depepanbHoe rocyfapcTBeHHOE BloayKeTHOe

obpa3zoBaTenbHOE yYpexaeHWe BbicLLero obpasoBaHus

«MOCKOBCKWNI rOCYAapCTBEHHbIN TEXHNUYECKUN YHUBEPCUTET

MMeHU H.3. BayMaHa (HauMoHanbHbIN MCCNenoBaTENbCKNI YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAT B BYOQYLEE»

Mpodunb onuMnuaabi:
«KoMnbloTepHOe MoaenmMpoBaHue U rpadukanr,
TYyp No MaTeMaTUKe U NHXKeHepHOU rpaduke

Knacc yyactua: 10 BapuaHT 3apaHus: 1

3apayva 1 (10 6a/1710B). Y KaxOoro M3 OByX OOMHAKOBbIX KYOWKOB Cry4aMHO M HEe3aBMCUMO
MOKPAaCUNM OOHY rPaHb KPacHbIM LIBETOM, OAHY FMPaHb CUHUM LIBETOM W YeTblpe rpaHu 6enbiM
uBeToM. C KaKoW BEepPOATHOCTbIO pacLiBETKA KyOWMKOB OKaXXeTCHa TaKoM, YTO KyBUKM MOXKHO
OyOoeT pacrnofioXXMTb B MPOCTPAHCTBE TakK, YTO OHWM OyayT ABMATbCA MapannenbHbIMU
nepeHocaMm Unmn 3epKanbHbIMU OTPAKEHMAMM OPYr Opyra?

3apava 2 (10 6as1710B). Hantn cyMMy BCeX HaTypaslbHbIX YMcen, MeHbluux dumncna 4000 m
B3aMMHO MPOCTbIX C HUM.

3apava 3 (12 6as1/10B). HamguTe Bce 3HadyeHWs MapamMeTp a, NMpu KOTOPbIX cUcTeMa

JX=D? +(y—a—-1)% +J(x-4)? +(y—a-1)? <3,
(x—2)*+y*=2a*+4a+2,

mmMeetT egunHCTBeEHHOE  pelleHune.

YKaXUTe 3TO peLleHne Npu Ka)kaom 13 HaWOeHHbIX a.

3apava 4 (10 6a17108). CM. NACT 2.

3apava 5 (8 6as1/108). OCHOBaHMEM HAK/IOHHOIMO KOHyca (CM. ycrioBMe 3agadum 4) aBnaeTca
Kpyr € LeHTpoM B Touke O 1 gnametpom 90 mm. Mupamumaoa SABCD, ocHoBaHWeM KoTopom
apnaetca kBagpaT ABCD co ctopoHon 50 MM, U KOHYC UMeT 06OLLyo BeplunHy S,
MNOCKOCTb OCHOBaHWSA NMpPaMUabl NapannenbHa NIOCKOCTVM OCHOBaHMSA KOHyCa U Bbllle ee
Ha 10 MM, BblCcOTa KOHyca paBHa 80 MM. ToukMU A, B, C', D', S" asnatorcs npoeKumMamMm
COOTBETCTBYHOLLMX BEPLUMH NMUPaMULbl Ha FTOPU3OHTaNIbHYK M/IOCKOCTb MPOEKLMIK, B KOTOPOM
nexut ocHoBaHue KoHyca (O'=0). Touka S’ nNeXxut Ha OKPYXKHOCTW, OrpaHUYMBaIOLLEN
OCHOBaHMe KoHyca. Yrnbl Mexay npsamon QX nepecedyeHUss ropuv3soHTarbHOM U
dpoHTanbHOM nnockocten npoekumn u npambimmn A'B’ u Q'S’ pasHbl 60° v 40°
COOTBETCTBEHHO. Touka A’ pacnonoxeHa Hmxe npamon Q'X Ha paccTtoaHum 10 MM OT 3TOM
npsimot n nesee npamoit QY (OY LO'X) Ha paccTossHum 20 MM (CM. YepTex K YCOBMIO
3af0a4un 4). Hamoute paccTodHUA OT LEeHTpa CeYeHUs KOHycCa M/IOCKOCTbKO OCHOBaHMUSA
nupamuabl SABCD pno ctopon ee ocHosarnusa ABCD , a takke onuny pebpa SA. (Ykazanwue:
npwu pacyeTax cumtats C0540°=0,8.)

3apauva 6 (20 6a/1/108). CM. NUCT 3.



BAPUAHT 1 KOMITBIOTEPHOE MOJIEJIMPOBAHUE U T'PA®UKA -2025 10 kmace
Pemenue Bapuanta Nel (MatemaTuka - 10 kiace)

3apava 1 (10 6a/1/10B). Y KayOoro M3 ABYX OAMHAKOBbIX KYOMKOB C/y4YalHO M HEe3aBUCMMO
MOKPACWAM OOHY FPaHb KPACHbIM LIBETOM, OOHY FpPaHb CUHUM LIBETOM U 4YeTbipe rpaHu
6enbiM LBeToM. C KakoW BEPOATHOCTbIO pacLiBeTKa KyOUMKOB OKaXKeTCHa TaKoM, UTO KyOMKM
MOXXHO ByLeT PacnofoXMTb B MPOCTPAHCTBE TakK, YTO OHM ByaAyT ABNATbCA NapanienbHbIMu
nepeHocaMm UK 3epKabHbIMK OTPaXKEHUAMU OpYr Apyra?

Pemenmne:

Eean nogomnTs kKyD HA KPACHYIO TPANL, TO BOIMOMKHBL ABC FCOMOTPHECCKH PASIMYHLLC
pPACKpACKI:
DOPXIAA TPAHL CHAAH (BePOATHOCTE 1/5); pepxosas rpann Oegas (pepoarnocTtn 4,5,

B urore seposrnoctn = (1/5)(1/5) + (4/5)(4/5) = 1/25 + 16,/25.

Otser: 17/25 = 0,68.

3apava 2 (10 6a/1/10B). HanTn cyMMy BCex HaTyparbHbIX YMcen, MeHbLluMx Yymcna 4000 m
B3aMMHO MPOCTbIX C HMM.

Pemenme:
4000 = 2°5%, Baaummo npocTeie ¢ muy unega aeasares na 10 e ocrarkavu 1, 3, 7, 9.

394 3094
S="Y ((10k + 1) + (10K + 3) + (10k + 7) + (10k +9)) =20 (2k + 1) = 20 - 4007,

k=0 k=0

OTtBet: 3200000.

3apauva 3 (12 6an710B). Hanante Bce 3HA4YeHUA NapaMeTp a, NPU KOTOPbIX CUCTEMA
JX=D? +(y—a—-1)% +/(x-4)? +(y-a-1)? <3,
(x—2)°+y*=2a’+4a+2,

YKa)Km1Te 3TO pelLleHMe Npu Ka)kaoM 13 HanaeHHbIX a.

nMeetr edMHCTBeHHOe pelueHune.

Pemenue:
[Tycte M(Xx;y), A(L,a+1), B(4;a+1).

Torza MA=/(x—1)% +(y—a—1)?, MB=./(x—4)*+(y—a—-1)?, AB=3.

ITepBoe HepaBeHCTBO cucTeMbl 03HavaeT, uTo MA+ MB < AB. D10 BO3MOXHO JIHIIIb B
ToM ciydae, eciii MA+ MB = AB, u Touka M nexut Ha oTpe3ke AB, T.e.

y=a+1l xell4],
(x—2)*+y*=2a’+4a+2.

CnenoBatenbHO, TpeOyeTCsl ONpEAEIUTh BCE 3HAUEHMs IapaMmeTpa a, MpU KOTOPBIX

y=a+1, xell 4]. Takum oOpa3om, IPUXOIUM K CUCTEME {



BAPUAHT 1 KOMITBIOTEPHOE MO/JIEJINPOBAHUE U I'PA®UKA -2025 10 kmace

ypaBuenue (X—2)°+(a+1)° =2a’ +4a+ 2 uMeeT eIUHCTBEHHOE pEllleHHEe Ha OTPE3Ke
[1;4]. Tormaumeem (x—2)°=(a+1)?* x=2+(a+1), xe[L4].
1) x,=a+3, xe€[L4], ae[-2;1];
2) x,=1-a, x e€[L4], ae[-30];
3) X, =X, < a=-1
CrcTema HMeeT eIMHCTBEeHHOE pelnenne mpu a € [-3; —2) u{-1} u(0;1].
ae[-3,-2), x=l-a y=a+l
OTBerT: a=-1,x=2,y=0;
ae(0;1], x=a+3, y=a+1.

3apava 4 (8 6as1/108). OCHOBaAHMEM HAK/IOHHOIO KOHyca (CM. ycnoBue 3agadm 5) asnaetcs
KPYT C LIeHTPOM B Touke O 1 anameTpom 90 mm. Mnupamuga SABCD , ocHoBaHMeM koTopoi

ansetca kBagpaT ABCD co crtopoHolt 50 MM, 1 KOHyC MMetoT ObLLYyIO BEPLUUHY S.
MNOCKOCTb OCHOBaHMS MMPaMUIbl NapanienbHa MNIOCKOCTU OCHOBaHUSA KOHyCa U BbllLe ee

Ha 10 MM, BblcoTa KoHyca paBHa 80 mm. Toukm A, B',C', D', S" asnsiorcs npoekumsamm
COOTBETCTBYIOLWMX BEPLWMH MMPaMUAbl Ha FOPU3OHTANIbHYK M/IOCKOCTb MPOEKLUN, B
KoTopoi nexut ocHoBaHWe koHyca (O'=0). Touka S’ nexut Ha oKpyHOCTY,
OrpaHWYMBaloOLLIE OCHOBaHWE KOHyca. Yrnbl Mexay npsmon O'X nepecevenus
FOPU30HTaNbHOM U ppoHTanbHoM nnockocTen npoekumit n npsmbiMu A'B" 1 O'S’ paBHbl
60° 1 40° cootBeTcTBeHHO. Touka A’ pacnonoskeHa Hmke npsamont O'X Ha pacctoanmnm 10

mm oT 31ol npamoit n nesee npamont QY (OY L O'X) Ha paccTosiHMM 20 MM (CM. YepTex
K yCMOBWIO 3adaun 5). HalauTe pacCTOsHWS OT LEeHTPa CeYeHWss KOHYCa MIOCKOCTbIO
ocHoBaHusa nupamuabl SABCD po ctopon ee ocHosarua ABCD, a Takxe onvHy pebpa
SA. (Yka3aHwWe: npu pacyeTax cumtaTh C0S40°=0,8.)

Pemenne:




BAPUAHT 1 KOMITBIOTEPHOE MO/JIEJINPOBAHUE U I'PA®UKA -2025 10 kmace

ol¥}

!
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[Tycth R - meHTp ceueHHs KOHyca IUIOCKOCThIO ocHoBanusi mupamuasl SABCD. B
(bpoHTaNIBEHON MIOCKOCTH Tpoekinii Touka K — mpoekims Ha ock O"X =0O'X toukn S”
(bpoHTaNBHO# poeKIMK BepIInHbL S), Touka L — mpoekiwst Ha ocs O"X =O'X touku R”
(pponransroit mpoekuuu R), O"=0'. Tpeyroapaukun S'"KO" m R'LO" momobubl, u
LO" = KO"/8. CnenoBarensHo, B TOPU30HTAIBHOM MTockocTH mpoekimii LO" = KO'/8.
B ropu3oHTanbHON IUIOCKOCTH MPOEKUUN PACCMOTPUM MPSIMOYTOJIBHBIN TPEYTOJIBHUK
S'KO', S'O'=45 cos«£S'OK=0,8 sinLZSO'K=0,6, KO'=36, SK=27.
Torma LO'=9/2, R'L=27/8.

HyxHo Haiitu paccrosaue ot R’'mo cropon kBaapara A'B'C'D’ B ropusonTaibHOI
iockoctu mnpoeknuii. B cucreme koopaunar O'XY koopamuate! Toukn A'(—20; —10),
npsimasi A'B’ cocraBisieT ¢ mosokuTenpHbIM HampasicHrneM ocu O'X yroa 60°, u

ypaBHeHue npsmoii A'B’ mmeer BuUI y =/3(x+20) —10. Bbruucinm paccTosiHue OT
touku R'(—9/2;27/8) no npsmoit A'B’ :

|\/3(20-9/2) - 27/8-10| 12443 -107
fro = 2 R

6,7.

Torpa paccrosiaue ot Touku R'(—9/2;27/8) mo npsmoit C'D' :

| 1244/3-107 907 -124+/3
16 16

dep =50 ~43,3.



BAPUAHT 1 KOMITBIOTEPHOE MO/JIEJINPOBAHUE U I'PA®UKA -2025

10 xnacc
[Mpsmast AD’  nepneHIUKYJsIpHA — OPSIMOM A'B’,

€e  ypaBHEHHE
\/éy + (X +20) + 10+/3 = 0. Boruucinm paccrostaie ot Touku R'(—9/2;27/8) no npsimoii
AD :

_|273/8+20-9/2+10V3| _107y3+124 o .
AD 2 - 16 ~ 3.

d

Torna paccrosiaue ot Touku R'(—9/2;27/8) mo npsimoii B'C' :

107+/3+124 676-107+/3
16 16
Boeruncium gmmay pedpa SA. Beicota H mupamuasr SABCD  pama 70. Torma

=~ 30,7.

SA? = S'A” + H%. B npsiMoyronsHoM Tpeyrombaike S'MA' BBIMHCIHM rumoTeHy3y S'A’:
SM=SK+KM =27+10=37, MA' =KO'-20=36-20=16,

SA*=S'M?+ MA"? + H? =377 +16° + 70° = 6525=225- 29.

SA=15+/29 ~80,8.

OtBet: d,g :124\/5—_107 ~6,7mn, dop :% ~ 43,3 mm,
d,. :107*/15—6+124z19,3m, g, 57610738 o0 7 SA=15420 ~80.8 un.



depepanbHoe rocyfapcTBEHHOE BloaXKeTHOe

ob6pazoBaTefibHoe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. bBaymMaHa (HauMoHanbHbIN MCCNeaoBaTENbCKUIA YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAI' B BYOQYLUWEE»

Kputepumun oLleHMBaHMAa ONMMINagHOM paboThl

MNpodunb: KomnbioTepHOe MoaenmpoBaHme 1 rpadmka
MpepMeT: MaTeMaTMKa M UHXXeHepPHada rpadmKa (3agaHMa No MaTeMaTUKe)
Knacc: 10

3apaHue 1 MaKCcMManbHaga oueHKa: 10 6annoB
Kputepui (yunTbiBaeTca 6an, NonyyYeHHbIM 3a BbIMOSTHEHHbIN KPUTEPUiA) Bann
PelweHne He COOTBETCTBYET HMN OOHOMY N3 KPpUTEPUMEB, NepedncyieHHbIX BblLLe. O
BepHO M 060CHOBAHHO pacCMOTPEH OAMH U3 YAaCTHbIX C/ly4aeB. MITOroBbIM OTBET HEBEPHbIN, NN 3
MTOroBbIN OTBET BeprIl7I, HO OOKa3aTeJIbCTBO €ero MCTUHHOCTK npeancrtaB/ieHoO YaCTUYHO.
Paccy»(,D,equ BepHble, HO He BCe yTBepXXaeHNdA CTPOoro O6OCHOBaHbI, npencrtaB/ieHbl BepHble 5
dopMyIbl 6€3 HeOBXOAMMbIX O6BbACHEH U,
Bce paccykaoeHunsa BepHble, chopMyNMpoBaHHbIe YTBEePXOEHUA CTporo o6ocHoBaHbl. Jonylie- 8
Ha ooHa apudMeTnyeckasa oLlmbkKa.
3agaya pelleHa NofIHOCTbIO, MoyYeH BepHbI 060CHOBAHHbIN OTBET. 10
3apaHue 2 MaKCMManbHaga oLeHka: 10 6annos
Kputepui (yuntbiBaeTca 6an, MoyyYeHHbIM 3a BbIMOSTHEHHbBIN KPUTEPUA) Bann
PeweHwne He COOTBETCTBYET HM OOHOMY U3 KpUTepmes, nepeyvmcrieHHbIX Bbllle O
I'Ipan'leo YKa3aHbl KPUTEPUNKN, MO KOTOPbLIM onpedesiatoTCA B3aMMHO MPOCTble YMCJ1la C OaH- 3
HbIM YN CJ/TOM.
BepHo BbiNMcaHa dopmyna ansa BblUMCNEHUA MCKOMOW CYyMMbl. 5
Bce paccykaeHnsa BepHble, NpeacTaBieHHble GOpMy bl CTPOro 060CHOBaHbI. [lonylleHa oaHa 8
apudmMeTMyeckasa oLlmbKa.
3apava pelleHa NoMIHOCTbIO, MoyYeH BePHbI 060CHOBaHHbIN OTBET. 10
3apaHue 3 MaKCMMasibHaga oueHKa: 12 6annos
Kputepui (yumtbiBaeTca 6ans, MoyYeHHbIM 3a BbIMOHEHHbIM KpUTEPUIA) Bann
PelleHne He COOTBETCTBYET HM OOHOMY U3 KpUTEepMeB, rnepeyvYmciieHHbIX Bbllle O
3a,u,aqa cBeeHa K NccyiegoBaHMIO B3aMMHOTIO PacCrosiIoXXeEHNA OTpe3Ka N OKPYXXHOCTWU. 3
C NOMOLLbIO BEPHOIO pacCcy>kaeHma rnoayyeH npoMeXyToK (MpoMeXXyTKK), coaepykallimnii Bep- 6

Hbl1 OTBET, TGO coaepyKallMMCca B BEPHOM MPoMeXKyTKe (MpoMexkyTKax). [1pn 3TOM KoHLbl Mpo-
MeXKyTKa (MPOMEXXYTKOB) HaCTMYHO COBMAOatoT C KOHLLAMM BEPHbIX MPOMEXYTKOB.

BepHO HalaeHbl Hy>KHble 3HadeHWd NapameTpa. JonylleHbl oln6GKM NPY BbiNUCbIBAHUK pe- 9
LWEeHUM CUCTEMbI UM pPeLleHUs CUCTEMbI OTCYTCTBYHOT.

Mnn notepaHo ogHO M3 3HAYeHUM MapaMeTpa, MNpwv 3TOM BEPHO BbIMMCaHbl pelleHns and
OCTas/bHbIX 3HAYeHW NapameTpa.

3afava pelleHa MoJ/IHOCTbIO, MoflydeH BEPHbIM 060CHOBaHHbIN OTBET. 12




depepanbHoe rocyfapcTBEHHOE BloayKeTHOe

ob6pazoBaTenibHoOe yupexaeHune Bbicliero o6pasoBaHus

«MOCKOBCKWMIN roCyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. bBaymMaHa (HauMoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»

TEE
MIATY
-

ONTMMMNUNALA WKOJIbHUKOB «WWAI' B BYOQYLUWEE»

3apaHue 5 MaKCKManbHag oLeHKa: 8 6annos
Kputepui (yumtbiBaeTca 6as, MoyYeHHbIM 3a BbIMOSTHEHHbIN KPUTEPUIA) Bann
PelleHMe He COOTBETCTBYET HM OJHOMY U3 KpUTEPUEB, NepeYncrieHHbIX Bbllle 0
O6OCHOBAHHO MOy4YeH BEPHbIN OTBET MPW BblYMCNEHNW ONUHBI pebpa SA UM 0gHOro U3 pac- 2

CTOAHMIM OT LLeHTpPa ceYveHma KoHyca nnockocTbio ABC oo CTOpoH KBagpaTa.

OBOCHOBaHHO MOMyYeH BEPHbIM OTBET MPU BblYUCTEHNW OTMHbBI pebpa SA U OQHOIO U3 PacCTo- 4
AHUIM OT LLEHTPa CeYeHMA KoHyca MocKocTbio ABC [0 CTOPOH KBagparTa.

N BepHO 1 TOYHO BblYUC/IEHbI BCE PACCTOAHMA OT LLleHTPa ceveHMa KOHyca nnockocTbio ABC
[0 CTOPOH KBagpara.

Bce paccy)koeHunsa BepHble, NpeacTaBneHHble ¢opMysbl CTPOro 060CHOBaHbI, BCE HY)>KHbIE OT- 6
BETbl MOMy4YeHbl TOYHO. [onylleHa ofHa apudMeTMYeckas oLlLmnbKa.

3afava pelieHa noJiIHOCTbIO, NoJiy4eHbl BCe BEPHbIe o060CHOBaHHble OTBETbl. Bce oTBEThI AaHbl 8
TOYHO, a He l"lpl/l6)'|l/l)+(eHHO.




depepanbHoe rocyfapcTBeHHOE BloayKeTHOe

obpazoBaTenibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNI YHUBEPCUTET

nMeHn H.3. bBayMaHa (HauMoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAT B BYOQYLEE»

[lpoguns: KomnbwmepHoe Mode/iupobarue U zpaguka;
Mmyp 10 MOMEMAMUKE U UHXEHEDHOU 2pa@uKke

Bapuakm: 2 knacc: 10-
Jadaqa 4 (10 oannob). daxe 20pu30HMa/bHeIE NPOEKUUL UEHMPA OKPYXHOCMLU OCHOBAHUS HAK/OHHOZ0 KOHYCa
0" v bepwur nupamudsl ABCDS' Bepwursl S gueyp cobnadawm u pacnonoxersl beiwe ocHabaruu. OcHobarue
KOHYCA NPUHACAEXUMm 20pU30HMa/bHoU N0CKOCMU npoekyuuy e2o duamemp 90mm. Beicoma koryca 80 mm.
[lnockacme acHoBaHus nupamudsl NApan/ie/ibHa NAoCkacmy acHobarus koryca u Beiwe ee Ha 10 mm
Ipedyemcs:
1 nocmpoums GPOHMAZLHYL U 200U30HMA/LHYE NPOEKUUL KOHYCa C y4emom Beipesa b gapme nupamudsl
ABCDS ¢ cobmodeHuem npoekyuoHHou cba3u;
2) nocmpoums u 0603Ha4ums ApoeKyuL Bepwur nupamuds! U Zpanuy y<acmkol Aunu Bepesa B kowyce;
3) odo3Haqume BuduMocms AUHUL KOHYCA C Bbipe3om;
4) ogaopmume Bce usodpaxerus 6 coombemcmbuu c mpedobarusmu FCKL]




depepanbHoe rocygapcTBeHHOE BlooXKeTHOe

o6pazoBaTefibHoe yupexaeHue Bbicliero o6pasoBaHms

«MOCKOBCKWIN rOCYAapPCTBEHHbIM TEXHUUYECKNIN YHUBEPCUTET

MMeHn H.2. BayMaHa (HauMOoHanbHbIN UCCcneaoBaTenbCKMii YHUBEPCUTET)»

OMMMMMNUAOA LUKONMTbHUKOB «LWAT B BYAYLLEE»

[poguss: KomnbwmepHoe Mode/upobarue U zpaguka;
Mmyp 1o MaMEMAMUKe U UHXEHEDHOU 20a@uUKe,

Bapuakm: 2 knacc: 10-
3adaya 4a (10 dannob). laHe 20pU30HMA/bHEIE NPOEKLUL YEHMPA OKDYXHOCMU OCHOBAHUS HOK/OHHOZ0 KOHYCa
0" v bepwun nupamuder ABCO'S” Bepwursl S gueyp cobnadawm u pacnonoxers buiwe ocHobaruu. OcHobarue
KOHYCA NPUHAG/IEXUM 20pU30HMA/bHOU N0CKOCMU Npoekyuuy ezo duavemp 90mm. Beicoma koryca 80 mm.
[lnockacme ocHobaHus nupamuds NAPAA/IEIbHA NAGCKOCMU OCHOBaHUS KoHYca U Beiwe ee Ha 10 MM,
[ pedyemcs:
1) nocmpoums @PoHMALHYL U 20DU30HMA/LHYE NPOEKUUL KOHYCA C y4emom Bepesa b gopme nupamudsi
ABCDS ¢ cobmodeHuem npoekyuoHHou cbasu;
2) nocmpoums U 0003Ha4Umb npoeKyuY Bepwur nupamuds U zpanuy y4acmkob AuHuy Bepesa b koHyce;
3) ooo3naqume Budumocme MuHUL KOHYCA C Beipe3om;
4) ogopmume bce usodpaxerus 6 coombemcmbuu c© mpedobarusmu FCKL]

f
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depepanbHoe rocyfapcTBeHHOE BloayKeTHOe

obpazoBaTenibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNI YHUBEPCUTET

nMeHn H.3. bBayMaHa (HauMoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAT B BYOQYLEE»

[Ipogusns: KomnbwmepHoe Mode/iupobarue U zpaguka;

Mmyp 1o MOMEMAMUKE U UHXEHEPHOU ZPa@uKe,

Bapuaxm:2 knacc: 10
3adaqa 6 (20 dannob). Aans dbe npoexyuu npedmema
Ipedyemcs:
1) Buino/HUmb NPO@U/BHEIL PO3PES OGS CAYHAS 03 0003HAYeHUS Pa3Pe3d;
2) znabrbit bud ogapmums kak coeduHerue Yacmu Buda u Yacmu @poHMmaIbHoZ0 Pa3pesa C NAOCKOCMb,
noxoosued Yepe3 yeHmp wapd u 0003HAYEHUEM pa3pesd;
3) bre usodpaxenus BeinonHumes b npoexuyuorHou cba3u u ogopmums no [OCT 2305-2008:
4) pewerue ogopmume AuHusmy no FOCT 2.303-68:
5] wmpuxobky Beinosums no FOCT 2306-68:
6/ npocmabume pasmeps no FOCT 2.307-2011:
7) Ha Budax coxparume UKL HEBUGUMOZ0 KOHMUPA, HA PA3PE3ax AuHUL HeBuduMozZo KoHmypa He
U300paxame.




depepanbHoe rocygapcTBeHHOE BlooXKeTHOe

o6pazoBaTefibHoe yupexaeHue Bbicliero o6pasoBaHms

«MOCKOBCKWIN rOCYAapPCTBEHHbIM TEXHUUYECKNIN YHUBEPCUTET

MMeHn H.2. BayMaHa (HauMOoHanbHbIN UCCcneaoBaTenbCKMii YHUBEPCUTET)»

OMMMMMNUAOA LUKONMTbHUKOB «LWAT B BYAYLLEE»

[Ipogurs: KomnbwmepHoe Mode/iupobarue U zpaguka;

Mmyp 1o MaMEMAMUKE U UHXEHEPHOU Zpa@UKE,

Bapuakm:2 knacc: 10-
3adaqa 5 (20 dannob). faxw dbe npoexyuu npedmema
[ pedyemcs:
1) Buino/HUmb NPO@U/BHEIL PO3PE3 05 CAYYas 03 0003HAYEHUS Pa3Pe3d;
2) znabreit bud ogopmums kak coeduHerue Yacmu Buda u Yacmu @poHMmaIbHoZ0 Pa3pesa C NAOCKOCMb,
noxoosuel Yepe3 yexmp wapd U 0003HAYEHUEM pa3pesd;
3) bre usodpaxenus Beinonmumes b npoexuyuorHou cba3u u ogopmums no [OCT 2305-2008:
4) pewerue ogopmume MuHusmy no FTOCT 2.303-68:
5] wmpuxobky Beinoasums no FOCT 2306-68:
6/ npocmabume pasmeps no FOCT 2307-2017:
7) Ha Budax coxparume AuHUL HEBUGUMOZ0 KOHMUYPA, HA PA3PE3ax AuHUL HeBuduMozo KoHmypa He

U300paxame. A A

50 LA




depepanbHoe rocyfapcTBEHHOE BloaXKeTHOe

ob6pazoBaTefibHoe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. bBaymMaHa (HauMoHanbHbIN MCCNeaoBaTENbCKUIA YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAI' B BYOQYLUWEE»

Kputepumun oLleHMBaHMAa ONMMINagHOM paboThl

MNpodunb: KomnbioTepHOe MoaenmpoBaHme 1 rpadmka
MpeaMeT: MaTeMaTMKa U MHXXEeHepPHasa rpadumka (3agaHmsa No MHxXeHepHoW rpadpmke)
Knacc: 10

3apgaHue 4 MaKcUMasbHaga oleHKa: 10 6annos
Kputepui (6annbl, Nony4YyeHHble MO BCEM BbIMOHEHHBIM KPUTEPUAM CYMMUPYHOTCS) Bann
NocTpoeHa ¢poHTanbHasa M rOPMU30OHTaIbHasA MPOEKL MM KOHYCa C YY4ETOM Bbipe3a B popMe Mu- 4
paMuabl ¢ cCO6MtoaAeHNEM NPOEKLMOHHOM CBA3M
NocTpoeHbl M 0603HaYeHbl GPOHTaIbHAA U FOPKM30HTaIbHAA MPOEKL MM BEPLUMH NMUpamMmabl 1 2
rpaHuL, y4acTKOB NIMHWU Bblpe3a B KOHyCe
BepHo o603Ha4eHa BUOMMOCTb JIMHMIA KOHYCa C BbIpe30M 3
N306parkeHnsa yepTexka obopMeHbl B COOTBETCTBMIK C TpeboBaHMamm ECK, 1
3apaHue 6 MaKCMMa/ibHag oueHKa: 20 6annos
B Makec.
Kputepwui (6anbl, MonyyYeHHble MO BCEM KPUTEPUAM CyMMUPYLOTCS) 6ann
BbinonHeHbl 06mne TpeboBaHUS: 2
MoCTpoeHbl TPU M306PaAKEHUSA B MPOEKLMOHHOM CBA3U; Ha BMOAX HEBUAUMBIM KOHTYP Moka-
3aH LUTPUXOBOM IMHUEN, Ha pa3pe3ax MMHUM HEBUOMMOIO KOHTYPa He 0603HaveHbl. TpeboBa-
HWA BbIMOMHEHbl MOTHOCTbLIO: 2 6anna TpeboBaHMSA He BbliMOMHEHbl MW BbIMOTHEHbI YaCTUYHO:
0 6annos
BepHo BbIMOMHEH rMaBHbIM BUA! 4
[MaBHbIN BMA BbIMOMHEH KaK coeguHeHMe YacTu BMaa U YacTu GPOHTANIbHOIO pa3pesa C yKa-
3aHMEM MONIOXKEeHMS CeKyLeW MNOCKOCTU U 0603HaYeHMsa pa3pe3a (C yKazaHMeM BOSTHMUCTOM
NMHWUW pa3geneHnsa B1Uaa 1 paspesa cnpaBa oT IMHUK pebpa)
YKazaHHble TpeboBaHMS BbIMOHEHbI MOSTHOCTLIO: 4 6Ganna
YKa3aHHble TpeboBaHMA He BbIMOTHEHbI UM BbINOHEHbI YacTUYHO: O 6annos
BepHo BbIMOMHEH BWA CreBa: 7
Bua cneea BbiMOAHEH KaK MOMHbIN MPodUbHbIN pa3pes 6e3 yKasaHUa MOMoYKeHUa CeKyLLlen
MJIOCKOCTU M 0603HAYEeHMS pa3pesa (6e3 yKa3aHMA BOTHUCTOM NNMHWK pa3neneHmsa Buaa v pas-
pe3a) YKasaHHble TpeboBaHWSA BbIMOSTHEHbI MOMHOCTbLIO: 7 6an/10B
Bwa cneBa BbIMOMHEH KaK coegMHEeHMe YacTM BMOa M 4acTM NpoduUIbHOro paspesa 6e3 ykasa-
HUA MOSTOXKEHUS CeKyLLEW MTOCKOCTU U 0603HAYEHUA pa3pe3a C yKa3zaHMEM BOTHUCTOM NMHUN
pa3geneHna Buaa 1 paspesa: 5 6annos
YKa3aHHble TpeboBaHUA He BbIMOSTHEHbI UM BbINOAHEHbI YacTMYHO: O 6annos
BepHOo BbIMOHEH BMA CBEPXY (YYMTbIBaTb TOMTbKO MPW BbIMOAHEHMM NMyHKTa 1): 1
Bwa cBepxy BbIMOMHEH BEPHO U OCTaBneH 6e3 paspesa: 1 6ann
YKa3aHHble TpeboBaHMA He BbIMOSTHEHbI UM BbINOAHEHbI YacTUYHO: O 6annoB
BepHo 0603Ha4eHbl pa3mMepbl: 5
Bce pa3sMepbl 0603Ha4YeHbl MpaBUbHO: 5 6annos
He MeHee 5 13 6 pazMepoB 0603HaYeHbl NpaBUbHO: 4 6anna
MeHee 5 13 6 pasmepoB 0603HaueHbl MpaBunbHO: O 6annos
CobntogeHbl TpeboBaHma ECKL: 1
M306parkeHune, TONWMHA TNHUK N LUTPUXOBKA BbIMOMTHEHbBI B COOTBETCTBUUM C TPEBOBaAHMAMM
ECKO: 1 6ann
B 1306paxeHn, TONLLMHE NNHUN U/ LUTPUXOBKE €CTb CYLLIECTBEHHbIE OTCTYMNeHns oT Tpe-
6oBaHWMM ECKI: O 6annos




depepanbHoe rocyfapcTBeHHOE BloayKeTHOe

obpa3zoBaTenbHOE yYpexaeHWe BbicLLero obpasoBaHus

«MOCKOBCKWNI rOCYAapCTBEHHbIN TEXHNUYECKUN YHUBEPCUTET

MMeHU H.3. BayMaHa (HauMoHanbHbIN MCCNenoBaTENbCKNI YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAT B BYOQYLEE»

Mpodunb onuMnuaabi:
«KoMnbloTepHOe MoaenmpoBaHue U rpadukan,
TYyp No MaTeMaTUKe U NHXKeHepHOU rpaduke

Knacc yyactua: 10 BapuaHT 3apaHusa: 2

3apayval (10 6a/1/108B). Y OBYX OOMHAKOBbBIX KYOMKOB CllydYalHO U HE3aBUCKMO MOKPACUNIN OO HY
rPaHb KPACHbIM LIBETOM, [1BE FPaHM XeNTbIM LIBETOM U TPWU FpaHu 3eNeHbiM LBeTOM. C KaKow
BEPOATHOCTbIO pacLBeTKa KyOMKOB OKaXKeTCHA TaKoM, YTO KYBUMKU MOXKHO ByaeT pacrnofioXmnTb
B MPOCTPaHCTBE TakK, 4YTO OHWM OyayT €BNATbCA MapannenbHbIMKM MepeHocaMmn  UNu
3epKanbHbIMU OTPAXXEHUAMM OpYr Opyra?

3apava 2 (10 6a/1/7108). HanmTm cyMMy BcCex HaTypasbHbIX 4Mcen, MeHblmx Ymcna 5000 m
B3aMMHO MPOCTbIX C HUM.

3apaya 3 (12 6asi/10B). Hamgute BCe 3HA4YeHUs MapaMeTp a, MpPU KOTOPbIX CUCTEMaA
JOx 27+ (y—a—2) +J(x-1)? +(y—a—-2)* <3,
(x+1)*+(y-1)7*=2a*+4a+2,

YKaxknte aTo pelweHre npn Kaxxgom m3 HaWOeHHbIX Q.

mnMmeetT eanHCTBeHHOEe pelleHne.

3apava 4 (10 6as1108). CM.IUCT 2.

3apava 5 (8 6as1/108). OCHOBaHMEM HaK/IOHHOIO KOHyca (CM. ycrioBMe 3adadun 4) aBndeTcs
KPyr C LeHTpoM B Touke O 1 auamMetpom 90 mm. Mupammaa SABCD, ocHoBaHMeM KoTopow
apnaetca keagpat ABCD co ctopoHor 50 MM, 1 KOHYyC UMeloT obllyto BepllunHy S,
MNOCKOCTb OCHOBaHMSA MpaMMabl NapannenbHa NIOCKOCTU OCHOBaHUA KOHYyCa U Bbille ee
Ha 10 MM, BbicoTa KoHyca pasHa 80 mm. Toukmn A, B, C',D',S" asnatotca npoekumamm
COOTBETCTBYHOLLMX BEPLUMH MMPaMUObl Ha FTOPU3OHTaNbHYH MIOCKOCTb MPOEKL MM, B KOTOPOM
nexxut ocHoBaHue koHyca (O'=0). Touka S’ NeXUT Ha OKPYXKHOCTU, OrpPaHUUMBAIOLLEN
ocHOBaHWe KkoHyca. Yrmbl Mexay npamon QX nepecedyeHns ropmsoHTanbHoOM w
dpoHTanbHom nnockocten npoekumm u npsmoimn A'B’ n Q'S’ pasHbl 60° u 40°
cooTBeTCTBEHHO. Touka A’ pacnonoxeHa Huke npamon Q'X Ha paccTtosaHUM 10 MM OT 3TOM
npsamoi u nesee npsamont QY (OY LO'X) Ha paccTosHum 20 MM (CM. YepTexx K YCroBUIO
3ada4n 4). Hamoute paccToaHMa OT LEeHTpa ceYeHusa KOHyca MNOCKOCTbIO OCHOBAHWUSA

nupamuabl SABCD no ctopon ee ocHoarnmsa ABCD | a takke pnnHy pe6pa SA. (YkasaHue:
npw pacyeTax cumtatb C0S40°=0,8.)

3apauva 6 (20 6a/1/108).CM.NUCT 3.



BAPUAHT 1 KOMITBIOTEPHOE MOJIEJIMPOBAHUE U T'PA®UKA -2025 10 kmace
Pemenne Bapuanta Ne2 (Marematuka - 10 knacce)

3apava 1 (10 6a/17108). Y ABYyX OOMHAKOBbIX KYBUKOB Cy4YalHO M HE3ABMUCKMMO MOKPACUIn
OOHY rpaHb KPACHbIM LIBETOM, [IBE MPAHM XKENTbIM LIBETOM U TPU MPaHU 3e/1eHbIM LIBETOM.
C KaKoM BEPOSATHOCTbIO pacLBETKA KYOUMKOB OKa)XeTCsl TakoW, YTO KyOUKKM MOXHO GydeT
PACMONOXUTb B MPOCTPAHCTBE Tak, YTO OHU BYAYT ABAATLCA NapannenbHbIMU NepeHocaMu
NN 3epKaNbHbIMKW OTPaXXEHMAMU Opyr Apyra?

Pemnenmue:
E{‘.']H MOTOACHT Is I{.‘_t'f'i I I{|}$1(‘I!.‘_t'll.'l I'|}$1I!I>. T BOSMOATIILL '['|}H I'(‘(J}.]("[]}H'!(‘(‘I(H |}$1'?-.']H"!I!I:[(‘

PACKPACKH:

1) skearnie rpann — pepxuad M oaua u3 tokosnx (Bepoaruoctn 4/CE = 2/5);

2) ACATHIC TPARE — ABC coceaune Goxopnie (pepoaTnoctn 4/CE = 2/5);

3) searnie rpanN — ARC NPOTHBONOOXKILE Gokopnie (pepoaTuocts 2/CF = 1/5).

B nrore sepoarnocts = (2/5)(2/5) + (2/5)(2/5) + (1/5)(1/5) = 4/25 + 4/25 + 1/25.

OTtBer: 9/25 = 0,36.

3apaua 2 (10 6as1/108). HanTtn cyMMy BCeX HaTypalbHbIX YMceN, MeHbLUMX Ymcna 5000 um
B3aUMHO MPOCTbIX C HUM.

Pemenue:
5000 = 2*51. Baanwmno npoctwie ¢ nuM uneaa geaarea na 10 ¢ ocrarkavm 1, 3, 7, 9.
199 199
5= Z{{IUA' F 1)+ (10k 4 3) 4+ (10k + 7) + (10k + 9)) = 2[]2(2# F 1) =20 500%.
k=0 k=0

Otset: 5000000.

3apauva 3 (12 6an710B). Hanante Bce 3HA4YeHUA NapaMeTp a, NPU KOTOPbIX CUCTEMA
JOX+2)2 +(y—a—2)* +/(x-1)? +(y—a-2)* <3,
(x+1)*+(y-1*=2a’+4a+2,

YKaxute 31O peweHune npn KaxaoomMm m3 HanOeHHbIX q.

nmeetT edMHCTBeHHOe pelleHne.

Pemenue:
[Tycte M(X;y), A(-2;a+2), B(1;a+2).

Torza MA=/(x+2)? +(y—a—2)?, MB=4/(x-1)*+(y—a-2)?, AB=3.

ITepBoe HepaBeHCTBO cucTeMbl o3HadaeT, uto MA+ MB < AB. DTo BO3MOXXHO JIUIIIH B
tom ciydae, ecniu MA+ MB = AB, u touka M nexut Ha otpeske AB, T.e.

y=a+2, xe[-2;1]. Takum oOpa3zom, MIPUXOIUM K CUCTEME
{ y=a+2, xe[-2;1],

CrnemoBarenbHO, TpeOyeTCs ONPEICIINTh BCE 3HAUCHUS
(x+1)*+(y-1)%=2a’+4a+2. Y



BAPUAHT 1 KOMITBIOTEPHOE MO/JIEJINPOBAHUE U I'PA®UKA -2025 10 kmace

mapameTpa @, INpH KOTophix ypaBHenwe (X+1)°+(a+1)°=2a’+4a+2 umeer
eMHCTBEHHOe pemenne Ha otpeske [-2;1].  Torma umeem (Xx+1)°=(a+1)?
x=-1+(a+1), xe[-2;1].

1) x=a, Xe€[-21], ae[-21];

2) X,=—2-a, X e€[-21], ae[-30];

3) X, =X, <a=-1

CrcTeMa HMeeT eIMHCTBEHHOE perienne npu a e[-3; —2) u{-1} u(0;1].
ae[-3,-2)u{-1}u(0;1],
ae[-3,-2), x=-2-a,y=a+2

OTBeT:
a=-1x=-1Ly=]

ae(0;1],x=a, y=a+2.

3apava 4 (8 6as1710B). OCHOBaHMEM HaKIOHHOMO KOHYCa (CM. ycroBMe 3adaum 5) aBnaeTtca
KPYT C LIeHTpoM B Touke O 1 anameTtpom 90 mm. Mnupammnga SABCD, ocHoBaHmeM koTopoi

asnsetca kBagpaT ABCD co crtopoHolt 50 MM, 1 KOHYC MMetoT ObLLYIO BEPLUUHY S.
M10CKOCTb OCHOBaHUA NMMPaMMUAbl NapannenbHa NIOCKOCTU OCHOBaH WA KOHYCa M BbilLe ee

Ha 10 MM, BblcoTa KoHyca paBHa 80 mm. Toukm A', B',C', D', S" asnsiorcs npoekumsamm
COOTBETCTBYIOLMX BEPLWMH MMPaMUAbl Ha FOPU3OHTANIbHYK M/IOCKOCTb MPOEKLMUN, B
KoTopolt nexut ocHoBaHWe koHyca (O'=0). Touka S’ nexut Ha oKpPy>KHOCTY,
OrpaHWuYMBaloOLLIE OCHOBaHWE KOHyca. Yrnbl Mexay npsmon O'X nepecevenus
FOPU30HTaNbHOM U ppoHTanbHoM nnockocTen npoekumit n npambiMu A'B" 1 O'S’ paBHbI
60° 1 40° cooTtBeTcTBeHHO. Touka A’ pacnonoskeHa Hmke npsamont O'X Ha pacctoannm 10

mm oT 31ol npamoit n nesee npamont QY (OY L O'X) Ha paccTosiHm 20 MM (cM. YepTex
K YCNoBUIO 3adauun 5). HaouTe pacCTOSiHUS OT LeHTPa CeyeHUs KOHyca MIOCKOCTbio
ocHoBaHus nupamuasl SABCD po ctopon ee ocHosanua ABCD, a takke onuHy pebpa
SA. (YkazaHwue: npm pacyeTax cumtats C0S40°=0,8.)

Pemenmne:



BAPUAHT 1 KOMITBIOTEPHOE MO/JIEJINPOBAHUE U I'PA®UKA -2025 10 kmace

ol¥}

]

K a Lp

[Tycte R - 1eHTp cedeHHs KOHyca IUIOCKOCThIO ocHoBanus mupamuasl SABCD. B
OHTAJILHOU TUIOCKOCTH TTpoekuuii Touka K — mpoekuusa Ha ocs O"X =0O'X touku S”
¢p p poeKIL
OHTAJILHOM ITPOEKLIMH BepIInHbI S), Touka L — mpoekums Ha ocs O"X =0O'X touku R”
P p P p
ontanpHoi mpoekumu R), O"=0'. Tpeyronsauku S"KO" u R’LO" nomoOHbI, u
P p pcy )
LO" = KO"/8. CnenosarensHo, B TOPU30HTANILHOM M1ockocTH mpoekiuii LO" = KO'/8.

B ropusoHTanbHON IUIOCKOCTH MPOEKUUNA PACCMOTPUM IMPSAMOYTOJbHBIN TPEYTOJIbHUK
SKO', S'O'=45 cos«ZS'OK=0,8 sinLZSOK=0,6, KO =36, SK =27.
Torma LO'=9/2, R'L=27/8.

HyxuHo Haiitu paccrosiuue ot R'mo cropon kBampara A'B'C'D' B ropusoHTasibHOI
mwiockoctu npoeknuii. B cucreme koopauuat O'XY koopamuate! Toukn A'(—20; —10),

3



BAPUAHT 1 KOMITBIOTEPHOE MOJIEJIMPOBAHUE U T'PA®UKA -2025 10 kmace
npsimast A'B’ cocTaBisieT ¢ MOJOXKHUTENbHBIM Hampasiennem ocu O'X yrom 60°, u

ypaBHeHue mnpsimori A'B’ umeeT Bua y:\/é(x+20)—10. Breruucnum pacctostHue OT
toukn R'(—9/2;27/8) no npsmoit A'B’ :

|/3(20-9/2) - 27/8-10| 12443 -107
oo = 2 T

6,7.

Torpa paccrosiaue ot Touku R'(—9/2; 27/8) mo npsimoit C'D'

| 1244/3-107 907 -124+/3

~43,3.
16 16

dep =50

[psimast A'D'"  mepneHAMKYJISpHA  MPAMOM A'B', ee  ypaBHEHHE
\/§y +(x+20) + 10+/3 = 0. Boruucinm paccrostuie ot Touku R'(—9/2;27/8) no npsimoii
AD':

_|274/3/8+20-9/2+104/3| _107+/3 +124

d,. = ~19,3.
AD 2 16

Torpa paccrosiaue ot Touku R'(—9/2; 27/8) mo npsimoii B'C' :

107V3+124 67610743
16 16
Boruucnum  mmay pebpa SA. Beicora H mupamuasr SABCD  pasna 70. Torma

dge =50 ~30,7.

SA? = S'A? + H%. B npsimoyronsHoM Tpeyronbaake S'MA' BBIUMHCIHM rumoTeHy3y S'A’:
SM =S K+KM =27+10=37, MA'=KO'-20=36-20=16,

SA?=S'M? +MA? + H? =37? +16° + 70° = 6525 = 225 - 29.
SA =15+29 ~80,8.

Otser: d,; = 124\/5—_107 ~6,7mn, dop = M ~ 43,3 mm,
16 16
d,. _107V8+124 05 d.. :Wﬁo,? s, SA=15+/29 ~ 80,8 aur.



depepanbHoe rocyfapcTBEHHOE BloaXKeTHOe

ob6pazoBaTefibHoe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. bBaymMaHa (HauMoHanbHbIN MCCNeaoBaTENbCKUIA YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAI' B BYOQYLUWEE»

Kputepumun oLleHMBaHMAa ONMMINagHOM paboThl

MNpodunb: KomnbioTepHOe MoaenmpoBaHme 1 rpadmka
MpepMeT: MaTeMaTMKa M UHXXeHepPHada rpadmKa (3agaHMa No MaTeMaTUKe)
Knacc: 10

3apaHue 1 MaKCcMManbHaga oueHKa: 10 6annoB
Kputepui (yunTbiBaeTca 6an, NonyyYeHHbIM 3a BbIMOSTHEHHbIN KPUTEPUiA) Bann
PelweHne He COOTBETCTBYET HMN OOHOMY N3 KPpUTEPUMEB, NepedncyieHHbIX BblLLe. O
BepHO M 060CHOBAHHO pacCMOTPEH OAMH U3 YAaCTHbIX C/ly4aeB. MITOroBbIM OTBET HEBEPHbIN, NN 3
MTOroBbIN OTBET BeprIl7I, HO OOKa3aTeJIbCTBO €ero MCTUHHOCTK npeancrtaB/ieHoO YaCTUYHO.
Paccy»(,D,equ BepHble, HO He BCe yTBepXXaeHNdA CTPOoro O6OCHOBaHbI, npencrtaB/ieHbl BepHble 5
dopMyIbl 6€3 HeOBXOAMMbIX O6BbACHEH U,
Bce paccykaoeHunsa BepHble, chopMyNMpoBaHHbIe YTBEePXOEHUA CTporo o6ocHoBaHbl. Jonylie- 8
Ha ooHa apudMeTnyeckasa oLlmbkKa.
3agaya pelleHa NofIHOCTbIO, MoyYeH BepHbI 060CHOBAHHbIN OTBET. 10
3apaHue 2 MaKCMManbHaga oLeHka: 10 6annos
Kputepui (yuntbiBaeTca 6an, MoyyYeHHbIM 3a BbIMOSTHEHHbBIN KPUTEPUA) Bann
PeweHwne He COOTBETCTBYET HM OOHOMY U3 KpUTepmes, nepeyvmcrieHHbIX Bbllle O
I'Ipan'leo YKa3aHbl KPUTEPUNKN, MO KOTOPbLIM onpedesiatoTCA B3aMMHO MPOCTble YMCJ1la C OaH- 3
HbIM YN CJ/TOM.
BepHo BbiNMcaHa dopmyna ansa BblUMCNEHUA MCKOMOW CYyMMbl. 5
Bce paccykaeHnsa BepHble, NpeacTaBieHHble GOpMy bl CTPOro 060CHOBaHbI. [lonylleHa oaHa 8
apudmMeTMyeckasa oLlmbKa.
3apava pelleHa NoMIHOCTbIO, MoyYeH BePHbI 060CHOBaHHbIN OTBET. 10
3apaHue 3 MaKCMMasibHaga oueHKa: 12 6annos
Kputepui (yumtbiBaeTca 6ans, MoyYeHHbIM 3a BbIMOHEHHbIM KpUTEPUIA) Bann
PelleHne He COOTBETCTBYET HM OOHOMY U3 KpUTEepMeB, rnepeyvYmciieHHbIX Bbllle O
3a,u,aqa cBeeHa K NccyiegoBaHMIO B3aMMHOTIO PacCrosiIoXXeEHNA OTpe3Ka N OKPYXXHOCTWU. 3
C NOMOLLbIO BEPHOIO pacCcy>kaeHma rnoayyeH npoMeXyToK (MpoMeXXyTKK), coaepykallimnii Bep- 6

Hbl1 OTBET, TGO coaepyKallMMCca B BEPHOM MPoMeXKyTKe (MpoMexkyTKax). [1pn 3TOM KoHLbl Mpo-
MeXKyTKa (MPOMEXXYTKOB) HaCTMYHO COBMAOatoT C KOHLLAMM BEPHbIX MPOMEXYTKOB.

BepHO HalaeHbl Hy>KHble 3HadeHWd NapameTpa. JonylleHbl oln6GKM NPY BbiNUCbIBAHUK pe- 9
LWEeHUM CUCTEMbI UM pPeLleHUs CUCTEMbI OTCYTCTBYHOT.

Mnn notepaHo ogHO M3 3HAYeHUM MapaMeTpa, MNpwv 3TOM BEPHO BbIMMCaHbl pelleHns and
OCTas/bHbIX 3HAYeHW NapameTpa.

3afava pelleHa MoJ/IHOCTbIO, MoflydeH BEPHbIM 060CHOBaHHbIN OTBET. 12




depepanbHoe rocyfapcTBEHHOE BloayKeTHOe

obpazoBaTefibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. bBaymMaHa (HauMoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAI' B BYOQYLUWEE»

3apaHue 5 MaKCKManbHag oLeHKa: 8 6annos
Kputepui (yumtbiBaeTca 6as, MoyYeHHbIM 3a BbIMOSTHEHHbIN KPUTEPUIA) Bann
PelleHMe He COOTBETCTBYET HM OHOMY U3 KpUTEPUEB, NepeYncrieHHbIX Bbllle 0
O6OCHOBAHHO MOIy4YeH BEPHbIN OTBET MPW BblYMCNEHWW ONUHbI pebpa SA UM 0gHOro U3 pac- 2

CTOAHMIM OT LLeHTpPa ceveHma KoHyca nnockocTbio ABC 0o CTOpoH KBagpaTa.

OBOCHOBaHHO MOMyYeH BEPHbIM OTBET MPU BblYUCITEHWW OTMHbI pebpa SA U OQHOIO U3 PacCTo- 4
AHUIM OT LLEHTPa CeYeHUA KoHyca MIocKocTbio ABC [0 CTOPOH KBagparTa.

N BepHO 1 TOYHO BblYUC/IEHbI BCE PACCTOAHMA OT LLleHTPa cevyeHMa KOHyca nnockocTbio ABC
[0 CTOPOH KBagpara.

Bce paccy)koeHunsa BepHble, NpeacTaBneHHble ¢opMysbl CTPOro 060CHOBaHbI, BCE HY>KHble OT- 6
BETbI MOMy4YeHbl TOYHO. [onylleHa ofHa apudMeTndeckas olLnbKa.

3afava pelieHa noJiIHOCTbIO, NoJiy4eHbl BCe BEPHbIe o60CHOBaHHble OTBETbl. Bce oTBETbI AaHbl 8
TOYHO, a He l"lpl/l6)'|l/l)+(eHHO.




depepanbHoe rocyfapcTBeHHOE BloayKeTHOe

obpazoBaTenibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNI YHUBEPCUTET

nMeHn H.3. bBayMaHa (HauMoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAT B BYOQYLEE»

[lpoguns: KomnbwmepHoe Mode/iupobarue U zpaguka;
Mmyp 10 MOMEMAMUKE U UHXEHEDHOU 2pa@uKke

Bapuakm: 2 knacc: 10-
Jadaqa 4 (10 oannob). daxe 20pu30HMa/bHeIE NPOEKUUL UEHMPA OKPYXHOCMLU OCHOBAHUS HAK/OHHOZ0 KOHYCa
0" v bepwur nupamudsl ABCDS' Bepwursl S gueyp cobnadawm u pacnonoxersl beiwe ocHabaruu. OcHobarue
KOHYCA NPUHACAEXUMm 20pU30HMa/bHoU N0CKOCMU npoekyuuy e2o duamemp 90mm. Beicoma koryca 80 mm.
[lnockacme acHoBaHus nupamudsl NApan/ie/ibHa NAoCkacmy acHobarus koryca u Beiwe ee Ha 10 mm
Ipedyemcs:
1 nocmpoums GPOHMAZLHYL U 200U30HMA/LHYE NPOEKUUL KOHYCa C y4emom Beipesa b gapme nupamudsl
ABCDS ¢ cobmodeHuem npoekyuoHHou cba3u;
2) nocmpoums u 0603Ha4ums ApoeKyuL Bepwur nupamuds! U Zpanuy y<acmkol Aunu Bepesa B kowyce;
3) odo3Haqume BuduMocms AUHUL KOHYCA C Bbipe3om;
4) ogaopmume Bce usodpaxerus 6 coombemcmbuu c mpedobarusmu FCKL]




depepanbHoe rocygapcTBeHHOE BlooXKeTHOe

o6pazoBaTefibHoe yupexaeHue Bbicliero o6pasoBaHms

«MOCKOBCKWIN rOCYAapPCTBEHHbIM TEXHUUYECKNIN YHUBEPCUTET

MMeHn H.2. BayMaHa (HauMOoHanbHbIN UCCcneaoBaTenbCKMii YHUBEPCUTET)»

OMMMMMNUAOA LUKONMTbHUKOB «LWAT B BYAYLLEE»

[poguss: KomnbwmepHoe Mode/upobarue U zpaguka;
Mmyp 1o MaMEMAMUKe U UHXEHEDHOU 20a@uUKe,

Bapuakm: 2 knacc: 10
3adaya 4a (10 dannob). laHe 20pU30HMA/bHEIE NPOEKLUL YEHMPA OKDYXHOCMU OCHOBAHUS HOK/OHHOZ0 KOHYCa
0" v bepwun nupamuder ABCO'S” Bepwursl S gueyp cobnadawm u pacnonoxers buiwe ocHobaruu. OcHobarue
KOHYCA NPUHAG/IEXUM 20pU30HMA/bHOU N0CKOCMU Npoekyuuy ezo duavemp 90mm. Beicoma koryca 80 mm.
[lnockacme ocHobaHus nupamuds NAPAA/IEIbHA NAGCKOCMU OCHOBaHUS KoHYca U Beiwe ee Ha 10 MM,
[ pedyemcs:
1) nocmpoums @PoHMALHYL U 20DU30HMA/LHYE NPOEKUUL KOHYCA C y4emom Bepesa b gopme nupamudsi
ABCDS ¢ cobmodeHuem npoekyuoHHou cbasu;
2) nocmpoums U 0003Ha4Umb npoeKyuY Bepwur nupamuds U zpanuy y4acmkob AuHuy Bepesa b koHyce;
3) ooo3naqume Budumocme MuHUL KOHYCA C Beipe3om;
4) ogopmume bce usodpaxerus 6 coombemcmbuu c© mpedobarusmu FCKL]

f
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depepanbHoe rocyfapcTBeHHOE BloayKeTHOe

obpazoBaTenibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNI YHUBEPCUTET

nMeHn H.3. bBayMaHa (HauMoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAT B BYOQYLEE»

[Ipogusns: KomnbwmepHoe Mode/iupobarue U zpaguka;

Mmyp 1o MOMEMAMUKE U UHXEHEPHOU ZPa@uKe,

Bapuaxm:2 knacc: 10-
3adaqa 6 (20 dannob). Aans dbe npoexyuu npedmema
Ipedyemcs:
1) Buino/HUmb NPO@U/BHEIL PO3PES OGS CAYHAS 03 0003HAYeHUS Pa3Pe3d;
2) znabrbit bud ogapmums kak coeduHerue Yacmu Buda u Yacmu @poHMmaIbHoZ0 Pa3pesa C NAOCKOCMb,
noxoosued Yepe3 yeHmp wapd u 0003HAYEHUEM pa3pesd;
3) bre usodpaxenus BeinonHumes b npoexuyuorHou cba3u u ogopmums no [OCT 2305-2008:
4) pewerue ogopmume AuHusmy no FOCT 2.303-68:
5] wmpuxobky Beinosums no FOCT 2306-68:
6/ npocmabume pasmeps no FOCT 2.307-2011:
7) Ha Budax coxparume UKL HEBUGUMOZ0 KOHMUPA, HA PA3PE3ax AuHUL HeBuduMozZo KoHmypa He
U300paxame.




depepanbHoe rocygapcTBeHHOE BlooXKeTHOe

o6pazoBaTefibHoe yupexaeHue Bbicliero o6pasoBaHms

«MOCKOBCKWIN rOCYAapPCTBEHHbIM TEXHUUYECKNIN YHUBEPCUTET

MMeHn H.2. BayMaHa (HauMOoHanbHbIN UCCcneaoBaTenbCKMii YHUBEPCUTET)»

OMMMMMNUAOA LUKONMTbHUKOB «LWAT B BYAYLLEE»

[Ipogurs: KomnbwmepHoe Mode/iupobarue U zpaguka;

Mmyp 1o MaMEMAMUKE U UHXEHEPHOU Zpa@UKE,

Bapuakm:2 knacc: 10
3adaqa 5 (20 dannob). faxw dbe npoexyuu npedmema
[ pedyemcs:
1) Buino/HUmb NPO@U/BHEIL PO3PE3 05 CAYYas 03 0003HAYEHUS Pa3Pe3d;
2) znabreit bud ogopmums kak coeduHerue Yacmu Buda u Yacmu @poHMmaIbHoZ0 Pa3pesa C NAOCKOCMb,
noxoosuel Yepe3 yexmp wapd U 0003HAYEHUEM pa3pesd;
3) bre usodpaxenus Beinonmumes b npoexuyuorHou cba3u u ogopmums no [OCT 2305-2008:
4) pewerue ogopmume MuHusmy no FTOCT 2.303-68:
5] wmpuxobky Beinoasums no FOCT 2306-68:
6/ npocmabume pasmeps no FOCT 2307-2017:
7) Ha Budax coxparume AuHUL HEBUGUMOZ0 KOHMUYPA, HA PA3PE3ax AuHUL HeBuduMozo KoHmypa He

U300paxame. A A
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depepanbHoe rocyfapcTBEHHOE BloaXKeTHOe

ob6pazoBaTefibHoe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. bBaymMaHa (HauMoHanbHbIN MCCNeaoBaTENbCKUIA YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAI' B BYOQYLUWEE»

Kputepumun oLleHMBaHMAa ONMMINagHOM paboThl

MNpodunb: KomnbioTepHOe MoaenmpoBaHme 1 rpadmka
MpeaMeT: MaTeMaTMKa U MHXXEeHepPHasa rpadumka (3agaHmsa No MHxXeHepHoW rpadpmke)
Knacc: 10

3apgaHue 4 MaKcUMasbHaga oleHKa: 10 6annos
Kputepui (6annbl, Nony4YyeHHble MO BCEM BbIMOHEHHBIM KPUTEPUAM CYMMUPYHOTCS) Bann
NocTpoeHa ¢poHTanbHasa M rOPMU30OHTaIbHasA MPOEKL MM KOHYCa C YY4ETOM Bbipe3a B popMe Mu- 4
paMuabl ¢ cCO6MtoaAeHNEM NPOEKLMOHHOM CBA3M
NocTpoeHbl M 0603HaYeHbl GPOHTaIbHAA U FOPKM30HTaIbHAA MPOEKL MM BEPLUMH NMUpamMmabl 1 2
rpaHuL, y4acTKOB NIMHWU Bblpe3a B KOHyCe
BepHo o603Ha4eHa BUOMMOCTb JIMHMIA KOHYCa C BbIpe30M 3
N306parkeHnsa yepTexka obopMeHbl B COOTBETCTBMIK C TpeboBaHMamm ECK, 1
3apaHue 6 MaKCMMa/ibHag oueHKa: 20 6annos
B Makec.
Kputepwui (6anbl, MonyyYeHHble MO BCEM KPUTEPUAM CyMMUPYLOTCS) 6ann
BbinonHeHbl 06mne TpeboBaHUS: 2
MoCTpoeHbl TPU M306PaAKEHUSA B MPOEKLMOHHOM CBA3U; Ha BMOAX HEBUAUMBIM KOHTYP Moka-
3aH LUTPUXOBOM IMHUEN, Ha pa3pe3ax MMHUM HEBUOMMOIO KOHTYPa He 0603HaveHbl. TpeboBa-
HWA BbIMOMHEHbl MOTHOCTbLIO: 2 6anna TpeboBaHMSA He BbliMOMHEHbl MW BbIMOTHEHbI YaCTUYHO:
0 6annos
BepHo BbIMOMHEH rMaBHbIM BUA! 4
[MaBHbIN BMA BbIMOMHEH KaK coeguHeHMe YacTu BMaa U YacTu GPOHTANIbHOIO pa3pesa C yKa-
3aHMEM MONIOXKEeHMS CeKyLeW MNOCKOCTU U 0603HaYeHMsa pa3pe3a (C yKazaHMeM BOSTHMUCTOM
NMHWUW pa3geneHnsa B1Uaa 1 paspesa cnpaBa oT IMHUK pebpa)
YKazaHHble TpeboBaHMS BbIMOHEHbI MOSTHOCTLIO: 4 6Ganna
YKa3aHHble TpeboBaHMA He BbIMOTHEHbI UM BbINOHEHbI YacTUYHO: O 6annos
BepHo BbIMOMHEH BWA CreBa: 7
Bua cneea BbiMOAHEH KaK MOMHbIN MPodUbHbIN pa3pes 6e3 yKasaHUa MOMoYKeHUa CeKyLLlen
MJIOCKOCTU M 0603HAYEeHMS pa3pesa (6e3 yKa3aHMA BOTHUCTOM NNMHWK pa3neneHmsa Buaa v pas-
pe3a) YKasaHHble TpeboBaHWSA BbIMOSTHEHbI MOMHOCTbLIO: 7 6an/10B
Bwa cneBa BbIMOMHEH KaK coegMHEeHMe YacTM BMOa M 4acTM NpoduUIbHOro paspesa 6e3 ykasa-
HUA MOSTOXKEHUS CeKyLLEW MTOCKOCTU U 0603HAYEHUA pa3pe3a C yKa3zaHMEM BOTHUCTOM NMHUN
pa3geneHna Buaa 1 paspesa: 5 6annos
YKa3aHHble TpeboBaHUA He BbIMOSTHEHbI UM BbINOAHEHbI YacTMYHO: O 6annos
BepHOo BbIMOHEH BMA CBEPXY (YYMTbIBaTb TOMTbKO MPW BbIMOAHEHMM NMyHKTa 1): 1
Bwa cBepxy BbIMOMHEH BEPHO U OCTaBneH 6e3 paspesa: 1 6ann
YKa3aHHble TpeboBaHMA He BbIMOSTHEHbI UM BbINOAHEHbI YacTUYHO: O 6annoB
BepHo 0603Ha4eHbl pa3mMepbl: 5
Bce pa3sMepbl 0603Ha4YeHbl MpaBUbHO: 5 6annos
He MeHee 5 13 6 pazMepoB 0603HaYeHbl NpaBUbHO: 4 6anna
MeHee 5 13 6 pasmepoB 0603HaueHbl MpaBunbHO: O 6annos
CobntogeHbl TpeboBaHma ECKL: 1
M306parkeHune, TONWMHA TNHUK N LUTPUXOBKA BbIMOMTHEHbBI B COOTBETCTBUUM C TPEBOBaAHMAMM
ECKO: 1 6ann
B 1306paxeHn, TONLLMHE NNHUN U/ LUTPUXOBKE €CTb CYLLIECTBEHHbIE OTCTYMNeHns oT Tpe-
6oBaHWMM ECKI: O 6annos
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