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1. KoMmnerenuyuu n HHAUKATOPbI HX JOCTHKCHUS, IIPOBEPHEMbIC NAaHHBIMU
OLCHOYHBIMHU MaTE€pHaJIaMHU

[lenbro ocBOEHUS AUCLMILIMHBI ABISETCS POPMUPOBAHUE CIAEAYIOIINX KOMIETEHIIUH:

—OIIK-1 - cmocoOHOCTh TpHUMEHATh (PyHIAMEHTalbHBIE 3HAHUS B 00JacTu
MaTeMaTH4YeCKOTO aHaW3a, KOMIUIEKCHOTO U  (DYHKIMOHAJIBHOTO aHaiuM3a, airedphl,
aHATTMTHYECKOU TeoMeTpHH, i depeHInanibHOM TEOMETPUH U TOTIOJIOTHH, TU(PepeHIIHATHHBIX
YPAaBHEHUH, AMCKPETHOM MATEMATHKM M MAaTeMAaTHYECKOW JIOTMKH, TEOPHH BEPOSTHOCTEM,
MaTeMaTHYECKONW CTAaTUCTUKU U CIy4alHBIX MPOLIECCOB, YUCIEHHBIX METOJOB, TEOPETHUYECKON
MEXaHMKH KakK JJs MCIHOJb30BaHUS B MNPOPECCHUOHAIBHON NEATENbHOCTH, TaK U s
KOHCYJIbTUPOBAHUSL.

Pe3ynbpraraMu OCBOEHUS AMCUUIUIMHBI SIBJISIOTCS CIENYIOIINE UHAUKATOPBI JOCTHXKEHUS
KOMIIETEHIIUH:

HOIIK-1.1. [JdeMoHCTpUpyeT HaBBIKM pabOThl ¢ NPO(ecCHOHATBLHON JHUTEpaTypoi IIo
OCHOBHBIM €CT€CTBEHHOHAYYHBIM U MaT€MaTHYECKUM JIMCHUILUIMHAM

NOIIK-1.2. JleMOHCTpHpYET HABBIKM BBINOJHEHHS CTAHJAPTHBIX IEHCTBUW, PEIICHMS
TUIOBBIX 33j]a4 C YYETOM OCHOBHBIX MOHSTUN M OOMIMX 3aKOHOMEpPHOCTEH, GOPMYIUPYEMBIX B
pamkax 0a30BbIX MaTEMATHUYECKUX U €CTECTBEHHOHAYYHBIX AUCHUIUINH

NOIIK-1.3. Bnageer ¢QyHAaMeHTaNbHBIMU 3HAHUAMM, I[OJYYEHHBIMH B 00JacTH
MaTeMaTHUYeCKUX U (UJIM) €CTECTBEHHBIX HAYK

2. OleHOYHbIE MATEPHAJBI TEKYIET0 KOHTPOJISI U KPUTEPUU OLleHUBAHUS

DJeMEHTHI TEKYIIET0 KOHTPOJIS:
— KOJUIOKBUYM;
— KOHTpPOJIbHAsI paboTa.

[TpumepHubie Bompocsl K koutokBuymy (MOITK-1.1, MOIIK-1.3)

1. OcHoBHas 3agaya AMHAMHUKH HecBOOOAHON Touku. JuddepeHnuanbubie ypaBHEHUS
JIBUKEHHS] HECBOOOTHOM TOUKHU IO MOBEPXHOCTH B JEKAPTOBBIX KOOPAMHATAX.

2. EcrtecTBeHHBbIE YpaBHEHHS [JBUKEHHMS MaTepUaIbHOW TOYKM IO HEMOJBMKHOU
MoBepxHOCTU. TeopemMa 0 KWHETHUECKOM SHepTUU HECBOOOJHOM MaTepHaIbHON TOUKH.

3. O pemieHrH OCHOBHOMW 3aJa4él TUHAMHKH IPH ABM)KEHUU TOYKH MO HACAIBHO TIaJKON
MMOBEPXHOCTH BpallleHHUS.

4. Kpyrosoit konnueckuit MmasTHUK. Chepuueckuil MasTHUK.

Juddepenunanbaple ypaBHEHUS JBUKEHHS MATepUAIbHON TOYKM [0 JIMHUU B

JIEKapTOBBIX KOOpIUHATAX.

6. EctecTBeHHBIC ypaBHEHUS ABWKEHUS MATEPUATbHONW TOUKH MO HEMOJBMYKHOW IJTMHUHU.

Teopema 0 KMHETUYECKOW PHEPTUU MPHU JBUKEHUU MATEPUAIBHON TOUKU MO HJCATBHO

IJIaAKON JIMHUU.

MaremaTuuecKkuii MasiTHUK.

IuknongaabHEINA MasSTHHK.

[Tpunnun JJanamb6epa.

10. nepumanbHble 1 HEMHEpLUAIbHbIE cUcTeMbl oTdeTa. [{uddepeHnnanbabie ypaBHEHH
OTHOCUTENILHOTO JIBIJKGHHS MaTepuanbHOW Touku. OCHOBHas 3aqada JUHAMHKU
OTHOCHUTEIILHOTO JIBUKEHUS.

11. TlpyHOMIT OTHOCUTENBHOCTH KJIACCHYECKOW MeXaHUKH. TeopeMa O KHHETHYECKOMH
SHEPTrUH NPU OTHOCUTEILHOM JABMKEHUU MaTEPUAIbHON TOUKHU.

12. YpaBHeHHE OTHOCUTEILHOTO MMOKOSI MaTepUaIbHON TOUKH.

13. OTHOCUTENBHBIN TTOKOH BOIM3H 36MHOM TTOBEPXHOCTH.

14. YpaBHEHUs OTHOCUTEILHOTO JIBHKEHUS BOM3H 36MHOM MOBEPXHOCTH.
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Kpurepun oneHMBaHMS: KOJUIOKBUYM CUHTAETCS CAAHHBIM, €CIH O00YYaIOUIHIICS OTBETHII
IIPAaBUJIBHO KAK MUHUMYM Ha IOJIOBHHY BOIIPOCA.

KonrpounbHas padora (MOIIK-1.2, MOIIK-1.3)
KonTtposneHast pabota coctouT u3 2 3aaa4.

[Ipumepsr 3ana4:

3anaua 1

MexaHndeckasi cucteMa cocTouT u3 rpy3a 1 Beca P, crymenuaroro 6ioka 2 Beca Q ¢
paanycoM MHEPLHU P U TPYKUHBI ¢ KOIPPUIIEHTOM kecTKocTH C. K Gnoky nmpuioxeH
MoMeHT M (cMm. pucyHok). CucTema 1o JACHCTBUEM IMPUIOKEHHBIX CHJI HAXOJHUTCS B
PaBHOBECUH M TPUXOJUT B JBM)KEHHE BCIIEACTBUE TOTO, YTO Ipy3 1 OTKIOHEH BHH3 OT
MOJIOKEHUSI PABHOBECHS] HA BEIMYMHY Xo M OTHYyHIEH O€3 HadajdbHOM CKOpOCTH.
Onpenenuth aMIUIUTYAY U Tiepuoj Kojebanuii rpysa 1.
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3agaya 2

Teno, npeacrasustoniee coboit Tpeyronpnyio miactuny OAB, Bpariaercs BOKpYr ocw,
npoxo el yepes Touky O 1o 3akoHy ¢ = 0.5-1? + 2t pax (cM. pucyHok). YpaBHeHue
OTHOCHTEJILHOTO JBWXEHHUS TOYKH M B mazy S = 9t + 1cm; OB =10cm. Onpenenurpb
Juig MoMeHTa BpeMeHH t1 = 1 ¢ abCcollIoTHYI0 CKOPOCTh U a0COJIFOTHOE YCKOPEHUE TOUYKHU
M. ¥Yron BOA npsmoi, yron OBA yka3aH Ha PUCYHKE.

OTBETHI:

3amava 1. AMmmuTyaa konebanuii a = Xo, nepuoj kojebanuit T =21

3agaua 2. v}, =46.47 fii /A, Wi =191.82 fi /i,



Kpurepuu onenuBanus:

Pe3ynbTaThl KOHTPOJIBHOM pabOThI ONPEICISIFOTCS OLUEHKAMHU «OTIHYHO», «XOPOLIOY,
«yJIOBIICTBOPUTEIIHHOY, KHEYJOBJICTBOPUTEIBHOY.

O1eHKa «OTJIIMYHOY BBICTABIISIETCS, €CIIH 334U PeIIeHbI 0€3 OINOOK.

O1leHKa «XOPOIIO» BBICTABIISICTCS, €CIIM PEIICHA OJJHA 3aJa4a U OTMEUYCH XOJ PCLICHUS
BTOPOM 3a/1a4u.

O1ieHKa «yIOBJICTBOPUTEIILHO» BBICTABISICTCS, €CIHM 33Ja4M MOJHOCTBIO HE PEIICHBI, HO
HPEJICTABIICH XOJI PEIICHUSL.

OlleHKa «HEYIOBJICTBOPUTEIIFHO» BBICTABISICTCS, ©€CJIM  3aJa4yd HE pPEIICHbl W
0OyUaroIIMICS 3aTPYAHSACTCS C XOJOM PEIICHHS 3a1a4.

3. OneHo4HbIe MaTepuajJbl HTOTOBOIo KOHTPOJIsA (HpOMe)KyTO‘IHOﬁ aTTeCTaIII/lI/[) u
KPUTEPUH OLICHUBAHUA

3ader B NATOM ceMecTpe MPOBOJUTCS B MUCbMEHHOM Qopme. [l moiaydyeHus 3adera
CTYIICHTBI JIOJDKHBI BBIMOJHUTE HHAMBUAya bHbIC 3ananus (MOITK-1.2, UOTIK-1.3).

[IpuMeprl MHAUBUAYAIBHBIX 3a/IaHAMN.

1. 3agaua 1.
Ha mranry AB geiictByer cuina F (cM. pucyHok). OnpenenuTs MOMEHT M Hapbl CUJI, KOTOPYEO
clieyeT TNPWIOKUTh K cTepkHi0 OF, 4roObl MEXaHW3M HaXOJWJICS B PaBHOBECHH, €CIIU
Z0OEA =3, ZEAB = a anmuHa crepxHs OF paBHa a.

2. 3amaya 2.

B miockoM MexaHu3Me, H300paKeHHOM Ha PUCYHKE, 3BEHbS HEBECOMBI, TPEHUE BO BCEX
CBs3SIX OTCYTCTBYeET. K UIMHAPHUYECKOM BTYIKEe 1 MPHIIOKEH 3aJaHHbI MOMEHT M1, TTaphbl CHIL
CrepkeHb 2 MOMXET CBOOOJHO CKOJIB3UTh BO BTylke 1. Haiitm BenuumHy nedopmanuu
MIPY)KUHBI, €CITU €€ KECTKOCTh ornpenensercss Ko3h(UIIMEeHTOM ¢ U MEXaHH3M, B YKa3aHHOM Ha
PHUCYHKE ITOJIO)KECHUH, OTIPEJICTICHHOM YIJIOM (, HAXOUTCS B TIOKoe. PaccTosiHue a 3aaaHo.

AANAAANAN

OTBETHI:

3agaua 1. F :mC(_)S—@L).
a sin(p)



M, cos® (¢)
ca

Samaya 2. X =

B Hpouecce BBIITOJIHCHUA I/IHI[I/IBI/II[yaJIBHBIX 3a,Z[aHl/Iﬁ nu HpC,HCTaBJICHI/ISI HOJIy’-IeHHBIX
pe3ybTaTOB OLIEHUBAECTCS MOJHOTA U TOYHOCTH OTBETA, JIOTUYHOCTh M apryMEHTUPOBAHHOCTH
M3JI0KEHHS MaTepualla, yMEHUE HCII0JIb30BaTh B OTBETE (PaKTHUYECKHI MaTepHall.

Pe?:y.]II)TaTI)I BBITIOJTHCHU S I/IHIII/IBI/II[yaJII)HI)IX 3a[[aHH171: «3a4YeT», KHE3aUYCT».

«3ager».

B nesoM BBIIOJIHEHME 3aJaHUM U 3alUTa PE3YJIbTATOB IIPOBEAEHBI KOPPEKTHO, HO
MaTepI/IaJI HN3JI0KCH HOBerHOCTHO nuc HeKOTOpLIMI/I Hap}/HICHI/IHMI/I JIOTUKH U3JIOKCHUA.
«He3auer»:

BeimonHenuwe 3amaHuMii M 3amuTa  pe3yibTAaTOB  IIPEACTABICHBI  OYEHb
MOBEPXHOCTHO U C HApYIICHUEM JIOTMKU H3JI0XKeHUs. CTyIeHT O4YeHb IUIOXO BJIAJICET
OCHOBHBIMH MOJCIIIMHU M KOHICHIIUAMH, 3aJI0KCHHBIMU B I/IHJII/IBI/II[yaJ'II)HI)IG 3alaHus.
I[OHYIIIGHBI CYHICCTBCHHble TepMI/IHOJ'IOFI/I‘IGCKI/Ie 158 (1)aKTI/I‘~IGCKI/Ie OIHI/I6KI/I.

JK3aMeH B IIECTOM CeMecTpe MTPOBOJUTCA B MUChbMEHHOUN GopMme o Omneram. [lomyck
CTYIEHTOB K D3K3aMEHY OCYIIECTBIIAETCS TOJIBKO IPH YCIOBHM YCIIEIIHOTO BBINOJHEHUS
VHIUBUIyJIbHBIX 33JlaHUi. DK3aME€H COCTOUT M3 JIBYX yacTel. [lepBas yacTh — mpakTuyeckas
(MOTIK-1.2, UOIIK-1.3), B paMKax KOTOPO# CTYACHTBI TOJDKHBI BBIMOJHUTH WHIWBUIYaTbHbIC
3aganus. Bropas wacteh — Teopermyeckas (MOIIK-1.1, MOIIK-1.3), koTopas MpOBOIUTCS B
yctHOH  Gopme 1o  Ouneram. bumer comepX uT ABa  TEOPETUYECKHX  BOIpOcCa.
[IpomomxuTensHOCTD SK3aMeHa 1.5 Jaca.

[TpumepHsIit TepeueHb TeopeTnyeckux Bompocos (MOTIK-1.1, MOTIK-1.3):

1. CBs13u cUCTEMBI U UX KIacCU(PUKALIHSL.

2. BupryanpHble NepeMelleHUs CHUCTEMbl U YCJIOBUS, HajaraeMble Ha HUX CBS3SIMU.
Yucio crenenei cBo0OIbI.

3. UneanpHbIE CBA3U.

4. ITpuHIMI BUPTYATbHBIX TIEPEMEIICHHUH.

5. IlpumeHeHune NpHUHIMIIA BUPTYAJIbHBIX MEPEMEIIEHUN K pelIeHuIo 3a1ad (MEeTOJbl
JIEKapTOBBIX U 000OIIEHHBIX KOOPINHAT).

6. YpaBHeHHS paBHOBECHS MEXaHHYECKOW CHCTEMBbI B JEKApPTOBBIX KOOpAMHATAX C
MHOXXUTEIMH Jlarpanxa.

7. VYpaBHEHUs PaBHOBECUS MEXaHUYECKOH cHUCTEeMBbl B OOOOIIEHHBIX KOOpIUHATAX.
O0001IEHHBIE CUJIBL.

8. [Mpunuun [anamGepa i1 MEXaHUUYECKOM CHCTEMBI (ITOCTYMATEIbHOE IBUKEHHUE TETa).

9. Ilpunmun Jlamambepa ansi MEXaHUYECKOM CHCTeMbl (BpallleHHE Tella BOKPYT
HEMOABWKHOM OCH).

10. Tlpuamun [amamOepa A MeEXaHUYECKOW cUCTEMBl (TUIOCKO-TapaielbHOE
TBIKCHUE TEJIa).

11. IMpunnun Hanambepa—Jlarpanxa.

12. IIpumenenue npuniuna lanambepa—Jlarpanxka K BRIBOLY OOIIMX TE€OPEM AMHAMUKH
CUCTeMBbl (TeopeMa O KOJWYECTBE JBIKCHUS CHCTEMBI, TeOpeMa O MOMEHTE KOJIWYeCcTBa
JIBUKEHHS CUCTEMBI).

13. IIpumenenue npuniuna lanambepa—Jlarpanxka K BHIBOLY OOIIMX TE€OPEM AMHAMUKH
CUCTeMBbI (TeopeMa O KHHETUYECKOW JHEPTUH CHUCTEMBI, IIOCKO-MapaiebHOM ABMKEHUU
CUCTEMBHI (Tena)).

14. YpaBuenus Jlarpanxa nepBoro poja.

15. TeopeMa 0 KHHETUYECKOU SHEPTUU M UHTETPajl SHEPTUU.

16. YpaBuenus Jlarpanxa BToporo poja.



17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

BrIpaxkeHus: KHHETUYECKOM SHEPTUU CUCTEMBI B 0000IIEHHBIX KOOPIMHATAX.
[Muxnnueckue koopaunatel. Meron Payca.

VYpaBHEHMSI IBUKEHMSI HETOJJOHOMHBIX CUCTEM C MHOXUTENIAMHU Jlarpanika.
VYpaBuenust Anrmerns.

VYpasuenus C.A. Yamibiruua.

BriBOJ KaHOHHYECKUX ypaBHEHU ['aMuiibTOHA.

@yuknusa ['amunerona. [lepBbie HHTErpabl KAHOHUYECKUX YPABHEHUM.
VYpaBuenus ['amunsrona—SAkoou. Teopema SAxoOwu.

YacTHplii cirydail CKIEPOHOMHOM CHCTEMBI.

Cko0xu u ToxectBo Ilyaccona. Teopema Ilyaccona.

[Tpumeps! UHIMBHTYaTbHBIX 3a1aHuii U3 npaktndeckon yactu (MOITK-1.2, MOIIK-1.3):

1. 3apgaua 1.

Ha »skcueHTpuK KyJIOYKOBOTO MeEXaHM3Ma JEeHCTBYeT Mapa CHWJI C MOMEHTOM M.
OmpenenuTh Kakyro cuiny F Hamo npuiioxuTh K IMTOKY (B (YHKIMK yriia ¢ TOBOPOTA
SKCUEHTpPUKA), NSl PAaBHOBECHUSI CUCTEMbI, €CIM KOIPPHUIIMEHT TPEHHUS CKOJBKEHHS MEXIy
IKCIIEHTPUKOM M IITOKOM paBeH f, paauyc skciieHTprika paseH I, skcientpucuretr 001 =1 (cm.

PHUCYHOK).

Tpenuem Mexay HaOpaBSIIOIMMH M INTOKOM M BECOM YacTed MeXaHu3Ma

npeneOpeus. [Ipu kakom yrie ¢ BenuuuHa cuiibl F umeeT HanMeHblIee 3HaUeHnEe?

F

2. 3amaua 2.

[Tom3yn A mMaccoii M MOXKET JABUTaThCs 0€3 TPEHUS 10 TOPU30HTAIBLHOW HAIPABIISIONICH
BD non neiicTBreM IpPY:KUHBI )KECTKOCTU «C», 3aKperuieHHoH B Touke M (puc. 3). OnpenenuTs,
C Kakod CKOPOCTBHIO MON3YH mpuaer B Touky C, eciu B HadajlbHbIH MOMEHT OH HE HMeEN

CKOpPOCTH

KU HaxXOIWJICA B TOYKC Ao Ha pacCTOAHHNHA CAo = a. HpI/IHSITB, 4TO, KOrjga IIOJI3YH

HaxoauTcs B nonoxxennn C, MpyKuHa He NeopMUpOBaHa | JUTHHA ee paBHa |.
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OTBETHI;

3anaua 1. m <F< m ; tg(e)="f.
lcos(¢)+ f (r+Isin(p)) lcos(¢)— f (r+Isin(p))
Bajaua 2. V, = % \/|2+a2—|).

Pe3ynbTaTe! 9K3aME€Ha  OMNpPEIECISAIOTCA  OLEHKAMU «OTIIMIHOY, «XOPOILIOY,
«YJIOBJIETBOPUTEIBHO», «HEYAOBJIETBOPUTEIIHLHOY.

«OTIANIHO»:

be30mmnb09HO M caMOCTOSITENILHO, JIOTHYHO, B IOJTHOM O0BEME HM3J1aracTcsi TEOPETHKO-
METOJIOJIOTUYECKUIA MaTepuall, MPUBOIATCS IPUMEPHI, IPABUIBHO MCHOJB3YETCS Hay4dHas
TEPMUHOJIOTHS, 0€3 3aTPyTHEHUN Tat0OTCSI OTBETHI HA JTOTIOJHUTEIBHBIE BOIIPOCHI.

«Xopouo»:

CaMOCTOSITEIbHO U JIOTHYHO, HO HEJOCTAaTOYHO B IIOJJHOM OOBbEME H3JIaracTcs
TEOPETHUKO-METOJOJIOTUYECKUI MaTepuaj, MPUBOAATCS MPHUMEPHI, MPABWIBHO HCIOJIb3YETCS
Hay4Hass TEPMHUHOJIOTHsA, 0€3 0COOBIX 3aTpyJHEHUW HArOTCS OTBETHI HA JOTIOJHUTEIHHBIC
BOIIPOCHI.

«Y10BJIETBOPUTEJIbHO»:

HUcnbiThiBaeT  3aTpyAHEHUS  TNPHU  CAMOCTOSITEIBHOM  HW3JIOKEHHH  TEOPETHUKO-
METOJIOJIOTUYECKOTO MaTepuajia, HO UCIPABIISIETCS TIPH OTBETAaX HA YTOUHSIOIINE BOMPOCHI, O€3
CEPHE3HBIX 3aTPYJHEHUN OTBEYAET Ha OOJBIIYI0 YacTh JOMOJHUTEIBHBIX BOIPOCOB, TIPHBOJIUT
MPUMEPBI C UCTIOJIB30BAHMEM HAYYHBIX TEPMHHOB.

«HeynoBy1eTBOPUTEILHO»:

HcnpIThIBaeT 3aTpyIHEHUS IPU CAMOCTOSITEIIFPHOM M3JI0KEHUN y4eOHOTO MaTepuaa, mpu
OTBETaX Ha YTOYHSIONIME BOMPOCHI HE WCIPABIAETCS, IyTAeTCs WM OOJIbIIasi dYacTh
JOTIOJTHUTEIBHBIX BOITPOCOB OCTAETCsl O€3 OTBETOB, HE MPUBOIUT IPUMEDPHI.

4. OueHo4HbIe MaTepHuaJIbl s NpOBepKH OCTaTOYHBIX 3HAHUM
(chopMHUPOBAHHOCTH KOMIIETEHIIMA)

[TpumepHsbIit epeyeHb TeopeTnyeckux Bompocos (MOIIK-1.1, MOTIK-1.3):

1. CBsi3u cucTeMBI U UX KJIacCU(UKALIUS.

2. BupryanpHble MepeMElleHUs CHUCTEMbl U YCJIOBUSA, HajaraéMble Ha HUX CBS3SIMU.
Yucio crenenei cBo0OIbI.

3. [IpuHIMI BUPTYaTbHBIX MEPEMEIICHUN.

4. ITpuanun Janam6epa—Jlarpanka.

[Mpumeps! npaktryeckux 3aaa4d (MOTIK-1.2, MUOIIK-1.3):

3agaua 1

CoopmynupoBats  aupdepeHnnanbHOe  ypaBHEHHE  OTHOCHUTEIBHOTO  JBHKCHHS
MaTepHUaIbHON TOUKHU C UCIOJIL30BAHUEM CHJI HHEPITHH.

3agaya 2
Pemuts 3a1auy 0 nmageHN MaTepruabHON TOYKM BOJIM3M 3€MHOM MOBEPXHOCTH C YUETOM
BpalieHus 3eMiid, Ho 0e3 y4eTa CONPOTUBIICHUS BO3TyXa

OTBETHI:
Bamawa l. MW =F +R+ 15+



X :%ng sin(¢p)cos(¢)t*+...,
3amaua 2. y :%cog cos(@)t’+...,

gtz 1 2 2 4
Z=——-+—m QCoS 7 +...
5t @ 9cos’(¢)

Nudopmanus o paspadorunkax

lepemer Muxamn Anekcanapoud, A.¢.-M.H., mpodeccop, Kadempa TeopeTHUIECKOU
MEXaHUKH, 3aBEIyIOIMni Kadeapoit
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