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HOACHUTEJIBHAA 3AIINCKA

Hannas paboyas mporpamma o marematuke st 11 knacca pazpaborana Ha OCHOBE:
= OepepanbHOro 3akoHa «O0 obpazoBanuu B Poccuiickoit ®enepanum» (1. 22 cT. 2; 4. 1, 5
cT. 12; 9. 7ct. 28; 1. 30; m. 54. 3 cT. 47; m. 1 4. 1 ct. 48);
* ¢enepanbHOro 0a3UCHOr0 y4eOHOTO IUIaHa, yTB. MpUKa3oM MuHHCTEpCcTBA 00pa30BaHuUs
u Hayku P® ot 09.03.2004 Ne 1312;
* (eneparbHOrO0 KOMIIOHEHTa TOCYAapCTBEHHOTO O0O0pa30BaTENBbHOIO CTaHAApTa, YTB.
npukazoM MunucrepctBa o0pazoBanus u Hayku P® ot 05.03.2004 Ne 1089;
= 00pa3oBaTenbHONM MPOTPAMMbI MYHHUIIUTIATHBHOTO aBTOHOMHOTO 00IIe00pa30BaTEIILHOTO
yupexieHus «Cpennss mkosa Ne 31»;
= pexkoMeHgauuii aBropckux mnporpamMm A.I'. Mepsnsak, .A. Homuposckuit u JI.C.
Artanacsna, B.®. byry3osa, C.b. Kagomiiesa;
=  yyebHoro mmana MAOY «CIII Ne 31» na 2022-2023 y4ueOHBbIi TO;
= (QenepanpHOTO  MEpeuHss  Y4eOHUKOB, PEKOMEHIOBAHHBIX  (JOMYIIEHHBIX) K
HCIIOJIb30BAHMI0O B 00pa30oBaTEIbHOM IpoIlecce€ B 00pa30BaTENIbHBIX YUPEKICHUSX,
peanu3yIoux mporpaMmel oomero oopasoBanus u [lonoxenus o coctaBieHnn padouei
nporpamMMbl MAOY «CIII Ne 31».
Hannast paboyas mporpaMMa OpPHEHTHpOBaHA Ha ydamuxcs mnpoduibHoro 11 kimacca MAOY
«CIII Ne 31».
Paboyas nporpamma npeaHazHadeHa st padbotsl mo YMK:
1. Aneeobpa u navana mamemamuueckozo ananusa, 11 xn A.I'. Mepsnsk, JI.A. HomupoBckuid,
B.b. IlomoHCKu n ap. «Anrebpa 1 Havyana maTemMaTMyeckoro aHanmsa. 11 6a30Bblit U NPOPUIbHbBIN
ypoBeHb». MockBa. M3patenbckuii LeHTp «BeHTa-Mpad» 2020r. PekomengoBaH MuHHCTEpCTBOM
oOpazoBanusi u Hayku P® K wucnonbp3oBaHMIO B 00pa3oBaTelIbHOM TIpoliecce B
001e00pazoBaTeNbHBIX YUpekaeHUAX Ha 2022-2023 yueOHbIi ro.
2. I'eomempus, 10-11: Yueb. Ilns obmeoOpazoBarenpHbiXx yupexaeanit/JI.C. AtanacsH, B.D.
byry3oB, C.b. Kamommie u ap.- M.: Ilpocemenne, 2011. PexomennoBan MwuHHCTEpCTBOM
oOpazoBanuss M Hayku P® K wHcnonb3oBaHMIO B 00pa3oBaTebHOM Ipoliecce B
0011e00pazoBaTeNbHBIX yUpekaeHUAX Ha 2022-2023 yueOHbIii ro.
[Iporpamma paccumtana Ha 2022-2023 yueOnbi ron. CorjacHo deaepaabHOMy Oa3MCHOMY
y4eOHOMY IUIaHy I oOmieoOpa3oBaTeNbHbIX yupexaeHuit Poccuiickoit ®Depepanuu U
yuebnomy miany MAOY «CIII Ne 31» Ha usydenune mateMatukd B 11 (mpoduiabHBIN ypOBEHB)
OTBOJUTCSA 6 4acoB B Heelnmo, B rox 202 Jaca.

Ha u3yuenue anredpsl U 3JIEMEHTOB JIOTUKH U CTATUCTUKU OTBOJUTCS 4 yaca B HEJeNo, Ha
M3Yy4YeHHUE T€OMETPHUH - 2 Yaca B HeJeN0. YPOKOB KOHTpoJs — 12 yvacos. Ilpu sToM B paboueii
IporpaMMe mpeaycMOTpeH pe3epB CBOOOJHOTO BpeMeHU B o0beme 80 4acoB jIsl MOBTOPEHUS U
cCUCTeMaTH3aliK yueOHOTo MaTepHarna.

W3 Hux Ha U3ydyeHHue OTBOJIUTCS

e pazzen «Anrebpa» - 136 gacos (B ToM umciie 67 4acOB Ha IIOBTOPCHHE);

e paznena «['eomerpus» - 684yacoB (B ToM uncie 13 yacoB Ha TOBTOPEHHE).

Cpok peanu3anuu mporpamMmbl - 1 ydeOHBIH ro.

B paboueii mporpamme HamuiM OTpaKEHUE LEAM U 3aJa4d U3YYeHUS MaTeMaTUKH Ha
JAHHOW CTYNEHU OOpa30BaHUsA, U3IIOKEHHBbIE B (eAepalbHOM KOMIIOHEHTE TOCYAapCTBEHHOTO
CTaHJapTa 0011ero oOpa3oBaHus M0 MaTeMaTHKe.



Mesmu:
@dopMmupoBaHue MPEACTABICHUN 00 UAESIX M METOJAaX MaTEeMaTHKU, O MAaTEMaTUKE Kak
YHHUBEPCAIbHOM $I3bIKE HAYKH, CPEICTBE MOJIECIUPOBAHUS SBJICHUH U IPOLIECCOB;
OBnazneHue YCTHBIM U IHUCbMEHHBIM MaTEMATUYECKUM SI3bIKOM, MaTeMaTHYECKUMU
3HAHUSIMM U YMEHMSIMM, HEOOXOJUMBIMU Il U3Y4YEHUs IIKOJIBHBIX Hay4HO-
€CTeCTBEHHBIX JUCUHUIUIMH, JJIS TPOJOJDKeHHsS OO0pa3oBaHUS M OCBOCHHUS M30paHHOM
CHEIHAIbHOCTH Ha COBPEMEHHOM YPOBHE;
Pa3BuTHe JIOrMYECKOro MBINUIEHHUS, AITOPUTMUYECKON KYIbTYpPbI, IPOCTPAHCTBEHHOTO
BOOOpaXCHHUsSI, PA3BUTUS MATEMATUYECKOTO MBIIIJICHUS M WHTYHIHHA, TBOPYECKUX
CIOocOOHOCTEH Ha YpOBHE, HEOOXOAWMOM [UIS TPOJOJDKCHHsS OOpa3oBaHHS W IS
CaMOCTOSITENIBHOM /1€ATEIbHOCTH B 00JJaCTH MaTeMaTUKU U €€ MPUJIOKEHUI B Oyaylien
pohecCHOHANTBHOM JIeATETFHOCTH;
Bocnutanue cpenctBaMu MaTeMaTHKH KYJIbTYpbl JIMYHOCTH: 3HAKOMCTBO C HCTOpHUEN
pa3BUTHUSI MAaTEMAaTUKH, SBOJIOLMEN MaTeMaTHYecKUX HJed, NMOHMMaHHEe 3HAYMMOCTH
MaTeMaTHKH JUIsi OOIIECTBEHHOTO IIporpecca.

3agaum:
CI/ICTeMaTI/ISI/IpOBaTI) CBCJCHHUA O YHCIIAX, I/I3y1H/ITB HOBBIC BUJBI YN CJIOBBIX BBIpa)KeHI/Iﬁ nu
(hopMyJ; COBEpILIEHCTBOBATh MPAKTUYECKHWE HABBIKM U BBIUUCIMTEIBHYIO KYIbTYDY;
paciIupuTh W COBEPIICHCTBOBATH aireOpandeckoil ammapar, chHOPMHUPOBAHHOTO B
OCHOBHOf/i IIKOJIE, U HpI/IMeHI/ITI) €ro K pemeHmo MATEMATNUYCCKUX U HEMATEMATHUUYCCKUX
3aJ1a4;
pacIIupuTh W CHCTEMATU3UPOBATh OOIIME CBEICHHMS O (YHKIUAX, IMOTOJHUTH KJacc
M3y4aeMbIX (PYHKIUH, WIUTFOCTPUPOBATH MIMPOTY MPUMEHEHUs (PYHKITUH sl OTTMCaHUS U
M3Y4YEHUS PEabHBIX 3aBUCUMOCTEH;
pa3BUBAaTh TPEJICTABIICHUS O BEPOSTHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSAX B
OKPYXAIOIlleM MHUPE, COBEPIICHCTBOBATh MHTEIUICKTYaJIbHbBIC U PEUYEBBIC YMEHHS IyTEM
o0oramieHus: MaTEMaTHIECKOTO S3bIKa, PA3BUTHUS JJOTHIECKOTO MBIIILICHHUS,
MO3HAKOMUTE C OCHOBHBIMU HJEIMHU U METOJAMH MaTEMaTHUECKOTO aHAIN3a;
BBITIOJTHATh YCTHO U NMUCHbMEHHO apu(PMETHYECKUE ACHCTBUS HAJl YUCIAMH, IEPEBOIUTH
MPAaKTUYECKHE 3a7a9M Ha SI3bIK MaTEMaTHKH.
M3Y4YUTh CBONCTBA I€OMETPUUYECKHUX TEJ B MPOCTPAHCTBE;
(dbopmMupoBaTh YMEHHUS MPUMEHSTH IOJYYCHHBIE 3HAHHS IS PEIICHUS TPAKTHYCCKUX
3a/1a4, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHHUS, JIOTHYECKH 000CHOBBIBATH BBIBOIBI JIJISI
W3YYEHHUS IKOJIbHBIX €CTECTBEHHOHAYYHBIX AUCHHUTLINH.

H3meueuuﬂ, 6HECEHHble 6 npocpammy: B KAICHAAPHO-TCMATHUYCCKOC IIJIAHUPOBAHHC

BKJIIOUEHBI TPEHUPOBOUYHBIE M JUarHoctuueckue padoTsl cuctembl Cratlpan B kommuuectBe 1
paboTHI.
OcHoeHble munbl yueOHbIX 3aHAMUIL:

YPOK M3Yy4€HHUsI HOBOTO y4eOHOTO MaTepuana;

YPOK 3aKpeIlJICHUS U IIPUMEHEHUs 3HaAHW;

YPOK 0000111at0I11er0 TOBTOPEHHSI U CUCTEMAaTH3allui 3HaHUH;
YPOK KOHTPOJISl 3HAHUW U YMEHUM.

OCHOBHBIM THIIOM YpOKa SIBJISIE€TCS] KOMOMHUPOBAaHHBIH.

Dopmbl opzanusayuu y4edHoz0 npoyecca:
WH/IMBUyaJIbHBIE, TPYIIOBbIE, WHANBUIYAIbHO-TPYIIOBbIE, (PPOHTAJIBHBIE.
Ha ypoxkax ucnosb3yrorcs Takue (OpMbl 3aHATHH Kak:

MPAKTUYCCKUC 3aHATHUA,
TPCHUHT;



® KOHCYJbTalUs;
KoHTposb pe3ynbratoB 0OydeHMsI OCYHIECTBIIIETCS 4YEpE3 UCIIOJIb30BAHUE CIIEAYIOIIUX BUJIOB
oneHku W  KoHTposis 3YH: Bxomsdumi, Tekyuuid, TemaTH4ecKuil, UTOroBbid. Ilpm sTOM
WCTOJB3YIOTCS pa3iuyHble (GopMbl OIIEHKH U KOHTpoJst 3YH: koHTposbHAs paboTa, JOMAIIHss
KOHTpOJIbHAsE paboTa, caMOCTOsITeNbHAsT padoTa, JOMAIIHAS CaMOCTOsATEeNbHAs padora , TECT,
MaTeMaTUYECKUI TUKTAHT, YCTHBIN ONpOC, a TAKXKE TUArHOCTUYECKHUE U TPEHUPOBOYHbBIE PAOOTHI
cucrembl Ctatl pa, KOTOpBIE MO3BOJISAIOT APPEKTUBHO MOATOTOBUTH 00ydaeMbix K EI'D.
[IpomexyTouHas arTecTalds MPOBOJUTCS B COOTBETCTBUU C YCTaBOM 00pa3oBaTEIbHOIO
yupexJieHus B (POpMe HTOTOBOM KOHTPOJIbHON pabOTHI.
Texymuil KOHTPOJIb MPOBOAUTCS C LIEJIBI0 IIPOBEPKH YCBOCHHUS M3Y4aeMOr0 U IIPOBEPSIEMOIO
IIPOTPAMMHOI'0 MAaTepuaja;  COACPKAHUE  OIPEHECISAIOTCA YUYUTEIEM C Y4EeTOM CTEIECHHU
CJIOHOCTH M3y4aeMoro Marepuala, a Takke 0coOeHHOCTel oOydaromuxcst kiacca. Toroseie
KOHTPOJIbHBIE PA0OTHI MPOBOSATCS:

- IOCJIC U3YUCHHA HanboJee 3HAYNMBIX TEM IporpamMmal,

- B KOHIIE y4eOHOMN YEeTBEPTH.



COAEPKXAHUE TEM YYEBHOI'O KYPCA
Auredpa

I[HoBTOpeHue (54)
Tpuronomerpuueckue Gpopmyisl. Tpuronomerpuueckue ypasHeHus. [IponsBoanasi.

I'aasa . Iloka3zaTeanHas u jorapupmudeckasi pynkuuu(284acon)

IHokazarenbHast QyHKUMA

[MokazatenpHast QyHKIUSA, ee cBoiictBa M rpaduk. IlokasarenbHble ypaBHEHHUS U
HepaBeHcTBa. CHCTeMbl [OKa3aTeNbHBIX YpaBHEHMH U HepaBeHCTB. IIpomsBoaHble
MO0Ka3aTeabHON (PYHKIIMH.

B pesynbpTare M3ydeHus TEMBbI BCE yYallUuecs NOJDKHBI. 3HAmMb OIPENEICHHS, CBOMCTBA
MoKa3zaTreabHOH (YHKIUU, yMemp CTPOUTh €€ TpauK, NPUMEHATb CBOMCTBA IpU PEIIEHUU
YpaBHEHHH M HEpPAaBEHCTB, pa3BUBATh BBIYMCIUTEIbHYI0 U TIpa@UuecKyr0 KyJIbTypy Hpu
pELIEHUN YIIPaKHEHNMN.

Jlorapumuyeckas GpyHkuus

Jlorapudmsl. CpoiictBa Jnorapu@moB. OcCHOBHOE JIOTapU(MHUUECKOE TOXKJIECTBO.
Jlorapudm npousBeseHUs, YACTHOTO, CTENIEHH, NEPEX0]l K HOBOMY OCHOBaHUIO. JlecATHYHBIA U
HaTypaJibHbIN  JorapupMmpl, uyucio e. Dopmynsl Mepexoga K HOBOMY OCHOBAHHUIO.
Jlorapudmuueckass ¢yHkuus, ee cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHEHUS U
HepaBeHcTBa. [Ipon3BoHbIe JOorapu@mMuuecKoil PyHKINH.

B pesynbraTte u3yueHust TeMbl BCE ydalluecs JOJKHBI: 3HAmMb ONpPEEIICHHUs] U CBOMCTBA
nmorapudma 4ducia, onpeaeieHne U CBOWCTBA JiorapupmMudeckoit pyHKIIUH, yMemb CTPOUTH €€
rpaduK, IPUMEHATh CBOMCTBA NPH PEIICHUN YPaBHEHUH U HEPABEHCTB, UMETh NPEICTABICHUE O
IPUKIAJHBIX ACHEKTaX MPUMEHEHHs CBOMCTB Jjiorapupmuueckol (yHKUUH, 3Hamb HOpMyiy
nepexoaa K HOBOMY OCHOBAaHMIO U C €€ MOMOLIbIO yMemp BBIUMCIATH 3HAUEHUS JorapupmMoB
qHCce MPH JIF0OBbIX 33JaHHBIX OCHOBAHUSIX.

I'aasa Il. Murerpas u ero npumenenne (11 yacos)

[TepBooOpaznas. @opmyna Herorona—Jlelionuna. [lonsarue o0 ompeneeHHOM WHTErpajie Kak
IUIOUIaAM KPUBOJIMHEHHOW Tparmeuuu. [Ipumepbl mnpuMeHeHHs UHTErpaja B (usuke U
FEOMETPHH.

OcHogHasi yenb —  O3HAKOMIIGHHE Y4YalIUXCsS C MOHSATHEM IepBOOOpa3HOl U oOydeHue
HAXO0XJACHUIO MJIOMIAIeH KPUBOJIMHEWHBIX TPareuii.

[TonsiTe mepBOOOpa3HOIl BBOJIUTCS IMOCIE PACCMOTpPEHUsT (PU3NYECKON 3a7aud O HAXOXKJICHUU
3aKOHA JBIDKGHHS TOYKM 1O 3aJaHHOM ckopocTu. PaccmarpuBaroTcsi mepBoOOpasHbIe
KOHKpETHBIX (YHKIMIA M TpaBUiIa HAaXOXKACHUS MepBooOpasHbiX. [lnomanb KpuBOIHMHEWHOM
Tpamnenuy OMpeeNsseTcss Kak Mpeaesl MHTerpalibHbIX CyMM. boubllioe BHUMaHUE —yAenseTrcs
MPUIOKEHUSIM HMHTETPAIbHOTO HMCUUCICHHS K (PU3MYECKMM W TEeOMETPUUYECKHMM 3a/ayam;
3HAKOMCTBO C MpocTeUmmMu TuddepeHnaaTbHBIMU YPaBHEHUSIMU.

Inaasa I11l. DaemenTnl kKoMOuHaTOPpUKH. BruHom HebloTona. (12 yaca)

DneMeHTapHble U CJOXHBIE cOOBITHS. PaccMoTpeHue ciay4aeB U BEPOSTHOCTH CYMMBI
HECOBMECTHBIX  COOBITUH, BEpPOSTHOCTh MPOTHUBOMOJOXKHOTO  coObitus. Ilonartue o
HE3aBUCHUMOCTH COOBITHIA. BeposTHOCTh M CTaTUCTHYECKas YacTOTa HACTYIUICHUS COOBITHA.
Pemenne mpakTH4eckuX 3adady C [PUMEHEHHEM BEpOSITHOCTHBIX METOJIOB. Meroa
MatemaTudeckoi mHAyKuH. [lepecranoBku. Pasmerenus. Codyeranus (komOuHaiuu). bunom
Herorona.



OcnosHnas yenb — UCCICIOBAHUE MPOCTCHINTUX B3aMMOCBSI3EH MEXKy pa3IMUYHbIMU COOBITHAMHU,
a TaKXKe HAXOXXJICHHUIO BEPOSITHOCTEH HEKOTOPHIX BHUIOB COOBITHI Yepe3 BEPOATHOCTH APYIHX
COOBITHIA.

Knaccudeckoe omnpeeneHnue BEPOSITHOCTH CITy4aifHOrO COOBITHSI BBOJIUTCS MOCIIE PACCMOTPEHUS
OTHOCHTEJIbHOW YacTOThI (CTATHCTHYECKOW BEPOSTHOCTH) COOBITHS «BBIMAJI OPE» B OIBITE C
mo0packiBaHUeM MOHETHI. [IpearosiaraeTcsi OpraHu3anus peajbHbIX 3KCIIEPUMEHTOB HIIH
KOMIBIOTEPHBIX € I[EJIbI0 YCTAHOBJICHHS TOro (pakra, YTO TMPH YBEIWYCHUH YHCIIA
AKCIIEPUMEHTOB (HAIPpUMED, MPH MMOA0PACHIBAHUU MOHETHI MJIM KOCTH) OTHOCHTEJIbHAS 4acTOTa
paccMaTprUBaeMOro COOBITHS «Bce OoJiee MPHOIMKACTCS» K HEKOTOPOMY YHUCITY, SIBIISTFOIIIEMYCSI
BEPOSTHOCTHIO COObITHL. Takast paboTa MOMOKET OCO3HAThH M TIOHSATHE SIEMEHTAPHOTO COOBITHSI.

I'nasa V. DiaemenTnl Teopuu BepositHocTH ( 13 yacos)

Onepauuy Haa CcoOBITUSAMU. 3aBUCHMBIE U He3aBUCHUMble coObiTus. Cxema bephymnu.
CnydJaitHble BETUYHUHBI U X XapaKTEPUCTHKH.

HTorosoe noBropeHue Kypca ajareopsl (674acos)

YPpoKu UTOTOBOTO TIOBTOPEHHS WMEIOT CBOEH MLEJbK) HE TOJHKO BOCCTAHOBJICHHE B MaMSITH
yUaluXxcsi OCHOBHOTO MaTepuaia, Ho U 0000IIeHre, yTOUHEHHE ¥ CUCTEMaTH3aIMI0 3HAaHUH 10
anreOpe U HavaJlaM MaTeMaTHYeCcKOTro aHajii3a 3a Kype CpeHel IIKOJIbI.

[ToBTOpEHWE TpeArmoNaraeTcsi MPOBOTUTH TI0 OCHOBHBIM  COJIEPKATEIHHO-METOANIECKIM
JVHHSM U T[EJIecO00pa3HO BHICTPOUTH B CIICAYIOIIEM MOPSIKE: BBIYHCICHUS U TIPEe0Opa3oBaHMUs,
YpaBHEHHSI ¥ HEPABEHCTBA, (PYHKITNH, HaYajla MaTeMaTHIECKOTO aHaIH3a.

[Ipy mpoBeneHWHM WTOTOBOTO TIOBTOPEHHS TMPEIOJaraeTcs MIHPOKOE HWCHOJIh30BaHUE U
KOMOMHUPOBAHUE  PA3IMYHBIX THIIOB  YPOKOB  (JIEKIIMH, CEMHUHApPOB, MPAKTHKYMOB,
KOHCYJIBTAlIM W T. M.) C LEIbI0 OBICTPOro oOxBaTra OOJBIIOIO TO 00BEMYy MaTepuaa.
Heob6xomuMbIM 371eMEHTOM ypOKOB UTOrOBOTO MOBTOPEHHS SBJISIETCS CaMOCTOSTENbHasl paboTa
yuamuxca. OHa MmoJie3Ha Kak caMUM y4allUMCsl, TaK U YYUTEIIO Ui OCYIIECTBIECHUSI 0OpaTHOM
cBs3u. DopMbI MPOBEICHUS CAMOCTOSITENIBHBIX PaOb0T pa3HOOOpa3HbI: OT TPAJUIIMOHHON pabOThI
C ABYMs, TpeMs 3aJaHUsSMH JI0 TECTOB W paboT B (opme pabodyux TeTpajei ¢ 3amoJTHCHHUEM
po0esIoB B MPUBEIEHHBIX PACCYKICHUSIX.

I'eomeTpust

Metoa koopauHaT B nnpocTrpaHcrie (15 yacos)

KoopaunaTsl Touku ¥ KOOpAMHATHI BeKTOopa. CKalsipHOE NMPOU3BEACHUE BEKTOPOB. YpaBHEHHE
wiockoctu. Jmxkenus. [IpeoOpazoBanue moaoous.

OcHnognas yenb—CcPOPMUPOBATH YMEHHE yJAIIUXCSl IPUMEHSATh BEKTOPHO-KOOPIMHATHBIN METOT
K PEIICHHI0 33/lad Ha BBIYHMCICHHE YIJIOB MEXAY MPSMBIMH MU IUIOCKOCTSIMH M PACCTOSIHUN
MEXIY IBYMSI TOUKaMH, OT TOUKH JI0 MIOCKOCTH.

JlaHHBIN pa3zen SABISETCS HEMOCPEICTBEHHBIM TMPOJODKEHHEM TNpensiayiiero. Boautcs
MOHATHE MPSIMOYTOJbHOW CHCTEMBbI KOOPAMHAT B MPOCTPAHCTBE, JMAAIOTCA OIMpeesIeHuUs
KOOpJIWHAT TOYKH M KOOPJMHAT BEKTOpa, pPacCMaTpPHUBAIOTCS TMPOCTEHIINE 3a7adyd B
KOOpAMHATaX. 3aT€M BBOJUTCS CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KPATKO MEPEUUCIIIOTCS €ro
CBOICTBa (0e3 J0Ka3aTeNbCTBA, MOCKOIbKY COOTBETCTBYIOIINME JOKA3aTENbCTBA OBLIM B Kypce
TUTAHUMETPHUH) U BBIBOJATCS (DOPMYIIBI TSI BEHIYMCICHUS YIJIOB MEXKIY IBYMS MPSMBIMU, MEXIY
MPsIMOM ¥ TUIOCKOCTHIO. J[aH Takke BBIBOJ ypaBHEHUS IMIOCKOCTU U (POPMYINBI PacCCTOSIHUS OT
TOYKH JI0 TJIOCKOCTH.

B konie paszzaena u3ydaroTcsi ABUKEHHUS B MPOCTPAHCTBE: LIEHTPalbHAs CUMMETpHUA, OCEBast
CUMMETpUS, 3epKanbHas cuMMeTpHs. Kpome Toro, paccMoTpeHo mpeodpazoBaHue MO0 Ousl.
Hununap, konyc, map (17 yacos)

[Monstne uwmmuagpa. I[lnomanes mnoBepxHoctu nmnuHApa. [loHstHe Konyca. Ilmomans
MOBEPXHOCTU KOHyca. YceueHHBIM KkoHyc. Cdepa u map. YpaBHenue cdepbsl. B3aumHoe
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pacnofnioxkenue cdepsl u mockoctu. KacarenpHas miockocts k chepe. [Tnomans cdepsi.
OcHo6Has yenb—naTh y4yallUMCST CUCTEMATUYECKHME CBEIEHUS 00 OCHOBHBIX Telax H
MOBEPXHOCTSX BpAIllEHUs — IMIIMHPE, KOHYyCe, cdepe, mape.
W3yuenne Kpyrasix Ten (MUIMHAPa, KOHYyCa, Iapa) U UX MOBEPXHOCTEH 3aBepIaeT 3HAKOMCTBO
YYaIuXcs ¢ OCHOBHBIMH MPOCTPAHCTBEHHBIMU (pUTypamu. BBOISTCS IOHATHS IAIUHIPHYSCKOM
1 KOHMYECKOHM MMOBEPXHOCTEH, IIMINHAPA, KOHYCa, yceYeHHOro KoHyca. C IOMOIIbIO pa3BEpTOK
OTIPENIENAIOTCS TUIOMAN UX OOKOBBIX MOBEPXHOCTEH, BBIBOJISITCS COOTBETCTBYONINE (HOPMYIIBI.
3areM marorcs ompenesieHus cepsl U mapa, BEIBOJAUTCS ypaBHEHUE CHEphl U C €ro MOMOIIBI0
HCCIIEYeTCs. BOIPOC O B3aMMHOM pacroyiokeHHH cdepbl U 1uiockoctd. [lnomane cdeps
OTpeneNseTcss Kak TpeAed MOCIeIOBAaTeIbHOCTH IUIOMAACH OTHMCAHHBIX OKOJO Ccdepsl
MHOTOT'PaHHUKOB TPU CTPEMJICHWHU K HYJII0 HauOOJBIIET0 pa3Mepa KaxIou rpaHu. B 3amauax
paccMaTpUBAIOTCS Pa3IUYHbIE KOMOWHAIIMHM KPYTJIBIX TEI W MHOTOTPAaHHHKOB, B YaCTHOCTH
OTIMICAHHBIC U BITUCAHHBIC TPU3MbI U TTUPAMUT.
B manHOM paszzene M310KeHBI TaK)Ke BOMIPOCH O B3aUMHOM PAcCIONIOKEHHH cephl U MPsIMOH, O
CEUSHMSIX IMIMHIPHYECKON U KOHUYECKOH MMOBEPXHOCTEH PA3TMIHBIMH TUIOCKOCTSIMH.
Oo0bembl Tea (22 yaca)
O6bveM mpsiMoyrosibHOrO mnapasienenunena. O0beMbl NpAMON HpU3Mbl U HUIUHIpA. OO0bEeMbI
HAKJIOHHOW MPHU3MBI, MUpaMuIbl U KoHyca. O0beM miapa u miomans chepbl. OObeMBI apoBOTO
CErMEHTa, I1apOBOro CJI0S U IIaPOBOT0 CEKTOpa.
OcHogHas yenb—BBECTU NOHATHE 00beMa Tejla U BBIBECTH (POPMYIIbI ISl BBIYUCIEHUS 00BEMOB
OCHOBHBIX MHOTOTPaHHHKOB U KPYTJIBIX TeJl, H3yYCHHBIX B Kypce CTEPEOMETPHH.
[lonsiTne oObeMa Tenma BBOJWTCS AHAJOTHYHO TMOHSATHIO TUIOMIAAA TUIOCKOW (UTYPHI
@opMyTUPYIOTCS OCHOBHBIE CBOWCTBA 0OBEMOB M HAa MX OCHOBE BBIBOAUTCS (hopMmyna oObema
MPSIMOYTOJIBHOTO Tapajieenuriesia, a 3aTeM NpsMoi mpu3Mbl U MIHHAPa. PopMyisl 00BEMOB
JOPYTUX TeJl BBIBOAATCS C TMOMOIIbIO HMHTErpaibHOM ¢opmyinsl. Popmyna obbema ImIapa
HCIOJIb3YeTCs TSl BBIBOJIA GOPMYJIbI IJIOLIAAN ChHEPHI.
IToBTOpenue (14 yacoB)
[ToBTOpenue ompeneneHuid, ¢GakToB M TEOPEM IUIAHUMETPUU. MeToJ IOMOJHUTEIBHBIX
MOCTPOEHUN TIPH pelIeHnu 3a1a4. TpeyroabHuKU. YeThIpeXyroJbHUKH. BEeKTOphI Ha MIOCKOCTH.
OKpYXHOCTh
Anrebpandeckuii METO]I pelIeHHs] TEOMETPUUECKHX 3a1a4.

KonTposabHble padoThbl

Anreopa

Ne Tema Ne k/p
1. | IToBTOpenue kypca 10 kmacca BXOJIHAA
2. | [lokazarenpHas GyHKUIUA K-1
3. | Jlorapudmuueckas GyHKIuSA K-2
4. | MHTerpai u ero NpuMEeHECHHE K-3
5. | DnemenTsl koMOuHaTopuku. bunom HeroTroHa K-4
6. | DieMeHTBl TEOPUHU BEPOSITHOCTH K-5
7. | IloBTOopeHue AK.P.
8. | KonrponsHas pabora no marepuanam Cratl'pana K.P.

I'eomerpus
1. | Merox KoOpAMHAT B TPOCTPAHCTBE K-1
2 K-2
Hunuuap, KoHyc, map




O0BbeMBI TEN K-3

Cdepa, map K-4

N.K.P.
Wrorosas koHTposibHas paboTa

TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKHU YUYAIIUXCHA

B pezynemame usyuenus mamemamuku 11 knacca na npopunvnom ypoene yueHux 00/14cen

3HaTh/MOHUMATDH

3HAQYEHHE MAaTEeMAaTUYeCKOW HAyKH JUIsl pEIICHHs 3a7ad, BO3HUKAIONIUX B TEOPHUU H
MPaKTUKE; MHUPOTY U OTPAHUUCHHOCTh MPUMEHEHUS MAaTeMaTHUYEeCKHUX METOJIOB K aHAJIU3y
Y UCCIIEOBAHUIO MTPOIIECCOB U SIBJICHHI B MPUPOJIC U 0OIIIECTBE;

3HAYEHHE TIPAKTUKHA W BOMIPOCOB, BO3HUKAIOIINX B CAMOW MaTeMaTHKe, Uil (GOPMHUPOBAHUS
Y Pa3BUTHS MaTEMaTUYECKON HAYKH;

WJIeW  PACIIMPECHHs] YHUCIOBBIX MHOXECTB KaKk CIoco0a TOCTPOCHUS  HOBOTO
MaTeMaTHYeCKOTO ammapara Jyisi perieHus MPAKTHYECKUX 3a7ad W BHYTPEHHHUX 3ajad
MAaTEeMAaTHKH;

3HAYCHHE WJCH, METOJOB M PE3yJbTAaTOB alreOpbl M MaTEMaTHYECKOTO aHaau3a Jyist
MOCTPOEHHUS MOJICIIEN pEeAIbHBIX MTPOIIECCOB M CUTYAIINH;

BO3MOHOCTU T€OMETPHUH ISl OTMCAHUS CBOMCTB pealibHbIX MPEAMETOB U WX B3aUMHOTO
PacroJIOKEHUs;

YHHUBEpPCAIbHBIA  XapakTep 3aKOHOB JIOTMKM MAaTeMaTU4YeCKUX pPACCyKIeHUH, HuX
MPUMEHUMOCTh B PA3JIMYHBIX 00JIACTAX YEIIOBEUECKOM NIEATEIbHOCTH;

paznuuue TpeOOoBaHU, MPEABABIAEMbIX K JOKa3aTEIbCTBAM B MaTEMaTUKE, ECTECTBEHHBIX,
COILIMAJIbHO-3KOHOMMYECKUX U TYMaHUTApHBIX HAayKaX, Ha MPAKTUKE;

POJIb AKCHOMAaTUKU B MaTeMaTHKe; BO3MOKHOCTh MOCTPOCHUSI MaTEMaTHUYECKUX TEOPU Ha
AKCMOMAaTHYECKON OCHOBE; 3HAUEHUE aKCHOMATUKU JJISl APYruxX oOyiacTeil 3HAHUS U AJs
MIPaKTUKU;

BEPOSITHOCTHBIX XapaKTep PAa3IMYHBIX MPOLECCOB U 3aKOHOMEPHOCTEH OKpYXKAIOUIEro
MHUpa.

YucJioBble U OYKBEeHHbIE BHIPAKEHHS, YMETh:

BBIMOJIHATE apU(PMETUUYECKUEe JeHCTBUS, codeTass YCTHblE M IMCbMEHHBIE IPHEMBI,
IPUMEHEHHE BBIYUCIUTENbHBIX YCTPOICTB; HAaXOAMTh 3HAUEHHUs KOPHS HaTypaJlbHOM
CTENEHH, CTENEHU C palUOHAIBHBIM IIOKa3aTeleM, Jorapudma, HCIOJIb3ysd MpU
HE00X0AMMOCTHU BBIYMCIIUTENIbHBIE YCTPONWCTBA; M10JIb30BAThCS OLEHKONW U MPUKUAKON MpH
IIPAKTUYECKUX pacyeTax;

NPUMEHATh IIOHATHS, CBS3aHHBIE C JEIUMOCTBIO LEIBIX YHCEI, IPU PEUICHUH
MaTeMaTHYeCKUX 3aj1ay;

HaxOJUTb KOPHM MHOTOWIEHOB C OJHON IEPEMEHHOH, pacKiIaJblBaTh MHOTOYJIEHBI Ha
MHOKUTEIH;

BBINIOJIHATh JIEUCTBUA C KOMIUIEKCHBIMM YHMCIaMH, II0JIb30BATbCA T'€OMETPUUECKON
UHTEPIPETALIMEN KOMIUIEKCHBIX YHMCEJ, B MPOCTEHIINX CIydasX HaXOJUTh KOMILUIEKCHBIE
KOPHHU YpaBHEHUH ¢ JeHCTBUTENEHBIMU KO (UIIEHTaMH;

MIPOBOJIUTH MPEOOPA30BaHMsI YMCIOBBIX U OYKBEHHBIX BBIPKEHUH, BKIIIOYAIOIIUX CTETICHH,
panukansl, JorapumMbl 1 TPUTOHOMETPHUYECKHE (DYHKIINU;



UCnonbL306ams NpuUOOpementble 3HAHUSA U YMEHUs 6 NPAKMu4eckol OesmelbHOCmU U
NOBCeOHeBHOU dcu3HU OJis: TIPAKTUYECKHX pacueToB Mo (opmynaMm, BKIOUYas (OPMYIIBI,
COJiepXKaIllie CTETEHH, paJuKaibl, JOTapU(PMbl MU TPUTOHOMETPUUYECKHE (DYyHKIHH,
UCTOJB3Ys PU HEOOXOIMMOCTH CIIPABOYHBIE MAaTEPHAIIbl U MPOCTEHININE BHIYMCIUTEIbHbIC
YCTPOMCTBA;

DyHKIUH U rPpa@UKU, YMETh:

ONpENENATh 3HadeHHe (YHKIUM [0 3HAYEHUIO apryMeHTa IpHU pa3IMYHBIX crocobax
3aganns (QyHKINU;

CTPOMTH TPaPUKH U3yUYEHHBIX (DYHKIIHIA, BBIIIOJHATH MPEOOpa30BaHus IpadHKOB;
OTIMCBIBATH TIO TPaUKy ¥ 1Mo GopMyJie TIOBEJACHNE U CBOMCTBA (DYHKITHIA;

pelaTth ypaBHEHUs, CUCTEMbl YpPaBHEHUMN, HEPABEHCTBA, UCIOJb3Ys CBOMCTBA (PYHKIUN U
UX rpaduueckre npecTaBiIeHUs;

UCNONb306aMb NPUOOPEmEHHble 3HAHUSA U YMEHUS 6 NPAKMUYECKOU OesmenbHOCmu U
NOBCEOHeBHOU JCU3HU OJis: ONMCAHUS U MCCIEIOBAHUS C NMOMOLIBIO (DYHKIUI peaabHbIX
3aBUCHUMOCTEH, MpEACTaBIeHUs MX TIpadUyecKd; HHTEpPIpeTalnud IpaduKoOB peabHBIX
IIPOLIECCOB;

Hauana maTeMaTH4eCKOI0 aHa/In3a, yME€Thb:

HaXOJUTh CYMMY OECKOHEUHO YOBbIBaIOIIEH T€OMETPUYECKHIl MPOTPECCHH;

BBIYUCIIATH HpOI/IBBO}IHBIC nu nepBoo6pa3HLIe BHeMeHTapHBIX CbYHKI_[I/II\/'I, HpI/IMeHSISI npaBHna
BBIYHCIIEHUS IPOU3BOJAHBIX U IEPBOOOPA3HBIX, UCIOJb3Ys CIIPABOUYHBIE MaTEPHAIbI;
uccienoBaTh GYHKINUU U CTPOUTH UX TpaduKU ¢ IOMOIIbIO POU3BOIHOM;

pelaTh 3a/1a4y ¢ IPUMEHEHNEM ypaBHEHHS KacaTelIbHOH K TpaduKy QyHKINH;

pemaTh 3a7adyd Ha HaXOXKJICHHWE HAWMOOJBIIET0 W HAWMEHBIEro 3HaueHUs (YHKIUU Ha
OTpE3KE;

BBIUHCIISITH TJIOMIAIb KPUBOJIMHENHOW Tpanenuu;

UCNOIb308AMb NPUOOPEMEHHble 3HAHUS U YMEHUs 6 NPAKMu4eckou OesmelbHOCmu U
NOBCEOHEBHOU JHCU3HU OJis: PEIICHUS TEOMETPHUYECKUX, (DU3UYCCKUX, SKOHOMHUECKHX H
IpYruX MPUKIAAHBIX 3a7a4, B TOM YHCIIE 3a7a4 Ha HauOOJIbIIINE M HAUMEHBIIINE 3HAYCHUS
C IpUMEHEHHUEM arapaTa MaTeMaTHIECKOTO aHAJIH3a;

YpaBHeHUSs] U HEPABEHCTBA, YMETh:

pelaTh palloHaIbHbIE, I0KAa3aTelbHbIE U JOrapu(pMUUECKUE ypaBHEHUS U HEPaBEHCTBA,
VPpalMOHAJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

JOKa3bIBaTh HECIIOJKHBIE HEPABEHCTBA,

pelars TEKCTOBBIE 3aJayd C IOMOINBIO COCTABJIICHHWS YPAaBHEHHH, W HEPABEHCTB,
UHTEPIPETUPYS PE3YIIBTAT C YIETOM OTPaHUYEHUN YCIIOBHS 3a/1a4H;

n300pakaTh Ha KOOPJMHATHON MJIOCKOCTH MHOKECTBA PEIIEHUI YpaBHEHUI 1 HEPaBEHCTB
C IBYMs IIEPEMEHHBIMU U UX CUCTEM.

HaXO/UTh NPUOIM)KEHHBIE PELICHUs YpaBHEHHUH M MX CHCTEM, MCIOJb3ys rpaduyeckuit
METOJ;

peliaTh  ypaBHEHMs, HEpaBEHCTBA M CHCTEMbl C IPUMEHEHHEM TIpaduyecKux
MPEJCTaBICHUN, CBOUCTB (PYHKIIMIA, TPOU3BOIHOM;

UCNONb308aMb NPUOOPEmenHble 3HAHUA U YMEHUs 8 NPAKMUYEeCcKoU OesmenbHOCmu U
NOBCEOHeBHOU HCU3HU OJiA: TIOCTPOEHUS] M HCCIEAO0BAaHUS MPOCTEHIINX MaTeMaTHYECKUX
MoOJeei;

JIeMEeHTBhI KOMOMHATOPHUKH, CTATUCTHKH M TCOPHH BEPOSAITHOCTEH, YMETh:

pemars MpocTedinne KOMOMHATOPHBIE 3aJadyd  METOJoM Iepebopa, a Takke ¢
WCIIOJIb30BAaHMEM  M3BECTHBIX  (opmyn,  TpeyroinbHuka  Ilackams;  BBIYHCIATH
koa¢puimentsl OmHOMa HploToHa MO (dopMyne M C HCIOJB30BAHMEM TPEYTrOJbHHUKA
ITackans;



BBIYHCIISITE BEPOSTHOCTH COOBITHI Ha OCHOBE MOJCUETa YHCIa HWCXOJOB (TpocTeiime
Clly4amu);

UCNOIBb306aMb NPUOOPEMEHHble 3HAHUS U YMEHUSl 8 NPAKMUYECKOU OesmelbHOCmU U
NOBCEOHEBHOU JHCU3HU O/ aHAIIM3a PEATbHBIX YHUCIIOBBIX JAHHBIX, MPEJICTaBICHHBIX B
BHJIE TUArpaMM, TpaduKoB; IS aHAIH3a HHPOPMAIIMU CTATUCTHYECKOTO XapaKTepa.

I'eomerpus

Ymersn:
COOTHOCHTD IUIOCKHE T€OMETpUYECKre UTypbl U TPEXMEPHBbIE OOBEKTH C UX OMUCAHUSMH,
4epTekaMu, H300paXKCHUSMHU; pa3iiiyaTh W aHAIU3UPOBAaTh  B3aWMHOE PACIIOJIOKEHUE
uryp;
n300paxkaThb reOMETpUYECKHE (PUTYpHI U TeNa, BHIIOIHATH YEPTEXK MO YCIOBUIO 33]1a4H;
peniaTh reOMETPUYECKHE 3aJa4M, ONUPAsCh HA U3yYEHHBIE CBOMCTBA IUIAHUMETPUUYECKHUX U
CTepeoMeTpUYEeCKUX (GUIYyp U OTHOLIEHUN MEXAy HHUMH, NPUMEHSAS aireOpanvyeckuil u
TPUTOHOMETPUUECKUH ammapar;
IIPOBOJIUTH JOKAa3aTEIbHbIE PACCYXKACHUS IPU PEUICHUU 3a7ad, JO0Ka3bIBaTh OCHOBHBIC
TEOPEMBI Kypca;
BBIYHCIISATh JIMHEHHBIE AJIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOHPUrypanusix, 00beMbl U
IJIOLIAI MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUIINX KOMOMHALIHA;
MPUMEHSITh KOOPAWHATHO-BEKTOPHBIA METOJ JJIsl BBIYMCIICHUS OTHOLICHHM, paccTOSHUN U
YTIIOB;
CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB U N300pakaTh CEUEHUS TEJ BPaAIICHHUS.
Hcnonvzoeams npuobpemennvie 3HAHUA U YMEHUS 6 NPAKMUYECKOU OesimenbHoCmu U
NOBCEOHEBHOU HCUZHU OIS

uccieoBaHusl  (MOJICNMPOBAHUS) HECIOKHBIX IPAKTHYECKMX CHTYallMd Ha OCHOBE
M3y4YeHHBIX (DOPMYIT U CBOUCTB (PUTYD;

BBIUMCIICHUS JJTHH, IUIOMIAIeH 1 00hEMOB PEaTbHBIX OOBEKTOB MPH PEIICHUU MPAKTUICCKUX
3aja4, UCIIOJIb3Ys TPH HEOOXOAUMOCTH CIIPABOYHHUKH U BBIYMCIUTEIBHBIC YCTPOMCTBA.

TEMATHYECKHWH ILTAH
AJI'EBPA
KoaunuyecrBo 4yacos
Ha 3a4€ThI,
KOHTPOJIbHBIE,
N n/n HaumenoBaHue pa3aejioB ¥ TeM Koauuecrso NMPaKTHYECKHE
Hacos padoTkl,
CaMOCTOSITe/IbHbIE
padoThI
IToBTOpenne kypka 10 kmacca 5
1. ITokazaTenbHas u norapudmuyeckas QyHKIUs 28 K/p-2;¢c/p-6
2. WHTerpan u ero npuMeHeHue 11 k/p—1;¢c/p-3
3. OneMeHThl KoMOMHaTopuku. bunom HeroToHa 12 k/p—1;¢c/p-3
4. ONEMEHTHI TEOPUH BEPOSITHOCTH 13 k/p—1;¢c/p-3
S. IloBTOpEHNE 67 k/p-2;¢c/p-20
Hroro 136 K/p—7;¢/p-35

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE
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KYPC AJITEBPbI
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Neypoka | Ne Tema ypoka Bun xonTpOns TpeboBanne k | Hata | Koppe
ypo YPOBHIO KTHPOB
Ka YCBOCHUS Ka
B Martepuana
TEeM
e
IToBTOpenue (54)
1. 1 HOBTOp eHHe. Hnousudyanvuasi.
YcrTHbli onpoc 1o
Tpuronomerpuueckue KapTouKam
ypaBHCHUS U HEPABEHCTBA.
2. 2 HOBTOp eHHeE. Hnousudyanvhast.
YcTHbli onpoc 1o
Tpuronomerpuueckue KapTouKam
ypaBHCHUS U HEPABEHCTBA.
3. 3 | oBropenwue. [IpaBuia S’;’HOW@W«%H(M
v CTHBIU OIIPOC 110
BBIYHCIICHUS TPOU3BOIHOM. KapToUKaM
4. 4 | lloBropenwue. [Ipumenenue Hnousudyavas.
o YcTHBIN ompoc o
MIPOU3BOTHOM. KapTouKam
5. 5 AI[MHHHCTpaTHBHaH Hnousuodyanvuas.
KonrtponbHas pabora
KOHTPOJIbHAasi padoTa
Iloka3zaTesabHas u Jorapupmuyeckas pynkuuu (284)
6. 1 | AHanu3 KOHTPOIBHOW PabOTHI 5”0“6%@“%%& Yuamwuiics
CTHBIU OIIPOC 11O
H UTCiAa
Crenenb ¢ MPOU3BOJIEHBIM —— aydauTc
JICHCTBUTEIIBHBIM [TOKA3ATEIEM. OIEpHPOBATDH
ITOHATUEM
7. 2 | Toka3artenbHas pyHKIHSL. Huousudyanshas. OHATHE
VYerHeli onpoc mo CTCIICHD C
KapTOYKaM IEUCTBUTEIbHBIM
8. 3 | Crenenb ¢ MPOU3BOILHBIM fn/’”()M@MOWMWI6 ToKa3aTeseM,
o OBCpOYHas paodoTa.
JIEUCTBUTEIBHBIM IT0KA3aTEIIEM. posep P [IPUMEHATD
IMokasatenbHast GyHKITHSL. CBOMCTBA CTCTICHH
c
IEUCTBUTEIIHLHBIM
HOKa3aTeseM.
VYyanumiics
HAY4UTCsl CTPOUTH
rpaduk
[I0Ka3aTeNnbHON
(hyHKIMU 1
MIPUMEHSITH €€
CBOIICTBa.
9. 4 | TloHsITHE MOKA3aTEIBHOTO gf”a”@%owﬂf’”” Yuyammiics
CTHBIU OITPOC 11O
Hay4YuTCA
YPaBHCHHL. KapTO4KaM o
pacro3HaBaTh
10. 5 | IMoka3arenbHbIC YpaBHCHUSL. Hnousudyanshas.
yp VeTHbiii onpoc 1o HOKa3aTeNbHOE
KapTo4KaM YpaBHEHUE,
11. 6 | PemreHue moka3aTenbHBIX ?Hf)“f‘“f)yaﬂbﬂfm peuathb
v COPCTUYCCKUHU OIIPOC. IIoKa3aTejlbHOe
YpaBHEHUH pa3IMYHbIMU TIposepouras padoTa. S
METOAAMU
Ppas3siInYHbIMHA
METOaMHU.
12. 7 | IoHsTHE MOKA3ATETBHOIO 3”0“6'{@%””& Vuanmiics
CTHBIU OIIPOC 110
Hay4YuTCA
HEpaBEHCTBA. KapToUKaM y4
ACIIO3HABATD
13. 8 | IMokasaresbHbIE HEPABEHCTBA. Hnousudyanshas. P
p TTposepounas paboTa. MIOKa3aTeIbHOC
HEPaBEHCTBO,
14. 9 | Peurenue mokasateabHbBIX gﬂ(’"f"{f)ﬂ’ﬂbﬂaﬂ pelath
CTHBIU OIIPOC I10
HEPaBEHCTB Pa3IUYHbIMU KapTouKam TIOKa3aTeNbHOE
METOoJaMHu HEPABCHCTBO
A3JIMYHBIMU
15. 10 | KourposnbHasi padora Nel mo Hnousudyansias. P
P P Kourponpuas pabora METOaMHU.

Teme «IlokasarenbHan
¢pynxnus. IloxkaszarenbHble
YPaBHEHHSI H HEPABEHCTBA»
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16. 11 | AHamu3 KOHTPONIBHO paboThI. Hnousuoyarsnan Yeruwiii | Vyanuiics
[onsitre norapudma. O1IPOC IO KAPTOTIa HayqIuTCH
o IICPHUPOBATH
17. 12 | Jlorapudm u ero cBoicTBa. Hnousudyanvhas. OnepHpoBa
YcTHBIH orpoc 1o IIOHATHUEM
KapToyKaM J'IOl“apI/I(i)Ma,
18. 13 | CgoiictBa norapudma. Hnousudyansas. JIOKa3bIBATh U
YcTHbIi onpoc 1o IPUMEHSTD
KapTo4KaM .
= CBOWCTBa
19. 14 | IlpumeHenue CBOICTB Hnousudyaivias. norapadma
fTorapuhMa pH pelicHHH ITposepounas pabora p .
YIPAKHEHUH.
20. 15 | [onsitue gorapupmMUYECcKOit $H0“6@0ya«7bﬂaﬂ~ Vyamuiics
CTHBIU OIIPOC 110
(hyHKITUH. ve— HAYYHUTCS
acro3HaBaTh
21. 16 | CgoiicTBa sorapudmMuyeckoit Huousudyashas. P
p (b YcTHBIN orpoc 1o J'IOFapI/I(i)MI/I‘-IeCKy
(hyHKITUH. KapTOUKaM 10 QYHKIHIO,
22. 17 HOCTpOCHI/Ie rpa(bmca Igﬁdueu()yaﬂbna;% HMCIIOJIB30BAaTh €€
o OBCpOYHAas padoTa T
norapupMuIecKoil pyHKIIUH. poRep P CBO(I%CTB‘*»
= rpaduIecKu
23. 18 | I'padmueckuii criocod perieHwus 5”0“6%@“%”% pelaTh
o CTHBIU OIIPOC 11O
norapu()MHUUYECKUX YpaBHCHHIA. KaprodKam ypABHEHMS.
24. 19 | Jlorapudmuueckre ypaBHEHHSL. Huousuodyansras. Yuamuiics
VYeTHbli onpoc o HAY4HTCS
KapTOuKaM
acro3HaBaTh
25. 20 C110cO0BI DEIICHUH HUnousuoyanvnas. p
P o VeTHbI onmpoc o norapudmMueckoe
norapu()MHUYECKUX YpaBHCHHIA. KaprouKay ypaBHeHwe,
26. 21 | Pemenue gorapupMUIECKUX Huousudyanshas. pemrate
YpPaBHEHUH pa3InuHBIMU Hposeposas padora norapummeckoe
ABHCHHC
METOaMHU. yp
PpasiinYHbIMHA
METOIAMHU.
217. 22 | Jlorapupmuyeckue gf”"”@@yaﬂl’”m Yuamuiics
CTHBIU OITPOC 11O
HEpaBEHCTBA. KAPTOUKAM gzz’qgc;l X
I1I03HAaBaTb
28. 23 | Crioco0bI pereHust Hnousudyanvhas
Jorapu(MUIeCKUX HEPaBEHCTB. VeTHBI Onpoc o Torapuiyirieckoe
——— HEPaBEHCTBO,
29. 24 | Pemenue norapudmmudeckux Hndusudyanvnas. petatb
HEDABEHCTB DA3TNUHBIMH TIpoBepounas pabora JIOFapI/I(I)MI/I‘{eCKI/Ie
P p HEPaBEHCTBA.
METOaMHU.
30. 25 | TIpousBoaHas moka3aTeabHOM gf”a”@%owﬂbwﬂ Vuaumiics
CTHBIU OIIPOC 11O
(I)YHI(LII/II/I. KapTOYKaM f)IaZ‘II/ITZH a
= [IEPUPOBATH
3L 26 | IpousBoanas jsorapudmMudeckon | Hnousuoyarsias. PHp
IIposepounas paGora TIOHATHEM
dyHKITHH. HATYpPAIEHOTO
32. 27 | IlpousBoaHas MOKa3aTEIbHOM U 3”0“6'{@””"”“1 snorapu¢ma,
19 CTHBIU OIIPOC 110
norapudmudeckoit GyHKIIHH. KapTouKam Ha?éol;ﬂ(T)b
IIPOU3BOAH
33. 28 | KontposbHas paGora Ne2 nmo e P S
A KonTponbHas padora 1IOKa3aTEIbHOH,
Teme «Jlorapudpmuyeckas Jorapu(MIIECKo
¢yukuus. Jlorapudgmuyeckue if ¥ CTeIIeHHOMH
YpaBHEHHS M HEPABEHCTBA. (hyHKIHH.
IIpousBoaHbie MOKa3aTeNbHOM
U JIOrapu(pMUvecKoi
byHkumii»
Hurerpan u ero npumerenue (11 yacon)
34. 1 | AHanu3 KOHTPOJIBHOM PabOTHI. 3”(’”8'{@“'"’*‘“1 Yuaumiics
v CTHBIX OIIPOC I10
[ousTre nepBOOOPa3HOIA. KapTOuKaM HayanTCs
o OIepupoBaThb
35. 2 | OcHoBHOE CBOICTBO Hnousudyanshas. PP
6 . TTposepounas paboTa HNOHATHAMU
IIEpBOOOPAZHON. TIepBOOOPaA3HOI
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(ynxummy,

HEOIIPEIEICHHOT 0
HUHTEIrpaja,
JOKa3bIBaTh U
HUCIIOJIB30BAaTh
OCHOBHO€
CBOMCTBO
MepBOOOPA3HOM,
HaXoauThb
epBOOOpa3HbIe
(hyHKIHIH.

36. 3 | paBuma HaxoxaeHUS SI;IHOW@W%HM Vyaniuiics

v CTHBIU OIIPOC 110
H UTCA
epBOOOpa3HOM. KapTouKaM ay4quTc

JOKa3bIBaTh U

37. 4 | O6uwmit BUj MepBOOOPa3HON. Hnousudyaiias.

m A Tep p VeTHblit onpoc no NPUMCHSATH
KapToYKaM IpaBujia
38. 5 Pemenue 3aJ1a4 Ha HAaXO0KJICHHUE Hnoueuoyanvnas. HaX0XICHUA
TepBOO 6pa3HOI71 ITIpoBepouHas paboTa epBOOOPa3HOIL.
39. 6 | ITmomame KpUBOTHHERHOM 5”0“6%@“%%& Yuarmmmiics
CTHBIU OIIPOC 11O
H HUTCA
Tpanecuuu. KapTOYKam ayaurce
= OIIEpPUPOBATH
40. 7 | OupeneneHHbId HHTETPAIL Hnousudyanvnas.
p p VYerHbli onpoc o IIOHATHAMUA
KapTouKam KPUBOJIMHENHON
41. 8 ITnomanb KPUBOIMHEHHOM glz()um{dyaﬂbuaﬂ. Tpamnenuu u
19 CTHBIU OITPOC IO OIIPEICICHHOIO
tpamenun. OnpeneneHHbIit Kaprodam pea
WHTErpa MHTErpaja,
FT— JOKa3bIBaTh
42. 9 | Pemenwne 3am1a4 Ha BEIMHCICHHE Hgozzgoﬁf;;”gjém dopmyry ans
IUTIONIAAN KPUBOJIMHEHHON BBIIHCIICHS
Tpamneunuu. TUTOIIATH
KPUBOJIMHEHHON
TpaneLuy,
BBIYUCIIATH
IUIOIIA b
KpUBOJIMHEHHON
TpaneLnuy,
JOKa3bIBaTh 1
TNIPUMEHSTDH
CBOIICTBa
OTPEICTICHHOTO
HHTErpaa.

43. 10 | Berunciienue 06bEMOB Tell. Hnousudyaneias. Vuammuiics
YcTHBIH ompoc o HAYUATCS
~eproTay CIIOJIB30BAaTh

u
44, ° Hnousuoyanvuas. .
11 | KonTpoabHas pa6ora Ne3 mo . ) MATOMATHICCKI
O] 0. a. a0oTa
Teme «MHTErpas u ero HTPOIBHASA PaboT: ammapat
NPUMeEHEHHe». BEIYHCICHTS
0o0béMa Temna ¢
HOMOILILIO
HWHTETPUPOBAHUSL.
JuiemeHThbl KOMOUHATOPUKU. BuHoM HbroToHa.(124)
45. 1 | Anamus KOHTPOIBHON pabOTHI. gﬂ(’”f"{f)y“ﬂb*‘“i Vuammiics
v CTHBIU OIIPOC I10
Meroa MaTeMaTHYECKOM KapToUKam HAay4uTCs
MHyKIHH. MIPOBOJUTH
OKa3aTeTbCTBO
46. 2 | Jloka3aTeasCTBO METOLOM Hnousudyarvhas. A
o YcTHbIi ompoc o METOIOM
MaTeMaTUYeCKON UHAYKIUH. KapToUKam MATEMATHICCKOI
HWHAYKIUU.

a7. 3 | [lepecraHoBKH. Hnousudyansuas. Vyaruiics
VcTHBII onpoc 1mo Haqu/ITC;I
KapTo4yKaM
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48. 4 | Pa3mericHus. Hnousudyanvhas. OIIEPUPOBATH
e s
YIIOPAIOYEHHOTO
49. 5 | Pemrenue 3a1a4 Ha IEPECTAHOBKH ggggzggﬁﬁﬂgj&m MHOKECTBA,
U pa3MeIleHHS. HaXOJUTh
KOJIMYECTBO
TIEPECTAHOBOK
JaHHOI'O n-
3JIEMEHTHOTO
MHOJKECTBA,
KOJINYECTBO
pa3MeIleHuit U3 n
3JIEMEHTOB 110 k
3JIEMEHTOB.
50. 6 CoueTanusl. HHOM(;Li()yaﬂbHail. Vyanuiics
e L
’ OIepUpOBaTh
51. 7 Haxon()le%ne KOJIMYECTBA 52’?:3;%&2’2‘?0 OHSITHEM
coueTaHuii 1o popmye. KapTOUKaM «co4eTaHus 13 n
52. 8 Pelienue 3a1a4 Ha coUeTaHuE. Hnousudyanvnas. 9JIEMEHTOB I10
[IpoBepouHast paboTa koneMeHnTOB U
NPpUMCHATH
HOITY4EHHYIO
¢dopmyny npu
PpCUICHUH 3a1a4.
53. 9 | bunom HeroToHA. Hnousudyanvnas. Vyammuiicst
yeomere | waynen
HUCITIOJIB30BAaTh
54. 10 | ®opmyna 6uHoma HeroToHa mpH ggf:li?ﬁﬁgl;’zago (bopmyity GHHOMa
pCIICHHN 3a/1a4. KapTOYKam Herotona.
55. 11 | Tpeyrompuuk Ilackajs. Hnousudyarvhas.
ITpoBepounas pabora
56. 12 | KoutpoabHas padora Ned mo Hnousuoyanvrasn
TeMe «DJIeMEeHThI KonrponbHast
KOMOMHATOPUKHU. BuHoM pabora
HbroToHAa.»
DJjieMeHThl TeOPUH BeposiTHOCTeH. ( 134)
S57. 1 | AHamu3 KOHTPOIBHOM PabOTHL. Hrousuoyarsras. Yuyammiics
Oreparyu HaJl COOBITHAMH. Z:;f;’;i;; poemo Ha;’:HCTZﬂ
— PEICTABIIATh
58. 2 | O6benunenue CO6LITI/IE/I, ggf:;?gﬁggféago COOTHOMICHISL
repecedeHne COOBITHI 1 KapTouKam MEKITY
JONOJIHEHHE COOBITHH. COGBITHSME C
59. 3 | lpaBwiia HaXOKIAECHUS Huousuoyanohas. HOMOILBEO
BEPOSITHOCTH PE3YIBTATOB Tiponepouras padora AuarpamMmm
oreparii HaJl COOBITHSIMH. Ofinepa,
OIIEpHPOBATH
TIOHATUAMHA
HECOBMECTHBIX
COOBITHH,
onepaunuit
00BbEeIMHEHMS,
HEPECEUCHNS,
JOITOJIHCHUA
COOBITHH,
JOKa3bIBaTh U
MNPUMCHATH
npaBujia
HaXO0XICHUA
BCPOATHOCTHU
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pPe3yNbTaToOB
onepauui Haj

COOBITHSIMH.
60. 4 | 3aBucuMBIE U HE3ABUCHMBIE 5”0"6{0Wﬂbﬂaﬂ~ Vuammiics
CTHBIU OIIPOC 110 H UTCS
COOBITHSL. — ayquTe
OIneprupoBaTh
61. 5 | BeposATHOCTb 3aBUCHMBIX Huousudyansiasn.
(1)? o YcTHBIN orpoc 1o HOHATHAMH
COOBITHH. KapTOYKaM YCIIOBHOM
62. 6 | BeposTHOCTD HE3aBHCHMBIX 31//1”"“6‘{@“”””” BEPOATHOCTH,
o CTHBIU OIIPOC 110 3aBUCUMBIX U
COOBITHIA. KapTouKaMm
HE3aBHUCHUMBIX
63. 7 | Pemrenne BepOATHOCTHBIX 3a1a4 ggg:zggﬁ:’;ﬂggma COOBITHIA,
C IOMOILIBIO HOCTpOGHI/I;I MPUMEHATb MCTOI
JIEHI0IPaMM. peLICHNA
BEPOATHOCTHBIX
3a/1a4 C TIOMOIIBIO
MOCTPOCHUS
JIEHIOTPAMM.
64. 8 Cxema BepHYJUII/I. HHOM(;Li()yaﬂbHail. Yyanmiics
YcTHBIN ompoc 1o HAYUHTCS
—ProTes OIepUpPOBaThH
65. 9 | IIpumenenue cxembl bepaymiu Huousudyansras.
p PHY. KoHTpombHas padota TMOHATHEM «CXeMa
JUISL COOTBETCTBYIOIINX BepHyum»,
BCPOSITHOCTHBIX MOJICIICH. MPUMEHSATH €€ AJIs
COOTBETCTBYIOLIH
X BEPOATHOCTHBIX
MOJIEIICH.
66. 10 | CnyuaitHble BeTMUUHBIL. SIH"W@Y‘W”M Yuamuiics
CTHBIU OITPOC 11O HayLH/ITCﬂ
SO OIEpPUPOBATH
67. 11 | CmyuaiiHbie BEUIHHBI U UX Hnousuyansnas.
v ITpoBepounas pabora HOHATHAMHU
XapaKTEPUCTUKH. cyuaitHoM
68. 12 | PacnpeneneHue BepOsSTHOCTH gHaue@yaﬂbHM BEJIMYHHBI,
19 v CTHBIU OITPOC 11O
acrpeseseHus
CIIy4YallHOU BEJIMYUHEL. N S— pacnpen .
BCPOATHOCTEH
69. 13 | Kontpoanuas pagora Ne5 Hnousudyansnaz. D o
- KonTponbHas padora CIydanHon
«J1eMeHTBI TEOPUH BEJTYMHEI,
BePOSITHOCTEI» MaTEMATHIECKOTO
OXKUJIAHHS;
HCIIOJIB30BaTh
MaTeMaTU4ECKUU
amnmapat Ui
aHaJIn3a U OLICHKN
CITy4aiHBIX
BCIIMYMH.
IloBTOpEHHE M cucTeMaTH3alMs Y4eOHOTro MaTepuasa (674)
70. 1 | AHanu3 KOHTPOILHOM PabOTHL. 3”0“6'{@””"”“1
CTHBIU OIIPOC 110
IToBTOpenue. PaunonanbHbie N—
ypaBHEHUSI.
71. 2 [ToBTOpenue. PaninonanbHbIe Huousudyamsnas.
VCTHBIN onpoc 1mo
YpaBHEHUS ¥ HEPABEHCTRA. —
72. 3 | MoBropenne. CpoiicTBa creneHn | Hnousuoyarna.
v VCTHBIN onpoc 1mo
C JCHCTBUTENBHBIM TOKA3ATENCM. | ot uan
73. 4 | TloBropenne. CBOWCTBA KOpHS n- | Hnousuoyarsnas.
o YcTHbIi onmpoc o
U CTereHu. ——
74. 5 | Hoeropenune. Uppaumonansusie | Anousudyamnas.
CTHBIM OIIPOC ITO
v p
ypaBHeHHH’ KapTo4yKaM
75. 6 | [MoBropenue. Uppaunonanpupie | Arousudyarsnas.

YPpaBHCHUA 1 HCPABCHCTBA.

IpoBepounast paboTa
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97. 28 | IoBropenue. CMemanHbie Huousuoyarsnas.
YcTHbli onpoc 1o
HEPaBEHCTBA. KapTouKam
98. 29 | IoBropenue. CMelanHbie Hnousudyansnas.
HepaBeHCTBa HpOBepquaﬂ pa60Ta
99. 30 AIlMPIHHCTpaTI/IBHaH Hnousudyanvuas.
KOHTPOIBLHAS paﬁoTa KontponbHas padora
100. | 31 | Ananu3 KOHTPOJBHOI PabOTHI. Huousudyanvhas.
YcTHbli onpoc 1o
KapTo4yKaM
101- | 32- | [ToBTOpeHwMe. 3aqaHusi BTOpOH Huousudyamshas.
131 62 YcTHbli onpoc 1o
1acTh KapTO4yKaM
132- | 63- | AxMUHHUCTpAaTHBHAS Huousudyanshas.
133 | 64 | xowTpoanuas paGora. KorrrpontHas paGora
134 | 65 | AHanu3 KOHTPOJIBHOM PabOTHI. Huousudyanvhas.
YcTHbIi onpoc 1o
KapTo4yKaM
135- | 66- | [ToBropenue. HepaBencraa ¢ Huousudyanvhas.
136 67 YcTHbIi onpoc 1o
HapaMeFPOM' KapTO4yKaM
I'EOMETPUSA
KosunuecTBo yacos
HA 32a46Thl,
KOHTPOJIbHBIE,
N n/n HanmeHoBaHMe pa3jae/ioB U TeM Bcero yacos NMpaKTH4YeCKue
padoTkl,
CaMOCTOSITEIbHbIE
padoThI
1 Meroa KoOpaAuHAT B IPOCTPAHCTBE 15 Kk/p-1, ¢/p-4
2 unuuap, KOHYC, map 17 Kk/p-1, c/p-4
3 OO0BbEMBI TEN 22 K/p-2, ¢/p-6
4 HroroBoe noBTopeHne Kypca reOMeTpun 14 Kk/p-1, ¢/p-5
Hroro 68 K/p-5, ¢/p-19
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KYPC TEOMETPUMU

Ne
Ne yzl‘)(:( Kl:]:_ JlaTa npoBeeHus
Ypoka HanmeHoBaHMe pa3jejioB H TeM
- TeMe yaco
B ITo ni1an Mo
y pakry
1 1 [ToBTOpenue usyyennoro B 10 kiacce 1
MeToa KOOPAUHAT B MPOCTPAHCTBE 15
2-3 1-2 | KoopauHaThl TOUYKH U KOOPJMHATHI BEKTOpa 2
4-6 3-5 | [Ipocreiimme 3a1aun B KOOpIMHATAX 3
7-8 6-7 | CkamspHOE MPOU3BEICHNE BEKTOPOB 2
9-10 8-9 | Pemenue 3amau 2
11-12 1101_ JIBoxeHust 2
12-

13-14 13 Pemrenue 3amay 2
15 14 | TloBTOpUTENHHO-0000IIAIOIINI YPOK 1
16 15 Koumponvnasa paooma Ne 1 no meme «Memoo 1

KOOpOUHAMm 6 NPOCMPAHCHIEE)
HuauHap, KoHyc, map 17
17 1 Humasap 1

18-19 2-3 | Pemenue 3amay 2

20-21 | 4-5 | Konyc. YcedeHHBIN KOHYC 2

22-23 6-7 | Pemenue 3amay 2

24-27 | 8-11 | Cdepa 4

28-30 1124- Pemenue 3amau 3

15- .
31-32 16 [ToBTOpHUTEIIBHO-0000IIAOIITNI YPOK 2
Koumponvnasa paooma Ne 2 no meme
33 17 1
«ununop, konyc, wap»
O0beMbI Te 22

34-35 | 1-2 | O6beM npsSMOYTOJIBHOTO Mapalljiesienumneaa 2
36 3 O0bem npsMoii IPU3MBI U [IUJIUHAPA 1

37-39 4-7 | Pemenue 3agau 3

40-42 | 8-10 | O6bem HAKIOHHOM MPU3MBI, MHPAMUIbI, KOHYCA. 3

43-46 112 Pemenue 3amau 4
47 15 Konmpononas paooma Ne 3 no meme «Oovemot 1

mesny
16-
48-49 17 O06mbem mapa u miaoma s chepbl 2

19




50-52 1280_ Pemenue 3amau 3
21- .
53-54 29 [ToBTOPUTENEHO-0000IIAOIIHI YPOK 2
55 23 Koumponsnas paboma Ne 4 no meme «Cehepa, 1
wap»
O06061al0111ee IOBTOPEHHE 13
56-67 | 1-11 | Pemenwue 3ampau 11
68 13 Hmozosas konmponvnas padboma 1
Hroro 68
OINIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OGECIIEYUEHU
OBPA3OBATEJIbBHOT O ITPOILIECCA
1. «T'eometpusi»: Yueb.ms 10-11 k. obmeodpaszoar. yupexaenuit / JI.C. AranacsH, B.O.

byry3os, C.b. Kagomues u np. - M.: [Ipocsemenue, 2008 r.

2. Jynmauued FO.I1. KorTponbHBIe padoThl o TeomeTpun: 11 kiace: k yaeonuky JI.C.
Aranacsaaa — M.: 3maTtenscTtBo «IK3ameny, 2007.

3. ExenenenpHOE yaeOHO-METOIMYECKOE MPUIIOJKEHUE K Ta3eTe «IlepBoe ceHTIOps»
MaremaTtuka

4. 3uB b.I'. «/lunaktuyeckue Marepuaisl mo reometrpuu s 11 kmacca», M.: Ilpocsemenne,
2003.

5. 3uB B.I'., Meiinep B.M., baxauckuii A.I'. 3agaun no reomerpun: [Tlocobue mis yqammxcs 7
— 11 k1. obmeobpasoBar. yupexaeHuit — 5-e uzn. M.: [Ipocsemenune, 2003

6. 3uB b.I'., Meiinep B.M., baxanckuit A.Il. «3agaun nmo reomerpuu yist 7-11 kmaccoy. — M.:
[Ipoceenienue, 2003.

7. Wenes b.M., Caaksaa C.M., IBapuoypa C.1. JlugakTudeckne MaTepuabl 1Mo aredpe u
HayanaM a”Hanu3a ais 11 knacca . — M.: [Ipoceemenue, 2003.

8. Kapn A.Il. Coopnuk 3aa4 no ainreOpe u HadajgaMm aHaiausa: Yued.mocooue s 10—-11 k1. ¢
yray6s. uzyd. Marematuku. — M.: [IpocBemnienue, 1999.

9. YyebHuk C.M. Hukonbckuii, M.K.Motanos, A.B. LLeBKKH 1 ap. Anrebpa 1 Hayana maTemaTU4ecKkoro
aHanm3a. 11 6a308bii 1 NpodunbHbIN ypoBeHb. MockBsa. MpocselweHmne 2010r

10. Kuura ana yumntensa ana 10 ull knaccos. M.K. MoTanos, A.B. LLIeBKMH K yuebHMKy C.M. HUKONbCKMIA
n ap. Mocksa. lNMpocseuweHme 2009r.

11. Hayuno-TeopeTHueckuil 1 METOAMYECKUH KypHal «MaTemMaThKa B IIKOJIE»

12. ToranoB M.K. «Anrebpa u Hauasna aHanu3a: JUAaKTHYecKue Matepuansl s 11 kmacca:
6a3oBbIii 1 podubHbI ypoBHU» M.K. [ToTanos A.B. llleBkun.- M.: IIpocsenienue, 2007.

13. Caaksu C.M., byry3os B.®. N3yuenue reomerpuu B 10 — 11 xmaccax: MeTos.
peKoOMeHAANHY K yuel.: KH. UIs yuutens . — 3-¢ u3a. — M.: [Ipocsemienue, 2004

14. Caaksn C.M., I'onpaman A.M., JlenucoB [I.B. 3amaun no anreOpe 1 HayajiaM aHan3a:
[Toco6ue mns yqamuxes 10-11 k. oGmeoOpazoBart. yupexaenuit — M.: [IpocBenienue,
2003.

15. llabynun M.U., TkaueBa M.B., ®enoposa H.E., Jlo6poBaO.H. Anrebpa u Hauana
MaTeMaTH4ecKoro aHanuza. Jlunakruueckue matepuansl: 11 ki mpouibHbIi ypoBeHb — M.:
IIpoceemenue, 2009.

Menunapecypcbl

1. «Matemaruka» 5-11 kmaccel - mpakTukyM / DnekTpoHHoe ydueOHoe u3ganue. M., OO0
«Apoda», OO0 «AOC», 2003./«O1kpeiTas MareMaTuka-miaaHuMeTpus» /000 «DU3UKOHY.

2. «Amnrebpa 7-11»/000 «Kopmauc Meauay», 3A0 «Kynui
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3. YMK «Kusas maremarukay/int UHcTuTYyT HOBBIX TexHoJorHiA/ 2008.

4. JloroMupBepostHocTw/int UHCTHTYT HOBBIX TexHONIOTHIT/ 2008.

5. MunucrepctBo obpazoBanue PD: http//www.ed.ru/  http//www.edu.ru

6. Tectuposanue online: 5-11 kmaccsr: http//www.kokch.kts.ru/cdo

7. Jlocke mIKOJIBHOTO y4yuTelss Matematuku: http//www.mathvaz.ru

8. Hosble Texnosoruu B oopasosanue: http//www.edu.secna.ru

9. Merasuuuknonenus Kupuina u Medoaus: http//www.mega.km.ru

10. Caiiter «Quiuksioneauii»: http//www.rubricon.ruhttp//www.encyclopedia.ru
11. Caiit s camooOpa3oBaHus U OH-JIalH TectupoBanus: http//www.bztest.ru
12. Caiit ¢enepaibHbIX MEJAroruHueckux uaMepeHuii: Www.fipi.ru
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