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IHosicHUTEALHAA 3aIIHCKA

Jannas pabouasi mporpaMma OpHEHTHpoBaHa Ha ydammxcsi 11-ro kiacca (ba3oBelii u yriayOneHHBIH
YPOBHH) 00111€00pa30BaTEIHHON MIKOJIBI, COCTaBJICHA HA OCHOBE:

1. denepanbHblii KOMIOHEHT TOCYAApCTBEHHOTO OOpa30BaTEILHOTO CTaHJApTa, YTBEPKICHHBIN
[Tpukazom Muno6pazoBanust PO Ne 1089 ot 05.03.2004;

2. IlpumepHble mporpamMMsbl, CO3/1aHHBIE HA OCHOBE (peiepalbHOr0 KOMIOHEHTA TOCYAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHapTa, PEKOMEHI0BaHHbIE MuUHHCTEPCTBOM 00pa3oBaHUs U Hayku PO
npuka3z Ne 03-1263 ot 07.07.2005. 'ocynmapcTBeHHasi mporpamma Jjsi 001meo0pa3oBaTeIbHbIX
HIKOJI, TUMHAa3ul, auieeB. Matemaruka. CoctaBurenu: I'.M. Ky3unenona, H.I'. Munoxk.

3. Tporpammsl myis o61eoOpa3oBaTeNbHBIX LIKOJ, THMHA3UH, auneeB. MatemaTtuka. CocTaBUTeNN:
I''M. Ky3nenoBa, H.I'. Munaiok. PekomennoBano JlemapraMmeHToM 00pa3oBaTelbHBIX MTPOTrpaMM
U CTaHJapTOB 00ImIero oOpa3oBanuss MunncTepcTBa 00pasoBanus Poccuiickoit @eneparnmu, 2002
roa. Mcnonbe3oBanacek mporpamma obmieoopasoBarenbHbix yupexaennii AJITEBPA 1 HAUYAJIA
AHAJIN3A 10-11-i1 knaccsl. CoctaButens: T.A. Bypmuctpoa. Mocksa “IIpocsemienue”, 2009
TO/I.

4. Tlporpammsbl mo anredpe M HayamaM maremarudyeckoro anammsa 10-11-x kiaccoB (06a30BbId H
yrayosieHHbIH ypoBeHb) aBTopoB M.M.3ybapesoii, A.I'.MopakoBuya.

5. TIporpammsl o reomeTpun (poduibHbIH ypoBeHb) aBTopoB JI.C.AtanacsH u ap.

Pabouas mporpamma rnpegycmaTpuBaeT UCIOJIb30BaHUE yueOHuKa 1o anredpe: A. I'. Mopakosuy, I1. B.
CemeHoB. Anre6pa uw Havama aHanmuza. 11-1 kmacc. B 2 4. VYyeOnwmk. 3amaunuk. Jlos
00111e00pa3oBaTeNbHBIX YUpEKIeHU ( 0a30BbIi U YIIIyOJIeHHBIA YpoBeHb) — M.: Muemo3una 2009 r.;

OOyuenne reomerpuu Benércs mno yueOuuky: ['eomerpuss 10-11: VYueb. nmns oOmeoOpaszoBar.
yupexnenuit/ JI.C.AranacsH, B.®. byry3os, C.b. Kamgomies u np. — M.: [Ipoceemenue, 2009.

Iliianupyembie pe3yJbTaTbl OCBOeHHsI y4eOHOro mpeamera «Maremaruka» (11

KJIacc) Pesynbratel oOyuenus mnpencTaBienbl B TpeOoBaHMAX K ypPOBHIO MOATOTOBKM M 3aai0T
CUCTEMY MTOTOBBIX PE3yJIbTaTOB 00Y4YEHUsI, KOTOPBIX JIOJKHBI JOCTUIAaTh BCE BBITYCKHUKH, N3y4aBIIUE
KypC MaTeMaTUKU IO MNpO(UIbHOMY YpPOBHIO, M JOCTH)KEHHE KOTOPBIX SBISETCS 00s3aTelbHbIM
YCIIOBUEM IOJIOXKUTEIBLHOW aTTECTAllMM YYEHUKa 3a Kypc cpelnHei (IOJIHOM) IIKOJbl. OTH TpeOOBaHUS
CTPYKTYPUPOBAHBI IO TPEM KOMITIOHEHTAM: ‘‘3HAaTh/TIOHUMATh , “yMeTh”, “UCII0JIb30BaTh IPHOOPETEHHBIE

3HAHUS U YMEHHUS B IPAKTUUYECKON AESITETbHOCTU U MIOBCETHEBHOM KU3HU .

TpedoBaHus K MATEMATHYECKOM MOATOTOBKE Y4aIIUXCH

B pe3ynbrare nzyueHus MaTeMaTUKHU Ha MPO(UILHOM YPOBHE B CTAapIIEH LIKOJIE yyaliuecs
JOJKHBI 3HAMb/NOHUMAMb:

e 3HAYEHUE MATEMaTUYECKOW HAyKU Ul PELICHUs 3a1a4, BOZHUKAIOIIUX B TEOPUM U IIPAKTHUKE;
HIMPOTY U OIPAHMYEHHOCTh IPUMEHEHUS MATEMATUYECKUX METOJ0B K aHAIM3y U MCCIIETOBAHUIO
IPOLIECCOB U SIBJICHUHN B IPUPOJIE U OOIIECTBE;

e 3HAUEHUE NPAKTHKU U BOMPOCOB, BO3HUKAIOIIMX B CAMOM MaTeMmaTuke, JUisi (OpMUPOBaHUS U
pPa3BUTHUSA MaTEMaTUYECKON HAYKU;

e HJIEM pACIIUPEHHS] YUCIIOBBIX MHOXECTB KaK CIOcO0a MOCTPOEHHS] HOBOTO MaTeMaTHYeCKOTo
anmnapara JJis pelIeHUs IPaKTUYECKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaTEMaTHKH;

e 3HAYEHHUE MJIeH, METOJIOB U PE3YyJIbTAaTOB AJreOphl U MaTEMAaTHUYECKOIO aHaJIu3a JJi TOCTPOEHUs
MOJIEJIEN PEAJIbHBIX IIPOLIECCOB U CUTYALIU;

e BO3MOXHOCTH I'€OMETPUYECKOTO SI3bIKa KAaK CPEJICTBA ONMCAHUS CBOWCTB PEAJBHBIX MPEAMETOB U
UX B3aMMHOTO PaCIIOJIOKEHUS;

e  YHHBEPCAJIBHBIN XapaKTep 3aKOHOB JIOTUKA MaTEMaTHYECKUX PACCYXKIACHUHN, UX TPUMEHUMOCTD B
Pa3IMYHBIX 00JIACTAX YETIOBEYECKOM IeATEIbHOCTH;



e pasznuuue TpeOOBaHUM, MPEABSIBISIEMBIX K JOKa3aTeIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-3KOHOMHUYECKUX U TyMaHUTApHBIX HayKaX, Ha MPAKTHKE;

e pOJb AKCUOMAaTHKH B MaTE€MaTUKE; BO3MOXHOCTh MOCTPOCHHUS MAaTEMaTUYECKUX TEOpHUi Ha
AKCHOMAaTHYECKON OCHOBE; 3HAUEHHWE AaKCUOMATHKH JJs JAPYyrux oOjacTedl 3HaHUS W Ui
MPAKTUKH;

e  BEpOSTHOCTHBIN XapaKTep pa3IUYHbIX IIPOLIECCOB M 3aKOHOMEPHOCTEH OKPY>KAIOIIEro MUpa.

HOJI’KHBI YMETb:

e  BBINOJHATH apu(METHUECKUE JIEHCTBUSA, COYeTass yCTHbIE U MHCbMEHHBIC TIPUEMBbI, IPUMEHEHUE
BBIUUCIIUTENbHBIX ~ YCTPOMCTB; HAaXOAMTb 3HAUYEHUs KOPHS HATypaJlbHOM CTENEHH C
palMOHATBHBIM TOKa3aTeneM, Jorapudma, HCIoNb3ysl MPH HEOOXOAWMOCTH BBIYHCIHUTEIbHBIC
YCTPOMCTBA; M0JIb30BaThCs OLIEHKOH U NPUKUIKONW IPU NPAKTUYECKUX pacyeTax;

e TPUMEHSTH MOHATHS, CBA3aHHBIE C JICIMMOCTBHIO LIEIBIX YUCEN, MPU PEIICHUH MaTEeMaTUYEeCKUX
3ajay;

e HAXOAWTh KOPHM MHOTOWICHOB C OJHOM NEPEeMEHHOH, pacKiIaaplBaTh MHOTOWICHBI Ha
MHOXHTEJH;

e BBINOJHATH JEHCTBUSA C  KOMIUIGKCHBIMH  YHCJIAMH, I[OJIb30BAaTbCI  T€OMETPUYECKOM
UHTEpIpeTanyeil KOMIJIEKCHBIX YHMCEN, B MPOCTEHIINX CIIydasiX HaXOAUTh KOMILJIEKCHbIE KOPHH
YpaBHEHHI C IEHCTBUTEIBHBIMHA KOAPPHUIIUEHTAMU;

e IIPOBOJUTH MPEOOpPa30BaHMUs YHCIOBBIX W OYKBEHHBIX BBIPQKECHUMN, BKIIOYAIOIIMX CTEHCHH,
paauKansl, Jorapu(Mbl 1 TPUTOHOMETPUYECKUE (PYHKIUH;

e UCHOJb30BATh NPUOOPETEHHbIE 3HAHUA U YMEHHMS B IPAKTHUYECKOW JAEATENbHOCTH U
MIOBCEHEBHON KHM3HHM JJIsl TMPAKTHYECKHX pacyeToB 1o (opmynam, BKIOYas (OPMYIIHI,
coJiepKallle CTENEHHU, PaTUKaibl, JOrapu(Mbl U TPUTOHOMETpUYECKUE (DYHKIMH, HCIIOJIb3YS
Py HEOOXOIMMOCTH CIIPABOYHBIC MAaTEPHAIIBI U IIPOCTEHININE BHIYUCIUTEIBHBIE YCTPOHCTBA;

e OIpenesiaTh 3HadeHHe (YHKLIHMU MO 3HAYEHUIO apryMeHTa NpH pa3iMyHbIX CIIOCO0ax 3aJaHus
byHKINY,

e  CTPOMTH I'paMKU U3YYEHHBIX (PYHKLUH, BHIIOIHATH IpeoOpa3oBaHus rpauKoB;

e  OMHCHIBATH MO TpaduKy U MO GOPMYIIe TIOBEJCHHUE M CBOICTBA () YHKIIHIA;

e pelarh YpaBHEHHUS, CUCTEMbl YpaBHEHUIH, HEpaBEHCTBA, UCIOJb3ysd CBOWCTBA (YHKUHMH U HX
rpaduvecKue mpeICTaBICHuUS;

e UCHOJb30BATh NPUOOpPETEHHBbIE 3HAHMA W YMEHUS B MPAKTUUYECKOM JEATEeIbHOCTH U
MOBCEHEBHOM JKMU3HU JUISI ONHCAHUS M HCCIEIOBAaHUS C IOMOIIBI0 (DYHKIHMHA pearbHBIX
3aBHCUMOCTEH, TMpeAcTaBlIeHUs UX TpapUuecKd; HHTEpIpeTanuu rpauKoB peanbHbIX
IPOLIECCOB;

e HAXOJUTh CyMMY OECKOHEUHO yOBIBAIOLIECH F€OMETPUUECKOM MTPOrpEeCCHH;

e BBIUUCIIATH MPOU3BOTHBIE U IEPBOOOPA3HBIEC AIEMEHTAPHBIX (DYHKITHIA;

e HCCIEeN0BaTh (PYHKIUH U CTPOUTH UX IpaUKU C IOMOUIBIO TPOU3BOAHOIM;

e pemarh 33Jauu C MPUMEHEHHEM YPaBHEHHUS KacaTeIbHOH K rpaduky QyHKINY;

e pelarh 33Jaud Ha HAXOXKJEHHE HauOOJIbIIEro M HAMMEHbLIETO 3HaUYeHUs (PYHKIIMU Ha OTPE3KE;

e  BBIYUCIIATH IUIONIA/Ib KPHBOJIMHEHHOHN Tparenuy;

e UCHOJb30BATh NPUOOpPETEHHbIE 3HAHUA W YMEHHMS B MPAKTHYECKOW JAEATENbHOCTH U
MOBCEHEBHOM KHU3HM JUISI PEUICHUS TEOMETPUIECKUX, (PU3NIECKUX, IKOHOMUYECKHX U JPYTUX
OPUKIAJHBIX 3ajJad, B TOM 4HCIEe 3ajad Ha HauOONbIIMEe W HaMMEHBIINE 3HAYCHHS C
NPUMEHEHHUEM arapara MaTeMaTHIecKOro aHajImn3a;

e pemarh palHMoHaJIbHbIE, IOKa3aTelbHblE M JIOTApU(PMHUECKHE YPAaBHEHUS U HEpPaBEHCTBA,
UppaIoHaIbHBIE H TPUTOHOMETPUIECKHE YPABHEHHUS, X CHCTEMBI;

e pemarh TEKCTOBBIE 337a4YM C MOMOIIbIO COCTABICHUS YPaBHEHUN U HEPaBEHCTB, MHTEPIIPETUPYS
pE3YNIBTAT C YYETOM OTPAHUYCHHUH YCIIOBHS 33/1a4H;

e u300pakaTh Ha KOOPAMHATHON IUIOCKOCTM MHOXKECTBA PEIICHUH YpaBHEHHH M HEPaBEHCTB C
JIBYMsI TIEPEMEHHBIMH U MIX CHCTEM; HaXOJUTh IPUOJIMKEHHBIC PEIICHUST YPABHEHUH B UX CHUCTEM,
UCTIONB3Ys TpapUUecKuil METO;

e pemarbh ypaBHEHHWs, HEPABEHCTBA M CHUCTEMBI C NMPUMEHEHUEM TpapUuecKuX MpeACTaBICHUH,
CBOWCTB (PyHKILIMH, TPOU3BOAHOI;



e HCIOJNB30BaTh MPUOOPETCHHBIE 3HAHUS W YMEHHUS B TIPAKTHYECKON JEATeTbHOCTH U
MOBCEIHEBHOM JKU3HU ISl IOCTPOCHUS U UCCIEI0BAaHUS IPOCTEUIINX MaTeMaTHUYECKUX MOJIENEH;

e pemarh mpocreiiimme KOMOMHATOPHBIE 3a/la4d METOJIOM Iepedopa, a TakkKe ¢ UCHOJIb30BAHUEM
M3BECTHBIX (popmyl, TpeyronbHuKa [lackans; BeraucisaTh koddduiments OnHoMa HproToHa 110
dbopMyIie U ¢ UCIIOJIb30BaHUEM TpeyronbHuKa [lackans;

e  BBIYHUCIATH BEPOATHOCTH COOBITHII Ha OCHOBE MOJICUYETa YHCIIa CXOA0B (IMpOCTeHlne cirydan);

e HCHOJB30BATh NPUOOPETECHHBIE 3HAHUA W YMEHHS B MPAKTHYECKOW JAEATENbHOCTH U
MOBCE/IHEBHOM JKHM3HU MJIs aHalW3a pPEajbHBIX YHUCIOBBIX JAaHHBIX, MPEICTABICHHBIX B BUJE
auarpamu, rpauKoB; s aHaIu3a HHPOPMAIMK CTATUCTHYECKOTO XapaKkTepa,

e pacmo3HaBaThb Ha 4YepTeKax U MOJEJISAX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH TpPEXMEpHbBIE
00BEKTHI C UX ONMUCAHUSIMH, HU300PAKEHUAMU,

e ONUCHIBATH B3aUMHOE PACIOJIOXKEHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, ApIYMEHTHUPOBATh
CBOHU CYXJICHUS 00 3TOM PACIOJIOKECHHUH;

e CTPOUTH MPOCTEHIINE CEUeHUsI MHOTOTPAHHUKOB, TEJI BPAIICHHUS;

e pemarh MJIAHUMETPUYECKHE W CTEPEOMETPUYECKHE 3aJaud Ha HaXOXJIECHHE T€OMETPUUYECKHUX
BEJIMYMH, HCIIOJIb3Ysl pa3MYHbIe METOJbI, MPOBOAMUTH JOKa3aTelbHbIE PACCYKICHHUS B XOJE
pelLIeHHs 3a1a4;

e HCNOJB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B TPAKTHUYECKON JEATEeIbHOCTH U
MOBCEHEBHON KHM3HH, HCIOJB3Ys] MPHU HEOOXOIUMOCTH CHPAaBOUYHUKH W BBIYHCIUTEIbHBIC
YCTPOMCTBA.

Bianers KoMIeTeHUHMAMHU: y4eOHO-TIO3HABATEIBHON; EHHOCTHO-OPHEHTAIMOHHOH; pedIeKCHBHOM;
KOMMYHHKaTUBHOH; HH(OPMAIIMOHHOMN; COLMAIbHO-TPYI0BOK.

HUcnosb30BaTh MNpuHOOpeTeHHbIE 3HAHMA MW YMEHHSI B IPAKTHYECKOH [esiTeJIbHOCTH M
MOBCEIHEeBHOM KU3HU:

e MPAKTUYECKUX PacyeToB Mo (opmysaM, BKIIOYas GOpPMYJIbl, COAEpKAIIUE CTENIEHHU, PATUKAIIbI,
Jorapupmsl U TPUTOHOMETpUYECKHE (YHKLUHU, UCHOIb3Yys NMPU HEOOXOAMMOCTH CIIPaBOYHbBIE
MaTepuaibl ¥ MPOCTEUINE BRIYUCIUTEIbHBIE YCTPONUCTBA;

e ONMCaHUS C MOMOILIBIO (PYHKIMHM pa3IMuUHBIX 3aBUCHUMOCTEH, MPEICTABICHUS HX I'padUuecKu,
MHTEpIIpeTaluy rpauKos;

e IIOCTPOEHME U MCCIIEJOBAHUE MPOCTEHIINX MATEMAaTHYECKUX MOJIETICH;

e pelIeHHs NPUKIATHBIX 3a/4ad, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKMX M (PU3MUECKHX, Ha
HauOOJIbIINE U HAUMEHbIIINE 3HAYeHNs, HAa HAXO0XKJICHUE CKOPOCTH U YCKOPEHUS;

e aHaJM3a peaJbHBIX YMCIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE AMArpaMM, rpauKoB;

e aHaJMM3a MHPOPMALMU CTATUCTUYECKOTO XapaKTepa.

B cootBercTBUE C (QenepasbHBIM 0a3MCHBIM Y4YeOHBIM IIJJAHOM Ha H3y4Y€HHE MaTeMaTUKH Ha
npo¢misHOM ypoBHE B 11-M Kiacce oTBoUTCS 6 yacoB B HeJlelnto, Bcero 204 yaca.

Kypc marematuku 11-ro kiacca COCTOMT M3 CIEAYIOIIUX IMpeaMeToB: “Aisrebpa M Haudana aHaiuza”,
“T'eomerpust”’, “DONeMEHTHI JIOTUKA, KOMOWHATOPUKH, CTAaTUCTUKA W TEOpud BepositTHOcTH . B
COOTBETCTBUM C 3TUM COCTaBJICHO y4eOHO-TEeMaTHYECKOe IUIaHUpOBaHKE: alredpa U Havajga aHau3a U3
pacyeta 4 yaca B HEJICIIO, TEOMETPHS — 2 Yaca B HEICIIO.

Conepxkanue yueOHoro npeamera «Marematuka» 11 kiacc



1. MHorouenbl Apudmernueckue onepanuy HaJ MHOTOWIEHAMH OT OJHO rnepeMeHHou. [lenenue
MHOTOYICHA Ha MHOTO4JIEH. Pasiio)keHrne MHOTOWIeHA Ha MHOXKHUTENN ApuMeTHIECKHEe OTepaliuy Hal
MHOTOWICHAMU OT OJTHOM NMEPEMEHHOM. [[eeHre MHOrouwieHa Ha MHOTOWIEH. Pa3iioxkenne MHOTOWIEHa
Ha MHOXHTEN CrIoCOOBI pelieHus] ypaBHEHHUI CTETICHH BBIIIEC BTOPOM.
3HaTh: - AITOPUTM JCHCTBUI C MHOTOWICHAMU;

- CIOCOOBI Pa3JI0KEHHSI MHOTOWJIEHA HA MHOXKUTEIIH;
YMeTb: - BBLITIOJHATH JCHCTBHUS C MHOTOUYJICHAMH;

- HAXOJIUTh KOPHU MHOTOWJIEHA C OJTHOW IMEPEMEHHOM;

- paCKjIaabIBaTb MHOT'OYJICHBI HA MHOXHWTCIIH.

2. Ctrenenu u kopHu. Crenennnie pynkuun [loHsTHE KOPHS N-0M CTENEHU U3 IEUCTBUTEIIBHOTO

—n
uncia. Oyukiun Y =x/x , UX cBoiicTBa M rpaduku. CBoiicTBa KOpHs n-oit crenenu. [lpeoOpasoBanue
BBIpKEHUH, cofepxamux pagukansl. [lonaTue crenenu ¢ T00bIM paliiOHAIBHBIM TOKa3aTeIIeM.
Crenennble (QyHKIIMH, UX CBOWCTBA U IpaUKu.

3HaTh:- CBOMCTBA KOPHS N-OW CTEIEHU;

p— |
- cBolicTBa QyHKIumM Y ~ VX,
YMeTb: - HaXOUTh 3HAYCHHE KOPHS HATYPAIbHOM CTEIEHH;
- IPOBOJIUTH NPEOOPA30BAHUS YMCIIOBBIX U OYKBEHHBIX BHIPAXKEHHIA, COMEPIKAIMX PATIUKAIIBL;

- TIOJIb30BAThCSI OLICHKOM M TIPUKUIAKON TPU MPAKTHUECKUX pacyerax;
:Ii X
- crpouth rpaduku Gyukiun Y — VX | BRINOIHATE IpeoOpa3oBanus rpaduKoB;

—n
- pelath ypaBHEHHs ¥ HEPABEHCTBA, UCIIOJb3Ys CBOMCTBA QyHKIMU Y =¥/x U ee rpaduyueckoe
IpEeCTaBICHUE

3. lloka3zarenbHas u Jorapupmuyeckas gynkuun OrnpeneneHue Moka3areabHOU QyHKIUY.
CpoiicTBa noka3zareiabHON (QYHKIIMH B 3aBUCUMOCTH OT OCHOBaHUsI. Perienue noka3zaTenbHbIX YpaBHEHUN
Y HEpaBEHCTB, UCNOJIb3Yys rpa@uK. MeToabl peleHus MoKa3aTeabHbIX ypaBHeHHH. CiocoObl perieHus
noKa3aTebHbIX HepaBeHCTB. Onpenenenue torapudma. Haxoxaenue 3HaueHH J0rapugmMoB 1o
onpeneneHuto. Onpenenenue Jorapupmuaeckoit GyHKIUN. 3aBUCUMOCTH CBOMCTB JIorapu(pMUUYECKON
¢GyHKIMU OT ocHOBaHUs Jorapudma. [Tocrpoenue rpaduko gorapupmMudeckoi GyHKIMU, pereHne
Jorapu(pMHUECKUX YpaBHEHHUM U HEPABEHCTB ¢ MOMOIIbI0 IpadukoB. [Ipons3BoHas moka3areapHOM
¢yuknun. Yucno e. [lponsBoanas norapupmuueckoit GpyHkuu. CteneHHas QyHKIus

3HaTh:- onpeieNieHne MoKa3aTeNbHON (QYHKIINH;
- CBOMCTBA MOKa3aTeNbHON (PYHKIINH;
- cI0COOBI peleH s TOKa3aTebHBIX YPAaBHEHUH U HEPABEHCTB;
- onpeienienue Jorapugma;

-CcBOIicTBa JIorapupmMuyeckoit GyHKINY;



- CO0COOBI pelIeHHs JOTapU(PMUUECKUX YPaBHEHUN 1 HEPABEHCTB;

- OTIpeieTIeHHEe HaTypaJIbHOTO Jorapudma;

- (popMyIIBI TPOU3BOAHBIX TTOKA3ATEIBHON U JTorapuMUUECKOr HYHKITHIA.

- OTIpeJIeIICHNE CTENICHH C PAIlMOHAIBHBIM MTOKA3aTeIICM.

- (hopMyITBI TPOM3BOIHBIX ITOKA3ATEILHOW U JIOTapU(MUIECKON (PYHKIHIA, CTETIEHHON (QYHKIINH.
YMeTh: - HAXOAUTh 3HAYEHUE JIOTapr(MOB;

- cTpouTh Tpaduku JorapuGMUIecKol 1 mokazareabHOU (DYHKITUH, BBITOJIHATH TPEOOpa3OBaHuUs
rpaduKoB;

- OIIUCBIBATH MO0 rpaduky u hopMyiie CBOICTBa TorapupMUUECKON U MOKa3aTeNbHON (PYHKINA;

- pemiaTh ypaBHEHUSI U HEPABEHCTBA, HCIIOJIb3Yysl CBOMCTBA MMOKA3aTEIbHBIX U JIOTapu(MUISCKUX
GyHKIIMM U UX TpaduuecKoe NpeCTaBICHUE;

- pelaTh noKa3aTeNbHbIE U Torapu(MUUECKHe YPaBHEHUS U HEPABEHCTBA U UX CUCTEMBI.

- IPOBOJUTH MPEOOPA30BaHMsI BBIPAKEHUHN, COJEPKAIIUX JIOTapU(DMBI;

- BBIYHCIISITH TIPOU3BOHBIC TTOKA3aTEIIBHON M JTIOTapU(PMUIECKON (QYHKIIHMHA, CTEICHHON ()YHKITUH.
- HAXOJIUTh 3HAYEHUE CTEIICHU C PALIMOHAIBHBIM [TOKA3aTEJIEM;

-IIPOBOJIUTH TIPEOOPA30BAHUS YHCIIOBBIX U OYKBECHHBIX BBIPAKECHUH, COACPKAIIUX CTCTICHU;

- CTPOUTD I'paMKU CTENEHHbIX (QYHKIUH, BBIIOIHATH IPeoOpa3oBaHus rpadukos;
4.IlepBooOpa3nas u unterpaa IlepBooOpasnas. [IepBooOpa3HbIe CTEICHHBIX (PYHKIHN C TICITBIM
nokasareneM (n¥ -1), rpuronomerpuueckux ¢pyHkuil. [Ipocreiinve npaBuia HaX0XKACHUS
nepBooOpasHbIX. [lnomans kpuBonuHeiHoi Tpanenuu. @opmyna HetoToHa-JleiiOnuma.
Heonpenenennsiii unterpan. [lonstue onpenenennoro uurerpaia. [I[pumenenne nurerpaia B
reometpui. [Ipumenenne uHrerpana B pusnke.

3HaTh:- onpeeeHne NepBooOpa3HOil;
- MpaBUJIa OTHICKAHUS TIEPBOOOPA3HBIX;
- opMyIIBI IEPBOOOPA3ZHBIX IJIEMEHTAPHBIX (DYHKIIHIA;
- ONpEeIeJICHNE KPUBOJIUHENHOMN TpaneunH.

YMeTh: - BEIUUCIATH IEPBOOOPA3HBIE AIIEMEHTAPHBIX (DYHKIMN, IPUMEHSIS TPABUIIa BHIUMCICHUS
NepBOOOPA3HBIX;

- BBIYUCJIATH ILJIOIIaab KpHBOJ’IHHGﬁHOﬁ Tpamncuuun.

5. KomOnHaTopuka. JjieMeHThl TEOPUHU BEPOSITHOCTE U MaTeMaTHYeCKOM cTaTucTuKH. [IpaBuio
ymHOeHus. KomOunaTopHsle 3aaun. [lepecranoBky U (hakTopraibl. BEIOOp HECKOIBKUX 3JIEMEHTOB.
bunomunanbuble ko3 uunentsl. CiyyaiiHble COOBITHS U UX BEPOSITHOCTH. BeposTHOCTE M reoMeTpusl.
He3zaBucumple MoBTOpPEHUs UCTIBITAHUH ¢ IBYMs McxoamMu. CTaTHCTHYECKHE METO/Ibl 00paboTKH
nHpopmaruu. ["ayccoBa kpuBasi. 3aKOH OOJIBIINX YHCET.



3HaTh:- OCHOBHBIEC ()OPMYITBI KOMOMHATOPUKH;

- KOMOMHATOPHBIE MPUHLIUIIBI CIIOKEHUSI U YMHOKEHHS.
YMeThb:-peniath npocTeiiime KOMOMHATOPHBIE 331a9l METOIOM Iepedopa, a TaKkKe ¢ UCIIOIb30BAHUEM
U3BECTHBIX (hopMyI, TpeyroapHuka Ilackass; BerauciasTe KodpduurueHTsl OnHoma HproToHa 110

dbopMmyIie u ¢ ucmosib30BaHUEM TpeyroyibHuka [lackans;

-BbIYUCJIATH, B HpOCTefIHIHX ClIydasax, BEPOATHOCTH COOBITHH Ha OCHOBE noacyeTra ymciia
HCXOO0B.

-aHaJIn3a pCaJIbHbIX YUCJIOBBIX JAHHBIX, TPECACTABIICHHBIX B BUAC AUAl'PAMM, Fpa(bI/IKOB; JIIsL
aHaJIi3a I/IH(l)OpMaLII/II/I CTaTUCTUYCCKOI'O XapaKTepa.

6.YpaBHeHus: u HepaBeHcTBa. CHCTeMBbI yPaBHEHUH M HePaBeHCTB. PaBHOCWIBHOCTb YpaBHEHUH.
OO61ure MeToIbl peleHusl ypaBHeHUH. PaBHOCHIIBHOCTS HEPABEHCTB. Y PaBHEHUS U HEPABEHCTBA C
MoJlyJIeM. Y paBHEHHUS U HEPABEHCTBA CO 3HAKOM pajauKaiia. Jloka3aTeabCTBO HEPABEHCTB. Y paBHEHUS U
HEPaBEHCTBA C ABYMs MepeMeHHbIMU. CUCTEMbl ypaBHEHHI.
3HaTh:- ONpe/eieHre PABHOCUIBHOCTH YPaBHEHHUM U HEPABEHCTB;

- CIIOCOOBI pellIeHUs] ypaBHEHUN U CUCTEM YpaBHEHUI;

- IOHATUA CUCTEMBI 1 COBOKYITHOCTH HCPABCHCTB.

YMeTh: -peniath ypaBHEHUS, HEPABCHCTBA U CHCTEMBI C TPUMEHEHHEM T'papUuecKuX MpeACcTaBICHUN 1
CBOMCTB (PYHKIIMIA;

- IOKa3bIBaTh HCCJIOKHBIC HCPABCHCTBA,

- 1300pakaTh Ha KOOPIWHATHOM IIIOCKOCTH MHOYKECTBA PEIICHUH YpaBHEHHI U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

7.IloBTOpenue IIpeoOpazoBaHKe TPUTOHOMETPUIECKUX, JTOTapU(PMUUECKUX, BEIPAKEHHUH, BRIpaKEHUH,
COJIepKaIIMX CTENEeHb. PelieHne Bcex BUJIOB ypaBHEHUM, HEPABEHCTB, CUCTEM YPAaBHEHUIN U HEPABEHCTB.
[TpousBosHas. @yHKINU U IpadUKH.

IT'EOMETPUSA

1.Metoxa xkoopauHat B npocTpancTBe. [IpsMoyronbHas cuctema KOOpIMHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. CBA3b MKy KOOpAUHATAMH BEKTOpa U KoopauHaTaMu Touek. IIpocreimme
3a/1a4M B KOOpJMHATaX. YTos Mexay Bekropamu. CkansipHOE IPOU3BEIEHHUE BEKTOPOB. Briuncienue
YIJI0B MEXAY NPSIMBIMU U TUIOCKOCTAMH. LlenTpanbsHas cumMerpusi. OceBas CHMMETpPHs. 3epKallbHas

cummerpus. [lapamiensHblii nepeHoc.

3HaTb:-aJ'Il"0pI/ITMBII PAa3JI0KEHUS BEKTOPOB 11O KOOPAWHATHBIM BEKTOPAM; CIIOKCHHA ABYX U Ooiee
BCKTOPOB; IMTPOU3BCACHUA BEKTOPA HA YN CJIO, Pa3HOCTHU ABYX BECKTOPOB;

- IPU3HAKU KOJUTMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB;
- opMyITBI: KOOPAWHAT CEPEIUHBI OTPE3KA; JNTMHBI BEKTOPA; PACCTOSHUS MEXKTY IBYMsI TOUKAMH;

- opMyITy HAXOXKJIEHUS CKASIPHOTO MPOU3BEICHUS BEKTOPOB.



Wmets npencrasnenue: 00 yriie MeKay BEKTOPaMH, CKIIPHOM KBaJIpaTe BEKTOPA; O KaKIOM U3 BUIOB
JIBYDKEHUS.

YMeTh:- CTPOUTH TOYKH IO UX KOOPAWHATAM, HAXOAUTh KOOPAHHATHI BEKTOPOB;
-HaXOJUTb CyMMY U Pa3HOCTb BEKTOPOB,

- IPUMEHSATH (POPMYJIBL: KOOPAUHAT CEPEIUHBI OTPE3KA; ITTMHBI BEKTOPA; PACCTOSHUS MEXKITY
JBYMs TOUKaMHM Ul PELIeHUs 3a7ja4 KOOPAUHATHO-BEKTOPHBIM CIIOCOOOM;

- HAXOJUTb YIroJI MCXKIY HpHMOﬁ " IIJIOCKOCTBIO,

- YMETh BBINIOJIHATH MOCTPOEHUE (PUTYPBI, CHMMETPHYHONW OTHOCUTEIILHO OCH CUMMETPHH, IIEHTpPa
CUMMETPUH, IJIOCKOCTH, IIPYU NapaAJIIICIBHOM IIEPEHOCE.

2. Huaunap. Konyc. llap. Ilonarue nununapa. [nomans noBepxHoctu nuianHapa. [lonstue konyca.
[Tnomaae moBepxHOCTH KOHYca. YceueHHbI konyc. Cepa u map. Ypasaenue chepsl. Bzanmuaoe
pacnionoxeHnue cepsl u mwiockoctu. Kacarenpnas minockocts k cdepe. [Lnomans chepsl.
3HaTh:- onpeenenue chepsl U mapa;

- CBOMCTBa KacaTeJIbHOH K cdepe;

- ypaBHEHHE CepHI;

-popmyny miomanau chepsl.
YMeThb:- onpenensaTh B3aUMHOE PacloiokeHne chep U MI0CKOCTH;

- COCTaBIIATh ypaBHEHUE chepbl 0 KOOPMHATAM TOUEK;

- YMETh pelIaTh THIIOBBIC 33124l HAa HAXOXKACHUE TUIOMIAIU CEepHl.
3. O6bemsbl Teul. [lonstue o0bema. O0BEM NpAMOYTroJabHOrO napamenenumnena. Oobem npsamMoit
npu3Mbl. O6beM IUIMHIpPA. Beruricienne 00beMOB TeJ ¢ TOMOILBIO ONpeieIeHHOro nuTerpaia. Oobem
HaKJIOHHOM mpu3Mbl. O0BeM nupamuasl. O0bemM KoHycaOObeM mapa. O0beM MapoBOro CETMEHTA,

H1apoBOTIO CJIOA U IIapOBOI'0 CCKTOpA. IInomans C(I)epbl.

3HaTh:- GopMyIbl 00BEMOB MPSIMOYTOIBHOTO Mapajuleenues1a, NPIMOli U HAKIIOHHOW IIPU3M,
LWIMH]Ipa, KOHYca, 111apa;

- 3HaTh METO/I BEIUMCIICHHS 00beMa yepe3 OMpeIeIeHHbI HHTErpa;
- (hopmyny mnomanu chepsl.
HMeTh npeacTaBieHUE IAPOBOM CETMEHTE, IIapOBOM CEKTOPE, CIIOE.
YMeTb:- pemiarh 3a7a4i Ha HAX0XKJICHHE 00HEMOB,;
- pemmaTh 3aJa4i Ha BBIUYMCICHUE TUTOMAIN CHEPHI.

[ToBropenue . Tpeyronbaukn. YetblpexyroabHuku. OKpykHOCTb. MHOrorpanHuku. Tenma BpameHus



TemaTnueckoro miaHupoBanusi yueoOHoro npeamera «Maremaruka» (11 kiaace) ¢
y4eToM padoueil nporpaMMbl BOCIIUTAHUS

No HaszBanue Tembl Kon-Bo | Meponpusarusi ¢ y4eTOM IpOrpaMmbl
n/n 4acoB BOCITUTAHHUS
1. | IToBropenue matepuana 10-ro kinacca 2
2. | MHOTOYJICHBI. 10
3. | Crenenu u xopuu. CteneHHbIC QYHKITUH. 24 Onumnuanga no MaTeMaTHKe
4, | IlokazatenbHas u jorapudmudeckas Gpyakmuu. | 31 [IpobHOE TecTupoBaHUE
5. | IlepBooOpa3Has 1 HHTETpaJL. 9
6. | DnemeHTHI TEOPUH BEPOSITHOCTH u|9
MaTeMaTUYECKON CTaTUCTUKHU
7. | YpaBHeHuss u  HepaBeHcTBa.  Cucrems | 33 TectupoBanue BBIITYCKHUKAM
YPaBHEHUI U HEPABEHCTB «KeHnrypy»
8. | MeTox KOOpIMHAT B MPOCTPAHCTBE. 15
9. | Hwmmuzp, KkoHyC, Iap. 20 Maremaruueckuit KOHKYpC-UTpa
«KeHnrypy»
10. | O6bemsl Ten. 23
11. | UtoroBoe MOBTOpEHHE. 28 ITpoGHOE TecTpoBaHUE
Bcero 204

Yueono-memamuueckun nnan.

No §

§1
§2
§3

§4
§5

§6
§7

§8
§9

Ha3Banue tembl Koun-Bo
4acoB
IToBTOpenune matepuana 10-ro kiacca 2
MHoro4/ieHsbl. 104
MHoOro4JIeHbI OT OJJHOM IEPEMEHHOM. 3
MHoOrousieHsl OT HECKOJIBKHUX IePEMEHHBIX. 3
YpaBHEHHMS BBICIINX CTEIEHEH. 3
Koumponvnas paboma Nel «Mnozounenwly. 1
Crenenu u kopHu. CTeneHHbie PyHKIUH. 244

ITonsiTHE KOPHS N-OM CTENEHN U3 IEUCTBUTEIBHOIO YUCIIA. 2

[ 3

%
®ymxmun ¥~ M | ux cBoiicTa n TpaduKL.

CBolicTBa KOpHS N-0M CTENEHHU. 3
[IpeoOpa3zoBanme BEIpaKEHUH, COIEPIKAMNUX PAJTUKAITHIL. 4
Koumponvnas paboma Ne2 « Cmenenu u KOpHuy. 1
O00011eHNE TOHATHSA O ITIOKA3aTelE CTEIEHN 3

Crenennble pyHKINHU, UX CBOMCTBA U IpadUKH. 4




§ 10

46
47
48

49

50 -51

52

54 - 57

§11
§ 12

§13

§ 14
§ 15
§ 16
§17
§18

§19

53 -54

W3BrieyeHre KOpHs U3 KOMIUIEKCHOTO YKCIIa.
Koumponvnas paboma Ne3 « Cmenennvie ¢hynxyuuy.

Metoa KOOpAMHAT B IPOCTPAaHCTBeE.
[TpsimoyronbHas cucteMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa.
CBs13b MeX 1y KOOpIMHATAMHU BEKTOPOB M KOOPIUHATAMH TOYEK.
IIpocreiimue 3a1a4u B KOOPAUHATAX.
Konmponvnas paboma no meme “Bexmopa”™
VYron mexay Bekropamu. CKalsipHOE IPOU3BEAEHUE BEKTOPOB.
Brruncnenue yrioB My MPSIMbIMU U TUIOCKOCTSIMH.

Pemenue 3amau. CamocrosTenbHas pa60Ta.

LlenTpanbHas cummerpusi. OceBast cMMMETpHUsl. 3epKalibHasi CAMMETPUSL.

[TapannensHbIN IEPEHOC.
Pemenue 3agau. CamocrositenbHas padora.

IMoka3zarenbHas U Jorapupmuyeckas QyHKIUUH.
[Toka3zarenbHas (GyHKIHA, €€ CBOMCTBA U rpauK.
[TokazarenbHbIC ypaBHEHUS.

[Toka3aTenbHbIE HEPABEHCTBA.

Koumponvnas paboma Ned «lloxkazamenvrnasn ¢hynkyusiy.

[Tonsitue norapudma.

Jlorapudmuueckas GpyHKIMS, €€ CBOWCTBA U TPaduK.

CaoticTBa n0orapuMoB.

Jlorapudmuueckue ypaBHEHUSI.

Jlorapudmuueckue HepaBeHCTBA.

JuddepenumpoBanue nokazaTeabHON U JorapupMuUuecKoi GyHKIHMH.

Koumponvnas paboma Ne5 «Jlocapugpmuuecxas gpynxyusny.
niauHap, KOHYC, LWIAP.

[TonsTne nunuuapa. [nomans NOBEpXHOCTH UUITUHIIPA.

Pemenue 3amau. CamocTositenpHas padoTa.

31y



55— 56
57

58 - 60

61

62

§ 20

§ 21

63 — 64

65
66
67
68
69

70

71
72

73

[TonsiTue xonyca. [1moniaas MoBEpXHOCTH KOHYCA.

Y ceueHHBI KOHYC.

Cdepa u map. YpaBuenue cdepsl. Bzaumuoe pacronoxxenue chepsl u

MJIOCKOCTH.
KacarenbHas miaockocTs K cdepe.
[Tnomans chepsl.
Pemenue 3a1a4 Ha MHOTOTPAaHHUKY, IIMIIMHAP, KOHYC U IHIap.
Koumponvnas paboma no meme “Llununop. Konyc. lllap”
IlepBooGpa3Has u MHTErpaJl.

[TepBooOpa3Has u HeolpeIeIeHHbIN HHTETpall.
OmnpeneneHHblil HHTErpall.
Koumponvnas paboma Ne6 «llepeoobpasnas u unmezpany.

Oo0beMbI Te1.

Ob0vem npamoy201bH020 napainenenuneoa.

[Tonstue o6beMa. OOBEM MPSAMOYTOIBHOTO MapaIeNIeuIea.
CamocrositensHas padora.

O0beM psIMOi TPU3MBI.

O0bem uInHApa.

Boruncnenue 00beMOB TeJ ¢ TOMOIIBIO ONPEIEICHHOI0 HHTETpaa.

O06beM HaKJIOHHOW MPU3MBI.

O6bem nupamupl. CamocTosiTenpHas paboTa

O6mbeM KoHyca.

Pemenue 3agau

Koumponvnas paboma no meme “Obvemovr men”

O6mwem mapa.

O0beM mapoBOro CETMEHTA, MAPOBOTO CIIOS M IAPOBOTO CEKTOPA.
[Tnomane chepsl.

Penrenue 3amau.

Koumponvnas paboma “Obvem wapa”

234



§ 22
§ 23
§ 24

§ 25

§ 26
§ 27
§ 28

§ 29

§ 30
§ 31
§ 32

§ 33

§ 34

Pemenue 3a1ay Ha KOMOWHAIIMIO TEOMETPUYECKUX TEll.

9J1eMeHThI TCOPUH BCPOATHOCTH H MaTeMaTH4eCKOi CTATHCTHKH.

BeposTHOCTE 1 reomeTpus.

HeszaBucumeie IMOBTOPCHHUA HUCHBITAaHUH C ABYMA UCXOJaMH.

CraTtuctudeckue MeTo/1bl 00padoTKH HH(POPMAIIHH.

["ayccoBa kpuBas. 3aKOH OOJBIINX YHCEI.

YPaBHeHHH H HEpaBC€HCTBA. Cucremnl ypaBHeHnﬁ U HEPABEHCTB.

PaBHOCHIIBHOCTBH ypaBHEHMII.

OO011re METOIbI PELLICHUS] YPaBHEHUM.
PaBHOCHIIBHOCTH HEPaBEHCTB.

YpaBHEHHS U HEPABEHCTBA C MOJYJIEM.
Koumponvnas paboma Ne 7.

VYpaBHEHUS U HEPABEHCTBA CO 3HAKOM pajIMKala.
YpaBHEHUS ¥ HEPABCHCTBA C ABYMsI IEPEMCHHBIMHU.
Jloka3aTenbCcTBO HEPABEHCTB.

CucreMbl ypaBHEHUH.

Koumponvnas paboma Ne 8

3amauyn ¢ mapaMeTpoM.

HTorosoe noBropenue.

28 4
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