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I. IToacHuTeE/ILHAA 3alUCKa

Pabouast iporpamma o MareMaTHKe [ijisi OCHOBHOM IIIKOJIbI TIpeJjHa3HaueHa /iyl y4aruxcs 5-

9 kyaccoB MBOY «KCOII Nel» u3yyaroiux rpegMeT MaTeMaTHKa.

[Iporpamma cocTaB/ieHa Ha OCHOBe:

1. dyHJaMeHTabHOTO  sijpa cofiep)kaHusi obujero oOpa3oBaHusi W TpeOOBaHWN K
pe3ysbTaTaM OCHOBHOTO 00Imlero obOpa3oBaHus, TIpe/CTaBleHHBIX B DejeparbHOM
rOCyJapCTBEHHOM CTaHZapTe o0Iero obpa3oBaHUs BTOPOTO ITOKOJIEHWSI C HWCIO/Ib30BAHUEM
pekoMeHJaluii aBTOpcKou nporpamMmMbl H. 5. BunenkuHa.

2. [TpumepHoii mporpammsbl (IIpriMepHbIe MpoOrpaMMbl OCHOBHOTO 001iero obpa3oBaHusI.
Maremaruka. 5-9 knaccel: [IpoekT. -2-e uzganue. M.: IIpocBellieHue, 2012).

3. BasucHoro yue6Horo riaHa 06mmeo6pa3oBaTe/ibHbIX yupeskaeHuit PO.

4. Ob6ecrieueHa YMK pns 5-6-ro kinaccoB aBTopoB H.B.Bunenkus, B.I.JKoxoB, A.C.YeCcHOKOB,
C.M.1Ieapubypa, YMK pns 7-9-ro kmaccoB aBtopoB FHO.H.MakapeueB u zap., YMK C.M.
Hukonbckoro u gp., 5-9-ro knaccoB, YMK 7-9-ro knaccoB aBtop JI.C.AtaHacsH, B.®.byTy30B,
C.b.Kamomues.

B Hell Takke yuUWTBHIBAIOTCSI OCHOBHbIE WJE€M W TOJI0XKEHWs] TNpPOrpaMMbl DasBUTHUSL U
(hopMHpOBaHUST YHUBEPCA/TBbHBIX yueOHBIX JeMCTBUN [Jii OCHOBHOrO 00ijero obpa3oBaHus,
TIpeeMCTBeHHOCTD C MPOrpaMMoi HauaibHOTOo 0b1riero o6pa3oBaHusi.

MareMaTHKa SIBIS€TCS OJHUM U3 OCHOBHBIX, CUCTEMOOOPA3YIOIUX TTPeJMETOB IIKOTBHOTO
obpa3oBanusi. Takoe MeCTo MaTeMaTHKW Cpejd IIKOJbHBIX TpeMeTOB 00YyC/IOB/IMBaeT U eé
0co0yl0 pO/lb C TOUKM 3pEHUS BCECTOPOHHErO Ppa3BUTHSI JIMUHOCTH ydammxcs. IIpuy 3Tom
KOTHUTHBHAsE COCTaBJIsIfOIAsi [JaHHOTO Kypca TI03BOJisieT 00ecrieunTb Kak TpeOyembiit
rOCYJapCTBEHHbIM CTaHZAPTOM HeOOXOAWMBIA YPOBEHh MaTeMaTHUeCKOW IMOJATOTOBKH, TaK
TIOBBIILIEHHBIN YPOBEeHb, SIBJISIOIIUNCS JOCTaTOYHBIM [I/Is1 yTy0/IeHHOTO U3yueHus TipeJiMeTa.

Bmecre c Tem o4eBHHO, UTO 110JI0KeHHe C 00yueHHeM TpeaMeTy «MaTeMaTHKa» B OCHOBHOU
mKosie Tpebyer K cebe camoro cepné3HOro BHUMaHMs. AHa/lu3 COCTOSIHUS TperofiaBaHust
CBUJETeNbCTBYET, UTO IIKOJa He TOJHOCTBI0 obecrieurBaeT (YHKL[MOHA/TBHYIO I'PaMOTHOCTh
yJaluxcs.

B ocHOBy HacTosIell MporpaMMbl M0JI0XKeHbI TeJjlarornyeckre U AuakTHUeCcKre TIPUHLMUITBI
BapyaTHBHOIO pa3BHBaloIllero oOpa3oBaHMs, H3/I0)KeHHble B KOHLENIMM oOpa3oBaTebHOU
nporpamMmMbl  «Illkona Poccun», U coBpeMeHHble AWJAKTUKO-TICUXOJOTMUecKue TeHJEeHLH,
CBsI3aHHbIe C BapUaTHBHBIM pa3BUBAIOLIMM 0bpa3oBaHueM U TpeboBaHusimu PI'OC.

A. JINYHOCTHO OPHEHTHUPOBAaHHbIE NMPUHIUNBI: MPUHLUN aJalNTUBHOCTH; TMPUHLIMII
Pa3BUTHST; TIPUHIUI KOMGOPTHOCTH TIPOIiecca 00yUYeHusl.

b. Ky/1bTypHO OpHeHTHpOBaHHbIe MPUHIUNbBI: TPUHLUN 1[eJIOCTHOW KapTHUHBI MUDA;
TIPUHIUI  1IeJIOCTHOCTA COJiepKaHusi 00pa30BaHUs; MPUHLIAI CUCTEMATUYHOCTH; TIPUHIIUTT
CMBIC/IOBOTO OTHOIIEHUS K MUpPY; MPUHLUI OPUEHTUPOBOYHOW (YHKLMK 3HaHWM; TIPUHLIUIL
OMOPBbI Ha KYJIbTYPY KaK MUPOBO33p€eHUe U KaK KyJIbTYPHbIM CTEPeOTHII.

B. [leATe/IbHOCTHO OpHEHTUPOBAaHHbIe MNPHHLOMMBI:  TPUHLUN  00y4eHHs
JesSTe/TbHOCTH; TIPUHIIWIT YTIPAB/sIeMOro Tepexofia OT [esiTeJIbHOCTH B y4eOHOW CUTyalu K
JesTeTbHOCTU B JKW3HEHHOW CUTyalldW; TPUHLIMIT [epexoja OT COBMeCTHOW yueOHO-
MO3HaBaTe/JbHOW  [IeATeJIbBHOCTM K  CAMOCTOSITe/TbHOM  JIeSTeIbHOCTA — yyailerocsi  (30Ha
O/mpKaliiiero pasBUTHS); TPUHLIMIT OTOPbI Ha TIPOLIECChl CIIOHTAHHOTO Pa3BUTHS; TIPUHLIUTT
dhopmHpoBaHus TOTPeOHOCTH B TBOPUECTBE U YMEHUI TBOPUYECTBa.

Maremarrueckoe obpa3oBaHue sIB/sieTCs1 00s13aTe/TbHOM Y HeOTheM/IEMOM YaCThiO
ob11ero o6pa3oBaHus Ha BCeX CTyMeHsX MKosbl. OOyueHre MaTeMaTHKe B OCHOBHOIA LIKOJIe
HarpaB/IeHO Ha JI0CTY)KeHHe CleIyIoIIUX yesell:

1) 8 Hanpdas/seHuu AUYHOCMHO20 pa3sumus:



e dopMupoBaHHWe TIPe/CTaBIeHUN O MaTeMaTWKe KakK YacTH O0O0IeuesioBeuecKou
KyJbTypbl, O 3HAUAMOCTH MaTeMaTWMKU B Da3BUTUM LUBWIM3ALUU U
COBPEeMEeHHOT0 0011[eCTBa;

e Pa3BuTHe JIOTMUECKOTO W KPUTUYECKOTO MBIIUIEHUs, KYyJbTyphl peuw,
CNoCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

e dopMHpOBaHHe WHTeJIEKTyalbHOW YeCTHOCTH U 00BeKTUBHOCTH, CTIOCOOHOCTH K
MIPEO/IOJIEHUI0 MBICJTUTETbHBIX CTEPEOTHIIOB, BBLITEKAIOU[UX W3 OObIIEHHOTO
OTIbITa;

¢ BocruTaHue KadyecTB JIMYHOCTH, 00eCreurBaroiiX COIMAIbHYI0 MOOWILHOCTB,
CrocoOHOCTh MPUHUMATh CAMOCTOSITE/TbHbIE pellieHs;

e @opMupoBaHWe KauyeCcTB MbIIUIEHHUs, HEOOXOJUMBIX /Il  aJanTalid B
COBpeMeHHOM HMH(OPMaLIMOHHOM 00111ecTBe;

e Pa3BuTHe WUHTEpeca K MaTeMaTUYeCKOMYy TBOPYECTBY UM MaTeMaTUYeCKUX
criocobHoCTel;

2) 8 MemanpeOMemHOM HANPag/AeHuU:

e Pa3BuTHe TIpeACTaB/leHWd O MaTeMaTHKe Kak ¢opme OMMCAHUSI U MeToe
TO3HAaHUSI  JEeWCTBUTENBHOCTH, CO3/laHHe YCIOBUH [ TPUOOpeTeHwUs
TiepBOHAYa/ILHOTO OTbITa MaTeMaTHUeCKOr0 MO/le/TMPOBaHMUS;

e ®dopmupoBaHve  00mMMX  CrIOCOOOB  WMHTE/IEKTYalbHOW  JIeSITe/TbHOCTH,
XapaKTepHBbIX [/Isi MaTeMaTUKU U SIB/SIOIIMXCS OCHOBOW T03HaBaTeIbHOU
KYJIbTYPbI, 3HAUUMOM /IJIs1 pa3/IMUHBIX C(hep ue/ioBeueckou eATebHOCTH;

3) 8 npeOMemHOM HanpagaeHuu:

e OspsiafieHe MaTeMaTUYeCKMMU 3HAaHWSMU W YMEHUsMH, HeOOXOAMMBIMU ISt
TIpo/ioJKeHUs: 0Opa3oBaHus, M3yueHUs CMeXHbIX AUCLIMIUIMH, TIPUMEeHeHHUs] B
MOBCeJHEBHOM >KU3HU;

e (Co3ganue ¢yHJamMeHTa [Jii MaTeMaTUYecKoro pasBUTHs, (OPMHUPOBAHUS
MeXaHU3MOB MBILIIEHUS], XapaKTePHBIX 711 MaTeMaTUUeCKOU /eI Te/TbHOCTH.

B opraHusaiuu yuyebHO — BOCHMTaTeIbHOrO IpOLieCcca Ba)KHYIO POJIb UrparoT 3ajauM.
OHHU SIB/ISIFOTCS U LIeJIbIO, U CPe/ICTBOM 00yueHUsl. BayKHBIM yC/10BHeM TIPaBU/IbHOM OpraHU3ariii
3TOro Ipoliecca sB/sieTCsl BbIOOP paljMOHAIbHOM CHUCTeMbl METO/0B M TPUEMOB 00yueHMs,
crielpKY pemiaeMbIXx 00pa30BaTeTbHBIX U BOCITUTATE/TBHBIX 3a/1au.

[enbto M3yyeHus Kypca MaTeMaTUKe B 5-6 Kjiaccax sIB/IsIeTCsl CUCTeMaTh4yeckoe pa3sBUTHe
TIOHSTHSL YMC/Ia, BBIPAOOTKA YMEHHH BBITIONHATH YCTHO W THCBMEHHO apudMeTryeckrie
[eMCTBYS Hajfl YMc/1aMy, [IepeBOJUTh paKTUUeCKye 3a/jaud Ha sA3bIK MaTeMaTHKH, [0JrO0TOBKa
yualuxcsi K U3y4eHWI0 CHCTeMaTHUeCKMX KypcoB anreOpbl v reomeTpuu. Kypc cTpouTcs Ha
VH/IYKTUBHOM OCHOBe C IIpMB/IeYeHHeM »3/IeMEeHTOB [eJyKTUBHBIX paccyzaeHu. B xopne
V3y4yeHHs Kypca, yuvallldecsl pa3sBHUBAalOT HAaBbIKM BBIUMCJIEHWM C HaTypaJbHBIMU YMCJIAMH,
OB/Ia[leBalOT HaBbIKAMU C OOBIKHOBEHHBIMU U [IeCITUYHBIMU JpPOOSIMM, T10JIOXKUTENbHBIMU U
OTpULATe/IbHBIMA UYMC/IAMH, TIOMy4YaroT TMpejCcTaBieHre 00 MCMOoMb30BaHWM OYKB AJIST 3alMCH
BbID@)KEHUM U CBOWCTB apuU(pMeTHUyecKUX AeMCTBUM, COCTABJI€HUM YpaBHEHUM, TPOAO/DKAIOT
3HAKOMCTBO C TeOMeTPUYeCKUMU TIOHSATUSMH, TIPUOOPETAalOT HAaBBIKM  IOCTPOEHHUS
reoMeTpUYeCcKux (pUryp.

Llenpro u3yueHWs Kypca maremaTuke B 7 - 9 Kjaccax sB/ISeTCS pasBUTHE
BBIUMC/IUTE/IbHBIX YMEHWWM [0 YPOBHS, I103BOJISIFOLLEr0 YBEPEHHO WCII0/Ib30BaTh UX IpPU
pellleHMM 3a/ad MaTeMaTMKU W CMeXHBbIX IpeZIMeTOB, YCBOEHMe amnrapaTa ypaBHEHWU WU
HepaBeHCTB KaK OCHOBHOI'O CPeJCTBa MaTeMaTUueCKOro MOJe/IMpOBaHUs 3a/iay, OCYILleCTB/IeHUe
(GYHKLIMOHAMBHOM  TMOATOTOBKM  IIKOJBHMKOB. Kypc — XapakrepusyeTcsi — MOBbIIIEHHEM
TEOPeTHUeCKOro YPOBHsI 00yueHMUs], IOCTeNeHHbIM yCH/IeM POJIM TeopeTHueckKux 00001ieHni 1
JeIyKTUBHBIX 3aK/Ir0ueHU. [TprknasHas HanpaB/ieHHOCTb PaCKpbIBaeT BO3SMOXKHOCTb U3y4yaTh U
pellaTh NpakKTUYeCKUe 3aJauu.

Llenpro u3yyeHus Kypca reomeTpuu B 7-9 Kjaccax fABJseTCs CUCTeMaThyecKoe U3yueHue
CBOWCTB TIeOMeTpUYeCKMX (UIyp Ha IUIOCKOCTH, (POPMHPOBaHMe IPOCTPaHCTBEHHBIX



TIpe/ICTaB/IeHnld, Pa3BUTHE JIOTUUECKOTO MBIIJIEHWss W TIOATOTOBKA arrapaTta, HeoOXoJuMoro
JUIs1 U3yUeHUs] CMeXXHBIX JAUCLUIUIMH U Kypca CTepeoOMeTPUU B CTapILUX K/laccax.

B ocHOBe TIOCTPOEHMsI [aHHOTO Kypca JIeKUT WHjes TyMaHHW3alud oOydeHwus,
COOTBETCTBYIOL[asi COBPEMEHHBIM TpPe/ICTaB/JIeHUsIM O LieJisiX IIKOJIBHOTO 00pa3oBaHUs WU
yaensitorasi ocoboe BHUMaHMe JIMYHOCTU YUeHHKA, ero UHTepecam U CIIOCOOHOCTSIM.

[pepasiaraeMeiii Kypc 1o3BoisieT obecrieunTsb OpMUPOBaHUEe KaK npeOMemHblx YMeHUH,
TaK M YHUBEPCA/NbHbIX YuebHbIx Oelicmeutll IIKOJILHUKOB, a TakKKe CIOCOOCTBYeT JOCTH)XKEHHIO
oripefiesiéHHBIX B0 PI'OC JIMYHOCTHBIX pe3yJ/ibTaTOB, KOTOpble B JajbHeWIleM I03BOJIST
yUaIuMCsl TIPUMEHSATh TIOTyYeHHbIe 3HAHUS W YMEHUs /IJIs1 PellleHUs] Pa3/InUHbIX >KU3HEHHBIX
3ajau

I1. O61asn xapaKTepUCTHKA yueOHoro npeamera «MaTeMaTHKa»

Hacrosiiias mporpamMma o MareMaTtvKe /sl OCHOBHOM IIKOJbI SIBJISIETCSI JIOTMUECKUM
npojjo/okeHreM mporpammbl  «IIIkosma Poccuu» /11 Hauya/lbHOM IIKOJBI U BMECTe C Hel
COCTaB/sleT OIMCaHWe HerpepblIBHOIO Kypca MaTeMaTwuku ¢ 1-ro mo 9-  Kjacc
0011e00pa30BaTeTbHOM IIKOJIBL.

B ocHoBe cofepkaHusi 00yuyeHMs MaTreMaTHKe JIE)KUT OBJaJileHue Yy4aliiMUcs
C/leIyIOLMMH BHJaMUA KOMITETeHLWIA: peAMeTHOH, KOMMYHHKAaTHBHOM, OPraHU3a{HOHHOM U
001IeKy/IbTYpHOI. B cooTBeTcTBUM C 3TMMM BUJAM{ KOMIIETEHLIMH BblJje/ieHbl TJ1aBHble
CoZiepKaTe/bHO-Iie/ieBble  HamlpaB/leHWs  pa3sBUTHS  y4yalUXCs  CpeJCTBaMHU  TIpefMeTa
«Marematuka».

IIpeamerHass kommereHiusi. [lof  TipeAMeTHOM  KOMITeTeHL[eld  TIOHMMAeTCs
OCBe/IOM/IEHHOCTb IIKOJbHUKOB O CHUCTEMEe OCHOBHBIX MaTeMaTU4YeCKHX IIpe/iCTaB/lIeHUNd U
OBJaJileHMe WMH HeOOXOAWMBIMHU TpeJMeTHbIMA yMeHusMUA. DOpMHUPYIOTCS —Clefyroiye
obpasyrole 3Ty KOMIIeTEHLMIO IpeJCTaBleHUs: O MaTeMaTHueckoM s3blke KaK CpeJCcTBe
BBIDOKEHHSI MaTeMaTHYeCKMX 3aKOHOB, 3aKOHOMEPHOCTeM W T.J.; O MaTeMaTU4eCKOM
MO/Ie/TMPOBaHUY KakK OJJHOM U3 Ba)KHBIX MeTO/O0B I03HaHUsI MUpa. POpPMUPYIOTCS Clleflylolye
oOpasyroie 3Ty KOMIIeTEeHLIMI0 YMEHHs: CO3/laBaTb MPOCTeHIe MaTeMaThdecKrhe MOJesTH,
paboTaTh € HUMM M HHTepIpeTHpOBaTh IIOy4yeHHble pe3y/bTaTbl; IpuobperaTh U
CHCTeMaTH3WPOBaTh 3HaHUS O Criocobax pelleHrs MaTeMaTHUeCKUX 3afiay, a TakKe IPUMEHSTh
3TY 3HAHUS U YMEHUsI //Is1 pellieHUs] MHOTMX JKU3HEeHHbIX 3a7lay.

KovMvyHukaTuBHasg  KovmereHIusi. [lo KOMMYHHKAaTHBHOW  KOMITeTeHL[en
NOHMMaeTcs: C(HOPMHUPOBAaHHOCTb yMEHMs SICHO U YETKO M3/1araTb CBOM MBbIC/IH, CTPOUTh
apryMeHTHPOBaHHbIE PacCy’KAeHHs], BeCTH /HaJor, BOCTIPUHAMAs TOUKY 3peHusi cobecelHUKA U
B TO >Ke BpeMs Mo/iBeprasi eé KpUTHUeCKoMy aHa/ln3y, OTCTauBaTh (IpU HEOOXOAUMOCTH) CBOIO
TOUKY 3peHMs, BbICTPauWBasi CHCTeMy apryMeHtanuud. PopmupyrooTrcsi obpasymoomue 3Ty
KOMITETEHLIMIO YMeHUs], a TaK)Ke YMeHUsl M3B/IeKaTb NH(GOPMaLMIO U3 Pa3HOro pojia UCTOYHUKOB,
nipeoOpa3oBbIBast eé py HeoOX0AUMOCTH B Ipyrre HGOpMbI (TEKCTHI, TAOIULIbI, CXeMBI U T.1,.).

OpraHu3anMoHHasA KommnereHnHs. [1oJ opraHy3aljioHHOM KoMIleTeHLel TOHUMaeTCs
cOopMUPOBAHHOCTb yMEHHSI CaMOCTOSITe/IbHO HaxXxOAWUTb W TIPUCBAaWBaTh HEOOXOJMMBbIe
yualMcsi HoBble 3HaHUsL. @OpMUPYIOTCS CreAytoliye obpasytolye 3Ty KOMIIEeTeHLUI0 YMeHUs!:
CaMOCTOSITEJIHO CTaBUThb yueOHYIO0 3afauy (Uenb), pa3buBaTh eé Ha COCTaBHble YaCTH, Ha
KOTOpBIX OyJieT OCHOBBIBATHCSI TPOLiECC €€ pellleHWsl, aHalIW3MpoOBaTh pe3yJsbTaT JelCTBUS,
BBISIB/ISTH JOMYIIeHHbIe OUIMOKA M HeTOYHOCTH, UCTIPABJISATh UX U TIPEZACTaB/ISATh ITOTyUeHHBIN
pe3ysbTat B (popMe, J1erKo JOCTYITHOM /711 BOCIIPUSITUS APYTUX JHOJei.

O0meKy/nbTypHass KoMmmnereHIHsA. [1o7 00ImIeKy/IbTYpHOW KOMITeTeHLel TOHUMAaeTCs
OCBe/IOMJIEHHOCTb ILIKOJIbHUKOB O MaTeMaTHKe Kak 37eMeHTe 00IljeuesioBeuecKoil KyabTyphbl, eé
MecTe B CHCTeMe ADYTMX HayK, a TakKe eé POy B Pa3BUTHH IPeJCTaBIeHUN Uel0BeYeCTBa O
11eJIOCTHOM KapThHe Mupa. PopmupyroTcs criefyroiiye obpasyroije 3Ty KOMIIETEHLMIO
Tipe/iCTaB/ieHrs: 00 YPOBHE pa3BUTHsI MaTeMaTHUKHU Ha Pa3HBIX UCTOPHUUECKHX JTarax; O BEICOKON
NpaKTUUYeCcKoil 3HaYMMOCTH MaTeMaTUKU C TOUKW 3pPeHusl CO37laHus U Pa3sBUTHsI MaTepUaIbHON
KyJIbTYPBI Ue/IOBeYeCTBa, a TaKKe 0 BaKHOM POJIM MaTeMaTHKH C TOUKHW 3peHus1 (HOPMUPOBaHUN
TaKMX Ba)KHEMIIMX UYepT JIMYHOCTH, KaK HEe3aBUCHMOCTb U KPUTHYHOCTb MBILIEHUS, BOJISI U
HACTOWYMBOCTH B IOCTYKEHUH LeJTH U JIp.



CoOepatcaHue mamemamuuecko2o 06pa3oeaHusi B OCHOBHOI 11KoJjie (hOpMUPYeTCsl Ha OCHOBe
¢byHAaMeHTabHOTO si/Ipa IKOIBHOTO MaTeMaThyeckoro obpa3oBanusi. B mporpamme oHo mipef-
CTaBJIeHO B BHJEe COBOKYIIHOCTU COZiepKaTe/IbHbIX  pasfesioB, KOHKPeTU3UPYHOLIUX
COOTBeTCTBYIOIMe O/I0KM (PyHJaMeHTabHOTO sipa TPUMEHWTENFHO K OCHOBHOM IIKOJIE.
[Tporpamma pernamMeHTHpyeT 0O0beM Mareprasna, 00si3aTelbHOro [ U3y4YeHUs] B OCHOBHOM
LIKOJIe, a TAKXKe [jJaeT ero pacrpezesneHue Mexay 5—6 u 7—9 kinaccamu.

Cofep>kaHMe MaTeMaTU4YeCKOro oOpa3oBaHMs B OCHOBHOM IIKOJIe BKJIFOUAeT CjefyHoliye
pazzesnsl: apugpmemuka, aneebpa, pyHKYuu, 6eposimHoCcmb U cmamucmuka, 2eomempusi. Hapsigy
C 5TUM B Hero BKJIIOUEHBI /IBa [OIO/THUTEbHBIX paszesia: 02UKa U MHOJcecmed, Mamemamuka
8 UCMOpUYeCKOM pasgumuu, YTO CBS3aHO C peanu3anyell Leneii OOLeNHTe/UIeKTYaJbHOTO |
001eKy/IbTYpHOTO  pas3BUTUsl  yyamuxcsi. CofepkaHuve KaKAOro U3 3THUX  pasfelioB
Pa3BOpauMBaeTCsl B COZeprKaTelbHO-MeTOJUUeCKYI0 JIMHUIO, TPOHU3BIBAIOLIYI0 BCe OCHOBHBIE
paszesibl CoflepyKaHusl MaTeMaTHueckoro o6pa3oBaHusi Ha J@HHOM CTyIeHd 00y4yeHus..

Comepxanve pasgena «ApudMeTrka» CIYyKUT 0a30d /IS AaJbHEUIIero W3y4eHus
yualldMHUCs ~ MaTeMaTHKH, CIOCOOCTBYeT  Da3BUTHIO UX  JIOTUUECKOTO  MBIIIeHUS,
(hOopMHPOBAHHIO YMEHUs MOJIb30BaThCS a/ITOPUTMaMH, a TakKe TTPUOOPEeTeHUI0 TIPAKTUUYeCKUX
HaBBIKOB, HeOOXOAMMBIX B TOBCEJHEBHOM >XU3HW. Pa3BUTHe TIOHATHS O UKC/Ie B OCHOBHOM
IIKOJIe CBSI3aHO C PpalMOHA/JbHBIMM UM HWPPALMOHA/NbHBIMU  YKcjiamu, (OpMHPOBaHUEM
MePBUYHBbIX TpPe/JCTaBlIeHWH O [eWCTBUTEJILHOM uuc/ie. 3aBepllieHHe UWCIOBOM JIMHUM
(cucTtemaTH3aLus CBeJiIeHUU O IeMCTBUTE/IbHBIX UKMC/IaX, 0 KOMIIJIEKCHBIX UMC/IaxX), TakK ke KakK 1
Gosiee c10)KHBIE BOMIPOCHI apudMeTHKH (anroput™ EBKMa, OCHOBHasi TeopeMa apupMeTHKN),
OTHECEHO K CTYyTeHH 0011ero cpeiHero (M0JTHOr0) 0Opa30BaHusI.

CopepkaHue pa3zena «Asrebpa» HampaBieHO Ha (GOpPMHpPOBaHMe y  y4YaIlUXCs
MaTeMaTHUeCKOTro ariapara /il PellleHus1 3a7jau U3 pa3HbIX pa3Zie/ioB MaTeMaTUKU, CMEXKHBIX
TIpeJMeTOB, OKPY>Kaloll[ell peasbHOCTH. SI3bIK anreOpbl MoAuepKUBaeT 3HaueHUe MaTeMaTUKU
Kak s13bIKa /ISl TIOCTPOEHHsI MaTeMaTUUeCKUX MO/iesleld TMPOLeCCOB U SIBJIEHUH peaslbHOTO MUpa.
B 3amaun usyueHus anrebpbl BXOJSAT Takke pa3BUTHE aArOPUTMUUYECKOTO MBbIIIEHHS],
HeoOXO/IUMOTr0, B YaCTHOCTH, [Ji yCBOEHHWsS Kypca WHGOPMAaTUKW, OBJaJIEHUS HaBBIKAMHU
JeyKTUBHBIX paccykgeHuid. [Ipeobpa3oBaHre CUMBOJBHBIX (DOPM BHOCUT CrieliupuuecKuii
BKJIa/l B Pa3BUTHE BOOOPa)KEHUS YUALI[UXCsl, UX CIIOCOOHOCTeN K MaTeMaTHUeCKOMY TBOPUECTBY.
B ocHOBHO# 11KOJIe MaTepras IPyMIMPYeTcss BOKPYT paljMOHa/bHBIX BbIPa)KEHU, a BOTIPOCHI,
CBSI3aHHBIE C WPPALMOHANIBHBIMA BBIDAKEHUSMH, C TPUTOHOMETPUUECKUMH (YHKIMSIMU U
ripeobpa30BaHUsIMH, BXOJAT B COjlepyKaHKe Kypca MaTeMaTHKH Ha CcTapliei CTyreHu o0yuyeHust
B IIIKOJTE.

CopepxaHue pasgena «PyHKIMM» HalleIeHO Ha MOJyuyeHWe LIKOJIbHUKAaMH KOHKPETHBIX
3HaHUM 0 (PYHKLMM KaK BakKHeMIllel MaTeMaTHUeCKOW MojieNu [Jijisi OMMCAaHUsI U UCCie/JOBaHUs
pa3HooOpa3HbIX MpolieccoB. V3yueHue 3TOro MaTepuasa ClioCOOCTBYeT Pa3BUTHIO Y yUall[UXCs
yMeHUs] UCMO/b30BaTh pa3/idyHble $3bIKM MaTeMaTUKWA (CJI0BeCHBIM, CHMBOIMUECKHUH,
rpauyeckuii), BHOCUT BK/I3J B (OpMHUpOBaHMe Tpe/CTaB/eHUd O pOIM MaTeMaTHKU B
Pa3BUTUU LIUBWIN3ALIUU U KYIbTYPHI.

Pazgen «BeposiTHOCTE M CTaTUCTUKa» — 00si3aTeNbHBIM KOMIIOHEHT IIKOJBHOTO
oOpa3oBaHUs, yCHMBAIOMIMK ero MpUKIaJHOe W TPAKTUUeCKoe 3HaueHWe. JTOT MaTephas
HeoOxoZuM Mnpexze Bcero it GopMUpOBaHUS Y yualuxcsi GyHKLMOHATbHOM rPpaMOTHOCTH —
YMEHUI BOCIIpUHMMAaTb U KPUTHMUYECKH aHa/lu3MpoBaTh MH(OpMaLUI0, MpefCTaBIeHHYI0 B
pas3/MyHbIX (hopMax, MOHUMATb BEePOSITHOCTHBINA XapaKTep MHOTMX peaslbHbIX 3aBUCUMOCTEH,
TIPOBOZIWTH TIPOCTEMNIIIIe BePOSITHOCTHBIE pacueThl. V3yueHre 0CHOB KOMOWHATOPUKH TI03BOJIUT
yyalljMMCsl pacCMaTpyBaTh Cydau, OCYILLeCTB/ISTh Mepebop U MoACYeT Urc/ia BapuaHTOB, B TOM
yuc/ie B MPOCTENIINX MPUK/IaJHbIX 3a/jauax.

ITpy M3y4yeHUM CTaTUCTUKU U BEPOSITHOCTH PaCLUMPSIIOTCS IpeJCTaB/leHHst O COBPEMEeHHOU
KapThHe MUpa U MeTo/lax ero MccijefoBaHus, GopMHUpYyeTCsl TOHUMaHue POJM CTaTUCTHKU Kak



HNCTOUYHHKA COLMa/IbHO 3HAUMMOM I/IHCl)OpMaL[I/II/I W 3dK/1d[ibIBAIOTCA OCHOBBI BEPOATHOCTHOI'O
MBIIIJIeHUA.

Llens copepxkaHusi pasgena «['eomeTpusi» — pasBUTh Y Y4YallUXCs IPOCTPAHCTBEHHOE
BOOOpa)KeHHWe U JIOTMUeCKoe MblIlJIeHHe IyTeM CHUCTeMaTH4ecKoro H3yueHHsi CBOWCTB
reoMeTpuueckux (Uryp Ha IJIOCKOCTM W B NPOCTPAHCTBE U TNPUMEHEHUs] 3THUX CBOWCTB MpHU
pellleHny 3a/lay BBIUMC/IMTE/IBHOIO M KOHCTPYKTUBHOrO xapakTepa. CylllecTBeHHasi poJib IpU
5TOM OTBOJUTCS Ppa3sBUTHI0 TeoMeTpUueckol uHTyuLuu. CoueTaHue HaryIsgHOCTU CO
CTPOrOCTBIO  SIB/ISIETCSI HEOTheMJIeMOM 4YaCTbK0 TIeOMeTpUUYecKUX 3HaHuM. Marepuai,
oTHOCsLHICs K O6/10kaM «KoopanHaTthl» U «BeKTopbI», B 3HAUUTEILHOU CTeTleH! HeceT B ceOe
MeJXXIIpeJMeTHble 3HaHWs, KOTOpble HaXOJAT NpHMeHeHHe KakK B pa3/IM4HbIX MaTeMaTh4yeCKUX
JUCLIMIIMHAX, TaK U B CMEXKHBIX MpejMeTax.

OcobeHHOCTBIO pa3jena «JIorvuka ¥ MHOYKeCTBa» SIBJISIeTCS TO, UTO TIpe/iCTaB/IeHHbIM B HEM
MaTepuas TpeUMYILeCTBEHHO H3y4aeTCsi U MCIIO/b3yeTCs paclpefesieHHO — B Xofe
pacCMOTpeHHs1 Ppas3/MuYHBIX BOMNPOCOB Kypca. COOTBETCTBYIOLIMK MarTepuas HalesleH Ha
MaTeMaTHueCcKoe pa3BUTHeE ydaluxcsi, (OpMHpPOBaHME Y HHUX YMEHMs TOUHO, CXKAaTO M SICHO
y3j1araTb MbIC/IM B YCTHOU Y IMCbME@HHOM PeyH.

Pasgen «MartemaTtMka B MCTOPUYECKOM Ppa3BUTHMU» I[peJjHa3HaueH AJsi (OpMHPOBAHUS
npe/iCTaB/ieHWit O MaTeMaTHKe KaK YacTH ue/loBeYeCKOW KyJIbTYphl, [ OOLero pasBUTHS
IIKOJIbHUKOB, [I1 CO3/J[aHUSl KY/IbTYPHO-MCTOPUYECKOW cpefsl o0yueHus. Ha Hero He
BbI/le/IIeTCs CrellanbHbIX YPOKOB, YCBOEHHE ero He KOHTPOJIUPYeTCs, HO COfepKaHue 3TOro
pazzesia OpraHUYHO TIPUCYTCTBYET B yueOHOM Iporiecce Kak CBOEro pojia T'yMaHWTapHbIN (HoH
IIpY pacCCMOTPeHUH NPoO/IeMaTHKU OCHOBHOT'O COJlep>KaHUsl MaTeMaTH4ecKoro oo0pa3oBaHusl.

ITI. Onucanmne Mecra yue6HOro npeamera «MaTeMaTuka» B y4e0HOM IIaHe

Ha u3yueHre mMaTeMaTWKM B OCHOBHOU IIIKOJie OTBOJAWUT 5 yueOHBIX YacOB B HeJENT0 B
TeueHue KaXKZoro rojia 00yueHusl.

B cootBetcTBUM ¢ TpeboBaHMsMEU PesiepanbHOrO roCyjapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHZapTa OCHOBHOrO 0011iero obpa3oBaHus npeaMeT «MareMaThKa» U3yuyaeTcsi C 5-T0 1o 9-i
K/IacC B BUJIe CJIEAYIONINX yueOHBbIX KypcoB: 5-6 Kimacc — «MareMaTvKa» (MHTerpUPOBaHHbBIN
nipeamert), 7-9 kiaccax npeaMeT «MateMaTuka» (Anrebpa u ['eometpus).

Ha usyuenue yuyeGHoro kypca «MaremaTuka 5-6» otBoautcsi 330 uacoB (5 4acoB B
HeJiesTto0, 66 yueOHbIX HeZiesb) 6a30BbI yPOBEHb.

CornacHo PefepanbHOMy 0a3vcHOMYy yueOHOMY TuiaHy /s 06ijeobpa3oBaTebHbBIX
yupexzennii P® nyis usyuenust yuebHOro Kypca «MaTemaTuka: anrebpa» B 7 kmacce, 8 u 9
Kjaccax 1mo 3 yaca B Hefemo — (99u+99u. +99u.) Ha u3yueHue anreOpbl B 7-9 Kaccax
oTBOAUTCA 297 YacoB.

Ha wu3ydeHue paclIMpeHHOro Kypca B 7 Kjacce yueOHOe Bpemsi YBeJIMUeHO 3a CYeT
BapyaTHMBHOMW yacTu ba3ucHoro naHa, otBoauTcsa 1324 (Mo 4 U B HeJjeto).
Ha u3yueHue kKypca «MaremaTvka: reoMeTpusi» B 7 Kiaacce U 9 kiaccax (6a3oBbiit
YPOBeHb) MO 2 ypoKa B HeZieto, B 8 Ky1acce 3 yaca B HeZle/Tit0, YTO COCTaB/sieT 229 yacoB.
PacnipesieneHrie yueOHOr0o BpeMeHU MeXK/1y STUMH Tpe]MeTaMH Tpe/iCTaBIeHo B Tab/uiie.

Knaccsl IIpegMeTbl MaTeMaTU4eCKOro Ko/mmuecTBo 4acoB Ha CTyneHH
1117129 F:} OCHOBHOT'0 00pa30BaHHsA
5-6 MaremaTtuka 3304
7-9 MaTtematuka: anrebpa 297 4
MaremaTurKa: reoMeTpusi 2294




Bcero 856 u

[Tpegmer «MaTemartuka» B 5—6 Kj1accax BK/IHO4aeT apu(pMeTHUeCKUd MaTepUall, 371eMeHTbI
anreOpbl ¥ TeOMETPHH, a TAaKXKe 3/IeMEeHThl BePOSITHOCTHO-CTaTUCTHUECKOM JIMHUH.

[TpeameT «Anrebpa» BK/ItOUaeT HEKOTOPbIE BOMIPOCH! apU(PMeTHKH, pa3BHBaoL1e
YHCJIOBYIO JIMHUIO 5—6 K/1accoB, COOCTBEHHO anreOpanyecKuii MaTepyas, 37eMeHTapHble
(GYHKLMY, a TaKKe 3/1eMeHTbI BepOSTHOCTHO-CTaTUCTUYECKOM JIMHUM.

B pamkax yue6HOTrO0 mipeameTa «I'eomMeTpusi» TPaJMIIMOHHO M3yUarOTCsl eBK/IH/I0BA
reoMeTpusi, 3/IeMeHTbl BeKTOPHOH anrebpbl, reoMeTpruuecKue peobpa3oBaHusl.

M3yueHrie BepOATHOCTHO-CTaTUCTUYECKOI'O0 MaTepuasa OTHeCeHo K 5—6, K 7—9 kiaccam

IV. OnucaHue [[eHHOCTHBIX OPUEHTHPOB CO/iep>KaHUsA y4eOHOro nmpeaMeTa.

MaremaTrueckoe oOpa3oBaHHe WrpaeT BaXKHYIO DO/b KaK B TIPAaKTUYeCKOW, TaKk U B
JNYXOBHOM >ku3HM o01ecTBa. [IpakTrueckasi CTOpOHa MaTeMaTH4ecKoro 00pa30BaHUs CBsi3aHa C
dbopmHpoBaHreM CIIOCOOOB [1eSITeTBHOCTH, AYXOBHAas — C HMHTEJUIeKTYaJbHbIM Da3BUTHEM
yesioBeKa, (hOpMUPOBaHWEM XapaKTepa U 00IIell KyIbTyphblI.

[TpakTHyeckas 10JIe3HOCTh MaTeMaTHKH OOyC/IOB/IeHa Te€M, UTO ee TPeJIMEeTOM SIBIISIFOTCS
¢dyHAaMeHTa/lbHBle ~ CTPYKTYPbl ~ peajibHOTO  MHpa: TPOCTPaHCTBeHHble  (OPMBI |
KOJIMYeCTBEHHbIE OTHOIIIEHUsT — OT TIPOCTEUIIINX, YCBaMBaeMbIX B HEIOCPeACTBEHHOM OIIbITe,
JI0 IOCTaTOYHO CJIOXKHBIX, HEOOXOJUMBIX /I/Isi PAa3BUTHS HAYYHBIX U TEXHOJIOTHUECKUX ufei. be3
KOHKDETHBIX MaTeMaTUYeCKUX 3HaHWM 3aTpPy/HEHO TOHWMaHWe TPUHI[UIIOB YCTPOWMCTBA U UC-
TO/b30BaHUsI COBPEMEHHOM TEeXHWKH, BOCIPUSITUE U WHTeprpeTanys pa3HooOpa3Hoi
colMa/bHOM, S5KOHOMHYECKOM, MOIUTHUYecKor uHbopMaluu, ManosddeKTHBHA TOBCe[HeBHasI
TpakTHuecKast AesTeSbHOCTb. KakloMy uesioBeKy B CBOEH JKM3HU TIPUXOJUTCSI BBITIOJHSATH
JIOCTAaTOYHO CJIOXKHBbIe PacyeThbl, HAXOJUTh B CIPABOYHHWKAX HY>KHbIe (OPMY/bl U TIPUMEHSITH
WX, B/Ia/IeTh TIPAKTUUECKUMHU TpUeMaMy TeOMEeTPUUECKUX W3MePeHHWH W TIOCTPOEHHI, UUTaTh
vHpOpPMaLIMIO, TpE/CTaBJIeHHYI0 B BHAY TaOiui, [Auarpam, TpauKoB, TOHHUMATh
BEPOSITHOCTHBIM XapaKTep CJyYalHBIX COOBITHI, COCTAB/IATH HEC/IOXKHBIE alTOPUTMBI U JIp.

be3 0a30oBoii MaTeMaTHUeCKOW TIIOATOTOBKHM HEBO3MOXKHO CTaTh 0OOpa30BaHHBIM
COBpPEMEeHHBIM Ue/IOBeKOM. B II1Ko/ile MaTeMaTHKa CJIY)KUT OTIOPHBIM TIPEMETOM [IJisi U3YUeHHUSI
CMEeXXHBIX JIMCILUIUIMH. B TOC/eNIKo/ibHOW JKU3HU peaslbHOM HeoOXOJUMOCTBIO B HAIllM [THU
ABISIETCST ~ HerpepbiBHOe  oOpa3oBaHWe, 4ro  TpeOyeT  TOMHOLIEHHOW  6a30Boi
ob1rieo0bpa3oBarelbHOM MOATOTOBKH, B TOM UHC/Ie M MaTeMaTUuecKou. I HakoHel], Bce 6oJibIie
CrelabHOCTeH, TAe HeoOXOJUM  BBICOKWH  ypOBeHb 00pa3oBaHUs, CBS3aHO C
HeTloCpeJICTBEHHbIM TIPUMEHeHHeM MaTeMaTUKU (9KOHOMHUKa, OusHec, (uHaHCHI, (HU3MKa,
XUMHUSI, TEXHUKa, UHPOpMaTHKa, O10Iorus, TICuXo/iorus v fip.). Takum o6pa3om, pacimpsieTcs
KPYT LIIKOJIbHUKOB, /IJI1 KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAUYMMBIM TTPeIMETOM.

[171s1 >KU3HU B COBPEMEHHOM 00111eCTBe Ba)KHBIM SIBJISIETCS] (JOPMHUPOBAHHE MaTeMaTHUeCKOTO
CTWJIST MBILIUIEHUS, TIPOSIB/ISIIOLLETOCS B OTIpe/ie/ieHHbIX YMCTBEHHbIX HaBbIKaX. B mporiecce ma-
TeMaTUUeCKOM [esaTeJIbHOCTU B apCeHa/l TIPUEMOB U MeTO/IOB UeJ/IOBeYeCKOTO MBIIIJIeHHUST
eCTeCTBeHHbIM 00pa30M BK/IHOUAIOTCS WHAYKLUS U AedyKius, 0000ijeHre U KOHKpeTH3alus,
aHaM3 U CUHTe3, K/IaCCU(UKALIMS U CUCTeMaTh3anysi, abcTparupoBanue U aHanorusi. OObeKThI
MaTeMaTHUeCKUX YMO3aK/IloUeHWd W TIpaBWIa WX KOHCTPYMPOBAHHUSI BCKPBIBAIOT MeXaHW3M
JIOTUYEeCKUX TIOCTPOEHMH, BbIpabaThIBAIOT yMeHUsT (OPMY/IMpPOBaTh, OOOCHOBBIBATH U
JIOKa3bIBaTh CYXKIEHHS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOe MbllljieHre. Bexyijasi posb
TIPUHA/JIEKAT MaTeMaThKe B (POPMHUPOBAHUM a/TOPUTMHUYECKOTO MBIIUIEHUS U BOCIIUTaHUU



yMeHU# JeliCTBOBATh 10 3aJjaHHOMY aJrOpuTMy M KOHCTPYHUPOBaTh HOBble. B xoje perieHus
3a/lay — OCHOBHOM YyueOHON [lefTebHOCTM Ha YpOKaXx MaTeMaTWKd — pPa3BUBaOTCA
TBOpYECKasi ¥ NMPUK/IaZHasi CTOPOHbI MbIIIEHUS.

OO6yueHre MaTeMaTHKe /laeT BO3MOXXHOCTb pa3BHBaTh y yualllMXCsl TOUHYIO, SKOHOMHYIO U
MH()OPMaTHUBHYIO peub, yMeHHe OTOMpaTh Haubosee TMOAXOAAIIVE S3bIKOBbIE (B YaCTHOCTH,
CUMBOJ/IMYECKHe, TpauuecKue) cpefCcTBa.

Maremaruueckoe obpa3oBaHWe BHOCHUT CBOW BK/IaJ B (OpMUpOBaHHWe O0Iell KyJ/bTYphbI
yesioBeka. HeoOX0AWMBIM KOMIIOHEHTOM 0OLell KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
sB/IsieTcsl 00ljee 3HAKOMCTBO C MeTOZAMH TIO3HAHHWS JI€HCTBUTENBHOCTH, IPeJCTaBIeHHe O
npegMeTe M MeTOJe MaTeMaTHMK{, ero OT/IMUYMS OT MeTOJ0B eCTeCTBeHHbIX M I'yMaHWUTapHBIX
HayK, 00 OCOOEHHOCTSIX TpPHMEHEeHHsI MaTeMaTHKH [ pelleHus HayuHbIX U TIPUK/IaHbIX
3ajau.

M3yueHre mMaTeMaTHKHU CIIOCOOCTBYeT 3CTETUUECKOMY BOCITMTAHUIO Ye0BeKa, TTOHUMAaHHIO
KpacoTbl M M3sIljeCTBa MaTeMaTU4YeCKUX PacCy’K/eHUM, BOCIIPUATUIO FeOMeTpUYeCKUX (opm,
YCBOEHUIO UJieU CUMMETPHH.

Victopust pa3BUTHsL MaTeMaTHUYeCKOro 3HaHUS [aeT BO3MOKHOCTb IIOMOJIHUTH 3arac
VICTOPUKO-HayUHBIX 3HaHUI HIKOJbHUKOB, C(POPMHUPOBaTh y HUX Mpe/CTaB/leHUs] 0 MaTeMaTHKe
KakK 4yacT oO1leuesioBeueckoi Ky/abTypbl. 3HAKOMCTBO C OCHOBHBIMK MCTOPHUECKMMH BeXaMu
BO3HMKHOBEHUS M Pa3BUTHUSI MaTeMaTUUeCKOW HayKH, C UCTOpHel BeJIMKHUX OTKPLITUNA, UMeHaMu
JI0/lel, TBOPUBILMX HAyKYy, AOJ/DKHO BOWTHU B MHTe/UIEKTYa/bHbIM O6arax KaxJoro KyJabTypPHOTO
yesioBeKa.

V. JINUHOCTHBIE, MeTdallpeAMEeTHbIC U MpeaAMETHbIE€ Pe3y/IbTAdThl 0CBOCHUSA y‘lEGHO[‘O

npegMmera «MaremaTuka»

5-9 knaccel
JINUHOCTHBIMM  pe3y/JbTaTaMHU U3yuyeHUs1 TmipeameTa «MartemaTuka» (B Buze
C/IeAyIoImUX yueOHbIX KypcoB: 5—6 kKimacc — «MartemaTuka», 7-9 Kimacc — «MareMaTHKa»

(«Anrebpa» u «I'eoMeTpUsi») SBIAIOTCS C/IeAYIOIIME KaueCTBa:

— He3aBUCUMOCTb ¥ KPUTUYHOCTD MBILLIIeHVS;

— BOJI1 ¥ HACTOMYMBOCTD B IOCTW)KEHUU LIeJIH.

CpeCcTBOM OCTVKEHUS 3TUX Pe3yJ/IbTaTOB SIBJISIeTCS:

— cucTeMa 3aJjaHri yueOHUKOB;

— TipeJcTaB/ieHHasl B yueOHMKaX B SIBHOM BH/le OpraHM3allysi MaTepuasa Io MPUHLIUITY
MUHHMAKCa;

— WCMO/b30BaHWE COBOKYMHOCTM TEXHOJIOTHM, OpHUEHTHMPOBAHHBIX Ha pa3BUTHE
CaMOCTOATE/IbHOCTU U KPUTUUHOCTU MBIIIEHUA: TEXHOJIOTUS CUCTEMHO- [eATeJIbHOCTHOIO
1oJixo/ia B 00yueHUH, TeXHOJIOTHS OLleHUBAHUSI.

MemanpedmemHbimu pe3yibTaTaMu U3y4yeHHs: Kypca «MareMaTuKa» sIB/IsSeTCs
dbopMrpoBaHUe YHUBepCaIbHBIX yueOHbIX AeticTBuil (YY ).

Pecynssmuenbie YY/I:

5-6-1i Knaccol

— CaMOCTOSITeNTBHO 0OHapyxcusamsb v (HOPMYJTUPOBATh yueOHY 0 MpobieMy, OrpeieNsiTh 1[e/1b
yueOHO [1eSTeTbHOCTH, BBIOMPATh TEMY TIPOEKTa;

— @bl0gU2AMb BEPCUU pelleHus Mpob/eMbl, 0CO3HaBaTh (M MHTEPIIPETUPOBATH B C/Iydyae
HeoOXOZAMMOCTH) KOHEUHBI pe3y/bTaT, BbIOMpaThb CpEACTBA /JOCTIDKEHUS IeIM U3
TIPe/I/IOXKEHHBIX, @ TAK)Ke UCKaTh UX CAMOCTOSITE/ILHO;

— cocmaegnsmb (VHAWBUAYANBHO WM B TPYMIE) TJIAH pellieHusl MpobseMbl (BBITOTHEHUS
TIPOEKTa);

— paboTas 1o MIaHy, ceepsimb CBOU JEWCTBUS C IIe/bI0 U, TIPU HEOOXOAUMOCTH, UCTIPABIIATh
OIIMOKK CaMOCTOSITE/TbHO (B TOM UHC/Ie M KOPPeKTHPOBATh IUIaH);

— B JMajioTe C YUUTEJIEM CO8epUIeHCMB08aAMb CAMOCTOSTE/IbHO BbIpAaOOTaHHbIE KPUTEPUH
OLIEHKH.



7-9-1i Knaccwl

— CaMOCTOAITeIbHO OOHapyxcugamb W  (popmyaupoeamp T1pobneMy B K/IacCHOW U
WH/IUBU/yaTbHOUM yueOHOU [1esiTe/TbHOCTH;

— 8bl08U2aMb BEPCUM pellleHusi MpobsieMbl, 0CO3HABaTb KOHEUHbIN pe3ysbTaT, BbIOMpATh
CpeJCTBa IOCTU)KEHUS 11eJ1d U3 TIPe/IJI0XKeHHBIX UK UX UCKAThb CaMOCTOSITE/IbHO;

— cocmaensmb (MHAWBUAYaJbHO WIKA B TPYIIe) TUlaH pelleHus npoOsieMbl (BBITIOTHEHUS
MPOEeKTa);

— noobupams K Kaxk10# npobsieme (3a/1aue) afieKBaTHYIO el TeOpPeTHUECKYI0 MOJIeb;

— paboTasi TI0 Mpe//IOXKEHHOMY WJTH CaMOCTOSITeJTbHO COCTAB/IEHHOMY IIJIaHY, UCNO/b308aMb
Hapsly C OCHOBHBIMU U [IOMOJHUTE/IbHbIE CpeJCTBa (CrpaBOYHasi JIATEpaTypa, CJIOXKHBIE
TIpruOOpBI, KOMIIBIOTED);

— NJIGHUPOBaMb CBOIO UH/IMBHAYa/bHYI0 00pa30BaTebHYI0 TPAaeKTOPHUIO;

— pabomamb TIO CaMOCTOSITEJIbHO COCTaBJIEHHOMY TIIaHYy, CBepsSisiCb C HUM U C IIeJIbi0
JiesiTeTbHOCTU, UCTIPaBJIsisi OIIMOKH, UCTIOJb3Ysl CaMOCTOSITe/IbHO MOA00paHHbIe cpe/icTBa (B TOM
uucie u IHTepHeT);

— cBOOOZIHO N0/1b308aMbCs BIPAOOTaHHBIMU KPUTEPHUSIMU OLIEHKU U CAMOOL|eHKH, UCXO/Is U3
1[eJTd ¥ UMEFOIIUXCSI KpUTEPHUEB, pa3inyasi pe3y/bTaT v CIIoCOObI 1eMCTBUM;

— B XO/le TIpe/iCTaB/IeHHs NPoeKTa 0a8amb OYeHKy ero pe3yJibTaTam;

— CaMOCTOSITe/TbHO 0CO3HA8AMb TIPUUWHBI CBOETO yCIIeXa UM HeYCIleXa U HaXOAWUThb CII0CO0bI
BBbIXO/Ia U3 CUTYyalLUU HeyCIiexa;

— ymemb OYeHUmMb CTelleHb YCIIEIIHOCTH CBOeld WHAMBH/YalbHOW 00pa3oBaTebHON
JesITeJIbHOCTY;

— 0daeamb OUYeHKy CBOWMM JIMUHOCTHBIM KauyeCcTBaM M 4YepTaM xapakTepa («KakoB si»),
orpe/iesisiTh HarpaB/ieHUs] CBOEro Pa3sBUTHS («KAKUM S XOUy CTaTb», «UTO MHe JJIg 3TOr0 Hajo
caienaThb»).

Cpedcmeom  cpopmuposaHusi perynsiTUBHbIX Y Y]l cCilyKaT TeXHOJIOTUS CHUCTEMHO-
JesiTe/IbHOCTHOTO TO/X0/a Ha 3Tare U3yueHusi HOBOTO MaTepuasia U TeXHOJIOTHsSI OLleHUBaHUs
oOpa3oBaTe/ibHbIX JOCTH)KeHUM (yueOHBIX yCTIexoB).

IHo3naeamenbvubie YY/:

5-9-11 Knaccwl

— aHaAu3upo8amnb, CpagHUBAMb, Kaaccuguyuposams u 0606wjams GakThl U SBIEHUS;

— ocyuwjecme/nsimb CpaBHEHHe, CEPUALIHI0 M K/1aCCU(UKALIHI0, CAMOCTOSITE/TbHO BbIOMpast
OCHOBAHMsSI U KDUTEPHUH [I/I1 YKa3aHHbBIX JIOTUUECKHUX OTepaliiii; CTPOUTh K/IaCCUGBUKALIUIO MTyTEM
JUXOTOMHUECKOTO ZiejieHus (Ha OCHOBE OTPHIIAHNA);

— Ccmpoumb JIOTUYeCKHU OOOCHOBaHHOE PpacCy’K/eHWe, BKJ/IIOUAloIlee yCTaHOBJIEHUEe
TIPUYMHHO-CJIeICTBEHHBIX CBSI3€H;

— c030a8amb MaTeMaTUUeCKHe MO/IeIH;

— COCTaB/IATH TE3UChI, Ppa3/JUUHble BW/bl IIIAHOB (TIPOCTBIX, CJIOXKHBIX M  T.IL).
[Tpeo6Gpa3oBbiBaTh WHGOPMALIMIO W3 OJHOTO BHA B JApyrou (Tabimily B TEKCT, AWarpammy
mp.);

— 8blUUMbIBAMb BCE YPOBHHU TEKCTOBOW MH(OPMAI[UH.

— yMemb onpeoe/nsimb BO3MOKHbI€ UCTOUHHUKUA HEOOXOZAMMBIX CBeZIeHUH, TIPOM3BOJUTh TIOMCK
WH(OPMalLIMH, aHaIM3UPOBATh M OIIeHUBATh €€ I0CTOBEPHOCTb.

— TOHMMasI TTO3UIUI0 JPYrOro Ye/ioBeKa, pa3iudamb B €r0 peud: MHeHHe (TOUKY 3peHHs),
JI0Ka3aTeIbCTBO (apryMeHTbl), (DaKThI; THUITOTe3bl, aKCUOMBI, TEOPUH. [1J11 3TOT0 CaMOCTOSITeTbHO
WCMO/b30BaTh pPa3/iiuHble BH/AbI uTeHWs (M3ydarolee, IMPOCMOTPOBOE, O3HAKOMHUTEJ/IBLHOE,
TIOMCKOBOE), TIPUEMBI CITyIIIaHUS.

— CaMoMy €030a8amb WCTOYHHUKKA MH(GOpPMAIMM pa3HOrO THIA W /IS Pa3HbIX ayJUTOPHH,
cob/ro1aTh UHPOPMAITMOHHYIO TUTHEHY U MpaBuia MH(HOPMAaI[MOHHOH 6e301acHOCTH;

— yMemb UCNO/b3068aMb KOMIbIOTEPHBIE K KOMMYHHUKAIJMOHHBIE TEXHOIOTHH KaK UHCTPYMEHT
JUI1 OCTVDKEHHs] CBOMX I[eJiel. YMeTb BbIOMpaTh aJieKBaTHbIE 3ajJjaue WHCTPYMEHTa/IbHbIe
MIpOrpaMMHO-arapaTHbIe CPeICTBA U CEPBHUCHI.



Cpedcmeom ¢popmuposeaHusi TIo3HaBaTebHBIX Y'Y/ ciyaT yueOHbI MaTepHana U TIpexKze

BCEro NpO/JyKTUBHbIE 3a/laHusI yueOHUKa.

— Wcnonp30BaHne MaTeMaTUyeCKUX 3HaHWUU JIJIs1 PellleHus pa3/IMYHbIX MaTeMaTU4eCKUX 3a/a4
Y OLICHKH I10JIyYeHHBIX pe3yJIbTaTOB.

— COBOKYITHOCTb YMEHUH 110 UCII0/Ib30BaHUIO [J0Ka3aTeJIbHOM MaTeMaTUyeCKOU peuw.

— COBOKYNHOCTb yMeHHH 10 pabore ¢ uHbopmaiuell, B TOM uuC/le U C Pa3/IUUHBIMU
MaTeMaTU4eCKUMHU TeKCTaMH.

— YMeHUs1 UCIIO/Ib30BaTh MaTeMaTHUeCKue CpefCTBa [Jis U3y4YeHUs U OIUCAHUs peaslbHbIX
TIPOL{eCCOB U SIBJIEHUM.

— He3aBUCHMMOCTb ¥ KDUTUUHOCTD MBILLIJICHUS.
— Bosis ¥ HaCTOMUYMBOCTD B JOCTVXKEHNUH L{eJTH.

KommyHukamueHble YY/I:

5-9-11 Knacchbl

— CAMOCTOSITe/TbHO Op2aHU3068bl8aMb YuebHOe B3aMO/IeHiCTBYE B TpyIIIe (orpezesisiTh 00IIme
1[e/1, I0TOBAPUBATHLCS APYT C IPYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3peHMsI, Npu8oOUMb ap2yMeHmbl, TIOATBePKJasi UX (paKTamu;

— B IMCKYCCUU yMemb 8bI0BUHYMb KOHTPAPT'YMEHThI;

— YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHI0, C JOCTOMHCTBOM Npu3Hag8amb
OIMOOYHOCTh CBOETO MHEHUS (€C/TM OHO TaKOBO) U KOPPEKTUPOBATh €ro;

— MOHUMasI TIO3ULIMIO IPYTOr0, pa3auyams B ero peur: MHeHUe (TOUKY 3peHust),
Jl0Ka3aTenbCTBO (apryMeHThl), aKThl; TUTIOTe3bl, aKCUOMBI, TEOPHH;

— yMemb B3IJISSHYTb Ha CUTYyal[MI0 C MHOM MO3ULUK U 00208apUBAMbCS C JIFOJJbMU UHBIX
MO3ULIAN.

Cpedcmeom popmuposaHusi KOMMYHUKAaTUBHBIX YY/] CayKaT TeXHOJIOTHs TPoOIeMHOro
oOyueHus1, opraHu3aiusi pabOThI B MasbIX TPYyIMaX, TakXKe WCII0/Jb30BaHWE Ha YypOKax
TeXHOJIOTHH JINYHOCTHO- OPHEHTUPOBAHHOT'O ¥ CUCTEMHO- [IesITe/TbHOCTHOT'O 00yUeHus.

IIpeaMeTHBIMHU pe3y/IbTaTaMU HM3yuyeHUs rpeiMeTa «MareMaTHKa» SIBASIOTCS CeAyIOLIe
yMeHUsl.
5-M K/1acc

Hcnonb3oeamp Tpu pellleHWM MaTeMaTU4eCKHX 3a7lady, UX ODOCHOBaHMM U IIPOBEpKe
HaW/IeHHOT'O pelleHus] 3HaHUe:

- Ha3sBaHMM M T0C/Ie[0BaTeJIbHOCTM 4YKMCe/l B HaTypaJbHOM pszly B Ipefesax
1 000 000 (c KaKOro uMC/ia HAUMHAETCS 3TOT Psifl, KaK 00pa3yeTcs KaXkJoe Caenyroliee Yhc/o B
3TOM psifly);

- Kak oOpa3syeTcs Kax/asi CleAyroasi CYéTHasi eAUHHLIA;

- Ha3BaHMA U N10C/Ie[j0BaTeIbHOCTb Pa3psiloB B 3alIMCH YUCIIA;

- Ha3BaHWUs U NI0C/Iel0BaTeIbHOCTD IepPBbIX TPEX K/1aCCOB;

- CKOJIBKO pa3sps/i0B COZePKUTCS B KaXK/IOM KJlacce;

- COOTHOLIEHWe MeXy paspsjamy;

- CKOJIBKO e[JUHHL] KaXX/J0r0 KJlacca COZep>KUTCS B 3alMCH YNCIIa;

- KaK yCTpOeHa MO3ULIMOHHAas JeCITUYHasA CUCTeMa CUMC/IeHNST;

- eIMHULIBI M3MepeHUsl BeJIMUMH (J/IMHA, Macca, BpeMs, IUIOLaZlb), COOTHOLIEHUS
MeXJy HUMU;

- JleCITUUHBIX 1po0OSIX 1 MpaBU/ax JeMCTBUM C HUMU;

- cpasHUBamMb AeCTUUYHbIE APOOU;

- 8bINO/HAMB OTepaluy HaJl feCITUUHBIMU ApOo0siMY;

- npeobpasoebi8amb IeCATUUHYIO IPOOb B OOBIKHOBEHHYIO Y Ha000pOT;

- OKpy2/mb Liefible Yncia U JieciTUUHbIe Apoou;

- Haxooumb MPUOIVDKEHHBIE 3HAaUeHHSI BeTMYMH C HeJJOCTAaTKOM U U30BITKOM;

- 8bINOAHAMb NPUOMKEHHBIE BHIUMC/IEHNS U OLIEHKY UKC/IOBOTO BbIPayKEHUS;

- (GYHKLUMOHAMBHON CBSI3W  MeXJy TpyMraMud BeJduyuH (1jeHa, KOJIMYeCTBO,
CTOMMOCTh; CKOPOCTb, BpeMsl, pacCTOSHHWE; TPOU3BOAUTEBHOCTb TPY/la, BpeMsi pabOTBhI,



pabora).

BbinonHsimpb ycTHble BbiuucieHus (B mpegenax 1 000 000) B ciydasiX, CBOJUMBIX K
BbIUKC/eHUsM B mipefiesiax 100, ¥ MUCbMeHHbIe BBIUKMC/IEHUS] B OCTaIbHBIX CTy4asiX; BHIMOIHSTD
TIPOBEPKY NPaBU/IbHOCTY BbIUMCIEHUH;

- 8blNO/MHAMb yMHOXeHue U genenue ¢ 1000;

- 8bIYUC/ASAMb 3HAUEHUS] UYMCJIOBBIX BBbIpaXKEHWM, cofepxkalux 3—4 [eicTBUsl CO
CKOOKaMu U 6e3 HUX;

- pewiams MPOCThbIe U COCTaBHbIE TEKCTOBLIE 3a/1auy;

- 8bINUCHIBAMb MHOXXECTBO BCEBO3MOJKHBIX pe3y/bTaTOB (MCXOZO0B) IMPOCTEHIINX
CJly4alHbIX 5KCIIePUMEHTOB;

- HAaxXo0umb BepOSITHOCTH TIPOCTEUIINX CTyUalHbIX COOBITHIA;

- pewamb yA0OHBIM 7151 cebsi criocobom (B TOM YMC/ie U C TOMOILBI0 TabJIUI] U
rpadoB) KOMOWHATODHbIEe 3a/laud: HA T[E€PeCTaHOBKY W3 TPEX 3JIEMEHTOB, TIPaBUIIO
TIpOKM3Be/leHNs], YCTaHOBJ/IEHME UKCJa [1ap Ha MHOXKeCTBe U3 3—5 3/1IeMEeHTOB;

- pewiamb ya06HBIM fjisi cebst criocoboM (B TOM YMC/Ie M C TOMOIIBbIO Tab/uI] U
rpadoB) JiorHyecKue 3alauk, cojiepyKalijye He 6osiee TPEX BbICKAa3bIBAaHUM;

- yumamb WHGOPMAIUIO, 3alMCAHHYI0 C TIOMOIIBIO JIMHEMHBIX, CTOA0YAThIX U
KPYTOBBIX IarpaMM;

- cmpoumb TIPOCTeUIINe TUHEeHHbIe, CTO/I0UaThie M KPYTOBbIe JUArpaMMbI;

- HAxoO0umb pelleHUs <«KU3HEHHbIX» (KOMIIeTEHTHOCTHBIX) 3aJay, B KOTOPbIX
WCTIOJIb3YIOTCSI MaTeMaTUueCcKre Cpe/iCTBa;

- co30a8amp NPOAYKT (pe3y/bTaT MPOEKTHOM JesITe/IbHOCTH), [JIs1 U3yUeHUs1 U ONUCaHUs
KOTOPOT0 UCII0JIb3YIOTCS MaTeMaTUueCKue Cpe/iCTBa.

6-1 KJ/1acc

Hcnoab3oeamp Tipy pellieHWH MaTeMaTHUeCKUX 3a/iau, UX 000CHOBaHWUH U TIPOBEPKe
HaliJJleHHOT'O pellleHNsl 3HaHue O:

- packnadbleamp HaTypaibHOE UKC/I0 Ha MPOCThie MHOXKUTEJIH;

- HaxoOumb HaubOJbIIKK OOIMK JenuTeb W HaWMeHbllee o00lljee KpaTHOe
HEeCKOJIbKUX YUCeT;

- OTHOLLIEHUSIX Y POMOPLUSIX; OCHOBHOM CBOMCTBE MPOIOPLIY;

- TIpSIMOY 1 0OpaTHOM TIPOTIOPIIMOHAIBHBIX 3aBUCUMOCTSIX, M UX CBONCTBAX;

- MPOLIeHTAaX;

- 1[eJIBIX ¥ APOOHBIX OTPHUIAaTeTbHBIX YMC/IaX; Pal[HOHATbHBIX UHC/IAX;

- TipaBUJie CPaBHEHUs paljUOHAIbHbBIX YMCET;

- MpaBWIax BBITIOJHEHUs] OMepaluii HaJ, paljMoHaIbHBIMKA UKCIaMU; CBOMCTBaX
orepaLyii.

- de/iumb YUCJIO B JAHHOM OTHOIIIEHUU;

- HaxoOumb HEeW3BECTHbIM UjIeH MPOMOPLIUY;

- Haxooumb JAaHHOe KOJMYeCTBO TPOLIEHTOB OT YMC/ia U YKUCIO TI0 U3BECTHOMY
KOJIMUEeCTBY TMPOLIEHTOB OT HEro;

- HaxXoO0umb, CKOJIbKO MPOLIEHTOB OJJHO YMCJIO COCTaBJIsIeT OT [JPyroro;

- yg8eau4yusamp U yMeHbLIaTh YUC/I0 Ha IaHHOE KOJIMYeCTBO MPOLIEHTOB;

- peluamp TeKCTOBbIE 33/lJaul Ha OTHOILIEHHSI, TIPOTMIOPLIMU U TPOLIEHThI;

- CpasHuUBamb JBa paLMOHA/IbHBIX YHC/Ia;

- 8bINO/IHSAAMb OTepaliiy HaZl palMOHaTbHBIMU UKCIAMU, WCII0J/Ib30BaTh CBOMCTBA
orepaLyii Jijisl yIpoLieH!s BbIYUC/IeHUM;

- pewiamb KOMOMHATOPHBIE 3a/1aUM C TIOMOII[BIO MPABU/Ia YMHOKEHUST;

- HaxoOumb BepOSITHOCTH MPOCTEUIITNX CTyYalHbBIX COOBITHM;

- peluams TIpOCTeHIIINe 3a/Jaull Ha OCEBYIO U L|eHTPalbHYI0 CHMMETPUIO;

- pewiamp TIPOCTEMILIMe 3a7jaud Ha pas3pe3aHue U COCTaB/eHWE TeOMeTpPUUeCKUX



- HaXOOUMb peLleHUs] <« KU3HEHHBbIX» (KOMIIeTEeHTHOCTHBIX) 3a/ay, B KOTOPbIX
VCTIO/B3YIOTCSl MaTeMaTUuecKue CpefiCTBa;

- co30asamb TPOAYKT (pe3y/bTaT MPOEKTHOUW [eATeNIbHOCTH), [/ U3yueHUs U
OIMCaHUsI KOTOPOT'0 UCII0JIb3YIOTCS MaTeMaTU4eCcKre CpefiCTBa.

7-# K1acc.
Anreopa

Hcnonb3oeamp TpU pellleHMM MaTeMaTH4eCKUX 33a7lady, UX ODOCHOBaHMM U IIPOBEpKe
HaWZIeHHOT'O pelleHus 3HaHKe O:

- HaTypa/jbHbIX, LieJblX, palOHAIbHBIX, WPPALMOHAIbHBIX, JelCTBUTE/IbHbIX
yucax;

- CTeleHU C HaTypasbHbIMU ITOKa3aTe/IsIMU U UX CBOMCTBAX;

- OJJHOW/IeHAaX Y MpaBuiax JeUCTBUN C HUMU;

- MHOrO4/IeHax U NpaBuIax AelCTBUM C HUMY;

- (dopMyax COKpalLEHHOTO YMHOKEeHUST;

- TOKJ,eCTBax; MeTo/ax JloKasaTe/bCTBa TOXK/EeCTB;

- JIMHEUHBIX YPaBHEHUSX C OZJHOM HEM3BEeCTHOU Y MeTO/aX MX pellleHus;

- cucTeMax [BYX JIMHeHHbIX YpaBHEHUU C [BYMsI HeM3BeCTHBIMM U MeTOZax MX
peLleHusl.

- BbinonHame AelcTBUS C OJHOWIEHaMH ¥ MHOTO4/IeHaMUy;

- Y3Haeamb B BbIPAKEHUSX (POPMYJIbI COKPALIEHHOTO YMHOXXEeHHS U IPUMEHSTh UX;

- packnaobl8amb MHOTOY/IeHbl HA MHOXKUTe/IH;

- 8bINO/HAMb  TOXKAECTBEHHble  TpeoOpa3oBaHUs  LefbiX  anrebpanvecKux
BbIpa’KeHUH;

- 00Ka3bl8amp MPOCTeMIIINe TOX/eCTBa;

- HaxoOumb YMCJI0 COYETAaHUW 1 YUCJIO pa3MellleHUi;

- pewiamb TUHeNHble YPaBHEHUs C OJHOM HeU3BeCTHOW;

- pewamb CUCTeMBI [BYX JUHENHbIX ypaBHEHUW C JBYMsl HEU3BECTHbIMU MeTO[OM
TIOZICTAaHOBKU U METO/[OM a/ireOpanyecKoro CI0KeHHsT;

- pewamb TeKCTOBbIE 3a/la4X C [IOMOLLBIO JIMHEWHBIX YPaBHEHUMN U CUCTEM;

- HaxoOoumb pelleHusl <« KU3HEeHHBIX» (KOMIETeHTHOCTHBIX) 3a/lau, B KOTOPBIX
VCTIO/B3YIOTCSl MaTeMaTUuecKue CpefiCTBa;

- co30asamb TPOAYKT (pe3y/bTaT MPOEKTHOW [eATeNIbHOCTH), [/ U3yueHUs U
OIMCaHUsI KOTOPOT'0 UCII0JIb3YOTCS MaTeMaTU4eCcKye CpefiCTBa.

7-H KJ1acc.
I'eometpus

Hcnonb3oeamp TpU pellleHWH MaTeMaTU4YeCKHUX 337lady, WX ODOOCHOBAaHWM U TIPOBEpPKe
Hal/IeHHOI' 0 pellleHus 3HaHKe O:

- OCHOBHBIX F€OMEeTPHUYECKUX MOHATHUSX: TOUKa, MpsiMasi, MJIOCKOCTb, JIy4, OTPe30K,
JIOMaHasi, MHOT OyT'0JIbHUK;

- oTipeZie/IeHUH yTiia, OMCCeKTPHUCHI YT71a, CME>KHBIX U BePTUKA/IbHBIX yTJIOB;

- CBOMCTBAaX CMeKHBIX U BePTUKa/bHbIX YIJIOB;

- OTipe/ie/IeHMM paBeHCTBa TreoMeTpUYecKuX (uryp; Tpu3HaKax paBeHCTBa
TPeyroJIbHUKOB;

- reOMeTpUUeCKMX MeCcTaxX Touek; OWCCeKTpuce yria ¢ CepeJuHHOM
neprieH/IMKYyJIsipe K OTPe3Ky Kak reOMeTpUYeCKUX MecTaxX TOYek;

- oTipeJie/IeHUM TapassiefbHbIX TMPSMbIX; MPU3HAKaxX W CBOMCTBax MapasiebHbIX
NPSIMBIX;

- aKCHOMe Tapasiie/lbHOCTU U eé KpaTKOW UCTOpUHY;

- (opmyJie CyMMBI yI/IOB TPEYrO/IbHUKA;



- oIpe/ieJIeHUHU U CBOMCTBAX CpeJiHel JIMHUY TPeyrO/IbHUKA;

- Teopeme darneca.

- IlpumeHsamb CBOMCTBA CMEKHBIX M BEPTHKAJ/IBHBIX YIVIOB IIPU PeLlleHuH 3a/ay;

- HaXo0OuUmMb B KOHKDETHBIX CHUTyallMsiX paBHble TPEYrOJbHUKU U [JOKasblBaTb UX
PaBeHCTBO;

- YyCcmaxaseAueams napasie/IbHOCTb NPSIMBIX M [IPUMEHSTh CBOKWCTBA Iapasljle/IbHbIX
NIPSIMBIX;

- NpUMeHsMb TeopeMy O CyMMe YIJIOB TPeyrO/IbHUKa,;

- ucno/ab308amb TeOpeMy O CpeJiHel JIMHUM TpeyroJjibHUKa U Teopemy PDasneca npu
pellleHuH 3a/ay;

- HaXOOUMb pelLleHUsl <« KU3HEHHBbIX» (KOMIIeTEeHTHOCTHbIX) 3ajay, B KOTOPbIX
VICII0JIb3YIOTCSI MaTeMaThueCKue CpejCTBa;

- co30asamb TPOAYKT (pe3y/bTaT MPOEKTHOU [eATeNIbHOCTH), [/ U3yueHUs U
OIKMCaHUs KOTOPOIr'0 UCII0/Ib3YIOTCS MaTeMaTUUeCKHe CpeCTBa.

8-1 ki1acc.
Anredpa

Hcnonb3oeamp TpU pellleHWH MaTeMaTU4YeCKHX 3a7lady, WX ODOOCHOBAaHWM U TIPOBEpPKe
HaliJleHHOT' 0 pellleHHs] 3HaHUe O:

- anrebpanueckoit po6H; 0CHOBHOM CBOMCTBe /Ipo0u;

- npaBW/Iax JIeHCTBUi € anrebpanyecKrMu Jpo0smu;

- CTeTIeHsIX C LIeIbIMY TI0Ka3aTe/sIMU M UX CBOMCTBAX;

- CTaH/|apTHOM BH/le UNCIIa;

|
- GYHKIUSAX + =hu b o=y’ v '-'_ , IX CBOMCTBax U rpagukax;
L

- TIOHSITUYM KBa/[PaTHOTO KOPHS U apu(pMeTHUeCKOro KBa/[paTHOTO KOPHS;

- CBOMCTBax apu(pMeTHUeCKHX KBa/IpaTHbIX KOPHeH;

- byHKUMK v~ , €€ CBOMCTBAxX U rpaduke;

- dbopMyie /i1 KOPHel KBaIpaTHOTO ypaBHEHHUSI;

- TeopeMe BueTa zijist MpUBeAEHHOTO U 00IL[eT0 KBaJ[paTHOTO YPABHEHHST;

- OCHOBHBIX MeTO/IaX PpellIeHus Lie/bIX palMOHa/NbHBIX YpaBHEHUHN: MeToje
pas/ioyKeHUsi Ha MHOXKUTE/IM U MeTO/ie 3aMeHbl HeM3BeCTHO;

- MeTo/ie pellieHHs IPOOHBIX paLMOHa/TBHBIX YPaBHEHUH;

- OCHOBHBIX MeTO/]aX PellleHHs CUCTeM Pal[MOHA/IBHBIX YPaBHEHUH.

- Cokpawjamb anrebpanueckue Apoou;

- 8bINO/HAMb apUPMeTHUECKHe IeHCTBUS C anreOpanuecKuMu Ipobsmu;

- ucnoab308amb CBOWCTBA CTeTeHeH C Iie/IbIMU TTOKa3aTe/IsIMU TIPY pellieHrH 3a/jay;

- 3anucbleamb YKUC/a B CTaHJapTHOM BUJE;

- 8bINO/HAMb TOXKJECTBEHHbIE TIPe0Opa30BaHUs PAL{MOHA/IBHBIX BbIPaXKEHUH;

w " (5]
- cmpoumb Tpabuku GYHKIUM « =hRe+bh o=y’ v M MCM0JIb30BaTh HX

CBOMCTBA MPH PeLIeHUH 3a7iay;

- 8bIYUC/AAMDb apUPMeTUUeCKHIe KBa[paTHbIe KOPHH;

- NnpuMeHsimb CBOWCTBAa apu(MeTUYeCKUX KBa/IPAaTHBIX KOPHEH Ipy pelleHun
3a71ay;

- cmpoumb TpaduK GYHKIMUA + ~- » W UCIOJIb30BATh €r0 CBOMCTBA MPU PeIeHUN
3a71ay;

- pewamb KBaJpaTHbIE ypaBHEHUS;

- npumeHsimp TeopeMy Bueta rpu peliieHuH 3a/au;

- pewamb LieJible paliOHa/IbHbIEe YPABHEHUSI METOZIOM Pa3/IOKeHHsI Ha MHOKHUTETN
Y METO/IOM 3aMeHbl HEU3BEeCTHO;

- pewiamb IpOOHbIe ypaBHEHUSI;

- pewamb CUCTeMBI PaljIOHAIbHBIX YPaBHEHHH;



- pewiamb TEeKCTOBble 3a/laud C IIOMOLBI0 KBaZIpaTHBIX M PpalMOHAJIbHBIX
yPaBHEHUH U UX CHUCTeM;

- HaXOOUMb pelLleHNsl <« KU3HEHHBbIX» (KOMIIeTEeHTHOCTHBIX) 3ajay, B KOTOPbIX
VCTIO/B3YIOTCSl MaTeMaTUuecKue CpefiCTBa;

- co30asamb TPOAYKT (pe3y/bTaT MPOEKTHOU [eATeNIbHOCTH), [/ U3yueHUs U
OIMCaHUsI KOTOPOT'0 UCII0JIb3YOTCS MaTeMaTU4eCcKre CpefiCTBa.

8-i1 Kiacc.
I'eomeTpus

Hcnonbzoeampb TIpU pellleHWH MaTeMaTUuecKUX 3aflau, WX ODOCHOBaHMM U TIPOBepKe
HaU/IeHHOT'O pelleHus 3HaHUe O:

- oripe/ie/ieHUM  TilapasuiesiorpaMMa, pomb0a, TpsIMOYTO/ibHUKa, KBajpaTa; UX
CBOMCTBAxX W NPU3HAaKaXx;

- orpeje/ieHUM TpareLyy; 3JIeMeHTax TpareLyy; TeopeMe O CpeJHel JIMHUU
TparneLuy;

- orpeieJieHUM OKPY>KHOCTH, KpyTra ¥ UX 3/IeMEHTOB;

- TeopeMe 00 U3MEpPEHUH YTJIOB, CBSI3aHHBIX C OKPYKHOCTHIO;

- orpefie/ieHMM U CBOMCTBaX KacaTelbHbIX K OKDPY)XHOCTH; TeOpDEMEe O paBeHCTBe
JIBYyX KacaTesbHbIX, TPOBEJEHHBIX U3 OJHOW TOUKU;

- orpe/ieJieHUM BIMCAHHOM U OMMCAHHOM OKPY>KHOCTEM, UX CBOMCTBAX;

- orpefieJieHUM TpPUrOHOMeTprUueckue GYHKIMM OCTPOrO  yIJla, OCHOBHBIX
COOTHOLIEHUN MeXAy HUMU;

- MpUEMax pereHus MPSIMOYTOJIbHBIX TPeYT0/IbHUKOB;

- TPUTOHOMeTpUYeCcKrx (yHKUUsX yroB ot 0 go 180°;

- TeopeMe KOCUHYCOB U TeopeMe CUHYCOB;

- NIpUEMax pelleHUs MPOU3BOJIbHBIX TPEYTrOIbHUKOB;

- dbopMyax [/s IIOLIAZU TPEYTro/ibHUKA, TlapasiiesiorpaMMa, TpareLuy;

- TeopeMe ITudaropa.

- IMpumeHssimb TIpU3HAKK U CBOWCTBA MapasijiesiorpaMma, poM0a, TIpsSMOYTO/IbHIUKA,
KBa/lpaTa IpM peLleHny 3a/avy;

- peluamsb TIpOCTeHIIINe 3a/jJaui Ha TparieLuio;

- Haxooumb TPaflyCHYI0 Mepy YIJIOB, CBS3aHHBIX C OKPY>KHOCTbIO; yCTaHAaB/IMBaTh
WX PaBeHCTBO;

- NnpUMeHsIMb CBOMCTBA KacaTe/bHbIX K OKPY>KHOCTH MPH PeLLeHUH 3a/ay;

- peluams 3a/lauM Ha BIMCAHHYIO U OMTMCAHHYIO0 OKPYKHOCTb;

- 8bINO/IHAAMb OCHOBHbIE T'€OMETPUUeCKHWe TMOCTPOEHUs] C TOMOLLbI0 LUPKY/IS U
JINHEUKU;

- HaxoO0umb 3HayeHUs TPUTOHOMETPHUYECKMX (YHKLMM OCTpPOro yrja uepe3
CTOPOHBI MPSIMOYTO/ILHOTO TPeYTrO/IbHUKA;

- NpUMeHsiMb COOTHOLLEHUS MeXJy TPUTOHOMeTPUUeCKUMH (YHKLUSMU TPy
pellieHWM 3a/lay; B YaCTHOCTH, IO 3HAUEHWIO0 OJHOW W3 (YHKIMM HaxO[uUTh 3HAUeHHUs BCEX
OCTasbHbIX;

- pelams TIPSIMOYTOJIbHbIe TPeYTOIbHUKY;

- cgo0umb paboTy C TPUTOHOMeTpHUUYeCKUMH (GYyHKIMsSMH yrioB oT 0 go 180° K
CJIy4ar0 OCTPbIX YTJIOB;

- NpUMeHsIMb TeOpeMY KOCHHYCOB U TEOPEMY CMHYCOB NP PeLleHuH 3a7ay;

- peluamsb TIPOU3BOJIbHBIE TPEYTOTbHUKY;

- Haxooums IIOLaZU TPEYroJbHUKOB, MapasieslorpaMMOB, TpaneLui;

- npumensimpb Teopemy [ludaropa npu pelieHuu 3aay;

- Haxooumsb MPOCTeHIINe reoOMeTpUUeCKre BepOSITHOCTH;



- HaXOOUMb peLleHUs] <« KU3HEHHBbIX» (KOMIIeTEeHTHOCTHBIX) 3a/ay, B KOTOPbIX
VCTIO/B3YIOTCSl MaTeMaTUuecKue CpefiCTBa;

- co30asamb TPOAYKT (pe3y/bTaT MPOEKTHOUW [eATeNIbHOCTH), [/ U3yueHUs U
OIMCaHUsI KOTOPOT'0 UCII0JIb3YIOTCS MaTeMaTU4eCcKre CpefiCTBa.

9-1 KJ1acc.
Anredpa

Hcnonb3ogamp TIpU  pellleHMH MaTeMaTUyeCKMX 3a7ad4, UX OOOCHOBaHMM W TIPOBEpKe
Hal/IeHHOI' 0 pellleHus 3HaHKe O:

- CBOMCTBaX YMCIOBBIX HEPABEHCTB;

- MeTO/ax pellleHus! IMHeHbIX HepaBeHCTB;

- CBOMCTBAX KBa/[paTUUHOU (DYHKLIWY;

- MeTO/ax pellleHus KBa/IpaTHbIX HepaBeHCTB;

- MeTO/le UHTepPBaJIOB Ji/Isl pellieHUs] palliOHaIbHbIX HePaBeHCTB;

- MeTOZlax pelleHUs] CUCTeM HepaBeHCTB;

- CBOMCTBAX U rpauke QyHKIUU + =+~ TIPU HATypaJbHOM I;

- ornpeje/eHUH U CBOUCTBaX KOPHEW CTeIeH! n;

- CTereHsX C pal[MOHaIbHBIMU MTOKa3aTeasiIMU U X CBOMCTBaX;

- OTpeJie/IeHMM U OCHOBHBIX CBOMCTBax apu(pMeTHUeCcKOi mporpeccuy; (popmysie
JJ151 HAXOKJIeHUsI CYMMBbI €6 HEeCKOJIbKUX MepPBbIX UJIEeHOB;

- OTpeJie/IeHMM M OCHOBHBIX CBOWCTBaxX reOMeTpHUYecKOM Iporpeccud; (popmysie
JJ151 HAXOKJIeHUsI CYMMBbI €6 HEeCKOJIbKUX TepPBbIX UJIEeHOB;

- dopmyne gans  cymmbl OeCKOHEUHOW TreOMeTpUYeCKOW TPOrpeccud  Co
3HaMeHarTesieM, MeHbIIUM 10 MOZAYJ/II0 eJJUHULIbI.

- Hcnonb3oeamp  CBOMCTBA UMC/IOBBIX ~ HEPaBeHCTB /sl TpeoOpa3oBaHUS

HepaBeHCTB;

- 00Ka3bleamp NPOCTelillre HepaBeHCTBa;

- pewiamb JTMHelHbIe HepaBeHCTBa;

- cmpoumb TpapUK KBaZipaTUUHOM (YHKLIMM M MCII0/Ib30BaTh €ro IMpU pelleHUH
3ajay;

- pewiamb KBa/IpaTHbIE HEPABEHCTBA;

- pewiamb paljOHa/IbHbIe HepaBeHCTBa MeTO/I0M WHTEepPBasoB;

- pewiamb CUCTeMbI HEDABEHCTB;

- cmpoumb TpapuK GYHKIWU + =+  TIPU HAaTypaJbHOM N W UCIO/b30BaTh €ro IpH
pelLlleHnH 3a/1ay;

- Haxooumb KOPHU CTEeTeHHU N;

- ucnoib308amb ~ CBOMCTBA  KOpDHEWM  CTeMeHM N TOpU  TOXKAECTBEHHBIX
nipeobpa30BaHUsX;

- HaxoOoumb 3HaueHUs CTerleHel C palMOHaILHBIMU MT0Ka3aTe IsiMK;

- pewiamb OCHOBHbBIE 3a/Iau Ha apu(MeTHUUeCKyt0 ¥ TeOMeTPUUECKYHO TTPOTPeCcCu;

- Haxo0umb CyMMy OeCKOHEUYHOM reOMeTpHUUeCKOl MPOrpecCuy CO 3HaMeHaTeseMm,
MEHBILIUM 10 MOAYJIIO eJMHULIBI;

- HaXoO0umb peLIeHUs <«KU3HEHHBbIX» (KOMIIETEHTHOCTHBIX) 3a/lay, B KOTOPBIX
WCTIONB3YIOTCSl MaTeMaTUUeCKre Cpe/iCTBa;

- co30asamb TPOAYKT (pe3y/ibTaT TPOEKTHOW [leATe/IbHOCTH), [/ U3yueHUs U
OTMCaHUsI KOTOPOT'O MCIT0/Ib3YIOTCSI MaTeMaTHUeCKre Cpe/iCTBa.

9-i KJ1acc.
I'eomeTpus
Hcnonb3ogamp Tpu  pellleHMH MaTeMaTW4yeCKUX 3a7a4, UX OOOCHOBaHMM M TIPOBEpKe
Hal/IeHHOT'0 pelleHus 3HaHUe O:
- NpU3HaKax 1Mo/j00Hst TPeyTrobHUKOB;
- TeopeMe O MPOIOPLIMOHA/IBHBIX OTPe3Kax;



- CBOMCTBe OMCCEKTPUCHI TPEYTO/IbHUKA,;

- MPOMNMOPLMOHA/IBHBIX OTPe3KdX B IIPAMOYTOJIBHOM TPEYTOJIbHUKE,

- IIPOIIOPLIMOHA/IBHBIX OTPe3Kax B KPYTe,;

- Teopeme 00 OTHOIIICHUHU nnou_[a,qef/i HOAOGHbIX MHOI'OYIr'OJIbHUKOB;

- CBOMCTBAX NPaBUIbHBIX MHOI'OYTO/IbHUKOB; CBSI3W MeXX/ly CTOPOHOU NPaBU/IBHOTO
MHOI'0yroJjibHMKa U pailyCaMHt BITMCAHHOI'O U OTTMCaHHOI'O KPYT'OB;

- oTipe/ie/IeHUH JJIMHBI OKPY>KHOCTH U (hopMyJie /1715 eé BBIUYMC/IeHMUS];

- dhopmy.Jie TIOaZAM PaBUIbLHOIO MHOTOYT0J/IbHUKA;

- oTipejie/IeHMM TUIOLad Kpyra U ¢opmy/e A1 e€ BbIUMCIeHUs; Gopmyse [jis
BBIUMCJIEHUSI TUIOIa/lel yacTel Kpyra;

- IpaBujie HaXOXK[AeHHs CYMMBI U pasHOCTU BeKTOPOB, IIPOU3BeJeHHs BeKTOpa Ha
CKaJIsp, CBOMCTBA 3TUX onepaum‘/’l;

- oripefie/;ieHMY KOOPAWHAT BEKTOPA X MeTOAdX NX HAaXOXKIEHNA;

- TipaBuUJ/ie BBIMIOJIHEHWI Orepaliuii HaJli BeKTOpaMU B KOOPAUHATHOU (opMe;

- OTpe/ie/IeHMM CKa/lsipHOTO TPOM3BeJileHHsi BEeKTOPOB U ¢opmyse [ ero
HaXO0)XIeHH,

- CBA3U MeXXy KOOpAMHATAMHU BEKTOPOB Y KOOPpAWHAaTaAMH TOUEK;

- BEKTODHBIM WM KOOPAWHATHBIM MeTO/JaX pelIeHUA reOMeTpUUYeCKUX 3a4d4.

- ¢dopMysax 00BEMAa OCHOBHBIX TIPOCTPAHCTBEHHBIX T'€OMETPUYEeCKHUX (Hryp:
rapaJsiiesieniunesia, Kyba, mapa, UIMHApa, KOHyca.

- ITpumeHsimb TIpU3HAKK MO00UST TPEYTOJILHUKOB TIPH PeLleHrH 3a/ay;

- pewdamb HpOCTEﬁLLIHE 3ad4YM Ha ITPOIIOPUHWOHAJ/IbHBIE OTPE3KH;

- pewiamsp MpOCTeMIINe 3a/jJa4 Ha IIPaBUJIbHbIE MHOTOYTOJIbHUKH;

- Haxooumsb JITMHY OKPY>KHOCTH, TIJIOLa[b KpyTra 1 ero yacTei;

- 8bINO/IHAMb OIlepaly HaJ, BeKTOpaMM B TIeOMeTPUYeCKOM W KOOpPJAWHATHOU
opme;

- HaXoOumb CKajspHOe TIpOU3Be/leHue BEKTOPOB U IIPUMEHSTb ero [ijis
HaXO0XXIAE€HUA PA3/IMUHBIX TeOMETPUUYECKUX BEJIMUNH;

- pewamb reoOMeTpruueCcKre 3ada4 BeKTOPHBIM U KOOPAWHATHBIM METO0M;

- npumeHsmb TreoMeTpruyeckue HpeOGPaBOBaHI/IH IMJIOCKOCTH TIpHU  pelieHUuH
reoMeTpruyeCKux 3aaay,

- Haxooumb OOBEMBI OCHOBHBIX IIPOCTPAHCTBEHHBIX TeOMEeTpUUYecKux (uryp:
Tniapasuiesnienunesa, Kyoa, mapa, UIMHpPa, KOHYCa;

- Haxoo0umb pemeHuss <«OKU3HEHHBIX» (KOMHETEHTHOCTHBIX) 3a4a4, B KOTOPBIX
HCII0J/IB3YIOTCA MaTeMaTH4YeCKKe CpeaCTBa;

- co30asamb TIPOAYKT (pe3y/ibTaT MPOEKTHOW [esTe/IbHOCTH), [J/Is1 U3yueHus U
OINMCAaHKA KOTOPOI'O MCIIO/Ib3YHOTCSA MaTeMaTudeCKre CpeCTBa.

VI. Copaep:xaHue yueOHOro npeaMera «MareMaTHKa»
APUDPMETHKA.

HarypanbHble 4uciaa. Harypaneneli psg.  [ecarnuHas cuCTeMa  CUMC/IEHUS.
ApudmeTrueckue AeMCTBUS C HaTypaJbHBIMU YKic/iaMyd. CBOMCTBa apupMeTHUeCKUX AeUCTBU.

CreneHb C HaTypaJ/IbHbIM T10Ka3aTeseM.

YucrnoBble BbIpa)keHUsi, 3HaUeHHe UKCI0BOro BblpakeHusi. [1opsioK eHCTBUM B UMCIOBBIX
BBIDAKEHHUSIX, HCII0/Ib30BaHUEe CKOOOK. PelleHrne TeKCTOBBIX 3alad  apudMeTHyeCKUMH
criocobamu.

Henutenn u KpaTHble. CBOMCTBA M MPU3HAKW JAeIUMOCTU. IIpocThle M COCTaBHbIE UMC/IA.
Pa3noykeHre HaTypasbHOTO YKMC/Ia Ha TIPOCTbIe MHOXKUTEH. [lesieHre C 0CTaTKOM.

Jdpo6u. O6bikHOBeHHbIe Apodu. OCHOBHOe CBOMCTBO ApobOH. CpaBHeHHe OOBIKHOBEHHBIX
npobeii. Apudmernueckre [eMCTBUS C OOBIKHOBEHHBIMM [pobsMy. HaxoskieHue 4dacTH OT
L|€JIOT0 Y 1]eJIOT0 IO €ro YacTH.



Hecstnunbie apobu. CpaBHeHWe AecATUYHBIX [pobeil. Apudmerndyeckue AelCTBUS C
JecITUUHBIMU [1pobsimu. [IpencraBieHue fecaTuuHol ApoOu B BHZle 0OBIKHOBEHHOW ApoOH U
0OBIKHOBEHHOU B BU/Ie [IeCATUUHOM.

ITpoLieHTRl; HaxO)K[eHWe IIPOLIeHTOB OT BeJIMUMHBl U BEJWYMHBl I10 ee IIPOLeHTaM.
OTHolleHWe; BbIpa)KeHUEe OTHOILIEHMSI B IIpoLeHTaxX. IIpomopiusi; OCHOBHOe CBOMCTBO
IIPOIOPLIUU.

PerieHre TeKCTOBBIX 3a7au apruMeTuyeCKUMH CIIoCcoOaMHu.

PanuonanbHple uyuciaa. [losoxurenbHble W OTpULjaTe/IbHble YMC/IA, MOAY/Ib YHUCIIA.
MHOKeCTBO Lje/bIX Yucel.

MHO0XeCcTBO PallMOHA/IBHBIX YKMCeJI; paljMOHA/IbHOE YHCJ/IO KdaK OTHOLIIeHKWEe , rae

m — 1eJ0e UWCI0, N — HarypajbHoe uuci0. CpaBHeHMe palMOHabHBIX YHCes.
ApudmeTtnueckue [eWCTBUS C paljMoOHaAbHBIMKA uuciaMd. CBolcTBa apudMeTHUUeCKUX
JnericTBUid. CTerleHb C 1e/IbIM TTI0Ka3aTe/IeM.

JelcTBUTENbHBIE UMC/Ia. KBa/ipaTHBIM KOpeHb U3 unciia. KopeHb TpeTbell CTerneHu.

[ToHsiTrie 06 WipparMioHabHOM umcie. MpparioHanbHOCTh UMCIa -, U HEeCOM3MepPHUMOCThb
CTOPOHBI M JUAarOHa/IM KBajipata. [lecaTHuHble PUOIKEHUsT UPPALIMOHATBHBIX UMCET.

MHOXXeCTBO [1eICTBUTE/IbHBIX UHWCesI; TIpe/icTaB/lieHhe [1eCTBUTENbHBIX YKCe/l B BUje
0eCKOHEeUHBIX JeCITUUYHBIX Apobeii. CpaBHEHME JAeHCTBUTETbHBIX UMCeT.

KoopauHatHas npsiMast. V3o0paskeHHe umce/l TOUKAaMH KOOpJWHATHOM TpsiMoid. UHc/ioBbIe
TIPOMEKYTKH.

V3mepenusi, npuOIvKeHusi, OLeHKH. Pa3Mepbl OOBEKTOB OKpy»Karoiiero mwupa (OT
3JIeMeHTapHbIX YacTvll [0 BceseHHOM), OIUTeNbHOCTb MPOLECCOB B OKPYXKAIOIIEM MHUPe.
Brigenenue MHOXKUTe ST — cTerieHU 10 — B 3amycu umnc/ia.

[TpubmxeHHOe 3HAaUeHWe BeTMUWHBI, TOUHOCTb TIPUOIKeHHst. OKpyT/IeHHe HaTypaslbHbIX
YKCces U IeCATUUHBIX po0eid. [IpuKuKa 1 OLleHKa pe3y/ibTaTOB BbIYMC/IEHUH.

AJIT'EBPA.

Anredpanyeckue BbIpakeHHsl. ByKBeHHbIe BbIpa)keHUsl (BbIpa)KeHUsI C TlepeMeHHBIMU).
YucnoBoe 3HaueHHWe OYKBEHHOrO BbIpa)KeHHs. JlOMyCTWMble 3HauyeHUS] TlepeMeHHbIX.
[ToacTaHOBKa BBIpa)KEHHH BMeCTO TiepeMeHHbIX. [IpeoOpa3oBaHre OyKBeHHBIX BbIpa’KeHUH Ha
OCHOBe CBOMCTB apu(MeTHUeCKuX AelCcTBUM. PaBeHCTBO OyKBEeHHBIX BhIpakeHUH. ToXXaeCTBo.

CrerneHb ¢ HaTypa/bHBIM ITOKa3aTesieM U ee cBoicTBa. OfHOU/IeHbl M1 MHOTOU/IeHbl. CTerneHb
MHorousieHa. Cro)keHWe, BbIUMTaHWe, YMHO)XeHHe MHOrouieHoB. PopMyJsibl COKpallleHHOTo
YMHOXXEHUs: KBaJpaT CyMMbl M KBajpaT pasHocTu. dopmysa pa3HOCTU KBa/paToB.
[Tpeobpa3oBaHue 11e/10T0 BbIPaXKeHUs B MHOTOU/IeH. Pa3sioykeHrie MHOTOUI€HOB Ha MHOKUTETH.
MHorousieHbl ¢ oHOM niepeMeHHOM. KopeHb MHOrousieHa. KBaipaTHbIN TpexusieH; pa3/io’keHue
KBa/IpaTHOT'O TpexXu/ieHa Ha MHOXKUTEJTH.

Anrebpanueckast 7pobb. OCHOBHOe CBOWCTBO anrebOpanueckoii zapobu. CrioxkeHue,
BbIUMTAHNE, YMHOXKeHHe, JiesieHre anrebpanueckux pobeii. CTereHb C 1e/IbIM TTOKa3aTeneM U
ee CBOWCTBa.

ParrioHasibHbIe BhIpa)KeHUs U MX Tipeobpa3oBanus. [loKa3aTenbCTBO TOXK/IECTB.

KBagparHbie KopHU. CBOMCTBa apumMeTHUeCKHUX KBa/IpaTHBIX KOpHEM M MX NpUMeHeHue K
ripeobpa30BaHUI0 UKCIOBBIX BbIPAKEHUN U BHIYUCIEHUSIM.

YpaBHeHus. YpaBHeHHe C OfiHOM NepemMeHHOW. KopeHb ypaBHeHMs. CBOWCTBa UMCIOBBIX
paBeHCTB. PaBHOCUIBHOCTE YpaBHEHUI.

JIuneliHoe ypaBHeHue. KBazipaTHOe ypaBHeHMe: ¢opMy/ia KOpHel KBaIpaTHOTO ypaBHEHUSI.
Teopema Bueta. PellieHre ypaBHeHU, CBOASILIMXCS K JIMHENHBIM U KBaipaTHbIM. [IprMepsI pe-
IIeHWs] ypaBHEHW! TpeTbell W ueTBepTOM crerneHW. PermieHne JpoOHO-palMOHATBHBIX
ypPaBHEHUH.



YpaBHeHHe C [ByMsl IlepeMeHHbIMM. JIMHelHOe ypaBHeHHWe C [JByMsSl IlepeMeHHBIMH,
NIpYMepBI pellleHUs] ypaBHeHUM B LjeJIbIX YUC/Iax.

Cucrema ypaBHEHMM C [BYyMsl IlepeMeHHBbIMH. PaBHOCH/IBHOCTH cucTeM. CHCTeMBbI ABYX
JIMHEVHBbIX YpaBHEHUWM C [ABYMsl IlepeMeHHbIMM; pellleHWe [0/ CTaHOBKOM U CJI0KeHUEeM.
[Ipumeps! pelieHyst CUCTEM HeJIMHENHBIX YPaBHEHUH C IBYMs [lepeMeHHbBIMHU.

PelieHre TeKCTOBBIX 3a/jau anrebpanyeckum Crocobom.

[ekapToBbI KOOpAMHATHI Ha IJIOCKOCTU. ['padriueckass MHTepIipeTalLjysi ypaBHeHUs C ABYMs
nepeMeHHbIMU. ['paduK JIMHENMHOr0 ypaBHeHHUsI C ABYMs IlepeMeHHbIMU; YTJI0BOU KO3 (hULMeHT
NIPSIMOM; YC/IOBHe Tapasyle/IbHOCTH MPsAMbIX. ['paUKM MpOCTeHIINX HeIMHeMHbIX ypaBHeHU:
napaboJia, runepbosa, OKpy>KHOCTb. I'padrueckast UHTepripeTaLsi CUCTeM ypaBHEHUi C AByMs
repeMeHHBIMH.

HepageHncTtBa. Unc/i0Bble HepaBeHCTBA U UX CBOWCTBA.

HepaBeHCTBO € 0fiHOM ITepeMeHHOM. PaBHOCH/IBHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBa
C ofiHOU nepeMeHHOM. KBasipaTHble HepaBeHCTBa. CHUCTeMbI HEPaBEHCTB C OJHOW IlepeMeHHOM.

®YHKIHNN.

OcHoBHbIe MOHATHA. 3aBUCUMOCTU MeX[y BenruuHamu. llpejcTaBiieHve 3aBUCUMOCTEMN
dopmynamu. IToHsiTve HyHKLIMU.

Ob6nacTb oripeiesieHUs1 1 MHO>KeCTBO 3HaueHu# QyHKUuU. Criocobbl 3agauus GyHKLuM. ['paduk
¢yukipm. CpoiictBa (yHKIME, uX oToOpakeHWe Ha rpadwuke. IIpumepsl rpadukoB
3aBUCUMOCTEM, OTPaKaroIUX peasbHble MPOLeCChI.

Yucnosreie PpyHkiun. PyHKINN, OMTUCHIBAIOIINE TIPSIMYIO M 0OpaTHYIO MTPOMOPIIMOHAIBHBIE
3aBUCHMMOCTH, WX TpauKy U cBoicTBa. JIuHeliHas QyHKUUs, ee Tpaduk U cBoiicTBa. KBazpa-
TUYHast PyHKLWs, ee rpaduK U cBoiicTBa. CTerneHHble (DyHKI[MU C HaTypaIbHbIMU TTOKa3aTeIsIMU
2 1 3, uxX rpauKy U CBOMCTBA.

I'padviku yHKUMNA + =+ o,y =0,y = [X].

YucioBble MNOC/AeA0BaTe/IbHOCTH. [IOHATHE YKMC/IOBOM TMOC/e0BaTeIbHOCTU. 3aZlaHre
T110C/1e/J0BaTeIbHOCTH PeKyPPeHTHOU (hopMyJIol U (POPMYJION N-To usieHa.

Apudmernueckasi 1 reoMeTpruyeckast rporpeccurd. @opmMysibl n-ro useHa apupmMeTHuyecKoin
Y TeOMeTPUUEeCKOU TPOTPeCcCcUid, CYMMBI TT€PBBIX N WieHOB. V300pa’keHue usieHOB apudmeTrye-
CKOM M TreoMeTpUYeCKOW TMpOrpeccruii TOUKAaMM KOOPAMHATHOW TIJIOCKOCTH. JIMHEWHBIM WU
9KCIMOHeHLManbHbIN pocT. C10XKHbIe MPOLIEHTHI.

BEPOATHOCTDB U CTATUCTHKA.

OnmucarenbHas CTAaTUCTHKA. [lpejcTaBieHWe [aHHBIX B BHZe Tab/ul, [Adarpamm,
rpadukoB. CiyuaiiHass W3MeHUMBOCTh. CTaTUCTHUECKWe XapaKTepPUCTUKKA Habopa [JaHHBIX:
cpefHee apudMeTHuUecKoe, Me[uaHa, HauOosblllee U HauUMeHbIllee 3HAUyeHHUs, pa3Max.
I[TpexcraByieHyie 0 BHIDOPOYHOM HCC/IEJOBAaHHH.

CnyuaiiHble COOBITHSI M BepPOATHOCTb. [IOHATHE O CAy4yallHOM OMbITe W CAy4alHOM
cobpiTiH. YacToTa cyyaHOro coObITHs. CTaTUCTHUECKUH TIOJXO/ K TOHSATHIO BEPOSITHOCTH.
BeposiTHOCTM  TIPOTUBOTMONOXHBIX ~ COObITHIA. [locTOBepHble W HEBO3MOXKHbIE COOBITHS.
PaBHOBO3MOKHOCTB COObITHH. Kilaccuueckoe ompeziesieHre BePOSITHOCTH.

KomOunaropuka. PerieHne  KOMOWHATOpDHBIX  3ajau  repebOpoM  BapUaHTOB.
Komb6uHaTopHoe mpaBuio yMHOKeHus. [lepecTaHOBKY 1 (haKTOpHAT.

I'EOMETPUA.

Harnspanasi reomerpusi. Harisijaple mpezcTaBieHus: o (UTrypax Ha IJIOCKOCTH: TIpsiMasi,
OTpe30K, Jiy4, yroJs, JiOMaHasi, MHOTOYTOJbHUK, OKDPY>KHOCTb, KpYI. YeThIpexyrosjbHUK,
NpSIMOYTO/IbHUK, ~ KBafpaT.  TpeyronbHWK,  BUABl  TPEYroJbHUKOB.  [IpaBWIbHBIE
MHOTOYTO/IbHUKH. V300pakeHWe reoMeTpuuecKux ¢uryp. B3auMHOe pacriosio)keHHe [ABYX
MPSIMBIX, IBYX OKPY>KHOCTEH, MPSIMOM U OKPY>KHOCTH.



[nvHa otpe3ka, soMaHoW. [lepumerp MHOroyrosibHuka. EQuHUMIBI HW3MepeHUs [JIMHBIL.
Vi3mepeHue [/IMHBI OTpe3Ka, IOCTPOeHKe OTpe3Ka 3a/JaHHOM [I/IMHBI.

Bupbl yrnos. I'pagycHas mepa yria. V3MmepeHue U IIOCTpOeHHe YIJIOB C IIOMOLLBIO
TPaHCIIOPTHPA.

[ToHsATHe MOIaAM (UTYpPBI; eJUHULIBI U3MepeHus Tiolaau. [lnomaae NpsAMOyroibHUKa U
ol b KBajpaTa. [IpubnmkeHHoe n3MepeHue Iomiazel ¢uryp Ha KierdaToil Gymare.
PaBHOBeMKMe (DUTypBI.

HarnsigHble ripeficTaB/ieHHst O IPOCTPAaHCTBEHHBIX GUrypax: Ky0, rnapasenenumnes, Mpusma,
npaMuza, map, cdepa, KOHYC, QUIUHAP. V300pakeHre MpOCTPaHCTBeHHBIX Guryp. IIprmMepsr
ceueHuid.  MHororpanHuku. IlpaBuibHBIE ~ MHOrorpaHHuKd.  Ilpumepsl  pa3BepTOK
MHOI'OIPaHHUKOB, L{UIUH/PA U KOHYCa.

[TonsiTve o6veMa; efuHULBI 06beMa. OObeM MPSIMOYTO/IBHOTO Mapasuiesiernumesa, Kyba.

[Tousatue o paBeHcTBe @uryp. LleHTpanbHas, oceBasi W 3epKajbHasi CUMMETDPUHU.
V300pakeHre CUMMETPUYHBIX (UTYP.

I'eomerpuueckue ¢urypsnl. [Ipsmbie 1 yriel. Touka, npsiMasi, IOCKOCTb. OTpe3oK, Jyu.
Yron. Bugpe! yriios. BepTukanbHble U CMeKHbIe yIjibl. buccekTpuca yria.

[TapannenpHble ¥ Iepecekaroljuecs npsmble. IleprnieHguKy/spHble MpsMble. TeopeMbl O
rapasle/IbHOCT U TepreHAUKY/ISIPHOCTH NMpsMbIX. IleprieHuKy/Ip M HaK/JIOHHAs K MPSIMOU.
CepeivHHBIN [TePIIEHANKYJISIP K OTPE3KY.

leomeTpuueckoe Mecto Touek. CBoiicTBa OMCCEKTPUCHI yryla U CepeJUHHOrO0
MIepreHAuKYIsapa K OTpe3sKy.

TpeyroneHuk. BeicoTa, MejguaHa, OucCeKTpuca, CpeJHssI JIMHUS — TPEYroJIbHUKA.
PaBHOOe/ipeHHBIE 1 PABHOCTOPOHHME TPEYTOJIbHUKM; CBOMCTBA Y MPU3HAKU PaBHOOEAPEHHOrO
TpeyroibHuka. IIpusHaku paBeHCTBa  TpPeyroJIbHUKOB. HepaBeHCTBO  TpeyroJibHUKa.
CooTHollIeHUsT MeXXJy CTOPOHaMM U yIJlaMU TpeyrosibHUKa. CyMma YIVIOB TpeyrojibHHUKa.
BHeltHue yriiel TpeyrosibHUKa. Teopema @asneca. Ilogobue Tpeyro/sbHUKOB. IIpu3HaKH
nogobust TpeyronbHUKOB. Teopema ITudaropa. CHHyC, KOCHHYC, TaHT'€HC, KOTAaHT€HC OCTPOTrO
yrja NIpsAMOYTOJILHOTO TpeyrosbHUKa U yriaos orT 0 go 180°; mpuBejeHue K OCTpOMYy YIUIy.
PerleHye mnpsAMOYIO/IBHBIX TPeyroJbHUKOB. (OCHOBHOE TPUTOHOMETPUUECKOe TOXK/eCTBO.
@opmyJibl, CBs3bIBAIOLUEe CUHYC, KOCUHYC, TaHI'eHC, KOTaHIeHC OJHOIL0 U TOro Ke yIJla.
PerleHuie TpeyrojisHUKOB: TeopeMa KOCHHYCOB U TeopemMa CUHYCOB. 3amedaTe/lbHble TOUKU
TPeyro/ibHUKa.

UYetnipexyrosibHuK. [lapasienorpamMm, ero cBolcTBa ¥ npusHaky. IIpaMoyronbHUK, KBazpar,
poMmO, UX CBOWCTBA M NpU3HaKu. Tpanewys, CpeHsis IUHUS TpareLj|H.

MHoroyronpHuK. BeilyKiible MHOTOYro/ibHUKA. CyMMa YIJIOB BBIITYK/IOIO MHOIOYIOJIBHUKA.
IIpaBu/ibHBIE MHOTOYT'OJIbHUKU.

Oxpy»kHOCTb U KpyT. [lyra, xopga. CekTop, cerMeHT. LleHTpanbHbI yros, BIMCAHHBIN YIoJ;
Be/lMUMHA BIIMCAHHOIO yrIja. B3aumHoe pacrnosokeHWe TNIpSMOM W OKDY)KHOCTH, [BYyX
OKpYy>kKHOCTel. KacaTesibHas U ceKyias K OKpY>KHOCTH, UX CBOMCTBA. BricaHHbIe U OnvcaHHble
MHOTI'OYI'0JIbHUKUA. OKPY’>KHOCTB, BIIMCaHHAs B TPEYrOJIbHUK, U OKPY)XHOCTb, OITMCAHHAs OKOJIO
TpeyroyibHUKa. BrircaHHble ¥ ONUCaHHbIe OKPY>XHOCTH NPaBUIBHOIO MHOIOYIOJIBHUKA.

'eomeTpuueckue npeobpasoBanus. IloHsTre o paBeHcTBe (uryp. IToHsTHe O ABKIKEHUM:
oceBasi ¥ IieHTpajibHasi CUMMETPUH, TapasjieflbHbId TIepeHoC, moBopoT. [ToHsTre 0 mogobun
(Guryp u romoTeTuu.

Pemenue 3asau Ha BbIUMC/IeHHe, [JOKA3aTeIbCTBO M IIOCTPOEHUE C UCIT0/Ib30BaHUEM CBOWCTB
V3yYeHHbIX (PUTyp.

H3mepeHue reomeTpu4ecKuX BeJIMUMH. [IHa oTpe3ka. PaccTtosiHue OT TOUKY 10 TIPSIMOM.
PaccrostHre Mexxzy napasiesibHbIMU IIPSIMBIMHU.

[TepuMeTp MHOIOYTr'O/IbHUKA.

[vHa OKPY)KHOCTH, YUCIIO JI; JJIMHA JYTH OKPY>KHOCTHU.

I'papycHas Mepa yrja, COOTBETCTBUE MeXXY BeJIMUMHOM LIeHTPaJIbHOIO yIJa U AJIMHOU IyTh
OKDY>KHOCTH.

[TousaTHe muiOW@AM TMIOCKUX ¢uryp. PaBHOCOCTaB/eHHble W paBHOBe/IUKHE (DUTYPBI.
[Tnomaaer mnpsMoyrosipHuKa. Ilnomjaau mnapasiesorpaMMma, TpeyrosbHUKa U TpalleLiyu.



[Inomaae MHoroyrosibHuKa. Ilnowmwazas kKpyra U ruiowaznb cekropa. COOTHOIIEHVE MexXay
TIOIIAZASIMU TIOJOOHBIX QUTYD.

PerieHue 3a/1au Ha BHIUKC/IEHHUE U [I0KAa3aTe/IbCTBO C UCTI0/Ib30BaHUEM U3YUeHHbIX (OpMY/JI.

Koopaunatsbl. YpaBHeHHe NpsiMoi. KoopanHaTel cepeiHbl 0Tpe3ka. PopMysia pacCTosHUS
MeXy ABYMS TOUKAaMH IJIOCKOCTH. Y paBHeHUe OKPYKHOCTH.

BekTopbl. /[lnvHa (Mozynb) BekTopa. PaBeHCTBO BekTOpoB. KosivHeapHble BeKTOPBI.
KoopavHatel BeKTOpa. YMHOXKeHHe BeKTOpa Ha YMC/10, CyMMa BeKTOPOB, pa3/ioyKeHUe BeKTopa
I10 IBYM HeKOJIJIMHeapHbIM BeKTopam. CKasisipHOe [pou3Be/ieHre BeKTOPOB.

JIOTUKA 1 MHOJXECTBA.

TeopeTUKO-MHOXeCTBeHHbIe TMOHATUA. MHOXEeCTBO, 3/eMeHT MHO)KeCTBa. 3ajjaHue
MHO)XEeCTB TepeurcieHdeM 3/1eMeHTOB, XapaKTepHuCTUYeCKUM CBoOWCTBOM. CTaH/apTHbIe
0003HaueHUsT YMCIOBBIX MHOXecTB. [lycToe MHOXKecTBO U ero obo3HaueHue. [ToAMHOXKeCTBO.
ObmnenvHeHNe U epeceyeHrie MHOXKECTB.

NnntocTpanusi OTHOLIEHUH MeXAY MHOXKeCTBaMH C TIOMOLLBIO Ararpamm Jiiyiepa — BeHHa.

JnemeHnTsl Joruku. OrmpegesieHMe. AKCUOMBI UM TeopeMbl. [lOKa3aTesbCTBO.
ITokazarenbCTBO OT MPOTUBHOTO. Teopema, obpaTHas aHHOU. [IpyMep 1 KOHTpIIpUMep.

[MToHsATHE O PaBHOCH/IBHOCTH, C/Ie[JOBaHUH, YIIOTpebieHre TOTHUYeCcKUX CBSI30K ecau ..., Mo 8
MOM U MO/AbKO 8 MOM C/lyyae, TIOTUYeCKue CBSA3KU U, UU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUMN.

(Copep>kaHue pasjiesia BBOJUTCS TI0 Mepe U3yueHUst PYTUX BOTIPOCOB.)

Victopusi (opMHpOBaHUsS TIOHSITHSI YMC/Ia: HaTypasibHbIe YKCJIa, APOOU, HEZOCTaTOUHOCTh
paLMOHaNbHBIX UMCes [/ FeOMeTPUUeCKUX M3MepeHuM, uppaloHanbHble yncia. CTapuHHbIe
cucteMbl 3anucu uucen. JIpobu B Baeuione, Erurnte, Pume. OTKpBITHE [JeCATUUHBLIX ApoOei.
CrapuHHble cucTeMbl Mep. [lecsThuHble ApoOuW UM MeTpuueckas cucteMa Mmep. IlosiBieHue
OTpMLIATe/IbHBIX urcen U Hys. J1. Maruunkuii. JT. Ditnep.

3apoxaeHre anredbpel B Heapax apubmetuku. As-Xope3mu. PoxkieHue OyKBeHHOM
cumBoivku. [1. ®epma, @. Buer, P. [Jekapt. MicTopusi Bompoca 0 HaxoxkJeHuu ¢hopMyJ1 KOpHei
anreOpanueckux ypaBHEHW, Hepa3pelIMMOCTb B PaJHKajaax ypaBHEHWM CTereHW, Oosblieid
yetbipex. H. Tapranes, x. Kapgano, H. X. A6esns, 3. INanya.

M306peTeHre MeTOIa KOOPMHAT, MO3BOJISIOIIEr0 TIepeBOAUTE reoMeTpruecKre 00beKThl Ha
s13bIK asreopel. P. [lekapt u [1. ®epma. [IprmMepsl pa3TnuHBIX CUCTEM KOOPAWHAT Ha TJIOCKOCTH.

3agaua JleoHapzao ITuzaHckoro (®uboHauun) o Kpoimkax, urcia duboHauun. 3azava o
IIIaXMaTHOM JTOCKe.

Ncroku Teopun BepoSITHOCTeM: CTpaxoBoe fienio, a3apTHble urpkl. [1. ®@epma u b. [Tackasnsb.
A. bepuym. A. H. Kosimoropos.

Ot 3emniemepusi K reomerpud. [Tudarop u ero mkosa. Panec. Apxumes. [ToctpoeHue c
TOMOILbIO LUPKYJISl ¥ TMHeWKU. TlocTpoeHre NpaBU/IbHBIX MHOTOYTO/IbHUKOB. TpUCeKLUs yria.
KBazparypa kpyra. YaBoeHue Ky0a. Victopust uucia s1. 3o10Toe ceuenue. «Hauana» EBkmuza.
JI. Diinep. H. U. JlobaueBckuii. VicTopus TISITOTO MOCTY/1aTa.

Codusmsbl, 1Mapa/joKChl.

PacnipepiesieHne yueGHBIX YacoB 110 pa3jiesiaM porpaMMsbI

5 Kj1acc
TEMA KomnuecTtBo KomuecTBO KOHTPOIBHBIX paboT
4yacoB
Su
[ToBTOpEHHUE. 4
HarypasbHble unc/ia ¥ 1Kabl. 18 1
CrokeHre U BbIUMTAaHHWe HaTypabHbIX 20 2




yuces
YMHOXeHHe | JleJieHWe HaTypa/IbHbIX 20 2
yuces
[Tnoraau ¥ 00BEMBI 15 1
OO6bIKHOBEHHbIe 1pobu 25 2
Hecatuunbie  apobu.  CriokeHWe | 13 1
BbIUMTAHUE JIeCITUUHBIX JIpobei
YMHOXeHHMe U [Je/leHhe  [eCATUYHbBIX 24 2
pobeit
VHcTpyMeHTBl 711 BBIUMCJIEHUH U 14 2
H3MepeHuin
KomburHaToprKa 1 Teopusi BepOSITHOCTel
NTorosoe nosTopeHue Kypca MaTeMaTUKU 12 1
S Kjacca
OO0i11ee KOJIMYEeCTBO YacOB 165 14
6 k1acc
Tema Kon-Bo yacos Ko/-Bo KOHTPO/IbHBIX paboT
q
OTHOIIeHUS, TIPOTIOPLIUU, TIPOLIEHThI 25 2
Llesibie yncia 33
PairioHanbHbBIe uMcia 38 2
JlecsiTuuHbIe ApoOH 34 2
OOBbIKHOBEHHbIE U JIeCITUUHbIE IPOOH 24 1
[ToBTOpEHue 11 1
OO0r111ee KOMYECTBO YacoB 165 9

VII. TemaTHyecKoe NJIaHUPOBaHHE C OTpe/ie/IeHHEeM OCHOBHBIX BH/I0B yU4eOHO

AeATe/IbHOCTH OﬁyanOIlll/IXCH.

5 Knlacc
Homep CopepxaHue marepuaia Konnuyecr | XapakTepucTHKa OCHOBHBIX
MyHKTa BO 4acoB BH/IOB /leAATe/IbHOCTH
yueHUKa (Ha ypoBHe
y4eOHBIX AeHCTBHIA)
IToBTOpeHue 4 u 4
Harypa/ibHble yHC/la U IIKa/bI OnuceiBaTh  CBOWCTBA
18 yacoB/16uyacos HaTypajbHbIX uyucesl. BepHo
1 O0603HaueHHe HaTypaTbHBIX 18 KCII0/Ib30BaTh B peuu
ynces TePMUHbl  LUppa, YKUCIIO,
2 Ortpesok. [InvHa oTpe3ka. HasbIBaThb KJ/IACChl U paspsibl
TpeyrosbHUK B 3allMCM  HATypajbHOIo
3 [Tnockocts. Ilpsamas. JIyy yHcIa.
4 IIkaner 1 KOOp/JVHATHI YutaThb U 3aIllMCbIBaTb
5 MeHbli1e Ui 00/bIie HaTypaJibHble uucna,
KontposnbHas pabora Nel CpaBHUBATb 1 YIIOpAA0YMBATD
UX, rpaMMaTuyecKu
TIpaBUJILHO YUTaTh
BCTpeyaroluecs

MaTeMaThuUyeCKHe BbIpa>KeHHUA.




Pacrio3HaBaTeb Ha ueprexax,
PUCYHKaX, B OKpY)Karolem

MuUpe reoMeTpuuecKue
burypbl: TOUKy, OTpe30K,
MpsIMYO, Jyd,
JIOTIOJIHHTE/IbHBIe JIy4H,
MJIOCKOCTh, MHOTOYTOJIbHUK.

IIpuBoaUTHL TIpUMephbI

aHaJIOTOB  TeOMeTPUYeCKUX
(buryp B OKpy>karolemM Mupe.
N306paxxaTh reoMeTpuuecKue
¢burypbl 1 Ux KOHGOUTrypaLuu
OT PYKH M C UCIO/Ib30BaHUEM
YepTEKHBIX UHCTPYMEHTOB.
M306paxxaTh reoMeTpuuecKue
burypbl Ha KJ/IeT4aTOu
Oymare.

W3mepsaTb o TIOMOLLBIO
WHCTPYMEHTOB U CPaBHUBATh
JUTMHBI OTPE3KOB.

CTpouTh OTpe3Ku 3aJaHHOU
JUTMHBI C TIOMOIL[BIO JTMHENKH
U [TUPKY/JISI.

BbipakaTb OfHU  e[UHUILIBI
V3MepeHusi  [JIMHbl  Yepe3
Ipyrue.

ITonb3oBaTbCsd  pas/IMUHBIMU
IIKa/IaMH.

Ornpepenatsb KOOpJAMUHATY
TOUKM Ha Jydye U OTMeuaTh
TOUKY I10 eé KOOpAuHare.
BbipakaTb OAHU  e[UHUILIBI
M3MepeHusi  MacChl  yepe3
Ipyrue.

BbimonHaTe  miepeGop  Bcex
BO3MOJKHBIX BapUaHTOB JIJist
nepecyéta OOBEKTOB WU
KOMOWHAIWH, BBI/IE/IATh
KOMOWHAIMK,  OTBevarolye
3aJJaHHBIM yCJIOBUSIM.

PemaTb TeKCTOBBIE 3aauu

apupMeTHYeCKUMU
criocobamm.

AHanu3npoBaTh u
OCMBIC/IUBATh TEKCT 3aJjaui,
riepec)OpMyJIMpPOBaTh
yCJIOBUE, 13BJ/IeKaTh

HeobxoquMyr0 HH(MOpPMALIHIO,
MOJIe/TMpOBaTh ~ YC/IOBHE C
TIOMOIIBI0 CXEM, PHCYHKOB,

peasibHbIX NpeIMeTOB;
CTPOUTb JIOTUUECKYHO
LIe[I0UKY paccy>X/ieHul;

KPHUTHYEeCKHU OLI€HMUBATh




MOy YeHHBIN OTBeT,
OCYILIeCTBJISITh

CaMOKOHTPO/JIb, rpoBepsist
OTBET Ha COOTBETCTBHE
YCJIOBHIO.

3anuchiBaTh ypcia C

TOMOILIbI0 PUMCKHUX LIUGP.
UccnepnoBaTh  mpocTetiiive
YKC/IOBble  3aKOHOMEPHOCTH,

MPOBO/UTH YMCJIOBbIE
9KCTMePUMEHTHI.
Crno)xeHue U BbIUMTaHUE HATYPaIbHbBIX UM Ce BbInonHATE  clIOXKeHWe U
20 yac. BbIUMTaHUe HaTypaJbHbIX
6 Cno)keHre HaTypaJibHbIX Ynces 20 YuCe.
7 BblunTanue BepHo ucnosib30BaTh B peuun
KonTponbHast pabota Ne2 TepMUHBI: CyMMa, CJlaraeMoe,
8 YucsoBbie U OyKBeHHBIE Pa3HOCTh, yMeHblllaeMoe,
BbID&KEHUS BbIUUTaeMoe, YKC/IOBOE
9 BykBeHHas 3an1ch CBOMCTB BbIDa’KEHUE, 3HaueHue
C/I0XKEeHUSI U BLIUUTAHUS 4KnC/I0BOro BbIpa)KeHMs],
10 YpaBHeHus ypaBHeHHUE, KOp€Hb
KonTtponeHast pabora Ne3 yPaBHEHHS, NIepUMeTp
MHOTOYTOJIbHUKA.

YcTaHaBnvMBaTh B3aMMOCBSI3U
MeXAy  KOMIIOHEeHTaMu U
pe3y/bTaTOM TpU  CI0XKEHUU
¥ BBIUMTAHUU, UCIIO/Ib30BATh
150'¢ ISt Hax0XXeHHUs
HEW3BEeCTHbIX  KOMITOHEHTOB
JeMCTBUM  UMCIOBBIMH M
OYKBEHHBIMU BBIPAYKEHHUSIMU.
DopMyJIMPOBaTh
repeMecTUTeIbHOe u
coueTareibHOe CBOMCTBA
CTIOXKeHUsI HaTypa/bHbIX
yuces, CBOWCTBA HYyJs TIpU
CJIOXKEeHUHU.

®opMynMpoBaTh CBOMCTBA

BBIUHTAHUS HaTypa/IbHbIX
yucer.

3anuceIBaTh CBOWCTBa
C/IOKEHUSI W BbIYMTAHUSA
HaTypaJTbHBIX qucesn C
TIOMOIIbIO OyKB,

npeoOpa3oBbIBaTh  Ha  MX
OCHOBE UHCJIOBbI€ BbIPA’KEHUSI
U UCIO/Mb30BaTh WX /IS
paLMoHaM3au
MUCBMEHHBIX W YCTHBIX
BBIUMC/IEHUH.
I'pammaTtuuecku BEPHO
YUTaTh YKC/IOBbIe u
OyKBeHHbIE BbIpa)KeHUS,
cojiepyKaliiye JIeCTBUSI




CJI0)KEHHS Y BBIYMTAHMUSI.
3anuceIBaTh OyKBeHHbIe
BBIPaKEeHUS, COCTaBJIATh
OyKBeHHbIe BBbIpDaKEHUSI TI0
YC/IOBUSIM 3a7iay.

Beruncnare YHC/I0BOE
3HayeHve OyKBEHHOTO
BBIDOKEHUSI TIpY  3a/JaHHbBIX
3HaueHUsX OYKB.

Bbruncsnisathb MepyUMeTphI
MHOTOYTOJIbHUKOB.
CocTaBsisiTh TpoCTeMilve

ypPaBHEHUs1 1O  yCJIOBUSM
3a/au.

Pewuats MPOCTeUIINe
ypaBHeHUsI Ha OCHOBe
3aBUCUMOCTEN MeXy
KOMITOHEHTaMHu
apumMeTHUECKUX [IeHCTBUM.
AHanu3npoBaTh u
OCMBIC/IUBATh TEKCT 3aJauH,
riepec)OpMyJIMpOBaTh
yCJIOBUE, V3BJ/IeKaTh
HeobxoquMyr0 HH(MOpPMALIHIO,
MO/Zle/IMpOBaTb  YC/IOBHe C
MOMOIIBI0 CXeM, PHCYHKOB,

peasibHbIX rpeIMeTOB;
CTPOUTH JIOTUYECKYHO
LIe[I0UKY paccy>X/ieHul;
KPUTHYECKU OLIeHMBAaThb
MOy YeHHBIN OTBeT,
OCYILIeCTBJISITh

CaMOKOHTPO/JTb,TIPOBEPSISt
OTBET Ha  COOTBETCTBUE
YC/IOBHIO.

BeimosiHsATE  TIepebop  Bcex
BO3MOJKHBIX BapUaHTOB JIJist
repepacuéta OOBEKTOB WU
KOMOWHAIHH, BBIJIE/IATh
KOMOWHALIUM,  OTBeYaroIlue
3a/JaHHBIM yCJIOBUSIM.
UccnepnoBaTh  mpocTetiiive
YKC/IOBblE  3aKOHOMEDHOCTH,
TIPOBO/IUTH YKCJIOBbIE
9KCIIEPUMEHTBI.

YMHo)KeHHe U ie/IeHHe
HaTypa/IbHbIX YMCesl

21

11 YMHOXeHUe HaTypa/lbHbIX urcell
Y ero CBOWCTBA

12 Henenue

13 [eneHuve c ocTaTkKOM
KonrpossHas pabota Ned

14 YripolijeHre BbIpayKeHU!

15 [TopsiiOK BBITIO/THEHUS AeUCTBUN

BbimonHATh YMHO>XeHHe U
AejieHre HATypPdJ/IbHBIX UHKCeJI,

JleJIeHre c OCTaTKOM,
BBLIUMC/IATh 3HAaUeHUA
CTerneHeu.

BepHo ucmnosb30BaTh B peuu
TE€PMUHBI: TpOM3Be/ieHNe,
MHOXKUTE/Ib, YyacTHoe,

JleJliMoe, JeuTesb, CTeTleHb,
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Crenenb uncna. KBagpar u ky6
yucia

KontposeHast pabota Ne5

OCHOBaHWE U  T[OKa3aTeslb
CTerleHW, KBaZipaT U KyO
yucsa.

YcTaHaBnvMBaTh B3aUMOCBSI3H
MeXAy  KOMIIOHEeHTaMu U
pe3y/IbTaTOM MPU YMHOXXEHUU
U JleJieHUM, WCI0JIb30BaTh UX
IS HaxX0X/leHHsI
HEN3BEeCTHbIX  KOMIIOHEHTOB
JIeUCTBUM C UWC/IOBBIMM M
OYKBEHHBIMU BBIPAYKEHHUSIMU.
DopMyJIMPOBaTh
repeMecTUTe/IbHOE,
coueTaTesibHOe u
pacrpeie/iuTe/lbHOe CBOMCTBO
YMHOXeHUSI HaTypasbHbIX
yuces, CBOMCTBA HyJI U
eIVHULbI TIPU YMHOXXEHUU U
JleJIeHUM.

®opMyMpoOBaTh CBOMCTBA
JlefieHyst HaTypasbHbIX UHCeJl.

3anuceIBaTh CBOMCTBA
YMHOXKEHUSI W [JIeJIeHUst
HaTypaJbHbIX qucen C
TOMOILIbIO OyKB,
rnpeoOpa3oBbiBaTh Ha  HX
OCHOBe YKC/IOBbIE u
OyKBeHHbIe  BBIDa)KEHUSI U
WCTIO/Tb30BaTh ux JIst
paLMoHaIM3au

MACbMEHHBIX W YCTHBIX
BBIUKC/IEHUM, /1JIs1 YIIPOLLeHHUs
OYKBEHHBIX BbIp@KEHHUH.
I'pammarunuecku BEPHO
YuTaTh YMCJIOBbIE u
OyKBeHHbIe BbIpaykeHus,
coziepxarue JIeACTBUS
YMHOXXeHUs],  [JleJleHuss U
CTereHu.

Yuratb U 3aMnMChIBaTh
OyKBeHHbIE BbIpa)KeHUs,
COCTaB/ISITh OyKBeHHbIe
BbID&)KEHUSI II0  yCJIOBHIO
3a/lauu.

BbruncnsaTs UMCJIOBbIE
3HaUeHUs OYKBEHHBIX

BBID&KEHUM TIPU  33/laHHBIX
3HaueHUsX OYKB.
CocTaB/iATb  ypaBHEHUsS IIO
yCJIOBUSIM 3a/iau.

Pewuats MPOCTeUIINe
ypaBHeHUsI Ha OCHOBe
3aBUCUMOCTEN MeXy

KOMITIOHEeHTaMH




apumeTHUeCKUX [1eHCTBUM.
AHanu3npoBaTh u
OCMBIC/IUBATh TEKCT 3aJjaui,
riepec)OpMyJIMpOBaTh

yCJIOBUE, 13BJ/IeKaTh
HeobxoquMyr0 HH(MOpPMALIHIO,
MO/lelMpOBaTh  yC/IOBUE  C
TIOMOIL[BI0 CXeM, PHCYHKOB,

peasibHbIX rpeIMeTOB;
CTPOUTH JIOTUYECKYHO
LIe[I0UKY paccy>X/ieHul;
KPUTHYECKU OLIeHMBAaThb
MOy YeHHBIN OTBeT,
OCYILIeCTBJISITh

CaMOKOHTPO/Ib, TIpoBepsis
OTBET Ha  COOTBETCTBHE
YCJIOBUIO.

BeimiosiHsATE  TIepebop  Bcex
BO3MOJKHBIX BapUaHTOB JIJist
repepacuéta OOBEKTOB WU
KOMOWHAIHH, BBIJIE/IATh
KOMOWHALIUM,  OTBeYaroIlue
3a/JaHHBIM yCJIOBUSIM.
UccnepnoBaTh  mpocTetiiive
YKC/IOBblE  3aKOHOMEDHOCTH,
TIPOBO/IUTH YKC/IOBbIe
9KCTIEPUMEHTBI.

ITnomaau ¥ 00bEMBI.

15 yacoB
17 DopMyiibl 15
18 [Tnomazae. @opmyJia riomaau
MPSIMOYTOJTbHUKA
19 E qyHu1bl i3MepeHus niolaien
20 [TpsiMOyTO/IbHBIN
rapasuiesienure/
21 O06bémMbI. O6BEM
MPSIMOYTOJIbHOTO
rapasiiesienumnesa

KontposibHast paboTa Neb

Pacnio3HaBaTh Ha yeprexxe, Ha
DUCYHKaX, B OKpYy»KatollleM

Mupe reoMeTpuuecKue
¢burypnl, umeronive dopmy
MPSIMOYTO/TbHOT'O
rapasuiesienurne/a.
[TpuBOAUTH TIPUMeEPbI
aHaJIOTOB KyOa,
MPSIMOYTO/TbHOT'O
riapasuiesienure/ia B

OKpY’KaloIIleM MHUpe.
M3006pakaTh MPSMOYTOJILHBIHN
Tiapasiiesienurnes; OT PyKd U C
WCI0/Ib30BaHUEM UEPTEKHBIX
WHCTPYMeHTOB. 300pakaTh
€ro Ha KjieTyaToi Oymare.

BepHo wucronb30BaTh B peuu

TePMUHBI: dhopmyia,
njomazb, O00BEM, paBHbBIE
burypsi, TPSIMOYTO/TbHBIN
Triapasiiesnienurnes, Ky0, rpaHu,
pébpa u BEpIIUHbI
MIPSIMOYTOTbHOTO
rapasuiesienure/a.

MogenvpoBaTb  HeC/0XHbIe
3aBUCUMOCTM  C  TIOMOLIbIO




dbopmy; BBITIOJTHSITh
BBIUKC/IEHUS 10 (hOpMYyJIaMm.

I'pammaTruecku BEPHO
YUTaTh WCIO/Ib3yeMble
bopmyblL.

Bbruucnsate TIoLa U
KBa/|paToB,

NPSIMOYT O/IbHUKOB u
TPeyro/JbHUKOB (B
TPOCTEeMNIINX Cyyvasix),
VICII0JIb3YSl bopmy bl
101a U KBajpara u
MPSIMOYTO/IbHUKA.

BbipakaTb OAHU  eUHUIIBI
M3MepeHusl TUIOL[AU 4Yepe3
Ipyrue.

Bbrunciare 06béM Kyba u
MIPSIMOYTOTbHOTO
Tiapasiiesienure/a, UCTosb3ys
dbopMynbl  06béMa Kyba U
MIPSIMOYTOJTBHOTO
riapasuiesienurne/a.
BbipaxaTb OfHU  eUHUILIbI
u3MepeHusi 00bEMa uyepe3
Jpyrue.

MogenupoBate  M3ydaeMbie
reoMeTpuueckue  OOBEeKTHI,
HCTIOJTB3YS Oymary,
TIJIACTU/INH, TIPOBOJIOKY U [Ip.
BeimiosiHsATE  TIepebop  Bcex
BO3MOJKHBIX BapUaHTOB JIJist
rnepecuéTa OOBEKTOB WU
KOMOWHAIHH, BBIJIE/IATh
KOMOWHALIUM,  OTBeYaroIlue
3a/JaHHBIM yCJIOBUSIM.
Bbruncsiates pakTopuarsb.
Wcnonb3oBatk  3HaHUA O
3aBUCHUMOCTSIX MEXY
Be/TMUMHAMU CKOpOCTB,
BpeMsl, TyTb TIPHU pelleHrun
TEKCTOBBIX 3a7iau.
AHanu3npoBaTh u
OCMBIC/TMBATh TEKCT 3ajlauw,
riepecOpMyJIMpPOBaTh
yC/I0BUeE, U3BJIeKaTh
HeobxoquMyr0 HHGMOpPMALIHIO,
MOJIeTMpOBaTh  YC/IOBHE C
TIOMOIL[EI0 CXeM, PHCYHKOB,

peasibHbIX NpeIMeTOB;
CTPOUTH JIOTUYECKYHO
LIe[I0UKY paccy>X/ieHul;
KPUTHYECKU OLIeHMBAaThb
MOy YeHHBIN OTBET;

OCYIIIeCTBJISITh




CaMOKOHTPO/Ib, ripoBepsisi
OTBET Ha  COOTBETCTBHE
YCJIOBUIO.

BbINONMHATE  TPUKUAKY U
OLIEHKY B XO/le BbIUMC/IEHUH

OOBIKHOBEHHBIE JPO0H
26 yacosB

22 OKpY>KHOCTb U KPYT 26

23 Honu. OOGBLIKHOBEHHBIE IpoOU

24 CpaBHeHHe 1pobeit

25 [IpaBusibHBIE Y HETIpaBU/IbHbIE
Ipobu
KonTponbHas pabota Ne7

26 Cnoxxenrie apobeii € pa3HBIMHU
3HaMeHaTe/lsIMU

27 [enenue u 1pobu

28 CwMmelaHHble yUC/Ia

29 CrnoxeHnue u BbIUMTaHUE

CMelllaHHbIX yHucesl

KonTponbHast paboTa Ne8

PacriosHaBate Ha uyepTexax,
PDUCYHKaX, B OKpY’Karolem
Mupe reoMeTpuUecKye
¢urypel, umetome Gopmy
OKDY>KHOCTH, KpyTa.
[TpuBOAUTH TIPUMeEPbI
aHaJIOTOB OKPY)KHOCTH, Kpyra
B OKPY’KaloIIleM MHUpe.
N300pakaTh OKPYXXHOCTb C
TIOMOIIIBIO LIPKY/JIs,
mabioHa.

MopenpoBaTb ~ HU3ydaemble
reoMeTpuueckie  OOBEKTHI,
WCTOMb3ys Oymary,
TIPOBOJIOKY U [ID..

BepHo wucronb30BaTh B peuu
TEePMUHBI: OKPY>XHOCTb, KDYT,
X paguyc W [JuaMeTp, Ayra
OKDY>KHOCTH.

MogenvpoBarb B
rpaguyeckol  MpeaMeTHOM
¢dopme TIOHATHS U CBOWCTBaA,
CBsi3aHHbIE C TIOHATHEM [0JIH,
0OBIKHOBEHHOU pOOH.

BepHo ucnonb30BaTek B peuu

TEePMUHBI: JOIsl,
0OBIKHOBEHHast JIpo0Bb,
YUCIUTEeb W 3HaMeHaTesb
pobw, TpaBU/IbHAS u
HerpaBU/IbHAs apobw,
CMeIIIaHHOe YKCJIO.

I'pamMmaTHyecku BEPHO
UMTaTh 3alkCu  Apobell u
BBIPa)KEHHUH, COZiep Kalux

0OBIKHOBEHHBIE Ipobu
BbIMONHATE  C/IOKeHWe U
BbIUMTaHWE  OOBIKHOBEHHBIX
apobeli  C  OAMHAKOBBIMU
3HaMeHaTeJsIMY,
npeoOpa30BHIBATh
HETIpaBWIbHYI0  Jpo0b B
CMelllaHHOoe YKCIIO u
HaobopoT.

Ncnonb3oBatb CBOMCTBO
JleJieHUsi CYMMBI Ha UMCJIO /1St
palMoHaIM3aru
BBIUMC/IEHUH.

Pemiath TEKCTOBBIE 3a7lauu
apubMeTHYeCKUMU




criocobamm.

AHanu3npoBaTh u
OCMBIC/TMBATh TEKCT 3ajlauw,
riepec)OpMyJIMpOBaTh
yCJIOBUE, U3BJIeKaTh
HeobxoquMyr0 HH(MOpPMALIHIO,
MO/lelMpOBaTh  yC/IOBUE  C
TIOMOIL[BI0 CXeM, PHCYHKOB,

peasibHbIX rpeIMeTOB;
CTPOUTH JIOTUYECKYHO
LIe[I0UKY paccy>X/ieHul;
KPUTHYECKU OLIeHMBAaThb
MOy YeHHBIN OTBeT,
OCYILIeCTBJISITh

CaMOKOHTPO/Ib, TIpoBepsis
OTBET Ha  COOTBETCTBHE
YCJIOBUIO.

BbINMONMHATE  TPUKUAKY U
OLIEHKY B XO/€ BbIUKC/IEHHUH.

HECHTI/I‘IHBIE ,E[I_)Oﬁl/l. C/0)keHHe ¥ BBIYUTAHHE AeCATHYHDbIX

Apobeii.13 yacos

30 HecsiTiuHast 3ammch JpOOHBIX 13
yucers.

31 CpaBHeHHe [leCITUUHBIX Apobeii.

32 Crio)keHUe U BblUMTaHue
JIeCITUYHBIX Apobei.

33 [TpubmKEHHBIE 3HAUEHUST YUCET.

OKpyTrJ/ieHre urcell.

KonTponbHast paboTa Ne9

3anuceIBaTh u YUTaTh
JleCSITUUHbIEe TPOOH.
IIpencraBnsaTe

0OBIKHOBEHHBIE IPOOU B BU/IE

JIeCATUUHBIX U JIeCITUYHbLIE B

BH/Ie OOBLIKHOBEHHbIX.
Haxogute  JecsiTUUHBIE

TIPUO/TVKEeHUS
0OBIKHOBEHHBIX IpO0eiA.
CpaBHHBaTh u
yIOPS/JOUMBATh  /1eCITUUHbBIE
Zpoowu. BBITIOSTHATE
CJIO)KEHWe,  BBIUMTAHUE U
OKpYyTJIeHUe JeCATUUHBIX
npobet.

BbIMONMHATE ~ TPUKUAKY U
OLIEHKY B XO/Ie BbIUHMC/IEHUM.
Ncnonb3oBatb
9KBUBA/IEHTHBIE
Tipe/iCTaBJIeHUsI JIPOOHBIX
yrcesl TIPU WX CpPaBHEHWH,
TIPY BBIUUC/IEHUSIX.

BepHo ucrosp30BaTh B peuu
TEePMUHBIL: [leCATUYHasi Apo0b,
pa3psAapl AEeCATHUHOW Jpobwu,
pas3/io)keHre TI0  pa3psjam
JeCITUYHBIX npobet,
NPUOIKEHHOE 3HaueHHe
yncla C HeJOCTaTKOM |
130BITKOM, OKPYTJIEHHEe YHC/ia
[10 3a[JaHHOTO pa3ps/a.
I'pammaTuuecku BEPHO
UYWTaTh 3allUCH  BBIPAYKEHMUH,
cofiep>Kalux JeCSITUYHbIE




poowu.
Periate TeKCTOBbIe 3ajauud

apu(MeTHUECKUMU
criocobamu

AmnanusupoBarb u
OCMBIC/IMBATh TEKCT 3ajau,
nepechopMy/IMpOBATh
yCJIOBUE, V3BJIeKaTh

HE0OX0IMMYI0 WH(OPMALIHIO,
MOZIeIUpOBaTh  YCJIOBHE  C
TIOMOIIbI0 CXeM, PHCYHKOB,

peabHbIX Tipe/IMeTOB;
CTPOUTH JIOTUUEeCKY1O
LIeTI0UKY pacCy>K/leHU;
KPUTHUECKU OLIeHMBAaThb
TOTyYeHHBIMN OTBeET,
OCYILL{eCTB/ISATh

CaMOKOHTPO/Tb, TIpOBepsisi

OTBET Ha  COOTBETCTBUE
YCJIOBUIO.

YMHO)KXeHHe U /ie/IeHHe JeCATHUHBIX Jpoodei

25 yacoB

34 YMHOKeHHe JeCATHUHBIX Apo0eid 25
Ha HaTypaJibHble YUC/Ia

35 HeneHvie necATUUHBIX 1po0Oeii Ha
HaTypaJibHble YUC/Ia
KonTponbHas paboTta Nel0

36 YMHOKeHHe IeCITUUHBIX Apobeit

37 IlenieHre Ha IECITUYHYIO IDOOH

38 Cpegnee apudMeTHueckoe

BLIMONMHATE  YMHOXKEHUE U
JleJIeHre JeCITUUHBIX PO0ei.
BbIMONMHATE ~ TPUKUAKY U
OLIEHKY B XO/Ie BbIUMCJ/IEHUH.
IIpencraBnsite
00OBIKHOBEHHbIE p0o0OH B BUJE
JeCITUYHbIX C  TIOMOII[bIO
JefleHus YWCIUTeNss Ha eé
3HaMeHare/b.

Ncnonb3oBatb
9KBUBaJIEHTHbIE
ripe/iCTaBIeHUs JPOOHBIX
yrcesl TIPU WX CpaBHEHWH,
TIPU BBIUUC/IEHUSIX

Permiath 3ajjaum Ha Apobu ( B
TOM  YuC/Je  3afjaud U3
peanbHOU TPaKTUKH),
WCI0/Ib30BaTh  TOHATUSL U
cpesiHero apudMeTUUeCcKoro,
CpeiHel CKOpPOCTU U Ap. TIpU
pellieHnH 3aziau.

[TpuBOAUTH TIPUMeEPbI
KOHEeUHbIX U 0OeCKOHeuHBIX
MHO>KeCTB. AHa/IM3UpPOBaTh U
OCMBIC/TMBATb TEKCT 3ajlauw,
nepecopMy/IMPOBATh
yCJIOBUE, W3BJIeKaTh
HE0OX0IMMYI0 WH(OPMALIHIO,
MO/Ie/IMPOBaTh  yCJIOBUE  C
MOMOIIbI0 CXeM, PHCYHKOB,
peabHbIX TIpe/IMeTOB;
CTPOUTH JIOTUYECKYHO
LIeTI0YKY pacCy>K/IeHUM;




KPUTHUUYECKH OLIeHMBATh

TOTyYeHHBIMN OTBeET,
OCYILL{eCTB/ISATh

CaMOKOHTPO/Tb, TIpOBepsisi
OTBET Ha  COOTBETCTBHE
YCJIOBUIO.

BbIMonHATE  OPUKUAKY U
OLIeHKY B XO/le BBIUMC/IEHUM.
UuraTh M 3aIIMCBIBATh YUC/IA B

JIBOMYHOM crucTeme
CUHC/IEHUS.
KonTponbHast pabota Nell
HNHCcTpyMeHTHI /11 BBIYUC/IeHHH U M3MepeHui OOBSICHAITB, 4TO Takoe
15 yacoB MPOLIEHT.
39 MUKpOKa/IbKYJIATOP 15 [IpencraBnsaTe IpPOLIEHTHl B
40 ITporieHThI JIpo0siX 1 ApoOU B TIPOL[EHTAX.
KonTponbHast pabota Nel2 Ocy1ecTBisTh TTIOMCK
41 Yron. IIpsiMoii 1 pa3BépHyTHIi napopmarpn - (8 CMMN),
yroj. YepTéXHbI TpPeyroJibHUK. coAepxxaiue  NaHHble B
42 W3mepenue yryios. TpaHCcnopTUp HponeHTax,
43 KpyroBble guarpammbl WHTEPIIPETUPOBATh UX.

KoHTtposbHast pabota Nel3

Pemmate 3a/jauv Ha MPOLIEHTHI
Y pobu ( B TOM UHMCIIe 3a[auu
W3  peasibHOM  TPaKTUKH,

WCTIOMb3Ys nipu
HEeoOXO0AUMOCTH
KaJIbKYJISITOD). [TpoBOUTH

HeC/IOKHble  KCCJIe[lOBaHMs,
CBfI3aHHblE CO CBOWCTBaMH
JIPOOHBIX umCesi, ONMUpasiCh Ha
YMCJ/IOBblE 3KCIIepUMEHTHI (B
TOM YHCJ/Ie C UCIO/Ib30BaHUEeM
KaJIbKYJ/IITOPa, KOMITbIOTEpa)
BbINONMHATE  NPUKUAKY U
OLIEHKY B XO/ie BbIYMCJ/IEHUH.
PacriosHaBate Ha uyepTexax,
PUCYHKax, B OKpY’Karollem
MHpe pa3Hble BU/bl YTJIOB.
[IpuBoaUTHL TpUMepbl
aHasIoroB 3TUX
reoMeTpuueckux ¢Guryp B
OKPY’KarollleM MUpe.
W306paxkaTh yI/ibl OT PYKUA U
C TIOMOLLUBI0  YepPTEKHBIX
VHCTPYMEHTOB.
BepHo wucnonb30BaTe B peuu
TePMHUHBL:  yroj, CTOpOHA
yrja, BepllivHa yrja; MpsMou
yros, OCTPbIA YroJI, TYIIOW,

pa3BEPHYTHIN yToJI;
YepTEKHBIN TPeyTroJIbHUK.
TpancriopTup.

N3mepsars d TTIOMOLL[BIO
VHCTPYMEHTOB Y CpaBHUBAThb




BeJTMUUHBI YTJIOB.
CTpouTth  yIJIbI
BE/IMUUHBI  C
TPaHCTIOPTHPA.
V3BnekaTh WHGOpMaLMIO U3
TabIMI] u Jlarpamw,
BBITO/THATh  BBIYUC/IEHUST TIO
TabIMUHBIM JTAaHHBIM,
CpaBHUBATh BeJTMUMHBI,
HaxoAWThb HauOo/bIllee U
HauMeHbIIlee 3HaUeHHsI
BBITIO/THATD c6op
WHGOPMALIUM B  HECJIOXKHBIX
Clydasix, OpraHu30BbIBaTh
vH(pOpMaIMo B BUfe Tab/uI]
W JuarpaMM, B TOM 4YHCJie C

3a/IaHHOM
TIOMOIIbIO

MOMOIIBI0  KOMITbIOTEPHBIX
MPOrpamMm. IIpuBoaUTHL
TpUMepbI HEeCJIO>KHBIX
KJ/IacCU(pUKaLAi u3

Pa3/IMYHBIX 00JIaCTeN XKU3HU.

O/1eMeHTBI CTaTUCTHUKH, KOMOMHATOPHUKA U TeOpHs

BeposiTHOCcTeM. (/12

IToBTOpEHUE
11 yacoB

44 NTtorosoe nmoBTopeHve Kypca 11

MaTeMaTHKM 5 KJacca.

KonTponbHast paborta Nel4

6 Ky1acc
Howmep Cogep>kaHve MaTepuasna Konuuectso XapakTeprucTuKa OCHOBHBIX BHUIOB
MyHKTa 4acoB JlesiTeIbHOCTH yUeHHKa (Ha YpOBHe
yueOHBIX /1eHCTBHUI)
§ 1. OTHOIIEHNS, NPONOPIUH, 25
MPOLEeHThI

1 OTHoLIeHus yrcesn 15 dopmyIUpoBaTh oripefiesieHue
BeJIMYMH OTHOLLIEHUSI, 3alvChIBaTb U HaxOJUThb

2 Maciutab OTHOLLIEHVe [BYX YMCeJ, YIIPOLaTh

3 Henenus uucia B [JAaHHOM OTHOILLIEHWe C TIOMOIIBIO  CBOMCTB
OTHOLLIeHUU OTHOLLIeHUS, peliarb TeKCTOBbIe

4 [Tponopruu 3a/iauu.

5 IIpsiMast u obparHas ®opMynMpoBaTh IOHATHE YMUC/IOBOIO
MPOTNOPLIMOHAJILHOCTD MaCH_ITa6a, oripefiejidTb  paCCTOSTHUE
KoHTposbHast pabota Nel MeXXIy M300pa’keHUsIMU Ha TilaHe TIpU
TIOHSITHE O [IPOLIEHTe 3aZldHHOM  UYWCJIOBOM  MaciiTabe,

6

7

8 3a/jaur Ha TIPOLIEHTHI
9 Kpyrosble guarpamMmsl

10 3aHuMareJibHbIE 3a/jauu
11 KonTponbHast pabota Ne2
12 IToHgTre o0 npoLeHTe

YEepTUTb TUIaH MECTHOCTH B 3a/JaHHOM
Maciirabe.

@dopMy/IMpoBaTh TIOPS/IOK  [IeJIEHUS
yKC/ia B 3a7laHHOM OTHOIIIEHHH, [Ie/TUTh
YMC/I0 B 3aJJaHHOM  OTHOIIEHMH,




peliate  TEeKCTOBble  3aZaud  Ha
TMPOTIOPLIMOHA/IbHOE Jie/IeHHe.
@®opMyMpoBaTh MOHSATHE TPOTIOPLIVH,
OCHOBHOE  CBOWCTBO  TIPOTIOPLWH,
yKa3bIBaTb KpailHHe W Cpe/iHHe UjieHbI
TIPOTIOPLIMK,  TIPUBOJUTH  TIPHUMEDHI,
periaTh MPOMOPLIMH.

®opMyTUPOBaTh OTIpe/ieieHHs TPSIMOi
TMIPOTIOPLIMIOHATBHOCTH, obpaTHOI
TMPOTIOPLIMOHAIBHOCTH, TIPUBO/IUTD
MprYMephl, Ha KOHKPETHOM IpUMepe
oripeiesisiTb BUJ, 3aBUCUMOCTH, pellaTh
TEKCTOBBIE 3a/jauM.

®opMy/TpOBaTh TOHSTHE TPOLIEHTa,
TMIPe/ICTaB/IsATh TIPOLIEHTHl B Jp00sSX U
JIpoOU B MpOIIeHTax.

dopMyMpoBaTh TOHATHE TIPOLIEHTa,
TNpe/ICTaB/IsATh TIPOLEHTHl B ApO0SX U
Jpobu B TpOLIEHTaX, OCYILECTBISATh
Mouck wuHdoOpMaluM, cojepXKalllei
JlaHHbBIe, BEIDa’KEHHBIE B MPOL[EHTaX.

Haxogutb  TIpOLIEHT  OT  YMCJa,
rPaMOTHO oopMATh pelieHue
3a/jaui.
HaxoguTe 4uCI0 10 ero IMpOLIeHTY,
rPaMOTHO 0 opMJISITH peliieHue
3a/jaui.

HaxoauTh MpOIIEHTHOE OTHOIIIEeHHe
yucesl, TPaMOTHO O0GOPMJISIThH pellleHre
3a/]auM.

Pemath  3afaud  Ha  TIPOL|EHTHI,
rPaMOTHO ohopMJISITh pelleHue
3ajiauu.

Wcnonb3yst guarpamMmy, OTBeYaTb Ha
BOIIPOCHI 3a/laui, CTPOUTb KPYTrOBYIO
JuarpaMmmy.

Wcnone3ys guarpamMMmy, OTBe4yaTb Ha
BOIPOCHI 33/laud, CTPOUTb KPYTrOBYIO
JuarpaMmy, BBITIOTHATh cbop
vH(popMaLuu, OpraHu30BbIBaTh
vHboOpMallii0 B BUJle  KPYTOBBIX
JrarpamMmm.

Pewiats 3azaun Ha nporeHThl. Pelath
3aHUMaTe/IbHbIe 3a/jauu.

§ 2. Henble uncia

33

1 OrtpuijarenbHbIe Lesble
yuca

2 Bcepoccurickas
npoBepouHasi paboTta

3 CpaBHeHHe 1e/TbIX Ynces

4 CrokeHue 1ebIX ymrces

5 3aKOHBI CJIO)KEHUS LiesIbIX
yucesn

6 PasHOCTB LiesibIxX yncen

[TpuBOgUTE TIPUMEpHI MCIOJb30BaHUs
B OKpY»Karoll[eM MUPe MOJI0KUTETbHBIX
Y OTpULaTebHBIX UMCesl, BHIOUPATh U3
Habopa wuWcCen TIOJIOXKWTE/TbHbIE U
OTpHLiaTe/IbHbIe YMCIa.

CpaBHMBaTh W YIOPSIOYMBATh 1iefbie
yuncsia.

®opMyMpoBaTh MPAaBWIO CJIOKEHHUs
yucesn O/IMHAKOBBIX 3HAaKOB,




7 [Ipou3BeseHue LieJIbIX
yucesn

8 YacTHOe 1ieJIbIX unce

9 Pacrnipefienute/ibHbIN 3aKOH

10 PackpsiTue CcK0OOK u
3aK/IK0YeHue

11 [HeiictBust ¢ cymMMmamu
HECKOJIBKMX C/IaraeMbIX

12 [IpencraBnenuve
HECKOJIbKMX  4YWCe/l  Ha
KOODJAMHATHOM OCH

13 KonrposbHast pabota Ne3

14 3aHMMaTe/bHbIe 3aaun

BBITOJTHSTh CJI0)KEeHHe yncesn
O/IMHAKOBBIX 3HAKOB.

@®opMyIMpOBaTh TPABUIO CJIOXKEHUS
yycen pasHbIX 3HAKOB, OIPEJessiTh
CyMMy C TIOMOIIBIO psiia UKCel,
BBITIO/THATh C/IOKEHHE UHCeNT pa3HbIX
3HAKOB.

@®opMy/TUPOBaTh TPABUIIO  CIOXKEHUS
yKrcesl Pa3HbIX 3HAKOB, BBIMOJIHSTh
CJIO)KEHHE UKMCeJT Pa3HbIX 3HAKOB.
BBIMOJHSTE C/I0XKEHHE 1[eJTbIX UMCelT.
@dopMy/MpoBaTh W 3aMUChIBaTh  C
MOMOIIbI0 OYKB 3aKOHBI  CJIOXKEHUH,
HAXOIUTb ~ 3HAUEHWs  BbIPAKEHHH,

TIPUMeHsIst 3aKOHBI CJI0KeHwus,
BBITIOJIHATE C/I0’KEHWe W CPaBHUBATh
pe3yJbTaThl.

@dopMy/MpoBaTh W 3aMUCBIBaTh  C
MOMOIIbI0 OYKB 3aKOHBI  CJIOXKEHUH,
HAXOIUTb ~ 3HAUEHWs  BbIPAKEHHH,
MIPHUMEHSIsI 3aKOHBI CJIOXKEeHHSI.
@dopMy/TMpOBaTh TIOHATHE Pa3HOCTH,
BBITTOJTHSITh BBIUUTAHHUE 1[€/IbIX UMCETT.
@dopMy/TMpOBaTh TIOHATHE Pa3HOCTH,
BBITTOJTHSITh BBIUUTAHHUE 1[€/TbIX UMCETT.
BBIMO/IHATE C/IO)KEHHE W BbIUMTAHHE
L[eJIbIX UHCE]L.

@dopMy/MpoBaTh W 3aMUChIBaTh  C
MOMOIIbI0 OYKB pacIipe/ie/iuTe/IbHbIN
3aKOH JIJIst L[eJIBIX UKCeJI, 3aliChIBaTh
MpOW3Be/ieHe B BH/IE CYMMbI HWIH

Pa3HOCTH, BBLIHOCUTH 001t
MHOKUTE/Tb 3@ CKOOKH, BBIUHCJIATh
yAOOHBIM  CIOCOOOM,  HCITIOJB3YyS

pacripefie/IuTeTbHbIN 3aKOH.
@®opMyIMpOBaTh TIPAaBUIO PACKPBITHS
CKOOOK, Tepes; KOTOPBIMM CTOMT 3HaK
«t» " «-», pacKpbiBaTh CKOOKH,
0OBSICHSISI CBOU JIEUCTBUS.
@®opMyIMpOBaTh TIPAaBUIO PACKPBITHS
CKOOOK, Tepes; KOTOPBIMH CTOWT 3HaK
«t» " «-», pacKpbiBaTh CKOOKH,
0OBSICHSISI CBOU JIEUCTBUS.
@dopMyIMpOBaTh TIPAaBUIO PACKPBITHS
CKOOOK,  pacKpbiBaTb  CKOOKH
HaXOJUThb  3HAUE€HWe  BbIPAXKEHWU,
3aK/TI0YaTh C/laraeMble B CKOOKH.
@®opMyIMpOBaTh TIPAaBUIO PACKPBITHS
CKOOOK,  pacKpbiBaTb  CKOOKH
HaXOJUThb  3HAUE€HWe  BbIPAXKEHWU,
BBIUHCJIATh PAl[UOHATbHBIM CTIOCOOOM.
DopMyIUpPOBaTh TIOHSITUE
KOODJIMHATHOW OCH, TI0JIOXKUTETbHOU
TIOJTYOCH, OTPHLIATEJIbHOM  TOJIyOCH,




yKa3bIBaThb KOOp/JMHAaThI TOUeK,
OTMeYaTb TOYKM Ha KOOPJMHATHOU
MpSIMOYM,  OTpefie/IiTb  pacCTOsIHUe

MeX/ly TOYKaMHu KOOP/IMHAaTHOW OCH.
PeriaTh 3aHMMaTe/IbHbIE 3a/JauM.

§ 3. PanuoHa/IbHbIE YHC/Ia
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1 OTpuiiatenbHble Apoou

2 PatrioHanbHBIE UnCIa

3 CpaBHeHHe palHOHATbHbIX
Jpobeit

4 CroxxeHue U BbIUWTaHUE
apobeii

5 YMHOXeHVWe HW  [e/leHue
apobeii

6 3aKOoHBbI CJI0KeHUsI u
YMHOXXEHUSI

7 KonTponbHast paboTta Ned

8 CMeliaHHbIe npobu
TIPOKM3BOJILHOTO 3HAKa

9 N306paxeHue
pallMoHaNbHbIX UHuCel Ha
KOODJMHATHOM NPsSIMOM

10 YpaBHeHUs

11 Perienue 3ajau ¢ MOMOLLBbIO
ypaBHEHUU

12 KonTponbHast paboTa Ne5

13 PaboTa Haf omMOKamMu

14 3aHUMarTeJibHbIE 3a/jaun

Haxoputp U3 paza yucen
MOJIO)KUTEeNIbHbIe Y OTpULaTe/IbHbIe
apobwu, HaxXOJWTb MOZYJTA

TOJIOKUTENTBHBIX M OTPHUIIATeTbHbIX
npobeli, BBIUUC/IATL  JEMCTBUS  C
MOy JISIMHU.

®opMy/IMpOBaTh MOHATHE
paLMOHAILHOTO UMC/Ia, IPUBOAUTD
npuMepsl, HOpPMYTUPOBaTh OCHOBHOE
CBOMCTBO Apo0OU, COKpalljaTh Jpodwu,
MIPUBOJIUTH IPOOM K 3a/]JaHHOMY
3HaMeHaTesTto.

®opMy/IMpOBaTh MPaBUia CPaBHEHUS
Jpobel, CpaBHUBATh YKC/Ia U APO0OH,
3aITUChIBATh YKC/IA B TTOPSIKE
BO3pacTaHus U yObIBaHUSI.
@®opMy/MpOBaTh TPABUIO  CJIOXKEHUS
npobeit C O/IMHAKOBBLIMH
TIOJIOXKUTE/TbHBIMM ~ 3HaMeHaTeJIsIMU,
BBITIO/THATE CJIOYKEHUE APOoOei.
[TpeacTaBasSTh HEMPABUILHYIO APOOL B
BUJIe CMellaHHOW ApoOu, 3arvchbiBaTh
YacTHOE B BHJIe OOBIKHOBEHHOW WJTH
CMeIIIaHHOM IpoOH

[TpeacTaBnsaTh CMeIllaHHYIO [ApoOb B

BU/JIE HeTPaBUILHOM pobw,
BBITO/THAT YMHOKEHWE CMelllaHHbIX
yucer, yIIpOILaTh BBIDKEHUS],

BBIUHC/IATL CTEreHb JpOo0U, HaXOAUTh
3HaueHUsl BbIpaXKeHUH.

[TpeacTaBnsSTh HEMPABWILHYIO APOOh B
BUJIe CMellaHHOW Apo0u, BBITIOHATh
BbIUMTAaHWE  CMeIlaHHBIX  Jpo0ei,
yTpolaTh  BbIP@XKeHHWs, pacKpbiBasi
CKOOKHU.

[IpeacraBnsTh CMelllaHHYIO [ApoOb B

BUJE HeInpaBUIbHOU apobu,
BBIIO/IHATE YMHO)KEHHe CMellaHHbIX
qucer, ynpolaTrhb BbIpa)KeHUs,

BLIUHCJIATh CTereHb Jpo0U, HaXOAWUTh
3HaueH’sl BbIpaXKeHUH.
[IpeacraBnsTh CMelllaHHYIO [ApoOb B

BUJE HeInpaBUIbHOU apobu,
BBIIO/IHATE ~ [le/leHWe  CMellaHHbIX
qucer, ynpolaTrhb BbIpa)KeHUs,

HAXOJUThb 3HAUEHHS BbIPAKEHUH.
V300pakaTh  TIOJIOKUTENBHYIO U
OTPHI[ATE/IbHYIO ZIpoOb Ha




KOOp/IMHaTHOM ocH, (OopMyIMpoBaTh
MPaBU/I0  HAXOXXJEeHUsT  PacCTOSHUSA
MEXKy TOUKaMH, N300pa>kaTh TOUKH Ha

KOOp/IMHaTHOM OCU C  3a/laHHbIM
eJMHUYHBbIM OTpe3KOM u
CaMOCTOSITe/IbHO BbIOMpaTh
eIMHUYHBIA OTPe30K, OOBSICHSS CBOM
BbIOOD, HaXO/IUTh KOOpZIMHATy
cepe/ivHbI OTpe3sKa, HaxoJuTb
KOOp/IMHaTy KOHL|a OTpe3Ka Ipu
3a[laHHbIX ~ KOOpJYHAaTax  Jpyroro

KOHL[a U Cepe/IuHbI 3TOT0 OTpe3Ka.
M300pakaTh TOUKM Ha KOOP/WHATHOMN
OCH C 33/]JaHHBbIM €JUHUUHBIM OTPE3KOM
u CaMOCTOSITe/IbHO BBIOMpATh
eIMHUYHBIA OTPEe30K, OOBSICHSSI CBOM
BBIOOD, HaXO/IUTh KOOp/IMHATy
cepeJHbI OTpe3sKa, HaxoJuTh
KOOp/IMHaTy KOHL[Aa OTpe3Ka Ipu
3a[laHHbIX ~ KOOpJMHAaTax  Jpyroro
KOHLIAa M CepeJMHbI 3TOTO OTpe3Ka,
ornpezensiTh paccTosiHue Mexay
TOUKaMH, HaXO/IUTh cpefHee
apudMeTHUYeCKOe YUCel.

[TpoBepsTh, SAB/SETCS JIU JaHHOE UNCIIO
KODHEM [IaHHOTO ypaBHEeHWsl, pellaThb
MIPOCTOE YpaBHEHUeE.

[TpoBepsiTh, SAB/ISETCS JIU JAaHHOE YMCJIO
KOpDHEM [IaHHOTO YpaBHEHUsl, pelllaThb
ypaBHeHHsI Ha OCHOBE 3aBHCHUMOCTel
M€Ky KOMIIOHEHTaMH [1eliCTBUM.
Pemath ypaBHeHMSI C TIOMOLIbIO
repeHoca CJjlaraeMbix B JIDYT'YIO 4acThb
yPaBHEHUsI.

Periate ypaBHeHuUs.

CocTtaBnsTb OyKBeHHbIE BbIDaKEHUsI U
ypaBHeHMs TI0 YCJIOBUIO  3a/jauy,
pellaTh ypaBHeHUsl, rpaMOTHO
o opMJIATh pellieHre 3a/jauu.

Pemath oruyeckue U 3aHUMaresbHbIE
3ajiauu.
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HecaTHYHBIE JPOOH

34

[ToHSTHE  TIO/IOXKUTETbHOM
JeCITUUHOM TPOOH

CpaBHeHue
T0JIOKUTETbHBIX
JeCSITUYHBIX Ip00ei

CnokeHre ¥  BBIUUTAHUE
TI0JIO)KUTE/TbHBIX
JIeCITUYHBIX p00eit

[Tepenoc 3arAaTon B
[10JIOKUTETbHOMN
JeCITUIHOM IpoOH

3anuceIBaTh 0OBIKHOBEHHBI® u
CMeIlllaHHbIe Ipobou B BUJIE
JIeCATUYHBIX npobet, YUTaTh
MOJIyYeHHble  3alkCH,  3aIlUChIBATh
JIeCITUUHBIe Jnpobu B BU/JIE

0OBIKHOBEHHBIX JIpOOei.
dopMyMpoBaTh TMPABUIO CPaBHEHUS
JECATUUHBIX TIOJIOKUTE/IbHBIX ApOo0ei,
ypaBHMBaTh 4udCio 1mdp Tmocie
3ansTod  y  fApobeid, CpaBHUBATh
JecATUUHBIE JPOOH.




5 YMHOXeHue
T0JIOKUTETbHBIX
JeCSATUUHBIX Apobei

6 [eneHvie TMOJIOKUTENBHBIX
JeCATUUHBIX Apobei

7 KonTponbHast paboTa Neb

8-11 Hecatnunble  gpobu U
TIPOLIEHTHI

12 HecaTtuyHble Jpobu
TIPOM3BOJILHOTO 3HaKa

13 [TpubmkeHyue [JeCITUUHBIX
apobeii

14 [TpubmkeHve CYMMBI,
pPasHOCTH, TMPOU3BEJEHUM,
YaCTHOTO /IBYX UMcesn

15 KonrposibHast paboTa Ne7

16-17 3aHMMaTe/bHbIEe 3aJjaui

@®opMy/MpoBaTh TIPAaBUIO0 CPAaBHEHUS
JIeCITUYHBIX TIOJIOXKUTENbHBIX Ipo0ei,
CpaBHUBaTh  JeCATUYHbIe  Jpobwu,
pacrionaratb ~ Apobu B TIOpsAKe
BO3pacTaHWsl W yObIBaHMS, YKa3bIBaTh
YKCIIO, pacIioyio’keHHoe MEXIY
3a/IaHHBIMU UWCJIaMH, BbIPAXKaTh OJJHU
e/IMHULIbl U3MepeHUsi MacChbl, BpeMeHH
U T.OI. 4Yepe3 JPyrve eAWHUIbI C
TOMOILIBIO ZIeCSTUUHBIX IPOOeii.
@®opMy/IMpOBaTh MPABUIO CIOXKEHUST U
BLIUWTAHUSI  JIECATHUUHBIX  JIpo0ei,
HaXxO/UTh ~ CyMMy U  Pa3HOCTb
JeCITUYHBIX ~ /1po0eii,  BBIUMCISATH
palMOHAIBHBIM  CITIOCOO0M, TIPUMEHSISt
3aKOHBl ~ CJIO)KeHWss W TpaBWIa
PACKPBITHST CKOOOK.

HaxomuTh CymMMy ¥ pa3HOCTh
JeCITUYHBIX ~ Apobel,  BBIYUCIISTS,
3aMeHsis JeCITUYHYIO Ipobb
OOBIKHOBEHHOM U HaAobOpOT, pelaTh
3ajiaum.

®opMy/MpOBaTh MPABUIO YMHOXKEHUS
U JieJIeHdsT JecITUUHOM pobu Ha 10,
100, 1000 # T.4., yMHOXaTb U [eJIUTh
JecsiThuHyto 1pobs Ha 10, 100, 1000 u
T.IL..

@®opMy/MpoBaTh MPABUIO YMHOXKEHUS
JeCITUYHBIX  JIpODei, HaXO/IUTh
3HaueHue TIPOM3BeJIeHUsI JIeCSITUUHBIX
npobeti.

@®opMy/MpoBaTh MPABUJIO YMHOXKEHUS
JeCITUYHBIX  JIpODei, HaXO/IUTh
3HaueHue TIPOM3BeJIeHUsT JIeCSITUUHBIX
npobeti.

@®opMy/MpoBaTh MPABUIO YMHOXKEHUS
JeCITUYHBIX  JIpODei, HaXO/IUTh
3HaueHue TIPOM3BeJIeHUsI JIeCITUUHBIX
npobeti.

@®opmynvMpoBaTh TIPaBUJIO  [leJIeHUsT
JeCITUYHON [poOM Ha [JIeCITUUYHYIO
ZIpobb, HAXOJUTh 3HaUeHHe YaCTHOTO.
@dopMy/nMpoBaTh TIPaBUIO  [JIeIEHUS
JeCITUYHON [pobU Ha [JeCITUUYHYIO
JIpo0Ob, HAXOTUTh 3HaUEHHEe YaCTHOTO.

BbINOHATH BBIUMC/IEHUST C
TI0JIO)KUTE/TbHBIMHU JeCSITUUHBIMU
JIpoOsIMHU.

HaxoauTte mpoLIeHT OT uMc/ia U YUCIo
10 €ero TIPOLEHTY, YBeJu4uBaTh U
YMEHbIIaTh YMC/JIO Ha HECKOJIBKO
MPOLIEHTOB.

Pemmate  3afjauM  Ha  MPOLEHTHI,
rpaMOTHO O)OPMJISAAT pellieHusl 3a/au.




Haxoautb 3HaueHHs1 CyMMBbl, Pa3HOCTH,
NIpov3Be/leHus u 4aCTHOTO
JeCATUUHBIX  7pobeli ¢  pa3HbIMHU
3HaKaMH.

DopMyMpoBaTh rpaBuia
NpUOJIPKEHHOTO CJI0KeHUs],
BBIUWTAHUSI [IBYX YHCe/, HaXOAUThb
npub/kKeHre CyMMbl M Pa3HOCTH
[JBYX UWCeJ, OKpPyI/IATb u4ucaa C
3a/IaHHOM TOUHOCTBIO.

DopMyupoBaTh [IpaBUIIO
NpUOIVPKEHHOTO TIPOM3Be/IeHHsT [IBYX
yucer, HaxXO/[UThb npuO/IIKeHHe

TIPOU3BeJIeHUs [BYX YMCeJ, OKPYIJIATh
yuc/Ia C 3aJaHHOM TOYHOCTBIO.
DopMyIUpPOBaTh MpaBUJIO
MPUOJIKEHHOTO YaCTHOTO JIBYX UHCeJ,
HaxOJWTb IIPOU3BeJleHHe YaCTHOrO
JBYX UHCeJl, OKpPYIVIATb 4YuCIa C
3a/IaHHOM TOUHOCTBIO.

Pemlatb  3ajaud  Ha  TIPOLIEHTHI,
OKDYIJISITh JleCATUYHBbIe npobw,
HaXO/IUTh  TIPUOJIDKEHHE  CYMMBI,
PasHOCTH, IPOM3Be/IeHUsI U YaCTHOTO.
Peluarts jiorruueckue v 3aHMMare/bHbIe
3a/au.

§ 5. OOBIKHOBEHHBbIE U JeCATHUYHbIe 24
Apobu
PasnoskeHue OOBACHATDL, KAKUMH CII0COOaMu
TI0JIO>KUTETbHOM MO>KHO Pa3/I0’KUTh OOBIKHOBEHHYO
1 JEeCITUYHOM  Jpobu B JIpO0Ob B IECATUUHYIO, TTPUBO/IUTD
KOHEUHYO JeCSITUUHYIO TIPUMeEpHI, COKpaIaTh IPo0H,
Jpobb 3aITUChIBATh JIECATUUYHYIO ApO0b B BUE
2 beckoHeuHbIe 00OBIKHOBEHHOU 1 Ha00OPOT.
nepuoAuecKye OOBSCHATD, B KAKOM C/Tyyae
JeCITUYHBIE TPOOH HecoKpaTuMasi 0ObIKHOBeHHasi Ipo0b
3 Henepuoaunueckue He oOpariaeTcsi B KOHEUHYO,
OecKOHeUHbIe  JIeCATUUHBIE 3aIMChIBaTh YMCJIO B BUJIE
Ipobu MepUOIUYeCKOM 1pobu, Ha3bIBaTh ee
4 [nvHa oTpe3ka epyuoj, pacKiaabiBaTh
5 [mvHa OKpy>KHOCTH OOBIKHOBEHHYIO pO0b B
H]IOH.[EIAL Kpyra TNepruonvecKyro.
6 KoopauHaTHast 0Ch ®opMyIMpOBaTh NOHATHS
7 JleKapToBa CUCTEMA PALHMOHA/LHOrO, HPPALIMOHATBHOTO 1
KOOP/MHAT Ha IUIOCKOCTH JIeCTBUTE/ILHOTO UKCIa, TIPUBOIUTh
8 CrosGuarhble AMarpaMmbl 1 TIPUMEpBI, 3aMUChIBaTh UKC/Ia,
rpadukm TIpUHA/I/IeXKallie MHOXKeCTBaM.
9 KoHTpo/bHast paboTa Ne8 OnpepensiTe JIUHY OTpe3Ka, CTPOUTE B
10 3aHMMarTe/bHbIe 3a4a491 TETpajin OTPE3KH 3a/laHHON J/TMHBI,
JIeTTUTb OTPe3KH Ha PaBHbIE YACTH.
3anuceiBaTh POPMYY OIS
BLIUMCJIEHUS [IJTUHBI OKPY>KHOCTH,
BBIUHCJIATD JI/TAHY OKPY)KHOCTH,
TMOHUMATh, UTO YKUCJIO .| -




MppaLMOHa/IbHOe YKCI0, UTO JJIs1
peleHUs 3a7jau MOXKHO MCII0/Tb30BaTh
ero npub/IKeHue.

3anuceiBaTh hopMyty Asist
BBIUKC/IEHUS T/I0MIaAN KPyTa,
BBIUMCJISATH TUIOLA/Ib KPyTa,
OOBSCHSTD, KaK BHITIOJIHUTh
v3MepeHue, eCii TIOMeHSITh O/IHO U3
WCXOJHBIX JIaHHBIX.

DopMyIMpPOBaTh OTIpeze/ieHue
KOODJJMIHAaTHOM 0CH, KOOP/IMHATBI
TOYKH Ha KOOPJWHATHOM OCH,
OTMeuaTh TOUKH C 33[JaHHBIMU
KOOp/IMHAaTaMU Ha KOOPZAMHATHOM OCH.
Ha3sbiBath abcruccy v opAvHaTy
TOUKH, U300pakeHHOM Ha pHUCYHKe,
oripeZiesISiTb KOOPAWHATHI TOUEK,
oTipe/ieNiATh Pacrojio)KeHre ToOUek,
ecs abcipicca TOUKY WA Op/IMHATa
PaBHBI HYJIM, CTPOUTh CUCTEMY
KOOD/JJMHAT U OTMeuaTh Ha Hell TOUKH.
OnpepensiTb BeJTMUUHBI, M10JIb3YSICh
CTo/16UaToM AUarpaMMon, CTPOUTh
CTO/I0UATYIO [UarpamMmy.

YuTath rpadMK BeJTMUMHBI, CTPOUTH
rpaduK 3aBUCHMOCTH.

§ 6. IloBTOpEHUE

12

1-11

IToBTOpEeHue kypca 3a 5-6
KJIaCChl

KonrponeHass pabora Ne9.
WtoroBast KOHTDOJIbHasI
paboTta

Pemlate 3ajaHyMss 10O TeMaM Ha
TOBTOPEHUEe

OCHOBHOe CBOKCTBO Jpobu
CokpartieHue pobeii
[TpuBezneHue apobeii K
00111eMy 3HaMeHaTesTo
CpaBHeHue, C/I0)KeHUe U
BBIUMTaHUE Ipo0eii ¢
Pa3HBIMHU 3HAMEHATEJIIMU
CnoskeHrie ¥ BEIYMTaHNE
CMeIIIaHHbBIX YHCesT

7 KJj1acc

MATEMATHUKA: AJITEBPA
PacnpepienieHre yueOHbBIX 4acoB 10 pa3je/iaM NporpaMmbl




KonuuecTBO yacoB

Pazgen KoHTposbHbIe paboThI
BBogHoe nosTopeHue 4
1 | BeipaxxeHus1, TOXeCTBa, 24 1
ypaBHEHUSI.
2 | OyHKUUH. 18 1
3 | CreneHb C HaTypaJbHbIM 18 1
roKasaTeJsieMm.
4 | MHOrousieHsbl. 21 1
5 | ®opMyJibl COKpALLIEHHOTO 21 1
YMHO>KEHUS.
6 | Cucremsl JTUHENHBIX 16 1
ypaBHEHHUH.
7 | TloBTOpEHUe. 10
Wroro: 132 6
8kacc.
KonmyecTBo yacos
Kosnnuectso N
Pazgen B paboueii mporpamMme

KOHTPOJ/IbHBIX paboT

1. ParjuoHanbHbIe ApoOu. 2 34
2.KBazipaTHble KOPHHU. 1 23
3. KBagpartHble ypaBHeHUs! 2 27
4. HepaBeHCTBa 1 22
5. CrerieHs C LieJIbIM [10Ka3aTesieM. 1 14
OneMeHTbl CTaTUCTHKH.
6. [ToBTOpEHME 1 12
Wroro: 8 132
9 kacc.
Paspen KommuecTBO KOHTPO/IBHBIX KosmmuecTtBo yacos
paboTt
ITOBTOPEHUE 1 7
1. KBagparuuHas pyHKLHs 2 18
2. YpaBHeHMSI M HepaBeHCTBa 1 13
OJIHOM TIepeMeHHOM.
3.YpaBHeHUs] U HepaBEeHCTBA 1 17
[IByMsI TIepeMeHHbIMHU.
4.ApudmeTrueckas 2 20
reoMeTpHUyecKast IpOrpeccum.
5. OneMeHTbl KOMOWHATOPUKU 1 13

TeOpHH BEPOSITHOCTEH.




6. IToBTOpEHMe. 1 8
Wroro: 9 96
MATEMATUKA: TEOMETPUSA
PacnipepiesieHre yueOHBIX YacoB MO pa3je/iaM NporpaMmbl
7 KJj1acc.
Ne KosnmuectBo yacos :
Pazgen KoHTposbHBIE paboThI
1 | HauanbHble reoMeTpuuecKue 11 1
CBeJleHUs
2 | TpeyronbHUKHU 16 1
3 | IlapaniesibHble NpsIMbIe 13 1
4 | CooTHOLIEHUA MeX1ay 18 1
CTOPOHAMHU U yrjiaMu
5 | I[ToBTOpeHue 8 1
Nrtoro: 66 5)
8kiacc.
Ne KonmuectBo uacos :
Pazpen KoHTposbHbIe paboThbl
1 | MHOroyroisHUKH 1 20
2 | ITnomase MHOTOYTrO/IbHUKA 1 71
3 | [Togo6HbIe TPEYTOJBHUKN 2 28
4 OKpy>XKHOCTB 1 26
5 | [ToBTOpEHUe 4
Wroro: 5 99
9 ks1acc.
Ne KosnmuectBo yacos :
Paznen KoHTponbHbBIe pabOTEI
1 | BekTops! 8
2 | Metog KoopAUHAT 1 10
3 | CooTHOLIEHME MEXAY 1 12

CTOPOHAMH M yIJIdAMH




TpeyrosibHUKa. CKanspHoe
TpoU3Be/ieHHe BeKTOPOB.
4 | AnvHa OKPY>KHOCTH. 13
[1nomaae Kpyra.
5 | ABwxeHus 9
6 | HavanbHble  cBejeHus U3 4
CTepeoMeTpuur
7 | O6 akcromax rjlaHUMeTpUr 2
8 | IToBTOpEHHe. 6
Uroro: 64
anredpa 7 Kyacc
No Tema Kon-Bo Kontp | XapakTepucruka
n/n Yacos . padoT | OCHOBHBIX BH/IOB
JesATe/IbHOCTU
yueHUKa
(ua ypoBHe
y4eOHBbIX
JeicTBHi).
IToBTOpEHHE 4
1 I'n.1. Beipa)keHus, TOXK/AeCTBa, 24 1 BuInmosHATH
ypaBHeHHUs. 371eMeHTapHble
3HaKOBO-
I1.1.BeipakeHusl. CHMBOJINYECKUE
JIeUCTBUS:
UucioBble BbIpayKeHUs. NPUMEHATH
BripakeHusi ¢ mepeMeHHOM. OYKBBI 17151
CpaBHeHMe 3HaueHHI BbIpaXKeHUM. 0003HaueHUs
yuceJ, /IS 3a1IUCH
I1.2.TTpeo6pa3oBaHue BhIpayKEHHH. o0b1Mx
YTBEPKIEeHUM;
CBoiicTBa IeMCTBUM HaJl YMCIaMHU. COCTaBJIATh
ToxpectBa. ToXXgeCTBeHHbIe OyKBeHHbBIE BbIpa-
nipeobpa30BaHus BbIDayKEHUH. JKeHUs 110
YCJIOBUSIM,
[1.3.YpaBHeHHUs C 0/IHOM MepeMeHHOM. 3a/laHHbIM
CJIOBECHO,
YpaBHeHUe U ero KOpHHU. PUCYHKOM WU
JIvHeliHOe ypaBHeHUe C OHOU yepTexoMm;
repeMeHHOM. npeodpa3oBbIBaT

I1.4.CraTtuctrueckre XapakTepUCTHKH.

Cpennee apudmeTrueckoe, pa3max u
MoJa.

MeyaHa Kak CTaTUCTHUeCKast
XapaKTepUCTHKA.

Pemmenue 3ajau ¢ MOMOIBIO YpPaBHEHUM.

b a/Irebpanyveckye
CYMMBI U
TIPOU3Be/IeHHUS
(BBINO/THATH
NpuUBe/IeHNe
1o/J0OHBIX Crarae-
MBIX, PACKPBITHE
CKOOOK,
ympollleHue
TpOU3Be/IeHUN ).

Bprunciars
YHCI0BOE




3HaUueHue
OyKBEHHOT'O
BbIDa)KEHUS;
HaXO0UTh
00/1acTh

JIOTTY CTUMBIX
3HAa4YeHUH
riepeMeHHbIX B
BbID@)KEHUMU.
Pacnio3HaBathb
JINTHEeNHbIe
ypaBHEeHUsI.

Pemiath
JIMHEeHHEbIe
ypaBHEHUs.

Pemnatn
TEKCTOBBIE 3a/jau
anrebpanueckum
crocobom:
NepexouThb OT
CJIOBECHOU
(hopmyTMpOBKHU
yCJIOBUS 33/]auul K
anrebpanyeckoin
MO/Ie/TA TIyTEM
COCTaBJIeHUSI
yPaBHEHUS;
peliaThb
COCTaBJ/IEHHOE
ypaBHeHUe;
HHTEPNPeTHPOBA
Th pe3y/bTarT.
N3BiekaTb
r“H(opMal1io U3
TabMIL U
JlMarpaMm, BbI-
MOJ/THATH
BBIUKCJIEHUS T10
TaO/IMYHBIM
JTAaHHBIM.
Onpepenars 110
JMarpaMMam
HauboJIbITIE U
HauMeHbIIIe
JTaHHBbIe,
CpPaBHHUBATh
Be/TMUWHBI.

IIpeacraBasaTh
“H(OopMaLMio B
BH/Ie TaO/IHII,
CTOJIOUATBIX U
KPYTOBBIX
Jlyarpamm, B TOM




Yycsie C IOMOLIIbIO
KOMITBIOTEPHBIX
TIPOTpamMM.

IlpuBoguTh
TpUMepbI
YUC/IOBBIX JaHHbBIX
(ueHa, pocr,
BpeMs Ha [JOpory
U T. [1.), HAX0JUTh
cpeziHee
aprMeTHUeCKoe,
pasMax YMCJIOBBIX
HabOpOB.

IlpuBoguTh
coJieprkaresbHble
TIpUMepkI
WCII0/1b30BaHUs
CpeJHUX JJis
OTUCaHUs JAHHBIX
(YpoBeHb BO/IbI B
BOZlOEMeE,
CMIOPTUBHbBIE
roKasarey,
orpeiesieHue
rpaHuL] KTUMaTU-
YeCKUX 30H).

I'n.2. ®ynknuu.
[1.5.®yHKIMH U UX TPAPUKHU.

Uro Takoe QyHKIHSI.

Boeiuncnenue 3HaueHu GyHKLMM 110
dbopmyne.

I'paduk dbyHKIMM.

I1.6.JIuHeliHas GyHKIHS.
[psiMasi IPOTMOPLIMOHANILHOCTD U eé

rpaduk.
JluneliHast PyHKIUS U eé rpaduk.
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BeiuuciaThb
3HaueHHsI
yHKLuH,
3a/JaHHBIX
¢dbopmynamu (ipu
HEeoOXO0UMOCTH
HCI0/IH30BaTh
KaJ/IbKYJIATOD); CO-
CTaB/IATH
TaOMULIBI
3HaueHUH

byHKIM.

CTtpourts 1o
TOYKaM Ipauku
GbyHKIUi.
OnuceiBaTh
CBOMCTBA
(GyHKLMM Ha
OCHOBe ee
rpadguyeckoro
rpe/iCTaB/IeHUsI.

MojgenupoBaTb
peasnbHbIe
3aBUCUMOCTH
bopmynamu u
rpaguKaMu.




Yurarb rpadpuku
peasbHbIX
3aBUCUMOCTEHN.

HNcnonb3oBaTth
(GYHKLMOHATBHYIO
CUMBOJIUKY /IS
3arucH
pa3Ho00pa3HbIX
¢axToB,
CBSI3aHHBIX C
paccMaTpuBaeMbl-
MU (PYHKIUSIMH,
oboraiijasi OrbIT
BBITTOJTHEHUS
3HaKOBO-
CUMBOJTUYECKUX
JIeUCTBUM.
CTpouthb peueBbie
KOHCTPYKIIMH C
WCTI0/Tb30BaHUEM
(byHKLMOHATBLHON
TePMUHOJIOTUH.

Hcnonb3oBarb
KOMITbIOTEpPHbIE
MPOrpaMMBbI [JI7is
MOCTPOEHUs
rpaduKoB
byHKLMM, o151
WCCieJoBaHUsT
T0JIOXKEeHHUsI Ha
KOOpJWHAaTHOM
MJI0OCKOCTH
rpa¢uKoB
(byHKLMM B 3a-
BUCHMOCTHU OT
3HaYeHU!
K03¢duLIeHTOB,
BXO/SAIINX B
dopmyy.
Pacno3naBarb
BU/IbI M3y4YaeMbIX
byHKLM.
IToka3biBaTh
CXeMaTHh4yeCcKu
T0JIO>KeHHe Ha
KOOD/IMHaTHOM
TJIOCKOCTH Tpa-
(bUKOB YHKLIWMN.

I'n.3. CreneHns c HaTypa/JlbHbLIM
ToKasarteseM.

I1.7.Creriedn U e€é CBOUCTBA.

18

OnuceiBaTh
MHO>KEeCTBO 1[e/TbIX
yucesl, MHOYKECTBO
pal[MoHa/IbHbIX
Yucer,




Omnpe/ienieHre CcTerieHU C HaTypa/lbHbIM
TioKa3aTesieM.

YMHOXeHHe U [le/ieHue CTerneHew.
Bo3BezieHue B cTerieHb ITPOM3Be/IeHUs U
CTereHH.

I1.8.0HOUNEHBI.

OpHOU/IeH U ero CTaHAAPTHBIN BUJ,.
YMHOXKeHre OIHOUY/IeHOB. Bo3BeieHre
OZIHOU/IeHA B CTeleHb

@OyHKIUM v =& , v =% U UX rpaduKu.

COOTHOIIeHHe
MeX1y 3TUMU
MHO>XeCTBaMH.

CpaBHMBATh U
yHOpSAA0UUBATH
paLoHanbHble
YKCJIa, BITIO/IHATD
BBIYKCJIEHUS C
paLOHa/IbHBIMU
yKC/iaMy, BbI-
YHCIATH
3HauyeHUst
CTerneHe! C LeJIbIM
roKasaresieM.

®opmy/MpoBaTh
orpefiesieHue
KBa/|paTHOI'O
KODHS U3 UuC/ia.
Hcnonb3oBarb

rpaduk QyHKIUM

y = X° IJIs HAXOX-
JIeHUsI
KBAa/[PaTHBIX
KOpHe.
BeruncasaTs
TOUHBIEe U TIPUOIH-
JKeHHbIe 3HaueHHst
KOpHeH,
WCTIONB3Ys TIPU
HEe0OXO0UMOCTH
KaJIbKYJ/ISITOD;
TIPOBO/IUTh
OLIEHKY
KBA/[PaTHBIX
KOpHeu.

dopmy/MpoOBaTh
oripejiesieHue
KOpPHS$I TpeThei
CTereHu;
HaXO/IUTh
3HaueHUst
KyOnuecKux
KOpHel, IIpH
HEe0OXO0UMOCTH
WCII0JIb3YS
KaJIbKYJISITOD.

I'n.4. MHorousieHbl.
I1.9.Cymma ¥ pa3HOCTh MHOTOU/IEHOB.

MHOrou/IeH U ero CTaHJapTHBIN BUJ,.
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dopmy/IUpPOBATh,
3anMChIBaTh B
CHMBOJINYECKOUN
¢dopme 1
000CHOBBIBATh




CnoykeHre ¥ BbIUMTaHUEe MHOIOU/I€HOB.

[1.10.nmpousBeseHvie 0fHOU/IEHA U
MHOTrOU/IeHa.

YMHOKeHHe 0JHOu/IeHa Ha MHOT'OUJIeH.
BbiHeceHue 00111ero MHOXKHTESIS 3a
CKOOKHU.

I1.11.TTpou3BeeHrie MHOTOUJ/IEHOB.
YMHOKeHre MHOrO4/IeHa Ha MHOTOUJIeH.

Pa3nokeHre MHOTOU/IeHa Ha MHO>KUTETH
Crioco60M TpyITHPOBKH.

CBOMCTBA CTENEeHU
C HaTypabHbIM
TI0Ka3aTeeM;
NPUMEHSATH
CBOMCTBA CTENEeHU
Ji1st peobpaso-
BaHUs BbIDaKEHUM
Y BBIUMC/IEHU.
BbinmosHATH
JIeUCTBUS C
MHOT'OU/IEeHAMH.

BbinmosHATH
pasJioyKeHue
MHOT'OUJIEHOB Ha
MHO>KUTEJIN.

Pacno3HaBaTh
KBaJJpaTHbIN
TPeXUJieH,
BBISICHATD
BO3MO>KHOCTh
pas3/io’KeHUs Ha
MHO>KUTEJIH,
npeACTaB/IATh
KBa/lpaTHbIN
TpexusieH B BU/Je
TPOU3Be/IeHHUs
JIMHEHHBIX
MHOXXUTE/IEH.

IIpumeHsaTH
pas/nyHble
dhopmbl
CaMOKOHTPOJIsS
TIPY BBITTOTHEHUH
nipeobpa3oBaHuUi.

I'n.5. ®opmyJibl COKpPAILEHHOT 0
YMHO>XeHMS.

[1.12.KBagpaT CymMMBbI M KBaZjpaT Pa3HOCTH.

Bo3BeneHue B KBaJjpaT U Ky6 CyMMBI 1
Pa3HOCTH [BYX BbIpaXKeHU.
Pa3no)xeHrie Ha MHOKUTeJTU C IIOMOLLBIO
¢dbopMys1 KBajipaTa CyMMbI 1 KBa/ipaTa
PasHOCTH.

I1.13.Pa3HocTs KBazpaToB. Cymma U
pa3HOCTb KyOOB.

YMHOKeHue pa3HOCTH [IBYX BbIpaKeHUI
Ha UX CyMMY.

Pa3no)keHre pa3HOCTH KBaJpaToB Ha
MHO>KUTEJTH.

Pa3no)keHrie Ha MHOXXUTE/TU CYMMBI U
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BpIoIHATH
JIeUCTBUS C
MHOTrOYJIeHaMHU.

BeIiBOAUTDH
¢bopmy bl
COKpaIlleHHOT'O
YMHOKeHUs, MPHU-
MEHATH UX B
npeoOpa3oBaHUsX
BbIpa)KeHUM U
BBIUKC/IEHUSIX.

BbInoIHATH
pasJjioyKeHue
MHOI'OUJIEHOB Ha
MHOXXUTEJIH.

PacrniosnaBarp
KBa/IpaTHbIN
TPeXUuJIeH,




Pa3HOCTH KyOOB.

I1.14.TTpeobpa3oBaHue 11e/bIX BbIPAXKEHUH.

[Tpeo6Gpa3oBaHue 11€/10T0 BBIDAYKEHUS B
MHOTOUJIEH.

[TpyumMeHeHMe pa3MYHBIX CII0COOOB st
Pa3/ioXKeHHsT Ha MHOXKUTEJH.

BBISICHATD
BO3MO>KHOCTb
pa3/oXKeHus Ha
MHOXXHUTEJIH,
npe/CTaB/IATh
KBaZIpaTHbIN
TpexusieH B BU/le
TIPOU3Be/IeHHs
JIMTHEeNHBIX
MHOXXUTEJIeH.

IIpuMeHATH
pasyMuHble
¢dopmbl
CaMOKOHTPOJIS
TP BBITIOTHEHUH
ripeoOpa3oBaHui

I'1.6.CucTeMBbl IMHEUHBIX YPaBHEHUH.

[1.15.JIvHeliHOe ypaBHeHNeE C ABYMS
repeMeHHbIMH.

JIuHeliHOe ypaBHeHHe C JBYMsI
riepeMeHHBIMU.

I'paduk nuHeHOTO ypaBHEHUs C IBYMSI
riepeMeHHBIMU.

CucTeMbl TMHENHBIX YpaBHEHUH C IBYMsI
riepeMeHHBIMU.

I1.16.Pemiedue cuctemM JTUHEHHBIX
ypaBHEHUH.

Crioco0 Mo CTaHOBKH.

Criocob C/10>KeHusl.

PertieHre 3a/1a4 C TIOMOII[BIO CUCTEM
YpaBHEHHUH.

16

Onpepenars,
SIBJISIETCS JI T1apa
yuces pelleHreM
JIaHHOTO
ypaBHEHUS C
JIByMsi
repeMeHHbIMY;
NPUBOJUTH MPHU-
MephbI pelleHUs
ypaBHeHUH ¢
JIByMSsi
repeMeHHbIMHU.

PemiaTtsb 3ajauy,
anredbpanyeckon
MO/Ie/bI0
KOTODBIX SIBJISIETCS
ypaBHeHHe C
JBYMSI
riepeMeHHbIMY;
HaXO/MTh Liefibie
pellieHus TTyTeM
repebopa.

PemaTh cucTembl
JIBYX YpaBHEeHUM C
JIBYMST
repeMeHHbIMH,
yKa3aHHbIe B
coJiep>KaHuu.

Pemathb
TEeKCTOBBIE 33/]Jaul
anrebpanuecKuM
Criocobom:
MePeXO/IUTh OT
C/IOBECHOM
(hopMyIMpPOBKU
yCJIOBHS 3a/lauu K




anrebpanueckom
MoO/ie/d IyTeM
COCTaBJ/IeHUS
CUCTEeMBI
ypaBHEeHUH;
peliaTh
COCTaBJ/IEHHYO
cucreMy
ypaBHEHUH; UH-
TepIpeTUpOBaTh
pe3y/bTar.
Ctpoutb
rpaduKu
ypaBHEHUH C
JBYMsI
repeMeHHbIMH.
KoHcTpyupoBarhb
5KBUBa/IeHTHbIE
peueBble
BbICKa3bIBaHUs C
WCT0/Ib30BaHUEM
anrebpanyeckoro
v
reoMeTpUYecKoro
SI3BIKOB.

Pemiate u
HCC/Iei0BaTh
ypaBHEeHUS U
CUCTeMbI YpaBHe-
HUI Ha OCHOBE
(GyHKLMOHATBHO-
rpapuuecKux
rpe/CTaBIeHU
ypaBHeHUM

IToBTOpeHue. Peiienue 3ajau

10

3HaTh MaTepual,
W3yUeHHbIU B
Kypce
MaTeMaTHKU 3a 7
Kjacc

YMmeThb
TIPUMEHSITh
To/TyYeHHbIe
3HaHMS Ha
TpaKTHKe.
YMeTh n1oruuecku
MBIC/IUTD,
OTCTauBaTh CBOIO
TOUKY 3peHUs U
BBIC/TYILIMBAaTh
MHEeHUe JIPYTHUX,
paboTaTh B
KOMaH/e.

HNroro:

132




MATEMATHUKA: 'TEOMETPUSA

1. HayanbHbIe reoMeTpHUYecKHe CBe/JeHUs

[Tpocrelinie reomeTpuueckue (UIypbl: IpsiMas, TOYKa, OTpPe30K, Jyy, yroj. [lonsrue
paBeHCTBa reoMetpuueckux ¢uryp. CpaBHeHHe OTPe3KOB U YIJIOB. V3MepeHre OTpe3KOB, JjIMHa
oTpeska. l3mepenue yrios, rpagycHas Mmepa yria. CMexHble U BepTUKa/JbHble YIJIbL, MX
cBolcTBa. [leprnieH UKy IIpHBIe MIPSIMBIE.

OcHogHas yenb — CUCTeMaTU3UPOBATh 3HAHUS Y4allluXCsl O MPOCTEUIIMX reOMeTpUYeCcKUX
¢urypax u Ux CBONCTBaX; BBECTU MIOHSATHE PaBeHCTBa (UTYP.

B [aHHOM TeMe BBOJSTCSI OCHOBHBblEe reOMeTpUYeCKHe IOHSATHS U CBOMCTBA INMPOCTEMIIMX
reoMeTpUUecKnX (pUryp Ha OCHOBe HArJIAHBIX MPeJCTaBIeHUM YYaluxcs myTeM 0000IeHus
OUeBU/JHBIX W/IM M3BECTHBIX M3 Kypca MaTeMaTMKd 1—6 K1accoB reoMeTpUUYecKUX (DaKkTOB.
[ToHsiTMe aKCHOMBI Ha Hauya/JbHOM IJTarie OOy4eHWss He BBOJWTCS, WM CaMH aKCHOMBI He
¢dopmyupyroTcst B siBHOM BHje. Heob6Xxoiumble MCXO/HbIE TIONIOXKEHMsI, HA OCHOBE KOTOPBIX
M3yuyaloTCsl CBOMCTBA TeOMeTpUYecKHWX (uryp, TIpUBOAATCA B OMUcATeNbHOM  (opMme.
[TpyHUMNMAaNBHBIM MOMEHTOM [JaHHOM TeMbl SBJSeTCS BBeJleHHWe I[IOHATUS  paBeHCTBa
reoMeTpUYeCKUX ¢buryp Ha OCHOBe HarJIsiIHOr O
NOHATHUA HajokeHus. OrpefieleHHOe BHUMaHue [IO/DKHO — YJesATbCA  IPaKTUYeCKUM
TIPUJIO’KEHUSIM TeOMeTPUYEeCKUX TTOHATUU.

2. TpeyrojibHUKH

TpeyronbHUK. [Ipyu3Haky paBeHCTBa TpeyrobHUKOB. [leprieHANKY/Sp K npssMod. MefuaHsl,
OMCCEeKTPUCHI U BBICOTHI TPEYTO/IbHUKA. PaBHOOEApEHHBIN TPEYTO/IbHUK U €T0 CBOMCTBA. 3a/jaun
Ha [TOCTPOeHHe C TIOMOLLbIO LIUPKYJISl ¥ JIMHEHKH.

OcHo8Hasi yeb — BBECTHU TIOHSTHE TeOpPeMbI; BbIPaOOTaTh YMeHHe J0Ka3blBaTh PaBEHCTBO
TPeyroJIbHUKOB C IIOMOLLbI0 H3YYeHHBbIX IPU3HAKOB; BBECTM HOBBIM KJacC 3ajady — Ha
IIOCTPOEHHE C TIOMOILBIO LIUPKYJIS U JIMHEUKH.

[Tpy3Haky paBeHCTBA TPEYIOJbHUKOB SIB/ISIIOTCS OCHOBHBIM pabouuM armapaToM BCero
Kypca reoMeTpud. [loka3aTenbCTBO OOJIbILIEN YacTh TeopeM Kypca M TaKXKe pellleHHe MHOTHX
3a7lay MPOBOJUTCS MO C/IeflyIOlel cxeMe: TIOMCK paBHBIX TPEYroJIbHUKOB — O0OCHOBaHUE UX
paBeHCTBA C IIOMOLLBIO KAaKOro-TO IIpU3HaKa — CJIe/CTBUSA, BBITEKarolllie W3 paBeHCTBA
TPeyrojibHUKOB. IIprMeHeHre NpU3HAaKOB paBeHCTBA TPeYrOJIbHUKOB IIPU pelleHuU 3ajay JaeT
BO3MOXXHOCTB ITOCTEIIeHHO HaKallJIMBaTh ONBIT MPOBeJeHsl J0Ka3aTe/lbHbIX paccyxaeHnd. Ha
Haya/IbHOM 3Tare W3y4yeHUss M IIPUMEHeHUs I[IPU3HAaKOB paBeHCTBA TPeyro/IbHUKOB
11e/1ec000pa3HO UCIOIb30BaTh 3alaull C TOTOBBIMU UePTeKaMH.

3. Ilapa/uie/ibHBIe IPpSIMbIe

[lpyu3Haku mnapaaiebHOCTH TNPsSMBIX. AKCHMOMa Iapajule/lbHbIX MpsMbIX. CBOMCTBa
Trapasile/IbHbIX NPAMBIX.

OcHogHas yenb — BBECTU OAHO W3 Ba)XKHEHIIMX IOHATUM — TMOHATHe Mapaslje/bHbIX
TIPSIMBIX; /1aTh TIepBOe IpeJCTaBIeHre 00 aKkCMOMax W aKCMOMaTU4eCKOM MeTOo/ie B FeOMeTpUY;
BBeCTU aKCUOMY Iapasijie/IbHbIX NPSMBbIX.

[Tpy3HaKy ¥ CBOMCTBA MapasjiesbHbIX MPSMBIX, CBSI3aHHbIE C yTIaMH, 00pa30BaHHBIMU TIPU
repeceyeHUM  [ByX  IpAMBIX  CeKylled (HakpecT  JeXKaluMM, OJHOCTOPOHHHMH,
COOTBETCTBEHHBIMH), LIMPOKO HCIIO/NB3YIOTCA B Ja/IbHEMIIeM NP U3YYeHUM YeThbIpexyro/IbHU-
KOB, TIOZIOOHBIX TPEYro/IbHUKOB, TP pellleHrH 3a/jay, a Takke B Kypce CTepeoMeTpHUH.

4. CooTHOIIeHHUsI MeXAY CTOPOHAMH U yIJIaMH TPeyroJbHUKa
CymMma yr/ioB TpeyroibHUKa. COOTHOILIEHWe MeXKIy CTOPOHAaMM W yI/IaMd TPeyroJibHHUKa.
HepaBeHcTBO TpeyrosibHuKa. [IpsMOyrosbHble TpPeyroJbHUKH, WX CBOMCTBA U TPU3HAKU
paBeHCTBa. PaccTosiHMe OT TOUKM 10 MPSAMOM. PaccTosiHMe MeXIy Tapasiie/bHbIMU TPSMbBIMH.
[TocTpoeHue TpeyroabHUKA 10 TPEM /iIeMeHTaM.



OcHogHas ye/nb — pacCMOTPeTh HOBbIe UHTePeCHbIe U Ba’KHbIE CBOMCTBA TPEYTOIbHUKOB.

B JaHHOI TeMe [0Ka3bIBaeTCsl O/fHA U3 BaXKHEHUIIIMX TeopeM reOMeTpUU — TeopemMa 0 CyMMe
yrjoB TpeyrojbHuKa. OHa TI03BOJIsIeT JaTh KIaCCU(PUKAIMI0 TPEYro/JibHUKOB TI0 yIjaMm
(ocTpoyro/ibHBIN, NPSAMOYTOJIbHBIM, TYTIOYT0J/IbHBIN), @ TaKKe YCTaHOBUTh HEKOTOPbIe CBOMCTBA
Y TIPYM3HAKU PaBEeHCTBA MPSIMOYTOJ/IbHBIX TPeYyTO/TbHUKOB.

[ToHsiTHE pacCTOSTHUS MeXKAy Tapasuie/IbHbIMA TPSIMBIMU BBOJUTCS HA OCHOBEe [JOKa3aHHOM
Tpe/IBapuTe/IbHO TeopeMbl O TOM, UTO BCe TOUKM Ka)K[OW M3 [IBYX IMapasljie/ibHbIX MPSMbIX
paBHOyJa/eHbl OT [Jpyroil TpsMOW. DTO TIOHSTHE WrpaeT Ba)KHYH pOJib, B YaCTHOCTH
WCTI0JIb3YeTCs B 3aZlauax Ha MOCTPOeHue.

[lpu pelleHMd 3aZlau Ha T[IOCTPOeHWe B 7 KJjacce CjefyeT OrPaHUUUTBCS TOJIBKO
BBLITIOJTHEHUEM U OIMCaHueM TOCTPOeHUs] MCKOMOUW (urypel. B OTAe/NbHBIX C/lydasX MOXKHO
TIPOBECTH YCTHO aHa/lW3 M J0Ka3aTelbCTBO, a JIeMEHTHI UCC/IeOBaHUS JO/KHBI TIPUCYTCTBO-
BaTh JIUILLIb TOT/A, KOT/Ja 9TO OTOBOPEHO yC/IOBUEM 3a/laui.

I'eomeTpus 7 kiacc.



Ne Tema Kos-BO XapakTepuCTUKA OCHOBHBIX BH/I0OB
n/ 4acoB AeATe/IbHOCTH YUYeHUKa (Ha ypOoBHe
n yUeOHBIX AeHCTBHII).
1 | HauanbHBIe reoMeTpUyecKyue 11 dopmMyMpoBaTh OIpejeieHus U
CBe/leHHHl. WTIOCTPHUPOBATh TNIOHATHS OTPe3Ka, JIyua;
yrJjia, IpssMoro, OCTporo, Tyroro 1 pas-
[Ipsimas 1 oTpe3ok. JIlyu u BEPHYTOIO YIJIOB; BePTUKA/IBHBIX U CMEXHBIX
yroJ. YIJIOB; OMCCEKTPUCHI yTJIa.
CpaBHeHUe OTPe3KOB U YIJIOB.
®opMy/IMPOBATH OIPe/e/IeHUs
W3mepeHue OTpe3KOB. .
TNepreHAUKY/ISPHbIX [IPSAMBIX; TlepreHAUKY-
V3mepeHue yrios. ¥ <
JIsipa ¥ HAK/IOHHOM K MPSIMOM; CepeiMHHOIO
[leprieHUKYy/IsIpHbIE TIPSIMBIE. )
TNepreH/UKyJspa K OTpe3Ky; paclio3HaBaTh U
Pelienue 3azau.
H300pa)KaTh X Ha YepTeXXax U pUCYHKaXx.
KontpospHast pabota Nel.
2 | TpeyroibHuKH. 16 ®opmMy/MpoOBaTh OIpe/eleHus

[TepBbIil NpHU3HaK paBeHCTBA
TPeyroJbHUKOB.

MeuaHbl, GUCCEKTPUCHI U
BBICOTBI TPEYTOJIbHUKA.
Bropoii 1 TpeTuil npu3HaKu
pPaBeHCTBA TPEYT0JIbHUKOB.
3ajiauu Ha [IOCTpOeHHUe.
Perienuie 3azau.
KourpospHast pabota Ne2.

MPSIMOYTO/TBHOTO, OCTPOYTOJIBHOTO,
TYTIOYTOJIBHOT0, PABHOOEIPEHHOT0, PABHOCTO-
POHHETO TPEYrOJIbHUKOB; BBICOTHI, Me/JUaHbI,
OMCCeKTPHCHI; paco3HaBaTh U U300paXkaTh
WX Ha YepTeXKax U PUCYHKaXx.

@®opmMyIMpoBaTh OIpe/ie/ieHNe PaBHbIX
TpeyroabHUKOB. @opmyiupoBaTh 1
AOKa3bIBaTh TEOPEMbI O IPU3HAKax pa-
BEHCTBa TPeyroJbHUKOB.

Pemathb 3a/jau Ha TTOCTPOEHKE C TIOMOIIBIO
LUPKYJIs U IMHEUKHU.

HaxoauTh yC/10BUS CyI1{eCTBOBaHUS
pellieHus], BBITIOHATD TOCTPOEHNEe TOUeK,
HeoOXOZMMBIX [J1s1 TIOCTPOEHHsI HICKOMOM
¢urypsl. /lokasbiBaTh, UTO NOCTPOEHHAS
¢durypa yZioBeTBopsieT YCI0BUSAM 3a/lauud
(onmpepesIATH UMC/IO peLleHn 3a/1auu Ipy
Ka)X/JOM BO3MOKHOM BbIOOpe JJAHHBIX)

Pemuarth 3aaun Ha TIOCTpOeHMe,
Jl0Ka3aTe/IbCTBO U BBHIUMC/ICHUS.

BbiienaThb B yC/I0BUM 33/lauyl YC/IOBUE U
3aK/toueHre. MoaenpoBaTh yCI0BUe
3a/lauM C TIOMOLLIbIO YepTeka WU PUCYHKA,
NMPOBOAUTD /I0NIO/IHUTE/IbHbIE TIOCTPOEHMUS B
xofie perieHusi. Onvpasich Ha JJaHHbIe YCI0BUS
3a/laui, MPOBOAUTH He00XOIUMbIe
paccyxzeHusi. UIHTepnipeTUpoBaTh I10J1y-
YeHHBbIW pe3y/bTaT U COMOCTaB/ISATh €ro C
yCJIOBUEM 33/lauu




ITapanienbHble IPAMBbIe 13 @opMyIMpoBaTh OIpe/ie/ieHus rapale/bHbIX
TNIPSIMBIX; YTJI0B, 06pa30BaHHBIX MPU
ITpusHaky napasuiebHOCTH repeceyeHunu /IByX MapasiiebHbIX MPSIMbIX
[IBYX NPSIMBIX. CeKyIIleif; pacrio3HaBaTh U U300paXkaTb WX Ha
AKcroMa napasienbHbIX yepTe)Kax U pUCyHKax.
TIPSIMBIX.
Permienue 3azau.
KonTponbHast paboTa Ne3.
CooTHoLIeHUsA MeXAy 18 OO0BACHATH 1 WTIOCTPUPOBATH
CTOPOHAMH M yIj1aMH HepaBeHCTBO TPeYyroJIbHUKA.
TpeyroabHHUKA. dopmy/MpoOBaTh U A0Ka3bIBaTh TeOPEMBI O
CBOMCTBaX ¥ MpU3HaKaxX paBHOOeZpEeHHOT O
CyMMa yI/10B Tpeyro/bHUKa.
CoOTHOLIEHUS MEXKAY TPEeYTroJIbHUKa, COOTHOLLIEHUSIX MEXY
CTOPOHAMHU U yT/laMU TPeyroJIbHUKa, CyMMe
CTOPOHAMH 1 yT/IaMU YIJIOB TPEYTOJIbHUKA, BHELITHEM YTJ/ie
TpeyroJIbHUKa. TPeYrOLHHKa,
KontpospHast pabota Ne4.
Hp;[Moyro JIbHbIE I/ICCHCAOBHTI) CBOICTBaA TpeyroJibHHUKa C
TPeyro/IbHUKU. MOMOIBKO KOMITBIOTEPHBIX IIPOTPAMM.
TlocTpoeHye Tpeyro/bHUKa 110 Pemiarthb 3a7jauy Ha TIOCTPOEHME,
TPEM 3/IEMEHTAM. Jl0Ka3aTe/IbCTBO U BBIYMC/ICHNUS. BbIieISTh B
Pewenve 3a5au. YCJIOBUM 3a/laudl yC/IOBUE U 3aK/IFOUeHHe,
KourposmHas pabora NeS. Mo/ie/IMpoBaTh yC/IOBKE 3a/jaul C TOMOLILIO
yepTe’ka WM PUCYHKA, MPOBOAUTD
JIOTIOJIHUATE/IbHbIE TIOCTPOEeHUS B X0/e
petieHusi. OnupasiCh Ha JJaHHbIe YCJIOBUS
3a/lauv, MPOBOJJUTH HEOOXOAUMbIe
paccyxzeHusi. UHTepnpeTupoBaTh I10J1y-
YeHHbIN pe3y/bTaT U COMOCTABATh €ro C
yCJIOBHEM 3a/lauyl.
IToBTOpenue. Pemienue 8 3HaTh MaTepua, U3yueHHbIN B Kypce
3ajad. MaTeMaTHUKH 3a 7 KJlacc.
BrazieTs 001I[MM ITPUEMOM pellieHHs 3aau.
YMeTb NpUMeHSITh MOTyYeHHble 3HaHUs Ha
TIpaKTHKe.
YMeTb I0ru4ecKy MbIC/IUTb, OTCTauBaTh CBOIO
TOUKY 3pDEeHUs U BBIC/IyIIIMBAaTh MHEHVE
JpyTHX, paboTaTh B KOMaH/Ie.
Hroro: 66
8 knacc
AJITEBPA

1.
ParroHanbHasi 1po0b.

PanuoHaibHbIE APOOH

npeobpa3oBaHUsl PALIMOHANBHBIX BbIpaKeHUH. DyHKIMS

OcCHOBHOe CBOWCTBO /ipoOH, cokpatieHue apobeli. ToxiecTBeHHbIE

L
U ee rpaduk.
L]

OcHoeHasi yeab — BbIpAbOTaTb yMeHHWe BBITIOJHATh TOXK/IEeCTBeHHble TpeoOpa30BaHUs

PalluOHAJIBHBIX BpraH(EHHﬁ.

Tak Kak /AeWCTBUS C paLMOHANbHBIMU JIDOOSIMM CYyIleCTBEHHBIM 00pa30M OMMparTCs Ha

JEUCTBUST C MHOTOWIEHAaMW, TO B Hayaje TeMbl HeOOXOJWUMO TOBTOPHUTb C YYaIllUMHUCS
nipeobpa30BaHus 1Ie/bIX BhIpaXKeHUH.




['MaBHOE MeCTO B JJAHHOW TeMe 3aHUMAalOT aJTOPUTMbl JeMCTBUN ApPOOSMH. Yualuecs
JIO/DKHBI TIOHMMaTh, UTO CyMMY, pa3HOCTh, MpOW3Be/leHHe W YacTHoe Apobeli Bcersja MOXKHO
TIpe/ICTaBUTh B BUje Apobu. IIproOpeTaeMbie B aHHOW TeMe YMeHHUsl BBITIOJIHATH CIOXKEHHe,
BbIUMTAHKE, YMHOXKeHUe U JiesieHre pobeli sSIBSIFOTCS OMOPHBIMH TpeoOpa3oBaHUsIX APOOHBIX
BeIpa)keHul. [ToaToMy uM criefiyeT yaenutb ocoboe BHUMaHue. Hellesiecoobpa3HoO rmepexouTh K
KOMOWHUPOBAHHBIM 3aJjaHUsIM Ha BCe MeWCTBUS C ApoOsiMU Tipexkzae, ueM Oy/y yCBOeHbI
OCHOBHbIE aJTOPUTMBI. 3aZlaHus Ha BCe MIEHCTBUS C JpOOSIMU He JO/DKHBI OBITh H3/UIIHE
IPOMO3/IKUMU U TPYZ0€MKUMHU.

[Tpy HaXOXKAeHWW 3HAUeHUH ApoOel [aroTCs 3a/laHUsl Ha BBIUMC/IEHUS C TTOMOIIBIO
KaJbKy/nsaTopa. B fJaHHON TeMme paclUIMpSIIOTCS CBeJleHHs 0 CTaTUCTUYECKUX
XapaKTepuCTUKaxX. BBoaWTCA  MNOHATHE CpefHero rapMOHUUECKOrO psifia TOJIOXKUTETbHBIX
yucesl. VI3yueHue TeMbl 3aBepllaeTCsl paCCMOTPEHUEM CBOMCTB rpadvka QpyHKLMU y=k\x

2. KBajpaTHble KOpHH

[TonsiTue 06 wWppauyoHaNBHBIX Yncnax. OOmye cBefeHUs] O [eMCTBUTENbHBIX UHC/IAX.
KBazpatHbliii KopeHb. [ToHsTHe 0 HaXOKAeHUH NPUOIKEHHOT0 3HaYeHUs] KBaJjpaTHOTO KOPHSL.
CrolicTBa KBaJpaTHBIX KOpHei. [IpeoOpa3oBaHusi BBIp@&KEHWH, COZEp)KallliX KBaZjpaTHbIE
KOpHU. DYHKIUA  ~- 11, ee CBOMCTBA U rpa(uK.

OcHosHasi yenb — CUCTEMAaTU3MPOBaTb CBeJleHWs O PpalMOHAJbHBIX UUC/IaxX W [aTh
npe/ictaBjieHde 00 HppalMOHA/JBHBIX UMC/IaX, PacIMpUB TeM CaMbIM IOHSITUE O YHUCIIE;
BbIPA0OTaTh yMeHUE BBITIO/IHATh TPeo0pa30BaHUs BbIPAKEHWH, COJep)KallliX KBaZipaTHbIe
KOPHHU.

B opmaHHOM Teme yuamMecs TOAy4YalOT HayaJbHOE IIpe/CTaBleHWe O IIOHATHU
pelictBuTesibHOro umciaa. C 3Toll Liesblo 0000IjaloTCsl M3BeCTHbIe YYallUMCsl CBefleHUs O
palMOHaNbHBIX urcnax. [l BBefleHHWs TOHATUS MPPaLMOHAJBHOIO YKC/IA MCIOJIb3YeTCs
VHTYUTHUBHO IpeJiCTaB/IeHue O TOM, UTO KaXK/blii OTPe30K UMeeT [IMHY Y [IOTOMY Ka)K/0l TOUKe
KOOPJMHATHOM IIPSIMOM COOTBETCTBYeT HEeKOTOpoe uucI0. ITokaspiBaeTcs, UTO CyLeCTBYIOT
TOYKH, He UMelolI[1e paljuoHa/IbHBIX abcLucc.

ITpu BBejeHUM MOHATHS KOPHS I0JIe3HO 03HAKOMUTh y4alluxXCsl C HaXOXX[eHUeM KOpPHeH C
TIOMOLLbIO Ka/bKY/IATOPA.

OCHOBHOe BHUMaHHUe Y[ie/iileTCsl TOHSTHUI0 apu(MeTHUecKoro KBaJpaTHOTO KOPHA U
CBOMcTBaM apudMeTUUeCKMX KBaJpaTHbIX KOpHeM. []oKa3bIBalOTCsS TeopeMbl O KOpHe U3

MMpour3BeJieHUSA U I,I[];)O6I/I, d TakKXKe TOXIeCTBO -« r , KOTOpbIE€ TI0/Iy4dlOT TPpHMMEHEHHE B

npeoOpa30BaHUsX BBIPAKEHUM, COZep’Kal[uX KBazipaTHble KOpHHU. CrieljpasbHOe BHHMAaHHE
yZiensieTcsi 0CBOOOXK/|eHUI0 OT MppaljMOHa/JIbHOCTH B 3HaMeHaTesie ZpoOu B BbIpaKEHUsX BUA

I L7l
=y = . YMeHue Hpeo6p830BBIBaTL BbIpa’>keHUs, CoZiepXKalllre KOPHH, YaCTO MCII0/Ib3YyeTC A
L LT i U

Kak B CaMOM Kypce anre6pbl, Tak ¥ B Kypcax reoMeTpuH, aaredpbl ¥ Hauas aHaimsa.

[Tpogomkaercsi pabora 10 pa3BUTHIO (DYHKLMOHAIBHBIX TIPE/CTaB/I€HUN  YYaIUXCsL.
PaccmarpuBaroTcss QyHKUUSL &~ 1, ee CBOWCTBA W rpaduk. Ilpy usyyeHUH QyHKLUM « = o
TOKa3bIBAaeTCs ee B3aUMOCBA3b C QyHKIel y = X°, rje X > 0.

3. KBajpaTrHbie ypaBHeHHS
KBagpatHoe ypaBHeHue. @opMyna KOpPHeM KBaJpaTHOTO ypaBHeHUs. PeleHue
pallMOHaNbHbIX YypaBHeHMW. PellleHue 3ajau, TPUBOJALIMX K KBaZpaTHbIM YpaBHEHUSIM U
MPOCTEUILIMM pal[iOHabHBIM YPaBHEHUSIM.
OcHoeHas yenb — BbIpabOTAaTh YMEHWs pelllaTb KBaJpaTHble yPaBHEHUS U TIPOCTeHIe
palMOHaJ/IbHble YpaBHEHUS U MPUMEHSATh UX K PelleHu0 3aay.



B Hauane Tembl NPUBOAATCA NPHMepPbI pelleHNs Hero/HbIX KBaJpaTHbIX ypaBHEHUH. DTOT
MaTepHasl CUCTeMaTU3upyeTcsl. PaccMaTpyUBarOTCsl a/lfOPUTMBI PellieHHs] HellO/THbIX KBa/lpaTHbIX
YPaBHEeHUH pPas/IMYHOr0 BUJA.

OCHOBHOE BHUMaHHe C/IeflyeT y/e/IUTh PEelLIeHHI0 ypaBHeHui Bujia ax” + bx + ¢ = 0, rae, a #
0, c ucnonb3oBaHueM (popMysiel KOpHeil. B naHHON Teme yualyecs: 3HaKOMSATCS € popMyIaMu
Buera, BbIpaXaloOLUMU CBA3b MeXKAYy KODHSIMM KBaZIpaTHOTO YpaBHEHUSI U ero Ko-
s¢ppuenTaMu. OHM UCHOMB3YIOTCS B Jla/lbHeMIlIeM TIpU  [l0Ka3aTelbCTBE TeopeMbl O
pasJio’KeHUH KBa/JpaTHOrO Tpexu/ieHa Ha JIMHeHble MHOXKUTEe/IH.

Yuatquecst oBraZieBaroT Crioco6oM peltieHHs1 POOHBIX paljMOHAIbHBIX YPaBHEHHH, KOTOPBIN
COCTOUT B TOM, UTO pellleHHe TaKUX YPaBHEHUM CBOAUTCS K PellIeHUI0 COOTBETCTBYIOLUX LieJIbIX
YPaBHEHUH C MOC/IeIYIOLIUM UCK/II0UeHeM IIOCTOPOHHUX KOPHEH.

V3yuyeHne [aHHOM TeMbl T[103BOJIsIeT CYLIeCTBEHHO pAaCLIMpUTh armnapaT ypaBHEeHWH,
VICTIOJIb3Y€eMBIX /ISl pellleHUs] TEKCTOBBIX 3a/jay.

4. HepaBencTtBa

UuncsoBele HepaBeHCTBA M MX CBOWCTBA. [lou/eHHOe C/IO)KeHVe M YMHOKeHUe YMCJIOBBIX
HepaBeHCTB. [lorpeiiHocTb M TOUHOCTb NpUOMDKeHusl. JIMHeliHble HepaBeHCTBa C OJHOM
IepeMeHHOM U UX CUCTEMBI.

OcHogHasi  ye/b — O3HAKOMUTH YYallUXCsl C TPUMEHeHUe: HepaBeHCTB /Il OLieHKU
3HaueHWH BBIPDAKEHHUH, BHIPAOOTaTb yMeHHWe pellaTh JMHEHHble HepaBeHCTBAa C OZHOU
nepeMeHHOI M UX cucTeMbl. CBOIMCTBa UHMC/IOBBIX HEPaBEHCTB COCTABJISIOT Ty 6a3y, Ha KOTOpo
OCHOBAHO pellleHue JIMHEMHbIX HepaBeHCTB C OJHOU IepeMeHHOHM. T peMbl O IOWIEHHOM
CJIOKeHUM M YMHOKEeHWM HepaBeHCTB HaxXOAWUTb IPUMeHeHWe IPU BINOHEHUM MPOCTeUINX
YTIPaKHEHUI Ha OLeHKY BBbIPDaKEHWH TI0 MeTo[y TpaHul]. BBoAsTCs TOHSTHS abCOMIOTHON
TIOTPEeLIHOCTA U TOUHOCTU NPHUOIKeHUs,, OTHOCUTE/IbHOM TOTPeIIHOCTH. YMeHHUsl POBOJUTH
JeyKTABHbIE PACCY)K/eHHUs ITOTy4aroT Pa3BUTHE KaK IIPU l0Ka3aTe/IbCTBaxX YKa3aHHbIX TeopeM,
Tak Y [PU BBINIO/THEHUM YIIPa)KHEHUM Ha Jl0Ka3aTe/IbCTBa HePaBeHCTB.

B cBsi3u C pelleHneM JIMHEVHBIX HepPaBeHCTB C OJHOM IepeMeHHO: [aeTcs IOHATHE O
YHC/IOBBIX — TIPOMEXYTKax, BBOZJATCS  COOTBETCTBYIOIME HasBaHWsg M 0003HauyeHMs.
PaccMoTpenuto cucTeM HepaBeHCTB OJHOW IlepeMeHHOW IpeAllecTByeT O3HaKOMJIeHHe
yUallUXCcs € TOHATUSIMU TlepeceveHust U 00beJUHeHUs] MHOXKECTB.

[Ipu pelieHVy HepaBeHCTB MCIIO/B3YHOTCSI CBOMCTBA PaBHOCW/IBHBIX HEPaBEeHCTB, KOTODbIE
Pa3bsCHSIIOTCS Ha KOHKPETHBIX rpuMepax. Ocoboe BHUMaHUe ciieflyeT yJeauTb OTpaboTKe
YMeHHs1 pelllaTh MPOCTeHiine HepaBeHCTBa BUa ax> b, ax <b, 0CTaHOBUBIIKCH CIleLjMa/lbHO Ha
cnyuae, Korga, a <0.

B sT0li TeMe paccMaTprBaeTCsl TaKKe pellleHre CUCTeM /IBYX JIMHeMHbIX HepaBeHCTB C OHOU
repeMeHHOM, B YaCTHOCTHM TaKUX, KOTOPbIe 3alycaHbl B BU/le IBOMHBIX HEPaBeHCTB.

5. CremneHs C e/1bIM [IOKa3aTesieM. JJIeMeHTbI CTaTUCTUKHU

Crenenb C LjefbIM MOKasareneM K ee cBoucTtBa. CraHfgapTHbIA BUJ, yucia. HauanbHble
cBefileHUs1 006 OpraHM3alMi CTaTUCTUUECKUX UCC/IeZJOBaHUM.

OcHoeHas ye/nb — BBIPAOOTaTh YMeHHe TTPUMEHSITh CBONCTB, CTEIeHH C I1e/TbIM TI0Ka3aTeieM
B BBIUMC/IEHUSIX W TpeoOpa3oBaHUsX CHOpPMHUPOBaTH Haya/bHbIe TIpefCTaBleHHsi 0 cOope u
IPYIIMPOBKE CTaTUCTUYECKUX JAHHBIX, UX HArJISIAHOW UHTepIIpeTaLuHu.

B oToi1 Teme (QopMy/iMpYIOTCS CBOMCTBa CTeleHM C LieJibIM [oKas3aTesneM. Metog
[lOKa3aTeJbCTBa 3THUX CBOMCTB T[IOKAa3bIBAaeTCs HAa IIpUMEpPe YMHOXKEHUs CTereHerh C
OJVHAKOBbIMU OCHOBaHUAMM. [laeTcs IIOHATHME O 3alMCUd 4YMUC/Ia B CTaHLAPTHOM BUJe.
[TpuBOASATCS TIPUMEPHI UCIIO/b30BaHUS TaKOW 3amucy B (U3UKe, TeXHUKe W APYTHX 00/1acTsX
3HaHUH.

Yuamuecss TO/ydarOT HayvajbHbIE TIpeJCTaB/eHUss 00 OpraHu3aivi CTaTUCTUYECKUX
ucciefioBaHuii. OHU 3HAKOMSITCSI C TIOHATUSIMM TeHepalbHON W BBIOODOUHOM COBOKYITHOCTH.
[TpuBOAATCS TIPUMEpPHI TPE/CTAB/JI€HUS CTAaTUCTHUUECKUX J[IaHHBIX B BHEe TaOJ/WI] 4acTOT |
OTHOCHTE/IbHBIX UaCTOT. YYall[UMCsl TIpe/|jiaratoTcs 3a[JaHust Ha HaXosK/jeHue 110 TabJinije yacToT
TaKUX CTAaTUCTUUECKUX XapaKTepUCTHK, KakK cpefHee apudmeTrhueckoe, Moja, pa3Max.
PaccmaTpuBaeTcsi BOMpPOC O HAar/siAHOM WHTepHpeTaly CTaTUCTUUECKONW HWH(pOpMaLUU.



W3BecTHBIE ydalumcs CII0CO0BI HarJigsAHOTO TIIpeACTdB/IeHUSA CTATUCTUYECKHMX [OJaHHBIX C
IMOMOIBIO CTO/IOUATBIX U KPYT'OBBIX JHUAT'PAMM DACIHIMPAKOTCA 3a CUET BBeJE€HNA TAKUX HOHHTHﬁ,
KadK IMOJIMT'OH U TUCTOrpaMMa.

8 kiacc
Ne n/n Tema Kon-Bo | KoHnr | XapakTepuCcTHKa OCHOBHBIX
Yacos Op. | BHJOB fieATe/IbHOCTH YUYeHHKa
padot (Ha ypoBHe yueOHBIX
AeiCTBHI).
1 I'n.1. PanjuoHaibHbIe 34 2 ®dopmMy/IMPOBAaTH OCHOBHOE
Apoou. CBOMCTBO anreOpanueckoit
JIpoby ¥ MPUMEHSATBD ero /st
I1.1.ParrioHabHBIE IpOOU 1 nipeobpa3oBaHus [pobet.
HX CBOMCTEA. BbINo/HATH JEeUCTBUS C
anrebpanyeckUMHU ApoOsMHU.
ParjoHanbHbIe BHIpa)KEHUS. n
- peACTaB/sATh Liesioe
OCHOBHOe CBOMCTBO ApOOH.
BbIpa)KeHUEe B BU/JIe
I1.2.CymMa ¥ pa3HOCThb MHOrOU/IEH, pOOHOE — B )
U BH/le OTHOLLIEHUS] MHOTOUJIEHOB;
ApoGeii. JIOKa3bIBaTh TOXK/ECTBA.
CJ10)KeHue ¥ BEIUUTaHNe @opmMy/MpOBATH OTpe/ie/ieHre
Apoﬁeffl C OJUHAKOBBLIMU CTeIreHH C LieJIbIM I10Ka3daTeJieM.
3HaMeHaTeJISIMH. DopMy/HPOBATH,
CrioKeHue U BbIUMTaHUe 3daIMUCbhIBATh B CUMBOJ/IMUECKOU
Jpo0eii ¢ pa3HBIMHU (hopme u wTIOCTPUPOBATH
3HaAMeHaTe/IsIMU. NnprMepaMu CBOMCTBa CTEIIeHU C
L|e/IbIM T0Ka3aTesieM;
H.3.Hp0H3Be,E[eHI/Ie u NPpUMEHATH CBOICTBA CTeIeHU
YyacTHoe /ipobei. A7t IpeobpasoBaHust
YMHOXeHue gpobeii. BbIpa)KeHUM U BbIUKCTIEHUM.
Bo3Benenue 1pobu B
CTerneHb.
Henenuie npobeti.
[Tpeobpa3oBaHue
palMoHaIbHbBIX BbIDAYKEHUH.
DyHKLUA y=K/X U eé
rpaduk.
Henbie uncia.
JelcTBUTE/IbHBIE YHCIIA.
2 I'n.2. KBappaTHbIe KOPHH. 23 1 IIpuBOUTH IIpUMeEpLI
VppaLMOHAJIbHBIX UKCeT;
[1.4.[leicTBUTE/TbHBIE YUCTIA. pacno3HaBaTh pallOHa/IbHbIE
Y UppalyoHabHble YHC/Ia;
ParjyonanbHble ynca. H300paXKkaTh UKC/Ia TOYKaMHU
VppanyoHabsHble YhCa. KOOpPJUHATHOM NPSIMOM.
I1.5. A puthMeTHeckii HaxoauTb [1ecATUUHBIE
. TIPUOJIVDKEeHHS Pal[iOHATbHBIX U
KBd/JIpaTHBIU KOPEHb. HPppalOHa/JIbHBIX YMCeJT;
CpaBHHUBATb U
KBazipaTHbIe KOpHH.
. yHOpSAAOUYMBATH
ApudmeTrueckuit




KBa/lpaTHbIA KOPEHb.
YpaBHeHue i .

HaxosxaeHre puOIMKEHHBIX

3HaYeHUU KBaJJpaTHOr'O
KODHS.

DYHKIUA v . v U eé
rpaduk.

I1.6.CBoiicTBa
aprpMeTHUecKoro
KBaZIlpaTHOT'O KOPHSI.

KBazipaTHbIli KOpeHb U3
TIPOM3Be/IeHNs U IPOOU.
KBazipaTHbIli KOpeHb U3
CTerneHMu.

[1.7TIpumeHeHre CBOMCTB
apudMeTHUeCKOT0o
KBa/IpaTHOT'O KOPHSI.

BreiHeceHre MHOXKUTE/IS 3a
3HaK KopHs. BHeceHue

MHOXXUTeJIA 110, 3HAK KOPHA.

[Tpeobpa3oBaHue
BbID)XEHUH, CO/IeprKalluX
KBaZIpaTHbIE KOPHHU.

JleiICTBUTEJIbHbIE YUCIA.

OnuceIBaTh MHOYKECTBO
JIeICTBUTE/IbHBIX UMCe.

Hcnonb30BaTh B MMCbMEHHOU
MaTeMaTUUeCKON peun
0003HaueHus ¥ rpadruyecKue
1300pa’keHHsT UMC/IOBBIX MHO-
)KeCTB, TEOPETUKO-
MHO>KECTBEHHYIO CUMBOJIUKY.
DopmyJIUPOBATh OTpefiesieHre
KBa/JpaTHOTO KOPHSI U3 UMCIa.
Hcnonb3oBarTh rpaduk
(GYHKLMU y = X /15 HAXOXK-
JleHUs KBa/JJpaTHBbIX KOPHEH.
BbIYKC/IATH TOUHBIE U TIPUOJIH-
JKeHHbIe 3HaueHusl KOpHeH,
WCTIO/TB3YsI TIPY He0OXOJUMOCTH
KaJIbKYJISITOP; MPOBOJUTh
OLIEHKY KBa/IpaTHbIX KOPHEH.

Jloka3bIBaTh CBOWMCTBA
apudMeTHUeCKUX KBaJJPaTHBIX
KOpHe; NPUMEHATD UX [IIs
nipeoOpa30BaHUs BbIPDAXKEHUH.

BbIUUCAATH 3HaUeHUs
BbIp&KEHUH, COZleprKallnx
KBa/lpaTHble KOPHU; BbIPa)kaTh
TepeMeHHbIe 13
reoMeTpUUeCcKuX U (PU3NUeCKUX
dbopmy.

HcciepoBaThb ypaBHeHUe BU/ZA
v —0; HAXOWUThb TOUHBIE U

npuO/IMKeHHbIe KOPHU TIpH d >
0

I'n.3. KBaagpaTHbie
yPaBHEHHUHI.

[1.8.KBagpaTHOe ypaBHeHuUe
Yl ero KOpHHU.

HermonHelie kBagpaTHbIE
YpaBHeHUSI.

dopMyna KopHeit
KBaJI[paTHOI'O0 YpaBHEHUSI.
Pemrenne 3azau ¢ 1IoMoLLIbIO
KBaJJpaTHbIX YPaBHEHUM.
Teopema Buera.

I1.9.[Ipo6HO paloHa/IbHEIE
ypaBHEHMSI.

PemieHue poOHBIX
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Pacnio3uaBarh TMHENHbIE U
KBa/IpaTHbIE YPABHEHUSI, 11e/Tble
Y IpoOHBbIe ypaBHEHMS.

Pemiath KBajipaTHbIE
yPaBHEHUs], a TaK)Ke YPaBHEHW,
CBOJSAIIMECS K HUM; pelllaTh
JIpOOHO-paloHa/IbHbIE
yPaBHEHMSI.

WNccnepoBarhb KBajpaTHbIe
ypaBHEHUs 110 JUCKPUMUHAHTY
1 KoshuieHTam.

Periathb TEKCTOBbIE 3a/1aUn
anrebpanyeckuM Criocobom:
MepexouThb OT CJIOBECHOM
(OpMyJTUPOBKH yC/IOBUS 3aJjauu
K asirebpanueckoit MoJesnu




paLMOHA/IbHBIX YPaBHEHUM.
Pemrenne 3azau ¢ 1IoMoLLIbIO
paLMOHA/IbHBIX YPaBHEHUM.

IyTeM COCTaBJIeHUS] YpaBHEHUS;
pellaTh COCTaBIEHHOe
ypaBHEeHUe;
HHTepIpeTHPOBAaTh pe3yJ/IbTar.

I'n.4.HepaBeHcTBa.

I1.10.YucoBble HepaBeHCTBA
Y UX CBOMCTBA.

UucoBble HepaBeHCTBa.
CBOCTBA UHCJIOBBIX
HEpaBeHCTB.

Crio’keHUe U YMHOXeHUe
YMC/IOBBIX HEPABEHCTB.
[TorpemnrHoCcTs ¥ TOYHOCTD
TIPUOIVKEHUSI.

[1.11.HepaBeHCTBa C OZiHOMU
riepeMeHHON U UX CUCTEMBI.

[Tepeceuenue U 0ObeHEHHE
MHO>KeCTB.

YucioBbie IPOMEXYTKH.
Pentenne HepaBeHCTB C
OZIHOM MepeMeHHOH.
Pentenue crvcreM HepaBeHCTB
C O/IHOV TIepeMEeHHOM.
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HaxopuThb, aHa/IM3UPOBATh,
COMOCTAB/IATH UNC/IOBbIE
XapaKTePUCTUKUA 0ObEKTOB
OKpY’Karolllero Mupa.
Vicnoib30BaTh pa3Hblie (POPMEI
3amMcy NPUOIHIKeHHBIX
3HaUeHWH; /lenaTth BbIBOJbI O
TOYHOCTH NMPUOIVKEHUS 10
3amnyCH MPUOIKEHHOTO
3HayeHusl.

BbIno/IHATH BLIUMC/IEHUS C
pea/JIbHBIMHU OJdHHBIMHU.

BbINO/HATH TIPUKUIKY U
OLIEHKY pe3yJIbTaTOB
BBIUMCJIEHUM.
dopmy/MpoOBaTh CBONCTBA
YMCJIOBBIX HEPAaBEHCTB, WI-
JIIOCTPHPOBAThH UX Ha
KOOpPZMHAaTHOM NPsSIMOM,
AOKa3bIBaTh anrebpanuecky;
NMPUMeHSATb CBOWCTBA
HEPaBeHCTB IPU pelleHU!
3a/a4.

Pacno3HaBarhb JMHeNHbIe
HepaBeHCTBa. Pemath
JIMHeliHble HepaBeHCTRBa,
CUCTeMbl JIMHEeWHBIX Hepa-
BEHCTB.

IIpUBOAMTH TIPUMEpHI
KOHeUHbIX 1 6eCKOHeUHBIX MHO-
>kecTB. HaxoauTh 00berHeHHE
Y TiepeceyeHrie MHOKeCTB.

IIpuBOAMTH TIPUMEpHI
HeCJIO’KHBIX KracCubHUKaluii.

Ncnonb30BaTh TEOPETUKO-
MHO>KeCTBEHHYIO CUMBOJIMKY U
A3bIK [P peLleHn! 3a/jayu B
XO/ie U3y4eHUs pa3/IMuHbIX
paszenoB Kypca.

NnmocTpupoBarthb
MaremMaTHhuyecKue TIOHATUS U
yTBep)KJeHUs: IpUMepaMH.
Hcnonb3oBaTh rprvMepsl U
KOHTp NPUMephI B
aprymeHTaLiu.

Kouncrpyuposarb
MaTemaTHhyeCcKue TpeJjioKeHust




C MIOMOLLBIO CBA30K e/ ...,
mo ..., 8 MOM U MO/bKO MOM
c/lyuae, NOTUYECKUX CBSI30K U,
uau.

5 I'n.5.CreneHs ¢ ne1bIM 14 1 ®opmMyMpoBaTh OIpe/e/ieHne
nokasaresjieM. JJIeMeHTbI CTereH! C LieJIbIM [T0Ka3aTesieM.
CTaTHCTUKH. dopmy/IMpOBaTh,

3anMchIBaTh B CHMBOIMUECKON
[1.12.CteneHs C Ljes1bIM ¢dopme 1 WITHOCTPUPOBATH
roKa3aTesieM U eé CBOMCTBa. TipuMepaMu CBOMCTBA CTeTeH! C
L|e/IbIM T0Ka3aTesieM;
OnpejeneHyve CTerneHy C NPUMEeHATb CBOMCTBA CTeNeHU
Lle/IbIM OTPHULIATe/IbHbIM A71s1 peoOpa3oBaHuUst
ToKasaTesieM. BbIP@KEHUI U BLIYUCIEHUM.
CBOMCTBA CTeIeH! C LieJIbIM M3Bnekarhb vHbOpPMALMIO 13
ToKasaTesieM. TabJTUL] ¥ Aarpamm, BbI-
CraHzapTHBIA BUJ, UKCa. MOJIHATH BBIUMC/IEHUS T10
TabJIMUHBIM JAHHBIM.
[1.13D1eMeHTbI CTaTUCTUKU. Omnpefenars 110 AuarpaMmMaM
C60p u rpyIiipoBKa HauOO/bIIMe ¥ HAUMEHBIITHe
CTaTUCTUYECKUX [JaHHBIX. [laHHble, CDABHUBATh
HarnsigHoe nipeficTaBieHue Be/TMUMHBI.
CTATHCTUACCKON IIpeacTaBasaTh WHGOPMALMIO B
MHGOpMALY. BU/Ie Tab/HII, CTOIOUATBIX U
KpPYTOBBIX iMarpaMM, B TOM
YKCJie C IOMOLL[bIO
KOMITbIOTEPHBIX [TPOrPaMM.
IIpuBoOAMTH CoOjlepKaTebHbIe
TIpUMephbI UCITI0J/Ib30BaHNS
CpeJHUX JJis1 ONMCAHUS JaHHbIX
(YpoBeHb BOZIBI B BOZIOEME,
CTIOPTUBHbIE TIOKa3aTenH,
orpeiesieHre rPaHuL] KJIMMaTH-
YeCKHX 30H)
6 IToBTOpEHue (UTOrOBOE). 12 1 3HaTh MaTepuras, U3yuyeHHbI! B
Kypce MaTeMaTHKH 3a 8 Kiacc
YMeTb NpUMeHSTh NoJTyueHHble
3HaHUs Ha MPaKTHUKe.
YMeTb 10ruuecKy MbIC/IUTb,
OTCTauBaTh CBOIO TOUKY 3peHUsI
Y BBICJTyLLIMBaTh MHEHUE
JpYyTHX, paboTaTh B KOMaH/Ie.
Wroro: 132 8

8 KTIACC I'EOMETPUSA

1. YeTbIpexyro/JibHUKH
MHOroyrosibHUK, BBITYK/bIiI MHOIOYTOJIbHUK, YeTbIpeXyroybHUK. I[lapannenorpamm, ero
CBOMCTBa W mpusHaku. Tpaneuus. TIpsiMOyronbHUK, poM0, KBajpart, Ux cBoiictBa. OceBasi U
L|eHTpa/IbHasi CAMMETPHH.



OcHoeHasi yenb — U3yuuTh Haubosiee Ba)KHbIE BHUbI YeTHIPEXYTOJbHUKOB —
Triapa’uiesiorpaMM, NpsSIMOYTOJIbHUK, pOMO, KBaZipaT, TpareLyo; JaThb Mpe/cTaB/ieHre 0 Gpurypax,
00J1aZIaroIIUX 0CEBOM UM 1IeHTPaIbHOW CUMMeTpPHeH.

[oka3arenbcTBa OO/BILIMHCTBA TeOpeM JaHHOM TeMbl U PellleHHsI MHOTHX 3a/lay TIPOBOJSITCS
C TIOMOLL[bI0 NIPU3HAKOB PaBeHCTBA TPEYrOJbHUKOB, TTIO3TOMY I10JIE3HO UX MOBTOPUTH B Hayase
V3yUYeHUs TeMbl.

OceBast U 1|eHTpa/ibHasi CUMMETPUM BBOASTCS He KakK IpeoOpa3oBaHHe IJIOCKOCTH, a Kak
CBOMCTBA reOMeTPUUeCKUX (UIyp, B UYaCTHOCTH YeTbIPEXYTOJIbHMKOB. PaccMoTpeHue 3THX
TOHATUH KaK JABWXKEHUM TIJIOCKOCTA COCTOUTCS B 9 Kitacce.

2. ILnomaanb

[TonaTre mnomaAXM MHOrOyroybHUKA. IlnomaayM mnpsamoyrosbHUKa, IapasiesiorpaMma,
TpeyroJjibHUKa, Tpanenuu. Teopema ITugaropa.

OcHogHas yeab — PACHIMPUTH U YIJAyOUTH TIO/ydeHHble B 5—6 Kjaccax TpeZcTaB/ieHus,
yuamuxcss 00 u3MepeHMHM U BBIUMC/IEHWM IUIONIA/eli; BbIBeCTH (OpPMYJbl  TuioLajeit
MpsIMOYTOJIbHUKA, TapajylesiorpaMmma, TPeyrojibHMKa, TpareLyy; [oKa3aTb OJHY W3 TJIaBHBIX
TeopeM reomeTpur — Teopemy ITudaropa.

BoiBog dopMyn pAsis  BbIUMC/IEHUs TUIONIQJiell  TMPSIMOYTOJIbHUKA, TMapasijiesiorpamma,
TpeyrojibHUKa, TpareLyyd OCHOBBIBAETCS Ha [IBYX OCHOBHBIX CBOMCTBAaXx IJIOLIaZieil, KOTOpble
TIPUHUMAIOTCSI UCXO/Isl U3 HArJISIIHBIX TIpe/iCTaB/IeHU, a Takke Ha ¢opMyJie TI/IOAAA KBajpara,
000CHOBaHKe KOTOPOU He sIBJisieTCsl 06s13aTeTbHbIM [Jisl yUalluXxCsl.

HeTpasuiiuoHHOM [/1s1 MIKOJBHOTO Kypca SIBASETCA TeopeMa 00 OTHOIIEeHWH TIIOIIa/ie
TPeyro/JbHUKOB, UMEIIIUX 0 paBHOMY yriy. OHa MO3BOJIsIeT B Ja/JbHEWIIeM JaTh MPOCTOe
JI0Ka3aTeabCTBO MPHU3HAKOB TOZ00MS TPEyroJbHUKOB. B 3TOM COCTOUT OZHO W3 TIPEeNMYIIeCTB,
00yC/IOB/IeHHBIX paHHUM BBe/ieHreM TOHSITUS TITOIIa/N.

[Hoka3zaTtenbcTBO TeopeMsl ITudaropa ocHOBbIBaeTCs Ha CBOMCTBAxX Iuiolafeid U dhopMyiax
JUIs1 TI7ToIIa el KBazipaTa v NpsSIMOYTO/IbHUKA. JloKa3bIBaeTCsi TakKe Teopema, oOpaTHasi TeopeMe
[Mudaropa.

3. ITopo0HBIe TPEyro/IbHUKHU

[Togo6Hble TpeyrosbHUKW. [Ipu3HaKku 1oJ00usT TpeyrosibHUKOB. IIprMeHeHHe momobust K
[l0Ka3aTe/JbCTBY TeOpeM U pelleHut0 3azad. CHHYC, KOCMHYC W TaHTeHC OCTpPOro yrjia
MIPSIMOYTOJIbHOTO TPeYTO/IbHUKaA.

OcHoeHasi yenb — BBECTU TIOHATHE TIOZOOHBIX TPEYTrOJIbHUKOB; PAaCCMOTPETh TMPU3HAKU
1oJ00usi TPeyroJbHUKOB M MX TPUMEHEeHUsl; CZeaTb MepBbii IIar B OCBOEHWH YUalllUMHUCS
TPUTOHOMETPUYECKOTO arrapaTa reOMeTpUH.

Onpepenenye 1ol00HBIX TPeyroJIbLHUKOB JIaeTCsl He Ha OCHOBe mpeoOpa3oBaHUs Too0us, a
yepe3 paBeHCTBO YI/IOB U MPONOPLIMOHATBHOCTh CXOACTBEHHBIX CTOPOH.

[Tpu3Haku 1o/[00us1 TPEYroIbHUKOB JI0Ka3bIBAalOTCS C TMOMOILBI0 TeopeMbl 00 OTHOIIEeHUH
T/I0LaJieN TPeyro/IbHUKOB, UMEIOLUX 10 PABHOMY YIIy.

Ha ocHoBe mpu3HaKoB 1o/i00usi JOKa3bIBaeTCsi TeopeMa O CpefiHel JIMHUM TPeyroJibHUKa,
yTBepXKJeHWe O TOYKe MepeceueHdss Me[uaH TPeyrojbHUKA, a TakKXKe [IBa YTBEPXKIEHHUS O
MIPOINOPLIMOHA/IBHBIX OTpe3Kax B MPsIMOYrOJbHOM TpeyroibHUKe. [laeTcs mpejcTaBieHUe O
MeToze T10/100us B 33/jauax Ha MIOCTPOEHHe.

B 3ak/itouyeHre TeMbl BBOJATCSI 3/1eMEHTbl TPUTOHOMETPUU — CHHYC, KOCUHYC W TaHT€HC
OCTPOrO yrJjia NpSIMOYTOJIbHOTO TPEYrOJIbHUKA.

4. OKpy)XHOCTh

B3arvMHoe pacrnosioxkeHue psiMOU U OKPYKHOCTH. KacaresibHast K OKPY>KHOCTH, ee CBOMCTBO
Y NpusHak. LleHTpanbHble W BIMCaHHbIE YIJibl. YeTbipe 3aMeuaTesibHble TOUKA TPeyroJIbHUKA.
BnucanHasi ¥ onrcaHHasi OKPY>KHOCTH.

OcHoeHas yenb — PpacCIIMPUTb CBeJileHUss 00 OKDPY’>KHOCTH, TIOJy4YeHHble y4YaliuMucs B 7
Kjlacce; W3yuYuTb HOBbIe (aKThl, CBsi3aHHbIE C OKPY’KHOCTbIO; I103HAKOMUThH YYall[UXCS C
YyeTbIpbMS 3aMeuaTreIbHbIMU TOYKaMU TPeyroJ/IbHUKA.



B naHHOl TeMe BBOAUTCS MHOT'O HOBBIX MOHSITHM U pacCMaTpPUBAEeTCsl MHOTO YTBEPXK/eHUM,
CBSI3aHHBIX C OKPY)KHOCTBIO. [IJIs1 UX YCBOEHUs CJiefilyeT yAeauTb 00Jibllioe BHUMaHUe pelleHU0
3ajau.

YTBepk/JeHUsT O TOUKe TepeceueHusi OHMCCEKTPUC TpeyrosbHUKAa M TOUKe TepeceueHust
CcepeUHHbIX TEepPIeHAUKY/ISPOB K CTOPOHAM TpEeYro/ibHWKA BBIBOASTCS Kak C/eACTBUS U3
TeopeM O CBOMCTBaX OMCCEKTPUCHI yIJia U CepeIMHHOrO TMeprieHAUKYspa K oTpe3Ky. Teopema o
TOUKe TepeceueHUsi BbICOT TPeyroibHUKa (MU UX TPOZO/DKEHWM) [TOKa3bIBaeTCsl C MOMOIIbIO
YTBEpP)KEeHHUs O TOUKE IepeceueHus cepeJMHHbIX MeprieH/UKY/ISPOB.

Hapsiny c Teopemamu 00 OKPY>XHOCTSIX, BIMCAHHOW B TPEYTOJbHUK W OINMMCAHHOW OKOJIO
HEero, pacCMaTpUBalOTCSl CBOWCTBO CTOPOH OMMCAHHOTO YEThIPEXYTOJIbHUKA U CBOMCTBO YTJIOB
BITMCAHHOTO UeThIpeXyrobHUKaA.

8 knacc

Ne Tema Kos-BoO XapaKTepuCTHKaA OCHOBHBIX BH/I0B

n/ Yacos AeATe/IbHOCTH yUYeHHKA

n (Ha OCHOBe yueOHbIX JAeHCTBHI)

1 | YeTbIpexyro/ibHUKH. 20 ®dopmypoBaTh OIpe/ie/IeHus

rapasijiejiorpaMmma, IpsiMOYT'0JIbHUKA,

1.MHOroyronbHUKH. KBaj[paTta, poM0a, Tpareruy,
2.ITapanenorpaMm U TpamnewLusi. paBHOOepeHHOM U MPSIMOYTOIbHOMN
3.ITpssMOyTONMBbHUK, POMO, TpaneLuu, CpeJHel TMHUM TparieLy;
KBa/|par. pacno3HaBaTh ¥ H300pakaTh UX Ha
Pemenne 3azau. yepTe)kax U pUCyHKax.

KonTponbHas pabota Nel.
dopmyupoBaTh U AOKa3bIBAaTh TEOPEMEI

0 CBOWCTBAx U MpHU3HaAKax
rapa’sijieJiorpaMmma, NpsiMmoyro/IbHUKa,
KBazipaTa, poM0a, Tpareruu.

HccnepoBaTh CBOMCTBA
YeTbIPeXyT0/IbHUKOB C TIOMOIIbIO
KOMITBIOTEPHBIX ITPOTrPAMM.

Pemats 33/1a4 Ha IOCTPOEHUE,
JOKa3aTe/IbCTBO YU BLIUUC/IEHUS.
MopenupoBarh YC/I0BUE 3a[jauy C
TIOMOILIbIO UepTeXxa Uin pUCYHKa,
NPOBOAUTH [JOIIO/THUTE/ILHBIE TIOCTPOEHUSI
B X0Jie pelleHUs. Beigenars Ha UepTeke
KOH(UTyparyu, HeoOX0JUMBbIe IS
TIpOBe/IeHNs1 000CHOBaHMI JIOTUUECKUX
11aroB pelleHNd. IHTepnpeTHPOBaTh
TOJIyUYeHHBIN pe3y/bTaT U COMOCTaB/ISATh
ero C yCj0BHeM 3a7aund

2 | Ilnomapm. 21 dopMy/IMPOBATh U J0Ka3bIBaTh Te-
opemy Iludaropa u obpaTHytO eil.
1.ITnoujaze MHOTOYTO/TbHUKA. BoiBoguTh (hOpMYJIBI TTOLAZIeH
2.I1owaae napasniesnorpamma, MpPsIMOYTOJIbHUKA, Tlapasljie/iorpaMmma,
TpPeyroJibHUKa Y TpareLyu. TPeyroJibHUKa 1 TparewLuu.
3.Teopema ITudaropa.

HaxoauTh 11011}a/ib MHOTOyT'OJIbHUKA
pa3bueHreM Ha TPeYTOJbHUKHU U
YeThIpexXyro/IbHUKU.

Pemenue 3azmau.
KonTponbHast paboTa Ne2.

OO0BACHATH U WJTIOCTPUPOBATh
OTHOLIIeHHe TUIoLa/ieli ToA0OHbIX GUTyp.




Pemathb 3a/jaur Ha BBIUKC/IEHHE
TUIOLIA I TPEYTOIbHUKOB, UeThI-
PEXYTro/IbHUKOB U MHOTOYTO/TbHUKOB.
Onupasich Ha JJaHHbIE YCIOBHS 3a/lauH,
HAXO/UTh BO3MO>KHOCTH MIPUMEHEHUS
He0OX0JUMBIX (hopMY!I,
nipeobpa30oBbIBaTh (HOPMYJIBL.
Vicionib30BaThb (OPMYJIbI JI/IsI
000CHOBaHUS JI0Ka3aTe/IbHbIX
pacCy’K/ieHul B Xo/le pelleHuUs..
HHTepnpeTHpoBaTh MO/TyUYeHHbIN
pe3yJibTaT ¥ COMOCTAaBJIATH €r0 C
YCJIOBUEM 3a/1auMt

ITopo0HBIe TPeyro/IbHUKH.

1.0npepenenyie mogo0OHBIX
TPeyrobLHUKOB.
2.ITpu3Haku mo106us
TPeyrobHUKOB.
KonTponbHast paboTa Ne3.
3.ITpumMeHeHMe TIOAOOUS K
JlOKa3aTebCTBY TEOPEM U
pellieHuIo 3a/jau.
4.COoOTHOLIEHUS MEXIY
CTOPOHAMH U yT/IaMu

MPSIMOYTO/IbHOT'O TPeyTO/IbHUKaA.

KouTposeHast pabota Ne4.
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Dopmy/IUpPOBATh OTIpefie/ieHne
110/J00HBIX TPEYTO/ILHUKOB.

®opMy/IMpPOBATh 1 A0Ka3bIBaTh
TeopeMbl O MPU3HaKaX Mo/j00ust
TPeyroJbHUKOB, TeopeMy Paseca.

®opMy/IMpOBaTh ONpe/ieNeHns U
WITIOCTPUPOBATh TMOHATHS CUHYCA,
KOCHHYCa, TaHIeHCa U KOTaHTeHca
OCTpOTrO yrJjia NpsSIMOYT0JIbHOTO
TpeyroyibHUKa. BeIBoAUTE hopMyJib,
BbIpaKarolye QyHKLHUU yTrjia
NIPSIMOYTOJIBHOTO TPeyro/IbHUKA uepe3
€r0 CTOPOHBI.

dopMy/IMpOBaTh ONpe/ieNleHNst CUHYCa,
KOCHHYCa, TaHIeHCa, KOTaHTeHca yI/I0B
ot 0 1o 180°. BeiBoAMTH (OPMYJIbI,
BbIpa)karoljue (yHKIUK yriaoB ot 0 o
180° uepe3 QyHKLMM OCTPHIX YTJIOB.
PopmyIMpoBaTh U pa3bsACHATH
OCHOBHOE TPUTOHOMEeTpHUUeCKoe
TOX/ecTBO. I1o 3HaUeHUsIM OZHOM TpU-
TOHOMEeTPHUYeCKOH YHKL[UM yT/ia
BBIYMC/IATH 3HAUEHUs JPYTUX
TPUTOHOMETPUYECKUX (PYHKLIMI 3TOr0
yria.

HcciepoBaTh CBOMCTBA TPEYrOJIbHUKA C
MIOMOLL{bIO0 KOMITBIOTEPHBIX NIPOTrPaMM.

PemiaTh 3a/jauu Ha IOCTpOEHMe,
Jl0Ka3aTesIbCTBO U BBIYMCIIEHUS.
BbieiaTh B yCJIOBUM 3a/jauy YCI0BYE U
3aKk/roueHve. MopaenupoBarthb yC/iOBUe
3a/lauy C TIOMOLLBIO YepTexka Win
PUCYHKa, IPOBOAUTH [I0TIO/THUTE/IbHbIe
MOCTpPOeHus B X0/e pelueHus. Onvpasch
Ha /JIJaHHble YCI0BUS 3a/jaui, MPOBOAUTD
HeoOXOZIMMbIe PacCy KIeHUs..
HHTepnpeTpoBaTh M0OTy4YeHHbIN
pe3y/bTaT U CONOCTAB/IATh €ro C
YCJIOBHEM 33/1aui




4 | OKpYXHOCTb. 26 ®opMy/IMPOBATh OMNpe/le/IeHus TTIOHSATHH,
CBSI3aHHBIX C OKPY’>KHOCTBIO,

1.KacaTenpHas K OKPY>KHOCTH. LIEHTPa/IbHOT'0 M BIIMCAHHOI'O YIJIOB,
2.1leHTpanbHble U BIMCAHHbIE CeKylel 1 KacaTebHOM K OKPY>KHOCTH,
YIJIBL. YIJIOB, CBSI3@HHBIX C OKPY>KHOCTBIO.
3.UeTbIpe 3aMeyaTe/ibHbIE TOUKH

®opMy/IMPOBATh U J0Ka3bIBaTh TEOPEMBI
TpeyroJibHUKa.

0 BIIMCAHHBIX yIJIaX, yIJ/aX, CBSI3aHHBIX C
4.BriviceHHasi M ONTUCAHHas

OKPY>KHOCTBHO.
OKPY>KHOCTH.
Perienue 3ajau. ®opmy/MpoBaTh COOTBETCTBHE MEXIY
KonTtponbHast pabota Ne5. BeJINYMHOM 1IeHTPaIbHOTO yTJjia U AJTUHOM

JyTY OKPY>KHOCTH.

N306paxarh, pacro3HaBaTh 1 ONHCHIBATh
B3aMMHOE PaCIi0/I0’KeHHe MPSIMOM U
OKDY>KHOCTH.

HUcciegoBarh CBOMCTBA KOH(PUTYpaLUH,
CBSI3aHHBIX C OKPY’KHOCTBHO, C TTIOMOLL{bIO
KOMITBIOTEPHBIX [TPOrPaMM.

PemiaTs 33/1aUuM Ha BBIYKC/ICHLE
JIMHEUHBIX BeJIMUMH, I'PaZlyCHOU Mepbl
yria.

Pemats 33/1a4 Ha IOCTPOEHUE,
Jl0Ka3aTe/IbCTBO U BLIUUC/IeHUS.
MojempoBars yCJIOBUe 3ajaUU C
TIOMOILIbIO UepTeXxa UiIu PUCYHKa,
NPOBOJUTE [OIT0/IHUTE/IbHbIE ITOCTPOHUS
B X0Jie pellieHVs. BeiensaTe Ha uepTexe
KOH(UTryparyu, HeoOXoJUMbIe [IIst
TIpOBe/IeHus1 000CHOBaHMI JIOTHUeCKUX
11aroB pelleHUsd. IHTepnpeTHpPoOBaTh
T0JyYeHHbIN pe3y/bTaT U COMOCTABIATh
ero C yCJI0BUEM 3a[auu

5 | IloBTOpeHue. PeuieHue 3ajav. 4 3HaTh MaTepuas, U3yuyeHHbIN B Kypce
MaremMaTHKH 3a 8 Kiacc.

Biagersb 00IIMM TIPHEMOM pellleHust
3a/1au.

Ymetb NprMeHsTh NOJIyYeHHble 3HAaHUS
Ha IpaKTHKe.

YMetsb /Ioruuecku MbIC/IUTh, OTCTaWBaTh
CBOIO TOUKY 3P€HHS U BbICTYLIUBATh
MHeHHUe JPYTuX, paboTaTb B KOMaH/e.

Uroro: 99

9 kj1acc
AJITEBPA

1. CsoiicTBa Qpynkiuii. KBagpartuunas ¢pyHknus
®ynkuus. CpoiictBa ¢yHKuui. KsagparHblli TpexuieH. PasnokeHue KBa/IpaTHOTO
TpexujeHa Ha MHoXuTead. ®yHKiMsa y = ax® + bx + ¢, ee cBoiictBa U rpaduk. CreneHHas
byHKLHS.
OcHogHas yenb — pacllMpUTh CBeJleHUs1 O CBOWCTBAX (DYHKLMM, 03HAKOMUTDH y4aluxXcsl CO
CBOWCTBaMHU Y rpa(yikoM KBaZlpaTUUHOW (YHKLIMH.



B Hauasme TeMbl CUCTeMaTH3UPYIOTCS CBeJeHUsI O (YHKIUsX. [IOBTOPSIFOTCSI OCHOBHbIE
TIOHATHUS: (PYHKLUSI, apTyMeHT, o06siacTb ornpezeneHus GyHKIMU, rpaduk. [1ar0TCs TIOHSATHS O
BO3pacTaHny U yObiBaHMM  (YHKIMM, TIPOMEXXYTKAX  3HAKOMOCTOSHCTBA. TeM  caMbIM
co3zaetcsi 6a3a il YCBOEHHSI CBOMCTB KBAJ[PaTUUHOM M CTEIeHHOM (YHKIMM, a Takxe /s
JanbHeuiero yriy6ieHust GyHKIMOHAIBHBIX TTPeJCTaBIeHUH TIPYU U3yUeHUH Kypca anrebpbl U
HauaJl aHaJ/13a.

[ToATrOTOBUTE/BLHBIM 111aroM K U3yUeHUI0 CBOMCTB KBaZIpaTUUHON (YHKI[UU SIBJSIETCS  TaKKe
paccMOTpeHHe BOMpOCa O KBaJpaTHOM TpexujieHe M ero KOPHSX, BbiZeJIeHMU KBajpaTa
JByUsieHa U3 KBaZIpaTHOTO TpexXujieHa, pa3/ioyKeHWH KBa/[paTHOTO TpexusieHa Ha MHOYKUTEH.
3yueHue KBaJpaTHUHON (QYHKIMK HAUMHAETCsI C PaCCMOTPeHHsT (PYHKIMHK Y = ax’, ee CBOWCTB U
ocobeHHOCTel rpaduka, a TakKe APYTrUX YaCTHBIX BUJIOB KBaZIpaTUUHOW (PYHKI[UM — (YHKIUHA
y =ax’ +b, y = a (x - m)°. DTU CBe/IeHHsI UCIIO/IbL3YIOTCA IIPU U3YUYEHUH CBOMCTB KBAPaTUUHOMN
(yHKImK 061ero Buga. BakHo, uToObI yualpecs MoHsIM, 4To rpaduK GyHKIUM y = ax” + bx +
C MOXeT ObITb TIOJydeH u3 rpadvka (GYHKIMH y = ax’ C TOMOIIBI0 JBYX Iapasule/lbHbIX
nepeHocoB. IIpueMbl MOCTpoeHus rpaduka (QyHKIMM y = ax’ + bx + ¢ oTpabaThiBalOTCA Ha
KOHKDeTHBIX mpumepax. [Ipu 3ToM ocoboe BHUMaHHe CiiefyeT YJeauTb (OPMUPOBAHHUIO Yy
yualmxcsi YMeHHWs YKa3blBaTh KOOPJAWHATHI BEepPIIWHBI Tapabosbl, ee 0Ch CUMMETPHH,
HarpaB/ieHHe BeTBeli TTapaboibl.

[Tpu u3yueHUM 3TOM TeMbl JajibHelllllee pa3BUTHeE MOIy4YaeT yMeHHe HaXOAWUThb T0 rpaduky
TIPOMEXXYTKU BO3pacTaHus U yObiBaHUsl (QYHKI[MH, a TaKKe MPOMEXYTKH, B KOTOPBIX (PYHKIUs
COXpaHsieT 3HaK.

Yuariuecsi 3HaKOMSITCsI CO CBOMCTBAaMU CTeTIeHHOW QYHKLUHU y = X" NP YeTHOM U HeYeTHOM
HaTypa/lbHOM TIOKa3aTejie T. BBOAUTCA TOHSTUEe KOPHS n-i cTerneHd. OHU MOMy4yarOT
Tipe/icTaB/ieHre O HaXOXX/JeHUU 3HaueHU KOPHSI C TIOMOLI[bI0 KabKYJ/STopa, MpuueM BbIpaboTKa
COOTBETCTBYIOIMX YMEHUU He TpebyeTcs.

2. YpaBHeHus ¥ HepaBeHCTBA C 0/HOM NepeMeHHOU

Llenble ypaBHeHusi. [IpoOHble paljoHasbHble ypaBHeHHsl. HepaBeHCTBa BTOpPOM CTeleHH C
OJJHOU IepeMeHHOM. MeTo/| MHTepBasoB.

OcHogHas Yenb — CUCTeMaTU3UpPOBaTh U 0000LUTL CBe/leHHs O pellleHNH Lie/bIX U JPOOHbBIX
paLMOHabHBIX YPaBHEHUI C OIHOM NepeMeHHOM, c)OpMHUPOBATh YMeHMe pelllaTh HepaBeHCTBa
Buzla ax’ + bx + ¢> 0 wm ax” + bx + ¢ <0, rze, a # 0.

B sTol Teme 3aBepluaeTcs W3yuyeHHe paljMOHAaIbHBIX YpPaBHEHWW C OJHOM mepeMeHHOU. B
CBSI3U C 3TUM IIPOBOJWTCS HeKoTopoe o06o00ieHHe u yriybseHue cBefjeHUN 00 ypaBHEHUSIX.
BBogTCS MOHATUS 11€/10T0 paljOHa/IbLHOTO YPaBHEHUS U ero CTereHH. Yuallyecs: 3HaKOMSTCS C
pellleHWeM ypaBHEHWW TpeTbel CTelleHW U 4YeTBepPTOM CTeleHW C IIOMOLLbI0 pa3/IoKeHUs Ha
MHO)XUTe/IU Y BBeJIeHHsl BCIIOMOTaTe/IbHOW TepeMeHHOW. MeTtoj pellieHUsi ypaBHEHUW IyTeM
BBe/IeHUs BCIIOMOTraTe/IbHbIX NlepeMeHHbIX Oy/leT IIMPOKO WCII0/Ib30BaThCs B JaibHeMIeM I1pu
pelleHUy TPUTOHOMEeTPUUeCKHX, JTorapupMUUecKuX 1 JPyTUxX BUJOB ypaBHEHUH.

PacimpsitoTcsi CBefieHMsI O pellleHHMH JPOOHBIX palMOHAIbHBIX ypaBHEHMM. Yualiyecs
3HAKOMSITCSI C HEKOTOPBIMU CIeLjia/IbHbIMU ITPUeMaMu pellleHus! TaAKUX YPaBHEeHU.

dopMUpOBaHKMEe YMEHHI peliaTh HepaBeHCTBa Buja ax” + bx + + ¢> 0 wm ax” + bx + ¢ <O,
rze, a # 0, oCylecTB/sIeTCsl C ONOPOM Ha CBefleHus1 0 TpaduKe KBaJpaTUYHOM (PYHKIMU.

Yuamecss 3HaKOMATCA C METOJOM HWHTepBajoB, C IIOMOLIBIO KOTOPOIO PpeLIaroTCs
HeCJIO)KHbIe paljiOHa/IbHble HepaBeHCTBa.

3. YpaBHeHHs U HepaBeHCTBA C BYMs [IepeMeHHbIMHU

YpaBHeHUe C ABYMsI TlepeMeHHBIMH U ero rpaduk. CUCTeMbl YpaBHeHUH BTOPOU CTeleH .
PelrieHue 3ajjau C TIOMOILbIO CHUCTEM ypaBHEHUN BTOPO# crereHd. HepaBeHCTBa € JByMs
TiepeMeHHBIMU U UX CUCTEMBI.

OcHoeHasi yeab — BbIpaboTaTh yMeHWe pelllaTh TPOCTeMIMe CHUCTeMBbI, COZepKalue
ypaBHEHWe BTOPOH CTeleHW C [JBYMsI TIepeMEeHHBIMH, W TEKCTOBbIe 3a/laud C TIOMOII[bIO
COCTaBJIeHUS TAaKUX CHUCTEM.



B pmaHHOM Teme 3aBepliaeTcss M3y4YeHHe CHUCTeM YpaBHEHMM C [JBYMs II€peMeHHBIMH.
OCHOBHOe BHMMaHue yje/seTcsl CUCTeMaM, B KOTOPBIX O/IHO M3 ypaBHeHU! MepBOM CTeleHH, a
Jpyroe BTOpPOU.

V3BecTHBIN ywalMcsi crocob NMoJCTaHOBKM HAaXOAWT 37ieCh JajibHeiilllee NpUMeHeHHe U
NI03BOJIsIeT CBOJIUTD PellleHre TAKUX CUCTeM K pelleHUI0 KBaZJpaTHOrO YpaBHEeHMUs.

Os3HakOM/IeHHe yuvallluxcs C IpUMepaMu CHCTeM YpaBHEHUM C [ByMs IepeMeHHbIMH, B
KOTOphIX 00a ypaBHEHHWsS] BTOPOH CTeleHW, [O/DKHO OCYIIeCTB/ISATbCS C AOCTaTOYHOU
OCTOPOXHOCTBIO ¥ OrPaHUYMBATHCS MPOCTEULIUMU ITPUMePaMHU.

[lpuBneueHre W3BECTHBIX Yyyal[UMCS Trpa(UKOB TMO3BOJISIET TPUBECTH  IIPUMeEphI
rpauuecKoro pelleHusi CUCTeM ypaBHeHUH. C NMOMOLbIO rpauuecKrx MpesiCcTaBIeHu MOXXHO
HarJIIJHO M0Ka3aTh y4YalljuMCs], YTO CUCTEeMBbI [JByX YPaBHEHUU C IBYMS IlepeMeHHbIMU: BTOPOU
CTeIeHU MOTyT UMeThb OJJHO, /iBa, TPH, UeThIpe pelleHus] UK He UMeThb PeLleHUH.

Pa3paboTaHHBIIi MaTeMaTHUeCKHii amrapar I03BOJIsSIeT CYIeCTBEHHO PacCIIUpPUTh KJacc
cofiep>KaTesIbHbIX TEKCTOBBIX 3a/jay, pelllaeMbIX C IIOMOLLbI0 CUCTEeM YPaBHEHUM.

V3yuyeHne TeMbl 3aBeplaeTcsl BBeJleHWeM ITOHSTUM HepaBeHCTBA [BYMs IlepeMeHHbIMU M
CHCTeMbl HepaBeHCTB C AByMsl IepeMeHHbIMU. CBefileHUss O rpavkax ypaBHEHUM C JBYMs
IepeMeHHBIMU UCIIO/Ib3YIOTCS IPU WUTIOCTPAL{MM MHOKECTB pellleHU HeKOTOPBIX NMPOCTeULNX
HepaBeHCTB C JBYyMs [IepeMeHHbIMU U UX CUCTEM.

4. IIporpeccuu

ApudmeTtnueckast 1 reoMeTpryeckas nporpeccud. @opmyJisl I1-ro 4jieHa ¥ CyMMBbI [IePBBIX N
YJIeHOB Tporpeccuy. beckoHeuHo yObIBaroIIias reoMeTpruecKast IpOrpeccusl.

OcHogHas yeab — faTh NOHATHSL 00 aprdMeTHUeCcKOM U reoMeTprUUecKoi Mporpeccusx Kak
YHC/IOBBIX TIOC/IE/I0BATEILHOCTSIX 0CO0O0T0 BUAA.

IIpy usyueHuUM TeMbl BBOJAUTCS I[IOHATHE [10C/Ie0BaTe/JIbHOCTH, Ppa3bsCHAETCS CMBICI
TepPMHHA «N-i UjIeH M0CIe0BaTe/IbHOCTH», BEIPA0AThIBAeTCS YMEHHe MCII0/Ib30BaTh NH/EKCHOe
o603HaueHue. DTH CBeJleHHs1 HOCAT BCIIOMOraTe/IbHbIM XapakTep 1 UCIO/b3YIOTCS [J1s U3yUYeHust
apuMeTHYeCcKol U reoMeTprUYeCKOi Mporpeccul.

Pabora ¢ ¢opmysamu n-ro ujieHa U CyMMBI [1ePBbIX I'a YIeHOB NPOrpeccuii, TOMUMO CBOEro
OCHOBHOIO Ha3HAayeHWs, II03BOJIAeT HEOJHOKPAaTHO BO3BpallaTbCsl K  BBIUMC/IEHUSM,
TOXK/leCTBEHHbIM ITpe00pa30BaHusIM, PelleHUI0 ypaBHeHUH, HepaBeHCTB, CUCTEM.

PaccmarpuBaroTcsi XxapakTepucTUYeckre CBOMCTBA apu(P)MeTHUeCcKO U TreoMeTpuuecKou
NIPOrpeccuy, YTO IM03BOJISIeT PacCIUMPUTh KPYT IIpejjiaraeMslx 3a/ad.

5. O/1eMeHThI KOMOMHATOPHKH U TEOPUH BEPOATHOCTEH

Komb6uHaTopHOe TpaBUIO YMHOXKeHMs. IlepecTaHOBKM, pa3MelljeHHs, COUYeTaHMsl.
OTHOCHUTe/NbHAs YaCTOTa ¥ BEPOSITHOCTh CTyYaitHOTO COOBITHSI.

OcCHOBHAsi yYenb — O3HAaKOMWUTH YYalllUXCs C TOHATUSIMM I1epecTaHOBKY, pasMellleHus,
coyeTaHUs] U COOTBETCTBYHOILIMMH (OpMy/aaMy A/l TOJcCuUeTa KX YMC/IA; BBECTH TIOHATHUS
OTHOCHUTE/IbHOM UaCTOThI M BEPOSITHOCTH C/Ty4aiiHOrO COOBITHSL.

W3yueHre TeMbl HaUMHAETCSl C PeIIeHHs 3aJau, B KOTOPHIX TPeOyeTcsi COCTaBUTh Te WU
VHble KOMOMHAL[MM /1eMEeHTOB U MO/ICUNTATh UX UMC/I0. Pa3bsicHsieTcs: KOMOWHATOPHOE MPpaBU/Io
YMHO)XeHUsI, KOTOpOe UCIO/b3YyeTCs B Jla/ibHeIleM MpH BbIBOJe (opMy: JJis MoJcueTa yncia
IlepecTaHoOBOK, pasMelljeHHi U coueTaHuil. [Ipy M3yyeHUM JaHHOTO MaTepuasna HeoOXOAWMO
oOpaTWTh BHUMaHHe Y4YallUXCsd Ha pas3/duve TOHSATUM «pas3MeljeHrne» U «COYeTaHHe»,
copMupoBaTh y HUX YMeHHe OIpefieNiaTh, 0 KAKOM BHJle KOMOMHALMI 1/leT peub B 3ajiave.

B fmaHHOM Teme yualmuecs 3HAKOMSATCS C HayaJbHBIMU CBEIEHUSMM U3 TeOpUHr
BepoSITHOCTel. BBOASATCA TMOHATHS «C/lyuyaiiHOe COOBITHE», «OTHOCUTeNbHAasi 4YacToTay,
«BEPOSITHOCTh CJIy4alHOTO COOBITHSI». PaccMaTpuBarOTCs CTaTUCTUUYECKUH W K/IaCCUYeCKU
NOAXO0Abl K OIpe/le/IeHHI0 BEepPOsITHOCTH Cy4yaiiHOro coObiTusi. BakHOo 00OpaTuTh BHMMaHUe
y4Jaluxcs Ha TO, YTO K/acCHYecKoe ONpefiesieHre BePOSITHOCTU MOKHO INPUMEHSTh TOJIBKO K
TaKUM MO/eJIsIM peasbHbIX COOBITUM, B KOTOPBIX BCE UCXO/IbI SIB/SIOTCSI PABHOBO3MOKHBIMU.



TemaTuueckoe IJIAHUPOBAdHHE I10 anreﬁpe

9knacc
Ne Tema Kos-Bo | KonTp. | XapakTepucTHKa OCHOBHBIX
Yacos paboT | BHJOB JieATeTbHOCTH YUEHHKA
(Ha oCcHOBe yue0HbIX
AeHlCTBUI)
IToBTOpEHHUe 7 1
1 | I'm.1.KBaaparnuHas GpyHKOus. 18 2 BbruncaaTes 3HaueHUs

[1.1.®yHKIMM U UX CBOWCTBA.

®dynkups. O6/1acTb onpeieneH st
1 00/1aCTh 3HaUeHUH (YHKLIUU.
CaoiicTBa (yHKLUH.

[1.2.KBazipaTHBIN TPEXUJIEH.

KBazipaTHbIli TPEXU/ieH U ero
KOPHHU.

PasnorkeHve KkBazipaTHOIrO
TpéxusieHa Ha MHOXXKUTE/IH.

I1.3.kBagpaTuuHas QyHKLMS U eé
rpaduk.

@OyHKLIMSA v —ax , eé CBOWCTBA U
rpaduk.
'padviku pyHKUMK v =ov +1 H

Vo= X mi.
[Toctpoenue rpaduka

KBa/IpaTUUHOU (DYHKLIWH.

[1.4.CreneHHasi GpyHKLUSI.
Kopens n-ii creneHu.

OYyHKIMA v =«
Kopenb n—ii crenenm.

(byHKIMH, 3aaHHbIX
¢dopmynamu (ipu
Heo0X0JUMOCTH MCIO0/Ib30BaATh
Ka/IbKY/ISITOP); COCTABJISATH
Tab/MLIbI 3HAUEHWH (HYHKLIAH.

CtpouTh 10 TOUKaM rpaduKu
¢byHkuuii. OnucpIBaTh
CBOICTBa (PyHKLMM Ha OCHOBe ee
rpaduueckoro rpezCcTaB/ieHMsl.

MopjenupoBaThb peanbHble
3aBUCUMOCTH (pOpMy/IamMH U
rpadukamu. Yurarb rpaduku
peanibHbIX 3aBUCUMOCTEH.

HNcnonb3oBaTh
(yHKI[MOHAIbHYI0 CUMBOJIUKY
TS 3aITUCH pa3HO0Opa3HbIX
(hakTOB, CBSI3aHHBIX C
paccMaTpuBaeMbIMU
GbyHKUMAME, oboratiiast OrbIT
BBITIOJTHEHUST 3HAKOBO-
CHMBOJ/IMYECKUX JIeMCTBU.
CTpouth peueBbie KOHCTPYKI[UU
C UCTMO/Ib30BaHUEM
(byHKUMOHATLHON
TePMUHOJIOTUU.

Hcnonb30BaTh KOMIbIOTEPHEIE
TIPOTPaMMBI [I7Isl IOCTPOEHUSI
rpaduKoB QyHKLMM, AJ1s1
HCCIIeIOBaHUSI TI0JI0’KEHUST Ha
KOOpP/IMHATHOM IJIOCKOCTH
rpadukoB QyHKLMI B 3a-
BUCHMOCTHU OT 3HAUEHHUM
KO3(DPUI[MeHTOB, BXO/AIIUX B
dbopmyny.

Pacno3HaBaTh BH/IbI
M3y4yaeMbIX (DYHKLIWH.
IToka3bIBaTh CXeMaTHUUECKH
T10JI0’KeHHe Ha KOOpAMHATHOM
TJIOCKOCTH TPauKOB (PYHKLIMIMA

1
W (R ax + iy,

ml, v=x',B
3aBHUCHUMOCTH OT 3Ha4YeHUM

V=il X




K03 dULIMeHTOB, BXO/SAIIUX B
dbopmyibl.
Ctpouth rpauku U3yuaeMbIx

(yHKLIMM; OMUCHIBATD UX
CBOMCTBA
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I'n.2.YpaBHeHus u o
. Pacno3HaBaTth JiMHelHbIE U
HepaBeHCTBA C 0/{HOU
. KBa/lpaTHbIe YpaBHEHWUS, LieJible
nepeMeHHOI.
Y IpoOHbBIE YpaBHEHUS.
H.S_yPaBHeHI/IH C OAHOI\/JI Peruars /MHelHbIe, KBaJpaTHbIE
TIepeMeHHO}. ypaBHEHHUs], a TaK)Ke ypaBHeHUs,
CBOJALLMECS K HUM; pellaTh
Llesioe ypaBHeHHWE U €r0 KOPHH. APOOHO-paLMOHA/IbHbIE
[Ipo6HbIe paljoHaTbHbIe ypaBHEHMS.
yPaBHEHHS. HcciefoBaTh KBajipaTHbIE
. yPaBHEHUS 0 JUCKPUMUHAHTY
H.6.HepaBe§CTBa C OfHOM 1 K03 uLIeHTaM.
repeMeHHO.
PemiaTh TEKCTOBBIE 3a/1a4UK
PeliieHrie HepaBeHCTB BTOPOM aredpanyecKiM CHOCOG%M
CTEereHH C OJHOM IepeMeHHO}A. TIEPEXOAUTB OT CIOBECHOU
PellieHrie HEPaBEHCTB METOJOM (opMyTMPOBKH yC/IOBUSA 3a1auM
MHTEpBaIOB. K anreGpanueckoun Mozeni
MyTeM COCTaBJ/IeHUs] ypaBHEHUS;
pelliaTh COCTaB/IeHHOe
ypaBHeHe; HHTePNPeTHPOBATh
pe3y/bTart.
PacnosHaBaTh JINHEUHbIE U
KBa/lpaTHble HEPaBEHCTBA.
PewaTthb KBa/[paTHbIE
HepaBeHCTBa Ha OCHOBe T'pa-
(bryeckux rpe/icTaB/IeHUN
I'n.3.YpaBHenus u 17 OnpepensiTh, SBASETCS U T1apa

HE€PAaBE€HCTBA C AByMs
nepeMeHHbIMM.

[1.7.YpaBHeHus C JByMs
IlepeMeHHbIMU U UX CUCTEMBI.

YpaBHeHue ¢ AByMs
repeMeHHBIMU U ero rpaguk.
I'pacdmueckuii criocob pereHust
CUCTeM ypaBHEHUH.

Pemenue crcrem ypaBHeHUM
BTOPOU CTeIeHH.

Perienue 3a/1a4 € IOMOLIbIO
CUCTeM ypaBHeHUI BTOPO
CTereHH.

[1.8.HepaBeHcTBa C AByms
repeMeHHbIMU U UX CUCTEMBI.

HepaBeHcTBa € IBymMs

yKCeJl pellieHUeM [JaHHOTO
ypaBHeHUs C ABYMs
repeMeHHbIMU; IPUBOJUTH
TIpUMepHI pellleHusl ypaBHEeHHH C
[IBYMSI [IepeMeHHbIMU.

PemiaTh 3a1aun,
anrebpanueckoii Moziesbio
KOTOPBIX SIBJISIETCSI ypaBHEHUE C
IByMs IiepeMeHHbIMY; PeliaTb
CUCTeMBbI IBYX YpaBHEHUM C
ZBYMS TIepeMeHHbIMU,
yKa3aHHbIe B COJlepyKaHUM.

PemiaTh TeKCTOBbIE 33/jaUuu
anredpanyeckum Criocobom:
MepexoIUTh OT CJIOBECHOM
(hOpMyJTUPOBKH YC/IOBUS 3aJjauut
K asirebpanueckoit Moeniu
MyTeM COCTABJIEHUS] CUCTEMbI
ypaBHeHMi; Pemath




repeMeHHbIMMU.
CucTeMbl HEPABEHCTB C ABYMsI
repeMeHHbIMMU.

COCTaBJ/IEHHYIO CUCTEMY
ypaBHEeHUIA; UHTepPIPeTUPOBATh
pe3y/bTar.

CtpouTtb rpadKu ypaBHEHHUH C
JIByMsI TlepeMeHHBIMU.
KoncTpyupoBarthb
9KBUBaJ/IEHTHbIE PeueBbIe
BbICKa3bIBaHUSI C
HCI10/Ib30BaHEM
anrebpanyeckoro u
reoMeTpPUUeCKOTO0 SI3bIKOB.

PemiaThs 1 HcCC/1€j0BaTh
ypaBHEHHs U CUCTeMbI YpaBHe-
HUM Ha OCHOBe (hyHKIIMOHATbHO-
rpaduuecKrx rpeicTaBieHu
ypaBHeHUM

I'n.4.Ilporpeccun.

[1.9. ApudmeTrueckas
TIPOTPeccHsl.

ITocmemoBaTe/IbHOCTH.
Onpepenenve apupmeTryeckon
nporpeccuu. ®opmyJia n-ro
ysieHa apupMeTHUeCKOit
MIPOrpeccumu.

dopmysia CyMMBI [TEPBBIX N
YjIeHOB apydMeTUueCKou
NIPOrpecCuu.

[1.10.I'eomeTpuueckas
MpOrpeccusi.

OrnipesiesieHrie reoMeTpHUYeCKOU
niporpeccuu. dopmya n-ro
yjieHa reoMeTpUUecKou
MIPOrpeccuu.

dopmysia CyMMbI TIEPBBIX N
YJIeHOB reOMeTprUUeCcKoin
TIPOTPeCCHUH.
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I[IpuMeHATH UH/EKCHbIE
0003HaueHsl, CTPOMTH PeueBbie
BbICKa3bIBaHUS C
WCIT0/1Ib30BaHUEM
TePMUHOJIOTUH, CBSI3aHHOU C
TIOHSITUEM T10CJ/1e[J0BaTeTbHOCTH.

Bbrunc/isiTh unieHbl
ToC/IeJ0BaTe/IbHOCTEH,
3a/laHHBIX (POPMYJION N-TO ujieHa
WU PeKypPeHTHOM (hopMyIoi.
Y cranaB/iuBaTh
3aKOHOMEPHOCTb B TIOCTPOEHUH
T0C/Ie/I0BaTe/TIbHOCTH, eC/iv
M3BeCTHBI TIepBble HECKOJIBKO ee
ysieHOB. V300paXkaTh uieHbl
10C/Ie/0OBaTeTIbHOCTH TOUKAMU
Ha KOOPZMHATHOM M/I0CKOCTH.

Pacno3naBarb
aprdMeTUUeCcKyo U
reoMeTpUUeCcKyo IIPOrpeccum
TIPY pa3HbIX CrI0co0ax 3afiaHusl.
BBIBOAUTH Ha OCHOBE
JlOKa3aTesbHbIX pacCy XJAeHnH
dhopMyibl 0011Ier0 UIeHa
aprdMeTHUeCcKou 1
reoMeTpUUeCKON Mporpeccui,
CYMMBI TIePBBIX N U/IeHOB
apubMeTHUeCKON 1
reoMeTpUUYeCKON MpOrpeccui;
pelarsb 33/lauu C
HCII0/Ib30BaHKeM 3TUX (GOpMYI.

PaccmaTpuBaTh TIpUMephI U3
peanbHOW JKWU3HU, WITHO-
CTpPUpYIOLLMe U3MEeHEHUE B
apu(MeTHUECKOM MPOrpeccru, B
reoMeTpUUeCKOM NpOrpeccuy;




HU300pa)KaTh COOTBETCTBYHOLIHE
3aBMCUMOCTH Trpaduruecku.

PemaThb 3a/jauy Ha C/IOXKHBIE
MIPOLIeHTHI, B TOM YHCIIe 3a,auu
Y3 peaslbHOM NMPaKTHKH (C
VCT0/Ib30BAHMEM KaJIbKYJIITOpa)

I'n.5.91emeHTBI
KOMOHMHATOPUKH U TeOPUH
BEPOSITHOCTH.

I1.11.9n1emeHThI
KOMOWHATOPUKH.

[TpuMepbl KOMOMHATOPHBIX
3a/au.

ITepecTaHOBKH.
Pasmenenus.

CoueTaHusl.

[1.12.HavanbHble cBefieHUS 13
TeOPUU BEPOSITHOCTEM.

OTHOCHTe/bHAsT YaCTOTa
CJTy9aifiHOTO COOBITHSI.
BeposiTHOCTE paBHOBO3MO>KHBIX
COOBITHI
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IIpoBoauTsk CiayvaiiHble
3KCIePUMEHTHI, B TOM UHCJIe C
TOMOLLbI0 KOMITBIOTEPHOIO
MO/le/TUPOBaHus,
VIHTEepPIIPeTUPOBAaTh UX
pe3y/bTaThl. BBIUMCIATH
YaCTOTY CJTy4aliHOTO COOBITHS;
OLIeHHMBATb BEPOSITHOCTB C
TOMOLIBIO YaCTOTHI,
T10JIyYeHHOM OTBITHBIM MTyTEM.

Pemath 3a/jaur Ha HAXOXK/EHHUE
BEPOSITHOCTEHN COOBITHIA.

IIpuBOAUTH NIPHUMEPEI
CTyYaHbIX COOBITHM, B
YACTHOCTH [JOCTOBEPHBIX U
HEBO3MOKHBIX COOBITUH,
MaJIOBEPOSITHBIX COOBITHH.
IIpuBoAUTH TIPUMEDEI
PABHOBEPOSITHOCTHBIX COOBITHA.
BbInoiHATH TIepe6op Bcex
BO3MOJKHBIX BAPHAHTOB [IJIsI
repecueTa 0ObEKTOB UM
KOMOHWHAITWH.

IIpumMeHATH TIPaBUIIO
KOMOWHATOPHOTO YMHOXEeHUS
JI71s1 pellieHys 3a/ia4y Ha
HaXOXKJeHUe urcia 00beKTOB
WM KOMOWHAIMH (JuaroHaim
MHOTOYT0JIbHUKA, PYKOTIOXKaTus,
YKC/I0 KOJIOB, IIU(POB, TlapoJsiei
ur. IL).

Pacno3HaBaTh 33/1aud Ha
orpeziesieHye yuca repecra-
HOBOK U BbITIO/THAITD
COOTBETCTBYHOLL[Hi€ BbIUKC/IEHUS.

PemiaTh 33/jauy Ha BBIUKC/IEHHUE
BEPOSITHOCTH C TIPUMEHEeHEM
KOMOWHATOPHKH.

IToBTOpEHME

3HaTh MaTepuas, U3yUYeHHbIN B
Kypce MaTeMaTHKH 3a 8 Ksacc
YMeTb NpUMeHSITh 110/1yueHHbIe
3HaHUS Ha MpaKTHKe.

YMeTb 10ruuecku MbICJIUTh,
OTCTauBaTh CBOO TOUKY 3PeHUsI
Y BBIC/TYIIMBaTh MHEHUE [IPYTHUX,
paboTaTh B KOMaH/e.
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I'EOMETPUA
9 kacc
1. BekTopsl. MeTo KOOpgHHAT

[Touatue BekTOopa. PaBeHCTBO BeKTOpPOB. Cji0KeHMe W BbIUMTAaHWE BEKTOPOB. YMHOXKeHHe
BeKTOpa Ha uuciio. Pa3nokeHre BeKTOpa IO [JBYM HEKOJ/UIMHeapHbIM BeKTopaM. KoopJuHaThbl
BekTopa. I[lpocreliiive 3afauM B KOOpJWHATax. YpaBHEHUS OKPY>KHOCTA W TMPSIMOM.
[IpuMeHeHVe BeKTOPOB ¥ KOOPJWHAT IPU pelleHrH 3a/au.

OcHoBHass yenb — HAYUWUTh YYalllUXCAd BBIMOJHATL [JEUCTBUSI HaJl BEKTOPAaMM Kak
HarpaB/IeHHbIMUA OTPe3KaMH, UTO Ba)KHO [1JIs IPYMeHeHUs1 BeKTOPOB B (M3HKe; T03HAKOMUTE C
WCI10/Ib30BaHWEeM BEKTOPOB U MeTO/ia KOOPAUHAT TIPU PellleHuH reOMeTpUYeCKUX 3ajau.

BekTop oripesiensieTcsl Kak HarpaB/ieHHbIM OTPe30K U JeMCTBUSI HaJ, BEKTOPAMU BBOJSATCS
Tak, Kak 3TO MPUHATO B Pusmke, T. E. Kak ZieMCTBUS C HarpaB/ieHHbIMU OTpe3kamMu. OCHOBHOe
BHUMaHUe JIO/DKHO ObITh y/le/leHO BbIpabOTKe YMeHW BBIMOJIHATH OTepaljiv Hafi BeKTOpaMHu
(cknappiBaTh BEKTOPHI MO TMpaBWIaM TPeYrojibHUKa W MapajiejiorpaMMma, CTPOUTb BEKTOp,
paBHbIM pa3’HOCTHU JBYX [aHHBIX BEKTOPOB, a TaKKe BEKTOp, PaBHbI MPOM3BEJEHUI0 [JaHHOTO
BEKTOpa Ha JJaHHOe UKCJIO).

Ha nmpumepax 1i0OKa3biBaeTCsi, KakK BeKTOPbl MOTYT TPUMEHSTbCS K  pelleHUr0
reoMeTpuueckux 3agau. [lemoHcTpupyetrcs 3¢hGheKTUBHOCTL MpuMeHeHUs (opmyna s
KOOpAMHAT cepeJuHbl OTPe3Ka, PACCTOSIHUSI MeXXAY ABYMsI TOUKaMH, YPaBHEHUUM OKPY>KHOCTHU U
NpSIMOM B KOHKPETHBIX TeOMETPUYECKHMX 3a/layaX, TéM CaMbIM [IaeTCsl TIpe/icTaBjeHue 00
M3yueHUH reOMeTpUUeCKUX (GUryp C TIOMOII[bI0 MeTO/IOB anreOphl.

2. CooTHOLIEeHHUs MeX/y CTOPOHAMU M yIjlaMHu TpeyrojibHUKa. CKansapHoe
npousBejieHUe BeKTOPOB.

CHHYyC, KOCHHYC Y TaHTeHC yrya. TeopeMbl CHHYCOB Y KOCHHY COB. PellieHre TpeyroibHUKOB.
CkansipHOe TIpOM3Be/leHre BEKTOPOB U ero NpuMeHeHNe B TeOMeTPUUeCKHX 3afiauax.

OcHo8Has ye/nb — pa3BUTb yMEHHUE YualluxCsl NPUMEHSITb TPUTOHOMETPUUYeCKUM amrapar
TIpU pellleHnH TeOMeTPUYeCcKrX 3a/1au.

CuHyc u KocuHyc moboro yria or 0° go 180° BBOAATCS C TOMOINBIO €JUHHUUHON
TMOJIyOKPY>KHOCTH, [JOKa3bIBalOTCSl TEOPEMbl CHHYCOB M KOCHMHYCOB U BBIBOJWTCS ellle OJHA
dbopMyia TIOIIaI TPeyTo/ibHUKA (TT0JI0BHMHA MPOU3BeieHUsl IBYX CTOPOH Ha CUHYC yT/ia MEeXXIY
HUMHU). DTOT arrapaT MPUMEHSIETCS K pelleHUI0 TPeYro/IbHUKOB.

CkasnsipHoe TIpou3Be/ieHre BeKTOPOB BBOAUTCS Kak B (u3uKke (Mpou3BefieHNe /IJTMH BeKTOPOB
Ha KOCHHYC yIJjla MeX/Jly HUMU). PaccMaTprBarOTCsl CBOMCTBA CKa/sSIPHOTO TPOW3BE/IeHHUsI U €ro
TIpUMEeHEeHKe TIPU pellieHUH FreOMeTPpUUYeCKUX 3a/iau.

OcHOBHOe BHUMaHUe CJle[yeT Y/eJUTh BBIPAOOTKe TPOYHBIX HABBHIKOB B TIPUMEHEHUH
TPUTOHOMETPUYECKOT0 amnrapara Mpy pellieHd reOMeTpUUeCcKuX 3a/au.

3. [liMHa OKPY)XHOCTHU M IUIOLA/ib Kpyra

[IpaBuibHbIE ~ MHOTOYrONbHUKM.  OKDY)XHOCTH,  OINUCaHHasi OKOJO  IIPaBUJIbHOTO
MHOTOyTO/IbHMKAa W BIUCaHHasi B Hero. [locTpoeHue MpaBU/IBHBIX MHOTOYTOJIBHUKOB. [InvHa
okpy>xHocTu. [lnomaaps kpyra.

OcHogHas ye/nb — pacClIMPUTh 3HaAHWE yUall[UXCsl O MHOTOYTOJIbHUKAX; PACCMOTPETh TTOHSTHUS
JJTMHBI OKPY>KHOCTHU U TIJIOIIAIM Kpyra U (POpPMYJIbl /i1 UX BBIYUCIEHUS.

B Hauane Tembl [jaeTcsi ompejesieHVe TIPaBUIBHOTO MHOTOYTOJIbHUKA W pacCMaTpPUBAKOTCS
TeopeMbl 00 OKDY’>KHOCTSIX, OTMCaHHe OKOJIO TIPaBUJIbHOTO MHOTOYTOJIbHHMKA W BIMCAHHOM B
Hero. C TMOMOIIBI0 OMUCAHHOM OKPY>XHOCTH PeLIarTCsl 3afaud O TOCTPOEHWH MNPaBUIbHOTO
1IeCTUYTOIbHUKA U MPaBUIbHOTO 2Nn-yT0/IbHUKA, €C/IW [aH MPaBUIbHbIN N-yTO/IbHUK.



@®opmyJibl, BbIpaKaroljye CTOPOHY NPaBUIBHOIO MHOIOYTOJIBHUK M PaJuyC BIMCAHHOM B
Hero OKPY>KHOCTH 4yepe3 pajuyC ONMCAHHOW OKPY>KHOCTH, UCIO/b3YIOTCS MPU BbIBOJE (hOPMYJI
JJ/IUHBl OKPY>KHOCTH Y IUIOLAAU Kpyra. BeIBOJ omnupaeTcs Ha MHTYUTHMBHOE IIpefCTaB/ieHue O
npejiesie: TP HEOrPAHUYEHHOM YBeJIMUeHWM 4YUC/la CTOPOH IIPaBU/ILHOTO MHOIOYIOJIbHUKA,
BITMCAHHOT'O B OKPY’>XHOCTb, €r0 IepUMeTp CTPEMUTCS K JIJIMHE 3TOM OKPY>XHOCTH, a IUIoLab —
K II/IOLA/IA KPYyTra, OrPaHUYeHHOI'0 OKPY’KHOCTBIO.

4. IBvoKeHus

OtobpakeHue M10cKOCTU Ha cebs. [TonsTre fBrkeHus. OceBasi U LieHTpabHas CUMMETPHU.
[TapannensHeli nepesoc. ITosopor. HanmokeHust u [BrKeHUs!.

OcHogHas ye/b — TO3HAKOMUTh YYallUXCsl C TOHSATHE: BWKEeHWs U ero CBOMCTBaMH, C
OCHOBHBIMU BH/JaMU JIB)KE€HUH, CO B3aMMOOTHOILIEHHSIMUA Ha/I0XKeHUW U JIBYKEeHUH.

[IBi>KeHre IUIOCKOCTH BBOJWTCS KakK OTOOpakeHMe IIOCKOCTHM Ha cebsi, coxpaHsroliee
paccTosiHue Mexzy Toukamu. IIpy paccMOTpeHMM BUZIOB [BWKEHHMM OCHOBHOE BHHMaHHe
yJie/isieTcsl IOCTPOeHuto 00pa3oB  TOYeK, MPSIMbIX, OTPEe3KOB, TPEYTO/IbHUKOB TP OCEBOM U
L|eHTpa/IbHOM CUMMeTpUsIX, Mapasle/lbHOM IepeHoce, MoBOpoT. Ha 3¢deKkTHbIX npumMepax
TI0Ka3bIBaeTCs IpUMeHeHNe JABWKeHUN NIPY pellleHny reOMeTpUYeCcKHX 3a/iay.

[TonsaTie HanOXXeHWs OTHOCUTCA B [JaHHOM Kypce K YHCIYy OCHOBHBIX ITOHSATHU.
[lokasbplBaeTCsl, UTO TOHSATHUS Ha/lOKEHWsI W JIBWDKEHUs SIB/ISIOTCS SKBUBa/JEHTHBIMU: Jit0Ooe
Ha/IO)KeHHe SIBJISIeTCS] /IBMDKeHHeM IUIOCKOCTH W obparHo. V3yueHuwe JoKa3aTenbCTBa He
sB/sieTCsl  00si3aTesibHBIM, OJHAKO CJleflyeT PpacCMOTpeTb CBSI3b IIOHATHM Ha/lOXKeHUsl |
JBUKEHUS.

5. HauanbHbIe CBejjeHHs U3 CTepeoMeTpUH

[Ipenmet cTepeomeTpuu. ['eomeTpruueckre Tena U MOBePXHOCTM MHOrOrpaHHUKU: TIPU3Ma,
Triapasuiesienurne], mipamMuza, (GopMysiel i BBIUMCIEHUS X 00beMoB. Tenma v MOBEPXHOCTU
BpallleHWsl: LIWIMHAD, KOHYC, cdepa, wwap, (QopMyJbl [As BbIUACAEHUS UX IUIOL[aZen
TIOBEPXHOCTeH 1 00beMOB.

OcHogHasi yenb — [aTb HayajJbHOe TIpeJCTaBleHWe O Tejax W TIOBEPXHOCTSIX B

MPOCTPAHCTBE; TM03HAKOMUThH Y4YalllUXCsi C OCHOB HOBBIMU (OpMYyJaMU [Jisi BbIUKCEHUS
TIolaZield TOBepXHOCTeN U 00bEMOB Tel.
PaccMoTpeHue TMpoOCTeHIIMX MHOTOIPAaHHUKOB (TIPU3MBbI, Tapasuiefienurefa, MAPaMHUbI), a
TaKXe Te/ll W TIOBepXHOCTel BpallleHWH (LUIMHApPA, KOHyca, cdepsl, IIapa) MPOBOAUTCS Ha
OCHOBe HarjIsiIHBIX TIpPe/[CTaB/IeHUM, 06e3 TIpPUB/eUeHUs] aKCHOM CTepeoMeTpuu. PopMyIibl st
BBIUMC/IEHUs] 00beMOB yKa3aHHBIX Tesl BBIBOJSTCS Ha OCHOBe TpuHLuNa KaBanbepu, ¢hopmyribi
JUIs BBIUMC/IEHUS] TUIOIAZM U OOKOBBIX TIOBEPXHOCTEH IWJIMHAPA U KOHyCa TOMYYarTCsA C
TIOMOLL[bI0 pa3BePTOK 3THX IIOBePXHOCTel, Qopmyna rmomiagu cdepbl TMpUBOAUTCS Oe3
000CHOBaHUS

6. 06 akcuomMax reoMeTpuu
Beceza 06 akcroMax reoMeTpHU.
OcHogHas yeab — aathb Oosiee TyOOKOe TpeZCcTaB/ieHre O CUCTeMe aKCHOM TUIaHUMETPHUU U
aKCHOMAaTHUeCKOM MeTo/e.
B faHHOIi TeMe pacCcKa3bIBaeTCs O Pa3/IMUHBIX CHUCTeMaX akKCHOM IeOMeTPHH, B YaCTHOCTH O
pasUYHBIX Cr1I0c00ax BBe/IeHUsI IOHSATHSI paBeHCTBa (GUryp.

TemMaTnuyeckoe IJIaHUpOBaHKe 110 reoMeTpHUH 9 Kiacc.

No Tema Kos-Bo XapakTepuCTHKa 0CHOBHBIX BH/I0B
yacos JeATe/IbHOCTH yYeHUKa
(Ha 0CHOBe yueOHBIX JelCTBUM)
1 | I'n.9.BekTopsbl. 8 ®opMyMpPOBaTh OTpe/Ie/IeHUs U
WITFOCTPUPOBATh MOHATHUS BEKTOPA,
1.IToHsiTHE BEKTOPa. JIMUHBI (MOAY/1s1) BEKTOPa,




2.CroXeHue U BLIUMTAHUE
BEKTOPOB.

3.YMHOKeHHe BeKTOpa Ha YHCIIO.

[IpumeHeHrie BEKTOPOB K
pelleHuro 3aau.

KOJIJTAHEAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB.

BbIunc/ATh [JIMHY U KOOPJUHATEI
BeKTOpa.

HaxoauTs yroJ Mexay BeKTOpaMH.
BemmoanaTe orepalyu HaJl BEeKTOpaMu.

BobIno/iHATE TIPOEKTHI 110 TeMaM
KCII0/Ib30BaHUsI BEKTOPHOI'O MeTo/ia
MpY pellleHnH 3a/ia4 Ha BBIUUCIeHNs U
JI0Ka3aTe/bCTBa.

I'.10.MeToj KoopuHaT. 10 OO0BACHATH U WTKOCTPUPOBATH [TIOHATUE
JleKapTOBOM CUCTEeMbI KOOD/IMHAT.
1.KoopauHatsl BekTOpa.
- BbIBOAMTH U HCII0/Ib30BaTh (POPMYJIBI
2.IlpocTeiiue 3a1aun B
KOOD/JIMHAT CepeJiMHbI OTPe3Ka,
KOOpJMHAaTax.
PacCTOSIHUSI MEXY ABYMSI TOUKaMU
3.YpaBHeHUe OKPY>KHOCTHU U N
" IJIOCKOCTH, YPaBHEeHUsI MPSIMOM 1
TPSIMOM.
OKPY>KHOCTH.
Pertienue 3azau.
KonmponbHas pa6oma Nel. BrIn1o/1HATH IPOEKTEI 110 TEMaM
VCII0/Ib30BaHKs KOOPAUHATHOI'O MeToa
TIPU peLLeHNH 3a/lau Ha BbIYUC/IeHUS U
JloKa3aTesbCTBa
I'n.11.CooTHoOLIEHUE MEXAY 12 ®opMy/IMpOBaTh U A0Ka3bIBaTh

CTOPOHAMH M yrjlaMH
TpeyrojibHHKa. CKaisspHoe
NMpou3Be/ieHue BeKTOPOB.

1.CuHyC, KOCUHYC, TaHI'€HC yTJIa.

2.COOTHOLLIeHUS MeXAY
CTOPOHAaMH U yTrjlaMu
TpeyroJIbHUKaA.
3.CkasisipHOe npou3BeieHre
BEKTOPOB.

Pemenue 3azmau.
KoumposnbHas paboma Ne2.

TeOopeMy COOTHOLLEHUSIX MeXIY
CTOPOHaMHU U yIJIaMU TPeyrOoJIbHUKA.
dopMy/IMpOBaTH ONpe/ieNeHns U
WIIOCTPUPOBATh TIOHATHS CUHYCA,
KOCHHYCa, TaHIeHCa U KOTaHTeHca
OCTpOrO yrJjia NpsIMOYTr'OJIbHOI'O
TpeyroJyibHUKa. BeIBogUTH hopMyJib,
BbIpa)karolye (GyHKLUY yIiia
NIPSIMOYTOJIBHOTO TPeyro/IbHUKA uepe3
ero CTOpOHbI. POpMy/IUPOBATh
orpeiesieHUs1 CHHyCa, KOCHHYCa, TaH-
reHca, Kotanrexca yryioB ot 0 go 180°.
BbIiBoauTb (HOPMY/Ibl, BbIpaXKaroL1e
¢ynkuum yrios ot 0 10 180° uepes
(GYHKLIMY OCTPBIX YIJIOB.
®opMy/IMPOBATH U Pa3bACHATD
OCHOBHO€ TPUTOHOMEeTpHUUeCcKoe
TOXK/ecTBO. I1o 3HaUeHUsIM OZIHOM TpU-
TOHOMETPHUYeCKO QyHKL[UM yT/ia
BBIYHC/IATH 3HaYeHUs JPYTUX
TPUTOHOMEeTPUYECKUX (PYHKLUI 3TOr0
yria. @opMy/IupoBaTh U J0Ka3bIBaTb
TeopeMbl CUHYCOB U KOCUHYCOB.

HaxoguThb yroa MexxJy BeKTOpaMu,
CKaJIsipHOe Tpou3Be/ieHe BeKTOPOB,
dbopmynrpoBaTh U 000CHOBBLIBATH
YTBEp>KJeHHUsI O CBOMCTBAX CKassIpHOTO
TIpOK3Be/leHNs] BeKTOPOB; UCII0/1b30BaTh
CKaJIsIpHOe Mpou3Be/ieHre BeKTOPOB IMPU




peIeHuH 3a7ay.

I'n.12.lnuHa OKPYXHOCTH U
IJIOIA/b Kpyra.

1.IIpaBusibHBIE MHOTOYT OJIbHUKH.
2.[1nMHa OKPY>KHOCTHU U TJI0LLIA b
Kpyra.

Pemenue 3azau.

KonumposnbHas paboma Ne3.

13

Pacno3HaBaTh MHOTOYTOJIbHUKH,
(¢hopmMyMpoBaTh OIpe/ie/ieHue U
NPUBOAUTH TPUMEpHI
MHOI'OYTOJIbHUKOB.

dopmy/MpoBaTh U A0Ka3bIBaTh
TeOpeMy O CYMMe YTJIOB BbIMYK/IOTO
MHOT'OYTOJIbHHUKA.

HNccnepoBaTh CBOMCTBA
MHOTOYTOJIbHUKOB C TIOMOILIBIO
KOMITBIOTEPHBIX ITPOTrPAMM.

®opMy/IMPOBATh 1 A0KA3bIBaTh
TeopeMbl O BITUCAHHOM U OTNMCAaHHOU
OKDY>KHOCTSIX MHOTOyTOJIbHHKA.

OOBSACHATD TIOHATUS [I/TUHBI
OKPY’KHOCTH U TUIOLAIU KPYTa;
BBIBO/IUTH (DOPMYJIbI /17151 BBIUMC/IEHHUS
JUTUHBI OKPY>KHOCTU U JJIUHBI IyTH,
T7I0IIa/IA KpyTa U IJIoL{aZi KPyrOBOTO
CeKTopa.

PermiaTh 3a/jauy Ha /10Ka3aTeabCTBO U
BbIUKC/IeHUs. MojenupoBaTh yCl0BUe
3a/lau¥ C TIOMOILIbIO UepTeka Uin
PUCYHKa, IPOBOJUTH /I0NIOJTHUTE/IbHbIE
MOCTPOEHUSI B XO/Ie PeLlIeHMUs .
HHTepnpeTHpoBaTh M0OTyYeHHbIH
pe3y/ibTaT U COMOCTABJIATh €r0 C
yCJIOBHEM 3a/lauM.

HNccnepoBaTh CBOMCTBA
KOH(Urypaiuii, CBI3aHHbIX C OK-
PYKHOCTBIO, C TIOMOIIIBIO
KOMITBIOTE@PHBIX ITPOTPAMM.

Peruats 3a/1aun Ha TIOCTPOeHMe,
Jl0Ka3aTe/IbCTBO U BBIYMCJ/IEHHS.

I'n.13.ABv>keHus.

1.IToHsTHE ABUIKEHUS.
2.ITapannenbHeblii TepeHOC U
TOBOPOT.

Pemenue 3azmau.
KoumposnbHas paboma Ne4.

OO0BACHATH 1 WJTIOCTPHPOBATH
TIOHSITUSI paBeHCTBa (QUryp, mogo0wsl.
CTpouThb paBHbIe U CUMMETPUYHBIE
¢Gurypsl, BBINOTHATH Tapa’iie/bHbIA
1IepeHoC 1 MOBOPOT.

HccnegoBaThb CBOMCTBA JBUKEHUMN C
MOMOIbI0 KOMITbIOTEPHBIX ITPOTPAMM.

BbINO/HATH NIPOEKTHI 10 TEMaM
reomMeTprueCcKux rpeobpa3oBaHuii Ha
TJIOCKOCTH.

I'n.14.HauanbHbIe CBeJjeHHsI U3
CTepeoMeTpHH.

1.MHoOrorpaHHuKMU.
2.Tesia ¥ MOBEPXHOCTU BpaLLleHUs.

OO BSICHATBD, UTO TaKOe MHOTOIPaHHUK,
ero rpaHu, pébpa, BepLINHBI,
[IMaroHaJi, KaKoi MHOTOIPaHHUK
Ha3bIBAETCS BBIMYKJIbIM, TIPU3Ma,
BBICOTA TIPU3MBI, MapaJiIeenues,




nupamu/ia, LIWIUHJP, KOHYC, cdepa,
1iap.

OO0BACHATD, UTO TAKOE 00BEM
MHOTOTPaHHMKA, MJI0IIaZb TTIOBEPXHOCTH
MHOTOTpaHHHKa.

HNccnepoBaTh CBOMCTBA
MHOT'OT'PaHHHUKOB.

Haxouth 00bEM U TI/IOIIA1b
TIOBEPXHOCTH MHOTOTPaHHHKaA.
YMeTh CTPOUTH M PacIio3HaBaTh
MHOTOTPaHHUKH.

YMeTh JIOTHUeCKU MBIC/TUTB,
OTCTaMBaTh CBOIO TOUKY 3PEHUS U
BBIC/TYILIMBAaTh MHEHUE JIDYTUX,
paboTaTh B KOMaH/Ie.

06 akcuomMax NJIAHUMETPHUH. 2 BocnpousBoutb (GOpMy/IMPOBKU
onpejiesieHUH, akCUOM, TeOPeM;
KOHCTPYMPOBATh HeC/I0)KHbIe
onpejiesieHus1 CaMOCTOSTE/TLHO.
BocnpousBouth (GOpMY/IMPOBKU U
Jl0Ka3aTe/IbCTBa U3yUeHHBIX TEOPeM,
NMPOBOUTH HEC/IOXKHBIE
Jl0Ka3aTe/IbCTBa CaMOCTOSITE/TbHO,
CCBLIIAaThCA B X07le 000CHOBaHMH Ha
onpejie/ieHus, TEOPeMbI, AKCUOMBI.

IToBTOpeHue. Penienue 3ajad. 6 3HaTh MaTepuas, U3y4YeHHbIH B Kypce
MaTeMaTHKH 3a 7-9 KJ1acChl.

Biagers 00IMMY TIpHeMaMU PellieHust
3a/au.

Ymerb NprMeHSTh NOJyYeHHble 3HAHUS
Ha IpaKTHKe.

Ymersb /10ruuecKku MbIC/IUATb,
OTCTavBaTh CBOKO TOUKY 3PEHUS U
BBIC/TYLLIMBaTh MHEHUE JIPYTUX,
paboTaTh B KOMaH/e.

HUroro: 64

IInanupyemMsble pe3y/ibTaTbl

V3yueHne MaTeMaTHKH B OCHOBHOM IIIKOJIe JaeT BO3MOKHOCTH 00YYaroIUMCs OCTHUb
CJIeIyIOIIUX pe3y/IbTaTOB Pa3BUTHS:

1) 8 IUUHOCMHOM HanpdasjaeHuu:

yMeHHe $ICHO, TOYHO, TPaMOTHO H3/laraTb CBOW MBICJM B YCTHOW U MHUCBMEHHOM peuH,
MOHWMAaThb CMBIC/I TIOCTaB/A€HHOM 3a/lauM, BbICTpauBaTb apryMeHTalldl0, NPHUBOJUTH
TIpYMepbl U KOHTPIPUMEpHI;

KPDUTMYHOCTh  MBILUIEHHSI, yMeHWe pacro3HaBaTb JIOTUUECKH  HEKODPEeKTHbIe
BBICKa3bIBaHUs, OTJIMUATh FUIOTE3Y OT (haKTa;

Tnpe/iCTaB/ieHe 0 MaTeMaTHUecKol HayKe Kak cdepe ueroBeUyeCKOW [esiTellbHOCTH, 00
STarax ee pa3BUTHS, O ee 3HAUMMOCTH Ji/Is1 Pa3BUTHS LIUBWIM3aLI1Y;

KPeaTUBHOCTb MBbIIUIeHHS], WHULIMATUBa, HaXOJUYMBOCTb, aKTUBHOCTb IPU peIleHHur
MaTeMaTHUeCKuX 3a/au;




®* yMeHWe KOHTDOJMUPOBAaTb TIPOI[ECC W  pe3yibTaT y4eOHONH MaTeMaThuecKou
JesITeNTbHOCTH;

® (CrocoOHOCTL K 3MOIMOHA/JILHOMY BOCTIPUSITUIO MaTeMaTHUecKuX OOBEKTOB, 3ajiad,
pelleHU, pacCy>K1eHUl;

2) B MemanpeOMemHOM HanpaseaeHuu:
J repBOHAvasbHbIe TIPeZCTaB/IeHuss 00 WessX W 0 MeToJaX MaTeMaTUKH KakK
YHUBEpCa/IbHOM $I3bIKe HayKW U TEXHUKHU, CPeJiCTBe MO/le/IMPOBaHMUsl sIBJIEHUI 1 ITPOLIeCCOB;

® yMeHHe BUJETb MaTeMaTHUeCKYIO 3aZiauyy B KOHTEKCTe TPOO/IeMHOW CUTYyal[iu B
JPYTUX JUCLIMIVIMHAX, B OKPY’KaloLlel )KU3HHY;

® yMeHHe HAaXOAWUTh B Pa3/WYHBIX MCTOUHHMKAX WH(OPMAIUIO, HEOOXOOUMYIO AJIs
pellleHUs] MaTeMaTHuecKUx IpoOsieM, TIpe/CTaB/sATh ee B TOHATHOW (opMe,
NPUHYMaTh pellleHre B YC/IOBUSX HEIOJHOM M W30bITOUHOM, TOUHOW U
BepOSITHOCTHOW MH(OpMaLIUK;

®* yMeHHe TIOHMMATh M HCIOIb30BaTb MaTeMaTW4yeCKue CpeJCTBa HarsigHOCTH
(rpadmky, auarpamMMmel, TaO/MULBL, CXeMbl W [p.) [AAS  WUIOCTPALUH,
WHTEepIIpeTalyy, apryMeHTaluy;

®* yMeHUe BbIABUraTb TUIIOTe3bl IPU pellleHWHd yueOHBIX 3ajay, IOHWMATb
HeoOXOZMMOCTh UX TTPOBEPKY;

® yMeHUe IIPUMEHSTb WHAYKTUBHble U JeJYKTHBHble CIOCOOBI pacCy>KIeHui,
BU/IETh Pa3/IMUHble CTpaTeruu pelleHus 3a/ay;

® [IOHMMaHHe CYIHOCTH aArOPUTMHUUECKUX TpeNICcaHui U yMeHHe [1eliCTBOBaTh B
COOTBETCTBUM C NPe/IJI0’KEHHBIM aTOPUTMOM;

® yMeHUe CaMOCTOSITeJIbHO CTaBUTh LieJiM, BHIOMpaTh U CO3/laBaTh aJrOPUTMBI IS
perieHus yueOHBIX MaTeMaTHYeCKUX Tpobsiem;

®* YyMeHUe IUIAHWPOBaTb U OCYILLECTBJSTb [esTe/lbHOCTb, HalpaB/ieHHYI0 Ha
pelieHue 3a7layu NCC/Ie[0BaTe/TbCKOTO XapaKkTepa;

3) 8 npeOMemHOM HanpasneHuu:

* oB/afieHre 6a30BbIM TMOHATUMHBIM amnrapaToM [0 OCHOBHBIM pasjesiaM COJiep>KaHus,
nipeficTaB/ieHre 00 OCHOBHBIX M3y4YaeMbIX TIOHATHSIX (UMC/IO, reoMeTpuyeckas (urypa,
ypaBHeHHe, (YHKLMs, BEpPOSATHOCTb) KaK Ba)KHEHIIMX MaTeMaTH4eCKUX MOJessXx,
TIO3BOJISIIOIMX OIMCBIBATh Y M3y4YaTh peasibHble IIPOLIeCChI U SIB/IeHNS;

* yMeHue paboTaTb C MaTeMaTH4YeCKUM TeKCTOM (aHalM3WpoBaTh, W3BJeKaThb
HeoOxXoAuMyt0 MH(OPMALMIO), TPaMOTHO TPUMEHSITb MaTeMaTHYeCKyl0 TePMHHOJIOTHIO
Y CUMBOJIMKY, UCIIO/Ib30BaTh Pa3/IMuHbIe S3bIKU MaTeMaTHUKU;

®* yMeHHe TIPOBOAUTH Kiaccu(UKaluy, JOTHUYeCKHe OOOCHOBaHMs, JOKa3aTelbCTBa
MaTeMaTHU4eCKUX yTBepyKJeHUM;

®* YyMeHHe pacrio3HaBaThb BH/bl MaTeMaTU4YeCKUX YTBEP)K[EeHUM (aKCHUOMBI, OIpejieleHus,
TeopeMbl U [Ip.), IPsiMble 1 0OpaTHbIe TeOpeMbl;

® pasBuTHe IIpPe/CTaB/eHUM O UuC/le W YHUCAOBBIX CHCTeMax OT HaTypalbHbIX [0
[eUCTBUTE/IbHBIX ~ 4YuCes,  OB/laJleHHe  HaBblKaMM  YCTHBIX,  IMCbMEHHBIX,
VHCTPYMEHTA/IbHbIX BBIUMC/IEHUH;

® OB/afleHHMe CUMBOJIbHBIM SI3bIKOM aireOpbl, MpreMaMy BBITOJHEHUSI TOXK[ECTBEHHBIX
npeoOpa30BaHUM paLMOHA/IBEHBIX BIPA)KEHUH, pellieHHs] ypaBHEeHHM, CHCTeM YpaBHEHUH,
HEpaBeHCTB U CHUCTeM HepaBeHCTB, YMeHMe UCIO0/b30BaTh WJEeH KOOpAWHAT Ha
TJIOCKOCTH [i/Is1 UHTepIpeTaliid ypaBHEHU!M, HepaBeHCTB, CUCTEM, YMeHUe MPUMEHSITh
anrebpanueckre mnpeoOpa3oBaHMs, annapaT ypaBHEHWH W HepaBeHCTB [ pelleHust
3a/ja4 U3 pa3/IMYHbIX pasZiesioB Kypca;

® oOBlajeHve CUCTeMOW (YHKLMOHAIbHBIX IOHATUM, (YHKLMOHA/JBHBIM $I3bIKOM U
CUMBO/IMKOM, YMeHMe Ha OCHOBe (YHKLIMOHAIbHO-rpaprueckux IpefCcTaBieHUn
OIMCBIBaTh U aHA/IM3MPOBAaTh peaslbHble 3aBUCUMOCTH;



® OB/aZieHHe OCHOBHBIMH CII0COOaMU TpeJCTaB/IeHHs U aHAIM3a CTaTUCTUYEeCKUX [JaHHBIX;
Ha/lMyye Tpe/CTaB/leHUi O CTaTUCTUYeCKUX 3aKOHOMEPHOCTAX B peajlbHOM MHUpe U O
Pa3MMUHBIX Cr1I0cobax MX U3y4eHwUs], O BPOSTHOCTHBIX MOJIEJISIX;

® OBJIafleHUe TeOMeTpPUYeCKMM SI3bIKOM, yMeHHe MCIIo/Ib30BaTh ero /s OIUCAHUSA
NpeJJMeTOB OKPY’Karolllero MHpa, pa3BUTHE TPOCTPAHCTBEHHBIX IMpeJCTaB/leHUN U
n300pasuTebHBIX YMeHUi, IpuobpeTeHNie HABLIKOB TeOMeTPUUeCKUX ITOCTPOEHNH;

® yCBOEHMe CUCTeMaTUUYeCKMX 3HaHWM O MIOCKUX (Urypax M MX CBOMCTBAX, a Takke Ha
Har/IsiIHOM ypOBHe — O MPOCTeMIIMX MPOCTPAHCTBEHHBIX Tesax, yMeHUe MPUMEeHSThb
cucTeMaTU4yeCcKHe 3HaHUsI O HUX [i/1 pelleHNs TeOMeTPUUeCcKUX Y MpakKTUUeCcKuX 3ajau;

® yMeHMUs U3MepsTh [IUHBI OTPe3KOB, Be/IMUMHBI YIVIOB, UCIO/b30BaTb (OPMYJ/bI /IS
HaXO0)K/IeHUsI TIepIMeTPOB, TIIoIIazell 1 005eMOB reoMeTpUYeCcKuX Guryp;

J yMeHUe TIpUMEeHSTb H3yYeHHble IIOHATHUS, pe3yJ/bTaTbl, MeTOAbl /s

pellleHUsl 3ajauy IPaKTUUECKOro XapakTepa M 3aJaud K3 CMEeXHbIX JUCLUIUVIAH C
UCII0/Ib30BaHMEM TIpM  HeoOXOJMMOCTH CIPaBOYHBIX MaTepuasoB, KaJbKYJ/SATopa,
KOMIIbIOTEepa.

Pe3ynbraThl 00yueHUst Tipe/icTaBieHbl B TpeboBaHUSX K YPOBHIO MOATOTOBKH U 3a/jaf0T
CUCTEMY WTOrOBBIX Ppe3yJ/bTaToB OOyueHHs, KOTOPBIX [JOJ/DKHBI JOCTUTaTh BCe yualljuecs,
OKaHUMBAOII[ie OCHOBHYIO IIKOJY, ¥ IOCTH)KEeHNEe KOTOPBIX SIB/ISETCS 00s3aTe/IbHBIM YCIIOBHEM
T10/I0)KUTe/IbHOM aTTecTaljui yUeHHUKa 3a KypC OCHOBHOM ILIKOJIBI.

TPEBOBAHNSA K YPOBHIO ITOAI'OTOBKH BBIITY CKHUKOB

Maremaruka. Anredpa. I'eomerpusi.
HarypanbHble uncia. [Ipoou. PanmoHaibHbIe uncia
BBINyCKHUK HAyUMTCS:

* [IOHKUMAaTb 0COOEHHOCTH ,ZLECHTHHHOﬁ CHUCTeMBbI CUHC/IEHUS,
¢ OI1epupoOBaTh IIOHATHUAMH, CBA3AaHHBIMH C Je/IMMOCTbIO HaTypa/IbHbIX UHCeJT;

* BbIpa)kKaTh YHMC/JAa B SKBMBAJEHTHBIX (opmax, BblOMpas Haubosiee TMOAXOASIIYI0 B
3aBMCUMOCTH OT KOHKPETHOM CUTYaluH;

* CpaBHUBATh U YIIOPSIZIOUMBATh pal[iOHa/IbHbIe UMC/IA;

* BBITIOJIHSTh BBIUMC/IEHUSI C palMOHATbHBIMU UWC/IaMH, COUeTasi YCTHble U MUCbMEeHHbIe
MPUEMBI BbIUMC/IEHUH, MPUMeHeHUe KaabKy/sTopa;

* 1ICMOJIb30BaTh TOHSITUSI U yMEHWs], CBs3aHHble C TIPOMOPLMOHATLHOCTBIO BeJMYMH,
MpoLIeHTaMM, B XOJie pellleHUs] MaTeMaTUueCKuX 3aJauy W 3aZlad U3 CMEeXHbIX IpeJMeTOB,
BBITIOJTHATh HECJIOXKHbBIE MMPAaKTUUeCKUe PaCuéThl.

BbInyCKHUK No/ayyum 803MOMCHOCMb:

* NO3HAKOMUMbCSI C NO3UYUOHHBbIMU CUCMEMAMU CUUC/AEHUS] C OCHOBAHUSIMU, OMAUYHbIMU
om 10;

* yeaybumb u paseums npedcmasneHusi 0 HAMypaabHbIX YUCAAX U C80LICMBax 0eaumMocmu;

* HAQyYuMbCsi UCNO/Mb308aMb NPUEMbL, payuoHaAU3Upylowjue 6bluuUCaeHus, npuobpecmu
NpusbluKy KOHMPOAUPOBAMb B8bIYUC/AEHUS, 8bIOUPAs NOOX00AWUL 015 cumyayuu cnocoo.

JlelicTBUTe/IbHBIE YHC/IA

BBINyCKHUK HayuUTCS:

® MCII0/Ib30BaTh Haua/bHbIe IMpeacTaB/IeHHsA O MHOXKeCTBe I,E[EI‘/JICTBI/ITEJ'IBHBIX quces,

* OIepUPOBATh MOHATHEM KBaZIpaTHOTO KOPHSI, IPUMEHSITh €ro B BBIYUC/IEHUSIX.
BbInycKHUK noay4yum 803MOMCHOCMb:

® passumb npeacmaefleHue O uuc/ie U uuc/iaoeblx cucmemax om HAMypdaabHbIX do
OelicmeumebHbIX uuces; o poau 8blulCc/eHUll 8 npakmuke;



*paszgumb U y2Aybumb 3HAHUS O OeCAMUYHOU 3anucu Oelicmeume/bHbIX yuces
(nepuoduuecKkue u HenepuoduuecKkue 0pobdu).

V3mepeHus, NpUO/IKeHHs, OL[eHKH

BBINMyCKHUK HAyUUTCS:

* KCII0/Ib30BaTh B XO/le PEIleHUs 3aJau 3jeMeHTapHble Tpe/CTaB/eHUs, CBsA3aHHbIE C
TIPUOTIKEHHBIMY 3HAUEHUSIMU BEJTUULH.

BbInyCKHUK NOAyUUM 803MOXCHOCMb:

* NOHSIMb, UMO UUC/N0Bble OdHHble, KOMOpble UCNOAb3ylomcs 045 Xdpakmepucmuku
00beKmMo8 OKpyJicarowjezo mupd, si8Aslomcsi NpeuMywjeCmeeHHo NPubAUNCEHHbIMU, YMO No
3anucu npubAUNCEHHbIX 3HAUeHUll, CO0epHCauuxcsi 8 UH(POPMAYUOHHbIX UCMOUYHUKAX, MOHCHO
Cyoumb 0 no2pewHoCmu NpubAUNCeHUs;

* NOHSAAIMb, YMO NO2PeWHOCMb pe3yAbmama ebluucaeHull 00aX%cHa 6bimb cousmepuma c
No2pewHOCMbIO UCXOOHbIX OAHHBIX.

Asredpanueckuie BbIpaKeHHA

BbINMyCKHUK HayunTCS:

* OMEpUPOBATh TMOHSATHUAMU «TOXKAECTBO», «TOXKIECTBEHHOE TpeoOpa3oBaHKe», peIlaTh
3aJjaum, cojiepskailye OykBeHHbIe JJaHHbIe; paboTath ¢ hopMyiamu;

* BBITIOIHATH ~ Tpeo0pa3oBaHMsl  BbIDAKEHWH, COZEP)KALMX CTeNeHd C  IieJIbIMH
TI0Ka3aTe/sIMU U KBa/JpaTHble KOPHU;

* BBITIOJIHATh TOXKAECTBEHHbIE TIPe00pa30BaHUs paIlMOHATbHBIX BBIDAKEHUM Ha OCHOBe
TIpaBUJI IeMICTBUI Ha/l MHOTOWIEHAMH U anreOpanuecKUMu Jpo0smu;

* BBITIO/THATH Pa3/I0yKeHHe MHOT0U/IEHOB HAa MHOKUTEJIH.

BbinyCKHUK nOayyum 603MOMCHOCMb HAYUUMbCA:

* 8bINO/MHAMbL MHO20WAR08ble Npeobpa308aHuUsi PAYUOHAIbHbIX 6bIpadceHull, NpUMeHss
wupokuti Habop cnocoboe u npuémos;

* npumeHsimb MOJcOecmeeHHble npeobpazo8aHusi OAs1 peuwleHus 3a0au U3 pasiu4HbIX
paszdenog Kypca (Hanpumep, OAsi HAXOMCOeHUsl Haubonblie20/HauMeHbWwe20 3HA4eHUst
8bIPAJICEHUST).

YpaBHeHus

BBbINyCKHUK HayUUTCS:

* pelllaTh OCHOBHbIE€ BBl PAllMOHA/IbHBIX ypaBHEHUUN C OJHOW TepeMeHHOM, CHUCTeMbl
[IByX ypaBHEeHHWH C IByMsl TlepPeMeHHbIMY;

* IOHUMAaTh ypaBHeHHWE KaK Ba)KHEMWIIyI0 MaTeMaTHUeCKyl0 MOJeb /sl ONUCAaHUS U
M3y4eHus] pa3HOOOpa3HBIX peasbHBbIX CUTYAl[i, PellaTh TeKCTOBbIe 3aZlaud ajareOpanvyecKum
MeTO/I0M;

* IPUMeHSTh rpaduueckre TIpe/iCTaBeHUs ISl UCCelOBaHUsl ypaBHEeHUH, UCC/Ie[lOBaHMS
Y pelleHusi CUCTeM ypaBHEHUH C IByMs TepeMeHHBbIMU.

BbinyCKHUK nOsyuum 603MOXCHOCMb:

* og1ademb CneyuanbHbIMU NPUEMAMU peuleHusl ypdeHeHull U cucmemM YpasHeHul,
Y8EpEeHHO npuMeHsiMb annapam ypaeHeHull OAs pewleHusi pa3HOoOOpaAsHbiXx 3aday U3
Mamemamuku, CMeXCHbIX npeomMemos, NPaKmuKu;

* npumeHsimMb 2paduueckue npeocmaeneHus 018 UCCAe008aHUSA YpaeHeHUll, cucmem
ypaeHeHuil, cooepacawjux bykeeHHble Ko3gguyueHmnbi.

HepaBeHnctBa

BBITTyCKHUK HayUUTCS:

* [IOHMMaTh ¥ TIPUMEHSTb TEPMHUHOJIOTMI0O W CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHHEM
HepaBeHCTBA, CBOMCTBA UMC/IOBbIX HEPABEHCTB;

* peliaTh JIMHelHble HEpaBeHCTBAa C OJHON TepeMeHHOW W WX CHUCTeMbl; pellaTh
KBaZIpaTHbIe HEPABEHCTBA C OMOPOY Ha TpadryecKye rpe/CTaBIeHHS;

* [IPUMEHSTH arrapaT HepaBeHCTB /IS pellleHus 3aJ,au U3 pa3/IMuHbIX pa3zesioB Kypca.



BbINnyCcKHUK No/yuum 803MOXCHOCMb HAYUUMbCS:

* Pa3HOOOpasHbIM npuémam 0oKa3ameabCmed HepaeeHCM8; Y8epeHHO NpPUMEeHsIMb
annapam HepaeeHCm8 O/ peuwleHusi pasHoobpasHbix MamemamuuecKux 3aoay U 3aoau Uu3
CMeXNCHbIX NpeoMemos, NPaKMuKU;

* npumeHsmb 2pacpuyeckue npedcmasneHusi O/As1 UCCAe008AHUSI HepaeeHCcms, Cucmem
HepageHcm8, codepicawjux bykeeHHble Ko3gguyueHmbil.

OcHoBHbIe TOHATHSA. UHC/TI0BbIe PYHKIUH

BbINyCKHUK Hay4UTCS:

* [IOHUMaTh ¥ WCIOJb30BaTh (YHKIMOHA/IbHBIE TIOHSATUS W SI3bIK  (TEPMUHBI,
CUMBO/IMYecKre 0003HaueHus);

* cTpouTh rpauKu 3/1eMeHTapHbIX (DYHKIIMH; UCCIeJ0BaTh CBONCTBA UMCIOBBIX (YHKIUI
Ha OCHOBe U3yueHUs ToBe/IeHUsI UX rpaduKOB;

* MOHMMaTh (YHKIMIO KakK Ba)KHEMIIYI MaTeMaTUueckyl0 MoZeab [Jisi OMUCaHUs
TIPOIIECCOB U SIBJIEHUI OKPY’KaroIero MUpa, pUMeHSITh YHKIMOHATbHBIN SI3BIK /TSI OTTUCAHUS
Y UCC/Ie/OBAHMs 3aBUCUMOCTel MexXy (hHM3nyeCKUMHU BeJIMUMHAMMU.

BbinyCKHUK NOAyYum 803MOMCHOCb HAYUUMbCA:

* NpoeoouUMb UCCAe008aHUsl, CB53AHHbIEe C U3ydeHueM ceolicme (yHKYyuli, 8 moM uucae ¢
UCNo/b308aHUEM KOMNblOmMepd; HA OCHOB8e 2paguKkos usyueHHbIX (yHKYyuili cmpoumb b6osee
C/0J4CHble 2pauKu (KyCOUHO-3a0aHHble, C «8bIKOJI0MbIMU» MOUKAMU U M. N.);

* uCnonb308amb (PyHKYUOHA/bHblE npedcmasneHust U ceolicmea (yHKyulli 015 peuwleHust
Mamemamuyeckux 3a0au U3 pasauuyHblx pasoenos Kypca.

Yuc/i0BbIe MOC/Ie0BaTeIbHOCTH

BbINyCKHUK HAy4UTCS:

* [IOHUMaTb W HCIIO/Ib30BaTh $A3bIK I10C/Ie[0BaTe/IbHOCTEN (TePMHHBI, CHUMBOJIMYECKHE
o0603HaueHus);

* IPUMeHSTh (hOPMY/JIbl, CBsI3aHHBIE C apUPMeTUUECKON U FreOMeTPUUeCKOl Mporpeccueid, u
anrapar, C(pOpMHUPOBaHHbIM MPU U3YUYeHUU [IPYTUX pasfie/ioB Kypca, K pelleHUIo 3a/ay, B TOM
YHCJle C KOHTEKCTOM U3 peabHOU XKU3HHU.

BbinyCKHUK nOAy4um 603MOHMCHOCNb HAYUUMbCA:

* pewamb KOMOUHUPOBAHHbIE 3a0ayu ¢ npuMeHeHuUem (popmyn n-20 uaeHa u CyMMmbl Nepeblx
n u1eHo8 apugmemuuecKkoll u 2eomempuueckol npozpeccuu, nNpuMeHsisi npu 3mom annapam
YpaeHeHUll U HepageHcms;

* NOHUMamb  apugmemuuecKylo U 2e0MempuuecKylo npoepeccuro  Kak yHkyuu
HAamMypaabHO20 apeymeHmd; C€6s3bleamb apumemuuecKyto Npo2peccuto ¢ AUHeUHbIM POCMOM,
2e0MempuuecKylo — ¢ 3KCNOHeHYUA/bHbIM POCIMOM.

Onucare/nbHas CTaTHCTHKA

BBINyCKHUK HayuWTCSl MCTO/b30BaTh TPOCTeHIe Crioco0bl Mpe/CcTaB/IeHus] W aHaiu3a
CTaTUCTUYECKUX JIaHHBIX.

BbInyCKHUK NOAyYUmM 603MOMCHOCMb Npuobpecmu nepeoHa4dnbHbill ONbIM Op2aHu3ayuu
cbopa OaHHbIX NpuU NpoeedeHuU onpoca obuwecmeeHHO20 MHEeHUs, OCYyWecCmeasimb UX aHanus,
npedcmaensimb pe3yabmambl Onpoca 8 gude mabauybl, OUAZPAMMBblL.

Ciyuaiinbie COObITHS U BePOSTHOCTD

BBINMYCKHUK Hay4YWTCs HAXOJUTh OTHOCHUTEBHYIO YAaCTOTy M BEpPOSTHOCTb C/TydyaliHOTO
COOBITHS.

BbInyCKHUK  no/fyuyum 603MO}CHOCMb npuobpecmu onblm npogedeHust CAyuatiHbIX
9KCNepuMeHmos, 8 MOM uucie ¢ NOMOWbi0 KOMNbIOMEPHO20 MOOeAUpPO8aHuUsl, UHmMepnpemayuu
Ux pe3y/bmamos.

Kom0uHaTopuka

BbINMyCKHUK HayuuTCs pellaTh KOMOWHATOPHBIE 3a/lauM Ha HAXOXK/EHHE UKMCIa 0ObEeKTOB
WJTH KOMOMHAI[UH.



BbInyCKHUK nojsy4yum 603MOXCHOCMb HAYyYUMbCS HEKOMOPbIM Cneyud/bHbIM NpUuémam
peuwleHust KOMOUHaMOpPHbIX 3a0au.

Harnsapuas reomerpus

BBINyCKHUK HAy4YUTCA:

* pacro3HaBaThb Ha yepTe)kax, PUCYHKax, MOJeNsX U B OKpY’KalollleM MHUpe TJIOCKHe U
MIPOCTPaHCTBEeHHbIE TeOMeTprUecKue (GUTyphl;

* pacrio3HaBaTh pPa3BEPTKH Kyba, NPsIMOYTOJILHOrO Tiapasiesenuriesa, IpaBUIbHON
MTUpaMU/Ibl, UIMH/PA U KOHYCa;

* CTPOUTD Pa3BEPTKU KyOa 1 MPsIMOYTO/IbHOTO TapasuiesienuIe/ia;

* orpefieIATh TI0 JIMHEMHBIM pa3MepaM pa3BEPTKUA (Uryphl JIMHEeHbIe pa3Mephbl Camoit
¢uryps! 1 Hao60poT;

* BBIYMCJIATH 00BEM MPSIMOYTOILHOTO Tapasuiesienuriesia.

BbInycKHUK noay4um 803MOMCHOCMb:

® HAyUUmMbCsi  BbIMUCASIMBb  00BEMbI  NPOCMPAHCMBEHHbIX — 2e0MempuuecKux  ¢uayp,
COCMaeg/eHHbIX U3 NPSIMOY20/1bHbIX Napaienenuneoos;

* yenybumb u passums npedcmasneHusi 0 NpOCMpAaHCMeeHHbIX 2e0MempuyecKux uaypax;

* HAyyumbCsl NPUMEHsIMb NOHAMUe pa3eeépmKu 0/15 8bINO/AHEHUs] NPAKMUYECKUX pACYémos.

I'eomerpuueckue Gpurypsoi

BBINyCKHUK HayuUTCS:

* T10/1b30BaThCs SA3bIKOM eOMeTPUM [IJisi OTIMCAHUs MpeJMeTOB OKPY’Karollero Mupa U Ux
B3aUMHOI'0 PACIIOI0XKEHMUS;

* pacrio3HaBaTh M M300pa)kaTh Ha UepTe)KaxX U PUCYHKAX TeOMeTpuuecKue (QUrypbl U WX
KOH(uUrypaiuy;

* HAXO/UTh 3HaueHusl JJIUH JMHEeWHBIX 371eMeHTOB (UTyp M UX OTHOIIEHUs, IpaZyCHYIO
Mepy yriioB ot 0° go 180°, mpumeHsis ompefiesieHUsi, CBOWCTBA M TMpU3HaKU GUIyp U MX
3/IEMEHTOB, OTHOIlIeHUss Guryp (paBeHCTBO, 1ojobue, CMMMeTpUH, TIOBOPOT, Mapasiie/bHbIi
TepeHoc);

* ONepupoBaTh C HauyaJbHbIMU TOHSITUSIMU TPUTOHOMETPUU UM BBITIOJHSATEL 3/1eMeHTapHble
orepanuy HaJ, (GyHKLUSIMU YIJIOB;

* pemiaTh 33/lauyd Ha [|0Ka3aTelbCTBO, OMMpasChb Ha H3yuyeHHble CBOMHCTBa GUIryp M
OTHOILIEHW MeX/y HUMU Y TIPUMeHSsIsl U3y4YeHHbIe MeTObl 10Ka3aTe/bCTB;

* pelllaTh HEC/IOKHbIe 3a/jlaud Ha T[IOCTPOeHHe, TIPUMEHsii OCHOBHbIE aJTOPUTMBI
MOCTPOEHMUS C TIOMOLbIO LIUPKYJISl U JIMHENKY;

* pellaTh MPOCTEMUIIIME [JTAHUMEeTPHUYEeCKHe 3a/1au B IPOCTPaHCTBe.

BbinyCKHUK NOMyuUm 803MOXCHOCMb:

* 0g1a0emb Memooamu pelleHusi 3a0ay HA BbIYUC/AEHUs1 U 00Ka3ameabCcmed: MemooomM om
npomueHo20, Memoodom nodobus, Memooom nepebopa 8apudaHmos u MemoooM 2eoMempuueckux
Mecm mouex;

* npuobpecmu onbim npuMeHeHus1 as12ebpauyecko2o U Mpu2oHOMempuuecko20 annapama u
udeli 08UMCEHUsl NpU pelleHUU 2eoMempuuecKux 3aoay;

* 081ad0emb MpAaouUyUOHHOU CxeMOUl pewleHUs1 3a0au Ha NOCMPOeHUe C NOMOWbIO YUPKYAS U
AUHelKu: aHaau3, nocmpoeHue, 00Ka3ame/nabCmMeo U ucciedosaHue;

* HaQy4umbCs pewams 3a0auu Ha NOCMPOeHUe MemoooM 2e0MempuyecKko20 Mecma moyex u
Memooom nododus;

* npuobpecmu onbim UCCAE008AHUSI CBOLICME NAaGHUMempu4eckux uayp ¢ NomMoujbto
KOMNbIOMepPHbIX NPO2PAMM;

* npuobpecmu  onbim  8bINOAHEHUST npoekmoe no memam  «l eomempuueckue
npeobpaszoeaxusi Ha niockocmuy», «[TocmpoeHue ompe3kog no ¢popmysne».

V3mepeHHe reoMeTpUYEeCKHX BeJTHUMH

BbINYCKHUK HAYUUTCS:



* 1ICTIO/b30BaTh CBOMCTBA M3MEpeHHs JIWH, TUIOLa/lell U yI7I0B MpHU pelleHuM 3ajad Ha
HaxoXK/leHHe [I/IMHbI O0Tpe3Ka, AJIMHbI OKPY>XHOCTH, AJIMHBI AYTU OKPY>KHOCTH, TPaZlyCHOU Mepbl
yra;

* BLIUMC/ISTh TUIOIMIAAU TPeyroJbHUKOB, TPSMOYTOJbHUKOB, TlapasjiesiorpaMM- MOB,
Tparneluii, KpyroB U CeKTOPOB;

* BBIUMC/ISATH [JIMHY OKPY>KHOCTH, [I/IMHY JYTH OKPY>KHOCTH;

* BBIUMCJIATD [I/TMHBI TUHEMHBIX 3/1eMeHTOB (UTYDP U UX YIJIbl, UCTIO/b3YsT (DOPMYJIbl JIUHBI
OKPY’>KHOCTH U JIJIUHBI IyTH OKPY>KHOCTH, (POPMYJIbI TI/IOIIazielt Guryp;

* peliaTh 3a/layd Ha /I0Ka3aTe/JbCTBO C UCIOJb30BaHWEM (OPMY/ [JIMHBI OKPY>KHOCTH U
JUTUHBI IyTU OKPY>KHOCTH, (OopMYJI TUIoIIa el puryp;

* pellaTh MpaKTHUYeCKWe 3aJjaud, CBS3aHHble C HAXOXKJEHUEM reOMeTpUUeCKHUX BeTUYHH
(ucnonb3yst Ipu HeOOXOAUMOCTH CTIPABOYHHKHU U TEXHUYECKHe CPe/ICTBaA).

BbInycKHUK NO/MyuUm 803MOXCHOCMb HAYUUMbCS:

* gbluuUCAAMb naowadu c¢uayp, cocmasneHHblX U3 08yX UAuU 0osee npsMOy20/bHUKOS,
napanieno2pammos, mpey20abHUKO8, Kpyaa u cekmopa;

* gbluUCASIMb NAOWAou MHO20Y20/bHUKO8, UCNO/b3Ysl OMHOWEHUsl pAasHOo8eAuKocmu U
pagHOCOCMAagneHHOCmU;

* NnpuMeHsMb asneebpauueckull U Mpu2oHoMempuueckuli annapam u udeu OB8UXMCEHUsSI Npu
peleHuU 3a0ay Ha eblUuCAeHue niowjaoeti MHO20y20/1bHUKO8.

Koopaunartsl

BbINyCKHUK HAYyUUTCS:

* BLIUMC/SATH [JIMHY OTpe3Ka I0 KOOpAMHATaM ero KOHIIOB; BBIYMC/ISATH KOOPJWHAThI
cepeJuHbI OTPE3Ka;

* WCTI0/Tb30BaTh KOOPAWHATHBIA METO/] /IJIsi U3yUeHHsI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.

BbinyCKHUK nosyuum 603MOXCHOCMb:

* 08/1a0emb KOOPOUHAMHbIM MemooOOM peuleHUs1 3a0ay Ha 8bIYUC/AeHUs1 U 00Ka3ameabcmed;

* npuobpecmu oOnbIM UCNO/Mb308AHUSI KOMNbIOMEPHbIX NPO2PAMM 051 AHAAU3A UACMHBIX
c/yyaes 83auMHO20 pacnoNoXCeHusl OKpyjtcHocmell U NPSIMbIX;

* npuobpecmu onbim BbINOJAHEHUSI NPOeKMo8 Ha memy «I[IpumeHeHUe KOOPOUHAMHO20
Memooda npu pewleHuU 3a0ay Ha 8bIYUC/AEHUS U 00KA3ameabCcmea».

BekTophl

BbINyCKHUK HAYUUTCS:

* OMepupoBaTh C BEKTOPAMH: HAXOJUTb CyMMYy U Pa3HOCTb JBYX BEKTODOB, 3a/laHHbIX
reoMeTpUYeCcKH, HaXOJUTh BEKTOP, PaBHBIN NIPOM3BeIeHHUIO 33/JaHHOT0 BEKTOPa Ha UMC/IO;

* HAXOJUTb [I/Is1 BEKTOPOB, 3a[JaHHbIX KOOPAWHATAMU: [/IMHY BEKTOPa, KOOPAUHATHI CYMMBI
Y Pa3HOCTH /IByX U Oojiee BEKTOPOB, KOODJMHATHI MTPOU3BeeHNsI BEKTOPA Ha UKC/I0, TIPUMEHSIS
IpY He0OXO/JUMOCTH COUeTaTe/IbHbIM, TepeMeCTUTe/bHbIN U pacripe/ie/MTebHbIN 3aKOHb;

* BBIUMC/ISITH CKaJISIpHOe TIpOM3Be/leHHe BEKTOPOB, HAXO[JUTh Yrojl MeXAy BeKTOpaMH,
yCTaHaB/IMBaTh MepreHAUKY/ISIPHOCTb MPSIMbIX.

BbinycKHUK noay4yum 803MOMCHOCMb:

* 081a0emb 8eKMOPHbIM MemMOoOOM 0151 pellleHusl 3a0ay Ha 8bIYUCAEHUs U 00KA3amenbCcmed;

* npuobpecmu onbim 8bINOAHEHUSI NPOEKMO8 HA meMy «NpuMeHeHUe 8eKMOPHO20 Memood
npu peweHuu 3a0ay Ha 8bIYUCAEHUS U 00Ka3ameabcmea».

VIIL. Onucanue yueGHO-METOAMYECKOr0 H MaTePHA/IbHO-TEXHHYECKOro o0ecneueHust
o0pa3oBaTe/ILHOrO Mpouecca no npeaMery «MaTeMaTHKa»

OcHairieHue npoliecca 06yueHust MaTeMaTHKe obecrieurBaeTcsi 6MO/IMOTeUHBIM POHAOM,
MeYaTHBIMU ITOCOOMSIMHU, a TaKKe WH(HOPMAIIMOHHO-KOMMYHUKATUBHBIMU CPeZICTBaMH,



9KPaHHO-3BYKOBBIMH ITOCOOUSIMU, TEXHUUECKUMU CPeJCTBaMU 00yueHus1, yueOHO-
MPaKTUYeCKUM U yueOHO-1ab0paToOpHBIM 000pYJ0BaHHEM.

B 6ubmoTeunslii ¢poHz BxoaaT CTaHAapT M0 MaTeMaTHKe, IIPUMePHBIe TIPOTPaMMBblI,
aBTOPCKYE MTPOrpaMMbl, KOMITIEKTHI yueOHUKOB, PeKOMeH0BaHHBIX WJIH JIOIYII{eHHbIX
MunncrepcTBoM obpa3oBaHust M Hayku Poccuiickoii ®epeparun. B coctaB 6ubmoreynoro
doH/a BXoAAT paboune TeTpajy, AUAaKTUYeCKHe MaTepHabl, COOPHUKHA KOHTPOJIBHBIX U Ca-
MOCTOSITe/TbHBIX paboT, MPAKTUKYMBI TI0 PeIIeHHIO 3a7iay, COOTBETCTBYIOLIHE HCII0/IH3YeMbIM
KOMIUIeKTaM yueOHUKOB; COOPHUKH 3alaHNH, 00ecrieunBaroIiX JUarHOCTUKY U KOHTPOJIb
KayecTBa 00y4yeHUs: B COOTBETCTBUU C TPeOOBAHUSIMU K YPOBHIO MTOJTOTOBKH BBIITy CKHHUKOB,
3aKkperuieHHbIMU B CTaHZapTe 110 MaTeMaTyrKe; yueOHas iuTepaTypa, HeoOOX0AUMYIO [iist
TIOATOTOBKH JOK/IaZi0B, CO00IIIeHuH, pedepaToB, TBOPUECKHX pabor.

B KOMIU/IEKT revaTHbIX T0COOMT BK/IIOUeHb! Tab/IULIbI [0 MaTeMaTHKe, B KOTOPBIX
TIpe/iCTaB/IeHbI TTPAaBUJIA IeHCTBHUI C UMC/IaMd, Tab/MLIBI METPUUYECKUX Mep, OCHOBHBIE CBeJleHHUsT
0 TJIOCKMX Y NPOCTPAHCTBEHHBIX F'eOMeTPUYeCKUX (Urypax, OCHOBHbIe MaTeMaTHueCcKue
(opMy/ibl, COOTHOLIEHHUS], 3aKOHBI, FpauKy (PYHKLIMH.

NudopmaliioHHble cpeficTBa 00yueHUs - MyJIbTHMe/[UiHbIe 0Oyyarolyie porpaMMsl 1
3/IeKTPOHHBIEe yueOHbIe U3/jaHNsl, OPUEHTUPOBAHHbBIE HA CUCTEMY AWCTAHLMIOHHOTO 00yUYeHust
mibo uMetorye pobeMHO-TeMaTHYeCKUi XxapakTep 1 obecrieurBaroliye [J0M0JTHUTebHbIe
YC/IOBUS [l U3y4YeHUsl OT/e/IbHBIX TeM U paszenioB CTaHzapTa. OTH Mocobus MpejoCTaB/IsIOT
TeXHUYeCKYH BO3MOXXHOCTb ITIOCTPOEHUsI CUCTEMBI TEKYIL[ero U UTOrOBOI0 KOHTPOJISL YPOBHS
MO/JTOTOBKU yuallMxcs (B TOM uuc/ie B pOpMe TeCTOBOrO KOHTPO/IsA). VIHCTpyMeHTanbHas cpefia
IIpeJ0CTaB/IsieT BO3MOXKHOCTb IIOCTPOEHHUSI M UCCIIeJ0BaHUsl TeOMeTPUUECKUX YepTexel,
rpadmKOB (PyHKILMI, IPOBE/IeHUS UMC/IOBBIX U BEPOSITHOCTHO-CTaTUCTUUECKHX SKCIIePUMEHTOB.

MuHumanbHbill Habop yuebHo20 060pyOdo8aHus eKaoUaem:
1. Bu6mmoTeunsbIii houp

-HOpMAaTHBHbIE JIOKyMeHTbI: [IprMepHast TporpaMmma 0CHOBHOT'O 0011ero 06pa3oBaHus 10
MaTeMaTHKe, [I1aHupyeMble pe3y/bTaTbl OCBOEHHS IIPOrPaMMbl OCHOBHOT'O 00II[ero
obpa3oBaHMs 110 MaTeMAaTHKe;

-aBTOPCKMe MPOrpaMMbI 10 KypcaM MaTeMaTUKU;
-y4eOHMKHM: 110 MaTeMaTHKe /st 5-6 Kacco., 1o anrebpe v reoMeTpuu AJisi 7-9 Kaccos;

-yueOHbIe TocobOusi: paboure TeTpaaH, AUAAKTHUECKHe MaTeprasibl, COOPHUKH KOHTPOJIBHBIX
pabor;

-11oCco0Ows /151 IOATOTOBKHY U MPOBe/IeHUsI TOCYAPCTBEHHOM aTTeCTalj|y 10 MaTeMaTHKe 3a KypC
OCHOBHOI1 IIIKOJIBI;

-y4eOHbIe TOCOOUS TI0 ATeKTUBHBIM KypCawm;
-Hay4Has, HayYHO-TIONy/IsIpHasi, UCTOpUYecKas JTuTepaTypa;
-CIipaBOYHbIe TT0CcoOUs (SHLMKIIONE/INH, C/I0BAPH, CIIPABOUHUKHM 10 MaTeMaTHKe U T.I1.);
-MeTOoAuYeCKre 1oCcoOust il yUuTeJIs.
2.ITeuaTHble mocoous

-TabJUIIBI TIO MaTeMaTHKe it 5-6 K/1accoB, 1o anredpe ¥ reOMeTpUH [i1st 7-9 K/1acCoB;
-[IOPTPEThI BbIAAIOLMXCS JlesiTenield MaTeMaTUKH.

3.MH(dopmManoHHbIEe CPeICTBA

-MyJIbTUMEIUIHBIE 00yyJaroliie pOrpaMMbl U 3/IEKTPOHHBIE YUeOHbIe W3/IaHus 10 OCHOBHBIM
pa3ziesaM Kypca MaTeMaTHKU;



-MHCTPYMEHTa/IbHadA Cpe/id 10 MaTeMdTHKe.
- SKPdHHO- 3BYKOBbI€ rocoous

- BI/I,ELEOCIJI/I]II::MI)I MO0 UCTOPUM PA3BUTHUA MATEMATUKH, MAaTEMATHYECKUX I/I,ZLEI‘/’I U METO0B.

5.TexHHUYeCcKHe Cpe/ICTBa 00yYeHUsA
-My/IbTUMeJUNHBIA KOMITBIOTEP;
-MyJ/IbTUMe/JUalIpOeKTOop;
-9KpaH;
-MHTepaKTHUBHas JJOCKa.

6.Yue0HO- mpakTHYecKoe U y4e0HO- 1abopaTopHOe 000py/f0BaHUe
-KOMIUTEKT YepPTEXHBIX UHCTPYMEHTOB, KOMITJIEKThI IJITAHUMETPUUYECKUX U CTePeOMeTPHUUeCKUX
TeJ1 (IeMOHCTPALIMOHHBIX U Pa3/jaTOUHbIX),
- KOMIUIEKTHI /ISt MO/ZIeTMpoBaHus (LjBeTHast Oymara, KapToH, Ka/ibKa, K/iei, HOXKHHULIBI,
TJIAaCTUJIH).

YuebGHo- MeTogUUECKOE 00ecieueHHe.

- Pabouue mporpaMMeI 110 MaTeMaTHKe 5-6 Kimaccbl.  2-e u3fl., MockBa, « BAKO»,
2012roa. CocraBurenu: H.B.Ilanuna, FO.A.CenaBkuHa.

- Pa6ouue porpammel. 'eomeTpust 7-11 kmaccel. YMK JI.C.AtaHacsiHa U Ipyrux. MockBa
«IIpocBemenre» 2014 roa. Cocrasurenu: JI.C.AtaHacsiH, B.®. ByTy30B u fp.

- TIporpammel o6pa3oBaTenbHbIX yupeskaeHut AJITEBPA 7-9 kinaccel. CocTaBUTE/b:
BypmuctpoBa T.A. Mocksa «IIpocserenue» 2014r.

- YueOnwk: JI.C.AtaHacsH u ap., 'eometpus 7-9 k1., Mocksa «ITpocserrieHne» 2015 .

- YuebHMK « Maremartuka» . 5 Kjacc. YueOHUK /17151 00111e00pa30BaTe/ibHBIX YUPEXKIEHHUH.
Agtopel: C.M. Hukonbckuii—- M.: «IIpoceiienue», 2015r.

- YuebHMK « Maremaruka» . 6 kjacc. YueOHUK /17151 00111e00pa30BaTe/IbHBIX YUPEXKIEHHUH.
Agtopel: C.M. Hukonbckuii—- M.: «[IpocBerieHue», 2015r.

- Anrebpa: yueOHUK 17151 7 KJ1. 0011[e00pa3oBaT. yupexaenuit /moa peq. C.A.
TensikoBckoro, -  M.: IIpocBemienue, 2015r

- Anrebpa: yuebHuk ang 8 k1. o6ieobpa3oBar. yupexzaenwii /mog  pen. CLA.
TensikoBcKoro, - M.: IlpocBerenue, 2016r.

- Anrebpa: yuebHuk ang 9 k1. o6ieobpa3oBar. yupexzenwii /mog  pen. CUA.
TensikoBckoro, - M.: IlpocBelenue, 2016 r.

- [Jupaktuyeckue Marepuan. Martemartuka 5-9 kymacc Ilorarmos H.H. IlleBkuH A.B. K
yuebHuKy C.M. Hukonbckoro. MockBa «IIpocBelijeHue».

- upaktuueckue MaTepuasnbl: Anrebpa 7-9 kmacc K yueoHuky FO.H.MakapbiueBa U Ap.
(M.: TIpocgertijenue). CocraBurens: B.U. 2)Koxos, FO.H. Makapsiues, H.I'. MuH1t0K

- UecHokoB A.C., HemkoB K.W. [JupakTuueckue Marepuasbl I0 MaTremMaTHKe Jis 5
Kiacca. — M.: TIpocselijeHue,

- UecHokoB A.C., HemkoB K.W. [JupakTuueckue Marepuasbl I0 MaremaTuKe s 6
Kiacca. — M.: TIpocselijeHue,

- 3paeuu JI.U., Ky3HeroBa JI.B. CyBopoBa C.b. [lujakTuueckyie MaTepHasbl 10 aaredpe
g 7 knacca. — M.: TIpocselenue,

- 3paeuu JI.U., Ky3HeroBa JI.B. CyBopoBa C.b. [IujakTuueckrie MaTepHasbl 10 aaredpe
st 8 kiacca. — M.: [IpocBeliienue,

- MakapsiueB FO.H., Munatok H.I'. [lugaktiueckre MaTepHasibl 1o aaredpe s 9 Kmacca.
— M.: IIpocseluenue,

- 3uB.B.I'., Melinep B.M. . [lugaktyeckre Matepuasbl 110 TeOMeTpUH Jj1s 7 Knacca. — M.:
ITpoceelenue,



3uB.B.I'., Metinep B.M. . /luakTyeckre MaTepuassl 110 reoMeTpuu A1 8 kinacca. — M.:
[Ipocseluenue,

3uB.B.I'., Melinep B.M. . /lunakTyeckre MaTepuassl 1o reomMeTpuu i1 9 kinacca. — M.:
[Ipoceeluenue,

DJleMeHTBhI CTaTUCTUKU U TeOPUH BeposiTHOCTel. AsireOpa 7-9 kimaccel. MockBa
«IIpocsemjenve»
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