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Ilcuxonozo-nedazozuueckas xapaxkmepucmuka 00yUAIOUWUXCA C 3A0ePHCKOIL

HCUXUYECKO20 PA36UMUAL.

OOyuatonuecss ¢ 3aJ€pPKKOM MCUXMUYECKOr0 Pa3BUTHUA — 3TO JIETH, HUMEIOUIEe
HEJOCTAaTKH B TICUXOJOTMYECKOM PAa3BUTHH, MOATBEPKIECHHBIE MCUXOJIOr0-MEANKO-
NEearoru4eckodl KOMHMCCHEH M NPEMATCTBYIOLIME IMOJIy4eHHI0 oOpa3oBaHMs 0Oe€3
CO3JJaHMS CIICIUATIbHBIX YCIOBHIM.

Cpenu npuunH Bo3HUKHOBeHUs 3IIP moryt ¢urypupoBaTh opraHudeckast u/mim
(G yHKIIMOHATbHAS HEJA0CTaTOYHOCTh LEHTPAIBHOM HEpPBHOI CUCTEMBI,
KOHCTUTYLIMOHAJIbHBIE  (DAKTOPBl, XPOHMYECKUE COMAaTHYecKue 3a0oseBaHus,
HEOJaronpusTHBIE YCJIOBUS BOCIMTAHUS, TICUXUYECKas U COLUAIbHAs JeTpUBaIUS.
[Tono6HOE pazHOOOpa3ue ITUOJIOTHIECKUX (DAKTOPOB OOYCIOBIMBACT 3HAYUTEIbHBIN
JMAna3oH BBIPAKEHHOCTH HAPYIIEHUW — OT COCTOSHUW, MNPUONMKAIOIMIUXCS K
YPOBHIO BO3pPACTHOH HOPMBI, JO COCTOSHHM, TPEOYIONUX OTTpAaHUYEHUS OT
YMCTBEHHOM oTcTanocTu. Bce oOyuaromuecs ¢ 3IIP ucnbiThiBaloT B TOM WU
WHOM CTEMEHU BBIPAXKEHHBIE 3aTPYIHEHUS B YCBOEGHUU Y4YEOHBIX IMPOrpamm ,
00yCJIOBIICHHBIE HEJ0CTATOYHBIMH MO3HABaTEIbHBIMU CIIOCOOHOCTSIMH,
cnenu(pUYEeCKUMH  PACCTPOMCTBAMHU  TICUXOJIOTUYECKOI0 Pa3BUTHUS  (IIKOJIbHBIX
HABBIKOB, peUYd M JIp.), HAPYIICHUSIMH B OpPraHU3AlMM JESATEIbHOCTH W/UIU
noBefeHusi. O6mmmu ans Becex oOyuatomuxcs ¢ 3[IP sBnstoress B pasHOi
CTETIEHU BBIPRKEHHBIE HEIOCTaTKU B (OPMUPOBAHUU BBICIIUX ICUXUUYECKUX
GyHKUMNA, 3aMeIJIEHHBIM TeMIT JTM00 HEPaBHOMEPHOE CTAHOBIICHHE IMO3HABATEIbLHOU
NEeATENbHOCTH, TPYIHOCTH MPOU3BOJIBHOM camMoperyisuuu. JlocTtaToyHo dacTo
y OOy4aromuxcsi OTMEYAIOTCSl HApYIIEHUsS PEYEBOM M MEJIKOW PY4YHOM MOTOPHUKH,
3pUTENBHOIO BOCHPHUATUS W TPOCTPAHCTBEHHOW OpPUEHTHUPOBKH, YMCTBEHHOMH
paboTOCIOCOOHOCTH U AMOIIMOHATILHOM C(EpBHI.

YPOBEHb IICUXMYECKOTO PA3BUTHS NOCTYNAMOIIEr0 B IIKOJY
peoéuka ¢ 3IIP 3aBUCHMT HE TOJLKO OT XapakTepa U CTENEHU BBIPAKEHHOCTH
NEPBUYHOTrO (KaK MpaBWIIO, OMOJOrMYECKOro MO CBOEH MpUpOJe) HapylIeHUs, HO U
OT KauecTBa MPEIIECTBYIONIETO OOy4yeHUss W BOCHUTaHHS (paHHEro U
JIOIIKOJIBHOTO). Jnamna3on pa3nuuum B
pazBuTun  oOyuatomuxca ¢ 3[IP mocrarouHo BenMK — OT MPaKTHYECKH
HOPMAJIbHO Pa3BUBAIOIIMXCS, MCIBITHIBAIOIINX BPEMEHHBIE U OTHOCHUTEIBHO JIETKO
YCTpaHUMbIE TPYAHOCTH, JO OOYYaIOUIUXCS C BBIPAKEHHBIMU M CIOXHBIMH IO
CTPYKType HapylIeHUSIMA KOTHUTUBHOM u addeKTUBHO-TOBeACHUYECKON cdep
au4HOCTU. OT 00yYaroumxcsi, CHOCOOHBIX MPH CHENUATbHON MOIEPIKKE HA PaBHBIX
o0ydaTbCcsi COBMECTHO CO 3[0POBBIMH  CBEPCTHUKAMH, JO  OOydaromimxcs,
HYKJAIOIIUXCS  MpPU  TMOJYyYEHUHM  HAdaJbHOro  00mmero  oOpa3oBaHHUs B
CUCTEMATHYECKOU " KOMIIJIEKCHOM (TMICHUXO0J0r0-MEIUKO-TIeIar OrH4eCKOM )
KOPPEKIIMOHHOM momomu. Pa3nuune CTpyKTypbl HapyLIEHHUsS MCUXUYECKOIO
pazBuTusi y oOydatomuxca ¢ 3IIP ompegensier HeoOXOAMMOCT, MHOr00Opasus
CHEeUAIBHON HOJIEPIKKHU B NOJIYYCHHUH oOpa3oBaHus U
caMuX 00pa30BaTENIbHBIX MAapUIPyTOB,  COOTBETCTBYIOUIMX  BO3MOXKHOCTAM H
norpedHocTAM oOywatomuxcss ¢ 3IIP v HampaBieHHBIX Ha  MPEOJIOJICHHE
CYIIECTBYIOLUX OTPAaHUYEHUN B IMOJy4YEHUH OOpa30BaHUS, BBI3BAHHBIX TSIKECTHIO
HapyIIEHUS] TCUXUYECKOTr0 pa3BUTHUS M HECHOCOOHOCThIO  OOydaromerocss K



OCBOEHHMIO 00pa30BaHMUs, COMOCTABHMOTO II0 CPOKaM C OOpa3OBaHHEM 3/I0pPOBBIX

CBEPCTHUKOB.
Pasrpannuenus BapuanToB 3IIP wu PEKOMEH AU
BapuaHTa 00pa30BaTEJIbHOW MPOrpaMMbl OINpPEAEISIETCS I[IMIIK
(pecnyOsIMKaHCKOM u TOPOJICKOI). AnantTupoBaHHAs
OCHOBHasi 00pa3oBaTelibHasi MporpaMma HadajibHOIO oOurero

oOpa3oBanusi anpecoBaHa oOyuatomumcs ¢ 3I1P, koropble XapakTepu3yrTCs
YPOBHEM pa3BUTHUSI HECKOJIbKO HHUMXE BO3PACTHOM HOPMBI, OTCTABAHUE MOXKET
MPOSIBIIATHCS B 1IEJIOM WJIM JIOKAJIBHO B OTACIBHBIX (PYHKUIMSIX (3aMEIJICHHBIA TEMII
7100 HEPaBHOMEPHOE CTAHOBJICHWE IMO3HABATEIBHOU NeATEeNbHOCTH). OTMedaroTcs

HapYIICHUS BHUMAaHWUS, MaMSTH, BOCTIPUSATHS u ap.
MO3HaBaTEIbHbIX MIPOIIECCOB, YMCTBEHHOMU paboTOCIOCOOHOCTH u
[[EJICHANPABICHHOCTH  JESATEIhHOCTH, B TOM WIM  HWHOW  CTEIMEHU

3aTPYIHSIONINE YCBOCHHE MIKOJIBHBIX HOPM M LIIKOJBHYIO a/IallTAIMIO B LIEJIOM.

[Tpon3BOIBLHOCTH, CAMOKOHTPOJIb, CAMOPETYJISIMS B IOBEACHUH U JIESTEILHOCTH,
KaK MpaBujio,cOpMUPOBAHBI HEAOCTAaTOUHO. OO0Yy4aeMOCTh Y OBIETBOPUTEIbHAS, HO
yacTo u30upaTeNbHas W HEYCTONYMBAs, 3aBUCSAINAs OT YPOBHS CIIOKHOCTH H
CYOBEKTUBHOW TPHUBIEKATEILHOCTH BUJA AEATENbHOCTH, & TaKXKe OT aKTyaJIbHOTO
IMOLMOHAIIBHOTO COCTOSIHUS.



OI'JIABJIEHUE

TTOSICHUTEITBHAST BATIZICK A ... eeeeesseeseseeeeeessessseseessesseeeeseseessseeesssssesseeesesssssees 6

®EJEPAJILHASI PABOYASI TIPOTPAMMA YYEBHOT'O KYPCA «MATEMATHKA». 5—

6 KTTACC L. s eeeesseeeeeeeees e eeeesseeeseseeseee 17
COJIEP)KAHUE YUEBHOT'O KYPCA «MATEMATHKA» (IIO TOJIAM OBYUEHUS) ... 19
SIKTTACC ..o eeee e s e e s e s e s eeeessseeseeseesseeeseeee 19
6 KITACC ... s s eesesee e sees s 20
TJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATHI OCBOEHUS ITPOT PAMMBI
VUEBHOTO KYPCA «MATEMATIIKA. c.ooeeeeeeeeeeeeseeeeeeeeeeseeesessesseseessssesseseesessesssseessssssseees 22
S IKTTACC ..o e s e ee e s s e s eeesseee e eeesseee e 22
6 KITACC ... s s sesee e ees s 24

®EJEPAJBLHASI PABOYASI TIPOTPAMMA YYEBHOT'O KYPCA «AJITEBPA». 7-9

KUTACCDL ... s eeeeeee e s e e seseeeeeesseeaeeeeessseeeeeseesseeesesesseee 25
COJIEPYKAHUE VUEBHOI'O KYPCA «AJITEBPA» (IIO TOJJAM OBYUEHUY) .............. 27
TITIACC ..o e s eeeseseeseeseesesesseeee 27
8 ICTTACC ..o e e e seees e eseseeee e seeseeee e 28
O KTTACC ..o ssee e s eeeee s eeeeeene 29
IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATbI OCBOEHUS ®EJEPAJILHON
PABOYEN [IPOTPAMMBI KYPCA «AJITEBPAR ...ooevveeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeseseesseeeseeesneee 30
TITIACC ..o e oo e eeee s s e e seese s e e eseseseeseeeseesseseseessesseesseeee 30
8 KTTACC ... s e s s seees e eeeseeeeseesees e 32
O KCTTACC ..o seee e e esee e s ese s e e e e s s e seesse s eeessseeeeeesseees 33

®EJEPAJBLHASI PABOYASI TIPOTPAMMA YYEBHOT'O KYPCA «TEOMETPHSI». 7-9

KUTACCDL ... e e e s eeeesseeeseeseeseeeeeeeeesseeesesesseee 34
COJIEPYKAHUE VUEBHOI'O KYPCA «'EOMETPUS» (IIO TOJIAM OBYUEHUS).........35
TITIACC ..o eeeeeeeeeeeseesee e seee e e s e e e esee s e e s e seesseeseeeeeesssse e esssseeessesee 35
8 KTTACC ..o e s s e s e eeesseee e s seeee e 35
O KKTTACC ..o esseee e eeeeeeeeee s eeeseene 36
[JIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATbI OCBOEHUS ®EJEPAJIBHOM
PABOYEM ITPOI'PAMMBI KYPCA «'EOMETPUSI» (IO T'OJIAM OBYUEHUS)............... 36
TITIACC ... eeee e e s e se e s e s e esesseeeseseeeseeessseee 37
8 IKTTACC ... e s s s ee e s 38
O KTTACC ..o eeeee e ee e 38

®EJEPAJBLHASI PABOUYASI TIPOTPAMMA YYEBHOT'O KYPCA «BEPOSITHOCTD 1

CTATHCTHKAY» 7=9 KITACCDBI ........oeoooeeeeeeeee e eseeeeeeeeeseeeeeeesessseeesesessseeesesesesseee e 39
COJIEPYKAHUE YUEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTHKA (I10
TOJIAM OBYUEHIST) ... eeeeeeeseesseeeseseeseeeeseesesseeeeseeeeseeeeseseseseeesseeseeees 40
TITIACC ..o e oo se e eeee e e e s eee s se e s s seeseseeeessese e eeesseeesseeee 40
8 KTTACC ..o s s e seeee s ee s eees s eeeees e 41
O KCTTACC ..o s e e e e e s e e eee s e eeesseeeeeesessseeeeeesseees 41

IIJTAHAPYEMBIE ITPEIMETHBIE PE3VJIBTATBI OCBOEHHWA ®EJIEPAJIbBHOU
PABOYEU ITPOI'PAMMBI KYPCA «BEPOATHOCTDb 1 CTATUCTUKA» (I1O
TOAAM OBVYUEHMS) ...t 42



7 KJIACC
8 KJIACC
9 KJIACC

TEMATHUYECKOE ITJTAHHUPOBAHMUE .........ccoooiiiiieieeeereereeeneese e 44



®enepanpHas pabovas mporpamma o ydeOHOMY mpeamery «MaremaThkay
(6a3oBbINt ypoBeHB) (mpeameTHas ob0nacTh «Maremaruka U MH(pOpMaThKay) (anee
COOTBETCTBEHHO — TIporpamMma IO MareMaTHKe, MaTeMarhka) BKIIOYaeT
MOSICHUTENIBHYIO 3alHCKy, COAEp)KaHHE OOY4YEeHHS, IIJIAaHHUPYyEeMbIe pe3ylIbTaThl
OCBOEHUS TPOTPaMMBbI [0 MAaTEMATHKE.

[TOACHUTEJIbHAA 3AIINCKA

@denepanbHas paboyass mporpaMma MO MaTreMaTuKe JUisl OOy4aroluxcs ¢
3aJIepKKON mcuxuueckoro passutus (nanee — 3I11P) Ha ypoBHE OCHOBHOI'O OOIIIETO
oOpa3oBaHusi MONArOTOBJIEHA Ha oOcHOBe DeaepanbHOr0O  TOCYIapCTBEHHOTO
o0pa3oBareNpHOTO  CTaHAapTa OCHOBHOro  obmiero  oOpazoanus  (IIpukas
Munnpocsemenuss Poccun or 31.05.2021 . Ne 287) (manee — D®I'OC OO0O),
®denepanbHON aIaNTUPOBAHHOM 00pa30BaTENBLHON MPOrpaMMbl OCHOBHOTO OOILEro
oOpazoBaHus i OOYYarOMIMXCS C OrPAHMYEHHBIMH BO3MOXKHOCTSMH 37I0POBbBSI
(ITpukaz Munnpocsemenuss Poccun ot 24 Hos0ps 2022 1. Ne 1025), deaepanbHOi
paboueil mporpaMmbl OCHOBHOTO OOIIEro OOpa3oBaHUA IO YYEOHOMY MPEIMETY
«Maremaruka», denepanbHON IPOrpaMMbl BOCIIMTAHUSL, C YIETOM PaCIpPENEICHHBIX
Mo KjaccaMm TNpoBepsieMbIX TpeOoBaHMM K pe3ynbraram ocBoeHus DenepanbHoi
aJanTUPOBAHHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOIO 00I1Iero 0o0pa3oBaHUs
JUIA OOydaromuxcs ¢ 3aJCpKKOM MCUXUYECKOro pazBUTHs. B pabodeii mporpamme
YUYTEHBI UJieu U TonokeHns KoHmenuu pa3BuTHs MaTeMaTHYeCKOro 00pa3oBaHUs B
Poccuiickont @enepanumu.

Oo0mas xapakrepucTuka yueOHoro npeamera « MareMaTuka

VYuebubii mnpeamer «MarTemMaTtuka» BXOIUT B TPEAMETHYIO 00JacTh
«Marematuka u uHpopMmarnka». OH CIOCOOCTBYET Pa3BUTHUIO BHIYUCIUTEIHHOU
KYJIBTYPhl W JIOTUYECKOTO MBINIICHUS, (HOPMHUPOBAHUIO YMEHHS TIOJIH30BaTHCS
AITOPUTMAMHU, a TaKXKe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEMHEBHOU ku3HU oOywaronuxcs ¢ 3[IP. VYueOHBII mnpenMer pa3BUBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIIMOHAIbHYIO TPaMOTHOCTb,
YMEHHUS  BOCHPUHMMATb U  KPUTUYECKH  aHAIM3UPOBaTh  MH(MOpMAIIUIO,
MPEICTABICHHYIO B PA3IMYHBIX (hopMax.

OOydeHne mareMaruke JaéT BO3MOXKHOCTh pa3BuBarh y ooydaroutuxcs ¢ 3I1P
TOYHYIO, pallMOHAJIbHYI0 W HH(OPMATUBHYIO pedyb, YMEHHE OTOMparh Hauboiee
MOJIXO/SIINE SI3bIKOBBIC, CUMBOJIMYECKHE, rpa)UuecKue CpeACTBa MJIs BBIPAXKEHUS
CYXXJICHUH U HAIJISITHOTO UX IPEACTABICHUS.

Heo0OxonuMbpIM KOMIIOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJKOBAaHUU
ABIIIETCS  OOIee 3HAKOMCTBO C METOAAMHU TO3HAHUS JCHCTBUTEILHOCTH,
MPEACTABIECHUE O MPEAMETE U METOAAX MAaTEMAaTUKHU, UX OTJIMYUNA OT METOJ0B APYrUX
€CTECTBEHHBIX U T'YMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUS] MaTeMaTUKU
JUISL pElICHUs] HAyYHbIX W TMPUKIAJHBIX 3a1ad. TakuMm o0pa3oM, MareMaTH4ecKoe
o0pa3oBaHUE BHOCUT CBOM BKJIaJ B (POpMUPOBAHUE OOIIEH KYIbTYPHI YEIOBEKA.



W3ydenne MareMaTHKHA TaKKe CIIOCOOCTBYET HSCTETHYECKOMY BOCHHUTAHHUIO
YEJIOBEKa, IMOHUMAaHUIO KpacoTbl M U3SIIECTBA MAaTEMaTUYECKUX PACCYXKICHUM,
BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOCHHUIO UJIEU CUMMETPUH.

[IporpamMmma oTpaxaer cojaepkaHue OoOydeHusi npeaMery «MaremaTtuka» ¢
y4eToM 0coObIX 00pa3oBaTelibHbIX TOTpeOHOCTE 00ydatonuxcs ¢ 3[1P. OBnanenue
y4eOHBIM npeaMeToM «MareMaTrKay MPEeACTABISIET OMPENEIICHHYIO CI0XKHOCTh AJIs
yuamuxcs ¢ 3I[IP. Y oOyuarommxcs ¢ 3[IP nHanbonee BbIpa)kKeHbl OTCTAaBaHHUS B
pPa3BUTHUU CJIIOBECHO-JIOTUYECKUX (POPM MBIIUICHHS, TOITOMY aOCTpakTHBIE U
OTBJICUCHHBIC KATETOPUU MM TPYAHOJOCTYIHBI. B TOXXe BpeMs Npu creruaibHOM
oOydeHHH OOydJaroniuecss MOTYT BBIIONHATH 3afaHusi 1o ainroputmy. OnHu
BOCIIPUMMYHUBBI K TOMOILA, MOTYT BBINOJHUTH MEPEHOC HA aHAJOTUYHOE 3aJ[aHue
YCBOEHHOT0 crioco0a pemieHusi. CHIKEHHE Pa3BUTHUSL MBICIUTENIBHBIX ONEpanuid u
3aMEJIEHHOE CTAHOBJICHUE JIOTUYECKHUX JEUCTBUM NPUBOIAT K HEAOCTATOYHOMN
OCMBICIICHHOCTH COBEPIIAEMbIX YYEOHBIX NEUCTBUU. Y OOy4aroOlIUXCS 3aTPyTHEHbI
CUETHBIE BBIYMCIIEHUS, MPOU3BOJUMbBIE B yM€. B NMHUCbMEHHBIX BBIYUCICHUSX OHHU
MOTYT TPOIYCKaTh OJAWH U3 MPOMEXKYTOUYHBIX maroB. [Ipu pabore ¢ 4MCIOBBIMU
BBIPDOKCHUSIMYM, BBIUHMCIICHHEM HMX 3HAYEHUS MOTYT HE YACPKHBATh IPABUIIbHBIN
nopsok nevctBuid. [Ipu ympoienun, npeoOpa3oBaHUU BBIPAKEHUH ydaluecs ¢
3IIP He MOryT CaMOCTOSATEIbHO NPHUHATH PEHIEHUE O MOCIEA0BAaTEIbHOCTH
BBITIOJIHEHUSL JIeUCTBUU. KOHKPETHOCTh MBIIIJIEHUS OCJOKHSIET YCBOCHUS HaBbIKa
pEIIeHUsT YPAaBHEHWM, HEPaBEHCTB, CHUCTEMBl YypaBHEHMH. MM MalogoCTynmHO
COBEPILICHUE OOPATUMBIX OMEpPALIHil.

Huskuii  ypoBeHb  pa3BUTHS  JIOTMYECKUX  ONEpalMi, HEAOCTATOYHAas
O0OOIICHHOCTh ~MBIIUJICHUS] 3aTPYAHSIOT u3ydyeHue TeMbl «DyHKIuU»: n0pu
onpeneaeHu (QYHKIMOHAIBHOM 3aBUCHUMOCTH, TMpU OMNUCAHUU Tpaduyeckon
CUTYalllU, UCTIONIb3ysS T€OMETPUUECKUMN, anredpandeckuii, PyHKIIMOHATBHBIA S3BIKH.
Hepenko ydariuecss He BUISAT pa3HUIIBI MKy 00JacThbio onpeacieHus GyHKIUU U
00J1aCThIO 3HAYCHUH.

Pemenue 3amad conmpspkeHO C TPYAHOCTAMH OGOPMIICHUS KPATKOW 3arlvcH,
MIPOBEJICHUS aHAJIM3a YCIOBUS 3a/1a4H, BbIJEJIEHUS CylecTBeHHOro. O0y4aromumecs ¢
3IIP 3arpymHsioTCS chenarb yMO3aKIIOYEHHE OT OOILIEro K 4YacTHOMY, HEPEIKO
BBIOMPAIOT  HEPAIlMOHAIBHBIE CHOCOOBI  PEIICHWS, WHOTJa OTPAHUYHBAIOTCS
MaHUNYJSUHASIMU C YACITAMH.

[Ipy wu3ydyeHMM TeoMeTpuYecKoro Marepuana oOydarommecs ¢ 3IIP
CTJIKUBAIOTCS €  TPYOHOCTBIO  JIeNIaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
MIOCJIE/IOBATENbHBIE paccyxaeHus. HempouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPUU
IPUBOJUT K OWIMOKAaM B pPEUIEHUM reoMeTpuyeckux 3agad. OOywaromumecs MOryT
MOJIMEHUTH (POpPMYITy, HEMPABWIHLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommnokam B
pEelIeHUH  3alad  MPUBOJAT  HENOCTATOYHO  Pa3BUThIE  IPOCTPAHCTBEHHBIC
npeAcTaBieHus. VM CJIOKHO BBITIOJTHUTH YEPTEXK K YCIOBHUIO, B THUCbMEHHBIX
paboTax OHU HE MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

To4HOCTh 3allOMUHAHUSI U BOCIPOM3BEACHUS YU€OHOr0 MaTepuania CHHXKCHBI
M0 MpPUYMHE CJIA0OCTH MHECTUYECKON NEsITEIbHOCTH, CY)KEHUsS O0bemMa MaMsTH.
Oo6yuarormumcest ¢ 3I1P TpeOyercss Gombilie BpeMEHM Ha 3aKperieHue maTepuarna,
aKTyaJau3aiys 3HaHUM 10 Ormope MPU BOCIPOU3BEICHUH.



Jns mpeomoneHUss  TPYAHOCTEH B HM3y4eHHUM  y4eOHOro  MpeamMera
«MaremaTrkay He0OXoIMMa aJanTanus o0beMa 1 XapakTepa yueOHOro Marepuania K
MO3HABaTEIbHBIM BO3MOXKHOCTAM ywanuxcs ¢ 3IIP. Cnenyer ydyeOHbI MaTepual
IPENOJHOCUTh HEOONBIIMMH TMOPLUAMHU, YCIOXKHSS €ro MOCTENEHHO, M3bICKUBAThH
crocoObl  aJanTalli  TPYAHBIX 3a/JaHui, HEKOTOpble TEMbl JlaBaTh  Kak
O3HAKOMUTEIbHBIE; UCKJIIOYaTh OTHEJbHbIE  TPYIHBIE JI0Ka3aTeJIbCTBA;
TEOPETUYECKU MaTepHall PEKOMEHIYETCS H3y4daTb B IPOLIECCE IMPAKTHYECKON
NEATENbHOCTH 10 pPEIICHHI0 3a1ady. OpraHnyeckoe €AUHCTBO IPAKTUYECKOM U
YMCTBEHHOM JI€ATETbHOCTH Y4YalllMXCi Ha YypOKax MaTeMaTUKH CIOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOGHHUIO Oa3UCHBIX MaTeMaTHYEeCKHX 3HaHUM U
YMEHUHU.

Henu u 3apaum n3yyeHus: yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHRIME TIENIIMH O0yYEHUST MaTeMaTUKE B 5—9 Kitaccax sIBISIFOTCS:

" (opMUPOBAHME LEHTPAIbHBIX MATEMAaTUYECKUX MOHATUM (YHUCIO, BEIMYMHA,
reoMeTpuueckas  (Qurypa,  MepeMeHHas,  BEPOSITHOCTb,  (PYHKIINA),
00eCTeynBaIOINX MPEEeMCTBEHHOCTh W MEPCHEKTUBHOCTh MAaTeMaTHYECKOTO
oOpazoBanus odyuarommuxcs ¢ 311P;

* noaseneHue oOydarommxcs ¢ 3[IP Ha pocTymHOM [Uii HHUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEeMaTHUKU M OKPYXKAIOLIEro MHUpa, MOHMMAaHHE
MaTeMaTHKHU KaK 4acTu 0oOIIel KyJIbTyphl YEJIOBEUECTRA;

" pa3BUTHE WHTEUIEKTYaJbHBIX U TBOPUYECKHUX CHOCOOHOCTEH OOy4aronmIuxcs C
3I1P, no3HaBarenbHON aKTUBHOCTH, UCCJIEI0BATEILCKUX YMEHHUM, KpUTUYHOCTH
MBIIIJIEHUS, MHTEepeCca K U3YICHHUIO MaTeMaTHKH;

* popmupoBanue (GyHKIIMOHAIBLHOW MAaTEMaTHYeCcKol TPaMOTHOCTH: YMEHUS
pacrmo3HaBaTh  MPOSBICHHUS ~MaTEMaTHYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEATbHBIX JKU3HCHHBIX CHUTYallUAX M TPU H3YYCHHH
JIPYTUX y4eOHBIX TPEIMETOB, MPOSBICHHS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,
bopMynUpOBaTh WX Ha SI3bIKE MaTEMaTHKA M CO3/1aBaTh MareMaTUYeCKHe
MOJIEJI, MPUMEHATh OCBOCHHBIA MaTeMaTHMueCKUW ammapar Jyisl pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/a4, HWHTEPHPETUPOBATh M  OICHUBATH
MOJTYYCHHbBIE PE3YJIbTaThI.

JlocTikeHue 3Tux 1eniei 00ecreynBaeTcs pelieHeM CIeYIONINX 3a1a4:

* ¢opmupoBare y oOydarouuxcsi ¢ 3IIP HaBblkM y4yeOHO-ITO3HABATEIBHOM
NEeATENbHOCTH: IUIAHUPOBAHHE paOOThl, IMOUCK pPALMOHAIBHBIX IIyTEH ee
BBITIOJTHEHUSI, OCYIIECTBICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTb HMHTEIUIEKTYAIBHOMY pPa3BUTHIO, (OPMUPOBATH KayecTsa,
HEOOXOAMMBIE UEIOBEKY Ul MOJHOLIEHHOM KU3HU B COBPEMEHHOM OOILIECTBE,
CBOMCTBEHHBIC MAaTeMaTUYECKON JeATEIbHOCTH: SICHOCTU M TOYHOCTU MBICIIH,
WHTYULIMH, TPOCTPAHCTBEHHBIX MPEACTABICHU, CIOCOOHOCTH K MPEOJOJIEHU IO
TPYAHOCTEW;

* (opMUPOBATH KIIOUEBBIC KOMIIETEHIIMM YYalllMXCS B pPaMKax MPeIMETHOU
obnactu «Maremarvka U UHPOpPMaATHKaY;

" pa3BUBAaTh MOHATHIHOE MBITUIEHUs 00ydaroruxcs ¢ 311P;



" OCYIIECTBIATh KOPPEKIUIO MO3HABATENbHBIX MporieccoB obyuaromuxcs ¢ 3I1P,
HEOOXOIUMBIX JIJIi OCBOCHMSI MPOTPaMMHOIO MaTrepuajga Mo y4yeOHOMY
MIPEIMETY;

" [IpelycMaTpuBaTh BO3MOXXHOCTh KOMIIEHCAIIMU OOpa30oBaTeIbHBIX JCPUIIUTOB
B OCBOCHHMH MPEIIICCTBYIONIETO MPOrPaMMHOIO Marepraia y o0yJaronuxcs ¢
3IIP 1 HeOOCTAaTKOB B MX MATEMaTUYECKOM PAa3BUTHUH;

" copMUPOBATh YCTOWYMBBIA HHTEPEC YyUAIINXCS K MPEIMETY;

" BBISIBJISITH M pa3BUBaTh MAaT€MaTUuECKUE U TBOPUECKHE CITOCOOHOCTH.
OCHOBHBIE JIMHUM CONEPXKAHUS Kypca MareMartuku B 5-9 knaccax: «YHucma u

BBIUHCIICHUS», «AnreOpa» («AnreOpanueckue BBIpAKCHUS», «YPaBHCHHUS W
HepaBeHCTBaY), «Dynkuun», «leomerpusi» («l'eomerpuueckue GUTYpl W HX
CBOMCTBa», «3MepeHne reoMeTpuYeCKUX BETMUUH»), «BeposITHOCTh U CTaTUCTUKAY.
JlaHHBIC TUHUW PA3BUBAIOTCA MApaLICTHHO, KKIas B COOTBETCTBUHM C COOCTBEHHOU
JIOTUKOM, OIHAKO HE HE3aBUCHMO OAHA OT JApPYyroil, a B TECHOM KOHTaKT€ U
B3aumozeiicTBuu. Kpome »3Toro, ux OObEIUHSAET JIOTMYECKas COCTaBJISIOLIAs,
TPAAUIMOHHO TIPHUCYIllas MareMaTUKEe W TPOHU3BIBAIONIAS BCE MareMaTHYECKUE
Kypcbl W conepxkarenbHble JmHUU. CdopmynupoBaHHoe B DenepanibHOM
rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOIO oO0Iero oOpa3oBaHUs
TpeOOBaHNWE «YMETh OIEPUPOBATH TMOHATHUSMH: OMPEICICHHUE, aKCHOMa, TeopeMa,
JIOKa3aTeNIbCTBO; YMEHHE pACIO3HABaTh MCTUHHBIE M JIOXKHBIE BBICKa3bIBAHMS,
MPUBOIUTH TPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSI W OTPUIIAHUS
BBICKA3bIBaHUI» OTHOCUTCS KO BCEM Kypcam, a (OPMHPOBAHUE JIOTUYECKUX YMEHUM
pacrpenenseTcss MO BCEM TolaM OOydeHHMs] Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus.

Conepxxanne 00pa30BaHUsA, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTraM
ocBoeHusi DenepanbHOM paboyelt MpOrpaMMbl, paclpenesi€HHbIM IO ToaaM
OoOy4eHHUs, CTPYKTYPUPOBAHO TaKWM oOpa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHITUTTHATBHBIM BOMPOCAaM O00YyJaroluecs oO0pamaiich HEOAHOKPATHO, YTOOBI
OBJIAJICHHE MATEMAaTUYECKUMHU TMOHATHSMU W  HABBIKAMHM  OCYILECTBISLIOCH
MOCJIEIOBATEILHO U MOCTYIATENbHO, C COOIIOIEHUEM MPUHIIUIA TPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAIUCh B OONIYI0O CHCTEMY MAaTE€MaTHYECKUX MPEICTaBICHUN
oOyuarorituxcst ¢ 3I1P, pactmpsist u yrmyonsis €€, o0pa3ys MPOYHbIE MHOXECTBEHHBIE
cBs3u. O0mMe 1enu u3ydyenus: yueOHoro npeaMera «MaremaTukay MpeicTaBieHbl B
denepanbHON pabodeit mporpaMMe OCHOBHOTO 00IIIEero 00pa30BaHUSI.

Oco0enHocTH 0TOOpPA U AJANTANMH Y4e0HOr 0 MAaTEpPHAJIa M0 MAaTEMAaTHKE

OOydenne yueOHOMY TmpenMmeTry «Maremarnka» CTPOUTCS Ha CO3MaHUH
ONTUMAJILHBIX YCJIOBHM JJII YCBOCHHS IPOrPaMMHOIO Marepuaia 00y4aroluMHUCS C
3I1P. bosnbiioe BHUMaHUE yAEIseTcsl 0TOOpY yueOHOTro Marepuaia B COOTBETCTBUU C
MPUHIAIIOM JOCTYIMHOCTH TMPU COXPAHEHHH OO0IIero 0a3oBOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COZIEP>KaHUIO U 00beMY OBITh aJanTUPOBAHHBIM Tt oOydaroruxcs ¢ 3[1P
B COOTBETCTBUM C WX OCOOBIMH 0Opa3oBaTelbHBIMH MOTpeOHOCTsIMU. Cremayer
o0neruynTh OBNageHue MartepuanoMm oOydatomumucs ¢ 3[IP mocpenctBom ero
JIETaIHHOTO OOBSICHEHUSI C CUCTEMATHYECKUM TTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKHU



B NPUMEHEHHHM 3HAHUM, HUCIONb3ys NPHEMbl aKTyaldu3aluuu (BH3yajbHas OIOpa,
MaMsITKa).

@enepanpHas MporpaMMa NpeaycMaTrpuBaeT BHECEHUE HEKOTOPBIX U3MEHEHUM:
YMEHBIICHHE 00bEMa TEOPETUYECKUX CBEICHUW, BBIHECEHUE OTIECIbHBIX TEM WIIU
LEJIBIX Pa3/eJIOB B MaTepuaibl A1 0030PHOTr0, 03HAKOMHUTEIBbHOTO N3YUEHUS.

HN3menennss mporpaMmMsbl B 5-9 kiaccax

MaremaTnka B 5 u 6 kiaccax

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS H3ydaTh CIEAYIOLIUE TEMBI:
«Pumckas nymepauusi», «PaBubie durype», «lumunaap, konyc, mapy», «Kyo»y,
«IIpssmoyronbHbI napannenenuneny, «llepemenienrne no KOOPAMHATHON MPSIMOW,
«Monynp uucna», «YuciaoBble HpoMexyTkn»; «Macmrabdy» (u3ydaercs B Kypce
«I"eorpadus»); «M300pakeHre reoMeTpuueckux (puryp Ha HEJITMHOBAHHOW Oymare ¢
UCIOJIb30BAaHUEM  LIMPKYJsS, JMHEHKH, YroJbHUKA, TpaHCHIOpTHUpay», «/louHa
OKpyx)HOCTW», «Ilnomans kpyra», «llapamnensubie npsmeiey», «llepneHauKyIspHbIE
npsimbie», «OceBasi U LEHTpalbHAasi CUMMETPUN» (M3y4aeTcsi B Kypce I'€OMETpHUH);
«beckoHeuHbIe TEPUOJUYECKHUE IECATUUYHBIE IpoOu. JlecaTnyHoe mNpuOIMKEHNE
OOBIKHOBEHHOM JApoOm» (M3ydaeTcsl B Kypce anreopsl).

Crenyer yMEHBIINTH KOJIMYECTBO 4YAaCOB Ha CIENYHIOIIHME TeMbl: «PemeHue
Jornyeckun 3amaw», «JlimnHa ortpeska», «llkanb», «PacnpenenurenbHbIl 3aKOH
YMHOXXEHHUSD», «3aUCh TPOU3BEIACHUS ¢ OYKBEHHBIMH MHOXKUTEIIMIY, «[locTpoeHune
KOH(UTypauuid M3 yacTedl MNpsAMOW, OKPYKHOCTHM Ha HEIMHOBAHHOM W KJIETYATON
oymare», «Jlenmutenn m kpatHble. [lpuznaku gemumoctn», «HanbOonbimii oOmmii
JIeIUTENb M HauMeHbllee olliee KpatHoe. JlemuMOCTh CyMMBbI U TPOU3BENECHUSY.
«IIpuBenenue npodbu K HOBOMY 3HameHaTeno», «HaxoxaeHue 4dacTh UENoro u
1EeJoro Mo ero yactu». «OKpyrieHue NeCSITUYHBIX ApoOeiy». «Pemienue 3amau
nepedopoM BceX BO3MOXKHBIX BapHaHTOB». «(CocTaBieHHE OYKBEHHBIX BBbIpaKEHUN
N0 YCIOBUIO 33aJaun». BpICBOOOAMBIIMECS Yachl MOXHO HCIOJIb30BaTh Ha
MOBTOpEHUE (B Hayasle U KOHIIE y4eOHOro rojia), Ha U3y4eHue Haubosee TPYIHbIX U
3HAYMMBIX TeM: B V KJlacce — Ha pellieHUue ypaBHEHUH, MpUBEICHUE IPOOH K HOBOMY
3HAMEHATeJ0, YMHOKEHUE U JeJIeHUEe ACCATUYHBIX JpoOei, uaMepeHue yrios; B VI
KJIacC€ — JICWCTBUS C IMOJIOKUTEIbHBIMA W OTPULIATEIBHBIMU YHCIAMU, PELICHUE
YpaBHEHUH, CIIOKEHUE U BBIUUTAHUE YHMCEN, COAEPIKALIUX LENYI0 U TPOOHYIO YacTh,
Ha YMHOXXEHUE U JieJieHue OOBIKHOBEHHBIX JIPOOEH.

Auredopa

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS H3ydaTh CIEAYIOIIUE TEMBI:
«ppaunoHaneHble yncna. JleicTBUTENbHBIE Ynciia», «CpaBHEHUE NEHCTBUTEIBHBIX
yucen, apudMeTHdecKkue JCHCTBUS C JEUCTBUTEIBHBIMU yucaaMuy», «HaxoxneHnue
OpUOIMKEHHBIX 3HAYEHMM KBaJpaTHOro KOpHs», «Teopema Bueray, «PemieHus
YPaBHEHUM TPEThEH U YETBEPTOU CTENEHEH Pa3IOKEHUEM HA MHOXKUTEINY, «DyHKIUA
y =VX u ee rpapux», «[lorpemtHocT U TOYHOCTb NPHOMMKEHHUs», «UeTHbE U
HeueTHble QyHKIHN», «DYHKIUS y=X"», «DyHKIMA y= ax’, ee rpadMK U CBOMCTBA.
I'papuku GpyHKImid y= ax> + n u y=a(x-m)?, «YpaBHEHHE C JABYMs EPEMEHHBIMU U
ero rpaguk», «l'padpuyeckuii cnoco0 pemieHUusT CHCTEMBbl  yYpaBHEHHUID,
«M3o0pakenune 4jaeHOB apu(pMETUYECKON M MeOMETPUUYECKOM MPOrpeccuid TouKamu



Ha KOOPJMHATHOM TUIOCKOCTH. JIMHEHHBIA U 3KCIOHEHIUANIbHBIN pocT. CloxKHbIE
IIPOLICHTBI».

Crenyer yMEHBIINTH KOJMYECTBO YacOB Ha HM3ydeHHE TeM: «DOpMyIbD»,
«/lokazaTenbCcTBO TOXKIECTBY, «JIMHEHHOE ypaBHEHHE C JNBYMs HEU3BECTHBIMUN»,
«['pauk nmuHENHOrO ypaBHEHUS C JBYMs NEPEMEHHbIMUY, «I'paduueckoe perieHue
JIMHEWHBIX YPABHEHUN M CHUCTEM JIMHEWHBIX YpaBHEHHI», «CBOMCTBA KBAaAPATUIHON
byHKIANY.

BricBoOOMBIIMECS 4Yachl PEKOMEHAYETCSl HCIONb30BaTh: IS JIydlled
npopaOoTKK Hambojee BaXHbIX TeM Kypca: «Pemenue ypaBHeHui», «Perienue
CUCTeM ypaBHeHUI», «COBMECTHBIE ACUCTBUS ¢ ApoOsmuy, «IIpuMeHeHrne CBOMCTB
apu(METUYEeCKOro KBaJpaTHOTO KOPHs»; Ha TMOBTOPEHME, peIIeHHue 3ajad,
npeoOpa3zoBaHUE BBIPAKEHUM, a TAK)KE HA 3aKpeIJICHUE U3YyYEHHOr0 MaTepuaa.

I'eomerpus

CrenyeT OCHOBHOE BHUMAHUE YAEIUTh MPAKTUYECKOW HANPABIEHHOCTH Kypca,
UCKIIIOYMB U YINPOCTHB HaubOoiee CIOXKHBIA MJii BOCHPUSITHUS TEOPETUUYECKUM
matepuan. Ha ypokax reomeTpuu HEOOXOAMMO MAaKCHMaJIbHO MCIOIb30BATh
HarJIsiIHbIE CpelicTBa OOy4YeHUs, Oobllle MPOBOAUTH MPAKTUYECKUX pabOT C
ydauuMucs, pemarb 3a1a4i. CTpouTh pellieHne 3aa4 Ipyu MOCTOSHHOM O0pallieHun
K HarJBITHOCTU — PUCYHKAM M YEPTEHKAM.

O3HaKOMUTENBHO JaTh TeMbl: «TeopemMbl M J10Ka3aTelbCTBO. AKCHOMBI»,
«/lokazaTenpcTBO OT NHPOTHBHOTO», «CylecTBOBaHWE MW  E€IWHCTBEHHOCTH
MEPIICHAUKYJIApA K NpAMOn», «MeTo reoMeTpud4eckux Mect», «MeToa yaBOEHHUS
Menuans», «Teopema daneca U TeopeMa O NPONOPLUOHAIBHBIX OTpe3Kax», «LlenTp
Macc  TpeyrojbHuka», «VI3MeHeHHe TPUrOHOMETpUYECKHX (YHKUMA  Tpu
BO3pacTaHuu yriaa», «DopMynsl I paguyCoB BIHCAHHBIX M  ONMCAHHBIX
OKPY)KHOCTE€W  MPABUJIIBHBIX  MHOTOYI'OJIbHUKOB»,  «YPaBHEHUE  MPSIMON»,
«/IBmxenue», «CBoicTBa IBMXKEHUD», «TeopeMa O MpOU3BEAECHUH OTPE3KOB XOP/I,
TEOPEMBI O IIPOU3BENECHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEILHON.

Crneagyer yMEHbIIUTH KOJMYECTBO 4acOB Ha M3ydeHUE TeM: «CUMMETpUYHbBIC
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM cuUMMeTpumn», «lleHTpalbHas cUMMETpHs»,
«Ilapamnensubiii nepeHoc», «IloBopor», «IIpeobpazoBanue moxodus. Ilogobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «(OCHOBHBIE 33Jadyd Ha IOCTPOCHHE C IOMOILBIO
HUPKYJS W JIMHEWKW», «JleKkapToBbl KOOpAMHATBHI HA IUIOCKOCTW», «Pemenune
TpeyroibHUKOBY, «[lomobue durypy.

BricBoOOMBIIINECS YaChl UCTIONB30BATh HA PEILICHUE 33/1a4 U TOBTOPEHUE.

BeposiTHOCTH U CTATHCTUKA

B cBs3M ¢ Tem, 4TO JaHHBIM KypC BBI3BIBAET HAWOOJIBIINE CIOXHOCTH IS
obyuatoumuxcs ¢ 3IIP, cBsizaHHbIE CO CHMIKEHHBIM YPOBHEM pa3BUTHS CJIOBECHO-
JIOTUYECKOr0 MBIIIJIEHUS, €0 U3YYEHHE JOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE H
JOCTYIIHOM I YYEHUKOB Marepuane. OCHOBHOE BHUMAHHE CIEAYET YIEINTH
pasznenaM, CBSI3aHHBIMM C IIOBTOPEHUEM MPOMIAECHHOIO MaTepualla, YBEIWYUTH
KOJIMYECTBO YNPAKHEHUN W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOU NESITENBHOCTHIO
00 yJaromuxcs.

Heob6xonumo mepecMoTpeTh CoJep)KaHue TEeOpEeTUYEeCKOro MaTepuana u
XapaKTep €ro M3JIOKEHUS: TEOPETUUYECKUM MaTephall MPENOJHOCUTh B IIPOLECCE



pELICHHs 3a/1ady U BBINOJHEHHUS 3aJlaHWid HarJJHO-MPAKTUYECKOIO XapakTepa; He
TpeOoBaTh BBIBOJA W 3alIOMHUHAHUS CIIOKHBIX (OPMYI, pelIeHUs HeCTaHIapTHBIX,
TPYROEMKUX 3aaHni. P TeM crnenyer n3ydarb B O3HAKOMUTEIBHOM IUIAHE.

@denepanbHas MporpaMma MPEAOCTaBISIET aBTOpPy padodeil MporpaMmsl
cBOOOY B paclipe/leJIeHMH MaTepuaa 1o 4eTBepTsaM (TpuMectpam). Pacnpenenenue
BPEMEHU Ha U3yYEHUE TEM B TEUEHHE YUEOHOIr0 rojia CaMOCTOSATEIBHO ONpEAEIIsSIeTCs
o0pa3oBaTeIbHONU OpraHu3aIieil 1 3aBUCUT OT 0OCOOCHHOCTEH TPYMITbI 00 y4arOIIUXCs
¢ 3IIP u ux ocobbIx 00pa3zoBaTEIHLHBIX TOTPEOHOCTEHN.

IlpumepHbie BuAbl AesTeJbHOCTH oOydaromuxca c¢ 3IIP, o0ycaoBiaeHHbIe
0co0bIMH  O0pa3oBaTeIbHBIMH  NOTPEOHOCTAMHM W oOecneyMBaloLIMe
OCMBICJICHHOE  OCBOEHHE  cojlep:KaHMH  00pa3oBaHMsl N0  NpeaMeTy
«MaremaTuka»

Conepxkanue BUAOB AesTenbHOCTH oOydaromuxcs ¢ 3IIP ompenensiercs ux
0COOBIMU 00pa30oBaTEIbHBIMU TOTPEOHOCTSAMHU. [IOMHUMO IMPOKO MCHOIB3yEMBIX B
®AOIT OO0 06mux A BceX 00yJaromMXcsi BUOB AEATEIbHOCTH CIEAYeT YCUIUTh
BUJIBI ISATEIILHOCTH Crienn(DUUYHBIC [IJIsI JAHHON KaTeropuu JeTel, 00ecrneunBarome
OCMBICIIECHHOE€ OCBOCHHE COJEp)KaHUS OOpa3oBaHHUS 1O TPEAMETY: YCUJICHHE
NPEAMETHO-TIPAKTUYECKON JIEATEIIFHOCTH C aKTUBU3AIMEH CEHCOPHBIX CHCTEM;
YyepeloBaHuEe BHUJIOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX pa3IMYHbIE CEHCOPHBIE
CHCTEMBI; OCBOSHHE MaTepHaja ¢ OMOpol Ha allTOPUTM; «IIOIIArOBOCTh» B M3YYCHUU
MaTepuaa; WCIOJb30BaHUE JIOMOJHHUTEIbHOM BU3YaJbHOW  OMOPBI  (CXEMBI,
mabJIoOHbI, OMOpHBbIE TAaONMUIBI); PEYEBOM OTYET O TIpollecce U pe3ysbTaTe
JeSITeIIbHOCTH; BBITIOJIHCHUE CIICIMATIBHBIX 3aJJaHHi, 00€CIICUNBAIONINX KOPPEKITUIO
peryisiiiy  y4eOHO-TI03HABATEIILHOW JIESITEIbHOCTH U KOHTPOJb COOCTBEHHOT'O
pe3yInbTarta.

denepanbHas TeMaTU4YeCKass M TEPMHUHOJIOTMYECKas JEKCHKAa COOTBETCTBYET
®AOIT O0O0.

Hns obyuaromuxcst ¢ 3[IP cyimiecTBeHHBIM SIBISIOTCS TPHEMBI pabOTHI ¢
JEKCMYECKHM MaTtepualioM 1o npeamery. IlpoBoamrtcs crnemuanpHas pabora 1O
BBEJICHUIO B aKTHBHBIN CIIOBAaph OOYYAIOUIMXCS COOTBETCTBYIONIEH TEPMUHOJIOTHH.
M3ygaemble TepMHUHBI BBOMSTCS HAa TOJHMCEHCOPHOW OCHOBE, oOOs3arenbHa
BU3YaJIbHAS MOAJEPIKKA, AITOPUTMBI paOOTHI C OMpPEIEICHUEM, OMTIOPHBIE CXEMBbI IS
aKTyaJIN3aluy TEPMHHOJIOTUH.

Mecto yueOHOro npeamera « MaremaTuka» B y4eOHOM ILIaHe

B coorBerctBun ¢ ®enepaibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOroO o0Imiero oOpa3oBaHMs y4eOHBIN mpeaMer «MaremaTtuka»
BXOJUT B MpPEeIMETHYI0 o00nactb «Maremarnka W HMHPOPMATHKA» M SBISETCA
oOsi3aTenbHBIM ISl u3ydeHus. B 5-9 kiaccax yueOHbId mpeamer «MareMaTukay
TPaJULIMOHHO M3YYaeTcsl B paMKax CIEAYIOIIUX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «MartemaTuka», B 7-9 kimaccax — KypcoB «AureOpa» (BKIIOUYas 3JIEMEHTHI



CTaTUCTHUKM M TEOpUU BeposiTHocTel) u «l'eomerpusi». Hacrosimei nporpamMmoit
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BepOSATHOCTh M CTaTUCTHKAY.

OO611ee YucIo 4acoB, peKOMEHIOBAHHBIX ISl U3y4EHUsI MaTeMaTuKu (0a30BbIN
YpOBEHb) Ha YPOBHE OCHOBHOr0 0011ero oopazoBanus, — 952 yvaca: B 5 kinacce — 170
yacoB (5 yacoB B HeJeno), B 6 kiacce — 170 yacoB (5 yacoB B HeJeNI0), B 7 Kilacce —
204 4aca (6 yacoB B Hefeno), B 8 kiacce — 204 yaca (6 yacoB B Hezel0), B 9 kiacce
— 204 4gaca (6 yacoB B HEJIEIIO).

I[Inanupyemble pe3yJbTaThl OCBOEHUS] Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI'0 00111ero 00pa30BaHus

W3yuenue MareMarduku Ha YpPOBHE OCHOBHOIO 0O0IIero ooOpa3oBaHUs
HaMpaBleHO Ha JocTKeHue odydaronumucs ¢ 3[1P TMYHOCTHBIX, MeTalpeaMETHBIX
U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB OCBOCHHS y4EOHOTO MpeIMETa.

JInyHOCTHBIE pe3yabTarbl OCBOCHUsA IPOrpaMMBl 110  MaTreMarHKe
XapaKTEePU3YHOTCH:

NAaTPUOTHYECKOEe BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpECA K IIPOLUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHSIM POCCHUMCKUX MaTeMaruKOB U POCCHUMCKON
MaTeMaTHYECKOM IIKOJIbI, K HCIIOJIB30BAHUIO 3THX JOCTHKEHUM B JIPYTMX HayKax U
IPUKIIAIHBIX cepax;

rpaJaaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJTHEHUIO OO0SI3aHHOCTEH Tpa)KAaHWMHA M pPEeaTu3alUdH €ro
1paB, MPEICTaBICHUEM O MaTeMaTHUYECKUX OCHOBAX (PYHKLMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SBJIEHHWH, MNpoLeayp TpaxkIaHCKOro oOmiecTsa (Hampumep, BBIOODHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO OSTUUYECKUX TMPOOJIeM, CBA3aHHBIX C
NPAKTUYECKMM TNPUMEHEHHEM JIOCTMIKEHUN HAyKd, OCO3HAaHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B AESATEIBHOCTU YUEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE B pELIIEHUM NPAKTHYECKUX 3a4a4
MaTeMaTU4EeCKOM  HAIIPABICHHOCTH, OCO3HAHWEM BAXKHOCTU  MaTreMaTH4eCKOIro
o0pa3oBaHusl Ha MPOTSHKEHUM BCEH JKM3HM IS YCIEIIHOW MpodeCcCHOHATBHOM
JESATEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBIOOpPOM H
INOCTPOEHUEM HHIUBUAYAIBHOM TpacKTOpHUM OOpa30BaHMs U >KM3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX OTPEOHOCTEH;

3CTeTHYEeCKOe BOCIIMTaHue:

CIOCOOHOCTBIO K HOMOLIMOHAIBHOMY M  3CTETHYECKOMY  BOCHPUSATHIO
MaTeMaTH4eCKUX OOBEKTOB, 3aJad, pEHIeHUH, pPAaCCYXICHHI, YMEHHUIO BHJIETh
MaTeMaTH4eCK1e 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOr'0 NMO3HAHUS:

OpUEHTAllMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeACTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS Ue€JIOBEKa, IMPUPOABI U
oOuiecTBa, MNOHMMAaHUEM MaTeMaruyeckol Hayku Kak cepbl YeloBeYeCKON
NEeSATENbHOCTH, 3TAoOB €€ pPa3BUTUS M 3HAYUMOCTH ISl Pa3BUTHs LHUBHIM3ALINH,
OBJIQZICHUEM SI3BIKOM MaT€MaTHKd M MaTeMaTU4YeCKOM KyIbTYpOW KakK CpeICTBOM



NO3HAHUS MHpA, OBJIAJCHHEM MPOCTCHITUMH HABBIKAMH  HCCIIEOBATEIhCKOM
JesITeIbHOCTH;

¢pu3nueckoe BocnuTaHue, (OpPMHUPOBAHHE KYJIBTYPbl 3/0POBbA M
IMOLMOHAJIBLHOI0 0JIAT OOy HS:

TOTOBHOCTBIO TPUMEHSTh MareMaTW4yecKhe 3HaHUS B HWHTEPECax CBOETO
30pOBbS,  BENCHHMS  300pPOBOrO  0o0pa3a  JKM3HM  (300pOBOE  IHUTAHUE,
cOaJTaHCUPOBAaHHBIN PEXUM 3aHATUH W OTAbIXa, peryispHas (duznyeckas
aKTUBHOCTB), C()OPMHPOBAHHOCTHIO HaBbIKa pedIeKcru, MPpU3HAHUEM CBOETO IpaBa
Ha OIIMOKY ¥ TaKOTO JKE TpaBa IPyroro 4eJoBeKa;

IKOIOTHYeCKOe BOCTIUTAHUE:

OpHEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUHU IJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTU OKPYXKAIOIICH Cpelibl, TNIAHMPOBAHUS MOCTYITKOB U OIICHKH MX
BO3MOXKHBIX TIOCIICAICTBUN JJISI OKPYXKAIOUIeH Cpeabl, OCO3HAHWEM IIO0ATBLHOTO
XapakTepa SKOJIOTHUECKUX TPoOJIeM U IyTeH MX peIlIeHHS;

afanTanus K W3MEHSIIOIMMMCS YCJIOBHSIM COHHAIBHOW W TNPHUPOTHON
cpenbl:

TOTOBHOCTBIO K JICWCTBHSM B YCJIOBHSIX HEONPENCNEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOCH KOMIIETCHTHOCTH Yepe3 MPaKTHYECKYIO JEATENbHOCTh, B TOM YHCIC
YMEHHUE YUHUTHCS Yy IPYTHX JIOACH, MPUOOpPETaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE
3HAHWSI, HABBIKK U KOMIIETEHIIUH U3 OIBITA JPYTHX;

HEOOXOMUMOCTEIO B (DOPMUPOBAHMM HOBBIX 3HaHWUH, B TOM YHCIE
(bOpMyIHpOBaTh UICH, TIOHSATHS, TUIIOTE3bI 00 OOBEKTaX W SIBICHUSX, B TOM YHCIE
paHee HE M3BECTHBIX, OCO3HaBaTh JAC(PUUUTHI COOCTBEHHBIX 3HAHMWA W
KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMIO,  BOCIIPHHUMATh
CTPECCOBYIO CHUTYallMI0O KaK BBI3OB, TPEOYIOMUI KOHTpMEpP, KOPPEKTHPOBATH
NPUHUMACMbIC pEIICHUs] W JCHCTBUSA, (OPMYIMPOBATH M OICHUBATH PUCKU U
NoCJenCTBHS, (HOPMHUPOBATH OIIBIT.

MeTanpeaMmeTHble pe3yJibTaThI:

B pesynbrare OCBOSHHS MPOrpaMMBbI 10 MareMaTUKe Ha YPOBHE OCHOBHOTO
obmero obOpazoBanusi 'y oOyuatomerocss ¢ 3[IP  Oymyr cdopmupoBanbl
METaNpPEAMETHBIC PE3yIbTaThl, XapaKTePU3YIOUIHECs OBIAICHUEM YHUBEPCAIHHBIMU

MMO3HABATEIbHBIMH JICHCTBUSIMU, YHUBEPCAJIbHBIMU KOMMYHUKaTUBHBIMU
JICUCTBUSIMA U YHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEUCTBUSIMU.

OBJaanenune YHUBEPCAJIbHBIMH Y4eOHBIMH NMO3HAaBaTeJbHBIMH
JAeUCTBUSAIMU:

YCTaHABJIMBATh  NPUYMHHO-CIEACTBEHHBIE CBA3M B  XOAE€  YCBOECHUSA
MaTeMaTU4eCKOro MaTepuaia;

BBISIBJIAITh JN€QUIUT JAHHBIX, HEOOXOAUMBIX MJI1 PEIICHHUS IOCTaBICHHOM
3a7jauy;

C TMOMOIIBI0 yYUTENsl BbIOMpaTh CIOCOO pelIeHHs MaTeMaTHYeCKOM 3aJayuu
(cpaBHUBAaTh BO3MOXKHBIE BAPUAHTHI PEIICHUS );

NPUMEHATh W MpPeoOpa3oBbIBaTh 3HAKM W CHUMBOJIBI B XOJ€ pELICHUS
MaTeMaTUYeCKHX 33/]1a4;

yCTaHABJIMBATh UCKOMOE U JIAaHHOE MPU PEIICHUH MaTeMaTH4eCKOn 3a/1a4u;



NOHUMATh W HWHTEPIPETUPOBATh HWH(OPMAILMIO PA3TUYHBIX BHIOB U (HOpM
IIPEJICTABIICHUS;

WUTIOCTPUPOBATh PELIAEMBbIE 337a4l TPaPUUECKUMU CXEMaMU;

3(()EKTUBHO 3a1IOMUHATH U CUCTEMATU3UPOBATh NH(OPMALIHIO.

NOHUMATh U UCIIOJIb30BaTh MaTEMaTHUECKHUE CPEJICTBA HATISAHOCTH (Tpadukwy,
auarpaMMbl, TaOMUIbI, CXEMbl W JAp.) I WUIOCTpAallMi, HHTEpPIpETALNH,
apryMeHTAallHH.

OBilaieHNe  YHMBEpPCAJIBHBIMH  YYeOHBIMM  KOMMYHHUKATHBHBIMH
HeHCTBUAMM:

OpPraHu30BbIBaTh y4eOHOE COTPYAHMYECTBO M COBMECTHYIO NEATEIbHOCTH C
YUUTEIEM U CBEPCTHUKAMH B MPOLIECCE PELIECHUS 33]1a4;

B3aMMOJICHCTBOBATh U HAXOJIUTH OOIIHE CIIOCOOBI paboThl; paboTaTh B IPYIIIE:
HaxXoAWUTh OOIIee pelleHrne W pas3peliarh KOH(GIMKTHI Ha OCHOBE COTJIaCOBAaHUS
no3uuMi W yuéra  MHTEpPECOB;  Clyllarh  HapTHEpa;  (HOpMyJIMpOBaTh,
apryMEeHTUPOBAaTh U OTCTANBATh CBOE MHEHUE;

IIPOrHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HATMYUU Pa3HBIX TOYEK
3peHHs] M paspeliartbh KOH(QIMKTBI Ha OCHOBE y4€Ta MHTEPECOB M IMO3ULUN BCEX
YYaCTHHKOB;

apryMEHTHPOBaTh CBOK MMO3ULHUI0O M KOOPAMHHPOBATH €€ C MO3HUIUSAMHU
napTHEPOB B COTPYIHUYECTBE IPHU BHIPAOOTKE OOIIETO PELIEHUS B COBMECTHOMN
NEeSATENbHOCTH;

BBITNIOJIHATH CBOIO 4acThb padOThI, JOCTUIAaTh KAauye€CTBEHHOrO pe3yibTaTa H
KOOPAMHUPOBATh CBOU JEHCTBUA C IPYTMMU WICHAMH KOMaHbL;

OLIEHMBATh KAYECTBO CBOETO BKJIa/1a B OOUIUI TPOAYKT.

OgyajeHne YHUBEPCAJIbHBIMHU Y4eOHBIMHU PeryJIATUBHBIMY /1€HCTBUSIMHU:

CTaBUTH 1IE€JHM, BBIOMpPATh U CO3AaBaTh AJTOPUTMBI Ui PEIICHUs Y4eOHBIX
MaTeMaTUYeCKUX MpooIieM;

IUTAHUPOBATh M OCYIIECTBIATH JAESATEIbHOCTb, HAIPABICHHYIO Ha PEIICHUE
3a]1a4 UCCIIE0BATEIbCKOr0 Xapakrepa.

dopMynupoBaTh M yIAEpKHUBaTb Y4E€OHYIO 3ajady, COCTaBJATh IIaH U
MOCJIEA0BATEIbHOCTD JCHCTBUI;

OCYILECTBIISITh KOHTPOJIb MO 00pa3Iy U BHOCUTh HEOOXOAUMbBIE KOPPEKTHUBHI,

KOHTPOJMPOBATh  IPOLECC M  pe3yabTaT y4eOHOW  MareMaTH4eCKOH
NEeSATENbHOCTH;

aJleKBaTHO OLIGHWBAaTh IMPAaBUIBHOCTh WM OLIMOOYHOCTh BBINOJIHEHUS
y4yeOHOM 3a1auM, €€ OOBEKTHUBHYIO TPYIHOCTb M COOCTBEHHBIE BO3MOYKHOCTHU €€
pellIeHuUs;

clmyarh croco® AEMCTBUS M €ro pe3ysbTaT ¢ 3aJaHHBIM 3TAJOHOM C LENbIO
OOHapyXeHUsl OTKJIOHEHHUI U OTIMYHI OT HTAJIOHA.

NPEIBUIETh TPYAHOCTU, KOTOPbIE€ MOTYT BO3HUKHYTh NP PEIICHUH y4EOHOM
3aJa4u;

MOHUMAaTh MPUYUHBI, IO KOTOPbIM HE ObUI JOCTUTHYT TpPeOyeMbIil pe3yibTaT
NEeSATENbHOCTH, ONPEAENATh MO3UTHUBHBIE W3MEHEHUSI W HANpPaBJICHHs, TPEOyIolIne
JaabHenIel padoThl;

pEryiIupoBaTh Croco0 BbIPAKEHUS IMOLIUM.



[IpenmeTHblE  pe3ynbTarbl  OCBOCHHMS  HPOrpPaMMbl 1O  MAaTr€MaTHKe
IPEACTABIEHBI [0 TofaM OOYyYEHHUs B paMKaX OTIENIbHBIX Y4E€OHBIX KYpCOB: B 5—6
KJlaccax — Kypca «MaremaTtukay», B 7-9 kiaccax — KypcoB «Anredpay», «l'eomeTpus»,
«BepoATHOCTB M CTaTUCTUKAY.



OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJIACCbI

Henan n3yyeHus: yueOHOro Kypca

[IpropuTeTHBIMU LIENIIMH O0YYEHUSI MaTeMaTUKe B 5—6 Kilaccax sIBISIFOTCSL:

" MpoAorKeHUE (HOPMUPOBAHUS OCHOBHBIX MAaTEMaTWYeCKUX MOHATUN (YHUCIIO,
BEJIMYMHA, TeoMeTpudeckasi (urypa), o0ecrneunBaoX MPEeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeMaTHUeCKOro 00pa3oBaHus O0yJarOIInXCs;

" pa3BUTHE WHTEIICKTYyaJbHBIX U TBOPUECKHX CIIOCOOHOCTEH O0YyYaroIUXcsl ¢
3I1P, mo3HaBaTenbHOM AKTUBHOCTH, MCCIENOBATEIbCKUX YMEHHM, UHTEpECA K
W3YYEHUIO MAaTEMAaTUKH;

* nonBeaeHue oOywatommxcs ¢ 3[IP wa mgocTymHOM aAns HHMX YpOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTeMaTUKU U OKPYXKAIOILIEro MUpa;

* QopMupoBanue (PyHKIMOHAIBLHOM MaTeMaTHYECKOM T'PaMOTHOCTU: YMEHHUS
pacro3HaBaTh MareMaTHYeCKUE OOBEKTHI B PEATIbHBIX JKU3HEHHBIX CUTYalUsIX,
IIPUMEHATH OCBOCHHBIE YMEHHs JUI PEIICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATH ITOJYYEHHBIE PE3YJIbTaTbl W OLECHWBATb HX Ha
COOTBETCTBUE ITPAKTUYECKOU CUTYALUH.

OCHOBHBIE JIMHMM COJIEpXKaHUs Kypca MareMaTuku B 5—6 Kiaccax —
apudmeTryecKasl U reoMeTpuYecKasi, KOTOpbIE Pa3BUBAIOTCS MapaUICIbHO, KaXK1asl B
COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCHMO OJIHA OT JPYTOH, a B
TECHOM KOHTAaKTE€ M B3aUMOAECHCTBHH. Takke B Kypce NPOUCXOAMT 3HAKOMCTBO C
AIIEMEHTaMU aJIre€Opbl U ONUCATENbHOU CTATUCTUKH.

N3yuenne apupmMeTHUecKoro marepuana HauWHAeTCsl CO CUCTeMaTH3alluu U
pa3BUTHUA 3HAHUW O HATYypaJjbHBIX YUCIAX, MOJYYEHHBIX B HadaJbHOM 1Koje. Ilpu
TOM COBEPILEHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKH U (HOPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIYMCIMTEIBHOM KYJIBTYPBI, B
YACTHOCTU C OOY4YEHHMEM IPOCTEUIINM NpuéMaM MNPUKHUIKU U OLEHKU pe3ybTaToB
BbIUMCIICHUI. M3ydeHne HaTypallbHbIX 4YHCENd MpOJOJDKAaeTcss B 6 Kjacce
3HAKOMCTBOM C HAYAJIbHBIMHU NOHATHUAMU TEOPHUH JEIIUMOCTH.

Hpyroit kpymHbIi OJIOK B COAEpKAHUU apu(PMETHUECKONU JTUHUU — ITO JPOOH.
Hadano n3yuenuss oObIKHOBEHHBIX M JIECATUYHBIX IpoOel OTHECEHO K 5 Kiaccy. DTo
IEPBBII 3Tal B OCBOGHMM JApOOEH, KOrjaa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
uaesiMH, NOHATUAMU TeMbl. Ilpu 3ToM paccMoTpeHue OOBIKHOBEHHBIX ApoOel B
MOJIHOM 00BEME MPEAIIECTBYET U3YYEHUIO JECATUUHBIX IPOOEH, YTO 1enecoo0pa3Ho
C TOYKM 3PEHUSA JIOTMKHU WU3JI0KEHUS YMCIIOBOW JIMHUM, KOrJa IpaBuja IEUCTBUU C
JNECSITUUHBIMU  JPOOSIMM  MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU alTOPUTMaMU
BBITIOJTHEHUSI ACUCTBUI C OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JIE€CATHYHBIMU
OpoOSIMM PacCHIMPUT BO3MOKHOCTH ISl TOHMMAHUS OOYYarOIIMMUCS MPUKIAAHOIO
IIPUMEHEHUS HOBOW 3alIMCH IIPHU U3YYEHUU APYTUX IPEAMETOB U IPHU NMPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHeCEH BTOpPOM 3Tam B M3Yy4YEHHH JpoOeil, riae
IPOMCXOANUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS U MpeoOpa3zoBaHUs ApoOei,
OCBOCHME  HOBBIX  BBIUMCIHUTEIBHBIX  AITOPUTMOB, OTTAYMBAHUE  TEXHUKHU



BBIUMCJICHU, B TOM YHCIIC 3HAYCHUI BRIPAKCHU, COAEPKAIIUX U OOBIKHOBEHHBIE, U
JECSITUUHbIE ApOOU, YCTaHOBJIEHUE CBSI3€H MEXIy HUMH, PAaCCMOTPEHHE MPUEMOB
penieHus 3a1a4d Ha apoOu. B Hauane 6 kiacca MpoMCXOAUT 3HAKOMCTBO C MOHSITUEM
IIPOLICHTA.

OCOOEHHOCTBIO U3YyYEHUS MOJIOKUTEIBHBIX U OTPULATENIbHBIX YHUCEN SBISETCS
TO, YTO OHM TaK)X€ MOTYT pPacCMaTpuUBaTbCs B HECKOJBKO 3TanmoB. B 6 kiacce B
Hayasle u3ydeHus Tembl «llonoKuTenbHple M OTPULIATENBLHBIE YMCIIA» BBIAEISIETCS
noarema «llemple 4ucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHULATEIbHBIMU
yucjaaMyd W JIEUCTBUSAMHM C TIOJIOKUTENBHBIMU W OTPUUATEIBHBIMHA YHCIIAMU
IIPOMCXOJIUT HAa OCHOBE COJEPKATEJIBHOIO MOAX0Ja. DTO MO3BOJIAET HA JOCTYIHOM
YPOBHE TO3HAKOMUTBH YYAIIMXCA MPAKTUYECKH CO BCEMHM OCHOBHBIMM IOHSTHUSMH
TEMbI, B TOM YHUCJI€ U C NpaBUJIaMHU 3HAKOB IPHU BBIMNOJHEHUH apU(PMETUYECKHUX
neicTBuid. M3ydeHue panuoOHANbHBIX YHCEI Ha 3TOM HE 3aKOHUYUTCA, a OyaeT
IPOJOJDKEHO B Kypce aireOpsl 7 Kilacca, YTO CTAHET CIENYIOLIUMM IPOXOJIOM BCEX
OPUHLMIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3AeleHUe TPYAHOCTEW 00Jeryaet
BOCTIPUSITUE MaTepualia, a paclpelieieHHe BO BPEMEHHU CIOCOOCTBYET MPOYHOCTH
IpUOOPETAEMBIX HABBIKOB.

[Tpu 0OydyeHHM pEelIeHHIO TEKCTOBBIX 3aJady B 5—6 Kilaccax MCIOJIb3YIOTCA
apupMeTnyeckue NpuémMsbl perreHus. TeKCTOBbIEe 3a/auM, pelIaeMble PU OTPadOTKe
BBIUMCIIMTEIbHBIX HABBIKOB B 5—6 KilaccaxX, pacCMaTpUBAIOTCA 337a4M CIEAYIOIIMX
BUJIOB: 3aJlayd Ha JBWKEHUWE, HA 4YacTH, Ha TMOKYOKH, Ha paboTy H
IIPOU3BOJUTEIBHOCTh, HA MPOLEHTHI, HA OTHOLIEHHS M nponopuuu. Kpome Toro,
oOyyarolecs: 3HaKOMSTCS ¢ IpuéMaMu peleHHs 3a7ad NnepebopoM BO3MOXKHBIX
BapUaHTOB, y4yaTcs paboTarh ¢ MHGOpMaLMel, NpeacTaBieHHON B (opMe Tabauil
WJIM AUArpaMM.

B ®enepanibHoit  pabodeil mporpaMMme MpeayCMOTPEHO (PopMuUpOoBaHHE
MPOIEAEBTUYECKUX anredpanyeckux npeAcTaBieHnil. bykBa kak CHMBOJI HEKOTOPOTO
Yyyciaa B 3aBUCUMOCTM OT MAaTEMAaTHYEeCKOr0 KOHTEKCTa BBOJIMTCS IIOCTEIEHHO.
BykBeHHasi CUMBOJIMKA IIMPOKO MCIIOJNB3YETCS MPEXKAe BCEro s 3alucH OOIIMX
YIBEPXKIEHUH W OpeIOKeHUH, (opMys, B YacCTHOCTM ISl  BBIYMCIICHUS
r€OMETPUYECKUX BEJINUMH, B KAYECTBE «3aMECTUTENS) YUCIIA.

B kypce «Marematuku» 5—6 KIacCOB MpEICTaBIEHA HaIJIAHAs I'€OMETpHS,
HamnpaBiI€HHasT Ha pas3BUTHE OOpa3HOr0  MBIIIIEHMS, IPOCTPAHCTBEHHOI'O
BOOOpaXEHUS, M300pa3UTEIbHBIX YMEHHMHA. OTO BaXHBIA d3Tall B H3YYCHUU
Ir€OMETPUH, KOTOPBIM OCYIIECTBIIETCS Ha HaIBIHO-IIPAKTHUYECKOM YPOBHE,
OIMpaeTcss Ha HarsIHO-00pa3HOE MbIIIeHHe oOydaromuxcs. bombiias poib
OTBOJUTCSI NPAKTUYECKOW NEATEIBHOCTH, ONBITY, SKCIEPUMEHTY, MOJEINPOBAHUIO.
OOyuaroluecss 3HaKOMSTCS C TEOMETPUYECKMMHM (UIypaMu Ha IIJIOCKOCTH U B
MPOCTPAHCTBE, ¢ MX MPOCTEUIIMMU KOH(UTYpaluusMH, y4aTcs H300paxaTh MX Ha
HEJIMHOBAHHOM M KJIET4aTOM Oymare, pacCMaTpUBalOT MX MpocTeiiine cBorlcTBa. B
npolecce U3y4eHHs! HarjasiAHONM T€OMETPUHN 3HaHMSI, MOJydYeHHbIE 00yJalolUMuUCs B
Ha4yaJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CormacHo y4eOHOMY IUlaHy B 5—6 KiaccaX H3Yy4aeTcsi MHTErPUPOBAHHBIN
npeamMer «MareMaTthka», KOTOPBIM BKJIIOYAaeT apu(METHUYECKUH MaTepHal W
HarJBSIAHYI0 TEOMETPHUI0, a TaKXe MPOMNEAEBTUUECKUE CBEICHUS W3 alreOphl,
7JIEMEHTHI JIOTUKH M Hadaja OIMMCAaTeIbHOM CTaTUCTHUKH.

VY4eOHbIN TJIaH Ha U3yYeHHEe MaTeMaTUKH B 5—6 Kilaccax OTBOJHUT HE MEHee 5
y4eOHBIX 4acCOB B HEJEII0 B TEUCHHUE KaXKJOT0 rojia o0ydeHus, Bcero He meHnee 340
y4e0OHBIX YacOB.

COHEPXAHUE YUEBHOI'O KYPCA «MATEMATHUKA» (ITO TOAAM
OBYUEHUA)

S KUIIACC

HarypanbHble ync/ia 4 HYJIb

Harypansnoe uwucno. Psg Hatypanenbix umcen. Ywcmo 0. M3oGpaxenue
HaTypaJIbHBIX YUCET TOYKAMU Ha KOOPAUHATHOM (UMCIOBOM) MPSIMOMA.

[lozunmonHass cucremMa cuucieHus. *PuMckas Hymepauus Kak HpUMeEp
HENO3ULUOHHON CUCTEMBI cuncieHus* !, JlecaTndanas cucteMa CUMCICHHUS.

CpaBHeHHE HATypaJIbHBIX YHUCEN, CPABHEHUE HATYPAIbHBIX YHUCET C HYJEM.
CrniocoObI cpaBHeHMs. OKpYTJIEHHE HATYPAIbHBIX YHCEIL.

ClioxkeHne HaTypaldbHBIX YMCEN; CBOMCTBO HYJISI MPU CIOXKECHUU. Bhrunranue
KaK JIeicTBUE, OOpaTHOE CIIOKEHHUIO. YMHOXKEHHE HaTypalbHBIX UYMCEN; CBOMCTBA
HYJII U €IMHULIBI TPU YMHOKeHUU. [leneHue kak neicTBue, 00paTHOE YMHOXKEHHUIO.
Kommonentsl  peiicTBui, CBsI3b  Mexay Humu. [IpoBepka  pe3ynbrara
apupMeTnueckoro jaercTeusa. IlepeMecTuTenpbHOE U COYETATEIBHOE CBOMCTBA
(3aKOHBI) CIIOKEHUST M yMHOXEHHUS, *pachpelleUTEIbHOE CBONCTBO (3aKOH)
YMHOXKEHUS ™.

Hcnonb3oBanue OYKB /isi 0003HAYEHUSI HEU3BECTHOTO KOMITOHEHTA W 3aIlHCH
CBOMCTB apu(PMeTHUECKUX TCUCTBUM.

*JlenmuTenn W KpaTHbIE 4YMCIa™, pa3jokeHHue Ha MHoxurtenu. [Ipocteie u
coctaBHble uncna. *IIpusnaku nenumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ ocTaTkoMm.

CreneHp ¢ HaTypajdbHBIM [IOKa3aTejleM. 3alliCh YWCIAa B BUJIE CYMMBbI
pa3psAIHbIX ClIaraeMbIX.

UucnoBoe BbIpaKEHHE. DBplUnCIEHHE 3HAYEHUM YHUCIOBBIX BBIPAKECHU;
MOPSIIOK  BBIIOJHEHUA  AeiicTBUil.  Mcnonb3oBaHWE  NpU  BBIYUCICHUSX
MEPEMECTUTEIILHOTO U COUYETATEIIbHOIO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOXEHUS,
*pacrpe1eIMTeIbHOIO CBOMCTBA YMHOKECHUS .

Jpodu

[IpeacraBnenue o JpoOM Kak cHoco0e 3alyiCh  YacTH  BEJIUYHUHBI.
OObikHOBEeHHBIE JIpoOu. [IpaBuiibHbIE U HempaBWiIbHBIE poOu. CMemanHas apoOb;
MpPEJICTaBlIEHNE CMEIIaHHOW JpoOW B BHUJAE HENPaBUILHON JpoOM U BBIJEICHUE
LEJIOM YacTU YHuCla M3 HENpaBWIbHON Apodu. M3o0paxkeHue apobOeil ToukaMu Ha
guciaoBor npsaMor. OcHOBHOE cBOMCTBO apodu. *Cokpamienue apodeit. [IpuBenenne

! S,HCCL u gajice * *0003HAYCHBI TEMbI, U3YUCHUC KOTOPLIX IMPOBOAUTCSA B O3HAKOMUTCIILHOM IIJIAHC. Henaror
CaMOCTOSATEIIbHO OMPEALIIACT 00BeEM HN3yd1acMoro Mmarepuajia.



JIpoOu K HOBOMY 3HaMeHaTeno *. CpaBHeHUE JpOOeil.

CrnoxeHre W BbIYMTAaHHE ApoOeil. YMHOXKEHUE U JeNieHue IpoOeii; B3auMHO-
oOpaTHbIe ApoOu. *HaxoKIeHNe YacTH 1EJIOr0 U IEJIOro MO €ro 4yacTu *.

Hecarnunas 3anuch apoOeit. IlpencrtaBieHue AecATUYHONW ApoOM B BHUIE
O0ObIKHOBEHHOU. M300pakeHne NeCATUYHBIX JPOOei TOUYKaMH Ha YMCIIOBOM MPSMOM.
CpaBHEHUE AECATUUHBIX APOOEH.

ApubdmMernueckre JEHCTBUA C JIECATUYHBIMU JApoOsimu. *OkpyrieHue
JECATHYHBIX ApPOoOei™.

Penienue TeKCTOBBIX 33724

Pemenune TekcTOBBIX 3amad  apuMeTHdecKuM crmocobom.  *Pemienue
JIOTUYECKUX 3amad. Pemienwe 3amad mepeOopoM BCEX BO3MOXKHBIX BAapUAHTOB *.
Hcnonp3oBaHue pH PEIICHUH 3a1a4 TaOJIHI] U CXEM.

Pemenne 3amad, cojepamux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYWHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; LIE€HA, KOJIMYECTBO, CTOMMOCTh. ETMHUIBI U3MEPEHMUS:
Macchl, 00bEMA, LIEHbI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBsi3b MEXIy €IUHULIAMU
M3MEPEHUS KaXJ0M BEIIMUUHBI.

Pemienne oCHOBHBIX 3a/1a4 Ha JAPOOH.

[IpencraBiieHre JaHHBIX B BUJIE TA0JIHUII, CTOJIOUATHIX TUATPAMM.

Harasinnasi reomerpust

Harnsnuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIyd, yroJj, JOMaHas, MHOTOYTrOJIbHUK, OKPYKHOCTb, Kpyr. Yrou. IIpsmon,
OCTpBIH, TYIIOW U PA3BEPHYTHIE YIJIBL.

JliinHa oTpe3ka, METPUUECKUE €IUHMIbI JJIMHBL. JJIMHA JTOMaHOH, MEPUMET]P
MHOTOYTOJIbHUKA. M3MepeHre u moCcTpoeHre YrioB ¢ MTOMOIIBI TPAHCIIOPTUPA.

Harnsgneie mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHUK;
MPSIMOYTOJIbHUK, KBAJPAT; TPEYTrOJIbHUK, *0 paBeHCTBE Puryp*.

N3o0paxkenue ¢uryp, B ToM uucie Ha kietdarod Oymare. *[loctpoeHmue
KOH(pUTyparuii U3 4YacTedl MpSIMON, OKPY>KHOCTH Ha HEITMHOBAHHOW W KJIETYATON
Oymare*. cronp3oBaHue CBONCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa.

[Inomane MOPAMOYTOJbHHKA MW  MHOTOYIOJIBHUKOB, COCTaBIICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4ucie (uryp, m300paxEHHBIX Ha KIeT4aTod Oymare.
Enuuuiibl u3mMepeHust miomaim.

*HarnsaHple npeacTaBiIeHUs! O MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOJIbHBIN
MapAJUICIICIUIIE], KyO, MHOI'OTPaHHUKH. NzoOpaxenue MPOCTEUIIINX
MHOTOrpaHHUKOB. Pa3BépTku kyba wu mnapamienenunena. Co3gaHue Mojaenei
MHOTOI'paHHUKOB (13 OyMaru, MpoBOJIOKHU, MJIACTHIIMHA U Jp.)*.

*OO0BEM MPSAMOYTOJIBHOTO TMapajienenunena, Kyoa. EauHuLbl u3MepeHus
o0BEMa*,

6 KIIACC

HarypajabHble yuciaa

Apudmernyeckue ACHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMM YHCIIAMMU.
UucnoBblie BhIpaXeHUs, MOPSAO0K ACHUCTBUH, UCIIOJIb30BaHHE CKOOOK. Mcnonbp30BaHue
MIPU BBIYHUCIICHUAX TEPEMECTUTEIIBHOTO W COYETATEIbHOTO CBOWMCTB CIIOXKEHUS U



YMHOXEHUSA,  *pacHpeleNuTeIbHOr0  CBOMCTBa  yMHOXeHHUA.*  OKpyrieHue
HaTypaJbHBIX YUCEIL

JlenuTenu u KpaTHbIC YKClia; *HAMOOIBIINNA OOIIUN JEIUTEh U HaUMEHbIIIEe
oO1ee kpatHoe. JlenMMoCcTs CyMMBI U Tpou3BeieHus *. JleneHue ¢ ocTaTKoM.

Jpodu

OObIKHOBEHHAsi JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpaIleHHE IpOoOeH.
CpaBHeHHe U ynopsiiouuBaHue apooOeil. Perienue 3agau Ha HaXOXKJIEHUE YaCTH OT
LEeJIOr0o W 1IeNoro mo ero 4vactu. JlpoOHoe 4YuCiIo Kak pe3yiabTaT JeJICHUS.
[IpeacraBneHue OeCATUUHONW IpoOU B BHUJIE€ OOBIKHOBEHHOW APOOU M BO3MOXKHOCTH
MIPEJICTaBIICHNs OOBIKHOBEHHOW ApoOM B BHJE JeCATUYHOW. [lecsTuunbie npodu u
MeTpuyecKas cucrtema Mep. ApudMeTudeckre JeWCTBUS U YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JACCATUYHBIMU JIPOOSMH.

OtHomenne. JleneHne B AaHHOM OTHOIIEHHMH. *Macmrab*, mpomnopuus.
[IpuMeHeHue nmponopuuii Mpy PEMICHUH 3a/1a4.

[TonsiTue npoueHTa. Beruucnenue mpoueHTa OT BEIUYUHBI U BEJIMYHUHBI IO €€
IpPOIEHTY. BpIpakeHne NpPOIEHTOB AECCATUYHBIMH Jpobsimu. Pernenue 3amau Ha
MIPOLIEHTHI. BhIpaskeHre OTHOLIEHNS BEJTUYUH B MPOLECHTAX.

IHonoxuTe/ibHbIC M OTPULATEIbHbIC YHCJIA

[lonoxxkurenmpHple W OTpULATenbHble uncna. Llensle uncma. *Monyns yucna,
reoMeTpuyeckasl HMHTeprpeTauus Moayias uyucna*. HM3oOpaxeHue uucen Ha
KOOPJIUHATHOW NPpsAMOM. *YuCa0BbIE MPOMEKYTKH *.

CpaBHeHue uwncen. Apudmernueckue JeHUCTBUS C TMOJOKUTEIbHBIMU H
OTPULATEIILHBIMU YU CIIAMHM.

[IpssMoyrospHast cucTeMa KOOPAWHAT Ha IIOCKOCTH. KoopaumHarel TOUKM Ha
IJI0CKOCTH, abcuucca n opauHata. lloctpoenne Touek u (pUryp Ha KOOpIAMHATHON
IIJIOCKOCTH.

bykBeHHbIe BbIpaxeHus

[Ipumenenue OyKB JJIs 3aMMMCH MATEMATUYECKUX BHIPAKCHUM U TIPEIJIOKCHHM.
CpoiictBa apudMeTHdecKux ACHCTBUN. *ByKBEHHBIC BBIPDAKCHHUS U YHCIOBBIC
MOJCTAaHOBKU.* ByKBEHHBbIE PaBEHCTBA, HAXOXK/ICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmynbl; GopMysbl IEpUMETpa U IUIOMAAN MPSAMOYroJbHUKA, KBaapara, *00béMa
napasuiesenumnena u kyoa*.

Pemenne TeKcTOBBIX 3a/1a4

Pemenne TEKCTOBBIX 3amady  apupMeTHYecKuM crnocoboMm. *Pemenue
JIOTUYecKuX 3a7a4. Pemienue 3a1ay nepeObopoM Bcex BO3MOXKHBIX BapHAHTOB. *

Pemienne 3amay, coaepKallMX 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIMYHHBL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOUMOCTD; ITPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM paboThl. EQMHUIBI M3MEpeHMs: MacChl, CTOMMOCTH; PacCTOSHHUS,
BpEMEHU, CKOPOCTHU. CBsI3b MEXKY EAUHULIAMH U3MEPEHUS KaX0M BETUUYHHBI.

Pemenne 3ama4, CBA3aHHBIX C OTHOIEHUEM, PONOPLIHOHAIBHOCTHIO BEJTUYNH,
IPOLIEHTAMHU; pEeIlIeHNE OCHOBHBIX 3a/1a4 Ha IPOOH U MPOLIEHTHI.

*OueHKa ¥ MPUKUJIKA, OKPYTJIEHUE PE3ysbTaTa *.

*CocTaBiieHHE OYKBEHHBIX BBIPAKEHUHN MO YCIOBHIO 337a4H *.

[IpencraBnenre NaHHBIX C TOMOIIbIO Tabmuu U auarpamm. Cronbuartbie
JarpaMMbl: YTEHUE U IOCTpoeHUe. YTeHre KpyTroBbIX Uarpamm.



Harnsignas reomerpus

Harnsanele mnpexacraBieHuss O Qurypax Ha IUIOCKOCTU: TOYKa, HpsAMasd,
OTpPE30K, JyY, YroJl, JJOMaHas, MHOTOYTOJbHHK, YETBIPEXYTOJBbHUK, TPEYrOJbHUK,
OKPYXHOCTb, KPYT.

*B3auMHOE paCIIOJIO)KEHUE JBYX IPSAMBIX HA IUIOCKOCTH, I1apajjiesIbHbIE
NpsIMbIE, TIEPIECHIUKYJSPHBIE TpsAMbIe*. 3MepeHne pacCTOAHUN: MEXAY IBYMs
TOYKaMH, OT TOYKH J0 NPSIMOM; JNIMHA MapUIPyTa Ha KBAAPATHOU CETKE.

N3mepeHne M MOCTPOCHUE YIJIOB C IIOMOLIBIO TpaHCIopTupa. Bumel
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSIMOYT OJIbHBIH, TYIIOYT OJIbHBIN;
paBHOOCIPEHHBIN, PAaBHOCTOPOHHUH. YeThIpEXYrOJIbHUK, MIPUMEPHI
YETBIPEXYTOJbHUKOB. [IpAMOYroapHHK, KBaapaT: MCIOJIb30BaHUE CBOMCTB CTOPOH,
yrioB, auaroHaneil. *M3o0paxeHne TreoMeTpUyYeCKUX (QUIYp HAa HEIMHOBAHHOU
Oymare C MCHOJIb30BAaHUEM LHUPKYJS, JHMHEHKH, YrOJIbHHMKA, TpaHCOOpTUpa *.
[TocTpoenus Ha KjieTuyaTol Oymare.

Ilepumerp MHoroyrompHuka. IloHdaTtne tuomanu  (QUrypsl;  €IUHUIBI
u3Mepenus miomanu. [Ipubnmxénnoe u3mepenue mwiomaan Guryp, B TOM 4ncie Ha
KBaJgpaTHON ceTke.* [lpuOmmkE€HHOE W3MEpEHUE MJIUHBl OKPYXHOCTH, IJIOUIaaN
Kpyra*,

*CuMMeTpus: LIEHTpalbHas, oceBas W 3epKaibHas cuMmmerpuu. llocTtpoenue
CUMMETPUYHBIX QUIyp *.

*Harmsaable IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢urypax:
napajjienenumnen, KyO, npu3ma, NUpaMHaa, KOHYC, UWIUHApP, wWap u cdepa.
N300paxkeHne mpocTpaHCTBEHHBIX ¢uryp. Ilpumepsl pa3BEPTOK MHOTrOrpaHHUKOB,
nuHApa U koHyca. Co3gaHue Mojieneil MpocTpaHCTBEHHbIX (uryp (u3 Oymarw,
MPOBOJIOKH, ITUIACTUIIMHA U JIP. ).

[TonssiTe 00BEMA; eAWHUIIBI M3MEpeHHS 00bEMa. OO0BEM MPAMOYTOIBHOTO
napajuienenumesna, kyoa*,

[UTAHUPYEMBIE ITPEIMETHBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATUKA».

OcBoenne ydueOHOro kypca «MaremaTuka» B 5—6 KjlaccaXx OCHOBHOM IIIKOJIbI
JOJDKHO 00ecreunBaTh JOCTHKEHHE CIENYIOMIMX TMPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB:

5 KUIIACC

Yucaa 1 BBIYMCICHUS

OpueHTHpOBaTbCAd B TOHATHSX M ONEPUPOBaTh Ha 0a30BOM YpOBHE
TEPMUHAMU, CBA3aHHBIMM C HATypaJbHbIMU YHCIAMH, OOBIKHOBEHHBIMH U
JECSITUYHBIMU JIPOOSIMHU.

CpaBHUBaTh U yHNOPSAOYMBATH HATypajbHbIE 4YHCIa, CpPaBHUBATH B
NPOCTENIIMX CIy4asiX OOBIKHOBEHHBIE IPOOH, JECATUUHBIE TPOOH.

CooTHOCUTH,  TOYKY Ha  KOOPAMHATHOW  (YUCTIOBOWM)  TpsIMOM  C
COOTBETCTBYIOLIMM €M YHCIOM M H300pakaTh HATypajbHblE 4HCla TOYKAMH Ha
KOOPJIMHATHOM (YUCIIOBOM) MIPSIMOM.



BeimonHATh  apudmeTHdecKue JEHCTBUS C HAaTypaJbHBIMU YHCIaMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEUIIUX CIydasiX.

BBINIONIHATH POBEPKY, MPUKHUIKY PE3YIbTaTa BHIYUCICHUH.

OKpyryATh HATYpAIBbHBIC YHCIIA.

PemieHne TeKCTOBBIX 3a1a4

Pemate TekcTOBbIE 3a7aud apUPMETUYECKUM CIHOCOOOM M C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOro mepedopa BCEX BO3MOXKHBIX BapuaHTOB (IIpH
HEOO0XOJAMMOCTH C HaIlPaBJIAIOIIEH TOMOIIBIO).

Pemate 3amauum, coxpep)Kaliue 3aBUCUMOCTH, CBS3BIBAIOUIME BEITUYUHBI:
CKOpOCTb, BPEMsl, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh (IIpU HEOOXOAUMOCTH C
UCIOJIb30BaHUEM CIIPaBOYHON MHPOpPMALIUN).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TAOJIUI[bI, 0003HAUYECHMS TIPU PELICHUU
3a1ay.

[Tosp30BaThCA OCHOBHBIMM €IMHULIAMH U3MEPEHHUS: LIEHBI, MACChl; PaCCTOSHUA,
BPEMEHU, CKOPOCTH; BbIpaXaTb OIHH E€IUHUIIBI BEIMYUHBI 4epe3 Jpyrue (mpu
HEOOXOJIMMOCTH C OMTOPOH Ha CIIPABOYHYIO HH(OpPMAITHIO).

W3Bnekats uHOpMaIMiO, MpeICTaBICHHYI0 B Ta0iWile, Ha CTOJIOYaTOMN
JyarpaMMme, MHTEPIPETUPOBATh IPEICTABICHHBIE HAHHBIE, HCIOJIb30BaTh JTAHHBIC
IIpYU pEelIEHUH 3a]a4.

Harasinnas reomerpust

[Tonb30BaThCsl TEOMETPUUECKUMHU TMOHATUSAMM: TOYKA, MpsMasi, OTPE30K, JIyY,
yroJI, MHOTOYT OJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTh NpUMEPHl OOBEKTOB OKPYKAIOLIEr0 MHUpa, HUMEUMX (opMmy
U3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, TP HEOOXOJMMOCTH IO BU3YyaJbHOM orope,
CBSI3aHHYIO C yIJIaMU: BEPIIMHA, CTOPOHA; C MHOIOYTOJIbHUKAMM: YroJl, BEpIIMHA,
CTOpPOHA, TMAroHajb; C OKPYKHOCTBIO: PainyC, IUAMETP, LIEHTP.

N300paxaTh M3ydyEHHbIE T'€OMETpUYECKHUE (QUTYpbl Ha HEJIMHOBAaHHOW U
KJIETYaTOW Oymare ¢ MOMOIIBIO HUPKYJIS U JIMHEHKHU (II0CIe COBMECTHOTO aHAIN3a).

Haxonuts MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOILBIO
JUHENKHA, CTPOUTHh OTPE3KH 33aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOIO
paauyca.

Hcnons30BaTh CBOWCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaapara g UX
NOCTPOEHUS, BEIUUCICHUS TJIOMAAN U IEPUMETPA.

Boruucnars mepumeTp MW IUIONIAAb KBajapaTa, NPsIMOYTOJbHUKA, GUryp,
COCTaBJIEHHBIX W3 NPSAMOYTOJbHUKOB, B TOM 4HCIEe (GUryp, H300paKEHHBIX Ha
KJIET4aToON Oymare.

[Tosp30BaThCs OCHOBHBIMU METPUYECKUMHU E€AVMHULAMU W3MEPEHUS JJIMHBI,
IUJIOLIA/IM; BBIPAXXaTh OAHU €IMHHUILIBI BEJIMUUHBI Yepe3 Apyrue (mpu HeoOXOIUMOCTH
C OMOPOM Ha CIIPaABOYHYIO UH(POPMAIIHIO).

Pacno3naBare mapamienenunen, KyO, HCIONb30BaThb  TEPMHUHOJOTHIO:
BEpILNHA, peOpO rpaHb, U3MEPEHUST; HAXOIUTh U3MEPEHHUsI Napasuienenuneaa, Kyoa.

Boruucnare 00bEM KyOa, Napajuienenunena Mo 3aJaHHbIM U3MEpeHusM (C
OMOpOW HA AJITOPUTM Y4YEOHBIX JCUCTBHI), MOJH30BATHCS CAMHUIIAMHU H3MEPEHUS
o0BEMa.



Pemiath HecHoOXHbBIE 3a7a4dM HAa U3MEPEHUE T'E€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYyalUsX (IpU HEOOXOAMMOCTHU C BU3YaJIbHOM OMOPOH).

6 KIIACC

Yucaa 1 BIYMCICHUS

OpueHTHpOBaTbCA B TMOHATHSIX M ONEPUPOBaTH Ha 0a30BOM YpOBHE
TEPMUHAMU, CBA3aHHBIMHU C PA3IUYHBIMU BUIAMH YHCET M CIOCOOAMU MX 3aIlUCH,
NEPEXOAUTH (€CITU 3TO BO3MOKHO) OT OJHOU (POPMBI 3aITUCH YKCIIa K IPYTOM.

CpaBHUBATh U YHOPSAIOUMBATH IIE€JIbIE YMCIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpPaBHUBATH YUCIIA OJJTHOTO U Pa3HBIX 3HAKOB.

Boinonuars apudmeTndeckue 1eHCTBUS C HATypaJIbHBIMU M LEJIBIMU YHCTIaMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSMH, TTOJOKUTEILHBIMA U OTPHUIIATEILHBIMU
YUCIIAMH.

BbIunCIATh 3HAUEHUS YHCIOBBIX BBIPAYKEHH, BBITOIHATH PUKUIKY U OLIEHKY
pe3yJibTaTa BBIYMCIICHHI; BBINOJIHATH MPEOOPA30BaHUs YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETUUECKUX TEHCTBHIMA.

COOTHOCHTh TOYKY Ha KOOPAMHATHOM MpPAMOM € COOTBETCTBYIOLIUMM €U
YUCJIOM U U300pakaTh YMCIIa TOYKAMH Ha KOOPAMHATHOW MPAMOM, HAXOIUTh MOIYJIb
YHUCIIA.

COOTHOCUTH TOYKHM B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATaMHU
3TON TOYKH.

OxkpyriasaTh LETble 4Yucia W JecATUYHbIe aApodu (1o oOpasily), HaXOAWTh
MPUOITUKEHUS YUCEIL.

YucioBbie M 0yKBEHHbIC BbIPAKECHHUS

OpueHTUpoBaThCS B TMOHATHUAX M ONEpPUPOBATh Ha ©0a30BOM YpOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3allUChIO0 CTEMEHU YMCIIA, HAXOJUTh KBaapaT U KyO
YKCJla, BBIYKUCIATH 3HAYEHHUS MPOCTEHIIMX YHUCIOBBIX BBIPAKEHUM, COAEpKaIIUX
CTETEHH.

[Tonb30BaThCcsl MpU3HAKAMM JIETUMOCTH (NP HEOOXOAMMOCTH C ONOpOM Ha
JITOPUTM TIpaBUJa), PacKIaJblBaTh HATYPAIbHbBIE YKCIIA HA IPOCTHIE MHOKUTEIH.

*TTonbp30BaThCS MACIITAOOM *, COCTABJISTh TPOITOPLUUU U OTHOLIEHUS.

Hcnonb3oBaTh OyKBbI AJ11 0003HAYEHUSI YMCENl TPU 3alMCU MaTeMaTHYECKUX
BBIpQKCHUN, HAXOJUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKCHUH, OCYIIECTBIISSA
HEOO0XOAMMbIE TOJCTAHOBKH M MPeoOpa3oBaHUsA (C OMOPOM HAa aNrOpuTM y4eOHBIX
JEeHCTBHIN).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHne TeKCTOBBIX 3a1a4

Pemars MHOromaroBble TEKCTOBBIE 33/Jayd apu(METUUYECKHUM CIIOCOOOM C
OIIOPOM Ha BOIIPOCHBIN IIAH.

Pemarn MpoCTeNIne 3a/1a4u, CBSI3aHHBIC C OTHOILLICHUEM,
IIPOITOPLUHUOHATIBHOCTBIO BEJIMYMH, MPOLEHTAMU; peliaTb TP OCHOBHBIE 33Ja4d Ha
JpOOU U MPOLIEHTHI.

Pemare 3amaum, colep)kaliue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIWYUHBIL:
CKOpOCTb, BpeMms, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTB;



NPOU3BOAUTEIHLHOCTh, BpeMs, 00bEMa paboThl, HUCHONB3YS apudmeTuyecKue
JNEUCTBUSA,  OLIEHKY, IPUKHUIKY;  IIOJB30BaThCA  €AUHULAMU  HU3MEPEHHUS
COOTBETCTBYIOLLUX BEJIUYHH.

CocTaBisaTh OyKBEHHBIE BBIPAKEHUSI IO YCIOBHIO 3a/1a4U MOCJIE COBMECTHOI'O
aHaJIn3a.

N3Bnekars uHpOpMmanuio, TPEeACTaBIECHHYIO B TaOJMIAX, Ha JIMHEHHOM,
cToi04yaToll WM KpYroBOW JuarpamMmax, HHTEPIPETHUPOBATh IPEICTaBICHHbIE
JAHHBIE; UCMOIb30BaTh JaHHBIE IIPU PEILIECHUU 3a/1a4.

[IpencraBiarh uHGOPMALIMIO C TTOMOIIBIO TaOIUI, TUHEHHON M cTONOYATOM
JUarpaMM.

Harasinnasi reomerpust

[IpuBonUTh NpUMEpPhl OOBEKTOB OKPYKAIOIIEr0 MHUpPa, HMEIMMNX (Qopmy
U3YUYEHHBIX TEOMETPUUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MpUMEpbI
paBHBIX U CUMMETPUUYHBIX QUTYD.

N300pakaTh ¢ HIOMOILBIO LIUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAHHOMN
M KiIeTyaTod Oymare HM3y4eHHbIE IUIOCKME TE€OMETpUYEeCKue (Urypsl u
KOH(QUT'Ypaluu, CAMMETPUYHBIE (PUTYPBI.

HMmeTrh mnpeAcTaBieHHE O TEOMETPUYECKUX MOHSTHUSIX: PAaBEHCTBO (uryp,
CUMMETPHS], OCb CHMMETPUH, UEHTP CUMMETPHH.

HaxoauTpe BEIMYHMHBI YIIIOB U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
YIJIbl 33JaHHOM BEJMYMHBI, ITOJIB30BAaThCS NPU PELICHUM 3a7ad IpajyCHOM MeEpOU
YIJIOB; PacIllO3HABaTh HA YEPTEkKAX OCTPBIU, MIPSAMOU, PA3BEPHYTHIA U TYIION YIJIbL.

Beluucnare JUIMHY JIOMaHOW, INEPUMETP MHOIOYrOJIbHHMKA, IO0JIb30BATHCS
eIMHUIIAMU U3MEPEHUs JIIMHBI, BBIPAXKATh OJHU €AMHUIIBI U3MEPEHUs JIJIMHBI Yyepe3
Jpyrue.

HaxoauTe, HCIIONb3ysl YEPTEKHBIE HHCTPYMEHTHI, PACCTOSHUS: MEXIY JBYMSI
TOYKaMH, OT TOUKH /10 IPSIMOM, ITTMHY ITyTH Ha KBaJPAaTHOM CETKE.

Boruncnsate  minomanb  (Uryp, COCTaBICHHBIX U3  MPSAMOYTOJIbHUKOB,
UCMOJIb30BaTh pa30MeHne Ha MPSIMOYTOJbHUKH, Ha paBHbIE (DUTYPHI, TOCTpAaUBaHUE
JI0 IIPSIMOYTOJIBHMKA; I0JIb30BATHCSI OCHOBHBIMHU €IMHMIIAMHU M3MEPEHHUsI ILIOLIAIH;
BbIpAXaTh OJIHU €IMHUIIBI U3MEPEHHS IJIOMIaIM Yepe3 aApyrue (mpu HeoOX0AUMOCTH
C OTMTOPOH Ha CIIPABOYHYIO MH(HOPMAIIHIO).

Pacno3naBarh Ha MOAENAX W HM300pAKEHUSAX NUPAMUIY, KOHYC, LMJIMHJIP,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTs Ha KieTyaTol Oymare npsiMOyrojibHbIN NapajuieIenune.

Bbruncnsate 00bEM MPSIMOYTOJIBHOTO Napajijiesienunena, Kyoa, Moiab30BaThCs
OCHOBHBIMHU €IMHULIAMHM U3MEpEHUs 00BbEMA; BhIpAXaTh OJHHU €IUHMIIBI U3MEPEHUS
00bEMa uepe3 apyrue (¢ ornopoil Ha CIpaBOYHYIO HH(OPMALIHIO).

Pemate HecnOXHBIE 3aJaud HAa HAXOXKIEHUE T'€OMETPUYECKUX BEIMYHUH B
MPaKTUYECKUX CUTyaIUAX (Tpy HEOOXOAUMOCTH C BU3YAJIbHOU OMOPOH).

OEJAEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBbI
Henn n3yyeHust yueOHOro Kypca



AnreOpa sBIsieTCS OAHUM W3 OIOPHBIX KYPCOB OCHOBHOHM IIKOJIBI: OHa
o0ecrieuynBaeT M3y4y€HUE JPYruxX TUCLUIUIMH, KaK €CTECTBEHHOHAy4yHOro, TaK M
TYMaHUTApPHOI'O LIUKJIOB, €€ OCBOEHUE HEOOXOIMMO ISl MPOJIOJKEHUST 00pa3oBaHuUs
U B MOBCEIHEBHOMN XU3HU. PazBuTue y 0O0ydaronuxcsi Hay4HBIX MPEICTABICHUMN O
IIPOUCXOKIECHUN
U CYUIHOCTH anreOpamdeckux aOCTpaklMii, croco0e OTpaKeHUs MaTeMaTHYeCKOu
HAyKOM SIBIEHUM U NPOIECCOB B MPHUPOAEC M OOIIECTBE, POJIU MaTEMaTHUYECKOIO
MOJICJIMPOBAHMs B HAYYHOM MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (HOPMUPOBAHUIO
HAY4YHOI'O MUPOBO33PEHMSI M KaueCTB MBILIUICHHS, HEOOXOAMMBIX JJIs ajanTaluu B
cCOBpeMeHHOM Lu(ppoBoM oOmiecTBe. M3yueHue anreOpbl €CTeCTBEHHBIM 00pazoM
obecrieunBaeT  pa3BUTUE  yMEHHA  HaOmo#aTh,  CpPaBHHUBAaTh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILIEHUS, CIIOCOOHOCTHU
apryMEeHTUPOBAaHHO OOOCHOBBIBATH CBOU JCWCTBHUA W BBIBOABI, (POPMYIHPOBATH
yrBepkeHus. OcBoeHue Kypca anreOpbl 00ecleuuMBaeT pa3BUTHUE JIOTUYECKOIO
MBIIUIEHUS OOYYalOIIMXCS: OHU HCHOJBb3YIOT JEAYKTUBHbIE W WHIYKTHBHbIE
paccyxneHusi, 0000IIeHHEe W KOHKpPETH3allnio, a0CTparupoBaHUE W aHAJOTHIO.
OOyueHue anreOpe ImpenroyiaracT 3HAUYUTEIbHBIH OOBEM  CaMOCTOSITEIIBHOM
NEATENIBHOCTH ~ OOYYaloIIMXCsl, TOITOMY CaMOCTOSITEbHOE pelleHue  3ajad
€CTECTBEHHBIM O00pa30oM SIBISIETCS pealu3alueid JesATEeIbHOCTHOIO MPUHLHUIIA
00 y4CHHUS.

B crpykType mnporpammbl y4yeOHOro Kypca «AJredpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeIbHO-METOANYEeCKue JuHuu: «Hucmna u
BBIUMCIICHUS»; «AnreOpanueckue BbIPaXKEHUS»; «YPaBHEHUS M HEPABEHCTBAY;
«Dynkunn». Kaxxaas u3 3Tux conepKaresibHO-METOANYECKUX JTMHUIM pa3BUBAETCS Ha
MNPOTSKEHUU TPEX JIET M3Y4YEHHUs Kypca, €CTECTBEHHBIM 00pa3oM MEeperuieTasich U
B3aMMOJICUCTBYS C JIPYTMMHU €ro JIMHUSAMU. B Xone usydeHus xypca oOydarommmcs
INPUXOAMUTCS JIOTMUECKH PACCYXAaTh, HMCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM
s3bIK. B CBsI3u ¢ 3TUM 11enecoo0pa3Ho BKIIOYUTH B MIPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTMKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/iesibl MaTeMaTHuECKOro o0pa3oBaHus U
CIOCOOCTBYIOIIIME  OBJIQJACHUIO  OOYyYarOIIMMMCS ~ OCHOB  YHUBEPCAJIBHOIO
MaTEeMaTHYecKOro  si3plka. TakuM  00pa3oM, MOXHO  YTBEpXAaTb, YTO
COZEPKATENbHOM U CTPYKTYpHOM OCOOEHHOCThIO Kypca «Anredpay sBISETCS €ro
VMHTErPUPOBAHHBIA XapaKTep.

Copepxanue mauHUM «Yuclia W BBIYMCICHUS» CHY)KUT OCHOBOM JJiA
JNAJIbHEUIIET0 W3Y4YEHHUs MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYyYaroIIMXCs
JOTMYECKOT0 MBIIIICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAThCS AIrOpUTMaMH, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JJI MOBCEIHEBHOU
YKU3HU. Pa3BUTHE NOHATHUS O YHUCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAallHOHAIBHBIMU U
UppalMOHAIIBHBIMUA YHCIaMHU, (POPMUPOBAHUEM NPEJCTABICHUN O JIEUCTBUTEILHOM
yucie. 3aBeplIEHUWE OCBOEHHUS YHMCIOBOM JIMHUU OTHECEHO K CTapIIEMy 3BEHY
o01ero oOpa3oBaHMs.

Copepxanue AByX anreOpandecKux JUHUN — «AJreOpandeckue BhIPAKECHUS»
U «YpaBHEHUSI M HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYaOIIUXCS
MaTeMaTHYeCKOro arnmapara, HEOOXOIMMOro MJisi pelIeHUs 3aJad MaTeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTHUKO-OPUEHTHUPOBAHHBIX 337ady. B OCHOBHOW IKoJIE



y4eOHBI MaTepuall TPYNIHPYETCs BOKPYT PallMOHANBHBIX BbIpaKeHUIl. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH KaK sI3bIKa JJI [IOCTPOCHUS MaTEMaTHYECKUX
MOJIeNIed, OMMCAaHMUs MPOLIECCOB M SIBIEHUH peaibHOro mupa. B 3amaum oOydeHus
areOpe BXOAAT TaKkXKe JalIbHEWIlee pa3BUTHE AJITOPUTMHYECKOIO MBIIIJICHUS,
HEO00XO/MMOI0, B YaCTHOCTH, Ul OCBOEHHS Kypca HH()OPMATHKH, U OBJIAJCHUE
HaBbIKAMH JIEAYKTUBHBIX paccyxaeHuil. IIpeoOpa3oBanue CHUMBOJBHBIX (opM
BHOCUT CBOM crenM(pUYECKUN BKIJIAJ B Pa3BUTHE BOOOpPAX)EHHUS, CIIOCOOHOCTEH K
MaTeMaTHu4eCKOMY TBOPYECTBY.

Copepxanue (pyHKIMOHATBHO-TPAUUYECKON JTMHUM HALEICHO Ha MOJYy4YeHHE
IIKOJIbHUKAaMU 3HAHUW O (PYHKIMSAX KaK BOKHEUIEH MATeMaTHYECKOW MOJAENTH st
ONMCAHUSI U MCCIEAOBAaHUS Pa3HO-OO0pPa3HBIX MPOLECCOB U SABJICHUN B MPUPOJE U
obuiectBe. M3yyeHue 3Toro Marepuana COCOOCTBYET PAa3BUTHIO Yy 00ydaroUIuXcs
YMEHHS UCIOJIb30BaTh PAa3JIMYHbBIE BBIPAZUTEIbHBIE CPEACTBA S3bIKA MAaTEMATUKH —
CIIOBECHBIE, CHMBOJMYECKHE, TIpaduyecKkue, BHOCUT BKJIaJA B (OPMUPOBAHHUE
IIPEICTABIICHUI O POJIX MAaTEMAaTUKHU B PA3BUTUH LIUBWIA3ALUHU U KYJIbTYPBI.

Mecrto yueOHOro Kypca B yueOHOM IJIaHe

CornacHo yweOHOMy IUIaHy B 7-9 Kimaccax wu3ydaercs Y4yeOHBIH Kypce
«AnreOpa», KOTOPbIA BKJIKOYAET CIEAYIONIME OCHOBHBIE PA3JENbl COACPKAHMS:
«Yucna u  BbIUMCIEHUS», «ANreOpanyeckue BbIpAXKEHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DYHKIIUI.

VYyeOHbIl M1aH Ha HU3ydeHUe anreOpsl B 7—9 kiaccax OTBOAMT HE MEHee 3
y4eOHBIX 4acOB B HEJEIIO B TE€UEHHE KaXKJIOTro rojaa oOydyeHHs, BCEro 3a TPH roja
oOydeHus — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYYEHU )
7 KIIACC

Yucia ¥ BBIYUCTICHUA

JpoOu OOBIKHOBEHHBIE U ACCATUYHBIEC, MEPEXO] OT OAHON (OPMBI 3aIMUCU
npobeir k gpyroil. IloHsTHE palMOHANBbHOIO 4KCIa, 3aluCh, CPABHEHHUE,
YIOPSIOYMBAHUE  PALMOHAIBHBIX  4YHCel.  ApHpMETHUEeCKHe  JEHCTBUS  C
palMOHATBHBIMU 4YKciaamMu. PemieHune 3agad W3 peaibHOM NMPAaKTUKA HA 4YacTd, Ha
JIpOOH.

CreneHp ¢ HaTypaJbHbIM ITOKAa3aTeleM: ONpEeIeleHne, mnpeodpa3oBaHue
BBIPQ)KCHUI Ha OCHOBE OIPEAEIICHHS], 3aITUCh OOJIBIINX YUCEIL.

[TponieHTsl, 3amuCh MPOLIEHTOB B BUAE IpOOH U ApoOU B BUJE NMpoLEeHTOB. Tpu
OCHOBHBI€ 337]Ja4M Ha MPOLIEHTHI, PEIICHUE 33]1a4 U3 PEAIbHON TPAKTUKH.

[IpumeHeHne  NPU3HAKOB  JIEIUMMOCTH,  Ppa3JIOKEHHE HAa  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL

PeanbHbie  3aBUCMMOCTM, B TOM  4Yucie mOpsMags W oOpaTHas
IPOITOPLHOHATIBHOCTH.

AsredpauvecKkue BbIpasKeHUs!

IlepeMeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUs C IEpeMEHHOHN. [lomycTtumeble



3Ha4YeHUA NepeMeHHbIX. [IpencTaBiieHne 3aBUCMMOCTH MEXIy BEIMYMHAMHU B BHJIE
¢dopmyinbl. Beraucnenus no gpopmynam.

[IpeoOpazoBaHre OYKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO PAaBHbIE BBIPAKEHUS,
npaBwia npeoOpa3oBaHUsl CyMM M IPOM3BEIEHHUI, MpaBUia PACKPBITHS CKOOOK WU
IPUBEIECHHS MTOIOOHBIX ClIaraéMbIX.

CBoOJICTBa CTENEHU C HATYpPAJIbHBIM ITOKA3aTEIEM.

OpnHowieHsl U MHOrousieHbl. CteneHb MHorouseHa. ClOXeHHE, BBIYUTAHUE,
YMHOKEHHUE MHOTOWIEHOB. @OpMYJIbl COKPAIIEHHOIO YMHOXKEHUA: KBAAPAT CYMMBI U
KBaApar pazHocTh. PopMmylsia pa3HOCTH KBAaApATOB. Pa3iokeHME MHOTOWIEHOB Ha
MHOXHUTEIIH.

YpaBHeHus

VYpaBHeHUEe, KOpEHb YpaBHEHMs, IMpaBuja MpeoOpa3oBaHUsl YpaBHEHUS,
PaBHOCHUJIBHOCTb YPaBHEHUM.

JIuHerHoe ypaBHEHME C OJHOM MEPEMEHHOW, YHCIO KOPHEHW JIMHEMHOrO
YPaBHEHHUS], PEIICHUE JIUHEHHBIX YpaBHEHUI. COCTaBICHHE YPAaBHEHUU MO YCIOBUIO
3amaun. Pemenune TeKCToBBIX 3a/1a4 C TOMOIIBIO YPABHEHUM.

*JIuHEMHOe ypaBHEHHUE C JBYMS IIEPEMEHHBIMU M ero rpaduk 2. Cucrema aAByX
JMHEWHBIX YpPaBHEHUM C JABYMS IEPEMEHHBIMHM. PenieHue cucrteM ypaBHEHUM
crioco0oM moAcTaHOBKU. [IpuMephl perieHrs TeKCTOBBIX 3ajad C MOMOIIBI0 CUCTEM
YPaBHEHHUM.

DyHKUNH

Koopannara Toukn Ha npssmMoi. UucnoBble mpoMekyTku. PaccTrosiHue mexny
JByMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsmoyronbHast cucreMa KoopauHar, ocu Ox u (Oy. AOcuucca W OpAHHATA
TOYKM Ha KOOPAMHATHOW TuIOoCKOCTH. lIpuMmepsl rpadukoB, 3amaHHbIX (opMyIamu.
Urenune rpadykoB pealbHbIX 3aBUCUMOCTEH.

[ousitne Gynkpun. I'paduk pynkumu. CoiictBa pyHkimid. JInneiinas GpyHKIus,
e¢ rpapuk. I'pabuk dynkumm y = kx + b. *I'paduueckoe pemieHre TUHEHHBIX
YPaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHUN *.

8 KUIIACC

Yuciia 1 BIYUCTCHUS

KBagpatueiii kopenb u3 uucna. *[lonarue 00 wuppanroHaIbLHOM YHUCIE.
JlecsaTnaHbIe TIPUOIVIKEHUS UPPAITMOHAIBHBIX yncen*. CBOWCTBA apu(PMETHICCKUX
KBaJPAaTHBIX KOPHEH M WX MPUMEHEHHE K TPeoOpa30BaHMIO YMCIIOBBIX BBIPAXKEHUN U
BBIUMCJICHUSIM. *J[€MCTBUTEIIbHBIC YHCIA ¥,

Crenens ¢ LeabIM NTOKa3aTesneM U e€ cBoiicTBa. CTaHJapTHAs 3alyCh YHCIIA.

Anre0panvecKkue BbIpasKeHUsI

KBagparHsiif TpEXuiieH; pa3ioKeHUE KBaAPATHOTO TPEXUICHA Ha MHOKUTEIIH.

AnreOpandeckass JapoOb. (OCHOBHOE CBOKMCTBO aireOpanyeckon Jpolwu.
CrnoxeHue, BBIYMTAHHE, YMHOXCHHE, JeJICHUE  alreOpandeckux  apolei.
PanmonanibHbie BhIpaKEHUS U UX PE0Opa30BaHUE.

2 S,HCCL u gajice * * 0003HAYEHBI TEMbI, U3YUCHHUC KOTOPLIX ITPOBOAUTCSA B O3HAKOMUTCIILHOM IIJIAHC. Hez[aror
CaMOCTOSATEIIbHO OIPEALIIACT 00BeEM HN3y1acMOro Marepuraiia.



YpaBHeHHA U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMyna KOpHEH KBaipaTHOro ypaBHeHus. *Teopema
Buera*. Pemenne ypaBHeHUN, CBOIAIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocrelimme
JPOOHO-palMOHAbHBIE YPABHEHHUSI.

*["'padmyeckas UHTEpIpETAIUsl YPaBHEHUN C JABYMS NEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YypaBHEHUM C JAByMs mnepeMeHHbIMu*. [IpuMmepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHUH C IByMS [IEPEMEHHBIMU.

Perennie TekCTOBBIX 3a/1a4 areOpanyeckuM CIiocoOOM.

HuciioBele HEpAaBEHCTBA M MX CBOMCTBA. HEepaBEHCTBO C OJHOM IEPEMEHHOM.
PaBHOCWIIBHOCT, HEPAaBEHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTembl JIMHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKUIMHA

[Tonstue ¢pynkuuu. O6IaCTh ONpEAEIICHUS 1 MHOKECTBO 3HaYCHUN (PyHKIUU.
CrniocoObI 3agaHus PyHKIIUM.

I'padux ¢ynkuun. Ytenue cBoicTB (yHkiuu mo e€ rpaduky. Ilpumeps
rpa¢uKoB (YHKIUN, OTPAKAIOIIUX PeasIbHBIE MPOIIECCHI.

ODYHKIIMK, ONKCHIBAOIINE TMPAMYI0O M OOpaTHYHO MPONOPLHUOHATIbHBIC

K
3aBUCUMOCTH, X Tpapuku. DyHkmum y = x°, y = x°, y = /X, y = -
X

*['pacuueckoe pelieHne ypaBHEHUN U CUCTEM YpaBHEHUM *.

9 KITIACC

Yuciia ¥ BBIYUCTICHUA

PaunonanbHble yucna, *UppanroHaNbHbIE YUCIA, KOHEYHbIE U OECKOHEYHBIE
NeCATUYHBbIE ApoOr. MHOXKECTBO NEMCTBUTEIBHBIX YMCEN; JEUCTBUTEIbHBIE YHUCIA
KaK OECKOHEUYHbIE JeCITHUHbIE IpoOu. B3auMHO OAHO3HaYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENBHBIX YUCEIl U KOOPIAUHATHOMU IPSIMOM.

CpaBHeHUE  JCUCTBUTENBHBIX YHUCEN, apuPMETHUYecKue ACHCTBUS C
JICUCTBUTEIILHBIMHU YHCIIAMU *.

Pa3meppl 0OBEKTOB OKpYXaroUIEro MHpa, UIMTENbHOCTh IPOLECCOB B
OKPYXKaIOIIEM MHpE.

[TpubmmxéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh MpuOMmKeHus. OKpyrieHue
yucen. [Ipuknaka 1 oneHKa pe3ysibTaToB BbIYHCIICHUN.

YpaBHeHUA U HEPABEHCTBA

JIunerinoe ypaBHeHue. Pemienue ypaBHEHUN, CBOAAIINUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHMe. Pemenue ypaBHEHMH, CBOIALIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. *[Ipumepsl pelIeHUs YpaBHEHUM TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0’KEHUEM Ha MHOXKUTEIN *.

Pemenne npoOHO-paliuOHANBHBIX YPaBHEHU.

Pelenue TeKCTOBBIX 3a/1ay anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ JByMsl mepeMeHHbIMU U ero rpaduk. Pemenue cuctem aByX
JIMHEVHBIX YPAaBHEHUU C BYMs IIEPEMEHHBbIMU. PellleHne cucreM JIBYX ypaBHEHHH,
OJJHO M3 KOTOpPBIX JIMHEWHOE, a Jpyroe — BTOpod creneHu. | 'paduueckas
MHTEpIIpETALUs CUCTEMBI YPABHEHUH C IBYMs IEPEMEHHBIMU.



Perennie TeKCTOBBIX 3a/1a4 areOpanueckuM CIIOCOOOM.

YucnoBele HEpAaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEWHBIX HEPAaBEHCTB C OJHOM IepeMEHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM InepeMeHHOM. KBaapaTHble HepaBEHCTBA.
['padmueckass wuHTEpHpeTalysi HEPAaBEHCTB U CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMM.

DOyHKIMHU

KBanpatuunas ¢ynkiusa, e€ rpapuk u cpoiictBa. [lapaGona, kKoopAauHATHI
BEPIIHUHBI Tapad0JIbl, 0Cb CHMMETPUH MapadOJIbI.

I'padukn GyHKIMiL: y = kx, y = kx + b, y = x4
y =+/x,y = EI/II/IX CBOMCTBA.

YucsioBbIe MOCTEA0BATEIbHOCTH U MIPOrpPeccum

[loHsiTHE YKCIOBOM MOCIENOBATEILHOCTH. 3aJaHUE I0CIEI0BAaTEIbHOCTH
peKyppeHTHOI hopmyIion u GopMyIIOi n-To YJIeHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccur. DopMysibl n-rO YieHa
apu(MeTHIeCKON U TEOMETPUIECKON MPOrPEeCCHii, CYMMBI MEPBBIX 71 YJICHOB.

*300pakeHUE WICHOB apU(PMETHUUECKOM M TEOMETPUUYECKON Iporpeccuid
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M JKCIIOHEHIIMAIbHBIM POCT.
CIto>KHBIE IPOLIEHTHI *.

[JTAHUPYEMBIE [IPEJMETHBIE PE3VJIbTATHI OCBOEHUS
®EJIEPAJIBHOY PABOYEH ITPOI' PAMMBI KYPCA «AJITEBPA»

OcBoeHue y4yeOHOTO Kypca «Ainredpa» Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHusl JIOJDKHO oOecreuuBaTh JOCTH)KEHUE CIEAYIOMMX MPEeIMETHBIX
o0pa3oBaTENbHBIX PE3YJIBTATOB:

7 KIIACC

Yuciia v BBIYUCTCHUS

BremonHsaTh, coderas yCTHbIe M TNHUCbMEHHbIE NPUEMBI, apudmMeTnyecKkue
JEUCTBUS C PAllMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHHs] YHUCIIOBBIX BBIPAXKEHUH; NPUMEHATH pPazHOOOpa3HbIE
CocOObl M TPUEMBI BBIUMCICHHUS 3HAYEHUH APOOHBIX BBIPAXKEHUH, COICpPMKAIIUX
OOBIKHOBEHHBIE U JIECATUYHbBIC IPOOH.

[lepexomuTh OT omHOM (hOpMBI 3amuick 4yucen K Apyrou (mpeodpa3oBHIBATH
JECITUIHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO AECATHYHYIO ApoOb). CpaBHUBATh U
YIIOPAI0YMBATH PAlMOHAJIBHBIE YHCIIA.

OKpyrJiTh 4KCIIa.

BBINOIHATE MPUKUIKY U OLIEHKY pe3yJibTaTa BBIYMCICHUMN, OLIEHKY 3HAYEHUU
YHUCJIOBBIX BBIPAXKEHU.

BbImonHATh JOEHCTBUS €O CTENEHSAMM C HaTypalbHBIMU IOKa3aTeiasiMu (C
OIOPOil Ha CIIPABOYHYIO HH(OPMALIHIO).

[IpuMeHATh NpPU3HAKU AEIUMOCTH, PA3TOKEHUE HA MHOXKHTEIN HATYyPAIbHBIX



YUCEIL

Pemare mnpocreiinme NpakTUKO-OPUEHTUPOBAHHBIE 3a/lauM, CBS3aHHBIC C
OTHOIIEHWEM  BEJIMYWH,  MPOMOPUUOHAILHOCTBIO  BEJIWYHMH,  IPOLEHTAMH;
MHTEPIIPETUPOBATh PE3YNbTAThl PEIICHUS 33/1a4 ¢ YYETOM OrpaHUYEHUM, CBSI3aHHBIX
CO CBOWCTBAMHU paccMaTpUBaEMbIX OOBEKTOB.

AJsreOpanvecKkue BbIpasKeHUs!

OpueHTUpoBaThCS B TMOHATUAX M ONEpPUPOBATh Ha ©0a30BOM YpOBHE
areOpanyecKoi TEPMUHOJIOTHEH U CUMBOJIMKOM.

HaxomuTte 3HaueHWs: OYKBEHHBIX BBIPRKEHHH MpH 3alaHHBIX 3HAUYCHUSIX
NIEPEMEHHBIX.

BrmonHsaTe npeoOpa3zoBaHus LEJIOT0 BHIPAXKEHUS B MHOTOYJIEH NMPUBEACHUEM
MOJI00HBIX CJIara€MbIX, PACKPBITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOYJIEHA HAa MHOIOYJIEH W MHOrOWIEeHa Ha
MHOT'OUJIEH, IPUMEHATH (POPMYJIbI KBaJpaTa CyMMBI U KBajpaTa Pa3HOCTH (C OIOPOM
Ha CIIPaBOYHYIO HH(POpMAIIHIO).

OCyIIEeCTBIATh Ppa3JIOKEHUE MHOIOWIEHOB HAa MHOXHUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENSI, IPYNIIUPOBKHU ClaraéMblX, IPUMEHEHUs
dhopMyIT COKpAIIEHHOTO YMHOXKEHHS (C OIMOPOM Ha CIIPABOYHYIO HH(POPMAILIHIO).

[TpumensaTh npeoOpazoBaHrs MHOTOWIECHOB I PELIEHUS Pa3JIMYHbIX 33/1a4 U3
MaTE€MaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEATBHON ITPAKTUKH.

Hcrnons30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMM IMOKA3aTEISIMHU IS
npeoOpa3oBaHus BBIPAXKEHUM (C OTOPOM HA CIIPaBOUYHYIO UH(OPMALIHIO).

YpaBHeHUs] M1 HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHMS C OJHOM NEPEMEHHOMW, IMPUMEHSS IpPaBUIIA
Nepexo/a OT UCXOJTHOTO YPaBHEHUS K PaBHOCUIILHOMY emy. IIpoBepsTh, sBIseTCS U
YHUCJIO KOPHEM YPABHEHUS.

WNwmets npencrtaBieHre O rpa@uuecKUx METOAAX IMPU PEUICHUU JIMHEWHBIX
YPaBHEHHUU U UX CUCTEM.

[TonOGupate mnpuMepsl Map YHCEN, SBISIOUUXCA pPEUICHHEM JHHEHHOro
YPaBHEHUS C IBYMs IIEPEMEHHBIMU.

CTpouTh B KOOPJUHATHOM TIOCKOCTH TpaUK JIMHEHHOTO YPAaBHEHUS C JBYMs
NEepPEMEHHBIMHU; TOJb3YACh IPaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemarp cucreMbl ABYX JIMHEWHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMH, B TOM
quclie rpaduuecku (C Oropoil Ha aJrOpuTM y4eOHBIX JEHCTBHI).

CoctaBiisATh (1OC/IE COBMECTHOI'O aHAJM3a) U pellaTh JIMHEHHOE ypaBHEHHUE
WIM CHCTEMY JIMHEHHBIX YpPAaBHEHMM I0 YCJIOBHMIO 3aJa4M, HHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3a/1a4H MMOTYYEHHBIN pe3yibTar.

Koopaunarsl u rpadpuxu. PyHkuun

N300paxaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbL, 3alIUChIBATh YMCIOBBIE MPOMEKYTKU Ha
areOpandecKoM s3bIKeE.

OTtMmeyaTh B KOOPJMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpJMHATaM;
CTPOUTH TpaduKK JIUHEUHBIX PyHKIUH. CTpouTh rpaduk QyHKImu y = kx + b.

OnucelBaTh C MOMOUIbI0 (YHKIUH M3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU (IO AITOPUTMYy Y4E€OHBIX NEHCTBUI): CKOPOCTh, BPEMS, PACCTOSHUE;



[I€Ha, KOJIMYECTBO, CTOMMOCTb; MIPOU3BOAUTEIHHOCTD, BpeMsl, 00bEM pabOTHI.
Haxonuth 3HaueHue pyHKIMHM 110 3HAYECHUIO €€ apryMEeHTa.
[lonnmate rpaduyeckuili crnocoOd NpeacTaBICHUS W aHauu3a HHGOpPMAlNH;
U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMALIMIO U3 TPAPUKOB PEATBbHBIX MTPOLIECCOB U
3aBUCUMOCTEH.

8 KUIIACC

Yuciia 1 BbIYUCTCHUS

Hcnonp30BaTh HavyaldbHBIC NPEICTABICHUS O MHOMXECTBE JACHCTBUTEIIBHBIX
YUCeN JJIi CPABHEHWsI, OKPYIJICHUS] U BBIYMCIICHHI; M300paKaTh JICHCTBUTEIHHBIC
YyCila TOYKaMU Ha KOOPAUHATHOU IPSIMOU.

[IpumeHsaTh TOHSATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS; HAXOJHThH
KBaJIpaTHBIE KOPHHU, HCIOJB3YS TPH HEOOXOAUMOCTH KAIbKYJATOP; BBIMOIHITH
NpoCTelIIe MpeoOpa3oBaHUsl BBIPAKEHUN, COJIEpXKAIIUX KBaJApaTHbIE KOPHHU,
UCIIONb3YSl CBOMCTBA KOPHEN.

Hcnonp3oBaTh 3amucy OOJBIIMX M MajbIX YUCET C MOMOIIBIO JECATUYHBIX
npoOeii u creneHel yucia 10.

Anredpanyeckue BbIPpaKeHUA

IIpuMeHATP TOHATHE CTENEHM C LENbIM  II0KAa3aTeJleM,  BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COACpNKAIIMX CTENEHH C IeJbIM IoKaszareiaeMm (c
UCIOJIb30BAaHUEM CIIPABOYHON MH(OPMALINH).

BhITIONHATE HECIIOXKHBIE TOXKIACCTBEHHBIC IMPEOOPa3OBaHUS PaAIMOHATIBLHBIX
BBIPOKEHUW HA OCHOBE MPABWJI JCHCTBUN HaJ MHOTOWICHAMH U alre0pandyecKuMu
IpOOSIMU.

PacknagpiBath KBaApaTHBIN TPEXUIICH HA MHOXKUTEH.

[IpuMeHsaTh pPeoOpa30BaHUs BBIPAKEHUN JJISI PEIICHUST Pa3IMYHbIX 3aja4 U3
MAaTEMATHKH, CMEKHBIX MMPEIMETOB, U3 PEATHbHOMN MPAKTUKHU.

YpaBHeHUs] 1 HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHHUs (C MCIOJIb30BAaHUEM CIPABOYHOM
uH(popMali) ¥ palMOHANIbHbIE YpaBHEHHUs, CBOJSIIMECS K HUM, CHUCTEMbI ABYX
YPaBHEHUU C IBYMS IEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE HUCCIEIOBAHUS YPABHEHUM U CUCTEM ypPAaBHEHWUH, B
TOM YHUCJIC C MPUMEHEHHEM TpapuIecKuX MpeCcTaBICHUH (yCTaHABINBATh, UMEET JIA
YpaBHEHHE WJIM CUCTEMa YPaBHEHHUU pEIICHUs, €CITU UMEET, TO CKOJbKO, W Tp.) C
OIOPOM Ha ArOPUTM YU4E€OHBIX ACHCTBUM.

[lepexonuth OT ciioBeCHOM (OPMYIHMPOBKH 3aJauv K €€ anredpandeckon
MOJEIM C TIIOMOILIBIO COCTABJICHUS YPAaBHEHHS WJIIM CHUCTEMbl YPaBHEHU,
VHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4M ITOJIy4YEHHBINA pe3yJIbTart.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU; PEIIATh
JUHEWHBIC HEPAaBEHCTBA C OJIHOM MEPEMEHHON M MX CHCTEMBI; JaBaTh rpauuecKyro
WJUTIOCTPALMIO MHOKECTBA PELLICHUN HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUMHA

OnepupoBaTh Ha 0a30BOM YpOBHE (YHKIIMOHAJIBHBIE TOHSTUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHMS); OMPEAENATh 3HAueHUE (QYHKIHMH IO



3HAYCHHIO apryMEHTA; OINPeIeIsITh CBOMCTBA (DYHKIIUU 1O €€ rpaduKy.
Crpouth rpauKy 3JIeMEHTAPHBIX QYHKIMHA BUAa , y = X%, y = X, ¥y = /x ,

k o o .
y= ; ONKUCHIBATL CBOHCTBA UHCIOBOH byakuun 1no e€ rpaduky (mpu

HEOOXOAMMOCTH C HaIPABIIAIONIEH TOMOIIBIO).

9 KJIACC

Yucna 1 BIYUCICHUS

CpaBHUBATH U YNOPSAOYMUBATH PALIMOHAIBHBIE U UPPALIMOHAJIBHBIE YHCIIA.

Boinonuars apudmMernuecke IeUCTBUS ¢ PallMOHAIbHBIMU YHCIAMH, COYETast
YCTHbIE W TNHUCBMEHHBIE TNPUEMBI, BBIIOJHATH BBIYMCIEHUS C UPPALHOHAIBLHBIMU
YHCIIAMH.

HaxonuTe 3Ha4eHMsI CTENEHEN ¢ LEIbIMU MIOKA3aTeIsIMUA U KOPHEW; BBIYUCIIATH
3HAYEHUs YUCIIOBBIX BBIPAKCHUM.

OKpyrisTh JAEUCTBUTENIBHBIE YHCIA, BBINOJHATh NPUKUAKY pPE3yJbTara
BBIUMCIICHUI, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUA U HEPABECHCTBA

Pemate nuHeNHbIE U KBaApaTHBIE YPABHEHUS, YPABHEHUS, CBOIAIIMECS K HUM,
npocTenire JpoOHO-palliOHANIbHBIE YPaBHEHMUS.

Pemate mpocreiimme cuCTeMbl JABYX JIMHEMHBIX YPAaBHEHUW C JBYMs
IIEPEMEHHBIMM M CHUCTEMBI JBYX YPaBHEHHI, B KOTOPBIX OJHO YypPaBHEHUE HE
SIBJISIETCSI IMHEHHBIM (110 BU3YyaJIbHOM OIOpE).

Pemate mnpocTeiilive TEKCTOBbIE 3aaud ajlreOpaundeckuM CIOCOOOM C
IIOMOILIBIO COCTABJICHUS YPAaBHEHUs WM CUCTEMBl JBYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMM.

IIpoBOAUTE MPOCTEHILINE HCCIIENOBAHUS YPAaBHEHUUW U CHUCTEM YpPaBHEHUH, B
TOM YHCJIE C MPUMEHEHUEM IpadUuecKUX MpeICTaBlIeHNu (yCTaHaBIUBaTh, UMEET JIU
ypaBHEHHUE WA CUCTEMA YpPaBHEHUH pelIeHusl, €CIIM UMEET, TO CKOJIbKO, U TIp.).

Pematey nuHeElHBIE HEpPAaBEHCTBA, KBaJpaTHble HEPABEHCTBA; H300paKaTh
pElIeHNE HEPABEHCTB HA YHUCJIOBOW IPSAMOM, 3alMCBHIBATh PELIEHUE C ITOMOLIBIO
CUMBOJIOB.

Pemare cucreMbl TMHEMHBIX HEPABEHCTB, CHCTEMbBI HEPABEHCTB, BKIIIOUYAOIINE
KBaJIpaTHOE€ HEPABEHCTBO; M300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSIMOM, 3aIIUCBIBATH PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcronbp30BaTh HEPABEHCTBA MIPU PELLIEHUH PA3JIMYHBIX 3a7a4.

DyHKUNH

Pacno3naBarh (QyHKIMU H3y4eHHbIX BUAOB. lloka3piBaTh CXEeMaTUYECKU
pacroJio)KeHUEe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB (GyHKIMA BuAa: y = kx,

k y
y=kx+b,,y=ax’> + bx +¢c, y=x,y = \Jx, y = ~ B 3aBHCHMOCTH OT 3HAYCHHIA

K02 ((DUITMEHTOB; ONMUCHIBATH CBOMCTBA () yHKIIHA.

Crpouth ¥ u300paxkaTh CXEMATUYECKH TIpaUKU KBaIpaTHUUHBIX (DYHKIIHH,
OIMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIMUN MO UX TpaPuKam.

Pacno3naBatrh KBagpaTuyHyl0 (YHKIUIO MO (QOpMmyse, MPUBOIUTH IPUMEPHI
KBaJIPaTUYHBIX (PYHKIMHA U3 pealbHOM KU3HU, (DU3UKHU, TEOMETPHH.



YucsioBble MOCI€10BATETHLHOCTH U MPOrPeccuu

PacriozHaBath apuMeTHyecKyro U T€OMETPUUECKYIO MIPOTPECCUU MPHU PA3HBIX
croco0ax 3aJlaHusl.

BEBITIONHATE ~ BBIYUCIICHHSI C  HWCIOJNB30BaHWMEM (GOpMYNI n-TO  dJIeHa
apu(MeTHYEeCKO M TEOMETPUYECKOM MPOrpPecCHii, CyMMBbI TMEPBbIX 71 YJIEHOB (C
OIOpPOIl HA CIIPaBOYHYIO MH(POpPMAITHIO).

Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIHLHOCTSIMH, B TOM
YHUCJIe 33/Ja4d W3 PEaTbHON KU3HU (C MCHOJB30BAaHUEM KaJbKYJIATOPa, IU(PPOBBIX
TEXHOJIOTUH).

OEJEPAJIBHAS PABOYAS IPOIT'PAMMA YUYEBHOT'O KYPCA
«'EOMETPUSA». 7-9 KNTACCBI
Henu u3yyeHust yaeOHOro Kypca

O6mme uenu wu3zydeHus ydeOHoro kypca «['eomeTpus» mpeiCTaBiICHBI B
[TOOIT OOO. OHu 3aknrO4aroTCcs, MPEXKAE BCErO B TOM, YTO HA YPOKaX I'€OMETPUU
OOYyJarolUMCS  YYUTCS TPOBOJAUTHL  JOKAa3aTEeIbHBIE PACCYKJICHHS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUCHHMS, JI0KA3bIBaTh HCTHUHHBIC YTBEPXKIACHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKACHUS «OT MPOTHUBHOIO», OTINYATh
CBOICTBa OT IPU3HAKOB, (DOPMYIHpPOBATH OOpaTHBIC yTBepkJeHUs. B o0ydeHun
YMEHHUIO PACCYXJaThb COCTOUT BAXKHOE BOCHHUTATEIBHOE 3HAYEHUE W3YYCHUS
F€OMETPUH, TPUCYIIIEE UMEHHO OTEYECTBEHHOW MAaTEeMaTUYE€CKOM HIKOJIE.

BTopoil nenpr0 U3y4yeHUS TEOMETPUU SIBJISICTCS MCIIOJBb30BAHUE €€ Kak
WHCTPYMEHTa TPU pPENICHUHW KaK MaTeMaTH4YeCKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEUAIOIIUXCS B pEaJbHOM  JKM3HM. ITOMY  COOTBETCTBYET  BTOpas,
BBIUYUCIIUTENIbHAS JIMHUS B W3YYEHUM TE€OMETpUHM B IIKojde. J[JisT 3TOro y4uTesnto
PEKOMEHTyeTCs noaoupaTh 3a1a4u MPAKTUYECKOTO xapakrepa TS
paccMaTpUBaeMbIX TE€M, YUUTh OOYYalONIUXCS CTPOWTh MATEMATHUYECKHUE MOJIEIH
pEabHBIX JKU3HEHHBIX CHUTYyallMi, TPOBOJUTH BBIYUCICHUS U  OLICHUBATH
aJIEKBaTHOCTh IOJYYEHHOI0 pe3yibprara. KpailHe BaXHO NOJYEPKUBATH CBS3U
TEOMETPUM C JIPYTUMHU MpeAMETaMH, MOTHBUPOBATh HCIIOJIb30BATH OIPEICICHUS
Ir€OMETPUUECKUX (GUTYp U TIOHATHH, IEMOHCTPUPOBATh MPUMEHEHHUE IOJYYCHHBIX
yMEHUN B (PU3MKE U TEXHUKE. DTH CBSA3U HanboJjiee IPKO BUAHBI B TeMax «BeKTopbI»,
«Tpuronomerpuueckue CcooTHoumeHus», «Meron koopauHat» U «Teopema
[Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHE

CornacHo ydeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTcss Y4yeOHBIH Kypce
«['eomeTpusi», KOTOPBIM BKIIIOYAET CIEAYIOIIHE OCHOBHBIE pa3/eiibl COACPIKAHMS:
«I'eomerpuyeckre ¢GUrypsl W UX CBOMCTBay, «lM3MmepeHune TreoMeTpUYecKux
BEIIMYMH», a Takxke «JlekapToBbl -KOOpIWHATBI Ha IUIOCKOCTH», «BeEKTOpb»,
«/IBmxenus miockoctu» U «IIpeodpazoBanus mogo0us.

VY4eOHbIl TUIaH NpeayCMaTPUBAET U3YYEHHE T€OMETPUU Ha 0a30BOM YPOBHE,
UCXonlsd M3 He MeHee 68 y4yeOHbIX 4YacoB B y4eOHOM ToOJy, BCEro 3a TpH Troja



oOydenust — He MeHee 204 JacoB.

COJIEPYKAHUE YUEBHOI'O KYPCA «EOMETPUSI» (TIO TOJAM
OBYUEHUS)

7 KJIIACC

Havanbnbie noHsTus reomerpun. Touka, mpsiMasi, OTPE30K, Jiyd. Yroiu. Buabl
yrioB. BeprukansHble # CcMexXHBIE yribl. buccektpuca yrma. Jlomanas,
MHOT'OYTr'oJIbHHK. [lapanminenbHOCTh M NEPIEHAUKYIISIPHOCTD IPSMBIX.

*Cummerpuunble  ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHMHU *.
[IpuMepbl CUMMETPHUH B OKPYKAKOIIEM MHUPE.

*(OCHOBHBIE ITOCTPOCHHUS C TOMOILBIO LIUPKYJISA U JINHEWKH *.

TpeyronpHuk.  Bpicora,  MenuaHa,  OucceKkTpuca, HUX  CBOICTBa.
PaBHOOEPEHHBIN U PABHOCTOPOHHUM TPeYroabHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa U MpHU3HAKU paBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYT OJIbHUKOB.

CBolicTBa M IPU3HAKKU NAPAIUICIBHBIX NpsMbIX. CyMMa YIJIOB TPEYroJbHHUKA.
Buenrnue yrisl TpeyrojbHUKA.

[IpssmoyrosibHbI ~ TpeyroJibHUK. CBOWCTBO MeAHaHbl  MPSAMOYIOJBHOTO
TPEYroJIbHUKA, NPOBENEHHONW K IMNOTEeHy3e. lIpu3Haku paBeHCTBAa MPSIMOYIOJIbHBIX
TPEYTrONBHUKOB. [ IpsIMOYTrOnBbHBIN TPEYrONbHUK C yriioM B 30°.

HepaBeHncTBa B reoMmerpuu: *HEpaBEeHCTBO TPEYIOJIbHHKA*, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbIIeM Yrjie U OOoibllIed CTOPOHE TPEYroJbHHKA.
[lepneHauKyJIAp ¥ HAKJIOHHAS.

*'eOMeTpUUECKOE MECTO TO4YeK.™ buccekTpuca yria ¥ CEpeIUHHBIN
NIEPIEHAUKYJIISAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

OKpyXHOCTb M KpYI, XOpJa M JWaMeTp, HX CBOWCTBAa. B3auMHOe
pacnoJIOKEHUE OKPYXKHOCTH M mpsaMou. KacarenbHas M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAaHHAasT B yroj. BmnucaHHas ©W ONUCaHHAs OKPYXHOCTHU
TPEYT OJIbHUKA.

8 KUIIACC

YersipéxyronpHuku. [lapamnemorpamMm, ero npru3Haku M CBoMCTBA. YacTHbie
cllydad MapajijiejorpaMMoB (IPsIMOYTOJIbHUK, poMO, KBajapaT), WX MpPHU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpamenusi, e CBOMCTBA W IPU3HAKHU.
[IpssMoOyroapHas Tpanenus.

*Meton ynBoeHus Mmeauansl. LlenTpaibHass cuMMeTpHsL.

Teopema @aneca u TeopemMa 0 IPONMOPLMOHAIBHBIX OTpe3kax. CpeaHne JTMHUN
TpEYroabHUKa U Tpanenuu. LleHTp Macc TpeyropHuKaA.

[Tomobue TpeyroabHUKOB, KO3(pduiMeHT mnoxaodusa. I[lpusHakum momOOUsS
TpeyrojibHUKOB*. [IpuMeHeHne nogoous Npy pelieHu NPaKTUYECKUX 3a/1a4.

CpoiicTBa myomanaeld reoMmerpuueckux ¢uryp. Dopmynsl 18 mioniaau

3 S,HCCL u gajice * * 0003HAYEHBI TEMbI, U3YUCHHUC KOTOPLIX ITPOBOAUTCSA B O3HAKOMUTCIILHOM IIJIAHC. Hez[aror
CaMOCTOSATEIIbHO OIPEALIIACT 00BeEM HN3yd1acMoro Mmarepuajia.



TpPEYrojibHUKa, NapajuiesiorpaMMa, pom0Oa u Tpaneuud. OTHOIIEHHWE IUIOMIAIeH
MOI00HBIX GUTYP.

Brruncnenne miomaneid TPeyroJdbHUKOB U MHOTOYTOJIBHMKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu pemieHun
MIPAaKTUYECKUX 3a]1a4.

CHHyC, KOCHMHYC, TaHI'€HC OCTPOrO yrja HpsMOYIOJIBHOIO TpPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO. TpUroHOMeTprUecKre (QYHKIUU YIIIOB
B 30°,45° u 60°.

BrimcaHHbIe ¥ LIEHTPAIBHBIE YIUIBI, YIOJI MEXKIAY KacaTelIbHOU U XOPAOU. Y TJIbI
MEXIy XOpJaMM M CEKyIMMH. BHIucaHHbIE M OINHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3anmHoe pacrnosiokeHne IByX OKpyxkHocTel. Kacanuwe oxpyxkHocteir. OOmiue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJTIACC

Cunyc, xocuHyc, TaHreic yraoB ot 0° go 180°  OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYIIbI TPUBEICHHUS.

Pemenne tpeyronpHUKOB. TeopemMa KOCMHYCOB M TeopeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3aJ1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeobpazoBanue mogodus. [Tomo6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpoU3BEAEHNH OTPE3KOB XOP, TEOPEMBI O IIPOU3BEAECHUH OTPE3KOB
CEKYIIMX, TEOpPEMA O KBaJpaTe KacaTeJIbHOU *.

Bektop, mmmHa  (MOIynh) — BEKTOpa,  COHANpPABICHHBIE  BEKTOPHI,
IIPOTUBOIOJIOKHO HAINPABICHHBIE BEKTOPBI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalMd HaJ BeKTOpamMu. PasnoxeHne BekTopa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel BekTtopa. CKansipHOE NpPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHHUS JJIMH U YIJIOB.

JlekapTOBbI KOOPJIMHATHI HA TJIOCKOCTU. *YpaBHEHUS MPAMONU* U OKPYKHOCTHU
B KOOpJMHATAaX, NEPECECUEHUE OKPYNKHOCTEW M NPSIMbIX. MeTox KoOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYIOJIBHUKH. [{immHa okpyxHOCTU. [ panycHas n pagunaHHas
Mepa yIJa, BBIYMCIEHUE JUIMH Ayr OKpyxkHocreu. [Ilnomaas Kpyra, cekropa,
CErMEHTA.

*][BMDKCHHSI TUIOCKOCTH W BHYTPEHHHE CHMMETpUU (GUryp (dJIEMEHTapHBIC
npeactaienus). [lapamnensasiil nepenoc. [ToBoport *.

[UIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHON PABOYEH ITPOI' PAMMBI KYPCA «'EOMETPHS» (TTO
I'OIAM OBYYEHUA)

OcBoenne yuebHOro kypca «l'eomeTpus’» Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl JIOJDKHO oOOecreuuBaTh JOCTHXKEHUE CIEAYIOMMX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3yJILTATOB:



7 KIIACC

PacrioznaBath n3ydeHHbIE TEOMETPUUECKUE (PUTYPBI, ONPEACSITh UX B3aUMHOE
pacnoyiokKeHue, M300pakaTh TC€OMETPUYECKUE (UTYPBI; BBIMOJHITh YEPTEXKH IO
YCIOBUIO 3a7auyd. M3MepsATh JUMHEWHBbIE U YIVIOBBIE BEIWYMHBL Pemiars 3agauu Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIUYMH YIJIOB.

Henate rpyOyr0 OILIEHKY JUHEWHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peaIbHOM KU3HMU, Pa3MEpPOB TMPHUPOJHBIX OO0BEKTOB. Paznmuuarh pasMepsl 3THX
OOBEKTOB TIO MOPSIKY BEITMUUHBI.

CtpouTh 4YepTeXM K TEOMETPUUYECKHMM 3a7adyaM (C HCIOJIb30BaHUEM
CMBICIIOBOM OTOPHI: HABOJISIINE BOIIPOCH! U/UITN AJITOPUTMA YICOHBIX JIEHCTBUN).

[Tonp30BaThCsi TpU3HAKAMHM  PABEHCTBA  TPEYTrOJbHUKOB, HCIIOJIb30BATh
MPU3HAKKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbLHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOIUTH JOKA3aTENHCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

ITonp30BaTbCcsl IIpU3HAKAMHM PAaBEHCTBA IPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEJMAaHBIL, IPOBEAEHHON K TMIIOTEHY3€ MPAMOYIOJIbHOIO TPEYTOJIbHUKA, B
pEIICHUH TEeOMETPUYECKUX 3a7ad (C HMCIOJIb30BAHUEM 3PUTEIBHON HAIJISIAHOCTH
W/uin BepOaIbHOM OMOpPHI).

OnpenensTe MapaieIbHOCTh NPSIMBIX C MOMOIIBIO YII0B, KOTOPhIE 00pa3yer
C HUMHU cekymas. Onpenensitb MapauieIbHOCTh MPSAMBIX C MOMOIIBI0 PaBEHCTBA
pacCTOSIHUAM OT TOYEK OAHOM MPSAMOM JO TOUEK APYrou MPpsSMOM.

Pemiats 3a7jauu Ha KjieTyaTroi Oymare.

[TpoBOIUTH BHIYUCIICHHS U HAXOJUTh YUCIOBbIE U OYKBEHHBIC 3HAUCHUSI YTIJIOB
B T'€OMETPUUYECKUX 3aJ1ayaX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJIBHUKOB M
MHOTOYT'OJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX IIPU MEPECEUCHUH JBYX
MapajyIebHbIX NPSIMBIX CEKylleW. Pemars mpakThudeckue 3aJadyv Ha HAXOXKJICHUE
YTJIOB.

NmeTs npeacTaBaeHne 0 MOHATHE T€OMETPUUECKOTO MECTA TOYEK.

@opMyIHMpOBaTh OINPEACIECHUS OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYXHOCTH, TMOJIb30BAaTbCA MUX CBOMCTBAMHU. Y METh IPUMEHSTH 3TH CBOMCTBA IPHU
peLIeHny 3a1a4.

OpueHTHPOBATHCS B MOHATUSIX: OMMCAHHAS OKOJIO TPEYTrOJIbHUKA OKPYKHOCTb,
LEHTpP OMUCAHHON OKpyx)HOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (DakTamMu O TOM,
YTO OMCCEKTPHUCHI YIIIOB TPEYTrOJIbHUKA MEPECEKAIOTCS] B OAHOM TOYKE, U O TOM, YTO
CEpPEAVHHBIE TIEPIICHAUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA IMEPECEKAIOTCS B OJHOU
TOYKE.

OpueHTHpPOBAaThCA B TOHATHSIX M ONEpPUPOBaTh Ha 0a30BOM ypPOBHE:
KacaTeJbHAas K OKPYXHOCTH, TE€OpPEMa O MNEPHNECHAMKYISPHOCTH KacaTelIbHOU U
pannyca, IpOBEAEHHOIO K TOYKE KaCaHUS.

NmeTp mipencraBiaeHHE O MPOCTEUIIMX T€OMETPUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

IIpoBOINUTE OCHOBHBIE N€OMETPUUECKUE MOCTPOEHUSI C MOMOIIBIO LUPKYJIA U
JIMHEHKU.



8 KUIIACC

PacriozHaBatb  OCHOBHBIE BHUJBl  UYETHIPEXYTOJIBHUKOB, HX DJIEMEHTHI,
MOJTE30BAThCS UX CBOMCTBAMU IIPH PEIICHUH TE€OMETPUUCCKHX 3a/1a4.

OpHUEeHTHPOBATHCS B MOHATUM — TOYKU TEpecedeHUs: MeAuaH TPEYrojbHUKa
(eHTpa Macc) B peIICHUH 3a]1ay.

BrageTs moHATHEM CpeIHEH JIMHUK TPEYTOJIbHUKA M TPAMCIIUH, IPUMEHSATh X
CBOMCTBA IPU PELIEHUU MPOCTEUIINX T€OMETPUUECKUX 3a1a4d. VIMeTh npencraBieHue
o Tteopeme darneca u TeopemMe O MPOMOPIIMOHATBLHBIX OTPE3KaX, MPUMEHSATh UX IS
pEIICHHS TIPaKTHYECKUX 3a7a4 (C OIOPOH Ha 3PUTEIHLHYIO HATJISJHOCTS ).

[IpumeHsATh TpPU3HAKK TOAOOUS TPEYrOJbHUKOB B PEIICHUU HECIOKHBIX
TCOMETPHUYCCKUX 3a/1a4.

[Tonb3oBathesi Teopemoi Iludaropa s peuieHus TeOMETPUYECKUX U
MPAKTUYECKUX 3a71a4.

Brnagers mOHATHSMH CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
NPSIMOYTOJILHOTO TpeyroyibHuKa. [101b30BaThCS 3TUMHU TOHATUSMH JUIS PELIECHUS
MPAKTUIECKUX 3a7a4 (ITPH HEOOXOIUMOCTH C OIIOPOI Ha alrOPUTM IIPABHIIA).

Beraucnare  (pasnmduHbBIMH - criocobamMu) (C OMOpoM  Ha  CHIPAaBOYHYIO
uH(OpPMAIMIO) IUIOMAAs TPEYrOJIbHUKA W IUIONIAJAWM MHOTOYTOJIbHBIX  (DUTYp
(TOB3YHACH, T/Ie HEOOXOAUMO, KATbKYIATOpOM). [IpuMEeHSITh TOTydeHHBIE YMECHUS B
MPAKTUYECKUX 3a7adax.

Brnagetr TOHATHSAMH BOHCAaHHOTO W IICHTPAJIBHOTO yIjla, WCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yrilaX, yriax MEXIy XopAamu (CeKyIIUMH) U YIiie MEXKIY
KacaTeJIbHOU U XOPJOH MPU PELICHUU MPOCTEUIINX FT€OMETPUYECKUX 3a1aY.

BrnageTs TOHSITHEM ONMHMCAHHOTO YETHIPEXYTOJbHUKA, TMPHUMEHATH CBOWCTBA
OIMMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUH MPOCTEHINNX 3a/1a4.

[IpuMeHsTh TONyYeHHBIC 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJICITH JIUIS 33]1a4 peabHOW KU3HH U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHHS C
NpUMEHEHUEM TMOA00Ms ¥ TPUTOHOMETPUH (TIONB3YsACh, TJe HE0OXO0IHUMO,
KAJIbKYJISITOPOM ).

9 KITIACC

3HaTh TPUTOHOMETpUYECKHE (PYHKIMHM OCTPBIX YIJIOB, HAaXOAUTh C UX
MOMOIIBI0  PA3JIMYHBIC JJIEMEHTHI TMPSMOYTOJILHOTO TPEYroJbHUKA («pelieHne
IPSIMOYTOJILHBIX TPEYTOJLHUKOBY). HaxoauTh (C MOMOIIBIO KadbKYJIATOPA) JTHHBI U
YTJIBI 711 HETAaOJMYHBIX 3HAYCHUH.

[Tomb30BaThCst (opMymaMu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXJCHUS COOTHOLICHUH MEXAY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMHU (C OMOPOM Ha CTIPAaBOYHYIO MH(GOPMAIIHIO).

Hcnonb30BaTh TEOPEMBbI CHHYCOB W KOCHHYCOB JJISI HAXOXKICHUS Pa3TMYHBIX
DJIEMEHTOB TPEYroJIbHUKA («pelieHue TPEeYrojJbHUKOB»), MPUMEHSATh WX TpU
PEIICHUH MPOCTEUIITNX TEOMETPUIECKUX 3a/1a4.

BrageTts moHATHAME MpeoOpa30BaHUs MOT00MS, COOTBETCTBEHHBIX JJICMEHTOB
nono0HeIx ¢uryp. llomp3oBarbest cBoWicTBaMu TOA00MSI TPOM3BOJBHBIX (UTYP,



YMETh BBIYUCIATH JJIMHBI U HAXOAWUTh YIJIbI Y MOAOOHBIX QUryp (IO anroputmMy
yueOHbIX JedcTBuil). IlpuMmeHsATh cBOMCTBa MOAOOMS B MNpPaKTUUYECKUX 3ajadax.
YMeTb NpUBOAUTH NPUMEPHI MOJAOOHBIX (PUTYp B OKPYKAIOIIEM MUDE.

[Tonb3o0BaThCsl TEOpeMaMH (IO BU3YaJIbHOM OIMOPE) O MPOU3BEIEHUN OTPE3KOB
XOpZ, O MPOU3BEIECHUH OTPE3KOB CEKYILNX, O KBaJApaTe KacaTeJIbHOM.

[Tonb30BaThCsl BEKTOpPAMH, MOHMMAaTh WX T'€OMETPUYECKUUA M (PU3NYECKHIA
CMBICJI, TPUMEHATh HMX B PEUICHUH TE€OMETpUYECKUX U (u3Mueckux 3ajad.
[IpyuMeHATh CKAIIPHOE MMPOU3BEICHNE BEKTOPOB JJII HAXOKIAEHU S IUIMH U YIJIOB.

[Tonb30BaThCsi METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSThH €r0 B PEIICHUH
reOMETPUYECKUX U MPAKTHYECKUX 33]1a4.

Brnagers MOHATUSMHM NPAaBHJIBHOIO MHOTOYTOJBHHUKA, JUJIMHBI OKPYXHOCTH,
JUIMHBl AYTM OKPY>KHOCTH M PaJHMaHHOM MEpbI yIyia, YMETh BBIYUCISTH IUIOUIA/b
Kpyra W ero vacteil (c omopoil Ha cmpaBouHyl0 HHpopmaluio). [IpumeHsTH
IIOJIYYCHHBIC YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (MM UEHTPHI) CUMMETpUU (QUIYp, NPUMEHSTH JIBUKEHUS
IJIOCKOCTH B IMPOCTENIINX CITyYasiX.

[IpuMeHATh IOJNyYEHHBIE 3HAHHUS Ha NPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIENN IS 33]1a4 peaIbHOM KU3HH U MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCIICHHUS C
NPUMEHEHHEM TOJ00US M TPUTOHOMETPUYECKUX (GYHKIUN (MONb3yach, TJe
HE00XO0IUMO, KAJIbKYIIITOPOM ).

OE/TEPAJIBHASA PABOYAS IPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCbI

Hean n3yyeHusi yueOHOro Kypca

B coBpeMeHHOM TIM(GPOBOM MHUpPE BEPOSTHOCTh W CTATHCTHKA MPHOOPETAIOT
BcE€ OONBIIYIO 3HAUMMOCTh, KaK C TOUKH 3PEHUSI MPAKTUUECKUX MPUIOKEHUN, TaK U
uX poiau B oOpazoBaHuu. Kaxablii 4eloBEK MOCTOSHHO MPUHUMAET pEIICHUs Ha
OCHOBE MMEIONINXCS Yy HETO JaHHBIX. A 71T 0OOCHOBAHHOTO MPUHSTHUS PEIICHUS B
YCIOBHSIX HEJOCTATKA WM U30BITKA HHPOPMAIIMK HEOOXOIUMO B TOM YHCIIE XOPOILIO
c(OpMHUPOBAHHOE BEPOSTHOCTHOE M CTATHCTUYECKOE MbIIUIeHHE. IMEHHO mOodTOMY
OCTpPO BCTaJla HEOOXOAUMOCTH c(OpMHUpPOBATh y OOYyYAlOMIMXCA, B TOM YHCIE
ooydarommmxcs ¢ 3[IP, ¢yHKIIMOHAIBHYIO TPaMOTHOCTH, BKJIIOYAIONIYyI0 B ce0s B
Ka4eCTBE HEOTHEMJIEMOW COCTABISIONICH yMEHHWE BOCHPHUHUMATh M KPUTUYECKU
aHATM3UPOBaTh MH(OPMAIIHNIO, TPEACTABICHHYIO B PAa3IMYHBIX (DopMax, MOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHUX pEalbHBIX TPOIECCOB M 3aBUCHMOCTEH,
IPOU3BOAUTH TPOCTEHIINE BEPOATHOCTHBIE pacu€rbl. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLUAIIAMU cOOpa, aHau3a U MPEACTaBICHUS JaHHBIX U3 Pa3IUYHbBIX chep KU3HU
oO0IIIeCTBA U rOCyIapCTBa MPUOOIIAET 00 YyJAOIIUXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpammbl yueOHOro kypca «BeposSTHOCTP M CTaTHCTHKa»
OCHOBHOMW IIIKOJBI BBIICTICHBI CIEAYIOIINE COACPKATEIbHO-METOUIECKIE JIMHUU:
«IIpencraBieHne JaHHBIX M ONUCATENIbHAs  CTATUCTUKa»; «BeposTHOCTHY;
«DneMeHThl KOMOMHATOpUKWY; «BBeaeHune B Teopuro rpadosy.

Conepxanne nmuauu «lIpencraBneHne MaHHBIX U OMHUCATEIbHAS CTATUCTHKA



CIIY>)KHT OCHOBOW 17151 (HOPMHUPOBAHUSI HABBIKOB pa0OTHI ¢ MH(MOPMAITUEH: OT YTEHUS U
UHTEpIpeTauuu MHGOpMaIK, TMPEACTAaBICHHON B TabauUax, Ha AuarpaMMmax |
rpadukax 10 cOopa, NPEICTAaBICHUS W aHAIU3a JaHHBIX C MCHOJIb30BAHUEM
CTaTUCTHYECKUX XapaKTEPUCTHK CPEIHUX M paccenBaHus. Pabortas ¢ AaHHBIMH,
obyuatomuecst ¢ 3[1P yuarcsi cuMTBIBaTh U MHTEPIIPETUPOBATH JIaHHBIE, BBIABUIATH,
apryMEHTHPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBILUIITh HaJ
(dakTopamMu, BbBI3BIBAIOIIUMU HM3MEHUYMBOCTb, W OLIEHWBAaTh UX BIMSHHE Ha
paccMaTpHUBacMble BEIMYUHBI U IIPOLIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIYy4alHOM H3MEHYMBOCTH, HCCIEAOBAHUE
3aKOHOMEPHOCTEW M TEHJECHIMN CTAHOBUTCSI MOTUBUPYIOIIEH OCHOBOW I U3Y4YECHUS
TEOpUHU BeposTHOCTEH. bonbmioe 3Haduenne nis odyuaromuxcs ¢ 3P 3mech umeror
MIPAaKTUYECKNE 3aJaHUsl, B YACTHOCTU ONBITHI C KJIACCHYECKHMH BEPOSTHOCTHBIMH
MOJEISIMU.

[ToHATHE BEpPOATHOCTH BBOJIUTCS Kak Mepa MpaBAONOAO0OMsS CIy4alHOr O
coObiTus. [Ipu u3yuenun kypca oOydaromuecs ¢ 3IIP 3nakomsTCa ¢ IpocTeHIIMMU
METOJAMU  BBIYMCICHUS  BEPOSITHOCTEM B  CIYYaWHBIX  OJKCHEPUMEHTAaxX C
PaBHOBO3MOXHBIMH  JJIEMEHTapHBIMU  HMCXOJAaMH, BEPOSATHOCTHBIMM 3aKOHAMM,
NO3BOJIIIOIMMHU CTaBUTh W peliaTh OoJjiee CIOXKHBIE 3adauud. B Kypc BXomsT
HayaJbHbIE TPEACTABICHUS O CIYYaWHBIX BEIWYMHAX W HUX  YHCIOBBIX
XapaKTEPUCTUKAX.

Takxke B paMKax 3TOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYalOLIUXCS C
3[IP ¢ MHOXECTBAMM W OCHOBHBIMM ONEpAlUsIMM HAJ  MHOYKECTBAMHU,
paccMaTpUBarOTCS IpPUMEpPbl NPUMEHEHUs [UIsl pelIeHus 3aJad, a TakKxke
MCIOJIb30BaHMS B JPYIMX MaTeMaTUYECKUX KypcaxX U yUeOHBIX MPeIMEeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax usydaercs Kypc «BeposITHOCTh M CTaTUCTUKA», B KOTOPBIM
BXxomAT pasnpenbl: «lIpencraBieHue [MAaHHBIX M ONUCATENbHAs CTATHUCTUKAY;
«BeposaTHOCTBY; «I1eMeHThl KOMOMHATOPUKNY; «BBeneHne B Teopuio rpagoBy.

Ha u3ydenue naHHoro xypca oTBOAMT | ydueOHBIM Yac B HENEIIO B TEUEHHUE
Ka)X70ro roga ooyuenus, Bcero 102 yqeOHbIX gaca.

COHEPXAHUE YUEBHOI'O KYPCA «BEPOATHOCTDH U CTATUCTUKA (11O
I'OJAM ObYYEHUA)

7 KJIACC

[IpencraBnenne AaHHBIX B BHJIE TaOJMI], Iuarpamm, rpapukoB. 3anoIHEHHE
Ta0JIMI, YTEHUE U OCTPOCHUE JuarpamMM (CTOJIOMKOBBIX (CTOJIOUYATHIX) U KPYTOBBIX).
YreHue rpagukoB peanbHbIX IpoueccoB. M3pneuenne nndopmauu u3 guarpaMmm u
TaOJIUL, UCTIONb30BaHNE U UHTEPIPETALUs JaHHbIX.

OnucaTtenbHas CTAaTHCTHKA: CpelHee apudMeTHyeckoe, MeJHaHa, pa3Max,
HamOoJbplIeE M HaMMEHbLIEE 3HA4Ye€HHs HaOopa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYMBOCTH.

*Cay4ailHplii SKCHEpUMEHT (OMbIT) M cilydailHoe coObiTue. BeposTHOCTH U



gacTtoTa. Poib MamoBepOSTHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHIA B MPUPOJE U
B 001I€CTBE. MOHETA U UTPaIbHAast KOCTh B TEOPHHU BEPOSITHOCTEM *,

*I'pad, BepmmHa, pedpo. CreneHb BepuiMHbBL. Yucno pédep M cymmapHas
creneHb BepiiuH. [IpencraBnenue o cBs3zHoctu rpada. Lenum u mukisl. [lytu B
rpadax. O6xox rpada (isepoB nyth). [Ipencrasnennue 06 opueHTUpOBaHHOM rpade.
Pemienue 3a1a4 ¢ momoiibio rpagoB*.

8 KJIACC

[IpencraBiieHre JaHHBIX B BUJIE TA0JIUII, JUarpaMm, rpa@uKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, HNOAMHOXeCTBO. Onepauuu  Haj
MHO)XECTBaMU: 00bEIMHEHHE, TepecedeHue, qonoaHeHue. CBoilcTBa onepanuii Haj
MHOYECTBAMMU: IIEPEMECTUTENBHOE, COUYETATENBHOE, pacupenenuTeNbHOE,
BKItoueHus. lcmonb3oBaHue rpaduyecKkoro MpEACTaBICHUS MHOXKECTB  Jis
ONMCaHUs pealbHbIX MPOLECCOB U SIBJECHUN, IIPU PELLIEHUU 33/1a4.

*I3mMepeHne pacceMBaHUs NAHHBIX. /(McnepcHs W CTaHAAPTHOE OTKIOHEHUWE
YHUCIIOBBIX HA00OPOB. J[MarpamMma paccenBaHus *.

OneMeHTapHble COOBITUSL  ciaydaiiHoro ombiTa. CiydallHblE — COOBITHS.
BepositHocTr coObITH. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cayyaiiabiii BIOOp. CBs3b MEXKIY MAJOBEPOSITHBIMU U MPAKTUYECKH JOCTOBEPHBIMU
COOBITHUSIMH B IIPUPO/IC, OOIIECTBE U HAYKE.

*JlepeBo. CBOHCTBa JEPEBBEB: EAUHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSYCH BEpIIMHBI, CBSI3b MEXKJAYy YUCIOM BeplIMH U uuciaoMm pedep. IlpaBumio
yMHOXeHHUs. Pemenue 3aia4 ¢ nomoiisko rpados.

[IpoTtuBomnonoxHueie coObiTus. Juarpamma Oiinepa. OObeAMHEHUE U
nepeceueHue  coOwbiThii.  HecoBmecTtHbie  coObiTus.  DopMyna  CIOXKEHUS
BEPOATHOCTEH. YCIOBHAasE BEpOATHOCTh. [IpaBuiio ymHOxeHus. HesaBucumblie
coObiTust. IlpencraBieHue sKcnepuMeHTa B BHUAE JepeBa. Pemenue 3amad  Ha
HaXOXJCHUE BEPOSATHOCTEH C TOMOLIBIO [JE€peBa CIy4allHOrO SKCIEPUMEHTA,
auarpamm Dusepa .

9 KIIACC

[IpencraBnenve JaHHBIX B BUJE TaOiuuil, JOdarpamM, TpaduUKoB,
UHTEpIpeTanus JaHHBIX. YTeHHe W MOCTpoeHHEe TabNuIl, AuarpaMm, rpadukoB 1Mo
peaIbHBIM JAHHBIM.

[lepectanoBku u ¢akropuan. CoueTaHusi U YUCIO coueTaHui. *TpeyroabHUK
[Nackans*. Pemenue 3a1a4d ¢ UCMOIBL30BaHUEM KOMOWHATOPUKH.

*["'eomeTpuueckasi BepoSITHOCTb. CiydallHbIN BBIOOP TOYKM M3 (PUTYpBI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYI'M OKPYKHOCTH *.

Hcnertanne. Ycenex u Heyaada. Cepust HCIBITAaHUM 10 niepBoro ycrexa. Cepus
ucneiTanuii bepaymm. BepositHocTr coObITHl B cepun ucnbiTanuii bepryrm.

CnydaiiHass BeJIMYMHA WM PAaCHpElENICHHE BEPOATHOCTEN. Maremarndeckoe

4 S,HCCL u gajice * * 0003HAYEHBI TEMbI, U3YUCHHUC KOTOPLIX ITPOBOAUTCS B O3HAKOMUTCIILHOM IIJIaHE. Heaaror
CaMOCTOSATEIIbHO OIPEALIIACT 00BeEM HN3yd1acMoro Mmarepuajia.



OXHJaHue W gucnepcus.  [IpuMepbl  MaTeMaTHYEeCKOro  OXKHMAAHUA — KaK
TEOPETUYECKOI0 CPEJHEro 3HA4YE€HUs BEIWYUHBL. MareMarnyeckoe OXHUIAHUE WU
JUCIIEPCUS CIIy9allHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHymm.

[lonsiTue o 3akoHe OosblIMX yucel. M3MepeHue BEpOSTHOCTEN € MOMOILBIO
yacToT. Ponb 1 3HaueHune 3aKoHa OOJBIINX YHUCEN B IPUPOJIE U OOLIECTBE.

IUTAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEH ITPOI'PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOJAM OBYUEHUA)

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «BeposSTHOCTh U cTaTUCTHKA» B 7—
9 knaccax XapakTepH3YIOTCS CIEIYIOIUMU YMEHUSIMMU.

7 KIIACC

Yurtate wuHPOpPMALIMIO, TPEACTABICHHYIO B TaONMuIaXx, Ha JUarpaMMmax;
OpEICTaBIATh JaHHbIE B BHAE TaONHUIl, CTPOUTH JAHATrPaMMbl (CTOJOUKOBBIC
(cTonbuaThie) M KPYroBbie) MO MacCHUBaM 3HAUYCHHUH (C MCIIOIb30BaHUEM 3PUTEIBLHON
HaTJISTHOCTH /WA BEpOATBHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajibHbIE  YUCIOBBIE  JIaHHBIE,
MpeJ/icTaBlIEHHbIE B TAOMUIaX, HAa JuarpaMMax, rpadukax.

OpueHTHUpOBaThCS B TOHATUAX M OMNEPUPOBATH MMHU Ha 0a30BOM YpOBHE:
cpeaHee apupMeTuyecKoe, MeinaHa, HauOoJIblIee U HauMEHbIIIee 3HaUeHMs, pa3Max.

NMmerp mnpencraBiieHHE O CIyd4alHOM W3MEHYMBOCTM Ha IIpUMEpax IEH,
(GU3NYECKUX BEIUYUH, AHTPONIOMETPUUYECKUX TaHHBIX; WMETh IMPEICTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIIACC

W3BnekaTh M 1peoOpa3oBbIBaTh MH(MOPMALIMIO, TPEACTABICHHYIO B BHJE
TabNull, AUarpamMm, rpaukoB; NPEJCTaBIATh JaHHbIE B BHUJE TaOJUIl, JUArpaMM,
rpauKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHANIN3a IaHHbBIE C TOMOIIBIO CTATUCTUYECKUX
MoKasaresiel: CpeJHUX 3HAYEeHUH W Mep pacceuBaHus (pa3max, IUCIEpCHs U
CTaHJIAPTHOE OTKJIOHEHUE).

HaxoauThs 4acToThl YMCIOBBIX 3HAUEHUM U YaCTOThI COOBITHIA, B TOM YHUCIE IO
pe3yiabTaTaM M3MEPEHHM U HaOMIOJeHU (C  HUCIOJIb30BAaHUEM 3PUTEIIHHOU
HarJISIAHOCTH W/UITM BEpOaIbHOM OMOpHI).

HaxomuTh BEpOSTHOCTH CIy4yaWHBIX COOBITHII B OMBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITUM, B TOM UYHCIE B OINbITaX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMH (C MCHOJIb30BAHUEM 3PHUTEIBLHON HAIJISIAHOCTH W/HWIIU
BepOaIbHOM OMOPHI).

Nmetys mnpencraBieHue o Trpa@UUecKux MOJAENSAX: JEPeBO  CIy4aillHOr O
AKCHEPUMEHTA, JUarpaMMbl Diliiepa, YUCIOBas IpsiMas.

OnepupoBaTh MOHATHSIMH Ha 0a30BOM YpPOBHE: MHOKECTBO, MOAMHOXECTBO;
BBITIOJIHATH ONEpaliy HaJl MHOXKECTBAMU: 00bEeIMHEHHE, IIepeceYeHue, JOMOTHEHHE,



NEPEYUCIATh  AJEMEHThl MHOXECTB; IPUMEHATH CBOWCTBA MHOXKECTB (C
UCIOJIb30BAaHUEM BU3YaJIbHOU OMOPBHI).

Nwmets npeacraBieHre o rpaduyeckoM MNPECTaBICHUE MHOXKECTB U CBS3EH
MEXIy HUMHU JJI1 ONUCAHUs MPOLIECCOB U SIBJICHUI, B TOM YHCIIE IIPU PEIIEHUH 3a/1a4
U3 IPYTrux y4eOHbIX IPEIMETOB U KYPCOB.

9 KUIIACC

W3BriekaTh 1 peoOpa3oBbIBATh MH(POPMAIIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUJE TaOJMIl, TUarpaMm, rpadukoB; MpPeCTaBIsATh JTaHHbIE B BHJIEC
TaOJINII, TUarpaMm, rpauKoB.

Pemate mpocTeiiive 3agaud OpraHUM30BAHHBIM IEepeOOpOM BApUAHTOB, a
TaKXe C UCIOJIb30BaHHEM KOMOMHATOPHBIX MTPABUII U METOOB.

Hmerp mpencrtaBieHne 00 OMHUCATEIbHBIX XApPaKTEPUCTHUKAX [JIsI MAacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEAHUE 3HAUEHUS U MEPBI PACCEMBAHMSL.

Haxonuth 4acTOThl 3HaUYE€HUN M YACTOTHI COOBITHS, B TOM YHCIE MOIb3YSICh
pe3yiabTaTaMM MPOBENEHHBIX U3MEPEHUN U HAOJIOICHUH (C OMOPOM Ha CIPABOYHYIO
nH(popMaIuio).

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITHI B M3Y4YEHHBIX ONBITAX, B TOM
YlCJ€ B OINBITaX C PaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITUSAMH, B CEPUSX
VCIIBITAHU 10 IEPBOIO YCIEXA, B CEPUSAX UCIBITaHUN bepHyIm.

NMers mpencraBieHHME O CIy4alHOM BEIMYMHE W O PaCHpeleNeHUn
BEPOATHOCTEMN.

Hmers mnpencTaBieHHME O 3aKOHE OONBIIMX YHUCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIydallHONM M3MEHYMBOCTH M O POJM 3aKOHA OOJBIIMX YKCEN B
MPHUPOJIE U OOIIECTBE.



TEMATHUYECKOE IVTAHNPOBAHUE

TemaTnueckoe IUIAHUPOBAHUE M KOJMYECTBE YACOB, OTBOJAMMBIX Ha OCBOEHHE KaXKJOW TeMbl Y4eOHOro MpeameTa
«Maremartukay ¢eaepaqbHON aTanTUPOBAHHON OCHOBHOW O00pa3oBaTENbHOW MPOTPaMMbl OCHOBHOTO OOIIET0 0Opa30BaHUS
o0y4arommxcs ¢ 3aep>KKOW TMCUXUYECKOr0 pPa3BUTHA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3lesioM QenepalibHOM
paboueii mporpaMmbl yueOHoro npenmera «MaremaTukay o0pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHMS.
[Tpu sTom Opranuzaiys BOpaBe camMa BHOCUTh MU3MEHEHUS B COACpPKAHME U paclpeiesieHue yueOHOro MaTepuaa mo rojam
oOyueHusi, B TMOCJIEJOBATEILHOCTh M3YYCHHS] TEM W KOJIMYECTBO YacOB HA OCBOCHHE Ka)XJOH TEMBI, OINpeaeIeHue
OpraHu3anMoHHbIX popm oOydenus u T.m. OOOCHOBAHHOCTbH JAHHBIX U3MEHEHUH OIpeiesisieTcss BBIOpaHHBIM 00pa30BaTesIbHOM
opranuzauueit Y MK, nnnuBuyanbHbIMU MCUX0(PU3MUECKUME 0COOEHHOCTAMU KOHKpeTHBIX oOydaromuxcs ¢ 3[1P, crenensio
YCBOCHHOCTM HMMHU Y4E€OHBIX TEM, PEKOMEHJAlMAMHU 10 OTOOpY M ajanTalud y4yeOHOro marepuana I0 MaTeMaTHKe,
IIPECTaBICHHBIMU B [I0SICHUTENBHON 3aMKCKe.



8 KUIIACC

Ne i/t

HaumeHoBaHMe pa3iesioB U TeM
NpPOorpamMmMsbl

KoaunuecTBo yacoB

Bcero

KonTpoasn
HbIe
padoThI

ApanTupoBaHHOE cogepiKaHue

YeTbIpE€XyT 0JIbHUKHU

12

HN3o00pakars " HAXOAUTh Ha yepTrexax
YETHIPEXYTOJIbHUKH Pa3HBIX BUJIOB U UX JIEMEHTHI.
®opMyJIMPOBaATh  ONpelesieHUs:  Iapajulejorpamma,
NpsSMOYTroJbHMKa,  poM0Oa,  KBajgpara,  TpareLuw,
PaBHOOOKOI Tpameuuu, MpsIMOYTOIbHOM TpareuHn.
Hcnoab3oBarh NpPH PpelIeHHH NPOCTEHINNX 3a7a4
MIPU3HAKHU u CBOWCTBA: napasuiesiorpamma,
NpsIMOYTOJIbHUKa,  poM0Oa,  KBajaparta,  Tpamemuw,
PaBHOOOKOM Tpamneuu, MpsiMOyTr'oJIbHOM TparieIyH.
IIpumeHsITH MeTO YABOCHHUSA MEIUAHBI TPEYTOJIbHUKA C
OIIOPOM Ha aJrOpUTM MpaBuUJa.
Hcnoab3oBarh IU(PPOBBIE PECYPCHI I UCCIETOBAHMS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHSA reOMeTPHUM.

Teopema daneca u Teopema o
IPOMOPIMOHATBHBIX OTpe3Kax, MoJ00HbIE
TPEYroJIbHUKU

15

I[IpoBoANTh, NOCTPOEHHSI C IOMOLIBK LHUPKYIS U
JMHEWKH ¢ UcIosb3oBaHue Teopembl daneca U TeopeMbl
O IIPONOPLHOHAJIBHBIX OTPE3KaX, CTPOMUTHh YETBEPTHIN
MIPOIIOPLMOHAIIBHBIM OTPE30K C OIOPOM Ha 3PUTEIBHYIO
HaIJISTHOCTb.

Haxoauth 10700HBIE TPEYrOJbHUKM Ha T'OTOBBIX
4epTekax € yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB
o100MS IPU HEOOXOUMOCTH C BU3yaIbHOM OMOPOH.
Pemary 3amaum Ha 10A00HBIE TPEYrOJBHUKH C
MIOMOIIBI0 CaMOCTOATEIBHOIO MOCTPOCHUS YEPTEkKENH U
HAXO0XJIEHUS MO00HBIX TPEYTOJIbHUKOB npu
HEOOXOAMMOCTH C HallpaBJIAIOIIEH TOMOUIBIO.




IIpoBoauTh [0Ka3aTeNbCTBA C  HCIOJIB30BAHUEM

IIPHU3HAKOB HOI[O6I/IH HCCJIOKHBIX 'COMCTPHUYCCKHUX 3aJa4

C OIOPOIi HA AITOPUTM YUEOHBIX 1EHCTBUM.

IIpuMeHsATL TONyYeHHbIE 3HAHUS TPU  PEIICHUU

rCOMCTPUUICCKUX n MMPAKTUYCCKUX 3aga4 npu

HEOOXOAMMOCTH C HallpaBJIAIOIIEH TOMOLIBIO.
3HAKOMHUTBCS ¢ HCTOPHEH pa3BUTUS T€OMETPHUH.

Tlnomans. Haxoxaeuue mioaiei

OBaageBaTh MNEePBHYHBIMH MNpeICTABJIECHHSIMH 00
obmeil Teopum IwIomATM (Mephl), (OPMYJIHPOBATH
CBOICTBA NJIOMIAH, BBISICHATh UX HATJISAHBIA CMBICIL.
[MpumeHsaTh  GoOpMyBl IUIOIMAAN TapajuiesiorpaMmma,
TPEyroJibHUKa, TpAaleluud C ONOpO Ha CIPABOYHYIO
uHpopmaruto.

IIpumeHsaTbL bopmyIbI TUTOLIAIIN BBIITYKJIOT'O
YeTHIPEXYTOJIbHUKA Yepe3 AMAarOHAIM W Yrol MEKAY
HUMH C OIIOPOH Ha CIIPABOYHYIO WH(POPMALIHUIO.
Haxoautsr 1iomanu  Quryp, u300paxEHHBIX Ha

TPEYTOJIbHUKOB U MHOT OYT'OJIbHBIX (UTYD. 14 KJIET4aToi OyMmare, MCNoJb30BaTh Pa30OMEHME HA YacTU
[Tnomaau nogo6HbIX uryp 1 I0CTPOCHHUE.
Pa3z0ouparsp npuMepbl M CIIO0JIb30BAHUS
BCIIOMOTaTeIbHON TJI0IIAAN TUIST pelieHus
reoMeTpUYEeCKUX 3a/1ay.
HaxomuTh I1UIOmaau mnogoOHBIX (QUIyp C OHOpOH Ha
CIIPaBOYHYIO MHPOPMALUIO.
BoruncasaTe IUIOMIAMM  Pa3JIMYHBIX MHOIOYI'OJIBHBIX
duryp.
Pemarp 3aga4m Ha MIIOIIAAb C IPAKTUYECKUM
COZIEpKaHUEM I10CJIE COBMECTHOIO aHAJIN3A.
dopmynupoBaTh TeopeMy Iludaropa, ncmosan3zoBars ¢
Teopema [udaropa i Hagama B IIPAKTUYECKUX BHIYMCIICHUSAX.
10 Bnanerp NOHATUAMU TPUTOHOMETPUYECKUX (DyHKIUI

TPUTOHOMETPUU

OCTPOro yIja, MPOBEPSITh UX KOPPEKTHOCTB.
BbIBOAUTL TPUTOHOMETPUYECKHE COOTHOIIEHUS B




IPSIMOYTOJIBHOM  TPEYrOJIbHUKE C  OHNOpod  Ha
CIPaBOYHYIO HH(OPMAITHIO.
HccnenoBaTh COOTHOIIEHUS MEXAYy CTOPOHAaMHU B
MPSIMOYTOJIBHBIX TPEYTroJibHUKaxX ¢ yriaamu B 45° u 45°;
30° u 60° ¢ HanpaBJISIOLIEH TOMOIIBIO.
Hcnoab3oBars (GOpMyJsbl TPUBEICHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JJIsl HAXOKICHHUS
COOTHOUIEHUH MEXy TPUTOHOMETPUIECKUMH (PYHKIUSIMU
pa3IUYHBIX OCTPBHIX YIJIOB C OIOPOH Ha CIPaBOYHYIO
uHpopmaruto.
I[IpuMeHATH TIOIY4YECHHBIE 3HAHUA M YMEHUA IIpU
pELIEHUH NPAaKTUYECKUX 3a4ay (Ipu HEOoOXOAUMOCTH C
OIOPOi Ha aJITOPUTM MPABUIIA).

3HAKOMUTBCS ¢ MCTOPHEH pa3BUTUS T€OMETPHUH.

VYTiibl B OKpYKHOCTH. BricanHbie u
OIMCAHHBIC YETHIPEXYT OJIBHUKU.
KacarenbHble k okpyxHOCTU. Kacanue
OKPY’KHOCTEMN

13

@opMyTHPOBATHh OCHOBHBIE OIIPE/IECIICHNUS, CBA3AHHBIE C
yriaMH B Kpyre (BOMCaHHBIN Yo, IeHTPaJIbHbIN yron).
HaxoauTh BIMCaHHBIE YIJbl, ONMPAIOIIUECS HA OIHY
OYTY, BBIYHCJIATH YIJIBI C IIOMOILBIO TEOPEMBI O
BIIUCAHHBIX  yIjJaX, TEOPEMBl O  BIHCAHHOM
YEeTBIPEXYTOJIbHUKE, TEOPEMBI O LEHTPAJIBHOM YIJIE MPH
HEOOXOIMMOCTH C BU3yaJIbHOW OMOPOH.
HccaenoBarb, B TOM YHCIE C TOMOIIBI0 HH(POBBIX
pECYpCOB, BIIUCAHHBIE U OIMCAaHHBIE YETHIPEXYTOJILHUKH,
BBIBOJUTH X CBOWCTBA U IIPU3HAKHU I10CJIE€ COBMECTHOTO
aHaJIn3a.

Hcnonb3oBaTh 5TH CBOMCTBA U IPU3HAKY IIPU

PCUICHUHU 3a/1a4.

6 [ToBTOpEHue, 0000IIeHNE 3HAHUI

PemaTs 3a1a4m Ha NOBTOPEHUE, UILTIOCTPUPYIOIIHNE
CBSI3M MEX]Y Pa3IMYHbIMU YaCTSMU Kypca.

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68




8 KVIACC

KoaunuecTtBo AlanTHPOBaHHOE COJAEPKAHUE
Nen/m | Tema ypoka 4acoB
Bcero
HN300paxkaTh U HAXOAUTHh HA YEPTEKAX UYETBIPEXYTOJBHUKU
1 [Tapannenorpamm, ero mpu3Haku U CBOWCTBA 1 Pa3HBIX BUOB U UX DJIEMEHTHI
3HAKOMUTHCS C UCTOpUEH Pa3BUTHS reOMeTPHUM.
2 [Tapannenorpamm, ero mpu3Haku U CBOWCTBA 1 D opMyTHPOBATH ONpe/ieJIeHUs1: NTapajieJIorpaMMa
3 [Tapannenorpamm, ero Npu3HaKku U CBOMCTBA 1 Hcnonbzos aTI’V pH  PEIICHUN  HPOCTEHIMX  3a7a4
MPU3HAKKU U CBOMCTBA: Mapajuiesiorpamma
4 YacTHble ciIydyau mapajuieorpaMmMoB (MpSMOYTOJIbHUK, | D opmyTHpPOBATH omnpeeaeHus: napajiesniorpaMmma,
oMO, KBapaT), UX IPU3HAKU U CBOICTBA IPAMOYTOIbHUKA, pOMOa, KBaJpaTa
b b
Hcnosib30BaTh NpH pelieHUN MPOCTEHIIMX 3a1a4
YacTHble ciiyyau napajuiesorpaMmoB (IpsIMOYTOJIbHUK, .
5 . 1 MIPU3HAKU U CBOKMCTBA: MapajuiesiorpaMmma, IpsiMoyroJibHUKa,
pOMO, KBajIpaT), X MPU3HAKU U CBOMCTBA
pomba, KBajgpaTa
Hcnosb30BaTh NpH pelieHUH MPOCTEHIINX 32124
YacTHble ci1ydyau napaiiesorpaMMoB (MIPsSMOYTOJIbHUK, .
6 1 NpPU3HAKKU M CBOWCTBA: MapalljiesiorpaMMa, NpsMOyroabHUKA,

pomO, KBaIpaT), UX MPU3HAKH U CBOWCTBA

poM0a, KkBajapaTta




Tpanenus

®opMyJIHPOBATH ONpeNeJeHusi: Tparneuu, pPaBHOOOKOM
Tpamnemnuu, NpssMOyroJibHON Tpamnenuu

PaBHOOOKast 1 IPSAMOYTONIbHAS TPATICLIUH

Hcnoab3oBars mnpH  pelieHUM NpOCTedIIMX  3agay
Tpaleuuy,  paBHOOOKOM  Tpameuuu,  MpsSMOYTOJIbHON
Tparnenuu.

PaBHOOOKas U MPSIMOYTOJIbHAs Tpaelun

Hcnosib30BaTh NpH pelIeHUH MPOCTEHINNX 32124
Tpareuny, paBHOOOKOI Tpameruu, mpsiMoyr OIbHOMN
Tpanenuu.

10

MeTon yABOCHHS METUAHBI

IIpuMeHATHL MeTO] YIBOEHUS MEAMAHBl TPEYrOJbHHKA C
OIOPO Ha aNrOPUTM IPaBHIIA.

11

I{enTpasbHas CUMMETPHS

I[IpuMeHATH MeTOA YIBOCHMS MEIUAHbl TPEYTrOJbHHUKA C
OIIOPOM HAa aNTrOPUTM MPABUIIA.

Hcnoap3oBarh LU(pPOBBIE pecypchl ISl HCCIEA0BaHUS
CBOMCTB M3y4aeMbIX Quryp.

12

KontponeHas pabota no teme "HeTbIpEXyroabHUKH"

N TOroBeIil KOHTPOJIb O U3YYEHHOMY MaTepualy

13

Teopema Paneca u Teopema 0 IPONOPLUOHAIBHBIX
OTpe3Kax

IIpoBoAUTH MOCTPOEHMS C ITOMOLIBIO IIUPKYIISI U TUHEHKH C
UCIIOJIb30BaHue TeopeMbl Paneca

14

CpenHsis TMHUS TPEYTOJIbHUKA

IIpoBOAMTH MOCTPOEHMS C ITOMOIIBIO ITUPKYJIS U JTMHEUKH
C HCII0JIb30BaHKE TeopeMbl Daieca U TEOPEMBI O
MIPOMOPIIOHATIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN

PO OPIIMOHATILHBIN OTPE30K C OMOPOi Ha 3PUTENHLHYIO
HaTJITHOCTh

15

Cpenssist TMHUS TPEYTOJIbHUKA

IIpoBOaAMTH MOCTPOEHMS C TOMOILIBIO HUPKYJIS U TUHEUKU
C UCMOJb30BaHUE TeopeMbl Dajeca U TEOPEMBI O
MPONOPIUOHATBLHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MPONOPIHOHATIBLHBIA OTPE3OK C OMOPOM HA 3PUTEIIbHYIO
HarJsJHOCTb

16

Tpanenusi, e€ cpeaHsst TUHUS

IIpoBoAMTH MOCTPOEHUS C ITOMOIIBIO IUPKYJISA U JIMHEUKU
C ucmnoJib3oBaHue TeopeMbl Daneca U TEOPEMBI O




MPOMOPIUOHATBLHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MPONOPIHOHATBLHBIA OTPE3OK C OMOPOMl HA 3PUTEIIbHYIO
HarJsJHOCTh

17

Tpanenus, €€ cpeHss TUHUS

IIpoBOoAMTH MOCTPOEHUS C TOMOIIBIO UPKYJIS U JIMHEUKU
C UCIOJB30BaHKE Teopembl Dajeca U TEOPEMBI O
IIPOIIOPLIMOHANIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLIMOHAIIBHBIN OTPE30K C OIOPOM Ha 3PUTEIBHYIO
HarJsIIHOCTh

18

[IponopumroHanbHbIE OTPE3KU

IIpoBoaAMTH MOCTPOEHHUSA C IOMOIIBIO HUPKYJIS U JINHEUKHU
¢ wucnomnp3oBaHnue TeopeMmbl @ameca M TEOpeMBl O
IIPOIIOPLIMOHAIIBHBIX OTPE3KaxX

19

[IponopumroHanbHbIE OTPE3KU

IIpoBoaMTH MOCTPOEHHUSA C MOMOIIBIO HUPKYJISA U JINHEUKHU
c wucnoinb3oBaHue TeopeMmbl dameca M TEOpeMBl O
IIPOIIOPLIMOHAIIBHBIX OTPE3KaxX

20

IlenTp Macc B TpeyrojJbHUKE

IIpoBoaAMTH MOCTPOEHMS C TOMOLIBIO HUPKYJISA U JTUHEUKU
C UCIIOJIb30BaHKE TeopeMbl Dajieca U TEOPEMBI O
IIPOITOPLIMOHAIIBHBIX OTPE3KaxX

21

[TonoGHbIE TPEYT OTBHUKU

HaxoauTh mogo0HbBIE TPEYTOJILHUKHN Ha TOTOBBIX YepTEkKaxX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MOI00US TIPH
HEOOXOAMMOCTH C BU3yaJIbHOW OIMOpoi

22

Tpu npuszHaka mogoOust TpEeyroJbHUKOB

PemaTtp 3agaum Ha Mo100HBIC TPEYTOJILHUKH C TIOMOIIIBIO
CaMOCTOSTEILHOT O TTOCTPOSHUS YEPTEIKEH U HAXOXKICHUS
MOI0OHBIX TPEYT'OJLHUKOB MPU HEOOXOAMMOCTH C
HaIpaBJISIONIEH TOMOIIBIO

23

Tpu npus3HakKa mogo0ust TPEyroJIbHUKOB

IIpuMeHATH NOJIy4YEeHHbIE 3HAHUS [IPU PELIECHUN
reOMETPUYECKHUX U IMPAKTUUECKUX 3a]1a4 [IPU
HEO0OXOIMMOCTH C HAIPaBJISIONIENH TOMOIIIBIO

24

Tpu npusHaka mogo0ust TpeyroJbHUKOB

IIpumeHsITH NTOTyYEHHBIE 3HAHUS IPU PEILICHUN




reOMETPUYECKHUX U MPAKTUYECKUX 3a7a4 IIPU
HEO0OXOMMOCTH C HAIPaBJISIOLIENH TOMOILBIO

IIpuMeHATH NOJIydYEHHbIE 3HAHUS IIPU PELICHUH

25 Tpu npu3Haka moo0ust TpEyroJbHUKOB reOMEeTPUYECKUX U IPAKTUUECKUX 3a4a4 IIpu
HEOOXOAMMOCTH C HaIlPaBJISAIOIIEN TOMOIIBIO
IlppuMeHsATH,  MONY4YEHHbIE  3HAHUA [PU  PELIECHUU
[TpumeHeHne nogo0us Mpy pelIeHU NPaKTUYECKUX
26 TrEOMETPUUYECKUX U MpaKTUYECKUX  3aj4ad npu
sanat HEOOXOAMMOCTH C HaIlPaBJIAIOIIEN TOMOIIBIO
27 KontponpHas pabora no reme "IlogoGHble WTOroBbIi KOHTPOJIb 110 U3Y4YEHHOMY MaTepUaLy
TPEYrOJIbHUKN"
OBJaeBaTh NEePBUYHBIMH NpPeCTABJICHUAMH 00 o01eil
)3 CBoficTBa MIOMAEH FeOMETPHIECKIX GUTYD TEOpUU IUIOIAAu (Mephl), (l)OIjMy.J'II/IpOBaTL CBOMCTBA
IUUIOIIA/H, BBISCHATh UX HATJISHBIA CMBICIT
3HAKOMUTBCS C HCTOPHUE Pa3BUTUS T€OMETPUH
®opmyibl A TUIOIIAU TPEYT OJIbHUKA, [IpumensaTs  ¢Gopmyiasl  IIJOHMAAM  MApauleJorpamma,
29 napaJsuiesiorpamma TPEYroJIbHUKA, C OMOPOH HA CIIPABOYHYIO HH(OPMAIIHIO
30 @®opMyibl A5 TUIOIIAU TPEYT OJIbHUKA, [Tpumenare  ¢opMynsl  IUIOMAAM  Napajliesorpamma,
napajuiesorpaMma TPEyroJIbHUKA, C ONOPOH Ha CIPAaBOYHYIO WH(POPMAIIHIO
31 ®opMyibl A5 TUIOIIAAU TPEYT OJIbHUKA, [Tpumenare  ¢opMynsl  IUIOMAAM  Hapajiesorpamma,
napajuiesiorpaMma TPEYroJjbHMKA, C OIIOPON Ha CIIPaBOYHYIO HH(POPMALUIO
1 ®opmyibl A5 IUIOIIAAU TPEYT OJIbHUKA, [Ipumenars  ¢opMynbl  IUIOIAAM  Hapajiesorpamma,
napajuiesiorpaMma TPEYroJjbHHKA, C OIIOPON Ha CIIPaBOYHYIO HH(OPMALIHIO
13 @®opmyibl A5 TUIOIIAAU TPEYT OJIbHUKA, [Tpumenars  ¢opMynbl  IUIOAAM  Hapajliesrorpamma,
napajuiesnorpaMmma TPEYroJjbHHUKA, C OIIOPOH Ha CIIPaBOYHYIO HH(POPMALUIO
IIpumeHATH bopmyIbl IUIOILAU BBIITYKJIOT'O
34 Beruucnenue miomaaen CloxHbIX GUTYp YeThIPEXYTOJIbHUKA YEPe3 MaroHaad M yroyl MeXAy HUMU C
OMOPOH Ha CIIPaBOYHYIO0 HH(OPMAIIHIO
35 [Tnomann ¢puryp Ha KjaeTdaTon Oymare Haxoautes momanu Quryp, m300pakEHHBIX Ha KJIETYATOU




Oymare, HCIOJIb30BaTh Pa30MEeHNE Ha YAaCTH U JJOCTPOCHUE.

HaxoauTh miomaan mogo0HBIX (UTYp C ONOpOM Ha

36 [Tnomaau mogoOHBIX GUTYP
CIPaBOYHYIO HHPOPMAITHIO.
37 IToma /M 00BHEIX (HIYp HaxoauTh miomaaun moao0HBIX (UTYp C OINOpOH Ha
CIPaBOYHYIO HHPOPMAITHIO.
38 3a1a4H ¢ MPAKTHIECKAM COTCPKAHIEM HaxoauTh 1omaan mogoO0HBIX (UTYp C Omopoil Ha
CIPaBOYHYIO HH(POPMALIUIO
39 3a7a4H ¢ MPAKTHUECKAM COMIEpKARHEM HaxoauTh 1omaan moA00HBIX QuUIyp C Omopoll Ha
CIPaBOYHYIO HH(POPMALIUIO
40 Pewienue 3a1a4 ¢ mOMOIIBIO METO/IA BCIIOMOTaTEIbH 0N Pemars 3agaum Ha momaas ¢ NPaKTHYECKUM
IJIOIIAIN COZIEP’KAHMEM I10CJIE COBMECTHOTO aHAJIA3a
41 KonTponbaas pabora no teme "[lnomans" WTOroBelil KOHTPOJIb O U3YYEHHOMY MaTepUally
®opmymupoBathk Teopemy Iludaropa, memoabzoBaTrh €€ B
42 Teopema [Iudaropa u e€ npumeHenue [IPAKTUYECKUX BBIYUCICHUSAX.
3HAKOMHUTBHCH C HCTOPUEH Pa3BUTHUSI TEOMETPUHN
43 Teopema TTudaropa i & mpHMeHcHHe ®opmymupoBaTh Teopemy [ludaropa, ucnmoab3oBaTh ¢ B
MPAKTHYECKUX BBIYU CICHUSIX
44 Teopema [Tudaropa u e& mpHMeHeHme dopmynupoBaTh Teopemy lludaropa, menosb3oBarb €€ B
MPAKTUYECKUX BHIYUCICHUSIX
45 Teopema TTudaropa i & mpiMencHHe dopmynupoBaTh Teopemy Iludaropa, ucmoab3oBaTh e€ B
MIPAKTUYECKUX BBIUMCIEHUAX
46 Teopema Tudaropa i & mpuMeHeHHe dopmynupoBaTh Teopemy Iludaropa, ucmoab3oBaTh ¢ B
MIPAKTUYECKUX BBIUUCIEHUAX
Omnpeznenenre TPUTOHOMETPUUECKUX (PYHKLUN OCTPOro Brnagete  TOHATHSIMH ~ TPUTOHOMETPHUECKUX  (YHKIIUN
47 yrna HpSIMOYTOJ'II)HOFO TprFOHBHI/IKa, OCTpOro yria, leOBepﬂTb HX KOPPCKTHOCTD.
TPUTOHOMETPUUYECKHE COOTHOILIECHHUS B IPSIMOYTOJIbHOM
TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO HcnonpsosaTh  QOPMYNEl NPHBENCHHA M OCHOBHO®

TPUTOHOMETPHUUICCKOC TOKACCTBO AJIA HAXOXKICHHUA




HccaenoBaThp  COOTHOIICHHS ~ MEXKIYy  CTOPOHAMH B

49 OCHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO OPSIMOYTOJIBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;30° u
60° ¢ HanpaBIAOUIEH TOMOUIBIO.
HUcnoawb3oBark  GOpMYJIbl TPUBEIACHUS W OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JJIsI HAXOXKACHHUS
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO COOTHOLUCHHA MEXIy TPUIOHOMCTPUYCCKUMU (DYHKIUAMH
pa3sIMYHBIX OCTPBIX YTJIOB C OMNOPOM Ha CIPABOYHYIO
nHpopmanuio
51 KonrtponsHas padora no reme "Teopema [Tudaropa u WToroBblil KOHTPOJIb IO U3YYEHHOMY MaTepualy
Hayaja TPUrOHOMeETpHUH"
57 Bnucannble U IEeHTpaJIbHbIE YTJIbl, YTOJ MEXIY ®opmyaupoBaTh OCHOBHBIE ONPEIEICHUS, CBA3AHHBIE C
KacaTeJIbHOM U XOpaoi yriaMy B Kpyre (BIHCaHHBIN Yo, LIEHTPaIbHbIA yro).
53 Bnucannbie U IeHTpaJIbHbIE YTJIbl, YTOJ MEXIY ®opmyIHpPOBaTh OCHOBHBIE ONpPEENCHUS, CBA3AHHBIE C
KacaTeJbHOM U XOpI0i yrjlaMu B Kpyre (BIMCaHHBIM yToJ, IeHTPaJbHbIN yro).
54 Bnucannbie U IEeHTpaJIbHbIE YTJIbl, YTOJ MEXIY ®opmyaIHpoOBaTh OCHOBHBIE ONpPEENICHUS, CBA3AHHBIE C
KacaTeJIbHOM U XOpI0i yrjlaMu B Kpyre (BIHCaHHBIM yToJ, IeHTPaIbHbIN yTro).
HaxoauTh BNHCaHHBIC YTJIbI, OMUPAOIINECST HA OAHY IYTY,
BBIYMCJSATH YIIbl C TOMOIIBI0 TEOPEMBI O BIHCAHHBIX
55 VTribl MeXAy XOpAaMH U CEKYIIUMHU yrilax, TEOPEMbI O BIIMCAHHOM YETHIPEXYT OJIbHUKE, TEOPEMBI
O UEHTPAJIbHOM YTJieé MPH HEOOXOAMMOCTH C BHU3yaJlbHOU
OIOpoM
HaxoauThb BnHCaHHBIEC YTJIbI, OMUPAIOLIMECST HA OAHY JYTY,
BBIYMCJSATH YIIbl C TMOMOIIBI0 TEOPEMBI O BIHCAHHBIX
56 VYTIbI MEXTy XOpJIaMH U CEKYIIUMHU yrilax, TEOPEMBbI O BIIMCAHHOM YETHIPEXYT OJIbHUKE, TEOPEMBI
O IEHTPAJIbHOM yTJIeé MPH HEOOXOAMMOCTH C BHU3yaJbHOU
OIOpOH
. HaxoauTh BIHCaHHBIC YTJIbI, OMUPAOIINECST HA OAHY IYTY,
Briricannbie n onmucaHHbIC YETHIPEXYT OJILHUKH, X
57 BBIYMCJSITh YIIbl C TOMOIIBI0 TEOPEMBI O BIHCAHHBIX

MIPU3HAKH U CBOWCTBA

yriaax, TCOPpEMbI O BIMCAHHOM ‘—ICTI)IpéXYTOJ'II)HI/IKe, TCOPEMBIL




O IEHTpPaJbHOM YIJIe MpPHU HEOOXOAMMOCTH C BH3yallbHOU
ornopou

Bnucannbie 1 onucaHHbIC I-IeTLIpéXyI‘O.]'H:HI/IKI/I, nux

HaxoauThs BOMCaHHBIE YIJIbI, OMUPAIOIIMECS HA OAHY AYTY,
BBIYHUCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIIMCAHHBIX YIJIAX,

58 . TEOpPEMbl O BIMCAHHOM YETBHIPEXYTOJbHUKE, TEOPEMBI O
MPU3HAKHU U CBOMCTBA .
HEHTPAJILHOM YIJIe Npu HEOOXOIUMOCTH C BHU3YaJbHOMN

ornopou
HaxoauTh BHHCaHHBIE YIJIbI, ONUpAIOLIMECS HA OJHY AYTY,
. BBIYMCJISTH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

Brucannsie u onucaHHbIe YETHIPEXYT OMbHUKHU, UX }

59 . TEOpPEMbl O BIHCAHHOM YETBHIPEXYTOJbHUKE, TEOPEMBI O
MPU3HAKN U CBOWCTBA .
LEHTPaJIbHOM yIrje NpU HEOOXOOUMOCTH C BH3yaJbHOU

OIopou
HaxoauTh BIHCaHHBIC YIJIbI, OMUPAIONIMECS HA OJHY IYTY,
[IpumeneHue CBOMCTB BIIMCAHHBIX U OMUCAHHBIX BBIYMCJISITH YTJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIax,
60 YEeTHIPEXYTOJLHUKOB IPU PEIICHUH T€OMETPHUECKIX TEOpPEMBbl O BIHCAHHOM YETBHIPEXYTOJbHUKE, TEOPEMBI O
3aj1ad HEHTPAJIbHOM yIrje TpU HEOOXOOUMOCTH C BH3yaJbHOM

Onopou
HaxoauTh BIHCAaHHBIC YIJIbI, OMMPAIONIMECS HA OJHY IYTY,
[IpumeHeHne CBOMCTB BIMCAHHBIX M OMUCAHHBIX BBIYMCJISITH YTJIbI C TTOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIax,
61 YeThIPEXYT OJIbHIUKOB MPU PEILIEHUU T€OMETPUIECKUX TEOpEMBbl O BIIMCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O
3a1ayq HEHTPAJIbHOM yIrjie NpU HEOOXOIUMOCTH C BHU3YaJIbHOM

onopou
HccaenoBatp, B TOM 4HCIE C TMOMOILIBI0 MH(PPOBBIX
62 B3auMHOe pacronoKeHue IBYX OKPYKHOCTEH, o01me PecypcoB, BIHCAHHBIE U ONMCAHHBIE YEeTBIPEXYTOJIbHUKH,
KacaTeJbHbIe BBIBOJMTH WX CBOMCTBA W IMPU3HAKH IOCIIE€ COBMECTHOTO

aHaiM3a.
HccnenoBarh, B TOM 4dHCI€ C IOMOLIBIO HHPPOBBIX
63 Kacanue okpyxHOocTEN pECypcoB, BIIMCAHHBIE M ONMCAHHBIE YETHIPEXYTOJbHUKH,

BBIBOAUTDb HUX CBOIICTBA H IMpU3HAaKU IOCJIC COBMCCTHOI'O




aHaJIn3a.

KonTpomnbHas padora 1mo Teme "YTIIbl B OKPY>KHOCTH.

HTOroBsiil KOHTPOJIb IO U3YUEHHOMY MaTepUany

o4 BrnincaHHbIe U ONMCaHHBIE YETHIPEXYT OJIbHUKHA " !

65 [ToBTOpEHNE OCHOBHBIX MTOHSITHI U METOA0B KYPCOB 7 U ] Pemarp 3agauM Ha NOBTOpPEHUE, WILTIOCTPUPYIOIIUE CBSI3U
8 kaccoB, 00001IeHNE 3HAHUM MEXIYy pa3IMYHbIMU 4acTSIMH Kypca.

66 [ToBTOpEHNE OCHOBHBIX MOHSTUN U METO0B KYpPCOB 7 U 1 Pematrp 3a1aumM Ha NOBTOpPEHHE, WIUTIOCTPUPYIOIIUE CBS3H
8 kaccoB, 00001IeHNE 3HAHUH MEXIYy pa3IMuHbIMU 4acTSIMH Kypca.

67 HToroBast KOHTpoJIbHAs paboTa 1 W TOroBBIi KOHTPOJIb 10 BCEMY H3YUYEHHOMY MaTepHalry

68 [ToBTOpEHME OCHOBHBIX NOHATHI U METOIOB KypCOB 7 U 1 PemaTs 32524 Ha IOBTOPEHUE, UILTIOCTPUPYIOIINE CBSI3U
8 KiaccoB, 0000111eHNe 3HaHUI MEXAY Pa3IMYHBIMU YaCTSIMM Kypca.

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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