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H6a3oBas MaTemMaTuKka
NoJIyroaoBoU Kypc

Mo noarotoBkuM K E['2 2025
() PpeBpanb 2025 - man 2025

YT1O ThI NOyYMLLIbL HQ HALLUNX KYPCAX?

/ NMPAKTUKQ MOMOLLb
noanepXxKa
Iml reopmns § OOMALLHUe
300QHUS
Q O6P3CJTHCJFI A7 nporpecc
CBA3b MOTUBQLLUS

@ naaTrpopma

C reumMupukaumneu
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TBOW MpenoaaBaTenb Q)

AnekcaHgpa
XPUCTbAHOBCKAA

99%; bonee 3

J1ET OlbIT

NOJTIOXKUNTETIbHbIX OT3bIBOB NnpenoaaBaHng

obpasoBaHme - PI'YHUl um. [ybkmHa, MITHFOA
M. KyTapmHa

crneumanm3aums - PUHaAHCOBOE M HANOroBoE
NPaBO

OrbIT MPENnodaBaHus - bonee 3 neT

ToT, KTO CXoaUuT C OMCTAHLLMW, HE NOsyYaeT
HU4Yero. HMkoroa He coasavcs, U Tbl

obsA3aTeNnbHO OOCTUrHELUDb Lenun! Y Tebs Bce
Noy4nTCS, BEPb B cebs 1 ycepaHo Tpyamch!




OT3biBbl BbIlNyCKHNKOB

Codbsa boromonoBa

[lpekpacHble npenogaBaTenu U3 LS nomoranm Ham
FOTOBUTbLCSA K OQHOMY M3 XXU3HEHHbIX UCMbITaHUN.
bnaropapsa nx nogaep>ke, oT3bIBYNBOCTH,
MOTUBaLIMM Mbl cMOrnu cgatb El9 no matemMaTuke.
byaoy coBeToBaTb BCEM 3HaKOMbIM, KOTOPbIM elLle
npeacTouT coaBaTh 3K3amMeHbl) §°

MaTtemaTtuka EI'3 2025 | Lomonosov School
AHOpen Bonoankos

«llkona Lomonosov School, npocTo ny4Luas,
3HaHWA 30ecb OalT WMKapHble, a MEHTOPbI BoobLLe
KpacaB4yMKWU: Bcerga noMoryT M1 HUKorga He ocTaBsaT
Bac 6e3 oTBeTa.»

AHs KonbLuoBa

KYpPCbl MO MaTeMaTuke npocTto cynep, a9 Kkak 10-
K/lacCHULLa nocMoTpena u no3HakoMusiach C
dopmMaToM, NOBTOpUIa NPOoNaeHHOe N y3Hasla HoOBOe
ons cebs. BceM pekoMeHayo!

Makcum lNonos

3aHMMarncsa Ha rogoBom Kypce JIoMOHOCOB,
K/flacCHble npenogaBaTenu, eebuHapbl
3axBaTblBaloLWME U MaKCUManbHO NoapobHble.
MHOro gomMallkun, NpoOHUKOB, A0MN. 3aHATUN OT
MEHTOPOB A5 NyYLllen NoAroTOBKU K aK3aMeHaM.
OTaoenbHasa 6narogapHocTb MeHTopy Knpunny,
KpyTou nepetdl,)



g NporpamMmma A&

HaLLl NyTb K ycriexy!

NporpamMmMa Ha Kadkabi MeCsiL|,

[Tporpamma:

e deBparsb - anpesb - yriybrneHHOe NOBTOPEHME U
3aKpeneHMe MaTepmana, MHOIroO MPaKTUKM
° Mau - BOMNbLLOE MOBTOPEHME M MHOMO MPAKTUKM

PacnvcaHue:
* Cpena - BUOeOypOK
e cybbota-16:00
® BOCKpeceHbe - 16:00*

*L11s yHaLLmxCs HO Tapmdax Fpo v YraetuMa ripenycMOoToEHbI
LOMOSTHATESIbHbIE OHIIAMH-3QHSITVS C MPENOAABATESIEM 10
BOCKDECEHMSIM: PA3000bI BOPUAHTOB M AOMNO/THUTEIbHQAS
MOAKTUKAO




>

¢ CTaHOapT + 4> ynstMa +

MH BT cp yT nT C O g ®

27 28 29 30 31 o1l 1600 02| 16:00
3apaHve 16. [ononHutenbHas
Egegggaaasgme MPAKTMKa
CTelID'IeHFIMM N KOPHAMM %

MH cp yT nT C O BC‘ O

03 05 06 07 ogl 1600 (@g| 16:00
3apaHve 17. [ononHutenbHas
?&%z%ﬁa:aanble I'IZTMKa

NH cp‘ uT nT c6‘ O BC‘ O

10 12 13 14 15| 1600 16| 1600
3apaHwve 20. [ononHutenbHas
3apayv Ha ABMKeHWe MPaKTUKa

MH uT nT c6‘ S, BC‘ S,

17 20 21 22| 1600 23| 1600
3apaHve 12. [ononHutenbHas
OKpy»*XHOCTb MPaKTUKa

MH yT nT co co

24 27 28 O1 02

MH BT cp ‘ uT nT co6 BC
O3 04 OS5 06 o7 08 09
Tect Teer

P 4 w5 4

s BT cp ‘ yrt nT c6
10 1l 12 13 14 15

Tect ik % Tect
[MncbMeHHas % i? %

MH BT cp ‘ uT nT c6 BC
17 18 19 20 21 22 23
Tect Teer

P 4 w5 4

cb cb

MH BT cp ‘ uT
O1 02

24 25 26 27




lomonosov school

& TapUdHble raaHbl

YTO Tbl MONYYULLIL? Y% CTAHOAPT+
o o B Mecsyy!
® OHJTAMNH-3aHATUM 38 12
* [1/3 Mo NepBon YacTu 8 8
(c aBTOMaTUYECKOM MPOBEPKOM)
. ,u,/3 Mo NEePBOWN YaCTy O .
C MH,EI,MBI/I}:I,yaJ'IbHOM I'IpOBepKOM)
* MPOOHbIE 3K3aMEHD T 2
® NNYHbIN KYPaTOPR 03 03
® 334eT MO NPOUOEHHBIM TEMaM 03 03
* 33aHMS NMOBbILLIEHHOIO YPOBHS - 0a
CITOXXHOCTU

* TEOPUS U MPAKTUKA
NO KOOPUMKATOPRY SK3aMeHa na aa

o }/He6Hble MaTepuarbl

OHCMEKTbI, CKPUMTbI, pabo4re TeTpaam 1 T.40.)

Ad na
® NHEBHWK, CTAaTUCTMKA
1 paboTa Hag, OLLMOKaMM
Ad na
® BO3MOXHOCTb OPOPMUTL
Hanorosbiv BbiHeT HOD/]
Ad na

['TpMmeyaHus:

*Ha KaokaoM TaprdHOM NpeayCcMoTpeHbl AOMAaLLHME 3a4aHWS C
MHOVBUAYU1bHOW SKCNePTHOU NPOBEPKOUN, UNCSIO KOTOPbIX B MeCSIL, 3aBUCUT
OT BblIOpaHHOrO TaprHOIO M/1aHa
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CTOMMOCTb ObyYeHUs

0o 31 aHBaps 2025 roga

OOVH NpepMeT ¢ CTAHIAPT + _
eXXeMeCs4HO 5.000F 6.000+

2 Mecsiua (ckmaka -5%) 9,500+ 11.400£

4 mecsaua (ckmaka -10%) 18.000£ 21600+
c1depansa 2025 roga

OOVH NpepMeT ¢ CTAHIAPT + _
eXxeMeCsa4HO 5.500F 6.500F

2 Mecsua (ckmaka -5%) 10.450£ 12.35028

4 mecsiua (ckmoka -10%) 19.800¢ 23.400£

KaK 3arncaTtbCa 11 on1aTunTb?

CaMocTosTENbHO MPHOBPECTU KYPC MOXHO B HECKOSbKO
KIMKOB B HaLLeM yaobHOM MarasuHe: https://
lomonosov.school/courses

[13, y Hac ecTb 0bpa3oBaTebHASA NIULIEH3MS, MOSTOMY Bbl
CMOMETE MOy4nTb Hanorosbi BbiMeT (HODI) v pawe
OMNNaTUTb KYPCbl MAaTEPUHCKMM KarTasioM.

XOTUTE CHaYasia MOOBLLIATECSA C HALLEW Cy»XOoM
NOOOEPKKM U MONYHUTb MHOMBUOYASbHYHO
KOHCYbTaLMO?

[lpocTo HanuwmTe HaMm B VK mnm B Telegram, 11 Mbl
ONEPATUBHO MOMOXEM M 3arMLLIEM Ha OByYEHME Ha
STYYLLIMX YCITOBUSIX.



https://lomonosov.school/courses

https://lomonosov.school/courses

https://vk.me/lomonosov_school
https://t.me/go_lomonosov

KakK BbIrISanT obyueHme

Ha Kypce?

@ Bazosan marematika

foposoit kypc EIM 2025 no
6a30Bo MaTemaTuke [A.
XpUCTbSHOBCKaS]

Mos nognucka

Cenabpe-2024 —
Maii-2025

(Ha:rpoﬁm Kypca 3'5) Gumumh yBeoMNeHns ‘ﬁ)

@ Mpenopasarens ¢ Moii rapud

Aleksandra
Khristyanovskaya

YneTuMa+
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[omaliHee 3aaHve B chopMate nepeoi

yacTu oT 18 Hoabpa 2024 roga

Bupgeoypok no teme "[naHumeTpusa:
YyeTblpeXxyrojbHUKKN"

18 HoaBpA 19:00 McK 18 HoRBps 19:01 Mck

nepewt 2 2 Exatepuua CTukmHa

2 Exarepuma CTuicnna

&
ﬂnaHmmeTpmq: YeTblpexXyroJibHUKH ,D,OMaLUHee 3ajaHue B daopmaTe nepBoiﬁ
yactu ot 19 Hosbpa 2024 roaa
19 HoaBpa 19:00 mcx 19 HonBps 19:01 Mk
Exarepuma Cruicmma 2 Exarepuna CTukuna nepeitm >
@

,D,OFI O/IHUTE IbHAaA NpakKTUuKa

Mpo6Hbin ak3amen o1 20 Hoabpsa 2024 ropa

Q
[=)

20 roabpsa 19:00 mck 24 woadpa 10:30 mck

nepenTH = 2 ExatepuHa CTukmHa nepedti

Exatepuma CTukuHa

(Eaausag Md’eMéTm(d) (,qi c aarunpuaepx&w‘!)

JomallHee 3agaHue B opmMaTe

Dennalin

o 27 Hos6pa
nepBoit YacT oT 19 HOABPSA 2024 coawsme
P
(Easusag M&’eM&Tan) (qﬁ C dBTUnpUEeuNDﬁ)
Oennaiin
Mpo6HbIV 3k3aMeH OT 18 HOABPA  26rosepn
ocTanock 5 gHei

2024 ropa

lomanesoy schoal

) CtepeomeTpus: nupaMugbl

npamuana

a0 of  HAZRIBSETON  MHOVCDAFHWS, KOTODDE  COCTOHT M2
RCHOMD  MEOTONTOAEHMGD - DCHORESMA  MHEaMHOLL, TONRE, HE
FAllER B NAOONOCTH OOHOBEHEA, - BEMLLUHE T@pasmilb, ¥ aoax
PoneoE,  CORAMHALLMY  RODULBHY  AHRAMAT © TodHEe
MCESH TR,

A
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pHOoBRIE peGpa

o3, JOSOMFAGILME  BEDUUMHY THDaMaLbl © REDILIHEMN
LR

Mo MATEMATHKE

] BE-PX HOCTE 'I'IMPEM 1.0kl

TCOMT 3 CCHONRHHA M GoHDRSX IEAHE. Kawaaa BokDRas rpaik -
oy, CIIHORA M3 8r0 BIRILIMG SANEETCR BEDILIHE MDA,
ot MUIJ.I:EDI..'ILI,!.':‘I "_"CF\'_HIJF = CTORDOHS CCHOBE AR NMADSMA IR

- |

Tonexo esgeo Banso mouar Beack scpan

MaTepwanu ypoka:

Pa6Gouan_teTpagk_k_saHarwo_oT_2_Hoab..

E] pdi

m 50Zwb6

buccekTtpuca Tynoro yrna napannenorpamma ageniut NpPoOTUBOMOMOXHYH
CTOPOHY B OTHOLWIEeHMM 6:7, cuuTas OT BepLUuMHbl OocTporo yrna. Hampgute
6onblLuyO CTOPOHY NapannenorpamMma, ecnu ero nepumetp paseH 190.

HeeepHol MNpaBunbHBbIKM OTBET: B5

P=2(a+b)=190

b=6x+ Tz

Buccekrpuca orcekaer
PaBHOOEIPEHHEII TPEYIOJIbHHUK,
e @ —i0%

190 = 2(6x + 6z + 7x)

r =25

b=5-13=65

LoMaWHWE 3383aHWA - Mpo6Huiii Bapuan

6 e ° Ceituac y sac 00:19
———————————————————————————— Vpoku
Bpems KaneHpape yKa3aHo B BallemM 4YacoBoM NoAce

nH BT cpP 9T nr Cb BC
18 Hosbps 19 Hosbps 20 Hosbpsa 21 Hosbps 22 Honbps 23 Hosbpsa 24 HosBpa
14:00
15:00
16:00 Basosas mMatematuka | Gasosas matemaTuka
17:00 Basosas maremaruka
18:00 Duamxa DOuanka
[oETTE]
Duaunka
19:00 Bazosas matematuka Marematika Duanka
Duanka Bazosas matemartuka Maremaruka
Marematuka Bazosas mMatemartuka
Matematuka Marematuka
Matematuka Bazopas MaTeMaTuka
Duanka Maremaruka
Basosas matematuka
20:00
zpe3 10 net
YposeHb: 10 1000/1000XP l. 6 07 675
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3apnnata: 2500° B geHb

@ NnapTHepckad

@ Mou kypchl
nporpamMmma n
A%

[Mpwurnacu apyra
1 3apabotan 2000 Py6.
Ha KapTy!

€ noanuckwm
N cyeTta

@ Sonblue
3HaHUM!

MNocMoTpu Ha apyrue
npeaMeTbl U HanpaBreHUs
B KaTanore Kypcos

YHpaBneHue noanncKkaMmn
1 npoaredne rnoarotoskun

mMaTeMaTuka

MnaHnmeTpusa. OKpy>KHOCTb

MaTemMaTuka

MeTopa KoopaMHaT Ha NJIOCKOCTU

Onpep.enewle OCHOBHble onepauun

OKPYHOCTbIO Ha3blBaeTCcs reoMeTpuyeckas durypa, coctoswas
M3 BCEX TOYEK MOCKOCTW, PacrONOKEHHBIX Ha  3apaHHOM
PacCTOAHMM OT AaHHOM TOuKM. [laHHas TouKa HasbiBaeTcs
LEHTPOM OKPYXHOCTH.

ns BEKTOPOB a={x,,y,} n b={x,, y,} UMEIOT MeCTO AenCTBUS:
« cnoxenue a+b={x,+x,; Y, +Y,};

\/ OTPe30K, COSAMHSIOLUMI LEHTP OKPYXXHOCTU C  Kakon-nm6o « BbIUUTaHME G-b={x, —X,; Y, ~Y,|

TOUKO, NeaLLEN Ha OKPYXKHOCTY, Ha3bIBAETCA PaANYyCOM.
OTPe30K, COEANHAIOWMI ABE TOUKU OKPYXXHOCTK, Ha3bliBaeTca ee * YMHOXEHMe Ha UMCno k- a = fkx, ky, |.
\/ Xopmoit. Xoppma, mNpOXOAAWas 4YepPe3 LEHTP  OKPYXHOCTH, -
HASHEIRTRA RS AANETRAN. /N 4 CkanspHoe NpouseeaeHe BeKTOPOB
Iio6ble ABE TOUKM OKPYKHOCTU AENAT ee Ha ABe YacTu. Kaxaas us | |

3TVX YaCTel Ha3blBaeTCs AYroM OKPYKHOCTU. 5 3 = |7 s
SRRy @-b=x, %, +Y, Y, =\a1-\b\cos[a;b],

MpsiMas, NMeIoLLas C OKPY)KHOCTbIO TOMbKO OAHY OBLLYI0 TOUKY, e G

Ha3blBaeTCA KacaTenbHOM K OKPYXHOCTHU, @ UX obulaa TouKa B

Ha3bIBAETCH TOUKOI KaCaHNS NPAMON X g

W oKpyHOCTH cos[d;l;): Qb XXy tYaYy
al. 15 2 2 2 2
-l x2+yl Ve +ud

BaxHble Teopembl
[nnHa sekTopa a
K nepnexHAa pHA / [dl ) o yg

panuycy, NpoBeneHHOMY B TOUKY KacaHus.

OTpesku KacaTenbHbIX K OKPYXHOCTH, MycTb 30RaHbI TOYKM Alx,, y,) 1 Blxs, y,), TOrAQ

NPOBeAeHHbIE 13 OQHOM TOYKU, PABHBI. y

B(xy, Ys) * KoopauHaTbl BekTopa:
AB ABlx, - x,; Yp = Ya)
« KoopanHaTbl cepeavHbl oTpeska AB:

Yron Mexpy KacaTenbHOM M XOpaow,
MPOBEAEHHON Yepe3 TOYKY KacaHus, paBeH
nonosuHe yrnosow BENUYMHbBI [yrn,
3aKNIOUEHHOM MEKAY HUMM.

XptXp.  _YatYs

SYu >
x « PaccrosHue mexay ToukaMu A u B:

\ B =[A8) = (s 2 + o v i

P

Xy=

Alxs, ys)

Ione ans 3ameTox

Tone ana sameTox
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3anmcK 3aHATUK, y4eOHbIE MaTepmanbl U
JOMaLLIHME 330aHMS Pa3MELLLAFOTCS Ha HALLEN
BHYTPEHHEW NNaTPOPME U COXPAHAOTCS A0

OKOH4YaHNA SK3aMEHOB.
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BKoHTaKTeE

Teopust MO KOAMPUKATOPY
Pa300PbI C/IOXHbIX TEM
aHanM3 BTOPOW YacTu
npuMepbl PaboT Ha 100
MCTOPWM BbIMYCKHMKOB
BapuaHTbl ElN3

0a300Pbl HOBbIX TEM
NPAKTUKA B OMPOCaX
PYOPUKM MO TEMaM
NIMYHbBIN KOHTEHT
BUKTOPWHDI

aHaM3 NPYMEPOB

* BMOEOPA3OOPbI TEOPUM

* pelLLEHVE BAPMHATOB

* peLLEeHME CITOXKHbIX 33J3aHN
® COBETbI N PEKOMEHOALLNM

* nonesHble shorts

He 3a6yab noanmcarbcs!


https://vk.com/jewishmathematics
https://t.me/lomonosov_basemath
https://www.youtube.com/@lomonosov_math

lomonosov school

S YacTo 3aaBaemble
BOMPOCHI

Kak NpoxoanT obydeHne Ha Kypcax?

Bce 3aHaT1a NnpoxoaaT B popMaTte OHAaUH-TpaHCaaumn. Ha
3KpaHe Bbl bygeTte BuaeTb npenogasarens, yuebHble
MaTeprasibl, & TAKOKE YaT, Yepes KOTOPbI MOXXHO byaeT
3a4aBaTb BOMPOChI U Cpa3y rNosly4vaTb OTBEThHI.

BmecTe ¢ BaMu Mbl NponaeM Bce TeMbI Mo NporpamMme
3K3aMEHA, N3YUIM TEOPUIO U 3aKpPErM NoJTyYeHHbIE 3HAHUSA
Ha JOMALLHUX 334aHUSAX, HANULLEM NMPOSHNKN 1 COAQONM
3a4eThbl, a Noc/e - AeTa/bHO pa3bepem BCe OLLUMOKI.

3anMcm 3aHATUN, ydebHble MaTepuasibl U JOMaLLHUE 3a0aHUS
pPa3MELLAIOTCA HA HalLe BHyTpeHHeW naatdopme u
COXPAHAKOTCHA 40 OKOHYAHUS SK3aMEHOB.

NnpenycMoTpeHbI /I JOMaLLHME 33aHUNA?,

IKKoHeuHo. Teopuna — 3TO OUeHb XOPOLLIO, HO 6€3 MPaKTNYECKNX
HAaBbIKOB BbICOKMX 6aU1/TOB Ha SK3aMeHe He MOJTy4nTb.
/IMEHHO NO3TOMY Ha HAaLLMX OHAAUNH-KYpPCaX NpeayCMOTPEHO
60bLLIOE KOMMYECTBO AOMALLHUNX 334aHUN MO NPOVAEHHbIM
TemMam:

NMosIHble NPOOHbIE 3K3aMEHbI;

MUCbMEHHbIe 3a4aHKs B (hopMaTe BTOPOU YacCTy;

TeCTOBbIe 3a4aHNA C aBTOMATMHYECKOW NPOBEPKOU;
TeopeTnyeckue 3aaaHna 1 ncciegoBaTesibCckme NpoeKThbl.

KonnuecTtBo gOMaLLHMX 334aHNA 1 06beM 0OpaTHOM CBA3N
OyaeT 3aBUCETb OT BbIOPAHHOIO TapUdHOIo M/iaHa.

YeM Bbl OT/IMYaETEeCh OT APYrMX OHTANH-LLUKO/?

HenaBHO Mbl MpoBOAVIN MAPKETUHIOBOE NccieaoBaHme
Cpean HALMX YYaLLIMXCA U BbISCHUIN, YTO OHW BblOpasin HaLLy
LLIKOJTY MO C1eaytoLyIM MPpUYMHAM:

— YBOKUNTE/IbHOE OTHOLLEHME K YYALLMIMCS;

— OENCTBUTESNIbHO KayeCTBeHHOe NpenogaBaHnE;

— KOHCMEeKTbl Mo y4yebHuKam dheaepasibHOro nepeyHs; —
MHOIO MPaKTUKN 1 MPOOHUKOB;

— YH/BEpCUTETCKAast aTMOCdepa;

— YEeCTHOCTb B KOMMYHUKALINK;

— yAo6Hast OHNANH-NNATPOPMA;

— NPUATHAaA LieHa.

Hawa uesnb - Bawl pe3synbtaT!



