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[NHOACHUTEJIBHAA 3AITNCKA

[Ipumepnass paGouass mporpamMMa IO MaTeMaTHKE Uil OOyJaromUXCs C 3aJeprKKOi
ncuxuyeckoro pasputus (manee — 3I[IP) Ha ypoBHE OCHOBHOTO o0O0IIEro o0Opa3oBaHUs
MOJIrOTOBJICHa Ha OCHOBe @enepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAApTa
ocHoBHOTO 0011ero odpaszosanus (IIpukaz Munnpocsemenusi Poccuu ot 31.05.2021 . Ne 287,
3apeructpupoBad MunHCcTepcTBOM ocTHMM Poccuiickoir ®epepanun 05.07.2021 r, per
HOMEp 64101) (manee — DI'OC 0OO0O), IlpumepHO#l agaNTUPOBAaHHON OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBl OCHOBHOTO 0OIIEro 0O0pa3oBaHMs OOYy4YaIOMIMXCS C 3aJePKKON
ncuxuyeckoro passutus (nanee — ITAOOIT OOO 3IIP), IlpumepHoil pabodeil mporpammbl
OCHOBHOro oOmiero oOpa3zoBaHusi o mnpeaMmery «Maremaruka», IlpumepHoil mnporpammsl
BOCIHUTAHUS, C YYETOM pacIpeesIeHHBIX 110 KJIacCaM MPOBEPSEMBIX TPeOOBaHUH K pe3ylibTaraM
OCBOEHHUS AaNTHPOBaHHOH OCHOBHOW 0O0Opa30BaTelIbHON TMPOTrpaMMBbl OCHOBHOTO OOIIEro
o0Opa3oBaHMs OOy4arOIIUXCS C 3aJepXKKOM TICHXHYECKOro pa3BUTHA. B paboueil mporpamme
YUYTEHBI HJIeH ¥ MOJI0KeHUs1 KoHIenuu pa3BUTHSI MaTeMaTHYECKOTO 00pa3oBanus B Poccuiickoii
denepanuu.

O0mas xapakTepucTUKa y4eOHOro npeamera «MaremaTuka

VYueOnplii npeamer «MaremaTuka» BXOJIUT B MpPeaMETHYIO obOnacth «MaTtemaTuka u
nHpopmatukay. OH CMOCOOCTBYET PA3BUTHIO BBIYMCIUTEIBHON KyIbTYphl U JIOTHYECKOTO
MBITIUICHUSI, (DOPMUPOBAHUIO YMEHHS TOJIb30BAThCS aNTOPUTMaMH, a TakKke MPHOOPETCHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B TIOBCEIHEBHOM KU3HU oOydaronuxcs ¢ 3[1P. YueOnsrii
MpeAMET pa3BUBAET MBIIUICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIIMOHATBHYIO
rPaMOTHOCTb, YMEHHS BOCIpPUHUMATh W KPUTUYECKH aHAIM3UPOBaTh HHGOpMaIuIio,
MIPEJCTABICHHYIO B Pa3IMYHBIX opMax.

OOyueHune mareMaruke Aa€T BOSMOXXHOCTh pa3BuBarh y oOydatromuxcs ¢ 3[IP tounyto,
paloHaIbHYI0 U HHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hauboliee MOAXOSIINE S3bIKOBHIE,
CUMBOJIMYECKUE, TpaduuecKhe CpeAcTBa JUIsl BBIPAKEHUS CYKICHUM M HADIAIHOTO HX
MIPEICTABIICHHUS.

Heob6xomumMbpiM KOMIIOHEHTOM 00IIel KyIbTyphl B COBPEMEHHOM TOJIKOBAaHUM SIBIISETCS
oOmiee 3HAKOMCTBO C METOAAMHM IO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
MeTOoJIaX MaTeMaTUKU, UX OTIIMYUN OT METO0B JPYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00
O0COOCHHOCTSIX MPUMEHEHUs MaTeMaTUKU Ul PELICHUs HAYYHBIX M MPUKIATHBIX 3a7ad. Takum
o0Opa3omM, MaTeMaTuyeckoe 00pa3oBaHuE BHOCUT CBOM BKJIaJA B (hopMUpOBaHUE OOIIEH KyIbTYphI
YeJI0BeKa.

N3ydenne mareMaTHKH TakKe CIOCOOCTBYET ACTETHMUECKOMY BOCIHUTAHUIO YEJIOBEKa,
MIOHMMAHUIO  KPAacoTbl W  M3AIIECTBA MAaTEMaTUYECKUX  PACCYXICHUH, BOCIHPUITHIO
reoMeTpUUYECKUX POpPM, YCBOCHHIO HIeH CUMMETPHUH.

[Iporpamma oTpaxkaeT coqiep:kanue ooyueHus npeamery «MaTemMaTHKa ¢ y4eTOM 0COOBIX
oOpa3oBaTenbHbIX MOTpeOHOcTel oOywaromuxcs ¢ 3[IP. Onagenune y4eOHBIM MpPEAMETOM
«MatemaTHiKay IpeCTaBIIAET OMPEIEICHHYIO CI0KHOCTD s yyammuxcs ¢ 3[1P. ¥V obyuaromuxcs
¢ 3IIP naunbonee BbIpa)KEHBI OTCTaBaHUS B PA3BUTHHU CIOBECHO-JIOTUYECKUX (POPM MBILIICHHUS,
MOATOMY a0CTpaKTHbIE M OTBIEYECHHBIE KAaTETOPUM WM TPYAHOIOCTYMHBI. B TOke Bpems mpu
CHelHaTbHOM OO0Y4eHHH OOydYarolIuecss MOTYT BBIMIOJNHATh 3aJaHusl 1Mo anroputMmy. OHH
BOCIIPUMMYHMBBI K TIOMOIIM, MOT'YT BBIIIOJHUTH NIEPEHOC HA AHAJIIOTMYHOE 3aJaHUE YCBOEHHOIO
croco6a penienus. CHUKEHHE Pa3BUTHUS MBICTHTEIbHBIX OMEPAlIUii U 3aMeITIEHHOE CTAaHOBIICHUE
JIOTUYECKUX JIEHCTBUN MPHUBOAAT K HEAOCTATOYHOW OCMBICIEHHOCTH COBEPIIAEMBIX YU4EeOHBIX
necTBuil. Y oOydaroumuxcs 3aTpyJHEHBl CUETHBIC BBIUMCICHHS, MPOW3BOAMMEBIE B yme. B
MMMUCbMEHHBIX BBIYMCICHHUSAX OHM MOTYT IPONYCKaTh OAWH M3 IPOMEXKYTOUYHBIX wIaros. [Ipu
paboTe C YHCIOBBIMU BBIPAKEHUSMHU, BBIUMCICHHEM WX 3HAYCHHUS MOTYT HE YIepKUBATh
MPaBWIBHBIN TIOpSAIOK AeiicTBuii. [Ipu ympoiieHuu, mpeoOpa3oBaHUN BHIPAKEHUHN ydalluecs ¢
3IIP He MOryT CamMOCTOSITENIbHO MPHUHATH PEIIEHHE O IMOCJEI0BATEIbHOCTH BBINIOJHEHUS



nerucTBuid. KOHKpPETHOCTh MBIIIIEHUS OCJIOKHSET YCBOCHHs HABbIKA PELICHUs YpPaBHEHUM,
HEPABEHCTB, CUCTEMBI ypaBHEHUN. 1IM Mano1oCTynIHO coBepILIEHUE 0OpAaTUMBIX OIEpaLHil.

Huskuii ypoBeHb pa3BUTHS JIOTMUECKUX OIEpalui, HEI0CTaToyHas OOOOLIEHHOCTh
MBIIUICHUS] 3aTPYIHSIOT U3ydeHHe TeMbl «DyHKIUM»: TpU OmpeAeieHud (HYHKIHOHATBLHOU
3aBHUCUMOCTH, TIPH OINUCAaHUW TpapUUECKON CUTyallMH, HCIOJb3yd TI'E€OMETPHUUYECKHA,
anreOpandyeckuid, (yHKIMOHATIBHBIN sI3bIKH. Hepenko ydamuecs HE BUAAT PAa3HHUILBI MEXIY
00JacThIO oMpeecHus PYHKIIUU U 00JIaCThIO0 3HAUCHUH.

Pemienune 3a1a4 conpsikeHO ¢ TPYTHOCTSMHU O(OPMIICHHSI KPATKOW 3aITUCH, TIPOBEICHHS
aHanM3a yCJIOBHA 3a/laud, BbIIENEHUs cymecTBeHHoro. ObOyuatommecs: ¢ 3IIP 3aTpymastoTcs
c/leNaTh YMO3aK/IIOUYE€HUE OT OOLIEro K YaCTHOMY, HEPEIKO BBIOMPAIOT HEPALIMOHAJIBHBIE CIIOCOObI
pEeLIeHUs], UHOTJa OTPaHUYMBAIOTCSI MAHUITYJISILUSAMHU C YUCIIAMHU.

[Ipn u3yueHum reomerpuyeckoro marepuana oOydaromuecs c¢ 3I[IP crankuBarorcs c
TPYOHOCTBIO JieNaTh JIOTUYECKHE BBIBOJbI, CTPOUTH IOCIEIOBATENIbHBIE PACCYXKICHUS.
HenpouHble 3HaHUS OCHOBHBIX TEOPEM TI'€OMETPUM MPHUBOJUT K OMIMOKaAaM B pELICHUH
reoMeTpuueckux 3agad. OOydaronuecss MOTyT MOAMEHUTH (HOPMYIy, HETIPAaBUIBHO IPUMEHUTH
teopeMmy. K cepbe3HbIM ommOkamM B pELIEHHHM 3aJady HPUBOJSAT HEJOCTATOYHO pa3BUTHIE
MIPOCTPAHCTBEHHBIE MpeACTaBIeHUS. VM CI0XKHO BBITIOJHUTH YEPTEXK K YCIOBHIO, B MHCbMEHHBIX
paboTax OHU HE MOTYT NIPUBECTH OOBSICHEHHE K YEPTEKY.

TouHOCTP 3aIOMUHAHMS U BOCIIPOU3BEACHHS yUeOHOTO MaTepuala CHIKEHBI IO TPUUNHE
c1ab0CTH MHECTHYECKON JeATeIbHOCTH, Cy)KeHus obObema mamsatH. OOydarommmes c 3IIP
TpeOyeTcst OoJbllle BpeMEHH Ha 3aKpeIuIeHHe MaTepuana, akTyalu3alus 3HaHUH 10 Omope MpHu
BOCITPOU3BE/ICHUU.

JUis mpeojiofieHus TPYIHOCTeM B M3ydeHMHM ydeOHoro mpeamera «MaremaTuka»
HeoOxoauMa anmanrtanus oObeMa W XapakTepa y4eOHOro MaTepuana K T03HaBaTEIIbHBIM
Bo3MOKHOCTsIM ydamuxcs ¢ 3[IP. Crnenyer y4ueOHBIM MaTepwasl MPEMOJHOCUTH HEOOIBIIUMHU
HNOPLUAMM, YCIOXKHSSI €ro MOCTENEHHO, M3BICKUBAaTh CHOCOOBI aJanTallMd TPYAHBIX 3aJaHUH,
HEKOTOpbIE TEMBl JaBaTb KaK O3HAKOMHTENBHBIC; WCKIIOYAaTh OTIEIBHBIE TPYIHBIC
JOKa3aTeNIbCTBA; TEOPETUYECKUM MaTeprall PEKOMEHAYETCS U3y4daTh B IPOLIECCE MPAKTHYECKON
JEATEIbHOCTU MO pelIeHUI0 3anady. OpraHuyeckoe €IWHCTBO MPAKTUYECKOM W YMCTBEHHOM
NEeATeNbHOCTH YYalllMXCsl Ha ypoKaX MaTeMAaTHUKU CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY
YCBOEHHIO 0a3MCHBIX MaTEMATUYECKUX 3HAHUN U YMEHUH.

esn u 3agaun u3yuyeHusi yueOHoro npeamera «MaremaTuka
[IpuoputeTHbIMU Yeramu 00ydeHusl MaTeMaTuke B 5—9 kiaccax siBISIFOTCS:

= (QopmMupoBaHHE LEHTPAJIBHBIX MareMaTHMYeCKHX MOHATUH  (YUCIIO, BEJIMYMHA,
reoMmerpuueckas Qurypa, nepeMeHHas, BepOATHOCTb, (GYHKIHUSA), OO0ECIEUHBAIOIINX
MIPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTHYeCKOT0 00pa30BaHUs OOY4YaIOIINXCS C
3I1P;

= noxaseneHue oOyuarommxcss ¢ 3[IP Ha mocTtymHOM A7 HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MAaTeMaTHKU U OKPYXKAIOIIero MHpa, MOHUMaHUE MAaTEMAaTUKH KaK 4acTh
oO11eil KynbTyphbl 4eJIOBEUECTBA;

" pa3BUTHE HWHTEIEKTyalbHBIX M TBOPUYECKUX crHocoOHocTei oOywarommxcs ¢ 3IIP,
[03HABATEJIbHOM aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBILIICHHUS,
HMHTEpeca K U3yYEHUI0 MaTeMaTuKH;

= (opmupoBanue GyHKIHOHATHHONH MaTeMAaTUYECKON IPaMOTHOCTH: YMEHHUS pacro3HaBaTh
MPOSIBIICHUS] MAaTEMaTUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYaIllUSX U TMPU U3yYEHUU JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha S3bIKE MAaTEeMAaTUKH U
co3/1aBaTh MAaT€MaTUYECKUE MOJEINHU, MPUMEHSITh OCBOCHHBIM MareMaTUYeCKHUil ammapar
JUIsL pelIeHUs] MPAKTHUKO-OPUEHTHUPOBAHHBIX 3a/la4, HMHTEPIPETHUPOBAaTh U OIICHUBATh
MOJTy4€HHbIE PE3YJIbTATHI.

JlocTrxkeHne 3TUX Leei 00ecrednBaeTCs pEeIeHUEM CIEeAYIOUX 3a0ay.:



= ¢opmupoBath y oOydaromuxcs ¢ 3I1P HaBbIkM y4eOHO-TIO3HABATEIHHOU JIEATEIBHOCTH:
IUTAHUPOBaHKUE PAOOTHI, OUCK PALMOHANBHBIX IyTEH €€ BBINOJHEHUS, OCYIECTBICHUS
CaMOKOHTPOJIS;

* CrnocoOCTBOBATh MHTEIUICKTYAJIbHOMY Pa3BUTHIO, (POPMHPOBATH KauecTBa, HEOOXOAUMBIE
YeJIOBeKy Ui TIOJHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTeMaTU4YeCKOM  JEATEIbHOCTH: SCHOCTM M  TOYHOCTH  MBICIM, HUHTYHIIHH,
[IPOCTPAaHCTBEHHBIX MPEICTABICHUM, CIOCOOHOCTH K NMPEOJOIEHUIO TPYIHOCTEH;

* (opmupoBarh KIIOYEBBIE KOMIETCHIMHM Y4YallUXCS B paMKax MNPEAMETHOW oOiactu
«Maremarnka 1 HHQOPMATHKA;

® pa3BUBaTh MOHATUIHOE MbllLIeHU oOyJaromuxcs ¢ 3I1P;

" OCYILECTBJIATh KOPPEKLHUIO II03HABaTENIbHBIX IpolueccoB oOyuatouuxcs ¢ 3IIP,
HE0OXOIUMBIX /111 OCBOEHHUS TPOrPaMMHOI0 MaTepuaa 1o yueOHOMY IpeaMeTy;

® [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCAIIMU 00pa30BaTeNIbHbIX AE(PHUIIUTOB B OCBOEHUH
MIPEIIIECTBYIOLIET0 MpOorpaMMHOro mMarepuana y oOydaromuxcs ¢ 3IIP u HenoctarkoB B
UX MaTeMaTUYECKOM Pa3BUTHUH;

* cdopMupoBaTh YCTONUMBBIA HHTEPEC yUAIIUXCS K IPEAMETY;

® BBISIBJIATH U pa3BUBaTh MaTEMATUYECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcCHOBHBIE JIMHHUH COJEpKaHMS Kypca MaremMatukun B 5-9 xnaccax: «Yuema u
BBIYUCIICHUS», «Anredpa» («AnreOpandeckue BBIPAKCHUS», «YpaBHEHUS W HEPABEHCTBAY),
«Dyukuuny, «leomerpus» («leomerpuueckue ¢Gurypsl U uX CcBoiicTBay, «l3mepeHue
reOMETPUYECKUX BEIMUYMHY»), «BeposATHOCTH W cTaTucTuka». JlaHHbIE JIMHUU pPa3BUBAIOTCS
napajulesibHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJTHAKO HE HE3aBHCUMO OJIHA OT
Jpyroif, a B TECHOM KOHTakTe M B3auMojieicTBuH. Kpome 3TOro, ux oObeAUHSET JOruvecKast
COCTaBJIAIOIIAs, TPAJUIMOHHO MPHUCYIAsi MAaTEMAaTHKE U NIPOHU3BIBAIOLIAsl BCE MaTEMaTUUECKHUE
Kypcsl U conepxarenbHble JquHUU. ChopmynupoBaHHoe B DenepanibHOM TOCYAAPCTBEHHOM
00pa3zoBaTeIbHOM CTaHIAPTE OCHOBHOTO 001IIero 00pa3oBaHus TpeOOBaHUE «YMETh OIIEPUPOBATH
MOHATUSAMU: OTIPE/ICIEHNE, aKCHOMa, TEOPEMa, J0Ka3aTeIbCTBO; YMEHHUE PACIIO3HABATh HCTUHHBIE
U JIOXKHBIE BBICKAa3bIBAaHUS, IPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI, CTPOUThH BBICKA3bIBAHUS U
OTPHILIaHUS BbICKAa3bIBAaHHUI» OTHOCUTCA KO BCEM KypcaM, a (JOpMHPOBAHUE JOTMYECKHX YMEHUI
pacrpenenseTcs 1o BCeM rojiaM 00y4eHHsl Ha ypOBHE OCHOBHOI'O 0011ero 00pa3oBaHMsL.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pE3yJabTaTaM OCBOEHUS
IIpumepHoil paGoueil mporpamMmsl, pacupeAeia€HHbIM IO rogaM oOydeHUs, CTPYKTypUPOBaHO
TakuM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, NPHHLHUIMAIBHBIM BONpOCAM O00ydaroluecs
oOpalanuch HEOJHOKPAaTHO, YTOObI OBJA/J€HHE MaTeMaTUUECKUMHU IOHATHSIMU U HaBbIKAMU
OCYILLECTBIIJIOCH ~ IOCIEIOBATEJIBHO W IOCTyHarelbHO, €  COOJMIONEHMEM  IPUHIMIA
IIPEEMCTBEHHOCTH, @ HOBbIE€ 3HAHUS BKIIOYAJIUCh B OOIIYI0 CUCTEMY MaTreMaTH4ecKHX
npeacrasieHuit oOyuatromuxcsd ¢ 3IIP, pacumpss u  ymiyonss e€, oOpasys NpouHble
MHOXECTBEHHbIE CBsi3U. OOmme wnenu wu3ydeHus ydeOHoro mnpenmera «MaremaTtukay
npezcrasieHsl B [IpumepHoit paboueil mporpaMmme 0CHOBHOTO 00IIEro 0opa3oBaHusl.

Oco0eHHOCTH 0TOOpa M aJaNTAMH Y4eOHOI0 MaTepHuaJia 0 MaTeMaTHKe

OOyuenue yueOHOMYy TpeameTy «MareMaThka» CTPOUTCS Ha CO3AAHUU ONTHUMAIIbHBIX
YCIOBUH /71 YCBOGHHS MPOTpaMMHOT0 Matepuana oOydatromumucs ¢ 3I1P. bonbiioe BHuManue
yaensieTcss oTbopy y4eOHOTro Marepuaia B COOTBETCTBHUM C MPUHIIUIIOM JOCTYITHOCTH TIPU
coXpaHeHUHu oO0IIero 6a3o0BOro ypOBHS, KOTOPBIH JODKEH MO COJEPKAHUI0O U 00beMy OBITh
aJlanTUPOBaHHBIM AJisi oOyuatomuxcs ¢ 3[1P B cooTBeTcTBUU ¢ UX 0COOBIMU 00pa3oBaTeIbHBIMU
notpebHocTsaMU. Cremyer oOONEryuTh OBIAJCHHE MarepuaioM oOyuatomumucs ¢ 3[1P
MOCPEJICTBOM €r0 JIETATHHOTO OOBSICHEHHS C CHUCTEMATHYECKUM IOBTOPOM, MHOTOKpPATHOU
TPEHUPOBKU B TMPUMEHEHUH 3HAHUN, WCIIONB3Yd MPHEMbl aKTyalu3alnuu (BU3yaldbHas OMopa,
MaMsITKa).



[IpumepHas nmporpaMma NpeAycMaTpuBaeT BHECEHUE HEKOTOPbIX  M3MEHEHUI:
yMeHbIIIeHHE 00beMa TEOPETUUECKUX CBEJICHU, BHIHECEHUE OT/ACIBHBIX TEM WIIM LENbIX Pa3/IeIOB
B MaTepHabl s 0030PHOTO, 03HAKOMUTEIIHHOTO U3Y4YEHUSI.

N3menennst nporpaMmmsl B 5-9 kiaccax

Mamemamuka é 5 u 6 knaccax

B o3HakoMuTENBHOM IIJIaHE PEKOMEHJYETCS H3ydaTb cleayroume Tembl: «Pumckas
Hymepauus», «PaBHble @urype», «lumunap, konyc, mapy», «Kyo», «lIpsmoyronbublit
napajurenenumey, «llepeMenienne Mo KOOpAMHATHON MpAMON», «Moayie yucna», «duciossie
poMexyTKn»; «Macitad» (u3ydaercs B Kypce «l'eorpadus»); «M300pakeHne reoMeTpuaeckux
¢uryp Ha HEIMHOBAaHHON Oymare C WCHOJB30BAHUEM ULUPKYIs, JHHEWKH, YrOJIbHUKA,
TpaHcnoptupa», «lymmHa oxpyxkHoCcTH», «Ilnomane kpyra», «llapamienbHpie TpsSMBIEY,
«I[lepnennukynsipupie npsmMbie», «OceBas U IEHTpajbHas CUMMETpUU» (M3ydaercsi B Kypce
reoMerpun); «beckoHeuHble MepuoIUMYecKre AecaTUYHble apoOu. [lecsiTuuHoe npuONMKeHue
0OBIKHOBEHHOM ApoOu» (M3ydaeTcsi B Kypce anreopsl).

Crnenyer yMEHBIINTh KOJUYECTBO YACOB Ha ClENyOIIHE TeMbl: «PerieHne JIoruyeckui
3amauy», «JlnuHa oTpeskay, «lllkamb», «PacmpenenuTenbHbI 3aKOH YMHOXEHHUs», «3aluch
MIPOU3BEACHUS ¢ OyKBEHHBIMU MHOXKUTEIIMMWY, «IlocTpoeHne KoHpUrypauii u3 yacteit mpsiMow,
OKPY)KHOCTM Ha HEJIMHOBAaHHOW M KjeTdaToil Oymare», «Jlemutenu u kpaTHble. [lpusHaku
nemumoctny, «Hambonmpmuii oOmuii AenvWTens W HaMMeHbIee oOmiee kpatHoe. JlennumocThb
CyMMBI U npousBeaeHus». «lIpuBenenue n1podu Kk HOBOMY 3HaMeHaTeno», «Haxoxaenue yactu
LEJI0ro M LeJoro mo ero 4vactu». «OKpyrieHue NecsITUUHBIX Apobeit». «Pemenue 3amau
nepedopoM BCeX BO3MOXKHBIX BapHaHTOBY». «CocTaBiieHne OyKBEHHBIX BBIPRKEHUH 110 YCIOBHUIO
3aaun». BricBoOOAMBIIIMECS Yackl MOKHO HCMOJIb30BaTh HA MOBTOpPEHHE (B Hadajie M KOHLE
y4eOHOT0 ro/a), Ha u3yuyeHrue HanboJiee TPYAHBIX U 3HAYUMBIX TeM: B V KJlacce — Ha pelieHue
ypaBHEHUH, MpUBEJEHUE APOOM K HOBOMY 3HAMEHATENI0, YMHOXKEHUE U JIEJIEHUE JIECATUUHBIX
npoOelt, n3mepeHue yrioB; B VI kiacce — neHCTBHS ¢ TOJOKHUTEIBHBIMUA M OTPHIIATEIIBHBIMU
YlCllaMU, pelIeHHe ypaBHEHUH, CII0’KEHUE U BIYMTAHUE YHCET, COAEPIKALUX LETYI0 U APOOHYIO
4acTh, HA YMHOKEHHUE U JIeJIeHHE 0OBIKHOBEHHBIX APOOCi.

Anzeopa

B o3HakoMUTENBHOM  IUIAHE  PEKOMEHIYETCS  M3y4daTb  CIEAYIOIIME  TEMBI:
«ppanuonansHele uyucina. JleldctBurenbHble 4ucaay, «CpaBHEHHE NEWCTBUTENBHBIX YHCED,
apudmernyeckue NEHCTBUS C JAEHCTBUTEIBHBIMU yuCIaMuy», «HaxoxaeHue mpuOIMKEHHBIX
3HAYEHUU KBaJpaTHOTO KOpHs», «Teopema Bueray, «Pemienusi ypaBHEHUI TpeThel U 4ETBEPTOM

cTeneHeil pa3nojkeHHeM Ha MHOXHUTem», «Dynkimus y =VX u ee rpaduk», «[lorpemsocts 1
TOYHOCTB NIPUOIIKEHUs», «UeTHbIE U HeueTHbIE QYHKIUMY, «DyHKIMS y=X"», « DyHKIHUS y= ax?,
ee rpadpuk u cpoiictBa. I'paduku Qynkuumii y= ax’> + n u y=a(x-m)?, «YpaBHEHHE C ABYMs
MepeMeHHbIMU U ero rpaduk», «['paduyeckuil cmoco® peuieHUs CUCTEMbI YypaBHEHHII,
«300pakeHne uiIeHOB apu(PMETUYECKON U TeOMETPUYECKOW TMPOTPECCHil TOUKaMHu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHWHBIN U 3KCIOHEHIIUANbHBIA poCT. CII0KHBIE IPOLICHTbI».

Cnenyer  yMEHbIIUTh  KOJMYECTBO 4YAacOB Ha u3ydeHHe TeM: «DopMyibi»,
«JlokazaTenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHUE C JBYMsS HeH3BeCTHbIMWY», «I'padux
JMHEWHOTO YpaBHEHUs C IByMs IepeMEeHHbIMMWY, «I paduyeckoe perieHue JMHEHHbIX ypaBHEHUN
U CHCTEM JIMHEWHBIX ypaBHEHUID», «CBONCTBA KBaApaTUUHOHN (PyHKIIMNY.

BricBoOOIMBIINECST Yachl PEKOMEHAYeTCsl MCHOJb30BaTh: M JIydlled NpopaboOTKu
HanOoyiee BaXHBIX TeM Kypca: «PemieHne ypaBHeHMil», «PelieHne cucteM ypaBHEHUI,
«CoBMecTHbIE AEUCTBUS ¢ ApoOsmu», «IIpumMeHeHne CBOMCTB apHU(PMETHUECKOTO0 KBaJpaTHOTO
KOPHS»; Ha MOBTOPEHHUE, peLlICHHE 3aj1ay, IpeoOpa30oBaHne BHIPAXKEHUH, a TAK)KE HA 3aKpeIyICHUe
M3Y4YEHHOI'O MaTepuana.

T'eomempus

Crnenyer 0CHOBHOE BHUMAHHUE YAEIUTh NIPAKTUUECKON HANPaBIEHHOCTH Kypca, UCKIIIOUNB
U YIOpOCTHB HauboJiee CIOXKHBIA Il BOCHPHUATHS TeopeTHueckuit Mmatepuan. Ha ypokax
reoMEeTpUH He0OXOIMMO MAaKCHMAaIbHO MCIIOJIB30BaTh HArJIAAHBIE CPEACTBA 0OyueHHsI, OOJIbIle



IIPOBOJUTH MPAKTUYECKUX pabOT ¢ ydamuMucs, pemaTts 3agaun. CTpoUTh pelieHue 3aaad Mnpu
MOCTOSTHHOM 00OpaIieH!H K HATJISAHOCTH — PUCYHKAM U YepPTEXaM.

O3HaKOMHUTENBHO JaTh TeMbI: «Teopembl U 10Ka3aTeabCTBO. AKCHOMBDY, «Jl0Ka3aTeNbCTBO
OT IPOTUBHOrO», «CylllecTBOBAHNE U E€IUHCTBEHHOCTh NEPIEHAMKYIApa K IpsMoit», «Merox
reOMETPUUECKUX MecT», «Merox ynBoeHus MeauaHb», «Teopema asieca U Teopema o
IIPONOPLIUOHAIBHBIX OTpe3Kax», «lentp macc TPEYTOJIbHUKA, «3menenue
TPUTOHOMETPUUECKUX (PYHKIMI IIpU BO3pacTaHuu yria», «@opmyibl Ui paJuyCcoB BIMCAHHBIX
U OINHCAaHHBIX OKPYKHOCTEH MpaBUJIBHBIX MHOTOYTOJbHUKOBY», «YpaBHEHHE MPSAMOil»,
«/IBmxenue», «CBoiicTBa ABMKEHUS», «TeopeMa 0 IPOU3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O
IIPOU3BEACHNUN OTPE3KOB CEKYILUX, TEOPEMA O KBAJpaTe KacaTeJIbHON.

Cnenyer yMEHbBUINTh KOJIMYECTBO YacOB Ha u3yueHue TeM: «CHUMMETpUUHbIE (UTYpPBI.
OcHoBHBIE CcBOMCTBa oceBoW cumMmeTpumn», «lleHTpanbHast cummerpus», «llapannenbHbii
neperocy, «IloBopor», «IIpeodpa3zoBanue nonobus. IlogoOue COOTBETCTBEHHBIX IJIEMEHTOBY,
«OCHOBHBIE 33]1a41 Ha MOCTPOEHHE C MOMOILBIO IUPKYIISI U TMHEUKHN», «JleKapTOBbI KOOPAMHATHI
Ha IJIOCKOCTWY, «Perienne TpeyroiabHUKoBy, «Ilogobue gpuryp.

BricBoOoqMBIIMECS Yachl MCIOIb30BaTh Ha PEIIEHUE 3ajjau U IOBTOPEHHE.

Bepoamnocmb u cmamucmuka

B cBs13u ¢ TeM, 4TO JaHHBIN KypC BBI3bIBAET HAaMOOJIBIINE CIOXKHOCTHU Ul 00yJarOmUXCs
c 3IIP, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-JOTMUYECKOTO MBILIUICHHUS, €ro
U3Yy4YeHUE JOJDKHO CTPOMThCA Ha 0a30BOM YpOBHE M JOCTYIIHOM JJIsi YYEHHKOB MaTepuale.
OcHOBHOE BHHUMaHHE CJeIyeT yIeIUTh pa3fefiaM, CBSI3aHHBIMU C TOBTOPEHUEM IPOUIEHHOTO
MaTrepuasna, YBEJIMYUTh KOJIMYECTBO YNPAKHEHUM M 3aJaHui, CBA3aHHBIX C MPAKTHYECKOMN
NESTETHHOCTHIO 00YJArOIITIXCS.

HeoOxoanMo mnepecMOTpeTh COAep)KaHUEe TEOPETHUECKOro MaTepHuajla M XapakTep €ro
U3JI0KEHMS: TEOPETHUECKUI MaTepuall IPENoAHOCUTH B IPOLIECCE PELICHUS 33124 U BBITIOJTHEHUS
3aJJaHUN HAIJIATHO-TIPAaKTUYECKOTO XapaKTepa; He TpeOOBATh BBIBOJA U 3alIOMHHAHUS CIOXKHBIX
GbopMmyn, peleHus HECTaHAAPTHBIX, TPYAOEMKUX 3ajaHui. Psax TeMm crnenyer usydare B
O3HAKOMUTEJIBHOM IUIaHE.

[lpumepnass mporpaMma MpenoCTaBsieT aBTOpy paboueil mporpammbl CBOOOAY B
pacrpelielieHul MaTepuaia 1o 4eTBepTsM (Tpumectpam). PacnipeneneHre BpeMeHH Ha U3y4YCHUE
TEM B TCUCHHE Y4eOHOTO roJia CaMOCTOSITEIBHO OIPEIeNsIeTCsl 00pa3oBaTeIbHON OpraHu3anuei
W 3aBUCUT OT ocoOeHHocTell rpymmbl oOydaromuxcs ¢ 3[1P u ux 0coObIx 00pa3oBaTeIbHBIX
MOTPEOHOCTEH.

IIpumepHbie BUABI AeaTeabHOCTH o0yyawmuxcs ¢ 3IIP, 00yciioB/ieHHBIE 0c00BIMU
o0pa3oBaTe/IbHBIMM NOTPEOHOCTAMH H O0ecleYMBAOIIMEe OCMbBICJICHHOE OCBOEHHE
cojep:kaHUM 00pa3oBaHus Mo npeaMery «MareMaTHKa»

Copepxanue BUIOB JAesTenbHOoCcTH oOyvatonuxcs ¢ 3IIP ompenensiercs ux ocoObIMu
oOpa3zoBaTenbHbIMH TOTpeOHOCTAMU. [lomMuMo mupoko ucnonszyembx B OOIT OO0 obuux aist
BCEX 00YYaIOIIUXCS BUAOB JCSITENLHOCTU CIEAYET YCHUJIUTh BUJIbI ICATEIBHOCTH crienu(puuHbIe
JUIs JTaHHOW KaTeropuu JAeTed, oOecrneuuBarollie OCMBICICHHOE OCBOCHHUE COJepKaHUs
o0pa3oBaHUs MO MPEIMETY: YCUIIEHUE MPEAMETHO-TIPAKTUUECKOMN AeATeIbHOCTH C aKTUBU3ALINEH
CEHCOPHBIX CHUCTEM; YEPEIOBAHUE BUIOB JEATEIBLHOCTH, 3aIEUCTBYIOLNX PA3IMUYHbIE CEHCOPHbIE
CHCTEMBI; OCBOCHHE MaTepuaia ¢ Oopoi Ha alTOPUTM; «IIOMIATOBOCTh» B U3YUEHUU MaTepuaa;
WCIOJIb30BaHUE JIOTIOTHHUTEIBHOW BU3YalbHOU OMOPHI (CXEMBI, Ia0JIOHBI, OMOPHBIE TaOIHIIbI);
peYeBO OTYET O MPOLIECCE U PE3YJbTaTe AEATEIbHOCTH; BBINOJHEHHE CHEUUANbHBIX 3aJIaHUM,
00ecreunBarONX KOPPEKIHIO PETYISIUN y4eOHO-TI03HABATEIBHON JNEATEIHOCTH U KOHTPOIIb
COOCTBEHHOTO pe3yybTaTa.

IIpumepHas TemaTHueckas U TEpMHUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOIT OO0.

s obyuatomuxcs ¢ 3[1P cyiiecTBEeHHBIM SBISIFOTCS MPHEMBI paOOTHI C JIEKCUYECKUM
MaTepuanoM Mo npeamMety. [IpoBoauTtces cnenuansHas paboTa Mo BBEJCHHUIO B aKTUBHBIN CIIOBaph



o0OyJaromuxcss COOTBETCTBYIOIICH TEepMHHOJIOTUH. M3ydaemble TEpMHUHBI BBOJATCS Ha
IIOJINCEHCOPHOM OCHOBE, o0O0s3aTellbHAa BHU3yalbHas MOAJEPXKKA, aJITOPUTMBI pabOThl ¢
OIIPE/IEIIEHUEM, OIIOPHBIE CXEMBI JJIs1 aKTyaIu3aluy TEPMUHOJIOTHUH.

Mecrto yuyeOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHe

B cootBercTBUH ¢ DenepalibHbIM TOCYIapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 0011ero oOpa3oBaHusl yueOHbIH IpeameTr «MaremMaTuka» BXOAMT B IPEIMETHYIO
oOmacts «MateMaTika U ”HGOpMATHKa» U SBISIETCS 00s3aTeIbHBIM /I u3ydenus. B 5-9 kmaccax
yueOHbI TpeaMer «MaTeMaTuka» TPaJAWIIMOHHO HM3YYaeTcsl B paMKax CIEAYIONIMX Y4eOHBIX
KypcoB: B 5-6 kiaccax — Kypca «Matematuka», B 7-9 kiaccax — KypcoB «Auiredpa» (BKirouas
AJIEMEHTHl CTAaTUCTUKU M TEOpUU BeposiTHOCTe) u «l'eomerpusi». Hacrosmeil mporpammoit
BBOJUTCS] CAMOCTOSITEIbHBINA Y4eOHBIIN Kypc «BeposSTHOCTh U CTaTUCTUKAY.

Hacrosiiei mporpammoii mpeiycMaTpuBaeTcsl BbIACIEHUE B yUeOHOM IJIaHE Ha U3Y4YEHUE
MaTeMaTHKHU B 5—06 Kjiaccax 5 y4eOHBIX YacOB B HEJIENIO B TEYCHHUE KaXOTO rojia 00ydeHus:, B 7—
9 xnaccax 6 yuyeOHBIX 4acOB B HEJEII0 B TEUEHHE KaXKJI0TO rojia 00yueHus, Bcero 952 yueOHbIX
Jaca.

Copnepxanne yueOHoro mnpenmera «MaTemaTtuka», mpenacTaBieHHoe B IIpumepHoii
paboueii mporpamme, cooTBeTcTByeT ®I'OC OOOQO, IlpumepHOil OCHOBHOW 00pa3oBaTEIbHON
IporpaMMe OCHOBHOro ooOmiero ooOpa3zoBanusi, IlpumepHOi amanTHpOBaHHOW OCHOBHOM
00pa3zoBaTeNbHON TIPOrpaMMe OCHOBHOTO 001Iero oOpa3oBaHUsl OOYUYAIOMIUXCSA C 3aJIePIKKOM
MICUXUYECKOTO Pa3BUTHSI.

TemaTtnueckoe MIaHUpPOBaHHWE YYEOHBIX KYpCOB U PEKOMEHIyeMOe€ pacHpelesieHue
y4eOHOTO BpEeMEHH Ul M3YyYeHHUsl OTIENIbHBIX TeM, IPEUIOKEHHbIE B HACTOSALIEH MporpaMMe,
Ha/I0 pacCMaTpHUBaTh KaK NMPUMEPHbIE OPUEHTHUPBI B IOMOILb COCTABUTENIO aBTOPCKON pabodei
IporpaMMbl U MPEXJE BCEro YyduTenro. ABTOp pabodeld MporpaMMbl BIpPaBE YBEIUYUTh
IIPEUI0KEHHOE YHUCIIO y4eOHBIX 4acoB Ha TeMbl, TpeOyromue Oosiee UIMTEIBHOIO HM3Y4EHUs
obyvarormumucs ¢ 3I[IP, wim yMeHBIIMTH KOJWYECTBO 4YACOB HAa TEMBI, H3ydyaeMble Ha
03HAKOMHTEJIBHOM ypOBHE. JIONyCTUMO TaKKe JIOKAJIbHOE MEPEPACIPECIICHUE U IEPECTaHOBKA
2JIEMEHTOB  COJIEpXKaHMA BHYTPM JaHHOro kiacca. KosimdecTBO NpOBEpPOYHBIX padoT
(TeMaTHUYeCKUil U HUTOrOBBI KOHTPOJb KAayecTBa YCBOEHHs Y4eOHOrO Marepuana) U MX TUI
(caMocTOSITENbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTBI) OCTAIOTCS Ha YCMOTpeHHe yuurens. Taxoke
YUUTENb BIIPaBE YBEJIWYUTh UM YMEHBIIUTh YUCIIO y4€OHBIX 4acoB, OTBEAEHHBIX B [IpumepHoii
paOoueli mporpamme Ha 0000IIE€HHE, NOBTOPEHHE, CHCTEMAaTU3ALUI0 3HAHUH O00y4arolIuxcs.
EQvHCTBEHHBIM, HO NPUHUMIIMAIBHO Ba)KHBIM KPUTEPUEM, SBISETCS AOCTH)KCHUE PE3yJIbTaTOB
0o0y4eHHs1, YKa3aHHBIX B HACTOALIECH ITporpaMme.

I[TPUMEPHAS PABOYA ITPOI'PAMMA
YYEBHOI'O KYPCA «MATEMATHKA». 5-6 KIIACCbI

Iesin n3yvyenust yuedGHOI0 Kypca
[TpuopuTeTHBIMU LIENIIMU 00YYEHUSI MaTeMaTHKe B 5—6 Kiaccax sIBIISIOTCSA:

" npoaoskeHne (GOPMHUPOBAHUS OCHOBHBIX MaTeMaTWyecKUX MOHATHUH (YMCIIO, BETUYMHA,
reoMerpuueckas (urypa), oOecleuuBalOIIMX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh
MaTeMaTH4eckoro o0pa3oBaHus 00yJarOIUXCs;

" pa3BUTHE WHTEJUIEKTYyalIbHBIX M TBOPYECKHUX crocoOHocTelt oOywaromuxcst ¢ 3P,
[I0O3HABATEIIbHOM AKTHBHOCTH, HCCIIEAOBATENbCKUX YMEHMH, HHTEpeca K HU3YyYEHHIO
MaTEeMaTHKH;

= mnojBeneHue oOywaromuxcs ¢ 3[IP Ha mocTymHOM A HMX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTeMaTHKU U OKPY)KAIOILEr0 MUPa;

* (opmupoBanue GpyHKINOHATLHONW MAaTEMaTUYECKOM TPaMOTHOCTH: YMEHHUS paclio3HaBaTh
MaTeMaTU4Yeckrue OOBEKTHl B PEalIbHBIX JKU3HEHHBIX CUTYallUAX, IPUMEHSTh OCBOECHHBIE



YMEHHUS JUId pEIICHUs IPaKTUKO-OPUEHTHUPOBAHHBIX  3a/ad, HHTEPIPETHPOBAThH

IIOJIy4YEHHBIE PE3YIIBTAThl U OLIEHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYalUH.

OCHOBHBIE JIMHUM COJIEPXKAHMS Kypca MaTeMaTUKu B 5—6 kiaccax — apudmMerudeckas u
reoOMEeTpUYEcKasi, KOTOPbIE pa3BUBAIOTCS MapajlIeIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT JIPYrod, a B TECHOM KOHTaKT€ M B3aUMOJCHUCTBUHU.
Taxoke B Kypce MpOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMHU alreOpbl M OMUCATEIBHON CTATUCTHKH.

Nzyuenne apupmMeTndeckoro MaTepualia HauMHACTCS CO CHCTEMAaTH3allud U Pa3BUTHUS
3HAaHUM O HATYpPAJIbHBIX YHWCIAX, IOJYYCHHBIX B HadainpHOM mkone. Ilpm s3toMm
COBEPILIEHCTBOBAHHNE BBIYMCIUTEIHHON TEXHUKHU U (POPMUPOBAHNE HOBBIX TEOPETHUECKUX 3HAHUI
COYETAETCS C Pa3BUTHEM BBIYMCIUTEIBHON KYIbTYphl, B YaCTHOCTH C OOy4YEHHEM MPOCTEHIINM
npuéMaM MPUKUIKA WU OLIEHKU pEe3y/IbTaTOB BbIYMCIEHUH. VI3ydeHue HaTypaibHBIX YHCEN
MIPOJI0JIKAETCs B 6 Kilacce 3HAKOMCTBOM C Ha4aJIbHBIMU MOHSATUSIMU TEOPUH JEIUMOCTH.

JHpyroit kpynHblii OJIOK B COJAEpKaHUU apudMeTHdecKo JMHHUU — 3TO pobu. Havamo
U3Y4YeHUs OOBIKHOBEHHBIX M JIECATUYHBIX JpOoOel OTHECEHO K 5 Kiaccy. JTO MEpBbIM 3Taml B
OCBOEHHUU JIpo0Oeil, KOT1a MPONUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMU, MOHATUSIMU TeMbI. [Ipu
9TOM pacCMOTpPEHHE OOBIKHOBEHHBIX JpoOe€il B NOJHOM OO0BEME NPEIIIECTBYET H3YUEHHIO
JECSITUYHBIX APOOEH, YTO 11e71ecCO00pa3HO C TOUKU 3PEHUs JIOTUKU U3JI0KEHUS YUCIIOBOH JIMHUH,
KOIr/la TpaBuja JEHCTBUM C JECATUYHBIMU JAPOOSMU MOXHO OOOCHOBAaTh yXK€ H3BECTHBIMU
ITOPUTMaMH BBITIOJIHEHUS IEUCTBUN C 0OBIKHOBEHHBIMU JIPOOSMU. 3HAKOMCTBO C AECATUYHBIMU
OpOOsIMU PacIIMPUT BO3MOKHOCTH Il IOHUMaHUsS 00yJaroUMHUCS TPUKIAIHOTO IPUMEHEHUs
HOBOM 3amMcH MpH W3YYEHUU APYTrUX MPEJAMETOB W MPU MPAKTHUYECKOM HCHoib3oBaHMH. K 6
KJIacCy OTHECEH BTOPOI ATall B U3yUEHUU JIpOOEil, TJIe MPOUCXOIUT COBEPIIIEHCTBOBAHHE HABBIKOB
CpaBHEHMsI M TpeoOpa3zoBaHUsl ApPoOEH, OCBOEHHWE HOBBIX BBIYUCIUTENBHBIX aJITOPUTMOB,
OTTAaYMBAaHUE TEXHUKH BBIYMCIICHHUN, B TOM YHCJIC 3HAYEHUN BBIPAKCHUMN, COICPKAILUX H
OOBIKHOBEHHBIE, U JIECSITUYHBIE APOOM, YCTAHOBIEHHE CBS3€H MEXAy HHMMH, PACCMOTpEHHE
NpUEMOB pelIeHUs 3ajad Ha ApoOu. B Hauanme 6 kiacca MPOUCXOAUT 3HAKOMCTBO C MOHATHEM
IIPOLICHTA.

OCOOEHHOCTBIO U3YUEHUS OJIOKHUTEIBHBIX U OTPHLIATEIIBHBIX YACE SIBJIETCS TO, UTO OHU
TaKK€ MOTYT PACCMaTpUBAaThCS B HECKOJBKO J3TAamnoB. B 6 kiacce B Hayalle M3y4EHHsS TEMBbI
«IlonokutenbHpIE U OTPULIATEIbHBIE YUCIIa» BblAesAeTC noarema «llensle uncna», B pamkax
KOTOpOM 3HAaKOMCTBO C OTPHULIATEIbHBIMH 4YHMCIAMM WM JEHCTBUAMHM C IOJIO)KUTEIBHBIMU U
OTPULATEILHBIMY YUCIAMU IPOUCXOJUT HA OCHOBE COJIEPIKATENBHOTO MOAX0a. DTO MO3BOJISAET
Ha JOCTYIIHOM YPOBHE IO3HAKOMHUTH Y4YaIIMXCS MPAKTUYECKH CO BCEMU OCHOBHBIMM IIOHATHUAMHU
TE€Mbl, B TOM 4YHUCJIE€ M C NpaBWIAMH 3HAKOB IIPU BBINOJHEHUM apU(PMETHUECKHX IeHCTBUM.
N3yueHne paunoHaIbHBIX YMCET HAa 3TOM HE 3aKOHUYMTCS, a OyAeT MPOJ0JDKEHO B Kypce ajreOpbl
7 Kjlacca, 4TO CTaHET CIEAYIOLIUM IIPOXOJOM BCEX NPUHLIMIIMAIBHBIX BOIIPOCOB, TEM CaMbIM
paszieneHue TpyaHOCTed oOierdaer BOCIpPHITHE MaTepuaia, a paclpelielieHUe BO BpPEMEHU
CIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

IIpu oOyueHMHM pELIEHHIO TEKCTOBBIX 3ajady B 5—6 Kjaccax HCHOJb3YIOTCS
apupmeTnyeckre MNpUEMBbI pelieHus. TeKCTOBble 3ajJaud, pellaemble IMpU  OTpaboTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—6 KjaccaxX, pacCMAaTPUBAIOTCA 3aladyd CIEAYIOUIUX BHJIOB:
3aJjaud Ha JIBU)KEHUE, Ha YacTH, Ha MOKYIKHU, Ha pabOTy U MPOU3BOAUTEIBHOCTb, HA MIPOLIEHTHI,
Ha OTHOIIEeHHs U nponopuuu. Kpome Toro, oOydaroniuecs 3HaKOMATCS ¢ MPUEMaMU pPELICHUS
3aJja4y 1epebopoM BO3MOXKHBIX BApHAHTOB, yyaTcs paboTaTh ¢ MH(OpMAaIMel, peCTaBIeHHON B
(bopMme TabIuI] UM JUarpaMM.

B IlpumepHoii pabouyeii mporpamMmme npeaycMOTpeHo (opMupoBaHHE MPONEIEBTUYECKUX
anreOpandyeckux MnpejacTaBieHuil. bykBa Kak CHMMBOJ HEKOTOPOTO YHCJIa B 3aBUCHMOCTU OT
MaTEMaTHYECKOIO0 KOHTEKCTa BBOJMUTCS IIOCTENEHHO. DbDyKBEHHass CHUMBOJMKA HIMPOKO
UCTIOJb3yeTCa MPEXIe BCEro s 3almiCH OOLIMX YTBEPXKICHUN W IpeiokeHuH, gopmyn, B
YaCTHOCTH JUIsl BBIYMCIIEHUS] TEOMETPUUECKUX BEJIMUUH, B KAUECTBE «3aMECTUTEN» YUCIIA.

B kypce «Marematukn» 5-60 KiIaccoB IPEACTAaBIE€HAa HarisigHas TEOMETpHs,
HamnpaBjeHHAsT Ha pa3BUTHE OOpPA3HOIO MBIIICHHUS, NPOCTPAHCTBEHHOTO BOOOPAXKEHMS,



M300pa3sUTENbHBIX YMEHUNA. DTO BaXKHBIH 3TAll B U3y4€HUHN T'€OMETPUH, KOTOPBIN OCYIIECTBISAETCS
Ha HArJIsAHO-TIPAKTUYECKOM ypPOBHE, ONMPACTCSl Ha  HarsAHO-00pa3sHOE  MBILUIEHHE
oOyuaromuxcs. bonipiiast poJib OTBOAUTCS TPAKTUUECKOHN JEATENBHOCTH, OIBITY, SKCIIEPUMEHTY,
MoienupoBaHuio. OOyJaromuecst 3HaKOMTCS ¢ TEOMETPHUECKUMH (PUTypaMy Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEHIINMHU KOH(PUTYpaLIUsIMH, ydaTcst H300pakaTh X HAa HETMHOBAHHOU
M KIeTyaTod Oymare, paccMaTpHBAaIOT HMX HpocTelme cBoiictBa. B mporecce uzydeHus
HATJSITHOM  TEOMETPHHM 3HAHMSA, TIIOJydeHHble OOy4JarolMMHUCS B  HAYAIbHOW IIKOJIE,
CUCTEMATU3UPYIOTCSI U PaCIIUPSAIOTCA.

Mecrto yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TUIaHYy B 5—6 KjaccaxX H3ydaeTcs WHTETPUPOBAHHBIA MpPEAMET
«MaremaTHKa», KOTOPBIM BKIIIOYAET apuPMETHUECKUA MaTepuai U HarjsHyl0 FeOMEeTpHUIo, a
TaK)Ke MPOIEAEBTUUECKUE CBEICHMS M3 alreOpbl, JIEMEHTHl JOTMKM W Haydaja ONMUCATeNIbHOMN
CTaTUCTUKH.

VY4eOHbIi M1aH Ha U3y4yeHUE MaTeMaTUKU B 5—06 Kilaccax OTBOJUT HE MeHee 5 ydeOHBIX
4acoB B HEJCIIIO B TEUCHHE KaXO0T0 rojaa 00y4ueHus1, Bcero He MeHee 340 yueOHBIX 4acoB.

COHAEPXAHUME YYEBHOI'O KYPCA (I1O TOJAM OBYYEHUA)

5 KVIACC

Hamypanvuvie uucna u nyas

HarypanbHoe uncno. Psn natypanpHbix uncen. Yucno 0. M3o0pakeHne HaTypadbHBIX
YUCeN TOYKaMH Ha KOOPAWMHATHOU (YMCIIOBOM) TIPSIMOM.

[lo3umonHasi cucrema cCuucieHus. Pumckas mymepayus Kak npumep HenosuyuoHHou
cucmembl cuucienust. JlecATHIHas CHCTEMA CUMCIICHHUS.

CpaBHeHHE HaATypaJIbHBIX YHCEN, CpPaBHEHUE HaTypallbHbIX uucen ¢ HynéM. CrocoObl
cpaBHeHUs. OKpyIJIeHHE HAaTypallbHbIX YHCEI.

CroxxeHue HaTypallbHBIX 4YHCEJ; CBOMCTBO HYJS MpPU CJIOKEHUU. BplunTaHue Kak
JeiicTBre, 00paTHOE CIOKEHHUIO. Y MHOXKEHHUE HaTypallbHbIX YHCEN; CBOMCTBA HYJNS U €IUHUIIBI
Mpu YMHOXEHUU. JleleHne Kak ieicTBre, 00paTHOe YMHOXeHUI0. KOMITOHEHTHI IeHCTBHA, CBSI3b
Mexay Humu. [IpoBepka pesynbTata apudmerumyeckoro aeWctBusa. llepemecturenbHoe u
coueTaTesIbHOE CBOMCTBA (3aKOHBI) CIOKEHUS U YMHOXEHUS, pacnpeoeiumesbHoe C80UCMBO
(3aKOH) YMHOICEHUA.

Hcnonb3oBanue OykB Aisi 0003HAYEHHsS] HEM3BECTHOTO KOMIIOHEHTA W 3aIIUCH CBOMCTB
apudmeTnyecKkux IeicTBUil.

Henumenu u kpamuvle yucna, pa3noxeHne Ha MHOKUTEH. [IpocThie 1 cocTaBHBIC YHUCIIA.
Ipusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0oCTaTKOM.

CreneHp ¢ HaTypallbHBIM TOKa3aTeleM. 3alKCh YHUCIAa B BUAE CYMMBI Pa3psSaHBIX
ClIaraeMbIX.

UucnoBoe BbIpaXeHHE. BpluncieHre 3HAYEHUH YHWCIOBBIX BBIPAKEHUN; MOPSIAOK
BBITIONIHEHUS  JeiicTBuil. Mcmonp3oBaHuMe TIpU  BBIUMCICHHUSX TMEPEMECTHTENBHOTO U
COUETATENILHOTO CBOICTB (3aKOHOB) CIIOKEHUS M YMHOXKCHHUS, pACHpedeiumesbHo20 C8OUCmEa
VMHONCEHUSL.

JApodu

IIpencraBnenue o 1pobu Kak crocode 3anmucu yacTd BeaMuuHbl. OOBIKHOBEHHBIE JIPOOH.
[IpaBunbHBIE U HEMpaBUIbHBIE TpoOu. CMerranHas qpoOb; MpecTaBlIeHne CMEIIaHHON ApooH B
BHUJIE HEMPaBHIBLHOW JApoOM W BBHIJCICHHE IIENIOW YacTH YWCiIa M3 HEMpaBHILHOW apoOu.
N306pakenue 1podeit ToukaMu Ha YUCIOBOM mpsiMoil. OcHOBHOE cBOCTBO ipodu. Coxpawenue
opobeti. IIpusedenue opobu k nosomy 3Hamernamento. CpaBHeHHE APOOESH.

! 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3y4acMoro mMarepuala.



Crnoxenue u BbIYMTaHUE ApoOei. YMHOXEHHE U JeJIeHHe Apo0eii; B3auMHO-00paTHbIE
npobu. Haxoorcoenue uacmu yenoeo u yeuoeo no e2o yacmu.

Hecsituunas 3amuch apobeit. [Ipencrasinenue necaTHIHON ApoOU B BUAEC OOBIKHOBEHHOM.
N300pakeHue AECATHYHBIX ApoOel TOUKaMu Ha 4YuCIOBOW mpsiMoil. CpaBHEHHE NECATUYHBIX
TIpOOeii.

Apudmernueckue TeUCTBHS C ICCATUIHBIMU APo0sMU. Okpyenenue decamuinbix Opooell.

Peunrenne TekCcTOBBIX 3a/1a4

Pemenne TeKCTOBBIX 3a/a4 apu(PMETHUIECKUM CHOCO0OM. Pewienue nozcuueckux sadad.
Pewenue 3aoau nepebopom ecex 603modcHbIx 6apuanmos. VIcrionb30BaHKUE NPU PEIICHUU 3a/1a4
TaOJIHI] U CXEM.

Pemrenue 3amay, coaepiKanpx 3aBUCHMOCTH, CBSI3BIBAIOIIIE BEIMYMHBI: CKOPOCTb, BPEMH,
paccTosiHUe; IIeHa, KOJWYECTBO, CTOMMOCTh. ENMHHIBI M3MEpeHUs:: Macchl, 00BbEMa, IIECHBI;
paccTosiHus, BpeMeHH, CKOpocTH. CBSA3b MEX/Y €IUHUIIAMU U3MEPEHHS KOKION BETHIUHBI.

Perrenne 0CHOBHBIX 33124 Ha APOOH.

[IpencraBnenne JaHHBIX B BUJIE TAOJHUII, CTOIOYATHIX AUATPAMM.

Harasianasi reomerpust

Harnsaaeie npeacraBienus o GUrypax Ha IM0CKOCTH: TOYKa, IPsiMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroil. [IpsMoi, OCTpbId, TylOW U pa3BEPHYTHIE
YTITBL.

JlnuHa OTpe3Ka, METpUYEeCKHe eIWHWIBI JUIMHBL. JITWHA JIOMaHOW, TepuMeTp
MHOTOYTOJIbHUKA. MI3MepeHne U MoCTpOeHUE YIIIOB € TIOMOIIBIO TPAHCIIOPTHPA.

Harnsaaeie nmpencraBinenus o GUrypax Ha MiIOCKOCTH: MHOTOYTOJIEHUK; TIPSIMOYT OJIBHUK,
KBaJ[paT; TPEYTOJIBHUK, O paseHcmeae (hueyp.

N3obpaxenue ¢puryp, B TOM YKCIIe Ha KiIeT4aToi Oymare. [locmpoernue kongueypayuii uz
yacmeti NPAMOLL, OKPYICHOCIU HA HEIUHOBAHHOU U Kiemyamot Oymaee. VIcTIoNb30BaHUE CBOWCTB
CTOPOH U YIJIOB MPSIMOYIOJIbHUKA, KBapaTa.

[Tnomanas npsAMOYroabHIUKa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJILHUKOB, B
TOM uncie Guryp, n3o0pak€HHBIX Ha KieTdaToi Oymare. EquHUIIBI 13MepeHus MII0UIa/Iu.

Haenaonvie npedcmasnenuss o  npocmpancmeenHvlx — Queypax:  NpsAMOY2OnbHbIl
napannenenuned, Kyd, MHO202paHHuKu. H3o6padicenue npocmeruiux  MHO202PAHHUKOS.
Pazeépmxu xyboa u napamnenenuneda. Cozdanue mooenel MHO20SPAHHUKOS (U3 Oymaeu,
NPOBOJOKU, NAACMUIUHA U OP.).

06vém npsmoyeonrbHo2o napanieirenunedd, Kyoa. EOounuyvl usmepenus o6véma.

6 KJIIACC

Hamypanvusie uucna

Apudmernueckue IEHCTBUS C MHOTO3HAUHBIMM HATYypalbHBIMU 4UCIaMH. YHCIOBBIE
BBIpQKECHUS, TOPSIOK JCUCTBUH, MCIOJIb30BaHUE CKOOOK. M Crmoap30BaHMe NpPH BBIYUCICHUSX
MEPEMECTUTEIHHOTO U COYETATEIHHOTO CBOMCTB CIIOKEHHSI 1 YMHOXKEHUS, PACHPEOenumeIbHO20
ceoticmea ymuodicenus. OKpyrieHue HaTypaJbHbIX YUCEIL.

Jlenutenn W KpaTHBIE YHUCHIA, Hauboivbwiull oOwuil Oeiumensb U HAuMeHbuiee 0Owee
Kpamuoe. [enumocms cymmol u npoussedenust. JIenenre ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHAs1 POoOb, OCHOBHOE CBOMCTBO JApoOu, cokpaieHue apobeit. CpaBHeHHE U
yrnopsiiounBanue apobeii. Pemenue 3amad Ha HaXOKJIEHUE YaCTHU OT LIEJOTO M IEJIOTO IO €ro
gactu. J[poGHOe umcio kak pe3ynabTar AeneHus. [IpernctaBieHue HecATUYHON IpoOH B BHIE
OOBIKHOBEHHON JIpoOM M BO3MOKHOCTH NPEJCTABICHUS OOBIKHOBEHHOW JpoOu B BUJE
necsiTuuHOM. JlecaTuuHble qpodu M MeTpUdecKas cucTtemMa Mmep. ApudMmeTnueckue NEHCTBUS U
YHCIIOBBIE BRIPAKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomenue. JleneHne B JaHHOM OTHouIeHUH. Macwma6, niponopuus. [IpumeHeHme
MIPOTIOPLIUNA TIPU PEIICHUH 3a7ad.

[TonsiTre mporieHTa. BrIuncienne mporeHTa OT BEIMYUHBI U BEIMYUHBI 110 €€ MPOIICHTY.



BrIpakeHne IpOIEHTOB NECATUYHBIMHU JApoOsiMu. Pemienue 3amad Ha mpoueHTHl. Bripaxenue
OTHOIIECHHS BEJIMYUH B MPOIICHTAX.

Ilonoscumenvusvie u ompuyamenvHole Hucia

[NonoxxuTenbHble U OTpULATENbHbIC urcna. Llensie urncna. Modyns yucna, eeomempuyeckas
unmepnpemayus Mooy uucia. V300paxeHre Yucen Ha KOOPAWHATHOW MpsMoil. YHucrogwvie
NPOMEHCYMKU.

CpaBuenue yncen. ApudmMernaeckue ASHCTBUS C TOJIOKHUTEIHHBIMU M OTPULATECIHHBIMH
YHCIaMU.

[IpsimoyronbpHast cicTeMa KOOPAMHAT Ha IIOCKOCTH. KOOpMHATHI TOUYKH Ha MJIOCKOCTH,
abcmucca u opauHata. [loctpoenne Touek u GUryp Ha KOOPAWHATHOH MJIOCKOCTH.

bykeennvie sviparcenusn

[Ipumenenue OykB AJis 3aMCU MaTEMAaTUYECKUX BbIpAKEHUH U npeiokeHnid. CBolicTBa
apu(METHUECKNX TEHCTBUU. BYKGeHHble GblpadiCeHus U Yuciosvle NOOCMAaHO8KU. ByKBEHHBIE
paBeHCTBA, HAXOXIACHHWE HEM3BECTHOTO KOMIOHEHTa. DopMmynbl; (QOpMyIbl TepuUMeTpa H
TIJTOIAIU TIPSIMOYTOJIBHHKA, KBaJIpaTa, 00béma napaiieienunedd u Kyoa.

Pewenue mexcmoguix 3aoau

Pemenne TeKCTOBBIX 3amad apupMeTHUIEeCKUM crocoOoM. Pewenue nozuyeckux saau.
Pewenue 3a0au nepebopom 8cex 603MONHCHBIX BAPUAHINOS.

Pemenne 3amay, comeprkamniux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJTMYUHBI: CKOPOCTbh, BPEMH,
paccTosiHue; IIeHa, KOJMYECTBO, CTOMMOCTB; IPOM3BOIUTEIHHOCTH, BpeMs, 00BEM pabOTHL.
EnuHUIBI M3MEpeHus: Macchl, CTOUMOCTH; pPAacCTOSHHS, BPEMEHH, CKOpPOCTH. CBS3b MEXIY
eIMHUIIAMHA U3MEPEHUS KOKION BEIIMIHNHBL

Pemenne 3amad, CBSI3aHHBIX C OTHONIEHHEM, IPOMOPIMOHAIBHOCTHIO BEIMYHH,
IPOLIEHTAMH; PEeIlICHNE OCHOBHBIX 3a/1ad Ha APOOH U MPOIICHTHI.

Oyenka u npukuoka, okpyzieHue pe3yibmamd.

Cocmasnenue OYKBEHHbIX BbIPANHCEHULL NO YCL0BUIO 3A0AUU.

[IpencraBnenne AaHHBIX C MOMOMIbIO Tabmunm u auarpamMM. CtonOuaTble AuMarpaMmbl:
YTEHHE U MOCTpoeHUe. YTeHNe KPYrOBBIX AUArpaMM.

Haznaonan zeomempus

Harnsnuelie npencraBiaenus o purypax Ha INIOCKOCTH: TOUYKA, IPsIMast, OTPE30K, JIyd, yToJl,
JIOMaHasi, MHOTOYT'OJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

Bzaumnoe pacnonodcenue 08yx npAmvlX HA NIOCKOCMU, NApalieNibHble npsamble,
nepneHouxyisapHvle npsamvle. VI3MepeHne pacCcTOSHHUH: MEXIy IBYMsS TOYKaMH, OT TOYKH JIO
IpPSIMOM; JUTMHA MapIIpyTa Ha KBaJpaTHOM CETKe.

H3mepenne M MOCTPOCHHE YITIOB C MOMOIIBIO TPAHCIOPTHpA. BUIBI TPeyroibHHUKOB:
OCTPOYTOJIbHBI, TPSMOYTOJIbHBIN, TYIOYrOJNBHBINA; paBHOOEHPEHHBIN, pPaBHOCTOPOHHUIL.
YeThIpEXyroJbHHUK, TPUMEPHI YETHIPEXYTOJIBHUKOB. [IpsAMOYroNpHHK, KBaJpaT: UCIOIb30BaHNE
CBOWCTB CTOPOH, YIJIOB, JHaroHaiel. M3o6pascenue ceomempuyeckux gueyp Ha HeIUuHOBAHHOU
Oymace ¢ UCNONL30BAHUEM YUPKYIA, JUHEUKU, Y2OolbHUKa, mpancnopmupa. IlocTpoeHus Ha
KJIeT4aToil Oymare.

[Tepumetp MHOTOYrONBHUKA. [ToHATHE MI0IAAN GUTYPBI; €AMHHUIIEI ©3MEPEHUS TUIOIAIH.
[TpubnmxE€HHOE N3MEpeHue oA GUryp, B TOM YHCIIE Ha KBAAPaTHOH ceTke. [lpubnudcénnoe
uzmeperue ONUHbL OKPYICHOCHU, NIOWAOU KPY2d.

Cummempusi:  yeHmpanvHas, oceedas U 3epKaibHas —cummempuu. Ilocmpoenue
CUMMEMPUYHBIX uyp.

Haensaonvie npedcmasnenuss o npocmpancmeenHvlx ¢ueypax: napanienenuneo, K)o,
npusMa, nupamuoa, KoHyc, YUuruHop, wap u cgepa. Mzobpasicenue npocmparncmeenHulx guzyp.
Ilpumepwr  pazeépmok  MHO202paHHUKo8, yunuHopa u konyca. Co30anue mooeneti
NPOCMpancmeenHvlx ueyp (U3 6ymazu, npoGOIOKU, NIACMUTUHA U OP.).

Ilonamue o06véma;  eouHuyvl uzmeperus oo6véma. OO6vEM  NPAMOY2ONLHO20
napannenrenuneoa, Kyoa.



[TPUMEPHAS PABOYAS ITPOIPAMMA
YYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCbI

Lesn n3yyeHus: yauedHOIro Kypca

AnreOpa sBIISETCS OJHHM W3 OIMOPHBIX KypCOB OCHOBHOU INKOJBI: OHA OOECrednBacT
HU3YUCHUC APYTUX AUCHUINIMH, KaK €CTCCTBCHHOHAYYHOI'O, TaAK WU I'YMAHHUTApPHOI'O IMUKIIOB, eé
OCBOEHHE HEOOXOIMMO ISl TPOAOJDKEHHsI 00pa30BaHUs U B MOBCEIHEBHON Xn3HU. Pa3Burue y
oOyJaromuxcs Hay4YHBIX IIPEACTABICHUI 0 MPOUCXOKICHUU
U CyHOIHOCTH anreOpandeckux abcTpakuui, crmoco0e OTpaKeHUS MaTeMaTU4eCKOH HayKou
SIBJICHUH W nmpouccCoB B HNpUPOJAC U O6HIGCTBG, POJin MAaTEMAaTUYCCKOTO MOACIIMPOBAHUS B
Hay4yHOM NO3HaHMM U B MPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS U
KaueCTB MBIIUICHHs, HEOOXOJAUMBIX ISl aJanTallid B COBPEMEHHOM IM(GPOBOM OOIIECTRBE.
N3yuenne anreOpbl ecTECTBEHHBIM 00pa3oM oOecleyuBaeT pa3BUTHE YMEHHs HaOIIOaTh,
CpaBHHUBAaTb, HaXOAWTHb 3aKOHOMCPHOCTH, Tpe6yeT KPUTHUYHOCTHU MBIIJICHUA, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCUCTBHUS M BBIBOJIBI, (DOPMYITHPOBATH YTBEPIKICHUS.
OcBoeHune Kypca anredpbl 00eCieunBaeT Pa3BUTHE JOTUUYECKOTO MBIIIICHUS] 00yJaIOIUXCs: OHU
UCIOJIb3YIOT AEIYyKTHUBHBIE U WHIYKTUBHBIE pPACCYXKIEHHS, 000OIIeHHEe U KOHKPETHU3alHIo,
abctparupoBanue u aHanoruto. OOydeHme anrebpe mpeanosaraeT 3HAYUTEIBHBIA O0BEM
CaMOCTOSITEIIEHOW JIEATETBPHOCTH OOYJaroIIuXCcs, TOATOMY CaMOCTOSITEIBHOE pPElIeHHe 3aaad
€CTECTBEHHBIM 00pa30M SIBIISIETCS pean3aineii NesTeTbHOCTHOTO TIPUHIIAITA O0YIeHUSI.

B cTpykType nmporpaMmel yueGHOTO Kypca «Anredpa» 0OCHOBHOI IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJIepPKATEITbHO-METOINYeCKre JTHHUN: «YUucia U BBIUHUCICHUND); «ANreOpandeckue
BEIpQKCHU»;, «YpaBHEHHsI U HepaBeHCTBa»; «DyHkmmm». Kaxmas w3 3TUX COAepiKaTebHO-
METOMYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUHM TPEX JIET U3YYCHHUsI Kypca, eCTECTBEHHBIM
o0pa3oM meperuieTasich ¥ B3aUMOJICHCTBYsI C APYTUMH €ro JIMHUSAMH. B Xo/1e m3ydeHus Kypca
00y4aroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ 3TUM 1ienecoo0pa3HO BKIFOUUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIC PA3JIeNIbl MATEMAaTHYECKOTO 00pa30BaHUsI U CIIOCOOCTBYIOIINE
OBJIAZICHUIO 00YYAIOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMAaTHYECKOTO si3bIKa. TakuM o0pazom,
MOKHO YTBEp)KIaTh, YTO COJICPXKATEIBHOW W CTPYKTYPHOW OCOOCHHOCTBIO Kypca «AnreOpar
SIBIISICTCS €70 MHTEIPUPOBAHHBIIN XapakTep.

Conepxkanne JmHUM «YWCIa W BBIYHCICHUS» CIY)KHT OCHOBOM Ui JaJIbHEHIIEro
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BHTHIO y OOYYAIOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX ISl TIOBCEIHEBHOW JKU3HU. Pa3BUTHE MOHATHS O YHMCIE B OCHOBHOM
IIKOJIE CBSI3aHO C PALMOHAIBHBIMH M UPPALUOHAIBHBIMH YHUCIaMHU, (HOPMUPOBAHHEM
MIPEJICTaBJICHUI O IEHCTBUTEIBHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOM JTMHUHM OTHECEHO K
cTapileMy 3BeHy 0011ero 00pa3oBaHusl.

Conepkanue JIBYX anreOpanveckux JMHHA — «AJreOpanuecKue BBIPOKCHUSI» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIUXCS MATEMATUYECKOTO
amnmapara, He0OXOIUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpUEHTHPOBAaHHBIX 3a7ady. B OCHOBHOI MIKOJe Y4eOHBIM Marepuan TPYHIUPYEeTCS BOKPYT
paIMoOHaIbHBIX BRIpAXKEHHH. AJredpa NEMOHCTPHpPYET 3HAUCHHUE MATEMAaTHKU Kak sI3bIKa s
MOCTPOCHUST MaTEeMaTHUECKUX MOJelNel, OMMCaHusl TPOIECCOB U SBJICHUN peanbHOro mupa. B
3aaun 00y4deHus anreOpe BXOIAT TaKxkKe JalbHeHlee pa3BUTHE alTOPUTMUUYECKOTO MBIIUICHHUS,
HE0OX0IMMOTO, B YAaCTHOCTH, JAJISl OCBOEHHUs Kypca WH(GOPMATUKU, U OBIAJCHHE HABBIKAMU
JeTyKTUBHBIX paccyxIeHuid. [IpeoOpazoBaHie CHMBOJIBHBIX (POPM BHOCUT CBOM crienn(puuecKuit
BKJIa/I B pa3BUTHE BOOOpakeHUs, CIOCOOHOCTEN K MaTeMaTu4ecKOMy TBOPYECTBY.

Conepxxanve  (QyHKUMOHATBHO-TpAUUECKOW JIMHUM  HAIEIeHO Ha  IOJydeHHue
IIKOJIbHUKAMH 3HaHUN O QYHKIHMAX KaK BaXKHEWIIEH MaTeMaTHYeCKOW MOJENH JIJIsl ONMUCAHUS U
HCCIIEIOBAaHUS Pa3HO-00pa3HbIX MPOLIECCOB U ABJICHUN B MpHUpojie U obmiectBe. M3ydenue sToro



MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOYy4aIOIMUXCS YMEHHUS HCIOJIb30BAaTh pa3IMYHBIC
BBIPA3UTCIIBHBIC CPCACTBA A3bIKA MATCMATHUKU — CJIIOBECHBIC, CHUMBOJIMYCCKUC, rpa(bﬂquKHe,
BHOCHUT BKJIaJ1 B q)OpMI/IpOBaHI/Ie HpeI[CTaBJIeHI/Iﬁ O pOJIM MATCMATHUKHU B Pa3BUTUHU HUBUJIN3AllUN U
KYyJIBbTYpBI.

MecTto yueOHOro Kypca B y4eOHOM IJ1aHe

CornacHo yueOHOMY MIaHy B 7—9 Kiaccax u3y4aercs: yueOHbI Kypc «Anredpay, KOTOPBIi
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3feibl cojepkaHus: «Uucna ©  BBIYHACICHUS,
«AnredpanyecKue BHIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

VY4eOHbIi 1aH Ha U3ydeHHe anredpsl B 7-9 kiaccax OTBOAUT HE MeHee 3 y4eOHBIX 4acoB
B HEJENIO B TEUEHUE KaXJOro roja oOydeHus, BCEro 3a TpU roja odoyuenuss — He menee 306
y4eOHBIX 4acoB.

COAEPXAHUME YYEBHOI'O KYPCA (I10 TOJAM OBYYEHUA)

7 KJIIACC

Yucna u éviuucnenus

PanuonanbHbIe ynciIa

Jpobu OOBIKHOBEHHBIE M JECSITUYHBIE, MEepexoi] OT OJHOW (OpMbI 3amucH Ipodei K
npyroii. [loHsiTHE palMOHAIBLHOIO YMCIIa, 3alHCh, CPABHEHUE, YIOPAJOUYMBAHUE PALIMOHATIBHBIX
yucen. ApudmMernyeckue AeHCTBUA C palliOHAIbHBIMU 4KciIaMu. Pemienue 3aqau u3 peanbHON
MPaKTUKHU HA YaCTH, HA JPOOH.

CreneHp ¢ HaTypalbHBIM IOKa3aTesIeM: ONpE/eNeHHe, MpeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OIPEIEIIECHUS], 3aIIMCh OOJIBIINX YUCEIL.

IIpoueHTsl, 3anKUch NPOLIEHTOB B BUJE IpoOU U ApoOU B BUAE MPOLEHTOB. TpU OCHOBHbBIE
3a/1a4M Ha IIPOLIEHTHI, PEIICHHUE 3a/1a4 U3 PEaJIbHON IIPAKTUKHU.

IIpuMeHEeHNE TPU3HAKOB ACTUMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYPAJIbHBIX YHACEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi U 00paTHasi MPONOPLIHOHAIBHOCTH.

Anzedpauueckue svlparxcenus

IlepeMeHHBIE, YHCIOBOE 3HAYEHHUE BBIPAKEHMS C IEPEMEHHOH. JomycTHMBbIE 3HA4YECHHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXy BETMUUHAMU B B GOpMYIIbl. Beruncnenus
1o opmyJiam.

IIpeoOpazoBaHue OYKBEHHBIX BBIPQKEHHH, TOXKIECCTBEHHO PaBHbIC BBIPAKEHMs, IIPaBUIIA
peoOpa3oBaHusl CyMM U IIPOM3BEIEHUH, NTPaBUiIa PACKPBITUA CKOOOK M IPUBEAEHUS 10JI00HBIX
CJIaracMblX.

CBoJicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

Opnounensl 1 MHOTOWIEHBI. CTeneHb MHOTOWwIeHa. Cl10XKeHNe, BBIYUTAHUE, YMHOKEHUE
MHOTOWIEHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBapaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTEIH.

Ypasnuenusn

VYpaBHeHHe, KOpEeHb ypaBHEHHUs, NpaBuiIa NpeoOpa3oBaHMsl YpaBHEHUS, pAaBHOCWIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW MEPEMEHHOW, YUCIO KOPHEW JIMHEMHOrO ypaBHEHWS,
pellleHne JMHEWHBIX ypaBHEHMH. CoCTaBI€HHME ypaBHEHUN IO YCIOBHUIO 3ajauu. PemieHue
TEKCTOBBIX 33]1a4 C IOMOLIBbIO YPABHEHU.

Jlunetinoe ypaenenue ¢ 06yms nepemennvivMu u e2o zpagur?®. Cucrema JByX JTMHEHHBIX
ypaBHEHUH € JByMS MNepeMeHHbIMH. PeleHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

Koopounamut u cpagpuxu. @ynukyuu

2 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC.
Heﬂaror CaMOCTOATEIIBHO OIPCALCIIACT 00BeEM HU3yd1aceMoro mMmarepualia.



Koopaunara Touku Ha npsamou. YucioBble IpoMeXyTku. PaccrosHue Mexay IByMs
TOYKaMH KOOPAMHATHOMU IIPSIMOM.

[IpsmoyronsHast cuctema koopamHaT, ocu Ox m Oy. AOcmuicca W opauHATa TOYKH HA
KOOPAMHATHOM mockocTH. [Ipumepsl rpadukoB, 3amaHHbIX ¢opmyiaamu. YUtenue rpadukos
peabHbIX 3aBUCUMOCTEN.

[onstue Gynkmu. ['paduk ¢pynkipm. CoiictBa Gyakumil. JlnneiiHas pyHkuus, e€ rpaduk.
I'paduk dpynkuum y = KX + b. Ipaguueckoe pewenue nunetinvlx ypaguenuti u cucmem JTUHEUHbIX
VPAaGHeHU.

8 KVIACC

Yucna u eviuucnenus

KBanparuslii kopeHb u3 umcna. [lonamue 06 uppayuonanvnom uucine. [lecamuunvie
npubaudCceHUus uppayuonatvrelx yucen. CBoiicTBa apupMETHUECKUX KBaJAPaTHBIX KOpPHEH U HX
MPUMEHEHHE K MpeoOpa30BaHUIO UYMCIIOBBIX BBIPAXKEHUM W BBIYUCIECHUSM. /lericmeumenvHble
yucna.

Crenens ¢ 11eNbIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Anzebpauueckue 6vlparxceHus

KBagpatHelii TpEXwieH; pa3ioKeHrne KBaAPaTHOTO TPEXWICHA HA MHOKUTEIH.

AnrebOpanveckas ApoO6b. OCHOBHOE CBOWCTBO anreOpamdeckoit apobu. CrioxeHwue,
BBIYHTAHUE, YMHOXEHHUE, JIETICHUE alreOpandeckux ApooOei. PanmoHambHbIE BBIpAKEHUS W HUX
npeoOpa3oBaHHUE.

Ypaenenun u nepasencmea

KBagparnoe ypaBHeHue, (QopMysna KOpHEW KBaJpaTHOTO ypaBHeHUs. Teopema Buema.
Pemenne ypaBHeHMH, CBOIAIIMXCA K JMHEWHBIM | KBaapaTHbIM. [Ipocteiimue mpoOHO-
palMoHaNbHbIE YpaBHEHUSL.

I'pagpuueckas unmepnpemayus ypasHenuii ¢ 08yMs NepemMeHHbIMU U CUCMEM JIUHEUHbIX
ypasHeHuii ¢ 08ymsa nepemenHvimuy. [IpuMepsl pelieHns CUCTEM HETMHEWHBIX YPaBHEHUH € IBYMSI
MePEeMEHHBIMHU.

Pemrenne TeKCTOBBIX 337124 aNTreOpandecKuM CIIOCOOOM.

UucnoBsle HepaBeHCTBA M MX cBoiicTBa. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucrembl
JIMHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

Dynkyuu

[Tonstne dpynkuu. OGnacTe onpeneaeHusl 1 MHOXKECTBO 3HaueHu GpyHKUIuU. CrnocoObl
3aaHusl QyHKITUH.

I'paduk ¢ynkuuu. Yrtenune cpoiictB QyHKiuu mo e€ rpaduky. Ilpumepsr rpadukos
(GYHKIHHA, OTpaXKaIOUINX peaabHbIe MPOIECCHI.

OYHKIMH, ONHUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPONOPIMOHATBHBIE 3aBUCUMOCTH, UX

rpapuku. @yHkuu Yy = X2,y = X3,y = 4/x, ¥ ZS. I'paghuueckoe pewrenue ypasnenuii u cucmem

VPABHEHU.

9 KJIACC

Yucna u evluucienus

JleicTBUTEIbHbIE YHCJIA

PanmoHanbHble YncCa, UppAYUOHATbHbIE YUCILA, KOHEeUHble U DeCKOHeUHble 0ecamuyHbvle
opobu. Mmuodcecmeo OelicmeumenvbHblX 4ducell;, OelcmeumesvbHble 4YUCId KAK OecKOHeuHvle
oecamuunvle Opobu. BzaumHo 00HO3HAYHOe coomeemcmeue Mexcoy  MHOMCECMEOM
OeticmeUumenbHbIX Yucesl U KOOPOUHAMHOL NPAMOIL.

CpasHenue Oelicmeumenvubix uucen, apugmemuyeckue Oeucmsus ¢ 0elcmeumeibHbLMU
yucaamu.

N3mepenus, npudIuzKeHNns, OLEHKH

Pa3mepbl 00OBEKTOB OKPYKAIOMIETO MHpPA, JATUTEILHOCTh MPOIIECCOB B OKPYXKAIOIIEM



MHUDE.

[TpubnmxénHoe 3HAUEHHE BEIMYMHBI, TOYHOCTb MNpHOMMKEeHHA. OKPYIJICHHE YHUCEI.
IIpuknka 1 OLEHKA PE3yabTaTOB BHIYMCICHUN.

Ypaeénenus u nepasencmea

YpaBHeHud ¢ OJHOI NTepeMeHHOMI

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOAAIIUXCA K  KBaJpPaTHBIM.
bukBanpatnoe ypaBHeHue. llpumepsi pewienus ypasHeHull mpemveli u 4emeeépmon cmeneueu
DPasnodceHuem Ha MHOMCUMeNnu.

Pemenne npoOHO-paiMOHANBHBIX YPABHEHHH.

Pemenne TeKCTOBBIX 3a7jau aNreOpandeckum METOJOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE C IBYyMsI MEpeMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEHHBIX
YpaBHEHUH € JByMsI NepeMeHHbIMU. PerieHue cuctem ABYX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOPOH creneHu. ['paduyueckas WHTEpHpeTausl CUCTEMbl YpaBHEHUN ¢
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 33714 alNTreOpandecKuM CIIOCOOOM.

HepaBencrBa

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHEHHBIX HEPaBEHCTB C OJHOM NEPEMEHHOW. PemieHme cUCTEM JIMHEWHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOU. KBanparneie HepaBeHcTBa. ['paduueckas uHTEepmperanus
HEPaBEHCTB M CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMH.

Dyukyuu

Ksangpatnunas ¢ynkusa, e€ rpaduxk u cBoiictBa. [lapabGosa, KoopAauHATHI BEPUIHHBI
mapaboJIbl, 0Cb CHMMETPHH MapadoJIbL.

'paduku GyHKIMIL: y = kx, y = kx + b, y = X?,
y =+x,y = SI/II/IX CBOIiCTBA.

Yucnoewvie nocnedosamenvHocmu

OnpenesieHue U cocoObI 3aJaHUS YN CJIOBBIX MOCIEeA0BATEIbLHOCTEN

[TonsiTHEe YKCIOBOM MOCIEI0BATENBHOCTH. 3a/laHUE MOCIIEJOBATEILHOCTH PEKYPPEHTHOU
dhopmysoit 1 popMysoi N-TO YIeHa.

Apudmernyeckasi 1 reoMeTpUYeCKas MPOrpeccuu

Apudmernueckas ©u  reomerpuyeckas —nporpeccud. DopMmynsl  N-r0 uieHa
apu(MeTHyecKoil 1 reOMeTPUUECKO MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

Uszobpasicenue unenos apugmemuueckol u ceomMempuieckol npozpeccuti moukamuy Ha
KOOpOuHamuot niockocmu. Jlunetinwii u 9xcnoneHyuanbHuitl pocm. ClodicHvie npoyeHmal.

I[TPUMEPHAS PABOYA ITPOI'PAMMA
YYEBHOI'O KYPCA «('EOMETPUS». 7-9 KITACCBI

Henn n3yyenus yueOHOro Kypca

OO6mue nenu uzyueHust ydebHoro kypca «I'eomerpusi» npezacrasiensl B [IOOIT OOO.
OHM 3aKioyaroTcs, MpeXae BCEro B TOM, YTO HAa ypOKaxX I'e€OMETpUH OOyJaroIIUMCs Y4HUTCS
IIPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHHS, CTPOUTH JIOTUYECKHE YMO3AKIIOYEHMsI, TOKa3bIBaTh
VCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJUTE PACCYXKAEHUS «OT
IPOTHUBHOTO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (JOPMYIHPOBaTh OOpaTHbIE yTBep:kJIeHus. B
OoOy4eHHH YMEHHUIO pacCyXJaTb COCTOMT B@KHOE BOCHHUTATEIILHOE 3HAUCHHE W3YyYCHHS
TE€OMETPHH, ITPUCYILIEE UMEHHO OTEUECTBEHHOW MAaTEMaTUUECKOM IIKOJIE.

Bropoii 1enpro n3ydeHus reOMETPUN SIBIISIETCS UCIOJb30BaHUE €€ KaK HHCTPYMEHTA IIpU
pELIEHNH KaK MaTeMaTUYECKUX, TaK U IIPAKTUUECKUX 3a]1a4, BCTPEUAIOLIUXCS B PEaIbHON )KU3HHU.
OTOMY COOTBETCTBYET BTOpAs, BHIYUCIUTENbHAS JIMHUS B U3YYEHUU N€OMETPUM B mIKoie. [



9TOTO0 YYWUTENK PEKOMEHJyeTcs MoAOupaTh 3aJayd IPAaKTHUYECKOTO Xapakrepa Ul
paccMaTpuBaCMbIX TCM, YUUTH 06yan01uch;1 CTPOUTb MATCMATUYCCKHUEC MOJCIIN PCAIbHBIX
KU3HCHHBIX CHTyaLII/IfI, IMPOBOJAUTL BBIYHUCIICHHUA W OLCHUBATH AJACKBATHOCTH IIOJIYYCHHOI'O
pesynbrata. KpaliHe BaXHO MNOJYEPKUBATH CBS3M TIEOMETPUM C JAPYTHMHM IIPEIMETaMU,
MOTHBHPOBaTh  HCIIOJIb30BaTh  OMPEICICHHUS  TIEOMETPUYECKUX  (QUryp ©  TOHSTHIA,
JEeMOHCTPUPOBATH MMPUMEHEHHE MOJTYIEHHBIX YMEHHI B (PU3MKE U TEXHUKE. JTHU CBSI3U Hanbosee
SIPKO BUIHBI B TeMaX «BekTopb», « TpUroHOMETprUYeCKrue COOTHOIICHUS», «MeTo1 KoopauHaT
u «Teopema [Tudaropar.

MecTto yue0HOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOoMy maHy B 7-9 kiaccax m3ydaercss yueOHbIH Kypc «['eomerpusi»,
KOTOPBIA BKITIOYAET CIEAYIONIUE OCHOBHBIC Pa3ieibl coaepxkanus: «I eomerpudeckre GUrypsl u
WX CBOMCTBa», «VI3MepeHHe TeOMETPUICCKUX BEIIMUUHY, a TaKkKe «JleKapTOBHI -KOOPMHATHI Ha
TUTOCKOCTIY, «BekTopb», «JIBmwkeHus miockoctn» U «IIpeodbpazoBanust moo0ms».

Y4eOHbIi MJIaH MpeaycMaTpruBaeT U3ydeHHEe TeOMETPUU Ha 0a30BOM YpOBHE, HCXOJIS U3
He MeHee 68 yueOHBIX YacoB B yueOHOM rofly, BCETo 3a Tpu rojia 00yueHus — He Mmenee 204 yacos.

COHAEPXAHUME YYEBHOI'O KYPCA (I1O TOJAM OBYYEHUA)

7 KJIIACC

Havanphbie monstust reomerpuu. Touka, mpsimas, OTpe3oK, Jdyd. Yroia. Bunel yrios.
Beprukanbuele UM cMexHble yriabel. buccekrpuca yria.  JlomaHas, MHOTOYrOJIbHHK.
[TapanienbHOCTh ¥ NEPNEHAUKYIIPHOCTD IPSIMBIX.

Cummempuunvie Queypol. Ocnoenvie ceoticmea ocegoll cummempuu®. Tlpumeps
CUMMETPHUH B OKPYKAOIIEM MUDE.

OcHogHble nocmpoeHnust ¢ NOMOWbIO YUPKYIAL U TUHEUKU.

Tpeyronbauk. Bricota, Memuana, OHCCEKTpHca, MX CBOWCTBa. PaBHOOEIpEHHBIN WH
PaBHOCTOPOHHUH TPEYrobHUKU. HepaBeHCTBO TPEYroJbHUKA.

CpoiicTBa W TpHU3HAKK PaBHOOEIPEHHOro TpeyroyibHuKa. [lpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiiCTBa M NMPU3HAKU NapajUIesbHbIX OpsMbIX. CymMMa yriioB TpeyrojibHUKa. BHemHue
YIJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIil TpeyroJpHUK. CBOMCTBO MeAuaHbl IPSIMOYIOJIBHOIO TpPEYrOJbHHUKA,
NpoBeAEHHOM K rumnoTeHy3e. IIpu3Haku paBeHCTBA MPSIMOYTrOJbHBIX TPEYrOJBbHUKOB.
[IpsAMOYTOJIBHBIN TPEYTrOAbHUK € yriaoMm B 30°.

HepaBeHnctBa B reoMeTpun: Hepagencmeo mpey2oibHuKa, HEPaBEHCTBO O JUIMHE JOMaHOM,
TeopeMa o OOJIbIIEM yriie U OOJIbIICH CTOPOHE TpeyroidbHuKa. [leprneHuKynsp u HakIOHHAsL.

l'eomempuueckoe mecmo mouex. buccekTpuca yriia U CepeAUHHBIN MEPIEHAUKYISP K
OTPE3KY KaKk F€OMETPUYECKUE MECTa TOUEK.

OKpy)XHOCTb WU KpyI, XOpAa W JAMaMeTp, UX CBOWcTBAa. B3amMHoe pacnosnokeHue
OKpYXHOCTH U npsaMoid. KacaTenbHas u cexymas Kk OKpy:kHOCTU. OKpYKHOCTb, BIMCAHHAS B YTOJI.
Bnucannas u onucaHHas OKPYXHOCTH TPEYTroJIbHUKA.

8 KUIIACC

YereipéxyronsHuku. [lapamnenorpamm, €ro npu3Haku M CBOMCTBA. YacTHbIE cilydau
napajieorpaMmMoB (MPSMOYTOJIBHUK, POMO, KBaapar), WX MpHU3HAKUW W CBOMCTBa. Tpamerus,
paBHOOOKas Tpamenus, e€ CBOKWCTBa U Mpu3Haku. [IpsiMmoyronpHast Tpaneus.

Memoo yosoenuss meouansi. [lenmpanvuas cummempus.

Teopema @aneca u meopema o nponopyuoHarbHelx ompeskax. CpeaHue IJIUHUU

8 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3y4acMoro mMarepuala.



TPEYroJIbHUKA U Tpaneuuu. [lenmp macc mpey20ivHuKa.

Ilooobue mpeyzonvrukos, koa¢hguyuenm nooobus. Ilpusnaku nodobus mpey2oibHUKOS.
[Tpumenenue moo0us MPH pelICHUH MPAKTUYECKUX 3a/1a4.

CaoiicTBa miomaaeit reomerpudeckux ¢uryp. Gopmynsl Ui IIIOMAAN TPEYTrOJbHUKA,
napajuieniorpamma, pom6a u tpanernuu. OTHOIIEHHE IO e Mo J00HBIX Guryp.

Boruncnenue miomaaeil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. IIpumenenne teopemsl [ludaropa mpu pemeHnn MpaKTHYECKUX
3ajad.

CuHyC, KOCHHYC, TaHF€HC OCTpPOro yIjla NpsSIMOYIOJILHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. Tpuronomerpuueckue GpyHkum yriioB B 30°, 45° u 60°.

Brnucannble M NEHTpaJIbHBIE YIVIBI, YrOJI MEXAY KacaTelIbHOM M XOPAOWU. YTIIBI MEXKIY
XOp/IaMH U CeKyIIMMHU. BrincanHble U onucaHHble YeThIPpEXYroJIbHUKH. B3aumMHoe pacnosioskenue
nByX okpyxHoctell. Kacanue okpyxHocreit. O01ye kacaTeabHble K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreHc yrioB ot 0° mo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOXJeCcTBO. DOPMYIIBI IPUBEICHHUS.

Pemenne TpeyronpHMKOB. TeopemMa KOCHHYCOB U TeopeMa CHHYCOB. Pemrenue
MPAKTUIECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX INEMEHMO8.

Teopema o npoussedenuu ompesko8 Xxopo, meopemvl 0 NPOU3BEOEHUU OMPEIKOE CEKYUIUX,
meopema o Keaopame KacameibHOLL.

Bekrop, mmuHa (MOIynb) BEKTOpa, COHANpAaBICHHBIE BEKTOPBI, MPOTHBOTIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluu Haj
BekTOpamu. Pa3nokeHue BeKTOpa Mo JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MpOU3BeIeHNE BEKTOPOB, MPUMEHEHHUE JIJIsl HAXO0KICHUS JIMH U YIJIOB.

JlekapTOBbl KOOPAMHATHI HA IUIOCKOCTU. YpasHeHus npamou W OKPYKHOCTH B
KOOpJMHATaX, MepeceuyeHrne OKPY>KHOCTEH U NpsAMBIX. MeTo1 KOOpJMHAT U €ro MIpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JIJIMHA OKpYyKHOCTU. ['pagycHas u paguaHHast Mepa yria,
BBIYMCIICHUE JIMH OyT OKpykHocTeil. [Inomanp kpyra, cektopa, cermeHTa.

Heuoicenuss  naockocmu U @HympewHue — cummempuu  gueyp  (I1emeHmapHvle
npeocmasnenus). Ilapannenvhwiii nepernoc. Ilosopom.

I[TPUMEPHAS PABOYA ITPOT PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
7-9 KJIACCBI

Iles n3yvyenust yuedGHOI0 Kypca

B coBpemeHHOM 1IM(PPOBOM MUPE BEPOSITHOCTb M CTATUCTHKA IPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOUYKH 3PEHUS NMPAKTHUECKUX NPUIOKEHUH, TaK U UX POJIM B 00Opa30BaHUH.
Kaxplii 4enoBeK NOCTOSTHHO IPUHUMAET PELIEHHUS HA OCHOBE MMEIOIINXCS Yy HETO JaHHbIX. A 71
00OCHOBaHHOTO MPUHATHS pELIEHHS B YCIOBUSAX HEJOCTaTKa WM M30bITKa WHGpOpManuu
HE00X0/IMMO B TOM YHCJIE XOpOWO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE
MblIlIUIeHHE. FIMEHHO MO3TOMY OCTpO BCTaja HE0OX0AUMOCTh C(OPMHUPOBATH Y 00YJAIOLIUXCS, B
ToM uyucie obydaromuxcs ¢ 3IIP, ¢yHKUMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOs B
KaueCTBE HEOTHEMIIEMOM COCTABIIAIOIIEN YMEHHE BOCIIPUHUMATh U KPUTUYECKH aHAIM3UPOBATH
nH(pOpMAIINIO, MPEICTABICHHYIO B Pa3lMYHbIX (hopMax, MOHUMATh BEPOSITHOCTHBIA XapakTep
MHOTHX pPEaJbHBIX IPOLIECCOB U 3aBUCHUMOCTEH, MPOU3BOAUTH IPOCTEHIINE BEPOSITHOCTHBIE
pacuérbl. 3HaKOMCTBO C OCHOBHBIMH NPUHIIMIIAMH cOOpa, aHaIu3a U MPEACTaBICHUS JaHHBIX U3
pa3nuyHbIX cep KU3HM 00IIecTBa U TOCYAAPCTBA MPUOOIIAET 00YJAIOUINXCS K OOIECTBEHHBIM
UHTEpPECaM.



B crpykrype mporpaMmel ydeOHOro kKypca «BeposiTHOCTP M CTaTUCTHKa» OCHOBHOM
LIKOJIbI BBIAETIEHBI CIEAYIOIIME COIEpKaTENbHO-METOAMUECKHE IMHNN: «IIpeacTaBienne 1aHHbIX
U OmMcaTeNlbHAs CTaTUCTHKa»; «BeposSTHOCTBY; «DneMeHThl KoMOWHATOpukm»; «BBeneHue B
TEOpHIo TpadoBy.

Copnepxanune nuHuu «llpencraBieHue JaHHBIX U ONUCATENbHASI CTATUCTHKA» CIIY)KUT
OCHOBOH 11 (HOPMUPOBAHHS HABBIKOB pabOTHI ¢ MHPOPMALUEH: OT YTEHUS M MHTEPIPETALIUU
nHpopManuy, MPEACTaBICHHOW B Tabnwmax, Ha guarpamMmmax u rpadumkax mo cOopa,
IIPE/ICTaBICHMS] U aHaJIN3a JAHHBIX C UCIOJIb30BAaHUEM CTaTUCTUUYECKUX XapaKTEPUCTUK CPEIHUX
u pacceuBaHus. Paboras c¢ paHHbIMH, oOydaromuecs c¢ 3I[IP yuarcs cuuTeiBaTh U
UHTEPIPETUPOBATh JaHHbIC, BbIABUIaTh, apryMEHTUPOBaTb M KPUTHKOBATh IpOCTEHIlINE
THIOTE3bl, PasMBIIUIATh HaJ (aKTOpPaMH, BHI3BIBAIOIIMMH W3MEHYMBOCTb, M OLEHHBATh HX
BIIMSIHUE HA pacCMaTpUBAaEMbl€ BETMYMHBI U MPOLIECCHI.

NHTynTHBHOE  mpeACTaBIeHHME O  CIy4alHOM  M3MEHUYMBOCTH,  HCCIEAOBAHUE
3aKOHOMEPHOCTEH M TEHIACHUMN CTAHOBUTCS MOTHUBHUPYIOIIEW OCHOBOW JUISl U3YYEHHsI TEOPUHU
BeposiTHOCTEeH. bosbimoe 3naueHue s obydwaromuxcst ¢ 3[1P 3mecs mmeroT mpakTudeckue
3aJlaHusl, B YaCTHOCTH OMBITHI C KJIACCUUECKUMHU BEPOATHOCTHBIMHU MOJIEIISIMU.

[TonsiTHE BEpOSATHOCTH BBOJUTCS Kak Mepa MpaBaonojo0ust ciaydaiHoro coobitus. lpu
n3ydeHun kKypca oOydarommuecs: ¢ 3[IP 3HaKoMSATCS ¢ TPOCTEUITUMU METOJaMHU BBIUYMCICHUS
BEPOSITHOCTEH B CIIydalHBIX IKCHEPUMEHTaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU UCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, ITO3BOJISIFOIIIMMHU CTaBUTh U pelaTh 0oJiee CIoKHbIE 3a1a4l. B kypc
BXOJIIT HA4YaJbHBIE MIPEJICTABICHUS O CITy4YallHBIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

Taxke B pamMKax 3TOr0 Kypca OCYIIECTBISIETCS 3HaKOMCTBO oOyuarommxcsi ¢ 3[IP ¢
MHO>K€CTBAMHU M OCHOBHBIMH OIE€palsIMU HaJ MHO>KECTBaMHU, PacCMaTpUBAIOTCA MPUMEpPHI
IIPUMEHEHMS U1l PEIIEHUS 3a/1a4, a TAKKE MCIIOIB30BAHNS B APYrUX MaTEMATHYECKUX KypcaxX H
Y4eOHBIX MpeIMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax u3yvaerca Kypc «BepoATHOCTh M CTaTUCTHUKA», B KOTOPBIA BXOMST
paznensl: «IIpeacrapienue JaHHBIX U ONKCATENIbHAs CTATUCTHKAY; «BeposSTHOCTEY; «neMeHThI
KOMOMHATOPUKNY; «BBeneHne B Teoputo rpagopy.

Ha u3ydenue ganHoro kypca oTBoAUT 1 ydeOHBIN yac B HEJEI0 B TEUEHHE KaXKJI0Tro rojia
o0y4enus, Bcero 102 yueOHBIX Yaca.

COAEPXAHUME YUEBHOI'O KYPCA (ITO TOJAM OBYYEHUNS)

7 KJIACC

[IpencraBnenue NaHHBIX B BHJE TAOJWI, aAuarpamm, rpadukos. 3amosiHeHHe TaOJHil,
YTEHHUE U MOCTPOCHHE Auarpamm (CTOJOUKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHue rpaduxon
peanbHBIX TMpoiieccoB. M3BiedeHne WHPOPMALMU U3 JUarpaMM M TaOJUI], HCIOJIb30BAaHHE H
WHTEpIpETaIHsl TaHHBIX.

OmnwucatenbHasi CTATUCTHKA: CpeiHEe apuPMETHIECKOe, MeIaHa, pa3Max, HauOoJIbIlee 1
HaMMEHBIIIEe 3HAYCHUSI HA0Opa YMCIIOBBIX JaHHBIX. [IprMepbl ClTy4aliHOW U3MEHYHBOCTH.

Cnyuatinwiii d9Kcnepumenm (onvlm) u ciyuaiiHoe cobvimue. Beposmuocms u ywacmoma.
Ponv manoseposmubix u npaxmuuecku O0OCMOBEPHbIX COOLIMUL 8 Npupooe u 6 obwecmee.
Monema u uzpanvhas kocme 6 meopuu 6eposimuocmer.

I'pag, sepwuna, pebpo. Cmenens sepuiunsl. Yucio pébep u cymmapHas CmeneHs 6epuiuH.
IIpeocmasnenue o ceaznocmu epagha. Llenu u yuxnol. Ilymu 6 epaghax. O6x00 epagha (3tinepos
nymy). Ilpeocmasnenue 06 opuenmuposannom epage. Pewenue 3a0au ¢ nomowvio 2paghos.

4 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YYCHUEC KOTOPLIX MMPOBOJUTCA B O3HAKOMUTCIbHOM IIJIAHC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3y4acMoro mMarepuala.



8 KVIACC

[IpencraBnenne JaHHBIX B BUJIE TaOJIUI, TUarpaMm, rpadukoB.

MHOX€ecTBO, 3JIEMEHT MHOXECTBa, MOAMHOXeCTBO. Orepauuu HaJl MHOKECTBAMU!
oObenuHeHne, mepecedyeHue, gonoiaHeHue. CBoiicTBa omepauuii Hajg  MHOXECTBAMU:
IIEPEMECTUTENNBHOE, COYETAaTENbHOE, paclpeAeauTeNIbHOe, BKIoueHus. Vcnosb3oBaHue
rpauuecKoro MPEICTaBICHUSI MHOKECTB JUISl OTIMCAHMSI PEaJbHBIX MPOIIECCOB U SBJICHUH, MPH
pelIeHnH 3aau.

Hsmepenue pacceusanus oanmvix. Jucnepcus u cmanoapmuoe OMKIOHEHUe YUCLO8bIX
Habopos. J{luazpamma pacceusanus.

OneMeHTapHble COOBITHSI CitydaifHOro ombiTa. CiydaifHble coObITHS. BeposTHOCTH
coObITHI. OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU cOOBITHsIMU. CitydaiiHblii BEI00p. CBsI3b
MEXY MaJOBEpPOSITHBIMU U MPAKTUUYECKU JTIOCTOBEPHBIMU COOBITHSIMU B MPUPOJE, OOIIECTBE U
HaykKe.

lepeso. Ceolicmea Oepesbes: eOUHCMBEHHOCMb NYMU, CYWECMEO8AHUE BUCAYEl
BEPULLUHDL, CB8A3b MENHCOY YUCTOM 8epULUH U yuciom péodep. Ilpasuno ymnoscenus. Pewenue 3a0au
¢ nomowwio epaghos.

Ilpomusononooscuvie cobvimus. [luacpamma Oiinepa. ObveouneHue u nepecedeHue
coovimuti. Hecoemecmuvie coovimus. Dopmyna crodxicenus eposmuocmeu. Yciosnas
gepossimuocms. Ilpasuno ymnoowcenus. Hezasucumvie cobvimus. [lpedcmasnenue sxcnepumenma
6 suoe oepesa. Pewenue 3a0au na naxooicoenue eeposimuocmeti ¢ NOMOWbIO 0epesa CIYUAUHO20
aKCnepumenma, ouazpamm Jiiepa.

9 KJIACC

[IpencraBienue naHHBIX B BUJE TAaOIUL, quarpamm, rpadukoB, HHTEPIPETALHS JAHHBIX.
UreHnue u noctpoeHue Tadiuil, uarpamm, rpauKkoB 1Mo peagbHbIM JaHHBIM.

[TepectanoBku u (akropuan. CoueTaHuss U YUCIO coueTaHuu. Tpeyeonvruk Ilackans.
Pemenue 3aaay ¢ ucnosib30BaHUEM KOMOMHATOPUKH.

T'eomempuueckas eepoamuocmo. Cnyuatinolil 86100p MOUKU U3 Pueypsl HA NIOCKOCMU, U3
ompe3Ka u u3 0y2u OKPY*CHOCMU.

UcneiTanue. Ycnex u Heynava. Cepus UCNBITAHUH 10 IEPBOTO ycrexa. Cepusi HCIIBITaHUMA
bepnymu. BepostHocTu coObITHI B cepuu HcibITaHUuK bepHyu.

CnyyaiiHas BelMYMHA U paclpelieieHne BeposTHOCTeH. MareMaTH4yeckoe OXUIAHHUE U
mucnepcusi. [IpuMepsl MaTeMaTHYecKOro OXHUAAHUS KaK TEOPETUYECKOrO CPEJAHEro 3HaueHUus
BEITMYMHBI. MaTeMaTuuecKoe OKUJaHue U TUCIePCUs CIIy4allHOM BETMYHUHBI «UUCIIO YCIEXOB B
cepuu UcHbITaHUuM bepHymm.

[TonsiTre o 3akoHe OonpIIMX uKcen. M3mepenne BeposiITHOCTEH ¢ MOMOIIBI0 YacToT. Poib
Y 3HaYCHHE 3aKOHA OOJIBIINX YHCET B MPUPOJE U OOIIECTBE.

IIpumepHBbIe KOHTPOJIBHO-H3MEPUTEIbHbIC MATEPHAJIBI

IIpoBeneHne OLIEHKM JMOCTHXKEHUH IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS Y4eOHOTO
IpeaMeTa MPOBOAUTCS B (JOPME TEKYILET0 U pyOeKHOTO KOHTPOJISI B BUJIE: KOHTPOJIbHbIE PA0OTHI,
CaMOCTOSITENIbHbIE Pal0OThI, 3a4eTbl, MaTEeMAaTUYeCKUEe JAUKTAHTBI, NPAKTUYECKUEe paboTHl,
MMACbMEHHBIM OTBET 0 MHAUBUAYaIbHBIM KapTOUKaM-3alaHUSIM, TECTUPOBAHUE.

Hns  obyuaromuxcs ¢ 3[IP Bo3MOXHO uH3MeHeHHE (QOPMYIUPOBKM 33/JaHUl Ha
«TIOILIATOBYIO»,  aJalTalMio  IpelaraeMoro oOydamoomemMycss TeCTOBOro  (KOHTPOJIbHO-
OILIGHOYHOI'0) MaTepuaia: HCHOJIb30BAHWE YCTHBIX M NMHCBMEHHBIX WHCTPYKLIMH, YHpOIIEHUE
JUTMHHBIX CJIOXKHBIX (POPMYIUPOBOK MHCTPYKIMH, pELIeHHe ¢ OMOopoi Ha aaropuTM™, obpasel,
MCIOJIb30BAHUE CIIPABOYHON MH(OPMAIHH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YVYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUM A



JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBaLMs K OOyYeHHMIO MaTeMaTHKe M LEeJICHANPABICHHOW I03HABaTEIbHON
NESITENIbHOCTH;

MIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 IPAKTHYECKYIO JEATEIbHOCTb,
TpeOYIOLIyI0 MaTEeMATHIECKUX 3HAHUH, B TOM YHCJIE YMEHUE YUUTHCS y APYTHUX JIIOJICH;

CIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHTYAIMIO, OBITh TOTOBBIM JCHCTBOBATH B
OTCYTCTBHE FapaHTHH yCIIeXa;

ciocoOHOocTh oOydaromuxcsi ¢ 3[IP k oco3HaHmio cBOMX AE(DUIIMTOB U TPOSBICHUE
CTPEMJICHUS K UX [IPEOJIO0JICHHIO;

CIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTH JIOCTHKMMBIE LIEJIH;

YMEHHE pa3inyaTh yueOHbIe CUTYalllt, B KOTOPbIX MOKHO J€HCTBOBATh CAMOCTOSITENIBHO,
U CUTyallUd, TI/Ie€ CIEeAYeT BOCHOJIb30BaThCS CHPAaBOYHOM HHGOpMalued WIM JApyruMu
BCIIOMOTaTEJbHBIMU CPEACTBAMY;

CIIOCOOHOCTh NEPEHOCUTH NOJYYEHHBIE B X0I€ 00yUEeHMsI 3HaHUS B aKTYaIbHYIO CUTYallHIO
(Ipu peleHny JKUTEHCKUX 3a/1a4, TPeOYIOIMX MaTeMaTUYECKUX 3HAHU );

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUSAX U ITPABUIIaX IPOBEIEHUS IPOMEKYTOUHON
1 UTOTOBOM aTTECTaIlUU;

OBJIaJIEHUE OCHOBaMH (PMHAHCOBOI rPaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

Ognadenue yHugepcanbHblMu yueoHbIMU NOZHABAM ETIbHBIMU OCUCH BUAMU:

YCTaHABJIMBATh MNPUYHUHHO-CICACTBCHHBIC CBA3HM B XOAC YCBOCHHA MATEMATUYCCKOI'O
MaTepuana;

BBISBIIATH Ae(OUITUT TAHHBIX, HEOOXOAMMBIX JIJIsl pEIICHHsI IOCTABJICHHOW 3a/1a4H;

C TIOMOIIBIO YUUTENISI BBIOUPATh CIIOCO0 pPEIICHUS MaTeMaTHYECKOM 3a1aun (CpaBHUBATH
BO3MOJKHBIC BAPUAHTHI PEIICHHS);

MPUMEHATh U TIPeoOpa30BhIBATh 3HAKH W CHMBOJIBI B XOJIC PEIICHHS MaTEeMaTHYEeCKUX
3ajay;

yCTaHaBIIMBaTh KCKOMOE U JIAHHOE TIPU PEIICHNH MaTeMaTHYEeCKOH 3a/1a4H;

MMOHUMATh U UHTEPIPETHPOBATH HH(OOPMAIIHIO PA3THYHBIX BUAOB U POPM IPEICTABICHUS;

WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a41 TpaPUUECKUMH CXEMaMHU;

3P PEKTUBHO 3alIOMUHATH U CHCTEMATU3HPOBATh HH()OPMAIHIO.

MOHMMAaTh W HCIOJB30BaTh MAaTEMaTHYECKHE CpEACTBA HarJIOHOCTH (Tpadukwy,
JMarpaMMbl, TaOJIUIBI, CXEMBI U JIP.) UTS WILTIOCTPAIMH, HHTEPIPETAINHU, apryMEHTAIINH.

Osnadenue yHusepcanbHvlMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

OpPraHu30BBIBATh YUEOHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATCIBLHOCTh C YUUTEIEM M
CBEPCTHHKAMH B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJHUTh O0IIHE cIOCcOObI padOThI; paboTaTh B IPYIIIE: HAXOIUTh
oOriee perieHue 1 pa3periaTh KOHQJIMKTHI Ha OCHOBE COTJIACOBAHHMS TIO3UIUI U y4ETa HHTEPECOB;
ciymarh naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAMBATh CBOE MHCHUE;

MPOTHO3UPOBATh BO3HMKHOBEHHE KOH(DIMUKTOB MPH HAJMUYUU PA3HBIX TOYEK 3pEHUS U
pazpemiats KOH(MINKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3HIINN BCEX YUACTHUKOB;

apryMEHTHUPOBATh CBOIO TO3HIIMIO U KOOPAMHHUPOBATh €€ C MO3UIUSAMHU MApTHEPOB B
COTPYIHHYECTBE MIPH BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JesITeNbHOCTH;

BBITIOJIHATH CBOIO 4YacThb palOThI, JOCTHUTaTh KAueCTBEHHOTO pe3yibTara W
KOOPJIUHUPOBATH CBOU JEHCTBUS C IPYTUMU YJIeHAMU KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI TPOIYKT.

Osnadenue ynugepcanibHoIMu Y4eOHbIMU PECYTAMUBHOIMU OCUCHBUAMU .

CTaBUTh IIeNIM, BBIOMpPATh ¥ CO3[aBaTh AQITOPUTMBI JJS  peIIeHUs Yy4eOHBIX
MaTeMaTHYeCKUX MpooIem;



IJITAHUPOBaTh M OCYIIECTBJIATH JESTEIIBHOCTb, HANpPABJICHHYIO HA pEIICHUE 3a]a4
HCCIIEIOBATENBCKOrO XapaKTepa.

dbopMmynupoBaTh M yIEp)KHMBAaTh  Yy4eOHYIO  3adady, COCTaBIATh IUIAH U
MOCJIE0BATEIBHOCTD JCHCTBUIA;

OCYIIECTBJISATh KOHTPOJIb 110 00pa3ily 1 BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBI;

KOHTPOJIMPOBATH MPOIIECC U PE3YJIbTAT YIEOHOW MaTeMaTUUYECKOM JIeATeIbHOCTH;

aJICKBaTHO OIICHUBATH MPABUIHHOCTH HITM OIIMOOYHOCTH BBITIOJIHEHUS yUeOHOU 3a1a4u, e€
O0OBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PeIICHHUS,

CJIMYaTh CIOCco0 JCUCTBUS U €T0 PE3yNbTAT C 33JaHHBIM 3TAJIOHOM C IEJIbI0 0OHAPYKCHUS
OTKJIOHCHHMH M OTJIWYMI OT 3TajJOHA.

MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH MIPH PEIICHUN YUCOHOM 3a/1a4u;

MMOHMMATh TPHUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMbIil pe3ynbTaT
NESITETFHOCTH, ONPEACIATh MO3UTHUBHBIE H3MEHEHUSI M HAIIPaBJICHU, TPEOYyIOIMKe naabHenIen
paboThI;

peryaupoBaTh CIIOCOO BBIPAKEHUS SMOITUH.

NPEAMETHBIE PE3YJIbTATHBI

Pe3ynbratel ocBoeHus yueOHOTO peameTa «MaTemaTHKa (BKItoyas anredpy, FreoMeTpHio,
BEPOSITHOCTh M CTaTUCTHUKY)», paclpejeieHHble MO rojamM o0ydeHus, (popMyIupyroTcs Mo
MPUHIMITY 100aBIE€HUS HOBBIX PE3yIbTaTOB OT TroJia K rojly, y’K€ Ha3BaHHBbIE B MPEIbIIYLIUX
rojax MO3MIMM, KaK MPaBUJIO, JIOCIOBHO HE MOBTOPSIOTCS, HO YYUTHIBAIOTCS (PE3y/IbTaThl
OYEepeIHOr0 ro/ia Mo YMOJYaHUIO BKIIIOUAIOT PE3YJIbTAThI MPEAbIAYILINX JIET).

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHH S IIPUMEPHOM

PABOYEN [TPOI'PAMMbI KYPCA «MATEMATUKA»

(ITO TOAAM OBYYEHUMA)

OcBoenne ydueOHOro Kypca «Maremaruka» B 5—6 KiaccaXx OCHOBHOUM IIKOJIBI JIOJDKHO
obecneunBaTh TOCTHKEHHUE CIEAYIOIMINX MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTAaTOB:

5 KJIACC

Yucna u evruucnenusn

OpHeHTHPOBAaThCS B IMOHATHSAX M OINEPUPOBaTH Ha 0a30BOM YpPOBHE TEPMHHAMHU,
CBSI3aHHBIMU C HATypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMH U JICCATHUYHBIMU APOOSIMH.

CpaBHUBATH W YIOPSAI0OYUBATH HATypaIbHBIC YMCIIA, CPABHUBATh B MPOCTEHIINX CITydasx
O0OBIKHOBEHHBIE APOOH, IECATUIHBIC APOOH.

COOTHOCUTh TOYKY Ha KOOPJMHATHOW (YHCJIOBOW) MPSIMOM C COOTBETCTBYIOUIMM Ci
YHCIIOM U M300pakaTh HATypaJbHBIC YHACIIa TOUKAMH Ha KOOPIWHATHOM (YMCIIOBOM) MPSMOM.

BbImonHaTh apupMeTHUECKHE NSHCTBUS C HATYpPaJIbHBIMU YHUCIAMHU, C OOBIKHOBEHHBIMU
IpoOSMU B TIPOCTEHIIIUX CITydasiX.

BBINONIHATE IPOBEPKY, TPUKUIKY PE3YIIbTaTa BHIYHCICHHA.

OxkpyryiaTh HaTypaibHbIC YHCTIA.

Pewenue mexcmosgoix 3aoau

Pemath TekcTOBBIE 3a7aUM apUPMETHUECKUM CIIOCOOOM U C TIOMOIIbI0 OPraHU30BAHHOTO
KOHEYHOTOo mepebopa BceX BO3MOXKHBIX BapHAaHTOB (IIPU HEOOXOJIMMOCTH C HaMpPaBIISIONIEH
ITOMOIIIBIO).

Pemats 3a1auu, coneprkaiire 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEeM,
paccTosiHMe; 1I€Ha, KOJHYECTBO, CTOMMOCTH (NP HEOOXOAMMOCTH C HCIOJIh30BAaHUEM
CIpaBOYHON MHGPOPMAITUH).

Hcnonb30BaTh KpaTKue 3aluCcH, CXeMbI, TaOIUIIbI, 0003HAUYCHUS IIPH PEIICHUH 3a]ay.

[Tonk30BaThCsl OCHOBHBIMU €IMHHIIAMU M3MEPEHHUS: 1IEHBI, MACChl; PACCTOSHHSI, BPEMEHH,
CKOPOCTH; BBIpaKaTh OJHU €AMHUIIBI BETMUUHBI Yepe3 Ipyrue (Mpu HeoOX0AUMOCTH C OTIOPOid Ha
CIPaBOYHYIO HH(OPMAIIHIO).



W3BnekaTh MHGPOpPMALNIO, MPEICTABICHHYIO B TaONUIle, Ha CTOJIOUATOW IuarpaMmme,
MHTEPIPETHUPOBATH MIPECTABICHHBIC JAHHBIE, UCIIOJIb30BaTh JAHHbIC IIPH PEIICHUN 3a/1a4.

Hacnaonan zeomempusn

[Tonb30BaTbcs TEOMETPUYECKUMHU MOHATUSMH: TOYKa, MpsiMas, OTPE30K, Jyd, YroJl,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTH TIpUMEpPHI OOBEKTOB OKPYKAIOMIETO MHpPA, UMEIOIMUX (HOpMYy H3YUEHHBIX
reOMETPUIECKUX (HUTyp.

Hcnonp30BaTh TEPMUHOJIOTHIO, IPH HEOOXOIMMOCTH IO BU3YaJILHOU OIOpE, CBA3aHHYIO C
yriaaMy: BEpUIMHA, CTOPOHA; C MHOTOYTOJIBHMKAMH: YroJ, BEpIIMHA, CTOPOHA, JWArOHAajb; C
OKPY>KHOCTBIO: pajinyc, TMaMeTp, LIEHTP.

N300pakaTs n3y4eHHbIE TeoMeTpruYecKre (pUrypbl Ha HETMHOBAaHHOM U KJIeT4aToil Oymare
C TIOMOIIBIO IIUPKYJIS U JTUHEHKH (TTOCJIe COBMECTHOTO aHAN3a).

HaxomuTh AMWHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TMOMOIIBIO0 JIMHEHKH,
CTPOMTH OTPE3KH 3aIlaHHOH JITMHBI; CTPOUTH OKPYKHOCTB 33JaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIIIOB MPSIMOYTOJIBHHUKA, KBAAPATa TS X MTOCTPOCHUS,
BBIUMCIICHUS TUIOMIA/IN B IEpUMETPa.

Bbraucnare nepuMeTp M IIIoMaab KBaapara, npsiMoyrojibHIKa, (PUTYp, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4uciie Guryp, n3o00pak€HHBIX Ha KJIeT4aToi Oymare.

[Tomb30BaThCsl OCHOBHBIMH METPHYECKUMH CIHHUIIAMH W3MEPEHUS JUTHHBI, TUIOMIAIH;
BbIpa)KaTh OJHM €AWHHULIBI BEJIMYMHBI dYepe3 JApyrue (Mpu HEOOXOTUMOCTH C OMNOpPOM Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Pacnio3znaBate mapannenenunes,, Ky0, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpo
rpaHb, U3MEPEHUS; HAXOJUTh U3MEPEHUs TTapajuiesienuIeaa, Kyoa.

Brruucnsate 00p€M Ky0a, mapasuienenurena 1mo 3aJaHHbIM U3MEpPEHUsM (C OTOpoi Ha
AITOPUTM YUEOHBIX TIEUCTBUH), TOJIB30BATHCS CAMHUIIAMYU U3MEpEHUs 00bEMa.

Pemath HecnoxHbIE 337a4l Ha U3MEPEHHE T€OMETPUUYECKUX BEJIMYUH B MPAKTHUYECKUX
cuTyanusx (mpu He0OX0AMMOCTH C BU3yaJIbHOMN OIOPOH ).

6 KJIACC

Yucna u eviuucnenusn

OpHueHTHpPOBATECSI B TOHATHSAX M OINEPUPOBAaTH Ha 0a30BOM YypPOBHE TEPMHHAMHU,
CBSI3aHHBIMHU C PA3JIMYHBIMH BUAAMH YHCENI M CHOCO0aMHU HMX 3alUCH, HMEPEXOIUTH (ECIH 3TO
BO3MOJKHO) OT OTHOW ()OPMBI 3aIIMICH YHUCTIa K APYTOi.

CpaBHUBaTh W YIOPSAOYMBATH IENbIC YUCIA, OOBIKHOBEHHBIE U JIECATUYHBIC JpOOH,
CPaBHMBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BemmonHaTe  apudmerndeckue AEHCTBHS C HATYpaJbHBIMH UM IEIBIMH  YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATHYHBIMH JPOOSIMHU, ITOJIOKHUTEIBHBIMHU U OTPUIATEIIEHBIMH YHCIIAMH.

BbruncnsaTe 3Ha4eHUS YUCIOBBIX BRIPAKECHUI, BBITTOJIHATH IPUKUIKY U OLICHKY pe3yJIbTaTa
BBIYNMCIICHUH; BBINIOJHATh NpPeoOpa3oBaHUs YWCIOBBIX BBIPOKCHHH Ha OCHOBE CBOWCTB
apUPMETHUECKUX JCHCTBHA.

COOTHOCHTh TOYKY Ha KOOPJMHATHOM NPSAMOH C COOTBETCTBYIOIIMM €H YHCIOM |
n300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON MPSAMON, HAXOJUTh MOy b YUCIIA.

CoOTHOCUTH TOUKH B IPSIMOYTOJIBHOM CUCTEME KOOPJIUHAT C KOOPAMHATAMH ITON TOUKH.

OKpyriasaTh 1enble yhciaa U AeCATHUHbIEe JIpoou (1o oOpasily), HaXOJUTh MPUOIMKEHHS
qucen.

Yucnoevie u OyKeeHHbIE GLIPAIICEHUA

OpueHTHpOBAaTbCA B MOHATUSAX M ONEpPUpPOBaTh Ha 0a30BOM YpPOBHE TEpPMHHAMH,
CBSI3aHHBIMU C 3aIIMCHIO CTETEHU YHUCIIA, HAXOIUTh KBaJApaT M KyO YMClia, BBIYUCIAT 3HAUEHUS
MPOCTEHIINX YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTETICHH.

[Tonp30BaThcs MpHU3HAKaMM JIEIUMOCTH (TP HEOOXOJMMOCTH C OMOPOH Ha alropuTM
MpaBUJIa), PACKJIabIBaTh HATYypalbHbIE YHCIIA HA IPOCTHIE MHOKHUTEIIH.

Ionv306ambca macuimabom, COCTABIISATh IPOIOPLUU U OTHOLLIEHUS.



Hcnonb30Bath OYKBEI 17151 0003HAUEHUS YMCEN TIPH 3aIMCH MATEeMAaTHICCKIX BBIPAKCHHIM,
HaxOJIUTh 3HAYCHUS! OYKBEHHBIX BBIPAXKEHUU, OCYIIECTBISIE HEOOXOIUMBIE TMOJCTAaHOBKH U
npeoOpa3oBaHus (C OMOPO HA aANTOPUTM YUEOHBIX ACUCTBUH).

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoguix 3aoay

Pemrate MHOTOIIAroBble TEKCTOBBIEC 33/1a4d apUPMETHUIECKUM CIIOCOOOM C OTOpOi Ha
BOIIPOCHBIH IIJIaH.

Pemate mpocreiimme 3amaur, CBS3aHHBIE C OTHOIICHUEM, MPOTOPIHUOHAIBHOCTHIO
BEJIMYMH, TPOLICHTAMH; PElIaTh TPU OCHOBHBIC 337]a4i HA IPOOHU U IIPOLICHTHI.

Pemarp 3ajmaum, coneprkaiivie 3aBUCUMOCTH, CBSI3bIBAIOLIME BEIMYUHBI: CKOPOCTD,
BpeMsi, pacCTOsSHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTH; IPOU3BOJUTENBHOCTb, BpeMs, 00bEMa
paboTHI, UCTIONB3Ys apU(PMETUUECKHE IEUCTBUS, OIICHKY, MPUKHUIKY; MOJIb30BaThCS €AMHUIIAMU
M3MEPEHUS] COOTBETCTBYIONIUX BEITHYHH.

CoctaBiiaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 33/1a4H MOCJIE COBMECTHOIO aHAIN3a.

N3Bnekats nHPOpMaIMIo, MPEACTABICHHYIO B TaOIHIaX, HA JIMHEWHON, CTOJIOYATON W
KPYTrOBOM JuarpaMMax, UHTEPIPETUPOBATh MPEACTABICHHBIC JaHHbBIC; HCIOJb30BaTh JAHHBIE
MIPU PEIICHUH 3a/1a4.

[IpencraBasTs HHPOPMAIUIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

Haznaonan zeomempus

[IpuBoUTE TIpUMEPBHI OOBEKTOB OKPYXKAIOIIETO MHUpPa, MUMEIMUX (HOpMYy H3yYEeHHBIX
TEOMETPUUECKHUX TIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYpP, TMPUMEPHI PaBHBIX U CHUMMETPUYHBIX
¢buryp.

N3obpaxaTes ¢ MOMOIIBIO MUPKYJISA, JWHEWKH, TPAHCIOPTHpPAa HA HEJIMHOBAHHOW U
KJIeT4aTol Oymare W3y4YeHHbIC IUIOCKHE TeoMeTpuueckre GUrypsl W KOHQUTYypalu,
CUMMETpUYHbIE (QUTYPHI.

Nwmerts nmpencTaBieHne 0 TeOMETPUUECKUX MOHITUAX: PABEHCTBO (PUTYp, CUMMETpHS, OCh
CUMMETPUH, [IEHTP CUMMETPHUHU.

Haxonuth BenMYUHBI YIJIOB M3MEPEHUEM C IMOMOIIbBI0 TPAHCIOPTHUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJTMYMHBI, [T0JIb30BAThCS MIPU PELLICHUH 3a/1a4 IPayCHON Mepoil yrioB; paclio3HaBaTh
Ha YepTekKax OCTPHIN, MPsIMOH, pPa3BEPHYTHIN U TYIOW YIJIbI.

BbruncnsaTe UIMHY JIOMaHO#, MEepUMETp MHOTOYroJIbHHMKA, IOJIb30BaThCs €IWHULIAMU
W3MEpEeHUs JJIMHbBI, BEIPAXKaTh OJHU €UHHIIBI H3MEPEHUS JUIUHBI Yepe3 Apyrue.

Haxoautb, ucnosnb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMS TOUKaMH, OT
TOYKH JI0 MPSMOH, [UTMHY ITyTH Ha KBaJAPATHOU CETKe.

Boruncnate minomanp (Uryp, COCTaBIEHHBIX M3 MPSIMOYTOJIbHHUKOB, HCIOJB30BaTh
pa30bueHre Ha MPSMOYIOJbHUKU, HAa pPaBHbIE (PUTYpHI, JOCTpaWBaHHUE OO MPSMOYTOJIbHUKA;
MOJIb30BAThbCSl OCHOBHBIMHU €IMHULIAMU M3MEPEHUsS IUIOIIAIN; BBIpAXaTh OJHU EIUHUIIBI
U3MepeHusl IUIOMIa[ud 4Yepe3 Jpyrue (mpu HEoOXOJUMOCTH C OMNOpPOM Ha CIPaBOYHYIO
nH(pOopMaITHIO).

PacrioznaBath Ha MOJENSIX M M300paKEHUSX TUPAMUY, KOHYC, IIUIMH]IP, UCTIOIB30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N3o00paxkaTh Ha KiIeT4aToi Oymare mpsiMOYTOJIbHBIN Mapaienenure].

Boruncnsate 006EM MPSAMOYTOJIBHOTO MapajuieNienunena, Kyoa, moib30BaTbcs OCHOBHBIMU
eIMHUIIAMU U3MEpeHHs 00bEMa; BbIpaxaTh OJHU €IMHHULBI U3MepeHHs 00bEéMa uepes pyrue (¢
OTIOpPO¥ Ha CTIPABOYHYIO HHPOPMAITHUIO).

Pemrate HecnoKHbBIE 33]]a4l HA HAXOXKJIECHUE T€OMETPUUYECKUX BETMYUH B MPAKTUYECKUX
cUTyarnusx (mpu He0OXOAMMOCTH C BU3YaJIbHOU OMOPOit).

[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHU S ITPUMEPHOI
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

(ITO TOAAM OBYUYEHUMA)

OcBoenmne ydeOHOTO Kypca «Anrebpa» Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS



JOJIXKHO obecneunBaTh JOCTHIKCHUC CIICAYIOIUX MPCIMETHBIX O6paSOBaT€JIbHBIX PE3YyJIbTATOB:

7 KJIIACC

Yucna u éviuucnenus

BbImonHATh, codeTass yCTHbIE M NMUCHMEHHBIE NPUEMBI, apH(PMETHUYECKUEe NIEHCTBHUS C
paloHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YMCIOBBIX BBIPAKEHHIA; MPUMEHSITh Pa3HOOOpasHbIE CIOCOOBI U
npuéMbl  BBIYMCICHHUS 3HAUYEHWH JPOOHBIX BBIPAKECHUH, COJEpKAIINX OOBIKHOBEHHBIE W
JECSITUYHBIE IPOOH.

[epexoauTb OT OMHOM (OPMBI 3AIUCH YHCEN K APYrod (MpeoOpasoBhIBAaTh JECITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECSITUYHYIO Apo0b). CpaBHUBATh U YHOPSJIOUYMBATH
paloHaIbHbIE YHCTIA.

Oxpyriarh yucna.

BbINONHATE NPUKKUIKY U OLIEHKY Pe3yJbTaTa BHIYMCIECHUHN, OLIEHKY 3HAaYEHHUI YMCIOBBIX
BBIPAKCHUI.

BoinosHATE A€WCTBUSI CO CTENEHSAMU C HATypajJbHBIMHM IOKa3aTelasiMu (C OMOpod Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3okKeHHe Ha MHOKUTEIHN HaTypaJlbHbIX YHCEI.

Pemate mpocreiiiye NpakTUKO-OPUEHTHPOBAHHBIE 3a]laud, CBS3aHHBIE C OTHOIIEHHEM
BEJIMYMH, IPOTIOPLIMOHAIBHOCTHIO BEJIMYHH, ITPOLIEHTAMH; HUHTEPIPETUPOBAThH PE3YJIbTAThI PELICHUS
3a7a4 ¢ y4€TOM OrpaHUYECHUI, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Anzedopauueckue sviparxcenus

OpueHTHpOBaThCA B MOHATHAX M ONEPHPOBATh HAa 0a30BOM YpPOBHE ainredpanydeckoit
TEPMHUHOJIOTUEN M CUMBOJIUKOM.

HaxonuTh 3HaueHst OyKBEHHBIX BBIPAKEHUH IIPU 33JaHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BbInonHATE MpeoOpa3oBaHus LENIOro BbIPAKEHHsI B MHOTOYJICH NTPUBEIECHUEM 110I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yMHO)KEHME OJHOYICHA HAa MHOTOYIEH M MHOTOYWIEHa Ha MHOIOWIEH,
IPUMEHATh (POPMYNbI KBajJpaTa CyMMbl U KBajpaTa pa3HOCTH (C ONOpPOM Ha CIpPaBOYHYIO
nHpOopMaITHIO).

OcCy1ecTBIATh pa3lokKEeHUe MHOIOWIEHOB HA MHOMKHTENIU C MOMOILIBIO BBIHECEHUS 3a
CKOOKM OOLIero MHOXKHTENS, IPYNIUPOBKH ClaraéMblX, MPUMEHEHUs (OpPMYJ COKPALIEHHOIO
YMHOJKEHHS (C OTIOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHnsaTh mpeoOpa3oBaHUs MHOTOWIEHOB ISl pEIIEHHMs pa3iMYHbIX 3aJad M3
MaTeMAaTUKHU, CMEXHbIX IPEAMETOB, U3 PEeaTbHOI IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTYpaIbHBIMU MOKa3aTeNAMHU 1J1s IpeoOpa3oBaHus
BBIpa)KEHUH (C OMOPOii HA CIPAaBOYHYIO HHPOPMALIHUIO).

Ypasuenus u nepasencmea

Pemate nuHeliHble ypaBHEHHs C OJHOM NEpEMEHHOM, MPUMEHss MpaBUiia MEepexoia OT
HCXOJIHOTO YpPaBHEHUS K paBHOCWIbHOMY eMy. IIpoBepsTb, sBISETCS M YUCIO KOPHEM
ypaBHEHHSI.

Wwmetsb mpencraBiaeHne o rpauueckux MeToJax MpU pelIeHUud JUHEWHBIX YpaBHEHUN U
UX CHUCTEM.

[TonGupats mpuMepsI ap YKUcel, SBISIOLIMXCS PELIeHUEM JIMHEHHOTO YPaBHEHHUS C IBYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpaduK JMHEHHOTO YypaBHEHHUS C JBYMs
NepEMEHHBIMHU; MOJIb3YSCh I'PpaUKOM, IPUBOAUTH MPUMEPHI PEILICHHS YPaBHEHHUS.

Pemate cuctembl OBYX JIMHEHHBIX ypaBHEHUI € JByMs NEPEMEHHBIMH, B TOM YHUCIIE
rpaduuecku (¢ ornopoil Ha aNrOPUTM yUeOHBIX ACHCTBUI).

CocraBisTh (110ciie COBMECTHOI'O aHAJIN3a) M PELIaTh JIMHENHOE YPABHEHUE UIIU CUCTEMY
JMHENHBIX YPAaBHEHUM 110 YCIOBUIO 33J1a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM



3a/1a4y IIOJIY4CHHBIA pe3ysbTar.

Koopounamut u epagpuxu. @ynukyuu

N300paxkaTp Ha KOOPAMHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJAMHATaM, Jy4M, OTpPE3KH, WHTEpBaJIbl; 3alUCBhIBATh YKMCIOBBIE IPOMEXYTKH Ha
aNreOpanvdeckoM S3bIKE.

OtmeudaTh B KOOPJIMHATHOW IJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpAMHATaM; CTPOUTh
rpaduku uHeHHbIX QyHKImiA. CTpouts rpaduk GyHkuuu Y = KX + b.

OnuceiBaTh C MOMOLIBIO (PYHKIHMHA W3BECTHBIE 3aBUCHUMOCTH MEXAY BEIUYMHAMU (10
QITOPUTMY YYEOHBIX JEMCTBUII): CKOPOCTh, BPEMS, PACCTOSIHUE; LI€HA, KOJIMYECTBO, CTOUMOCTD;
IIPOU3BOIUTENBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHne (pyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumars rpagpuueckuii cnoco0 NpeacTaBlIeHUs U aHaidu3a MH(GOpPMaLMU; U3BJIEKAaTh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TpaUKOB peaabHbIX MPOIECCOB U 3aBUCUMOCTEN.

8 KUIIACC

Yucna u evluucienus

Hcnons3oBath HavyaibHBIE MPEACTABICHUS O MHOXXECTBE JIEHCTBHUTEIIBHBIX YHCEN ISt
CpaBHEHHUS, OKPYIJICHUS M BBIYMCICHUN, HM300pakaTh NEHCTBHUTENIbHBIC YHCIIa TOYKAMHU Ha
KOOPAMHATHOU MIPSAMOIA.

[IpuMensTh MoOHATHE apUPMETHUYECKOTO KBAJPATHOTO KOPHS;, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3Ys TPU HEOOXOIMMOCTH KAJIbKYIISITOP; BHITIOIHITE TIPOCTEHIITNE MPeoOpa3oBaHus
BBIpAKEHUH, COJIEpP)KAIINUX KBaIpaTHBIE KOPHH, UCITOJB3YSI CBOMCTBA KOPHEH.

Hcnonp30Bath 3amucu OOJBIIMX M MaJbIX YUCET C MOMOIIBIO JECATHUYHBIX APoOeH u
creneHert uuciua 10.

Anzedopauueckue sviparxcenus

[IpuMeHATh TOHSATHE CTENEHW C IEJbIM TOKa3aTesieM, BBIMOJIHATH MPeoOpa3oBaHUs
BBIpAKEHUH, COJEPKAIUX CTETMEHH C IEJbIM IMOKa3aTedeM (C MCIOJIb30BAaHUEM CITPaBOYHOMN
nHpopManun).

BrIMOTHATE HECTIOKHBIEC TOXKIECTBEHHBIE MTPE0OpPa30BaHMs PAIMOHAIBHBIX BEIPAKCHUH Ha
OCHOBE TPABWJI JICHCTBHUIA HAJl MHOTOWICHAMH U aJIreOpandecKUMH IPOOSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpuMeHsaTh TpeoOpa3oBaHUs BBIPAKCHUH JJIs pEHICHWS PAa3IMYHBIX 3a7a4 W3
MAaTeMaTUKH, CMEKHBIX ITPEMETOB, U3 PEATbHON MPAKTUKH.

Ypasnenus u nepasencmea

Pemate sMHelHBIC, KBaJpaTHBIE YypaBHEHHS (C HCIOJIH30BAHUEM CIPABOYHOM
uH(pOpMalLlUK) U pallMOHATIbHBIC YPaBHEHUS, CBOJSIINECS K HUM, CUCTEMbI IBYX YPaBHEHHH C
JBYMSI [IEPEMEHHBIMU.

[IpoBoauTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YUCIE C
MpUMEHEeHHEeM IpaduyecKuX MpeaCcTaBlIeHni (YCTaHABINBATh, HIMEET JIU yPaBHEHUE UITU cHUCTEMa
yYpaBHEHUH pelIeHHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.) C ONOPOH HA aITOPUTM Y4eOHBIX IeHCTBUH.

[lepexonuTh OT CIOBECHOW (QOPMYIMPOBKM 3a7aud K €€ aiareOpanyeckoil mojenu c
MOMOIIBIO COCTABJICHUS YpPAaBHEHHUS WJIM CHUCTEMBbl ypaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4Ml MIOJIyY€HHBIA PE3YNIbTAT.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB AJIs1 CPAaBHEHUSI, OEHKH; pelIaTh JUHEHHbIE
HEpaBEHCTBA C OJHON NEPEeMEHHON M WX CHCTEeMBbI; JaBaTh TpadUUecKyl0 HILTIOCTPALIUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OmnepupoBaTh Ha 0a30BOM YypOBHE (PYHKIHOHAIBHBIE TMOHSATUS M S3BIK (TEPMHHBI,
CUMBOJINYECKUE O00O03HAYEHUs); OMPEACNATh 3HAa4eHHE (PYHKIHMH 1O 3HAYCHHUIO apryMEHTa;
OTIpEIeNATh CBOMCTBA PYHKIMU TIO €€ TpaduKy.

. k
Crpouth rpaduKu dJIeMEHTapHBIX QYHKIMH BHAa , Y = X%, Y = X3,y = +/x , Y= o
ONMCBHIBATH CBOWCTBA 4YHCIOBON (QyHKmMH 10 €€ rpaduky (mpu HEOoOXOAUMOCTH C



HaIPaBJIAIOIIEH IOMOIIBIO).

9 KVIACC

Yucna u évivucnenus

CpaBHUBaTh U YIOPSA0UYMBATh PALIMOHAJIBHBIE U UPPALMOHATIbHBIE YHCIA.

Beimonsate apudmeTnieckue NeHCTBUS C PAMOHAIBHBIMH YMCIIAMH, COYETasi YCTHBIC U
MIMCbMEHHbBIE TPUEMBI, BBITIOJIHATH BBIUMCIEHUSI C UPPAL[MOHATIbHBIMU YHCIAMHU.

Haxonuth 3HaueHus CTeNeHe! ¢ LeIbIMU MOKa3aTeNsIMU U KOPHEH; BBIUUCIATh 3HAUECHMUSI
YHCJIOBBIX BBIPAXKEHUH.

OxpyryaTh AEWCTBUTEIbHBIE YHUCIA, BBIOJHATh MPUKUIKY pe3yjibTaTa BBIUYMCICHUH,
OILICHKY YHMCJIOBBIX BBIPAKEHUI.

Ypasnenusn u nepasencmea

Pemarp nuHeliHbIe U KBaJpaTHbIE ypaBHEHUS], ypaBHEHUsI, CBOSILIUECS K HUM, TPOCTEHIIINE
JIpoOHO-palOHANIbHbIE YPaBHEHUSI.

Pemrate mpocreimme cUCTEMBI BYX JIMHEWHBIX YPAaBHEHHMM C ABYMsI NEPEMEHHBIMH U
CHCTEMBI JBYX YPaBHEHMI, B KOTOPHIX OJIHO YPABHEHHE HE SIBJISETCS JIMHEWHBIM (110 BU3yalbHOU
oriope).

Pemars mnpocteiliine TeKCcTOBbIE 3aJayll anredpandyeckuM CHOCOOOM C TOMOIIBIO
COCTaBJICHUS! YPAaBHEHMSI UJIM CUCTEMBI JIBYX YPAaBHEHUH € ABYMS IEPEMEHHBIMHU.

[IpoBoauTh IpOCTENIINE UCCIAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHUCIE C
MpUMEHEHHEM I'paduyecKiX NpeCTaBlIeHNH (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJTU cHUCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIBbKO, U Tp.).

Pemars nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTb pelIeHHe
HEPABCHCTB HA YMCIOBOW MPSIMOM, 3alIUCBIBATH PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemars cucTeMBbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLINE
KBaJ[paTHOE HEPAaBEHCTBO; M300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HAa YMCIOBOW MPAMOHH,
3aIMCHIBAaTh PELICHUE C IOMOIIBI CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PEIICHUH PA3IMYHBIX 3aa4.

Dynkyuu

Pacnio3HaBate (hyHKIMH M3ydeHHBIX BUAOB. Il0Ka3bIBaTh CXEeMATHYECKU DPACHOJIOKECHHE
Ha KOOPAMHATHOM MockocT rpadukos GpyHkuuii Buga: Y =kx, y =kx+b, ,y =ax?> + bx +c,y =

k . . .
X3,y = x,y= ~ B 3aBHCHMOCTH OT 3HAYCHUI K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpouts M M300paXaTh CXEMAaTHYECKH TpadUKU KBaJpaTHYHBIX (DYHKIHMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHH MO MX rpaduKaM.

PacriozHaBate  kBagpaTH4yHyr0 QYHKOHIO 1O QopMmyie, MNPUBOAUTh HPUMEPHI
KBaJpaTUYHBIX (QYHKIUH U3 peanbHON KU3HH, GU3UKH, TEOMETPHH.

Apugpmemuueckan u zeomempuueckan npozpeccuu

PacriozHaBate apu(MeTHYECKyI0 U T€OMETPHUECKYIO IPOTPECCHH TPH Pa3HBIX criocobax
3a7aHusl.

BBIMOJHATE BBIYKMCICHUS C MCHOJIB30BaHMEM (GOpMYNIT N-TO WwieHa apu(pMETHYeCKOr u
Te€OMETPUYECKOW MpOrpeccuid, CyMMBI TEpBBIX N wWieHOB (C ONOpPOH Ha CHPAaBOYHYIO
UH(pOPMAIIHIO).

Pemate 3a1aun, cBsI3aHHbIE C YUCIOBBIMU MOCIIEIOBATEILHOCTSMH, B TOM YHCIIE 3a/1a4H U3
peanbHOM )KM3HU (C UCHOJIb30BaHUEM KaJIbKYIATOPa, HU(POBBIX TEXHOJIOTU).

[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHU S ITPUMEPHOI

PABOYEM ITPOI'PAMMBI KYPCA «T"EOMETPHSI»

(ITO TOAAM OBYUYEHUMA)

OcBoenne yuebHOro Kypca «l'eomeTpus» Ha ypoBHE OCHOBHOTO OOIIEro oOpazoBaHUs
JOJKHO 00eCreunBaTh JOCTHKEHHE CIEAYIOIINX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KJIACC



Pacnio3HaBaTte M3ydeHHBIE TeOMETpUYECKHE (QUTYpBl, ONPEACTSATh HUX B3aUMHOE
pacrosio’keHue, n300pakaTb FeOMETPHUUECKUE (PUTYPHI; BHITIOIHSATH YEPTEXKH IO YCIOBHIO 3a1a4H.
W3mepsATh NMHEWHbIE U YIJIOBBIE BEIMYMHBI. PeliaTh 3ajaun Ha BBIYMCICHHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenatb rpyOyI0 OLIEHKY JMHEWHBIX U YTJIOBBIX BEMYMH IPEJAMETOB B pPEaIbHOM JKM3HHU,
pa3MepoB MPUPOAHBIX 0OBEKTOB. PaznuuaTe pa3mMepsl 3TUX 0OBEKTOB 10 MOPSIIKY BETUUYUHBL.

Crpoutb yepTexu K reOMETPUUECKUM 3a/a4aM (C MCIOJBb30BAaHUEM CMBICIOBOM OIMOPHI:
HABOJISIINE BOIIPOCHI /WM aJITOPUTMA YUEOHBIX ACHCTBHH).

[lonb3oBaTbcsl NMpU3HAKAMM PABEHCTBA TPEYrOJIbHUKOB, HCIIOJIb30BAaTh IPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUHU 33/au.

[IpoBOaUTH 10Ka3aTENbCTBA HECTIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonb3oBaThbcsl MpHU3HAKaMU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEIEHHOW K THUIOTEHY3€ MPSIMOYrOJIbHOTO TpPEYrojabHHKA, B pEIIeHUU
reOMETPUYECKUX 3a/ad (C HCIOJIb30BAHUEM 3pUTENILHOM HAIVIAIHOCTH W/WiIKM BepOanbHOU
OTIOPBI).

Onpenenars napajijieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOphle 00pa3yeT ¢ HUMU
cexymas. OnpenensiTh NapamieIbHOCTh MPSMBIX C TIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JPYrou MpsMOM.

Pemats 3a1aun Ha kieTyaroit Oymare.

[IpoBOaUTH BBIYMCICHUS U HAXOJUTh YHCIOBbIE W OyKBEHHbIE 3HAYEHHs YIJIOB B
reOMETPUUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOTOYT'OJIbHUKOB,
CBOJCTB YyIJIOB, 00pa30BaHHBIX IIPU NIEPECEUCHHH ABYX NapaslIebHBIX NPSAMBIX ceKyllel. Pemath
MpaKTUYECKHE 3a/1a4 Ha HaX0XJACHUE YIJIOB.

HmeTtsb npencTaBieHue 0 MOHITHE T€OMETPUYECKOT0 MECTa TOYEK.

®opMynupoBaTh ONpPENEIEHUSI OKPYKHOCTH U Kpyra, XOpAbl U AUaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBaAMU. Y METh MPUMEHSTH 3TH CBOMCTBA MPU PEIICHUH 3a]1a4.

OpueHTHpOBATHCSA B MOHATHSX: ONMCAHHAS OKOJO TPEYrOJbHHUKA OKPYKHOCTb, LIEHTP
OTIMCaHHOM OKpykHOCTH. OrnepupoBaTh Ha 0a30BOM ypoBHE (pakTaMu O TOM, YTO OUCCEKTPUCHI
YIJI0B TPEYroJIbHUKA MEPECEKAIOTCS B OJTHON TOUKE, U O TOM, YTO CEPEJUHHBIE M1ePICHANKYJISAPHI
K CTOPOHAM TPEYroJIbHUKA IIEPECEKAIOTCsl B OJTHON TOUKE.

OpueHTHpOBaTbCA B MOHATUAX M ONEpUpOBaTh Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPYXXHOCTH, TEOpEMa O NEePIEHIUKYISIPHOCTU KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE
KacaHMsl.

Hmetb npezacTaBieHue O NPOCTEUIINX M€OMETPUUECKMX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIE.

IIpoBOANTE OCHOBHBIE TEOMETPUUECKUE TOCTPOEHHSI C IOMOIBIO LIUPKYJIS U TMHEHKH.

8 KIIACC

PacrioznaBaTth OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJIb30BATHCA HX
CBOMCTBAMHM MPHU PEIICHUH T€OMETPUYECCKUX 3a/ad.

OpueHTHPOBAThCS B MOHATUHN — TOUKH [IEPECEUCHHS MEIaH TPEYTroJIbHIKA (LIEHTpa Macc)
B pELIECHUU 3a/a4.

Brnagets moHsiTueM cpefHel TMHUU TPEYrOJbHHUKA U Tpamelnu, IPUMEHITh UX CBOMCTBA
MIpU pEIIeHUH MPOCTEUINX TeOMETpUUYECKUX 3a1ad. MimeTs npencrainenue o reopeme Paneca u
TeopeMe O MPOMOPIUOHATBHBIX OTpe3Kax, MPUMEHSITh UX JJIsl PEIIeHUs MPaKTHYEeCKUX 3a1ay (C
OTIOPOI Ha 3PUTENLHYIO HATIIATHOCTH).

[TpuMeHsTh MpU3HAKK MTO0I00US TPEYTOIHHUKOB B PEIIEHUU HECIOKHBIX T€OMETPUUECKUX
3aj1ay.

[Tonp3oBatbest Teopemoit [ludaropa mis pemieHuss reOMETPHUECKUX M MPAKTUYECKUX
3aj1ay.

Brnagets moHATHSMHU CHUHYCAa, KOCMHYCAa M TAaHTE€HCA OCTPOro yrjia MpsIMOYrOJbHOTO
TpeyrojabHuKa. [loap30BaThCsl STUMHU TMOHATHUSAMH JUIsl PEIICHUs MPAaKTHUYECKUX 3anad (mpu



HEO0OXOIMMOCTH C OTIOPOH Ha aJlTOPUTM IIPABHIIA).

Beruncnate  (pa3nuyHbIME  criocob6aMu) (¢ OMOpPO Ha CHPaBOYHYH) HWH(MOPMAIIHIO)
IUIOIIAJb TPEYrOJbHUKA W IUIOIMAAM MHOTOYTOJIbHBIX (GUTyp (IOJIB3YsCh, I/ieé HEOO0XOIUMO,
KaJIbKYIITOpoM). [IpuMeHSTh MoJTydeHHbIE YMEHUS B IPAKTHUECKUX 3a4a4ax.

Bnagerp NOHATHSAMM BIMCAaHHOTO M LEHTPAJbHOIO YIJIA, HCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX YIiax, yriax Mexy XopJaMu (CEKyILIMMHU) U YTIIe MeXAy KacaTeJIbHON U XOpI0H npu
pELIEHUH IPOCTEHIINX NT€OMETPUUECKUX 3aay.

Bnanerp nmoHATHEM ONMCAHHOTO YETHIPEXYIOJbHUKA, IPUMEHSTh CBOWCTBA OIMMCAHHOIO
YeThIPEXYTOJIbHUKA [TPU PELICHUH POCTEHIINX 3a1a4.

[IpuMeHsTh MOJTy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHYECKHE MOJENH IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
1 TPUTOHOMETPHUH (TI0JIB3YACh, I/1€ HEOOX0UMO, KaJbKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIMUA OCTPHIX VIJIOB, HAXOMUTh C WX TTOMOIIBIO
pa3NUYHBIE  DJIEMEHTHl  NPSMOYTOJLHOTO  TPEYroJibHUKa  («pemieHHe  MPsIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HA4YEHMI.

[Tome30BaThes GopMynaMu MPUBEACHUST U OCHOBHBIM TPUTOHOMETPUIECKUM TOXKIECTBOM
JUTSL HAXOXKJCHHUS COOTHOIICHWH MEXIy TPUTOHOMETPUYECKHMHU BEIWYMHAMHU (C OTOpOil Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonp30BaTh T€OpEMBbl CHHYCOB W KOCHHYCOB JUTSI HAXOXKACHUS Pa3IMYHBIX dJIEMEHTOB
TPEYTrOJIbHUKA («pElIeHHe TPEYTOJbHUKOBY), TPHUMEHSATh WX TMpPH PEHICHHH MPOCTEHIINX
reOMEeTPUYECKUX 3a/1a4.

Brnagets nonsTusMu npeoOpa3oBaHusl MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. [Tonp30BaThcs cBOKCTBaMU 1MOAOOMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJUHBI U
HaxOJIUTh YIJIbI Y MOJO0OHBIX (hUryp (1o anroputMy y4eOHBIX neicTBuid). [IpumMeHsaTh cBoCcTBA
nofoOus B NPAaKTHUECKUX 3a7adax. YMeThb MPUBOAUTH MpPHUMEpPbl MNOJOOHBIX (GUIYp B
OKPY)KaIOILIEM MUDE.

[Tonb3oBatbest TeopeMamu (IO BU3YaJIbHOM OIOpE) O MPOU3BEACHUU OTPE3KOB XOPI, O
MIPOU3BEACHNUN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaTbcsi BEKTOpaMHU, MOHUMATh UX TI'E€OMETPUUECKUH M (PU3UUYECKHI CMBICI,
MPUMEHSITh UX B PEUICHUH T'€OMETpUYeCKUX U (u3nmdeckux 3anad. [IpumeHsTH cKalsipHOE
MIPOM3BEICHNE BEKTOPOB I HAX0X/I€HUs JUIMH U YTJIOB.

[lonb3oBaTbcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSATh €ro B PELICHUH
F€OMETPUYECKUX U MPAKTUYECKUX 33]1a4.

Brnagers moHATUAMM MPaBUIBHOTO MHOTOYTOJbHHMKA, JJIUHBI OKPYKHOCTH, JJIUHBI TYTH
OKPY>KHOCTHU M PaJIMAaHHOM MepbI YIJia, yMETh BBIYUCIATH TUIONIAh KPYTa U ero 4acteit (¢ onopoit
Ha CIpaBOYHYIO HHGOopMaInio). [IpuMeHATh MoJlydeHHbIE YMEHUS B MPAKTUYECKUX 3aauax.

Haxonuth ocu (Wim 1eHTpbl) cUMMeTpuu (pUryp, IPUMEHATh ABM)KCHUS IJIOCKOCTH B
MPOCTEHIINX CITydasx.

[IpuMeHsATH MOJTy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKHE MOJIENH IS
3aJau peaJbHON KU3HU U IPOBOJUTH COOTBETCTBYIOILINE BBIUYUCICHHUS C IPUMEHEHUEM TOJ00MS
U TPUTOHOMETPUYECKUX (PYHKINH (TTONIB3YSCh, I71€ HEOOXOUMO, KAIBKYISATOPOM).

[IJITAHVPYEMBIE ITPEMETHBIE PE3YJIbTATEI OCBOEHU S ITPUMEPHO

PABOYEN I[TPOI'PAMMBI KYPCA «BEPOSITHOCTbH I CTATUCTHKA (TTO

I'OJAM OBYYEHUA)

[IpenMeTHBIE pe3ynabTaThl OCBOEHUS Kypca «BeposTHOCTh U craTucThka» B 7-9 Kiaccax
XapaKTEPU3YIOTCS CIAEAYIOIUMHU YMEHUSIMU.

7 KJIACC



Yurath uMHGOpMANMIO, TPEACTABICHHYI0 B Ta0NIMLAX, HA AMarpaMMmax; IMpeCTaBIsATh
JaHHBIE B BUJE TaONHI, CTPOUTH TUArpaMMbl (CTOJOMKOBBIE (CTONOYATHIE) M KPYTOBBIE) IO
MacCHBaM 3HA4YE€HUH (C MCIOJIb30BAaHUEM 3PUTEIBHON HATJISAHOCTH W/HITH BepOaIbHOM ONOPHI).

OnuceiBaTh U HMHTEPIPETHPOBATH pPEAIbHBIE YMCIOBBIE JAHHBIE, IIPEICTaBICHHBIE B
TabNMIax, Ha JUarpaMMax, rpapukax.

OpueHTHpOBAaThCS B TOHSATHAX M OIEPUPOBATh MMH Ha 0a30BOM YypOBHE: CpeaHee
apupmMeTHIecKoe, MeIiana, HanOOoJIbIlIee ¥ HAaNMEHBIIIee 3HAYCHUS, pa3Max.

Nmerp mpencraBieHne O CAy4ailHOM W3MEHYMBOCTH Ha MpHUMEpax IeH, (PU3UUYECKUX
BEJIMYMH, aHTPONOMETPUYECKUX JIaHHBIX; HUMETh IHPEJCTABIEHUE O CTATUCTHUYECKOMN
YCTOWYHUBOCTH.

8 KVIACC

N3Bnexkatp u mpeoOpa3oBbIBaTh HHGOPMAIHMIO, TPEACTABICHHYIO B BHJAE TaOJIHII,
yarpamm, rpauKoB; NPeACTaBIATh JaHHbIE B BUJIE TaOIUI], 1MarpaMm, rpaguKoB.

OnuceiBaTh TOCJIE COBMECTHOTO aHajlu3a JaHHbIE C TIOMOIIbID CTATUCTHUYECKUX
MoKa3aTeseil: CpeAHUX 3HaYeHWW W Mep pacceuBaHus (pa3max, JUCIEPCUS U CTaHIAPTHOE
OTKJIOHCHHE).

Haxoauth 4YacTOThI 4YMCIOBBIX 3HAUEHUHW M YACTOThl COOBITHH, B TOM YHCIE IO
pe3ynbpTaTaM M3MEpeHUW M HaOMIOACHUH (C MCIOIb30BaHUEM 3PUTEIBHON HATJISTHOCTH W/HIIN
BepOabHOM OTIOPHI).

Haxomuth BeposSTHOCTH CiIydalHBIX COOBITUH B OMNbITaX, 3Has BEPOSITHOCTH
AJIEMEHTapHBIX COOBITUH, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXHBIMU 3JIEMEHTApHBIMU
COOBITHSIMU (C UCTIOIb30BAaHUEM 3PUTEIBHON HATJISITHOCTH W/UIIK BepOaIbHON OTIOPHI).

Nwmers mpencraBieHne o rpa@uueckux MOJAENSAX: JEPEBO CIy4ailHOTO SKCIEpPUMEHTa,
JarpaMMbl DHjepa, YuciioBasi npsmasi.

OnepupoBaTh MOHATUSIMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO; BBIIOJIHAThH
orepanuy HajJ MHOKECTBaMU: 00beIUHEHHE, TIepeceueHue, JOMOTHEHNE; TIEPEUUCTIATh SJIEMEHThI
MHO>KECTB; IPUMEHSITH CBOMCTBAa MHOXECTB (C UCIOJIb30BAHUEM BU3YaIbHOW OTIOPHI).

Nmerts npencranienne o rpadpuueckoM MpeICTaBICHUEe MHOYKECTB U CBA3E MEXIy HUMU
JUIS OTMMCAHUS MPOLECCOB U SBJICHUHN, B TOM 4YHCJE MPH PEIICHUU 3a/ad U3 JPYTruX y4eOHBIX
MIPEAMETOB U KYpCOB.

9 KJIACC

W3Bnekarb u mnpeoOpa3oBbiBaTh HWHGOPMALMIO, TMPEACTABICHHYI0O B  Pa3IUYHbIX
UCTOYHUKAX B BUJAE Talnuil, auarpamm, rpadukoB; HPEICTaBISATh JaHHBIE B BHJAE TaOIuIl,
ararpamm, rpauKoB.

Pematp mpocreiiiive 3agayd OpraHU30BaHHBIM MEpeOOpPOM BapHAHTOB, a TaKXKe C
MCIO0JIb30BaHHEM KOMOMHATOPHBIX MIPABUII U METO/IOB.

Nwmets mpencrabienrne 00 omucaTeldbHBIX XapaKTEPUCTHUKAX JUIs MAaCCUBOB UHCIOBBIX
JAHHBIX, B TOM YKCJIE CPEIHUE 3HAYCHHS U MEPbl PAaCCEUBAHUSI.

Haxoautb yacToThl 3HaUE€HUH U YaCTOTHI COOBITHS, B TOM UHUCIIE MOJIB3YSICh pe3y/IbTaTaMu
MPOBEIEHHBIX U3MEPEHUI U HAaOIIOACHUH (C OMOPOil Ha CIIPABOYHYIO HH(POPMAIIHIO).

Haxonuth BeposSTHOCTH CIy4allHBIX COOBITHII B WM3YYEHHBIX OMbBITaX, B TOM YHUCIE B
OTIBITaX C PAaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITUSIMU, B CEPUSIX UCIBITAHUN JI0 TEPBOTO
ycrexa, B cepusax UCHbITaHui bepHys.

Nmets npencTaBieHre o CiydailHOW BEIMYMHE U O PaClpeAesIeHUH BEPOSITHOCTEN.

Nwmets mpencTaBieHne o 3aKOHe OOJBIINX YUCEN KaK O MPOSIBICHUN 3aKOHOMEPHOCTU B
CIydaifHOM M3MEHYMBOCTH M O POJIHM 3aKOHA OOJBIIIUX YKCEN B MPUPOJE U OOIIECTBE.
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