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YJIEKTUBHbBIN KYPC:

« IMIO3HAN ®U3UKY B 3AJJTAYAX U SKCIIEPUMEHTAX»

INOACHUTEJIBHASA 3AIIMCKA

DJNEeKTUBHBIM Kypc B 8 Kjacce paccuuTaH Ha 1 4 B HeJemto JJis ydaluxcs,
NPOSIBISIONINX MHTEpeC K ¢u3uke. B mporpamMMe cTaBUTCS 3aj7a4ya HE PacIIMPEHUS
U3y4aeMoOro Marepuaia, a oOIIero pa3BuTusl WKOILHUKOB. [l atoro 40% Bcero
BPEMEHH OTBOJUTCS HA SKCIIEPUMEHTAIILHBIEC 3aJJaHusl, TPOBOAUMBIE ITKOJIbHUKAMHU
CaMOCTOSITEIILHO.

B npennaraemom nocobun nojo0OpaHbl KaUECTBEHHBIE U PACUETHBIE 3a/1a4U
MOBBIIIEHHON CTENEHU CJIOXHOCTH MO OCHOBHBIM TE€MaM TPaJULMOHHOTO Kypca
¢u3uku 8 Kinacca.

DKCIepUMEHTAITbHBIC 3aJIaHUS COJICPIKAT PEKOMEHIAIMH IT0 METOAMKE MX
UCIIOJIb30BaHUs, MPEACTABIICHBI 00Pa3IIbl UX BBIMIOJHCHUS, TAHbI MIOSCHEHUS K HUM.
HexoTopble U3 HUX PEKOMEHIYETCSI BBITTOJIHATH HECKOJIBKHMHE CITOCOOaMH €
UCTIOJIb30BAHUEM PA3HOTO 000PYTOBAHHS.

[leJibI0 JAaHHOTO MTOCOOUS SIBJISICTCS IPUBJICUCHHUE C TIOMOIIBIO TIPOBOUMBIX
UCCJIEIOBATENHCKUX PAOOT BHUMAHUS YUUTENIEH K BO3MOKHOCTH PACIIMPEHUS
“kpyra o01eHus” yqammxcs ¢ GUu3n4ecKkuMu npudopamu, ciesiaTh mpoiece
dhopMUpOBaHUSI SKCIIEPUMEHTATBHBIX HABBIKOB 00Jiee 3P(HEeKTUBHBIM.
CucteMaTuyecKy BBIMOIHSAS SKCIIEPUMEHTAIbHBIE 3aJaHUs, YUallluecs OBJIaJIEBAIOT
(bU3MYECKUMU METOIaMU TTO3HAHMS: COOMPAIOT IKCIIEPUMEHTAILHBIE YCTAaHOBKH,
U3MEPSIOT (U3UUECKHUE BEJIMUMHBI, PEJCTABISIOT PE3YIbTaThl U3BMEPEHUN B BUJIC
Tabnuil, rpaguKoB, ACIAI0T BBIBOJIBI U3 IKCIIEPUMEHTA, OOBSCHSAIOT PE3YyIbTaThI
CBOMX HAOJIIOJICHUH U OIBITOB C TEOPETUUECCKUX TTO3HIIHIA.

IHeau 2JIeKTHBHOTO Kypca:

* PacKpbITHE 3aBUCUMOCTEN, BHIPAKEHHBIX (PU3NUECKHUMH 3aKOHAMH,
3aKOHOMEPHOCTSIMH, IIyTEM U3MEPEHUS (PU3NMUECKUX BEJINYMH;

* OCO3HaHUE U MOHMMaHUE (PU3UYECKUX SIBICHUM U 3aKOHOB;

* IOJIyY€HUE HABBIKOB M0 PEIIECHHUIO 3a/a4 MOBBIIIEHHOW TPYIHOCTH;

* popMupOBaHUE y yYAIIUXCS YMEHUI U HABBIKOB 10 UCIIOIb30BAHUIO B
HKCIIEPUMEHTAJIbHBIX PaboTax MPOCTEHIINX MPUOOPOB U MPUCIIOCOOTEHUH.
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3ATAUM

1. Byayt unu HeT paboTaTh TUAPABINYECKUE MAIIIMHBI HA KOCMUYECKON CTAaHIIUU B
YCIIOBUSX HEBECOMOCTH?

2. B xactprose ¢ BoJ10i miiaBaeT IbIpsiBasi MbUIbHMIIA ¢ MeTaJUTHYecKuM OoaToM. Kak
U3MEHUTCS] YPOBEHB BOJIbI B KACTPIOJIE, KOT/1a MbUIBHUIIA U OONT YTOHYT?

3. Teno, naxomsmieecs B uccieayeMon xuakoctu, Becut 0,71 H, a B Boje 0, 66 H, a B
Bosayxe 0, 87 H. Haiitu miotHOCTS sxuakocth. (762 xr/m3)

4. Jlppuna miaBaet B Boge. O0bEM eé Hagsoauoi actu 20M°. KakoB 00bEM
nozasoHoi yactu? (180Mm°)

5. JlepeBsiHHAs JOCKa IJIaBaeT B BOJIE TAKUM 00pa3oM, YTO MO BOJOM HaxoauTcs 3/4
e€ o0béma. Kakoit MUHMMaJIbHON BETUYUHBI TPY3 HYKHO 3aKPENUTh CBEPXY Ha
JI0CKE, 4TOOBI OHA MOJHOCTHIO IOTpy3uiiach B Boay? (250 kr)

6. Hunuuap, M3roTOBJICHHBIN U3 HEU3BECTHOTO MaTepHalia, IlaBaeT Ha TPaHuUIIe ABYX
HECMENIMBAIOMUXCS KUAKOCTEH. [L1oTHOCTE 0qH0M xuakoctr 800 kr/M3, a npyroit
1000 kr/m3. Onpeenure WIOTHOCTh BEIECTBA UIMHPA, €CIIH U3BECTHO, YTO B
HIDKHIOIO JKMIKOCTh OH IOTpy»eH Ha 2/3cBoero 00béma. (900 kr/m3)

7. OIHOPOAHOE TEJIO IJIaBAET B XKUAKOCTHU TaK, YTO OOBEM MOTPY>KEHHOU YacTh
coctaBisieT 3/4 Bcero 06béma tena. OnpeneauTh IIOTHOCTh KUJIKOCTH, €CIH
IJIOTHOCTH maBaromiero teaa 600 kr/m. (800 kr/me)

8. B cocyze c Bosio# Tu1aBaeT Kycok Jibjia. I3MEHUTCs JIn ypOBEHb BOJIbI B COCY/IE,
€CIu JIEN pacTaeT?

9. B cocyae ¢ Bomoii miaBaeT KyCcOK JibJia C BMEP3IINM B HETO CTATHHBIM IAPHUKOM.
N3menuTcs 11 ypoBEHb BOJBI B COCYE, KOrAa JE pacTaeT?

10.B cocyne ¢ Bofoif m1aBaeT KyCcoK JibJa, B KOTOPOM HAXOJMUTCS IMy3bIPEK BO3MyXa.
N3MeHnTCs 1 ypoBEHb BOJIBI B COCYAE, KOTAA JIEN pacTaeT?

11.Ha moBepXHOCTH BOJIbI B BEJIpE MJIaBACT IyCcTasi MeHas KacTprofisi. i3MeHuTcs u
YPOBEHB BOJIbI B BEJIPE, €CIIU KACTPIOJISI YTOHET?

12.B yarire ¢ Bo/IoM IJIaBaeT CIIMYCYHBIM KOPOOOK, HA JTHE KOTOPOTO JICKHUT
HEOO0JIBIION KaMeHb. I3MEHUTCS JTu ypOBEHB BOJbI B Yallle, €CJIM KaMEHb BBIHYTh U3
KOpoOKa 1 OIyCTUTh B BOAY?

13.TToueMy MOJIOKO OITyCKAeTCsl Ha THO CTaKaHa, KOTJa ero MOJIMBAIOT B Yaii?

14 .Tlonpiit MeHBIN 1IAp MJIABAET B BOJIE BO B3BEIICHHOM COCTOSIHMH. Uemy paBHa
Macca 1mapa, eclii 00bEM BO3IyIIHOM 1monocTh pased V1=17,75 cm3? (20 r)

15. /11 HarpeBaHus BOJbI HA IpUMYyce ObLTO u3pacxoaoBano 50 r kepocuHa. Ha
CKOJIBKO YBEJIMUMUJIACh BHYTPEHHSIS SHEPTUS BOJIbI, €CJIM Ha €€ HarpeBaHUE YIILIO
40% TemIoThl, BBIACIUBILEHCS Npu cropanuu kepocuHa? (920 k/[x)

16.CKOJBKO TEIJIOTHI BBIACIWIOCH ITPH CTOPAHUM CIIUPTA, €CJIk Bojia Mmaccoit 100 r
Harpenach ot 30 go 80°C, a TenyoTa, 3aTpayeHHasi HA HarpeBaHUE BOBI,
coctasisieT 20% ot BeiaenuBLIekcs npu cropanuu cnupta? (105 x/{x)



17.Ténnbiit Bo3ayx nogHuMaeTtcs BBepx. [louemy ke Ha BeicoTe 10kM aepKuTcs
temneparypa -50°C?

18.Harpetbiii antoMUHUEBBIN KyO MOJOKUIM Ha JIE U KyO MOJTHOCTHIO OTPY3UJIICS B
Hero. Jlo kakoil Temnepatypsl 0611 HarpeT ky6? Temneparypa npaa 0°C, notepsamu
Teria MOKHO Tipereopedn? (123°C)

19.B kanopumetp Hanmuau Boay maccoit 0,39 kr npu temnepartype 20°C u Bogy Maccon
0,21 kr npu Temneparype 60°C. OnpenenuTe yCTaHOBUBILYIOCS TEMIIEPATYPY
BoAbl. (34°C)

20.CKOJIbKO BOJIBI MOXKHO HarpeTh KUMITHILHUKOM OT 10 10 100°C, cxuras B HéM 0,6
KT APOB, €CJIM JIJIs1 HAarpeBaHUsI BOJIbI MONLIO 25% TETIIOTHI, BIJCIUBIICHCS NPy
cxuranuu apoB? (5 Kr)

21.Ha xeporase Harpenu 2 Kr Bojbl OoT 15 10 100°C. CKOJBKO MPHU 3TOM COXKITU
KEpOCHHA, €CJIM Ha HarpeBaHue BOJIbI UCOIb3yeTcst S0% TEIIOThI, BbIICIUBIICICS
npu cropanuu kepocuna? (30 r)

22.KakoBo OTHOIIICHHE MacC CIIUPTa U OCH3WHA B CMECH, €CJIH YeIbHas TEIUI0Ta
cropanus atoii cMecu 40 MJIx/xr? (1/3,5)

23.B Bony maccoii 2 kr ipu temmnepatype 30°C monaoxumau i€, Temneparypa
kotoporo 0°C. Kakast TeMnieparypa ycTaHOBUTCS B cocy/le, eciau Macca Jibia 200 r?
(20°)

24.)Kenesnast 3aroToBKa oxyiaauiaack ot temrepatypsl 800 mo 0°C, pactomnmia i€
maccou 3 kr, B3atsiii mpu 0°C. KakoBa Macca 3aroTOBKH, €CJIU BCSI SHEPIus,
BBIJICJICHHAS €10, MOIIIJIa Ha IIaBjieHue apaa’? (2,8 Kr)

25.Kycoxk npaa pacrasi yepe3 30 munyT. CKOJIBKO BPEMEHH OH HarpeBaJiCsl Ha STOM ke
ropenke oT -20°C no Temnepartypsl 1iaBieHus? (3,7 MUH. )

26.B xaiopuMeTpe HaxOoaUTCsl cMeCh cHera M Bojbl. B Hero BiuBarot 200 r BOJbI IpH
temriepatype 20°C, nmpu 3ToOM CHeEr TaeT u npespaiuaercs B Boay npu 0°C. OOmas
Macca BOJIbl B KAJIOpUMETpPE okazanachk paBHou S00r. Onpenennure nporeHTHOE
cojiep;kaHue cHera B Bojie. [loTepsimu B kanopumeTpe nperedpeusb. (83%)

27.B cocyze ¢ BoAo# miaBaeT Kycok Jibaa maccoi 0,1 kr, B Hero BMEp3na ApoOUHKa U3
cBUHIIA Maccol 5 r. Kakoe KOTU4ecTBO TEIIOThl HAJ0 3aTPATUTh, YTOOBI TPOOMHKA
Havasia ToHyTh? Temrepatypa Bojsl B cocyne 0°C. (18,7 x/[x)

28.C kaKoi CKOPOCTBIO JIOJIKEH JICTETh KYCOK JIbJIa Maccoi 2 Kr, 4TOOBI IIPH yaape O
KaMEHHYIO CTeHY OH ITOJTHOCTBIO paciiaBmics? Temmeparypa ipaa 0°C. (830 m/c)

29.B kanopuMeTtpe HaxoauTcst kunsaTok maccoit 500 r. B Hero momemarot 200 T sib11a
npu -20°C. Kakas temnepaTtypa ycraHoBuUTcs B Kajnopumerpe? (46°C)

30.B kactprojie KUIIUT BOJia U B HEMl BapuTcs KapTodeib. YToObl yCKOPUTH BapKy,
JI€BOYKA YBEJIIMUMIIA [TOJjavyy ra3a B ra30BYIO ropeiky B 4 pa3za. beictpee au
cBapuTCs KapTodens?

31.Bony npu temmnepatype 20°C HanmuBarOT B dJIeKTpuUecKuil yaiiHuk. Yepes 15 munyT
BOJa 3akuriena. Yepes kakoe BpeMs oHa Bcsi BRIKUIUT? (103 MuH.)



32.Bona u3 yaiinuka Bcs Bbikumena 3a 40 muHyT. CKOJIbKO BpEMEHU OHa HarpeBaiach
B 3ToM YaiHuke ot 15°C o kunenus? (6,2 MuH.)

33.B cocyzne naxoautcs Boaa rpu temneparype 0° C. OTkaunBasi BO3AyX U3 COCY/a,
BOJIY 3aMOPO3MJIM MOCPEACTBOM HcnapeHus. Kakas yacTs BoAbI HCTIapUIIach?

V nenpHas Temnora napoodpaszosanus Boasl npu 0°C pasna 2,5x10° JTx/kr. (0,12)

34.B nepeoxmaxaéuanoit 1o -10° C B Bojie MPOUCXOAUT OBICTPHIN TPOIIECC
kpuctayunzanuu. Kakas gacts Bojbl pu 3ToM ripeBpainaercs B ié€a? (13%)

35.I1eperperas Boga B oTKpeIToM cocyae mipu 110°C BHe3amHo 3akunaeT. Kakas yacthb
BOJBI ITpH 3TOM 0oOpaTtutcs B nap? (1,8%)

36.B xanopumetrpe Haxomautcs n€n Maccoit 500 r nmpu temmnepatype -10°C. Kakas
TeMIlepaTypa yCTAHOBUTCS B KaJJOPUMETPE, €CIIM B HETO BIYCTUTh BOJISIHOM THap
Maccoit 80 r, umeromuid remneparypy 100°C? (17°C)

37.Heo6xoaumMo OBICTPO OXJIaauTh OYTHUIKY ¢ Bogou. Kyaa mis sToro ciemayer
MMOMECTUTh OYTBUIKY: B CHET WJIM U3MEIBUYEHHBIN JIEM, €ClIU TeMIIepaTypa ux
OJINHAKOBA.

38.MoOXHO 71 3aCTaBUTh KUIIETh BOJTY, HE HarpeBas ec?

39.11pu u3roToBIICHUH JibJA B IOMAITHEM XOJIOIUILHUKE MTOTPEOOBAIOCH 5 MUHYT JJIst
TOT0, 4T00BI 0XJ1aauTh Boy OoT 4° C o 0° C, u emié 1 1 40 MUH. U151 TOTO, YTOOBI
OHa IpeBpaTuiach B N, Temneparypa koroporo 0°C. Uemy paBHa yaenbHas
TeroTa miasnenus npaa? (3,36x10° Ix/kr)

40.C xaKoi BBICOTHI TOJDKHA yIACTh KISl BOJIBI, YTOOBI TIPH Yape MOTHOCTHIO
ncnaputbes? CONpOTUBICHUE CPEIBI U SHEPTHUIO, YIIEANIYIO HA pa3pyIIECHNE

Ol Ty THL

MOBEPXHOCTH KAaILJIM, HE YUYUTHIBATH. ( £ )

41.9nexTpudeckas jJamma MoiHocThI0 P=60 BT omnyiiieHa B mpo3paydHblii KaTOpUMETP,
coaepxamuii Boagy Macco 600 r. 3a 5 MunyT Bosia Harpenachk Ha 4°C. Kakyro yactb
SHEPTUU, MOTPEOIAEMOI JIaMITOH, KaJOPUMETP MPOIYCTHII HAPYXKY B BUJIE
usnyuenusi? TermnoémkocTeio KanopumeTpa npenedopeus. (0, 44)

42.K 4aitHUKy C KUTIAIIEH BOAOU MTOABOIUTCS €KECEKYHIHO dHeprus paBHas 0,13
k/>x. HaiiT ckopocTh ncTeueHns napa u3 HOCUKA YaliHUKA, IUTIOIIAAb CEYCHUS
KOTOpOTO paBHa | cM?. IIIOTHOCTH BOASHOrO mapa 1xr/m3. (5 m/c)

43.B xamopumerpe HaxoauTcs aéa. Onpeaenure TemIoEMKOCTh KAJIOPUMETPA, €CITU
Harpesas ero BmMecte ¢ cogepxkanuem ot -3°C 1o -1°C tpebyercsa Q1=2,1 kJIx, a oT
-1°C no +1°C tpebyetcs kommaecTBo TeroThl Q2=69.4 xJIx. (609 Jx/°C)

44.B kanopuMeTpe HaXOJUTCs Boja Maccoil 2,5 kr nipu temmneparype 5°C. B
KQJIOPUMETP C BOJIOM MOMENIAIOT Kycok jbaa Mmaccoi 700 r. Kornma ycranoBuioch
TEIMJI0BOE PAaBHOBECHE, OKA3aJIOCh, UTO Macca JibJla yBEJIMYUIIACh Ha 64 T.
OnpenenuTh HaYaJdbHYIO TeMIepaTypy Jbaa. (-49,5°C)

45.B xene3nom kanopumerpe maccor 100 r Haxonutcest 600 T BOJIbI IPU TEMIIEpAType
20°C. B xanopumeTp OpocaroT CBUHEIl U alfoMuHui 001eit maccoit 300 r u
temmneparypoit 90°C. B pe3ynbTaTe TeMIiepatypa B KAJIOPUMETPE MOJHUMAETCS 10



22°C. Onpeaenure KOJMYECTBO CBUHIIA U AJTFOMUHUA. Y IeJIbHASA TETII0EMKOCTD
ceunia C1=140/1x / xr°C, amromunns C2=920]1x / kxr°C, xxene3za C3=460/1x /
kr°C. [Torepsmu Teruia npenedbpeun. (m1=260r, m2=40r)

46.B Teniou30JupOBAaHHOM COCYJI€ UMEIOTCS JIBE KUJIKOCTU C HaYaJIbHBIMU
temrnepatypamu T1 u T2 u ynensHpiMu TemmoémkoctsiMu C1 u C2 paznenéHubie
TEIJI0 HeTPOBOISIIICH reperopoikoid. [leperopoaky youparot, 1 mocie
YCTAHOBJICHHSI TEIJIOBOTO PAaBHOBECHS Pa3HOCTh MEXK1y HaYaIbHON TeMIlepaTypoi
OJIHOU U3 )KUJKOCTEU U YCTAHOBUBILIEHCS B COCYE TeMmIepaTypor T oka3biBaeTcs B
JIBa pa3a MEHbIIIE PA3HOCTH HAYAJIbHBIX TEMIEPATYp Kuakocren. Hailtu
OTHOIIIEHUH Macc )kuakocTe ml/m2 (m1/m,=C2/C1)

47.]1Ba OJMHAKOBBIX TETJIOM30JIMPOBAHHBIX HUIUHAPUUECKUX KAIIOPUMETPA BHICOTHI
h=75 cm 3anonmuens! Ha 1/3. lepBblii 1b10M, 00pa30BABIIMIACS B pE3yJbTATE
3aMep3aHus HAJUTOM B HETO BOJIbI, BTOPOU — BOJIOM Tipu TeMmmepatrype tB = 10°C.
Bony u3 BTOporo kajopumeTpa nepesiuBaroT B IEPBBIH, B PE3yIbTaTe YEro OH
OKa3bIBaeTCA 3anoHeHHbIM Ha 2/3. Tlociie Toro kak TemmnepaTrypa B IEpBOM
KaJIOpUMETPE YCTAHOBUIIACh, YPOBEHb 3al0JIHEHUA ero yBenuumics Ha h=0,5 cM.
Haiitu HayanbpHyI0 TeMneparypy ti Jibjia B mepBoM kajopumetpe. (tn=-54°C)

48.B xamopumerp, rie HaxoauTes 1 kr npaa npu temmnepatype t1=-40°C Bmyckaror 1
KI' BOIAHOro napa npu remneparype t2=120°C. Onpenenure yCTaHOBUBIIYIOCS
TEMIIEpATypy U arperaTHoe COCTOsIHUE cucTeMbl. HarpeBanue kajiopumMerpa
npenedpeds. (¥=100°C mn=0,65 kr mp=1,35 kr)

49.B nByX OJIMHAKOBBIX YaTHUKAX, TIOCTABIICHHBIX HAa OJMHAKOBBIC TOPEITKH, KUITUT
BOJA. Y OJIHOTO M3 HUX KPBIIIKA YAaCTO MOANPHITUBAET, a Y APYrOr0 HEMOABUKHA.
[Touemy?

50.B xakoM OTHOIIEHHUHU HAJ0 B3SITh 00BEMBI CBUHIIA U 0JIOBA, YTOOBI UX
TEMTOEMKOCTH ObLITH oiMHAKOBbI? (1,24)

51.B0 CKOJIbKO pa3 OTIWYAIOTCS COMPOTUBIICHUS JBYX AJIIOMUHHUEBBIX MPOBOJIOB, €CITU
OJINH U3 HUX UMEET B 6 pa3 OOJbIIYIO JUIMHY U B 3 pasza OOJIbIIYIO IJIOagb
MONEPEYHOro CeYeHus, ueM Jipyroi? (B 2 pasza)

52.IIpoBoa conmpotuiieHneM R paspe3anu Ha 5 paBHBIX 4acTeW U CKPYTHIIM U3 ITHX
gacrel KryT. KakoBo conpotusiienue xryta. (R/25)

53.Haiinute Maccy ¥ CONPOTUBIICHUE AIFOMUHUEBOTO TIPOBO/IA, €CIIM CEYEHUE TPOBOA
0,6 mm® , a numna 80 m. (3,7 Om, 0,13 kr)

54.Y4acToK 1enu COASP>KUT JABE MPOBOJIOKH OJIMHAKOBOM JIJTMHBI U cedeHus1. OiHa
U3TOTOBJICHA U3 MEJH, a Apyras — u3 ctajiu. [IpoBOIOKU coeqMHEHBI
noceaoBaTenbHO. Ha kakoit mpoBoJioke nmajeHue Hanpsbkenus o6ombine? [Touemy?
(Ha cTanbHON)

55.B nsnektpuueckyto 1ensb ¢ HanpsbkeHueM 120 B BKIt0YeHbI OCIe10BaTENbHO TPU
pEe3UCTOpa, CONMPOTUBIICHUS] KOTOPBIX COOTBETCTBEHHO paBHbI 12,9 1 3 OMm.

Brruucnute cuity Toka B e | MMaJICHUE HAMIPSKEHUS Ha KaKI0M pe3ucTtope.(5 A,
60 B, 45 B, 15 B)



56.Kak MOXHO HaliTH HEU3BECTHOE COMPOTHUBIIEHUE PE3UCTOPA C MOMOIIBIO OaTapenku,
aMIIEpMETPaA U PE3UCTOPA C U3BECTHBIM CONPOTUBICHUEM? CONPOTUBIICHHE
aMIIEpMETPA CUUTAUTE OYEHb MAJIBIM.

57.2nexkTpoaBuraTenb paccuutan Ha Hanpspbkenue 120 B u cuimy Toka 20 A. oH
YCTAHOBJIEH Ha pacCTOSTHUM 150M OT UCTOYHMKA HANPSIKECHUS BEIIMUUHOM 127
B.Kakum 10opKHO OBITH CEYSHUE METHBIX TIOIBOSIIINX ITPOBOIOB, YTOOBI
o0ecreunTh HOpMaNbHYIO padoTy asurarens? (15 mm?)

58.00111ee conpoTUBICHUE ABYX IPOBOJHUKOB, COEAMHEHHBIX MapalijIesIbHO, paBHO 12
OM, a eclid OHU COEIMHEHBI MOCIE0BATENIbHO, TO UX O0IIee COTPOTUBIICHHE PABHO
50 OM. Berurcnure conpoTuBiieHUEe Kakaoro npooanuka. (30 Om, 20 Om)

59.Kak nonyuuts conpotusieHue 125 Om, UCNonb3ysi MUHUMAIbHOE KOJIUYECTBO
OJIMHAKOBBIX PE3UCTOPOB conpoTusieHrneM o 200 Om? (5 pe3ucTopon)

60. ATIOMHHHEBYIO U MEAHYIO TIPOBOJIOKH OJTMHAKOBBIX Pa3MEPOB COSAUHSIOT
MOCJEA0BATEIBLHO U MOAKIIOUAIOT K UCTOYHUKY BBICOKOTO Harpsbkenus. Kakas
npoBosioka neperoput? Hauanbnas temmneparypa 0°C, TemI000MeH ¢ OKpy Karoien
Cpelioi He YYUTHIBANTE. (aIFOMUHUEBAS)

61.I'py30Boii TpamBail ABUKETCS C MOCTOSTHHOM CKOpOCThI0 v=10M/C 10
TOPU30HTAJILHOM JTIopore. DIEeKTPOABUTaTENIb TpaMBasi pabOTaeT MpU CUIIE TOKA
=100 A u nanpspxkeann U=600 B. ConpoTuBieHre 0OMOTKH 3JIEKTPOIBUTATEINS
R=3 Owm. Haiinure Bennuuny F cuiibl Tru u K03 PUIMEHT MOJIE3HOTO JEHCTBUS.
(3000 H, 50%)

62.2nexTprueckuii YaitHUK UMeeT ABe 0OMoTkH. [Ipu BKIrOUeHNN NepBOii BOAA
3aKuMaeT yepes 12 MUHYT, IPU BKIIIOUEHUHU 000MX 0OMOTOK MOCIIEIOBATEIHHO —
yepe3 36 MmuHyT. Uepes Kakoe BpeMsl 3aKUIIUT BOJIa B YAMHUKE, €CJIA BKIIOUUTD
TOJIBKO BTOPYIO0 00MOTKY? O6e 00MOoTKHU napauienabHo? TermmooOMeH ¢
OKpY’Karollen cpeoil He yunuTtbiBaiiTe. (24 MUH., 8§ MUH.)

63.D5eKTpUYeCKii YallHUK UMEET IBe 0OMOTKH. [Ipn BKIIOUEHNUN OJTHON U3 HUX B
CEeTh MOCTOSIHHOTO HAMPsHKEHUS BOJIa 3aKUMUT Yyepe3 10 MUHYT, a IpU BKIFOYEHUU
IpYyTOM 3aKuMUT uyepe3 15 MunyT. Uepes kakoe Bpems 3aKUIIUT BOJA B YAHUKE,
€CJIM Tepe]] BKIIFOUEHUEM OOMOTKHU COEJIMHUTD MapajiebHO, TOCIEI0BATEIHLHO
(tmap=6 muH, tmoca=25 MUH.)

64.CpaBHUTE MOIIIHOCTH TOKA B IBYX MPOBOHUKAX conpoTuBieHueM 50 Om u 10 Om,
€CJIM OHU COCIMHEHBI: a) MapaluleNibHO, 0) mocienoBaTeabHo. Hanpshkenue Ha
KOHIIaX LIeTH B 000uX ciydasx oauHakoBo. (P1/P2=5/36)

65.MO>KHO 11 BKJIFOUUTH B ceTh HanpsikeHueM 220 B nociaegoBaTeIbHO ABE JaMITbI
OJIMHAKOBOW MOIITHOCTH, pacCYUTaHHbIe Ha HanpspkeHue 110 B? (MoxkHO)

66.MOo>XHO 1 BKJIFOUUTH B ceTh HanpsbkeHneM 220 B mocienoBaTeabHO ABE JaMIThI
pa3HOM MOIIHOCTH, paccuMTaHHble HAa HanpsbkeHue 110 B? (aer)

67./1Be pNeKTpUYECKUE TUTMTKU BKIIFOUEHBI B CETh apayieibHO. CONPOTUBIICHHE
nepBoit itk 60 Om, BTOopoit — 24 Om. Kakast u3 mimTok nmotpebaseT OObITyIo
MOIITHOCTh ¥ BO CKOJIbKO pa3? (P2/P1=2,5)



68.2nexTporuTKy MOITHOCTEIO 360 BT 1 3nekTporauTky MomtHocTeio 500 Bt
BKJIFOUMJIU B CE€Th, COEIMHUB MX IMOCJIEI0BATEIbHO. B Kakol U3 MINTOK BBIAEIUTCS
0oJIbIlIee KOJIMYECTBO TEIUIOTHI? (B AJEKTPOIUIMTKE MOITHOCTHIO 360 BT)

69./1Be mamnel MomHOCTHIO P1=40 BT 11 P2=60 BT, paccunTanHbie Ha 0IMHAKOBOE
HaIpsSHKEHUE, BKIIFOUEHBI B CETh C TEM K€ HaIIPSHKEHUEM NociiejoBaTebHO. Kakue
MOITHOCTU OHU NIoTpedsitoT? (14,4 BT, 9,6 BT)

70.Kakyto paboTy coBepiaeT IBUraTelspb noaorépa 3a 30 MUHYT, €ClIM OH OTpeOseT
B 1ienu ¢ Hanpspkerrem 220 B Tok cunoit 1,25 A, a ero KIIJ[ paBen 80% (396 kJIx)

71.1TogbEMHBIN KpaH MOAHSUIT Ha BHICOTY 12 M IIECTUTOHHBIN TPY3 B T€YECHUE 2 MUHYT.
Kax Benuk KIIJl kpaHa, eciiu cuia TOKa B LIETH €T0 3JIEKTPOABUTATENs ObliIa paBHA
BO Bpems noabéMa rpy3a 51 A nipu Hanpspkerun 380 B? (31%)

/2. TpamMBaii pa3BuBaeT CKOpOCTh 20M/C TP CHJIE TSATH ANEKTPOABUraTENs, paBHOU 1,2
kH. Hanpsxenne B kontakTHOM e 600 B, cuna Toka B aBuraresne 50 A. KakoB
KIIJI anextponBuraresns tpamBas? (80%)

73.Tpomneitdyc ABUKETCS paBHOMEPHO CO cKopocThio 10m/c. Haiimure cumy Tsaru
nBuratens Tposeioyca, ecnu npu KI1JI, paaom 80%, n HanpspKeHUH B
KoHTakTHOM 1enu 550 B mo oOMoTke aBurarens Teue€t Tok cuiioit 50 A. (2,2 kH)

74. Tpamsaii ipu cuiie Toka 110 A u Hanpspkennn 600 B passuBaer cuiny Tsiru 3 kH. C
KAaKOM CKOPOCTBIO OH OYJET ABUTATHCS MO TOPU3OHTAIBHOMY YYaCTKY IyTH, €CIIN
KIT/ anextpoycranoBku 60%? (13,2 M/c)

75.KakoB KIIJ[ anextponBurarens, KoTopslii 3a 20c nogHuMaeT rpy3 Mmaccor 150 kr Ha
BbICOTY 12 M? Hanpsikenue B anekrpuueckont cetr 380 B, crita Toka npoxoaut
yepes asurareib 4 A. (59%)

76.Ha snexTpudeckoit minuTke MomHocThio 600 BT HarpeBaroT Boay 00bEMOM 211 OT
temriepatypsl 15°C no 100° C 3a 40 munyt. Onpenenure KHJI yctanoBku. (50%)

71 Kunstunsauk, KITJ[ koroporo paBen 80%, U3roTOBIEH U3 HUXPOMOBOU MPOBOJIOKH
IJIOMIAJIBIO TTonepeuHoro ceuenus 0,84 MM® 1 BKJTFOUEH B CETh C HanpsoxeHueMm 220
B. 3a 20 MuHyT € ero noMouibto ObljIa Harpera Boga 00bEMOM 411 OT TEMIIEPaTyphI
10°C no 90°C. KakoBa mjimHa NpOBOJIOKH, U3 KOTOPOW U3TOTOBJIEH MPOBOJHUK?
(26,4m)

78.CxonbKo BpeMeHH OyAeT HarpeBaThes Boja o0bEMoM 111 ot Temriepatypsl 20°C 1o
100°C B anekTpuueckoM yaiiHuke MoitHOCThI0 500 BT, ecinu ero KITI pasen 75%7?
(14,9 mun)

79.3a Bpems 40 ¢ B 11e1H, COCTOSIINX U3 TPEX OAMHAKOBBIX IMTPOBOIHUKOB,
COEIMHEHHBIX MAPAJUIETbHO U BKIIOUEHHBIX B CETh, BHIIEIMIOCH HEKOTOPOE
KOJMYECTBO TEIJIOTHI. 32 KAKOE BPEMsI BBIICTUTCS TAKOE K€ KOJIMYECTBO TEIIIOTHI,
€CJIM TPOBOJIHUKU COEJIMHUTH MOCIIEI0BATENIbHO? (6 MUH. )

80.Ompenenute Ha KaKOe HANIPSDKEHHUE PACCUUTAH DJICKTPOKUTIATHIBHUK, KOTOPBIH 3a 5
MuHYT HarpeBaeT 0,2 kr Bojbl OT 14°C 10 KUNeHus, Mpu yCIOBUH, YTO IO €TI0
obmoTke npoTekaet Tok 2 A. [lotepsimu sueprum npenedpeys. (120 B)



81.YcraHoBuTcs M B BAKyyM€ MarHuTHasi CTpeJika Komraca B INIOCKOCTA MarHUTHOTO
Mepuarana 3emin? (yCTaHOBUTCS)

82.Kak BbIHYTH CTaJIbHYIO OyJIaBKY U3 CTEKJIIHHOM OYTBUIKH, HE OMPOKUABIBAS €€ U HE
OITyCKasi BHyTPb KaKuX-JI100 MpeaMeToB?

83.Korna k koMmnacy npuOIu3uiIn HOXKHUIIBI, CTPENIKa KOMITaca OTKJIOHHIACh. MOXKHO
YTBEPKIaTh, YTO HOKHUITHI OBLIN TTPEABAPUTEIHHO HAMArHUYCHBI?

84.VImeroTcs 1Be OIMHAKOBBIE CTATBHBIE CIUIIBI, U3 KOTOPBIX O/IHa HaMarHudeHa. Kak
y3HaTh, KaKasi U3 CIUIl HAMarHU4YeHa, HE MOJIb3YsICh HUYEM, KPOME CaMHX CITUIL?
(Onny U3 cnuil MOAHECTH K CEpEJIUHE APYTOii)

85.11onocoBoi MarHUT pa3AeNuid Ha JIB€ PABHbBIC YACTU U MOJIYYHIIN JBA MarHUTA.
BynyTt nu 3TH MarHuThHI OKa3bIBaTh TaKOE JACHCTBUE, KaK U 1EJIbI MarHuT, U3
KOTOpOTO OHU Mody4deHbl? (MarHuTHOE Tojie KaXkI0To MarHuTa ciadee)

86./leBouka mpubImKaeTcs K 3epKaity co ckopocThio 0,5m/c. C Kakoil CKOPOCTHIO
n300pakeHHe IeBOUYKHU mpudmxkaercs k 3epkany? K nesouke? (0,5m/c, 1m/c)

87./1Ba 3epkaia B3aMMHO NIEPIICHIUKYIAPHBL. MeX Ty 3epKajlaMi HaXOAUTCS TOUKA.
CkoJbko n300pakeHuil TOuku JaroT 3T 3epkana? [loctpoiite 3tu u3odpaxkenus. (3
U300paKeHus)

88.ITouemy Mokpast Oymara mo4TH npo3payHa?

89.B apKyro COTHEUHYIO MOTO/TY JECOK, HAXOISAIIUNACS 32 CBEKEBCIIAXaHHBIM TTOJIEM,
KaxkeTcs «apoxanumy. [Touemy? (Ilpenomienue)

90.ITouemy mocie 3axo/1a COTHIIA TEMHEET He cpa3y, a MOSIBIAIOTCS cymepku? (Jlyqn
COJIHLIA MPEJIOMJISIIOTCSI aTMOC(Epoit)

91.briBatoT cymepku Ha yHe? (Her, Ha tyHe HET aTMocdepbl)

92 Kaxymasics riryouHa Bogoéma 3m. OnpenennTe HICTHHHYIO TITyOUHY BOIOEMA.
[TokazaTens npenomiienus Bojsl 1,33, (4m)

93.JIy4, oTpaxEHHBIN OT MTOBEPXHOCTH CTEKJIA C TIOKa3aTesneM mpenomieHus 1.7,
00pa3yeT ¢ MpeIOMIEHHBIM JTy4OM MPsAMON yroji. OnpeaeauTs yroi najaeHus 1
yroa npenomienus. (60°; 30°)

94.Onpenenurte, Ha KAaKOM YroJi OTKIOHSAETCS JIyd CBETa OT CBOETr0 MEPBOHAYAIEHOTO
HaIlpaBJICHUS TIPU MEPEXOJIE U3 CTEKJIA B BO3AYX, €ciu yroia nagaeHus 30°, a
noKazaTesb mpeaomiieHus crekna 1,5. (19°)

95.B nHO npyaa BOWIM BEPTUKAIBHO MIECT BBICOTOM 1M. Omnpenenure JJIMHY TEHU OT
[IeCTa Ha JHE MPY/ia, €CIU yTroJl NaJeHUs COJTHEYHBIX Jydeil 60°, a mecT HeJInKoM
Haxoautcs moj Bojoi. ITokazatens npenomiieHus Boasl 1,33. (0,84)



SKCNEPUMEHTAJIbHbIE PABOTHI

DKcrepuMeHTanbHas padota Ne 1.
"OnpeaeleHue coAaepKaHusl ISCUYMHOK M BO3/1yXa B necke"

OO6opyoBaHue: MECOK, BOJIAa, MEH3YPKa, COCYI.

MeTtoandecKkue yKa3zaHus

Hacpinats B MEH3ypKy MecCKa U ONpeaeauTh ero o0beéM V1.
Hanutb BoAbl B MEH3YPKY U ONpeAenuTh €€ 00béM V2.
Hacpinats nmecok B MEH3YPKY € BOJIOH, 00BEM KOTOPOTO U3BECTHBIM.
Onpenenuts 1010 00bEMA, YTO 3aHUMAIOT MTECUNHKH.
— V-V,
Vi

V3 — 00BEM IeCKa U BOEI.

el NS

n

_Vz)

5. OHpGI[CJII/ITI) JOJIIO O6’béMa, 3aHUMacMOI'O0 BO3AYXOM. \V/
1

OkcnepuMeHTalIbHas pabota Ne 2.

"OnpeaeaeHre MIOTHOCTH KaAMHS HENPABWILHOM GopMBI"

OO06opynoBaHue: AMHAMOMETP, KaMeHb, HUTKA, COCYJ] C BOJOM.

MeTtoagnuecKkue yKa3aHusl.

h
o\Y,

<|3

1. ITnotHOCTH OMpenesstot o popmyie L =

2. Omnpenenure Bec Tena B Bo3ayxe Pl.

3. Omnpenenute Bec Tena B Boae P2.

4. Haiinure apxumenoBy cuiny Fa =P1-P2 ; Fa=gp,V; gp, V=P1-P2, otkyna

Pl B Pz
9,0,

00BEM KaMHS V=

R R9p; B2
5. Ompenenure mIOTHOCTh KamHs £ = gV = g(PR—P) = P—P,




DKcrepuMeHTanbHas padota Ne 3.

"Onpenenenre vaeabHOU TEIUIOThHI pacTBOpenus nosaperuoi coau (NaCl)"

O0opyioBaHKe: BEChI, TEPMOMETP, KATOPUMETP, COCY/I C BOAOH, TOBapEHHASI COJIb.

MeToan4eCcKre YKa3aHMsl.

1. C nmomolIIs0 BECOB ONPEIEIUTh Maccy coJid M, Maccy Bojbl M(ITo pa3HOCTH MacChl
KaJIOpUMeTpa ¢ BOAOH U MyCTOTr0 KaJOPUMETPa).

2. OmpenenuTh HaYaIbHYIO TEMIIEPATYPy BOIHI 1.

3. Bchinath coib B BOJY M 3aMEPHUTh TEMIIEPAaTypPy BOJBI MOCIIC PACTBOPEHHS COJH 1y
1>t

4. U3 ypaBHeHus TeruioBoro 6amanca Cc(m+M)(ti-tz)=ma

5. OnpeaenuTh yaeIbHYIO TEIJIOTY PACTBOPEHUS MIOBAPEHHOU COJIH

A= C(m+ M)(tl _tz)
m

DkcnepuMeHTalIbHas pabota Ne 4,

"OnpeneaeHue VieabHOU TEIOTHI IUIaBJIeHU JIhaa"

OO06opynoBaHue: TEPMOMETP, BOJIa, JE, MEH3YPKa, KaJJOPUMETD.

MeTtoanuecKkue yKa3aHusl.

1. Hanuts B kanopumetp 100-150 r Boasl. U3mMepuTh TeMiiepaTypy BOJBI 1y
2. OmycTtuTe B BOAY KYCOK Jipia pu temriepatype t, = 0°C.

[To ypaBHeHHIO TeruioBoro O6amanca €My (ti-t) = my A

OTIPENEIUTh YACIbHYIO TETUIOTY IJIABJICHUS JIbaa

A= le(t'l _tz)

m2
M1 — Macca BOJbI
t1 — HauasbHAs TeMIiepaTrypa BOJbI
t, — KOHEeYHas TeMIeparypa BObI
My — Macca Jbaa

Maccy s1b1a MOXHO OIIPEAEIUTD m; =M —-m; M — macca BOJbI 4 JibJa



DKcrepuMeHTanbHas padota Ne 5.
"OnpenesieHre IIOTHOCTH KyCKa miacTuianHa'

O6ODVIIOB&HI/I€I KYCOK IINTaCTUJINHA, YICHHUYICCKas HHHCﬁKa, cocyna HHHHHHPHHGCKOﬁ

(GhOpMBI C BOJIOHN.

MeTtoagndecKkue yKa3aHusl.

1. OnycTtute B MWIMHAPUYECKUN COCY/]l C BOJON KYCOK IIJIACTHIIMHA, TIPU 3TOM
W3MEphTe H3MEHEHHE YPOBHS BOBI B IMUIMHIpE hj.
2. Tlo popmyne onpenenure 00bEM IJIACTUIINHA

_nd?
4

v="Ch

d — muamerp cocyna
3. M3rotoBbTe «KOPAOIHMK» M3 3TOTO IJIACTHIIMHA M OIIYCTHTE IUIaBaTh Ha BOAY B
MTAHJIP.

4. V3amepbTe U3MEHEHHE YPOBHS BOJBI B cocye — h

FA =P
zd?
90—, =9pV
7rd? rd?
, h, =qp.
90—~ =9p =~ N
o, =ph ,  OTKyna HauauTe IIIOTHOCTH IUIACTUIIMHA
AL



DKcrepuMeHTanbHas padota Ne 6.

"OnpeneseHne vaeabHOM TEIIOEMKOCTH BENECTBA Kajgopumerpa'

OO6opynoBanue: KaJTOPUMETP, TEPMOMETP, U3MEPUTEIBHBIN MUJIUHIP, COCYT C TEMION

BOJIOM.

-

MeToan4eCcKre YKa3aHMsl.

Harpets onpenenénnyro Maccy BOAbI My O TEMIIEPATYPHI t;.

[Iepenuts €€ B KaTOpUMETP Maccou My ¢ HAYaJIbHOM TeMIIepaTypoi ts.
N3mepbTe Temmepatypy BoAbl 6 mocie nepeTuBaHusl.

[To ypaBHEHHIO TEMIOBOTO OaiaHca ONPEACIIUTE YIETbHYIO TeIIOEMKOCTh
BEILIECTBA KAJIOPUMETPA

Cimy(@—1ty) + comy (0 —1) =0

clml(e — tl) = -Cny ((9 — tz)

o _Gmt-0)
’ mz(e_tz)

C1— yAeiibHas TCIJIOEMKOCTH BObI

C2— yAciibHas TCINIOEMKOCTh KaJIOPpUMETpa



DKcrepuMeHTanbHas padota Ne 7.
"OnpeneneHre TpoIEeHTHOTO COAEPKAHMS CHETa B BOJIE B Hayase onbita"

Oo6opyoBaHue: KalopuMeTp, TEPMOMETP, MEH3YPKa, COCY]l C KOMHATHOI BOJIOH, CMECh

CHEra C BOJOMU.

MeToan4eCcKre YKa3aHMsl.

1. B kanopumeTp co CMEChIO HAJIUTh CTOJIBKO BOJIbI, YTOOBI CHET pacTasii, HO
TeMIlepaTypa MoJIy4rBIICiiCs BO/IbI OblIa paBHA to = 0°C.
2. 3amuIinmTe ypaBHEHHUE TEIUIOBOro Oamanca Mid +cms (to—t1) =0

_ —Cm, (to —'[1) _ Cm3(tl _to)
M= A A

3. Uckomoe IIPOLCHTHOC OTHOIICHNC K cHera B BOJC BBIPAXKACTCA TAK

K=—"M . 100%
m, +m,

M1 - Macca CHera

M, - Macca BOAEI B CHETC

M3 - Macca BIUTOM BOJIBI

t; - Temmeparypa BIUTOM BOJIBI

M;+M, ONpPEAENUTE C MOMOLIBIO MEH3YPKH
m=mp;+m, + Mms

mi+mo =M — M3

K= M x100%
(m_ms)l



DKcrepuMeHTanbHas padota Ne 8.

"OnupeaeseHne CONPOTUBIIEHUS PEIUCTOPA C HAUOOIBIIIEN TOYHOCTHIO'"

O6ODVI[OB&HI/I€: aMIICPMCTP, BOJIIBTMCTP, HCTOYHUK ITUTAHUA, PC3UCTOP C HCU3BCCTHBIM

COIMPOTUBJICHUCM U COCANHHUTCIILHBIC ITPOBOIHUKHU.

MeToanuecKrUe YKa3aHusl.

1. CobGepure nenb, 3aMepbTE CHITY TOKA B LIEMHU U HANPSYKEHUE HA aMIIEpMETPE.

2. Omnpenenurte CONPOTUBICHUE aMIIEpMeTpa

3. 3aM€pBT€ HAIIPSAPKCHUC Ha PE3UCTOPC U aMIICPMETPC
U2 = IZ(RX + ra)
4. OrmpenenuTe CONPOTHBIICHUE PE3UCTOPa

ST TARTA
|2

=—_2
I, Iy

DkcnepuMeHTabHas pabota Ne 9.
«OnpeieeHne CONPOTUBIECHUS PEOCTATA.»

O06opyoBaHKEe: HICTOYHUK TOKA, BOJIBTMETP, PE3UCTOP C U3BECTHBIM

COIMPOTUBJICHUCM, PCOCTAT, COCAMHUTCIBHBIC ITPOBOAA.

MeTtoanuecKkue yKa3aHusl.

1. Bo3bmuTe BOJIBTMETP, COMPOTUBIICHUE KOTOPOTO Ry GosbIiie conpoTuBiaeHui Ry
peocrata 1 R pesucropa.

2. CoOepwuTe 1enb ¥ 3aMepbhTe HANPSDKEHUE HA PEOCTATe U HAa PE3UCTOPE

=1, LY g Y
R R U

U — HanpsbKkeHue Ha pe3ucTope

Ux — HanpsikeHne Ha peocTate



DkcrniepuMeHTanbHas padora Ne 10.
"Onpenenenue miomaau crona'

O6ODVI[OB&HI/I€: HNCTOYHHUK ITOCTOAHHOI'O TOKA, aMIICPMCTP, BOJIBTMCTD,

COCIMHUTCIIBHBIC IIPOBOAHUKH, HeOOJIBIION ITPOBOJHUK HEU3BECTHOM JIINHBI

(w3BecTHO Matepual P u auametp d).

MeTtoagndecKkue yKa3aHusl.

1. Ompenenure mI0MAaL TPOBOJHUKA IO OPMYIIC

7d?
S.. =
6] 4

2. CoOpath 11e1b.

3. U3mepspTe crity TOKa B IIENH U HAIMIPSDKEHHE HA TIPOBOJTHUKE.

4. Tlo 3dKOHY Owma OIIPCACIINTC COIIPOTHUBJICHUC IIPOBOIHUKA R=—

5. Tlo dbopmyne conpoTUBICHUS ONPEETUTE ITTUHY MPOBOJTHUKA

R=p—
pSTé

=P, OTKy,Ha JJIMHAa HpOBOI[HI/IKa paBHa
70

v
|

6. C moMoIIbI0 ATOTO MPOBOAHMKA U3MEPHTE JUTMHY TMTOBEPXHOCTH CTOJIA 8 U
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