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[TOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamma mo MareMaTwke Hjsi OOy4alolUXcsi C 3aJepiKKOi
ncuxudeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO 0OIIErO
oOpa3oBaHusl TOATOTOBJIEHA Ha oOcCHOBe @DeAepalibHOrO TOCYIapCTBEHHOIO
0o0pa30BaTeNIbHOTO CTaHJAapTa OCHOBHOrO oOmiero o6OpaszoBanus ([Ipukas
Munnpocsemienuss Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH
MunuctepctBoMm toctuniuu Poccuiickoir ®@enepanuu 05.07.2021 1., per. HOmep
64101) (manee — ®IOC OOO), IIpumepHoil aganTUPOBAHHONW OCHOBHOM
oOpa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIET0 00pa3oBaHMs OOYyYAIOIIMXCS C
3aiepkkor ncuxudeckoro pazsutus (nanee — [TAOOIT OOO 3IIP), [IpumepHoit
paboyeil mporpaMMbl OCHOBHOIO  OOIIEro OOpa3oBaHHMs MO  MPEAMETY
«Maremarukay, [IpumepHON porpaMMbl BOCIMTAHHUSI, C YIETOM PaCIpPENCIICHHBIX
Mo  KjaccaM  MpOBEpsSeMbIX  TpeOOBaHMM K  pe3ylbTaraM  OCBOCHHS
AnanTUpOBaHHON OCHOBHOH 0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOILIErO
o0Opa3oBaHusl OOYyYaroIIMXCsl C 3aJEpXKKOW INCUXUYECKOro pazBuTHs. B paboueit
MpOTrpaMME YUYTEHbI UJIEU U TOJIoKeHUs1 KoHIenuuu pa3BUTHS MaT€MaTHUYECKOTO
oOpazoBanus B Poccuiickoit deneparuu.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuKa

VYuebubiii mpeamer «MaremaTuka» BXOJUT B MPEAMETHYIO 00JacThb
«Maremaruka u uHpopmatuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEILHON
KYJABTYPhl M JIOTMYECKOTO MBILUICHUS, (OPMHPOBAHUIO YMEHHUS MOJIb30BaThCS
aIrOPUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCEIHEBHOM >ku3HM oOy4varomuxcss ¢ 3[IP. YyeOHBIM mnpeameT pa3BUBaeT
MBIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpaxeHHe, (PyHKIHOHAIBbHYIO T'PaMOTHOCTD,
YyMEHUSI BOCHPUHMMATh M  KPUTUYECKH  aHAIM3UPOBaTh  HUHQOpPMAIHIO,
IPEICTaBICHHYIO B Pa3JINYHBIX (popMax.

OOyueHue mareMaTHke Ja€T BO3MOXKHOCTH pa3BHBaTh y OOY4aIOLIUXCS C
3IIP TouyHyl0, palMOHAJIbHYIO W HH(POPMATUBHYIO pe€db, YMEHHME OTOUpPATH
HauOosee MOAXOMAIIUE SA3bIKOBbIE, CUMBOJIMYECKUE, IpaduiyecKue CpencTBa s
BBIPAKEHUS CY)KJICHUW U HAIVISITHOTO UX MPEICTaBICHUS.

Heo0xoaumbIM KOMITOHEHTOM 001N KyJAbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABJII€TCST OOlIee 3HAKOMCTBO C METOJaMU IO3HAHUS JIEWCTBUTENIBHOCTH,
MPE/CTaBICHUE O MpeaMEeTe M METoAaX MaTeMaTHKW, UX OTJIMYMNA OT METO/IOB
JIPYTUX €CTECTBEHHBIX M T'YMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX MPUMEHEHUS
MaTeMaTHKu JUIsl PElIEeHUsT HAay4YyHbIX M TPUKIAIHBIX 3aaad. Takum oOpazowm,
MaTeMaTU4ecKoe 00pa3oBaHWE BHOCUT CBOM BKJIaa B ¢GopMUpOBaHUE OOIIeH
KYJBTYPBI YEJIOBEKa.

N3yueHrne MaTeMaTUKH TaKXKe CIIOCOOCTBYET SCTETHUYECKOMY BOCIHTAHHUIO
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 MOTpeOHOCTel oOyuatomuxcss ¢ 3IIP.
OBnaneHue yuyeOHBIM MpeaMeToM «MaremaTrnka» MpeACTaBiseT ONpeAeSICHHYIO



crnoxxHocth A yuyamuxces ¢ 3I1P. V obyuatomuxcs ¢ 3I1P nanbonee BbIpaskeHbI
OTCTaBaHUS B PAa3BUTHHM CIIOBECHO-JIOTMUYECKUX (OPM MBIIUICHUS, [MO3TOMY
aOCTpaKTHBIC U OTBJICUYCHHBIC KATETOPUH UM TPYAHOJIOCTYIHBI. B Toke Bpems mpu
CHeUaIbHOM 00yYE€HUU 00YyYarolecs MOTYT BBITIOJIHSTH 3aJJaHUs 110 AJITOPUTMY .
OHH BOCHPHUMMYHUBBI K TOMOIIM, MOTYT BBIIIOJIHUTH IMEPEHOC HA AHAIOTUYHOE
3aJlaHi€ YCBOEGHHOTro crmocoba pemieHusi. CHUXKEHUE Pa3BUTHS MBICTUTEIBHBIX
omepanuil M 3aMEIJICHHOE CTAHOBJIICHUE JIOTMYECKUX JEHUCTBUI MPUBOIAT K
HEJIOCTATOYHOM  OCMBICIICHHOCTH  COBEPINAEMBIX  Y4YEOHBIX  JEUCTBUU. Y
oOyJaromuxcs 3aTPyAHEHbI CUETHbIE BBIYUCICHHUSA, MPOU3BOJUMBIE B yme. B
NMCbMEHHBIX BBIUYMCIEHUSAX OHH MOTYT MPOMYCKaThb OJWH U3 MPOMEKYTOUYHBIX
maroB. Ilpu pabore ¢ YMCIOBBIMH BBIPAKEHHUSMH, BBIYMCICHHEM WX 3HAUCHHS
MOT'YT HE€ YJIEpKHBaThb NPABWIBHBIA NOPSAOK naeucTBud. llpm ynpomienun,
npeoOpa3oBaHuM BbIpaxkeHud ydammuecss ¢ 3[IP He Moryr caMocTosTeNnbHO
IPUHATH PELIEHUE O MOCIEA0BATEIILHOCTH BBIITOIHEHUS JelicTBU. KOHKpeTHOCTH
MBIIUICHUSI OCJIOXKHSIET YCBOCHHUS HAaBbIKA PELICHUS YPAaBHECHHW, HEPABEHCTB,
CUCTEMBbI ypaBHEHHI. VIM ManogocTynHo coBeplieHne 00paTUMbIX ONepaluii.

Husknii  ypoBEeHb pa3BUTHs JIOTUYECKHX OIEpaluid, HEIOCTaTOYHAs
00OOLICHHOCTh MBIIUICHUS] 3aTPYAHSIIOT U3ydeHHEe TeMbl «DyHKIUU»: TpU
OnpeneNeHN (PYHKIMOHAIBHONM 3aBUCUMOCTH, NIpPHU OMNHCAHUU TIpaduyecKoit
CUTyalldud, HCIOJb3ysl T'€OMETPUUECKUH, anreOpanueckuid, (pyHKIIMOHAIbHBIHI
a3bIku. Hepenko ywaniuecs He BUASAT pa3HULBI MEXAY OO0JACThIO ONpENeNeHUs
(GyHKUIMU U 00JIaCThIO 3HAYEHUH.

Pemenue 3amau conpspkeHO ¢ TPYIHOCTAMU O(OPMIIEHHSI KPATKOM 3amucH,
NPOBEICHMUS]  aHAM3a  YCJIOBHMS  3a7aud, BBIJCJICHHUS  CYLIECTBEHHOTO.
Oo6yuaronuecss ¢ 3IIP 3arpyassitoTcst caenaTh yMO3aKJIOYEHHWE OT OOIIero K
YaCTHOMY, HEPEJIKO BBIOMPAIOT HEpalUMOHAIbHBIE CIIOCOOBI PEIIeHUs, WHOTIA
OrpaHUYMBAIOTCA MAHUITYJISIUUSMHU C YUCITAMM.

[Ipu wu3yueHun reomeTpuueckoro wMarepuana oOydaromecs ¢ 3IIP
CTAIKUBAIOTC € TPYAHOCTBIO  JENATh JIOTMYECKUE  BBIBOABI, CTPOUTH
NIOCJIEIOBATENbHBIE  paccykaeHus. HenpouyHele 3HaHHWA OCHOBHBIX TEOPEM
reOMETpUM TMPUBOJUT K OMMOKaM B pEIIEHUH TE€OMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT MMOAMEHUTDH (DOPMYITy, HEIPABUILHO IPUMEHUTD Teopemy. K
Cepbe3HbIM OLIMOKaM B pEIICHWU 3aJad NPUBOAST HEJOCTaTOUYHO pa3BUTHIC
IPOCTPAHCTBEHHBIE Mpe/IcTaBleHUs. VIM CI0KHO BBIMOJHUTH YEPTEK K YCIOBHIO,
B MTUCbMEHHBIX pab0TaX OHU HE MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTH 3allOMUHAHUA W  BOCIPOM3BEJEHUS Y4YEeOHOro MaTepuaa
CHU)KEHBI 10 MPUYUHE CIa00CTH MHECTUYECKOM NEeATEIbHOCTH, CYKEHUsI 00bema
namatu. OOyuarouumcsi ¢ 3IIP TpeOyercss Oosnbllie BpeMEHU Ha 3aKperjieHue
MaTepuaa, akTyajau3alus 3HaHU| 10 OTMope MPU BOCIIPOU3BEIACHUU.

Jis  mpeononieHuss TPYAHOCTEW B UW3y4eHHH Y4eOHOro mpeaMera
«Marematuka» HeoOXxoawma ajanTanus o0beMa M XapakTepa Y4eOHOro
MaTepuana K IO3HAaBaTEJIbHbIM BO3MOXHOCTAM ywammxcs c 3IIP. Crnepyer
yu4eOHBI MaTepual MPENnoJHOCUTh HEOONBIIUMHU MOPLUHUSAMHU, YCIOXKHSS €ro
MOCTENIEHHO, HM3bICKUBATh CIOCOOBI aJanTalMy TPYIHBIX 3aJaHUN, HEKOTOpPbHIE
TEMbl [J1aBaThb KAaK O3HAKOMUTENIbHBIEC; MCKJIIOYaTh OTIEJIbHBIE TPYAHBIC



JI0KAQ3aTeNbCTBA; TEOPETUUECKUN MAaTepual PEKOMEHIYETCsl M3ydaThb B MPOLECCE
MPAKTUYECKON JEATEIIBHOCTH IO pelieHHi0 3ana4y. OpraHu4eckoe €IuHCTBO
MPAKTUYECKOM M YMCTBEHHOM JEATEIBHOCTH y4YalluXCid Ha YpOKax MAaTE€MaTHKH
CIIOCOOCTBYIOT IpOYHOMY U CO3HATEIbHOMY  YCBOEHHIO 0a3HUCHBIX
MaTEMaTUYECKUX 3HAHUWA U YMECHUU.

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

*  ¢opMupOBaHHE IICHTPAJBHBIX MAaTEMAaTUYECKUX TMOHATUN  (YHUCIIO,
BEJIMYMHA, TeOMeTpuuecKas Gurypa, nepeMeHHas, BEpOATHOCTh, (PYHKIINA),
00ecreynBaroIuX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTH4YECKOTO
obOpazoBanus ooyyarommuxcs ¢ 3I1P;

* noxaBeneHue oOyvarouuxca c¢ 3[IP Ha AOCTymHOM MJi1 HMX YPOBHE K
OCO3HAHUIO B3aUMOCBS3M MaTr€MaTHUKHA U OKPY’KAIOIIEro MUpa, IOHUMaHUE
MaTeMaTHKU KaK 4YacTHU OOLLIEeH KYJIbTYphl YEJIOBEUECTBA;

"  pa3BUTHE  UHTEIUIEKTYalbHBIX W TBOPYECKUX  CIHOCOOHOCTEH
oOyyatomuxcsi ¢ 3I1IP, mo3HaBarenbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUI, KpUTUYHOCTU MBIIUICHUS, UHTEPECA K U3YUEHUIO MaTEMaTUKU;

*  ¢opMupoBaHuE (PYHKLIHOHAJIBHOM  MaTeMaTU4ecKol TIPaMOTHOCTH:
YMEHHUS paclo3HaBaTh MPOSIBICHUS MATEMaTUYECKUX MOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAJIbHBIX >KU3HEHHBIX CHUTyalUsX W NPU U3yYECHUH
ApyruX  y4yeOHbIX  NpPEIMETOB,  NPOSBIEHUS  3aBUCUMOCTEH  H
3aKOHOMEpPHOCTEW, (OPMYIUPOBATh UX HAa SI3bIKE MAaTEeMAaTUKU U CO3/1aBaTh
MaTeMaTH4eCKUEe MOJIETH, MPUMEHITh OCBOCHHBIA MaTeMaTUUYECKU arnapar
JUISl pelleHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/Jay, WHTEPIPETUPOBATH U
OLICHUBATh MMOJTYYEHHBIE PE3YJIbTaThI.

JlocTikeHne 3THX 1enel o0ecrneunBaeTcs pelieHueM CIEaYIOIUX 3a0ay.:

=  ¢opmupoBars y obydaromuxcsi ¢ 3IIP HaBeikM ydueOHO-TIO3HABATEIHLHOM
JESITeIbHOCTH: TJIaHUpOBaHHE paOOThl, MOUCK pPALMOHAIBHBIX NyTed ee
BBINIOJIHEHUS, OCYLIECTBIIEHUS CAMOKOHTPOJIS;

"  CHOCOOCTBOBaTh MHTEIUIEKTYaIbHOMY Pa3BUTHUIO, (POPMHUPOBATH KayecTBa,
HEOOXOJMMbIE YEJIOBEKY JJisi IMOJHOICHHOW »HU3HU B COBPEMEHHOM
oOIIecTBe, CBONCTBEHHbIE MAaTEMaTHYECKOW JESTeIbHOCTH: SCHOCTH H
TOYHOCTH  MBICIM, MHTYUIUHU, MPOCTPAHCTBEHHBIX MPEACTABICHUI,
CIOCOOHOCTH K MPEOJOJICHUIO TPYAHOCTEH;

*  (opmupoBaTh KIHOUYEBbIE KOMIIETCHIIMM YYaIIUXCS B paMKax MpPeAMETHOU
obOnactu «MaremaTrika 1 ”HGOPMaTUKay;

"  pa3BUBaTh NOHATHIHOE MbILIeHUs oOydatouuxcs ¢ 3I1P;

"  OCYIIECTBIATh KOPPEKIHUIO MO3HABATEIbHBIX MPOIECCOB 00YyYAIOIINXCS C
3I1IP, HeO0OXOAUMBIX AJIi OCBOCHHUS IPOrpaMMHOTO Marepuaia mo yueoHoMy
MIPEIMETY;

"  [OpegycMaTpuBaTh  BO3MOXHOCTb  KOMIIGHCAllMM  0Opa30BaTENIbHBIX
1e(UIIMTOB B OCBOCHUHU MPEANIESCTBYIOIIETO MPOTPaMMHOIO Marepuana y
oOyyaroruxcs ¢ 3I1P 1 HemoCcTaTKOB B MX MareMaTHUYE€CKOM Pa3BUTHU;

*  chopMUpPOBaTh YCTOWYUBBIM UHTEPEC YUALTUXCA K IPEIMETY;



"  BBIABIATH U Pa3BUBATh MaTEMAaTUYECKUE U TBOPUECKHE CIIOCOOHOCTH.

OcCHOBHBIE JIMHUU COAEPKaHUS Kypca MaTeMaTuku B 5-9 knaccax: «Hucna u
BBIUUCIEHUS», «Anredpa» («AnreOpandeckue BBIPDAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «leomerpus» («leomerpuyeckue QUrypbl U HX
cBoiicTBa», «M3MepeHue TeOMETpUYECKUX BEIMUYUH»), «BeposTHOCTH W
CTaTUCTUKA». /[aHHBIE TMHUM PA3BUBAIOTCS MAapaJJIENIbHO, KaXk/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTUKOM, OJIHAKO HE HE3aBUCHMO OJHA OT JIpyrod, a B TECHOM
KOHTaKTe W B3auMoneucTBuu. Kpome »53Toro, ux OObEAUHSET JOTHYECKas
COCTABJISIOLIAs, TPAJULIMOHHO MPUCYLIas MareMaTHKe W IPOHU3BIBAIOIIAS BCE
MaTeMaTH4eCKUEe Kypchl W cojepxarenbHbie JuHHH. CPopMynupoBaHHOE B
denepanbHOM TOCYIapCTBEHHOM 00pa30BaTebHOM CTaHAApTe OCHOBHOTO OOIIETo
oOpa3zoBaHusi TpeOOBaHUE «YMETh OIEPUPOBATh TOHATHSAMU: OINpPENEIEHUE,
aKcuoma, TeopeMa, JT0Ka3aTreIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKa3bIBaHUsI, IPUBOJIUTH IPUMEPHI M KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAaHUS U
OTPHUILIAHMS BBICKA3bIBAHUN» OTHOCUTCS KO BCEM KypcaMm, a (QOopMHpOBaHHE
JOTHYECKUX YMEHUU paclpelensieTcss MO0 BCeM TrojaM OOy4eHHMsT Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ybTaTam
OCBOGHHUs  palouell mporpammbl, pacrpeneia€éHHbIM IO TojaM OoOydeHus,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIIHAIBEHBIM
BolpocaMm oOyyaromuecss oOpallajJuch HEOJHOKPAaTHO, 4YTOOBI  OBJAJEHUE
MaTeMaTUYEeCKUMU MOHATHIMHI U HaBBIKAMHU OCYIIECTBISUIOCH TIOCIEA0BAaTEIbHO U
MOCTYIAaTENbHO, ¢ COOJIONEHUEM MPUHLINIA MPEEMCTBEHHOCTH, & HOBbIE 3HAHUS
BKJIFOYAJIUCh B OOLIYIO CUCTEMY MAaT€eMaTUYECKHUX MPEACTABICHUN 00y4aromuXxcs C
3I1P, pacuupsia u ynyossis e€, o0pa3ysl MpOYHbIe MHOXKECTBEHHbIE CBs3u. OOume
Leau u3ydyeHus: yueoHoro npeamera «Martemarukay npencrasiieHsl B [IpumepHoit
paboueli MporpaMMe 0OCHOBHOTO 00IIeT0 00pa3oBaHUsI.

Oco0enHocT oTO0Opa ¥ aJanTanuM Y4e0HOro MarTepuasga 1o
MaTeMaTHKe

OOyuenue ydeOHOMY mpenmery «MaremaTuka» CTPOUTCS Ha CO3JIaHUU
ONITUMAJIBHBIX YCIIOBUM JJII YCBOCHHS MPOTPAMMHOTO MaTeprayia 00y4aromuMHCs
c 3IIP. bonbmoe BHMMaHuE yaensercss oTOOpy YydeOHOro marepuana B
COOTBETCTBHM C MPHUHIIMIIOM JOCTYIMHOCTH MPHU COXpaHEHUH oOIero 06a3oBOro
YPOBHSI, KOTOPBIN JOJIKEH O COACPIKAHUIO U 00beMy OBbITh aJanTUPOBAHHBIM JIJIsI
oOyuaronuxcsi ¢ 3I[IP B cooTrBeTcTBUM € HUX OCOOBIMH 00pa3oBaTEIHLHBIMU
noTpedbHocTsiMU. CrenyeT oOJerduTh OBIAJCHUE MaTepHajioM OOYYalOIIUMUCS C
3I1P mocpencTBoM €ro JAeTalbHOTO OOBSICHEHMS C CHUCTEMAaTHYECKHM ITOBTOPOM,
MHOTOKPaTHOM TPEHUPOBKM B TPUMEHEHUHU 3HAHUM, UCIONB3YS IPUEMBbI
aKTyanu3aluu (Bu3yajbHas Oropa, aMsaTKa).

[IporpaMmma  mpemycMarpuBaeT  BHECEHUE  HEKOTOPBIX  M3MEHCHUM:
yMEHbBIIIEHHE 00beMa TEOPETUUECKUX CBEICHHM, BRIHECEHUE OTIEIBHBIX TEM WU
IEJIBIX PA3/IesIOB B MaTepUAIIbI I 0030PHOTO, 03HAKOMHUTEIHHOTO N3YYCHHUS.

N3menenus mporpammsl B 5-9 kiiaccax

Mamemamuxa 6 5 u 6 knaccax



B 03HaKOMUTENHbHOM IJIAHE PEKOMEHAYETCS HM3y4yaThb CIEAYIOIIUE TEMBbI:
«PuMckas nymepanus», «PaBHble purype», «ununanap, xkonyc, map», «Kyow,
«IIpssimoyroneHbld  mapamienenunen», «llepemenienue 10  KOOpJIAMHATHOM
npsMoiy», «Moayib guciay, « YucIoBbie MPOMEXKYTKHY; «MacimTad» (u3ydaeTcs B
kypce «['eorpadus»); «M300paxkenrue reoMeTpUIeCKUX (PUTryp Ha HEITMHOBAHHOMU
Oymare C HCIOJb30BaHUEM IIUPKYJS, JUHEWKH, YTOJIbHUKA, TPAaHCIOPTUPAY,
«Jlnmmaa  okpyxHoctw», «Ilnomaas kpyra», «llapannenpHble  TpsSMBIEY,
«IlepnenaukynsipHbie psiMbie», «OceBasi U LIEHTPaJIbHAsI CAMMETPUI (U3y4aeTCs
B Kypce reomerpun); «bBeCKOHEUHbIE TMEPUOJUUYECKUE MACCATUYHBIE JPOOHU.
JlecsaTnuHOe MpUOIMKEHNE OOBIKHOBEHHOW JpOo0M» (M3ydyaeTcs B Kypce ajreopsl).

CrnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha cieayroliue Tembl: «Pemienue
JOTUYECKUU 3amau», «JlnmHa orpeskay, «llIkaney, «PacnpenenurenbHblid 3aKOH
YMHOXEHUS», «3amuch MPOU3BEICHUS C OYKBEHHBIMH  MHOXKUTEIISIMUY,
«Iloctpoenne KOHPUTYypaIuil U3 4acTeil NMpsAMon, OKPYKHOCTH Ha HETMHOBAHHOM
U Kjetdarod Oymare», «Jlemurenun wu kpatHbie. [lpusHaku ngeamumocTy,
«Haubonpmmii o0 JenuTeNlb U HauMeHbIee oOlee KpaTtHoe. JlenmmmMocThb
CyMMbl W TmpousBeneHus». «l[lpuBenenue npoOu K HOBOMY 3HAMEHATEIIOY,
«Haxox1eHre 4yacTy 1EeIoro U Lesioro mo ero yactm». «OKpyriieHHe JeCITUUHBIX
npobei». «Pemenue 3agad  mepebOPOM  BCEX BO3MOXKHBIX — BapHUaHTOBY.
«CoctaBieHre OYKBEHHBIX BBIPKEHUH MO YCIOBHIO 3a7aun». BricBoOoAMBIIIIECS
4yachl MOKHO MCIIOJIB30BaTh HAa MOBTOpPEHUE (B HaYaJIe U KOHIIE Y4€OHOTr0 rojia), Ha
u3yueHue Haubojee TPYAHBIX W 3HAUYUMBIX TeM: B V Kjacce — Ha pelieHue
ypaBHEHUH, IPUBEJICHUE APOOM K HOBOMY 3HAMEHATEI0, YMHOXKEHHUE U JICJICHUE
JNECATUYHBIX JpoOeit, u3mepeHue yrioB; B VI kiacce — JeWCTBUA C
MOJIOKUTENIBHBIMU U OTPUIATEILHBIMU YHCIIAMU, PEIICHUE YPaBHEHUH, CIIOXKEHUE
U BBIYMTAHHE YMCEJN, COAEpKAIIUX MY U APOOHYI0 4acTh, HA YMHOXXEHHUE U
JieJieHne OOBIKHOBEHHBIX JAPO0ei.

Anzeopa
B 03HaKOMUTENIBHOM IUIAHE PEKOMEHIYETCS HM3y4aTb CIEAYIOLINE TEMBI:
«ppaunoHaibHbIE YHCIA. JlelicTBUTEIBHBIE quciay, «CpaBHEeHUE

JNEUCTBUTENLHBIX 4HUCeN, apuMeTHdyecKue JeHUCTBUA C JICUCTBUTEIHHBIMU
yuciamuy, «HaxoxaeHue npUOIKEHHBIX 3HAYEHUN KBAJAPATHOTO KOPHS,
«Teopema Buera», «PemeHuss ypaBHEHMM TPETbE W UYETBEPTOM CTEICHEU
pa3oKeHHEM Ha MHOKUTEIN», « DyHKIUA y =V X U ee rpadguk», «[lorpemHocts u
TOYHOCTh TPUOMIKEHUs», «UeTHble W HedeTHble (QyHKIUN», «OyHKIus y=x"»,
«DyHKIMs y= ax?, ee rpadMK U cBolicTBa. I'paduku QyHkumii y= ax? + n u y=a(x-
m)?, «YpaBHEHHE C ABYMs EPEMEHHBIMU M €ro rpaduk», «["paduueckuii ciocod
pEIIeHUs] CHCTeMbl ypaBHEHHI», «/300pakeHne dIEHOB apu(PMETHUYECKON U
F€OMETPUUYECKON MPOrpecCuid TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN
Y DKCIIOHEHIMAIBHBIN poCT. CIOXKHBIE POLIEHTHI».

Crnenyer yMEHBIIMTh KOJMYECTBO YacOB Ha M3ydeHHE TeM: «DopMyib,
«JloKa3arenbCcTBO TOXKIECTBY, «JIMHEWHOE ypaBHEHHME C JABYMs HEU3BECTHBIMIY,
«['padux nuHEHHOrO ypaBHEHHs C JByMs MepeMeHHbIMUY, «['paduueckoe
pellleHUEe JMHEHMHBIX YPAaBHEHUNM W CHUCTEM JIMHEHHBIX ypaBHEHUI», «CBoMCTBa
KBaJPaTUYHOU QPYHKIIUNY.



BricBoOOMBIIMECS] Yachl PEKOMEHIYETCS HCIOJB30BaTh: IS JIyUIIeH
npopaboOTKK Hanbojiee BaXHBIX TeM Kypca: «PeleHue ypaBHeHHi», «PerieHue
cCUCTeM ypaBHeHMI», «CoOBMeECTHBIE JeHCTBUS C Jpobsmu», «llpuMeHeHue
CBOMCTB apr(METHUECKOTO KBaJIPaTHOTO KOPHS»; Ha TOBTOPEHHE, PEIIICHHE 3a]1ay,
npeoOpa3oBaHUE BRIPAKCHHH, a TAK)Ke Ha 3aKpeIyieHHe U3yYeHHOT0 MaTepurara.

T'eomempus

Cnenyer OCHOBHOE BHMMAHME YJICJIUTh MPAKTUUYECKON HAIPaBICHHOCTH
Kypca, WCKJIIOYMB M YyOPOCTUB HaWOOJIEe CIOXKHBIA [JIIE  BOCHPUSTHUSA
TeopeTHuecknii martepuai. Ha ypokax reoMeTrpuu HEOOXOIMMO MaKCHUMaIbHO
WCITOJIB30BATh HATJISAHBIC CPEICTBA OOYUEeHHMS, OOJIBIIE MPOBOAUTH MPAKTUUECKHUX
paboT ¢ ydamumucs, pemath 3agaur. CTpouTh pelieHue 3a1ad npu MOCTOSTHHOM
oOpallleHUH K HarJISITHOCTH — PUCYHKaM U YepTeKam.

O3HaKOMUTENBHO JaTh TEMBI: «TeopemMbl M J0KA3aTeNbCTBO. AKCHOMBDY,
«JlokazaTrenbCcTBO OT MNPOTHUBHOrO», «CyllecTBOBaHWE M  EIUHCTBEHHOCTH
MEPIECHAUKYJISIPA K IPAMO», «MeTo r€OMETPUUECKUX MeCT», «MeTo | YIBOCHUS
Meauanel», «Teopema @aneca u TeopemMa O MNPONOPUUOHATIBHBIX OTPE3KAX),
«IlenTp macc TpeyroibHHKa», «V3MEHEHHE TPUTOHOMETPUUECKUX (PYHKIMH MpHU
BO3pacTaHuu yriaa», «DopMyibl i PagdyCcoOB BIMCAHHBIX W OMMCAHHBIX
OKPY’KHOCTEM  NpPaBWIbHBIX  MHOTOYTOJBHHMKOBY», «YpaBHECHHE  IPSMOI»,
«JIBrxeHue», «CBOMCTBA NBUKEHU», « TeopeMa 0 MpOU3BEICHUU OTPE3KOB X0/,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAIPATE KaCATEIbHOW.

Crenyer yMEHBIIUTh KOJUYECTBO YACOB HA M3yuyeHUe TeM: « CHMMETPpUYHbBIC
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUN», «LleHTparabHas CUMMETpPUDY,
«ITapannensubiii mepenocy», «lloBopor», «IIpeodbpazoBanue momodus. Ilomodue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIC 33J]a4l HA MOCTPOCHUE C MOMOIIBIO
HUPKYJIST U JUHEUKN», «JleKapTOBbl KOOpJIMHATHI HA IUIOCKOCTH», «PemeHue
TPEYTrOJALHUKOBY, «[lomo0ue dhurypy.

BricBoOOIMBIIFECS YaChl HCTIOJIB30BATh HAa PEIICHHE 3a71a4 U TTIOBTOPECHHUE.

Bepoamnocmo u cmamucmuka

B cBs3u ¢ Tem, 4TO JaHHBINH KypC BBI3BIBACT HAMOOJBIITNE CIIOKHOCTH JIJIs
obyuarommxcs ¢ 3IIP, cBs3aHHBIE CO CHHKEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBINIJICHUS, €T0 N3YYEHHUE JTIOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE U
JOCTYITHOM JJIsl YY€HUKOB Marepuasie. OCHOBHOE BHUMAHHE CJEAYET YIEIUTh
pas3zenamM, CBSI3aHHBIMHA C TOBTOPEHHEM MPOWAECHHOIO Marepuana, yBEIWYUTh
KOJIMYECTBO YIPAKHEHUMN U 3aJJlaHUN, CBA3AHHBIX C MPAKTUYECKON AEATEIbHOCTHIO
oOydJarommxcs.

HeoOxonumo mepecMOTpeTh CoJepKaHue TEOPEeTUUECKOro maTepuana u
XapakTep €ro M3JIOKECHUS: TEOPETUUYECKU MaTepuasl MPENnoJHOCUTH B IMPOLECCE
pelIeHus 3a/1a4 U BBINOJIHEHUS 3aJlaHui HATJISHO-TIPAKTUYECKOr0 XapaKkTepa; He
TpeOOBaTh BHIBOJA M 3AIIOMHUHAHUS CIOKHBIX (DOPMYJI, PEIICHUS HECTAHIAPTHBIX,
TPYAOEMKUX 3aAaHui. P Tem crneayeT u3ydarb B 03HAKOMUTEIIBHOM ILJIAHE.

[Iporpamma mpenocTaBisieT aBTOpY paboueld MmporpaMMbl CBOOOIY B
pacrpefielieHud MaTepuajga Mo 4YeTBepTsaAM (TpuMmectpam). Pacnpenenenue
BpEMEHM Ha M3y4YeHUE TEM B TEYEHUE YYEOHOro roja CaMOCTOSITEIbHO



ompenensieTcss 00pa30BaTeIbHONW OpraHM3alie W 3aBUCUT OT OCOOEHHOCTEM
rpynmnsl o0yuatomuxcs ¢ 31IP u ux ocoObix 00pa3oBaTeNbHBIX TOTPEOHOCTEN.

IIpumepnubie BU/IBI aesATeJIbHOCTH 00y4aromuxcs c 3I1P,
00yCJIOBJIEHHBbIE  0COOBIMH  00pa30oBaTeJIbHbIMM  TNOTPEOHOCTAMHM |
o0ecrieyuBaIOIIMe OCMBICJIEHHOE OCBOEHHE COJAepP:KAHMU O00pPa30BaHUS 110
npeametry «MartemaTuka

Conepxxanue BUAOB JAesaTenbHOCTH oOyyvaromuxcs ¢ 3P onpenensercs ux
0CcOOBIMHU 00pa30BaTEIBLHBIMU MOTPEOHOCTAMU. [[OMUMO MIUPOKO UCTIOIB3YEMBIX B
OOIl OOO obmux I Bcex OOYy4alOUIMXCS BHUIOB JEATEIBHOCTH CJEIyeT
YCWINTh BHUJABl ACATENBHOCTH CHEUU(PHUUYHBIE I JAaHHOW KaTeropuu JETew,
00€eCIEeYnBAOIINE OCMBICIEHHOE OCBOEHUE COJEepKaHUsl O00pa3oBaHusA IO
NPEAMETY: YCHIEHHE MPEAMETHO-NPAKTHYECKOW AEATENBHOCTU C aKTUBHU3aLUEn
CEHCOPHBIX CHCTEM; YEpEJOBAaHUE BHUAOB JEATEIBHOCTH, 3aJCHCTBYIOIINX
pa3iInyHblE CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepHajia ¢ ONOPOM Ha aTOPUTM;
«TIOIIArOBOCTh» B HU3YYEHHWU MaTepuaja; HCIOJIb30BaHUE JIONOJHUTEIbHOM
BU3YaJIbHOM OMOpPBbI (CXeMbl, IIa0JOHbI, ONOPHBIE TAOJMUII); PEUEBOl OTYET O
IIpoLlecCE W Pe3yJIbTaTe JACSITENBHOCTH; BBIIOJHEHHUE CIELUUAIbHBIX 3aJaHUM,
00eCeunBAIOIINUX KOPPEKLIMIO PETYIISINN Y4eOHO-TI03HABATEIbHOM 1€ATEIbHOCTH
Y KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

[IpumepHast TeMaTuyeckas U TEPMUHOJIOTHYECKAs JIEKCHKA COOTBETCTBYET
OOII O0O.

Jst obyuaromuxcst ¢ 3P cyiiecTBeHHBIM SIBJISIFOTCSI MPUEMBI pabOTHI C
JIEKCUYECKUM MarepuanoM no npeaMmery. IIpoBoautcs cnenuanbHas padoTa mo
BBEJICHHUIO B aKTUBHBIN CIIOBaph O0YYaIOMIMXCS COOTBETCTBYIOUIEH TEPMHUHOJIOTUU.
N3yyaemble TEepMHHBI BBOJSTCS Ha IOJHMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3YyaJlbHAsl MOJJIEPIKKA, aJrOPUTMbI pabOThl C ONpeAeIEHUEM, OMOPHBIE CXEMBbI
JUISL aKTyaJIu3alii TEPMUHOIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepalibHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus yueOHBIM mpenMer «MaremaTukay
BXOJUT B IMpeaAMeTHyI0 obOmnacth «MaremaTuka ¥ WH(OpPMATUKa» M SBISETCS
o0si3aTeNIbHBIM sl u3ydeHus. B 5-9 knaccax yueOHbIN npenmeTr «MaremaTukay
TPaJAMIIMOHHO M3Y4YaeTcsl B paMKax CJIEAYIOIIUX Yy4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKIJIIOYasi 3J1€MEHTHI
CTaTUCTUKUA U TEOpUH BeposATHOocTel) u «l'eomerpusi». Hacrosmieil nporpammont
BBOJIUTCSI CAMOCTOSITENIbHBIN Y4eOHBI Kypc «BeposTHOCTb U CTAaTUCTHKAY.

Hacrosiieit mporpamMmoii npeaycmaTpuBaeTcs BbICIICHUE B yUeOHOM IUTaHe
Ha M3yuyeHUE MaTeMaTHKU B 5—6 kjaccax 5 y4eOHbIX 4acOB B HENEIIO B TEUCHHE
KaXXJ0ro rojga odydenus, B 7-9 kiaccax 6 y4eOHBIX 4acOB B HEENIO B TECUCHUE
KaXXJI0TO Toj1a 00yueHus, Bcero 952 y4eOHbIX Haca.

Copepxxanne ydeOHOro mnpeamera «MaremaTuKa», MPEACTaBICHHOE B
paboueit mnporpamme, cootBeTcTByeT DPI'OC OOO, I[IpumepHOil OCHOBHOU
o0pa3oBaTeNpHOM MporpaMMe OCHOBHOTO o0miero o6pasoBanus, I[IpumepHoit



aJlaliTHPOBAHHON OCHOBHOW 00pa3oBaTENbHON MNpPOrpaMMe OCHOBHOTO OOIIEro
00pa3oBaHUs 00YUYAIOIINXCS C 33JICPIKKON ICUXUIECKOTO PA3BHUTHSL.

TemaTnyeckoe IUIAaHMpPOBaHWE YYEOHBIX KYpCOB H  PEKOMEHIyeMOe
pacmpenenieHne  y4eOHOTO  BPEMEHM  JUIi  W3YYEHHS  OTJACIBHBIX  TEM,
IpEe/IJIOKCHHBIC B HACTOSIICH MPOTrpaMMe, HaJ0 paccMaTpUBaTh KaK MPUMEPHBIC
OPHEHTHPHI B TIOMOIIb COCTaBUTEIIO aBTOPCKOI pabodell MporpaMMBbl M TPEKIC
BCEro y4uTeno. ABTop paboueil mporpaMMbl BIIPaBe YBEIHYHTH MPEIIOKECHHOE
YHUCIO Y4eOHBIX YacoB Ha TEMBI, TpeOyromme Ooiee UIMTENFHOTO H3YYEHUS
oOyuaromumucs ¢ 3I1P, win yMEeHBIIUTH KOJMYECTBO YACOB HA TEMBbI, U3y4aeMbIe
Ha O3HAaKOMHTEIIFHOM ypoBHE. J[OMyCTHMO TaKkKe JOKAIbHOE MepepacipeaeeHne
U TIEPECTAaHOBKA AJIEMEHTOB COJIEpXKAaHUS BHYTPU JaHHOTO Kiacca. KommuecTBo
IPOBEPOYHBIX PA0OT (TEMATHYECKHH W UTOTOBBI KOHTPOJIb Ka4eCTBa YCBOCHHS
y4eOHOTO MaTepuayia) U WX THII (CaMOCTOSITEIIbHBIE W KOHTPOJBHBIC pPabOTHI,
TECTHI) OCTAIOTCSl HA yCMOTpEHHE yuuTels. Takke y4uTesb BIpaBe YBEIUYUTh WIH
YMEHBIIUTh YHUCJIO Y4YeOHBIX YacoB, OTBEACHHBIX B llpumepHoii pabodeii
nporpamMMe Ha 00001IeHIe, TOBTOPEHUE, CUCTEMATH3AINIO 3HAHUN 00yYaroIInuXCs.
ENWHCTBEHHBIM, HO MPUHLIUIHAILHO BaKHBIM KPUTEPHUEM, SIBIISACTCS JOCTHKCHHE
pe3yabTaToOB O0YUYECHHUs, YKa3aHHBIX B HACTOSIIEH MporpamMmme.

PABOYAA ITPOI PAMMA
YYEBHOI'O KYPCA <cMATEMATHUKA». 5-6 KIIACCBI

Hesu n3yueHust yueOHOro Kypca

[IpuopureTHbIMU LENSIMU OOYUYEHHSI MaTeEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

"  [OpodOJDKEHUE (POPMHUPOBAHMS OCHOBHBIX MAaTE€MaTHYECKUX TOHATUN
(uucmo,  BeNWYMHA, TeoMmeTpuueckas  ¢urypa), oOecrnednBaronInux
IPEEMCTBEHHOCTh W TEPCHEKTUBHOCTh MAaTeMaTH4YeCKOro 00pa3oBaHMs
00ydJaroIuXxcs;

"  pa3BUTHE  UHTEIUIEKTYaJbHBIX W  TBOPYECKUX  CIHOCOOHOCTEH
obyugaronuxcsi ¢ 3IIP, mo3HnaBarenbHONW aKTHBHOCTH, HCCIAEAOBATEIIBCKUX
YMEHUH, HHTEpECa K U3YYEHUIO0 MAaTEMAaTHKU;

*  pozaseneHue oOywarouuxcs ¢ 3[IP Ha mocTymHOM [ HUX YpOBHE K
OCO3HAHUIO B3aUMOCBSA3U MaT€MaTUKHU U OKPY)KAIOIIET0 MUPA;

*  (opmupoBaHne (PyHKIMOHAIBHON  MaTeMaTHYECKOM  TIPaMOTHOCTH:
YMEHHS paclo3HaBaTh MaTeMaTHUYeCKue OOBEKThI B PEaJbHBIX >KM3HEHHBIX
CUTyallUsX, HIPUMEHSATh OCBOEHHBIE YMEHHUS JUIsl PEIIEHUs MPaKTUKO-
OPUEHTHUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH IMOIYYEHHBIE PE3yJbTaThl U
OLICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTyal1u.

OcHOBHBIE JIMHUU COAEPKaHUSI Kypca MaTeMaTuku B 5—6 Kiaccax —
apudmeTryeckass W TeOMETpUYECKas, KOTOpbIe pPa3BUBAIOTCS MapajlieibHo,
KaXk7asi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT
JIPYroM, a B TECHOM KOHTAaKT€ M B3aMMOJCHUCTBUU. TaKkke B Kypce NMPOUCXOIUT
3HaKOMCTBO C 3JI€MEHTaMU aireOpbl U OMUCATETbHONW CTATUCTUKH.



N3yuenne apudmeTnyeckoro Mareprana HaYMHAETCS CO CUCTEeMAaTU3alllu U
pPa3BUTHSA 3HAHUHI O HATYpPaJbHBIX YHCIAX, IOJYYCHHBIX B HAYaJIbHOU wIKoJE. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYUCIUTEIBHOW TEXHUKU U (OPMHUPOBAHUE HOBBIX
TEOPETHUYECKUX 3HAHUM COYETAETCS C Pa3BUTHUEM BBIYMCINTEIBHOU KYJBTYpHI, B
YACTHOCTH C O0YYEHUEM IPOCTEUIINM MTpUEMaM NPUKUIKA U OLEHKU PE3yJIbTaTOB
BBIYMCIICHUN. [I3ydeHHe HaTypaJbHBIX YHMCEN MpoAOoDKaeTcs B 6 Kiacce
3HAKOMCTBOM C HA4aJIbHBIMU MOHATHIMHU TEOPUU ACIMMOCTH.

Jpyroii KpynHbIA OJOK B COJAEpKaHWHM apu(YMETHUECKOW JHHUH — OTO
npobu. Hadamo m3ydeHusi OOBIKHOBEHHBIX U JCCSITHYHBIX IPoOel OTHECEHO K 5
KJIaccy. DTO MEPBBIM 3Tall B OCBOCHHH JIpOOEi, KOraa NPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU HJIESIMH, MTOHATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
Ipo0ell B MOJHOM OOBEME MPEIUIECTBYET M3YUYEHHUIO AECSATHUYHBIX ApOOEH, 4To
LEJIECO00Pa3HO € TOYKUA 3PEHUsS JIOTMKM H3JI0KE€HUS YHUCIOBOM JIMHUHU, KOTJa
opaBwia JCHCTBUM C JECATUYHBIMU JpOOSIMM  MOXKHO OOOCHOBAaTh yxkKe
U3BECTHBIMHM QJITOPUTMAaMH BBINOJIHEHUS JAEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU APOOSMH PACIIMPUT BO3MOKHOCTH JII IIOHUMaHUS
00y4arolMMUCs NMPUKIAJAHOTO MPUMEHEHUSI HOBOM 3alKcy IPU U3YYEHUU APYTUX
IIPEAMETOB M IPU MPAKTHYECKOM HCINoib30BaHMH. K 6 Kiaccy oTHECEH BTOpOM
3Tall B HW3YYEHHM JpoOei, TIle MNPOUCXOAUT COBEPILICHCTBOBAHHE HABHIKOB
CpaBHEHHs U TpeoOpa3oBaHUsl JApoOeH, OCBOCHHE HOBBIX BBIUMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKMA BBIYUCICHUI, B TOM YHCIIE 3HAYCHHI
BBIPKEHUI, COAEPKAIIUX U OOBIKHOBEHHBIE, U JECATUYHBIE JPOOH, YCTAHOBIICHUE
CBS3€H MEXI1y HUMHU, PACCMOTPEHUE MPUEMOB peIlIeHU 3aa4d Ha Ipoou. B Havane
6 K1acca MpOUCXOIUT 3HAKOMCTBO C MOHSTUEM MPOLEHTA.

OCOOECHHOCTBPIO M3YYEHHSI TIOJOXKHUTENbHBIX M OTPHULATENbHBIX YHCE
ABJIIETCSI TO, YTO OHHM TAKXK€ MOTYT PacCMaTpUBAaTbCAd B HECKOJBKO 3TaroB. B 6
KJlacce B Hadaje u3ydyeHus Tembl «llojoKuTeNbHbIE W OTpULATEIbHBIE YHCIIA»
BbIACIsIeTcsl noareMa «llenble wucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTpULATEIBHBIMM  YMCJIAMH M JCHUCTBUSAMH C  IOJIOXKUTEJIBHBIMA U
OTPULATEIBHBIMU YHCIAMH MPOUCXOAUT HA OCHOBE COJEPKATEIBHOIO MOAXOJA.
OTO MO3BOJISIET HA JOCTYIIHOM YPOBHE NO3HAKOMHTH y4YaIUXCS NMPAKTHYECKH CO
BCEMHM OCHOBHBIMM IOHSATHUSAMM TE€MBI, B TOM YHCJE M C MpaBUIaMU 3HAKOB IPU
BBITIOJIHCHUN apu(PMETHUEeCKUX NeUcTBHUM. M3ydeHune pamroHalbHBIX 4YHCENT Ha
ATOM HE 3aKOHUYUTCH, a OyAeT MPOJOJIKEHO B Kypce anreOphl 7 Kiacca, 4TO CTaHET
CIEYIOUMM MPOXOAOM BCEX MNPUHIMIHAIBHBIX BOMPOCOB, TEM CaMbIM
paszeneHue TpyJHOCTEH oOsieryaeT BOCHPUSITHE MaTepuala, a paclpeeieHle BO
BPEMEHHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Ipu oOydeHnH peneHuIo TEKCTOBBIX 3a7ad B 5S—O6 Kilaccax MCMOJIb3YIOTCS
apupmeTnyeckue NpuEMbl pelieHuss. TekCcTOoBble 3aJayu, peuiaeMble MpH
0TpabOTKE BHIYMCIIUTEIBHBIX HABBIKOB B 5—06 Kjlaccax, pacCMaTpUBAIOTCS 3aa4u
CIIEIYIOIIMX BHUJOB: 3aJ]aud Ha JIBW)KEHUE, HA YacTH, Ha TMOKYMNKH, Ha paboTy U
IIPOU3BOAMTENILHOCTh, HAa MPOLEHTHI, HA OTHOLIEHUs W Iponopuuu. Kpome toro,
0Oy4aroIMecs: 3HaKOMATCS ¢ MPUEMAMH PELIECHUS 3a7a4 MepedopoM BO3MOKHBIX
BapHaHTOB, y4yaTcs padoTaTh ¢ HHPOpMAIMEl, MpeIcTaBIeHHON B (hopMe TabIuIl
VI IAarpamm.



B paboueii mporpamme npeaycMoTpeHo (HOpMHpPOBaHHUE MPOIEAEBTHUECKIX
anreOpanvyeckux NpeACTaBlIeHUN. bBykBa Kak CHUMBOJI HEKOTOPOIO 4HCIa B
3aBHCHUMOCTH OT MaTEMaTHYECKOI0 KOHTEKCTa BBOJAMUTCS MOCTENEHHO. bykBeHHas
CUMBOJIMKA IIMPOKO HCIIOJIb3YeTCS MpEeXAe BCEro i 3aluch  oOLMX
YTBEPKACHUM M TPEUIOKEHUH, (GOpMya, B YaCTHOCTH Ui BBIYUCIICHUSA
reOMETPUUYECKUX BEJIMYHMH, B KAUECTBE «3aMECTUTEIS) YHCIIA.

B xypce «MatemaTukm» 5—6 KiacCOB IPECTaBICHA HAIISIIHAs T€OMETPUS,
HalpaBJ€HHass Ha pa3BUTHE OOpPA3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUs, H300pa3UTENbHBIX YMEHHMH. OJTO BaXKHBIM OSTanm B HM3yYECHUU
F€OMETPUH, KOTOPBIA OCYIIECTBISIETCA HA HAIISAHO-IIPAKTHYECKOM YPOBHE,
ONMpacTCsl Ha HarOHO-0Opa3HOEe MblluleHHEe oOydaromuxcs. bombimas pois
OTBOJUTCS IPaKTUYECKON NEesATENbHOCTH, OTIBITY, AKCIIEPUMEHTY,
MozenrpoBaHuio. OOydaronecss 3HaKOMATCS. ¢ T€OMETPUUECKUMU (pUrypamMu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypauusiMu, ydaTcs
u300paxkaTb MX HAa HEJIMHOBAHHOM M KeT4aTtoll Oymare, paccMaTpHBalOT HX
IIpoCTelIEe CBOKCTBA. B mpomecce M3ydyeHHs HarJIAHOM TI'€OMETPUM 3HAHUSA,
NOJlyYeHHbIE O00ydYarolMMHUCS B HauyajdbHOM WIKOJIE, CUCTEMATU3UPYIOTCS U
PaCHIMPSFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CormacHo y4ueOHOMY IUIaHy B 5—6 Kjaccax M3y4aeTcsl MHTErPUPOBAHHBIN
npeamer «MareMatuka», KOTOpPbIM BKIIOYAET apu(METHUECKUl MaTepuan u
HaIISIHYI0O T€OMETPHUIO, a TakKe NPOIEAEeBTUYECKHE CBEICHUS U3 anreopsl,
AJIIEMEHTHI JIOTUKHU U Ha4ayla ONMHUCATENbHON CTATUCTUKH.

VYueOHbIil 1aH HA U3yUYeHUE MaTEeMaTUKHU B 5—6 Kilaccax OTBOJUT HE MEHEe
5 y4eOHBbIX YacOB B HEENIO B TEUEHHUE KaXKJIOr0 rojia 0Oy4yeHHs], BCETO HE MEHee
340 y4eOHBIX YacoB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHN )

5 KUIACC

Hamypansnuie yucna u nyno

Harypansnoe uucno. Psan Hatypanbhbix uucen. Yucno 0. MzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIAUHATHOM (YMCIOBOM) MPSIMOIA.

[TosunnonHas cucreMa cuucieHus. Pumckas Hymepayus Kak npumep
HeNnoO3UYUOHHOU cucmembl cuucienus®. JIecATHuHas CUCTEMa CUUCIIEHHS.

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

CrnoxxeHre HaTypaJIbHbIX YHCEIT; CBOMCTBO HYJIS TP CIOXKEHUU. Bprunranue
KaK JCHCTBUE, OOpaTHOE CIOKECHUIO. Y MHOXKEHHE HATypalbHBIX YHCEN; CBOMCTBA
HyJAs W €IWHUIB TpU YMHOXeHuUW. JleneHue kak JeicTBue, oOpaTHOE

! 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
Hez(aror CaMOCTOATCIILHO OIPCALCIIACT 00BeM HU3y4acMoro mMmarepuajia.



YMHOXEHNI0. KOMIIOHEHTBI JeNCTBUM, CBA3b MeXAy HUMU. [IpoBepka pesynprara
apumeruyeckoro aeiictBusa. I[lepeMecTurenbHOe M CouYeTaTEIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXCHHS, pacnpedeiumenbHoe Ce0UCmeo (3aKoH)
VMHOMCEHUSL.

Ucnons3zoBanne OykB Ajis OOO3HAYEHUsT HEM3BECTHOIO KOMIIOHEHTA H
3aUCH CBOMCTB apu(METHUECKUX JCHCTBHIA.

lenumenu u xpamuvle uyucia, pa3iokeHHe Ha MHoxutenu. IIpocteie n
cocTaBHble uucna. I lpusnaxu denumocmu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoMm.

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

UucnoBoe BbIpaKEHUE. BpluMcieHWE 3HAYEHUN YMCIOBBIX BBIPAXCHUU;
MOPSAIOK  BBINIOJHEHUsT  JeucTBUM.  Mcmonb30oBaHWE  TPU  BBIYMCIIEHUSX
MEPEMECTUTEILHOTO M  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHUS, pACHPEOeIUMeIbHO20 CEOUCMBA YMHONCEHUSL.

JApodu

[IpeacraBnenre o JpoOU Kak crmocobe 3amMcd YacTh  BEJIMYUHBI.
OObikHOBeHHBIE ApoOu. [lpaBuibHBIE W HempaBWiibHbIE JpoOu. CMmeniaHHas
JIpo0b; TpPEACTAaBICHUE CMEIIAHHOW JapoOM B BHJE HENPABUIBLHON apodu u
BBIICJICHHE 1I€JION YacTW YMCIia U3 HeNpaBUIbHON apobu. M3o0paxkenue apodeit
TOYKaMHU Ha YKCI0BOM mpsimMoii. OCHOBHOE CBOMCTBO Jipodu. Cokpawerue opobell.
Ilpuseoenue opobu k nosomy 3namenamento. CpaBHeHUE TpoOEi.

CrnoxeHue 1 BelYMTaHUE Ipo0eid. Y MHOXKEHUE U JieJieHre 1po0eil; B3auMHO-
oOpaTHbIe Ipodu. Haxoocoenue yacmu yenoeo u yeno2o no e2o 4acmu.

Hecatuunas 3anuch aApooOei. IlpeacrtaBieHue AecSITUYHOM poOU B BUE
OObIKHOBEHHOM. WM300pakeHHe MNEeCATUYHBIX JApoOed TOUYKaMU Ha YMCIOBOU
npsiMoil. CpaBHEHUE AECATUUHBIX TPOOEH.

ApudmMernueckre JEUCTBUS C JCCITHUYHBIMU Jpo0siMu.  OkpyeneHue
oecamuunbix Opooell.

Pemenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apu(METHYECKUM CrocoboM. Peuwenue
Joeudeckux 3adau. Pewenue 3a0au nepebopom 6cex 603MOJCHBIX 6APUAHMOS.
Hcnionp3oBanue mpu perieHuu 3a7a4 TaOIHI] i CXEM.

Pemenne 3amau, coaep:Kamux 3aBUCHUMOCTH, CBS3bIBAIOIIME BEJIMYHUHBI:
CKOpOCThb, BpEMSs, pacCTOSIHUE; 1I€Ha, KOJHUYECTBO, CTOMUMOCTh. EIWHUILIBI
W3MEPEHUs: MacChl, 00bEMa, IIEHBI, PACCTOSHUS, BpPEMEHHU, CKOpocTH. CBS3b
MEXYy €IMHUILIAMU U3MEPEHUS KaXKI0W BEJTUYUHBI.

Perienrie 0CHOBHBIX 3a1a4 Ha JIPOOH.

[IpencrapiieHre JTaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harmsinaele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyd, YIroJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXKHOCTb, Kpyr. YTouL. [Ipsmoi,
OCTPBIN, TYIIOU U pa3BEPHYTHIE YIJIbI.

JInuHa oTpe3Ka, METpUYECKUE €MHULBI JUIMHBL. JIMHA TOMaHOM, IEPUMETP
MHOT'OyTOJIbHUKA. I3MepeHune u moCTpOCHUE yIiIOB C TOMOIIBIO TPAHCTIOPTUPA.

Harmsinaple mpencraBineHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;



PSIMOYTOJILHUK, KBaJIpaT; TPEYTOJIBHUK, O paseHcmae gueyp.

N3obpaxxenne ¢uryp, B TOM 4uciie Ha kietdatrod Oymare. [locmpoerue
KoH@ueypayuii u3 yacmeti npsmoU, OKPYICHOCMU HA HETUHOBAHHOU U K1emyamou
bymaee. Vicnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomans MOpPAMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4HCJEe (QUTYp, U300paKEHHBIX HA KJIET4aTod Oymare.
EnauHuie: u3mepenus miomnaiu.

Haenaonvie  mpeocmasnenusi 0 NPOCMPAHCMBEHHLIX — (DUSYPAX:
NPAMOY20NIbHbIL  napajiieienuned,  Kyo,  MHoz2oepamHuku.  M3o6padcenue
npocmeuwux MHo2oepanHukos. Pazeéépmku kyba u napannenenuneoa. Cosoanue
Mooenel MHO202PAHHUKO8 (U3 bymaeu, npo8oaoKu, NIACMUIUHA U OD.).

O6vém  npsamoyeonvHo2o napaiienenuneoa, kyoa. Eounuyvl uzmepenus
00véma.

6 KIIACC

Hamypanvnsie uucna

Apudmernueckue JCHCTBUS C MHOTO3HAYHBIMUA HATypalbHBIMH YHCIIAMH.
UucnoBble  BBIpOKEHUS, TMOPSAOK  JEUCTBUM,  HCIOJIB30BAaHHE  CKOOOK.
Hcnonb30BaHWE MOpH BBIYUCIEHUSAX IEPEMECTUTEIBHOIO M COYETATEIbHOTO
CBOMCTB CJIOKEHUSI U YMHOXEHUS, pacnpeoeiumenbHo20 C80UCMEA YMHONCEHUS.
OxpyriaeHue HaTypaabHbIX YHCEIL.

JlenuTenu v KpaTHBIC YUCTIA; HAUOOIbWUL 0OWUll 0eumelb U HauMeHbllee
obwee kpammoe. [lenumocms cymmul u npouzgedenus. JleneHne ¢ 0CTaTKOM.

/poou

OOGbIkHOBEHHasE JpoO0b, OCHOBHOE CBOMCTBO APOOH, COKpalieHue ApoOei.
CpaBHeHUE U ynopsiiourMBaHue ApoOeil. Pemenue 3a1au Ha HAXOXKACHUE YaCTH OT
LEeJOro M LENOro mo ero 4vactu. J[poOHoe uMciao Kak pe3yiabTaT JesICHUs.
[IpencraBienue necITUUHON JpOOU B BUIE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
MpPEICTaBIICHNUS] OOBIKHOBEHHOM JApOOH B BHUE NecATUYHOU. JlecsaTuunble Apodu u
MEeTpHYecKasi cucteMa Mep. ApudmeTndeckue ASHCTBUS U YUCIOBBIC BBIPAXKCHUS
C OOBIKHOBEHHBIMU U JIECITHUYHBIMU APOOSIMHU.

OtHomienue. JleaeHue B JaHHOM OTHOIICHWUU. Macwima6b, TPONOPIIHS.
[IprumeHenune mponopurii Npyu peIIEHUH 3a/1a4.

[Tonstue nporieHTa. BeiuncieHue MporeHTa OT BEIMYUHBI U BEJIMYUHBI 110
e€ mpoleHTy. BolpaxkeHne MpoLEeHTOB IeCATUYHBIMU Jpo0siMu. Pelienue 3a1a4 Ha
MPOIICHTHI. BhIpakeHUEe OTHOIICHUS BEIMYMH B MPOIICHTAX.

Ilonoscumenvuvie u ompuyamenvHvie YUCIA

[lonmoxxutenbHble U OTpULaTelbHble uncia. Llenblie uucna. Mooyre uucaa,
eeomempuieckas uHmepnpemayus Mmooyaa yucia. VI3oOpaxkeHue uwucen Ha
KOOpPJIUHATHOM NpsAMOn. Hucnosvle npomedcymxu.

CpaBHenne uymcen. ApudMeTHdecKue ACHCTBUS C TOJOKUTEIBHBIMH U
OTpHUIIATEIHLHBIMH YHCTIAMHU.

[IpssMoyroJibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTU. KoopanHaTel TOUKkH Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Touek u Guryp Ha KOOpJUHATHOMN
IJIOCKOCTH.



Bykeennvie eviparrcenus

[Ipumenenue OykB Il  3alUCH  MAaTEMATUYECKUX  BBIPDAKEHUM WU
npeioxkennii. CBoiicTBa apruMETHUECKUX JEUCTBUN. ByKeeHHble @vlpadicenus u
yucnogvle NOOCMAaHo8ku. DByKBEHHBbIE pPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KOMITIOHEHTa. DopMyiibl; (GopMyJibl TEpUMETpa U IUIOMIAJIA MPSMOYTOJIbHUKA,
KBajpaTa, 00véma napaiierenuneoa u Kyoa.

Pewenue mexcmoeswix 3a0au

Pemenne TekCcTOBBIX 3adady apu(METHUYECKHUM CrocoOoM. Peuwenue
Jloeudeckux saoay. Pewenue 3a0au nepebopom ecex 603MONCHBIX 8APUAHMOS.

Pemienne 3agay, coaepKamuxX 3aBUCUMOCTH, CBSA3BIBAIOMINX BEJIWYUHBI:
CKOPOCTb, BpeMs, pacCTOsIHUE; LICHA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOJIUTEIIBHOCTh, BpeMs, 00BEM paboThl. EMuWHUIBI H3MEpPEHHS: MacCChl,
CTOMMOCTH; pACCTOSHMSI, BpPEMEHHU, CKOpOCTH. CBsA3b MEXAYy €IUHHUIIAMU
U3MEPEHUS KaXKA0W BEJTUUYUHBI.

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

Oyenka u npukuoKa, oKpy2ieHue pe3yibmamd.

Cocmaenenue OYK8eHHbIX 8bIPANCEHUL NO YCI08UIO 3A0AYU.

[IpeacTaBieHre MaHHBIX C MOMOIIbI0 Tabnui u auarpamm. CronOuaTeie
JMarpaMMBbl: YTEHUE U NMOCTPOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

Haznaonaa ceomempus

Harnsinuele mpencraBieHuss o ¢urypax Ha TJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyd, YroJ, JIoOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.

Bzaummnoe pacnonooswcenue 08yx npsAmMbIX Ha HNIOCKOCMU, NApAlleNbHble
npsmvie, NepneHouKyIsapHvle npsamvie. VI3MepeHue pacCTOSHMIA: MEXIy IBYyMs
TOYKaMH, OT TOYKH J0 NPSIMOK; JNIMHA MapLIPyTa HAa KBAJIPATHOM CETKE.

N3MepeHne u TMOCTPOEHUE YIJIOB C IMOMOUIBIO TpaHcHopTupa. Bumasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBI, MPAMOYTOJIbHBIN, TYIIOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJIbHUK, IPpUMEpPHI
YEThIPEXYTOILHUKOB. [IpsIMOYTrOIbHUK, KBaAPAT: UCIIOIb30BAaHUE CBOICTB CTOPOH,
yIJ0B, AuaroHaneil. M3zobpaosicenue ceomempuyeckux @ueyp Ha HEIUHOBAHHOU
bymaze ¢ UCNONbL30BAHUEM YUPKYIA, JUHEUKU, V2ONbHUKA, MPAHCNOpmupa.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp mHOroyronbHuka. IloHsiTe ™OMAAM (UTYpBI; EIUHUIIBI
u3Mepenus mionaau. [pubmmkénnoe nsmepenue mionaau Guryp, B TOM 4uciie
Ha KBaJ[paTHOU ceTke. [lpubnausicénnoe uzmepenue ONUHbl OKPYHCHOCU, NAOWAOU
Kpyea.

Cummempus.  yewmpanvHas, oce8dasi U  3ePKAIbHASL  CUMMEMpPUU.
Ilocmpoenue cummempuynvix gueyp.

Haznaonvie npeocmasieHus 0 NPOCMPAHCMBEHHbIX — hueypax:
napainenenuned, Ky0, npusma, RUpaAmMuoda, KOHYC, YUIUHOp, wap u cgepa.
Hzobpascenue NPOCMPAHCMBEHHBIX pueyp. Ilpumepui Pa3eeEPmMox
MHO202panHUK08, Yyununopa u konyca. Cozoanue mooeneti npocmpaHcmeeHHbIX
Queyp (uz 6ymazu, npoeosoKu, NIACMUIUHA U OD.).



Ionamue o06véma, edunuysvl uzmepenus o00véma. OOvbEM NPAMOY20TbHOLO
napannenenuneoa, Kyoa.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

AnreOpa SIBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOW IIIKOJIBI: OHA
oOecrieuynBaeT M3y4CHHE APYTHX IUCIUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOAMMO IS TPOJOJDKEHUS
oOpa3oBaHUS W B TOBCEAHEBHOW XW3HMU. Pa3Butne y 0O0ydaromuxcsi Hay4HBIX
MIPEICTABICHUM 0 MIPOUCXOKICHUN
U CYIIHOCTH alreOpanmdecKux aOCTPaKIui, CIOCO0e OTPaKEHUSI MAaTEMaTHICCKON
HAyKOM SIBJICHUW U MPOIECCOB B MPHUPOJEC M OOIIECTBE, POJIM MATEMaTHUYE€CKOTO
MOJICIUPOBAaHUSI B HAYYHOM [IO3HAHUM M B TMPAKTUKE CIOCOOCTBYET
(GbopMHPOBaHUIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBIIUJICHUS, HEOOXOIUMBIX
JUIsL  ajanTallid B COBPEMEHHOM IudpoBoM oOmiecTBe. M3ydenune anreOpsl
€CTECTBEHHBIM 00pa3oM 00ecTieunBaeT pa3BUTUE YMEHUS HAOII0AaTh, CPABHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOM JEHUCTBUSI U BBIBOABI, (OPMYIUPOBATH
yTBepkaeHns. OcBoeHHe Kypca anreOphl 00ecIeunBacT pPa3BUTHE JIOTHYECKOTO
MBIIIICHNAST OOYYalOIIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxaeHusi, 0000IIeHNe W KOHKpPETH3allHio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENbHBIM OOBEM CaMOCTOSTEILHOMN
JEATETLHOCTH OOYyYaloIUXCs, TO3TOMY CaMOCTOSTEIbHOE pEIICHHE 3aaad
€CTECTBEHHBIM 00pa30M SBIIACTCS pealn3alueil IesaTeTbHOCTHOTO TPUHITUIIA
oOyJeHus.

B cTpykType mporpammbl yueOHOTO Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOIUYeCKre NuHuU: «Yucna u
BBIYHCIICHUSY; «AJNTreOpandeckue BBIPAKCHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«Dynkmumy. Kaxmas u3 3TuX comepKaTeIbHO-METOANYECCKUX JTMHUN Pa3BUBACTCS
Ha MPOTSHKCHUH TPEX JIET U3YUYCHHsI Kypca, ECTECTBEHHBIM 00pa3oM MeperuieTasich
U B3aWMOJICHCTBYS C JAPYIHMH €ro JWHUSIMH. B Xoxe wu3ydeHus Kypca
OOYYarOIIMMCSl TIPUXOIUTCS JIOTHYECKH PacCyKIaTh, MCIOJIb30BaTh TCOPETUKO-
MHO>KECTBEHHBIN S3bIK. B CBsI3M ¢ 3TUM 1enecooOpa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPBIE OCHOBBI JIOTMKH, IPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3zciibl
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBIAJECHUIO O0YYaIOIUMUCS
OCHOB YHHBEPCAJILHOTO MAaTEMaTHYECKOro s3bIka. TakuM 00pa3oM, MOYKHO
YTBEP)KJIaTh, YTO COACPKATCILHOM W CTPYKTYPHOW OCOOCHHOCTBIO Kypca
«Anrebpay SBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanue nmHUA «YWcla W BBIUKCICHUS» CIYKUT OCHOBOM s
JTATbHEHIIIET0 M3Y4YeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyUYaIOIIHUXCSA
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOU
KU3HH. Pa3BUTHE MOHSATHSA O YKCIIe B OCHOBHOM IITKOJIE CBSA3aHO C PAllMOHATHHBIMH



U UppAlMOHATBHBIMH  YUCIaMH, (OPMHUPOBAHWEM  TMPEACTABICHHA O
JEUCTBUTEILHOM 4YHCJIE. 3aBEepICHUE OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K
cTapIlieMy 3BeHy 00IIero oopasoBaHusl.

Copepxanme  JByX aireOpamdeckux JUHUH —  «AJnreOpamueckue
BBIpOXKCHUS» U «YPaBHEHHsI U HEPABEHCTBAa» CIOCOOCTBYET (HDOPMHPOBAHHIO Y
00yJarommxcss MaTeMaTHIECKOTO armapara, HeoOXOAMMOro Ui PEIICHUs 3a1ad
MaTEeMaTHKH, CMEXHBIX MPEIAMETOB M MPAKTHKO-OPHEHTHPOBAHHBIX 3amad. B
OCHOBHOW IITKOJIE YYEOHBIA MaTepuan TPYNIHPYETCS BOKPYT PallMOHATBHBIX
BEIpOKEeHMA. AnreOpa JEMOHCTPUPYET 3HAUYCHHWE MATEMaTUKH KakK s3bIKa IS
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEICH, OMMCAHWsI TIPOLECCOB W SIBJICHUM
peanpHOro Mupa. B 3amaum oOydeHusi anreOpe BXOIAT TaKXKe JajbHEHIee
pa3BUTHE QJITOPUTMHYECKOTO MBINUICHUS, HEOOXOIWMOTO, B YAaCTHOCTH, IS
OCBOCHHMSI Kypca WH(POPMATHKH, ¥ OBJIAJICHUE HaBBIKAMH JICTYKTUBHBIX
paccyxnenuii. [IpeoOpazoBanrie CUMBOJIBHBIX ()OPM BHOCHUT CBOM CIICIM(UIESCKUN
BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTRBY.

Conepxxanue  (QyHKIMOHAIbHO-TpaUUYECKON  JIMHMM  HAallEJIeHO  Ha
MOJIy4eHHUE MIKOJIbHUKAMH 3HAHUM O (PYHKIUSAX KaK BaKHEHIIEH MaTeMaTU4eCKOn
MOJICNIU JIJI1 OTMIMCAHUsS U UCCIIEAOBAHUS Pa3HO-00pa3HbBIX MPOIIECCOB U SIBJICHUMN B
npupoge u obmiectBe. M3ydeHune STOro marepualia CrioCOOCTBYET Pa3BUTHIO Y
O0Oy4JaronMXcst yMEHHUS UCTIONb30BaTh PAa3TUYHbIC BHIPA3UTEIBHBIE CPEICTBA SA3bIKA
MaTeMaTUKH — CJIOBECHbIC, CHMBOJMYECKHE, TIpauueckue, BHOCUT BKJIaa B
dbopMHpoBaHUEe MPEACTABICHUN O POJIM MAaTEMATHKH B PAa3BUTHHU ITUBUIIN3AINH H
KYJbTYPBI.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo ydyeObHOMYy TIaHy B 7-9 Kiaccax wu3y4aercs y4eOHBIM Kypce
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3/elibl COJEpIKaHUS:
«Yucma W BBIYUCICHUSA», «ANreOpamdyecKue BBIpAXCHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

VY4eOHbIN MIaH HA W3y4YeHHUe anreOpsl B 7-9 Kilaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJIEIIO B TEUCHHE KaXKJIOTO Tojla 00y4YeHus, BCEro 3a TPH roja
oOyueHust — He MeHee 306 y4eOHbIX YacoB.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHN )

7 KIIACC

Yucna u éviuucnenusn

PanuonanbHbIe YyHuCIa

Jpobu OOBIKHOBEHHBIE U JACCATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI 3aMKCH
npobeit k gapyroii. [loHaTHe panMoOHAIBPHOTO YHCHA, 3aluCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  PAlMOHAIBHBIX  4uceld. ApudmMerndeckwe JEHCTBUS C
pallMOHaNIbHBIMU 4YKcliaMu. Pellienue 3aiad U3 peaibHOW MPaKkTUKW HAa 4acTH, Ha
JpoOu.

CremeHb ¢ HaTypaJbHBIM TIOKa3aTejeM: ONpEeeeHne, MpeoOpa3oBaHue



BBIPA)KEHUI Ha OCHOBE ONPEIENICHHS], 3alTUCh OOJBIINX YUCEIT.

[IpotieHTsl, 3aNUCh MPOLIEHTOB B BUE APOOH U JpoOU B BUJE MPOIICHTOB.
Tpu OCHOBHBIE 3aJ1a4M Ha MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON TPAKTHKHU.

[IpumeHeHne TPU3HAKOB JEIUMOCTH, pPAa3j0KEHUE Ha MHOXKUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4WcCle TpsMas U oOparHas
MPONOPLUHUOHAIBHOCTH.

Anzebpauueckue eviparxcenus

IlepeMeHHBIE, YNCIOBOE 3HAYEHHUE BBIPAXKEHUS C MIEPEMEHHOU. JlomycTrmMble
3Ha4YEeHUA NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B BUJIE
dbopmynbl. Berancnenus no gpopmynam.

[IpeoOpazoBanne  OyKBEHHBIX  BBIpAKEHUH, TOXKIECTBEHHO  pPaBHBIC
BBIPAYKEHUS, PaBUJIa MPeoOpPa30BaHUsl CyMM M NMPOU3BEIACHUI, TpaBUiia PaCKpbITUS
CKOOOK U ITPUBEJICHHS MTOTIOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBI. CTeneHp MHOrouieHa. Ciio)keHue, BBIYUTaHHE,
YMHOKCHHE MHOTIOWICHOB. QPOpMyJbl COKPAIIEHHOIO YMHOXKEHUS: KBaApar
CyMMBI M KBaapaT pasHocTH. PopMmyna pa3sHOCTH KBaApaToB. PasioxeHue
MHOTOWIEHOB Ha MHOXHUTEIH.

Ypaenenusa

VYpaBHeHUE, KOpEHb YypaBHEHMs, MpaBWIa MPeoOpa3OBaHUS ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHeiiHOe ypaBHEHME C OJHOW NMEPEMEHHOW, YMCIO KOPHEH JIMHEWHOTO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHeHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a71auu. Perenne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPAaBHEHUM.

Jlunetinoe ypasnenue ¢ 06ymsa nepemennvimu u e2o 2pagur’. CucremMa IByx
JVHENHBIX YpaBHEHUW C JBYMs IEpEeMEHHbIMU. PemieHune cucrem ypaBHEHUU
ciocoOoM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lady C TOMOIIbBIO
CHUCTEM YpaBHEHUU.

Koopounamut u cpaguxu. @ynkyuu

Koopannarta Touku Ha npsmoin. YwucioBele NpoOMeExXyTKH. PaccrosiHue
MEXIY IBYMSI TOYKaMU KOOPJAMHATHOW MPSIMOM.

[TpsimoyromnpHas cuctema koopauHat, ocu Ox u Oy. AGciucca U opauHaTa
TOYKH Ha KOOPJAMHATHOM TUIOCKOCTH. [IprmMepsl rpad@ukoB, 3a1aHHbIX (HOPMYITaAMHU.
Yrenue rpaMKoB peasibHbIX 3aBUCUMOCTEH.

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

8 KIIACC
Yucna u eéviuucnenusn
KBanpaTtHelii kopeHb u3 uucina. [lowamue 06 uppayuoHaibHOM ducie.

2 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



Hecamuunvie npubnudicenus uppayuoHaibHulx yucen. CBONCTBA apuMETHIECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIYUCIIEHUAM. /[elicmeumenbhble YUcad.

Crenenb ¢ 1enbpIM nokaszaTeneM U e€ cpoiictBa. CTaHaapTHas 3alUCh YUCA.

Ancebpauueckue gviparccenus

KBampaTHblil  TpEéXuieH; pa3loKEHUE KBAApPaTHOTO TpEXUJEHAa Ha
MHOKHUTEIIN.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO alireOpanyeckoi ApoOw.
CnoxeHue, BbIYMTAHHE, YMHOXEHHE, [I€JICHHE alreOpandeckux ApoOei.
ParmonansHbie BEIpaXEHUS M UX MpeoOpa3oBaHUeE.

Ypaeunenua u nepagencmea

KBanpatHoe ypaBHeHHe, popMyia KOpHEH KBaJIpaTHOTO ypaBHEHUs. 1eopema
Buema. Pemienne ypaBHEHWH, CBOJSIIMXCA K JIMHEHMHBIM M KBaJpPaTHBIM.
[pocreiime qpoOHO-pallOHANIEHBIE YPAaBHEHHUSI.

I'paguueckas unmepnpemayus ypasHeHuil ¢ 08yMs NepeMerHbIMU U CUCEM
JIUHEUHbIX YpaBHeHuti ¢ 08yms nepemeHHviMuy. llpuMepbl peleHus CHUCTEM
HEJIMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a/1a4 aareOpanyeckum crocoooM.

Uucnosele HEPaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM ITEPEMEHHOM.
PaBHOCUIIBHOCTE HEpPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

Dynkyuu

[lonsitue ¢ynkuun. OO6macTb ONpeAesNeHUs U MHOXKECTBO 3HAUYCHHM
¢bynkuun. CnocoObl 3a1aHus PyHKIUH.

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

OyHKIMM, OIHUCHIBAIOIIME NPSIMYIO U OOpaTHYIO MpPONOPLHUOHAIbHbIE
3aBUCUMOCTH, WX rpadpuku. Dyakmunm Yy = X3, y = X3, y = Ve YT Kk

X
I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHull.

9 KJIACC

Yucna u eévluucienus

JeiicTBUTE/IbHBIE YHCJIA

PanmonanpHbIC YWCa, UPPAYUOHATbHBIE HYUCAA, KOHEUHble U DecKOHeuHble
Odecamuynvie Opodou. MHooxcecmeo OeticmeumenvHulx Hucel, OelucmeumesbHbvle
yucia Kak  OecKkOHeyHvle Oecsimuunvle Opobu. BzaumHo  00HO3HAUHOE
coomeemcmaue MexHcoy MHOHNCECMBOM OeUCMBUMENbHbIX YUCel U KOOPOUHAMHOU
NPSMOU.

CpasHenue OelicmeumenvHblX 4Yucel, apu@memuyeckue Oelucmeus ¢
oeticmeumenbHbIMU YUCIAMU.

N3mepeHusi, npuOJIMKEeHNUsI, OL€HKH

Pa3mepsl OOBEKTOB OKpYKAIOIIETO MHpPA, JIMTCIBHOCTH IPOIECCOB B
OKPY’KaloIeM MHUpE.

[TpubGmmkEéHHOE 3HaYECHNE BETMYNHBI, TOYHOCTh MPUOIIKeHns. OKpyTiieHue



yucen. [Ipukuaka u oneHKa pe3yJbTaTOB BEIYMCICHHUMN.

Ypasenenua u nepasencmea

YpaBHeHHUs ¢ OHOM NepPpeMeHHOM

JluneriHOE ypaBHEHME. PelnlieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Penienne ypaBHeHM, CBOASIIMXCSA K KBAaIPAaTHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepsvl peuieHuss ypagHe Ul mpemveu U Yemeepmou
cmenexeu pasziodCeHuem Ha MHONCUTNETU.

Pemenne qpoOHO-panMoHAIBHBIX YPaBHEHUM.

Pelenne TeKCTOBBIX 3a7a4 anreOpandeckuM METOI0M.

CucreMbl ypaBHeHHil

VYpaBHeHUE ¢ AByMs NEPEMEHHBIMU M e€ro rpaguk. PemeHue cucteM IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOpBbIX JIMHEHHOE, a Apyroe — BTOpoil crenenu. ['paduueckas
UHTEpIIpETalHs CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoooM.

HepaBencTBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Peuienne IMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. PelmieHune cucreM
JUHENHBIX HEPAaBEHCTB C OJHOM mepeMeHHOoW. KBanpaTHele HEpaBEeHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

Dynkyuu

KBagpatnunas Qynkius, e€ rpadux m cBoictsa. [lapabona, KoopauHATHI
BEPUIMHBI apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

['paduku (bYyHKITHIA: y = kX, y = kx + D, y = X2,
y = oY = knux CBOICTBA.

X

Yucnoewvie nocnedosamenvHocmu

OmnpenesieHue v croco0bl 3a1aHUS YUCJIOBBIX MOCTECA0BATEIbHOCTEN

[IoHsATME YMCIIOBON IOCIENOBATEIBLHOCTH. 3aJaHHME IOCIIEI0BATEIbHOCTH
pPEKYppEHTHOH (opmMynol U hopmysoil N-ro uieHa.

ApudmMeTrnyeckas 1 reOMeTPUYECKas MPOIrPecCcHu

Apudmernueckass U reomeTpuyeckas nporpeccuud. @opmyibl N-ro 4ieHa
apu(PpMETHIECKON 1 TeOMETPUUECKONU MPOrpeccCuii, CyMMbI IEPBBIX N UJICHOB.

H3zo0padicenue unenos apugmemuyeckou u 2eomMempuieckol npocpeccuti
MOYKAMU HA KOOPOUHAMHOU nAOCKOCmU. JIUHelnblil u 9KCNOHeHYUALbHbIU POCM.
Crooicrble npoyenmeoi.

PABOYAA [TPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». 7-9 KITACCbI

Hean n3yyeHust yueOHOro Kypca
O6mue nenu uzydeHus ydyeOHoro kypca «l'eoMeTpusi» NpencTaBlIEHBI B
ITOOIT OOO. OnHu 3aKJIOYaOTCs, TPEKIE BCETO B TOM, YTO HA YPOKaX r€OMETPUU



OOyYarOIIMIICS YYUTCSA TPOBOJUTH JOKA3aTeNbHBIE PACCYXKICHHS, CTPOUTH
JIOTUYECKUE YMO3AKIIIOUEHUS, JOKa3blBATh WCTHHHBIE YTBEPKIACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKIECHUS «OT MPOTUBHOI0Y», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (hOpMyIUpoBaTh OOpaTHbIE yTBEpKIAeHUs. B oOyueHuu
YMEHHUIO pacCyk JaTh COCTOUT BAXXHOE BOCIUTATEIBHOE 3HAYEHUE H3YYECHUS
r€OMETPUH, IPUCYIIIEE UMEHHO OTEUECTBEHHON MaTeMaTUYECKOW IIKOJIE.

BTopoii 1enbr0 HM3ydeHUsT T€OMETPUHU SIBISIETCS HUCIOIb30BaHUE €€ Kak
MHCTPYMEHTA IIPU PEIIEHWH KaK MATEMATHYECKUX, TAK U MPAKTHUYECKHUX 3aaad,
BCTPEUAIONINXCS B  pEaIbHOW  KU3HU. OITOMY COOTBETCTBYET  BTOpas,
BBIUYHCJIUTEIbHAS JIMHUS B U3YyYCHUM T€OMETPUU B IIKOJE. JlJIsi 3TOro y4uTemto
pEeKOMEHAyeTCcsl  MOoAOMpaTh  3aJaud  MOPAKTUYECKOTrO  Xapakrtepa s
paccMaTpUBAEMbIX TE€M, YUUTh OOYYaIOIIMXCS CTPOUTh MATEMaTUYECKUE MOJCIIU
pEAbHBIX KU3HECHHBIX CUTyallMi, MPOBOJWTH BBIYMCICHHUS U OLIEHUBATh
aJIeKBaTHOCTh IMOJYYEHHOro pe3yibrata. KpaliHe Ba)KHO NOAYEPKUBATH CBA3U
F€OMETPUU C APYTUMU IPEIMETAMHU, MOTUBUPOBATH MUCIIOJIB30BaTh ONPEACIICHUS
Tr€OMETPUYECKUX (PUTYP U MOHSATUHN, T€MOHCTPUPOBATH MPUMEHEHUE TTOJTYYCHHBIX
yMeHUM B (U3MKE M TEXHHKE. ODTH CBS3M HauOoyiee SPKO BUJIHBI B TeMax
«Bexkrope», «TpUrOHOMETPUYECKUE COOTHOLIEHUs», «MeTron KoopAuHAT» U
«Teopema I1udaropay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo ydebHOMYy TIaHy B 7-9 Kiaccax wu3yyaercss y4eOHBIM Kypc
«I"eomeTpusi», KOTOPBIM BKJIIOYAET CIEIYIOUIME OCHOBHBIE pa3/ieiibl COJACPKAHMS:
«I"'eometrprueckue GuUrypsl M HX CBOWCTBa», «l3MepeHue TeoOMETPUUYECKUX
BEJIMUMHY», a Takxke «JlekapTOBbl -KOOpPJAWHATHI Ha ILJIOCKOCTWU», «BekTophi»,
«JIBmxenus miockoctn» U «IIpeodpazoBanus mo100us».

Y4eOHBI IUIaH TpeaycMaTpUBaeT HM3YYCHHE TEeOMETpUHM Ha 0a30BOM
YpOBHE, UCXO/s U3 HE MeHee 68 ydyeOHBIX YacoB B y4eOHOM Tojly, BCETO 3a TpHU
rojia oOyuenusi — He Menee 204 4acos.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHIM )

7 KIIACC

HavaneHbpie monsaTus reomerpuu. Touka, mpsMmasi, OTPE30K, Jyd. YTOIL
Bunbl yrinos. BeprukanbHbie M cMexHbIE Yribl. buccektpuca yrna. JlomaHas,
MHOT'OYTOJIbHUK. [IapanienbHOCTh U epNEeHAUKYISIPHOCTD MPSIMBIX.

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

OcHogHble nOCMpoeHUst ¢ NOMOWBIO YUPKYJISL U TUHEUKU.

Tpeyronsuuk.  Bwicota, wMeamana, OuccekTpuca, HMX  CBOWCTBA.
PaBHOOCpEeHHBIN u PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepaseHncTtBo

3 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3Yy4YCHUEC KOTOPBIX MPOBOAUTCSA B O3HAKOMUTECIIbHOM ITJIaHEC.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



TPEYTOJIbHHUKA.

CBoiicTBa W TPU3HAKK PAaBHOOEIPEHHOIO TpeyroibHUKa. I[Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W IpU3HAKKM MapawieabHbIX npsAMbIXx. CymMma  yrios
TPEYroJIbHUKA. BHEIIHUE yTIiIbl TPEYTOJIBHUKA.

IIpssMoyrosibHbIN  TpeyroinbHUK. CBONCTBO MEIMaHbl IPSAMOYTOJIBHOTO
TPEYroJIbHWKA,  INPOBEACHHOW K  runoreHys3e. lIpusHaku  paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOIbHBIN TPEYTOJIBHUK € yIiIoM B 30°.

HepaBeHCTBa B IeOMETpPUM: HEPABEHCMBO Mpey2oibHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJipIlIeM yriie M Oojblleil CTOpOHE TPEeyrojbHUKA.
[leprieHIUKYIISAp ¥ HAKIOHHAS.

I'eomempuueckoe mecmo mouex. buccexkTpuca yria U CEpeIUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpy>KHOCTb M KpyI, XOpJa M JHaMeTp, HuX cBoWcTBa. B3anmHoe
pacIoJIoKEHUE OKPYKHOCTH U npsMmoi. KacaTtenbHast u ceKymas K OKpy>KHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHHUKA.

8 KIIACC

UYetpipéxyronpauku. [TapannenorpaMmm, ero mpu3Haku U cBoWcTBa. YacTHbIE
Cllyyau MapajjiesiorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyroJibHAs Tpaneuus.

Memoo yosoenus meduansi. llenmpanvuas cummempus.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeaHue
JIMHUM TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvhuxos, kodphpuyuenm nooodus. Illpuznaku nooodus
mpeyzoabHukos. llpuMmeHenmne mogooust Mpu peiieHun MPakTUYECKUX 3aj1ad.

CaoiicTBa miomaaei reomeTpuueckux ¢uryp. @opmysbl s TUIOHIAAH
TPEYroJIbHHUKA, Tapajienorpamma, pom6a u Tpaneruu. OTHOIIEHHUE IUIONIAIeH
NMoI00HBIX GUTYP.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTOU
Oymare.

Teopema Iludaropa. IIpumenenue teopemsbl Iludaropa npu peureHun
MPaKTUYECKUX 3aJ1ay.

CuHycC, KOCHMHYC, TAaHT€HC OCTPOTO yIJIa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUecKrue (YyHKIUU
yriioB B 30°, 45° u 60°.

BrniucanHuple W IieHTpajbHBIE YIJIBI, YTOJd MEXAY KacaTeIbHOW M XOPJOH.
VYrael  Mexay XopaaMd M CEeKYIIMMH. BrucanHble ©  ONUCAHHbBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnosio)keHue HaByX OKpyxkHocTted. KacaHue
OKpyx)HOCTeH. OOIHEe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KUIACC
Cunyc, kocuHyc, TaHrenc yraoB ot 0° po 180°. OcHoBHOE



TPUTOHOMETPHUUYECKOE TOXK1eCTBO. DOPMYIIbI IPUBEIACHHUSL.

Pemenne TtpeyrombHukoB. TeopemMa KOCHHYCOB W TeOopeMa CHHYCOB.
Permenne mMpakTUYEeCKMX 3aJad C HCIOJB30BAaHUEM TEOPEMBbI KOCHHYCOB U
TEOpPEMBI CHHYCOB.

IIpeobpaszosanue nooobus. Ilooobue coomsemcmeeHHbIX I1eMeHMO8.

Teopema o npouszgedeHuu ompe3Ko8 Xopo, meopemvl O NpPoOU38eOeHUU
OMPe3K08 CeKyWuUx, meopema o Keaopame KacameibHOll.

Bektop, mmmHa (MOAyJdb)  BEKTOpa, COHANpaBJICHHbIE  BEKTOPHI,
IPOTUBOIMOJIOXKHO  HANpaBJICHHbIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OINEpalli HaJ BeKTOpaMu. Pa3noxeHue BeKTOpa MO JABYM
HEKOJTMHeapHbIM BekTopaMm. KoopaunaTtel BekTopa. CKansipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKICHUS IJTUH U YTIIOB.

JlexkapTOBbI KOOPJAMHATHI HA TUIOCKOCTH. YpagHeHus npsamou N OKPYKHOCTU
B KOOpJUHATax, IePEeceYeHNE OKPYKHOCTEU U MpsIMbIX. MeToa KOOpJIMHAT U €ro
IpPUMEHEHUE.

[IpaBuibHbIE MHOTrOyrosibHUKHM. JlninHa oOkpyxHOcTH. ['pagycHas wu
paauaHHasi Mepa yria, BBIYUCICHHE JUIMH JIyr OKpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CETMEHTA.

Heuoicenus niockocmu u @HympeHHue cummempuu gueyp (1emenmaphovie
npeocmasnenus). llapannenvusiii nepenoc. Ilosopom.

PABOYAA ITPOIPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7-9 KIIACCBI

Lenu u3ydyeHus: yueGHOro Kypca

B coBpeMeHnHOM 1IM(pPOBOM MHpE BEpOSTHOCTh U CTATHUCTUKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAYMMOCTh, KaK C TOUYKH 3PEHHUS NPAKTHUECKUX MPUIOKEHHUM, TaK
U UX posiu B oOpa3zoBaHuM. Kaxkaplii 4eIoBEeK MOCTOSHHO MPUHUMAET PEUICHHs Ha
OCHOBE MMEIOILIUXCS Y HEro TaHHBIX. A JUis 000OCHOBAaHHOTO MPUHSATHUS PEIICHUS B
YCIIOBUSIX HEJOCTAaTKa WM W30bITKa WHGOpPMAIMM HEOOXOJUMO B TOM YHCIIC
X0po11o c(hopMHUpPOBAHHOE BEPOATHOCTHOE M CTATUCTHYECKOE MbIlIeHHe. FIMeHHO
MO3TOMY OCTPO BCTaJla HEOOXOAUMOCTh C(POPMHUPOBATH y OOYUYAIOIIUXCSA, B TOM
yucie obyuaromuxcsa ¢ 3[IP, pyHKUHOHANBHYIO TPaMOTHOCTb, BKIIIOUAIONIYIO B
cedsi B KayecTBE HEOTHhEMJIEMOM COCTaBIAIONIEH YyMEHHWE BOCHPUHUMATh MU
KPUTHUYECKH aHAIM3UPOBATh WH(OpPMAIMIO, MPEACTABICHHYI0O B Pa3IMYHBIX
dbopMax, MOHMMATh BEPOATHOCTHBIN XapaKTep MHOTHX pPEabHBIX MPOIECCOB H
3aBUCHMOCTEM, TPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUYETHI. 3HAKOMCTBO
C OCHOBHBIMHM TNpUHLMIAMHU cOOpa, aHaluW3a M TNPEJACTABICHUS JaHHBIX U3
pasnUYHBIX cdep KU3HU OOIIEeCTBA M TroCyJapCcTBa MPUOOIIAET 00yUYaIOIMUXCs K
OOIIECTBEHHBIM UHTEPECAM.

B crpykType mporpaMmbl yueOHOro Kypca «BeposTHOCTb M CTaTHCTHUKA»
OCHOBHOM IIKOJIBI BBIJICICHBI CIEAYIONINE COJEPKATEIbHO-METOUUECKIE TNHUU:
«[IpencraBnenue MAaHHBIX W ONMCAaTeNbHAs CTAaTUCTUKa»; «BeposTHOCTHY;



«IneMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadony.

Conepxxanue smHUU  «lIpeacraBieHue JaHHBIX W ONUcCATEIbHAs
CTaTUCTUKA» CIY>KUT OCHOBOM il (OPMHUPOBAHMS HABBIKOB pabOThI C
uHpopMaren: OT YTCHHS W MHTEpHpeTanuyd WH(pOpMaluu, MpeICcTaBICHHON B
TabauIax, Ha auarpamMmax W rpadukax mo cOopa, NMpeACTaBICHHUS W aHaIu3a
JJAHHBIX C HCHOJIb30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTHUK CPEAHUX U
pacceuBanus. Pabotas ¢ nanHbeiMu, oOydaromuecss ¢ 3[IP ydaTcs cuuThIBaTH M
MHTEPOPETUPOBATh JIAHHBIC, BBIIBUIaTh, APryMEHTHPOBaTb W KPUTHUKOBATH
MPOCTEUININE THIOTE3bl, PAa3MBIIUIATH HaJ  (GaKToOpamMH, BBI3BIBAIOIIUMU
M3MEHUYMBOCTh, M OLICHUBATh WX BIIMSHAE HA PACCMATPUBAECMBIE BEIWYHUHBI U
MPOLIECCHI.

NHTYynTHBHOE NpPENCTAaBICHUE O CIIyYalHOW M3MEHYMBOCTH, MCCIIETOBAHUE
3aKOHOMEPHOCTEM M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOUIEH OCHOBOM JIA
H3Y4YEHHS] TCOpHH BeposTHOCTEH. bosbioe 3Hauenune njisa oOydaronuxcs ¢ 3I1P
31€Ch MMEIOT MPAKTUYECKUE 3aJaHHsl, B YACTHOCTH OINBITHI C KJIACCUYECKUMU
BEPOSTHOCTHBIMHU MOJIEJISIMHU.

[ToHsaTHE BEPOATHOCTH BBOJUTCS KaK Mepa IpaBAOINOI00HS CIydaiHOTO
coobiTus. [Ipn n3ydenun kypca ooydarornuecs ¢ 3[1P 3HakoMsITCS ¢ TpoCTEHIITUMU
METOJAMH BBIYMCIICHUS BEPOATHOCTEM B CIYYaWHBIX OSKCHEPUMEHTaX C
PAaBHOBO3MOYKHBIMUA 3JIEMEHTAPHBIMU HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMHU,
MO3BOJIAIONIMMH CTaBUTh U peIlIaTh OoJiee CIOXKHBIE 3ajaud. B Kypc BXOIAT
HAYaJIbHBIE TIPEJICTABICHUS O CIyYalHBIX BEJIWYMHAX W HMX YHUCIOBBIX
XapaKTEPUCTUKAX.

Takxe B paMKax 3TOro Kypca OCYyIIECTBISETCS 3HAKOMCTBO 00YUYarOIIUXCs ¢
3[IP ¢ MHOXeCTBaMM H OCHOBHBIMH OINEpaAlMsIMU HAJ MHOXXECTBaMH,
paccMaTpUBalOTCA TPUMEPHl TNPUMEHECHUS Uil PEIICHUs 3aJad, a TakKkKe
HCIIOJIB30BaHUS B IPYTUX MaTEMaTUUECKUX KypcaxX M YICOHBIX NMpeIMETaXx.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xnaccax uzydaercsa Kypc «BepoATHOCTh U CTaTUCTHKA», B KOTOPBIU
BXOAAT pazaensl: «lIpeacTaBieHre OaHHBIX W ONKCATENbHAs CTATUCTHUKAY;
«BepoaTrHocThy; «DneMeHThl KOMOWHATOPUKNY; «BBenenne B Teopuro rpadoBy.

Ha usydenue manHoro xkypca oTBOAUT | y4eOHBINA Yac B HENETIO B TCUCHHE
KaxJ10ro roga o0y4eHnus, Bcero 102 yueOHbIX Haca.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHN )

7 KJIACC

[IpeacraBnenre qaHHBIX B BUJE TAOIHII, 1Uarpamm, rpaukoB. 3anoJHEHHE
Ta0NWIl, YTEHWE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHHE rpaMKkoB peasibHBIX MpoIieccoB. M3Bneuenue nndopmarm u3
JUarpaMM H TaOJIHII, UCTIONh30BaHNUE U UHTEPIPETANNS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpefHee apu(MeTHUecKoe, MeIuaHa, pa3Mmax,
HauOOJIbIIIeE ¥ HAWMEHbBINIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl



CIIy4YallHOW U3MEHYUBOCTH.

Cnyuatinolil 9Kcnepumenm (onvlm) u cayuatiHoe coovimue. BeposmHuocmo u
yacmoma. Ponv manosepoamuvix u npakmuuecku O00CMOBEPHLIX COOLIMULL 8
npupoode u 6 obwecmee. Monema u uzpanvbras KOCMb 6 MeopuU 6epoSMHOCMeE”,

I'pag, sepwuna, peopo. Cmenensv epuunsi. Hucio pédep u cymmapuas
cmeneHnb eepuiut. Ilpedcmasnenue o ceéasnocmu epaga. Llenu u yuxner. [lymu 6
epaghax. Obx00 epaga (dtinepos nyms). [Ipeocmasnenue 06 opueHmupo8aHHOM

epage. Pewenue 3a0au ¢ nomowvbo epagos.

8 KUIACC

[IpencraBneHue qaHHBIX B BUAE TAOIUI, TUarpaMM, rpadukoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXKeCTBO. Onepanuu Haja
MHOXECTBaMU: OO0BEAUHEHHE, NepeceueHue, nonojiHeHue. CBOMCTBA ornepanui
HAaJ| MHOXKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, PaCIpeNeIuTEIbHOE,
BKJItoueHus. Mcnonb3oBaHue TrpaduyecKkoro MpeiCTaBICHUs MHOXECTB Jis
OIMCAHMSI PEATIBHBIX IIPOLIECCOB U SIBJIICHUM, IPU PELICHUY 3a/1a4.

Usmepenue pacceusanus oanuvix. [ucnepcus u cmaHoapmuoe OmKIOHeHUe
YuCno8blx Habopos. [uaspamma pacceusanus.

DOnemMeHTapHble COOBITHUSA CiydailHOro omeita. CoydaiiHble COOBITHS.
BepositHoct  coObITuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusiMU. CiryyaiiHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

lepeso. Ceoiicmea Oepesbes. eOUHCMEEHHOCMb NYMU, CYUecmeosaHue
sucsueli 8epPUIUHbI, C653b MedcOy HUCIOM Gepuiun u duciom pédep. Illpasuno
YMHodHcenusl. Pewenue 3a0au ¢ nomowwio epagos.

Ilpomusononosicnvie cobvimus. /uacpavmma Otinepa. ObvedunHenue u
nepeceuenue cobvimuu. Hecoemecmnuvie cobwimus. Dopmyna  crodscenus
sepoamunocmeu. Ycnoeunas eepoammnocmo. Illpaguno ymnoocenus. Hezasucumvie
cobvimus. Ilpeocmasnenue skcnepumenma 6 eude Oepesa. Pewenue 3adau Ha
HAX0JCOeHUe BePOSMHOCMEL C HOMOWbIO 0epesa CNYYalHo20 IKCnepuMermad,
ouazpamm Diirepa.

9 KIIACC

[IpencraBienre JaHHBIX B  BHAE TaOdMI, JuarpamMm, rpadukos,
WHTEpIIpeTanus 1aHHbIX. YTeHue U mocTpoeHue Tabiuil, Juarpamm, rpadukoB mo
pEATbHBIM JJAHHBIM.

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

T'eomempuueckasn eeposimnocmo. CryuatiHvlli 86100p MOYKU U3 Queypsl Ha
NIOCKOCMU, U3 OMPE3Ka U U3 0y2u OKPYHCHOCMU.

UcnbiTanne. Ycnex u Heynada. Cepusi UCHOBITAHWI 1O MNEPBOTO ycIiexa.
Cepust ucnbiTanuii beprymum. BepostHocTH cOOBITUH B CEpPUM  HUCIBITAHHM

4 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4acMoro mMarepualja.



bepnymm.

CnydaiiHasg BelIMYMHA W paCHpeleeHue BEpOsATHOCTEW. MaremaTudyeckoe
oxumanue u gucnepcus. l[lpumepbl MaTeMaTUYECKOrO  OXHUAAHUSA KAk
TEOPETUYECKOTO CPEJHET0 3HAYEHHUs BEJIMYMHBL. MaTeMaTH4eCKOE OXKUJAHHE U
JUCIIEpCHS]  CIyYallHOM BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUU
bepuymnm.

[Tonsitue o 3akoHe OosblIUX yucen. M3mepeHne BeposiTHOCTEM ¢ MOMOUIBIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

IIpumepHbIe KOHTPOJIbLHO-U3MEPHUTEJIbHbIE MATEPUAJIbI

[IpoBeneHNE OLIEHKM JTOCTHKEHUH IJIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHHUS
y4eOHOro MpeaMeTa MPOBOAUTCS B (popMe TEKyIIEro M pyOexkHOro KOHTPOJS B
BUJIE: KOHTPOJIbHBIE PA0OThI, CAMOCTOSITENbHBIE PA0OTHI, 3a4E€Thl, MATEMATHUYECKUE
JUKTaHTBI, IMpaKTUYeCKUe padOThl, MUCBMEHHBIH OTBET IO WHIUBUAYAJIbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHMUE.

s obyyatoniuxcs ¢ 3[1P Bo3MokHO M3MeHeHue (popMyIMpPOBKU 3adaHUN
Ha «IOLIAroBYIO», aJalTallii0 [peajgaraéMoro o0y4arouemMycs TEeCTOBOIO
(KOHTPOJILHO-OIICHOYHOI'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX U MUCBMEHHBIX
UHCTPYKILUH, YNPOLIEHUE JUIMHHBIX CJIOXKHBIX (HOPMYIMPOBOK HHCTPYKLUH,
pelieHre ¢ ONOpod Ha anroputM, oOpasel, HCHOJIb30BaHUE CIIPABOYHOM
uH(popManuu.

[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEGHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMA K  OOy4YeHMIO  MaTeMaTHKe ©  IleJICHaIPaBICHHON
IIO3HABATEJIbHOM JAESTEIBHOCTH;

NOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPAKTUYECKYIO
JeSITENIbHOCTD, TPEOYIOIIYI0 MaTeMaTH4YeCKUX 3HAHUM, B TOM YHCJIE YMEHHE
YUUTHCA Y APYTUX JIIOAEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYID  CHUTYallMl0, OBITb TOTOBBIM
JIEMCTBOBATh B OTCYTCTBUE TAPAHTUHN YCIIEXA;

cnocoOHocTh oOyuatomuxcsi ¢ 3[IP k oco3HaHui0O CBOUX JE€PUIIMTOB U
MPOSIBIICHHE CTPEMIICHUS K UX MPEOIO0JIECHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHUE CTABUTh JOCTHKUMBbIE 1IEJIH;

YMEHHUE pa3inyarh y4eOHbIE CUTYyallMd, B KOTOPBIX MOXHO JI€WCTBOBATH
CaMOCTOATENbHO, W CHUTyallud, TJ€ CJEAyeT BOCIOJb30BATHCA CIPABOYHON
uH(pOopMaIuel Wik IPYTUMHU BCIIOMOTATEIILHBIMHU CPEJICTBAMH;

CIIOCOOHOCTh TEPEHOCUTHh TOJY4YeHHbIE B XO0JA€ OOy4YeHHs 3HaHUS B
aKTyaJbHYI0 CHUTyaluio (MpU pEIIeHUH JKUTEHCKUX 3aJad, TpeOyrolux
MaTeMaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OpPUEHTUPOBATHCS B TPEOOBAHMAX M MPABWIAX IPOBEICHHUS
MIPOMEKYTOUYHOW U UTOTOBOM aTTECTAlUU;



OBJIaJICHHE OCHOBaMHU (DHAHCOBOW IPaMOTHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

Osnaodenue YHUBEpCanbHbIMU yueoHvIMuU nOo3HagameNbHbIMU
oelicmeuamu:

yCTaHABIMBATh MPUYUHHO-CICACTBEHHBIE CBSI3M B  XOJE YCBOCHHS
MaTEeMaTUYECKOro MaTepuana;

BBISIBIIATHh JASQUIIAT JTAHHBIX, HEOOXOIUMBIX /I PEIICHUS MOCTaBICHHOM
3a/1a4H;

C TIOMOIIBIO YYUTEIs BHIOMPATh CIOCOO pEIICHHUsS MAaTeMaTHYeCKOU 3a/1aduu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PELICHNU);

OPUMEHATh WU TPeoO0pa3oBBIBATh 3HAKHM M CHMBOJBI B XOJ€ pEIICHUS
MaTeMaTHYECKUX 3a/1a4;

yCTaHaBJIMBATh UCKOMOE U JIAaHHOE TIPU PEIICHUU MaTEeMaTUYECKOM 3a/1auH;

NOHUMAaTh U MHTEPIPETUPOBATH UH(GOPMAILIMIO PA3UYHBIX BUAOB U (Popm
MPE/ICTaBIICHNUS,

WUTIOCTPUPOBATH pelllaeMble 3a]1a4u rpad)uIeCKUMU CXEMaMHU;

3¢ (PEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHUIO.

NOHUMAaTh M HCIOJb30BAaTh MAaTEMaTUYECKUE CPEACTBA HATJSAHOCTU
(rpaduku, pauarpamMmbl, TaOMUIBI, CXEeMbl M Jp.) A WUIOCTpaluH,
WHTEPIPETAINN, aPTyMEHTAIUH.

Osnadenue  yHUGEPCANbHLIMU  YUEOHBIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpPraHMU30BBIBATH yU4eOHOE COTPYIHUYECTBO U COBMECTHYIO NESATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH B MPOIIECCE PEIICHUS 3a/aY;

B3aUMOJICMCTBOBaTh M HAXOJIUTh OOIIME crnocoObl padoThl; padoTaTh B
rpynne: HaxoAuTh OOIllee pelleHue M paspemarh KOHQIMKTBI Ha OCHOBE
COTJIaCOBAHMS MO3UIIMKM 1 y4€Ta UHTEPECOB; CIyIIaTh MapTHEPA; POPMYyIUPOBATH,
apryMEHTUPOBATh U OTCTAaMBATh CBOE MHEHUE;

POTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAIMYUU PA3HBIX TOYEK
3peHus U paspeniath KOH(QIMKTHI Ha OCHOBE y4€Ta MHTEPECOB U TO3UIMN BCEX
YYaCTHHUKOB;

apryMEHTHPOBATh CBOIO TO3MIMIO M KOOPIMHUPOBATH €€ C MO3ULUSIMU
napTHEPOB B COTPYAHHYECTBE MPH BBHIPAOOTKE OOIIETO pemieHUs B COBMECTHOM
JeSITEIbHOCTH;

BBITIOJTHATH CBOIO YacTh palOTHI, TOCTHTaTh Ka4YeCTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMH YJICHAMH KOMaH/IbI;

OIICHMBATh Kau4eCTBO CBOETO BKJIaJa B OOIINI TPOAYKT.

Osnadenue yHusepcanvHolMu yueOHbIMU PECYIAMUCHBIMU OCliCHBUAMU:

CTaBUTH IIEJIM, BHIOMPATHh U CO37aBaTh AJITOPUTMBI JJIsi PEIICHUS y4eOHBIX
MaTEeMaTUYECKHUX MPOoOIeMm;

MJIAHUPOBATHh U OCYIICCTBIISTH JIEATEILHOCTh, HAMPABICHHYIO HA PEIICHUE
3a]1a4 UCCIeI0BATEIbCKOTO XapaKkTepa.

GopMynupoBaTh M yAEpKHUBaTH Y4YEOHYIO 3aJady, COCTaBISATh IUIaH U
MOCJIEA0BATEILHOCTD JICHCTBUI;



OCYIIECTBISITh KOHTPOJIb 1O O0pa3lly U BHOCHUTb HEOOXOAMMBIE
KOPPEKTUBBI;

KOHTPOJUPOBATh IMpOIECC W  pe3yJbTaT Yy4yeOHOM MaTreMaThuuecKou
JEATEIIbHOCTH;

aJIcKBaTHO OIICHUBATh MPABUIBHOCTh WJIM OLIMOOYHOCTH BBIMOJHEHUS
y4ueOHOH 3aaun, €€ OObEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTU €€
peleHus;

CIMYaTh CIOCO0 JACHCTBUS U €ro Pe3ysbTaT C 3aJaHHBIM ATAJIOHOM C IIEJIBIO
OOHapy>KeHUsI OTKJIOHEHUH M OTJIMYHUI OT 3TaJOHA.

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIpU PEUICHUU
y4ueOHOM 3a71a4u;

MMOHUMATh MPUYMHBI, 10 KOTOPBIM HE ObLI IOCTUTHYT TPEOYyEMBbIil pe3yJibTat
NEeATEIbHOCTH, ONPEIEATh NO3UTUBHBIE U3MEHEHHSI M HallpaBJeHUs, TpeOyroume
JaJbHEHIIeH paboThI;

PEryJIMpOBaTh CIIOCOO BBIPAXKEHUS SMOLIUM.

MHNPEAMETHBIE PE3YJIBTATDBI

PesynbraTtel ocBoeHusi yuyeOHoro mpeamera «Marematuka (BKIIIOUYas
anredpy, reOMEeTpHUI0, BEPOSITHOCTh U CTAaTUCTHKY)», paclpeeieHHbIe M0 rojam
oOydeHusi, GOpMYyIUPYIOTCS IO MPUHIIMITY JT00ABJICHUS HOBBIX PE3YJIbTATOB OT
rojga K TOJy, YK€ Ha3BaHHbIC B MPEABIAYIIMX TOJax MO3UIMU, KaK IPaBUIIO,
JIOCJIOBHO HE TIOBTOPSIIOTCSI, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPETHOTO Tojia Mo
YMOJTYAHUIO BKJTIOUAIOT PE3yJIbTaThl MPEIBIAYIIHUX JIET).

IJIAHUPYEMBIE ITPEJAIMETHBIE PE3YJIbTATBI OCBOEHUA

PABOYEM ITPOI' PAMMBI KYPCA «MATEMATHUKA»

(TTO TOAAM OBYYEHI )

OcBoenue yueOHOTO Kypca «Marematuka» B 5—6 Ki1accax OCHOBHOM IIKOJIbI
JIOJDKHO 00€CTIeunBaTh JOCTHKEHUE CIETYIOMIMX MPEeIMETHBIX 00pa30BaTeIbHBIX
pEe3yJIbTaTOB:

5 KUIACC

Yucna u evluucnenus

OpueHTHpOBaTbCSI B TMOHATUSIX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBSI3aHHBIMU C HaTypaJbHBIMM YHCIAMH, OOBIKHOBEHHBIMU U
JNECATUYHBIMU IPOOSIMH.

CpaBHHMBaTh M yHOPSAIOYMBATH HaTypajbHblE 4YHUCIA, CPaBHUBATH B
MPOCTEUIINX CITy4asix OOBIKHOBEHHBIE JPOOU, IECITUYHBIE IPOOH.

CooTHOCUTh TOYKY Ha  KOOPJIMHATHOM  (YUCIOBOM) MpsSMOMl ¢
COOTBETCTBYIOIIMM €{ YHCIOM W M300paxaTh HaTypaJibHbIE YMcCia TOYKAMHU Ha
KOOPANHATHOM (YMCIIOBOM) MIPSMOM.

BoimonusaTe apudmernueckue ACHCTBUS C HATypajJbHBIMU YHCIIAaMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B POCTEHIINX CITydasiX.

BBINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN.

OKpyTasTh HaTypaJbHbIE YHCIIA.



Pewenue mexcmoeuwix 3a0au

Pemate TekcTOBBIE 3a7auM apuOMETHUUECKHMM CIOCOOOM U C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTo Iepedopa BCeX BO3MOXKHBIX BapUaHTOB (IIpH
HE0OXOMMOCTH C HAIIPABJISIIOLIEH MTOMOUIBIO).

Pemate 3amaum, cojepikaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYUHBI:
CKOpPOCTb, BpEMsl, pacCTOSIHUE; 1I€Ha, KOJWYECTBO, CTOMMOCTh (IIpH
HEO0OXOJMMOCTHU C UCIIOJIb30BAaHUEM CIIPABOYHON MHGOPMAIIHH).

Hcnonp30BaTh KpaTKWE 3allCH, CXEMBbI, TaONIWIbl, OOO3HAYCHHS TpHU
pELIeHUH 3aa4.

[lonb30BaTbCcl  OCHOBHBIMH ~ €IMHULAMU  W3MEPEHUS: LEHBbI, MacChl;
paccTosiHUS, BPEMEHH, CKOPOCTH; BbIpaKaTh OJHHM EIWHULBI BEJIMYUHBI 4Yepe3
npyrue (pyu He0OXOIMMOCTU C OMOPOM HA CIPABOUYHYIO HH(OPMAIIUIO).

N3Bnekats uHQpOpMaIuio, MNPECTABICHHYIO B TaOiuIle, Ha CTOI0YATON
JarpaMMe, UHTEPIPETUPOBATh MPECTABICHHBIE TaHHbIE, UCIIOJIb30BaTh JaHHbBIC
IIPU pElICHUY 3a]1a4.

Haznaonaa zeomempus

[Tonb30BaThCA rEOMETPUUECKUMHU MOHATUSIMU: TOUYKA, MIPsiMasi, OTPE30K, JIyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOMIETO MHUpA, UMEIMUX (hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHUIO, IPU HEOOXOAMMOCTH MO BU3YaIbHOU OIOpE,
CBS3aHHYIO C YIJIaMU: BEPLIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEPILIUHA,
CTOpPOHA, IMAarOHAJIb; C OKPY>KHOCTBIO: PanycC, AMaMETp, LEHTP.

N300paxaThb HM3y4y€HHbIE T€OMETpUYeckue (UTypbl Ha HEIMHOBAHHON H
KJIeTyaTol OyMare C TOMOIIBI MUPKYJIsT U JHUHEHKH (MOCIe COBMECTHOIO
aHalln3a).

Haxonnuth JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C MOMOIIBIO
JUHENKHU, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 3aJJaHHOTO
paauyca.

Hcrnonp30BaTh CBOMCTBAa CTOPOH W YIJIOB MPSMOYTOJbHUKA, KBaapara s
WX TMIOCTPOCHMSI, BBIYUCIICHUS TUIOIIAN U TIEPUMETPA.

Beruucnsate mepumeTp W IUIOMAAL KBaapara, MPSMOYTOJbHHUKA, (QHryp,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4HcIe (HUTYp, M300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCS OCHOBHBIMU METPUUYECKUMHU €AUHUIIAMU U3MEPEHUS JJTUHBI,
IUIOMIAAN; BBIPAKATh OJHU EAUHUIBI BEIMYMHBI 4Yepe3 japyrue (Ipu
HEO0OXOIMMOCTHU € OMOPOM Ha CIPABOUYHYIO MH(DOPMALIHIO).

Pacno3naBaTe mapaienenumnen, KyO, HCHOJIb30BaTh TEPMHUHOJIOTHUIO:
BepIIMHA, peOpo IpaHb, U3MEPEHHS; HAXOJIUTh H3MEPEHMs MapajulelienuIena,
KyOa.

Boruucnate 00bEM kybOa, mapasuienenuiiena mo 3aJaHHBIM U3MEPEHHSIM (C
OTIOPOI HA aNTOPUTM yUEOHBIX JNEHCTBHUI), TIOJIH30BATHCS €AMHUIIAMU U3MEPCHUS
o0BEMa.

Pemate HeclioKHBIE 3a7a4l HAa HW3MEPEHHE T'€OMETPUUYECKHUX BEJIMYUH B
MPaKTUYECKUX CUTYALMIX (TP HEOOXOAUMOCTH C BU3YyaIbHOM OMOPO).
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Yucna u éviuucnenus

OpueHTHpOBaTbCSI B TMOHATUSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMU C PA3JIMYHBIMHU BUJIAMH YUCEN U CIOCOOAMU MX 3aIlUCH,
NepexXoauTh (€CIIM ATO BO3MOKHO) OT OJIHOM (hOPMBI 3aIKMCH YUCcia K APYTrou.

CpaBHMBAaTh U YIOPAIOYMBATH LIEJIbIE YKCIIa, OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BreimonasaTe  apudmeTndyeckue IEHCTBUS C HATYPAIbHBIMH W IEJIBIMH
guciaaMu, OOBIKHOBEHHBIMH W JECSITHYHBIMU JIPOOSMH, TOJOXKUTCILHBIMU U
OTPULIATEILHBIMU YHCIIAMHU.

Boruucnars 3HAYEHUS YHUCIOBBIX BBIPAXKEHUN, BBIMOJHATH NPUKUIKY U
OLICHKY pe3yJibTaTa BbIYMCICHUM, BBINOJIHATH NPEOoOpa30BaHUs YHMCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETUUECKUX JIEHCTBHM.

COOTHOCUTh TOYKY Ha KOOPJAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €i
YUCJIOM M HM300pakaTh 4YHClIa TOYKAMU HAa KOOPJIWHATHOM MPSMOM, HAaXOIUTh
MOJYJIb YHCIIA.

COOTHOCUTH TOUKH B MPSMOYTOJIBHOW CUCTEME KOOPAUHAT ¢ KOOPJIAUHATAMU
3TOM TOYKH.

OKpyrisiTh 1eible YUCia U JCCATHYHBbIE ApoOH (1o oOpasily), HaXOJIUTh
NPUOIMKEHUS YK CEIL.

Yucnoevie u 0yKeeHHbIE GbIPAICCHUA

OpueHTUpOBAaTHCS B TMOHATHUSAX U OMNEPUPOBaTh Ha 0a30BOM ypOBHE
TEpPMUHAMU, CBSI3aHHBIMHU C 3alMCHIO0 CTETICHU YHUCJIA, HAXOJWTh KBaapaT U KyO
YUCJIa, BBIYUCIISATh 3HAYEHUS] MPOCTEUIINX YUCIIOBBIX BBIpaKEHUMU, COAEp KaINX
CTETICHHU.

[Tonb30oBaThCA MpPU3HAKAMU JIETUMOCTH (MPU HEOOXOAMMOCTH C OMOPON Ha
aJTOpPUTM IIPaBHIIA), PACKJIAIbIBATh HATYPAJIbHbIC YMCIIA HA IPOCThIE MHOKUTEIIH.

Tonv306amucsa macuimabom, COCTABIATH MPOTIOPITUU U OTHOIIICHHUSI.

Wcnionp3oBaTh OYKBBI 1711 0003HAUCHUS YUCEN NP 3aMUCH MAaTEMaTHUYECKUX
BBIPDOKECHUM, HAXOAWTh 3HAY€HUs OYKBEHHBIX BBIPAXKECHHM, OCYIIECTBIISSA
HE0OXOMMbIE TIOJICTAHOBKH U MPeoOpa3oBaHus (C OMOPO HA aJTOPUTM YUEOHBIX
JIEUCTBUIN).

Haxoguts HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoewix 3a0au

Pemate MHOTOIIIAarOBBIE TEKCTOBBIC 3a]ja4u apU(DMETHIECKUM CITIOCOOOM ¢
OIIOPOU Ha BOIIPOCHBIN IUIaH.

Pemars MPOCTEUIIINE 3aJa4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPIUOHAIBHOCTBIO BEJIMYUH, MPOIEHTAMH; PeIlaTh TP OCHOBHBIE 3aJlauu
Ha JpoOH U MPOIECHTHI.

Pemats 3amaum, conepxamue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIIUYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, L[EHa, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOJUTENILHOCTh, BpeMs, 00bEMa padOTHI, HCIONb3ySd apUPMETHUYECKHE
NEUCTBUS, OLICHKY, MPUKUJIKY; T[OJb30BaThCS  EIUHHUIIAMU  U3MEPEHUs
COOTBETCTBYIOIINX BEIUYUH.



CocraBnsaTh OYKBEHHBIE BBIPAXKEHUS IO YCJIOBHIO 3a7adydl  IOCHE
COBMECTHOT'O aHaJIN3A.

N3Bnekats uMH(OpMaIuio, MpeACTaBICHHYIO B TaOJMIax, Ha JIMHEWHOMH,
CTOJIOUATON WM KPYrOBOM JuarpaMmax, MHTEPIPETUPOBATH MpEACTaBICHHbBIC
JAHHBIE; UCIIOJIb30BaTh JAHHbIE MIPU PEIICHUU 33/1a4.

[IpeactaBnsaTs uHGOpPMAIMIO C TOMONIBIO TAaOMUL, JUHEHHOU W
CTOJIOUATON AMArpaMM.

Haznaonasn zeomempus

[IpuBoanTh TIpUMEpPHl OOBEKTOB OKPYXAIOMIETO0 MHpa, UMEHOIMHX (Gopmy
W3YYCHHBIX TEOMETPUUYECKHX TUIOCKHX W TPOCTPAHCTBEHHBIX (PUTYpP, TMPHUMEPHI
PaBHBIX U CHMMETPUIHBIX QUTYP.

N300paxaTh € TMOMOIIBIO LUPKYJA, JUHEHKH, TpaHCHIOpTUpa Ha
HEJIMHOBAaHHOW M KJIETYaTOM OyMmare HW3y4YeHHbIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHPUTYpaIUU, CAMMETPUYHBIE (PUTYPHI.

Nmeth mpencraBieHue O T€OMETPUUYECKUX MOHSATHUSX: PaBEHCTBO (uryp,
CUMMETPHSI, OCb CAMMETPHUHU, LIEHTP CUMMETPUHU.

HaxoauTe BenWYMHBI YIJIOB HW3MEPEHUEM C TOMOIIBK TPAHCIOPTHPA,
CTPOUTH YTJIbl 33JJAHHOW BEJIMYMHBI, I10JIb30BaTHCA MPU PELICHHUH 3a]1a4 TPaayCHON
MEPOU YIJIOB; pACIIO3HABATH HA YEPTEXKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBL.

Beruucnars IiuHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCs
CAUHULIAMU W3MEPEHHUs JIJTMHBI, BBIpAXKAaTh OJHU CAUHUIIBI U3MEPEHUS JIJTUHBI
yepes IpyTHue.

Haxoguth, ucnonwb3ys dYepTEXKHBIE HMHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIBYMsI TOUKaMH, OT TOUKH JI0 TIPSIMOM, JUTMHY IMYyTH HAa KBaJIPATHOU CETKE.

Beruucnare  miomaas  QuUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHHUKOB,
UCIIOJIb30BaTh  pa30MeHWe Ha TMPsSMOYTrOJIbHUKHA, Ha paBHbIe  (QUTYpHI,
JOCTPauBaHUE [0 MPSIMOYTOJIbHUKA; TI0JIb30BAThCS OCHOBHBIMU €IMHUIAMHU
M3MEPEHUS IUIOAAU; BBIPAXaTh OJHU EIWHUIBI MU3MEPEHUS IUIOMIAAN 4Yepe3
npyrue (mpyu HeoOXOAMMOCTH € OTIOPOM Ha CIIPABOYHYIO MH(POPMAILIUIO).

Pacnio3naBaTh Ha MOJENSAX M M300paKEHUSX MUPAMHUIY, KOHYC, IUIUHID,
WCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakats Ha KiIeT4aTON Oymare mpsMOyTOJIbHBIN MapaieIenunes.

Boryucisate 00bEM MPSMOYTOJIBHOTO MapasuieNienumena, Kyoa, mojab30BaTbCs
OCHOBHBIMH €IWHUIIAMH H3MEpEeHUs] O00BhEMA; BBIpAXKaThb OJHU  CAUHUIIBI
u3MepeHus 00bEMa yepes pyrue (¢ onopor Ha CIpaBoOUYHYI0 HH(GOPMALIUIO).

Pemate HecnoxkHBIE 3a7aud HA HAXOXKICHUE T€OMETPUUECKUX BEJIIMYUH B
MPAKTUYECKUX CUTYaAIUsIX (TPU HEOOXOIUMOCTHU C BU3yaJIbHON OTIOPOHt).

[INTAHUPYEMBIE [TPEJIMETHBIE PE3YJIbTATHI OCBOEHU A

PABOYEM ITPOI'PAMMGBI KYPCA «AJITEBPA»

(ITO TOAAM OBYYEHU )

OcBoenne y4eOHOTO Kypca «Anredbpa» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOJKHO OOECHeuYMBaTh JOCTHKEHHE CICAYIOUINX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:
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Yucna u éviuucnenus

BoinonHsaTh, couerass yCTHbIE M HMUChbMEHHbIE TPHUEMBI, apupMeTHUUEeCKUe
JEUCTBUS C PAallMOHATIbHBIMU YUCIAMU.

Haxonuth 3HayeHUsI YUCIOBBIX BBIPAKEHHM; MPUMEHSATH pPa3HOOOpa3HbIC
CIOCOOBI U TPUEMBI BBIYUCIICHUSI 3HAYEHHUI TPOOHBIX BBIPAXKEHUMU, COAEPIHKAIIMX
OOBIKHOBEHHBIE U JICCATUYHBIE TPOOH.

[lepexonuTth OT OmHOW (POpMBI 3amuCH YMCEN K APYroil (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSATUYHYIO ApoOb). CpaBHUBATH U
YHOPSA0YUBATh PallOHATIBHBIE YUCIIA.

OKpyrJsITh Yncna.

BBINIONHATE NPUKHUIKY M OLEHKY pE3yJibTara BBIYMCICHHUM, OLIEHKY
3HAYEHUU YUCIIOBBIX BBIPAKCHUMU.

BbInonHATe A€WCTBUSA CO CTENEHSIMU C HaTypajbHBIMU IOKa3aTeNlsAMH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

[IpuMeHATh  NpU3HAKKM  JENMMOCTH, PAa3jOKEHHE Ha  MHOXUTEIH
HATypaJbHBIX YUCEIL.

Pemarp mnpocreillive NpakTHKO-OPUEHTHPOBAHHBIE 331a4H, CBS3aHHBIC C
OTHOIIEHUEM  BEJIMYMH, MPONOPLHOHAIBHOCTHIO  BEIMYMH,  MPOICHTAMU;
MHTEPIIPETUPOBATH PE3YJIbTATHI PELICHUS 33/1a4 C YYETOM OTPAHUYEHUH, CBA3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue vipariceHus

OpueHTHpOBaTbCSI B TMOHATUSIX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKkor TepMUHOJIOTHEN U CUMBOJIUKOM.

HaxomuTth 3HaueHUs OyKBEHHBIX BBIPAKEHUN IpPHU 3aJaHHBIX 3HAUYECHUAX
IIEPEMEHHBIX.

BoimonusATe  mpeoOpazoBaHUs  IEJIOTO  BBIPAXKEHHST B~ MHOTOWIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINIONHATE YMHOXEHHE OJHOYJIEHA HAa MHOIOYIEH M MHOIOYJIEHa Ha
MHOTOYJICH, NPUMEHATh (OpMyJbl KBajapaTa CyMMbl M KBajJpaTa pa3sHOCTH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

OcyiiecTBIATh Pa3ioKEHWE MHOTOYJIEHOB HA MHOXXHUTEIHW C MOMOIIBIO
BBIHECEHHMSI 32 CKOOKU OOIIEr0 MHOXHUTEIIS, TPYIITUPOBKH ClIaraéMbIX, IPUMEHEHUS
hopMyJT COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpumeHnsaTh TpeoOpa3zoBaHUsi MHOTOWIECHOB JIJISl PEHIEHUS pa3JIMYHBIX 3a]a4
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEHW C HATYPAJIbHBIMU IIOKa3aTENsAMU IS
npeoOpa3oBaHus BhIpaXXEHUH (C OTOPOH Ha CIIPAaBOUYHYIO HH(POPMAIHIO).

Ypasnenua u nepasencmea

PemaTe nuHeliHbIE ypaBHEHHUsI C OJHOUW IMEPEMEHHOW, NMPUMEHSS IpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHHUS.

HNmets mpezacTaBieHue o rpaduyecKux METoJax MPH PEIICHUH JMHEWHBIX



YPAaBHEHUM U UX CUCTEM.

[Tonbupate mpuMepsl Hap 4YHCEN, SIBIAIOMIMXCS PEHICHHEM JIMHEWHOTO
YPaBHEHUS C ABYMs [IEPEMEHHBIMHU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO YpPaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH; IMOJIb3YACh TpaUKOM, INPUBOIUTH NPUMEPHI PEIICHUS
YpaBHEHUH.

Pemarb cuctembl OBYX JMHEMHBIX YpaBHEHHUI C ABYMsI IEPEMEHHBIMH, B
TOM 4ucIie rpaduyecku (C OMOpo Ha AITOPUTM YUEOHBIX ACHCTBUIA).

CocraiATh (1IOCIe COBMECTHOIO aHAJIW3a) U PEIIATh JUHEHHOE YpaBHEHUE
WIN CUCTEMY JIMHEWHBIX YPAaBHEHUN IO YCIOBHUIO 33Ja4M, UHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJa4d MOJTYYEHHBIH pe3ynbTar.

Koopounamut u cpaguxu. @Pynkyuu

N300paxaTh Ha KOOPAMHATHOM MPAMOW TOYKH, COOTBETCTBYIOIINE
3aJlaHHBIM KOOpJAMHATAM, JIy4d, OTPE3KH, HWHTEPBAJIbI; 3alMCBIBATH YHUCIIOBBHIE
IPOMEXYTKH Ha aJIreOpandeckoM SI3bIKE.

OtMeyaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JJaHHBIM KOOPJAWHATaM;
CTPOUTH TpadUKK TUHEHHBIX PyHKIKH. CTpouTs rpaduk GyHkimu y = kx + b,

OnucelBaTh ¢ TOMOIIBIO (YHKIMHA H3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU (10 aIrOpUTMy Y4eOHBIX ACHCTBHII): CKOPOCTbh, BPEMsI, pACCTOSHUE;
LI€Ha, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpEMsl, 00bEM padOTHI.

Haxonuthb 3HaueHHne PyHKIIMU 1O 3HAYECHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnocod NpencTaBIeHUs U aHaM3a UHQOpMaALUU;
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIMIO U3 TPadMKOB pEAbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

8 KIIACC

Yucna u éviuucnenusn

Hcnonb30BaTh HavalbHBIE NPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YKCeN JIJIsl CPaBHEHUS, OKPYIJIEHUS U BBIYMCIIEHUH; U300pakaTh 1€WCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOTO KBAJIPATHOIO KOPHS; HAXOJIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOTUMOCTU KaJbKYJATOP; BBIIOIHATH
npocTeiiie npeoOpa3oBaHMs BBIPAXEHHUM, COJAEpKaIMX KBaJpaTHbIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJIBIIMX M MaJIbIX YHMCENl C TTOMOUIBIO JECSITUYHBIX
npoOeit u creneneit yucia 10.

Ancebpauueckue gviparicenusn

[IpyuMeHATP TOHATHE CTENEHW C LENbIM I0KAa3aTeJIeM, BBIITOIHATH
npeoOpa3oBaHus BBIPAXKEHHM, COAEpKAUIUX CTENEHU C LEeNbIM MoKaszaTesieM (C
UCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIUH).

BhINONMHATE HECIOXKHBIE TOKIECTBEHHBIE MPEOOPAa30BaHUS PALMOHATIBHBIX
BBIPKEHUI HA OCHOBE MPABWII ICUCTBUI HaJ MHOTOWICHAMHU U areOpandecKuMu
JTpOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUYIIEH HA MHOKUATEIIN.

[IpumensTh MpeoOpa3oBaHUs BBIPAKEHHUM ISl PEIICHUs PAa3IWYHBIX 33434



W3 MATEMATUKH, CMEXKHBIX IPEAMETOB, M3 PEAIBHOM IIPAKTUKH.

Vpasnenus u nepagencmea

Pemats  JMHEWHbIE, KBaJApaTHbIE YypaBHEHHS (C  MCIOJIL30BAHMEM
CIpPaBOYHOM MH(OPMAIMU) M PAlMOHAILHBIE YPABHEHWS, CBOIALIMECS K HUM,
CUCTEMBI JIByX YPABHEHUH C IBYMs [IEPEMEHHBIMH.

[IpoBOAUTE TPOCTEMIIINE UCCIIEN0BAHUS YPABHEHUN M CHCTEM YPaBHEHUH, B
TOM YHUCJIE C IPUMEHEHUEM IpadMUECKUX TIPEICTABICHUH (YCTaHABINBATh, HMEET
JI1 ypaBHEHUE WM CHCTEMA yPABHEHUMI PELICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.)
C OMOpPOH Ha AITOPUTM YUEOHBIX JEHCTBUI.

[lepexoauTh OT CIOBECHOM (POPMYIMPOBKHM 3aJadM K €& anrebpamdecKoit
MOJENU C IIOMONIBIO COCTaBJIEHHS YyPAaBHEHUS WIM CHCTEMBI yPaBHEHUI,
MHTEPIIPETUPOBATE B COOTBETCTBHUH C KOHTEKCTOM 31491 MONTYYEHHBIN PE3YIIbTAT.

[IpuMEHATH CBOMCTBA YHMCIOBBIX HEPABEHCTB JUIS CPABHEHMS, OLICHKM;
pelarh JHHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW M WX CHCTEMBI; 1aBaTh
rpagUyYecKyl0 HMIUTFOCTPAIMI0 MHOXKECTBA PELICHUH HEPABEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynkyuu

OnepupoBaTh Ha 0a30BOM YpPOBHE (YHKIMOHAIBHBIE IOHATHS M S3BIK
(TEPMMHBI, CUMBOJIMYECKUE OOO3HAUECHHS); ONPEACIATh 3HAUeHHE (DYHKIMU IO
3HAUEHUIO apI'yMEHTA; ONPEAEIIATH CBOUCTBA (PYHKIMH 110 €& rpaduKy.

CtponTs rpaduky dneMenTapHbIx GyHKIMH Buta , Y = X4,y =X,y = [y,

Y= k; oOIuChIBaTh CBOMCTBa 4MCIOBOM (yHKIMM 10 €€ rpaduky (npu
X
HEO0OXOIUMOCTH C HAIIPABJISIFOIIEH MTOMOIIBIO).

9 KJIACC

Yucna u ébluucienus

CpaBHMBATH U YHOPSA0UYMBATH pAllMOHAJIBHBIE U UPPALlMOHAIBHBIC YUCTIA.

Bemonuare apudmernyeckue IEUCTBUS C palMOHAIBHBIMH  YHCIAMU,
coyeTas YCTHbIE M NHUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
MppalMOHAIBHBIMH YHCJIaMH.

Haxomute 3HaueHWss CTENEHEM C UEJIbIMU IIOKA3aTeIsIMU U KOPHEH;
BBIYUCIISITh 3HAYEHHS] YUCIIOBBIX BBIPAKCHUH.

OKpyriarh [€UCTBUTEIBbHBIE YHWCIIA, BBINOJHITH NPUKUAKY pPeE3yjbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

Ypaenenuna u nepasencmea

Pemare nuHENHbIE W KBaJpaTHbIC YPaBHEHUS, YPABHEHHS, CBOISILMECS K
HUM, IPOCTEUIITHE TPOOHO-pAIIOHATIHFHBIC YPAaBHEHUSI.

Pemars mnpocrenmme cuUCTEMBl IBYX JIMHEWHBIX YpPaBHEHUW C JABYyMS
IIEPEMEHHBIMU M CHUCTEMBI JBYX YpPAaBHEHUW, B KOTOPBIX OJHO YPaBHEHUE HE
ABJISIETCA IMHEUHBIM (110 BU3yaJIbHOU omope).

Pemare mpocteiiime TEKCTOBBIE 3aJaud alre0pandeckuM CrocoOoM ¢
MOMOIIBI0 COCTaBJICHUS YPABHEHUS WM CHUCTEMBl JIBYX YPaBHEHUU C JIBYMs
IIEPEMEHHBIMU.



IIpoBOaUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKUX MPEeACTaBICHUH (yCTaHaBIMBATh, UMEET
JY ypaBHEHHE UJIM CUCTEMA YPaBHEHUI PEIIEHMs, €CIH UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HM300pakaTh
pelIeHUE HEPABEHCTB HA YMCIIOBOM IPSAMOM, 3allMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX  HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIIOYAIOLIME KBAJpaTHOE HEPABEHCTBO; H300pa)xaTh pEIICHHE CHUCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C TOMOUIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3IUYHBIX 3a/a4.

Dynukyuu

Pacno3naBaTh (PyHKIIMM W3y4eHHBIX BUAOB. lloKa3piBaTh cXxemMaTHYECKU
pAacIoNo’KEHNEe Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB GyHKnud Buma: Y = KX,
y=kx+b,,y=ax®+bx+c,y=x3y = J/x» Y = k B 3aBHCHMOCTH OT 3Ha4eHHH

X
K03((PUIIMEHTOB; ONMUCHIBATH CBOWCTBA (PYHKITUH.

Crpouth 1 M300paxarb CXeMaTUYeCKU TpadUKy KBaAPATUYHBIX (DYHKIIWH,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh KBagpaTHUHYIO0 (GYHKLIHIO IO (POpMyJie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBaTh apu(pMETUUYECKYI0O W T€OMETPUYECKYIO MPOTPECCUU MpH
pa3HBIX CrocoOax 3aaHusl.

BbInonHATE  BBIYMCIEHUS C UCHOJb30BaHMEM (GopMya N-TO uieHa
apru(pMETUIECKON U TEOMETPUUYECKON MPOTPECCUil, CyMMBI MEPBBIX N WIeHOB (C
OIIOPOH Ha CIIPaBOUYHYIO HH(POPMALIHIO).

Pemate 3amauu, CBS3aHHBIE C YHUCIOBBIMHM IOCIEIOBATEIBHOCTIMH, B TOM
qucye 3a/1a4l U3 pealbHOM JKU3HU (C MCIOJIb30BAaHUEM KaJlbKYJISTOpa, LU(PPOBIX
TEXHOJIOTHUH).

IIJTAHUPYEMBIE ITPE/IMETHBIE PE3VYJIbTATBI OCBOEHU S

PABOYEM [TPOI'PAMMBI KYPCA «TEOMETPUS»

(ITO TOJAM OBYYEHMUA)

OcBoenune yueOHOro Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs JOHKHO OO€CIeuYnBaTh JOCTHIXKEHHUE CICAYIOMMNX MPEIMETHBIX
00pa3oBaTeNIbHbIX PE3YJIHTATOB:

7 KIIACC

Pacrio3HaBaTh W3y4YeHHBIE TEOMETpUYECKUE (UTYPBI, OIMPEACTATh HX
B3aMMHOE PAacCIOJIOKEHHE, H300pakaTh T'e€OMETpuyYecKkue (DUTypbl; BBITOIHSATH
YepTeXkKU MO YCIOBUIO 3amaud. M3MepsATh JMHEWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemiats 3a1a4u Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyr0 OIIEHKY JIMHEHHBIX W YIJIOBBIX BEIUYHH NPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Paznnuarh pa3mepbl 3TUX
OOBEKTOB 10 MOPSAJIKY BETUUHHBI.



CtpouTh YepTeXH K TEOMETPUYECKHM 3aJadyaM (C HCIIOJIb30BAHUEM
CMBICJIOBOM OIOPBI: HABOAIINE BOIIPOCHI U/UJIN aJITOPUTMA YUE€OHBIX 1EHCTBU).

Ilonb30BaTbCsd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh
IPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/au.

IIpoBOINTH OKA3ATEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

ITonb30BaTbCd NPU3HAKAMM PABEHCTBA IPSIMOYIOJBHBIX TpPEYTrOJbHUKOB,
CBOMCTBOM  MEIMaHbl, IPOBEACHHOW K  THUIIOTEHY3€  MPAMOYTOJIBHOTO
TPEYroJIbHUKA, B PEIIEHMH TIEeOMETPUYECKUX 3a7ad (C HCIOJIb30BaHUEM
3PUTENILHON HATJISIIHOCTH W/WJIH BEepOAIbHOM OTMOPHI).

Onpenenars NapaUieNbHOCTh MPSMBIX C TOMOLIBIO YIJIOB, KOTOpPbIE
oOpa3yeT ¢ HUMHU cekymasd. OnpenensTe NapajuieIbHOCTh MPSIMBIX C MOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OAHOM MPSIMOM A0 TOYEK APYTOU MPSIMOM.

Pewate 3a1aum Ha KjeT4aTol Oymare.

[IpoBOAUTH BBIYMCIEHUS M HAXOJIUTh YUCIOBBIE M OyKBEHHBIE 3HAYCHUS
yIJOB B TEOMETPUYECKMX 3aJadax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB M MHOIOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIpU
IIEPECEUCHUH JBYX NapaJUICJIbHBIX MPsAMBIX ceKyuledl. Pemate npakTudeckue
3aJ1a4u Ha HaXO0XJCHUE YIJIOB.

HMeTs npeacTaBiIeHnue O IOHATHE N'€OMETPUYECKOT0 MECTa TOYEK.

@opMyIMpPOBATh OINPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JAHAMETPA
OKPY’KHOCTH, TI0JIb30BAaThCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHSATH 3TH CBOWCTBA MPHU
peleHny 3aaa4.

OpueHTHpOBAaTBCS B TOHATUSAX: OINMCAaHHAsI OKOJIO  TPEYTrOJIbHUKA
OKPYXHOCTb, IEHTP OMUCAHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0A30BOM YpOBHE
(dakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA MEPECEKAOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEIWHHBIE MEPHEHAUKYISAPHI K CTOPOHAM TPEYIrOJIbHUKA
IIEPECEKAOTCS B OJJHOU TOUKE.

OpueHTUpOBaTbCA B TMOHATUAX M ONEpUpPOBaTh Ha 0a30BOM YpOBHE:
KacaTejibHasg K OKPY)XKHOCTH, T€OpeMa O NEPIEHAUKYJISIPHOCTH KacaTeIbHOM M
paguyca, IpOBEAEHHOTO K TOYKE KaCaHMUs.

HNmMeTp mnpencrasiaeHue O IMPOCTEHIIMX TI€OMETPUYECKMX HEPABEHCTB, HX
IIPAKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTIOCTPOCHUS € ITIOMOLIBIO LIUPKYJIS U
JINHEUKH.

8 KJIACC

PacriozHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HWX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUH T€OMETPUUECKUX 3a7ad.

OpuUeHTHPOBATHCA B MOHATHU — TOYKU MEPECECUEHUSI MEIMaH TPEYTroJIbHUKA
(LIeHTpa Macc) B pelIeHUHU 3aj1ad.

Brnanetrs noHsiTueM cpeaHel JIMHUU TPEYroJIbHUKA U Tpaneluuu, MPUMEHSTh
MX CBOMCTBAa IIPM PELUICHUU MPOCTEHMIIMX TE€OMETPUUECKHX 3anad. KMets
npeacraBieHue o teopeMe daneca U TEOpeMe O NPONMOPUHUOHAIBHBIX OTPE3Kax,
MPUMEHATh UX ISl PEIICHHs] MPAKTHYECKUX 3a/lady (C OMoOpoid Ha 3pPUTEIBHYIO
HarJsiTHOCTD).



[IpumeHATh mpU3HAKU MOAO0OUST TPEYTOJBLHUKOB B PEIICHUH HECIOKHBIX
reOMETPUYECKUX 3a/1aY.

[Tonb3oBaTbesa Teopemoit Iludaropa nns pemieHuss reoMeTpUUECKUX H
MPaKTUYECKUX 3a]1a4.

Brnagets mnoHATHAMHM CHUHYCAa, KOCHMHYyCa M TaHT€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroibHUKa. [10b30BaThCsl STUMU MOHITUIMU JUJIST PEIICHUS
MPaKTUYECKUX 33714 (IIPU HEOOXOJIUMOCTH C OMOPON Ha aITOPUTM MPABUIIA).

Beruucnars  (pa3auuHbiMM - criocoO0amu) (C OMOpoOM HaA CHPaBOYHYIO
nH(OPMAITUIO) IUIONMIAb TPEYTOJbHUKA M IUIOMIATH MHOTOYTOJBHBIX (UTYD
(m0JIB3YSICh, TJIe HEOOXOIUMO, KATBKYIATOPOM). [I[pUMEHSTh NOy4eHHBIE YMEHUS
B MMPAKTUYECKUX 3a/1a4ax.

Brnaners MOHSATHUSIMU BOUCAHHOTO M LEHTPAIBHOIO YIja, HCIOJIb30BaTh
TEOPEMBI O BIIUCAHHBIX YTiaxX, yIriax MEXAy XopJaMu (CEKYIIUMM) U YTiIe MEXIY
KacaTeIbHON M XOPAOU NpH PELICHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Binaners MOHATHEM ONMMCAHHOTO YETBIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUN MPOCTEUIIINX 3a/1a4.

[IprMeHATh MOMyYEHHBbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJENH U1l 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpPUMEHEHUEM TOJ00US W TPUTOHOMETPHUM (MOJB3YSACh, TJ€ HEOOXOIUMO,
KJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUECKHME (PYHKIUU OCTPBHIX YIJIOB, HAXOIUTh C HX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroibHUKA («peleHne
PSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISATOPA) JJIMHbI
Y YTJIbl [Tl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThes GopMyamMu IPUBEIACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXO0XJICHUS COOTHOIIEHUN MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMUYMHAMH (C OTIOPOM Ha CIIPaBOYHYIO MH(OpMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJISI HAXOKICHUS pa3IUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJbHUKOBY»), MPUMEHSITh WX TMpHU
pELIEHNH MPOCTEUIIINX TEOMETPUUECKUX 3a/1au.

Brnagers monHsTHSMH — mipeoOpa3oBaHMs  MOM00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. [Tonbp30BaThCs CBOMCTBAMH MO100MS MPOU3BOJIHHBIX
buryp, ymMeTb BBIYUCIATH JJIMHBI M HAXOJUTh YIUIbl Yy MOAOOHBIX ¢uryp (1o
AIrOpUTMY y4eOHBIX AehcTBUi). [IpuMeHaTh CBOMCTBAa MOA00MS B MPAKTHUECKUX
3a/layax. YMeTh NPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYkAIOILEM MHUPE.

[Tonb3oBaTbcsa TeopeMamu (MO BU3YaJbHOM OMOpPE) O MPOU3BEACHUU
OTPE3KOB XOPJI, O MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeJIbHOM.

[Tonp30oBaThCs BEKTOpaMu, MOHUMATh MX T€OMETPHUUYCCKUN W (PU3MUECKHI
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUYECKUX U (DU3NYECKUX 3ajad.
[IpuMEHSATH CKaJISIPHOE MPOU3BEAECHNE BEKTOPOB JJIsl HAXOXKJIEHUS JIJTUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HA IJIOCKOCTH, MNPHUMEHSTh €ro B
PELICHNH F'€OMETPUUYECKUX U MPAKTUYECKUX 3a/a4.

Brnaners NOHATUAMM NPaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYXKHOCTH,



JUIMHBI JIyTU OKPYKHOCTH M PaJMAHHOM MEphI yIja, YMETh BBIYUCIATH ILIOIIAb
Kpyra U ero yacteil (c omopod Ha crnpaBouHyro uHpopmaiuio). I[IpumeHsTH
MOJTYYEHHbIC YMEHHS B IPAKTUUECKUX 3a/1a4ax.

Haxonuth ocu (WM LEHTPBHI) CUMMETpUU (UTYp, TPUMEHSTH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MOMyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJENH U1l 3a/1a4 PEAIbHOW KU3HH U MMPOBOAUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TPUMEHEHHEM IMOAO00OMS M TPUTOHOMETPUUYECKUX (PYHKIHH (TOJB3YSICh, TIE
HEOO0XOMMO, KaJIbKYJIATOPOM).

I[NIAHUPYEMBIE ITPE/IMETHBIE PE3VJIbTATBI OCBOEHUA

[IPUMEPHOM PABOYEI ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U

CTATUCTUKA (ITO TOOAAM OBYUEHUA)

[IpenMeTHbIE pe3ylbTaThl OCBOCHUS Kypca «BepoATHOCTh M CTaTUCTUKA» B
7-9 Kaccax XapakTEepHU3YIOTCS CIACAYIOIUMHA YMEHUSIMH.

7 KIIACC

Yutare uHPOpMaIMIO, TPEACTABICHHYIO B TalnuIax, Ha JIMarpammax;
MPEACTABIATh JAaHHBIE B BUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatbie) W KPYroBble) MO MacCMBaM 3HA4YeHW (C HMCHOJIb30BaHUEM
3pUTEIBHON HAMSAHOCTH W/UIW BEpOAIbHOM OMOPBI).

OnuceiBaTh W UHTEPIPETUPOBATH  peajbHbIE  YHCIIOBBIC  JIAHHBIE,
Mpe/ICTaBICHHbIE B TA0JINIIAX, HA IUarpaMmmax, rpapukax.

OpueHTHpOBaThCS B MOHATHSIX M ONEPUPOBATH MMH Ha 0a30BOM YpPOBHE:
cpenHee apu(pMETHYecKoe, MeJIuaHa, HauOoJbllee W HauMEHbIIEe 3HAaYCHUS,
pa3mMax.

Nmers mnpencraBiieHHWE O CIy4YalHOM WM3MEHUYMBOCTH Ha IIPUMEpPAX ILIEH,
(bu3MYeCKUX BEIWYWH, aHTPOTIOMETPUYECKUX JIaHHBIX; UMETh IPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KIIACC

N3Bnekate u mpeoOpa3oBbIBaTh MH(POPMAIIMIO, MPEACTABICHHYIO B BUJC
Tabnuil, quarpamMm, rpaduKoB; MPEACTABIATh JaHHBIC B BUAC TAOIUIl, AHArpamM,
rpadukos.

OnuceiBaTh MOCJIE€ COBMECTHOTO aHaldu3a JaHHbIE C  TOMOUIBIO
CTATUCTUYECKUX TIOKa3aTeJeh: CpelHUX 3HAYeHUW U Mep pacceuBaHus (pa3max,
JMCTIEPCUSI M CTAaHAAPTHOE OTKJIOHECHHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITHUM, B TOM YHUCIIE
Mo pe3yibTaTaM HM3MEPEHHM M HaOMIOJeHUNM (C HCMOJIb30BAHUEM 3pUTEIbHOU
HaIJISAHOCTH W/WIU BepOaabHOM OTIOPHI).

Haxonuth BeposSITHOCTH CITydalHBIX COOBITUN B OMBITAaX, 3HAsS BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCIE€ B ONBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C UCTIOJIb30BAHUEM 3PUTEITHLHON HATIJISTHOCTH W/WTU
BepOaIbHOI OMOPHI).

Nmets mpencraBieHrne O rpadUyecKUX MOJEISIX: JEPEBO CIy4aiiHOTO



IKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBAs PAMast.

OmnepupoBaTh NOHATUSAMHU Ha 0a30BOM YpOBHE: MHO>KECTBO, IIOJJMHOKECTBO;
BBIMIOJHATh  ONEpAalMd  HAaJ  MHOXKECTBAMHU: OOBEIUHEHHE, IEpECEUEHUE,
JIOTIOJIHEHUE; TIEPEUUCIIATD 2JIEMEHTHI MHOXKECTB; IPUMEHATh CBOMCTBA MHOYKECTB
(c MCTIIOJIB30BAHNEM BU3YaJIBHOM OIIOPBHI).

HmeTp npeacTaBiieHUE 0 rpaguuecKoM MpEeACTaBIEHUE MHOXKECTB U CBsI3el
MEXIy HUMU JUI1 ONMCAHUS MPOLECCOB W SBJICHUN, B TOM YHUCIIE IIPU PELICHUHU
3aJ1a4y U3 APYyIruX y4eOHbIX MPEAMETOB H KYpPCOB.

9 KJIACC

W3Bnekatb u mpeoOpa3oBbIBaTh HHPOPMAIMIO, MPEACTABICHHYIO B
pa3NMYHBIX MCTOYHMKAaX B BHJE TaOJUL, IuUarpamm, rpauKoB; NpPECTaBIATH
JaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukosB.

Pemarp npocreiinme 3anaud OpraHU30BaHHBIM NEpPeOOpOM BAPUAHTOB, a
TaK)Ke C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Wmetp npeactaBieHue 00 ONMUCATENbHBIX XapaKTEPUCTHKAX JJIsi MACCHBOB
YUCJIOBBIX JIAHHBIX, B TOM YHCJIE CPETHUE 3HAUCHMSI U MEPBI paCCEUBaHUS.

HaxoauTs 4acTOThl 3HaYEHUI U 4aCTOTHI COOBITHS, B TOM YHCJIE MOJb3YSCh
pe3ysbTaTaMu  NpPOBEAEHHBIX H3MEpeHUH U HalOmoAeHuid (c  omopoil Ha
CIIPaBOYHYIO HH(OPMAITHIO).

Haxonutb BEpOSATHOCTH CIIy4allHBIX COOBITMI B M3YUYEHHBIX ONBITAX, B TOM
YHUCJI€ B OMbBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAHUN bepHyIun.

NmeTp mnpencraBiieHHE O CIIy4YalHOW BEIWYMHE W O PaACHpENCICHUN
BEPOSATHOCTEM.

NMerh mnpeacTaBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOIE U OOIIECTBE.
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