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I[osicHuTeIbHAS 3aNIMCKA

B coBpemenHoM wMupe cdepbl MNPUMEHEHHsS MAaTeMAaTUKH PACHIMPSAIOTCS, I[03TOMY
MaTeMaTHYeCKHUe 3HaHMS, KaK M1 MAaTeMAaTUYECKUI CTHIIb MBIIIJICHHUS] CTAHOBSATCS OUYEHb BaXKHBIMU, a
HEKOTOPBIX HANpPaBIECHUSX JIEATEIbHOCTH KIIIOYEBBIMHU, OTKYJa BBITEKaeT HEOOXOAMMOCTH Oosee
MHTEHCUBHOTO U TTyOOKOI0 MOMYyYeHHUsS MaTeMaTUYeCKUX 3HAHUH, a TaKkKe PelIeHUs HeCTaHJapTHBIX
U UEUHBIX 3a7a4. B mporecce n3yueHus MaTeMaTHKU B apceHasl MPUEMOB M METO/I0B MBILUICHUS
YeJIOBeKa ECTECTBEHHBIM OO0pa3oM BKIIOYAIOTCA MHIAYKIMA © JAeAyKuusi, o0OoOmeHue u
KOHKpETH3allisi, aHalli3 M CHHTE3, KJIacCU(pHUKAIMI W CUCTEeMaTu3auusi, abCTparupoBaHHE H
aHaJIOTHSL.

OcHoBOli TIOHMMaHUs JIOOOH HAyKu SBISICTCS HE TPOCTO HM3YyYEHUE TEOPETUUCCKOTO
Marepuaia, HO U YCIENIHOEe NPUMEHEHHUE €ro Ha MPaKTUKE, CAMOCTOATEIbHOE TOCTPOEHNE BBIBOIOB
MU HUCIIOJIB30BAHUC PA3JIMYHBIX MCTOAOB, JIA IOJYYCHHA PC3yJibTaTta. HpaKTI/IKa peuicHud 3aaa4
pa3BUBaeT JIOTUYECKOE MBIIUICEHHE, HAaCTOM4YMBOCTH M KpEaTMBHOCTb. B pamkax Kypca
oOydaromumcsi OyieT HEOOXOAMMO peliarh pa3judHbIe [0 CJIOXHOCTH W ILEIH  3aJadH,
HAIIpAaBJICHHBIE Ha pAaCIIMPEHHUE KPYrozopa, MPaBHIIbHOCTH ITIOCTPOCHUS BLIBOJIOB, 3aKPEIJICHUE
MPOMJICHHOTO0 B paMKaxX IIKOJIBHOW IporpaMmbl MaTepHana. Takoil Bua padOThl IIKOJIHHHUKOB
MO3BOJIUT UM TMPUMEHHUTHh 3HAHUSA U YMEHHS, MPHOOPETEHHBIE Ha YpOKax, a TAaKKe€ COBEPIIUTH
CaMOCTOATENIbHO OTKPBITHS, JEMOHCTPUPYIOIIEE KPACOTY MaTEMaTHYECKON MBICIIM M MTO3BOJISIOLIEE
MEPEXKUTh PATOCTh TBOPYECTBA M  YJOBOJIBCTBUE OT HWHTEJUIEKTYaJIbHOM JAESTEIbHOCTH.
CaMOCTOSATEIbHO TMOJIYY€HHBIE BBIBOJBI B XOJ€ Kypca CO3JalOT MNPOYHBIA (yHAaMEHT [is
)IaJII)Hef'IHICFO FJ'Iy6OKOFO HN3YUCHUA MATCMATUKHU W PACHIUMPAIOT BO3MOXKXHOCTHU 06yqafom1/1x051 B
pamMKkax pemieHus Oojee MpocThix 3adad. Kypc HampaBiieH Ha pa3BUTHE y KaXKIOTO pedOeHKa
THOKOCTH MBIIIUICHHS, BOOOPa)KEHHUS, CaMOCTOSTEIbHOCTH, TBOPYECKUX CIIOCOOHOCTEH, a Takke
MOBBIIIACT UHTECPEC K MATCMATHUKE U YPOBCHDb MaTeMaTUYeCKOHU IIOATOTOBKH.

Kpr «Pemenue TPYAHBIX 3aia4 IO MAaTCMATHUKE)» ITO3BOJIUT 06y‘IaIOIJ_[I/IMC}I yrny6neHHo
PacCMOTPEThb TEMBI IIKOJbHOU MporpamMmmsal, IMO3BOJIUT 06yqa}01u1/1M051 Ha HarIs AHBIX IMpUMEpax
OCO3HATh IHPOTY NPUMCHCHHUA MAaTEMATUUCCKUX 3Hauui. IlIkoasHUKH CMOTYT CaMOCTOATCIIBHO
BBIBOJUTH IIpaBujia U TCOPEMEI, HGO6XOI[I/IMBI€ JUIS }laHBHeﬁHIGFO HU3Yy4YCHUA MAaTEMAaTUKH, YTO
IMMO3BOJIUT MMOJYYUTDH OIIBIT B UCCIICAOBAHUAX U CO30AaTh IMMOJIOKXUTCIIBHBIC DMOLIUHU, ITO3BOJIAIOIIUC
ABUTATHCA IO MPOrpaMMe € SHTY3Ma3MOM U IMPOABJIAA MHUIIUATHBY B HOBBIX UCCIICAOBAHUAX. B
XO0J¢€ Kypca, HIKOJIbHUKHU PACCMOTPAT 3a4a4d, paCIIUPAIOIINEC UX apCCHAJI 3HAaHUU U YMCHHﬁ, a
TAaKXC IMO3BOJIAIOIINE CACTIATh BbIBOABI 00 ONTHUMU3AlNU paHCC MOJYUCHHBIX peIJ.IeHPIfI. I[aHHBIfI
KYPpC TakKK€ CO34aCT 6a3y JJIsL HpOGKTHOfI pa6OTLI IKOJIbBHUKOB B MATCMATHUYCCKOM BCKTOPC HUJIN
IMMO3BOJIUT CO3AaTh MCTAIIPECAMCTHBIC UCCIICAOBAHU B 9DKOHOMUKE, I/IH(I)OpMaTI/IKC n (bmm(e, qTo
IMOJIOKUTECIIBHO BJIMACT HAa BCECCTOPOHHE PA3BUTHEC U IMO3BOJIMT 3aKPCIIUTh 3HAHHWA Ha ITPAKTUKE.

enpro xypca «Pemenne TpyaHbIX 3a7a4 IO MaTEMATUKE SIBISETCS BBEAEHUE IMOCTOSTHHOMN
MaTeMaTHYeCKOW NPaKTUKM ydamuMmcesa 9 kiacca, OpMEHTHPOBAaHHOM Ha 3aKpEIUICHWE 3HAaHWU,
MOJTyYEHHBIX Ha YPOKaX, a TAKXKe pa3BUTHE MOTHUBALIUH, MBIIIJICHHSI, TBOPUECKUX CIIOCOOHOCTEN U 3a
CUET ATOr0 — JIOCTIDKEHHE Oojiee BBHICOKOTO YPOBHSA MX OOIIeH MaTeMaTH4ecKOd MOJTrOTOBKH.
KonnenryanbHas ujiest JaHHOTO Kypca COCTOUT B TOM, YTOObI HA OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO
nojxoAa pa3paboTaTh NeNarorndeckuii MHCTpyMeHTapuil (yueOHoe cojep)kaHue, TEXHOJIOTHH,
METOJIMKH, METOJMUECKOe oOecrieueHne) HeMpephIBHON MOArOTOBKY 110 MaTeMaTHKe B 9 U jaiiee B
OoJiee cTapIux Kiaccax.



MeTo1010ru4ecKO OCHOBOM pEAIM3alUM IMOCTABICHHOM LENU SBISIOTCA CIEAYIOLINE
MIPUHLAIIBL:



— Ilpuanmn pa3BUTHS, KOTOPBIH COCTOMT B TOM, YTO IOJTOTOBKA JOJKHA OBITH HalleJeHa
MpEeXKJIe BCEr0 Ha CO3JAHUE YCIOBUU ISl BCECTOPOHHETO PAa3BUTHUS MBIIUICHUS W JIMYHOCTHBIX
Ka4yeCTB Ka)KJI0I'0 YUEHUKA, 8 HE OTPAHUYUBATHCS TPEHUHIOM B OCBOEHUH UMH METOJJOB MAaTEMATHKH.
CyThb 3TOro HMpUHLMIA MOXKHO KPAaTKO BBIPA3UTh TE3UCOM: «PA3BUTHE CPEICTBAMU MaTeMaTHUKH
KaXJ0r0 YUCHUKA.

— IlpuHuun «BBIpAIIMBAHUS» COCTOUT B COBMEIIECHUHM, C OJHOM CTOPOHBI, BHYTPEHHEU
AKTMBHOCTH YYEHMKA, €T0 LIeJICHAPABICHHbBIX MOMBITOK PACKPBITh U PEAIM30BATh CBOM MOTEHIMAT,
a C Ipyroil CTOPOHbBI, BHEIIHEH OpraHU3aldy 3TOM aKTUBHOCTH CO CTOPOHBI YUMTENS B paMKax TOM
JKe IEIIH.

— [IpyHUKMI yCHEMTHOCTH COCTOUT B aKLIEHTUPOBKE HA YCIIEIIHOCTD, TO €CTh B CO3JaHUH TaKOU
Cpelbl, T1e K OIMOKE OTHOCATCS KaK K CTYIEHbKE POCTa, a HE MOBOTY JUIsl OTOPUYEHUS ¥ TTOPULIAHHSI,
IJIe IEHUTCA M TOJICPKUBACTCA YCIEX KaXIOTr0 YYCHHKa OTHOCHUTEIBHO CeOsl, He3aBUCHMO OT
Ha4yaJIbHOTO YPOBHS €0 MOATOTOBKA U MAaTEMAaTHYECKUX CIIOCOOHOCTEH.

Hna}mpyeMLle pe3yJabTaThbl 0CBOCHHUS KypcCa

OcBoenne y‘IG6HOFO Kypca «PerieHue TPYAHBIX 3aa4 IO MaTEMAaTUKC) B 9 knacce
obOecrieynuBaeT IOMOIIb B JOCTUKCHUU CIICAYIOMIUX MMPECAMETHBIX O6p330BaTCJ'IBHLIX PE3YyIbTATOB
10 OCHOBHOMY y‘Ie6HOMy NpeaMeTy «MaTteMaTuKa:

Auredpa
Yncaa v BoIYHCTIEHUSI

CBO60,I[HO OIICPHUPOBATL IIOHATHAMU: KOPCHb n-u CTCIICHU, CTCIICHb C paluOHAJIbHBIM
IIOKa3aTeCJICM; HAXOAUTb KOPCHb n-u CTCIICHU, CTCIICHL C PpAallMOHAJIbHBIM I1OKA3aTCJICM, UCIIOJIb3Ys
npu HeO6XOI[I/IMOCTI/I KaJIBKYJIATOP, IMPUMCHATH CBOMCTBa KOpHs n-i CTCIICHU, CTCIICHU C
palrOHAJIbHBIM ITOKAa3aTCJIICM.

Hcnonws30BaTh IIOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YHCEN npu pelmeHuu 3anad,
IMPOBCACHNUU paccyxcz[eHHﬁ 1 10Ka3aTCJIbCTB.

CpaBHUBaTh U YyHOPSA0YMBAThH JEHCTBUTENbHBIE YNCIA, OKPYIIISTh AEUCTBUTEIbHBIE YUCIIA,
BBIIIOJIHATH IPUKUIKY PE3yIbTaTa BEIYMCICHUN, OLEHKY YMCIIOBBIX BBIPAKCHUMN.

MHuoroujieHbl

CB000/1HO onIepupOBaTh MOHATHEM KBaIPATHOTO TPEXUICHA; HAXOAUTh KOPHU KBaJIPaTHOTO
TpEXUIICHA.

PackiagpiBath KBaipaTHBIN TPEXUIEH HA JIMHENHBIE MHOKHUTEIIH.

YpaBHeHHs 1 HEPABEHCTBA

Pemarp nuHeiiHbIe M KBaJpaTHbIC ypaBHEHUS, YPaBHEHHSI, CBOMASIIMECS K HHUM, JPOOHO-
palroOHAIbHBIE YPABHEHUS.

Pemates Hecn0KHBIE KBAIpaTHBIE YPABHEHHUS C TAPAMETPOM.

Pemars: nuHeliHbIe HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA; UCIOJIB30BATH METO
WHTEPBAJIOB; N300pakaTh PEIICHNE HEPABEHCTB HA YMCIOBOM MPSIMOM, 3aITMCHIBAThH PEIIEHUE C
IIOMOIIBIO CHMBOJIOB.

Pemate cucteMbl IByX JIMHEWHBIX YPAaBHEHUW C JBYMs IIEPEMEHHBIMU M CUCTEMBI JIBYX
YpPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHHUE HE SBIISIETCS JIMHEHHBIM.



Pemate HECI0KHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHHH C MApaMETPOM.

[TpuMeHSATh METOABI PABHOCHIBHBIX MPEe0Opa30BaHMii, 3aMEHbI TIEPEMEHHOM, TpapuuecKoro
METO/Ia IIPY PELIEHUH ypaBHEHUH 3-11 U 4-i1 cTeneHeil.

Pemiate cucTembl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOUAIOIINE KBAJAPATHOE
HEPAaBEHCTBO; HM300pakaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIOBOW NPSIMOM, 3alUCHIBAThH
pelIeHre C TOMOIIbIO CUMBOJIOB.

Pemarn YpaBHCHUA, HCPABCHCTBA U UX CUCTCMbI, B TOM YUCJIC C OT'PaAHUYCHUAMU, HAIPUMCED,
B IICJIBIX YHKCJIax.

IIpoBouTH MCCIEOBaHUS YPaBHEHHUM U CHCTEM YpaBHEHHI, B TOM UYHUCIIE€ C IPUMEHEHUEM
rpaduUecKuX IpeAcTaBiIeHni (yCTaHABIUBATh, UMEET JIM YPaBHEHHUE WIIM CUCTEMa YpaBHEHHH pere-
HUSI, €CJIU UMEET, TO CKOJIbKO, U TIp.).

Pemate TekcTOBBIE 331a4K aNredpanyecKuM ClocoO0M ¢ OMOILBIO COCTaBJICHUS
ypaBHEHH, HEPABEHCTB, UX CHCTEM.

Vcnonb30BaTh ypaBHEHUs, HEPABEHCTBA M UX CHUCTEMBbI JUISl COCTABJICHUS MaTeMaTHUECKOM
MO/IENIN peaIbHOM CUTYaIlMH WM TIPUKIIATHOMN 3a]a9i; HHTEPIIPETUPOBATH MOJTYYCHHBIEC PE3YIIbTaThI
B 33JJaHHOM KOHTEKCTE.

DOyHKIHA

CB000/IHO OTIEpUPOBATh MOHATUSMH: 3aBHCUMOCTD, (PYHKIHS, rpaduK QyHKINH, IpsMast
IPONOPLIMOHAIIBHOCTb, IMHEHHas (PyHKIMS, 00paTHas IPONOPLMOHAIBHOCT, Tapadoia, runepooia,
KyCOUYHO-3a/1aHHast () YHKITHS.

HccnenoBath GyHKIMIO 110 €€ rpaduKy, ycTaHABIMBATh CBOMCTBA (DyHKIMHA: 00/1aCTh
OTIpeJIeJICeH s, MHOKECTBO 3HAUYEHU, HYIH (DYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,
MIPOMEKYTKH BO3PACTaHHS U YOBIBaHUS, YETHOCTH/HEUETHOCTh, HAMOOIIbIIIEE U HANMEHBIIIEe

3HAa4YCHUsI, aCUMIITOTHI.

Pacrnio3HaBath KBaJpaTuuHyro (QYHKIHMIO O (opMyIie, IPUBOAUTH MPUMEPHI KBaJAPaTUYHbBIX
GyHKIUHI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUU.

OnpenensaTs MojokeHue rpaguka KBaJApaTUYHON (QYHKIIUU B 3aBUCUMOCTH OT €€
KOA(PUIMEHTOB.

Crpouts rpaguk KBagpaTuyHON (QYHKIIMH, ONIUCHIBATh CBOMCTBA KBAAPATUIHON (PYHKIIMH I10
e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBaJPAaTHUHON (DYHKIIMHU TS pEILIeHUs 3a71a4.

Ha npumepe kBagpatuunoil (yHkiuu ctpouth rpadpuk ¢ynkmuu y = af (kx + b) + ¢ ¢
MOMOIIIBIO TTpeoOpa3zoBanuii rpaduka Gpyukiwn y = f (X).

WnnmroctpupoBaTh ¢ MOMOIIBIO rpaduka peanbHyI0 3aBUCUMOCTh HJIM IPOIIECC M0 UX
XapaKTepUCTHKAM.

ApupmMeTnyecKkas M reoMeTPpHYECKasi IPOrPeccHu

CB00O/IHO OmepUpOBaTh MOHITUAMU: TIOCIIEIOBATEIBHOCTD, apupMeTHIecKas 1
reoMeTpHUecKasi IPOrPECCHH.

3amaBaTh MOCIEIOBATEIBHOCTH PA3HBIMU CIIOCOOAMU: OMMCATENbHBIM, TAOJUYHBIM, C
MOMOIIBIO (POPMYJIBI N-TO WIEHA, pEKYPPEHTHBIM.

BbINONMHATE BBIYMCIIEHUS C WCIOJIb30BaHHEM (GoOpMyn N-TO 4ieHa apu(MeTHuyecKkoll u
re€OMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.



I/I3o6pa>1<aTL YJICHBI ITOCJIEA0BATCIIbHOCTH TOYKaAMH Ha KOOp,Z[HHaTHOfI IIJIOCKOCTH.

Pemate 3amaun, CBsI3aHHBIEC C YHCIOBBIMU IIOCIIEN0BATEIBHOCTAMHU, B TOM YUCIIE 3aa4U U3
peanbHOM JKU3HU (C UCTIONB30BAHUEM KAJBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).

Pacrio3naBath ¥ MPUBOAUTH IPUMEPHI KOHEYHBIX U OCCKOHEUHBIX TIOCIIEI0BATEIIBHOCTEH,
OTpaHUYEHHBIX TOCIEIOBATEILHOCTEH, MOHOTOHHO BO3pacTaronuX (yObIBAIOIIHX )
MOCJIE0BATEIBLHOCTEH.

Nmetn MMpEACTABJICHUC O CXOAUMOCTHU IMOCJICAOBATCIIbHOCTU, YMETh HAXOJUTh CYMMY
0eCKOHEYHO yOBIBAIOIIECH FreOMETPUIECKOM MPOrPECCHH.

[IpuMeHsITh METOT MAaTEMAaTUYECKON MHAYKIIUU MIPH PEIICHUH 33734
I'eomeTpus

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPBIX YTIIOB, YMETh HAXOAUTh C UX MIOMOIIBIO
pa3IMYHbIE 3JIEMEHTHI IPSMOYTOJIBLHOIO TPEYTOJIbHUKA («PEIIEHUE MPIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOILBIO KAJIbKYJISITOPA) JJIMHBL U YIJIbI JJ1 HETAOJUYHbBIX
3HAa4YEeHUM.

ITons30BaThCA (bOpMy.HaMI/I IMPUBCACHUA WU OCHOBHBIM TPUTOHOMCTPUYCCKHUM TOXKICCTBOM
JJI1 HaXOXJACHU A COOTHONICHHUH MCKAY TPUTOHOMCTPUUICCKNUMU BCINYNHAMU.

JIoKa3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATb MX I HAXOXKICHUs
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), [IPH PELLIEHUU FEOMETPUUECKUX
3amad. [ IpuMeHATh oTy4eHHbIe 3HAaHUS IIPU PEILIEHUN IPAKTUYECKHX 3a]1a4.

[IpuMeHATH TPUTOHOMETPHIO B 3a7a4ax Ha HAXOXKACHUE IUIOLAAH, BBIBOJUTD U BIAJCTh
TPUTOHOMETPUUECKUMHU (hOpMyIIaMu JUIs IIJIOLAAHN TPEYroJbHUKA, apajienorpaMmma, pomoa,
Tparenuy, BEIBOJUTH U MPUMEHATH popmyiry ['epona u popmyity UIs TUIOIIAIH BBITYKIOTO
YEeTBIPEX YT OJIbHUKA.

HmeTth MMpEACTAaBJICHHUEC O TOMOTCTUH, IPUMCHSATDH B IIPAKTHYCCKUX CUTYAIIUAX.
Hcnons3oBaTh TCOPCMBI Yesl u Menemnas IIpUu pCIICHUU 3a/1a4.

Hcnonb30BaTh TeOpeMBbl O BIMCAHHBIX yriaX, yrilax MeX1y XopJamH (CeKyIIUMH) U yIiie
MEK]1y KacaTeJIbHOW U XOPI0M ITPHU PEIICHUU T€OMETPUYECKUX 3a/1a4. JloKa3pIBaTh U IPUMEHSTh TE-
OpEMBI O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUH OTPE3KOB CEKYIINUX, O KBAIPaTe
KacaTelTbLHOI.

Brnanets noHsTHeM KOOpAMHAT Ha MJIOCKOCTH, paboTaTh C ypaBHEHHEM IPSIMOM Ha
IIOCKOCTH. BrasieTs MOHATHSIMHU yIiIOBOTrO K03(uiineHTa u cBOOOAHOr0 WwieHa, TOHUMATh UX
reOMETPHUECKUI CMBICI U CBA3b YTIIOBOTO KOA(HUIMEHTA C BO3PACTAHUEM U YObIBAaHHEM JIMHEHHOMN
GyHKIUU. YMETh pelaTh METO10M KOOPAMHAT 33a/1a4M, CBSI3aHHbBIE C MAPaJIEIbHOCTHIO U
MIEPIEHIUKYJIIPHOCTBIO MPSMBIX, IEPECEUCHUEM MPSIMBIX, HAXOXKICHUEM TOUEK MepeceyeHusl.

BbeIBONTE U BiaeTh ypaBHEHUEM OKPYKHOCTH. Mcnonp30BaTh METOJ KOOPAUHAT AJIs
HaXO0XXJCHUS NepeceueHi OKpyKHOCTeH U npsambIX. Biaagers GpopMynamu paccTostHUS OT TOUKU 10
MPSIMOM, TUTONIAIU MapajieIorpaMMa B KOOpAMHATaX, UMETh MOHATHE 00 OpUEHTUPOBAHHOM
rwiomaau. [lonp30BaThcss METOOM KOOPIUHAT HA IUIOCKOCTH, IPUMEHSITh €r0 MIPH pelIeHun
reOMEeTPUYECKUX U MpaKTU4YecKuX 3a1ad. [I[pumMeHsITh MeTo1 KOOpAUHAT B MPAKTUKO-
OpPUEHTHUPOBAHHBIX T€OMETPUUYECKUX 3a/1adax.

Bitagers monsTHEM BEKTOpA. YMETh CKIIAABIBATh U BBIYUTATH BEKTOPHI, YMHOXKATh HA YUCIIO,
BJIQJIETh IPABUJIAMH TPEYTOJIbHUKA U MapajuiesiorpaMMa. Biragers npakTHYeCKMMHU MHTEPIIPETaL -
SIMM BEKTOPOB. YBEPEHHO I10Jb30BAThCSl KOOPJAMHATaMH BeKTOpa.Bmaners crioxeHuem u



BBIYUTAHUEM BEKTOPOB, YMHOKCHHEM BCKTOPA HA YHMCJIO B KOOpAWHATaXx.

Nwmets mpexncraBneHue o Oasuce (Ha ImIockocTH). PackimaapiBaTh BEKTOpPHI MO Oa3ucy.
PacknanpiBaTh BEKTOPHI CHJI C TIOMOIIBIO TPOCLUUPOBAHUS U TPUTOHOMETPUUYECKUX COOTHOILICHUH.
[IpuMeHsITh MOoTy4YeHHbIE 3HAHHSI B MPOCTEUIINX (PU3HUECKUX 3a7a4aX.

Bnaners monsTuem CKaJIApHOTO IMPOU3BCACHUSA BCKTOPOB, IOHUMATL CI'0 FGOMCTpH‘ICCKHﬁ
CMBICI WM YBEPCHHO IIOJB30BATHCA €I0 BBIPAXKCHUEM B JICKAPTOBBIX KOOpJAWHATax. 3HaTh
I[I/ICTpI/I6YTI/IBHOCTB CKaJIIpHOro IHPOU3BEACHHA W €r0 CBA3b C IIPOCHHUPOBAHUCM. HpI/IMeHﬂTB
CKaJIIpHOC NPOU3BEACHHUE BCKTOPOB I HaAXOXACHUA JIHWH W YTJIOB. Pemrate rCOMECTPHUYCCKUEC
3aaa4i C IOMOLIBIO CKAJIAPHOI'O IIPOU3BEACHU. Hcnons3oBaTh CKaJIApHOC IMPOU3BECACHHUEC BEKTOPOB
B aJ'Il"e6paI/I‘{eCKI/IX n (1)I/ISI/ILI€CKI/IX 3aJadax.

Bnagers noHATHSIMH MMPpaBUJIBHOI'O MHOTI'OYTI'OJIbHUKA, MNJIMHBI OKPYXKHOCTHU, IJIMHBI AYTH
OKPYXHOCTH U paHHaHHOfI MCPHBI yriia, BBIYUCIATE IJIOMAAb Kpyra u €ro gactei. [loHmMaTs CMBICHT
qucjia. HpI/IMeHHTL MMOJIYYCHHBIC YMCHHUS IIPpHU PCUHICHUHN ITPAKTHUYCCKUX 3aJay. 3HaTh HCTOPUYCCKUC
CBCACHUA 00 HU3MCPCHUU JIMHBI OKPYKXHOCTHU U IUIOIIAAN KpyTa.

Nmets npeacTaBieHue o npeodpa3oBaHUM INIOCKOCTH, O IBIKEHUIX. HaxonuTh ocu, IIEHTPbI
CUMMETpUU QUTYp, LIEHTPBI TOBOPOTA, HAXOAUTHh KOMITO3UIIUU MPOCTeHIINX peodpazoBanuii. [Ipu-
MEHSTh JABM)KEHHUS TUIOCKOCTH MPHU PEHICHUH F€OMETPHUECKUX 3a7au.

[IpuMeHATH MOTyYeHHbIE 3HAaHUS HA MMPAKTUKE — CTPOUTHh MATEMATHUYECKUE MOJICITHU IS
3a/1a4 peasibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHUEM MOo00us U
TPUTOHOMETPUYECKHUX (QYHKIIHH (II0JIb3YACh, T1Ie HEOOXO0IMMO, KaJbKyIITOPOM).

BeposAITHOCTH M CTATHCTHKA

Ilons30BaThCA KOM6HHaT0pHLIM IMpaBHUJIOM YMHOXCHUS, HAXOAUTHL YHUCIIO IEPECTAHOBOK,
YHCJI0 COquaHHﬁ, MOJIb30BAaThCs TPCYTOJIbBHUKOM ITackans npu pCICHHUMU 3aaa4, B TOM YHCJIC Ha
BBIYHCJICHUC BepOﬂTHOCTeﬁ COOBITHIA.

Hcnonw30BaTh MOHATHE TEOMETPUUYECKON BEPOSITHOCTU, HAXOUTh BEPOSITHOCTH COOBITUM B
OTBITaX, CBS3aHHBIX CO CIy4ailHBIM BBIOOPOM TOYEK W3 IJIOCKOW (PUTYpBI, OTpe3Ka, MJIUHBI
OKPY>KHOCTH.

Haxoaute BCPOATHOCTHU COOBITHIT B OIlbITax, CBA3aHHBIX C HCIBITAHHUAMU JO AOCTHKCHUA
MEpBOTO YyCIi€Xa, B CCPUAX HUCIBITaHUI BepHy.TIJ'II/I.

NMers npencraBlieHHE O CIIy4allHBIX BEJIMYMHAX W OINO3HABATh CIy4YalHbBIE BEJIMYUHBI B
SBJICHUSX OKPYXKAIOILIEr0 MUpPA, ONEPUPOBATh MOHATUEM «PaCIpENeNICHUE BEPOATHOCTEN». Y METh
CTPOUTB pacIpeiesICHUs] BEPOSITHOCTEN 3HAYEHUH CIIy4ailHbIX BEJINYMH B U3YYEHHBIX OIBITAX.

Haxoaute MaTeMaTHYECKOE OKUaHUE U AUCTICPCUTO CJ'Iy‘IS.fIHOfI BCJIIMYHHEI 110
pacnpeaciIiCHUIO, MIPUMCHATH YU CJIOBBIC XaAPAKTCPUCTHUKU N3YYCHHBIX paCHpCI[CJ'ICHI/Iﬁ IIpU pCIICHUN
3aja4.

HmMmeTth MMpEACTAaBJICHUC O 3dKOHC CJ'Iy‘IElfIHLIX YHUCCII KaK O IMPOSABJICHHUU 3aKOHOMCPHOCTH B

Clly4yailHOM M3MEHYMBOCTH, MOHUMAaTh MaTeMaTHYeckoe 0OOCHOBaHHE OJIM30CTH YacTOTHI U BEpO-
ATHOCTHU cOoObITH. IMeTh npeficTaBieHre O POJIM 3aKOHA OOJIBIINX YHUCEN B IPUPOJIE U OOIECTBE.



Conep:xanue Kypca
Yuciia 1 BLIYMCICHUA

Hppayuonanvnvie uucna

Kopens N-ii crenenu u ero ceoiictsa. CTENEHb C palliOHATIbHBIM IIOKA3aTEJIEM U €€ CBOMCTBA.
Auaredpanyeckne BbIpaKeHUs

Hppayuonanvnsie evipasrcenun

ToxnaecTBeHHbIE TPe0Opa30BaHUs BhIPAXKEHUHN, COJEPKAIIUX KOPEHb N-i CTENEeHH.
ToxnecTBeHHbIe TpeoOpa3zoBaHusl BhIPAKEHUHN, COJEPKAIIUX CTENEeHb C PAllMOHAIBHBIM
[IOKa3aTeJIEM.

MHuoroujieHbl

Ksanpatnsiii TpéxwieH. Kopau kBaapaTHOro tpéxwieHa. PasioxeHue KBagpaTHOIO
TPEXUIICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHNsI 1 HEPABEHCTBA
Ypasnenusn

bukBanpaTtHbie ypaBHeHus. [IpuMepsl IpUMEHEHU METO0B PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHbI IEPEMEHHOM, TpaUUIecKOro METOIa PH PEIICHUH ypaBHEHUH 3-i u 4-i
CTEIICHEM.

Pemenue qpoOHO-palioOHabHBIX YPABHEHUH.

Pemenne cucreM ypaBHeHuUl ¢ AByMs IEpEMEHHBIMU. PellieHne npocTenmmx cucreM
HEJIMHEWHBIX YpaBHEHUH C IByMs IlepeMeHHbIMU. ['paduueckuii METO pelIeHHs] CUCTEMBI
HEJIMHEWHBIX ypaBHEHUH C IByMs IlepeMeHHbIMU. CHcTeMa IByX HEJITMHENHBIX YPABHEHUM € ABYMs
IIEPEMEHHBIMH KaK MOJIEJIb PEaIbHON CUTYalUH.

Hepasencmea
UucnoBble HepaBeHCTBA. PellieHne JIMHENHbBIX HEpaBEHCTB. [[0ka3aTenbCTBO HEPABEHCTB.

KBagparHble HEpaBEeHCTBA ¢ OJTHOM ITEPEMEHHON. Penienne kBapaTHbIX HEPABEHCTB
rpaMuecKuM METOJIOM U METO/I0M MHTEPBAJIOB. MeTol HHTEPBAJIOB ISl PAllMOHAIBHBIX
HepaBeHCTB. [Ipocreiilre HepaBeHCTBA C IAPaMETPOM.

Pemenne TeKCTOBBIX 3a1a4 C IOMOIIBIO HEPABCHCTB, CUCTEM HCPABCHCTB.

HepaBeHCTBO C ABYMs IEPEMEHHBIMU. Pemenne HEPAaBCHCTBA C IBYMs ICPEMCHHBIMU.
Cucremsbl HCPABCHCTB C IBYyMs IICPEMCHHBIMU. Fpacbnqecxlxlﬁ MCTO/ pCHICHUA CUCTEM HEPABCHCTB C
ABYMS TICPCMCHHBIMU.

DOyHKIHUU
Oyukuust. CoiicTBa GpyHKUMN: HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA ()YHKITUH,

MIPOMEXYTKH BO3pacTaHusi U yObIBaHUS (DYHKIMH, YETHBIE U HEYETHBIE (DYHKIMM, HAauOOJbIIEE U
HaMMEHbIIIee 3HAYeHUsI PYHKIUH.

KBanpatuunas ¢yHkuus u e€ cBoiictBa. Vcrnonb3oBaHue CBONCTB KBaJpaTUYHON (DYHKIIUU
s perieHus: 3amad. [loctpoenue rpaduka kBagpatuunoil ¢ynkiuu. [lomoxkenue rpadpuka KBa-
JPaTHYHOM (QYHKIMU B 3aBHCUMOCTH OT €& kodhduuuentos. I'paduxu pynkmuii y = ax?, y = a(x —
m)? u y = a(x — m)? + n. [octpoenue rpadgukoB QYHKIMI ¢ HOMOIIBIO IPe0OPa3OBAHMIA.
JpoOHo-nuneitnas ¢pynkuus. MccnenoBanue (yHKIMHA.

®Oynkiws Y = X ¢ HaTypalbHBIM TIOKa3ateseM N u e€ rpaduk.



YucyioBbIE MOCIEA0BATEIbLHOCTH H nmporpeccum

Ilonstue uncinoBon IIOCIICAOBATCIIbHOCTH. Koneunrsie u GCCKOHC‘-IHBIC IIOCIICAOBATCIIBHOCTH.
OrpanuueHHas MOCIeA0BAaTeIbHOCTh. MOHOTOHHO Bo3pacTatoiiasi (yObIBaroIasi) Mmocjie10BaTelb-
HOCTh. CIIOCOOBI 3a/1aHUS MTOCIIEIOBATEIBHOCTH: ONUCATEIbHBIN, TAOJHMYHBIN, C TOMOIIBIO (HOPMYJTBI
N-TO 4wieHa, PeKypPPEHTHBIH.

Apudmernueckas u reomeTpudeckas mporpeccu. CBOHCTBa WICHOB apu()hMETHUECKON U
reoMeTpuuecKoil mporpeccuii. Dopmyssl N-To wieHa apupMETHIECKONH U TE€OMETPUIECKOM
nporpeccuii. DopMybl CyMMbI TIEPBBIX N YWICHOB apu(METHUECKONW M TEOMETPHUUIECKOHN IMPOTPECCHH.
3a1aun Ha IPOLEHTHI, 0AHKOBCKUE BKJIA/Ibl, KPEIUTHI.

[IpencraBnenne o CXOAUMOCTH TOCIIEOBATEIBHOCTH, O CYMMHPOBAHUN OECKOHEYHO
yOBbIBaloOIIEll TeOMETPUYECKON MPOTPECCUU.

Meroa MareMatnueckor HHAyKUuuU. [Ipocreninme npumepsl.
Pemienue TpeyroJibHMKOB

Cunyc, xocunyc, Tanrerc yrioB ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
dopmynbl puBeicHHs. PelieHre TpeyroiabHUKOB. TeopemMa KOCHHYCOB U TeopeMa CHHYCoB. Perie-
HHE TPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB. Perienue
3a/1a4 T€OMETPUYCCKOI ONTHKH.

Tpuronomerpuueckue GopMyisl Ui IUIOMAAN TPEYTOJIbHUKA, MapaienorpaMMa, pomoa,
tpaneuuu. @opmyia ['epona. @opmyiia IIOMAAN BEIITYKIOTO YETHIPEXYTOIbHHKA.

Ilono0ue TpeyroibHMKOB

Xopabl ¥ MOAOOHbIE TPEYTOJILHUKU B OKPYKHOCTHU. TeopeMa O NpOU3BEICHUM OTPE3KOB
XOpA, TEOpEMBI O IIPOU3BEACHUHM OTPE3KOB CEKYIIMX, TEOpeMa O KBajpare KacaTeJIbHOM.
[IpuMeHeHne npu pemeHnn reomerpudeckux 3agad. Teopembl UeBsl m Menenas. Ilonstue o
TOMOTETHH.

Metoa KoopaMHAT

VYpaBHeHHE MPSIMOI Ha TUIOCKOCTH. YTI0BOH KO3 (GUIIMEHT 1 CBOOOIHBIN UJIeH, UX
reomeTpuueckuii cMpici. [lapamienbHOCTh U MEPHEeHIUKYIIPHOCTD IPSIMBIX (Yepe3 yriioBon
K03 urmeHt).

VYpaBHeHHEe OKpykHOCTU. Haxox1eHne nepeceyeHnii OKpy>KHOCTEH U MPSMBIX B
koopauHaTax. @opmyna paccTosHUA OT TOUKH 10 npsiMoi. ITnomane napamienorpamma B
KOOpJMHATax, MOHATUE 00 OpHEHTUPOBaHHOM TuToma . [IpumeHeHe MeTo1a KOopHaT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aa4aXx.

BekTopsl

BexTops! Ha muiockocTH. CloKE€HHE W BBIUMTAaHHE BEKTOPOB — IIpaBWJIa TPEYrOJIbHUKA U
napajuiesorpamma. Y MHOKeHHe BekTopa Ha uyncio. Koopaunate! BekTopa. ClloKeHUE U BBIUUTAHHE
BEKTOPOB, YMHOKEHUE BEKTOpa Ha YMCIIO B KOOpAHHATaX. [[puMeHeHue BeKTOpoB B pU3UKE, LIEHTP
Macc.

[TonsiTue o 6a3uce (Ha mIockocTH). PaznmoskeHust BeKTopoB 1o 6asucy. CkamsipHoe
IMPOU3BCACHUC BEKTOPOB, FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT U BBIPAXKCHUC B JICKAPTOBBIX KOOpJAUHATAX.
JIMCTpUOYTUBHOCTD CKAJIIPHOTO TTpon3BeieHns. CKaIIpHOE TTPOU3BEICHUE U IIPOCIIHPOBAHHE.
HpI/IMeHeHI/Ie CKaJIIpHOTO IMMPOU3BCACHUA BEKTOPOB JJI1 HAXOKACHWSA IJIMH U YTJIOB. Pemmenue
TeOMETPUUYECKUX 3a/a4 C IIOMOIIBIO0 CKAJIIPHOTO MIPOU3BEICHUS.

JITMHA OKPYKHOCTH M IVIOIAb Kpyra



[IpaBuiibHBIE MHOTOYrOJIBHUKH. [InvHa okpyxHOCTH. I'panycHas m paguaHHas mepa yria,
BBIYMCIICHHE JUIMH IyT OKpYyxkHOCTeH. [1momane kpyra, cekropa, cermenra. Mcropudeckue cBe1eHus
00 U3MepEeHHNH JJTMHBI OKPYXHOCTH Y TUIOIAAN KPYTa.

JABUKeHHUS IVI0OCKOCTH

Lentpansnas cummerpusi. LlentpanbHo-cummerpuunbie ¢purypsl. [loBopot. OceBast
cummeTpusi. QUrypel, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOH ocu. IlapasuienpHelii mepeHoc.

[Tonsatue nBuxeHus u ero cBoiicta. PaBenctso ¢uryp. IIposiBieHNs: CHMMETpHH B IPUPO/IE,
KMBOIIUCH, CKYJIbNType, apxuTekType. Kommnosuumu awxkenui (mpocteimue npumepst). [Ipu-
MEHEHHE B F€OMETPUUECKHUX 3aa4ax.

BQPOHTHOCTLIICTaTHCTHKa.

Kombunatopnoe npasuio ymHoxxenus. [lepectanoBku u gaxropuan. Yucio coueTanuii u
tpeyroiabHuk Ilackans. CoiicTBa uncen couetanuil. bunom Herorona. Pemenue 3anau ¢
HCI0JIb30BaHUEM KOMOMHATOPUKH.

I'eomeTrpuueckas BeposiTHOCTh. CiydaliHbIM BBIOOP TOYKH U3 (UIYyphl Ha IUIOCKOCTH, W3
OTpe3Ka, U3 Jyrd OKPYKHOCTH.

Wcneitanus. Yenex u Heynaya. Cepus ucnbplTaHuil 10 nepsoro ycrexa. Cepust HCIIBITaHUN
bepnymnu. BepositHocTH coObITHI B cepun uctibiTanuii beprynu. Ciny4aiiHbiil BIOOP U3 KOHEUHOTO
MHOYKECTBA.

CrnyuaiiHas BenMYMHA U pacnpesesieHue BepositHocTed. [Ipumepbl ciiydallHbIX BEIMYUH.
Baknble pacnpezeneHuss — 4HCIIO0 MONBITOK B CEPUM UCIIBITAHUN 10 IIEPBOTO ycIliexa U YUCIIo ycIie-
XOB B CepuM ucnblTaHuii bepHym (reomerpuyeckoe 1 OMHOMHUAIIBHOE PACHIPEECTICHHMS).

MaremaTuueckoe 0XKUJaHUE CIy4ailHOM BeauyuHbl. DU3HUECKU CMBICT MAaTeMaTUYECKOTO
oxuaanud. [IpuMepbl UCIONB30BaHUA MAaTEMaTHYECKOTO OXWJaHWs. Jucnepcuss m CTaHAapTHOE
OTKJIOHEHHME CIIydailHOW BenuunHbl. CBOMCTBA MaTEMAaTHYECKOTO OXHUIAHUS W JTUCIIEPCHUHU.
MaremaTuueckoe OKUIaHUE U JUCIIEPCHSI U3YUEHHBIX PaCIPENCICHUN.

HepasencrBo YeoOrimeBa. 3akoH 00bIIKX yncesl. MaTemMatnyeckue OCHOBaHUS U3MEPEHUS
BeposaTHOCTEH. Ponb 1 3HaueHHe 3aKoHa OOJBIINX YHCET B HAYKE, B IPUPOJIE U OOIIECTBE, B TOM
YHCJie B COLMOJIOTUYECKUX 00CIEOBAHUSAX U B U3MEPEHUSX.

TemaTn4eckoe NJIAHHPOBaHHKE Kypca
9 kiacc (68 u)

K
Ne | HaumeHoBaHue pa3iesa / TeMbl OJIHecTBO Ccblika Ha DOP
qgacoB
http://school-
1 Hucaa w Bbrancaenus 4 collection.edu.ru/collection/matematika/
http://school-
2 M 8 . 3 .
HOTOMICHD! collection.edu.ru/collection/matematika/
http://school-
3 YpaBHEHHUS U HEPABEHCTEA 8 collection.edu.ru/collection/matematika/
4 o 8 http://school-
Yyt collection.edu.ru/collection/matematika/



http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/

YucaoBble
5 8 http://school-
MoCJIe10BaATEJIbHOCTH U . . .
A collection.edu.ru/collection/matematika/
nporpeccuu
6 p 4 http://school-
eleHHe TPeyroJbLHIUKOB . . .
pey collection.edu.ru/collection/matematika/
. oxo6 4 http://school-
0/1001€e TPeYroJabHUKOB . . .
A pey collection.edu.ru/collection/matematika/
3 M 4 http://school-
€T0/] KOOPIAMHAT . - .
A KOOPA collection.edu.ru/collection/matematika/
http://school-
9 BekTopbi 4 . - .
collection.edu.ru/collection/matematika/
JlIMHA OKPY:KHOCTH Y IJIOIIA/Ib http://school-
10 4 . - .
Kpyra collection.edu.ru/collection/matematika/
http://school-
11 JIBH:KEeHUS MJIOCKOCTH 4 . ttp://sc 0(_) .
collection.edu.ru/collection/matematika/
12 B g http://school-
€pPOSITHOCTD U CTATHCTHKA . . .
P collection.edu.ru/collection/matematika/
BCEI'O 68
KanennapHo-temaTnyeckoe IJiaHUPOBaHUe
2 yaca B HeJIelt0/68 J4acoB B oy
Ne Copaep:xaHue yueGHOro MaTepuaia Kou-Bo yacos
3aHA-
THA
Yncaa M BbIYHCICHHSA 4
1,2 JlevicTBust ¢ JeMCTBUTEILHBIMU YncIaMu. KopeHs N-ii CTeneHu u ero CBOMCTBa 2
3,4 | Anrebpanueckue BeipakeHus. [IpeoOpazoBaHme palmOHAIBHBIX BBIPAKEHUIA. 2
MHoro4/jieHbl. 8
5,6 VYMHOXKEHIEe MHOTOWIEHA Ha MHOTOWIEH. 2
7,8 KBaaparHelii TpéxwieH. KopHH KBaJpaTHOro TpEXdieHa. 2
9,10 Paznoxenue kBagpaTHOTO TpEXUIEHA HA TMHEHHbIE MHOKHUTEIH. 2
11,12| Cokpamienue apoOei, UCTIONb3ys Pa3ioKeHHe MHOTOYJICHOB HA MHOKUTEIN 2
YpaBHeHHsI 1 HEPABEHCTBA. 8
13,14 JIuneiiHble ypaBHEHHsI U HEPABEHCTBA C OJHON NEPEMEHHOMN 2
15,16 PanrionansHble ypaBHEHUS U HEPABEHCTBA 2
17,18 KBanpaTtHble ypaBHEHHs U HEPaBEHCTBA BTOPOU CTENEHU 2
19,20 Pemenne cuctem JMHEMHBIX ypaBHEHU. PenieHne cucreM HepaBeHCTB 2
DyHKIMH 8
21,22 Jluneitnas, kBagparuyHas QyHkuus. Yrenue rpagukoB QyHKIUI 2
23,24 Hcnonp3oBanue CBOMCTB KBaIpaTHIHON (QYHKIINU B PEIICHUN 3a1a4. 2
25,26 Crenennas ¢pyakuumsi, e€ rpaduk [Tocrpoerne rpadhukos HyHKIHi 2
2

27,28 Hpobuo-nuneitnas pynkus. McciaenoBanne QyHKITHIA.
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http://school-collection.edu.ru/collection/matematika/
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http://school-collection.edu.ru/collection/matematika/

YucsioBbIe MOCIET0BATEILHOCTH IPOrPECCHH 8

29,30| Ilonstne uncnoBoii mocienoBaTenbHOCTH. CIOCOOBI 33JaHAS TTOCIIEI0BATEIIFHOCTH 2

31,32 Apudmerndeckas 1 reoMeTpHIecKasi IPOrPECCU 2

33,34 CyMMa N nepBBIX WICHOB MEPBBIX YICHOB MOCIIEI0BATEILHOCTEH. 2

35,36 3amaun Ha MPOICHTHI, 0AHKOBCKUE BKIJIAJIbI, KPEIHUTHI. 2

Penienue TpeyrojibHHKOB 4

37,38 Perienure TpeyroibHUKOB. TeopemMa KOCHHYCOB U TEOpEMa CHHYCOB 2

39,40\ Pemenue npakTHYECKHX 337a4 C UCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB U CHHYCOB 2

Ilogo0ue TpeyroJbHUKOB 4

41,42| Xopnsl 1 mogo0HBIE TPEYTOIBHUKH B OKPYKHOCTH. TeopeMbl 0 Mpon3BeACHUH 2

OTPE3KOB XOPJI, O NPOU3BEJICHHU OTPE3KOB CEKYIIHUX, O KBaJpaTe KacaTelbHOH

43 44 Teopemsl UeBbl 1 Menenas. [lonsarue o romoreTnu 2

MeToa KoopauHAT 4

45,46 YpaBHeHUE npsiMoi U OKpyHOCTH DopMyria pacCTOSIHUS OT TOYKH 10 IPSIMOU 2

4748 [Ipumenenne MeTona KOOpAUHAT B FEOMETPUUYECKUX 3a/1a4ax. 2

BekTopbi 4

49,50 | Bekrops! Ha TuIocKoCTH. JleiicTBus ¢ BekTopamu. CKalsipHOE TPOU3BEICHHIE 2

51,52 | PellieHre reOMeTpUYCCKUX 3a/1a4 C TIOMOLIBIO CKASIPHOTO TPOU3BEICHHS. 2

JJInHA OKPYKHOCTH M IUIOIAAb KPyra 4

53,54 [IpaBuibHBIE MHOTOYTOIBHUKH. J[JIMHA OKPYKHOCTH. MepsI yria, 2

55,56 [Tomans kpyra, cekropa, cermeHTa. lcropnieckue cBeIeHus 2

JIBM:KeHMS ITIOCKOCTH 4

57,58 | Llentpanpuas cummerpusi. OceBast cummeTpusi. [lapanienbHbii mepeHoc. 2

5060 | CHUMMETpHS B IPUPO/IE, FKUBOIIMCH, CKYJIBIITYpE, apXUTEKType. Kommosuuuy . 2

BeposiTHOCTB M CTATHCTHKA 8

61,62 Pernenue 3aa4 ¢ ucnonp30BaHueM KOMOMHATOPUKH. 2

63,64 | I eomeTpuueckas BEpOATHOCTh. BEepoATHOCTH COOBITHI B CEPUM UCTILITAHUI 2

65,66 Maremarndeckoe okuaanue. Jlucnepcus M cTaHAapTHOE OTKIIOHEHHE 2

67,68 Hepasencto Yebbiniena. 3akon Gonbiinx urces. ITOropoe 3aHsrTue. 2
Bcero 684

Y4eOHo-MeTOoAMYECKOE 00ecniedeHre 00Pa30BaTEJILHOIO0 NpoIecca

O0s3aTe1bHBbIC MATEPHAJIBI VI YYCHUKA

1. Maremaruka. Anrebpa: 9 kiacc: yrinyoaeHHbIH ypoBeHb: yueOnuk/ FO. H. Makapebrues,
H. I'. Munmrok, K. . HemikoB u apyrue; noa pea. C. A. TensikoBckoro. — AO «M3aaTenbCcTBO



«IIpocseuienue»

2. Maremaruka. ['eometpusi: 7-9e knaccsl: yueOnuk/ JI. C. Atanacss, B. @. byrysos, C. b.
Kanomues u npyrue. — AO «M3narensctBo «lIpocBemenue»

3. Maremaruka. BeposiTHOCTB U cTaTicTuKa: 7 — 9¢ Kinaccel: yueOHuK B 2 yactsx/ U. P.
Bricoukuii, M. B. fmenko; nox pea. M. B. Amenko. — AO «M3naTensctBo «IIpocBenienue»

Hudpossie o0pasoBaTenbHbIe pecypebl ceTd UHTepHeT

1.Madopmannonnas cuctema "EquHoe 0KHO J0CTyna K 00pa3oBaTeIbHBIM pecypcaM’ -
http://window.edu.ru;

2. Enunas koyiekuus nugpoBbix 00pa3oBarelbHbIX pecypcos -http://school-
collection.edu.ru;

3. ®enepanbHbIi HEHTP HHPOPMAIIMOHHO-00pa30BaTelIbHBIX pecypcoB -http://fcior.edu.ru.

4. DNEKTPOHHBINA apXUB HAYYHO — NOMYJISPHBIX )KYPHAJIOB
http://library.controlchaostech.com/bel/

5. Crimcok CaﬁTOB, PEKOMCHAOBAHHLIX IJIA UCIIOJIb30BAHUA O6y‘~IaIOH_[I/IMI/IC$I n
npenoaaBaTeJIsiMu AJid JOCTYIIa K BEBICOKOKAQYCCTBCHHBIM 20P

http://www.mon.gov.ru/ - MunuctepctBo 00pa3oBanus U Hayku Poccuiickoit denepanuu
http://lwww.uznai-prezidenta.ru/ - Jlerckwuii caiit [Ipe3unenta Poccuiickoit
deneparnuuhttp://www.eidos.ru/olymp/ - Bcepoccuiickue AucTaHIIMOHHBIC 9BPUCTHUCCKUE
onmummuael http://www.en.edu.ru - EctecTBeHHOHAYUYHBIH 00pa30BaTEIbHBIN MTOPTAI

http://ege.edu.ru- ITopran nHbOpPMAIMOHHO# TTOAIEPKKH EMHOTO rocy1apCTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 001eo0pa3zoBaTeIbHbIN OpTA
http://vschool.km.ru - Buptyasnbhast mkona Kupuna u Meboaus
www.school-collection.ru - Enunas komekuus udpoBbix 00pa3oBaTelbHbIX PECypCOB
http://www.edu.ru - ®enepanbhsiii mopran «Poccuiickoe 00pazoBaHHe»

http://school-collection.edu.ru/collection/matematika/ — maTepuanbl mo MaTeMaTHKE B
Enunoit konnexkuuu nudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB

http://www.maht-on-line.com — 3anuMaTenpHass MaTEMaTHKa — IIKOJIbHUKAM (OJUMITHAIHI,
UTPBI, KOHKYPCHI [0 MATEMATHKE)

http://www.mathkang.ru — MmexxryHapoJHbIi MaTeMaTH4ecKuii KOHKypc «KeHrypy»

http://http://ege2011.mio0.ru — MOCKOBCKH# HHCTHTYT OTKPHITOTO 00pa30BaHHsl, CHCTEMa
Cratl'pan


http://window.edu.ru/
http://school/
http://fcior.edu.ru/
http://library.controlchaostech.com/bel/
http://www.mon.gov.ru/
http://www.uznai-prezidenta.ru/
http://www.eidos.ru/olymp/
http://www.en.edu.ru/
http://ege.edu.ru/
http://www.school.edu.ru/
http://vschool.km.ru/
http://www.school-collection.ru/
http://www.edu.ru/
http://school-collection.edu.ru/collection/matematika/
http://www.maht-on-line.com/
http://www.mathkang.ru/
http://http/ege2011.mioo.ru




