Bceepoccniickas oMMnuaaa MKOJLHUKOB 0 pU3HKe
2021-2022 yu. roa
MyHUIMIAJBbHBINA 3TA

7 Kkjaacc
Bpemasa evinonnenusn —
3 acmponomuyecKkux uaca

3aganue 1
B TaGnuie npuBeneHbl JaHHBIE TI0 KUPHOCTH MOJIOKA, KOTOPOE JAI0T KOPOBBI
pa3HbBIX TTOPO/I.

HasBanue mopoisr CpenHuil ypoBEeHb JKHUPHOCTH , %
Avipmmpckas 3,3-3,6
[ommrnaCcKas 3,5-3,8
JIxepcerickas 4.4-6,0

KpacHas narckas 3,5-4,5
KpacHas crennas 3,2-3,8
XoJIMOTOpCKas 3,6-3,9
YépHo-néctpas 3,6-3,9
SApocnaBckas 4.0-6,0
becryxenckas 3,5-4,0
KocTtpomckas 3,3-4,2
CuMMeHTaIbCcKast 3,8-5,5
CpruéBckas 3,2-3,4
[Bunkas 3,7-3,9

XKupHocTh MOJIOKAa OIpenensioT ¢ TOMOIIBIO HU(POBOTO JIAKTOMETPA,
KOTOPBI HACTPOEH HAa M3MEpPEHHE KUPHOCTH MOJIOKA B IMPOLIEHTaX. AOCOIIOTHAS
MOTPEIIHOCTh U3MEPEHHUS JKUPHOCTU JAKTOMETPOM cocTaBisieT £0,08%.

MoxxHO IIM € TIOMOIIBI0 JAHHOTO MPUOOpa OTIMYUTH MOJIOKO TIOPOT
XOJIMOTOpCKOM TMOpOABl OT MOJIOKa KOpoB SpocmaBckoi moponbsl? OTtser
HOSICHUTE.

Bo3mo:kHoe pemenue 3aganus Ne 1

Henpb3si: MakcMManbHOE BO3MOXKHOE 3HAUYEHHE XKUPHOCTH MOJIOKA JIJisi KOPOB
Xonmoropckoit mopojsl cocrasiset 3,9 % + 0,08 % = 3,98 %, a MUHHUMAaIbHOE
3HAYEHUE KUPHOCTU MOJIOKA JJisl KOpoB SApociaBckoid mopoasl coctaisieT 4,00 %
- 0,08 % = 3,92 %. MnTepBanbl NepeKphIBAIOTCS.

3aganue 2

[To nopore moa3€T yaaB AauHOW 12 M, a IO yAaBy OT T'OJIOBBI K XBOCTY CKAau€T
nonyraii. CKOpOCTh yJaBa OTHOCUTEIBHO JOPOTHM 2 M/C, a CKOpPOCTh MOMyras
OTHOCHUTEJIHLHO yiaBa 3 M/cC.

Kakoil myTh OTHOCHUTENBHO IOPOTH MPOMIET TOINyrai, Mmoka J0CKaydeT 0
XBOCTa yj1aBa?




Bo3mo:kHoe pemenue 3aganus Ne 2

[Tonyraii Oyner ckakaTh OT T'OJIOBBI 10 XBOCTA yAaBa B TEUEHUE BPEMEHHU 3/
M[C

= 4 c. 3a 9TO K€ BpeMs caM yJiaB MEPEeMECTUTCS IO JOpOTe Ha PaCCTOSTHUE
HaBCTpeuy nomnyrawo 2 m/c *4 ¢ =8 m.

3aganue 3

Mypageii oTripaBuics Ha pa3Beaky. CTapToBaB OT MypaBeWHHKA, OH B TEUEHUE
Bpemenu t = 10 ¢ mom3 Ha BOCTOK co ckopocThio V = 1 cm/c. 3aTtem mypaBeit
IIOBEPHYJI U B TEUCHUE BPEMEHHM 2t IBUTAJICA CO CKOPOCThIO 2V Ha ceBep. [lotom
OH Oe’kaj Ha 3amaj B TeYEHUE BPEMEHHU t CO CKOPOCThIO 3V U, HAKOHEL, TOBEPHY B
Ha IOT, MYaJCAd C MAaKCHMaJlbHO BO3MOXKHOM CKOpPOCTBIO 4V emé B TedyeHue
BpeMeHH t. [locne 3Toro ero IBHXKEHHE B TOYHOCTH MOBTOpsIoch. Yepes 20 MuH
noucka MypaBel oOHapyxui 100bay. Kakoe MUHMManbHOE BpeMsi mOTpedyeTcs
eMy JUIsl BO3BpAILEHUS B MypaBeMHMK, €CIIM IIPU JIBUKEHUH C J100bIYEH MypaBeil
MOKET Pa3BUBATh CKOPOCTh, B 3 pa3a MEHBIIYIO MAKCHUMAJIBHO BO3MOKHOW?

Bo3mo:xHoe pemenue 3axanus Ne 3
C 3Vt

3 B 4vt AVE

o
Vt

Ha pucynke n300paxeH0 ABHKEHUE MypaBbsi B T€UEHHUE MEPBBIX 50 CeKyH.
Janee ABMXKEHHE MOBTOPSETCS, CIEIOBATENIbHO, 3a Kaxaple 50 cekyHI MypaBeu
cMelaercs Ha 3anaj Ha paccrosiuue 2Vt = 20 cm. Bpems 20 munyt (unu 1200
cexyH) kpatHo 50 c. [Toatomy uepe3 20 MUHYT OH OKaxkeTcs Ha paccTosinuu 20
(20-60)/50 = 480 cM oT MypaBeHUKA.

Tak Kak MakCHUMaJIbHO BO3MO’KHAs CKOPOCTh MYpaBbsl INpPU JBHKEHUU C
noObrueit 4/3 cm/c, 3HaYUT, MUHUMAJILHOE BpEMs, 32 KOTOPOE MYypaBeil BEpHETCS
obpatHo, paBHo 480/(4/3)= 360 c = 6 muH.

3ananue 4

JKcnepuMeHTaIbHAA 3amada: Onpenenure ¢ MaKCUMaJIbHO BO3MOXKHOM
TOYHOCTBIO THAMETP CTEPXkKHS rBO3/s. [[oapoOHO onmUIIIMTe METOANKY U3MEPEHUIA,
MOCJIeIOBATEIBHOCTh JeicTBUi. [IpuBenure pacueTHbie GOPMYIBI U PE3yIbTATHI
n3MepeHui. IsMepenust moBTOpUTeE, IO KpaiHe Mepe, €€ OJUH Pas.

CnpaBouHbI€ JIaHHbBIE:



__— lnsnka

CTepXeHb

ocTpmé

JmuHa okpyskHoctd Haxomutces mo dopmyine | =314-D, rme D — muamerp
OKPY>KHOCTH.

OOopynoBanme: 1UCT MWUIUMETpPOBOM Oymaru ¢opmata A5 win A4,
KoppekTop (1o 3ampocy), rBo3ab (100 Mm).

Bo3mo:kHoe pemenue 3aganns Ne 4

[lomeyaem Ha TBO3/IE PHUCKYy U TpOKaThiBaeM 0€3 CKOJIbKEHHUS TI0
MUJUIUMETPOBOM Oymare N pa3, oTMeuass Ha JIUCT€ HAYaJIbHOE U KOHEYHOE
nosioxkeHue. [l Toro, 4roObl HUISNKA HE MeIlaja POKATHIBAHUIO T'BO3/b
HEOOXOJMMO TpPOKaThiBaTh IO Kparwo cToyia. JlJis TOBBIIMIEHHS TOYHOCTHU
HeoOxoauMo coBepiuTh He MeHee 10 o0opoTOB (eciau MeHblle, TO Oal
CHIDKAETCs).

JlmuHa OKpY)XHOCTH cTepkHs Oymer Haxomutcs |=L|n, rme L-paccrosiHue
MeEXIy MEeTKaMHi Ha MAJUIMMETPOBOI Oymare.

3Has JUIMHY OKPY>KHOCTH HaXOJIUM JTHAMETP.
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3aganue 1
B TaGnuie npuBeneHbl JaHHBIE TI0 KUPHOCTH MOJIOKA, KOTOPOE JAI0T KOPOBBI
pa3HbBIX TTOPO/I.

HasBanue mopoisr CpenHuil ypoBEeHb JKHUPHOCTH , %
Avipmmpckas 3,3-3,6
[ommrnaCcKas 3,5-3,8
JIxepcerickas 4.4-6,0

KpacHas narckas 3,5-4,5
KpacHas crennas 3,2-3,8
XoJIMOTOpCKas 3,6-3,9
YépHo-néctpas 3,6-3,9
SApocnaBckas 4.0-6,0
becryxenckas 3,5-4,0
KocTtpomckas 3,3-4,2
CuMMeHTaIbCcKast 3,8-5,5
CpruéBckas 3,2-3,4
[Bunkas 3,7-3,9

XKupHocTh MOJIOKAa OIpenensioT ¢ TOMOIIBIO HU(POBOTO JIAKTOMETPA,
KOTOPBI HACTPOEH HAa M3MEpPEHHE KUPHOCTH MOJIOKA B IMPOLIEHTaX. AOCOIIOTHAS
MOTPEIIHOCTh U3MEPEHHUS JKUPHOCTU JAKTOMETPOM cocTaBisieT £0,08%.

MoxxHO I5TM € TOMOIIBI0 JAHHOTO MPUOOpa OTIMYUTH MOJIOKO TIOPOT
XOJIMOTOpCKOM TMOpOABl OT MOJIOKa KOpoB SpocmaBckoi moponbsl? OTtser
HOSICHUTE.

Bo3mo:kHoe pemenue 3aganus Ne 1

Henpb3si: MakcMManbHOE BO3MOXKHOE 3HAUYEHHE XKUPHOCTH MOJIOKA JIJisi KOPOB
Xonmoropckoit mopojsl cocrasiset 3,9 % + 0,08 % = 3,98 %, a MUHHUMAaIbHOE
3HAYEHUE KUPHOCTU MOJIOKA JJisl KOpoB SApociaBckoid mopoasl coctaisieT 4,00 %
- 0,08 % = 3,92 %. MnTepBanbl NepeKphIBAIOTCS.

3axanue 2

Meramueckuit Opycok Maccoir 800 r ummeer Gopmy NpSIMOYTOIBHOTO
napaenenunena. Eciaum kimacTe OpycOK Ha TOPU3OHTAJIbHYIO MOBEPXHOCTh
MO0OYEepPEIHO TPEMsI Pa3HBIMH TPAHIMH, TO OH OyJeT OKa3bIBaTh HA HEE JaBJICHUE
p; =1,6 klla, p, = 5p; u p3 = pz/2. Omnpenenure MWIOTHOCTh MaTepuanga Opycka.
OTBeT BbIpa3uTe B I/cM3.




Bo3mo:xHoe pemienue 3aganus Ne 2

FCIICHHE. /[laBJICHUA, OKa3bIBA€CMBIE OpPYCKOM Ha TOpPH30HTAJIbBHYIO

K 5
MOBEPXHOCTb, p; = S_ ,rae F= mg — CHJia TAXKCCTH, ACHCTBYIOLIAA HA 6pyCOK.

i

S, — nnomaau nosepxHocteii ero rpaneit (i = 1, 2, 3).Umeem S, =ab, S, =bc,
mg mg mg
Sy =ac. Takum obpaszom n= s \ Py = 28 s P =5 & H
’ ab be ab
mg p, Sp, Smg 2 5
Dy = ===—= . Orcrona creayer, 4T0 a=5¢, b=—c U a=2b.
ac 2 2 2ab 2
mg  mg
[TosToMy MOXHO 3anucarbh, 4TO p; = ok e 7 Orcroa HaxoaAuM, 4TO
ap 0D
mg 0.8-10 y
b= |26 ‘/ =0,05 m. Tak KaK P2 = 78 =5 s TO
2p, 2-1600 - be
mg 0,8-10 mg
c= E = =0,02 M. U, Hakonen, u3 popmyinsl p, = HAXOJ/IHM,
b-5p, 0,05-5-1600
m 0.8-10 =
4T0  a=—2-= 00 M. OOwvem Takoro Opycka  paBeH

“bep, 0,05-1600
V =abe=0,1-0,05-0,02=0,0001M".  CrnegoBarenbHo, IUIOTHOCTH — Opycka

0.8 3
p= i =8000 kr/M® = 8 r/em’.
V- 0.0001
3aganue 3

Ha ppruaxnpix Becax ypaBHOBELIECHBI TUPsl U COCY € BoMoW. Hapymwurces nu
paBHOBECHE, €CJIM B BOJY MOTPY3UTh MOJABEIICHHBIH HA HUTKE CTaJIbHON OPYCOK
TaK, 4To0bI OH He Kacajcs qHa? OObICHUTH, ToYeMy?

Bo3mo:xHoe pemienue 3axanus Ne 3

[Tycts V, — 00beM Opycka. Ilpu morpyxeHun Opycka OH BBITECHUT OOBEM

BOJIbI V, paBHBIM €ro 00bemMy V,,, TO3TOMY YPOBEHB BOJBI B COCY/I€ TTOBBICUTCS Ha:

my

S

TOra YBEJIUMYUTCSA [aBJICHUE BOJAbI HAa [THO COCyJd, a CJEAOBATEIbHO, U
JaBJICHHE cOocyAa Ha 4Yamky BecoB. Chila NaBIEHUS YBEIMYUTCSA HA BEJIUYMHY,
PaBHYIO apXUMEI0BOM CUJIe, IEUCTBYIOIIEH Ha MOTPYKEHHbIA OPYCOK:

F=pV0,

IZI€ P — IIOTHOCTH BOJIBI.

Wtak, paBHOBeCHE HAPYIIUTCS (MIEPEBECUT YalllKa BECOB C BOIOK).

3ananue 4
IKkcnepumenmanvruan 3aoaua. OnpeaenuTe MacCy HEM3BECTHONW MaCCHUBHOM
kHuTH. [logpoOHO onmMIIMTE METOAUKY HW3MEpPEHUN, IOCIeA0BATEILHOCTD



neiictBuil. IlpuBenute pacueTHble GOpPMYIbl U PE3yNbTaThl M3MEPEHHIA.
ObopyoosaHue:

HUTH (mmHOM 1 MeTp), HOXKHHUIBI (IO 3ampocy y4YacTHUKA) JITHUHAMOMETP
naboparopuslii (4 H), maccuBHas kHUTA, JIUHEWKa yuyeHndeckas (ammHHON 20-30
CM), KapaH/Ialll WJId CTEPKEHb AaHAJIOTUYHOTO JHAMETpa.

Bo3mo:kHoe pemenue 3aaanusi Ne 4
1 cioco0:

Cornacuo pucynky oueBuHo mgl = F(L/2+I).Orcrona cnemyer
m= F(L/2+1)/ gl

s
[ L2 —

Y mg

[Ipu 3TOM cnocobe y4YeHHMK [OJKEH yKa3aTb, YTO MAacCOil JIMHEHKH I10
CPABHEHUIO C MAaCcCOIl KHUTHU OH MpEeHeOperaer.
2 cnoco0:

Pa3mecTtuM omopy moj IEHTPOM MacC JIMHEWKH (MOKHO BBITIOJNHATH HA KParo
CTOJIA).

1 AF
. l
mg
. L FL
Torna ycnoBue paBHOBecHs A He€ mgl = F-, orkymam = 2l

B sToMm cmocobe mMacca TMHEHKH HE BJIMSAET HA OTBET.



