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[TOACHUTEJIBHAA 3AIINCKA

[Ipumepnass paboyasi mporpamMma IO MaTre€MaTUKe IJisi O0ydarouuxcs C
3aJiepKKOU mcuxuyeckoro pazputus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO 0O0IIIETO
oOpa3oBaHusl TOATOTOBJIEHA Ha oOcCHOBe @DenepalbHOTO TOCYJAPCTBEHHOTO
0o0pa30BaTeNIbHOTO CTaHJAapTa OCHOBHOrO oOmiero o6OpaszoBanus ([Ipukas
Munnpocsemenus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH
MunucrepctBom toctunun  Poccuiickon  ®enepammu 05.07.2021 1., per
Homep 64101) (manee — ®I'OC OOO), [IpumepHOI aganTUPOBAHHON OCHOBHOM
oOpa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIET0 00pa3oBaHMs OOYyYAIOIIMXCS C
3aiepkkor ncuxudeckoro pazsutus (nanee — [TAOOIT OOO 3IIP), [IpumepHoit
paboyeil mporpaMMbl OCHOBHOIO  OOIIEro oO0pa3oBaHUs 1O  MPEAMETY
«Maremaruka», [IpumepHON IpOrpaMMbl BOCIIMTAHHUS, C YIETOM PACIPENEIICHHBIX
0 KJ1accaM MpOBEPsieMbIX TPEOOBAHUM K pe3yJibTaTaM OCBOCHUS AJanTUPOBAHHOMN
OCHOBHOIl 00pa3oBarelbHOM MPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs
oOydJaromuxcst ¢ 3aJep’KKOW INCUXUYECKoro pas3BuTus. B paboueill mporpamme
YUTEHBI UJIeU U ToJIoKeHHsT KOHIenIuu pa3BUTHsI MaTEMaTHYECKOTO 00pa30BaHuUs
B Poccutickon denepanum.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuKa

VYuebubiii mpeamer «MaremaTuka» BXOJUT B MPEAMETHYIO 00JacThb
«Maremaruka u uHpopmatuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KYJABTYPhl M JIOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUS IOJIb30BATHCS
aNIrOpUTMaMHU, & TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B
MOBCEIHEBHOM >ku3HM oOy4vatomuxcss ¢ 3[IP. YueOHBIM npenmeT pa3BUBaeT
MBIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpaxeHHe, (PyHKIHOHAIBbHYIO T'PaMOTHOCTD,
YyMEHHUSI BOCHPUHMMATh M  KPUTUYECKH  aHAIM3UPOBaTh  HMHQOpMAIHIO,
MPENICTABICHHYIO B Pa3TUYHBIX hopMax.

OOyueHune MareMaTuke Aa€T BO3MOXKHOCTb pa3BuBarh y oOyuatouuxcs ¢ 311P
TOYHYIO, PAllMOHATBHYIO W MH(POPMATUBHYIO pe€dyb, YMEHHE OTOMpaTh Hauboiee
HOJXOJSIINE S3bIKOBbIE, CHMBOJIMYECKUE, TpapUUECKUE CPENICTBA JIJIsl BHIPAKEHUS
CYKJIEHUI 1 HAIJISIAHOTO UX MPECTABIICHHUS.

Heo0xoaumbIM KOMIIOHEHTOM 001N KyJIbTYPbl B COBPEMEHHOM TOJKOBAHUU
ABJII€TCST OOlIee 3HAKOMCTBO C METOJaMU IO3HAHUS JIEWCTBUTENIBHOCTH,
NPE/ICTaBICHUE O MpeAMEeTe M METoAaX MaTeMaTHKd, UX OTIMYUI OT METOJ0B
JIPYTUX €CTECTBEHHBIX M T'YMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX MPUMEHEHUS
MaTeMaTUKu JUIsl PelIEeHUsT HAay4YHbIX M MPUKIAIHBIX 3adad. Takum o00pasom,
MaTeMaTU4ecKoe 00pa3oBaHWE BHOCUT CBOM BKJIaa B ¢GopMUpOBaHUE OOIIeH
KYJBTYPBI YEJIOBEKa.

W3yueHrne MaTeMaTUKHU TaKXe CIOCOOCTBYET ICTETHUECKOMY BOCIUTAHUIO
YeJI0BEeKa, NOHMMAaHHUI KPACOThl M M3SIIECTBA MATEeMAaTHYECKUX PACCYKICHUM,
BOCHPUATUIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHH.

[IporpamMma oTpakaeT coaepkaHue oOydeHus npeamery «MaTtematuka» c
y4e€TOM O0COOBIX 00pa3oBaTenbHBIX MOTpeOHOCTEel oOyuatomuxcs ¢ 3I1IP.
OBnaneHue yuyeOHBIM MpeaMeToM «MaremaTrnka» MpeACTaBiseT ONpeAeSICHHYIO



crnoxxHocth A yuanuxes ¢ 3P, V obyuatomuxcs ¢ 3I1P naubosee BbIpaskeHbI
OTCTaBaHUS B PA3BUTHUHM CIOBECHO-JIOIMUYECKUX (POPM MBILUICHUS, IO3TOMY
abCTpaKkTHBIEC U OTBJICUYEHHbIE KATETOPUH UM TPYJHOJIOCTYIHBL. B Toxe BpeMs mpu
CHELMATILHOM 00Y4YeHUH 00yYaroIuecss MOTYT BBIIOIHAT 3a/1aHUs 110 AITOPUTMY.
OHM BOCHPUMMYMBBEI K IIOMOILIM, MOTYT BBIIOJHUTH IIEPEHOC HA AHAIOTHYHOE
3aJJaHUE€ YCBOEHHOTO crocoba pemieHus. CHUKEHUE Pa3BUTHUS MBICIUTENBHBIX
olnepaluii M 3aMEQJICHHOE CTAaHOBJIICHUE JIOTMYECKUX JEUCTBUM NPHUBOIAT K
HEJOCTATOYHOM  OCMBICIIGHHOCTH  COBEpPINAEMbIX y4E€OHBIX JE€UCTBHMA. Y
oOyJaromuxcs 3aTPyAHEHbI CUETHbIE BBIYUCICHHUSA, MPOU3BOJUMBIE B yme. B
NMCbMEHHBIX BBIUMCICHUSAX OHU MOTYT MPOMYCKAaThb OJUH W3 IMPOMEKYTOUHBIX
maroB. Ilpu pabore ¢ YMCIOBBIMH BBIPAKEHHUSMH, BBIYMCICHHEM WX 3HAUCHHS
MOT'YT HE€ YJIEpKHBaThb NPaBWIbHBIA NOPSAOK naeucteuil. Ilpm ympomenuw,
npeoOpa3zoBaHuM BhipaxkeHu ydaiuecs ¢ 3[1P He MOryT caMOCTOSATEIbHO IPUHSTH
peuieHue O IOCJENOBATEIBHOCTH  BBINOJHEHUs JedcTBUiA. KOHKpeTHOCTH
MBIIUICHUSI OCJIOXKHSIET YCBOCHHUS HAaBbIKA PELICHUS YPAaBHECHHW, HEPABEHCTB,
CUCTEMBbI ypaBHEHHI. VIM ManofocTymnHoO coBeplieHre 00paTUMBbIX ONEPALIAH.

Husknii  ypoBEeHb pa3BUTHs JIOTUYECKHX OIEpaluid, HEIOCTaTOYHAs
O00OOLICHHOCTh MBILUICHUS 3aTPYAHSIIOT H3yuyeHue TeMbl «DYHKIMM»: MpH
OnpeneNeHN (PYHKIMOHAIBHONM 3aBUCUMOCTH, NIpPHU OMNHCAHUU TIpaduyecKoit
CUTyallud, HCIOJb3ysl T'€OMETPUUECKHH, alreOpandyeckuil, (QyHKIHMOHATbHBIN
a3bIku. Hepenko ywaniuecs He BUASAT pa3HULBI MEXAY OO0JACThIO ONpENeNeHUs
(GyHKUIHMU U 00JIaCTHIO 3HAYEHUM.

Pemenue 3amau conpspkeHO ¢ TPYIHOCTAMU O(OPMIIEHHSI KPAaTKOM 3amucH,
IIPOBEICHUSI aHATIM3a YCIOBUS 33/1a4uH, BbIJIEIEHUS cyliecTBeHHOro. O0yyatouuecs
¢ 3I1P 3aTpynHstoTcs cAenaTh yMO3aKIIOYEHUE OT OOIIEro K 4aCTHOMY, HEPEAKO
BBIOMPAIOT HEpAIMOHAJIBHBIE CIOCOOBI PEIIeHMs, WHOTJAa OrPaHUYUBAIOTCS
MaHUITYJISILUSAMU C YACIAMHU.

[Ipu wu3yueHun reomeTpuueckoro wMarepuana oOydaromecs ¢ 3IIP
CTAIKUBAIOTCI € TPYAHOCTBIO JENaTb JIOTMYECKUE  BBIBOJBI, CTPOMUTH
NIOCJIEIOBATENbHBIE  paccykaeHus. HenpouyHele 3HaHHWA OCHOBHBIX TEOPEM
reOMETpUM TMPUBOJUT K OMMOKaM B pELIEHUH TE€OMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT MOAMEHUTH (HOPMYITy, HEIPABUIBLHO IPUMEHUTD Teopemy. K
Cepbe3HbIM OLIMOKaM B pEIICHWH 3aJad MPHUBOJAT HEIOCTATOYHO pPa3BUTHIE
IPOCTPAHCTBEHHBIE MpeCTaBIeHUs. M CIOXKHO BBIIIOJIHUTH YEPTEXK K YCIOBHIO, B
MUCbMEHHBIX pab0TaxX OHU HE MOTYT MIPUBECTU OOBICHEHHE K UEPTEKY.

TouHOCTB 3a1TOMUHAHUS U BOCIIPOU3BE/ICHUS yU€OHOTO MaTepralia CHUKEHbI
0 MpUYMHE CIA00CTH MHECTHYECKOW NIeATEeNbHOCTH, CYKEHUS O0bemMa MaMSTH.
Oo6yuatomumces ¢ 3I1P TpeOyeTcst Oosbllie BpeMEHU Ha 3aKperjieHue maTepuarna,
aKTyalu3alus 3HaHUI M0 OMope MPHU BOCTIPOM3BEICHUH.

Jis  mpeononieHuss TPYAHOCTEW B UW3y4eHHH Y4eOHOro mpeaMera
«Marematnka» HEOOX0auMa afanTamus o0beMa U XapakTepa yueOHOro MaTeprana
K MTO3HABaTEJIbHBIM BO3MOKHOCTAM yuanuxcs ¢ 3[1P. Cnexyet yueOHbIil MaTepua
IPENOJHOCUTh HEOOJBIIMMHU NOPLUUAMHU, YCIOKHSAS €ro MOCTENEHHO, U3bICKUBATh
crocoObl  aganTalMd TPYAHBIX 3aJaHUi, HEKOTOphIE TEMBI JaBaTh Kak
O3HAKOMHUTEJbHBIE;,  HCKJIKOYaTh  OTAEIbHBIE  TPYIAHBIE  JOKAa3aTeNIbCTBA;



TEOPETUYECKUN MaTepHal PEKOMEHAYETCS M3ydaThb B IPOLECCE MNPAKTHUYECKOU
JEATEIIBHOCTH IO peleHnto 3afady. OpraHu4eckoe €IWHCTBO MNPAKTUYECKON U
YMCTBEHHOHM JESTENIbHOCTU YyYalluXCsl Ha YpOKaX MAaTeMaTHKH CHOCOOCTBYIOT
MPOYHOMY U CO3HATEIbHOMY YCBOCHHUIO OAa3MCHBIX MAaTEMATHYECKUX 3HaHUU U
YMEHUM.

Henu n 3axa4n u3ydeHust yaeOHoro npeamera «MareMaTuKa»
[TpuoputeTHbIME yenamu 00ydeHHs] MaTeMaTUukKe B 5—9 Kiaccax sIBISIOTCS:

* (QopmupoBaHHUE HEHTPATHHBIX MATEMAaTHUECKUX MOHITHIA (YUCII0, BEIUYUHA,
reomeTpuyeckas  ¢Gurypa, TEpEeMEHHas, BEPOSITHOCTb,  (PYHKIHNA),
00ecreynBaroIuX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTH4YECKOTO
obOpazoBanus ooyuatomuxcs ¢ 3I1P;

* poaseAeHue oOydarommxcs c¢ 3P Ha pocTtymHOM il HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMaTUKH U OKPY)KAIOLIETO MHpA, IIOHHMAaHHE
MaTeMaTHKU KaK 4YacTHU OOLLIEeH KYJIbTYphl YEJIOBEUECTBA;

" pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaroIuxcs ¢
3IIP, mo3HaBaTeJbHOM  AKTHMBHOCTH,  MCCIIEJOBATECIbCKUX  YMEHHUH,
KPUTUYHOCTH MBILUICHMS, HHTEpECA K U3yUYEHNUIO MAaTEMAaTUKH;

* (QopmupoBaHue (YHKIIMOHAIBHON MaTeMaTH4YE€CKONM I'PaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MpPOSBICHHUS MareMaTMYeCKUX IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B pPEAIbHBIX >KU3HEHHBIX CHUTyalUsX U NPU U3yYCHUH
OpyrMX  y4eOHbIX  NpPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH  H
3aKOHOMEPHOCTEN, (OPMYJIMPOBATh UX HAa SI3bIKE MAaTEMAaTUKU U CO37aBaThb
MaTeMaTH4eCKUEe MOJIETH, MPUMEHITh OCBOCHHBIA MaTeMaTUUYECKU arnapar
JUISL pEIeHUs MPAKTHUKO-OPUEHTHUPOBAHHBIX 3aJad, WHTEPNPETUPOBATH U
OLICHUBATh MMOJTYYEHHBIE PE3YJIbTaThI.

JlocTikeHne 3THX 1esel o0ecrneunBaeTcs pelieHueM CIeIyoMNX 3a0ay.:

= ¢opmupoBarh y oOydarommuxcs ¢ 3IIP HaBeikM ydeOHO-mO3HABaTEIBLHOM
JESITeIbHOCTH: TJIaHUpOBaHHE paOOThl, MOUCK pPALMOHAIBHBIX NyTed ee
BBINIOJIHEHUSI, OCYLIECTBIECHUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh MHTEJUIEKTYaJIbHOMY pPa3BUTHIO, (POPMHUpOBATH KauyecTBa,
HEOOXOAMMBbIE YEJIOBEKY JiJIsi MOJHOLIEHHOM JKM3HM B COBPEMEHHOM
oOIIecTBe, CBONCTBEHHbIE MAaTEMaTHYECKOW JESTeIbHOCTH: SCHOCTH H
TOYHOCTH  MBICJIM, WHTYUIUH, MPOCTPAHCTBEHHBIX MPEICTABICHUN,
CIOCOOHOCTH K MPEOJOJICHUIO TPYAHOCTEH;

* (GopMUpOBaTh KIIOYEBbIE KOMIETEHIIMM YYAIMXCS B pamMKax MPEAMETHOU
oOnactu «MaremaTrka 1 HHPOpMaTHKay;

" pa3BUBATH MOHATUIHOE MbILLIEHUS oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJISATh KOPPEKIUIO MO3HABATEJIbHBIX MPOLIECCOB OOYYaIOIIUXCS C
3I1IP, HeO0OXOAUMBIX AJIi OCBOCHHUS IPOrpaMMHOTO Marepuaia mo yueoHoMy
IpeaMETY;

" [peaycMarpuBaTh  BO3MOXKHOCTh  KOMIIEHCAlUM  0Opa30BaTEeIbHbBIX
1e(UIIMTOB B OCBOCHUHU MPEANIESCTBYIOIIETO MPOTPaMMHOIO Marepuana y
oOyyaromuxcs ¢ 3I1P 1 HemoCTaTKOB B MIX MareMaTHUYE€CKOM Pa3BUTHUU;

* copMHUpPOBaATh YCTONUYMBBIA HHTEPEC YUAIIUXCS K TIPEIMETY;



" BBIABIATH U PA3BUBATh MATEMAaTHUYECKUE U TBOPUYECKHE CITIOCOOHOCTH.

OcHOBHBIE JIMHUM COZIEPKAHUS Kypca MaTeMaThku B 5—9 kiaccax: «Hucna u
BBIUHCIICHUS», «AnreOpa» («Anredpanyeckue BbIpaXKEHUs», «YpPaBHEHUS U
HepaBeHCTBay»), «Dynkiumny, «leomerpus» («l'eomerpuueckue GUIYpsl U HX
cBOMCTBa», «lI3MepeHHMe TeOMETPUYECKUX BEIMYUHY»), «BeposSTHOCT U
CTaTUCTHKay. JlaHHbIE TMHUU Pa3BUBAIOTCS MapauIeNIbHO, KaXK/asi B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOW, OJIHAKO HE HE3aBHCHUMO OJHa OT JPYroi, a B TECHOM
KOHTaKTe W B3auMoneucTBuu. Kpome »53Toro, ux OObEAUHSET JOTHYECKas
COCTAaBIISONIAs, TPAJAUIIMOHHO TMPHUCYIAs MaTeMaThKe M IPOHU3BIBAIONIAS BCE
MaTeMaTH4eCKUEe Kypchl W cojepxarenbHbie JuHHH. CPopMynupoBaHHOE B
denepanbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe OCHOBHOTO OOIIEro
oOpa3oBaHusi TpeOOBaHUE «YyMETh ONEPHUPOBATh MOHATUSAMU: OIPENEIICHNUE,
aKcuoMa, Teopema, J0Ka3aTeIbCTBO; YMEHUE PAacCIO3HABAaTh WCTUHHBIC M JIOKHBIC
BBICKa3bIBAHUSI, TPUBOJUTE IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPHUILIAHMS BBICKA3bIBAHUN» OTHOCUTCS KO BCEM KypcaMm, a (QOopMHpOBaHHE
JOTHYECKUX YMEHUU paclpelensercss Mo BCeM TIojaM OOy4eHHs Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ybTaTam
ocBoeHusi [lpumepHoit paOouell mporpaMMbl, pacHpeaenéHHbBIM 10 Trojam
OoO0y4yeHMsI, CTPYKTypUPOBAaHO TakuUM oOOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIUIIMATIBHBIM BOTIpOcaM 0Oydaromiiecs: oOpamaiich HEOIHOKPATHO, YTOOBI
OBNIQJICHUE MaTeMaTHYeCKUMH TOHATHSIMH U HaBBIKAMH OCYIIECTBIISJIOCH
MIOCJIEZIOBATENBHO U MOCTYIATENBHO, C COOMIOIEHNEM MTPUHIINIIA TPEEMCTBEHHOCTH,
a HOBBIE 3HAHUS BKJIFOUAIHCH B OOIIYI0 CHCTEMY MareMaTHYeCKUX MPEICTaBICHHM
oOyuarontuxcs ¢ 3P, pacuupsst u yrnyosss e€, 00pa3ys MpouHbIe MHOKECTBEHHBIS
cs3u. OOmIue 1eny u3ydeHus: yueOHoro nmpeamera «Maremarukay MpeacTaBIeHbI
B [IpumepHoii paboyeit mporpaMMe OCHOBHOTO OOIIET0 0Opa3oBaHUsl.

Oco0ennocT 0TOOPA M AJANITALINM YUeOHOT0 MATEPHUAJIA 110 MATEeMaTHKe

OOyuenue yueOHOMY mnpeameTry «MaremaTukay CTPOUTCS Ha CO3laHUU
ONTUMAJIbHBIX YCIIOBUM JJII YCBOCHHS MMPOTPAMMHOTO MaTepHayia 00y4aromuMHCs
c 311P. bonbioe BHUMaHUE yAensieTcss 0TOOPY yueOHOTro MaTepralia B COOTBETCTBUU
C MPHUHIMIIOM JTOCTYITHOCTH MPHU COXpaHEHHH 00111ero 0a30BOro ypoBHS, KOTOPHIH
JIOJIKEH TIO0 COZAEPKaHUI0 U 00beMy ObITh aJaiTUPOBAHHBIM JJIs1 00YUYaIOIIMXCS C
3I1P B COOTBETCTBUM C MX OCOOBIMU 00pa30oBaTeIbHBIMU MOTpeOHOCTIMU. CrenyeT
oOeryuTh OBIaJieHue MarepuaiioMm oOydatouumucsa ¢ 3IIP mocpencTtBom ero
JETATbHOTO OOBSCHEHUS C CHCTEMarudyeCKUM TMOBTOPOM, MHOTOKpPaTHOM
TPEHUPOBKM B TNPUMEHEHUM 3HAHUM, WCMOJIb3ysd MPUEMbl aKTyalu3aluu
(BU3yaJibHAsI OTIOpPA, MaMSITKA).

IIpumepHas nporpamma npeaycMaTpuBaeT BHECEHNE HEKOTOPBIX U3MEHEHHN:
yMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEICHUMN, BBIHECEHHE OTAENIbHBIX TEM WM
LEJBIX Pa3AesioB B MaTE€pHUaIIbl JIsl 0030pHOT0, 03HAKOMUTEIIBHOTO U3YUECHHS.

N3menenus mporpammsl B 5-9 kiiaccax

Mamemamuxa 6 5 u 6 knaccax



B 03HaKOMUTEIIBHOM IUIAHE PEKOMEHAYETCS HM3y4aThb CIEAYIOIIUE TEMBI:
«Pumckas mymepauus», «PaBubie Quryps», «Uumunap, konyc, mapy», «Kyo»,
«IIpsaMoyronpHbIN Mapauienenuien, «llepeMenienre no KOOpAMHATHON MPSAMOI»,
«Monynb uucnay, «HucnoBble nmpomMexyTkn»; «Macmrad» (M3ydaercs B Kypce
«I"eorpadusy); «M300pakeHre TeoMeTpUIeCKUX (PUTYp HAa HEIMHOBAHHON Oymare
C WCIOJIb30BAHUEM UUPKYJS, JIMHEWKH, YTOJIbHUKA, TpPaHCIOpPTUpay», «JlnuHa
OKPY>KHOCTH, «IInomanp KpyTa», «ITapannenbHbie IPSIMBIEY,
«IlepnenaukynsipHbie psiMbie», «OceBasi U LIEHTPaJIbHAsI CAMMETPUI (U3y4aeTCs
B Kypce TeoMeTpum); «beckoHeUHBIE TEPUOMUYECKHE ECATUYHBIC POOH.
Hecsatuunoe npubamkenne 0ObIKHOBEHHOU ApoOu» (M3ydyaeTcs B Kypce anreOphl).

CrnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha cieayroliue Tembl: «Pemienue
JOTUYECKUU 3amau», «JlnmHa orpeskay, «llIkaney, «PacnpenenurenbHblid 3aKOH
YMHOXEHUS», «3amuch MPOU3BEICHUS C OYKBEHHBIMH  MHOXKUTEIISIMUY,
«ITocTpoenue kKoHPUTypalLHil U3 YacTel MPAMON, OKPYKHOCTH Ha HEJIMHOBAHHOM U
Kieryato Oymarey», «Jlenurenu wu  kpatHele. [lpusHaku  geaumocTuy,
«Haubonpmmii o0 JenuTeNlb U HauMeHbIee oOlee KpaTtHoe. JlenmmmMocThb
CyMMbl U TmpousBeneHus». «[lpuBenenue npoOU K HOBOMY 3HAMEHATEIIOY,
«Haxox1eHre 4yacTu 1EeIoro U LeJIoro mo ero yactm». «OKpyriieHUe IeCITUYHBIX
npobei». «Pemenue 3agad  mepebOPOM  BCEX BO3MOXKHBIX — BapHUaHTOBY.
«CoctaBieHre OYKBEHHBIX BBIPQKEHUH 0 YCIOBHIO 3a7aun». BricBoOOIUBIIIIECS
4yachl MOKHO MCIIOJIb30BaTh HAa MOBTOPEHUE (B HaYalle U KOHIIE y4eOHOro rojaa), Ha
n3yueHue Haubojee TPYAHBIX W 3HAUYUMBIX TeM: B V Kjacce — Ha pelieHue
ypaBHEHUH, IPUBEJICHUE APOOM K HOBOMY 3HAMEHATEI0, YMHOXKEHHUE U JICJICHUE
JNECATUYHBIX JpoOeil, u3mepeHue yrioB; B VI kiacce — JEUCTBUA C
MOJIOKUTEIBHBIMU U OTPUIIATEIIBHBIMU YUCIAMH, PEIICHUE YPABHEHUMN, CI0KEHUE
U BBIYMTAHHE YMCEN, COAEpKAIIUX MENYI0 U APOOHYI0 4acTh, HA YMHOXXEHUE U
JieJieHne OOBIKHOBEHHBIX JAPO0ei.

Anzeopa
B 03HaKOMUTENIBHOM IUIAHE PEKOMEHAYETCS HM3y4aThb CIEAYIOLIUE TEMBI:
«ppaunoHaibHbIE YHCIA. JlelicTBUTEIBHBIE quciay, «CpaBHEeHUE

JEUCTBUTENLHBIX YHUCEN, apuMeTHdyecKue JeHCTBUA C JICUCTBUTEIHHBIMU
yuciamu», «HaxoxkneHne MNpUOMMKEHHBIX 3HAYCHHW KBaJIpaTHOTO KOPHSY,
«Teopema Buera», «PemeHuss ypaBHEHMU TpPETbE W YETBEPTOM CTEICHEU

pa3NoKeHUEM Ha MHOKUTENNY, « DYHKIUSA y =VX U ee rpapuk», «[lorpemnocts u
TOYHOCTh NPUOTIKEHUs», «YeTHble W HedeTHble (QYyHKIUN», «DyHKIus y=x"»,
«DyHKIMs y= ax?, ee rpaduK U cBolicTBa. I'paduku QyHKuMi y= ax? + n u y=a(x-
m)?, «YpaBHEHHE C ABYMs EPEMEHHBIMH M €ro rpaduk», «'padudecknii crocod
pelieHusl cUcTeMbl ypaBHeHUI», «300pakeHne 4iieHOB apu(pMETUYECKOH WU
T€OMETPUUECKOU IPOTPECCUM TOUYKAMHU HA KOOPIMHATHOM TIJIOCKOCTH. JINHEWHBIN U
DKCHOHEHUMAIBHBINA POCT. CI0KHBIE POLEHTHDY.

CrenyeT yMEHBIIMTH KOJWYECTBO YAaCOB HAa HU3ydeHHE TeM: «DopMynb»,
«/loka3arenbCcTBO TOXIECTBY», «JIMHEWHOE ypaBHEHHE C ABYMs HEU3BECTHBIMWY,
«['paduk nuHENHHOTO ypaBHEHUS C ABYMs epeMeHHbIMIY, «[ paduueckoe pemieHne
JUHENHBIX YPAaBHEHMH W CHCTEM JIMHEHHBIX ypaBHEHMiI», «CBoOMCTBa
KBaJIpaTUYHOU (PYHKLIUN.



BricBoOOMBIIMECS] Yachl PEKOMEHIYETCS WCIOJIb30BaTh: ISl JIyUIICeH
npopaboTKu HauOosiee BaXXHBIX TeM Kypca: «Pemienue ypaBHeHMil», «Pemienue
CUCTEM ypaBHEHUI», « COBMECTHBIE JEHCTBUSA ¢ Apo0siMuy, «IIpuMeHeHne cBOMCTB
apu(pMETUYECKOTO KBAJI[paTHOTO KOpHS»; Ha TIOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa3oBaHue BHIPAKEHUM, a TAK)KE HA 3aKpEIIeHUE U3YYEHHOTO MaTepuala.

T'eomempus

CrenyeT OCHOBHOE BHUMAHHUE YACIHUTh IPAKTUYECKOW HAIPABICHHOCTH
Kypca, UCKIIIOUMB U YIIPOCTUB HAN0O0JI€€ CIOKHBIN JJIs1 BOCIPUSITUSI TEOPETUUECKUI
Marepuas. Ha ypokax reoMerpuu HEOOXOAMMO MAaKCUMAJIbHO HCIOJIb30BaTh
HarJIsiAHBIE CpelcTBa OOydeHMs, OOJble MNPOBOJUTH MPAKTUYECKUX PabOT ¢
yyalmumucs, pemars 3agaud. CTpoUTh pelIeHHE 3alad IpU  MOCTOSSHHOM
oOpallleHUH K HarJISITHOCTH — PUCYHKaM U YepTeKam.

O3HaKOMUTENBHO JaTh TEMBI: «Teopembl M T0KA3aTENbCTBO. AKCHOMBDY,
«Jloka3zarenbcTBO OT MPOTUBHOrO», «CyIIECTBOBAHUE U EIUHCTBEHHOCTH
MEPIEHIUKYIISIpA K TPAMOi», «MeToa reOMETpUYECKUX MeCcT», «MeToa yaBOeHUs
Menuanbl», «Teopema @aieca U TeopemMa O NPOMOPUUOHAIBHBIX OTPE3KAX»,
«Illentp macc TpeyronbHUKa», «/3MeHEHHE TPUTOHOMETPUUECKUX (QYHKIUNA TPU
BO3pacTaHuu yria», «DopMynbl g paANyCOB BIHCAHHBIX M OINHCAHHBIX
OKPY)KHOCTEM  MPaBWIbHBIX  MHOTOYI'OJIbBHUKOB», «YpaBHEHHUE  MPSMON»,
«/IBmxeHune», «CBoiicTBa IBMKEHUD», « Teopema 0 mpou3BEIEHUN OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHNUN OTPE3KOB CEKYIIINX, TEOPEMA O KBAIPATE KaCATEIbHOW.

CrnemyeT yMEHBIIUTh KOJUYECTBO YacOB Ha u3ydyeHue TeM: «CUMMeTpUYHbIe
¢urypsl. OCHOBHBIE CBOWMCTBA OCEBOW CUMMETpUN», «LleHTpaiabHas cUMMeETpuUs»,
«ITapannensubiii mepenocy», «lloBopor», «IIpeodbpazoBanue momodus. Ilomodue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIC 33J]a4yM HA MOCTPOCHUE C MOMOILBIO
HUPKYJIST U JUHEUKN», «JleKapTOBbI KOOpIMHATHI HA IUIOCKOCTH», «Pemenue
TPEYTrOJALHUKOBY, «[lomo0ue dhurypy.

BricBoGoiuBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3aa4 U IOBTOPEHUE.

Bepoamnocms u cmamucmuka

B cBs3u ¢ Tem, 4TO MaHHBIN KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuaroruxcs ¢ 3P, cBsi3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHS CJIOBECHO-
JIOTUYECKOTO MBINIJICHUS, €T0 U3YYEHUE JIOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE U
JIOCTYITHOM JIsl YYE€HUKOB Marepuaiie. OCHOBHOE BHUMAHUE CIEAYET YIEIUTh
pas3zenamM, CBSI3aHHBIMHA C TOBTOPEHHEM MPOWAECHHOIO Marepuana, yBEIWYUTh
KOJIMYECTBO YIPAKHEHUMN U 3aJJaHUN, CBA3AHHBIX C IMPAKTUYECKON AEATEIbHOCTHIO
oOydJarommxcs.

HeoOxonumo mepecMOTpeTh CoJepKaHue TEOPEeTUUECKOro maTepuana u
XapakTep €ro M3JIOKECHUS: TEOPETUUYECKUN MaTepuall MPENOJHOCUTh B MPOIECCEe
peleHust 3a71a4 ¥ BBITIOJTHEHUS 3aJaHU HArJIsIHO-TIPAKTUUECKOTO XapaKTepa; He
TpeOOBaTh BHIBOJA M 3aTIOMHUHAHUS CIIOKHBIX (DOPMYJI, PEIICHUS HECTAHIAPTHBIX,
TPYAOEMKHUX 3alaHuil. Psi TeM creyeT u3ydaTh B 03HAKOMHUTEIIBHOM IJIAHE.

[IpumepHasi mporpamma MpeNOCTaBIAE€T aBTOPY pabouell MporpamMmbl
cBoOOy B paclpeneleHUH Marepuajla Mo  YeTBEPTAM  (TpUMECTpam).
Pacnpenenenne BpeMeHM Ha M3y4eHHME TeM B TE4YEeHHE Y4eOHOro roja



CaMOCTOSATENILHO OTMPEEsIeTCs 00pa30BaTeIbHON OpraHM3aIliell W 3aBUCUT OT
ocobeHHocTel rpymmbl oOydatonuxcsi ¢ 3[IP u ux ocoObix 00pa3oBaTeNbHbBIX
MOTPEOHOCTEH.

IIpumepHbIe BUABI AesiTebHOCTH O0yuawmuxcs ¢ 3I1P, o0yciioBieHHbIE
0co0bIMM  00pa30BaTeJIbHBIMH  TNOTPEOHOCTAMM M olecredMBAIOLIUE
OCMBICJICHHOE  OCBOCHHE  COAepKAHMH O00pa3oBaHMsl 1O  MpeaMeTy
«MaremaTtuka»

Copepxxanne BUIOB AesTenbHOCTH oOydarommxcsi ¢ 3P onpenensercs ux
0COOBIMHU 00pa30BaTEIBLHBIMU MOTPEOHOCTAMU. [[OMUMO MIUPOKO UCTIOIB3YEMBIX B
OOIT OOO o6mux 11 Bcex 00yJarommxcsi BUAOB ACSITEILHOCTU CIEAYET YCUITUTh
BUJIBI  JEATEIBHOCTH  cneuud@uuHble JUisl  JAHHOM  KaTeropuu  JeTew,
00€CIEUnBAOIINE OCMBICIEHHOE OCBOEHUE COJEpKaHUs O0O0pa3oBaHUs IO
IPEAMETY: YCWICHHE MPEAMETHO-IIPAKTHYECKOW IEATENBHOCTH C aKTHBHU3aLUEH
CEHCOPHBIX CHCTEM; YEpEJOBAaHUE BHUAOB JEATEIBHOCTH, 3aJCHCTBYIOIINX
pa3iInyHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepHajia ¢ ONOPOM HA AJITOPUTM;
«IIOIIArOBOCTh» B HM3YYEHWHM MaTepuala; HCIOIb30BaHUE JONOJHUTEIbHOU
BU3YaJIbHOM OMOPBbI (CXeMbl, IIa0JOHbI, ONOPHBIE TAOJHUIBI); PEUEBOMl OTYET O
IIpoLlECCE W PEe3yJIbTaTe JACSATEIBHOCTH; BBIIOJHEHHUE CIELUUAIbHBIX 3aJaHuM,
00eCreunBaAIOIINX KOPPEKLIMIO PETYIISINN Y4eOHO-TIO3HABATEIbHOM 1€ATEIbHOCTH
Y KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

[IpumepHass TeMaTuyeckass U TEPMHUHOJIOTHYECKAs JIEKCUKA COOTBETCTBYET
OOII O0O.

Jist obyuaromuxcst ¢ 3P cyiiecTBeHHBIM SIBJISIFOTCSI MPUEMBI palOTHI C
JIEKCUYECKHM MarepuanoM no mnpeaMmery. IIpoBoautces crnenuanbHas padorta 1o
BBEJICHHUIO B aKTUBHBIN CJIOBaph 00YUYaIOIIMXCA COOTBETCTBYIONIEH TEPMUHOIOTHUU.
N3ydyaemble TEepMUHBI BBOJATCS Ha IOJUCEHCOPHOW OCHOBE, 0Os3aTesbHa
BU3YyaJlbHAsI TOJIEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETIEHIUEM, ONTIOPHBIE CXEMBI J1J15
aKTyaJIM3aluy TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHUs yueOHBIM mpenMer «MaremaTukay
BXOJIUT B TMpEAMETHYIO oOnactb «MaremaTuka U WH(OpPMATHUKa» U SIBISETCS
o0si3aTeNIbHBIM sl u3ydeHusi. B 5-9 knaccax yueOHbIN npenmeTr «MaremaTukay
TPaJAMIIMOHHO M3Y4YaeTcsl B paMKax CIEAYIOIIMNX Y4eOHbIX KypcOB: B 5-6 kiaccax —
Kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKIJIIOYasi 3J1€MEHTHI
CTaTUCTUKU U TeopuH BeposTtHOocTel) u «I'eomerpusi». HacToseil mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN Y4eOHBI Kypc «BeposSTHOCTb U CTATUCTHKAY.

Hacroseit mporpamMmoii npeagycMaTpuBaeTCs BBIJCICHUE B yueOHOM TUTaHEe
Ha M3yuyeHUE MaTeMaTHKU B 5—6 kjaccax 5 y4eOHbIX 4acOB B HENEIIO B TEUCHHE
Ka)XJ0ro rojga ooydenus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJAEIIO B TEUCHHUE
KaXKJI0TO To1a o0ydeHus, Bcero 952 y4eOHbIX Haca.

Copepxxanne ydeOHOro mnpeamera «MaremaTuKa», MPEACTaBICHHOE B
[TpumepHoii paboueirr mporpamme, coorBerctByeT PI'OC OOO, IIpumepnoit



OCHOBHOW 00pa30BaTeNbHONW MPOTpaMMe OCHOBHOTO 00ImIero o0pa3oBaHws,
[IpuMepHOI aTanTUPOBAaHHON OCHOBHOM 00pa30BaTEIbHOM IIPOrpaMMe OCHOBHOTO
o01ero o0pa3oBaHus 00YUaAIOIIUXCS C 33JICPKKOM MCUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe TIUIAaHUPOBAHUE YYEOHBIX KypCOB U PEKOMEHIYEeMOe
pacrpejesieHie yueOHOTr0 BpeMEHH JIJIsl U3yUYEHHUsI OTACIbHBIX TEM, ITPEIJI0KEHHbBIC
B HACTOSIIEW Mporpamme, HaJO pacCMAaTPUBATh KaK MPHUMEPHBIE OPUEHTUPHI B
MOMOIIb COCTABUTEIIO aBTOPCKON paboyell mporpaMMbl U IIPEK/IE BCETO YUUTEIIO.
ABTOp paboueil mporpaMMbl BIPABE YBEIWYUTH MPEIJIOKEHHOE YHCIIO YUeOHBIX
94acoB Ha TeMbI, TpeOyromue 6oee JUTENbHOT0 u3yueHus ooyqarommmucs ¢ 311P,
VI YMEHBIIUTh KOJUYECTBO YACOB HA TEMBI, M3y4aeMble Ha O3HAKOMHUTEIHHOM
ypoBHe. JlomycTUMO Takxe JOKalbHOE TMepepacrpeesiecHue U TepecTaHOBKa
3JIEMEHTOB COJIEPKaHUs BHYTPH JaHHOTO Kinacca. KomudecTBo mpoBepoUHbIX padboT
(TeMaTHYeCKUi M HITOTOBBIA KOHTPOJIb Ka4eCTBAa YCBOSHHUS yIeOHOTO MaTepraia) u
UX TUI (CaMOCTOATENIbHbIE M KOHTPOJBHBIE Pa0OTHI, TECThI) OCTAIOTCA Ha
yCMOTpeHHUE yuutensi. Takke ydyuTesab BIpaBe YBEJIMUUTh WM YMEHBIIUTh YUCIIO
y4eOHBIX 4acoB, 0TBeIEHHBIX B [IpuMepHoil pabouel mporpamme Ha 0000IIeHuE,
MOBTOPEHUE, CHUCTEMATHU3AIMI0 3HAHUW oOywaromuxcs. EIMHCTBEHHBIM, HO
OPUHIIMIHAIBHO BaXXHBIM KPHUTEpUEM, SIBJISIETCS JIOCTUKEHUE PpE3yJIbTaTOB
oOy4eHHMsl, yKa3aHHBIX B HACTOSIICH MporpaMme.

[TPUMEPHA PABOYAA ITPOTPAMMA
YYEBHOI'O KYPCA <cMATEMATHUKA». 5-6 KIIACCBI

Heau ndyueHust yueOHOro Kypca

[IpuopureTHbIMU LENSIMU OOYUYEHHSI MaTEMaTUKE B 5—6 Kilaccax SIBISIOTCS:

" MpOAOIKEHHE (POPMUPOBAHUSI OCHOBHBIX MAaTE€MATUYECKUX MOHATUN (YUCIIO,
BEJIMYMHA, TeoMeTprudecKas urypa), o0ecrneuynBaromux NpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTEMATHYECKOTO 00pa30BaHUs 00yJarOIINXCS;

" pPa3BUTHE MUHTEIUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yUYarOIIMUXCs C
311P, no3HaBarenbHON aKTUBHOCTH, UCCIIEA0OBATEILCKUX YMEHUI, HHTEpECA K
U3YUYEHUIO MaTEMaTUKH;

* noxaseneHue oOywatouiuxcs ¢ 3[IP Ha nmocTymHOM i HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBSA3M MaTeMaTUKHU U OKPY>KAIOIIETO MUPA;

= (¢opmupoBaHue (YHKIIMOHAIBHOM MaTEeMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTH4YeCKue OOBEKThl B  PEAIBHBIX KU3HEHHBIX
CUTyallUsIX, TPUMEHATh OCBOCHHBIC YMEHHMS ISl PEIICHUS MPAKTUKO-
OPUEHTUPOBAHHBIX 3aJ]la4, MHTEPIPETUPOBATH MOJYYCHHBIEC PE3yJAbTaThl U
OLICHUBATh UX HA COOTBETCTBHE MPAKTUYECKON CUTYalUU.

OcHOBHBIE JIMHUU COAEPKaHUSI Kypca MaTeMaTuku B 5—6 Kiaccax —
apu(pMeTHIecKas u TeOMETPUIECKasi, KOTOPbIE Pa3BUBAIOTCS MapaIICIbHO, KaXaas
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JPYTOH,
a B TECHOM KOHTAaKT€ M B3aUMOJEHCTBUU. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO
C DJIEMEHTaMHU anTeOpbl U OMUCATEIPHONW CTATUCTUKH.



N3yuenne apudmeTnyeckoro Mareprana HaYMHAETCS CO CUCTEeMAaTU3alllu U
pPa3BUTHSA 3HAHUUI O HATYpPaJbHBIX YHCIIAX, IIOJYYCHHBIX B HA4albHOM 1Koue. 1lpn
TOM COBEpIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKH U (OPMHUPOBAHUE HOBBIX
TEOPETHUYECKUX 3HAHUM COYETAETCS C Pa3BUTHUEM BBIYMCINTEIBHOU KYJBTYpHI, B
YACTHOCTH C O0YYEHUEM IPOCTEUIINM MTpUEMaM NPUKUIKA U OLEHKU PE3yJIbTaTOB
BBIYMCIICHUNA. VI3ydeHHe HaTypaJbHBIX YHCENI IpPOJOJDKAeTCs B 6  Kiacce
3HAKOMCTBOM C HA4aJbHBIMU NOHATHIMHU TEOPUU JECIUMOCTH.

Jlpyroii KpymHbIH 070K B COAEpKAHUHU apUPMETHUECKON TUHIH — 3TO APOOH.
Havano n3yuenns OObIKHOBEHHBIX U ACCATHYHBIX APOOEH OTHECEHO K 5 Ki1accy. ITo
NEPBBIM 3Tall B OCBOCHUM APOOEH, KOrJa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UACSIMH, MOHATHSAMHU TeMbl. [Ipyu 3TOM paccMoTpeHHne OOBIKHOBEHHBIX ApoOei B
NOJIHOM OOBEME NPENIIECTBYET M3YYECHHIO JIECATHYHBIX  Jpo0ed, uTo
LEJIECO00Pa3HO € TOYKUA 3PEHUsS JIOTMKM H3JI0KE€HUS YHUCIOBOM JIMHUHU, KOTJa
IpaBuiia IEUCTBUMN C JECATUUHBIMU JPOOSIMU MOKHO OOOCHOBATh YK€ U3BECTHBIMU
aJITOPUTMaMH BBITOJHEHUS IEHCTBUIN ¢ OOBIKHOBEHHBIMU JPOOSMU. 3HAKOMCTBO C
JECATUYHBIMU JpOOSIMHU PAaCIIMPUT BO3MOXKHOCTHU I MOHUMAHUS 00y4aroIUMUCS
IIPUKJIAJHOTO IPUMEHEHHSI HOBOM 3aIMCH IIPU U3YYEHUH JAPYTUX IPEAMETOB U IIPU
IIPaKTUYECKOM HCNOJIb30BaHuK. K 6 Kiaccy OTHECEH BTOpOW 3Tall B U3yYEHUHU
npobeil, Tne MNPOUCXOAUT COBEPILICHCTBOBAHME HABBIKOB CPABHEHMSI U
npeoOpa3oBaHusi JpoOei, OCBOEHHME HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB,
OTTAYMBAHWE TEXHUKH BBIYMCICHWW, B TOM YHCJIE 3HAYCHUU BBIPAKECHUM,
coJlepKallluX M OOBIKHOBEHHBIE, W JIECSATHYHBIE JIpOOU, YCTAHOBIIEHHUE CBS3EH
MEX Iy HUMH, paCCMOTpPEHUE MPUEMOB PellIeHHs 3a]1a4 Ha Apoou. B Hayase 6 kiacca
IIPOUCXOJNUT 3HAKOMCTBO C MOHSTUEM MPOLEHTA.

OCOOECHHOCTBPIO M3YYEHHSI TIOJOKHUTENbHBIX M OTPHULATENbHBIX YHCE
ABJISIETCA TO, YTO OHU TAK)KE€ MOTYT PACCMATPHUBATHCS B HECKOJIBKO ATAaIloB. B 6
KJlacce B Hadaje nu3ydyeHus Tembl «lloJoXHuTeNbHbIE W OTpULATEIbHBIE YHCIIA»
BpIaesAeTCa noarema «llemple 4yucna», B paMKax KOTOpPOW 3HAKOMCTBO C
OTPULATEIBHBIMU YUCIIAMU U IEHCTBUSIMH C TIOJIO)KUTEIIHBIMU M OTPULIATEIbHBIMU
YUCIIAMHM IPOUCXOJIUT HAa OCHOBE COJEPKATEIBHOIO MOAXO0AA. JTO MO3BOJISET HA
JIOCTYITHOM yYpOBHE ITO3HAKOMUTH YYAIIUXCs NMPAKTUYECKU CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCI€ M C MpPaBWIAMH 3HAKOB IIPU BBINOJIHEHUHU
apu(pMETHICCKUX JeUCTBUI. V3ydeHne palMoHANBHBIX YHCEI Ha JOTOM HE
3aKOHUUTCA, a OyAeT NpPOJOJDKEHO B Kypce anreOpel 7 Kiacca, 4TO CTaHET
CJIEAYIOIIUM IIPOXOJOM BCEX MPUHIMUITHAIBHBIX BOIIPOCOB, TEM CAMBIM PA3IECICHUE
TPYJAHOCTEH oO0JeryaeT BOCHPUSITHE MaTepualia, a paclpeesieHue BO BpPEMEHU
CIIOCOOCTBYET MPOYHOCTU MTPUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHnH peneHuIo TEKCTOBBIX 3a7a4 B 5—O6 Kilaccax MCIOJIb3YIOTCS
apumeTndeckre npuémMsl perieHus. TeKCToBbIe 3aa4u, peraeMble TPy 0TpadoTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KJIaccax, pacCCMaTPUBAIOTCS 33/1a4U CIEAYFOIINX
BUJOB: 3a/Jayd Ha JBW)XKCHHME, Ha 4YacTH, Ha TMOKYyOKH, Ha paboTy u
IIPOU3BOJIUTENIBHOCTD, HAa MPOLIEHTHI, HA OTHOLIEHUs W nponopuuu. Kpome Ttoro,
0Oy4aroluecs: 3HaKOMATCS ¢ MPUEMAMH PELICHUs 3a7a4 MepedopoM BO3MOKHBIX
BapHaHTOB, y4yaTcs paboTaTh ¢ MHPOpMAIMEl, MpeIcTaBIeHHON B (hopMe TabIuIl
WJIU JUArpaMm.



B Ilpumepnoii paboueld mporpamMme MPEeayCMOTPEHO (HOPMUPOBAHHE
MPOIEIEBTUUECKUX anreOpanyeckux ImpeacTtaBieHuil. bykBa Kak CHMBOJ
HEKOTOPOTO YHCJIa B 3aBUCUMOCTH OT MAaT€MaTHYECKOTO KOHTEKCTa BBOIUTCS
MIOCTENEHHO. DyKBEHHAas CMMBOJIMKA LIAPOKO HCIIOIBb3YETCA MPEkKIE BCErO IS
3amucy OOLIUX YTBEPXKIECHUW U MpeyIoKeHUH, (GopMys, B YaCTHOCTH s
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Martematukn» 5—6 K1acCOB NpEICTABICHA HATJIAIHAS T€OMETPUs,
HalpaBJ€HHAass Ha pa3BUTHE OOpPA3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUS, H300pa3UTENBbHBIX YMEHHH. OTO BaXHBIA 3Tal B HW3YYCHHUU
F€OMETPUH, KOTOPBIM OCYIIECTBISIETC HAa HAIVIIAHO-IPAKTUYECKOM YpPOBHE,
ONMMpAETCAd Ha HArISAHO-00pa3HOE MbIIUIEHHE OOydarlmuxcsa. bonpmas posib
OTBOJMTCS IPAKTHYECKOM IEATENBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJIEJIINPOBAHMUIO.
OOyuaroiuecs 3HAKOMSTCS C T€OMETPUYECKUMHU (UTypaMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEUITUMU KOHPUTYpAIUsIMU, ydaTcs U300pakaTh UX Ha
HEJIMHOBAHHOM U KJIETYaTOM Oymare, pacCMaTpPHUBAIOT WX MPOCTEHIIINE CBOMCTBA. B
Mpoliecce U3YYSHUS HATJSAHOM T€OMETPUHU 3HAHUS, TIOJyYeHHbIE 00yYarOIIUMUCS
B HAYaJIbHOU ILIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSFOTCA.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax M3ydaeTcs HUHTETPUPOBAHHBIN
npeaMmer «MareMatrukay, KOTOPbIM BKJIIOYAET apu(PMETHUECKUH MaTephayl u
HaIJSIHYI0O T€OMETPHUIO, a TaKKe MPOIEIEBTHUECKUE CBEICHUS W3 aireOphl,
AJIIEMEHTHI JIOTUKHU M Ha4ayla ONMHUCATENbHON CTATUCTUKH.

VYueOHbIl 1aH HAa U3yYeHUE MaTEMATUKU B 5—6 Kjlaccax OTBOJMUT HE MEHEe
5 y4eOHbIX YacOB B HEJAEINIO B TEUEHUE KAXKIOTO rofa 00ydeHus, BCEr0 HE MEHee
340 y4yeOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHU )

5 KUIACC

Hamypanvhule uucna u Hy1b

Hatypanbnoe umcno. Psn nHatypanbHbix umcen. Yucno 0. M3oOpaxkeHue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIAUHATHOMN (YMCIOBOM) MPSIMOA.

[lo3unmonHas cucrema cuuciieHus. Pumckas Hymepayus Kak npumep
HeNnoO3UYUOHHOU cucmembl cuucienus’. JIecATHuHas CUCTEMa CUUCIIEHHMS.

CpaBHEeHHE HATypaJbHBIX YUCEN, CPABHEHWE HATYpPaJbHBIX YUCEN C HYJIEM.
Cnoco0Obl cpaBHeHUs1. OKpyTrieHUEe HATypaIbHbIX YHCEIL.

CrioxeHre HaTypajabHBIX YHACEIT; CBOMCTBO HYJIS MPH CIOXKEHUU. Brruntanue
KaK JCHCTBUE, OOpaTHOE CIOKECHUIO. Y MHOXKEHHE HATypallbHBIX YHCEN; CBOMCTBA
HYJISl ¥ €IUHUILIBI IPYU YMHOKEHUU. [leneHne kak feiictBue, o0paTHOE YMHOKEHHUIO.
KomrioHeHTsl  neucTBUM, CBs3b  MeXay Humu. [IpoBepka pesynbrara

! 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



apudmeTndeckoro aeicteusa. IlepeMecTuTenbHOE W COUYETATEIHHOE CBOWMCTBA
(3aKOHBI) CIIOKEHUS W YMHOXCHHS, pacnpedeiumenbHoe Ce0Ucmeo (3aKoH)
VMHOMCEHUSL.

Hcnons3oBanue OyKB Jisi 0003HAYE€HHSI HEU3BECTHOTO KOMITOHEHTA U 3 CH
CBOMCTB apu(pMETUUECKUX JCHCTBUM.

Lenumenu u xpamuvle yucia, paziokeHWe Ha MHOxuTenu. [Ipocteie u
cocTaBHbIe uucia. [lpusnaxu denumocmu na 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoMm.

CreneHb C HaTypaJbHBIM [IOKa3aTeNieM. 3alKCh YUCIAa B BHUJE CYMMBI
pPa3psAIHBIX CIAracMbIX.

UucnoBoe BpIpaKEHUE. BpruncieHne 3HAYEHUN YMCIOBBIX BBIPAXCHUU;
MOPSAIOK  BBITIOJIHEHUST  JeucTBUM.  Mcmonb30BaHWE TPU  BBIYKMCIIEHUSIX
MEPEMECTUTEILHOTO M  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOXEHUS, pACHpeoeumesibHo20 C8OUCMBA YMHONCEHUSL.

JApodu

[IpeacraBnenre o JpoOU Kak Ccrmocobe 3amucd YacTh BEJIMYUHBI.
OO6bikHOBEHHBIE poOu. [IpaBuiibHbIE U HENMPAaBWIbHBIC ApoOu. CMmeranHas Apoob;
MPEICTABIICHUE CMEIIAHHOW JIpoOU B BHJIE HEMPABHILHON TPOOM U BBIJIETICHUE
1[EJI0M YacTH YKClia U3 HenmpaBWIbHOU Mpodu. M3o0pakenue npolOel ToukaMu Ha
4yurCI0BOM npsimoii. OcHOBHOE CBOMCTBO aApodu. Coxpawenue opobeii. I[lpusedenue
0pobu Kk Hogomy 3namenamenio. CpaBHEHHE IPOOEH.

CnoxeHue 1 BelYMTaHuE Apo0eid. Y MHOXKEHUE U JieJieHne Ipo0eil; B3auMHO-
oOpatHblie apodu. Haxoorcoenue uacmu yeno2o u yenio2o no e20 4acmu.

JHlecatuunas 3anuchk aApooOei. IlpeacrtaBieHue OecSITUYHOM poOU B BUE
oObIKHOBEeHHOU. M300pakeHne MeCATUYHBIX JpoOel ToukaMu Ha YHCIOBOU
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

Apudmernueckue JEUCTBUSL € JIECITUYHBIMH  ApoOsMu. Okpyenenue
oecamuunbix Opooell.

Pemenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apu(METUYECKUM CrocoboM. Peuwenue
noeuyeckux 3aday. Pewenue 3a0au nepebopom 6cex B603MONCHLIX 8APUAHMOS.
Hcrnonb3oBanue mpy perieHuu 3a7a4 Ta0IUI] U CXEM.

Pemienne 3amay, comepkKallMX 3aBUCHUMOCTH, CBSI3BIBAIOIIUE BEIUYUHBIL:
CKOpPOCTh, BpEMsl, pACCTOSIHUE; I1I€Ha, KOJIMYECTBO, CTOMMOCTb. EnuHUIIBI
M3MEPEHUS: MacChl, 00bEMA, IIEHBI; PACCTOSHUS, BpEMEHU, CKOPOCTU. CBA3h MEKTY
SAUHUIIAMHU U3MEPECHUS KaKJI0M BEJIMUUHBI.

Perienrie OCHOBHBIX 3a1a4 Ha JIpOOH.

[IpencrapiieHre JTaHHBIX B BUJE TAOJIHI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsimuele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIroJI, IOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YToiL. [Ipsmoi,
OCTPBIN, TYIIOU U pa3BEPHYTHIE YIJIbI.

JlnmrHa oTpe3ka, METPUYECKUE €IMHUILIBI JJIMHBL. J[JTMHa TOMaHOW, IEpUMET]
MHOT'OyTOJIbHUKA. 3MepeHune u MoCTpOCHUE yIJIOB C TOMOIIBIO TPAHCTIOPTUPA.

Harmsinaele mpencraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEYTOJIBHUK, O paseHcmae gueyp.



N3obpaxenune ¢uryp, B TOM uucie Ha KieTdartoil Oymare. [locmpoenue
KoH@ueypayuii u3 uacmeti npsmMou, OKPYICHOCMU HA HeTUHOBAHHOU U K1emyamou
bymaee. Vicnonp30BaHKe CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[lnomans mOpPAMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4YHCIE (QUTYp, U300paKEHHBIX Ha KJeT4yaTod Oymare.
EauHuier u3mepenus miomaiu.

Haensionvle  npeocmaenenus 0 ApOCMPAHCMBEHHBIX  ueypax:
NPAMOY20NIbHbIU  napaiieienuned,  Kyo,  MHoz2oepaumHuku.  M3o6padicenue
npocmeuwux MHo2oepanHukos. Pazeépmku kyba u napannenenuneoa. Cosoanue
Mooenel MHO202PAHHUKO8 (U3 bymaeu, npo8oaoKuU, NIACMUIUHA U OD.).

O0vém npsamoy2onbHo20 napanieienuneoa, Kyoa. Eounuyvt uzmepenus
00véma.

6 KUIIACC

Hamypanvnsie uucna

Apudmernueckue JEHCTBUS C MHOTO3HAYHBIMUA HATypalbHBIMH YHCIIAMH.
UucnoBble  BBIpOKEHUS, TOPSAOK  JCMCTBUM,  HCIOJIB30BAaHHE  CKOOOK.
Hcnonb3oBaHue MpU BHIYUCICHHUSIX EPEMECTUTEILHOTO U COYETATEIbHOTO CBOMCTB
CIIOXKEHUSI U YMHOXKCHUS, pacnpeoeiumenbHoc0  C8OUCMBA  YMHONCEHUS.
OxpyriaeHue HaTypaabHBIX YHCEIL.

JlenuTenu v KpaTHBIC YUCTIA; HAUOOIbUWUL 00wull 0eumeb U HauMeHbllee
obwee kpammoe. [lenumocms cymmul u npouzgedenus. Jlenenne ¢ 0CTaTKOM.

Jlpoou

OOGbIKHOBEHHAs1 ApOoOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHue ApoOei.
CpaBHeHue U ynopsaourBaHue apooei. Pemenre 3aa4 Ha HaXOXKJIEHUE YaCTH OT
LEeJI0ro M 1enoro mo ero yactu. [[poOHoe 4Yuciao Kak pe3yibTaT JIeJCHUS.
[IpencraBnenue necITUHUHON JpOOU B BUAE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
MPEICTaBIICHNUS] OOBIKHOBEHHOU APOOU B BHJIEC ACCATUYHOMU. JlecaTuunbie 1podu u
METpHUYECKasi cucTeMa Mep. ApudmMeTnueckue IeUCTBUS U YUCIOBBIE BHIPAKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSMHU.

OtHomienue. JleneHue B JaHHOM OTHOIICHMH. Macwimab, TPOTIOPIIHSL.
[IprumeHenune mponopurii Npyu pEeLIEHUH 3a1a4.

[TonsiTue mporenTa. Berancnenue mporieHTa OT BEIMYUHBI U BEIMYUHBI 110 €€
MPOIICHTY. BBIpakeHHE TPOIEHTOB JCCATUYHBIMH ApoOsSMu. PermieHue 3amayd Ha
MIPOIICHTHI. BeIpaykeHne OTHOMIECHUS BETMYMH B TIPOICHTAX.

Ilonoscumenvuvie u ompuyamenvHvie YUCIA

[TonmoxxutenbHble U OTpuLarenbHble uncia. Llenblie uucna. Mooyre uucna,
eeomempuueckas uHmepnpemayus Mmooyaa uyuciaa. VI3oOpakeHue uwucen Ha
KOOPAMHATHOU NpsMOU. Hucnogvie npomescymxu.

CpaBHenne uymcen. ApudMeTHdecKue ACHCTBUS C TOJOKUTEIBHBIMH U
OTpHUIIATEIHLHBIMH YHCTIAMHU.

[IpssMmoyrosibHAst cucTeMa KOOpAMHAT Ha IIOCKOCTH. KoopauHaTel TOUkH Ha
I0CKOCTH, abcimcca U opauHara. [loctpoenue Touek u GuUryp Ha KOOPIMHATHOMN
MJIOCKOCTH.

Bykeennvie eviparrcenus



[Ipumenenne OykB I  3alUCH  MATEMAaTUYECKUX  BBIPAKCHUA W
npeioxkennii. CBoiicTBa apruMETHUECKUX JEUCTBUN. ByKeeHHble @vipadicenus u
yucnogvle NOOCMAaHo6ku. ByKBEHHBbIE pPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KOMITIOHEHTa. DopMyiibl; (QOpMyJbI TEpUMETpa U IUIOMIAIA MPSMOYTOJIbHUKA,
KBajpaTa, 00véma napaiieienuneoa u Kyoa.

Pewenue mexcmoegwix 3a0au

Pemenne TekcTOBBIX 3adad  apu(METUYECKUM CIocoOoM. Peuwenue
Jloeudeckux saoay. Pewenue 3a0au nepebopom ecex 603MOACHBIX 8APUAHMOS.

Pemienne 3agay, coaepKamuX 3aBUCUMOCTH, CBSA3BIBAIONINX BEJIWYMHBIL:
CKOPOCTb, BpeMsl, pacCTOsIHUE; LICHA, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOUTEIILHOCTh, BpeMs, O00BEM paboThl. EQuHUIEI W3MEpeHus: MaccChl,
CTOMMOCTH; PACCTOSIHUS, BDEMEHU, CKOPOCTU. CBSI3b MEXKTY €AMHUIIAMU U3MEPEHUS
Ka)KI0 BEJINYUHEI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLICHUEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, MPOIICHTAMU; PEIIEHUE OCHOBHBIX 3aJ]1a4 Ha IPOOU U MPOLICHTHI.

Oyenka u npukuoKa, oKpyaieHue pe3yibmamd.

Cocmaenenue OYK8eHHbIX 8bIPANCEHUL NO YCI08UIO 3A0AYU.

[IpeacTaBieHre MaHHBIX C MOMOIIbI0 Tabnui u auarpamm. CronbuaTeie
JMarpaMMBbl: YTEHUE U MMOCTPOEHUE. UTEHHE KPYTOBBIX AUATPAMM.

Haznaonaa zeomempus

Harnsinuele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTh, KPYT.

Bzaummnoe pacnonooswcenue 08yx npsamMbIX Ha HNIOCKOCMU, NApAlleNbHble
npsimvle, NepneHOUKyisipHvle npsmvle. VI3MepeHue pacCTOSHUN: MEXIy ABYMS
TOYKaMH, OT TOYKHU JI0 MPSIMOM; JUTMHA MapIIpyTa Ha KBaJIpaTHOMN CETKeE.

N3MepeHne M TMOCTPOEHUE YIJIOB C IMOMOUIBIO TpaHcHopTupa. Bumasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBI, MPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJIbHUK, IpUMEPHI
YEThIPEXYTOIbHUKOB. [IpsIMOYrOIbHUK, KBaAPAT: UCIOIb30BAaHUE CBOMCTB CTOPOH,
VIJIOB, JTUaroHaleh. M3zobpasicenue eceomempuueckux ¢ueyp HA HEIUHOBAHHOU
oymaze ¢ UCNONBL30BAHUEM YUPKYIA, JUHEUKU, V2ONbHUKA, MPAHCHOpmupa.
[Toctpoenus Ha kiaeTuaToi Oymare.

[lepumerp w™MHOroyronbHuka. IloHsiTHe T™IOMAAM (UTYPBI; EIUHUILIBI
n3Mepenus miomanu. [lpubmkéaHoe usmepenue miomaau Guryp, B TOM 4UCiIe Ha
KBaJpaTHON ceTke. [Ipubnudicénnoe usmeperue ONUHbL OKPYHCHOCMU, NAOUWAOU
Kpyea.

Cummempusi. yeHmpanbHas, ocesas u 3epkaibHas cummempuu. Illocmpoenue
CUMMEMPUYHBIX puzyp.

Haznaonvie npeocmasieHus 0 NPOCMPAHCMBEHHbIX — hueypax:
napainenenuned, Ky0, npusMma, RUpPAMuoda, KOHYC, YUIUHOp, wap u cgepa.
Hzobpasicenue NPOCMPAHCMBEHHBIX pueyp. Ipumepui Dpa3eepmox
MHO202panHUK08, Yyununopa u konyca. Cozoanue mooeneti npocmpaHcmeeHHbIX
Queyp (uz 6ymazu, npoeosoKu, NIACMUIUHA U OD.).

Ionamue o6véma, edunuysvl uzmepenus 06véma. O0bEM NPAMOY20LHO2O



napannenenuneoa, Kyoa.

[TPUMEPHA PABOYA ITPOI' PAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

AnreOpa SIBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOW IIIKOJIBI: OHA
oOecrieuynBaeT M3y4YCHHE APYTHX MUCIUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTapHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOMMO JIJIsl TPOAODKEHUS 00pa30BaHuUs
U B TIOBCEIHEBHOM *u3HU. Pa3BuTHe y 00yyaromuxcsi HayYHBIX MPEACTaBICHUI O
MPOUCXOKICHUN
U CYIIHOCTH aJredpandyeckux aOCTpakUui, coco0e OTpaXeHUs MaTeMaTUYECKOU
HAyKOM SIBJICHUW W MPOIECCOB B MPUPOJEC M OOIIECTBE, POJM MATEMAaTHUYECKOTO
MOJICIMPOBAHUS B HAYYHOM IMO3HAHUH U B IIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHHIO
HAyYHOT'O MUPOBO33PEHHS U KAUECTB MBIILICHUS, HEOOXOUMBIX JIJISl aJafTalliy B
coBpeMeHHOM LH(ppoBoM obmiecTBe. M3yueHue anreOpbl eCTECTBEHHBIM 00pa3oM
oOecrieynBaeT  pa3BUTHE YMEHHs  HaOIOIaTh, CpaBHUBATh, HAXOJMTH
3aKOHOMEPHOCTH, Tpedyer KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOM JEHUCTBUSI U BBIBOABI, (OPMYIUPOBATH
yTBepkIeHus. OcBoeHne Kypca anreOpsl 00eCredyMBaEeT Pa3BUTHE JIOTHYECKOTO
MBIIIUICHUS OOYYarOUIMXCs: OHHM HCIOJB3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIC
paccyxaeHusi, 0000IIeHNe W KOHKpPETH3allHio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENbHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUE 3aaad
€CTEeCTBEHHBIM 00pa3oM SIBJISIETCS pean3alueil JeATeIbHOCTHOTO MPUHIIUIA
oOyJeHus.

B cTpykType mporpammbl yueOHOTO Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEpP)KATEIbHO-METOANYEeCKne nuHuM: «Hucna u
BBIYHCIICHUSY; «AJNre0pandeckue BBIpAXKCHUS»; «YPABHEHUS U HEPABEHCTBAY;
«Dynknuny. Kaxnas u3 aTux comepkaTeabHO-METOANYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUH TPEX JIET U3YUYCHHs Kypca, ECTECTBEHHBIM 00pa3oM IMeperuieTasch
M B3aUMOJICHCTBYS C JAPYrMMU €ro JHUHUSMH. B Xojae wu3ydeHHs Kypca
OOy4YaroIIMMCSl TPUXOIUTCS JIOTHYECKH PAacCyKIaTh, MCIOJb30BaTh TEOPETHUKO-
MHOYKECTBEHHBIN f3bIK. B CBSI3M C 3TUM 11€71€CO00pPa3HO BKIIIOYUTH B MPOTPaMMy
HEKOTOpPhIE OCHOBBI JIOTHKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feibl
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO O0YUYaIOITUMUCS
OCHOB YHHBEpPCAJIbHOTO MAaTeMaTHYeCKOro s3bika. TakuM 00pa3oM, MOXKHO
YTBEPKJaTh, YTO COAEPKATEIBHOM W CTPYKTYpPHOH OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanue nmHUA «YWcla W BBIUKCICHUS» CIYKUT OCHOBOM s
JTATbHEHIIETO M3Yy4YCeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyUYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe PHOOPETCHHUIO MPAKTHUYECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KW3HU. Pa3BuTHE NOHATHUS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU



U HUPPALMOHAIBHBIMH  YHUCIaMH, (POPMUPOBAHHMEM  MPEACTABICHUH O
JEWCTBUTEIPHOM YHCIIEC. 3aBEPIICHUE OCBOCHHUS YHCIIOBOW JIMHUM OTHECEHO K
cTapileMy 3BeHy 0011ero 00pa3oBaHusl.

Conepxanue JAByX  anreOpanyeckux JUHUA —  «AJrebOpanyeckue
BBIPDOKEHUS» U «YPaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (HhOPMHUPOBAHUIO Y
oOy4Jaronmxcss MaTeMaTHYeCKOro amnmnapara, HeoOXOAMMOro Jis pPEIIeHHs 3aad
MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. B
OCHOBHOM WIKOJIE Yy4eOHBIH MaTepuan TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BBIpaXEHUN. Anredpa AEMOHCTPUPYET 3HAYCHHE MaTEMAaTHUKU KakK S3bIKa IS
NOCTPOEHUSI MATEMATHYECKMX MOJIENE, ONHCAHMS NPOLECCOB M SIBICHUUI
peanibHOTO Mupa. B 3amaun oOyuenus anredpe BXOIAT TaKKe JaTbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIUICHHS, HEOOXOJUMOT0, B YACTHOCTH, AJI1 OCBOEHUS Kypca
MHQOpPMATUKHA, M  OBJIAJCHUE HABbIKAMU  JIEIYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBaHrue CHMBOJIBHBIX (OPM BHOCUT CBOM cCHEHU(PUYECKHH BKIaa B
pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Copepxanne GyHKIIMOHATBHO-TpahUuECKOM TMHUU HALIEJIEHO Ha [TOJIy4eHHE
MIKOJIbHUKAaMU 3HaAHUHM O PYHKIUSAX KaK BaKHEHUIIIeH MaTeMaTHuYeCKOM MOJIEIH JIJIs
OINKCaHUS U UCCIENOBAaHUS Pa3HO-0Opa3HBIX MPOLIECCOB U SABJICHUHN B MPUPOAE U
obmectse. M3yuenune 3Toro marepuaia cnocoOCTBYET Pa3BUTHIO y 00y4YarOIIUXCs
YMEHUS UCTIOJB30BATh PA3JIMYHbIE BBIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATUKN —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo ydyeObHOMYy TIaHy B 7-9 Kiaccax wu3ydaercs y4eOHBIM Kypce
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEp KAHMS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

VY4eOHbIN M1aH HA U3y4YeHUe anreOpsl B 7-9 kiiaccax OTBOJAMT HE MeHee 3
y4eOHBIX YacCOB B HEJEIIO0 B TEUCHHE KaXKIIOTO Tojla 00yUYeHus, BCEro 3a TPH rojia
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

7 KIIACC

Yucna u éviuucnenusn

PanuonanbHbIe YyHuCIa

Hpobu OOBIKHOBEHHBIE U ACCATUYHbBIC, MEPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroi. [loHaTtue panuoHaIBPHOTO YHCHA, 3aluCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX  uuceln. Apudmerndeckue JeHCTBUS €
paluMOHAIIBHBIMU 4YUCIaMH. Pemienue 3aiad U3 peaibHOM MPAKTUKU HA YacTH, Ha
JpoOu.

Crenenb C HaTypaJbHBIM I[IOKa3aTelieM: OINpeAeTeHne, IMpeodpa3oBaHKe
BBIPA)KEHUI Ha OCHOBE ONPEIENICHHS], 3alTUCh OOJBIINX YUCEIT.



[IporueHTsl, 3anmKuch NPOIIEHTOB B BUAE APOOU 1 IpoOH B BUJIE MTPOLIEHTOB. Tpu
OCHOBHBIE 33/J1a4M Ha IPOLEHTHI, PEIICHHE 3a/1a4 U3 PEalbHON NIPAKTHKH.

IIpuMeHeHrne TPU3HAKOB JECIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIH
HATypaJIbHBIX YUCEL.

PeanpHble  3aBUCHMMOCTM, B TOM 4uCle ImpsMas M oOpaTHas
IIPOIIOPLIMOHAIBHOCTH.

Ancebpauueckue gviparccenus

IlepeMeHHBIE, YNCTIOBOE 3HAYEHHUE BBIPAXKEHUS C MIEPEMEHHOU. JlomycTrmMble
3HaYeHUs nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEKAY BEIMYMHAMH B BUJIE
dbopmynbl. Beraucnenus no gpopmynam.

[IpeoOpa3oBanrie  OYKBEHHBIX  BBIPQKCHHH, TOXKICCTBEHHO  pPaBHBIC
BBIPAYKEHUS, PaBUJIa MPeoOPa30BaHUsl CyMM U NPOU3BEACHUI, TpaBUiIa PaCKPbITUS
CKOOOK M TIpUBEIEHUS TIOJJOOHBIX CIAraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. Ciio)keHue, BBIYUTaHUE,
YMHOKE€HHE MHOTOWICHOB. POpPMYJIbI COKPAIEHHOTO YMHOXEHUS: KBaJAPaT CyMMBbI
¥ KBaJipat pazHoctu. @opmysia pa3HOCTH KBaApaToB. Pa3nokeHne MHOIOWIEHOB Ha
MHOKUTEJIH.

Ypaenenusa

VYpaBHeHHE, KOPEHb ypaBHEHHWs, NpaBWia IpeoOpa3oBaHUS YpPaBHEHUS,
PAaBHOCHWJIBHOCTh YPAaBHEHUM.

JIuHelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEMHOTO
YPaBHEHMS, pELIEHUE JINHENHBIX YpaBHEHUN. COCTABIICHHE YPABHEHU IO YCIIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOIIBIO YPABHEHUH.

Jlunetinoe ypasnenue ¢ 06yms nepemennvimu u e2o 2pagur’. CucremMa IByx
JMHEWHBIX YPAaBHEHHU C JABYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
crioco0oM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHUM.

Koopounamut u cpaguxu. @ynkyuu

Koopannara Touku Ha npssMou. YucinoBble MPpOMeEXYTKU. PaccTosHue Mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyromnpHas cuctema koopauHat, ocu OXx u Oy. AGciucca U opauHaTa
TOYKH Ha KOOpAMHATHOW TutockocTu. [IpumMeps! rpadukoB, 3aaHHBIX (HOPMYTaMH.
Yrenue rpaMKoB peasibHbIX 3aBUCUMOCTEH.

[lonsarue ¢ynkumu. I['padux dynximu. CpoiictBa ¢GyHkimi. JluHeiHas
¢byuknus, e€ rpapuk. I'padux dynkuum y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCTEM JIUHEUHBIX YPAGHEHU.

8 KIIACC

Yucna u evtuucnenusn

KBagpatueiit kopeHb u3 uucna. [lomamue 00 uUppayuoHAIbHOM Uucie.
Hecamuunvie npubnudxicenus uppayuoHaivbHolx yucen. CBOUCTBa apu(PMETHIESCKIX

2 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHNUC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTCIILHOM ILJIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



KBaIPATHBIX KOPHEW U WX MPUMEHEHHE K TPEOOPa30BAHUIO YHCIOBBIX BBIPAKCHUI
Y BBIYUCIIEHUAM. /[elicmeumenvtble YUcad.

Crenenb ¢ 1enpIM nokaszareneM U e€ cpoiictBa. CTanaapTHas 3aluCh YUCa.

Ancebpauueckue gviparcenus

KBampaTHbiii  TpEXuieH; pa3loKEHUE KBAApPaTHOTO TpEXUJEHa Ha
MHOKHUTEIIN.

AnreOpaunveckass JpoOb. OCHOBHOE CBOMCTBO alireOpanyeckor Apoow.
CnoxxeHne, BBIUMTAHHE, YMHOXKEHHE, JIEJICHHE anreOpandeckux JpoOei.
ParmonanpHbie BEIpaXEHUS M UX MpeoOpa3oBaHUeE.

Ypasnenua u nepasencmea

KBagpaTtHoe ypaBHeHue, popMmynia KOpHEH KBaJpaTHOTO ypaBHEHUs. 1eopema
Buema. Penienne ypaBHeHM, CBOIAIMXCSA K IMHEMHBIM U KBaIpaTHbIM. [ IpocTenmme
JIPOOHO-pAIOHAIIEHBIE YPAaBHEHHUS.

I'paguueckas unmepnpemayus ypasHenuu ¢ 08yMs NepeMeHHbIMU U CUCTEM
JIUHELHbIX YpasHeHuu ¢ 08ymsa nepemeHHvimu. lIpuMepsl perieHus: CUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aareOpanyeckum crocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHON IEPEMEHHOM.
PaBHOCWIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OIHOM IIEPEMEHHOM.
CuHcreMbl TMHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

Dynkyuu

[Tonsatue ¢ynkauu. OOMaCTh OMNpPEACTICHUS W MHOMXECTBO 3HAYCHUU
¢bynkuun. CnocoObl 3a1aHus QyHKIUH.

I'padpux pynxuuu. Urenue cBoiicTtB ¢yHkuuu no €€ rpaduky. [Ipumepsr
rpadukoB (yHKLIHMA, OTPAKAIOIIUX PEATIbHBIE MPOLECCHI.

OyHKINY, OINKCHIBAIOIINE TMPAMYI0 U OOpaTHYIO MPONOPIUOHATLHBIE

k
3aBUCUMOCTH, uX rpapuku. Dyukuum Yy = X4, y = X3, y = 4k, Yy = ~

I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHuUll.

9 KJIACC

Yucna u évluucnenus

JeiicTBUTE/IbHBIE YHCJIA

PanmonaneHbie 9HCNa, UppayuoHaibHble YUCHA, KOHeUHble U OeCKOHeuHble
oecsamuynvie Opodou. MHooxcecmeo OeticmeumenvHulx Hucel, OelucmeumebHbvle
yucia  Kak — OeckoHneuHvle — OecsimuuHble  Opobu. Bzaumno  00HO3HaAuHOE
coomeemcmaue MexHcoy MHONCECMBOM OeUCMEUMENbHbIX YUcCel U KOOPOUHAMHOU
NPSAMOU.

Cpasnenue OelicmeumenvHblX yucen, apugpmemuyeckue Oeucmeusi ¢
0eucmeumenbHbiMu YUCIAMU.

N3mepenusi, npudnKeHusi, OLeHKH

Pasmepsl OOBEKTOB OKpYXKAIOIIETO MHpPA, JIUTEIBHOCTh TPOIECCOB B
OKPYXKAIOIIEeM MHUPE.

[TpubOinkEHHOE 3HaYEHUE BETMYMHBL, TOYHOCTh MPUOJIMKeHus1. OKpyrieHue
yucen. [Ipukuaka u oLeHKa pe3yJbTaTOB BEIYMCICHHUMN.



Ypasnenusa u nepasencmea

YpaBHeHUs ¢ OHOM MePeMeHHOM

JluneriHOE ypaBHEHUE. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBampaTHoe ypaBHeHUE. PenieHue ypaBHEHUN, CBOASIIMXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHEeHUE. [Ipumepsl peuieHus ypagHeHull mpemveu u 4emeepmou
cmeneneu paznodiceHuem Ha MHONCUMEU.

Petenue qpoOHO-panimoHaIbHBIX YPaBHEHUM.

Pelenne TeKCTOBBIX 3a7a4 anreOpandeckKuM METOI0M.

Cucrembl ypaBHeHU

VYpaBHeHuE ¢ AByMs NEPEMEHHBIMU M e€ro rpaduk. PemeHue cucrem OByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucTteM 1ByX ypaBHEHHUH,
OJIHO M3 KOTOpbIX JIMHEHHOE, a Apyroe — BTOpoil crenenu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoooM.

HepaBenctBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHnue cucrem
JMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOW. KBaapaTHele HEpaBEeHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

Dynkyuu

KBagparnunas Qyskunus, e€ rpadux m cBoictBa. [lapabona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

['paduku (bYyHKITHIA: y = kX, y = kx + D, y = X2,
y = x, ¥ = SI/II/IX CBOMCTBA.

Yucnoewvie nocnedosamenvHocmu

OmnpenesieHue ¥ croco0bl 3a1aHUSI YU CJIOBBIX MOCIEA0BATEIbLHOCTEN

[IoHsATHE YMCIIOBOW IOCIENOBATEIBLHOCTH. 3aJaHHE IOCIIEI0BATEIbHOCTH
peKyppeHTHOI dopmyoii u Hopmysoi N-ro wieHa.

Apudmerndeckasi U reOMeTPHUYECKas MPOrPecCHu

Apudmernueckas U reomerpuyeckas mnporpeccur. @opmyibsl N-ro 4ieHa
apru(PpMETUYECKON U reOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N YJIECHOB.

H3zo0padicenue unenos apugmemuyeckou u 2eomMempuieckol npocpeccuti
MOYKAMU HA KOOPOUHAMHOU nAOCKOCmU. JIUHelnvlil u 9KCNOHeHYUAIbHbIU POCM.
Croorcrble npoyeHmui.

[TPUMEPHA PABOYAA ITPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». /-9 KITACCbI

Lenu u3ydyeHusi yueGHOro Kypca

Obmue nenu uzydeHus yueOHOTo Kypca «l'eomMeTpusi» MpeAcTaBlICHBI B
[TOOIT OOO. OHu 3aKIr0Yar0TCs, MPEXKAE BCETO B TOM, YTO HA YPOKAX FEOMETPUU
OOy4aroluiicss y4YHUTCS MPOBOAUTH JOKA3aTENbHbIE PACCYXKACHUS, CTPOUTH



JIOTUYECKUE YMO3AKIIOUECHUSA, NOKA3bIBATh UCTUHHBIE YTBEPXKAECHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKIECHUS «OT MPOTUBHOT0Y», OTINYAThH
CBOMCTBa OT MpPU3HAKOB, (popMynupoBaTh oOpaTHbIE yTBEpkiaeHUs. B oO0yuenun
YMEHHIO pacCyX IaTb COCTOUT Ba)XHOE BOCHUTATEIbHOE 3HAYECHHUE HW3YUYECHUS
r€OMETPUH, IPUCYIIIEE UMEHHO OTEUECTBEHHON MaTEMaTUYECKOMW IIKOJIE.

BTopoii 1enbr0 HM3ydeHUsT T€OMETPUU SIBISETCS HCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHUHU KaK MATEMaTHUYECKUX, TaK W MPAKTUYECKUX 3aaad,
BCTPEUAIONIMXCS B  peallbHOW  KU3HU. ODTOMY COOTBETCTBYET  BTOpasd,
BBIUHCIIMUTEIbHAS JIMHUS B U3YyYCHUM T€OMETPUU B IIKOJE. JlJIsi 3TOro y4uTemnto
pEeKOMEHAyeTCcsl  MOoAOMpaTh  3aJaud  MOPAKTUYECKOTrO  Xapakrtepa s
paccMaTpUBaEMbIX TE€M, YUUTh OOYYAIOIIMXCS CTPOUTh MATEMAaTUYECKUE MOJCIIU
pEAbHBIX KU3HEHHBIX CHUTyallMi, MPOBOJUTH BBIYMCIEHUS U OLCHUBATH
aJIEKBATHOCTh TMOJYYEHHOTO pe3yibrata. KpalilHe Ba)kHO MNOMYEPKMBATH CBA3U
F€OMETPUU C APYTUMU IPEIMETAMH, MOTUBUPOBATH HUCIIOIB30BaTh ONPEACIICHUS
reOMETPUYECKUX (UTYP U MOHATUMN, T€MOHCTPUPOBATH MPUMEHEHUE TTOJIYICHHBIX
yMeHUM B (U3MKE M TEXHHKE. ODTH CBA3M HauOoliee SPKO BUIHBI B TeMax
«Bexkrope», «TpUrOHOMETPUYECKUE COOTHOLIEHUs», «MeTon KoopAuHAT» U
«Teopema I1udaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydyeObHOMYy TIIaHy B 7-9 Kiaccax wu3yyaercss y4eOHBIM Kypce
«I"eomeTpusi», KOTOPBIM BKJIIOYAET CIEIYIOUME OCHOBHBIE Pa3/Iebl COJACPKAHMS:
«I'eomeTpuueckre QUrypsl M uX CBOWCTBay, «V3MepeHne TreoMeTpUYEecCKUux
BEIIMUMH», a Takke «JlekapToBbl -KOOPAMHATHI HAa IUIOCKOCTHY», «BeKTOphDY,
«JIBmxenus miockoctn» U «IIpeodpazoBanust mo100us».

VY4eOHblli MJ1aH MpPeayCMaTPUBAET U3yUEHHE TEOMETPUHU Ha 0A30BOM YPOBHE,
UCXOJI1 M3 HE MeHee 68 yueOHBIX 4acoB B Y4eOHOM TOJy, BCEro 3a TpHU Toja
oOyueHus — He MeHee 204 Jacos.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 KIIACC

Hauvanbubie nouaTus reometpun. Touka, psiMasi, OTpE30K, Jyd. Yroi. Bumbl
yriioB. BepTukaneHble U CMEXHbIE yIubl. buccekrpuca yruia. JlomaHas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U epIEeHAUKYISIPHOCTD MPSIMBIX.

Cummempuunvie @ueypel. OcHO6HbIE CBOUCMBA 0CEE0L  CUMMEMPUL®.
[Tpumepsl CHMMETPHUHU B OKPYKAIOIIEM MUPE.

OcHogHble NOCMPOEHUsI C NOMOWBLIO YUPKYJIA U TUHEUKU.

Tpeyronsuuk.  Bwicota, wMeamana, Ouccekrpuca, HMX  CBOWCTBA.
PaBHOOCIpEHHBIN U pABHOCTOPOHHUN TPEYTOJLHUKU. HepaBeHCTBO TPEyrobHUKA.

CBoiicTBa W TpPHU3HAKK pPaBHOOEIPEHHOTO TpeyroidpHuKa. [lpusHaku

3 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuala.



PaBEHCTBA TPEYTOJIbHUKOB.

CBoiICTBA M MPU3HAKY NAapaJLIENIbHBIX NpsIMbIX. CyMMa yIJIOB TPEYTOJbHHKA.
BHenrHue yribl TpeyrojibHUKA.

[IpsasMoyrosibHbIA  TpEyroabHUK. (CBOHCTBO MEOUAHBl MOPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K TUIIOTEHY3€. [[pu3Haku paBeHCTBA IPSAMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpMOYTONBHBIN TPEYTOIBHUK C yTioM B 30°.

HepaBeHcTBa B T€OMETpUM: HEpABEHCMBO MPEY20bHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OOJbIIEM YIJIe U OOJIbIIEH CTOPOHE TPEYrOJbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria HW CEpPEAUHHBIN
MIEPIICHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb M KpyI, XOpJla M JHAMETP, HUX CBOMCTBA. B3aumHoe
PaCIIOJIOKEHUE OKPYKHOCTH W NpsiMou. KacatenpHas u cekymias K OKpYXHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yyroi. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTrOJbHHUKA.

8 KVIACC

Yersipéxyronpuuki. [lapannenorpamMm, ero npusHaku U cBoicTBa. YacTHbie
cllydau MapajuiesiorpaMMoOB (IIPSIMOYTOJIBHUK, pOMO, KBapar), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenus, €€ CBOWCTBA U MPU3HAKU.
[IpssMmoyroJibHas Tpaneuus.

Memoo yosoenus meduansi. llenmpanvuas cummempus.

Teopema @aneca u meopema o nponopyuonarvHvix ompeskax. CpenHue
JMHUH TPEYTOJIbHUKA U Tpaneuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvhurxos, kodppuyuenm nooodus. Illpuznaxku nooobus
mpeyeonvhuxos. llpumeHeHne moao0us Mpu pelieHNH MPaKTUIECKUX 3a/ad.

CpoiicTBa miomniaaei reomeTpuueckux ¢uryp. @opMynbl Ui IUIOMIAIA
TPEYroJIbHHUKA, Tapajienorpamma, pom6a u Tpaneruu. OTHOIIEHHUE TUIONIAIeH
NMoI00HBIX GUTYP.

Brruucnenue miomaaen TpeyroJibHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TAaHT€HC OCTPOTO YIJIa MPSIMOYTOJLHOTO TPEYTrOoJbHHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHEe (YHKIIUU
yriioB B 30°, 45° u 60°.

BrmcanHbie W LEHTpalbHBIC YTIIBI, YTOJ MEXKAY KacaTelbHOW M XOpAOH.
Yrmel  MeXay — XopJaMd M CEeKYIIMMH. BrMcaHHbIE W ONKCAaHHBIC
YETBIPEXYTOJbHUKN. B3auMHOEe pacnosiokeHue NOByX OKpykHocrtel. Kacanue
OoKpyx)HOCTeH. OOIHEe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yraoB ot 0° po 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMyIIbI IPUBEACHUS.

Pemienne tpeyrosbHuKoOB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.



Pemenne npakTHYeCKrX 3a7a49 ¢ UCMOJIH30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHHYCOB.

IIpeobpaszosanue nooobus. Ilooobue coomsemcmeeHHbIX I1eMeHMO8.

Teopema o npouszgedeHuu ompe3Ko8 Xopo, meopemvl O NpPoOU38eOeHUU
OMPe3K08 CeKyWUx, meopema o Keaopame KacameibHOlL.

Bektop, mmmHa (MOAynbh) BEKTOpa, COHAIPABJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluWy HaJ BeKTopaMu. Pa3jokeHne BeKTopa IO JBYM
HEKOJUTMHEapHbIM BekTopaM. KoopawHaThl BekTOpa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHECHHE JIJIS1 HAXOXKACHUS JTUH U YTJIOB.

JlexkapTOBbI KOOPJMHATHI HA TNIOCKOCTU. YpasHeHus npsAmoti U OKPY>KHOCTH B
KOOpJIMHATAX, TIEPECEUCHUE OKPYKHOCTEH M TPAMBIX. MeToa KOOpAWHAT U €Tro
IPUMEHEHUE.

[IpaBunbHbIE MHOTOYroJIbHUKW. JliMHa OKpykHOCTU. ['pagycHas w
paauaHHasi Mepa yria, BBIYUCICHHUE JUIMH Iyr OKpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CETMEHTA.

Heuoicenus niockocmu u @HympeHnHue cummempuu gueyp (dnemenmapoie
npeocmasnenus). llapannenvusiii nepenoc. Ilosopom.

[TPUMEPHA PABOYA ITPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA»
7-9 KIIACCBI

Heau ndyueHust yueOHOro Kypca

B coBpemeHHOM LIHPPOBOM MHUpPE BEPOSTHOCTb U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
uxX poiid B oOpa3zoBaHuu. Kax7plif 4eIOBEK MOCTOSHHO MPUHUMAET PEIIeHUs Ha
OCHOBE MMEIOILIUXCS Y HEro TaHHBIX. A i1 000CHOBAHHOTO MPUHSATHUS PEIICHUS B
YCIIOBUSIX HEJOCTAaTKa WIJIM W30bITKa WHGOpPMAIMM HEOOXOJUMO B TOM YHCIIC
XO0po1Io c(hopMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MblllIeHHe. IMeHHO
MO3TOMY OCTPO BCTaJIa HEOOXOAMMOCTh C(OPMUPOBATH y OOYUYAIOIIUXCS, B TOM
yucie odyuaromuxcs ¢ 3[IP, ¢pyHKIMOHAIBHYIO TPaMOTHOCTb, BKIIIOYAIOIIYIO B
cedsi B KayecTBE HEOTHhEMJIEMON COCTaBISAIONIEH yMEHHWE BOCHPUHUMATh MU
KPUTUYECKA aHAJTU3UpPOBaTh MHGOPMAIMIO, TMPEICTABICHHYI0 B Pa3IU4HBIX
dbopmax, MOHMMATh BEPOATHOCTHBIM XapakTEpP MHOTMX PEANbHBIX MPOLECCOB U
3aBUCHMOCTEM, MPOU3BOJANTH POCTEUIIINE BEPOATHOCTHBIE PACYETHI. 3HAKOMCTBO C
OCHOBHBIMHU MPHUHIIMIAMU cO0pa, aHAIKM3a U TPEACTABICHUS TAHHBIX U3 PA3IMYHbIX
cdep )KU3HU OOIIECTBA ¥ FOCYIapCTBa MPUOOIIACT 00yUJarOMMXCsl K 0011IeCTBEHHBIM
UHTEpEcaMm.

B crpykType mporpaMmbl yueOHOro kypca «BeposTHOCTb M CTaTHCTHUKA»
OCHOBHOM HIKOJIBI BBIJEJIEHBI CIEAYIOINE COACPKATEIbHO-METOAUYECKUE JTUHUU:
«IIpencraBneHue JaHHBIX W OINKCATEIbHAs CTATUCTHKa»; «BeposATHOCTHY;
«2DneMeHThl KOMOMHATOPUKNY; «BBenenune B Teoputo rpadony.

Conepxxanue muHuM «IIpeacraBieHne NTaHHBIX U OMKUCATENbHASI CTATUCTHUKAY



CITy>KUT OCHOBOM 1711 )OPMUPOBAHUS HABBIKOB PabOThI C MH(OpMAaLIME: OT YTEHUS
U MHTEpIpeTaluy MHPOpMaIUH, NPEACTaBICHHONW B TaOJIMIaX, HA AMarpaMMax M
rpagukax 10 cOopa, NPEICTaBICHUS M AaHAIW3a JaHHBIX C HUCIOJIb30BAaHUEM
CTAaTUCTUYECKUX XapaKTEPUCTHK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3IIP yuarcs cuuThIBaTh U HHTEPIPETUPOBATH JAHHBIE, BBIIBUTaTh,
apryMEHTUPOBATh W KPUTHUKOBATh IPOCTEUIINE THUIIOTE3bl, Pa3MBILUISATh Hal
(akTopaMy, BBI3BIBAIOIIMMHM W3MEHUMBOCTb, M OLEHUBAaTh MX BIUSHUE Ha
paccMaTpUBaeMbl€ BEJIMYMHBI U IIPOLIECCHI.

NHTYynTHBHOE NMpENCTAaBIEHUE O CIyYalHOW M3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMN CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIS
U3y4eHUs TEOpUHU BeposiTHOocTed. bompinoe 3Hauenue s oOyuatonuxcs ¢ 3I[1P
31€Ch HMMEIOT IPAKTHUYECKHUE 3aJaHUSA, B YACTHOCTH ONBITHI C KIACCUYECKUMH
BEPOSTHOCTHBIMHA MOJIEIISIMH.

[ToHsiTE BEPOSATHOCTHM BBOJUTCS KaK Mepa IMpaBAOINOA00Ms CIIyd4allHOTO
coObiTus. [Tpu n3yyenunn kypca odyqatomuecs ¢ 3I1P 3HakoMaTcs ¢ mpocTelmmmu
METOJAaMU BBIYUCJICHUS BEPOATHOCTEH B  CIIyYaWHBIX OKCIIEpUMEHTaxX ¢
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMU HMCXOJAaMH, BEPOATHOCTHBIMU 3aKOHAMH,
NO3BOJIIOIIMMHU CTaBUTh W pelIaTth Oosee CiloXHbIE 33aauud. B Kypc Bxonsr
HayajbHblE IIPEACTABICHUS O CIy4YalHBIX BEIWYMHAX M HUX YHUCIOBBIX
XapaKTEpUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCS] 3HAKOMCTBO O0Y4YarOIIUXCs €
3[IP ¢ MHOXeCTBaMM M OCHOBHBIMH ONEPAlUsIMUA HAJ MHOXECTBAMH,
paccMaTpUBAOTCS TNPUMEPBl NPUMEHEHHs] [JIl pELICHHS 3a7ad, a TakKke
MCIIOJIb30BAHUS B PYTMX MATEMATHUECKUX Kypcax U y4eOHBIX MpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHE

B 7-9 xnaccax uzydaercs Kypc «BepoATHOCTh U CTAaTUCTHKA», B KOTOPBIU
BXOAAT pazaensl: «lIpeacTaBieHre MOaHHBIX W ONKCATENbHAs CTAaTUCTHUKAY;
«BepoaTrHocThy; «DneMeHThl KOMOMHATOPUKNY; «BBeieHue B Teoputo rpadony.

Ha usydenue nanHoro xkypca oTBOAUT | ydeOHBINA Yac B HENEIIO B TCUCHHE
KakJ1oro roga o0ydenus, Bcero 102 yueOHBIX yaca.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

7 KIIACC

[IpencraBiieHre JaHHBIX B BUJIe TaOJIUIl, AMarpaMm, rpadukoB. 3amoIHEHUE
TaOJUIl, YTEHHE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peabHbIX MpoleccoB. M3Bneuenne nupopmanuu us3
JarpaMM U TaOJIHII, UCTIONh30BaHNUE U UHTEPIPETALINS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHee apu(pMeTHUecKoe, MeJuaHa, pa3max,
HauOOJIbIIIeE M HAWMEHbBINEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOW U3MEHYUBOCTH.

Cnyuatinolil d9xcnepumenm (onvim) u ciyuatiHoe coovimue. Beposmuocmo u
yacmoma. Ponv manoseposammuvix u npakmuyecku O00CMOBEPHLIX COObLIMUL 8



npupooe u 6 obwecmese. Monema u uzpaibhas KOCmb 6 Meopuu 6epoMHOCmel,

I'pag, sepuwuna, peopo. Cmenensv epuunsi. Hucio pédep u cymmapuas
cmenens gepuiun. I[Ipeocmasnenue o ceéasnocmu epagha. Llenu u yuxavl. Ilymu 6
epaghax. Obx00 epaga (dtinepos nyms). [Ipeocmasnenue 06 opueHmupo8aHHOM
epaghe. Pewenue 3a0au c nomowvto 2paghoa.

8 KUIACC

[IpencraBneHue qaHHBIX B BUAE TAOIUI, TUarpaMM, rpadukoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepauuu Hax
MHO>KECTBaMU: OOBEANHEHHE, ITEPECEUCHHE, HoNIONHEHHE. CBOMCTBa oneparyii HaJl
MHOXECTBAMHU:  NEPEMECTUTENIHOE,  COYETATEIbHOE,  PAaCHpPEIEIUTENBHOE,
BKIItoueHus. Mcmonb3oBaHue TpaduUUYecKoro MPeICTaBICHUS MHOXKECTB JIs
OTMCaHUs PeaTbHBIX MPOIIECCOB U SBJICHMIA, IPU PEIICHUH 3aa4.

Usmepenue pacceusanus danuvix. ucnepcusi u cmaHoapmuoe OmKIOHEeHUe
YuCn08bIX HAbOpos. [{uacpamma pacceusanus.

DOneMeHTapHble COObITUSL ciiy4dailHOro ombita. Ciy4aiiHple COOBITHS.
BepositHoctit  coObITHii.  OnNBITBI ¢ PAaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
coObITusiMU. CoryuaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPO/JIE, OOILIECTBE U HAYKE.

lepeso. Cesoiicmea Oepesvbed: eOUHCMBEHHOCMb NYMU, CYUjecmeosanue
sucsYeli 8ePUIUHbI, C853b MedXHCOy YUCIOM GepuluH U duciom pébep. llpasuno
YyMHodHcenus. Pewenue 3a0au ¢ nomowwio 2pagos.

Ilpomusononosicnvie cobvimus. /uacpavmma Otinepa. ObvedunHenue u
nepeceuenue cobvimui. Hecoemecmnvie cobvimus. @opmyna  crodceHus
sepoamuocmel. Ycnosunas eeposmuocmo. Illpasuno ymnooxcenus. Hezasucumvie
cobvimus. Ilpeocmasnenue sxkcnepumenma 6 eude Oepesa. Pewenue 3adau Ha
HAX0JCOeHUe BepOSMHOCMEl C HOMOWbIO 0epesa CNYYalHOo20 IKCnepuMenHma,
ouazpamm Diinepa.

9 KIIACC

[IpencraBnenre JaHHBIX B BHUAe TaOmul, JuarpamMm, TIpaduKoOB,
UHTEpIIpeTalys JaHHbIX. YTeHHe U MOCTpOeHUe TabJIull, 1uarpaMM, rpaguKkoB Mo
peaIbHbIM JAHHBIM.

[lepectanoBku u ¢dakropuan. CoyeTaHusi U YUCIO COUYETAHUN. TpeyeonbHuK
Ilackans. Pelienne 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPUKH.

I'eomempuueckas eeposimnocmo. Cnyuatinvlii 6b100p MoyKu u3 ueypvl Ha
NII0CKOCMU, U3 OMPE3Ka U U3 0y2u OKPYIHCHOCMU.

HcnsiTanue. Ycnex n Heynada. Cepust HCOBITAHUM 10 IepBOro ycnexa. Cepus
ucnbelTanuii bepuymiu. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyiu.

CnyvaiiHasg BeJIMYMHA W paclpeiesieHue BeposiTHOCTeW. MareMarndeckoe
oxumanue u aucnepcus. [Ipumepsl  MaTeMaTrM4ecKoro  OXUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBI. MareMaTndeckoe OXUIAaHWE U

4 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



JUACTEPCUA CIyYalHOW BEJIMYMHBI «YHUCIO YCHEXOB B CEPUHM HCIBITAHUU
bepuymnm.

[Tonsatue o 3akoHe OOIBIIUX yncel. M3Mepenue BeposSTHOCTEH C MOMOIIBIO
qacToT. PoJib 1 3HaueHHe 3aKOHA OOJIBIITUX YHUCEI B MPUPO/IE U OOIIECTRE.

IIpumepHbIe KOHTPOJILHO-U3MEPUTEIbHbIE MATEPUAJIBI

[IpoBeneHne OIEHKU TOCTHKEHUHN IJIAHUPYEMBbIX pPE3yJIbTaTOB OCBOCHUS
y4eOHOTO TpeaMeTa MPOBOAUTCS B (hOpME TEKYIIETO M PYOSKHOTO KOHTPOJS B
BUJIC: KOHTPOJIbHBIE pa0OThI, CAMOCTOATEIbHBIC PA0OTHI, 3a4EThI, MATEMATHUECKHE
JUKTAHTBI, TMpaKkTUYecKue padoThl, MUCHMEHHBIM OTBET IO WHIUBUAYATbHBIM
KapTOYKaM-3aJaHUsIM, TECTUPOBaHUE.

Jlist ooyuarontuxcs ¢ 3[1P Bo3aMoOkHO n3MeHeHne (popMyJIMpOBKU 3aJaHUI HA
«TOUIArOBYIO»,  aJanTalyi0  MOpeajaraeMoro  oOydaromiemMycss  TECTOBOTO
(KOHTPOJILHO-OIICHOYHOI'0) MaTepuaia: HCIOJb30BAHUE YCTHBIX U MUCBMEHHBIX
UHCTPYKILUH, YNPOLIEHUE JUIMHHBIX CJOXKHBIX (OPMYIMPOBOK HHCTPYKLUH,
pelieHre C ONopod Ha anroputM, oOpas3el, HCIOJIb30BAHUE CIPABOYHOU
uHpopmaIuu.

[VDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHNA YUEBHOTI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

JINYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIMs K OOy4EHHUIO MaTEeMAaTUKE U 1eJICHAIIPaBICHHON MT03HABATEIbHON
JeATEIIbHOCTH;

MOBBIIIIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYHO
JeSATEIbHOCTh, TPEOYIONIYI0 MaTeMaTHYECKUX 3HaHUH, B TOM 4YHCIE YMEHHUE
YUHUTBCA Y APYTUX JIIOAEH;

CIIOCOOHOCTh ~ OCO3HABaTh CTPECCOBYIO CHUTYallll0, OBITh TOTOBBIM
JIECTBOBATh B OTCYTCTBHUE TAPAHTUHN YCIIEXA;

criocoOHoCTh oOyuatomuxcsi ¢ 3[IP k oco3nanuio cBoux nePUIMTOB U
MPOSIBJIEHUE CTPEMJICHHS K UX MIPEOI0JIECHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHNE CTABUTDH JOCTIKUMBIC 1€,

yMEHUE pa3iuvaTh y4yeOHbIC CHUTYallMM, B KOTOPBIX MOXKHO JEHCTBOBATH
CaMOCTOSITEJIbHO, M CHUTYallMM, TJE€ CJIeAyeT BOCIOJIb30BaThCA CIPABOYHOMN
nH(popMalet uim ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTh TEPEHOCUTh TIOJYYEHHbIE B XOJ¢ OOy4YeHHUs 3HAHUS B
aKTyaJbHYIO CHUTyaluio (Ipu  pelieHuHd SKUTEHCKUX 3ajad, TpeOyroIux
MaTEeMaTUYECKUX 3HAHUM);

CIIOCOOHOCTh OPHUEHTHUPOBATHCS B TPEOOBAHMSIX M TMPaBWIAX MPOBEICHUS
MIPOMEKYTOYHOW U UTOTOBOM aTTECTAlUU;

OBJIaJICHUE OCHOBaMU ()MHAHCOBOM TPAMOTHOCTH.

METAINIPEAMETHBIE PE3YJbTATBI



Ognaodenue YHUGEPCATbHBIMU yueoHvimu no3nasamenbHuIMuU
oelicmeuamu:

yCTaHaBIUBaTh IMPUYMHHO-CIE/ICTBEHHbIE CBA3M B XOJI€ YCBOEHUS
MaTeMaTHYECKOro MaTepuaia;

BBISIBJISITh JEPUIUT JaHHBIX, HEOOXOAMMBIX JI PELICHUS MOCTABIECHHOM
3a]a4y;

C TIOMOIIBbIO YUUTEJ BBIOMPATh CIOCOO pEIICeHHUs MAaTEMaTU4YeCKOW 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PELLICHNUS);

MPUMEHATh WU MPeoOpa3OBbIBATH 3HAKM M CUMBOJBI B XOJE PEIICHHUS
MaTEeMaTUYECKHX 3a/1ay;

yCTaHaBJIMBATh HCKOMOE U JAHHOE MPHU PEIIEHUN MaTeMaTUYECKOM 3a]1auHu;

MOHUMATh U WHTEPIPETHPOBATh MHPOPMAIMIO PA3TUYHBIX BHIOB U (OpM
IIPEICTABIICHHUS;

WLTIOCTPUPOBATh pelIaeMble 3a7aun rpauuecKuMU CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATH UHPOPMALHIO.

INOHMMAaTh M UCIOJb30BaTh MATEMAaTUYECKUE CPEACTBA HArJSAHOCTH
(rpaduku, auarpamMmbl, TaOMUIBI, CXE€Mbl W JAp.) IS HWLIIOCTPAIuH,
UHTEPIIPETALNN, apTYMEHTAIUH.

Osnadenue  yHUGEPCATbHLIMU  YUEOHBIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO NIE€ATEIBHOCTD C
YUHUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEILICHUS 3a]a4;

B3aUMOJICMCTBOBaTh M HAXOJIUTh OOIIME crmocoObl padoThl; padoTaTh B
rpynmne: HaxoIuTh oOOllee penieHrue M pas3peliarh KOH(IMKTBI Ha OCHOBE
COrJIacOBaHMS MO3ULMI 1M y4éTa MHTEPECOB; CIyIIaTh NapTHEPA; (POpMyIUpPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

IPOrHO3UPOBAaTh BOSHUKHOBEHHE KOH(MIMKTOB MPU HAIUYUHU Pa3HBIX TOUEK
3peHHUs] U paspeliath KOH(QIMKTHl Ha OCHOBE Y4YETa MHTEPECOB U MO3MIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOK MO3ULUI0O W KOOPAWHHUPOBATH €€ C MNO3ULUSAMU
napTHEPOB B COTPYAHHYECTBE MpPHU BBIPAOOTKE OOIIEr0 pEeleHUs B COBMECTHOMU
NEATEIbHOCTH;

BBITIOJHATH CBOIO YacTh paOOThI, JOCTUTaTh KauYeCTBEHHOTO pe3ysibTaTa U
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTUMHU YI€HAMHU KOMaH/bL;

OLICHMBATh Kauy€CTBO CBOETO BKJIJla B OOLIUI TPOIYKT.

Osnadenue yHugepcanbHolMuU yueOHbIMU PECYIAMUCHBIMU OCliCHBUAMUL:

CTaBUTH LEJIH, BHIOMPATh U CO3AaBaTh AJITOPUTMBI JIJIsl PELICHUs y4eOHBIX
MaTEeMaTUYECKHUX MpooIem;

IUTAHUPOBATh U OCYIIECTBIATH JEATEIbHOCTb, HANPABICHHYIO HA PEILECHUE
3aJ1a4y MCCJIEI0BATEIbCKOIO XapaKTepa.

GopMynupoBaTh M yAEpKUBaTH Y4eOHYIO 3aJady, COCTaBIISATh IUIaH U
MOCJIEA0BATEILHOCTD JICUCTBUI;

OCYIIECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIe KOPPEKTUBHI;

KOHTPOJIMPOBAaTh MPOLECC W pe3ynbTaT Y4eOHON MaTeMaTH4eCKOn
NEeATEIbHOCTH;



aJIeKBaTHO OIICHMBATh MPABUJIBHOCTh WM OIIMOOYHOCTH BBITIOJHEHHUS
yueOHOU 3a1auM, €€ OOBEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus;

CJIMYaTh CIOCOO JAEHCTBUS U €ro Pe3ysbTaT C 3a/laHHbIM ATAJIOHOM C LIEJIBIO
OoOHapy>KEHHsI OTKJIOHEHUH U OTJIMYMI OT 3TaJOHA.

OPEIBUIETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPU PEIICHUU Y4eOHOM
3aJa4y;

MOHUMATbH MPUYMHBI, IO KOTOPHIM HE OBLT TOCTUTHYT TPEOYEMBIi pe3ynbTart
NEeATEIbHOCTH, ONPEIEATh NO3UTUBHBIE U3MEHEHHSI M HAIIpaBJIEHUs, TpeOyromme
JanbHeIenl padoThl,

PETYIUPOBATh CIIOCOO BRIPAKEHUS SMOIIHIA.

INPEJAMETHBIE PE3YJIBTATDBI

PesynbraTtel ocBoeHusi yuyeOHoro mpeamera «Marematuka (BKIIIOYAs
anredpy, reoOMEeTpHUIo, BEPOSITHOCTh U CTATUCTHKY)», paclpeeieHHbIe M0 TojJaM
oOy4denusi, GOpMYITUPYIOTCS IO IPUHIIUITY J100aBICHUS HOBBIX Pe3YyJIbTAaTOB OT rojia
K FOJly, YK€ Ha3BaHHbIE B IPEABIIYIINX I'0/IaX MO3ULHUH, KaK IPaBUIIO, TOCIOBHO HE
MOBTOPSAIOTCSI, HO YUYUTBHIBAIOTCS (pE3yJabTaThl OYEPEIHOTO TOJa MO YMOJIYaHUIO
BKJIIOYAIOT PE3YyJIbTAThI MPEIBIAYIINX JET).

IINTAHUPYEMBIE ITPEJMETHBIE PE3VJIBTATBI OCBOEHUMA

[TPUMEPHOI PABOYEHN ITPOTPAMMBI KYPCA «MATEMATHKA»

(ITOTOAAM OBYUEHUA)

OcBoenue yueOHOro Kypca «MaTematrka» B 5—6 Kj1accax OCHOBHOM IIIKOJIbI
JIOJDKHO 00€ecTeurBaTh AOCTHXKEHUE CIIEIYIOMUX MPEeAMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB:

5 KUIACC

Yucna u gvluucnenus

OpueHTUpOBaTbCA B TOHATHUAX U ONEpUPOBAaTh Ha 0a30BOM YpOBHE
TEPMHHAMH, CBSA3aHHBIMH C HaTypajbHbIMU 4YHCIAMH, OOBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSIMHU.

CpaBHHMBaTh M yHOPAIOYMBATH HaTypalbHbIE 4YHUCIA, CPaBHUBATH B
MPOCTEUIINX CITy4asix OOBIKHOBEHHBIE JPOOU, IECITUYHBIE IPOOH.

CooTHOCUTh TOYKY Ha  KOOPJIMHATHOM  (YUCIOBOM) MpsIMOMl ¢
COOTBETCTBYIOIIUM €l YHMCIOM M H300pa)kaTh HAaTypaJibHbIE YUCJIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.

BoinonuaTe apudMeTnyeckue IEeWCTBHS C HATypajJbHBIMM YHCIIAaMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIIUX CITydasiX.

BBINIONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN.

OKpyTasTh HaTypaJbHbIE YHCIA.

Pewenue mexcmoswix 3adau

Pemarp TekcToBble 3amauu apU(PMETHUECKHM CIIOCOOOM U C IOMOIIBIO
OpPraHM30BaHHOIO KOHEYHOI'O Iepedopa BCEX BO3MOXKHBIX BapUaHTOB (IpH
HEO0OXOMMOCTH C HAIIPABJISIIOIIEH TTOMOIIBIO).



Pemats 3amauum, cojaepikaiide 3aBHCUMOCTH, CBSI3bIBAIOIIME BEJIWYUHBI:
CKOPOCTb, BpEMsi, PACCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOMMOCTD (MpU HEOOXOIUMOCTH
C MCTOJIb30BaHUEM CIPABOYHON MH(POPMALIUHN).

Hcnonb3oBaTh KpaTKue 3alMCH, CXEMbl, TaOJMUIBI, O0O3HAUYCHUS MIPH
pelieHuu 3a1a4.

[lonb30BaTbcsi OCHOBHBIMM ~ €IMHUIIAMU  W3MEPEHUsS: 1IEHBbI, MacChl;
PacCTOSHUSA, BpEMEHU, CKOPOCTH;, BBIPAXKAaTh OJHU €IMHHULIBI BEJIMUMHBI Yepe3 APyTrue
(pu HEOOXOAMMOCTH C OTIOPOW HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekate wHpOpMaIMio, MPEACTaBICHHYIO B TaOJMIe, Ha CTOI0YATOM
JyarpaMmMme, UHTepIPEeTUPOBATh MPEACTABICHHbBIC JJAHHbIC, UCIIOIb30BaTh JTAHHbBIC
MIpU PEIICHUU 3a/1a4.

Haznaonaa ceomempus

[Tonp30BaThCS r€OMETPUUYECKUMU MOHATUSMU: TOUYKA, MPsSIMasi, OTPE30K, Ty,
YTOJI, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOMIETO MHUpA, UMEIMUX (Hopmy
W3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcrnonb30BaTh TEPMUHOJIOTHIO, P HEOOXOAUMOCTH 1O BU3YaJILHOM OIOpE,
CBSI3aHHYIO C YIJIAMH: BEpPUIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: yTOJI, BEPIINHA,
CTOpOHA, TUAroHab; C OKPYKHOCTBIO: PAIUyC, TUAMETP, LICHTP.

N300pakaTh HM3ydeHHbIE TeOMETpUYecKue (UTypbl Ha HEITWHOBAHHON H
KJIETYaTOM OyMare ¢ MOMOIIbIO UPKYJIS U JIUHEWKHU (TI0CJIE COBMECTHOTO aHAJN3a).

HaxoauTh 1MHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C MOMOIIIBIO
JUHEWUKHU, CTPOUTHh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaJpaTa JJis UX
MOCTPOCHUSI, BEIYUCIICHUS IUIONIAAN U TIEpUMETpa.

Boruucnsate mepumeTp W IUIOMAAL KBaapara, MPSIMOYTOJbHHUKA, (QUryp,
COCTABJICHHBIX M3 MPSMOYTOJIbBHUKOB, B TOM 4HcIe (HUTyp, M300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUYECKHUMU €IMHUIAMU U3MEPEHUS JJIUHBI,
IO, BRIPAXKATh OJTHU €TUHUIIBI BETUYUHBI uepes Ipyrue (Mpu HeoOX0AMMOCTH
C OMOPOY Ha CIIPABOYHYIO UH(POPMAILIUIO).

Pacno3naBate mapamienenumnen, KyO, WCHOJB30BaTh TEPMHHOJIOTHIO:
BEpIIIMHA, peOpO rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHUS TTapajuiesienuneaa, Kyoa.

Beruucnars 0o0béM Ky0a, mapasnesnenurea no 3aJaHHbIM U3MEPEHUsIM (C
OTIOPOM Ha aJITOPUTM YUYEOHBIX JCHCTBUI), MOJIB30BATHCA CAMHUIIAMUA U3MEPEHUS
o0BEMa.

Pemate HecioxHbIE 3aa4d Ha U3MEPEHUE TeOMETPUUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYaAIUsIX (TPU HEOOXOIUMOCTHU C BU3yaJIbHON OTIOPOHt).

6 KJIACC

Yucna u éviuucnenusn

OpueHTHpOBaTbCA B TOHATHUAX U OMNEpUPOBAaTh Ha 0a30BOM YpPOBHE
TEPMHHAMH, CBSI3aHHBIMH C PA3IUYHBIMHU BHJIAMHU YUCEN U CIIOCOOAMU UX 3allHCH,
NEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMKCH YHUCIIA K APYTOM.



CpaBHHBATh W yHIOPSAIOYUBATH IEJIBIC YMCIIA, OOBIKHOBEHHBIE U JECATUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJJHOTO U Pa3HBIX 3HAKOB.

BoinonuaTe apudmeTndyeckue JEHCTBUS C HATypPaIbHBIMA W LEJIBIMU
YUCJIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMHU JPOOSMHU, TMOJOKUTEIBHBIMA U
OTPULIATENBHBIMU YHCIAMMU.

BplunciaATh 3HAYEHUS YHUCIOBBIX BBIPAKEHUMN, BBINOJHATh NPUKUIKY U
OLICHKY pe3yJibTaTa BBIYUCICHUM; BBINOJHATh MPEOOpPa30OBaHUS YHUCIOBBIX
BBIPQXEHUI Ha OCHOBE CBOMCTB apu(METHUECKHUX JACHCTBUM.

COOTHOCHUTHh TOYKY Ha KOOPAMHATHOM MPSIMOMl C COOTBETCTBYIOIIMM €U
YUCIIOM M H300pa)kaTh 4Yucila TOYKAMU HAa KOOPAMHATHOM MPSIMOM, HAXOIUTh
MO/JTyJIb YUCIIA.

COOTHOCUTH TOUKH B MPSIMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPJUHATAMU
3TOW TOYKH.

OKpyTisiTh 1eible YUcia U JCCATUYHBbIE ApoOH (1o oOpasily), HaXOJIUTh
MPUOINKEHUS YHCEIL.

Yucnoevie u 0yKeeHHbIE GbIPAICEHUA

OpueHTUpOBaThCSI B TMOHATHUSIX M OMNEpUpPOBaTH Ha ©Oa30BOM YpOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3alKChIO CTENEHU YMCIIa, HAXOIUTh KBaJApaT U KyO
YUCJa, BBIYUCIATh 3HAYEHUS MPOCTEUINX YUCIOBBIX BBIPAXKEHHUH, COJEpIKAIINUX
CTEIICHHU.

[Tonp30BaThCA MpHU3HAKAMU JEIUMOCTH (MPU HEOOXOAUMOCTH C OMOPOM Ha
aJTOPUTM IPaBUJIA), PACKIIJIbIBATh HATYpPaJIbHBIC YHCIIA HA TPOCTHIE MHOKUTEIIH.

llonv3068amucs macuimadom, COCTABIATH MPONOPIIUU U OTHOILICHHUS.

Ucnonb3oBaTh OYKBBI JJ1s1 0003HAYEHUS YMCEIT TIPU 3aMMCH MAaTEeMAaTUYECKUX
BBIPQKEHUN, HAXOJIUTh 3HA4YCHUS] OYKBEHHBIX BBIPAKECHHM, OCYIIECTBIISSA
HE0OXOAMMbIE TIOJICTAHOBKH U MpeoOpa3oBaHus (C OMOPOIl HAa AITOPUTM y4EOHBIX
NEeUCTBU).

Haxonnte Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoswix 3a0au

PemaTe MHOTOIIIArOBBIE TEKCTOBBIE 337]a4l apU(PMETHIECKUM CITIOCOOOM C
OIIOPOU Ha BOIIPOCHBIN IJIaH.

Pematp MpoCTEUIIne 3a7a4H, CBSI3aHHBIC Cc OTHOILLIEHUEM,
MPONOPLIMOHAIIBHOCTHIO BEJIMYMH, TPOLIEHTAMHU;, PEIIATh TP OCHOBHBIE 3aJja4l HA
IpOoOU U MPOLEHTHI.

Pemate 3amauun, copepxailpe 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIUYUHBI:
CKOPOCTb, BpeMs, paccTosiHue, LICHAa, KOJIMYECTBO, CTOUMOCTB;
POU3BOJUTEILHOCTh, BpeMs, O0BbEMa padOThl, HCHONB3YS apUPMETUUYECKUE
NEUCTBUS, OILICHKY, NPHUKUJKY; TOJb30BaThCS  CIUHHUIIAMU  HU3MEPEHUs
COOTBETCTBYIOIINX BEITUYHH.

CocraBnsiTh OYKBEHHBIE BBIPAXKEHHS IO YCJIOBHIO 3a7adydl  IOCTE
COBMECTHOT'O aHaJIN3a.

N3Bnekats mHpOpMaIuio, MpeACTaBICHHYIO B TaOIWIax, Ha JIMHEWHOMH,
CTOJIOYATONW WM KPYTroBOW JuarpaMmax, WHTEPIPETHPOBATH MPEICTaBICHHBIC
JAHHBIE; UCTIOIB30BaTh JAHHbIE MIPU PEIICHUH 33]1a4.

[IpeacTaBnsTh HHGOPMALIUIO C TIOMOIIBIO TAOIHUII, TMHEWHON M CTOI0UYATOM



JIUarpaMm.

Haznaonaa zeomempus

[IpuBoauTh TpUMEpbl OOBEKTOB OKPYKAIOUIETO MHUpa, UMEIMUX (hopmy
U3YYEHHBIX T€OMETPUUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (QUTYpP, IMPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakaTh ¢ MOMOIIBIO IUPKYJA, JMHEHKH, TpaHCIOpPTUpa Ha
HEJIMHOBAHHOM U KJIeTYaToi Oymare u3y4eHHbIe IJI0CKUE TeOMETpUYeCcKre (GUrypbl
U KOH(PUTypalii, CAMMETPUYHbIE (PUTYPHI.

HmeTs mpencTaBieHHE O T€OMETPUUECKUX MOHATUAX: PABEHCTBO (uryp,
CUMMETpPHS], OCb CHMMETPHUH, UEHTP CUMMETPHUH.

HaxonuTh BeIMYMHBI YIJIOB HM3MEPEHUEM C TIOMOIIBIO TPAHCIOPTHUPA,
CTPOUTH YTJIbl 33JaHHOW BEJIMYMHBI, T0JIb30BATHCS MPU PELICHUH 3a7a4 IPayCHOM
MEpOH YTJIOB; PaclO3HABATh HA YEPTEXKAX OCTPBIM, IPAMOM, Pa3BEPHYTHINA U TYIION
YTJIBL.

Bpuucnars OuHY JIOMaHOW, MEPUMETP MHOTIOYTOJIBHUKA, MOJIb30BAaThCS
€AUHULIAMHU U3MEPEHUS JUTUHBI, BBIPAXKATh OJTHHU €IUHUILIBI U3BMEPEHUS JJIMHBI 4YEPE3
JpyTHe.

HaxoanuTts, HCIOIB3Ys 4YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMSI
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HA KBAJPaTHOMN CETKE.

Boruucnate  momans  QuUryp, COCTaBICHHBIX U3  MPSIMOYTOJIBHUKOB,
UCITI0JI30BaTh pa30MEHNE HA MPSMOYTOJIbHUKH, HA paBHbIE (DUTYPBI, TOCTPaUBaHHUE
JI0 MIPSIMOYTOJIbHUKA; TIOJIb30BATHCS OCHOBHBIMH €IUHUIIAMU U3MEPEHHUS IJI0ILA/IH;
BBIPAKATh OJJTHU €IMHUILIBI U3MEPEHUS IJIOIIAIN Yepe3 Apyrue (mpu He0OX0IUMOCTH
C OTOPOH Ha CIIPABOYHYIO HH(POPMAITHUIO).

Pacno3naBaTh Ha MOJENSAX M M300paKEHUSAX NMUPAMHUAY, KOHYC, LUHUIUHID,
MCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILKHA, peOpO, TPaHb, OCHOBAaHUE, Pa3BEPTKA.

N300pakats Ha KieTyaTo Oymare nmpsMOyroJIbHBIN Mapaieenunes.

Boruncnsate 00bEM NpSAMOYToJIbHOTO Mapaiesenunena, Kyoa, ojab30BaThCs
OCHOBHBIMH €IMHHUIIAMU U3MEPEHUsI 00BEMA; BBIPAXKATh OJTHU €AMHUIIBI U3MEPECHHUS
o0BéMa yepes npyrue (C ornopoi Ha CIIPaBOYHYI0 HH(POPMAIIUIO).

Pemate HeclioKHBIE 3a7a4d Ha HAXOXKIEHUE I€OMETPUYECKHX BEJIMYMH B
MPAKTUYECKUX CUTYaHsIX (IPU HEOOXOUMOCTH C BU3YaIbHOM OTIOPOiN).

INIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUA

[IPUMEPHOM PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA

(ITO TOJAM OBYYEHMUA)

OcBoenune ydeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOHKHO OO€CIeuYnBaTh JOCTHIXKEHHUE CICAYIOMMNX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YJIHTATOR:

7 KIIACC

Yucna u éviuucnenusn

BoinmonusaTe, couyeTass yCTHbIE U MUChMEHHBbIE MPHUEMBI, apudmeTnyeckue
JEUCTBUS C PAalMOHAJIbHBIMU YUCIIAMU.

HaxoauTh 3Ha4eHHs] YMCIOBBIX BBIPAXKEHUN; MPUMEHSATH Pa3HOOOpa3HbIE



coco0bI ¥ MPUEMBI BBIYMCIICHUSI 3HAYEHUH APOOHBIX BBIPAKEHHM, COAEPIKALIIX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexoauth OT 0AHOM (HOpMBI 3amUCH YuceN K Jpyro (mpeoOpa3oBLIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATH U
YIOPSIA0UMBATh PAllMOHAIBHBIE YHCIIA.

OKpyrJsTh yncna.

BpINOMHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUM, OLIEHKY 3HAYEHUN
YUCIIOBBIX BBIPAKECHUM.

BBINONHATE AEUCTBUSL CO CTENEHSIMH C HATypaJbHBIMU IOKa3aTEISIMU (C
OTIOPO Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[IpruMeHATP NpHU3HAKKM  JEIUMOCTH,  PA3JIOKEHHE HAa  MHOXKUTEIN
HaTypaJIbHBIX YUCEIL.

Pemarp mnpocreillve NpakTHUKO-OPUEHTHPOBAHHBIE 33/a4M, CBS3aHHBIC C
OTHOILIIEHWEM  BEJIWYMH, [PONOPLHMOHAIBHOCTBE)  BEJIMYMH,  IPOLCHTAMU;
MHTEPIPETUPOBATH PE3YIbTaThl PEIICHUS 337a4 C YUYETOM OIPAaHUYEHU, CBS3aHHBIX
CO CBOICTBaMH pacCMaTpUBAEMbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

OpueHTUpOBaTbCA B TOHATHUAX U ONEPUPOBATh Ha 0a30BOM YpPOBHE
anredpanyecKkoil TEPMUHOJIOTHEN U CUMBOJIMKOM.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPOKECHHM MpPHU 33JaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeinonHATe  mpeoOpa3oBaHUs  LIENOTO  BBIPAXKEHHST B~ MHOTOWIEH
MPUBEACHUEM MTOJIOOHBIX CIAra€MbIX, PACKPHITHEM CKOOOK.

BpINOMHATE YMHOKEHHME OJHOWIEHA HAa MHOTOYWIEH M MHOTOYWIEHA Ha
MHOTOWIEH, MPUMEHATh (POpMyJbl KBajJpaTa CyMMbl M KBaJpaTa Pa3HOCTH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

OcCy1ecTBIATh PA3J0KEHNE MHOTOYJIEHOB HA MHOXHTEIN C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKUTEJIS, TPYNIUPOBKH CIIaraéMbIX, MPUMEHEHHUS
bopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OMOpO Ha CIIPABOYHYIO HH(DOPMAITHIO).

[IpumeHnsaTs nmpeoOpa3zoBaHuss MHOTOWICHOB JIJISl PEHICHUS! Pa3JIMYHBIX 33124
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IOKAa3aTEIAMU IS
npeoOpa3zoBaHus BbIpAXKEHUH (C ONOPOI Ha CPaBOYHYIO MH(GOPMAIIHIO).

Ypasénenua u nepasencmea

Pemath nuHelHbIE ypaBHEHUsI C OJHOW IEPEMEHHOW, IIPUMEHSs IpaBuia
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHUIIBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

Nmeth mipeacTaBieHre o rpaduyeckux METoAaX NP PElIeHUH JIMHEWHBIX
YPABHEHHUU U UX CUCTEM.

[lonGupate mpuMepsl Hap YHCEN, SIBIAIOMIUXCS PEHICHUEM JIMHEWHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTtpouTh B KOOPAUHATHON MJIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHUS C ABYMSI
NEPEMEHHBIMHU; MOIb3YACh IPaQUKOM, TPUBOIUTH IPUMEPHI PELLICHUS] YPaBHEHUSI.

Pemiats cucteMbl AByX TMHEUHBIX YPAaBHEHUM C IByMsI IEPEMEHHBIMU, B TOM



yuclie rpadpudecku (C Omopoi Ha aTOPUTM YUYE€OHBIX AEWCTBUN).

CocrapisaTh (TI0Ciie COBMECTHOTO aHaJIM3a) U pellaTh JUHEHHOE ypaBHEHUE
WIN CUCTEMY JIMHEWHBIX YpaBHEHHUI MO YCJIOBHUIO 3aJayd, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJaud MOJTYYCHHBIN pe3ynbTar.

Koopounamot u ecpagpuxu. @ynukyuu

N300pakaTh Ha KOOPIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIKE 3aJaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI; 3alUChIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpPJIWHATaM;
CTPOUTH TpaUKH TMHEUHBIX QyHKIMH. CTpouTs rpaduk GyHkimu Y = kX + b,

OnuceiBaTh € TMOMOIIBIO (PYHKIMIA W3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMH (TI0 aJITOPUTMY y4eOHBIX ACHCTBHII): CKOPOCTh, BPEMS, PACCTOSIHUE;
LI€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIIBHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonumars rpaduyeckuil crocod NMpeacTaBiIeHUs U aHaIW3a MHPOpPMaLUY;
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPa(UKOB pealbHbIX IPOLECCOB
Y 3aBUCHMOCTEM.

8 KUIACC

Yucna u éviuucnenusn

Hcnonp30BaTh HaYaJIbHBIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
yucen JUIsl CPaBHEHMsI, OKPYTJIEHUSI U BBIUMCIECHUI; N300pakaTh ACHCTBUTEIbHBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpuMeHATh TOHATHE apU(PMETHUECKOTO0 KBAAPATHOIO KOPHS; HAXOIMTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOJAMMOCTU KAJbKYJSATOP; BBINOIHATH
npocTeiiue MnpeoOpa3oBaHUs BBIPAKEHUH, COAEPKAIIMX KBaJApaTHbIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb30Bath 3anucu OOJIBIIUX M MaJIbIX YUCEN C MOMOMIbIO JECATHYHBIX
npobeit u creneHeit uucia 10.

Anzebpauueckue eviparxcenus

IIpyuMeHATs TOHATHE CTENEHM C LElbIM  II0Ka3aTejieM, BBIITOIHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COJEp)KAlIUMX CTENEHHU C IeJIbIM IoKa3zareiaeM (C
UCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIIUH).

BBINONHATE HECTIOKHBIE TOXKJIECTBEHHbIE MPE0Opa30BaHUs PaIlMOHATBHBIX
BBIpaXEHUI HAa OCHOBE MPABUJI JCHCTBUI HaJl MHOTOWICHAMHU U alreOpanyecKuMu
JTPOOSIMHU.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[TpumensaTh npeoOpa3zoBaHus BEIPAKEHUN AJI PEIICHUS] PA3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

Ypaeuenua u nepagencmea

Peuiats nuHeliHble, KBaJpaTHbIC ypaBHEHUS (C HCTIOJIb30BAHUEM CIIPABOYHOM
uHbOpMaIlMK) U pallMOHAJIbHBIE YPAaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JABYX
YPaBHEHUM C ABYMS IIEPEMEHHBIMMU.

IIpoBOAUTE MpPOCTENUIINE UCCIIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B
TOM YHCJI€ C TPUMEHEHHEM IrpaduuecKuX MpeACTaBlIeHUN (yCTaHaBIMBaTh, UMEET



JIM YpaBHEHHE WIH CUCTEMA YPABHEHUI PEIIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIp.) C
OTIOPOM Ha aJTOPUTM YYCOHBIX JTEHCTBUM.

[TepexoauTh OT cliOBeCHOW (DOPMYIMPOBKU 3aJaud K €€ alredpandeckoin
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IprMeHATh CBOWMCTBA YHUCIOBBIX HEPABEHCTB MJII CPAaBHEHUSA, OLICHKU;
pelarh JMHEWHBIE HEPABEHCTBA C OJIHOM IMEPEMEHHOM M MX CHCTEMBI; JaBaTh
rpauyuecKkyr0 WILTIOCTPAIMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

Dynukyuu

OmnepupoBath Ha 0a30BOM YypOBHE (PYHKIIMOHAIbHBIC TMOHSATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE 00O03HAUYEHUS); ONMPENENATh 3HaUeHHE (DYHKIUU IO
3HAYEHHIO apTyMEHTa; ONPEAENISITh CBOMCTBA PYHKIIUU 1O €€ rpauKy.

Crpouts rpadMKy dIeMEHTapHBIX QyHKIMM Buaa , Y = X%,y = x5,y =4/x ,

k o o "
Y= =, ONHChIBaTb CBOMCTBAa YHUCIOBOM (yHKIMM 10 €€ rpaduky (mpu
X

HEOOXOJIMMOCTH C HAPABJISAIOIICH MOMOIIIBIO).

9 KIIACC

Yucna u évluucnenusn

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YHCIIA.

Boinonuate  apudmMeruyueckue ACHCTBUS C  pPAIMOHAIBHBIMU YHUCIIaMH,
coyerass YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBIINOJHATH BBIYHACICHUSA C
VMppalHOHAIBHBIMH YHCIIAMH.

Haxonute 3HaueHus CTeNeHEW C MLEIbIMUA TOKA3aTeIsIMH M KOPHEH;
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriare [€UCTBUTEIBHBIE YHWCIIA, BBINOJHITH NPUKUAKY pPE3yJbTaTa
BBIUHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

Ypaeunenua u nepasencmea

Pemiats nuHelHbIE U KBaApaTHBIE YPAaBHEHUS, YPABHEHUS, CBOASAIIMECS K HUM,
npocTeiime JpoOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemate mnpocreimme CHUCTEMBI ABYX JIMHEWHBIX YPaBHEHUW C JBYMS
IIEPEMEHHBIMU W CHUCTEMBI JBYX YpPAaBHEHUW, B KOTOPBIX OJHO YPaBHEHUE HE
ABJISIETCA IMHEUHBIM (110 BU3yaJIbHO omope).

Pemate mpocrelimue TEKCTOBbIE 3adadd aareOpanvdecKuM CIIOCOOOM C
IIOMOIIBK0 COCTABJICHUSI YPAaBHECHHUS WJIM CUCTEMBI JBYX YPaBHECHHM C JByMs
IIEPEMEHHBIMM.

[IpoBoauTe poOCTENIIINE UCCIIENOBAHNS YPABHEHUIM U CUCTEM YPaBHECHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpaUUeCKUX MpeACTaBIeHUM (yCTaHABJIMBATh, UMEET
JIM ypaBHEHUE WK CUCTEMA YPABHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHelHBIE HEPAaBEHCTBA, KBaJApaTHbIC HEPABEHCTBA; H300pa)xaThb
pellleHue HEPAaBEHCTB HA YHUCIOBOW MPSIMOM, 3aMMCHIBATH PEUICHUE C MOMOIIbIO
CHUMBOJIOB.

Pemate cuCTEMBI JMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIFOYAIONINE KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI



HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.
Hcrons30BaTh HEPaBEHCTBA IIPU PELICHNUH Pa3IUYHbIX 3a1a4.
Dynkyuu
Pacnio3naBaTh (yHKUIMH H3Y4eHHBIX BHUAOB. [loKa3bIBaTh CXEMaTUYECKU
pAacIoNoKEeHNEe Ha KOOPIWHATHOW TUIOCKOCTH rpadukoB GyHKIUM Bupa: Y = KX,

k N
y=kx+b,,y=ax®+bx+c,y=x3y = x,y= ~ B 3aBHCHMOCTH OT 3HAYCHHIi

K03 UITUEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Crtpouth 1 M300paxkaTh CXEeMATUYECKU TpapUKU KBAAPATUUYHBIX (HYHKIUH,
OIKCHIBaTh CBOMCTBA KBaIPAaTUUHBIX (DYHKIUI MO UX rpadukam.

Pacrio3naBaTh kBaJpaTHUHYIO QPYHKIHIO 1O (OpMyIie, IPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apu(MeTHyecKyl0 M T'€OMETPHUYECKYI0 IPOrpeccuu mpu
Pa3HbIX COCO0AX 3aaHMsL.

BbINONMHATE  BBIYMCIEHUST C UCHOJb30BaHMEM (QOpMya N-TO uieHa
apu(pMeTHYecKo U reoMeTpU4YecKOl NMpOorpeccuid, CyMMbl MEPBBIX N 4jieHOB (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

Pematp 3a7auu, CBSI3aHHBIE C YUCIIOBBIMH IOCJIEIOBATEILHOCTSIMU, B TOM
YHUCIIe 3a/1a4d U3 PEAIbHOM >KM3HU (C MCIIOJNb30BAHUEM KaJbKYJISATOpa, HU(PPOBBIX
TEXHOJIOTHUH).

[INTAHUPYEMBIE IMPEJIMETHBIE PE3YJIbTATHI OCBOEHU

[TIPUMEPHOI PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPUST»

(ITO TOAAM OBYYEHUA)

OcBoenne yuebHOTO Kypca «['eomerpusi» Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl [JOJKHO oOOecnedyMBaTh JOCTHKEHHE CJISAYIOUIMX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 KJIACC

Pacno3naBaTh HM3ydeHHBIE T'€OMETPHUYCCKHE (DUTYPBI, OMNpEneNiaTh HX
B3aMMHOE PAacCIOJIOKECHHE, H300pakaTh TIeOMETPUYECKHE (UTYpHI; BBITTOIHATH
YEPTEXKU IO YCIOBUIO 3a71aul. VI3MepsTh JIMHEWHBIE U YTJIOBbIE BEJIMYMHBI. PemaTe
3a7]a4M Ha BBIYKMCJIEHUE JIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyl0 OLIGHKY JIMHEWHBIX W YTJOBBIX BEJIWYUH MPEIMETOB B
pealbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O0OBEKTOB T10 MOPSIIKY BETUYUHEI.

CtpouTh YepTeKHU K TEOMETPUYECKUM 3aJadyaM (C HCIOJIb30BaHUEM
CMBICIIOBOM OIMOPBI: HABOSIIUE BOMPOCHI U/UIIM aJITOpUTMa YUEOHBIX AEUCTBUI).

[Tonmp30oBaThCs MpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCHOJIb30BAaTh
MIPU3HAKHU M CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIHBHUKOB MIPH PEIICHUN 3a]1a4.

[IpoBoaUTH JOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MpPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJUAHBI, NPOBEAEHHOUN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUU T€OMETPUUECKHUX 3aJ]1a4 (C UCIOJIb30BAaHUEM 3PUTEIBHON HATJIAIHOCTH



u/uin BepOaTbHOM OMOPHI).

Onpenenars NapapieIbHOCTb MPSAMBIX C TIOMOIIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapauieJIbHOCTh MPSIMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM JI0 TOYEK APYTOM MPSIMOU.

Pemate 3a1aum Ha KJeT4aTon Oymare.

[IpoBONUTH BBIYUCICHHUS M HAXOAUTh YUCIOBbIE M OYKBEHHBIC 3HAUYCHUS
YTJIOB B TEOMETPUUYECKUX 33/1a4axX C UCIIOJIb30BAHUEM CYMMBI YTJI0B TPEYTOJIbHUKOB
U MHOTOYTOJIBHUKOB, CBOWCTB YTJIOB, OOpPa30BaHHBIX MPU MEPECCYCHUM JBYX
MapaJJICIbHBIX MPAMBIX CEKYIIEH. Pemars mpakTUdecKrue 3aadyd Ha HAXOXKICHUE
YTJIOB.

HNmeths npeacTaBiieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIUpPOBATH OMNPEICICHUS OKPYKHOCTH W Kpyra, XOpAbl U JUaMmeTpa
OKPYKHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOMCTBA IPHU
pelIeHuN 3a1ay.

OpueHTHpOBAaTBCS B  MOHATUSAX: OMNUCAHHAs OKOJIO TPEYrOJbHUKA
OKPYXHOCTb, IIEHTP OMUCAHHOW OKpYy>KHOCTH. OmnepupoBaTh Ha 6a30BOM YpOBHE
dbakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTJIOB TPEYTOJIbHUKA MEPECEKAOTCsS B OJHOU
TOYKE, U O TOM, YTO CEpPEIMHHBIC IMEPHEHIUKYISPbl K CTOPOHAM TPEYroOJIbHUKA
IIEPECEKAOTCS B OJJHOU TOUKE.

OpueHTHpOBAaTbCSI B TOHATHSX U ONEPUPOBaTh Ha 0a30BOM ypOBHE:
KacaTelibHasg K OKPYXXHOCTH, T€OpeMa O MNEPHEHIUKYISIPHOCTH KacaTelbHON H
paanyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.

Nmets mpencraBieHWE O MPOCTEUIIMX T€OMETPUUYECKUX HEPABEHCTB, MX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKUE TTOCTPOCHUS C MOMOIIBIO IUPKYJIS U
JIUHEUKH.

8 KUIACC

PacriozHaBaTe OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HWX JJIEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA FT€OMETPUYECKUX 3a/1a4.

OpueHTUpOBATHCS B MOHATHH — TOUYKU MEPECEUCHHS] MEIUAH TPEYrOJIbHUKA
(eHTpa Macc) B pelieHrur 3aa4.

Bnaners noHstueMm cpenHer JUHUM TPEYTOJIbHUKA U TPANECUWH, IIPUMEHSTh
MX CBOMCTBAa IIpM PELICHUM MPOCTEMIIMX TIeOMETpUYEeCKuX 3axad. lMmers
npeacTtaBieHue o teopeMe daneca U TeOpeEME O MPOMOPLUUOHANBHBIX OTPE3KaX,
NPUMEHATh WX JJsl PEIICHUs MPAaKTHUYECKUX 3aaad (C Omopol Ha 3pUTEIbHYIO
HarJISIAHOCTD ).

[IpuMeHsATh OpHU3HAKK TMOJ00MS TPEYrOJbHUKOB B PEIICHUM HECI0XXHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonp3oBaTbess Teopemoit Iludaropa mns pemieHuss TeOMETPUUECKUX W
MMPAKTUYECKUX 3a7a4.

Bnagerp mnoOHATHMAMHM CUHyCa, KOCHMHyCa M TaHIE€HCAa OCTPOro yrjia
MPSMOYTOJIHOTO TPEYroibHUKA. [10I630BaThC ITUMM MOHATUSIMU ISl PELICHUA
IPAaKTHYECKUX 3a7a4 (Mpyu HEOOXOAMMOCTH C OMOPOM Ha aIrOPUTM MPABUIIA).

Boraucnate  (pasnuuHbiME - ciocobamu)  (C OMOpPOM Ha  CHPABOYHYIO



uHGOpMAIIMIO) IUIOUIa[b TPEYroJbHUKA M IUIOMIAAd MHOTOYTOJBHBIX (UTYD
(monB3ysich, T€ HEOOXOUMO, KaIbKYJIATOPOM). IIpUMEHATh MOoNy4eHHbIE YMEHMUS
B IIPAKTUYECKUX 3a7auax.

Bnagerp NOHATUSMU BIUCAHHOIO M LEHTPAJIBHOIO YIJIA, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriaX, yrjlax MeXay XopAaMH (CEKyIUMU) U yIie MEXIy
KacaTelbHOM M XOpJOW IIPU PEIICHNU IPOCTENIINX T€OMETPUUECKHX 3a/1au.

Bnagers NOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHATh CBOMCTBA
ONMHMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PELICHUU NPOCTENIINX 3a4a4.

[IpuMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJEIIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYUCICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

9 KIIACC

3HaTh TPUTOHOMETpUYECKHE (GYHKIMUUA OCTPBIX VYIJIOB, HAXOJIUTh C HX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJIUHbI
U YTJIbI JUTSl HeTAOJTUYHBIX 3HAYCHUH.

[Tonb3oBaThesa popMyTaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUI HAXOXJICHHMS COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU (C OMOPOM Ha CIPABOYHYIO UH(OPMALHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOKICHHS PA3JIUIHBIX
AIIEMEHTOB TPEYTOJbHUKA («pPEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pELIEHNH NMPOCTENIINX TEOMETPUUECKUX 3a/1a4.

Brnagete nmoHsTHSMH — npeoOpa3oBaHMs  MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. [Tonbp30BaThCS CBOMCTBAMU MO00MS MPOU3BOJIHHBIX
buryp, ymMeTh BBIYUCIATH JJIMHBI M HAXOJWUTh YIJIBI Yy MOAOOHBIX ¢uryp (1o
QIrOpUTMY y4eOHBIX nercTBuil). [I[puMeHsTh CBOMCTBA MOO0MS B MPAKTUYECKUX
3a/layax. YMeTh MPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb3oBaTbess TeopeMamu (IO BU3YaJbHOM OMOpPE) O TMPOU3BEACHHUU
OTPE3KOB XOPJ, O IPOU3BENCHUHN OTPE3KOB CEKYIIUX, O KBaAPaTe KacaTeIIbHOM.

[Tonb30oBaThCA BEKTOpaMH, MOHUMATh MX T€OMETPUUECKHH W (PU3NUYECKUI
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUUYECKUX U (DU3NYECKUX 3ajad.
[TpuMeHsTh cCKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonp30BaThCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSATh €ro B
pEelIeHUN T€OMETPUUECKUX U MPAKTUYECKHUX 3a]1ay.

Bragets mOHATUSMU TPaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI IyTU OKPYKHOCTH M PaJMAHHON MEphl yria, YMETb BBIYMCIATH IUIOIIAIb
Kpyra M ero yacteil (c omopodl Ha crnpaBouyHyiro HH(popmaiuio). IlpumeHsTh
MOJIyYEHHbIC YMEHHUS B TPAKTHUECKUX 3a/1auax.

Haxomuth ocu (WM UEHTPHI) CUMMETpUU (UTYp, TIPUMEHSTH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHATh MOJYyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaT€MATHYECKHE
MOJEIIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIME BBIYUCICHUS
C MPUMEHEHHEM IMOAO0OMS M TPUTOHOMETPUUYECKUX (YHKIMHA (TONB3YSICh, THAE



HEOO0XOMMO, KaJbKYJIATOPOM).

[INIAHUPYEMBIE INPEJIMETHBIE PE3VJIbTATBI OCBOEHUA

[TPUMEPHOI PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTb 1

CTATUCTHUKA (ITO TOOAM OBYYEHUA)

[IpeameTHbIC pe3ynbTaThl OCBOEHUSI Kypca «BeposATHOCTh U CTaTUCTHKA» B
7-9 xaccax XapakTEepHU3yIOTCS CIASAYIOIUMHA YMEHUIMH.

7 KUIIACC

Yurate uHPOpMAIHMIO, MPEACTABICHHYI0O B TaOJHIaX, Ha AMArpaMMax;
NPEACTABIATh JAHHBIE B BUAE TaOJHI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(ctonbyaThie) W KpPYroBble) IO MAacCHMBaM 3HA4Y€HUN (C UCIOJIb30BaHUEM
3pUTEIBHON HAMSAHOCTH W/UIW BEpOAIbHOM OMOPBI).

OnuceiBaTe M HMHTEPIPETUPOBATH  PEAJIBHBIE  YHCIOBBIE  JAaHHBIE,
IpeJICTaBICHHbIE B TA0IMIIAX, HAa JUarpaMmax, rpapukax.

OpueHTUpOBaTbCA B MOHATHUAX U ONEPUPOBATh UMH Ha 0a30BOM YPOBHE:
cpenHee apupMeTHUecKoe, MeauaHa, HauOosblliee U HauMEHbIee 3HA4YCHUs,
pa3max.

HNMeTp mpeacTaBieHHE O CIy4allHOW W3MEHYMBOCTH Ha NPHUMEpax IIEH,
($u3NYECKUX BEJIUYMUH, AHTPOIIOMETPUYECKUX IaHHBIX; UMETh INPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 KJIACC

N3Bnekath u mpeoOpa3oBbIBaTh WH(POpMAIUIO, TPEACTABICHHYIO B BHU/IEC
TalauI, quarpamm, rpauKoB; MPEACTABISATh JaHHBIC B BHUJI€ TAOJUII, [UarpaMm,
rpaduKoB.

OnuceiBaTh  MOCJAE COBMECTHOTO aHal3a JaHHbIE C  [OMOIbBIO
CTATUCTUYECKUX TOKa3aTeJed: CPpEeJHUX 3HAYEHUW U MEp paccerBaHUs (pa3Max,
JACIIEPCUS U CTAHAAPTHOE OTKJIOHEHHE).

Haxonuth 4acTOTHI YMCTOBBIX 3HAYEHUW M YaCTOTHI COOBITUH, B TOM YHUCIIE
Mo pe3yjbTaTaM HU3MEPEeHU U HaOMIOACHUHN (C HCIOJIb30BAHUEM 3PUTEIILHOMN
HaIrJISAHOCTH W/ BepOaabHOM OTIOPHI).

Haxonuth BeposSITHOCTH CITydalHBIX COOBITUN B OMBITAX, 3HAS BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCIE€ B OINbITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSAMM (C UCTIOIB30BAHUEM 3PUTEIIBHOM HATISIIHOCTH W/WUIN
BepOaIbLHOM OTIOPHI).

NmeTs mnpencraBieHue o TpapuUecKux MOJACNAX: JAEPEBO CIy4ailHOTO
AKCIIEPUMEHTA, TUArpaMMBbl Diljiepa, YMCcaoBas mpsmMasl.

OrnepupoBaTh NOHATUSAMH Ha 0230BOM ypOBHE: MHOXKECTBO, MTOJIMHOKECTBO;
BHITIOJIHATh ~ OTEpAllMM  HAJ] MHOXXECTBaMH: OOBEIMHEHHE, TepeceueHue,
JIOTIOJITHEHUE; TIEPEUHCIISITh JIEMEHThl MHOYKECTB; MIPUMEHSATh CBOMCTBA MHOKECTB
(C UCTIOJIB30BAHUEM BU3YaAJIBHOU OIOPHI).

Nmeth mipencTaBienne o rpauueckoM MpeCTaBICHUE MHOKECTB U CBSI3CH
MEXKJly HUMU JJIsl ONUCAHUSI MPOLIECCOB U SIBICHUI, B TOM YHCJIE MPU PEHICHUU
3a/1a4 U3 APYrUX Y4EOHBIX MPEIMETOB U KYPCOB.



9 KIIACC

W3Bnekate © mnpeoOpa3oBbIBaTh HHGPOPMAILIUIO, TMPEJCTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaONWll, AUAarpamMm, rpadukoB; MPEACTABISTH
JTaHHBIE B BUJE TaOIuUI, 1UarpamMmm, rpad)uKoB.

Pemate mpocreiimue 3a7adyud OpraHU30BaHHBIM MEepeOOpoOM BapUAHTOB, a
TaK)Xe C UCIOJIb30BAaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Nmeth npencraBiieHne 00 ONMHUCATENBHBIX XapaKTEPUCTUKAX ISl MACCHBOB
YUCJIOBBIX TAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYCHUS U MEPBI PACCEUBAHUS.

HaxonuTth 4acTOThI 3HAYEHUI U YaCTOTHI COOBITHSI, B TOM YHCJIE MOJb3YSACh
pe3ybTaTaMu MPOBEAEHHBIX M3MEPEHHI U HAOIIOICHUH (C OMTOPOi Ha CIIPABOYHYIO
uH(popMaIuio).

Haxonutb BEpOSATHOCTH CIIy4allHBIX COOBITHUI B M3YYEHHBIX OMNBITAX, B TOM
YlClie B ONbITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAHUN J10 IIEPBOT'O yCIIEXa, B CEpUAX UCIIBITAaHUN bepHyiun.

NmMeTp mnpencraBiieHHE O CIIyYalHOHM BEJIMYMHE W O pPaclpeieIcHUU
BEPOSITHOCTEN.

HNmeTp mnpencTaBieHHWE O 3aKOHE OONBIIMX 4YHCENl KaK O MpPOSBICHUU
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUPOE U OOIIECTBE.






