MHHOACHUTEJIBHAS 3AIIUCKA

PabGowass mporpamma 1o MaTeMaTHKe, NpeaMeTHas o0JacTb MaTeMaTHka ©W HWHGOpMATHKa,
COCTaBJICHA C Y4eTOM TpeOOBaHUH CIEIYIONINX HOPMATUBHBIX TOKYMEHTOB!
- Koncrutynust PO (Koncturyuus PO - M: FOpuanueckas nuteparypa, 2019);
- 3akona «O06 obpazoBanuu B Poccutickoit ®eneparmm» Ne 273-D3;
- 3akona Poccwmiickoit @Penmeparuun «O s3b1Kax HapomoB Poccwmiickoit @Demeparum» Ne 126-D3 ot
24.07.1998 r. (B meicTByIOMIEH PEIAKITHIHN);
- @enepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa OCHOBHOTO 00mIero oOpa3zoBaHus (c
mmenenussMu Ha 31 mexabps 2015 roma), yTBepkaeHHOro mpukazoM MwunHoOpHayku Poccun ot 17
nekadbps 2010 1. Ne 1897, zapeructpupoBan B MualOcte Poccum 1 despamns 2011r., perucTparioHHbII
HOoMep 19644);
- 3akona Pecniyonuku Tatapcran «O6 o0pazoBanumny (B JEHCTBYIONICH PeAaKIUN);
- 3akona PecryOnmkm Tatapcran «O rocynapcTBEHHBIX sI3bIKax PecrryOmmku TaTapcTaH B APYTHX S3BIKAX
B PecryOnuike Tarapcran» Ne 44PHN ot 18.07.2004 .
- mpuka3za MuHucTepcTBa 0Opa3zoBanusi U Hayku Poccuiickoit @enepanum ot 01.02.2012 1. Ne 74 «O
BHECEHUHM W3MEHEHWH B (emepaibHBI Oa3WCHBIA y4eOHBIH TUTAaH M TMPUMEpHbIE Y4eOHBIC TUIAHBI IS
oOpazoBaTenbHBIX yupekaeHuid Poccuiickoit  @Demepaiuu, peaqu3yIONIUX IPOTPaMMBI  OOIIIETo
00pa3oBaHUs»;
- (enepanbHBIX IepeyHed YYEOHHKOB, PEKOMEHIOBAHHBIX W [OMYIIEHHbIX K HCIOJb30BAHHIO B
0o0pa3oBaTeIbHOM HpoLEcce B 00pa30BaTENbHBIX YUPSKICHUAX, PpEATU3YOLIMX 00pa3oBaTeIbHbIC
MPOrpaMMBbI 00IIET0 00pa30BaHMsI U UMEIOIIMX TOCYAaPCTBCHHYIO aKKPEIUTAITHIO;
- IOCTAHOBJICHHUS TJIABHOTO I'OCYIapCTBEHHOT0 caHuTapHoro Bpada Poccuiickoit ®eneparun ot 10 uromns
2015 1. Ne 26 00 yrBepxknennu CanlluH 2.4.2.3286-15 "CanutapHO-3MHAIeMHOIOTHYECKHE TPEOOBAHUS K
YCIIOBHSAM M OpraHU3aliy 00YUYECHUS ¥ BOCIIUTAHUS B OPTaHU3ALMSIX, OCYILECTBILIIOIINX 00pa30BaTeIbHYIO
JESTSIILHOCTD 110 aJalTHPOBAHHBIM OCHOBHBIM 00I11€00pa30BaTEIbHBIM IPOrpaMMaM I 00yJatoIIUXCs C
OrpaHUYECHHBIMHA BO3MOXHOCTSIMU 30POBBS"
- IPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX IPOrPaMM HayaJIbHOI'O 001ero 00pa3oBaHus, OCHOBHOTO
o01iero oopa3oBaHus;
- yueOHOro TIaHa 00pa30BaTeIbLHOTO YUPEKICHHUS,

Obecneuena:
- YMK no MmaTematuke 5-6 Ki1accoB
- YMK no anre6pe ans 7-9-ro knaccos aBropos I'.B. Hopodees, C.b. Cysoposa u ap.,
- YMK 1o reomerpuu 7-9-ro knaccos aBrop JI.C.ArtanacsH, B.®.byry3os, C.b.Kagomiies.

IIporpamma sBJIsieTcd a1alITHPOBAHHOM B COOTBETCTBUHM CO CrielM(PUKOI
00pa30BaTeIbLHOIO YUpPEK/ICHHA.

KOPPEKHI/IOHHaﬂ HaNpaBJCHHOCTDb IIPOrpaMMmabl

Peus - BaxHeillee cpeIcTBO 0OILIEHNUS, TTO3BOJISIONIEE OCYIECTBISITH OOMEH MBICIIIMU U
N00MBaThCS B3aUMONMOHUMaHUA. D()PEKTUBHOCTD COLMATIU3ALNN PA3BUBAIOLIEICS TNYHOCTH
HaXOJUTCS B MPSAMOI 3aBUCUMOCTH OT MOJIHOILIEHHOCTH TPOIiecca peYeBOro O0IIEeHUs U
B3aumo/eiicTeus. [Ipu oTcTaBaHUM B pa3BUTHU PEUU WIIM HApYUICHUSX peueBOM PpyHKIMUU y
peOeHKa BO3HUKAIOT TPOOJIeMbI, CBA3aHHBIE C BepOATbHBIM O0IIEHHEM, TOSBIISIOTCS TPYAHOCTH
KOMMYHHMKATHUBHOTO ITOBEACHHUSI, YTO B LIEJIOM 3aTPYAHIET B3aUMOOTHOILIEHHS MEKY YEIOBEKOM
1 O0ILECTBOM, a ATO MPOSBISAETCS B PEUYSBOM OOILEHUH.

D¢ hekTuBHOCTH KOPPEKIIMOHHOM pabOThI ¥ COLMAILHON aIanTalluy yYaluxcsl B 3HaUNTeIbHON
CTETEeHU 3aBUCHUT OT UX OO0IIel U KOMMYHUKATUBHOM KYyJIbTYpbl, KauecTBa OOIICHHUS C
okpyxarommmu. [IpakTudeckuii onbIT 00yueHus u Bocnutanus neteit ¢ THP mokassiBaet, uTo
pOo0GJIEMBbI, CBSI3aHHBIE C PEYEBBIM U KOMMYHHUKATUBHBIM Pa3BUTHEM YUalllUXCSl, SBISIOTCS



BBIPOKCHHBIMH HE TOJIPKO B MITQJIIIIUX KJlaccaxX, HO ¥ Ha BTOPO# cTyneHu o0yueHus(5-10 kmacchr).
Cucrema nuddepeHInpoBaHHOTO JIOTONIEAUYECKOTO BO3ICHCTBUS B CIICIIUAIBHOM 1IKOJIe V BHUA
MO3BOJISIET JOOUTHCS y cTapiiekiiaccHukoB ¢ THP onpeneneHHbIX MOJIOKUTEIbHBIX U3MEHEHHH B
Pa3roBOPHOM U OIKCATEILHON pedr, B YaCTHOCTH Y OOJIBIIMHCTBA YUYAIIUXCS YIACTCS MPEOI0IETh
OCHOBHBIC TPYJHOCTH B PEUEBOM OOIIEHUH, YCTPAHUTD JCPEKThHI 3BYKOINPOU3HOLICHHUS, TOOUTHCS
YIOBJIETBOPUTEIBLHOTO PA3BUTHS JIEKCUKO-TPAMMATUYECKOW CTOPOHBI PEYH, OBJIAJICHUS HABBIKAMU
MHAChMa U YTEHHUS.

Hapymennst peun y OOJNBIIMHCTBA YYaIIUXCS, MOCTYMAIOMIUX B JAHHOE YUYPEKICHHE, HOCHT
XapakTep CUCTEMHOI'O HEJOPA3ZBUTHUSA PEUH, JUIs1 KOTOPOI'O XapaKTEPHO:

-HapyILIEHUs 3BYKOIIPOU3HOIIECHNUS;

- HeZopa3BUTHE (POHEMATUYECKOTO BOCHPHUATHUS M (POHEMATHUECKOTO aHAIIN3A;
- arpaMMaTU3MBI, TPOSBIISTFOIINECS B CIIOKHBIX (POPMax CIIOBOM3MEHEHHUS;

- HapyIIEHUS CIOXKHBIX (JOpM CI0BOOOpa30BaHMUS;

- HeJrocTaTouHasi chOPMUPOBAHHOCTH CBSI3HOM peun (B mepecka3ax HaOI01al0TCs HapyICHH
MOCJIEI0BATEILHOCTH COOBITHH);

- BBIpOKEHHAs JIUCIICKCHS;
- nucrpadusi.

[leasb - koppekuus 1e(eKTOB YCTHON U MUCbMEHHON pedM yualluxcs, COCOOCTBYIOLIECH
YCHEIIHOM alanTaliy B y4eOHOM NesSTeIbHOCTH U JaJIbHEHIIeH colualin3aluy JeTel-I0ronaros.

3amaun

*(hopMupoBaHHe, yTOYHEHHE U KOPPEKIIUS 3BYKOMIPOU3ZHOIICHHS.

*yTOUuHEHUE U KOPPEKIUs (POHEMATUYECKOT'O BOCTIPUSATHUS

*yTOUHEHHE U KOPPEKIIMS HABBIKOB 3ByKOOYKBEHHOTO aHAN3a U CHHTE3a
*(opmupoBaHue, yTOUHEHHE, 00OTaIl[EHUE U KOPPEKIIUS CIIOBAPHOTO 3armaca
*YTOUHEHHE U KOPPEKIIUS TPaMMaTHUECKUX KaTeropHii

*KOppeKIHUs CIeUPUISCKUX OMTMOOK MTUCEMEHHON peun

*(hopMupoBaHKE U COBEPIIIEHCTBOBaHNE KOMMYHHUKATUBHBIX YMEHUI 1 HaBBIKOB

JIns ocyliecTBIEHHS] KOHTPOJISI TPUMEHSIOTCS TEKYILUM U UTOTOBBIA KOHTPOJIb, KOTOPBIE
BKJTFOYAIOT B ¢€0s1 OMIPOCHI, TUKTAHTBI, TECTHI.

OcoOeHHOCTH PEYeBOr0 pa3BUTHUS JIETeH C TSHKETbIMU HapYLICHUSMH PEYU OKa3bIBAIOT
BIUSHUE Ha (QOpPMHUpPOBAHUE JHYHOCTH pebdeHKa, Ha (QOpMHUpPOBaHHME BCEX MCUXMUYECKUX
MporeccoB. J[eTh MMEIOT psii MCHUXOJIOTO-TIEIarOTHYECKUX OCOOCHHOCTEH, 3aTPyAHSIIONINX HX
COIMAIBHYIO aJanTaluio ¥ TPeOyoNMX IeJICHANPABICHHOW KOPPEKIMH  HMMEIOITUXCS
HapymeHuil. OTMmedaeTcss  HEAOCTaTOYHas  YCTOMYMBOCTh ~ BHHUMAHHUS, OrPaHUYCHHBIC
BO3MOXHOCTH €ro pacmnpeneneHus. [Ipy OTHOCHTENIbHON COXPAHHOCTH CMBICIOBOM MaMATH Yy
JeTeil CHUKEeHa BepOanbHas MaMsTh, CTPagaeT MPOAYKTHUBHOCTh 3amoMuHaHus. CBSI3b MEXITY
pEYEBBIMU HApYUIEHUSIMA W APYTUMH CTOPOHAMHU IICUXMYECKOTO pa3BUTHUSA MPOSBISETCS B



cenu(UIecCKuX OCOOCHHOCTSAX MbIIuIeHUs. OO0nanas TMONHOICHHBIMU TPEANOCHUIKAMHU  JUISI
OBJIAJICHUS] MBICITUTEIBHBIMU OTIEPALIASIMHU, TOCTYITHBIMH TI0 BO3PACTy, JCTH OTCTAIOT B Pa3BUTUU
CJIOBECHO-JIOTHYECKOTO MBIIIICHUS, C TPYJIOM OBIIAJICBAIOT aHAIM30M U CHHTE30M, CPABHCHUEM H
000011IeHNEM.

[Ipu cocraBineHUU MPOrpaMM ASTH OCOOCHHOCTH OBUTM TMPUHSATHI BO BHUMaHUE. Takum
obOpa3zoM, Ha m3ydeHue mMareMatuku B 5-10 (9 kmacc 2 roma oOydeHwms) Kiaccax OTBOJIUTHCS 6
Y4eOHBIX YaCOB B HEJICIO B TEYCHUE KAXKJIOTO Toa 00y4deHus. B cocTaB mporpamMM BXOIST Yachl
Ha MOBTOPEHHUE KIIFOYEBBIX BONPOCOB M TEM, KOTOPBIE MMEIOT HIMPOKOE MPHKIIAIHOE 3HAYCHUE,
TEM caMbIM 00JIer4aeTcsi yCBOSHHE OCHOBHOTI'O IIPOTPaMMHOTO MaTepHala.

Iean u 3axa4m Kypca

MaremaTrka SBISETCS OJHMM M3 OCHOBHBIX, CHCTEMOOOPa3yIONIMX IPEAMETOB MIKOJIBHOTO
obOpa3oBaHus. Takoe MECTO MaTEMAaTHKU CPEN LIKOJIBHBIX IPEMETOB 00YCIOBIMBACT U €€ 0COOYIO POJIb €
TOYKH 3PEHUSI BCECTOPOHHErO DPA3BUTHUS JIMYHOCTH yJammxcs. [Ipy 3TOM KOTHHTHBHAS COCTaBIISIOIIAS
JIAHHOTO Kypca MO3BOJISIET 00ECIeunTh Kak TPeOyeMblil IOCYAapCTBEHHBIM CTaHIAPTOM HEOOXOIMMBIN
YPOBEHb MaTeMaTHYECKOH MOATOTOBKH, TaK W IOBBINICHHBIN yPOBEHb, SIBIISIONIMNCS JOCTATOYHBIM IS
yIIIyOJI€HHOTO H3y4eHHs IIpeMeTa.

BMmecte ¢ TeM OYeBHMIHO, YTO TOJIOKCHUE C OOydeHHMeM mpeaMeTy «MaremaThka» B OCHOBHOM
IIKOJIe TpeOyeT K cede caMoTo CephE3ZHOT0 BHUMAaHUSI.

MaremaTtndyeckoe oOpa3oBaHHE SBISETCS OO0S3aTENBPHOM M HEOThEMIIEMOH 4YacThlo 0O0IIero
o0pa3oBaHMs Ha BCEX CTyNEHIX MmKoubl. OOydeHHe MaTeMaTHKe B OCHOBHOI INKOJIE HAIPaBJICHO Ha
JTOCTI)KEHHE CIEYIOIINX Yerell.

1) 6 nanpasneruu TUYHOCIMHO20 PA3GUINUSL:
e GopMHUpOBaHHUE TPEACTABICHHA O MaTeMaTHKEe KaK YacTH OOIEeYeIOBEYEeCKOW KyIbTYPBI, O
3HAYUMOCTH MaT€MAaTUKU B Pa3BUTUH IIUBIIIN3AIUU U COBPEMEHHOTO OOIIECTBA;
° Pa3putre JOrMUECKOTO M KPUTHUYECKOTO MBINUICHUS, KYJIbTYpPhl PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;
e @opMHpOBaHHWE WHTEIUIEKTYallbHOW YECTHOCTH H OOBEKTHBHOCTH, CIIOCOOHOCTH K

MIPEOIOJICHUIO MBICITUTENFHBIX CTEPEOTHIIOB, BRITEKAIONUX U3 0OBIIEHHOTO OTIBITA;

e BocnuraHue KadecTB JMYHOCTH, OOCCIICUUBAIOIIMX COIHMATLHYI MOOMIBHOCTh, CIIOCOOHOCTD

MIPUHUMAThH CAMOCTOSTEIIBHBIC PEIICHUS;

e @opmHpOBaHWE KaueCTB MBIIUICHUS, HEOOXOIWMBIX I afanTalid B COBPEMEHHOM

MH(OPMAITMOHHOM O0IIIECTBE;

e Pa3purHe MHTEpeca K MaTEMaTHYECKOMY TBOPYECTBY U MAaTEMAaTUIECKUX CIIOCOOHOCTEH;
2) 6 MemanpeomMemmHom HanpaeieHUU.

e Paspurne mpeicTaBIeHW O MaTeMaTWKe Kak (opMe OmmcaHWs M METOJle IMO3HAHUS
JNEHCTBUTEIBHOCTH, CO3JIaHUE YCIIOBUHM Ui TPHOOPETEHHS MEPBOHAYAILHOTO OIBITA
MaTEeMaTHYECKOT0 MOJICITMPOBAHNS;

o dopmupoBaHHE OOIIUX CIIOCOOOB WHTEIUICKTYAILHOW NEATEIBHOCTH, XapaKTePHBIX IS
MaTEeMaTHKH W SBISIONIMXCS OCHOBOW TMO3HABATENHHOW KYJNBTYphl, 3HAYMMOW ISt
Pa3IMYHBIX Cep YeT0BEUSCKOM NeSITeIbHOCTH;

3) 6 npeomemnom HanpasneHuu:

e OpmnameHue MaTeMaTHYSCKUMH 3HAHUSMU W YMEHUSIMH, HEOOXOIUMBIMUA IS
MPOJIOJDKEHUsT  O0pa30BaHMWs, W3YUYCHHS CMEXHBIX JIUCIUIUIMH, TPUMEHEHUS B
TMOBCEIHEBHOM KM3HU,

o Cosznanme (pyHAaMeHTa I MaTEMaTHYECKOrO pa3BUTHUS, (OPMHUPOBAHUSI MEXaHHU3MOB
MBIIUICHAS, XapaKTePHBIX JUJISI MATEMATHIECKOH e TeTbHOCTH.



B opranmzanmmu  y4ueOHO—BOCIHUTATENBHOIO  IpOLEcca BAaXHYIO pojib UrparoT 3amaun. OHu
SBISIIOTCS. M LEJIbI0, U CPEACTBOM 0OyueHMs. BakHbIM yCIOBHEM NpPaBWJIBHOW OpraHM3alud 3TOTrO
mporecca SIBIACTCS BBHIOOP pPalMOHANBHOW CHUCTEMBI METOJOB U MpHEMOB OOyueHHs, cHenupuKu
pelaeMbIx 00pa30BaTeNIbHBIX U BOCIUTATENbHBIX 3a1a4.

Lenbto n3yueHus Kypca MaTeMaTuke B 5-6 Kjlaccax sIBISIETCS CUCTEMAaTU4eCKOE Pa3sBUTUE TIOHITHS
Yrcia, BEIpaOOTKa YMEHHH BBINONHATh YCTHO U NMMCBbMEHHO apu(MeTHYeCcKre IeHCTBUS HajJ YHCIaMu,
NEPEeBOIUTh IPAKTUYECKUE 3aJaud Ha  SI3bIK MATEMAaTHKH, IOArOTOBKA YYaIIMXCS K H3YyYEHHIO
CHUCTEMAaTU4YeCKUX KypcoB aiureOpbl u reoMeTpud. Kypc cTpowTcss Ha HMHIYKTUBHOH OCHOBE C
IIPUBJICYCHUEM 3JIEMEHTOB JEIyKTHBHBIX pacCyXAeHHH. B xone m3yueHus Kypca ywamigecs pa3BHUBAIOT
HaBBIKM BBIYMCICHUH C HATypaJbHbIMHU YHCIIAMH, OBJAJCBAIOT HAaBBIKAMH C OOBIKHOBCHHBIMH H
JNECATUYHBIMU APOOSMH, MOJOXKHUTEIbHBIMUA U OTPULATEIHHBIMH YUCIIAMH, MOJIYYalOT MpeACTaBIeHHE 00
WCTIONIb30BAaHNH OYKB [JIsi 3alFICH BBIPQKEHWH W CBONCTB apU(PMETHUECKUX [EUCTBUH, COCTaBICHHH
ypaBHEHUH, NPOJODKAIOT 3HAKOMCTBO C T€OMETPHYECKHMMHU IOHATHAMH, MNPUOOPETAIOT HAaBBIKK
MMOCTPOCHUS T€OMETPUICCKUX (PUTY.

Lenpro m3yuenus kypca marematuke B 7 — 10 (9 kmacc 2 roma oOyuyeHms) Kilaccax SIBIISIETCS
Pa3BUTUC BBIYUCIUTCIBHBIX YMCHHﬁ [0 YpPOBHA, ITO3BOJIAIOIICTO YBEPECHHO MCIIOJIL30BATh UX MPU PCHICHUN
3aJa4 MaTeMaTHKH U CMEKHBIX IPEIMETOB, yCBOCHUE alllapaTa ypaBHEHUI U HEPAaBEHCTB KaK OCHOBHOTO
CpeAcTBa MAaTeMaTHYeCKOr0 MOJCIMPOBAHUSA 3a]ad, OCYIIECTBICHHE (YHKIMOHAIBHOH IOATOTOBKH
IIKOJILHUKOB. Kypc XapakTepusyeTcs IMOBBIIICHHEM TEOPETUYECKOTO YPOBHS OOYYESHWMsI, MOCTEHICHHBIM
YCHJIMEM POJH TEOPETUYECKUX OOOOILICHUI M NeAyKTHBHBIX 3akitoueHuil. [IpukianHas HarpaBIeHHOCTh
PacKpbIBaeT BOZMOXKHOCTh U3y4aTh U pellaTh MPaKTUIECKUE 3a1auH.

Ilenpto u3ydenuss kypca reometpur B 7-10 (9 kmacc 2 roma oOydeHHs) Kiaccax SBIISICTCS
CHUCTEMAaTH4YEeCKOE HW3yYCHHE CBOICTB TEOMETpUYECKUX (GUryp Ha IUIOCKOCTH, (HOpMHpPOBaHHUE
MMPOCTPAHCTBCHHBIX HpeI[CTaBHeHHﬁ, Pa3BUTUC JIOTHYCCKOI0 MBINUICHUSA HW IOATrOTOBKa armapara,
HEOOXOIUMOI0 Ul M3YYEHHs] CMEKHBIX AMCLUIUIMH M Kypca CTEPEOMETPHH Ha CIENYyIOLed CTyleHH
o0pa3oBaHUsI.

B ocHOBe moOCTpoeHUs] JaHHOTO Kypca JIKHT HJesl TyMaHHW3aluu OOy4YeHHs, COOTBETCTBYIOLIAS
COBPEMEHHBIM NPEACTaBICHUAM O LENAX ILIKOJBHOrO 00pa3oBaHMS M yHENsAoLias oco0oe BHUMaHHUE
JUYHOCTH yYEHHKA, €r0 HHTEPEeCaM U CIIOCOOHOCTSIM.

OO0mas xapakrepucTuka yuedHoro npeamera «Marematuka»

B ocHoBe conepxaHusi oOydeHHMsT MaTeMaTHKE JIEKHT OBJAJICHHE YYallUMUCS CIEIyIOUMMU
BHUJAaMH KOMIETEHLMI: MpeIMeTHOH, KOMMYHUKATHBHON, OPraHN3alMOHHON 1 001IeKyJIbTypHOI. B
COOTBETCTBHMH C 3TUMH BHJAMH KOMIIETCHIIMI BBIJICIEHBI TTIaBHBIE CONEP/KATEIBHO-1IETIEBBIC HAIIPABICHUS
Pa3BUTHS yUaluXcs CpeAcTBaMU npeamera « MarteMaTukay.

IIpenmernas xkommerenuusi. [log mpeaMeTHON KOMIETEHIMEH MOHUMAETCA OCBEJOMIEHHOCTh
LIKOJIBHUKOB O CHCTEME OCHOBHBIX MaTeMaTHUYECKHX IPEACTaBICHUH M OBJIaJeHUE UMH HEOOXOAWMBIMHU
MpeIMETHBIMU yMEeHUAMHU. DOPMHUPYIOTCA CIeAYIOIIHe 00pa3yromne 3Ty KOMIETSHIINIO TTPEACTABICHHS: O
MaTEeMaTHYECKOM $I3bIKE KaK CPEACTBE BBIPA)KEHUS MaTeMaTHYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEN U T.1.; O
MaT€MaTHYECKOM MOJIEIMPOBAHUM KaK OJHOM M3 BaXXHbIX METONOB IO3HaHUS Mupa. DOpMUPYIOTCS
creyromye oOpasyromye 3Ty KOMIETEHIMIO YMEHHS: CO3[aBaTh MIPOCTEHIINE MaTeMaTHIECKHE MOJIEINH,
paboTaTh C HUMU W WHTEPIPETHPOBATH IMOJyYEHHBIE PE3yJbTAThl; MPHOOPETaTh M CHUCTEMAaTH3UPOBATH
3HaHUSA O CIoco0ax pemeHus MaTeMaTHYeCKuX 3afad, a TakkKe MPUMEHSATh 3T 3HAHUS U YMEHUS s
peLIEeHUs MHOTHX JKU3HEHHBIX 3a/a4.

KommyHukaTuBHasgs KommereHuMs. Ilon KOMMYHMKAaTHBHOM KOMIIETCHIMEM IOHUMAETCS
cOPMHPOBAHHOCTh YMEHUS SICHO M YETKO W3Jarath CBOU MBICIH, CTPOUTH apryMEHTHPOBaHHbIC
paccyXIeHus, BECTH AMAJIOT, BOCIIPUHUMAs TOUKY 3pEHHUsI cOOecelHuKa U B TO e BpeMs Hoasepras eé
KPUTHYECKOMY aHalHu3y, OTCTamBaTh (MIPH HEOOXOIMMOCTH) CBOIO TOYKY 3PEHHS, BBICTPAaWBas CHCTEMY



aprymenTtanui. dopmupyrorcss oOpasyronife 3Ty KOMIETEHIMIO YMEHHs, a TakKe YMEHHUS H3BIICKaTh
WHPOPMALIMIO U3 Pa3HOTO POJia MCTOYHHKOB, MPeoOpa3oBbiBas e€ Mpu HEOOXOAUMOCTH B Apyrue (pOpMEI
(TeKCTBI, TAOJHIIBI, CXEMBI H T.1.).

OpraamzanmonHasi kommeTeHuHs. [lon oOpraHM3alMOHHONM KOMIIETEHIIMEW MOHHUMAETCs
c(OpMHUPOBAHHOCTb YMEHHSI CAMOCTOSTENFHO HAXOAUTh M MIPUCBAUBATh HEOOXOOMMBbIE yYaIUMCS HOBBIE
3HaHUs. POpMHUPYIOTCS ClleAyIomye 00pa3yroIue 3Ty KOMIIETEHLIUI0 YMEHUS: CAMOCTOSITENbHO CTaBUTh
yueOHyI0 3a1auy (Lesb), pa30duBaTh €€ Ha COCTaBHBIC YaCTH, HA KOTOPBIX OyJIET OCHOBBIBATHCA MpOLEce €€
pelieHHs, AaHaIU3UPOBaTh pE3yNbTaT [EUCTBUs, BBIABISATH IONYLICHHBIE OIIMOKM W HETOYHOCTH,
UCTIPaBIATh UX W TPEACTAaBIATH IMONYYEHHBIH pe3ynbTaT B (opMe, JIETKO TOCTYMHOW AJISi BOCHPHATHS
JPYTUX JIOJEH.

OomexyabTypHass kommereHuus. [log oOmEKyTbTypHOW KOMIIETEHIMEH TOHUMAETCS
OCBEZIOMJICHHOCTH LIKOJHHUKOB O MaTeMaTHKE KaK JJIEMEHTE OOIIEYETIOBEUYECKON KYNbTYphI, €€ MecTe B
CHUCTEME JPYTHX HayK, a TaKXKe €€ pOIId B Pa3BUTHH NPEICTABIECHUI YEIOBEYECTBA O LEJOCTHONW KapTHUHE
Mupa. GopMupYIOTCS cleAyonue 00pa3yoe 3Ty KOMIETCHINIO PeACTaBIeHUS: 00 YPOBHE Pa3BUTHUS
MaTeMaTHKH Ha Pa3HBIX HCTOPUYECKUX IdTamax; O BBICOKON MPAaKTHMYECKOW 3HAUYMMOCTH MAaTEeMaTHKH C
TOYKH 3pEHMs CO3JaHMs W Pa3BUTHA MaTEpHUANbHON KyIbTYphl YEJIOBEUECTBA, a TAKXKE O BAXKHOW pPOJIH
MaTeMaTHKH C TOYKH 3PEHHs] (OPMUPOBAHHU TAaKMX BAXXHEWIIMX YepT JUYHOCTH, KaK HE3aBHCUMOCTH M
KPUTHYHOCTH MBIIUIEHHS, BOJIS 1 HACTOWYMBOCTD B TOCTHXKEHUU LIEIH U JP.

B kypce marematuku 5-6 KJIacCOB MOXHO BBIIEIHTH CIEAYIOIIME OCHOBHBIE COJAEp)KaTelbHbIE
JUHUAW: apuQMETHKa; SJIeMEHTHI anreOpbl; BEPOSTHOCTD U CTATHCTHKA; HATJISIHASI TEOMETPHSL.

Conepxanue JMHHUM «ApupMETHKa» CIYyKUT (yHIAMEHTOM MJIs JAalbHEHIIero W3y4eHus
yUYallUMHICS MaTeMaTHKH U CMEXHBIX JTUCIHUIUIMH, CIOCOOCTBYET PAa3BUTHIO HE TOJIBKO BBIYMCIHUTEIBHBIX
HaBBIKOB, HO M JIOTMYECKOIO MBIIJICHUS, (OPMUPOBAHMIO YMEHHS II0JIb30BATHCS aJIrOPUTMAaMH,
CIOCOOCTBYET pa3BUTHUIO YMEHHUH IUIAHUPOBATH M OCYLIECTBIIATH JEATENbHOCTb, HANpPABICHHYIO Ha
peleHne 3a/1a4, a TakKe MPUOOPETSHHIO MPAKTHUECKIX HABBIKOB, HEOOXOANMBIX B TOBCEHEBHON JKU3HHU.

ConepxaHue JTUHUH «DJIEMEHTHl alreOpbl» CHCTEMAaTH3UPYET 3HAHUS O MAaTeMaTHYECKOM S3BIKE,
MOKa3bIBasi IPUMEHEHHE OYKB s 0003HAYEHUS YUCeT M 3allUCH CBOWCTB apU(PMETUUECKUX JCHCTBHIM, a
TaKXKe AJIS1 HAXOXKJCHNSI HeN3BECTHBIX KOMIIOHEHTOB apU(METHUECKUX JACHCTBUH.

Conepxanne nuHuM «HarmsagHas reomeTpusi» cnocoOCTByeT (OPMHUPOBAHUIO Yy  YYaLIUXCS
MEPBUYHBIX MPEACTABICHUH O TEOMETPUYECKHUX a0CTPaKIMSAX pPEeabHOrO MHUpA, 3aKJIAJBIBACT OCHOBBHI
(¢opMHpOBaHUs ~ NPaBUIBHOH  TE€OMETPUYECKOM  pedud, pa3BuBaeT oOpa3sHOE  MBIIUIGHHE |
HPOCTPAHCTBEHHBIE NPEJACTABICHMUS.

Jluans «BeposSTHOCT, M CTaTUCTHKa» — O00s3aTeIbHBII KOMIIOHEHT IIKOJBHOTO 00pa3oBaHMs,
YCWIMBAIOIIUHA €ro NPUKIAIHOE U MPAKTHUECKOE 3HaUeHHe. DTOT MaTepral HeOOX0IUM NpEexIe BCEro JUis
(dbopMupoBaHU Y y4almuxcs (QYHKIMOHAIBHOM TPaMOTHOCTH — YMEHHS BOCIIPHHUMATH U KPUTHYECKH
aHAIM3UPOBATh MH(POPMALIMIO, IPEAICTABICHHYIO B Pa3IMYHBIX (JOPMax, IOHUMATh BEPOSITHOCTHBINA XapakTep
MHOTUX PEaJbHBIX 3aBUCHMOCTEH, IIPOU3BOJMTH IPOCTEHMIINE BEPOSTHOCTHBIE pacuéTel. M3ydyeHue OCHOB
KOMOMHATOPUKH TIO3BOJIMT y4allleMycsl OCYIIECTBIISITh pACCMOTPEHHE CiTydyaeB, mepebop M MOACUET uuciia
BapHaHTOB, B TOM YHUCIIE B TPOCTENIINX MPUKIIAIHBIX 3aa4dax.

[Ipu M3y4eHnn CTaTUCTHKHU U BEPOSTHOCTH 0OOTAmIAIOTCs MPEACTABICHUS O COBPEMEHHON KapTHHE
MUpa W METOAAaxX ero HccieqoBaHus, (GopMupyeTcss NMOHMMAaHUE POJIM CTATUCTHKH KaK HCTOYHUKA
COLMAILHO 3HAYMMOHN MH(POPMALIMH U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO MBILIICHHS.

OcHosotl peanuzayuu paboueti nNPoOSPaAMMblL AGIAEMC:

e JICTIOJIB30BAHNE NIPUEMOB U METOJOB, IPUMEHSIEMBIX B JIMYHOCTHO-OPUEHTHUPOBAHHOM IOAXOJIE B
o0ydJeHuH, a Takke MPOoOIEMHOT0 00yUeHUS;

e BeJCHUE OOYYEHHUS «OT MPOCTOrO K CIONKHOMY», UCIONb3YS HAIJISIIHBIE IOCOOHS U MILTIOCTPUPYSI
MaTeMaTHYECKUE BBICKA3bIBAHUS;

e U3yUeHHE OTACIHHBIX TeM y4eOHOro Marepuaja Ha yPOBHE «OT OOIIETO0 K YaCTHOMY», IPUMEHS
YaCTHUYHO NIOUCKOBBIE METO/IbI U TIPUEMBI;



e popMupoBanue yueOHO-TIO3HABATEILHBIX HHTEPECOB YYAIIUXCS, HNPUMEHsS WHPOPMAaLUOHHO-
KOMMYHHKaIlMOHHBIE TEXHOJIOTHH,

a Takke npumeneannem YMK JlopodeeBa I'.B.

YMK TI'.B. JlopodeeBa peanusyer HACH pPa3BUBAIOIICTO OOYYCHHUS, COICPKUT JOCTATOYHBIN M
CHETMaTbHBIM 00pa30M OpraHW30BaHHBIN y4eOHBIM Marepuwal (TEopHi0 W 3aJa4d), 00ecrednBaroOIInit
(hopMrpoBaHNE YHUBEPCAIBbHBIX YU4eOHBIX AEHCTBUH.

[IIKOABHUKY UMEIOT BO3MOKHOCTH OBJIA/IEBATh MCCIIEN0BATEIbCKUMHU U JIOTHYECKUMH JEHCTBUSAMH,
MPENIoNaraloiMi  yMEHHE BHIETh NpoOieMy, CTaBUTh BOINPOCH, HaOMOMaTh W MPOBOIUTH
9KCHEPUMEHTHI, JelaTh HECIOXHbIE BBIBOABI M YMO3AKJIIOUEHHs, OOOCHOBBIBATH M OMNPOBEPraTh
YTBEPXKACHUSA, CPAaBHUBATH M KIACCHU(UIIMPOBATE.

OTnuanTeIsHON 0CO0eHHOCTRIO MaHHOTO YMK sBiIsieTcs BHUMaHUE K Pa3BUTHIO B (DOPMHUPOBAHUIO
Pa3NUYHBIX BUJOB MBIIUICHHS. DTOMY, B YaCTHOCTH, CIIOCOOCTBYET BKIIIOUEHHE B Kypc OoJbiero oobéMa
reoMeTpHYEeCKOro MaTepuana. M3ydas reoMeTpuro, yJaiiecss HAaYMHAIOT MOCIIe0BaTeIFHOE MPOABIKEHNE
B Pa3BUTHH MBILUIEHUS OT KOHKPETHBIX, IPAKTUIECKUX €r0 (hOpM 10 aOCTPaKTHBIX, JIOTHIECKHUX.

Cepbésnoe Baumanne B YMK yzensiercsi GopMUpPOBaHUIO JTMYHOCTHO-IIEHHOCTHOT'O OTHOILICHHS K
MaTeMaTHYECKUM 3HAHWSIM, Pa3BUTHIO HHTEPECa K PEAMETY, 3HAHUAM KYJIbTYyPOIIOTHIECKOTO XapaKTepa.

CornacHo aBTopckoii konuenuuu ['.B. [lopodeeBa n3ydenue apudmerndeckoro MaTepuaina Oynet
MPOJIOJDKEHO B 7 Kilacce, KyJa OTHECEHBI TaKWe BOMPOCH, KaK MPSMO IPOINOPIHUOHAIBHBIE U 0OpaTHO
IponopuruoHalibHbIC 3aBUCUMOCTH, W TAC IMOJYYalOT pPa3sBUTHUC YMCHHUA BBIIOJHATE HPOLCHTHBIC
BBIYMCJICHUA B IPAKTUYCCKUX CUTYaAlUAX, COBCPUICHCTBYIOTCA HABBIKW BBIIIOJITHCHUA HCﬁCTBHﬁ Cc )Z[pO6$IMI/I.
Nzydenne mpeoOpazoBaHUl aBTOPCKHI KOJUIEKTHB cuuTaeT Hed(p(EeKTUBHBIM B 5-6 KilaccaxX, W HaJajo
(dbopmupoBaHus anreOpandeckoro amnmapara OTHECEHO K 7 KJlaccy, I'Zie BO3PacTHOE Pa3BUTHE ydallluXcs B
0O0JIBIIEH CTETIEHN COOTBETCTBYET YCBOSHHUIO (hOPMAITBHBIX OIIEPAIIHH.

CranaapT HallenuBaeT Ha JOCTI)KEHUE YYAITUMIUCS JTHIHOCTHBIX, METAPEAMETHBIX M MPEIMETHBIX
pe3yIbTaTOB OCBOCHHS OCHOBHOM o00Opa3oBaTenbHOH mporpamMMbl. COOTBETCTBYIOIINE pe3yJIbTAThI
c(hOopMyITHUPOBaHBI 1O OTHOIICHHWIO K ATAIly 3aBepIIeHHs OOydYeHHs B OCHOBHOHW mIKoiie. Bmecte ¢ Tem
aBTOPLI I[aHHOI‘;I Hpe[IMeTHOﬁ JIMHUHN y‘-ICGHI/IKOB CUHTAIOT HeO6XO):[I/IMBIM 3aJI0)KUTh OCHOBBI
(hopMHpOBaHUST COOTBETCTBYIOIIMX KAa4YeCTB IJUYHOCTA YK€ B 5-6 Kiaccax ¢ y4€TOM BO3PaCTHBIX
TICUXOJIOTHYECKUX OCOOCHHOCTEN yJalnuXxcsi © BO3MOKHOCTEH Kypca.

[pennaraemelii Kypc mo3Bojsier obecrednTh (GOPMHPOBAHHE KaK HpedMemHblX YMEHUH, Tak U
VHUBEPCALHBIX YUeOHbIX Oelicauil TIKOIBHUKOB, a TAK)KE CIIOCOOCTBYET JOCTMIKCHHIO OTPENETIEHHBIX BO
@®I'OC NMUYHOCTHBIX Pe3yJIbTaTOB, KOTOPBIE B JAIIbHEHIIIEM MO3BOJIAT yYaIlUMCS IPUMEHSTH TOTyYeHHbIE
3HaHWA U YMCHUSA U PCHICHUA PA3JIMYHBIX )KU3HCHHBIX 3aj/1a4.

O0mas xapakTepucTKa y4e0OHOro Kypca «Ajaredpa»

Anrebpa HaneneHa Ha (QOpPMHUpOBaHME MaTEMaTHYECKOTO ammaparta JUisl pelieHds 3ajad
MaTeMaTHKH, CMEKHBIX IMPEIMETOB, OKpPYKaIoIIel peasbHOCTH. SI3bIK anreOphl MOaYepKUBaeT 3HAYCHUE
MAaT€MAaTUKU KaK sI3bIKa JUIsl MOCTPOCHUS MAaTEMaTHYECKUX MOJENEH, MPOLECCOB U SIBICHUN pealbHOTro
MHpa.

OpHOl W3 OCHOBHBIX 3aj[ad M3yUYeHUs anreOphl SBISETCS Pa3BUTHE aJTOPUTMHUYECKOTO MBIILICHUS,
HCO6XOJII/IMOI‘O, B 4aCTHOCTH, IJII OCBOCHHA KypcCa HHq)OpMaTPIKPI; OBJIAACHNUEC HaBBIKaAMMU JICOYKTHBHBIX
paccyxnenuit. [IpeoOpa3zoBanne CUMBOTHYIECKUX (HOPM BHOCHUT CBOHM CIEIU(DUUSCKHUA BKIIA] B Pa3BUTHE
BOOOpa)KEHUS, CIIOCOOHOCTEH K MaTeMaTH4eCKOMYy TBOpuecTBY. Jlpyroii BaxxHOW 3amadell W3ydeHUs
areOphbl  SIBIISIETCS.  TOJNYYEHHE NIKOJIbHUKAMH KOHKPETHBIX 3HAHUM O (QYHKIUSIX Kak BaKHEHIeH
MaTeMaTHYECKOW MOJEIH IS ONMHMCaHWUS M HCCICIOBaHHUS Pa3HOOOPA3HBIX MPOIECCOB (PaBHOMEPHBIX,
PABHOYCKOPEHHBIX W JZIp.), IS (OPMHUPOBAHHUS y YYAIIMXCS MPEACTABICHUH O POJU MaTeMaTHKH B
Pa3BUTUN HUBUIIU3AIUN U KYJIbTYPBI.

Onemenmoi J102UKU, KOM6uHam0puKu, cmamucmukuy U meopuu 6’€pOHWlHOC‘me11 CTAaHOBATCA
00s13aTEIbHBIM KOMITOHEHTOM IIKOJIBLHOTO O6pa3OBaHI/IH, YCUIIMBAIOIINUM €T0 MPUKIAAHOC U IMPAKTHYCCKOC



3HaYeHHe. OTOT Marepuall HeoOXOIuM, TMpekAe Bcero, A (GOpMHPOBaHHS (QYHKIHMOHATBLHON
IPaMOTHOCTH — YMEHHI BOCIIPHHUMATh W aHAJIM3UPOBaTh MH(POPMAIHIO, MPEACTABICHHYIO B Pa3IMYHBIX
¢opmax, IOHMMAThb BEPOSTHOCTHBIA XapakTep MHOTMX pEajbHbIX 3aBHCUMOCTEH, IPOU3BOIUTH
MpOCTEHIINE BEPOSATHOCTHBIE pacueThl. M3yyeHne OCHOB KOMOWMHATOPHKM TO3BOJUT Yy4Yallemycs
OCYILECTBIIAITh PACCMOTPEHHE CIydaeB, IepeOop U MOACYET YKCiIa BAPUAHTOB, B TOM YUCIIE B IPOCTEHIINX
MIPUKJIAJHBIX 3a/1a4ax.

Takum 06pa3zoM, B X0/1€ OCBOECHUSI COAEPKAHUS Kypca yUalluecs HOIy4atoT BO3MOKHOCTb:

®  DPa3BUTh NPEICTABICHUS O YUCIE U POJIU BBIUUCICHUH B YEJIOBEYECKOH IpaKkTuKe; chOpMUPOBATH
MIPAKTUYECKAE HABBIKM BBINOJIHEHUS YCTHBIX, IUCHbMEHHBIX, WHCTPYMEHTAIBHBIX BBIYMCICHUM,
Pa3BUTh BBIUYUCIUTENBHYIO KYJIBTYpPY;

e OBJIAJETh CHUMBOJMYECKMM  SI3BIKOM  anreOpbl, BbIpadoTaTh  (OpMaabHO-ONEPAaTHBHBIE
areOpanyeckue yMEHUsT M HAy4YMThCS HIPUMEHATh HX K PELICHHI0 MAaTeMAaTHYeCKuX M
HeMaTeMaTHYeCKUX 3ajiay;

® U3yyduTh CBOMcTBAa W TrpadUKd DIEMEHTApHBIX (QYHKUWH, HAy4YUThCd  HCIOJB30BATH
(yHKUHMOHANBHO-TpagUUecKre NPeACTaBICHHS A1 ONMCAHMS U aHAIN3a PEAbHBIX 3aBUCUMOCTEH;

® TIOJIYYHTH NPEACTABICHAA O CTATUCTHYECKUX 3aKOHOMEPHOCTIX B PEATBHOM MHPE U O Pa3IMYHBIX
cnoco0ax MX W3ydeHHs, 00 OCOOEHHOCTSX BBIBOJOB W IMPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN
XapakxTep;

® Da3BUTh JIOTUYECKOE MBIIUIEHUE W PEYb — YMEHHUSl JIOTUYECKH OOOCHOBBIBATH CYXKICHHS,
IIPOBOJNTE HECJIOKHBIE CHCTEMAaTH3allH, TPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIIOJIB30BaTh
pa3NuYHbIC S3BIKM MaTEMaTUKU (CIIOBECHBIN, CHMBOJIMYECKHA, TpaQuUuecKuil) JUTs HILTIOCTpAIHY,
HMHTEPIIPETALlNN, APTYMEHTALUN 1 JOKa3aTENbCTBA,;

e chopMHPOBATH NPEACTABICHHUS 00 M3y4aeMbIX MOHATHAX U METOAAX KaK BaXHEUIIMX CPEICTBax
MaTeMaTHYeCKOT0 MOJIEIUPOBAHNS PEATIbHBIX MPOLIECCOB U SBICHUU.

B kypce anrebGpel mpomoyKaeTcsi pa3BUTHE BBIYMCIMTENBHOW KyJIbTYPHl ILIKOJBHUKOB B €€
COBPEMEHHOM NOHUMAaHWH, aKTUBHO (HOpMHUpyeTcsl anreOpanyecKuii ammapar, NpuYeM ydalluecs
OBIIQJICBAIOT OOJiee INMUPOKUM UM TMPAKTHYECKH 3HAYUMBIM KPYIrOM YMEHHH, 4YeM TpU H3YYCHUH
TpaguLUMOHHOrO Kypca. Ilpm BBegeHMn OyKBEHHOTO HCUHCIICHHS MEPECMOTPEHO COOTHOLICHHUE
anreOpandeckoro M (yHKIMOHAIBHOTO IIOJXOJOB B TOJIb3y IEPBOrO, YTO CYLIECTBEHHO YIPOLIAET
TPYAHBIN JUIS1 yYalMXCsl MaTepUal U yCKOpsIeT OBJIaJIcHNE TEXHUKON MpeoOpazoBaHnil. DyHKINOHANBHYIO
JIMHUIO OTJINYAET SPKO BBIpaKEHHAs NPUKIAJHAs HAIPAaBICHHOCTh, & TAKXKE IMOCTOSHHAs B3aHMOCBS3b
AQHAJIMTUYECKOT0 U Tpaduyeckoro acmekToB; Tpaduyeckue NpeACTaBlICHHS MO Mepe WX Pa3BUTHA
€CTECTBEHHBIM 00pa3oM BCTpauBarOTCd B JApyrue pasgeinl Kypca. llocrmemoBarenbHO HpPOBOAMTCS
coJiep KaTelIbHO-METOTUUECKasl JINHUS, BKIIIOYAOIIasi KOMOMHATOPHKY, JIEMEHTBI TEOPUU BEPOSTHOCTEH U
CTaTHCTUKY, KOTOpas OpPraHMYHO COYETAeTCs C TPAAULMOHHBIMH BOIPOCAMH Kypca M CYLIECTBEHHO
YCHJIMBAET €ro MpakTuieckoe u npuxiagHoe 3HayeHue. Ocodennocteio YMK Jlopodeesa I'.B. sBisercs
BO3MOXHOCTH OCYILIECTBIICHHUSI B XOJI¢ TPEToiaBaHus ypoBHEBoH auddepennpanun. ITo JocTUraeTcs 3a
CYeT IIMPOKOro AMAana3oHa YpPOBHsI CIIOKHOCTH 3a/laHul, paclpeleneHHblX B rpynmnsl A u b. Uepes Bce
KHUTH TIPOXOJHMT CKBO3Has pyoOpuka «/is Tex, KoMy HWHTEpecHO», YIrIyOJISIoias W pacIIupsronias
yueOHbIi Marepuas. Kaxnyro riaBy 3aBepluaroT «3afaHusl A CaMOIPOBEPKW», OTPaKaloIUE YPOBEHb
00513aTeNTbHON MOATOTOBKM MO JAaHHOM Teme W TecT. [IpuHsAThIe MpH MOCTPOEHUH Kypca METOIUYECKHUE
MOAXOJBl HAaINpaBlieHbl Ha OOECTeYeHHe OCO3HAHHOCTH IPH H3Y4YeHHH Martepuana, (opMupoBaHUE
CHUCTEMHBIX 3HAHHMH, OBJaJIcHHEe HAaOOpOM Pa3HOOOpa3HBIX CTpaTeruil pemeHus 3agad. B cooTBeTCTBHU C
TpeOOBaHUSMH JITYHOCTHO OPUEHTHPOBAHHOTO O0yUYeHHUsI B yUeOHUKAX MPHUHST )KUBOW CTHIIb M3JIOKECHHS,
MPUBOJATCS 00pas3lbl pacCcyXKJICHWH, YKa3aHWsS W COBETHI, pa3BEepHYThIE AITOPUTMBI JeHcTBUH. B
pe3yabTaTe YYEHHK MOMKET CaMOCTOSATENIFHO MONYy4YaTh W3 HUX HYXKHYIO HH(OpPMAaLUIO, NMPHOOpeTaTh
HaBBIKH PaOOTHI ¢ KHUTOM.



Oo0mas xapakrepucTuka yuedoHoro kypca «I'eomerpusi»

I'eomeTpuss — oaWH W3 BaXHEHIIMX KOMITOHEHTOB MAaTEMAaTHUECKOT'O0 OOpa30BaHMs, HEOOXOOWUMBIA IS
MPUOOPETEHUSI KOHKPETHBIX 3HAHWH O MPOCTPAHCTBE M MPAKTUYCCKH 3HAYUMBIX YMEHHMH, (DOPMUPOBAHUS
SI3pIKA OIMHCAHHUS OOBEKTOB OKPY)KAMOIIEro MHUpa, U Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOpPaXEHHS H
WHTYULIMU, MAaTEMAaTUYECKON KyIbTYPBI, ISl 3CTETUUECKOTO0 BOCHUTAHUA YYalUXCS.

NzyueHne reoMeTpuy BHOCUT BKIIAJ B PA3BUTUC JIOTMUYECKOTO MBIIUICHUS, B (JOPMHUPOBAHHUE TOHSATHS
JOKa3aTenbCcTBA. TakmM o00pa3oM, B XOAE€ OCBOCHHUS COJEpXaHHWS Kypca Vydalluecs IONIyqaioT
BO3MOXXHOCTh Pa3BUTh MPOCTPAHCTBCHHBIC TPEACTABICHUS W HW300pa3UTENbHBIC YMEHUS, OCBOUTH
OCHOBHBIE (DaKThI U METOABI TNIAHUMETPHUH, TO3HAKOMUTHCS C MMPOCTEHIINMHU (PUTYpaMU M HX CBOWCTBAMH.
H3ydeHue reoMeTpun HapaBjI€HO Ha JOCTHXKEHUE CIEAYIOLIUX LIEJIEH:

- IIpoioIKUTE OBIIAJICHUE CUCTEMOW FEOMETPUYCCKUX 3HAHUN U YMEHUH, HEOOXOJUMBIX JIJIsl TPUMEHEHUS
B MIPAKTHYECKOH IeATENFHOCTH, H3YUeHHS CMEXHBIX JUCIHUILINH, TPOAOIIKEHUS 00pa30BaHusl.

- [IpoioIKUTh MHTEIUIEKTYAIbHOE Pa3BUTHE, (POPMHUPOBAHNE KAUECTB JTMYHOCTH, HCOOXOAUMBIX YSIOBEKY
JUTS TIOJTHOIEHHOW J>KM3HH B COBPEMEHHOM OOIEecTBE; SICHOCTH M TOYHOCTH MBICITH, KPUTHYHOCTH
MBIIUICHHS, HWHTYHULHUH, JIOTUYECKOTO  MBIIUICHUS, 3JIEMEHTOB  QJITOPUTMUYECKOH  KYJIBTYDBI,
MIPOCTPAHCTBEHHBIX MPEIICTABICHUH, CIIOCOOHOCTH K MPEOIO0JICHHUIO TPYTHOCTEH.

- GopMupoBaHHUE TIPEICTABICHUH 00 HUAEsX U METOJaX MaTeMaTHKH KaK YHUBEPCAIBLHOTO S3bIKAa HAYKH U
TEXHUKHU, CPEACTBA MOJETUPOBAHUS SIBJIEHUN U MTPOLIECCOB.

- Bocriutanue KynbTyphl TMYHOCTH, OTHOIIIEHHE K TEOMETPHH KaK K 9acTH 00IIeuenoBedecKor KyIbTYpHI,
[IOHUMaHUE 3HAYUMOCTH IT'€OMETPUU I HAyYHO-TEXHUYECKOIO Mporpecca.

Kypc panuoHanbHO COUYETAET JIOTUYECKYIO CTPOTOCTh M T€OMETPUUYECKYIO HATIISTHOCTh. Y BEITUUMBACTCS
TEOPETUYECKAs 3HAUMMOCTh U3y4aeMOro MaTepuaia, pacluupsIOTCs BHYTPEHHHUE JIOTHUYECKUE CBA3M Kypca,
MOBBIIIACTCS POJIb JEAYKIUH, CTEIICHh a0CTPaKIUU U3ydaeMoro Matepuaia. CHUCTEeMaTHYeCKOe U3yUeHUE
Kypca TIO3BOJUT Hayarh paborTy 10 (OPMHUPOBAHUIO TNPEJACTABICHUA yYaIllMXCi O CTPOCHUHU
MaTEeMaTHYECKOW TEOpHH, OOECIEeYHT pa3BUTHE JIOTHYECKOTO MBIIUICHHS ydJamuxcsa. M3moxkeHne
MaTepuaga XapaKTepU3yeTCs MOCTOSHHBIM OOpaIlleHUEM K HArJISIHOCTH, UCIOJNB30BAHUEM PHUCYHKOB U
yepTekeld Ha BceX dTamax OOy4YeHHs W pPa3BUTHEM TE€OMETPHYECKON WHTYWIIMM Ha 3TOH OCHOBE.
LlenenarnpapiieHHOe OOpallleHHe K MpUMEpaM U3 MPAKTUKH Pa3BUBACT YMEHHS YYallUXCS BBIWICHATH
reoMerpuyeckue (GakThl, (GOpPMBI M OTHOIICHHUS B MpPEAMETaX M SIBICHUSIX JCHCTBUTEIBHOCTH,
HCIIONIb30BATh SI3bIK TEOMETPUU IJIS1 UX OMUCAHUSL.

B Kypce ycnoBHO MOXHO BBIJIETUTH CIEIYIOIIME CcolepxarenbHble NuHuM: «Harnsanas reomeTpus»,
«I"'eomerpuueckue ¢Gurype», «l3MepeHne reoMeTpHyYecKHUX BennduHy», «KoopaumHatey, «BekTopsy,
«Jloruka m MHOXecTBa», «l'€eoMeTpUsi B UCTOPUUYECKOM pa3BUTUW». Marepuas, OTHOCSIIUKCA K JIMHUU
«Harnsimnass  reomerpust»  (3JIEMEHTBI  HATJISIAHOM — CTEPEOMETPUHU)  CIIOCOOCTBYET — Pa3BUTHIO
NPOCTPAHCTBEHHBIX MPEACTABICHUN yUaluXCsl B paMKaX U3y4YEHUs TUIAHUMETPHUU.

Conepxanue pasnenioB «I'eomerpuueckue Gurypo» u «3MepeHre reoMeTpHUECKUX BETMUUHY HAIICIICHO
Ha IOJTy9eHHe KOHKPETHBIX 3HAHWH 0 T€OMETPUIECKO (QUTYype KaK BaKHEHIIIEH MaTeMaTHIeCKOW MOIETH
JUIS  ONMCaHUs OKpyXaromero Mupa. CHCTeMaTH4ecKoe HW3yYeHHE CBOMCTB TeOMEeTpuiecKkux (uryp
MO3BOJIUT Pa3BUTh JIOTMUECKOE MBIILIEHUE U MOKa3aTh NMPUMEHEHUE ITUX CBOMCTB MPHU PEIICHUM 3aj]a4
BBIYHCIIUTEIBHOTO U KOHCTPYKTUBHOTI'O XapaKTEPa, a TAKKE MPAKTUUECKUX.

Marepuai, oTHOcAIIMICS K coaepkarelibHbiM JUHUSAIM «KoopauHatel» U «BekTopb», B 3HAUMTEIHHOMN
CTCTIICHH HECET B ce0e MEXKIPEJAMETHbIC 3HAHHUS, KOTOPhIE HAXOMAT NMPUMEHEHHWE KaK B Pa3IMYHBIX
MaTEMaTUYECKUX NUCLUIUIMHAX, TAK U B CMEXKHBIX ITPEAMETAX.

Oco0eHHOCThIO JMHUU «JIOTMKAa M MHOXKECTBa» SIBIIIETCS TO, YTO MPEACTABICHHBIM 3/1€Ch MaTepHall
MPEUMYIIECTBEHHO H3y4aeTcs IPU PACCMOTPEHUU Pa3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOLIUI
MaTepuajl HalleJeH Ha MaTeMaTHUECKOe Pa3BUTHE ydaluxcs, GOPMUPOBAHHE Y HUX YMEHHUS TOYHO, CXKATO
U SICHO M3J1araTh MbICJIM B YCTHOW U MUCbMEHHOU peyHu.



Jlunus «I'eoMeTpHsi B UCTOPUUECKOM Pa3BUTHW» MpeaHa3HaueHa uisd (popMUpPOBaHUs MPEACTaBICHUN O
TEOMETPUM KaK YacCTH YeJOBEYECKOH KyJbTYphI, IJIsi OOIIEro pa3BHTHS IUKOJBHUKOB, Ui CO3JaHUS
KYJIbTYpPHO-HCTOPHYECKOI cpepl 00ydeHHs.

Me)l(l'[pe)lMeTHbIe CBSA3H

Be3 6azoBoli MaTeMaTHUECKOW MOATOTOBKM HEBO3MOXKHA MOCTAHOBKAa 0Opa30BaHUsI COBPEMEHHOT'O
4eJIoBeKa. B wikone mamemamuxa ciycum OIOPHBIM IIPEAMETOM [UIA U3yUCHUSI CMEXHBIX TUCLUIUINH.

B nocnrewrxonvroti srcuznu peanbHOW HEOOXOOMMOCTBIO B HAIlM JHU CTAHOBUTCSI HENPEPHIBHOE
oOpa3oBaHue, 4TO TPeOyeT MOJHOLICHHOW 0a30BOM 00II€00pa30BaTEIBLHON TMOJIOTOBKH, B TOM YHCIE U
MaTeMaTHYecKon. [lna  oicusuu 6 cogpemenHom obwecmee BaXHBIM sBIseTCS  (hopMuUpoBaHUE
MaTEeMaTHYECKOT'O CTUIIS MBILIJICHHUS, TPOSIBIISIOLIECTOCS B ONPEICICHHBIX YMCTBEHHBIX HAaBBIKAX.

W3yuenne Bcex NpeAMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA CBSI3aHO C MAaTEMaTHUKOM.
MaremaTtnka MaeT yJamuMmcsl CHCTEMYy 3HaHWA W yMEHHH, HEOOXOAWMBIX B TOBCEIHEBHOW JXU3HU U
TPYAOBOW JAEATENLHOCTH, @ TaKXKE BaXKHBIX JJIS M3YYCHHUs] CMEXKHBIX IUCHUIUIMH ((DU3MKH, XUMHH,
YepueHusi, TeXHOJOoruu u Ap.). IlocienoBareapbHOCTh pacHoiIOKeHUs] TeM Kypca anreopel 7- 9 kimaccos
o0ecreynBaeT CBOCBPEMEHHYIO TIOATOTOBKY K M3YUCHUIO (PU3HUKH.

MecTOo MaTeMATHKH B y‘leﬁHOM IJIAaHE OCHOBHOI IIKOJIbI

B cooTrBercTBUM ¢ y4eOHBIM IJIAHOM OCHOBHOI'O OOIIEero oOpa3oBaHMs B Kypce MaTeMaTHKU
BBIICIISIIOTCS JiBa dTana — 5-6 kiaccel U 7-9 KIacchl, y KaXIOro M3 KOTOPBIX CBOM CaMOCTOSITEIbHbIC
¢dbyakmun. B 5-6 xnmaccax m3ydyaeTrcs MHTEIPUPOBAaHHBIN mpeameT «MaTtemarrka», B 7-9 kiaccax — JBa
npeamMera «Anredpa» u «I'eomeTpus».

Ha u3yuenue maTteMaTHKH B OCHOBHOHM IIIKOJIE OTBOJUTCS 5 yueOHBIX 4acOB B HEJNEIIO B
TEYCHHE KaXJIOTO roja ooydenus. Ho ¢ ydeToM nmcuxou3ndeckoro u peueBoro pa3BUTHS JIeTeiH
¢ THP na uzyuenue npenmera B 5,7,8,9,10 (9 xiacc 2 roga oOydeHus) kiaccax OTBOJAUTHCS He
MeHee 204 yaca u3 pacdera 6 4acoB B HEJEIIIO.

Hactosmas nmporpamma yuuthiBaeT oco0eHHocTH neteit ¢ THP, B ee cocTaB BXOAAT Yachkl
Ha MOBTOPEHME KIIKOYEBBIX BOIPOCOB M TE€M, KOTOPBIE UMEKOT LIMPOKOE MPUKIATHOE 3HAUYCHHUE,
TEeM caMbIM 00Jieryasi ycBOEHHE OCHOBHOTO IMTPOTrPaMMHOT0O MaTepHaia.

Pacripenenenne nmpenmera «MaTemMaTHKa IO KilaccaM CIIETyOIIee:
5 knacc- «MaremaTHKa» 6 4acoB B HEENTIO;

6 knacc- «MarteMaTHKa» 5 yacoB B HeAENIO;

7,8,9,10 (9 xnacc 2 rona obyuenus) kiacc- «Anredpa» 4 yaca, «I'eomeTpus» 2 yaca B HEIETIO.

JIn4HOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThl 0CBOEHU Y4eOHOr0 nmpeamera
«MaTeMaTHKa)

N3yuenne MaTeMaTUKu 1O TAHHON TIPOTrpaMMe CIIOCOOCTBYET

CbOpMI/IpOBaHI/IIO Yy ydalmluxcda JIMYHOCTHBIX, METANpPEIAMETHBIX U NPEAMETHDBIX
pe3yJbTaToB O0y4YeHHS, COOTBETCTBYIOIIMX TpeOoBaHUSIM (eAepantbHOro TrocyAapCTBEHHOTO
00pa30BaTeNpHOTO CTAHAPTa OCHOBHOTO 001Iero o0pa3oBaHUsl.



5-10 (9 knacc 2 z00a 06yuenus) xnaccot
Juunocmubimu pe3yibmamamu n3ydcHus npeamera «MaremaTtrkay (B BUAC CICIYIOIINUX YISOHBIX

KypcoB: 5-6 kmacc — «Martemaruka», 7-10 (9 kmacc 2 roma oOydeHusi) kKiacc — «MaTeMaTHKa»
(«Anrebpax» u «['eoMeTpus») SBISIOTCS CIEAYIOLINE KauecTBa:
— HE3aBUCHUMOCTh ¥l KpUTHYHOCTH MBIIILICHUS;
— BOJISI 1 HACTOWYMBOCTH B IOCTIDKEHUH LIEJIH;
- YMEHHS KOHTPOJIUPOBATH MPOLIECC U pe3yIbTaT YueOHOH MaTeMaTHYECKOH IS TeIbHOCTH;
-opMHUpOBaHUS CHOCOOHOCTH K SMOIMOHAIFHOMY BOCHPHATHIO MaTeMaTHYECKHX OOBEKTOB, 3aiad,
pELLIEeHUH, pacCyKIECHUN;
- YMEHHS SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICIH B YCTHOW M MHCHMEHHOW PEYH, TOHUMATh CMBICIT
MTOCTaBIICHHOM 3a7a49H, BRICTPAUBATh ApTYMEHTAIINIO, TIPUBOINUTEH IPUMEPHI I KOHTPIIPHMEPHI;
- IEPBOHAYAIBHOTO MPEJCTABICHUS O MATEMaTHUECKON Hayke Kak cepe 4eTOBEUeCKOi NesTeIbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAYNMOCTH ISl Pa3BUTHS [IMBUIN3AIIHH;

CpencTBoM OCTHKEHHS 3TUX PE3YIBTATOB SIBISCTCSL:
— cHCTeMa 33/IaHUi yueOHUKOB;
— IpecTaBleHHas B y9eOHHKAaX B SBHOM BHJIE OPTaHU3AIN MaTepHalia 0 IPUHITNITY MUHIMAaKCa;
— HCIIOJIb30BaHHUEC COBOKYITHOCTH TCXHOHOFHﬁ, OPHUCHTUPOBAHHBIX Ha PAa3BUTHUC CaMOCTOATCIBHOCTH H
KPUTHYHOCTH MBIIUICHUS: TEXHOJIOTUS CHUCTEMHO- NESITEIFHOCTHOTO ITOAX0Ja B OOYUYEHHH, TEXHOJIOTHS
OlLlICHUBaHUS.
Memanpeomemnvimu  pe3ynbTaTaMu u3ydeHHss Kypca «Maremartuka» —sBisercss (OpPMHPOBaHHE
YHUBEpCaIbHBIX yaeOHBIX neiicTuii (Y'Y ).

Pecynamuenvie YY/I.

5-6-it knaccol

— CaMOCTOSITENTEHO 0OHapydcugams U (HOPMYIHPOBATH YIeOHYIO POOIeMy, OTpenesaTh el YIeOHOH
JeSITeNIbHOCTH, BRIOUPATh TEMY MPOEKTa;

— 6bl0GUeamMb BEPCHU PEUICHUs NPOOJIEMBbI, O0CO3HABaTh (1 umHTEpHIpeTHpOBaTH B Clydae
HEOOXOJIMMOCTH) KOHEYHBIH pEe3yNIbTaT, BBIOMpATh CPEICTBA JIOCTMIKEHHS LIEJNU W3 TMPEIUIOKEHHBIX, a
TaK)Ke UCKATh UX CAMOCTOSATEIHHO;

— cocmasnams (AHAMBUIYaITBHO WIH B TPYIINE) TUIaH peIeHus MpoOieMbl (BBIIOIHEHHUS MTPOCKTA);

— pabortas 1o IJIaHy, ceepsimb CBOU JCHCTBHUS C ICNIBIO U, IIPU HEOOXOJAUMOCTH, UCTIPABIISAThH OIIMOKU
CaMOCTOSITEIBHO (B TOM YHCIIC M KOPPEKTHPOBATH IJIaH);

— B IUAJIOTE C YUHUTEIIEM COBEePULEHCTNBOBAMb CAMOCTOSTEIEHO BRIpaO0OTaHHBIE KPUTEPHU OLICHKH.

7-10-i1 (9 knacc 2 zo0a odyuenusn) Knaccol

— CaMOCTOSITENIFHO O0OHapysxcusams U Gopmynupoéams NpolieMy B KIACCHOM W MHIAMBHIYAIbHOU
y4aeOHOM NeITeTLHOCTH;

— @bl0GUeamMb BEPCUM PEUICHUS] MPOOJEMBI, 0CO3HABATh KOHEYHBIH pe3ynbTaT, BHIOMpPATh CpeicTBa
JOCTHKEHHUSA LEJN U3 TIPEUIOKEHHBIX WIIN UX UCKaTh CAMOCTOSITENIBHO;

— cocmagname (AHAUBUAYAIBHO WU B TPYIITE) IUIaH PEIeHHs TPOOIeMbl (BBITIOIHEHUS TIPOEKTA);

— paboTas 1Mo NMPEeANoKEHHOMY WMJIM CaMOCTOSITENIbHO COCTAaBICHHOMY IUIaHy, UCHONb306aMb HAPSLY C
OCHOBHBIMH M JJOTIOJTHUTEINIFHBIE CPEJICTBA (CIIPaBOYHAs JIUTEPATYpPa, CIIOKHBIE TPUOOPHI, KOMIIBIOTED);

— NIAHUPOGAMb CBOIO MHIUBUYAJIbHY0 00pa30BaTEIIbHYIO TPACKTOPHUIO;

— pabomams O CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY, CBEPSSICh C HUM M C LIEJIbIO AEATENIbHOCTH,
WCTIPABIISiSl OMIHMOKH, NCTIONB3YsI CAaMOCTOSTENFHO TO00OpaHHbIe cpeicTBa (B TOM yuciie U MIHTepHeT);

— CBOOOJHO 101b306ambcsi BHIPAOOTAHHBIMHU KPUTEPUSIMUA OLIEHKHM U CaMOOILICHKH, UCXOIS M3 LeNd U
HUMEIOIUXCS] KPUTEPUEB, Pazianyasi pe3yIbTaT U CIIOCOObI JeHCTBUIA;

— B XOJI€ IIPEICTABIICHUs [IPOEKTa 0a6amb OYeHKY €ro pe3yjbTaTaM;



— CaMOCTOSITENIFHO 0CO3HABAMb TIPUUMHBI CBOETO yCIeXa MM HeycleXa W HaXOAUTh CIOCOOBI BBIXO/A
U3 CUTYyalluu HeycIexa;

— yMemb oyeHums CTeTIeHb YCIEITHOCTH CBOSH MHIMBHIYaIbHONM 00pa30BaTeIbHON A TEIbHOCTH;

— Oagamb OYeHKYy CBOUM IJMYHOCTHBIM KauecTBaM M UepTaM XapakTepa («KakoB 51»), ONpeAeisTh
HAaIPaBJICHUSI CBOETO PA3BUTHSI (KKAKUM 51 XOUY CTaTh», «YTO MHE JUIsl 3TOTO HAJIO CAETIATh).

Cpeocmeom ¢hopmuposanus peryasTUBHBIX YY]| cily’KaT TEXHOJOTHS CHCTEMHO- NESTEIBHOCTHOTO
MOJAX0/a Ha JTale H3yYeHHs HOBOTO MaTepuana W TEXHOJOTHS OLEHHBAHUS 00pa30BaTEIbHBIX
JTOCTHKEHHUHN (YIeOHBIX YCIIEXOB).

Ilo3nasamenwvnvie YY/I:

5-10-i (9 knacc 2 200a o6yuenusn) Knaccot

— GHATU3UPOBAMY, CPABHUBAMY, Kdccuduyuposams u 0600uams GakThl U SIBICHUS;

— ocywjecmenams CpaBHEHHE M KIacCU(UKAINIO, CAaMOCTOSATENILHO BBIOMpas OCHOBaHMS M KPUTEPHU
JUIsl YKa3aHHBIX JIOTHYECKUX ONEpaIUid; CTPOUTH KJIACCU(DUKALMIO MMyTEM AUXOTOMHUYECKOrO AEJICHUs (Ha
OCHOBE OTPULIAHUS);

— cmpoump JIOTUYECKH OOOCHOBAaHHOE PACCYXIEHHE, BKIIOYAIOIIEE YCTAaHOBJICHUE TPHYUHHO-
CIICACTBCHHEIX CBS3CH;

— co30a8ams MaTeMaTHUECKHE MOJICTIH;

— COCTaBJIATh TE3HUCHI, Pa3lIWYHbIC BUIBl IUIAHOB (NIPOCTHIX, CIOXKHBIX W T.I.). lIpeoOpa3oBbiBaTh
WHPOPMALIUIO U3 OHOTO BUA B IPYroi (TaOMuUIly B TEKCT, AMATPAMMY U TIp.);

— 8bIYUMBIBAMNH BCE YPOBHU TEKCTOBOM MH(DOPMAIIHH.

— yMemb onpedensmb BO3MOXXHBIE HCTOYHMKH HEOOXOOUMBIX CBEOCHHUH, MPOM3BOOUTH IIOMCK
WHPOPMALIUH, aHATTM3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTb.

— IIOHMMasl MO3MULHUIO JPYroro 4eJjOBeKa, pa3iuuamy B €ro pedd: MHEHHe (TOYKy 3peHus),
JIOKa3aTeNIbCTBO (ApryMeHThI), (aKThl; THIIOTE3bl, AKCHOMBI, TeOpuu. I 3TOro CcamMOCTOSTENbHO
WCTIONB30BaTh Pa3MUHbIE BHIBl YTCHHs (M3ydalollee, MPOCMOTPOBOE, O03HAKOMHTENBHOE, IMOMCKOBOE),
npUEMBI CITyLIaHHUS.

— caMoOMy €030a6amb UCTOYHUKHA WH(POPMALMN PAa3HOTO THUNA W JUIS pa3HbIX ayAWTOpHH, COOIIOIaTh
nHGOPMALMOHHYIO TUTHEHY U IIPpaBriIa HHPOPMAIIMOHHOM Oe301acHoCTH;

— yMemb UCNONb306AMb KOMIBIOTEPHbIE M KOMMYHHKALIMOHHBIE TEXHOJIOTMM KaK MHCTPYMEHT ISt
JNOCTIDKEHHsI CBOMX IeNieil. YMeTh BBIOMpaTh aJleKBaTHBIE 3ajjaue HHCTPYMEHTalbHbIE MpPOTrpPaMMHO-
anrmapaTHble CPEJICTBA U CEPBUCHI.

Cpedcmeom ¢popmuposanuss TO3HaBaTeNbHBIX Y VY] ciyxaT y4ueOHBIH MaTepwan M TPEXIE BCETO
MPOJYKTUBHEIC 3aJaHUs YIeOHHKA.

— Hcnonp3oBanne MareMaTn4ecKUX 3HAHWN JUIS PELICHUS Pa3InYHbIX MAaTeMaTHYECKUX 3a/1a4 ¥ OLIEHKH
MOJTYYCHHBIX Pe3yJIbTATOB.

— COBOKYITHOCTh YMEHHII 110 UCIIOJIB30BaHMIO JOKA3aTEeIbHON MaTeMaTHUECKON peyn.

— CoBOKyNmHOCTh YMEHHUH 10 paboTe ¢ WHPOpPMAIUEH, B TOM YHCIIE U C PA3TUYHBIMH MaTeMaTHUYECKUMHU
TEKCTaMH.

— YMeHHs HCIOIb30BaTh MaTEMAaTHUYECKUE CPENCTBA Ul U3YyYCHHS W OMUCAHUS PEaJIbHBIX MPOLECCOB H
SBJICHUH.

— HezaBrucumocTh U KpUTUYHOCTD MBILIICHHUSI.

— Bonst 1 HacTOWYMBOCTD B TOCTH)KEHUH LIEIIH.

Kommynuxamugnwvie YY/I:

5-10-i1 (9 knacc 2 200a odyuenus) Kiaccol

— CaMOCTOSTENIBHO Op2aHu306bi6amMb YI€OHOE B3aUMOJCHCTBUE B rpynre (OmnpeneisaTh OOUIUe IIeiH,
JIOTOBApUBATKLCS IPYT C APYTOM H T.1I.);

— OTCTaMBas CBOIO TOUKY 3PEHUS, NPUBOOUNb ApeyMeHmbl, TIOATBEPKIas UX (aKTaMu;



— B JUCKYCCHH YMemb Gbl0GUHYMb KOHTPAPTYMEHTEI;

— YUHUTBCSI KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHHIO, C JOCTOMHCTBOM HPU3HABAMbH OLUIMOOYHOCTD
CBOETO MHEHUS (€CJIH OHO TaKOBO) Ml KOPPEKTHPOBATH €T0;

— TIOHMMasi TO3ULUIO JIPYTOro, pasiudams B €r0 Pe4yHu: MHEHHE (TOUYKY 3pEeHHs), N0Ka3aTelIbCTBO
(aprymenTsl), (haKThI; TUTIOTE3HI, aKCHOMBI, TEOPHH;

— yMemb B3TJSIHYTh HA CUTYAIHIO C HHOM TIO3UIUH U 00206apUSAmbCsi C IOJIbMU UHBIX TTO3UIIHH.

Cpedcmeom  popmuposanus KOMMYHUKATUBHBIX Y'Y ][ cioyXaT TEXHOJOTHS MPOOJIEMHOT0 00y4eHus,
opraHuszanus padoThl B MallbIX TpPYIIAaX, TaKKe HCIOIb30BAHUE HA yPOKAaX TEXHOJOTHH JMYHOCTHO-
OPUEHTHPOBAHHOTO U CHUCTEMHO- JACSITeILHOCTHOTO O0yUeHHS.

Ilpeomemmuvimu pe3yivmamamu H3Yy4YCHUA IpEeaAMETa «MateMatukay SBIISIFOTCS CJIICAYIOIIUEC YMCHUA:

5-6 knacc

1) oco3Hanue 3HAUEHUs] MATEMAaTHKH U1l IOBCETHEBHOM KU3HH YEJIOBEKA,;

2) mpeAcTaBlIeHUE O MaTeMaTH4ecKOl Hayke, Kak cdepe MaTeMaTHYecKOH IesTeIbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH JUIsl pa3BUTHS LIMBUIIN3AIUH;

3) pa3BuTHE yMEHHUH paboTaTh C yueOHbBIM MaTEMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh
HeoOXonuMylo UWH(pOpMalMio), TOYHO W TPaMOTHO BBIPAKATh CBOM MBICIH C TPUMEHEHHEM
MaTeMaTHYECKON TEPMUHOJIOTHH ¥ CUMBOJIMKH, IPOBOAUTH KiacCH(UKALMH, IOTHYECKHE 000CHOBAHUS;

4) Bnasenne 0a30BbIM MOHATUIHHBIM aNllapaTOM MO OCHOBHBIM Pa3JiesiaM CO/IepIKaHus;

5) NpakTU4YecKH 3HAaYMMble MaTeMaTHYeCKHE YMEHMS M HABBIKH, UX IPHUMEHEHHE K pEelIeHHUIO
MaTeMaTHYECKUX M HE MATEMaTHYECKHUX 3a/1a4, IPEeAIoararoiee yMeHus:

* BBINOJHATH BBIUYUCICHHUS C HATypaJbHBIMH YHUCIAMH, OOBIKHOBEHHBIMH W JECATUYHBIMHU
IpoOsIMH,

* pelIaTh TEKCTOBBIC 3a/1aui apu()PMETHUECKUM CIIOCOOOM M C ITOMOILBIO COCTaBJICHHS M PELICHUS
YPaBHEHUI;

* n300paxkatb (GUrypsl Ha INIOCKOCTH;

* HCIIOJIb30BaTh T€OMETPUUECKUHN «A3BIK» JIJIsl OMUCAHUS MTPEIMETOB OKPYIKAIOIIEr0 MHpa;

* U3MEPATH JUIMHBI OTPE3KOB, BEJIMUUHBI YIJIOB, BBIYUCIIATH IJIOMIAIN U 00BEMBI QUTYD;

* pacIio3HaBaTh U U300pakaTh paBHbIC (UTYPBI;

* IIPOBOJUTH HECJIOXKHBIE MPAKTUUECKHUE BBIUMCICHUS C MPOLEHTAMHU, UCIOIb30BaTh MPUKUIKY U
OLICHKY; BBIIIOJIHITH HEOOXOUMbIE U3MEPEHHUS;

* UCII0JIb30BaTh OYKBEHHYIO CUMBOJIMKY JIJIsl 3aIMCH OOIIMX YTBEPXkKIEHHH, (GopMyJ, BRIpaKeHHH,
YPaBHEHUI;

* pemarp npocTeiie KOMOMHATOPHbIE 3aJa4 1epedOPOM BO3MOKHBIX BAPUAHTOB.

Ilpedmemmnvimu pezyibmamamu N3yueHUs areOpbl SBISIOTCS CISTYIONUE YMEHHSL:
7-10 (9 Kknacc 2 z00a 00yuenus) Kaaccol

1) ymenue paboTaTh C MaTEeMaTHYECKUM TEKCTOM (CTPYKTYpHUpPOBaHHE, M3BICUYCHHE HEOOXOIMMOMN
nHpOpPMaLMK), TOYHO M TPAMOTHO BBIpaXaTh CBOM MBICIIM B YCTHOW M NHUCBMEHHOH peuw,
MPUMEHAS MaTeMaTH4YeCKyl0 TEPMHHOJOTHIO M CHMBOIIMKY, HCIIOIB30BaTh Pa3IMYHBIEC SI3BIKH
MaTeMaTHKH (CJIOBECHBIH, CHUMBOJIMYECKH, rpaduiueckuii), 000CHOBBIBATH CY>KICHUS, IPOBOJIUTD
KJ1accu(UKAIHIO, T0Ka3bIBaTh MATEMAaTHUECKHE YTBEPKACHUS;

2) BnajgeHue 0a30BBIM IMOHATUHHBIM amapaToM: HMETh [PEACTABICHHE O 4YHCIE, BIaJCHHE
CHUMBOJIGHBIM ~ SI3BIKOM ~aireOphl, 3HAHUE OSJIEMEHTApHBIX (YHKIHMOHAIBHBIX 3aBHCHMOCTEH,
(hopMHpOBaHUE TMPEICTABICHUH O CTATHCTUYECKHX 3aKOHOMEPHOCTAX B pPEaTbHOM MHpPE U O
pasNMYHBIX croco0ax HMX U3y4YeHus, 00 OCOOEHHOCTSIX BBIBOJOB M IIPOTHO30B, HOCSIIMX
BEPOATHOCTHBIN XapakTep;



3)

4)

5)

6)

7)

8)

1)

2)

3)

4)

5)

6)

7)

YMCHHE BEITIOIHATH alreOpanveckue mpeoopa3oBaHusl pallMOHATBHEIX BEIPAXKCHHUN, TPUMEHSITh HX
JUISL pelieHHs YYeOHBIX MaTEeMaTHYSCKUX 3aJa4 W 3aJ]la4, BO3HHUKAIOIIUX B CMEXKHBIX YYCOHBIX
MpeaMeTax;

YMEHHE MOJB30BaThCS MAaTEMaTHUYSCKUMU (POPMYyJIaMU M CaMOCTOSITEIILHO COCTaBIATh (DOPMYJIBI
3aBHCHMOCTEH MEX]Ty BETUINHAMH Ha OCHOBE 00O0OIIEHHUS YaCTHBIX CIy9YaeB U HKCIIEPUMEHTA;
YMEHHE pellaTs JHHEHHBIC U KBaJpaTHRIE YPABHEHUS U HEPABEHCTBA, a TAK)KE MIPUBOANMEIE K HUM
ypaBHCHUS, HEPABCHCTBA, CHUCTEMBI; MPUMEHATh Ipad)UuecKUe MPEACTABICHUS JUIS PEUICHUS U
WCCIIEIOBAHNS YpaBHEHHUU, HEPABEHCTB, CUCTEM; IPUMEHSThH MOMyYeHHBIE YMEHUS ISl PEIICHUs
3a/1ay U3 MaTeMaTHUKH, CMEKHBIX MTPEIMETOB, TPAKTUKY;

OBJIaJIeHNEe CHUCTEeMON (WYHKIIMOHATBHBIX IOHITHH, (YHKIIMOHANBHBIM SI3bIKOM W CHMBOIIMKOM,
yMeHHe CTpOUTh Tpadmkn (GYHKIUH, OMUCHIBATH MX CBOMCTBA, HCIIONB30BaTh (DYyHKIIMOHAIBHO-
rpaduyYecKue TPEACTABICHUS JJIs ONMUCAHUS M aHajdn3a MaTeMaTHMYeCKUX 3a/ad U PeallbHBIX
3aBHCHUMOCTCH;

OBJIAJICHUE OCHOBHBIMH CIIOCOOAMU MPEACTABICHHS M aHAIHM3a CTATUCTHYECKUX NAHHBIX; YMEHUE
pemaTb 3aJa4U Ha HAXOXIACHUEC YaCTOThI U BCpO}ITHOCTI/I CJ'Iy‘IaI\/'IHBIX CO6BITI/II>'I;

yMEHHE MPHUMEHATh H3y4YeHHBIE TIOHATHS, PE3yJIbTaThl W METOABl TPH pEIIeHWW 3aaad u3
pa3NMYHBIX pAa3AEIOB Kypca, B TOM UHCIE 3a7ad, HE CBOIAIIUXCS K HEMOCPEICTBEHHOMY
MIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

IIpedmemuvimu pe3yivmamamu U3y4eHus TCOMETPHU SBIISIOTCS CIICIYIOIINE YMEHHUS:

7-10 (9 knacc 2 z00a 06yuenus) knaccol

OBJIaJICHUC 6a3OBI>IM MOHSITHHHBIM amnmaparoM 10 OCHOBHBIM  pasjciiaM  COACpKaHUsA,;
Mpe/ICTaBIeHHe 00 OCHOBHBIX H3yYaeMBIX MOHATHAX (YHCIIO, TeoMeTphueckas (Qurypa) Kak
BaKHEWIINX MaTeMaTHYECKUX MOJIEIISIX, IIO3BOJISIOIINX OMHMCHIBATh M N3y4YaTh PeabHBIC MTPOIIECCHI
" SIBJICHUS,

yMeHHe padoTaTh C TEeOMETPUYECKHM TEKCTOM (aHATW3WpOBaTh, H3BIIEKATH HEOOXOIUMYIO
WHQOPMAIUIO), TOYHO W TPaMOTHO BBHIPaKaTh CBOM MBICIIM B YCTHOM W THCBMEHHOW peYH C
NPUMEHEHUEM MaTeMaTHYeCKOW TEPMHHOJIOTMM M CHUMBOIMKH, MCIOJIB30BATh PA3IMYHBIC SI3BIKH
MaTeMaTHKH, TIPOBOJMTH  KIacCU(UKAIMM, JIOTUYECKHEe OOOCHOBaHHS, JIOKAa3aTeIbCTBA
MAaTE€MaTUYECKUX YTBEPKACHU;

OBJIaJICHUE HABBIKAMHU YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYUCIICHUI;

OBJIAACHUE TCOMCTPUUYCCKUM SA3BIKOM, YMCHHC MHCIIOJB30BaTh €TI0 JjId OIIMCaHud IPEAMETOB
OKPYKaoILEro MUpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUNA U N300pa3UTEIbHBIX YMEHUM,
NpUOOpETEeHNE HABBIKOB T€OMETPUIECKUX ITOCTPOCHHH;

YCBOCHHUE CUCTEMATUYCCKUX 3HAHUH O TJIOCKHUX (I)I/Irypax Hn ux CBOP'ICTBaX, a TaKK€ Ha HarjisiJHOM
YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEIaX, yMEHHE PUMEHITh CHCTEMAaTHUECKHE 3HAHUS
O HUX IJid p€IICHUA I'COMCTPUUYCCKUX U MPAKTUYCCKUX 3aJiay;

YMEHHUE U3MECPATH JJIMHBI OTPE3KOB, BEJIIMYHMHBI YIJIOB, MCIIOJIB30BATH q)OpMy.]'H)I JJIA HaAXOXKIACHUA
NEPUMETPOB TEOMETPUUECKUX GUTyp (TPEyroJIbHUKA);

YMEHUE TPUMECHATH HU3YUYCHHBLIC TIOHATUA, PE3YyJIbTaTbl, MCTOABI IJId PCIICHUA 3alaayd
NPaKTUYECKOro XapakTepa M 3afad W3 CMEXKHBIX JWCHUIUIMH C HCIHOJNb30BaHHE IIpU
HEOOXOIUMOCTH CIPABOYHBIX MaTE€PUAIIOB, KAIbKYJIATOPA, KOMIIBIOTEPA.



IlnanupyemMblie pe3yabTaTbl 00y4eHUs
MaTreMaTHKe B S KJjiacce
Apudmernka
1lo oxonuanuu usyvenus Kypca y4auwjuiics Hay4umcs:
* IOHUMATh OCOOEHHOCTHU JACCATUYHONU CUCTEMBI CUUCIICHHS;
* HCII0JIb30BATh MOHSITHSI, CBA3AHHBIE C IETMMOCTBIO HaTypalbHBIX YUCEIL;
* BbIpaXaTh 4YKCJa B SKBHBAJIECHTHBIX (opmax, BbIOMpas HauOoyiee MOAXOAAIIYI0 B
3aBHUCHUMOCTH OT KOHKPETHOMN CUTYalluy;
* WCIIOJIb30BAaTh TOHATHUS W YMEHHUS, CBSI3aHHBIE C MPOIEHTAMU, B XOJ€ pELICHUS
MaTeMaTUYeCKHUX 3a/1a4 U 33J1a4 U3 CMEXKHBIX MIPEAMETOB, BHIIOIHATh
HECJIOKHbBIE TPAKTUYECKUE PACUETHI;
Yuawuiicsa nonyyum 6osmoorcnocms:
* MO3HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS C OCHOBAHUSIMHU, OTJIMYHBI MU
ot 10;
* yriyOuTh ¥ pa3BUTh MPEICTABICHHS O HATYPaJIbHBIX YHCIAX;
* HAYYUTHCS HCIOJIb30BaTh MPUEMBI, PAIMOHATIM3UPYIOIINE BBIYMCICHUS, MPHOOPECTH
HABBIK KOHTPOJIMPOBATH BHIYUCIICHHS, BBIOMPAs TTOIXO IS IIHIA
JUTSI CUTYaIIMH CTI0C00.

YucnoBbie 1 OyKBeHHbIE BbIPasKeHHs. Y PaBHEHHA

Ilo okoHuanuu uzyuenus Kypca yuauuiics Hayyumcs.

* BBITOJIHATH OIEPAIUU C YUCIOBBIMU BBIPAKCHUSIMH,

* BBITIOJIHATH IPE0Opa3oBaHusi OYKBEHHBIX BBIPAKEHUN (PaCKpBITHE CKOOOK);

* peliaTh JMHEHHbIE YPaBHEHHUSI, PEIlaTh TEKCTOBbBIE 3aaul areOpandeckuM METOIOM.

Yuawuiicsa nonyuum 6o3modcnocms:

* Pa3BUTH MPEJICTABICHUS O OYKBEHHBIX BBIPAXKEHUAX U UX NMPEOOPa3OBAHUSIX;

* OBJIAJIETh CICUHMAIBHBIMU TNPUEMAMHU PEUICHUS YpaBHEHUW, TMPUMEHATH ammapar
YpaBHEHUM /ISl pEIIEHUS KaK TEKCTOBBIX, TaK U MPAKTUYECKUX 3a]1a4.

I'eomerpnuyeckue Gpurypsl.
N3mepenne reoMmeTpu4ecKux BeJTUYHH

Ilo oxonuanuu uzyuenust Kypca y4awuiicst Hay4umcsi:

® pacCiio3HaBaTb Ha YCPTCIKAX, PUCYHKAX, MOACIAX W B OKPYXKAIOIIEM MHUPC IIIIOCKHUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBI U UX 3JIEMEHTHI;

* CTPOUTH YTIIbI, ONPEIEIATh UX IPALyCHYIO MEPY;

* pacro3HaBaTh W W300pakaTh Pa3BEPTKHM KyOa, MPSIMOYTOJIBHOTO Tapajulelienueaa u
HPAMUJIBL;

* ONpEneNsATh 10 JIMHEWHBIM pa3MepaM pa3BEPTKU (UTYphl JIMHEWHBIC pa3Mepbl CaMoi
¢burypsl 1 Ha060pPOT;

* BBIYUCIATH 00BEM MPSMOYTOJIBHOTO Mapajiesienumesa u Kyoa.

Yuawuiicsa nonyuum 6osmodrcnocms:



* HAyYUThCS BBIYMCIATH OOBEM  IMPOCTPAHCTBEHHBIX TIE€OMETpPHUYECKUX  (uryp,
COCTABJICHHBIX U3 IIPSAMOYTOJIBHBIX NIApAJIICIICIIUIIEIOB;

* YIIyOHUTh U Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYPAX;

* HAYYUTBCS IPUMEHSATH ITIOHATHE PAa3BEPTKU JJIs BBIIIOJIHEHUS IIPAKTUYECKUX PACUETOB.

JJIeMeHTbI CTATUCTUKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4M.

Ilo oxonuanuu uszyuenus Kypca y4aujuiicst Hay4umcsi:

* HCIOJB30BaTh MPOCTCHUIINE CHOCOOBI TPEJICTABICHHUS M aHaIW3a CTaTHCTHYCCKUX
MaHHBIX;

* pemarb KOMOWHATOpHBIC 3aJauyd HA HAXOXKJICHHE KOJMYECTBA OOBEKTOB WIIU
KOMOMHAIIHIA.

Yuawuiicsa nonyyum 603moxicHOCMb!
* IpUOOPECTH TEPBOHAYAIBHBIM OIBIT OpPraHM3aluu cOOpa JaHHBIX TPH TPOBEICHHUH
orpoca oOIIECTBEHHOI'0 MHEHHS, OCYIIECTBIISITh MX aHAJIU3,
MPEJICTaBIISITh PE3YJIbTAThl OIIPOCa B BUJIE TAOIHUIIBI;
* HAYYUTHCS HEKOTOPBIM CIIEUATIbHBIM TPUEMaM PEeIlIeHUs] KOMOMHATOPHBIX 3a]1a4.
I[lnanupyemsble pe3yabTaTbl 00y4eHUs
MaTeMaTHKe B 6 KJjacce
Apudmernka

Ilo okonuanuu uzyuenus Kypca y4auwjuiics Hayuumcs.

* TIOHUMAaTh OCOOEHHOCTH JIECATUYHON CHUCTEMBbI CUMCIICHUS;

* MCIIOJIb30BAaTh MOHATHUS, CBA3AHHBIE C JEIIMMOCTBIO HATYPAJIBHBIX YHCET;

* BbIpaXaTb 4KCIAa B OJKBUBAJEHTHBIX (opMax, BbeIOMpas Haubosiee MNOAXOASIIYI0 B
3aBUCHUMOCTH OT KOHKPETHON CUTYalluy;

* CpaBHMBATh U YHOPSAOUYMBATH PAllMOHAIbHBIC YHCTIA;

* BBINOJHATh BBIUMCIIEHUS C pallMOHAJIbHBIMU YHCJIAMH, COYETas YCTHbIE U INHCHbMEHHBIE
MPUEMBI BBIUYMCIIEHUN, IPUMEHSATD KAJIbKYJIATOD;

* UCIOJB30BaTh IOHATHS M YMEHHMs, CBSI3aHHBIE C IPONOPLMOHAIBHOCTBIO BEJINYMH,
IIPOLIEHTaMH, B XOJI€ PEIIECHUSI MAaTEMaTHUYECKUX 3aJad U 3a7a4 U3 CMEXHBIX NPEIMETOB,
BBITIOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI,

* AQHAIM3UPOBATh TIpadUKU 3aBUCHMOCTEH MEXIy BEJIWYMHAMH (pacCTOSIHHE, BpEMS;
TeMIeparypa u T. I1.).

Yuawuiicsa nonyuum 6o3modcnocms:

* TI03HAKOMUTHCS C MO3WIMOHHBIMH CHCTEMaMH CUHCIIEHUS ¢ OCHOBAHHWSAMHM, OTJWYHBIMU OT
10;

* yrayOuTh U Pa3BUTh MPEJCTABICHUS O HATYPATbHBIX YHCIAaX U CBOWCTBAX JEIMMOCTH;

* HAYYUTHCS MCIOJB30BATh MPUEMBI, PAIIHOHATU3UPYIOIINE BRIYUCICHUS, IPHOOPECTH HABBIK
KOHTPOJIHPOBATh BBIYUCIICHUS, BEIOUPAs MOIXOMSIINN A CUTYaIlUU CTII0CO0.

YuciioBble 1 0yKBEHHbIE BbIPAKEHHS. Y PABHEHUS

Ilo oxonuanuu usyuenus Kypca y4auwjuiics Hay4umcs:



BBITOJIHATH ONEPALUH C YHCIOBBIMU BBIPAKEHHUSMM;
BBINOJIHATh NIPpeoOpa3oBaHusi OYKBEHHBIX BBIPAXEHUH (PacKpbITHE CKOOOK, MPHUBEICHHE
MOAOOHBIX ClIaraeMbIX);

pemath JUHEHHbIC YPaBHEHHUS, pEIIaTh TEKCTOBBIEC 33/1a4H alIreOpanyecKuM METOJOM.

Yuawuiicsa nonyyum 6o3modrcnocms:

Pa3BUTH MPEJICTABICHUS O OYKBEHHBIX BHIPDAKEHUSIX U UX MPEOOPA3OBAHUSIX;

OBJIAJICTh CHEIHAIbHBIMU NpUEMAMU pPELIECHUS ypaBHEHUW, MPUMEHSATH ammapar
YpaBHEHMI JUIsl pEIICHUs KaK TEKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.

I'eomeTrpuueckue purypsl.
N3mepenne reomeTpu4ecKux BeJIUYMH

Ilo oxonyanuu uszyvenus Kypca y4aujuiics Hay4umcs:

pacro3HaBaTh Ha 4epTeXax, PUCYHKaX, MOJAEISAX M B OKPYKAIOLIEM MHpE IUIOCKHE U
IIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (DUTYPBI M UX JIEMEHTHI;

CTPOUTB YIUIbI, OPEIENIATh UX IPALYCHYIO MEPY;

pacrio3HaBaTb M M300pakaTh pa3BEPTKM KyOa, NPSMOYIOJILHOTO Mapajulesenumnesa,
MIpaBWJIbHOM NMUpaMUAbl, HMJIUHAPA U KOHYCA;

ONpeAeATh M0 JUHEHHBIM pa3MepaM pa3BEPTKU (PUTypbl JIMHEWHbIE pa3Mepbl caMoil
¢burypsl 1 Ha060pOT;

BBIYUCIIATH 00BEM MPSMOYTOJILHOTO Mapajiesienunea 1 Kyoa.

Yuawuiica nonyuum 6o3modicHocms:
HAYYUTHCS BBIYUCIATH O0BEM MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpP, COCTABICHHBIX
13 NPSAMOYTOJIBHBIX MapaJlICIeUIIE0B;
yIIyOuTh ¥ pa3BUTh MPEICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (hUrypax;
Hay4HUThCS IPUMEHATDH NOHATHE PA3BEPTKHU IS BBINIOJIHEHUS IPAKTHYECKUX PACUYETOB.

9J1eMeHTDbI CTATUCTUHKHU, BEPOATHOCTH. KOMﬁI/IHaTOprle 3aJgavuu.

Ilo okoHuanuu uzyueHus Kypca yuauwjuiicsi Hay4umcs.:

MCIIOJIb30BaTh MPOCTEHIINE CIOCOOBI MPECTABICHUS U aHANIN3a CTATUCTUYECKUX TAHHBIX;

pemiaTh KOMOMHATOPHBIE 33/1a4l Ha HAXO0XKJICHUE KOJIMUYECTBA 0OBEKTOB I KOMOMHAIUH.
Yuawuiicsa nonyuum 6osmodrcnocms:

prUOOPECTH TTePBOHAYAIIBHBIN OMBIT OPTaHU3alUuK cOOpa TaHHBIX TIPH MPOBEICHUH OIIPOca
00IIIECTBEHHOTO MHEHHUSI, OCYIIECTBIIATh X aHAJIN3, MPEJCTaBIATh Pe3yJabTaThl OMpoca B
BUJIE TaOJHIIBI, TUATPAMMBI;

HAy4YUTHCS HEKOTOPHIM CHEIUATBHBIM MPUEMaM peIieHus KOMOMHATOPHBIX 3a7ad.



- Ilmanupyemble pe3yJbTAaThl H3yYeHHUS Kypca ajaredpbl
- B 7-10 (9 kaacc 2 roga od0yvyeHust) Kjaccax

- PAIIMOHAJIBHBIE YN CJIA
- BoimyckHUK Hay4yuTCS:

1) noHMMAaTh OCOOCHHOCTH IECATUIHON CUCTEMBI CUMCIICHHUS,

2) BIai€Th MOHATUSIMU, CBA3aHHBIMU C I€IMMOCTBIO HATYpaJIbHBIX YUCEIT;

- 3) BeIpaXkaTh YKCIa B 9KBUBAJICHTHBIX (popMax, BEIOMpas HanboJiee MoIXOASIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYalluy;

- 4) cpaBHMBATh U YIOPSA0YNBATh PAllIOHAJIBHBIC YNCIIA;

- 5) BBIIOJHATH BBIUMCIICHUS C PALlMOHATIBHBIMU YMCIAMHU, COUYETasl YCTHbIC U TUCbMEHHbBIE
PUEMBI BEIYUCIICHUH, IPUMEHEHNE KaJIbKYJISATOPA,;

- 6) HCII0JIb30BAaTh MTOHATUS M YMEHUS, CBSI3aHHbIE C TIPONOPLUOHAIBHOCTHIO BEIUYHH,
IIPOLIEHTAMU B XO/I€ PELLIEHUSI MaTEMATUYECKUX 3a/1a4 U 3a/1a4 U3 CMEKHBIX IIPEIMETOB,
BBITIOJIHATH HECIIOKHBIE IPAKTUYECKUE PACUETHI.

- BbInyCKHHUK NOJTyYUT BO3MOKHOCTbD:

- 7) NIO3HAKOMUTHCS C MO3ULIMOHHBIMU CUCTEMaMU CUMCJIEHUSI C OCHOBAHUSIMU, OTJIMYHBIMU OT
10;

- 8) yriyOuTh U pa3BUTh NPEACTABICHUS O HATYPaJIbHBIX YUCIAX U CBOMCTBAX JETUMOCTH;
- 9) Hay4uTHCS UCIOIB30BATh NPUEMBI, PALIMOHAIN3UPYIOLIME BEIYUCICHHS, TpUoOpecTn
IIPUBBIYKY KOHTPOJIMPOBATh BBIYUCIICHHUS, BBIOMpPAst MOAXOISAIIUIN AJIs1 CUTYaIH CIIOCO0.

- TEMCTBUTEJBHBIE YACJIA
- BBINyCKHUK Hay4UTCS:
1) ucnonb30BaTh HaYaIbHBIE MPEICTABIEHUS O MHOXKECTBE JIeHCTBUTENbHBIX YHCET;
2) B1aJeTh MOHATHEM KBaJIPaTHOTO KOPHS, IPUMEHSTDH €r0 B BHIYHUCIICHUSX.

BrInyCKHHUK TTOTYYUT BO3MOXKHOCTb:

- 3) pa3BUTH MPEACTABJICHUE O YUCIIE U YUCIOBBIX CUCTEMaX OT HATypaIbHBIX JI0
JIEWCTBUTEIbHBIX YUCEI; O POJIU BBIYMCICHHUI B YEJIOBEYECKOM MPAKTUKE;

- 4) pa3BuTh U yrayOuTh 3HAHUS O IECATUYHOM 3alUCU JEHCTBUTENBHBIX YUCeN (MIEPUOINIECKIE
Y HETMepUOAUYECKUE APOOH).

- ISMEPEHUS, NTIPUBJINKEHUS, OLHEHKHU
- BrimyckHuk Hayuures:
- 1) ucronk30BaTh B X0JI€ PELICHN 33/]]a4 3JIEMEHTapHbIE MTPEICTABICHUSI, CBA3aHHBIE C
NpUOIMKEHHBIMU 3HAYEHUSIMU BEJTUYMH.
- BBINyCKHHK ITOJIyYUT BO3MOKHOCTb:
- 2) MOHSATbH, YTO YUCIIOBBIE JTAHHBIE, KOTOPHIE UCIIONB3YIOTCS ISl XapaKTePUCTUKU 00BEKTOB
OKpYKaroIlIero MUpa, SBJISIOTCS MPEUMYIIECTBEHHO TPUOIMKEHHBIMHU, YTO 10 3aIIUCU
NpUOIMHKEHHBIX 3HAYEHUH, collepKaluuxcs B MH(OOPMALIMOHHBIX HCTOYHHUKAX, MOYXKHO CYIUTh O
MOTPEIIHOCTH MPUOIMKEHHUS;
- 3) NOHATbH, YTO NOTPEIIHOCTD PE3YyJIbTaTa BHIYMCIEHUH JI0JKHA ObITH COM3MEpHMa C
MTOTPEIIHOCTBIO UCXOIHBIX TAHHBIX.

- AJITEBPANYECKHE BBIPAYKEHUA
- BrimyckHuk Hayuures:



- 1) BIageTh NOHATUAMH «TOXKIECTBO», «TOKAECCTBEHHOE NPeoOpa3oBaHKey», pelaTh 3a/1auu,
cojiepkaiie OyKBeHHBIC JaHHBIE; padoTaTh ¢ GOpMyIaMu;

- 2) BBIOJHATH TPE0OpPa30BaHUS BBIPAKEHHM, COJCPIKALINX CTENIEHH C IIeTBIMU MOKA3aTesIMUA U
KBaJ[paTHbIE KOPHHU;

- 3) BBINOJHATH TOKACCTBEHHBIE MPEOOPA30BaHMS PALIMOHAIBHBIX BRIPAKEHUH Ha OCHOBE MIPABUII
JeUCTBUI HaJl MHOTOWIEHAMH U alreOpanyecKuMHU ApoOsMu;

- 4) BBIIOJHATH Pa3/I0’)KEHUE MHOTOYWIEHOB Ha MHOKHUTEIIH.

- BBINyCKHUK MOJIyYUT BO3MOXKHOCTb!

- 5) Hay4uThCs BBIIOJIHITH MHOTOIIArOBbIE IPEOOPa30BAHUS PALMOHAIBHBIX BBIPAKECHUH,
MPUMEHSIS IIUPOKUI HAOOP CrIocOOOB U MPUEMOB;

- 6) IPUMEHATDH TOXKICCTBEHHbIEC TPE0OPa30BaHNUS TS PEIICHUS 3a/1a4 U3 PA3JIUYHBIX Pa3IeioB
Kypca (HanmpuMmep, 7151 HaX0XKIeHUS HanOOJIbIIET0/HAMMEHBILIETO 3HAYCHHS BEIPAKECHUS ).

- YPABHEHUSA
- BBIIMyCKHUK HAy4UTCS:
- 1) pemath OCHOBHBIE BUBI PAIIIOHAIBHBIX YPABHEHUH C OJJHON TIEPEMEHHOM, CHCTEMBI IBYX
YpaBHEHHH C IByMsI IEPEMEHHBIMU;
- 2) MOHMMATh YpaBHEHHE KaK BAKHEHIIIYI0O MaTEMaTUYECKYIO MOJIEIb JUIs ONTUCAHUS U U3Y4YCHHUSI
Pa3HOOOpa3HBIX PEAbHBIX CHUTYaIUi, PEIIaTh TEKCTOBBIEC 3aa4H AJIr€OpandecKM METOI0M;
- 3) mpuMeHATh rpaduuecKue NpeACTaBICHUS sl UCCISI0BAHMS yPaBHEHUH, HCCICIOBaHUS 1
PELICHUS] CUCTEM YPaBHEHHH C ABYMSI IEPEMEHHBIMH.
- BBINYCKHHK MOTYyYHT BO3MOYKHOCTB:
- 4) oBNaneTh CreMaTbHBIMU IPUEMAaMU PEIICHUS] YPABHEHUH M CUCTEM YPaBHEHUH; YBEPEHHO
MPUMEHSTH anmnapaT YpaBHEHUH [T pelIeHns pa3HOOOPa3HbIX 3a7a4d U3 MaTEMAaTUKH, CMEXKHBIX
MIPEIMETOB, TPAKTHKH;
- 5) mpuMeHATh TpapuUecKue MpeICTaBICHIs I UCCIIEIOBAaHNS yPAaBHEHHIA, CHCTEM YpaBHEHUH,
cojiepKalux OyKBeHHbIE KO3 (DUITUSHTHI.

- HEPABEHCTBA
- BoimyckHUK Hay4yuTCS:
- 1) noHUMAaTh ¥ IPUMEHSATH TEPMHHOJIOTUIO U CUMBOJIUKY, CBS3aHHBIE C OTHOIIEHUEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;
- 2) peuiaTh JUHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U X CUCTEMBbI; pelllaTh KBaApaTHbIE
HEPaBEHCTBA C ONOPO Ha rpaduyecKkue NpeaACTaBICHUS;
- 3) NpUMEHSITH anmnapar HEPaBeHCTB JUIsl pEIIeHUs 3a/1ad U3 Pa3InYHbIX pa3/IesioB Kypca.
- BbInyCKHHUK TOTYyYUT BO3MOXKHOCTb HAyUUThCS:
- 4) pa3HOOOpa3HbIM MpUEMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmnapaT
HEPaBEHCTB ISl pEIICHUs Pa3HOO0pa3HbIX MaTEMAaTHUYECKHX 33Ja4 U 3a]1a4 U3 CMEXKHBIX
IIPEIMETOB, IPAKTUKH;
- 5) npuMeHATh rpapuuecKue MpeCTaBIeHUs ISl UCCIIe0BAaHMS HEPABEHCTB, CUCTEM
HEpPaBEHCTB, CoJiepXkKalX OyKBeHHbIE KO3()(DUIIUEHTHI.

- OCHOBHBIE ITIOHATHUA. YUCJTOBBIE ®YHKIINA
- BBINyCKHUK HAy4HUTCS:
- 1) mOHUMATH ¥ UCTIOJIB30BaTh (YHKIIMOHAIbHBIC TIOHITHS U SI3bIK (TCPMUHBI, CHMBOJIUYECKUE
0003HAYCHNUS);



- 2) ctpouTh TpaduKHU JIEMEHTAPHBIX (PYHKINI; NCCIIeI0BAaTh CBOMCTBA YUCIOBBIX (DYHKITHI Ha
OCHOBE M3YyYEHUS MOBEICHUS UX TPa(PUKOB;

- 3) noHnMaTh PYHKIMIO KaK BAXKHEUIITYI0 MATEMAaTHICCKYIO MOJICITb JJIsSI OIICAHUS ITPOLIECCOB U
SIBJICHUI OKPY>KaIOLIET0 MUPA, MPUMEHATH ()YHKIIMOHAIBHBIHN SA3BIK JJIs1 OTUCAHUS U
MCCIICIOBAHMSI 3aBUCUMOCTEI MeX 1y (PU3HMUECKUMH BETHUYUHAMHU.

- BBINyCKHUK MOIyYUT BO3MOXKHOCTh HAYYHUTHCS:

- 4) IPOBOAMTH UCCIICIOBAHHMS, CBI3aHHBIC C U3YYEHUEM CBOMCTB (DYHKIIMIA, B TOM YHCIIE C
UCIIOJIh30BAaHUEM KOMITBIOTEPA; HA OCHOBE rpa)MKOB M3yUCHHBIX ()YHKIIUH CTPOUTH OoJiee
CIIO’KHBIC TpauKH (KyCOYHO-3a/IaHHBIC, C «BBIKOJIOTBIMHY» TOYKAMU U T. II.);

- 5) ucnonp30BaTh (PYHKIIMOHAIBHBIC TIPEACTABICHUS M CBOMCTBA (DYHKIIMIA TS pEIICHUS
MaTEeMaTHYECKHX 3a7a4 U3 Pa3IMYHBIX Pa3/ie]IoB Kypca.

- YUCJIOBBIE INIOCJIEJOBATEJIBHOCTHU
- BbinmyckHUK Hay4yuTCs:
- 1) noHMMAaTh U UCIIOIB30BAThH SI3bIK IOCIIEI0BATENBHOCTEN (TEPMHUHBI, CHMBOJIMYECKHE
0003HauCHHUS ),
- 2) nmpuMeHsTh (OPMYJIbI, CBI3aHHBIE C ApUPMETUIECKON 1 TEOMETPUIECKOM MPOTPEeCcCHid, 1
anmnapar, cpOpMHUPOBaHHBIN MPU U3YUEHUH APYTHX Pa3/iesioB Kypca, K PELICHUIO 3ajiay, B TOM
4HCJIe C KOHTEKCTOM U3 PEaIbHOU KU3HU.
- BBIIyCKHMK IIOJIYy4YUT BO3MOYKHOCTb HayUHUThCS:
- 3) pemaTh KOMOMHMPOBAHHBIE 331a4H ¢ IPUMEHEHHEM (OPMYJI II-TO WiIeHA U CYyMMBI MIEPBbIX I
YJICHOB apU(PMETHUECKON U T€OMETPUYECKON MPOrpecCcHii, MPUMEHsIs IPU 3TOM armmapar
YPaBHEHUI U HEPABEHCTB;
- 4) moHMMaTh apu(HPMETHYECKYIO U TEOMETPUUIECKYIO IPOTPECCUU KaK (PYHKIIMU HATYPAITBHOTO
apryMeHTa; CBA3bIBATh apU(PMETHUECKYIO IPOIPECCHUIO C IMHEHHBIM POCTOM, F€OMETPUUECKYIO0 —
C 3KCIIOHEHIIUAIIBHBIM POCTOM.

- OIIMCATEJIBHASA CTATUCTHUKA
- BbInycKHUK HayYUTCs UCIIOJIB30BATh MIPOCTEHIIINE CIIOCOOBI IPECTABICHUS U aHAIN3a
CTaTUCTUYECKUX JaHHBIX.
- BBINyCKHUK MOIYYUT BO3MOKHOCTb IPHOOPECTH NEePBOHAYAIBHBIN ONBIT OpraHu3anuu coopa
JAHHBIX TP MPOBEJCHUN OIIPOca OOIECTBEHHOTO MHEHMSI, OCYILIECTBIIATh UX aHAJIN3,
MPEJCTABIATH PE3yJIbTaThl ONpPOca B BUJIE TAOIHULIbI, AUATPAMMBI.

- CJIYYAMHBIE COBBITUS U BEPOSITHOCTD
- BBINyCKHUK HAYYUTCSI HAXOAUTh OTHOCUTEIILHYIO YaCTOTY U BEPOSTHOCTD CITy4aliHOTO
COOBITHS.
- BBINyCKHUK MOIYYUT BO3MOKHOCTh TPUOOPECTH OMBIT MPOBEICHHS CITyYaliHBIX
3KCHepI/IMeHTOB, B TOM 4YHCJIE, C IIOMOIIIBIO KOMHBIOTepHOFO MO}IGJ'H/IpOBaHI/ISI, I/IHTepHpeTaHI/II/I nux
PE3yIbTAaTOB.

- KOMBUHATOPUKA
- BrImyckHHUK Hay4UTCsI pelnaTh KOMOMHATOPHBIE 334U Ha HAXOXKICHHE Yhclia 00BEKTOB HIIN
KOMOWHAIINH.
- BrpIMycKHUK MOYyIUT BO3MOKHOCTDh HAYYUTHCSI HEKOTOPHIM CIEIUATBLHBIM MPUEMaM PEIICHUS
KOMOWHATOPHBIX 3a]1a4.



IInanupyemMble pe3ybTaThbl H3y4YeHHUs] Kypca reoMeTpHu

(Huxe chopmynupoBaHbl IIIaHUPYEMBIE PE3yIbTaThl H3yueHHs Kypca reomerpun 7-10 (9 xmacc 2
rojia 00y4eHus1) KJIacCoB)

Harasinnasi reomerpust

BoinyckHUK HAy4YuTCS:

1. pacrno3HaBaTh Ha YEPTEXKAX, PUCYHKAX, MOJEIAX U B OKPYXKAIOIIEM MUPE INIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUUYECKHIE (DUTYPBI;

2. pacrio3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJbHOTO apaljieNenuIe/1a, MpaBUiIbHON
MIAPaMU/Ibl, IAJIMHIPA U KOHYCA;

3. OmpeAessTh MO JMHEHHBIM pa3zMepaM pa3BEPTKU PUTypHI TMHEHHBIE pa3Mepbl CAMOM
¢burypsl u Ha000pOT;

4. BBIYUCIATH 00BEM MPSIMOYTOJIBHOIO MapauiesenuIe/a.

BBIHyCKHI/IK MMOJIY4YHUT BO3MOKHOCTh!:

5. BBIUUCIATH OOBEMBI IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp, COCTABICHHBIX U3
MIPSIMOYTOJIBHBIX NAPAJLIICIICIIUIIEIOB;
YIIyOHUTb U pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX IEOMETPHIECKUX (DUTYpaX;
IIPUMEHSATH ITIOHATHE Pa3BEPTKU IS BBIITOJIHEHMS IPAKTUYECKUX PACYETOB.
I'eomerpuueckue Gpurypsl

BoimyckHUK Hay4uTCs:

1.

7.

I10JIb30BaThCS S3bIKOM IT'€OMETPHH ISl ONMCAHMS IPEMETOB OKPYKAIOILEro MUpa U UX
B3aUMHOTO PACIIOIOKEHMS,;

pacrio3HaBaTh U M300paXkaTh Ha YEPTEKaX U PUCYHKAX TeOMeTpUUYecKre GUrypbl U UxX
KOH(UTyparluu;

HaXOJUTh 3HAUYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTyp U X OTHOLICHHUS, TPAJyCHYIO MEPY
yrioB ot 0 1o 180°, npuMeHsis onpezesieHus, CBOMCTBA U MPU3HAKU (PUTYD U UX JIEMEHTOB,
OTHOIIEHUS (Uryp (paBEHCTBO, [101001€, CUMMETPUHU, TOBOPOT, MapajlielbHbINA EPEHOC);
OIIEpUPOBAThH C HAYAIIBHBIMU MOHATUSMU TPUTOHOMETPUH U BBIIIOJIHATH JJIEMEHTapHbIE
orepauuy HaJ QyHKUIUSMH yTJIOB;

pelaTh 3a/laud Ha J0Ka3aTelbCTBO, ONMMPAsiCh HAa M3yYEHHbIE CBOMCTBA (GUTyp M OTHOIICHUI
MEXJly HUIMH U IPUMEHSISI U3yUYEHHBIE METO/IbI JOKA3aTENbCTB;

pelaTh HECIIOXKHBIE 3a7a4l Ha IIOCTPOEHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOECHHUS €
MTOMOLUIBIO IUPKYJIS ¥ IMHEHKH;

pelarh npocTeiiiye IIaHUMETPUUECKHe 3aJa4l B TPOCTPAHCTBE.

BrINyCKHHK ITOJIyYUT BO3MOKHOCTb:

8.

10.

11.

OBJIAACTh METOAAMHU pemeHI/m 3a1a4 Ha BBIYUCJICHUA U JOKA3aTCJIbCTBA: METOAOM OT
MIPOTUBHOTO, METO/IOM TO100M s, METOJIOM TIepedopa BapHAHTOB U METOJOM T'€OMETPUUECKUX
MECT TOYEK;

MPUOOPECTH OIBIT MPUMEHEHHSI aNTe0panyecKoro ¥ TPUTOHOMETPHUECKOT0 anrmapara u uiaei
JBUKEHUS TIPU PEIICHUH T€OMETPUUECKUX 3a/a4;

OBJIAJICTh TPAAUITMOHHON CXEMOU pelIeHus 3a/1a4 Ha TOCTPOEHUE C TIOMOIIBIO IIUPKYJIIS U
JUHEWKH: aHAJIN3, TIOCTPOCHUE, JI0KA3aTEIHCTBO M UCCIICIOBAaHUE;

Hay4YHUTHCS PEIIaTh 33/1a4d Ha MTOCTPOECHHUE METOIOM I'€OMETPUUYECKOTO0 MECTa TOUCK U
METOJIOM MTOA00US;



12. mproOpecTH ONBIT UCCIIEIOBAHUS CBOUCTB INIAHUMETPUUECKUX (QUTYP C IIOMOIIBIO
KOMIIBIOTEPHBIX IIPOrpaMM;

13. mproOpecTH OMBIT BHITOJHEHUS IPOEKTOB 10 TeMaM: «['eomeTprueckue npeodpazoBaHus Ha
wIockocTuy, «IlocTpoeHne oTpe3KoB 1Mo GopMyIIe».

H3mepenne reoMeTpu4ecKuX BeJTHYHH
BbIIlyCKHUK Hay4uTCS:

1. HCIOJIB30BATh CBOWCTBA M3MEPEHUS UIMH, IUIOIIAJLEH W YIJIOB IPU PELICHUH 3ajad Ha
HaXO0XJICHUE JJIMHBI OTPE3Ka, JJIMHBI OKPY)KHOCTH, IJIMHBI YT OKPYXKHOCTH, IPalyCHON
Mepbl yIIa;

2. BBIYUCIATH JUTMHBI JTUHEHHBIX 3JIEMEHTOB (PUTYp M UX YTJIbI, UCTIONB3Ys (POPMYIIBI JTUHBI
OKPY>KHOCTH M JUIMHBI IYTU OKPY>KHOCTH, (hOpMyJIBI TUIOIIAAEH QUTyp;

3. BBIYUCIATH IUIOIIA/IU TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB, napajuiesIorpaMmMoB,
Tpaneuuii, KpyroB 1 CEKTOPOB;

4. BBIUUCIATH JUIMHY OKPY>KHOCTH, JUIMHY 1yTH OKPYKHOCTH;
pemaTh 3aJa4d Ha JI0Ka3aTelbCTBO C MCIIOJb30BaHMEM (HOPMYJ AJIUHBI OKPYXKHOCTH U
JUIMHBI YT OKPY’KHOCTH, (hopMy1 mutomaaet ¢puryp;

6. peliarh NPaKTUYECKUE 3a/a4yH, CBSI3aHHBIE C HAXOXKJIEHUEM TI'€OMETPUUYECKUX BEJIUYHMH
(ucnonb3ys IpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUUYECKUE CPECTBA).

BbInyCKHUK OJTyYUT BO3MOKHOCTbD:

7. BBIYMCIATH IUIOUIaAM (UTYp, COCTABJIEHHBIX U3 JBYX WM 0Oojee NpsAMOYIrOJbHUKOB,
[apajuIesIorpaMMOB, TPEYTOJIbHUKOB, KPyIra U CEKTOpa;

8. BBIYMCIIATH IUIOLIAZM MHOTOYIOJBHUKOB, MCIIOJIb3Ysl OTHOLICHMSI PaBHOBEIMKOCTH MU
PaBHOCOCTaBJIICHHOCTH;

9. mpHOOpPECTH OMBIT NMPUMEHEHHs aNredpandyeckoro M TPUTOHOMETPUUYECKOro armapara u
UJEHN IBUKEHUS MPU PELIEHUH 3a/1a4 HAa BBIYMCIIEHUE IUIOIAEl MHOTOYTOJIbHUKOB.
Koopaunartsi

BbInyckHUK HAay4uTCS:

1. BBIYMCIATH JJIUHY OTpe3Ka IO KOOpJAMHATaM €ro KOHIIOB; BBIYMCIATH KOOPAHWHATHI
CepeHbI OTPE3Ka;

2. HCIIONB30BaTh KOOPAMHATHBIA METOJ Il U3yUYEHUS CBOMCTB NPSAMBIX U OKPYKHOCTEH.

BBIITyCKHUK NOJTy4UT BO3MOKHOCTD:

3. OBIAAETh KOOPJWHATHBIM METOJOM PELICHMS 3a7a4 Ha BBIYMCIECHUE U JOKA3aTEIbCTBO;

4. TIpUOOPECTH OMBIT HCMOJb30BAHUSA KOMIIBIOTEPHBIX MPOrpaMM JUIsl aHalu3a YacTHBIX
CIly4aeB B3aMMHOI'O pACIOJIOKEHUS OKPYKHOCTEH U MpsAMBIX; HPHOOPECTH OMBIT
BBITIOJTHEHUSI MPOEKTOB Ha TeMy «lIprMeHeHue KOOpIMHATHOTO METOJa MPHU pEIIeHUU
3aJ1a4 HaBBIYMCIICHUE U JJOKA3aTEIbCTBOY.

BekTops!
BbInyCKHUK Hay4duTCS:

1. omepupoBaTh C BEKTOPAMM: HAXOAWTb CYMMYy M pPa3HOCTb JABYX BEKTOPOB, 3a/JaHHBIX
reOMETPUUYECKU, HAXOAUTh BEKTOP, PaBHBIM MPOU3BENECHUIO 3alaHHOT0 BEKTOpA Ha YUCIIO;

2. HAXOIUTh AJS BEKTOPOB, 33JaHHBIX KOOPAWHATAMU: JJINHY BEKTOpA, KOOPAUHATHI CyMMBI
U Pa3sHOCTU ABYX M Ooyiee BEKTOPOB, KOOPAMHATHI MPOM3BEIEHUS BEKTOpa Ha YMUCIIO,
MIPUMEHSIS npu HE00X0JUMOCTH COYETaTeNbHBIMH, epeMeCTUTEIbHBIN u
pacnpenenuTebHbIN 3aKOHBI;



3. BBIYUCIATH CKAJIAPHOE IMPOM3BEICHHE BEKTOPOB, HAXOIUTh Yrojl MEXAY BEKTOpamH,
yCTaHaBJIUBATh MEPIECHIUKYISIPHOCTD MPSMbIX.

BhIITyCKHMK ITOJIy9UT BO3MOKHOCTb:
4. OBJAaAETb BEKTOPHBIM METOJOM JUJISl PEILIECHMs 3a7a4 HAa BBIYMCIICHUE U I0Ka3aTEIbCTBO;
5. MPUOOPECTHU OIBIT BHINOJIHEHHS IPOEKTOB Ha TeMy «IIpuMeHeHne BEeKTOPHOro MeTo1a pu
peLICHUY 3a/1a4 Ha BBIYUCICHUE U 10KA3aTEIbCTBOY.

B noBceaHeBHOI KM3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:
e WCIONB30BATh MOHITHS BEKTOPOB M KOOPJAWHAT JMJIs pelieHHs 3amad 1o (u3uke,
reorpaduu U APyruM yueOHbIM IIpeIMeTaM.

IIpeoGpazoBanusn
1. OnepupoBaTh NOHATHEM J[BHXEHHMS U IpeoOpa3oBaHMs NOAOOMS, BIAACTh IMPUEMaMU
MOCTPOEHHsI (PUTYpP C HCIIOJIb30BAaHUEM JIBHKCHUN M MPeoOpa3oBaHUM MOA00Ms, TPUMEHSThH
IIOJIyYE€HHBIE 3HAHUS U ONbIT IOCTPOCHUN B CMEKHBIX NPEAMETaX U B PEANBHBIX CUTYaLHAX
OKPY’KaIOILIET0 MUPA;
2. crTpouTh (QuUrypy, MN0OI0OHYIO JaHHOW, IOJB30BATbCA CBOMCTBaMU MONOOUS JJis
000CHOBaHHUS CBOWCTB UTYP;
3. IPUMEHATh CBOMCTBA JBW)KEHUM ISl NMPOBEIEHUS NPOCTEHIIMX OOOCHOBAHUN CBOWCTB
duryp.
B noBcenHeBHOM KM3HM U NIPH U3YYCHHH APYTUX NPEJIMETOB:
4. IpUMEHSTH CBOWCTBA ABM)KEHUIN U IPUMEHSATH 000U E /171 IOCTPOECHUIN U BHIYUCIECHUH.

Hcropusi MaTeMaTUKH
1. XapaKTepmoBaTL BKJIaJ BBIAAOMHNXCA MAaTCMAaTUKOB B PA3BUTUC MATCMATHKW M HHBIX
HAy4YHBIX 00JacTel;
2. IOHUMATh POJIb MAaTEeMaTHKH B pa3BuTuu Poccun.

MeToabl MATEMATHKH

. I/ICHOHBSYSI HU3YYCHHBIC METOJbI, IPOBOJAUTH JOKA3aTCIIbCTBO, BBIIIOJIHATL OIIPOBECPIKCHUC,
. BI)I6I/IpaTI) HN3YYCHHBIC METOJbI U UX KOM6I/IHaIII/II/I AJid pECIICHUA MAaTCMATUICCKUX 3a1a4;
° HUCIIOJB30BaTh MAaTCMAaTHYCCKHUEC 3HAHUA OJId OIMHCAHUA 3aKOHOMCpHOCTeﬁ B OKp}I)KaIOH_[eﬁ

HGﬁCTBI/ITCJ’IBHOCTH H MMPOM3BCACHUAX UCKYCCTBA,
MNPUMCHATH HpOCTefIHlI/Ie nporpaMMHBIC CPEACTBA W IJICKTPOHHO-KOMMYHHUKAIITUOHHBIC
CHUCTCMBI ITPU PCIICHUH MAaTEMAaTUUCCKUX 3a/1a4.

Buabl KOHTpOJIA DopMbI KOHTPOJIS

VYerHbIi onpoc
Pabota ¢ kapToukamu B miape
Pabota B rpymnme

1. Texymuii KOHTPOIb
CamocTosTenbHas paboTta

gk wbdeE

TecToBEIC 3a7aHMS

IIpakTuueckas pabora
Kontponpsnas pabora

2. IToroBblif KOHTPOJIb TecToBrle 3agaHus

Hwnh e

3auer




Kpurepun oueHKH 3HAHUN M YMEHHUH y4alIuXCH
OneHka NMMCbMEHHBIX KOHTPOJIBHBIX PadoT.

OTBeT OoleHUBAaETCA 0TMETKOI «5», eciu:
paboTa BBITIOJIHEHA MOTHOCTHIO;
B JIOTUYECKUX PACCYXKIECHUAX U 000CHOBaHUH PELICHHUS HET MPOOEJIOB U OINOOK;
B PELICHUHM HET MAaTEeMaTHYeCKUX OHIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OIMCKA, KOTOpas HE SIBIISETCS
CIIEZICTBMEM HE3HAHHUS MM HEMOHUMAaHUS y4eOHOro MaTepHana).
OTtmeTKa «4» CTABUTCS B CIEOYIOLINX CIydasx:
paboTa BBHINMOJNHEHA MOJHOCTHIO, HO OOOCHOBAaHMS IIArOB PEUICHUS HENOCTaTOYHBl (€cld YMEHHE
00OCHOBBIBATh PACCYKICHUS HE SBISUIOCH CIIEHUATILHBIM 00BEKTOM IIPOBEPKH);
JOMYLIEHb OAHA OIIMOKA WIIM €CTh [jBa — TPU HEOUYETa B BBIKIAJKAX, PUCYHKAX, YePTeXax WIN Ipapukax
(ecnu 5TH BUABI paboOT HE SBISUINCH CIEHUATBHBIM 00 BEKTOM MPOBEPKH).
OTMeTKa «3» CTaBUTCS, €CIIH:
nonyuieHo Oosjee oxHOW omMOKKM wiau Oojiee OBYX — TpeX HENOUYETOB B BBIKIAAKAX, YEpTeX ax HIU
rpadukax, Ho oOyuaromuiics o0nagaeT 00s3aTeIbHPIMU YMEHHUSMHU T10 IIPOBEPSEMOH TEME.
OTMeTKa «2» CTaBUTCS, €CIIHU:
JOMYLICHBl CYIIECTBEHHbIE OIIMOKM, IMOKAa3aBIIME, YTO OOydalomuics He obnamaeT o00s3aTeNbHBIMU
YMEHHUSAMH 10 JAHHOU TEME B TIOJIHOM Mepe.
VYuuTens MOXET HOBBICUTh OTMETKY 32 OPUTMHAJIBHBIA OTBET HA BOIPOC WJIM OPUTHMHAIBHOE PELICHUE
3aJaui, KOTOPbIE CBUAETENBCTBYIOT O BHICOKOM MAaTEeMaTHUYECKOM Pa3BUTHH O0yYaroOIErocs; 3a pelieHue
Oojee CIOXHOW 3afjadud WM OTBET Ha OoJiee CIIOKHBIM BOIMPOC, TMPEAJIONKEHHBIE O0YyJaroImeMycs
JOITOJTHUTEJIBHO ITOCJIC BBIIIOJIHCHUS UM KaKI/IX'JII/I6O Apyrux 33HaHHI7[.

OueHka yCTHBIX OTBETOB.
OTBeT olleHUBaeTCS 0TMETKOI «5», €ClTU YUCHUK:
TIOJTHO PacKpPBUI COJIEpKaHNe MaTeprana B 00beMe, PeyCMOTPEHHOM TIPOTPaMMOi M YIeOHHUKOM;
H3JIOKWIT MaTepual TpPaMOTHBIM A3bIKOM, TOYHO MCIIOJbB3Yyd MATCMATHYCCKYIO TCPMUHOJIOIUIO U
CHMBOJIMKY, B OTIPE/ICJICHHON JIOTUYECKOM MOCJIEI0BATEIbHOCTH;
MIPABUIILHO BBITIOIHUII PUCYHKH, YEPTEXKHU, TPAPHUKHU, COMYTCTBYIOIINE OTBETY;
MOKa3aJl yMEHUE WUIIOCTPUPOBATH TEOPHUIO KOHKPETHBIMU ITPUMEPAMH, IPUMEHSATh €€ B HOBOW CUTYyalluu
TIPH BBITIOJTHEHUN TIPAKTUYECKOTO 33 [aHVs,
MTPOJIEMOHCTPUPOBAJ 3HAHUE TEOPHUH pPaHee HM3YUYCHHBIX COMYTCTBYIOIIUX TeM, COPMHUPOBAHHOCTh U
YCTOMUYUBOCTB UCIIOJIb3YEMBIX IIPH OTBETE YMEHUI U HABBIKOB;
OTBEYAJI CAMOCTOSITENIFHO, 0€3 HABOJAIINX BOIIPOCOB YUUTETIS;
BO3MOXHBI OJHAa — ABE€ HCTOYHOCTHU IPHU OCBCHICHUE BTOPOCTCIICHHBLIX BOIIPOCOB HJIM B BBIKJIAJKax,
KOTOpBIC YUYEHUK JIETKO UCIIPABHII TIOCIIE 3aMEUaHHS YIUTEIIS,
OTBeT olleHUBAETCA OTMETKOM «4», eCITi yIOBJIETBOPSIET B OCHOBHOM TPeOOBaHHSAM Ha OICHKY «5», HO
TIPH 3TOM UMEET OJIMH U3 HEJIOCTATKOB!
B U3JI0KEHUH JIONYIIEHBI HEOOJIbIINE MTPOOEbl, HE HCKA3UBIIEE MaTEMAaTHIECKOE COJep)KaHUE OTBETA;
JIOTTYIIEHBI OIMH — JIBa HEAOYETa NP OCBEIIEHHH OCHOBHOTO COJIEP>KaHUS OTBETA, UCIPABICHHBIE MTOCIE
3aMCUaHusd YYUTCIIA,
JonyuleHsl omuOKka win Oojiee JByX HEOOYETOB NMPH OCBELUICHWH BTOPOCTETIIEHHBIX BOIPOCOB HIIH B
BBIKJIaJIKaX, JIETKO UCIIPABJICHHBIC ITOCJIC 3aMCUYaHN YUUTCIIA.
OTtMeTKa «3» CTABUTCS B CIEAYIOLINX CIyYasxK:
HETIOJIHO PAaCKpPBITO COJIep)KaHWe MaTepuaia (CoJepKaHue H3I0KEHO (parMeHTapHO, He Bcerja
MoCJIe/IOBAaTEeNIbHO), HO TIOKa3aHO o0llee IMOHMMAaHWE BOMPOCa W IPOJAEMOHCTPUPOBAHBI YMEHHH,
JIOCTATOYHBIE AJIS1 YCBOEHHS ITPOrPaMMHOIO MaTepUana;
UMCIINCh 3aTPYAHCHHA HWIW JOMYIICHBI OIINOKH B OIpEACICHNN MaTeMaTHYeCKON TEPMUHOJIOTHUH,
YepTexKax, BHIKIAAKaX, UCIIPABICHHBIE NTOCIIE HECKOJIBKUX HABOJAIIMX BOIIPOCOB YUHUTEINS;



YYCHUK HE CIIPABWICSA C MPUMEHECHUEM TEOPUU B HOBOW CHUTYallMM NPH BBHIMOJHEHUU MPAKTUYSCKOTO
3aJlaHus, HO BBITIONHWII 3aJJaHHs 0053aTeIILHOTO YPOBHSI CJIOXHOCTH I10 IAHHOU TEME;

MIPH JIOCTaTOYHOM 3HAHMHM TEOPETHYECKOrO MaTepraia BBIABIEHA HeIOCTaTOuHas C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHUI U HABBIKOB,

OTMeTKa «2» CTABUTCS B CIEAYIONIUX CIyYasX:

HE PacKpBITO OCHOBHOE CO/IepKaHne ydeOHOTo MaTeprana;

00HapyXeHO He3HAHHE YUYCHUKOM OOJblIel MK Hanbosee BaYKHOHM YacTH yueOHOTo MaTepHaia;
JOTTYIIEHBI OIMHMOKK B OIPENElIeHWH TOHSATHH, MPH HCIIOIb30BAHUM MATEMaTHYECKOH TEPMHUHOIOTHH, B
PUCYHKaxX, YepTekax WM TpapuKax, B BBIKJIAJIKaX, KOTOPHIC HE HCIIPABJICHBI MOCIE HECKOIBKUX
HaBOJIAIINX BOTIPOCOB YUUTEIIS.

3. Oomas kaaccupukanus omudoK

[Ipu oueHke 3HaHMI, YMCHUH U HAaBBIKOB OOYYAIONIMXCS CIEIYET YYHMTHIBATh BCE OIIHOKH (TpyOble U
HerpyOble) U HeTOUETHI.

3.1. 'py0bIMU CUUTAIOTCS OIIUOKU:

HE3HaHHUE OINpPEACNCHUs OCHOBHBIX MOHATHM, 3aKOHOB, MPaBUJ, OCHOBHBIX MOJIOKCHHUN TEOPHH, He3HAHUE
(hopMyI1, OOIIETTPUHATHIX CHMBOJIOB 0003HAYEHUH BEIWYHH, €AMHUI NX U3MEPEHUS;

He3HaHNE HAMMEHOBAHUM €TUHUI] U3MEPEHUS;

HEyMEHHE BBIJISIIUTH B OTBETE IJIaBHOE;

HEYMEHUE IPUMEHSAThH 3HAHHS, AJITOPUTMBI JIJIsl PEIICHUS 3a]1a4;

HEYMEHUE JIeJIaTh BBIBOJIBI U 000OICHHUS;

HEyMEHWE YUTATh U CTPOUTH IpaduKu;

HEYMEHUE TI0JIb30BaThCS IEPBOMCTOYHUKAMH, YICOHHKOM U CIIPAaBOYHUKAMU;

MOTepst KOPHS WIIM COXPaHEHHE MOCTOPOHHETO KOPHS,

oTOpachkiBaHme 0e3 OOBSICHEHUH OJJHOTO U3 HUX;

PaBHO3HAYHBIC UM OIIMOKH;

BBIYHCIIUTEIHHBIE OIIHOKH, €CITH OHU HE SBISIOTCS OITUCKOM;

JIOTHYECKHE OMIHOKH.

3.2. K Herpy0bIM ommOKaM ClielyeT OTHECTH:

HETOYHOCTh (POPMYITUPOBOK, OTPEACICHUN, TOHATHH, TEOPUl, BEI3BaHHAS HETIOJIHOTONH OXBaTa OCHOBHBIX
MIPU3HAKOB OIPEACIISMOro TOHSTHS WIIM 3aMEHOU OJTHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;
HETOYHOCTH TpaduKa;

HEpaIMOHAIBHEIN METOJ PEIICHUs 3a/add WIM HEIOCTaTOYHO MPOIyMaHHBIA IIaH OTBETa (HapyIICHUE
JIOTHKH, TIOJMEHA OTJCIHHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH);

HEpalrOHAILHBIE METOBI pa0OTHI CO CIIPABOYHOMN U IPYTOH INTEPATYPOIL;

HEYMEHUE pellaTh 3aJla4d, BBITOJHATh 3aJaHus B 00IIEM BUJIC.

3.3. HemouyeramMu sBIIAIOTCS:

HEpalMOHAJIbHBIC PUEMbI BRIUMCIICHUN U MPeO0pa30BaHuil; HEOPEIKHOE BBIOJIHEHUE 3aITUCEH, YSPTEKEH,
cXxeM, rpauKoB.



Conep:kanue 00y4eHust
MaTtemarTnka 5 Kiacce

6 yacoB B HeJe110, Bcero 204 yaca
KoHTpoJibHbBIX padoT -8

Y4yeOHO-TEMATHYECKHUHA ILJIAH:

1. [ToBTOpEeHue 2

2 Hatypanbabie uncna 23
3. CrioxeHue ¥ BBIYUTAHUE HATYPATbHBIX YHCEIT 49
4. YMHOKEHUE U JIeJICHHE HATypalIbHbBIX YUCEll 54
5. OOBIKHOBEHHBIE APOOH 24
6. JlecsiTuunbie qpoow 46
7. [ToBTOpEeHME U cUcTEeMaTH3aIKs YIeOHOTO MaTepuaia 6

Hroro 204

HartypaabHblie unciaa (23 yacoB)

e Papn HarypanbHbIX uncen. JlecaTnyHas 3aIMCh HATYPAJIbHBIX YHUCEN.

e Ortpe3ok. [lmnHa oTpeska.

o IInockocts. IIpamas. Jlyuy.

o Koopaunarnsi ayu. [kana.

o (CpaBHEHME HaTypalbHBIX YUCEIL
Onucvieams CBOWCTBA HATypaJbHOIO psfa. YuTaTh U 3aIMCBIBATh HATypaJlbHbIE YHCIA,
CpaBHMBATh U yNOPSA0UUBATH UX.
Pacnosnasams Ha deprexkax, PHUCYHKax, B OKPYXalOIIEM MHpPE OTpPE30K, MpsAMYI0, JIyd,
IJI0CKOCTh. [IpuBOANTE IpUMEpHI MO/IENEH 3TUX PUryp.
Hsmepams nnuHbl 0Tpe3koB. CTPOUTH OTPE3KH 33JaHHOM JJIMHBL. PemaTs 3a7jaun Ha HaX0XACHHE
JUIMH OTPEe3KOB. BeIpaxkaTh OJTHM €MHHUILBI AJUH depe3 apyrue. [IpuBoauts nmpumMepsl mpruOopos
CO LIKaJaMH.
Cmpoums Ha KOOPAMHATHOM JIyde€ TOYKY C 33JaHHOM KOOPAMHATOM, ONpENENsATh KOOPAMHATY
ToukH. CpaBHUBATh HAaTYpaJIbHbIE YUCIIA.
Konmponvnas paboma 1

CiokeHne U BbIYMTAHHE HATYPAJIbLHBIX Yncesi(49 yacoB)
e (CroxeHue HaTypaldbHbIX yncesl. CBOMCTBA CIOKEHUS.

e BrpluuTanue HaTypaIbHBIX YUCEIL.

e Yucnossle U OyKkBeHHbIE BhIpaxkeHUs. DopMyIIbL.

e VYpaBHeHUE.



e VYron. O603Ha4YCHHE YTIIOB.

e Bunel yrnos. U3mepenue yrios.

e MmuoroyronsHuku. PaBHbIe GUTYPEI.

e TpeyronpHUK U €r0 BUJBI.

e IIpsamoyronsHuk. OCk CHMMETPUU (PUTYPHI.

Dopmynuposams CBOWCTBA CIOKEHUS W BBIYMTAHUS HATYPaJbHBIX YHCEN, 3alUCHIBATh 3TU
cBoiicTBa B Buzae (hopmyi. [IpuBoanUTE IpUMeEphl YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, (GOpMYIL.
CocTaBnarh 4yucioBble U OyKBEHHBbIE BBIPKEHHUS IO YCIOBHIO 3aqaud. Pemarbh ypaBHeHHS Ha
OCHOBAaHUU 3aBHCHUMOCTEH MEX]y KOMIOHEHTAaMHU ICHCTBHIl CIIO)KEHHUS M BhYUTaHUs. Pemiarts
TEKCTOBBIE 33J]a4M C IOMOLIbIO COCTABJICHUS YPABHEHUM.

Pacnosnasams Ha depTekax M PUCYHKaxX YIUIbl, MHOIOYTOJIBHMKH, B YaCTHOCTH
TPEYTOJbHUKH, IPAMOYTOIbHUKU. Pacno3HaBare B OKpy’karouieM mMupe Mojenu 3tux ¢uryp. C
IIOMOUIbIO TPAHCIIOPTHPA U3MEPATH TPaJyCHbIE MEPHI YIJIOB, CTPOUTD YIJIbI 3a/laHHOM I'pagyCHOM
Mepbl, CTPOUTH OucceKkTpucy naHHoro yria. Knaccuduimposats yriasl. KiaccudummpoBaTh
TPEYTOJbHUKUA TIO0 KOJMYECTBY PAaBHBIX CTOPOH W MO BUAaM WX yriaoB. OmuchBaTh CBONCTBA
MPSIMOYTOJIbHHKA.

Haxooums ¢ nomolpio Gopmyi epuMeTpsl NPSAMOYToJbHUKA M KBajpara. Pemars 3amaun
Ha HaXO0>KJIEHUE MEpUMETPOB NPSIMOYTOJIbHUKA U KBaJipaTa, IpaJyCHON Mephl yIJIOB.

Cmpoums JOTMYECKYIO LIETIOYKY PpACCYXKIEHHMH, COMOCTaBIATh IOJYUEHHBIM pe3yibTar ¢
YCIIOBUEM 3aJ]auu.

Pacnosznaéamsv purypsl, uMeronme ocb CAMMETPHH.

Konmponvnas paboma 2

YMHOKeHHe U [eJIeHHe HATYPaIbHbIX uyncesn(54 yaca)

e VYmHoxenue. [lepemecTuTeIbHOE CBOMCTBO YMHOXKEHHUS.

e (CoueraTesnbHOE U PAaCIPEEIUTEIBHOE CBOMCTBA YMHOKEHUS.

e JleneHwue.

e JlenaeHue C OCTaTKOM.

e C(Crenens uncna.

e Ilnomane. Ilnomans npsAMoyroyibHUKa.

e [IpsamoyronsHblii mapamienenumnen. I lupamuaa.

e OO0BEM NPIMOYTOIBHOTO NMapajuIesIenumeaa.

e Kom0OuHaTopHsbIe 3a1a4H.

Dopmynuposams CBOWCTBA YMHOXKEHHUS WM JEJIECHHS HATYPAIBHBIX YUCEN, 3alKMCBIBATH ITH
cBoiictBa B Buae ¢Gopmyn. Pemare ypaBHEHHS Ha OCHOBaHMHM 3aBUCHMOCTEH MEXIY
KOMIIOHEHTaMHU apU(PMETUIECKUX JIeHCTBUHA.

Haxooums ocCTaTOK TpU JeNeHUH HaTypalbHBIX uyucen. [lo 3agaHHOMY OCHOBaHHIO M
[TOKA3aTEeI0 CTENEHN HaXOAUTh 3HAUEHUE CTEIIEHU YnCIa.

HaxonuTpe miomanu mnpsMOyrojibHUKA M KBaJpara ¢ MOMOINbI0 (opmyi. Belpaxare ogHu
€AVHULBI IUTOIIA/IA YePE3 APYTHE.

Pacnoznasams Ha deprekax W PHUCYHKaX MPSAMOYTOJIBHBIA MapajUIeNICNUIe], MTUPAMUIY.
PacroznaBate B OKpyxawmeM Mupe Mojenn 3tux ¢Guryp. M3o0paxkate pa3BEPTKH
MIPSIMOYTOJIBHOTO MapaJuIelICIIAIe1a U TUPaMUBbL.



Haxooums 00BEMBI TIPAMOYTOJIBHOTO Tapajuieienunea U Kyba ¢ ToMoIbplo (Gopmyir.
BripakaTh oTHU eIUHUIIBI 00BbEMA Yepe3 ApyTHE.
Pewams xoMOMHATOPHBIE 321241 C TIOMOLIBIO Iepedopa BApHAHTOB.

Konmponvnas paboma 2

OObIKHOBEHHbBIE Apoou(24 yaca)

e [ToHsATHE OOBIKHOBEHHOM IPOOH.

e [IpaBuibHbIC U HepaBWIbHBIE Apo0H. CpaBHEHHE IPOOECH.

o Clio’keHHE U BRIYUTAHHE JPOOCH ¢ 0JIMHAKOBBIMH 3HAMECHATEIISIMHU.

e JIpoOu 1 fienieHre HAaTypaIbHBIX YHCEIL.

e CMeNIaHHbIC YnCIa.

Pacnosnaéams OOBIKHOBEHHYIO IpO0b, MPAaBUIBHBIC W HEMPABUIBHBIC IPOOHU, CMEIIaHHBIC
gucna. YWrarh W 3amnmMChIBaTh OOBIKHOBEHHBIC JpoOW, cMmemaHHbie uncia. CpaBHUBATH
OOBIKHOBEHHBIC JIPOOM C paBHBIMH 3HaMeHaTelsiMH. CKIIAJbIBaTh M BBIUYUTATh OOBIKHOBEHHBIC
IpoOu ¢ paBHBIMU 3HaMeHaTelsiMH. [IpeoOpa3oBBIBaTh HEMPAaBHIBHYIO JAPOOb B CMEIIAHHOE
YHCJI0, CMEIIAHHOE YUCIIO B HEMPABHIILHYIO ApoOb. YMETh 3alIMCHIBAaTh PE3YJIbTAT JICICHUS IBYX
HATYPaJbHBIX YHCEN B BUJIC OOBIKHOBEHHOW JAPOOH.

Konmponvnas paboma 1

HecsiTuunblie 1poou(46 yacos)

e [IpencraBieHue o0 1€CATUYHBIX IPOOSX.

e CpaBHEHUE JIECATUYHBIX JIpOOEH.

e Oxpyrnenue uucen. [lpukuaku.

o CJI0)KE€HUE U BBIYUTAHHUE JIECATUYHBIX TPOOEH.

® YMHOXEHUE JECATUIHBIX APOOCH.

o JleneHue NeCATUYHBIX IpOOEH.

Pacnosnasame, ynTaTh U 3aNUCHIBATh JeCATUYHBIE ApoOH. HazpiBaTh pa3psabl 1eCATUUHBIX
3HAKOB B 3aIUCH JIECATUYHBIX Apobeii. CpaBHUBATH JECATUYHBIE IpoOH. OKPYTIISTh JECITHUHBIE
Ipobu U HaTypaibHblE 4YWcCa. BBIMONHATE MPUKUAKY PE3yNbTATOB BBIYUCICHUN. BBHIMOTHATH
apudmeTryecKkre AeUCTBUS HAJl IECATUIHBIMU APOOSIMHU.

Koumponvnas paboma 2
IloBTOpEeHUE M ccTeMATH3aIUA Y4eOHOro MaTepuaJia(6 4acos)
e VYnpaxHeHUus 14 IOBTOPEHHS Kypca 5 Kiacca.



COIAEP) KAHUE OBYYEHUS
MareMmaTuka 6 Kjacc

5 yacoB B Henel0, Becero 170 yacos
KoHTpoJibHBIX padoT -8

Y4yeOHO-TEMATHYECKHUHA ILJIAH:

1. | HoBTopeuue 18
2 Jecsatuunbie 1podu 18
3. | HemiMocTh HaTypabHBIX YnCe 24
4. | OOBIKHOBEHHBIE IPOOH 49
5. | OTHOLIEHMS U TPOIIOPLIUU 34
6. | PaumoHasnpHbIe YKcia M JEWCTBUA HAJl HUMU 28
7. | Utoro 170

C yyerom ncuxo(u3nveckoro u peueBoro pasputus aereil ¢ THP Ha nzydeHue npeamera OTBOAUTHCS 6
4acoB B HeZleNo. [3ydeHne MaTeprana HaUHHAETCs ¢ TOBTOPEHUSI OCHOBHBIX TEM, IPOHUICHHBIX B 5
knacce. [Ipogomxkaercs Kypc o0ydeHns 1Mo y4eOHUKY «MaremaTuka 5».
1 Ilosmopenue (18)
Heus: [ToBTOpenue, 06001IeHNE U CUCTEMAaTH3alus] 3HAHUHM, YMEHHUI 1 HABBIKOB 32 KypC MaTeMaTHKU 5
KJIacca.

1) TlpencraBieHue O IECATUYHBIX IPOOSIX

2) CroxxeHHe ¥ BBIYUTAHHE JCCSITUYHBIX APOOeit

3) YMHOXeHHE IECATHYHBIX ApoOei

4) JleneHue AeCATHYHBIX APOOEit

Koumponvnas paboma-1

anee uzyuaemcs nHoewtii mamepuan no y4eonuxky «Mamemamuxa 5».

Hecarnunnbie 1podu (18 yacos)

¢ Cpennee apudmernueckoe. CpeiHee 3HaUCHUE BETMYUHBI.

e [IponienTrl. Haxox1eHHE MPOIIEHTOB OT YMUCIIA.

e Haxox1eHne yucna 1o ero nporeHTam.

Pacnosnaéamu, yntath U 3anUCHIBaTh AecATHUHbIE ApoOu. Ha3biBaTh pa3psabl A€CATHUHBIX
3HAKOB B 3aIIUCH JECATUYHBIX Ipobel. CpaBHUBATH AeCATHUHBIE ApoOH. OKPYTIATh AECATUUHBIE
ApoOu M HaTypajbHbIE YWCIA. BBIMOMHATH MPUKHUIKY pe3yJbTaTOB BBIYMCICHUNA. BBITOTHATH
apudmeTnyeckue AeUCTBUS HaJl IeCATUYHBIMU APOOSIMHU.

Haxooums cpennee apudmernyeckoe HECKOJbKUX uucen. [IpuBOIUTH mpuMepbl CpeaHHX
3HAQYECHWI BEJIMYMHBI. Pa3bsACHATH, 4TO Takoe OAUH NpoueHT. [IpencTaBisTe NpOLEHTHI B BHJE



JECATUYHBIX JAPOOEH M JACCATUYHBIC APOOHW B BHJIE MPOIEHTOB. HaXxoauTh MPOIEHT OT YMClia U
YUCJIO MO €r0 MPOLIEHTaM
Konmponvnas paboma 1

JleiImMoCcTh HATYPaJbHBIX unces (24 yaca)
e JlenuTenu U KpaTHbIE.
e [lpusnaku nenumoctu Ha 10, Ha 5 u Ha 2.
e [lpusnaku nenumoctu Ha 9 U Ha 3.
e [IpocTsie 1 COCTaBHBIC YUCTA.
e HauGonpmmii oOumii 1enTuTemns.
e Hawumenbinee o01iee KpaTHOE.

Dopmynuposams ONpeneIeHUs MOHATHI: IEINTENb, KPaTHOE, IPOCTOE YUCIIO, COCTAaBHOE
YHCII0, OOIIUIT JeTUTeNb, HANOOIBIINI 00N eUTeNb, B3aUMHO IIPOCTHIE YHUCa, 00IIee
KpaTHOE, HauMeHbIIee o0Iee KpaTHOE U MPU3HAKU JETMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

Onucvieams TipaBUiIa HaxoXAeHUs Hanbombiero ooduero aenutens (HO/), Haumenbiiero
o6mero kparHoro (HOK) HeckombKuX YHce, pa3ioKeHHsI HATYPaJIbHOTO YHCIIAa Ha MIPOCTHIE
MHOHUTEJIH.

Konmponvnas paboma 1

OO0bikHOBeHHBIE APo0H (49 yacos)

e (OcHOBHOE CBOWCTBO /1pOOH.

e Cokpamienue apo0eit.

e [lpuBenenue npobeit k 06memy 3HameHaTeno. CpaBHEHHE TPOOEH.

e (ClioKeHUE U BEIUUTAHUE TPOOEH.

e VYMHOXeHHe ApoOeil.

e Haxoxnenue qpodu ot yucna.

e BsaumHO oOpaTHbIE YUCIa.

o Jlenenue apoOeii.

e HaxoxneHue uncia 1o 3Ha4eHHuIo ero Ipoou.

e [IpeoOpazoBaHue OOBIKHOBEHHBIX JPOOEH B JECATHYUHBIE.

e beckoHeUHBIE IEPUOTUIECKUE NECATHIHBIE IPOOH.

e Jlecaruunoe npuoIMKeHre 0OBIKHOBEHHON APOOH.

Dopmynuposams OTNpeNeseHHs] TIOHITUN: HECOKpaTumas JIpoOb, OoOIMil 3HaMeHaTellb JBYX
npoOelt, B3auMHO oOpaTHbIe yHcia. [I[puMEHSITh OCHOBHOE CBOMCTBO APOOM JUIs COKpAIleHHUs
napoGeit. IlpuBoaute apoOM K HOBOMY 3HameHaremo. CpaBHMBAaTh OOBIKHOBEHHbIE IpoOH.
Brimonusate apudmernyeckue neicTBUS HaJ OOBIKHOBEHHBIMH JPOOSMHU.

Haxooums npo6b OT unciIa U 4KCIO MO 3aJJaHHOMY 3HadeHHuto ero apodu. [IpeoOpa3oBriBaTh
OOBIKHOBEHHBIC IPOOH B AecaTuUHbIe. HaxonuTe necatuunoe nmpubamkeHne 0ObIKHOBEHHON
Tpoowu.

Konmponvnas paboma 2
OtHomenus u mponopuuu (34 yaca)
e OrtHOUIEHUS.



e Ilponopuuu.

e [IporeHTHOE OTHOIIEHUE IBYX YHUCEIL.

e [Ipsimast u oOpaTHAsI MPOMOPIHOHATBHBIE 3aBUCHMOCTH.

e JleneHue yucia B JAHHOM OTHOILICHUU.

e  OKpY>XHOCTb U KPYT.

e JlnunHa okpysxHocTu. [1nomane kpyra.

e [lunuHap, KOHYC, HWIAp.

e JluarpaMmsl.

e CiyyaitHbie cOOBITHS. BEpOATHOCTD CIydyaliHOTO COOBITHSI.

Dopmynruposams ONPENEICHUS TOHATUN: OTHOIICHHUE, MPOIMOPIHS, MPOIEHTHOE OTHOLICHUE
JBYX YHCEJ, MPSMO MPOMOPIHOHAIBHEIE U 00paTHO MPOMOPIIMOHATLHBIC BEIHYUHBL. [IpUMEHSITH
OCHOBHOE CBOWCTBO OTHOIIEHHS M OCHOBHOE CBOMCTBO mpomopuuu. [IpuBoguth mpumepsl u
ONMCHIBATh CBOWCTBA BEJIMYWH, HAXOIAMIMXCA B MPSAMOM U OOpaTHON MPOMOPIHMOHAIBHBIX
3aBUCHUMOCTSIX. HaxoauTh TPOIEHTHOE OTHOIIEHHWE JABYX uwuced. Jlemuts yucio Ha
MPOIMOPLIMOHANIBHBIE YaCTH.

3anucvieams ¢ TOMOIIbIO OYKB OCHOBHbBIE CBOWCTBA APOOU, OTHOIIECHHUS, IPOIIOPLIUH.

Ananuzuposams WHGOPMAIIHIO, MPEACTABICHHYIO B BHJIC CTOJOYATHIX U KPYTOBBIX JHUATPAMM.
[IpencraBisaTs HHPOPMAIUIO B BUC CTOJIOYATHIX U KPYTOBBIX TUArPaMM.

Ilpusooumsv nipuMepsl CydalHbIX COOBITHI. HaxoguTh BEpOSITHOCTH CIy4alHOTO COOBITHS B
OTBITaX C PaBHOBO3MOKHBIMHU HCXO/IaMHU.

Pacnosnasams Ha uepTexkax U puCyHKaxX OKpPY>KHOCTb, KPYT, IMIIMHIP, KOHYC, chepy, map u ux
aneMeHThl. Pacrio3HaBaTh B OKpyXkaromiemM Mupe mojenu 3Tux ¢uryp. CTpouTh C MOMOIIBIO
LIUPKYJA OKPYKHOCTh 3aJaHHOro paguyca. M3o0pakaTh pa3BEPTKM LMIUHApPA U KOHYCA.
Ha3piBath mnpubmmkéHHOe 3HaueHwe uyuciaa 7w, HaxomuTe ¢ momomipio  (Gopmyn AIHUHY
OKPY>KHOCTH, TUIOIIA/Ib KpyTa.

Konmponvnas paboma 1
PanmnonajbHbIe YMC/IA U AeiicTBUs HAA HUMH (28 yacoB)
e [lonoxurenbHble U OTPULIATENILHBIE YHCIIA.
e Koopaunarnas npsmasi.
e [lenple uncna. ParmoHabHbBIC YKCTIA.
e Monayne yucna.
e (CpaBHEHHE YHCEIL.
e (ClioxkeHue pallMOHATLHBIX YHCE.
e (CBOIICTBA CIIOXKEHUS PAIMOHAIBHBIX YHUCEIL.
e BriuuTaHue paliMoHaNbHBIX YHCE.

IIpusooums ipruMepbl UCTIOJIb30BAHUS MTOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEIL.
DopMyIupOBaTh ONPEAEIEHUE KOOPANHATHON MpsiMON. CTPOUTH HAa KOOPIMHATHOW MPsIMON
TOUKY C 33JJaHHOM KOOPANHATOM, ONPEAEATh KOOPAUHATY TOUKH.

Xapaxkmepu306amb MHOKECTBO 1eNbIX ynces. OObSICHATh MOHATHE MHOXKECTBA PAallMOHATBHBIX
qucel.
Dopmynuposams onpeneseHue Moy yncia. Haxoauts Moyiib yncna.



Cpasnueams palMoHaIbHbIE YnCia. BeIMOIHATE apudmMeTnueckue 1eHCTBUs Haj
paIMoHaIbHBIMU YHCIIAMU. 3aITUCHIBATh CBOMCTBA apu(METHIESCKHUX JCHCTBUIA HAL
panroHaTbHBIMU YUCIIaMU B Buae Gpopmyit. Ha3piBaTh KO3 GUIIMEHT OYKBEHHOTO BBIPAYKEHHSL.

Konmponvnas paboma 2



COJEPKAHUE OBYYEHUA

Aunreopa 7 kiaacc
4 yaca B HeleJ10, Bcero 136 uacos.
KonTpousnbix pador - 8
YueOHO-TeMATHYECKUI TLIAH:

Ne KonudecTBO
HazBanune Temsl

TEMBI JacoB

1 IToBTOpEHME 15
2 ParonansHble Yncia U 1eHCTBHUA HAJl HUMU 40
3 JpoOu 1 mpoueHTH 19
4 [Tpsimast u oOpaTHas MPOMOPIHUOHATEHOCTD 14
5 Beenenue B anreopy 16
6 YpaBHeHus 16
7 Koopnunatsr u rpadukn 12
8 [ToBTOpeHue 4

BCEI'O 136

H3yuenune MaTepuajia HAUNHAETCS ¢ MOBTOPEHHUS OCHOBHBIX TeM, NPOiiAeHHBIX B 6 Kiacce, mocje
Yyero NpoaoJiKaeTcsi H3ydeHue HOBOIo MaTepHuasa 1o yueOHuKy «MaremaTuka 6».

1. IToémopenue — 15 uacoe

1) Jleticmsus ¢ 06bIKHOBEHHBIMU OPOOAMU

2) Omuowienust u nponopyuu

3) Ionoxcumenvhuvle u ompuyamenvHbie YUcia

4) Croorcerue payuonaibHblx Yucel

5) Bvluumanue payuoHaibHuIx yucen

Ocnoenas yenw: llosmopenue, 0606werue u cucmemMamu3ayus SHaHUU, YMeHUll U HaA8bIKO8 3d KypC
Mamemamuku 6 Kiacca.

Koumponvnas paboma-1

2. Payuonansnvie yucna u oeiicmeus nao numu — 40 uacos

Koopaunate! Ha npsiMoi.

[IporuBononoxueie yucia. Moaynp gucia.

CpaBHeHue unceln. VI3MeHeHne BeTMYnH.

CrnoseHue ymces ¢ MOMOUIbI0 KOOpANHATHON IpsAMoi. CriokeHne oTpuiaTenbHbIX yncel. ClnoxeHne
YHCeJl C pa3HBIMU 3HaKaMu. Brranranue.

YmMmHoxkeHue. Jlenenue. PanmonanbHbIe yucia.

CoiicTBa JIeHCTBUH ¢ pallMOHALHBIME YKciIaMu. Packpeitre cko0ok. KoaddurmeHT.

[lono6urie cnaraemsbie. Pemenne ypapaenuii. [lepneHauKynsapHbIe IpsSMBIE.

OceBas 1 LeHTpanabHas cumMMmeTpun. [lapannensHsie IpsMBbIe.

Koopnunarnas miockocts. ['padukw.

Ocnosnas yens: 6bipabomams HAGbIKU OCUCMEULL C NOTOANCUMENbHBIMU U OMPUYAMETLHLIMU YUCTAMU,
cghopmuposams npedcmasienue 0 KOOPOUHAMAX, NO3HAKOMUMb C NPIMOY20AbHOU CUCIEMOU KOOPOUHAM
Ha nI0CKOoCmu

Koumponvnas paboma-2



anee uzyuaemcs noewiii mamepuan no yuednuxy «Anzeopa 7 knacc» aemop /opoghees I.B., Cysoposa
C.b., Bynumoeuu E.A.

3. /Jpoou u npouenmut — 19 uacoe

OOBIKHOBCHHBIE W JCCATUYHBIC APOOW, BBIUUCICHUS C PANUOHAIBHBIMU 4YuciamMd. CTENeHb ¢
HATypaJbHBIM TIOKa3arelieM. PereHue 3ama4d Ha mporeHThl. CTaTUCTHYECKHE XapaKTEPUCTHKH: CpPEIHEe
apupMeTHIecKoe, MOoa, pa3Max.

Ocnosnas yerb — CUCTEMaTH3HPOBaTh W OOOOMIUTH CBEACHUS 00 OOBIKHOBEHHBIX M JAECATHYHBIX
npo0siX, 00ecreunTh Ha ATOM OCHOBE JalibHEIIee Pa3BUTHE BBHIYMCIUTEIHHBIX HABBIKOB, YMCHHE PEIaTh
3aJla4yd Ha MPOICHTHI; CPOPMHUPOBATh MEPBOHAYAIBLHBIC YMEHHS CTATUCTHYSCKOTO aHAIM3a YUCIIOBBIX
JTAHHBIX.

B cootBercTBUM C WAeoNOTHEN Kypca IJaHHAs Tema TpeacTaBisier co0oil OloK apudMeTHdecKux
BonpocoB. OCHOBHOE BHHMMAaHHUE YACISACTCS JajlbHEUIIEMY pa3BUTHUIO BBIYUCIUTEIBHONW KYJIBTYPHI:
0TpabaThIBAIOTCS YMEHHSI HAXOJUTh JICCSITUYHBIC OKBUBAICHTHI WM JECATUYHBIC TPUOIKEHUS
OOBIKHOBEHHBIX Ap0OEH, BBIITOJHATh JCHCTBUS C YUCIAMH, B TOM YHUCIIE C UCTIOIB30BAHUEM KAJIbKYJIATOPA.
[Ipomomxaercs Hayaras B 6 ki1acce paboTa Mo BEIYUCICHHIO YHCIOBBIX 3HAUYCHHH OYKBEHHBIX BBIPKCHHU.
BbIuncuTenbHbIC HABBIKM yYallUXCsl MONYYAIOT JalbHEHIee pa3BUTHE NPH HM3YYCHUU CTENCHH C
HaTypaJbHbBIM IIOKA3aTCJIEM; Yy4dalllueCsa OOJDKHbBI HAYYHUTHBCA HaxXOJUTh 3HAYCHUSA Bpra)KCHHfI,
CoJiep)KaIlluX JICHCTBUSL BO3BEJCHUS B CTCICHb, a TAKXKE 3alWChIBATh OOJNBIIME W Majble YHUCla C
ucnonb3oBanueM crenenei uncna 10. [IpomomkaeTcs perenue 3ana4d Ha mporeHTsl. OMHAKO B 3TOU TeMe
paccMaTpuBaroTCs 06oJiee CI0XKHbIE TI0 CPAaBHEHHUIO C MPEABLIYIIAM I'OJIOM 3a/1a4H.

OCHOBHOE COJIEp)KaHUE TIOCJICIHErO OJIOKa TeMbl — 3HAKOMCTBO C HEKOTOPBIMH CTaTUCTHYCCKHMHU
XapaKTCpUCTUKaAMU. anmnec;l AOJDKHBI HAY4YWMTHBCA B HCCJIOXKHBIX ClIy4dasaX HaxXOAUTb CpPEAHEC
apupMeTHIecKoe, MOy U pa3Max YMCIOBOTO psja.
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4. Ilpamasn u oopamnuas nponopyuonanrvHocmu — 14 uacoe

[IpencTaBienue 3aBUCHMOCTH MEXy BEIMUUHAMHE C TIOMOIIBIO (popmyi. [IpsiMo mpomoproHansHas 1
00paTHO MPOIOPIMOHATIbHAS 3aBUCUMOCTH. [Ipomopiiuy, perienue 3aaqu ¢ TOMOIIBIO TPOTIOPIIUH.

Ocnosnas yenv — cHOpMUPOBATH NPEACTABICHHUS O MPSIMOM M OOpPaTHOH NPONMOPLUHOHAIBEHOCTSIX
BEJIMYMH; BBECTH MOHSTHE MPONOPIMU M HAYYUTh YYaIIUXCS HCIIOIb30BATh MPOIOPIUY INPH PELICHHU
3ajay.

W3ydyenne Tems HauMHaeTcss ¢ OOOOIIEHHMS M CHUCTEMAaTH3alM¥ 3HAHWH ydammxcs o Qopmyrax,
OIMCHIBAIOIINX 3aBUCHMOCTH MEXJy BeTUYWHAMU. BBOAWTCS TOHSATHE TEPEeMEHHOH, KOTOpOE C 3TOTO
MOMEHTa JIOJDKHO aKTHBHO HCIIOJNIB30BaThCsS B PEUYH ydaluxcs. B pesyibraTe W3ydeHHss MaTepuaa
yyaimecs: JIOJDKHBI YMETh OCYIIECTBIISITH MEPEeBOJA 33ja4 Ha s3bIK (POpMyII, BBIMOJHATH YUCIOBEIC
MOJICTAHOBKK B (OpMyJbl, BbIpaXkaTh TNepeMeHHble u3 ¢opmysn. Ocoboe BHUMaHUE YIENSCTCS
(OpPMHUPOBaHHIO TIPEICTABICHUI O MPSAMOI U 00OpaTHOW MPONOPLIUOHATIBHON 3aBUCHMOCTSX U (popMmyram,
BBIPQKAIONIMM TaKWe 3aBUCHMOCTH MEXKIy BelnunHamu. DopMHpyeTcs MpelcTaBICHUE O MPOMOPIUN U
peleHnH 33/1a4 ¢ TIOMOIIBIO TIPOTIOPIIUHA.
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5. Beeoenue 6 anzeopy- 16 uacoe

BykBeHHBIE BBIpaXCHHUs, YHCIIOBBIC TIIOACTAaHOBKM B OyKBeHHOe BbIpaxkeHue. I[IpeoOpasoBanue
OYKBEHHBIX BBIPQKCHUI: PACKPBITHE CKOOOK, MPUBEICHUE MMOA00HBIX CIaraeMbIX.

Ocnosnas yeab — cPOPMUPOBATH Yy yUaIIUXCS NIEPBOHAYATBHBIC TPEJICTABICHUS O SI3BIKE alreOphl, O
OYKBEHHOM HCUWCIICHUW; HAYYHTh BBHITIOIHITH SJIEMEHTapHbIE 0a30BbIe MpeoOpa3zoBaHMs OyKBEHHBIX
BBIPAKECHUM.

B 7 xiacce HaumHaeTCs CHCTEMAaTHUYECKOE M3YUYEHHE anreOpanyeckoro marepuana W JaHHas Tema
npeacTaBisieT co0oil MepBhIid MPOX0J] COOTBETCTBYIOIIETO OJ0Ka BOIIPOCOB.

BBenenne OyKBEHHBIX PaBEHCTB MOTHBHPYETCS OINBITOM pPabOTBI C YHUCIAMH, OCO3HAaHHUEM W

00001IeHreM MPUEMOB BBIYMCIEHUH. Ha 3TOM 3Tame packpbIBaeTcsi CMBICH CBOMCTB apH(MeTHUECKHit



JNEHCTBUM Kak 3aKOHOB NpeoOpa3oBaHUN OYKBEHHBIX BBIPAXKCHUH, (OPMHUPYIOTCS yYMEHHs YIpPOIIATh
HECIIOKHBIE TPOU3BEACHUS, PACKPHIBATH CKOOKH, IPUBOIUTH MOJOOHBIE ClIaraeMble.
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6. Ypaenenus- 16 uacos
VpaBuenusa. KopHu ypaBHeHus. JIuHeliHoe ypaBHeHHE. PerieHue TEKCTOBBIX 3adad METOAOM
COCTaBJICHHSI YpPaBHEHUSI.

OcHoénaa yenb — TIO3HAKOMWUTH YYaIMXCS C TIOHATHUSIMH YpaBHEHHMS M KOpHS YpaBHEHHA, C
HEKOTOPBIMH CBOWCTBAMH ypaBHEHHS; C(HOPMHUPOBATh YMEHHS PEIIaTh HECIO)KHBIE JTMHEHHbIE YpaBHEHUS
C O/IHOM NEpPEMEHHOM; HaYaTh 00YYCHUE PEILICHUIO TEKCTOBBIX 3a7]ad  alre0pandecKuM CIocoOoM.

LenecooOpa3no, yTOOB YpaBHEHHE B Kypce MOSBHIIOCH KaK cIIoco0 mepeBoja (padympHBIX CHTyaInit
Ha MaTeMaTHYecKui s3bIK. TakoMy mepeBoay MOIDKHO OBITH yAENeHO moctarouyHoe BHUMaHme. Cremyer
paccMOTpeTh HEKOTOpble MPHEMbl COCTABIEHUS YPaBHEHUS IO YCIOBHMIO 3aJayd, BO3MOXHOCTh
COCTaBJICHHSI Pa3HBIX YPAaBHEHHH II0 OJHOMY W TOMY JK€ YCIOBHIO, C(hOPMHUPOBATH yMEHHE BBIOMPATH
HaunboJee MPeaNOYTUTENBHBIN I KOHKPETHOH 3a/1a4uy BapuaHT ypaBHeHus. [lepexof Kk areOpandeckomy
METOAY PEUICHHUsS 3a7ad OJHOBPEMEHHO CIIy>KUT MOTHBOM JJisi 0OOy4YeHHUsl CHOCO0Y pellieHHs YpaBHEHUH.
OCHOBHOE BHHMAHHE B STOM TeMe YAENSETCA PELICHUIO JIMHEWHBIX YPAaBHEHHUWA C OJHOM NEPEMEHHOM,
IMOKAa3bIBAIOTCA HEKOTOPBIC TCXHUYCCKUEC IPHUEMBI PCILICHUS.
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7. Koopounamut u zpagpuxu- 12 uacoe
Yuciosble MpoOMeXKyTKH. PaccTosiHue MeXIy TOYKaMH Ha KOOPAMHATHOW IpsAMoi. MHOXecTBa TOYEK
Ha KOOPIMHATHOM IUIOCKOCTHU. I'paduku 3aBUcHUMOCTE Y = X, y = X4, y = X3, y = ‘x‘ . I'paduxu peanpHBIX

3aBUCHUMOCTEH.
Ocno6nas yeib — pa3BUTh YMEHHS, CBs3aHHbIE C paOOTONH Ha KOOpAWMHATHOM MpsIMOHM M Ha
KOOPJMHATHON TUIOCKOCTH; TIO3HAKOMHUTH C TpaduKaMH 3aBUCHMOCTEH y = X, Y =- X, V = X2, y = xS, y =

‘x‘ ) C(i)OpMI/IpOBaTL NEPpBOHAYAIIBHBIC HABBIKW MHTCPIIPECTAlUN Fpa(l)I/IKOB PpCaIbHbIX 3aBUCHMOCTEH.

[Ipu n3yueHnn Kypca MareMaTHKH B 5-6 Kijaccax ydaliuecsl IO3HAKOMWIIKCH C Miaeed koopauHat. B
9TOH TeMe JeJaeTcsl CASAYIOIUI mar: paccMaTpUBAIOTCs pa3IMYHbIE MHOXKECTBA TOUEK Ha KOOPAMHATHOM
OpsAMOM M Ha KOOPAMHATHOW IUIOCKOCTH, IIpU 3TOM (GOpPMHPYETCS YMEHHME IEePeXOJUTh OT
anreOpanvyeckoro OINMCAHUS MHOXECTBA TOYEK K TEOMETPUYECKOMY HW300paKeHHI0 M HAoOOpOT.
PaccmarpuBaetcs ¢popMyna pacCTOSHHUSA MEKAY TOUKaMU KOOPAMHATHON MPSMO.

ITpu u3ydeHus TeMbl ydaniecs 3HaKoMATCs ¢ rpadukaMy TaKUX 3aBUCHUMOCTEH, KaK y = X,

y=-%X, y=x,y=x%y= ‘X‘ . B pesynbrare yuamuecs: JOJKHBI YMETh JIOCTATOYHO OBICTPO CTPOUTH

KOKIBIA U3 TEePEeUYMCICHHBIX IpaHUKOB, yKa3biBas €ro xapakTepHble TOUKH. CPOpMHUpPOBAHHBIC YMEHUS
MOTYT CTaTh OCHOBOW JUIS BBIIOJHECHUS 3aJaHHA Ha MOCTPOCHUS TpadUKOB KyCOYHO-3aJIaHHBIX
3aBUCUMOCTEH.

CrierinaibHOE BHMMaHHUE B JaHHOH TeMe yaeisercs padoTe ¢ rpad)kaMu peajibHBIX 3aBUCUMOCTEH —
TEMIIEPATYPhI, IBUKECHHS U TIP., IPUYEM aKICHT JIOJDKEH OBITH CJIeJIaH Ha CYUTHIBAHHUE C TpaduKa HYKHOU
nHpopMaiuu. BaxkHo, 4T00bI yUariuecs MOJyduIn MPpeICcTaBIeHne 00 HCI0Jb30BaHUE IPad)uKOB B CaMbIX
Pa3IMYHBIX O0JIACTSAX YEIIOBEUECKOH JIEATEIIEHOCTH.
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8. Ilosmopenue — 4 uaca.

Ocnosnas yenw. 110BTOpUTB, 3aKpenuTh 1 00001UTH ocHOBHBIE 3Y H, monmy4enHsie B 7 Kilacce.



COJEPKAHUE OBYYEHUA

I'eomeTpus 7 kiace
2 yaca B HeJ1eJIl0, Bcero 68 yacos
KonTpoasnbix pador - 4
YueOHO-TeMATHYECKUI TLIAH:

Ne KonudecTBO
Ha3Banue tembl

TEMBI 4acoB

1 Haganpabie reoMeTpruUecKie CBSICHUS 14

2 TpeyroiabHUKN 18

3 [TapaiiensHbie IpsMbIE 16

4 CoOTHOIIIEHUS] MEXKIY CTOPOHAMH U yIIIaMU TPEYrOJIbHUKA 20
BCET'O 68

HN3yyenue matepuajia no yueOHuxky «I'eomerpus 7-9 knace» asrop Aranacsu JI.C.

HavanbHble reomerpuueckue ceefgenms (14 yacon)

[Ipocreitmme reomerpuaeckre GUTYpHI: psiMasi, TOYKa, OTPE30K, Ty, yrou. [lonsaTie paBeHCTBA
reomerpuueckux puryp. CpaBHEeHHE OTPE3KOB U YIiIoB. Mi3MepeHue oTpe3koB, AMHA oTpe3ka. M3mepenue
YIIIOB, FpafgycHas Mepa yria. CMeXHbIE U BEPTUKAIbHBIE YIUIBI, UX CBOMCTBA. [leprnenauKynspHble
MIpsIMBIE.

Ocnosnas yearb — CUCTEMaTH3UPOBATh 3HAHUS YUALIMXCS O MPOCTEHIINX FeOMETPHUYECKUX (PUTrypax v UX
CBOIWCTBAX; BBECTH IOHITUE PaBeHCTBA (puryp.

B naHHOI TeMe BBOASITCS OCHOBHBIE T€OMETPUYECKUE MTOHATHS U CBOMCTBA MPOCTEUIINX FEOMETPUUECKUX
¢uryp Ha OCHOBE HAIJISAHBIX NPEACTABICHUN yYalIuXcsl IMyTeM OOOOIIEHHsI OUYEBUIHBIX MM M3BECTHBIX
U3 Kypca MaTeMaTHKH 1—6 KJ1accoB reomMerpuyeckux (akToB. [IoHSATHE aKCHOMBI Ha HAa4albHOM JTare
00y4YeHHUs1 HE BBOJIUTCS, M CAMU aKCHOMBI He OPMYIUPYIOTCS B SBHOM Buje. HeoOXoaumble MCXOaHbIC
MOJIOXKEHUSI, Ha OCHOBE KOTOPBIX H3Y4YalOTCsl CBOMCTBA TIE€OMETpUYECKUX (uryp, npuBOIATCS B
omucarenbHO opme. [IpHHIMTMATIBHEIM MOMEHTOM JAHHOW TEMBI SIBIISIETCS BBEJCHUE TMOHSTHS
paBeHCTBA TEOMETPUUECKUX (PUIYp HA OCHOBE HAIJISAHOTO MOHATHS HasokeHus. OrnpeesieHHOe BHUMaHNE
JOJDKHO YIENATHCS MPAKTUUYECKUM MPHUIIOKEHUSIM FeOMETPUYECKUX TOHATHH.
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Tpeyroabnuxu (18 yacos)

Tpeyronbuuk. [IpusHaky paBeHCTBa TpeyTroIbHUKOB. [lepneHauKymsip k mpsiMoit. MeauaHbl, GMCCEKTPUCH
U BBICOTHI TPEYTrobHUKA. PaBHOOEIPEHHBIN TPEYTOJILHUK U €r0 CBOWCTBA. 3a7aull Ha IIOCTPOEHHE C
MTOMOUIBIO [IUPKYJIA U INHENKH.

OcHoenas yenb — BBECTH MOHITHE TEOPEMBI; BEIPAOOTaTh YMEHHE JOKa3bIBaTh PABEHCTBO TPEYTOJIHHUKOB
C TIOMOIIBIO U3YYEHHBIX PU3HAKOB; BBECTH HOBBIN KJIacc 33J1a4 — Ha MOCTPOEHHE C TIOMOIIBIO IIUPKYJIA U
JINHEWKHU.

[Ipu3Haku paBeHCTBA TPEYTOJILHUKOB SIBJISIFOTCS. OCHOBHBIM pab0ounM anmapaToM BCEro Kypca reOMeTpuH.
JlokazatensCTBO OOJIBILEH YacTH TEOPEM Kypca M TakKe pellieHHe MHOTHX 3a7a4 MPOBOIUTCS 1O
CIIEyIOIEel cXeMe: TIOMCK PaBHBIX TPEYTrOJIbHUKOB — O00OCHOBAHHE UX PABEHCTBA C IIOMOIIBIO0 KAKOTO-TO
MpU3HAaKa — CIIEICTBUS, BBITEKAOIUE U3 PAaBEHCTBA TPEYTOJIBHUKOB. [IprMeHeHNe MpU3HAKOB paBEHCTBA
TPEYTOJIBHUKOB IPH PEIICHUH 3a/1a4 TaeT BO3MOYKHOCTH [TOCTETIEHHO HAKATUIMBATh OIIBIT ITPOBEICHHUS
JOKa3aTeNbHBIX paccyXaeHnii. Ha HadansHOM 3Tare u3ydeHus ¥ MPUMEHEHHUS IIPU3HAKOB PABEHCTBA
TPEYTOJILHUKOB 1IeJIeCO00pa3HO MCTIOIb30BATh 33/1a4H C TOTOBBIMH YEPTEKAMHU.
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MMapanaensubie npsimblie (16 yacoB)

[Mpu3Haku mMapauIeTbHOCTH TPSMBIX. AKCHOMa MapajUIedbHBIX MpsAMbIX. CBOWCTBAa MapauieNIbHBIX
MPSIMBIX.

Ocnosnast yenb — BBECTH OJTHO U3 BAXKHEHIINX TOHATHN — MOHATHE MapajlielbHBIX MPSIMBIX; IaTh MEPBOEC
MPEJICTaBJICHUE 00 aKCMOMaX W aKCMOMAaTHYECKOM METOJIe B TEOMETPUU; BBECTH aKCHOMY MHapalIeIbHBIX
MPSIMBIX.

[Ipu3Haku ¥ CBOMCTBA MapaJUICIbHBIX MPSMBIX, CBI3aHHBIC C yIJIaMH, 00pa30BaHHBIMU TPU TIEPECCUCHUU
JIBYX TPSAMBIX CeKylled (HaKpecT JeXKallMMH, OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIHUPOKO
WCTONB3YIOTCS B JANbHEHIIEM TMpPU W3YYCHUH YEThIPEXYTrOJbHHUKOB, MOJOOHBIX TPEYrOJLHUKOB, TPHU
pelIeHUH 33/1a4, a TAKXKE B Kypce CTEPEOMETPHH.
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CooTHoLIEeHUS MeKAY CTOPOHAMM M YIJIaMH TpeyroibHuka (20 yacoB)

Cymma yrnos TpeyronbHHKa. COOTHOIIEHHE MEXIY CTOPOHaMH M yIJIaMH TpeyroiabHHKa. HepaBeHcTBO
TpeyroiabHuKa. [IpsMoyronbHbIE TpPeyroiabHHMKH, UX CBONCTBa M IMpH3HAKH paBeHCTBa. PaccrosiHue ot
TOYKH 10 MpsIMOM. PaccTosiHue MeXIy mapaieNbHBIMH NpsMBIMH. [locTpoeHHe TpeyronbHHKAa IO TPEM
3JIEMEHTaM.

OcHnoenas yenb — paccCMOTPETh HOBbIE MHTEPECHBIE U BaXKHBIE CBOWCTBA TPEYTOJILHUKOB.

B nanHO#l Teme AOKa3bIBa€TCA OAHA M3 BAXKHEHIIMX TEOPEM T'€OMETPUM — TEOPEMA O CYMME YIJIOB
TpeyronpHuka. OHa TO3BOJSIET JaTh KIACCU(UKAIMIO TPEYrOJbHUKOB TO yriiaM (OCTPOYTONBHBIM,
MIPSIMOYTOJIbHBIN, TYMOYTOJIBHBIN), a TakKe YCTaHOBUTH HEKOTOpPHIC CBOMCTBA W TPHU3HAKH DPABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.

IlonstTue paccrodHus MeEXAYy NapauiebHBIMM NPSAMBIMA ~ BBOJUTCSI Ha OCHOBE JIOKa3aHHOU
MPEBAPUTEIIBHO TEOPEMBI O TOM, UTO BCE TOUKHM Ka)JOW M3 JBYX MAPAJIIEIbHBIX MPSAMBIX PABHOYIAJIEHBI
OT Apyrod nOpsMod. DTO MOHSATHUE WIPAET BaXXHYIO POJib, B YACTHOCTU HCIIONB3YETCS B 3aJadyax Ha
IIOCTPOEHUE.

IIpu pemieHnn 3amady Ha IOCTPOEHUE B 7 Kiacce CIEAYET OrPaHUYUTHCS TOJBKO BBIIOJIHEHUEM H
OIMMCaHUEM MOCTPOSHUSI MCKOMOW (GUTYphl. B OTAENBHBIX CITy4asXx MOXXHO IMPOBECTH YCTHO aHAIHU3 U
JI0Ka3aTeNbCTBO, a 3JIEMEHTHI UCCIIEIOBAHUS IOJHKHBI IPUCYTCTBOBATH JIMIIb TOT/IA, KOTJa 3TO OTOBOPEHO
YCJIOBHUEM 33JaUU.
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COILEPKAHUE OBYYEHUSA
Auredpa 8 kiace

4 gaca B Hexes10, Bcero 136 uacos.
KouTpoabHbIx pador - 7
YueOHO-TeMaTHYeCKU IJIaH:

Ne KonndaecTBO
HasBanne TeMsbl

TEMBI 4acoB

1 IToBTOpeHuME 16
2 CBOICTBa CTEIIEHHU ¢ HATYPAJIBLHBIM TIOKa3aTeIeM 14
3 MHoro4ieHbl 26
4 Paznoxenre MHOTOWIEHOB Ha MHOKUTEIH 26
5 YacroTa 1 BEpOSTHOCTH 8

6 Anrebpandeckue apoou 41
7 IToBTOpeHue 4

BCEI'O 136

H3yuenune MaTepuajia HAaUNHAETCSH ¢ MOBTOPEHHS OCHOBHBIX TeM, NPOiiAeHHBIX B 7 KJjacce, mocje
Yero mpoaoLKaeTcs U3yueHne HOBOTo MaTepuasia mo yueoHuky «Ajareopa 7», apropa I'.B.

Hopodeena.

1. Iloemopenue mem:

1) Boiuucnenus ¢ payuonanibHbIMu YUCIaMU

2) [psimas u 0bpamuas nPoONoOPYUOHATLHOCHb

3) Bseoenue 6 aneebpy

4) VYpasnenus

5)Koopounamst u epaguxu

Ocnoenas yenw: llosmopenue, 06006weHUe U cUCMeMaMu3ayus 3SHAHUU, YMEeHUll U HA8bIKO8 3d KYpPC
aneebpwi 7 Kiacca.
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2. CaoiicTBa cTeNeHH ¢ HATYPAJbLHbIM NMoka3atenem (144)
IIponsBenenune 1 4acTHOE CTENEHEN C HaTypaJbHBIMU NOKa3aTensiMu. CTENeHb CTENEHH, IPOU3BEACHNS U
npobu. Permmenre KoMOMHATOPHEIX 3a/1a4, GopMyIIa IepecTaHOBOK.
Ocnosnas yerp — BHIpa0OTAaTb yMEHHE BBINOJIHATH JCHCTBUSI HAJ CTEHNEHAMH C HaTypaJbHBIMH
MTOKA3aTeNSIMA; HAYYUTh IPIMEHATH IPABUII0 YMHOKEHUS TIPH PEIIEHNH KOMOMHATOPHBIX 3a/1a4.
Yyamumcst y)ke 3HaKOMO OIpEe/IeNIeHHe CTENEHHN C HaTypalbHBIM MOKa3aTelleM, M y HUX €CTh HEKOTOPBIi
ONBIT TPeoOpa30BaHUI BBIPAKEHUH, COAEPKAIIMX CTENEHH, Ha OCHOBe ormpenencHus. OCHOBHOE
COJEp)KAaHUE JTaHHOW TE€Mbl COCTOUT B PACCMOTPEHHUM CBOMCTB CTENEHW W BBINOJHEHUH JIEUCTBUN CO
crerieHsiMi. ChopMHUpPOBaHHBIE YMEHHSI MOTYT HalTH NpPUMEHEHHWE NPH  BBHINOJHEHWH 33JaHUN Ha
COKpalleHue ApoOei, YUCTUTENN U 3HaMEHATEeIN KOTOPBIX — IPOU3BEACHUSI, COJECPIKaIINe CTEICHH.
B oroif xe Teme mpomomkaercs oOydeHHE pEelIeHHI0O KOMOMHATOPHBIX 3ajad, B YAaCTHOCTH 3aj1ad,
pelaeMbIX Ha OCHOBE KOMOMHATOPHOTO MpaBuiia yMHOXKeHUs. JlaeTcs crienuaibHOEe Ha3BaHUE OJHOMY 3
BUJIOB KOMOWHAIINHI — [TEPECTAHOBKH M pacCMaTpUBaeTcs GopMyJia JJisl BBIYHCICHUS YUCIIa IEPECTaHOBOK.
3Ot0 nepBas KomOUHaTOpHas hopMmyia, coodIIaeMas yJanumcs.
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3. MHuoro4wieHsbI (26 1)

Onnounensl W MHOroOwieHbl. CIOKEHHE, BBIYHUTAHHE KW YMHOXXEHHE MHOTOWICHOB. DOpMYyIIbI
COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMBI ¥ KBaJ[paT pa3HOCTH, KyO CyMMBI K Ky0O pa3HOCTH.

OcnosHast yenb — BBIPA0OTaTh YMECHUS BBITOTHSTh JCHCTBHSI ¢ MHOTOWICHAMH, PUMEHATH (POPMYITBI
KBaJ[paTa CyMMbI U KBajpara PasHOCTH, Ky0a CyMMBI U Kyba pasHOCTH I MpeoOpa3oBaHUs KBajapara H
Ky0a JIBy4JeHa B MHOTOUJICH.

W3yuyeHne MaHHOW TEMBI OMUPAETCS HA 3HAHWSA, TMOJyYEHHBIC TPH H3ydYeHUs TeMbl «BBeneHue B
anre6py». Micnonb3yroTes cBoiicTBa anredOpandeckux CyMM U MPOM3BEICHUH, IPAaBUIIa PACKPBITHS CKOOOK
W TIPHUBEJCHUS MOJNOOHBIX claracMbiX. TepMHHAMH «OTHOWICH» W «MHOTOUJICH» HA3bIBAIOTCS TaKUE
anrebpanvecKre BRIPAKEHHS, C KOTOPBIMHE yUallliecs, 0 CYTH, YKe UMEITH JeI0.

OcHOBHOE BHMMaHHE B JaHHOU TeMe YJENsAeTCS PACCMOTPEHHUIO aJrOPUTMOB BBITIOIHEHUS JICHCTBUIMA
HaJ MHOTOUJICHAMH — CIIOKCHHS, BBIYUTAHUSA, YMHOKCHHS, MPH 3TOM MOJUYEPKHBACTCS CIICAYIOIINI
TeopeTHYecKuil PakT: CyMMy, pa3HOCTh M IIPOM3BEICHIE MHOTOWIEHOB BCETIa MOJKHO MPEACTABUTD B BUJIE
MHOTOYJIeHa. B X0Jie MpakTHYECKOU eATETHbHOCTH yUaliecs JOJKHBI BHITIONHATH 3aJJaHHUsT KOMILICKCHOTO
XapakTepa, MpeayCMaTpUBAIOIINE BBITIOIHEHNE HECKONBKHUX JeicTBUi. OmHAKO ClieayeT UMETh B BHY,
YTO Ha 3TOM 3Tare OCHOBHBIM PE3YJILTATOM SIBIISICTCS OBIIaJIcCHHE COOCTBEHHO alrOpUTMaMHu JISHCTBUIT HaJ
MHOTOYJICHAMH, & TpeoOpa3oBaHUEM IENbIX BBIpAKCHHI OyJeT yIelNeHO BHHMaHHE emle B 8 Kiacce.
OrnazieHne ACUCTBUSAMH C MHOTOWICHAMH COIPOBOXIACTCS pa3BUTHEM yMEHHH peliaTh JIMHEHHbIE
YpaBHEHHS ¥ IPUMEHSTH AreOpanvecKuii METO ] peIICHUsT TEKCTOBBIX 3a/1a4.

Koumponvnas paboma-1

4. Pa3jioskeHre MHOTOYJIEHOB HA MHOKUTEH (26 1)

Brraecenne obmero MHOXuTENs 3a ckoOku. Crioco0 rpynmupoBku. @opMyna pa3HOCTH KBaJpaTOB,
¢dopmyna cyMMmbl KyOOB U pa3HOCTH KyOoB. PelieHre ypaBHEHUH ¢ TOMOIIBIO PAa3I0KEHHsT HA MHOKHTEIH.

Ocnosnass yerp — BplpaboTaTh yMEHHE BBHINONHATH PA3IOKEHWE HA MHOXKHUTEIH C TOMOIIBIO
BBIHECEHHUsI OOIIET0 MHOXKHUTEIS 32 CKOOKH M CIIOCOOOM TPYIIITUPOBKH, a TAaKXKe C MMPUMEHEHHEM (OopMYIT
COKPAIIIEeHHOTO YMHOKEHHUSI.

Bompoc 0 paznoxkeHnr MHOTOWIEHAa HAa MHOXKHTEIH JAaeTCS B BUJE OTIENBHON TEMBI, B KOTOPYIO
OTHECEHO TaK)Ke€ 3HAKOMCTBO C (OpMyllaMH pPAa3HOCTH KBaJgpaTOB, Pa3sHOCTH H CYMMBI KyOOB.
PaccmaTprBaroTcs HEKOTOpPBIE ClEeNHalIbHBIE MPUEMBI MPEOOpPa30BaHUSI MHOTOYJIIEHOB, IMOCIE KOTOPBIX
CTaHOBUTCS BO3MOXHBIM IIPUMEHEHHE CII0c00a TPYMITMPOBKH: pa30HeHre KaKoTro-TO YieHa MHOTOYIeHA Ha
JIBa cllaraeMbIX U OoJiee, a TaKKe MPUEM «IIPUOABUTEY - «BBIYECTHY.

Baxxno, uToOBl opMHpyeMblil ammapar Hamen npuMeHeHune. [1lo3Tomy B Xoie HM3Y4YEHHS TEMBI
11eecoo0pa3Ho MPOAOIDKUTE (POPMUPOBAHUE YMEHHUH COKpaIaTh ApoOU U pacCMOTPETHh MPUEMBI PEIICHUS
ypaBHEHUI Ha OCHOBE PaBEHCTBA MPOU3BEACHUS HYJIIO.

Koumponvnas paboma-1

5. HactoTa u BeposiTHOCTD (8 4)

Yactota ciy4aiiHOoro coObiTHs. OIEHKa BEpOSTHOCTH CIyYailHOro COOBITHS O €ro 4acToTe.
CrnosxeHune BEpOSITHOCTEN.

Ocnosnas yenp — NOKa3aTh BO3MOXKHOCTh OLICHMBAHMS BEPOSTHOCTH CIYyYalHOTO COOBITHS MO €ro
qacrore.

Oco0EHHOCTRIO TIPe/IaraeMoi METOIUKHU SABJISETCS CTATUCTUYCCKUM MOIXO0/] K IIOHSATHIO BEPOSITHOCTH:
BEPOSITHOCTD CIIy4aifHOro COOBITHSI OLICHUBAETCS IO €r0 4acTOTe MPH MPOBEACHUH JOCTATOYHO OOJIBIION
cepuM JKCIepuMeHTOB. Takoil momxom TpedyeT peadhbHOrO0 IPOBENCHUS OIBITOB B XOA€ Y4eOHOTO
mporecca. Tak Kak Uil CTaOMIM3allMd YacTOThl HEOOXOAMMO OOJBIIOE YHCIO 3KCIEPUMEHTOB, TO
pexoMeHnyercsi Takas (opma ypoka, kak pabota B Majbix rpymmax. Ilpomecc crabunmszanuy 4acTOTHI
MOJIE3HO MILTIOCTPUPOBATH C MMOMOIILIO Tpaduka.



anee uzyuaemcsn noewtii mamepuan no yuednuxy «Anzeopa 8 knaccy aemop /lopoghees I.B., Cysoposa
C.b., Bynumoeuu E.A.

6. Aareopamueckue apoou (41 uac)
OcHoeénasa yenb — cHOPMUPOBATH YMEHUS BBHITIOMHATH IEHCTBHS C anredpandecKuMu
IpoOsMU, AEHCTBHS CO CTENEHSAMH C LEJIBIM MOKa3aTeNeM; Pa3BUTh HABBIKM PEILICHHS TEKCTOBBIX
3a/1a4 aareOpanaeckuM METOIOM.
OTa TeMa SBJISIETCS] €CTECTBEHHBIM MTPOJOJDKEHUEM U pa3BUTHEM HAYaToro B 7 Kjacce
CHUCTEMAaTH9IECKOT0 U3yUeHHs MPeoO0pa30BaHNi pallMOHAIBHBIX BEIpaKeHHH. 3noxxenne
1esecoo0pa3Ho CTPOUTH Kak U MPU U3yUCHUH NMpeoOpa3oBaHmii OyYKBEHHBIX BBIPaKEHHUHN U 7 Kiacce,
C ONOpPOH Ha ONBIT pabOTHI C YUCTAaMH. | TaBHBIM pe3yabTaToM 00yUYEeHHUs TOJKHO SBUTHCS
BIIa/ICHUE alITOPUTMAaMH CIIO’KEHUS, BEIYUTAHUS, YMHOKEHUS U JeNIeHUS aNre0pandecKux Apooeii.
KonndecTBO 1 ypoBEeHb CIIOKHOCTH 33AaHU, TPEOYIOINX BBIITOTHEHUS! HO CKOJBKUX JEHCTBHM,
OTIPEIETISIOTCS] CAMUM YUUTEIIEM B 3aBUCHMOCTH OT BO3MOXKHOCTEH Kiacca.
KonctpynpoBarts anredparmdeckue BoipaxkeHus. HaxomuTs 00macTs onpeneneHus airedpandeckoi
IIpO6I/I; BBIINIOJIHATH YHCIIOBBIC ITOACTAHOBKU MW BBIYHCIISITH 3HAYUCHHEC ILpO6I/I, B TOM 4YHCJIE C
TTOMOIIIBIO KANBKYIIATOPA.
DopMyITpoBaTh OCHOBHOE CBOMCTBO are0pandecKoi Apo0H 1 MPUMEHSITh €ro Jis IpeoOpa3oBaHus IpoOeH.
Bemonasts nefictBus ¢ anredpandeckumu 1poosivit. [ IprumersTs mpeoOpa3oBaHyst BRIPKESHUIA IS PEIICHHS
3a1ad.
Bripaxats nepeMeHHbIe U3 Gopmyn {(pU3HYECKHX, TeOMETPHYECKUX, ONHUCHIBAIONINX OBITOBBIC CUTYAIUH).
IpoBomwTs MCCIENOBaHMSI, BBIBISITE 3aKOHOMEpHOCTH. (DOpMYIMpOBaTh OMpEeieHHe CTENIEH! C IebIM
niokazareneM. PopMynMpoBaTh, 3alMCHIBATH B CUMBOJNMYECKHUM (OPME M WLTIOCTPUPOBATH MPUMEPAMH
CBOJCTBA CTETICHH C LIENIBIM TTOKa3aTesleM IIPUMEHSITh CBOMCTBA CTENICHH TS PE0Opa30BaHMsl BRIPKEHUH 1
BbIUHCIEHNH. Vcrmonk30Barh 3ammch YvceN B CTAHOAPTHOM BHIE YIS BRIPOKEHUS] pa3sMepOB OOBEKTOB,
JUTUTENTBHOCT TIPOLIECCOB B OKpyKaroreM Mupe. CpaBHHMBaTh dYWCla WM BEJIMYMHBI, 3alHCAHHBIE C
UCIIONb30BaHKeM crernienu 10.
BbmonHATe BBMMHCIEHHS C pPEATbHBIMH JIAHHBIMU. BBIMOMHAT TPUKHUAKY W OLEHKY pe3yJbTaToB
BbIUHMCIICHHH. Perath  ypaBHeHHMsT ¢ JpoOHBIME — KOd((HIMEHTaMH, pelliaTh TEKCTOBBIC —3aayu
anreOpanIecKiM METOIOM.

Koumponvnas paboma-3

7. lloBTOpenue (4 4)

Ocnoenas yenwv. [1oBTOpUTH, 3aKpenuTh U 00001UTL OCHOBHBIE 3YH, monyueHHble B 8 Kiacce.



COJEPKXAHUE OBYYEHUA

I'eometrpus 8 kiaace
2 yaca B HeJ1eJIl0, Bcero 68 uacos
KonTpoasnbix pador - 4
YueOHO-TeMATHYECKUI TLIAH:

Ne KonudecTBO
Ha3Banue tembl

TEMBI 4acoB

1 IToBTOpCHME 18

2 [MocTpoeHue TpeyroabHUKA 110 TPEM 3JIEMEHTaM 7

3 YeTblpexyronbHUKH 20

4 ITnomans 18

5 HroroBoe moBTOpEHNE 5
BCET'O 68

H3yuenue maTepuana no yueoHuxy «I'eomerpus 7-9 knace» aprop Aranacsas JI.C.

H3yuenne MmaTepuaia HAYMHAETCS C MOBTOPEHHUSI OCHOBHBIX TeM, MPOiiIEHHBIX B 7 Kjacce, mocJjie
4ero Mpoao/IKaeTcsl H3yYeHrne HOBOro MaTepuasia no yueoHuxky «I'eomerpusi 7-9», aBTopa ATaHacsH
J.C.

1. Tomtopenue (18 yacon)

1) HavanbHble FeOMETPUYECKHUE CBEIACHHS
2) TpeyroabHUKH
3) IapasienbHbIe TPSAMbIC
4) COOTHOIICHHUS MEKIY CTOPOHAMH H yIJIAMH TPEYTOJIbHUKA
Ocnosnasn uenw: [losmoperue, 060bwerue u cucmemamuzayusi 3HaHUll, YMeHUll U HA8bIK08 3d
Kypc aneebpwl 7 Kaacca.
Koumponvnas paboma-1

anee uzyuaemcsn noewtii mamepuan no yueonuxy «I'eomempusa7-9 knaccy asmop Amanacan JI.C.
2. TocTpoeHne TpeyroibHUKA MO TPeM dj1eMeHTaM (7 4acoB)

OcHoenas yenb — paccMOTPETh HOBbIE MHTEPECHBIE M BAXKHBIE CBOWCTBA TPEYTOJBLHUKOB. .
ITonsarue pacCTodHuA MCEXKAY MNapajUICJIbHbBIMU IPAMBIMUA BBOAWUTCA HAa OCHOBC IIOKa3aHHOI‘;I
MPeBapUTEILHO TEOPEMbl O TOM, YTO BCE TOYKMA KaXKIOW W3 NIBYX NapaUIeNbHBIX TPSMBIX
paBHOyJAJICHBI OT JAPYTrOd MpsSMOH. OTO TMOHATHE WrpacT BaXHYK pOJb, B YaCTHOCTH
HCIIONIB3YETCS B 33J]a4ax Ha IOCTPOCHHUE.
[Ipu pemeHnu 3ama4y Ha MOCTPOEHHE B 7 KIJIACCE CIAEAYET OIPAHUYUTHCS TOJNBKO BBHITIOJHEHHEM U
OIMMCaHUEM MMOCTPOCHUA HCKOMOM (1)I/IprBI. B OTACJIBHBIX ClIy4dasX MOXHO ITPOBECTH YCTHO aHAJIU3
U JTIOKa3aTeNbCTBO, a 3JIEMEHThl UCCIEAOBAHMS JAODKHBI MIPUCYTCTBOBATH JIUIIL TOTJA, KOTAA 3TO
OTOBOPEHO YCJIOBHEM 3aj[auHu.

3. UYersipexyroabHuku (20 yacos)

MHOroyronbsHUK, BBIIYKJIBIA MHOTOYTOJIBHHMK, YEThIPEXYroJIbHHMK. Ilapamienorpamm, €ro cBOMCTBa u
npusHaku. Tpanenus. [psmoyronasauk, poM0O, KBagpaT, ux cBoicTBa. OceBas M LEHTpalbHast CAMMETPUH.



Ocnosnasi yenv: W3YYNTh HauOoOJiee BAKHBIC BHIBI YETHIPEXYTOJBHUKOB — IMapauIeIorpaMM,
MPSIMOYTOJIHUK, pOMO, KBaJpaT, TPANCIHIO; JaTh MPEACTaBICHHE O (UTypaX, 00JaNA0IINX OCCBOM HITH
LIEHTPAJIbHOU CUMMETpHUEH.

JlokasatenbCTBa OONBIIMHCTBA TEOPEM JAAHHON TEMBI U PEIICHUS MHOTHX 3a7a4 MPOBOISTCS C MOMOIIBIO
MPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB, TOATOMY IOJIE3HO MX IMOBTOPHUTH, B HAYAJIC U3yUCHHUS TEMBI.

OceBasi W IEHTpalIbHAass CHMMETPHU BBOJIATCS HE Kak MpPeoOpa3oBaHWE IUIOCKOCTH, a KaKk CBOMCTBA
TEOMETPHUCCKHUX (PUTYpP, B YACTHOCTH YCTHIPEXYTOJBHUKOB. PacCMOTpeHMe 3THX MOHATHH KaK JABHKCHUH
TUTOCKOCTH COCTOHMTCSI B 9 KItacce.

Koumponvnas paboma-2

4, Ilnomaas (18 yacos)

[lonsTHe muIOmAnM MHOTOYrONbHHKA. [lMomamu mpsMOYroibHHMKA, MapajulelorpaMma, TpeyrojbHHUKA,
tpamnenuu. Teopema Iludaropa.

OcnosHas yenwy: pacIIMPUTh U YTIyOHUTH MONyYeHHBIE B 5S—O6 Kilaccax MpeacTaBieHus] obydaromuxcs 0o
W3MEPEHUH W  BBIUMCICHWM  IUIOLIAJei; BbIBeCTH (OPMYNIBI  IUIOMAAEH  MPsMOYTOJbHHUKA,
napanienorpamma, TpeyroibHUKa, TPAMeu; J0Ka3aTh OJJHY U3 TJaBHBIX TEOPEM I'COMETPUH — TEOpeMy
[Mudaropa.

BoeiBog QopMyn ans BBIYMCICHHS IUIOMIAACH NPSAMOYrOIbHHKA, TapajuieiorpaMMa, TPEeyroJbHUKA,
Tpamneluyd OCHOBBIBACTCSI HA JIBYX OCHOBHBIX CBOMCTBAaX IUIOIIAJCH, KOTOPhIC MPUHUMAIOTCS UCXOJS W3
HaTJSIIHBIX TIPECTABIICHUH, a TaKke Ha GopMyJie TUIONIa 1 KBapaTa, 0OOCHOBaHNE KOTOPOW HE SIBIISETCS
00513aTeIHHBIM JIJIS1 O0YJArOIIAXCSL.

HeTpanunuoHHoW JUTsl MIKOJIBHOTO Kypca SBISICTCS TeopeMa 00 OTHOIICHHWHU IUIONIaed TPEYroJbHHUKOB,
HUMEIOIIUX MO0 paBHOMY yriry. OHa MO3BOJSIET B JajbHEHIIEM JaTh MPOCTOE JAO0KA3aTEIhCTBO MPU3HAKOB
MoJIO0MSI TPEYTOIHUKOB. B 3TOM COCTOHMT OJHO W3 MPEHUMYINECTB, OOYCIOBICHHBIX PAHHUM BBEICHHEM
noHsATHs Tuomaau. JlokazaTenbcTBO TeopeMbl [Indaropa ocHOBBIBaeTCS Ha CBOWMCTBaX IUIOMIANEH U
dbopmyrnax Juis miomaneld KBaapaTa W MPSIMOYroiibHHKa. Jlokas3pIBaeTcs Takke Teopema, oOpaTHas
teopeme [Tudaropa.

Koumponvnas paboma-1

5. HTorosoe noBTopeHue (5 4acos)

Ocnosnas yenw: lloBropenue, 0000IIeHNE U CUCTEMAaTH3aLUs 3HAHNH, YMEHUI U HaBBIKOB 32 KypC
reoMeTpHH 8 Kiacca.



COILEPKAHUE OBYYEHUSA
Auaredpa 9 kiace

4 yaca B HeleJ10, Bcero 136 uacos.

KoHTpoJibHBIX padoT - 8

Y4yeOHO-TEMATHYECKUHA ILJIAH:

Ne KonndaecTBO
HasBanue Tembl

TEMBI 4acoB

1 IToBTOpeHuME 16
2 KsanpaTHbie KOpHH 34
3 KBangpaTtHble ypaBHEHHS 28
4 Cucremsbl ypaBHEHUI 26
5 OyHKIIH 17
6 BeposiTHOCTS 1 cTaTHCTHKA 6

7 [ToBTOpeHue 9

BCEI'O 136

I/I3yqune MaTepuaJga HAYUMHAECTCHA ¢ IOBTOPECHUA OCHOBHBIX TE€M, l'lpOﬁ}leHHle B8 KRJ1accCe, 1mocJjie

Yyero mpoaoLKaeTcs U3yueHne HOBOro MaTepuasia mo yueoHuky «Ajareopa 8», apropa I'.B.
Hopodeena.

Tlosmopenue. Ancedpauueckue opoou -16 uacos

Ocnognasn yenv — cPOPMUPOBATH YMEHUsI BBITTOIHATH JCHCTBHS C alreOpanuecKUMHU
Apo0sIMU, TEHCTBUS CO CTENEHSIMH C IEIIBIM MTOKa3aTeIeM; Pa3BUTh HABBIKHM PEIICHHS TEKCTOBBIX
3a/1a4 aNredpandecKuM METOIOM.

Konmponvras paboma -1

Kesaopammnule kopru- 34 waca

KBanpathblil kopeHb u3 yncna. [lonstrue 06 nppaunonansHoM uncie. Jecsatnunbie npuoOImKeHus
KBaJ[paTHOTO KOpHs. CBOHCTBA apu(METHIECKOTO KBaJPATHOTO KOPHS 1 UX IPUMEHEHHE K
npeoOpa3oBaHmIo BhipakeHH. KopeHb TpeTbell cTerneHu, MoHsITHE 0 KOpHE N-i CTEeTeHH U3 YuClia.
Haxosxaenue npuOimkeHHOTro 3HaUYeHHUS 51 ¢ TOMOLIBIO KaJbKyJsTopa. [ paduku 3aBucuMocTeit y =

\/;,y=3x/§

OcHoeénas yenb — HAYYUTh TPEOOPa30BaHUSIM BBIPAKEHHM, COJEPIKAIINX KBaJApaTHbIC KOPHU; Ha
MpUMepe KBaAPATHOTO U KyOMYeCKOro KopHei cpopMHUpoBaTh IIpeICTaBICHUS O KOpHE N-i
CTCIICHU, ITonsaTue KBaJApaTHOI'O KOpHA BO3HUKACT B KypCE€ IIpU O6CY)KZICHI/II/I ABYX 3aJiaq —
TEOMETPUUIECKOH (0 HaXOXKICHUH CTOPOHBI KBAJpaTa Mo €ro IUIONIAIN) U alredpandeckoil (o ancie
KOpHeil ypaBHEHHs BUJa X = a, TJIe @ — NPOM3BOIBLHOE YKCI0). IIpH paccMOTpeHnH TIepBoil 13
HUX JAr0TCA HadaJIbHBIC ITPEACTaBJICHUA 06 HUppaAlMOHAJIBHBIX YHCIax.

B coneprkanue TeMsl 1eraecoo0pa3Ho BKIOYUTh HETPAIUIIMOHHBIN alreOpbl BOIIPOC — TEOPEMY
[Mugaropa. 1o 1MO3BOJIUT MPOJAEMOHCTPHUPOBATH ECTECTBEHHOE TPUMEHEHUE KBAAPATHBIX KOPHEH
I HaXOXKACHUA JJIMH OTPE3KOB, IIOCTPOCHUA OTPE3KOB C UppallMOHAJIbHBIMUA JJIMHAMHU, TOUCK C
WppaIlMOHaTbHBIMU KOOPIUHATAMU.



LlenecooOpa3HO Takke aKTHBHO HCIIOJB30BaTh KAIBKYISTOP, IPUYEM HE TOIHKO B KAYSCTBE
WHCTPYMEHTA ISl U3BJICUCHUSI KOPHEH U KaK CPEACTBO, MO3BOJISIONIEE MPOUILTIOCTPUPOBATD
HEKOTOPBIE TEOPETUIECKHE UICH.

B xope n3yueHus JaHHOW TEMBI PEIYCMATPUBACTCS 3HAKOMCTBO C TIOHATHEM KyOUYeCKOTrO KOpHS,
OJTHOBpEMEHHO (hOPMHUPYIOTCS HadalbHbIE IIPEICTABICHUS O KOpHE N-ii cTeneHn. PaccMarpuBaroTes

rpaduky 3aBHCHMOCTEH y = x ,y=3 v/x .

Koumponvhas paboma -2

Keaopammuvie ypasrenus- 28 uacos

Ksanparnoe ypaBaenne. @opMyiibl KOpHEH KBapaTHOTO ypaBHEHUS, PellieHre TEKCTOBBIX 3a1a4
COCTABJICHHEM KBaJpaTHHIX ypaBHeHUH, Teopema Bueta. Pa3znoxenue Ha MHOXUTENIHN KBAAPaTHOTO
TpexXuIIeHa,

OcHoenas y e1 b — HAYYUTh pelllaTh KBAJAPATHBIE YPaBHEHUS U HCTIOJIB30BATh UX MIPU PELICHUH
TEKCTOBBIX 33/1a4.

B temy BKIIIOUEH BeCh MaTepuall, TPAIULIMOHHO OTHOCSIIUKCA K pa3zieiy Kypca. B To xe Bpems,
MpeJIararoTcsl ¥ HEKOTOPHIE CYIIIECTBEHHBIE M3MEHEHHS: pacCCMOTpEeHHe TeopeMbl Brueta
CBSI3BIBACTCS C 3a7a4ell pa3ioKeHUs KBaAPATHOTO TPEXWICHA HA MHOXKHUTENH;, B CHCTEMY
YIPAKHEHUH JOJDKHBI IOCTOSIHHO BKJIFOUATHCS 33JIaHUS HA PELICHNUE YPAaBHEHHUM BBICIINX
CTeTIeHEeH; ClIelyeT aKTUBHO MCIIOIh30BATh METO]] MIOICTAHOBKH.

Bornbltioe MecTo TOIKHO OBITH OTBENICHO PEIIISHHIO TEKCTOBBIX 32 J1ad, TIPX 3TOM PacCMaTpUBAIOTCS
HEKOTOpPbIE OCOOEHHOCTH MATEMATHIECKHIX MOJIENEH, OITFICHIBAIOIINX PeaTbHbIE CUTYAITHH.

B cBsizu ¢ paccMoTpeHieM Bompoca O pa3ioyKeHNH Ha MHOKHTENHN KBAIPATHOTO TPEXWICHATIOSBITSIETCST
BO3MOYKHOCTb JIJIsI TAJTLHEHIIICIO Pa3BUTHS JIMHUM MPe0OPa30BaHUi alreOpanyecKrX BRIPOKCHHH,

Koumponvhas paboma -2

Cucmemvl ypasHeruii- 26 yacos

YpaBHeHue ¢ [ByMs IepeMeHHBIMU. JIMHEelHOe ypaBHEHHE ¢ ABYMS IEpeMEHHBIMU U ero rpaduk. [ Ipumepsr
peleHns ypaBHEHHH U TIeTbIX Yrciax. CrcTeMa ypaBHEHHH; pellicHUe CUCTEM JIBYX JIMHESHHBIX YPaBHEHHI C
JIByMsI TIepeMeHHBIMI, TpadiiecKast MHTeprpeTaryst. [ [puMeps! pereHns HelMHeHHbIX cucteM. Pertierne
TEKCTOBBIX 33/1a4 COCTABJICHUEM CHCTEM YPaBHEHHI. Y paBHEHHE C HECKOJIbKIMHU MEPEMEHHBIMU.
OcHo8Has yeb — BBECTH MOHATHS YPaBHEHUS C IByMsI [IePEMEHHBIMY, TpadKa ypaBHEHVIsI, CUCTEMBI
YpaBHEHHI; OOYUHTh PEIISHHIO CHCTEM JIMHEHHBIX YpaBHEHHIA C IBYMsI TIePEMEHHBIMHY, a TaK ¥Ke
WICTIONTG30BAHMIO TTPHUEMa COCTABIIEHHS CHICTEM YPaBHEHHH TP PEIIeHNH TEKCTOBBIX 3a/1ad.

OcHoBHOE coJiep kKaHre TAaHHOM TeMbI Kypca CBSI3aHO C pace M O TPEHHUEM JIMTHEHHOTO ypaBHEHMSI U PellieHUeM
CHCTEM JIMHENHBIX YpaBHEHUIL. B TO ske BpeMsi IPUBOASATCS PUMEPBI M HETMHEHHBIX YPABHEHUH,
paccMaTpUBAIOTCS UX TPA(UKH, PELIAIOTCST CUCTEMBI, M KOTOPBIX OJTHO YpaBHEHHE He SIBIISICTCS JTMHEHHBIM.
OcoOSHHOCTBIO MTOYKEHNS SIBIISIETCS] aKIIEHTUPOBAHNE BHUMAHHUH Ha OJIOKE BOIPOCOB, TI0 CYTH OTHOCSIITHXCST
K aHAJTUTHYeCKor reoMeTpri. Tema HaurHaeTCst ¢ BOMpOoca O MPSIMBIX Ha KOOPAMHATHOM IJIOCKOCTH:
paccMaTprBaeTCsl ypaBHEHHE NPSMOH B PaziIMUHbIX (opMax, CrielMabHOE BHUMAHKE YCISIETCsl yPaBHEHHUIO
Bumay = kX + |, popmynmpyercs ycrnoBre napayuiesbHOCTH IPSIMBIX, @ B Ka4eCTBE HEOOs3aTelTbHOrO
Matepraa MOKET OBITh PACCMOTPEHO YCIIOBHE TIEPIICHIMKY IIPHOCTH MPSMBIX. ChOpMIPOBAHHBIIA
AHATMTHYECKUH anmapaT MPUMEHSIETCs] K PEICHHUIO 331a4 TeOMETPHIECKOro ColiepykaHus (T U TIpUMep,
COCTaBJICHHE YpaBHEHMS IIPSIMOM, IIPOXOISIIEN Yepe3 AUB JaHHbIE TOUKH, IPSIMOM, apauieNIbHOM JaHHOU U
TIPOXOIISITICH Yepe3 JaHHYIO TOUKY, U TIp. ).

[ponomkaercs pelieHre TEKCTOBBIX 3a/1a4 alreOpalIecKuM MeTozIoM. Ternepb MaTeMaTHIECKO MOZIEIBIO
paccMaTprBaeMON CUTYALINH SIBISIETCS] CHICTEMA YPaBHEHHH, TIPY 3TOM B SIBHOM BHIE (DOpMyIIApyeTCst
CIIEITYIOIIAst MBICIIB: IIPH MIEPEBOJIE TEKCTOBOM 33/1a4l Ha MaTeMaTHUeCKUH S3bIK YI00HO BBOAWTH CTOJIBKO
TIepEeMEHHBIX, CKOJIBKO HEN3BECTHBIX COAEPKHTCS B YCIIOBHIL

Koumponvnas paboma -1



Oyuryuu-17 yacos
Oynkipst. Obnacts onperneneHyst 1 00acTb 3HadeHni QyHkmn, ['padrk ¢pyrkurm. Bospacranue n
yObIBaHME (DYHKIIWH, COXpaHEHHE 3HAKa HA TIPOMEXKYTKE, HYJIH (DYHKIHTL.

Oynkimy = kX, y =kx +l, y = K1/1I/IXFpaq)I/]KI/I.
X

[prveps! rpadrrdeckix 3aBUCUMOCTEH, OTPKAFOIHX PEATTHBIC TIPOIISCCHL.
OcHo6HasA Y el b — TO3HAKOMUTH YYAIIMXCS C TIOHATHEM (PYHKIIH, PACIIFPUTH MATEMATHYECKIUH S3BIK
BBEZICHUEM (DYHKITMOHATHLHOM TEPMIHOJIOTMH CUMBOJIUKH; PACCMOTPETh CBOVCTBA M IPa(pMKK KOHKPETHBIX

" . . k
YHCIIOBBIX (DYHKIIWIH: JIMHEHHOH (pyHKIH 1 QYHKIM y = — ; MOKa3aTh 3HAYMMOCTb (DYHKIIMOHAITLHOTO
X

anmapara 7yl MOJICIMPOBaHMS! peaIbHbIX CUTYALWIA, HAYUHTh B HECTIOXKHBIX CITy4astX PUMEHSITh TTOTyYeHHBIC
3HAHWS IS PEILIeHNs IPUKJIAIHBIX 1 MPAKTHYECKUX 3a1ad.

Marepunai 1aHHOH TEMBI OIMPACTCst Ha YMEHHS, TIOyYEHHBIE B pe3yJIbTaTe paboThI C rpaKaMH PeaTbHbIX
3aBUCHMOCTEI MEeX/Ty BETMYMHAMU. AKIEHT JIeNIacTCsl He CTOJIBKO Ha OMpEIeNIeHNE MOHSTHSI (DYHKIMN 1
CBSI3AHHBIX C HUM MOHSTHI, CKOJIBKO Ha BBEJICHUE HOBOT'O SI3bIKa, HOBOI TEPMUHOJIOTHY M CUMBOJIMKH. [ Ipu
STOM HOBBIH SI3bIK MOCTOSIHHO COTOCTABILIETCS € Y)KE OCBOCHHBIM: BHIMaHHE 00paliiaeTcsi Ha yMeHHe
niepe)OpMyJTHPOBATH 33]a9y FITH BOIPOC, TIEPEBECTH HX C S3bIKA TPaUKOB Ha SI3BIK (PYHKIMI MO0
YpaBHEHUH Tp.

OcoOEHHOCTBIO JAHHOH TEMBI SIBIISIETCS PUKJIAIHAS HAMPABJICHHOCTh Y4eOHOTO Matepraiia. OCHOBHOE
BHIMaHHE y/iessieTcs rpadikaM peabHbIX 3aBHCUMOCTEH, MOJIETTMPOBAHMIO Pa3sHOOOPA3HBIX PeaTbHBIX
cHTyaImi, (GOpMHUPOBAHHUIO TIPEJICTABIICHIS O CKOPOCTH pocTa Wi yobiBauwst hyHKImH. [Ipn m3ydenrn
JIMHEHHOM (DYHKIMH CIISTyeT SIBHO CPOPMYIIMPOBATH MBICIIL O TOM, YTO JIMHEHHOMN (DYHKIIMECH OIMUCHIBAFOTCS
MPOLIECCHL, TPOTEKAIOLLHE C IOCTOSIHHOM CKOPOCTBIO, IIO3HAKOMUTD YYAIHXCA C UIIeeH TMHEHHON
aIpOKCHMAIIIH.

Konumponvnas paboma -1

Beposimmocmb u cmamucmuka — 6 uacoe

CrarucTryeckie XapakTepHUCTUKU psia JaHHBIX, MEAMaHa, cpefHee apudMeTndeckoe, pazMax. Tadmuia
4acToT. BeposiTHOCTh paBHOBO3MOXKHBIX coObITHI. Kitaccmdeckast (opMmysa BBIUHCICHHS BEPOSITHOCTH
coOBITHS M YCIOBUS e¢ MpuMeHeHwst. [IpencTarnenue o "MeTpudeckoil BeposTHOCTH. O CHO8H A Ye b
— chopMHpOBATH IPECTABICHHE O BO3MOXKHOCTSIX ONUCAHUSI M 00PabOTKH TAHHBIX C TIOMOILIBIO Pa3TMYHBIX
CPEITHUX; TIO3HAKOMHTBH YYAIllXCS C BBIMUCICHUSIMHA BEPOSITHOCTH CITy4allHOTO COOBITHSL C TIOMOIIBEO
KJlaccuuecKor (DOpMyJbl M M3 TEOMETPUYECKHX COOOpaKeHHi. Marepuan ITaHHOM TeMbl 3HAKOMHUT C
CUTYaIsIMH, TPEOYIOIIMMI BBIMHCIICHUS CPEHHUX UL AJCKBATHOTO OIMMCAHUS psia JaHHBIX. OCHOBHOE
BHUMAaHHUE YJICIISIeTCs! 1eNieco00pasHOCTH HCTIONB30BAHNMSI MOJIBI, MEIaHbI MITH CPETHETO apu(h)METHIECKOro B
3aBHUCHMOCTH OT CHTyalnd. B mpempimynmx kimaccax ObUT pacCMOTPEH CTATHCTHYECKUH TOAXOA MOHSTHIO
BEPOSITHOCTH, Ha OCHOBE KOTOPOTO BBOJMTCS THITOTE3a O PABHOBEPOSTHOCTH COOBITHIA, MO3BOJISIONIAS B
CUTYallUM C PaBHOBO3MOXXHBIMU HCXOZIAMH TIPUMEHSITh KJIACCUUYECKYIO (hOpPMYJTy BBIYMCIICHUSI BEPOSATHOCTH
COOBITHSL.

Tloemopenue- 9 uacoe

Ocnoenas yenwv. [ToBTOpUTH, 3aKpenuTh U 00001IMTL OCHOBHBIE 3YH, monyueHHbie B 9 kiacce.

Koumponvuas paboma -1



COAEPXAHUE OBYYEHUSA
I'eometrpus 9 kiaace

2 yaca B HeJ1eJIl0, Bcero 68 yacos
KonTpoasnbix pador - 4

Y4yeOHO-TEeMaTHYECKHIT IJIAH:

Ne KonudecTBO
Ha3Banue tembl

TEMBI 4acoB

1 IToBTOpCHME 8

2 [TonoGHbIE TPEYyTrOILHUKH 24

3 OKpy>KHOCTh 20

4 BexTopst 12

5 IToBTOpEHME 4
BCEI'O 68

H3yuenue maTepuana no yueoHuxy «I'eomerpus 7-9 knace» aprop Aranacsas JI.C.

H3yyenne MmaTepuana HaUMHAETCsl C IOBTOPEHUSI OCHOBHBIX TeM, NPOiiIeHHBIX B 8 Ki1acce, nocJie
Yero NpoJaoJKaeTcsi H3yYeHrne HOBOro Matepuasa no yueoOHuxky «I'eomerpust 7-9», aBTopa ATaHacsaH

JI.C.
1.

2.

3.

IloBTOpeHue (8 uacon)

1. YeTbIpexyroJibHUKH

2. Ilnomagp

Ocnosnasn uyenv: Ilosmopenue, 0606weHue u cUcCmeMamu3ayusi 3SHaHUl, YMEHUU U HABbIKO8 3d
Kypc aneebpwl 8 knacca.

Ilono0HbIe TPeYyroIbHUKN- 24 yaca
[ono6ubie TpeyrompHUKH. [Ipu3Haku mOAOOHs TpeyroidbHUKOB. [IprMeHeHHe TOaO0Us K
JI0Ka3aTeNIbCTBY TeopeM U pemieHuto 3azad. CuHyC, KOCHMHYC U TaHI€HC OCTpOro yrja
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
OcnoeHnas yenv: BBECTH TIOHATHE TOAOOHBIX TPEYTOJBHHUKOB; PACCMOTPETHh MPU3HAKK TOA00US
TPEYTONBHUKOB M WX IIPUMEHEHHUs; CHENaTh IIEPBbIM 1Iar B OCBOCHHUU  Y4Yal[UMUCS
TPUTOHOMETPUYECKOTO amapaTa FEOMETPHU.
Omnpenenenue Mog0OHBIX TPEYTOJILHUKOB JACTCSl HE HA OCHOBE NpeoOpa3oBaHus moao0us, a uepes
PABEHCTBO YTJIOB U NPONOPLUOHAIBHOCTh CXOACTBEHHBIX CTOPOH.
[Ipu3Hakn nonOOMA TPEYrOJIBHUKOB JIOKA3bIBAIOTCSI C IIOMOIIBIO TEOpEMbl 00 OTHOIICHUH
II0LIaied TPEYrOJbHUKOB, MMEIOIIMX 110 PaBHOMY YTIIy.
Ha ocHoBe mnpu3HakoB NOA0OMs [IOKa3bIBAETCS TEOpeMa O CpelHe JIMHUH TPEeyroJIbHUKA,
YTBEPXKACHHE O TOYKE IIEPECEUYECHHUsS MEOUaH TPEYroJIbHMKA, a TaKXe JBa YTBEPKICHUS O
MIPOMOPIMOHAIBHBIX OTpPE3KaX B MPAMOYTOJBHOM TpeyrojipHuke. JlaeTcss mpeacTaBiIeHHE O
MeTOZ€e 07001 B 33/1a4ax Ha [I0CTPOEHHUE.

B 3axitoueHre TeMbl BBOJSTCS DJIEMEHTHl TPUTOHOMETPUU — CHHYC, KOCUHYC W TaHI'€HC
OCTPOTO YIJa MPSIMOYTOJIBHOIO TPEYTOJIbHUKA.

KonTpossnas padora- 2
Oxpy:kHOCTh- 20 YacoB

B3aumHoe pacnosiokeHue NpsAMOd U OKpyx’HOCTU. KacaTenbHas K OKPY>KHOCTH, €€ CBOWCTBO U
npusHak. lleHTpanbHble W BIUCAaHHbIE YIJbl. YeThIpe 3amMedaTesibHble TOYKH TPEYTOJbHUKA.
Bnucannas u onucaHHas OKPYKHOCTH.



Ocnoenasa yenp: PacUIPUTh CBEIECHUS 00 OKPY)XHOCTH, MOJydYeHHBIE y4YalIUMHUCS B 7 KIIACCe;
W3YYUTh HOBBIE (DAaKTHI, CBSI3aHHBIE C OKPY)KHOCTHIO; TTO3HAKOMHUTH OOYYAIOMIMXCS C YETHIPHMS
3aMeYaTeNbHBIMU TOYKAMH TPEYTOJIbHUKA.

B panHOli Teme BBOAUTCS MHOTO HOBBIX MOHSTUH U PAacCMATPUBACTCS MHOTO YTBEPXKICHUU,
CBSI3aHHBIX C OKPYXKHOCTBIO. [[JIsT MX YCBOGHHSA CIieAyeT yNEeNUTh OONBIIOE BHUMAHUE PEIICHUIO
3aad.

YTBepKIACHUS O TOYKE TICPECEUYCHUS OWCCEKTPUC TPEYroJbHUKA M TOYKE TIEpECeUCHUs
CepeIUHHBIX MEPIICHINKYIISIPOB K CTOPOHAM TPEYTOJIIbHUKA BBIBOJISATCS KaK CIEICTBHS U3 TEOPEM O
CBOMCTBaX OMCCEKTPUCHI YIJIa M CEPEeIWHHOTO MEepPHeHIUKYIspa K OoTpe3Ky. Teopema o TOUKe
MEPECCUCHHST BBICOT TPEYrOJbHHMKA (WM HMX TPOJMOJIKCHHI) JIOKA3hIBACTCSA C ITOMOIIBIO
YTBEPKJICHUS O TOUKE NIEPECEUCHUS CEPEIUHHBIX MEPIICHANKYIISIPOB.

Hapsimy ¢ Teopemamu 00 OKPY>XKHOCTSIX, BIIMCAHHOW B TPEYTOJBHHUK M OMHCAHHOW OKOJIO HETO,
paccMaTpuBaIOTCS CBOMCTBO CTOPOH OMNMCAHHOIO YETHIPEXYTOJbHHKA M CBOMCTBO YIJIOB
BIIMCAHHOTO YETHIPEXYTOJbHUKA.

KonTtpoasnas padora- 1

BekTopsbl- 12 yacos

ITonsitue BekTopa. PaBeHcTBO BeKTOPOB. Cll0KEHNE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPa
Ha yncio. Pa3noxeHne BekTopa Mo ABYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaTel BeKTopa.
IIpocreiimne 3a1auu B KOOpAUHATAX. Y PaBHEHUS OKPYKHOCTH U IIpsiMOU. [IpumMeHeHne BEKTOpOB
Y KOOPJIMHAT IPH PELICHUH 3a]1a4.

Ocnoenasa yenvp — HAYIUTDh yJallluXcs BBITOJIHATH JEHCTBHS HaJl BEKTOpaMH KaK HallpaBIeHHBIMU
OTpE3KaMH, YTO BaXXHO JUIS MPUMEHEHHS BEKTOPOB B (PU3MKE; MO3HAKOMHUTH C HMCIOJIH30BaHUEM
BEKTOPOB U METOJIa KOOPJAUHAT NPHU PELICHUH F€OMETPUUECKUX 3a/1a4.

BexTop onpenensieTcs: Kak HallpaBJICHHBIA OTPE30K U IEUCTBUS HaJl BEKTOPaMH BBOJASTCS TaK, KakK
3TO MPHUHATO B QU3MKE, T.C. KaK ACHCTBUS C HANIpaBICHHBIMH OTpe3kamMu. OCHOBHOE BHUMaHHE
JIOJKHO OBITH YJeNIeHO BBIPa0OTKE YMEHUH BBITIONHATE OTIEpalliy HaJl BEKTOpaMH (CKJIaJbIBATh
BEKTOPHI O MPABUIIAM TPEYTOJIbHUKA U MapajlieIorpaMma, CTPOUTh BEKTOP, PaBHBIA PA3HOCTH
JIBYX JaHHBIX BEKTOPOB, PaBHBIN MPOU3BEACHUIO JAHHOTO BEKTOPa HAa JAHHOE YHUCIIO).

Ha npumepax mokasbIBaeTcs, Kak BEKTOPHI MOTYT IPUMEHSTHCS K PEIIEHUI0 T€OMETPHUUECKUX
3amau. JlemoHcTpupyetcs 3 (heKTUBHOCTh TPUMEHEHUS POPMYIT ISl KOOPIMHAT CePEIHBI
OTpE3Ka, PaCCTOSHUSL MEXAY ABYMsI TOUKAMHU, YPABHEHUN OKPY>KHOCTH U MPSMON B KOHKPETHBIX
TFeOMETPUYECKUX 33]]a4ax, TEM CaMbIM JaeTcs MPeJICTaBIeHHE 00 U3YYEeHUH T€OMETPUIECKIX
(UTyp ¢ TOMOIIIBEI0 METOJIOB aIreOphl.

KounTpoannas padora- 1

IloBTOpeHue- 4 yaca
Ocnosnas yenw: lloBropenue, 00001IeHIE U CUCTEMAaTH3aLUs] 3HAHUH, YMEHUI U HaBBIKOB 32 KypC
reoMerpuu 9 kiacca.



COILEPKAHUE OBYYEHUSA
Auredpa 10 (9 kiaace 2 roga odyueHus) Kiace

4 yaca B HeleJ10, Bcero 136 uacos.
KouTpoabHbIx pador - 7
YueOHO-TeMaTHYeCKU IJIaH:

Ne KonndaecTBO
HazBanue Temsl

TEMBI 4acoB

1 IToBTOpeHuME 12
2 HepapencTsa 24
3 KBagpatnunas ¢pyHkuus 23
4 YpaBHEeHHS U CCTEMBI ypaBHEHUI 29
5 Apudmerryaeckast 1 TeOMETpHYECKasi IPOTPECCUN 20
6 CraTHCTHKA U BEPOSITHOCTh 9

7 IToTropenue Ilogroroeka k A (I'BD) 19

BCEI'O 136

H3yuyenne MaTepuajia HAUNHAETCS ¢ MOBTOPEHHS OCHOBHBIX TeM, MPOIIeHHBIX B 9 KiIacce, mocJie
Yyero mpoaoJLKaeTcs U3yueHne HOBOro MaTepuasia mo yueoHuky «Aareopa 9», apropa I'.B.

Hopodeena.

1. I[losmopenue. -12 uacos
Ocnognas uens: Iloemopenue, 0600uienue u cucmemamu3ayusn 3HAHUIL, YMEHUIL U
HaewvlKoe 3a Kypc anzeopwl 9 knacca (9 knacc 1 200a odyuenus)

Koumponvnas paboma-1

2. Hepasencmea (24 uaca)

JlelicTBUTENbHbIE YMCIAa KaK OECKOHEUHble JecATHYHble JpoOu. Yuciaosble
HEpaBeHCTBA M HUX CBOHCTBA. J[0Ka3aTenbCTBO UMCIOBBIX M ajreOpandecKux HEpPaBEHCTB.
JIuneliHble HEpaBEHCTBA C OJHOM NMEPEMEHHOW M HUX CHCTEMBbl. TOUHOCTH HPUOIMKEHUS,
OTHOCHUTEJIbHAs TOYHOCTb.

OcHoBHasi 1eJb — MO3HAKOMHUThH YUYalIUXCSl CO CBOMCTBAMM YMCIIOBBIX HEPABEHCTB U UX
IPUMEHEHUEM K PEICHUIO 3aa4 (CpaBHEHHE M OLIEHKa 3HAaUeHHUH BBIpAXKEHMM, I0Ka3aTeIbCTBO
HEpPaBEHCTB M Jp.); BbIpaboTaTh yMEHHE pellaTh JUHEWHbIE HEpPAaBEeHCTBA C OJHOM
IIEPEMEHHOMN U UX CUCTEMBI.

N3yuenue TeMbl HaUMHAETCS ¢ 0000IIEHUs U CUCTeMaTU3alluu 3HaHUN O JeHCTBUTEIbHBIX
4ucllaX, IOBTOPEHMS U3BECTHBIX y4allUMCS TEPMHUHOB: HaTypajbHbIE, LEIbIE, pAllMOHAIbHBIE,
NEUCTBUTEIBHBIE YMCIIa — M PAaCCMOTPEHUS OTHOWIEHHH MEXJIy COOTBETCTBYKOIIMMHU
YU CJIOBBIMU MHOYKECTBAMU.

CBONCTBa YHCIIOBBIX HEPABEHCTB WJLTIOCTPUPYIOTCS T€OMETPUYECKU W MOATBEPKAAIOTCS
YUCJIOBBIMU IIpUMepamMu. PaccMOTpeHune BoIlpoca O pelICHUU JIMHEWHBIX HEPAaBEHCTB C OJHOM
IIEPEMEHHON CONPOBOKIAETCS BBEJAECHUEM ITOHATUNA PAaBHOCHIIBHBIX YPABHEHUN M HEPABEHCTB,
(bopMynupyloTCs CBOWCTBA PAaBHOCHIBHOCTH YpaBHEHMH UM HepaBeHCTB. llpuoOpereHHBIE
YYalIMMHCS YMEHMS MOJy4ar0T Pa3BUTHE MPH PEIICHUN CUCTEM JIMHENHBIX HEPABEHCTB C OJTHOU
IepeMeHHOM. PaccmaTpuBaeTcst BOIIPOC O N0KA3aTeNIbCTBE HEPABEHCTB. YUYalluecs 3HaKOMSTCS ¢



HEKOTOPBIMH TPHEMaMHU J[0OKa3aTelIbCTBA HEPABEHCTB, CHCTEMa YIPaXHEHHH COIEPKUT
3HAYUTETBLHOE YHCIIO 3aJJaHNi Ha IPUMEHEHHUE allmapaTra HepaBeHCTB.
Koumponvunas paboma-1

3. Keaopamuunas ¢ynxyus (23 uaca)

®ynkius y = ax? + bx + ¢ u ee rpapuk. CBoiicTBa KBaApaTHIHOH (YHKIIMH: BO3pACTAHHE U
yObIBaHUE, COXpaHEHME 3HaKa Ha IIPOMEXYTKe, HauOosbllee (HAaUMEHbLIEE) 3HAYCHHE.
Pemienne HepaBeHCTB BTOPOM CTEIIEHU C OJHOW IIEPEMEHHOM.

OcHoBHast HeJb — I[I03HAKOMUTh YYallluXxcsi € KBaJpaTUYHON (QyHKUMEH Kak c
MAaTEMAaTUYECKOM MOJEIbI0, OIMCHIBAIOIIEH MHOIME 3aBUCUMOCTH MEXIy pPEaJbHbIMU
BEJIMYMHAMU; HAy4YUTh CTPOUTh I'papuk KBaJpaTUYHOW (YHKLHMU U YUTATh IO rpaduky ee
cBOiicTBa, CGOPMHPOBATH YMEHHE HCIOIB30BaTh Tpaduueckue NpeACTaBICHHUS s
pelIeHNs KBAIPATHBIX HEPABEHCTB.

U3ydenue TeMbl HAUMHAETCA C OOIIEro 3HAKOMCTBA ¢ GyHKIMed y = ax® + bx + ¢;
paccMaTpUBAIOTCSl TOTOBble TIpaduKM KBaApaTHUUHBIX (QYHKIMA M aHAIU3UPYIOTCS UX
0COOCHHOCTH (HAJIMYME OCH CUMMETPHUH, BEPLIMHBI, HAIPaBJICHUE BETBEH, PacCIlONIOKEHUE I10
OTHOIIEHUIO K OCH X), NPU 3TOM AKTUBU3HUPYIOTCS 0OIIME CBEelEHUs O (YHKIMSIX, U3BECTHBIC
ydalumMmcs U3 Kypca 8 Kilacca; yyaliuecs ydarcsi CTPOUTh Iapadoily 1o TOYKaM C ONOpOoW Ha ee
cummMmerputo. Jlanee crnenyer Oosiee JeTaqbHOE H3Y4YEHUE CBOMCTB KBaApaTHUHOW (YHKLUH,
ocoOeHHOCTEH ee rpaduka W MPHEMOB €ro TOCTPOCHHSA. B CBSI3M C ITHUM paccMaTpUBACTCS
IIEPEHOC BJIOJb OCEH KOOPIMHAT IMPOU3BOJIBHBIX TpaukoB. LleHTpaJbHBIM MOMEHTOM TEMBI
ABJIAETCA JOKA3aTeIbCTBO TOTO, 4TO rpaduk Moboii KBaapaTH4HOH (GyHKIHE y = ax’ + bx + ¢
MOKET OBITH TIONyYeH C TIOMOIIBIO CABUIOB BJOJb KOOPAMHATHBIX Oceil mapaboisl y = ax?.
Teneps yuammuecs 10 Kod(Q(UIHEHTaM KBaApaTHOTO TpexwieHa ax> + bx + ¢ MOTyT
IPEJCTaBUTh OOIMMH BUA COOTBETCTBYIOIIEH MMapabojbl M BBIYUCIUTH KOOPIAUHATHl €€
BEPILMHBI.

B cucreme ynpaxxHeHUH 3HAYUTEIBHOE MECTO JOJDKHO OTBOAMUTHCS 3aJadaM IIPHUKJIAIHOIO
XapakTepa, KOTOpbIE€ PEIIaloTCs ¢ ONMOpOi Ha rpaduyecKue NpeacTaBICHUS.

Koumponvnas paboma-1

4. Vpaenenus u cucmemst ypasrnenuii (29 uacos)

PanuoHanbHble BbIpakeHHs. JlomyCTHMBbIE 3HAa4€HUs [EPEMEHHBIX, BXOIAIIHUX B
anreOpandeckue BblpaxeHUs. ToOXKIeCcTBO, 0Ka3aTeNbCTBO TOXKAECTB. PelieHue nenbix u
NpOOHBIX ypaBHEHUH ¢ onxHOW mepemeHHOH. Ilpumepbl pelleHHs HETMHEWHBIX CUCTEM
YpaBHEHMH ¢ IByMsl llepeMeHHbIMU. Penienne TeKcToBbIX 3adad. ['paduueckas nHTEpIpeTanus
pelleHUs yPaBHEHUN U CUCTEM yPaBHEHUU.

OcHoBHast HeJb — CHCTEMATH3UPOBaTh CBEACHUS O PAUMOHAIBHBIX BBIPAKECHUAX U
YPaBHEHUSAX; ITO3HAKOMUTH YYaIlUXCd ¢ HEKOTOPBIMU IIPUEMAaMU PELICHUs YPABHEHUM BBICIINX
cTeneHed, OOyYMTh pPEUICHUI0 IPOOHBIX ypaBHEHHMH, pPa3BUTh YMEHHUE pelIaTbh CUCTEMBbI
HEJIMHEVHBIX YPAaBHEHUU C ABYyMs IIEPEMEHHBIMH, a TAKXKE TEKCTOBBIC 3a7a4yH; TO3HAKOMUTH C
NpUMEHEHUEM TIpauKoB ISl MCCIEJOBAaHUS W PEIICHHUs CHCTEM YpaBHEHUH C JByMs
IIEPEMEHHBIMU U YPAaBHEHUN C OJTHOM IIEPEMEHHOM.

B nanHOll Teme cucTeMaTU3UPYIOTCA, O00OLIAIOTCA M Pa3BUBAIOTCS TEOPETHUECKHUE
NIPEACTABICHUA M NPAKTUYECKUE YMEHMsS Yy4Yalluxcs, CBSA3aHHbBIE C PalMOHAJIbHBIMU
BBIPAKCHUSAMH, YPABHEHUSIMH, CUCTEMaMH YpPAaBHEHUH. YTOUYHSAETCS H3BECTHOE U3 Kypca 7
KJIacca IOHATHE TOXKICCTBEHHOIO PABEHCTBA JIBYX PAllMOHAJIBHBIX BBIPAKEHUM; €0 COAEPIKAHUE
packpbIBaeTcsi ¢ JIByX MO3UIMI — anreOpanyeckoid u (yHKIHOHAIbHOW. BBoauTcs moHsATHE
TOXKJIECTBA, 00CYK/IAI0TCS MPUEMBI JOKa3aTelIbCTBA TOXKIECTB.

3HAYUTEIbHOE MECTO B TEME OTBOJMTCS PEIICHHWIO YpPaBHEHWH C OJIHOW TMEPEeMEHHOM.
CucreMaTH3UpyIOTCS W YIAyOJISIOTCS 3HAHUS, YYaIIMXCSl O LENbIX YpPaBHEHHSIX, OCHOBHOE
BHUMAaHUE YJIENAETCS PEIICHUIO YPABHEHUN TPEThEH M YETBEPTOM CTENEHH YK€ 3HAKOMBIMHU



yyaluMces TIpUeMaMi — pa3joKEeHHEM Ha MHOXKHUTCIH W BBEICHHEM HOBOW MEPEMEHHOM.
[Tpomomkaercss pelieHHEe CHCTEM ypaBHEHMI, B TOM YHCJIE PAcCMaTpPUBAIOTCS CHUCTEMBI, B
KOTOPBIX OJHO ypaBHEHHE MEPBOii, a APYroe — BTOPOM CTEIEHH, U MPUMEPHI 00JICe CIONKHBIX
CHCTEM.

B 3akmouyeHne mpoBoauTCs rpaduyuecKoe UCCIeI0BaHNEe YPABHEHHH C OJJHON MEPEMEHHOIA.
BooOrmie rpaduueckas uHTEpIpeTanus aireOpandyecKuX BhIpaKCHUU, YPaBHEHHH U CHCTEM
J0JIKHA [IMPOKO MCIOIB30BAThCS MPU U3JI0KCHHH MaTeprasa BCei TEMBI.

Koumponvnas paboma-2

5. Apugpmemuueckasn u ceomempuyecxkasn npozpeccuu (20 yacos)
Apudmernueckas u reomerpudeckas nporpeccuu. @opmyssl N — ro_4jieHa U CYMMBbI N YWIEHOB
apu(MeTHIECKO U reoMeTprudecKoi mporpeccuii. [IpocTeie U ClOXHBIE TPOIICHTHI.

OcHoBHast meJb —  pacIIMpPUTh  IPEACTABICHMS,  y4YallUXCAI O  YHCIOBBIX
MOCJIEIOBATEIBHOCTSX; U3yUUTh CBOWCTBA apu(PhMETHUECKON M T€OMETPUUYECKON MPOrpecCuid;
pa3BUTh yMEHHUE PEIIATh 3aJa4y Ha IPOLICHTHI.

B nanHOll Teme BBOASTCS HEOOXOIMMbIE TEPMHHBI M CHUMBOJIMKA, B PE3YyJbTaTe 4YEro
co3zmaercs coJeprKarenbHas OCHOBa Ui OCO3HAaHHOTO U3Yy4CHHUS YHCJIOBBIX
IIOCJIEI0OBATENIBHOCTEW, KOTOPBIE HEOJHOKPATHO BCTPEUYAIMCh B IPEABIAYIIMX TeMax Kypca.
BBenenue nouaTuit apupmMeTHUECKON U reoOMeTpUUECKOW IPOrpeccuil cieayeT OCyIecTBIATh
Ha OCHOBE PaCCMOTPEHUS IPUMEPOB U3 PEAIbHOM KU3HU. Ha KOHKPETHBIX: IpUMEpax BBOAATCS
MOHSTHS IPOCTBIX U CIOKHBIX MPOLIEHTOB, KOTOPBIE MO3BOJIIOT PACCMOTPETh OOJIBIIOE YUCIIO
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

Koumponvnas paboma-1

6. Cmamucmuueckue ucciedosanus (9 yacos)

I'enepasibHass COBOKYNMHOCTh U BbIOOpka. PamxupoBanue naHHbIX. [loauron wacror.
WnrtepBanbublii  psin. ['mcrorpamma. BpiOopouHass pgucnepcusi, cpelHee KBaJApaTHUYHOE
OTKJIOHECHUE.

OcHoBHasi meab — c(OpMHUpPOBATH MPEACTABIEHUE O CTAaTHCTUUECKHMX HCCIIEOBAaHUSIX,
00paboTKe JaHHBIX U MHTEPIPETALMU PE3yIbTaTOB.

B nanHHO#l Teme mnpencTaBieH 3aBepUIAIONIMM (parMEeHT BEPOSATHOCTHO-CTATUCTUUYECKON
JUHNKA Kypca. B Hell paccMmarpuBaroTCs JOCTYIHBIE Yy4YallUMCA HPUMEPBI KOMIUIEKCHBIX
CTaTHUCTHUYECKUX HCCIIEIOBAHUM, B KOTOPBIX HCIOJIB3YIOTCS IIOJIyYEHHBIE paHee 3HaHUS O
ClydalHbIX  OKCIEPUMEHTaX, Ccrocodax IMpeACTaBICHHUs JIAHHBIX M  CTaTHUCTUYECKUX
XapaKTepUCTUKAX.

7. [losmopenue. [loocomosxa k OI' D (I'B3)(19 uacos)
Pemenue 3amau u3 otkpeitToro 6anka OI'D.

Koumponvnas paboma-1



COJEPKAHUE OBYYEHUA

I'eomerpus 10 (9 kiaacc 2 roga 00y4eHus) Kjaace
2 yaca B HeJ1eJIl0, Bcero 68 uacos
KonTpoasnbix pador - 4
Y4eOHO-TeMaTHYeCKUIl TUIAH:

Ne KonudecTBO
HazBanue TeMbl

TEMBI 4acoB

1 IToBTOpCHME 8

2 Merto KoOpauHAT 10

3 CooTHOIlIEHUE MEXIy CTOPOHAMH M YyIJaMu TpeyronbHuka. CkamspHoe 1
IIPOU3BEICHHE BEKTOPOB

4 JlMHA OKPY>KHOCTH U IUIOMIAAb KpyTra 13

5 JlBmxeHue 7

6 HauannHble cBeIeHUS U3 CTEPEOMETPUH 12

7 [ToBTOpeHne 4
BCETO 68

HN3yuyenue matepuajia no yueOHuxky «I'eomerpus 7-9 knace» asrop Aranacsu JI.C.

H3yueHue MaTepuaia HAUNHAETCS € MOBTOPEHHS OCHOBHBIX T€M, NMPOIIeHHBIX B 9 KiIacce, mocJie
4ero Mpoao/IKaeTcsl H3yYeHrne HOBOT0 MaTepuasa no yueoHuxky «'eomerpusi 7-9», aBTopa ATaHacsH
JI.C.
1. IToBTOpeHUE (8 YacoB)
1. IlonoGHBIE TPEYroJbHUKH
2. OKpYyKHOCTb
3. BekTopsl
Ocnosnasn uens: [losmoperue, 0600werue u cucmemamuzayusi 3HaHUll, YMeHull U Hagblkos 3a
Kypc aneebpwl 9 knacca.

2. Metona xoopauHat (10 uacoB)
Konnuueapusie BekTopbl. PaznoxeHne BeKTopa 1Mo KOOpAMHATHBIM BekTopaM. KoopauHathl
BekTopa. [Ipocreiimne 3a1aum B KOOpAUHATAX. Y PABHEHUE OKPYKHOCTH U MPSIMOM.

OcHosHasa yeib — HAYYUTHh yYalllUXCS BBINOJHATH JEHCTBUS HaJl BEKTOpaMU Kak
HAIPaBJICHHBIMHU OTPE3KaMH, YTO BaXKHO /ISl IPUMEHEHHS BEKTOPOB B (PM3MKE; TTO3HAKOMHTH C
HCIOJIb30BAHUEM BEKTOPOB M METOJ1a KOOPAMHAT IPU PEIIEHUN T€OMETPHUECKHX 3aj1au.

BexTop ompexnensieTcss Kak HanmpaBJIECHHBIH OTPE30K U JACHCTBHS HaJ BEKTOPAMHU BBOMISTCS
TaK, KaK 3TO MPUHATO B (PU3HUKE, T. €. KaK JeUCTBUS C HANpaBIEHHBIMHU oTpe3kaMu. OCHOBHOE
BHHMAaHHE JIOJDKHO OBITH YJEJIEHO BBIPaOOTKE YMEHHH BBINTOJHSATH ONEpaIii HaJ BEKTOPAMH
(ckmaabpIBaTh BEKTOPHI MO MpaBHIaM TPEYTroNbHUKAa M TMapajiielorpaMma, CTPOUTh BEKTOD,
paBHBIA PAa3HOCTH JIBYX JaHHBIX BEKTOPOB, a TaK)K€ BEKTOP, PABHBIA IMPOM3BEICHUIO JaHHOTO
BEKTOpa Ha JaHHOE YHCIIO).

Ha npumepax mokaspiBaeTcs, Kak BEKTOPHl MOTYT MPHUMEHITHCS K  PEIICHUIO
reoMeTpuyeckux 3agad. JlemoHcTpupyercss 3(QQGEeKTUBHOCTb NpUMEHEHUs Qopmyn s
KOOPJMHAT CEpeANHBI OTPE3Ka, PACCTOSHUS MEXIy ABYMS TOUKAMH, YPaBHEHUH OKPYKHOCTH H
OpsIMOM B KOHKPETHBIX T€OMETPHYECKHMX 3ajJayax, TeM CaMbIM JaeTcs MpeJcTaBieHue o0
W3YYEHUH TEOMETPHUIECKUX (PUTYp C IIOMOIIBIO METOJIOB alNTeOpHI.

Konmponvnas paboma-1



3. CooTHOIIEHUS] MeKAY CTOPOHAMH U YrjiaMH TpeyrojbHuka. CkajsipHoe Npou3BeeHne
BeKTOpOB (14 yacoB)

Cunyc, KOCUHYC U TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. Pellienue TpeyroibHUKOB.
CoOOTHOIIICHUS MEKy CTOPOHAMH U yTJIaMU TpeyrojibHUKa. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB
U €ro MPUMEHEHUE B TEOMETPUUECKUX 3a/1auax.

OcHoéHasi yenb — Pa3BUTh YMCEHHE YYAIIUXCS HPHUMEHSATh TPUTOHOMETPUUYCCKUM
anrmapar npu pelieHur reoMeTpUIeCKUX 3a1ad.

Cunyc m kocuHyc Jsroboro yrima or 0° mo 180° BBOASATCS ¢ MOMOIIBIO EIUHUYHOU
MOJYOKPY>KHOCTH, JIOKa3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHHYCOB W BBIBOJUTCS €lIe OJHA
dbopMyna TIoOMIaAM TPEYroiabHUKA (IMOJIOBUHA MPOU3BEIECHUS JBYX CTOPOH Ha CHUHYC yria
MEXIy HUMH). DTOT anmnapaT NPUMEHSETCSA K PEHICHUIO TPEYyTrOJIbHUKOB.

CxansipHoe TpOM3BEJCHHUE BEKTOPOB BBOJIMUTCS Kak B (usuke (mpous3BeacHUE JIHMH
BEKTOPOB Ha KOCHHYC Yyrja MeXIy HUMH). PaccmarpuBaioTcsi CBOWMCTBA CKaJSPHOTO
MIPOU3BEICHHS U €r0 IPUMCHEHHE IMPU PEIICHUH T'€OMETPUUYCCKUX 3a1ay.

OcHOBHOE BHUMAHHE CIIEIyeT YJACIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHHU
TPUTOHOMETPUYECKOTO anmapara IMmpu PelIeHHH FreOMETPUYSCKUX 3a/1ad.

Koumponvuas paboma-1

4. InuHA OKPYKHOCTH M IJIOIIAAb Kpyra (13 yacoB)

[lpaBunbHBIE  MHOTOYTONBHHUKH. OKpYXXHOCTH: ONHMCaHHAas OKOJIO  INPAaBHIJIBLHOTO
MHOTOYTOJIFHMKa W BIMCaHHas B Hero. IlocTpoeHne mNpaBWIIBHBIX MHOTOYTOJIBHUKOB. JlnmHa
OKPY’>KHOCTH H TUIOMIAIh KPyTa.

Ocnoenasa yenb — PACUIMPUTH 3HAHUE yYaUIUXCS O MHOIOYTOJbHHKAX; PAaCCMOTPETh
MOHSATHUS JUIMHBI OKPY>KHOCTH | TUIOIIAIN Kpyra U GOpMYJIbI U UX BeIYKCIeHHUsT B Havaie
TEMBbl J1ae€TCsl ONpeAeSIeHHME MPaBUJIBHOIO MHOTOYTOJIbHMKA M paccMaTpUBAIOTCS
TEOpeMBbl 00 OKPYXHOCTSIX, OIHCAHHOW OKOJIO IPaBHUIIBHOTO MHOTOYTOJIbHUKA H
BIUCcaHHONW B Hero. C IIOMOIIBbIO ONMCAHHOW OKPYKHOCTHU pelIaloTCs 3aadyd o
MMOCTPOCHUU MPABHJILHOTO NIECTHUYTOJIbHUKA U MPAaBMIIBHOTO 2Te-yTrOJIbHUKA, €CITH JaH
MMPaBUJILHBIN M-yTOJILHUK.

DopMynbl, BBIPAXKAIOIINE CTOPOHY IMPABHIIBHOTO MHOTOYTOJbHUKA W PaJnyC
BIIMCAHHOM B HEro OKPY>KHOCTH Yepe3 palyC ONHMCAaHHON OKPY>KHOCTH, UCTIOJIB3YIOTCS
npu BBIBOAE (OPMYJ JUTMHBI OKPY>XHOCTH W IUJIOMIAIHA Kpyra. BeiBox omupaercs Ha
WHTYUTHUBHOE IIPEJICTABJICHUE O IIpejiesie: MPU HEOrPaHWYEHHOM YBEJIWYEHHUH 4Hciia
CTOPOH TIPAaBUJIBHOTO MHOTOYTOJIbHHKA, BIIMCAHHOTO B OKPY>XHOCTB, €r0 TEPUMETP
CTpEMUTCS K JUIMHE O3TOM OKpYXXHOCTHM, a IUIomaJab — K IUIOLIaAu KpyTa,
OTPAaHUYEHHOTO OKPY>KHOCTBHIO.

Konmponvnas paboma-1

5. /IBu:xenne (7 4acoB)
OTto0pakenue mIockocTH Ha ceds. [lonsatue nBmwkenus. OceBas U IEHTpaTbHAsI CUMMETPHSL.
[TapannensHbIi IepeHOC U TOBOPOT. HanmoskeHus U IBMKEHUS.

Ocnoenas yenb — TNO3HAKOMHTH YyYANIHUXCS C NOHSITHEM JIBHKCHHUS U €T0
CBOMCTBaMH, C OCHOBHBIMH BHUJIaMH JIBHDKCHHU, CO B3AUMOOTHOIIICHUSMHU HAJTOKCHHUU
U IBUKECHUU.

JIBM>KeHWE TUIOCKOCTH BBOJIMTCS KaK OTOOpaXEHHWE IUIOCKOCTH Ha ceos,
COXpAaHSIOIIee PACCTOSHHUE MEXIy Toukamu. [Ipu paccMOTpeHUM BUIOB JBHKCHUU
OCHOBHOE BHUMAaHHE YJICIISICTCS ITOCTPOCHUIO OOpa30B TOYEK, MPSAMBIX, OTPE3KOB,
TPEYroJbHUKOB TIPU OCEBOM U M[EHTPAIBHOW CUMMETPHUAX, IapauieIbHOM



nepeHoce, noBopore. Ha »ddexTHbIX NpuMepax IIOKa3bIBA€TCs INPUMEHEHUE
JIBU)KEHUM IIPU PEIICHUH T€OMETPUUECKUX 3a1ad.

[lonsiTue HaIOXKEHUSI OTHOCUTCA B JAaHHOM KYpPC€ K YMCIy OCHOBHBIX HOHSTHM.
Jloka3pIBaeTcsl, YTO MOHATHUSA HAJIOXKEHUSI U JABMIXKEHUS SABJISIFOTCS YKBHUBAJICHTHBIMU:
m000€ HaJIOXKEHUE SIBIISIETCS JABMI)KCHHEM IJIOCKOCTH H  oOpartHo. W3yuenue
JIOKa3aTeIbCTBA HE SBISICTCS O0O0sI3aT€IbHBIM, OJHAKO CJIEAYET PACCMOTPETh CBs3b
MOHSITUH HAJIOKEHUS U IBUKCHUS.

6. HauanbHble cBeieHus u3 crepeomerpui. (12 yacos)

I[Ipenmer crepeomerpun. I'eomeTprudyecKue Teaa U MMOBEPXHOCTH. MHOTOTpaHHUKH:

nmpu3ma, napaielienunes], nupamMuaa, GOpMyJIIbl JJIsI BBIYUCICHHUS WX OOBEMOB.

Tena m MOBEpPXHOCTHU BpaIlleHUS: HMHJIUHAP, KOHYC, cdepa, 1map, GOpMyJIbl s

BBIYUCIICHUS UX TUIONIAIeH TMTOBEPXHOCTEH U 00HEMOB.

OcHoeHnas yenb — nNaTh HadaJbHOE IIPEJICTABIICHUE O TejlaxX W ITOBEPXHOCTIX
B IPOCTPAHCTBE; MTO3HAKOMUTH YYaIIUXCSI C OCHOBHBIMHU (POPMYJIaMHU IS BEIYUCIICHUS
IUJTIOIAJICH MOBEPXHOCTEH U OOBEMOB TEJI.
PaccmoTpenne  mpocTeMmnMx  MHOTOTPAaHHUKOB  (IIPU3MBI,  Mapajjicyienuneia,
MUpaMHJIBI), a TAKXKE TEJI U MOBEPXHOCTEH BpalieHus (IWJINHIpA, KOHyca, cdepsl,
mapa) MpoBOJAUTCS HAa OCHOBE HarJISIIHBIX IIPEACTABICHUMN, O€3 MMPHUBJICUCHUS aKCHUOM
crepeomerpun. DopMyNnbI 1151 BBIYUCIICHUSI 00bEMOB YKa3aHHBIX TEJI BBIBOJSTCS HaA
ocHoBe mnpuHiMiia Kasanbepu, GOpMyJbl JIsI BBIYHUCICHUS ILIOIIAIeii OOKOBBIX
MOBEPXHOCTEH IWJIMHAPA M KOHYCa MOJYy4YalOTCsd C MOMOIIbIO Pa3BEPTOK OATHUX
MOBEpXHOCTEH, hopMmy:a ruroniaau cepbl MpuBOoAUTCS 6€3 000CHOBaHUS.
Koumponvunas paboma-1

7. IlloBTOpenue (4 yaca)
Pemenne nnanumerpudeckux 3anad. [loaroroska k OI'D (I'BJ)



Onucanue yueOHO-MeTOAUYECKOT0 U MATEPHATbHO-TEXHUYECKOT0 o00ecnevyeHust
o0pa3oBaTeIbHOrO Mpouecca no npeamery «MaremaTuka»

OcHamenue mporecca o0y4eHns MaTeMaThke o0ecrednBaeTcsi ONOMMOTeYHBIM (POHIOM, TI€HaTHBIMA
MocCOOMsIMH, a TaKkKe HWHPOPMAIIMOHHO-KOMMYHUKATUBHBIMUA ~ CPEJICTBAMHU, OSKPaHHO-3BYKOBBIMU
MOCOOMSIMH, TEXHHYECKUMH CpEICTBAMH OOydYeHHs, y4eOHO-TIPaKTUIECKUM W y4eOHO-ITa00paTOPHBIM
o0opymoBaHUEM.

B Oubmuoteunwiii Gonx Bxomar CTraHAapT MO MaTEMAaTHKE, MPUMEPHBIC MPOTPAMMBI, aBTOPCKHUE
NPOTPaMMBbl, KOMIUICKTB YYCOHHKOB, PEKOMECHJOBAHHBIX WM JIOMYIIEHHBIX MHHHUCTEPCTBOM
oOpa3oBanuss U Hayku Poccuiickoii ®enepanmu. B cocraB Oubmuoreynoro ¢onma BXoasT pabouue
TeTpajv, TUIAKTHUECKHE MaTepHaibl, COOPHHUKH KOHTPOJIBHBIX H CAMOCTOSTEIBHBIX Pa0OT, MPAKTUKYMEI
MO PEIICHUI0 33/1a4, COOTBETCTBYIONIUE HCIIONb3yeMbIM KOMIUIEKTAM YYCOHHKOB; COOPHHMKH 3aJlaHW,
00eCIeYnBaONUX JUATHOCTUKY W KOHTPOJIb KadecTBa OOY4YCHHS B COOTBETCTBUU C TPEOOBAHUSIMU K
YPOBHIO TOATOTOBKH BBIITYCKHHKOB, 3aKperieHHbIMU B CTaHaapTe Mo MaTeMaTHKe; yaeOHas JIUTepaTypa,
HEOOXOUMYIO ISl IOJrOTOBKH JIOKJIATIOB, COOOIICHMIA, pedepaToB, TBOPUSCKUX PadoOT.

B xoMmiekT meyaTHBIX HOCO6HI71 BKJIFOUCHBI T36HI/H_[I)I M0 MAaTCMAaTUKE, B KOTOPLIX MPCACTABJICHBI
npaBuiia JICHCTBHUA C 4YHCIAaMH, TaOJWILI METPHUECKHUX MeEp, OCHOBHBIC CBEICHHS O IUIOCKUX W
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypaX, OCHOBHBbIE MaTeMaThieckue (PpOopMyiibl, COOTHOIICHHS,
3aKOHBI, Tpaduku QYHKITHIL.

HNudopmamoHHble cpecTBa 00YUYEHUS - MyJIbTUMEUIHBIC 00yUaroIne IporpaMMbl U JICKTPOHHBIC
yueOHbIe W3JaHUs, OPUCHTUPOBAHHBIE HAa CHUCTEMY MAHMCTAaHIMOHHOTO OOy4eHHUs JH00 HMEroIue
NpOOJEMHO-TEMATHUECKUI XapakTep W OOCCICUMBAIONIME JOTOTHUTENBHBIC YCIOBUS JUISl HM3YYCHHS
OTIENBHBIX TeM W pazfenoB CraHAapTa. DTH TOCOOHS MPEAOCTABISAIOT TEXHHYECKYIO BO3MOXKHOCTD
MOCTPOCHHUST CUCTEMBI TEKYIErO ¥ MTOTOBOTO KOHTPOJISI YPOBHSI MOATOTOBKH ydamuxcs (B TOM YHCIC B
dbopMe TecTOBOro KOHTpOIsi). MHCTpyMEHTallbHas cpefia MPEeJOCTaBISICT BO3MOXKHOCTh MOCTPOCHHS U
UCCIIEIOBAHUS TEOMETPUUYECKUX UepTexKeH, rpadukoB QYHKIUIA, TPOBEIECHHS YUCIOBBIX U BEPOSITHOCTHO-
CTaTUCTHYECKHUX DKCIICPUMEHTOB.

JUTEPATYPA
e [Ipumepnas mporpamMmma OCHOBHOTO 0011iero oopasoBanus no maremaruke (COOpHUK

HOPMAaTHUBHBIX JJOKYMEHTOB. MaTtematuka / [IporpaMma moJiroToBineHa HHCTHTYTOM
CTpaTerMyecKux uccieaoBanuid B oopazosanun PAO. Hayunsle pykoBoguTenn — 4iieH-
koppecnionnieHT PAO A. M. Kongakos, akagemuk PAO JI. I1. Kesuna, CocraBurens — E. C.
CaBHHOB.).

MartepunajibHO—TeXHUYECKOe 0decTedeHne
Texnuueckue cpeocmea odoyuenus

1) HurepakTHBHAs I0CKa;

2) Harusaabie mocoOust Uist Kypca MaTeMaTHKH;
3) Moxaenu reoMeTpHYECKUX TEIT;

4) UYepré&xHble MPUHAICKHOCTH U HHCTPYMEHTHI.

Ileuamnoie nocoous

1. JeMOHCTpauMOHHBII MaTepral B COOTBETCTBHH C OCHOBHBIMH TEMAaMHU IPOrPaMMbI 00yUeHHS
2. Kaprouku ¢ 3a1aHUSIMU TI0 MaTEMaTUKE
3. TloptpeTsl BeLAAIOIIMXCS AesITENel MaTeMaTuKU



Mudposbie 00pazoBaTe/ibHbIE peCypPChl.
denepanbhblit mopran «Poccuiickoe odpazoBanue» http://www.edu.ru

Poccuiickuii 001meo0pazoBaTenbHbIH TOPTaT http://www.school.edu.ru
denepanbHblit nopTain «MH(bOpMATHOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B
obpazosarum»http://www.ict.edu.ru

Bcepoccuiickuit HHTEPHET-IIEACOBET http://pedsovet.org

MeTtoandeckas ciyx0a usnatenncrBa «bunom» http://metodist.1bz.ru/

Caiir «DIEKTPOHHBIE o0pa3oBaTesbHbIE pecypcehbi»
http://eorhelp.ru/
denepanbHblii IeHTp 1UGPOBBIX 00pa30BaTeIbHBIX pecypcoB Www.fcior.edu.ru

Enunas xosiekuus mudpoBsix 00pa3zoBaTenbHbIX pecypcoB Www.school-collection.edu.ru
IMopran «OTkpeITHI Kmace» http://www.openclass.ru/
I[Mpesenranuu mo BceM npeameram http://powerpoint.net.ru/

depnepanbhblii moptan «Poccuiickoe odpazoBanue» http://www.edu.ru

Poccwuiickuii 061eodpazoBarenbHblii moptan http://www.school.edu.ru

Odenepanbubiii moptan «MHOOPMANMOHHO - KOMMYHHKAI[MOHHBIC TEXHOJIOTMH B OOpa30BaHHI
http://www.ict.edu.ru

Poccwuiickuii moprai oTKpbITOro obpasosanus http://www.openet.edu.ru

Aure6pa 7 oz pea. Jopodeesa I'.B.  http://www.mathsolution.ru/books/99

MaremaTtryeckue 361 WWW.etudes.ru

Basa maHHBIX 337124 110 BCEM TeEMaM IIKOJIbHOM MaTeMaThuku WWW.problems.ru

decTuBaIL YYEHUYECKUX pabort «IToptdonmo» («IlepBoe CEHTSIOPS»)
https://portfolio.1lseptember.ru
WnTepuer-kypHan «Ditmoc». OcHOBHBIE pyOpuku kypHana: «HayduHele wccnemoBaHus,

«JlucraHoHHOE 00pa3oBaHuey, « IBpUCTHUECKOE 00yueHne». WWW.eidos.ru/journal/content.htm

Marematrka Ha noptaie «OTKpBITHII KoJutex» WWw.college.ru/mathematics

lomoBomomku st yMHBIX Jtoned. Ha caiiTe MokHO HailTH MHOro 3amad (JIOTHYECKHX, Ha
B3BCIIMBaHWE M Jp.), Bapuallid Ha TeMy KyOuka PyOuka, 3JeKTpOHHBIC BepcuM KHUT P.
Cwmamuana, M. I'apanepa, 1. Kappomta. www.golovolomka.hobby.ru

Bonbias 6ubiIroTeka, cojaepxaiias Kak KHUTH, TaK U CEpUU OpOIop, COOPHUKOB 110 MaTeMaTHKE
www.math.ru/lib

DrexTpoHHas Bepcus KypHaia « Kant» Www.Kvant.mccme.ru
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