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IMOACHUTEJIBHASA 3AIINCKA

Oowan xapakmepucmuka Kypca 6HeypouHou deamenvhocmu ""Onumnuaonan
wKoa no mamemamuke'

PabGouas mnporpamma mno kypcy «OnuMmmuagHas IIKOJa IO MaTeMaTHUKe»
npeaHa3HayeHa JJisi OpraHu3alii BHEYPOUYHOM nedaTenbHOCTH ywamnuxcs 10-11
KJIACCOB, COCTaBJIeHa B COOTBETCTBHH ¢ OCHOBHOM 00pa30BaTeIbHON MPOrpaMMOn
ocHoBHOro obuiero odpaszoBanust [ OY COLI Ne 164 u siBnsieTcs nmporpaMMoi
JOTIOTHUTEIHPHOTO O00pa30BaHUS I OOYYAIOIIUXCS, MPOSIBISIIONIUX OCOOBIC
CIIOCOOHOCTH K HW3Y4YEHHUI0 TpeAMEeTa W OPHUCHTHPOBAHHBIX Ha JajbHEHIIee
U3y4YEeHHUE MpeIMETa B BBICHICH IIIKOJIE.

N3yuyenne naHHOTO Kypca CIOCOOCTBYET YCBOCHUIO MAaTEMAaTUYECKUX 3HAHUHN Ha
npoQHILHOM ypOBHE, MOATOTOBKE OOYYAIOIIUXCS K OJIUMIIHAZAM Pa3IMYHOTO
ypoBHs. M3ydeHue Kypca CHOCOOCTBYET TIONYYCHHUIO HABBIKOB PEIICHUS
HeCTaHAApTHHIX 3a/1a4. Kypc paccuntan Ha 68 yacoB 3a JBa yueOHbIX roga (344 B
10 xkmacce u 344 B 11 kimacce).

Lenu uzyuenusa Kypca éneypounoii oeamenvhocmu ""Onumnuadnas wikoaa no
mamemamuxe"

Ilenu xypca:

— o0ecrieueHrne MHAUBUAYAJIbHBIX 00pa30BaTEIbHBIX TPACKTOPUN 00yUYaIOIIHUXCS
B COOTBETCTBUHU C UX CIIOCOOHOCTSIMU, CKIIOHHOCTSIMU U IOTPEOHOCTSIMU, CO37aHUE
ycinoBud g guddepeHnanu 1 MHIUBHAyadu3alud OOy4YEHUs;— CO3JaHue
YCIOBUM Il YCHEIIHOTO BBICTYIUICHHS OOYYalOMIMXCS Ha OJUMITHAIaX
Pa3IMYHOTO YPOBHS;— CO3/IaHWE YCJIOBHM IS HEMPEPHIBHOTO MAaTEMaTUYECKOTO
oOpa30BaHUs y4aIIUXCs IITKOIa-BY3.

Mecmo Kypca euneypounoit oOeamenvnocmu '"Onumnuaonas wiKoaa no
mamemamuxe' 6 oopazosamenvHoOUl npozpamme
Mecmo kypca:
Kypc BHEypouHOil nesitenbHOCTH «ONUMITAAIHAS IKOJIA IO MATEMATUKE IS
10—11 xyraccoB IOMOMHSACT U pacHIUpsieT OCHOBHOM Kypc IMPOpUIbHON
MaremaTtuku.lIporpamMmma Kypca HampaBieHa Ha MPUOOPETEHUE HABBIKOB U
YMEHUM peliaTh 3aJja4u OJIMMIIUAHOTO YpOBHS. B pesynbrare 3aHsaTHil
y4aIrecss MOr'yT TOTOBUTHCS K OJIMMITHAIaM U Pa3IMYHbIM MaTeMaTUYE€CKUM
KOHKypcCam.
Kpowme Toro, kypc momoraer:

e TOBBICUTh YPOBEHb MATEMATUUYECKON KYJIbTYPHI,;



chopMHpPOBATH U Pa3BUTh Y CTAPIIEKIACCHUKOB aHAIIUTUYECKOE U
JIOTUYECKOE MBIIIJICHUE;

c(OpMHPOBATH ONBIT TBOPUECKOM IEATETBHOCTH YUAIINXCS YEPE3
UCCJIEI0BATENBCKYIO IEATEIbHOCTD IIPH PEIIEHUH HECTAHIAPTHBIX 33]1a4;
chopMHpOBATh y YUaIIUXCs TaKUe HEOOXOIUMBbIE JJIs JadbHEeH e
yCHEIHON yu€0bl Ka4eCTBa, KaK YIIOPCTBO B IOCTHXKCHHH 11EJIH,
Tpy0J1I001e, TI0003HATETLHOCTh, AKKYPAaTHOCTh, BHUMATEIILHOCTD,
YyBCTBO OTBETCTBEHHOCTH, KYJIbTYpa JIMYHOCTH;

aJanTHPOBATh yYalIMXCs K IEPEXOY B BbICLIEE YyUeOHOE 3aBEJCHUE,
UMEIoIee MPOPUIbHYIO HAPABICHHOCTb.

DYHKYUOHAIbHASA ZDAMOMHOCHLD:

B pamkax Kypca akIeHT JejacTcsi Ha Pa3BUTHU CICTYIONINX aCIEKTOB
(GyHKIIMOHATBFHOW TPAMOTHOCTH:

Yurateabckasi IPaMOTHOCTh: TOHUMAHUE MAaTEMaTHYECKUX TEKCTOB,
BBIJICJICHHUE TJIABHOW MBICITH, aHAJIN3 HHPOPMAITUN, KPUTHIECKAsT OIICHKA.
MartemaTu4yeckasi rpaMOTHOCTb: IPUMEHEHHE MaTEeMAaTUYECKUX 3HAHUN

TS pelieHus 3a1ad4, aHaJIn3a JTaHHBIX, IIOCTPOCHHUS
rpaduKoB, IpUMEHEHHE MAaTEMaTUYECKUX TTOHATUH,
bakToB, paccykaeHui Y UHCTPYMEHTOB JUIS TIOJTYYE€HUS PEILEHUS

WJIU BBIBOJIOB.

EcrecTBeHHOHAay4YHAasi TPAMOTHOCTB: IOHUMAHUE HAay4YHBIX METOJOB,
YyMEHUE TPOBOAUTH AaHaIW3, MHTEPIPETUPOBAT W OIIEHUBATh B
KOHTEKCTE peanbHOU MPOOJIEMBI.

PduHaHCOBAsE TPaMOTHOCTb: IOHUMAaHUE SKOHOMHYECKHX AacCIEKTOB
MaTeMaTHYECKOI0 aHaJln3a, OLIEHKa CTOMMOCTHU pa0dOT U YCIIYT.
KpeaTuBHoe MbllLJIEHHE: yMEHUE  T[E€HEPUPOBATH  HOBBIE  WJCH,
npeajiaraTh HECTaHAAPTHBIE PELICHUS POOIIEM.

Dopmut npoeeoenus 3AHAMULL Kypca 6HEYPOUHOI
oeamenvrnocmu' Onumnuaonasn wmkoaa no mamemamukxe'

Hekortopsie (opmbl mpoBefeHUs 3aHATHI Kypca BHEYPOUHOW JESTEIHHOCTU

«OnmuMnuaHas MIKoJia 0 MaTeMaTUKe» B oOpaszoBaTenbHOM mporpamme 10-11

KJIaCCOB:

WHJIMBUIYaJIbHBIE U TPYIIIOBBIE 3aHATHS,
KOHCYJIbTAlINH,

MPAKTUKYMBbI pEIICHUS 3a/1a4,

MOArOTOBKA K OJIMMIIMA/IaM, KOHKYPCaM, BUKTOPUHAM,
YPOK-TIPE3EHTALUsI, YPOK-UCCIIEIOBAHUE.



Taxxe MOI'YT HCIIOJIb30BATHCA HETPAAUITMOHHBIC q)OpMLI IMPOBCACHUA SaHHTHﬁ,
HallpuMcep, Urpa, 3aHATHC-ITYTCIHICCTBUC, BaHﬂTI/Ie-TBOp‘-ICCTBO.Z[J'IH JOCTHIXKCHMUA
Ka4CCTBCHHBIX PC3YJIbTATOB 3aHATUA MOI'YyT OBITH OCHAIICHbI COBPCMCHHBIMHU
TCXHUYCCKUMU CpCACTBAMHU, CPCACTBAMU H306pa3HTeHBHOﬁ HarjsiaHOCTH,
HUI'POBBIMU PCKBU3UTAMMU.



COJIEPKXAHHUE KYPCA BHEYPOUYHOI AEATEJBHOCTHU
O/IMUMIINATHASA IHKOJIA 10 MATEMATHUKE

10-11 knacc

Anzeopa:

MeTtoabl penieHusl 3a7ad BBICOKOW CIOKHOCTH. MHOTOWIEHBI C UEJIbIMU
kodhunmentamu. Apudmernka octatkoB. CpaBHEHHE IO MOJIYJIIO. 3aJadd,
CBSI3AHHBIE C MIOHSATHEM «IIEJIasi YaCTh YUCiay». Pellenue ypaBHEeHU 1 HEPABEHCTB,
coJieprKallux Moayiu. Jloka3aTenbCTBO HEPABEHCTB. 3aBUCUMOCTh PACIIONIOKEHUS
KOpHEW KBaJIpaTHOro TpExXwieHa oT ero KodpduuureHToB. MeToa MUHHU-MaKCOB.
JIMCKpUMUHAHTHBIN METO/I. MeTtoabl «TPUTOHOMETPUYECKOMN» 151
«T€OMETPUUYECKON» TOACTaHOBKU. KoopJauHaTHas TJIOCKOCTh «IEpeMEHHas -
mapaMeTp» M pelieHue OTHOCHUTEIbHO IapaMeTpoB. [[ModaHTOBBI ypaBHEHUS.
Pemienne 3amau. PemieHue HecTaHAApTHBIX 3ajlad CHUCIIOJIB30BAHUEM OOIIUX
cBoiicTB pyHkuuid. [Ipunuun Jupuxnae Meron matemMaTuuaecko MHIyKIUU. MeToj
«ouenka + mnpumep». Crparerun. Marematnueckue wurpbl. VIHBapuaHTHI.
Jlornueckue 3amaun. I'padsl. MeToq «kpaitHEro».

T'eomempus:

['eomerpuueckue 3a1aun. BeKTopsl.

Komounamopuka:

KombunaTopHbIe 3a/1a4H.

Pewenue onumnuaonuix 3aoau:

Pemenne 3amannii TOpOACKMX OJMMIIMAJ MPOUUIBIX JET. Pelenue 3aganuii
OJINMIHUAJ] TIEPBOr0 YPOBHS W OOJACTHBIX OJUMMUaJ. PelieHre HecTaHIapTHBIX
3aa4. 3aJjayd  MOCKOBCKMX TOpPOJICKMX OJIMMIHWAA. 3aJaud  OJMMIIHAIbI
«JIOMOHOCOBY.



INNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI
JIuunocmmuoie pezyiomamol:
B pesynbrare OCBOEHHA Kypca IUIAHUPYETCS JOCTHXKEHHE CIEAYIOLIUX

JIMYHOCTHBIX PC3YyJIbTATOB!:

YYBCTBO T'OPJIOCTH 332 POCCHICKYI0 MaTeMaTHYECKYI0 HayKy, T'yMaHU3M,
YBXUTEIHHOCOTHOIIICHHUE K TPYLY, LEJIEYCTPEMIEHHOCTD;

YMEHUE YIPaBJISATh CBOCH IMO3HABATENILHOW JIESTEIIbHOCTHIO; OBJIAJCHHE
MaTEeMaTUYECKUMH 3HAHUSIMUA U YMEHUSIMH, HEOOXOAUMBIMHU ISl U3yUYEHUS
€CTECTBEHHOHAYYHBIX  JUCIUIUIMH, MPOJOJDKEHHE O00pa3oBaHUs U
M30paHHOM CTEeIMaIbHOCTH HA COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTMUYECKOTO  MBIIUICHUS, MaTeMaTUYECKOW HUHTYUIINH;
OCO3HAHHE  3HAYMMOCTUMATEMAaTUKH  JUISI  HAYYHO-TEXHUYECKOTO
nporpecca.

Memanpedmemmnuwie pe3yivmamaol:

UCIIOJIb30BaHNE YMEHUH M HABBIKOB PAa3IMYHBIX BHUOB MO3HABATEIIBHOMN
JESATCIIBHOCTH, NMPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHHS (CHCTEMHO-
UH()OPMAIMOHHBIA aHAJIN3, MOJACIMPOBAHUE) IS M3YYCHUS pPa3IMUHBIX
CTOPOH OKPYKaIOIIEH JEUCTBUTEIBHOCTH;

UCITIOJIb30BaHUE OCHOBHBIX WHTEJICKTYaJIbHbIX oIeparui:
dbopMyIMpOBaHUE THUIOTE3, aHAIM3 W CHHTE3, CpaBHEHHE, 000OIIeHHE,
CUCTEMAaTH3allHs, BBISIBIICHUE MPUYUHHO CJICICTBEHHBIX CBSI3€H, IMOMCK
aHaJIOTOB;

YMEHHE TeHEPUPOBATH UCH U OTIPEICIIATh CPEACTBA, HEOOXOAMMBIE SIS UX
peanu3alum;

YMCHHE ONPEICISITh eI W 3aJa4ll JIeATEIbHOCTH, BBIOMPATh CPEICTBA
peanu3aluy IeIu | IPUMEHSITh UX Ha IPaKTHKE.

Ilpeomemmnuwie pesynomameut:

OCBOUTH HOBBIE TIPUEMBI PEIICHUS OJMMITUAIHBIX 3a7a4 MU YMETh HX
MPUMEHSITH B 33/]a4aX Ha JI0KA3aTeIbCTBO U BHIUUCIICHHUS;

YMETh BHIOMPATh ONTUMATBHBIM METOJ PEIICHUS 3a/1a4H;

CBOOOJTHO OTEPUPOBATH AMIMAPATOM ANTeOPhl U TEOMETPUU TIPU PEIICHUU
MaTeMaTUYECKHUX CIIOKHBIX 3a/1a4;

OLIEHUBATh JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUM;

BIaAeTh rpaduyecKoid KyJIbTYpOM H TBOPUYECKUM MBIIUJICHUEM TIpU
pelIeHnH 3a1a4.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoaunuecTBO
4acoB

OcHoBHoOE
coJiep:KaHue

OcHOBHBIE
BUIDI
eATEJHLHOCTH

JIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Mautas teopema @epma. MHOTrO4JICHBI
¢ uensiMu ko3 unrentamu. Pemenue
3ajad.

Apudmernka octatkoB. CpaBHEHHE T10
Moayito. Pemenue 3amay.

OcHoBHOE
coJiepykaHue
BKJIIOUAET U3yUEHUE
MaJjioi TeOpEMBI
depma, CBOWCTB
MHOT'OYJIEHOB C
LEJIBIMU
KodppULIMEeHTaMU U
IIPUMEHEHHE ITUX
3HaHUH JJI pelIeHUs
3ajad.

OcHoBHOE
COJIEp’)KaHNE TEMBI
«Apupmernka
ocratkoB. CpaBHEHHE
10 MOAYJIIO.
Pemnrenue 3amau»
BKJIIOYAET
ornpezeneHue
CpaBHEHUH I10
MOAYJIIO, UX
CBOMCTBA, METObI

Pemenue 3amau

[IpakTnueckue
3a/1aHusA

http://mathnet.spb.ru

http://www.problems.ru



http://mathnet.spb.ru/
http://www.problems.ru/

perieHus 3aaad u
IIpUMEPHI 3a/1a4.

ypaBHeHI/IH 1 HEpAaBCHCTBA C MOAYJISIMU

I[OKaSaTCJ'ILCTBO HCPABCHCTB

Pemenue 3aganuii ropoacKux
OJIMMITHAJ] IPOLUIBIX JIET.

3aBHCHUMOCTB PacIoJIOKEHUs KOPHEH
KBaJIpaTHOI'O TPEXWIEHA OT €T0
koa¢¢unmenToB. Pemenue 3anay.

OcHoOBHOE
COJIepIKaHUE TEMBI
BKIIIOYAET U3yUCHUE
IIOHATHUA MOI[y.H}I
Yyucaa ¥ METOJ0B
pelIcHHs ypaBHCHUI
1 HEPaBEHCTB,
COJICPIKAIIUX 3HAK
MOTYJIS.

W3yueHne MeTo10B
JI0Ka3aTesIbCTBa
HEPaBEHCTB,
PUMEPOB 3a/1a4 U
pecypcoB IS
U3yUYCHHS.

Pemenne 3ananmii
TOPOJICKUX OJIMMITAA]
MPOILIBIX JET

N3yuenue ycnoBui,
IIPpU KOTOPBIX
KBaJpaTHbIN
TPEXUIIEH UMEET JIBa
Pa3JIMYHBIX KOPHS,
OJVH KOPEHb WIIH HE
HMeeT
IEUCTBUTEIBHBIX
KOpHEH, a TaKxke

[IpakTueckue
3a1aHus

Ob6cyxnaeHne

Pemenue 3amau

Pemenue 3amau B
rpymmax

https://uchebnik.mos.ru

https://uchebnik.mos.ru

http://www.problems.ru

http://mathnet.spb.ru
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33.Ila‘-II/I, CBA3aHHBIC C IIOHATUEM «I1ICJ1asd
qaCTb 4ucjiaa»

MeTox MUHIMAaKCOB.
JuckprumuHaHTHBIA MeToA. Pemienne
3a1ad.

pelieHue 3ajad,
TPEOYIOIIHX
OTpeeNuTh
pacrojoKeHue
KOpHEM
OTHOCHUTEIIEHO
3aJJaHHBIX YHCE.

OcHoOBHOE
COJZIep’KaHNE TEMBI
BKJIIOYAET
CJIEIYIOIINE MYHKTHI:
OIpeAesIeHUE LEJI0N
qyacTu
YHCiIa,CBOMCTBA
LIEJION YacTy Yncia,
pelIeHre YpaBHEHUM
Y CHCTEM ypaBHEHUH,
CoJIeprKalIuX LETyI0
4acTh YMUCIIA,
IIPUMEHEHNE LETI0N
4acTy 4YKcha.
N3yuyenue nsyx
METOJI0B — METO0/1a
MUHUMAaKCOB U
JTUCKPUMHHAHTHOTO
METO/1a, a TAKkKe
MPUMEHEHHE ITHX
METOJIOB ISt
pelieHns 3a1ad.

OO6cyxnenue u
peleHue 3aaa4 B
rpymmax

Pemenue 3agau

https://uchebnik.mos.ru

http://mathnet.spb.ru
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10

MeToibl «TPUTOHOMETPUUECKON» 1
«r€OMETPUYECKON» MOJACTAaHOBKH.
Pewenne 3anau.

Jl1o¢haHTOBE ypaBHEHHUS.

BxirouaeT uzyuenue
JIBYX METOJIOB:
TPUTOHOMETPUYECKOM
Y F€OMETPUYECKOI
MIOICTAHOBKH, a
TaKKe MPUMEPHI
3ajad, I71e 3TH
METO/IbI
MIPUMEHSIOTCSI.

OcHOBHOE
COJIEpKAHUE TEMBI
«lnodaHTOBBI
YpaBHEHUS
BKJIFOYAET UCTOPHIO
BO3HHKHOBEHHUS,
BHBI TAKHUX
YpaBHEHUW, METO/bI
UX pEeICHUs U
MIpUMEpHI 3a/1a4,
KOTOPBIE PEIIAOTCS C
ITOMOIIILO

o aHTOBBIX
YpaBHEHUU.

Pemenue 3agau

[IpakTueckue
3a/laHus Ha
pelieHue

0] aHTOBBIX
ypaBHEHUU

http://www.problems.ru

https://uchebnik.mos.ru

11

Pemenue 3aganuii onuMnuaa nepBoro
YPOBHS U PalOHHBIX OJIMMITHA]T 32
MPONLIBIE TOBI.

Perenue 3aganui
OJIMMITHA]T TIEPBOTO
YPOBHSI M paliOHHBIX
OJIUMIINAJ 3a
MIPOIILIBIE TOJIBI.

Pemenue
3aJaHuN

http://www.problems.ru



http://www.problems.ru/
https://uchebnik.mos.ru/
http://www.problems.ru/

12

Jlornueckue 3agaun

OcHOBHOC
COJICP)KaHUE TEMbI
BKJIFOYAET B ce0s
IMOHSITHE JIOTHYECKUX
3a7a4, THIIBI
JIOTMYECKHX 3a/a4,
METO/IbI PEIICHUS
JIOTMYECKHX 3a/a4,
PO JIOTHYECKUX
3aJ1a4 B Pa3BUTUHU
MBIIIIEHHUS.
Jlornueckue 3agaun
Pa3BUBAIOT YMCHHE
JIeJIaTh aHaJIu3,
0000111aTh JaHHBIE,
WCKATh Pa3IMYHBIC
MyTH PEIICHUS,
¢dbopMupoBaTh
CTpaTeruio,
MIPOBEPSATH JIAHHBIC
Ha JIOCTOBEPHOCTb.

Ob6cyxnenue

http://mathnet.spb.ru

13

I'pader

OcHOBHOE
COJIEpKAHUE TEMBI
«I"pads» BKIIOYAET
M3Y4YECHHE OCHOBHBIX
MMOHSATHH, BUJIOB
rpacoB, CBOWCTB
rpadoB u ux
MIPUMCHCHHS.

[IpakTrueckue
3a1aHUsA

https://uchebnik.mos.ru



http://mathnet.spb.ru/
https://uchebnik.mos.ru/

14

KoopaunaTtHas miockocTsb
«IIepeMEHHas-IIapaMeTp» U peleHue
OTHOCHUTEJIBHO I1apaMETPOB.

OcHoOBHOE
COJICP)KaHUE TEMbI
BKJIIOYACT M3ydCHUE
KOOPJIMHATHO-
apaMeTPHICCKOT0
METO/Ia PEIICHHS
3a]1a4 ¢ IapaMeTpoM,
a TaKkKe
paccMOTpeHHE 3a1ad,
B KOTOPBIX ITapaMeTp
BBICTYIACT KaK
paBHOIpaBHAas
IepEeMEHHasI.

[IpakTueckue
3a1aHus

http://www.problems.ru

15

Pemenue HecTangapTHBIX 3a7a4 C
HCIIOJIB30BAaHUEM OOIINX CBOHCTB

GyHKIHIA.

N3yuenne meTonos
pelieHus: ypaBHEHU I
Y HEPABEHCTB,
KOTOpBIE HE
perarTcs
CTaHIAPTHBIMU
npuéMamu, ¢
IIOMOIIIBIO CBOMCTB
byHKIMI:
MOHOTOHHOCTH,
YETHOCTHU HUIIN
HEUYETHOCTH,
MEPUOJUYHOCTH,
OIPAaHUYEHHOCTHU U

JIPYTHX.

Pemenue 3amau

http://www.problems.ru



http://www.problems.ru/
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3amayu OJIMMITHAIBI

Pemenue

16 3agaun oauMIHrans!l «JIoOMOHOCOBY OJIMMIIHATHBIX http://mathnet.spb.ru
«JIoMoHOCOBY
3a1a4
Pemenne
3a1aur MOCKOBCKUX TOPOJACKUX 3amaur MOCKOBCKHX .
17 OJIMMIIHAJTHBIX https://uchebnik.mos.ru
OJIUMIINA TOPOJICKUX OJMMITHAT
3ama4
OcHoBHOE
COJIepIKaHUE TEMBI
«KoMOuHaTopuka»
3aKJIIOYaeTCS B
peIIeHUH 3a1a4,
CBS3aHHBIX C
BBIOOPOM U
18 Kombunaropuka PacIoJIOKECHUEM Pemenue 3amau http://www.problems.ru
SIIEMEHTOB
HEKOTOPOro (Jarie
BCETO KOHEYHOT0)
MHOYKECTBA B
COOTBETCTBUH C
3aJaHHBIMHA
MpaBUJIaMHU.
OcHoBHOE
CpaBHeHue,
COJIepIKaHNEe TEMBI
BBIOOD,
«['eomeTprueckue
MIPEIIOKEHUE U
3a7a41» BKIIFOYAET .
19 I'eomerpuueckue 3agaun oOcyxaeHne https://uchebnik.mos.ru
W3YYEHUE BUJIOB
QITOPUTMOB,
3a7a4, METOIOB X
crmocoboB

pelieHus u
npumepoB. Takxke

peUICHUA 3a1a9U



http://mathnet.spb.ru/
https://uchebnik.mos.ru/
http://www.problems.ru/
https://uchebnik.mos.ru/

paccMaTpUBAIOTCS
pecypcbl Asist
W3YYEHHUS STOU TEMBI

20 Bexkropsl

OcHoBHOE
COJIep’KaHNE TEMBI
«Bektops»
BKJIFOYAET
onpenesaeHue
BEKTOpA, BUJBI
BEKTOPOB, Ollepalluu
HaJl HUMU U
IIPUMEHEHNE
BEKTOPOB B
Pa3IUYHBIX 00JIACTSX.

CpaBHenue,

BBIOOD,

HpeaIoKeHue u

o0cyxaeHne http://mathnet.spb.ru
aJITOPUTMOB,

CII0co00B
pewenus 3agayu

21 Crparterun. MareMaTu4ecKie Urpsbl.

OBILIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME

34

OcHOBHOE
COJIEpKAHUE TEMBI
«Ctpareruu.
MaremaTtudeckne
UTPBI» BKITIOYAET
M3Yy4YEHUE UCTOPUH
TEOpHUU UTP,
KIaccupuKauu
MaTeMaTHYECKHUX T,
METO/IOB pELICHUS
3a1a4 110 HUM U
MIPUMEPOB 3a7ad.

Maremarnueckas .
https://uchebnik.mos.ru

Urpa-BUKTOpUHA



http://mathnet.spb.ru/
https://uchebnik.mos.ru/

11 KJIACC

JIeKTPOHHBIE
OcHoBHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM KosaunuyecTBo OcHoBHOE (undposbie)
BU/BI

n/n NMPOrpamMMbl 4acoB coJiep:KaHue oOpa3oBaTe/ibHbIE
AeATeJIbHOCTH
pecypcsl

Brxirouaer
W3y4eHUe

OPMYIINPOBKHA
(bopmyimp Permenue 3agau

1 [Ipunnun dupuxne 1 IIPUHILIAIIA, ET0 http://www.problems.ru
¢ 00CyXJIeHUEM

J0Ka3aTcJIbCTBa U
INPpUMCHCHUS B
PCUICHUHU 3a/1a4.

N3yuenne

MIPUHIIKTIA

METO/1a,

alropuTMa

JIoKa3aTelIbCTBa

YTBEPKJICHUS U

2 Merox MareMaTUYeCKOM HHAYKIIMU 2 MIPUMEPOB 3a]1a4, Ob6cyxnenue http://mathnet.spb.ru
a TaK¥Ke

paccMoOTpeHue
MIPUMECHCHHSI
MeToza B
pa3IUYHBIX

chepax.

OcHoBHOE Pemenne
3 JlemumMocCTh B OCTaTKH 2 COIEp)KaHUE TEMbl ~ 3aJaHUN HA https://uchebnik.mos.ru

«JleauMocCTh U JICIIMMOCTh



http://www.problems.ru/
http://mathnet.spb.ru/
https://uchebnik.mos.ru/

Merton "onenka+mnpumep"

OCTaTKW» B
MaTeMaTHUKe
BKJIFOYAET
MOHATHUS
JEIMMOCTH
HaTypaJbHbBIX
4Kcell, OCTaTKH,
QJITOPUTMBI 11
HaXO0XJICHUS
HOJ u HOK, a
TaKKe 3a/a4u,
CBS3aHHBIE C
JEIUMOCTBIO U
OCTaTKaMHU.

OcHoOBHOE

COACPIKAaHNUC TEMbI

«Metof ,,0lICHKa
IUTFOC TIPUMEP*»
3aKJIF0YaeTCs B
perieHnu
HECTaHIapTHBIX
3aj1a4 Imo
MaTeMaTHKe C
MOMOIIIBIO ABYX
JTaroB:
JI0Ka3aTeNIbCTBA
OIIEHKH U
MTOCTPOCHUS
npuMepa.

CpaBHenue,
BBIOOD,
MPeUIOKEHUE U
o0cyXIeHne
aJITOPUTMOB,
CIoco0oB
peLeHus
3aJ1auu

http://www.problems.ru



http://www.problems.ru/

Bagauu Pemienue
3ajaun rOpOACKUX OJIMMITHA]T TTPOIILIIBIX
TOPOACKUX OJIMMITHAIHBIX http://mathnet.spb.ru
JIET
OJIUMITHA]T 3a1a4
Bagauu Pemienue
3agaun onuMnaasl «JIOMOHOCOBY OJIMMIIHAJIBI OJIMMITUAIHBIX https://uchebnik.mos.ru
"JlIomoHOCOB" 3aJau
OcHoBHOE
coJiepKaHUE TEMbI
CpaBHenue,
«HBapuaHTHI B
BEIOOD,
MaTeMaTHKE»
MpEeAJIOKEHUE U
BKJIIOYAET
oOCyXKIeHHe
WNuBapuaHThl onpeeIeHue http://www.problems.ru
aJTOPUTMOB,
MOHSITUS
CII0co00B
«MHBApHUaAHT», €ro
penieHus
BUIBI U
3aJaun
MIPUMEHEHUE B
pelieHuu 3aaad.
OcHoBHOE
coJiepKaHUE TEMBI
«KBanpaTHbIit
TPEXUIICH
BKJIFOYAET
.. TEOpPETUIYECKHUE Pemrenne .
KBanpaTHbiii TpEXUiieH P . https://uchebnik.mos.ru
OCHOBEI U 3aJaHuNi

IIpUMEpHI 3a1a4.
N3yuenue
CBOMCTB
KBaJpPaTHOIO
TpEXWIEHA, a



http://mathnet.spb.ru/
https://uchebnik.mos.ru/
http://www.problems.ru/
https://uchebnik.mos.ru/

TaK)K€ YMEHUs
IIPUMEHSATH UX B
3a7a4ax.

10

11

3aia4yu ¢ napameTpom

3&,[[8.‘11/1 00JIaCTHBIX OJIMMITUAJ MPOILIBIX
JIET

FCOMCTpI/I‘{CCKI/IC 3agaun

OcHoBHOE
COJIep’KaHue TEMbI
«3anauu ¢
1apamMeTpoM B
OJIMMITNAHBIX
3a1a4ax»
BKJIIOUYAET
paccMoTpeHue
3azady,
coJieprKaInx
ypaBHEHUS,
HEPABEHCTBA,
GyHKIUY 1
CHUCTEMBI
YpaBHEHUU U
HEPABEHCTB C
napaMeTpami.

3amaun
00JIaCTHBIX
OJIMMITHA/T
MPOILIBIX JIET

OcHOBHOE
coJiep>KaHue TeMbI
«["eomeTrpuueckue
3aaun»
BKJIFOYAET

Pemenune 3anau
C mapaMeTpamu
¢ 00CyXJIeHUEM
X0/1a pELICHUS

Pemenne
OJIMMITHATHBIX
3a1a4

CpaBHenue,
BBIOOD,
NpeUIOKEHUE U
o0CyXKIeHHe
AJITOPUTMOB,

https://uchebnik.mos.ru

http://www.problems.ru

https://uchebnik.mos.ru



https://uchebnik.mos.ru/
http://www.problems.ru/
https://uchebnik.mos.ru/

12

Meron "kpaiinero"

M3Yy4EeHHE BUJIOB
3a/1a4, METOJIOB
UX PELICHUs U
npumepoB. Takxke
paccMaTpuBarOTCs
pecypcsl i
H3y4EeHUs 3TON
TEMBI

Pemenus 3agay,
NPy KOTOPOM B
KauyecTBe
KJIIOYEBOIO
JJIEMCHTA
paccMaTpuBarOT
«KpaHUI»,
«TpaHUYHBINY,
«QKCTpEMaJIbHBII
OOBEKT.

CII0c000B
peLICHHMS
3371241

Pemenne 3amaq
c
HpI/IMeHeHI/IeM
MeToa
"kpatinero"

http://mathnet.spb.ru

13

14

3&,[[8.‘11/1 Ha ICJIbIC Yucia

OKOHOMUYECKHE 3aga4du

OcHOBHOE
coJiepKaHUE TEMBI
«3amayy Ha Lenble
YHCIIay BKIIOYAET
TEOPETHUUECKUE
3HAHUS, THITBI
3a/1a4 U METOIbI
perieHusl.
Bxrogaer
paccMoTpeHue
BUJIOB 3aJ1a4 C

Pemenune 3anau

Pemenune 3anau

https://uchebnik.mos.ru

http://www.problems.ru



http://mathnet.spb.ru/
https://uchebnik.mos.ru/
http://www.problems.ru/

15 Hecrannaptasle 3agaun

YKOHOMHYECKUM
coliep>)KaHUEM,
METOJIOB UX
pelIeHus U
MPUMEPOB.
OcHoBHOE
COZICp’)KAHUE TEMBbI
BKJIFOYACT
omnpezeeHue
HeCTaHAapTHOM
3a1a4u, pyHKIUN
HECTaHaPTHBIX
3aJ1a4, BUJIOB
HECTaHIAPTHBIX
3aJ1a4, 3TaroB
MBICITUTEIbHOMN
JIeSITEILHOCTH
MIpU PELICHUH
HECTaHapPTHBIX
3aJ1a4 1 METOJbI
perieHus
HECTaHIapTHBIX
3ajad.

OO6cyxneHue u
peuieHue
HECTaHIapTHBIX
3ama4

http://mathnet.spb.ru

OBILIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

34



http://mathnet.spb.ru/

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
Manas teopema depma. MHOTOUIEHBI € LIEIBIMU
1 P P B 1 http://math.rusolymp.ru
koo unuentamu. Pemenne 3agaq.
5 Apudmetnka octatkoB. CpaBHEHHE 11O MOIYIIO. 1 http://www.math-on-
Pemenue 3agau. line.com
3 YpaBHEHUS U HEPABEHCTBA C MOAYJISIMU 1 http://math.rusolymp.ru
http://www.math-on-
4 YpaBHEHHs U HEPABEHCTBA C MOLYJISIMU 1 1 .
line.com
http://www.math-on-
5 Jloka3aTenbCcTBO HEPABEHCTB 1 .
line.com
http://www.math-on-
6 Jloka3aTenbCcTBO HEPABEHCTB 1 1 -
line.com
Peienue 3aganuii ropoJACKHUX OJIMMITHA,
7 poA A 1 http://www.exponenta.ru
MPOLLIBIX JET.
Pemienue 3aganuii TOPOJCKUX OJIUMITHA,
8 A P A 1 1 http://math.rusolymp.ru
MPOILIBIX JIET.
3aBUCHMOCTH PACTIONOKEHUS KOPHEH
9 KBaJPAaTHOTO TPEXUJIEHA OT €ro Kod(PPHUIIUEHTOB. 1 http://www.exponenta.ru
Pemenue 3angau.
10 3amaun, CBI3aHHBIE C MOHATHEM «II€aas YacThb 1 http://www.math-on-

qucia»

line.com



http://math.rusolymp.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://math.rusolymp.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.exponenta.ru/
http://math.rusolymp.ru/
http://www.exponenta.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/

MeTto1 MUHUMAKCOB. [[MCKPUMUHAHTHBIN METO/.

11 http://www.exponenta.ru
Penrenue 3amau.
Meroasl «TPUTOHOMETPUYECKON» U
12 «reOMEeTPUYECKO» MOACTaHOBKU. Pemienne http://math.rusolymp.ru
3a1a4.
13 JnodaHTOBEI ypaBHEHHUS. http://www.exponenta.ru
http://www.math-on-
14 10 aHTOBLI YPaBHEHUSL. ;
Huod yp line.com
Pemenne 3amanuii ouMInaz IepBoro ypoBHs 1
15 . p P http://math.rusolymp.ru
paliOHHBIX OJIMMITHAJ 32 TPOILIBIE TOJIBI.
Pemenne 3amanuii onuMnaz nepBoro ypoBHs U
16 . a ALIEp yp http://www.exponenta.ru
pPaliOHHBIX OJIMMITHA]T 32 MPOIILIBIC TOBI.
http://www.math-on-
17 Jlornueckue 3agauu. -
line.com
18 I'padsr. http://math.rusolymp.ru
KoopanHatHasi mi10CKOCTh «I1€peMeHHast-
19 rapamMeTp» U PELICHUE OTHOCUTEIBHO http://www.exponenta.ru
apameTpoB.
KoopaunaTHast III0CKOCTh «TIepeMeHHas-
http://www.math-on-
20 napaMeTp» U pelieHre OTHOCUTEITBHO .
line.com
apameTpoB.
Pemmenyie HecTaHgapTHEIX 3a51a4 C
21 Aap li . http://www.exponenta.ru
HCIIOJIb30BaHUEM OOIIMX CBOMCTB (DYHKIIUH.
Pemenue HecTaHIapTHBIX 337134 C
22 P N . http://math.rusolymp.ru
UCIIOJIb30BaHUEM OOIIMX CBOMCTB (DYHKIIUH.
http://www.math-on-
23 Sagaun oauMmHansl «JIOMOHOCOBY )
line.com
24 3agaun oauMrans! «JIOMOHOCOB) http://www.exponenta.ru



http://www.exponenta.ru/
http://math.rusolymp.ru/
http://www.exponenta.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://math.rusolymp.ru/
http://www.exponenta.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://math.rusolymp.ru/
http://www.exponenta.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.exponenta.ru/
http://math.rusolymp.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.exponenta.ru/

http://www.math-on-

25 3a/a4 MOCKOBCKHX TOPOJCKHUX OJIMMITHA]T 1 line.com

26 3a1aur MOCKOBCKUX TOPOACKUX OJIUMITAA]] 1 http://www.exponenta.ru

27 KomMOunaropuka http://math.rusolymp.ru

28 KomOuHaropuka 1 :}tr':g:(/:/(;/\r/nww.math—on—

29 ['eomeTpuyeckue 3amaun 1 http://www.exponenta.ru

30 I'eomeTpuueckue 3aqaun http://math.rusolymp.ru

31 ['eomeTpuyeckue 3amaun 1 http://www.exponenta.ru

32 BekTopsbl. 1 Ihitr;[z).:(/:/c\)/\r/nww.math—on—

33 BekTopsr. http://math.rusolymp.ru

34 Crpareruu. MatemaTH4ecKue Urpsl. 1 http://www.exponenta.ru
OBUIEE KOJIMYECTBO YACOB I10 34

INPOI'PAMME



http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.exponenta.ru/
http://math.rusolymp.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.exponenta.ru/
http://math.rusolymp.ru/
http://www.exponenta.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://math.rusolymp.ru/
http://www.exponenta.ru/

11 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
nudpoBbIe
Ne i/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 [Mpunnun dupuxie 1 http://math.rusolymp.ru
2 Mertoa MaTeMaTUYECKON UH 15071 1 http:/Pwaww. math-on-
A Ay line.com
3 MeTtoa MaTeMaTUYeCKON UHITYKITUU 1 1 http://www.exponenta.ru
http://www.math-on-
4 JlemuMOCTh M OCTaTKH 1 )
line.com
JlenumMocCTh U OCTaTKH http://math.rusolymp.ru
Merton "onenka+mnpumep" http://www.allmath.ru
Meron "onenka+mnpumep" http://www.exponenta.ru
http://www.math-on-
8 Mertop "onenka+ ep" 1 1 .
AL OCHKATIIPHMED line.com
3amaun TOPOACKHUX OJUMIIHAL IIPOLLIBIX
9 s PO A b 1 http://math.rusolymp.ru
JIET
3amaur TOPOACKHUX OIUMIIHAL IIPOLLIBIX
10 s PO A b 1 http://www.allmath.ru
JIET
11 Bagaun oauMaasl «JIoMOHOCOBY 1 1 http://www.exponenta.ru
http://www.math-on-
12 WNuBapuaHTh 1 P
line.com
13 WHuBapuaHThI 1 http://math.rusolymp.ru
14 WNHBapuaHThI 1 1 http://www.allmath.ru
15 KBanpatsslil TpéxuneH 1 http://www.exponenta.ru
16 KBagpartuelit TpéxuneH 1 http://www.allmath.ru



http://math.rusolymp.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.exponenta.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://math.rusolymp.ru/
http://www.allmath.ru/
http://www.exponenta.ru/
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http://www.allmath.ru/
http://www.exponenta.ru/
http://www.allmath.ru/

http://www.math-on-

17 3ajauu ¢ mapaMeTpoM 1 line.com

18 3ama4u ¢ mapamMeTpom http://math.rusolymp.ru

19 3ajauu ¢ mapaMeTpoM http://www.allmath.ru

20 3ajauu ¢ mapaMeTpoM 1 h_ttp://WWW.math—on—
line.com

91 ii:aqﬂ 00JIaCTHBIX OJIMMITHA]] TPOILIBIX 1 it/ /WWW.eXDOnenta. U

29 3aaun 00JIACTHBIX OJUMITHA/T TPOILTBIX 1 htto:/fwww.allmath.ru

JeT

23 I'eomeTpuueckue 3anaun http://math.rusolymp.ru

24 I'eomerpuueckue 3axaun http://www.allmath.ru

25 Meton "kpaiinero" 1 Ihitr':zl:(/:/g/\r/nww.math—on—

26 Merton "kpaiinero" 1 http://www.exponenta.ru

27 Merton "kpaiinero" 1 http://www.allmath.ru

28 3ajauu Ha LeJble yucia 1 http://math.rusolymp.ru

29 3amayy Ha LEeble YUCIa 1 http://www.allmath.ru

30 3aja4m Ha 1eJbIe YKcia 1 http://www.exponenta.ru

31 3amayy Ha LEeble YhCiIa 1 http://www.math—on—
line.com

32 DKOHOMUUYECKHUE 3a1a4U http://math.rusolymp.ru

33 ODKOHOMHUYECKHE 3aJaUN http://www.allmath.ru

34 Hecrannaptable 3a1aun http://www.exponenta.ru

OBUIEE KOJIMYECTBO YACOB 11O 34

IMPOI'PAMME
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