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OI'/TABJIEHUE

[TosicunTenbHag 3ammcka

denepasnbHast pabouast mporpaMmma yuebHOro Kypca «Maremaruka». 5-6 Kiacchl.

Copepskanne yuebHoro kypca «MaTtemaTuka» (110 rogaMm oOyUueHms).

5 kiacc

6 KJacc

[TnaHupyemble TIpeAMeTHbIe pe3yJbTaTbl OCBOEHMSI IPOrpamMMbl ydyeOHOro Kypca
«MaremaTyka».

5 kiacc

6 KJacc

®depepanbHas paboyast mporpaMma yuebHoro Kypca « Anrebpa». 7-9 kmacchl.

CopepskaHue yue6HOro Kypca «Ayirebpa» (1o rogam 06yueHus).

7 KJ1acc

8 kiacc

9 kiacc

[TnanupyemMble TpeIMeTHbIE Pe3yIbTaThl OCBOeHMS (demepasibHOM paboyeil MporpaMmMbl Kypca
«Anrebpar.

7 KJ1acc

8 kitacc

9 kiacc

®depepanbHas paboyast mporpaMma yuebHoro Kypca «['eomerpusi». 7-9 Kimacchl.

CopepskaHne yuebHOro Kypca «I'eomerpus» (o rogam o6ydeHus).

7 KJ1acc

8 kiacc

9 knacc

[TnanupyemMble TpeIMeTHbIE Pe3yIbTaThl OCBOEHMS (demepasibHOM paboueil MporpaMMbl Kypca
«['eomeTpusi».

7 KJ1acc

8 kitacc

9 kacc

@enepanbHast pabouas mporpaMma yueOGHOro Kypca «BeposTHocTb M cratuctuka». 7-9
KJIACChI.

CopepskaHne yuye6GHOro Kypca « BeposSTHOCTb 1 cTaTMCTMKa» (110 rofaM OOyYeHus ).

7 KJ1acc

8 kJtacc

9 kiacc

[TnanupyemMble TIpeIMEeTHbIE PE3YIbTAaThl OCBOEHMS (emepasibHONM paboyvel mporpaMMbl Kypca
«BeposITHOCTb U CTaTUCTUKA».

7 KJ1acc

8 kitacc

9 kiacc




Pabouyass mporpamma 10 yuyebHOMy mpenmery «Maremaruka» (6a30Bblii  YPOBEHD)
(mpenmetHast 06sacTh «MaTtemaruka 1 MHGOpMaTuKa») (masee COOTBETCTBEHHO — Iporpamma
[0 MaTeMmaTuKe, MaTeMaTMKa) BKJIIOYAeT TMOSCHUTEIbHYIO 3aIlCKy, comepskaHue OoOydeHwms,
IJIAaHMPYeMbIe pe3ysIbTaThl OCBOEHMsI TPOrPaMMbI IO MaTeMaTHKe.

INOACHUTEJIbHAS 3AIINCKA

Pabouasi mporpamma 1o maTemaruke [jisi OOyUYaromMXCsl C 3aA€PsKKOM TICUXNYECKOTO
pasButus (manee - 3IIP) Ha ypoBHe OCHOBHOrO 00Iero o6pa3oBaHMsI IMOATOTOBJIEHA Ha
ocHoBe DeepasbHOrO roCyJapCTBEHHOTO 06pa30BaTeIbHOIO CTaHAApTa OCHOBHOTO OOIIIEro
o6pasosanus (ITpukas Munmnpocsemienust Poccun ot 31.05.2021 . Ne 287) (manee - ®I'OC
000), demepanbHOI amanTMPOBAHHOM 0OpPa30BATEIbHOM IPOrPaMMbl OCHOBHOI'O OOIIEro
obpasoBaHMsl JISI OOYYaIOIIUXCS C OrpaHMUYEHHBIMM BO3MOXKHOCTSIMM 3mopoBbsi (ITpukas
Munnpocseiienuss Poccun or 24 Hosiops 2022 r. Ne 1025), ®DenmepanbHoit paboueii
MporpamMMbl OCHOBHOTO OOIIero 06pasoBaHusl MO yueOHOMY IMpenMeTy «Maremarukar,
@denepasbHOM TMPOrpPaMMbl BOCIUTAHMS, C YYETOM paCIpelesieHHbIX [0 KJIaccaM
MpoBepsieMbIX TpebOBaHMI K pe3yiabraraMm ocBoeHusi DemepanbHOM amarTHPOBAHHON
06pa3oBaTeIbHONM IIpOrpaMMbl OCHOBHOIO OOIero o0pasoBaHMs IS OOYYaloIIMXCS C
3a/IEP’KKO TICUXUYECKOTO pasBuTHs. B paboueit mporpamMme ydTeHbI MIEM U TIOJOKEHUS
KoHueniyy pasBuTHs MaTeMaTnieckoro o6pasoBanust B Poccuiickon @emepariym.

Oo1as xapakKTepucTUKa yueo0Horo npeamera «MaremaTuka»

YuebHbIN npeamer «MaremaTuKa» BXOAUT B MpeIMETHYIO 06sacTb «MaTtemaTtnka u
nHpopmaTuka». OH CIIOCOOCTBYET PasBUTUIO BBIUMCIUTENbHON KYJIBTYPbl U JIOTMYECKOT'O
MBbIIIJIEHMSI, (GOPMMPOBAHMIO YMEHMS TI0JIb30BAaThCS aJITOPUTMAMM, a TaKKe MPUOOPETEHUIO
MPaKTUYECKMX HAaBBIKOB, HEOOXOAMMBIX B TOBCETHEBHOM >KM3HM obOyuamommxcs c 3I1P.
YuebHbII  mpegMeT  pasBMBAeT  MbIIIEHNMEe,  IMPOCTPAHCTBEHHOE  BOOOpaskeHue,
(YHKUMOHAIBHYIO TPaMOTHOCTb, YMEHMS BOCIPUMHMMATh ¥ KPUTUYECKM aHAIM3MPOBATh
nHbopMalINio, IIpeACcTaBIeHHYIO B pasJIMYHbIX hopMax.

O6yueHne MaTeMaTHKe JAaET BO3MOKHOCTb pa3sBMBaTh y obyuarommxcs ¢ 3I1P Tounyio,
palMOHAJIbHYI0 ¥ MH(POPMAaTMBHYIO peYb, YMeHMe OTOuparh Hambosiee IOAXOISIINe
SI3bIKOBBIE, CUMBOJIMYECKME, IpaduyecKie CPeACTBa IJIT BbIpAXKEHUS CYsKIEHUN U HATJISIAHOTO
UX TIpeICTaBJIEHMS.

Heo6xomumbIM KOMIOHEHTOM OO111€li KY/IbTYPbl B COBPEMEHHOM TOJIKOBAHUM SIBJISIETCST
006111ee 3HAKOMCTBO C METOIAMM IMO3HAHMS NeCTBUTEIbHOCTH, MPeCTaB/IeHe O TIpeaMeTe U
MeToIax MaTeMaTUKM, X OTJIMUMIA OT METOOB IPYTUX €CTeCTBEHHBIX M I'YMaHUTApPHBIX HayK,
06 OCOOEHHOCTSIX MPUMEHEHUS] MaTeMaTUKM IJIs1 PelleHus] HayYHbIX M TMPUKIAIHBIX 3a/au.
Takum o6pa3omM, MaTeMaTuIeckoe o6pa3oBaHMue BHOCUT CBOM BKJIaj B GopMMpOBaHME OOIIEN
KYJIbTYPBI Y€JIOBEKa.

V3yyeHne MaTeMaTUKM TaKKe CIIOCOOCTBYET 3CTETMUYECKOMY BOCIUTAHMUIO YEIOBEKA,
MMOHMMAaHMIO KpacoTbl ¥ M3AIIECTBA MaTeMaTUUYeCKMX PACCYKIOEHMI, BOCIPUSITUIO
reoMeTpnyecknx GopmM, YCBOEHUIO UIeN CUMMETPUMA.

[Tporpamma oTpaskaeT cojepskaHue OOydeHMsT NpeaMery «MaremaTuka» C y4eTOM
0cobObIX 0Opa3oBaTe/ibHbIX MOTpebHOCTeM obyuatonuxcsi ¢ 3I[IP. OBnageHne yueOGHbIM
npeagMetroM «MaremaTuKa» MPeICTaB/ISIET OMpPeIeIeHHYIO CJIOXKHOCTD i yuarmxcs ¢ 3I1P.
VY ob6yuatoimxcs ¢ 3[IP Hanbosee BbIpaskeHbl OTCTaBaHUSI B Pa3BUTUM CJIOBECHO-JIOTUYECKUX
hopM MbIlLTIEHNS], TO3TOMY aOCTPaKTHbBIE U OTBJIEUEHHbIE KATETOPUM UM TPYIHOOOCTYIHBI. B
TOXe BpeMsl TpHU CIelyaJbHOM OOy4YeHUM OOydYarollyecss MOTYT BBITIOJHSTH 3afaHusl IO
anroputMy. OHM BOCIPUMMUYMBBI K TTOMOIIYM, MOTYT BBIMOJHUTh MEPEHOC HA aHAJIOTMYHOE
3alaHMe yCBOEHHOro crocoba perieHus. CHUsKeHME PasBUTHUS MbICIUTENbHBIX OmNepaiuii u
3aMe[JIeHHOe  CTaHOBJIEHME JIOTMUEeCKMX  [JeMCTBUM MNPUBOIIAT K  HEeZOCTATOYHOI
OCMBICJIEHHOCTM COBEpIIIAeMbIX YUeOHbIX AeMCTBUM. Y OOYYalolIMXCs 3aTPyAHEHbI CUETHbIe



BBIUMCJIEHMSI, TIPOM3BOAVIMbIE B YMe. B MMChbMEHHbBIX BBIYMCIEHUSIX OHM MOTYT IPOITYCKaTh
OIVH U3 MPOMEXYTOYHBIX IIaroB. [Ipy paboTe C YMCIOBBIMYU BbIPASKEHMUSIMY, BbIYMCIIEHMEM
MX 3HAUEHMs MOTYT He YIeps>KMBaTb IMPaBUJIbHBIN TOPSIIOK nOeicTBuit. Ilpu ympoiieHun,
npeo6Gpa3oBaHuy BeIpaskeHMi yyaiyecs ¢ 3[IP He MOT'yT caMOCTOSITE/TbHO ITPUHSITh PellleHe
O TIOCJeNOBaTeNbHOCTY BBITIOJTHEHUSI HeCTBUMA. KOHKPETHOCTb MBIIIJIEHUS] OCIOKHSIET
YCBOEHUSI HaBblKa pelIeHMs ypaBHEHWU}, HEpaBeHCTB, CUCTEMbI ypaBHeHUM. HMm
MaJIOOCTYITHO COBEpIIIeHM e OOPaTUMBbIX OTIEepaIid.

Huskunit ypoBeHb pasBUTHS JIOTMUECKUX OIEpalnii, HeOOCTaTOYHasi 0O0OIEHHOCTD
MBIIIUIEHNS 3aTPYAHSIOT U3ydyeHue TeMbl « DYHKIMM»: MpU orpeneieHny (QyHKIMOHATIbHON
3aBUCUMMOCTY, TIpY ONMCAHMM TrpadUUYecKON CUTyalMu, WUCIOJb3ysl TeOMETPUUECKUN,
anrebpanvecknii, GyHKIMOHAIbHBIN S3bIKM. Hepenko yuaiimecs: He BUAST PAsHUIbI MEKITY
06J1acTbio orpeaeeHns GQyHKIMM U 06J1aCTbIO 3HAYEHUIA.

Pelltenne 3amau COMPSDKEHO C TPYOHOCTAMM OGOpPMIEHUST KpaTKOM  3aIrmucHu,
MPOBeIeHNsT aHaIM3a yCJIOBMSI 3amauM, BbigeseHus: cymiectBeHHoro. O6yuyatoimecst ¢ 3I1P
3aTPYOHSIIOTCS COEJaTh YMO3aK/IIOUeHMe OT OOIIero K 4YaCcTHOMY, HEPEeIKO BbIOMPAIOT
HepalyoHa/IbHbIE CITOCOOBI PeIIeHNs, MHOTJa OTPaHMUYMBAIOTCS MAHUITYJISIIVISIMU C YMCIIAMMA.

[Ipy m3yueHnu reomerpuyeckoro marepuana obyuatommecs: ¢ 3[IP crankmuBaioTcs ¢
TPYOHOCTBIO JejaTh JIOTMYECKUE BBIBOIbI, CTPOUTH IOC/IENOBATEIbHbIE PACCYXKIEHMS.
HenpouHble 3HaHUSI OCHOBHBIX TEOPEM TEeOMETPUM MPUBOAUT K OILIMOKaM B peLIeHUU
reomerpuuecknx 3amad. QOOyuaromyecs MOrYT TOOAMEHUTb (OpPMYJY, HeNpaBUIbHO
MpUMeHUTb TeopeMmy. K cepbe3HbIM OIIMOKAM B pelIeHuyM 3amay MPUBOIAST HEIOCTATOYHO
pasBUTbIE MPOCTPAHCTBEHHbIE MpeACcTaBaeHNs. VIM CJI0KHO BBITTOJIHUTh YePTEXK K YCIOBUIO, B
MMCbMEHHBIX pabOTaxX OHM HEe MOTYT IPUBECTY OOBSICHEHME K UEPTEXKY.

TouHOCTh 3amOMMHAHMSI ¥ BOCIPOM3BEHEHMUS] y4eOHOro Marepuasa CHVKEHbI I10
MIpUYMHE CJIAa00CTYM MHECTUYECKON JeATeIbHOCTH, CYysKeHUus oobema nmamMsti. OO6yJaronmmcs
c 3IIP Ttpebyercs Gosibllle BpeMeHM Ha 3aKpeIUIeHMe MaTepuaia, aKTyaImnsalys 3HaHUI 110
OIope TIPY BOCITPOU3BEAEHUA.

IOns mpeomosieHnss TPYAHOCTe B M3yueHMM ydyeOGHOro mpemmvera «Maremarmkar»
HeoOXOmMMa ajamnTtauusi obbemMa M XapakTepa Y4YyeOHOTO Marepuasia K IT03HAaBaTEIbHBIM
BO3MOKHOCTSIM yuamyxcs ¢ 3[IP. Ciemyer yueOHbIN MaTepuaa MPENOAHOCUTD HEOOIbIIMMM
MTOPIMSIMY, YCJIOXKHSISI €r0 MMOCTENEHHO, U3bICKMBATh CIIOCOOBI aflanTalluy TPYAHBIX 3aIaHWUM,
HEKOTOpbIe TeMbl [aBaTh KaK O3HAKOMMTEJIbHbIE; WCKJIIOUaThb OTHEJbHbIE TPYAHBIE
IOKa3aTe/JbCTBA; TEOPeTMUeCKUII MaTrepuas peKOMEHIyeTCsl M3ydaTb B  IpOIecce
MIPaKTUUECKOW IeSITeJIbHOCTHU 1O peliennto 3agad. OpraHnyeckoe eIMHCTBO MPaKTUUECKON U
YMCTBEHHOM HEeSATEIbHOCTY YUalllMXCsS Ha YPOKax MaTEMaTUKM CIIOCOOCTBYIOT ITPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO Ga3MCHBIX MaTEMATUUYECKMX 3HAHUIA U YMEHUA.

Ienu u 3agaum n3yuyeHus yueoHoro npeamera «MaremaTuka»

[TpuopuTeTHBIMU 1ieJIIMU OGyUYeHNsT MaTeMaTuKe B 5-9 Kiaccax SIBJISIFOTCS:

" dbopmupoBaHnue LeHTpaJbHbIX MaTeMaTU4YeCKuX IMOHATUI (YMC/IO, BEJIMYMHA,
reomeTpuyeckass ¢urypa, TIepeMeHHasl, BEpPOSTHOCTb, (QYHKIMSI), 006eCeunBarINX
MPeeMCTBEHHOCTb U MEePCIIEeKTMBHOCTh MaTeMaTuueckoro obpasoBanus obyuarormxcs ¢ 3I1P;
. nonBeneHne obyyvarommxcst ¢ 3[IP Ha DOCTYMHOM 111 HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTVKM ¥ OKPYsKaloIIero Myupa, IIOHMMaHMe MaTeMaTuKY KaK 4acTy obIen
KYJIbTYPbI U€JIOBEUECTBA;

. pa3sBUTHME MHTEJUIEKTYAJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTeN obyuarowmmxcs ¢ 3I1P,
MMO3HABaTeJbHOM aKTMBHOCTM, WCCAeNOBATeIbCKUMX YMEHMI, KPUTUYHOCTYM MbIIILIEHMS,
MHTEpeca K U3YUYEeHUIO MaTeMAaTUKM;

. dbopmupoBanne  (QYHKIMOHAJBHOVW MaTeMaTMUYeCKOM TPaMOTHOCTU:  YMEHMUS
pacrnosHaBaTh IIPOSIBJEHMSI MaTeMaTMUYeCKUX IIOHSITUM, OOBEKTOB M 3aKOHOMEPHOCTEN B
peasbHbIX JKM3HEHHBIX CUTyalUsIX U TIpU WU3YUYEHUM [OPYTUX YUYEOHBbIX IPEIMETOB,
MIPOSIBJIEHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTENM, (OPMYJIMPOBATh MX Ha A3bIKE MaTEMAaTUKU U



CO34aBaTb MaTeMaTmyeCkKue mMoaeyin, IIpUMEHATDb OCBOEHHbLI MaTeMaTndeCKUi arriapar aJjisd
penieHus IMpakKTUKO-OPUEHTUPOBAHHBIX 3a4dd4, MHTEPIIPETUPOBATb M OLI€EHMBATDL ITOJTYUYE€HHbIE

pe3yJbTaThl.
HocTtuskeHne 9TUX 1ieJieil 06ecreunBaeTcs pelleHneM CIeayIomuX 3aaay:
. dopmupoBare y obyvawnmxcsi ¢ 3[[P HaBbIkKM  y4eOHO-TIO3HABATEbHOI

IeaTeJIbHOCTM: IIJIaHMPOBaHMe paboThl, TOMCK pAaIMOHAJbHBIX IIyTEli €e BbIIIOJHEHNS],
OCYIIIECTBJIEHUSI CAMOKOHTPOJIST;

= CIIOCOOCTBOBATh  MHTEJIEKTYaJIbHOMY  pasBUTHIO, (GOpPMMPOBaThb  KauyecTBa,
HeOoOXOIMMbIe YeJIOBEKY /IS TTOTHOIIEHHOM KM3HM B COBPEMEHHOM OOI1IeCTBe, CBOMICTBEHHbIE
MaTeMaTU4eCKOM AesiTeIbHOCTY: SICHOCTU ¥ TOYHOCTY MBIC/IY, MUHTYUIIVA, PO CTPAHCTBEHHBIX
TpeACTaB/IeHNI, CIOCOOHOCTHM K ITPEOIOTIEHNIO TPYIHOCTEN;

. (dhopmupoBaTh KiItOYeBble KOMIIETEHIIMM YYALIMXCS B paMKaX MpeIMeTHOM 061acTu
«Marematuka 1 MHGOpPMaTUKa»;

= pa3BMBaTh MOHATUITHOE MbllLIeHMs obyvarormxcs ¢ 3I1P;

. OCYLLEeCTBJIAITh KOPPEKIMIO IO3HaBaTeJbHbIX IpoleccoB obyuatouyuxcs ¢ 3I1P,
HeOOXOIMMBIX JIJI1 OCBOEHMSI IIPOrPaMMHOIO MaTepuasia o yueOGHOMY MpeIMeTy;

" MpeayCMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAIMM 00pa3soBaTeIbHbIX IedUIIUTOB B

OCBOEHUM TMPEAIIEeCTBYIOIIEro IMPOrpaMMHOrO Marepuasia y obydawmonmxcs ¢ 3[IP nu
HEJOCTATKOB B X MaTeMaT4eCKOM Pa3sBUTUN;

. chopMMUPOBaTh YCTOMYMBBIN MHTEPEC YUAIIMXCS K PEAMETY;

" BBISIBJISITH ¥ Pa3BMBAaTh MaTeMaTM4eCKye U TBOPUYECKIE CITOCOOHOCTH.

OcHOBHbIE JIMHMM COLEpsKaHMsI Kypca Marematuku B 5-9 kimaccax: «Ymcma u
BbIUMCIIEHUS», «Anrebpa» («Asrebpandyeckye BbIpaKeHUSI», « YPaBHEHMSI ¥ HEpaBEHCTBa»),
«Dynkuun», «l'eomerpusi» («I'eomerpuueckmue burypbel M ux cpBoucTBa», «V3smepeHue
reoMeTpPUYeCKUX BeJIMUMH»), «BeposTHOCTb M cratucTuka». JlaHHbIE JIMHUM Pa3BUBAIOTCS
napauieJibHO, Kakasi B COOTBETCTBUM C COOCTBEHHOI JIOTMKOM, OMHAKO He He3aBUCUMO OfHA
OT JpyroM, a B TECHOM KOHTaKTe M B3aumopeuctBum. Kpome 3TOro, mx ob6bemuHseT
JIOTMYEeCKasl COCTABJISIONIAs, TPAAUIIMOHHO TPUCYIIAasi MaTeMaTuKe M MPOHM3BIBAIOIIASI BCe
MareMaTu4ecKue Kypchl U comepskarenabHble juHMKU. ChopmynupoBaHnHoe B DemepasbHOM
roCcygapCTBEHHOM 0Opa30BaTe/IbHOM CTaHZApTe OCHOBHOI'O 0011ero o6pa3oBaHust TpeboBaHMe
«yMeTb OTIEPUPOBATh MOHSTUSIMMU: OIIpeie/IeHI e, aKCOMa, TeOpeMa, T0Ka3aTeIbCTBO; YMEHME
pacro3HaBaTh MCTUHHBIE U JIOKHbIE BbICKA3bIBaHMSI, IPUBOAUTD IIPUMEPBI ¥ KOHTPIIPUMEPHI,
CTPOUTDH BBICKA3bIBAHMSI ¥ OTPUIIAHMSI BbICKA3bIBAHMII» OTHOCUTCS KO BCEM Kypcam, a
dbopmupoBaHMe JOrMYECKNX YMEHMII pacipenessieTcsl 0 BCeM romaM OOy4yeHUs Ha yPOBHe
OCHOBHOTIO 00111ero 06pa3oBaHMsI.

ConepskaHue 06pa3oBaHMsI, COOTBETCTBYIOIEE MPEIMETHBIM pPe3y/bTaTaM OCBOEHMSI
®depnepanbHOM  paboueii  MporpaMMbl,  paclpefdeJ€HHbIM [0  rogaM  OOyueHwus,
CTPYKTYPUPOBAHO TaKMM 06pa3oM, UTOOBI KO BCEM OCHOBHbBIM, MPUHIMITMAIBLHBIM BOIIPOCAM
obyuaroiyecst 06paraanchb HEOTHOKPATHO, YTOObI OBJIaZIEeHV € MaTeMaTUYeCKMM TTOHSITUSIMU
M HaBbIKAMM OCYIIECTB/ISUIOCh TIOC/IENOBATeIbHO M TIOCTYIAaTeIbHO, C COOJIIOAEHNEM
MPUHIUIIA TIPEEMCTBEHHOCTM, a HOBble 3HAHUSI BK/IIOYAINCh B OOIIYIO CUCTEMY
MaTeMaTUuJeCcKMX Ipencrasjiennit obyvarommxcs ¢ 3I1IP, pacumpsasg u yrnybsss e€, obpasys
MPOYHbIE MHOKeCTBEHHbIE CBsi3u. Ob11Me 11e1m u3ydeHus yueGHoro rpeamera «Maremarnka»
npezcraniieHbl B DenepasibHONM paboyelt MporpaMme OCHOBHOTO 00I1Iero 06pa3oBaHmsl.

Oco6eHHOCTH OTOOpA M aJanTalUM YYeOHOTr0 MaTepuasia o MaTeMaTuKe

O6yuenne yue6HOMY IpeameTry «MaremaTuka» CTPOUTCS Ha CO3JaHUM ONTUMAaIbHbIX
YCJIOBMIA [JjIS YCBOEHMSI IpOrpaMMHOro Marepuania obyuatommmucs ¢ 3I1P. Bosbioe
BHUMMaHMe yOeaseTrcs oTOopy yuyeGHOroO Marepuajia B COOTBETCTBUM C  IIPUHIMIIOM
IOCTYITHOCTU TIPU COXpaHeHUM OOIIero 6a3oBOro ypoBHS, KOTOPBIN TO/DKEH IO COMepPsKaHNIO
1 00beMy ObITh afdalTUPOBAHHBIM )11 obyuaromuxcs ¢ 3[IP B cooTBeTCcTBUM C X OCOOBIMU



obpasoBaresbHbIMM  MOTpeOHOCTsIMMU.  CriemyeT  OOJerynTh  OBIAEHME  MaTepuagom
obyuatommmmucst ¢ 3[IP mocpencTBoM ero neTasbHOTO OOBSICHEHMS C CUCTEMATUYECKUM
MMOBTOPOM, MHOTOKPAaTHOM TPEHMPOBKM B IIPMMEHEHUM 3HAHWIA, WCIOJb3ysS TPUEMbI
akTya/m3sanmu (Bu3yasabHasi Oropa, mamsTKa).

®depepanbHas MporpaMma IpeayCcMaTpuBaeT BHECEHMEe HEKOTOPbIX W3MeHEHMIA:
yMeHbIIIeEHe 0ObeMa TeOPeTUUECKUX CBENEeHWN, BbIHECEHME OTAENbHBIX TeM WM IEeJTbIX
paszesioB B MaTepuasibl AJj1s1 0030PHOTO, 03HAKOMMUTEIbHOTO U3yYeHMS.

HsmeHeHus mporpaMMsl B 5-9 Kj1accax

MaremaTuka B 5 u 6 Kiaccax

B o3HaKOMUTEBHOM IUIAaHE PEKOMEHIYeTCsI M3ydaThb CJIeAyIolye TeMbl: «Pumckas
HyMmepauusi», «PaBHble durypsi», «Luamuap, konyc, map», «Ky6», «I[IpsmMoyroysbHbIN
napayutenenunen», «IlepemerieHne MO KOOpAMHATHOM MpsMon», «Mopynp uuciar,
«YUucnoBble mpoMeskyTkn»; «Macintab» (n3ydaetcs: B Kypce «I'eorpadusi»); «306paskeHne
reoMeTpmMyecKux (GUryp Ha HEIMHOBAHHOM OyMare C MCIOJb30BaHMEM IMPKYJIS, JIMHENKM,
YTOJIbHMKA, TpaHcrmopTupar, «IljaumHa okpykHoctu», «Ilmomiame kpyra», «IlapasmenbHble
npsiMbie», «[leprieHaUKYJ/IsIpHbIE MpsiMbie», «OceBas U LeHTpaJIbHas CUMMETPUM» (M3ydaeTcst
B Kypce reomeTrpun); «beckoHeuHble NePUOOMYECKME IOeCITUYHble apobu. [ecsTmyHOoe
npuGMKeHe OOBIKHOBEHHOM Apobu» (M3ydaeTcs B Kypce aareopsl).

CremyeT yMEHBIIMTb KOJIMYECTBO YacOB Ha clemgyiomye TeMbl: «PereHne
JorMyeckuii  samau», «JiamHa orpeska», «llkanel», «PacmpenennresbHbli  3aKOH
YMHOKEHMSI», «3amMch TMpOM3BeHeHMus] C OYKBEHHbIMM MHOXUTeNsIMu», «IlocTtpoeHue
KOH(Urypaumii U3 Jacteid MpsIMO, OKPYKHOCTYM Ha HEJMHOBAHHOM M KJIETYATOM OyMarey,
«Jlenutenun u KpaTHble. IlpusHaku penumocTtu», «Haubomblimii oOOIIMIA OeIuUTeNb U
HaMMeHblllee obllee KpaTHoe. [emMMoCTb CyMMBbI U IpousBenenusi». «IIpuBeneHne npobu K
HOBOMY 3HaMeHareso», «HaxoskaeHne 4yacTu 1[eIoro U LeJIoro Mo ero yactu». « OKpyrieHue
IEeCITUYHBIX Opobei». «PellleHne 3amay 1epebOpoOM BCeX BO3MOSKHBIX BapMaHTOBY.
«CocraByieHne OYKBEHHBIX BBIPAKEHMI TIO YCJIOBMIO 3aauM». BbICBOOOAMBIINMECS YacChl
MOYXKHO MCIIOJIb30BaTh Ha TOBTOpeHMe (B Hauvaje ¥ KOHIe y4eOHOro ropga), Ha M3ydeHUe
HamuboJjiee TPYAHBIX M 3HAUMMBIX TeM: B V Kjacce — Ha pellleH)e YpaBHEHWI, NpUBeIeHye
IpoOy K HOBOMY 3HaMe€HAaTesl0, YMHOKEHUEe U [eJIeHMe AEeCITUYHBIX Opobeii, u3MepeHue
yryioB; B VI Kkiacce — AeMCTBUSI C TIOJIOKUTEIbHBIMM ¥ OTPUIIATETbHBIMM UMCIaMU, PellieHyne
ypaBHEHWI, CJIOKEHME M BbIUMTAHME YMCEN, COAEpsKalluX IeJyI0 UM OPOOHYIO YacTb, Ha
YMHO>KEHME U JieJieHre OObIKHOBEHHBIX TPOOEIA.

Anreopa

B o3HakoMuUTEILHOM IIJJaHE PEKOMEHAYETCS M3y4aTb CJAeAYIoIMe  TeMbl:
«/ppauyonanbHble uncia. [eiicTBuTebHble unciaa», «CpaBHEHME IeiCTBUTE/IbHBIX UMCeI,
apubMeTHUeCKIe IeCTBUSI C MeCTBUTEIbHbIMM UMcIaMiu», «HaxokmeHue MmpuoIMsKeHHbIX
3HAUeHMit KBaJlpaTHOrO KOpHs», «Teopema Buera», «PellleHuss ypaBHeHMI TpeTbeil WU
YeTBEPTOI CTelleHell pasjIo)KeHMeM Ha MHOoxuTemn», «DyHKIMS y =yx 1 ee rpaduk»,
«ITorpenHoCTh ¥ TOYHOCTb MPUOIVKeHUS», «UeTHble U HeueTHble QYHKUIMM», «DYHKIMS
y=x"», « DyHKIUA y= axz, ee rpaduk u cBoiicTBa. I'padmky GyHKUMM y= ax’+nu y=a(x—m)2,
«YpaBHeHMe C IOBYMSI TlepeMeHHbIMM U ero rpapumk», «I'padudeckmii crmocob pereHus
CUCTEMBI ypaBHeHMIT», «l/I306paskeHre YJEeHOB apubMeTUUeCKOW U TeOMEeTPUUECKO
MPOTPeccuil TOUKaMM Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHENHBIN M 9KCIIOHEHIIMATbHBIN POCT.
CJ105KHbI€ TIPOIIEHTHI».

CremyeT yMEHBIIUTb KOJIMYECTBO YacOB Ha usyueHme TteM: «DopMyJibl»,
«Jloka3aTesbCTBO TOXIECTB», «JIMHelIHOe ypaBHeHMe C OBYMs Heus3BeCTHbIMM», «['padux
JIMHEIHOTO YpaBHEHMSI C [BYMS IlepeMeHHbIMU», «['paduueckoe peleHue JMHEHHBIX
YpaBHEHUI U CUCTEM JIMHEMHBIX YpaBHeHMI», « CBOMCTBA KBaAPATUUYHON (QYHKLIVNM».

BricBOoGOAMBIIIMECST Yachl PEKOMEHAYETCS MCIIOIb30BaTh: IJIST JIYUIEeN MTPOpabOTKM
HanuboJjiee BaKHbIX TeM Kypca: «PelieHue ypaBHeHMit», «PellleHre CUCTeM YpaBHEHUIA»,
«CoBMmecTHbIE HENCTBUS C nOpobsimm», «[IpumeHeHMe CBOMCTB apudMETUUECKOTO



KBaJpaTHOTO KOpHSI»; Ha IOBTOpeHMe, pellleHue 3ajau, ImpeoOpa3oBaHMe BBIPAKEHWUM, a
TaKKe Ha 3aKpervieHye U3yYeHHOro MaTepuara.

I'eomeTpus

Cregyer OCHOBHOE BHMMAaHME YIOEIUTb IIPAKTUYECKOM HANpPaBJIEHHOCTM Kypca,
MCKJTIOUMB M YIIPOCTUB HamboJiee CJIOKHBIN IS BOCIIPUSITUSI TeOopeTndeckmii matepuan. Ha
ypoKax TeoMeTpuy HeoOXOAMMO MaKCUMMaJIbHO MCIIOJb30BaTh HArJSIAHBIE CPEACTBA
06yueHus1, OOJIbIIE MTPOBOAUTD MPAKTUUECKUX PAabOT C ydalumucs, pemaTsb 3agaun. CTpouTb
pellieHne 3a1a4 Mpy MOCTOSTHHOM OOpaIlleH!! K HaIJISIAHOCTY — PUCYHKAM U YepTeXkaMm.

O3HakOMUTEBHO [OaTh TeMbl: «TeopemMbl UM  [TOKa3aTeIbCTBO. AKCHOMBI»,
«JloKa3aTesbCTBO OT MPOTUBHOrO», «CyIlieCcTBOBaHME ¥ €qMHCTBEHHOCTb IePIeHAUKYJIsIpa K
npsimoii», «MeToj reomeTpuueckux Mect», «MeTo[ yaBoeHns: MeanaHbl», « Teopema Daseca
M Teopema O IPOMOPLMOHAIbHBIX OTpe3kax», «IleHTp macc TpeyroyibHUKa», «Vi3meHeHue
TPUTOHOMETPUYECKUX GYHKIMIA TIpM BO3pacTaHuyM yriaa», «DopMmyJsibl [J9 paanycoB
BIVICAHHBIX M OIMCAHHBIX OKPY’KHOCTEN MPaBMJIbHBIX MHOT'OYTOJIbBHMKOBY», «YpaBHEHMe
npsMoii», «JIBuskenue», « CBOMCTBa ABMKeHMSI», « TeopemMa o Mpou3BeIeHU OTPE3KOB XOP/,
TEOpPEMbI O IMPOU3BeIeHNM OTPE3KOB CEKYIIMX, TeEOpeMa O KBagpaTe KacaTeIbHOM».

CrenyeT yMEHBIINUTb KOJMYECTBO YacoB Ha mayueHue teM: « CMMMeTpuuUHbie GUTYPHI.
OcHOBHbIE CBOJMCTBAa 0OCeBOV cuMMeTpun», «lleHTpanbHas cuMmmerpus», «IlapaienbHblit
nepeHoc», «IloBopor», «IIpeobpasoBanme mnomobus. Ilomobue  COOTBETCTBEHHBIX
aneMeHTOB», «OCHOBHbIE 3aJauyM Ha ITOCTPOEHME C TIOMOIIBIO LIMPKYJIS WM JIMHENKU»,
«JlexapTOBbI KOOPAMHATHI Ha IJIOCKOCTU», «PellieHne TpeyrojbHUKOB», «ITomobue Gpuryp».

BricBO60OaMBILIVIECS YACh MCITOIB30BATh HA peIlleHye 3a7ad 1 IOBTOPEHMeE.

BeposiTHOCTB M cTaTUCTUKA

B cBsI3M ¢ Tem, UTO [OaHHBIM KypC BbI3bIBAET HAMOOJBIINE CJIOXKHOCTU JIJIST
obyuatonuxcst ¢ 3[1P, cBsA3aHHbIE CO CHMKEHHBIM YPOBHEM Pa3BUTUST CJIOBECHO-JIOTMUECKOTO
MBIIIUIEH)S, €T0 M3YyuYeHMe [OJ/DKHO CTPOUThCS Ha 06a30BOM YpOBHE UM HOCTYITHOM [JIst
yueHMKOB Marepuasie. OCHOBHOe BHMMaHME CJIelyeT YIeJUTh pas3lesaM, CBSI3aHHbIMU C
MMOBTOPEHMEM IPOMAEHHOIO Marepuasa, YBEeIMYUTh KOJIMUYECTBO YINPAKHEHUM Y 3aaHWM,
CBSI3aHHBIX C MPAKTUUYECKOI IeSITETbHOCTbIO OOYUaIOIIXCSI.

Heob6xonumo nepecMoTpeThb CofiepskaHye TEOPEeTUUYECKOrO MaTepuaia M XapakTep ero
U3JIOKEHUSI: TEeOPEeTUMUYECKMI MaTepuaj TMpPEeNoJHOCUTh B IIPOLleCCe pelIeHMus] 3amauy U
BBITIOJIHEHMST 3afaHuil HaIJIATHO-TIPAKTUMUYECKOTO XapaKkTepa; He TpeboBaThb BbIBOAA W
3alIOMMHAHMUS CJIOKHBIX (DOPMYJI, pellleHNs HeCTaHAApTHBIX, TPYJIOEMKUX 3amaHuil. Pag Tem
CJIeyeT U3ydyaTh B O3HAKOMUTETbHOM IIJIaHe.

®depnepanbHas mporpaMMa IMpemOCTaB/sIET aBTOpPy paboueli MporpaMmbl CBOOOAY B
pacrpefeseHM Marepuaja IO 4YeTBepTSIM (TpumecTtpaMm). PacrmpenesieHne BpeMeHM Ha
M3yYeHre TeM B TedyeHMe y4eOHOro roja CaMOCTOSITEIbHO OIpenessieTcsl 06pa3oBaTeIbHOM
opraHmsanyei U 3aBMCUT OT OcoOeHHOCTel rpymmbl obyuamommxcs ¢ 3IIP u ux ocobsix
06pa3oBaTe/IbHbIX TIOTPEOHOCTEN.

IIpumepubie BuAbl aesaTelbHOCTM obOyuawinuxcsa c¢ 3IIP, o0yc/ioB/eHHbIE 0COOBIMU
00pasoBaTeJIbHbIMU IIOTPEOHOCTAMM M 00eCcIeuMBaKiiye OCMbBICJIEHHOEe OCBOEHMe
cozep>kaHuyM 00pa3oBaHus 1Mo mpeagmery «MaTemaTuka»

CopzepskaHue BUIOB AesaTeabHOCTM obyuaronmxcs ¢ 3I1P omnpepensercs ux ocobbimu
0b6pasoBaTeibHBIMM MOTpeOHOCTIMU. [lomuMo mmpoko wucmnonbdyemMbix B @AOIT OO0
OOIIMX OJI1 BCEX OOYYAIOIIMXCS BUIOB JIEATEIbHOCTU CJIEAYET YCUJIUTh BUObI IeSITeJIbHOCTH
crietipMuHble OJIS JAHHOM KaTeropmm nerteil, obecrieunuBarollie OCMbICJIEHHOE OCBOEHMe
copepsKaHus 06pa3’oBaHMS 110 NMPEAMETY: YCUJIEHME ITPeIMETHO-IIPAKTUYECKONM e TeIbHOCTA
C aKTMBM3aIMel CEHCOPHBIX CUCTEM; UepelOoBaHMe BUIIOB HESITEIbHOCTH, 3aIeCTBYIOIINX
pa3JMuyHble CEHCOPHbIe CUCTEMbI; OCBOEHME MaTepuajia C OIIOpOM Ha aJrOpPUTM;
«TIOIIArOBOCTh» B M3yYEHMM MaTepuaya; MCIIOJIb30BaHME AOTIOJHUTEIbHON BU3YaIbHON
omnopbl (CXeMmbl, 111a0JIOHbI, ONIOPHbIE TAGMIILI); PEUEeBOM OTYET O IPOllecce U pe3yJibTaTe



IeSTeJIbHOCTY; BBITIOJIHEHME CIEelVaJbHbIX 3aJaHuii, OO0eCcleunBalolMX KOPPEKINIO
peryssium yue6HO-TI03HABATEIbHOM IeITeIbHOCTY Y KOHTPOJIb COOCTBEHHOT'O pe3yJ/IbTaTa.

®depnepanbHas TemMaTMuecKasi ¥ TepMMUHOJIOTMYecKas iekcuka cooTBercTByer DAOIT
000.

Inst obyuaromymxcs ¢ 3I1P cyiecTBeHHBIM SIBJISIIOTCS TIpMeMbl pabOThI C JIEKCUYECKUM
MarepuajoM Mo mnpeamety. [IpoBomuTcs crenuanbHas paboTa MO BBEJEHMIO B aKTUBHBIN
CJIOBapb OOYYAIOMIMXCSI COOTBETCTBYIOIIEN TEePMUHOJIOTUN. V3ydyaemble TEPMUHbBI BBOISTCS
Ha IIOJIVICEHCOPHOM OCHOBe, 00s13aTesibHa BU3yasbHasl IMOAJEPsKKa, aJrOPUTMbI PabOThI C
ompeziesieHMeM, OITOPHBIE CXEMbI JIJIT aKTyaIu3aiyy TepMUHOJIOTUMN.

MecTto yueoHOro nnpeamera «MaTteMaTuKa» B y4e0HOM IJIaHE

B coorBerctBum ¢ @emepasbHbIM IOCyAapCTBEHHBIM 06pa30BaTe/IbHBIM CTAHIaPTOM
OCHOBHOT'O 00111ero 06pa3oBaHusl yueOHbIN MpeaMer «MaTtemaruka» BXOOUT B MPeIMETHYIO
obsactb «MaTtemaTuka 1 MHpOpMaTMKa» U SIBJIIETCS 00sI3aTe/bHBIM [Ji1 u3ydeHus. B 5-9
KJIaccax y4eOHbIi mpeameT «MaremaTuka» TPagUIMOHHO M3YUYaeTCs B PaMKaxX CJIeMYIOIIMX
yuebHbIX KypCOB: B 5-6 kiaccax — Kypca «MaTtemaruka», B 7-9 Kj1accax — KypcoB «Ajredpa»
(BKJIOUAsT 2JIEMEHTbl CTAaTUCTMKU U Teopuu BepositTHOCcTeln) u «['eomerpusi». Hacrosiei
MPOTrPaMMOM BBOJMUTCSI CAMOCTOSITEJ/IbHbBIN YUeOHbIN KypC « BeposITHOCTD U CTaTUCTUKA».

OO61ee uMCIO YacoB, PEKOMEHAOBAHHBIX IJIS M3y4YeHMsT MaTeMaTuku (6a30BbIN
YPOBeHb) Ha YPOBHE OCHOBHOTO 0611ero oopasosanms, — 952 vaca: B 5 kimacce - 170 vacos (5
yacoB B Hemesio), B 6 kiacce — 170 yacoB (5 yacoB B Hemesno), B 7 kiacce — 204 yaca (6
YyacoB B Hegesmo), B 8 kinacce - 204 vaca (6 yacoB B Hefemo), B 9 kiacce - 204 yaca (6 yacoB
B HeJeJsio).

IInauupyembie pe3yjibTaTbl OCBOEHMSI yueOHOro mpeamera «MaremaTuMKa» Ha
YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHMs

V3yuyeHne mareMaTuKy Ha YpOBHE OCHOBHOTO 0OIlero o6pa3oBaHMsI HallpaBjIeHO Ha
noctkeHue obyuatommmucs ¢ 3[IP JIMYHOCTHBIX, MeTanmpeaMeTHbIX U IPeIMETHbIX
06pa3oBaTeIbHbIX PE3YJIbTaTOB OCBOEHMS YUeOHOTO MpeIMeTa.

JIMYHOCTHBIE Pe3y/IbTAaThl OCBOEHMS ITPOrPaMMBbI [0 MaTeMaTMKe XapaKTePU3YIOTCS:

MaTpPpUOTHUYECKOEe BOCIIUTAHME:

MPOSIBJIEHMEM MHTepeca K TMPOIIOMY M HACTOSIIEMY POCCUIICKOV MaTeMaTUKU,
IIEHHOCTHBIM OTHOIIIEHMEM K MAOCTUMKEHUSIM POCCUICKMX MAaTeMaTUMKOB U POCCUIICKON
MaTeMaTUYeCKOi IIKOJIbI, K MCIIOJb30BAaHMIO I3TUX [OCTVMKEHMI B APYIMX HayKax U
MPUKJIaIHBIX chepax;

rPakJaHCKOEe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHMIO OOSI3aHHOCTEN TpakAaHMHA M peaiu3aliuy ero Impas,
MpeICTaB/IEHNEM O MaTeMaTMUeCKUMX OCHOBaX (YHKIMOHMPOBAHMS PAa3JUUYHBIX CTPYKTYP,
SIBJIEHUI, TIPOLIENYP TPaskAaHCKOro oO0IecTBa (HalpumMep, BbIOOPHI, OMTPOCHI), TOTOBHOCTBIO K
O0OCY)KIEHUIO 3TUYECKUX TTPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM ITPUMEHEHMEM JOCTVKEHMIA
HayKy, OCO3HaHMEM BaXKHOCTY MOPaIbHO-3TUYECKUX MPUHIIAIIOB B IEATEJIbHOCTM YUEHOIO;

TPYHAOBOE BOCIIUTAHME:

YCTaHOBKO}M Ha aKTMBHOE y4YacTie B pelleHuy MPaKTUUYeCKUX 3aJad MaTeMaTu4eCcKoi
HaIpaBJIeHHOCTY, OCO3HAHMEM Ba)KHOCTM MaTeMaTHMYeCcKOro OOpa3oBaHMUS Ha MPOTSDKEHUM
BCeM KMU3HU JIJI YCIEITHOM MpodecCcroHaIbHOM IesITeIbHOCTY M Pa3BUTHEM HEOOXOMMMBIX
YMEHUI, OCO3HAHHBIM BHIOOPOM ¥ IMOCTPOEHMEM WHAMBUAYATBLHON TPAEKTOPUM 0Opa30BaHMS
Y SKU3HEHHBIX IIJIAHOB C YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX ITOTPEOHOCTEN;

3CTEeTUYECKOe BOCTIMTAHNE:

CIIOCOGHOCTBIO K SMOLMOHAIBHOMY ¥ 3CTETMUYECKOMY BOCIPUSITUIO MaTeMaTUUeCKUX
OOBEKTOB,  3ajay, peIIeHMIi, pacCy)KAeHWu!, YMEHMIO BUAETb  MareMaTu4ecKue
3aKOHOMEPHOCTM B MICKYCCTBE;

IeHHOCTY HayYHOT'O MTO3HAHUS:



OpMeHTaleN B IeSITeTbHOCTM Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX IPeCTaBIeHN 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Ppa3BUTHMS 4YeJIOBeKa, MPUPOAbI M OOIIEeCTBa, NMOHMMaHUEM
MaTeMaTM4YeCcKoM Hayky KaK cdepbl YeJIOBEUeCKO! AesiTeIbHOCTY, ITAloB €€ pasBUTUSI U
3HAYMMOCTY  JJISI  PasBUTUSI LUMBWIM3ALMM, OBJIAJEHMEM SI3bIKOM MaTeMaTUKU U
MaTeMaTU4eCKOM KyJIbTYpOM KaK CpeACTBOM IIO3HAHMSI MMpA, OBJIAJEHMEM IPOCTENIIINMU
HaBbIKAMM MCCJIE0BATETbCKON eSITEIbHOCTH;

¢dusnueckoe  BocnuraHme, ¢opMupoBaHMe  KYJIbTYPbl  3J0pPOBbSI U
3MOLIMOHA/IBHOTO 0/1aroIoJIyumsi:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTuuyeckue 3HaHMSI B MHTEpecax CBOEro 3[0pOBbS,
BeZleHMsT 3M0pPOBOro ob6pasa kM3HM (340pOBOe MUTaHMe, COTAHCUPOBAHHBIN PEKUM 3aHSITUN
M OTAbIXa, peryysipHasl (pusndeckass akTUBHOCTb), CGOPMUPOBAHHOCTbIO HaBbIKa pediekcun,
MIPU3HAHMEM CBOEro MpaBa Ha ONIIMOKY M TAKOTO 3Ke MpaBa APYTroro 4e0BeKa;

3KO0JIOTMYECKOe BOCIIUTaHMe:

OpMeHTalyell Ha TNpMMEeHeHMe MareMaTM4YeCKuX 3HaHWM [Ji1 pelleHus 3amad B
006JIaCTM COXPAHHOCTYM OKPY’KAlOIel Cpebl, TUIAHMPOBAHMS TOCTYIKOB M OIIEHKU WX
BO3MOXKHBIX TTOCJIEACTBUI [IJI1 OKPY>KAIOIIEH Cpefbl, OCO3HAHMEM IJI06aJIbHOTO XapaKTepa
9KOJIOTMUECKUX MPOOJIEM U ITYTEN UX PELIeHMNS;

ajanTanys K USMEHSIOIIMMCS YC/IOBUSIM COMAIbHOM M IIPUPOTHOM CPeAbl:

TOTOBHOCTBIO K JIEMICTBUSIM B YCJIOBUSX HEONPEIeIEHHOCTY, ITOBBILIEHUIO YPOBHS
CBOEJM KOMIIETEHTHOCTY Yepe3 MPAaKTUUECKYIO JeATeTbHOCTb, B TOM YMCJI€ YMEHME YUUTHCS Y
OpyTUX JIIOfeN, mpuobpeTatb B COBMECTHOM MOESITeJIbHOCTM HOBbIE 3HAHMSI, HABBIKM U
KOMIIETEHIIVY U3 OIbITA JPYTUX;

HEeOOXOIMMOCTbIO B (DOPMMPOBAHMM HOBBIX 3HAHMIA, B TOM 4mciae (GOpPMYIMPOBAaTh
uaeu, MOHATHSI, TUIOTe3bl 006 OOBEKTaX M SBJIEHMSIX, B TOM YMCJE paHee He M3BECTHBIX,
OCO3HaBaThb JebUIUTbI COOCTBEHHBIX 3HAHUM ¥ KOMIIETEHTHOCTEN, TUIAaHMPOBAThb CBOE
pasBUTHE;

CITOCOOHOCTBIO OCO3HABaThb CTPECCOBYID CUTYallMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYalMIO KaK BbI30B, TPEOYIOIIMI KOHTPMED, KOPPEKTUPOBATh IMPUHMMAEMble peIeHUsT U
IeiicTBYs, GOpMYIMPOBATh U OLIEHMBATb PUCKY U TTOCAEACTBYSI, GOPMUPOBATH OTIBIT.

MeranpegmeTHbie pe3y/IbTaThl:

B pesynbrare ocBoeHUS TPOrpaMmbl MO MaTeMaTMKe Ha YPOBHE OCHOBHOI'O OOIIEro
ob6pazoBanus y obyuaromierocs ¢ 3IIP 6ymyTt chopmmpoBaHbl MeTanpeqMeTHbIE PE3YJIbTaThl,
XapaKTepU3YIOIIMecss OBJIaZieHMeM YHUBEPCAJIbHbBIMM  ITO3HABATEJIbHBIMM  JTEMICTBUSIMU,
YHUBEPCATbHBIMY KOMMYHUKATUBHBIMU JEMCTBUSIMU U YHUBEPCATbHBIMU PETY/ISI TUBHBIMMU
IEVICTBUSMMU.

OB/aieHye YHUBEPCATbHBIMY YU€OHBIMY M03HABATE/IbHBIMU AEACTBUSIMM:

YCTaHABIMBATh MPUYMHHO-CJIEICTBEHHbBIE CBSI3M B XO/€ YCBOEHMSI MaTeMaTUUeCKOTO
Marepuaa;

BBISIBJISITH JeUIUT JaHHBIX, HEOOXOIMMBIX JIJISI PEIIeHNs TOCTaBJIeHHON 3a1ault;

C TIOMOIIbIO YUYMTENST BBIOMpATh CIOCOO pelleHus] MaTeMaTHM4ecKol 3aJaum
(cpaBHMBATH BO3MOKHbIE BApMAHTBI PEIIEeHNS]);

MIPUMEHSITh U MPeo6pa3oBbIBaTh 3HAKM M CMMBOJIbI B XOJ€ PeIIeHNs] MaTeEMaTUYECKUX
3amay;

yCTaHaBJIMBATh MCKOMOE U TaHHOE TIPU pellleHn MaTeMaTuueCKo 3ajaun;

MOHMMATb ¥ WMHTEPIPeTUPOBaTh MHMOpMAIMIO pasJMYHBIX BUAOB U (hopm
TpenCTaBJIeHNST;

WJTIOCTPUPOBATh pelliaeMble 3a1aun rpaduIecKuMy CXeMaMu;

3bdeKTUBHO 3alIOMMHATD U CUCTEMATU3UPOBATh MHMOPMALIUIO.

MOHMMATb ¥ MCIIO/Jb30BaTh MaTeMaTUYecKyue CpeacTBa HarIIgHOCTU (Tpaduku,
IuarpaMmbl, TaOIUIIbI, CXeMbI U Ip.) AJIS1 MJUTFOCTPALMM, MHTEpITpeTalun, apryMeHTaluu.

OB/aieHye YHUBEPCATbHbIMIY YU€OHBIMY KOMMYHUKATUBHBIMU JeACTBUSIMM:



OpraHu30BbIBaTh yUeOHOE COTPYIHUUECTBO M COBMECTHYIO JESITETbHOCTb C YUUTEIEM
M CBEPCTHMKAMM B ITPOIIECCEe pelIeHNs 3a/1aY;

B3aMMOJIE/ICTBOBATh ¥ HAXOIUTh OOIMe CcrocoObl paboThl; paboTaTh B TPYIIIE:
HaxXOAUTb OOIllee pellleHre M paspelaTb KOHGJIMKTbI Ha OCHOBE COTJIACOBAHMS MO3ULIUI U
y4€Ta MHTEPECOB; CIYIIATh MapTHEPA; GOPMYIMPOBATh, apTYMEHTVPOBATh ¥ OTCTauBaTh CBOE
MHEHNeE;

MIPOrHO3MPOBAaTh BO3HMKHOBEHME KOH(MIMKTOB IPU HAJIMUMM Pa3HBIX TOUEK 3PEHMs U
paspeliaTb KOHQIMKTBI HA OCHOBE YUYETA MHTEPECOB U MO3ULIMI BCEX YYACTHUKOB;

apryMeHTMPOBAaTh CBOIO TMO3UIMIO U KOOPAMHMPOBATH €€ C MO3ULMUSIMM TapTHEPOB B
COTPYIHMYECTBE IPYU BbIPAOOTKE OOIIETO pellleH)s] B COBMECTHOM AesiTeJIbHOCTH;

BBITIOJTHATh CBOIO 4YacTb paboOThl, [OOCTUTaThb KaueCTBEHHOIO pe3yJbTaTa WU
KOOPAVHUPOBATh CBOY HEMCTBUS C APYTUMM WIeHaMM KOMaH/IbI;

OIIEHMBATh KAYeCTBO CBOEro BKJIaAa B OOIIMI MTPOMYKT.

OB1aieHye YHUBEPCATbHBIMY YU€OHBIMI PEryJIATUBHBIMU TeCTBUSIMM:

CTaBUTh 1@, BbIOMpPATb U CO30AaBaThb aJTOPUTMbI [JII PeIIeHUs YUYeOHBIX
MaTeMaTUYeCKUX MpobiieM;

MJIAHUPOBATh UM OCYIIECTBJISTh [EeSITeIbHOCTb, HAMPaBJIEHHYIO Ha pelleHue 3aaad
MUCC/IeA0BaTEeIbCKOTIO XapaKkTepa.

dbopmynupoBaTh M yOepkuBaThb YueOHYIO  3amady, COCTaBJSITb IUIAH U
IOC/IeJOBATEeILHOCTD JeVICTBUIA;

OCYIIECTBJISITh KOHTPOJIb TIO 0OpasIy ¥ BHOCUTb HEOOXOAMMbIE KOPPEKTUBBI;

KOHTPOJIMPOBATh IIPOLIECC M Pe3yJIbTaT YUeOHOIM MaTeMaTU4eCKON AeITeIbHOCTH;

aZieKBaTHO OIIEHMBAaTb TPABUJIBHOCTb WJIM OIIMOOYHOCTb BBITIOJTHEHUS YUYEOHOM
3a7aun, €€ 0ObEKTUBHYIO TPYIHOCTDb U COOCTBEHHbIE BO3SMOXXHOCTU €€ pellleHms;

CMYaTh CIIOCOO MEMCTBMS M €ro pe3yyJbTaT C 3aJaHHbBIM 3TAJIOHOM C IIEJIbIO
OGHApYsKeHMS OTKJIOHEHUI U OTJIMUMIA OT TaJIOHA.

MpeABUIETh TPYIHOCTU, KOTOPbIE MOT'YT BO3HUKHYTD IIPY PeIIeHUM YUeOHOM 3a/1a4M;

IIOHMMATh IPUYMHBI, II0 KOTOPBIM He OBLUI JOCTUTHYT TpPeOYEMBbI pe3yabTaT
IeSTeJIbHOCTY, OIpenessiTbh IO3UTUBHbIE W3MEHEHMsS W HampaBjeHus, Tpeobyrolme
JaybHeIIen paboThl;

PeryJiMpoBaTh CIIOCOO BbIPASKEHMST SMOLINIA.

IIpenmeTHbIe pe3yabTaThl OCBOEHMS IMPOrpaMMbl II0 MaTeMaTMKe MPenCTaB/IEHbI IO
romaM OOy4yeHMSI B paMKax OTHOe/NbHbIX Y4YeOHBIX KypcoB: B 5-6 Kimaccax - Kypca
«Marematuka», B 7-9 Kjaccax - KypcoB «Aurebpar», «Il'eomerpusi», «BeposaTHOCTb U
CTaTUCTUKAY.

OEJNEPAJIbHAS PABOYAS ITPOI'PAMMA YVYEBHOI'O KYPCA
«MATEMATUKA». 5-6 KJIACCBI

Ienu n3ydyeHnst yae6HOro Kypca
[TpuopuTeTHBIMY 1eIIMU 0OyUYEeHNST MaTeMaTHKe B 5-6 Kjaccax SIBJISIFOTCS:

. nmpofoikeHne (GopMupoBaHMS OCHOBHBIX MaTeMaTMUYeCKUX TMOHSTUI (4MCIo,
BeIMYMHA, TreoMeTpuyeckas ¢urypa), obecreuMBalIMX MPEEMCTBEHHOCTb U
MepCIeKTUBHOCTb MaTeMaTnueCKoro o6pa3oBaHys 00yUaIoIIXCs;

. pasBUTHE MHTEJUIEKTYaJIbHBIX M TBOPUYECKMUX CIIOCOOHOCTeN obydatommxcst ¢ 3I1P,
MO3HaBaTeJIbHOM aKTUMBHOCTM, MCCIENOBATEIbCKUX YMEHUM, MHTepeca K MU3y4YeHUIO
MaTeMaTUKU;

. nonBeneHne obyyvaroimxcst ¢ 3[IP Ha JDOCTYMHOM IJIs1 HUX YPOBHE K OCO3HAHMUIO
B3aMMOCBSI3M MaTeMaTUKI U OKPY’KAIOIero Mmpa;

. dbopmupoBaHne (QYHKIMOHAJIBHON MaTeMaTMUeCKoil TI'PAMOTHOCTU: YMeHUs
pacmosHaBaTb MareMaTudyeckue OOBEKTbI B peaIbHbIX JKM3HEHHBIX CUTYaIMSX,
MIPUMEHSITb OCBOEHHbIe YMEHMS AJISI pellleHus MPaKTUKO-OPUEHTMPOBAHHBIX 3afadu,



MHTEPIPEeTUPOBaTh TOJIydYeHHbIe pe3y/lbTaThl M OLIEHMBAaTh MX Ha COOTBETCTBUE

MPaKTUYECKOM CUTYAIIUA.

OcHOBHbIE JIMHUM COMEPKaHMsI Kypca MaTeMaTuK B 5-6 Kjaccax — apudmernyeckas
M TeoMeTpuuecKas, KOTOpble pas3sBMBAIOTCS Mapa/leJIbHO, KaXXaasi B COOTBETCTBUM C
COOCTBEHHOJ JIOTMKOM, OJHAKO, HEe HEe3aBUCMMO OAHA OT APYroi, a B TECHOM KOHTAaKTe U
B3aMMOJeiCTBMM. Takke B Kypce IPOMCXOOUT 3HAKOMCTBO C 3JIEMEHTaMM ajaredpbl U
OIMCATEJIbHOM CTaTUCTUKMA.

W3yueHne apudpMeTnyecKoro Marepuajia HauMHaeTCsl CO CMCTeMAaTU3aluu U PasBUTUS
3HAHMII O HATyPWIbHBIX UMCJAX, I[IOJyYEeHHbIX B HadaJbHON 1Koje. [Ipu sTom
COBEpIIIEHCTBOBAHME BBbIYMCIUTEIbHONW TEXHUKM U (HOPMUPOBAHME HOBBIX TEOPETUUECKUX
3HAHMIA COYETAETCSI C Pa3sBUTUEM BBIUMCIUTEIBHOM KYJIbTYPbl, B YaCTHOCTM C OOy4YeHMEeM
MPOCTEMIIMM TpUEMAM THPUKUAKMA WM OLEHKM pe3yJbTaTOB BbIUMC/IEHUI. V3yueHue
HaTypaJbHbIX YMCEJI MPOMOJIKAeTCS B 6 Kjacce 3HAKOMCTBOM C HAYaJIbHBIMM IOHSITUSIMU
TEOPUM JeJIUMOCTH.

Ipyroy KpymnHbIi GJIOK B copepskaHmu apubMeTM4ecKon JIMHUM — 3To Apobu. Havano
M3yuYeHMs: OObIKHOBEHHBIX ¥ IeCATUYHBIX Apo6eii OTHeCeHO K 5 kiaccy. DTO IepBbiil 3Tal B
OCBOEHMUM Jpob6eli, KOTaa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMM UIESIMM, IIOHITUSIMM TEMBI.
[Ipy sTOM paccMOTpeHMe OOBIKHOBEHHBIX [Opo6eli B IIOJHOM OObEMe IpellecTByeT
M3YYEHUIO AECSITUYHBIX IPOOEN, UTO Ieeco00pa3sHO C TOYKM 3PEHUS JIOTMKM WM3JIOKEHUS
YMCJIOBOM JIMHMM, KOTJa IpaBWIa OEMCTBUI C JEeCITUYHBIMM APOOSMMU MOXKHO OOOCHOBATh
YK€ W3BECTHbIMM QJITOPUTMaMM BBITIOJHEHNUSI HEMCTBUMA C OOBIKHOBEHHBIMM IPOOSIMU.
3HAKOMCTBO C [JeCATUYHBIMM APOOSAMM  pPaCIIMPUT BO3MOSKHOCTM [JISI TIOHMMAaHMS
00YyYaIOIIMMMCS TTPUKJIATHOTO MTPUMEHEHMs] HOBOM 3aIMCH TIPY M3YUYEHUM APYTUX MIPEeIMETOB
U TIpU TIPaKTUYECKOM MCIO0JIb30BaHUM. K 6 KjlacCy OTHECEH BTOPOJ 3Tall B U3YUYEHUM IPOOeN,
Ife IIPOMCXOIOUT COBEPIIEHCTBOBAHME HABBIKOB CpaBHEHMS U IpeoOpasoBaHus Ipobeii,
OCBOEHJME HOBBIX BbIUMC/IUTEIbHBIX aJTOPUTMOB, OTTAaUMBaHMe TEXHUKM BbIUMCIIEHUN, B TOM
ylicJie 3HAUEHMI BBIPaKEHMI, COJepKallMX U OOBIKHOBEHHbIE, U [OeCATUUHbIe Apobwu,
yCTaHOBJIEHME CBsI3€/i MEXIY HMMM, paCCMOTpeHMe IPUEMOB pellleHus 3amady Ha apoou. B
Hauajie 6 Kj1acca MPOMUCXOIUT 3HAKOMCTBO C ITOHSITMEM IIPOIIEHTa.

OCO6GEHHOCThIO U3YUYEHMST ITOJIOXKUTEIbHbBIX Y OTPUIIATEIbHbBIX UMCeJ SIBJISETCS TO, UYTO
OHM TaKyXe MOTYT pacCMaTpPUBaThCS B HECKOJBKO 3TamoB. B 6 kiacce B Hauaje M3ydeHUS
teMbl «IToIOKMUTEIbHBIE M OTPULIATE/IbHBIE UMC/Ia» Bbigessercs moaTema «llenbie uncia», B
paMKax KOTOpOM 3HAaKOMCTBO C OTPMLATEIbHBIMM  UMCAaMM U JEUCTBUSIMU C
MTOJIOKUTEbHBIMM Y OTPUILIATEIbHBIMM UMCJIAMM IIPOMCXOAUT Ha OCHOBE COMEepP’KaTeJIbHOTO
MmoAxo/a. DTO MO3BOJISIET HAa JOCTYITHOM YPOBHE IMO3HAKOMMUTH YYallMXCS MPAKTUUECKU CO
BCEMM OCHOBHBIMM ITOHSTUSIMU TE€MBI, B TOM UMCJIE ¥ C IIpaBUJIaMy 3HAKOB IIPY BBIITOJTHEHUN
apudmeTmueckux mencTBuil. VsyueHue palMOHAJbHBIX YMCEI Ha 3TOM He 3aKOHYMTCS, a
OyIeT IMpOJOJIKEHO B Kypce ajrebpbl 7 Kjacca, UTO CTaHET CAeAYIOLIMM ITPOXOIOM BCEX
MIPUYHIUIIMAIBHBIX BOIIPOCOB, TEM CAMbIM pasfejieHMe TPYTHOCTEN ObJieryaeT BOCIIPUSTHE
MaTepuasia, a paclpemeieHue BO BpeMeHM CIOCOOCTBYET IPOYHOCTU HproOpeTaeMbIxX
HaBBbIKOB.

[Ipy o0OyueHMM pelIeHMIO TEKCTOBBIX 3amad B 5—6 Kjaaccax MCIIONb3YIOTCS
apudmermueckme TPUEMBI pellleHMs. TeKCTOBble 3aJauy, pellaeMble TIpU OTPaOOTKE
BBIUVMCJIATEIbHBIX HAaBBIKOB B 5—6 Kjaccax, pacCMaTpMBAIOTCS 3afauy CAENYIOIIMX BULOB:
3aJauy Ha JBVDKEHMe, Ha 4YacTM, Ha TOKYIIKM, Ha paboTy ¥ MPOM3BOIUTEIbHOCTh, Ha
MPOLIEHThI, Ha OTHOIIeHusT ¥ Ipornopuuu. Kpome Toro, obyuarwiiuecss 3HAKOMSITCS C
MpMéMaMM pelleHus 3amay [epebOpoM BO3MOSKHBIX BapMaHTOB, ydyaTcsl paboTaTb C
mnHbopmaimei, npeacTaBjaeHHON B (popme TabIMIL WJIM TMarpaMM.

B  ®epmepanbHOii  paboueit  mporpaMme  IMpeaycMOTpPeHO  (GOpMUpOBaHUE
MPOIIeIEeBTUYECKUX a/ireOpandecKux mpeacrasieHnii. BykBa Kak CMMBOJI HEKOTOPOI'O YMCJIa B
3aBMCUMOCTY OT MaTEMaTUYECKOTO KOHTEKCTa BBOIUTCS MOCTENeHHO. bykBeHHast CMMBOJIMKA
IIMPOKO MCIIOJb3YEeTCS IPEXKAE BCEro Jisg 3alMCU OOLIMX YTBEPSKAEHWUIM U IIPENJIOSKEeHMN,



dbopmyn, B YaCTHOCTM [OJIS1 BBIUYMCIEHUS] TeOMETPUUECKUX BeJMUMH, B KauyecTBe
«3aMeCcTUTessI» Yncia.

B kypce «Marematuku» 5-6 KIaccoB IIpeiCTaBjeHa HarJsigHas TreoMeTpus,
HalpaBjeHHas] Ha pa3BUTHME OOPAa3HOrO MBbIIUIEHNS, MPOCTPAHCTBEHHOTO BOOOpPaXKeHMs,
M300pasUTENbHBIX YMEHMIA. OTO BaKHBIM 9Tall B M3YYEHUM T€OMETPUM, KOTOPBIN
OCYIIECTBJISIETCSI HAa HAIVISIAHO-TIPAKTMUECKOM YPOBHE, ONMMpPAeTCsl Ha HarasigHO-oOpasHOe
MBbIIIIJIEHME OOyyYarolmXcsl. bosbIiast posib OTBOOUTCS MPAKTUUECKON HesSTeIbHOCTH, OIBITY,
9KCIIEpUMEHTY, MoaepoBaHuio. O6yJaroecs: 3HaKOMSITCSI C TeOMeTpUYecKMu purypamm
Ha TJIOCKOCTY U B IIPOCTPAHCTBE, C MX MPOCTENIIMM KOHOUTYpaLUSIMMA, YIaTCs M300paskaTh
MX Ha HEJMHOBAHHOM M KJIeTuaToyu Oymare, pacCMaTpMBAIOT MX IIPOCTENIMe CBOMCTBA. B
mpolecce M3yYeHMUs] HAIJIIOHON TeOMeTpMM 3HaHMUs, ITOJTyYeHHble OOYYarolIMMUCS B
HaYyaJIbHOI IIKOJIE, CUCTEMATU3UPYIOTCS Y PACIIUPSIIOTCS.

MecTo yu4eO0HOro Kypca B Y4e0HOM IIaHe

CorslacHO yue6HOMY ILIaHY B 5-6 Kjaccax M3y4aercsl MHTerPMPOBAHHBIA IIpeaMeT
«MaremaTuka», KOTOPbIN BK/IIOYAaeT apudMeTnuecKuii MaTepuas 1 HarjIsiIHYI0 TeOMeTpHIo, a
TaK)Ke IPOIeNeBTUUECKIE CBEeeHNs U3 aJreGpbl, 3JIEMEHThI JIOTMKM M Havajia ONMMCcaTeIbHOM
CTAaTUCTUKMA.

VueGHbI/i IUIAH HAa M3yYyeHMe MaTreMaTMKu B 5-6 Kjaccax OTBOAMT He MeHee 5
yueOGHbIX YacOB B HEMIEJII0 B TeUEHMe KaKIOro rofa ooyueHusi, Bcero He meHee 340 yueGHBIX
YyacoB.

COJEPXAHUME YYEBHOT'O KYPCA «<MATEMATUKA» (I1I0O TOJAM
OBYYEHUNA)
5 KJIACC

HarypanbHble unc/ia 1 HYJIb

HarypanbHoe uncio. Psig Hatypanbhbix umcest. Yncno 0. Mi306paskeHne HaTypaabHbIX
YCeJI TOYKaMM Ha KOOPAMHATHOM (UMCJIOBOM) IIPSIMOIA.

[TosuiMoHHass  cucTemMa  cuMciaeHus. “PumMckasg Hymepanuss Kak  IIpUMep
HETIO3MLIOHHOM CUCTeMBbI cumcieHns* . JlecsTudHas cucTeMa CUMCIeHusI.

CpaBHeHMe HATYPaJbHbBIX YMCENI, CPAaBHEHME HATYPAJbHbBIX uncesn ¢ HyJeéM. Crocobbl
cpaBHeHMs1. OKpyTJieHMe HaTypaJbHbIX UycCes.

CrokeHMe HaTypaJbHBIX YMCEN; CBOVCTBO HYJSI MPU CJIOKeHUM. BbrumraHme Kak
IeiCTBMe, OOpaTHOe CJOXKEeHMI0. YMHOKeHMe HaTypajbHbIX 4YMcCes; CBOMCTBA HYJIS U
eOVHUIIBI TIPY YMHOXKeHuM. [lesleHne Kak HeicTBue, 06paTHOoe YMHOXKeHMI0. KOMIOHEHTbI
OeiCTBUIA, CBSI3b Mexay Humu. [IpoBepka pesysbTaTta apu@meTMueckoro AelCTBUSL.
[TepemecTuTenibHOE M COYeTaTeNbHOE CBOMCTBA (3aKOHbBI) CJIOKEHUS U YMHOXEHMS,
*pacripeiesIMTesIbHOe CBOVICTBO (3aKOH) YMHOKEHMS *.

Wcnonb3oBaHne 6yKB 1111 0003HAYEHMST HEM3BECTHOTO KOMITOHEHTA M 3aIMCU CBOMCTB
apubMeTUUECKNX TEMCTBUIA.

*Ilenmutenn M KpaTHbIe uMcia™, pasyoskeHne Ha MHOXuUTeaM. [IpocTbie M COCTaBHbIE
uncna. *TTpusnaku genmumoctu Ha 2, 5, 10, 3, 9%, JleseHue ¢ oCTaTKOM.

CreneHb C HaTypaJbHbIM ITOKa3aTeJeM. 3amyuchb YMCiaa B BUAE CYMMbBI pPaspsiTHbIX
cJlaraeMbiX.

UncioBoe BbIpakeHMe. BbIumciieHne 3HAYEHMII UMCIOBBIX BbIPAsKEHMI; TTOPSIOK
BBITTOJTHEHUST JeicTBMil. Vcrmosib30BaHMe TIpU  BBIUMCJIEHUSIX TI€PEMECTUTENIbHOTO U
COUeTaTeJIbHOTO CBOWCTB (3aKOHOB) CJOKEHMSI U YMHOMKEHMs, *pacrpeneauTeIbHOro
CBOJICTBA YMHOKEHUS *.

Opoou
[IpencraBienne o Apobyu Kak crocobe samucy 4yacTu BenunHbl. OObIKHOBEHHBIE

1
3H€CI) n gajiee * *0003HAUYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCA B O3HAKOMUTECJIIBHOM IIJIaHE. He,uaror
CaMOCTOATEIILHO ONPEACIIACT 00BeM n3y4aeMoro Marepualia.



apobu. IlpaBuyibHbIe ¥ HempaBwibHble Apobu. CwmelllaHHasg OpoOb; HpencTaBeHNUe
CMeIIIaHHOM ApoOu B BUIE HENPaBWIbHOM IpoOM ¥ BbIAeJEHMEe IeJ0i YacTy 4Yuciaa U3
HenpaBWIbHOM Jpobu. M3obpaxkeHue Opobert TOUKAaMM Ha 4YMCIOBOM mpsiMoi. OCHOBHOe
cBoiicTBO mpob6u. *Cokpaiienne apobGent. IlpuBemeHue Apobyu K HOBOMY 3HAMeHAaTesIo ™.
CpaBHeHMe pobei.

CrnoskeHne 1 BbluMTaHMe Apo6ert. YMHOKeHMe 1 fejieHne npobeii; B3aMMHO-0OpaTHbIe
npobu. *HaxoskaeHue 4acTy 1eJI0r0 U 1eJI0T0 0 ero YacTu ™.

HecsitmyHast  3ammch  gpobGen. [IpeacraBieHue OecsITUYHON [OApob6u B BuUme
0OBIKHOBeHHON. M300paskeHne HOecITUYHBIX MApoOeii TOUYKaMy Ha YMCJIOBOW ITPSIMOMN.
CpaBHeHMe IeCITUYHBIX IPO6eit.

Apudmernueckue OENCTBUS C OeCITUYHbIMU ApoOsmMu. *OKpyrieHue mecSITUUHBIX
npobeit™.

PelieHne TeKCTOBBIX 3aa4

PellieHne TeKCTOBBIX 3aga4y apubMeTM4ecKuM crocobom. *PeliieHne gormueckmux
3amau. PerieHne 3amau rmepeGOpoM BCeX BO3MOXHBIX BapuaHTOB ™. Vcrosb3oBaHue Ipu
pelleHny 3aAa4d TabJINI] U CXEM.

Peltenne 3amay, comepskalliMX 3aBUCMMOCTM, CBSI3bIBAIOIIME BEIMYMHBI: CKOPOCTb,
BpeMsI, PacCTOsIHME; 1I€Ha, KOJIMYECTBO, CTOMMOCTb. ENMHMIIBI M3MepeHus: Macchl, 06'bEMa,
LIeHbI; pPACCTOSIHUSI, BpemeHM, cKopocTtu. CBSI3b MEXAY eIMHUIAMM M3MEPEeHMS Kaxkaou
BEJINYMHBI.

Peliienne ocHOBHBIX 3a/a4 Ha ApOO.

[IpencraBiieHne JaHHBIX B BUAe TaGJ NI, CTOJOYATHIX JMarpaMM.

HarnsigHass reomerpust

HarsisamHble npencraBiiennst o Gurypax Ha IVIOCKOCTM: TOYKa, IpsMasi, OTPE30K, JIyY,
yroJI, JIOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroj. IIpsiMoi, ocCTpslii, Tyrou u
pa3BEPHYTHIE YIJIbI.

InuHa oTpeska, MeTpUYECKMe enVHUIbl IMHbL [lJMHa JIOMaHOM, MepuMeTp
MHOT'OYTOJIbHMKA. VI3MepeHe 1 MOCTpOoeHe YTIJIOB C IIOMOIIbIO TPAHCIIOPTHPA.

Harnsiguble mpencraBieHuss o  ¢urypax Ha  IUIOCKOCTM:  MHOTOYTOJIbHUK;
MPSIMOYTOJIbHMK, KBaZIpaT; TPEYTOJIbHUK, *0 paBeHCTBe huryp *.

W3o6pakenne ¢uryp, B TOM unMcIe Ha Kiaetdyator Oymare. *Iloctpoenne
KOH(Urypauuii U3 4acTeil MpsMOi, OKPY;KHOCTM Ha HEJMHOBAHHOM M KJeT4aToy Oymare™.
Wcnonb3oBaHme CBOMCTB CTOPOH M YIJIOB IIPSIMOYTOJIbHMKA, KBaJIpaTa.

[Tnomags MPSIMOYTOJIbHUKA " MHOT'OYTOJIbHUKOB, COCTaBJIEHHBIX "3
MPSIMOYTOJIBHMKOB, B TOM 4mcyie Guryp, n3o0pask€HHbIX Ha Kjeruartoy Oymare. EmmHMIIBI
M3MepeHMs TUIOIIAIN.

*HarnsimHble TMpeNCTaBjieHMss O IPOCTPAHCTBEHHBIX (QUIypax: IPIMOYTOJbHbIN
napajuiesienuiesn, Kyo, MHOrorpaHHuku. M3sobpaxkeHue IPOCTENIINX MHOTOTPAaHHUKOB.
PasBépTtku ky6a m mapautenermnena. CosmaHue MoOfesell MHOTOTPAaHHMKOB (M3 Oymarwu,
MIPOBOJIOKM, TUTACTUIIMHA U AP.)*.

*O6bEM MPSIMOYTOJIBHOTO Tapasiiesiennmnena, Kyoa. Equuniibl usmepennst o6béma *.

6 KJIACC

HarypanbHble yncia

Apudmernueckue AeMCTBMS C MHOTO3HAUHBIMM HATypaJbHbIMM unciaamMu. YucaoBbie
BbIpaskeHMsl, TOPSIOK IeICTBUI, UCIIOJIb30BaHMe CKOOOK. VcIioIb30BaHmMe Ipy BbIUMC/IEHUSIX
MepeMeCcTUTEIbHOTO M COYEeTAaTeJIbHOTO  CBOWMCTB ~ CJIOKEHUSI M YMHOMKEHMS,
*pacrpenenTeIbHOrO CBOMCTBA YMHOKeHMs. * OKpyIJIeHNe HaTypaIbHbIX YMCell.

Ienurtenu 1 KpaTHbIE 4KCIa; *HaMOOIBIINI OOIIMI [eJUTENb M HauMeHbIllee obiiee
KpartHoe. [leMMOoCcTb CyMMBbI U ITpousBefeHus *. JlejieHne ¢ OCTaTKOM.

Opoou
OO6BIKHOBEHHAsT Ipo6b, OCHOBHOE CBOMCTBO ApoOM, cokpaileHnue apobei. CpaBHeHMe



" yropsimounBaHue apooeii. Perienne 3amay Ha HaXOKIEHME YaCTy OT I€JIOTO U IIeJIOro IO
ero yactu. [Ipo6HOe uMcao Kak pe3ysbTar Aesnenus. [IpencraBieHyne NeCSITUYHOM APOOU B
BUAe OOBIKHOBEHHON OpOoOM U BO3MOKHOCTDb IIPEICTaB/IEHMS OOBIKHOBEHHON IpOOM B BUE
necsaTMyHOM. [ecatuuHble npobu M MeTpudeckas cucreMa Mep. ApudmMeTnueckne OeiCTBUS
Y YMCJIOBbIE BbIPAXKEHMSI C OOBIKHOBEHHBIMM U IECITUUHBIMU JPOOSIMUA.

OrHotienne. [leneHne B jaHHOM oTHouleHuu. *Maciita6™, nmponopius. [Ipumenenne
MIPOTIOPIIUI TIPY PEIIeHNN 3a1a4.

[Tonsite mpoleHTa. BbluMcieHmMe MpPOIEHTA OT BEIVMYMHBI M BEJIVYMHBI TIO €€
MPOIEHTY. BbIpakeHre MPOIEHTOB AECITUYHBIMU Opobsimu. PellleHne 3amad Ha MPOIEHTHI.
BrIpaskeHne OTHOIIEHNS BeJIMYMH B IIPOLIEHTaX.

ITonokuTenbHbIE U OTPULIATEIbHbIE YMC/IA

[MonoxkutesmbHble ¥ OTpulaTeNbHble unciaa. Llespie umciaa.  *Mopysib  umcia,
reoMeTpuueckas MHTepIperanus MomyJs umcia™. MsobpaskeHue umcesa Ha KOOPAMHATHON
npsamMoit. *UncioBbie IPOMEKYTKH *.

CpaBHenue umcena. Apudmernyeckue OEUCTBUS C  TOJOXKUTENbHBIMU U
OTPULIATENIbHBIMY YMCJIAMMA.

[IpsimoyrosibHast cucTeMa KOOpPAMHAT Ha IIocKocTM. KoopamMHaTel TOYKM Ha
maockocTy, abcuucca u opamuHata. [locTtpoeHme Toyek M GuUryp Ha KOOPAMHATHONM
TIJIOCKOCTH.

BykBeHHbIEe BbIpa’keHUS

[IpymeHeHve OYKB IJjIs1 3amMCM MaTEMAaTUYECKMX BBIPAKEHUN U TIPEIJIOKEHMUIA.
CaoiicTBa apudmeTnueckmx neiicTBuii. “ByKBeHHbIe BbIPasKEHMS 1 UMCIIOBbIE TOACTaHOBKM. *
DykBeHHbIe DPABEHCTBA, HAXOXKAEHME HEM3BECTHOrO KOMIOHeHTa. Dopmyiibl; hopMyJibl
nepuMeTpa 1 IJIOoIaaM MPSIMOYTO/IbHMKA, KBaipaTa, *06b€Ma mapaiesnennmena u kyba®.

PenreHne TeKCTOBBIX 3a5a4

PellieHne TeKCTOBBIX 3agauy apubMeTM4YecKuM crocobom. *PeliieHne IOrmueckux
3amau. Perrenne 3amau nepe6opom BCex BO3MOSKHBIX BaApMAHTOB. *

Perienne 3amau, comepskaliyxX 3aBMCUMOCTM, CBSI3bIBAIOIIMX BEIMYMHBI: CKOPOCTb,
BpeMsl, pPacCTOsIHME; IieHa, KOJMUYECTBO, CTOMMOCTb; ITPOU3BOIUTENILHOCTh, BpeMs, OObEM
pabotbl. EquHuiibl M3mMepeHus: Macchl, CTOMMOCTH; PAacCTOSIHUSI, BpeMeHM, ckopocTi. CBsi3b
MEXIY eOVHUIIaMM U3MEePEeHMS KayKI0/ BEJIMYMHbI.

Perienne 3amay, CBSI3aHHBIX C OTHOIIIEHMEM, IPOMOPIMOHAJIBHOCTBIO BEJIMUMH,
MIPOIIEHTAMM; pPellleHe OCHOBHbBIX 3a/1a4 Ha IPOOY U MPOIIEHTHI.

*OueHKa 1 MpUKMUIKA, OKPYTJIeHMe pesyibTaTa ™.

*CocTaBjieHrie 6YKBEHHBIX BbIpaskeHMI 110 YCJIOBUIO 3aaun *.

[IpencraBiieHNe JaHHBIX C TTOMOIIBIO TaGaui U auarpamm. CTosiGyaTbie AyarpaMMbl:
yTeHMe U nmocTpoenne. YteHne KPyroBbixX AMarpamMm.

HarnsigHast reomeTpust

Harnsimabie pencraBieHust 0 ¢purypax Ha IJIOCKOCTU: TOYKa, ITpsiMasi, OTPe30K, JIyd,
YTOJ1, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

*B3auMHOe pacIiOJIo’KeHMe [OBYX IPSIMbIX Ha IUIOCKOCTH, IapaljieibHble IMpsSMbIe,
MepIeHIVKYJIIpHbIe MpsiMbie *. VI3sMepeHne pacCTOSTHUI: MEXIY IBYMST TOUKaMM, OT TOUKU 10
TIPSIMOJA; IJIMHA MapIIpyTa Ha KBaJIpaTHOWM CETKe.

W3mepeHne 1 OCTpOeHME YIJIOB C TIOMOIIbIO TPAaHCTIOPTUPa. Buabl TpeyrojbHUKOB:
OCTPOYTOJIbHBIN, TPSIMOYTOJIbHBINA, TYIIOYTOJIbHBINA; PaBHOOEIPEHHBIN, PaBHOCTOPOHHUIN.
YeTbIpEXYTOMbHUK, TpUMepbI YEThIPEXYTOJIbHUKOB. [TpsiMOYTOJIbHUK, KBazpar:
MCITO/Ib30BaHMe CBOJCTB CTOPOH, VIJIOB, auaroHaieir. *M3obpaxkeHue TreoMeTpUUYecKmux
buryp Ha HeIMHOBAHHON Oymare C WMCIIOJb30BAaHMEM IIMUPKYJIS, JIMHENKY, YTOJbHUKA,
TpaHcnoptupa *. [TocTpoeHns Ha KjieTyaton 6ymare.

[TepymeTrp mHOroyrosibHMKa. IloHsITMe TUIOIIAAM GUTYPHI; €IMHUIIBI M3MepeHMs
miowmaayu. [IpubmskéHHoe u3MepeHne momany Guryp, B TOM uMcjie Ha KBagpaTHOM ceTke. *
[TpubmskéHHOE M3MepeHue IIMHbI OKPYKHOCTH, IJIOMIAAN Kpyra *.



*CuUMMeTpus: lIeHTpajbHasi, OceBas M 3epKajbHas CUMMeTpuu. IlocTpoeHue
CUMMETPUYHBIX QUTyp *.

*HarnsimHble TIpencTaB/JIeHUsI O MPOCTPAHCTBEHHbIX (Gurypax: mapajiienenunen, Kyo,
npusMa, MMpaMmaa, KOHYC, UMJIMHApP, wap u cdepa. M3obpaxkeHne HTPOCTPaHCTBEHHbBIX
dburyp. I[Ipumepbl pa3sBEPTOK MHOTOTPAHHMKOB, IMAMHApa M KoHyca. CosmaHue mopesnen
MIPOCTPAaHCTBEHHBIX GUTYp (M3 6ymaru, MPOBOJIOKH, TIJIACTWINHA U JP.).

[Touatue o6béma; emuHUIBI u3MepeHUsT o060bemMa. OOBEM IPSIMOYTOJBHOTO
napasuiesenumnena, kyoa*.

IINIAHUPYEMBIE ITPEIMETHBIE PE3VYJIbTATbBI OCBOEHUS ITPOT'PAMMDbI
YUEBHOT' O KYPCA <MATEMATUKAN».

OcBoenne yuebHOro Kypca «MaTtemaTnka» B 5-6 Kj1accax OCHOBHOJ IIKOJIbI O/DKHO
obecreunBaTh JOCTVKEHME CJIETYIONIMX IMPeIMETHbIX 00pa30BaTeIbHbIX Pe3yIbTaTOB:

5 KJIACC

Yucna u BbIYUCTIEHNUS

OpreHTUpOBATbCSI B TOHSITUSIX M OINEpPUpPOBaTh Ha 0A30BOM YpOBHE TepMMHAMM,
CBSI3aHHBIMM C HATypaJIbHbIMU UMCIaMM, OObIKHOBEHHBIMU U JeCITUYHBIMU IPOOSMMU.

CpaBHMBATh ¥ YIIOPSIIOYMBATh HATypajbHbIE YMCIA, CPaBHMBATh B TMPOCTEMIINX
CTyYastx OObIKHOBEHHbIE APOOMU, IeCSITUYHBIE OPOOMU.

COOTHOCUTb TOYKY Ha KOOPAMHATHOM (UMCJIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €M
YMCJIOM U U300paskaTh HaTypaJsibHbIE UMC/ia TOYKAMM Ha KOOPAMHATHOM (UMCJIOBOM) MPSIMOM.

BoimonHaTh  apudMeTnveckue  IENCTBMS C  HATypPIbHBIMM  UMCIaMM, C
OOBIKHOBEHHBIMM APOOSIMM B IMTPOCTENIINX CITyYasiX.

BBITIOSTHATD TPOBEPKY, IPUKNUIKY PE3Y/IbTATa BHIUMCIEHUIA.

OKpyrasaTh HaTypaJibHbIE UMCIIA.

PenieHne TeKCTOBBIX 3a5a4

Pemiatb  TekcTOBble 3amauM  apudbMeTHMYECKMM CIOCOOOM UM C  TOMOIIbIO
OpraHM30BaHHOT'O KOHEYHOTO Mepebopa BcexX BO3MOKHBIX BapMAHTOB (IIPY HEOOXOAMMOCTHU C
HaIpaBJISIOIIEN TTOMOIIIbIO).

Pemiatp 3amaum, comepskailye 3aBUCUMMOCTM, CBSI3bIBAIOLIME BEJIVYMHBI: CKOPOCTb,
BpeMsl, pacCTOsIHME; 11eHa, KOJMUeCTBO, CTOMMOCTD (IpY HEOOXOIMMOCTH C MUCIOJIb30BaHUEM
CITPaBOYHOM MHGOPMAINN).

Wcnonb3oBaTh KpaTKue 3ammucy, CXeMbl, TabJInIIbl, 0003HAUEHUST TIpYU pellleHn 3aaad.

[Tosnb30BaTbCsl OCHOBHBIMM €IMHMIIAMM M3MEPEHMs: IIeHbl, MAacCChl; PACCTOSHMUS,
BpeMeHM, CKOPOCTU; BbIpaKaTb OJHM €OVHUIIbI BeJIMUMHBI uepe3 aApyrue (Mpu HeoOXOoAMMOCTHU
C OTIOPOV Ha CIIPABOYHYIO MHGPOPMAIINIO).

W3BnekaTh MHpOpMalyio, rpeacraBjieHHy0 B Tabjulile, Ha CTOJOYATON AMarpamme,
MHTEPIPeTUPOBaTh NpeACTaBJIeHHbIe JaHHbIe, CIIOIb30BaTh JaHHbIE TIPU pellleHnN 3a7ay.

HarnsigHast reomeTpust

[Tonb30BaTbCsSl TEOMETPUUECKMMM TTOHATUSIMM: TOYKA, TpsiMasi, OTPe30K, JIyd, YToJI,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[TpyBOAUTH TIpMMEpPBI OOBEKTOB OKPYKAIOIIEro Mypa, MMEKIMX (POopMy M3yUEeHHbIX
reomMeTpuyecKkux Guryp.

Vcnonb3oBaTh TEPMMHOJIOTMIO, TpU HEOOXOOMMOCTM IO BU3yaJbHOM OIOpE,
CBSI3aHHYIO C YIJIaMM: BepIIMHA, CTOPOHA; C MHOTOYTOJbHMKAMM: YTOJI, BEepIINHA, CTOPOHA,
IMaroHajib; C OKPY>KHOCTbIO: paguycC, AMaMeTp, LIEHTP.

N306paskaTh M3y4YeHHbIE reoMeTpuyeckre GUrypbl Ha HEJIMHOBAHHOM ¥ KJIETYaTOM
6ymare ¢ TOMOIIIbIO LIUPKYJISI U IMHENKY (TTOCie COBMECTHOT'O aHajIu3a).

HaxoguTh IJMHBI OTPEe3KOB HEMOCPeACTBEHHBIM M3MEpPEHMEM C TIOMOIIBIO JIMHENKH,
CTPOUTH OTPE3KU 33JJaHHOM IJIMHbBI; CTPOUTb OKPY>KHOCTb 3aJaHHOT'O pajuyca.



Vcnonb3oBaTh CBOMCTBA CTOPOH U YIJIOB TPSMOYTOJbHMKA, KBaapara s UX
MIOCTPOEHMsI, BbIUMCIIEHMSI TIJIOLAAN U IIepuMeTpa.

Bbrunciiath nepuMeTp U IJIOMIAIb KBaJpaTa, IPSIMOYTOJIbHMKA, GUTYD, COCTaBIEHHBIX
U3 MPSIMOYTOJIbHUKOB, B TOM umciie GuUryp, n3o0paskéHHbIX Ha KjieTyaTou Gymare.

[Tonb30oBaTbCsE OCHOBHBIMM METPUYECKMMM eIVHUIIAMU U3MepeHUs IJIMHBI, TJIOIIaIN;
BbIpakaTb OJHM €AVHMIIBI BeJIMUMHBI uyepe3 Apyrue (IpU HEOOXOAMMOCTM C OIOpOM Ha
CIIPaBOYHYIO MHGOPMALIMIO).

PacnosHaBaTh napasuienenurnes, Kyo, UCIONIb30BaTh TEPMIHOJIOTHIO: BEPIINHA, pebpo
rpaHb, U3MepeHUsl; HaXOOUTh M3MepeHMsI Mapasuiesenniesa, Kyoa.

Beruncnsats 06béM Kyba, mapasuiesenuiesa 1o 3aJaHHbIM M3MepeHusIM (C OIopoy Ha
aJITOPUTM YUeOHbBIX AEeCTBUN), TI0JIb30BAThCS eIMHUIIAMU M3MepeHus 0ObEMa.

Perrats HecoHbBIe 3a7auM Ha M3MepeH)e reOMeTPUUeCKMUX BeJIMUMH B IIPAKTUUECKUX
cutyauusx (mpy HeOOXOAMMOCTY C BU3YaIbHOM OMOPOIA).

6 KJIACC

Yucsia v BbIYMC/I€HUS

OpueHTUpOBaTbCSI B IOHSITUSIX M OIEpPUPOBaTh Ha 0a30BOM YpPOBHE TEPMMHAMM,
CBSI3aHHBIMM C Pa3/IMYHBIMM BUAAMM YMCEJ U CIIOCOOaMM UX 3aIUCHU, TIEPEXOANUTH (eC/IU 3TO
BO3MOJYKHO) OT OTHOM (hOPMBI 3aMICH UMCIa K IPYTON.

CpaBHMBATh M YIOPSIAOUYMBATD I€JIble YMCJIa, OOBIKHOBEHHBIE U EeCSITUYHbIE OPOOH,
CpPaBHMBATD UMCJIA OTHOTO U Pa3HbIX 3HAKOB.

BbinmosiHATh apudmeTnyeckue AENCTBUMS C HATypaJbHBIMM UM I€JIbIMM UYMCIAMMU,
OOBIKHOBEHHBIMM ¥ JTECATUYHBIMM JIpPOOSIMM, TIOJIOKUTEJbHBIMM ¥  OTPUIIATEIbHBIMU
YYCITAMMA.

BbIuncisiTh 3HAUYEHUSI UMCIOBBIX BbIPAKEHWMI, BBIMOJHITD MPUKUIKY W OIEHKY
pesysibTaTa BBIUMCJIEHUI; BBIMIOJHATh MPEOOPa30BaHMsI UMCIOBBIX BBIPAKEHMI HAa OCHOBE
CBOJICTB apudMeTnyecKux AeiCTBUIA.

COOTHOCUTb TOUYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIMM €ii YMCJIIOM U
1300paXkaTh YMC/Ia TOUKAMM Ha KOOPAMHATHON MPSIMOM, HAXOAUTh MOAYJIb YMCJIA.

COOTHOCUTb TOYKM B MPSIMOYTOJIbHOV CUCTEME KOOPAMHAT C KOOPAMHATaMM STOM
TOYKIU.

OKpYyTJIATH LIeJIble YKCIIa U TeCITUUHbIE APo6U (110 06pasily), HaXOOUTh TTPUOIIMKEHNST
ymces.

UmncoBbie M OYyKBEHHbIE BbIPAKEHMS

OpueHTUpOBaTbCSI B TOHSITUSIX M OIEpPUPOBATh Ha 0A30BOM YpOBHE TEpMMUHAMM,
CBSI3aHHBIMM C 3alMChIO CTEMEeHM YMCIa, HAXOOUThb KBafgpaT M KyO YMCIa, BbIYUCIATDH
3HAUYEHMS MPOCTENIINX UMCIOBbIX BbIPAKEHMI, COIEPKAIINX CTEIIEHN.

[Tosnb3oBaTbCs MpU3HAKAMU IeIMMOCTY (MPU HEOGXOAMMOCTHM C OMOPOM Ha aJrOPUTM
MpaBwWIa), pacK/JIabIBaTh HaTypaabHbIE UMC/Ia Ha MTPOCThIe MHOXXUTEJIN.

*ITosib30BaThCst MacCIITaboM *, COCTABJISITh ITPOIIOPIIMY U OTHOIIEHMS.

Wcnonb3oBaTh OYKBBI MJIsI OOO3HAUEHMSI YMCENT TIPU 3alMCU  MaTeMaTUUeCKUX
BbIDaKEHMII, HAXOOUTb 3HAaueHMss OYKBEHHbIX BbIPAKEHMI, OCYIIECTBJISII HEOOXOAVMbIe
MO CTAaHOBKM U ITpeoOpa3oBaHMsI (C ONIOPOI Ha AJITOPUTM YUEOHBIX TECTBUIA).

HaxoauTb Hen3BeCTHbI KOMIIOHEHT paBEHCTBa.

Penrenne TeKCcTOBBIX 3aa4

Peliath MHOTOIIIaroBble TEKCTOBBIE 3amauy apudMeTMUYeCKUM CIIOCOOOM C OIOpoit
Ha BOTIPOCHBIN TIaH.

Pemiath mpocreiiiiive 3amaun, CBS3aHHbIE C OTHOIIIEHMEM, MPOMOPIVOHATBHOCTHIO
BEJIMUMH, ITPOIIEHTaMM; pelllaTh TPY OCHOBHbIE 3aauy Ha APOOU U MPOIIEHTHI.

Pemiath 3amaum, copepskailiie 3aBUCUMMOCTM, CBSI3bIBAIOIIME BEIUUYMHBI: CKOPOCTb,
BpeMsl, pacCTOsSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 0O'béMa
paboThbl, WMCIOb3ysT apudbMeTHUeCKue [OeiCTBUS, OLIEHKY, MPUKUAKY; IOJIb30BAThCS



eIVHUIIAMY U3MEepPEHMSI COOTBETCTBYIOIINX BEJTUUMH.

CocTaBnsiTb OYKBEHHbIE BBIPAKEHMS [0 YCJIOBMIO 3aJauM IIOC/TIE COBMECTHOTO
aHaM3a.

W3BnekaTh MHpOpMaIMIO, MpeaCcTaBJIeHHYIO B Tabauilax, Ha JIMHEIHOM, CTOJI6YaTON
WM KPYTOBOJ AMarpamMmax, MHTEPIPeTUPOBaTh IMpeCTaBJIeHHble NaHHbIE; MCITOIb30BaTh
JaHHbIE TIPY pelleHny 3aa4.

IIpencraBagth MHPOPMALMIO C TMOMOIIBIO Tab/Mll, JIMHEIHOM M CTOJOUYATOM
IVarpaMm.

HarnsigHas reomerpust

[TpuBOAUTE TIpUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIMX (GOpPMY M3YUEeHHBIX
reoMeTPUYECKNUX TJIOCKUX U MPOCTPAHCTBEHHBIX (GUTYD, MPUMEPhI PABHBIX M CUMMETPUYHbBIX
¢uryp.

N306paskaTh C MOMOIIBIO IVPKYJIS, JMHENKM, TPAHCIIOPTMPA HAa HEJIMHOBAHHOM U
KJeTyaToii Oymare u3y4deHHbIe IUIOCKME TreoMeTpudeckue GuUrypbl M KOHpUrypammm,
CUMMETPUYHbIE PUTYPBI.

VimeTb TipeAcTaBeHNE O FeOMETPUUECKUX MOHATUSIX: PaBEHCTBO GUryp, CUMMeTpHs,
OCb CUMMETPUU, LIEHTP CUMMETPUN.

HaxoguTb BeIMYMHBI YIJIOB M3MEpPEHMEM C IOMOIIbIO TPAHCIOPTUPA, CTPOUTD YTJIbI
3aIaHHOM BEJIMUMHBI, IIOJb30BAaTbCS TMPU peIIeHuM 3amad TPagyCHOM Mepoul YIJIOB,
pacIo3HaBaTh Ha YePTEXXaxX OCTPBIN, IIPSIMOM, Pa3BEPHYTHIN U TYIION YIJIbL.

BbruncsiTh AJIMHY JIOMAaHOM, TIepMMETP MHOTOYTOJIbHUKA, ITOJIb30BAaThCSl €IMHUIIAMMU
M3MepeHMs IJIMHBI, BbIpaXkaTh OJHU €OVHUIIbI U3MEPEHMST IJINHbBI Yepe3 ApyTHe.

Haxomgutb, WMCMONb3ys 4YepTEXXHbIE WHCTPYMEHTbI, PACCTOSTHMUSI: MEXKIY OBYMS
TOYKaMM, OT TOYKM A0 MPSIMOM, IJIMHY ITyTH Ha KBaJAPATHOM CETKeE.

Bbruncisate 1miomianab (Guryp, CoCTaBJIeHHBbIX M3 MPSIMOYTOJIbHUKOB, MCIIOJIb30BaTh
pasbueHre Ha MPSIMOYTOJIbHUKM, HA paBHble GUTYPhI, JOCTpauBaHue AO MPSMOYTOJIbHUKA;
MOJIb30BaTbCSI OCHOBHBIMM €OVHUIIAMM WM3MEepEeHMs TUIOLIAM; BBIpasKaThb OMHU E€OVIHUILIBI
MU3MepeHMsl IUIOIIanM uepe3 Apyrue (MpyM HEOOXOOMMOCTM C OINOPOM Ha CIPAaBOYHYIO
nHbOpMaIInio).

Pacrio3HaBaTh Ha MOJENSIX U M300paKEHUSIX MUPAMUIY, KOHYC, IIVJIMHIAD,
MCIIO/Tb30BaTh TEPMUHOJIOTUIO: BepIIHA, peOpo, rpaHb, OCHOBaHMe, PAa3BEPTKA.

N306paskaTh Ha KJIeTYaToi 6ymare IMpsMOYTOJIbHbIN IMapasuiesiennIes,.

Bbruncyiarb 0OGBEM  IPSIMOYTOJIBHOTO — MMapasuiesienuiena, Kyba, I0Ib30BaThCs
OCHOBHBIMM €IVHUIIAMU M3MEPEeHUs] 06'bEMA; BbIPasKaThb OOHM €OVMHMUIIBI M3MepeHMs] 06bEMa
yepes apyrue (C OMOPOoN Ha CIIPaBOYHYIO MHOOPMALNIO).

Pellath HewIOKHBbIE 3aJauyM HA HAXOXKAEHME TeOMETPUYECKMX BEJIMUMH B
MPaKTUYECKUX CUTYAVSIX (TIPY HEOOXOIMMOCTH C BU3YaIbHOM OIIOPON).

DOEJEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOTI'O KYPCA «AJITEBPA». 7-
9 KJIACCBI

Lenu n3ydyeHnss yue6HOro Kypca

AJre6pa SIBJISIETCSI OJHMM U3 OIOPHBIX KYPCOB OCHOBHOM IIIKOJIbI: OHAa OGeCIieunBaeT
U3ydyeHne Apyrux AUuCHMIIJIMH, KaK €CTEeCTBEHHOHAay4YHOI'O, TaK ¥ T'YMaHUTApHOI'o IIMKJIOB, eé
OCBOEHMe HeOOXOIMMO ISl TIPOAOJIKeHUST 06pa3oBaHMs U B TOBCETHEBHOM KU3HU. Pa3Butue
y 00yUaroIIXCs Hay4YHBIX MIpeCTaBJIEHNI o] IPOUCXOKAEHUN
M CYLIHOCTU ajrebpamyveckux abCTpakiuii, CIIocobe OTpakeHMsI MaTeMaTMUEeCKOM HayKO
SIBJIEHMI ¥ TIPOLIECCOB B TPUpPOAE U OOILeCTBe, POJIM MAaTEMaTMUECKOTO MOIEIMPOBAHUS B
Hay4YyHOM ITO3HAHMM U B MPAKTUKE CIIOCOOCTBYET (pOpMUPOBAHMIO HAYYHOTO MUPOBO33PEHMS
¥ KauyeCTB MbIILIEHNST, HEOOXOAMMBIX [IJIST afalTalyy B COBPEMEHHOM LIM(GPOBOM OOIIIECTBeE.
WsyueHnne anredbpbl eCTeCTBEHHBIM 0OOpa3oM obecIieurBaeT pasBUTHE YMeHUs HaOJIlodaTh,
CpaBHMBATb, HAXOAUTb 3aKOHOMEPHOCTM, TpeOyeT KPUTUUYHOCTM MBIIIUIEHUSI, CIIOCOOHOCTU
apryMeHTMPOBAaHHO OOOCHOBBIBATbH CBOM [OEMCTBUS ¥  BBIBOABI, (HOPMYJIMPOBATh



yTBepkaeHnsi. OcBoeHMe Kypca ajrebpbl 0b6ecreumBaeT pasBUTHE JIOTMUECKOTO MbIIIIEHNS
0OYYaIOIIMXCS: OHU UCIIONB3YIOT NeNyKTUBHbBIE M MHIYKTUBHBIE PACcCyXIeHMsI, 000011eHe 1
KOHKpeTM3almuioo, abcrparupoBanve u aHajgoruio. OOyueHme anrebpe IMpefdrosaraeT
3HAUMUTEJbHbIT ~ OOBEM  CAMOCTOSITENIbHOM  AESTEJbHOCTM  OOYYaloIMXCSl, IO3TOMY
CaMOCTOSIT€JIbHOE pellleHre 3a/a4 eCTeCTBEHHbIM 00pa3soM SB/ISIETCS — peau3alnen
IesITeTbHOCTHOTO TIPUHLIMIIA OOYYeHMs.

B crpykType mporpammbl yueOGHOro Kypca «Ajredbpa» OCHOBHOI IIIKOJbI OCHOBHOE
MeCTO 3aHMMAIOT COAepsKaTeJbHO-MeToauMueckue JHUM: «Umcia ¥ BBIUMCIEHUS»;
«Anrebpanueckyie BoIpaskeHUsI»; « Y paBHEHMST M HepaBeHCTBa»; « DyHkimmn». Kaxkmas ns aTux
coJiepyKaTeIbHO-MeTOANYECKUX JIMHUM DPa3BMBAETCS HA MPOTSIKEHMM TPEX JIeT U3YUYEHUS
Kypca, eCTECTBEHHbIM 00Pa30oM IeperuieTasiCb ¥ B3aMMOJIECTBYS C IPYTMMM €ro JMHUSIMA. B
XO0[le M3y4eHMs] Kypca OOYYaroIIMMCSI TPUXOAUTCS JIOTUYECKM PACCYKAATh, MCIIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHbIN SI3bIK. B CBSI3M € 3TUM 11€J1eCO06Pa3HO BKJIIOUNTH B MPOrpPamMMy
HEKOTOpPbIE OCHOBBI JIOTMKY, MPOHM3BIBAIOIIME BCE OCHOBHbBIE DPasfesibl MaTeMaTH4eCcKOro
006pasoBaHMSI M CIOCOOCTBYIOIIME OBJIAIEHUIO OOYYaloOIIMMUCS OCHOB YHUBEPCAJTbHOTO
MaTeMaTUUeCcKoro s3bika. Takum o06pa3oM, MOKHO YTBEPXKIATb, UTO COMEp>KaTeJbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Ayirebpa» SIBJIIETCSI €T0 MHTEr PUPOBAHHBIN XapaKTep.

Copepskanme JimHUM «4YMcia ¥ BBIUMCIEHUSI» CIYKUT OCHOBOM [JIS1 Ja/IbHEMILIEero
M3yYEeHNST MaTEMATUKM, CITOCOOCTBYET Pa3sBUTUIO Y OOYUYAIOIIMXCST JIOTMYECKOT'O MBIIIIEHMSI,
dbopMupoOBaHMIO yMEHMS ~TIOJIb30BaTbCSl ~ aJrOPUTMaMM, a TakKke MPUOOPETEHNIO
MPaKTUUECKUX HAaBBIKOB, HEOOXOOMMBIX IJIS1 TOBCEIHEBHOW >KM3HU. Pa3BuTHME TMOHSATUS O
yyicJie B OCHOBHOM IIIKOJIE CBSI3aHO C PAalMOHAJIbHBIMM ¥ MPPAlMOHAJIbHBIMM YMCIAMU,
(opmupoBaHuemM IpeacTaBJeHUA O OeMCTBUTEILHOM 4Yucje. 3aBepllieHye OCBOEHUS
YJCJIOBOV JIMHUYM OTHECEHO K CTapIlemMy 3BeHy 00I1ero o6pa3oBaHmsl.

CopepykaHue ABYX aaredbpanmyeckux JMHUIA - <«AJrebpandyeckyue BBIPBKEHUSI» WU
«YpaBHeHUSI ¥  HEpaBeHCTBa»  CIOCOOCTBYeT  (OPMMPOBAHMIO Y  OOYYAIOIIMXCS
MaTeMaTMUECKOTO armrapara, HeoOXOAMMOrO Ji pelleHus 3aJay MaTeMaTMKM, CMEXKHBIX
MPeIMETOB M MPaKTUKO-OPUEHTMPOBAHHBIX 3a7ady. B OCHOBHOM IIKOJIe YYeOHbII MaTepuas
TPYNIVPYETCS BOKPYT PAIMOHAJIbHBIX BbIpaykeHMi. AJirebpa IeMOHCTPUPYET 3HAaYeHUe
MaTeMaTUKM KaK SI3bIKa [JI MMOCTPOEHMS MaTeMaTUUeCKUX MOJIeJIeN, OMMCAHNS ITPOIECCOB U
SIBJIEHUI peayibHOTO Mupa. B 3amaun o6yueHust ayire6pe BXOAST TaKKe JajbHENIIee pa3BUTHe
aJITOPUTMUYECKOTO MBIIIUIEHMS, HEOOXOAMMOro, B YAaCTHOCTM, [JII OCBOEHMSI Kypca
MHGOPMATUKY, M OBJIaZleHKe HaBbIKaMM [IeIYKTUMBHBIX paccyskaennit. IIpeobpasoBanne
CUMBOJIbHBIX (OpPM BHOCUT CBOM CIlenuM@uueckuii BKJIaJ B pasBUTME BOOOpasKeHMS,
CITOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

CopepskaHue GYHKIMOHATbHO-TpaOUUECKOV JIMHUM HaleJeHO Ha IOoJydyeHue
IIIKOJIbHMKAMM 3HaHM O QYHKIMSIX KaK BayKHENIIIe) MaTeMaTUIeCKOW MO IS OTIICAaHUS
M MCCIeIOBaHMS Pa3HO-0Opa3HbIX MPOIIECCOB U SIBJIEHMI B IpuUpoae u obiiectse. VM3yueHne
9TOTO MaTepuaja CIIOCOOCTBYET PasBUTUMIO Y OOYYAIOIIMXCS YMEHMUs MCITOJIb30BaTh
pasMyHbie BbIPA3UTEJIbHbIE CPENCTBA SI3bIKA MATEMATUKM — CJIOBECHbIE, CMMBOJIMYECKIUE,
rpaduyeckme, BHOCUT BKJIaA B (OpPMMPOBaHME IIPEACTABJIEHUII O PpOJM MaTeMaTUKU B
PasBUTUM LIMBUIN3ALUA U KYJIbTYPBI.

MecTo y4e6HOro Kypca B y4e0HOM IJIaHe

CornacHo yueGHOMY IUTaHY B 7-9 Kjaccax mM3ydaeTcss y4YeOHBIM Kypc «AJurebpa»,
KOTODBIM BKJIIOYAeT CJIeflyIolllie OCHOBHbIE Pa3zesibl conepskaHus: «Uucia u BpIUMCIEHUS»,
«Anrebpanueckye BbIpasKeHUsI», « Y paBHEHMS M HEpaBEHCTBa», « DyHKIMM».

Yueb6HbBIN TJIaH Ha M3yueHue anaredpbl B 7-9 Kjaccax OTBOAUT He MeHee 3 yueOHbIX
YacoB B HEZIENIO B TeUeHMe KasKIOoro roga oO6ydyeHus1, BCEro 3a Tpu roja ooydeHus — He MeHee
306 yueOHbBIX UacoB.



COJEPXAHUME YYEBHOT'O KYPCA «AJITEBPA» (ITO TOOAM OBYUYEHUNS)

7 KJIACC

Unciia v BbIYMC/IEHUS

IIpoby OOBIKHOBEHHbBIE U ECATUYHbIE, TIePexXol] OT OAHOV (OPMBI 3aluCK OApodel K
npyrovi. [loHsSTME  palMOHaJBHOTO 4YMC/Ia, 3alicCh, CpaBHEHMWE, YIOPSIOYMBaHME
palVOHAIbHBIX uiMces. ApudmeTnyeckme AENCTBUS C palMOHAJIbHbIMM unciamu. PeriieHne
3a/1a4 U3 peasbHOM MPaKTUKM Ha YaCTy, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM ITOKAa3aTeIEM: OIpenesieHye, Ipeobpa3oBaHe BbIpasKeHMI Ha
OCHOBe OTIpeieJieHNs], 3aNMCh OOJBILLINX UNCEL.

[TpouieHTBI, 3amyuCh MPOLEHTOB B BUAEe APOOM M Ipobu B BuUAE IPOLEHTOB. Tpu
OCHOBHbI€ 33/1a4M Ha MPOIIEHTHI, PellIeHNe 3a/1a4 U3 PeaslbHOM ITPaKTUKNA.

[IprMeHeHMe TPU3HAKOB [EJMMOCTH, Da3joKeHMe Ha MHOKUTENM HaTypaabHbIX
yuces.

PeanbHble 3aBUCHMOCTHM, B TOM YMCJIe TIPSIMasi M 06paTHast MPOTIOPIMOHATIbHOCTH.

AnredpanuecKkue BbIpaskeHUST

[lepemeHHbIe, UMCIOBOE 3HAUEHME BbIPasKeHMSI C lepeMeHHO. [lomycTumble 3HaUeHMST
nepeMeHHbIX. [lpencTaBiieHne 3aBUCUMOCTM MEXIY BeJMUMHAMM B Buue (GOpPMYJIbL.
Berunciiennst mo opmyiam.

[Ipeobpa3oBaHne OyKBEHHBbIX BbIP@KEHWUN, TOXKAECTBEHHO paBHbIE BbIPAXKEHMS,
MpaBujia MpeobpasoBaHMss CyMM U ITpOM3BeNeHNIA, TTpaBuia PacKpPbITUSI CKOOOK M TIpUBEIEHUS
[MOOOHBIX C/IaraeMbIX.

CBoiicTBa CTerneH C HaTypaabHbIM ITOKa3aTesIeM.

Opgnounensl u MHorowieHbl. CrerneHb MHorouieHa. CriokeHMe, BbIUYMTAHUE,
YMHOK€HMEe MHOrousieHOB. POpMyJibl COKpAIIEHHOTO YMHOKEHMS: KBaApaT CyMMbl U
KBaapaT pasHoctu. @opmysia pasHOCTM KBaAparoB. PasjioxkeHMe MHOTOWIEHOB Ha
MHOXUTEJIN.

YpaBHeHUs

VYpaBHeHMe, KOpeHb  YypaBHeHUs, TpaBua  IpeoOpa3oBaHMs  ypaBHEHMS,
PaBHOCWJIBHOCTb YPaBHEHUIA.

JIuHeliHOe ypaBHEHME C OOHOM IepPEMEHHOM, YMCI0 KOPHEN JIMHEHOIO ypaBHEHMS,
perieHre JIMHENHbIX ypaBHeHuit. CocTaBjieHMe ypaBHEHMI IO YCJIOBMIO 3amaun. PeliieHue
TEeKCTOBBIX 33J]au C TTIOMOII[bIO YpPaBHEHMIA. )

*JIuHeliHOe ypaBHEHMe C OBYMSI I€peMEeHHbIMM U €ero rpa(bMK;”Z. Cucrema naByX
JIMHEMHBIX ypaBHEHMM C OBYMsI IlepeMeHHbIMMU. PellleHme cucreM ypaBHEHMI CIIOCOOOM
MoACTaHOBKYU. [Ipumepsl pellieHMsI TEKCTOBBIX 33/1aU C TIOMOIIbIO CUCTEM YPaBHEHMIA.

DdOyHRUIMN

Koopamuara Touku Ha npsimoit. UnciioBble MPOMEXYTKU. PaccTosiHMe MeXIy OBYMSI
TOYKaMM KOOPIOMHATHOM ITPSIMOJA.

[TpssmoyronbHast cucrema Koopauuatr, ocu Ox u Oy. Abciycca M opaMHaTa TOUYKM Ha
KOOpIAMHATHOM IutockocTu. IIpumepsl rpadmkoB, 3amaHHbIx (opmysiamu. YreHue rpadukoB
peaybHbIX 3aBUCUMOCTEIA.

ITouste dyukmym. I'papuk yukmym. ConcrBa dyHRumiA. JInHeliHas QYHKOuUS, €€
rpadpuk. I'paduxk dbyukumm y = kx + b. *I'paduueckoe peliieHne JMHENHbIX YpaBHEHUN U
CHUCTeM JIMHEMHbIX YpaBHEeHMI ™.

8 KJIACC
Unciia ¥ BbIUMCIEHUSA
KsagpaTtubiii kopeHb u3 umcia. *Ilousatme 06 mppaumoHajbHOM uucie. JlecaTuyHbie

2
3H€CI) n gajiee * * 0003HAYEHBI TEMbI, U3YUCHUEC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Heaaror
CaMOCTOATEIILHO ONPEACIIACT 00BeM n3y4aeMoro Marepualia.



MPUOIVKEHMsT MPpaLMOHaIbHbIX umces *. CBoiicTBa apubMeTUUECKMX KBaJpaTHbIX KOPHE 1
UX TpUMeHeHue K TMpeoOpa3’OBaHMIO  UMCJIOBBIX  BBIPAKEHUN WM BBIYMCJIEHMSIM.
* [leicTBUTEIbHBIE UMCIIa ™.

CrerieHb C LIeJIBIM TTOKa3aTeseM 1 e€ cBoiicTBa. CTaHgapTHAas 3aMiCh YMCIIa.

AnredpanuecKkue BbIpaskeHUS

KBampaTtHbIl TpEXWIeH; pas3yiokeHe KBaIpaTHOTO TPEXWIEHAa Ha MHOKUTEIN.

Aurebpanyeckast n1po6b. OCHOBHOe CBOWCTBO ajrebpamyeckoir apoou. CroskeHue,
BbIYMTaHME, YMHOKEHME, eJieHMe anrebpandyeckmx Apobeit. PanyoHasibHble BBIDAsKEHNS U UX
npeobpasoBaHue.

YpaBHeHMsI 1 HepaBeHCTBa

KBagparHoe ypaBHeHMe, popMmyia KOpHel KBaapaTHOro ypaBHenus. *Teopema Buera™.
Pertenvie ypaBHeHMIA, CBOISIMXCSI K JIMHEMHBIM M KBagpaTHbIM. [Ipocreiiiiive apoGHO-
palyoHaIbHbIE YPAaBHEHMS.

*T'paduueckass uHTepripeTanyss ypaBHEHMII C [OBYMsSI IIePEMEHHBIMM U CUCTEM
JIMHEVHBbIX YpaBHEHMIA C OBYMs repeMeHHbIMM . [Ipumepbl peleHus: CUCTEM HeIMHENHbIX
YpaBHEHUN C ABYMSI TIepeMEeHHbIMMA.

Peliienne TeKCTOBBIX 3a7au aJrebpandeckuM CIIoCOOOM.

UncioBble HepaBeHCTBAa M MX CBOJCTBAa. HepaBeHCTBO ¢ OJHOM TepeMEHHOMN.
PaBHOCMIBHOCTD HepaBeHCTB. JIMHelHble HEpaBEHCTBA C OXHOM IepeMeHHON. CucTemMbl
JIMHEHBIX HEPABEHCTB C OJJHOM IepeMeHHO.

dyHKRIIMU

ITonstne ¢yukuumn. O6JACTb OIpemeNeHMsT M MHOXKECTBO 3HAYeHUI QYHKINUN.
Crnoco6bI 3amanust QYHKITMIA.

I'padbuk dyuxkuyum. Urenme cBoucTB PyHKIMM 1O e€ rpaduky. Ilpumepsl rpacdukos
(yHKIIMIA, OTpaskaIOIIMX peasibHbIE MPOIIECChI.

OYHKIIMM, ONMUCHIBAIOIIME MPSIMYIO M OOPaTHYIO MPOMOPILMOHAIbHbIE 3aBUCUMOCTH,
yx rpabukn. OyHKIMM y = x%y = x°,y = o Y Tk *['paduyeckoe pellleHNe ypaBHEHMIA

X

M CUCTEM ypaBHEHMI ™.

9 KJIACC

Uncia ¥ BbIYUCTIEHUS

PaioHasibHble  uMcIa, “MppalMOHA/bHbIe UMCIa, KOHEUHble U OGeCKOHeUHbIe
IecSITUYHble Npo6yu. MHOKECTBO eCTBUTENIbHBIX UMCEesI; HeMCTBUTEIbHbIE UMCIa Kak
6ecKoHevHbIe JIecSITUYHbIe Ipobu. B3auMHO OlHO3HAYHOE COOTBETCTBYE MEKIY MHOXXECTBOM
IEeVICTBUTEIbHBIX UMCesT M KOOPAVHATHOM TPSIMOIA.

CpaBHeHMe AelCTBUTEbHbIX uyces, apudmeTniecke AeMCTBUS C AeMCTBUTETbHbBIMMU
yycIamMu =,

PasMepbl 06BEKTOB OKPY’KaIOIIEro Mupa, JJIUTEbHOCTh MPOIECCOB B OKPY’KaloIleM
Mupe.

[IpubnukéHHOE 3HAuUeHMe BeTUUMHbI, TOUYHOCTb NpubaVsKeHnsi. OKpyrieHue 4ucel.
[TpukmaKa 1 olleHKa pe3yJIbTaTOB BbIUMCIIEHNIA.

YpaBHeHNA U HepaBEeHCTBA

JIunenHoe ypaBHeHMe. PerieHne ypaBHeHU, CBOISIIMXCS K JIMHEHBIM.

KBagpaTHoe ypaBHeHue. PellleHue ypaBHeHMM, CBOISIIMXCS K KBaApaTHBIM.
BbukBagpaTHoe ypaBHeHue. *IIpumepsl pellieHust YpaBHEHMIA TPETheii M YeTBEPTONM CTeleHeil
pasJIoKeHreM Ha MHOKUATESIN ¥,

Pelirtenne 1po6GHO-paIMOHAIbHBIX YPaBHEHMIA.

PellieHne TEKCTOBBIX 3a7a4 a/ireOpanyeckKuM MeTOIOM.

VYpaBHeHMe ¢ IBYMS ITepeMEHHBIMM U ero rpaduk. PellleHne cucteM ABYX JIMHEMHbBIX
ypaBHeHUI C ABYMs MepeMeHHbIMU. PellleHue cucTem ABYX YpaBHEHMIA, OAHO U3 KOTOPBIX
JIMHENHOe, a Ipyroe — BTOpOM cTerneHn. ['padmueckast MHTepIIpeTalNs CUCTEMbI YPaBHEHUN



C IBYMSI IIepeMeHHbIMMA.

PelieHne TeKCTOBBIX 3aa4 aareGpanyeckumM CriocoH6oM.

UncioBble HEPAaBEHCTBA U MX CBOVICTBA.

PelieHne nyMHENHBIX HEPABEHCTB C OJHOM MepeMeHHON. PellieHne cucTeM JMHENHBIX
HepaBeHCTB C OofgHOM nepeMeHHO. KBanparHbie HepaBeHCTBa. ['paduyeckass MHTepIpeTanus
HEPaBEHCTB M CUCTEM HEPAaBEHCTB C IBYMs lIepeMEeHHbIMMA.

dyHKRIIMN

KBagpatuunas ¢yHkuus, eé rpaduk u cBoiictBa. [lapabosia, KOOPAMHATHI BEPILMHBI
1apabosIbl, OCh CUMMETPUM TapaboJIbI.

I'paduku dyHKIIMIA: y = kx, y = kx + b, y = X%,
y = Joy = kunx CBOJICTBa.

Eq

YmucoBbie MOC/I€A0BATEIBHOCTU U IIPOTPECcCun

[ToHaTe  YMCIOBOM  TOCAENOBATENbHOCTM.  3aJaHue  I0CAed0BaTeIbHOCTYU
peKyppeHTHOV (opmMyJioi 1 GopMyJioi n-ro wieHa.

Apudmernueckass ¥ TreoMeTpuyeckas rmporpeccuu. @DopMmysbl  n-rO  ujeHa
apubMeTUUYECKON U TeOMETPUUYECKON MTPOrPeccuii, CYMMbI IIEPBBIX N WIEHOB.

*M306paskeHne YIeHOB apu(pMeTMUECKON 1 TeOMETPUUECKON MTPOrpeccuit TOUKaMu Ha
KOOPAVHATHOM IJIOCKOCTU. JIMHENHbIN U 3KCITOHEeHLIMAIbHBIN POCT.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIBTATBI OCBOEHUS ®EJEPAJIBHOM
PABOYE ITPOTPAMMEI KYPCA «AJITEBPA»

OcBoenne yuebHOro kypca «Ajnrebpa» Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
IO/DKHO — 0obecrieuMBaThb  JOCTIDKEHME — CJIEAYIONIMX  MPeIMETHbIX 00pa30oBaTebHBIX
pe3yJIbTaToB:

7 KITIACC

Unciia v BbIYMC/I€HUS

BbINO/IHSATD, coueTasi yCTHbIE ¥ MMCbMEHHbIE MTPUEMBI, apudMeTyecKme OeiCTBUS C
paIOHAIbHBIMU YMCIAMMA.

HaxoauTb 3HaueHMsT YMCIOBBIX BbIPaKEHUH; MPUMEHSATb Pa3HOOOpPasHbIe CIIOCOOBI U
MPUEMBI BBIUMCIIEHUSI 3HAUYEeHUM OPOOHBIX BbIPAKEHUN, COOEPXKAIMX OObIKHOBEHHbIE U
IEeCITUYHbIE TPOOU.

[TepexopuTtb OT ogHOM (GOPMBI 3aIMCK YKCeT K IPYyrou (IIpeobpa3oBbIBaTh JECITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B [IeCITUYHYIO, B YACTHOCTM B OECKOHEUHYIO [AeCATMYHYI0 nIpobb). CpaBHUBATh U
YIIOPSIOYMBATD pallMOHA/IbHbIE YMCIIA.

OKpyrasTh uncia.

BbINIOJIHATh TPUKUAKY ¥ OLIEHKY pe3yJibTaTa BbIYMC/IEHN, OIEHKY 3HaYeHUi
YMCJIOBBIX BBIPASKEHWIA.

BBITIOJIHATD OENCTBUS CO CTEMEHSMM C HATypaJibHbIMM IOKa3aTesssMyu (C OMOpOoV Ha
CIIPaBOYHYIO MHGPOPMAIIUIO).

[TpyMeHSTb NMPU3HAKY AETMMOCTH, PA3jIOsKeHe Ha MHOKUTEY HAaTypaIbHbIX YMCEJL.

Perrath mpocreiiiiie mpaKTUKO-OPMEHTUPOBAHHbIE 3a7jaui, CBSI3aHHbIE C OTHOIIIEHMEM
BeJIMUMH, MPONOPLMOHAIBHOCTBIO BeMUMH, IPOLIEHTaMM; MHTEPIPeTMPOBaTh pe3yJIbTaThbl
pellleHUsT 3a7a4 C YYETOM OrpaHMUYEHWN, CBSI3aHHBIX CO CBOVCTBAMM pacCMaTpPUBaEeMbIX
00'bEKTOB.

Anredopanueckye BbIpa>keHMSI

OpueHTHpPOBaTbCSI B MOHITUSIX M ONEepUpPOBaTh Ha 6a30BOM YpOBHe ajarebpanyeckon
TEPMUHOJIOTYEN Y CUMBOJIKOIA.

Haxogutb 3HaueHNs1 6YKBEHHBIX BbIPOKEHUI MIPU 3aJaHHBIX 3HAYEHUSIX TIePEMEHHbIX.

BoimosiHATh TIpeoOpa3oBaHMsI 1I€JIOTO BBIPAKEHMST B MHOTOWIEH IMpUBeNeHMEM



MOAOOHBIX C/IaraeMbIX, PACKPBITHEM CKOOOK.

BbINO/IHATh YMHOXXeHMe OJHOUJeHa Ha MHOTOWIEH M MHOTOWIeHa Ha MHOTOUJIEH,
MpUMeHSITh (OpPMYJIbI KBapaTa CyMMbl M KBagpaTa pasHOCTM (C OMOpOM Ha CIIPaBOYHYIO
MHGOPMAIINIO).

Ocy111ecTBISITh pasioKeHe MHOTOWIEHOB HA MHOSKUTENM C ITOMOIIbIO BhIHECEHMS 3a
CKOOKM OOIIEro MHOKUTEJISI, TPYIIITMPOBKY CJIaraeMbIX, IIPUMeHeHUsT (POpMYJT COKPAIIEHHOTO
YMHOKeHMSI (C OTIOPOV Ha CIIPABOYHYIO MHGPOPMAIINIO).

[TpumeHsTh TNpeobpa3oBaHMsI MHOTOWIEHOB /JIS peIIeHWus PasjauYHbIX 3amad U3
MaTeMaTUKM, CMEKHBIX ITPEeIMETOB, U3 peaJbHOM MPaKTUKM.

Vcmonb3oBaTh  CBOJCTBA  CTeNEHEM C  HATypaIbHbIMM  TIOKA3aTeasIMu  [JIJIsT
Mpeobpa3soBaHMs BbIpaskeHM (C OITOPON Ha CITPABOYHYIO MH(MOPMALNIO).

YpaBHeHMUsI 1 HepaBeHCTBa

Pelnrath iMHeHbIE YPaBHEHMS C OJHOM ITepeMEeHHOM, TPMMEeHSIS IpaBuJjia Iepexoa oT
MCXOJHOTO YpaBHEHMSI K PaBHOCWJIbHOMY emy. [IpoBepsiTh, SBJISIETCS M UYUCIO KOPHEM
ypaBHEHMSI.

VimeTb mpencTaBiieHMe O Tpadnueckux METOAAX MpPU PelleHNUM JIMHENHBIX YPaBHEHUN
U UX CUCTEM.

[Tom6upaTh mpUMepbI Map YKCesI, SIBJSIOIIMXCS PelleHeM JIMHENHOTO YpaBHEHMUS C
IBYMSI TIepEMEHHBIMM.

CTtpouTh B KOODAMHATHOM IJIOCKOCTM TpadMK JIMHEHHOTO YpaBHEHUSI C OABYMS
IepeMeHHBIMI; MTOJIb3YSICh IPadMKOM, IPUBOAUTD IIPUMEPDI PeIlleHNs] YpaBHEHMS.

Periath cucTeMbl OBYX JIMHEMHBIX YPaBHEHMI C IBYMs II€PEMEHHBIMM, B TOM UMUCJIE
rpadmuecky (C OTIOPOV Ha aJITOPUTM YUEOHBIX AEMCTBUIN).

CocraBnsaTh (TOC/Ie COBMECTHOTO aHa/M3a) M pellaTh JMHEWHOEe YpaBHEHMe WU
CUCTEMY JIMHEMHBIX YpaBHEHMII IO YCJIOBMIO 3aJaui, MHTEPIIPETUPOBATb B COOTBETCTBUMU C
KOHTEKCTOM 3a/1auy MOJTyYEHHbBIN pe3yJsIbTar.

Koopauuarts! u rpadpuru. @yHKIumn

M306pakaTh Ha KOOPAMHATHOM TIPSIMOM TOYKM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAM, JIy4M, OTpPe3KM, WHTepBaJIbl; 3allChIBATh YMCJIOBbIE TPOMEXYTKM Ha
ajreGpanyeckoM Ssi3bIKe.

OTmeuaTh B KOOPAMHATHOM IUIOCKOCTY TOYKM IO 33JaHHBIM KOOpAMHATAM; CTPOUTh
rpaduky auHerHbIX GYHKIMA. CTpouTh rpadmk QyHKIMM y = kx + b.

OmuchIBaTh C MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBMCUMOCTY MEKIY BeauumHamu (1o
aTOPUTMY YYeOHBIX [ECTBUNM): CKOPOCTb, BpEMS, pACCTOsIHME; IIeHa, KOJMUYECTBO,
CTOMMOCTbD; TPOU3BOAUTEILHOCTh, BpeMSs, 00BEM pabOThI.

Haxogutb 3HaueHye QyHKIMYU 1O 3HAYEHUIO €€ apryMeHTa.

[TounmaTp rpadmueckuit crocod MpeacTaBJaeHus M aHaIM3a HGopManym; U3BIeKaTh
Y MHTEPIPETUPOBATh MHMOPMAINIO 13 TPadUKOB PeasbHbIX IMPOIECCOB U 3aBUCUMOCTEN.

8 KJIACC

UYnciia ¥ BbIUMCIEHUS

Wcnonb3oBaTh Hava/ibHbIE MIPEICTaBIEHMSI O MHOXXECTBE Ie/CTBUTE/IbHBIX UMCes IS
CpaBHEHMSI, OKPYTJIEHUS ¥ BBIUMCJIEHU; M300paskaTh AEMCTBUTEIbHbIE UMCIA TOYKAMM Ha
KOOPIMHATHON IIPSIMOIA.

IIpumeHATb MOHATHE apU(METUUYECKOrO KBaJgpaTHOTO KOPHS; HaXOIUTh KBaApaTHbIE
KOPHM, MWCIOJb3ysl THpPU HEOOXOOMMOCTM  KaJIbKYJSTOP; BBIIOJHSATH  IPOCTEMIINE
Mpeobpa3soBaHMsT BBIPAKEHUM, COOepyKallMx KBagpaTHble KOPHM, WCIIOIb3ys CBOMCTBA
KOpHeI1.

Wcnonb30BaTh 3amMUcy GOJBIINUX M MaJIbIX UMCEJI C ITOMOILIBIO JNeCATUYHBIX Apobeit u
crenenei uncia 10.

Anredopanueckue BbIpa>keHMSI

[IpyMeHSITh MOHSTME CTENEHM C LEeJIbIM IIOKa3aTesjeM, BBIIOJHATh IpeoOpa3soBaHMs



BbIpake€HMI, COMepsKallMX CTeNeHM C IeJIbIM TToKasarejeM (C MCIOIb30BaHMEM CITPAaBOYHON
MHbOpMAINN).

BbIMIOSHATh ~ HEWIOKHBIE  TOXAECTBEHHble  IpeoOpa3oBaHMsI  PAIVIOHATbHBIX
BBIPaKEHMIT Ha OCHOBE MTPaBMJI IEeVICTBUI HaJi MHOTOUJIEHAMM U ajrebpanvyeckKuMm gpoosiVi.

PacknagpiBaTh KBaIpaTHBIN TPEXUJIEH HA MHOKUTEJIN.

[TpumeHsTh Mpeobpa3oBaHMsI BbIPAKEHMI [JIS1 pelleHMs] pa3IMYHbIX 3amad U3
MaTeMaTUKM, CMEKHBIX ITPEeIMETOB, U3 PeasbHOM MPaKTUKMA.

YpaBHeHMUsI 1 HepaBeHCTBa

Pemrath JsMHelVHbIe, KBaJpaTHble YypaBHeHUSI (C MCIOJIb30BAaHMEM CITIPABOYHOM
mHpopMaIMn) 1 paroHaJIbHbIe YPaBHEHMS, CBOISIIMECS K HUM, CUCTEMBI ABYX YPaBHEHMIA C
IBYMSI TIepEMEHHBIMM.

[TpoBoguTh mpoOCTeNIMEe MCCAEAOBAaHUSI YpPaBHEHMII M CUCTEM YpaBHEHMI, B TOM
yycse ¢ mpuMeHeHMeM rpad@uyeckux npeacTraBiaeHnii (YCTaHABIMBATh, MMEET JiM ypaBHEHUe
MM CUCTEMA yYpaBHEHUN pellleHMs], eC/iM MMeeT, TO CKOJIbKO, ¥ IIP.) C OTIOPOM Ha aJIFTOPUTM
YUYEOHBIX IECTBUIA.

[TepexoguTh OT c0BeCHOV (HOPMYJIMPOBKM 3amauM K €€ ajredpandeckoii MOAENN C
MIOMOIIbIO COCTAaBJIEHMSI YpPaBHEHMS WM CUCTEMbI YpaBHEHWUI, WHTEpIIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3ajauy MOTyUYeHHbIN pe3yJibTarT.

[IpMeHSITb CBOMCTBA UMCJIOBBIX HEPAaBEHCTB [JIs1 CpaBHEHMS, OII€HKM; peIllaTh
JIMHEHble HepaBeHCTBA C OJHOM IepeMeHHOM M MX CUCTeMbl; [aBaTh rpaduyeckyio
WJUTIOCTPALIVIO MHOXKECTBA pellleHNiI HEPaBeHCTBa, CUCTEMbI HEPABEHCTB.

DOyHKIUN

OnepupoBath Ha 6a30BOM YpOBHE (DYHKUIMOHA/IbHBbIE MOHSITUSI U SI3bIK (TE€PMMHBI,
CUMBOJINYECKMe 0O03HAuUeHNs); ONpeAessaTh 3HaueHue GQYHKIMM 10 3HAUEHUIO apryMeHTa;
omnpenessiTh CBOMCTBA PYHKIMM 1O e€ rpaduKy.

Crpoutb rpadyKy 37eMeHTapHbIX GYHKUMI Buaa , y = x°, ¥ = X°, y = Jx oYK

ER

OMMCHIBAaTh CBOMCTBA YMCJIOBOM GYHKIUM 10 e€ rpaduky (IIpyM HEOOXOAMMOCTU C
HaIPaBJISIOLIEN TOMOIIIBIO).

9 KJIACC

UYnciia ¥ BbIUMCIEHUS

CpaBHMBATh U YIOPSIOUMBATD palliOHAIbHbIE U MpPaAlLMOHA/IbHBIE UMCIIa.

BhinosiHATh apudmeTyeckme OeiCTBUs C paliOHaIbHbIMU YMC/IaMM, COUeTast YCTHbhIE
U MCbMEHHbIE ITPUEMBI, BBITIOJIHATDH BbIUMCIEHMS C MPPALIOHAIbHBIMM UMCIAMMA.

HaxopuTh 3HaueHMUsT CTeleHel C IeIbIMM IIOKa3aTeIsIMU M KOpHEN;, BbIUMC/IATh
3HAUYEHMS YMCJIOBBIX BbIPasKEHMIA.

OKpYIJIATh [eCTBUTEIbHbIE UMCJIA, BBIIOJHATh MPUKUOKY pe3ysbTaTa BbIYMCIIEHUH,
OIIEHKY YMCJIOBBIX BbIpaske€HMUIA.

VpaBHeHNS ¥ HepaBeHCTBa

PelllaTh JiMHElVHbIE ¥ KBaApaTHble YpaBHEHMS, YpaBHEHMsI, CBOISIIMECS K HUM,
MPOCTeIiIie JPOOHO-PalMOHAIbHbIE YPaBHEHNS.

Pelliath mpocrTeiiiiye CUCTEMbI IBYX JIMHEMHBIX YPaBHEHUI C IBYMS II€peMEeHHbIMU U
CUCTEMBI OBYX YpaBHEHUI, B KOTOPbIX OJHO YypaBHEHME He SBJIIeTCS JIMHENMHBbIM (110
BU3YaJIbHOM OIOpeE).

Pemiath mpocTeiiiiie TEKCTOBbIE 3a4auy ajaredpanruyeckKuM CIIOCOO0M C ITOMOIIBIO
COCTaBJIEHMS YPaBHEHMS MJIM CUCTEMbI IBYX YPaBHEHMI C ABYMs IIepeMeHHbIMMA.

[TpoBOAUTL TpOCTENIME WMCCIeNOBaHMS ypPaBHEHUN M CUCTEM YpaBHEHUI, B TOM
yyciie ¢ MpUMeHeHeM rpabuyeckux MpeacTaBieHnit (yCTaHaBIMBaTh, MUMEET JiM YpaBHEHME
MJIM CUCTeMa YpaBHEHMI pellieHus], eC/ii MMeeT, TO CKOJIbKO, U TIp.).

Pelllath JMHeliHbIEe HepaBEHCTBA, KBaApaTHble HEPaBEHCTBAa; M300paykaTb pellleHlue
HepaBeHCTB Ha YMCJIOBOI MPSIMOJ, 3alMChIBATh PEIIeHNE C ITOMOIIbIO CMMBOJIOB.



Pemiatp cucremMbl JIMHEMHBIX HEPaBeHCTB, CHUCTEMbl HEpaBEHCTB, BKJIIOYAOLIMe
KBa/IpaTHOE HEPaBEHCTBO; M300paskaTh pellieHye CUCTEMbI HEPABEHCTB Ha YMCJIOBOM MPSIMOA,
3aMyChIBaTh pelleHne ¢ TOMOILIbIO CMMBOJIOB.

Wcnonb3oBaTh HEpaBeHCTBA MPY pellleHMM pa3IMYHbIX 3a4a4.

dyHKRIIMN

PacnosHaBath  GyHKUMM  M3YUeHHbIX BUOOB. IlokaspiBaThb  CXeMaTUMYECKU
pacItoIosKeHe Ha KOOPAMHATHOM ITIOCKOCTU TpaduKoB GyHKIMII Bumga: y = kx, y =kx + b, , y

2 3 .
=ax" + bx tc, y = x,y = Jx Y = E B 3aBMCUMOCTM OT 3HaueHUH K03(bUIMEHTOB;

9
ONMCHIBATh CBOMCTBA QYHKIINIA.

CrpouTth 1 U306pasKkaTh CXeMaTUUECKN TpaduKy KBAAPATUUHBIX QYHKIMIA, OTIVIChIBATh
CBOMCTBA KBaApPaTUYHBIX QYHKIVI O UX rpadukam.

PacnosHaBaTh KkBagpatuuHyio GyHKUMIO 10 dopMmyse, MNPUBOOUTb IPUMEpPHI
KBaZpaTUUYHbIX QYHKIVI U3 PeaIbHOM XKU3HU, QU3UKM, T€OMETPUNA.

YucsioBble MOCIef0BaTe/IbHOCTU U IIPOrpeccun

PacrnosHaBaTh apudMeTHYECKYyI0 M TeOMeTPUUYECKYI0 IIPOTrpeccuy IIpU  pasHbIX
criocobax 3amaHus.

BhITTOSTHATD BBIUMCIIEHUST C MCIIO/Ib30BaHMEM (HOPMYJI h-TO ujieHa apudMeTnuecKon 1
reoMeTpuyeckoil Iporpeccuit, CyMMbl IepBbIX h UJE€HOB (C OMNOpPOJ Ha CIPAaBOUYHYIO
nHbOpMaIInio).

Peliath 3agmaun, cCBSI3aHHbIE C UMCJIOBBIMM I10CJA€NOBATENbHOCTSIMM, B TOM YMUCTIE
3a[1auy U3 peasibHOM KMU3HY (C UCIIOIb30BAHMEM KaJIbKYJISITOPA, IMGPOBLIX TEXHOJIOTUN).

®OENEPAJIbHASI PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA «'EOMETPUS ».
7-9 KJIACCBI

Lenu n3ydyeHnss yue6HOro Kypca

O6mmme ey nsydeHust yuebHoro kypca «I'eometrpusi» npegcrasiaensl B [IOOIT OOO.
OHM 3aK/TIOYAIOTCS, TIPEKIEe BCETO B TOM, YTO HAa YPOKaxX reOMeTpuy OOYUaIOIIUIACS YUUTCS
MPOBOIUTb  [TOKa3aTeJbHbIE  PACCYKAEHMSI, CTPOUTb JIOTMYECKME  YMO3aK/IIOUeHMs,
IIOKA3bIBaTh MCTUHHbIE YTBEPKIEHWUSI M CTPOUTb KOHTPIIPUMEPHI K JIOKHBIM, ITPOBOAUTH
pPacCy>KIeHusT «OT IMPOTUBHOTO», OTJIMYATh CBOMCTBA OT IPU3HAKOB, (OPMYJIMPOBATDH
obpaTHble yTBepKAeHMs. B o0yueHMM yMEHMIO pacCy)XIaTb COCTOUT  BaskHOE
BOCITUTATeJIbHOE 3HAUYeHMe WU3yueHUs TeoOMeTpUM, IWPUCYIee WMMEHHO OTe4eCTBEHHON
MaTeMaT1UeCKOi IIKOJIe.

BTopoii 1ie/iblo M3yUyeHUs] TeOMETpUM SIBJISIETCST MCIIOIb30BaHNe €€ KaK MHCTPYyMeHTa
MpM pelIeHUM KaK MaTeMaTUMYeCKMX, TaK U TMPaKTUUYECKUX 3amay, BCTPEUaAIoOIIVXCS B
peayibHOV JKM3HU. OTOMY COOTBETCTBYET BTOpAsl, BBIUMCIUTENbHAS JIMHUS B U3yYEHUM
reoMeTpuu B IIKoJIe. 11 9TOro yunTe o peKOMeHIyeTcs ToaoupaTh 3aAauy MPaKTUIECKOro
xXapakTepa [JI1 pacCMaTPUBAaEMbIX Te€M, YUYUTh OOYYAIOIIMXCS CTPOMTh MaTeMaTUuyecKue
MO/  peasbHbIX J>KU3HEHHBIX CUTyaluil, TPOBOAUTb BbIYMCIEHUS U  OIEHMBATb
aZIeKBaTHOCTb TOJIyYeHHOTro pesysibTaTa. KpaiiHe Ba)KHO NMOMUEPKMBATH CBSI3M T€OMETPUU C
IPYTUMU TIpeaMeTamMy, MOTMBMPOBATDb MCIIOJIb30BaTh ONPeIe/IeHNsI TeOMeTpUUeCKUX GUryp u
MOHSITUM, TEeMOHCTPUPOBATh NMPUMEHEHME MOJYUYEHHbIX YMEHUI B (QU3MKEe U TeXHUKe. DTU
CBsI3M HamboJsiee SIPKO BUAHBI B TemMaxX «Bekroper», «TpuroHomerpmuueckme COOTHOIIEHUS»,
«Meton koopaunHat» u «Teopema [Tudaropa».

MecTo y4eGHOro Kypca B yueOHOM IIaHe

CornacHo yyebHOMY IJIaHy B 7-9 Kilaccax m3aydaercsl yueOHbI Kypc «I'eomerpusi»,
KOTODBIM BKJIIOUAeT CJeAylollle OCHOBHble pasnenbl conepxkanusi: «['eomerpuueckue
¢burypsl 1 ux cBoiicTBa», «/3mMepeHrne reoMeTpMUYECKMX BEJMUMH», a TaKKe «JleKapTOBBI
-KOOpAMHATHI Ha IIOCKOCTU», «BekTtophl», «JIBmskeHms miockoctu» u «IIpeobpasoBaHus
HOL[O6I/IH».



Yueb6HbBIN TIJIaH MpeayCMaTpUBaeT M3yUyeHre TeoMeTpuu Ha 6a30BOM yPOBHE, MCXO[S
13 He MeHee 68 yyeOHbBIX YacOB B yUueOHOM TOZY, BCETO 3a TpU rojma OoOyueHus — He MeHee
204 yacos.

COJEP>KAHME YYUEBHOI'O KYPCA «I'EOMETPUSI» (ITO 'OJAM OBYYEHUS)

7 KJIACC

HauanbHble OHATUSA TeomeTpuu. Touka, mpsamasi, OTpe3oK, Jyd. YTou. Buasl yrios.
BeptukanbHble ¥ cMexxHble yribl. buccektpuca yria. JlomaHas, MHOI'OYTOJIbHUK.
[TapamiesbHOCTD U MEePIIEHANKY/ISIPHOCTD TTPSIMbIX.

*Cymmerprable durypsl. OCHOBHbIe CBOJICTBA 0CeBOii cummerpuy ™. IIpyumepsl
CUMMETPUM B OKPY’KAIOIIIEM MUPE.

*OCHOBHbIE MTOCTPOEHMSI C TTIOMOIIIbIO LIVPKYJIS U JIMHEKY *.

Tpeyronpunuk. BwicoTra, menmaHa, GMCCEKTpMca, MX CBOMCTBA. PaBHOOENpEHHBI U
PaBHOCTOPOHHUI TPeyroabHMKY. HepaBeHCTBO TpeyrobHMKa.

CBoiicTBa M TPU3HAKM PaBHOOENIPEHHOTO TpeyrojbHuKa. [IpusHakuM paBeHCTBA
TPEeyTOJbHUKOB.

CBoiicTBa M TpPU3HAKM TapaUleJIbHbIX MpsMbiX. CyMMa YIJIOB TpeyroJibHUKA.
BHenrnme yriibl TpeyroabHMUKa.

[TpsimoyrosibHBIN TpeyrosbHMK. CBOVMICTBO MeAVaHbI IIPSIMOYTOJIbBHOTO TPEYyTro/JIbHMKA,
MPOBENEHHON K rumoreHy3e. [IpM3HaKM paBeHCTBA IMPSIMOYTOJbHBIX TPEYTOJIbHUKOB.
ITpsIMOYTOJIbHBIN TPEYTOAbHUK C yrjioM B 30°.

HepaBeHcTBa B reomeTpuiu: *HepaBeHCTBO TPEYroOJIbHMUKA™, HEpaBEHCTBO O IJIMHE
JIOMaHOW, TeopeMa O OOJIbIIIeEM yIJie ¥ OOJIbIIIe CTOPOHE TPeyroyibHMKa. [leprneHankymsip u
HaKJIOHHasI.

*T'eomMmeTpuuecKoe MeCcTo Touek.” BiuccekTpiica yria u cepeIyHHbIN MePIeHanKYJIIp K
OTpe3Ky Kak reoMeTpuyecKyie Mecra To4YeK.

OKpYKHOCTh M KpYT, XOpaa M IOuMaMeTp, MX CBOWCTBA. B3aumMHOe pacroJioskeHue
OKpYy>XHOCTHU U ipsimoi. KacarenbHasi 1 cekyiasi K OKpy>kHOCTM. OKPY>KHOCTb, BIIMCAHHAS B
yroj. BrivcaHHas 1 onmcaHHast OKPY>KHOCTM TPEYTOJIbHUKA.

8 KJIACC

YerbipéxyronabHukn. [lapasienorpamMm, ero npusHaku U CcBoycTBa. YacTHbIe ciryyam
rapasuIeJIorpaMMOB (IIPSIMOYTOJIbHMK, POMO, KBagpaT), UX MPU3HAKM U CBOMCTBA. Tparenmusi,
paBHOOOKAS Tparenyusi, eé CBOVCTBA U Mpu3HaKu. [IpgMoyrosibHas Tparenys.

*Mertop, yaBoeHust MeauaHbl. LleHTpasbHas CUMMeTpHS.

Teopema @asieca M TeopemMa O MPONOPLUMOHATBHBIX OTpe3kax. CpemgHue JIUHUU
TpeyToJbHMKA U Tparenuu. LleHTp Macc TpeyroyibHMKA.

Ilomobue  TpeyroJbHMKOB, Ko3bduumeHT nomodbmus. IlpusHaku  momgobus
TpeyroJbHUKOB™. TIpumMeHeHre Og00MS TIpK pellieHny MPaKTUUeCKNX 3a1ad.

CpoyicTBa IUIOWIAAEN TreoMeTpuuyeckux ¢uryp. @Dopmynabl IS IUIOIIAIN
TPeyToJbHMKA, TapajuiesiorpaMmma, pomba u Tpanenuyu. OTHOIIIEHME TUIOMIAAEN TMOJOOHbBIX
Guryp.

BorunciieHne mioiiaaei TpeyroJbHMKOB ¥ MHOTOYTOJIbHMKOB Ha KJIETUaToM Gymare.

Teopema [Indaropa. IlTpumenenmue teopemsbl [Tndaropa mpu perieHnM MPakKTUUECKUX
3a/1ad4.

CuHyc, KOCMHYC, TAHT€HC OCTPOrO yIJja MPSMOYTOJbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHomerpuyeckue pyukiuym yrios B 30°, 45° u 60°.

BrmcanHble 1 1IeHTpasIbHbIE YTJIbI, YTOJ MEXKIY KacaTeJIbHOM U XOPAON. YTJIbl MEKIY

3
3H€CI) n gajiece * * 0003HAYEHBI TEMbI, U3YUCHUEC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Heaaror
CaMOCTOATEIILHO ONPEACIIACT 00BeM n3y4aeMoro Marepualia.



XopJlaMy ¥ CeKylmuMu. BrucaHHble ¥ ONMCAaHHbIE YETBIPEXYTOJbHMKYU. B3sanmHoe
pacroJiokeHne ABYX OKpyykHocTeil. Kacanme okpyskHocTei. Ob1ime KacaTesabHble K IBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tadredc yrios or 0° go 180°. OcHOBHOe TPUIOHOMETPUYECKOE
TOKIeCcTBO. DopMYyJibl IPUBEIEHNS.

Pelienne TtpeyronbHMKOB. TeopemMa KOCMHYCOB U TeopemMa CHHYCOB. PeleHue
MPaKTUYECKUX 3a/1a4 C MCII0J/Ib30BaHNEM TeOpeMbl KOCMHYCOB U TeOpeMbl CUHYCOB.

*TIpeo6pasoBanne momo6us. [Iomobyie COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 mpousBeleHUM OTPE3KOB XOpH, TEOpeMbl O IPOU3BENEHUM OTPE3KOB
CeKYILMX, TeopeMa O KBaJpaTe KacaTeabHOii *.

BexkTop, mauHa (MopAy/b) BeKTOpa, COHAmpaBjieHHble BEKTOpPbI, MPOTUBOIOJIOKHO
HalpaBjieHHble BEKTOpPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, Omepaluu Hap,
BeKkTOpamu. PasznoykeHue BeKTOpa IO JIByM HeKOJ/UIMHeapHbIM BeKTopam. KoopauHatbi
BekTopa. CkansipHOoe Tpou3BeieH e BEeKTOPOB, TpMMeHeHMe IJ1s1 HaXOXKIAEeHUS JJIMH U YTJIOB.

IlexapTOBbI KOOPAMHATHI Ha IUVIOCKOCTM. *YpaBHEHUSI TMPSMOM™ UM OKPYKHOCTU B
KOOpAMHaTax, fepeceueHyie OKPY>KHOCTeN U MpsIMbIX. MeTos KOOpAMHAT U ero nMpuMeHeHMue.

IIpaBusibHbIe MHOTOYTOMBHUKHK. [JiMHA OKpyKHOCTU. 'pajiycHast 1 pajgmaHHas mepa
yIJia, BbIUMCJIEHME IJIMH OYyT OKpy>kHOCTel. [1nomanb Kpyra, cekTopa, cermeHTa.

*IIBVSKEHMSI TIJIOCKOCTM ¥ BHYTpPeHHME CUMMeTpuu ¢uryp (3/ieMeHTapHbIe
npencrasienns). [lapamtenbHbiit nepedoc. IToBopor *.

TJIAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUS ®EJEPAJIbHON
PABOYEN ITPOT'PAMMBI KYPCA «I'EOMETPUSI» (IIO TOJIAM OBYUEHUS)

OcBoenne yye6Horo kypca «['eomerpus» Ha ypoBHE OCHOBHOT'O OOIIEr0 06pa3oBaHMsI
IO/DKHO — ObGecrieuMBaThb  JOCTIDKEHME — CAEAYIOIIMX  MPEeIMETHbIX  00pa3s0BaTeIbHBIX
pe3yJIbTaToB:

7 KITIACC

Pacrio3HaBaTh u3ydeHHble TeoMeTpuyeckue GUTYpPbI, OMpeNessiTh UX B3aMMHOE
pacroJiokeHne, M300pakaTb reoMeTpuueckie (GUrypbl; BBIMOJHSITD YEPTEXM IO YCIOBUIO
3amaun. V3mepsTh JIMHEMHbIe M YTJIOBble BeIMUYMHBL. PeliaTh 3amauM Ha BbIYMC/IEHME IJIMH
OTPE3KOB U BEJIMUMH YTJIOB.

Henatb Tpybyl0 OIIEHKY JMHEMHBIX U YTJIOBBIX BEJIMUMH TIPEJMETOB B peasbHO
SKMU3HM, Pa3MEPOB MPUPOIHBIX OOBEKTOB. PazimuaTh pasMepbl 3TUX OOBEKTOB IO MOPSAKY
BeJIMUYNHBI.

CTpouTh YepTeskM K TreoMeTpUUecKuM 3amadaM (C MCIIOJIb30BaHMEM CMbBICJIOBOM
OIOPbI: HABOASIIME BOIIPOCHI M/MJTM aJIFTOPUTMa YUeOHbBIX AEMCTBUN).

[Tosnb3oBaTbCs MpM3HAKaMM PaBEHCTBA TPEYTOJbHUKOB, MCIIOIb30BaTh MPU3HAKU U
CBOMCTBA paBHOOEPEHHBIX TPEYTOJbHUKOB MPU PellleHn! 3a1au.

[TpoBoaUTh MOKA3aTEIbCTBA HECJIOXKHBIX T€OMETPUUECKMUX TEOPEM.

[Tonb3oBaTbCs MpM3HAKaMM PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJbHUKOB, CBOMCTBOM
MenMaHbl, TPOBENEHHOM K TUIOTEHy3e IMPSIMOYTOJIbHOTO TPEYroAbHMUKA, B pelleHun
reoMeTpuyeckux 3agau (C MCIOJb30BaHMEM 3PUTEIbHOM HArJISIHHOCTU /Wi BepOaIbHOMN
OITIOpHI).

Ornpenensrs MapasaeTbHOCTb IPSIMbIX C TTIOMOIIBIO YTIJIOB, KOTOpbIe 06pasyeT C HUMU
cexymias. OmnpenenaTh MapauielbHOCTh MPSIMBIX C TMOMOILIBIO PAaBEHCTBA PACCTOSIHUIA OT
TOYEK OHOM MPSIMOI IO TOUEK APYTON MPSIMOIA.

Pemrath 3amaum Ha KjeT4aToi 6Gymare.

[TpoBOOUTb BBIUMCIEHUSI ¥ HAXOOUTb UMCJIOBbIe M OyKBEHHbIe 3HAUEHUS! YTJIOB B



reoMeTpuyYecKMx 3aJavyaX C MCIOJb30BaHMEM CYMMbI VIJIOB TPEYTOJbHMKOB U
MHOTOYTOJIbHMKOB, CBOMCTB YIJIOB, OOpa30BaHHbBIX IpU TepeceyeHny OBYX IapasulesIbHbIX
MIPSIMBIX CeKyIIei. PeriaTh mpakTuyeckye 3amaun Ha HaXOKIeHMe YTJIOB.

VimeTsh mpecTaBiieHNe O IMOHSITYE TeOMETPUYECKOT0 MeCTa TOUEK.

dopmymMpoBaTh OMpeNeeHus] OKPYKHOCTM WM Kpyra, XOpAbl M OuaMeTpa
OKPY>KHOCTH, TTOJIb30BaThCSI MX CBOMCTBaAMM. YMEThb IIPUMMEHSITh 3TU CBOMCTBA MPU peLIeHUN
3a/1ad4.

OpreHTHPOBaThCS B MOHITUSIX: OMMCAHHASI OKOJIO TPEYToJIbHMKA OKPYXKHOCTb, LIEHTP
ONMMCAaHHOM OKpyskHOCcTU. OmepupoBaTb Ha 06a30BOM ypoBHe ¢akTamMu O TOM, UTO
GMCCEKTPUCHI YIJIOB TPEYTroJIbHMKA [TepeceKaloTCsl B OJHOM TOYKE, M O TOM, UTO CepeIMHHbIe
MepIIeHIMKYJISIPhI K CTOPOHAM TPEYTOIbHMKA MTepeceKaloTCsl B OTHOM TOUKE.

OpueHTHpPOBaTbCS B IMOHSATUSIX M ONEpupoBaTh Ha 6Aa30BOM ypOBHE: KacaTejbHas K
OKPY>KHOCTM, TeopeMa O TepPHeHIMKYJISIPHOCTM KacaTeJbHOW M pammyca, MPOBEOEHHOTO K
TOYKE KacaHMs.

WmeTb nmpenacTaBjieHMe O IPOCTEMIIMX TeOMEeTPUUECKMX HepaBeHCTBaX, UX
MPaKTUUYECKOM CMBICIIE.

[TpoBOAMTHL OCHOBHBIE T€OMETPUYECKIE TOCTPOEHMSI C TIOMOIIBIO LIMPKYJIS Y JIMHENKMA.

8 KJIIACC

Pacrio3HaBaTh OCHOBHbIE BUbI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, ITOJIb30BaThCS UX
CBOMCTBaMM IPU peIIeHNY TeOMETPUIECKMX 3a1ad.

OpueHTHPOBATHCS B MOHATUM — TOUYKM IlepeceueHuss MeAyiaH TpeyrojbHuKa (LeHTpa
Macc) B pelieHuu 3a7ay.

BnageTh TOHSTMEM CpegHEeM JIMHUM TPEyrojbHMKA M Tpareuuu, MPUMEHSTh UX
CBOMCTBA IIPM peEIIeHMM IPOCTENIINX TeoOMeTpuUecKux 3amad. VIMeTb mpencTaBiieHMe O
teopeme Dajieca M TeopeMe O MPOMOPIYOHAIBHBIX OTpe3Kax, MPUMEHSITb UX IJIS PelIeHus
MPaKTUYECKMX 3a71a4 (C OIOPO Ha 3pUTEIbHYIO HArJISITHOCTD).

[IpuMeHSATb TpPM3HAKM TOJOOMSI TPEYrOJbHMKOB B  pEIIEHUM  HEeCJIOXKHBIX
reoMeTpuYeCcKnx 3amady.

[Tosnb3oBatbest Teopemoit [Tudaropa st pelieHnss TeOMETPUYECKUX Y MTPAKTUYECKMUX
3amau.

BnaseTh MOHATHSMM CUMHYCA, KOCMHYCA M TaHT'€HCa OCTPOrO Yrja MpPSMOYTOJbHOTO
TpeyrojbHuKa. [10/1b30BaThbCsl STUMM TOHSITUSIMM JIJISI PeIleHus MpaKTUUecKux 3amad (Tpu
HeO6XOAMMOCTHM C ONIOPON Ha aJIFTOPUTM ITPaBUIa).

Boruncisith (pasaMuHbIMM criocobamm) (C OMOpOM Ha CIPaBOUYHYIO MH(OpPMAIIIO)
JIOLIAAb TPEYTOJbHMKA U TUIOIIAAM MHOTOYTOJbHBIX GUTYp (MOIb3YSCh, IIe HeoOXOoaMMO,
KaJIbKYJISITOPOM). [IpyMEeHSITh TTOTyueHHbIE YMEHMS B MPAKTUUECKUX 3aIauax.

BnaseTh MOHATMSIMM BIIMCAHHOTO M ILIEHTPAJIbHOTO YTJIa, MCIOJb30BAaTh TEOPEMbBI O
BMMCAHHBIX yTJIaX, YIJIax MEKIY XopaaMu (CEeKYIIMMM) U YTJie MeKIY KacaTeabHOM U XOPIOon
MIPY peLlIeHMH MTPOCTENIINX TeOMETPUUYECKUX 3a7ad.

BiageTb MOHSTMEM  OINMCAHHOTO  YEThIPEXYTOJbHMKA, IPUMEHSITb  CBOJICTBA
ONMCAHHOTO YEeThIPEXYTOJbHMKA TIPU PEIIeHUY MIPOCTENIINX 3a1au.

[IpyMeHSITb MMOTyYeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTH MaTeMaTU4yecKue MOMEIN
IJIS1 3a[lau peaJibHOM SKU3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIUMCIIEHUSI C MPUMEHEHUEM
ogo6MsT M TPUTOHOMETpUM (TI0JIb3YSICh, TAe HeOOXOAMMO, KaJIbKYJIITOPOM).

9 KJIACC

3HaThb TPUTOHOMETpPUYECKME (QYHKIMUM OCTPBIX YIJIOB, HAXOOUTb C MX ITOMOIIBIO
pasyiMUHble 3JIEMEHThI IPSIMOYTOJIBHOTO TPEYTroJibHUKA («pellleHre IPsIMOYTOJIbHBIX
TPEYTOJbHUKOBY» ). HaxoauTh (C MOMOIIIbIO KaJIbKYJISITOPA) IJIMHbBI M YTJIbI I1JI HEeTaOJIMUHBIX
3HAYEHUI.

ITonbsoBaTbcst  GopMyJlaMM IPUBEOEHUSI M OCHOBHBIM  TPUTOHOMETPUYECKUM



TOXXIECTBOM [JIS1 HAXOKIEHMSI COOTHOIIEHNI MEXIY TPUTOHOMETPUYECKUMU BeauumHamu (C
OTIOPOM Ha CIIPABOYHYIO MH(OPMAIIHNIO).

Wcnonb3oBaTh TeOpeMbl CUHYCOB M KOCMHYCOB [JII HAXOXKIEHWUSI PasIMUHbIX
3JIEMEHTOB TPEYTOJbHMKA («pellleHe TPEeyrOJbHUKOB»), MPUMEHSITh WX IpPU PeleHUN
MPOCTENIINX TEOMETPUYECKMX 3a7ay.

Bnagetp mOHSATMSIMM TIpeoOpasoBaHMS MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nmogob6HbIX ¢uryp. Ilosb3oBaThcsi CBOMCTBAMM TMOAOOMS ITPOU3BOJIbHBIX (GUTYp, YMEThb
BBIYMC/IATh [JIVHBI M HaXOOUTh YIJIbl Y TMOAOOHBIX Guryp (o ajJroputMy y4eOHBIX
neiictBuif). [IpyMeHATh CBOVCTBA IMOJOOMS B IMPAKTUUECKUX 3aladyaX. YMeTb IPUBOIUTD
MpUMepPbI MOAOOHBIX GUTYP B OKpY>KaIoLIeM MUPeE.

[Tonb3oBaTbcst Teopemamu (110 BU3YaJIbHOM OIMOPE) O MPOU3Be[eHMM OTPE3KOB XOP[, O
MIPON3BE€HMM OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeJbHOM.

[Tonb3oBaTbCsl BEKTOpamy, MOHMMATb UX TE€OMETPUUYECKUN U (DU3MUECKUIA CMBbICI,
MIPUMEHSTb UX B DPELIEHUM TeOMEeTpUUeCKMX M Gusanueckux 3amad. [IpMMeHATh CKaasipHOe
MpOM3BeeHIe BEKTOPOB /IS HAXOXKAEHMS IJIMH U YTJIOB.

[Tonb3oBaTbCs METOOOM KOODAMHAT HA IUIOCKOCTM, MPUMEHSTh €ro B pelIeHun
reoOMEeTPUYECKUX U MIPAKTUYECKUX 3a1ad.

BnageTh MOHATMSMM MPaBUJIBHOTO MHOTOYTOJIbHUKA, IJVMHBI OKPY>KHOCTM, IJIVHBI
IIYTY OKPY>KHOCTM M PaliaHHOM MepbI yTJia, YMETb BBIUMC/ISITh IUIOIIAAb KPyra U ero yacreun
(c omopo¥t Ha CIpaBOYHYIO MHGOpMaLMi0). [IpYMeHSITh OJTyYeHHbIE YMEHMS B TPAKTUUECKUX
3aavax.

HaxomuTtb ocy (MM LIEHTPbI) CUMMETPUM QUTYP, IPUMEHSITb ABUKEHMUS TUIOCKOCTU B
MPOCTENIIINX CITyJasiX.

[IpuMeHSTb MOSyYeHHbIe 3HAHMSI HA MPAKTMKE — CTPOUTh MaTeMaTUYeCcKue MOMEU
IJIST 3a[1a4 PeaybHOM KM3HM M MPOBOAUTH COOTBETCTBYIOIIVME BBIUMCIEHUSI C MPUMEHEHNEM
MO06MS U TPUTOHOMETPUUECKNUX DYHKININ (TTOb3YSCh, IIe HEOOXOIMMO, KaTbKYJISITOPOM).

OEJEPAJIbHASI PABOYAS ITPOI'PAMMA YUYEBHOTI'O KYPCA
«BEPOSITHOCTDb 1 CTATUCTUKA» 7-9 KJIACCbI

Lenu n3ydyeHnss yue6HOro Kypca

B coBpemeHHOM HMGPOBOM MMpE BEPOSITHOCTb M CTAaTMUCTMKA TPUOOPETAIOT BCE
GOJIBIIYIO 3HAUMMOCTh, KaK C TOUKM 3PEHMsI MPAKTUUECKUX MPUIOKEHMIA, TaK U UX POJIU B
ob6paszoBaHuy. Kaskaplii yesioBeK MOCTOSTHHO MPUHMMAET peIIeHNs] Ha OCHOBE MMEIOIIVXCS Y
HEro MaHHbIX. A i1 OOOCHOBAHHOI'O IPUHATHUSI peIleHNus] B YCJIOBMUSIX HEIOCTaTKa WIN
136bITKa MHpOpMaIMM HEOOXOAMMO B TOM UMCJIE XOPOILIO CHOPMUPOBAHHOE BEPOSITHOCTHOE
M CTaTUCTUUYECKOE MblllIeHe. VIMEHHO IO3TOMY OCTpO BCTaja HeO6XOAMMOCTb
chopmupoBaTh y obyvamolmxcsd, B ToM umcie obyuawmmxcs ¢ 3I1P, (GyHKUMOHAIbHYIO
IPAaMOTHOCTb, BKJIIOUAIOIIYIO B CeOsSI B KaueCTBe HEOTbEMJIEMON COCTaBJISIIONIEN YyMEHUe
BOCIIPMHMMATDb ¥ KPUTUYECKY aHAIM3UPOBATh MHMOPMAINIO, TTPEICTaBIEHHYIO B PAa3IMUHbBIX
dbopmax, TMOHMMATb BEpPOSTHOCTHBI XapaKTe€p MHOIMX peajbHbIX IPOIIECCOB M
3aBUCUMOCTEN, TPOU3BOAUTb IMPOCTENIIME€ BEPOSITHOCTHbIE PACUYEThl. 3HAKOMCTBO C
OCHOBHBIMM TIpUHIMIIAMM cGopa, aHa/M3a M TpPeACTaBJIeHNUS] JaHHBIX U3 PasJIUUHbIX cdep
SKM3HM OOIIECTBA ¥ TOCYIApCTBa MPMOOIAET 06YUaIOIIMXCSI K 0011IeCTBEHHBIM MHTEPECaM.

B cTpyKType mporpaMMbl yueOHOro Kypca «BeposSTHOCTb M CTaTUCTMKa» OCHOBHOM
IIIKOJIbI  BBIJIEJIEHbl CJIEAYIOIME ColepsKaTe/ibHO-MeToaudyeckue auaun: «IIpencraBieHue
OaHHbIX M OIlCaTe/bHas CTaTUCTHMKA»; «BeposaTHOCTh»; «3DjeMeHTbl KOMOMHATOPUKIAY,
«BBenenne B Teopuio rpacdoB».

Copepskanne auaum «IIpencraBiaeHne TaHHBIX ¥ OMMCATEIbHAS CTATUCTUKA» CITYKUT
OCHOBOV [J151 GOPMMUPOBAaHMS HABBIKOB PabOThI C MHGOPMALIME: OT YTEHNSI M MHTEPIIpeTaLn
uHdopMmaluy, IpeacTaBJeHHO) B Tabauiax, Ha aguarpamMmax u rpadukax mo cbopa,
MpEeICTaBJIeHNs] M aHajau3a HAHHBIX C MCIIOJb30BaHMEM CTATUCTUUYECKUX XapaKTEPUCTUK



cpemHuxX U pacceuBaHus. Paboras ¢ maHHbiMM, obyuarommecs ¢ 3IIP yuarcs cumthiBath U
MHTEPIPEeTUPOBaTh [aHHbIE, BBIABUIaTb, APTYMEHTMPOBATb M KPUTUKOBATH IIPOCTENIIINE
TUIIOTE3bI, Pa3MbIIUISTh Han (aKTOpamy, BbI3bIBAIOIIMMM M3MEHUYMBOCTb, M OLIEHMBATh UX
BJIMSIHME HA pacCMaTPUBaeMble BEJIVUMHBI U TTPOLIECCHI.

VHTYuTMBHOE TIpeACTaBJieHMe O CAy4YailHOM  WM3MEHYMBOCTM, MCCIeIOBaHME
3aKOHOMEPHOCTEN U TeHIEHIIMII CTAHOBUTCSI MOTMBUPYIOIIEN OCHOBOM AJIS U3YUYEHUS] TEOPUN
BeposITHOCTeN. Bosbiioe 3HaueHne mis obyvatommxcs ¢ 3[1P 3mech MMEIOT MpakTUYecKue
3a[laHMs], B YaCTHOCTY OIIBITHI C KJIACCUUECKMMY BEPOSITHOCTHBIMU MOJIEJISIMMA.

[ToHsATHE BEpPOSITHOCTM BBOAMTCSI KaK Mepa IPaBIOINOAOOMS CITy4allHOTO COOBITHSI.
[Mp wmsyuyenum kypca obyuatoniyecs c¢ 3IIP 3HaKOMATCS C MPOCTEMIINMM MeTOJaMU
BBIUMCJIEHMSI BEPOSITHOCTEM B  CJIYYaHBIX JKCIIEPUMMEHTaX C  PaBHOBO3MOSKHBIMU
3JIeMEeHTapHbIMM MCXOAAMM, BEPOSITHOCTHBIMM 3aKOHAMM, TIO3BOJISIFOIIMIMY CTaBUTh M PeIlaTh
6osiee CJIOKHBIE 3a7aui. B Kypc BXOIAT HaYa/IbHbIE TTPEICTABIEHMS O CTyYaiHbIX BEIMYMHAX
" UX YMCJIOBBIX XapaKTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCYILECTB/ISIETCS 3HAaKOMCTBO oOyyvarommxcs ¢ 3I1P ¢
MHO’KECTBaMM M OCHOBHBIMM OTIEpALMSIMM HaJl MHOXXECTBaMM, pacCMaTpPUBAIOTCS TIPUMEPDI
MpUMEHEHMsI [IJIT pellleHus] 3aJay, a TaKKe MCIOJIb30BaHUSI B JPYTUX MaTeMaTUUeCKUX
Kypcax ¥ y4eOHbIX IMpeaMeTax.

MecTo y4eO0HOro Kypca B Y4e0HOM IIaHe

B 7-9 kmaccax msydaercss Kypc «BeposiTHOCTb M CTaTUCTMKa», B KOTOPBIM BXOMSIT
pasgenbl: «IIpencraBieHue [MmaHHBIX M ONMCATeNbHAs CTATUCTUKA»; «BeposiTHOCTH»;
«DJIeMeHTbl KOMOMHATOPUKIY»; « BBemeHue B Teopuio rpadoB».

Ha nsyuyenue maHHoro kypca orBogutT 1 y4eGHbIV Yac B HEHEJIO B TeUeHMEe KasKIOTO
roga obyuenusi, Bcero 102 yueOHbIX yaca.

COJEPXAHUE YUEBHOI'O KYPCA «BEPOSITHOCTDb 1 CTATUCTUKA (ITO
I'OJAM OBYYEHMUSI)

7 KJIACC

[IpencraByieHne AAaHHBIX B BUAe Tabaull, Auarpamm, rpadmkoB. 3anojHeHue Tabmnil,
YTeHMEe ¥ IIOCTpOeHue auarpaMMm (CTOJIOMKOBBIX (CTOJIOUATBIX) M KPYroBbIX). UTeHue
rpadMKOB peasibHbIX TIpoleccoB. M3BrmeueHue wmHboOpMalMM M3 [OuarpaMM M TaGJIMIL,
MICITOJTb30BaHME Y MHTEPIpeTalus JaHHbIX.

OmucartenpHass  CTaTUCTMKA: cpefHee  apudmeTruueckoe, MeamaHa, pasmax,
HauboJIblllee ¥ HaMMeHblllee 3HAaueHMs Habopa UMCIOBBIX MaHHBIX. [IpMMepbl CydaitHOM
U3MEHUMBOCTH.

*CayuyalHbIi 9KCIepUMeHT (OIbIT) M CJIydaiiHoe cobbITre. BeposiTHOCTh M 4acToTa.
Ponb MasioBepOSITHBIX UM MPAKTUUECKM JOCTOBEPHBIX COOBITUI B MpuUpone U B OOIlecTBe.
MoHeTa 1 urpajbHas KOCTb B TEOPUM BEPOSITHOCTEN 4

*I'pad, Bepumua, pe6po. CremeHb BepiMHbl. Yiuciao pébep M cymMMapHasi CTeleHb
BepimH. [IpencraBienne o cBsisHoctu rpada. Llermm u kel ITytu B rpadax. O6xon rpada
(amnepoB nyTh). [IpencrabieHne 06 opueHTMpPOBaHHOM rpade. PelieHue 3amay ¢ MoMOIIbIO
rpacdoB™.

8 KJIACC

[IpencraBiieHne JaHHBIX B BUe Tab/uil, Auarpamm, rpaduKos.

MHOKeCTBO, 3JIeMEHT MHOKeCTBa, MOAMHOsKecTBO. Omepauuy Haj MHOKE€CTBAMM:
obbemuHeHne, Iepeceuenue, pomosHeHue. CBoicTBa oOIepaluii HajJ MHOKECTBaMM:
repeMecTuTeJIbHOe, COueTaTe/ibHOe, paclpeneanTe/bHOe, BKIIOUeHus. Vcroib3oBaHue




rpadmuecKkoro IMpeacTaBJIeHNss MHOXECTB JJIsSi ONMMCAHUSI peajbHbIX IPOLIECCOB U SIBJIEHUN,
MIpY pellieHnH 3aau.

*MsmepeHne pacceuBaHMs JaHHbIX. [lycriepcusi ¥ CTaHOApTHOE OTKJIOHEHME
YMCJIOBBIX HAGOPOB. [lMarpaMmma paccemBaHms *.

OyileMeHTapHble COOBITUSI CiTydanHOro ombita. Ciry4yaliHble COOBITHS. BeposiTHOCTH
coObITuit. OmBITHI C PAaBHOBO3MOSKHBIMM 3JIEMEHTApHbIMM COObITUSIMU. CiydalHbIN BbIOOD.
CBsI3b MEXIY MaJOBEPOSITHBIMM ¥ TPAKTUYECKM TOCTOBEPHBIMM COOBITUSIMM B IMPUPOIE,
0011IeCTBe U HayKe.

*IepeBo. CBoJiCTBa [epeBbeB: E€OVHCTBEHHOCTb ITyTH, CYILIECTBOBAaHME BUCSUEN
BEpIIVHbBI, CBSI3b MEXKIY YMCJIOM BEPIIMH U uMciioM pédep. [IpaBmwio ymHokeHus. Pemienne
3a/1a4 C MMOMOIIIbIO I'pacdoB.

[TpotuBomnosnoxkHbie cobbiTHs. uarpamma Oiiepa. OO0begyHeHNe U IepeceueHne
coobiTnii. HecoBmecTHble coObiTHs. Dopmysia CIOXKEHUST BepOSITHOCTEN. Y CJIOBHAsI
BeposITHOCTb. [IpaBuio ymHoskeHus. HezaBucumbie cobertust. [IpeacraBieHne skcepuMeHTa
B BuIe JepeBa. PellleHne 3ama4 Ha HaXOXAEHME BEPOSITHOCTEN C IIOMOIIBIO JAepeBa
CJTy4alfHOTO 9KCIIepUMEHTa, Juarpamm Jiijepa .

9 KJIACC

[IpencraBieHne maHHBIX B Buae Tabyui, AauarpamMm, I'padMKOB, MHTEPIIPETaNs
IOaHHBbIX. UTeHMe 1 MoCTpoeHue Tabymil, JuarpaMm, rpadmMKoB 10 peaibHbIM JaHHBIM.

[TepectanoBku u daktopman. CoueTaHuss M YKUCIO codeTaHuit. *TpeyroabHUK
[MTackans™. PerreHne 3aga4 ¢ MCIOIb30BaHMEM KOMOMHATOPUKIA.

*T'eomeTpuueckast BeposITHOCTb. CITy4aiiHblii BBIGOP TOUKM U3 (PUTYpPhI HA TJIOCKOCTH,
"3 OTpe3Ka M M3 IyTU OKPY>KHOCTH *,

UcnbiTanne. Ycrnex u Heymauva. Cepusti ucmbITaHuii 1o mepBoro ycmexa. Cepus
ucnbeITanui bepuymm. BeposiTHOCTM COOBITMI B cepum UCTIbITaHni bepryum.

CiryyaiiHast BeJIMUMHA M paclipeiesieHie BeposiTHOCTe. MaremaTuueckoe OXXuaaHue
un pucnepcus. [IpuMepbl MaTeMaTMUYECKOTO OXMIOAHMS KaK TEOPEeTUYECKOTO CpPeTHEro
3HAUEeHMs BeJMYMHBL. MareMaTuMyecKoe OXUAAHME U OUCIEePCUs] CIyYaliHOM BEeTMUMHBI
«UMCJIO YCIIEXOB B CEPUM UCTIbITaHMIA BepHyum».

[ToHaTtue o 3akoHe GOBIIMX uKcelsl. Vi3mMepeHMe BepOSITHOCTEN C TOMOIIBIO YacTOT.
Posb v 3HaueHMe 3aKOHA GOJIBILIMX YMCEJT B IPUPOIE U OBIIECTBE.

TMJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUS ®EJEPAJIBHOM
PABOYE ITPOT'PAMMEI KYPCA «BEPOSITHOCTD I CTATUCTHKA» (TTO
IF'OOJAM OBYUYEHUS)

[IpenmeTHble pe3yabTaTbl OCBOEHMs Kypca «BepositTHOoCTh M craTucTuMKa» B 7-9
KJIaccaxX XapaKTePU3YIOTCS CJIeTYIOMUMU YMEHUSIMMA.

7 KJIACC

Yurarb nHGOpMAaIIMIO, MPEACTaBIEHHYIO B TaGauIax, Ha AuarpaMMmax; MMpencTaBysiTh
IaHHbIe B BUAEe TabJMI, CTPOUTb AMarpamMmbl (CTOJIOMKOBbBIE (CTOJIOUATBIE) M KPYTOBbIE) IO
MaccuBaM 3HaueHui (C MCIIOJb30BAaHMEM 3PMTEJIbHOM HArJIIAHOCTU W/UIM BepOaJbHONI
OIIOpHI).

OmuchiBaTh M MHTEPIIPETUMPOBATh peajibHble UMCJIOBbIe MaHHbIe, MpeNCTaB/ieHHbIe B
Tabauiax, Ha AuarpaMmmax, rpadmkax.

OpreHTHpPOBaTbCS B TOHSTUSAX M ONEpPUpPOBaTh MMM Ha 6a30BOM YpOBHE: CpegHee
apudmeTnueckoe, MeaHa, HauboJbIllee M HaMeHblllee 3HaUeHMsI, pa3Max.

HmeTh mpencraBieHue O COy4altHOM M3MEHUMBOCTM Ha MpuUMepax IieH, GU3UUeCcKux
BEeJIMUMH, AaHTPOTIOMETPUYECKUX [aHHBbIX; MMETb IIpelCTaBJeHKe O CTaTUCTUUECKON
YCTOMUYMBOCTH.



8 KJIIACC

M3BnekaTp ¥ mpeo6pa3oBbIBaTh MHGOPMALNIO, TPENCTAaBIEeHHYI0 B BuIe TabJIMII,
ouarpamMm, rpaduKoB; IPeCTaB/SITh TaHHbIE B BUje TabJMII, IuarpaMm, rpadukos.

OmnuceiBaTh TMOCAe COBMECTHOTO aHajiM3a MAaHHble C IIOMOIIbIO CTaTUCTUUECKUX
ToKasaTesieil: CpeIHUX 3HAUYeHU M Mep pacceuBaHusl (pasmax, OMUCIEPCUS U CTaHAApPTHOe
OTKJIOHEHMe).

HaxoauThb 4acTOThI YMCJIOBBIX 3HAYEHUM M YaCTOTbI COOBITMIL, B TOM 4YMCJIE IO
pesysbTaTamM M3MepeHMii M HabomeHnii (C MCIOIb30BAHMEM 3pPUTEIbHON HArISITHOCTH
"/Vui BepbasibHOM OTIOPbI).

HaxoguTb BEpPOATHOCTM CHyYalHBIX COOBITMI B OIbBITAX, 3Has BEPOSTHOCTU
3JIEMEHTApPHBIX COOBITUI, B TOM 4YMCJE€ B OIbITaX C PABHOBO3MOXXHBIMM 3JIeMEHTAapPHbIMMU
COOBITUSIMM (C VICTIOJIb30BAHMEM 3PUTETbHONM HATJISIAHOCTY V/Wi BepOaIbHOM OIOPHI).

HmeTts mpencTasiieHne o rpadmueckux MOJESIX: TepeBO CIy4aitHOTO SKCIIepUMMEHTa,
OuarpaMmbl Diiepa, YMCIOBast MpsiMast.

OmnepupoBaTh TOHSATUSIMM Ha 06a30BOM YpOBHE: MHOXECTBO, ITOJMHOKECTBO;
BBIMIOJIHATh OMepalyuy Haj, MHOXeCTBaMu: OObeAuHeHue, IepecevyeHye, OOMOJHEHNE;
MepeunCyIsATh 3JEMEHThl MHOXXECTB; IMPUMMEHSITb CBOMCTBA MHOXECTB (C MCIIOJb30BaHMEM
BU3YaJIbHOM OIOPbI).

WNmetsb mpepacraBiieHne O rpaduveckoM IpeCTaBJIeHMe MHOKECTB M CBSI3€M MEXKIY
HUMM JIJISI OMMCAHUS TPOLIECCOB U SIBJIEHMM, B TOM YMCJIe TPU pellleHuy 3ajau U3 APYrux
YUYEOHBIX MMPEIMETOB U KYPCOB.

9 KJIACC

WsBnekaTh ¥ mpeoOGpa3’oBbIBaTh MHGOPMALMIO, IPENCTAaBJIEHHYIO B PasIMUYHbIX
MCTOYHMKAX B BuUIe TabaMI, auarpaMm, rpaduKOB; MPEACTAB/STh JaHHbIE B BUAEe TaOJIMII,
auarpaMm, rpaduKOB.

Peltlath mpocTeliliiMe 3aJauy OpPraHM30BaHHBIM I€peb6OpPOM BapMaHTOB, a TaKkKe C
MCIIOJIb30BaHMeM KOMOMHATOPHbBIX MPaBWI X METO/IOB.

Nwmetnb npencraBJIeHNe 06 OIIMCATEJIbHbIX XapaKTePUCTUKAX OJIs1I MaCCHMBOB UM CJIOBBIX
JaHHbBIX, B TOM UMCJIe CpeIHIe 3HaUeHMS M Mephbl PacCeMBaHMSI.

HaxoauTb YacTOThI 3HAYeHMM ¥ YaCTOThl COOBITMSI, B TOM UMCJIE IIOJIb3YSICh
pesyJbTaTaMy IIPOBEHEHHBIX M3MEpeHuit U HabmogeHnii (C OIOpoii Ha CIPaBOYHYIO
MHbOpMaIInio).

HaxomuTb BepOSITHOCTM CTy4YaifHbIX COOBITMII B M3YUEHHbBIX OIbITaX, B TOM YMC/IE B
OMbITaX C PaBHOBO3MOXKHBIMM 3JIEMEHTAPHBIMM COOBITUSIMM, B CEpPUSIX MCIBITAHUI [0
IepBOro ycrexa, B Cepusix UCIbITaHui bepuysm.

VmeTsh mpecTaBieHNe O CJTy4YalfHOM BEJIMYMHE M O paclpeiesIeHNy BepOSITHOCTEN.

VimeTsb mpeacTaBjieHue O 3aKOHEe GOJIbIIMX UMcesl Kak O MPOSIBJIEHNM 3aKOHOMEPHOCTH
B CJIy4YalfHOM M3MEHUMBOCTHM M O POJIY 3aKOHA OOJIBIIMX YMCesT B IPUPOIE U OOIIECTBe.



Tematnyeckoe IIaHMPOBaHME ¥ KOJIMYECTBE YAaCOB, OTBOAMMbBIX Ha OCBOEHME KaXKIOi TeMbl yueOHOro mpenmera «MaTtemarnka» (emepasbHON
aZlanTMPOBAHHOV OCHOBHOM 06Pa30BaTeIbHOI IMMPOrPaMMbl OCHOBHOTO OOI11Iero 06pa3oBaHMst OOYYaIOIIMXCS C 33J€PXKKOM TICUXUYECKOTO Pa3BUTHS,
B 1I€JIOM COBITaJIalOT C COOTBETCTBYIOIIMM pasfesiom deaepaabHOM paboueil MporpamMmbl yue6HOro rnpeaMera «MaremaTuka» 06pa30BaTeIbHON
MporpamMMbl OCHOBHOTO 0061ero o6pasoBanus. [Ipy stom OpraHmsarysi BlipaBe caMa BHOCUTb M3MEHEHMsSI B COJEp)KaHMe ¥ pacIipefesieHue
y4eOHOro Marepuasa 1Mo rojgaM obyueHus, B MMOCIEIOBATEbHOCTb M3YUeHUsI TeM M KOJIMYECTBO YaCOB Ha OCBOEHME KaXk[IOW TeMbl, OlpefiesieHe
opraHm3aiyoHHbIx (Gopm o6yueHus u T.m. OO6OCHOBAHHOCTDH JAaHHBIX M3MEHEHWI OIpelesisieTcss BbIOpaHHBIM OOpPa30BaTEeIbHOM OpraHM3aIyein
YMK, vHIMBUIYaTbHBIMU TICUXOMU3NUECKMM OCOOEHHOCTSIMM KOHKPETHBIX oOy4vatommxcs ¢ 3I1P, crerneHbi0 yCBOEHHOCTM MMM YUe€OHBIX TEM,

TEMATUYECKOE ITJTAHUPOBAHUE

PEeKOMeHOalIMsIMM I10 OT60py M agarTanumn yqe6Horo MaTepHraJsia 1o MaremMaTnke, ripeaCTaBJI€eHHbIMI B ITosicHMUTETbHOM 3amMcKe.

5 kmacc (He menee 170 u)

HasBanue
pasgena (TeMbl)
Kypca (41cjio

OcHoBHOe cofiep>KaHue

OcHoBHBIE BUIbI AESITEIbHOCTH 00yYaIonINXCs

(43 1)

Ha  KOOp-AVHATHO
CpaBHeHue,

HATyPaIbHbIX YMCET.
Apudmernyeckue IeiNCTBUSI C

IIPSIMOJA.
OKpYTJIeHMe

HaTypaJbHbIMU YMCIaMIH.
CBoiicTBa HYJSI TIPU CJIOXKEHUU
" -YMHOXXEHUH, CBOJICTBA
eIVHUIBI TP YMHOXKEHUM.
[TepemecTuTEILHOE "
coueTare/ibHOe CBOJICTBA
CJIO’KEeHUST u YMHOKEHMS,

4JacoB)
HartypanbHbie HecatnunHas cucreMa | UYuraThb, 3anmMcbIBaTh, CPaBHMBATh HATypa/JbHble UYKC/Id; Y4aCTBOBAaThb B OOCYKAEHUU
uncia. JleiictBus ¢ |cunciaenus. Psm  HaTypaJbHBIX | CIIOCOO0B YITOPSIAOYMBAHMS YMCET.
HaTypPaIbHBIMU yucen.  HatypanbHbiii  psig. | M306pakaTh KOOPAMHATHYIO MIPSIMYIO, OTMEYAaTh UMCJia TOUKaMM Ha KOOPAVHATHOM MPSIMOM,
IUC/IAMMU Uucno 0. HatypasbHble uuciia | HaXOAUTh KOOPAMHATHI TOUKMA.

HccnepoBaTh CBOMCTBA HAaTypaJbHOTO psiaa, umcen O v 1 mpu CJI0SKeHUM M YMHOXKEHUM.
Hicronb30BaTh IpaBUjIO OKPYTJIEHNUST HATYPaJIbHBIX YMCEJT IIPY HEOOXOIMMOCTH C OTIOPO Ha
aJITOPUTM TIpaBuUJIA.

BoinonuaTs apudpmMeTnuecKue JeMCTBUS C HATyPATIbHBIMU YMCIaMV, BBIYUC/ISTD 3HAUEHNS
YMCJIOBBIX BbIPAsKEHUI CO CKOOKaMu 1 6e3 CKOOOK.
3amuceiBaTh IPOM3BEAEHME B BuUIE CTeIeHH,
TepMUHOJIOTMI0 (OCHOBaHMe, TIOKa3aTesb),
HEOOXOIMMOCTY C BU3YaJTbHOM OTIOPOJA.
BbINO/IHATh TPUKUAKY M OIEHKY 3HAUEHMIM UMCJIOBBIX BbIPaKEHWUN, Mpenjiaratb u
MPUMEHSATDh MPUEMBI IIPOBEPKU BbIUMCIIEHUN.

Ucnonb3oBaTh MpM BBIUMCIEHUSIX TEPEMECTUTEIbHOE M COYeTaTeJIbHOe CBOMCTBA

YUTaTh
BBIUUC/IATH

MUCII0/Ib30BaTh
CTereHen Ipu

CTerneHu,
3HaUeHUS




*pacripeenTe/ibHOe CBOMCTBO
yMHOKeHys * %,
*MenuTen U KpaTHble™ uuciIa,

pasJioKeHue ymcia Ha
MHOKUTEJIN. Henenne 4
OCTaTKOM. [TpocTeie "

cocTtaBHble umcia. *TIpusHaku
menuMocty Ha 2, 5, 10, 3, 9%,

CrermneHb C  HaTypaJbHbIM
IIOKa3aTeseM.
YucioBbie BBbIPayKEHUST;

MTOPSIOK JEeVICTBUIA.

PellleHne TEKCTOBBIX 3amad Ha
BCce apudMeTuueckue IeliiCcTBUS,
Ha IBVDKEHME U MTOKYIIKNI.

C/IOKeHMSI ¥ YMHOKEHMUS, *pacrpee/nTe/IbHOe CBOMCTBO YMHOKeHUS *; hopMy/IMpoBaTh 1
MIPUMEHSITh TpaBWwia IpPeo0pasoBaHMS UMC/IOBBIX BbIPa)KEHMII Ha OCHOBE CBOJVCTB
apuhpMeTUYECKUX AeUCTBUI IIPY HEOOXOAMMOCTH C HANIPABJISIONIEH IIOMOIIIBIO.
dopmMyIMpoBaTh ONpeAeJIeHus TeUTeIs M KpaTHOrO (C OIMOopoil Ha aJrOPUTM IIPaBWIIA),
HasbIBaTh [e/JUTEJM M KpaTHble UMC/Id; paclmo3HaBaTh IIPOCTble M COCTaBHbIE YMCIIA;
dopmymmpoBaTs M npUMeHATH NPUM3HAKM Aeaumoctv Ha 2, 3, 5, 9, 10, (c omopoi Ha
JITOPUTM TIPaBMJIA); MPUMEHSTh AJTOPUTM DPasjOKeHUS 4yucia Ha IMPOCTble MHOXXUTEIN;
HAXOJUThb OCTATKY OT JIeJIeHUSI U HelOJIHOe YaCTHOe.

PacnosHaBaTh VICTMHHbBIE M JIOKHbIE BBICKA3bIBAHMSI O HATYPaJIbHbIX UMCJIAX, MPUBOIUTH
MpPUMepPbI ¥ KOHTPIIPUMEDPHI, CTPOUTH BBICKA3bIBAHMS M OTPULIAHMS BBICKA3bIBAHUI O
CBOMCTBAxX HaTypaJbHbIX YMCEJ C OIIOPON Ha obGpasell.

PemiaTh TeKCTOBble 3a7auyM apubMETMYECKMM CIIOCOOOM, MCIOJIb30BaTh 3aBUCUMOCTH
MeXIy BeJMumHaMu (CKOPOCTb, BpeMsI, paCcCTOsIHME; 1IeHa, KOJIMYECTBO, CTOMMOCTDb U [p.) TIpU
HEOOXOAVMOCTH C MCITOJIb30BAaHMEM CITIPABOYHOM MHGOOPMAIM: aHAIM3UPOBATh TEKCT 3aauM,
nepedopMmyIMpoBaTh YCJIOBME, WU3BJIE€KATh HeOOXOAVMble [aHHble, YCTAHABJIMBATD
3aBMCUMMOCTY MEXIY BeJIMUMHAMM ITPY HEOOXOIMMOCTHM C HAITPaBJISTIOIIEN IIOMOIIIBIO.
MoaenupoBaThb XOZ, PellieHNs 3a1a4M C TIOMOILIbIO PUCYHKA, CXeMbI, TaOJIMIIbI.

IIpuBoauTh, paséMpaTh pas3/IMYHbIE PEIIeHMs, 3aliCY PEelIeHUI TEeKCTOBBIX 3amau (Ipu
HEeOOXOAMMOCTH C HaIPaBJISIIOIIIEl TOMOIIIBIO).

C momoIpio MeAarora OeHuBaTh TOJyYeHHbIM Pe3yJbTaT, OCYIIeCTB/IATh CAMOKOHTPOIIb,
MpOBepsisi OTBET HAa COOTBETCTBME YCIOBUIO, HAXOAUTh OIIMOKNA.

*PemiaTh 3agauu ¢ MOMOIIBIO Mepedopa Bcex BO3MOKHBIX BAPUMAHTOB *.

3HAKOMUTBCA C MCTOPUEN Pa3BUTUSI apuDMeETUKMA.

Harnsapuas
reomeTpusi. JInuumn
Ha IVIOCKOCTU

(12 u)

Touka, mpsiMas, OTpe3OK, JIyd.
Jlomanas. U3mepeHue [jIMHBI
OTpe3ka, MeTpuuecKue eIMHUITbI

M3MEepEeHNst IJIVIHBL.
OKpY>KHOCTb U KPYT.

[TpakTnueckas paborta
«ITocTpoenne y3opa "3

OKPY>KHOCTEN ».
Yron. IIpsmoii, oCTpbIi, TYIION

PacnosHaBaTh Ha uepTeXkax, PUCYHKax, OINMCBIBATh, MCIO/Nb3ys TEePMUHOJIOTUIO, U
U300paskaTh C ITOMOIIBIO UEPTEKHBIX MHCTPYMEHTOB (TIPY HEOOXOAMMOCTY TIO BU3YaJIbHOM
OIIOpe): TOUKY, MPSIMYI0, OTPE30K, JIyd, YT'0JI, IOMaHYI0, OKPY>KHOCTb.

PacnosHaBaTh, HPUBOAUTH INPUMEPbI OOBEKTOB peajbHOrO MMpa, MMEKIMX (GopMy
U3YyUYEeHHBIX QUTYD, OLIEHUBATD UX JIMHEHbIEe Pa3Mephbl.

Hcnonb3oBaTh JIMHENKY U TPAHCIIOPTUP KaK MHCTPYMEHTBI ISl TIOCTPOEHUS UM M3MEPEHMS:
U3MEPSTH JJIMHY OTPe3Ka, BeJIMUMHY YTIJIa; CTPOUTH OTPE30K 3alaHHOM [JIIVHBI, YTOJI, 3aJaHHON
BEJIMYMHBI; OTKJIAAbIBaTh ILVMPKYJIEM paBHbIE OTPE3KM, CTPOUTh OKPYKHOCTb 3aJaHHOTO
panguyca.




" Pa3BEPHYTHIN YTJIBI.
V3mepeHne yrJIOB.
[TpakTuueckas paborta

«ITocTpoenne yriaoB».

H3006pakaTh KOHGUTYypaluy reoMeTpuueckux GUryp M3 OTPe3KOB, OKPYKHOCTEN, X YacTei
Ha HeJIMHOBAHHOM M KJeTyaToy Gymare; mpejjiaraThb, ONMMCHIBATh M 00CYXKAATh CIIOCOOBI,
aJITOPUTMBI TIOCTPOEHMS TIOC/IE COBMECTHOT'O aHaJIM3a.

PacrmosHaBaTh M M300pakaTh Ha HEJIMHOBAHHOM M KJIE€TYATOV Oymare IpsIMOM, OCTPBIN,
TYTIO, PA3BEPHYTHIN YIJIbl; CPABHUBATD YIJIbL.

BbIuncIsATh AJIMHBI OTPE3KOB, JIOMaHbIX.

I[loHMMaTh M MCHOIB30BaTh INPU pelIeHUM 3aAa4 3aBUCMMOCTM MeXAYy eAVHUIaMU
METPUYECKOM CUCTEMBI MEDP; 3SHAKOMMTBCSA C HEMETPUUECKMMY CUCTEMaMM Mep; BbIpaskaTh
IJIVHY B PasJMUHbIX €IMHUIIAX M3MepeHMs Mpu HeoOGXOAMMOCTM C OIMOpPONM Ha CIIPaBOYHYIO
MHbOpMaIInIo.

HccnepoBaTh GUTyphl 1 KOHOUTYpAIMH, UCIIOIb3YSI IM(PPOBbIE PECYPCHI.

OOBIKHOBEHHbIE
mpoou
(48 u)

O po6b. [IpaBunbHBIE "
HeIpaBUJIbHbIE Ipobu.
OCHOBHOE  CBOWCTBO  OpoOm.

CpaBHeHue npobeii.

CrnoskeHue n BbIUMTAaHNE

OOBIKHOBEHHBIX Ipober.
CwmerianHas IpOOb.
YMHOKeHue u JIejieHue
OOBIKHOBEHHbIX Ipobeis;

B3aMMHO-OOpaTHbIE APOOH.
Pellienne  TeKCTOBBIX  3ajady,
comepskaimx apobu. OCHOBHbIE
3aJauy Ha Ipoou.

[IprmeHeHVe OYKB [IJIT 3aIUCU
MaTeMaTUUeCKUX BbIPaXKeHUI U
TIpeJIOSKEHNA.

MopenupoBaTh B rpadguyeckoir, mpeaMeTHOV ¢GopMe, C MOMOILbI0 KOMITbIOTEpA TMOHITUS U
CBOJICTBA, CBI3aHHbIE C OOBIKHOBEHHOM APOObIO.

UuraTh ¥ 3aIUCBIBAaTh, CPAaBHMBATh OObIKHOBEHHbIE NpOOM, HpeasiaraTb M 00CYXAATHb
CIOCOO0bI YITOPSIAOUYMBAHMS IPOOEIL.

H300pa>kaTh OOBIKHOBEHHbIE APOOM TOYKAMM Ha KOODPAMHATHOM MPSIMOM; WMCIOJIb30BATh
KOOPAMHATHYIO TIPSIMYIO JIJIST CpaBHEHMSI IPOGE.

dopmMyIMpoBaTh, 3aMMCbIBAaTh C IMOMOIIbIO OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
Ipo6y C OMOpOo¥ Ha IMPaBMJIO; MCIOJAb30BaTh OCHOBHOE CBOVCTBO APOOM AJIsS *COKpallieHus
Ipo6eii U IpUBeAeHNs APOo6y K HOBOMY 3HAMEHATEJ IO B IMPOCTEMIINX CIydasx .
IIpeacraBaaTh Mo 06pasily CMeNIaHHYIO APOOb B BUAE HEMPaBWIbHON ¥ BBIAEJSITH IETYIO
YaCTh UMCJIA 3 HeIPaBWIbHOM APOOH.

BoinonuaTe apudmernyeckue QeicTBUS C OOBIKHOBEHHBIMM JIPOOSIMU B MPOCTHIX CITYYasiX;
MPUMEHATH CBOMCTBA apupMeTUUYECKUX JAeVICTBUN AJIS pallMOHAIM3alMM BBIYVCIIEHNIA.
BbINOJHATh NPUKUAKY M OLEHKY pe3yJbTaTa BbIUMCIEHUN; MpeAiaraTh M MPUMEHSTh
MPUEMBI IIPOBEPKU BbIUMCIIEHUN.

IIpoBoauTH MCC/IeIOBAaHUS CBOVICTB Ipo06eii, OMMpasiCh Ha YMCJIOBbIE SKCIIEPUMEHTHI (B TOM
YlcJie C TOMOIIIbIO KOMITbIOTEPA).

PacnosHaBaTh VMCTMHHBIE ¥ JIOSKHbIE BBICKA3bIBaHMUSI O JPOOSX, HPUBOAUTH IPUMEPbI U
KOHTPIIPUMEPDL.

PemraTh MpocTeiilliie TEKCTOBBbIE 3ajaui, copepskallye ApoOHble NaHHbIe, U 3adauM Ha
*HaXOXKIeHMe YaCTH 1[eJIOTO U 1IeJIOrO 10 ero YacTy; BBISBJIATh MX CXOACTBA M pasanmuus *.




MoaenupoBaThb XOf, PEIIeHNs 3a1a4M C TIOMOIIIbIO PUCYHKA, CXEMbI, TaOJINIIbI.

IIpuBoauTHh, paséupaThb, OIEHMBATh DPA3IMUHbIE DELIEHMS, 3alMCU PEIleHMII TEeKCTOBBIX
3a7a4 IpU HEOOXOAVIMOCTH C HalPaBJISIOLIEN ITOMOILBIO.

C nomoIibio MeAarora OeHuBaTh TOJyYeHHbIV Pe3yJbTaT, OCYIeCTBIATh CAMOKOHTPOIIb,
MpOBepsIsi OTBET HA COOTBETCTBME YCIOBUIO, HAXOAUTh OIIVOKNA.

3HAKOMUTBCS C UCTOPUEN PasBUTHSI apUPMETUKNA.

Harnapgnas
reoMeTpPHusI.
MHOroyroJibHMKu
(10 u.)

MHOTOYyTOBbHUKMA.
YeTbIpEXYTOTbHUK,
MPSIMOYTOJIbHUK, KBa/parT.

TpeyroyibHUK.

[noianb u rnepuMeTp
MPSIMOYTOJIbHMKA "
MHOTOYTOJIbHUKOB,
COCTaBJIEHHbBIX "3
MPSIMOYTOJIbHUKOB,  €IVMHMUIIBI
M3MepeHust IO,

[TepumeTp MHOT'OYTOJIbHMKA.

PacnosHaBaTh, u300pa)kaTh C IIOMOIIBIO UEPTEKHBIX WMHCTPYMEHTOB U OT PYKH,
MOZEIMPOBATh 13 GyMaryu MHOTOYTOJTbHUKNA.

IIpuBoauTHL NpuMepbI OOBEKTOB pEAJbHOTO MMpa, MMeEIoIMX (OpPMY MHOTIOYTOJIbHMKA,
MIPSIMOYTOJIbHMKA, KBaIpaTa, TPEYTOJIbHIMKA, OLeHMBATh VX JIMHEHbIE Pa3Mephl.

BbIunciasATh: TepUMeTp TPeyroJbHUKA, IMPSIMOYTOJIbHMKA, MHOTOYTOJbHMKA; IUIOLIAAb
MpSIMOYTOJIbHMKA, KBagpara (TpM HeoOXOOMMOCTM C OIOpOM Ha aarOpuTM Y4YeOHBIX
IeNCTBUI).

H300paskaTh OCTPOYTroJIbHbIE, ITPSIMOYTOJIbHbBIE U TYIIOYTOJIbHbIE TPEYTOJbHUKMA.

CTpouThb Ha KjIeT4yaToy 6ymare KBajipaT U MPSIMOYTOJIbHUK C 3aJJaHHbIMU IJIMHAMM CTOPOH.
HiccnepoBaTh CBOMCTBA MPSIMOYTOJbHMKA, KBajgpaTa IYTEM SKCIEPUMEHTA, HabJIOmeHMs,
M3MepeHsi, MOJIeJIMPOBAHMST; CPaBHMBATh CBOVICTBA KBaZipaTa M MPsIMOYTOJIbHMKA.
PacnosHaBaTh MCTMHHBbIE ¥ JIOKHbIE BBICKA3bIBaHMSI O MHOTOYTOJIbHMKAX, HPUBOIUTD
MpUMepPbI I KOHTPIIPUMEPBDI.

HccnemoBaTh 3aBMCMMOCTD IUIONIAAM KBafgpaTa OT JJIMHBI €r0 CTOPOHBDI.

Hcnonb3oBaTh CBOMCTBA KBAJPAaTHOM CETKM IS TIOCTpoeHuMsT (uryp; pasémBaTh
MpSIMOYTOJIBHMK Ha KBaApaThl, TPEYTrOJbHUKM; COCTABAATh GUITYpbl U3 KBapaTOB U
MPSIMOYTOJIBHMKOB ¥ HaxXOAUTb MX ILIONIAAb, pa3buBaTh GUrypbl Ha MPSIMOYTOJbHUKU U
KBaIpaThl ¥ HAXOAUTH UX IIOMIAAb (ITPY HEOOXOAMMOCTY C HAIPaBJISIOIIEN TTOMOIIBIO).
BeIpakaTh BeJIMUMHY IUIOMIAAM B Pa3/JMUHbBIX €OVHUIIAX M3MEPEHUS METPUUECKON CUCTEMbI
Mep, MCIO/JIb30BaTh 3aBUCUMOCTU MEXKIY METPUUECKMMM eIUHULIAMU M3MepeHusl TIIOIaan
MIpY HEOOXOIMMOCTY C OTIOPOV Ha CIIPABOYHYIO MH(pOpMAIIo.

3HAaKOMUTBCA C MpUMEpaMM IPUMEHEHMS IUIONIAAM U TepuMeTpa B IPaKTUUYECKMUX
cutyauusx. PemraTh 3agauM U3 peasbHOM JKM3HM, NP HEOOXOOMMOCTM C OIIOpOi Ha
aJITOPUTM IIpaBuUIa, 00CYKAATh Pa3IMIHbIE CIIOCOOBI pellleHNs 3a1ay.

TecaTuaHbie

HecatnuHast 3amuch Opobeir.

IIpeacraBaaTh OeCAITUYHYIO ApoOb B BUIe OOBIKHOBEHHOV, YMUTATh M 3alMChIBaTh,




npoou CpaBHeHle IeCSITUYHBIX | CPABHMBATD [eCSITUYHbIe NpoOM, mMpeajiaraTb M OOCYXAATh CIOCOOBI YIOPSIOUYMBAHUS
(38 u) I pobeii. IeCSITUYHBIX TPOOeri.
HevictBuss ¢ pecatuuHbivMy | U306paskaTh JecSITUUHbIE APOOM TOUKAMM Ha KOOPAMHATHON MTPSIMOIA.
IpOOSMU. OxkpyriieHre | BBISBAATH CXO0ACTBAa M pasavuMsA TPaBWI apubMeTUUeCKUX AENCTBUM C HATYpaJIbHBIMU
JeCITUYHBIX TPobeii. YMUCJIAMU U JeCITUUHBIMU IPOOSIMMU, IIOC/Ie COBMECTHOTO aHaIM3a.
PelleHne  TeKCTOBBIX  3aady, | BBIOIHATH apudmMeTnuecKkue OeCTBUS C AeCITUYHBIMM OPOOSMM; BBIOIHATH MPUKUIKY
conepxkaimx apobu. OCHOBHBIE | M OLEHKY Pe3YJIbTaTa BbIUMCIIEHMUIA.
3a/auM Ha IPOOK. IIpuMeHATH CBOMCTBA apybMeTUUECKUX AEMCTBUI IJIsI pPAlMOHAIM3aLMMA BbIYMCIIEHNIA.
IIpuMeHSTH IPaBUWIO OKPYIJIEHUS TeCITUUHBIX Ipobeit, py He0OXOIMMOCTHU C BU3YaJIbHOM
OITOPOJA.
IIpoBoauTh MCC/IEIOBAaHMSA CBOJVICTB [AECITUYHBIX Jpobeii, OmMpasicb Ha YMUCIOBbIE
9KCITIEPMMEHTHI (B TOM UMCJIe C IOMOIIbIO KOMITbIOTEPA).
PacrmosHaBaTh VICTMHHbBIE M JIOKHbIE BBICKA3bIBaHMS O APOOSIX, MPUBOAUTH MPUMEPbI U
KOHTPIIPUMEDPDI, CTPOUTH BbICKa3bIBAHMSA ¥ OTPULIAHNST BbICKA3bIBAHMIA.
PemraTs mpocreiiiiie TEKCTOBbIE 3a[auy, coepsKkaliye ApoOHble JaHHbIe, M Ha *HaxOKIeHue
YaCTH 1IeJIOTO ¥ 1I€JIOTO TI0 €r0 YaCTy *; BBIABJATH X CXOACTBA M PasIndus.
MopenupoBaTh XO[ pellleHus 3aauM C MOMOIIbIO PUCYHKA, CXeMbl, Tabymipl. Pa3éupaTb
pas/iMyYHbIe pellieHNus], 3alMCH PelleHnii TeKCTOBbIX 3a7ay.
OmnepupoBaTh JPOOHBIMY YMCJIAMM B PEATTbHBIX KM3HEHHBIX CUTYaLMSIX.
C momoIipio MeAarora OueHuBaTh TOJyYeHHbIM Pe3yJbTaT, OCYLIeCTB/IATh CAMOKOHTPOIIb,
MpoBepsist OTBET HAa COOTBETCTBME YCIOBUIO, HAXOAUTD OIIVOKIA.
3HAKOMUTBCA C MICTOPMEN pa3BUTHUSI apuPMeTURI
Harnsguas *MHOrorpaHHuKM. PacmosHaBaTh Ha uepTeXax, PUCYHKax, B OKPYKAWIIeM MMpe IIPSIMOYTOJbHbIN
reoMeTpus. W3o6paskenne napasiesienuien, Ky0, MHOTOIpaHHMKYM, ONMCHIBATh, WCIIOJb3ysI TE€PMMHOJJIOTHUIO,
Tena u purypol MHOT'OI'PaHHUKOB. Mogenu | olleHMBaTh JMHEHbIE pa3sMephl.
B IIPOCTPAHCTBE MIPOCTPAHCTBEHHBIX TeJIL. IIpuBoauTh npUMepbl OOBEKTOB pPEAJIbHOIO MMpa, MMeIMX (HOpPMYy MHOTOI'PaHHUKA,
(9 u) [TpsiMOYTOJIbHBIN MPSIMOYTOJIbHOTO Tlapajulesienuiena, Kyoa.
napauie/IenuIes, KyO. | I306paskaTh Ky0 Ha KjieTyaToi Oymare.
PasBépTku Kyba n|UccnepoBaTh cBoOMcCTBA Kyba, MPSIMOYTOJbHOTO Mapaliejiellnmena, MHOTOTPAaHHMKOB,
napaJjuiesienuieaa. MICIIOJIb3YSI MOZEIN IIPY HeOOXOIMMOCTHM C HAIlPaBJISIOIIEN ITOMOIIbIO.

O6béM KybDa, MPSIMOYTOJHLHOTO
napaJuiesenunena’.

PacnosHaBaTh pa3BEépTKM Kyba 1 napauienenunena. MoaeaupoBaTh Ky6 1 mapaiiesiernuIes
13 GyMaru u IIpouynx MaTepuajoB, 10 oOpasiry.




Haxoauts n3MepeHns, BBIYMCIATD IUIONIAAb TTOBEPXHOCTY; 0OBEM KybOa, MPSIMOYTOJIbHOTO
napasuiesienuiieia C Oropoy Ha aJrOPUTM YUYeOHBIX HEMCTBUIA; MCC/IeA0BaTh 3aBMCUMMOCTD
06BEMA Kyba OT AJIMHBI €ero pebpa.

Hao6moaaTh ¥ IpoBOAUTH AHAJIOTUM MEXAY MOHATUSIMU IUIOLIAAM U OObEMa, MepumMeTpa U
IJIOIAIM TTOBEPXHOCTIA.

PacnosHaBaTh MCTMHHBIE U JIOKHbIE BbICKA3blBaHMSI O MHOTOI'PAaHHMKAX, HPUBOIUTD
MPUMePbI 1 KOHTPIpUMepbl. PeliaTh 3ajaum 13 peajbHOM SKU3HMU.

IloBTOpEHHUE
¥ 00001IeHMe
(10 u.)

[ToBTOpEHME OCHOBHBIX
MOHATUI M METOHOB Kypca 5
Kjacca, 0000ILeHNe 3HaHWIA.

BbrunciasTh 3HaueHMs BbIpaKeHMI, COIepsKalllMX HaTypajibHble UlMCJia, OOBIKHOBEHHbIE U
JecITUYHble JpoOM, BBIIOJHATL IIPeoOpa3’oBaHMsI uMcel MpU  HEeoOBXOOUMMOCTH C
HaIlpaBJISIOIIEN TIOMOIIIBIO.

Br16MpaTh CI10c06 CpaBHEHMS UMCEJl, BBIUMC/IEHUN, IPUMEHATh CBOMCTBA apubMeTNIeCKnX
IEMCTBUIA [IJIS paliOHAIN3alM BbIUMCIIEHUN.

OcCylIecTB/IATh CAaMOKOHTPOJIb BBITIOJNHSIEMBIX [EWCTBUM ¥ CaMOIIPOBEPKY pe3yJsibTara
BBIUMCJIEHUIA.

PemiaTh mpocreiiinne 3agauy 13 peasibHON XM3HY, MPUMEHSITh MaTeMaTUYeCKue 3HaHMS
IJIST pelleHus 3aJay U3 IPYyIuX yueOHbIX IIPeIMeTOB.

PemiaTh mpocTeiinme 3ajauyyM pasHbIMM CIIOCO0aMM, CPaBHMBATh CIIOCOOBI DEIIeHMS
3a/1auM, BBIOMPATh PaIMOHAJIBHbBIN CII0CO0.

6 kiacc (He menee 170 u)

Hassanue
paspena (TeMbl)
Kypca (41ciio
4acoB)

OcHOBHOEe copeprRaHue

OcHOBHBIE BUABI JeSITETbHOCTU 00YYaIOIIMXCS

HarypanbHble
yuciaa

(30 v)

Apubmernveckne AeUCTBUSI C
MHOTO3HAYHBIMM HATYpaJbHbIMMU
YMCIaMUA. UncnoBble
BbIpaskeHMsl, TTIOPSIAOK MEVICTBUIA,
UCITOJIb30BaHMe CKOOOK.

BoimosiHaTh apudMeTrMuecKue AeMCTBUSI C MHOTO3HAYHBIMM HATyPaJIbHBIMM YMCIAMMU,
HaXOOUTh 3HAYEHWSI UMCJIOBBIX BBIpAKEHMII CO CKOOKaMM U 6e3 CKOOOK; BBIUMC/ISTBH
3HAYEHMSI BbIPasKeHUI, COlepsKallMX CTeIIeHN!.

BbINOJIHATh NPUKUAKY M OIEHKY 3HAUEHUI YMCJIOBBIX BBIPAsKEHUN, IMIPUMEHSTh IPUEMbI
MPOBEPKM pe3yJibTara.




OxkpyrieHne
yycell.
Henuten U KpaTHbIe UMCJIA;
*HaMOONBILINI OBIIUIA OeIuTesb
" HaMMeHblllee 0bIiiee KpaTHOe *.
PasnokeHue umciia Ha MPOCThIE
MHOXUTeIN. [1eMMOCTh CYMMbI
u 1npousBeneHus. [emenme ¢
OCTaTKOM.

Pentenne TekKCcTOBBIX 3aad.

HaTypaJIbHbIX

Ucnonb3oBaTh NpU BBIYMCIEHUSIX TME€PEMECTUTEIbHOE M COYeTaTe/IbHOe CBOWMCTBA
CIIOKeHUSI M YMHOKEeHMSI, *pacrpegeuTeIbHOe CBOMCTBO YMHOXEHMSI OTHOCUTEIHHO
CTOKeHus ¥, cBoMcTBa apupMeTUYeCKUX JAeMCTBUIA.

HiccnepoBaTh UiC/IOBbIe 3aKOHOMEPHOCTH, IPOBOAMUTD UMCIOBbIE SKCIIEPUMEHTHI.
@opMyIMpOBaATh ONMpeRe/IeHusl TeNTeNsT M KPATHOro, HauOOJIbIIero OOIEro NeIUTeNs U
HaMMEHbIIIEr0 OOIIEro KPaTHOTO, IIPOCTOTO ¥ COCTAaBHOT'O UMCEJ; MCIO/Ib30BaTh 3T TOHSITUS
Py pellleHuy 3amay (TIpy HeOOXOAMMOCTY C OITOPON Ha aJITOPUTM IPaBUIIa).

I[IpuMeHATh aJrOPUTMbI BBIUMCIEHUST HAMOOJIBIIErO OOIIEro Oe/NUTeNs] M HaMMEHbIIIEro
006111ero KPaTHOTO IBYX YMCEJI, AJITOPUTM PasJIOKEHNS YMCIa Ha MTPOCThIE MHOXKUTEJTNA.
HccnemoBaTh CBOMCTBA JI€/IMIMOCTY CYMMbI ¥ ITPOU3BEAEHMS UMCEJT C OMTOPOI Ha BOIIPOCHBIN
TJ1aH.

IIpuBoauThL mNpUMMeEpbI uMcel C 3aJaHHBIMM CBOJCTBaMM, paclo3HaBaTh BepHbIe U
HeBepHbIe YTBEPKIEHMS O CBOMCTBAaX UMCEJI, OMPOBEpPraTb HEBEepHble YTBEPXKIEHMS C
MTOMOIIIbIO KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTHYeCKMe IMPEeIIOKeHMSI C TIOMOIIbIO CBS30K <«U», <WIN»,
«eCJI..., TO...» TI0 0OpasIry.

PemraTh TEKCTOBbIE 3a/1auM, BK/IIOYAIOIIME TOHATHS eJIMMOCTH, apubMeTUUECKUM CITIOCOOO0M,
MUCIIO/Ib30BaTh Iepebop BCcex BO3MOKHBIX BAPMAHTOB C OIOPOI Ha BOIIPOCHBIN IJIaH.
MopgenupoBaTh X0, pPellleHNs 3a1aui C TOMOIIbIO PUCYHKA, CXEMBbI, TAOJIUIIbI.

[TpuBomNTH, pa3bupatrh, OLEHMBATh Pa3/IMUYHbIE PEIeHUs, 3alUCH PEIIeHNA TEeKCTOBbIX
3aJay4 C HaIpaBJISIOLIEN TOMOIIIbIO.

Kputnuecku olleHMBaTh IIOJIYyYEHHBIN pPe3y/JIbTAaT, HAXOAUTH OIIMOKM, OCYIIECTBJISTH
CaMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBME YC/IOBUIO.

Harnapuas
reoMeTpHusi.
IIpsimbie Ha
IJIOCKOCTH
(79)

*IleprieHOAMKYJISIpDHbIE — TIPSIMbIE.
[TapatenbHble psMbIe .
PaccrosiHe  Mexmy — OByMSI

TOYKaMM, OT TOYKM JO IIPSIMOIA,
IJIMHAa TIyTM Ha KBaJpaTHOM
CeTKe.
*IIpumepsI
MPOCTpaHCTBe *.

IIPAMBbIX B

PacnosHaBaThb Ha uepTeskax, pMCyHKaxX C/ydyay B3aMMHOTO PacCIIOJIOKEeHMS IBYX IPSIMbIX.
Hso6pakaTh € TOMOIIbI0 YEPTEXXHBIX WMHCTPYMEHTOB KjeTdyaron Oymare [Be
rmepecekarolyecss  IpsiMble, OBe  Mapa/llejibHble  IpsMble,  CTPOUTb  MPSIMYIO,
MepHeHAVKYJISIPHYIO JTaHHOM.

IIpuBoAUTH MPUMeEPHI MTAPAJUIEILHOCTY U MEPIIEHANKYJIIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.
PacnosHaBaTh B MHOIOYTOJIbHMKaxX TMEPIEHAMKYJISIpHbIE ¥ IapajulejibHble CTOPOHBI.
H3o6pakaTh MHOTOYTOJIbHUKM C TapaIjIe/IbHbIMU, TEPIEeHIUKYJIIPHbBIMY CTOPOHAMM IIO
ob6pasiry.

HaxoauTh paccTosHME MeXKIy ABYMs TOUYKaMM, OT TOYKM OO IIPSIMOM, IJIMHY IYyTU Ha




KBaJpaTHOM CeTKe, B TOM UMCJIe UCIIOJIb3Ys IIM(pOBbIe peCcypcChl.

Opoou OO6BIKHOBEHHAST npob6b, | CpaBHMBATh U YIIOPAAOUMBATH JPOOY, BBIOMPATH CIIOCO0 CpaBHEHMS APOOE.
(32 v) OCHOBHOE  CBOMCTBO  Jpo0Ou,|IIpeacTaBiasiTh OecITUYHbIE TPOOU B BUIe OOBIKHOBEHHBIX MpOOel ¥ OObIKHOBEHHbIE B BUE
COKpaIleHue OpoGeit. | IeCATUYHBIX, MCII0JIb30BaTh 3KBMBA/IEHTHbIE IPEACTaBJIEHUSA IPOOHBIX YMCeNT TPU UX
CpaBHeHMe ¥ YIOPSIOYMBAHME | CPABHEHNM, IIPY BBIYMCIEHUIX (ITPY HEOOXOIMMOCTY C HAITPaBJISIIOIIEl TTOMOIIIBIO).
Ipoberi. Hcnonb3oBaTh IeCITUYHbIE IpOOM MpK MpeoOpasoBaHUM BEIVMUYMH B METPUYECKON CUCTEMe
HecsaTuuHbie I pobu " | Mep.
MeTpuuecKas ccTeMa Mep. BoinonuaTs apudgmeTnueckme AeiicTBUSA C OOBIKHOBEHHBIMM U AECITUYHBIMM JPOOSMMA.
Apudmernyeckue npeicTBug C| BplumMcaATh 3HAaUeHMS BBIPAKEHMH, COAEpsKalliMX OOBIKHOBEHHBIE ¥ JECITUUYHbIE IPOOMH,
OOBIKHOBEHHBIMM M | BBIMIOJIHATh ~ Mpeobpa3oBaHus  OpoGeli, BbIOMPATh CIOCO0, IPUMMEHATh CBOMCTBa
JEeCATUYHBIMU IPOOSIMU. apuMeTUUEeCKIX JeMCTBUIA IJI palliOHaIM3alU/ BbIUMCIIEHUIA.
OrHoitenne. [enenne B maHHOM | COCTaB/IATh OTHOIIEHMS ¥ TPOMNOPIVY, HAXOAUTH OTHOIIEHVE BEeJMUMH, NeIUTh BEJIMUMHY B
OTHOILLIEHUN. *Maciurab *, | JaHHOM OTHOILIEHMIA.
MIPOIIOPLIVSI. Haxoauth 3KCIIepUMMEHTAJIBHBIM IYTEM OTHOILIEHME [JIMHbI OKPY>KHOCTU K €€ AuaMeTpy
IMTousatue TpoIieHTa. | (TIpY HeOOXOAMMOCTH C HAIIPaBJISIOIIEN TTOMOIIIBIO).
Boruncienne — mpoueHta ot | HaxoauThb MaciuTab IiaHa, KapThl ¥ BBIUMC/ISITb PACCTOSIHUSI, MCIIOJIb3YSI MAcCIITab C OIOPOI
BE&JIMYMHBI ¥ BEJIMYMHBI IO €€ |Ha aJTOPUTM YUeOHBIX TeICTBUIA.
MIPOLIEHTY. OOBICHATDH, YTO Takoe IIPOIEHT, YIOTPebJATh OOGOPOThI pPeuM CO CJIOBOM «IIPOLIEHT».
Pemtenne  TeKCTOBBIX  3amady, | BeIpaxkaTh IMpOIEHTHI B APOOSX M ApoOM B TIPOLIEHTaX, OTHOIIEHME [BYX BEJIVMYMH B
colepsKalmx Ipobu U | IPOLIEeHTAaX.
MPOLIEHTBHI. BbIunc/iaTh MPOIEHT OT YMCJIA U YMCIIO TI0 €r0 MPOLIEHTY.
[IpakTrueckas pabota | ORpyIasaTh IpoOM M TPOLIEHTbI, HAXOOUTb MPUOTVKEHMUS 4YMcela TpU HeoOXOAMMOCTU C
«OTHollIeHe IJTVHBI | ICTTOTb30BaHMEM BU3YaIbHOM OIOPBI.
OKPY>KHOCTU K €€ ITMaMeTpy». PemaTh 3agaum Ha 4acTy, MPOLIEHTHI, MPOMOPIMY, HA HAXOXIeHMe Apobu (IpOIleHTa) OT
BEeJIMYMHBI ¥ BEJIMUMHBI TTO €€ Apobu (MpoleHTy), Apobu (MpolleHTa), KOTOPbIi COCTaBJISIET
onHa BeluMumMHa OT Jpyrou. IIpuBoauTH, pasdMpaTh, OLEHMBATh pPasIMyHble pelleHus,
3aIMCY pellieHNIi TeKCTOBBIX 3a/1au IIPY HeOOXOIMMOCTH C HallpaBJIsSiOLIel TOMOILBIO.
H3BnekaTh uHbopManmio 13 TabaUIl M OuUarpaMm, MHTEPIPETUPOBATh TabJIMUYHbIe AaHHbIE,
oIpenesaTh HauboJIblliee ¥ HayiMeHbIllee U3 MPeCTaB/JIeHHbIX JaHHbIX.
Harnsaauas *QceBas cumMeTpus. | PacrosHaBaTh Ha uepTekax M M300paskeHUsIX, M300pakaTh OT PYKU, CTPOUTH C ITOMOIIIbIO

reoMeTpus.

enTpanbHast CMUMMETpPHSI.

MHCTPYMEHTOB Gurypy (OTpe3oK, JOMaHYyIO, TPEYTOJbHMUK, MPSIMOYTOJbHUK, OKPYKHOCTD),




CummeTpust
(6 9)

ITocTpoenue

duryp.
CumMMeTpus B IPOCTPaHCTBE ™.

CUMMETPUYHbIX

CUMMETPUYHYIO JaHHOV OTHOCUTEJIBHO MPSIMOM, TOUKY C HAIIPaBJISIOIIEN ITOMOIIIbIO.
Haxoauthb npumMepbl CUMMETPUM B OKPY>KaloIlleM MUpe.

MogenupoBatb #u3 Oymarum [Be GUIYypbl, CUMMETPUYHBIE OTHOCUTEIIBHO IIPSIMOI;
KOHCTPYMPOBATh reoMeTpuuecKkue KoHGuUrypammm, uCroyib3ysi CBOMCTBO CUMMETPUM, B TOM
yycyIe ¢ MOMOIIBIO IMMPOBBIX PECYPCOB C OMOPON HA aJTOPUTM YUeOHbIX TeVICTBUIA.

BroipakeHus [Tpumenenme GykB 1151 3amucy | Mcmoib3oBaTh GYKBBI [/ 0O03HAYEHMST UMCeJI, TIPU 3alMCH MaTEMATUYECKUX YTBEPSKIEHMIA,
¢ 6ykBaMu MaTeMaTMUECKMX BBIPAKEHUI U |COCTABJIATh OYKBEHHbIE BbIPDAKEHMS 110 YCIOBUIO 3ajaunt.
(6 v) MpenJIosKeHUN. *BbykBenubie | MccmenoBaTh HEC/IOKHBIE YMCIOBbIE 3aKOHOMEPHOCTHM, MCITO/Ib30BaTh OYKBBI [IJIST MX 3aIlACH.
BbIPayKEHUS " YMCJIOBBIE | BBIUMCIATH UMCIOBOE 3HAUEHMe OYKBEHHOT'O BbIPaKEHMS IPU 3aJaHHbIX 3HAYEHUSIX OYKB C
MTOICTAHOBKM ™. OITIOPOM Ha aJITOPUTM YUEOHBIX JeCTBUIA.
bykBeHHbIE paBeHCTBa, | 3amuchiBaTh (GOPMYJIbI: IepuMeTpa M IUIOWIAAM TIPSIMOYTOJIbHMKA, KBanpaTa; [JIVMHBI
HaXOKIIeHMe HEM3BECTHOT'O | OKPY>KHOCTH, TUIOLLIAM KPYTa; BHIIOHATD BHIYMCIEHUS 110 3TUM hopMyJiaMm.
KoMITOHeHTa. DOopmMYyIIbI. CocraBaarb GoOpMyJIbl, BbIpasKalollye 3aBUCUMMOCTY MeXAY BeTMUMHAMU: CKOPOCTb, BpeMsl,
pacCcTosiHMe; II€HA, KOJIMYECTBO, CTOMMOCTb; ITPOU3BOAUTENbHOCTb, BpeMs, 0ObEM pabOThI;
BBITIOJTHSATD BbIUMCJIEHNS 110 3TUM (GOpPMYJIaM.
HaxoauTh HeM3BECTHBI KOMIIOHEHT apM(PMeTn4ecKoro IeiCTBUS.
Harnsipnas YeThIpEXYTOMBHUK, npuMepsl | I306paskaTh Ha HEJMHOBAaHHOM M KJIETYATOM Oymare C MCIIOJb30BAaHMEM UEPTEKHBIX
reoMeTpusi. YEeThIPEXYTOJIbHUKOB. MHCTPYMEHTOB  YETBIPEXYTOJBHMKM C 3aJaHHBIMM CBOMCTBaAMM: C IlapaIeJIbHbIMU,
durypst [TpssMoOyTONBHUK, KBazpaT: | IePIeHIUKYISIPHbIMY, PaBHbIMM CTOPOHAMM, MPSIMBbIMM YTJaMMU ¥ Op., PaBHOOEIPEHHbIN
Ha IJIOCKOCTH CBOMCTBA CTOPOH, YIJIOB, | TpeyroibHUK. [IpegsaraTs 1 00CyKAaTh CIIOCOOBI, AJITOPUTMbI TIOCTPOEHNSI.
(14 v) IaroHasen. HccnemoBaTh, WCIIONb3ysS SKCIIEpMMEHT, HaOJMIO#eHMe, MOJeIMpPOBaHNKe, CBOMCTBa
Wsmepenne YIJIOB. Bugp! | mpsiMoyrosbHMKaA, KBagpara, pa3doyuBaTh Ha TPEYTOJIBHUKY C OIIOPOM Ha BOIIPOCHBIN TIJIaH.
TPEYTOJbHUKOB. OO6ocHOBBIBaTh, OIpOBepraTb C TIOMOIIbIO  KOHTPIPUMEPOB  YTBEPKAEHUS O
ITepumerp MHOT'OYTOJIbHMKA. | TPSIMOYTOJIbHMKE, KBaJipaTe, paclo3HaBaTh BEPHbIe Y HEBepHbIE YTBEPsKIeHMSI.
[Tmomans ¢urypsr. Dopmysibl | UsMepaTh M CTPOMUTH C IOMOIIBIO TPAHCIOPTMpA YIJIbI, B TOM YMCJIE B MHOTOYTOJIbHUKE,
rnepuMeTpa " TJIONIA/IY | CPABHUBATh YIJIbl; pacO3HABaTh OCTpPbIe, MPSIMble, TYIIble, Pa3BEPHYTHIE YTJIbI.
MPSIMOYTOJIbHMKA. PacnosuaBarh, u300pa>kaTb  OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN,  TYITOYTOJIbHBIN,
[TpubauskéHHOE u3MepeHue | paBHOOEIpeHHbI, PABHOCTOPOHHUI TPEYTOJbHUKM (TP HEOOXOAMMOCTU C MCIOJb30BaHUEM
Iomaay Guryp. BU3YaJIbHOM OTIOPBI).
*TIpakTrueckas paboTta | BeIumMcaaTh IepuMMeTp MHOTOYTOJIbHMKA, TIUIONIAAb MHOTOYTOJIbHMKA pa3bueHueM Ha

«Inomaap Kpyra» *.

MPSIMOYTOJIbHMKM, Ha paBHble (QUTYpPhI, MUCIIOIb30BaTh METPUYECKVME EeOVHUIIBI M3MepeHUS




IJTVHBI U TIIOIIAAY C OTIOPOM Ha aJTOPUTM yUeOHbIX JTeMICTBUIA.
Vicrionib3oBaTh NPUOIMKEHHOE M3MepeHMe IJIMH M IUIONIaZiell Ha KjeTdyarou Oymare,
MPUOIMKEHHOE M3MepeHNe IJIMHbI OKPY>KHOCTH, TUIOLIAAN KpyTa.

ITonoxxurtenbHbIC U

Llenbie umciaa. *Momynp umcia,

HpMBO,I[I/ITb nmpumepnbl  UCIIOJIb3OBaHUA B peaanoﬁ JKM3HUM  IIOJIOKUTEJIbHBbIX U

OTpULIATe/IbHbIE reoMeTpuuecKass MHTEPIIPETAIVs | OTPUIIATEIbHBIX UMCET.
17w ¢:] MOZYJISL. Ynucnossie | U306pakaTh 1ieJible YMCIIa, TOJOKUTENbHbIE M OTPULIATEbHbIE UMC/Ia TOYKAaMM Ha YMCIIOBOA
(40 u) MIPOMEXKYTKM *, MIPSIMOJ, MCII0J/Ib30BaTh UMCJIOBYIO MPSMYIO [T CPABHEHUST UMCET.
[TonoskuTenbHbIE u |[IpuMeHsATh NpaBuaa CpPaBHEHMs, YHOPAJOUMBATHL IieJible YKCIa;, “HAXOAUTh MOIYJb
OTpUIIATEIbHbIE yyca. | unca®.
CpaBHeHMe TOJIOKUTEIbHBIX ¥ | POPMYJIMPOBATh MPaBUjIa BbIYVCIEHNS C TOJIOKUTEIbHBIMMY M OTPUIIATETbHBIMY YMCIAMMA,
OTPUILIATEJIbHBIX yyiCesl. | HAXOOUTh 3HAYEHMS YMCJIOBBIX BbIpayKeHU1A, comepsKaImx IEeNCTBUS
Apudmerndeckue OENCTBUS C|C TMOJIOKUTEIbHBIMY ¥ OTPUILIATEIbHBIMM YMC/IaMM TIPU HEOOXOOMMOCTM C OIOpOM Ha
TTOJIOKUTETbHBIMM ¥ | JITOPUATM ITpaBUIa.
OTPULIATEJIbHBIMY YMCJIAMMA. I[IpuMeHSTH CBOMCTBA CIOKEHMS ¥ YMHOXKEHMS IJ1s1 Tpeo6pa3soBaHysl CYMM M ITPOV3BEIEHMIA.
Pentenne TeKCcTOBBIX 3aad.
IIpeacraBiieHue [IpsamoyronbHas cucrema | O0BSACHATh M WIUIIOCTPUPOBATh IIOHATHE TIPSIMOYTOJIbHOM CUCTEMbI KOOpPAMHAT Ha
JaHHBIX KOOpAMHAT  HAa  IJIOCKOCTH. | TZIOCKOCTHU, MCIIOJIb30BaTh TEPMUHOJIOTMIO; CTPOUTH Ha KOOPAMHATHOM IIJIOCKOCTM TOUKU U
(6 ) Koopauuatst TOYKU Ha | UTYPBI 110 3aJaHHBIM KOOPMHATaM, HAXOAMTh KOOPAVHATHI TOYEK.
TIJIOCKOCTH, abcrucca u|Yurtath crosibuarbie " KPYTrOBbIe IvarpaMMbl;
OopIyMHara. MHTEPIPETHPOBATh JaHHbIE; CTPOUTH CTOJIOUAThIE AMArPaMMBbl.
Cronbuarbie " Kpyrosble | Ucmosib3oBaTh MHGOPMAINIO, [TPEICTABIEHHYIO B TabymilaxX, Ha AuarpaMMax Ajisl pelieHus
IMarpaMmbl. TEKCTOBBIX 3a/a4 U 3a/1a4 U3 peabHOM KU3HMU.
[TpakTuueckas paborta
«ITocTpoeHne muarpamm».
Perltenne  TeKCTOBBIX  3ajad,
cofepsKalmx IaHHbIE,
MpecTaB/ieHHble B Tabauiax u
Ha JAyarpaMMax.
Harnaauas *TIpsIMOYTOJIbHBI Pacno3HaBaTh Ha uepTeXxaxX, PUCYHKaX, OMMChIBATh NVpamMuay, IpusMy, UWJIMHLP, KOHYC,
reoMeTpus. napajuiesenuiesn, Kyb, MmpusMa,|Iiap, u3odpaskaTh UX OT PYKM, MOAEIMPOBATh M3 GyMaru, IiacTUIMHA, TPOBOJIOKU U Ip. C

durypni

mMpamuaa, KOHYC, IVJIMHID,

HaIpasJIsioleil moMoIpio. [IpuBoAMTH MpUMepPbI OOBEKTOB OKPY’KAIOIIETO MUPA, MMEIOIIMX




B IIPOCTPAHCTBE
(99

map u cdepa. M3o6paskeHune

MPOCTPAaHCTBEHHBIX buryp.
[Tpumepsi Pa3BEPTOK
MHOTOTPaHHMKOB, IWIMHApPA WU
KOHYyca.

[TpakTnueckas pabora
«Cosnmaune Mozeen

MIPOCTPAHCTBEHHBIX QUTYP».

IloustTne o06bEMA; EOUHMULIBI
usMmepenuss o6wéma. O6BEM
MPSIMOYTOJIbHOTO

napauieyienumnena, KyOa,

dbopmyibl 06BEMA *.

(opMbI Ha3BaHHBIX TEJIL.

Vicriosib30BaTh TEPMMHOJIOTMIO: BepllHA, pebpo, TpaHb, OCHOBaHME, BbICOTA, PaAUyC U
IyamMeTp, pa3BepTKa.

HsyuaThb, MCIIOIb3YsT SKCIIEPUMEHT, HaOII0eHe, M3MepeHe, MOAeIMPOBaHMe, B TOM YMCIIe
KOMITbIOTEPHOE, ¥ ONMMCHIBATh CBOMCTBA HA3BAHHBIX TeJl, BbISIBJISATh CXOACTBA U Pa3/INUNS:
MEKAY MUPaMUION U TIPU3MOI; MEXIY IIVJIMHAPOM, KOHYCOM U IIIapOM.

PacnosHaBaTh pa3BEPTKM Mapasuliesenuiena, Kyda, mpusMbl, MMpaMuabl, KOHYCA, IIMINHIPA;
KOHCTPYMPOBATh J[aHHble Teja M3 pPa3BEPTOK, CO3[aBaThb MX MOZEIM C HaMpaBJsIoLIen
MTOMOIIIBIO.

Co3sgaBaTh MOJEIM ITPOCTPAHCTBEHHBbIX (uryp (M3 6ymaru, IpoBOJIOKM, IUIACTWIMHA U AP.) C
OITIOPOM Ha aJITOPUTM YUEOHBIX JeCTBUIA.

H3mepaTh Ha MOJeISX: JJIMHBI pé6ep MHOTOTPaHHMKOB, I1aMeTp Iapa.

BoruncisaTe o ¢popmysiam: 06bEM IPSIMOYTOJIBHOTO TMapasiiesienuiea, Kyoa; UCrnoib30BaTh
eOVHUIIBI U3MepeHUs OO0bEMa; BBIUMCIAATD OOBEMBI TeJ, COCTAaBJIEHHBIX U3 KyOOB,
napasiesienuIieloB; peliaTh 3aJadyM C pPeaibHbIMM JaHHBIMM C OIOpPOM Ha CIIPABOYHYIO
MHbOpMaIInio.

IToBTOpEHME,
000011IeHIe,
cCUCTeMaTHu3aIus
(20 v)

IToBTOpEHNe OCHOBHbBIX MOHSITUM
M METONOB KypcoB 5 m 6
KJIaCCOB, 00600611IeHNe u
cucTeMaTu3alys 3HaHMiA.

BorunciasaTh 3HaueHus BbIpaKeHUM, COAepKalllMX HaTypajbHble, IieJible, MMOJIOKUTEIbHbIE U
OTpUIIATEJIbHbIE YMCJIa, OOBIKHOBEHHbIE U HECITUYHbIE NPOOM, BBITOIHATH MPeoOpa3soBaHMS
YlCeJT ¥ BhIPAsKEHMII IIPU HeOOXOOMMOCTHU C HAIIPaBJISIOIIEel TOMOIIIbIO.

BriOupaTh crioco6 cpaBHeHMs uycesl, BbIUMC/IEHUN, IPUMEHSTh CBOMCTBA apudMeTnueckmux
JeMCTBUIA [IJIs palliOHaIN3alM BEIUMCIEHUI.

PemaThp mpocTreiinme 3agaumM 13 peasibHOM KM3HU, MPUMEHSATh MaTeMaTU4YeCKue 3HaAHMS
IJIST pellieHNs 3aa4 U3 IPYTrUX IpeIMeTOB.

PemaTh nmpocreiinne 3agauy pasHbIMM CIIOCOOAMI.

OcCy1uecTB/IAATh CAMOKOHTPOJIb BBINOJHIEMbIX JENCTBUI ¥ CAMOIIPOBEPKY pe3yJbTaTa
BBIUVCIEHUIA.




TEMATUYECKOE ITVJTAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (I10 TOOAM OBYYEHUS)

7 kimacc (He meHee 102 u)

HasBanue
pa3paena (TeMbl)
Kypca (4Mcjio

OcHoBHOe coaepkaHmue

OcHoBHbBIE BUIBI 1€eATEC/IbHOCTU OﬁyanOH.H/IXC}'I

4JacoB)

YUncna u [TousaTue paryoHaabHOrO uncia. | CucTreMaTUM3MpPOBaTh M 000railaTh 3HAHUA 00 OOBIKHOBEHHBIX U TECSITUYHBIX TPOOSIX.

BbIYMCJICHMS. Apudmernueckue pencteusi ¢ | CpaBHMBATh M YIOPSIIOUMBATH APOOHU, TpeoOPa30BbIBast MPU HEOOXOAVMMOCTH IEeCSITUYHbIE

PanmonanbHbIe paOHAIbHBIMMU yycjaaMin. |[Ipobu B OOBIKHOBEHHbIE, OOBIKHOBEHHbIE B IeCSITUYHbIE, B YACTHOCTM B OECKOHEUHYIO

gyciaa CpaBHeHnnue, YIIOPSIIOUMBAHME | IECITUYHYIO TPOObh.

(25 4) PaLVIOHAJIbHBIX YMCeT. I[IpuMeHATHh pa3sHOOOpasHbIE CIOCOObI M IPUEMBI BBIYMCIEHUS 3HAYEHMI APOOHBIX
CreneHb d HATypPaJbHbIM | BBIpD@KEHMI, COAEPKAIMX OOBIKHOBEHHbIe ¥ HEeCITUYHbIEe [ApOOU: 3aMeHSITb Ipu
IIOKa3aTeJsieM. HEOOXOIMMOCTY JEeCATUYHYI0 JpoOb OOBIKHOBEHHOM ¥ OOBIKHOBEHHYIO IeCSTUYHOI,

PellleHte OCHOBHBIX 3a7ay Ha
IpoOu, TMPOLIEHThI U3 peaJbHONI

MPaKTUKMA.
[Tpusnaku JeTUMOCTH,
pasyiokeHusT Ha  MHOKUTENIU

HaTypaJIbHbIX UMCel.
Peanbuble 3aBucumocti. ITpsamas
u obpaTHas
MPONOPLYOHATBHOCTH.

MIPUBOAUTE BhIpaskeHMe K dopMe, Haubosiee yIOOHONM [IJiSI BBIUMCJIEHUI, TIPeOOPa30OBbIBATD
IPOOHBIE BbIpaKeHMsI HA YMHOSKEHME U JeJIeHMe NeCITUYHBIX Ip0o0elt K JeMCTBUSIM C LIeJIbIMU
yycamu (pyi HEO6XOAMMOCTHM C HAIPaBJISIOIIEN ITOMOIIIBIO).

IIpuBOAUTHL YMC/IOBBIE M OGYKBEHHbIE IMPUMMepPbI CTEleHM C HATypaJIbHbBIM IIOKa3aTeseM,
OOBSICHSIST 3HAUEHMS] OCHOBAHMSI CTEMEHM M TIOKa3aTessl CTeleHM, HAXOAUTh 3HAueHWUs

cremneHei Buna a’l (a — mo6oe paryMOHANIBbHOE YMCIIO, 1 — HATypaJbHOE YMCIIO) C OMOPOii Ha
CIIPaBOYHYIO MHGbOPMAIHIO.

[ToHMMAaTh CMBIC/I 3aIIMCH OOJTBIINMX YMCEJ C IIOMOIIIbIO IeCATUYHbBIX AP0o0ei U CTereHen
gucsiaa 10, IpUMeHSTh MX B peajIbHbIX CUTYaIUSIX.

I[IpuMeHATH TPU3HAKY JETMMOCTHM, Pa3/IOsKeHNsT HA MHOKUTEJIM HAaTYPaJbHbIX YMCel.
PemiaTh mpocreiniye 3ajadyyM Ha YaCTM, IPOIEHTHI, MPOIMOPIMM, HAa HAXOKIEHME Ipobu
(TIpolieHTa) OT BEJMUMHBI 1 BEJIMUMHBI 110 €€ Npo6u (MIPOIeHTY), Apobu (MPOlleHTa), KOTOPbI
COCTaBJISIET ONHA BenuuuHa OT Apyroi. IIpuBoauTh, pasdoupaThb, OLEHMBATH Da3/INYHbIE
pelleHus1, 3alCH pellleHnI TEKCTOBBIX 3a4ay.

PacnosHaBaTh M OOBSICHATH, ONMMPASICh HA OIMpenesIeHus, MPSIMO IPOMOPLUMOHAIbHBIE U
0O6paTHO TMPOIOPIIMOHAJIbHbIE 3aBUCUMMOCTM MEXIY BeJIMYMHAMM; IPUBOAUTH IIPUMeEpPbI
9TUX 3aBUCUMOCTEN U3 pPealbHOr'O MUPA, U3 IPYTUX YUEOHBIX IIPEeIMETOB.




Pemrate mpocreiiiiive NPaKTHMKO-OPUEHTHMPOBAHHBbIE 3aJauM Ha JpoOM, IPOLIEHTHI,
MPSIMYIO ¥ 00PATHYIO MIPONOPIMOHATIBHOCTH, IIPOIOPIIMHA.

Anreopanueckme |bykBeHHble BbipaKeHMs. | OB/IageTb Ha 0a30BOM YpOBHe aredbpanyeckoy TepPMUHOJIOTMEN U  CUMBOJIMKOM,
BbIpaskeHMSI [IepemeHHbIe. [lomycTuMble | IPMMEHSTh €€ B IIPollecce OCBOEHMST yueOHOro MaTepuaia.
(27 4) 3HaYeHusl nepemMeHHbIX. | HaxoauTh 3HaueHMs] OyKBEHHBIX BbIDasKeHMI NMPYU 3a[JaHHbIX 3HAUEHUSIX OYKB; BBIMOJIHSITH
DOopMyJIbL. BBIUMC/IEHMS IO (popMyIam.
[TpeobpasoBanme OYKBEHHBIX | BBIMOIHATH MPeoO6pa3oBaHMsT 11€JIOTO BbIPAKEHMST B MHOTOWIEH IpMBeIeHMEM IOA0OHBIX
BBIPaKEHMI, PACKPBITME CKOOOK |CJIaraeMbIX, paCKpbhITMEM CKOOOK.
u NIpUBeIeHNe MOOOHBIX | BBIMOJIHATh YMHOKEHME OHOWIEHAa Ha MHOTOWIEH ¥ MHOTOWIeHa Ha MHOTOYJIEH,
caraeMbix. npuMeHATh (HOopMyJbl KBaZpaTa CyMMbl M KBajpaTa pasHOCTM C OMOPOM Ha CIIPaBOYHYIO
CaolicTBa CTeIleH!U ¢ | uadOpMAaIIMIO.
HaTypaJbHbIM [TIOKa3aTeseM. OcCyliecTB/aASTh PasjioXkeHe MHOTOUJIEHOB Ha MHOXXUTEIM TYTEM BbIHECEHUSI 3a CKOOKMU
MHOrouJjIeHHI. CiiokeHne, | 06IIIETO MHOKUTEJSI, TTpUMeHeHusT (GopMyJIbl pasHOCTM KBaJpaToB, (POpMYJT COKpAIIEHHOTO
BBIUUTAHNE, YMHO>KEHME | YMHOSKEHMS C OTIOPOI Ha CIIPaBOYHYIO MHGOPMAINIO.
MHOT'OWIEHOB. ®opmyJibl | IIpuMeHATH MpeoOpa3oBaHMe MHOTOWIEHOB /IS pellieHus] Pa3/IMUHbIX 3a/1au U3 MaTeMaTUKN,
COKPAIIEHHOTO YMHOKEHMSL. | CMEXKHBIX ITPEeIMETOB, U3 peaIbHOM ITPaKTUKMA.
PaznoxkeHne MHOrOWJIEHOB Ha|3HAKOMUTBCS C MCTOPUEN Pa3BUTHSI MAaTEMATUKMA.
MHOKUTEJIN.
VpaBHeHust YpaBHeHMe, npaBwia | PemiaTh JMHEHOE ypaBHEHME C OJHOM IepeMEHHOV, MPMMEHSs IpaBuWja Iiepexofa OT
¥ HepaBeHCTBa npeobpa3oBaHMs ypaBHEHMSI, | MCXOIHOTO YpaBHEHMSI K paBHOCUILHOMY eMy Ooiiee rpocToro Buza. IIpoBepsTs, SBsieTcs Jin

(20 u)

PaBHOCWJIBHOCTDb YPaBHEHUIA.
JIuHeliHOe ypaBHEHME C OIHON
TepeMeHHOM

nepeMeHHO, pelieHue
JIMHEVHBbIX ypaBHeHUN. PerieHne
3a/1a4 C IMOMOIIIbIO YPaBHEHUA.
*JIuHeliHOe ypaBHEHME C IBYMS
1epeMeHHbIMM ¥ €ero rpadux*.
Cucrema IBYX JIMHEeHbIX
ypaBHEHUIA d IBYMSI
nepeMeHHbIMU. Perienue cucrem

KOHKPETHOE YMCJI0 KOPHEM YpaBHEHMSI.
IMop6upaTh puMepsI Nap YKCes, SIBASIONMXCS pellleHeM JIMHETHOTO YpaBHEeHUsT C OBYMSI
repeMeHHbIMM.

CTpouTh B KOOPAMHATHOM TIJIOCKOCTM IrpaduK JMHEMHOTO YpaBHEHMS C ABYMS IlepeMeHHbIMMU
(mpr  HEOO6XOAMMOCTM C MWCIOJb30BAaHMEM CMBICJIOBOM OIOPbI); TIOJMB3YSICh TI'paduKOM,
NPUBOAUTD NMPUMePbI pellieHNs YpaBHEHNS.

HaxoauTth pelreHme CCTEMbI IBYX JIMHEMHBIX YPAaBHEHUN C IBYMS IIEPEeMEHHBIMM C OMTOPOIA
Ha aJITOPUTM YUeOHbIX IeMICTBUA.

CocTaB/iiITh M peliaTh YpaBHEHME WIM CUCTEeMY YpaBHEHUI 10 YCJOBMIO 3aJaun,
MHTEPIIPEeTUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1auM TOJIyYEHHbIM pe3ysIbTaT C OMOpPOi
Ha BOITPOCHBIN TIJIaH.




YpaBHEHUIA Crrocob6om
MOJICTAaHOBKM " croco6om
CJIOSKEeHMSI.
KoopanuaTsi Koopamnuara touku Ha mpsmoii. | M3o6paskaTh Ha KOOPAMHATHON MPSIMOM TOYKM, COOTBETCTBYIOIIME 33JJaHHbIM KOOPAMHATAM,
U rpaduKN. UncoBbie MIPOMESKYTKM. | Ty4M, OTPE3KM, MHTEPBAJIbI; 3alMMChIBATh MX HA aJire6bpanyeckoM S3bIKe.
DyHKIUN Paccrosinue MEKIY nByMs | OTMeuaTh B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATAM; CTPOUTD
(24 4) TOYKAMM KOOPAVHATHOM TMPSIMO  |rpaduKy HECJIOXKHBIX 3aBUCUMMOCTEN, 3aJaHHBIX (opMysjIamMu, B TOM YNMCIE C ITOMOIIbIO
[IpssmoyrosbHast cucTeMa | 1M POBBIX JIaOOPATOPUIA.
KOOpIMHAT Ha mockocTu. | [IpumeHATh, WM3yyaTh MNPEUMYIIECTBA, WMHTEPIPETUPOBATh rpaduuecKkuii  Crocob
[Tpumepsl rpadMKOB, 3aJaHHBIX |IPEACTABIEHMS Y aHAIM3a Pa3HOOOPA3HON XXM3HEHHON MHGOPMaI.
dbopmynamu. UYtenme rpadmkosB|OcBaumBaTh Ha 06a30BOM YypOBHE TOHSTME GYHKIMM, OBJIaeBaTh (QYHKIVOHAIBHON
peasIbHbIX 3aBUCUMOCTEI. TEePMUHOJIOTYIEN.
[Tousatne  dyukuuu. I'paduk|PacmosnaBaTh aMHelHYIO QYHKIMIO y = kx + b, omMchbIBaTh €€ CBOVICTBA B 3aBMCUMOCTU
dyakoum. CponcTtBa (QYHKIMIA. |OT 3HaUYeHMIT KO3PduimeHToB k 1 b (Ipy HeOOXOAMMOCTH C OIIOPOM Ha aJITOPUTM IIpaBUIa).
JIlunennas ¢yukuus. [loctpoenne | CTpouts rpadukm sviHeliHON QyHKUMM, QyHKIMM Y = kx + b
rpaduka JuHenHON GyHKUMK. | Acnonb3oBaTh mmdpoBbie pecypchbl Ui MOCTpoeHUs IPadMKOB GYHKIUN U U3YYEHUS UX
I'paduk byukmm y = kx + b. CBOJICTB.
[TpuBOAUTH MPUMEPBI JIMHEHBIX 3aBUCUMOCTEN B pealbHbIX MPOLIECCAX U SIBJIEHUSX.
IloBTOpEHME [ToBTOpEHMEe OCHOBHBIX MOHATHILI|BbIOMpPATh, NPUMEHSATH CIIOCOOBI CpPaBHEHWUS UMCes, BBIUYMCIEHUN, IpeoOpa3oBaHMiA

¥ 00001IeHMe
(6v)

M MEeTOOOB Kypca 7 KJjacca,
0600611IeHMe 3SHAaHWIL.

BbIPAKEHMI, PEIIeHNsT YpaBHEHUI TPy HEOOXOAMMOCTY C HAIPaBJISIOIIEN ITOMOIIIBIO.
OcCylIecTB/ISITh CAMOKOHTPOJIb BBINOJTHSIEMBbIX MJEMCTBUIA ¥ CaMOIIPOBEPKY pe3ysbTaTa
BBIUMCJIEHUH, TTpeoOpa3oBaHmii, IOCTPOEHMUIA.

PeiraTh mpocTeiiinne 3afgaum 13 peasbHO KM3HY, IPUMEHSTh MaTeMaTUYeCKue 3HaHUS
IJIST pellieHus 3aa4 U3 IPYTUX ITPeIMETOB.

Pemratp mpocTeiiye TEKCTOBbIE 33/auM, CPAaBHMBATh, BbIOMPATh CIOCOOBI DeIIeHMS
3aauint.




8 kimacc (e menee 102 u)

HasBanue
pasgena (TeMbl)
Kypca (4Mcjio

OcHoBHOe coaepkaHmue

OcHoBHbBIE BUIBI 1€ATEC/IbHOCTU Oﬁy‘laIOH.IMXCH

4aCcoB)
Yucna u KBafpaTHblii KOpeHb 13 uucia.|DOpMyIMpOBaTh oONIpeJeleHMe KBAZpaTHOTO KOPHS M3 uUMcia, apupMeTHuecKoro
BBIUVIC/ICHMSI. *TToHsiTe 06 WMPPAIMOHATLHOM | KBA[PATHOTO KOPHS TIPY HEOGXOIVMOCTH C BU3YaIbHOI OMOPOI.
KBagpaTHbIe aycre. Jecsaruunbie | [IpMMeHSTh ONepanyio M3BJIeUYeHNMs KBAAPATHOTO KOPHS M3 UMC/IA, MCIOMB3YSl IIpU
KOPHU IPUGIIVDKEHNST  MPPAIMOHAIBLHBIX | HEOGXOAMMOCTY KaIbKYJISITOP.
(15 4) Yyucel. OueHnBaTh KBaJpaTHbIE KOPHY IEJIBIMU UMCIAMU U TECITUYHBIMU JPOOSIMU.
JeiicTBUTeIbHBIE yycna. | CpaBHMBATh M YIOPSIIOYMBATH DAIMOHAIbHBIE U MPpPalYOHAIbHBIE UMC/Ia, 3aMCAHHBIE C
CpaBHeHue JIeCTBUTE/IbHBIX | TOMOIIBIO KBaIPaTHhIX KOPHEN IIpy HeOOXOAMMOCTH C HaIlPaBJISIOLLIeN ITOMOILbIO.
ncen. ) _|MccnenoBats ypasHenue X2 = a, HAXOZTH TOUHbIE U IPUCTVIKEHHbIE KOPHY Tipy @ > 0.
ApU(METHIeCKUA  KBALPATHBI | YfocenoBaTh CBOMCTBA KBAIDATHBIX KODHEi, MPOBOAS WHC/IOBBIE 3KCIIEPUMEHTBI C
gOPEHb. 2 _ JICTIONIb30BaHMeM KaJIbKyJ/IsTopa (KOMITbIOTepa).
paBHEHME BU@ X = 4. TIpuMeHATDH cBojicTBa apu(pMeTHUeCKUX KOPHeIi AJIS Ipeo6pa3oBaHMsI BbIPaskeHMI.
Cpoiicrsa apM(bMeTquCK”UX BBINOJIHATH MPOCTelilye MpeoGpa3oBaHmsI BbIPasKeHNMIT, COIePKalMX KBaJpaTHbIe KOPHA.
KBaZIpaTHBIX KOPHEN. | ByipaskaTh IepeMeHHbIe 13 TeOMeTpUUecKuX U (usnueckux GOpMyJI Mpy HeOGXOIMMOCTH C
MpeoGpasobanue UMCTOBBIX | 110n0it Ha IPaBILIO.
BBIPKEHN, COREPXXAUWIX | ByryyciaTh 3HAUeHMSI BBIPOKEHM, COfepyKallMX KBafipaTHble KOPHM, MUCIOMb3YS Ipu
KBa/ipaTHbIE KOPHMU. Heo6XOIMMOCTH KaJIbKYJISATOP.
Hcnonb3oBaTh B XOIe pelleHNs 3a7ad d/eMeHTapHble IpelCTaBIeHNs, CBSI3aHHbIE C
IPUOTVKEHHBIMY 3HAYEHVSIMY BETMUVH.
3HaKOMUTLCS C UCTOPUEll pa3BUTHSI MATeMaTUKM.
Yucna u CremneHb C IelbIM TOKasaTeseM. | (POpMy/IMpOBaTh ONpeAeeHNe CTeNeHy C LeIbIM IoKas3aTesaeM (IIpy HeoGXOAMMOCTM MO
BBIYMC/ICHMS. CraHgapTHas! 3aIiCh YMCIIA. BU3YaJIbHOII OTIOope).
CrerneHb Pasmepsl 06bekToB | [IpeacTaBIATh 3amuch GOMBIIMX U MaJIbIX YMCeN B CTAHZAPTHOM Bufie. CpaBHMBATH UNCIIa
C IeTbIM OKPY’KAIOLIIET0o Mupa (OT | M Be/MuUMHBI, 3aMICaHHBIE C UCIIOIb30BaHMeM crereHn 10.
MoKa3aTeyieMm sleMeHTapHbIX ~ vacTun, 7o |Mcmonp3oBaTh 3ammch uKcesl B CTAHAAPTHOM BHe /ISl BHIDAKEHMSI pa3MepoB OOBHEKTOB,
(7 9) KOCMMYeCKMX 06beKTOB), | AJIMTEILHOCTY IPOLIECCOB B OKPY’KAIOLIEeM MIpe.




IJUTENbHOCTh  MpOIeCcCOoB B |MOpMyauMpoBaTh, 3alMChbIBaTh B CUMBOJIMYECKOW ¢Qopme ¥ WLIIOCTPUPOBATh
OKpY’KaloIlleM Mupe. npuMepaMu CBOMCTBA CTeMEHM C 1LeJbIM T[okKasareaeM (MpyM HEOOXOOMMOCTU C
CBoiicTBa CTeleHM C IeJIbIM | MCIIOJIb30BaHMEM BU3YabHOM OIMOPbI).
MoKa3saresieM. IIpuMeHATH CBOMCTBa CTeleHu ISl TpeoOpa3oBaHMsl BbIPAKEHUM, COIEPsKaAIUMX CTEIEeHN C
1IeJIBIM TOKa3aTeJIeM C MCITOIb30BaHMeM CIIPaBOYHOM MH(pOpMaIy. BpINOJTHATD JAeiiCTBUS C
YyCIaMy, 3aIIMCAaHHBIMM B CTAaHAAPTHOM Bujie (YMHOXeHMe, eJieHNe, BO3Be[eHEe B CTEIeHb).
Anreopanueckue | KagpaTHbiii TpéxwieH. | PacmosHaBaTh KBaJpaTHbIM TPEXWIEH, YCTAHABIMBATh BO3MOXKHOCTh €r0 pasJIOKeHMs Ha
BbIPayKeHMSI. Pasznoxkenue KBaJIPaTHOT'O | MHOXKUTEJIN.
KBaapaTHbIit TpEéxXusieHa Ha MHOXXUTEJIN. PackiaapiBaTh Ha  MHOXMUTE/IM  KBAJpaTHbII TPEXWIEH C  HEOTPULIATETbHBIM
TPEXUJIeH IVICKPUMMUHAHTOM IpY HEOOXOAMMOCTM C OIIOPON Ha aJIFOPUTM MPaBUIa.
(59)
Anreopanueckue | Asnrebpanueckast IpoOb. | 3amMchIBaTDL  ajqrebpamyeckue  BbIpakeHMs.  Haxoautb  o6nacTh  ompepeseHus
BbIpa’keHMsI. HomycTumble 3HAYEeHMs | pallIOHAJIbHOTO BbIPayKeHNs.
Anreopanueckasi |[epeMeHHbIX, BXOZSILINX B | BBIIIOJIHATH UMC/IOBbIE TOACTAaHOBKM ¥ BBIUYMCASATH 3HaueHue Apobu, B TOM 4YUCIEe C
IpooH anrebpanyeckye BbIpaskeHMSI. | TOMOILbIO KaJIbKYJISITOPA.
(15 ) OcHoBHOe CBOMCTBO | POpMy/IMpPOBaTh OCHOBHOE CBOMCTBO anrebpanMyeckoy JOpoOu U NPUMEHSITh €ro s
ajarebpanvecKoin Ipob6u. | mpeobpasoBaHus Tpobeir.
CokpaiiieHue gpobeii. BBINIOJTHATD AeMCTBUSA C aNredbpanvyecKMMu ApoOSMU MTPU HEOOXOAMMOCTY C HaIPaBJISIOIIENn
CnoskeHne, BBIUMTAHME, | TOMOIIIbIO. [IpMMeHSITb TpeobpasoBaHMsT BbIpAKEHMI [JIT pelleHus 3a7ady. BeIpakaThb
YMHOKeHNe " neneHue mepeMeHHble 13 GopMyn (OU3MUYECKUX, T'E€OMETPUUECKUX, OIMUCHIBAIOIIMX OBITOBbIE
ajareGpanveckux Ipobert. | CUTyarym) Ipy Heo6XOAMMOCTH C HAIIPaBJISIONIEN TOMOIIIbIO.
IIpeobpasoBanue BbIPasKEHUN,
copepsKalmx ajaredbpandeckue
Ipobu.
VYpaBHeHus KBagparHoe ypaBHeHMe. | Pacrio3HaBaTh KBagpaTHble ypaBHEHMS.
¥ HepaBeHCTBa. Henonnoe KBaJpaTHOe | 3anuchIiBaTh (GOpPMYJTy KOPHeN KBaJjpaTHOTO YpaBHEHMS; pellaTh KBaJpaTHbIe YPaBHEHMUS
KBaapaTtHbie ypaBHeHue. @Dopmysia KOpPHEN | — IOJHbIE ¥ HEIOHbIE (C MCIOJIb30BaHMEM CITPABOYHOM MHGOPMAIINN).
ypaBHEHUS KBaJ[paTHOT'O ypaBHeHus1. | [IpoBoguUTh IpoCTEIINe UCCIeA0BAHMS KBaJpaTHbIX YDaBHEHUA.
(15 u) *Teopema Buera™. PeiiaTh ypaBHeHMsI, CBOISIIMECS K KBaJPaTHbIM, C IIOMOIIbIO MTPeoOpa3oBaHMil U 3aMEHOM
Perienne ypaBHEHWIA, | ITepEMEHHO C OTMOPOI Ha aJTOPUTM IpaBuJa.
CcBOmAIMXCS K KBagpaTHbIM. | HaGmromaTh M aHAIM3MPOBATh CBSI3b MEXKIY KOPHIMU M KO3@uiMeHTaMu KBaJpaTHOTO




IIpocrertiine JIPOBHO-
palOHa/IbHbIE YPaBHEHMS.

Pentenne TeKCTOBBIX 33mau C
IIOMOIIIbIO KBaJIpaTHbIX
YpaBHEHUMN.

ypaBHEHMSI.
*TIpuMeHSTh TeopemMy
3amay (C MCIIOIb30BaHMeM o6pasiia)™.
PeiiaTh TeKCTOBBIE 3ajauM aarebparyeckuM CIIOCOOOM: MEPEXOAUTb OT CJIOBECHOI
(bopMyIMPOBKM YCJIOBUS 3a1a4M K ayire0panyeckoil MOAEIN ITyTEM COCTaBJIEHMS YpaBHEHMUS
(Tpy HEOOGXOAMMOCTYM C HAIpaBJSIIOLIEN IMOMOIIBIO); pellaThb COCTaBJIEGHHOE YypaBHEHME;
MHTEPIIPEeTUPOBATh PE3YJIbTar.

3HAKOMUTBCS C MCTOPMEN Pa3BUTHS aJIreOpbI.

Buera JIsd pelieHmnsa

VpaBHeHus JIuneitHoe ypaBHeHMe C [ByMs | Pacmo3HaBaTh JMHEHbIE YPaBHEHMS C IBYMSI lTlepeMeHHbIMMU.
¥ HepaBeHCTBa. nepeMeHHbIMM, ero rpaduk,| CTpouts rpa@ukyu JMHENHbIX ypPaBHEHMH, B TOM UMCJIe MCIOJIb3ys Iu(pPOBbIe pecypchl
Cucremsbl MIpUMeEpbI pellleHys ypaBHeHU! B |(IIpy HEOOXOIMMOCTH C OTIOPOM Ha aJTOPUTM YUeOHBIX TEVICTBUI).
ypaBHeHMI 1[eJIbIX YMCIIax. PasmuaTh napasuiesibHble U TiepeceKarolmecs MpsiMblie TI0 X YPaBHEHMSIM.
(13 u) Perienne cucrem IByX MMHeMHBbIX | PelllaTh CHUCTeMbl OBYX JIMHENHBIX ypaBHEHUN C IBYMSI IepeMeHHbIMM IO CTaHOBKOW U
ypaBHEHUN c IOBYMSI | CJIOSKEHUEM.
repeMeHHbIMM. [Tpumeps! | PelraTh MpOCTENIINE CUCTEMBI, B KOTOPBIX OJHO M3 YPaBHEHUN He SIBJISIETCS JIMHEHBIM IIpU
pellleHMs] CUCTEM HeJMHENHBIX | HEOOXOAMMOCTHM C HAIIPaBJISIIOLIEN TOMOIIIBIO.
YpaBHEHUIA d nByms | *TIpuBoauTh rpadmMuecKyr0 MHTEPIPETAIMIO PEIIeHs YPAaBHEHWS C IBYMS Te€peMEeHHbIMU
nepeMeHHbIMMA. M CHCTEM YpaBHEHU C IBYMSI IlepeMeHHbIMM. *
*T'paduueckass  uHTeprperanys | PemraTh TeKCTOBbIE 3agaun areGpanyeckumM Crocob6oM.
ypaBHEHUST c OBYMSI
repeMeHHbIMU " CUCTEM
ypaBHEHUN c IOBYMST
nepeMeHHbIMA *.
PelleHne TEKCTOBBIX 3amady C
TTOMOIIIBIO CYICTEM YPaBHEHUM.
VpaBHeHust UucnoBble HepaBeHCTBA U UX|DopmMyIMpoBaTh CBOMCTBA UMCIOBBIX HEPABEHCTB, MJ/UIIOCTPUPOBATh UX Ha KOOPAMHATHOM
¥ HepaBeHCTBa. CBOJCTBA. TIPSIMOJA.
HepasenctBa Hepasenctso C onHol | [IpMeHSITH CBOMCTBA HEPABEHCTB B XOJie pellieHus 3a/1au.
(12 v) TepeMeHHOI. JIunerinbie | PemraTh jMHelHble HepaBeHCTBA C OHOI ITepeMeHHOM, U300paskaTh pellieHre HepaBeHCTBa
HepaBeHCTBa d OJIHOM | HA YMCJIOBOI TTPSIMOIA.
MepeMeHHON U uX pelnleHue. | PemraTh cucTeMbl JIMHEMHBIX HEPaBEHCTB, M300paskaTh peIlleHyue CUCTEMbl HEpPaBEHCTB Ha




Cucrembl JTMHENHBIX HEPABEHCTB
C OIHOV IIepeMeHHOM U WuX
pelieHue.

N3o6paskenne pereHus
JIMHETHOTO HepaBeHCTBA U UX
CUCTEM Ha YMCJIOBOM IPSIMOA.

YMCJIOBOM TIPSIMOI IPY HEOOXOAMMOCTY C BU3YaJbHOI OIOPOIA.

DyHRUUN. [Tonsitve  dyukumm. O6sactsb | Ucmosb3oBaTh GYHKIMOHATBHYIO TEPMMHOJIOTHIO ¥ CUMBOJIUKY.
OcHoBHbBIE ompezfeseHMss M MHOKeCTBO | BbrumciasaTh 3HaueHMst (QyHKUMM, 3agaHHbIX Gopmyaamu (IpU  HEOOXOAMMOCTHU
MOHATUSA sHaueHn GyHKIuM. Croco6bI | MCMOb30BaTh KAJbKYJISITOP); COCTAB/IATDH TA0IUIIbI 3HAYEHUM QYHKINNA.
(54) 3amaHust PyHKUMIA. CrtpouTtsh o ToukaM rpadmrm QyHKIMIA.
I'padmk  dyukouu. CpoiicTBa |OnmMchbIBaTh CBOMCTBA (QYHKIMM Ha OCHOBe €€ TpaduuecKkoro IpeaCTaBJIeHus IIpu
GbyHRIMM, UX OTOOpaskeHMe Ha|HeoO6XOAMMOCTHM C HAIlPaBJISIOLIEN TOMOIIbIO.
rpaduke. Hcnonb3oBaTh GYHKIMOHATBHYIO TEPMMHOJIOTHIO ¥ CUMBOJIUKY.
HccnemoBarh mpumepbl TpaduKOB, OTpakalolMX peasibHble TMPOLECChl U  SIBJIEHMS.
IIpuBOAUTH MpUMEPHI ITPOIECCOB U SIBJIEHUI C 3aJJaHHBIMY CBOMCTBAMM.
Hcnonb3oBaTh KOMIBIOTEPHBbIE IPOrpaMMbl IS TOCTPOeHUs TpaduKOB GYHKIUNA U
U3YUYeHUs] UX CBOVICTB
D yHRIUN. Yrenue u nocrpoenue rpadukos|HaxoauTs ¢ moMomibio rpadpmka QyHKINMY 3HaUEHMe OTHOM U3 pacCMaTpUBaeMbIX BeJIMUMH
YucioBbie dbyukumii. Tlpumepsr rpaduKoB |10 3HAYEHUIO IPYTOIA.
byHRUIMN byHKIMI, oTpaxkarolux | B Hec/JIoskHbIX CydasX BbhIpaxkaTh (POPMYJI0i 3aBUCUMOCTb MeXIYy BeIMUMHAMMU.
(9 v) peaJibHbIe TPOLIECCHI. OnuchIBaTh XapakTep U3MEHEHMsT OTHONM BEJIMUMHBI B 3aBUCMMOCTHU OT M3MEHEHUS APYron
OYHKIUN, onuchiBawolye | PacriosnaBarh BuAbl M3yvyaemMbiX (yHkuMi. [TokasbIBaTh cXeMaTHMUYeCKM ITIOJIOKeHMe Ha
MIPSIMYIO " 00paTHYIO | KOOPAMHATHOM MIJIOCKOCTH rpaduKoB byHKIIMI BUA: y = X2, y = x>,
MIPOIIOPIVIOHA/IbHbBIE y = Jw V¥ Tk
3aBUCUMOCTH, ux  rpadukmn. x
I'vnep6ora. Hcnonb3oBaTth GyHKIMOHATBbHO-TpadMUecKue peAcTaB/IeHUSs 1)1 pPelleHns U

I'paduk pyHkIMM y = X2

Oynkmmy = x%,y = x°,y =
Joy =8 *rpadmueckoe

&£
pellieHe YpaBHEeHUI U CUCTEM
ypaBHeHMiA. ™

MCCIeOBaHNST YPAaBHEHUI Y CUCTEM YpaBHEHMIA.
IIpumeHaTsh Mu@pPoOBBIE pecypchl A1 TOCTPOeHUS TPadUKOB QYHKIMIA.




IToBTOpEHUE
¥ 00001IeHNe
(69

[ToBTOpEHME OCHOBHBIX ITOHSITMUIA
" METOJIOB KypcoB 7 U 8 KJ1accoB,
060011IeHMe 3HAHUIL.

IIpuMeHATh CIIOCOOBI CpaBHEHMSI YMCEN, BBIUMCIIEHMH, MpeoOpa3oBaHMii BbIPASKEHU,
pellieHnsi ypaBHEHMIA.

OCylIeCcTB/IATh CAMOKOHTPO/Ib BBITIOJIHSEMbIX [EMCTBUI U CAMOIIPOBEPKY pe3yJbTaTa
BBIUMCJIEHMI, IPe0Opa3oBaHmii, TOCTPOEHMIA.

PeiiaTh 3aaun U3 peayibHOM KM3HU, MPUMEHSTh MaTeMaTUyecKue 3HaHUS JJIs1 PelleHus
3a[1a4 U3 OPYruX MPegMeTOB.

PeiraTh TeKCTOBBIE 3a/ia4M, CDABHMBATh, BBIOMPATh CIIOCOOBI PELlIeHNMs 3a1aUN.

9 knacc (He meHee 102 u)

Hassanune
pasgena (TeMbl)
Kypca (41cio

OcHoBHOe cofiep>KaHue

OcHoBHBIE BUIbI AESITEIbHOCTH 00yYaIoInXcs

4acoB)
Uncna n PaunoHanbHbIe yincia, | PasBuBaTh MpeacTaB/IeHMsI O UMC/IaX: OT MHOXXEeCTBA HATYpaJbHbIX UMCEN OO MHOXeCTBa
BbIYMC/ICHMS. *MppalMOHaIbHbIE YNCIIa, | AeVICTBUTETbHBIX UMCEeT.
HdeucTBUTEIbHBbIE |KOHEUYHbIE " 6eckoHeuHble | O3HAKOMUTBCS C BO3MOYXHOCTBIO TTpeCTaB/JIeHNs AelCTBUTEIbHOIO YMC/ia KaK OeCKOHEUHOM
yuciaa necsTuyHble Npobu. MHOKEeCTBO |[eCATUUHOM  pobu, TPUMEHSATh [JeCSITUYHble MPUOJMKEeHUS  PAlMOHAIBHBIX U

Ow

JIeViICTBUTEJIbHBIX ycert,
IeCTBUTE/IbHbIE  UMCIa  Kak
OGEeCKOHEUHbIE IeCATUYHbIE
Ipobu. BsaumHO OmHO3HAUHOE

COOTBETCTBME MEXKIY
MHOXXECTBOM  [1e/ICTBUTEIbHBIX
YuceJl M MHOXKECTBOM TOYEK
KOOPIMHATHON TPSIMOIA.

CpaBHeHMe IeICTBUTEIbHBIX
yucer, apudmeTnuecKme

OEeVICTBUSI C [OeMCTBUTEIbHbIMU
uyncjiamu. ¥

MPPaIMOHAIbHBIX YMCEI.
*3anuchpIiBaTh, CPAaBHMBATh M YIIOPAAOUNBATH IEICTBUTEbHbIE UMCIIA *.

BoInostHATH, coueTasi YCTHble UM MUCbMEHHbIE MPUEMBI, apudMeTUYEeCKUe IeCTBUS C
PALMOHAJIBLHBIMYM UMC/IaMM;, HAXOAUTBb 3HAUEHUS CTeleHell C IeJbIMM IIOKa3aTeJIsIMU U
KOPHEN; BIYMC/IATH 3HAYEHMS UMCIOBBIX BhIPAsKEHUIA.

IlonyunTh mpeacTaB/ieHMe O 3HAUYMMOCTM JEeMCTBUTENbHBIX YMCET B IMPAKTUUECKON
IesITeJIbHOCTY UeJsIOBeKa.

AHamu3upoBaTh M [JelaTh BbIBOAbI (MOC/Ie COBMECTHOTO aHa/M3a) O TOYHOCTU
MpUOIVKEHNS AeVICTBUTEILHOIO UMCJia IPY pellleHny 3a4ay.

OKpYIaATh [e/CTBUTEIbHbIE YMC/IA, BBIMOJHATh NPUKUIAKY pe3yJbTaTa BBIUMCIEHWUN,
OLIEHKY 3HAaUeHMIA YMCIIOBbIX BbIPasKeHUN.

3HAKOMUTBCS C UCTOPUEN pa3sBUTUS MaTEMaTUKIM.




[TpnbauskEéHHOE 3HaueHue

BEJIMUMHDI, TOYHOCTD

MIPUOIVIKEHNS.

Oxkpyraenne unces. Ilpuknaka n

OlLIeHKa pe3yIbTaToB

BbIUMCJIEHUIA.
YpaBHeHUs JIunenHoe ypaBHeHMe. Peliienne |OcBauMBaTh, 3alIOMMHATh ¥ MPUMMEHATH rpaduyecKue MeToIbl MIpY pPelleHn ypaBHEeHN,
¥ HepaBeHCTBa. ypaBHEHUMN, CBOJSIIMXCS K | HEpaBeHCTB U UX cucTeM (IIpy HEOOXOAMMOCTH C OTIOPOJi Ha aJITOPUTM YUeOHbBIX HeMiCTBUI).
YpaBHeHus JITHEHBIM. PacmosHaBarhb 11eJible ¥ IPOOHbIE YPaBHEHMSI.
C OTHOM KsanmpatHoe ypaBHeHMe. | PeliaTh JIMHeNHbIe M KBajJpaTHbIe YypaBHEHMS, YPaBHEHMs, CBOASIIMECS K HUM,
TnepeMeHHOMI Perrenne YpaBHEHU, | TPOCTeNIIe APOOHO-paIliOHAIbHbIE YPAaBHEHMSI.
(14 4) CBOMSILIMXCS IIpennaratb BO3MOYKHbIE CITOCOOBI pellleHMs] TEKCTOBBIX 3a/a4, 00CYXKZATh MX M pellaTh

K KBaZpaTHbIM. BuKBagpaTHbIe | TEKCTOBbIE 3aaul PasHbIMM CIIOCODAMIMA.

ypaBHEHMSI. 3HAKOMUTBCS C MUCTOPUEN Pa3BUTHSI MaTEeMaTUKU

*TIpuMepbl pellleHus ypaBHEHMUI

TpeTbeli M YETBEPTOM CTeIleHe

pasio’keHreM Ha MHOKUTEN. *

Pemienne apoOGHO-palIOHAIbHBIX

YpaBHEHUIA.

Pertienne  TeKCTOBBIX  3ajau

ajareGpanvyeckyM METOLOM.
VYpaBHeHus JluHenHoe ypaBHeHMe ¢ ABYMS |OcBamMBaTh ¥ IPUMEHSTh ITPUEMBI PEllIeHUSI CUCTEMbI IBYX JMHEMHbIX YpaBHEHWUIA C IBYMSI
¥ HepaBeHCTBa. IepeMeHHBbIMU U ero rpaduk. MepeMeHHbIMM M CUCTEMbI IOBYX YpaBHEHMI, B KOTOPBIX OJHO YypaBHEHME He SIBJISIETCS
Cucremsbl Cucrema IBYX JIMHEMHBIX | TMHENHbBIM (110 BU3YaJIbHOM OIOpeE).
ypaBHeHU YpaBHEHUIA C nByms | Ucrionib3oBaTh  QYHKIMOHAIbHO-Tpaduueckue  TMpPeACTaBjeHus  [JIS  pelleHus U
(14 4) IepeMEHHbIMU U €€ pelleHue. | MCCIeJOBaHMUs YPAaBHEHUI U CUCTEM.

Pemnieune CHUCTEM IBYX
ypaBHEHMI, OOHO W3 KOTOPBIX

JIVHEeJHOe, a Jpyroe — BTOPOW
CTereHM!.
I'padbnueckas MHTepIpeTanus

AHau3upoBaTh TEKCThI 3aJay, peliaTh UX ajJredpanvyeckuM CIOCOO0M: HepexoauTh OT
c/I0BeCcHOM (OpPMYJIMPOBKYM YCJIOBMS 3a/lauM K airedbpanyeckoil MO MyTEM COCTaBJIEHUS
CHUCTEeMbl ypaBHEHMI; pelllaTh COCTaBJEHHYI CUCTEMY YypaBHEHUN; MHTEPIPETHUPOBATh
pe3yJbTar.

3HAKOMMTBCSI C MICTOPMEN Pa3BUTHSI MaTEMATUKA




CUCTEeMbl YpaBHEHMIA C [BYMS
repeMeHHbIMMA.

Peirenne TEKCTOBBIX
anrebpanvecKuM CrIoco60M.

3a1a4

YpaBHeHnus UucnoBbie HepaBeHCTBA U ux|UwurTaTrh, 3amMChIBaTh, IIOHMMAaTh, WMHTEPNPETHUPOBATh HEPAaBEeHCTBA; MCIOIb30BaTh
¥ HepaBeHCTBa. CBOMCTBA. CUMBOJIMKY ¥ TEPMMHOJIOTHIO.
HepaBeHcTBa JIuHeliHbIe HEPABEHCTBA C OJHOMN | BHIIOHATL IIpeoOpasoBaHMusI HEPABEHCTB, MCIOJIb30BaTh [Ji1 IIpeodbpa3oBaHMsI CBOJICTBA
(16 4) IepeMeHHON U UX pellIeHue. YMCJIOBBIX HEPABEHCTB.
Cucremsl JMHEMHBIX HepaBeHCTB | Pacmo3sHaBaTh JMHEHbIE 1 KBaJpaTHbIe HEPAaBEHCTBA.
C OpHOV TmepeMeHHOM U uX|PelaTh JMHEMHbIE HEPAaBEHCTBA, CUCTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPAaBEHCTB,
pellieHue. BKJ/IFOYAIOIIMX KBaJpaTHOE HEPABEHCTBO, M PellaTh UX; 00CYKIATh MTOJTyUYeHHbIEe pelleHNs.
KBagpaTHbie HepaBeHcTBa U uX|M300pakaTh pellieHMe HepaBeHCTBA M CUCTeMbl HEPABEHCTB Ha UMCJIOBOM IIPSIMOM,
pellieHue. 3aIMChIBATh pellleHNe C IIOMOIIbIO CMMBOJIOB.
I'padmueckas uHTepIperanys | PemraTh KBagpaTHbIe HEPABEHCTBA, UCIIOIb3Ys rpaduueckue mpeacTaBIeHNs.
HEpPaBEHCTB U CUCTeM HepaBeHCTB | OcBaMBaTh M HPUMEHSTh HEPABEHCTBA IPM peIIEeHMM PAsIMYHBbIX 33Jau, B TOM 4YMCIIe
C ABYMS IIepeMeHHbIMMA. MPaKTUKO-OPUEHTUPOBAHHbIX.
DyHKIUN KBagpatuunas  ¢yHKiusi, eé|PacmosHaBaTh BUIbI M3yYaeMbIX (DYHKINI; MIIIIOCTPUMPOBATh CXeMaTUUYECKM, 00bSICHATh
(16 ) rpaduk u cBoiicTBa. Ilapaboiia, | pacrososkeHue Ha KOOPAMHATHONM IIOCKOCTM rpadMKoB GyHKUMMA Buaa: y = kx,y = kx + b,

KOOpIVHATbI BEPIIMHbI
napabosbl, OCb  CUMMETPUMU
mapaboJibl.

CTremneHHbIe byHRIMN d

HaTypaJbHBIMM IIOKa3aTeasiMu 2
" 3, uX rpad@uKu 1 CBOMCTBA.

I'padukn byukumit: y = kx, y =
kx + b,,y=ax2,y=ax3,y

1,"In"E’ y =

’ y = aX27 y = aX3>
Y = ®Y = kB 3aBUCMMOCTH OT 3HaYeHMI1 KO3 UIMEHTOB; ONMMCHIBATh X CBOVICTBA.

X
Pacmo3suaBaTh KBaf[paTUUHYIO QYHKIMIO 110 (hopmyiie.
I[IpuBoguTL HpUMeEpHI KBAAPaTUUYHBIX 3aBUCUMOCTENM W3 peabHOM >KU3HU, GUIUKHY,
reOMETPUN.
BoIABaATH 1 0600111aTh 0CO6EHHOCTM I'padmKka KBaAPaTUYHON GYHKIUU Yy = ax
(TIp¥ HEOOXOIMMOCTHM C HAITPABJISTIOIIEN TTOMOIIIBIO).
CTpouth M WM300pa’kaTh cXeMaTHMUYeCKM Trpaduky KBaAPaTUUHBIX (QYHKIIMIA, 3aJaHHBIX
dbopmynamm Bugma y = ax’, y = ax* + q, y = alx + p)z, y = ax* + bx + ¢ (tipn
HEOOXOIMMOCTH C BU3YaJIbHOM OTIOPOM).
AHau3upoBaTh U NMPUMEHATH CBOMCTBA M3YUYEHHbBIX QYHKIMI AJISI UX ITOCTPOEHMS, B TOM
Yyycsie ¢ TOMOIIBIO IM(POBBIX PECypCoB.

2 4 bx + ¢




UYwnciioBble
I0C/Ief0BaTeIHLHOC
™

(15 u)

[Tousatne YMCJIOBOM
MOCJ/IeJOBATETbHOCTH.

3amaHue [10CJIefOBATEIbHOCTU
peKyppeHTHOM  (opmyJsion U
dbopmyoi n-ro wieHa.
Apudmernaeckast u
reomMeTpuyeckast MPOTPECCUM.
®Dopmyib n-ro yjieHa
apudmeTnuecKomn "
reoMeTpuYeCcKOmn TIPOTPECCUi,
CYMMBbI [T€PBbIX N YWIEHOB.
*N306paskeHne YJIEHOB
apudMeTMIeCcKOn "
reoMeTprUUYeCcKOmn MIPOTPeCccuin
TOYKaMM  Ha  KOOPAVHATHOI
TIJIOCKOCTH.

JIvHeHbIN ¥ 9KCIIOHEeHIIMa/IbHbIN
pocT.

CJI05KHbI€ TTPOIIEHTHI. *

OcBanBaTh ¥ MPUMEHSTh VHIEKCHbIe 0003HAUEHNS, CTPOUTH pedeBblé BbICKA3bIBAHMS C
MICIIOJTb30BAaHMEM TEPMUHOJIOT UM, CBSI3AHHOM C MOHSITUEM MTOC/IeOBATETbHOCTM.
AnanmusupoBatb GopMyIy n-ro wieHa MocjefoBaTeIbHOCTU WIM PeKyppeHTHYI0 hopmyny u
BBIUMC/IATh WIEHBI MMOCIeJOBATEIbHOCTEN, 3aJaHHbIX 3TUMM (GopMyJsiaMiu. Y CcTaHaB/IUBaTh
3aKOHOMEPHOCTBb B IMOCTPOEHUM T0CJIe/IOBATe/IbHOCTH, €CJIM BbINMMCAaHbI MTepBble HECKOJIbKO
€€ WIEHOB.

PacmosHaBaTh apudMeTMUECKYI0 UM TeOMETPUYECKYIO MPOrpeccuMu TMpU PasHbIX CIIOCO6ax
3alaHMSs.

PemiaTp 3a7aum C MCIOJIb30BaHNEM (POPMYJT n-TO ujeHa apudMeTnIeckon 1 reoMeTpuIeCcKOmn
MIPOTPECCHI, CYMMbI TIEPBBIX N UJIEHOB C OMOPOM Ha CITPABOYHYIO MHGOPMAIINIO.
*W306pakaTh WIEHbI [TOC/IeI0BaTETbHOCTY TOYKAMM Ha KOOPAMHATHON IIJIOCKOCTH *,
PaccmaTpuBaTh NpuMepbl MPOLECCOB M SIBJIEHUM 13 PeabHOM YXU3HM, WITIOCTPUPYIOIINE
M3MeHeHMe B apubMeTUUeCcKON MpOrpeccui, B reOMeTPUUECKOi Mporpeccun; *ms3obpakaTh
COOTBETCTBYIOIIME 3aBUCUMOCTHM Irpapmyeckm ™.

PemiaTh mpocreiinme 3ajaudm, CBS3aHHbIE C UYMCJIIOBBIMM ITOC/IEOBATEIbHOCTSIMMU, B TOM
yycsie 3aJauy U3 peasibHOM JKM3HU C MCITOIb30BaHMEM IIM(PPOBBIX TEXHOJOTUN (3JIEKTPOHHBIX
Tabsu1l, rpadnueckoro KajabKyJsaTopa " T.II.).

*PemiaTh 3a7auM Ha CJIOKHbIE IMPOIEHTHI, B TOM YMCJIEe 3aJauM U3 peasbHOM MPaKkTuUKM (C
MICIIOJTb30BaHMEM KaJIbKyJIITOpA).

3HAKOMMTBCSI C UCTOPMEN Pa3BUTHSI MATEMATUKMA.

IToBTOpEHME,
000011IeHIe,
cUCTeMaTHu3aIus
3HAHUMI

(18 u)

Unucia M BbIYUCTIEHUS (3aINCh,
CpaBHEHME, IEeNCTBUS C
,ILEI‘/JICTBI/ITGIH::HBIMI/I yucjaamu,
yyCaoOBasl TpsIMasl;  TPOLIEHTHI,
OTHOIIEeHUS, IPOITOPLINN;
OKpYTJIeHNe, IpUOIKEeHe,
OIIEHKA; pellleHMe TEeKCTOBBIX
3ajay apudmMeTNYeCKUM
CIIoco6om).

Anreopanueckue
(mpeobpasoBaHue

BBbIpaKeHUs

OnepupoBaTh HNOHATUSIMM: MHOKECTBO, TOJMHOXECTBO, OMepaluy Haj MHOXEeCTBaMu;
VICIIOJIb30BaTh I'padyueckoe mMpeAcTaBIeHe MHOKECTB IJIS1 OIMCAaHMS peaJIbHbIX IIPOLIECCOB
U SIBJIGHUM, TIPU PeIeHny 3aa4 U3 IPYTUX YUeOHbIX MPeIMETOB.

AKTyanusupoBaThb TEPMMHOJIOTMIO M OCHOBHbBIE JEMCTBUS, CBSI3aHHbIE C YMC/IAMM:
HaTypaJbHOE UMCJIO, TPOCTOE ¥ COCTAaBHOE YMCJIA, IeJIMMOCTh HAaTYPaIbHbIX YMCEN, TTPU3HAKA
IeJIIMOCTH, 1IeJIO€ YMCJI0, MOIYJ/Ib YMCJIa, OObIKHOBEHHAS U NeCITUYHas ApoOM, CTaHaapTHbIN
BUJ, UMCJIa, apubMeTUUECKII KBaJpaTHbII KOPEHb.

BbIno/sTHATh JeMCTBUSI, CPAaBHUBATh M YIOPSZOUMBATH YMCJIA, NPEACTAaB/SITh YMCIa Ha
KOODPJIMHATHOM MPSIMOM, OKPYTJISITh UMCJIA; BBIMOJHATh NMPUKUIKY M OLEHKY pe3yJbTara
BBIUMCJIEHUIA.

PelraTs TekcToBbIe 3a5auM apuPMETHUEeCKMM CIIOCOOOM.

PemiaTh mpakTMUeCKMe 3amauM, COJepsKaille IPOIEHTbl, IO, YacTH, BbIpakaroliye




ajareGpanveckux BbIPasKEHUI,
IOMYyCTVMbIe 3HAUEHMSI).
DOyHRIMYU (mocTtpoeHue,
CBOJICTBA M3YUYEHHbIX (GYHKIINIA;
rpaduyeckoe pereHme
YPaBHEHUN U UX CUCTEM).

3aBUCUMMOCTM: CKOPOCTb — BpeMsSI — pacCTOsIHMe, lLleHa — KOJMYECTBO — CTOMMOCTb,
06bEM paboThl — BpeMsI — TPOM3BOAUTETBLHOCTD TPYAA.

Pasouparp peanbHble KM3HEHHbIe CUTyaluy, ()OPMYJIUPOBATh UX Ha SI3bIKE MaTeMaTUKH,
HaXOAMTh pellleHye, TPUMEeHsIS MaTeMaTUYeCKMii allnapaT, MHTepPIpeTupoBaTh pPe3yJbTar
OmnepupoBaTh NOHSATUSIMMU: CTEIeHb C LIeJbIM IOKa3aTesaeM, apudMeTnueckuil KBapaTHbI
KOpeHb, MHOTOUJIEH, ajirebpanueckasi podb, TOKIECTBO.

BBINIOJTHATH OCHOBHbIE JNEMCTBHUSA: BITIOJHSTh PacuéThl Mo dopmysiaM, TpeoObpa3oBbIBATh
1esble, APOOHO-palMOHAbHbIE BBIPAKEHUSI M BBIPKEHUSI C KOPHSIMM, peasiM30BbIBATh
passioskeHye MHOTOUJIeHa Ha MHOXXUTEJM, B TOM UYMCJIe C UCIOIb30BaHueM (GOpMYJT pa3HOCTHU
KBaZpaTOB M KBagpaTa CyMMbI M PasHOCTM (C OMOPONM Ha CIPAaBOYHYIO MHGOPMAIMIO);
HaXxOAUTb AOMYCTUMMble 3HAUeHUs] TepeMeHHBbIX [Jis1 OPOOHO-palMOHAJIbHBIX BbIPasKEHUN,
KOpHEIA.

MoaenupoBaTh C IIOMOILIbIO (POPMYJT peasibHble ITPOLECChI U SIBJIEHMSI.

OnepupoBaTth NOHATHUAMMU: QYHKIMSA, Tpadmk QYHKIMK, HYJIU GYHKIUM, TPOMENKYTKU
3HAKOIOCTOSIHCTBA, IPOMEXKYTKM BO3pacTaHusl, yObIBaHMs, HaubOoJblllee ¥ HayMeHbIllee
3HavYeHMs] PyHKLIMMN.

AHau3upoBaTh, CPAaBHUBATD, 00CYKIATh CBOMCTBA QYHKIMIA, CTPOUTD UX rpaduKu.
OmnepupoBaTtb TMOHSITUSIMU: npsiMast MIPONOPLIMOHATBHOCTD, obpartHas
MIPONIOPLIMOHATIbHOCTD, JIMHEeHAas MYHKIMS, KBapaTuuHas GyHKIMs, mapabdosa, runepbosa.
Hcnonb3oBaTrh rpadmkmM )i ONpeleseHusT CBOMCTB, IPOLECCOB M 3aBUCUMOCTEN, MIJIs
pelieHMs 3amad U3 APYrUX YuyeOHbIX TMPEeIMETOB M peasbHOM >XU3HU; MOJAEIUPOBATH C
MOMOIIBIO TPa(UKOB peasibHble MPOLIECCHI U SIBJIEHNUS.

BripaxkaTs popMy1aMu 3aBUCUMOCTY MEXKY BeJIMUMHAMM.

7 xyiacc (He meHee 68 u)

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I1I0 'OOJAM OBYUYEHUSA)

HasBanue
pasgena (TeMbl)
Kypca (41cjio
4acoB)

OcHoBHOe coepykaHue

OcHOBHbIE BUABI AESITEIbHOCTH 00y4aIoImINXCs




IIpocTeitinne [Tpocreitiive  reomeTrpuueckue | PopMyIMpoOBATH OCHOBHbBIE IMOHSTHS U OIIpeie/IeHNs.
reoMeTpuuYecKme |OOBEKTBI: TOUKM, IPSIMbIE, JIyun U | PacriosHaBaTh M3y4yeHHble TeoMeTpuyeckue GUrypbl, ONpeAeNasaTh WX B3aMMHOE
durypsi YIJIbl, MHOTOYTOJIbHUK, JIOMaHasl. |pacroJioyKeHe, BbIMOJIHATh YePTEX MO0 YCJIOBUIO 337auy (C MCIIOb30BaHMEM CMBbICIIOBOM
M MX CBOMCTBA. CMeskHbIE ¥ BEPTUKAIbHBIE YIJIbI. | OTIOPBI: HABOISILIME BOIIPOCHI W/MUJIN aJITOPUTMA YUEOHBIX T/ ICTBUN).
N3mepenne Pabota d npocreiimvy | [IpoBoaAUTS MTPOCTENIIe TOCTPOEHMS C TIOMOIIBIO IIVIPKYJIST U JIMHEMKN.
reoMeTpUYeCcKuX |uepTexamiu. VsmepaTh JIMHEHbIE U YTJIOBbIE BEJIMUMHbBI T€OMETPUYECKUX Y TIPAKTUIECKUX OOBEKTOB.
BeJINYMH Nsmepenne JIMHEeHBIX 1 | OnpeaensiTh «Ha TJia3» pa3Mepbl peajbHbIX OOBEKTOB, IMPOBOAUTh TPYOYIO OIIEHKY UX
(14 4) YIJIOBBIX BEeJIMUMH, BbIUMCJIEHME | pa3MepoB.
OTPE3KOB U YIJIOB. PemiaTp 3a1auy Ha BbIUMCJIEHME JIJIVMH OTPE3KOB U BEJIMUNH YTJIOB.
[Tepumerp u 1IoIaAb (GUryp, | PemaTh 3agaun Ha B3aMHOE PacIiOiOdKeHe TeOMeTpPUIecKux Guryp.
COCTaBJIEHHbBIX u3 |[IpoBoauTh KIaccMPUKALMIO YIJIOB, BBIYMUCASTh JIMHENHbIe ¥ YIJIOBble BeJIMUMHBI,
MPSIMOYTOJIbHUKOB. IPOBOAUTD HECJIOKHbIE HeOOXOIVIMbIE TOKa3aTeIbHbIE PACCYXKIEHMS.
3HAKOMUTBCSI C UCTOPUEN Pa3BUTHUSI T€OMETPUN.
TpeyrojibHUKU [Tousatue o paBHbIX | PacmiosHaBaTh Mapbl paBHBIX TPEYroJbHMKOB Ha T'OTOBBIX uepTexkax (C yKa3aHUeM
(22 u) TPEYTOJbHUKAX ¥  TEepPBUYHbIE | IPU3HAKOB) IIPU HEOOXOIMMOCTH C BU3YaTIbHOM OMIOPOA.
npeACTaBJIeHNsT o paBHbIX | BbIBoaMTB  CciencTBus  (PaBEHCTB  COOTBETCTBYIOLIMX — 3JIEMEHTOB) 13  DaBEHCTB
(KOHTpy3HTHBIX) (Gurypax. Tpu|TpeyroabHUKOB.
Mpu3HaKa paBeHCTBa | PopMysMpoBaTh OIpefeeHs: OCTPOYTOJIbHOTO, TYIOYTOJbHOTO, MPSIMOYTOJIbHOTO,
TPEYTOJIbHUKOB. paBHOOEIPEHHOTO, PAaBHOCTOPOHHETO TPEYTrOJIbHUKOB; OMCCEKTPUCHI, BbICOTHI, MeIMaHbl
[Ipu3sHaku paBEHCTBA | TPEYTOJbHMKA; CEPEeIVHHOTO TMepHeHANKYJIpa OTpe3Ka; IepuMeTpa TpeyroJibHuMKa Ipu

MPSIMOYTOJIbHBIX TPEYTOJIbHMKOB.
CBoiicTBO MeOyaHbl
MPSIMOYTOJIbHOTO TPEYTOJIbHMKA.
PaBHOOenpeHHbIE u
PaBHOCTOPOHHME TPEYTOJIbHUKMA.
[Tpu3sHaku " CBOJICTBA
paBHOOEIPEHHOT'O TPEYrOoIbHMKA.
[IpoTuB  GosbIlleMt  CTOPOHBI
TPEYTOJbHUKA JIESKUT OOJIbILINIA
YTOJI.
[Tpocrerine
reoMeTpUN.

HEepaBeHCTBa B
*HepaBeHCTBO

HeoOXOIMMOCTHM C OIOPOI Ha aJICOPUTM IIpaBuUJa.

dopmyMpoBaTh CBOMCTBA U MPU3HAKM PABHOOEIPEHHOTO TPEYTrOJbHMKA.

CTpouTh YepTeXM, pemiaTh 3aJauM C IOMOIIbIO HAaXOKIEHMsT PaBHbIX TPEYTOJIbHUKOB.
IIpumeHAaTh TPU3HAKM pABEHCTBA IMPSIMOYTOJbHBIX TPEYrOJbHMKOB B 3amavax (c
MCITO/Ib30BAaHMEM CMbICJIOBOM OIOpbI: HABOSILME BOMPOCHI M/MUIM aJrOpUTMa YUYeOHBIX
TeVICTBUIA).

Hcnonb3oBaTh 111GPOBbIE PECYPCHI AJIS MCC/IeI0OBaHMS CBOMCTB M3ydaeMbIX Guryp.
3HAKOMUTBCS C MCTOPUEN Pa3BUTUSI TEOMETPUN.




TPEeyTroJbHUKA. HepasenctBo
JIOMaHOM *.

[TpsSIMOYTOJIBHBIN TPEYTOJBHUK C
yriom B 30°.

ITepBbie TIOHSATUS o]

JO0Ka3aTeJIbCTBaxX B reOMEeTpIUN.

IMTapannenbHbIE [TapannenbHple  mOpsmble, uX|DopMyaIMpoOBaTh MOHSITHE [1aPAJIIEJIbHBIX PSIMbIX, HAXOAUTD ITPAKTUYECKME IPUMEDDI.
npsiMble, CyMMa cBoyictBa. Hakpect neskaiue, | U3yyaTh CBOMCTBa YIJIOB, OOpa3OBaHHBIX MpU TlepeceyeHuy Mapa/uieSIbHbIX IPSIMBbIX
YIJIOB COOTBETCTBEHHbIE U | CEeKYIIIEN
TPeyroJIbHUKa OITHOCTOPOHHME yriibl | [IpoBoguTh AOKasaTeabcTBa. @PopMyIMPOBATH TEOPEMY [Mapa/IJIeIbHOCTM ABYX MPSIMbIX
(14 4) (o6pa3oBaHHbIe TPV ITEpPeCEeUeHNN | C TTOMOIIBIO YTJI0OB, 00pa30BaHHbBIX MPY MTepeCEUEeHNN STUX MPSIMbIX TPETheN MPSIMO.
rapauIe/IbHbIX MPSIMBbIX | BBIUMCIATH CYMMY YTJIOB TPEYTOJIBHMUKA ¥ MHOT'OYTOJIbHMKA.
CEeKYILIEN). Haxoguth unciaoBble ¥ OyKBEHHbIe 3HAYEHMS YIJOB B TeOMETPMUYECKMX 3amadax C
[TpusHak I1apasuIeJIbHOCTH | UCIIO/Ib30BaHMEM TeOpeM O CyMMe YIJIOB TPeYroJIbHMKA i MHOTOYTOJIbHMKA.
TIPSIMbIX yepes PaBEHCTBO | SHAKOMMTbCS C MCTOPMEN Pa3BUTHSI T€OMETPUMN.
PacCTOSIHUII OT TOYEK OIHON
TIPSIMOVA JTO BTOPOM ITPSIMOM.
CyMMma YIJIOB TpeyrojibHMKa U
MHOTOYTOJIbHMAKA.
BHelrHme yrJibl TpeyrojabHMUKa
OKPYXHOCTD OKpY>KHOCTb, XOPABI 1| DopMyIMPOBaTh OIpPEAEeIeHUsI. OKPYKHOCTM, XODPIbl, OMaMeTpa U KacaTeJbHOM K
M KpYT. IVaMeTpBblI, ux CBOJCTBA. | OKPY>KHOCTU. VI3yuaTh X CBOMCTBA, MPU3HAKA, CTPOUTDH YEPTEK.
I'eomerpuueckme |KacatenbHas K  okpyskHOCTH. | McciieqoBaTh, B TOM UMCjie MCHOAb3Ys IM(POBbIe pecypchbl: OKPYKHOCTb, BIMCAHHYIO B
MOCTPOEHMUS OKpY>KHOCTb, BIIMCAHHASI B YI'OJI. | YTOJI; LIEHTP OKPY;KHOCTH, BIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHbIX
(14 q) *TToustue o 'MT, npumenenne B | *“UcnmonibzoBats Meron, 'MT 1 mokasaresnbCTBa TEOpeEM O IepecedyeHiun OMCCEKTPUC

3a7avax. buccekTpuca u
CepeViHHBIN TEePIeHANKYJISIP KaK
reoMeTpuuecKie MecTa TOUeK .
OKpy>XKHOCTb, OMNMCaHHAs OKOJIO
TpeyrojibHuKa. BmmcanHas B
TPEYTOJIbHUK OKPY>XKHOCTb.

VIJIOB TPEYroJIbHMKA ¥ CEepPeIMHHBIX IepIIeHAUKY/SIPOB K CTOPOHAaM TPEeYroJbHMKA C
roMo1po I'MT.*

OsBjlageBaThb IIOHATUSMM BIIMCAHHOM M OIMCAHHOM OKPY)XHOCTEM TpPeyrojbHUKA,
HaXOIMTh LIEHTPBI 3TUX OKPY;KHOCTEN C OMOPOIi Ha aJiTOPUTM TIpaBuIa.

PemaTh OCHOBHbIE 3aJauyM Ha IIOCTPOEHME: YIja, PaBHOTO HAaHHOMY; CEpeIVHHOIO
MepIeHINKYJsIpa JaHHOTO OTpe3Ka; MPSIMOM, IPOXOIsIleil uepe3 MaHHYIO TOUYKY U




[Tpocreniine
MIOCTPOEHME.

3a7a4n Ha

MePIeHINKY/ISIPHOM JAHHOW TIPSIMOM; OMCCEKTPMUCHI JAHHOTO YIJa; TPEYroJIbHUKOB IO
PasIMYHBIM 37IeMEHTaM ITPY HEOOXOIMMOCTH C HAIPABJISIOIIEN TTOMOIIBIO.
3HAKOMMTBCSI C UCTOPUEN PA3BUTHSI FEOMETPUMN.

IToBTOpEHNE,
00001IeHMe
3HaAHUMI

(49)

IToBTOpEHNE u 060011IeHNe
OCHOBHBIX IIOHATUII M METOJOB
Kypca 7 Kiacca.

Pemrath 3agaum Ha MOBTOPEHME, VWITIOCTPUPYIOILIME CBSI3M MEKAY PasIMYHBIMM YaCTSIMU
Kypca.

8 kimacc (He meHee 68 u)

Hassanune
pasgena (TeMbl)
Kypca (41cio

OcHoBHOe coaepkaHue

OcHoBHbIE BUIbBI 1€eATEIbHOCTU o6yqalomnxc;1

4acoB)
YerpipéxyroabHuKk |[lapamnenorpamm, ero mnpusHaky | 3006pakaTh M HAXOOUTH Ha YepTesKaX YETbIPEXYTOJbHUKY Pa3HbIX BUIIOB U UX 3JIEMEHTHI.
174 u cBoiictBa. YacTHbie ciyuyan | DopmMyaupoBaTh OIpeleeHMs: TapajuiejiorpaMMa, MPsSIMOYTOJbHMKA, poMOa, KBajpara,
(12 4) rapauieJIorpaMMOB Tparenyy, paBHOOOKOM Tpartelyy, IpsIMOYTOJIbHOM Tparelnn.
(TIPSIMOYTOJTbHMK, poM0, | cosib30BaTh MpM  pellleHMM MPOCTeMINMX 3ajad IpPU3HAaKM U CBOMCTBA:
KBaApar), WX TMpPU3HAKM ¥ |HapajiejiorpaMma, IpsIMOYTroJibHMKa, poMba, KBaapara, Tpaneluu, paBHOOOKOI Tpamelmn,

cBoricTBa. Tpamnenyus. PaBHo6oKas
U IPSIMOYTOJIbHAS TPaIlelin.
*YnBoeune MeIVaHbl.
LlentpanbHas cummeTpus ™

MIPSIMOYTOJIbHO TpareImn.

I[IpuMeHATH MeTOA, YIBOEHVSI MeIMaHbl TPEYToJIbHMKA C OTIOPOM Ha aJITOPUTM ITpaBuIa.
Hcnonb3oBaTh 111G POBbIE PECYPCHI AJIS CCEAOBAHNS CBOVICTB M3ydaeMbIX Guryp.
3HAKOMUTBCSI C UCTOPUEN Pa3BUTUS TeOMEeTPUI.

Teopema @asieca
U Teopema o
MPONOPIMOHAIbH
bIX OTpe3Kax,

IO 00HbIe
TPEYroJIbHUKU

*Teopema ®ajyieca u Teopema O
TIPOMOPIMOHAIBHBIX OTpe3Kax.
CpenmHsist JMHMUS TPEYTOJbHUKA.
Tpamnenus, eé cpegHss TUMHUS.
*TIponopiLiiOHaIbHbIE  OTPE3KH,
MOCTpPOeHMe YETBEPTOT'O

HpOBOI[I/ITb nmocrpoenuss C IMOMOIIbIO ILMPKYJIA U JIMHENKU C MCIIOJIb30BaHMeE T€OpEMBI

@danmeca u TeopeMbl O MPOIMOPIMOHAJIBHBIX  OTpPe3Kax, CTPOUTh  UETBEPTHIN
MIPONIOPIVIOHATIBHBIN OTPE3OK C OMOPO Ha 3PUTENIbHYIO HATJISIAHOCTb.
HaxopguTh 1n0og0oOHbIE TpPeYroJbHMKM Ha  TOTOBBIX  4YepTekax C  YKasaHueM

COOTBETCTBYIOIIMX MPU3HAKOB MOI00MS TP HEOOXOAMMOCTH C BU3YaJbHOM OIOPOIA.
PemaTh 3amaum Ha MMOJOGHBIE TPEYTOJIbHUKYM C ITOMOIIBIO CAMOCTOSITE/IbBHOTO ITOCTPOEHMST




(15 4)

MPOIOPIMOHATIBHOTO OTpPe3Ka.
CBoiicTBa  IIeHTpa MacCc B
TpPEyTOJIbHUKE.

[Togob6Hble TpeyroabHukU. Tpu
MpU3HaKa mogo6mst
TpeyroJbHUKOB *. IIpakTnueckoe
MIpUMeHeHe.

yepTeken M HaXOKIeHMS TOAOOHBIX TPEYTOJbHUKOB IPY HEOOXOAMMOCTHM C HAIIPaBJISIOIIEN
MTOMOIIIBIO.

IIpoBoauTh [AOKa3aTe/JbLCTBA C MCIOJb30BAHMEM MPU3HAKOB TIOAOOMUSI HECJIOKHBIX
reoMeTpUYecKux 3a7ad C OIIOPOy Ha aJITOPUTM YUeOHbIX OeMCTBUM.

IIpuMeHATH MOTyYEHHbIe 3HAHUS TPU PEIleHMM Te€OMETPUUYECKMUX UM MPAKTUUECKUX 3a1au
IpY HEOOXOIMMOCTH C HAIIPABJISIIOIIEN TTOMOILIBIO.

3HaKOMMTBCSI C UCTOPUEN PA3BUTHS EOMETPUMN.

ITnomagam.
Haxosxkgenue
IIoLLagen
TPEYyroJibHMKOB

Y MHOTOYTOJIbHBIX
¢uryp. ILnomaamu
Mnoxo0HBIX (uryp
(14 4)

[Mouatne 06 ob61IEHI
TLJTOIIA .

Dopmybl

TpPEeyTOJIbHUKA,
napajiesiorpamma. *OTHoIlIeHKe
IJIONIA/Iel  TPEYrOJAbHUKOB  C
OOIIIMM OCHOBaHMEM WIU OOILLen

BBICOTOI.

TEOPUN

ISt IUIOLIAAN

Bpruncieune IUIOLIAien
CJIOXKHBIX duryp yepes
pasbuenue Ha 4acTu "

JocTpoeHue. *

[Lrowamy ¢uryp Ha KieT4aTou
o6ymare.

I[rowamy  momoOHBIX  puryp.
Broruncnenne miomiagei. 3amaun
C TpPaKTUYECKUM COAep>KaHMEM.
*PemieHne 3amad C IIOMOIIBLIO

OsBiajeBaTh NEPBUYHBIMM IpeACTaBJIeHUsIMU 00 oOlleit Teopuy IUIoWAAMU (MepbI),
¢opmyMpoBaTh CBOICTBA IUIOLIAIN, BBISICHSITh MX HAIJISIIHBIA CMBICI.

[TpumenHsaTb GopMysibl TUIOIIAAM MapaUIeJIorpaMMa, TPEYroJIbHUKA, Tparenyuy ¢ OMopoy Ha
CIIPaBOYHYIO MHGbOPMAIIHIO.

IIpumensaTs GbopMysibl TUIOLIANM BBIMTYKJIOrO YEThIPEXYTOJNbHMKA Yepe3 AMaroHaau U yroj
MEXKY HMMM C OTIOPOM Ha CIIPaBOYHYIO MH(OpMaIuio.

Haxoguts miomiagu ¢uryp, u300pask€HHbIX Ha KjeTdyaToil OymMare, MCIOJIb30BaTh
pasbueHne Ha YaCTU U JOCTPOEHMe.

Pasoupars npuMepbl MCIOJb30BaHMSI BCIIOMOTAaTeJIbHOM IUIOMIAAM IJIS1  pelleHust
reoMeTpUYecKnX 3amad.

HaxoauTs mionaay nogo6Hbix GUryp ¢ onopoy Ha ClpaBovYHYO MH(pOpMaIuio.
BbIumc/sTh IUIOMIAAM Pa3/IMUHbIX MHOTOYTOIbHBIX GUTYD.

PemaTp 3amaun Ha IUIOIAAb C MPAKTUUECKUM COAep KaHMeM M0c/ie COBMECTHOI'O aHaIu3a.

MeToja BCIIOMOTaTeJIbHOMI

Iomanmn. *
Teopema Teopema [Tndgaropa, eé | @opmysnpoBaTh Teopemy IIndaropa, ucmoab3oBaTh €€ B MPAKTUUYECKUX BbIUMCIEHUSIX.
Iudaropa u JIOKA3aTeJIbCTBO ¥ IIpUMeHeHue. | BjageTb TMOHSITUSIMM TPUTOHOMETPUUYECKMX (GYHKIMM OCTPOTO YIJia, NPOBEPATh UX
Hayva/ia O6patHas Teopema IIudaropa. KOPPEKTHOCTb.
TPUTOHOMETPUU Ornpenenenne BBIBOAUTH TPUTOHOMETPUYECKME COOTHOIIEHMS B MPSIMOYTOJIbHOM TPEYTOJbHIUKE C OITOPO




(10 v) TPUTOHOMETPUYECKUX  (DYHKIIMII | HA CIIPABOYHYIO MH(POPMAIINIO.
OCTpPOTO yria, | UcciiemoBaTh COOTHOIIEHUSI MEXKIY CTOPOHAMM B IIPSIMOYTOJIbHBIX TPEYTOJbHMUKAX C
TPUTOHOMETPUUECKIE yriamu B 45° 1 45°; 30° n 60° ¢ HampaBJISIOLIEl TTOMOIIIBIO.
COOTHOIIIeHUsT B mpsiMoyrojibHoM | Mcmob3oBaTh (GOpMYyJibl NMPUBEAEHMS M OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO JJIS
TPeyroJIbHUKE. OCHOBHOE | HAXOXKIEHMSI
TPUTOHOMETPUUECKOE TOKIECTBO. | COOTHOIIEHMII MEXIY TPUTOHOMETPUYECKMMM (YHKLUMSIMM Pas3IMUHBIX OCTPBIX VYIJIOB C
CooTHoIlIeHMsI MeKIy CTOPOHAMM | OTIOPOM Ha CIIPaBOYHYIO MH(pOpMAIIIO.
B MPSIMOYTOJIbHBIX | [IpMMeHATh TONTyyeHHble 3HAHMS M YMEHMS] TPU peIlleHMM MPAKTUUYeCKMX 3amau (Ipu
TPEYroJibHUKAX C yriaamu B 45° 1 |Heo6X0mMMOCTH C OIIOPOM Ha aJITOPUTM IIPaBuia).
45°% 30° u 60°. 3HAKOMMUTBCS C MCTOPMEN Pa3BUTHSI T€OMETPUM.
Vbl B Brucannele ¥ 1eHTpasibHble | POpMYyIMPOBATh OCHOBHbIE OIpeiesieHNs], CBSI3aHHbIe C YIJIaMU B KpyTe (BIMCAHHbIN yTOI,
OKPYXKHOCTH. VIJIBI, YTOJ MEXKAY KacaTeJIbHOM |LieHTpaJbHbII YToJ).
BrnucanHbie Y XOPJIOVA. HaxoauTh BOMCaHHbBIE YIJIbI, ONMMPAIOIIMECS Ha OOHY IYTY, BBIYMCISATD YIJIbI C TIOMOIIIbIO
M OIIMCAHHbIE Yrapl MeXOy — XopJaMyu M |TeOpeMbl O BIMCAHHBIX YyIJIaX, TEOPeMbl O BIIMCAHHOM YEeTbIPEXYTOJIbHMUKE, TEOPEMBI O
YeThIPEeXYTrOJIbHUK |CEKYIIMMMA. IIEHTPAJIbHOM YTJIe TIPY HEOOXOAMMOCTH C BU3YaJIbHOM OIOPOIA.
n. Bnmcannbie " omnucanHble | UcciiegoBaTh, B TOM 4YMC/Ie C ITOMOIIBIO IM(POBBIX PECYpCOB, BIMCAHHbIE M OINMCAHHbIE
KacartenbHbie YEeThIPEXYTOJIbHUKM, UX TTPU3HAKU | YETBIPEXYTOJIbHUKM, BBIBOAUTD X CBOMCTBA M MPU3HAKY TIOC/Ie COBMECTHOTO aHajImM3a.
K OKPY)XHOCTH. u cBoiictBa. [Ipumenenne s5tux|Mcmonbp3oBaTh 5TV CBOVICTBA U MIPU3HAKY IIPY PEILIeHUN 3a1a4.
Kacaumne CBOJVICTB npu pelleHnn
OKPYKHOCTEN reoMeTpuYecKnx 3amad.
(13 9) BsaumHOe pacnosioxkeHue IBYX
OKPY>KHOCTEIA. Kacaunne
OKPY>KHOCTEMN.
IToBTOpEHME, [ToBTOpEHMEe OCHOBHBIX MOHATHMII | PemraTh 3agaum Ha MOBTOpEHME, MJUTIOCTPUPYIOLLME CBSI3Y MEXIY Pas/IMUHbIMMU YaCTSIMU
00001IeHEe ¥ METOAOB KypcoB 7 1 8 KJ1accoB, |Kypca.
3HAHUMI 0060011IeHe 3HAHU.

(4 9)




9 kiacc (He meHee 68 u)

HasBanue
pa3paena (TeMbl)
Kypca (4Mcjio

OcHoBHOe coaepkaHmue

OcHoBHbBIE BUIBI 1€ATEC/IbHOCTU OﬁyanOH.IMXCH

4aCcoB)
Tpuronomerpusi. |OrnpeneneHne dopMyIMPOBATH ONpeae/IeHUs] TPUTOHOMETPUYECKUX QYHKIUN TYTBIX U MPSIMbIX YTJIOB C
TeopembIl TPUTOHOMETPUUECKMX  (DYHKLMI | BU3YaJIbHOV oOmopoi. PopMyMpoBaTh TeOpeMy KOCMHYCOB M TeOpeMy CUHYCOB (C
KOCUHYCOB U yrioB ot 0° go 180°. Kocuuyc u|paamnycom OMMCaHHONi OKPY>KHOCTH).
CUHYCOB. CHMHYC TIpSIMOTO M TYIIOTO Yria. | PeliaTh TpeyrosbHUKM C OIIOPON Ha aJIFTOPUTM y4eOHBIX [1€/CTBUIA.
Pemenne Teopema KOCHHYCOB. | PeliaTh mpakTHuecKue 3aJauu, CBOASIIMECS K HAXOXAEHUIO PA3IMUHBIX 3/IEMEHTOB
TPEYroJIbHMKOB (O6006111€HHAsT) TeopeMa CUHYCOB | TPeyroJIbHUKA.
(16 v) (c paguycom OTIMICAaHHOM
OKpyskHOCTM). HaxosxkmeHue nanH
CTOPOH ¥  BEJIWYMH  YTJIOB
TPEYTOJIbHUKOB.
®opmya TUIOIIA AU
TpPEeyroJibHMKA yepes IBe
CTOPOHBI ¥ YTOJ MEXKOY HUMMN.
®dopmyna TLJTOIAAN
YETBIPDEXYTOJIbHMKA 4Yepe3  ero
JIMaroHaIi ¥ YroJI MeXIy HUMM.
[TpakTuyeckoe MMpUMeEHEHNE
JIOKa3aHHBIX TEOPEM.
IIpeo6pasoBanme | *Tlonstme o mnpeobpasoBanuy |OcBaMBaTh MOHATHE IMpeoOpasoBaHust momobus. MccaegoBaTh OTHOIIEHNE JIMHEMHBIX
moo0us. mogoous. 3JIeMeHTOB (uryp npu mnpeobpasoBanuu mnopobus. HaxoguTs mnpumepbl IOoobus B
MeTtpuueckue CooTBeTCTBEHHbIE 3JIEMEHTBHI | OKPY’KAIOIIEeN 1eICTBUTEIbHOCTM.
COOTHOIIIEHUS B MOOGHBIX HUTYD. *BbIBOAMTH METPUUECKIE COOTHOIIIEHMS] MEXIY OTPe3KaMM XOP[I, CEKYIIMX U KacaTeTbHbIX
OKPY>KHOCTH Teopema o MIPOM3BEIEHNH | C UCTIOJIb30BAHMEM BIMCAHHBIX YTJIOB U IMOJJOOHBIX TPEYTOJIbHUKOB.
(10 u) OTPe3KOB  XopA, TeopeMa o |Pemarh reomerpuueckue 3afauyM M 3afauyu M3 peaJbHOM >KU3HM C MCIIOJb30BaHUEM
IIPOM3BeIeHUU OTPE3KOB | TOJIOOHBIX TPEYTOJbHMUKOB. ™




CEeKyIlMX, TeopemMa O KBajpaTe
KacaTeJbHOM. [IpumeHeHue B
peleHnmn reoMeTpUYeCKMX
3amay. *

BekTOpsbI
(12 u)

Omnpepenenne BEKTOPOB,
CJIOKEHME U Pa3HOCTb BEKTOPOB,
YMHO3KEeHMe BeKTOpa Ha YMCIIO.
DOusnveckuin M reoMeTpPUYeCcKuit
CMBICJT BEKTOPOB.

PasjiokeHue BeKTOpa IO [BYM
HEKOJUTMHEeapHbIM BEKTOpaM.
KoopauHats! BekTOpa.
CkasnsipHoe MpOM3BeeHNe
BEKTOPOB, €ro IpUMEHEHMEe [Jis
HaxOXIEHMs IJIMH U YTJIOB.
Perienne 3agay C  [MOMOIIBIO
BEKTOPOB.

[IpumeHeHVe  BEKTOPOB  [IJIsI
pellleHusl 3amauy KUHEMaTUKU U
MEeXaHUKMA.

Hcnosp3oBaTh BEKTOPhl KaK HaIlpaB/JieHHbIE OTPE3KM, MCCIAeZ0BATh I'€OMETPUUYECKUIA
(nepemeiiieHne) 1 GU3NIECKN (C1Ia) CMbICJIBI BEKTOPOB C OTIOPOJ Ha BOIIPOCHBIN IJIaH.
3HaTh ompeAeieHUs CYMMbl ¥ PA3HOCTM BEKTOPOB, YMHOKEHMSI BEKTOpa Ha YMCJIO,
MICC/IeJOBATh reOMETPUUECKUI M (PU3NUYECKIMII CMbIC/IbI STUX OIIepallnii.

PeniaTh reoMeTpuueckyie 3agaun C MCIOJIb30BaHMEM BEKTOPOB.

PackiiagpIBaTh BEKTOD I10 IBYM HEKOJIMHEAPHBIM BEKTOPAM.

Hcnosp3oBaTh CKaJISIPHOE NMPOM3BEIEHNe BEKTOPOB, BLIBOAUTD €r0 OCHOBHbIE CBOJMCTBA.
BpruncisiTh CyMMY, pasHOCTb U CKaJIIPHOE IIPOM3BEIEHE BEKTOPOB B KOOPAMHATAX.
IIpuMeHATH CKAJIIPHOE MTPOM3BEEHMe IJIT HAXOKIEHMS IJIVH U YTJIOB.

JlekapTOoBBbI
KOOPAVMHATHI
IJTIOCKOCTH
(9 9)

Ha

HexapToBbl KOOPAMHATHI TOYEK
Ha TIJIOCKOCTH.

*VpaBHenne MnpsMoit.* VYr10Boii
KO3GULMEHT, TaHTeHC YrIJia
HaKJIOHa, napaJuiesibHbIe "
NePIEeHAVKYJISIPHbIE TIPSIMbIE.
VYpaBHeHue OKPY>KHOCTH.
HaxoskneHne KoOOpaAMHAT TOYEK
repeceuyeHns  OKPYKHOCTUM U
MIPSIMOM.

Meton, KOOpAMHAT MIPU pelIeHNN

OcBaMBaTh IOHATHE IIPSIMOYTOJIBHOM CHUCTEMbBI KOOPIAMHAT, AEKAPTOBBIX KOOPAMHAT
TOYKM.

HccnemoBaTh ypaBHEHME TIPSIMON U OKPYSKHOCTM C OITOPOI Ha BOITPOCHBIN TIJIaH.

HaxoauTb 1IeHTp U pafuyC OKPY>KHOCTU TI0 €€ YpaBHEHUIO.

PemaTp 3agaum Ha HaXOKIEHME TOUEK ITepeceueHys] MPSIMbIX U OKPY>KHOCTEN C ITOMOIIbIO
MeTo/la KOOpAMHAT.

Hcnonp3oBaTh CBOVICTBA YIJIOBOrO KO3(hdUIlMEeHTa NPSIMOM IIpU peIIeHuy 3amad, JIs
omnpeiesieHNsT PacIiOIOKeHMs ITPSIMOIA.

IIpuMeHATHh KOOpPAMHATHI TPU PEIIEeHUM TeOMETPUUYECKUX M TPAKTUUECKMX 3amad, s
MMOCTPOEHMSI MaTeMaTUUECKUX MOJieJIel peayibHbIX 3a7ay («MeTOoJl KOOPAMHAT»).
ITonb30BaTHCA U1 IOCTPOEHMS U UCCIeNOBaHU 1IM(DPOBBIMMU PeCypcamu.




reoMeTpmyeCKux 3agau.

3HAaKOMMTBCSI C MCTOPUEN PAa3BUTHS [€OMETPUN

Vcnonb3oBaHme MeToza

KOOpAMHAT B  MPAKTUUECKUX

3aavyax
IIpaBuabHBIE [IpaBuabHBIE MHOTOYTOJBHUKY, | DOPMYIMPOBATH ONpeiesieHle TPaBUIbHbIX MHOTOYTOJIbHUKOB, HAXOAUTD MX 3JIeMEHTbI.
MHOTOYTO/IbHMKHU. |BbIUMC/IeHMe UX  2JieMeHTOB. | [losib30BaThCcsl TOHSITMEM [JIMHBI OKPY>KHOCTM, BBEIEHHBIM C TOMOILbIO MPaBUIbHbBIX
1B 171 :¢:] Ynucno ; ¥ QJIMHA OKPY>KHOCTM. | MHOTOYTOJIbBHMKOB, ONpPeReIsiTb 4NC/IO ., IJIMHY OYIM M DaJuMaHHYIO Mepy Yrjaa IO

OKPY>KHOCTU ¥
IUTOIAAb Kpyra.

HOnyHa IyTU OKPY>KHOCTH.
Panmannas mepa yria.

ob6pasiry.
IIpoBoauTH mepexoj OT paaMaHHON Mephl yrJja K rpayCHON M HAa0OOPOT MO BU3YaTbHON

BbI‘IMCJIGEIMQ [Tnomanb Kpyra 1 ero 3JIeMeHTOB | OIIOpe.
mromanen (cexTopa u cermeHTa). | OnpemeIaTh IIOLIALb KPyTa.
@) Boruncnenne miowagein ¢ouryp, | BeiBoauts ¢opmysbl (B rpafyCHOM M paaMaHHOM Mepe) i IJIMH [yT, IUIONIazen
BKJTIOUAIOIIVX 3JIEMEHTBI KPyTra. |CEeKTOPOB M CETMEHTOB C OITOPOI Ha BOITPOCHBIN TUIaH.
BeruncasaTs miomaay GUryp, BKIIOYAIOIIMX 3JeEMEHTbI OKPY;KHOCTM (KpyTa) C OIOpoi Ha
CIIPaBOYHYIO MHGbOPMAIHIO.
HaxopuTh mwiomany B 3agavyaxX peajbHOM KU3HMN.
JIBMKeHus *Tlonsitue o nByoKeHuY | PaséupaTh IpyMephl, WLTIOCTPUPYIOIIE TTOHITHUS ABUSKEHMS, IIEHTPOB U OCEIl CUMMETPUMA.
IIJIOCKOCTH IIJIOCKOCTH. dopmymMpoBaTh OlpeseseHNs Iapaljie/IbHOTO MepeHoca, TOBOPOTa U 0CeBOM CUMMETPUM C
(6 v) [TapannenbHbIii TepeHoC, | BU3yabHOI oropoii. HaxoauThk HEMOABMKHbIE TOUKM IO 0OpasIry.
nmoBopor u cummetrpus. Ocu u | HaxoguThb LEHTPBI M OCY CUMMETPUI IIPOCTENIINUX PUTYp IO 06pasiy.
LIEHTPhI CUMMETPUM. *IIpuMeHATH Mapa/ieJIbHbIM IEPEeHOC ¥ CUMMETPHIO TIPU PElIeHM TeOMeTPUYeCKUX 3a1ayu
[Ipocreniie  npumeHeHusi B |(pa3buparb MPUMEPDI).
peleHnn 3amgay ™. Hcnonb3oBaTh [1J1s1 TOCTPOEHMS U MCCIeIOBaHM b POBbIe pecypchl. ™
IToBTOpEHME, [ToBTOpEHME OCHOBHBIX MOHATHII|OmepupoBaTh HOHATHAMM: GuUrypa, TOYKa, MpsSMas, YrojJ, MHOTOYTOJbHMUK,
00001IeHe, 1 METOAOB KYypCOB 7—9 KJIacCOB, | paBHOOEIPEHHbIA ¥ PaBHOCTOPOHHUII TPEYIrOJbHUKU, MPSIMOYTOJIbHbBINA TPEYTOJIbHUK,
cucreMaTusanmMa |000OIIeHMe ¥  CUCTeMaTu3alys | MeayaHa, OMCCeKTpyca M BbICOTa TPEYroJbHMKA, MapajuiesiorpaMM, pomMO, TPSIMOYTOJIbHUK,
3HaAHUM 3HAHUIA. KBajpaT, Tpamenus; OKPYKHOCTb, KacaTe/JbHas; paBeHCTBO U mnomobue  uryp,
(7 1) [Tpocrenie  reoMeTpuyYecKye | TPEYTOJbHUKOB; MapaljIeIbHOCTb U MEePHeHIUKYISIPHOCTD MPSIMBIX, YTOJ MEXKIY MPSIMbIMMU,
burypel M UX  CBOJCTBA. | CUMMETPMS OTHOCUTEJbHO TOUKM U IIPSIMOI; IJIMHA, PACCTOSIHME, BeJIMUMHA YIJIa, IUIOLIA b,
Wsmepenue reOMeTPUUECKIUX | TepUMETP.




BEJIMUMH.
TpeyroapbHUKN.

ITapasnnenbHbie "
NepIeHAVKYJISIPHbIE TTPSIMbIE.
OKpPY>KHOCTh " KpPYT.

l'eomeTpuyeckne  MOCTpOEHMS.
Vbl B OKpy>KHOCTU. BrimcaHHbIe
" OMMCaHHble  OKPYKHOCTU
MHOTOYTOJIbHUKOB.

ITpsimast ¥ OKPY>KHOCTb.
YeTbIpEXYTOJbHMKM. BrucaHHbIe
" OICaHHbIE
YeTbIPEXYTOJIbHUKMA.

Teopema IIudaropa u Hauana
TPUTOHOMETPUN. Peiienne
OOIIVX TPEYTOJIbHUKOB.
[IpaBWibHBIE MHOTOYT'OJIbHUKM.

IIpeobpasoBanus IJIOCKOCTH.
I BY>KeHMs. ITomo6ue.
CummeTpus.

ITnomwank. Boruncnenne
wiowagent. Ilnomany mogoOHBIX
¢uryp.

HekapToBbl  KOOPAMHATBI  Ha
IIJIOCKOCTH.
BekTopbl Ha IJIOCKOCTH.

Hcnonb3oBaTh opMyJibl: NepuMeTpa U IJIOIIAAM MHOTOYTOJIbHUKOB, IJIMHBI OKPYSKHOCTHU
U IJTIOIIAAY KpyTa, 06béMa MPSIMOYTOJIbHOTO MapaJlieienuIe/a.

OnepupoBaTh MOHATUSIMM: TIPSIMOYTOJIbHASI CUCTEMAa KOOPAMHAT, BEKTOP; MCIO/JIb30BaTh
9TU TIOHSTUSI IJIS1 MpPEeACTaBJeHMs NaHHBIX ¥ pelleHus 3agad, B TOM 4YMCIe U3 APYIUx
YUYEOHBIX ITPEIMETOB.

Pemiath 3amauyM Ha IIOBTOpPEHME OCHOBHBIX IIOHSTUM, WJUTIOCTPALIMIO CBSI3eM MEKIY
PasIMUYHBIMM YaCTSIMM Kypca. BbIOMpaTh MeTOJ, /15T pellieHns 3a1aun.

PemraTs 3agaum 13 ITOBCEIHEBHOM JKM3HU.




TEMATUYECKOE ITVJTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTDb 1 CTATUCTUKA»

7 knacc (He meHee 34 u)

(IO TOJAM OBYYEHUNSI)

Ha3Banue
pasgena (TeMbl)
(41CJI0 YacoB)

OcHoBHOE coaep>KaHue

XapaKTepI/ICTPlKa AesATE/IbHOCTU Oﬁy‘lalO].llMXCﬂ

IIpencraBienne [IpencraBnenne pmanHbiXx B | OcBaMBaTh Ha 6a30BOM YpPOBHE CIIOCOOBI IPENCTABIEHNUSI CTATUCTUIECKUX JTAHHBIX U
JaHHBIX TabIMIIAX. [TpakTMyeckmne | UYMCIOBBIX MAaCCHBOB C TIOMOIIBIO TAGMUIL U AYATPaMM C MCIIOJIb30BaHMEM aKTyaIbHBIX U
(7 9) BBIUMCJIEHMSI TI0 TaOGJMYHBIM | Ba)KHBIX MAHHBIX (JeMmorpaduyeckue [JaHHbIE, IPOM3BOACTBO ITPOMbIILIEHHON WU
IaHHBIM. 3BneueHne M | CeIbCKOXO3SICTBEHHOI MPOAYKIMY, OOIIECTBEHHBIE U PUPOIHbIE SIBJIEHNS).
VHTepIIpeTaryst TabmmuHblx | M3ydaTh MeToAbI PabOThI C TAGIMYHBIMK U rpadUUeCcKUMM TPENCTaBIEHMUSIMM TaHHbBIX
naHHbIX. [TpakTrueckas pabora | ¢ HOMOIIbIO IM(POBBIX PECYpCOB B XOHe MpPaKTUUECKUX PaboT (C HampaBJISIOIEN
«Tabmuipi». TTOMOIIIBIO).
'padmueckoe mpemcraBieHMe
IaHHBIX B BUIE KPYTOBBIX,
CTOJIOMKOBBIX  (CTOJIOYATHIX)
Jyarpamm. Urenne "
MIOCTPOEHE JIuarpaMm.
ITpumepbl  geMorpadmuecKux
ouarpaMm.
[TpakTuueckas paborta
«JluarpaMmbI».
OnucarenbHas UnucnoBble Habopbl. CpenHee | OcBaMBaTh Ha 0a30BOM YpPOBHE IOHSTHMS: UMCJIOBOM Habop, Mepa LIeHTPaIbHOM
CTaTUCTUKA apudmMeTnyecKoe. TeHJeHIM (Mepa IIeHTpa), B TOM Uucjie cpegHee apudmeTnieckoe, MeayaHa.
8 u) Mennana umcioBoro Habopa. | OmmchIBaTh CTaTUCTUYECKME [TaHHbIE C IIOMOIIBIO CpegHero apmdmeTuyeckoro wu

Y CTOMYMBOCTh MEeIMaHBbI.
[TpakTnueckas pabora
«CpepnHue 3HaUEHUS».
Hamnbosbillee ¥ HaumeHbIllee
3HAUYEeHMs] YMCJIOBOTO Habopa.

MenuaHbl. PemaTh 3ajauM (C  MCIHOJb30BaHMEM 3pUTEIbHOM HArISIHHOCTU W/UIN
BepOaIbHOI OTIOPHI)

HsyuaThb CBOICTBA CpeIHUX, B TOM YKCJIe C MOMOILIbIO LIMGPPOBBIX PECYypCOB, B XOJe
MPaKTUUYECKUX paboT, (C HaIlpaBJISIONIEel ITOMOIIbIO).

OcBanBaTh Ha 0a30BOM ypOBHE IMOHSITHMS: HauOOJsblllee ¥ HauMeHblllee 3HauyeHUs




Pasmax.

YCJIOBOTO MacCMBa, pa3sMax.
PemraTh 3agaum Ha BbIOOp crocoba OmMcaHMsI JAHHBIX B COOTBETCTBUM C IIPUPOION
JaHHBIX U LIEJIIMU MICC/IEIOBAHMS C HAIIPaBJISIONIEN TOMOIIIBIO.

CnyuaiHas
M3MEHUYMBOCTh
(69)

*CnyuaitHas U3MEHUYMBOCTh
(nmpumepsr). YacToTa 3HAUEHMIA
B MaccuBe JIlaHHBIX.
['pynnuposka. I'ucTorpammai.

[TpakTuueckas pabota
«CiryyaiiHasi U3BMEHYUBOCTb». ™

*OcBaMBaTh MOHATHS: YAaCTOTAa 3HAYEHUI B MACCUBE JAHHbIX, TPYNIMPOBKA AAHHBIX,
TYCTOrpaMMma.

CTpouTh rCTOrpaMMbI IO 06pasIy

OcBauBaTh rpadnyeckue mpeacTaBaeHMs] PasHbIX BUIOB CITYYaiiHON M3MEHUYMBOCTH, B
TOM UMCJIe C TIOMOIIIbIO IM(PPOBBIX PECYPCOB, B XO/I€ MPAKTUUECKOI PaboThI. *

BBepgenue B
Teopuio rpados
49

*'pad, BepiimHa,  pedpO.
[IpencraBienne  3amauM  C
noMomibio rpada. CreneHb
(BaJIEHTHOCTD) BepILNHBI.
Unucno pébep m cymMmapHas
cTeneHb BepiH. Llernb u mykI.
[Tyt B rpade. IlpencraieHne

o cBsasHoctu rpada. O6xon
rpacda (st1epOB Ty Th).
[IpencraByienne 06

OpMEHTMPOBaHHBIX rpadax. ™

*OcBauBaTh noHATHA: rpad, BepiiuHa rpada, pebpo rpada, crerneHb (BaJIEHTHOCTb
BEpIIVHbI), IEMb U IUKIL.

OcBauBaTh HOHATHSA: ITYTh B rpade, 31MI€poB MyTh, 00X0/ rpada, OpMeHTPOBAHHbIN
rpad.

OOG6cykaaTh pellieHye 3aJauM Ha MOMCK CyMMbI CTerleHeli BepliMH rpada, Ha MOMUCK
obxoma rpada, Ha IIOMCK MYTEM B OPMEHTMPOBAHHBIX TIpadax ¢ HaIpaBJISIIONIEN
MTOMOIILIBIO.

OcBauBaTh CIIOCOOBI TIPEJCTaBJIEHMs 3amau U3 Kypca ajareGpbl, TeOMEeTpuM, TEOPUN
BEPOSITHOCTEMN, IPYTUX MPEeIMETOB C ITOMOIIBIO TpadoB (KapThl, CXEMbI, 3JIEKTPUYECKIE
1eny, QyHKIMOHAIbHbIE COOTBETCTBMSI) Ha MpUMepax. *

BeposiTHOCTD U
yacroTa
CITyYaHOT O
COOBITHUS

49

*CyuaiHbIi OIIBIT u
CJTy4aiHoe cobbITHE.
BeposTHOCTD " yacToTa
COOBITHS. Posb
MaJIOBEPOSITHBIX "
MIPaKTUYECKU JTOCTOBEPHBIX
coObITMII B TIpUpoAe U B
ob1ecTse. MoHeTta u

UrpaJibHast KOCTb B TEOPUHU
BEPOSITHOCTEIA.

[TpakTnueckas pabota

*OcBauMBaTh NMOHATHUSA: CIYYalHBIM OMNBIT M CAyYallHOE COOBITIE, MAJIOBEPOSITHOE U
MPaKTUYECKY TOCTOBEPHOE COOBITHE.

H3yuaTh 3HaUMMOCTb MAaJOBEPOSITHBIX COOBITMI B NpUpOJe M 0OIlecTBe Ha BaskKHBIX
npuMepax (aBapuMu, HeCYaCTHbIe CJIyyay, 3allUTa IePCOHAIbHON MHGpOPMAaIn,
repefava JaHHbIX).

HsyuaTh poJib KJIACCMUYECKMX BEPOSTHOCTHBIX MOAeieil (MOHeTa, UrpaibHasi KOCTh) B
TEeOpUM BEepOSTHOCTEN.

Ha6/mrogaTh M M3y4aTh YaCTOTY COOBITMII B MPOCTBIX IKCIIEPMMEHTAX, B TOM YMCIIE C
MTOMOIIIbIO IIM(PPOBBIX PECYPCOB, B XOJIe MPAKTUIECKON paboThI.




«YacToTa BbIIageHus opyiax».™

Oo6o011IeHMe,
KOHTPOJIb

Gw

[Tpencrasiienne JaHHbBIX.
OmnucarenbHast CTaTUCTUKA.
BeposTtHocTh CJTy4YatHOTO
COOBITHS.

IToBTOpATH M3yUEHHOE U BHICTPAMBaTh CYCTEMY 3HAHUIA.

Pemathb 3agauyM Ha IpeacTaB/ieHMe UM OIIMCaHMe€ OAaHHbIX C IIOMOIIbIO M3YUEHHBbIX
XapaKTePUCTHK C HAIPABJISIOLIEN TOMOIIIBIO.

O6cykgaTh mpUMepbI
IOCTOBEPHBIX CJTyUaiiHbIX COOBITHUIA, MX POJIM B IIPUPOIE U KU3HM YesIOBeKa

CTyYaiiHbIX COOBITUI, MAaJOBEPOSITHBIX W IPAKTUUYECKU

8 kiacc (He meHee 34 u)

HasBanue
pasjgena (TeMbl)
(41C/I0 YacoB)

OcHOBHOe cofeprRaHue

XapaKTepucTUKa AeSITeTbHOCTY 00yUYaIOLIMXCSI

IToBTOpEHNME
Kypca 7 Kiacca
(49

[IpencraBienne IOAHHBIX.
OmucatenbHas CTaTUCTUKA.
CnyuaitHag usmeHunBocTb. CpenmHue
YL CJIOBOrO Habopa.

Cnyuaitable cobbiTus. BeposiTHocTU
u 4actoTbl. Kiaccuueckme mopenu

IToBTOPSATH M3yUEeHHOE ¥ BBICTPAMBATh CUCTEMY 3HAHUM.

Pemrats 3agaun (1o BM3yaJIbHOM OIIOpe) Ha MpeCTaB/IeHNe U OMcaHue JaHHbIX
C TIOMOIIIbIO M3YUYEHHbIX XapaKTePUCTHUK.

Pemrath 3amaum (110 BU3yaJIbHONM OIOpe) Ha IMpeNCTaBjeHue TPYIIMPOBAHHBIX
JNIaHHBIX U OMMCaHMe CYyYaitHON U3MEHUYMBOCTHU.

Pemrath 3afaun (M0 BM3yaJIbHONM OIIOpE) HA OIpe/iesieHIe YaCTOThl CJTyYaltHbIX

TEOpUM BEpOSITHOCTEN: MOHEeTa WU | COOBITMH, OOCYKIOeHMe IIPUMEpPOB CJIYYalHbIX COOBITUI, MAaJIOBEPOSITHBIX U
UTpajibHast KOCTb. MPAKTUYECKN TOCTOBEPHBIX CTYYAHBIX COOBITUI, X POJY B IPUPOIE U KU3HU
yeJiOBeKa.
OmnucarenbHas *OTKJIOHEeHMSI. Hucnepcus | *OcBauBaTh MOHATHA: IJCIEPCHS M CTaHJAPTHOE OTKJIOHEHMe, MCIOJIb30BaTh
CTaTUCTHUKA. yncaoBOro Habopa. CraHmapTHOE | 3TU XapaKTEPUCTUKY IJIs1 OIIMCAHMS PACCEMBAHMS JaHHbIX.
PacceuBanmne OTKJIOHEHMe  4YMCJIOBOro  Habopa. | YdyacTBOBaTh B OOCYXKAEHMM TMIIOTE3bI 00 OTCYTCTBMM MJIM HaJUUUM CBSI3U IO
JaHHBIX IuarpaMMbl pacceuBaHusL. * IMarpaMMaM pacCeuBaHMS.
(4 9) CTpouTh IMarpaMMbl pacCeMBaHUSI 1O UMEIONIMMCS NaHHBIM, B TOM YMCJIEe C
MTOMOIIIbIO KOMITbIOTEpA (ITOC/Ie COBMECTHOIO aHasm3a). ™
MHokecTBa MHosKkecTBO, noAMHOXecTBO. | OcBaMBaTh MOHATHUS: MHOKECTBO, 3JIEMEHT MHOKECTBA, ITOJIMHOXECTBO.
(4 v) Omneparun Hap, MHOKEeCTBaMM: | BbINOJHATHL omepanuyM HaA, MHOXeCTBaMU: OObemuHeHue, IepeceueHue,




oObenyHeHne, repeceueHue,
noronHeHue. CBOJMCTBa omeparmin
Hap MHOXXeCTBaMM:
rmepemMecTuTeIbHOe, COYeTaTebHOe,

pacmpeenuTeIbHOe, BKIIOUEHNS.
I'padmyeckoe mpencrasiieHne
MHO>ECTB.

noroJiHeHue (1o 06pasiyy).

Hcnonb3oBaTh CBOJICTBA: nepeMecTUTeNIbHOe, COYeTaTesIbHOE,
pacrpeneauTe/bHOe, BKIIFOUEeHNUs (C UCIIOIb30BaHNEM BU3YaJIbHO OMOPBI).
Vicnonb3oBaTh rpaduueckoe mpencTaBieHe MHOKECTB MIPY OMMCAaHUY PeasbHbIX
MPOIIECCOB ¥ SIBJIEHWMIA, MIPU peIleHnr 3aJayd M3 OPYTUX YUeOHbIX MPeaMeTOB U
KypPCOB (C MCITOJIb30BaHKEM BU3YaTbHOM OIMOPBI).

BeposiTHOCTD OneMeHTapHbIe cobpiTusi. | OcBamMBaTh Ha 0a30BOM YpPOBHE IIOHSITUS: 3JIeMEHTapHOe COObITHe, CITydyaifHOe
CITyYafHOT O CiryuaiiHble COOBITUSI. | COOBITME KaK COBOKYITHOCTb OJIarOMPUSITCTBYIOIIMX 3JIEMEHTApHBIX COOBITHIA,
COOBITHUS BnaronpusitcTBytoliue PaBHOBO3MO>KHbIE 37IeMEeHTapHbIe COOBITHSI.
(6 9) 37IeMeHTapHblIe cobbiTusl. | PemaTh 3amaumM HAa BbIUMC/IEHNME BEpPOSITHOCTENM COOBITMIA IO BEPOSITHOCTSIM
BepositHocTit  coObitmit. OmbITBI € | 3J€MEHTapHBIX COOBITHMIM CJIYYalfHOT'O OIbITa (C MCIOJb30BaHMEM 3PUTEIbHON
PAaBHOBO3MOSKHBIMM 3JIEMEHTApPHBIMM | HATJIIIHOCTU V/UJIY BepOaJTbHOM OIMOPHI).
cobbiTusMu. CiryuaitHblii BIOOD. Pematp 3amaum Ha BbIUMC/IEHME BepOSITHOCTEM COOBITMI B OMbITaX C
[TpakTnueckast pabora « OTBITBHI C PaBHOBO3MOSKHBIMM 3JIEMEHTApPHBIMY COOBITUSIMM, B TOM UMCJIe C TIOMOIIbIO
PaBHOBO3MOKHBIMM 3JIEMEHTApHbIMM | KOMIIbIOTepa (C MCIIOJb30BaHMEM 3PUTENIbHOM HArJISIHOCTU W/UAU BepOabHOM
COOBITUSIMU». OTIOPBI).
IIpoBoauTh ¥M W3y4yaTh ONBITBI C DPAaBHOBO3MOXXHBIMM 3JIeMEHTapHbIMUI
coObITUSIMM (C MCIIOJIb30BAHMEM MOHET, UTPAJbHBIX KOCTEN, APYTUX MOZENEN)
B XOZie TPaKTUYeCKOM paboThl (C UCMOJIb30BaHMEM BU3YaIbHOM OIMOPbI).
BBenenmne B | *Ilepeso. CaoiicTBa nepeBa: | *OcBamBaTh MOHATHA: IEPEBO Kak rpad 6e3 1MKIIa, BMCAYas BepiMHa (JIUCT),
Teopuio rpados €IVHCTBEHHOCTD MyTH, | BeTBb JepeBa, MyTh B IepeBe, JuaMeTp JepeBa.

(44)

CYILIECTBOBAHME BUCSYEN BepIIVHBI,
CBSI3b MEKIY UMCJIOM BEPIIVH WU

VsyuaThb CBOVCTBa [lepeBa: CyllleCTBOBaHMe BUCSYel BepIVHbl, efMHCTBEHHOCTD
MYTY MEXIY OBYMSI BEPIIIMHAMM, CBSI3b MEK/Y UMCJIOM BEpPIIVH U YMCIIOM PEOED.

YyCIIOM pedep. [IpaBuno | YuacTBOBaTh B 00CYXAEHUM pPelIeHMsI 3aJa4M Ha ITOUCK U TepeuncaeHne nyTen
YMHOKeHMSI. B JepeBe, ompefe/ieHre uucjia BeplluH uiu pédbep B JepeBe, 06xop GMHAPHOIO
IepeBa, B TOM 4YliCJIe C IIPUMEeHeHMeM IIpaBujia YMHOKEHMS. *
CiyuaiiHbie *TIpOTMBOMIOJIOKHOE cobpiTie. | *OcBaMBaTh IOHATHUS:. B3aMMHO IIPOTMBOIIOJIOKHBIE COOBITHMS, OIepalyyu Ha
COOBITUS Huarpamma ditnepa. O6beauHenne U | COObBITUSIMM, OOBEAVMHEHME U IlepecedyeHue CoObITHM, auarpaMma Jiiepa
(8 u) repeceueHue cobprTuit. | (Diiepa— BeHHa), COBMECTHbIE I HECOBMECTHBIE COOBITHSI.

HecoBmecthbie cobbitusi. Popmyiia

VsyuaThb TeopeMbl O BEpOSITHOCTM OObenMHEeHMS] OBYX COObITUI (HOpMYJIbI




CIoKeHus1 BeposiTHOcTel. [IpaBuio

YMHOXEHMSI BEPOSITHOCTEIA.
YcioBHag BEPOSITHOCTb.
HezaBucumeie COOBITHSL.
[TpencraBienue CJTy4aifHOTO

9KCIIepMMEeHTa B Bujie JepeBa. *

CJIOKEHUST BEPOSITHOCTEIN ).
VyacTBOBaTh B 00CYKIEHMHU pPelIeHusT 3aJaudu, B TOM UKCJie TEKCTOBbIE 3a[laun
Ha ompefejeHNe BepOSITHOCTEM OObeOMHEHUS U IIepeceyeHus] COOBITUM C

IIOMOIIbIO  UMCJOBOM TMpSMOM, AuarpaMm Oiiepa, (GOpMYJIbI  CJIOXKEHUS
BEPOSITHOCTEN.
OcBauBaThb IIOHATUA: T[PAaBUIO YMHOKEHMSI BEPOSITHOCTENM, YCJIOBHAs

BEpPOSITHOCTh, HE3aBMCHUMbIE COOBITHS IEPEBO CJTyYalfHOTO OITbITA.

HsyuaTh cBoiicTBa (OIpe/esieHns) He3aBUCUMbIX COOBITHIA.

VyacTBoBaTh B OOCYXKIEHUM peIIeHUS 3ajauM Ha oIpenejeHue u
MCITOJTb30BaHMe HEe3aBMCUMBbIX COOBITHIA.

VYyacTBOBaTh B 00CY>KIEHUM PeIlleHMsT 3aAady Ha TOMCK BEPOSITHOCTEN, B TOM
YCJIe YCIIOBHBIX, C MICIIOIb30BaHMEM [IepeBa CJyYaitHOro OmbITa. *

Oo60061IeHMe,
KOHTPOJIb
(CR))

IIpencraBienne IaHHBIX.
OmmcarenpHasg cratucTuka. I'padsl.
BeposiTHOCTBL CTy4aitHOTO COOBITHSI.
DJiIeMeHTbl KOMOVHATOPUKNA.

IToBTOPATH M3yYeHHOE 1 BBICTPAMBATh CUCTEMY 3HaHMIA.

PemaTh 3agaum Ha IIpe[CTaB/IEHME U OIMMCAHME JAHHBIX C MOMOIIbIO M3YYEHHbBIX
XapaKTePUCTUK (C UCIOJIb30BAHNEM BU3YaIbHOM OTIOPBHI).

*YyacTBOBaTh B 00CYKIE€HUM PellieHNs * 3aJjauu C IIpuMeHeHueM rpados.
Pemrath 3asauM Ha HaxXOKAEHME BepPOSITHOCTM CIAYyUYaMHOTO COOBITUS IO
BEPOSITHOCTSIM ~ 3JIEMEHTApHbIX COOBITMI,, B TOM UMCJIe B OMNbITaX C
PaBHOBO3MOSKHBIMM 3JIEMEHTAPHBIMM COOBITUSIMM (C BU3YaJIbHOI OITIOPOH).
*YyacTBOBaTh B 00CYKJ€HMY PellIeHus * 3aiaum Ha HaXOKIeHVe BepOSITHOCTEN
00benVHEHMSI U TIepecevyeHus] COObITMII, B TOM UMCIe HEe3aBUCUMBIX, C
MCITO/Tb30BaHMEeM I'padMUeCcKMX MPeICTaBIeHNIA U JepeBa CIyYaltHOTO OIIbITA.
*YyacTBoBaTh B OOCYXAEHMM pelIeHMsA™ 3amauM Ha IepeunciieHne
KOMOMHalMii (Y4Mcjaa TIEPecTaHOBOK, UMCJIa COYETaHWUN), Ha HaXOXKAeHUue
BEPOSITHOCTEN COOBITMII C TIpMMEHEeHMeM KOMOMHATOPMKM, B TOM UMCIIE C
MCIIOJIb30BaHMeM Tpeyroabuuka [Tackarrs.

9 kiacc (He meHee 34 u)

HasBanue
pasgena (TeMbl)
(4mcii0 yacoB)

OcHoBHOe coepkaHue

XapaKTepucTHKa AeSITeTbHOCTH 00YyUAIOIIMXCS




IToBTOpEHME [TpencraBienue naHHbIX. | [TOBTOpPATH M3yueHHOE ¥ BBICTPAMBATh CMCTEMY 3HAHMIA.
Kypca 8 Kiracca OnucarenbHas craTucTuKa. | PemaTh 3agaum Ha MpeCTaB/IEHNE M ONMCaHMe JaHHBIX.
(4 9) Onepaunn Hap cobrrTvaMK. | PeraTp 3ajauM Ha HaxOXXIEHME BEpPOSITHOCTEN OOBbeOMHEHUS U IlepecevyeHus
He3zaBucumocTsb coObITHIA. CcOObITHI, B TOM YKCJI€ HE3aBUCUMBIX, C WCIIOJb30BaHMEM TpaduuecKux
TpefCTaBJIeHNI U JepeBa CJIy4alfHOTO OITbITa.
Pemath 3amaumM Ha TepeunciieHre KOMOMHAIMil (YMciaa TepecTaHOBOK, uucia
COYeTaHulM), Ha HaXOXKIEHME BEPOSITHOCTEN COOBITMII C MPUMEHEHUEM
KOMOVMHATOPUKM, B TOM UMCJIE C MCIIOJIb30BaHMEM TpeyroJibHMKa [lackasns
DJIeMeHTbI KombunaropHoe npaBuio | OcBamBaTh Ha 0a30BOM YpOBHE IIOHATHUSA: KOMOMHATOPHOE IMPaBUIIO
KOMOMHATOPUKM | YMHOSKEHMS. [TepecTaHOBKM. | YMHOXKEHMSI, YIIOpPSOOYEHHAs Mapa, TPovika OO'beKTOB, IEPECTAHOBKA, (pakTOpMas
(4 9) @akrtopuan. CoueTaHus ¥ UUCIO | YMUCIIA, COUETAHME, YMCIIO COUETaHU, “TpeyrosbHuk Ilackass. ™
COYeTaHUM. *TpeyronbHuk | PemaTh mpocTeiiume 3agauyyM Ha Iepeurc/ieHue YIOpPSOOUYeHHBIX Iap, TPOeEK,
IMackana.™ TIpakTuueckass paboTa | IepeuncaeHyue MepecTaHOBOK M COUYETaHUI 3JIEMEHTOB Pas/IMUHbIX MHOXKECTB (10
«Bpruncienne  BeposTHOCTEM € | obpasiy).
UCIIONb30BaHMEM  KOMOMHATOpHbIX | PellaTh mpocreiiime 3ajauM Ha TMpUMEHEHMe Yucjaa COUeTaHMii B airebpe
(PYHKIIMIT 9JIEKTPOHHBIX TAOINII». (cokpaii€éHHOoe YMHOKeHme, 6MHOM HbI0TOHA) (C HampaBJISIIONIEN ITOMOIIIBIO).
PemiaTh, nmpuMeHsasi KOMOMHATOPUKY, 3a7auM Ha BBIUMCIIEHME BEpPOSITHOCTEN, B
TOM YMCJIE C TIOMOIIBIO 3JIEKTPOHHBIX TAOGIUI[ B XOAe MPaKTUYECKON paboThl (C
BU3YaJIbHOM OTIOPOM).
I'eomerpuueckass | *I'eomerpuueckast BEpPOSITHOCTh. | *OcBaMBaTh MOHATHE T€OMETPUUECKOI BEPOSITHOCTM.
BEPOSITHOCTh CiyyailHbli  BbIOOp TOYKM U3 | Y4YacCTBOBATh B OOCYXJAEHUM pellleHMs 3aJauM Ha HaxXOXJeHMe BePOSITHOCTEN B
(4 4) (urypsl Ha IIJIOCKOCTM, M3 OTpe3Ka, | OIbITax, MPEeNCTaBUMbIX KaK BbIOOpP TOYEK M3 MHOTOYTOJIbHMKA, Kpyra, OTpe3Ka
U3 IYTY OKPY>KHOCTH. * WJIM IYTY OKPY>KHOCTH, YMCJIOBOTO MPOMEKYTKa *
Ucnbrranus Ucnbrranme. VYcmex u  Heygaya. | OcBamBaTh Ha 6a30BOM ypOBHE MOHSTHS: MCIIbITAHME, JIEMEHTapHOe COObITHE
Bepnynmm Cepust uCHBITAaHMM OO TIepBOrO | B uCHbITaHuM (yCIexX UM Heyhaua), cepusi MUCIbITaHMIA, HACTyIJIEHME IepBOTo
(6 v) ycnexa. Ucnbrtanus — BepHysm. | ycmexa (Heymauwm), cepusi UCTIBITaHU bepHysm.
BepositHocT  cobeiTmit B cepuu | PemiaTh mpocreiiye 3ajauyM Ha HaxOKIeHMEe BEPOSITHOCTEN COOBITMIA B Cepuu
VCITBITAHUI Bepuynan. | ucmbITaHMii 1O TIEPBOTO yCrexa, B TOM 4MCje C IpuMeHeHreM (OpPMYJIbl CYMMbI

[IpakTtnueckass pabora «VcnbiTaHus
beprymm».

reoMeTpUYeCcKoii Imporpeccuu (C OIOpoit Ha CIIpaBOYHYIO MHGOPMAIINIO).
Pemrath mpocreiiime 3agauM HAa HaxXOKIEHME BEpOSITHOCTEN 3JIeMeHTapHBIX
COObITMII B CEpPUM WUCIbITAaHMIV DBepHY/IM, Ha HaXOXIEHMEe BepOSITHOCTU




ONpeJIeJIEHHOIO YMC/Ia YCIIEXOB B cepum ucmbITaHuii bepHy/umM (¢ BU3yaabHOMN
OTIOPOVA).

V3yuaTh B XoAe NMPAaKTUUECKOU PadOThI, B TOM 4YMCJIe C MOMOLIbIO LM(DPOBBIX
pecypcoB, CBOJCTBA BEPOSITHOCTY B Cepuy UCTIbITaHUI BepHym

ChnyuaitHast CiryuaitHast BeJIMYMHA n | OcBourb Ha 0a30BOM YpOBHEe MOHSTHMS: CJIyuyaliHas BeIMYMHA, 3HAUeHue
BeJIMYMHA pacripefeneHe BEPOSITHOCTEN. | CJIy4alfHOV BEJIMUMHBI, pacIipe/iesieH/ie BepOSITHOCTEN.
(6 u) MaremaTuueckoe OXUIaHue n | U3yuyatb M 00CYXAATh IpUMepbl AMCKPETHBIX M HEMPEepPbIBHBIX CIyYaliHbIX
OUCIIepCUsST  CJTyYaifHOVM BEJIMYMHBI. | BeIMYMH (POCT, BEC UeJIOBEKa, UYMCIEHHOCTb HACeJIeHMs, ApPYTye M3MeHUMBBIE
[Tpumepsr MaTeMaTUYEeCKOTO | BEJIMUMHBI, PACCMaTPUBABIIMECS B KypCe CTAaTUCTUKM), MOJEIbHbBIX CIIYYalMHbIX
OXMIAHMS  KaK  TeOpeTMUeCKOro | BeJMYMH, CBSI3aHHBIX CO CyYalHBIMM OMbITaMu (GpOCaHMe MOHETBI, UTPATbHONM
CpeIHero 3HaueHMs BeJIMUMHBI. KOCTH, CO CJTy4alfHbIM BBIOOPOM M T. II.).
[TouaTtue o 3akoHe Gospiux uucen. | OcBaMBaTh Ha 0a30BOM YpOBHE IOHSTHUSI: MaTeMaTUuyeCKoe OKuIaHue
Nsmepenne BEPOSITHOCTEN C | CJIyyalHOM BEeJIMUYMHBI KaK TeOpeTuYecKoe CpeaHee 3HAuYeHMe, OUCIIePCHUs
MOMOIIIbIO  YacToT. [IpMMeHeHMe | CJIy4altHOM BEJIMYMHBI KaK aHAJIOT IMUCIIEPCUM YMCIOBOTO Habopa.
3aKOHA OOJIBIIINX YMCET. PemiaTth 3ajjaumM Ha BBIUYMC/IEHVE MAaTEeMaTMUYECKOTO OKMUIAHWUSI U IUCIIEPCUN
IOVICKPETHOM CJTyYaliHOM BEJIMUMHBI 110 3aJaHHOMY pacIpefesieHNIO, B TOM UMCIe
3a/1a4, CBSI3aHHBIX CO CTPAXOBaHMEM U JIOTEpesIMU (C HAITPaBJISTIOIIEN TTOMOIIIBIO).
3HAKOMUTBCA C MaTeMaTMUeCKMM OKMUIaHMeM U [AUCIepcueil HEeKOTOPbIX
pacripefie/ieHuii, B TOM YMCJIe paclpeesieHUs] CAy4aliHOM BEJIMYMHBI «YMCIIO
YCIIEXOB» B CepUM UCIbITaHuii bepuym.
HsyuaTh 4acTOTy COOBITMSI B MOBTOPSIIOIIMXCS CIYYalHBIX OIbBITAX Kak
CIYYaHYIO BEJTMUMHY.
3HAaKOMUTBCA C 3aKOHOM OoubIMX uuces (B dopme bepnysan): mpu 60sbIOM
YyICJie OMBITOB YaCTOTa COOBITHS 6JIM3Ka K €0 BEPOSITHOCTM.
PemiaTh 3ajaumM Ha WM3MepeHMe BepOSITHOCTEM C TIOMOIIbIO YacToT (C
HaIpaBJISIOIIIel TTOMOIIIBIO).
O6cykgaTh pOJb 3aKOHA OOJIBIIMX Yucel B OOOCHOBAaHMM YAaCTOTHOTO METOAA
M3MepeHMs] BEepOSITHOCTEN.
O6cykgaTh 3aKOH OOJbIIMX UYMCel KaK TPOSIBJIEHNMe  CTaTUCTUYeCKOM
YCTOMUYMBOCTY B M3MEHUMBBIX SIBJIEHUSIX, POJIb 3aKOHA OOJIBIINX YMcCesl B IIPUpoje
U B KM3HM YeJIOBEKa.
Oo6o061IeHMe, [Ipencrasienne naHHbIX. | ITOBTOPATH M3yUueHHOE VI BBICTPAMBATh CUCTEMY 3HAHMIA.




KOHTPOJ/Ib
(10 u)

OmucatenbHas CTaTUCTUKA.
BeposITHOCTh CJTy4alfHOTO COOBITHS.
OJ1eMeHTbI KOMOMHATOPUK.
CrnyuaiiHbie BEJINYUMHBI "
pacrpeeeHusl.

PemiaTsp 3agauy Ha IpefcTaBjeHNe U OMUCAHNE JAHHbIX.

PemraTh 3agaum Ha HaXOXKIEHME BEPOSITHOCTEN COOBITHMIA, B TOM UMCJIe B OIbITaX
C PaBHOBO3MOKHBIMM 3JIEMEHTAPHBIMM COOBITUSIMM, BEPOSITHOCTEN OObEeIMHEHUS
U TiepecevyeHust COOBITMIA, BBIYMC/ISTD BEPOSITHOCTM B OIBITAX C CEpPUIMU
CJTy4YaifHbIX UCITBITAHUN




