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damuansg, nMa

HIKoJa KJIaccC

BAPUAHT Ne 1

IIpoumnraii TeKcr.

EBrpa¢g CrenanoBuu ®enopon

OCHOBOMOJIO)KHUKOM MaTeMaTHUYeCKOM TEOpUM CTPOCHUS KPUCTAJIIOB
SIBJIICTCSL BBIIAIOIIUICS POCCUICKUI MaTeMaTtuk u kpuctawiorpad Errpad
CrenanoBuu ®enopor (1853 — 1919).Martemaruka, XUMHS, TE€OJIOTHS,
MHHEpAJIOTHs, TOPHOE NeJ0 — B Kakayio m3 3tux obmacteit E.C. demopor
BHec Hemaublii Bkian. B 1890 romy oH MaTeMaTWdecKu CTPOTO BBHIBET BCE
BO3MOJKHBIE TEOMETPUYCCKHE 3aKOHBI COUYCTAHUS DJIEMEHTOB CHUMMETPHH B
KPUCTAJTMYECKUX CTpyKTypax. DemopoB mokazan, urto wumeercs 230
MIPOCTPAHCTBEHHBIX TPYMI CUMMETPUH, KOTOPBIC BIIOCICACTBHH B 4YeCThb
Y4eHOTO OBLTH Ha3BaHBI (DEJIOPOBCKUMH.

l'uraarckuit Hayunsrid moasur E.C. demopoBa, CyMEBIETO MOIBECTH
MOJ CIWHYI0O TEOMETPHUYECKYID CXeMy BECh MPUPOTHBIA  «XaoC»
0OCCUUCIICHHBIX KPHCTAUI000pa30BaHUi, M Celvac BBI3BIBACT BOCXHIICHHE.
DTO OTKpBITHE CpPOJHHU OTKPBITHIO Tepuoaudeckoir Ttadmuisr  J.M.
Menneneena.

1. CocraBp IIAH TeKCTA. I[.]]ﬂ 3TOro BbIJCJIHU OCHOBHBIC CMBICJI0OBbIC
(bpaFMeHTbI TEKCTA U 03arjJaBb HX.

OrTBeT:

MunucTepcTBO 00pa30BaHus, HAYKU U MOJIOAEKHOM nonutuku KpacHomapcekoro kpast
HWucrutyT passutus obpasosanus KpacHomapckoro kpast

Kommiekchas padora @I'OC 00O, 8 kiace Bapuanr Ne 1, 23n0s6ps 2016

2. W3 npepnoxenuii: «lueawmckuti  Hayunvlii nodsue Dedoposa,
cymesuie20 noogecmiu 0O eOUHYI0 2eOMEMPUUECKYIO CXeM) 8eCb NPUPOOHbILL
«xaoc» OecuUuCeHHblX KpUCmaniooopasoseanull, u ceuyac 6vl3vleaem
gocxuujenue. Imo omKpvimue CpoOHU OMKPLIMUIO NEPUOOUYECKOU mabauybsl
.. Menoenreesa» — BBIIMIIM CJI0BO, B KOTOPOM MNPABOMUCAHHE
NPHUCTABKHU OMNpeessieTcs: NpaBuiaoM: «Eciau nmocjie NpucTaBku ciaeayer
rJyX0H COTJIacHBINA, TO Ha KoOHUe eé muuercs:i OykBa, 0003Havarouas
TJIYXOil COIVIACHBIN 3BYKY.

OTBeT:

3. M3 mpemgoxennii. «B 1890200y on mamemamuuecku cmpozco evigen
8Ce  BO3MOJICHBIE — 2eOMEeMPUYECKUe 3AKOHbL  COUemanusi  I1eMeHmos
cummempuu 8 Kpucmaniuveckux cmpykmypax. @Dedopog noxazan, umo
umeemcss 230 npocmpancmeeHHbIX  2pYynn  CUMMempuu,  KOmMopbvle
BNOCIEOCMBUU 8 UeCMb YUeH020 ObLIU HA38AHbl (PeOOPOSCKUMUY» — BHITTHIIT
cioo mpaonucanue H (HH) B xoTropom moxumusieTcsi mpaBuiy. «B
OTBIMEHHBIX MPUJIATATELHBIX, 00PA30BAHHBIX OT CYIIECTBHTEILHOIO C
nomombio cypdukcos -EHH-, -OHH- mumercs HH».

OTtBeT:

4. BpInumd W3 [JAaHHOTO TPeNJIOKeHHs] TPHYACTHBIA 000pOT:
«l'ueanmcexuii HayyHolil nodsue Dedoposa, cymesute2o n008ecmu No0 eOUHYI0
2eOMEMPUYECKYI0  CXeMy  8eCb  NPUPOOHBIL — «XAoc»  OeCcuucieHHvIX
KpUCmaniooopasoeanull, u ceiuac 6bi3ul8aem 60CXUWeHUe» .

OtBer:

5. MHMcnoab3yst uHGpopManMIO U3 TEKCTA, BHINOJIHH 3a/1aHUE.
Ynpocmume evipasicenue az—a( a+0,5) U Hauoume e20 3Ha4eHue, eciu 3HaA4eHue

nepemennoll a pagHo uucuy aem, npodxcumsoix E.C. Dedopogvim.

OrTBer:

MunucTepcTBO 00pa3oBaHus, HAYKH H MOJIOJEXKHOIT nonuTukn KpacHomapekoro kpas
HHcTutyT passutus obpasoBanus KpacHogapckoro kpast
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6. E. C. ®egopoBpIM B CBOMX padoTax ObLIa JaHa KJaccHPUKALMS
MHOTOTPAHHHMKOB. Y4YeHbIi onmucajd MPOCTPAHCTBEHHble TPYNIbI
CHMMETPHH, BNOCJEACTBUN Ha3BaHHbIe ¢enopoBcKUMHU. CKOJIBLKO BCero
TAKUX TPyNI OH ONHCAJ, €CIM M3BECTHO, YTO IPH YMHOKEHMH 4MCJIa
rpynn Ha 3 W BbIYMTAHWUU M3 Npou3BeneHusi unciaa 180 B pesyabrarte

Kommiekchas padora @I'OC 00O, 8 kiace Bapuanr Ne 1, 23n0s6ps 2016

9. Hcnoab3ys TabauM4HbIE JaHHBIE, onpenean o0bem 5,4 T BemecTBa,
HMERWIIEero KPUCTALTHYECKYI0 CTPYKTYPY.

nosxyunrest 5107?

OrTBeT:

7. IIpsamoyrojbHukK uMeeT cTOPoHbI 25 cM u 4 cm. Haiinm ctopony

KBaJpaTa, €CJIM €ro mjaoumaab paBHa IJIoIaau 3Toro npﬂMoyro.ﬂmeca?

OrTBeT:

8. YcranoBu COOTBETCTBHE

MEKIy MNPHMEPOM H IJIeMEHTOM
nepuoanyeckoii cucremsl .. MenaeneeBa

[Tpumepsl

DJIEMEHTEI 1 BEIIECTBA

A) HepBHast TKaHb [OJJBEpracTcst
BO3JECHCTBHIO SJIOBUTHIX B-B

1.CBuHen, kaaAMHuii U JI1.p

b) TokcukomaHus

2. BasixaHue napos

B) Kypenne 3 Huxkorun
I') "'opmoH TupokcuH Briodaer | 4. Mon
J) Bxoaur B coctaB ¢epmMenToB | 5. Maruwmii
E) Bxozasr B cocTaB KocTel 6. Kanpnuit
YEJIOBEKa
OtBet:
A b B r i E

MunucTepcTBO 00pa30BaHus, HAYKU U MOJIOAEKHOM nonutuku KpacHomapcekoro kpast
HWucrutyT passutus obpasosanus KpacHomapckoro kpast

K
Bemectso Il1oTHOCTE M
OeH3uH 710
AMFOMUHUHA 2700
KEpPOCHH 800
Maciio MallUHHOE 900

OTBeT:

10. 13 MNPEAJT0KEHHOT0 TCKCTA nouﬁepu COOTBETCTBME.

1) reonorus
2) MuHEpaIorus

OTBerT:

A) chepa yenoBeUeCcKoit AeITENBHOCTH,
CBSI3aHHAsI C MCIIOJIb30BAHUEM HEAP 3eMIIH;

b) HayKa 00 HCCIICTOBAHNH,
MOJIETTUPOBAHUH u OTOOpaKEHUH
HPOCTPAHCTBEHHOTO PacIoOKEHH,

COYCTAHHUS M  B3aUMOCBSI3H  OOBEKTOB,
SIBJICHUH TIPUPOJIBI M OOIIIECTBA;

B) mayka o0 cocTaBe, CTPOEHHH W
3aKOHOMEPHOCTSIX Pa3BUTHS 3eMIIH;

I') mayka o WMHHepaax — MPUPOJHBIX
XUMHYECKUX COCIUHCHUSIX.

MunucTepcTBO 00pa3oBaHus, HAYKH H MOJIOJEXKHOIT nonuTukn KpacHomapekoro kpas

HHcTutyT passutus obpasoBanus KpacHogapckoro kpast
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11. Korma ®énopoB coBepmHMJ CBOE camMoe 3HAYMMOE HAy4YHOE
OTKpbITHE?

| ] 1825rony
|| 1834rony
D 1865rony
D 1890rony

12. Yto u3 npuBeaéHHBLIX (pakTOB moaTBepkaaeT, YTo DENOPOB ObLLI
OCHOBOTIOJI0:KHUKOM MaTeMATHYeCKOH TEOPHH CTPOEHHSI KPHCTAJJIOB?

3anuwu ceoil omeem 6 gude 00HO20 UNU HECKONbKUX npeaﬂomceﬂm"t

OT1BeT:

MunucTepcTBO 00pa30BaHus, HAYKU U MOJIOAEKHOM nonutuku KpacHomapcekoro kpast
HWucrutyT passutus obpasosanus KpacHomapckoro kpast

Kommiekchas padora @I'OC 00O, 8 kiace Bapuanr Ne 1, 23n0s6ps 2016

MunucTepcTBO 00pa3oBaHus, HAYKH H MOJIOJEXKHOIT nonuTukn KpacHomapekoro kpas
HHcTutyT passutus obpasoBanus KpacHogapckoro kpast
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damuansg, nMa

HIKoJa KJIaccC

BAPHUAHT Ne 2

IIpoumnraii TeKcr.

Cummetpus

CnoBo «CHMMETpHUA» TIPOMCXOJUT OT TPEUYEeCKOro U O3HA4yaeT
«COPa3MEPHOCTb, MPOMOPLUUOHATIBHOCTh, OJUHAKOBOCTh B PAaCHOJIOKEHUH
yacreii». B TakoM 00111eM cMBICIIe CHMMETPUSI, UTPAIOLIas OTPOMHYIO POJIb B
HCKYCCTBE U B apXUTEKTYpE, BCTPEUAETCS TAK)KE B MY3BIKE U MTOI3HH.

Ilo npemaHuio, TEPMHH «CHMMETPHS» IPUAYMAll IPEBHETPEYECKHH

ckynpnTop Ilmdarop Peruiickmii, KOTOPOMY TPHUIHUCHIBAIOT 3HAMEHHUTYIO
OpoH30BYI0 cTaTyl0 «Bo3Hnuuii». CHMMETpHUS IIMHPOKO BCTpPEYaeTCs B
npupoJie, B OCOOCHHOCTH Yy KpPHUCTAUIOB, Yy PACTEHHUH U IKUBOTHBIX.
[lopasutenpHble MO KpacoTe NPHUMEPHl CHMMETPHUU JAIOT JICHSHBIC
CHE)KUHKH.

PaccmaTpuBas pasHble KpHCTaTbl, MBI BHIUM, YTO OHH pa3HbBIE IO
dbopme, HO IOOOW W3 HUX TPEACTABIIECT CHUMMETpHYHOE Teno. U
I[CI\/'ICTBI/ITCHI)HO CUMMETPHUYHOCTDL 3TO OAHO U3 CBOMCTB KpUCTAJJIIOB.

W3BecTHBIN HeMmenkuii maremMatuk W (usuk ['epman Beitns (1895 -
1955) roBopuit: «CUMMETpHS... €CTh UJes, C MOMOUIBIO KOTOPOI YeloBeK
BEKaMH IIBITANICS OOBSICHUTB M CO3/IaTh MOPSIOK, KPACOTY M COBEPIICHCTBOY.

1. CocraBp ILUIAH TeKCTA. I[.]Iﬂ 3TOro BbIJI€JIH OCHOBHBbIC CMBICJI0BbIC
(l)paFMeHTbI TCKCTA ! 03arjiaBb HX.

OrtBeT:

MunucTepcTBO 00pa30BaHus, HAYKU U MOJIOAEKHOM nonutuku KpacHomapcekoro kpast
HWHucrutyT pazsutus obpasoBanust KpacHogapckoro kpas

Kommiekchas padora @I'OC 00O, 8 kiace Bapuanr Ne 2, 23n0s6ps 2016

2. W3 npeanoxkenuii: «/lo npedanuro, mepmMur <CUMMempus» npuoymai
OpesHezpeveckuil ckyionmop lugaeop Pezutickuil, Komopomy npunuceiéarom
3HameHumyl Oponzoeyio cmamyio <«Bozuuuuti». Cummempus WUPOKO
ecmpeuaemcs 6 npupooe, 8 0CODEHHOCMU Y KPUCMANN08, ) pPACMeHUl U
JHCUBOMHBIX» — BBINHIIU CJIOBO, B KOTOPOM IIPABONMCAHME NPUCTABKHU
onpeneysieTcs 3HAYCHUEM <HENOIHOMbl 0eliCmEUus».

OrTBeT:

3. W3 npemiokenuii: «Cummempus wupoko ecmpeuaemcsi 6 npupooe, 6
0C‘06€HHOCWLM Y Kpucmainiios, ypacmeHmZ U JHACUBONIHBLX. Hopa3umeﬂbele no
Kpacome npumepbl CUMMEmMpuu Oaiom JeOHble CHENCUHKU» — BbINAIIH
caoso mpaonucanue H (HH) B xoTopom momumHsiercss mpaBuiy. «B
OTHIMEHHBIX MPHJIAraTeJbHbIX, 00Pa30BAHHBIX OT CYIIECTBHTEJILHOIO C
nomoumbio cypduxcos NH-, -AH-, -SIH- numerca H».

OrTBeT:

4. BpimumM U3 JAHHOTO NpeNJOKeHHsl NPUYACTHBIA o0opor. «B
MAaKkom odwem cmulcie CUMMEMpPUsl, USpalowds 02POMHYIO pOJlb 6 UCKYCCmEe
U 8 apxumexmype, 6Cmpeuaemcs maKice 6 My3viKe U N0I3UU».

OrTBeT:

5. I/ICHOJ'[I)I}YH m{(l)opMaumo M3 TEKCTA, BBINNOJIHUA 3a1aHUE.

Vnpocmume evipaxcenue x(x+0,2)- X u uaiidume e2o 3nauenue, eciu

3HaAueHue nepemenHol X pagHo Yucty nem, npoxcumoix 1. Beiiniem.

OrTBeT:

6. Jlioam MHTepecoBAJMCh CTPOEHHEM CHEKMHOK € AaBHUX BpeMeH.
Emé B 1611roay actponom U. Kenjiep Hanucaa TPAKTaT 0 CHEKHHKAX.
B 1955roay pycckumii ydenbrii A. 3aMopckuii pa3geinsi CHE:KMHKHU Ha
KJaccsl M BuAbl. Ha ckoibko BHAOB 3aMOpPCKHI pa3aensi CHEKHUHKH,
€CJIM U3BECTHO, YTO PU YMHOKEHHUH YK CJIa BH/IOB HA 2 U IPUOABJIEHUH K
npousBenennio ynciaa 1048 pesyasrate mojayuurcsa 2007

OrtBer:

MunucTepcTBO 00pa3oBaHus, HAYKH H MOJIOJEXKHOIT nonuTukn KpacHomapekoro kpas
HWucrutyT pazsutus obpasosanust KpacHogapckoro kpas
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7. Ilaomaas kBagparta pasHa 400m2. Haiinu ero nepumerp. 10. VYkaxku, B KaKMX H3 BBICKA3bIBaHUI cojep:KuTcA MHPOpMANUs O
CHE:KMHKeE, KAK 0JJHOM M3 BUJIOB aTMOC(EePHBIX 0CAIKOB. 3anuiuu uudpy

OTBer: C BEPHBIM yTBeP:KIeHUEM:

8. YcTaHOBH COOTBeTCTBHE MexKLy Tpyaom Pene JlekapTa u ocHOBHOI 1) wactmiia ib/1a MapOOGPA3HOM WTH HETIPABHITBHOH GOpMET;

2) CHe)XHBIN WM JICJSIHOW KPUCTAILI, Yalle BCero B opMe MIECCTUITYYECBBIX

HCTHHOM B HayKe. )
3BE3/I0YEK WU MIECTUYTOIbHBIX IIACTUHOK;

Tpyn Jlexkapra VcTrHa B HAyKe 3) atmocdepHoe siBIieHHE, CKOIUICHWE BOJbI B BO3AyXe 0OOpa3oBaHHOE

A) TpakTat «O YeIoBeKe» 1.VccnenoBanue CTpyKTYpHI MeNbYaHIIIMK YaCTHIKaMU BOJISHOTO Tapa,
OpraHnsMa 4) TBepabIe TeNa, B KOTOPBIX aTOMBI PACTIONIOKEHBI 3aKOHOMEPHO.

B) Tpyna B o6sacTu yenoBeka 2. Pa3nenseM Teno U Aymry

B) Tpyx B o6nactu dusnonorun | 3.00bsicHeHHE GOJIH, TOJI0JIA, Orser:

YeJIoBeKa 3pEeHHUs, TAMSITH

') MexaHuuecKye TeOpUU 4.Vccnenopanue QyHKIUH 11. K kakoMy BeKy OTHOCUTCSI OCHOBHOIl MNepHOd KU3HH H
oprasusma neateabHocTH ['epmana Beiins?

M) TeopeTnueckast cxema 5. besycnoBHEIi pediekc

D 18 Bek

Ortser: D [epBas nonosuHa 19 Beka

A b B r )l D Bropas nonosuna 19 Beka

D [epBas nonosuna 20 Beka

9. Hcnoab3ys Tadau4vHbIe JaHHBbIE, onpenesn o0bem 1,78 T BemecTna, 12. Movemy OTKPBHITHE CHMMETPHH HMEJI0 TaKOe 00JIbIN0E 3HAYEHHE?

HMeIOIIero CTPYKTYPY KpHucCTaJLIa.
3anuwu ceoti omeem 6 8ude 0OHO20 UNU HECKOLLKUX NPEOTIOHCEHULL

Kr

Bemectgo IlioTHOCTDL M3 OrtBeT:
KEPOCHH 800

MeIb 8900

BOJa 1000

MacJj0 MallHHOE 900

OrTBeT: M3
MuHuCTEpCTBO 00pa30BaHMs, HAYKH M MOJIOASKHON monuTHKH KpacHoaapckoro kpast MuHucTepCTBO 00pa30BaHusI, HAYKH U MOJIOSKHOI noanTuku KpacHomapckoro kpast

HWHucrutyT pazsutus obpasoBanust KpacHogapckoro kpas HWucrutyT pazsutus obpasosanust KpacHogapckoro kpas
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HIKoJa KJIaccC

BAPUAHT Ne 3
IIpo4uraii TeKcT.

Muxauna BacuiabeBuu JIoMOHOCOB

Muxawnn Bacunsesny Jlomonocos (1711 — 1765) -Benukuii pycckuii
YYeHBbIH, XUMUK, (QU3UK, XYyIOKHUK, HCTOPUK, TIOIT W THCATENb, TPYIbI
KOTOPOI'0 U3BECTHBI BO BCeM MHpe. JIOMOHOCOB SIBISIETCS SIPKUM ITPUMEPOM
«YHUBEPCAIBHOTO YEIIOBEKa».

Bxuran JlIomoHOCOBa B Takue HayKd, Kak ()U3WKa, XUMHs, reorpadus,
OuWoyorusi, acTpOHOMHS, MHHEPAIOTHs, TIOYBOBEACHUE,  TEOJIOTHSA,
KapTorpadus, Teone3ns, METeOpOJOTHS OuYeHb BeNHWKHU. JluTeparypHoe
TBOpUYecTBO JIOMOHOCOBa COCTOUT M3 MPOU3BEJCHUM Ha pa3HbIX s3blKax. B
1754 rony oH pa3paboTran MpoeKT MOCKOBCKOTO YHHUBEPCHTETA, Ha3BaHHbBIN
mo3xe B ero 4vectb. Kpome Ttoro, JIoMoHOCOB BHec OOJIBIION BKIAj B
OTECUYECTBCHHYIO HAyKY. OTKPHITHE 3aKOHA COXPaHEHHUS MaTCPHUH, HAITCAHUC
paboT 1o TeopuH 1BETA, IMOCTPOSHUE MHOKECTBA ONTHIECKUX IPUOOPOB.

B nmexabpe 1759 roma M. B. JlomonocoB u HU. A. BpayH mnepBbIMU
MOJYYWIN PTYTh B TBEPAOM cOCTOSIHMU. Ho BaXHOCTB 3TOro ycmexa I
M. B. JlomoHOCOBa BBIpakamacb B Oojbimell creneHH He (HAKTOM
IIPUOPUTETA, a JIOTMKOM  apryMeHTauuu psga  I[OJIOKEHUH  ero
KOPITYCKYJIIPHO-KHUHETHYECKONH TEOpHH, M IIOCIEJOBABIINM YCIEXOM B
Kiaccu(uKauyu BEMIeCTB — Korjga y4€HeIM mepBeIM B siHBape 1760 roaa,
HapsQy C  pelmeHueM psaa Apyrux  3agad, Obula  IOKaszaHa
3NEKTPONPOBOJHOCTE M <«KOBKOCTB» PTYTH, YTO CTaJO OCHOBAaHUEM I
OTHECEHUS 3TOTO BEIIECTBA K METaJUIaAM.

Bonbmiolt Bkiag JIOMOHOCOB BHEC TakKe B HCTOPHIO, CO37aB

«Kpatkuii poccHiickuil JeTomucerny ¢ pOJOCIOBHEM». YYEHBIH Omucall
riaBHbIE coObITHs McTopun Poccnu ¢ 862mo 1725ro.

MunucTepcTBO 00pa30BaHus, HAYKU U MOJIOAEKHOM nonutuku KpacHomapcekoro kpast
HWHucrutyT pazsutus obpasoBanust KpacHogapckoro kpas

Kommiekchas padora @I'OC 00O, 8 kiace Bapuant Ne 3, 23n0s6ps 2016

1. CocraBp mian Texkcra. Jjisi 3TOro BbIeJH OCHOBHbIE CMbICJIOBBIE
(pparMeHTHI TEKCTA H 03aIJIABb HX.

OrTBeT:

2. W3 npennoxennii: «Muxaun Bacumvesuu Jlomonocos (1711 — 1765) —
BeUKUL PYCCKULL VYeHblll, XUMUK, (DU3UK, XYOONUCHUK, UCMOPUK, HOIM U
nucamens, mpyovl KOMOPo20 U38eCMHbL 80 8cem mupe. Jlomorocos snsaemcs
APKUM  NPUMEPOM  KVHUBEPCANbHO2O HYEN08eKa» — BBINUIIK CJI0BO, B
KOTOPOM IPAaBONUCAHHE NPHUCTABKM onpeneasercs npasuiom:. «Ecau
mocJje MPUCTABKHU CJIeAyeT 3BOHKHH COIJIACHBIN, TO HA KOHLIE eé MUIIeTCA
O0ykBa, 0003HAYAIONIAS1 3BOHKHUI COTJIACHBII 3BYK».

OTBeT:

3. M3 npemioxenuii: «B 1754200y on paspaboman npoexm Mockosckozo

VHUBepcumema, HA36auHbll No3%ce 8 e2o wecmv. Kpome mozo, Jlomonocos
gHeC OOMLUWION BKIAO 6 OMEYECMBEHHYI0 HAYKY. OMKpblmue 3aKOHA
COXpaHeHusi Mamepuu, Hanucaumue padom no meopuu ysema, NOCMpoeHue
MHOJHCECMBA ONMUYECKUX Npubopoe» — BHIMUIIK €JI0BO nmpaBonucanune H
(HH) B xoTtopomM moguyuHsieTcsi mpaBuiy. «B moJHBIX cTpagaTebHBIX
NMPUYACTUAX COBepLIeHHOro Buaa numercsa HH»

OTBeT:

4. BpInMIM H3 JaHHBIX NPEIIOKEHUI eenpUYACTHBLIH 000pOT:
«bonvwoti exnad Jlomonocoe enec maxoce 6 ucmopuio, cozoas «Kpamkuil
poccuiickutl 1emonucey ¢ pooociosuem». YueHvlll Onuca 2iaghvie cooblmus
ucmopuu Poccuu ¢ 862no 1725200 .

OTBeT:

MunucTepcTBO 00pa3oBaHus, HAYKH H MOJIOJEXKHOIT nonuTukn KpacHomapekoro kpas
HWucrutyT pazsutus obpasosanust KpacHogapckoro kpas
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5. Hcnoab3ys nHpopMAaIHIO U3 TEKCTA, BHINMOJIHH 32/1aHHE.
Vapocmu evipascenue d*-d(d+2) u naiioume ezo snauenue, eciiu 3HaueHue
nepemennou d pasno yucay nem, npoocumoix M.B. Jlomonocoswim.

OrtBeT:

6. M. B. JlomoHOCOB poauJics B ApxaHrejabckoii o6jaactu. C gercTBa
OH TMOMOTrajJ oOTHy PpbIOAYUTH, oO0y4yajcs TrpaMoTe, JIOOMJI KHUTH.
JIoMOHOCOBY 0YeHBb XO0TeJIOCH NPOJOJLKHTHL CBO¢ 00pa3oBaHHeE, NM0ITOMY
oH otmpaBmicss B MockBy. Haiinu, ckonabko jger 0bu10 JloMmoHOCOBY,
KOIJa OH oTnpaBujics B MoCKBY, eI M3BECTHO, YTO NMPH YMHOMKEHUHU
YHCca JeT Ha 4 1 npudaBjieHUH K NPOoM3BeJeHUI0 124 mosry4yuTcst Yucsao
200?

OrTBer:

7. TlpsiMmoyroiabHuUK uMeeT cTOpoHbl 4 ¢cM U 16 cm. Haiinu cropony
KBa/IpaTa, ec/Id ero 1mJjomajib paBHA IUIOLIA/IH 3TOr0 NPSIMOYIroIbHUKA?

OrTBeT:

8. V¥YcranoBH COOTBeTCTBHE MeEKIYy HaykamMu HW Yy4deHbiMu M.B.
Jlomonocoebim u NL.II. ITaBsioBBIM

TIpumepsl YueHHbIE

A) EnuHcTBO XuBOU W HexuBoi | 1. M.B. JIoMoHOCOB
MIPHPOIBI

b) IlonsTHe 00 aHanM3aTOpax 2.1.11. [1aBnoB

B) AcconmaTHBHEBIE 30HBI

I') Unes TpanchopmmuzMa

) CoBpeMeHHBIE OPTaHWU3MBI HE
co3aansl TBopLoM

OrTBeT:

A B B r il

MunucTepcTBO 00pa30BaHus, HAYKU U MOJIOAEKHOM nonutuku KpacHomapcekoro kpast
HWHucrutyT pazsutus obpasoBanust KpacHogapckoro kpas

Kommiekchas padora @I'OC 00O, 8 kiace Bapuant Ne 3, 23n0s6ps 2016

9. Ucnmoab3yss TabaM4YHbIe [aHHbIE, ONpeaeJd Maccy MeTajlia,
UMeIero 0onrem 2 m°.

Kr
Bewectso IL1oTHOCTH ™*
MOJIOKO LI€JIbHOE 1030
PTYThH 13 600
TJIALEPUH 1260
BOJIa MOPCKas 1030

OrtBer: T

10. U3 NPEeAJIOKEHHOI'0 TEKCTA nouﬁepn COOTBETCTBHE.

1) reone3us A) Hayka 0 MUHepaax — MPUPOIHBIX U

2) METeopOJIOTus XUMHYECKUX COSTMHEHUSX;
B) cdepa uenoBedeckoi aeSATEIBHOCTH,
CBsI3aHHAS C OCBOCHHEM W WCIOJIb30BaHHUEM
Heap 3emiuy,;
B) Hayka 00 ompeeseHUH TOJIOKCHHUS
00BEKTOB Ha 3E€MHOW MOBEPXHOCTH, O
pa3Mepax, (opMe U rPaBUTAIMOHHOM TOJIE
3emiwy,
I') HaydHO-TIpUKJIaaHass O0JACTh 3HAHHS O
CTPOCHHH M CBOWCTBAaX 3eMHOM aTMochephl
M COBEpIIAIOIHUXCA B Hel  (u3uKo-
XUMHUYCCKUX ITpoHeccax.

OTBeT:

MunucTepcTBO 00pa3oBaHus, HAYKH H MOJIOJEXKHOIT nonuTukn KpacHomapekoro kpas
HWucrutyT pazsutus obpasosanust KpacHogapckoro kpas
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11. Korma JlomoHOCOBBIM ObLT pa3padoTaH mnpoekT MOoCKOBCKOTo
yHHUBepcHuTeTa?

| ] 1755rony
D 1734rony
D 1765rony
| ]1754rony

12. Tlouemy M.B. JlomMoHOCOBa  CYHTAIOT  <YHHBEPCAJbHBIM
YeJ10BeKOM» ?

3anuwu ceoti omeem 6 6ude 00HO20 UNU HECKOLLKUX NPEOSIONCEHULL

OT1BeT:

MunucTepcTBO 00pa30BaHus, HAYKU U MOJIOAEKHOM nonutuku KpacHomapcekoro kpast
HWHucrutyT pazsutus obpasoBanust KpacHogapckoro kpas

Kommiekchas padora @I'OC 00O, 8 kiace Bapuant Ne 3, 23n0s6ps 2016

MunucTepcTBO 00pa3oBaHus, HAYKH H MOJIOJEXKHOIT nonuTukn KpacHomapekoro kpas
HWucrutyT pazsutus obpasosanust KpacHogapckoro kpas
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damuansg, nMa

HIKoJa KJIaccC

BAPHUAHT Ne 4

IIpo4uraii TeKcT.

Pene lexaprt

Pene Jlexkapr (1596 — 1650) -oxun u3 Bergaronmxcs yuaensix XVl Beka,
MOPaXKAIOIIUN MIUPOTON WHTEPECOB. YUCHBIM MOYUCHBI CEPhE3HbIC HAYUHBIC
pe3ynbpTaTel B oOmactu  Qwrocoduu, MaTeMaTHUKH, (QHU3UKH, OWOJIOTHH,
MeauiHbl. Hanbospiyro M3BECTHOCTh M ClaBy NpuHecha JlexapTy kHura,
Beimeuias B 1637 romy. Ona mMena jamuHHOE HasBaHue: «PaccyxieHue o
METO/I€, IO3BOJIAIOIIEM HAIIPABIATh pasyM U OTBICKMBATh UCTUHY B HayKax».
JexapT noguepkuBai, YTo B OCHOBE HayYHOH TEOPHUHU AOJDKHBI JIEXKATh SCHBIE
U TpOCThIC MPUHIIMITBL. Heob6xonumo n3y4aTh, OTMCHIBATH,
KIacCU(UIIMPOBATL  SBJICHUS TMPHPOJbI, MNPOBOJAUTH OKCICPHUMEHTHI U
MaTematuueckue pacuerbl. «'eomeTpusi» JlekapTa npousBena MepeBOpoT B
reomerpun Toro BpemeHu. B XVIII — XIX BB. Ha ocHOBe MeTo/1a KOOPIUHAT
JlekapTa BO3HHKJIA MHOTOMEPHAs, & 3aTeM U OECKOHEYHOMEpHAs TEOMETPHSI.

Kpucramnel - yHuKanbHas mnpupojgHas reomeTrpuss. OHH  SBISIOTCS
TBEPABIMH TEJaMH, aTOMHAs CTPYKTypa KOTOPBIX TMPEACTaBIseT COOOM
IMOBTOPAIOMIUECA B IMPOCTPAHCTBE OAWHAKOBBIC H‘-ICfIKI/I, a CHUMMETpPUA
MPOSIBIIACTCS] B COBMECTHMOCTH HJIM 36pKATbHOCTH YacTeH.

1. CocraBb nian tekcra. /i 3TOro BblAeJIM OCHOBHbIE CMBICJIOBBIE
(pparMeHTHI TeKCTA M 03aIJIABb HX.

OrTBer:

MunucTepcTBO 00pa30BaHus, HAYKU U MOJIOAEKHOM nonutuku KpacHomapcekoro kpast
HWHucrutyT pazsutus obpasoBanust KpacHogapckoro kpas
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2. W3 mpepnoxenuii: «l eomempusn» [lekapma npouseeida nepesopom 8
eeomempuu moeo spemenu. B XVIII — XX 8. na ocnose memooda xoopounam
Hexapma 603nHuKna MHO2OMEpHAs, a 3amem U OeCKOHeYHOMepHAs
eeomempus» — BBINUIIN CJOBO, B KOTOPOM NPaBONHMCAHHE MPUCTABKHU
onpeneisiercss npaswioMm. «Ecam mocie mpucTaBKH cieayeT IUIyXoit
COIVIACHBIN, TO Ha KoHUe eé muumercss OykBa, 0003HavyalmWAasg IIyXoi
COIVIACHBIN 3BYK».

OTBeT:

3. M3 npenjoxkenuii: «VYuenviM NONYyUeHbl  cepbe3Hble  HAYYHbIE
pe3yiemamul 8 obnacmu Quirocopuu, mamemamuxu, QuUIUKU, OuoIO02UU,
Mmeouyunsl. Haubonvuiylo uzeecmuocms u cragy npurecia [exapmy knuea,
sviueoutas 8 1637 2o0y. Ona umena onunnoe Hassauue. «Paccyscoenue o
Memooe, NO36OAANWEM HANPAGIAMb pAsyM U OMLICKUBAMb UCMUHY 8
Haykax» — BbImAmHU cjaoBo mnpaBonucanme H (HH) B koTopom
noauMHsAeTcs: mpaBmiay. «B KpaTkux cTpajgaTesibHBIX MNPUYACTHIX
numercs H».

OTBeT:

4. BpInUmHKA U3 JAHHBIX NPENJIOKEHUH NPUYACTHBINA 000poT. «Pene
Hexapm (1596 — 1650) —ooun uz ewvioarowuxca yuenvix XVI eeka,
ROPANCAIOWUT WUPOMOTL UHMEPECOE. YUCHBIM NOLYYECHbL CEPbE3HbLE HAYUHbLE
pe3yabmamuvl 8 obracmu Qurocopuu, mamemamuxu, QuU3UKU, OUOTO2UU,
MEOUYUHBLY.

OTBeT:

5. Hcnoab3yst uHGopManMIO U3 TEKCTA, BHINOJIHH 3a/1aHUE.

Vnpocmu evipaxcenue m(m+2)— nf u naiioume e2o snauenue, eciu 3HaeHue
nepemenHot MpagHo uuciy rem, npodcumsvix P. Jlexapmonm.

OrTBeT:

MunucTepcTBO 00pa3oBaHus, HAYKH H MOJIOJEXKHOIT nonuTukn KpacHomapekoro kpas
HWucrutyT pazsutus obpasosanust KpacHogapckoro kpas
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6. Pene JlekapT nmpoucxoaMsl M3 CTAPUHHOIO ABOPSIHCKOro poaa. OH
u3y4daj caMmble pa3jimyHble HAYKH — OT MeAUIHHBI 10 METEOPOJIOTHH H
HamucaJ MHOTO HAYYHbIX TPyaoB. CkoJibko JieT 0bL10 JlekapTy, Korjaa
OH HamucajJ CBOI0 MNepBYH KHUTY «Mwup», eciu H3BECTHO, YTO NPH
YMHOKEHHHU YHUCJIA JieT Ha 5 ¥ BBIYMTAHUU U3 npousBenenus unciaa /0B
pe3yabTaTte mojydurcsa 1207

OrTBeT:

7. Ilaomaas kBagparta paBHa 900m2. Haiinu ero nepumerp.

OrTBeT:

8. VYcraHoBH COOTBeTCTBME MeEKAY IMOHSATHEM <CHMMETPUSI» H
00beKTaMH KMBOW MPHUPOIBI.

OOBEKTHI JKUBOH PUPOIBI CummeTpus
A) Kopuepot (Memy3a) 1. JIyueBas
b) IIpecHoBoHAs rHIpa 2. IByXCTOpOHHSIS

B) YenoBek
I') MiiekonuTaronme
1) benas rmanapwust

Kommiekchas padora @I'OC 00O, 8 knace Bapuant Ne 4, 23n0s6ps 2016

10. VYka:ku, B KAKHX M3 BBICKa3bIBAHMII COIepP:KUTCH HH(OpPMaLUs
0 KJIaccupuKaluM SIBJeHWIl mnpupoabl. 3anumy OHPPY € BepHbIM
yTBep:KIeHUEeM:

1) U300paKeHHEe  KAKOTO-JIMOO  SBICHHUSI  JIEHCTBHUTEIHLHOCTH,
npeaMera M T.JA. MyTEeM MEPEYHCICHHS U PACKPBITHA €ro OCHOBHBIX
IIPHU3HAKOB,;

2) OCMBICIICHHBI TOPSINOK BeLIEH, SBICHUM, pa3leleHUE HUX Ha
Pa3HOBUIHOCTH COTJIACHO KaKUM-JIMOO BaKHBIM MIPHU3HAKAM,
3) MOMCK HOBBIX 3HAHUN WM CHUCTEMAaTHUYECKOE pacclieJOBaHUE C

LCJIbIO YCTAaHOBJICHUSA q)aKTOB.

OrTBer:

11. Kornaa BBIXOAUT caMblii H3BeCTHBI Hay4Hblil Tpya dexapra?

[ ]a7s5
| ]1634
|| 1465
| ]1637

12. Mouemy «I'eomeTpusi» [lekapTa npou3Besa NepeBOpPOT B HAYKe TOTO
BpeMeHHu?

3anuwiu ceoti omeem 6 uoe 00HO20 UMY HECKOJILKUX NPEONONCEHUT

OrtBer:

OtBer:
A b B r i
9. Hcnoaw3ys JaHHbIE  TaOJIMIUBI, omnpeaean Maccy He
KPHCTALINYECKOro BellecTBa, HMelolero 06bLem 3 M°.
Kr
Bemectso Il1oTHOCTD ™*
KEIe30 7800
MEIb 8900
KEpPOCHH 800
CBUHEILL 11 350
OtBerT: T

MunucTepcTBO 00pa30BaHus, HAYKU U MOJIOAEKHOM nonutuku KpacHomapcekoro kpast
HWHucrutyT pazsutus obpasoBanust KpacHogapckoro kpas

MunucTepcTBO 00pa3oBaHus, HAYKH H MOJIOJEXKHOIT nonuTukn KpacHomapekoro kpas
HWucrutyT pazsutus obpasosanust KpacHogapckoro kpas




