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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma 10 Maremartuke i OOydYaloOImMXCS C  3aJep’KKOM
ncuxuueckoro pazputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIETO 0Opa30BaHUS
coctanieHa B coorBeTcTBUU ¢ ®I'OC OO0 (Ilpuka3 Munnpocsemenust Poccun ot
31.05.2021 1. Ne 287), ®AOII ocHOBHOTO 00111€TO 00pa30BaHUsI ISl OOYUJAIOIIMXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTSMU 3110poBbs (IIprkaz Munnpocsemenus Poccun ot
24 nosa6ps 2022 r. Ne 1025), denepanbHoii pabouelt mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus 1151 oOyyatomuxcs ¢ 3[1P nmo yue6Homy npenmery «MaremaTuka»

Oﬁll_laﬂ XapaKTEepUuCTUKA yqeﬁnoro npeamMeTa «MaTtemaTuka»

VY4eOnbiii mnpenmer «MaTemMaTHKa» BXOAUT B MPEAMETHYIO 001acThb
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BBIUHCIMTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUIEHUS, (HOPMUPOBAHUIO YMEHHUS IIOJIb30BAaTHCS
ITOPUTMAMH, a TAaKXXe MPHOOPETEHUIO NPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcsi ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaET
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpaXeHHE, (PYHKIMOHAJIBHYI0 TI'PaMOTHOCTb,
YMEHUS ~ BOCIHPUHUMATb W KPUTUYECKH  aHAJIM3UPOBaTh  HMH(POPMAILHIO,
MPEICTABICHHYIO B Pa3JIMYHBIX (hOpMax.

OOydeHune mMaremMaTtuke Ja€T BOBMOXKHOCTb pa3BuBaTh y oOydatomuxcs ¢ 3I1P
TOYHYIO, PALMOHAIIBHYI0O U HH(QOPMATHUBHYIO pPE€Yb, YMEHHE OTOMpaTh Haubosee
MOJIXO/SIIINE S3bIKOBBIE, CUMBOJIMYECKUE, TPaUUECKUE CPENCTBA AJI BBIPAXKECHUS
CY)KIECHHMU U HAIVIAHOTO UX IPEICTABIICHUS.

[TporpamMmMa oTpakaeT coaepxaHue oOydeHus npeamery «MaremaTHKa» ¢
y4eTOM O0COOBIX 00pa3oBaTeNbHbIX MOTpeOHOCTeH oOydaromuxes ¢ 3IIP. VY
oOyuatomuxcst ¢ 3[1P nHambonee BblpakeHbl OTCTAaBaHUS B PA3BUTHUU CIIOBECHO-
JOTUYECKUX (DOPM MBIILICHUS, IOATOMY a0CTpaKTHBIE U OTBJICYCHHBIE KATETOPUH UM
TPYAHOJAOCTYIHBI. B TOXe Bpems npu crieinagbHOM 00yYeHUH 00y4arolUuecss MOTyT
BBINIOJHATHh 3aJaHus N0 anroputMmy. OHM BOCIHPUUMMYMBBI K ITOMOIIM, MOTYT
BBINIOJIHUTh TIEPEHOC HAa AHAJOTMYHOE 3aJaHUE YCBOEHHOI'O CIOco0a peIlIeHHUs.
CHmKEeHUEe pa3BUTHA MBICIUTENBHBIX ONEpPalMi W 3aMEIJIEHHOE CTaHOBJICHHE
JIOTUYECKUX JEUCTBUM MPUBOIAT K HEAOCTATOYHOM OCMBICIIEHHOCTH COBEPIIAEMBIX
y4eOHbIX JEHUCTBUWA. Y O0O0y4arolMXCsi 3aTPYJHEHbl CYETHBIE BBIYMCIICHHS,
ITPOU3BOJIUMBIE B YM€. B NMCBMEHHBIX BBIYMCIEHUSAX OHU MOTYT MPONYCKATh OJWH
U3 TPOMEXKYTOUHbIX ImaroB. Ilpm pabore C YUCIOBBIMU  BBIPAKEHUSAMH,
BBIYMCIICHUEM HUX 3HAYEHMS MOTYT HE YIAEPKUBATH IPABUIILHBIN MOPAIOK ACHCTBUM.
[Ipu ympomenun, npeoOpa3oBaHuM BeIpakeHuid yuaruecs ¢ 3[IP we w™oryr
CaMOCTOSITEIIBHO IIPUHATH PELICHHUE O MOCIEA0BATEIbHOCTH BBIIIOJHEHUS ACHCTBUM.
KOHKpETHOCTh MBINUIEHUS OCJIOKHSAET YCBOCHMS HaBblKa pPEILICHHUs YPaBHEHUH,
HEPAaBEHCTB, CHUCTEMbl ypaBHeHUH. M ManojocTymHo coBepiieHHEe OOpaTUMBIX
oreparnuim.



Huskuii ypoBeHb pa3BUTHSA  JIOTMYECKHUX  ONEpalnid, HEIOCTaTOYHas
O00OOLIEHHOCTh MBILUIEHUS 3aTPyAHSIOT u3yueHue Tembl «DyHkuum»: npu
onpeneneHu  (YHKIUOHAIBHOW 3aBUCUMOCTH, IPU ONHCAHUM TIpapuuecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUECKUH, anredpandeckuil, (PyHKIMOHAIBHBINA S3bIKU.
Hepenko yuamuecst He BUIAT pasHULBI MEXAY 00NACThIO ONpeneiaeHHs] PYHKINH U
00J1aCcThIO 3HAUECHUH.

Pemenne 3amad compsKeHO € TPYIHOCTAMH O(QOpPMIIEHHS KpaTKOHM 3amlucH,
IIPOBEJCHUS aHAJIN3a YCIIOBHUS 3a/1a4y, BBIIEICHUs CyllecTBeHHOro. O0yyvarommuecs ¢
3IIP 3arpynHAIOTCA CAENaTh YMO3AaKIYEHHE OT OOIIEro K 4YacTHOMY, HEPENKO
BBIOMPAIOT HEpalMOHAJbHBIE CIIOCOOBI  PEIICHHS, WHOTJa OTPaHUYHUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuUM TreomeTpuyeckoro wmarepuasnia obydaromuecs ¢ 3I1P
CTAJIKUBAIOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
[IOCJIEI0BATENbHBIEC PacCyKAeHUsA. HerpouHble 3HaHUs OCHOBHBIX TEOPEM I€OMETPUN
OPUBOJUT K OLIMOKAM B PELICHUWM IeOMETpUUECKHX 3aaad. OOywaromiyecss MOryT
MOJIMEHUTH (POPMYITy, HETIPABUIBHO NPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelIeHMM  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIC
npeacTtaBieHus. VM CII0)KHO BBINOJIHUTH YEPTEK K YCIOBHIO, B IMCBMEHHBIX
paboTax OHM HE MOTYT IIPUBECTH OOBICHEHUE K YEPTEXKY.

ToyHOCTh 3alIOMMHAHUSA M BOCHPOMU3BEICHUS y4eOHOro MaTepuajga CHUKEHbI
[0 TMPUYUHE CJIA0OCTH MHECTHYECKOW JAESTENbHOCTH, CYKEHHUS OO0beMa MaMsTH.
OoOyuatromumest ¢ 3IIP TpeOyercss Oosiblie BpeMEHM Ha 3aKpeIUIEHWE MaTepuaina,
aKTyalnu3alus 3HaHUH 10 0NOpe MPH BOCIPOU3BEICHHH.

Jlns  mpeojosieHMs]  TPYOHOCTEM B M3Y4YEHMM  y4yeOHOTO  IpeaMmera
«Marematuka» HeoOXoaUMa ajanTtanus oObeMa U Xapakrepa yueOHOro Marepuana K
MO3HABATENIbHBIM  BO3MOXKHOCTSAM  yvammxcsa ¢ 3[IP. VYueOHuwiii Marepuan
NPENOAHOCUTCS ~ HEOONBIIMMHU  TOPLMSAMH,  YCIOXHSSI ~ €ro  IMOCTENEHHO,
M3BICKMBAIOTCST CHOCOOBI aJanTaluy TPYIAHBIX 3aJaHUi, HEKOTOPbIE TEMBbl IarOTCS
KaK O3HAaKOMUTEJbHBIC, HWCKIIIOYAKOTCA OTIEIbHBIE TPYIHBIE JOKAa3aTeNIbCTBA;
TEOPETHUYECKUI MaTepHall U3ydaeTcs B IPOLECCE MPAKTUYECKOW NESITEIBHOCTH IO
pPELIEHUIO 3a/1a4.

esu u 3axa4u udyuenust yueOHoro npeamera «Marematuka

[TpuopuTeTHBIME 1IEISIMU OOYUEeHUSI MaTeMaTHKE B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE ILEHTPATHHBIX MATEMATUYECKUX MOHSTHM (YUCIIO0, BETUYHMHA,
reomMeTpuueckas  Qurypa,  TmepeMeHHas,  BEpPOATHOCTb, byHKIN),
00eCIeUnBaIONINX TMPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus ooyqarommuxcs ¢ 3I1P;

* nonBeneHue oOydaronuxcss ¢ 3[IP Ha pocTymHOM Uit HUX YpPOBHE K
OCO3HAHHIO B3aMMOCBS3M MaTeMAaTHKA M OKPYKAIOIIETO0 MHpa, MOHWUMAaHUE
MaTeMaTHKHU KaK 4acTy oOIIel KyabTyphl YEIOBEUCCTBA;

" pa3BUTUE WHTEIJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW O0ydaromuxcs C
3I1P, mo3HaBaTenbHOM aKTUBHOCTH, UCCIICTOBATEIIBCKUX YMEHNN, KpUTUIHOCTH
MBIIIJICHUS, UHTEpPeCca K N3YUCHUIO MaTEMaTHKH;



* ¢dopmupoBanue (YHKIIMOHATHLHON MaTeMaTHYECKON TPaMOTHOCTH: YMEHUS
pacno3HaBaTh  MPOSBICHUS  MAaT€MaTHYECKUX  TOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEW B pEAIbHBIX KU3HEHHBIX CHUTyallUsX WU MPU HU3YYEHUHU
JIPYTUX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha fA3bIKE MaTeMaTWUKd U CO3/1aBaTh MaTeMaTUYECKHE
MOJICJIM, MPUMEHITh OCBOEHHBIM MaTeMaTUYECKUN anmapar sl pPEelICHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/Jad, HHTEPIPETHPOBATh M  OLICHHUBAaTh
IIOJIyYEHHBIE PE3YJIBTATHI.

JlocTrkeHHE 3TUX Lieliel 00eCeunBaeTCsl PEIIEHUEM CIIEAYIOMINX 3a/]1ay:

* ¢opmupoBarh y oOydaromuxcs ¢ 3[IP HaBwpikum y4eOHO-TTO3HABATEIHLHOM
JESTEIbHOCTH: TJIaHUpOBaHUE paOOThl, MOMCK PpAIMOHANBHBIX MyTeH ee
BBITTOJIHEHUS, OCYILIECTBIEHNS] CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaJIbHOMY pPa3BUTHIO, ()OPMHpPOBATh KadyecTBa,
HE0O0XOIUMbIE YETIOBEKY JIJIsl MOJTHOLIEHHON KM3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOW AESATEIbHOCTH: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIINH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBHIE KOMIIETCHIIMM YYallUXcsd B paMKax MpPeIMETHOU
obnactu «MartemaTrka 1 HHPOPMaTHKaY;

" pa3BUBATh MOHATHITHOE MbIIUICHUS oOyyatomuxcs ¢ 3I1P;

" OCYILECTBIATh KOPPEKIMIO MO3HABATEILHBIX MpolieccoB oOyyaromuxcs ¢ 311P,
HEOOXOIMMBIX [UJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
npeaMery;

" [peaycMaTpuBaTh BO3MOKHOCTH KOMIIEHCAMM O0Opa30BaTENbHBIX IE€(PUIUTOB
B OCBOEHUH IPEIUIECTBYIOMIET0 MPOrPaMMHOIO Marepuaina y oOydaroluxcs C
311P 1 HETOCTATKOB B MX MATEMATHYECKOM Pa3BUTHH;

* chopMUPOBATH YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEIAMETY;

" BBISABJISTH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUYECKUE CITIOCOOHOCTH.
OcCHOBHBIE JIMHUU COAEpPKAHUS Kypca MaTeMaTtuku B 5—9 kiaccax: «YHucna u

BBIYMCIICHUS», «Alnrebpa» («AnreOpandeckue BbIpOXKEHUS», «YpPaBHEHHS W
HepaBeHCTBay»), «Dyukuumy, «leomerpus» («[eomerpuyeckne Gurypsl U ux
CBOMCTBay, «M3MepeHrne reoMeTpUYeCKUX BETUUYUHY), «BEpOSITHOCTh U CTaTHCTUKAY.
JlaHHbIC TUHUU Pa3BUBAIOTCS IMapaUIeNbHO, KaX/as B COOTBETCTBHH ¢ COOCTBEHHOU
JOTHUKOW, OJHAKO HE HE3aBUCHMMO OJHA OT JAPYIOM, a B TECHOM KOHTaKTe U
B3aumojielictBui. Kpome »3Toro, mx oOBEAMHSET JIOTUYECKas COCTaBIIAIONIAs,
TPAJUIIMOHHO TIPUCYIas MaTeMaTUKEe M TPOHU3BIBAIONIASI BCE MaTEeMaTUUYECKUe
Kypcbl U conepxarenbHble JmHUM. CdopmynupoBaHHoe B DenepaibHOM
rOCY/IapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe€ OCHOBHOTO OOIIEro o0pa3zoBaHUS
TpeOOBaHHE «yMEThb ONEPUPOBATh MOHATUSAMH: ONpPENEICHUE, aKCHMOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHUE pAClO3HABaTh HMCTUHHBIE M JIOXKHBIE BBICKA3bIBAHMUS,
MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUA W OTPULAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (HOPMHUPOBAHUE JTOTUICCKUX YMECHUM
pacrpeznensercs MO BceM TroxaM oOOy4YeHHsl Ha YpPOBHE OCHOBHOIO OOILEro
00pa3oBaHUsI.



Oco0eHHOCTH 0TOOPA U a1ANTAIMU Y4e0OHOT0 MaTePHUaJIa 10 MATEeMATHKE

Ob6unerueHo omnageHue MarepuaiaoMm oOydaroniumucs ¢ 3I1P nmocpenctBoM ero
JIETATBHOTO OOBSICHEHUS ¢ CUCTEMAaTHUYECKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKU
B TMPUMCHCHWM 3HAHUHN, WCIOJB3Yysd MPUEMbI aKTyalu3aluu (BU3yaJlbHasl OIopa,
maMsaTKa). YMEHbIIIeHHEe 00beMa TECOPETUYCCKUX CBEACHHM, BRIHECEHUE OTACIIBHBIX
TEM WIM IEIbIX pa3lelioB B MaTepuajibl s 0030pHOTO, O3HAKOMHTEIHLHOTO
M3yUYeHUSI.

N3MeHennsi nporpaMmbl B 5-9 kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HakOMHTENBHOM IUIAHE W3Y4YalOTCA  CleAyroIIue Tembl: «Pumckas
Hymepauusi», «PaBubie  ¢urype», «Uumunaap, konyc, map», «Kyo»,
«IIpssmoyronpHbI nmapauienenumnen», «llepemenienne no KOOPAMHATHON TPSIMOMN»,
«Mopaynp uucnay, «HucinoBele NpPoMEXYTKH»; «Macmrtabdy» (uM3yyaercs B Kypce
«I"eorpadus»); «M300paxkeHne reomeTpuyeckux (Uryp Ha HETMHOBAHHOUN Oymare c
WCIIOJBb30BAaHUEM LMPKYJIA, JMUHEWKH, YrOJIbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpYykHOCTHY», «lInomane kpyra», «llapamiensusie npsmsie», «llepnenaukynspHbie
npsmMeie», «OceBasg M LIEHTpajbHasi CUMMETPUN» (M3y4aeTcsl B Kypce reOMETpHH);
«beckoHeuHblE TNEPUOAMYECKUE NAECATUYHBbIE ApoOu. JlecaTuuHOoe MNpUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsbl).

YMEHBILIEHO KOJIMYECTBO YacOB Ha CIEAyrolye TeMbl: «Penenue 1ornyeckun
3amaw», «/muHa otpeskar, «lllkansl», «PacnpenenuTenbHblii 3aKOH YMHOXKCHUSY,
«3anuch  Opou3BeNeHUS ¢  OyKBEHHbBIMH  MHOXuTensaMmu», «lloctpoenue
KOH(Urypanuii u3 4dactei MpsiMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare», «Jlemurenn u kparsble. Ilpusnaku nenumoctn», «HanOonbmmii oOmmi
JeNUTeNIb U HauMeHblllee ollee KpaTHoe. J[emMMOCTh CyMMBI M TPOU3BEIACHUSY.
«IIpuBenenne apoOu K HOBOMY 3HaMeHarteno», «HaxoxaeHue dvactu uenoro u
nenoro mo ero 4vactuy. «OKpyTJieHHE IeCATHUYHBIX Jpoleit». «PemeHue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHI
10 YCJIOBHIO 3aJa4M».

Auareopa

B o3HakoMuUTEIBHOM IUIaHE  M3Y4YaloTCAd  CIEAYyIOIIHUE  TEMBI:
«ppaunonanbaeie uncina. JleficTBUTeNbHbIE Ynciay, «CpaBHEHUE NEHCTBUTEIbHBIX
quces, apupMEeTHICCKUE JCHUCTBUS C JCHCTBUTEIBHBIMU yuciaaMuy», «HaxoxxmaeHue
MpUOJIMKEHHBIX 3HAYEHHM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETbEU U YETBEPTOM CTEIICHEU PAa3JI0KEHUEM HAa MHOKHUTEIN», « DyHKINS
y =Vx u ee Tpadux», «IIorpermHOCTs U TOYHOCTh TPHOMIKEHUD, «UeTHBIE U
HeueTHble QyHKIMNY», «DyHKIMA y=x"», « DyHKIMA y= ax?, ee rpadMK M CBOMCTBA.
I'paduku QpyHkumil y= ax? + n u y=a(x-m)?, «YpaBHEHHUE C IBYMs IEPEMCHHBIMH H
ero rpapuk», «['paduueckuit crmoco® pelIeHUs CUCTEMBl  ypaBHEHHII»,
«M300paxkeHne 4JeHOB apu(PMETHUECKON U T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPJAMHATHOW IUIOCKOCTU. JIMHEHHBIM U SKCIMOHEHUUAIBbHBIN POCT. CIOXKHBIC
IIPOLEHTHI».



CokpameHo KOJIMYECTBO 4YacOB Ha  u3ydeHHe TeMm: «DPopMyinby»,
«JlokazaTenbCcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C ABYMs HEU3BECTHBIMUNY,
«I"'paduk TUHEHHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMIY», «I'paduyeckoe pelieHue
JIMHEHHBIX YPABHEHUN W CUCTEM JIMHEHHBIX ypaBHEHUI», «CBONWCTBA KBAAPATUYHOMN
GyHKITUN.

BricBoOOIMBIIIMECS Yachl UCHOJIB3YIOTCS: IS JIydllleld mpopaboTku Haubosee
BAXHBIX TeM Kypca: «Pemenue ypaBHeHui», «PemieHue cUCTEM YpaBHEHUI»,
«CoBMecTHbIE AeHCcTBUS C Apodsimu», «lIpruMeHeHue CBONCTB apHPMETHUECKOTO
KBaJpaTHOTO KOpHS»; Ha T[OBTOPEHHE, pelIeHue 3ajad, MpeoOpa3oBaHUE
BBIPAKEHNH, & TAKXKE Ha 3aKPEIUICHUE U3YUYEHHOIO0 MaTepuaa.

I'eomeTrpus

OcCHOBHOE BHHMMAaHHE YJENsAETCd NPAKTUYECKOM HaINpaBIEHHOCTH Kypca,
UCKIIFOYMB W YNPOCTUB HAMOOJEE CIOXKHBIA ISl BOCHPUATUS TEOPETUUYECKUN
marepuall. Ha ypokax reoMerpum  MaKCUMaJIbHO WCIOJIB3YIOTCS HAarJsiIHbIE
cpeacTBa 00ydeHMs], Ooybllle MPOBOJUTCS MPAKTUYECKUX pPabdOT C ydaluuMHcH,
pemiaioTcs 3aqadd. PemieHue 3agad CTpPOMTCA NpPU INOCTOSSHHOM OOpallleHuH K
HArSIHOCTH — PUCYHKAM U 4YepTekKaM.

O3HaKOMUTENBHO AArOTCA TeMbl: «TeopeMbl M J0Ka3aTeabCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT HpPOTHBHOrO», «CylIeCTBOBaHWE W  E€IMHCTBEHHOCTH
IIEPIICHIUKYJIApA K HIpAMOW», «Meroa reoMeTpudeckux mecr», «Meron yaBoeHHs
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHHKay», «l/I3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUMH  TpH
BO3pacTaHun yria», «@PopMyabl I paJdyCOB BIMCAHHBIX U OIMCAHHBIX
OKPY’KHOCTEM  MNPAaBWIBHBIX  MHOTOYI'OJIbBHUKOB»,  «YPaBHEHUE  NIPSIMON»,
«/IBmxenue», «CBoMcTBa ABMXKEHUS», «TeopemMa O MPOU3BEAECHUH OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEIECHUH OTPE3KOB CEKYIIIHNX, TEOpPEMA O KBAIpaTe KaCaTEIbHON.

YMEHBIIEHO KOJMYECTBO YacOB Ha u3ydeHHe TeM: «CUMMeTpu4Hble (UTYpBHI.
OcHOBHBIE  CBOMCTBAa OCEBOM cumMMeTpum», «lleHTpanbHass  CHUMMETpPHS»,
«ITapannenbubiii  mepenocy, «IlloBopor», «IIpeoOpazoBanue mnoxoOus. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3aJa4d Ha IOCTPOEHUE C MOMOLIBIO
UUPKYJIS W JIMHEMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «PemeHune
TPEyTroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOAMBIIIMECS YaChl HCTIONB3YIOTCS HA PEIlIeHUE 3a]ad U TIOBTOPEHHUE.

BeposiTHOCTH U CTATHUCTUKA

JlaHHBIN Kypc BBI3BIBAET HAMOOJBIINE CIOXKHOCTH 151 oOyyatomuxcs ¢ 3I1P.
Ero wusydenwe cTpouThcsi Ha 0a30BOM YpPOBHE M JOCTYIHOM [UJIsi YYEHUKOB
Marepuasie. OCHOBHOE BHUMAHHUE YAENSETCA pas/ieliaM, CB3aHHBIM C TOBTOPEHUEM
NPOWAEHHOTO MAaTepuaya, YBEJIWYEHO  KOJMYECTBO YHPAXKHEHUM W 3aJIaHUU,
CBSA3aHHBIX C IPAKTUYECKOM ESITEIbHOCTHIO 00YYaIOIIUXCSl.

TeopeTndecknii MaTepuan IPENOAHOCUTCS B NPOLIECCE DPEIICHUs 3a4ad U
BBITIOJIHCHUS 3aJIaHUN HATJIATHO-TIPAKTHIECKOTO XapaKkTepa; He TpeOyeTcs BBIBOJIA U
3alIOMHUHAHMS CIIOKHBIX (DOpPMYJI, pellieHrs HEeCTAaHIAAPTHBIX, TPYAOEMKUX 3aJaHUM.
Psn tem u3ydaercs B 03HAKOMHUTEIBHOM IUIAHE.



BHABI JesTeJbHOCTH oOydyawmuxca ¢ 3IIP, oO0ycioBjieHHbIe 0CO0OBIMU
00pa3oBaTeJbHBIMH MOTPEOHOCTAMH M O0ecneYMBAKIIHNE OCMbICJIEHHOE
0CBOEHME COJIepPKAHNM 00pa3oBaHus Mo npeaMeTy «MaTeMaTuka»

VYcunenue  NpeAMETHO-TIPAKTUYECKOW  JIEATENIbHOCTH €  aKTUBHU3aIuei
CEHCOPHBIX CHCTEM; YepEJOBAHUE BUJIOB JAEATEIBHOCTH, 3aI€UCTBYIOIINX PA3INUHbIC
CEHCOPHBIE CHCTEMbI; OCBOCHHE MaTepuaja ¢ OMOpPOil Ha alrOPUTM; «IIOIIATOBOCTHY
B M3YYCHHHM MaTepHalia; HCIOJb30BaHUE JOMOIHUTEIBHON BHU3YyaJbHOW OIOPHI
(cxemsbl, 1IA0JOHBI, ONMOPHBIE TAOJHIIBI); PEYEBOM OTUET O MPOLECCE U PE3YJIbTATE
NEeSATENbHOCTH; BBINIOJHEHUE CIELMAIBHBIX 33JJaHl, 00ECTIEUNBAIOIIUX KOPPEKIUIO
peryiauuu  yaeOHO-TI03HABATEIbHON JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

Temarnueckas U TepMHHOJIOrHYECKas Jiekcuka cooTBeTcTByeT @AOIT OOO0.

Jns oOyuaromuxcs ¢ 3P cyniecTBeHHBIM SBISIIOTCS MPUEMBI pabOThI €
JEKCUYECKUM MaTepuajgoM I0 mnpeaMery. M3ydaemble TepMHHBI BBOJATCS Ha
MOJINCEHCOPHOW OCHOBE, 00s13aTeNIbHA BU3YyaJibHAas MOJAEPHKKA, AITOPUTMBI pabOTHI €
OINPENEIICHUEM, OITOPHBIE CXEMBI JUIS aKTyaJIU3alMU TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

B 5-9 kiaccax yueOHsIil npeamer «MartemaThkay u3ydaercs:
e B 5-6 Kiaccax — Kypca «MareMatukay,
e B 7-9 kimaccax — Kypc «AnreOpa» (BKJIO4asi dJIEMEHTbl CTATUCTUKH M
TEOpHUH BEPOATHOCTEN) U «l'eoMeTpusi» U CaMOCTOSITENbHBIA y4eOHbBIN
Kypc «BepOosITHOCTb U CTATUCTUKA.

B 5 xiacce — 204 gacoB (6 4acoB B HEJEIIO),
B 6 kiacce — 170 gacoB (5 4acoB B HEJIENIO),
B 7 kaacce — 238 yaca (7 4acoB B HEZIETIIO),
B 8 kiacce — 204 yaca (6 4acoB B HEJEINIO),
B 9 kiacce — 204 gaca (6 4acoB B HEJEINIO).

H.]IaHI/IpyeMI)Ie PE3YyJabTaThbl

N3yyeHnne wareMaTMKd Ha ypOBHE OCHOBHOTO 00Imero oOpa3oBaHHS
HaIlpaBJIeHO Ha JoCTKeHue ooydaromumucs ¢ 3[1P TudHOCTHBIX, MeTapeIMETHBIX
U TIPEAMETHBIX 00pa30BaTebHBIX PE3YIbTaTOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JIMYHOCTHBIE  Ppe3yJbTaTbl OCBOCHUSA MPOTPAaMMbl 1O  MATEMaTHKE
XapaKTEPU3YIOTCA:

NaTPUOTHYECKOE BOCIIUTAHME:

MPOSABJIEHUEM MHTEPECA K MPOLLIOMY U HACTOSIIEMY POCCUUCKON MAaTEMATUKH,
LEHHOCTHBIM OTHOIIIEHUEM K JIOCTUKEHUAM POCCUMCKUX MATEMATUKOB U POCCUKUCKOM
MAaTEMATUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ATUX HOCTHXEHHUM B APYTUX HAyKax W
MPUKIAIHBIX chepax;

IPaKIAHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:



TOTOBHOCTBIO K BBIMOJHEHHUIO OOSI3aHHOCTEH Tpa)XIaHMHA U peaau3alid ero
npaBs, MPEACTABICHUEM O MAaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX
CTPYKTYp, SIBJICHUM, MPOLEAYp TpakIaHCKOTO oOIlIecTBa (HarpuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJCHUIO OSTUYECKUX MpPOOJIEM, CBS3aHHBIX C
NPAKTUYECKUM TPUMEHEHHEM JIOCTHXKEHUN HayKd, OCO3HAHUEM BaXKHOCTU
MOPAJIbHO-3TUYECKUX MPUHIIUAIIOB B JEATEILHOCTH YUEHOTO;

TPY10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEIHICHWHM MPAKTUYECKUX 3aj]ad
MaTeMaTU4YEeCKOM HAMpaBICHHOCTH, OCO3HAHHMEM BAXXHOCTH MaTeMaTHUECKOTO
oOpa3oBaHMA Ha NTPOTSDKEHWH BCEM JKM3HHM I YCIHEHIHOW MpodeccHoHaIbHOU
AESITEIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIUBUAYATbHON TPAEGKTOPUU OOpa30BaHUS M KUZHEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIMOHAJIbHOMY U 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YEeCKUX OOBEKTOB, 3ajay, PEUIeHUM, pacCyKIE€HUW, YMEHHUIO BUJAETbH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTAlME B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS YEJIOBEKa, MPUPOIBI U
oOIIecTBa, MOHMMAaHWEM MAaTeMaTHMYeCKOoW HaykKd Kak cepbl YeIOoBEYECKOU
AESITEIbHOCTH, JTanoB €€ Pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS IMBUIA3AINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTHKU M MaTeMaTHYeCKON KyJabTypoll KakK CpEICTBOM
MO3HAHUS MHUpPA, OBIAJCHUEM NPOCTEHIINMH HaBBIKAMH HCCIEIOBATEIBCKON
JESITeIIbHOCTH;

¢pusuyeckoe BocnuTaHue, (opMUpOBaHUE KYJLTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIArONMOJyYHs:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKHE 3HAaHHWS B HHTEpEcax CBOEro
30pOBBS,,  BEIACHHUS  3I0pOBOro  oOpa3a  KU3HU  (300pOBOE  IHUTaHHE,
cOAlaHCUPOBAaHHBIA  pPEXKUM  3aHATUM W OTAbIXA, peryisipHas (Quanuyeckas
aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBBIKA peQIIeKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTro K€ MpaBa APyroro 4eJlIoBeKa;

IKOJIOTMYeCcKOe BOCTIMTAHHE !

OpUEHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUU JJISl pelIeHHs 3a/1ad B
00JTaCTH COXPAHHOCTU OKPY)KAIOIICH Cpebl, MITAHUPOBAHMS TIOCTYIIKOB M OLIEHKH MX
BO3MOKHBIX TIOCTEACTBUN MJII OKpPYXKAIOMIEH Cpedbl, OCO3HAHHWEM TJI0OATHEHOTO
XapakTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X PelIeHus;

ajanTauus K HM3MEHSIONIMMCH YCJIOBHSIM COLMAJIbHON W NPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJOBHMSIX HEONPEICIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHYECKYIO AESITebHOCTh, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHX JIHOeH, TpUOoOpeTaTh B COBMECTHON JEATEIHHOCTH HOBBIE
3HaHU, HAaBBIKU M KOMIIETEHLIMU U3 OTbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
dbopMynupoBaTh UAEH, MOHATHUS, TUIOTE3bI 00 00BEKTaX M SABJICHUSIX, B TOM YHCIIE



paHee HE U3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABAaTh  CTPECCOBYIO  CHUTYyallMlo,  BOCIPHHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TpPEOYIOMUNA KOHTpMEpP, KOPPEKTUPOBAThH
INpUHUMAaeMble peIIeHUsI U JeHcTBUSA, (OPMYIUPOBaTH U OLEHUBATH PUCKU U
HOCeACTBHS, (YOPMHUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yabTaThl:

B pesynprare ocBoeHHS MPOrpaMMbl MO MaTeMaTHKe Ha ypOBHE OCHOBHOTO
obmero obOpa3oBanus y oOydaromerocas c¢ 3[IP  Oygyr cdopmupoBaHb
MeETamnpeAMETHBIE PE3yIbTaThl, XapaKTEPU3YIOIIHUECs OBJIAJCHUEM YHUBEPCaIbHBIMU

MMO3HABaTCILHBIMHA JICUCTBUSIMU, YHUBEPCAIBHBIMU KOMMYHHUKATHUBHBIMH
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYISITUBHBIMU JIEMCTBUSIMU.

OBJianenue YHUBEPCAJIbHBIMU yueOHbIMH No3HaBaTeJbHBIMH
AeUCTBUAMMU:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJCTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTeMaTU4YeCKOro MaTepuana;

BBISIBIIATH JICPUIIUT JTaHHBIX, HEOOXOJMMBIX JUIsI PEIICHHs] IOCTaBICHHOM
3aJlauu;

C TMOMOINIBIO yUYUTENS BbIOMpATh CHOCOO pElIeHUs MaTeMaTHUYeCKOW 3ajlayu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

NPUMEHITh M TMPeoO0pa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJE pELICHUS
MaTeMaTUYECKUX 3a]1a4;

YCTaHABJIMBATh UCKOMOE U JJAHHOE MPU PEIICHUH MaTEMaTHUUECKOM 3a/1auu;

MOHUMAaTh W WHTEPHPETHPOBATH MHPOPMAIHMIO PA3IMYHBIX BUIOB W (HopMm
MPEICTABIICHHUS;

WJUTIOCTPUPOBATH peliaeMble 3a/1auu rpad)uueCKuMU CXEMaMu;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKUE CPEJICTBA HAMISIIHOCTH (Tpadukwy,
IuarpaMMbl, TaOJUIBI, CXEMbl W Jp.) JUISl WUTIOCTPAIMH, WHTEPIIpETAINH,
apryMeHTaIuH.

OBiajeHue  YHUBEPCAJIbHBIMH  Y4eOHbIMH  KOMMYHUKATHBHBIMH
AEeCTBUAMM:

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO W COBMECTHYIO JEATEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMHU B MIPOIIECCE PEIICHUS 3a/ay;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIUE CLIOCOOBI pabOoThI, paboTaTh B IPYIIIE:
HaxOJUTh 0O0Ilee pelleHre W pa3peniaTh KOHPIUKTHI Ha OCHOBE COTJIACOBAHMS
Mo3UIMKH W yd€ra  MHTEPECOB;  CAymarh  napTHEpa;  (HOpMyIupoBaTh,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

MIPOTHO3WUPOBATh BO3HWKHOBCHHE KOH(IMKTOB TPH HAIWYUU Pa3HBIX TOUCK
3peHUs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE y4dé€Ta MHTEPECOB W TMO3UIMHA BCEX
YYaCTHUKOB;

apryMEHTHPOBAaTh CBOIO TMO3MIMI0 U KOOPJIUHHPOBATH €€ C MO3ULMSIMU
napTHEPOB B COTPYIHUYECTBE TPHU BHIPAOOTKE OOIIEro pemieHdus B COBMECTHOMU
NEATEIIbHOCTH;



BBITIOJIHSTh CBOIO 4acTh pabOThI, JOCTHTaTh KAadyeCTBEHHOTO pE3yJbTara U
KOOPAWUHUPOBATh CBOU JIEUCTBUS C IPYTMMH YJIEHAMH KOMaH/IbI;

OILICHMBATh KaYy€CTBO CBOETO BKJIaJa B OOLIUI TTPOTYKT.

OBJaeHne YHUBEPCAIbHBIMYU YUeOHBIMH PeryJsSTUBHBIMHU ACHCTBUAMM:

CTaBUTh LIE€NH, BHIOMpATh U CO3/1aBaTh QJITOPUTMBI JUISI PEIICHUS YYEOHBIX
MaTEeMaTUYECKUX MpoOIieM;

IJJAHUPOBATh M OCYLIECTBIIATH JIEATENBHOCTh, HAMPABICHHYIO Ha PEILICHHE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKTepa.

dbopMyIMpOBaTh W YACPKUBATh YyUEOHYIO 3aJady, COCTAaBJIATh IUIAH W
MOCJIEI0BATEIBHOCTD JICHCTBUM;

OCYIIECTBIIATH KOHTPOJIb TI0 00pa3Ily U BHOCUTHh HEOOXOAMMBbIE KOPPEKTUBHI;

KOHTPOJMPOBATh MPOIECC U  pe3ylbTaT ydyeOHOW  MaTeMaTH4eCKOM
NEATENbHOCTH;

aJIcKBaTHO OIIEHWBATHh MPABWIBHOCTh WM OIIMOOYHOCTH  BBITIOJIHEHHUS
yueOHOM 3amauu, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

CIMYaTh CIOCO0 JNEWUCTBUS U €ro Pe3ysIbTaT C 3aJaHHBIM JTAJOHOM C IIEJIBIO
oOHapy>KeHMsI OTKIIOHEHUH M OTIMYHM OT ITAJIOHA.

IPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPHU PEIICHUH Y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOYEeMbIil pe3ysbTat
NEATEeIbHOCTU, ONPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
JanbHeuen padoTsl,

PEryJMpoBaTh CIOCOO BBIPAKEHUS SMOLIUM.

[IpenmeTHble  pe3ynbrarbl  OCBOCHMSI  MPOrpaMMbl [0  MaTeMaTHKE
MIPENCTABIICHBI TI0 ToAaM OOYYEHHUsS B paMKax OTICIBbHBIX YUEOHBIX KypcOB: B 5—6
KJlaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Anredpay, «[eomerpus»,
«BepoATHOCTb U CTaTUCTUKA.



PABOYASA [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKA». 5-6
KJIACCBI

Hean n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O00ydarommxcsi ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSA3M MaTEeMATUKHU U OKPYKAOIIETO0 MUPA;

* (popmupoBaHHe (QYHKIHOHAJIBHON MareMaTHYeCKOM TIpaMOTHOCTH: YMEHUS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEPKAHUSA Kypca MaTeMaTukhn B S5—6 Kiaccax -—
apupMeTnyecKas 1 TeOMETPUUECKas, KOTOPbIE pa3BUBAIOTCS MapalIEIbHO, KaX/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTHMKOW, OJTHAKO, HE HE3aBUCHMO OJIHA OT JIPYroii, a B
TECHOM KOHTAKT€ W B3aUMOJCHUCTBUHU. TaKkKe B Kypce NMPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTaTUCTHKU.

W3yuenue apudmernyeckoro maTepuaiga HAUMHAETCS CO CUCTEMaTH3aluu U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YMCJAX, MOJYYECHHBIX B HadaJbHOW 1IKoie. Ilpn
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM U (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH C OOy4YEHHEM MPOCTEHIINM NpuéMaM MPUKHIKU U OLEHKU Pe3ylIbTaToOB
BBIYMCIICHUN. M3ydeHue HaTypajabHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMU MTOHATHSIMU TEOPUH AECITUMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATanm B OCBOCHHMM APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUECHUIO JECATUYHBIX IPOOei, YTO LEIecO00pa3HO
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJAa IpaBWJIa JEHUCTBHUM C
JIECITUUHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUS JEHCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JACCSITUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucronb3oBanuu. K 6 kimaccy OTHeECEH BTOpOW dTall B M3YYCHHH ApoOeH, Tjie
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOEHUE  HOBBIX  BBIYUCIUTEIBHBIX  AITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYKMCIICHU, B TOM YKCJI€ 3HAYEHUI BBIPAKEHUM, COJEPIKAIUX U OOBIKHOBEHHbIE, U



JeCSITHUYHbIE APOOU, YCTAHOBIECHUE CBA3CH MEXIy HHMH, PAaCCMOTPEHHE MPHUEMOB
pelieHus 3aja4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C ITOHITHEM
IIPOLICHTA.

OCo0eHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)X€ MOTYT pacCMaTpUBaTbCi B HECKOJIBKO JTanoB. B 6 kiacce B
Hayayle U3y4deHHs: TeMbl «lloJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIAMH
IIPOUCXOJUT HA OCHOBE COAEPMATEIBHOIO MOAXO0JAa. JTO MO3BOJSET HA JOCTYIHOM
YPOBHE ITO3HAKOMHUTBH YYAIIUXCS NPAKTHYECKH CO BCEMHM OCHOBHBIMHM MOHSATHSMMU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETUIECKUX
neictBuid. M3ydeHue palMOHAIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
IIPOJIOJKEHO B Kypce anreOpsl 7 Kilacca, 4TO CTAHET CIEAYIOIIUM IPOXO0JI0OM BCEX
NPUHLUIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JeleHue TpPYAHOCTEH obserdaer
BOCIPUATHE MaTepuaya, a paclpeiesieHue BO BPEMEHHM CIOCOOCTBYET MPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElIeHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKd, Ha paboTy U
ITPOU3BOJIUTENIBHOCTh, HA MPOLEHTBI, Ha OTHOLIEHUS W mpomnopuuu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C MpUEMAMM pelIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MH(pOpMALMEN, IpencTaBlieHHON B (opme TadJuIl
WJIY JUArPaMM.

B ®epepanbHoilt paboyeidt mporpamMme MpeayCMOTpPEeHO (HOpMUpPOBaHUE
MPOIEIEBTUUECKUX aNreOpandecKux npeacTaBieHnid. bykBa Kkak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro IJs 3amucH OOLIMX
YTBEPXKACHUM W TOpejIokKeHU, (opMysn, B YaCTHOCTH JJIi  BBIYUCICHHS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HampaBJICHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHUH. OTO BaXHBIH 3Tal B U3YYCHHUH
F€OMETPUHU, KOTOPBIM OCYIIECTBISETCS HA HAIVISAHO-IPAKTUYECKOM  YPOBHE,
ONMpaeTcd Ha HarsIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS NMPAKTUYECKON IEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromyecs 3HAKOMSTCS C T€OMETPUYECKHMMHM (UIypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoOCTeiline cBoiicTBa. B
MpoLecce U3yYeHUsl HarjsAHONW T€OMEeTpUN 3HaHUs, OJyYeHHbIe 00yUJaloluMuUcs B
Ha4yaJbHOM LIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.



MecTo yueOHOro Kypca B y4eOHOM IJIAHE

CorynacHo y4yeOHOMY IUIaHy B 5—6 Kjaccax H3Yy4yaeTcsi WMHTErPUPOBAHHBIN
npeamer «MareMaTuka», KOTOpPBIM BKIIOYAaeT apU(PMETUUYECKHd Marepuanl Hu
HaIJSIIHYI0O TEOMETPHIO, a TaKKe MPONEAEBTUUYECKUE CBEACHHUS U3 alreOpsl,
AJIEMEHTHI JIOTUKH U Hayaja ONMCaTeIbHON CTATUCTUKH.

o B 5 KJlaccax - 6 yueOHBIX 4acoB B HEZIEIIO
o B 6 KJ1accax - 5 yueOHBIX 4acOB B HEJIEIIO

COLEP)XAHUE YUYEBHOI'O KYPCA «MATEMATHUKA»
S KUIACC

HarypajbHble 4nciia v HYJIb

HatypaneHoe uwncno. Psa nHarypanbabix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YUCTIOBOI) MPSIMOil.

[lo3unMoHHass cuctemMa CcUHUCIeHHs. *PuMckas Hymepamnuss Kak [puMep
HETIO3UIMOHHOM CUCTEMBI CUNCIEHUS ™}, JleCATUUHAs CUCTEMA CUMCIICHUS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHHE HATYpAJIbHBIX YHCENl C HYJIEM.
Crnioco6s1 cpaBHeHMsI. OKpyTeHNE HaTypalbHbIX YUCEIL.

CnoxeHre HaTypalIbHBIX YHCEN; CBOMCTBO HYJS IPH CIOKEHUU. BbruutaHue
KaK JeiicTBUe, OOpaTHOE CIOXKEHUIO. YMHOKEHUE HaTypajbHBIX YHCEJ; CBOWCTBA
HYJIA U €IMHULIBI IPU YMHOXKEHUH. [leneHue Kak neicTBue, 0OpaTHOE YMHOKEHHUIO.
KomrioHenTsl  neucTBuM, CBs3b  Mexkay Humu. [IpoBepka  pesyibrara
apupMeTnyeckoro neuctBus. llepeMecTUTENbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI W YMHOXKEHHUS, *PpacHpeieIUTeIbHOE CBOMCTBO (3aKOH)
YMHOXKECHHS ™.

Hcnonb3zoBanue OykB 11 0003HAUEHUS HEM3BECTHOIO KOMIIOHEHTA U 3alllCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

*JlenuTeny M KpaTHbIE 4YMCHa™, pas3lioKeHHWEe Ha MHOxuTend. IIpocteie u
coctaBHbIe uncia. *IIpu3naku genmumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTeJeM. 3alKCh YHCIA B BHUAE CYMMBI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBplYMCIICEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJIHEHUsS  JeuWcTBui.  Mcnonp3oBaHWe  NMpU  BBIUKUCIEHUAX
NEPEMECTUTENBHOIO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOKEHMUS,
*pacrpeaeuTeaIbHOr0 CBOMCTBA YMHOKEHUA ™.

podu

[IpencraBienrie o Jpobu Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmemanHas Jpoob;
MPEACTABICHUE CMEIIAHHON JpoOM B BUJE HENPABWIBHOW APOOM U BBIACICHUE
LEJIOM YacTU 4YMciia U3 HempaBWibHOWM apoou. M3o00paxenue npoOeld TOUkamMu Ha
qucaoBoi npsiMoit. OcHOBHOE cBOMCTBO Apoou. *Coxkparenue apooei. [Ipuseaenue

! BHGCL Hu gajice * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



Apobu K HOBOMY 3HaMeHartemnto™. CpaBHEHHE JPOOEil.

CrnoxxeHre M BblYUTaHUE IpoOed. YMHOXKEHUE U JelieHue aApo0eil; B3auMHO-
obpatHbie 1podu. *HaxokaeHre 4acTH 11eJ10r0 U IeJI0T0 0 €ro 4acTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOM. M300pakeHne MeCATHYHBIX APOOEH TOUKaMU Ha YUCIIOBOUM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckue JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUIHBIX APOOCT™.

Pemenue TekCcTOBBIX 32124

Pemenne TekCTOBBIX 3adauy  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amad nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcrnonb30BaHue MPU pELIEHUU 33124 TAOJIUI] U CXEM.

Pemenue 3amay, coiepkalmux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; LIEHA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHNUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUSA, BPEMEHH, CKOpOoCTU. CBs3b MEXAY €AMHHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMmasi,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIN, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpe3ka, METPUYECKUE €AMHUIIBI JUIMHBL. J[JTuHA JOMaHOW, EpUMETp
MHOTOyTOJIbHUKA. 3MEpeHre U MOCTPOEHKE YIII0B C MOMOUIBIO TPAHCIOPTHUPA.

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE PUTYP™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KoH(urypanuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare™. VMcnonbp3oBaHue CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajApaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucjie (Guryp, m300pak€HHBIX Ha KieT4aTod Oymare.
Enunuiibl n3mepenus mioniaau.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJbHBII
rapasuieIenuIie, KyO, MHOTOTPAHHUKH. N3obpaxkenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOIPAHHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™.

*O0BEM MPSAMOYTOJBHOrO Mapajuienenunena, kyda. EIuHUIBl u3MepeHus
o0BEMa™,

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, OPSAOK ACUCTBUI, UCHOJb30BaHUe CKOOOK. Mcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEILHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U



YMHOXKEHHS,  *paclpeleNUTeIbHOr0  CBOMCTBA  yMHOXEHHS.*  OKpyIJeHHe
HATypAJIbHBIX YUCET.

Jlenutenu W KpaTHbIe YKclia; *HAUOOJIBIINI OOLIUI AeNUTEIh U HauMEHbIIee
oO1ee kpaTHoe. [lenMMocTh CyMMBI U pou3BeieHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U ynopsiiounBaHue ApooOeil. PelieHue 3amay Ha HAXOXKIEHUE YacTU OT
LEJ0oro M WLEeJoro mo ero 4vacth. JIpoOHOoe 4YuClIO Kak pe3yJpTaT JeJICHHUS.
[IpencraBnenne aecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npe/cTaBiICHUs] OOBIKHOBEHHOM NpoOM B BUJIE AeCATUYHOU. JlecaTuunbie IpoOH u
MeTpuuecKas cucrtema mep. ApudMeTHUeCKHe NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

OtHoweHue. JleneHue B AaHHOM OTHOUIEeHMHM. *Macmra®*, mpomnopius.
[IprMeHeHre TPONOPLHI PH PEIICHUH 3a1a4.

[TonsiTne poueHTa. BerauciieHne nporeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
IpPOLEHTY. BblpaxeHHe MPOLEHTOB NECATUYHBIMHU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpa’keHre OTHOIIEHUS BEJIMYMH B IIPOLIEHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble uMcna. Llenble uncna. *Moayne uucina,
reoMeTpuyeckas HHTepHnpeTanus Monayis uyucna™. HM3o0paxeHue uucen Ha
KOOPJIMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKHE JIEUCTBHS C TIOJOXXHUTEIbHBIMU H
OTpULIATEIbHBIMHU YHUCIIAMU.

[IpsiMmoyroJibHasi cucTeMa KOOpJAMHAT Ha IUIOocKocTH. KoopauHaTsl TOUKM Ha
IJIOCKOCTH, adciucca u opauHara. [loctpoenne Toyek U Guryp Ha KOOpPAMHATHOM
MIJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBeHHBIE BBIPAKEHUS M UHCIOBBIC
MOJICTAaHOBKU.* DByKBEHHbIE pPABEHCTBA, HAXOXJIECHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHHUKA, KBajJpaTa, *00béma
napajuiesenuneaa u kyoa*.

PemieHne TekCcTOBBIX 33124

Pemenne TekCcTOBBIX 3adady  apu(METUUYECKUM crocodboM. *Pemienue
JIOTUYECKUX 3a]ay. Pemienne 3a1ad nepedopoM BCeX BO3MOKHBIX BAPUAHTOB.™

Pemenne 3amay, coaepXaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTENBHOCTb,
BpeMs, 00bEM palboThl. EQuHUIBI M3MEpEeHHus: MacChl, CTOMMOCTH; PACCTOSIHMUS,
BpeMEHHU, CKOPOCTU. CBSA3b MEX]y €IMHUIIAMHU U3MEPEHUS KAKI0M BETUUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pPEIIeHHe OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBneHue OyKBEHHBIX BBIPaXXEHHI 10 YCIOBHIO 3a4a4n™.

[IpencraBieHne AaHHBIX C TMOMOLIbI0 Tabnui W guarpamm. CronOyaTbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. YTEHHE KPYTOBBIX IHarpamm.



Harasanas reomerpus

Harnsgnele npencrtaBieHuss o (uUrypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYT'OJIbHHMK, YETBIPEXYTOJBHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHWE JABYX NpPSIMbIX Ha IJIOCKOCTH, HapaslieibHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSIMOM; JIMHA MapIIpyTa Ha KBaJpaTHON CETKeE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJBbHUKOB. [IpAMOYroIbHUK, KBaJapaT: HUCIOIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomMeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IIUPKYJS, JIMHEHKH, YroJIbHHWKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha KieTyaron Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miowaau. [pubmmwkénnoe naMepenue miouaau Guryp, B TOM YUCie Ha
KkBajgpaTHOM ceTke.* [lpubmmkEéHHOE H3MEpeHHE JUIMHBI OKPY)KHOCTH, ILJIOLIAAN
Kpyra*.

*CumMeTpus: LIEHTpalibHasA, OceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsagnele MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajienenunesn, KyO, NOpu3Ma, NUpaMHAa, KOHYC, LWJIMHIp, Map W cdepa.
N300paxkeHre npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pazBEPTOK MHOTOTPaHHUKOB,
uuiauHApa U koHyca. Co3maHue Mojenedl MpOCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U Jp.).

[Tonarue oO0BEMaA; eaUHUIBI U3MEpeHUsT 00bémMa. OO0BEM MPAMOYTOJBHOTO
napajienenumneaa, kyoa*.

[INTAHAPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMEBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHpOBAaTECS B TOHATHSAX M ONEPUPOBaTh Ha 0a30BOM YpPOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpaJIbHBIMA YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH IPOOSMH.

CpaBHMBaTh W yNOPSAAOYMBATH HATypaJbHbIE 4YHWCJIA, CpaBHUBATh B
MIPOCTEUIITNX CITydasiXx OOBIKHOBEHHBIE JPOOH, IECITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMUCIOBOM)  OpsIMOMl  C
COOTBETCTBYIOIIMM €W YHCIOM M H300pakaTh HATypaJbHBIE YHCIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BeimonHATh  apudMeTHUECKUE JEHCTBUS C HATYPAIbHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSMU B MIPOCTEUIIINX CITydasiX.

BEITIOTHATE MPOBEPKY, MPUKUAKY PE3yIbTaTa BEIYUCICHUH.

OxpyrasaTh HATypadbHBIC YHCTIA.



PemeHne TeKCcTOBBIX 3a/1a4

Pemate TekcTOBBIE 3a7auM apU(METUYECKUM CIOCOOOM U C MOMOIIBIO
OpraHU30BaHHOTO KOHEYHOIo Iepedopa BCEX BO3MOXHBIX BapHaHTOB (MpuU
HEO0OXOIUMOCTH C HAPABJISIIOIICH MTOMOIIBIO).

Pemate 3amauu, cojaepkaliyie 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEM$, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTD (TIp1 HEOOXOUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PELICHUU
3a/1ay.

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMH W3MEPEHUS: 1IEHBI, MACChI; PaCCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHM €IWHUIIBI BEJIMYUHBI 4Yepe3 Japyrue (mpu
HEOOXOMMOCTH C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats wH(OpMaIMio, TPEACTABICHHYIO B Tabnuile, Ha CTOI0YATOMN
auarpaMMe, HHTEpPIPETUPOBATH IPEICTABICHHbBIE JIaHHbBIE, UCIOJIb30BaTh JAHHBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCA F€OMETPUUYECKUMU MOHATHUSAMU: TOYKA, MpsAMasi, OTPE30K, JIyY,
yIOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTIOYTOJIbHUKAMH: YIoJI, BEpIlUHA,
CTOpPOHA, TUAaroHajb; C OKPY>KHOCTBIO: PauyC, TUaAMETP, LICHTP.

N3o00paxkath H3ydeHHBIE TreoMeTpuuYeckue (Urypbl Ha HEJIWHOBAHHOU U
KJIETYATOM Oymare ¢ MOMOIIbIO IUPKYJIS U JTUHEUKH (TTOCJIE COBMECTHOTO aHAJIN3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [IJIMHBI; CTPOUTHh OKPYKHOCTh 3aJIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIOB MPSIMOYTOJIbHUKA, KBaApara sl UX
MIOCTPOCHUSI, BBIYUCIIEHUS IUIONIAAN U TIEPUMETPA.

Beruucnsates mepuMmeTp H  IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTyp,
COCTABJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4YHCIEe (GUTYp, HU300pKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMH METPUUYECKUMH €IMHUIIAMU WU3MEPEHUS JIJIMHBI,
TJIOIIA/IN; BBIPAXKaTh OJHU €IMHUIIBI BEJIMUYUHBI Yepe3 Apyrue (mpu HeOOXOIUMOCTH
C OTIOPOM Ha CIPABOUYHYIO UH(POPMAITHUIO).

Pacno3naBath  mapajuienemnumnen, KyO, HCIOJb30BaTh  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS Mapalljiesenumea, Kyoa.

Breruncnare 00bEM Ky0Oa, Mmapasienenumnena mo 3aJaHHbIM H3MEpPEeHHSIM (C
OTIOpPOM HAa AJITOPUTM Yy4EOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
o00BéMa.

Pemiath HecOXXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTyausaX (MIpU HEOOXOIUMOCTH C BU3YaJIbHOM OMOpPOi).



6 KIIACC

Yucaa v BBIYMCICHUA

OpueHTHpOBaTbCSI B TOHATHSX M ONEpUPOBATh Ha 0a30BOM YPOBHE
TEpPMHUHAMU, CBSI3aHHBIMHU C PA3JIMYHBIMU BUJAMH YHCE]I U CIIOCOOAMU MX 3allucCH,
MePEXOAUTH (€CIIM ATO BO3MOKHO) OT OJTHOM (DOPMBI 3aMKMCH YHCIIa K IPYTOM.

CpaBHUBaTh M YHOPSIOYHMBATH IIEJIBIE YHMCIIA, OOBIKHOBEHHBIC M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoHITh apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JPOOSIMH, TTOTOKUTEITHHBIMA U OTPHUIIATESILHBIMU
YU CIIAMHU.

BrIuncnaTh 3HAaUEHUS YUCITOBBIX BBIPAKEHUN, BBIMOJIHATH IPUKUIKY U OLIEHKY
pe3yibTaTa BBIUYMCICHUMN; BBINOJIHATH MPEOOpPa3OBaHUs YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apr(PMETHUCCKUX JACHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM U U300pa)xaTh YKCJIa TOYKAMU Ha KOOPJUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucia.

CoOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOpAWMHATAMU
3TON TOYKH.

OKpyrJisITh 1LI€JIbIE 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsoBbie 1 OyKBEHHbIE BHIPAKEHUS

OpueHTUpOBaThCS B TMOHATUSX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
TEpPMUHAMH, CBSI3AHHBIMU C 3aMKMCHhI0 CTETEHW YHCIIA, HAXOAUTHh KBaApaT U KyO
YuCiaa, BBIYUCIATH 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKECHHM, COJEpIKALIUX
CTEIICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPON Ha
QITOPUTM TMPABUJIA), PACKIIAIBIBATH HATYpATbHBIC YUCIIA HA POCTHIE MHOXKHUTEIIH.

*Tlonp30BaThCS MAcCIITAOOM™, COCTABIISITh IMTPOTIOPIIMUA U OTHOIIICHUS.

Hcnonb3oBaTh OyKBBI AJi1 0003HAYEHUS YMCEI MPU 3alKUCU MATEMATHYECKUX
BBIPQXKEHUM, HAXOJAUTh 3HAuCHUS OYKBEHHBIX  BBIPAKECHUH,  OCYIIECTBIISSA
HE0OXOJMMbIE MOACTAHOBKM M IpeoO0pa3oBaHus (C OMOPOM Ha alrOpUTM Yy4eOHBIX
TEUCTBUM ).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7aud apU(PMETUUECKUM CIIOCOOOM C
ONOPO¥ Ha BONPOCHBIN IJIAH.

Pematp IIPOCTEUILINE 3a71a4u, CBsI3aHHBIC c OTHOILLIEHUEM,
MPONOPLHHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33a/1aud Ha
JIpOOH U MPOIEHTHI.

Pemiats 3amauu, cojepKallle 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMsl, paccTosiHue, 1EHA, KOJIMYECTBO, CTOUMOCTb;
MIPOU3BOIMTEIILHOCTh, BpeMs, 00bEMa pabOThl, HCMOIB3YS apuDMETHUECKHUE
NEUCTBUS,  OIEHKY, TMPUKUIKY;  TOJb30BaThCS  €AUMHUIIAMH  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYMH.



CocTaBnsaTh OyKBEHHBIE BRIPAKCHUS IO YCIOBHIO 33/1a4U MOCJIE COBMECTHOTO
aHau3a.

W3Bnekats uHGOpMAIUIO, TPEACTABICHHYIO B Ta0iMIlax, Ha JIMHEHHOH,
CTOJIOYATOM WJIM KPYrOBOM JuarpaMmax, WHTEPHPETUPOBATH MpEACTaBICHHBIC
JIAHHBIE; UCIIOJIb30BATh JAHHBIC [IPU PEIIEHUU 3aa4.

[IpencraBnsaTs UHGOPMAITUIO C MOMOIIBIO TAOJUII, JIUHEHHON W CTOJIOUYATOM
JarpamMm.

Harasinnas reomerpusi

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOWIETO MHUpPA, HUMEIOUNX (HopMmy
M3YUYCHHBIX TE€OMETPUUYECKUX IUIOCKUX M TPOCTPAHCTBEHHBIX (PUTYp, MpPUMEpHI
PaBHBIX U CHMMETPUYIHBIX (QUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
W KiIeryaTod Oymare W3y4YeHHBIC IUIOCKHE TeOMETpUudYeckne QUrypel W
KOH(UTypallui, CHMMETPUYHbBIEC (DUTYPHI.

Nmerp mnpenctaBieHUE O TEOMETPUYECKUX TOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTe BETUYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCTIOPTUPA, CTPOUTD
yIIIbl 3aJaHHOM BEJIMYMHBI, MOJIB30BATHCS IMPU PEIICHUU 3a7ad IpaJayCHOW Mepoi
YTJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBINA, MPAMOM, Pa3BEPHYTHIN U TYIION yTJIbI.

Beluncnare MIMHY JOMaHOM, NEPUMETP MHOTOYrOJIbHUKA, MOJIb30BATHCS
€MHULIAMH U3MEPEHUS JUIMHBI, BRIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI Yepe3
Ipyrue.

HaxoauTk, UCTIONB3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY JIBYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, VIMHY MTyTH HA KBAJPaTHOM CETKeE.

Beruucnares  miomans  (GUryp, COCTAaBJICHHBIX U3  MPSIMOYTOJIBHUKOB,
WCIIOJIB30BaTh pa30MEHNe Ha MPSIMOYTOJIbHUKH, HAa paBHbIE (PUTYpPHI, JOCTPAUBAHUE
10 MPSAMOYTOJIbBHUKA; MOJb30BaThCSI OCHOBHBIMHM €IMHUIIAMU WU3MEPEHUS IUIOIIA/IH;
BBIPAXKATh OJHHU EIUHUIBI U3MEPEHUS TIJIOMIAIU Yyepe3 Apyrue (mpu HeoOX0UMMOCTH
C OTIOPOIi Ha CITPABOYHYIO0 HH(POPMAIIHIO).

Pacro3naBaTh Ha MOJAENAX M H300pPKEHUSIX TUPAMHUAY, KOHYC, MMJIMHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenune/I.

Boraucisate 00b€M MpSIMOYTOJBLHOTO Tapajuiesenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMHU €IMHUIIAMU U3MEPEHUsI 00BbEMA; BbIpaXaTh OJIHU €AUHUIIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoil Ha CPaBOYHYIO HHPOPMAITHIO).

Pemiath HecloOXHBIE 3a7a4l Ha HAXOXKJICHHE TEOMETPUUECKUX BEJIUYUH B
MPAKTUYECKUX CUTYAUSAX (TP HEOOXOIMMOCTH C BU3YaIbHOM OMOPOH).

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBbI
Henn n3yyeHust yueOHOro Kypca

AnreOpa sBISE€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOM IITKOJIBI: OHA
obecrieynBaeT HM3y4eHUE JPYTUX ITUCHUUIUIMH, KaK €CTeCTBEHHOHAY4YHOrO, TaK H
T'YMaHUTAPHOTO LUKJIOB, €€ OCBOCHUE HEOOXOIUMO ISl TIPOIOJKEHHUST 00pa30BaHUs



U B MOBCEIHEBHOW *U3HU. Pa3Butne y oOyyaronmmxcs Hay4HbIX MPEICTaBICHUNA O
IPOUCXOKIECHUN

U CYUIHOCTH ajreOpanyeckux aOCTpakivii, crnocobe OTpa’keHUs MaTeMaTHYeCKOU
HAyKOW SIBIEHUW U MPOIIECCOB B MPHUPOJE U OOIIECTBE, POJM MATEMATHYECKOTO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI U KAYECTB MBIILJICHUS, HEOOXOIUMBIX VISl aJlaliTallid B
COBpeMeHHOM IH(poBOoM obOmiecTBe. M3ydeHnne aireOpbl e€CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTUE  yMEHHA  HaOMO4aTh,  CpPaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJBI, (OPMYIUPOBATH
yrBepxkaeHus. OcBoeHHE Kypca anreOpbl 0OecreyuBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUST OOYy4YaroUIMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M WHIYKTHUBHBIC
paccyxaeHus, 0000IIeHHe M KOHKPETH3alhio, aOCTparupoBaHHE U aHAJOTHIO.
OOyuenue anrebpe mpeAnosaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHOU
JESTEIbBHOCTH ~ OOyYaroIMXCsl, IO03TOMY CaMOCTOSITEIbHOE pelIeHuEe 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCS peaju3aluedl J1eATeIbHOCTHOrO IpPHUHLHUIA
o0yueHus.

B crpykrype mnporpamMmbl ydeOHOro Kypca «Airedpa» OCHOBHOM IIKOJIbI
OCHOBHOE€ MECTO 3aHHUMAIOT COJEPKATEIBHO-METOANYECKHE JuHUU: «Yucna wu
BBIYHMCIICHUSY; «ANTeOpanvyecKkue BBIPAKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkuun». Kaxkaas u3 3TuX coJepxKaTeIbHO-METOAUYECKUX JIMHUM pa3BUBACTCA HA
MPOTSHKEHUH TPEX JIET M3YyYEHHsI Kypca, €CTECTBEHHBIM O0pa3oM MepervieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B Xone m3yueHus Kypca oO0ydaromuMmes
IIPUXOJIUTCS. JIOTUYECKU PaCCyKAaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM LIeNeco00pa3HO BKIIOUHUTHh B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3J/ielbl MATEMAaTUYECKOTO 00pa30BaHusl U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOyYalOUIMMHCS ~ OCHOB  YHHUBEPCAJIBbHOI'O
MaTeMaTU4ecKoro  si3blka. TakuMm  o0pa3oMm, MOXKHO  yTBEpXKHIaTh, 4YTO
COJIEpKATENbHONM M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conepxanue nuHMM «Yucna W BBIYUCIEHUS» CIYKUT OCHOBOW st
JaJIbHEHIIET0 W3Y4YeHHMs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OO0YyYaroluxcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BAThCS alTOPUTMAMU, a
TaK)Ke NPUOOPETEHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX IJIsI TTOBCEAHEBHOM
KU3HU. PazBuTHE NOHATHA O YKCIIE B OCHOBHOM IIIKOJIE CBSA3aHO C PAllMOHAJIBbHBIMA U
MPPALMOHATIBHBIMU YKCIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JEUCTBUTEIHHOM
yucse. 3aBeplICHHE OCBOCHMS YHCIOBOM JIMHUM OTHECEHO K CTApIIEMY 3BEHY
o0111ero oOpa3oBaHusI.

Conepxanue JIByX aareOpanuyecKux JUHUNA — «AJIreOpandecKue BBIPKCHUS
U «YpaBHEHHS M HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAFOIIMXCS
MaTeMaTUYeCKOro ammapara, HEOOXOJMMOTO i peHieHUs 3aJad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJlad. B OCHOBHOI mIKOJE
y4eOHBI MaTepuana TPYNIUPyeTcs BOKPYT pallMOHAIBHBIX BBIpaXeHHH. Anredpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK sI3bIKa ISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MOJIeJIeld, OMUCAHUsl MPOIIECCOB U SIBIIGHUU peaqbHOro Mupa. B 3amaun oOyueHus



anredpe BXOIAT TaKXKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHUS,
HEO0OX0IUMOI0o, B YaCTHOCTH, I OCBOEHHUS Kypca HH()OpPMATHUKH, U OBJAJICHUE
HaBbIKAaMHU JEAYKTUBHBIX paccyxkiaeHui. I[IpeoOpaszoBaHue CHUMBOJIBHBIX (QopM
BHOCUT CBOM crenu(puyeckuid BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxkanve (yHKIMOHATBHO-TpadUUYECKON JIMHUM HAlEJICHO HAa TOJIyYeHHE
IIKOJIbHUKAMHU 3HAHUW O (PYHKIUSAX KaK BaKHEHIIeW MaTeMaTHYeCKONW MOJENH IS
OMHCaHUsI M HUCCIEJOBAHMUS PAa3HO-0Opa3HBIX IMPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmiectBe. M3yueHue 3TOro marepuana CIoCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHUS UCIIOJIb30BATh PAa3IMYHbIC BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKIag B (OpMHUPOBAHUE
MIPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH [IUBUIN3ALNN U KYJIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMY IUIaHy B 7-9 Kiaccax H3ydaeTrcss Y4eOHbI Kypc
«AnreOpa», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Uucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIPAXKECHHS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIIINY.

VY4eOHbIil 171aH HAa U3y4YEHUE aNreOpsbl:

e B 7 Kjaccax- 4 Jaca
e B 8-9 knaccax - 3 yaca

COAEPXAHUE YUYEBHOI'O KYPCA «AJIT'EBPA» (I10 TOAAM OBYUEHNM )
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEpPEXOo] OT OIHON (OPMBI 3amUCU
npobeit k gpyroi. IloHaTne palMOHAJIBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
YHOOpAJOYMBAHUE  PALMOHAJIBHBIX  4HMcel.  ApudMernyeckue  JEUCTBHUS  C
paluMoOHAIBHBIMU 4YMCIaMU. PerieHue 3anay U3 peanbHOM MPAKTUKU HA 4YacTd, HA
TpoOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpelesieHue, MpeodpazoBaHKe
BBIpQ)KEHUI Ha OCHOBE ONPEENICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TpoueHThl, 3aMMch NPOLIEHTOB B BUAE ApOOU U IpoOU B BUJE MpoLEHTOB. Tpu
OCHOBHBIE 33]1a4 Ha MPOLEHTHI, PEIICHNE 3a/1a49 U3 PEalbHON IMPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, pa3JIOKEHUE HAa  MHOYKUTEIU
HaTypaJbHbIX YUCE.

PeanpHble  3aBUCMMOCTHM, B TOM  4HcCiIe TpsMas W oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpEeMEHHOH. JlomycTumeble
3HauYEHUs NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXy BEIMYMHAMHU B BUJE
(dbopmyibl. Beruucnenus no gopmynam.

[TpeobpazoBanue OyKBEHHBIX BBIPAKEHHA, TOXK/IECTBEHHO PaBHBIC BHIPAKEHUS,



npaBwia MpeoOpa3oBaHUsl CyMM M NPOU3BEICHUM, MpPaBUJAa PACKPBITHUS CKOOOK H
NPUBEIEHNS TOJJOOHBIX CIIaraeMbiX.

CBoONiCTBa CTENEHH C HATypaJIbHBIM II0KA3aTEIIEM.

OpHounensl U MHOrowieHsl. CreneHp MHOrowieHa. ClOKEHUE, BBIYMTAHUE,
YMHOXEHHE MHOTOWIEHOB. DOpMyIibl COKpaIIEHHOTO YMHOKEHUS: KBaJlpaT CyMMBI U
KBajJpaT pasHocTu. PopMmysa pa3HOCTH KBaJpaToB. Pa3iiokeHWe MHOTOWIEHOB Ha
MHOKUTEIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YpaBHEHHWs, MpaBWia MpeoOpa3OBaHMs ypaBHEHUS,
PaBHOCWJIBHOCTH YPaBHEHHUI.

JluHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, PEIICHNUE JUHEHHBIX ypaBHEHUI. COCTaBlIEHUE YPaBHEHUM IO YCIOBUIO
3aauu. PenieHne TeKCTOBBIX 33/1a4 C MOMOIIbIO YPABHEHUM.

*JIuHeiiHoe ypaBHEHHE ¢ IBYMs IIEPEMEHHBIME | ero rpaduk 2. CucreMa aByX
JMHEHHBIX YpPAaBHEHMI C JBYMsl II€pEMEHHBIMU. PelieHne cucreM ypaBHEHMM
CrocoO0M NOJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOyHKUUHA

KoopanHara Toukn Ha npsiMoil. UuCIOBBIE MPOMEXYTKH. PaccTosiHue MexIy
JByMSI TOUKaMHU KOOPAUHATHOW MPSMOM.

[IpsimoyronpHast cucremMa koopauHat, ocu OX m Oy. Abcuucca W opauHaTa
TOYKM Ha KOOPJIMHATHOW TuIOCKOCTH. lIpuMepsl rpadukoB, 3aiaHHbBIX (OopMySaMu.
UYreHue rpaMKoOB pealbHbIX 3aBUCUMOCTEM.

[Tonstue pynkuuu. I'paduk dynkuuu. CroiictBa Qpynkumid. Jlunelinast GpyHKIus,
e¢ rpadpuk. I'padpuk pynkumm Yy = Kkx + b. *I'papuueckoe perreHue JTHHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KJIACC

Yucaa v BIYMCICHUSA

KBagpatubeiii kopeHb u3 uyucina. *lloHstue 00 uUppalMOHAIBHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST UppalMOHAIBHBIX yncen™. CBoilcTBa apupmeTHdecKux
KBaJIpaTHBIX KOpPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSM. * JelicTBUTEIbHBIC YnCIa™.

CrerneHb ¢ LeabIM IMOKa3aTeNneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJiredpanyeckue BbIpaKeHUs

KBaapaTHbIil TpEXWIEH; Pa3I0KEHUE KBaAPATHOIO TPEXUIEHA HA MHOKUATEIH.

AnreOpanyeckas npoOb. (OCHOBHOE CBOWCTBO anreOpanmdecko JpoOwu.
CrnoxeHve, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  allreOpaudeckux  JIpoOeil.
PanronanbpHbie BhIpaXKEHUS U MX TPEOOpa3OBAHKE.

YpaBHeHUs U HEPABEHCTBA

KBagparHoe ypaBHeHue, Gpopmyna KOpHEH KBaJpaTHOTrO ypaBHeHUs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJSAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme

2 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



ApOOHO-pAIIIOHATIbHBIE YPAaBHEHUSL.

*T'paduueckas MHTEpHpETALUsl YPaBHEHUN C JBYMsI IEPEMEHHBIMH U CUCTEM
JUHEMHBIX YpaBHEHUM C JABYMs IepeMEHHbIMU™*. IlpuMepsl pemieHus cuctem
HEJIMHEMHBIX YPABHEHU C IBYMS IIEPEMEHHBIMM.

Pemenne TekCcTOBBIX 3aja4 alredpandeckum crocoooMm.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM IIEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢pynkuu. O61aCTh ONPENEICHNUs 1 MHOXKECTBO 3HAUCHUN (DYHKIINU.
Crioco0bl 3a1anust GyHKITHI.

I'paduk ¢dynkumu. Urtenune cBoiicTB QyHkimu mo e€ rpaduky. [Ipumepst
rpadukoB QyHKINN, OTpasKaIOIIUX PEabHbBIE MPOIIECCHI.

@DyHKIMY, ONHUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI MpPONOPIMOHATILHBIC

K
3aBUCHUMOCTH, uX rpaduku. @ynkmam Yy = X2, y = X3, y = 4/x, y= -

*T'pacdrueckoe pelieHue ypaBHEHUN U CUCTEM YpaBHEHUN™.

9 KJIACC

Yuciaa v BIYMCICHUSA

PanmonaneHple 4Kcna, *HppalMOHATbHBIE YUCIA, KOHEUHbIE U OECKOHEUYHBIE
JeCsITUUHBIE poOu. MHOXKECTBO NEWCTBUTENbHBIX YHUCEN; AEHCTBUTEIbHBIE UYMCIIA
KaKk OECKOHEUYHbIE JECATHUYHbIE ApoOU. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEKIY
MHOKE€CTBOM JICCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHEHHE  JCHCTBUTENBHBIX  YHCEN, apU(METUYECKHE JACUCTBUS C
JNEHUCTBUTEIBLHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpa, MJIMTEIBHOCTh MPOLECCOB B
OKPY’KAIOIEM MUPE.

[Tpubnnk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyriieHue
yucen. [Ipuknaka v o1eHKa pe3yabTaToOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUI, CBOISIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHenue. *IlpumMepsl pelieHUs ypaBHEHUN TPEThEH U YETBEPTOM
CTereHel pa3ioKeHneM Ha MHOKUTENN ™.

Pemenne npoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHue C JBYMsl NEpEMEHHbIMU M ero rpaduk. PemeHue cuctem IByx
JIMHENHBIX YPAaBHEHUM C ABYMs NEPEMEHHBbIMU. PellieHue cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem



JUHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHOW. KBaaparHele HEpaBeHCTBA.
I'paduyeckass uHTEpHpeTalusi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMH.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. IlapabGona, KoopauHaThI
BEPILUHBI 1apadoJibl, OCb CUMMETPHUH 11apadOoIbl.

I'paduxu QyHKIMIL: y = kx, y = kx + b, y = X%,
y = Vx, ¥y = SI/II/IX CBONCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U NIPOTrPEeCCUM

[loHaTrie 4YKCIOBOM MOCIENOBATEIBHOCTH. 3aJaHue IOCJeI0BaTeIbHOCTH
pPEKyppEeHTHOH opMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckas u TeoMmeTpuyeckas mnporpeccuu. Dopmynsl N-To dYieHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

*N300pakeHre 4WICHOB apU(PMETHYECKONM M TEeOMETPUUYECKOW MPOrpecCHii
TOYKAaMH HAa KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIM M SKCIIOHEHUHMAIBHBIA POCT.
Cno>xHbIe TPOLIEHTHI™.

TIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEH PABOYEN
I[TPOI' PAMMBI KYPCA «AJITEBPA»

7 KJIACC

Yucaa v BBIYMCICHUA

BbinonHsATh, codeTras yCTHbIE M NHCbMEHHBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAIILHBIMU YHCIIAMH.

HaxoauTh 3HaYyeHWs YHUCIIOBBIX BBIPAXKEHUN; NPUMEHATh pa3HOOOpa3HbIE
CoCcOObl M MPUEMBI BBIYMCICHHS] 3HAUYEHUW APOOHBIX BBIPAKEHUH, COJEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT OmHOM (OpMBI 3amuicu 4Mcend K Ipyroil (IpeoOpazoBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTM B OECKOHEYHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YIOPAI0YMBAThH PALIMOHATIBHBIE YUCIIA.

OKpyrJIsTh YnCaa.

BpINONHATE IPUKUAKY M OLEHKY pe3yJbTara BbIUUCICHUN, OLICHKY 3HAYEHUM
YU CJIOBBIX BBIPAKECHUMU.

BBINTONIHATE JEHCTBHSL CO CTENEHAMM C HAaTypaJbHBIMHM ITOKa3aTessIMH (C
OTIOPOM Ha CIIPaBOYHYIO HH(POPMALHIO).

[IpuMeHsATh NMPU3HAKU AECIUMOCTH, PA3JI0KEHNE Ha MHOXHUTEIHN HATYPAIbHBIX
YHUCEl.

Pemars mnpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBS3aHHbIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUMOHAILHOCTBIO  BEJIMYMH,  NPOLEHTAMU;
MHTEPIIPETUPOBATh PE3YNbTAThl PEIICHUS 33/1a4 ¢ YYETOM OrpaHUYEHUH, CBS3AHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

OpueHTHpOBaTbCSI B TMOHATHSX M ONEPUPOBATH HAa 0a30BOM YPOBHE
anreOpanyecKko TepMUHOJIOTHEN U CUMBOJIMKOM.



Haxonuth 3HaueHuss OYyKBEHHBIX BBIPAKEHUN MpPU 3aJaHHBIX 3HAYECHHSX
NepPEeMEHHBIX.

BoInonHSTh peoOpa3oBaHusi 1EJI0T0 BRIPAXKEHUS B MHOTOYJIEH NMPUBEACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHUEM CKOOOK.

BBITIONHAT yMHOKEHHME OJIHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, MPUMEHATh (POPMYJIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTU (C OMOpoin
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHTENS, TPYIIHUPOBKH CIAracMbIX, MPUMEHEHHS
(hopMyIT COKpAIEHHOTO YMHOKEHUS (C OTOPOH Ha CIIPABOYHYIO HH(POPMAITHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWICHOB AJIs PEIICHUS PA3IUYHbIX 33/1a4 U3
MaTE€MAaTHUKHU, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
npeoOpa3oBaHus BRIpAKECHUH (C OMOPOM Ha CIIPaBOYHYIO HH(OpMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

PemaTte nMHEHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSA IpaBUia
nepexoa OT HCXOJAHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisgeTcs JIn
YHUCJIO KOPHEM YPAaBHEHHSI.

HmeTs mpencraBieHHEe O rpapUuecKHX METOAax MpH PELICHUM JMHEWHBIX
YPaBHEHUH U X CUCTEM.

[lonOupaTe mnpuMepbl Nap YHCEN, SBISIOMIMUXCA PEIICHHEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH IrpavK JUHEHHOTO YPaBHEHUS C IBYMS
MEPEMEHHBIMU; TIOJIB3YSACh PAPUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHS.

PemaTe cucteMbl ABYX JMHEHHBIX YpPABHEHUH C JBYMS MEPEMEHHBIMHU, B TOM
qucie rpaguyecku (¢ Omopoid Ha AITOPUTM YUEOHBIX IEUCTBU).

CocTaBnaTh (1OCJIE COBMECTHOIO aHAJIM3a) M pelaTh JMHEWHOE ypaBHEHUE
WIM CHCTEMY JIMHEWHBIX YPAaBHEHUN IO YCJIOBHUIO 33Jlayd, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [TOJYYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxku. ®yHKUUU

N300pakath Ha KOOPJAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3allChIBATh YKMCIIOBBIE IPOMEXYTKH HA
anre0pandeckoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM;
CTPOUTH TPaPUKH JTUHSHHBIX PyHKIMH. CTpouTh Tpaduk GyHkmu Y = KX + b,

OnuceiBaTh € TNOMOUIBIO (PYHKIIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 aJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1[€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 MpeacTaBiICHUS W aHajdu3a WHGOPMAIINH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALIHIO U3 TPa(UKOB PeaJbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.



8 KUIIACC

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HayallbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuCeN Il CPaBHEHMs, OKPYIJIEHUS W BBIYMCIEHUH; M300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ys MPU HEOOXOAMMOCTH KAJIBKYJISATOP; BBITOIHSITH
npocTeiiire TpeoOpa3oBaHUs BBIPAKEHUN, COACpPXKAIIUX KBAJpaTHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JCCATUYHBIX
npoOeii u creneHelt yucna 10.

AnredOpanveckue BbIPAKEHUS

[IpyMeHATP MOHATHUE CTENEHH C LEJNbIM I0KAa3aTeJIeM, BBINOJHITh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKALUX CTENEHU C IEeJbIM IoKa3aTesneM (C
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAITUH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUs pPALMOHAIBHBIX
BBIPA)KEHHI HAa OCHOBE NpaBWJ JEHCTBUM HAJ MHOTOWIEHAMU U alreOpanyecKUMHU
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh nMpeoOpa3oBaHUs BBIPAKEHUM JI pELIEHUS Pa3IMYHBIX 3a/1ad U3
MAaTEMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp yvHelHbIe, KBaJpaTHbIE YpaBHEHUS (C UCIOJIb30BAaHUEM CIIPABOYHOU
uH(pOpMalli) U palMOHAJIBHBIE YpaBHEHUs, CBOASIIMECS K HHUM, CHUCTEMBI JBYX
YPAaBHEHUM C IBYyMs IIEPEMEHHBIMHU.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPAaBHEHUW M CHUCTEM YPaBHCHUH, B
TOM YHCJIE C MPUMEHEHUEM TpaduuecKuX MpeAcTaBIeHU (ycTaHaBIMBaTh, UMEET JIU
YPaBHEHUE WIM CUCTEMa YPAaBHEHHWW PELICHUS, €CIIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX TCHUCTBUM.

[lepexoguTh OT ciOBECHON (OPMYIMPOBKM 3alauyud K €€ anreOpandyeckoi
MOJENN C TOMOIIBIO COCTABJIEHUS YPABHEHHMS WJIM CHCTEMBl YpPaBHEHUHU,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H MOJIYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHMS], OLICHKH; PELIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBbI; laBaTh TPaPpUUECKYIO
WJUTIOCTPALIIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

OmnepupoBarb Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE MOHITHS M SI3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAuUEHUs); OINpeNessTh 3HaueHHe (YHKIUU IO
3HAYEHUIO apTyMEHTA; ONPeAeNsATh CBOMCTBA (DYHKIUU MO €€ rpauKy.

Crpouts rpaQuKy >aeMeHTapHbIX QyHKIME Buaa , Y = X2,y = X3,y = /x ,

k o o .
Y= =, ONHUCHIBATH CBOWCTBA 4YMUCIOBOM (QyHKIMU 10 €€ Tpaduxy (mpu
X

HEO0OXOMMOCTH C HAIIPABJISIIOIIEH TTOMOIIIBIO).



9 KUIIACC

Yucaa v BBIYMCICHUA

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIBHBIE U UPPALlMOHAJIBHBIC YHCIIA.

BrimmonusaTe apupmMeTnieckue JeiCTBUS ¢ pallMOHAIBHBIME YHCIIAMU, COUeTast
YCTHbIE WM NHUCHbMEHHBIE MPUEMBI, BBIIOJIHATh BBIYUCICHHS C WPPALHOHAIbHBIMU
YU CIIAMU.

HaxoauTe 3HaYeHUs CTENEHEN C LEIbIMU MT0KA3aTEIIMU U KOPHEN; BBIYNUCIIATD
3HAYEHHUS YUCIOBBIX BBIPAKEHUN.

OKpyrasiTe JAEUCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUAKY pPE3YJIbTaTa
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHHUII.

YpaBHeHUs U HEPABEHCTBA

Pemate nMHENHBIE U KBAaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
npocTeiime JpoOHO-pallMOHAIbHBIE YPABHEHHUSL.

Pemate mnpocredmine CHUCTEMBI JABYX JIMHEMHBIX YPaBHEHHUU C JABYMs
IIEPEMEHHBIMU M CHUCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJISIETCS JIMHEWHBIM (110 BU3YyaJIbHOU OMOPE).

Pemate mnpocTedime TEKCTOBBIE 3a/Jayd alreOpanyeckuMm CrocodooM ¢
IIOMOIIBIO COCTABJICHUS YPABHEHUS WM CHCTEMBI JIBYX YPaBHEHHU C JAByMS
IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE HCCICTOBAHUS YPABHEHWM M CUCTEM YPAaBHEHWH, B
TOM YHCJIE C IPUMEHEHHEM T'papuuecKuX NnpeacTaBieHui (yCTaHaBINBAaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.).

Pemarp nuHENHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pelIeHNe HEPaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCHIBATH PELICHUE C IOMOILIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJIpaTHOE HEPABEHCTBO; M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILICHNUN Pa3IUYHbIX 3aa4.

DOyHKIUU

Pacnio3naBaTe (QyHKIMM H3y4yeHHBIX BHUJIOB. IlOKa3pIBaTh CXEMATHUYECKU
pacIoyioKEHUEe Ha KOOPAWHATHOHM IUIOCKOCTH TrpadukoB (GyHKmud Buma: Yy = KX,

k y
y=kx+b,,y=ax®+bx+c,y=xy =+x,y= — B 3aBHCHMOCTH OT 3HAYCHHH

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKITUIA.

Ctpouth W H300paxkaTh CXEMaTUYECKH TpauKy KBaJIpaTUYHBIX (DYHKITHH,
OTKCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacno3naBaTh KBaapaTHuHyl (DYHKLIHIO MO QopMmyse, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOrPEeCCHH

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO MTPOrPECCUU MPHU PA3HBIX
cnoco0ax 3aJaHusl.

BbIMONHATE  BBIYUCIEHUS C  HUCHOJb30BaHMEM GopMyd N-TO  4JeHa
apu(pMETUYECKOH M TEOMETPUUYECKOM MPOTrpeccuid, CyMMbl MEpPBBIX N YiIeHOB (C
OTIOPOM Ha CIPaBOUYHYIO0 UHGOPMAIIUIO).



Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMU TIOCIIEIOBATEIHHOCTSIMU, B TOM
qrcle 3a7aud U3 peajbHON KU3HU (C MCIOJIB30BAHMEM KaJIBKYJISATOpa, IUGPOBBIX
TEXHOJIOTUH).

PABOQUYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Henn n3yyeHust yueOHOro Kypca

OOmume wnenu wu3ydeHus ydeOHoro kypca «l'eoMerpusi» NpeacTaBIEHBI B
I[TOOII OOO. OHu 3akiIr0yarTCs, NPEkKIE BCEr0 B TOM, UTO HA YPOKAX F€OMETPUU
OOy4Jaronuiicss y4HUTCS TPOBOAUTH JOKA3aTEIbHBIE PACCYXKAECHHS, CTPOUTH
JIOTUYECKHE YMO3AKIIOUEHUs, JI0Ka3blBaTh HCTUHHBIC YTBEPKACHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXACHUSI «OT IMPOTUBHOIO», OTIMYAThH
CBOMCTBAa OT MPHU3HAKOB, (hopMynHpoBaTh OOpaTHbIE yTBepXkaeHUA. B oOyueHun
YMEHHUIO pACCyXIaTb COCTOMT Ba)XHOE BOCIMUTATEIIBHOE 3HAYECHHE W3yYCHHUS
re€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MAaTEMAaTUYECKOH IIKOJIE.

Bropoii wnenpr0 H3ydeHUsT T€OMETPUU SBISETCA HCIIONB30BAaHHE €€ Kak
MHCTPYMEHTA MpPU PEIIEHWH KaK MaTeMaTH4YEeCKUX, TaK M MPaKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peajbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIIUTENbHASA JIMHUS B HM3YYEHHH TE€OMETPUM B IIKOJE. [ 3TOro y4uTelnto
pEeKOMEHayeTcsl  moadupaTh — 3aJayd  [PaKTUYECKOro  Xxapakrepa  JUid
paccMaTpUBAaEMbIX TEM, YYHUTh OOYYAIOLIMXCS CTPOUTh MATEMAaTHYECKHUE MOJEIH
peaNbHBIX JKU3HEHHBIX CHUTyallMid, MPOBOJUTH BBIYHCICHHUS M  OLEHUBATH
aJIeKBAaTHOCTh TOJIYYEHHOTO pe3ynbrara. KpailHe BaXHO NOMYEPKUBATH CBSI3U
Tr€OMETPUU C JPYTMMH IIPEAMETAMH, MOTHMBHPOBATH MCIIOJB30BATH OIPENEICHUS
reOMEeTpUUYECKUX (PUTyp U TOHATUN, IEMOHCTPUPOBATH MPUMEHEHHE IMOJyUYEHHBIX
YMEHHUH B PU3MKE U TEXHUKE. DTH CBSI3U HauboJjee spKo BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuyeckue CoOOTHOLIEHMs», «Merox koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIuTaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«I"'eoMeTpus», KOTOpBI BKJIIOYAET CIIECAYIOIIUE OCHOBHBIE PA3IEIbl COJIEPHKAHUSA:
«l'eomeTpuueckue QuUrypsl W UX CBOWCTBa», «M3MepeHue TreoMeTpruuecKux
BEIIMUMH», a Takke «JlekapToBbl -KOOPAMHATHI HA IUIOCKOCTW», «BEeKTOopb»,
«JIBmxenus miockoctu» u «IIpeodbpazoBanus mogo0usD».

VY4eOHbIil miaH:

e /-9 kyacchel- o 2 yaca B HEJIENI0 -68 ydeOHBIX YacoB B IO
COHAEPXAHUE YUEBHOI'O KYPCA «I'EOMETPUA» (ITO
I'OJAM OBYUEHNA)
7 KJIACC

Hauvanbnbie nonsTus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Buael



yriioB. BeprukaneHble U CMEXHbIE yrael. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapaiensHOCTh U EpIEHIUKYISIPHOCTD IIPSIMBIX.

*CummeTpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPUH™*S,
IIpuMepsl CHMMETPUH B OKPYIKAOIIEM MHPE.

*OCHOBHBIE ITOCTPOEHUSI C TOMOUIBIO IUPKYJIS U TUHEHKU ™,

TpeyronbHuk.  BwicoTa,  Meauana,  OucCceKkTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TPEYroJIbHUKU. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa M MPU3HAKU PAaBHOOEIPEHHOTO TpeyroybHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBoiicTBa ¥ MPU3HAKU NapaJieNbHbIX MpsAMbIX. CyMMa yrioB TPEYroJbHHKA.
Breninue yriel TpeyroibHuKa.

[IpssMoyroyibHbIA ~ TpeyrosbHUK. CBOWCTBO MeAHAaHbl IMPSIMOYTOJIBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K TMNOTEHy3€. [Ipu3Hakum paBeHCTBA NMPAMOYIOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBIN TpEeyroiabHUK ¢ yriom B 30°.

HepaBencTBa B reoMeTpuu: *HEPAaBEHCTBO TPEYTOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibLIEM YIJie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

*T'eomerpuueckoe MecTo Touek.* buccekrpuca yrima W cepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyKHOCTb M Kpyr, XOpJa H JMaMETp, HX CcBoWcTBa. B3aumHoe
pacmoJIO)KEHUE OKPYXKHOCTH M mpsimoil. KacarenbHas M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BIHCaHHas B yroj. BnucaHHas u omnMcaHHas OKPYKHOCTH
TPEYTOJIbHHKA.

8 KUIIACC

YerpipéxyronpHuku. [lapannenorpamm, €ro npu3HAaKd U CBOMCTBA. YacTHbIE
clly4au MapajieorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBajapaT), UX MNpPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOWCTBA M  IPHU3HAKH.
[IpssmoyroJsibHas Tpaneuus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpUS.

Teopema @arneca u TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TpeyroJbHUKA U Tpaneuuu. LleHTp macc TpeyroybHUKA.

[Togobue TpeyroapHUKOB, Ko3pduMeHnt mnomaodusa. IlpuzHaku momOOUsS
TpeyrojabHUKOB™. [IprMeHeHre noio0us Mpy pelieHny NPaKTUUECKUX 3aa4.

CpoiictBa Mmomaneir reomerpudeckux ¢uryp. Dopmynbsl aias IUIOMIAAH
TpeyrojbHUKa, MapamienorpaMma, pom6a u Tpaneuud. OTHOLIEHHME IJIOIAAEH
MO00HBIX (UTYP.

Brruncnenue rmmomaned TpeyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOIO yria MNpsIMOYTOJIBHOTO TPEYrOJIbHUKA.

8 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHNE KOTOPLIX NIPOBOJAUTCA B O3HAKOMUTCIILHOM IIJIaHE. Heaaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



OCHOBHOE TPUTOHOMETPUIECKOE TOXKIACCTBO. TpUTOHOMETpUYECKUE (QYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrimcanHbple U LIEHTpaJbHBIE YIJIbI, YTOJI MEXK]y KacaTeIbHOW M XOPJIOH. YTJIbI
MEXIY XOpJaMH W CCEKYIIMMH. BIHcaHHBIC W OINHWCAHHBIC YCTHIPEXYTOIBHUKH.
B3anmHoe pacnonoxenue AByX okpyxHocTed. Kacanue oxpyxkHocteit. OOmme
KacaTeJIbHbIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS.

Pemenne TpeyronbHUKOB. Teopema KOCUHYCOB U TeOpeMa CHHYCOB. PerieHue
IPAaKTUYECKUX 33]a4 C UCIIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue noaoous. [logob6me cooTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 IpoU3BEAEHUU OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bektop, anmHa ~ (MOIyJib)  BEKTOpPa,  COHAIpaBJICHHBbIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BeKTopamu. Pa3ioxkeHue BekTopa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalsIpHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XKJICHUS JJIMH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSIMONU™ U OKPY>KHOCTH
B KOOpJMHATaX, IEPECEUECHNE OKPYKHOCTEW M MpPSAMBIX. MeEToJ KOOpPAMHAT U €ro
IIPUMEHEHUE.

[TpaBuiibHBIE MHOTOYTOJIBHUKHU. [[rHa okpyxHOCTH. ['pagycHas u panuaHHas
Mepa yIya, BBIUMCICHHE [UIMH JyTI OKpyxkHOcTed. [lmomane kpyra, cekropa,
CErMeHTa.

*JIBM>KEHHSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUHM (uryp (3JieMEeHTapHbIE
npeacrasinenus). [lapannensHbiil nepenoc. [loBopot™.

TIJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUA» (ITO TOIJAM OBYUYEHH)

7 KJIACC

Pacno3naBaTh n3yueHHbIE TeOMETpUYEcKUe (PUTYPBI, ONIPEAEATh UX B3aUMHOE
pacrojioKeHue, u300paxaTh reoMeTpuyecKue (UTYyphl, BBIMOJHATH YEPTEKHU IO
YCJIOBHIO 3a/iaud. M3MepATh JUHEWHBIE U YIJOBbIC BEIWYMHBIL. Pemiats 3agaum Ha
BBIUHCJICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

llenath TpyOyr0 OIICHKY JWHEHWHBIX M VYIJOBBIX BEJIMYMH TPEIMETOB B
peabHOM JKU3HHW, pPa3MEPOB TMPUPOJHBIX OOBEKTOB. Paznmuarh pasmepbl ATHX
00BEKTOB IO TIOPSAKY BETUINHBI.

CtpouTh 4YepTeXHM K TE€OMETPUUECKMM 3ajJadaM (C HUCIOJb30BaHUEM
CMBICJIOBOH OTOPHI: HABOAIIUE BOTPOCHI U/WIIA aJTOPUTMa YUEOHBIX TCUCTBUN).

[Tonp30BaTbCAd MpU3HAKAMM PABEHCTBA TPEYIrOJIBHUKOB, MCIIOJIb30BATh



MPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MIPH PEIICHUH 3a/1a4.
[IpoBOIUTE NOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.
[lonb30BaTbCAd NpHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJILHUKOB,

CBOMCTBOM MEUaHbl, TIPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOI'O TPEYTOJIBHUKA, B

pELIEHUN TE€OMETPUYECKUX 3alady (C HCIOJB30BAaHUEM 3PUTEIBLHOM HAaIJIAIHOCTU

u/unv BepOaJbHON OMOPHI).

Omnpenensars napajjiebHOCTb MPSIMBIX C MIOMOILBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymas. OnpenensiaTe NapauiedbHOCTh NMPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTrOM MPSMOMU.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAUEHHSI YTJIOB
B TEOMETPUYECKUX 3a7adax C MCIOJIb30BAHMEM CYMMBI YIJIOB TPEYIOJBHUKOB M
MHOTOYTOJIbHUKOB, CBOWMCTB VTIJIOB, OOpa30BaHHBIX TpU TEPECEUCHUH JBYX
NapaJJIeNbHBIX INPSMBIX CeKylled. Pemrate mpakTudeckue 3aJadyd Ha HAXO0XKJICHHE
YTJIOB.

MMeTs npeacTaBieHue 0 OHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyJIMPOBaTh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPYXKHOCTH, IOJIb30BaThCA MX CBOWCTBAMH. YMETh NPUMEHATH 3TH CBOWCTBA NpHU
pelLIeHnH 3aaa4.

OpHeHTUPOBATHCS B MOHATHSX: ONMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LEHTP ONMHUCAHHON OKpY>KHOCTU. OnepupoBath Ha 0a30BOM YPOBHE (paKTaMH O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCA B OJTHOM TOYKE, U O TOM, YTO
CEepEANHHBIE NEPIECHANKYJSAPBI K CTOPOHAM TPEYTrOJIbBHUKA MEPECEKAIOTCS B OJHOU
TOYKE.

OpueHTHpOBaTbCS B TMOHATHSAX UM ONEpPUPOBATh Ha 0a30BOM YpOBHE:
KacaTeJgpHas K OKpPYKHOCTH, TEOpeMa O MEPIEHAUKYISIPHOCTH KAacaTelNbHOM U
panuyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

HMMers mpencraBiaeHue O INPOCTEHIIMX TEOMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE I'€OMETPUUYECKUE NOCTPOCHHS C IOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

8 KJIACC

PacniosHaBaTh OCHOBHBIE BHMJBI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
II0JIb30BAaThCS UX CBOMCTBAMU IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

OpHEHTUPOBATHCS B MOHATHM — TOYKHM IEPECEYEHUS MEIHWAH TPEYroJbHUKa
(LIeHTpa Macc) B pelIeHUH 3a/1ay.

Brnagets noHsTHEM CpeIHEN JIMHUU TPEYTOJIbHUKA U TPaAIlCLUU, IIPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'eOMETPUYECKUX 3a1a4. FIMETh npencraBicHue
o teopeme dasieca U TeopeMe O NPONOPLHUOHAIBHBIX OTPE3KaxX, HPUMEHITh UX IS
pEIIeHHs] MPAKTUYECKUX 3a/1a4 (C OTIOPOW Ha 3PUTENIbHYIO HAIISITHOCTB).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJIbHUKOB B PEIICHUH HECI0XKHBIX
FeOMETPUYECKUX 3a/1a4.

[Tonb3oBaTbess Teopemoit Iludaropa st pemieHHs TEOMETPUUYECKUX U



MPAKTUYECKUX 3a/1a4.

Brnanets TNOHATUSIMHM CHUHYCa, KOCHMHYCa W TaHI€HCa OCTpOro yria
NPsIMOYTOJILHOTO TpeyroibHUKa. [loab30BaThbCsl ATUMHU TOHATUAMH ISl PEIICHUS
NPaKTUYECKUX 3aJ7a4 (IIPU HEOOXOIMMOCTH C OMOPON Ha aJITOPUTM MPABUIIA).

Beraucnare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(bOpMAIMIO) IO b TPEYroJbHUKA M IUIONIAJAM MHOTOYTOJIBHBIX (UTYD
(moNB3ysACh, T/I€ HEOOXOIUMO, KAIBKYIATOPOM). [IpuMeHsATh MoJlydeHHbIE YMEHUS B
MPAKTUYECKHX 3ajauax.

Bnagerp MOHATHSAMH BIMCAHHOTO M IIEHTPAJIBHOTO YIJIa, HCIOJIB30BaTh
TEOPEMBbI O BIHCAHHBIX YIJIaX, yIJIaxX MEXIY XOpAaMd (CEKYUIUMH) U YIJe MEXIY
KacaTeJIbHOM M XOPJ0M NPU PELICHUHN NPOCTEUIINX FT€OMETPUYECKHUX 3a4ad.

Bnagerp MOHSATHEM OMMCAHHOTO YETHIPEXYTONbHHUKA, MPUMEHITH CBOMCTBA
OTMHUCAaHHOTO YETHIPEXYTONBHUKA MPU PELICHUH MPOCTEUIIINX 3a/1a4.

[IpuMeHsATh TOJIydeHHBIC 3HAHHMS Ha TMPAKTHUKE — CTPOUTh MaTeMaTHUYEeCKUE
MOJIETH JUIS 3a]]a4 PEaJIbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLIUE BHIYMCICHUS C
OPUMEHEHHEM IMOJ00MsT M TPUTOHOMETPUM  (IIOJIB3YACh, TIZ€ HE0OXO0IuMO,
KaJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOUIbIO PA3JIUYHBIE 3JIEMEHTbl MPSMOYIOJBHOTO TPEYrOJIbHUKA («pElIeHUE
IPSIMOYTOJIBHBIX TPEYroJbHUKOBY»). HaxonuTh (€ MOMOILIBIO KaJIbKYJISTOPA) AJUHBI U
YTJIbl 17151 HeTaOJIMYHBIX 3HAYEHUI.

[Tonp30BaTbes (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXIECTBOM JUISI HAXOXKJIEHUS COOTHOIICHHA MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C OMOPOM HA CIIPABOYHYIO UH(OPMALHIO).

Hcnonb30BaTh TEOPEMbI CUHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYroJbHUKOBY), NPUMEHATh UX MpU
pELIeHNH NPOCTEHIINX TEOMETPUYECKUX 3a]1ay.

Bnanets nouatusiMu npeoOpa3oBaHusl OA00OHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX ¢uryp. Ilomb3oBaThCsi CBOMCTBaMU MOAOOMS TPOU3BOJIBHBIX (QUTYD,
YMETh BBIYMCIATH JJIMHBI M HAaXOAUTh YIJbl y MOJOOHBIX ¢Guryp (1o airoputmy
yueOHbIX aeicTBuil). [lpumeHsTh cBOMcCTBa MOAO00MS B TMPAKTUYECKHUX 3ajayax.
YMeTh NpUBOAUTD IPUMEPHI TOTOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb30BaThess TeopemMamu (IO BU3YaJbHOW OMOpPE) O MPOU3BEIEHUU OTPE3KOB
XOpA, O IPOU3BEIEHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonbp30oBaThCA BEKTOpaMH, MOHUMAaTh WX TEOMETPUUYECKUUA W (U3HUECKUI
CMBIC]I, MPUMEHSITh KX B PEHICHUHM TEOMETPUUYECKUX U (PU3MYECKHX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJACHUS JJIMH U YIJIOB.

[Tonb30BaThCA METOJOM KOOPJMHAT Ha IIOCKOCTH, IPUMEHSTh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

Brnanets MOHATUSMU MPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYTU OKPY>KHOCTH M PaJMAHHON MEpbl YIJa, YMETh BBIYMCISTH IUIOUIA/b
Kpyra M ero yacteil (c omopoil Ha crnpaBouyHyi uHpopmanuio). I[IpumeHnsts



MOJIyYCHHBIC YMEHUS B MPAKTUYECKUX 3aja4ax.

Haxoguth ocu (WIu LEHTPHI) CUMMETpUH GUTYpP, TPUMEHSTH JIBHKEHUS
TUIOCKOCTH B MPOCTEHIIINX CITyJasiX.

[TpuMeHATh TOMyYeHHBIC 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJICIH JJIs 33719 peaabHON JKU3HH U MPOBOJUTH COOTBETCTBYIOIINE BBHIYHUCIICHHSI C
NPUMEHEHHUEM TMOA00US ¢ TPUTOHOMETPUYECKUX (YHKIUK (MONB3YysACh, TIe
HE0OXO0IUMO, KAJIBKYJISITOPOM).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDBb U
CTATUCTHUKA» 7-9 KJIIACCBI

Henan n3yyeHusi yueOHOro Kypca

B coBpeMeHHOM HM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUUMOCTD, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUMN, TaK U
uX poiu B oOpa3oBaHuU. KaKaplii 4eIOBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A JJi1 000CHOBAaHHOTO MPUHSTHS PEIICHUS B
YCJIOBUSIX HEIOCTAaTKa WU U30bITKAa UH(POPMAIIUU HEOOXOUMO B TOM UHCIIE XOPOIIIO
c(hOopMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUYECKOE MbIIUICHHE. IMEHHO TOATOMY
OCTpO BCTajla HEOOXOAUMOCTh C(POpPMHUpPOBATH y OOYYaIOIIUXCA, B TOM YHCIE
obOyuatomuxcst ¢ 3IP, QpyHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOUYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIOIICH YMEHUE BOCHPUHUMATh M KPUTUYECKH
aHaJM3UPOBaTh MHQPOPMAIIUIO, MPEICTABICHHYIO B pa3UyHbIX (opMax, MOHUMATH
BEPOSATHOCTHBIA XapakTep MHOTHX pPEaJIbHBIX MPOIIECCOB M 3aBUCUMOCTEH,
MIPOU3BOJINTh MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIIAMU cOOpa, aHallu3a U MPEJICTABICHUS JAaHHBIX U3 PA3IUYHbIX cep KU3HU
o0I11ecTBa U TOCyJapcTBa MPUOOIAeT 00yJarOIMMXCsl K 00IECTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOro Kypca «BeposiTHOCTP W CTaTUCTHKa»
OCHOBHOM IIIKOJIBI BBIJIEJICHBI CIIEAYIOIIUE COAEPKATEIbHO-METOINYECKUE JIMHUU:
«lIpeacraBneHne JaHHBIX H  ONUCATENIbHAs  CTaTUCTUKa»; «BeposTHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Conepxanue nuHun «lIpeacraBieHue JaHHBIX U OMUCATENIbHAS CTATUCTHKA»
CITY’KUT OCHOBOM 7151 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ HHGOPMAIIUEH: OT YTEHUS U
WHTEpIpeTauuy MHGOpMalUM, MPEICTABICHHON B TalONMuIax, Ha JUarpaMmax M
rpadukax 10 cOopa, MTpEeACTaBICHUS M aHAIW3a JaHHBIX C HCIOJb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHMX M paccenBaHus. Paboras ¢ maHHBIMU,
oOyuatomuecs: ¢ 3[1P yuyarcst cyuThIBaTh U1 UHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTATh,
apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEHIINE THUMNOTE3bl, Pa3MbIIUIATh Haj
(dakTOpamMu, BBI3BIBAIONMMUA HW3MEHUYMBOCTb, W OIICHMBaTh WX BIUSHHUE Ha
paccMaTpUBaeMble BEJIMUUHBI U MTPOIECCHI.

NHTYUTUBHOE NPEACTABIECHUE O CIYYaWHOW W3MEHYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN U TEHIECHIIMN CTAHOBUTCS MOTHUBUPYIOIIEN OCHOBOM ISl U3YUYEHUS
Teopun BeposTHOCTeH. bombioe 3nauenne mns odyuatomuxcs ¢ 3[1P 3aecs umeror
MPaKTUYECKUE 3aJaHus, B YACTHOCTU ONBITHI C KJIIACCUYECKUMH BEPOSTHOCTHBIMU
MOJIEIISIMU.



[TonsiTue BepOSTHOCTH BBOAMUTCS Kak Mepa MpaBAONOAOOUS CIIy4ailHOTO
coObrtus. [Ipu n3yyenun kypca odyuvatouruecs ¢ 3[1P 3HakomsTCs ¢ npocTedimumMu
METO/IaMH  BBIUYMCIECHUS BEPOATHOCTEH B  CIy4YallHBIX JKCIEPUMEHTaX C
PAaBHOBO3MOXHBIMH ~ DJIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U pemiath Oojee ClIoXHbIe 3aaadd. B Kypc Bxonsr
HaYyaJIbHbIE TPEJCTaBICHUS O CIy4alHBIX BEJIMYMHAX W HMX  YHUCIOBBIX
XapaKTEePUCTUKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBJISETCS 3HAKOMCTBO OOYYarOUIUXCs C
3[IP ¢ MHOXeCTBaMM W OCHOBHBIMH ONEpPAalMSIMH HaJl MHOKECTBaMH,
paccMaTpUBAIOTCS NPUMEpPbl MPUMEHEHHS U1 pElIeHWs 3aJad, a TaKxKe
MCIOJIb30BaHUs B APYTUX MAaTEMaTHYECKUX Kypcax U y4eOHBIX IIpeIMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

B 7-9 wiaccax usy4aercs Kypc «BeposTHOCTH M CTaTHCTHKa», B KOTOPBII
BXomAT pasgensl: «lIpencraBneHne maHHBIX MW ONHKCATENIbBHAS CTATUCTUKAY,
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKWY; «BBenenue B Teopuio rpadony.

Ha n3ydenune 1aHHOTO Kypca OTBOJAUTCA:

e /-9 xyacchl- 1 yueOHBII yac B HEJENIO

COHEPXAHUE YUYEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTHUKA (ITO
I'OIAM OBYYEHHA)

7 KJIACC

[IpencraBnenne NaHHBIX B BUAE TaOMUL, AWAarpamM, rpadukoB. 3aroiaHEHHE
TaOJUIl, YTEHHUE U TIOCTPOCHUE AUarpaMm (CTOJOMKOBBIX (CTOI0YATHIX) U KPYTOBBIX).
Urenne rpauKoB peaibHBIX MpoleccoB. M3BneueHnne nHQoOpMaluy U3 IuarpamMmm u
Ta0JINL, UCTIOIB30BAHUE U UHTEPIIPETALINUS JaHHBIX.

OmnucarenpHasi CTAaTUCTUKA: CcpelaHee apudMeTHdyeckoe, MeAHMaHa, pa3Max,
HauOosblllee M HauMEHblIee 3HAa4eHHs HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

*CnyyallHbIN SKCHEPUMEHT (OMBIT) W Ciy4ailHoe coObiTue. BeposiTHOCTH H
yacTtoTa. Posib MaJloBEpOSATHBIX U MPAKTHUECKU JTOCTOBEPHBIX COOBITHI B IPUPOJIE U
B 00mecTBe. MOHETA M MIpallbHas KOCTh B TEOPUH BEPOSTHOCTEN™?,

*I'pad, BepmmHa, pedpo. Crenenp BepmmHbl. Yucio pébep um cymmapHas
creneHb BepunH. IIpencraBnenue o cBsisHocTH rpada. Llemn n muxmisl. [lytn B
rpadax. O6xoxn rpada (dinepos nyTh). [IpencrasieHue 06 opueHTHPOBAHHOM Tpade.
Pemenue 3anay ¢ momonibio rpados™.

8 KUIIACC

[IpencraBienre TaHHBIX B BUE TaOJIUII, TUarpaMm, rpaduKoB.
MHOX€ECTBO, JJIEMEHT MHOXECTBa, MOJAMHOXeCTBO. Omnepauun Haj

4 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuaia.



MHOKECTBaMU: 00bEIMHEHUE, TiepecedeHne, nonoiaHeHne. CBoicTBa onepanuii HaJ
MHOECTBAMHU: HePEMECTUTENBHOE, COYeTaTeNbHOE, pacnpenenauTenabHoe,
BKJIIOUEHUs. Mcronb3oBaHME TpauUuecKoro MPEACTAaBICHUS MHOMECTB  JUIs
OIMCaHMS PEeaJbHBIX MPOIIECCOB U SABICHUMN, IIPU PEIICHUH 3a/1a4.

*M3mepeHne paccenBaHUsl AaHHBIX. Jlucmepcust M CTaHAApTHOE OTKIOHEHUE
YHCIIOBBIX HaOOpoB. JlnarpaMma paccenBaHus ™.

OneMeHTapHble COOBITHA  ciay4ailHoro omnbiTa. CiydailHblE  COOBITHS.
BepositHocT coObITHii. ONBITEI ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyyaitasiii BBIOOp. CBsI3b MEXKIY MaOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUAMH B MIPUPOJIE, OOIIIECTBE U HAYKE.

*JlepeBo. CBOICTBa JEpEBbEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCAYEH BEPUIMHBI, CBSI3b MEXAY YHMCIOM BepUIMH M yucioMm pé&bep. IlpaBuio
yMHOXeHUs. Penienue 3a1a4 ¢ moMoIpko rpados.

[TpotuBononoxHele coObiTuA. Juarpamma Oiinepa. OObeauHEHHE U
nepeceyeHne  coObiTuil.  HecoBmecTHble  coObituss.  ®Dopmyna  ClOKeHHUA
BEPOATHOCTEH. YcClOBHas BeposTHOCTh. [IpaBuno ymHoOxeHus. HezaBucumeble
coowiTusa. [lpencraBneHue skcnepuMeHTa B BUJe JepeBa. PemieHuwe 3agad Ha
HaXO0XJICHUE BEPOSATHOCTEH C TMOMOIIBIO JEpeBa CIy4alHOTO JSKCIIEPUMEHTA,
auarpamm Ditnepa*.

9 KUIIACC

[IpencraBienue  JaHHBIX B BUAE  TaOiWL, JAdarpaMM, TIpaduUKoB,
MHTEpIIpeTalys JaHHBIX. UTeHne u mocTpoeHue Taliuil, Auarpamm, rpa@ukoB IO
peanbHBIM JaHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codyeTaHu. *TpeyroabHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHHUEM KOMOUHATOPHUKH.

*T'eomeTpuueckasi BeposTHOCTb. CiydallHbIA BBIOOp TOYKH M3 (QUIYpbl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH™.

HcnbiTanne. Ycenex u Heynaya. Cepust UCHbITaHUM 10 nepBoro ycnexa. Cepus
ucneiTanuii bepuyiu. BeposarHocTu coObITHII B cepun UcTibITaHUN bepHyiu.

CnydailHasg BeIMYMHA W PACHpPEACIICHUE BEpPOSATHOCTEW. MaremaTtnyeckoe
oXujgaHue W aumcnepcusd. lIpumepbl  MareMaTHMYecKoro — OXKMIAHUS — Kak
TEOPETUYECKOI0 CPEIHEr0 3HA4YeHUs BEJIWYMHBL. MareMaTndeckoe OXUIaHHUE U
JIUCTIEPCUS CIIyYaWHOW BEJIMYHUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm.

[Tonarre o 3akoHe OONBIIMX Yuced. M3mMepeHrne BEpPOSTHOCTEH C IOMOIIBIO
yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YHCEI B IPUPOJIE U OOILIECTBE.

[IJIAHUPYEMBIE IPEJMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEI
[TIPOIPAMMBI KYPCA «BEPOSITHOCTD U CTATUCTUKA» (IO TOJIAM
OBYUEHUS)

7 KIIACC

Yutate wuHOpManMio, NOpeACTaBICHHYIO B TalOiuIax, Ha JAWarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHJAE TaOJUIl, CTPOUTh JUarpaMMbl (CTOJIOMKOBBIE



(cTtonbuatpie) U KPYTOBBIE) IO MACCUBAM 3HAYEHUM (C UCTIOJIb30BAaHUEM 3PHUTEIILHON
HaIJISIAHOCTH W/UJIH BepOaIbHOM OMOpHI).

OnuceiBaTh W MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Ipe/iCTaBlICHHbIE B Ta0JIMIIaX, HA TMarpammax, rpapukax.

OpueHTHpPOBATbCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpenHee apudMeTuyecKoe, MeAraHa, HauOoJblllee 1 HaMMEHbIIIee 3HAYCHUs, pa3Max.

NMmerp mnpencraBieHWe O CIydyalHOM M3MEHYMBOCTH Ha MpUMeEpax IIeH,
(U3UYECKUX BEIWYWH, AHTPOIIOMETPUYECKUX JTaHHBIX, WMETh MPEICTaBICHHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

8 KVIACC

W3Bnekatp U mnpeoOpa3oBbIBaTh HH(OpPMAIMIO, NPEJICTABICHHYIO B BHJE
TabNul, auarpamm, rpaduKoB; MPEACTABIATh JAaHHBIE B BHJE TaOJHUI, qUarpamw,
rpauKoB.

OnuceIBaTh NOCIIE COBMECTHOT'O aHAIN3a JAHHBIE C MOMOIIBIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAYEHUH WU Mep pacceuBaHus (pa3max, IUCIEpCus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YHCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE IO
pe3yipTaTaM M3MEpPeHHH U HaOMoAeHUH (C  HCHOJIB30BAaHUEM 3PUTEIBHOU
HarJISIHOCTH W/WUIK BepOaabHOM OTIOPHI).

HaxoauTs BepOATHOCTH CllydallHbIX COOBITHMI B OIBITaX, 3Has BEPOSTHOCTU
AJIEMEHTAapHbIX COOBITUH, B TOM UHCJIE€ B OMNbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAapPHBIMU COOBITUAMHM (C HCIOJB30BAHUEM 3pUTENIBHON HATMSAHOCTH W/WIH
BepOANIbHOI OMOPHI).

NMmerp mnpenacraBieHue O TIpa@UUECKuX MOJEIAX: JEpPEeBO  CIy4ailHOro
DKCIEPUMEHTA, JUarpamMMbl DWUiiepa, YuciIoBas mpsmas.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITNIOJIHSTH ONEpalMy HaJl MHOXECTBAMU: OObEAUHEHUE, IEPECEUCHUE, TOTIOJIHEHHUE;
MEPEUNCIATh  BJEMEHThl MHOXKECTB, IMPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPHI).

Nmetp mpencraBieHue o rpauueckoM NpeICTaBIEHHE MHOXKECTB M CBA3EH
MEXy HUMHU JUJI ONIMCAHUS MIPOLIECCOB U SIBJIEHUM, B TOM YHCJIE ITPU PEIICHUH 3a4a4
U3 JPYTUX Y4eOHBIX IPEIMETOB U KYPCOB.

9 KJIACC

N3Bnekats u IpeoOpa3oBeIBaTh HH(POPMAIHIO, TIPEICTABICHHYIO B PA3TUYHBIX
MCTOYHMKAX B BUJE TAOJHII, TUarpamm, rpadyKoB; MPEJCTABISATh JAaHHBIE B BHJIC
Ta0IuIl, TuarpamMm, rpauKoB.

Pemate mpocreiiiue 3aaun OpraHW30BaHHBIM MEPeOOPOM BAapUAHTOB, a
TaK)Xe C UCIOJIH30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Nmeth mpencraBieHrne 00 OMUCATEIBHBIX XapaKTEPUCTHKAX ISl MAacCHBOB
YHUCJIOBBIX JIAaHHBIX, B TOM YHCJI€ CPEIHHIE 3HAUCHUS U MEPHI PACCEHBAHUS.

HaxonuTh 4acTOTHl 3HAYEHWW W YaCTOTHI COOBITHS, B TOM YHCJIE TOJIB3YSCh



pe3ylbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOII0IeHUH (C OMOPOil Ha CIPABOYHYIO
uHpopMaIuio).

HaxonuTh BEpOATHOCTH CIydyalHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBITAHUN bepHyIuIn.

NmMeTs mnpencTaBieHUWE O CIy4yalHOM BEJIIMYMHE W O PACHpPEIeSICHUU
BEPOSTHOCTEM.

NMeTs mpencraBieHHE O 3aKOHE OOJBIIMX 4YHCENT KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

S kiace
DIIEKTPOHHBIE
KomuuectBo | KoHTposibHBIC (mudpoBbIe)
HaumenoBanue pasaena, Temsl
qacoB pa6OTI>I O6pa3OBaT€JIBHI>I€
pecypcebl

[ToBTOpEHME Kypca MaTemaTuku 4 Kjacca 20 1 https://resh.edu.ru/

HatypainbHble yncna. 43 1 bubnuoreka [IOK
JlelicTBus ¢ HATYpPAJIbHBIMUA YUCIAMU https://m.edsoo.ru/7f413 1ce
Harnsgnas reometpus. JInHAM Ha MITOCKOCTH 12 - bu6nmoreka [JOK

https://m.edsoo.ru/7f413 1ce

OOBIKHOBEHHBIC APOOU 48 1 bubmmoreka [JOK
https://m.edsoo.ru/7f413 1ce

Harnsgaas reometprs. MHOTOYTOJTBHAKH 10 - bubmmoreka [JOK
https://m.edsoo.ru/7f413 1ce

JlecaTHUHBIE IPOOH 38 1 Bu6mmnorexa IIOK
https://m.edsoo.ru/7f413 1ce

Harnsgnas reomerpusi. 9 - bubnnorexa [JOK
Tena u purypsl B IpoCcTpaHCTBE https://m.edsoo.ru/7f413 1ce

[ToBTOpeHue 1 060OIIEHHE 24 1 bu6muoreka [IOK

https://m.edsoo.ru/7f413 1ce

Hroro: 204 5
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https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJacce

DNEeKTpOHHbBIE
Ne KommnuectBo | KoHTpOnbHBIE (unpossie)
HaumenoBanue pasaena, Temsl
1/ 4acoB paboThI oOpa3zoBaTeIbHbIE
pecypcebl
1 |Harypasbnble uncna 30 1 bubmuorexa [JOK
https://m.edsoo.ru/7f414 736
2 |Harnsagnas reometpust. [IpsiMble Ha TIIOCKOCTH 7 - bubmumoreka [IOK
https://m.edsoo.ru/7f414 736
3 | Apobu 32 1 bubmmoreka [JOK
https://m.edsoo.ru/7f414 736
4  |Harnanuas reomerpus. CuMMeTpust 6 - bubnnoreka [JOK
https://m.edsoo.ru/7f414 736
5 | Boipaxenus c OykBamu 6 Bbu6mmoteka [JOK
https://m.edsoo.ru/7f414 736
6 |Harmsmaas reometpus. @Uryphl Ha TUIOCKOCTH 14 1 Bubmuorekxa LIOK
https://m.edsoo.ru/7f414 736
7  |IlonoxxurenbHbIe U OTPHUIIATEIHHBIC YUCIIA 40 1 Bbubnmoreka [LIOK
https://m.edsoo.ru/7f414 736
8 [IpencraBienue nanHbIX 6 bubnunorexa LIOK
https://m.edsoo.ru/7f414 736
9 Harnsannas reomerpust. @Urypsl B MpOCTPAHCTBE 9 bubnuotexa [JOK
https://m.edsoo.ru/7f414 736
[ToBTOpeHnue, 0600ITIeHNE, CCTeMaTH3AIHS 20 1 Butmorexa ITOK

https://m.edsoo.ru/7f414 736



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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Hroro:

170

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OJAM OBYYEHUS)

7 Kkiacc
DIIEKTPOHHBIE
No KomnuectBo | KoHTposbHBIE (mudpoBbIe)
HaumenoBanue pasaena, Temsl
n/m 4acoB paboThI oOpazoBaTeIbHbIE
pecypchl
1 |Yucna u BeIuKclieHus. ParmoHanpHEICUHCIA 25 1 bubmnoreka IIOK
https://m.edsoo.ru/7f415b90
2 | AnreOpanyecKUeBBIPAXKEHUS 51 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415b90
3 | YpaBHEeHHs HHEPABEHCTBA 23 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415b90
4 Koopnunats! urpadguxu. @yHKIuu 24 1 bubnuoreka [IOK
https://m.edso0o.ru/7f415b90
5 |IloBTopenue nobobieHue 13 1 bubnuorexa LIOK
https://m.edso0.ru/7f415b90
Uroro: 136 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 ki1acc

DNEeKTpOHHbBIE
Ne KommnuectBo | KoHTpOnbHBIE (unpossie)
HaumenoBanue pasaena, Temsl
1/ 4acoB paboThI oOpa3zoBaTeIbHbIE
pecypcebl
1 |Ywucna u Beruucnenus. KBagpaTHbeie KOpHU 15 - bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
2 |Ywucna u BeruncneHus. CTENCHb C [ENBIMITIOKA3aTeIeM 7 - bubnmoreka [JOK
https://m.edsoo.ru/7f417af8
3 AnreOpanveckueBbipakeHa. KBaipaTHRIMTpEX WICH 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417af8
4 AnreOpandeckueBbIpakeHUs. ANreOpandecKasipoon 15 1 bubnnoreka [JOK
https://m.edsoo.ru/7f417af8
) VYpaBHeHus u HepaBeHCTBAa. KBaipaTHbIe ypaBHEHUS 15 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI ypaBHEHUN 13 - bubnnoreka [JOK
https://m.edsoo.ru/7f417af8
7 VYpaBuenus nHepaBeHcTBa. HepaBeHcTBa 12 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f417af8
8 @yHkuyK. OCHOBHBIE TOHATHS 5) bubnnoreka [JOK
https://m.edsoo.ru/7f417af8
9 Oynkiun. Yncnoele QyHKINH 9 - bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
10 |IloBTopenue noboOIIEHNE 6 1 Bu6nmorexa [{OK
https://m.edsoo.ru/7f417af8
Hroro: 102 5
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9 kiacce

DNEeKTpOHHbBIE
Ne KommnuectBo | KoHTpONbHBIE (unpossie)
HanmenoBanue pa3aciia, TCMbI
/Tt 4acoB paboThI o0pa3oBaTeIbHbIE
pecypchl

1 |Ywucna u Beruncienus. JlelicTBUTENbHBIC UUCTA 9 - bubnmoreka [JOK
https://m.edso0.ru/7f419d08

2 | YpaBHEHHMs U HEPaBEHCTBA. Y PABHEHUSIC OAHON NEPEMEHHOM 14 1 bubnnoreka [JOK
https://m.edso0.ru/7f419d08

3 VYpaBHeHus u HepaBeHCTBA. CHCTEMblypaBHEHUN 14 1 bubnuorexa [JOK
https://m.edso0.ru/7f419d08

4 YpaBHeHus uaepaseHcrBa. Hepasencrsa 16 1 bubnuorexa [JOK
https://m.edso0.ru/7f419d08

5 OyHKIIH 16 1 bu6mmoreka [IOK
https://m.edso0.ru/7f419d08

6 YucioBbIe TTOCIEN0BATEILHOCTH 15 1 bu6mmoreka [IOK
https://m.edso0.ru/7f419d08

7 [ToBTOpeHue, 06001IeHNEe,CUCTEMATU3AITIS 3HAHHUHA 18 1 bubmmoreka [JOK
https://m.edso0.ru/7f419d08

Uroro: 102 6



https://m.edsoo.ru/7f419d08
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TEMATHYECKOE IIVNTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPHUSA» (1O I'OAAM OBYUYEHUSA)

7 kJj1ace
DNEeKTpOHHbBIE
Ne KommnuectBo | KoHTpONbHBIE (unpossie)
HaumenoBanue pa3aciia, TCMbI
/Tt 4acoB paboThI o0pa3oBaTeIbHbIE
pecypchl

1 |IIpocreiimue reomeTpuyeckue (GUTYpHI H UX CBOWCTBA. I3MepeHue 14 - bubnmoreka [JOK
F€OMETPUUYECKNAX BEJIUYNH https://m.edsoo.ru/7f415e2e

2 | TpeyroibHUKU 22 1 bub6nuorexa LIOK
https://m.edsoo.ru/7f415e2e

3 [TapannensHbIe IPSMBIE,CYMMa YIJIOB TPEYTOJIbHUKA 14 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415e2e

4 OxkpyxHOCTb U Kpyr.I'eomeTpruueckne nocTpoeHus 14 1 bubmuorexa [HOK
https://m.edsoo.ru/7f415e2e

5 [ToBTOpeHME, 0000MIEeHNE 3HAHUI 4 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415e2e

Uroro: 68 4
8 kiacce
DJIEKTPOHHBIE
No KomunuectBo | KoHTpOsBHBIE (g poBbIe)
Haumenosanue pasneina, Tembl
/T 4acoB paboThI oOpa3oBaTenbHbIC
pecypchl

1 |YeTblp€XyronbHUKU 12 1 bubmuoreka [IOK

https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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2 |Teopema Qaneca M TeopeMa O MPOMOPIHOHATBHBIX OTPE3Kax, MOJI0OHBIE 15 1 bubnmoreka [JOK
TPEYrOJIbHUKU https://m.edsoo.ru/7f417e18
3 IImontane. Haxoxnenue IIoIaae TPEYTrOIbHUKOB 14 1 bu6mmoreka [IOK
MHOTOYroJbHBIX (uryp. [Tnomaaumnogobusix Guryp hitps://m.edso0.1u/7f417e18
4 Teopema [Tudaropa nHavana TpUrOHOMETPUHU 10 1 bubnmoreka [JOK
https://m.edsoo.ru/7f417e18
5 13 1 bubnuoreka [JOK
VYriael B OKPY)XHOCTH. BIMCaHHBIE M ONHCaHHBIC YETHIPEXYTOJIbHUKH. https://m.edsoo.ru/7f417¢18
Kacarenbnbie k okpyxHOCTH. Kacanue okpyxkHOCTEN
6 [ToBTOpenue, 0000IICHNE 3HAHUI 4 1 bubnmnoreka HOK
https://m.edsoo.ru/7f417e18
Hroro: 68 6
9 kJ1ace
DJIEKTPOHHBIE
Ne KomunuectBo | KoHTpOJIBHBIE (g poBbIe)
HaumenoBanue pasaena, TemMsl
n/m 4acoB paboThI oOpa3oBaTenbHbIC
pecypchl
1 16 1 bubnuorexa [JOK
Tpuronomerpusi. https://m.edsoo.ru/7f41al2c
TeopeMbl KOCHHYCOBHU CUHYCOB. PelieHneTpeyroapHuKOB
2 10 1 bu6nuorexa [IOK
[peobpasoBannenonoous. https://m.edsoo.ru/7f41al12c
MeTtpHuueckue COOTHOLICHHSI BOKPYKHOCTH
3 BekTopb! 12 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c
4 | lexapTOBBI KOOPJAUHATHI HAIIJIOCKOCTH 9 1 bubnmoreka [JOK
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5 8 - bu6mmoreka [IOK
IIpaBunpHBIE MHOTOYTOBHUKU. [[TMHA OKPYKHOCTUH IUIOLIAJb Kpyra. https://m.edsoo.ru/7f41al2c
Brruncaenue nioragei

6 JIBHKEHUSITIOCKOCTH 6 - bubmuoreka [JOK

https://m.edsoo.ru/7f41al2c

7 [ToBTOpeHue, 0600IIeHNE, CHCTEeMAaTHU3aUI3HAHUI 7 2 bubnuorexa [JOK

https://m.edsoo.ru/7f41al2c
Hroro: 68 6

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

(ITO 'OAAM OBYYEHMUA)
7 KJjaacc
DIIEKTPOHHBIE
No KommuectBo | KoHTpOnbHBIE (uudpoBbIe)
HaumenoBanue paszaena, TeMbl
n/m 4acoB paboThI oOpa3zoBaTeIbHbIE
pecypchl
1 |llpencraBnenHue naHHBIX 7 - bu6mmorexa [IOK
https://m.edsoo.ru/7f415fdc
2 |OnmcarenbHas CTaTUCTHKA 8 - bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc
3 CityqaitHasi ©3BMEHYUBOCTh 6 - bubnuoteka [IOK
https://m.edsoo.ru/7f415fdc
4 | BBenenwue B TeopHio rpadoB 4 - bubnuoteka [IOK
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5 4 - bu6mmoreka [IOK
BeposiTHOCTB M yacToTa CIy4aitHOro coOBITHS https://m.edsoo.ru/7f415fdc
6 O0001IEeHne, cucTeMaTH3alis 3HAHU I 5 2 Bu6mmoreka [JOK
https://m.edsoo.ru/7f415fdc
Hroro: 34 2
KRJIacc
DIIEKTPOHHBIE
No KommuectBo | KoHTpONbHBIE (uudpoBbIE)
HaunmenoBanue pa3acia, TCMbI
n/m 4acoB paboThI oOpa3zoBaTeIbHbIE
pecypcehl
1 |II 7 4 -
OBTOpEHHE Kypca 7 Kilacca BuGmmorexa LOK
https://m.edsoo.ru/7f417fb2
2 OmnwcarenbHas CTaTUCTHKA. PaccenBaHue TaHHBIX 4 - BuGmiorexa LIOK
https://m.edsoo.ru/7f417fb2
3 4 -
Muozxectsa bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2
4 | BeposITHOCTH CITy4aifHOTO COOBITHS 6 - Butmorexa LIOK
https://m.edsoo.ru/7f417fb2
5 4 -
Beenenue B Teoputo rpadon bub6morexa IIOK
https://m.edsoo.ru/7f417fb2
6 CrygaitHbie COOBITHS 8 -

bu6mmorexa [IOK
https://m.edsoo.ru/7f417th2
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7 O000111eH1Ee, CHCTEMATH3ALIMS 3HAHUN 4 2 BuGmmorexa LOK

https://m.edsoo.ru/7f417fb2
Hroro: 34 2
9 kJ1acc
DIIEKTPOHHBIE
Ne KomnuectBo | KoHTposibHBIE (g poBbIe)
HaumenoBanue paznena, TemMel
n/m 4acoB paboThI oOpa3oBaTenbHbIC
pecypchl

1 |NosTopeHue Kypca 8 Knacca 4 - Bu6amnoreka LIOK
https://m.edsoo.ru/7f41a302

2 DneMeHTSI 4 - bubnuoreka [JOK
KOMOHHATOPUKH https:/m.edsoo.ru/7f41a302

3 ['eomerpuueckas BEpOSITHOCTD 4 - bubnuoreka [IOK
https://m.edsoo.ru/7f41a302

4 |Wcnbrtanus beprynnu 6 - BuGmuorexa LIOK
https://m.edsoo.ru/7f41a302

5 . 6 ) bubnuoteka [IOK
Cryuaitias ennuHa https://m.edso0.ru/7f41a302

6 O06001IeHre, KOHTPOITb 10 1 Bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

Uroro: 34 1
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