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1. [NOACHHUTEJIbHAA 3AITMCKA

1.1.  XapakrepucTHka BUAa AeSATEIbHOCTH — KpaTKasi MCTOpHYeckas CrpaBka.

MaremaTtka — Hayka O KOJMYECTBEHHBIX OTHOLUCHHSIX M MPOCTPAHCTBEHHBIX (POpMax
JEHCTBUTENILHOIO MHUpA.

1.2. HanpaBneHHocTb (Npo(hUb) MPOrpaMMbl — €CTECTBEHHOHAY YHas.

[IporpamMMma HanpaBieHa Ha:

— (hopMHpoBaHHE M pa3BUTHE TBOPUECKUX CMOCOOHOCTEN 00YYaIOIUXCS;

— YJOBJIETBOPEHHE HHAUBHIYaJIbHbIX TOTPEOHOCTEN B MHTEJIEKTYallbHOM, Pa3BUTHH;

~ pa3BUTHE W MOAJEPKKY OOyyaroUMXCs, MPOSBUBLIMX HHTEPEC M ONpeAe/eHHbIE
CNocOOHOCTH K MaTEMaTHYECKOMY TBOPUYECTBY.

1.3, YpoBeHb c10x10CTH 0Opa3zoBaTeibHOH MporpamMmbl — 6a30BbIi.

1.4, HoBu3na nporpamMMbl: HOBOBBel€HHS B (hopMax AMAarHOCTHKM W MOJABEACHHS
MTOrOB peaju3ally NporpaMMbl, C yUYE€TOM JIHYHOCTHOrO 3aKa3a o0yuvarolmuxcst U UX poauTenei
yepes yyactue B npoBoaumbix ['Y All onumnuanax.

1.5, AKTyasbHOCTb MpOrpaMMbl 3aKJIOYaeTcs B TOM, UYTO Ha COBPEMEHHOM 3Tare
pa3BUTHs OOLLECTBA OHa OTBEYAeT 3amnpocaM JeTeil W poauTeneit: (GpopMHpPYeT COUMaAIbHO
3HAYMMbIE 3HAHHWS, YMEHHsS M HaBbIKM OKa3bIBa€T KOMIJIEKCHOE oOyuarollee, pa3BUBAIOILLIEE,
Bo3aeicTBUe, crnocoOcTBYyeT (OPMHUPOBAHMIO MAaTEMATHYECKOH IpaMOTHOCTH JIMYHOCTH,
npuodulaeT aeTeid K TBOPYECTBY. AKTYaslbHOCTb MpPOrpaMMbl OnpelessieTcsi onpeaeieHueM M
BbIOOpOM  oOyuarlomumucs (ew€ Ha CTagud  WKOJbHOro o0ydeHHs)) JanbHei1ero
npoeccuonanLHOro pa3BUTHs. 00y4YeHHss U OCBOEHHUSI KOHKPETHBIX CleLHaNlbHOCTEH.

1.6.  [lemarornueckas uenecoobpa3HOCTb MporpaMMbl  00ycJOBI€Ha pa3BUTHEM
MaTeMaTHUYecKMX crnocoOHocTell oOyyarolmnxcs yepe3 npakTuuyeckoe mactepctBo. Llenbiit psa
CliellMaJIbHbIX 3aJJaHW i Ha pelleHre MaTeMaTHYeCKUX 3aay ciy»KaT AJs JOCTHHEHHS 3TOro.

1.7.  llens nporpammbl — (popMHpOBaHHE M pa3BUTHE TBOPYECKHUX CMOCOOHOCTEH
o0yuyalolLKMXcs, BbISBIEHUC, pa3BUTHE U 1OAJEPHKa TallaHTIAMBbIX 00yUarolLUXCsl.

1.8.  3agauu nporpamMMbl — c)OPMHPOBATb MATEMATHUYECKH FPAMOTHYIO JIMYHOCTb.

1.9.  OrnuuyuTesbHble OCOOEHHOCTH MNpPOrpaMMbl — HALEJEHHOCTb NPOrpaMMbl Ha
MOCTYIUIEHHE Ha NpOorpamMMbl Bbicluero oopasoBaHus, peanusyemsie B ' YAIL

1.10.  Kareropuss oOyuaiolMxcss — ydaluuecs BbIYCKHbIX KJIaCCOB M BbIMYCKHHKH
o01eobpazoBaTenbHbIX yupexaeHuit 15-19 ner.

I.11. Cpok peanuszauuu nporpaMmbl — 6 MecsueB. OO6bEM nporpammbl — 72 yyeOHBIX
4acoB, 3alJIAHHPOBAHHbBIX HA BECh MEPHO O0YUEHHUSI.

1.12.  dopmbl opranuzauru o6pa3zoBaTeabHON AEATENbHOCTH: TPy NNoBoi ¢popmMar B

OUYHO—3a04HOi (hopme 00yUEeHUs ¢ KOTUYECTBOM O0YUalolMXCsl B TpyIne 10 25 yeaoBek.
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1.13.  Pexum 3anstuii — ¢ 16 yacoB 00 munyt no 20 yacoB 00 MMHYT OJMH pa3 B

HEJCIIHO.

1.14. Tlnanupyembie pesysbTaTbl — [IOBBIILIEHHE MaTeMaTHYECKOHM TIPaMOTHOCTH

o0yyarommxcsi.

1.15. dopma noaBeieHUss WTOTOB — TECTHUPOBAHME M Yy4YacTHE B OJUMIIMAZAX I10

mMaremaTuke, npoBoaumbix ['YAIL

2. VYEBHbBIU IJIAH

No KonnyectBo yacoB dopma

y HasBanue paszzaena, TeMbl
T Bceero Teopus [IpakTuka aTTeCTalH
1. Crepeomerpusi 6 2 4 0Ipoc

5 Boraucnenus u 6 ) 4 v

npeoOpa3oBaHusl
3 3ajlaun ¢ NPUKIAJAHBIM 6 5 p aipap
coJIep KaHUEM
4. TexcroBble 3a/1a4n 6 2 -+ OIpoc
Haubonbiee n
5 HaUMEHbllIee 3HAaYCHHUE 6 2 -+ onpoc
(yHKIMHA
0. Y paBHeHUsI 6 2 - Ompoc
7 CrepeomeTpuiecKue 6 5 4 J—
3aJ1a4yu
8. HepaBeHcTBa 6 2 4 0Ipoc
9. [InannmeTpuueckue 6 ) 4 ampie
3aJlauu
10. | dunancoBas MaTeMaTHKa 6 2 4 0mpoc
11. 3aaun ¢ mapaMeTpoM 6 2 -+ ompoc
12. UYncna u UX CBOMCTBA 6 2 4 OIpocC
BCEI'O 72 24 48
3. KAJIEHJIAPHBIM YUEBHbBIN 'PAGUK
No Bpems s Mecto dopma
Mecsiy | Yucno | mposenenuss | Dopma 3aHATHS BO
1/m NPOBEJCHHUS | aTTECTAllUU
3aHATHUS 4acoB
l. | nexabpn | 16-22 | 16-00 —20-00 | Jlekuus/cemunap 3 I'YAII O1poc
2. | nexabpp | 23-29 | 16-00 —20-00 | Jlekums/cemunap 3 ['VAII - ompoc
3. | smBapp | 09-12 | 16-00 —20-00 | Jlexuus/cemunap 3 ['VAII onpoc
4. | ausapb | 13-19 | 16-00 —20-00 | Jlexuus/ceMuHap 3 ['YAII 0npoc
5. | smBapp | 20-26 | 16-00 —20-00 | Jlekuus/cemunap 3 ['VAII oTmpoc
6. AHBAPS' 27-02 | 16-00 — 20-00 | Jlekuus/cemunap 3 ['VAII onpoc
¢eBpaib

7. | ¢espanb | 03-09 | 16-00 —20-00 | Jlexums/cemunap 3 ['VAIIL ompoc
8. | ¢espanb | 10-16 | 16-00 —20-00 | Jlexuus/cemunap 3 ['VAII onpoc
9. | ¢espanb | 17-22 | 16-00 —20-00 | Jlekums/cemunap 3 ['VAII onpoc
10. (l)ejggfb/ 24-02 | 16-00 = 20-00 | Jlekumsi/cemunap | 3 TYAI onpoc
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. Bpems Kon-
N’_ Mecsu | Yueno | npoBeseHUs ®opmMa 3aHATHS BO e o e
n/n MPOBE/ICHUS | aTTeCTAllUU
3aHSTHS 4acoB
11. mapt | 03-09 | 16-00 —20-00 | Jlekuusi/ceMuHap 3 ['VAII 0Ipoc
12. MapT 10-16 | 16-00 — 20-00 | Jlexuus/ceMuHap 3 ['VAII ompoc
13. MapT 17-23 | 16-00 —20-00 | Jlexuusi/cemuHap 3 ['VAII ompoc
14. MapT 24-30 | 16-00 —20-00 | Jlexuusi/cemuHap 3 ['VAII Ompoc
15. ,MapT/ 31-06 | 16-00 —20-00 | Jlekuus/cemunap 3 ['VAII ompoc
anpesb
16. | anpens | 07-13 | 16-00 —20-00 | Jlexuus/cemuHap 3 ['VAII ornpoc
17. | anpeib | 14-20 | 16-00 —20-00 | Jlekuus/cemuHap 3 ['VAII OIpoc
18. | ampens | 21-27 | 16-00 —20-00 | Jlekuuns/cemunap 3 ['VAII onpoc
19. a”hfsg"/ 28-04 | 16-00 ~20-00 | Jlexuus/cemntap | 3 VAT onpoc
20. Mai 05-11 | 16-00 —20-00 | Jlekuusi/ceMuHap 3 ['VAII onpoc
21. mai 12-18 | 16-00 —20-00 | Jlekuusi/cemuHap 3 ['VAII 0npoc
22, maii 19-25 | 16-00 —20-00 | Jlekuusi/ceMuHap 3 ['VAII 0Ipoc
23. r}g‘}i 26-01 | 16-00 —20-00 | Jlexums/cemunap | 3 [YAI ompoc
24. | wuonbp | 02-08 | 16-00 —20-00 | Jlexkuwusi/ceMuHap 3 ['VAII onpoc

4. PABOYME IIPOI'PAMMBI ITPEJMETOB, KYPCOB, JUCLIMIUINH (MOJTYJIEH)

4.1. Pabouasi nporpamma moayJas «Aaredpa»
AHHOTAUNS
4.1.1.  Monynab «AnreGpay» BXOJUT B 00pa3zoBaTe/ibHYIO mporpammy «MaremaTukay.
4.1.2.  HampaBieHHOCTb (Mpoduib) MOIYJIsl — ECTECTBEHHOHAY YHAs.

Moj1yJib HampaBjeH Ha:

— (opMHpOBaHHE U pa3zBUTHE TBOPUYECKUX CIIOCOOHOCTEH 00yYarommnXCs;

—  YJIOBJIETBOPEHHE WHUBU/Y aJTbHBIX TOTPEOHOCTEH B MHTEIIEKTY aIbHOM, Pa3BUTHH;

— pa3BUTHE M MOJUICPXKKY OOydarolMXCsl, MPOSBUBIIMX HHTEPEC M OMNPEICICHHBIC
CMocOOHOCTH K MATEMATHYECKOMY TBOPYECTBY .

4.1.3.

4.1.4.

Y pOBEHb CJIOKHOCTH MOJLYJIst — OA30BbIH.
HoBu3sna Moj1yJ1s1: HOBOBBEZECHHS B (pOPMax JIMArHOCTUKU U MOJBEICHUS UTOTOB
peaji3aly [POrpaMMbl C Y4ETOM JIHYHOCTHOTO 3aKa3a oOy4alolMXCs W WX POAMTENeH yepes

yuactue B 1poBommbIx ['YAIT onumnuaax.

4.1.5.  AKTyalbHOCTH MOJIYJSl 3aKJIIO4YaeTcs B TOM, YTO Ha COBPEMEHHOM OJTare

pa3sBUTHAA oOIecTBa OHa OTBEYAET 3arpocam JeTed u pOlIHTCHCﬁI (bOpMpreT COIIHAJIBHO
3HAYUMbIC 3HAHWs, YMEHHS W HaABBIKHM OKa3bIBA€T KOMIIJIEKCHOC 06yqalomee, pa3BUBaroIIee,

crnoco6cTBYeT (OPMHUPOBAHHMIO MAaTEMaTH4YE€CKOW TPaAMOTHOCTH JIMYHOCTH,

BO3/ICHCTBUE,

npuo0iiaeT JeTeil K TBOPYECTBY. AKTYaJlbHOCTh MOJYJIs ONPEACIACTCA ONIpPECICICHUEM H

BBIOOPOM ~ OOyuaiommmucs  (emé Ha CTaAWM  IIKOJIBHOrO  OO0y4eHHs) JaJIbHEHUIIETO



npoeccnonaabHOro Pa3BUTHs, 00YUEHHs B OCBOCHHSI KOHKPETHBIX CIEIHAIbHOCTEH.

4.1.6. llenarornueckass  1e1ecooOpa3HOCTE MOy  OOyCIIOB/IEHa — pa3BUTHEM
MaTeMaTHYECKUX CIOCOOHOCTEH 00y4YalolMXCsl uepe3 NpakThuyeckoe mactepcTBo. Llenblid psa
CreLMaJIbHBIX 3a/1aHUH HA PellIeHHe MaTeMaTHUECKUX 3a1a4 CJIy’KaT JIIs IOCTHIKEHHUS ITOTO.

4.1.7. llenb ™moaynss — QopMHUpoBaHME W pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEMH
00yyartoIInXcsl, BbISIBJIEHUE, PA3BUTHE U MOUIEPIKKA TAIAHTIUBBIX 00YYatOIHXCSL.

4.1.8.  3anauu monysist — chOpMUPOBATH MATEMATHYECKH I'PAMOTHYIO JIMYHOCTb.

4.1.9.  OrauuurtelibHble OCOOCHHOCTH MOMAYJS — HAllJIEHHOCTh MpOrpaMMbl Ha

MOCTYIJICHHE Ha MPOrpaMMbl BbICIIEro oOpa3oBanusl, peanuzyemsbie B ['YAIL

Pacnpenesienne Tpy10eMKoCTH MOAY sl 10 pa3aejiaM H BUAAM 3aHATHH

No ™ KosinyectBo yacon dopma
, azBaHue paz/ielia, TeMbl
/i Beero Teopust [IpakTrka alTeCTannm
L Beraucnenus u 6 5 4 —
npeoOpa3zoBaHus
5 3aaun ¢ NpUKIaJAHbIM 6 ) 4 —
COJIepKAHUEM
3. TekcroBble 3a/1a4u 6 2 - oInpoc
Haubonbmee n
4. HaWMEHbILIEe 3HAUYCHHUE 6 2 4 ompoc
(yHKIHA
5. Y paBHEeHHUsI 6 2 4 oInpoc
6. HepaBencrna 6 2 4 oIpoc
7. | dunHaHcoBas MaTeMaTHKa 6 2 4 onpoc
8. 3a/iauu ¢ napameTpom 6 2 4 orpoc
9. Yucia 1 UX CBOMCTBA 6 2 E 0Inpoc
BCEI'O 54 18 36

Pa3aesibl 1 TeMBbI MOyt

Burauciienus u npeodpaszoBanus (6 1)

JleiicTBus ¢ ApoOsiMu U KopHsAMHU. [IpeoOpasoBaHie TPUTOHOMETPHUYECKUX BBIPAKCHHH.
PaGota ¢ norapudmamu. [TokazarenbHble BoipaxkeHHs. POpMyYJibl COKPAIIEHHOTO YMHOXKEHUS.

3a/1a4uu ¢ NPUKJIAIHBIM cojep:xkannem (6 1)

dusznyeckue 3ajaud. JKOHOMMYECKHE 3a]auyd. ['eOMeTphUuecKue 3a1a4yu W3 peajbHOH
JKM3HM. 3a/1a4¥ Ha MPOLEHTHL. 3aauu Ha MPOIOPLIMH.

Texcrosbie 3axaun (6 1)

3ajaum Ha JBIKEHME. 3a1aun Ha paboTy. 3ajauu Ha CMECH U KOHIIEHTpaluu. 3a/a4i Ha
[MPOLEHTHI. 3a/1au1 Ha MPONOPUHOHATILHOE JICJICHHE.

HanboJiblee n HauMeHbuIee 3HaYeHHe GyHKumii (6 1)




MccenenoBanune QyHkumid Ha skctpemMyMbl. HaxoxkieHue HauOOJIBIIMX W HAaUMEHBIIMX
3HayeHui Ha orpeske. [I[pumenenue npousBoaHol. Mecnenosanue rpadukoB yHKIHIA.

Ypasuenust (6 1)

Jluneiinble ypaBHeHus. KBaaparHeie ypaBHeHHs. J[poOHO-pallMOHAIBbHBIE YpPaBHEHHS.
Mppaunonanbuble ypaBHeHHUs. TpuroHomerpuyeckue ypaBHeHus. [lokazaTenbHble YpaBHEHHS.
Jlorapudmuueckne ypaBHeHHi

Hepasencrna (6 1)

Jluneiinple  HepaBeHcTBa.  KBagpatHele — HepaBeHCTBAa.  J[poOHO-paloHalbHbBIE
HEpaBEHCTBA. Hppanmnonanbubie HEPaBEHCTBA. [TokazaTenpHbIC HEPaBEHCTBRA.
Jlorapupmuyeckre HepaBeHCTBA. METO/T HHTEPBAJIOB.

PunancoBast maremaTuka (6 4)

IIpocteie mpoueHTsl. CrnoxkHble npoueHThl. Kpeautsl. Bknaasl. DkoHOMHUYECKHE 3a/1a4H.

3aaaum ¢ napamerpom (6 1)

Jluneiinple ypaBHeHHss ¢ mapameTpoM. KBaapaTHble ypaBHEHHs C I1apaMETPOM.
HepasenctBa ¢ nmapamerpom. CucteMbl ypaBHEHUH ¢ napamerpoMm. McciaenoBanue KoiauuecTna
pELIEHUH.

Yucna n ux coiicrea (6 1)

Jenumocts uucel. ITpocteie u coctaBubie uncina. HOJ[ u HOK. Jlenenue ¢ octaTkoM.

Cuctembl cuncicHus. [Ipu3Haku aeaumMoctd. ApuMeTHUYEeCKHE ONIEPALIMH.

@opMbI ATTECTAIIHH ¥ OLIEHOYHbIE MATEPHAJIBI

[IpoMeskyTouHas arTecTals — 95TO OLEHKAa Ka4yecTBa YCBOEHUS OOY4YarolMMHUCs
yueOHOro Matepuaa rno uroram ydeouoro nepuoza. [Iposoaures B popme ompoca.

B KkauecTBe KpUTEPHEB OLEHKU YypPOBHS C(HOPMHUPOBAHHOCTU (OCBOECHHs) KOMIIETCHIINH
00yualomMMHcs NpuMeHsieTcss 2-0aibHas 1Kana OUEHKH cOPMHPOBAHHOCTH KOMIETEHIIHH!
«3aUTEHO»; «HE 3aUTEHOY.

Kpurepuu onennBanusi ¢choOpMUPOBAHHOCTH KOMIIETEHLMM:

—  00yy4arouuiics TBEpAO YCBOWJI MPOrPaMMHBIA MaTepuall, TpaMOTHO W MO CYIECTBY
W3Jlaraer ero, onupasch Ha 3HaHUs OCHOBHOH JIMTEPATYPHI,

—  He JIONYCKaeT CyIIeCTBEHHbIX HETOYHOCTEH;

—  yBA3bIBAET YCBOCHHBIC 3HAHUS C IPAKTHYECKOH JIEATEILHOCTBIO;

—  apryMEHTHUpYEeT HayuHbIE M0JIOKEHHS,

—  JIeN1aeT BBIBOJBI M 0000IIeHUS;

. BJIAJICCT CUCTEMOM CIriCMaJIN3UPOBAHHBIX TTOHSTUH.



OueHounble MaTepHualibl

Ynpocrture:

( 1 . 1 ] L |atl
Ja+va+1 Ja-va-1) a-1)
Peunts HepaBeHcTBa:

1 3 2
Rt +——. 6)V2-x-3x+6>22.
x+1 x"=-2x+1 1-x

Pewnth ypaBHEHUS:

2) (x=3)V8x+1—Bx+1)=5x-15.6) [x+14/ = 7] = = x.

Pemnth cucremy:

4
x-11y-8
3x—y-16
JIOKa)KHTe TOKIAECTBO:
. . 1
cos’ x +sin® x + 2sin” xcos® x — =—tg’x
cosx

YHIpocTUTE BbIpaXKeHHE:

cos(1,57+ a) +sin(a — ) —ig(a - %)

1g(lL57 —a)
BBIYUCITUTE:

T 37[)
e ol
2 2

cost, sin t, ecnutgt=2,4 (
BbauciauTe:

c0s68° —cos22°
sin68° —sin22°

Haittn oGnacTh onpeaeneHus GyHKUMH:
y=log ., (x+1)x-15)
Pemuth ypaBHeHus:
log 2x+1)=log, ;. . (4x° +4x* +x)
3 -12| =97 -2-3"" - 24
PemuTe HepaBeHCTBO:

log,(18-27)-log,(9-2"") <1
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Pemuth cucteMy ypaBHEHHI:

X227 41627 =2+ x2 20
y=+x-1

Peumnre ypaBHeHHE METO10M 3aMEHBI ITEPEMEHHOM:

x(x+D)(x +2)(x +3) =24

Pemmnre YpPaBHCHHE, 3aMCHHUB €ro YpaBHCHHUEM OT ABYX IEPEMCHHBIX!

(x+3) (x=3) _x*-9
— -6 =5
(x=2)> (x+2)* x*-4

Pemure YpaBHCHHUEC, Pa3JIOKUB Ha MHOXHUTCIIN!

2 -x'-3x+2=0

PemvTh BO3BPATHBLIC YPABHCHUSA!

6x' +5x° —38x* +5x+6=0

MeToan4yeckne MaTepHaIbl MOLYJIs

1. YueOGuuk: «Anrebpa u Havyana ananmuza: ydeObHuk g 10-11  kmaccos
o61ieobpasoBatesbHbIX yupexkaennit/ 1A Anmumos, 10.M.Konsrun, 10.B.Cunopos u ap. — 15
u3a.-M.: [lpocsemenue, 2017 r.

2. Anrebpa u Havana ananusa: y4eb. Jlas 10 kmacca  oGuieoGpasoBaTelbHbIX
yupesxaenuit/C.M. Hukonbsckoro u jap., M., IIpocsemenwue, 2017 r.

3. JIbicenko, @. @. Temaruueckue Tecthl. Matematuka EI'D - 2015. ®@. ®. JIpiceHKo.
Pocros-Ha-Jlony, Jlernon.

4. Tectr s noxrotoBkn k EI'D nox pen. AJl. Cemenosa, W.B. Slmenko. H3x.
«HatmonanpHoe oOpa3oBaHUE».

5. TunoBble »K3aMeHAUMOHHbIE BapuaHThl (Martemaruka MPOIBHHYTBIH ypoBeHb, 30
BapuaHToB) 1moja penakuueit M.B. flmenHko; HalmoHAIbHOE obpaszoBanue, M., 2017 r. — s

ryMaHUTApHOI O Kjacca.

[TepeueHb neYaTHBIX U JIEKTPOHHBIX yIEOHBIX H3IAHHH
1. denepanbHblil KOMIOHEHT rocyaapeTseHHoro CranaapTa CpeiHero (mostHOTO) O61IErO
oGpasoBanus 1Mo MaTemMaTHke. YTBepkaeH nprukasom MunoOpasoBanust Poccuu ot 05.03.2004
Ne 1089.
2. llporpamma 1o anrebpe ¥ HayajlaM MaTEMaTHYECKOro aHajnsa. HI.A.AHMOB,

10.M.Konsirun, F0.B.Cuaopos u ap. M., «IIpocseuenue», 2018 r.
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3. YueOnuk: «Anrebpa u Havana aHanuza: yueOuuk Jquis 10-11  kiaccos
obmeodpazoBarenbHbIX yupexxaeuuit/ [11.A.Amumos, FO.M.Konsrun, FO.B.Cunopos u ap. — 15
u31.-M.: [Ipocseuienue, 2017 r.

4. Anrebpa u  Hauana aHanuza: yueb. Jlng 10 kiacca oO6meoOpa3oBaTelIbHBIX
yupesxaennit/C.M. Hukonbekoro u ap., M., [Ipocsemenwue, 2017 1.

5. Jlbicenko, ®@. ®. Temarnyeckue tecthl. Matemaruka EI'D - 2015. @. @. Jleicenko.
Pocros-na-/lony, Jlernon.

6. Tecter juts mojaroroBku k EI'D nox pea. AJL. Cemenosa, W.B. Smenko. M3
«HaumonanbHoe oOpasoBaHue».

7. TunoBble 5K3aMeHAIMOHHbIE BapHaHThl (MaremaTHka NPOABHHYTHIA ypoBeHb, 30
BapuanToB) noja penakuuei W.B. Slmenko; naimonansHoe oOpazoBanue, M., 2017 r. — mid
r'yMaHHTapHOI O KJjacca.

8. TunoBble HK3amMeHanMOHHBIE BapuaHThl (Marematnka npoduibHBIA ypoBeHb, 36
BapuanToB) noja penakuuen W.B. Slmenko; HammonanpHoe obOpazoBanue, M., 2017 r. — mnus

(])mm(o-MaTemaanecxoro KJ1acca.

Pecypcbl HHPOPMALIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTn « IHTepHET»
1. Caiit ®UITH http://www fipi.ru,

2. OTkpbIThIit OaHK 3a1aHuit http://www.mathege.ru u ap.

Patouast nporpamma moay.as «I"eomerpus»
AHHOTALMS

4.1.10. Monyab «I"eomeTpusi» BXOIUT B 00pa3oBaTeIbHYyIO porpaMmy «Maremarukay.

4.1.11. HanpaBiaeHHOCTb (IpOo(pHIIb) MOYJIsl — ECTECTBEHHOHAYYHAs.

Moay b HanpaBJIeH Ha:

— (opMHpOBaHHUE U Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH 00y YarOINXC;

~  YJIOBJIETBOPEHHE WH/IMBH/IY AJTbHBIX MOTPEOHOCTEN B HHTEJIJICKTYJIbHOM, Pa3BUTHH;

— pa3BUTHE W MOJUIEPXKKY OOYydarolMXcs, MPOsSBUBIIMX HHTEPEC M ONPE/ICICHHBIC
CMOCOOHOCTH K MATEMAaTHYECKOMY TBOPUYECTBY.

4.1.12. YpoBeHb CI0KHOCTH MOy JIsl — 0A30BBEIi.

4.1.13. Hosu3sna MoJ1yJisi: HOBOBBeAEHHUS B (hopMax JIMArHOCTUKU U MOJBEJACHUS UTOrOB
peaM3aliiy MpOrpaMMbl C YUETOM JIMYHOCTHOTO 3aKa3a 0OY4alOUMXCs U MX POAMTENCH 4epes
yuactue B poBoAuMbIX ['YAIT onuMnunanax.

4.1.14. AKTyaJlbHOCTb MOJYJs 3aKJIIO4aeTcs B TOM, YTO Ha COBPEMEHHOM OJTallC

pasBUTHs OOILIECTBA OHA OTBEYaeT 3anpocam JeTedt M pojuTenei: dopMHpyeT COLHUAIBEHO
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3HAYMMBIC 3HAHMs, YMEHHS M HaBbIKM OKa3bIBaET KOMIUIEKCHOE OOyuarollee, pa3BUBAIOILEE,
BO3ACHCTBHE, CHOCOOCTBYEeT (POPMHUPOBAHMIO MAaTEMAaTHYECKOW TIPaMOTHOCTH JIMYHOCTH,
NpHOOIIAET AeTeld K TBOPYECTBY. AKTYaJbHOCTb MOJIYJSl ONPEACIAETCS OINpPENEIICHUEM H
BbIOOpOM  oOyuaromumucs (emé Ha CTaguM  IIKOJBHOrO 00yd4eHHs) JaJbHEHIIEro
npo(heCCUOHAIILHOTO pa3BUTHS, 00yUYEHHUSI U OCBOCHHSI KOHKPETHBIX CIIELHAIBHOCTEN.

4.1.15. llemarormyeckas  1elecOoOOpa3HOCTb  MOJYyJsi  OOyCJIOBJIE€HAa  pa3sBUTHEM
MaTeMaTHUYECKUX CNocOoOHOCTeH 00ydaromuxcsl yepe3 MpakTH4ecKkoe MactepcTBo. Llenbiit psi
CrelHaIbHBIX 3a/JaHUil Ha pellleHne MaTeMaTUUECKUX 3a/1ay CJIy KaT JUIs JIOCTHIKEHHUS 3TOTrO.

4.1.16. llenb wmomyns — (GOpPMHpPOBaAHHWE W pPa3BUTHE TBOPUYECKUX CHOCOOHOCTEN
00yuaroIMXCs, BbISBJICHHE, PA3BUTHE U M0/UIEPKKA TATAHTIMBBIX 00YYarOIKUXCs.

4.1.17. 3anaun mojyJis — chopMUpOBaTHL MATEMATHYECKH IPAMOTHYIO THYHOCTD.

4.1.18. OrinuuTesibHble OCOOEHHOCTH MOJYJIs — HAUEJEHHOCTh MPOrpaMMbl Ha

MOCTYIUIEHHE Ha MTPOrpaMMBbl BbIciIero ooOpazoBanus, peanusyemslie B 'Y AIL

Pacnpeesienie TPy/10eMKOCTH MOYJIs IO Pa3/ie/iaM U BHIAM 3aHATHIA

No KosmuecTtso vacos ®opma

/ Hazpanue paszaena, reMbl

'y Beero Teopus [TpakTuka ArIecTalidK

1. Crepeomerpusi 6 2 -+ Ompoc

5 CrepeomeTpHuecKue 6 5 4 —
3aj1auu

3. IInanumeTpuyeckue 6 ) 4 ompoc
3a/1auu
BCEI'O 18 6 12

Pa3nennbl u Tembl Moay I

Crepeomerpus (6 1)

MHOrorpaHHuKH (IIPU3MbI, MMPaMHUIbL, Hapasienenunesl). Tena Bpamienns (LHIHHIPDI,
KOHYCbI, apbl). B3aumHoe pacrnonoxeHue npsAMBIX U miockocTel. CedeHns MHOrOrpaHHUKOB.
OOBEMBI M TUIOLIA/M TOBEPXHOCTH.

Crepeomerpuueckue 3a1a4n (6 1)

Paccrosiusi B IPOCTpaHCTBE. YTUIbl MEKIy NpPAMBIMH M MjockocTsMu. Ilnomanu
ceuenmii. O6bembl Tell. BzauMHoe pacriosioxkenne uryp.

[laanumerpuveckue 3agaqu (6 1)

TpeyronbHuku. HeTbIpexyroJibHUKH. Opr)KHOCTI/l.I BrivicaHHble ¥ OMUCAaHHBIE (DUIYPBL.

[Tinowa i puryp. Bekropbl Ha J0CKOCTH.
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@opMbI ATTECTAIINN U OLIEHOYHBIE MATEPHAJIbI

[IpomexxyTouHass arrectauusi — 95TO OLEHKAa KayecTBa YCBOEHHS OOy4YarOIIUMHUCH
yueOGHOro Marepuana no uroram yuedbHoro nepuoja. [IpoBoautcs B popme onpoca. B kauectse
KpPUTEPHEB OLEHKH YPOBHS CHOPMHPOBAHHOCTUH (OCBOEHHUS) KOMIIETEHUMH OO0yYaroIUMHCS
npumensieTcs 2-0ajuibHas 1IKaja OUEHKH C(OPMUPOBAHHOCTH KOMIETEHUHUM: «3aYTEHO» «HE
3aureHo». Kputepun oueHrBanus c()OPMHUPOBAHHOCTH KOMITETEHIIMH:

—  oOyyaromuiicst TBEpAO YCBOMJI NPOrPaMMHBIH MaTepuall, FPaMOTHO M IO CYIIECTBY
M3J1araeT ero, ONMUpasich Ha 3HaHUsI OCHOBHOM JIMTEPATYPBI;

—  He JIONYCKAeT CYIIeCTBEHHBIX HETOUHOCTEH;
YBSI3bIBAET YCBOCHHbIEC 3HAHUSI C TPAKTUUYECKOHN JIeSTEIbHOCTBIO;
—  apryMEHTHPYET HayuHble MOJONKEHHUS;

—  JIeJlaeT BBIBOJIbI H 0000IIEHHS;

- BJIAJIECT CUCTEMOM CriCcHHaJIM3HPOBAHHBIX MOHSTHH.

O1ieHOYHbIE MaTepuallibl:

1. B npsmoyrojibHoM TpeyroibHuke ABC £C=90", AB= ‘/E’ AC=3,

clgLA

Haiitu

2. B cocya, umeromeit GopMy NpaBWIBHON MPU3MBI, HAJIWIM BOAY. YPOBEHb BOJIbI
nocturaet 20 cm. Ha kxakoi BbicOTy Oy/J€T HaXOAMTHCS YPOBEHb BOJbI, €CIIH €€ NEePeIuTh B
JIPYroii TaKoii ke cocy/l, Y KOTOPOro CTOPOHA OCHOBaHMUs B 2 pa3a O0Jiblle, 4eM y IEpBOro?

3. B tpeyromsuuke CEH 1C=450, Touka T nexut Ha cropone EC Tak, uro CT=2,
TE=14 u L\ THC=.CEH. Haitnure mnomans tpeyroasuuka HTC.

4. B rtpeyroabunke BOA Ha ctopore AB nexuT Touka K. BK=12, AK=4, L KOB=LOAB,

NG

costABO= 3 . Haitaure nyomass Tpeyrosinka BOK.

5. HaitauTte UIMHY OKpPY)KHOCTM M Iuioliaas kpyra snucanHoro B AABC, eciu oH
kacaetcs BC B Touke P, AB=BC=15, CP=12.

6. Haiigure ruom@aas paBHOOEIPEHHOH TpaleUHMH, OMUCAHHOM OKOJIO OKPYXKHOCTH
paauyca 4, ecii GoKoBasi CTOpoHa Tparielnuy passa 10.

7. B kpyre u3 0JHOM TOUYKH OKPY’KHOCTH IPOBEJICHBI /IBE B3aUMHO NEPIECHANKYISIPHbBIC
x0pJibl. HaiiT 1mioa/as yacTu kpyra, 3aK/II0ueHHOM MeX/Ty HUMH, €CIIU JUIMHBI Xopa 12 1 7.

8. W3 nonnoro maGopa KOCTAIIEK [OMHHO Hayraj BeiOMpaercss ozaHa. Kakosa

BEPOSITHOCTDL TOTO, YTO 3Ta KOCTAUIKA UMECT CyMMY OYKOB, PaBHYIO mecTu?
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9. U3 80 akkymyJIsTOpPOB 3a roj XpaHeHHs 7 BBIXOAAT U3 cTposi. Haynaudy BeiOuparot 5
aKKymyssaTopoB. OrnpesiesuTe BepOsITHOCTb TOTO, YTO CPEAH HUX 3 aKKyMyJIATOpa HCIIPaBHBbI.

10. /Ie mnepdopaTopimibl HaOWIM Ha pa3HBIX MneppokapTaX MO OJUHAKOBOMY
KoMIIIeKTy nepdoxapt. BeposTHOCTE TOTO, UTO TepBas neppoparopiiuia AOMYCTHT OIIUOKY
pasua 0,9, a Bropas-0,8. KakoBa BeposSTHOCTb TOro, 4TO NpPHU IPOBEPKE Hayjauy B3sTas
nepdoxapra okaxercs: omnbouHoit? KakoBa BeposiTHOCTB, YTO 3Ta nepdoxapra HabUTa NepBOM

nepdopaTopuIrIoin?

MeToauuecKne MaTepHaJIbl MOLYJIs

1. VueGuuk: «Anrebpa W Havyana aanumsa: yweOuuk s 10-11  kiaccos
obieobpazosarenbubiX yupexaenuit/ [11.A. Amamos, K0.M.Komnsrun, }0.B.Cunopos u ap. — 15
u3.-M.: TlpocBemenue, 2017 r.

2. Anrebpa u Havana asanusa: yue6. Jlns 10 wiacca oOmeoOpa3oBaTeNbHBIX
yupexaennit/C. M. Hukonbckoro u ap., M., Ilpocsemenne, 2017 .

3. JIbicenko, ®. ®. Temarnueckue tectel. Maremaruka EI'D -2015. @. @. Jlbicenxo.
Pocros-na-Jlony, Jlernon.

4. Tectbl ans moarotoBku k EI'D moa pen. AJL. CemenoBa, WU.B. fmenko. Hsn.
«HauunonansHoe oOpa3oBaHue».

5. TurnoBble JK3aMeHalMOHHbIe BapuaHThl (MartemaTHka TPOJABHHYTHIH ypoBeHb, 30
BapuanToB) noj peaakurein M.B. Slmenko; HaluoHanbHOe 00pa3oBaHwue, M., 2017 r. — mus

'yYMaHHUTApHOI'O Kjlacca.

[TepeyeHb MevaTHbIX M JEKTPOHHBIX Y4EOHBIX H311aHﬁI71

1. desrepanbHblil KOMIIOHEHT rocyaapctBenHoro CtanaapTa cpeiHero (MoJIHoro) oouero
oOpa3oBaHus 10 MaTemaTHke. YTBepkueH npukasom Munobpasosanus Poceun ot 05.03.2004
Ne 1089.

2. Ilporpamma mo anrebpe u HavanaMm MaremartHdeckoro anammsa. LILA.Anumos,
10.M.Kousirun, 10.B.Cunopos u jp. M., «IIpocseiienne», 2018 r.

3. VwueOGuuk: «Anrebpa u Havana adanusa: ydeOumk quis 10-11  kmaccos
obueoGpasosarenbubx yupeskaennit/ LA Anumos, 10.M.Konsrun, 10.B.Cunopos u ap. — 15
u3a.-M.: [lpocsemtenne, 2017 1.

4. Anrebpa u wHauana ananuza: ydeb. Jlaa 10 kiacca  06mieoOpasoBaTesbHbIX
yupesxnennit/C.M. Hukonbekoro u ap., M., Ilpocsewenne, 2017 r.

5. JIbicenko, ®. ®. Temarnueckue tecthl. Matemaruka EI'D - 2015. ®. @. JlpiceHko.

Pocros-ta-Jlony, Jlernox.
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6. Tecter must moaroroBku k EI'D mox pen. AJl. Cemenosa, WU.B. fAmenxo. Hsn.
«HanmonansHoe oOpasoBaHuey.

7. Tunosble 5K3aMeHallMOHHBbIe BapHaHTbl (MaremaTHka TpPOJBHUHYTHIH ypoBeHb, 30
BapuaHToB) noja penakuueit WM.B. Slenko; HaumonanbHoe oOpazoBanue, M., 2017 r. — nmns
r'yMaHMTapHOIo Kjacca.

8. TumoBble 5K3aMeHAIlMOHHbIe BapuaHThl (Maremaruka NpoUIbHBIA ypOBeHb, 36
BapuanToB) 1o penakunei W.B. Sluienko; HammonamsHoe obpazoBanue, M., 2017 r. — s

(I)H3I/IKO-MaTCMaTH“lCCKOFO KJiacca.

Pecypcel HHPOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu «HTepHeT»
1. Caiit ®UITH http://www fipi.ru,

2. OrkpeiThiit OaHk 3ananuit http://www.mathege.ru u ap.

5. ®OPMbI ATTECTALIMX U OIEHOYHBIE MATEPUAJIBI

5.1. BxoaHoii KoHTpoJib (Ipe/BapuTeibHas aTTeCTalus) — 3TO OLCHKA HCXOJHOIOo
YpOBHsSI 3HAaHMH nepel Havaiom obOpaszoBarenpHOro mnpouecca. Ilposoautes ¢ 1enbO
onpeJiesieHusl YPOBHsI pa3BUTHs 00ydaromuxcs B (GOpMe yCTHOrO Ompoca ¢ HCIOJIb30BaHHEM
OLIEHOYHBIX MaTEPHUAJIOB.

5.2. Tekyunii  KOHTPOJb  yCNEBAEMOCTH — OTO OLEHKAa KayecTBa  YyCBOCHMS
0GyualomumMucs yueGHOro MaTepuaa; OTClIeKHBaHHe aKTUBHOCTH oOyqatoumxest. [TpoBoanTes
B (opMe YCTHOrO OMpoca B COOTBETCTBHH C TMYHKTOM 2 HACTOSIUEH TNpOrpaMmel C
MCIT0JIb30BAaHMEM OLIEHOYHBIX MAaTEPUalIOB.

5.3. TIpoMeskyTouHasi artecTalldsi — dTO OLEHKAa KauyecTBa YCBOCHHMs OOY4arOLIMMHCS
yuyeOHOro Mmarepuaia 1o uroram yueOHoro mnepuosga. @PopMbl M TMOPANOK TPOBEACHHS
[POMEIKYTOUHOI aTTecTalnn 00yHaIOIIMXCs OMpeieieHbl B MyHKTe 4 HACTOSAIIEH MPOrpaMMbl B
paboumX NporpamMmax MpeaMeToB, KypCcoB, JUCLMILIAH (MO Iei).

5.4. Utorosas aTTecTalMsi — 5TO OIIEHKA YPOBHS JIOCTHXKEHHH OOydYaroumxcs o
sagepuienun  ocsoenus JIOIT ¢ nenpio  onpejesieHHss M3MEHEHHMS  yPOBHS — pa3sBUTHA
0BYUAIONIMXCS. X TBOPUYECKMX CMOCOOHOCTEH; 3aKNMIOYMTENbHAS MPOBEPKA 3HAHMH, YMEHUH,
HaBbIKOB. IlpoBoauTcss B (opMe MOJABEACHUS pE3yIbTAaTOB Y4aCTHs B TECTUPOBAHMAX U
onuMnnazax, npopomumbix ['VAIL  pe3yibTaTtoB NPOMEXKYTOYHOH aTTECTALMH. Hrorosas
OlIEHKa JIOCTHIKEHHIT He OIIeHUBaeTCs OaJlIaMH.

5.5. OueHovHbIE MAaTEPHAIIBL:

B KkauecTBe KPUTEPHEB OLEHKM YPOBHs CHOPMHPOBAHHOCTH (OCBOCHHS) KOMIETEHIUI

00y uaIONMMHUCS TIPUMEHsieTes 2-0ailyibHasi IKajia OUEHKH C(hOPMHUPOBAHHOCTH KOMIIETEH U H:
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«3a4TeHO» «He 3a4TeHo». Kpurepun oueHuBanus copMUpPOBAHHOCTH KOMIIETEHIUH

—  oD0yyaroluiics TBEpA0 YCBOWJI NPOrPaMMHBIH MaTepual, rpaMOTHO M IO CYIIECTBY
M3JIaraeT ero, ONUpasiCh Ha 3HaHUsI OCHOBHOM JINTEPATY PbI;

—  HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

—  YBSI3bIBAET YCBOEHHBIE 3HAHHS C MIPAKTHYECKON IeSATETBHOCTBIO;

—  apryMeHTHPYET HayuHbIe TOJOKEHHUS;

—  JIeJIaeT BbIBOJIbI U 0000IIEHHUS;

—  BJIQJIEET CUCTEMOH CNICHHATTU3UPOBAHHBIX TTOHSITHH.

Ynpocrure:

{4 a+l1

1 1
+ : —
Ja+va+1l Ja-+a-1 a1

Pemmro HEpaBCHCTBA:

2
a) ! S 3 + = 6)‘\/2—x—3x+6‘22.
x+1 x=-2x+1 1—-x

Pemmrb YpaBHCHUA!

a) (x—3)(V8x+1-3x+1)=5x-15.6) |x+14| - 7| - 3| = x.

PemuTh cucremy:

HOKa)KHTe TOXIACCTBO:

= —tgzx

4 . 4 ) 2
cOs x+sin” x+2sin” xcos” x —
cosXx

VIpoCTUTE BbIpaXKEHHUE:

cos(1,57 + &) +sin(a — 1) — tg(a — %)

tg(l57—-a)
[72' 377)
— < <—
Bbruncinuts cost, sint, ecau tgt=2.4 2 2

BbIYUCIIUTE:

c0s68" —cos22°

sin68° —sin22°
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Haiitn obnacTb onpesenenus QyHKIUH:

y= log(xz_“m((x + 1)(x -1 5))
Pemnth ypaBHEHHUSI:

log,(2x+1)=log, ;. (4x° +4x% +x)
3 -12|=97-2-3"" - 24

Pelinte HEpaBeHCTBO:

log,(18-27) log,(9-2"")<1

PemnTe cuctemMy ypaBHEHMIA:

X227 416-20 =27 4 X727
y=+x-1

Pemmure YpaBHEHHUE METO/I0OM 3aMCHBbI nepemeHHoﬁ:

x(x+D(x +2)(x +3) =24

Peuire ypaBHeHHE, 3aMEHUB €0 yPaBHEHHEM OT JIBYX IM€PEMEHHBIX:

(x+3)° (=3 _x-9
(x-2)°  (x+2) x* -4

Pemure YPpaBHCHHE, pa3JIO’KUB Ha MHOXUTCIIH:

¥ -x?=3x+2=0

PernTh BO3BpaTHbIC YPAaBHEHHS:

6x' +5x° —38x2+5x+6=0
[TpsamoyroJibHbIH  napajule/ICuIe/l OMUCaH OKOJIO UWIMHIpA, paanyc OCHOBaHHA

KOTOpOro paseH 5. BoicoTa 1uinnpa paBHa 7. Halitu o0beM napasienenunena.
[IpAMOYroJIBbHBIH MapaUie/ieNune] OMMCaH OKOJIO c(epbl pajinycoM 2,5. Haiitu ero
o0beMm.
B 0Kpy»KHOCTH OCHOBAaHMS LMJIMH/pPA BIIMCAH MPaBUIbHBIH TpeyronbHuk. Haiitu o0bem

IupaMu/ibl TOU K€ BBICOTBI, YTO U UWJIMHP, B OCHOBAHUHU KOTOPOTO JIEXKUT 3TOT TPEYTrOJIbHHUK,

eclin 00beM LHIIMHAPA PaBEH ”\/5.

—00° = —
B npsmoyroisHom Tpeyroibiuke ABC £C=90", AB_‘/B’ AC=3,  Hajrmu

cltg LA

B cocya wnmeiomeit (opMy NpaBUIBHOW INPU3MBI, HAIMIM BOAY. YPOBEHb BOJBI
nocrturaet 20 cM. Ha xakoi BpicOTy OyIeT HaXOAUTBCsS YPOBEHb BOIbBI, €CIH €€ NEPEJIUTH B
JIPYTOii TAKO# 7K€ COCY/I, Y KOTOPOTO CTOPOHA OCHOBAHHMA B 2 pasa 0oJIblile, YeM Y 1epBoro?

B tpeyromnbuuke CEH 1C=450, Touka T nexut na cropore EC Tax, uto CT=2, TE=14 n
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LTHC=LCEH. Haiiaure miomanas tpeyroasauka HTC.
B tpeyronbuuke BOA nHa ctopone AB nexut touka K. BK=12, AK=4, LKOB=1LOAB,

J6

costABO= 3 . Haitanre miomans Tpeyronbhuka BOK.

HaiiauTe JiMHy OKpY»KHOCTH W I1J101L1&/1b Kpyra, BnucanHoro B AABC, eciin oH kacaeTcs
BC B Touke P, AB=BC=15, CP=12.

Haiinure nomans paBHoOEIpeHHOM Tpanenuu, OIMMCAaHHON OKOJIO OKPYXKHOCTH pajuyca
4., ecnu 6GokoBasi cTopoHa Tpaneuuu pasHa 10.

B kpyre u3 OJIHOH TOYKH OKPYXXHOCTH IPOBEACHbI JBE B3aUMHO IE€PIEHIMKYJISIPHBIC
Xopabl. HaiTu niomas 4acTi Kpyra, 3aKJIF0YEHHON MEK/Ty HUMH, €CJIH JJIMHbI Xopa 12 n 7.

M3 nonxoro Habopa KOCTSAIIEK JJOMHHO Hayraj BelOMpaercsi oAHa. KakoBa BEpOATHOCTh
TOrO, YTO HTA KOCTSIIKA HMEET CYMMY OYKOB, PaBHYIO LIECTH?

M3 80 akkymyasaTopoB 3a roJ XpaHeHust 7 BBIXOJAT U3 cTpos. Haynady BeiOuparoT 5
aKKYMYJSTOpoB. Onpe/ieiuTe BEpOsSTHOCTh TOT0, YTO CPEJIM HUX 3 aKKYMYJIATOpA HCITPABHBI.

JIge niepdoparopiniibl HAOWIM HA Pa3HBIX NepokapTax Mo OJAWHAKOBOMY KOMIUICKTY
nepoxapr. BepostHocTh TOro, uTo nepsas nepgoparopiupina 10nycTuT omubky pasna 0,9, a
sropas-0,8. KakoBa BepoATHOCTH TOro, 4YTO NpH MNPOBEpKe Haymady B3sATas Inepdokapra
okakercst ommbounoit? Kakosa BeposATHOCTH, 4YTO dTa mnepdokapra HaOWTa TEPBOH

neppopaTopiioi?

6. METOJIMYECKHME MATEPHAJIbI
JIOTTOJIHUTEJIbBHOU OBPA3OBATEJIBHOU ITPOI'PAMMBI

1. Vuebuux: «Anrebpa u Havana asamu3a: yueOHumk g 10-11  kimaccos
ob1eoGpazoparenbHbX yupexkaennit/ LA . Annmos, F0.M.Konsrusn, 10.B.Cunopos u ap. — 15
u3a.-M.: Ilpocseuenue, 2017 r.

2. Anrebpa u wHauana asaumza: yued. Jlng 10 xmacca 00umeoOpasoBaTeIbHbBIX
yupexaenuit/C.M. Hukomnsckoro u ap., M., Ilpocsemenue, 2017 r.

3. Jlsicenko, ®. ®. Tematnueckue Tectsl. Matemaruka EI'D - 2015. @. @. JIpiceHKoO.
Pocros-na-Jlony, Jlernon.

4. Tectwl s noarotoskd K EI'D nox pen. AJL Cemenosa, M.B. fmenxo. M3n
«HanmonaiibHoe 00pa3oBaHHUEY.

5. TunoBble JK3aMeHAlMOHHbIC BapuaHThl (MaTemaTHka MPOJBHUHYTHIH ypoBeHb, 30
papuanToB) noj peaakuuein M.B. Sluienko; HaumoHanbHOE obpaszosanue, M., 2017 r. — s

rYMaHHUTaApHOIoO Kjacca.
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7. CITMCOK UCTIOJIb30BAHHOM JIMTEPATYPhI

1. ®esiepanbHbli KOMIOHEHT rocyapeTBeHHOro Cranaapra cpeiHero (IoJIHOTro) 00ILero
oOpa3oBaHMsl 110 MaTtemMaTuke. YTBepx/IeH npukazom MunoOpasosanus Poccun ot 05.03.2004
Ne 1089.

2. llporpamma mno anrebpe u Hadaiam Marematuuyeckoro anamuza. I[II.A.Amumos,
[0.M.Konsirun, 10.B.Cunopos u 1p. M., «IIpocsemenne», 2018 r.

3. VYwueOuuk: «Anrebpa u Havana asanuza: yveOuuk aunsa  10-11  kmaccos
obiieoOpaszoBaresbhbiX yupexaenuit/ . A.Anumos, FO.M.Konsrun, 10.B.Cunopos u ap. — 15
u3i.-M.: [Ipocseuenue, 2017 r.

4, Anrebpa u wHavana ananmmza: yde0. Jlns 10 wiacca oO6meoOpa3oBaTelbHLIX
yupexaenunit/C.M. Hukonsckoro u ap., M., IIpocsemenue, 2017 r.

5. JIbicenko, ®. ®. Temarnyeckue TecThl. Matemaruka EI'D - 2015. @. ®. JlbiceHko.
Pocros-na-Jlony, Jlernon.

6. Tectsr ana noarotoBkn kK EI'D mox pen. AJL. Cemenosa, M.B. fmenko. M3
«HaumonanbHoe oOpa3oBaHue».

7. Tunosble dK3aMeHAUMOHHbIe BapuaHThl (MaremaTHKa NPOJBHHYTHIH ypoBeHb, 30
BapuanToB) noxa penakuueit M.B. Senko; HaumonanbHoe obpaszopanue, M., 2017 r. — s
ryMaHUTApHOI O Kjacca.

8. Tunosble dKk3amenanuonuele Bapuanthl (Martemartnka NpoQUILHBIA ypoBeHb, 36
BapMaHTOB) 1oj penakuuein M.B. Slmenko; naumonanbHoe obpaszosanme, M., 2017 r. — st

(l) HU3HUKO-MAaTCMAaTHYCCKOI'O KJjlacca.

Pecypchl MHPOPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTn «HTepHeT»
1. Caiit ®UIIH http://www fipi.ru,

2. OrkpbIThIi Oank 3a1annit http://www.mathege.ru u ap.



