3a/1aHus OCHOBBI BBICIIEW MaTEMaTUKH U
e @opMynsl M CBOHCTBA OCHOBHBIX | MaT€MaTHYECKOW  CTaTHCTHKH.
4UCIIOBBIX XapakTepuctuk auckpetHoii | M., «'OOTAP-Mennay, 2008, §

CIIy4alHOU BEJIUYUHBI 1.2.
3.bormmeBa H.., bBouues UN.D.
CTYIeHT 10/I2K€H YMETh: PykoBoacTBO K J1a00paTOpHBIM

3aHSATUSAM 1O  JUCIHUIUIMHE

e (CocraBimarh 3aKOH pacnpenencHus W | «®Pusmka, wMareMmartuka», U.l.
HaXOJIUTH OCHOBHLIE yucnoBele | Bnamgukaskasz, @PI'BOY BO
XapaKTEepUCTUKU auckpetHoit | COI'MA, 2020, C. 46—51.
CIIy4alHOW BEJIUYUHBI

3.3axanus 1A CAMOCTOATEILHOM PadoThI 0 U3y4YaeMoil TeMe:

1.Kakue BeTMumHbBI B TEOPUHU BEPOSATHOCTEN HA3BIBAIOTCS CIy4YalHBIMU?
[IpuBenuTe NpUMEPBHL.

2. JlaiiTe ompezieNieHue TUCKPETHOW CIyJailHON BETMYUHBI.

3.YTo Ha3bIBAETCS 3aKOHOM PAaCHpPEACIICHUS JUCKPETHOW CIIy4allHOM BEJIMYMHBI U
KAaKHe CYIECTBYIOT CIIOCOOBI €ro 3a/1aHus?

4.3anumure QOpMyJbl OCHOBHBIX YHCIIOBBIX XapaKTEPUCTUK JIHUCKPETHOU
CIIy4ailHOM BEJIWYMHBL: MATEMaTUYECKOTO OXKUIAHUSA, IUCIEPCUH, CPEIHETO
KBaIPaTUYECKOIO OTKIOHEHHS.

5.JlonuinTe HETOCTAIOIIME CBEICHNS B HIYKECIIEIYIOIEM TEKCTE:

e Bo03MOXHBIEC 3HAYCHHS JUCKPETHOU CIIyYaWHOU BEJIIMYMHBI PACCESHBI BOKPYT
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e Jlns XapakTepUCTUKU CTEMEHH pa3dpoca BO3MOXKHBIX 3HAUCHUU CITy4ailHON
BEJIMYUHBl OTHOCHUTEIBHO €€ MATEMAaTUYECKOTO.....uvenneennnnnnn... BBOJIAT
TOHATHE. . ..evnveeneennennnnn.

6.3anuimTe ycaoBUe HOPMUPOBKH JJISL IUCKPETHOM CTy4yallHOM BEJIMUUHBI.

7. Pemure 3amayn:

1) AuckpeTHas ciy4yaiiHasi BeIMyruHa X MPUHUMAET TPU BO3MOKHBIX 3HAUCHMUS:

x; =4 c BeposTHocThIO p; = 0,5; x, = 6 ¢ BeposATHOCTBIO P, = 0,3 U X3 ¢
BEPOSATHOCTBIO p3 . Haiith X3 u p;, 3Has, uro M(X) = 8.

2) Jlan nmepeueHb BO3MOKHBIX 3HAYEHUM TUCKPETHOM CTydyallHOM BEIMUMHBI X'

x1 =1, x, =2; x3 =3, a TakkKe MU3BECTHbl MAaTEMAaTUYECKUE OXKUIAHUS ITOU
BeMMuMHBI U ee keaiapara: M(X) =3, M(X?) =5,9. Haiitu BeposTHOCTH,
COOTBETCTBYIOIINE BO3MOKHBIM 3HAYEHUAM X .

Tecmul 013 camoKkoHmponn

1.CoBOKYyNHOCTb BCeX BO3MOKHBIX 3HAYEHHMH JAMCKPETHOM CJIYYAHHOMH
BeJMYHMHBI NIPeICTABJIACT CO0O0M:

d) KOHEUHOE MHOECTBO;

b) 6eckoHEUHOE MHOKECTBO;

C)KOHEYHOE MM OECKOHEUHOE, HO 00s13aTEIbHO CUETHOE MHOKECTBO.

2.Han0oJ1ee moJIHY0 HHPOPMAIIHIO 0 IUCKPETHOM CJIy4aiiHOI BeJIMYUHE 1aeT:
d) MaTeMaTH4eCKOE OXKHUIAHUE;

b) mucnepcus;

C) cpenHee KBapaTHYeCKOe OTKIOHEHNE;

d) 3akoH pacrpeneacHus 3TON BEIINYMHBI.

3.Iucnepcue AMCKPETHOM CJIYYAlHOH BeJIMYMHBI HA3bIBACTCH:

d) cyMMma TMpPOM3BEACHUN KaXJAOr0 M3 BCEX €€ BO3MOXHBIX 3HAUYCHUU Ha
COOTBETCTBYIOIIUE BEPOSATHOCTH;

b) MaremaTmueckoe OXHAAHWEC KBaJpaTa OTKIOHEHHS JTOW BEJIMYHMHBI OT €€
MaTEMaTUYECKOIO 0>KMIaHHUS.

4.MareMaTH4eCKUM  OXHUJAAHHMEM [HMCKPETHOH CJIY4YailHOil  BeJUYHHBI
HA3bIBACTCH:

a) KBaJpaTHbII KOPEHb U3 €€ AUCIEPCUN;

b) cymma mnpowusBeAcHMII KaXKIOrO0 M3 BCEX €€ BO3MOXKHBIX 3HAYCHHUU Ha
COOTBETCTBYIOIINE BEPOSITHOCTH.
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5.CpenHuM  KBaJpaTH4YeCKMM  OTKJIOHEGHHWEM JUCKPETHOM  CJay4YaiHO#
BeJIMYMHbI HA3BIBACTCH:

d) CyMMa IMpOU3BEACHUH KaXJOr0 M3 BCEX €€ BO3MOXKHBIX 3HAYEHMHM Ha
COOTBETCTBYIOIIME BEPOSTHOCTH;

b) kBagpaTHBII KOPEHb U3 €€ JUCIICPCHH;

C) MaTeMaTU4eCKOe OKUJAHUE KBaJpaTa OTKJIOHEHHUS 3TOH BEIMYMHBI OT €€
MaTE€MaTUYECKOIO 0KMIaHHUS.

6.Cpennee apudmernueckoe BceX HAOIIOAABIIMXCH 3HAYEHUH JUCKPETHOM
CJIY4aiiHOM BeJMYMHBI PABHO:

a) IUCIIEPCUH;

b) cpenHemMy KBagpaTUIECKOMY OTKIOHEHUIO;

C) MaTEMaTHYECKOMY O>KHJIAHHUIO 3TON BETUUUHBI.

7.Kakue U3 nepevyucjaeHHbIX COYYAHHBIX BEJIUYUH ABJSIIOTCHA TUCKPETHBIMHU?:
a)uacToTa MmyJsbca;

b)aprepuanbHoe naBieHuUE;

C)pOCT YeJIoBEKaA.

8.Uro sBiIsieTcs 3aKOHOM pacnpeaeJeHus IS JAUCKPETHBIX  CJHy4ailHbIX
BEJIMYUH?:

a) 3aBUCUMOCTh BEPOSTHOCTH CIYYallHOW BEIUYMHBI OT 3HAYCHUS CITydailHON
BEJINYUHBL;

b) 3aBUCHMOCTh TJIOTHOCTH BEPOSTHOCTH CIy4ailHOW BEIMYUHBI OT  3HAUCHUS
CIIy4ailHOM BEJIMYMHBI;

C) 3aBUCUMOCTh ~ CPEIHETO  BBIOOPOYHOTO  3HAYEHHWS OT 4YHUCIIA  YJICHOB
CTaTUCTUYECKOTO PAa.

9.Kakue U3 nepeyHCIeHHbIX CJOYYANHBIX BEJTUYUH ABJISIIOTCA TUCKPETHLIMHU?:
a) Temreparypa 00JIbHOTO B (PUKCHPOBAHHOE BPEMsI CYTOK;

b) gncio moceruTeneit anTekyu B TCUCHHUE JTHS;

C) Macca HayraJ BBIOpaHHOM TaOJIeTKH HEKOTOPOTO Mpenapara;

d) KOJMYECTBO OYKOB, BBINAIAIOIIHMX TIPH OPOCAHUH UTPATLHOTO KyOHKa.

10.{ucniepcusi AUCKPETHOM CJHYYAaWMHOW BeJMYUHbI BbIYHUCJAACTCH 10

dopmy.e:
a) D(X)=p* =M (X?);

b) D(X)=x*-M(X?);

c) D(X)zw;

d) D(X)=M(X?)— 2.
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Tema: «<HEITPEPBIBHBIE CJ1IYYAHHBIE BEJTUUWHBI.
HOPMAJIbBHBIA 3AKOH PACIIPEJAEJIEHUW S

1. Bonipocsl AJ151 IPOBEPKH UCXOAHOTO0 (0230BOI0) YPOBHS 3HAHMM:

1. ITonaTre MHOKECTBA.

2. CriocoObI 3aJ1aHUS] MHOYKECTB.

3. Onepanuu HaJl MHOXKECTBaMU.

4. Cny4aiiHble COOBITHSI.

5. BepoaTHOCTh ciiy4yaitHOTO COOBITHS.
6. JluckpeTHbIe CiiyyaliHbIEe BEJIMUMHBI.

7.OCHOBHBIE YHCIIOBBIE XapAaKTEPUCTUKH TUCKPETHOM CIIy4ailHOW BEJIMYUHBI.

8. OnpeneneHHbId UHTErpal.

2. lleneBble 3a1a4n:

CTVIEHT J0JIKeH 3HATD:

BCIINYHUHBI
e [loHsATHE IIIOTHOCTH BCPOATHOCTH

HENPEPHIBHON CITy4allHOW BEJIUYUHBI
HETIPEPBIBHOM CIIyYaHOW BEJIMYUHBI

e HopwmanpHbIN 3aKOH pacIpeaeiIeHus
e [IpaBmiio «Tpex curm»

e [loHATHE HEMPEPBHIBHOM CIIy4YalHOM BEJIMYHUHBI
e CpoiicTBa (DyHKIIMU pacripeieiieHus ClydaiiHon

e OCHOBHBIC CBOWMCTBA ILUIOTHOCTHU BCPOATHOCTH

L (DOpMyJ'IBI OCHOBHBIX YHCJIOBBIX XapPaKTCPUCTUK

CTYaeHT J0JI2KeH YMETh:

HaxoauThs BEpOATHOCTH MOMAJaHUSA B 3aaHHBIN
WHTEpPBAJI 3HAYECHUS HENPEPBIBHOW CIyYalHOU
BEJIMYMHBI, 3aJaHHON (YHKLIHEW pacnpereneHus

Berancnars OCHOBHBIE YHUCJIOBBIE
XapakTEpUCTUKA  HENPEPBIBHOW  CIIy4alHOU
BEJINYHHBI

HaXOI[I/ITB BCPOATHOCTL IIOIIAAaHUSA 3HAYCHUA

HOPMAJIBHO  PAaCIPENCIICHHON  BEJIMYHUHBI
3aJaHHBI HHTEPBAJI

Jlureparypa
1.Mopo3oB 10.B.
OcCHOBBI BBICIICH
MaTEMaTHUKH u
CTaTUCTHUKH. M.,
«MenauiHa, 2010,
§8.2.
2.11aBmymxoB U.B. u np.
OCHOBBI BBICIIIEH
MaTEeMaTUKH 51
MaTeMaTHYECKON
CTaTUCTHUKH. M.,
«I'D0OTAP-Mennay,

2008, § 7.2.
3.bounesa H.U., Bouues
N.®. PykoBoACTBO K

1a60paTOPHBIM

3aHATHSIM 1 (0
mucuuIuinHe  «Pusmka,
MaTeMaTHUKa, q.l.

BnagukaBka3, ®OI'BOY
BO COI'MA, 2020, C.
52-58.

3.3aiaHus A CAMOCTOSATEILHOM PadoThI 10 N3y4aeMou TemMe:

1.JlaliTe omnpenelieHHE HENPEPHIBHOW  CIydaiHOM

MIPUMEPBI.

BCJINYHHEI. HpI/IBe)II/ITe

2.Yto Ha3biBaeTCsl (DYHKIMEH pacrpeeseHus CIyqaiHO BeTUYUHbI?
3.IlpuBeauTe cBOMCTBA (DYHKIIMU paclpeaesieHUs] CIydaitHOW BETUYMHBI.
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4 Jlaiite omnpeAesiieHUE IJIOTHOCTH BEPOSTHOCTU (IUIOTHOCTH paclpelelCHUs
BEPOSITHOCTEH) HENPEPhIBHON CITy4yaiiHOM BEJIMYHMHBI, IPUBEAUTE €€ CBOMCTRA.
5.3anummuTe GopMyily HOPMAaJbHOTO 3aKOHA PACIpPEICIICHUS.

6.B 4eM COCTOUT MPaBUIO «TPEX CUTM»?

7.JlonuinnTe HETOCTAIOIINE CBEICHUS B HUKECIEYIOIEM TEKCTE:

eHEeBO3MOXKHO 331aTh .................. CIy4YalHYI0 BEJIMYMHY C MNOMOUIBIO
(bopMyIIBI, TTO3BOJISIFOIICH IS Ka)XXAOTO 3HAYCHHS dTOW BEIMYWHBI HAUTH
COOTBETCTBYIOILYED . ..uvvenneeeaniaeennnennnn.

e OyHKINS pACTIPEICTIEHUS SIBIISETCS .uvveenneeeennaeennneeennnes. byHKIHEH.

¢ [ [JIOTHOCTD BEPOSITHOCTH SIBIISIETCS .« uveeeneeeennneeennaeennnnennnn byHKIHEH.

8. Pemnre 3amaun:

1) Cnyuaiinast BenuuynHa X 3ajaHa IUIOTHOCTBIO pacmpeneicHus f(x) = 2x B
untepBasie (0,1); BHe sToro umHTepBasa f(x) = 0. Haiith maremaTHueckoe
0K JIaHU€E BEJIUYUHBI X .

2) Marematuueckoe OXHUAAHUE HOPMAJBHO PACTPEICICHHOW ClydaHON
BeqMuMHbl X paBHO U = 3 W CpPEIHEE KBAJAPATHUUECKOE OTKIOHEHUE O = 2.
HamnmcaTtpe i0THOCTH BEPOSITHOCTH X .

3)Matematuueckoe OXUJAHME U CpPEIHEE KBaJApPaTUUYECKOE OTKJIOHEHHE
HOPMAaJIbHO paclpeiesICHHON CIydallHOM BeJIMYUHBI X COOTBETCTBEHHO paBHBI 10
1 2. HailTu BEpOATHOCTH TOTO, YTO B PE3YJIBTATE UCIIBITAHUS X IPUMET 3HAYCHHUE,
3aKJIroueHHOE B uHTEpBaie (12, 14).

4) Amtomar mramiyer aetanu. KoHTponupyercs niauHa getanu X, KOTopas
pacmpejiesieHa HOpMajJbHO C MaTEMaTUYECKUM OXXKHJIaHWeM (IIPOEKTHas NJIMHA),
paBHbIM 50 MM. DaKTHYECKH JJIMHA W3TOTOBJICHHBIX JIeTalleld HE MeHee 32 U He
oosiee 68 MM. HaiiT BEpOATHOCTH TOTO, YTO JJIMHA HayJaudy B3SITOM JeTanu: a)
oombuie 55 mm; 6) Menbie 40 MM.

Tecmul ona camokoHmpoan

1.Kakue W3  TepPeYMCJIEHHBIX  CIAYYAilHBIX  BeJHYMH  SIBJISIIOTCS
HelnpepbIBHBIMH ?:

a) yacToTa IyJibCa,

b) aprepuanbHOe KaBICHHE;

C) YHCJIO0 MAIMEHTOB Ha MpuéMe y Bpaua.

2.Ha pmarpamme wu300paxkeHbl /JBa rpaduka HOPMAJIBLHOIO 3aKOHA
pacnpenesenus. KakumMu napamerpamu OHM OTJIMYAKOTCHA?:
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0,035

a) JUCIIEPCHUAMM; ]

b) MaTeMaTHYECKUMU OKUIAHHUSIMH, = 002

C) MAaTEMATUYECKUMHU OXUIAHUSIMU WU = 0,015 1

JIACTIEPCHSIMH; oo | /

d) kpurepusimu CThIOJICHTA; i

e) ApyruMy IapaMeTPaMH. o0 2‘; 40 %0

3.Ha pauarpamme wu300paxkeHbl Ba 0,035

rpagpuKka  HOPMAJBHOIO  3aKOHA 0.03

pacupenaeJieHus. Yemy PaBHBI 0,025

MAaTEeMATHYECKHE OKHIAHUA ITHUX = 0021

pacnpeeeHHii?: - ooo;?

a) 0m0,035; 0,005 -

b) 20 u 30; 0

C) _10 " 50’ -10 0 10 2)? 30 40 50

d) Ha aMarpamme UX 3HAYCHHSI
HC YKa3aHbl.

4.Ha nmarpaMmme u300pakeHbl Ba

rpaguka  HOPMAJIBHOIO  3aKOHA 0,035

pacnpene/eHusi. Kakumu 00622

napaMerpaMu  OTJHMYAKOTCA  JTH 002

pacnpeaeneHus?: £ 0015 -

a) JIHCIICPCHIMH, 0,01 -

b) MaTeMaTUYECKUMH OKHMIaHUSIMH, 0,005 -

C) MaTeMaTHYCCKUMHU OXHIAHUIMU H 0_10 10 20 a0 40 :0
JTUCTIEPCUSAMU; X

d) kputepusmu CThIO/ICHTA;
€) IpYrHMH MapaMeTpaMHu.

S.Yro siBsieTcs 3aKOHOM pacnpenejJeHus IS HeNPEepPbIBHBLIX  CIAYYalHBIX
BeJIMYHMH?:

a)3aBHCHUMOCTb BEPOSTHOCTU CIy4allHOW BEJIMYMHBI OT 3HAYEHUS  CIy4yalHOU
BEJINYUHBIL;

D)3aBUCHMMOCTh TUIOTHOCTH BEPOSTHOCTH CIIy4allHOW BEJIMYMHBI OT  3HAYCHMUS
CIIy4ailHOM BEJIMYMHBI;

C)3aBHCUMOCTh ~ CPEIHETO  BHIOOPOYHOTO  3HAYCHHWSI OT 4YHCIA  YJICHOB
CTaTUCTUYECKOTO PAa.

0,035

6.Ha nmarpamme u300pakeHbl Ba 0,03 A
0,025 -
rpapuka HOPMAJBLHOIO  3aKOHA = o002
pacnpeneaenusa.  UYemy  paBHBI ¥ 0015 -
0,01 4
0,005 -

0 4= ; : : : \
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MaTeMaTHYeCKHe OKUAAHUS 3TUX pacnpeaeeHuii?:
a) 0wu0,035;

b) 20 u 20;

c) -10u 50;

d) Ha muarpaMme MX 3HaYCHHUS

HE yKa3aHbl.

7.Kakne M3  NEpPeYUCTEHHBIX  CJIOYYalHBIX  BEJUYHH  SIBJISIIOTCA
HenpepbIBHbIMK?

a)uacToTa MmyJibca;

b)aprepuanbHoe naBICHHE;

C)4MCIIO MAIMEHTOB HAa MPUEME Y Bpaya.

8.Kakme M3  mNepevyUCIEHHBIX  CJOYYallHBIX  BeJWYMH  SBJISIIOTCA
HelnpepbIBHBIMH ?:

a) Temreparypa 00JIbHOTO B PUKCUPOBAHHOE BPEMSI CYTOK;

b) gucio moceruTeneit anTeKkyu B TCUYCHNUE JTHS;

C) Macca HayraJi BBIOpaHHOM TaOJIETKH HEKOTOPOTO Mpenapara;

d) KOJTMYECTBO OYKOB, BBINIAIAIOIIMX PU OPOCAHMH UTPATLHOTO KyOHKa.

9.@yHKIUA pacnpene/ e HUs HeNPePbIBHOM CJIYy4YailHOM BeJMYMHBI ABJISACTCH:
a) yobIBarouieil GpyHKIUEH;

b) Bo3pacraromieit GyHKIHCH:

C) HeyObIBatomel (PyHKIIUEH.

10.BeposAATHOCTB TOI'0, YTO HENpEepPbIBHAS CIAyYalHAA BeJIMYMHA B pe3yJbTare
HCNBbITAHUA PUMET KAK0e-TO olpeJeeHHOe 3HAaYeHHe, paBHa:

a) 1;

b) O;

c) 0,5.
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Tema: «CTATUCTHUYECKOE PACIHHPEAEJIEHUE BBIBOPKMU.
IHOJIUI'OH U TUCTOT'PAMMA»

1. Bonipocsl AJ151 IPOBEPKH UCXOAHOTO0 (0230BOI0) YPOBHS 3HAHMM:

1. ITonaTre MHOKECTBA.

2. CriocoObI 3aJ1aHUS] MHOYKECTB.
3. Onepanuu HaJl MHOXKECTBaMU.
4. Cny4daitHble BETUYUHBI.

5. OCHOBHBIE YHCIIOBBIE XaPAaKTEPUCTUKH CITyYaHHBIX BEIMYUH.

2.1leseBble 3aga4m:

psAna paclpencieHus, CTaTUCTUYECKOIrO
MHTEPBAJIBHOIO psAJla pacupeeaeHuUs

CTyaeHT 10/I2KeH YMeTh:

CTYIEeHT 10/I2K€H 3HATh: Jlureparypa
e Omnpenenenns CTaTUCTHYECKOH | |.Mopo30B 10.B. OcCHOBBI
COBOKYITHOCTH, BBICIIICH MaTEMAaTUKH u
® TCHEpaJIbHOU CTaTUCTUYECKOM | cTaTUCTHKU. M., «MeauumHay,
COBOKYITHOCTHU BbIOOpOuHOI | 2010, § 9.1.
CTaTUCTUYECKON COBOKYITHOCTH 2.1TaBnymikoB 1.B. u 1p. OcHOBBI
o [IOHATHS CTATHCTUYECKOTO JUCKPETHOTO | BBICIIEH MaTeMaTUKH u

MaTeMaTUYECKOM CTaTUCTUKHU. M.,
«['D0OTAP-Mennay, 2008, § 8.1.

3.bormmeBa H.U., bomues U.OD.
PykoBoacTtBo Kk J1a0OpaTOpHBIM

3aHATUAM 110 JUCIHHUIIIINHC
e CTpouTh HOJIUT OHBI 4acTOT M | «®Pum3mka, wmarematukay, Y.l
OTHOCHUTECJIPHBIX YaCTOT, THCTOIpaMMbI | BiagukaBkas, OI'BOY BO

9aCTOT U OTHOCHUTCJIIBHBIX YaCTOT

COI'MA, 2020, C. 59—-66.

3. 3ajaHus AJ5 CAMOCTOATEIbHOM padoThI 0 N3y4YaeMou TemMe:

1. YTto Ha3bIBAIOT CTATUCTUYECKUMU JTAHHBIMU?

2. JlaiiTe  ompenesleHWs]  CTaTUCTUYECKOM  COBOKYNHOCTH,  T€HEPAJIbHOMU

CTaTUCTUYECKOM COBOKYIMHOCTH, BBIOOPOYHON CTATHUCTHUYECKOW COBOKYMHOCTH.

[IpuBenuTe NpUMEPBHL.

3.UTt0 Ha3pIBAlOT CTAaTUCTUYECKUM JUCKPETHBIM PSAIOM
CTaTuCTUYECKUM UHTEPBAJIBHBIM PSIZIOM pacipeneneHus?

4.YTto mpencTaBisioT coOOOM MOJMIOHBI U THCTOIPAMMBI YaCTOT? OTHOCHUTEIBHBIX

yactot? [Ipomuttroctpupyire.

5. Jonummure HEOOCTAOIINE CBEAEHNS B HUKECIEAYIOIIEM TEKCTE:

pacnpeneneHus?

e CgoiicTBa BBIOOPOYHOM  COBOKYIMHOCTH TEM
(92107 (g ) : T P COBOKYITHOCTH,

Tydile
yem

OTpaXkaroT
0oJIBIIIE

29



6. Pemure 3amaun:
1) Bribopka 3a7aHa B BU/Ie pacpe/IeICHUS YacTOT:

X 4 I 8 12
m 3) 2 3 10

Haiitu pacnpeneneHue OTHOCUTENbHBIX YaCTOT.
2) IlocTpouTh MOJUIOHBI YAaCTOT W OTHOCUTENBHBIX YacTOT IO JaHHOMY
pacrpeiesieHUuI0 BhIOOPKHU:

X 15 20 25 30 35
m 10 15 30 20 25

Tecmut 013 camoKkoHmpona

1.CtaTucTH4YeCKO COBOKYNHOCTHI0O HAa3bIBAETCS MHOKECTBO O0BEKTOB,
XapakTepu3yeMbIX:

) TOJIbKO HEKOTOPHIM KaYECTBEHHBIM MPU3HAKOM;

b) TOJIEKO HEKOTOPBHIM KOJIMYECTBEHHBIM MPU3HAKOM;

C) HEKOTOPBIM KOJIMYECTBEHHBIM HJIM KaU€CTBEHHBIM MTPU3HAKOM.

2.MHO:KeCTBO BCeX CTYJIE€HTOB-NEPBOKYPCHMKOB CTPaHbl NpPeACTABJAET
co0oii:

a) TeHEPAJIbHYI0 COBOKYITHOCTb;

b) BEIOOPOUYHYIO COBOKYITHOCTb.

3.00beKTHI BBLIOOPOYHOH CTATHCTHYECKOH COBOKYNMHOCTH OTOHMPAKOTCS W3
COOTBETCTBYIOIICH reHePaIbHON COBOKYITHOCTH :

a) orpeesIeHHbIM 00pa3oMm;

b) cnygaitHbiM 00pa3oM.

4.CBoiicTBa BBIOOPKHM TeM Jy4lle OTPAKalT COOTBETCTBYKIIHE CBOHCTBa
reHepajibHOM COBOKYITHOCTH:

a) ueM MeHbIlle 00beM BHIOOPKH;

b) yem Gosbiile 00bEM BHIOOPKH;

C) oT 00beMa BEIOOPKH TO HE 3aBUCHT.

5.Cymma 4acTOT BApHAHT BHIOOPOYHOM COBOKYITHOCTH:
a) MeHbIlIe 00beMa BBIOOPKHU;
b) paBHa 00BeMy BBIOOPKH;
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C) 6osbIiie 00beMa BEIOOPKH.

6.I'pagpuueckum u300paKeHUEM
pacnpejiesieHusl SBJISIETCH:

a) ITOJIUTOH 94aCTOT MJIM OTHOCUTCJIbHBIX 9aCTOT,
b) rucrtorpamMma 4aCToT HJIM OTHOCHUTCIIBHBIX YaCTOT.

CTAaTUCTHYECCKOI 0

AUCKPETHOr0 Ppsija

7.Fpaqmqec1mM n306pamenneM CTATUCTHYECCKOI0 HHTEPBAJIBHOI0 psaa
pacnpeacjacHusi ABJIACTCH:

a) IIOJIHUTOH 4aCTOT UJIM OTHOCUTCJIBHBIX YaCTOT,
b) rucrorpaMMa 4aCToT Ui OTHOCHUTCIIbHBIX YaCTOT.

8.Taﬁ.1mua Ha3bIBaACTCH:

X

*y

m

m,

1,

d) CTAaTUCTUYECKUM HHTEPBAIBHBIM PSIZIOM pacipeiesICHus;
b) craTucTHYECKIM JUCKPETHBIM PSIIOM PACIPEICIICHHUSI.

9.Taéanna Ha3LIBaeTCA:

X

(xp %)

(X, x,)

(x, x,)

(xa-z’ xk—l)

(xk«l’ xk)

m

m,

",

My

mk-!

d) CTATUCTUYECKUM UHTEPBAIBHBIM PSAOM pacipeiesiCHus;
b) craTrcTHYECKHM JUCKPETHBIM PSIIOM PACIPEICIICHUS.

10.I1pu mocTpOEeHMH rUCTOrPAMMBI YACTOT 110 OCH OPAMHAT OTKJIAABIBAIOT:

d) 4aCTOThl MHTEPBAJIOB;

b) OTHOCHTCIIBHBIC YaCTOTbI MHTCPBAJIOB,

C) IJIOTHOCTHU YacTOT;

d) IIIIOTHOCTHU OTHOCHUTCJIBHBIX YaCTOT.
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Tema: «TOYUEYHBIE U UHTEPBAJIBHBIE OHEHKN OCHOBHBIX
YUCJIOBBIX XAPAKTEPUCTUK T'EHEPAJIbHOM COBOKYITHOCTM»

1.Bonpocsk! AJ151 IPOBEPKH UCXOHOTO (0230BOI0) YPOBHS 3HAHMM:
1. IToHsITHE CTATUCTUYECKOU COBOKYITHOCTH.

2. 'enepanbHas 1 BHIOOPOYHASI CTATUCTUYECKHE COBOKYITHOCTH.

3. OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKU CITyYalHBIX BEJIHUHMH.

2.1leseBble 3aga4m:

CTy/1eHT J1I0/I2KeH 3HATh: JInTepatypa
e [lonatue  TOUYEUHOMU onenku | 1.MopozoB HO.B. OcHoBbl
XapaKTEPUCTUKU PACTIPEICITICHHUS BBICIIEM  MareMaTuku U
e Ilonsatue VHTEPBAJIbHOU OLIEHKH | CTAaTUCTHUKH. M.,
YHCIIOBOW XapaKTEPUCTHKH «Menuuunay, 2010, § 9.3.
e OmnpeneneHus TOYCUYHBIX OIICHOK
OCHOBHBIX  YHCIOBEIX xapaktepuctuk | 2.1laBmymkos HW.B. wu np.
reHepaIbHOI COBOKYITHOCTH OCHOBBI BBICIICH MaTeMaTUKU
OmnpenencHus noBepuTeapHOrO | M MaTeMaTH4IECKOH
MHTepBalIa " JOBEpUTENbHON | CTATUCTUKH. M., «I'D0TAP-
BEPOSTHOCTH Menuay, 2008, § 8.2.
®opmyny pacnpenenenuss CThroJleHTa
IJIsL CITy4aifHON BEJIUYUHEI 3.bonmesa H.M.,  bouues
N.O. PykoBoacTBo K
CTyneHT 10JI2KeH YMeTh: TabOpaTOPHBIM 3aHATUAM TI0
JUCLMILINHE «®duzuka,
Haxonute TOYE€UHBIE W WHTEpBaJbHBIC | MATCMAaTHKaY, Y.l.
OIEHKH  YHCIOBHIX  XapakTepuctuk | Bunammkaekas, ®I'bOY BO
reHepaIbHON COBOKYIIHOCTH COI'MA, 2020, C. 67—73.

3.3axanus AJA CAMOCTOATEILHOM PadoThHI 10 U3y4YaeMoil TeMe:

1. Kakas olieHKa XapaKTepUCTUKH paclpeAesIeHHUs Ha3bIBAETCS TOUYEHYHOU?
2.3anumuTte QopMynibl IS TE€HEPAJIbHOW CpelHel, BbIOOPOYHON CpeaHEH,
reHepalibHOM JAMCIEePCUU, UCTIPABIEHHON BBIOOPOUYHOI AMCHEPCHUU, TEHEPATbHOTO
CPEIHETO KBaJpPaTH4YECKOTrO OTKJIOHEHUS, VCIIPABIICHHOTO CPEIHETO
KBaJpaTHYECKOrO0 OTKJIIOHECHHS.

3.Kakas oneHka xapakTEpUCTHKN paclpeIeIeHUs] Ha3bIBA€TCd HHTEPBAJIbHOM?
4.YT0 Ha3bIBAIOT JOBEPUTEIBHBIM UHTEPBAIIOM U JOBEPUTEIBHON BEPOATHOCTHIO?
5. JlonuimnTe HETOCTAIOIIME CBEICHHS B HUKECIEAYIOLIEM TEKCTE:

e [leHHOCTP BBIOOPOUYHBIX XaPAKTEPUCTHK OMPEIEISIETCS TEM, UYTO C HX
MTOMOUIBIO MOYKHO OLICHUTH
COOTBETCTBYIOILIKE. ........... XAPAKTEPUCTHKH.......ueeennee... COBOKYITHOCTH.
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e B CTaTUCTUKE HCHOMB3YIOT .eeenveennneenneennnennnnn. , COOTBETCTBYIOIIIHE
BAHAHHOM ..uvvvvees ceeeeeennnanns BEPOATHOCTH.

6. Pemmte 3amaun:

1)B wWrore mATH W3MEPCHHWH JUTMHBI CTEPXKHS OJHAM mpuOopoM (Oe3
CUCTEMATUYECKUX OMIMOOK) MOJTYUYEHBI CICAYIOIINE pe3yiabTaThl (B MM): 92; 94;
103; 105; 106. Haiitu: a) BBIOOPOYHYIO CpPEIHIO JUIMHY CTEPXKHS, O)
BBIOOPOYHYIO U UCTIPABICHHYIO TUCIIEPCUU OMIMOOK Mpubdopa.

2) ITpu uzmepeHuu coaepkanue Kaiabiys (Mr%) B CBIBOPOTKE KPOBHU IMOOTBITHBIX
KMBOTHBIX MOJIYUWJI clieayronue pesyiabtatel: 14,5, 14,7, 14,8, 14,9, 15,1, 15,3,
15,5, 15,8, 15,9. Onpenenuts 10BEPUTEIbHBIA MHTEPBAI JJIsl CPEHETO 3HAYCHUSA
CoJIep)KaHME KaJbliUs C JIOBEpUTEIbHOU BeposATHOCTHIO 0,9 (mpeamosiaraercs, 4Tro
MOoKa3aTesb pacipeaesicH 0 HOPMaJIbHOMY 3aKOHY).

Tecmul 013 camoKkoHmpona

1.Kakue cTaTuCTHYECKHE COBOKYITHOCTH OTHOCSITCSI K TeHePaJIbHbIM?:
a) €CIIM YUCIIO YWICHOB COBOKYITHOCTH N —> o]

b) ecnu 4KCI0 YICHOB COBOKYITHOCTH OTPAHUYCHO;

C) eClli COBOKYITHOCTh COCTOMT TOJIBKO M3 JTUCKPETHBIX BEIHUYUH.

2.Kakue cTaTHCTHYECKHE COBOKYITHOCTH OTHOCATCS K BHIOOPOYHBIM?:
a) €CIIM YMCIIO YWICHOB COBOKYITHOCTH N —> o0

b) eciu 4uCIIO YIEHOB COBOKYITHOCTH OIPaHHUCHO;

C) €ClIi COBOKYITHOCTb COCTOUT TOJIKO M3 JUCKPETHBIX BEIMYHH.

3.YUuc/i0Bble XAPAKTEPUCTUKH, KAKHX CTATHCTHYECKHUX COBOKYIHOCTEH
SIBJISIFOTCS CJIY4YallHbIMU BeJIUYUHAMMU?

a) TeHepaIbHBIX;

b) BBIOOPOYHBIX;

C) HHM TeX HU JIPYTHUX.

4.I'eHepajibHas CPpeAHAS oNpeessieTcs Mo popmy.ie:

a) iz%zk:mixi;
b) Yzﬁgxi;
c) o =%i(xi - X)?;

2_ik Y
d) s _n_lizz;mi(xi x)%.
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5.Bbi0opoyHas cpeaHsis onpeneasercs no gpopmye:

a) >_<=%Zk:mixi ;
b) i:%gxi;
c) o =%i(xi - X)?;

2_Lk Y
d) s _n_lgmi(xi x)2.

6. Hansy4ynel oueHKOM reHepaJbHO cpeHeil SIBJIAETCS:
a) UCIIpaBJICHHAs] BEIOOPOYHAS TUCTIEPCHUS;

b) cpennsist BBIOOpOUHAS;

C) reHepayibHasi TUCTIEPCUS;

d) ucrpaBiieHHOE Cpe/IHee KBAPATHUECKOE OTKIIOHCHHE.

7.1'eHepanibHOM AUCHIepCHeil HA3BIBACTCH:

— 1 &
a) x:HZmixi;
b) ?:%gxi;
1& .
C) GZZNZ(Xi—X)Z;

2_ik Y
d) s _n_lizzl:mi(xi x)2.

8.Uem mupe 1oBepuTebHbII HHTEPBAJ:

a) TeM MEHbIIIE COOTBETCTBYIOIIAsL JOBEPUTEIbHASI BEPOSTHOCTD;

b) Tem Gosblie COOTBETCTBYIONIAS JJOBEPUTEIbHAS BEPOSTHOCTH;
C)IOBEpUTETbHAS BEPOSTHOCTh HE 3aBUCUT OT IIMPUHBI JOBEPUTEIBHOTO
WHTEpBaa.

9.McnpaBJjieHHOI BLIOOPOYHOI JUCTIEPCUEil HA3BIBACTCS:

a) ;(:%Zk:mixi;
b) Y:%%xi;
Q&:%im—%%

2_ik Y
d) s _n_lgmi(xi X)%.
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10.Pacnpenenenne CTbroieHTa 3TO:

a)T=X_X;

b) T = X=X,
5;

)T =X

S-

X

35



Tema: cKAYANOMETPUS»

1.Bonpocskl AJ151 IPOBEPKH UCXOHOTO (0230BOI0) YPOBHS 3HAHMM:
1. Onpenenenue 3ByKa.

2. Buzipl 3ByKOB: TOHBI, IIIyMbI, 3BYKOBBIE YJapPhl.

3. BricoTa 3ByKa.

4. I'poMKOCTb 3BYKA.

5. TemOp 3ByKa.

2. llesieBble 3a1a4un:

CTVYeHT J10JI2KeH 3HATh:

IToHsiTHE MHTEHCUBHOCTH 3BYKa
ITonstue 3BYKOBOI'O 1aBJICHUA

CyOBbeKTUBHBIC 151 O0OBbEKTHUBHBIC
XapaKTEPUCTHUKU 3BYKa

[lonsitTue mopora ©6Goaum ©  Topora
CHBIIIAMOCTH

3akoH Bebepa-dexnepa
EnuHnnel mKkanel ypoOBHEM T'POMKOCTH H
UHTEHCUBHOCTH

Jluteparypa

1.Pemu3zoB A.H., Makcuna
AT, IToranenko Al
MenunuHckas 151
Oouonornueckas ¢usznuka. M.,
«Ipoday, 2008, §§ 6.1-6.3.
2.Pemu3zoB A.H., Iloramenko
A, Kypc ¢usukun. M.,
«dpoda»,2008, §7.4.

3.®uzuka u Ouodusmka.(rmoa

pen. AwuntoHoBa B.D.). M.,
«I'S90TAP-Meaua», 2008, §§
3.1-3.3

4, bouuesa H.U., boruer N.O.
PykoBoacTBO K 1abopaTopHbIM
3aHATHSAM 10 JIUCIUIUIMHE
«Puszuka, Marematwka», U.ll.
BnagukaBka3z, ®OI'BOY BO
COI'MA, 2020, C. 4-12.

L 3BYKOBBI€ MCTOObI HCCJIICA0OBAaHUA B
KIIMHHUKC: ayCKYyJbTaluA, IICPKYCCUA

CTVIEHT T0JKEeH YMeTh:

e [lonp3ysCh KpPUBBIMH PABHOM TI'POMKOCTH,
HaXOJIUTh COOTBETCTBHE MEXKITY
I'POMKOCTBIO M1 HHTEHCUBHOCTBIO Ha Pa3HBIX
qacToTax

e OOBACHATH MPUHIUI paOOTHI ayAMOMETPA

3. 3ajaHus A5 CAMOCTOSITEJIbHOM PadoThI 10 U3y4YaeMou TemMe:
1. YUro HazpiBaroT 3Bykom? Ilepeunciaure BUIBI 3BYKOB.
2.Ilepeuncnure (puznyeckrue XapakKTEpPUCTUKH 3ByKa.
3.0nummuTe, Kak YCTaHABIWBAIOTCS JiorapuMUYEecKue
WHTEHCUBHOCTU U TPOMKOCTH 3BYKA.

4. Vicnone3ysh TpPEACTABICHHbIE HAa PUCYHKE  KPUBbIE pAaBHOW TI'POMKOCTH,
BBISICHUTE, KaKOW U3 JABYX 3BYKOBBIX CUTHAJIOB UMEET OOJBIIYI0 TPOMKOCTb:

a) curHai yactotsl 50 I'l 1 ypoBHe MHTEHCUBHOCTH 60 n1b Wi CHrHan 4acTOTHI
1000 I'y mpu TOM k€ ypOBHE HIHTEHCUBHOCTH;

IKaJIbl  yYpPOBHEHU
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0) curnan yactotel 50 I'l u ypoBHEe MHTEHCUBHOCTH 40 nb WM CUTHAII TOW XKe
4aCcTOTHI C YPOBHEM MHTeHCUBHOCTU 50 1B?
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gy
100 S e
L ///
90 - ‘-—I-_._--"- /l
80 = : LA e
70 i St N AL
60 ] iy :"t:::‘ [t — AL
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40 frmeee B NS ST = A
30 (’,; %\\.\‘\ \\'\ /”
[T L N el
20 i"ec\\\\ M y
e NG TN S~/
10 = \\ g v Al
0 | ; ™ - A
L ;‘ P
50 100 500 1000 5000 10000

YacTtoTa (Tin)

5. BepHo nm, 4TO 4yem OOJbIIE€ YacTOTa 3BYKOBOIO CUTHAjla, TEM BBIIIE €ro0
IPOMKOCTb? (MCIIONIb3YyWTE KPUBBIE PABHOW I'POMKOCTH).

6.UTO Ha3bIBAIOT BOJHOBBIM COMPOTUBIEHUEM? KOA(DPUIMEHTOM MPOHUKHOBEHHUS
3BYKOBOH BOJIHBI?

7. 3anummure Gopmyiy s Ko3pPuiueHTa NpOHUKHOBEHHS 3BYKOBOW BOJIHBI.
8.IlepeuniciiTe OCHOBHBIE CYOBEKTUBHBIE XapaKTEPUCTHUKU 3BYKA U YKAKUTE Kak
OHH CBSI3aHBI C OOBEKTUBHBIMH XapAKTEPUCTHUKAMHU.

| 3aBUCHT OT .........
2) 3aBUCHT OT .........
) 3aBHUCHUT OT .........
9. lonumuTe HEIOCTAIOIINE CBEACHNS B HUKECISAYIOIIEM TEKCTE:
e [J1aCHBIN 3BYK UMEET .................CTICKTP, @ COTJIACHBIN 3BYK = .......ccccceerrunns
CIIEKTP.
o [lepkyccus MO3BOJSET OMPEACTHTH ......... ..............BHyTPEHHUX OPTaHOB.
e benr - »92T0 emuHMIA IKaIBl  YPOBHEH 3BYKa,
COOTBETCTBYIOIIAsl U3BMEHECHUIO YPOBHS ............... . B 10 pas.
e lHTEepBan ypoBHEH IPOMKOCTH MEXY MOPOTOM CIIBIIIIUMOCTH W TOPOTOM
............ paszeneH Ha ........... SAUHUI], KOTOPBIC HOCAT HA3BaHUE ...........

Tecmut 013 camokonmponn

1. 3ByKk npeacrasasieT co0oii:

a) MeXaHUYeCKHe BOJIHBI ¢ yacToTo meHee 20 '

b) mexanundeckue BoaHbI ¢ actoramu oT 20 I'y 1o 20 kIix;
C) MexXaHWYEeCKHe BOJIHBI ¢ yacToToi 6omee 20 kI ';
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d) amekTpomarauTHBIE BOJIHBI ¢ YacToToi ot 20 I'r mo 20 k1.

2. [Toporom cabLIIIMMOCTH HA3bIBAETCSH:

a) MUHUMaJIbHAs 4acTOTa BOCIPUHUMAEMBIX 3BYKOB;
b) MUHUMaJIbHAS HHTEHCUBHOCTD 3BYKOBOW BOJIHBI;
C) MaKCUMaJbHasi TPOMKOCTb 3BYKa;

d) MakcHMaabHass ”HTCHCUBHOCTh 3BYKOBOW BOJIHBI.

3.B MeauuuHe WHAMBHUIYAJbHOE BOCIPUSITHE 3BYKAa 4YeJIOBEKOM NPHUHSITO
XapaKTepH30BaTh:

a) TPOMKOCTBIO 3BYKa;

b) akycTHUECKUM CIIEKTPOM;

C) BBICOTO ¥ TPOMKOCTBIO 3BYKa;

d) moporamu CIBIIIMMOCTH 1 OOJICBOTO OLIYIICHHS.

4.K 00beKTHBHBIM XapaKTePUCTHKAM 3BYKa, BOCIPMHMMAEMbIM 4€JI0BEKOM,
OTHOCHTCH:

a) TPOMKOCTb, YACTOTa, TEMOD;

b) yacToTa, UHTEHCUBHOCTD, AKYCTHUCCKUH CIICKT;

C) aKyCTHUUYECKHI CIEKTp, aKyCTUUECKOE JaBJICHUE, BBICOTA.

5. K cy0beKTHBHBIM XapaKTEePHUCTUKAM 3BYKA OTHOCSATCS:
a) TPOMKOCTb, BBICOTA, TEMOD;

b) yacToTa, ”HTCHCUBHOCTD, aKYCTUYCCKUH CIICKTD;

C) aKyCTUUYECKHUH CIEKTP, aKyCTUYECKOE JaBJICHHUE, BHICOTA.

6. Aynnomerpueil Ha3bIBaeTCH:

a) OJIMH U3 METOJ/IOB UCCIIEAOBAHUS OCTPOTHI CITyXa YeIOBEKa,
b) oauH U3 METOIOB TMArHOCTHKH OPTaHOB ClTyXa YeI0BEKa;
C) OZIMH M3 METOJIOB AJIEKTPOPU3NOTEPANTHH;

d) oJMH U3 METO0B U3MEPEHUST CKOPOCTH 3BYKA.

7. Iloporom 60J1eBOr0 OIIYIIEHUS HA3BIBAETCH:

a) MaKCHUMaJIbHasA 4aCTOTa BOCIIPUHUMACMbBIX 3BYKOB

b) MaKCHUMaJIbHas AJIMHA BOJIHBI BOCITIPHMHUMACMBIX 3BYKOB
C) MaKCUMaJIbHO BOCIIPMHUMACMas BbICOTA 3BYKa

d) MaKCHUMAaJIbHO BOCIIPUHUMACMasA HHTCHCUBHOCTD 3BYyKa

8. Kakoe cy0ObeKTHBHOe OIIyLIeHHE IMOYTH IMOJHOCTHIO OIpeaeaseTcs
3HAYeHHeM CWIbI 3BYKa NIPU (PUKCUPOBAHHOI yacToTe?:

a) BBICOTA 3BYKa;

b) rpomMkoCTS;

C) TeMOp;
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d) CY6’[>6KTI/IBHBIC OIIYHICHUA HC 3aBUCAT OT YAdCTOTBI M ONPCACIAIOTCA TOJIBKO
3HAYCHUEM HHTCHCUBHOCTH.

9.Ilpu M3MeHEHMH 4YACTOTHI TMPOCTOr0 TOHA, KaKHe CYObeKTHBHbIE
omrymeHusi 0yAyT MEHAITbCSH, €CJIM CHJIAa 3BYKA OCTAaeTCsl MOCTOSAHHOM?:

a) TOJIBKO BBICOTA;

b) ToBKO TPOMKOCTH;

C) BBICOTA U TPOMKOCTb.

10. AyauoMeTpusi- 3TO METO/ ONpee/IeHUs1 OCTPOTHI CJIyXa, OCHOBAHHBIN Ha:
a) U3MEpPEHNE NHTEHCUBHOCTH 3BYKa Ha Pa3HbIX YaCTOTAaX;

b) m3mMepeHnr TPOMKOCTH 3ByKa Ha pa3HbIX YaCTOTAX;

C) U3MEPEHUH MOPOTra CIABIIIMMOCTH Ha Pa3HbIX YaCTOTaX;

d) aHaM3e aKyCTHUECKOTO CIIEKTPa 3BYKa.

11.Yemy paBHa JJHHA 3BYKOBOl BOJIHbI, PACHPOCTPAHSIOUICHCH €O
ckopoctbio 360 M/c u ¢ nepuonom 7= 0,04 c?:

a) 900 m;

b) 24,4 xm;

C) 9 xm;

d) 14,4 m.

12. ®u3nyecKoil 0CHOBOM METOAA JHATHOCTHKH «IEPKYCCHUS» SBJISIETCH:
a) U3BMEHEHHUS PEKMMa TCUCHUS KPOBH,

b) siBJICHHME aKyCTHYECKOTO Pe30HAHCA;

C) MOTJIONICHUE U OTPAKEHHE CBETA.

13. ®usnyeckoii BeananHoii m3mepsieMoii B cucreme CH B B/ M” siBiisiercsi:
a) TPOMKOCTbH 3BYKa:

b) yactoTa 3ByKa;

C) 3ByKOBOE JIaBJICHHE;

d) MIHTEHCHBHOCTh WJIM CHJIa 3BYKA.

143akon  BeOepa-®dexHepa  yCcTaHABJIMBaeT  3aBHCHMOCTb  MEXKAY
BeJIHYHHAMM:

a) MHTEHCUBHOCTBIO U YaCTOTOM 3BYKa,

D) rPOMKOCTBIO M HHTEHCUBHOCTBIO 3BYKA,

C) TPOMKOCTBIO U HaCTOTOM 3BYKa;

d) TPOMKOCTBIO M CKOPOCTBIO 3BYKA.

15. ExuHuueii mKaJjibl YypOBHEH TPOMKOCTH SIBJISIETCH:
a) beu;

b) Hemuber;

C) ®oH.
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16. Ha pucyHke n300paeH aKyCTHYECKHIl CIIEKTP:

a%
100
75
50
25 1
I RNTHTEM
0 400 800 1200 1600 2000 v, I'm

a) CIIO’KHOT'O TOHa;
b) myma.

17. Ha pucyHnke n300pakeH aKyCTHYECKUIl CIIEKTP:
A

[l 1 1 1

100 500 1000 2000 4000 10000 v, I'm

) CII0)KHOTO TOHA;
b) myma.
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Tema: «OIIPEAEJIEHUE BA3KOCTHU KUIAKOCTHN»

1.Bonpocskl AJ151 IPOBEPKH UCXOHOTO (0230BOI0) YPOBHS 3HAHMM:

ok E

ArperaTHble COCTOSIHUS BEIIIECTBA.
[Tonsarue nuddysumn.

3akoH Apxumena.

dopmyia sl HaXOXKISHUs 00beMa Iapa.
IToHsiTHE TJIOTHOCTH BEIISCTRA.

2.1leseBble 3aga4m:

CTVYIeHT J0JI7KeH 3HATh:

DU3UYECKYIO MIPUPOTY BSI3KOU
KHUJIKOCTH

VYpaBHenne HproToHa

Enunuibt M3MEpPEHUS BSI3KOCTHU
KUJIKOCTH

OnpeneneHuss  HBIOTOHOBCKUX |
HEHBIOTOHOBCKUX KUJKOCTEU
[TonsTus JIAMUHAPHOT'O 51

TypOyJIEHTHOTO TCUCHUI
3akoH ['arena-Ilya3zeis
Meronsl  omnpeneneHus
KUIKOCTU

BA3KOCTH

CTYyaeHT J0JI2KeH YMETh:

['paduyecku UHTEPIIPETUPOBATH
JJAMUHAPHOE U TypOYJEHTHOE TCUCHUS
KUJKOCTH

Brruncnsate uncno PeliHonbaca
OOBSICHAT,  KIMHMYECKHH  CIOco0
ONpeIeNICHNs BA3KOCTHU KUJKOCTH
BoeiBouTh hopmyny asist onpeneneHus
Kod(ppuleHTa BSI3KOCTU KHUIAKOCTH
o meroay Ctokca

Jluteparypa

1.PemuzoB A.H., Makcuna A.I.,
I[Torannesko A.Sl. MemunuHckasd u

Oouonornyeckas  gusuka. M.,
«podar, 2008, §§ 7.1-7.5.

2.PemuzoB A.H., Iloraneuko A.4.
Kypc dusuku. M., «JIpoda»,2008,
§§ 8.3-8.6.

3.®uzuka u ouodusuka (moa pe.
AntonoBa B.®.). M., «'DOTAP-
Menuay, 2008,

§21.2.

4.AntonoB B.®., YUepnsin A.M.,
KoznmoBa E.K., Kopxyer A.B.

duzuka u onodusmka.
IIpaktukym. M., I'DOTAP-
Menua, 2008, § 2.1.

5.bomuesa H.M., boumes UN.D.
PykoBoacTBO K  J1abOpaTOpHBIM
3aHATHSAM o TUCITUTIIINHE
«®u3uka, wmaremaruka», Y.ll.
BnanukaBkas, dI'bOY BO

COI'MA, 2020, C. 13-109.

3.3agaHus 1M CAMOCTOATEIbHOM Pa0oThHI O U3yYaeMoii TeMe:
1.YTo Ha3pIBaeTCs BHYTPEHHUM TPEHUEM?
2.3anumuTe ypaBHeHUe HbroTOHA 1151 TEUEHUS BSI3KOM JKHIKOCTH.
3.Uto xapakTepu3yeT rpaIi€HT CKOPOCTH?
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4 3anmumute GopMymy Il OTHOCUTEIHLHOTO KOA((UITMEHTA BSI3KOCTH.

5.B kakux equHunax uzMepsiercs KodhPUIMEHT BA3KOCTH?

6.Yto xapakTtepusyet uncio PeliHosnbaca?

7.Kak omnpenensiercsi cpelHsss CKOPOCTh JJAMHUHAPHOTO TEUEHUs IO HEIIMPOKOU
TOpPU3OHTAIBHOU TpyOe?

8. 3anumute popmyny ["arena-Ilyaseitns.

9. lonuiure HEAOCTAIOIINE CBEICHUS B HIXKECIIEAYIOIIEM TEKCTE:

e JKunkoctd, y KOTOPBIX KOI(PHHUIIMEHT BAZKOCTH 3aBUCUT TOJBKO OT MPHUPOIIBI

KUAJKOCTH U TEMIEPATYPBI, HAZBIBAFOTCS ....eeeerruveeeennureeeaninreeennireeennns , K HUM
OTHOCSTCH ..eveeenveeennnnn s eeeeerrreeereeenas ) eeeeeeeerrreeeeas .

e CTpPYKTypHO BSI3KUMU WJIM HEHBIOTOHOBCKMMH HAa3bIBAIOTCS KUJKOCTH Y
KOTOPBIX KOI(P(MUIUEHT BSA3KOCTU 3ABUCHUT OT .eeervreeereveerveeennnens 1/ (U
HAIIPHMED . . . .. oottt e e e e e e e s e r s

10.Kakue ycnoBus JOJKHBI BBITOJIHATHCS IPU U3MEPEHUH BSI3KOCTH METOAOM
Croxca?
11. Yto Ha3bIBaeTCS TUAPABINYECKUM COITPOTHUBICHUEM?

Tecmut 013 camoKoHmponn

1. C yBesinueHHeM TeMIePaTYypPhbl BA3KOCTD KHIKOCTH:
a) YMEHBIIIAETCS TOJIBKO Y HbIOTOHOBCKHUX JKHIKOCTEH;

b) yMeHbIIaeTCs TOIBKO Y HEHBIOTOHOBCKUX YKHJIKOCTEIH;
C) YMEHBIIIAETCS Y JIFOOBIX JKUIAKOCTEH.

2. Uucao PeiiHobaca BLIYMCIISIETCS 1JI5 ONpe/IesIeHusI:
) BSI3BKOCTH JKUJKOCTH;

b) pexxuma TeueHUS KUIKOCTH,

C) IMHAMHYECKOTO JaBJICHUS B KHUIKOCTH.

3. 'paauenT ckopoctu B popmyae Horotona F=nSAv/Az7 xapakrepu3yer:

) U3MEHEHHE CKOPOCTH TCUCHHS KUIKOCTH BO BPEMCHH;

b) n3MeHeHne CKOpOCTH TEUCHUSI KHUIKOCTH 110 HATIPABJICHHUIO BJIOJIb TPYOBI;

C) W3MCHEHHE  CKOPOCTH  TCUYCHHS  JKUAKOCTH  TI0  HAIpPaBJICHUIO,
NEPIEHANKYJIIPHOMY ITIOTOKY JKHJIKOCTH.

4. Metoaom CToKca U3MEPSIOT:

a) kK03((HUIIUEHT MOBEPXHOCTHOI'O HATSHKEHHUS KUIKOCTEH;
b) k03P PHUIHEHT BI3KOCTH KUIKOCTENH;

C) IJIOTHOCTD YKHUJIKOCTEH;

d) cMaunBaroIIy0 CIOCOOHOCTH JKUIKOCTEH.
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5. C yBeJuYeHHEM CKOPOCTH JIBHJKEHHSI TejJa B KHJAKOCTH CHJIA
CONIPOTUBJICHUS:

a) YMEHBILIACTCS;

b) Bo3pacraer;

C) HE MCHSCTCS.

6. Ha yuyacTke cy’keHus1 TpyObI:

a) YMEHBIIIAeTCs IMHECHHAS CKOPOCTh TCUCHHS JKUIKOCTH,
b) yBenmunBaeTcs TMHEHHAS CKOPOCTh TCUCHUS KHUJIKOCTH;
C) yBeIHUUHUBAETCS 00BEMHAS CKOPOCTh TEUCHUS KUIKOCTH;
d) ymeHbimaeTcst 00bEMHASI CKOPOCTH TEUCHUS JKUIKOCTH.

7. Kuakoctu, K03IPPUIHEHT BI3KOCTH KOTOPBIX 3aBHCUT OT PeKMMAa HX
TeYeHHs M JaBJICHNsI, HA3LIBAIOTCH:

a) HbBIOTOHOBCKHUMH;

b) HEHBIOTOHOBCKHUMU;

C) uacaTbHBIMHU.

8. Kuakoctn, KOXPPUUIMEHT BAZKOCTH KOTOPHIX 3aBHCHT OT MPHPOABI
JKMIKOCTH ¥ TEMIIEPaTypbl, HA3bIBAIOT:

a) HEHbIOTOHOBCKHMH;

D) HEIOTOHOBCKUMU;

C) TaKuX KUJIKOCTEH B IPUPOJIE HE CYIIECTBYET.

9. OT KaKkoil BeJIMYUHBI 3aBHCHT CHJIA BHYTPEHHEro TPeHUs MeKIy ABYMS
CJIOSIMU KUJAKOCTH?:

a) TpaJiIi€HTa CKOPOCTH;

b) oT arperaTHOro COCTOSIHHS BEIIECTBA;

C) OT TEMIIEPATYPHI.

10. Kak 3anucbiBaercs 3akoH I'arena-Ilyaseinn?:

a) L= pl_pZ;
8n

b) Q: pl_p27ZR4;
8ln

C) Q= pl_pz ﬂrz.
4vn

11. Yto onpenensier uncao Peiinoabaca?:

a) KpUTEepUH Tepexoia JJAMUHAPHOTO TEYCHHS B TYPOYJICHTHOE;
b) ObICTPOTY U3MEHEHHSI CKOPOCTH OT CJIOSI K CJIOK0;

C) IMHAMUYECKOE JIaBJICHUE B KUJKOCTH.

12. Kosin4ecTBO KUAKOCTH, IPOTEKAKOIIEH M0 TPyOe:
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a) TPONMOPIHUOHATBHO PpA3HOCTH JABJIEHWW HA KOHIAX TPYOl © ee
TUIPABIMYECKOMY COMTPOTHUBIICHHUIO;

b) npomopuMOHATBPHO PA3HOCTH JABJICHWH Ha KOHIAX TPyObl M OOpaTHO
MPOTMOPIIMOHANIBHO €€ TUIPABINYECKOMY COPOTUBIICHUIO;

C) 00paTHO MPOIMOPLMOHATILHO PA3HOCTH JJABJICHUI HA KOHIAaX TpyOe.

13. Ilpu JJaMMHAPHOM TeYeHUM KUAKOCTH:

a) CJIOM HE TMEPEeMEUIMBAIOTCSA, TEUEHHE HE COIMPOBOXKAACTCS XapaKTEPHBIMHU
aKyCTHUYECKUMU IIyMaMu;

b) cimom KUAKOCTM HE MEPEMENIMBAIOTCA, TEYECHUE COMPOBOXKIACTCS
XapaKTepHBbIMU aKyCTHUECKUMHU [ITyMaMHu;

C) CJIOU KHJIKOCTH TMePEMEIINBAIOTCS, 00pa3ys 3aBUXPEHUSI.

14. IIpu TypOy/I€eHTHOM TE€4YEeHUM:

a) CIOM OSKHJIKOCTHU HE TMEepPEMENIMBAIOTCS, TEUEHHE HE COMPOBOXKIACTCS
XapaKTEPHBIMU ITyMaMHU;

b) ciow SKUAKOCTH TEPEMEIIUBAIOTCS, O00pa3ys 3aBUXPCHHS, TEUYCHHUE
COIPOBOXK/IAETCS XapAKTEPHBIMU aKyCTUUYECKUMH IIIYMaMH;

C) CIIOM KUJAKOCTH TIEPEMEIIMBAIOTCSA, 00pasys 3aBUXPEHHs; TEUYCHHE He
COIPOBOK/IAECTCS XapAKTEPHBIMU aKyCTUYECKUMHU LIIYMAMH.

15. Cuna F =67mRv, aBjsieTcsi OCHOBOIA:
a) METO/a KalMMJUIIPHOTO BUCKO3UMETPA;
b) meronma Ctokca;

C) METO/Ia OTPBIBA KaIlelb.

16. Ilo kaxkoii ¢opmyJie ompeneasierc KO3I(p(PUUUEHT BA3ZKOCTH B MeTOJe
Crokca?:

FAz .
3)77: )
nSAv
b)n:ggrzp_po;
9 v
F
C) n=—-—.
) 1= R0
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ohwONERE

Tema: «PEOPAKTOMETPUS»

Bonpocs 17151 IpoBepKH UCXOIHOTO (0230BOI0) YPOBHS 3HAHUIA:

3aKOHBI OTPAKCHHUA U ITPCIIOMIICHUSA CBCTA.

AOCOIIOTHBIM U OTHOCUTEIILHBINA MOKa3aTeIn MMpCIOMJICHUSA CPCILI.

[IpenenbHbIN yroy NpeIoMIICHUS.
[IpenenpHbIi yroa NOJIHOTO OTPAXKEHUS.

3aBUCUMOCTh MPEIEIBHOrO yIJia IPEJIOMIEHHUS U MOJHOTO YIJla OTPAXKEHUS OT
MOKa3aTesen MpeIOMIICHHUS.

2.1leseBble 3aga4m:

CTY/eHT J10JI:KeH 3HATh:

o flBricHUS, MPOUCXOIAIINE npu
pacrpoCcTpaHEHUU CBETa W3 ONTHYECKH
0oJiee MIOTHOM Cpelibl B ONTUYECKH MEHEE

IUIOTHYO
o f{BiICHMUS, IIPOUCXOIAILINE pu
pacIpOCTPaHEHUN CBETa W3 ONTUYECKU

MeHee IUIOTHOW CpeJlbl B ONTUYECKH OoJiee
TUIOTHYIO
eHasznauenue, ycTpoicTBO
pabotel pedpakTomerpa

N IIPUHIUIL

CTVIEHT T0JKEH YMETh:

oCTpOUTh XOJ JIydeli B MPOXOIAIIEM U
OTPAXKEHHOM CBETE€ TIPU  OMNpPEIETICHUN
MoKa3aTesis TMPEIOMIICHUSI O KUAKOCTH C
MOMOIIIBI0 pedpakToMeTpa

¢ OO0BSCHATD METOJ UCCIIETOBAHUS
3aBUCHUMOCTH  TMOKa3aTesisl MOpesIOMIICHUS
KUJKOCTH OT KOHIICHTpAIlUU pacTBOpa

Jluteparypa

1. AntonoB B.®., Yepnbii
AM., Koznosa E.K., Kopxyes
A.B. ®uzuka u Ouodusuka.
[Tpaktukym. M., «['DOTAP-
Menauay, 2008, § 2.3.

2. bormmeBa H.U., Bormes N.D.
PykoBoacTBO K 1a00paTOpHBIM
3aHATUSIM 10  JUCHHINIAHE
«Pu3uka, marematuka», U.1I.
BnagukaBka3z, ®OI'BOY BO
COI'MA, 2020, C. 20—-27.

3.3axanus 1JA CAMOCTOATEILHOM PadOThHI 0 U3y4YaeMoil TeMe:

1.Chopmynupyiite

MIPEIOMJIICHHUSI.
2. OT 4ero 3aBUCST MPEACIbHBIN YOI MPETOMIICHHS U TIPENEIbHBIN YToJI MOTHOTO
otpaxeHusi? OTBeT moaTBepaAUTE GOPMYIIOH.
3. JlonuiivTe HEAOCTAIOIINE CBEICHUSI B HIDKECIICAYIOIIEM TEKCTE:

e [Ipu nepexone CBETa u3

OIITHYCCKH. . ..cevvviinniiiiinnnnnnnnn.
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o [Ipu nepexoe cBeTa 17 S cpensbl B

OIITHUYCCKH. .....civiviiiiiiiiiiennnns yroua IMPCIOMIICHUA OoubIIIe yria
e [lokazarenp INPCIOMJICHUSA PpPAaCTBOPOB OIPCACIACTCA........covvnnna.i. 141
3aBHCUT OT.............cciiiiiiiiennenne.. PACTBOPCHHOT'O BCIIICCTBA.

4. OnuiuTe SBJICHHUE MTOJHOTO BHYTPEHHETO OTPAXKEHUS.

5. Urto Ha3bIBaeTCA MPEAEIIbHBIM YIJIOM MPEIOMIICHUSA?

6. Kakoil yroJy1 Ha3bIBatOT NPEIEIbHBIM YIJIOM ITOJIHOTO OTPAKEHUA?

7. HaueptuTe XOI Jyyed IpPH PpACIPOCTPAHECHHHM CBETA M3 ONTHYECKH MEHEE
IUIOTHOW CpeJibl B ONTHYECKH 00Jiee TUIOTHYIO.

8.ITocTpoiite X0 ayuyel Npu MEPEeXoJe CBETA U3 CPENbl C OOJBIIUM MTOKA3aTEIEM
IIPEJIOMJIEHUS B CPEly C MEHBIIUM II0KA3aTEIEM IIPEIIOMIICHUS.

9. B yem cocTouT npuHUUI paboThl pedpakromerpa?

10.B kakom ciydyae U3MEpEHHE IIOKa3aTeiss IPEJOMIICHUS C IOMOIIBIO
pedpakToMeTpa NPOBOJAT B OTPAKEHHOM CBETE?

11. Ommmmre MeTOx ONpEeAcneHus IOKa3aTeias MPEJOMIICHUS XUIKOCTH B
npoxojsmeM cBete. Iloctpoiite xox nyde B pedpakTtomeTpe s JAaHHOTO
ciryyqasi.

12.IlocTpoiiTe xon mnyded B pePpakTOMETpE MNpU ONPEAEIICHUU IOKa3aTems
IIPEJIOMIICHUS KUIKOCTH B OTPAXKEHHOM CBETE.

13.0T™eTbTe Ha puc. 1a) npeaenabHblid Yroil NpeIoMIIEHUs. U CPaBHUTE MOKa3aTeln
IPEJIOMJIEHUS cpex N1 U Ny.

A

Ny

— . —

gt/2
>

ﬂzz

1!

a)

Puc.1

14. OrmerbTe Ha puc. 10) mpeAenbHBIA Yroj MOJTHOTO OTPAXKEHUS U CPABHUTE
ITOKA3aTeIU IPETOMIICHUS cpea Ny U Ny.

Tecmut 013 camokonmponn

1. OTHOCHUTEJIBLHBII MOKAa3aTeIb MPEJIOMJIEHHS TO OTHOLIEHHE:
a) CKOpOCTHU CBETa B IEPBOW Cpejie K CKOPOCTH CBETA BO BTOPOIi;
b) ckopocTu cBeTa B BaKyyMe K CKOPOCTH CBETa B JIAaHHOH cpejie;
C) CKOpOCTH CBETa B JAHHOM Cpejie K CKOPOCTH CBETA B BaKyyMe.
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2. Ilpu mepexoje cBeTa U3 ONTHYECKU MeHee IJIOTHOW cpedbl B ONTHYECKH
0oJiee MJIOTHYIO:

a) yroJj nperoMJieHus OOJIbINe YTIia MaICHHS;

b) yron majeHus paBeH yriry npeioMIICHHUS,

C) yroJj najcHus OOJIbIe YIiia MPEIOMIICHHS.

3.IIpu pacnpocTpaHeHHMH CBeTa U3 Cpeabl ¢ OOJBIIUM MOKAa3aTejeM
NpeJIOMJIEHHS B CPeIy ¢ MEHBIIIMM MOKAa3aTeeM MPeJIOMJICHHS:

d) yroJ mperoMIICHUs OOJIbINE YTIIa ITaaCHHS;

b) yrom mageHus paBeH yriry mperoMIIeHUS,

C) yroJi najeHus OOJbIIe yIiia MPEeITOMIICHHSL.

4.51BjieHMe, BbI3bIBAIOIICe M3MEHEHHE HANPABJIEHUsI CBETAa NPH Nepexojae ero
Yyepe3 rpaHuUIly pasjeia IByX Cpel Ha3bIBaeTcs:

a) TpeJOMIICHHUEM CBETa,;

b) pebpakiuumeii cBeta;

C) uHTepdepeHIrel CBeTa.

5. ADCOJTIOTHBII MOKAa3aTe/lb NMPeJTOMJIEHUS XapaKTepu3yeT:
a) OINTHYECKHE CBOWCTBA CPEIIBI;
b) cBoiicTBa rpaHHUIIBI pa3jiena IByX CPe/l;

6. OTHOCHTEIbHBII OKA3aTeb MPeJIOMJICHHSI XapaKTepu3yeT:
d) ONTHYECKHE CBOWCTBA CPEIIBL;
b) cBolicTBa rpaHUIlBI pasiena ABYX Cpel.

7. Ilpn moTHOM BHYTPEHHEM OTPa’KeHHM CBeTa OT TPAHWIbI pa3jesia JBYX
Cpel yroJj oTpakeHusl paBeH:

a) yriy majcHus;

b) 90 rpanxycos;

c) O rpamycos.

8.Y¥riioM mOJIHOr0 BHYTPEHHEr0 OTpPaKeHUsl SIBJISAETCSl OMNpe/eSieHHOe
3HAYEHUE:

a) yria MajacHus;

b) yria nmpemomiieHus;

C) yriia OTpaKeHHUS;

9. IlpenejibHBIM YIJIOM MPEJOMJIEHUS] HA3BIBAETCS MAKCHMAJIbHBINA YyroJ
NpeJioMJIeHUus, Ha0/1I0/1aeMblil IPU NMepexo/ie CBeTOBOIO Jiy4a:

a) M3 ONTHYECKU MEHEE TUIOTHOM Cpejibl B ONTHYECKH 00JIee TUIOTHYIO;

b) u3 onTruecku OoJiee MIOTHON Cpeibl B ONTHYECKU MEHEE IUIOTHYIO.

10.Kakoe u3 mnepeyMCcIeHHBbIX ONTHYECKUX SIBJIEHHMIl JIeKUT B OCHOBE
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AeicTBUA peppakTomerpa?:

a) aucrepcus MoKa3aTess MPEeIOMIICHHS;
b) npenomieHue cBera;

C) MoJIApU3AIUS CBETA;

d) unTepdepenius cBera.

11.Kakoe siBjieHHE JIe)KHUT B OCHOBE OIpe/ieJieHUusI KOHIEHTPAIMUA PACTBOPOB C
nomoubio peppaxkromerpa?:

a) onTuYecKas akTHBHOCThH PacCTBOPa,

b) 3aBHCHMOCTH IOTJIOIIECHHUS CBETA OT KOHIICHTPAIMK PacTBOpa;

C) 3aBHCHUMOCTbH [TOKA3aTeIIs MPEIOMIICHUS OT KOHIICHTPAI[H PACTBOPA.

12.I'paHnnuia TEMHOTO M CBETJIOT0 CEKTOPOB, Ha0Jl01aemMasi B pedpakTomerpe
NP U3MePEeHNHU MPO3PAYHBIX PACTBOPOB, COOTBETCTBYET:

a) TpeAeIbHOMY YTy TaJCHUs;

b) npenenbHOMY yrily MpeIOMIICHUS;

C) yIJy IMOJIHOTO BHYTPEHHETO OTPaKCHHUS.

13.I'paHnIa TEMHOTO H CBETJIOT0 CEKTOPOB, HaGII0qaeMasi B pepakTomeTpe
NpHU U3MePEeHNH MOTJIONIAKIIHX PACTBOPOB, COOTBETCTBYET:

a) TpeAeT HOMY YTy TaIeHUS;

b) npenenbHOMY YTy MIPEIOMIICHUS,

C) yIJy MOJIHOTO BHYTPEHHETO OTPaXKCHHUSI.

14. KOHIEHTpaUHI0, KAKHX PACTBOPOB MOKHO H3MEPHUTH C IOMOIIbLIO
pedppaxkromerpa?:

a) TOJBKO MPO3PAUHbBIX;

b) TOaBKO MOTIIOIIAONINX;

C) ONTHYECKU aKTHUBHBIX;

d) JroOBIX M3 yKa3aHHBIX.

15. PeppakTomeTp n3mepsieT KOHIEHTPALMIO PACTBOPOB HA OCHOBE:
a) 3aBHCUMOCTH IOTJIOIICHUS CBETa OT KOHIICHTPAIINH;

b) 3aBHCHMOCTH MOKa3aTess MPeJIOMIICHUS PAaCTBOPOB OT KOHIICHTPAIIUH;
C) ONTHYECKO aKTUBHOCTH PACTBOPOB.
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Tema: «<ITACCUBHBIE DJIEKTPHUECKHUE CBOMCTBA TKAHEW»

1.Bonpocskl AJ151 IPOBEPKH UCXOHOTO (0230BOI0) YPOBHS 3HAHMM:

1. IToCTOSIHHBIN JEKTPUUSCKUN TOK.
2. IlepeMeHHBIN AIEKTPUUECKUIN TOK.
3. 3akod OmMa 151 yyacTKa IeTIH.
4. 3axod OMa U1 IOJTHOM LIEMH.

2.1leseBble 3aga4m:

CTVYeHT J10JI2KeH 3HATh:

TOKa
Iloustue UMIIeJjaHca
MIEPEMEHHOTO TOKA

B

JKUBBIX TKaHeH

dusnveckre 0OCHOBHI peorpaduu
OKBHUBaJICHTHBIEC
CXEMbI TKaHEW OpraHu3Ma

[loHsiTHST aKTUBHOIO M PCAKTHBHOTO
COHpOTI/IBJIeHHﬁ B ICIIN IICPCMCHHOI'O

1 (051

Oco0EHHOCTH  3JEKTPONPOBOAUMOCTH

QJICKTPHYCCKHC

CTVIEHT T0JKEH YMETh:

BeiBoguTh  (hopMyIIBI

HMIICOaHCa

AMIIEJaHCa
SKBHBAJICHTHBIX 3JICKTPUUCCKHUX CXEM

OOBICHATP YACTOTHYIO 3aBUCHUMOCTH

Jluteparypa

1.PemuzoB A.H., Makcumna AT,
I[Toranenko A.M. «MenuimHckas u
OuoJsoruyecKas buszukay. M.
«podar». 2008, §§14.3, 14.4.
2.PemuzoB A.H., Ilortanenko A.A..
Kypc dusuxu. M., «Ipoda», 2008,
§§19.2, 19.3.

3.AntoHoB B.®., Yepubimm A.M.,
Kozmoea E.K.,, Kopxyer A.B.
®usuka u ouodusuka. IIpakTuxkym.

M., «I'90TAP-Meaua», 2008, §
3.9.

4. bonmueBa H.U., bommes H.D.
PykoBonctBO Kk J1abopaTOpHBIM

3aHATUAM T10 Juciumuimiae «dusmka,
Mmatematuka», Y.ll. BmamgukaBkas,
dI'bOY BO COI'MA, 2020, C.
28—35.

3. 3ajaHus A9 CAMOCTOSITEIbHOM PadoThI 10 U3yYaeMoOu TemMe:

AN DN B W=

3aBUCHUMOCTHU
TOKaA.
. Uto Takoe ’KBHBaJICHTHAs cxema?

. UTo Ha3bIBaeTCs NEPEMEHHBIM TOKOM?
. UTO Ha3bIBAIOT JIEKTPUUYECKON MPOBOAUMOCTHIO?

. Kak onpenensitorcsi eMKOCTHOE U HHAYKTUBHOE COIPOTUBIIEHUE?

. UTO Ha3bIBAIOT MOJIHBIM COMTPOTUBIIEHUEM LIEMTU IEPEMEHHOTO TOKa?
. 3anummmre Gopmyiry 00061meHHoro 3akoHa Oma.

. JonummTe HEOOCTAIOIINE CBEACHUS B HUKECIEAYIOIIEM TEKCTE:
JKUBBIE TKAHU HE OOTATATOT - ..''vnneeeeeeeeeeeeeeeeeaaaaenns
UMEET TOJBKO aKTUBHYIO Ml ..................
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8.Kakas skBuBajeHTHas cxema HauboJjee TOYHO MOJEIHUPYET KUBYIO TKaHb?

9. 3anuummTe BBIPAXKEHUS U1 OMUYECKOTO, HMHIYKTUBHOTO M €MKOCTHOTO
COIPOTHUBIICHUU.

10. Ilomyuure ¢opMysly uMIenaHca JUisl LIETIH, B KOTOPOH IOCIEI0BATENIbHO
COEJMHEHBI PE3UCTOP, KATyIlIKa UHIYKTUBHOCTH U KOHJIEHCATOP.

11. JIns kakux 1eneil ucronb3yercs UMIEAAHC B METUIIMHE?

12. Hauepture rpaduk 3aBUCUMOCTH UMIIEIaHCA MBILICYHON TKaHU OT YaCTOTHI.
13. Urto Takoe wummenaHc-meTu3Morpadpusi? PeorpaMMbl Kakux OpraHOB
IIOJIy4aroT C TIOMOIIBIO 3TOT0 MeToAa?

14. Kak umnenanc TkaHed 3aBUCUT OT UX (PU3HMOJIOTHIECKOTO COCTOSTHUS?

15. Kak npu namboniee ymauHOM cXxeMe 3aBUCUMOCTH HUMIIEaHCA TKaHEH OT
YacCTOTHI BEAYT €05 AIEKTPOEMKOCTh M JUAIEKTPUUECKasi IPOHULIAEMOCTh?
16.Kakoe conpOoTHMBIEHHE LENU HA3bIBAIOT PEAKTUBHBIM? BhI3bIBaeT 1 OHO
HarpeBaHue 3JIEMEHTOB AIEKTPUUECKON LIenu?

Tecmut 0na camokoHmpoaa

1. UMmeaaHcoM Ha3bIBaeTCs:

a) UHAYKTUBHOE COMPOTHUBIICHUE 1IEMTU IEPEMEHHOIO TOKA;
b) mosHOE CONPOTHBIICHUE IIETTH TIEPEMEHHOTO TOKA;

C) EMKOCTHOE CONPOTHUBJICHUE LIETIH EPEMEHHOTO TOKA.

2. UMnenance TkaHeil OpraHu3Ma onpeaesaercs:

a) TOJIbKO OMMYECKUM U UHAYKTUBHBIM COIIPOTUBIICHUEM;
b) TonbKO OMUYECKUM M EMKOCTHBIM COITPOTHBIICHUEM;
C) TOJIbKO UHAYKTUBHBIM U €MKOCTHBIM COIPOTHUBIICHUEM.

3. last nenu ¢ pe3ucropoM ¢opmyJia J1jisi OMHYECKOTO COMPOTHBIEHNE NMeeT
BH/I:

U
a) R= I’“ax;
U
b) X, = Imax =Lw;
U 1
C) X =—T%=—,

I Cw

max

4. O0001meHHBIN 3aK0H OMa rJj1acuT:
a) DJEKTPUUECKUUA TOK MPsIMO MPOMOPIMOHAICH HANPSIKEHUI0O W O00paTHO
MPOTIOPIIMOHAJICH COMTPOTUBIICHUIO;
b) HampspKeHME MPSMO MPOMOPLMOHAIEH UMIICIAHC;
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C) 2JEKTPUUYECKUN TOK MPSMO MPONOPLUHUOHATEH HANPSKEHNUIO U UMIIEIaHCY .

S. I menM ¢ KAaTYIKOM HHAYKTUBHOCTH ¢Gopmysa ajas HHAYKTHBHOIO
CONPOTHUBJICHUA:

U
a) R= I’“ax;

max

U

b) X, = Imax =lw;
U

C) X, =—" =i.

l.x. Co

6.lucniepcusi  JIEKTPONPOBOAMMOCTH TKAHM  SIBJISETCS  Pe3yJbTaTOM
3aBMCUMOCTH:

a) EMKOCTHOT'O COITPOTUBIIEHHUSI OT YACTOTHI IEPEMEHHOTO TOKA;

b) HampspKEHMS OT COMPOTHUBIICHHUS,

C) HalpsDKEHUS OT TOKa.

7. i nenu ¢ KOHAeHcaTopoM (¢opmyJia EMKOCTHOIO CONPOTUBJICHUS UMeeT
BH/I:

U
a) R= I’“ax;

max

U
b) X, = Imax =lLw;

Umax 1
C) XCZ | :C—.

max

8.B TpaHCIUVIAHTALIMOHHOM XHPYPIrUM, KAaK OJMH M3 TECTOB KM3HECIIOCOOHOCTH
KOHCEPBHPOBAHHOM KOKH HCIOJb3yeTCs:

a) DJIEKTPOIPOBOJUMOCTb;

b) MHIYKTUBHOCTE;

C) éMKOCTb.

9.ITos1HOe cOMpOTHBJIEHHE IeNMH TEePeMEHHOr0 TOKa ompeaessieTcsi o
popmy.e:

a) U=U, +U?;

— 2 1 2.
b) Z—\/R +(a)L—E) )
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—_ 2 1 2.
C) Z—\/R +(wL+E) ,

10. 3HayenHe uMIeAaHCA OHOJOrHYECKOHM TKAHHM 3aBHCHT OT 4YacTOTHI
NepeMeHHOr0 CHHYCOUAAIbLHOI0 TOKA, €CJIM KJIeTKH B Heii:

a) morudau

b) He morubu

C) 3HaUYCHHUE UMIIEJIaHCA HE 3aBUCHUT OT COCTOSIHUS KJIETOK

11. B naboparopHoii padore mMmneaaHc onpeaeasercs no gopmy.e:

a) 7= YRSy .
XOSV

b) Z= (=)
a}C 1

1
¢)Z= (Lo-—)
)2=(Lo-_)

12. Tkanu opranu3ma MpPOBOJAT TOJBKO ...
a) MIEpEMEHHBIH TOK;

b) mocTosHHBIN TOK;

C) U NMOCTOSIHHBIN U TIEPEMEHHBIHN TOK.

13. Jlyist skMBO# 310POBOIi TKAHU 3ABUCUMOCTh MMIIEJAHCA OT YacTOThI MMeeT
BU/:

Z)
1
2
fa
0 v
a) 1;
b) 2
c) 3;

14. JIlnarHocTHUecKuil MeTOJ, OCHOBAHHBLII HA perucTpanmuM H3MeHEeHUs
HMIIEIAHCA B MPoLecCe CePAeYHOM AeATeJIbHOCTH, HA3bIBAETCS:

a) kapauorpaduei;

b) Tomorpaduwuii;

C) peorpadueii.

15. Inst MepTBOM TKAHU 3AaBUCUMOCTH MMIIEJAHCA OT YaCTOThI UMeeT BH/:
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Tema: <MUKPOCKOIIUS»

1.Bonpocskl AJ151 IPOBEPKH UCXOHOTO (0230BOI0) YPOBHS 3HAHMM:
1.3aK0oHBI IPETOMIICHUS U OTPAYXKECHUS CBETA.

2.0cHoBHbIe TOUkH U T10cKocTH [TOC.

3.IlocTpoenue n300pakeHus B COOMpArOIIeh JTUH3E.

4.0nTruyeckas Cuiia JIMH3HI.

5.Ha3HaueHue U OCHOBHBIE 3JIEMEHTBI MUKPOCKOIIA.

6.Pa3pemaroniasi cnocoOOHOCTh MUKPOCKOIIA, MPEJIeT pa3pelIeHuUs.

2.1leseBble 3aga4m:

CTyaeHT 10JI2KEH 3HATD: Jlurepartypa

e Hasnauenne m ycrporictBo onrtuyeckoro | 1. Pemuszos A.H., Maxkcuna
MHUKpOCKOIa AT, IToTanenko Al
o [loHaATHA npenaena pa3pelieHus u | MeguuHcKas u
pasperaronieii CrtocoOOHOCTH MUKpOCKoIa | Omosiorudeckas ¢usuka. M.,
e CrnocoObl  ymywmieHus  paspemaroineii | «Jpoda», 2008, §§ 21.1-21.9.

CITIOCOOHOCTH
o DopMyJy YHUCIOBOM allEPTypPhI 2.PemuzoB A.H., Iloranenko
e Hasnauenwue anepTypHOil guadparMsi AJSl. Kypc ¢msukn. M.,
o Dopmymy YIJI0BOTO yBEJIHYEHUS Hpoda, 2008, §§ 24.1- 24.6.
MHKPOCKOTIa
e CrienanbHbe METOIbI onrtHyeckoii | 5-bormesa  H.I, borwes
MHKDPOCKOIIIH N.o®. PykoBojactBO K
7a00paTOPHBIM  3aHSATHSM II0
JUCLUMILINHE «®du3zuka,
CTYJeHT 10/KEH YMETh: MaTEMaTHKay, q.1l.

BmagnkaBkas, dPI'bBOY BO

e Ctpouth xo nyueil B mpocreifmeii cxeme | COTMA, 2020, C. 36—-50.
MHUKPOCKOTIA

e OOBACHATDH CTeIIMATIbHBIC METO/TBI
ONTHUYECKON MUKPOCKOIIUU

3aganus I CaMOCTOSAATEILHOM Pa0d0ThI 0 U3y4YaeMoil TeMe:

. ChopMmynupyiiTe 3aKOHBI OTPaKEHUS U MPEJTOMIICHHUS CBETA.

. JlaliTe MOHSATHE OTHOCUTEILHOTO M aOCOIOTHOTO TIOKa3aTese MPEIOMIICHHUS.
. ITocTpoiiTe 1 00BSICHUTE X0 JIy4eil B MpOCTEHIIIe cxeMe MUKPOCKOIIA.

4. JlaliTe onpeneneHne 0003HAYCHUSIM:

WN PP W
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Touka O —
Toukn F —
Touka F’™ —
ITnockoctu MN -
Paccrosuuns OF —

5. 3anummre GopMyily penena pa3perieHus.
6. Jlomummre HEAOCTAIOIINE CBEICHUS B HIDKECIIEIYIOIIEM TeKCTe:

e VYrioBoe YBEJIMYCHUE MHUKPOCKOTIA YUCJIEHHO
1020235 (0 J SR JIMHENHOTO
YBEHUUCHHMS .. ..eenveenneeeenieenneee YTII0OBOTO
YBEIMUCHMS . ..o neeneeeieeeieeennnes

e [lone3Hoe yBeaMUEHHE MHUKPOCKOIA JOJDKHO OBITh
BEJINYMHBI, OIPEAEIIAEMON COOTHOIICHUEM. ... nuueeennneeannneennneenne
7. JlaiiTe moHsATHE pa3peliaroiieil CnocoOOHOCTH MUKPOCKOTIA.
8. Uto Ha3bIBaeTCs anepTypHOU quadparMoil U Ui 4ero OHa CITYKUT?
9. laiiTe omnpeselieHre arepTypHOTO yIiia.
10. Kakoe yBennyeHrne MUKPOCKOTIA CYUTACTCS MTOJIC3HBIM?
11. 3anuummTe GopMyIy yrioBOro yBeJIMYeHUs MUKPOCKOIIA.
12. Yro Takoe nmMmepcuoHHas cuctema? IlpuBeauTe nmpuMepsl BEMIECTB, KOTOPHIC
MOTYT OBITh UCITOJIb30BaHbI B KAYECTBE UMMEPCHUHU.

Tecmul 0na camokoHmpoaa

1. Kakoe onTu4ecKoe siBJIeHUE J€KUT B OCHOBE JeiicTBUSI MUKpPOCKoNa?:
a) pedpaxius cBera;

b) mudpakuus cBera;

C) uHTepdepeHIs CBeTa.

2. CKOJBKO ONITHYECKUX O0CEeH MOKET UMeTh JINH3Aa?:
a) onHY;

b) nse;

C) OECKOHEYHOE MHOKECTBO.

3.Touka, B KOTOPOii COOUPAIOTCH JIy4H, NAJAI0IIME HA JIMH3Y NapajjieibHO
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rJIABHOM ONTHYECKOM OCH, HA3bIBAETCS:
a) 1moOOYHBIM (POKYCOM;

b) omTHyeckuM IEHTPOM;

C) TJaBHBIM (OKYCOM.

4. Besikasi JMH3a MMeeT TOYKY, MPOXOAs 4Yepe3 KOTOPYIO, Jyd CBeTa
HU3MeHseT CBOero HanpaBpJeHusl. ITa TOYKA HA3BIBAETCS:

d) ONTHUYECKUM IICHTPOM JINH3HI,

b) riaBHBIM QOKYCOM JIMH3HI;

C) MHHMBIM (POKYCOM JIMH3BI.

S.®okycHoe paccTOsIHHE —3TO PACCTOSIHHE:

a) Mexnay 3aaHIM (HOKYCOM OOBEKTUBA U MIEPETHUM (DOKYCOM OKYJIISIPa;
b) oT onTudeckoro MeHTpa JIMH3BI 10 ee TIIaBHOTO (OKYyCa;

C) OT 0OBEKTHBA J0 U300PAKCHHSI.

6.Pazpemaronieit CnocOOHOCTHI0 MUKPOCKOIIA HA3BIBACTCS:

a) BeJIMYMHA, OOpaTHAs YBEIUYCHUIO MUKPOCKOIIA;

b) BenmuumHa, 0OpaTHAsE HAUMEHBIIEMY pa3peIIacMOMy PaCCTOSIHHUIO,
C) BenM4KMHA, 00paTHast HOKYCHOMY PaCCTOSHHUIO.

7. Illpenen pa3peuieHus onpeaesasierca popmyJioii:

A
Q) z=———;
2nsin @
b) 2= ;
2A
C) z= ﬂ’
2sin@

8. YBeuunTh pa3penianinyio cnocodHOCTh MEUKPOCKOIIA MOKHO 32 CYeT:
a) YMCHBIIICHUS UINHBI BOJHBI CBETA;

b) yBenuueHwus 4MCIOBOM anepTypsl;

C) MPUMEHCHUS KIMMEPCHOHHBIX 0OBEKTHUBOB;

d) Bcex mepeuncieHHBIX (PAKTOPOB.

HE

O.Ilpn ymeHbIIEHHHM TMpelesia pa3pelleHusl, pa3peliaias CHOCOOHOCTH

MHKPOCKoONA:

a) YMEHbBIIIAETCS;
b) yBennumuBaercs;
C) He U3MEHSETC.

10.PaccTosiHue MeKIy 3aJHUM TJIABHBIM (POKYCOM 00bEKTHBA M TepPeIHUM

rJ1aBHBIM OKYCOM OKYJISIPA HA3LIBAETCSI:
a) (hOKYCHBIM PaCCTOSTHHEM;
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b) paccrosHMEM HaMITy4YIIEro 3PEHHUS;
C) ONTHYECKOH JUIMHOM TyOyca.

11. YriioBoe yBeJin4eHre MUKPOCKOIA YMCJICHHO PABHO:

a) TPOWM3BEICHUIO JIMHCWHOTO YBEJIMUYCHHUS OOBCKTHBA W YIJIOBOTO YBEIHMUCHUS
OKYJIsIpa;

b) oTHOmICHMIO yrila 3peHHs] Ha TPEAMET Yepe3 ONTHYCCKUH Mpubop K yriy
3pEHHUs Ha 3TOT NPEAMET HEBOOPYKEHHOI'O IJ1a3a;

C) OTHOIICHHIO JIMHCHHOTO YBEIWYCHHS OOBEKTHBA K YIJIOBOMY YBCIMYCHHIO
OKYJIsIpa.

12. IIpocTpaHCTBEHHBIN YIroJi, OrPAHMYMBAIOIIMNA KOHYC CBETOBBIX JIy4Yem,
MONAJAI0IIMX B JIMH3Y, HA3bIBACTCH:

a) anepTypHBIM YIIIOM;

b) yrimom 3penus;

C) MpenebHBIM YIIIOM MPEIOMIICHUSI.

13.Kakoe siBjleHHMe OrpaHWYHMBAeT MHHHUMAJILHBIH pa3Mep Ha0JK0IaeMOr0
00beKTAa B ONITHYECKOM MHKPOCKOIe? !

a) audpaxius cBera;

b) nmcrepcus cera;

C) mHTepdepeHIs CBeTa.

14.YucioBas aneprypa onpeaessiercsi BbIpaKeHUeM:

a) A=2nsind;
b) A=nsiné;
c) A=sing.

15. YBemueHue MHKPOCKONA, IPH KOTOPOM IJI1a3 Pa3iu4YaeT BCe IJIEMEHThI
CTPYKTYPbI 00b€KTa, HA3bIBACTCH:

a) TOJIC3HBIM;

b) yrimoBbiwm;

16.Kakoii XxapakTepuCTHKOIl MHKPOCKONA OMNpeaesieTcsi MAKCHMAJIbHbIN
pa3Mep Ha0JII01aeMOro B MUKPOCKOIe 00beKTa?:

a) paspemiaromiei crnocoOHOCTHIO;

b) yBenuueHnem MUKPOCKOTIA;

C) TOJeM 3pSHHS MUKPOCKOTIA.
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Tema: «ITIOJIAPUMETPUS»

1.Bonpocsk! AJ151 IPOBEPKH UCXOHOTO (0230BOI0) YPOBHS 3HAHMM:

1. KopnyckynisspHO-BOJIHOBOM JAyau3M.

2. DIIEKTPOMArHUTHBIE BOJIHBI.
3. CrnexTpsbl MOIJIOICHUS BEUIECTB.

2. llesieBble 3a1a4u:

CTVYeHT J10JI2KeH 3HATh:

eMeTo 1Bl HOJTyYEHUs
HOJISIPU30BAHHOI'O CBETA
e3akoHbl Maioca, bproctepa, buo

e Dusnueckue OCHOBBI
MOJIAPUMETPUH

eMeTo 11 HCCIEeI0BaHUS
MHUKPOCTPYKTYP B

IMOJIAPU30BAHHOM CBETC

CTyaeHT 10/I2KeH YMeTh:

¢ OOBSICHATH U WLTFOCTPUPOBATb:
1)3akon Masroca
2)sBJICHUE BPAIICHUS TUIOCKOCTH
HOJISIPU3AIIAN
3)monsipu3anni0  CBeTa - IPH
JBOMHOM JTy4eTrpeIOMIICHHH

Jluteparypa
I[.Pemu3oB A.H., Makcuna A,
[Toranesxko A.Jl. MenuuuHackas U

ouonormdeckas ¢usuka. M., «JIpoday,
2008, §§ 20.1-20.5.

2.PemuzoB A.H., Iloranenko A.f. Kypc
busuku. M., «Ipoda», 2008, §§ 23.1-
23.3.

3.AutonoB  B.®., UYepneim A.M,,
Kosnosa E.K., KopxxyeB A.B. ®usuka u
onodusuka. IIpakrukym. M., «I'DOTAP-
Menua», 2008, § 2.5.

4 bormmeBa H.U., bommmes U.D.
PykoBOACTBO K 1a00paTOpHBIM 3aHATUAM
o aucruiuimHe «Pu3nka, MaTeMaTHKay,
Y.ll. Bnamukaskas, ®dI'BOY BO
COI'MA, 2020, C. 51-62.

3. 3aaHus 1 CAMOCTOATEILHOM PadoThHI 0 U3y4YaemMoil Teme:

1
2

3
4
5
6
7

[{e)

MOJISIPU3ATOP U aHAIU3ATOp?

Kak ycTpoena npuzma Hukomnsa?

3anummute  Gopmyiy,

. B 4yeMm oTnmume nossipu30BaHHOTO CBETA OT ECTECTBEHHOTO?
. Kak MOXHO mOJy4uTh MOJSIPU30BaHHBIA cBeT? YTO mpencTaBisiOT coOOU

. 3anummTe 3akoHbl Manoca, bprocrepa, buo.
. B ueMm cocTouT siBieHUE Bpall€HUs INIOCKOCTH MOJIIpU3alun?

. Kakue BemniecTBa Ha3bIBatOTCS ONTUYECKA AKTUBHBIMU?
JeXKAaIILyIo

B OCHOBE METOoAa MOJISPUMETPUU

(caxapumetpun). I'1e ucronb3zyercs 3TOT METOA?

npeaHa3HavYeH?

bapmaru?

. HpI/IBeI[I/ITe MNPUHOUIIHAJIBHYO OITHUYCCKYIO CXCMY IOJIIPUMCTpPA. I[JU{ 4qCro OH

. JIns xakux 1eseit uCnoib3yI0T MOJISIPU30BaHHBIN CBET B MEAUITMHE, OMOJIOTUH 1
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10. Onummre MeTO MOMSIPU3ALMOHHON MUKPOCKOTIHH.
11. Jlonmumwure HEAOCTAIOUINE CBEICHUS B HUXKECIIEAYIOLIEM TEKCTE:
o Ilpu OTpaXeHUU oT IpaHULIbI JBYX JIUBJIEKTPUKOB
................................... CBET ......uv coveeereeennneen. ITOJIAPUBYETCSL.
e BpameHue MJIOCKOCTH  MOJSPHU3ALMM  PacTBOpaMU  OOYCIIOBJIEHO
B3aUMOJICCTBUEM  3JIEKTPOMArHUTHOM  BOJHBI €  aCUMMETPHUYHBIMHU
cteereereee.DACTBOPEHHOTO. .. e e AKTUBHOTO ........cc....

Tecmut 0na camokoHmpoaa

1.Kakas BeJIMYHUHA SIBJISIETCS HeNoCpeICTBEHHO u3MepsieMoi
caxapumeTpom?:

a) yIeJIbHOE BpalllcHHE caxapa,

b) yros moBopoTa MmiI0CKOCTH NOJSPU3AIUN B HCCIICYEMOM PacTBOPE;

C) KOHIICHTpAIIUs caxapa B pacTBOPE.

2. OnTHYecKHe siBJIEHHA, JIeKAIHE B OCHOBE METO0B MOJIAPHUMETPHH:
a) oTpasKeHHE U IPEIOMIICHUE CBETA,;

b) mornomenue cBera;

C) sIBIICHUE ONTUYECKOM aKTHBHOCTH.

3. Ha pucyHke cxeMaTH4YeCKH U300pasKkeHa:

¥

d) €CTECTBEHHAs BOJIHA;
b) nmuHeliHO-ToNIIpU30BaHHAs BOJIHA;
C) YaCTUYHO-TIOJIIPH30BaHHAS BOJIHA.

4. CaxapumeTtp (IOJSIPUMETP) MO3BOJISIET ONPEAEIUTH KOHIEHTPAINIO:
) MpO3payHbIX PACTBOPOB;

b) okpalieHHBIX PaCTBOPOB;

C) pacTBOPOB ONTHYCCKH aKTUBHBIX BEILECTR;

5.CBeT ¢ OIHUM €IMHCTBEHHbIM HaNpaBJeHUEM KoJe0aHUH BeKTOpa
HANPSZKEHHOCTH JJIEKTPUYECKOr0 MOJIsl CBeTOBOM BOJIHBI HA3bIBACTCH:

) YaCTUYHO-TIOJIIPU30BAHHBIM;

b) muHEHHO-TTOJIIPU30BAHHBIM;
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C) €CTECTBCHHBIM.

6.CBeT, Yy KOTOpPOro OTCYTCTBYeT KaKoe-JIu00 mnpeuMyllecCTBEHHOe
HanpaBJieHHe KOJIe0aHUH HANPSKEHHOCTH YJIEKTPUYECKOro MOJsi CBETOBOI
BOJIHBI, Ha3bIBAETCSI:

) YaCTUYHO-TIOJIIPU30BAHHBIM;

b) nMuHEHHO-TOIAPHU30BAHHBIM;

C) €CTECTBEHHBIM HJIM HEIOJISPU30BAHHBIM.

7. KOHIEeHTpPaUHI0 KAKHX BeIIeCTB MOKHO H3MEPUTh C TOMOUILIO
noJjsipumerpa?:

a) IpO3pavHbIX;

b) okpameHHbIX;

C) ONITUYECKH aKTUBHBIX.

8. I1o cBoeii ¢pu3nyeckoil Npupoe CBET NMpeacTaBiasieT co0oii:

a) HOHU3UPYIOIIEE AEKTPOMArHUTHOE U3JIyUCHHUE;

b) a7eKTpOMarHUTHBIC BOJIHBI, BOCIIPHHUMAEMbIC OpraHaMK 3pCHHSI YSJIOBEKa,
C) NOTOK ()OTOHOB, BOCIIPUHMMAEMBIX OpraHaAMH 3PCHUS YSIIOBEKA,;

d) cBeT uMeeT JBONMCTBEHHYIO IPUPOAY — 3TO M IMOTOK (JOTOHOB H
AJIEKTPOMArHUTHBIE BOJIHBI.

9. Ha pucyHKe cxeMaTH4eCKH H300paKeHa:

a) €CTECTBEHHAs BOJIHA;
b) nmuHeliHO MoNIIpU30BaHHAs BOJIHA,
C) YaCTHYHO IMOJIIPU30BaHHAs BOJIHA.

10.Kakoii 3aK0H ONMHCHIBAET H3MeHEHHEe MHTEHCHBHOCTH MOJIAPHU30BAHHOIO
CBeTAa OT YIJia MOBOPOTA MJIOCKOCTH aHAIu3aTopa?:

a) 3akoH byrepa;

b) 3akon bproctepa;

C) 3akoH Mautroca.

11. AHM30TpPONMS HEKOTOPHIX KPHCTA/LUIOB, T.e. Ppa3jiiune ONTHYECKHX
CBONMCTB KPHCTAJLJIOB M0 ONpPe/AeJIeHHbIM HANIPABJICHUSIM CBAI3aHA:

) CO CBOMCTBAMH KPUCTAITMUCCKON PEIICTKH KPUCTAILIA;

b) co cBolicTBaMM MaaoIIEToO Ha KPUCTAILI CBETA.
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12. Haauvue JieBO- M MPaBOBPAILIAIOIINX PA3HOBH/IHOCTEN OHOTO U TOIO Ke
BeLEeCTBA ONpeae/aseTcs:

a) TMOJIAPU3AIMOHHBIMU CBOMCTBAMH MPOIIE/IIIETO Yepe3 BEIIECTBO CBETa,

b) ocobeHHOCTSIMU CTPOCHHMSI BEIIECTBA.

13. BeanuuHa yriia nmoBopoTa IUIOCKOCTH MOJSIPU3ALMM CBeTa, NMPOoIeIIero
yepe3 oNTHYECKH AKTHUBHOE BelleCTBO, He 3aBUCHUT OT:

a) JUTMHBI ITyTH, IPOMICHHOW CBETOM B BEIIIECTBE;

b) KOHIIEHTpaIMK BEIIeCTBA B pacTBOPE;

C) moKasareJs MPeIOMIICHHS BEIISCTBA;

d) ZHMHBI BOJIHEI CBETA.

14. Ha aHaJIM3aTop B caxapuMeTpe najaaer:
a) CBET C DIUIMIITHYECKOMN TOJIApHU3aIIUCH

b) cBeT ¢ KpyroBoi MOJISIPU3AIUCIH;

C) IUIOCKO-TIOJISIPU30BAHHbBIN CBET;

d) ecTecTBCHHBI CBET.

15. Ha pucyHke cxeMaTH4YeCKH M300pakeHa:

Z/

— —\‘.
/ M

\
i
i

Y
\\\ —’//

a) €CTECTBEHHAs BOJHA;
b) nmuHelHO moNIIpr30BaHHAS BOJIHA;
C) YaCTUYHO TOJIIPH30BAaHHAS BOJIHA.
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Tema: <KKOHIHEHTPAIIMOHHASA KOJTIOPUMETPU S

1.Bonpocsk! AJ151 IPOBEPKH UCXOHOTO (0230BOI0) YPOBHS 3HAHMM:
1. KopmycKyIsipHO-BOJIHOBOM JTyaJTH3M.

2. DIIEKTPOMArHUTHBIE BOJIHBI.

3. CrnexTpsbl MOIJIOICHUS BEUIECTB.

2. llesieBble 3a1a4u:

CTy/1eHT 10JI2KeH 3HATh: Jluteparypa
o Dusznyeckyro npupony | 1.PemuzoB  A.H., Makcuna AT,
MOTJIOIEHHUS CBETa [Toranmenko A.fJl. Menunuuckas U
e 3aKOHBI MOIJIOLIECHUSI CBETA ouosornueckas pusuka. M., «Ipoday,
e VYCTpOWHCTBO, Ha3HAYCHHUEC u | 2008, §§ 24.1, 24.3, 24.4.
IIPUHIAII pa6ortsl | 2.Pemuzos A.H., IToranenko A.fl. Kypc
(hOTORIIEKTPOKOIOPUMETPA busuku. M., «Ipoda»,2008, § 25.2.
3.busuka w Owodwus3uKa.(mox  pen.
CTyeHT J10/I2KEH YMETh: AntoHoBa B.®.). M., «I'O0TAP-

Menauay», 2008, §§ 8.1, 8.2.
e BrIBOAMTHL bopmyy 3aKoHa | 4 AutonoB B.®., UYepusim A.M.,

byrepa Kosnosa E.K., Kopxxyes A.B. ®usnka u
e CTpouth I Ppa3IM4YHBIX TEI | OHOQH3HKA. [IpakTuKyM. M.,
rpaduku 3aBucuMocTt nokasarens | «<I'90OTAP-Menuay, 2008, §2.6.
MOTJIOIIEHUST OT JJuHbI BOJHBI | 5.boumeBa H.U., bommmes UN.OD.
CBeTa PyxoBonicTBO K 71a00paTOPHBIM
e OOBACHATH OPUHIMIHAIBHYIO | 3aHATUAM 10 gucuuiuinHe «dusuka,
CXeMy M Ha3HAaYCHHC OTICIbHBIX | MaTemaTuka», U.ll.  BmanukaBkas,

0510k0B (poroanekrpokoiopumerpa | DI'BOY BO COI'MA, 2020, C. 63—73.

3. 3aganus 4151 CAMOCTOATEJIbHOM padoThI IO H3y4aeMoOil Teme:

1.CoxpaHsieT U SHEprus NpH MOIJOLIEHWU CBETa CBOI JJIEKTPOMArHUTHYIO
npuponay?

2.Yto Ha3bIBaeTCs ONTHYECKOW IJIOTHOCTbIO U KO3()PUIMEHTOM MPOIyCKAaHUS
pactBopa? ONUIIKNTE METO KOHUEHTPAMOHHON KOJIOPUMETPUH.

3.3anummute ¢dopmyny 3akoHa byrepa-bepa B cucTemMax HaTypaJbHBIX U
JECATUYHBIX JIOTapu(PhMOB.

4.0numMre  NPUHUMIIMAIBHYKO ~ ONTHYECKYHD  CXEMy W Ha3HAu4YCHHE
(OTORIEKTPOKOIOPUMETPA.

5.IlpuBenure npumepbl NpPUMEHEHUS (HOTODIEKTPOKOJIOPUMETPA B MEIUIMHE,
Oouonoruu u apmanuu.

6.1ToueMy CHieKTp MOTIOMIEHUS] MOJIEKYJ ITOJIOCATHIN?

7.1louemMy MOJIEKYJISIPHBIN CIIEKTP MOTJIOMEHUS 00JIee CIIOKHBIM, YeM aTOMHBIN?
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S.I[OHI/IH_II/ITG HCIO0CTAOIMEC CBEACHNUA B HMIKCCIICAYOMIEM TCKCTC:!

® THUIHYHBIC. .....cccceevieeeieeeeeneenne CHEKTPBI-TIOJIOCAThIC, OHU HAOJIFOTAr0TCS
Bt 1 Q09117163200 FRUR 001acTAX.

@ CHEKTPBI TPUMECHSIOT B....ccovvreeereeeerverernnn. aHalu3e ISt
(0] 110151 (53 (53 316 SO Y KOHIICHTpAITUHU BEIIECTRA.

Tecmut 013 camokonmponn

1.0nTHYecKHe SIBJIEHHS], JIeKAIe B OCHOBE MeTO0B ()OTOKOJIOPUMETPHH:
a) oTpaskeHHe U IPEIOMIIEHUE CBETA,;

b) noromenue ceera;

C) AIBJIEHHE ONTUYECKON aKTHBHOCTH.

2. Metoa (oTOKOJOPHMETPHH MOKET NMPHMEHSATHCS, €CJIH KOHTPOJIHPYyeMoe
BeEIIeCTBO:

a) MOIJIONIAeT CBET;

b) BelecTBO ABISETCSA ONTHUECKH aKTUBHBIM;

C) BEIIECTBO SBIACTCS ONTUYCCKH IIPO3PAUHBIM.

3.Kakoii ciekTp 10/5KeH HMeTh HCTOYHHMK CBETa, MCIOJIb3yeMbIi JJIsl CHATHSI
CIEeKTPOB NOTJIOIIEHHS BeleCTB?:

a) MOJIOCATHIN;

b) croniHoi;

C) TMHEHYAThIMH.

4. IlorjiomieHue cBeTa BelIECTBOM IPOUCXOAMUT NPH INepexoje ero aroMoB
(MoJiexy.1):

a) U3 COCTOSIHUS C MEHBIIICH DPHEPTUEH B COCTOSTHUE C OOJIBIICH YHEPTHEH;

b) u3 cocrosiHMsI ¢ OOJBIICH YHEPTHEH B COCTOSHHUE C MEHBIICH YHEPTHEH;

C) TIOTJIONIEHUE CBETA HE CBS3aHO C MPOIECCaMH B aTOMax (MOJIEKyJax).

5.1lBeT OKPACKH PAacCTBOPOB 00BSICHSIETCS] 3aBHCHMOCTBIO MOIJIOIIEHUs CBEeTa
oT:

) ONTHYECKON aKTMBHOCTH BEIIIECTBA B PACTBOPE;

b) cocTostHusI MONIApHU3aINY CBETA;

C) JJTMHBI BOJIHBI CBETA.

6. 1o cBoeii pu3nyecKoii Npupoe CBET NMpeacTaBjsieT co0oii:

) MOHH3HMPYIOIIEEe JICKTPOMATrHUTHOE U3TyUCHHE;

b) anekTpoMarHuTHBIC BOJHBI, BOCIPUHUMACMbIE OpraHAMU 3PCHHUS YCIIOBEKA,;
C) HOTOK ()OTOHOB, BOCIIPUHMMAEMBIX OpraHAMH 3PEHHSI YSJIOBEKa,;

d) cBeT uMeeT JBOMCTBEHHYIO MPUPOAY — 3TO M MMOTOK (POTOHOB U

63



3JIEKTPOMArHUTHBIC BOJIHBI.

7. Kakoii 3aK0H ONMCHIBAE€T 3aBHCHMMOCTH CTeNeHU NOIJIOMIEHHSI CBETa OT
TOJIIIUHELI Beliecrsa?:

a) 3axoH byrepa;

b) 3akon bproctepa;

C) 3akoH Mautroca.

8. Kakoe siBjieHHe onucbhIBaeT 3aKkoH Byrepa?:
a) IpEeJIOMIICHUE CBETA;

b) monspuzanmio cBera;

C) mudpaKIUio CBETa;

d) mormoieHne cBeTa BEIIECTBOM.

9. MoryT Jiu Ba pacTBOpa 0JJHOI0 BellleCTBA ¢ OJJMHAKOBOI KOHUEHTpamueil
HMETb PA3HYI0 ONITHYECKYIO IJIOTHOCTH?

a) na;

b) Her.

10.Kakue onTHYecKHe XAPAKTEPHUCTHKH OYAYT OJIMHAKOBBIMH [IJIsl CJIOEB
0/THOT0 PacTBOPA € PA3HOM TOJIIUHOM?:

a) KO3 PUIMEHT MPOITYyCKAHHUS;

b) onTrueckas IOTHOCTH;

C) Mmoka3aTejib HOTJIOMICHNUS;

d) Hukakwe.

11. Ilpu NpPOXO0:KIEHUM CBETA B ONTHYECKH OJHOPOJIHOM BellecTBe He MOMKET
NMPOHUCXOAUTD:

a) MOTJIOIICHUE CBETA;

b) npenominenue creTa;

C) paccesiHHE CBETa.

64



Tema: « IO3UMETPUS»

1.Bonpocsk! AJ151 IPOBEPKH UCXOHOTO (0230BOI0) YPOBHS 3HAHMM:

1.CoctaB aTOMHBIX sI/IEp.

2.5IBjieHNE paIMOAKTUBHOCTH.

3.Buabl pain0aKTUBHOTO pacmaja.
4.OCHOBHOM 3aKOH PaJMOaKTUBHOIO pacra/a.

2. llesieBble 3a1a4un:

CTVYeHT J10JI2KeH 3HATh:

e Omnpenenenuss W (GOpPMyJIbl  MOTJIOIMICHHOM,
YKCITIO3UITUOHHON u YKBUBAJIEHTHOU
(Omomoruyeckoi) 703, MOIIMHOCTH  JO3BI;

€IMHULIBI U3MEPEHUS ATUX BEJIUYUH (CUCTEMHBIC
1 BHECHCTEMHBIE)

e B3aumMocBs3b MCKIY CHUCTCMHBIMHU u
BHCCUCTCMHBIMH AO3NMCTPHUICCKHUMHU
CANHUIIaMH

e Ou3nYeCKHe OCHOBBLI B3aMMOICHCTBHUS
[ —,y —M3IIy4€HUN U HEUTPOHOB C BEIIECTBOM

a—,

e Ousnueckue OCHOBBI JIEHCTBUSI
VOHU3UPYIONIIUX U3JTyYEHUH HAa OPTaHU3M

e CniocoObl  3alUTBI  OT  HMOHU3HPYIOIINX
W3JIy4YCHUN
e Kimaccupukanuio U TPUHOUN  JEUCTBUS

JNETEKTOPOB NOHU3UPYIOIINX U3ITyYCHUN

CTVIEHT T0JKEH YMeTh:

o OOBsCHATH MeXaHU3M (HOPMHUPOBAHUS
7036l B BEIIECTBE W J>KUBOW TKaHW JIJIst

pa3IMYHbIX  BUJOB VOHHU3UPYIOIIUX
U3JIy4YCHU N

e lcnonb3ys COOTHOULIEHUSI MEXITY
JTO3UMETPUYECKUMU BEJIMYMHAMHU

BBIYHCJIATH A03Y U MOIIIHOCTh U3JTYYCHUSA

e OOBACHATDH OCHOBHBIE MEXaHHU3MBbI
B3aMMOJIECUCTBUS MOHU3UPYIOIIMUX
W3JIyYEHHUU C BELIECTBOM

e OOBSCHATDH MEXaHU3M  MEPBUYHOTO

JNEUCTBUSI MOHU3UPYIOIIUX W3JIyYCHUN Ha

Jluteparypa

1.Pemnzos A.H., Makcuna
AlTl., IToramenko A
MegunuHckas u
ouonornueckass (¢uszuka. M.,
«dpoda», 2008, §§27.3—27.5,
28.1-28.4.

2.PemuszoB A.H., IloraneHko
AJS. Kypc odusuku. M.,
«Ipoda»,2008, §§ 31.7-31.9,
32.1-32.3.

3.®uzuka u O6uodusuka. (mona
pen. AwntonoBa B.D.). M.,
«I'D0TAP-Menuna», 2008, §§
13.1-13.5, 24.3-24.6.

4. bormeBa H.., borues U.OD.
PykoBoacTBO K 1a00paTopHBIM
3aHATUSAM 10 JHUCIHIUIMHE
«®Pus3nka, Marematnkay, 4U.lI.
BmagnkaBka3z, ®OI'BOY BO
COI'MA, 2020, C. 74—86.
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OpraHu3M

3. 3aganus AJ151 CAMOCTOATEJIbHOM PadoThI 0 U3y4aeMoil Teme:

1.0t yero 3aBHUCHUT BEJIWMYMHA ITOTJIONIEHHON 103517 UTO Takoe MOIITHOCTD JO3bI?
2.0nummre (HU3NIecKue MPoIecchl (opMUPOBAHUS TOTJIOMIEHHOW O3Bl IS
pa3nuYHbIX YacThll. B pe3ynbTare Kakux OCHOBHBIX IPOLECCOB IPOUCXOJUT
dbopMHpOBaHUE TTOTJIOMICHHON 03Bl B )KUBOW TKaHU?

3.UeM o0OyciioBlieHa HEOOXOIUMOCTh BBEJICHMS TMOHSATUS IKCIIO3UIIMOHHON 03bI
PEHTIC€HOBCKOTO U y -u3JIydeHHs? B kakux equHuIax oHa u3Mepsercs?

4.3anumure Gopmyiy, CBSI3bIBAIOLIYIO MOTJIOIIEHHYIO U SKCIIO3ULUOHHBIE JIO3BI.
Ot 9ero 3aBHCHUT nepexoaHoi KodpdurmeHT f ?

5. Kak MOUIHOCTH J103bI 3aBUCUT OT PACCTOSHUA 0 PaJIMOAKTHUBHOIO Ipernapara —
VCTOYHHUKA NOHU3UPYIOILIETO U3ITyUeHUs?

6. OT 4yero 3aBUCUT OMOJIOTMYECKOE IEUCTBHE HOHU3UPYIOLIUX U3ITYyUEeHUN?
7.1lpuBenute 3HaueHUA KOA(DPUIMEHTAa KayecTBa U3IyYEHHUs ISl pa3HbIX BUIOB
VMOHU3UPYIOMINX U3ITyYECHH.

8. Uto Ha3pIBaeTcs MpodeCCHOHATBLHON H0301?

9. OnummTe MEXaHU3Mbl B3aMMOJEHCTBUSI C BELIECTBOM « -4acTHl, [ -4acTHll, y

-KBAaHTOB M HEUTPOHOB.

10.Yto Takoe mMpoOHHUKAIOIIAs W HOHU3UPYIOIIAs CIOCOOHOCTH HMOHU3UPYIOIIETO
n3nydeHusa? CpaBHUTE pa3IMYHbIC BUJIbI MOHU3ZUPYIONIUX M3IYYEHHUU 1O ITUM
XapaKkTePUCTUKAM U OOBICHUTE Pa3IUUHUs.

11. JlonuimuTe HEAOCTAIOIIUE CBEICHUS B HUXKECIICTYIOIIEM TEKCTE:

e EcrecTBEeHHBI (OH .........cccceceveeeneee.... JABIYUCHUM  (KOCMUYECKHUE
Jy4d, PaATUOAKTUBHOCTH TIOYBBI, BOJbI, BO3JyXa U T.d1.) CO3/1a€T B
(315015 (1LY PSRN | (¢ 1) PR B IOJI.

e Jlngd [JaHHOTO BHUAA H3IYYEHHUS..........eeveeeersoeeeenneeenennnne. JEUCTBUE
OOBIYHO TEM OOJIBIIIC, YEM.......veenrrierieeeereeeesnreeeesnneeeeeneen.. ABITYUCHUS.

e Tspkenmple 3apsDKCHHBIE YaCTHUIBI  B3aMMOJICMCTBYIOT B OCHOBHOM
Crverrnrerrreeesieeeesnsneeennn . JJICKTPOHAMHU u
TTOATOMY ... .o neeeecveeersveessse OTKIIOHSIFOTCST OT .uv'vvvivevieessveeessneness...CBOETO
MePBOHAYAIILHOTO IBUKEHUS.

e B KOCBEHHOM MEXaHU3ME nojg JEUCTBUEM W3JIyYEHUS
TIPOUCXOJIUT . ... uuveeeeeeveeesnuveeanne.. BOJIBL

IIpOMYKTBI. .....oveeeeeeeeiiaaee, PEATUPYROT C.vvvveeeeeannnn

e CTpyKTypy KMBOT'O OpraHM3Ma MOKHO Pa3/IeJIUTh HA TPU YPOBHS:
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12. Onumute TpsSMON M KOCBEHHBIM MEXaHU3MbI TIOBPEKICHHS MOJIEKYI.

13.Kakue BuIbl JETEKTOPOB HMOHMU3UPYIOIIUMX W3JIy4YeHUH u3BeCTHbI? KakoB mux
OPUHIUT ACUCTBUS?

14. Tlouemy »(h@EKTUBHOCTh OOJydeHHUS BHYTPEHHHX OpPraHOB BHEUTHUMH
WMCTOYHUKAMU y - UJIU PEHTTC€HOBCKOTO M3JIyYEHHS BBIIIE, YEM MPU OOJYYCHUH o -
YaCTULIAMU WM [ -AIEeKTpOHaAMU?

15. ITouemy XpoHUYECKOE 00JIydEHNE MAJIBIMU JI03aMH TaK>Ke SIBJISIETCSA OMACHBIM?

16.Kakyto omacHOCTb IJis YeJOBEKAa HECET BBHIOPOC Pa3IMYHBIX PaTAOAKTUBHBIX
u3oTonoB B arMmocdepy? OnauHakoBO M JeWctBue uX Ha opranusm? Kakue
OCHOBHBIE TIOKA3aTeJM ONPEESAIOT CTENEHb X BO3JACHCTBUS HA OpraHu3M?

Tecmut 013 camokoumponsn

1. YaeabHble MOTEPH IJHEPTUM THKEIbIX 3aPSKEHHbIX YACTUI] BO3PACTAIOT:
d) C YMEHBIIICHUEM PHEPTUU YaCTHUIIbL;
b) ¢ yBennueHneM 3HepTUH YaCTHIIBI,

2. Pagmannonnas aamHa L —»3T1o0 ¢

a) CpeAHss TOJIIMHA BEIIECTBA, HA KOTOPOU SHEPTHUs DJCKTPOHA YMEHBIIACTCS B 2
pasa;

b) cpeansst ToIIKMHA BEIECTBa, HA KOTOPOM SHEPTHUS JJIEKTPOHA YMEHBIIAETCS B €
pas;

C) cpedHsis TOJIIMHA BEIIECTBA, HA KOTOPOW SHEPTHS IJICKTPOHA YMCHBIIACTCS B
10 pas.

3. Tesiom maccoii 60 kr B TeyeHue 6 4acoB ObL1a noryomeHa sneprust 1 /[x.
MomHocTh NOIJIOEHHO# 10361 paABHA:

a) 7,7-107 I'p/c;

b) 9,3-107 I'p/c;

¢) 1,59-10° I'p/c;

d) 1,74-10° I'p/e.

4. UoHM3aMOHHbBIE TIOTEPH S MPeACTABJIAIOT CO0O0ii:

a) MOTEePH PHEPTUH HA MOJOBUHE IMYTH ;

b) moTepu sHepruK Ha BCEM MyTH;

C) TOTepU DHEPTUH, MPOUCXOJSIINE BCICACTBHE HOHU3AIMOHHOTO TOPMOXKCHHUS
YaCTHIIBI.

5. Ciie1oBbI€ 1€TEKTOPHI MO3BOJISIIOT:
a) moJiy4aTh HH()OPMAIIUIO O TOTOKE HOHU3ZUPYIOIIETO U3JTyYEHUS,
b) perucTpupoBaTh MOSIBICHHUE YaCTHUIIBI B 3aIaHHOM IPOCTPAHCTBE;
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C) HaOJII0JaTh TPAEKTOPUIO YACTHULIBI.

6. K uHTerpajibHbIM 1eTEKTOPAM OTHOCHUTCS:

a) kamepa Buibcona;

b) cuetunk I"efirepa-Mroiiepa;

C) MOHHU3AIIMOHHASI KaMepa HEMPEPHIBHOTO ICUCTBUS;
d) uckpoBas kamepa.

7. U3 pyHKUMII KJIETOK K J1eiiCTBUIO A/IePHbIX U3J1y4eHHil HanboJ1ee
YCTOMYMBBI:

a) ClIOCOOHOCTB K JICIICHUIO;

b) cuHTE3 OENKOB M HYKJICHHOBBIX KUCIIOT;

C) IbIxaHue u (POTOCUHTES.

8. Cpennmnii TuHEHBIN PO0Er ¢ - YaCTHIbI 3ABHCHT:
a) OT €€ PHEPIrUH;

b) oT mIoTHOCTH BelleCTBA;

C) OT €€ HEPruM U IJIOTHOCTH BEILIECTBA.

9. Ilo cmocoOOHOCTH KOHUEHTPUPOBATH PAAMOHYKJIHUALI M HNPOAYKTHI
JAeJICHUS] OCHOBHbIE OPIraHbI MOKHO PACIIOJIOKUTH B CJICYIOIUMHA PSAA:

a) IIUTOBHIHAS JKEJIe3a>CKEICT>MBIIIIbI>TICUCHb,

b) neyeHb>cKeneT>>MBIIIIILI> IMUTOBHIHAS KeIe3a;

C) LIMTOBUIHAS JKEJI€3a>TI€YEHb>CKEIET>MBbIIIIIbL;

d) MBIIIBI>TIEYEHB™> IIUTOBUAHAS JKEJI€3a>CKETIET.

10. M30T0N KaJIMs 40K B OPraHU3Me YeJIOBEKA COJCPKUTCH:
19

a) TOJIbKO B KOCTHOM MO3T€;

b) TOJIbKO B FrOJIOBHOM MO3T€;

C) TOJBKO B MBIIIIAX U CEJIEC3EHKE;

d) roloBHOM MO3Te, MBIIIIAX, CEJIC3CHKE U KOCTHOM MO3T¢.

11. U3 pyHKUMH KJIETOK K AeHCTBUIO SAACPHBIX U3J1y4YeHH Haubo1ee
YyBCTBHUTEJIbHbI:

a) CIOCOOHOCTD K JIETICHUIO, CUHTE3 OEJIKOB U HYKJIEMHOBBIX KHUCIIOT;
b)npixanue;

C) porocuHTE3.

12. Kucjopoa ycuauBaeT 0M0JI0TrHYeCKoe JeHCTBHE:

a) c1a00 MOHU3HUPYIOIIUX U3ITYUCHHUI;
b) cuIIbHO MOHU3UPYIOMIMX U3ITYICHUH.
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OTBETDbI

K TeCTaM IJsd CAMOKOHTPOJIA

IIpouseoonas u ougppepenyuan ¢ynkyuu. 1-e, 2-a, 3-b, 4-b, 5-2, 6-cd, 7-b, 8-b, 9-
b, 10-c, 11-d, 12-b.

Heonpeoenennviii unmeepan. OcHoénvie Memoovl unmeepuposanus. 1-a, 2-c, 3-b,
4-b, 5-b, 6-b, 7-b, 8-b, 9-b, 10-ad, 11-be.

Onpedenennviii  unmeepanr. Popmyra  Hviomona-Jleubnuya.  Hexomopule
npunodcenuss onpeoenenno2o unmezpana. 1-c, 2-b, 3-b, 4-b, 5-b, 6-b, 7-d, 8-b, 9-b,
10-c.

Hugpepenyuanvuvie ypasnenus. 1-d, 2-c, 3-a, 4-c, 5-b, 6-c, 7-d, 8-c, 9-a.
Ocnognvie nowsmus u meopemvl meopuu eeposmuocmeit. @opmynvt Bepnynnu u
Ilyaccona. 1-b, 2-a, 3-b, 4-a, 5-b, 6-b, 7-b, 8-a, 9-b, 10-c, 11-a, 12-b.

Huckpemnvie cayuaiinvie senuqunst. 1-¢, 2-d, 3-b, 4-b, 5-b, 6-c, 7-a, 8-a, 9-b, 10-d.
Henpepuoisuvie cuyuaiinvie senuuunsvl. Hopmanwvnwlil 3akon pacnpedenenus. 1-b, 2-
a, 3-b, 4-b, 5-b, 6-b, 7-b, 8-ac, 9-c, 10-b.

Cmamucmuueckoe pacnpeodenenue 6vioopku. Ilonueon u eucmoepamma. 1-c, 2-a,
3-b, 4-b, 5-b, 6-a, 7-b, 8-b, 9-a, 10-c.

Toueunvie u  UHMEPBANILHLIE OYEHKU OCHOBHBIX  HUCIOBbIX XAPAKMEPUCTIUK
eenepanvHoll cosokynnocmu. 1-a, 2-b, 3-b, 4-b, 5-a, 6-b, 7-c, 8-b, 9-d, 10-b.
Ayouomempus. 1-b, 2-b, 3-d, 4-b, 5-a, 6-a, 7-d, 8-d, 9-3, 10-a, 11-c, 12-b, 13-c, 14-
b, 15-c, 16-a, 17-b.

Onpeoenenue ssazkocmu sxcuokocmu. 1-a, 2-b, 3-c, 4-b, 5-b, 6-a, 7-a, 8-b, 9-a,
10- b, 11-a, 12-b, 13-a, 14-b, 15-b, 16- b.

Pegpaxmomempus. 1-a, 2-c, 3-a, 4-ab, 5-a, 6-b, 7-a, 8-a, 9-a, 10-b, 11-c, 12-b,
13-c, 14-d, 15-b.

Ilaccuenvie snexkmpuueckue ceovicmea mraneu. 1-b, 2-b, 3-a, 4-a, 5-b, 6-a, 7-c, 8-
a, 9-b, 10-b, 11-a, 12-c, 13-a, 14-c, 15-c.

Muxkpockonus. 1-a, 2-a, 3-C, 4-a, 5-b, 6-b, 7-ab, 8-d, 9-b, 10-c, 11-a, 12-a, 13-a, 14-
b, 15-a, 16-b.

Honspumempus. 1-b, 2-c, 3-a, 4-c, 5-b, 6-c, 7-c, 8-d, 9-c, 10-c, 11-a, 12-b, 13-c,
14-c, 15-b.

Konyenmpayuonnas xonopumempus. 1-b, 2-a, 3-b, 4-a, 5-c, 6-d, 7-a, 8-d, 9-a,
10-c, 11-c.
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Hoszumempus. 1-a, 2-b, 3-a, 4-c, 5-c, 6-c, 7-c, 8-c, 9-c, 10-d, 11-a, 12-a
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