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1 HOACHUTEJIBHASA 3AIINCKA

JlononHuTenbHas obmieo0pa3zoBaTeabHasl IporpaMma eCTeCTBEHHOHAYYHOMN
HarpaBjeHHOCTH «MaTeMaTuka Jijisi IpOrpaMMHUCTOBY (fjajiee — MporpaMma) UMeeT
0a30BbIM YpPOBEHDb U MpeIHA3HAUCHA I 00Y4arOIINXCsl/BOCIUTAaHHUKOB 7-11 Kiac-
coB oOpazoBareibHbIX 1eHTpoB Donga Auapes MenbHuuenko (manee — OLID),
oOy4aronuxcs 1o Hanpasienuto «MHpopMaTuka 1 MpOrpaMMUPOBAHUEY.

AKTYaJBLHOCTB IPOTpaMMbl 00YCIOBIIEHA TOTPEOHOCTHIO COBPEMEHHOTO 00-
mecTBa B hopmupoBannu 3H(HEKTUBHON CHUCTEMBI padOTHI C OJIAPEHHBIMH yUalllH-
MUCS B YCJIOBHSIX JOTIOJHUTEIBHOTO O0Opa30BaHUS.

[Iporpamma pa3zpaboTaHa Ha OCHOBE CIEAYIOIIHUX JOKYMEHTOB:

— 3akoH Poccuiickoii ®enepanuu «O0 odbpazoBanum» (PeaepanbHblil 3aKOH OT
29 nexabps 2012 r. Ne 273-D3);

— npuka3 Munuctepctsa npocsetienust PO ot 9 HostOpst 2018 1. Ne 196 «O0 yTBep-
KICHUU MOPSIKa OpTaHU3aIMHU U OCYIIECTBICHUS 00pa30BaTEIbHON AESTEIHLHOCTU
MO JIOMOJIHUTEIBHBIM 00111e00pa30BaTeIbHBIM MPOTPAMMaAM);

— KOHIUEIMIUS Pa3BUTHs JOMOJHUTENHLHOTO oOpa3zoBanus nered (Pacmopsikxenue
[TpaButensctBa PD 0T 4 centsaops 2014 r. Nel1726-p);

— pacnopsixenue [IpaBurensctBa PO ot 24 nexabpst 2013 1. Ne 2506-p «Konnen-
IS pa3BUTHSI MaTEMaTHUECKOTO 00pa3oBanus B Poccuiickoit deaeparumy;

— TIOCTaHOBJICHHE [J1aBHOTO TroOCYJapCTBEHHOTO CAHUTApHOrO Bpaya OT
28.09.2020r. Ne 28 «O06 yrBepknenuu canutapubix npasui CII 2.4.3648-20 «Ca-
HUTAPHO-3MUAEMHUOJIOTMYECKIE TPEOOBAHUS K OpPraHU3alisIM BOCIUTAHUS U 00y4e-
HUS, OTZIbIXA U O3[JOPOBJICHUS AETEN U MOJIOJIEKNY;

— TIOCTaHOBJICHHE [J1aBHOTO TroOCyJapCTBEHHOTO CAHUTApHOrO Bpadya OT
28.01.2021r. Ne 2 «O6 ytBepknenuu canutapubix npasun CanlluH 1.2.3685-21
«'urneHnvecKkue HOpMaTUBLI U TPeOOBaHUS K 00eCIIeueHN 0 O€30NaCHOCTH U (UJITH)
0e3BpeHOCTH IS YeToBeKa (PAKTOPOB Cpe/ibl OOUTAHUSD.

Ilenarornveckasi 1eieco000pa3HOCTb IPOrPAMMBI OINpPEIETSAETCS pPa3BH-
THEM HHTEpeca y4YallluXcsli K €CTECTBEHHOHAYYHBIM M HH)KCHEPHO-TEXHHUYECKUM
mucruiinHaMm. [Iporpamma Harenena Ha oOecriedeHHE YCIOBUW ISl pa3BUTHUS
HABBIKOB, YMEHUH, KOMIIETEHIINN MTpeAMETHOM obnactu «Marematrkay y o0ydaro-
muxcst OL[®, nMerommx BBICOKYIO MOTHBAIIMIO M MPOSIBIISIFOIIUX CIIOCOOHOCTH B
MpOrpaMMHUPOBAaHUN W WH(OpPMATHKE, YCIOBUH ISl Pa3BUTHS MaTEMAaTHYECKUX
HaBBIKOB U YMEHUM, MPUMEHEHUS UX B IPOTPAaMMUPOBAHUU U UH(POPMATHUKE.

[Tporpamma mMokeT ObITh peagr30BaHa C MOMOIIbIO TUCTAHIMOHHBIX TEXHOJO-
Ui, TEXHOJOTUI CMEIIaHHOTO ¥ MOJIYJIbHOTO 00yUYeHHS.

HoBu3Ha nporpamMmbl 3aKII0YAETCS B UCTIOJIb30BAHUN PEUTUHIOBOM OLIEHKH
JOCTHXKEHUM ydaluxcs o0pa3oBaTesbHbIX 1IeHTpoB Donga AHapes MenbHHUUEHKO
B 7-11 xnaccax (ganee — yyaniuecs) 10 MaT€MaTHKE.

esab mporpaMMsbl — OJArOTOBKA K YCIEIIHOMY YCBOCHHUIO TPOTrPaMM IO UH-
dbopMaTuke 1 MporpaMMUpOBaHuio. JlocTHKEHHE 1€ OCYILIECTBIISIETCS 3a CUET pe-
HIEHUS CJICIYIONINX 3aa4:


https://docs.cntd.ru/document/566085656#6580IP

— Ppa3BUTh MAaTEMaTHUYECKOE MBIIIJIEHUE, MATEMATUYECKOE TBOPUECTBO, CIIOCO0-
HOCTH K MOJIETTUPOBAHUIO HAYYHOT'O SKCIIEPUMEHTA;

— cdopMupoBaTh O0IIME CITOCOOBI MHTEIUICKTYaIbHON NESITeIbHOCTH, Xapak-
TEpHBIE JUIsI MATEMATHKH U ABJISIIOLIMECS OCHOBOM MO3HABAaTEIbHOU KYJIbTYpPHI, 3HA-
YUMOU JJI Pa3IMYHBIX cep YEIOBEUECKON AeSITeIbHOCTH;

— o0ecrneyuTh yCIenrHoe NpoJoJKeHue 00pa3oBaHus B 00J1aCTU MaTEMaTUKU U
POrpaMMUPOBAHUS U UHPOPMATUKHU, U OCYIIECTBICHUE HAyYHOW W HUCCIEIOBaA-
TEJIbCKOM JESTEIBHOCTU B 3TUX 00JIACTSIX.

IIpu onpenenennu 00beMa, coiepPKaHUA U IUVIAHUPYEMbIX Pe3yJbTATOB
POrpamMMBbl OCYIIECTBIISIIOCh YCTAHOBIIEHUE COOTBETCTBUS C COJIEPKAaHUEM IPO-
rpaMM o0yueHus 1o Hanpasienuo «MHbopmaTrka U NporpaMMHUpPOBAHUE.

OTaM4uTeIbHON 0CO0EHHOCTBIO TIPOIPAMMBI SIBIISIETCS KOHUEHTPUUYECKUIN
MOJIXOJ MIOCTPOCHHUS Kypca U MEKIUCIUIUIMHAPHBIE CBSA3M MaTeMaTUKU U APYTHX
npeameToB. [Iporpamma obecrieunBaeT rOTOBHOCTh K IPUMEHEHUIO MAaTEMATUKU B
uH(pOpMATHKE U MPOrPaMMHUPOBAHUU U SIBISETCA OCHOBOM JJIsl YCIIEIIHOTO YCBOE-
HUS TEXHUYECKHUX JHUCLMIUIMH U KypcoB. B mpezaenax TeMbl BO3MOKHO U3MEHEHUE
KOJIMYECTBA YACOB I10 0JIOKaM B 3aBUCHUMOCTH OT YCJIOBUH peanu3aly MporpaMMsl.

Cpoxk peajm3anum NporpaMmbl — 5 JIeT.

OO6muit 00pem nmporpammsl — 320 9acoB.

[IpoomKkuTeNnbHOCTh YyueOHOTO roaa — 32 HeJe .

DopMBbI M PEKUM 3AHATUI

3ansaTus npoBoAsTcs 1 pa3 B HeAenlo 1Mo 2 yaca B MOCTOSHHBIX TpyMmax,
c(hOpPMHUPOBAHHBIX MO BO3PACTHOMY MPHUHIIMIY W3 YYAIIUXCS, MPOILIEIINX KOH-
KypCHBII OTOOp (0COOBIE MaTeMaTHYECKUE 3aCIyrd WM JABYXCTYNEHYAThIA KOH-
KYpPCHBII 0TOOp, COCTOSIIMK M3 MMCbMEHHOI'O 3K3aMeHa M YCTHOTO cobecenoBa-
HUSA).

OcHoBHas (popma pabOThl — TEOPETUUECKOE 3AHITHE, MPAKTUKYM IO perie-
HUIO 33/1a4, MAaTEMAaTUYECKHUE UTPbl U COPEBHOBAHMSI.

O:xuaembie pe3yJibTaThl 0CBOEHUS IPOTPAMMBI:

¢ chOPMUPOBAHHOCTH MATEMATUYECKOTO alllapara yJaruxcs;

® [IOATOTOBJICHHOCTh K MHAMBUAYAJIbHON W HAYYHO-UCCIIEI0BATEIBCKON
JesATEeIbHOCTH; OCOOBIN YPOBEHb OTHOIIEHUSI K MaTEMAaTUKE Kak K PyH-
JTAMEHTAJIbHOM OCHOBE €CTECTBO3HAHHUS M JJIEMEHTY OOIleuenoBeye-
CKOU KYJIBTYpBI;

e BbIOOp ydauMucs HHPOPMATUKU U TPOTPAMMUPOBAHUS KAK BO3MOXK-
HOU o0nacTtu Oyayrei npodeccuoHaIbLHON NeITeTbHOCTH.

Pe3yabTaThl 0CBOEHUSI IPOTPAMMBI OMPEACIISIOTCS C UCIIOIb30BAHUEM pei-
TUHTOBOM OLIEHKH JTOCTHKEHUH ydauuxcs o yueOnomy npenmery. Ha ocHoBanuu
ko3 dunreHToB ciaoxHoctH (nanee — Kei.) u 3Haunmoctu (nanee — K3H.) paccuu-
teiBaeTcs peitunr (IIpuaoxenue A).



KonTpoab ocBOeHHMsI nporpaMMbl — TEKYLIUMHA, TPOMEKYTOYHBIA U UTOIO-
BBIM.

Texymuii KOHTPOJIb OCYIIECTBIIETCS B (OpME OTBETOB y JIOCKU, MTUCHMEH-
HBIX CAMOCTOSITEIBHBIX PAa00T, MPAKTUUECKUX padOT U YCTHBIX OTBETOB, IPOBEPKHU
JIOMAIIHETO 3aJaHuUs.

[IpomexxyTOUHBIN KOHTPOJIb OCYIECTBIsIETCA B (hOpME KOHTPOJIBHBIX padOT
M0 TeMaM HJIM OJIOKaM.

HToroBBIii KOHTPOJIb MMPOBOIUTCS MOCTE KAXKIOTO Tofa oOydeHus B popme
HK3aMEHA, BKJIIOYAIONIET0 TEOPETUUYECKYIO U MPAKTUYECKYI0 YacTU. DK3aMEH CO-
CTOUT U3 YCTHOW M MUCbMEHHOW YacTeW. Y CTHAsA YaCTh — OTBETHI HA BOIPOCHI, ITACh-
MEHHasi 4aCTh — UTOTOBasi KOHTPOJIbHAs paboTa.

[TIporpamMmmoii He IPEYCMOTPEHO UCTIOJIB30BAHME TECTOB JJII UTOTOBOTO KOH-
TPOJIS.



7 kaacc [64 yaca, 2 yaca B HeeJI0]

2 VYYEBHO-TEMATHYECKHWH ILJIAH 7 KJIACCA

Ne HaumenoBanue Tem u 6J10KOB Obmee ko- | Btu. | B K.P. Keun. K3H.
JUYECTBO | Teop. | T.4.
y4eOHBIX mp.
9acoB
Tema 1 | MaTemaTnueckuii si3pIk. MaTemMaTuueckasi Mojejib 9 4 4 1 3 5
brok 1 | YucnoBblie 1 OYKBEHHBIE BBIPAKCHHUSI 2 1 1 3 5
briok 2 | Maremarnueckuii si3pIK 2 1 1 3 5
brok 3 | JIunelinple ypaBHEHUS C OJJHON MEPEMEHHOM U YpaBHEHHUS, CBOJIAILIUECS K HUM 4 2 2 3 5
KonTpoJsbHasi pabora no teme 1 «J/InHeiiHble ypaBHEeHHD) 1 1
Tema 2 | OgHouws1eHBl. MHOTOYJIEHBI 14 4 9 1 4 5
biok 1 | OgHOUYNEHEI 2 1 1 3 4
brok 2 | MHOTOWIEHBI 4 1 3 3 3
biiok 3 | Pa3znokeHre MHOTOUJIEHOB HA MHOKUTEIN 7 2 5 4 5
KontpoabHasi padora nmo teme 2 «Pa3jiokeHue MHOTO4JI€HOB HA MHOKHUTEJIN 1 1
Tema 3 | DiieMeHTBI JJMHEHHOH aJaredpol 8 3 4 1 4 5
bnok 1 | Marpunsrl 3 1 2 3 5
bnok 2 | Onpenenurtenu. CucreMbl JUHEHHBIX YpaBHEHUN 4 2 2 4 B
KonTpoJibHasi paGoTa 1o teme 3 «JJ1eMeHTbI JIHHEIHOH aaredpb» 1 1
Tema 4 | ®yHKIMH 10 3 6 1 4 5
bnok 1 | Jluneitnas ¢pyHkuus 3 1 2 3 5
brok 2 | O6patHast pyHKIHS 3 1 2 4 B
bnok 3 | CrenenHas QyHKIIUS C HATYpaJIbHbBIM ITOKa3aTeleM 3 1 2 4 5
KoutpoJsbHas padora no reme 4 « DyHKIHN» 1 1
Tema 5 | Cucrembl ypaBHeHHI U pellieHHe TEKCTOBBIX 32124 9 2 6 1 4 B
bnox 1 | Cuctemsl TMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU 4 1 3 3 5
briok 2 | Penienne TeKCTOBBIX 3a/1a4 4 3 4 B
KontpoJibHas padora no teme 5 «CucremMbl JHHEHHBIX YPABHEHH D 1 1
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Tema 6 | OCHOBBI INIAHUMETPHUH 12 3 8 1 4 5
bnok 1 | TpeyroiapHHK 6 2 4 3 5
brok 2 | 'eomeTprueckue mocTpoeHUs 5 1 4 4 5
KonTposabHasi padora no teme 6 «TpeyrojibHUK» 1 1
HTorosasi KOHTpoJIbHasI padoTa 2 2
64 19 37 8




COJEPXAHUE ITPOI'PAMMDBI 7 kiaace

TEMA 1. MatemaTn4eckuii si3pIk. MaTemaTudeckasi MoaeJib (9 yacoB)
bnox 1. YncnoBble u OyKBeHHbIEe BbhIpaxkeHus (2 yaca).
BrimonaeHune npocteimmx mpeodpa3oBaHU.
brok 2. MaTtemaTH4ecKHii A3bIK (2 yaca).
OcHOBBI TeOpUH MHOKECTB. UncoBbIE MPpOMEKYTKH. J{narpammsl Ditniepa. @opmMyria BKITIO-
YEHUS-UCKITIOUCHUS.
bnok 3. JIuneiinble ypaBHEeHHUS € OJHOM NepPeMEHHOI U YPaBHEHMSI, CBOASIINECH K HUM
(4 gaca).
YpaBHeHus BUIA ax=b pu pa3IUYHBIX 3HAYCHUAX KOIPPHUIIMEHTOB. Y paBHEHHUSI, COIEpIKa-
IMe MoJyJib. Pelienre TeKCTOBBIX 3a1a4 alreOpandeckuM CrocoOoM.
Konrpoabnasi pa6ora no teme 1 «/Iuneiinbie ypaBaenus» (1 yac).

TEMA 2. Onnousnenbl. MHorowieHbl (14 yacoB)
bnok 1. OqgHouensl (2 yaca).
Crenenp ¢ HaTypalbHBIM NOKa3aTeneM. JIeHCTBUS ¢ OTHOYIEHAMH.
bnok 2. Muorouwiensl (4 yaca).
JlelicTBus ¢ MHOTOUYJIEHaMU. JlenieHrs MHOTO4YJIEHA Ha OAHOWIEH ¢ ocTaTkoM. Teopema besy.
bnok 3. Pa3io:keHne MHOTOYJI€HOB HA MHOKHTEJIH (/ 4acoB).
@opmysbl COKpaI€HHOTo yMHOXkeHus. buaom Herorona. Tpeyronpnuk [lackans. Beinene-
HUE TIOJIHOTO KBajpara. Pa3noxeHnne MHOTOWIEHa HA MHOKUTEH PA3IMYHBIMH CIIOCOOaMU.
Pemenne ypaBHeHUI BBICIIMX CTEIICHEN ITyTEM PA3JI0KEHUSI HA MHOKUTEIU.
Konrpoabnasi padora no teme 2 «Pa3jioxxeHne MHOTo4/J1eHOB HA MHOuUTean» (1 yac).

TEMA 3. DsiieMeHTBI JIUHEITHOI ajaredopsl (8 yacos)
bnoxk 1. Matpuusl (3 yaca).
Buael matpun. JInHeliHble onepanuy HaJ MaTPULIAMH.
bnox?2. Onpenenurenn. CUCTeMbI JINHEHHBIX YpaBHeHUi. (4 yaca).
OnpenenuTeny BTOPOro U TPETHETO NOpsiiKa. MeToa TpeyroJpHUKaA BEIYUCIEHUS ONPEIEIIN-
TEeJs TPEThEro nopsiaka. MUHOPHI U anreOpandeckue IonojHeHus. Paznoxkenue onpenenu-
TeJI MO JIEMEHTaM psija. Pemenue cucreM JIMHEWHBIX ypaBHEHUM meToaoM Kpamepa.
KontpoabHasi padota no teme 3. «JieMeHTHI JUHeHOH anaredpbi» (1 yac).

TEMA 4. ®ynknuu (10 yacos)
bnox 1. JIuneiinast pynkuus (3 yaca).
Jluneitnas pyukmms, ee rpaguk u cBorcTa. [Ipsmas mpomnopImoHaTbHOCTb.
brok 2. OopatHast pynkuus (3 yaca).
OOpatHas QyHKIUS, €€ CBOMCTBA U TpaduK.

bnok 3. Ctenennasi GyHKIHs ¢ HATYPaJbHBIM NMoKa3aTeseM (3 yaca).
— 2 4 — 43
['paduku byHKIHI Y =XV = X" I'papuueckoe pelieHue yYpaBHEHUI

x%2=Ikx+b,x®=kx+b.
KonrpoabHast padora no teme 4 «®@ynkuumw» (1 gac).
8



TEMA 5. CucreMbl ypaBHeHHI U pellleHHe TEKCTOBBIX 3a1a4 (9 yacoB)
bnok 1. Cucrembl IMHEHHBIX YPABHEHHUI ¢ IBYMsI lepeMeHHbIMU (4 yaca).
Pasznuunble ciocoObl peleHusi CUCTEM ypaBHEHUI. Perienre cucteM ypaBHEHH ¢ TapaMeT-
pom.
bnok 2. Pemienne TeKCTOBBIX 3a71a4 (4 yaca).
3amaun Ha MPOIIEHTHI, YaCTH, IBI)KEHUE, JBM)KEHHE TI0 BOJIE, COBMECTHYIO paboTy, CMECH,
CILJIABBI.
KontpoabHasi padora no teMe 5 «CucreMbl JUHEHBIX YpaBHeHuiD» (1 yac).

TEMA 6. OcHoBbl miianuMetpuu (12 yacon)
baok 1. Tpeyroiabauk (6 yacos).
TpeyronbHuk u ero Buabl. [Ipu3Haku paBeHCTBa TpeyrojabHUKOB. CBOWMCTBAa paBHOOEIPEH-
HOT'O TpeyrojibHUKa. Meananbl, OUCCEKTPUCHI, BBICOTHI TpeyrojabHuKa. Cymma yriioB B Tpe-
yroibHuke. HepaBeHcTBO TpeyronbHuKa. COOTHOIIEHHE MEXITY CTOPOHAMH U yTIaMU B Tpe-
YTOJIbHHKE.
bnok 2. T'eomeTrprueckne nocTpoeHus (5 4acoB).
['eomeTpruecKkne MOCTPOEHUS C MOMOILIBIO UPKYJISA U TUHEUKU. OKPYKHOCTb U KPYT.
KonTpoJasnasi pabora no teme 6 « Tpeyroabuux» (1 yac).

HNroroBasi koHTpoOJIbHAA padoTa (2 yaca).



8 kaacc [64 yaca, 2 yaca B HeJleJII0]

YYEFHO-TEMATHYECKHWMH ILJIAH 8 KJIACCA

No HaumeHnoBanue TeM 1 OJIOKOB Ob6mee | B 1.u. B T.4. K.P. Kca. Ks3H.
KOJIU- | Teop. mp.
YECTBO
yueo-
HBIX
9acoB
Tema 1l | Teopus urp. Teopusi rpagon 6 3 2 1 4 5
binok 1 | Teopus urp 2 1 1 4 5
bnok 2 | Teopus rpadon 3 2 1 4 5
KonTposbHas padora no teme 1 «Teopus urp. Teopusi rpacos.» 1 1
Tema 2 | KBaapaTHble KOpHI 9 3 5 1 4 5
brnok 1 | KBagpaTHblil KOpEHb U €ro CBOMCTBA 4 2 2 4 B
brnokx 2 | IIpeoOpa3oBaHue BoIpaKEHUMN, COJEPKAIIUX KBapATHbIE KOPHU 4 1 3 4 5)
KontpoabHnasi padora no teme 2 «KBagparHblii KOpeHb» 1 1
Tema 3 | YpaBHeHHsI M CHCTeMbl YPAaBHEHU I 9 3 5 1 3 5
biox 1 | KBagparHble ypaBHeHHUs 2 1 1 3 5
bnok 2 | JIpoGHO-panrioHaIbHBIC YpaBHEHUS 3 1 2 3 5
bnok 3 | Cucremsl ypaBHeHHI 3 1 2 3 5
KonTpoabHasi padora 1o teme 3 «YpaBHeHUs] U CHCTEMbI YPaBHEHHUID) 1 1
Tema 4 | HepaBencrBa 6 2 3 1 3 5
brnox 1 | UucnoBble HepaBeHCTBa 2 1 1 3 5)
bnok 2 | PemeHne HepaBEHCTB ¢ OJTHOW IEPEMEHHOM U X CHCTEM 3 1 2 3 5
KontpoabHasi padora no teme 4 «PenieHue HepaBeHCTB ¢ 0IHOI MepeMeHHOH U 1 1
HX CHCTEM»
Tema 5 | @ynkuum u ux rpapuku 8 3 4 1 4 5
brok 1 | DnemenTapubie GYHKIMHU, KX CBOWCTBA U rpaduKH 3 1 2 3 5
bnok 2 | IIpeobpazoBanue rpadukoB GyHKITHI 4 2 2 4 B
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KonTpoJsbHasi padora no teme 5 «I'padpuxn» 1 1
Tema 6 | YeThIpexyroabHUKH 10 3 6 1 3 5
brok 1 | Iapannenorpamm. [Ipsmoyroasuuk. Pom6. KBaapar. Tpanenws 5 2 3 3 4
bnok 2 | Ilmomaim MHOTOYTOJIbHUKOB 4 1 3 3 5
KoutpoJbHas padora no teme 6 «HeTbIlpexyroJbHUKH 1 1
Tema 7 | IlonoOHbIe TPEYTOJbLHUKH 6 2 3 1 4 5
brok 1 | Ilpu3naku mogo6ust TpeyroabHUKOB 2 1 1 4 3
biok 2 | CooTHOLIEHUS MEXKTY CTOPOHAMM U YIVIAMH IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA 3 1 2 4 5
KontposbHnas padora no teme 7 «Ilogobue TpeyrobHUKOB)» 1 1
Tema 8 | Okpy,kHOCTH 8 2 B 1 4 B
brnox 1 | MI3mepeHus yrioB, CBA3aHHBIX C OKPYKHOCTHI0. MeTprudyecKkue COOTHOIICHUS B OKPYK- 3 1 2 3 5
HOCTH
brnok 2 | Briucannas u onvcaHHas OKpY»HOCTb 4 1 3 4 3
KontpoabHnasi padora no teme 8 «OKpy:KHOCTb» 1 1
HToroBasi KOHTpoJbHasi padoTa 2 2
Hroro: 64 21 33 10
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COAEPKAHUME ITPOI'PAMMBI 8 kaace

TEMA 1. Teopus urp. Teopus rpados (6 yacos)
bnox 1. Teopus urp (2 yaca).
OcHoBHBIC TOHATHUSA U Kinaccudukanms. DopMmanbHOe TipeacTaBiaeHue urp. ['padudeckoe pe-
LICHUE UTD.
bnok 2. Teopus rpagos (3 uaca).
I'padb1. OcHOBHBIE TOHATHS, TIOUCK KpaTyaiiiiero myTn. MakcuMasabHbIM OTOK, MUHUMAJIbHBIN
paspes.
Kontpoabnasi padora no teMe 1 «Teopusi urp. Teopusi rpadon» (1 yac).

TEMA 2. KBaapatnblie kopHu (9 yacoB)
bnox 1. KBaapaTHblii KOpeHb M €ro cBoiicTBa (4 yaca).
OmnpeneneHue apupmMeTuuecKoro KBajapaTHoro KopHs. CBoicTBa apu(METHYECKOro KBal-
patHoro KopHs. UppaunonansHeie yncina. OnpeneneHue KOpHEN BhICIINX cTeneHer. OyHK-

st Y xz,y:&.

bnok 2. Tllpeodpa3oBaHue BhIpaKeHUIl, COAepKAIMX KBApaTHbIE KOPHH (4 yaca).
[IpeoOpa3zoBaHue BbIpaXEHUI, COAEPKALIUX OINEPALUI0 M3BJICUECHUS KBAJIPATHOTO KOPHS.
OneHka BBIpaXEHUW, COAEPKAIIMX KBAIPATHBIE KOPHHU.

Konrpoabnasi padora no teme 2 «KBaapatnslii kopenb» (1 yac).

TEMA 3. YpaBHeHusl M cUCTeMbl YpaBHeHUii (9 yacoB)
bnox 1. KBaapaTHble ypaBHeHus (2 yaca).
Knaccuduxkanus kBagpataeix ypasuenuit. @opmyina kopueit. Teopema Buera.
Pemenne ypaBHeHUN, NpUBOAAIIMXCS K KBaJpaTHbIM. [IpencraBineHne KBaJIpaTHOro Tpex-
YJI€Ha B BUJIC MPOU3BEACHUS JJUHEWHBIX MHOKUTENEN. Perenue 3amad, CBOAAIMXCS K KBAI-
paTHBIM YPaBHEHHUSIM.
brok 2. ipo6Ho-pannoHajbHble ypaBHeHus (3 yaca).
Pemenue npoOHO-paliMOHaIBHBIX YpaBHEHUN. Pemienne 3a1ay ¢ moMOUIbI0 APOOHO-pano-
HaJIbHBIX YPaBHECHUM.
bnok 3. Cucrembl ypaBHeHuii (3 yaca).
CucTeMbl TMHENHBIX YPAaBHEHUW C ABYMS M TpEMs MEPEMEHHBIMU. Pelenue mpocrenmmx
CHCTEM, B KOTOPBIX OJTHO U3 YPAaBHEHUH HE ABIIAECTCS JMHEUHBIM. Perenne 3a1a4 ¢ MoMOIIbIO
CHUCTEM YpaBHEHUM.
KonrpoabHasi pa6ora no teme 3 «YpaBHEeHUsI U ccTeMbl ypaBHenuin» (1 yac).

TEMA 4. HepaBeHncTBa (6 4acoB)
bnok 1. UncaoBbie HepaBeHeTBa (2 yaca).
CBoiicTBa YMCIOBBIX HEPABEHCTB. OLIEHKA 3HAYEHU BBIPAYKECHHUIA.
b0k 2. Pelienne HepaBeHCTB ¢ OJIHOM MepeMeHHOi 1 uX cucTeM (3 yaca).
Pemienne HEpaBEHCTB ¢ OAHOM MEPEMEHHOM. Pelienne cucteM HEPaBEHCTB C OJHOM Mepe-
MEHHOMW. PelieHre COBOKYITHOCTEN HEPABEHCTB C OJTHOU ITIEPEMEHHOM.
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KontpoabHasi paéora no teme 4 «Pemenne HepaBeHCTB ¢ OTHOM MepeMeHHON M UX CH-
ctem» (1 gac).

TEMA 5. ®ynkuuu u ux rpapuku (8 4acon)
bnox 1. dnementapHbie PyHKIINHU, UX CBOiicTBa U rpaduku (3 yaca).

Oynxmmn ¥ T kx+b, y= lxl,y - xz,y:\&’y =xy=x"ly=x"
bnoxk 2. Tlpeodpa3oBanue rpagukoB pyHkuuii (4 yaca).
[TapamnenpHBIN IEPEHOC, PACTIKEHHUE, CKATHE, CUMMeTpus rpadukoB ¢yHkiui. [Ipeodpa-
30BaHMe rpaduKoB PYHKIUH, COJIEPKAIIUX MOTYJIb.

Kontpouabnasi padora no teme 5 «I'padpuxu» (1 gac).

2

TEMA 6. Yerbipexyroabuuku (10 yacos)
baok 1. MMapaanenorpamm. [psimoyronsuuk. Pom6. KBaapart. Tpanenus (5 yacos).
Omnpenenenus, CBONCTBA, MPU3HAKKU PUTYD.
brox 2. Tlnomaam MHOTOYTOJILHUKOB (4 4aca).
[Imomaae MHOTOYroapHMKa. OCHOBHBIE CBOMCTBA Iomaau. [Lnomanu napamienorpamma,
TpEeyroJbHUKA, Tpanenuu, pomoa. Teopema [Tudaropa.
KonTpoJasHasi pabora no teme 6«HerbipexyroabHukm» (1 yac).

TEMA 7. Ilogo0Hble TpeyrobHUKH (6 yacoB)
bnox 1. Tlpu3Haku noao6usi TpeyroJbLHUKOB (2 yaca).
Omnpenenenue mMo00HBIX TPEYrodbHUKOB. [Ipu3Haku mogo0us TpeyroibHUKoB. Teopema 00
OTHOIICHUH IIJIOLIa/1eH TOA0OHBIX TPEYroibHUKOB. [IpuMeHeHne mogo0us K 10Ka3aTeabCTBY
TEOPEM M PELICHUIO 3a]1a4.
bnok 2. CooTHOIIEHHS MEKIY CTOPOHAMM M YIJIAMH NPSMOYI0JbHOI0 TPEyroJlbHUKA
(3 uaca).
Mertpuueckue COOTHOLIEHHS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Kounrpoabnasi padora no teme /«Ilogodue Tpeyroisuuxony (1 gac).

TEMA 8. OxpyxHocTsb (8 yacoB)
bnox 1. U3mepennst yrioB, CBA3aHHBIX ¢ OKPYKHOCTBHI0. MeTprueckne COOTHOLICHHS
B OKpY:KHoCTH (3 4aca).
KacarenpHasd Kk OKpy)HOCTHU. LleHTpanbHble U BOMCAaHHBIE YIiibl. MEeTpUYECKUE COOTHOLIE-
HUS MEXKIY XOpJaMH, OTPE3KaMH KacaTelbHbIX U YTJIaMU B OKPY>KHOCTH.
brok 2. BuucaHHasi M OIMCAHHAsI OKPYKHOCTD (4 yaca).
YerbIpe 3aMeuarenbHble TOYKU TPEYTOJIbHUKA. BrincanHas u onvucanHas OKpyKHOCTH. BHe-
BIIMCAHHAS] OKPYKHOCTb.
Kourpoabnasi pa6ora no teme 8 «Okpyxnoctb» (1 yac).
HNroroBasi KoHTpoJIbHASA padoTa (2 yaca).
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9 kaacc [64 yaca, 2 yaca B HeJieJII0]

YYEFHO-TEMATHYECKHWMH ILJIAH 9 KJIACCA

No HaumMmenoBanue teM u OJI0KOB O01ee Ko- B B T.4. K.P. Kca. Ks3H.
JMYECTBO | T.4. mp.
y4eOHBIX | TEOp.
9acoB
Temal | YpaBHeHMs M cHCTeMbl YPABHEHMIH 10 4 5 1 4 5
brnok 1 | YpaBHeHus 4 2 2 4 5
bnok 2 | CucreMsl ypaBHEHHI 5 2 3 4 5
KonTposabHasi padora no teme 1 «YpaBHeHHsI M HX CHCTEMbD) 1 1
Tema 2 | PauuoHaJbHble HEPABEHCTBA U UX CHCTEMbI 10 4 B 1 4 &)
brox 1 | HepaBencrna 4 2 2 4 5
bnok 2 | CucteMbl U COBOKYITHOCTH HEPABEHCTB 5 2 3 4 3
KonTpoJsbHasi pabora no teme 2 «CucremMbl H COBOKYITHOCTH HEPABEHCTB) 1 1
Tema 3 | BekTOpbl H METOI KOOPAMHAT 8 3 4 1 4 5
brnok 1 | Bekropsl 4 2 2 4 5
Biok 2 Metoa KoopAHHAT 3 1 2 4 5
KoutpoJbHnas padora no teme 3 «Penienue 3a1a4 MeT010M KOOPAUHATY 1 1
Tema 4 | YncaoBbie yHKIUH 8 3 4 1 4 5
brok 1 | ®ynkuuu 2 1 1 3 5
bnok 2 | CrenenHble GyHKIMHU C pallMOHAIBHBIM ITOKA3aTENIEM 5 2 3 4 5
KonTpoubHnasi pabora no teme 4 «CreneHHble pyHKIMHU ¢ PALIHOHATBHBIM I10- 1 1
Kazarejgem»
Tema 5 | CooTHOmIEHUSI MEKIY CTOPOHAMH M YIVIAMH TPEYroJbHHKA 8 3 4 1 4 5
bnok 1 | CuHyc, KOCHHYC, TAHT€HC W KOTaHT€HC yTiia 3 1 2 3 5
biok 2 | CooTHOWIEHUSI MEXly CTOPOHAMU M YTJIaMH TPEYTOJbHUKA 4 2 2 4 5
KonTtpoubHas padora no teme S «CooTHOIIEHHS MEK1Y CTOPOHAMH M yIJIaAMH 1 1
TPeYroJIbHUKA)
Tema 6 | IlocsienoBare1bHOCTH 8 3 4 1 3 5
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bnok 1 | IlocnenoBaTenbHOCTh M apu(MeTHIECKasi IPOTrPecCcust 4 2 2 3 S)
bnok 2 | 'eomeTpudeckas nporpeccust 3 1 2 3 5
KoutpoabHnas padora no teme 6 «IIporpeccum» 1 1
Tema 7 | DiieMeHTHI NPUOJIHKEHHBIX BBIYHCJICHU, KOMOMHATOPUKH U CTATHCTHKH 3 1 1 1 4 &)
brox 1 | Ilpubmmxenue uncen 1 1 4 5
bnok 2 | OnucaTenpHasi CTaTUCTUKA M KOMOMHATOPHKA. 1 1 4 S)
KonTpoabsHasi padora no teme 7 «jieMeHTbI NPUOJIUKEHHBIX BbIYMCJIEHUI, 1 1
KOMOMHATOPUKH U CTATHCTHKH
Tema 8 | IlpaBHiIbHbIe MHOTOYI0JIbHUKH. JIJINHA OKPY:KHOCTH H ILIOLIAJAb KPyra 7 2 4 1 3 &)
brnok 1 | [IpaBuibHBIE MHOTOYTOJIBHUKHU 3 1 2 3 5
bnok 2 | JInnHa OKPY>KHOCTH M TUIOIIAAb Kpyra 3 1 2 3 5
KonTtpoabHnas padora no teme 8 «IIpaBuiibHbIe MHOTOYroJibHUKHU. [[iinHa 1 1
OKPY’KHOCTH M ILIOIIAJAb KPYra»
HTorosasi KOHTPOJIbHAsI padoTa 2 2
Hroro: 64 23 31 10
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COAEPKAHUME ITPOI'PAMMBI 9 kaace

TEMA 1 YpaBHenus u cucrembl ypasHeHuii (10 yaco)
bnok 1. YpaBuenus (4 yaca).
YpaBHEHUS BBICIIAX CTEIICHEM.
bnok 2. Cucrembl ypaBHeHHUit (5 yacoB).
Bunel cucteM ypaBHeHH U criocoObl UxX pemieHui. [ paguyeckoe penieHue CUCTEM ypaBHE-
HUIl. Pelienne TeKCTOBBIX 3a7ad.
KontpoabHasi padora no teMe 1 «YpaBHeHusi 1 ux cucremb» (1 gac).

TEMA 2. PanmoHajibHble HEpaBeHCTBA M UX cucTemMbl (10 yacoB)
bnok 1. HepaBencrtBa (4 yaca).
PanmmonanbHbie HEpaBeHCcTBA. HepaBeHCTBA ¢ MOIYJIEM.
bnok 2. CucreMbl 1 COBOKYITHOCTH HEPaBEeHCTB (5 4acoB).
MHoxecTBa 1 onepauuu Hag HUIMU. CUCTEMBI M1 COBOKYITHOCTH HEPABEHCTB.
Konrpoabnasi padora no teme 2 «CucTteMbl M COBOKYITHOCTH HepaBeHCTB» (1 uac).

TEMA 3. BekTopsbl 4 MeTo1 KoopauHAT (8 4acos)
bnok 1. Bexkropsl (4 yaca).
OnpeneneHue BEKTOpa M JIMHEWHbIE OomNepaliud HaJl BeKTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOpOB. [[prMeHeHre BEKTOPOB K PELICHHUIO 3a7a4 Pa3IuYHON HAIIPaBJIEHHOCTH.
bnok 2. Metoa koopaunat (3 yaca).
Koopaunatel Bextopa. [Ipocrenime 3anaun B KOOpAMHATaX. Y pPABHEHUE OKPYKHOCTH U MPsi-
MOM.
Konrpoabnasi padora no teme 3 «Pemenne 3a1a4 meroaom koopauHat» (1 gac).

TEMA 4. Yucnosbie pyHkuuu (8 4acon)
bnok 1. ®ynkuuu (2 yaca).
Onpenenenue pynkuun. CnocoOwl 3aganus. ['padguk Gynkuu. OcHOBHBIE CBOMCTBA (QYyHK-
IUU.
bnok 2. CreneHHble (PYHKIMH ¢ PAIIMOHAJBHBIM MOKa3aTeJieM (5 4acoB).
Kopens n-oii crenenu. CoiicTBa apupmMeTHUeCKOro KOpHs N-oii crenenu. CTeneHb ¢ paiu-
OHAJIbHBIM TOKa3atesieM. CBOMCTBA CTENEHU C pallMOHAIBHBIM Toka3areneM. [Ipocreitue
uppanroHaigbHbie ypaBHeHUs . CTeneHHas GQyHKIUS C pallMOHATbHBIM [TOKa3aTeNeM, €€ CBOM-
cTBa U rpaduk.
KounrpoabHas padora no teme 4 «CreneHnble QyHKINH C PAIIHOHAJIBLHBIM MOKAa3aTe-
Jem» (1 gac).

TEMA 5. CooTHOIIEHUS M€Ky CTOPOHAMU M YIJIaMH TPeyroJbHHKA (8 4acoB).
brok 1. CuHycC, KOCHHYC, TAHT€HC M KOTaHTeHc yria (3 gyaca)
CuHyC, KOCUHYC, TAHT€HC U KOTaHIeHC yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopMyIIbl IPUBEACHUS.
bnok 2. CooTHOIIEHNsI MeKTY CTOPOHAMM M YIJIaMH TpeyrojbHuka (4 yaca).
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Teopema o rutoniaam TpeyrojapHuka. TeopeMa CHHYCOB, TEOpEMa KOCUHYCOB U PELICHUE TPe-
YTOJIBHUKOB.

KontpoabHasi pabora no teme 5 «CoOTHOLIEHUSI MeKIAY CTOPOHAMHU W yIJIaMM Tpe-
yroiasHuka» (1 gac).

TEMA 6. IlocienoBaresibHOCTH (8 4acoB)
baok 1. llocsienoBare/ibHOCTh U apu(pMeTHYecKas nporpeccus (4 yaca).
[TocnenoBarensHOCTH. ApudMeTHnueckas mporpeccusi. Dopmyia N-ro 4jaeHa, XapaKTepUCTHU-
yeckoe cBocTBO. DopMyra CyMMBbI N MEPBBIX YJIECHOB.
brok 2. 'eomerpuueckast mporpeccus (3 yaca).
['eomerpuueckas nporpeccus. PopMyiia N-ro 4wieHa, XapaKTepUCTUIECKOE CBOMCTBO. Pop-
MyJia CyMMBbI N IEPBBIX YIEHOB. beckoHeuHas yObIBaroIas reoMeTpuyecKas porpeccusi.
Kontpoabhasi padora nmo teme 6 «IIporpeccun» (1 gac).

TEMA 7. Di1eMeHThl NPUOJINKEHHBIX BBIYUCICHU, KOMOUMHATOPUKHU U CTATH-
cTukHu (3 yaca)

bnok 1. Ilpudaun:xenue yucesa (1 gac).
AOCOIIOTHAs U OTHOCHUTEIIbHAS IOTPEIIHOCTH NpuOvkeHus. [Ipubnmkenre cyMMbl U pas-
HocTH. [Tpubnmxenue npousseneHus U 4acTHOro. [IpuOnmkeHHbIe BBIYUCIEHUS U KaJbKY-
JATOP.
bnok 2. OnucareibHas CTATUCTHKA U KoMOMHaTOopuKa (1 yac).
Crioco0Obl mpeCTaBIIEHUs U XapaKTEPUCTUKU YUCTIOBBIX JaHHbIX. KoMOuMHaTOpHBIE IpaBuIia.
KontpouabHasi padoTa no teme 7 «jieMeHThI NPUOJINKEHHBIX BHIYUCIEHU, KOMOMHA-
TOPUKH U cTaTUCTUKM» (1 4ac).

TEMA 8. lIpaBWibHbIe MHOTOYT0JIbHUKH. [JINHA OKPYKHOCTH M IUIOIIAb
kpyra (7 4yacoB)

bnox 1. TlpaBuibHbIe MHOTOYTOJIBHUKH (3 4aca).
[IpaBriIbHBIE MHOTOYTOJBHUKN. BriMcaHHbIE M ONMCAaHHBIE NMPABWIBHBIE MHOTOYTOJBHUKHU.
@opMyJIbl 1J11 BBIYMCIEHUS IUTOMIAAN MPABUIBHOTO MHOTOYTOJIBHUKA, €F0 CTOPOHBIL, paany-
COB BIIMCAHHOU U ONKMCAHHOU OKPYKHOCTEH.
bnok 2. lniuHa OKPYKHOCTH M IJIOMIAAb Kpyra (3 yaca).
JInnHa OKpYKHOCTH M IUIOLIAAb KPYyra, JJIMHA AYyTU OKPYKHOCTH, IJIOIIA/Ib CEKTOpPA U CET-
MEHTA.
Kounrpoabnasi pabora no teme 8 «IIpaBujibHble MHOTOYT0JIbHUKHU. JIJINHA OKPYKHOCTH
U JIomaab kpyra» (l1uac).
HNTorosasi KOHTpOJIbHAs padoTa (2 yaca).
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10 kaacc [64 yaca, 2 yaca B HeleJI0]

YYEBHO-TEMATHYECKWH ILJIAH 10 KJIACCA

No HaumeHnoBanue TeM 1 OJI0KOB O6meeko- | Btu. | B K.P. Kca. Ks3H.
JMYECTBO | TEOp. | T.4.
y4eOHBIX mp.
9acoB
Tema 1 | O0mme cBOIiCTBAa YPABHEHHUIl H HEPABEHCTB 4 1 2 1 3 5
biok 1 | YpaBHeHue ¢ ogHON nepeMeHoi 1 1 3 5
biok 2 | HepaBeHcTBa ¢ 0AHON IEPEMEHHOM 2 1 1 3 5
KonTtpoabHnas pa6ora no teme 1 «O06uiue cBoiicTBa ypaBHeHH i U Hepa- 1 1
BEHCTBY»
Tema 2 | Kopenb u crenenb. UppanuonajbHble ypaBHeHHsI H HEPABEHCTBA 7 2 4 1 4 5
bnok 1 | Kopenp HaTypaJbHOHM CTENEHH 3 1 2 3 5
biok 2 | MppaunoHanbHble YpaBHEHHS M HEPABEHCTBA 3 1 2 4 4
KontpoabHnas padora no teme 2 «Kopensb u crenens. UppauuonaiabHbie 1 1

YPaBHEHHSI M HEPABEHCTBA

Tema 3 | Tpuronomerpus 12 5 6 1 4 5
bnok 1 | Tpuronomerpuueckue popmynsl. Tpuronomerpuaeckne GyHKIUU 1 0OpaTHbIE 6 3 3 4 5
TPUTOHOMETPHUECKUE (PYHKIIMH
bnok 2 | TpuroHoMeTprueckie ypaBHEHUs U HEPABEHCTBA, X CUCTEMBI B 2 3 4 4
KonTpoabHas padora no teme 3 «Tpuronomerpnyeckue ypapHeHHs1, Hepa- 1 1
BEHCTBA U HX CHCTEMbD»
Tema 4 | IlapaiielbHOCTH H NEPHEHAUKYJISAPHOCTh B IPOCTPAHCTBE 12 4 7 1 4 5
brnok 1 | 'eomeTpus Ha MIIOCKOCTH 1 1 3 5
biok 2 | IlapannenbHOCTh B IPOCTPAHCTBE 5 2 3 4 5
biok 3 | IlepneHAMKYISIPHOCTD NPSMBIX U INIOCKOCTEN 5 2 3 4 5
KonTtpouabHas pa6ora no teme 4 «IlapajieibHOCTb M NEePNEHANUKYJISIPHOCTD 1 1
B MPOCTPAHCTBE»
Tema 5 | IIpousBoaHasi pyHKIIUM U ee IPUMEHEHHE 12 5 6 1 4 5
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bnok 1 | Ilpenen v HENMpepbIBHOCTH (PYHKITHH 2 1 1 3 S)
bnok 2 | IlpousBogHast pyHKIIMH 4 2 2 4 S)
biok 3 | [IpuMeHeHne mpou3BOTHOM 5 2 3 4 5

KonTpoabHasi padora no teme 5 «IIpousBogHasi pyHKIMH U ee MPUMeHe- 1

HHE»
Tema 6 | IlepBooOpa3Hasi H HHTEIrPAJIbI 7 2 4 4 &)
brok 1 | [TepBooOpaszHas u HeoNMpeAeICHHBIM HHTETpal 3 1 2 4 5
biok 2 | OnpeneneHHbli HHTErpal 3 1 2 4 5

KontpoabHnas padora no teme 6 «HeonpeaeneHHblii 1 onpeaeaeHHbIi HHTe- 1

rpaJibl»
Tema 7 | lekapTOBbI KOOPAMHATHI H BEKTOPbI B IPOCTPAHCTBE 8 3 4 4 5
biiok 1 | BektopHbIif METO/] B IPOCTPAHCTBE 3 1 2 3 5
biok 2 | KoopivHaTHBINM METO]T B IPOCTPAHCTBE 4 2 2 4 5

KourpoabHas padora no teme 7/ «BeKTOpPHBII 1 KOOPAUHATHBII MeTObI B 1

MPOCTPAHCTBE»

HTorosasi KOHTpOJIbHAsI padoTa 2

Hroro: 64 22 33
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COAEPKXAHUE INTPOI'PAMMBDBI 10 knacc

TEMA 1. O0mue cBoiicTBa ypaBHeHHii U HepaBeHCTB (4 yaca)
bnok 1. YpaBHenus ¢ oqHoi nepemenHoii (1 yac).
PaBHOCHUIIBHOCTB U ClI€IOBaHNWE YPABHEHUM.
bnok 2. HepaBeHcTBa ¢ 01HOM nMepeMeHHOii (2 yaca).
Pemenue npoOHO-paliMOHaNbHBIX HEPABEHCTB METOJOM UHTEpBajoB. Penienne ypaBHeHUMN
Y HEPABEHCTB, COAECPKAIINX MOIYJIb.
KontpouabHasi padora no teme 1 «O0mue cBoiicTBa ypaBHeHHid M HepaBeHCTB» (1 yac).

TEMA 2. Kopenb u crenenb. UppanunonajibHble ypaBHeHUsI U HepaBeHCTBA (7 4acoB)
bnok 1. Kopenb HaTypaibHO# cTeneHu (3 yaca).

O0606uieHne nousaTus creneHu. [lonstue kopHs crenenu N. CBONCTBa KOPHEH YETHOW U HE-
yeTHOU crenenei. [IpeoOpa3oBaHus CTENEHHBIX U HPPALMOHAIIBHBIX BBIPAXKEHUH.

bnok 2. UppauuoHanbHble yPABHEHUSI U HepaBeHCTBA (3 yaca).

HppanroHanpHble ypaBHEHUS 1 HEPaBEHCTBA.

Konrpoabnasi padora no teme 2 «Kopennb u crenensb. UppaunonanabHbie ypaBHeHUsI U
HepaBeHCTBa» (1 yac).

TEMA 3. Tpuronomerpust (12 yacos)
bnox 1. Tpuronomerpuueckue popmyani. Tpuronomerpuyeckue GyHKuuu u o0part-
HbIe TPUTOHOMeTpHUYeCcKHe PyHKIMHU (6 YacoB).
Tpuronomerpruueckass OKpykHOCTb. CHHYC, KOCUHYC, TaHT€HC, KOTaHreHC yria. CBoicTBa
TpuroHomerpuueckux QpyHkiuii. ®opmynsl Tpuronomerpuu. Tpuronomerpuueckue QyHK-
MU CBOWCTBA, rpaduk. OOpaTHbIE TPUTOHOMETPUUECKUN (DYHKIIMH: CBOMCTBA M TpaduK.
[TpeoOpa3zoBaHus BeIpaKEHUH, COAEPKALIMX OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIUU.
bnok 2. TpuronomerpuiecKkue ypaBHeHUsl 1 HEPaBEHCTBA, UX cucTeMbl (5 yacoB).
PemreHre OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI. MeTo/ BBEIEHHs BCIIOMOTa-
TEJILHOI0 apryMeHTa. TpuroHoMmeTpuueckue ypaBHeHus ¢ uccienopanueM OJ13. YpaBHeHUs
CMELIAHHOTIO THNA. TPUTOHOMETPUUECKUE HEPABEHCTBA.
KonTpoasHasi pabora no reme 3 «TpuroHomerpuyeckne ypaBHeHusl, HEPaABEeHCTBA U
ux cucrembl» (1 yac).

TEMA 4. Ilapa/uie/ibHOCTb U NEPIEHINKYJIAPHOCTH B mpocTpaHcTBe (12 yacoB)
baok 1. T'eomerpus Ha miiockoctH (1 gac).
B3auMHoe pacnosnokeHue NpsIMbIX U TOYEK Ha TUIOCKOCTU. TpeyroJbHUKH U MHOTOYTOJIb-
HUKH. MHOTOYTOJIBHUKH C caMoniepeceueHusiMu. [loBopoTHast reometpusi.
bnok 2. TllapannejJbHOCTH B IPOCTPaHCTBE (5 4acoB).
Knaccudukanuys B3auMHOTO pacnoiosKeHHs NpSIMbIX B IpocTpaHcTBe. [Ipu3Hak napaiienb-
HOCTH NpsAMBIX. CKpeluBaromuecs npsimMble. Yol MeXAy NpsSMBIMU B IpocTpaHcTse. [Ipn-
3HAK NapaJIEIbHOCTU MPSAMOM U INIOCKOCTH. TeopeMbl 0 mapaienbHbIX IPSIMBIX U IIOCKO-
ctax. [Ipu3nak napamiensHocTH miockoctedl. CBOMCTBA mapauieabHbIX TIocKocTel. M3006-
paskeHHe MPOCTPAHCTBEHHBIX (UTYp Ha TIOCKOCTH. [locTpoeHne ceueHui.
bnok 3. llepnieHaMKyJISIPHOCTH NPSAIMBIX U ILI0CKOCTed (5 yacoB).
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[Ipu3HaK nepneHauKyJISPHOCTH MIPSAMOM U IIIOCKOCTH. llepnenaukyisap u HaknoHHasd. Teo-
peMa o Tpex MEPIEHAUKYIIApax. YOI MEXAY NPAMOU U INIOCKOCTBIO.

[Tpu3Hak nmeprneHauKyIIpHOCTH IIOCKocTe. CBOMCTBA MEPIEHIUKYISIPHBIX IIOCKOCTEH.
Yrona Mexay IByMs IJIOCKOCTAMHU. PaccTosHHMS B HPOCTpaHCTBE: OT TOYKU 10 (UTYPHI,
MEXIY PUTYpaMU, MEXTY CKPEIUBAIOLITUMHUCS MPSIMBIMH.

Kontpoabnasi pabora no teme 4 «llapajiejbHOCTb M NEPHEHAUKYISIPHOCTH B MPO-
crpanctse» (1 yac).

TEMA 5. IlpousBoanasi yHkuuu u ee npuMeHeHue (12 yacon)
bnok 1. Ilpeaen n HenpepbIBHOCTH PyHKIUU (2 yaca).
[Tpenen pynkuuu. Ilpenen pynkunu Ha 6eckoneunoctu. [Ipeaen pyuknuu B Touke. OnHO-
CTOpPOHHUE Tpeenbl. Berunciienue npeaenoB. AcuMnToTsl rpadpukoB ¢pyHkiuu. Hempepsis-
HOCTb (DYHKIMH B TOUKE U HA IPOMEKYTKE.
bnox 2. llponssoanas pynkuuu (4 yaca).
3amauu, NPUBOAAIIME K MOHATUIO MPOU3BOAHOM. OnpeneneHre Npou3BOAHON (PYHKUIMU B
Touke. OUBHYECKUN, TEOMETPUUECKUNA CMBICT Mpou3BoaHOU. [IpaBuna muddepenuupona-
Hus. Tabnuua npousBoAHbIX. [Ipon3BoHas c10KHON (QYHKUIHH.
bnok 3. llpumeHeHune NPou3BOAHOM (5 YacoB).
VYpaBHenue kacarenbHol. MccienoBanue GyHKIIMU C MOMOILBIO TPOU3BOHOM. BTopas nmpo-
u3BojiHasA. Dusnveckuil cMbIca BTOpoW mpou3BogHOM. [locTtpoenue rpadukoB QpyHKIuUi ¢
MOMOIIBIO MPOXU3BOTHOM.
Kounrpoabnasi pa6ora no teme 5 «IlpousBognas pynkuum u ee npumenerue» (1 gac).

TEMA 6. [lepBooGpa3Hasi u MHTErpajbl (7 4acoB)
brox 1. TlepBooGpa3nasi u Heonpe/ieJeHHbIH HHTerpaJ (3 yaca).
[TepBooOpaznas. Heonpenenenusiii unTerpan. HeompenenenHnbie HHTETpaIbl 3JIEMEHTAPHBIX
dbynkuuii. OCHOBHBIE CBOMCTBA HEOMPEEICHHOTO UHTETpaIa.
brok 2. Onpenenennblii marerpadn (3 yaca).
[Inomans KpuBOIMHEWHON Tpanenuuu. OnpeaeneHHblii HHTErpai. CBOMCTBA ONIPEAECIEHHOTO
uHTerpana. HaxoxxaeHnue miomnaaeit u JJIMH KpUBBIX. Pelienne pu3nueckux 3aaad.
Kontpoabnasi pabora no teme 6 «HeonpeneseHHblii U onpeaeeHHbIH HHTerpaabn (1
qyac).

TEMA 7. JlekapToBbl KOOPAUHATHI M BEKTOPHI B IpocTpaHcTBe (8 yacoB)
bnok 1. BekTopHblii MeTOX B MpocTpaHcTBe (3 yaca).
BekTops! B npocTpancTBe. CKalsipHOE NPOU3BEACHHE BEKTOPOB. KoMIUIaHAPHBIE BEKTOPHI.
Pa3yioxkeHue BEeKTOpa Ha IIOCKOCTH. Pa3iioxkeHne BEKTopa Mo TPeM HEKOMIUIaHAPHBIM BEK-
TOpPAM.
bnok 2. KoopanHaTHbIi MeTO B MPOCTPaHCTBe (4 yaca).
JlexapToBa IpsIMOYIoJibHas CUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopanHatel BeKTOpa B
IPOCTPAHCTBE. JINHENHBIE ONepalny, CKAISIPHOE TPOU3BEACHUE, POEKIMA BeKTopa. [ekap-
TOBBI IPSIMOYTOJIBHBIE KOOPJIMHATHI TOUKH. [ [pocTeiiime 3a1aun B KOOpAMHATAX. Y paBHEHUE
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IUIOCKOCTH M NPSMOM. YTIIBI MEXAY IMPSAMBIMU U IUIOCKOCTSIMHU B KOOpAHHATax. PaccrosHue
OT TOYKH JI0 IJIOCKOCTH B KOOpAUHATAX.

KontpoabHasi padora no teme / «BeKTOPHBI U KOOPAMHATHBIA MeTOA B NMPOCTPAH-
crBe» (1 uac).

Hrorosasi KoHTpoJbHasA padora (2 yaca).
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11 kaacc [64 yaca, 2 yaca B HeleJI0]
YUEBHO-TEMATHUYECKHWM IIJIAH 11 KJIACCA

Ne HanmenoBanue pa3znenos u teM OOmee ko- | Btu. | B K.P. Kcn. K3h.
JUYECTBO | Teop. | T.4.
y4eOHBIX p.
4acoB
Tema 1 Jlorapugmunyeckas v nokasarejbHasg PYHKIUH 12 3) 6 1 4 S)
Biox 1 ITokazarenpHas QyHKIMS 5 2 3 4 5
brnok 2 Jlorapudmuueckasi QyHKIUs 6 3 3 4 5
KonTtpouabHas padora no teme 1 «Jlorapupmudeckast u mokasarejibHasi 1 1
byHKuN»
Tema 2 KomiuiekcHble yncia 4 2 1 1 4 5
Bioxk 1 KoMmuiekcHble yncia 1 IEUCTBUAA HAl HUMU 2 1 1 4 5
bnok 2 Paznuuanbie hopMBbl 3aMCH KOMIUIEKCHBIX YHCET 1 1 4 5
KontpoJsbHas pa6ora no teme 2 «KomniekcHbie Yncaay 1 1
Tema 3 Teopus BeposiTHOCTEH 4 1 2 1 4 5
bioxk 1 Onpenenenns BEpOATHOCTEN 2 1 1 4 5
bnok 2 HezaBucumble coObITUS 1 1 4 5
KontpoabHnas padora no teme 3 «Teopusi BepossiTHOCTEH» 1 1
Tema 4 MHororpaHHuKH 10 3 6 1 4 5
broxk 1 MHororpaHHuKu 4 2 2 3 5
biok 2 [Tnomaayu G0KOBBIX M MOJHBIX MOBEPXHOCTEH, 00bEMBbI MHOTOIPaHHUKOB 5 1 4 4 5
KoutpoJsbHas padora no reme 4 «MHOrorpaHHUKH) 1 1
Tema 5 Tesna Bpamenust 10 3 6 1 4 5
bioxk 1 Tena BpaieHus 4 2 2 3 5
biok 2 [Tnomiaay GOKOBBIX U MOJHBIX TOBEPXHOCTEHN, 00bEMBI TEJ BpallleHHS 5 1 4 4 5
KonTpoabHasi padora no teme 5 «Tesia Bpamenus» 1 1
Tema 6 YpaBHeHNsI H HEPABEHCTBA 10 9 1 4 5
bioxk 1 YpaBHEHMsI U HEPABEHCTBA 4 4 4 5
brok 2 3aa4yn ¢ napameTpamu 5 5 4 5
KonTpoabHasi padoTa 1o teme 6 «YpaBHeHUsI U HEPABEHCTBA» 1 1
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Tema 7 N30panHble BONPOCHI INIAHUMETPUH 10 9 1 4 &)
broxk 1 PewreHue TpeyroJbHUKOB 4 4 4 S)
broxk 2 UeThIpeXyroJbHUKU U OKPYKHOCTH 5 5 4 5

KonTpoabHas padora no teme 7 «30panHbie BONPOCHI JIAHUMETPUM 1 1

HTorosasi KOHTpPoJibHasi padoTa 4 4

Hroro: 64 14 39 11
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COAEPKXAHUE INTPOI'PAMMBI 11 kaace

TEMA 1. Jlorapupmuyeckasi ¥ nokasareabHas GpyHkuuu (12 yacos)
baok 1. lloka3areabHas GpyHKuus (S yacoB).
[TokazaTenbHast GyHKITHS: CBOKCTBA, Tpaduk. [TokasarenbHbIe ypaBHEHHS M HEPABEHCTBA.
bnox 2. Jlorapudpmuueckas pynkuus (6 4acos).
JlorapudwM: onpenenenue, cpoiictBa. Jlorapudpmuueckas GpyHkius: cBoicTBa, rpaduk. Jlo-
rapuMUUYecKre ypaBHEHUS U HEPABEHCTBA. MeTo ] pannoHalIn3anuu (METO/l 3aMEHbI MHO-
KUTEIICH).
KonTpoJbHasi padora mo teme 1 «/lorapupmudeckasi u nokaszareabHas pynxkomumm» (1
yac).

TEMA 2. KomiuiekcHble uncia (4 yaca)
bnok 1. KommiekcHble YMCJIa M 1eHCTBUSA HAJ HUMHU (2 yaca).
OnpeneneHne KOMIUIEKCHBIX yucen. AnreOpanyeckas (opma 3anucu U apuPpMETHYECKUe
JEUCTBUS C KOMIUIEKCHBIMH YHCIIAMH.
bnok 2. Paznnunbie popMbl 3aIMCH KOMILIEKCHBIX yuceda (1 gac).
['eomerpuueckas uatepnperauus. TpuronomMmerpudeckas popma 3anucu. JleficTBus B TpUro-
HOMETPUYECKOU popMme.
KonrpoabHasi padora no teme 2 «KommiaekcHbie yuciaa» (1 gac).

TEMA 3. Teopusi BeposiTHOCTel (4 4aca)
bnok 1. Onpenesiennst BEepOATHOCTH (2 4aca).
Cnyuaiinbie coObiTus. Knaccuueckoe onpenenenue BeposiTHoCcTU. ['eomeTpruyeckast BEposT-
HOCTb. Y CJIOBHAsI BEPOSATHOCT.
bnok 2. HezaBucumblie co0biTud (1 yac).
HezaBucumeie coobrtus. @opmyna nonHoi BepositHoctu. Popmyina baiieca.
KonTpoJssnasi padora no teme 3 «Teopusi BeposiTHocTei» (1 yac).

TEMA 4. Muororpanauku (10 yacos)
bnok 1. Muororpannuku (4 yaca).
[Tpusma. Ilapamnenenunen. Ilupamuna. Ycedennas nupamuaa. [IpaBuibHble MHOrOrpas-
HUKH.
baok 2. Ilnomaau 60KOBBIX U NMOJHBIX IOBEPXHOCTEMN, 00beMbl MHOTOTPAHHHUKOB (5 4a-
COB).
[Tnomany 60KOBBIX ¥ OJHBIX MOBEPXHOCTEH MHOTOTPAHHUKOB: MPU3MBI, MTapajlieenure/a,
NUpPaMUIbl, yceueHHOHM nupamuabl. [lonstue oobema. O6beMbl: IPU3MBI, Mapasieienumea,
IpaMHUJIbI, yCeUSHHOM mupamMuabl. PaBHoBenukue tena. [omany moBepXHOCTEH U 00BEMBI
MOTO0HBIX TE.
KontpoabHasi padora mo teme 4 «Muororpanaukmn» (1 gac).

TEMA 5. Teaa spamenus (10 yacoB)
bnok 1. Teaa spamenus (4 yaca).
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Hunuanap. CeyeHns HWIMHPA TUIOCKOCTAMU. BrimcanHas u onucannas npusMel. Konyc. Ce-
YeHUs1 KOHYCa IUIOCKOCTSMU. BrmcanHas m onucanHas nupamufsl. [lap. Ceyenue mapa
iockocThio. KacarenpHas miockocTs k mapy. [lepeceuenne aByx chep. Bnucannsie u onu-
CaHHbIE MHOTOTPaHHUKU. YacTu mapa: mapoBOM CEKTOP, MAPOBOU CIIOW, IIAPOBOM CETMEHT.
baok 2. Ilnomaan 00KOBBIX M MOJHBIX NMOBEPXHOCTEM, 00beMbl TeJl BpalieHus (5 ya-
COB).

[Tnomaas OOKOBOM U MOJHOM MOBEPXHOCTU: NUWIIMHJIPA, KOHYyCa, 11apa, yacteu mapa. O0b-
€MBL: [IWINH/pPA, KOHYCa, l1apa, 4acTeu mapa.

Kontpoabnasi padora no teme 5 «Tesia Bpamenus» (1 yac).

TEMA 6. YpaBuenus u HepaBercTna (10 yacoB)
bnok 1. YpaBHeHusi 1 HepaBeHCTBA (4 yaca).
OO61mue MEeTOo/IbI pellieHUs YpaBHEHUN U HepaBeHCTB. VppalroHanbHble ypaBHEHHS U HEpa-
BeHCTBa. [lokaszarenbHble U TorapudMUuecKiue ypaBHEHUSI U HEPABEHCTBA. T PUTOHOMETPU-
YeCKHUE YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS U HEPABEHCTBA C MOIYJIEM.
bnok 2. 3agaun ¢ napamerpom ( S yacos)
HecranmaptHele 3a1aun, CBSI3aHHBIE C YPABHEHUSIMU U HEPaBEHCTBAMU. METO/IbI pEIICHUS
3a/1a4 ¢ MMapaMeTpaMH.
KoutpoabHasi pa6ora no teme 6 «YpaBHeHUsi U1 HepaBeHcTBa» (1 yac).

TEMA 7. N30pannbie Bonpocsl iianumMerpuu (10 yacos)
bnok 1. Pemienue TpeyroJibHMKOB (4 yaca).
Pemenue TpeyronsHUKOB. Beraucienne 6uccekTpuc u Meauan tTpeyroibHuka. opmyna ['e-
poHa u ipyrue GopMyJIbl I TUIOMIAAN TPEYTOJIbHUKA.
Brox2. YeTbIpexyroJbHUKH U OKPYkHOCTH (5 yacos).
[Tnomanu pazmuunbix puryp. CBo¥cTBa U MPU3HAKU BIUCAHHBIX W OMMCAHHBIX YETHIPEX-
YTOJIBHUKOB. YTJIbl B OKPYKHOCTH. MeTpUueCKre COOTHOIIEHHUS B OKPYKHOCTH.
Kontpouabhasi padora no teme /7 «30pannbie Bonpockl miaanumMerpum» (1 gyac).

HNroroBasi KoHTpoJibHAsA padora (4 yaca).
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3 OPTAHUBALIMOHHO-NIEJATI'OI'MYECKHE YCJIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

3anstus npoBoasaTcs 1 pa3 B Hezemio 1o 2 yaca B IOCTOSIHHBIX TPYIINax, copMuUpo-
BAaHHBIX 10 BO3PACTHOMY MPUHIINITY U3 yYaIIUXCs, TPOLIEAIINX KOHKYPCHBIN 0TOOP (0coOBbIE
MaTEeMaTHYECKHUE 3aCIyTH WIH JBYXCTYNEHYaThIi KOHKYPCHBII 0TOOD, COCTOAIINI U3 MUCh-
MEHHOT0 9K3aME€Ha U YCTHOTO COOECEeI0BaHNA).

OcHoBHas popma pabOThI — TEOPETUUYECKOE 3aHATHE, MPAKTUKYM T10 PEIICHUIO 33/1a4,
MaTEMAaTUYECKUE UTPBI U COPEBHOBAHMSI.

Anrebpa
1.
2.
3.

4.

©

10.
11.

12,
13.

14,
15.
16.

17.
18.

4 CIIMCOK JIMTEPATYPbI

http://mmmf.msu.ru/archive/ — apxus Manbrit Mexmat MI'Y
http://www.p.oblems.ru/ — uHTEpHET — MPOEKT «3a7aumny

https://www.mccme.ru — MOCKOBCKHH IICHTP HEMPEPHIBHOTO MaTEMaTHYECKOTO
oOpa3oBaHuUs

I'enkun, C.A., U.B. Uten6epr, U.B., Domun, /.B. Jlenunrpaackue MaremaTuye-
CKHe KPYXKHU: Tocodue it BHeKiIaccHOM paboTsl — Kupos: ACA, 1994. — 272 c.
3acnasckuii, A.A., ®penkuH, b.P., [llanosanos, A.B. 3agauu o TypHupax. —M.:
MIIHMO, 2017. - 104 c.

Knon, K.A. B3BemuBanusi U ajqroputMmbl: OT TOJOBOJIOMOK K 3ajadyam. — M.:
MIIHMO, 2016. - 104 c.

Kpmxanosckuii, A.®. Matemarnueckue Kpyxku. 5-7 knaccel. — M.: MJIEKCA,
2016. — 320 c.

Jloruka juist Bcex: OT mupaToB A0 myapenos. — M.: MITHMO, 2017. -208 c.
Manaxaesa, E.JI. 3ansaTust MaTeMaTHY€CKOTO KPYyKKa. 7 Kiacc: yueOHoe mocodue
Ul yyammxcs obmieoOpazoBaTenbHbix opranuzaumii/ E.JI. Magaxaesa. — M.:
Mmuemosuna, 2017. — 127 c.

Mennukos, JI1.O. Yetnocts. — M.: MIIHMO, 2016. —64 c.

[Ipaconog, B. B. 3agauu no anrebpe, apudpmernke u ananuzy. — M.: MIJTHMO,
2017. - 608 c.

[Ipaconog, B. B. 3agauu no anre6pe. 7 kinacc. — M.: MITHMO, 2019. — 80 c.
Packuna, 1.B., llnomns, J1.3. Jlornueckue 3amaun. — M.: MITHMO, 2017. — 120
C.

COopHuUK 3a/1a4 AJ1 MOCTynaronmx Bo BTy3bl. [loa penakuueit M.M. CkanaBu. —
Onukc, 2013. - 608 c.

Crubnes, A.W. JlenumocTs 1 mpocthie yucia. — M.: MITHMO, 2017. -120 c.
CmmBak, A.B. Teicsua 1 oHa 3a/1aya M0 MaTeMaTuKe. 5-7 KJ1acchl: yaeOHOe To-
cobue g obmeodpazoBaTenbHbiXx opranuzamnuii/ A.B. CnuBak. — M.: IIpocse-
menue, 2018. — 201 c.

Uynkog, I1.B. Apudmernueckue 3anauu. —M.: MITHMO, 2017. — 64 c.
IOpuenko, E.B., IOpuenko, E. E. YpaBHeHus ¢ mapamMeTpoM M HECTaHIApTHbHIC
3agadu kiacc. — M.: MIITHMO, 2017. — 86c.



http://mmmf.msu.ru/archive/
http://www.p.oblems.ru/
https://www.mccme.ru/

I'eomeTpus
1.
2.
3.

4.

o

11.

12.

13.

14.

15.

16.

17,

18.

19.
20.

http://geometry.ru/

http://www.problems.ru/ — “HTepHET-TIPOEKT «3aaaum.
http://zadachi.mccme.ru/2012/#&pagel — nHPOPMAIMOHHO-TIONCKOBAsI CHCTEMA
«3agauu 1o reoOMeTpUnY.

banasu, O.H. ['eomeTpus: 3agaun Ha roToBBIX Yeprexax: 7-9 kmaccel/D.H. ba-
nasH. — PoctoB v/l @ennkc, 2013. — 233 c.

bimmakoB FO.A.I'eomerpus. 3amaun Ha noctpoenus. — M.: MIITHMO, 2016. —
155c.

bmunkos, FO.A., I'opckas, E.C. Bniucannsie yrisl. — M.: MIITHMO, 2017. — 168c.
['eometpus. 10 knacc. (yriayonenHoe u npodunsHoe o0yuenue). ABT.: [loroc-
kyeB E.B., 3BaBuu JL.U. 6-¢ u3n., crep. — M.: 2008. — 224 c.

['eometpus. 11 knacc. (yrimy6nenHoe u npoduiabHoe o0yuenue). ABT.: Iloroc-
kyeB E.B., 3saBuu JL.U. 2-e u3x., crep. — M.: 2004. — 368 c.

I'eomerpus. 7-9 knaccel. YueOuuk. ABt.: N1.@. Ilapsirun .— M.: 2012. — 464 c.
I'eomerpus. Yueonuk mist 10-11 xmaccos. ABt.: [Toropenos A.B. — 13- usm.:
2014. - 175 c.

I'eomerpus. YueOnuk mna 7-9 kimaccoB. ABT.: [loropenos A.B. 2-e uzn. — M.:
[Ipoceemenue, 2014. — 240 c.

I'onosuHa, JI. U., Arnom, U. M. Uaaykiusa B reometpun. — M.: MITHMO, 2019.—
96 c.

Il'opaun, P. K. Ilnanumerpus. 7-9 knaccel. — M. MITHMO, 2019. — 416 c.

3uB, b. I'. 3agaun o reomerpuu. 7-11 knaccel: yuedHOe mocodue 1jst 00111e00-
pazoBarenbHbIX opranuzanuii/ b. I'. 3us, B. M. Meiinep, A. I'. bBapxanckwuii. — M.:
ITpoceemenne, 2019. — 271 c.

3uB, b.I'. 3amaun o reomerpun. 7-11 kiaccel: yaeOHoe mocobue 1j1s 001eoopa-
3oBaTeabHbIX opranu3anuii/ b. I'. 3us, B. M. Meiinep, A. I'. bapxanckuii. — M.:
[Ipoceemenne, 2019. — 271 c.

IIpacoinios, B.B. 3agauu o reomerpun. 10 kimacc. — M.: MITHMO, 2019. — 96 c.
[Ipaconos, B.B. Pemienue 3a1a4 NOBBIIEHHON CIIOKHOCTH 1O reoMeTpuu. 7-9
KJIacChl: yueOHoe nmocodue Jyist o01eo0pa3zoBarenbHbIX opranuzanuii/ B.B. [pa-
conoB. — M.: [Ipocsemienne, 2019. — 239 c.

[Ipacomnos, B.B., Hlapsirun, U.®. 3agaun no crepeomerpun. (Boimyck 19 cepun
"bubnroreka MaremaTudeckoro kpyxka'). — M., Hayka, 1989. — 288 c.
[Tpaconos, B.B. 3agaun no mnaaumerpun. — M.: MITHMO, 2019. — 640 c.
Cru6nes, A.U. I'eomerpus Ha mOABIKHBIX yepTexax. — M.: MIITHMO, 2019. —
184 ¢
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5 OHEHOYHBIE MATEPHAJIbI

le/IMepr 33I[aHl/Iﬁ HTOI0OBOI'0 TEOPETUIECCKOIO KOHTPOJIA 110 ITporpaMme «Mare-
MaTHKa»

7 kJ1acc
1. (12 6annos) Pemuts ypaBHenue  [2x—1=5x—10
a+b L 16 —b*—a®-2ab
a’—4b+4a-b’ a’ +ab
3. (12 6ammoB) Ogno yucno Ha 140 menswine apyroro; 60% 6omipirero yncia Ha 64
6ompiie 70% Menbiero yucia. Halitu 3tu uncna.
4x% + x°
X+4
5. (14,08 6amnoB) B tpeyronbsarke ABC nposenens! meanana BM u Beicota BH. 13-
BecTHO, uTo AC=84 u BC=BM. Haiitu AH.

2. (12 6ammoB) YOpocTuTh

4. (12 6amnoB) [loctpouts rpaduk hyHKIIMH Y =

18,63-37,24 ynoBIETBOPUTEIHHO
37,25-49,66 xoporo
49,67-62,08 oTiinyHO

8 kiacc
Bapuanr 1

12+6J3  12-643 J
V314121643 V3-y12-6V3 )

1. (10 6annor) HaliTu 3HaueHUE BbhIpaKEHUS [

2+X
2. (10 6anmoB) Pemuth rpaduuecku cucteMy ypaBHCHHM y= Xx—11
y=3x—-2

3. (10 6ammoB) U3 cocyna 06bémMoM 10 J1, HAMOTHEHHOTO KUCIOTON, BEUTHIIA HECKOJIBKO
JUTPOB U JIOJIUIIU COCY BOJIOM; 3aTEM OIATH BBIIMIIM CTOJIBKO JK€ JIUTPOB PacTBOpA U
onsAThH AoJiik BoAoi. [locie aToro B cocyae octanoce 6,4 J1 YUCTON KUCIIOTHI.
CKOJIBKO KUCJIOTBI OBUTIO BEUIMTO B TIEPBBIA U BO BTOPOM pa3?

4. (12,08 6anmnoB) HaliguTe Bce 3HaueHuUs mapameTpa a, Mpy Kaxa0M U3 KOTOPBIX HE CY-
IIECTBYET HUA OJAHOTO 3HAYCHUS X, TP KOTOPOM OBI BHITIOJHSIOCH PABEHCTBO
X’ +2ax+4a<0,

5. (10 6amnoB) Yepes Touku A u C yrina ABC npoBeneHbI psiMble, IEPICHIUKYIISIPHBIC
CTOpOHAM yTJIa U nepecekaromiecs: B Touke D BHyTpu yria. Jlokaxkurte, 4T0 0KOJIO
yeTeipéxyroibauka ABCD M0XHO omucaTh OKPYKHOCTb.

6. (10 6amno) Iloctpoiite TpeyroapHuk no yriay B u cropone AC, eciu U3BECTHO, UTO
AB:BC=3:1.

20 — 37 — y10BII€TBOPUTEILHO

38 — 49 — xoporio

50 - 62,08 — oTstiuHO
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8 kiace

Bapuanr 2
. (12 6annoB) Pemuth ypaBHEHUE 22X+7 +— 3 = 1
X°+5Xx—6 X +9x+18 x+3

J2 V2

. (12 6annoB) YpocTuTh

W2 +1-1 JV2+1+41
T(3x+2)—3(7x+2) > 2x
(x=5)(x+8)<0
X' —13x*+36
T (x=3)(x+2)
KHX 3HAUCHUSX ITapaMeTpa a mpsiMas y=a uMeeT ¢ rpadukoM (yHKIIUH POBHO OJIHY
001y 0 TOUKY.

. (14,08 6amnoB) Haitgure momaap Tparenyuy, JMaroHaid KOTOpou paBHbI 15 u 7, a
cpennss nuHuA paBHa 10.

. (12 6anyoB) Pemmnth cucteMy HEpaBEHCTB {

. (12 6annoB) Iloctpouts rpaduk GyHKIIMU Y Y OIIPEACIIUTH IIPH Ka-

18,63-37,24 ynoBIETBOPUTEIHHO
37,25-49,66 xoportio
49,67-62,08 oTiinyHO

9 kaace
2X+7 3 1

2 3 =
X +5Xx—-6 X +9x+18 x+3
2013042 \4 1-np2-2n \3 3 n+3\°
. (12 6annoB) YopocTuts (a Cst_)n j *(acgﬂ ] *(bzlmj *[;"‘1j

V10 (37[)

. (12 6annoB) Peuuth ypaBHEeHHE

. (12 6amnoB) Haiitu tga,eciucosa =E,a € 7;2%

_ x*-13x*+36
T (x=3)(x+2)
KHUX 3HaYEHUSAX NapaMeTpa a npsiMasi y=a UMeeT ¢ rpaduKoM (PyHKIIMM POBHO OJTHY
001110 TOUKY.

. (14,08 6amnoB) U3 Bepmuubl npsimoro yria C tpeyronsHuka ABC nposenena BbI-
cota CP. Pamguyc okpyxHocTH, BnircanHOW B TpeyroiasHuk BCP, paBen 8, TanreHc

. (12 6annoB) Iloctpouts rpaduk GyHKIMU Y U ONPEACIIUTH IIPU Ka-

yria BAC paBen % . Halimute panuyc BnmcanHo# okpyHOCTH TpeyroibHuka ABC.

18,63-37,24 ynoBIETBOPUTEIHHO
37,25-49,66 xoportio
49,67-62,08 oTitMaHO
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10 xnacce
(10 6annos) Pemmure ypaBHenne vV3x2 — 25x + 51 = 7-2X

1-2sina _ 1-tga
1+sin2a 1+tga’

(10 6amnoB) Jlokaxxute TOKIESCTBO

lx—3]
(8 6annoB) Pemme HepaBeHCTBO ——— < 5-x2,

(12 6amnoB) K rpaduxy Gpyrkumu y = 3X - X% mpoBeicHbI ABE KacaTenbHbIe. [leppas
KacaTeJbHasl MpOBe/IeHa B TOUKE Ha rpaduke ¢ abcuuccoii Xo =2, BTopasi — B TOUKE
MakcuMyMa JanHoi pynkuuu. Haiinure miomans TpeyroibHruKa, 00pa30BaHHOTO
OCBIO OPJIMHAT ¥ 3TUMU KacaTeIbHBIMHU.

(10 6amnoB) Haiinure Bce pemeHus ypaBHeHHs 2¢0S2X — 4COSX = 1, yAOBIETBOPSIIO-
1€ HEPaBEHCTRBY sinx > 0

(12,08 6amtor) Haiinure miomans GUrypbl OrpaHMYCHHOMN JTUHUSAMHA Y=SINX, Y=COSX,

X=0uXx==.
2

20 — 37 — yIOBIETBOPUTEIILHO
38 — 49 — xopormro
50 — 62,08 — oTirnaHO

11 xnace
(9 6annoB) Pemmte ypaBHEeHHE 2* —8=+/27 — 3.
(log, x—1)(x* ~5x+6)
(2x+1)°
(9 6ammoB) Pemmte ypaBHEHHE 3sin® X —3sinxcos X +4cos” X =2 . YKaKHUTE BCE KOPHU

>0

(9 6amnoB) Pemure HepaBeHCTBO

ATOTO YpaBHEHUs, PUHAIICKAIINE TPOMEKYTKY (—% ﬂ :
(8 6anyioB) HaiiTu 1eiiCTBUTENBHYIO U MHUMYIO YaCTH, MOYJb U ApTYMEHT KOM-
6
(1+iJ§)

IINICKCHOI'O yucdliia z=———""—,

i
(8 6amnoB) U3 mocnegoBareabHOCTH uncen 1,2, ...,10 Hayrajg Oepyt 2 yucia. Ka-
KOBa BEPOSITHOCTH COOBITUSI A={0IHO U3 YKCeN MeHbIIe 4, a ipyroe Oonbiie 4}?
(9 6amoB) B OCHOBAHMH MUPAMUIBI TEKHUT TPEYTOIbHHK cO cTopoHaMu 3v3, 11 u
yraom B 30 rpagycoB Mex 1y HUMH. Bece 60koBbie pEOpa mupamuabl paBHbI 8.
Haitnure 00bEM nupaMuibl.
(10 6anmoB) IIpu Kakux 3HAYCHUAX MapaMeTpa a pelieHHeM HepaBeHCTBA
(x+11)(a—2x)
2x+4

<0 SBIAETCS MHOXKECTBO(-11,-2)U(8,+x)?

19-37 - ynoBneTBopuUTeIHHO
38-49 - xoporo
50-62 - oTnuuHO

31



INPUJIOKEHUE A

[Tpu pacnpenenenuu pedTHHTa Ha MPEAMET I KaXKI0ro OJIoKa (TeMbl) MpHCBanBa-
eTCsl mpeno/iaBaTeneM cBoi KodpduireHt cioxuocty — K ci1. (1o natubanipHoi mKanie):

1 — O4eHb nerkuii;

2 — Jlerkwuii;

3 — CpenHeil CIOXXHOCTH;

4 — BBICOKOM CJIOJKHOCTH,

5 — O4eHb BBICOKOM CII0KHOCTH.

N xosddunment 3naunmoctu — K 3H. (1o nsTHOALIBHOM 1IKae):

1 — Buytpubi10KoBasi 3Ha4UMOCTH;

2 — BHyTputemaTtuueckas (Mexx0J10K0Basi 3HAUUMOCTb );

3 — MextemaTuueckasi (BHyTPUKYpPCOBasi) 3HAYUMOCTH;

4 — MexkypcoBasi (BHYTpUIIPEIMETHASI) 3HAYUMOCTb;

5 — MexnpenmMeTHasi 3HAYUMOCTb.

IlepeBoa peiiTHHIa B IATHOAILHYIO HIKAJY.

ot 0-15% penTnHra — ypoBEHb Y3HABAHUS, OTMETKA «2» — HEYJAOBJIETBOPUTEIBHO;
oT 15-60% peliThHra — YpOBEHb 3alIOMUHAHUSI, BOCIIPOU3BEACHUS U IPUMEHEHUS B
CTaHAAPTHBIX CUTyalUsX, OTMETKA «3» — yJIOBJIETBOPUTEIILHO;

oT 60-80% peillTuHra — ypoBE€Hb IOHMMAaHUs, OTMETKA «4» — XOPOIIIO;

ot 80-100% peliTuHra — ypoBeHb MPOAYKTUBHBIA TBOPUYECKHIl; OTMETKA «5» — OT-
JINYHO.
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