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[TOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamma mo MareMaTHkKe Jjsi OOy4alolUXcsi C 3aJepiKKOi
ncuxudeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIEro
oOpa3oBaHusi TOATOTOBJIEHA Ha oOcHOBe @DenepalbHOTO TOCYJAPCTBEHHOTO
0o0pa30BaTeIbHOTO  CTaHAapTa OCHOBHOTO oOmiero o6OpaszoBanus ([Ipukas
Munnpocsemienus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH
MunuctepctBoM  toctuiuu  Poccuiickoit  ®enepanun  05.07.2021 1., per
Homep 64101) (manee — ®I'OC OOO), [IpumepHOI aganTUPOBAHHON OCHOBHOM
oOpa3oBaTeIbHON MPOTPaMMBbl OCHOBHOTO OOIIETO 0Opa30BaHMs OOYYAIOIIUXCS C
3aiepkkor ncuxudeckoro pazsutus (nanee — [TAOOIT OOO 3IIP), [IpumepHoit
paboyeil mporpaMMbl OCHOBHOIO  OOIIEro OOpa3oBaHHMs MO  MPEAMETY
«Maremaruka», [IpumepHON IpOrpaMMbl BOCIIMTAHMS, C YIETOM PACIPENEIICHHBIX
Mo  KjaccaM  MpOBEpSiEeMbIX  TpeOOBaHMM K  pe3ylbTaraM  OCBOCHHS
AnanTUpOBaHHON OCHOBHOH 0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIErO
oOpa3oBaHus OOyYaroIIMXCsl C 3aJEpXKKOW INCUXWYECKOro pazBuTHs. B paboueit
MpOrpaMMeE YYTEHbI UJIEU U TOJIOKEeHHUsT KOHIlenuu pa3BUTHS MareMaTH4eCKOTO
oOpazoBanus B Poccuiickoit deneparuu.

OO0mas xapakTepucTUKA y4e0HOro npeamera «MareMmaTuka»

VYuebubiii mpeamer «MaremaTuka» BXOJUT B TPEAMETHYIO 00JacThb
«Maremarunka u uHpopmatuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KyJABTYpPhl M JIOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUS I0JIb30BATHCS
aNIrOPUTMaMHU, a TAKXKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON >ku3HM oOy4vatomuxcss ¢ 3[IP. YueOHBIM mnpeamer pa3BuUBaeT
MBIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpaxeHHe, (PyHKIHOHAIBbHYIO TI'PaMOTHOCTD,
YyMEHHUSI BOCHPUHMMATh M  KPUTUYECKH  aHAIM3UPOBaTh  HHQOpMAIHIO,
MPENICTABICHHYIO B Pa3UYHBIX (hOpMax.

OOyueHnue mareMaTHke Ja€T BO3MOXKHOCTH pa3BHBAaTh y OOYYaIOUIUXCS C
3IIP TOYHyIO, panMoOHAIBHYI0 M HH(POPMATHUBHYIO pEYb, yMEHHE OTOHpATh
HauOosee MOAXONAIIUE S3bIKOBbIE, CUMBOJIMYECKUE, TpapUuecKue CpeicTBa A
BBIPAXKEHUS CYK/ICHUH U HAIJISITHOTO UX MPEICTaBICHUS.

Heob6xoaumpiM KOMIOHEHTOM OOIIIEH KyIbTYPhl B COBPEMEHHOM TOJIKOBAHHUH
ABJIA€TCST OOLIee 3HAKOMCTBO C METOJAaMU IO3HAHUS JIEWCTBUTENIBHOCTH,
NPECTaBICHUE O MpPEAMETe M METOAaX MaTeMaTHK{, UX OTIWYUI OT METOJ0B
JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUS
MaTeMaTHKU JUIsl PElIeHUsT HAay4YyHbIX M MPUKIAAHBIX 3aaad. Takum oOpazowm,
MaTeMaTU4ecKoe 00pa3oBaHWE BHOCUT CBOM BKJIaa B ¢GopMuUpoBaHUE OOIIeh
KYJBTYPBI YEIOBEKa.

W3yueHrne MaTeMaTUKHU TaKXe CIOCOOCTBYET ICTETHUECKOMY BOCIUTAHUIO
YEeJIOBEKa, MOHMMAHUIO KPacoThl M U3SIIECTBA MATEMAaTUUYECKUX PaCCYKICHHIM,
BOCHPUATUIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHH.

[Iporpamma otpaxaeT coaepkanue oOydeHus mpeamery «MaremaTtukay c
y4eTOM O0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTel oOyvaronuxcst ¢ 3IIP.
OBnagenune ydeOHbIM TpeaMeToM «MaremaTtrukay MpeACTaBISET ONMPEICICHHYIO



crnoxxHocTh A yuyamuxes ¢ 3P, V obyuatomuxcs ¢ 3I1P naunbonee BbIpaskeHbI
OTCTaBaHUS B PAa3BUTHHM CIIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, [MO3TOMY
aOCTpaKTHbBIC U OTBJICUYCHHbIE KATETOPUM UM TPYAHOJOCTYIIHBI. B TOXe BpeMs rpu
CHeUaIbHOM 00yYE€HUU 00YyYarolrecs MOTYT BBITIOJIHSTH 3aJJaHUs 110 aJITOPUTMY .
OHH BOCHPHUMMYHUBBI K TOMOIIM, MOTYT BBIIIOJIHUTH IEPEHOC HA AHAIOTUYHOE
3aJlaHie YCBOEGHHOIro croco0a pemieHus. CHUKEHUE Pa3BUTHUS MBICIUTEIbHBIX
omepanuil M 3aMEIJICHHOE CTAHOBJIICHUE JIOTHMYECKUX JEHCTBUM IMPUBOIAT K
HEJIOCTATOYHOM  OCMBICIICHHOCTH  COBEPIIAEMBIX  Y4YEOHBIX  JEUCTBUU. Y
oOyJaromuxcs 3aTPyAHEHbI CUETHbIE BBIYMCICHHUSA, IMPOU3BOAUMBIE B yme. B
NMCbMEHHBIX BBIUMCIEHUSX OHU MOTYT IPOMYCKAaThb OJUH W3 MPOMEKYTOUHBIX
maroB. IIpu pabore ¢ 4YMCIOBBIMH BBIPAKEHHSIMH, BBIYUCICHHUEM HMX 3HAYEHUS
MOT'YT HE€ YJIEp)KHBaThb NPAaBUJIBHBIA NOPSAOK naeucTBud. llpm ynpomenun,
npeoOpa3oBaHny BeIpakeHu ywammecs ¢ 3[IP He Moryr camMoCTOSTEIbHO
MPUHATH PEUIEHUE O MOCIEA0BATEIbHOCTU BBINIOJHEHUS AciicTBU. KOHKpeTHOCTH
MBIIUICHUSI OCJIOKHSET YCBOCHUS HaBbIKA PELICHUS YPAaBHECHHI, HEPABEHCTB,
CUCTEMBbI ypaBHEHHI. VIM ManogocTynHo coBepiieHne 00paTUMbIX ONepaluii.

Husknii  ypoBEeHb pa3BUTHs JIOTUYECKHX OIEpaluid, HEIOCTaTOYHAs
O00OOLICHHOCTh MBILUICHHUS 3aTPYAHSIIOT H3yuyeHue TeMbl «DYHKIMW»: MpH
ONpeieNeHN (PYHKIMOHAIBHONM 3aBUCHUMOCTH, IpPU ONUCAaHUM TpaduuecKoi
CUTyallud, HCIOJb3ysl T'€OMETPUUECKUH, anreOpanyeckuid, (pyHKIIMOHAIbHBIHI
a3bIku. Hepenko ywaniuecs He BUASAT pa3HULBI MEXAY OO0JACThIO ONpENeNeHUs
(GyHKUIMH U 00JIaCThIO 3HAYEHUM.

Pemenue 3amau conpspkeHO ¢ TPYIHOCTAMU O(OPMIIEHHSI KPATKOW 3aIluCH,
NPOBEICHHUS ~ aHAM3a  YCJIOBHMS  337aud, BBIJCJICHHUS  CYLIECTBEHHOTO.
Oo6yuaronuecs ¢ 3IIP 3arpyassioTcss caenarh yMO3aKJIIOYEHUE OT OOIIero K
YaCTHOMY, HEpPEJIKO BBIOMPAIOT HEpaluMOHAIbHBIE CIIOCOOBI PEIIeHUs, WHOTIa
OrpaHUYMBAIOTCA MAHUITYJISIUSMHU C YUCIIAMH.

[Ipu wu3yueHun reomeTpuueckoro wMarepuaia oOydaromuecss ¢ 3IIP
CTAIKUBAIOTC € TPYAHOCTBIO  JENaTh JIOTMYECKUE  BBIBOABI, CTPOUTH
NIOCJIEIOBATENbHBIE paccykaeHus. HenpouyHele 3HaHHWA OCHOBHBIX TEOPEM
reOMETpUM TPHUBOJUT K OMMOKaM B PEIIEHUH TEOMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT MOAMEHUTH (POPMYITy, HEPAaBUIBHO MPUMEHUTH TeopeMy. K
Cepbe3HbIM OLIMOKaM B pEIIeHWH 3ajad OPUBOAST HEJOCTaTOUYHO pa3BUTHIC
MPOCTPAHCTBEHHBIE Mpe/IcTaBleHUs. VUM CI0KHO BBINOJHUTH YEPTEK K YCIOBHIO,
B [IUCbMEHHBIX pabOTaX OHU HE MOTYT MIPUBECTU OOBICHEHHE K UEPTEXKY.

ToyHOCTH 3allOMHMHAHUA W BOCIPOM3BEIEHUS y4eOHOTO MaTepualia
CHU)KEHBI 110 MPUYUHE CIAa00CTH MHECTUYECKOM NEeATEIbHOCTH, CYKEHUsI 00bema
namatu. OOyuarouumcsi ¢ 3IIP TpeOyercss Oosbllie BpeMEHU Ha 3aKperjieHue
MaTepuaa, akTyaau3alnsi 3HaHU| 10 ONope MPHU BOCIPOU3BEACHHH.

Jis  mpeonoyieHus TPYIHOCTEW B HW3YYEHMM Y4YeOHOTro IpenMera
«Marematrka» HeoOXxoamma ajanTanus o0beMa M XapakTepa Y4eOHOro
MaTepuana K IO3HAaBaTEJIbHbIM BO3MOXHOCTAM ywammxcs c 3IIP. Crnepyer
yu4eOHBII MaTepuasn MPEnoJHOCUTh HEOONBIIMMHU MOPLUUAMHU, YCIOXKHSIS €ro
MOCTENIEHHO, M3bICKUBATh CMOCOOBI aJanTaldyd TPYAHBIX 3aJaHUi, HEKOTOpbIE
TEMbl J1aBaThb KAaK O3HAKOMUTENIbHBIC; MCKJIIOYaTh OTHEJIbHBIE TPYAHBIC



JI0KAQ3aTeNbCTBA; TEOPETUUECKUN MAaTepual PEKOMEHYETCsl M3ydaThb B MPOLECCE
MIPAKTUYECKON JEATEIbHOCTA IO pelieHuto 3anad. OpraHndyeckoe €IMHCTBO
MPAKTUYECKOM M YMCTBEHHOM JEITEILHOCTH y4YalluXCid Ha YpoKax MaTE€MaTHKH
CIOCOOCTBYIOT IpOYHOMY U CO3HATEIbHOMY  YCBOEHHIO 0a3HUCHBIX
MaTEMaTUYECKUX 3HAHUWA U YMECHUU.

Hesn 1 3axa4u n3y4enust yueOHoro npeamera «MaremMaTuka
[TpuoputeTHbIME yenamu 00ydeHHs] MaTeMaTukKe B 5—9 Kiaccax sIBISIFOTCS:

* (QopmupoBaHHUE HEHTPATHHBIX MAaTEMaTHUECKUX MOHATHIA (YUCIIO, BEINYNHA,
reomeTpuyeckas  ¢Gurypa, TEpeMEHHas, BEPOSITHOCTb,  (PYHKIHA),
00ecreunBaroIuX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTH4YECKOTO
oOpazoBanus ooyuaromuxcs ¢ 3I1P;

* noxaseneHue oOywatommuxcsi ¢ 3[IP Ha pmocTymHOM At HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MATEMAaTHKUA U OKPYXAIOIIET0 MUpa, IOHUMaHUE
MaTeMaTHKU KaK 4YacTH OOIEel KYIbTYphl YEJIOBEUECTBA;

" pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX COCOOHOCTEN 00yUaroluxcs ¢
3IIP, mo3HaBaTEIbHONM  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX  YMEHUU,
KPUTUYHOCTH MBILLUUICHUS, HHTEpECca K U3yYCHHUIO MaTeMaTHKH;

* (QopmupoBaHue (YHKIIMOHAIBHON MaTeMaTH4YE€CKONM I'PaMOTHOCTH: yMEHHUS
pacrno3HaBaTh MpPOSBICHHUS MareMaTMYeCKUX IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEANbHBIX JKU3HEHHBIX CUTyalUUsAX U NIPU U3YYCHUU
OpyrMX  y4eOHBIX  NpPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH  H
3aKOHOMEPHOCTEW, (OPMYIUPOBATh UX Ha SI3bIKE MAaTEMAaTUKU U CO3/1aBaTh
MaTE€MaTUYECKNE MOJENH, IPUMEHATh OCBOEHHBI MaTEMAaTUYECKU aIapar
JUISL pElIEHUsT NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATh U
OILICHUBATH MOJTYYECHHBIEC PE3YIIBTATHI.

JlocTikeHne 3THX 1enel o0ecrneunBaeTcs pelieHueM CIEaYIOINX 3a0ay.

= ¢opmupoBarh y oOywarommxcs ¢ 3IIP HaBbikm ydeOHO-TO3HABATEILHOU
JESITeIbHOCTH: TJIaHUpOBaHHE paOOThl, MOUCK pPALMOHAIBHBIX NyTeH ee
BBIITOJIHEHUS, OCYILIECTBICHUSI CAMOKOHTPOJIS;

" CcrnocoOCTBOBaTh HMHTEJUIEKTYaJIbHOMY pPa3BUTHIO, (POPMHUpOBATH KadyecTBa,
HEOOXOAMMBIE YEJIOBEKY JiJIsi MOJHOLIEHHOM JKM3HM B COBPEMEHHOM
oOlIecTBe, CBONCTBEHHbIE MAaTEMaTHMYECKOW JESTeIbHOCTH: SCHOCTH H
TOYHOCTH  MBICIIM, HHTYWLHMH, MPOCTPAHCTBEHHBIX MPEACTABICHUM,
CIOCOOHOCTH K MPEOJOJIEHUIO TPYAHOCTEH;

* (GopMHUpOBaTh KIIIOYEBHIE KOMIETEHIIMM YYAIlUXCS B pamMKax MPEIMETHOU
oOnactn «MaremaTrka 1 HHPOpMaTHKay;

" pa3BUBATH MOHATUIHOE MbILLIEHUS oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJISTh KOPPEKIUIO MO3HABATEJIbHBIX MPOLIECCOB OOYYaIOIIUXCS C
3I1IP, HeOOXOAUMBIX AJIE OCBOCHUS MPOrPaMMHOTO MaTrepuaia mo yueoHoMy
IpeaMeTy;

" [peaycMarpuBaTb  BO3MOXKHOCTh  KOMIIGHCALlUM  OOpa30BaTENIbHBIX
1e(UIUTOB B OCBOECHUHU MPEAIIECTBYIOIIETO MPOrPaMMHOIO Marepuaia y
oOyuatomuxcs ¢ 3[1P 1 HemoCTaTKOB B X MaTEeMaTHYECKOM Pa3BUTHUH;

* chopMHPOBATh YCTOMYMBBIA UHTEPEC YUAUXCS K TIPEIMETY;



" BBIABIATH U PA3BUBATh MATEMAaTUYECKUE U TBOPUYECKHUE CITIOCOOHOCTH.

OcCHOBHBIE JIMHUHU COAEPKaHUS Kypca MaTeMaTuku B 5-9 kinaccax: «Hucna u
BBIUUCIEHUS», «Anredpa» («Anredpanyeckue BBIPAXKEHUA», «YpPaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «leomerpus» («leomerpuueckue ¢Gurypsl U ux
cBoiicTBa», «l3MepeHue TEeOMETpUYECKUX BeEIMUUH»), «BepodarHocts u
CTaTUCTUKA». JlaHHBIE TMHUYU PA3BUBAIOTCS MApaAJJIENIbHO, KaXk/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOM, OJIHAKO HE HE3aBUCHMO OJHA OT JIpyroi, a B TECHOM
KOHTaKTe W B3auMoneucTBuu. Kpome »53Toro, ux OObEAUHSET JOTHYECKas
COCTAaBIIAIONIAs, TPAJAMIMOHHO TPHUCYIAs MaTeMaTHKe U TMPOHMU3BIBAIOIIASl BCE
MaTeMaTH4eCKUEe Kypchl W cojepxarenbHble JuHHH. CPopMylIupoBaHHOE B
denepanbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe OCHOBHOTO OOIIEro
oOpa3oBaHus TpeOOBaHHWE «YMETh ONEPUPOBATh MOHATUAMU: OIpPECICHHUE,
aKcuoMa, Teopema, J0Ka3aTeIbCTBO; YMEHUE PACIO3HABaTh WCTUHHBIC M JIOXKHBIC
BBICKa3bIBaHMsI, IPUBOJIUTE IIPUMEPBI U KOHTPIPUMEPDI, CTPOUTH BbICKA3bIBaHUS U
OTPHUILIAHUS BBICKA3bIBAHUN» OTHOCUTCS KO BCEM KypcaMm, a (OpMHUpPOBaHHE
JOTHYECKUX YMEHUU paclpelensercss M0 BCeM TrojaM OOy4eHHMsT Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ylbTaTam
OCBOEHHUs paboyeil MmporpaMMbl, paclpenenéHHbIM MO0 TrogaM oOyudeHus,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIIHAIBEHBIM
BonpocaMm oOyyaromuecss OoOpallajuch HEOJHOKPAaTHO, 4YTOOBI OBJAJEHUE
MaTeMaTHIEeCKUMH MOHATHAMHI U HaBBIKAMHU OCYIIECTBISIIOCH TIOCIEA0BATEIHO U
MOCTYNaTeIbHO, C COOMIOICHNEM MPUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIMCH B OOIIYIO CUCTEMY MaTeMaTUIECKUX MPEACTABICHUIN 00YJarOIINXCs C
3I1P, pacimpsisa u ynyossaa e€, o0pa3ysl IpOYHbIE MHOXKECTBEHHBIE CBs3u. OOme
Leau u3yyeHus: yueOHoro npeamera «MaremaTuka» npeacTtaBieHsl B [IpumepHoi
paboueli mporpaMmMe OCHOBHOTO 00111eT0 00pa3oBaHUsI.

Oco0enHocT oTO0Opa ¥ aJanTanuM Y4e0HOro Marepuasga 1o
MaTeMaTHKe

OOyuenue ydeOHOMY mpenMery «Maremarvka» CTPOUTCS Ha CO3JIaHHUH
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHHS MMPOTPAMMHOTO MaTeprayia 00y4aromuMHCs
c 3IIP. bonpmoe BHuUMaHME yAenseTcss OTOOpPY y4yeOHOro Marepuaia B
COOTBETCTBHM C MPHUHIMIIOM JOCTYIHOCTH MPU COXpPaHEHUH oOIIero 06a3zoBOro
YPOBHsI, KOTOPBIN JTOJDKEH TI0 COAEPIKAHHUIO U 00beMY OBITh aaTHPOBAHHBIM JIJIS
oOyuaronquxcsi ¢ 3I[IP B cooTBeTcTBMM C HUX OCOOBIMH 00pa30oBaTEIbLHBIMU
notpedbHocTsMuU. CienyeT OOJErYuTh OBJIAJICHUE MaTepuaaoM OOYYarolMMUCS C
3I1P mocpencTBOM €ro JeTajabHOTO OOBSICHEHHUS C CHCTEMaTHYCCKUM TIOBTOPOM,
MHOTOKPAaTHOW TPECHUPOBKM B TPUMEHCHWW 3HAHWUH, WCIIONB3Ys IPHUEMBI
aKTyanu3aluu (Bu3yajbHas Oropa, aMsaTKa).

[IpumepHass mporpamMma  TpeaycMaTpUBaeT  BHECEHHE  HEKOTOPBIX
W3MCHECHHI: YMEHBIICHHE O0beMa TEOPETHUUYECKUX CBEACHHWM, BBIHECEHUE
OTACNBHBIX TEM WIM IENbIX pa3lelioB B Marepuaiabl it  0030pHOTO,
O3HAKOMHTEJIHOTO U3yUCHUS.

N3menenus mporpammsl B 5-9 kiaaccax



Mamemamuxa ¢ 5 u 6 knaccax

B 03HakOMUTENBHOM IUIAHE PEKOMEHAYETCS M3y4aThb CIEAYIOIINE TEMBI:
«PuMckas nymepanus», «PaBHbie urype», «umunanap, xkonyc, map», «KyoOy,
«IIpssimoyroneHbld  mapamienenunen», «llepememnienue 10  KOOpJIAMHATHOM
npsMoiy», «Moayib duciay, «YucioBble MpoMeXyTKHY; «Macirady (n3ydaeTcs B
kypce «['eorpadus»); «M300paxeHue reoMeTpUUeCKUX (PUryp Ha HEIMHOBAHHOMU
Oymare C HCIOJb30BaHUEM IIUPKYJS, JUHEWKH, YTOJIbHUKA, TPAaHCIOPTUPAY,
«mmaa  okpyxHOocTm», «llmomans kpyra», «llapamnensHbie mpsSMBIEY,
«Ilepnenaukynsipubie mpsiMbiey», «OceBasi U LIEHTPaJIbHAsI CHMMETPUNY (U3ydaeTCs
B Kypce TeoMeTpum); «beckoHeUHBIE TEPUOMUYECKHE ECATUYHBIC POOH.
JlecaTnuHOE MpUOIMKEHNE OOBIKHOBEHHOW JpOo0OM» (M3y4yaeTcs B Kypce ajreopsbl).

CrnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha cieayroliue Tembl: «Pemienue
JOTUYECKUN 3am1au», «JlnmHa orpeskay, «llkaney, «PacnpenenuTenbHblii 3aKOH
YMHOXEHUS», «3amuch TMPOU3BEICHUS C OYKBEHHBIMH  MHOXXUTEIISIMUY,
«Iloctpoenne KOHPUTYypaIuil U3 YacTel NMpsAMOn, OKPYKHOCTH Ha HETMHOBAHHOM
u Kjetdarod Oymarey, «Jlemutenun wu kpatHbie. [lpusHaku geamumocTy,
«Haubonpmmii o0l AenIuTeNlb U HauMEHbIIee obiiee kpartHoe. JleammocThb
CyMMbl W TmpousBeneHus». «llpuBenenue npoOu K HOBOMY 3HAMEHATEIIOY,
«Haxox1eHre 4yacTy 1EeIoro U Lesioro mo ero yactm». «OKpyriieHHe JeCATUYHBIX
npobei». «Pemenue 3amad  mepebOPOM  BCEX BO3MOXKHBIX — BapHUaHTOBY.
«CocraBiieHre OYKBEHHBIX BBIPAKEHUI MO YCIOBHIO 3a7aur». BeicBoOoAMBIIMECS
4yachl MOKHO MCIIOJIb30BaTh HAa MOBTOpPEHUE (B HaYaJle U KOHIIE Y4€OHOTro rojia), Ha
n3yueHue Haubojee TPYAHBIX M 3HAUYUMBIX TeM: B V Kjacce — Ha pelieHue
ypaBHEHU, IPUBEJICHUE APOOM K HOBOMY 3HAMEHATEII0, YMHOXKEHHUE U JICJICHUE
JNECATUYHBIX JIpoOeil, u3mepeHue yrioB; B VI kiacce — JEUCTBUA C
MOJIOKUTEIBHBIMU U OTPUIATEIIBHBIMU YUCIAMH, PEIICHUE YPABHEHUH, CI0KEHNE
Y BBIYMTAHHE YWCEJI, COJACPXKAIIMX IIEIYI0 U IPOOHYIO YacTh, HA YMHOXEHHUE U
JieJieHne OOBIKHOBEHHBIX JApO0ei.

Anzeopa
B 03HaKOMUTEIIBHOM IUIAHE PEKOMEHAYETCS M3y4yaTh CICAYIOIIUE TEMBI:
«ppaunoHaibHbIE YHCIA. JlelicTBUTEIbHBIE qyuciay, «CpaBHEeHUE

JNEUCTBUTENLHBIX YHUCeN, apuMeTHdecKue JeHUCTBUA C JICUCTBUTEIbHBIMU
yucnamuy, «HaxoxneHue mNpUOMMKEHHBIX 3HAY€HUM KBaJApaTHOIO KOPHSDY,
«Teopema Bwuera», «Pemennss ypaBHEHHH TpETbEW M YETBEPTOM CTENEHEN
pa3NoKEeHUEM Ha MHOXKUTENNY, « DYHKIUSA Y =VX U ee rpapuk», «[lorpemHnocts u
TOYHOCTh NPUOMKEHUD», «UeTHble M HeueTHble QyHKIMU», «DyHKIUI y=x"»,
« Dy y= ax’, ee rpaduk u coiictBa. ['paduxu GyHkumil y= ax” + n u y=a(x-
m)?, «YpaBHEHHE ¢ ABYMs IIEPEMEHHBIMH U ero rpaduxy, «['padudecknii crnocod
pelieHusl CUCTeMbl ypaBHeHUI», «l300pakeHne 4JIEHOB apUPMETHUYECKON U
T€OMETPUUECKON MPOrPECCUd TOYKAMHU HA KOOPJIAMHATHOM IUIOCKOCTH. JIMHEWHBIN
Y DKCHOHEHUMAJIBHBINA POCT. CI0KHBIE MPOLEHTHD.

Crnenyer yMEHBIIMTh KOJMYECTBO YacOB Ha U3ydeHHE TeM: «DopMylb»,
«/loka3arenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHME C JABYMs HEU3BECTHBIMUNY,
«I'paduk nWHEHHOTO YypaBHEHUS C JBYMs TNepeMeHHbIMH», «['paduaeckoe



pElIeHNE JMHEHHBIX YpaBHEHUI M CHUCTEM JIMHEMHBIX ypaBHEHHID», «CBoOICTBa
KBaJIPaTUYHON PYHKIIUNY.

BricBoOoiuBIIMECS] Yachl PEKOMEHJIYETCS MCIOJb30BaTh: MJsl JIyYIlIeH
npopaboTKu Haubosiee BaXKHBIX TeM Kypca: «Peiienue ypaBHenuit», «Pemienue
cucTeM ypaBHeHUN», «CoBMecTHble JIeHCTBUA C Apo0simu», «llpumenenue
CBOMCTB apr(METUYECKOTO KBaAPATHOTO KOPHS»; HAa IOBTOPEHUE, PEIlICHUE 3a/1aY,
npeoOpa3oBaHue BHIPAKEHUM, a TAK)KE HA 3aKpEIIeHUE U3YYEHHOTO MaTepuala.

I'eomempusn

Cnegyer OCHOBHOE BHUMAaHUE YACIHWTh IPAKTUYECKOW HANPaBICHHOCTH
Kypca, HCKIOYMB M YINPOCTUB HAWOOJEe CIOXKHBIM I  BOCHPUATHS
TeopeTuyeckuii martepuan. Ha ypokax reoMeTpuum HEOOXOAMMO MaKCUMAalbHO
UCIIOJIb30BaTh HATJIAIHBIE CPEACTBA 00yUeHUs, OONbIIE MPOBOJUTH MPAKTHIECKUX
padoT ¢ ydamumucs, pemats 3a1a4u. CTpOUTh pelIeHre 3a1a4d MPU NOCTOSHHOM
oOpaIleH!H K HarJIIJHOCTH — PUCYHKaM U YepTexaM.

O3HaKOMMUTENBHO JaTh TeMbl: «TeopeMbl M J0Ka3aTeabCTBO. AKCHOMBDY,
«/lokazaTenbcTBO OT MNPOTUBHOTIO», «CyHIECTBOBAaHHE W  E€AUHCTBEHHOCTh
MEPIIEHAUKYJISIpA K MPSIMO», «MeToa reoMeTpudeckux Mect», «MeToa yIBoeHus
Menuansl», «Teopema @asieca U Teopema O NPOINOPLUUOHAIBHBIX OTPE3KaX»,
«Illentp macc TpeyronbHUKa», «3MeHeHHEe TPUTOHOMETPUUECKUX (YHKIUMA TPH
BO3pacTaHuu yria», «DopMynsl i paAnyCcOB BIHCAHHBIX M OINHUCAHHBIX
OKPY/KHOCTEM  MPAaBWIBHBIX  MHOTIOYI'OJIBHUKOB», «YpaBHEHHE  IPAMON»,
«JIBrxenue», «CBOMCTBA IBMKECHUD», « TeopeMa 0 MpOU3BEICHUN OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIIHNX, TEOPEMa O KBaIpaTe KacaTeIbHON.

CrenyeT yMEHBIINTD KOJMYECTBO 4aCOB HAa U3ydyeHUEe TeM: «CHMMETPUYHBIC
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «LIeHTpaabHas CUMMETpPUD,
«ITapannensubiii mepenocy», «lloBopor», «IlpeodbpazoBanne momodus. IlomgoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/1a4l HAa MOCTPOCHHE C MOMOILBIO
LUPKYJISL U JUHEUKW», «JlekapTOoBbl KOOpAMHATHI HA IUIOCKOCTH», «PemeHune
TPEYTrOJILHUKOBY, «[lomooue dhurypy.

BricBoOOAMBIIIMECS YAaChI UCTIONB30BATh HA PEILICHUE 337a4 U TOBTOPEHUE.

Bepoamnocms u cmamucmuka

B cBs3u ¢ Tem, 4TO MaHHBIN KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuatomuxcs ¢ 3IIP, cBs3aHHbIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3YYEHUE JIOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE U
JOCTYITHOM JUIsl YY€HUKOB Marepuasie. OCHOBHOE€ BHUMAHME CIEAYET YJIEIUTH
pasznenaM, CBSI3aHHBIMU C IIOBTOPEHHEM NPOWIEHHOTO MAaTepualla, yBEIUYUTH
KOJIMYECTBO YNPAKHEHUIN U 3aJaHUM, CBSI3AHHBIX C MPAKTUYECKOMN JIESITEIbHOCTHIO
00y4Jarommxcs.

Heobxoaumo mnepecMOTpeTh COAEpKaHUE TEOPETHUUECKOro MaTephalia u
XapakTep €ro M3J0KEHUS: TEOPETUYECKUN MaTepuall IPENOAHOCUTH B IPOLECCE
pEILICHUS 3a7a4 Y BBINOJHEHUS 33IaHUM HATJISIAHO-TIPAKTUYECKOTO XapaKTepa; He
TpeOOBaTh BHIBOJA M 3aIIOMUHAHUS CIOXKHBIX (DOPMYJI, PEIICHUS HECTAHIAPTHBIX,
TPYROEMKHUX 3alaHuM. P TeM cienyeT u3ydaTh B 03HAKOMUTEIBHOM IUIAHE.



Buabl nesarensHoctu odyuarommuxcs ¢ 3I1P, o0ycioB/ieHHbIe 0COOBIMU
00pa3oBaTeJIbHBIMH NOTPEOHOCTAMH M O00eclneYyHBAKIINE OCMbICJIEHHOE
O0CBOEHME COJIePKAHNH 00pa3oBaHus N0 npeaMery «MaremMaTuka

Conepxanue BUIOB JeaTelibHOCTH oOydaromuxcs ¢ 3I1P onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMKU MOTPEOHOCTAMH. [IOMHUMO IIMPOKO UCTIONB3yEMBIX B
OOIT OOO o6mux mug Bcex oOydYaromMXcs BHUIOB JEATEIBHOCTU CIETyeT
YCUJIUTh BUJBI JIEATCIIBHOCTH CHElU(PUUHBIC [JI1 JaHHOW KaTeropuM JIeTeH,
00eCIIeYnBAOIINE OCMBICIICHHOE OCBOCHHE COJEpKaHUs OOpa3oBaHHs 10
MpeaMETy: YCWICHUE MPEAMETHO-TIPAKTUUECKON AEeSATEIbHOCTU C aKTUBU3AIUuen
CEHCOPHBIX CHCTEM; YEpEIOBAHUE BHUJOB JCSATEIbHOCTH, 3aJCHUCTBYIOIINX
pa3lIMuHbIE CEHCOPHBIE CHUCTEMbI, OCBOCHHE Marepuaja ¢ OMOpOWd Ha aJrOpUTM;
«TOIIArOBOCTh» B HW3YYEHUM MaTepualia, HCIOJIb30BAHUE JOMOJHUTEIbHON
BU3YaJIbHOM OMOpPBI (CXEMBI, IIA0JIOHBI, OMOPHBIE TAOJIMIBI); PEYEBOM OTYET O
mporiecce M pe3yyibTaTe ACSATEIbHOCTH; BBINOJHEHUE CICHHANTBHBIX 3aJaHUH,
00eCTICUMBAIOIINX KOPPEKIIUIO PETYJIAINN y9eOHO-T03HABATEIFHON ACATEIbHOCTH
1 KOHTPOJIb COOCTBEHHOI'O pe3yJibTara.

[IpumepHas TemaTuyeckass U TEPMHUHOJIOTHYECKAsl JIGKCUKA COOTBETCTBYET
OOII O0O0.

Jns oOyuaromuxcs ¢ 3IIP cymiecTBeHHBIM SBISIOTCS TPHEMBI pabOThI C
JEKCUYECKUM MaTepuayioM 1o mpeaMery. [IpoBoautes crenmanpHas padorta Mo
BBEJICHUIO B aKTUBHBIN CIIOBAph 00YUYAIOIINXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHUH.
N3yuaemble TEpMHUHBI BBOASTCA Ha TMOJUCEHCOPHON OCHOBE, o00s3aTeIbHA
BU3yaJibHAsl MOJJEPKKA, aJrOPUTMbI PaOOTHI C OMpPEACICHUEM, OMOPHBIE CXEMBbI
JUISL aKTyalli3alid TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBun ¢ denepanbHbIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus y4eOHBIM mpenMer «MaremaTukay
BXOJIUT B TIPEAMETHYIO o0nacth «MaremaTuka u WHOpPMATHKa» U SIBISETCS
oOs3aTeNbHBIM I M3ydeHus. B 5-9 knaccax ydeOHbIi mpeamer «MaTtemaTukay
TPaJAMIIMOHHO M3Y4YaeTCsl B paMKax CJIEAYIOIIUX Y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «AnreOpay (BKIIIOYasi AJI€MEHTHI
CTaTUCTHKU U TEOpUH BeposTHOCTel) u «I eomerpusi». HacTosiieir mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN YUeOHBI Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosiieit nporpamMmoii npeagycMaTpuBaeTcs BbIACICHUE B yUeOHOM IUIaHe
Ha M3y4YeHUE MaTeMaTuKu B 5—6 Kiaccax 5 y4yeOHBIX YacOB B HENENIO B TEUEHHUE
KaXJI0ro rojia oOydyeHus, B 7-9 kiiaccax 6 yuyeOHBIX 4acOB B HEJEIIO B TCUCHUE
Ka)XJ10ro roja oOy4eHus, Bcero 952 yueOHbIX Jaca.

Conepxxanue yuyeOHoro mpenmera «Maremarukay, NpPEICTABIEHHOE B
[Ipumepnoii paboueit mporpamme, cootBeTcTByer DPI'OC OOO, Ilpumepnoit
OCHOBHOH 00pa30BaTEIbHOM IIpOrpaMMe OCHOBHOI'O 00Imero oOpa3oBaHMS,
[TpumepHOIi amanTUPOBAHHOW OCHOBHOW 00pa30oBaTEILHON MPOrpaMMe OCHOBHOTO
o01rero o0pazoBaHus 00YUYaAIOIMIUXCS C 33JIEPIKKOM IICUXUYECKOTO Pa3BUTHSL.

Temarnueckoe mIaHUpOBaHUE YYEOHBIX KypCOB U  PEKOMEHAYyeMOe
pacrpezneneHue  y4eOHOTO  BPEMEHHM JJII  U3YYEHHUS  OTHEIbHBIX  TEM,



IPEIIOKEHHbIE B HACTOAILLEH MpOrpaMMe, HaJ0 paccMaTpHBaTh Kak MPUMEPHbIE
OpPUEHTHUPHI B TIOMOIIb COCTABUTENIO aBTOPCKOM paboueld mporpaMmbl U MPExIe
BCEr0 YYHUTEN0. ABTOp paboueil mporpamMMbl BIPABE YBEIUYUTH MPEJIOKEHHOE
YUCJIO Yy4eOHBIX YacOB Ha TEMbI, TpeOyromue Oojee MIMTEIBHOTO H3Y4YCHUS
oOyuarorumucs ¢ 3I1P, win yMeHbIINTh KOJIMYECTBO YACOB HA TEMbI, U3y4yaeMble
Ha 03HAaKOMUTEIBHOM ypOBHE. [[oMycTUMO Tak»X e JIOKaIbHOE MepepacipeeieHue
U MEPECTAaHOBKA BJIEMEHTOB COJAEP)KAHUS BHYTPHU AAaHHOTO Kiacca. KommyecTBo
POBEPOYHBIX PabOT (TeMaTHMYECKUH W UTOTOBBIN KOHTPOJIb KauyecTBa YCBOCHUS
y4eOHOro marepuaia) U UX TUN (CaMOCTOSITENbHBIE U KOHTPOJIbHBIE pPalOTHI,
TECThI) OCTAIOTCA HA YCMOTPEHUE yUHUTENA. TakKe yUUTelb BIPABE YBEIUUUTh WA
YMEHBIIIUTh YHUCIO YYCOHBIX YacoB, OTBEACHHBIX B [IpumepHoil paboueit
nporpamMme Ha 00001IeHre, TOBTOPEHNE, CUCTEMATU3ALMIO 3HAHUN 00y4YarOIIUXCS.
EAMHCTBEHHBIM, HO MPUHUMUIIMAIBLHO BaXXHBIM KPUTEPUEM, SBIIAETCS JOCTUKEHUE
pe3ynbTaToOB 00yUEHHUs, YKa3aHHBIX B HACTOSIIEH MporpaMmMme.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «MATEMATUKA». 5-6 KJIACCBI

Henu n3yvyenust yueOHOro Kypca

[IpuopureTHbIMU LENSIMU OOYYEHHSI MaTEMATUKE B 5—6 Kilaccax SIBIISIOTCS:

" [pPOAOKEHHE (POPMUPOBAHMS OCHOBHBIX MAaTEMATUYECKUX MOHATUN (YUCIIO,
BEJIMUMHA, TeoMeTpudeckas (urypa), 00eCrneunBarouX MPEEeMCTBEHHOCTh
Y IEPCHEKTUBHOCTh MaTEMaTHYECKOrO 00pa30BaHus 00y4ArOIINXCS;

" pa3BUTUE MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O0yUYarOIIUXCS C
311P, mo3HaBaTenbHOM aKTUBHOCTH, MCCIEHOBATENbCKUX YMEHUM, HHTEpECa
K U3Y4YEHUIO MaTEMaTUKU;

» poxsereHue oOydarommxcs ¢ 3P Ha poctymHOM i HUX YpOBHE K
OCO3HAHUIO B3aMMOCBSA3M MaTeMAaTUKHU U OKPYKAOIIEr0 MUPA;

* (QopmupoBaHue (YHKIMOHAIBHON MaTeMaTH4YE€CKONM I'pPaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MaTeMaTUYeCKue OObEKTbl B pPEANbHBIX >KU3HEHHBIX
CUTyalUsAX, NPHUMEHATh OCBOEHHBIE YMEHHUS JUIsl PELICHUS NPaKTUKO-
OpHEHTHPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATH IOJIyYEHHBIE PE3YJAbTaThl U
OLICHUBATh UX HA COOTBETCTBHE MPAKTUUECKON CUTYalUU.

OcCHOBHBIE JIMHMM COAEPKAHUS Kypca MaTeMaTuku B S5—6 Kiaccax —
apumeTnyeckas M TeOMETpUYEcKas, KOTOpbIE pPa3BUBAIOTCA MapalIeNIbHO,
Ka)KJ1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIpPYyIrOM, a B TECHOM KOHTAaKTE€ U B3aUMOJECHCTBUU. TakkKe B Kypce IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U ONMKUCATEIbHON CTATUCTHKHU.

Nzyuenne apudmeTnyeckoro Marepuaina HaYMHAeTCs CO CUCTEMAaTU3alluU U
Pa3BUTHUS 3HAHUU O HATYpaJIbHBIX YHCIAX, ITIOJYYEHHBIX B HAYAIbHOM wmIKoue. [Ipu
TOM COBEpIICHCTBOBAHHE BBIYUCIUTEIBHOW TEXHUKH U (POPMHUPOBAHUE HOBBIX
TEOPETHUYECKUX 3HAHWI COYETAETCS C Pa3BUTHUEM BBIYHMCIIUTEIBHOU KYJBTYpBI, B
YaCTHOCTH C O0yY€HHEM MPOCTEHIINM NMpUEMaM IPUKUIKH U OLIEHKH Pe3yIbTaToOB



BbIUMCIICHUN. V3ydyeHHe HaTypaJibHbIX YHCENI MpoJoJbKaeTcs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHATHUSIMU TEOPHUH JIEIIUMOCTH.

Jlpyroit KpymnHbIii OJIOK B COJAEp)KaHUM apuPMETUUYECKON JIMHUM — ITO
npobu. Hauano u3ydeHuss OOBIKHOBEHHBIX U JIECSITHUYHBIX JIpoOel OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tal B OCBOCHUM JIpOOEH, KOr/a MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMH, MTOHATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
npobeit B MOJHOM OO0BEME MPEAUIECTBYET M3YUYEHHUIO JCCSATHUUHBIX ApOoOeH, 4To
1eJIeCO00pa3HO C TOYKH 3PEHHs JOTHMKM M3JI0KEHHUS YHMCIOBOW JIMHUH, KOTna
npaBwia JCHCTBHM C JECATUYHBIMU APOOSIMH MOXHO OOOCHOBaTh YK€
W3BECTHBIMU QJITOPUTMAMH BBITIOTHEHUS JACHCTBUM ¢ OOBIKHOBEHHBIMU JIPOOSIMHU.
3HAKOMCTBO € JI€CATUYHBIMHU JPOOSMHU PAaCIIMPUT BO3MOXHOCTH JJII TOHHUMAaHUS
00y4aIOLUMUCS MPUKIAJTHOTO MPUMEHEHHUSI HOBOM 3alKicy IPU U3YYECHUU JAPYTUX
IPEAMETOB M MPU MPAKTUYECKOM HCIMOib30BaHUM. K 6 Kiaccy OTHECEH BTOpOM
Tal B U3Y4YEHUHM JApoOeil, rie MPOUCXOIUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHHUSI W TpeoOpa3oBaHus JpoOed, OCBOCHHE HOBBIX BBIUYMCIUTEIBHBIX
QJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHHM, B TOM YHUCJIE 3HAYCHUU
BBIPKEHUI, COACPIKAITUX U OOBIKHOBEHHBIE, U IECATUYHBIE IPOOU, YCTAHOBIICHUE
CBSI3€M MEXIy HUMH, paCCMOTpPEHHE MPUEMOB pelIeHUs 3a/1a4 Ha Ipoou. B Hauane
6 K1acca MpoOUCXOUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

OCOOCHHOCTBIO M3YYEHHSI TIOJIOKUTENBHBIX M OTPHUIATENBbHBIX YHCEll
ABJISIETCA TO, YTO OHU TAK)KE€ MOIYT PAacCCMATPHUBATHCS B HECKOJBKO ITamoB. B 6
KJIacCce B Haudajie u3ydeHus TeMbl «lloJloKuTenpHbIE U OTPUUATEIBHBIE YHCIIA»
BbIZIeIIsieTCa moAaTeMa «llemple 4mcna», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPULATEIIBHBIMA  YUCJIAMU W JCUCTBUSMU C  TOJOXUTEIbHBIMU U
OTPULIATENBHBIMU YUCIAMHA IPOUCXOJUT HA OCHOBE COAEPIKATEIBHOIO IMOAXOJA.
OTO NO3BOJIIET HA JOCTYIIHOM YPOBHE MO3HAKOMHTH YYaIIUXCS MPAKTUYECKHU CO
BCEMU OCHOBHBIMU IMOHSTHUSIMU TEMBI, B TOM YHUCJIE U C MPaBUJIAMHU 3HAKOB IIPU
BBITIOJIHEHUH apu(PMeTHUecKuX neucTBuil. M3ydeHue pamuroHambHBIX 4YMCeNT Ha
ATOM HE 3aKOHUYHUTCS, a OyJeT MPOJ0JIKEHO B Kypce ajnreOpsl 7 Kiacca, UTO CTaHET
CIEAYIOIIMM TMPOXOJOM BCEX IPUHIMIIHAIBHBIX BOIPOCOB, TEM CaMbIM
pasziesieHue TPyAHOCTEeH o0JieryaeT BOCIPUSATUE MaTepuana, a paclpeieieHle BO
BPEMEHU CITOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Ipu 0O0y4yeHHM pelIeHnI0 TEKCTOBBIX 3a7ady B 5—6 Kilaccax MCIHOJIb3YIOTCS
apupmeTnyeckue NpuUEMBbI pelieHus. TeKCcTOoBble 3aJayd, peuiaeMble MpH
OTpabOTKE BBIYUCIUTENIbHBIX HaBBIKOB B 5—6 Kilaccax, pacCMaTpHUBAIOTCA 33/1a4u
CIEYIOIMX BUAOB: 33Ja4d Ha JBWKEHWE, HA YacTH, HA MOKYIKH, Ha padoTy U
IIPOU3BOJIUTENIBHOCTD, HA MPOLEHTHI, HA OTHOIIEHUS U Nponopuuu. Kpome Toro,
oOy4aronifecs: 3HaKOMSTCS ¢ MpUEMAMH PEIlIeHUs 3a7a4 nepeOopoM BO3MOKHBIX
BApUAHTOB, y4yaTcsi paboTaTh ¢ MH(poOpManuen, npeacTaBieHHoi B hopme Tadmuiy
WU JUarpamm.

B Ilpumepnoii paboueld mporpaMme NPEeIyCMOTPEHO (HOpMUPOBAHHE
MPOTEIEBTUUECKUX  anreOpandyeckux TmpeacTtaBieHuii. bykBa Kkak CcHUMBOI
HEKOTOPOTO 4YMClIa B 3aBUCUMOCTM OT MAaT€MaTHYECKOI0 KOHTEKCTa BBOIUTCS
IIOCTEIIEHHO. DyKBEHHas CMMBOJIMKA IIMPOKO HCIIOJIB3YETCs IPEXKIE BCETO I



3alyicy  OOIIUX YTBEPXKICHUN U TPENIOKEHUH, (QopMya, B YaCTHOCTH IS
BBIUHCJIEHHS] TEOMETPUUECKHUX BEIMUMH, B KAUECTBE «3aMECTUTENS» YUCIIA.

B xypce «MaTtemaTukm» 5—6 KiacCoB IPECTaBICHA HAIJISIIHAs T€OMETPUS,
HalpaBJIeHHass Ha pa3BUTHE OOpPa3HOrO MBIIUIEHUS, IPOCTPAHCTBEHHOIO
BOOOpa)KEHUS, H300pa3UTENBbHBIX YMEHMM. OTO BaXHBIM 3Tall B HM3yYEHUU
re€OMETPUH, KOTOPBIH OCYIIECTBIISIETCS Ha HAarJIsIHO-IPAKTUUECKOM YPOBHE,
ONMpaeTcsl Ha HaryisigHO-00pa3HOe MbllUieHHe oOyuaromuxcs. bonbiias pois
OTBOIUTCS NPaKTHYECKON JeSITEIbHOCTH, OTIBITY, HKCIIEPUMEHTY,
MoearpoBaHuio. O0yyaroniecs: 3HaKOMATCA C T€OMETPUYECKUMHU (pUrypamu Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalUsIMHU, ydaTcs
u300pakaTb MX HAa HEJIMHOBAHHOM M KIeT4aToil Oymare, paccMaTpHBAIOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHWs HArJSIIHOW T€OMETPUM 3HAHMA,
MOJlyYeHHBIE OOYyYarolMMHUCS B HauyaJbHOW MIKOJIE, CUCTEMATH3UPYIOTCS U
pacIIUpSIIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydyeOHOMY IUTaHy B 5—6 Kiaccax M3ydaeTcsl MHTETPHPOBAHHBIN
npeaMer «MaremaTuka», KOTOPBIM BKJIIOYaeT apuMeThyeckuil Marepual u
HarJISAHYI0 TEOMETPHIO, a TaKXKe IIPOIEJACBTUYECKUE CBEJACHUS W3 alreOphl,
3JIEMEHTHI JIOTUKHU U Hayaja OMucaTeIbHOM CTaTUCTHKH.

YueOHbIl 1aH HAa U3yUYeHUE MaTEeMaTUKU B 5—6 Kilaccax OTBOJMUT HE MEHEe
5 y4eOHBIX YacOB B HEJEINIO B TEUEHUE KaXXJ0ro roja oOydeHHUs, BCErO HE MEHEe
340 y4yeOHBIX 4acoB.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

5 KIIACC

Hamypanvhnule uucna u Hyab

Harypansnoe uucno. Psn Harypanbabix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YMCEN TOUKAMH Ha KOOPJMHATHOU (YMCIIOBOM) IPSIMOIA.

Ilo3unmonHas cucrema cuuciieHus. Pumwmckasa Hymepayus Kak npumep
HeNno3UYUOHHOT CucmeMbl Cuucienus’ . JleCTHYHAS CHCTeMA CUHCITCHHS.

CpaBHEeHUE HATYypaIbHBIX YUCEI, CPABHEHUE HATYPAIBHBIX YUCET C HYJIEM.
Cnioco0s1 cpaBHeHust. OKpyTIIeHHE HATYPaATbHBIX YUCE.

CioxxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIS MPH CI0KEHUU. Beruntanue
KaK JelicTBUE, OOpaTHOE CIOKEHUIO. ¥ MHOKEHUE HATypaJIbHBIX YUCEN; CBOMCTBA
HYJsI W €IUHMUIBI TpU yMHOXKeHUHU. JleneHue Kak JaeilcTBue, oOpaTHOE
YMHOXEHUIO. KOMIIOHEHTHI JEUCTBUM, CBA3b MEexAy HUMH. [IpoBepka pe3ynbTara
apudmeTndeckoro aeiictBusa. IlepeMecTuTenbHOe W CoueTaTeIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI M YMHOXEHUS, pacnpeoeiumenbHoe C80UCmeo (3aKoH)
VMHOHCEHUSL.

1
3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.



Ucnonp3oBanne OykB myisi OOO3HAYEHWS HEW3BECTHOTO KOMIIOHEHTA W
3aMUCH CBOMCTB apU(METHUECKUX JCHCTBHIA.

Lenumenu u xpamuvle uyucia, pasioxkeHue Ha MHoOxuTenu. lIpocteie u
cocTaBHbIe yucia. [lpusnaxu denumocmu na 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoMm.

CreneHb € HaTypaJIbHBIM I[IOKA3aTENIEM. 3alKCh YHUCIA B BHUJAE CYMMBI
pa3psSIAHBIX CIAracMbIX.

UucnoBoe BBIpAKEHUE. BpIUMCIEHME 3HAYEHUI YHCIOBBIX BBIPAKEHUN;
MOPSAIOK  BBINIOJIHEHUsT  JeucTBUM.  Mcmonp30BaHWE  TPU  BBIYMCIICHHSIX
MEPEMECTUTENILHOTO M COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHHUS, PACHPEO0eUMenbHO20 CEOUCMBA YMHONCEHUSL.

JApodu

[IpeacraBnerre o npoOu Kak CcrmocoOe 3aluch YacTH  BEIIMYUHBI.
OObIkHOBEHHBIE ApoOu. I[lpaBuiabHBIE W HempaBWiIbHbIE JpoOu. CMelaHHas
Ipo0b; TpPEACTAaBICHHE CMEIIAHHON JapoOM B BHJE HENPAaBUIBLHON apodu u
BBIJICJICHHE 1IEJION YacTW YMCIia U3 HeMpaBUIIbHON apobu. M3o0paxkenue apobeit
TOYKaMU Ha YMCIOBOM mpsiMoii. OCHOBHOE CBOMCTBO Jipodu. Cokpawyerue opobell.
IIpusedenue opoou k Hosomy 3namenamento. CpaBHeHHE TpoOei.

CrnoxeHue U BIUMTaHUE Jpo0el. YMHOXKEHHE U JIeTIeHue Apo0eil; B3auMHO-
oOpaTHbIe podu. Haxooicoenue yacmu yenoco u yeno2o no e2o 4acmu.

Hecstuunas 3anuch ApooOeit. [lpencraBineHue AeCITUYHONW ApoOH B BHUJE
OoObIKHOBEHHOM. M300pakeHne MECATUYHBIX JpoOel ToukaMHu Ha YHCIOBOMN
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

Apudmerrnueckue JEUCTBUSL € JIECITUYHBIMH  ApoOsmu. Okpyenenue
decamuyHbix opoobell.

Pemienne TeKCTOBBIX 32/1a4

Pemienne TekCTOBBIX 3adad  apu(METUUYECKUM CrocoboM. Pewenue
Joeuveckux 3adau. Pewenue 3a0au nepebopom 6cex 603MOJCHBIX 6APUAHMOS.
Hcnonp3oBanue mpu perieHuu 3a7a4 Ta0IUI] U CXEM.

Pemienne 3amay, comepKallMxX 3aBUCHUMOCTH, CBSI3bIBAIOLIUE BEIUYUHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE; LI€HAa, KOJIMYECTBO, CTOUMOCTh. EIWHUIIBI
U3MEpPEHUs: Macchl, 00bEMa, IIEHBI, PACCTOSIHHS, BpPEMEHH, CKOpOCTH. CBs3b
MEK]ly €AMHULIAMHU U3MEPEHUS KAK/I0M BEJIMYUHBI.

Pemienne ocCHOBHBIX 3a71a4 Ha IPOOH.

[IpencrapiieHre TaHHBIX B BUE TAOJIHII, CTOIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsinuele mpencraBienuss o ¢urypax Ha TJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JyY, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIH, TYIION U Pa3BEPHYTHIE YIJIBL.

JlnuHa oTpe3ka, MeTpUYeCKUe eUHUIIBI IJTUHBL. J[JTMHa JoMaHOoM, TepUMeETp
MHOT'OYTroJIbHUKA. MI3MepeHre U MOCTPOECHUE YIJIOB C OMOILbIO TPAHCIIOPTHUPA.

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

N3o0paxkenne ¢uryp, B TOM 4YHcClie Ha Kierdatoi Oymare. [locmpoenue
KOH@ueypayuti uz yacmeti npsmou, OKPYHCHOCMU HA HEUHOBAHHOU U KIemyamou
bymaee. Vicmonp30BaHe CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBapaTa.



[[nomanes mTPSAMOYTOJIBHMKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4YHCIe (UTYp, M300paKEHHBIX HA KJIETYATON Oymare.
EnuHUIBI H3MepeHus TUTOMIa IH.

Haenaonvie  mpedcmasnenuss 0 NPOCMPAHCMBEHHLIX — (DUSYPAX:
NPAMOY20NbHbIL  napaiieienuned,  Kyo, — MHoz2oepanmHuku.  M3o06padicenue
npocmenuux MHo2oepanHukos. Pazeépmku kyba u napannenenuneda. Co3oanue
Mooenell MHO202PAHHUKO (U3 Oymazu, npo8oaoKU, NIACTMUIUHA U OD.).

O0vém npsamoy2onbHo20 napaiieienuneda, Kyoa. Eounuyvr uzmepenus
00véma.

6 KJIIACC

Hamypanonvle uucna

ApudmMernueckne ACHCTBUS C MHOTO3HAYHBIMUA HATYpPaTbHBIMH YHCIIAMH.
UucnoBble  BBIpOKEHUS, TMOPSAOK  JEUCTBUIM,  HCIOJIB30BAHHE  CKOOOK.
Hcnonb30BaHWE MOpH BBIYUCIEHUSAX IEPEMECTUTEIBHOIO M COYETATEIbHOTO
CBOMCTB CJIOKEHUSI U YMHOXEHUS, paAcnpeoeiumeibHo20 C80UCMBA YMHOMCEHUS.
OxkpyriieHuEe HaTypaJIbHBIX YUCET.

JlenuTenn v KpaTHBIC YUCTIA; HAUOOIbWUL 00WUll Oelumeib U HauMeHblulee
obwee kpamuoe. [enumocms cymmsl u npouzgedenus. JleneHne ¢ 0CTaTKOM.

/Jlpoou

OObIKHOBEHHAs1 JApOoOb, OCHOBHOE CBOMCTBO ApPOOH, COKpallieHue ApoOeH.
CpaBHeHue U ynopsiiounBaHue Jipooeil. Pemienue 3a1a4 Ha HAXO0XKJEHUE YacCTH OT
LEeJI0Oro M LEeNoro mo ero 4yactu. [[poOHoe 4Yuciao Kak pe3yibTaT JIEJCHUS.
[IpencraBienue AeCcATUUHON IPpOOU B BUE OOBIKHOBEHHOW JAPOOU U BO3MOXKHOCTH
IIPEICTABICHUS] OOBIKHOBEHHOW APOOM B BHUIE ACCATUUHOMU. JlecaTnunbie 1podu u
MeTpuueckasi cuctema mep. ApudMeTHuecKre JeUCTBUS U YUCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECSITHUYHBIMU APOOSIMHU.

Otnomienue. JleneHnue B JaHHOM OTHOIICHUH. Macwimab, TPOTIOPIIHSL.
[IprumeHeHune mponopuri Npyu PEeIIEHUH 3a1a4.

[Tonarue mporieHTa. BriunciieHre mpoleHTa OT BEJIMYUHBI U BEJIUYUHBI 110
e€ mpolleHTy. BripakeHne mpoLeHTOB IeCATUYHBIMEU Opo0siMu. Pemienue 3a1a4 Ha
MPOIIEHTHI. BeIpakeHne OTHOIIEHUS BEJIMYUH B MPOLIEHTAX.

IHonoxcumenvuvie u ompuyamenvHvie YUCIa

[lonmoxxutenbHble U OTpULaTelbHble uncia. Llenble uucna. Mooyre uucaa,
eeomempuyieckas uHmepnpemayus Mmooyaa yucia. VI3oO0paxkeHue uucen Ha
KOOpJUHATHOM NpAMON. Hucnosvle npomedxcymru.

CpaBHenue uyucen. ApudMeTudecKue IEWUCTBUS C TMOJIOKUTEIBHBIMUA U
OTPULIATEIHHBIMU YHCIIAMHU.

[IpssmoyroJsibHast cucTeMa KOOPJIMHAT Ha TIOCKOCTH. KoopauHaThl TOUKH Ha
mI0ockocTH, abcuucca u opaunara. [loctpoenue Touek u Guryp Ha KOOpIMHATHOMN
MJIOCKOCTH.

bykeennuvie eviparcenus

[Ipumenenue OykB [JIi  3alMMCH  MATEMAaTUYECKUX  BBIPAKECHUA W
npemtoxkennii. CBoricTBa apu(pMETHIECKUX JCHCTBUN. bykeenHbvle vipadiceHus u
yucnosvle NOOCMaHosKu. DByKBEHHbIE pPABEHCTBA, HAXOXKJICHUE HEU3BECTHOTO



KoMIioHeHTa. DopMyibl; (GOpMySBI TIEpUMETpa U TUIOMIAA TMPSMOYTOJHHUKA,
KBaJpaTa, 00véma napaiieienuneoa u Kyoa.

Pewienue mexcmogwix 3a0au

Pemenne TekcTOBBIX 3amad  apu(METHYECKUM CIOCOOOM. Peuerue
Jloeudeckux saoay. Pewenue 3a0au nepebopom ecex 603MONCHBIX 6APUAHMOS.

Pemenne 3amad, comep)kKamux 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEITUYHHBIL:
CKOpOCTb, BpeMms, paccTosiHue; IIeHa, KOJIMYECTBO, CTOUMOCTB;
MIPOU3BOAUTEIILHOCTh, BpeMs, 00BEM paboThl. EQuHUIEI W3MEpeHus: MaccChl,
CTOMMOCTH; PACCTOSIHUSI, BpEMEHHU, CKOpocTH. CBS3b MEXKIy CIMHHUIIAMHU
WU3MEPCHUS KaXKI0H BEJTUIMHBI.

Pemenne 3amad, CBS3aHHBIX C OTHOIICHHWEM, MPOTOPIIUOHATHHOCTHIO
BEITUYMH, MPOIICHTAMU; PEIICHUE OCHOBHBIX 3a]1a4 Ha IPOOU 1 TIPOIICHTHI.

Oyenka u npukuoKa, okpy2ieHue pe3yibmama.

Cocmasnenue 6yK8EHHbIX 8bIPANCEHULL NO YCIOBUIO 3A0AYU.

[IpeacTaBieHre MaHHBIX C MOMOIIbI0 Tabnui u auarpamm. CronOuaTeie
JMarpaMMbl: YTEHUE U MIOCTpOeHHE. UTeHHE KPYTOBBIX JUATPaAMM.

Haznaonaa zeomempus

Harnsanele mpeacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

Bzaumnoe pacnonodicenue 08yX NpAMbIX HA NJIOCKOCMU, NAPAJLeNbHble
npsamvle, NepneHOuKyIapHvlie npsamvie. VI3MepeHHe pacCTOSHUI: MEXAY ABYMs
TOYKaMH, OT TOYKH JIO TIPSIMOM; IJTMHA MapIIpyTa Ha KBAJAPAaTHON CETKE.

N3meperre W TOCTPOEHHWE YIJIOB C IIOMOINBIO TPAHCIOPTHpA. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, MIPSMOYTOJIBHBIN, TYHOYTOJIbHBIM;
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTONBHUK, [IPUMEPBI
YEeTHIPEXYTOIBHUKOB. [IpsIMOYTONIBHUK, KBaIpaT: UCIOIb30BAHUE CBOMCTB CTOPOH,
yIJ0B, AuaroHaneil. Mzobpaosicenue ceomempuyeckux @ueyp Ha HEIUHOBAHHOU
oymaze ¢ UCNOIBL30BAHUEM YUPKYIA, JUHEUKU, V2ONbHUKA, MPAHCHOpmupa.
[TocTpoenus Ha kieT4aTon Oymare.

[lepumerp w™HoOroyroinpHuka. [loHsTHe TUIOMAAM QUTYPHI;, EIUHUIIBI
u3Mepenus mioniaau. [IpubmokéHHoe nu3Mepenue miomaad Guryp, B TOM 4ucie
Ha KBaJ[paTHOU ceTKe. [Ipubnudicénnoe uzmepernue ONUHbL OKPYIHCHOCIU, NAOUWAOU
Kpyea.

Cummempus.  yeHmpanivHas, o0ce8as U  36PKAIbHASL  CUMMEMpPU.
Ilocmpoenue cummempuunvix gueyp.

Haenaonvie  mpeocmasnenusi 0 NPOCMPAHCMBEHHLIX — (DUSYPaAX:
napannenrenuneo, Kyo, npuzma, RUpPaAMuUod, KOHYC, YUIUHOp, wiap u cgepa.
H3z06pasicenue NpOCMpPaHCmMeEeHHbIX Quayp. Ilpumepwi Pa3eepmox
MHO202paHHUK08, Yyununopa u konyca. Cozoanue mooeneti npocmpaHcmeeHHbIX
Queyp (uz 6ymazu, npoeosoKU, NIACMUIUHA U OD.).

lonusmue ob6véma,; eounuywvt usmeperus ob6véma. O6vEM NPAMOY2OTbHOO
napainenenuneoa, Kyoa.

PABOYAA ITPOTPAMMA



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

Hean n3yyeHust yueOHOro Kypca

Anre0Opa sBJISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHA
oOecrieynBaeT M3y4eHHE APYTUX JUCUUILUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTAPHOTO IHMKJIOB, €€ OCBOCGHHE HEOOXOIMMO Uil  MPOAOTIKEHUS
oOpa3oBaHusl M B TMOBCEIHEBHOM Xu3HMU. Pa3zButre y oOydarommxcs HayYHBIX
MIPEICTABICHUM 0 MIPOUCXOXKICHUN
U CYIIHOCTH aJre0pandecKnx aOCTPaKIni, CIOCO0e OTPaKEHUSI MAaTEMaTHIECKON
HAyKOHW SBJICHUN W TIPOIECCOB B MPHUPOJAEC M OOIIECTBE, POJH MATEMAaTHUYECKOTO
MOJCIUPOBAHUS B HAYYHOM TIO3HAHWMM ¥ B TPAKTHUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBINIJICHUS, HEOOXOIMMBIX
JUISL  ajanTallid B COBPEMEHHOM mudpoBoM oOmecTBe. M3ydenwme anreOpsw
€CTECTBEHHBIM 00pa3oM 0OecreurnBaeT pa3BUTUE YMEHUS HAOII0AaTh, CPABHUBATD,
HAXOJIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JEHUCTBUSI U BBIBOABI, (OPMYIUPOBATH
yTBepkieHus. OcBoeHUe Kypca anreOpbl 0OecreunBacT Pa3BUTHE JIOTUYECKOTO
MBIIICHUS OOYYalOIIUXCS: OHU HCIONBb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE
paccyxzieHus, o00OIIeHHEe W KOHKPETU3allMIo, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYUTEIBHBIA O0BEM CaMOCTOSATEIBHOM
JESTENIbHOCTH  OOYYaloIIUXCs, TMOATOMY CaMOCTOATEIBHOE peIIeHUE 3aaad
€CTECTBEHHBIM 00pa30M SBIIACTCS pean3aIiuedl IesATeTbHOCTHOTO MPHHITUIIA
oOy4eHus.

B crpykType mporpammbl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJIepPKaTelbHO-METOMNYeCKre TuHUA: «Yucma u
BEIYHCIICHUSY; «ANTreOpandecKue BBIPAXKCHUS»; «YPAaBHCHHS W HEPABEHCTBAY;
«Dynkmuny. Kaxmas u3 3TuX comepKaTeIbHO-METOANYECCKUX JIMHUN Pa3BUBACTCS
Ha MPOTSHKECHUH TPEX JIET U3YUYCHHS Kypca, €CTECTBEHHBIM 00pa3oM IMeperieTasich
U B3aUMOJICUCTBYS C JAPYrMMH €ro JuWHUSAMH. B Xxoxe wu3ydeHus Kypca
OOYYarOIIMMCSl TTPUXOJUTCS JIOTHYECKH PACCYXKIaTh, MCIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIN S3bIK. B CBsI3U ¢ 3TUM 1e1ecoo0pa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPbIE OCHOBBI JIOTMKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pPa3feiibl
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB YHHBEPCAJILHOTO MAaTEMAaTHYECKOr0 s3bIka. TakuM 00pa3oM, MOXKHO
YTBEP)KIaTh, YTO COACPKATEIBHOW W CTPYKTYpPHOH OCOOCHHOCTBIO Kypca
«Anrebpay» SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanne IWHUA «YWCIa W BBIUKCICHUS» CIYKUT OCHOBOM A
JTATbHEHIIET0 M3yYeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHS IMOJIH30BaThCS arOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOMUMBIX JIJIsi TIOBCETHEBHOM
KU3HH. PazBuTHE MOHSATHSA O YKCIIE B OCHOBHOM IIIKOJIE CBA3AHO C PAIlMOHAIBHBIMU
U UppAlMOHATBHBIMH  4uCIaMH, (GOPMHUPOBAHHMEM  TPEACTABICHHA O
JEHCTBUTEITLHOM YHCJIE. 3aBepIeHUE OCBOEHHUS YHCIOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHy o0I1ero oopa3oBaHus.

ConepxaHue JByX  anreOpandyeckux JUHUA —  «AusreOpanyeckue



BBIpOXKEHUS» U «YpaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHIO Y
oOy4Jaronmxcss MaTeMaTUYeCKOro amnmnapara, HeoOXOAMMOro AJis pelIeHHs 3aaad
MaTeMaTUKH, CMEXHBIX MPEIMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 331ad. B
OCHOBHOM IIKOJIE YYEOHBIH MaTepuan TpYNIUPYEeTCs BOKPYr palMOHAIbHBIX
BbIpaOKEeHM. AJnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3blKa JUJIst
MIOCTPOCHUSI MaTEMAaTUYECKUX MOJEJEH, OINUCAHUS TMPOLUECCOB U  SABJICHUU
peansHOro mupa. B 3agaum oOyueHus anreOpe BXOIAT TakkKe JajibHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UWHGOPMATUKHA, M OBJAJCHHE HABBIKAMHU JECTyKTHBHBIX
paccyxaenuii. [IpeoOpazoBaHre CHMBOJIBHBIX ()OPM BHOCHT CBOM CIICTIH(PUICCKUIN
BKJIaJ] B pa3BUTHE BOOOPaKEHHUs, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (QyHKIHOHATBHO-TpAUUYECKOW  JIMHWM  HAIlEJIeHO  Ha
MOJTyYeHHUE MIKOJIbHUKAMH 3HaHUN O (PYHKIMIX KaK BaXKHEHIEH MaTeMaTH4YeCKOH
MOJIeNIM /I OMHMCAaHUs U UCCIEAOBAHUS Pa3HO-00pa3HbIX MPOILIECCOB U SIBICHUMN B
npuposie U obimiectBe. M3yueHue 3TOro marepuana CHOCOOCTBYET Pa3BUTHIO Y
o0yJaroluxcst yMEHHs HUCIOIb30BaTh Pa3IUYHbIE BIPA3UTEIbHbBIE CPEJCTBA SI3bIKA
MaTE€MaTUKH — CJIOBECHbIE, CHMBOJMYECKHE, TIpauUuecKue, BHOCUT BKJIaa B
(dbopMUpOBaHUE MPENCTABICHUM O POJIM MAaTEMaTUKU B Pa3BUTUM LIMBUIIM3ALUU U
KYJIbTYPBL.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CornacHo ydeObHOMYy TIaHy B 7-9 Kiaccax wu3ywaercss y4eOHBIM Kypce
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEp KAHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUA», «YPaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.

VYueOHbIll M1aH Ha u3ydeHue anreOpsl B 7-9 kilaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUCHUE KAXKIOTO roja 00ydeHus, BCETO 3a TpU roja
oOyuenus — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 KIIACC

Yucna u éviuucnenusn

PaumnoHabHbIE YKc/Ia

Jpobu OOBIKHOBEHHBIE U AECCATUYHbIC, MEPEX0] OT OAHOW (HDOPMBI 3aMKCH
npobeit k gapyroil. IloHsTwe palMoOHAIBLHOTO 4HCA, 3aluCh, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMernyeckue JeHUCTBUS C
paluMoHaNbHBIMU UKciaMu. PelieHue 3afad U3 peanbHOW MPAaKTUKUA HA 4YacTH, HA
JpoOH.

Crenenb C HaTypajJbHBIM I[IOKa3aTelieM: OINpe/AeTeHne, IMpeodpazoBaHUe
BBIPA)KEHUI Ha OCHOBE ONPEIENICHHs], 3alTUCh OOJBIINX YUCEIT.

[IpoueHTsl, 3anKuch NPOIEHTOB B BUAE ApoOU U JIpoOH B BHJE NMPOILIEHTOB.
Tpu OCHOBHBIE 337]a4X HA MTPOLICHTHI, PEILIEHUE 33]1a4 U3 PEAIbHON MTPAKTUKH.

[IpuMeHeHrne TPHU3HAKOB JECIMMOCTH, pa3JIOKEHUE Ha MHOXKUTEIH



HaTypaJIbHBIX YUCET.

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

Ancebpauueckue gviparccenus

[IepeMeHHbIE, UNCTOBOE 3HAYEHHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEXKY BEIMYMHAMU B BUJIC
dbopmyibl. Beraucienus o gpopmysam.

[IpeoOpa3oBanrie  OYKBEHHBIX  BBIPAKCHHH, TOXKICCTBEHHO  pPaBHBIC
BBIpKEHUS, TIPaBUJIa TIPE0OPa30BaHUsI CYMM M IMPOU3BEICHUM, TPaBUIa PACKPBITHS
CKOOOK Y TIPUBEICHUS TIOJTOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM TOKA3aTEIEM.

OnnowieHsl 1 MHOTOWIECHBI. CTeneHh MHOTOWIeHa. ClioKeHre, BEIUUTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpMysbl COKpaIIEHHOTO YMHOXEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. Popmysia pa3HOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJH.

Ypaenenusa

VYpaBHeHue, KOpEeHb YpaBHEHHMs, MpaBuiia MpeoOpa3oBaHUs YpaBHEHWS,
PaBHOCWJIBHOCTh YPaBHEHU.

JIluHetHOe ypaBHEHHE C OJHOW IEPEMEHHOW, YMCIO KOPHEW JIMHEWHOIO
YpaBHEHHUS, pEIICHHE JIMHEWHBIX ypaBHEeHHI. COCTaBIEHHE YpaBHEHHUI IO
YCIIOBHIO 3a71a4M. PellieHne TeKCTOBBIX 3a]a4 C MOMOIIbIO YPABHEHHIA.

Jluneiinoe ypasnenue ¢ 06yMs nepemennuimu u e2o epagux’. CucTema aByx
JMHEWHBIX YPAaBHEHHM C JABYyMs INEpPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
criocoOOM MOJCTaHOBKHU. [IpuMepbl pelieHus TEKCTOBBIX 3ajlad C IOMOIIbIO
CUCTEM YPaBHECHU.

Koopounamut u cpagpuxu. @Pynkyuu

Koopannarta touku Ha mnpsmou. YwucioBesle npoMmexyTku. PaccrosHue
MEXIY IBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[TpsimoyromnpHas cuctema koopauHat, ocu Ox u Oy. AGciucca U opauHaTa
TOYKH Ha KOOPJMHATHOM TUIOCKOCTH. [IpumMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenue rpaduKkoB peaibHbIX 3aBUCUMOCTEH.

[lonsatue ¢ynkumu. [paduk dynxmuu. CpoiictBa dyHkimi. JluHeinas
¢byuknus, e€ rpapuk. I'padux dynkiuuun y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCEM JTUHEUHbIX YPAGHEHU.

8 KIIACC

Yucna u évtuucnenusn

KBagpatuelii xopeHb u3 uucna. llowamue 00 uppayuoHaIbHOM UucCIe.
Hecamuunvie npubnudicenus uppayuonanbHulx yucen. CBOWCTBa apuPMeTHUECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPEOOPa30BAHUIO YUCIIOBBIX BBIPAKCHUIN
Y BBIUHCIICHUAM. [[eticmeumenbHble Yucia.

Crenensb ¢ LenbIM NTOKa3aTeneM U e€ cpoiicTBa. CTaHaapTHAas 3aMUCh YUCIa.

2
3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTEJIILHOM ILJIaHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.



Anzebpauueckue eviparxcenus

KBampaTHbiii  TpE€XuieH; pa3jioKEHUE KBAJApPaTHOTO TPEXUJEHA Ha
MHOKHUTEIIN.

AnreOpanyeckass apoOb. OCHOBHOE CBOMCTBO alireOpanyeckor ApooH.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHE, JEJICHHE anredpandeckux JapoOeit.
PannonanbsHbie BhIpaXKeHUS U UX ITpeoOpa3oBaHue.

Ypasenenua u nepasencmea

KBanpaTtHoe ypaBHeHue, popmyiia KOpHEH KBaapaTHOTO YpaBHEHUs. Teopema
Buema. Peuienue ypaBHEHMIA, CBOASIIMXCA K JIMHEWHBIM U KBaJIPaTHBIM.
[IpocTeiimme qpoOHO-palMOHAIEHBIE YPaBHEHHSL.

I'paghuueckas unmepnpemayus ypagueHull ¢ 08yMs nepemeHHbIMU U CUCmeM
JIUHEUHbIX YpasHeHuu ¢ O08ymsa nepemeHuviMu. llpuMepsl pemeHus: CUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM NIEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

Dynxkyuu

[lonsitue ¢ynkuuu. OOMaCTh OMpEAENCHUS © MHOXKECTBO 3HAUYCHHM
dbynkuuu. CnocoObl 3a1aHus PyHKITUH.

I'padpux pynxuuu. Urenue cBoiictB ¢yHkuuu no €€ rpaduky. [Ipumepsr
rpaguKoB QyHKIHI, OTPAKAIOMIMX PEAbHBIE TPOLIECCHI.

OyHKINKY, ONKCHIBAIOIIUE TMPAMYI0 U OOpaTHYIO MPONOPIUOHATLHEIC

K
saBucumocTH, uX rpabuknm. PyEkmmE Yy = X5, Y = X, Yy = 4x, Y = ~.

I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHull.

9 KJIACC

Yucna u evtuucienusn

JleicTBUTEIBbHBIE YHCJIA

ParnmonanpHbIC YMCIIA, UppayuoHaibHsvie YUCid, KOHeuHble U OecKoHeuHble
oecsimuunvie Opodou. MHooicecmeo OeticmeumenvHblx wucel, OelucmeumenbHvle
yucia Kak — OeckoHeuHvle — OecsimuuHble  Opobu. Bzaumno  00HO3HaAuHOE
coOmeemcmeue Mexcoy MHOICeCMBOM OeUCMBUMENbHbIX YUCeN U KOOPOUHAMHOU
NPSAMOU.

CpasHenue OeticmeumenvHulx —Hucel, apu@memuyeckue Oeucmeus ¢
oeticmeumenbHbLMU YUCIAMU.

N3mepennsi, npudJInKeHNsi, OECHKHU

Pa3mepsl OOBEKTOB OKpYKAIOIIETO MHpPA, JIMTCIBHOCTH IPOIECCOB B
OKPYXAaIOIIeM MHUpE.

[TpubmmxéHHOE 3HaUeHNE BETMYMHBI, TOYHOCTh MpUOIKeHuss. OKpyTieHue
yucell. [ [pukuaka u oleHka pe3yabTaTOB BbIUUCICHUM.

Ypasnenusa u nepasencmea

YpaBHeHUs ¢ OHOM NepeMeHHOH

JInneniHoe ypaBHeHME. Pemenne ypaBHeHNM, CBOASIIMXCS K JIUHEUHBIM.



KBagpatHoe ypaBHeHue. Penienue ypaBHEHUN, CBOASAIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHuss ypagHeHul mpemveu u Yemeepmou
cmeneneu paznoxiceHuem Ha MHONCUMEU.

Petienue nqpoOHO-panimoHAIbHBIX YPaBHEHUN.

Pelienre TeKCTOBBIX 3aa4 anreOpandeckuM METOI0M.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. PemeHue cuctem aByX
JIMHEWHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHHM,
OJIHO M3 KOTOpBbIX JIMHEHHOE, a Apyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMU.

Pelienne TEKCTOBBIX 33/1a4 aNreOpandeckuM CrocoOoM.

HepaBencrBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM ImepeMeHHOoW. KBanpaTHele HEpaBEeHCTBA.
['padmueckas MHTEpHpeTaldss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

Dynxkyuu

KBagpatuunas Qyskius, e€ rpaduk u cBoictBa. [lapabosna, KOOpauHATHI
BEPILMHBI 1apadoJibl, OCb CAMMETPUU NapadOoJIbl.

['paduku (bYHKITHIA: y = kX, y = kx + b, y = X,
y =Jx, ¥ = SI/II/IX CBOMCTBA.

Yucnoewvle nociedosamenvbHocmu

OmnpenesieHue 1 cnoco0bl 3aJaHUS YMCJIOBBIX MOCTIEA0BATEIbHOCTEH

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEAOBATEIBHOCTU
peKyppeHTHOI dhopmyoii u Hopmysoit N-ro wieHa.

ApudmMeTnyeckas 1 reOMeTPUYECKAA NPOTPeCcCHH

Apudmernueckass U reomeTpuueckas mnporpeccuud. @opmynbl N-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzo06pascenue unenos apugmemuueckou u 2eoMempuyeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCmU. JIuHetiHbll U IKCNOHEHYUAIbHBLL POCM.
CroorcHble npoyeHmui.

PABOYAA ITPOI PAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». 7-9 KIIACCBI

eau n3yyeHust yueOHOTo Kypca

O6mme menu uzydeHus ydeOHoOro Kypca «l'eoMeTpus» MpeacTaBlIeHBI B
[TOOIT OOO. OHu 3aKIH0YAIOTCS, IPEKIE BCETO B TOM, UTO Ha YPOKAX Tr€OMETPUU
OOyYarOMIMICS YYUTCA TPOBOJUTH JOKA3aTeNbHBIE PACCYXKIACHHS, CTPOUTH
JIOTUYECKUE YMO3AKITIOYCHUS, JOKA3bIBaTh HCTHUHHBIC YTBEPXKIEHUS W CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKIACHUS «OT MPOTUBHOTOY», OTIINYATh
CBOMCTBa OT MPHU3HAKOB, (hOpMyIUpOBaTh OOpaTHBIE yTBEpKIAeHUs. B oOyueHHu



YMEHHUIO PaCCYXJaThb COCTOUT Ba)XHOE€ BOCIHUTATEIbHOE 3HAYECHHE W3YyUYCHUS
r€OMETPUH, IPUCYILIEE UMEHHO OTEUECTBEHHON MaTEMaTUYECKOW IIKOJIE.

BTopoii 1enbr0 HM3ydeHUsT T€OMETPUHU SIBISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3aj1ad,
BCTPEUAIOIINXCS B  peallbHOM  KU3HU. ODTOMY COOTBETCTBYET  BTOpasd,
BBIYMCIIUTEIbHAS JIMHUS B U3YYEHUH T€OMETPUM B MIKOJE. sl 3TOro y4uTemto
pEeKOMEeHJyeTcsl  moabupaTh  3ajaud  MPAKTHYECKOro  Xapakrepa s
paccMaTpUBAEMbIX TEM, YUUTh OOYUYaIOIMIUXCS CTPOUTh MAaTEMaTHYECKUE MOJCIH
pEAbHBIX KU3HEHHBIX CHUTyallHi, MPOBOJNUTh BBIYWCIEHUS W OLCHUBATH
aJIEKBAaTHOCTh TOJIYYEHHOTO pe3yisibrata. KpaliHe BaXXHO NOAYEPKHUBATH CBSI3U
FEOMETPUU C APYTHUMU MPEIMETAMH, MOTUBUPOBATH UCIIOJIB30BaTh ONPEACICHUS
reOMETpUUYECKUX (UTYP M MOHATHHA, JEMOHCTPUPOBATh MPUMEHECHHE MOTYYCHHBIX
yMeHUH B (U3WKE W TEXHHWKE. OTH CBA3M HanmOoyiee SPKO BUIHBI B TeMax
«BekTopb», «TpUTrOHOMETPUUECKHE COOTHOLICHHS», «MeTon KOOpAuWHAT» U
«Teopema ITudaropa.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yweOHOMY miaHy B 7-9 Kiaccax H3y4yaeTcsi y4deOHBIH Kypc
«I"'eoMeTpusD», KOTOPBIM BKIIOYAET CIEAYIOIIUE OCHOBHBIE PA3JEibl CONECPKAHUS:
«['eomerpuueckue ¢Guryppl M HX CBOWCTBa», «l3MepeHne reoMeTprUuecKux
BEIIMUMH», a Takke «JlekapToBbl -KOOPAMHATHI HAa IUIOCKOCTH», «BEKTOphDY,
«/IBmxxenus mnockoct» u «lIpeobpazoBanus nogoous».

Y4eOHbIl IUIaH MpeAyCMAaTpUBAeT HM3Y4YEHHE TIeOMETpUM Ha 0a30BOM
YPOBHE, UCXOAs U3 HE MeHee 68 yuyeOHBIX 4acoB B y4eOHOM rOJly, BCETO 3a TpHU
rojaa o0ydenusi — He meHee 204 yacos.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 KIIACC

Hauvanbuble nmonsTus reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. YTOIL
Bunel yrios. BeprukaibHble U CMExHbIE yribl. buccekrpuca yrina. JlomaHnas,
MHOT'OYTOJIbHUK. llapaninenbHOCTh U MEepIeHAUKYISIPHOCTD MPSIMBbIX.

Cummempuunvie ¢hueypol. OcHo6Hble CBOUCMBA 0CEBOU cwwwempuug.
[IprMepbl CHMMETPHH B OKPYKAIOILEM MHPE.

OcHogHble NOCMPOEHUsI C NOMOWBLIO YUPKYJIA U TUHEUKU.

TpeyronpHuk.  BwicoTta, MeauaHa, Ouccekrpuca, HMX  CBOWMCTBA.
PaBHOOEpEHHBIN 51 PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepaseHcTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpHU3HAKK pPaBHOOEAPEHHOTO TpeyroiabHuka. [IpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBAa W mOpH3HAKUM MOapaJyiedbHbIX mpsMbix. CymMma  yrjioB

3
3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJIbHO OIPEACIACT 00BeM n3y4aeMoro mMmarepualia.



TPEyTrOJbHUKA. BHEIIHUE yTIIbl TPEYrOJIbHUKA.

[IpsamoyrosibHbIM  TpeyronbHUK. CBOHCTBO MEOUAHbl MOPSIMOYTOJIBHOTO
TPEYTrOJbHUKA, MPOBEAEHHOM K  rumnoreHy3e. I[Ipu3Hakum  paBeHCTBa
IPSAMOYTOJILHBIX TPEYTOJILHUKOB. [IpSIMOYTOJIBHBIN TPEYTONBHKK ¢ yIiioMm B 30°.

HepaBeHcTBa B T€OMETpUM: HEpaBEeHCMBO MpPEy20bHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OoJibllel CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYJISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. bucceKkTpuca yria W CEPEAUHHBIN
MIEPIICHINKYJIAP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUEK.

OKpy>XKHOCTb W KpyI, XOpJa MW JAuamMeTp, HUX CBOMCTBa. B3aumHoe
PAaCIIOJIOKEHUE OKPYKHOCTH U INpsiMou. KacarenbHas u cekymas K OKpYXHOCTH.
Okpy>XHOCTb, BIHCAaHHAas B Yyroi. BnucaHHas W onucaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KVIACC

Yersipéxyronpuuki. [lapannenorpamMm, ero npusHaku U cBoicTBa. YacTHble
cllydau MapajuieiorpaMMoOB (IIPSIMOYTOJIBHUK, pOMO, KBapar), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpsiMmoyroJibHAs Tparenus.

Memoo yosoenus meouansi. llenmpanvuas cummempus.

Teopema @aneca u meopema o nponopyuonaivHvix ompeskax. CpenHue
JVMHUH TPEYTOJIbHUKA U Tpaneun. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvhuxos, kodppuyuenm noododus. Illpuznaku noododus
mpeyeonvruxos. IlpumeHeHne moao0us Mpu peuIeHUH MPaAKTUIECKUX 3a/1a4.

CpoiicTBa miiomiaaed reomerpuyeckux ¢uryp. @opmynsl Ui IUIOMIAA
TpeyrojbHUKa, TMapaierorpaMMa, pomba u Tpamnenuu. OTHOIIEHHE TIIOMAAeH
NMoI00HBIX GUTYP.

Brruucnenue miomaaein TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB HA KJIETYaTOM
Oymare.

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

CuHyC, KOCHUHYC, TAaHI'€HC OCTPOrO yIJia MPSIMOYTOJILHOTO TPEYroJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriaos B 30°, 45° u 60°.

Brmcannbie W LEHTpalbHBIE YTJIBI, YTOJ MEXKAY KacaTelbHOW M XOpAOH.
Yrael  MeXOy ~ XOpJaMH W CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
YEeThIPEXYTOJIbHUKHA. B3auMHOE pacmnoJiokeHrne ABYyX OKpykHocte. Kacanue
OKpykHOCTel. O01I1e KacaTeabHbIE K ABYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, Tanreic ymioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. DPOPMYIIBI TPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpPEMa CHHYCOB.
Pemenne mnpakTHYecKHX 3aJad C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.



IIpeobpazosanue nodobus. Ilooobue coomeemcmeeHHbIX 1EMEHMO8.

Teopema o npouszsedenuu ompe3Ko8 XOopo, meopemvl O Npou3eedeHul
Ompe3K08 CeKyuux, meopema o Keaopame KacameibHOLL.

Bekrop, mmmHa  (MOAyJdb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOKHO  HAIPAaBJIECHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalM HaJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BekTOpa. CKajlsipHOE IMPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHUE JIJI1 HAXOXKJICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAUHATHI HA INIOCKOCTU. YpaeHenus npsamou N OKPYKHOCTH
B KOOpAMHATAX, IEPECCUCHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpJIHHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOrOYTrOJIbHUKM. JlmuHa OKpyxkHOCTH. ['pagycHas wu
paaraHHas Mepa yrila, BBIUHCIEHUE JJIMH Iyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

Jeusicenusn niockocmu u @HympeHHue cummempuu gueyp (d1emeHmapHble
npeocmaenenus). Iapannenvroiii nepernoc. Ilosopom.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
7-9 KIIACCBI

Hesu n3yuenust yueOHOro Kypca

B coBpeMenHnoM 1iuppoBOM MHpE BEpOSTHOCTh M CTATHCTUKA IPHOOPETAIOT
BCE OOJBIIYIO0 3HAYMMOCTh, KaK C TOYKH 3PEHHUS MPAKTHUECKUX MPUIOKEHHUH, TaK
U UX poiii B 0Opa3zoBaHuM. KaXkaplii 4eloBeK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HErO JIaHHBIX. A JUisi 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B
YCIIOBUSIX HEJOCTAaTKa WIJIM W30bITKa WHGOpPMAIMKM HEOOXOJUMO B TOM YHCIIC
XOpouIo ¢c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUECKOE MbllLIeHUe. MiMeHHo
MO3TOMY OCTPO BCTaJIa HEOOXOJUMOCTH CHOPMHUPOBATH Y OOYYAIOIIMXCS, B TOM
yucne oOydaromuxcst ¢ 3[IP, ¢pyHKIMOHANBHYIO IPaMOTHOCTb, BKIIIOYAIOILIYIO B
ce0ss B KayecTBE HEOTHEMJIEMOW COCTaBISIOUICH yMEHHE BOCHPUHHUMATH U
KPUTUYECKA aHaJTU3UpPOBaTh WHGOPMAIINIO, TNPEICTABICHHYI0 B Pa3IUYHBIX
dbopMax, MOHMMATh BEPOATHOCTHBIN XapakTep MHOTHUX PEaAbHBIX MPOIECCOB H
3aBUCHMOCTEM, IPOU3BOIUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO
C OCHOBHBIMH TPUHIMIIAMHU cOOpa, aHalW3a ¥ TPEIACTABICHUS JaHHBIX W3
pa3inuuHBIX cdep KU3HU 00IIecTBa U rocyAapcTBa MPUOOIIAET OO0YyJaromMXcs K
OOLIECTBEHHBIM UHTEPECAM.

B ctpykType mporpaMMbl yueOHOTO Kypca «BeposTHOCTh M CTaTHCTHUKA»
OCHOBHOM IIKOJIBI BBIJICICHBI CIEAYIOIINE COJEPKATEIbHO-METOJUUECKIE JTNHUU:
«IIpencraBneHue JaHHBIX U OMNUCATEIbHAs CTATUCTUKAY;, «BeposaTHOCTHY;
«IneMeHThl KOMOMHATOPUKNY; «BBenenue B Teopuro rpadoBy.

Conepxxanue nuHuu  «lIpencraBneHue JaHHBIX W ONKCATENbHAs
CTaTUCTHKa» CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHMUSI HABBIKOB pPabOTHI C
uHpopMaIMet: OT YTEHUS W HUHTEPIpeTanuu UHPOpPMAIlUU, MPEICTABICHHON B



Tabnuiax, Ha auarpamMmmax M rpadukax A0 cOopa, NpEACTaBICHUS M aHAIW3a
JAQHHBIX C MCIOJIb30BAHUEM CTATUCTUYECKUX XApaKTEPUCTUK CPEIHUX U
pacceuBanus. Pabotas ¢ gaHHbIMu, oOyuaromuecsi ¢ 3IIP yudarcs cuuThiBaTh U
VUHTEPIPETUPOBATh JAHHBIC, BBIABUIATh, APryMEHTUPOBATh M KPUTHKOBATh
OpOCTEHIIME THUIOTE3bl, Pa3MbIIUIATE HaX  (AKTOpaMHu, BBI3BIBAIOIIMMU
U3MEHYMBOCTh, U OLEHMWBATh WX BIIMSHUE HAa paccMaTpUBACMblE BEIUYMHBI U
IIPOLIECCHI.

NHTYynTHBHOE MpPEICTAaBICHUE O CIIy4YaWHOUM M3MEHYMBOCTH, MCCIIETOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIS
U3yYEHHUs TECOpUHU BeposiTHOocTed. bombinoe 3nauenue mist odydarommxcs ¢ 3I[1P
31€Ch HMMEIOT INPAKTHUYECKHUE 3aJaHMS, B YACTHOCTH ONBITHI C KJIACCUYECKUMU
BEPOSTHOCTHBIMHA MOJEIISIMH.

[loHsiTHE BEPOSATHOCTH BBOJAUTCA KaK Mepa NpaBAONOAOOUS CIy4aillHOrO
coopITus. [1pu n3yyennn kypca odyqaromuecs ¢ 3I1P 3HakoMATCS ¢ MpoCTEUITMMU
METOJAaMU BBIYUCJICHUS BEPOATHOCTEH B  CIIyYaWHBIX OKCIIEpUMEHTaxX ¢
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU HCXOJAaMH, BEPOATHOCTHBIMU 3aKOHAMH,
NO3BOJIIIOIIMMHU CTaBUTh U pelIaTth Oosee CloXHbIE 33hauud. B Kypc Bxonsr
Ha4yaJIbHBIC IIPEACTABICHHUS O CIy4YalHBIX BEJIMYMHAX W HX YHCIOBBIX
XapaKTEPUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCyIIECTBIISIETCSI 3HAKOMCTBO 00YYArOIIUXCS C
3IIP ¢ MHOXecTBaMM W OCHOBHBIMM ONEpPAlMsMM HAJ MHOXKECTBaMHU,
paccMaTpUBAIOTCS TNPUMEPHl NPUMEHEHHs] [UI PpELICHHS 3a7ad, a TakKke
UCITIOJIb30BAHUS B IPYTMX MATEMAaTHUECKUX Kypcax M y4eOHbIX MpeIMETax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax usydaercsa kypc «BepoSITHOCTh U CTaTUCTUKA», B KOTOPBIU
BXOAAT pazaensl: «lIpeacTaBieHre MOaHHBIX W ONKCATENbHAs CTATUCTHUKAY;
«BepoaTrHocThy; «DneMeHThl KOMOMHATOPUKNY; «BBeenue B Teoputo rpadony.

Ha usydyenue nanHoro kypca oTBOAUT | y4eOHBINA Yac B HENETIO B TCUCHHE
Kak1oro roga o0y4enus, Bcero 102 ydeOHBIX Jaca.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 KIIACC

[IpencraBiieHre JaHHBIX B BUJIe TaOJIUIl, AMarpaMm, rpadukoB. 3amoJIHEHUE
Ta0JNMI, YTEHHE M TOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX NpoueccoB. M3pneuenue undopmaium u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPHIPETALUS JTAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHee apu(pMeTHUecKoe, MeJuaHa, pa3max,
HauOoblllee M HauMEHbIIEee 3HA4YeHHs Habopa YHUCIOBBIX AaHHBIX. [lpumepsl
CIIy4YallHOW U3MEHYUBOCTH.

Cnyuatinolil d9xcnepumenm (onvlm) u cayuatiHoe coovimue. BepoamHuocmo u
yacmoma. Ponv manoseposammuvix u npakmuyecku OO0CMOGEPHLIX COObLIMUL 8



npupode u 6 obujecmee. Monema u ueparbHas KOCMb 8 Meopull 6ePOSMHOCHE] .

I'pagh, eepwuna, peopo. Cmenenv sepuunvl. Hucno pébep u cymmapuas
cmenens eepuiun. I[Ipeocmasnenue o ceéasnocmu epagpa. Llenu u yuxavl. Ilymu 6
epaghax. Obx00 epaga (dtinepos nyms). [Ipeocmasnenue 06 opueHmMupo8aHHOM
epaghe. Pewenue 3a0au c nomowvro 2pagos.

8 KUIACC

[IpencraBnenre TaHHBIX B BUAE TaOIUI, TUarpamMmm, rpaduKoB.

MHOXECTBO, DJJEMEHT MHOXKECTBa, IMOAMHOXeCTBO. Omeparuu Haja
MHOXECTBaMU: OOBEAMHEHHE, TepecedeHue, nomnoiHeHue. CBOWCTBA oreparuit
HaJ MHOXXECTBAMHU: TMEPEMECTUTEIBHOE, COYETaTeIbHOE, pacCIpeleIUTeIbHOE,
BKUTIOUCHUS. Vcmonb3oBaHWe TpadUiYecKOro TNPENCTABICHUS MHOXKECTB IS
OTMCAHWSI PEaTLHBIX MIPOIIECCOB U SBJICHUM, TIPH PEIICHUU 3a]1a4.

Usmepenue pacceusanus oanuvix. [ucnepcus u cmaHoapmuoe OMmkIOHeHUe
YuCn08bIX HAbopos. [uaspamma pacceusanus.

DOneMeHTapHble COObITHS ciay4yalHOro ombiTa. CiyyaliHble COOBITHS.
BepositHoctrt  coObITHii.  OnNBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTApHBIMU
coObITusiMu. CoryuyaliHblil BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

lepeso. Cesoiicmea Oepesbes: eOUHCMEEHHOCMb NYMU, CYWecmeo8aHue
sucsYell 8ePUIUHDI, C653b MedHCcOy HUCIOM Gepuwiun u duciom péoep. Illpasuno
YMHodHcenus. Pewenue 3a0au ¢ nomowwio 2pagos.

Ilpomusononoscnvie cobvimus. [Quacpavmma Otinepa. Obvedunenue u
nepeceuenue coovimui. Hecoemecmnvie cobvimus. @opmyna  clodxceHus
sepoamuocmei. Ycnoeunas eepoammnocmo. Illpasuno ymmnooxcenus. Hezasucumvie
cobvimus. Ilpeocmasnenue skcnepumenma 6 eude Oepesa. Pewienue 3adau Ha
HAX0JCOeHUe BepOSMHOCMEll C HOMOWbIO 0epesa CNYYalHo20 IKCnepuMermad,
ouazpamm Diirepa.

9 KIIACC

[IpencraBinenre JaHHBIX B BUAE TaOmuL, JuarpamM, TIpaduKoB,
UHTEpIIpeTanys JaHHbIX. YTeHHe U MOCTpoeHue Tabull, Juarpamm, rpadukos 1o
pEaNbHBIM JaHHBIM.

[lepectanoBku u ¢pakropuan. CoyeTaHusi U YUCIO COUYETAHUU. TpeyeonbHux
llackana. Pemienue 3a1a4 ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

T'eomempuueckasn eeposmnocms. Cryuaiinsiii 66100p MOUKU U3 uypuvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPY*CHOCHIU.

UcnbiTanne. Ycnex m Heygmaya. Cepusi MCHOBITAHWM 1O TEPBOTO YyCIIEXa.
Cepust ucnbiTanuii bepHyu. BeposaTHOCTH COOBITUM B CEpUM  HCIIBITAHUM
bepnymm.

CnydaiiHasg BelIMYMHA W pacIpeesieHue BEepOsATHOCTEeW. MaremaTudyeckoe
oxumanue wu gucnepcus. [Ipumepsl  MaTeMaTrM4ecKoro  OXUAAHUSA KAk

4
3H€CI) " Jajgee KypCuBOM 0603Ha‘l€HLI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 06T>GM HU3y4aeMoro mMmarepuajia.



TEOPETUYECKOTO CPEAHEr0 3HAYECHUS BEJIMYMHBI. MaremaTudeckoe OXUIAAHUE U
JUCIIEpCUS]  CIyYallHOM BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAaHUU
bepuymnm.

[Tonsitue o 3akoHe OoJblIMX yncesd. 3mepeHune BeposSTHOCTEN ¢ TOMOIIBIO
yacToT. Posib 1 3HaUeHMEe 3aK0OHa OOJIBIINX YUCEN B MPUPOJIEC U OOIIECTBE.

IIpumepHbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHAJIBI

[IpoBeneHue OLIGHKH AOCTIXKCHUU TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
y49eOHOTO TpeaMeTa MPOBOAUTCS B (opMe TEKYIIEro W pyOeKHOTO KOHTPOJS B
BUJIC: KOHTPOJIbHBIE pabOThI, CAMOCTOATEIbHBIC PA0OTHI, 3a4EThI, MATEMATUYCCKUE
JUKTAHTBI, TMpaKkTUYecKue padOThl, MUCHMEHHBIM OTBET IO WHIUBUAYAIbHBIM
KapTOYKaM-3aJaHUsIM, TECTUPOBaHUE.

s obyuatomuxcs ¢ 3[1P Bo3mMoxkHO mM3MeHeHHE (HOPMYIUPOBKU 3aaHUN
Ha «MOMIATOBYIO», aJaNlTaldi0 IMpeajaraeMoro oO0yd4aromemMycs TEeCTOBOTO
(KOHTPOJILHO-OIICHOYHOI'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX U MUCBMEHHBIX
UHCTPYKLUH, YNPOLIEHUE JUIMHHBIX CJOXKHBIX (HOPMYIMPOBOK HWHCTPYKLUH,
pelieHre C ONOpod Ha anroputM, oOpaszel, MCIONIb30BaHUE CIIPABOYHOI
uHdopMaIuu.

[INTAHUPYEMABIE PE3VIJIbTATBI OCBOEHHMSA YUEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBalMg K  OOy4YeHMI0O  MaTeMaTUKE U IIeJICHAIIPaBJICHHOM
TO3HABATEILHOMN JIEATCILHOCTH;

NOBBIIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YE€pe3 MNPAKTUYECKYIO
JeSATEeTbHOCTh, TPEOYIONIYI0 MaTeMaTHYECKHUX 3HAHUW, B TOM YHCIE YMEHHUE
YUUTBCA Y APYTUX JIIOAEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYIO CHUTYalldl0, OBITh TOTOBBIM
JIEVCTBOBATh B OTCYTCTBHUE TAPAHTUHN YCIIEXA;

criocoOHOCTh oOyuatomuxcsi ¢ 3[IP k oco3HaHuio cBOMX AEPUIUTOB H
MPOSIBJICHUE CTPEMJICHHS K UX MIPEOIOJICHUIO;

CIIOCOOHOCTH K CAaMOPa3BUTUIO, YMEHUE CTABUTh JOCTHXKUMBIE 11€J1H;

YMEHHE pa3auyaTh y4eOHBIC CHUTYyallMd, B KOTOPBIX MOKHO JEHCTBOBATH
CaMOCTOSITEJIbHO, M CHUTYallMM, TJE€ CJEAyeT BOCIOJIb30BaThCA CIPABOYHOMN
nH(popMale uin ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTh TEPEHOCUTh TIOJYYE€HHbIE B XOJe OOy4YeHHUsI 3HaHUS B
aKTyaJbHYIO CHUTyaluio (Ipu  pelieHuHd SKUTEHCKUX 3ajad, TpeOyroIux
MaTeMaTUYECKNX 3HAHUN);

CIIOCOOHOCTh OPHUEHTHUPOBATHCS B TPEOOBAHMSIX M TMPABWIAX MPOBEICHUS
MMPOMEKYTOYHOU U UTOTOBOM aTTECTAllUU;

OBJIaJICHUE OCHOBaMU ()MHAHCOBOM TPAMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI



Osnaodenue YHUBEPCANbHBIMU yueonvimu NO3HAGAMENbHBIMU
oelicmeuamu:

yCTaHABIMBATh MPUYUHHO-CICACTBEHHBIE CBSI3M B  XOJE YCBOCHHS
MaTEeMaTUYeCKOro MaTepuana;

BBISIBIISATh JACPUIUT JaHHBIX, HEOOXOJAUMBIX [IJISi PEIICHUs MOCTABICHHOU
3aJlaui;

C TIOMOIIBIO YYUTENS BBIOMpATh CIIOCOO pelIeHUs] MAaTEeMAaTUYeCKOU 3a7auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

MPUMEHSATh W TMPeoOpa3OBBIBATh 3HAKM W CHUMBOJBI B XOJE PEIICHUS
MaTEeMaTUYECKHX 3a]1a4;

yCTaHaBIMBATh HCKOMOE U JJAHHOE TP PEIIEHNN MaTeMaTUYECKON 3a/1auu;

MOHUMAaTh W WHTEPIPETUPOBATH WH(OOPMAIUIO PA3TUYHBIX BUIOB U (HOpM
MIPEICTABIICHNUS,

WUTIOCTPUPOBATH pelllaeMble 3a]1a4u rpaduIeCKUMU CXEMaMU;

3¢ (PEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMAILIUIO.

NOHUMAaTh M HCIOJb30BAaTh MAaTEMaTUYECKUE CPEACTBA HATJSAHOCTU
(rpaduku, pauarpamMmbl, TaOMUIBI, CXEeMbl MW Jp.) I WUIOCTpaluH,
WHTEPIpETalUU, apTyMEHTAIUH.

Osnadenue  yHugepcaivHvlMu  yueOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BBIBATH YYCOHOE COTPYAHUYECTBO M COBMECTHYIO JCATEIHHOCTH C
YAHUTEJIEM U CBEPCTHUKAMH B TIPOIIECCE PEIICHUS 3a1ad;

B3aUMOJICMCTBOBaTh M HAXOJUTh OOIIME CrIOcoObl padoThl; padoTaTh B
TpyIIe: HAaXOAWTh OOINee pelieHue W pa3pemarh KOH(PIMKTHI Ha OCHOBE
COTJIaCOBaHMS MO3HIMKN 1 Y4ETa HHTEPECOB; CIYIIATh MapTHEPA; POPMyIUPOBATH,
apryMEHTUPOBATh U OTCTAaMBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIMYUU PA3HBIX TOYEK
3peHus U paspeniath KOH(QIMKTHI HAa OCHOBE y4€Ta MHTEPECOB U TO3UIMN BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOIO TO3UIMI0O U KOOPAMHHUPOBATH €€ C TMO3UIUSIMHU
napTHEPOB B COTPYIHUUYECTBE MPHU BBHIPAOOTKE OOIIEro pelieHus: B COBMECTHOM
NEeSATEeTbHOCTH;

BBITIOJIHATh CBOKO 4acTh PalOOThI, JOCTUTaTh Ka4eCTBEHHOTO pe3yJjbTaTa U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMH YJICHAMH KOMaH/IBI;

OIICHMBATh KaueCTBO CBOETO BKJIaJIa B OOIIINIA MTPOIYKT.

Oe¢nadenue yHugepcaibHblMu yueOHbIMU PeCYTIAMUCHBIMU OCUCH GUAMU:

CTaBUTH IIEJIM, BBIOUPATh W CO37aBaTh AJITOPUTMBI JJIsS PEIICHUS y9eOHBIX
MaTeMaTUYECKHUX MpooIem;

IUTAHUPOBATh M OCYIIECTBIIATH JEATEILHOCTh, HAIIPABICHHYIO Ha PEIICHUE
3aJ1a4y UCCIIEIOBATEIHCKOTO XapaKTepa.

dbopMynupoBaTh W yIepKUBaTh y4eOHYIO 3ajady, COCTABJSITH IUIAaH U
MOCJIEA0BATEILHOCTD JICHCTBUM;

OCYIIECTBJISTh KOHTPOJIb MO O00pa3ily ©W BHOCUTH HEOOXOIUMBIC
KOPPEKTHUBHI;



KOHTPOJIMPOBaTh TMPOLECC W  pe3ynbTaT Y4eOHOH MaTeMaTH4eCKOn
NEeATEIbHOCTH;

aJIeKBaTHO OIICHMBAaTh MPABUIBHOCTh WJIM OIIMOOYHOCTH BBIOJHEHUS
yueOHOU 3a1auu, €€ OOBEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€
peuieHus;

CJIMYaTh CIOCOO JAEHCTBUS U €ro Pe3ysbTaT C 3aJlaHHbIM ATAJIOHOM C LEJIBIO
OOHapy>KEHUsI OTKJIOHEHUH U OTJIMYMI OT 3TaJOHA.

MPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIpU PELICHUU
y4eOHOM 3a71a4u;

MOHUMATh MPUYMHBI, IO KOTOPHIM HE ObUT TOCTUTHYT TPeOyeMbIid pe3ybTaT
NEeATEIbHOCTH, ONPEIEATh NO3UTUBHBIE U3MEHEHHSI M HAIlpaBJIEHUs, TpeOyromue
JanbHEIen padoThl,

PETyIUPOBATh CIIOCOO BBIPAKEHUS SMOIIHIA.

HNPEAMETHBIE PE3YJIBTATBI

PesynbraTthl ocBoeHusi yuyeOHoro mpeamera «Marematuka (BKIIIOUYas
anredpy, T€OMETpUI0, BEPOSATHOCTb U CTAaTHCTUKY)», paclpeieeHHbIe 0 rojam
oOydeHusi, GOPMYyIUPYIOTCS O MPUHIIMITY JTO0O0ABJICHUS HOBBIX PE3YJIbTATOB OT
rojja K rogy, yK€ Ha3BaHHbIE B MPEIbIAYIIMX TroAax MNO3UILIMH, KaK IPaBUIIO,
JIOCJIOBHO HE TOBTOPSIFOTCS,, HO YYUTBIBAIOTCS (pe3yibTaThl OYEPEAHOIO roja Mo
YMOJTYaHUIO BKJIIOYAIOT PE3YJIbTATHI MPEAbIAYIIUX JIET).

I[INTAHUPYEMBIE ITPEJMETHBIE PE3VJIBTATBI OCBOEHUMA

PABOYEM ITPOI' PAMMBI KYPCA «MATEMATHUKA»

(ITOTOAAM OBYUEHUA)

OcBoenue yueOHOro Kypca «MaremaTuka» B 5—6 Kjiaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00€CTeunBaTh JOCTHKEHUE CIETYIONINX MPEeIMETHBIX 00pa30BaTeIbHBIX
pE3YyIbTATOB:

5 KUIACC

Yucna u gvluucnenus

OpueHTHpOBaTbCA B TOHATHUAX U ONEpUPOBAaTh Ha 0a30BOM YpOBHE
TEPMHHAMH, CBS3aHHBIMH C HaTypajibHBIMU YHUCIAMH, OOBIKHOBEHHBIMH W
JNECATUYHBIMU IPOOSIMH.

CpaBHHMBaTh M yHOPSAIOYMBATH HaTypaldbHbIE 4YHUCIA, CPaBHUBATH B
MPOCTEUIINX CITy4asiXx OOBIKHOBEHHBIE JPOOU, NECATUYHBIE IPOOH.

CooTHOCUTh TOYKY Ha  KOOPJIMHATHOM  (YMCIOBOM) TpsMOMl ¢
COOTBETCTBYIOIIUM € YHMCIIOM U H300pa)kaTh HATypalibHbIE YUCJIa TOYKAMHM Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BoimonusaTe apudmernueckue ACHCTBUS C HATypajJbHBIMU YHCIIaMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITUX CITydasiX.

BBINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN.

OKpyriaTh HaTypaibHbIE YHCTIA.

Pewenue mexcmoswix 3adau

Pemarb TekcTOBble 3agauM apUPMETHUECKUM CIHOCOOOM M C MOMOUIBIO



OpraHMW30BAaHHOTO KOHEUHOIO TNepedopa BCEX BO3MOXKHBIX BapuUaHTOB (TIpH
HEO0OXOIMMOCTH C HAIIPABJISIIOLIEH MOMOUIBIO).

Pemate 3amaum, cojepskaiiue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEITUYUHBI:
CKOpPOCTb, BpEMsl, pacCTOSIHUE; I1I€Ha, KOJMUYECTBO, CTOUMOCTh (IIpH
HEO0OXOJMMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHON MHGOPMAIIHH).

Hcnonb3oBaTh KpaTKue 3alMCH, CXEMbl, TaOJIUIBI, OOO3HAYECHHS TIPU
pelIeHuu 3a1a4.

[Tonb30BaTbCs OCHOBHBIMM  €AVMHUIIAMU  HM3MEPEHUS: II€HbI, MacChl;
paccTosIHUSI, BPEMEHU, CKOPOCTH; BbIpaXaThb OJHHM €IWHUIIBI BEJIMYHUHBI 4epe3
npyrue (mpy HeoOXOAMMOCTH C OTIOPOU Ha CIIPABOYHYIO HH(POPMAIIHIO).

N3Bnekate wHpOpMaIMio, MPEACTaBICHHYI0 B TaOJHIe, Ha CTOI0YATOM
JyarpaMmMme, UHTePIPEeTUPOBATh MPEACTABICHHbBIC JJAHHbIE, UCIIOIb30BaTh JTAHHbIC
MIpU PEIICHUU 3a/1a4.

Haznaonaa zeomempus

[Tonp30BaThCA r€OMETPUYECKUMU MMOHATUSIMU: TOUYKA, PSMasi, OTPE30K, Ty,
YTOJI, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOMUX (Hopmy
W3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcrnonp30BaTh TEPMUHOJIOTHIO, IPU HEOOXOUMOCTH IO BU3YaJIbHOM omope,
CBSI3aHHYIO C YIJIAMH: BEPUIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPIINHA,
CTOpPOHA, TUaroHaylb; C OKPY>KHOCTBIO: PaIUyC, TUAMETP, LICHTP.

N3o0paxkath H3yd4eHHBbIE T€OMETpUUECKHME (PUTYphl Ha HEIMHOBAHHOW U
KJIeTyaTol OyMare C TOMOIIBIO LHUPKYJST U JUHEHWKH (IOCJIe COBMECTHOIO
aHalln3a).

HaxoauTh 1MHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHEM C MOMOIIBIO
JUHEWUKHU, CTPOUTHh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTh 3aJaHHOTO
paaunyca.

Hcrnonp30BaTh CBOMCTBAa CTOPOH W YIJIOB MPSAMOYTOJIbHUKA, KBaApaTa s
UX TIOCTPOEHHSI, BBIYMCIICHUS TJIOMIAIA U IEPUMETPA.

Boruucnsate mepumeTp M IUIOMAAL KBaapara, MPSIMOYTOJbHHUKA, (QUryp,
COCTABJICHHBIX W3 MPSMOYTOJIbHUKOB, B TOM 4HcIe (HUTYp, M300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUYECKHUMU €IMHUIAMU U3MEPEHUS JJIUHBI,
IJIONIAIM; BbIpaXaTh OJHU CAWHUIBI BEJIMYMHBI uepe3 JApyrue (mpu
HEOOXOJIMMOCTHU C OMOPOM Ha CIPABOUYHYIO MH(OPMALIHIO).

Pacno3naBate mapaienenunesn, KyO, HCMOIb30BaTh TEPMUHOJIOTHIO:
BEpIIIMHA, PeOpo TrpaHb, U3MEPEHHUS; HAXOAUTh HU3MEPEHUs Mapajijiesienumea,
KyoOa.

Beruucnare 00béM KybOa, mapajuiesenuiena mno 3aJaHHbIM U3MEPEHUsIM (C
OTIOPOI HA aNTOPUTM yUEOHBIX JNEHCTBHUI), TIOJH30BATHCS €AMHUIIAMU U3MEPCHUS
o0BEMma.

Pemats HecliokHbIE 3aa4M HAa U3MEPEHUE T€OMETPUUYECKUX BEIIUYMH B
MPAKTUIECKUX CUTYyaNHsIX (IPU HEOOXOIUMOCTH C BU3YaIBHOM OTIOPOiN).

6 KJIACC



Yucna u evluucnenusn

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

CpaBHMBaTh U YHOPSAI0UYUBATH LIEJIbI€ YHCIIa, OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BoinonuaTe  apudmeTnyeckue JEHCTBUS C HATYPAIbHBIMA W LEIBIMU
YuciaaMu, OOBIKHOBEHHBIMH W JECSITHYHBIMU JIPOOSMH, TOJOXKUTCILHBIMU U
OTPULIATEILHBIMU YHCIIAMHU.

Boruucnars 3HAYEHUS YHUCIOBBIX BBIPAKEHUW, BBINOJHATh MNPUKUIKY U
OIICHKY pe3yJbTaTa BBIYUCICHUH; BBITIOJHATh TMPEOOPA30BAHUS UYUCIOBBIX
BBIP2XCHUI Ha OCHOBE CBOMCTB apu(METHIECKHX JTCHCTBUM.

COOTHOCHUTHh TOYKY Ha KOOPAMHATHOM MPSIMOMl C COOTBETCTBYIOIIHMM €U
YUCJIOM M HM300pakaTh 4YHClIa TOYKAMH Ha KOOPAMHATHOM MpPsSMOM, HaXOIUTb
MOJYJIb YHCIIA.

COOTHOCUTH TOUKH B MPSIMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPJIAUHATAMU
3TOM TOYKH.

OKpyrisiTh 1eble YUCiia U JCCATUYHBbIE ApoOH (1o oOpasily), HAXOIUTh
MPUOIINKEHUS YHCEIL.

Yucnoevie u OyKeeHHblE GbIPAICEHUA

OpueHTUpOBAaTHCS B TMOHATUSAX W ONEpPUpOBaTh Ha 0a30BOM YpOBHE
TEpPMUHAMU, CBSI3AHHBIMHU C 3aIlMChIO0 CTETNEHU YHUCIA, HaXOAWTh KBajpaT U KyO
YHUCJIa, BBIYUCIIATh 3HAYEHUS] MPOCTEUIINX YUCIIOBBIX BBIpaKEHUMU, COAEp KAIINX
CTEIICHH.

[Tonp30BaThCA MpHU3HAKAMU JIETUMOCTH (MPU HEOOXOAUMOCTH C OMOPOM Ha
aJTOPUTM IPaBUJIa), PACKJIaJIbIBATh HATYpaIbHbIC YUCIIA HA TIPOCThIC MHOKUTEIIH.

Tonv306amucsa macuimabom, COCTABIATH MPOTIOPIIUN U OTHOIIICHHMSI.

Hcnionp3oBaTh OYKBBI 1711 0003HAUCHUS YUCEN MPHU 3aMUCH MAaTEMaTHUYECKUX
BBIPDOKEHUM, HAXOAWTh 3HAUYeHUsS OYKBEHHBIX BBIPAKECHHUH, OCYIIECTBIISSA
HE0OXOMMbIE TIOJICTAHOBKH U MPeoOpa3oBaHus (C OMOPO HA alTOPUTM YUEOHBIX
JEeUCTBU).

HaxonnTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pewienue mexcmogwix 3a0au

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3aJ]a4u apU(PMETHIECKUM CITIOCOOOM ¢
OTIOPOM Ha BOIIPOCHBIN IUIaH.

Pemath MpocTeunme 3aJla4u, CBSI3aHHBIC C OTHOILICHUEM,
MIPONOPIIMOHAIBHOCTHIO BEJIMUMH, MPOLEHTAMH; pEIlaTh TPU OCHOBHBIE 3aJlauu
Ha JPOOU U MPOIEHTHI.

Pemate 3amaum, conepraiiue 3aBUCHMOCTH, CBS3bIBAIOIIME BEJIIMYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, L[EHa, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOAUTEIILHOCTh, BpeMs, 00bEéMa pabOThI, HCHONB3YS apuphMETUUECKHE
NEUCTBUS, OILICHKY, MPHUKUJIKY; T[OJb30BaThbCS  €IUHHUIIAMU  HW3MEPEHUs
COOTBETCTBYIOIINX BEJIUYHH.

CocraBnsaiTh OYKBEHHBIE BBIPAXKEHUS IO YCJIOBHIO 3aJadydl  IOCHE
COBMECTHOT'O aHaJIN3a.



N3Bnekats mH(pOpMaIuio, MpeACTaBICHHYIO B TaOMWIlaX, HA JIMHEWHOMH,
CTOJIOUATOM WM KPYroBOM JuarpaMmax, MHTEPIPETUPOBATH MpPEACTaBICHHbIC
JNAHHBIE; UCIIOJIb30BaTh JAHHbIE IIPU PEIICHUU 33/1a4.

[IpeacraBnsaTe uHOpPMAIMIO C TOMOIIBIO TAOMUL, JUHEHHOW W
CTOJIOUATON AUArpaMM.

Haznaonaa zeomempus

[IpuBoauTh TpUMeEpbl 0O0BEKTOB OKPYKAIOLIET0 MHUpPA, UMEIOMMX (GopMy
W3YYCHHBIX TEOMETPUUYECKHX TUIOCKHX W TPOCTPAHCTBEHHBIX (PUTYpP, TMPHUMEPHI
PaBHBIX U CHMMETPUYIHBIX QUTYP.

N300paxaTh C TMOMOIIBKD LUPKYJA, JUHEHKH, TpaHCIOpTUpa Ha
HEJIMHOBAaHHOW W KJeT4aToil Oymare HW3y4eHHbIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHQUTypaluu, CAMMETPUYHBIE (PUTYPHI.

HmeTs mpencTaBieHHE O T€OMETPUUECKUX MOHATUAX: PABEHCTBO (uryp,
CUMMETPHUSI, OCb CAMMETPHUHU, LIEHTP CUMMETPHHU.

HaxoguTe BenWYMHBI YIJIOB H3MEPEHUEM C TOMOIIBK TPAHCIOPTHPA,
CTPOUTH YTJIbl 33JJAHHOW BEJIMYMHBI, [10JIb30BaThCA MPU PELICHUN 33]a4 TPaayCHON
MEpPOU YIJIOB; pACIIO3HABATH HA YEPTEXKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBL.

Bpuucnars OIuHY JIOMaHOW, MEPUMETP MHOTIOYTOJIBHUKA, MOJb30BAaThCS
€AUHULIAMU W3MEPEHHUs [UJIMHBI, BBIPAKaThb OAHU €IAUHULBI U3MEPEHHUS JIJIUHBI
yepes IpyTHue.

Haxoguth, ucnonb3yss 4YepTEXKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIBYMsI TOUKaMH, OT TOUKH JI0 TIPSIMOM, JUTMHY ITYTH HAa KBAIPATHOU CETKE.

Beruucnars  miomanas  QuUryp, COCTaBICHHBIX U3 MPSMOYTOJbHHUKOB,
UCIIOJIB30BaTh  pa30MeHMe Ha MpPsSMOYTrOJbHUKHA, Ha paBHblE  (QUIYpHI,
JOCTpavBaHWE 1O NPSIMOYTOJIbHUKA; TI0Jb30BATbCS OCHOBHBIMHM €IUHULIAMU
MU3MEPEHUS IUIOWAAU; BBIPAXaTh OJHU EIWHUIBI MU3MEPEHUS IUIOMIAAN 4Yepe3
npyrue (mpy HeoOXOAMMOCTH C OTIOPOM Ha CIIPABOYHYIO HMH(POPMAIIUIO).

Pacnio3naBaTh Ha MOJENAX M M300paKEHUSAX MUPAMHUIY, KOHYC, IUIUHID,
HCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, PeOpO, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakats Ha KieT4aTo Oymare nmpsMOyroJIbHBIN Mapaieenunes.

Boruucisats 00bEM MPSIMOYTOJIBHOTO MapasuieNienumnena, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHMIIAMH HW3MEPEHHs] 00bEMa; BbIpaXaThb OJHU EIUHUIIBI
u3MepeHus 00bEMa yepes apyrue (¢ onopo Ha CpaBOUYHYIO HH(OPMALIHIO).

Pemate HeciioXHBbIE 3a7aud Ha HAXOXKIEHUE T€OMETPUYECKHUX BEJIIMYUH B
MPAKTUYECKUX CUTYaAlUsIX (TPU HEOOXOIUMOCTH C BU3yalIbHON OMIOPOIt).

INIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUA

PABOYEU ITPOI' PAMMBI KYPCA «AJITEBPA»

(ITOTOJAM OBYYEHUA)

OcBoenue ydebHOTO Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JTOJDKHO OOECIEeYMBATh JOCTIDKCHHE CIEAYIOIMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB:

7 KUIIACC



Yucna u evluucnenusn

BoinonHsaTh, couerass yCTHblE M NMUCHbMEHHBIE NPHUEMBI, apu(pMETUUECKHE
JEUCTBUS C PAallMOHAIbHBIMU YUCIAMU.

Haxonuth 3HayeHUsI YUCIOBBIX BBIPAKEHHM; MPUMEHSATH pPa3HOOOpa3HbIC
CroCcOOBl ¥ MPUEMBI BBIYUCIICHUS] 3HAUEHHUI TPOOHBIX BBIPAXKEHUMU, COACPMKAIIMX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexoauth OT 0AHON (HOpMBI 3amUCH YMcen K Jpyrod (mpeoOpa3oBLIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSATUYHYIO ApoOb). CpaBHUBATH U
YHOPSAI0YHUBATh PAllHOHATIBHBIE YUCIIA.

OKpyTasTh yucIa.

BBINONHAT, NPUKHIKY M OLEHKY pe3yibTaTa BBIYMCICHHI, OLIEHKY
3HAYEHUHN YUCIIOBBIX BBIPAKECHUU.

BbINoONHATE AEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU IOKa3aTEeNsIMU (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

[IpuMeHATh  NpPU3HAKKM  JENMMOCTH, PA3jOKEHHE Ha  MHOXUTEIH
HATypaJbHBIX YUCEIL.

Pemarp mnpocreilive NpakTHUKO-OPUEHTHPOBAHHBIE 33/a4H, CBSI3aHHBIC C
OTHOILIIEHWEM  BEJIWYMH, [PONOPLMOHAIBHOCTBI)  BEIMYMH,  MPOLCHTAMU;
MHTEPIIPETUPOBATH PE3YJIbTATHI PEIIEHMS 33/1a4 C YYETOM OTPAHUYEHUM, CBA3aHHBIX
CO CBOWMCTBaMH pPacCMAaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue eviparxccenus

OpueHTHpOBaTbCSI B MOHATUSAX M ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
anreOpanyeckor TepMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAKEHHHM IpPHU 33JaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonHsATe  mpeoOpazoBaHUs  IEJIOTO  BBIPAXEHHST B~ MHOTOWIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBINIONHATE YMHOXEHHE OJHOYJIEHA HAa MHOIOYIEH M MHOIOWIEHa Ha
MHOTOYJIEH, NPUMEHATh (OpMYJbl KBajapaTa CyMMbl M KBajJpaTa pa3HOCTH (C
OIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

OcCy1ecTBIATh Pa3J0KEHHE MHOTOYJIEHOB HA MHOXHTEIN C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKUTEJIS, TPYNIIUPOBKH CIIaraéMbIX, MPUMEHEHHUS
(hopMys COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO MH(POPMAILIHIO).

[IpuMmeHaTh IpeoOpa3zoBaHUsT MHOTOWIECHOB JIJISl PEUIEHUS pa3JInYHbIX 3a7a4
U3 MAaTEeMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEISAMM IS
npeoOpa3oBaHusl BEIPAKEHUH (C OMOPOI HA CITPaBOYHYIO HH(POpMAIIHIO).

Ypasuenusa u nepagencmea

PemaTe nuHeliHbIE ypaBHEHHUsI C OJHOW IMEPEMEHHOW, NMPUMEHSS IpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

Hmetr mpezacTaBieHue o rpaduyecKux METOJax MpHU PEeIIeHUH JTHMHEWHBIX
YPABHEHHUU U UX CUCTEM.

[lonGupate mpuMepsl Hap YHCEN, SIBIAIOMIUXCS PEHICHUEM JIMHEWHOTO



ypaBHEHUS C IBYMsI TIEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMU; TMOJIb3YSICh TpadUKOM, NPUBOJIUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemate cucTtembl IByX JMHEHHBIX YpaBHEHUU C ABYMs MEPEMEHHBIMU, B
TOM YHcJe Tpaduiecku (¢ ONOpoi Ha aITOPUTM YUEOHBIX TCUCTBUN).

CocrapisaTh (TI0ciie COBMECTHOTO aHaJIM3a) U pellaTh JUHEHHOE ypaBHEHUE
WM CUCTEMY JIMHEWHBIX yYPaBHEHHWI IO YCIOBHUIO 3aJa4d, MHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4H MOJTYYCHHBIN pe3yibTar.

Koopounamut u cpaguxu. @Pynkyuu

N300paxaTh Ha KOOPAMHATHOM MPAMOW TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJIWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3alMCHIBATH UHCIOBHIC
IPOMEXKYTKH Ha aIreOpanvdeckoM s3bIKe.

OtMeuaTh B KOOPAMHATHOM TJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpPJMHATAM;
CTPOUTH TpaUKK TUHEHHBIX PyHKIKH. CTpouTs rpaduk GyHkimu Y = kx + b,

OnuceiBaTh € TOMOIIBIO (GYHKIUNA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEeTMYMHAMU (TI0 alTOPUTMY YUYEOHBIX JEUCTBUI): CKOPOCTh, BPEMsI, PACCTOSHUE;
IeHa, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHHne PyHKITUU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii croco0® MpencTaBieHUs U aHaW3a UHPOpPMAIUK;
U3BIIEKATh ¥ HHTEPIPETUPOBATH HHPOPMAIIHIO 13 TPa(UKOB PEaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

8 KJIACC

Yucna u éviuucnenusn

Hcnonb3oBaTh HavalbHBIC MPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YUCeJN ISl CPAaBHEHUS, OKPYTJICHUSI ¥ BBIYUCIICHH; U300paxaTh J1eHCTBUTEIIbHbBIC
4yyciia TOYKaMU Ha KOOPAWHATHOU IIPSIMOM.

[IpuMeHATh TOHSATHE apU(DMETHUECKOTO KBAJAPATHOTO KOPHS; HAXOJUTH
KBaJIpaTHbIE KOPHM, UCIOJIb3YsI MPU HEOOXOJAMMOCTU KaJbKYJSTOP; BBINOIHITH
pocTeliue MpeoOpa3oBaHus BBIPAKEHUH, COAEpIKAIIMX KBaJApaTHBIE KOPHH,
MCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcrnonp3oBath 3anmucu OOJIBIIMX W MaJIbIX YHUCEJI C TTOMOIIBIO JACCATUYHBIX
npoOeit u creneneit yucia 10.

Anzebpauueckue evipariceHus

[IpuMeHsATh TOHSITHE CTENEHH C 1eJbIM [OKa3aTejieM, BBITIOIHATh
npeoOpa3oBaHusl BBIPAKEHUH, COJIEpPIKAIUX CTEMEHM C IIEeJIbIM IoKa3areileM (C
UCIIOJIb30BAaHUEM CIIPAaBOYHON MH(MOPMAIUN).

BrInmonHATE HECOKHBIE TOXKACCTBEHHbIC MPEOOpa3oBaHUsl PalMOHAIBHBIX
BBIPOKEHUI HA OCHOBE MPABWII ICUCTBUI HAJ MHOTOWICHAMHU M alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensaTy mpeoOpa3oBaHUs BHIPAKCHUH JIJIST PEIICHUS Pa3TUYHBIX 33724
13 MaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Ypasenenua u nepasencmea



Pemiatb  nuHelHblE, KBaJpaTHbIE YpaBHEHUSI (C  HMCIOJIb30BAHUEM
CIpaBOYHOM HH(OpMALMK) U paldOHAIbHBbIE YPAaBHEHMS, CBOMSIIMECS K HUM,
CUCTEMBI IBYX YPABHEHUN C JBYMS IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHUM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBlIeHUi (YCTaHABIMBATh, UMEET
JIM ypaBHEHUE WUJIU CUCTEMa YPaBHEHUN PELICHUsI, €CIIU UMEET, TO CKOJIbKO, U TIp.)
C OTOpOH Ha aJTOPUTM YUYEOHBIX JEHCTBUI.

[TepexoauTh OT cIOBECHOW (HOPMYIUPOBKU 3a7aud K €€ anreOpamdecKou
MOJIEIA C TIOMOIIBK) COCTABJICHUS YPABHECHUSI WIIM CHUCTEMbl YpPaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHSITh CBOMCTBAa YHUCIOBBIX HEPABEHCTB [JII CPABHECHUS, OLICHKH;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHCTEMBI, J1aBaTh
rpauYecKyr0 HWJUTFOCTPAIMI0 MHOXXECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynxkyuu

OnepupoBath Ha 0a30BOM YpOBHE (DYHKIIMOHANBHBIC TOHATHUS W S3BIK
(TepMHHBI, CUMBOJIMYECKHE O0003HAUCHHUS); ONpPEACNATh 3HAUCHUE (YHKIHUU TI0
3HAUYCHUIO apTyMEHTa; ONPECISITh CBOMCTBA (PYHKIIUU 1O €€ rpaduKy.

Ctpouts rpaduku 37eMeHTapHbIX (PYHKIMI BUaA , Y = x,y=xy =vx ,

k o o .
Y= =, ONHUCHIBaThb CBOMCTBa YHCIOBON (QyHKIMU 10 e€ rpaduky (mpu
X

H€O6XOI[I/IMOCTI/I C HaHpaBHHIOIHGﬁ HOMOH_[LI-O).

9 KJIACC

Yucna u eévluucienusn

CpaBHMBATH M yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Beimonuare apudmernyeckue JIEUCTBUS C PpallMOHAIBHBIMM YUCIAMU,
coyeTasg YCTHbIE M NUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
MppalMOHAIBHBIMH YHCJIaMH.

Haxonute 3HaueHuss cCTeneHEW C MLEIbIMHA TOKa3aTeasiIMU WU KOPHEH;
BBIYMCIIATH 3HAYECHUS YUCIIOBBIX BBIPAKEHHUM.

OKpyraaTh J€UCTBUTEIbHBIC 4YHCIIA, BBINOJHIT, NPUKUAKY pPeE3yJbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

Ypaeuenua u nepasencmea

Pemare ymMHElHBIE W KBaJApaTHBIC YPAaBHEHHWS, YPAaBHEHUS, CBOJISIIMECS K
HUM, TIPOCTEHIINEe APOOHO-pAITMOHAIBHBIC YPAaBHCHHUS.

Pemate mnpocreimme CHUCTEMBI ABYX JIMHEWHBIX YPaBHEHUW C JBYMS
MEPEMEHHBIMU M CHUCTEMbI JIByX YpPaBHEHUW, B KOTOPBIX OJHO YpaBHEHUE HE
SBJISIETCS IMHEUHBIM (110 BU3yaJIbHOM orope).

Pemate mpocteiiie TEKCTOBBIE 3aJaud alreOpauvdeckKuM CIocoOoM ¢
MIOMOIIIBI0 COCTABJICHUSI YPABHEHHMS WJIM CUCTEMBbI JBYX YPaBHEHHU C JBYyMs
MIEPEMEHHBIMH.

[IpoBoauTe pOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHECHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUUecKuX MpeICTaBlIeHNH (YCTaHABINBATh, UMEET
JIM ypaBHEHUE WIIM CUCTEMA YPABHEHHI PEILICHHUS], €CIIU UMEET, TO CKOJIBKO, U TIP.).



Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HM300pa’kaTh
pelIeHUE HEPABEHCTB HA YMCIIOBOM MPSMOM, 3allMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX  HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOUAIOLME KBAJpPaTHOE HEPABEHCTBO; H300pa)xaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrnonbs30BaTh HEPaBEHCTBA IIPU PELICHNUN Pa3IUYHbIX 3a1a4.

Dynukyuu

Pacro3naBate (yHKIMH W3y4eHHBIX BHUAOB. [loKa3bIBaTh CXeMaTUYECKU
pAacIioNIo’KEHNEe HAa KOOPJMHATHOW TUIOCKOCTH rpadukoB QyHKIud Buma: Y = KX,

k .
y=kx+b,,y=al¢+bx+c,y=x%y = Vx,y = — B 3aBHCHMOCTH OT 3HAYCHHI

K03 UITUEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Crpouth 1 nM300paxarb CXEMATUYECKU TpapUKU KBAJAPAaTUUHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacnio3znaBaTh KBajpaTHUHYIO (PYHKLIMIO IO (POpMyJie, TPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Apugmemuueckan u zeomempuueckan npozpeccuu

Pacnio3naBaTh apuMeTHYecKyl0 M T'€OMETPHUYECKYI0 IIPOrpeccUuu IMpu
pa3HBIX CIIOcoOax 3aaHus.

BBINONHATS  BBIUMCIEHUS C HCHONb30BaHWEM (opmya N-ro 4ieHa
apu(PMETUYECKON U T€OMETPUUYECKOM MPOrpeccuil, CyMMbl MEPBBIX N WIEHOB (C
OMOpOH Ha CIPABOUYHYIO0 UHGOPMAIIHUIO).

Pewmate 3amauu, CBA3aHHBIE C YMCIOBBIMH MOCIEAOBATEIBHOCTIMH, B TOM
YHUCIIe 3a/1a4d U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(PPOBBIX
TEXHOJIOTHUH).

[IVNIAHMPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHU A

PABOYEM ITPOI'PAMMEBI KYPCA «"EOMETPHU S1»

(ITO TOAAM OBYUYEHMUA)

OcBoenne yueOHOro kypca «I'eoMeTpusi» Ha ypoBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsI [JOJKHO oOOecnedyMBaTh JOCTHKEHHE CJIEAYIOUIMX MPEeIMETHBIX
00pa30BaTEIbHBIX PE3YIHTATOB:

7 KIIACC

Pacnio3HaBaTh W3y4Y€HHBIE T'€OMETPUYECKUE (PUTYPBI, OIPEAENATh HX
B3aMMHOE pPAaCIOJIOKEHHE, H300pakaTb TI'€OMETPUUYECKHUE (DUTYpBI; BBIMOIHATH
YEpPTEXKU MO YCIOBUIO 3anaud. M3MepsATh JMHEHWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemrars 3a1a4n Ha BEIYMCIIEHUE JJIMH OTPE3KOB M BEJIMYMH YTJIOB.

Henate rpyOyr0 OIICHKY JHMHEHHBIX W YIJIOBBIX BEIUYHH MPEIMETOB B
peaNbHOM >KM3HU, Pa3MEPOB TPHUPOAHBIX OOBEKTOB. Paznmuarh pasMepsl ITHX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CtrpouTh uepTekd K TEOMETPUYECKHM 3aJadyaM (C HUCHOJIb30BAHUEM
CMBICJIOBOM OTOPHI: HABOAIIUE BOTIPOCHI U/WIIM aJTOPUTMa YIECOHBIX TCUCTBUI).

[Tonp30BaThCs TpU3HAKAMH PABEHCTBA TPEYrOJIBHUKOB, HCMOJIb30BAThH



PU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB MIPH PEILICHUH 3a7ad.
[TIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.
[Tonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHHUKOB,

CBOMCTBOM  MEAMaHbl, TMPOBEAEHHOW K THUIOTEHY3€  MPSIMOYTOJIbHOIO

TPEYroJIbHUKA, B PEIICHHUH TEeOMETPUUECKUX 3a7ad (C HCIOJIb30BAaHUEM

3pUTENIBHOM HATJISTHOCTH /WK BEpOAIbHOU OIOPHI).

OnpenensaTe MNapauielIbHOCTh MOPSIMBIX € TOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3yeT ¢ HUMHU cekymasd. OnpenensTe NapajuieIbHOCTh MPSIMBIX C MOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OAHOM MPSIMOM A0 TOYEK APYTrOM MPSMOMU.

Pemats 3a1aun Ha KieT4aToi Oymare.

[IpoBONUTH BBIYMCIEHHUS M HAXOAUTh YHCIOBbIE M OyKBEHHBIE 3HAYCHHUS
yIJOB B TEOMETPUYECKMX 3aJadyax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJHHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX NpHU
MEPECEUECHUH JBYX MApAJUIEIAbHBIX MPSAMBIX CEKylled. Pemare mnpakThueckue
3a/1auv Ha HaXO0XJCHUE YIJIOB.

MMeTb npeAcTaBiIeHUE O MOHATUE TEOMETPUYECKOTO MECTA TOYEK.

@opMyIMpPOBaTh OINPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JAHAMETPA
OKPYHOCTH, OJIb30BAThCSI UX CBOMCTBAMM. Y METh IPUMEHSATH 3TH CBOMCTBA IIPU
pelIeHny 3a1a4.

OpueHTHpOBaTbCSI B IOHATHAX: ONMCaHHAs OKOJIO  TPEyroJbHUKA
OKPYHOCTb, IEHTP OMUCAHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0A30BOM YpOBHE
(dakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEIWHHBbIE NEPNEHAUKYISAPbl K CTOPOHAM TPEYrOJbHUKA
MEPECEKAIOTCS B OJJHOM TOYKE.

OpueHTHpOBaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YpOBHE:
KacarejibHasg K OKPY>XKHOCTH, TeOpemMa O NEPIEeHAUKYJISIPHOCTH KacaTeIbHOU U
paauyca, IpOBEAEHHOIO K TOUKE KacaHUsI.

NMeTp mpencTaBlieHHE O NPOCTEHIIMX TI'€OMETPUYECKHX HEPABEHCTB, HX
IIPaKTUYECKOM CMBICIIE.

IIpoBONTH OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS € MTOMOIIBIO HUPKYJIA U
JIMHENKHU.

8 KUIACC

Pacno3HaBaTh OCHOBHBIE BHUIBI YETBIPEXYTOJBHHUKOB, WX JJEMEHTBHI,
ITOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OpueHTHpPOBATHCS B MOHATHH — TOYKH MEPECEUCHHS] MEIUAH TPEYTOJIbHUKA
(eHTpa mMacc) B pelieHuu 3a1ad.

Brnaners nmoHsiTMEM CpeaHEN JIMHUM TPEYTOJIbHUKA U TPAINlCUH, IPUMEHSTh
MX CBOMCTBA IIpM PELICHUM MPOCTEUMIIMX TIEeOMETpUYECKUX 3axad. Mmers
npeacrasiaeHue o reopeMe Paneca U TeOpeEME O MPONOPLUOHAIBHBIX OTPE3Kax,
NPUMEHATh UX I PELICHHs MNPAaKTUYECKUX 3a4ad (C OMopod Ha 3PUTEIBHYIO
HarJsiTHOCTD).

[IpuMeHsTh MpU3HAKK TOA00US TPEYTOJbHUKOB B PEIICHUU HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonp3oBaTbes Teopemoit Iludaropa mns pemieHuss reoOMETPUUECKUX |



NPAKTUYECKHX 3ajau.

Brnagers mNoOHATHAMM CHUHYCAa, KOCHMHYCa M TaHI€HCa OCTPOro yria
PSIMOYTOJILHOTO TpeyroibHUKa. [10b30BaThCsl STUMU MOHSITUSIMU JIJIST PEIICHUS
MPaKTUYECKUX 3a]1a4 (IIPU HEOOXOIUMOCTH C OTIOPOi Ha aJrOPUTM MPaBUIIA).

Beruucnare  (pa3nuuHbIME - criocoO0amu) (C ONMOpPOM Ha CIPaBOYHYHO
uH(OpPMAIMIO) IUIOIMIAb TPEYTrOJbHUKA M IUIOMIAJM MHOTOYTOJBHBIX (QUTYD
(MONB3YSACh, TJIe HEOOXOUMO, KABbKYIATOpOM). [IpuMeHATh NOJIy4eHHbIE YMEHHUS
B IIPAKTHUUECKUX 3a7auax.

Brnagerp MOHATHUSMU BIOUCAHHOTO M LEHTPAJBHOTO YIJIA, HCIHOJIB30BaTh
TEOpPEMBI O BIUCAHHBIX yriaX, yriax MEXIy XOpAaMH (CEKYLUIUMH) U YTIIe MEXIy
KAacaTeIbHOM U XOPAOU MPH PEIICHUH MPOCTEUIINX TEOMETPUYECKUX 3a/1a4.

Bnagerp moHATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITH CBOMCTBA
OIMKCAaHHOTO YETHIPEXYTONbHUKA MPU PEUICHUH MPOCTEHIIINX 3a/a4.

[IpuMeHATh MOJy4YEHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJIEH AJIs 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NpPUMEHEHUEM MOA00US U TPUTOHOMETPUHU (MOJB3YsICh, TIAE€ HEOOXOIHMMO,
KJIBKYJISITOPOM).

9 KIIACC

3HaTh TPUTOHOMETPUYECKUE (YHKIMHU OCTPBIX YIJIOB, HAaXOIUTh C HUX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JJIMHBI
Y YTJIbl Ul HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaTbca popMyIaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXKJIEHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMALHIO).

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKACHUS PA3JIMYHbIX
AJIIEMEHTOB TPEYroJIbHUKA («pPEUIeHHE TPEeYroJbHUKOBY), NPUMEHATh HUX IpHU
PELIEHUH NPOCTEMIINX TEOMETPUUYECKUX 3a1aY.

Bnagerp moHsTHsAMH — npeoOpa3oBaHMs  MMOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymMeTh BBIYUCIATH [JIMHBI M HAXOJUTh YIJVIBI Yy MOAOOHBIX ¢uryp (1o
AIrOpUTMY yueOHBIX nedcTBuii). [IpuMeHsTh CBOMCTBA MOA00MS B MPAKTUYECKUX
3a/layax. Y MeTb NPUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKPYXkAIOLIEM MHUPE.

[lonb3oBaTbca TeopeMaMu (MO BU3YaJbHOM OMOpE) O MPOU3BENCHUH
OTPE3KOB XOPJ, O IPOU3BEACHUN OTPE3KOB CEKYLIUX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpaMH, MOHUMATh MX TN€OMETPUUECKUI M (PU3MUYECKHIt
CMBICII, MPUMEHATh HUX B PELUICHUU TEOMETPUYECKUX U (PU3NYECKHUX 3ajad.
[IpuMEHATH CKaISIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS IJIMH U YTJIOB.

[Tonb30BaTbCd METOJOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PELIEHNH F'€OMETPUUYECKUX U TPAKTUYECKUX 3a]a4.

Bragete NOHATHUSAMU NPaBUIBHOTO MHOTOYT'OJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JIyTU OKPYKHOCTH M PAJMAHHON MEphI yIja, YMETb BBIYMCIIATH ILIOIIAb
Kpyra M ero yacteil (c omopod Ha cmpaBouHyio uHbopmarmio). [IpumeHsTh
MOJIyYEHHBIE YMEHUS B TPAKTUYECKHX 33]1a4ax.



Haxomuth ocu (Wim LEHTPHI) CUMMETpUU (UTYp, TIPUMEHSTH IBUIKEHUS
TUTOCKOCTH B MPOCTEUIITNX CITyJasX.

[TpuMeHsITh MOTYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHUCCKUE
MOJICJIH JIJIS 3a/1a4 peabHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHHEM IOJ00MS W TPUTOHOMETPHUYECKUX (PYHKIHHA (TIOJB3YSICh, TIC
HE00XO0IMMO, KAJIBKYJISITOPOM).

ITIJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHU A

PABOYEU ITPOI' PAMMBI KYPCA «BEPOSITHOCTH 1 CTATUCTUKA

(ITOTOAAM OBYUEHUA)

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca « BepOATHOCTh U CTaTUCTUKA» B
7-9 xiaccax xapakTepu3ylTCs CIETYIOIUMA YMEHUSIMH.

7 KIIACC

Yutare uHPOpMalMIO, TPEACTABICHHYIO B Ta0nuIax, Ha JIdarpammax;
MPEACTaBIATh JAHHBIE B BHUJE TaOJHIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatbie) W KPYroBble) MO MacCHBaM 3HA4Y€HHH (C HCIOJIb30BAHUEM
3pUTEIBLHON HATJISAHOCTU W/UITM BepOAIbHOM OTIOPHI).

OnuceiBaTh W HUHTEPIPETHPOBATH  pEAbHBIE  YWCIOBBIC JaHHbBIE,
Mpe/ICTaBJICHHbIC B TA0JIMIIAX, HA TUarpamMMmax, rpapukax.

OpueHTHPOBAaTbCA B MOHITHUSIX W ONEPUpPOBATH UMU Ha 0Aa30BOM YypOBHE:
cpenHee apudMeTHUECKOoe, MeAuaHa, HauOoyblliee W HaMMEHbIee 3HAYCHUS,
pa3max.

NmeTp mpencrtaBieHrne O CIy4yalHOM HW3MEHYMBOCTH HA IPUMEPAX ILIEH,
bu3NYECKUX BETUYMH, AHTPOIIOMETPUYECKUX IAHHBIX; UMETh TMPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 KUIACC

N3Bnekate ¥ mpeoOpa3oBbIBaTh MH(POPMAIIMIO, MPEACTABICHHYIO B BUJC
Tabnuil, Tuarpamm, rpaduKoB; MPEACTABIATh JaHHBIC B BUAC TaOIUIl, AHArpamM,
rpaduKoB.

OnuceiBaTh  MOCJAE COBMECTHOTO aHalu3a JaHHbIE C  [OMOIbBIO
CTATUCTUYECKUX TOKa3aTeJed: CPEeHUX 3HAYEHUW U MEp pacceuBaHHs (pa3Max,
JUCIIEPCHS U CTAHIAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITHUM, B TOM YHUCIIE
Mo pe3yibTaTaM HM3MEPEHHM M HaOMIOJeHUN (C HCMIOJIb30BAHUEM 3pUTEIbHOU
HAIJISTHOCTH W/WIH BepOaIbHOU OMOpHI).

Haxonutb BEpOSITHOCTH CIy4alHBIX COOBITUI B ONBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJI€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C UCTIOJIH30BAHUEM 3PUTEITHLHON HATJISTHOCTH W/WITU
BepOaIbLHOM OTIOPHI).

Nmets mpencraBieHre o rpadUyecKUX MOJEISIX: JACPEBO CIIy4aifHOTO
AKCHEPUMEHTA, JUarpaMMbl DiJiepa, YUCIoBas mpsimas.

OnepupoBath NOHATUSIMU HA 0230BOM YPOBHE: MHOKECTBO, MTOJAMHOKECTBO;
BHITIOJIHATh ~ OTEpAllMM  HAJ] MHOXECTBaMH: OOBEIMHEHHE, TepeceueHue,



JIOTIOJIHEHUE; TIEPEUHCIISITh JIEMEHThl MHOXKECTB; MIPUMEHSATh CBOMCTBA MHOXECTB
(C UCTIOIB30BAHUEM BU3YaJIbHOW OTOPHI).

Nmetsb mipescTaBieHne o rpauueckoM MpeCTaBICHUE MHOXKECTB U CBS3EH
MEXIy HUMU JJI1 OMHCAHUS MPOIECCOB U SBJICHUM, B TOM YHUCIE MPHU pPEUICHUU
3aJ1a4y U3 APYyrux y4eOHbIX MPEAMETOB U KYPCOB.

9 KIIACC

W3Bnekatb © mpeoOpa3oBbIBaTh HMHQPOPMAIMIO, MPEACTABICHHYIO B
pa3TUYHBIX HMCTOYHUKAX B BHJE TAaOJHWIl, IuUarpamm, rpaduKoB; TPEICTaBIATH
JaHHBIE B BUJE TaOMHUIl, AUarpaMm, rpaduKoB.

Pemarp mpocreiiiue 3amadul OpraHU30BaHHBIM NEpPeOOpOM BApUAHTOB, a
TaK)Ke C MCTIOJIb30BAaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Nmeth npencraBieHne 00 OMMCATENbHBIX XapaKTEPUCTHKAX ISl MaCCHBOB
YUCJIOBBIX JIAHHBIX, B TOM YHCJI€ CPETHUE 3HAUCHHS U MEPhI pacCeUBaHUsI.

Haxonuth 4acTOThI 3HAYEHUI U YaCTOTHI COOBITHSI, B TOM YHKCJIE MOJIB3YSACh
pe3yibTaTaMu TMPOBEAEHHBIX M3MEpEeHWH U HabmojgeHud (¢ omopoil Ha
CIIPaBOYHYIO HH(OPMAITHIO).

Haxonutb BEpOSTHOCTH CIIy4allHBIX COOBITHH B M3YYEHHBIX OMBITAX, B TOM
YHCJIE€ B OIbBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
UCIIBITAHU JI0 IEPBOTO YCIIEXa, B CEPUAX UCIbITaHU bepHyIuu.

NmeTp mnpencraBiieHHE O CIy4YalHOW BEIWMYMHE W O PaCHpEeNeeHUU
BEPOSATHOCTEM.

NmeTs mpencTaBieHHE O 3aKOHE OOJIBIIMX 4YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B
IpUPOAE U OOIIECTBE.
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