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[NHOACHUTEJIbHAA 3AIINCKA

[Ipumepnass pabouast mporpamma IO MaTeMaTHKe sl OOy4yarolUXcs ¢
3aJIep>KKOM mcuxudeckoro pasButus (manee — 311P) Ha ypoBHE OCHOBHOIO 00I1IIE€TO
oOpa3oBaHusi TIOATOTOBJIEHa Ha oOcHOBe {DeAepaldbHOTO TOCYIapCTBEHHOTO
0o0pa3oBaTeNbHOIO CTaHJAapTa OCHOBHOro oOmiero o6pasoBanus (IIpukas
Munnpocsemienus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBom toctuunu Poccuiickoit @eneparuun 05.07.2021 r., per. HOMep
64101) (manmee — OI'OC OOO), IlpumepHoil aganTUPOBAHHOW OCHOBHOM
o0Opa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa30BaHMs OOy4YarOIIUXCS C
3ajiepkkoi mcuxudeckoro passutus (nanee — [TAOOIT OOO 3I1P), [IpumepHoit
paboueil mporpaMMbl OCHOBHOTO  00IIEro 0O0Opa3oBaHHsl 1O  MPEAMETY
«Maremarukay, [IpuMepHO# porpaMmMbl BOCITUTAHUS, C YIETOM paclpeIeIEHHBIX
no  KjlaccaM  MpoOBEpsieMbIX  TpeOOBaHMW K  pe3yldbraraM  OCBOEHUSA
AnanTupoBaHHON OCHOBHOM 00pa3oBaTeNIbHOM MPOTpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHusi 00ydarolIUXCs C 3aJePXKKOM IMCUXMYECKOro pa3Butusa. B paboueit
mporpaMMe y4TE€HBI WJIeU W ToJIokeHUs1 KoHIenuu pa3BUTHS MaTEMaTHYECKOTO
obOpazoBanus B Poccuiickoit deneparnum.

O6mas xapakrepucTuka yueOHoro npeamera «MareMaTuka

VYyeOnpiii mnpenmer «MaTemaTHKa» BXOAWT B TNPEIMETHYIO 00JacTh
«Marematuka u uHpopmaTrka». OH COCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBLHOMN
KYyJABTYpPbl U JIOTUUECKOTO MBIIUIEHUS, (POPMUPOBAHHIO YMEHHUS IMOJIb30BATHCS
aJIrOpUTMaMHM, a TaKXKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
noBCeHEBHOM >km3HM oOydaronuxcss ¢ 3[IP. V4ueOHplli mpemMer pa3BUBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIIMOHAJIBHYIO TPaMOTHOCTD,
YMEHHS  BOCIPUHHMMATh M  KPUTUYECKH  aHAIM3UPOBaTh  WHOOPMAIIHIO,
NPEICTABIICHHYIO B PA3IMYHBIX (pOpMax.

OOyuenne MareMaTuke Aa€T BO3MOKHOCTH Pa3BUBaTh y OOYYaIOIIUXCS C
3[IP TOYHylO, palUMOHAIBHYIO W WH(POPMATHBHYIO pe4Yb, YMEHHE OTOWpAaTh
HanOoJee MOIXOMASIINE SI3bIKOBBIC, CHMBOJIWYECKHUE, TpaduyecKue CpecTBa s
BBIPAKEHUS CYKJICHUI U HAIJISITHOTO UX MPE/ICTABICHMUS.

Heo0xonuMpIiM KOMIIOHEHTOM OOIIIEH KYTbTyphl B COBPEMEHHOM TOJIKOBAHUH
ABISIETCS  OOIee 3HAKOMCTBO C METOJAaMHM IO3HAHUS JIEWCTBUTEIBHOCTH,
MpEACTaBICHUE O TMpEeAMETEe U METoAaxX MaTeMaTHKU, UX OTIUYUNA OT METO/IOB
JIPYTUX €CTECTBEHHBIX W T'YMAHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX MPUMEHEHHS
MaTeMaTUKH JJisl PElICHUs] HAy4YHbIX WU MOPUKIAAHBIX 3a7ad. TakuM oOpazom,
MaTeMaTndeckoe oO0pa3oBaHWE BHOCHT CBOM BKiIaa B (GOPMUPOBAHUE OOIICH
KYJIBTYpbI YEJIOBEKa.

N3yueHne mareMaTHKH TaKXe CIOCOOCTBYET ACTETUUYECKOMY BOCTUTAHUIO
YeJIOBEeKa, MOHUMAHUI0 KPacoThl M M3SIIECTBA MAaTEMATUUYECKUX PACCYXKICHUH,
BOCIIPUATHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.

[Iporpamma otpaxkaet cojepkaHue oOyuyeHusi npeamery «Marematuka» c
y4eTOM  OCOOBIX  00pa3oBaTelibHBIX  MOTpeOHOCTEM  oOydaromuxcsi ¢



3IIP.OBnanenne  ydyeOHbIM  mpeamMeToM  «Maremartuka»  HpeacTaBIIeT
OMPENICNICHHYI0 CIOXHOCTh s ydamuxcs ¢ 3[IP. ¥V oOywaromuxca c 3IIP
HauOojiee BBIPAXKEHBI OTCTABAaHUA B PA3BUTUU CIOBECHO-JIOTMYECKUX (opMm
MBIIIUICHUSI, TO3TOMY  aOCTpakTHbIE M  OTBJICUCHHBIE  KATETOPUU UM
TPYAHOIOCTYNHBI. B TOXe BpeMms mpu creuuaibHOM OOy4YeHHHM OOydaroliuecs
MOT'YT BBIMIOJIHATH 3aJaHusl Mo airoput™My. OHU BOCIPUMMYKBEI K TTIOMOIIIH, MOTYT
BBITIOJIHUTh TIEPEHOC HA aHAJOTUYHOE 3a/JlaHuEe YCBOCHHOTO CIIOC00a pelleHHUs.
CHIKEHUE pa3BUTHUS MBICIUTEIBHBIX OMNEpaluidi U 3aMeIJICHHOE CTAHOBJICHHE
JIOTUYECKUX  JCWCTBUM  NPUBOAAT K  HEIOCTAaTOYHOW  OCMBICIEHHOCTH
COBEpIIAEMbIX YUYEOHBIX JEUCTBUU. Y O0OydYarOIIUXCS 3aTPYyJAHEHBI CYETHBIC
BBIYKCJICHUS, TTPOU3BOJUMBIE B yMe. B MUCHMEHHBIX BBIYUCICHUSX OHH MOTYT
IpOIyCcKaTh OJHMH U3 MPOMEXKYTOUHBIX ImaroB. [lpu paboTe C YUCIOBBIMU
BBIPOKCHUSIMU, BBIUUCICHHEM WX 3HAYEHUs] MOTYT HE YACP>KUBATh MPaBUIbHBIN
nopsiiok aevicteuil. [lpu ynporienun, npeoOpa3oBaHUU BBIPAKEHHUM ydaluecs C
3[IP He MOryT CaMOCTOSITEIBHO TPUHSITH PEHICHWE O TMOCIEI0BATEILHOCTH
BBITIOJIHEHUS JIeUCTBUN. KOHKPETHOCTh MBIIIJIEHUS OCIIOKHSET YCBOSHHSI HaBBIKA
pelieHrs ypaBHEHUH, HEPABEHCTB, CHUCTEMbl ypaBHeHUU. MM MamogocTyrHo
COBEpIICHUE 00PAaTUMBIX OTIEpAITUH.

Huzkuii  ypoBeHb pa3BUTHsI JIOTHYECKHX OIEpaluii, HEIO0CTaTOYHAs
00OOIIIEHHOCTh MBIIIJICHUS 3aTPYAHSAIOT H3ydeHUE TeMbl «DyHKIUW»: TpHU
onpefieNieHn (YHKIMOHAIBHOW 3aBUCMMOCTH, TpPH OIKMCAHUU TpadUuUecKoit
CUTYyallud, UCIOJIb3yd T'€OMETpUYECKU, anredpandeckuii, (QyHKIIHMOHAIbHBIN
a3pIku. Hepenko ywaniuecss He BUAST Pa3HUIBI MEXAY 00JIaCTBbIO OMpeeiIeHUs
GbyHKIMY ¥ 00J1aCThIO 3HAUYCHUM.

Pemenue 3amau conpspkeHO ¢ TPYIHOCTAMU OOPMIIEHHUS KPaTKOM 3ammcH,
OpPOBEACHUSI  aHAJIM3a  YCJIOBUS  3aJayd,  BBIACJICHUS  CYIIECTBEHHOTO.
O6yuaroruecss ¢ 3IIP 3aTpynHsitoTcs chaenath YMO3aKIHOUEHHE OT OOIIero K
YaCTHOMY, HEPEJKO BBIOMPAIOT HEPAIMOHAIBHBIE CIOCOOBI PEIICHHs, WHOTIA
OTPaHUYMBAIOTCS MAHUIYJISIUUSAMU C YUCIAMU.

[Ipu wu3yueHuum reomeTpuyeckoro wmarepuana oOyuatommecs ¢ 3I1P
CTaJKUBAIOTCS C TPYIHOCTBIO  JIeNIaTh  JIOTUYECKUE  BBIBOJBI, CTPOUTH
MocJe0BaTeNbHbIe  paccyxaeHus. HempouHble 3HAaHUA OCHOBHBIX TEOPEM
r€OMETPUU TMPUBOAUT K OMMUOKaM B pEHICHUH TEOMETPHUUECKHX 3ajad.
OO6yuaromuecss MOTYT TOJIMEHUTH (POPMYITY, HEIPABUILHO MPUMEHUTDH TeopeMy. K
CEephE3HBIM OIIMOKaM B pEIICHUHM 33734 HIPUBOASIT HEJOCTATOUYHO Pa3BUTHIC
MIPOCTPAHCTBEHHbIE MPEJCTaBICHUS. IM CII0KHO BBIMOJHUTH YEPTEK K YCIOBHUIO,
B MMCbMEHHBIX pab0TaX OHU HE MOTYT MIPUBECTH OOBICHEHUE K UEPTEKY.

ToyHocTh 3amOMHHAHUST W BOCHPOM3BEACHHS Yy4eOHOro Marepuana
CHW)KCHBI 110 MPUYHHE CI1a00CTH MHECTUYECKOW NEATEeTbHOCTH, CYXKEHHUS 00bemMa
namatu. OOyuarommumcst ¢ 3[IP TpeOyercss Oonbiie BpeMEHH Ha 3aKpericHHUE
Marepuana, akTyaau3alus 3HaHUI 10 0nope NpHu BOCHPOU3BEICHHUH.

Jlns  mpeojioneHuss TPYAHOCTEW B H3YYEHMM Y4YeOHOro mpeameTa
«MaTtemaTuka» HeoOXoauMma ajanTanus oObeMa U xXapakTepa YdeOHOro
Marepuanga K I[IO3HaBaTeIbHBIM BO3MOXXHOCTAM ywamuxcs ¢ 3[IP. Cnenyer
y4ueOHbIM MaTepuas NPENoJHOCUTh HEOOJBIIUMH MOPUHUAMH, YCIOXKHSIS €ro



MOCTENEHHO, HW3bICKUBAaTh CIOCOOBI aJalTallud TPYIHBIX 3aJlaHUl, HEKOTOpHIE
TEMbl [aBaTb KaK O3HAKOMUTEIIBHBIC; WCKIIOYaTh OTHECIbHBIE TPYIHBIE
J0Ka3aTe/IbCTBA; TEOPETUYECKUN MaTepHUall peKOMEHAYETCS U3y4aTb B IIPOLIECCE
IIPAKTUYECKON JIESITENBHOCTH MO peEmeHuo 3aaad. OpraHudyeckoe €IuHCTBO
[IPAKTUYECKON W YMCTBEHHOW JEATEIIbHOCTH Y4YalMXCS Ha YPOKaX MaTeMaTUKHU
CIIOCOOCTBYIOT ~ IPOYHOMY M CO3HATEIIbBHOMY  YCBOCHMIO  Oa3HCHBIX
MaTeMaTUYECKUX 3HAHUN U YMEHUM.

Hean u 3apa4n u3yyeHus ydeOHoro npeamera «MaremaTuka»
[IpuopuTeTHBIMU Yyenamu 00ydeHus MaTeMaTuke B 5—9 Kiaccax sBIISIFOTCS:

*  (¢opMHpOBaHHE IIEHTPAJIbHBIX MaTEMaTUYECKUX TOHATUNU  (YHUCIO,
BEJIMYMHA, TeoMeTpuueckas Gurypa, nepeMeHHas, BEpOITHOCTh, (YHKIIHS),
o0ecrneynBaroluX NPEeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTH4eCKOro
obOpazoBanus ooyuqaromuxcs ¢ 3I1P;

* nonBeneHue odOydarommxcs ¢ 3[IP Ha moctymHOM [ HUX ypOBHE K
OCO3HAaHMIO B3aUMOCBSI3M MATEMATUKU M OKPYXAIOIIEro MUpa, OHUMaHUE
MaTeMaTHUKH KaK YacTH OOIIEH KyIbTypbl YEJIOBEYECTBA;

"  pa3BUTHE  UHTEUICKTYaJdbHBIX M  TBOPYECKUX  CIOCOOHOCTEH
obOyuaroruxcst ¢ 3I1P, mo3HaBareabHON aKTUBHOCTH, HMCCIIEIOBATEIBLCKUX
YMEHUN, KpUTUYHOCTH MBIILJICHUsI, THTEPECa K U3YYCHUI0 MAaTEeMAaTHUKH;

*  ¢dopmupoBaHue (YHKIMOHATBHOM  MaTeMaTHUYEeCKOW  T'PaMOTHOCTH:
YMEHHS pacro3HaBaTh MPOSBICHUS MaTeMaTUYECKUX MOHATHHA, 0OBEKTOB U
3aKOHOMEpPHOCTE B pEAJIbHBIX JKU3HEHHBIX CUTYalUSIX W TNPU H3YYCHUU
IpPYTUX  y4eOHBIX  TPEIMETOB,  MPOSBICHHS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POPMYIHPOBATh X HA SI3bIKE MAaTEMaTHKW M CO3[aBaTh
MaTeMaTUYECKUE MOJIENIH, MPUMEHSATh OCBOCHHBIN MaTeEMaTUUECKHUI anmapaT
JUIsl pELICHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3a]a4, WHTEPIPETHUPOBATH U
OLICHUBATh MOJIYYEHHBIE PE3YIBTATHI.

JlocTrkeHune 3TUX 1ejieil 00ecreynBaeTCsl PEIICHHEM CIIEeAYIOINX3a0ay.:

*  (dopmupoBars y obydaromuxcsi ¢ 3[IP HaBbikM yueOHO-TIO3HABATEIbHOU
JESTENBHOCTH: IUIAHWPOBAHWE pabOThI, TOWUCK palMOHAIBHBIX TyTEH ee
BBITIOJIHEHUSI, OCYILIECTBICHUS CAMOKOHTPOJIS;

"  crmocoOCTBOBaTh MHTEIJICKTYaIbHOMY Pa3BUTUIO, (HOPMHUPOBATH Ka4eCTBa,
HEOOXOUMBbIE YEJIOBEKY [IJIsi TOJHOIEHHOW J>KM3HH B COBPEMEHHOM
oOIecTBe, CBOWMCTBEHHBIE MAaTEMAaTUYECKOM NEATETLHOCTH: SICHOCTH U
TOYHOCTA  MBICIHM, HWHTYULHUH, MPOCTPAHCTBEHHBIX MPEACTABICHUI,
CIIOCOOHOCTH K MPEOJOJIEHUIO TPYIHOCTEM;

*  (opMHupOBaTh KIFOUEBHIE KOMIIETEHIIMN yYalIUXCs B paMKaxX MPEeIMETHOMN
obnactn «Maremaruka u nHQOpPMATHKAY;

"  pa3BUBATh MOHATUIHOE MbIIUICHUS oOy4datomuxcs ¢ 311P;

"  OCYLIECTBISATH KOPPEKIUIO MMO3HABATEIBHBIX MPOLIECCOB OOYYAIOIIMXCS C
311P, HeOOXOMUMBIX /1JI1 OCBOCHUSI IPOTPAMMHOI0 Marepualia 1o yueoOHoMy
peaMETY;



"  [peaycMarpuBaTb  BO3MOXKHOCTh  KOMIIEHCAllMM  0Opa30BaTEIbHBIX
Ne(UIHUTOB B OCBOCHHM MPEALIECTBYIOLIETO MPOrPaAMMHOIO MaTrepuaia y
oOyyatomuxcs ¢ 3[1P u HegocTaTkOB B UX MareMaTuyeCcKOM pa3BUTHUH;

*  cdopmMupoBaTh yCTOMYMBBIN HHTEPEC yUAILIUXCS K IPEIMETY;

"  BBIABJIATH U Pa3BUBATh MAaTEMaTUUYECKUE U TBOPUECKHUE CIIOCOOHOCTH.
OcHOBHBIE IMHUM COAEpKaHUs Kypca MaTeMaTuku B 5—9 knaccax: «HYucna u

BbIUMCIIEHUA», «Anredpa» («AnreOpandyeckue BbIPAKEHUSN», «YpaBHEHHUS U
HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («l'eomerpuueckue Qurypsl u Hx
cBoiicTBay, «l3MepeHHe TEOMETPUYECKUX BEJIMYUHY»), «BeposTHOCTh W
CTaTUCTUKA». J|aHHBIEC JIMHUHU PAa3BUBAIOTCS NapajlIesIbHO, KaXK/1asi B COOTBETCTBUH
C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBHUCHMO OJHA OT ApPYroil, a B TECHOM
KOHTakTe M B3auMmoelcTBuU. Kpome »3Toro, ux oObeIUHSAET JOruyecKas
COCTaBJISIONIAs, TPAAULIMOHHO MpUCYLIas MaTeMaTUKE W IPOHU3BIBAIOIIAS BCE
MaTeMaTuyeckue Kypcbl U coaepkareibHble JUHUU. CPOpMyIUpOBaHHOE B
®denepaabHOM TOCYIaApPCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE OCHOBHOTO OOMIETO
oOpa3zoBaHusi TpeOOBaHUE «yMEThb OIEPUPOBATH MOHATUIMH: ONpEIEICHHE,
aKkcHoMa, TEOpeMa, JOKa3areJbCTBO; YMEHUE PACNO3HABATh MCTUHHBIE U JIOXKHBIE
BBICKa3bIBaHUs, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTpPUIIAHUSl BBICKA3bIBAHUW» OTHOCHUTCS KO BCeM KypcaM, a (OpMHpOBaHHE
JIOTUYECKUX YMEHHMM pacmpeneseTcss Mo BceM ronaM oOyueHHs Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUS.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM
ocoeHus: IIpumepHoit paboueld mNporpamMmbl, pacnpeneia€éHHbIM 10 TolaM
oOyuyeHusi, CTPYKTYPHUPOBAaHO TaKUM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMITHAIBHBIM BOIIpocaM oOyuaroniyecs: oOpaniaiuch HEOAHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMaTUYECKUMHU TMOHATHSAMU W HaBbIKAMU  OCYIIECTBISIOCH
MOCJIEI0BATEIbHO u MOCTYNATENbHO, c COOTIOIEHUEM MPUHIHUIIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYAJIUCh B OOIIYI0 CHUCTEMY
MaTeMaTH4YeCKuX npeacTapiaeHuil ooydarommuxcs ¢ 3I1P, pacmmpsis u yryomnss eé,
o0pasysl NMpOYHBIC MHOXECTBEHHBIE CBI3M. OOIME IMEeNIH H3Y4eHHS Y4eOHOTO
npenmera «Maremaruka» mpencTaBieHbl B [IpumepHoit paboueit mporpamme
OCHOBHOTO 0011IeT0 00pa30BaHMUS.

Oco0ennocT oTOOpa M aJanTauvMu y4e0HOro marTepuaja 1o
MaTeMaTHKe

OOyuenne ydeOHOMY mpeameTry «MaremaThka» CTPOUTCS Ha CO3JaHUU
ONTUMAJbHBIX YCJIOBUH JJI1 YCBOEHHUS MPOTPAMMHOI0 Marepualia o0y4aromuMucs
c 3IIP. bonpmoe BHuUMaHuWE yaenseTcs OTOOpY y4yeOHOro wmarepuaia B
COOTBETCTBUM C MPUHLMUIIOM JOCTYIMHOCTH NHPH COXpaHEHHUU oO1Iero 0a3zoBOro
YPOBHS, KOTOPBIN JOJDKEH TI0 COAEPIKAHUIO M 00beMy OBITh aaiTUPOBAHHBIM JIJIS
oOyuaroruxcst ¢ 3[IP B cOOTBETCTBUM € HX OCOOBIMU 0OOpa3OBaTEIbHBIMU
notpebHocTsIMU. ClieyeT OOJeryuTh OBJAJICHHE MaTepuaioM OOY4arOUIUMUCS C
3I1IP mocpencTtBoM €ro JeTajbHOr0 OOBSICHEHUSI C CHUCTEMAaTHYECKUM IOBTOPOM,
MHOTOKPaTHOW TPEHUPOBKM B NPUMEHEHUM 3HAHUW, UCHOJb3yd IPUEMBbI
aKTyaln3aluuu (BU3yajibHas Oropa, namsTka).



[Ipumepnas  mporpaMmMa  OpPEAyCMarTpuUBAET  BHECEHUE  HEKOTOPBIX
W3MEHEHUN: YMEHBIIEHHE O00beMa TEOPETUUYECKUX CBEIACHUN, BBIHECECHUE
OTHEIBHBIX TEM WIM IeJNbIX pa3fejloB B Marepuaibl s 0030pHOTO,
O03HAKOMUTEIBHOTO U3YUYEHHUS.

HN3menenus nporpammsbl B 5-9 kiaccax

Mamemamuka ¢ 5 u 6 knaccax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS HM3y4aTh CIEAYIOIIME TEMBbI:
«Pumckass mymepauusi», «PaBubie durypw», «lumunap, konyc, map», «KyOw,
«lIpsmoyroneHbll  mapauienenuneny, «llepememienue 10  KOOpAWHATHOU
npsaMoiy, «Moaynb unciiay, «HucioBbie MPOMEKYTKNY; «Macitad» (n3ydaercs B
kypce «['eorpadus»); «M300paxkeHne reomeTpuueckux (GpUryp Ha HEIMHOBAHHOU
Oymare C WCMOJb30BAaHUEM IUPKYJS, JWHEWKH, YTOJbHHKA, TPAHCIOPTUPAY,
«ImuHa  okpyxHoctw», «lIlmomane kpyra», «llapamnensHbie mOpsiMbIEY,
«Ilepnenaukymnsipabie psiMbiey», «OceBasi U IEHTpajIbHass CHMMETPUMNY (U3y4aeTCs
B Kypce reomerpuu); «beckoHeuHble TEPUOAMYECKUE JECSITUYHBIE JpPOOH.
JlecsTuuHoe mpubanxeHne 0ObIKHOBEHHOH ApoOu» (M3ydaeTcsi B Kypce anreOpsl).

Crenyer yMEHBIIUTh KOJIWYECTBO YACOB Ha CleIyIOIIME TeMbl: «PemieHue
JIoruueckui 3amau», «JlimHa orpeskay, «lllkambpy, «PacnpenenuTenbHbld 3aKOH
YMHOXEHUS», «3aluch TPOU3BEACHUA C OYKBEHHBIMH  MHOXXHUTEISIMU,
«ITocTpoenne koHpUTypalMil U3 YaCTeH MPSIMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOM
u kiuetdaton Oymare», «J/lemurenu wu kpartHble. [Ipu3HaKu JEeITUMOCTHY,
«Haunbonpmumii o0mMi nenuTenb W HauMeHbInee oOiiee KpatHoe. JlenmMocThb
CyMMBI U TIpousBeacHuUs». «llpuBegeHne ApoOM K HOBOMY 3HAMEHATEIIO»,
«HaxoxaeHue 4acTu 1eJI0oro U LEoro Mo ero yactn». «OKpyrieHne NeCITUUHbIX
npobOeit». «Pemenune 3amad  mepeOOpOM  BCEX  BO3MOXKHBIX  BapHaHTOBY.
«CocTaBieHre OYKBEHHBIX BBIPOKECHUN 110 YCJIOBHIO 3a/1aun». BeicBOOOIMBIIMECS
Jachkl MOYKHO HICTIOJI30BaTh Ha MTOBTOPEHHE (B Havaje U KOHIE y4eOHOro roja), Ha
u3ydeHue HaumOoyiee TPYAHBIX M 3HAYMMBIX TeM: B V Kjacce — Ha pCIICHHE
ypaBHEHUM, TPHUBEJECHUE APOOH K HOBOMY 3HAMEHATEIIO, YMHOXKEHUE M JCICHUE
JNECATUYHBIX JpoOei, wu3MepeHue yrioB;, B VI Kkmacce — JeHCTBHS ¢
MOJIOKUTEIBHBIMA W OTPHUIATEIILHBIMU YUCIIAMH, PEIICHUE YPABHEHUM, CI0KEHHUE
M BBIYUTAHHE YHCEI, COJCPXKAIIUX MEIYI U IpPOOHYI0 YacTh, HA YMHOXCHHUE U
NereHne OOBIKHOBEHHBIX IPOOCH.

Anzeopa
B 03HaKOMUTENBHOM IUTaHE PEKOMEHIYETCS H3Yy4YaTh CICIYIOIIUE TEMBI:
«ppaumoHanbHbie qyuca. JlelicTBUTENIbHBIE qyuycia, «CpaBHEeHHE

JCHCTBUTENBHBIX YHCEN, apu(METUYECKHE JCUCTBUS C JEHCTBUTEIHHBIMH
yuciammy», «HaxoxaeHue mnpuUOIMIKEHHBIX 3HAYEHUN KBaJpaTHOTO KOPHS,
«Teopema Buera», «Pemenuss ypaBHEHHI TPETbE W YETBEPTOM CTENECHEU
paziokeHueM Ha MHOKUTEN», «DyHkus y =VX u ee rpadux», «[lorpemnocTts n
TOYHOCTH MPUOIKEHUS», «HeTHble W HedeTHble QyHKIuH», «DyHKIUS y=x"»,
«Dyukius y= ax?, ee rpaduk u coiicta. I'papuku GpyHkuuii y= ax? + n u y=a(x-
M)?, «YpaBHEHME C JBYMs IePEMEHHBIMU U ero rpadukx», «'paduueckuii crocob
pelieHrs CHUCTeMbl YypaBHEHMI», «M300pakeHune uieHOB apu(MEeTHYECKOW U



F€OMETPUUYECKOU MTPOrPECCUM TOUYKAMU HAa KOOPAMHATHOU IJIOCKOCTU. JIMHENHBIN
Y DKCIIOHEHIMAIBHBIN pOCT. CI0KHBIE IPOLEHTHI».

CrenyeT yMEHBIIUTh KOJIMYECTBO YAacOB HA HM3ydyeHHE TeM: «DPOopmylibD»,
«JloKkazaTenbCTBO TOXKAECTBY, «JIMHEHHOE ypaBHEHHE C IBYMSI HEU3BECTHBIMU),
«'paduk nuHeHOro ypaBHEHUS C JByMs nepeMeHHbIMH», «['paduueckoe
pElLlICHUE JUHEUHBIX YPAaBHEHUM M CHUCTEM JIMHEWHBIX ypaBHEHHUI», «(CBOWCTBa
KBaJPAaTUIHOU (PYHKIIHK.

BricBoOoiuBIIMECS Yackl PEKOMEHIYETCsl MCHOJIb30BaTh: JUIsl JIydllen
npopaboTKu HamboJiee BaXHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemienue
cucTeM ypaBHeHUI», «CoBMeCTHbIE JAeHCTBUS ¢ ApoOsimu», «llpuMenenue
CBOICTB apr(PMETHUYECKOTO KBaAPATHOTO KOPHS»; HA IOBTOPEHHUE, PEIlICHHE 3a/1ad,
npeoOpa3zoBaHUE BRIPAKEHUH, a TAKKE Ha 3aKpeIJICHUE U3YYEHHOI0 MaTepuania.

I'eomempus

CrenyeT OCHOBHOE€ BHHMMAaHHE YACIUTh MNPAKTUYECKOW HAIMPABICHHOCTH
Kypca, WCKJIIOYMB M YIOPOCTHB HAWOOJEe CIOXKHBIA JJII  BOCHPUSITHS
TeopeTuyeckuid Marepuan. Ha ypokax reomeTrpuu HEOOXOIUMO MaKCHUMAIbHO
UCIIOJIb30BaTh HAIJISIIHBIE CPEJICTBA 00yUYeHHUs, OOJIbIIE MPOBOIUTEH MPAKTHUYECKUX
paboT ¢ ydamuMmucs, pemats 3agaui. CTpOUTh pelrieHue 3aad Ipu MOCTOSTHHOM
oOpalieH’H K HarJIsiTHOCTH — PUCYHKaM U YepTekKaMm.

O3HakoMUTENBHO JaTh TeMbl: «TeopeMbl M [10Ka3aTEIbCTBO. AKCHUOMBI»,
«/lokazatenbcTBO OT MNPOTUBHOrO», «CyIIEeCTBOBAHWE U EIMHCTBEHHOCTH
NEPIICHAUKYJIISIpA K NpAMO», «MeToa reoMeTpuyeckux Mect», «MeTos yaBOeHHs
Menuanbe, «Teopema daseca u TeopemMa O IPONOPLUOHAIBHBIX OTPE3KaAX»,
«llentp macc tpeyronbHHKa», «3MeHeHHE TPUTOHOMETPUUECKUX (YHKUIUMA TPH
BO3pacTaHUM yrua», «PopMynsl [Js pPaguyCcoB BIIMCAHHBIX M OINMCAHHBIX
OKPY’KHOCTE€W  NPABUJIBHBIX  MHOTOYI'OJIBHUKOB», «YPaBHEHHE  MPSIMON»,
«/IBmxxenue», «CBoiicTBa IBMXKEHU», «Teopema 0 MpoU3BEIEHUHN OTPE3IKOB XOP/I,
TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYIIHNX, TEOpEMA O KBaAPaTe KaCcaTeIbHOW.

CrnenyeT yMEHBIINTh KOJIMYECTBO YaCOB Ha U3ydyeHUE TeM: «CUMMETPUYHbBIC
¢urypsl. OCHOBHBIE CBOMCTBA OCEBON CUMMETpUN», «LleHTpasibHasi CUMMETPHSI»,
«ITapannensubiii mepeHocy», «IloBopot», «IIpeobpazoBanme momobus. [logoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33Ja4l HA IOCTPOCHHUE C MOMOILBIO
LUPKYJISI U JIMHEUKH», «JlekapTOBbl KOOpAMHATBI HA IUIOCKOCTW», «Pemenue
TPEeYroJlbHUKOBY, «Ilomobue Gpurypy.

BricBoOOIMBIIIMECS YaChl UCTIONB30BATh HA PEIICHHE 3a/1a9 U TOBTOPEHUE.

Bepoamnocmb u cmamucmuka

B cBsi3u ¢ Tem, 4TO MaHHBIN Kypc BBI3BIBA€T HAMOONBIINE CIOXKHOCTU IS
obOydarommxcs ¢ 3I1P, cBsizaHHBIE CO CHM)KCHHBIM YPOBHEM Pa3BUTHUS CIIOBECHO-
JIOTUYECKOTO MBIIUICHHSI, €r0 U3YYSHHE JOJDKHO CTPOUTHCS HAa 6a30BOM ypOBHE M
JOCTYITHOM JJisl YYeHUKOB Marepuajie. OCHOBHOE BHUMAaHUE CJEAYyEeT YJEIUTh
pasaenaM, CBA3aHHBIMU C TOBTOPEHHUEM IMPOWJICHHOTO MaTepualia, YBEIUYUTH
KOJINYECTBO YNPAXKHEHUN U 3a1aHUMN, CBI3AHHBIX C IPAKTUYECKOU AEATEIbHOCTHIO
00yYarOITHUXCA.

HeoOxonuMo mnepecMOTpeTh COJEp)KaHHE TEOPETUYECKOT0 Marepuana u
XapaKTep €ro M3JIOKEHMS: TEOPETUYECKHM MaTepuasl MPENOJHOCUTh B MPOLECcCe



peLIeHNs 3a7a4 U BBIIIOJHEHUS 3aJaHUN HarsIHO-IIPAKTUYECKOr0 Xapakrepa; He
TpeOOBaTh BBIBOAA U 3aIIOMUHAHMS CIIOXKHBIX (POPMYII, PEIICHHS] HECTAHIAPTHBIX,
TPYAOEMKUX 3a1aHui. Psaj TeM ciienyer u3ydyaTb B 03HAKOMUTEIBHOM IUJIaHE.

[IpumepHass mporpamMma TPEIOCTABISIET aBTOpYy pabodeil mIporpaMMel
cBOOOZy B paclnpefeieHMd MaTepuaja [0  4YeTBepTAM  (TpUMECTpam).
Pacnpenenenne BpeMeHM Ha U3YYeHHE TeM B TeUeHHE YYeOHOro Troja
CaMOCTOSITETTFHO OMpeesieTcss 00pa30BaTeIbHON OpraHW3alHueld W 3aBUCHT OT
ocoOeHHocTel Tpynmbl obyuaromuxcss ¢ 3[IP u ux ocobwix 00Opa3zoBaTeNbHBIX
NOTPEOHOCTEH.

IIpumepHbIe BH/bI HesITeJIbHOCTH o0yyarmmuxcst c 3I1P,
00ycJIOBJIEHHBbIE  0COOBIMH  00pa30BaTeJIbHBIMM  TNOTPEOHOCTAMHM U
o0ecrieYnBAKOIIAE OCMBICJIEHHOE OCBOEHHE COHEP:KAHMHM O0OPA30BAHUA IO
npeamerty «MaTeMaTHKa

Conepxanue BUAOB JearenbHocTH oOyvaromuxcs ¢ 3P onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMUMO MIMPOKO HUCIIOIB3yEMBIX B
OOIl OOO o6mux mma BceX OOyYarolIUXCS BHJIOB JACATEILHOCTH CIEAyeT
YCWINTh BUJIBI JEATECIBHOCTU creluduuHble [Js JaHHOW KaTeropuu JeTeH,
oOecrieurBalOINe OCMBICIGHHOE OCBOEHHME COJIepXKaHUs OO0pa3oBaHHUS IIO
NpeaMETY: YCWICHUE MPEIMETHO-NPAKTUUECKON NESATEIbHOCTH C aKTUBU3aLUEH
CEHCOpPHBIX CHCTEM; 4YEpe/lOBaHHWE BHUJOB JICSITEIBHOCTH, 3aJICHMCTBYIOMIUX
pa3IMYHBIE CEHCOPHBIE CHUCTEMBI; OCBOCHHME Marepuaia C ONMOpPOH Ha alTrOpUTM;
«TOIIAaroBOCTh» B M3YUYCHUM MaTepuana; HCIOJIb30BaHUE JIOMOJHUTEILHON
BU3YAJIHOM OIOPBI (CXEMBI, MIa0J0HBI, OMOPHBIC TAOJHUIIBI); PEUEBOM OTYET O
IpOIECCE M PE3ylbTaTe JACATEIbHOCTH; BBIMNOJHEHUE CHEHUAIBHBIX 3aJaHUM,
o0ecTieUrBaIOIIMX KOPPEKIIUIO PETYJISAINKN yIeOHO-TT03HABATEIBHON IESTEIIHHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pPe3yJiIbTarTa.

[IpumepHas TemaTudyeckas U TEPMHUHOJIOTMYECKAsl JIEKCHKA COOTBETCTBYET
OOII 0O0O0.

Jlns oOy4uaroruxcst ¢ 3I1P cymecTBEeHHBIM SIBIISIIOTCS MPHUEMBI PabOTHI C
JEKCUYECKUM MaTepuajioM 1o mpeamery. [IpoBomutcs crenmanbpHas padorta 1o
BBC/ICHUIO B aKTHBHBIN CII0Baph 00YUYAIOIMIMXCS COOTBETCTBYIOMICH TEPMHHOJIOTHH.
N3yyaemMple TEpMHHBI BBOJSATCS Ha TMOJHUCEHCOPHOM OCHOBE, 00s3aTeIbHa
BU3yalIbHasl TMOJJEP)KKA, alfTOPUTMBI pabOTHI C OINpESICHUEM, OMOPHBIC CXEMBI
JUISL aKTyau3aiii TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®enepanbHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus y4deOHBIA mpenMer «MareMmaTuka
BXOJUT B MpeAMETHYI0 o0nacth «Martematuka U MH(MOpPMATHKa» W SBISETCS
oOsi3aTenbHbIM )il U3ydeHus. B 5-9 knaccax yueOHbIN npenMer «MaTeMaTuka
TPAJUIIMOHHO U3y4YaeTCsl B paMKaxX CIEIYIOIIMNX YYeOHBIX KypcoB: B 5-6 Kilaccax —
Kypca «Matematuka», B 7-9 kiaccax — KypcoB «AireOpa» (BKJIIOYAsl 3JIEMEHTHI



CTaTHUCTHKU M T€OpHUH BeposiTHOCTEN) u «l'eomerpusi». HacTosieid mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN yU4eOHbIN Kypc «BeposSATHOCTh M CTATUCTUKAY.

Hacrosmieit nporpaMMoii mpeaycMaTpuBaeTCs BbIIEJICHUE B YUEOHOM ILJIaHE
Ha M3y4YeHHE MaTeMaTUKH B 5—06 Kiaccax 5 yyeOHBIX YacOB B HEENIO B TEUCHHE
KaXJ0ro roga o0yueHus, B 7-9 kiaccax 6 y4yeOHbIX 4acOB B HEJENIO B TEUEHUE
Ka)XJI0T0 Tofia o0ydeHus, Bcero 952 yueOHbIX yaca.

Copnepxxanune yweOHoro mnpenMera «MareMatukay, TMpEICTaBICHHOE B
[Ipumepnoii paboueit mporpamme, coorBercTByer PI'OC OOO, Ilpumepnoii
OCHOBHOHM 00pa30oBaTelIbHOM MporpaMMe OCHOBHOIO 00IIero oOpa3oBaHus,
[IpumepHO# aanTHPOBaAaHHOW OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMe OCHOBHOTO
o01rero 00pa3oBaHus 00YUAOLIUXCS C 33aJIEPKKOM MCUXUYECKOTO Pa3BUTHS.

TemaTnueckoe IJIAaHUPOBAaHUE YUYEOHBIX KYpPCOB M  PEKOMEHAYyeMOe
pacnpeneneHue  yuyeOHOTO  BpEeMEHHM I W3YYEHUS  OTHENBHBIX  TEM,
IPENJIOKEHHBIE B HACTOSLIEH IporpaMMe, HaJ0 paccMaTpUBaTh KaK MPUMEPHBIE
OpPUEHTHUPHI B TIOMOIIb COCTABUTEINIO aBTOPCKOM pabouell mporpaMMbl U MPEXKIe
BCEro yuuTemnto. ABTOp pabouell mporpaMmbl BIpPaBe YBEIMYUTH MPEAJIOKEHHOE
YHUCJIO y4eOHBIX YacOB Ha TeMbl, TpeOyromue Oosee MIUTEIBHOTO H3y4eHHs
oOyuaromumucs ¢ 3I1P, uin yMeHbIIUTH KOJTUYECTBO YACOB HAa TEMBI, U3y4YaeMble
Ha O3HAKOMMTEJIBHOM YPOBHE. [[OIyCTHUMO TakKe JIOKAJIbHOE IepepacIpeiesicHue
U TIEPECTaHOBKA JJIEMEHTOB COJEpKaHWUs BHYTPU JaHHOro kiacca. KommuectBo
IPOBEPOYHBIX pabOT (TEMAaTUUYECKUII M UTOTOBBIM KOHTPOJIb KAaueCTBA YCBOCHMSI
yuyeOHOro marepuajia) U HMX THUIl (CaMOCTOATENbHBIE U KOHTPOJIbHBIE PAaOOTHI,
TECTBI) OCTAKOTCS HA yCMOTPEHUE yuuTens. Taxxke yduTellb BIPaBe YBEIUUUTh WIH
YMEHBIIUTh YHUCJIO Y4YeOHBIX YacoB, OTBeAEHHbIX B I[IpumepHoil paboueit
nporpamme Ha 0000111eHre, TOBTOPEHUE, CUCTEMATU3aLIMIO0 3HAHUM 00yJaroImuxcsl.
EnuHcTBEHHBIM, HO IPUHIMIIMAIBHO BaKHBIM KPUTEPUEM, SIBIAETCS NOCTHKECHHUE
pe3yabTaTOB 00YUEHMsI, YKa3aHHBIX B HACTOALIEH MporpamMmme.

ITPUMEPHAS PABOYAS I[TPOITPAMMA
YYEBHOI'O KYPCA «MATEMATHUKA». 5-6 KJIIACCbI

eau n3yyeHusi yueOHOro Kypca
[IpropuTeTHBIMU LIEJISIMU OOYUYEHUSI MaTeMATUKE B S—6 Kiaccax sIBISIOTCS:

"  mpomomkeHHue (OPMHUPOBAHUS OCHOBHBIX MaTeMaTHYECKHX ITOHSTHM
(uncmo,  BeIWYMHA, TreoMeTpuueckas  (Gurypa),  0OCCIICUYMBAIOITUX
MIPEEMCTBEHHOCTh M TIEPCIEKTUBHOCTh MAaTEMaTH4YeCKOro 0O0pa3oBaHUS
o0yJaronuxcs;

"  pa3BUTHUE WHTEJIEKTYaIbHBIX u TBOPYECKHUX CITOCOOHOCTEH
obydaroruxcst ¢ 3I1P, mo3HaBaTeapHON aKTHBHOCTH, HCCIIEIOBATEIBLCKUX
YMEHU, THTEpECA K U3YUYCHUIO MATEMATHUKH;

= noaseneHue oOyyarommxcsa ¢ 3[IP Ha mocTymHOM 11t HMX YPOBHE K
OCO3HAHUIO B3aMMOCBSA3U MAaT€MaTHUKH U OKPYKAIOIIETO MUPA;

. dbopmupoBaHue  (PyHKIMOHAJIBHOM  MaTeMaTHYECKOW TPaMOTHOCTH:
YMEHHS paclo3HaBaTh MaTEMAaTUYECKHUE OOBEKTHI B PEajbHBIX >KU3HEHHBIX



CUTyallUsiX, NPUMEHATb OCBOCHHBIE YMEHHUs i1 PEIICHHUS IPAKTUKO-
OpPHEHTHPOBAHHBIX 337a4, MHTEPIPETHUPOBATH IMOJIYYECHHBIE PE3YJABTAaThl U
OLICHUBATh UX HA COOTBETCTBHUE MPAKTUYECKON CUTYALUU.

OcCHOBHBIE JIMHMM COJAEpP)KaHMS Kypca MaTeMaTHKM B 5—6 Kiaccax —
apugmeTnyeckass M TreoMeTpUuYecKas, KOTOpbIE pPAa3BUBAIOTCS MapajliebHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOH, OJIHAKO, HE HE3aBUCUMO OJIHA OT
IpPYroM, a B TECHOM KOHTaKT€ M B3aUMOJCUCTBUU. Takke B Kypce NPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireopbl U ONMKUCATENbHON CTATUCTHUKHY.

N3yuyenue apudmeTrueckoro Marepuana HaYMHAETCS CO CUCTEMATU3alUU U
pPa3BUTHA 3HAHUI O HATYpaJbHBIX YUCIAX, NOJYYEHHBIX B Ha4aJIbHOU mikone. [Ipu
TOM COBEPIICHCTBOBAHUE BBIUYMCIUTEIBHOW TEXHUKM U (HOPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C PA3BUTUEM BBIUMCIUTEIBHOW KYJBTYPBI, B
YaCTHOCTU ¢ OOyYE€HHUEM MPOCTEHIINM IprUéMaM NMPUKUAKU U OLIEHKH Pe3yJbTaTOB
BbIUMCIICHUH. [3ydeHue HaTypajabHbIX 4YHUCEN TMpoAoJDKaeTrcas B 6 Kiacce
3HAKOMCTBOM C HaYaJIbHBIMHU MOHSITUSMH TEOPUH JIETUMOCTH.

Hpyroii KpymnHbIid OJOK B COAEpKaHUM apu(DMETHUYECKOW JMHUH — 3TO
npobu. Hauano m3yuyeHuss OOBIKHOBEHHBIX M JIECSITHYHBIX APOOEH OTHECEHO K 5
KJIaccy. DTO MEPBBIM dTall B OCBOCHUU APOOEil, KOrjja MpOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMU HJICSIMU, MOHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
npoOeit B MOJIHOM 00BbEME MPEANIeCTBYET M3YUEHUIO JECATUYHBIX IpoOei, 4uTo
1eJIECO00Pa3HO C TOYKM 3PEHHUs JIOTMKH H3JI0KEHUS YHCIOBOM JMHHUM, KOTrJa
npaBuiga JAEMCTBUH € JIECATUYHBIMU APOOSIMM MOXHO OOOCHOBaTbh YXKe
U3BECTHBIMU QJITOPUTMAMM BBITIOJIHEHUS IEUCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSMHU.
3HaKOMCTBO C JECATUYHBIMHU APOOSMH PaCIIMPUT BO3MOKHOCTH JJISi TIOHUMAaHMS
00y4aroUMMUCS MPUKIAJHOTO IPUMEHEHUSI HOBOH 3aliCH MIPU U3YUEHUH APYTUX
OPEIMETOB U IPU IPAKTUYECKOM HcHoyib30BaHuU. K 6 Kiaccy OTHECEH BTOpOM
3Tall B M3YYEHUM JpoOei, I/le MPOUCXOAUT COBEPUICHCTBOBAHUE HAaBBIKOB
CpaBHEHUsI U TmpeoOpa3oBaHMsl JpoOeil, OCBOCHHE HOBBIX BBIYMCIUTEIIBHBIX
QJITOPUTMOB, OTTAYMBAHUE TEXHHUKU BBIYMCICHWM, B TOM 4YHUCJIE 3HAYCHUU
BBIPAXKEHUM, COJIEPIKAINX U OOBIKHOBEHHBIE, U IECATUUHBIE IPOOH, YCTAHOBJICHHE
CBSI3eH MEXIy HUMH, paCCMOTpPEHHE NMPUEMOB pelIeHHs 3aa4 Ha 1poou. B Hauane
6 KJ1acca MPOUCXOINUT 3HAKOMCTBO C MIOHATHEM MPOLIEHTA.

OCOOEHHOCTBIO H3Y4YEHHs TOJOXKHUTEIbHBIX W OTPHUIATEIBHBIX YHCEN
ABJIAETCS TO, YTO OHM TAK)K€ MOTYT pacCMaTpUBAThCA B HECKOJIBKO 3TanoB. B 6
KJlacce B Hadane uzydeHus TeMbl «llonoKuTenbHblE M OTPULIATEIBHBIE YHCIIA»
BpIIesieTcd noarema «llemsle 4mcema», B pamMKax KOTOpOM 3HAKOMCTBO C
OTPULIATEJIBHBIMM ~ YHCIAMM W JEUCTBHAMU  C  TOJOXUTEIBHBIMH U
OTPULIATENIBHBIMU YHUCJIAMU MPOUCXOAUT HAa OCHOBE COAEPKATEIBHOIO MOAXOAA.
OTO MO3BOJSET HA JOCTYIHOM YPOBHE MO3HAKOMUTH yYaUIUXCS MPAKTUYECKH CO
BCEMH OCHOBHBIMHM NOHATUSAMM TEMBI, B TOM YHCJIIE U C IPABUIAMU 3HAKOB IIPU
BBITIOJIHEHUU apupMeThuecKux aeucTBuil. M3ydeHue palmoHaIbHBIX YHCENT Ha
3TOM HE 3aKOHYHUTCS, a OyAEeT IPOJOJIKEHO B Kypce ainreOpsl 7 Kiacca, 4TO CTaHET
CIEAYIOIIMM IPOXOJOM BCEX NPUHLUUNMAIBHBIX BOIPOCOB, TEM CAMBIM
pazzesneHue TpyAHOCTel 00JierdaeTr BOCIPUATHE MaTepuasa, a paclpelesIeHHe BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBbIX HABBIKOB.



[Ipu 00ydeHHUH pelIeHHIO0 TEKCTOBBIX 3a/1au B 5—6 Kjaccax HUCIONb3YIOTCA
apupmeTnuyeckue mnpuéMbl penieHuss. TeKCToBble 3aJayM, pellaeMble MpH
O0TpabOTKE BBIYMCIMUTEIbHBIX HABBIKOB B 5—6 Kilaccax, pacCMaTpPUBAIOTCS 3aJ1aui
CIEYIOUIMX BHJIOB: 3a/1aud Ha JBW)KEHHE, Ha YacTH, Ha MOKYIKH, Ha paboTy H
MIPOU3BOIUTENLHOCTh, Ha MPOLEHTHI, HA OTHOLIEHUs W mponopuur. Kpome toro,
oOy4aromuecs: 3HaKOMSTCS ¢ MPUEMaMHU pEeIIeHUs 3a7a4 NepedopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paborarh ¢ MH(poOpMmalnuel, nmpeacTaBieHHol B Gopme Tabaui
WM IHarpamM.

B IIpumepnoii paboueit mnporpamme NpeayCMOTpEeHO (QopMHUpOBaHHUE
OpONEJEBTUYECKUX —airedpandyeckux mpeacTaBieHuil. bykBa Kkak CUMBOI
HEKOTOPOr0 YHCJa B 3aBUCHUMOCTH OT MAaTE€MAaTHYECKOTO KOHTEKCTa BBOJUTCS
NOCTENEHHO. byKBEHHAass CHUMBOJIMKA IIMPOKO HCMOJB3YETCS MPEXKIE BCETO IS
3anmucu OOLMX YTBEPXKACHUH W MpeiokeHUud, (opMmys, B YACTHOCTH IS
BBIUMCIIEHUSI TEOMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIIS» YHCIIA.

B kypce «MaTtemaTuku» 5—6 KjIaccoB MpeACTaBIICHA HATJISIHAS T€OMETPUS,
HanpaBJICHHAass Ha pa3BUTHE OOPa3HOTO MBINUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHMsI, HM300pa3UTENbHBIX YMEHUW. OTO BaXKHBI 3Talm B U3YYCHHUH
T€OMETPUHU, KOTOPBII OCYHIECTBIISIETCS HA HAIISIAHO-TIPAKTUYECKOM YpPOBHE,
ONMMpAETCs Ha HArJISAHO-00pa3HOE MbIlUIeHHE oOyuwaromuxcs. bomnpimas posb
OTBOJUTCS MIPAKTUYECKOM e TeIbHOCTH, OTIBITY, HKCIIEPUMEHTY,
MozenupoBanuio. OOydaromuecs: 3HAaKOMSITCS ¢ TEOMETPUUECKUMU (PUTypamMu Ha
IUIOCKOCTH U B TMPOCTPAHCTBE, C WX NPOCTEHIIUMHU KOHPUTYpAIUSIMHU, ydaTcs
U300pakaTh WX HAa HEJIMHOBAHHOMW W KJeT4aTol Oymare, paccMaTpuBaIOT HX
npocreiine cBolcTBa. B mporecce M3ydeHMs HArjasifHOM Te€OMETpUU 3HAHUS,
MOJIyYeHHbIE O00YYalOIMMUCA B HayaJlbHOW IIIKOJE, CHUCTEMaTU3UPYIOTCA W
pacupsoTCs.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ydeOHOMY IUTaHy B 5—6 Kjaccax HM3ydaeTcss MHTETPUPOBAHHBIN
npeaMeT «MaTeMaThka», KOTOPBIM BKJIIOYaeT apupMeTHUeCKuid Martepual Hu
HarsiAHYI0 TEOMETPUIO, a TaKXKe MPOIEIeBTUUYECKUE CBEICHUS W3 anreOpsl,
AJIEMEHTHI JIOTUKU Y HayaJla OMKMCATEIbHON CTaTUCTUKH.

VY4eOHbIl MJIaH HA U3YYCHHE MAaTEMaTUKH B 5—6 Kilaccax OTBOJMUT HE MEHeEe
5 y4eOHBIX 4acOB B HENEII0 B TEUCHUE KaXKIOTO roja oOydeHus, BCEro He MEHee
340 y4eOHBIX YaCOB.

COHEPXAHUE YUEBHOI'O KYPCA (I10 TOAAM ObYYEHI)

5 KUIIACC
Hamypanvnole uucna u nyasp
Harypanbnoe umucno. Psan natypanbhbix uucen. Yucno 0. M3o0paxkeHue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPJAUHATHOU (YUCIOBOI) MPSAMOIA.
[lozurmonnass cucrema cuucieHus. Pumckasa Hymepayus Kak npumep



Heno3UYUOHHOU cucmemvl cuucienus®. JlecATMUHAs CUCTEMA CUUCIICHHS.

CpaBHEHHME HATYPAIBHBIX YHUCEJ, CPABHEHHUE HATYPAJbHBIX YHCEN C HYJIEM.
CrniocoObl cpaBHeHUs. OKpyTriaeHue HaTypaabHbIX YHCEI.

CrnoxeHue HaTypaJibHBIX YHCEI; CBOMCTBO HYJIS MPHU CIOKEHUU. Briuntanue
KaK JIeUCTBUE, OOpAaTHOE CIIOKEHUIO. Y MHOKEHHE HATYypaJIbHBIX YUCEN; CBOMCTBA
HYJIsI W €IWHUIBI TpU yMHOXeHuu. JleneHue Kak JaeicTBue, 0OpaTHOE
YMHOX€HUI0. KOMIOHEHTHI AEHUCTBUM, CBA3b MEXAy HUMU. [IpoBepka pe3ynbTarta
apupMeTUIEeCKOro JEUCTBUS. [TepemecturenbHoe u COYETATEIIbHOE
CBOMCTBA(3aKOHBI) CIIOKCHUSI W YMHOXCHHUS, paACHpedeiumenbHoe CEOUCMB0
(3aKOH) YMHOIICEHUSL.

Ucnonw3oBanne OykB mJis 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTAa U
3aMKMCcH CBOWCTB apu(PMETHUECKUX JEHCTBUM.

Jenumenu u xpamuvie yucia, pasziokeHHE Ha MHoxutenu. lIpocteie u
cocTaBHbIC uncna. [lpusnaxu denumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJdbHbIM IIOKa3aTeleM. 3aluCh YHWCIA B BHUJAE CYMMBI
pa3psIHBIX ClaracMbIX.

UucnoBoe BbIpaKeHHE. BbIUHCIICHHME 3HAYEHHH YHCIOBBIX BBIPAKCHUH;
MOPSIZIOK  BBITIOJIHEHUST  JedcTBuil.  Mcmonb3oBaHWME  TIPU  BBIYHCICHUSAX
NEPEMECTUTEIIBHOTO W COYETATEJIBbHOTO  CBOMCTB(3aKOHOB)  CIOXKCHUS |
YMHOKEHUS, PACAPEOeUmenbHO20 CEOUCMBA YMHONCEHUSL,

Apodn

[IpencraBienne o JpoOM Kak crmocobe 3amucu YacTh  BEJIUYUHBI.
OObikHOBeHHBIE ApoOu. [lpaBuibHBIE W HempaBWiIbHBIE ApoOu. CmelraHHas
IpoOb; TpelncTaBlieHWe CMENIaHHOW JpoOM B BHJIE HEMPABWIBHOW JpoOU U
BbIJIEJICHUE 11€JI0M YacTH YHUCia U3 HenmpaBWIbHOU Apoou. M3o0paxkenue apodeit
TOYKaMHU Ha YUCIIOBOU TpsiMoii. OCHOBHOE CBOHCTBO npobu. Cokpaujernue opobeu.
IIpuseoenue opobu x nosomy 3Hamenamenio. CpaBHEHUE APOOCH.

CrnoxeHue U BRIYUTaHUE Jpo0eiH. YMHOKEHHUE U JIeJIeHue Ipooeit; B3auMHO-
oOpaTHbIe IpoOu. Haxooacoenue yacmu yenoeo u yeno2o no e2o 4acmu.

Hlecatnunas 3anuch npodeit. IlpencrtaBieHue aecITHYHONW IpoOU B BHUIC
OObIKHOBEHHOH. IM300paxkeHne AecATUYHBIX NpoOei TOYKaMU Ha YHUCIOBOM
npsimoii. CpaBHEHHUE AECITHYHBIX TPOOEH.

ApudmeTndyeckne ACHCTBHS C JIECITHUHBIMH Jpo0siMu. OkpyeneHue
oecamuunblx Opooell.

Pemenue TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3amad  apudMeTHdecKuM crocobom. Peuwenue
nocudeckux 3adau. Pewenue 3a0au nepeOOpom 6cex 603MOICHLIX BAPUAHMNOE.
Hcnonp3oBanue mpu penieHn  3a7a4 TaOIUI] U CXEM.

Pemiennie 3amau, comepKalluxX 3aBUCUMOCTH, CBS3bIBAIONINE BEIUYUHBI:
CKOpPOCTb, BpEMs, pacCTOSHHE; I1[€Ha, KOJIMYECTBO, CTOUMOCTh. EquHuUIIbI
M3MEpEHUsl: Macchl, 00bEMa, IIEHBI, PACCTOSIHUSA, BpPEMEHH, CKOpocTu. CBs3b
MEXy €AMHUIIAMHA U3MEPEHUSI KaXK10M BEJTUYUHBI.

13,I[CCL " ajie€ KypCuBOM 0003HaYCHBI TEMbI, U3YUCHHUC KOTOPLIX IMPOBOAUTCS B O3HAKOMUTCIILHOM IIJIAHC. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMmarcpuajia.



Pemenne oCHOBHBIX 3a7a4 Ha JpoOu.

[IpencraBieHne JaHHBIX B BUJIE€ TAOJIHILI, CTOIOYATHIX AUATPAMM.

Harnsanas reomerpus

Harnanuele mnpexacraBieHus O (urypax Ha IJIOCKOCTHU: TOYKa, MpsMasd,
OTPE30K, JIyY, YIoJl, JOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, KpyT. Yro0i. [Ipsamon,
OCTpBIH, TYIIOW U pa3BEPHYTHIE YIIBL.

JlnnHa oTpe3ka, MeTpUYECKHe eAUHMIIbI IHHBL. [[I1Ha 1oMaHoH, nepuMeTp
MHOTOYTOJIbHUKA. 3MepeHne U MOCTpOEHUE YII0B C TOMOUIBIO TPAHCTIOPTHUPA.

Harnanuele npeacrtaBieHuss 0 ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
NPSIMOYTOJILHUK, KBAJPAT; TPEYTOJIBHUK, O pageHcmeae uzyp.

N3o06paxxenune ¢uryp, B TOM uucie Ha KieTdyatod Oymare. [locmpoernue
KOH@uaypayutl uz yacmet npsmoU, OKPYICHOCMU HA HeIUHOBAHHOU U K1emyamou
oymaze. Viconp30BaHNE CBOWCTB CTOPOH U YTJIOB MPSMOYTOJILHUKA, KBaIpaTa.

[Inomaas nOpsSIMOYrojibHUKA ¥  MHOTOYTOJIBHMKOB, COCTaBIICHHBIX W3
NpSIMOYTOJILHUKOB, B TOM 4Hclie QUryp, u3o0pax€HHbIX Ha KieTdaToil Oymare.
Enunautibl uamMepeHus mioaim.

Haenaonwie npeocmaeienus 0 NPOCMPAHCMBEHHBIX Queypax:
NPAMOY20NbHbLIL  napaiieienuned,  Kyb6,  MHoz2oepaHHuku.  M3o06pasiceHue
npocmetiuux MHo2oepaHHukos. Pazeépmku kyba u napannenenuneda. Cozoanue
Mooeniell MHO202PaHHUKO8 (U3 Oymazu, nposoioKu, NAACMUIUHA u op.).

Ob6vém npamoy2o1bHo20 napaiieienuneoa, kyoa. Eounuyvl uzmepenus
06véma.

6 KJIACC

Hamypanvnuie yucna

ApudmMeTndyeckne IeUCTBUS C MHOTO3HAYHBIMM HATYpPaIbHBIMU YHCIIAMHU.
UucnoBele  BBIpOKECHHUS, TMOPSAIOK  JCWUCTBUH,  HCIOJB30BAaHHE  CKOOOK.
Hcnonb3oBaHrue TpyM BBIYUCICHUSAX TMEPEMECTUTEIBHOTO M COYETATEIBHOIO
CBOMCTB CIIOKCHHUS U YMHOXCHHS, pPACHNpeOeiumeibH020 C80UCMBA YMHONCEHUSL.
OkpyrieHue HaTypajabHbIX YUCEIL.

JlenuTenu W KpaTHBIC YUCia; HAuOOabuull oowull oeiumend U HAUMeHbulee
obwee kpamuoe. Jlenumocms cymmosl u npouszeeoenusi. JIeacHnue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEeHHAs1 ApOOb, OCHOBHOE CBOMCTBO JPOOH, COKpAICHHE IpOOCii.
CpaBHeHue U yrnopsijounBanue ApooOeil. Pemenue 3a1a4 Ha HAX0KICHUE YaCTH OT
[EJOT0 W TEJOr0o MO ero 4actd. J[poOHoe dYuCiIo Kak pe3yibTaT JeeHUS.
[IpencraBienne necsITHYHON ApOOU B BUAE OOBIKHOBEHHOW MPOOU M BO3MOXKHOCTH
MpPeICTaBlIeHNs OOBIKHOBEHHOW APOOU B BHIE JAECATUYHOU. JlecsTiuunbie npodu u
MeTpHu4YecKas cuctemMa mMep. ApudMeTHIecKre JTCUCTBHUS M YUCIOBBIC BBHIPAKCHHUS
C OOBIKHOBEHHBIMH U IECITHYHBIMU APOOSIMHU.

Otnomenue. JleneHue B JaHHOM OTHOIICHUHU. Macwmab, TpOIOPIHUSL.
[IpumeHenne mponopuui Npy peuIeHUu! 3a1a4.

[lonsitue mpoiieHTa. BeiuncneHne mpoieHTa OT BEJIMYMHBI U BEJTUYUHBI 110
e€ npoueHTy. BolpakeHrne npoLeHTOB JeCITUUHBIMU Apo0samu. Pemienue 3agad Ha
MPOLICHTHI. BrIpaskeHre OTHOLIEHUS BEJIUYUH B MPOIEHTAX.



Ilonosxcumenvusvie u ompuyamenvHvle YUc1a

[TonoxwurtensHpie W oTpulatenbHble uncna. Llempie uncna. Mooyre uucaa,
eeomempuyeckas uHmepnpemayus mooyas uucina. V3o0pakeHue Yucen Ha
KOOpAMHATHOMN npsiMolt. Hucnoevie npomedsicymxu.

CpaBHeHue uwucenl. Apu@MmeTHUEeCKUEe ACUCTBHUS C MOJOKHUTEIbHBIMU U
OTPULIATEILHBIMU YUCIIAMM.

[IpssMoyTOJIbHAS cHcTEMa KOOPAMHAT Ha IUIOCKOCTH. KooparHaThl TOUKM Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoeHue Touek U QUryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

bykeennvie evipasicenusn

[Ipumenenue OykB JjIsi  3allUCHM  MAaTEMAaTHUYECKUX  BBIPAXKEHUM U
npemioxenuit. CBoiicTBa apu(pMEeTUUECKUX NIEUCTBUN. DyKkeenHble gvipadicenus u
yucnoevle noocmanoéku. ByKBEHHBIE PaBEHCTBA, HAXOXJACHHE HEM3BECTHOTO
KoMIoHeHTa. Dopmyibl; (GOpMyJbl MEpUMETpa W IJIOMAAU MPSMOYTOJIbHUKA,
KBaJipaTa, 00véma napaiieienuneoa u Kyoa.

Pewenue mexcmogix 3a0au

Pemienrie  TekCTOBBIX 3ajad  apuPpMeETUYECKUM  crocodooMm. Peuwenue
nioeudeckux 3aoay. Pewenue 3a0ay nepebopom 8cex 803MONCHBIX 8APUAHMOE.

Pemienne 3amad, coaepiKalluxX 3aBHUCHUMOCTH, CBSI3bIBAIOLIMX BEIUYHMHBI:
CKOPOCTb, BpeMs, paccTosHUE; LIEHA, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOJIUTEILHOCT, BpeMs, O0BEM paboThl. EAWHUII H3MEpeHHs: MAaccChl,
CTOMMOCTH; PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBs3b MEXAy €AUHULAMHU
U3MEPEHHUS KaXXJ0U BEJINYNHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOLUIEHUEM, IIPONOPLMOHATIBHOCTHIO
BEJIMYMH, NMPOIIEHTAMH; PEIICHUE OCHOBHBIX 3aj7]a4 Ha IPOOU U MPOLIEHTHI.

Oyenka u npukuoxa, oKpyaieHue pe3yivmamd.

Cocmasnenue 6YK8EHHbBIX BbIPANXCEHUL NO YCOBUIO 3A0AUU.

[IpencraBienne NaHHBIX C MOMOIIbIO TaOmui u nuarpamm. Cron0Gyarbie
AUarpaMMbl: YTEHUE U IOCTPOeHUE. UTEHHE KPYyTrOBBIX JUArpaMM.

Haznaonan zeomempus

Harnsnuaele mpencraBieHus o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jy4, yroJj, JIOMaHasi, MHOIOYTOJIbHHK, YE€TBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

Bzaumnoe pacnonooicenue 08yx npamvlX Ha NIOCKOCMU, NAPAJLIEIbHbIE
npsamvle, NepneHouxyisapHvle npsmvle. VI3MepeHne pacCTOSHUN: MEXKITy IBYMS
TOYKAaMH, OT TOUKH JI0 MPAMOM; JJIMHA MapLIPyTa HA KBAaJIPATHOU CETKE.

N3mepenne M 1OCTPOEHHE YIIOB C IIOMOLIBIO TpaHcrnoprupa. Buubl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYIOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeTpIpEXYTroJIbHUK, IIPUMEPHI
YETBIPEXYTOIBbHUKOB. [IpAMOYTroNbHUK, KBaJIpaT: UCIIOJb30BAHUE CBOMCTB CTOPOH,
VIJI0B, MUaroHaneu. MzoOpaoicenue ceomempuyeckux Queyp HA HEIUHOBAHHOU
bymaze ¢ UCNONL30BAHUEM YUPKYVIA, JUHEUKU, Y2OJIbHUKA, MPAHCHOpmMupa.
[TocTpoenus Ha kiieTdyaToi Oymare.

[lepumerp w™HoroyronbHuka. Ilonsitue minomaau GUrypel; €IUHULBI
u3MmepeHus mwiomaau. [pubnmxkEnHoe namepeHue miomanau Guryp, B TOM 4HCIIE



Ha KBaJIpaTHOU ceTKe. [lpubnudicénnoe usmepenue OIUHbL OKPYHCHOCHU, NIOWAOU
Kpyea.

Cummempus:  yeHmpanbHas, 0cesas U  3ePKATbHASL — CUMMEMPUU.
Ilocmpoenue cummempuunsix gueyp.

Haenaonvie npeocmasneHus 0 NPOCMPAHCMBEHHbIX
Queypax:napainenenuned, Kyo, npuzma, nupamudd, KOHYC, YUIUHOp, wap Uu
chepa. Hszobpasxcenue npocmpancmeennvix ¢ueyp. Ilpumepvr  pazeépmox
MHO202paHHUK08, yurunopa u kouyca. Cozoanue mooeneti npoCmMpaHCmMEEHHbIX
Queyp (uz bymazu, NpoBoOIOKU, NAACMUIUHA U OP.).

Ilouamue obwvéma; eounuywvl uzmepenus o6véma. O6vLEM NPAMOY2OTLHO2O
napannenrenuneoa, Kyoa.

[TPUMEPHAS PABOYAS TTPOTPAMMA
YYEBHOI'O KYPCA «AJIT'EBPA». 7-9 KJITACCBI

esu n3yyeHust yueOHOro Kypca

AnreOpa SIBISICTCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOM IITKOJBI: OHA
oOecrieynBaeT M3yYCHHUE JAPYTUX TUCIUILINH, KaK €CTCCTBCHHOHAYYHOTO, TaK W
I'YMaHUTAPHOTO IHKJIOB, €& OCBOCHHUE HEOOXOAUMO JUIS  MPOJODKCHHS
oOpa3oBaHUs M B TIOBCEIHEBHOW >XM3HU. Pa3BuTHe y 0OydYaronuxcsi Hay4HBIX
peACTaBICHUN 0 IPOUCXOKIACHUU
U CYIIHOCTH aJlreOpanvecKux aOCTpakiui, crioco0e OTpakeHUs MaTeMaTHYeCKOM
HAyKOW SIBJICHUH W TPOIECCOB B MPHUPOJE WM OOIIECTBE, POJIM MATEMaTUYECKOTO
MOJCIHPOBAHUS B HAaydyHOM T[IO3HAHUM W B TPAKTHKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS M KauyeCTB MBIIIJICHUS, HEOOXOIUMBIX
JUIS  aJanTalid B COBpeMeHHOM ItndpoBoM obmiecTBe. M3ydeHnue anreOpbl
€CTEeCTBEHHBIM 00pa30M obecrieunBaeT pa3BUTHE YMEHHS HaOJII0/1aTh, CPAaBHUBATH,
HAaXOJIUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHUSI M BBIBOABI, (POpMyIHpOBATH
yTBepxkaeHusa. OCBOCHHE Kypca alreOphl 0OSCIeYMBaeT pPa3BUTHE JOTHYECKOTO
MBIIIUICHUST OOYYArOIIUXCSA: OHHM MCIOJIB3YIOT JCAYKTUBHBIC M HWHIYKTHBHBIC
paccyxaeHusi, o0OOICHHEe W KOHKPETH3allMio, abCTparipoBaHWE W aHAJOTHIO.
OOyuenne anrebpe mpenarnojaraeT 3HAYMTEIBHBIA OOBEM CaMOCTOSTEIBLHOMN
JEATCIIbHOCTH  OOYYarolIuXCsl, II03TOMY CaMOCTOSATEIIBHOE pCIICHHE 3aJad
€CTECTBCHHBIM 00pa3oM SBIIICTCS peaM3allieid JeATeIbHOCTHOTO IPUHIIAIIA
00yJeHHUS.

B crpykType mporpammbl ydeOHOro Kypca «Anredpa» OCHOBHOM IIIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJCP)KATEIIbHO-METOANYCeCKUe JTuHMH: «YUuciaa u
BBIYUCIICHUSY;, «ANreOpanuecKue BBIpaXEHUS», «YPaBHCHHUS W HEPABCHCTBAY;
«DyHkum». Kaxnaas u3 3TUX COAepKaTEIbHO-METOANYECKUX JIMHUM Pa3BUBACTCS
Ha TPOTSHKCHUH TPEX JIET U3YUCHUS Kypca, €CTECTBCHHBIM 00pa30M IepeIieTasch
M B3aUMOJICHCTBYS C JAPYIMMH €ro JIMHHSAMH. B Xojae wu3ydeHHs Kypca
00yJaromuMcsl TPUXOIUTCS JOTHYSCKH PaCCyKJaTh, MCIOJB30BATh TCOPETHKO-
MHOYXECTBEHHBIN SI3BIK. B CBSI3M C 3TUM II€IeCOO0pa3HO BKIIOYHTH B MPOrPaAMMY



HEKOTOpPhIE OCHOBBI JIOTMKHM, IIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feiibl
MaTeMaTU4eCKOro 00pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YyYarOIIUMUCS
OCHOB YHHUBEpPCAJIIBHOTO MATEeMaTUYECKOTO fA3bIKa. Takum 00pa3oM, MOMKHO
yTBEpPXKIaTh, UYTO COJEPKATETbHOM U CTPYKTYpHOM OCOOEHHOCTBIO Kypca
«Anrebpay sIBISIETCS €r0 MHTErPUPOBAHHBIN XapaKTep.

Conepxanue JIuHUM «Yuclia W BBIYMCICHUS CIY)KUT OCHOBOM JjIst
JaTbHEUIIIEr0 U3YYeHUs] MAaTeMAaTHKH, CIIOCOOCTBYET PA3BUTHIO Y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YHCIIE B OCHOBHOM IIIKOJIE CBS3aHO C PAIIMOHAIBHBIMU
U UppallMOHAIBHBIMU  YHUCIaMHU, (popMHUpOBaHWMEM  MPEJACTABICHUN O
JEUCTBUTEIILHOM 4YHCJIE. 3aBEpIICHHE OCBOCHUS YHUCIOBOM JMHUM OTHECEHO K
cTapieMy 3BeHy o0IIero oopa3oBaHusl.

Conepxanue JBYX  anreOpaniueckux JIMHUH —  «AjreOpanueckue
BBIPOKCHUS» U «YpaBHEHUs] M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO Y
oOy4Jaromuxcs MaTeMaTHYeCcKoro ammapara, He0OXOAMMOro il pelIeHHs 3ajad
MaTeMaTHK{, CMEXKHBIX NPEJIMETOB W NPAKTUKO-OPHUEHTUPOBAHHBIX 3anad. B
OCHOBHOUM MIKOJie Y4eOHBIM MaTepuan TPYHIUPYETCS BOKPYT PpPalMOHAIbHBIX
BbIpOKeHUN. AnreOpa JEeMOHCTPUPYET 3HAUCHHE MAaTEeMAaTUKU Kak S3bIKa IS
MOCTPOCHUSI MAaTeMaTHYECKUX MOJICNICH, OMHCaHWUs TIPOLIECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaum oOydeHus anredpe BXOAST TakKe JHajbHEHIIee
pa3BUTHE QITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOIMMOIo, B YAaCTHOCTH, IS
OCBOGHHS Kypca HWH(POPMATUKH, U OBJAJCHUE HaBBIKAMU JEAYKTHUBHBIX
paccyxnenuit. [Ipeo6pazoBanre CUMBOJIBHBIX (POPM BHOCUT CBOM crienuPruecKkuit
BKJIAJ] B Pa3BUTHE BOOOpAXKEHUS, CIOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTRBY.

Conepxxanne  (QyHKIIMOHAJIBHO-TpaUUYeCKOW  JIMHUM  HAIEJICHO  Ha
MOJIyYEHHUE IIKOJTbHUKAMHU 3HAHUHN 0 QYHKIMAX KaK BaXKHEHUIIIEH MaTeMaTHYECKOM
MOJIENIU /11 OTIMCAHMs M MCCIEI0BAHUS Pa3HO-00Pa3HBIX MPOLIECCOB U SIBICHU B
npupoae u odbmectBe. M3ydenue 3TOoro marepuana CHoCOOCTBYET Pa3BUTHIO Y
00y4JaromuXxcs YMEHUS UCIIOJIH30BaTh PA3IUYHbIC BEIPA3UTEIBHBIC CPEICTBA S3bIKA
MaTeMaTUKH — CIIOBECHBIE, CHMBOJHYECKHE, Tpaduueckue, BHOCUT BKJIA] B
dbopMupoBaHUE TIPEICTABICHUNA O PO MAaTEMAaTUKH B Pa3BUTHH IUBUIM3ALUU U
KYJbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY IulaHy B 7-9 kiaccax wu3ywaercs y4deOHbBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOUAET CIEIYIOIINE OCHOBHBIE pa3esibl COJAEpKaHUS:
«Uucna u BBIUMCICHUS», «ANreOpandeckue BbIpaXEHUs», «YpaBHEHUS W
HEPABEHCTBA», «DYyHKIUNY.

VY4eOHpIl T1aH Ha W3ydeHue anreOpel B 7-9 Kilaccax OTBOJAWT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXKJO0ro roja oOydeHUsi, BCEro 3a TpU roja
o0ydeHnus — He meHee 306 yueOHbIX YacoB.

COHEPXAHUE YUEBHOI'O KYPCA (I10 TOAAM ObYYEHIM)



7 KIIACC

Yucna u eviuucnenusn

PanuoHajabHbIE YHCIa

Jpo6u OOBIKHOBEHHBIE W JIECSTHYHBIE, MEPEX0]] OT OJHON (QOopMBbI 3amucu
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHaNIbHBIMK YuciIaMu. PemeHnue 3aad M3 peaibHOM MPAaKTUKW HA 4YacTH, Ha
JpoOHu.

Crenenb ¢ HaTypajdbHBIM I[IOKa3aTEJEM: OIpeAesieHne, Mpeodpa3oBaHUE
BBIPKCHUI Ha OCHOBE OIPEICIICHHUS, 3aITUCh OOJBIITUX YUCE.

[TporieHThI, 3aNUCh MPOLIEHTOB B BUJIE APOOU U ApPOOU B BHUJE MPOIECHTOB.
Tpu OCHOBHBIE 3a/1a4uM HAa MPOLEHTHI, PELUICHUE 33/1a4 U3 PEATbHOMN MPAKTUKHU.

[IpumeHeHre TNPU3HAKOB JICIMMOCTH, pa3JI0KEHHE Ha MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HClIe TpsiMas W OoOpaTHas
PONOPIIMOHATIBHOCTH.

Anzebpauueckue svlparxcenus

[TepemenHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C MEpeMEHHOM. JlomycTuMBbIe
3Ha4YEHUs epeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXKy BEJIMUMHAMU B BUE
dbopmyibl. Beruucnenus no gpopmymnam.

[IpeoOpazoBanrie  OYKBEHHBIX  BBIPRKEHUN, TOXKIECTBEHHO  paBHBIC
BBIp@KEHUSI, MpaBUiia MpeoOpa3oBaHUsl CYMM U MPOU3BENCHUN, TIPABIIIA PACKPBITHS
CKOOOK U TIPHUBEJICHUS TTOJIOOHBIX CIaraeMblIX.

CBoliCTBa CTENIEHU C HATYypaJbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOTOWIEHBI. CTeneHb MHOrousieHa. Ciio)KeHue, BBIUUTAHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOUYJIEHOB Ha MHOKUTEIIH.

Ypasenenusn

VYpaBHeHUE, KOpPEHb YypaBHEHHMs, TpaBHiia MPeoOpa3oBaHMs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YKCIO KOPHEW JIMHEHMHOIO
YpaBHEHHUSI, pEIICHHE JIMHEWHBIX ypaBHEeHHU. CoCTaBiI€HHWE YpaBHEHHU MO
YCJIOBHIO 3a7au. PenieHrne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHHUI.

Jlunetinoe ypasnenue ¢ 08yms nepemennvimu u e2o 2pagux?®. CucremMa aAByx
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemnieHus TEKCTOBBIX 3a7ady C IMOMOUIBIO
CHUCTEM YpaBHECHUM.

Koopounamot u cpagpuxu. @yukyuu

Koopaunara toukm Ha mnpsmoil. UucnoBble mNpomMexyTku. PaccrosiHue
MEXIY JBYMSI TOYKAaMU KOOPJIMHATHOU MPSIMOM.

23,I[CCL " ajie€ KypCuBOM 0003HaYCHBI TEMbI, U3YUCHHC KOTOPLIX MMPOBOAUTCS B O3HAKOMUTCIILHOM IIJIAHEC. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMmarcpuajia.



[IpsmoyronpHas cucrema koopauHaT, ocu OX u Oy. Alcrucca u opauHaTa
TOYKH Ha KOOPAMHATHOM IUIOCKOCTH. [IprMepsl rpadukoB, 3a1aHHbIX (HOpMyTamMu.
Yrenue rpadKOB peaibHbIX 3aBUCUMOCTEM.

[lousitne ¢ynkuuu. I'padux Pynxmuu. CpoiictBa ¢GyHKuui. JluHeiliHas
dynkuus, e€ rpapuk. ['padux dynkumm y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCTNEM TUHEUHBIX YPAGHEHULI.

8 KUIIACC

Yucna u eviuucienus

KBaapartHeiii kopeHb w3 uucna. [lowamue 00 uppayuoHanbHOM Uucie.
Hecamuunvie npubnudxcenus uppayuonanvHulx yucen. CBOWCTBa apuhMETHUUECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHHM
Y BBIUMCJICHUSAM. [leticmeumenbHble Yucia.

CreneHb ¢ LeIbIM MOKa3aTesneM U e€ cBoiicTBa. CTaHAapTHAs 3alKCh YUCa.

Anzebpauueckue sviparxcenus

KBanparselii TpEX4WiieH; pa3jIOKEHUE KBAAPATHOTO TpEXUIEHAa Ha
MHOKUTEH.

AnrebGpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpamveckoil JpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJICHHE aireOpandyeckux JpoOei.
PanronanbHbie BEIpXKEHUS U UX TPeoOpa3oBaHueE.

Ypaenenusa u nepasencmea

KBanpatHoeypaBHenue,opMyiakopHEHKBaIpaTHOTOYpaBHEHUSI. Teopema
Buema. PemeHnue ypaBHEHUH, CBOASIIMXCA K JIMHEHMHBIM M KBaJpPaTHBIM.
[IpocTetitue qpoOHO-palMOHATIEHBIE YPABHEHUSI.

I paghuueckasunmepnpemayusypasHeHULICOBYMANEPEMEHHVIMU U CUCTNEM
JIUHEUHbIX YpaeHeHuu ¢ 08yMsa nepemenHviMu. IIpuMepbl pelIeHUus CUCTEM
HEJIMHEWHBIX YPAaBHEHUM C IBYMS TIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a1a4 aareOpandecKuM CriocoOoM.

YuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO € OJIHOM MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

Dynkuyuu

[lonarue ¢ynxkmun. OO6nacTe oOINpeneaeHUuss M MHOKECTBO 3HAYEHUM
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padux pynkmuu. YUrenue cBoicTB ¢yHKuuu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX PeaTbHbIC MPOIECCHI.

OYHKIHUH, OMNUCHIBAIOLIME TMPAMYI0 U OOpaTHYIO MPOMOPLMOHAIBHBIC
3aBucHMOCTH, uX rpadpuku. Dyskmuu y = X3, y = x3y = Vx y = k.

X
I'paghuueckoe pewenue ypaenenuii u cucmem ypagHeHull,

9 KUJIACC
Yucna u eviuuciaenus
JleiicTBUTEIbHBIE YHCIA
PamuonanbHble 4YHCIA, UPPAYUOHATIbHBIE YUCIA, KOHEeUHble U OeCKOHeuHble



oecsimuunvle Opobu. Muoocecmeo OelcmeumenbHblX Yuceil, OeucmeumeibHble
yucia Kak — OeckoHeuHvle  OecamuuHvie Opodou. Bzaummo  ooHmo3zHauHoe
COOMBEMCMEUE MEHCOY MHONCECTNEOM OEUCMBUMENbHBIX YUCen U KOOPOUHAMHOLUL
NPAMOU.

Cpasnenue OelicmeumenvHblX uucel, apugmemuyeckue Oelcmeus ¢
oelicmeumenbHbIMU YUCIAMU.

N3mepennsi, npudJIuKeHU s, OLEHKH

Pa3Mepbl 00BEKTOB OKpYXKArOLIEro MHUpPA, JJIMTEIBHOCTH IPOIECCOB B
OKpY>KaroIieM MUpE.

[TpubnmxEHHOE 3HAUCHUE BETMYMHBI, TOUHOCTh NMpubiImxenus. OKpyriieHue
yucen. [Ipukuaka v olieHKa pe3yabTaTOB BEIUUCICHUN.

Ypasnenua u nepasencmea

YpaBHeHUs ¢ OJHOH IePeMEeHHOM

Jluneiinoe ypaBHeHue. Penenue ypaBHEHUM, CBOASIINXCS K TUHEHHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHeHUH, CBOISIIIIMXCS K KBaJIPaTHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepul peuienus ypaguenuil mpemveu u 4emeepmou
cmeneHel pa3lodCeHuem Ha MHONCUMENU.

Pemiennie npoOHO-paliMOHANIBHBIX YPaBHEHUM.

Periennie TeKCTOBBIX 3aj/1au anreOpandyecKuM METOJIOM.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMs MepeMEHHbIMU U ero rpaduk. Pemenue cucreMm AByX
JMHEWHBIX YPAaBHEHUN C ABYMS NIEPEMEHHBIMU. PellieHne cucTteM JByX YpaBHEHUH,
OJIHO M3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpoil cTeneHu. [ 'paduyeckas
MHTEpIpETAlUs CUCTEMbl YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CrocoOoM.

HepaBencrBa

HuciioBple HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJHOW IMEPEMEHHOW. PemieHne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBajapaTrHele HEpaBEHCTBA.
I'paduueckass wHTEprnpeTanvs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMH.

Dynkuyuu

KBagpatnunas ¢bynkums, e€ rpaduk u cpoiictBa. IlapaGona, koopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapaOOIIbI.

I'papuxn GyHKIMIA: y = kx, y = kx + b, y = X%,
y = oY = knnx CBOMCTBA.

X

Yucnoewvie nocnedosamenvnocmu

Omnpenenenue u cocoObI 32IaHUA YUCJIOBBIX MOCJI€10BATEIBLHOCTEH

[lonsiTHe YUCIOBON MOCIENIOBATEIBHOCTH. 3aJaHhE MOCIEA0BATEIbHOCTH
peKyppeHTHO# dopmyno u hopmymoit N-To wieHa.

ApudmMeTnyeckasi ¥ reoMeTpuIecKasi Mporpeccum

ApudmeTtndeckass U reoMmerpuueckas nporpeccur. dopmynbl N-ro usieHa
apupMeTHIECKON U TEOMETPUUECKON TPOTrPECCUii, CyMMBbI MEPBHIX N UJICHOB.

H3obpadicenue unenos apupmemuueckolr U 2eoMempuieckol npozpeccuil



modxKkamu Ha KOOpOUHan’IHOZZ naockocmu. Jlunetnwviii u 3KCI’ZOH€HZ4MaJlebluV pocm.
Cnoorcrole npoyenniol.

[TPUMEPHAA PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 7-9 KITACCBI

esu n3yyeHust yueOHOro Kypca

O6mue nenu uzydeHuss ydeOHOro kypca «l'eoMeTpusi» NpelncTaBiIeHbl B
ITOOIT OOO. OHu 3aKnr0YarTCs, MPEKAE BCETO B TOM, UTO HAa YPOKaX F€OMETPUU
oOy4Jaromuiicss Y4YUTCS MPOBOJAUTH JOKa3aTeJIbHbIE PACCYKIECHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEHHS, J10Ka3blBaTh WCTUHHBIE YTBEPKIACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTDH PACCYKIEHUS «OT IPOTUBHOTO», OTJIMYATh
CBOICTBa OT MpPHU3HAKOB, (opMynupoBaTh oOpaTHbIe yTBEepKIeHUS. B oO0yueHuun
YMEHUIO PACCYKIAaTh COCTOMT Ba)XHOE BOCIUTATEIBHOE 3HAYECHHE W3YUYCHHUS
TEOMETPHH, IPUCYIIIEE UMEHHO OTEUYECTBEHHON MAaTeMAaTUUYECKOM LIKOJIE.

Bropoil nenp0 HM3ydyeHHS TE€OMETPUM SABJISETCS HCIOJIb30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEIIEHUM KAaK MATEMaTUYECKHX, TaK M NPAKTUYECKUX 3aaad,
BCTPEYAIOIIUXCA B  pEaJpbHOM JKU3HM. OTOMY COOTBETCTBYET  BTOpas,
BBIYHMCIIMTENbHAS JIMHUS B U3YYEHUM T'€OMETPUM B LIKOJIE. {11 3TOro y4uTemto
peKOMeHIyeTcss ~ MOoA0MpaTh  3aJaud  MPAKTUYECKOro  Xapakrtepa IS
paccMaTpUBAEMBIX TEM, YUUTh OOYYAIOIIUXCS CTPOUTh MaTeMaTHUYECKHE MOJENIU
peanbHbIX JKU3HEHHBIX CHUTyallud, MPOBOAUTH BBIUMCICHUS W OLEHHUBATh
aJIEeKBaTHOCTh IOJIYYEHHOIrO pe3yibrara. KpaiiHe BaXXHO NOAYEPKHUBATH CBS3H
FEOMETPUM C APYTHMMHU IpPEAMETaMH, MOTUBUPOBATh MCIIOJIb30BATH ONPEIEICHHUS
T€OMETPUYECKUX (PUTYP U MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHUE MOITYYCHHBIX
yMeHU B (U3MKE M TEXHUKE. DTU CBS3M Hamboliee SIPKO BUIAHBI B TeMax
«Bektopbl», «TpUTrOHOMETPUYECKHE COOTHOLICHUs», «MeTon KOOpAWHAT» H
«Teopema ITudaropa.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

CornacHo ydeOHOMY IulaHy B 7-9 kiaccax wu3ywaercs Yy4eOHBIH Kypc
«I"'eomeTpusi», KOTOPBIM BKJIIOYAET CICAYIOIIME OCHOBHBIE Pa3feibl COACPKAHUS:
«['eometrpuueckue Gurypsl u uX CBoOHCTBay, «/3MEpeHHE TeOMETPHUECKHUX
BEJIMYMH», a Takxke «JlekapToBbl -KOOPAMHATHI Ha IUIOCKOCTH», «BekTopsi»,
«/IBmwxenns mnockocti» u «lIpeodpazoBanus mogo0us».

VY4eOHBIN TIaH TpeaycMaTpuBaeT H3YyYCHHE TEeOMETpHH Ha 0a30BOM
YpOBHE, UCXO/sI U3 HE MeHee 68 ydeOHBIX 4acoB B y4eOHOM TOJy, BCEro 3a TpHU
roja ooyuenus — He MmeHee 204 yacos.

COHEPXAHUE YUEBHOI'O KYPCA (I10 TOAAM ObYYEHNMA)

7 KIIACC
Hauanbupie moHsTua reomerpuu. Touka, npsimasi, OTPE30K, Jyd. YTOJ.



Buner yrimos. BeprukanbHble U cMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTrOyroJibHUK. [lapaniensHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummempuunvie ¢ueypol. OcnosHble CE0UCMEA 0CEE0U  CUMMEmMpPUU,
IIpuMepbl CUMMETPHUH B OKPYKAKOLIEM MUDE.

OcHogHble NOCMPOEHUs ¢ NOMOWBIO YUPKYJIA U TUHEUKU.

Tpeyronpnuk.  BbeicoTa, Menuana, Ouccekrpuca, HMX  CBOMCTBa.
PaBHOOEApeHHBII 51 PaBHOCTOPOHHUU TPEYrOJILHUKHU. Hepasenctso
TPEyroJIbHUKA.

CoiicTBa M TpHU3HAKK PAaBHOOEAPEHHOro TpeyroibHuka. IlpuzHaku
PaBEHCTBA TPEYT OJIBHUKOB.

CpoiicTBa W MNpU3HAKU MapauleNbHbIX OpsMbix. Cymma  yryioB
TpPEYroJibHUKA. BHEIIHNE YIIIbl TPEYTOJIbHUKA.

[IpssMOyTrONbHBIA  TpeyronbHUK. (CBONCTBO MeEIWaHbl NPSIMOYTOJIBHOTO
TPEYroJbHUKA,  TNPOBEAEHHOW K  rumoreHy3e. IIpusHaku  paBeHCTBa
IPSMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpAMOYTrONbHBIN TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHCcTBa B reoMeTpuu: HepaseHcmeo mpey20abHUKd, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIIel CTOPOHE TPEYroJIbHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yria W CEpEIUHHBIN
NEPNEHAUKYJIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTb W Kpyr, XOpAa M JHaMeTp, HUX CBolcTBa. B3anMHoe
PACIIONIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekylas K OKPY>KHOCTH.
OKpyXHOCTb, BIHCaHHasg B YroJl. BnucaHHas © onMcaHHAas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KIIACC

Yerbipéxyronpauku. [lapamnemorpamm, ero npu3Haku U CBOKMCTBA. YacTHbIE
Clly4au MapajuieiorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBaApar), UX MPHU3HAKH H
cBoiictBa. Tpamemusi, paBHOOOKas Tpamerus, e€ CBOWCTBA M IPU3HAKHU.
[IpssMmoyronpHast Tpaneuus.

Memoo yosoenus meduanvl. Llenmpanvruas cummempust.

Teopema Daneca u meopema 0 nponopyuoHanrbHwvlx ompeskax. CpemaHue
JMHUU TPEYTOJbHUKA U Tpaneuuu. Llenmp macc mpey2oabHuKa.

Ilooobue mpeyeonvHuxkos, koaghpuyuenm nooobus. Ilpusnaxu nooobus
mpeyzoavHukos. llpuMeHeHne moqo0us mpy pelIeHUH MPAKTUYECKUX 3a/1a4.

CaoticTBa miomaaeld reoMeTpudeckux ¢uryp. Dopmynbl ais TIIOMATN
TPEeYroJibHUKA, TapajuienorpamMma, pomba u Tparenud. OTHOIICHHWE TUIONIAAeH
MOoI00HBIX GUTYP.

Brruncnenue muomanen TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemnl Iludaropa npu pemeHun
MPAKTUYECKUX 3a7a4.

33,I[CCL " ajie€ KypCuBOM 0003HaYCHBI TEMbI, U3YUCHHUC KOTOPLIX IMPOBOAUTCS B O3HAKOMUTCIILHOM IIJIAHC. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMmarcpuajia.



CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MpPSAMOYTOJIbHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUroHOMETpUYECKHE (YHKIIHUU
yriioB B 30° 45° u 60°.

Brnucannble M LIEHTpaiIbHBIE YIJIbI, YTOJ MEX]y KacaTelbHOM M XOpIOM.
Yrioel  Mexay ~XopAamMM U CeKyluMMH. BnucaHHble W ONUCaHHBIE
YETBIPEXYTOJIBHUKU. B3anMmHOe pacnonokeHue IByX OKpykHocrei. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0° po 180°. OcHoBHOe
TPUTOHOMETpPUYECKOE TOXKIECTBO. DOopMysbl mpuBeaEHUS.

Pemenue tpeyronbHukoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB.
Pemenue mnpakTU4YecKWX 3ajJad C UCIHOJb30BAHMEM TEOPEMbl KOCHHYCOB H
TEOPEMbI CUHYCOB.

IIpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX 2IEMEHMOB.

Teopema o npouszgedenuu ompe3Ko8 Xopo, meopeMvl O HpPOU3BEOEHUU
OMPe3K08 CeKyWuUx, meopema o Keaopame KacamenibHOu.

Bektop, anuHa  (MO&ynb)  BEKTOpA,  COHANpPABICHHBIE  BEKTOPHI,
NPOTUBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPBl,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaluu Haja BeKTopamu. PasznoxkeHue BeKTOpa Mo JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopanHatsl BekTopa. CKalsIpHOE TPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapToBbl KOOPJAMHATHI HA TJIOCKOCTU. YpasHeHus npsAmMou U OKPYKHOCTH
B KOOpJMHATAaX, IIEPECEUCHUE OKPYKHOCTEN M MpAMBIX. MeTo KOOpAUHAT U €ro
IPUMEHEHHE.

[IpaBriibHBIE MHOTOYTrOJIBHUKU. [JlmuHA OKpyxkHOCTH. [pagycHas wu
paguaHHas Mepa yIjia, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CErMEHTA.

Jeuoicenuss niockocmu u eHympeHuue cummempuu gueyp(3iemenmaptule
npedcmasenenus). Ilapannenvusiii nepenoc. Ilosopom.

[TPUMEPHAS PABOYAS [TPOIT'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7-9 KITACCBI

Hean uzyyeHus y4eOHOro Kypca

B coBpemenHOM HMGPOBOM MUPE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAUUMOCTh, KaK C TOYKH 3PEHUSI MPAKTUUECKUX MPUIOKEHUM, TaK
U uX posid B 00pazoBanuu. Kaxaplili yenoBeK MOCTOSSHHO MPUHUMAET PEIICHUs Ha
OCHOBE MMEIOUIUXCS Y HETO NaHHBIX. A Jisi 000OCHOBAaHHOTO MPUHSTHUS PEILICHUS B
YCIOBUSIX HEJOCTaTKa WM M30bITKa WH(OpMaUUM HEOOXOIMMO B TOM YHCIE
XOpouIo c(hOpMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MbllIeHHEe. IMEHHO
MOATOMY OCTpPO BCTajla HEOOXOAUMOCTh CHOPMUPOBATH y 00YyYarOIIUXCA, B TOM
yucie odyuaromuxcs ¢ 3P, (pyHKIIMOHAIBHYIO TPAaMOTHOCTb, BKIIIOYAIOUIYIO B



ceds1 B KayecTBE HEOTHEMJIEMOM COCTaBISAIOIIEH YMEHHE BOCIPUHUMATH U
KPUTUYECKH aHAJIM3UPOBaTh HMHQPOPMALMIO, NPEICTABIECHHYI0 B pPa3IM4HbIX
(opMax, MOHMMATh BEPOSITHOCTHBIA XapaKTep MHOTHX pPEAJbHBIX IMPOLIECCOB U
3aBUCHMOCTEN, MPOU3BOAUTD MPOCTEHIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO
C OCHOBHBIMM NpHUHIMIAMU cOOpa, aHaidu3a M MPEACTaBICHUS JaHHBIX U3
pasIUYHBIX cep KU3HU 00IIecTBa M rocyJapcTBa MPHUOOIIAET 00yYaroUuxcs K
OOLIECTBEHHBIM UHTEPECAM.

B cTtpyktype mporpammbl yuyeOHOro Kypca «BeposTHOCTh M CTaTUCTHKA»
OCHOBHOW WIKOJIbI BBIJIEJICHBI CIEAYIOLINAE COACPKATEIbHO-METOANYECKUE JINHUU
«lIpencraBinenue JaHHBIX M ONMCATENbHAs CTAaTUCTHKA»; «BeposTHOCTBY;
«DneMeHTbl KOMOMHATOPUKNY; « BBeneHue B Teoputo rpadoy.

Conepxanue gnuHun  «lIpencraBneHue  JaHHBIX W ONUCATENbHAs
CTaTHCTHKA» CIYXUT OCHOBOM JiJIi (OPMHUPOBAaHHS HAaBBIKOB pabOThI C
uHpoOpMalMe: OT YTeHUs M HMHTEpHpeTaluu HUH(pOpMaluu, NPeACTaBICHHON B
TabyMlax, Ha auarpamMmax M rpadukax a0 cOopa, HpeICTaBICHUS M aHaINU3a
JAHHBIX C MCIOJIb30BAHUEM CTAaTUCTUUYECKUX XapaKTEPUCTUK CPEIHUX U
pacceuBanus. Paboras ¢ ganHbiMu, oOyuatomuecs ¢ 3IIP yuarcs cuuthiBaTh U
UHTEPIPETUPOBATh JaHHbIE, BBIIBUIaTh, AapryMEHTHUPOBAaTb M KPHUTHKOBATh
OPOCTEHIINE TUIOTE3bl, Pa3MBIIUIATh HaA  (QakTopaMu, BbI3BIBAIOIIUMHU
U3MEHYMBOCTh, M OLICHMBAaTh WX BJIUSHHE HA pacCMaTpPUBAEMbIE BEJIWYUHBI U
IIPOLIECCHI.

WHTYyUTUBHOE NPEACTABICHUE O CIY4YalHOUW W3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHIUN CTAaHOBUTCS MOTUBHUPYIOIIEH OCHOBOM Ui
U3y4eHUsl TEOpUH BeposiTHOCTeH. bonbiioe 3HaueHue ans oOyuwarouuxcsa ¢ 31IP
31€Ch MMEIOT IPAKTUYECKUE 3aJaHMsi, B YACTHOCTU OIBITBI C KJIACCUYECKUMMU
BEPOSITHOCTHBIMU MOJEIISIMU.

[loHATHE BEpPOSTHOCTH BBOAMUTCA KaK Mepa IMpaBAOINON00Ms CIIy4yaltHOTO
coObrTus. [lpu n3yuenuu kypca odyuarommuecs ¢ 3[IP 3HakoMaTcs ¢ nmpocTermmumu
METOZAMU  BBIYMCIICHUS BEPOSTHOCTEH B  CIIy4aWHBIX OKCIEPUMEHTaX C
PABHOBO3MOXXHBIMU 3JIEMEHTAapHBIMM HCXOJAMHU, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIIIOIIMMHU CTaBUTh M pemliarh Oojee CIOXKHbIE 3ajaud. B Kypc BXonsT
HayaJbHbIE IPEACTABICHUS O CIy4aMHBbIX BEJIMYMHAX M MX YHCIOBBIX
XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYyIIECTBIISETCS 3HAKOMCTBO O0YUYaIOLIUXCS C
3[IP ¢ MHOXecTBaMM M OCHOBHBIMH ONEpAalMsIMU  HAJ MHOYKECTBAMH,
paccMaTpuUBarOTCs TNPUMEPHl NPUMEHEHMs Ul pELUIeHWs 3a71ad, a Takke
WCITI0JIb30BaHUS B JPYIMX MaTeMAaTUYECKUX KypcaxX U y4eOHBIX ITpeaAMETaX.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax uzyuaercs Kypc «BeposSTHOCTh M CTAaTUCTHKA», B KOTOPBIN
BXomAT paszaensl: «lIpencraBieHue MAaHHBIX H  ONMHUCATENbHAsl CTATUCTUKA;
«BeposaTHOCTEY; «DNEeMEeHThl KOMOUHATOPUKHNY; «BBeaeHne B TeOpHIO TpadoBy.

Ha u3yuenne nanHoro kypca oTBOAUT | yueOHBIN Yac B HENENIO B TEUCHUE
Kak7oro roga ooydenwus, Bcero 102 yueOHBIX yaca.



COJEPXAHUWE YUEBHOI'O KYPCA (I10 TOAAM ObYYEHUM)

7 KIIACC

[IpencraBienne naHHBIX B BUE Ta0JUILI, 1UarpamMmm, rpa@ukoB. 3anojHEHUE
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHue rpaduKoB peasibHbIX MpoLeccoB. 3BneueHre nHpopMauuu us3
auarpaMM U TaOJIHll, UCTIOIb30BAaHUE U MHTEPIPETAlUs JaHHBIX.

OnucarenbHasi CTaTUCTHUKA: CpeHEe apuMeTHUecKoe, MeIuaHa, pa3max,
HauOoJbIllee M HAaWMEHbIIEeEe 3HauyeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Cryuatinwiii 5xcnepumenm (onvim) u ciydatiHoe coovimue. Beposmuocmo u
yacmoma. Ponb manoseposmmueix u npakmuuecku 00CMOBEPHbIX COOLIMUU 8
npupooe u ¢ obwecmee. Monema u uzpanbHas KOCNb 6 Meopu 6epoSMHOCmert,

I'pagh, eepwuna, pebpo. Cmenenv eepuiunvl. Hucio pébep u cymmapuas
cmenenv gepuiun. IIpeocmasnenue o ceaznocmu epagpa. Lenu u yuxnol. Ilymu
epaghax. Ob6x00 epagha (dtinepos nyms). I[Ipedcmasnenue 06 opueHMuUpoBAHHOM

epaghe. Pewenue 3a0auc nomowvto epagos.

8 KUIIACC

[IpencrapiieHne JaHHBIX B BHJIE TAOJIHII, TUArpaMM, rpaduKoB.

MHOXECTBO, JJIEMEHT MHOJXKECTBa, IOAMHOXKecTBO. Omnepanuu Hax
MHO)KECTBaMH: OOBEIWHEHHE, TepeceucHue, aomnojHeHne. CBOWMCTBa omeparmii
HaJ MHOXKECTBAMH: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PAaCIPEACIUTEIBLHOE,
BKIIFOUCHHUs. Mcrmonb3oBaHue TpadHuyuecKkoro IMPEACTABICHUS MHOMXECTB IS
OIHMCaHMsI PeaJbHBIX IIPOILIECCOB U ABJICHUM, IIPH PEIICHUY 3a]1a4.

Hszmepenue pacceusanus oannvix. Jucnepcus u cmanoapmuoe OmKIOHeHuUe
YuUC08bIX HAOOPOs. Jluazpamma pacceusanus.

DnemMeHTapHbIle COOBITHS CilydaiiHOro ombita. Clly4aiiHble COOBITHS.
BepositHoctn  coOpiTuit. OnbBITBI ¢ PaBHOBO3MOXKHBIMU — JIEMEHTapPHBIMU
coopITussMu. CydaifHbiid BBIOOP. CBSI3b MEXKIy MaJIOBEPOSITHBIMU M MPAKTHYCCKU
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPO/IC, OOIIECTBE U HAYKeE.

llepeso. Csoticmea Oepegvbes: eOUHCMBEHHOCHb NYMU, CYUWeCcmeosaHue
BUCAYEL BEPUIUHDBL, C8A3b MENCOY YUCIOM eepuiun u yuciom péoep. I[lpasuno
ymuodicenus. Pewenue 3adau ¢ nomowwio epagos.

IIpomusononooscuvie coovimus. uacpamma Oiinepa. Obvedunenue u
nepeceuenue coovimui. Hecoemecmuvie coovimus. Dopmyna  crodceHUs:
geposimuocmeil. Ycnoenas eeposmuocms. Ilpasuno ymuooicenus. Hesagucumobie
coovimus. Ilpeocmasnenue s3xkcnepumenma 6 eude oepesda. Pewenue 3adau ma
HAaxXooicOeHue 8eposmHOCmell ¢ NOMOWbI0 O0epesa CAyYauHo20 KCHepuMeHma,
ouazpamm Jinepa.

43,I[CCL " ajie€ KypCuBOM 0003HaYCHBI TEMbI, U3YUCHHUEC KOTOPBIX MMPOBOAUTCA B O3HAKOMUTCIBHOM IIJIAHC. Henaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMmarcpuajia.



9 KITIACC

[IpencraBienne fJaHHBIX B BUAE TaOMuL, JuarpaMM, rpaguKoB,
MHTEpIpeTanus JaHHbIX. YTeHHe U mocTpoeHue Tabaul, Auarpamm, rpa)ukoB 1o
pEalIbHbIM JAHHBIM.

[lepectanoBku u daktopuan. CoueTaHusl U YUCIO coueTaHuM. Tpey2onvHuk
Ilackana. Pemenue 3a7a4 ¢ UCIOJIb30BAHUEM KOMOUHATOPUKH.

T'eomempuueckas eepoamnocme. Cryuaunvli 66100p MouKu U3 @ueypvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKpPY*HCHOCHIU.

Hcneitanne. Ycenex m Heynaya. Cepust MCIBITAHUM A0 TEPBOrO yclexa.
Cepust ucnbiTanuii bepnymnu. BeposaTHOCTH COOBITHII B CEpPUM  UCHIBITAHUI
bepnymnn.

CnyuaiiHasi BeJIMUMHA W PACIHpENICICHUE BEPOSITHOCTEW. MaTeMaTudyeckoe
oxumaHue u gucrepcud. [IpuMepbl  MaTeMaTHYecKOro  OXKHJAHHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYECHUS BEIWYMHBI. MaremaTH4yecKoe OXKHAaHUE M
JUCIIEpCUs CIy4YallHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepnymm».

[Tonsitue o 3akoHe OonpIIMX YKcenl. M3MepeHne BepOITHOCTEN C MOMOIIbIO
yacToT. Poiib 1 3HaUeHUe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBI

[IpoBeneHne OLEHKH MOCTMKEHUH IUIAHUPYEMBIX DPE3yJIbTaTOB OCBOCHWSI
y4eOHOro TpeaMera MpOBOIUTCS B (JOpME TEKyIIero W pyOeKHOTO KOHTPOJIS B
BHUJIC: KOHTPOJbHBIC PaOOTHI, CAMOCTOSTEIbHBIE pA0OTHI, 3a4€Thl, MATEMATHUECKUE
JTVKTAHTBI, MPAaKTHYECKHe palbOThl, MUCHMEHHBIH OTBET MO HWHAMBHUIYaTbHBIM
KapToYKaM-3aJaHHsIM, TECTHPOBAHHE.

Hnst obyuaromuxcs ¢ 3[1P Bo3aMoxHO n3MeHeHue (OpMYIUPOBKU 3aJaHUN
Ha «IIOMIArOBYIO», QJaNTallii0 TpeiaraéMoro OOyYaroImeMycsi TeCTOBOTO
(KOHTPOJIBLHO-OIICHOYHOT'0) MaTepHhaya: HCIOJIb30BAHUE YCTHBIX W MUCHBMEHHBIX
UHCTPYKIMI, YIPOIICHUE JJIMHHBIX CIOXKHBIX (DOPMYJIHPOBOK WHCTPYKIIUH,
pellleHne C OIMOpOM Ha ajropuT™M, OO0pasel], HCIOJb30BaHUE CIPABOYHON
uHbOpMaITIH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI:

MOTHBaIUsi K  OOyYeHHIO  MaTeMaTHMKe W IeJICHanpaBIeHHON
[MO3HABATENBHOU JIESITEIbHOCTH;

MOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEPE3 MPAKTUYECKYIO
NEATENIbHOCTh, TPEOYIOIIYI0 MaTEeMaTHUYECKUX 3HAHUM, B TOM YHCJIE YMEHHE
YUYUTHCS y APYTUX JIOJIEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYI0 CHUTyallMl0, OBITh TOTOBBIM
JNEUCTBOBATh B OTCYTCTBUE FAPAHTUH YCIIEXA;



cnocobHocTh oOywatomuxcsi ¢ 3[IP k oco3HaHuio cBoux Ne(ULUTOB U
MPOSIBJICHUE CTPEMJICHUS K UX MTPEOOTICHHIO;

CHOCOOHOCTH K CAMOPA3BUTHIO, YMEHUE CTABUTH JOCTHKUMBIC IIEIIH;

YMEHHE pa3nnyaTh y4eOHbIE CHUTyallMH, B KOTOPBIX MOXXHO JEWCTBOBAThH
CaMOCTOSITENTFHO, M CHUTyallud, T/I€ CIEAYeT BOCIOJIB30BaThCS CIPABOYHOM
uHbOpMaIMeil Win APYTUMU BCIIOMOTaTeIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TIEPEHOCHTH TONY4YeHHBIE B XOjA€ OOy4YeHHs] 3HaHUS B
aKTyanbHYI0 CHTyaluio (Mpu pPEmIeHUH O KUTEHCKUX 3adad, TpeOyrommx
MaTeMaTU4YeCKUX 3HAHUMN);

CIIOCOOHOCTh OPHEHTHUPOBATHCA B TPEOOBAaHUSX W MpPaBHIIAX MPOBEACHUS
POMEXXYTOUHOW U UTOTOBOM aTTEeCTaIUH;

OBIIAJICHHE OCHOBaMHU ()MHAHCOBOW TPAMOTHOCTH.

METANPEAMETHBIE PE3YJIBTATDI

Osnaodenue YHUBEPCATbHBIMU yueoHbIMU no3HasamebHbIMU
oelicmeuamu:

yCTaHABJIMBATh TPUYUHHO-CJICJACTBCHHBIC CBS3W B XOJ€ YCBOCHHS
MaTeMaTHYEeCKOTO MaTepuaa;

BBISIBIIATE JIEPUIUT JAHHBIX, HEOOXOIUMBIX IS PEIICHUS IMOCTaBJICHHOM
3a/1a4H;

C TIOMOIIBI0 YYUTENSI BRIOUPATh CIIOCO0 perieHus MaTeMaTHYecKoi 3a1auu
(cpaBHMBaTh BO3MOXHBIE BAPUAHTHI PEIICHMUS );

OPUMEHSATh W MpeoOpa3oBbIBaTh 3HAKM M CHMBOJIBI B XOJI€ pEHICHUS
MaTEeMaTHYECKUX 3a/1a4;

yCTaHABJIMBATh UCKOMOE U JIAaHHOE MPU PEIICHUH MaTeMaTHUeCKOM 3a/1a4u;

NOHUMATh M MHTEPIPETUPOBATH MH(POPMAILIUIO PA3IUYHBIX BHIOB U (Popm
IPE/ICTAaBIICHUS;

WUTIOCTPUPOBATH pelllaeMble 3a71a4l rpad)UIeCKUMU CXeMaMu;

3 PeKTUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATh HHPOPMAITHIO.

NOHMMATh M HCIOJb30BAaTh MaTEMaTHYECKHME CPEICTBA HAIJISITHOCTH
(rpaduku, nauarpamMmbl, TaOMUIBI, CXEeMbl MW JAp.) IS  HWIIIOCTpAIuH,
WHTEPIPETAINN, apTyMEHTAINH.

Osnadenue  yHugepcanbHvlMu  y4eOHbIMU KOMMYHUKAMUBHBIMU
oelicmeuaAmu:

OpPraHU30BBIBATh YUYEOHOE COTPYJHUUYECTBO U COBMECTHYIO JESTEIbHOCTD C
YUYUTEJIEM U CBEPCTHUKAMHU B MPOLIECCE PEIICHUS 3a/1a4;

B3aMIMOJICHCTBOBATh M HAXOAUTHh OOIMEe crmocoObl paboTel; paboTaTh B
IpyIIe: HaxoAWTh OOIllee pelieHue U pas3pemiarb KOH(MIUKTBI Ha OCHOBE
COTJIAaCOBAHMS MO3UIMKA U y4€Ta UHTEPECOB; CIYIIATh MapTHEPA; HOPMYITUPOBATH,
apryMEHTHPOBATh U OTCTAWBATh CBOE MHEHHUE;

MPOTHO3UPOBATH BO3HUKHOBEHNE KOH(MIMKTOB MPU HAJTMYHUHA PA3HBIX TOUYEK
3peHHs] U paspeliatb KOHQIUKTHL HA OCHOBE yu€Ta MHTEPECOB U MO3UIIMH BCEX
YYaCTHUKOB,



apryMEHTHPOBATh CBOIO TMO3UIUI0 U KOOPAMHUPOBATH €€ C MO3UIUAMHU
MapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO pEIIeHHUs] B COBMECTHOM
NeSATEeNbHOCTH;

BBITIOJIHSITh CBOIO 4YacTh palbOThl, JOCTUTaTh Kaue€CTBEHHOTO pe3yJibTara U
KOOPJAWUHUPOBATH CBOU JICUCTBUS C IPYTUMH YJIEHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUNA MPOAYKT.

Osnadenue yHu8epcanbHbIMU YUEeOHBIMU PE2YIAMUBHBIMU OCUCHEUAMU:

CTaBUTH 1I€JIU, BHIOMPATh U CO3/]aBaTh AJITOPUTMBI JJIsl PEIICHUS y4eOHBIX
MaTeMaTUYeCKUX NpooiieM;

IJIAHUPOBATh M OCYIIECTBIIATH JICSITEIHHOCTh, HAMPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKTepa.

dbopmynupoBaTh U YIAEpPKHBaTh YYEOHYIO 3aJady, COCTaBJISATh IUIaH U
IOCJIEA0BATEIbHOCTh JCHCTBUM;

OCYIIECTBJISITh ~ KOHTPOJb MO o00Opas3lly U BHOCUTH HEOOXOJIUMBIC
KOPPEKTHUBHI;

KOHTPOJIUPOBATh TPOLIECC M  pe3yJbTarT y4eOHOM MaTeMaTUYeCKOM
NeSATeIIbHOCTH;

a7IeKBaTHO OIICHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBITIOJTHEHUS
ydeOHOU 3a7auu, €€ OOBEKTHUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

CIMYaTh CHOCO0 NEHCTBHUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TAJIOHOM C IENbI0
oOHapy>KeHHUs OTKJIOHEHHUH U OTJIIMYUNA OT ITaJIOHA.

NOpeIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIpH pELICHUU
y4eOHOM 3a1a4H;

MOHUMATh MIPUYMHBI, IO KOTOPHIM HE OBLIT JJOCTUTHYT TPeOyeMblid pe3yIbTaT
JESTEIBHOCTH, ONPEICNISITh MO3UTUBHBIC U3MEHEHHUS U HAMpaBIEHUs, TPeOyIOIIne
naabHenIen padoThl;

PETYIHPOBATH CIIOCOO BBHIPAKEHUSI IMOIIUH.

IHNPEJIMETHBIE PE3YJIBTATHBI

PesynbpTaTel ocBoeHHMs yueOHOro mpeamera «Martematuka (BKIFOYas
anreOpy, reOMeTpPHI0, BEPOSATHOCTh M CTATUCTUKY)», PACHpPEICIICHHBIC IO T'0JIaM
oOydeHus, GOpMyIHPYIOTCS 1O MPUHIMIY JT00aBICHUS HOBBIX PE3yJbTaTOB OT
roja K TOJy, y)K€ Ha3BaHHBIE B MPEIbIIYIIUX T0JaX MO3UIMH, KaK IPaBHIIO,
JIOCJIOBHO HE TIOBTOPSIIOTCS, HO YYHUTHIBAIOTCS (PE3yJIbTaThl OYEPEIHOIO T'oja I10
YMOJTYaHHIO BKJIIOYAIOT PE3YIbTaThl MPEIBIAYIINX JICT).

IUNIAHUPYEMBIE ITPEAMETHBIE PE3VYJIBTATBI OCBOEHUA

[TPUMEPHOI PABOYEM ITPOI'PAMMBI KYPCA «MATEMATHKA»

(ITO TOAAM OBYYEHUNA)

OcBoenune yueOHOro Kypca «MaTtematuka» B 5—6 Kjlaccax OCHOBHOM IIKOJIbI
JIOJKHO OO€eCIleunBaTh JTOCTUKEHUE CICAYIONIUX MPEAMETHBIX 00pa30oBaTElbHbBIX
pe3yJIbTaTOB:

S KITIACC



Yucna u éviuucienus

OpueHTHpOBaTbCA B MOHATUAX M ONEpUpPOBaTh Ha 0a30BOM ypOBHE
TEpPMUHAMH, CBS3aHHBIMU C HATypaJIbHBIMU 4YHUCJIaMHU, OOBIKHOBEHHBIMH U
JNECATUYHBIMU IPOOSIMHU.

CpaBHUBAaTb M yHOPSAJOYMBATH HATypalbHbIE 4HCIA, CpPaBHUBAaTh B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE APOOH, ECATUIHBIE IPOOH.

CoOoTHOCUTH, TOYUKY Ha  KOOpPAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €M YHMCIOM M H300pa)kaThb HATypajbHbIE YMCIa TOYKAMU Ha
KOOPAUHATHOM (YUCIIOBOM) MPSMOM.

BoinonHaTs apudmeTrnyeckue EWCTBUA C HATypaldbHBIMM YHMCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITUX CIIydasiX.

BrInonHsATh MpoBEpKY, NPUKUAKY PEe3yIbTaTa BHIYUCICHUH.

OKpyrasTh HATypajIbHbIC YUCIIA.

Pewenue mexcmoswix 3a0au

PemaTte TexcTOBBIE 3ahaud apUPMETUYECKUM CIIOCOOOM U C TMOMOIIbIO
OpraHM30BaHHOTO KOHEYHOTO TIepedopa BCEX BO3MOXKHBIX BapUAHTOB (IIpH
HEOOXOJIMMOCTH C HAIIPABJISIONICH MOMOIIBIO).

Pemate 3amaum, cojepskamue 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIHMYMHBIL:
CKOpPOCTb, BpEMs, pAacCTOSIHUE; I1I€Ha, KOJIMYECTBO, CTOUMOCTh (IIpH
HEOOXOJIMMOCTH C UCTIOJIb30BAHUEM CIPAaBOYHON MHPOpPMALIUN).

Hcnonb3oBaTh KpaTKHE 3allMCH, CXEMbl, TaOJHIlbl, OOO3HAYECHUS MpH
pEIIeHUH 3aay.

[Tonb3oBatbes OCHOBHBIMH eIMHULIAMU M3MEPEHHUS: IIEHBI,
MAaCCBL;pacCTOSIHUS, BPEMEHHU, CKOPOCTH; BBIpAXaThb OJHU E€AUHUIIBI BEIUYMHBI
yepes apyrue (Ipu HeOOXOAUMOCTH C ONIOPOI Ha CHPaBOYHYIO MHGOPMAIIHIO).

N3Bnekars wHOpManuio, MpeACTaBICHHYIO B Tabiuile, Ha CcTONOYaTOU
auarpaMMe, MHTEPIPETUPOBATh MPEACTABICHHBIC JaHHBIC, UCIOIb30BaTh JAHHBIC
U pelieHUH 3aa4.

Haznaonan zeomempus

[Tonb30BaTHCS TEOMETPUUECKUMHU MOHSATUAME: TOUYKA, MIPsiMasi, OTPE30K, JIyd,
yToJI, MHOTOYTOJIBHUK, OKPY>KHOCTB, KpPYT.

[IpuBoguTh mpuUMEpsl OOBEKTOB OKPYXKAIOLIETO MUpPA, UMEoLuX (popmy
M3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, P HEOOXOIMMOCTH 110 BU3YyalIbHON OMOpE,
CBS3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYT'OJIbHUKAMU: yroJ, BEPIIUHA,
CTOpPOHA, TUArOHaJIb; C OKPYXHOCTBIO: PaJNyC, AUAMETP, LICHTP.

N300pakath u3ydeHHBIE TeoMeTpuueckne (GUTYphl Ha HEITWHOBAHHOW W
KJIeT4yaTod Oymare ¢ TIOMOIUbK LHUPKYJIS M JIMHEWKH (IIOCJIE COBMECTHOIO
aHaJn3a).

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C IOMOIIBIO
JUHEWKHU, CTPOUTh OTPE3KH 3aJaHHON JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnonp3oBaTh CBOWMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa it
UX MOCTPOEHUS, BEIUUCIICHUS TUIOIIAIU U IEPUMETPA.

Boluncnate nepuMerp M IUIOWMIAJb KBaapaTa, MNPSMOYTOJbHUKA, (QUryp,



COCTaBJICHHBIX M3 MPSIMOYIOJbHUKOB, B TOM uucie (uryp, u300pakEHHbIX Ha
KJIeTYaToOM Oymare.

[Tonp30BaThCsl OCHOBHBIMH METPHUECKUMH €AMHULIAMU U3MEPEHUS JJIMHBI,
IUIOMIA/IM; BbIpaXaThb OJHM €OWHUIBI BEIMYMHBI 4epe3 Jpyrue (mpu
HEO0OXOJMMOCTHU € OMOPON HA CIPABOUYHYIO MH(OPMAIIUIO).

PacnoznaBath mapamienenunes, KyO, MCHOJIb30BaThb TEPMHUHOJIOTHIO:
BEpIIMHA, pedpOo TpaHb, W3MEPEHMs; HAXOAUTh M3MEpPEHHUs Mapajielenunesa,
KyOa.

Boruncnars 00béM KybOa, mapasuienenunena no 3aJaHHbIM U3MEPEeHUsIM (C
OMOPOW Ha aNTOPUTM YUEOHBIX NEHCTBUIA), MOJIB30BATHCS €IUHUIIAMU U3MEPEHUS
o0BEMa.

PemaTe HecnoxHble 3a7aud Ha M3MEPEHHE T'€OMETPUYECKUX BEIUYHMH B
NPAKTUYECKUX CUTYyalUsX (MpU HEOOXOAMMOCTH C BU3YalIbHOM OMOpPOM).

6 KIIACC

Yucna u eviuucienusn

OpueHTHpOBaTBHCSI B TMOHATHSAX U OMNEPUPOBATH Ha 0a30BOM YpOBHE
TEPMUHAMHM, CBSI3aHHBIMU C PA3JIMYHBIMU BUJAMHU YHCEN U CIIOCOOAMU MX 3aIlHCH,
NEePEXOaUTh (€CIU ATO BO3MOXKHO) OT OJ{HOM (hOPMBI 3aIUCH YUCIIA K IPYTOH.

CpaBHUBATh U YHOPSIAOUYMBATH LIEJIbIE YUCTIA, OOBIKHOBEHHBIC U JECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

Boeimonuatre apudmeTndeckue ACHCTBUS € HATypaldbHBIMU U IEJIBIMU
YHUCJIaMHd, OOBIKHOBEHHBIMHU U JIECATUYHBIMHU JPOOSMHU, TOJTOKUTEIbHBIMU |
OTPULIATEILHBIMU YHCIIAMH.

BoluncnsaTh 3Ha4€HUsI YHUCIIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUIAKY U
OLICHKY pe3yJbTaTa BBIYMCICHUM;, BBIMIONHATH MPEOOpPA30BAHUS HYHCIOBBIX
BBIPOKCHUH HA OCHOBE CBOMCTB apU(METHIECCKUX JACHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M
YUCIIOM M H300pakaTh 4YMclia TOYKAMU HAa KOOPAMHATHOW MNPSMOW, HAXOIUTH
MOAYJIb YUCJIA.

COOTHOCUTBH TOYKH B IPSIMOYTOJIBHON CHCTEME KOOPJIUHAT C KOOPAUHATAMHU
3TON TOYKH.

OxkpyrasTh 1enble YHclia W JeCATHYHbIE ApoOu (1o oOpasily), HaXOIWUThb
MPUOITNKEHUS YHCEIL.

Yucnoevie u OykeeHHble 6bIPAICEHUA

OpueHTUpOBaTbCSI B TMOHATHSX U ONEPUPOBATH HAa 0a30BOM YpOBHE
TEPMUHAMH, CBS3aHHBIMH C 3alHCHIO0 CTEMEHW YHUCIIA, HAXOAWTh KBaJpaT U KyO
4yKucia, BBIYKMCISATh 3HAYEHUS! MPOCTEUIINX YHUCIOBBIX BBIPAKEHHM, COAEpKAIIMX
CTEIEHHU.

[Tonp30BaThCS MPU3HAKAMU JIETUMOCTH (TMPU HEOOXOJAMMOCTH C OMOPOW Ha
aJITOpPUTM IpaBUiia), PacKJIabIBaTh HATYpaJIbHbIE YKCIIA HA TPOCThIE MHOXKHUTEIH.

llonv306amucsa macuimadom, COCTABIATH MPOTIOPIIMH U OTHOIICHHUS.

Ncnons3oBaTh OYKBBI 151 0003HAYEHUS YUCET MPU 3aIIUCU MaTeMaTHYEeCKUX
BBIpQKEHUW, HAXOJWUTh 3HAUYCHHUS] OYKBEHHBIX BBIPAXEHUW, OCYIIECTBIISISA
HEO0OXOMMbIE TIOJICTAHOBKH U MIpeoOpa3oBaHus (C OMOPOM Ha aIrOpUTM y4eOHbBIX



TEeUCTBUH).

HaxonuTte HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmogoix 3a0au

Pemiate MHOTOIIAroBeie TEKCTOBBIEC 3aJaull apu(METHUECKUM CIIOCOOOM ¢
OIIOPO¥ Ha BOIIPOCHBIN IUIAH.

Pematp MPOCTEUILINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MIPOTNOPIIMOHATILHOCTBIO BEJIMYMH, MPOIEHTAMH; pellaTh TPU OCHOBHBIC 3aJlauu
Ha ApOoOU U NPOLEHTHI.

Pemiate 3amaum, conepraiiue 3aBUCUMOCTU, CBSI3BIBAIOIINE BEJIMYHUHBI:
CKOpOCTb, BpeMsH, paccTosiHue, LICHA, KOJIMYECTBO, CTOMMOCTH;
IPOU3BOUTEILHOCTh, BpeMs, 00bEMa pabOThI, HUCIONB3YS apudmMeTHyecKue
NEUCTBUS, OLICGHKY, TPUKUIKY; TIOJb30BaThCS  EIWHUIIAMU  H3MEPCHHS
COOTBETCTBYIOIIUX BEJIMUUH.

CoctaBisiTh OYKBEHHBIC BBIPAKCHHMS 10 YCJIOBHIO 3a7adyd  TOCIE
COBMECTHOI'O aHAJIM3a.

N3Bnekars mH(OpManuio, MPEJACTABICHHYIO B Ta0iUIax, Ha JUHEHHOMH,
CTOJIOUATON WM KPYrOBOW JHarpaMMax, MHTEPIPETUPOBATH MPEIACTABICHHBIC
JTaHHBIE; UCIIOIL30BaTh JAHHBIC TP PEIICHUH 3a]1a4.

[IpenacraBnare wWHPOpMAIMIO C TMOMOIIBKO  TaOJNWIl, JHUHEHHOW W
CTONOYATON nUarpamm.

Haznaonan zeomempus

[IpuBoauTh MpUMEpPHl OOBEKTOB OKPYXKAIOLIETO0 MHpa, UMEHOIMHX (Hopmy
U3YYEHHBIX T'€OMETPUYECKUX IUJIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, TpUMEpPHI
PaBHBIX U CUMMETPUYHBIX QUTYD.

N300paxkaTb ¢ TMOMOINBIO [HPKYJs, JHUHEHKH, TpaHCHIOpPTHUpa Ha
HEJIMHOBAHHOW W KJIETYaTOM Oymare HW3y4eHHbIC IUIOCKUE TEeOMETPUUECKHE
burypsl 1 KOHQUTYpaIUd, CHMMETPUIHBIC (PUTYPHI.

HNmers mpencTaBieHHE O TE€OMETPUYECKUX MOHSATHSX: PaBEHCTBO (Uryp,
CUMMETPHUSI, OCb CAMMETPHUU, LIEHTP CUMMETPHH.

HaxonuTe BeIWMYMHBI YIJIOB H3MEPEHHEM C TIOMOIIBID TPAaHCHOPTHPA,
CTPOUTH YIJIbl 33JJAHHON BEJIMYUHBI, [10Jb30BATHCS MPU PELICHUH 337a4 TPayCHOM
MEpPOU YIJIOB; pACIIO3HABATh HA YEPTE)KAX OCTPBIN, IPSIMOU, pa3BEPHYTHIA U TYIIOU
YTJIBI.

Boluncnarh JIuHY JIOMaHOW, NMEPUMETP MHOTOYTIOJIbHHMKA, IOJIb30BaThCs
€IUHULIAaMU HM3MEPEHHUs [UJIMHBI, BBIPAXKATh OJHU €IAWHUILI HU3MEPEHUS JJIUHBI
4yepes3 apyrue.

Haxoauth, ucnonb3ysi 4YepTEXHbIE HMHCTPYMEHTBI, PACCTOSIHUS: MEXIY
JIBYMsI TOYKaMH, OT TOUKHU 10 IPSIMOM, JUIMHY ITyTH Ha KBaJpaTHOM CETKeE.

Beruucnares  miomanas  Guryp, COCTaBICHHBIX W3 MPSIMOYTOJIHHUKOB,
UCIOJIb30BaTh  pa3OMeHue Ha MNPSIMOYTOJbHHUKH, Ha paBHble (UTYpHI,
JOCTpaviBaHWE JO MPSMOYTOJbHUKA;, TMOJIb30BaThCd OCHOBHBIMU €IUHULIAMU
M3MEPEHUsl IUIOMIAJM; BBIpAXKaTh OJHU €AUHUIBI WU3MEPEHUs IUIOUAIU Yepe3
npyrue (mpu He0OXOAMMOCTH C OMOPOM Ha CIIPABOYHYIO HHPOPMAIIHIO).

Pacno3naBath Ha MOJENSAX M M300pa)KEHUSX MUPAMHAY, KOHYC, LIHJIUHIP,
HCIIO0JIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBaHUE, pa3BEPTKA.



N300paxkaTh Ha KileTyaTO Oymare npsIMOYTOJIbHBIN Mapajielenunes.

Boeruucniats 00bEM MpsAMOYTroJIbHOTO Mapaienenuneaa, Kyoa, noiab30BaTbCs
OCHOBHBIMU €IMHUIIAMH HW3MEpeHHs 00bEéMa; BBIpAXaTh OIHH CAMHUIIBI
u3MepeHus: 00bEMa uepes apyrue (C onopoi Ha CIPaBOYHYIO HHPOPMAITHIO).

Pemate HecnmokHbIE 3a7aud Ha HAXOXKACHHE T€OMETPUYECKHX BEITUYHMH B
MPAKTHYECKUX CUTYAIsIX (TP HEOOXOAMMOCTH C BU3YaJbHOW OMOPOHA).

[JIAHUPYEMBIE I[TPEJMETHBIE PE3YJIbTATHI OCBOEHU S

[TIPUMEPHOU PABOYEM ITPOT'PAMMUBI KYPCA «AJITEBPA»

(ITO TOJJAM OBYUYEHI)

OcBoenne ydeOHOro Kypca «AusreOpa» Ha ypOBHE OCHOBHOIO OOIIETro
O6pa30BaHI/ISI JOJIKHO 06GCHe‘{I/IBaTB JOCTHUKCHHUC CJ'ICI[yIOHlI/IX HpeI[MeTHBIX
0o0pa3oBaTeIbHBIX PE3YJIbTATOB:

7 KIIACC

Yucna u eviuucienusn

BrinonHsATh, coueras yCTHbIE W NMHUChbMEHHBIE NMPUEMBI, apuPpMETUUECKUE
JEUCTBHS C PAITMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAKEHUHN; NMPUMEHATH Pa3HOOOpa3HbIC
criocoObl W TIPUEMBI BBIYHMCIICHUS 3HAUYCHUN APOOHBIX BBIPAKCHUIMA, COJIEPM KAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexoauth OoT omHO# (OpMBI 3amucH 4ucen K JIpyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECITUYHYIO ApoOb). CpaBHUBATH U
yHOPAI0YMBATh PAllMOHAJIBHBIEC YHCIIA.

OKpyrasarh yucia.

BbINONHATh TNPUKUAKY M OLEHKY pE3yjbTaTa BBIYUCICHUN, OLICHKY
3HAYCHUW YHMCIIOBBIX BBIPAKECHUN.

BbINONHATh NEUCTBUSA CO CTENEHSIMH C HAaTypajJbHBIMU IOKa3aTelsIMHU (C
OTIOPO¥ Ha CIIPaBOYHYIO HH(OPMAIIHIO).

[IpuMeHsTP  NOpU3HAKK  JEIMMOCTH, pPa3OKEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Pemate mnpocreiinie NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4ud, CBA3aHHBIE C
OTHOIIEHHUEM  BEIUMYMH,  MPOMOPLHUOHATIBHOCTHIO  BEJIUYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a7a4 C YUETOM OrpaHUYEHUMN, CBI3aHHBIX
CO CBOWCTBAMH PACCMaTPUBAEMBIX OOBHEKTOB.

Anzedpauueckue svlparxcenus

OpueHTUpOBaTbCSI B TMOHATHSX U ONEPUPOBATH HAa 0a30BOM YpOBHE
anreOpanyecKoil TepPMUHOJIOTHUEN U CUMBOJIUKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKEHUN MNpHU 3aJaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHUs — IIEJOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJICHHEM MTOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, NPUMEHATH (POpMYJbl KBajgpaTa CyMMbl U KBajpaTa pa3HOCTH (C



OMOpOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

OcCylIecTBIATh PA3TOKEHUE MHOTOUIEHOB HAa MHOXHUTEIU C IOMOILBIO
BBIHECEHUS 32 CKOOKHU 00IIIETO MHOKUTEIS, TPYMIUPOBKH CIaraeMbiX, TPUMEHEHUS
(opMyJ1 COKPAILIEHHOTO YMHOKEHUS (C OMOPOM Ha CIPABOYHYIO HH(OPMALHIO).

[TpumensaTh MpeoOpa3oBaHUsl MHOTOUYICHOB /JIS PEIICHUS PA3IUYHBIX 3a7a4
13 MaTEMaTUKHU, CMEKHBIX MPEIMETOB, U3 peallbHON MPAKTHUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEHM € HATYPAJbHBIMU IIOKA3aTEISAMM IS
npeoOpa3oBaHus BRIPAKEHH (C OMOPOI Ha CITpaBOYHYIO HH(OpMAIIHIO).

Ypaenenusa u nepasencmea

Pemiate nuHeliHbIE ypaBHEHHS C OJIHOM TEPEMEHHOM, MPUMEHssST MpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCII0O KOPHEM YpaBHEHUSI.

Nmets mpencraBieHue o rpauueckux MeroAax MpU PEIICHUU JTUHEHHBIX
ypaBHEHUN U UX CUCTEM.

[Togbupare mpuMepsl Map YUCEN, SBISIIONIUXCA PEHICHUEM JIMHEHHOTO
ypaBHEHUS C IByMS IEPEMECHHBIMH.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH Tpaduk JTUHEHHOrO YpPaBHEHHS C
JByMsI TIEPEMEHHBIMH; TOJIB3YsICh TPaUKOM, TPUBOIAUTH IPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cucrempl ABYyX JIMHEHHBIX YpaBHEHHU C JABYMS TEPEMEHHBIMHU, B
TOM uucJie rpaduyecku (C Omopoil Ha aJTOPUTM yueOHBIX AEHCTBU).

CocraBiaTh (MOCae COBMECTHOTO aHANIM3a) U PEllaTh JTUHEHHOE ypaBHEHUE
WIM CUCTEMY JIMHEWHBIX YpPaBHEHUU MO YCJIOBHIO 3a/Jaud, UHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4M MOJIYYeHHBINA PE3yNbTaT.

Koopounamut u cpagpuxu. @ynkuuu

N3o0paxaTth Ha KOOPAMHATHOW TMPSAMOM TOYKH, COOTBETCTBYIOIIUE
3aJlaHHBIM KOOpAMHATAaM, JY4H, OTPE3KH, HHTEpBAJbI, 3alHCHIBATH YHCIIOBBIC
IPOMEKYTKHU Ha alnre0pandeckoM si3bIKe.

OtmedaTh B KOOPJAWHATHOM TUIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpJUHATaM;
CTpouTh rpaduku TuHEHHBIX QyHKIui. Ctpouts rpaduk Gpyukuun y = kx + b.

OnuceiBaTh € TIOMOIIBIO (PYHKIIUHA W3BECTHBIC 3aBUCUMOCTH MEXKIY
BeTMYMHAMU (TI0 aNTOPUTMY YUYEOHBIX JCHCTBHII): CKOPOCTh, BPEMS, PACCTOSHHE;
1IeHa, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3Hauenne GpyHKIMY MO 3HAYECHUIO €€ apTryMEeHTa.

[TorumaTte rpaduyeckuii cocod MpeacTaBICHUS M aHalu3a WH(OpMaIuy;
M3BJICKATh U MHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

8 KIIACC

Yucna u eviuucnenusn

Hcnonb3oBaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
4yuces i1 CPAaBHEHUS, OKPYTJIEHUS U BBIYMCIECHUN; U300paXkaTh JEeHCTBUTEIbHbIC
YUCJia TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpumMensaTy noHSATHE apU(METHUYECKOrO KBAJAPaTHOTO KOPHS; HAXOAUTh
KBaJpaTHbIE KOPHH, HMCIOJIBb3Ys MPU HEOOXOJUMOCTU KaNbKYJISTOP; BBIMOJHSITH



MpocTeille MnpeoOpa3oBaHUsl BBIPAKEHUN, COJAEpPKAIUX KBAJApPaTHBIE KOPHH,
HCIIOJIb3YS CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anuMcu OOJBIIMX M MaJIbIX YHMCEJl C NOMOLIBIO JECITHYHBIX
npoOeii u creneHelt uucna 10.

Anzebpauueckue svlparxcenus

[IpuMeHsAT, MOHSATHE CTENEHW C IEJbIM I[OKa3aTeJeM, BBIMOJHSITh
npeoOpa3oBaHusl BBIPAXKEHUM, COAEpKAIIUX CTENEHU C LENbIM MoKa3zaTesneM (C
MCIIOJIb30BAaHUEM CIIPABOYHON MHPOPMAIIUN).

BoINOMHATh HECNOXKHBIE TOXKJIECTBEHHBIE MPEOOpa3OBaHUS PAIMOHATIBHBIX
BBIPOKCHUN HA OCHOBE MPABWJI JCHCTBUM HAJ] MHOTOWJIEHAMH U aJIreOpanvyeCcKuMHU
TpoOsSIMU.

PacknaapiBaTh KBaApaTHBIN TPEXUIECH HA MHOXKHUTEH.

[TpumensTs peoOpa3oBaHus BBIPAXKCHUM IS PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

Ypaseuenua u nepasencmea

Pemiare  nuHelHbIE, KBajgpaTHbIE YypaBHEHHS (C  HCIOJIb30BAHHEM
CIIpaBOYHOW HWH(OpMAIMK) U pPAIMOHAIBHBIE YPaBHEHHS, CBOJSIIHECS K HUM,
CHUCTEMBI JIBYX YPaBHEHUH C JByMs IMEPEMEHHBIMHU.

[TpoBoaMTH MpOCTEiIINE UCCIETOBAHUS YPABHEHUM U CUCTEM YpaBHEHUH, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIMBATh, HMEET
T YpaBHEHHUE WUJIM CUCTEMA YPABHEHUM PELICHUS, €CIM UMEET, TO CKOJIBKO, U TIP.)
C OTIOpOH Ha aJTOPUTM YUCOHBIX JEHCTBHIA.

[lepexoauTh OT cioBecHOW (GOPMYIMPOBKHU 3aJaud K €€ anredpandeckon
MOJENH C TIOMOIIBID COCTaBJICHHS YpPABHEHHS WJIM CUCTEMbl YpaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN Pe3ysbTaT.

[IpuMeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH;
peliaTe JIMHEWHBIE HEPABEHCTBA C OJIHOM TNMEPEMEHHOW M HUX CHUCTEMBI; JaBaTh
rpauyuecKkyo WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

Dynkyuu

OmnepupoBath Ha 0a30BOM ypOBHE (DYHKIIMOHAJIBHBIC TOHSATHS W S3BIK
(TepMUHBI, CUMBOJIMYECKHE O0O3HAUYEHUS); OMPENEIsATh 3HAYeHHE (YHKIUHU 10
3HAYEHUIO apryMEHTa; OMPENeIsATh CBOMCTBA (PyHKINH 1O e€ TpaduKy.

CrponTs rpaduku semenTapHbIx QyHKimi Buma , y = X5, Y =Xy = /3

Y= k; omnuchiBaThb CBOMcTBa uyMciIoBOH ¢yHKIMH 10 €€ rpaduky (mpu
X
HEOOXOUMOCTH C HAMPABIISIIONIEH ITOMOIIBIO).

9 KJIACC

Yucna u eviuucieHus

CpaBHUBATH M yIOPSIAOUYNBATH PAIIMOHATILHBIC U UPPAIlMOHAJIBHBIC YHCIIA.

BemonHATh apudMeTHUecKHe ACHCTBUS C pallMOHAIBHBIMH YHCJTIAMH,
coyeTas YCTHbIE M TIMCbMEHHBIC MPHUEMBI, BBINOJHATh BBIYHCICHHUS C
HppalMOHAILHBIMUA YHUCIIAMU.



HaxomuTe 3HaueHHs CTeNEHEWM C LEIbIMU NOKA3aTelsAMUA U KOPHEW;
BBIYUCIISTh 3HAUCHUSI YUCTIOBBIX BBIPAYKECHUM.

OKpyryisiTh JI€UCTBUTEIBHBIE YHCIA, BBIMOJHITH TMPUKUAKY pe3ysibTaTa
BBIUHMCJIEHUH, OLIEHKY YUCJIOBBIX BBIPAKECHUM.

Ypasnenua u nepasencmea

Pemiate nuHelHbIE W KBaJpaTHbIC YpaBHEHUS, ypaBHEHUS, CBOMISIIMECS K
HUM, TIPOCTEHIINE APOOHO-pAllMOHATBHBIC YPAaBHEHUSI.

Pemate npocrenmne CcuCTeMbl IBYX JIMHEHHBIX YPaBHEHUH C JAByMs
MEPEMEHHBIMH U CHUCTEMBI JBYX YpaBHEHHM, B KOTOPHIX OJHO YpaBHEHHUE HE
SIBJISIETCSI TUHEUHBIM (110 BU3YaJIbHOU orope).

Pemate mpocreiiiue TEKCTOBBIE 3ajlaud alreOpanvyecKuM CIoco0oM ¢
MOMOIIBIO COCTABJICHUS YPABHEHMSI WU CHUCTEMBI JBYX YPaBHCHUU C JBYMs
ePEMEHHBIMU.

[TpoBoaANTE MpoOCTEiiIINe UCCIEOBAHUS YPABHEHUM U CUCTEM ypaBHEHUM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIWBATh, HMEET
7 ypaBHEHHUE WJIM CUCTEMa YPABHEHUN PEILICHUS, €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHelHbIE HEpPaBEHCTBA, KBAJIpAaTHBICE HEPABEHCTBA; W300pa)kaTh
pellIeHNE HEPABEHCTB HA YUCJIOBOW MPSIMOM, 3alUCHIBATH PELICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cuctemMbl  JTMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO; H300pakaThb pELICHUE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOM, 3aMUCHIBATH PEIICHUE C TIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 33]1a4.

Dynkyuu

PacnioznaBath (GyHKIMM U3y4eHHBIX BHIOB. [loka3bpiBaTh CXxeMaTHYECKHU
pacIojoKeHHe Ha KOOPIMHATHON IUIOCKOCTH rpadukoB (GyHKwmi Buma: Yy = KX,
y=k<+b,,y=ax’+bx+c,y=x%y = [y ¥ =k B 3aBUCHMOCTH OT 3HaYeHHUIi

X
K02()PUITMEHTOB; ONMKMCHIBATh CBOMCTBA () YHKITUH.

Crpouth U M300pakaThb CXeMaTHYECKH TpadUKH KBAJAPATUYHBIX ()YHKIIHH,
OINMHCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 10 UX Tpaduxam.

PacrioznaBaTh KBagpatuyHyr0 QyHKIHIO 10 (opMyIie, TPUBOIUTH IPUMEPHI
KBaIPaTUYHBIX (YHKIHUNA U3 peaTbHOU KU3HU, GUBHKHU, TCOMETPHH.

Apughmemuueckan u ceomempuueckas npozpeccuu

PacriozHaBath apudMeTHUECKYyI0 M TEOMETPHUYECKYI0 NPOrPEeCcCUU TpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYMCIEHHUS C  HCMOJb30BaHWEM (opMya N-ro  dWieHa
apuPMETUIECKON M TEOMETPUUYECKON MPOTpecCHii, CyMMBbI MEPBHIX N uieHOB (C
OMOpOil HA CIIPABOYHYIO MH(POPMAIIHIO).

Pemathy 3a1aum, CBSI3aHHBIE C YHMCIOBBIMHM TOCJIEIOBATEIBHOCTSIMH, B TOM
YHCIIe 33a/1a4l M3 PEAIbHOW JKM3HH (C MCIIOIb30BAHUEM KaJbKyJIATOpa, ITU(POBBIX
TEXHOJIOTHH).

IJTAHUPYEMBIE IIPEJIMETHBIE PE3VJIBTATBI OCBOEHNA1
[IPUMEPHOM PABOYEH ITPOI' PAMMBI KYPCA «I'EOMETPUS»



(ITO TOJAM OBYYEHU )

OcBoenne yuyeOHOro kypca «l'eomMerpus» Ha YpOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus [JOJDKHO OO0ecnedYrBaTh JOCTHKEHUE CIENYIOUUX MNPEeIMETHBIX
0o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3snaBaTh M3ydeHHBIE TE€OMETPUYECKHE (QUTYPBI, OMNpPEACNSITh HX
B3aMMHOE pPAaCIOJIOKEHHE, H300pakaTb T'€OMETPUYECKUE (UTYPBI; BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHWHBL.
PemaTte 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

JHlenate TpyOylO OLIGHKY JIMHEHHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B
peanbHON JKM3HU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh paszMepbl 3THX
00BEKTOB IO MOPSJIKY BETUUUHBI.

CtpouTh uepTe M K TEOMETPHUUECKMM 3ajlauaM (C HCIOJIb30BAaHUEM
CMBICJIOBOM OTIOPBI: HABOASIIUE BOIIPOCHI W/WIJIH AJITOPUTMA YIEOHBIX AEHCTBHM).

[Tonp30BaThCsd MpU3HAKAMM PABEHCTBA TPEYTrOJbHUKOB, UCIOJIb30BATh
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

[TpoBOIUTH AOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MpU3HAKAMHM PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEYroJibHUKA, B PENIEHHWH TE€OMETPUYECKUX 3a7ad (C HCIOJIb30BAaHHEM
3pUTENHHON HATJISIAHOCTU W/WUITU BepOaIbHOM OTOPHI).

OnpenensTe NapalieNbHOCTh MNPSAMBIX C IOMONIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMHU cekymas. OnpenensTh NapayIeIbHOCTh MPSMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPAMOM 10 TOUEK IPYroM MPSIMOU.

Pemats 3a7aum Ha KiIeTyaToi Oymare.

[IpoBOAUTH BBIYKMCICHHUS M HAXOJIUTHh YHUCJIOBBIE W OYKBEHHBIC 3HAYCHUS
yIJOB B TIEOMETPUYECKMX 3aJayaX C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IMPHU
NEPECEYEHUN JABYX IMapajuleNIbHbIX NPsIMBIX CceKylle. Pemars mnpakTuyeckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

NmeTp npencraBieHUE 0 NOHATHE TEOMETPUUECKOTO MECTA TOYEK.

@opMynUPOBaTh OINPEICICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMmeTpa
OKPYKHOCTH, IIOJIb30BATHCS KX CBOWCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pELICHUH 3a7ay.

OpueHTupoBaTbCSI B MOHATHUSIX: ONHCAHHAs OKOJIO  TPEYroJbHUKA
OKPY)KHOCTb, LICHTP OMHCAaHHOM OKpYy>KHOCTHU. OnepupoBaTh Ha 0A30BOM YPOBHE
dakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTJIOB TPEYTOJbHUKA MEPECEKAOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEIHMHHBIE NMEPHEHAUKYISIPbI K CTOPOHAM TPEYrOJIbHHUKA
MEPECEKAIOTCS] B OJJHOM TOYKE.

OpueHTUpOBaThCSI B TMOHATHSX M ONEPUPOBaTh Ha 0a30BOM YpOBHE:
KacaTejibHasi K OKPYXKHOCTH, T€OpeMa O MNEPNEHIMKYJISIPHOCTA KacaTelbHOU H
pannyca, NpOBEAEHHOIO K TOUKE KaCaHHs.

NmeTp mpencraBieHue O MPOCTEUIINX TEOMETPUUYECKUX HEPABEHCTB, UX
MMPAKTUYECKOM CMBICIIE.



[IpoBOAUTH OCHOBHBIE TEOMETPUUYECKUE IMOCTPOECHHUS C TOMOILBIO HUPKYISA U
JIUHENKHA.

8 KUIACC

Pacno3naBaTh OCHOBHBIE BHUIBI YETHIPEXYTOJIBHUKOB, HX OSJEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

OpueHTUPOBATHCS B MOHSATUM — TOUYKU MEPECEUCHUS MEIMaH TPEYTroJIbHUKA
(eHTpa mMacc) B pelieHuu 3a1ad.

Brnaners nonatuem cpeaHeil JIMHUM TPEYroJIbHUKA U Tpaneluu, MPUMEHSTh
UX CBOMCTBA MpPU PEIICHUH TMPOCTEUIINX TEOMETPUYECKUX 3amad. Kmerb
npeacraBieHue o teopeme dajeca M TEOpEME O MPONOPUUOHAIBHBIX OTpE3Kax,
OPUMEHATh WX JUIS PEIICHUs] MPaKTUYECKHX 3a7ad (C Omopoil Ha 3PUTEIHHYIO
HaTJISIHOCTB).

[IpuMeHsTh, MpU3HAKU TMOJO00US TPEYrOJbHUKOB B PEIICHUM HECI0XKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonw3oBaTthest Teopemoii Iludaropa s pemieHUsST TEOMETPUUYECKHX U
MPaKTUYECKUX 3aj1ay.

Brnanerp mnoHATHSIMEH CHHYCA, KOCHMHYyCa M TaHT€HCAa OCTPOro yria
IPSMOYTOJIBHOTO TpeyroyibHUKa. [101b30BaThCA ATUMH MOHATUSIMU JUJIS PEIICHUS
PaKTUYECKUX 3aj1a4 (TIpU HEOOXOAMMOCTH C OTIOPOH Ha aJITOPUTM IPaBUJIA).

Boruncnars  (paznuuHbiMH - crioco0aMu) (C OMOpod Ha  CHpPaBOYHYIO
MHGOpPMAIIMIO) IJIOMIAAb TPEYroJbHUKA U IUIOMAAM MHOTOYTOJBHBIX (QUIyp
(MOB3YysACh, TIe HEOOXOAUMO, KaNbKyIATOpOM). [IpUMEHSATh OJTy4eHHbIE YMEHHUS
B MIPAKTHUYECKUX 3a/1a4ax.

Brnanerp NOHATUSMHM BOMCAHHOTO M UEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIax MEXAY XOpAaMu (CEKYUIUMU) U YIJIe MEXKIY
KacaTeJIbHOW M XOPAOH MPHU PEIICHUU MPOCTEUIIINX TEOMETPUUECKHX 3a/1ay.

Branerp MoHATHEM ONHMCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MIPU PEIIEHUU MMPOCTEHIINX 3a/1a4.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE
MOJENH JUIs 334 peaIbHOU KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUMUCICHUS
C TpUMEHEHHEM TMOA00US W TPUTOHOMETpUH (MONB3YSICh, T/A€ HEOOXOIUMO,
KaJIbKYJATOPOM).

9 KIIACC

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMHA OCTPBIX YIJOB, HAaXOJHTh C HX
MOMOIIbIO PA3JIUYHBIE 3JEMEHTHI MPSMOYTOJIBLHOIO TPEYTroJibHUKA («pelieHue
MPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJISITOPA) IJTUHBI
Y YTJIBI JIJ11 HETAOJTMYHBIX 3HAUYCHUH.

ITonp3oBathes hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXJECTBOM IS HAXOXKJICHHUS COOTHOIICHHH MEXIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM (C OTIOPOH Ha CIIPABOUYHYIO HH(POPMAILIHIO).

Hcnonb3oBaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOKICHUS Pa3IuYHbIX
3JIEMEHTOB TPEYrOJdbHHUKA («PEIICHHUE TPEYrOJIbHUKOB»), MNPUMEHITh HX IIpHU
pEIICHUH MTPOCTEUIIINX T€OMETPUICCKHUX 3a/1a4.



Bnagets nmoHsTHMSAMU  npeoOpa3oBaHHA ~ MOJO00MsS, COOTBETCTBEHHBIX
AJI€MEHTOB MOJ00HBIX (puryp. [Tonbp3oBaThcsa CBOMCTBAMH TTO100MS TPOU3BOIHHBIX
¢uryp, ymMeTb BBIYMCIATH UIMHBI U HAXOAUTh YIJbl y NOA0OHBIX (uryp (mo
aNropuTMy yueOHbIX AedcTBUil). [IpuMeHATh CBOICTBA MOJO0US B MPAKTUUECKUX
3a/layax. YMeTh NPUBOAUTH MPUMEPHI MOAOOHBIX (DUTYP B OKPYKAIOIIEM MHPE.

[lonb3oBaThcs TeopeMaMu (IO BU3YaJIbHOM OMOpPE) O MPOU3BEICHUU
OTPE3KOB XOPJI, O MPOU3BEICHUN OTPE3KOB CEKYILIUX, O KBaJIpaTe KacaTeabHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHMUMAThb UX T€OMETPUYECKUN U (HU3HMUECKUI
CMBICII, MPUMEHATh KX B PEUICHUU TEOMETPUUYECKUX U (PU3MYECKUX 3ajad.
[IpuMeHsTh CKaIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS IJIMH U YTJIOB.

[lonb3oBaThCS METOAOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHSATH €ro B
PEIICHUH T€OMETPUUYECKUX U TPAKTUYECKUX 3a]1aY.

BnageTs NOHATHSMU NPaBUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI JTyTU OKPYXHOCTH M PaJMaHHON Mepbl yIjla, YMEThb BBIYHMCIATH IJIOIIA]b
Kpyra M ero yacteil (c omopoil Ha crnpaBouHyl HHpopMmanuio). [IpuMeHATH
MOJIYYEHHbIE YMEHHS B IPAKTUUECKUX 3aa4ax.

Haxomute ocu (WM UEHTpBI) CUMMETpUU (GUTYp, TPUMEHSTH JABMKCHUS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsATh MoNMy4YeHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYeCcKue
MOJIENU 7S 3a]1a4y peasibHOM JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NPUMEHEHHEM TMOAOOMS M TPUTOHOMETPUYECKUX (PYHKUMH (HOJB3YsCh, TIE
HE00X0AMMO, KaJIbKYyJISATOPOM).

[NIAHUPYEMBIE INIPEJJMETHBIE PE3VJIbTATBI OCBOEHUA

[IPUMEPHOM PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U

CTATUCTUKA (ITO TOIAM OBYYEHUA)

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «BeposiTHOCTh M CTaTHCTHKA» B
/-9 Kyaccax xapakTepHU3YIOTCA CJICAYIONIMMU YMEHUSIMU.

7 KIIACC

Yurare wuH(OpMaIuio, MPEACTaBICHHYIO B Ta0nWiax, Ha Juarpammax;
MPEACTaBIATh JaHHBIE B BUJE TaONHI, CTPOUTH JUArPaMMBI (CTOJOMKOBBIC
(cronbuaThie) W KPYroBbI€) IO MacCHMBaM 3HAYeHHH (C HCIOJIb30BAHUEM
3pUTENHHONM HATJISIAHOCTY W/WUITU BepOATbHOM OTOPHI).

OnucelBaTh M MHTEPHPETUPOBATH  pEAIbHBIE  YUCIOBBIE  JaHHBIE,
MpE/ICTaBIICHHBIE B TAONIWIIaX, HA AMArpamMMax, rpadukax.

OpueHTHPOBATHECA B MOHATHSIX M ONEPUPOBATH MMH Ha 0a30BOM YPOBHE:
cpeaHee apudMeTHUECKOe, MeAuaHa, HauOoJblIee W HaWMEHbIIEe 3HAYCHHS,
pa3zmax.

NmeTp mnpencraBneHWE O CiydyallHOM W3MEHUYMBOCTH HAa IPUMEpPAX IIEH,
(GU3MYEeCKUX BEJIWYUH, AaHTPONOMETPUUECKUX AAHHBIX; UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KIIACC
N3Bnekars U mpeoOpa3oBbiBaTh MH(GOPMALMIO, MPEICTABICHHYIO B BUJE



Ta0JINL, JUarpaMm, rpaMKoB; MPEACTaBIATh JaHHbIE B BUAE TaOIUL, AUArpaMM,
rpaduKoB.

OnuncelBaTh  1OCJIE  COBMECTHOIO  aHAJIW3a JAHHBIE C  IOMOIIBIO
CTaTUCTHUYECKHUX IOKA3aTeNe: CpeJHUX 3HAYEHUH U Mep pacceuBaHus (pa3max,
JUCIIEPCHS] U CTAHJIAPTHOE OTKIOHEHHE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAUYEHUNW M YACTOThI COOBITHIL,B TOM 4YHCIIE
M0 pe3yjibTaTaM HU3MEpPEHUH W HaOMIoAEHU (C HMCHOJb30BAHMEM 3PUTENIBHON
HaIJIIHOCTH W/WIIH BepOaIbHOM ONOpHI).

HaxoauTe BepOsITHOCTH CIy4alHBIX COOBITUN B OMbBITAX, 3HAsl BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B ONBITAXC PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU (C MCIOJIb30BaHUEM 3PUTEIBHON HATJIAIHOCTH W/WIIN
BepOaIbHOM OTOPHI).

Nmers mnpencraBieHue o rpaduyecKux MOJENSIX: JIEPEBO CIy4yallHOIo
AKCHEPUMEHTA, JUArpamMMbl Dijiepa, YUCIOBas IpsMas.

OnepupoBath MOHATUAMH Ha 0230BOM YpOBHE: MHOKECTBO, IMOJAMHOKECTBO;
BBIMIOJHATh  ONEpalMd HaJ  MHOXKECTBaMHU: OOBEJUHEHHUE, IepeceyeHue,
JOIIOJTHEHUE; TIEPEYUCIIATH DJIEMEHTHl MHOXKECTB; IIPUMEHSATH CBOMCTBA MHOYKECTB
(c MCTI0IB30BaHNUEM BU3YaJIbHON OTIOPHI).

Nmets nipencraBinenre o rpauueckoM MpeACTaBICHUE MHOXKECTB U CBsI3el
MEKJ1y HUMM JUIsL OIIMCAHMsSI IPOLECCOB U SIBJICHUHM, B TOM YHCJIEC IIPU PELICHUU
3a]a4 U3 IPYrux yuyeOHbIX IPEIMETOB U KypCOB.

9 KIIACC

W3Bnekate u mnpeoOpa3oBbiBaTh HMH(POpMALMIO, TMPEACTABICHHYIO B
pPa3TUYHBIX HCTOYHHMKAX B BUJE TaOJUI], JuUarpamm, rpauKoB; MpPeICTaBISATh
JaHHBIE B BHUJIC TaOJIUII, TUarpaMM, rpaduKoB.

Pemate mpocteiiire 3agaud OpraHU30BaHHBIM MEpeOOpPOM BapUAHTOB, a
TaK)Ke C UCIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Nmets npencraBieHne o0 ONMucaTeIbHBIX XapaKTEPUCTUKAX JJII MACCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHCIIE€ CPEHUE 3HAUEHUSI U MEPBI PACCEUBAHMSL.

HaxoauTe 4acTOThl 3HAYEHHUI U 9aCTOTHI COOBITHS, B TOM YHCIIE TIOJIb3YSCh
pe3yibTaTaMu  TPOBEAEHHBIX M3MEpPeHW U HaOmoneHuii (¢ omopodl Ha
CIIPaBOYHYIO HH(OPMAITHIO).

HaxomuTe BepOsSITHOCTH CITydallHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU COOBITHUSIMH, B CEpHUAX
WCTBITAHUU JI0 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUM bepHyiu.

NmeTp mnpexncraBieHME O CIydYalHOM BEJIMYMHE W O PACHpEaCICHUU
BEPOATHOCTEMN.

Nmers mpeacTaBieHHe O 3aKOHE OONBIIUX YHCENT KakK O TPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHON M3MEHUYHUBOCTH U O POJIM 3aKOHA OOJBIINX YUCET B
MPUPOJIE U OOIIECTBE.
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