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COJEPKATEJBHBIN PA3IE]I ATIAIITUPOBAHHOI OCHOBHOM
OBPA3OBATEJBHON MIPOTPAMMBI OCHOBHOI'O OBIIET'O
OBPA30OBAHUS OBYUAIOIINXCS C 3AJEPKKON
IMCUXUYECKOI'O PA3BUTHUS

PABOYME [TPOI'PAMMEBI YUEBHBIX ITPEJIMETOB

MATEMATHUKA

[TOACHUTEJIBHAA 3AIINCKA

[Ipumepnas pabouas mporpaMma IO MareMaruke g OOydarouuxcsi ¢
3aJIep>KKOM mcuxudeckoro pasButus (ganee — 3I1P) Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl TMOATOTOBIEHAa Ha OCHOBE DeAepalbHOr0 TOCYIapCTBEHHOTO
o0pa3oBarelbHOTO  CTaHAapTa OCHOBHOro obOmiero oOpaszoBanusi (IIpukas
Munnpocsemienuss Poccun ot 31.05.2021 1 Ne 287, 3apeructpupoBaH
MunucrepctBoM toctuninu Poccutickoir denepanuu 05.07.2021 1., per. Homep
64101) (manee — OI'OC 0OO0O), IIpumepHOil aganTUPOBAHHON OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMsI 0OYyYaIOIIMXCS C
3aziepkKoi mcuxuueckoro pasButus (nanee — [TAOOIT OOO 3I1P), [IpumepHoii
paboyeil mporpaMMbl OCHOBHOTO  OOmIero oOpa3oBaHUsl MO  MPEAMETY
«Maremarukay, [IpumepHOl porpaMMbl BOCIIUTAHMS, C YUETOM PACIPEIEICHHBIX
Mo  KjaccaM  MpOBEpsSeMbIX  TpeOOBaHUW K  pe3yapTaTaM  OCBOCHUS
AJlanTUPOBAaHHONW OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOILIEro
oOpa3oBaHusi OOy4aIOIIUXCS C 3aJEPKKOM TMCUXUYECKOro pa3Butus. B paboueit
nporpaMMe Y4TEHbI UJIeu W ToJiokeHus: KoHienuu pa3BUTHS MaTeMaTHYECKOTO
oOpa3oBanus B Poccuiickoit denepauu.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

VYueOubii mpeamer «Marematukay BXOAUT B MPEAMETHYIO 001acTh
«Maremaruka u nHpopmatuka». OH CcrOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIHHON
KYyJABTYPhl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS IOJIH30BATHCS
ITOPUTMaMHU, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCeAHEBHOM >ku3HU oOydaronuxcst ¢ 3I[IP. YueOHbli mpeameT pa3BUBaeT
MBIIIJICHWE, TPOCTPAHCTBEHHOE BOOOpaxkeHHe, (PYyHKIIMOHAIBHYIO TPaAaMOTHOCTb,
yMEHUSI BOCHPUHUMATh W  KPUTUUECKU  aAHAIU3UPOBATh  HMHGOpMAIHIO,
MPEACTaBICHHYIO B pa3IuYHBIX (popMax.

OOyuenue maremaruke JaET BO3MOXXHOCTH Pa3BUBATH y OOydarolmuxcs ¢
3I1P TouHyl, palMoOHAIBHYHO U HHPOPMATUBHYIO pedyb, yYMEHHE OTOMpaTh
HauOoJsiee TMOAXOJAIINE S3bIKOBBIC, CUMBOJIMUECKUE, Tpaduueckue cpeiacTBa s
BBIPAKEHUS CYKICHHUIN U HANISIAHOTO UX MPEACTABICHUS.
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HeobxoaumpiM KOMIOHEHTOM OOIIEH KyIbTYPhl B COBPEMEHHOM TOJIKOBAHHH
ABII€TCST OOlIee 3HAKOMCTBO C METOJAaMU IMO3HAaHUS JIEWCTBUTENIBHOCTH,
MPEACTABICHUE O MPEAMETEe W METOAAX MaTreMaruKHh, UX OTIWYUNA OT METOJIOB
JPYTUX €CTECTBEHHBIX M TYMaHUTapHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHUS
MaTeMaTUKU JUIsl PelIeHUsT HAy4YHbIX M TPUKIATHBIX 3aaad. Takum oOpazowm,
MaTemMaruueckoe oOpa3oBaHME BHOCUT CBOM BKJIaJ B (opmupoBanue oOiiei
KYJITYpbI YEIOBEKA.

N3yueHne MaTreMaTUKH TaKXe CIOCOOCTBYET ACTETHUUECKOMY BOCIUTAHUIO
YEJIOBEKa, MOHUMAHUIO KPAacOThl M M3SIIECTBA MATEMATHUYECKUX PACCYXKICHHM,
BOCIIPHUSITHIO TEOMETPUIECKHUX (DOPM, YCBOCHUIO UJIEH CUMMETPHH.

[Iporpamma oTpaxkaer cojaepkaHue oOyuyeHus npeametry «MaremaTuka» ¢
y4eTOM O0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOyvaromuxcst ¢ 3IIP.
OBnajneHue ydyeOHbIM TpeaMeToM «MartemaTukay MpeACTaBIAeT OMPEACICHHYIO
cnoxkHocTh A yuanuxcs ¢ 3[1P. V oGyuaronuxcst ¢ 3[1P Hanbosee BhIpakeHbI
OTCTaBaHUS B PAa3BUTHUHU CIOBECHO-JIOTMUYECKUX (POPM MBIILIICHUS, TO3TOMY
abCTpaKTHBIC U OTBJICUCHHBIC KATETOPUU UM TPYAHOJOCTYIIHBI. B To)ke Bpems npu
CHeIUaIbHOM 00yYE€HUU 00YyYarolrecs MOTYT BBITIOJHSTH 3aJJaHUs 110 AJITOPUTMY .
OHU BOCHPHUMMYHUBHI K TOMOIIM, MOTYT BBIIIOJIHUTH IMEPEHOC HA AHAIOTUYHOE
3aJlaHie YCBOCHHOTO crocoba perneHus. CHUKEHUE Pa3BUTHUS MBICIUTEIbHBIX
omepalrii M 3aMEUICHHOE CTAaHOBJICHUE JIOTUYECKUX JIEUCTBUM INPUBOIAT K
HEJOCTATOYHOM  OCMBICIICHHOCTH  COBEpPINAEMbIX  y4E€OHBIX JeHCTBHMA. Y
oOyyJaromuxcsi 3aTPyJHEHbl CUETHBIC BBIYUCIICHUS, MPOU3BOAMMBIE B yme. B
MAUCbMEHHBIX BBIYMCICHUSX OHA MOTYT NIPONMYCKATh OAWH U3 MPOMEKYTOUHBIX
maroB. [Ipu paboTe ¢ YUCIOBBIMU BBIPOKCHUSMH, BBIUUCICHUEM WX 3HAYCHUS
MOT'YT HE€ YJAEpKHBaThb NPABUWIBHBIA NOPSAOK naeucTBud. llpm ynpomienun,
npeoOpa3zoBaHun BbIpaxkeHud ydammecss ¢ 3[IP He Moryr caMmocTosTenbHO
IIPUHSATh PELICHUE O MOCIEAOBATEILHOCTH BBINOJIHEHUS AeUCTBUM. KOHKPETHOCTD
MBIIIUIEHUSI OCJIOXKHSET YCBOCHHSI HaBbIKa PEIICHUS YpPAaBHEHHUM, HEPABEHCTB,
CUCTEMBI ypaBHEHUH. MM Manog0CTyIIHO coBepilieHne 00paTUMBIX OTIEPAIIHiA.

Husknii  ypoBeHb pa3BUTHS JIOTMYECKUX OIEpalvi, HEIOCTaTOYHAas
00OOIIIEHHOCTh MBIIIUICHUS] 3aTPYNHSIIOT H3y4YeHue TeMbl «DYHKIUW»: TpHU
onpeneneHny  (PYyHKIIMOHAIBHOW 3aBUCUMOCTH, TPU OMUCAHWUU TpaduuecKoit
CUTYyalluM, WCIOJIb3yd TE€OMETPUYECKUM, anreOpandeckuii, (yHKIIMOHATbHBIH
sa3bIkd. Hepeako ydamuecs HE BUAST Pa3HUILI MEXIY 00JIACThIO OMNpeeTeHUs
(GyHKUIHMU U 00JIaCThIO 3HAYEHU .

Pewenune 3amau conpspkeHO ¢ TPYIHOCTAMHU O(OPMIIEHHSI KPATKOM 3amucH,
MPOBEIACHUs  aHalIW3a  YCJIOBHsS  3aJayd,  BBIACIEHUS  CYLIECTBEHHOTO.
Oo6yuaromuecs ¢ 3IIP 3arpynHsAroTCsS caeiaTh yMO3aKJIIOYEHHWE OT OOIero K
YaCTHOMY, HEpPEIKO BBIOMpPAIOT HEpalMOHAIbHBIE CIIOCOOBI PEIICHUs, WHOTA
OTPaHUYMBAIOTCS] MAHUITYJISIIUSIMU C YUCIIaAMHU.

[Ipu w3yueHun reomeTpuueckoro wMarepuana oOydaromuecs ¢ 3IIP
CTAJIKUBAIOTCS C  TPYAHOCTHIO  JI€JIATh  JIOTUYECKHE  BBIBOJBI, CTPOUTH
MOCIIEIOBATENbHBIE pacCyX IcHUs. HenpouHble 3HAHUA OCHOBHBIX TEOPEM
r€OMETPUU TPUBOAUT K OMHUOKAM B pEHICHUU T'E€OMETPUUYECKHX 3ajad.
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OOyuaromuecs MOTYT MMOAMEHUTDH (DOPMYITy, HEIPABUIBLHO MPUMEHUTD Teopemy. K
CEpbE3HbIM OIIMOKaM B pEHICHUM 3a7ad MPUBOAST HEIOCTATOUYHO pPa3BUTHIC
MPOCTPAHCTBEHHBIE MpeicTaBleHus. M CI0KHO BBITOJHUTH YEPTEK K YCIOBHIO,
B [IUCbMEHHBIX pab0TaX OHU HE MOTYT MPUBECTU OOBSICHEHHUE K YEPTEKY.

TouHOCTh 3allOMUHAHHA W BOCIPOM3BEJEHUS Y4EeOHOro MaTepuaa
CHU)KEHBI 110 MPUYUHE CIA00CTH MHECTUYECKOM JEeATEIbHOCTH, CYKEHUsI 00bema
namatu. OOyuarormumcsi ¢ 3IIP TpeOyercss Oosbllie BpeMEHU Ha 3aKperjieHUue
MaTepHuaa, akTyaau3alys 3HaHUM 110 ONOpe MPU BOCIPOU3BEICHHH.

JUiss  mpeojiosieHHs] TPYJHOCTEHM B HW3YYEHUM YYEOHOro IpeaMera
«Marematrka» HeoOXxoamma ajanTanus o0beMa M XapakTepa Y4eOHOTo
MaTepuana K IO3HAaBaTEIbHBIM BO3MOXHOCTAM yyammxca c 3IIP. Craenmyer
yu4eOHBI MaTepual MPENOJHOCUTh HEOONBIIMMU TOPLUUSIMH, YCIOXKHSS €ro
NOCTENEHHO, W3bICKUBATh CIOCOOBI aJanTallMM TPYJIHBIX 3aJaHUl, HEKOTOPHIE
TEMbl JlaBaThb KaK O3HAKOMUTENbHBIC; MCKIIOYaTh OTICNbHBIE TPYAHBIC
JI0Ka3aTelIbCTBA; TEOPETUUECKUI MaTepuall pEKOMEHIYETCsl U3y4aTh B IPOLIECCE
IIPAaKTUYECKOM JEATEIBHOCTH II0 pElIeHHI0 3aaad. OpraHu4eckoe €IUHCTBO
MPAKTUYECKON W YMCTBEHHOW JEATEIHLHOCTH YYalluXCs Ha ypOKaX MaTeMaTHKU
CHOCOOCTBYIOT ~ MPOYHOMY W CO3HATEJIbHOMY  YCBOGHHIO  0a3uMCHBIX
MaTEMAaTUYECKUX 3HAHUN U YMEHUU.

Hean u 3axa4yu u3yvenus yueoOHoro npeamera «MaremaTuka
[IpuopureTHbIMU yensamu 00ydeHUss MaTeMaTHKE B 5—9 Kiaccax sIBISIIOTCSA:

=  (¢opMHUpOBAHUE LEHTPAIBHBIX MATEMAaTMUYECKUX TMOHITHUH  (YHUCIO,
BEJIMYMHA, TeOMEeTpUUecKas (purypa, nepeMeHHasi, BEpOSITHOCTb, (PyHKIIHS),
o00ecrneunBaroNX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTUYECKOTO
obOpazoBanus ooyuaromuxcs ¢ 3I1P;

* noxaBeneHue oOydvaronuxcs ¢ 3[IP Ha goCTymHOM aJis HMX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MATEMaTHKUA U OKPYXAIOIIEro Mupa, IOHUMaHUe
MaTeMaTUKHU KaK 4acTu oOIel KyabTyphl YEIOBEUECTBA;

"  pa3BUTHE  MHTEIUICKTYaJbHBIX W  TBOPYECKHX  CIIOCOOHOCTEM
obyugaronuxcsi ¢ 3IIP, mo3HnaBarenbHONW aKTHBHOCTH, HCCIAEAOBATEIIBCKUX
YMEHUI, KPUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMaTUKH;

*  (opmupoBaHue (PyHKIIMOHATBLHOM  MaTeMaTUYECKOM  TIPaMOTHOCTH:
YMEHHUSI Pacrlio3HaBaTh MPOSIBICHUS] MaTEMAaTUUECKUX MOHSITHH, 0ObEKTOB U
3aKOHOMEPHOCTEW B pEAJIbHBIX >KU3HEHHBIX CUTYallUsX U MNPU U3YYCHUU
JIpPYrux  y4yeOHBIX  TPEAMETOB,  TPOSABICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMyIHMpoBaTh UX Ha SI3bIKE MaTeMaTHUKU U CO37aBaTh
MaTeMaTU4YeCKUe MOJICIIH, MPUMEHSATh OCBOCHHBIN MaTeMaTUYECKUI armapar
JUISL pelieHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPIPETUPOBATh U
OIICHUBATH MOJTYYECHHBIC PE3YJIbTATHI.

JlocTikeHre 3Tux 1esnei 00ecreuynBaeTcs perieHueM CIeIyIoNuX 3a0ay.

*  (opmuposars y obyuatontuxcs ¢ 3IIP HaBbIkM y4eOHO-TTO3HABATEIHLHOM
JeSTeTPHOCTH: TUIAHUPOBAaHUE palOThI, MOWUCK PAIMOHATIBHBIX MyTeH ee
BBITIOJTHEHU S, OCYIIECTBICHUS] CAMOKOHTPOJIS;
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CHOCOOCTBOBATh MHTEIIEKTYaIbHOMY Pa3BUTHUIO, (POPMHUPOBATH KayeCTBa,
HEOOXOAMMBIE YEJIOBEKY JJIsi IOJHOLIEHHON JKM3HM B COBPEMEHHOM
OOLIECTBE, CBONCTBEHHBIE MAaTEMaTHMYECKOW JESTEIbHOCTH: SCHOCTHU M
TOYHOCTH  MBICIHM, WHTYULUHU, IPOCTPAHCTBEHHBIX IPEICTABICHUN,
CIOCOOHOCTH K IIPEOIOJIEHUIO TPYIHOCTEH;

*  (¢$opMUpPOBaTh KIIOUYEBbIC KOMIIETCHIINN YJalllUXCsA B paMKax MpeIMETHOU
obnactu «Maremaruka 1 ”HPOpMaTUKAY;

"  pa3BUBaTh MOHATHITHOE MbINUIeHUS oOydatomuxcs ¢ 311P;

"  OCYILECTBIAATh KOPPEKLHUIO MO3HABATENIbHBIX MPOLECCOB OOYYAOIINXCS C
3I1IP, HeOOXOAUMBIX AJIi OCBOCHUS IPOrPaMMHOTO Marepuaia mo yueoHoMy
IIpEAMETY;

"  [peaycMarpuBaTb ~ BO3MOXKHOCTH  KOMIIEHCAallMM  00pa30BaTeIbHBIX
1e(UIUTOB B OCBOCHUHU MPEANISCTBYIOIIETO MPOTPaMMHOTO Marepuana y
oOyyatomuxcs ¢ 3I1P 1 HeToCTaTKOB B MX MaTeMaTUUYE€CKOM Pa3BUTHU;

*  chopMUpPOBaTh YCTOWYUBBIM HHTEPEC YUALIUXCS K IPEIMETY;

"  BBIABJIATH U Pa3BUBATh MaTEMAaTUYECKUE U TBOPUECKHUE CIIOCOOHOCTH.
OCHOBHBIE JINHUM COZEPKAHUS Kypca MaTeMaTuKU B 5—9 kiaccax: «Hucna u

BBIUKCICHUS», «Anredpa» («Anredpandeckue BBIPAXKEHUA», «YpPaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «leomerpus» («l'eomerpuyeckue QUIrypbl U HX
cBoiicTBa», «M3MepeHne TeOMETpUYECKUX BEIMYUH»), «BeposTHOCTH WU
CTaTUCTHKa». J[aHHBIE TMHUU Pa3BUBAIOTCS NAPAJUIENIBHO, KAXas B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBUCUMO OJHA OT APYroil, a B TECHOM
KOHTaKkTe W B3aumojehcTBuu. Kpome »3Toro, ux oObEIMHSET JIOTHYecKas
COCTAaBJAIOIIAsA, TPAAULMOHHO TNPUCYIIas MAaTEeMaTUKE W IPOHU3BIBAIOIIAS BCE
MaTeMaTHYeCKue Kypcbl W conepkarenpHble JuHHH. ChopMylInpoBaHHOE B
®denepaabHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOIO OOUIETO
oOpa3oBaHus TpeOOBaHUE «YMETh OIEPUPOBATh TMOHATUSAMU: ONpPEIEIICHNUE,
aKCuoMa, TEOpeMa, JT0Ka3areIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKa3bIBAHMSI, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAaHUS U
OTPUILIAHMSI BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (QOpMHUpOBaHHE
JOTHYECKUX YMEHUU paclpenensieTcss Mo BCeM TrojaM OOy4eHHMsT Ha YpOBHE
OCHOBHOTO 00111eT0 0Opa30BaHMS.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yibTaTam
ocBoeHus: IlpumepHoil pabodeil mporpamMmbl, pacnpeAcsi€HHbBIM [0 Trojam
OoOy4eHUs, CTPYKTYpUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
IPUHIMIHATBHBIM BOIpOcaM oOydaroluecs: oOpanjaiich HEOAHOKPATHO, YTOObI
OBJIAJICHUE MATEeMaTMYE€CKUMHU TIOHSATUSIMH UM HaBbIKAMU OCYUIECTBISIOCH
MOCJEAOBATEIbHO M MOCTYIATEIbHO, C  coOlroleHHeM  MPUHLHUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAINCh B  OOIIYI0 CUCTEMY
MaTreMaTH4ecKux mnpezacTaBneHuit oodydaromuxcs ¢ 3I1P, pacumpsas u yriryOnsist €,
oOpa3ysi IpOYHbIE MHOXKECTBEHHbIC CBS3U. OOIIMe Leau H3y4YeHHs Y4eOHOro
npenmera «Maremaruka» mnpencrabieHsl B I[lpumepHoit pabodeit mporpamme
OCHOBHOTO 00111eT0 00pa30BaHMS.



OcoOenHocT  oT0Opa M ajganTanMd y4e0HOro MarTepuaja 10
MaTeMaTHKe

OOyuenue ydeOHOMY mpenMmery «MaremaTuka» CTPOUTCS Ha CO3JIaHUU
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHUS MPOTPAMMHOI0 Marepuaia o0ydaronuMucs
c 3IIP. bonbmoe BHUMaHHME yaenseTrcss OTOOpPY Yy4eOHOro wmarepuaia B
COOTBETCTBHM C MPHUHIIMIIOM JOCTYIHOCTH IPHU COXpaHEHUH oOIIero 06a3oBOTo
YPOBHSI, KOTOPBIM JTOJDKEH 1O COJAEPKAHUIO U 00bEMY OBITh aJalTUPOBAHHBIM JIJISI
oOyvarormuxcsi ¢ 3[IP B cooTBeTcTBUM ¢ UX 0COOBIMH 00pa3zoBaTeIbHBIMU
notpedbHocTsimMu. CreayeT OONeryuTh OBIAJACHHE MaTepUaIoM OOYYarOIIUMHUCA C
3IIP mocpencTBOM €ro JAeTajbHOro OOBSICHEHUS C CUCTEMAaTHYECKUM MOBTOPOM,
MHOTOKPaTHOW TPEHUPOBKM B MPUMEHEHUU 3HAHUM, UCIOJIb3YysS IPUEMBI
aKTyanu3anuu (BU3yalibHas O1opa, maMsITKa).

[IpumepHass  mporpaMma  IpeIyCMaTpUBAET  BHECEHHWE  HEKOTOPBIX
W3MEHEHHI: yYMEHbIIIEHHE O00beMa TEOPETUUYECKUX CBEACHHUM, BBIHECEHUE
OTACNBHBIX TEM WJIM UENbIX pa3lejIoB B Marepuayibl JUisi  0030pHOrO,
O3HAKOMMTEJIBHOTO U3yUECHHS.

N3menenus mporpammsl B 5-9 kiaaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHUTEIBPHOM IUIAHE PEKOMEHIYETCS H3y4yaTh CIEAYIOIIHE TEMBIL:
«Pumckas nymepanus», «PaBubie Quryps», «ununap, konyc, mapy», «Kyo6»,
«IIpssmoyroneHbpll  mapamtenenuneny, «llepememenne 10 KOOpAMHATHOM
npsaMoity, «Moaynb uncnay, «HucnoBele MPOMEXYTKNY; «Macitady (n3yyaercs B
kypce «leorpadus»); «M300paxkeHre reoMeTpuueckux (GUryp Ha HEJIMHOBAHHOMN
OymMare ¢ WCIOJb30BAaHUEM LIUPKYJS, JUHEHKH, YTOJIbHUKA, TPAHCIOPTHPAY,
«mmaa  okpyxkHOocTm», «llmomans kpyra», «llapamnensHbie mpsMBIEY,
«IleprieHauKyAsIpHBIE IPsAIMBIEY, «OceBast U LEHTPAIbHASI CUMMETPUN» (M3ydaeTcs
B Kypce reomerpun); «beckoHeuHble NEpPUOAMYECKUE JAECATUYHBIE ApPOOU.
JlecsTnaHoe NpulIIMKeHne 0OBIKHOBEHHON JpOoOn» (M3ydaeTcsi B Kypce ajnreophr).

Crnenyer yMEHBIIMTH KOJMYECTBO YAacOB Ha cieAyromue TteMbl: «Pemenne
JIOTUYECKUM 3amau», «JlnmHa orpeskay, «lllkaney», «PacnpenenurenbHbld 3aKOH
YMHOXEHUS», «3amuch MPOU3BEACHHUA C OYKBEHHBIMHM  MHOXHUTEISIMU,
«Iloctpoenne KOHpUTYpaIUii U3 YacTeil MPSAMON, OKPYKHOCTH Ha HETMHOBAHHOM
u Kjetdaton Oymaren, «Jlemutenn wu kpatHbie. [lpusHaku ageammocTy,
«Haubonpmmii o0 AenuTeNb U HauMeHblee oOlee KpatHoe. JlenumocTh
CyMMbl W mpousBelneHus». «llpuBenenue npoOM K HOBOMY 3HAMEHATEIIOY,
«HaxoxneHre 4acTi Ueoro U LEeNoro mo ero yactuw». « OKpyriieHue AeCITUUHBIX
npoOeit». «PemreHne 3amad  mepeOOPOM  BCEX BO3MOXKHBIX — BapUAHTOBY.
«CocraBiieHre OYKBEHHBIX BBIPaKEHUH MO YCIOBHIO 3a7aun». BeicBOOOAUBIIIHECS
4achkl MOXKHO MCIIOJIb30BaTh Ha TOBTOPEHUE (B Hauajie U KOHIE yueOHOro roja), Ha
u3ydyeHre HauOosiee TPYOHBIX M 3HAUMMBIX TeM: B V KJacce — Ha peUIeHHE
ypaBHEHUH, NPUBEICHUE JPOOH K HOBOMY 3HAMEHATENI0, YMHOKCHHUE U JIeJICHHUE
JNECATUYHBIX JpoOel, wu3Mmepenue yrioB; B VI kmacce — JAeHCTBUA C
MOJIOKUTEIBHBIMUA U OTPULIATENIbHBIMU YHUCIIAMU, PEIIEHUE YPABHEHUMN, CIIOKEHUE



Y BBIYMTAHHWE YWCEJI, COJACPIKAIIUX IS0 U IPOOHYIO YacTh, HA YMHOXEHUE U
JieJieHne 0OBIKHOBEHHBIX JApO0eH.

Anzeopa
B o3HakoMUTENTHHOM IUIAHE PEKOMEHAYETCS M3y4yaTh CICAYIOIIUE TEMBbI:
«ppanmoHaiibHbIe qyucia. JlelicTBUTENbHBIE quciay, «CpaBHEHUE

JNEUCTBUTENBHBIX 4HuCeN, apumeTHdyecKkue JeHUCTBUA C JIEUCTBUTEIbHBIMU
yucinamu», «HaxoxkneHue MNpUONMKEHHBIX 3HAYEHUI KBaJIpaTHOTO KOPHY,
«Teopema Buera», «PemeHuss ypaBHEHMU TPETbE © UYETBEPTOM CTEICHEU
pasioXeHreM Ha MHOXKHTE», «DYHKIMA y =VX U ee rpaduk», «[[orpemnHocTs 1
TOYHOCTh TPUOTKCHUS, «UeTHble M HedeTHbIe QYHKIUN», «DyHKIus y=x"»,
«DyHKMa y= ax?, ee rpaduK U cBoicTBa. ['paduku QyHkumil y= ax® + n u y=a(x-
m)?, «YpaBHEHHE C ABYMs EPEMEHHBIMH M ero rpaduk», «'padudeckunii crocod
pelieHust CucTeMbl ypaBHeHUI», «l300pakeHne UJIEHOB apuPMETHUYECKON U
T€OMETPUUECKON MPOrpeCCUid TOYKAaMHU HAa KOOPJIAMHATHOM IUIOCKOCTH. JIMHEWHBIN
Y SKCHOHEHIMAIbHBIN poCT. CI0KHbBIE POLEHTHI».

Crenyer yMEHBIINTh KOJUYECTBO YAacOB Ha HU3ydeHHE TeMm: «DopMynb»,
«JloKa3aTenbCTBO TOXKIAECTBY», «JIMHEWHOE ypaBHEHUE C JABYMsI HEU3BECTHBIMUY,
«I'paduk nMHEHHOTO YypaBHEHUS C JBYMs TNepeMeHHbIMU», «['paduueckoe
pelIeHNEe JMHEWHBIX YPAaBHEHUW W CHUCTEM JIMHEWHBIX ypaBHEHHI», «CBONCTBA
KBaJpPaTUIHON (QYyHKIIN.

BricBoOOMBIIMECS Yachl PEKOMEHIYETCS HCIOJIb30BaTh: IS JIydllen
npopabOTKU HauOosiee BaXXHBIX TeM Kypca: «Peimienue ypaBHeHuit», «Pemenue
CUCTEM ypaBHEHUN», «CoBMeCTHble JEHCTBUA C Apodsmm», «llpumenenue
CBOMCTB apuU(phMETUUYECKOTO KBAJAPATHOIO KOPHS»; HA IOBTOPEHUE, PEILICHUE 3a/1a4,
npeo0pa3oBaHue BHIPAKEHUM, a TAK)KE HA 3aKPEIICHUE U3YYEHHOTO MaTepuara.

I'eomempusn

CnenyeT OCHOBHOE€ BHUMAHHUE YACIHUTh MPAKTUYECKOW HAIMPABICHHOCTH
Kypca, WCKJIIOYMB U YNPOCTUB HAWOOJee CIOXKHBIM I8 BOCHPHUSITHS
TeopeTnueckuii martepuan. Ha ypokax reoMerpuu HE0OXOIUMO MaKCHUMAIbHO
UCITI0JIb30BATh HATJISIAHBIC CPENICTBA OOy4YeHUs, OOJIbIIIE MPOBOJAUTH MPAKTUYECKUX
paboT ¢ ydamumucs, pemats 3a1a4yu. CTpOUTh pelleHre 3aad Mpu NOCTOSHHOM
oOpalleH!H K HarJJHOCTH — PUCYHKaM U YepTexaMm.

O3HaKOMUTENBHO JaTh TEeMBI: «Teopembl M J0KA3aTEIbCTBO. AKCHOMBDY,
«/lokazarenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W EOUHCTBEHHOCTH
MEPIECHINKYJIAPA K IPAMON», «MeToa reOMETpUYECKUX MeCT», «MeToa ynBoeHus
Menuanbl», «Teopema Daneca M TeopemMa O NPONMOPUUOHAIBHBIX OTPE3KaAX»,
«lentp macc TpeyronbHUKa», «/3MeHEeHHEe TPUTOHOMETPUUECKUX (QYHKUUNA TpH
BO3pacTaHuu yriay, «DopMynbl i pPaAMyCOB BIHCAHHBIX U OINHUCAHHBIX
OKPY’KHOCTEM  NPaBWIbHBIX  MHOTOYTOJBHHUKOB», «YPaBHEHHE  IPSAMOW»,
«JIBrxeHue», «CBoOMCTBA NBHKECHU», « TeopeMa 0 MpOU3BEICHUN OTPE3KOB XOP/I,
TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIHX, TEOpEMa O KBaIpaTe KacaTeIbHONY.

CrnenyeT yMEHbIIUTH KOJUYECTBO YacOB Ha u3ydyeHue TeM: « CUMMETpUYHbIC
¢burypsl. OCHOBHBIE CBOWCTBA OCEBOWM CUMMETpUn», «lleHTpaabHas CUMMETpUY,
«Ilapamnensubiii mepenocy», «lloBopot», «IIpeobpazoBanne momodusa. Ilomodue
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COOTBETCTBEHHBIX 3JI€MEHTOBY», « OCHOBHBIE 3a/laud Ha MOCTPOCHHUE C MOMOIIbIO
HUPKYJISL U JUHEUKH», «JlekapTOBbl KOOpJIMHATHI HA ILIOCKOCTH», «PemieHue
TPEyTroJabHUKOBY, «[lomo0ue dhurypy.

BricBoOOIMBIIIMECS YaChl HCTIOJIB30BATh HA PEIICHUE 3a7a4 U TTIOBTOPECHHUE.

Bepoamnocmo u cmamucmuka

B cBs3u ¢ Tem, 4TO AaHHBIN KypC BBI3BIBACT HAMOOJBIINE CIIOXKHOCTH JIJIs
obOyuaromuxcst ¢ 3[IP, cBsi3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHUSI CIOBECHO-
JIOTUYECKOTO MBIIUICHHS], €T0 U3yUYCHHUE JIOJXKHO CTPOUTHCS HAa 0a30BOM YpOBHE U
JOCTYITHOM JiJIsi YY€HUKOB Marepuasie. OCHOBHOE BHUMAHUE CJEAYET YIEIUTh
paszenaM, CBSA3aHHBIMU C MOBTOPEHHEM MPOWJICHHOTO MaTE€pUANId, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUN U 3aIaHUN, CBSI3AHHBIX C MPAKTUYECKOMN JIESITEIbHOCTHIO
O0yJaroIITIXCsl.

HeoOxonumo mnepecMOTpeTh COAEpKaHUE TEOPETUUYECKOTO MmaTepuaina u
XapaKTep €ro M3JIOKEHUS: TCOPETUYECKUN MaTepuall MPENoJHOCUTh B IPOIECcCe
pEIIEHMS 3aJ1a4 U BBINOJIHEHUS 3aJlaHUK HArJJHO-TIPAKTUYECKOTO XapaKTepa; HE
TpeOOBaTh BBIBOJIA M 3alIOMHUHAHUS CJIIOKHBIX (POPMYJI, pEIIeHHS HECTaHIapTHBIX,
TPYIOEMKUX 3aJlaHui. P11 TeM ciieqyeT n3yyaTrh B 03HAKOMUTEIIBHOM IUJIAHE.

[IpumepHasi nporpaMma TMpEeAOCTaBIAECT aBTOpPY pabodeil MporpaMMel
CBOOOJy B  pachpeneleHud MaTephalia [0 YeTBEpPTsIM  (TpumecTpam).
Pacnpenenenne BpeMeHM Ha UW3Y4YeHHME TeM B TeueHHE Y4eOHOro roja
CaMOCTOSITENILHO OIpenemsieTcs: o0pa3oBaTeNbHON OpraHM3alueld U 3aBUCHUT OT
ocoOeHHocTer Tpynmbl ooyuaromuxcs ¢ 3[IP u ux ocoObix 00pa3zoBaTENbHBIX
NOTPEOHOCTEM.

IIpumepnble  BuAbl  JAesiTeJbHOCTH  oOywyaromuxca ¢ 3IIP,
00ycJIOBJICHHbIE  0COOBIMH  00pa30BaTeJIbHbIMH  NOTPEOHOCTAMH W
o0ecrneyuBalOIIMe OCMBICJICHHOEC OCBOCHHE COAEp:KaHMM 00pa3oBaHMA 110
npeamery «MartemaTuka

Copepxxanue BUIOB AesiTenbHOCTH oOyvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMH 00pa30BATEIBHBIMU MOTPEOHOCTAMU. [IOMUMO MIUPOKO UCTIOTB3YEMBIX B
OOIl OO0 o6mux mIg BceX O0OyYarOUUXCS BHUIOB JEATEIBHOCTH CIIETYET
YCWINTh BBl JCATEIBHOCTUA CHEUU(UUHBIE I JaHHOW KaTerOpUH JIEeTeH,
00€eClEeYnBaOIINE OCMBICIEHHOE OCBOEHUE COJEpKaHUs O00pa3oBaHUs IO
NpPEeAMETY: YCUIIEHHE MPEAMETHO-NPAKTUUECKOW AEATENbHOCTU C aKTUBH3aLUEn
CEHCOPHBIX CHCTEM; YEpeJOBaHUE BHUAOB JEATEIBHOCTH, 3aJICHCTBYIOLINX
pa3nuYHbIe CEHCOPHBIE CHCTEMbI; OCBOCHHE MaTepuaja C OMOpPOW Ha ajJropuTM;
«TOUIArOBOCTh» B M3YyYEHUM MaTepuasa; WCIOIb30BaHUE JOMOJHUTEIbHOU
BU3YaJIbHOM OMOpPBI (CXEMBI, IAOJIOHBI, OMOPHBIE TAOJIMIIbI); PEYEBOM OTYET O
Ipolecce W pe3yibTare MACSTeIbHOCTH; BBINOJIHEHHWE CHELMAIbHBIX 3aJaHHM,
00eCreurnBaIOIINUX KOPPEKLIMIO PErYIISINN Yy4eOHO-TI03HABATEIbHOM 1€ATEIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO Pe3yJbTaTa.

[IpumepHas TemMaTudecKkas ¥ TEPMUHOJIOTHYECKAs JIEKCHKA COOTBETCTBYET

OOII OOO0.



Hnsa oOyuatomuxcs ¢ 3P cymiecTBeHHBIM SIBISIFOTCSI MIPHEMBbI pabOTHI C
JEKCUYECKUM MaTepuajioM no mnpeamery. lIpoBoaurces cneuumanbHass pabota mo
BBEJICHUIO B aKTHUBHBII CJIOBaph 00YYarOMIMXCSl COOTBETCTBYIOIIEH TEPMUHOJIOTHUH.
N3ydyaemble TEpMUHBI BBOJATCS HA IOJUCEHCOPHOW OCHOBE, 0O0s3aTesbHa
BU3YyallbHAsl MOJAJIEP)KKA, aJTOPUTMbI paOOThl C ONpPEAEIIEHUEM, OMOPHBIE CXEMBI
JUISL AKTyaJIn3aliy TEPMHUHOJIOTUU.

MecTto yuyeOHoro npeamera «MaremaTuka» B y4e0HOM ILUIaHe

B cootBerctBun ¢ ®enepanbHbIM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO 0011ero oopazoBaHusi yueOHbIN npeamer «MaremaThka
BXOJUT B MPEAMETHYIO0 o0macth «MaremaTuka M HH(pOpMATHKa» U SIBISETCA
o0si3aTenbHBIM 171 M3ydyeHus. B 5-9 kmaccax yueOHbIil npeamer «MaremaTtuka»
TPaJMLIMOHHO W3YYaeTCsl B paMKax CJIEAYIOIINUX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKIJIIOYasi 3J1€MEHTHI
CTaTUCTUKU U TEOpUH BeposTHOCcTel) u «I'eometpusi». HacTosimieir mporpammoit
BBOJMTCSI CAMOCTOSITENbHBIN Y4eOHbII Kypc « BeposITHOCTh M CTaTUCTHKA.

Hacrosieit mporpaMmmoil npegycMaTpuBaeTcs BbIJICIECHNUE B YU€OHOM IJIaHe
Ha M3yuyeHUEe MaTeMaTHKu B 5—6 kjaccax 5 y4eOHBIX 4acOB B HEJEIIO B TEUCHUE
Ka)XJ0ro rojga oodydenus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJEIIO B TEUCHHUE
Ka)KJ0ro roja o0y4yeHusi, Bcero 952 yyeOHbIX yaca.

Conepxxanue ywyeOHoro mnpenmera «Maremarnkay, NpPEICTABIEHHOE B
[IpumepHoii paboueit mporpamme, coorBeTcTByer PI'OC OOO, IlpumepHoit
OCHOBHOM 00pa30BaTe/IbHOM MpOorpaMMe OCHOBHOIO OOIIero o0pa3oBaHuUs,
[IpumepHO# aanTHPOBAHHOW OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe OCHOBHOTO
o011iero oOpazoBaHusi 00YUYaIOIINXCS C 33JIEPKKON MCUXUUECKOTO Pa3BUTHA.

TemaTuueckoe IUIAHUPOBAaHUME YYEOHBIX KypCOB U PEKOMEHIYEeMOeE
pacnpeneneHue  y4eOHOTO  BPEMEHHM Ui  HU3YYEHHUS  OTHEIbHBIX  TEM,
IIPEJIOKEHHBIE B HACTOAIIEH MPOrpaMMe, HaJ0 pacCMaTpuBaTh KAK MPHUMEPHBIE
OPUEHTHPHI B MOMOILb COCTABUTENIO aBTOPCKOW pabouei mporpamMmbsl U HpPEKIe
BCEro yuyuTeno. ABTOp pabouell mporpamMmsbl BIpaBe YBEIUYUTH MPEAJIOKEHHOE
YUCJIO Yy4eOHBIX YacOB Ha TEMbI, TpeOyromue Oojee MIUTEILHOTO H3YYCHHS
oOyuatoumucs ¢ 3[1P, i yMEeHbIINTh KOJIMYECTBO YAaCOB HA TEMbI, U3y4YaeMble
Ha O3HAKOMUTEIBHOM ypOBHE. J[OIyCTUMO TaKK€ JIOKAJIBHOE IepepacipeiesiceHue
U TEepEeCcTaHOBKA JJIEMEHTOB COJIEp>KaHUsl BHYTPU JaHHOTO kiacca. KommuecTtBo
MIPOBEPOYHBIX PAOOT (TEMATHUYECKUI M UTOTOBBIM KOHTPOJb KAaYECTBA YCBOCHUS
y4eOHOro martepuajia) U UX THUIl (CAMOCTOSITEIbHBIE WM KOHTPOJIbHBIE PAOOTHI,
TECThI) OCTAIOTCA HA YCMOTPEHUE yuuTels. TakKe yUuTelb BIPAaBE YBEIUYUTh WIIN
YMEHBIIIUTh YMCJIO YYeOHBIX dYacoB, OTBeAEHHbIX B IlpumMepHoit paboueit
nporpamMmme Ha 0000IIIeHre, TOBTOPEHKE, CUCTEMAaTU3aI|I0 3HAHUM 00yJaronuXCsl.
EQuHCTBEHHBIM, HO TPUHIUIHAIBHO BAaXXHBIM KPUTEPHUEM, SIBIIIETCS JOCTHKEHUE
pe3yabTaTOB 00YUYEeHHMsI, YKa3aHHBIX B HACTOALIEH Mporpamme.

[TPUMEPHA PABOYAS ITPOIT'PAMMA
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YYEBHOI'O KYPCA «MATEMATUKA». 5-6 KJIACCBI

Hean n3yyenusi yuedOHOro Kypca

[IpuopureTHbIMU LEISIMU OOYUEHUSI MaTeMaTHKeE B 5—6 Kilaccax sIBISIOTCS:

"  [OpoAoJDKEHUE (QOPMHUPOBAHMS OCHOBHBIX MAaTEMaTHYECKUX TOHATUN
(uncio,  BeNIMYMHA, TreoMmeTpuyeckas  ¢durypa), oOeCHeUnBaIOIIUX
PEEeMCTBEHHOCTh M TMEPCHEKTUBHOCTh MaTEMaTHYEeCKOro oOpa30BaHUs
00yJaromuxcs;

"  pa3BUTHE  UHTEIUICKTYaJlbHBIX W  TBOPYECKUX  CIHOCOOHOCTEH
oOyuatomuxcsi ¢ 3[1P, mo3HaBaTebHONW aKTUBHOCTH, HCCIIEIOBATEILCKUX
YMEHH, HHTEpeca K U3YUCHHIO MAaTEMaTHKH;

* qpozaseneHue oOyuaromuxcs ¢ 3IIP Ha gocTymHOM At HUX YPOBHE K
OCO3HAHMIO B3aUMOCBSI3M MaTeMaTHUKU U OKPYXKAIOIIEro MUpa;

*  (opmupoBaHve (PyHKIMOHAIBLHOM  MareMaTHYECKOM TIPaMOTHOCTH:
YMEHHS paclo3HaBaTh MaTEeMaTHUYE€CKHUE OOBEKThI B PEaJbHBIX KU3HEHHBIX
CUTyallUsiX, NPUMEHSATh OCBOCHHBIE YMEHHUS [IJIsl PEIICHUS MPAKTUKO-
OPUEHTHUPOBAHHBIX 3aJia4, UHTEPIPETUPOBATH TMOJYYCHHBIC PE3YAbTaThl U
OIICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTyaIUH.

OcHOBHBIE JIMHUM COJIEP)KaHUSI Kypca MaTeMaTHKd B 5—6 kiaccax —
apupMeTHyecKkass M TeoOMEeTpHYecKasi, KOTOpbIE pPa3BUBAIOTCSA IapajuICNIbHO,
Ka)K7asi B COOTBETCTBHH C COOCTBEHHOH JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT
JIPYroM, a B TECHOM KOHTAaKT€ M B3aMMOJCHUCTBUU. Takke B Kypce MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMH alreOpbl U OMUCATETbHON CTATUCTUKH.

Nzydenne apudmeTnyecKkoro Mareprana HAUMHACTCS CO CHCTEMAaTH3aIluu U
pa3BUTHS 3HAHWI O HATypaJIbHBIX YHCIAX, MOTYYCHHBIX B HaYaIbHOU mmiKome. [Ipu
TOM COBEPIICHCTBOBAHWE BBIYUCIUTEIHHOW TEXHUKH U (POPMHUPOBAHUE HOBBIX
TEOPETUUECKUX 3HAHHUM COYETACTCS C Pa3BUTHUEM BBIYHCIUTEIBLHOW KYJIbTYpHI, B
YaCTHOCTU ¢ O0yUYE€HHEM MPOCTEHUIITUM MPUEMaM MPUKHUIKU U OIEHKH Pe3yJbTaTOB
BbIYMCIICHUN. V3ydyeHHe HaTypasibHBIX YHCENl TMpoJaoJDKaeTcss B 6 Kiacce
3HAKOMCTBOM C Ha4aJbHBIMU MOHSITUSIMHU TEOPUU JCIUMOCTH.

Hpyroii KpynHbIi OJOK B COJAEpKaHUM apU(PMETUUECKOW JHHUM — OTO
npobu. Hauano u3ydeHuss OOBIKHOBEHHBIX W JCCATHYHBIX JpoOel OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Tan B OCBOEHUM JIpOo0Ei, Korja MpOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU WJICSIMH, TTOHATHUSAMH TeMBI. [Ipr 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
JIpoOeil B MOJHOM 00BbEME MPEANIECTBYET U3YUCHHUIO ACCATUYHBIX IpPOOECH, 4TO
eJIeCO00pa3HO C TOYKHM 3PEHHs JIOTHKU H3JI0KEHUS YHUCIOBOW IJMHUH, KOTIa
npaBWia JCHCTBHA C JIECATUYHBIMU JAPOOSIMH MOXHO OOOCHOBATh YXKe
W3BECTHBIMH QJITOPUTMAMH BBITIOJIHCHUS JACHUCTBUN ¢ OOBIKHOBEHHBIMH JIPOOSMHU.
3HAKOMCTBO C JIECATHYHBIMHU APOOSMH PACIIMPUT BO3MOKHOCTH JJISI TIOHUMAHUS
OOYYarOIIMMUCS TPUKIIAJHOTO TPUMEHEHUST HOBOU 3aMKCH NMPU U3YYCHHUH JIPYTUX
OpEeIMETOB M MPHU MPAaKTUYECKOM Hcmoib3oBaHuu. K 6 kiaccy oTHECEH BTOpOi
3Tall B HW3Y4YEHHHM JpoOeil, Ine MNPOUCXOAUT COBEPIICHCTBOBAHHE HABHIKOB
CpaBHEHHA U TpeoOpa3zoBaHusi ApoOed, OCBOCHHE HOBBIX BBIUHCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKWA BBIYUCICHUN, B TOM 4YHCIIC 3HAYCHHI
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BBIPXEHH, COepKaIUX U OOBIKHOBEHHBIE, U IECATUYHBIE P00, YCTAHOBIICHUE
CBsI3€M MEX1y HUMH, paCCMOTpPEHHE MPUEMOB pelIeHUs 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C IOHATHEM IIPOLIEHTA.

OCOOEHHOCTBIO H3YYEHMSI TOJOXKHUTEIbHBIX M OTPULATEIbHBIX YHCEN
ABJIAETCSI TO, YTO OHM TAK)KE€ MOTYT PacCMaTpUBAaThCA B HECKOJIBKO 3TaroB. B 6
KJlacce B Hadaje n3ydyeHus TeMmbl «lloJoKHUTeNbHbIE W OTPULATEIbHBIE YHCIIA»
BeIACIsIeTCsT monareMa «llensle uucna», B paMKax KOTOPOM 3HAaKOMCTBO C
OTPULIATENIBHBIMU ~ YHCJIAMM W JEUCTBUSMH  C  TOJIOXKUTEIBHBIMUA U
OTPULIATENBHBIMU YUCIAMHA IPOUCXOAUT HA OCHOBE COAEPIKATEIBHOIO IMOAXOJA.
OTO MO3BOJISIET HA JOCTYIHOM YPOBHE NMO3HAKOMHTH yUYalUXCSl MPAKTHYECKH CO
BCEMU OCHOBHBIMHM NOHATHAMH TEMBI, B TOM YHCIIE U C NPAaBUJIAMU 3HAKOB IIpU
BBIMIOJTHEHUH apu(METHUECKUX NeicTBUM. M3yueHue palnMOHATbHBIX YHCEN Ha
3TOM HE 3aKOHYUTCA, a OyAEeT IPOJOJIKEHO B Kypce anreOpsl 7 Kiacca, 4TO CTaHET
CIIEYIOIIUM IPOXOAOM BCEX IPHUHLUIHAIBHBIX BOIPOCOB, TEM CaMbIM
paszeseHre TpyAHOCTEN o0serdaer BOCHpUATHE MaTepuasa, a paclpeaesieHue BO
BPEMEHHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Ipu 0O0yueHHM pelIeHnI0 TEKCTOBBIX 3a7au B 5—6 KilaccaxX MCIOJIb3YIOTCS
apudmernyeckue mNpUEMBI pelieHus. TeKCTOBble 3aJauM, peulaemble IpH
0TpabOTKE BBIYMCIIUTENBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3a1a4u
CIIEIYIOIMX BHUJOB: 3aJ]aud Ha JIBUJKEHUE, HAa YacTH, HA MOKYINKH, Ha paboTy U
IIPOU3BOJIUTENIBHOCTh, HA MPOLEHTHI, HA OTHOIIEHUS W Nponopuuu. Kpome Toro,
oOy4aroniyecs: 3HaKOMSTCS ¢ MpUEMAMM PEIICHUs 3a]a4 nepeOopoM BO3MOKHBIX
BAapUAHTOB, y4yaTcsl paboTaTh ¢ MH(pOpMauen, NpeacTaBIeHHON B (opme TadauIy
WU JUArpaMM.

B [Ilpumepnoii pabGoueii mnporpamme MOpeayCMOTpEeHO (QopMHUpoBaHUE
MPOMENEBTUUECKUX anreOpanyeckux mpeacraBieHuil. bykBa Kak CHMBOI
HEKOTOPOT0 4YMCJIa B 3aBUCUMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa BBOIUTCS
IIOCTEIIEHHO. DyKBEHHas CUMBOJIMKA IIHPOKO HCIIOJIb3YETC IPEkKIE BCETO I
3alyicu OOLIMX YTBEPXKIEHUM M TpeiokKeHuid, (GopMmysn, B YAaCTHOCTH IS
BBIYMCJICHUS T€OMETPUYECKUX BEIIMYMH, B KAUECTBE «3aMECTUTEIS YNCIIA.

B kypce «Martematukm» 5—6 KIaccoB MpeAcTaBICHA HATJIsIAHAs T€OMETpUs,
HanpaBlieHHass Ha pa3BUTHE OOpPa3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KE€HUsS, H300pa3UTENbHBIX YMEHHMH. ODTO BaXHBI B3Talml B HM3yYEHUU
Tr€OMETPUHM, KOTOPBIM OCYILIECTBISIETCS HAa HArVBSIAHO-NIPAKTUYECKOM YpPOBHE,
ONMMpAETCAd Ha HArISAHO-00pa3HOE MbIIUIEHHE oOydarmuxcsa. bonbpmas poib
OTBOJIMTCS IPaKTHYECKON NEATEIIBHOCTH, OTIBITY, DKCIEPUMEHTY,
MozenrpoBaHuio. OOydaronecss 3HaKOMATCSI ¢ TE€OMETPUUECKUMH (pUrypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEUIIMMU KOH(PUTYpalUsMHU, ydaTcs
300pakaTh MX HA HEJIMHOBAHHOW M KIJETYaTOM Oymare, paccMaTpuBalOT HX
MIPOCTEUIINE CBOMCTBA. B mporecce u3ydeHUs: HArISAHOM T€OMETPUU 3HAHUS,
NOJlyYeHHBIE OO0ydYarolMMHUCA B HauyajdbHOW WIKOJIE, CHUCTEMAaTH3UPYIOTCS U
pacCIIMPAIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe
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CormacHo y4eOHOMY TIaHy B 5—6 Kjaccax M3y4aeTcsl WHTETPUPOBAHHBIN
npenMer «MaTemaThKa», KOTOPBIM BKIIOUAET apu(METHYSCKUd Martepuan u
HATJISAHYI0O TEOMETPUIO, a TaKXKe IMPOIEJACBTHUYCCKHE CBEACHHUS W3 alureOpsl,
9JIEMEHTHI JIOTUKY ¥ Hadaia OMUCATeIbHOW CTATUCTHKH.

VY4eOHbIN MIIaH Ha U3YYEHUE MaTeMaTUKHU B 5—06 Kjlaccax OTBOAUT HE MEHee
5 y4eOHBIX YacOB B HEJCNIO B TEUCHHE KAXKIOTO roja 0OydYeHHs, BCETO HE MEHEe
340 y4eOHBIX YacoB.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

5 KUIACC

HamypanvHhule uucina u Hyab

Harypansnoe uucno. Pan Hatypanmbhbix uuncen. Yucno 0. MzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOMN (YMCIIOBOM) MIPSIMOA.

[To3unmonHas cucrema CUdCICHHs. Pumckas Hymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienus®. JIecATHUHas CUCTEMA CUNCIICHHS.

CpaBHeHHE HATypaJbHbBIX YHUCEN, CPABHEHHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Crnioco6b1 cpaBHeHUs1. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CrioxeHure HaTypajabHBIX YHCEIT; CBOMCTBO HYJIS HPH CIOXKEHUU. Briuntanue
KaK JeicTBUE, OOpaTHOE CIOKEHUIO. Y MHOKEHHUE HAaTypaJIbHBIX YMCEN; CBOMCTBA
HYJsI W €IUHUIBI TNpU yMHOXKeHUHU. JleneHue Kak JeilcTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI IEUCTBUM, CBA3b MEXAy HUMH. [IpoBepka pe3ynbprara
apupmMeTHdecKoro naeucTBusd. llepemecTuTenbHOE M COUYETATEIbHOE CBOWCTBA
(3aKOHBI) CIIOKEHHMSI M YMHOXEHHS, pacnpeoeiumenbHoe C80Ucmeo (3aKow)
VMHOMICEHUS.

Ucnons3zoBanne OykB ajis OOO3HAYEHUST HEM3BECTHOTO KOMIIOHEHTa U
3aMKCH CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

Jenumenu u kpamwuvle uyucia, pasliokeHUe Ha MHOXUTENU. [Ipocteie u
cocTaBHbIe uucia. [lpusnaxu denumocmu na 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoMm.

CreneHb C HaTypaJbHBIM I[IOKA3aTeNieM. 3alKCh YUCIAa B BHAE CyMMBI
pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHHE. BbIUMCIIEHME 3HAYEHHWM YHUCIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBIMIOJHEHUsT  JelcTBUM.  Mcnonb3oBaHWE  NPU  BBIUHUCIEHUAX
MEPEMECTUTEILHOTO W  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHHUS, pACHPEOeUmenbHO20 CEOUCMBA YMHONCEHUSL.

JApodu

[IpencraBienne o Jpobu Kak cmoco0e 3amucu  4YacTH  BEJIMYHMHBI.
OObikHOBeHHBIE ApoOu. IlpaBuibHBIE W HempaBuiibHbIE ApoOu. CmenraHHas
Ipo0b; TPEACTABICHUE CMEIIAHHOW NapoOW B BHJE HENPAaBUIBLHON apodu u
BBIJICJICHUE IIEJI0M YaCTH YMCIIa U3 HEeMpaBWIbHOW apobu. M3o0paxeHnue apodei
TOYKaMH Ha YHUCIIOBOM mpsiMoii. OcHOBHOE CBOMCTBO npoou. Coxpawenue opobeil.

1 3IICCB " Jajnee KypCuBOM O603Ha‘-ICHBI TEMbI, H3YYCHNUE KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM IIJIaHE.
[Tegaror caMOCTOSITENIFHO OMpeieNsieT 00beM H3ydaeMOTr0 MaTepHaa.
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Ilpusedenue opoou k Hosomy 3namenamento. CpaBHEHHE TPOOEH.

CrnoxeHre ¥ BhIUMTaHUE Jpo0el. YMHOXKEHHE U JIeJIeHue Apo0eil; B3auMHO-
oOpatHblie apodu. Haxoorcoenue uacmu yeno2o u yeaio2o no e2o 4acmiu.

Jlecatuunas 3amuch aApoOei. IlpeacrtaBieHue IeCSITUYHOM IpoOW B BHUIE
OObIKHOBEHHOH. M300paxkeHne AECATUYHBIX JApoOei TOYKaMU Ha YHMCIOBOU
npsimoil. CpaBHEHUE NECITUUHBIX TPOOEH.

Apudmernueckre JEUCTBUS C JCCITHUHBIMU Jpo0siMu.  OkpyeneHue
decamuunbix Opooell.

PelieHue TeKCTOBBIX 3a/1a4

Pemenne TekCcTOBBIX 3adady apu(METHUYECKHUM CrocoOoM. Peuwenue
Joeudeckux 3adau. Pewenue 3a0au nepebopom 6cex 603MOJCHBIX BAPUAHMOS.
Vcrionp30oBanne Py pEIICHUH 3a7a4 TaOIHI] K CXEM.

Pemenne 3amau, comepiKalMx 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEITUYHHBL:
CKOPOCTb, BpE€Ms, pACCTOSHHE;, IIeHa, KOJWYECTBO, CTOMMOCTh. EIHUHHUIIBI
U3MEpPEHUs: Macchl, 00bEMa, IIEHBI, PACCTOSIHMS, BpPEMEHH, CKOpOCTH. CBs3b
MEXIy STUHUIIAMUA U3MEPEHUS KaXKI0W BETMYUHBI.

Petienne ocCHOBHBIX 3a71a4 Ha IPOOH.

[IpeacTaBienuie TaHHBIX B BUIE€ TaOIHI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanele mpeacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTpBIN, TYIIOU U pa3BEPHYTHIE YTJIbI.

JlnnHa oTpe3ka, METPUUECKUE SANHUIIBI ITMHBL. [[TiMHa TOMaHOH, IepuMETp
MHOTOYTOJbHUKA. VI3MEepeHne U MOCTPOSHNE YTII0OB C IIOMOIIBIO TPAHCTIOPTHUPA.

Harmsimaple mpencraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
PSMOYTOJIEHUK, KBaJIpaT; TPEYTOIBHUK, O paseHcmee ueyp.

N3o0paxkenne ¢Guryp, B TOM 4HCie Ha KierdaToi Oymare. Ilocmpoenue
KOH@ueypayuil u3 yacmeti npsmMoU, OKPYICHOCMU HA HETUHOBAHHOU U K1emYamou
bymaee. Vcnonb30BaHHe CBOWCTB CTOPOH U YIIIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inomanes mOPSAMOYTrOJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM 4YHCJIEe (QUTYpP, H300paKEHHBIX Ha KJIETYaTON Oymare.
EnuHuIeI n3MepeHus mIomaiu.

Haensionvle  nmpeocmasnenus 0 NpOCMPAaHCMBEHHbIX — Queypax:
NPAMOY2ONbHbIL — napanierenuned,  KyoO,  MHo2oepaHHuku.  M3o6padsicenue
npocmeriuiux MHo2oepanHukos. Pazeépmku kyba u napannenenuneoa. Cozoanue
Mooenell MHO202PAHHUKOS (U3 Oymaeu, npo8oaoKU, NIACMUIUHA U OD.).

O6vém  npsamoyeonvHo2o napaiienenuneoda, kyoa. Eounuyvl uzmepenus
006véma.

6 KIIACC

Hamypanvhule uucna

Apudmernueckne ICHCTBUS C MHOTO3HAYHBIMUA HATYpPaIbHBIMH YHCIIAMH.
UucnoBble  BBIPOKEHHS, TOPSAOK  JEUCTBUM,  HCIOJB30BAHHE  CKOOOK.
Hcnonb30BaHWe T1pyU BBIYMCICHUSAX MEPEMECTUTEIIBHOTO M COYETATEIBHOIO
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CBOMCTB CJIOXKEHUS U YMHOXEHUS, paACnpeoerumenbHo20 C80UCMEA YMHONCEHUS.
OxpyriaeHue HaTypajabHbIX YHCEIL.

JlenuTenn v KpaTHBIC YUCTIA; HAUOOIbWUL 0OWUll Oeumelb U HauMeHblulee
obwee kpamuoe. [lenrumocms cymmol u npouszgeoenus. JleneHre ¢ 0CTaTKOM.

JIpoou

OOGbIKHOBEHHAs1 ApOo0b, OCHOBHOE CBOMCTBO APOOH, COKpalleHue JpoOei.
CpaBHeHue U yrnopsiiouMBaHue Apooeil. Pemenue 3a1au Ha HAXOXKACHUE YacCTH OT
LEJI0T0 W IeJoro mo ero vactu. JIpoOHOoe 4YHuCciIo Kak pe3yibTaT AeJICHUS.
[IpencraBnenne necITHIHON TpOOH B BUAEC OOBIKHOBEHHOH JPOOU U BO3MOKHOCTh
IPENCTABICHNS] OOBIKHOBEHHOW APOOM B BHJIE AECATUUHOU. JlecaTnunbie 1podu u
METpHUYECKasi cucteMa Mep. ApudmeTndeckue ASHCTBUS U YUCIOBBIC BBIPAXKCHUS
C OOBIKHOBEHHBIMHU U JIECSITUYHBIMU APOOSIMH.

OtHouienue. JleneHue B JaHHOM OTHOUIIEHUU. Macwima6b, Tpomopuus.
[IpumMeHeHue nponopiLuii MpY pelIeHuy 3a/1ay.

[Tonarue mporieHTa. BriunciieHre mpoleHTa OT BEJIMYHUHBI U BEIIUYUHBI 10
e€ mpolieHTy. BolpakeHre mpoLeHTOB IeCATUYHBIMU Jpo0siMu. Perienue 3a1au Ha
MPOIIEHTHI. BeIpakeHNE OTHOILICHHS BEIMYUH B MPOLEHTAX.

IHonoxcumenvuvie u ompuyamenvHvie YUC1A

[TonmoxxutensHble U OTpuUlaTeibHble uncia. Llenbie uucma. Mooyre uucaa,
eeomempuieckas uHmepnpemayus mooyia uucia. VIzoOpakeHue uwucen Ha
KOOPJUHATHOM NpAMON. Hucnosvle npomedxcymxu.

CpaBHenue uyucen. ApudpMeTuueckue ACUCTBUS C TMOJOXKUTEIbHBIMUA U
OTPULIATEILHBIMU YHCIIAMHU.

[IpssmoyroJibHast cucTeMa KOOPJMHAT Ha MIOCKOCTH. KoopAauHaThl TOUKH Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u (uryp Ha KOOpJIMHATHON
MJIOCKOCTH.

bykeennwvie eviparcenus

[Ipumenenue OykB Il 3amMCH  MaTEMaTHYECKUX  BBIPAKCHUM W
npemnoxkennii. CBoricTBa apupMETHIECKUX JICHCTBUN. bykeenHbvle vipadiceHus u
yuciovle NOOCMAaHO6KU. BYyKBEHHBIE DPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KoMITOHEeHTa. DopMyibl; (GOpMyJSbI TIEpUMETpa U IUIONMIAIA TMPSMOYTOJIbHUKA,
KBajpaTa, 06véma napaiieienuneoa u Kyoa.

Pewienue mexcmoeswix 3a0au

Pemienne TekCTOBBIX 3adad apu(METUYECKUM CrocoboM. Pewenue
Joeuyeckux 3aoad. Pewenue 3a0au nepebopom 6cex 603MONHCHBIX 8APUAHTNOS.

Pemenne 3amad, coaepkamux 3aBUCUMOCTH, CBS3BIBAIONIMX BEJIWYHHBIL:
CKOPOCTb, BpeMsl, pacCTOsIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOJIUTEIIBHOCTh, BpeMs, 00BEM paboThl. EauWHUIBI H3MEpEHMs: MacChl,
CTOMMOCTH; PACCTOSIHUSI, BpPEMEHH, CKOpPOCTH. CBs3b MEXIYy eIWHUIIAMU
MU3MEPEHUS KaXA0W BEJTMUUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOIICHUEM, MPONOPLHOHAIBHOCTHIO
BEJIUYMH, MPOIICHTAMU; PEIICHNE OCHOBHBIX 3aJ1a4 Ha IPOOU 1 TIPOIICHTHI.

Oyenka u npukuoKa, okpy2ieHue pe3yibmama.

Cocmasnenue 6yK8EeHHbIX 8bIPANCEHUL NO YCIOBUIO 3A0aYU.
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[IpeacraBnenre MaHHBIX C TMOMOIILI0 Tabnui u auarpamm. CrtonbuaTsie
JMarpaMMbl: YTEHUE U MOCTpOeHHE. UTeHHne KPYTroBBIX AUarpamm.

Haznaonaa zeomempus

Harnsanele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTpE30K, JIy4, YroJl, JJOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTONbHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

Bzaummnoe pacnonoosxcenue 08yx npsAmMbIX Ha HIOCKOCMU, NAPAJleNbHble
npsamvle, NepneHoOUuKyIapHvle npsambvie. VI3MepeHHe pacCTOSHUI: MEXAYy ABYMs
TOYKaMH, OT TOYKH JIO TIPSIMOM; IJTMHA MapIIpyTa Ha KBAJAPAaTHON CETKE.

N3meperne W TOCTpOEHWE YIJIOB C IIOMOINBIO TpaHCIOPTHpA. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM;
paBHOOEIPEHHBI, PAaBHOCTOPOHHUM. YeTpIpEXyTOJIbHUK, [IPUMEPBI
YETBIPEXYTOJLHUKOB. [IpsSIMOYTOEHUK, KBaJApaT: UCIIOJIH30BAaHUE CBOMCTB CTOPOH,
VIJI0B, JIUaroHaneu. Mzobpaoicenue 2eomempuueckux @ueyp HA HEIUHOBAHHOU
bymaze ¢ UCNONL30BAHUEM YUPKYIA, JUHEUKU, V2OJIbHUKA, MPAHCNOpmMuUpa.
[TocTpoenus Ha KieT4aTon Oymare.

[lepumerp wmHoroyroipHuka. [loHsATHe TUIOMAAM QUTYPBI, EIUHUIBI
u3Mepenus miomaau. [IpubmkéHHoe nu3Mepenue miomaad Guryp, B TOM 4ucie
Ha KBaJ[paTHOU ceTKe. [lpubnusicénnoe uzmepenue ONUHbL OKPYIHCHOCIU, NAOUWAOU
Kpyea.

Cummempus.  yewmpanvHas, ocesdsi U  3€PKATbHASL  CUMMEMpPUU.
Ilocmpoenue cummempuunvix gpucyp.

Haensionvle  npeocmaenenus 0 NPOCMPAHCMBEHHBIX  (ueypax:
napannenenuneo, Kyo, npuzma, RUPAMUod, KOHYC, YUIUHOp, wiap u cgepa.
H3o06padicenue NPOCMPAHCMBEHHBIX duayp. Ilpumepwi Pa3eEPmMoK
MHO202PAHHUKO08, yununopa u xkouyca. Cozoanue mooeneu npocmpaHcmeeHHbIX
Queyp (uz bymaeu, npoeoIoKU, NAACMUIUHA U OP.).

Ilouamue o6wéma, eounuywvl uzmepenuss oovéma. O6vEM NPAMOY2OIbHO2O
napainenenuneoa, Kyoa.

[TPUMEPHA PABOYAS ITPOI' PAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

Hesu ndyueHust yueOHOro Kypca

AnreOpa SIBISETCS OJHUM M3 OIOPHBIX KYypCOB OCHOBHOW IIIKOJIBI: OHA
oOecrieynBaeT M3y4YCHHE APYTHX IUCHIUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK W
TYMaHUTApPHOTO IIMKIOB, €€ OCBOGHHWE HEOOXOIWMO I  TMPOJOJDKEHUS
oOpa3oBaHHS W B TOBCCIHEBHON XW3HHU. Pa3BuTHEe y 0O0yYaromuxcs Hay4HBIX
MPEICTABICHUM 0 MPOUCXOXKICHUN
U CYIIHOCTH alredpandecknx a0CTpaKIui, CIOCO0e OTpaKEHUSI MAaTEMaTUYECKON
HAyKOHM SIBJICHUW W TPOIECCOB B MPHUPOJEC M OOIIECTBE, POJM MATEMAaTHUYECKOTO
MOJEIUPOBAaHUS B HAYYHOM TIO3HAHUM H B TPAKTUKE CIOCOOCTBYET
(GbOopMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB MBINLJICHUS, HEOOXOIUMBIX
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JUISL  ajanTalid B COBpEMEHHOM mudpoBoM oOmectBe. M3ydenne anreOps
€CTECTBEHHBIM 00pa3oM 00ecreurnBaeT pa3BUTUE YMEHUS HAOII0AaTh, CPABHUBATD,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JEWUCTBUSI U BBIBOABI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHue Kypca anreOpbl 0OecreunBaeT pPa3BUTHE JIOTUYECKOTO
MBIIJICHUS OOYYalOIIUXCSA: OHU HCIHONb3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIE
paccyxzienus, o00OIIeHHEe W KOHKPETU3allMIo, a0CTparupoBaHUE M aHAJOTHUIO.
OOyuenune anreOpe MpeanojaracT 3HAYUTENbHBIM OOBEM CaMOCTOSITEILHOU
JEATEIbHOCTH OO0YYarolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
€CTECTBEHHBIM 00pa30M SBIIACTCS pean3aIiueil IesaTeTbHOCTHOTO TPUHITUIIA
oOy4JeHwUs.

B cTpykType mporpammbl y4eOHOro Kypca «AJredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJAEpP)KATEIbHO-METOANYECKUe NuHUM: «Yucna u
BBIYHCIICHUS»; «AJredpandeckue BBIPAXKEHUS»; «YPAaBHEHUS W HEPABEHCTBAY;
«Dynkuuny. Kaxaas u3 3Tux coaepkaTeabHO-METOANYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYECHHS Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch
M B3aUMOJCHUCTBYS C JAPYrMMH €ro JHMHUSMH. B Xole wu3ydeHHs Kypca
OOyYarOIIMMCSl TTPUXOJUTCS JIOTHYECKH PACCYXKIaTh, HCIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM 11e51ec000pa3HO BKIIOYUThH B MPOTPAMMY
HEKOTOPBIE OCHOBBI JIOTMKHM, [POHU3BIBAIOIINE BCE OCHOBHBIE PAa3eibl
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO O0YyYaIOIUMUCS
OCHOB YHHUBEPCAJIBHOTO MATEMaTUYECKOro fA3bIKa. Takum 00pa3oM, MOXKHO
yTBEPXKIaTh, YTO COJACPXKATECIBHOW U CTPYKTYpHOM OCOOEHHOCTBIO Kypca
«Anredpay» SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxkanue nuHuM «Yucna ¥ BBIUKMCICHUS CIY>)KUT OCHOBOW JJIst
JaTbHEUIIIET0 U3YYEHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYUYAIOIIUXCS
JIOTUYECKOTO MBINIIEHUS, JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO NMPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISi IOBCETHEBHOM
KW3HU. Pa3BUTHE NOHATHUS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIbHBIMU
U UppAlMOHAIBHBIMM  4HUCIaMH, (OPMHUPOBAHHMEM  TMPEACTABICHHA O
JNEUCTBUTEILHOM YHCIIC. 3aBEPIICHUE OCBOCHHUSI YMCIIOBOW JIMHUU OTHECEHO K
cTapiieMy 3BeHy o011ero o0opa3oBaHusl.

ConepxaHue JByX  anreOpanyeckux JUHUA —  «AusrebOpanyeckue
BBIpAXKEHUS» U «YPaBHEHHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOy4JaronmMxcs MaTeMaTHYECKOro amnmnapara, HeoOXOAMMOro JJis pelieHus 3a1ad
MaTeMaTUKH, CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad. B
OCHOBHOM IIIKOJIE Y4YE€OHBIM MaTepuand TPYNIUPYETCS BOKPYT palMOHAIBHBIX
BBIpaXXEHUN. AJreOpa JIEMOHCTPUPYET 3HAUYCHUE MaTeMAaTHUKU KakK sI3bIKa s
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeJel, OIUCAaHUS TMPOIECCOB U  SBJICHUU
peanpbHOr0 Mupa. B 3amaum oOydeHus anredpe BXOIAT TakkKe JgaibHEHIIee
pa3BUTHE QJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOIrO, B YAaCTHOCTH, A
OCBOCHMSI Kypca WH(POPMATUKH, ¥ OBJIAJICHUE HABBIKAMH JICTYKTUBHBIX
paccyxaenuit. [IpeoOpazoBanne cMMBOJIBHBIX ()OPM BHOCHUT CBOM CTICTIM(PUICCKUIN
BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CTOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTBY.
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Conepxxanne  (QyHKIHOHATBHO-TpA)UYECKOW  JIMHWM  HAIEJIEHO  Ha
MOJIy4YE€HHUE MIKOJbHUKAMH 3HAHUN 0 (DYHKIMSIX KaK BaKHEUIIICH MaTeMaTHYECKOU
MOJICNIU /I OMHMCAaHUs U UCCIEAOBAHUS Pa3HO-00pa3HbIX MPOILIECCOB U SIBJICHUMN B
npupoge u obmectBe. M3ydeHune 3TOro marepualia CrioCOOCTBYET Pa3BUTHIO Y
0Oy4JaronMxcst yMEHHUS UCTIOIb30BATh PA3IMYHbIE BHIPA3UTENBLHBIE CPEJICTBA A3bIKA
MaTeMaTUKH — CIJIOBECHBIE, CHMBOJHMYECKHE, Tpauieckue, BHOCUT BKJIAa B
dbopMupoBaHUEe MPEACTABICHUI O POJIM MATEMAaTUKW B Pa3BUTUU LMBHIM3AIMU U
KYJIBTYPBL.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo ydebHOMYy TuIaHy B 7-9 Kiaccax wu3ywaercss y4eOHBId Kypce
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIHE OCHOBHBIE pa3/eiibl COJEPKAHMS:
«Yucna W BBIYUCICHUA», «ANreOpanyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIUI.

VY4eOHbIl mIaH Ha U3ydeHue anredopel B 7-9 kjaccax OTBOJIUT HE MeHee 3
y4€OHBIX YaCOB B HEJEIIO B TEUEHUE KaXKJOro rojja 00y4eHHsl, BCEro 3a TpHU roja
oOyuenusi — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 KUIIACC

Yucna u évtuucnenusn

PanunoHajbHbIe YKc/Ia

Jpobu OOBIKHOBEHHBIE U AECATUYHbBIC, EPEXO] OT OAHOW (DOPMBI 3aAMKCH
npobeit k gapyroil. IloHsTwe palMOHAIBLHOTO 4HCHA, 3aluCh, CpPaBHEHUE,
yHOPSA0OYMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
pauMOHAIIBHBIMU 4YWCIaMu. Pemenue 3aiad U3 peanbHOW NMPAaKTHKW HA 4YacTH, Ha
JpoOH.

Crenenb C HaTypajJbHBIM [IOKa3aTelieM: OINpeAeeHHne, IpeodpazoBaHUe
BBIPA)KEHUI Ha OCHOBE ONPEIENICHUS], 3alIUCh OOJBIINX YUCEIT.

[IpoueHTsl, 3anKuch NPOIEHTOB B BUAE ApoOU U JIpOOH B BHUJE MPOLIEHTOB.
Tpu OCHOBHBIE 337]a4X HA ITPOLICHTHI, PELICHUE 3a/1a4 U3 PEATIbHON MMPAKTHUKHU.

[IpuMeHeHrne TPU3HAKOB JCIMMOCTH, PpAa3JIOKEHUE Ha MHOXKUTENIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcle TpsMas U oOparHas
MPOMOPIIMOHAIEHOCTH.

Ancebpauueckue gviparicenus

IIepemeHnHBbIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHHUS C IIEpEMEHHOM. JlomycTuMBbIe
3HaYeHUs nepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEKAY BEIMYMHAMU B BUJIE
dbopmyibl. Beraucnenus mo gpopmymam.

[IpeoOpazoBanrie  OYKBEHHBIX  BBIPAKCHHM, TOXKICCTBEHHO  pPaBHBIE
BbIpAKEHUS, MPaBUIIa IPE0OPa30BaHUs CyMM U IPOU3BEICHUN, MPABUIIa PACKPHITHS
CKOOOK U MPUBECHHS MOTOOHBIX CIIaraeMbIX.

17



CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEIEM.

OpnHounensl 1 MHOrOwIeHsl. CteneHs MHOrouieHa. CiiokeHue, BBIYUTaHHE,
YMHOKCHHE MHOTIOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOXKEHHUS: KBaApar
CyMMBI M KBaapar pasHocTH. Popmyrna pa3sHOCTH KBaAparoB. Pasnoxenue
MHOTOWICHOB Ha MHOXHUTEIH.

Ypaenenua

VYpaBHeHHE, KOpPEHb ypaBHEHHWs, NpaBWiIa IpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JInHerHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHMCIO KOPHEH JIMHEMHOTO
YpaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YypaBHEHUN IO
YCIIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a71a4 C MOMOIIbI0 YPAaBHEHHIA.

Jlunetinoe ypaenenue ¢ 06yms nepemennbimu u e2o pagux®. Cucrema IByx
JMHEWHBIX YPAaBHEHHMU C ABYyMs INEpPEMEHHbIMU. PelieHue cucrem ypaBHEHUU
criocoOoM MOACTaHOBKU. llpuMepsl pemnieHus: TEKCTOBBIX 3a4ad C IMOMOUIbIO
CUCTEM YPaBHEHHI.

Koopounamut u cpaguxu. @ynkyuu

Koopannara Toukn Ha mpsaMol. YwucimoBele NpOMEXYTKU. PaccTtosiHMe
MEXIy JBYMS TOUKaMU KOOPJIMHATHOMN MPSMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. AGcuucca U opauHara
TOYKU Ha KOOPAMHATHOW IutockocTu. [Ipumepsl rpadukoB, 3aJaHHBIX (HOpMYTIaMHU.
Yrenue rpaMKOB peasibHbIX 3aBUCUMOCTEH.

[lonarue ¢ynkumu. ['paduk ¢dysxiuu. CpoiictBa ¢QyHkumi. JluHeiliHas
¢ynknus, e€ rpapuk. I'padux ynkuum y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCTEM JUHEUHBIX YPAGHEHU.

8 KUIACC

Yucna u éviuucnenusn

KBagpatueiit xopenb u3 uucna. [lowamue 00 uppayuoHaibHOM Uuce.
Hecamuunvie npubaudicenusn uppayuoHanbHulx yucen. CBONCTBA apuMeTHYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUHCIICHUAM. [[eticmeumeinbHble Yucid.

CreneHb ¢ LenbpIM MoKa3aTesnaeM U e€ cBoiicTBa. CTaHAapTHas 3alUCh YHUCIIA.

Anzebpauueckue eviparxcenus

KBampaTHbpiii  TpE€XuineH; pasioKEHUE KBAApPaTHOTO TpEXUJEHAa Ha
MHOKHUTEJIH.

AnreOpaunyeckass ApoOb. OCHOBHOE CBOMCTBO alireOpanyeckoi ApooH.
CnoxeHue, BbIYUTAHHE, YMHOXXEHHE, [IEJICHUE alreOpandecKkux ApoOeH.
PanronanbHbIie BhIpaXKEHHUS U UX ITpeoOpa3oBaHue.

Ypasuenusa u nepagencmea

KBagpaTtHoe ypaBHeHue, popmyia KOpHEH KBaJpaTHOTO ypaBHEHUs. 1eopema
Buema. Peuienue ypaBHEHUH, CBOJSIIMXCS K JIMHEHMHBIM M KBaJpPaTHBIM.
[pocreiimme qpoOHO-palOHAIEHBIE YPAaBHEHHUSI.

2 3IICCB " Jajnee KypCuBOM O603Ha‘-ICHBI TEMbI, U3YyYCHUE KOTOPBIX MPOBOJAUTCA B O3HAKOMUTECIILHOM IIJIAHEC.
[Tegaror caMOCTOSITENIFHO OMpeieNsieT 00beM H3ydaeMOTr0 MaTepHaa.
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I'paguueckas unmepnpemayus ypasHeHui ¢ 08yMs nepeMeHHbIMU U CUCEM
JIUHEUHbIX YpasHeHUll ¢ 08yMs nepemeHHvimu. llpuMepsl penieHus CUCTEM
HEJIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU.

Pemienne TekCTOBBIX 3a/1a4 aNreOpandecKuM CIocoOoM.

YucnoBbie HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynukyuu

[Tonstne ¢yakuuu. OOMACTh ONPEACICHUS W MHOXKECTBO 3HAYCHHM
¢bynkun. CrnocoObl 3a1aHust PyHKIIHA.

I'paduk ¢ynxmuu. Ytenue cBoiictB ¢yHKImu 1no e€ rpaduxy. I[Ipumepst
rpadukoB QyHKINIA, OTPAXKAIOIINUX PEaTbHBIC MPOIIECCHI.

@DYHKIMY, OIUCHIBAIOIINAE TPSMYI0O W OOpaTHYIO MPONOPIMOHATHHBIC
3aBucUMOcTH, uX rpaduku. DyHkumm Yy = X2, y = X3, y = VX y = k.

X
I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHull.

9 KNIACC

Yucna u évtuucnenusn

JledicTBUTE/IbHBIE YHCJIA

PaunoHanpHble YuCHa, UpPpayuUoOHANbHblE YUCTA, KOHEUHble U OecKoHeuHble
Odecamuunvie Opoou. MHuooxcecmeo OelicmeumenvHulx Hucel, OetucmeumebHbvle
yucia Kak — OeckoHeyHvle  Oecsimuunvle Opobu. Bzaumno  oonosnaumnoe
coomeemcmaue MexHcoy MHOMCECMBOM OeUCMBUMENbHbIX YUCel U KOOPOUHAMHOU
NPSAMOU.

CpasneHue OelicmeumenvHblX yucen, apugmemuueckue Oeucmeusi ¢
0elcmeumenbHbIMU YUCIAMU.

N3mepenusi, npulJIMKeHNsI, OEHKH

Pa3mepbl OOBEKTOB OKpYXKAIOIIETO MHpPA, UINTEIbHOCTh MPOLECCOB B
OKPYXaroIlEeM MHUpE.

[Tpubnn>x€HHOE 3HaYEHUE BETMYMHBI, TOYHOCTh MpUOIMKeHus1. OKpyrieHue
ymcell. [Ipukuaka u olieHKa pe3yiabTaToB BEIYUCICHUM.

Ypasénenua u nepasencmea

YpaBHeHus ¢ 0JHOH NepeMEeHHOM

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHUH, CBOASIINXCS K JIMHEWUHBIM.

KBagpatHoe ypaBHeHue. Pelienne ypaBHEHH, CBOASIIMXCSA K KBaIPATHBIM.
bukBanpaTHOe ypaBHEHUE. [Ipumepsl peuienus ypagHeHutl mpemvei u Yemeepmou
cmeneneu pasnodCceHuem Ha MHONCUNENU.

Pemenne qpoOHO-panmoHAIBHBIX YPaBHEHUM.

Pemennie TeKCTOBBIX 3aj1a4 aIreOpandeckKuM METOOM.

CucreMbl ypaBHeHMit

VYpaBHeHHe ¢ ABYMs NEpEeMEHHBIMH U ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHUI,
OJIHO M3 KOTOpbIX JIMHEHHOE, a Jpyroe — BTOpoil crenenu. ['paduueckas
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MHTEpIIPETalNs CUCTEMBI YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HepaBenctBa

UucnoBble HEPABEHCTBA U UX CBOICTBA.

Pemienne nuMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBagpaTHble HepaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
MEPEMEHHBIMHU.

Dynukyuu

KBanpatnunas ¢ynkuus, e€ rpapuk u cBoiictBa. [lapaboma, koopauHaThI
BEPIIMHBI TapadoJibl, 0OCb CAMMETPHUHU MTapadoIbl.

['paduku (bYHKITHIA: y = kX, y = kx + b, y = X2,
y = oY = Enux CBOWCTBA.

X

Yucnoewvie nocnedosamenvnocmu

OmnpenesieHue u cnoco0bl 3aJaHUS YMCJIOBBIX MOCTAEA0BATEIbHOCTEH

[ToHdaTHE YKCIIOBOM MOCIENOBATENBHOCTH. 3aJaHHUE MOCIEAOBATEIbHOCTU
pPEKYppPEHTHOH (opMynoi U hopmysoil N-ro wieHa.

ApudmMeTudeckas 1 reoMeTpUYeCKas MPOrpeccuu

Apudmernueckass U reomeTpuyeckas nporpeccuud. @opmyiibl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJICHOB.

H3006pasicenue yneno8 apu@memuyeckolr u 2eoMempuideckoi npozpeccull
MOYKAMU HA KOOPOUHAMHOU nAocKocmu. JIuHetinvlll u 9KCNOHEeHYUANbHbLIL POC.
Cnoorcrble npoyeHmui.

[TPUMEPHA PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». 7-9 KITACCbI

Henn n3yyeHust yueOHOro Kypca

OO6mume nenu u3ydeHus ydyeOHoro kypca «l'eoMeTpusi» NpeacTaBlIEHbI B
[TOOIT OOO. OHu 3aKIH0YAIOTCS, MPEKIE BCETO B TOM, UTO HA YPOKAX T'€OMETPUU
OOy4YaromMiicss yY4YUTCA MPOBOJUTH JOKA3aTENbHbIE PACCYXKACHHS, CTPOUTH
JIOTUYECKUE YMO3AKIIOYEHUS, JOKa3bIBATh MCTUHHBIE YTBEPKIEHUS U CTPOUTH
KOHTPHPHUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKACHUS «OT MPOTUBHOIO», OTIINYATh
CBOMCTBa OT MPHU3HAKOB, (popMynIupoBaTh oOpaTHbIC yTBepxkAcHUA. B oOydyeHun
YMEHHUIO pacCykXJaTb COCTOMT Ba)KHOE BOCIHTATEIbHOE 3HAYEHUE HW3YUYEHUS
reOMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKOM IIKOJIE.

Bropoil 1enbr0 M3y4eHuss T€OMETPUH SIBIISIETCS HCIIOJIB30BAaHUE €€ Kak
WHCTPYMEHTA NPHU PEIIEHUM KaK MATEMaTHYECKUX, TaK M NPAKTUYECKUX 3ajad,
BCTPEYAOUIMXCSI B pEaJbHOM  KU3HU. OJTOMY COOTBETCTBYET  BTOpafd,
BBIYMCIINTENbHAS JIMHUSA B MU3YYEHHHM F€OMETPUM B HIKosie. [[ns 3Toro yuyurento
peKOMeHJyeTcsl  noabupaTh — 3ajaud  MPAKTHYECKOro  Xapakrepa s
paccMaTpuBaeMbIX TEM, YUYUTh OOy4YaIOMIMXCA CTPOUTh MAaT€MaTUYECKHE MOENU
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pEANbHBIX KU3HEHHBIX CHUTyalH, MPOBOJUTh BBIYUCIEHUS W OLCHUBATH
aZIeKBaTHOCTh IMOJYYEHHOro pe3yibrata. KpaiiHe Ba)XHO NOAYEPKUBATH CBS3U
r€OMETPUMU C JAPYTUMHU MPEAMETaMH, MOTUBHUPOBATh HCMOJIb30BATh OIPEICICHUS
r€OMETPUYECKUX (PUTYP U MOHSATUMN, T€MOHCTPUPOBATH MPUMEHEHUE TTOJIYYCHHBIX
yMeHUM B (U3MKE M TEXHHKE. ODTH CBA3M HauOoliee SPKO BUIHBI B TeMax
«BekTopb», «TpUTrOHOMETpUYECKHE COOTHOLICHHS», «MeTron KOOpAWHAT» U
«Teopema Iludaropa.

MecTo y4eOHOro Kypca B yueOHOM ILJIaHe

CornacHo ydebHOMYy TIaHy B 7-9 Kiaccax wu3yyaercss y4eOHBIM Kypce
«I"'eomeTpus», KOTOPBIMA BKJIKOYAET CIEIYIONME OCHOBHBIE Pa3/Ieiibl COACPKAHMS:
«['eomerpuueckue ¢GUryppl W HX CBOWCTBa», «l3MepeHne TreoMeTpHUecKux
BEJIMUMH», a Takxke «JlekapTOBbl -KOOpJAWMHATHI Ha IIOCKOCTH», «BeKTopbl»,
«/IBmxenus mnockoctu» u «lIpeobpazoBanus mogo0ous».

VY4eOHBIM IUIaH TMpeaycMaTpuBaeT M3yYeHHUE Te€OMETpuM Ha 0a30BOM
YpOBHE, UCXOAs U3 He MeHee 68 yueOHBIX 4acoB B yueOHOM Trojy, BCEro 3a TpU
rojia o0yueHust — He meHnee 204 Jacos.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 KIIACC

Havanpnuble mowaTus reomerpuu. Touka, mpsMas, OTPE30K, Jyd. YTOIL
Bunasl yrios. BeprukansHele M cCMexHbIE yribl. buccekrpuca yrna. Jlomanas,
MHOTOYroJIbHUK. [[apainenbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummempuunvie @ueypel. OcHO6HbIE CE0UCMBA 0CEE0L  CUMMEMPUL®.
IIpuMepbl CUMMETPHUH B OKPYKAIOILLEM MUPE.

OcHogHble noCmpoeHUst ¢ NOMOWBIO YUPKYJIAL U TUHEUKU.

Tpeyronsuuk.  Bwicota, wmeamana, OuccekTpuca, HMX  CBOWCTBA.
PaBHOOCpEHHBIN u PaBHOCTOPOHHUU TPEYTOJIbHUKHU. Hepasenctso
TPEYTOJIbHHUKA.

CBoiicTBa W TpHU3HAKK pPaBHOOEIPEHHOTO TpeyroiabHuka. [IpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoicTBA W MNOpPHU3HAKKM NapajUieapHbIX IpsAMbIX. Cymma  yrioB
TPEYTOJbHUKA. BHEIIHUE YTJIbl TPEYTOJIBHUKA.

[IpsmMoyrosbHbIM  TPEYroabHUK. (CBOMCTBO MEIWAHBl MPSIMOYTOJIBHOTO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. [IpusHaku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONIbHBIN TPEYTOJIBHUK € yTiIOM B 30°.

HepaBeHncTBa B reoMeTpuM: HepageHcmeo mpey20ibHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbliieM yriie U OOoJblIel CTOpOHE TPEyroJIbHUKA.
[leprieHIUKYJISAp ¥ HAKIOHHAS.

l'eomempuueckoe mecmo mouek. buCCEKTpUCAa yIjla W CEPEAUHHBIN

3 3IICCB " Jajnee KypCuBOM O603Ha‘-ICHBI TEMbI, H3YYCHNUE KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM IIJIaHE.
[Tegaror caMOCTOSITENIFHO OMpeieNsieT 00beM H3ydaeMOT0 MaTepHara.
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NEPHEHANKYJISAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy)XHOCTb U KpyI, XopJa M JAMaMeTp, uX cBoiicTBa. Bzaumuoe
pacrnoyiokKeHue OKpY>KHOCTH U npsmoi. KacaTtenbHast u cekyias K OKpy>KHOCTH.
OkpyKHOCTb, BIHCAaHHAas B Yyroi. BnucanHas u omnucaHHas OKPYXHOCTH
TPEYroJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
cillyyau MapajijiesorpaMMoB (NMPSAMOYTOJIBHUK, poMO, KBaJapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOWCTBA M IPU3HAKU.
[IpssMoyroJsibHAs Tpaneuus.

Memoo yosoenus meouansi. Llenmpanvuas cummempus.

Teopema @aneca u meopema o nponopyuonaivhvix ompeskax. Cpennue
JIMHUAU TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2oibHuKa.

Ilooobue mpeyzonvhuxos, kodpguyuenm nooodbus. Illpusnaxu nooobus
mpeyzonbHukos. llpuMeHenmne noqo0ust Mpu pelieHun MpakTUYECKUX 3aj1ay.

CpoiicTBa 1uiomaneii reomerpuueckux ¢uryp. PopMyinbl Ui IUIOMAAH
TpEeyrojbHHUKa, MHapaieraorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIOLaAen
NnoI00HBIX GUTYP.

BrlunciieHne miomaneil TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KIIETYATON
oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu peureHun
MPaKTUYECKUX 3a]1a4.

CuHycC, KOCHHYC, TAaHT€HC OCTPOr0 yrIJjla MPSAMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUrOHOMETpHUUECKHE (DYHKIIUU
yriioB B 30°, 45° u 60°.

BrincanHble M UEHTpaJbHBIEC YTJIBI, YIrOJl MEXKIY KacaTellbHOM U XOpIOH.
Yrael  Mexay XopaaMM M CeKyllMMH. BrnucaHHble W ONUCaHHbBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpykHocTted. Kacanue
OKpy>xHOcTel. O61IMe KacaTreiabHble K ABYM OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TaHreic ymioB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIeCTBO. DOPMYIIBI IPUBEACHHUS.

Pemenne TtpeyrombHukoB. TeopemMa KOCHMHYCOB W TeOopeMa CHHYCOB.
Pemenne mnpakTHYeCKWX 3aJad C HCIOJB30BAHUEM TEOPEMBbI KOCHHYCOB U
TEOPEMBI CHHYCOB.

IIpeobpaszosanue nooodbus. Ilooobue coomeemcmeenHbIX I1eMEHMO8.

Teopema o npouzsedenuu ompe3Ko8 XOpo, meopemvl O NPOU3BEOeHUU
OMpe3K08 CeKywux, meopema o Keaopame KacameibHOL.

Bektop, amnmHa (MO;yJb)  BEKTOpa, COHANpPaBIEHHBIE  BEKTOPHI,
MPOTUBOIIOJIOKHO  HAIMpaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIepaluu Haja BeKTopamu. PasznokeHue BekTopa Mo JIBYM
HEKOJUTMHEapHbIM BekTopaM. KoopawHaThl BekTopa. CKalsspHOE MPOU3BEICHUE
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BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JJIMH U YTJIOB.

JlexapToBbl KOOPJIMHATHI HA TJIIOCKOCTU. YpasHeHuss npsamou U OKPYKHOCTH
B KOOpJMHATAX, MEPECCUCHUE OKPYKHOCTEH U MPpSIMbIX. MeTOJl KOOPAUHAT U €ro
pUMEHEHUE.

[IpaBunbHbIE MHOTOYroJibHUKW. JlIMHAa OKpyKHOCTU. ['pamgycHas w
paauaHHasi Mepa yria, BBIYUCICHHUE JJIMH JIyr OKpyxkHocTeil. [lmomans kpyra,
CEKTOpa, CETMEHTA.

Heuodicenus naockocmu u @HympeHHue cummempuu guayp (nemeHmapmbvie
npeocmaenenus). Ilapannenvruiti nepenoc. Ilosopom.

[TPUMEPHAA PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7-9 KIIACCBI

Henn n3yvyeHust yueOHOro Kypca

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSITHOCTh M CTATHUCTUKA MPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUHN, TaK
U UX poJu B 0O0pazoBaHuu. Kaxkblil yel0BeK MOCTOSHHO NMPUHUMAET PEIICHUS Ha
OCHOBE MMEIOLIUXCS Y HErO TaHHBIX. A JUis 000OCHOBAHHOTO MPUHATHUS PEIICHUS B
YCJIOBUSIX HEAOCTaTKa WJIM H30bITKa WHOOpMaMM HEOOXOAMMO B TOM UHCIIE
XOpoIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MbILIIeHHE. IMEHHO
MOATOMY OCTPO BCTajla HEOOXOAUMOCTh CHOPMHUPOBATH Y OOYUYaIOIIUXCS, B TOM
yucie oOydaromumxca ¢ 3[IP, (pyHKIMOHAIBHYIO TPAMOTHOCTh, BKIIIOYAIOIIYIO B
ceOs1 B KayecTBE HEOTHhEMJIEMOM COCTaBIIAIONIEH YMEHHE BOCHPUHUMATh U
KPUTUYECKA aHAJU3UpOBaTh WH(GOPMAILMIO, TNPEICTABICHHYI0 B Pa3IU4YHBIX
dbopmax, TOHMMATh BEPOSTHOCTHBIM XapaKTEP MHOTHX PEATbHBIX MPOIECCOB U
3aBUCUMOCTEM, MPOU3BOJUTH MPOCTENIINE BEPOSATHOCTHBIE PACYETHI. 3HAKOMCTBO
C OCHOBHBIMH TPUHIMIAMU cOOpa, aHaiM3a U TPEJICTABICHUS JAHHBIX U3
pasnUYHBIX cdep KU3HU OOIIeCTBA M TroCyJapCcTBa MPHUOOIIAET 00YyJaIOmUXCs K
OOIIECTBEHHBIM UHTEPECAM.

B crpykType mporpaMMbl yuyeOHOro kypca «BeposSTHOCTb M CTaTHCTHUKA»
OCHOBHOM HIKOJIBI BBIJIEJIEHBI CIEAYIOIINE COACPKATEIbHO-METOAUYECKUE JTMHUU:
«IIpencraBneHue JaHHBIX W OINUKCATeIbHAs CTATUCTUKA»; «BeposaTHOCTHY;
«31eMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputio rpadoBy.

Conepxxanue nuHuu  «lIpencraBneHue  JaHHBIX W ONMCATENbHas
CTaTUCTHKa» CIYXUT OCHOBOM [jIsi (OPMHUPOBAHMS HABBIKOB pPabOThI C
uH(popMalMen: OT YTeHUs M HUHTEpHpeTaluy HHPOpMaluu, NpPeICTAaBICHHON B
TabnauIax, Ha auarpaMmax W rpadukax 10 cOopa, NMpeACTaBICHUS W aHAIM3a
JAHHBIX C UCIOJb30BAaHUEM CTAaTUCTHUECKUX XAapPaKTEPUCTUK CPEAHUX U
pacceuBanus. PaGotast ¢ manHbiMu, oOyuatomuecsi ¢ 3IIP yudarcs cuuThiBaTh U
WHTEPHPETUPOBATh JIaHHBIC, BBIIBUTATh, APTyYMEHTUPOBATh W KPHUTHKOBATh
MPOCTEUININE TUIOTE3bl, PA3MBIILIIATE HaJ  (PaKTOpamMH, BBI3BIBAIOIIUMHU
W3MEHYMBOCTh, W OIEHWBATh WX BIMSHHE Ha paccMaTpUBACMbI€ BEIUYHHBI U
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IIPOLIECCHI.

NHTynTHBHOE MpENCTABICHUE O CIYyYalWHOW M3MEHYMBOCTH, UCCIIEAOBAHUE
3aKOHOMEPHOCTEH W TEHACHIUMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
U3Y4YeHUs] TEOpUU BeposiTHOcTel. bombiioe 3HaueHnue st oOyyaromuxcs ¢ 311P
31€Ch MMEIOT MPAaKTHYECKUE 3aaHHsl, B YACTHOCTH ONBITHI C KJIACCUYECKUMU
BEPOSTHOCTHBIMHA MOJIETISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCSA KaK Mepa NpaBAONOAOOUS CIy4aiiHOTO
coObITus. [Ipu n3yduenuun kypca ooyuaroniuecs ¢ 3I1P 3HakomsaTcs ¢ mpocTerimmmu
METOJIAMU  BBIYHCIICHUST BEPOSITHOCTEM B  CIIy4YallHbIX JKCIIEPHUMEHTAaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HMCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMH CTaBUTh U pelIaTh OoJee CIOXKHbIE 3alaud. B Kypc BXOIST
HAYaJIbHBIE TIPEJICTABICHUS O CIy4YaWHBIX BEJIMYMHAX M HX YHCIOBBIX
XapaKTEPUCTUKAX.

Takoke B paMKax 3TOT0 Kypca OCYIIECTBIISIETCS] 3HAKOMCTBO O00Y4YalOIIUXCs C
3IIP ¢ MHOXECTBaMM U OCHOBHBIMH OINEpalusMH HaJ MHOXKECTBAMHU,
paccMaTpUBaKOTCA IPUMEPHI TNPUMEHEHUs JJI1 pPELIeHHUs 3aJad, a Takxke
UCITIOJIb30BAHUS B IPYTMX MAaTEMATHUECKUX Kypcax U YUeOHBIX MpeMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xiaccax m3ydaercsa Kypc «BepOATHOCTb U CTaTUCTHKA», B KOTOPBI
BXOAAT pasaensl: «lIpencraBneHne maHHBIX W ONMCATENbHAs CTATUCTHKAR;
«BepoaTHoCcThY; «DneMeHThl KOMOMHATOPUKNY; « BBeeHue B Teoputo rpadosy.

Ha u3ydenue naHHoro kypca oTBOAUT | y4eOHBIN 4ac B HEJEIIO B TEUCHHE
KakJ10ro roga o0y4eHus, Bcero 102 yueOHbIX yaca.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 KIIACC

[IpeacraBnenre JaHHBIX B BUJE TAOJHII, 1UarpamMM, rpaukoB. 3anoIHEHHE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyToBbIX). UTeHHEe rpauKkoB peasibHBIX MpoIeccoB. M3pneuenue nndpopmaiuu us3
JMarpaMM U TaOJIHII, UCTIONH30BaHNUE U UHTEPIPETALUS TAHHBIX.

OmnucarenpHas CTAaTHCTHKA: CpelHEe apu(PpMETHUICCKOEe, MeIuaHa, pa3Mmax,
HauOOJIbIIIeE W HAWMEHBIIIEE 3HAYCHHUS HaOOpa YHCIIOBBIX JaHHBIX. [Ipmmepbl
CIIy4ailHOM U3MEHYMBOCTH.

Cryuaiinslil 9xcnepumenm (onvim) u cayyaiinoe coovimue. Beposmuocmos u
yacmoma. Ponv manoseposmmuvix u npaxkmuuecku O00CMOBEPHLIX COOLIMULL 8
npupode u 6 obwecmee. Monema u uzpanbras KOCMb 6 MeoPuU 6epoSMHOCMEN”,

I'pagh, eepwuna, pebpo. Cmenenv sepuunvl. Yucno pédep u cymmapuas
cmenensb eepuiur. I[lpeocmasnenue o ceéasnocmu epagha. Llenu u yukner. Ilymu 6
epaghax. Obx00 epaga (dtinepos nyms). [Ipeocmasnenue 06 opueHmMupoOBaAHHOM

4 3IICCB " Jajnee KypCuBOM O603Ha‘-ICHBI TEMbI, H3YYCHNUE KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM IIJIaHE.
[Tegaror caMOCTOSITENIFHO OMpeieNsieT 00beM H3ydaeMOTr0 MaTepHaa.
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epage. Pewenue 3a0au ¢ nomowvio epagos.

8 KUIACC

[IpeacraBieHue naHHBIX B BUE TaOJIUI, 1UarpamMmm, rpauKoB.

MHOXecTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBo. Ornepanuu Haj
MHOKECTBaMU: O0BbEAMHEHHE, TepeceueHue, nomnosiHeHue. CBOMCTBa orepanui
HAJl MHOXXECTBAMH: TIEPEMECTHUTENIbHOE, COYETaTEeNIbHOE, pPacHpeeIUTENbHOE,
BKUIIOUCHUS. Vcmonb3oBaHWe TpadUiyecKOro NPENCTABICHUS MHOXKECTB IS
OTMCAHWSI PEaTbHBIX MTPOIIECCOB U SBJICHUM, IPU PEIICHUN 3a/1a4.

Hsmepenue pacceusanus oannvix. [ucnepcusi u cmanoapmuoe OmkIOHeHUe
YuCno8vix Habopos. /luazpamma pacceusaHus.

DneMeHTapHbIe COOBITHS ciydaiiHOro ombita. CiydaitHeie COOBITHA.
BepositHoctrt  coObITrii.  OnbBITBI ¢ PaBHOBO3MOXKHBIMH  DJICMEHTAPHBIMHU
coObITusiMU. CiryuyaiiHblil BBIOOp. CBSI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTHYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

lepeso. Cesoiicmea Oepesvbed: eOUHCMBEHHOCMb NYMU, CYUjecmeosanue
sucsaueli 8ePULUHbL, C853b MedHcOy HUCIOM Gepuiur u duciom pédep. Illpasuno
YMHOdHcenus. Pewenue 3a0au c nomowwio 2pagos.

IIpomusononosxcnvle cobvimus. Juaepamma Oiinepa. ObveouHeHnue u
nepeceuenue cobovimui. Hecoemecmuvie cobvimus. @Dopmyna  crodceHus
sepoamuocmei. Ycnoenas eepoammnocmo. Illpasuno ymnooxcenus. Hezasucumvie
coovimus. Ilpeocmaesnenue sxcnepumenma 6 6ude oepesa. Pewenue 3adau Ha
HAaxoocoenue 6eposimHOCmell ¢ NOMOWbIO 0epesa CAYYaAuHO20 IKChepuMeHmd,
ouazpamm Diinepa.

9 KNIACC

[IpeacraBnenrie JaHHBIX B BUAE TaOMUIl, JuarpamMm, rpaduKoB,
WHTEpHpeTanus JaHHbIX. UTeHue u noctpoenue Tabmaull, nuarpamm, rpaukoB 1o
peaIbHbIM JAHHBIM.

[TepectanoBku u dakropuan. CoyeTaHusi U YUCIO COUYECTAHUU. IpeyeonbHuUK
Ilackana. Pemenue 3a1a4u ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

T'eomempuueckasn eeposimuocmo. CryuatiHvlli 86100p MOUKU U3 ueypsl HA
HJIOCKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCHU.

HcnbiTanne. Ycnex m Heynada. Cepusi MCOBITAaHUM 1O IIEPBOTrO yCIexa.
Cepust ucnbiTanuii bepHyuin. BeposTHOCTH COOBITUII B CEpUM HCTIBITAHUM
bepnymnm.

CiyuaiiHass BEIMYMHA WU PACIPENCIICHUE BEPOSITHOCTEW. MaremaTuueckoe
OXugaHue u aucnepcus. llpumepbl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYECHUS BEIMYMHBI. MaremaThueckoe OXUIAHHUE U
JUACTEPCUA CIyYalHOW BEJIMYUHBI «YUCIO YCIEXOB B CEPUHU HCHBITAHUU
bepnynnm».

ITonarue o 3akoHe OOIBIIUX yncell. M3MepeHue BeposSTHOCTEH C MOMOIIBIO
yacToT. Ponb 1 3HaUeHME 3aKOHA OOJIBIITUX YKCET B IPUPOJIEC U OOIIECTBE.
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IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI

[IpoBeneHre ONEHKU OOCTUKEHUW IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
y4eOHOro MpeaMeTa MPOBOAUTCS B (opMe TEKYIIEro U pyOeKHOTO KOHTPOJS B
BUJIC: KOHTPOJIbHBIE PA0OThI, CAMOCTOSTEIbHBIE pA0OThI, 3a4€Thl, MATEMATHUYECKUE
JUKTAHTBI, TMPAKTUYECKHEe pabOThl, MUCbMEHHBIA OTBET MO HWHIUBUIYAIbHBIM
KapTOYKaM-3aJIlaHHsIM, TECTUPOBAHHUE.

st obyuaroruxcst ¢ 3[1P Bo3MokHO nM3MeHeHne GOpMYITUPOBKHU 3aJaHUMA
Ha «MOLIAroBYIO», aJalTallMi0 MpeaJaraéMoro oO0ydarwleMycs TeCTOBOTO
(KOHTPOJIBHO-OIIEHOYHOT0) MaTrepualia: HMCHOJIb30BAHUE YCTHBIX U MUCHMEHHBIX
WHCTPYKIUH, YMOPOIICHUE JUIMHHBIX CJIOXKHBIX (OPMYIUPOBOK HWHCTPYKITUH,
pelIeHre C ONOpOd Ha alnropuT™M, oO0pasel, HCIOIb30BaHUE CIPABOYHOU
uHbOpMaInu.

I[VNIAHNPYEMBIE PE3VIJIbTATBI OCBOEHNA YUEBHOTI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNM A

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBaIlMsg K  OOyYeHMIO  MaTeMaTHKe ¢ IleJICHaIPaBICHHOU
MO3HABATEIbHON JEATEIbHOCTH;

MOBBIIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JEATEIIbHOCTh, TPEOYIONIYI0 MaTeMaTHYeCKUX 3HAaHUM, B TOM 4YHCIE yMEHUE
YUYUTBHCA Y APYTUX JIFOAEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYID CHUTYyalldl0, OBbITb TOTOBBIM
JICVICTBOBATh B OTCYTCTBHE TapAHTUHN yCIIEXa;

criocobHocTh oOydarontuxcs ¢ 3IIP k oco3HaHuto cBoux JeUIIMTOB U
MPOSIBJICHUE CTPEMJICHHS K UX MIPEOIOJIECHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHUE CTABUTH JOCTHXKUMBIC 11ETTH;

yMEHHUE pa3inyarh y4eOHbIE CUTYyallMd, B KOTOPHIX MOXHO JI€CTBOBATH
CaMOCTOSITENIbHO, M CHUTyallid, TJE€ CJEeAyeT BOCIIOJIb30BaThCA CIPABOYHOMN
uH(bOpMaIUel Wik IPYTUMHU BCIIOMOTATEILHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TEPEHOCHUTHh TIOJNYYCHHBbIE B XOJIe OOy4YeHHs 3HaHUS B
aKTyaJIbHYI0 CHUTyanuio (TIpU pelIeHWuW IKUTEHCKUX 3aj1ad, TpeOyrommx
MaTEMaTUYECKUX 3HAHUM);

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUAX U MpaBUIaX MPOBEACHUS
MPOMEKYTOUYHOW Y UTOTOBOM aTTECTalUU;

OBJIaJICHHE OCHOBaMU (PMHAHCOBOM T'PAMOTHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

Oeénaoenue YHUGEPCANbHBIMU YyueoOHbIMU no3HaeamebHbIMU
oelicmeuamu:

YCTaHABJIMBATh MNPUYUHHO-CICICTBEHHBIE CBSI3M B  XOJE€ YCBOECHUSA
MaTE€MaTHYECKOTr0 MaTepuaa;
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BBISIBJISITh JEUIUT JAaHHBIX, HEOOXOJUMBIX JUIsl PEIICHUs MOCTaBICHHOMN
3a/laui;

C TIOMOIIIBIO YYUTENS BHIOMPATh CIOCO0 pellleHrs MaTeMaTH4eCKOW 3a1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

OPUMEHSATh W MpeoOpa3oBbIBATh 3HAKM M CHUMBOJIBI B XOJI€ pEIICHUs
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IaHHOE TIPU PEIICHUU MaTEMaTUUYECKOM 3a/1auH;

MOHUMATh U UHTEPIPETHPOBATh MH(YOPMALMIO PA3NUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHUS;

WUTIOCTPUPOBATH peliaeMble 3a7auu rpauIecKUMU CXEMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MMOHUMAaTh M HCIOJIb30BaTh MAaTEMATHYECKHE CPEACTBA HArJSJHOCTH
(rpaduku, nauarpaMMbl, TaONWIBI, CXeMbl W Jp.) Ui  WUIIOCTpPAlWH,
WHTEpIpETaliU, apryMEHTAIUH.

Osnadenue  yHugepcanvHvlMu  yueOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpPraHMU30BbIBATh yU4€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMM B IPOLIECCE PELICHUS 3a1a4;

B3aUMOJEMCTBOBATh M HAXOAWTh O0IIME cHocoObl paboThl; padboTaTh B
IpynIne: HaxoAuTh OOIlee pelleHue M paspemarbh KOHQIMKTBI Ha OCHOBE
COIJIaCOBaHMS MO3UIMI U y4€Ta HHTEPECOB; CIyIIaTh NMapTHEPA; GOpMyIUpPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

MIPOTHO3MPOBATh BOZHUKHOBEHUE KOH(MDIUKTOB MPU HATUYHUU PA3HBIX TOUEK
3peHus U paspeniaTb KOH(QJIMKTHI HA OCHOBE y4€Ta MHTEPECOB U MO3ULMUN BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO MO3ULUI0O U KOOPAUHHUPOBATH €€ C MO3ULUSAMU
napTHEPOB B COTPYAHUYECTBE IMPHU BBHIPAOOTKE OOIIEro pEleHUs] B COBMECTHOM
NEATEIbHOCTH;

BBIMOJIHATH CBOIO YacTh PalOThI, TOCTUraTh KayeCTBEHHOI'O pe3yJibTaTa U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTUMHU YICHAMH KOMaHBL;

OLIEHHMBATh KaY€CTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT.

Osnadenue yHugepcaibHbiMu yueOHbIMU PeCYIAMUGHBIMU OCUCH GUAMU:

CTaBUTbH 1€, BHIOMPATh U CO37aBaTh AJITOPUTMBI JJIA PEIICHUs] YIeOHBIX
MaTeMaTUYECKHUX MpooIem;

MJIAHUPOBATh U OCYUIECTBISTh JI€ATEIbHOCTh, HAMPABIECHHYIO Ha PEIICHUE
3aJ1a4y UCCIIEeI0BATEIbCKOIO XapaKTepa.

dopMynHpoBaTh W yIEpKUBaTh y4yeOHYHO 3aJady, COCTABJIATH IUIAH U
MOCJEI0BATEIILHOCTD JCHCTBUM;

OCYUIECTBJISATh KOHTPOJIb MO 00pa3lly ¥ BHOCUTH HEOOXOIUMBIE
KOPPEKTHUBBI;

KOHTPOJIMPOBATh TMPOIECC M PE3yJbTaT y4eOHONW MaTeMaTHYECKOM
NEeATEIbHOCTH;
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aZICKBaTHO OIICHWBATh MPABUIBLHOCTh WJIM ONIMOOYHOCTH BBITIOJHEHUS
yueOHOM 3amauu, €€ OObEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €&
pelIeHuUs;

CMYaTh COCO0 JAEHCTBUS U €ro Pe3ynibTaT C 3aJaHHBIM 3TAJIOHOM C ILIEJIbIO
OoOHapyXeHHUs OTKJIOHCHHUH U OTJIMYUI OT ATaJOHA.

NpeABUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TIPH PEIICHUH
y4eOHOM 3a71a4u;

MMOHUMATh MMPUYHHBI, IT0 KOTOPBIM HE ObUT IOCTUTHYT TPEOYyEeMBbIil pe3ysIbTat
NEeATEITLHOCTH, OTPEICTISATh TO3UTUBHBIC N3MCHCHHSI M HAMPABJIIEHUs, TPeOyIone
JanbHENIe padoThl;

PETYIMPOBATH CIIOCOO BHIPAKCHUS IMOIIHA.

INPEAMETHBIE PE3YJIBTATDBI

PesynbraTthl ocBoeHusi yuyeOHoro mnpeamera «Martematuka (BKIIIOUYas
anredpy, reoMEeTpHUIO, BEPOSITHOCTh U CTATUCTHUKY)», paclpelieJIeHHbIE M0 Tojam
oOy4deHusi, GOPMYyIUPYIOTCS O MPUHIIMITY JTOO0ABJICHUS HOBBIX PE3YJIbTATOB OT
rojla K TOJy, Y€ Ha3BaHHbIE B MPEIBIIYIIMX T0JaX IO3UIMH, KaK MPaBUIIO,
JIOCIIOBHO HE TIOBTOPSIIOTCS,, HO YUYHUTBIBAIOTCS (PE3yibTaThl OUEPEAHOTO TOJa 10
YMOJTYaHUIO BKJIIOYAIOT PE3YJIbTATHI IPEABIAYIIUX JIET).

IINTAHUPYEMBIE ITPEJMETHBIE PE3VJIBTATBI OCBOEHUMA

[TPUMEPHOI PABOYEHN ITPOTPAMMBI KYPCA «MATEMATHKA»

(ITOTOAAM OBYUEHUA)

OcBoenue yueOHOro Kypca «MaTematrka» B 5—6 Kj1accax OCHOBHOM IIIKOJIbI
JIOJDKHO 00€CTIeUnBaTh JOCTIKEHHUE CIEIYIONIUX MPEeIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB:

5 KUIACC

Yucna u gvluucnenus

OpueHTUpOBaTbCA B TOHATHUAX U ONEpUPOBAaTh Ha 0a30BOM YpOBHE
TEPMHHAMH, CBSA3aHHBIMH C HaTypajbHbIMU 4YHCIAMH, OOBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSIMHU.

CpaBHHMBaTh M yHOPSANOYMBATH HaTypalbHbIE 4YHUCIIA, CPAaBHUBATH B
MPOCTEUIINX CITy4asix OOBIKHOBEHHBIE JPOOU, NECATUYHBIE IPOOH.

CooTHOCUTh TOYKY Ha  KOOPJMHATHOM  (YMCIOBOM) TpsMOMl ¢
COOTBETCTBYIOIIUM €l YMCIOM M H300pa)kaTh HAaTypaJIbHbIE YMCJIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSMOM.

BoinonHaTe apudMeTnyeckue AEUCTBUS C HATypalbHBIMU YHUCJIaMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIIUX CITydasiX.

BBINIONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN.

OKpyTasTh HaTypaJbHbIE YHCIA.

Pewenue mexcmoswix 3adau

Pemarh TekcTOBble 3agauM apUPMETHUECKUM CIHOCOOOM M C MOMOUIBIO
OpPraHM30BAHHOTO KOHEYHOTO TIiepedopa BCEX BO3MOXKHBIX BapUaHTOB (MpHU
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HEO0OXOMMOCTH C HAIIPABJISIIOIIEH TTOMOIIBIO).

Pemate 3amaum, cojepikaiiue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYUHBI:
CKOpPOCTb, BpEMsl, pacCTOSIHUE; 1I€Ha, KOJUYECTBO, CTOMMOCTh (IIpH
HEO0OXOJMMOCTHU C UCIIOJIb30BAaHUEM CIIPABOYHON MHGOPMAIIHH).

Hcnonb3oBaTh KpaTKue 3alMCH, CXEMbl, TaOJIUIBl, OOO3HAYECHUS TIPU
pelieHuu 3a1ad.

[lonb30BaTbcsi OCHOBHBIMM ~ €IMHUIIAMU  W3MEPEHUS: I1IEHBI, MacChl;
paccTosiHUSI, BPEMEHU, CKOPOCTH; BbIpaXXaThb OJIHM €IMHMIIBI BEJIMYHUHBI 4epe3
npyrue (mpy HeoOXOAMMOCTH C OTIOPOM Ha CIIPABOYHYIO HH(POPMAITHIO).

N3Bnekate wHpOpMaIMio, MPEACTaBICHHYIO B TaOyiMIe, Ha CTOIOYATOM
JyarpaMmMme, UHTepIpEeTUPOBATh MPEACTABICHHbBIC JAHHbIC, UCIIOIb30BaTh JTAHHbIC
MIpU PEIICHUU 3a/1a4.

Haznaonasn zeomempus

[Tonb30BaThCA reOMETPUUYECKUMHU MOHATUSMU: TOUYKA, MIPsiMasi, OTPE30K, JIyd,
YTOJI, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpA, UMEIMUX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcrnonb30BaTh TEPMUHOJIOTHIO, P HEOOXOAUMOCTH 1O BU3YyaJILHOM OIOpE,
CBSI3aHHYIO C yIJIAMH: BEPUIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPIINHA,
CTOpOHA, TUAroHab; C OKPYKHOCTBIO: PAIUyC, TUAMETP, LICHTP.

N3o0paxkath H3ydYeHHBbIE T€OMETpUUECKHME (PUTYphl Ha HEIMHOBAHHOW U
KJieTyaTol OyMare C TMOMOIIBIO LMPKYJS W JIMHEHKH (TOCT€ COBMECTHOTO
aHalln3a).

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

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaapara s
UX TIOCTPOEHHS], BBIYUCIICHUS TUIOMIA/IA U IEPUMETPA.

Boruucnsate mepumeTp M IUIOMAAL KBaApara, MPSIMOYTOJbHHUKA, (QUTyp,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4Hcle (Uryp, M300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUYECKHUMU €IMHUIAMU U3MEPEHUS JJIUHBI,
IUIOMIAAM; BBIPAXKATh OJHU €AUHUIBI  BEJIMYMHBI 4epe3 japyrue (mpu
HEO0OXOJIMMOCTH € OMOPOM Ha CIPABOUYHYIO MH(OPMALIHIO).

Pacno3naBate mapaienenunesn, KyO, HCMOIb30BaTh TEPMUHOJIOTHIO:
BEpIIIMHA, peOpo TrpaHb, U3MEPEHHUS; HAXOAUTh HU3MEPEHUs Mapajijiesienumnea,
KyoOa.

Breruucnare 00béM Kyba, mapaiiesenureia mno 3aJaHHbIM U3MEPEHUsIM (C
OTIOpPOY Ha aJTOPUTM YUYEOHBIX JCHCTBHUI), MOJIH30BATHCA CAMHUIIAMH U3MEPECHUS
o0BEMma.

Pemats HecliokHbIE 3aa4d HAa U3MEPEHUE TE€OMETPUUYECKUX BEIIUYMH B
MPAKTUYECKUX CUTYaNHsIX (IPU HEOOXOIUMOCTH C BU3YaIBbHOM OTIOPOiN).

6 KJIACC
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Yucna u evluucnenusn

OpueHTHpOBaTbCSI B TMOHATUSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMU C PA3JIMYHBIMU BUJAMH YUCEN U CIIOCOOAMU MX 3aIlHCH,
NepexoauTh (€CIIM ATO BO3MOKHO) OT OJIHOM (hOpMBI 3aIKMCH YUCia K APYTou.

CpaBHMBaTh U YHOPSAI0UYUBATH 1EJIbIE YUCIA, OOBIKHOBEHHBIE U JECATUUHbBIC
JIpoOu, CpaBHUBATH YKCIIa OJJHOTO U Pa3HBIX 3HAKOB.

BoinonsaaTe apudmeTnyeckue JEHCTBUS C HATypPAJIbHBIMU W LEJIBIMU
YuciIaMu, OOBIKHOBCHHBIMH W JECSITHYHBIMU JIPOOSMH, TOJOXKUTCILHBIMU U
OTPULIATEILHBIMU YHCIIAMHU.

Boiuncnars 3HAYEHUS YHUCIOBBIX BBIPAKEHUW, BBIMOJHATH NPUKUIKY U
OIICHKY pe3yJibTaTa BBIYUCICHUI; BBITIOJHATh TMPEOOPA3OBAHUS UUCIOBBIX
BBIPKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCHUTHh TOYKY Ha KOOPAMHATHOM MPSIMOMl C COOTBETCTBYIOILIMM €U
YUCJIOM M HM300pakaTh 4YKClIa TOYKAMH Ha KOOPAMHATHOW MPSIMOM, HAXOIUTh
MOJYJIb YHCIIA.

COOTHOCUTH TOUKH B MPSMOYTOJIBHOM CUCTEME KOOPJAUHAT C KOOPJIAUHATAMU
3TOM TOYKH.

OKpyrisiTh 1eible YUCia U JCCATHYHBbIE ApoOH (1o oOpasily), HaXOJIUTh
MPUOIMKEHUS YHCEIL.

Yucnoevie u OyKeeHHble GbIPAICEHUA

OpueHTUpPOBATHCST B TMOHATUSAX U OMNEPUPOBaTh Ha 0a30BOM YpOBHE
TEpPMUHAMU, CBSI3AHHBIMHU C 3aIlMChIO0 CTEMEHU YHUCIA, HaXOAWTh KBajpaT U KyO
YHUCJIa, BBIYUCIATHh 3HAYEHUSI MPOCTEUIINX YUCIIOBBIX BBIPAKEHUMU, COAEp KaIINX
CTEICHH.

[Tonp30BaThCA MpU3HAKAMU JEIUMOCTH (MPU HEOOXOAUMOCTH C OMOPOM Ha
aJTOPUTM IPaBUJIa), PACKJIaIbIBaTh HATYpaIbHbIE YKCIIa HA IPOCThIC MHOKUTEIIH.

Tonv306amucsa macuimabom, COCTABIATH MPOTIOPIIUN U OTHOIICHHMSI.

Ncnionp3oBaTh OYKBHI 1711 0003HAUCHUS YUCEN NP 3aMHCH MAaTEMaTHUYECKUX
BBIDOKECHUM, HAXOAWTh 3HAUYeHUsS OYKBEHHBIX BBIPAKECHHH, OCYIIECTBIISSA
HE0OXOMMbIE TIOJICTAHOBKH U MPeoOpa3oBaHus (C OMOPOi HA aJTOPUTM YUEOHBIX
NEeUCTBU).

Haxonnte Hen3BECTHBIM KOMIIOHEHT PAaBEHCTBA.

Pewienue mexcmoswix 3a0au

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

Pemath MpocTeunmme 3aJ1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPONOPIIMOHAIBHOCTHIO BEJIMUMH, MPOILEHTAMH; peIlaTh TPU OCHOBHBIE 3aJlauu
Ha JPOOU U MPOIICHTHI.

Pemate 3amaum, coneprkaiiue 3aBUCHMOCTH, CBS3bIBAIOIINME BEJIUMYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, L[EHa, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOAUTEIILHOCTh, BpeMs, 00BEMa pabOThI, HCMOIB3YS apUPMETUUECKUE
NEUCTBUS, OILICHKY, NPHUKUJKY; T[OJb30BaThbCS  EIUHHUIIAMU  U3MEPEHUs
COOTBETCTBYIOIINX BEJIUYMH.

CocraBnsiTh OYKBEHHBIE BBIPAXKEHUS IO YCJIOBHIO 3a7adydl  IOCTE
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COBMECTHOT'0 aHAJIU3a.

N3Bnekats uMH(OpManuio, MpeACTaBICHHYIO B TaOJMIax, Ha JIMHEWHOH,
CTOJIOUATOM WM KPYroBOM JuarpaMmax, MHTEPIPETUPOBATH MpPEACTaBICHHbBIC
JNAHHBIE; UCIIOJIb30BaTh JAHHbIE ITPU PELICHUU 3a/1a4.

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

Haznaonaa zeomempus

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOMHNX (hopmy
U3YYEHHBIX T€OMETPHUYECKHX IJIOCKHMX WU TMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYIHBIX (QUTYP.

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

NMeTh mpencraBieHue O T€OMETPUUYECKUX MOHSTHUSX: PaBEHCTBO (uryp,
CUMMETpPHUS, OCb CHMMETPUH, UEHTP CUMMETPHUHU.

HaxonuTe BeIMYMHBI YIVIOB M3MEPEHUEM C IIOMOIIBIO TPAaHCIOPTHUPA,
CTPOUTH YTJIbl 3aJaHHOW BEJIMUMHBI, I10JIb30BaThCS IPU PELICHUH 3a7a4 IPayCHOM
MEpPOU YIJIOB; pACIIO3HABATH HA YEPTEXKAX OCTPBIMU, IPSAMON, pa3BEPHYTHIN U TYIIOU
YTJIBL.

Bpuucnars OuHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, IOJIb30BaThCA
EAVHHUIIAMU HU3MEPEHUS JUIMHBI, BBIPA)KaTh OJHW €IMHHUILBI MU3MEPEHUS [JIMHBI
yepes Apyrue.

Haxonutb, uCHoJib3ys 4YEpTEKHbIE HMHCTPYMEHTBI, PACCTOSHHUS: MEXKIY
JBYMSI TOUKaMH, OT TOYKH /10 IPSIMOM, UTMHY MTyTH Ha KBAaJIPATHOU CETKeE.

Boluucnate  mnomans  QUryp, COCTaBIEHHBIX W3  MNPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa30MeHHME Ha MpsSMOYTrOJbHUKHA, Ha paBHbIE (QUIYpHI,
JOCTPAavBaHWE 1O NPSIMOYIOJIbHUKA; I0Jb30BATHCSI OCHOBHBIMHM E€IUHULIAMU
WU3MEPEHHs IUIOIIAJN; BBIpAXKaThb OJHU E€OUHUIBI MU3MEPEHUs IUIOMAgu 4Yepes3
npyrue (mpyu HeoOXOAMMOCTHU C OTIOPOM Ha CIIPABOYHYIO HMH(POPMAILIHIO).

Pacnio3naBaTh Ha MOJENSAX M M300paKEHUSX MUPAMHUIY, KOHYC, IUIUHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakats Ha KieT4aToM Oymare nmpsMOyroJIbHBIN Mapaieenunes.

Boruncnsate 00bEM NpSAMOYToJIbHOTO Mapaiesienunena, Kyoa, ojJb30BaThCs
OCHOBHBIMU €IMHHMIIAMH HW3MEpEHHs 00bEMa; BbIpaXaTb OJHH EIUHULBI
u3MepeHus 00bpEMa yepes apyrue (¢ omopoi Ha CpaBOYHYIO0 UH(POPMAITUIO).

Pemate HeciiokHbIE 3a7aud Ha HAXOXKIEHUE T€OMETPUYECKHUX BEJIIMYUH B
MPAKTUYECKUX CUTYAMIX (TPU HEOOXOJUMOCTH C BU3yaIbHOU ONOPOHA).

INIAHUPYEMBIE ITPE/IMETHBIE PE3VJIbTATBI OCBOEHUA

[IPUMEPHOI PABOYEN ITPOT'PAMMBI KYPCA «AJITEBPA»

(ITOTOJAM OBYYEHUA)

OcBoenue ydeObHOTO Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JIOJDKHO OOECIEeYMBATh JIOCTHIKCHHE CIICAYIONINX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB:
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7 KIIACC

Yucna u éviuucnenus

BoinonHsaTh, couerass yCTHbIE M NMUCBMEHHBIE TPHUEMBI, apupMETHUUECKHE
JEUCTBUS C PAallMOHATIbHBIMU YUCIAMU.

Haxonuth 3HayeHUsI YUCIOBBIX BBIPAKEHHM; MPUMEHSATH pPa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BHIYMCIICHUS] 3HAUEHHUI JIPOOHBIX BBIPAXKEHUM, COAEPIKAIIMX
OOBIKHOBEHHBIE U JICCATUYHBIE TPOOH.

[lepexonuTth OT omHOW (POpMBI 3ammcH 4MceNn K ApPYyrod (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSATUYHYIO ApoOb). CpaBHUBATH U
YHOPSAI0YHUBATh PallHOHATIBHBIE YUCIIA.

OKpyTsTh YKCIa.

BpINONHATE MNPUKUAKY M OLEHKY pE3yJbTaTa BBIYUCICHUW, OLIEHKY
3HAYEHUU YUCIIOBBIX BBIPAXKECHUM.

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

[IpuMeHATh  NpPU3HAKKM  JEIMMOCTH, PAa3jOKEHHE Ha  MHOXUTEIH
HATypaJbHBIX YUCEIL.

Pemarp mnpocreillive NpakTHKO-OPUEHTHPOBAHHBIE 331a4H, CBS3aHHBIC C
OTHOIIEHUEM  BEJIMYUH, MPONOPLHOHAIBHOCTbIO  BEIMYMH,  MPOICHTAMU;
MHTEPIIPETUPOBATH PE3YJIbTATHI PELICHHUS 33/1a4 C YUYETOM OTPAHUYEHUH, CBA3aHHBIX
CO CBOWMCTBaMH pPacCMAaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue eviparxccenus

OpueHTHpOBaTbCSI B MOHATUSAX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKor TepMUHOJIOTHEN U CUMBOJIUKOM.

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

BoinmonusaTe  mpeoOpa3oBaHUs  IEJIOTO  BBIPAXEHHST B~ MHOTOWIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINIONHATE YMHOXEHUE OJHOYJIEHA HAa MHOTOYJIEH M MHOIOYJI€Ha Ha
MHOTOYJIEH, NPUMEHATh (OpMyJbl KBajapaTa CyMMbl M KBajJpaTa pa3HOCTH (C
OTIOPOIi Ha CITPABOYHYIO HH(POPMAIIUIO).

OcyliecTBIATh Pa3ioKE€HWE MHOTOYJIEHOB HA MHOXXHMTEINW C MOMOIIBIO
BBIHECEHHMSI 32 CKOOKU OOILEr0 MHOYHUTEIISA, TPYNIUPOBKH ClIaraéMbIX, IPUMEHEHUS
(hopMys COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO MH(POpPMAILIHIO).

[IpumeHsATh peoOpa3zoBaHusi MHOTOUJICHOB ISl PELIEHUS Pa3JIMYHbIX 33734
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEHW C HATYPAJIbHBIMU IIOKa3aTENsAMU IS
npeoOpa3oBaHus BbIpaXXEHUH (C OMOPOM Ha CIIPaBOUYHYIO HH(POPMAIIHIO).

Ypasnenua u nepasencmea

PemaTte nuHeliHbIE ypaBHEHHSI C OJHOM MEPEMEHHOM, NMPUMEHSS MpPaBUJIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K paBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.
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Hmets mpeactaBienue o rpaduyecKux METOJAaX MPH PEIICHUU JIMHEHHBIX
YPaBHEHUH U UX CUCTEM.

[lonGupars mpuMepsl Hap 4YHUCEN, SBISIIOMIMXCS PELUIEHUEM JIMHEHHOIro
YPaBHEHUS C ABYMs [IEPEMEHHBIMHU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH; IOJIb3YACh TIpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHHUH.

Pemars crucrempl AByX JIMHEHWHBIX YPAaBHEHMM C JBYMS NEPEMEHHBIMHU, B
TOM 4ucIie rpaduyecku (C OMOpoil Ha AITOPUTM YUeOHBIX ACHCTBUIA).

CocraisaTh (1OCIE COBMECTHOIO aHAJIW3a) U PEIIaTh JUHEHHOE yYpaBHEHUE
WIM CUCTEMY JIMHEWHBIX YPAaBHEHHMI MO YCJIOBHIO 33Ja4d, UHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJa4d MOJTYYEHHBIA pe3ynbTar.

Koopounamut u cpagpuxu. @Pynkyuu

N300paxaTh Ha KOOpJMHATHOM TPSAMOM TOYKH, COOTBETCTBYIOLIUE
3aJJaHHBIM KOOpJAMHATAM, JIy4d, OTPE3KH, HWHTEPBAJIbI;, 3alMCBIBATH YHCIIOBBHIE
IPOMEXYTKH Ha aJIreOpanveckoM S3bIKE.

OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JJaHHBIM KOOPJAWHATaM;
CTPOUTH TpaPUKH JTUHEHHBIX yHKINH. CTpouTh rpaduk GyHkimu Y = kx + b,

OnucelBaTh € TOMOIIBIO (YHKIMHA H3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU (IO alrOpuTMy Y4e€OHBIX AEHCTBHIA): CKOPOCTh, BPEMS, PACCTOSHUE;
LI€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIMU IO 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 NperCcTaBICHUs U aHaIW3a UHQOpMaLUU;
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peaTbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

8 KUIACC

Yucna u évluucnenusn

Hcnonb30BaTh HavalIbHBIE MPEJICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YUCeJN ISl CPAaBHEHUS, OKPYTJICHUSI M BBIYUCIICHH; n300paxaTh J1eHCTBUTEIIbHbBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumMeHaTh TOHATHE apU(METHUECKOTO KBAJPATHOTO KOPHS; HAXOIHTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3Ysl MPU HEOOXOJAMMOCTHU KaIbKYJSTOP; BBIMOIHSATH
npocTeiime npeoOpa3oBaHusl BbIpaXEHUN, COJEpIKAIMX KBaJApPaTHbIE KOPHHU,
WCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MAJIbIX YUCEI C MOMOIIBIO TECITUYHBIX
npoOeit u creneneit yucia 10.

Ancebpauueckue gviparicenus

[IpyuMeHSITP TIOHATHE CTENEHW C UENbIM I[0Ka3aTeJIeM, BBINOJHITh
npeo0pa3oBaHus BBIPAKECHHM, COACPIKAIIUX CTEMEHU C IENbIM ToKaszaTelneM (C
WCITOJIb30BAaHUEM CITPABOYHON WH(MOPMAITUN).

BhIMONTHATE HECTIOKHBIE TOXKIECTBEHHBIE MPE0OpPa30BaHMS PAIIMOHATBHBIX
BBIPOKEHUI HA OCHOBE MPABWII ICUCTBUIM HaJ MHOTOWICHAMHU M ajireOpanvdecKuMu
JTPpOOSIMHU.
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PacknanpiBaTh KBagpaTHBIN TPEXUYIIEH HA MHOKUATEIIN.

[IpumeHsTh peoOpa3OBaHUs BBIPAXKEHUM JUIsl PEIICHUS PAa3IMYHBIX 3a/1a4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOU TPAKTHKHU.

Ypasenenua u nepasencmea

Pemarp nuHelHBIE, KBaJpaTHbIE YpaBHEHUS (C  HCIIOJIb30BAHHEM
CHpaBOYHOM HH(OpMallMK) W pallOHAJIbHbIE YPaBHEHHUS, CBOJSIIMECS K HUM,
CUCTEMBI JIBYX YPaBHEHHH C JBYMS IEPEMEHHBIMH.

IIpoBOaUTE MpOCTENUIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCII€ C TPUMEHEHUEM IrpapuuecKuX MpeACcTaBlIeHUl (yCTaHaBIMBATh, HMEET
JIY ypaBHEHUE WJIM CUCTEMA YPABHEHUU PELIEHUs, €CIIM UMEET, TO CKOJIbKO, U TIp.)
C OMOpPOH Ha aITOPUTM YUEOHBIX JEHCTBUI.

[lepexonuTh OT ciOBeCHOW (OPMYIHMPOBKHU 3a1adyu K €€ anreOpanueckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJyYEHHBIN pe3yJbTarT.

IIpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB Ui CPaBHEHUS, OLICHKU;
penaTh JIMHEWHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOW M UX CHCTEMBI; JaBaTh
rpaUyecKy0 WUIIOCTPALMI0O MHOXKECTBA PEIIEHUH HEPaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

Dynkyuu

OnepupoBarb Ha 0a30BOM ypOBHE (PYHKIIMOHAJIbHbBIC IMOHATHS U S3bIK
(TepMUHBI, CUMBOJIMYECKUE 0003HAUYEHUS); ONMPENENATh 3HaU€HHE (DYHKIUU IO
3HAYEHUIO apTyMEHTa; ONPEAENISITh CBOMCTBA PYHKIMU O €€ rpauKy.

CtponTs rpaduky sneMenTapHbIx GyHKIMH Buga , Y = X4y =X,y = [y

Y= k; ONHCHIBaTH CBOMICTBAa 4YHUCIOBOM (YyHKIMM 10 €€ rpaduky (Ipu
X
HEO0OXOIUMOCTH C HAIPABJISIFOIIECH MTOMOIIIBIO).

9 KJIACC

Yucna u évluucienus

CpaBHMBATH U yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Breimonuate apudmernueckue JEUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
coyeTas YCTHbIE M NHUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
MppalMOHAIBHBIMH YHCJIaMH.

Haxonute 3HaueHuss cCTeneHEW C MLEIbIMUA TOKA3aTesIMU W KOPHEW;
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyraarh J€UCTBUTEIbHBIE 4YHCIA, BBINOJHATH NPUKUIKY pe3yJbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

Ypaenenua u nepasencmea

Pemiate nuHEHHbIE M KBaJpaTHbIE YpPaBHEHHWsS, YPaBHEHHUS, CBOJSIIUECT K
HUM, POCTEUIITNE TPOOHO-pAIIOHATHHBIC YPAaBHEHUSI.

Pemwars mnpocrenmmne cuCTeMbl JBYX JIMHEWHBIX YPAaBHEHHU C JAByMs
MEPEMEHHBIMU M CHUCTEMbI JIByX YpaBHEHUW, B KOTOPHIX OJHO YpPaBHEHUE HE
SBJISIETCS TIMHEUHBIM (110 BU3yaJIbHOM orope).

Pemate mpocreiiime TEKCTOBBIC 3aJaud alre0OpaudeckuMm CrocoOoM ¢
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MOMOILBIO COCTaBJICHUSI YPaBHEHUS WM CUCTEMBI JBYX YpPaBHEHUH C ABYMs
MIEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIECAOBAHNS YPABHEHU U CUCTEM YPAaBHEHUN, B
TOM YHCJIE C TPUMEHEHUEM TrpaduuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JIM YpaBHEHUE UJTU CUCTEMA YPABHEHUI pEICHUs], €CJIM UMEET, TO CKOJIbKO, U TIp.).

PemaTe NMHEWHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300paXkaTh
pElLIEHNE HEPABEHCTB HA YHUCJIOBOM NPSIMOM, 3alMCHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO; HW300paxaTh pEIICHHE CHUCTEMbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3aIMCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEILICHUN PA3IUYHBIX 3aa4.

Dynukyuu

Pacnio3naBaTh (PyHKIIMM W3y4YeHHBIX BUAOB. [loka3biBaTh CXeMaTHYECKH
pAacIoNoKEHNUE HAa KOOPJIMHATHOW IJIOCKOCTH TpadukoB (QyHKIMA Buma: Y = KX,
y=kx+b,,y=ax®+bx+c,y=x3y = Jx Y = k B 3aBUCHMOCTH OT 3HaeHHil

X
K02 UIIMEHTOB; ONTUCHIBATh CBOMCTBA (PYHKIIUM.

Ctpouth U M300pakaTh CXEeMaTHYECKU rpauMKU KBAAPATUYHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh KBagpaTHUHYIO0 (GYHKLUHIO 110 POpMyJie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, T€OMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apu(MeTHyecKyr0 M T'€OMETPUYECKYI0 IIPOrpecCUuu IMpHU
Pa3HbIX COCO0AX 3aaHMsL.

BbIMONHATE  BBIUMCICHUS C  HUCMOJb30BaHHEM (opmyn N-ro uieHa
apu(pMETUIECKON U TCOMETPUUYECKON MPOTPECCUil, CyMMBI MEPBBIX N WIEHOB (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

Pemate 3amauu, CBA3aHHBIE C YHCIOBBIMM IOCIEIOBATEIBHOCTSIMU, B TOM
qucie 3a/1a4l U3 peallbHOM JKU3HU (C MCIOJIb30BAaHUEM KaJIbKYJSTOpa, LU(PPOBIX
TEXHOJIOTHUH).

[INTAHUPYEMBIE IMPEJIMETHBIE PE3YJIbTATHI OCBOEHU A

ITIPUMEPHON PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPUST»

(ITO TOAAM OBYYEHUMA)

OcBoenne yueOHOro Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs JODKHO 0OecneunBaTh JOCTH)KEHHE CIEIYIOIIUX IPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Pacrio3HaBaTh W3y4YeHHBIE TEOMETPUYECKUE (UTYPBI, OIMPEACTATh HX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaTh T€OMETPUYECKUE (UTYPHI; BBIMOIHATH
YEpTEXkKU IO YCIOBUIO 3adaud. M3mepsATh JMHEHHBIE W YIJIOBBIE BEJIUYHHBI.
PemaTe 3aa4M Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.
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Hlenatp rpyOyr0 OIICHKY JHMHEHHBIX W YIJIOBBIX BEIUYHH TMPEIMETOB B
pealbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pasMmepbl ITHX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CtpouTh YepTeXW K TCOMETPHUYECKUM 3ajjadaM (C HCIOJIb30BaHUEM
CMBICJIOBOM OIOPBI: HABOAIINE BOIIPOCKHI H/WJIH alrOpUTMa YIeOHBIX JCHCTBHI).

[Tonb30oBaThCs MpPHU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIOJIb30BaTh
MIPU3HAKUA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOANTE NOKA3ATENBCTBA HECIOKHBIX TEOMETPUUECKAX TEOPEM.

[Tonmp30BaThCA NMPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEJWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJBHOTO
TPEYTrOJbHUKA, B PEIICHUM TEOMETPUYECKUX 3a7ad (C HUCIOJIb30BaHUEM
3PUTENILHOM HATJISIIHOCTH W/WJIH BEepOAIbHOM OTMOPHI).

OnpenensiTe MapauieIbHOCTh MNPSIMBIX € TMOMOUIIBIO YIJIOB, KOTOPHIE
oOpazyer ¢ HUMH cekymas. OnpeaessaTh MapauieIbHOCTh MPSAMBIX C ITOMOIIBIO
PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MPSMOM.

Pemrats 3amaun Ha KiieTyaTtoi Oymare.

[IpoBOaUTH BBIUMCICHUS M HAXOJUTh YMCIIOBBIC U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHX 3aJayax C HCIOJIb30BAaHUEM CYMMbI  YIJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECCUCHUN JIBYX NAapAJUICIbHBIX MPSIMBIX CEKyIlleH. Pemars mnpakThdeckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

NmeThs npencrTaBieHue 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIMpPOBATH OMNPEICICHUS OKPYKHOCTH W Kpyra, XOpAbl U JUaMmeTpa
OKPYKHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh MPUMEHATH 3TH CBOMCTBA IPHU
pEILICHUY 3a7a4.

OpueHTHpOBaTBCA B  TOHATUSX: ONHWCAHHAs OKOJO  TPEYroJIbHUKA
OKPY>XHOCTbh, IICHTP OMHCAaHHON OKpYy)KHOCTH. OrnepupoBaTh Ha 0a30BOM ypOBHE
dbakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKaIOTCs B OHOM
TOYKE, U O TOM, UYTO CEPECAWHHBIE MEPICHAUKYJISPbI K CTOPOHAM TPEYrOJbHUKA
IIEPECEKAOTCS B OJJHOU TOUKE.

OpueHTHpPOBAaThCS B TMOHATHSAX W ONEpPUPOBaTH Ha 0a30BOM ypOBHE:
KacaTejabHasd K OKPYXHOCTH, TE€OpeMa O IEPHEHAUKYJSIPHOCTH KacaTeJIbHOW |
paanyca, MpoBEIEHHOIO K TOYKE KaCaHUs.

Nmets mipencraBieHHE O MPOCTEUINIMX T€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHUE MMOCTPOCHUS C TOMOIIBIO IUPKYJIS U
JIMHEWKH.

8 KIIACC

Pacnio3HaBaTh OCHOBHBIE BHUIbl YETHIPEXYTOJBHUKOB, HX 3JEMEHTBHI,
M0JIb30BAThCS UX CBOMCTBAMHU MPH PEIICHUHA T€OMETPUYCCKUX 3a/1ad.

OpueHTUpPOBATHCS B MOHATUH — TOUYKU MEPECEUCHHS] MEUAH TPEYroIbHUKA
(LeHTpa mMacc) B pelieHry 3aj1ad.

Brnanetrs noHsiTueM cpeaHel JIMHUU TPEYroJIbHUKA U Tpaneluuu, MPUMEHSTh
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UX CBOMCTBA IPU pEIIEHUWM NPOCTEUIIMX TIeOMETpUYECKuX 3anad. Mmers
npexacrasieHue o teopeMe daneca M TeopeMe O NMPONOPLUOHAIBHBIX OTpE3Kax,
OPUMEHATh UX JUIsl pEUIeHHs IMPaKTUYECKUX 3ajad (C OMOpOod Ha 3PUTEIbHYIO
HarJSIAHOCTD ).

[IpuMeHsTh NpU3HAKK TOA00US TPEYTOJbHUKOB B PEIICHUU HECIOKHBIX
r€OMETPUYECKUX 3a]a4.

[Tonb3oBatbesa Teopemoit Iludaropa ans pelieHuss IeOMETPUUECKHX U
PaKTUYECKUX 3a/a4.

Brnagers MNOHATHAMHM CUHYCAa, KOCHMHYyCa M TaHI€HCa OCTpOro yria
PSIMOYTOJIBHOTO TPEyroiabHUKA. [10J1630BaThCS 3TUMH MOHATHIAMU ISl PELICHUS
MPaKTUYECKUX 3a/a4 (IpU HEOOXOUMOCTHU C ONIOPOM HA AJITOPUTM MPABUIIA).

Beraucnate  (pasnuyHbIME - ciocobamu)  (C  OMOpPOM Ha  CIPaBOYHYIO
uHGOpPMAIIMIO) IUJIOUIA[b TPEYroJbHUKA M IUIOMIAJM MHOTOYTOJBHBIX (QUTYp
(monB3ysich, T1€ HEOOXOUMO, KAIbKYJIATOPOM). IIpUMEHATh MONTy4eHHbIE YMEHUS
B IIPAKTUYECKHX 3a/1a4ax.

Biagere MOHATHMSAMHM BIMCAaHHOTO W LEHTPAJIBHOIO YIJIA, HCIOJbB30BATh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMmH (CEKYLIUMU) U YIie MEXIY
KacaTeJIbHOM U XOPJI0H IPH PEUICHUH NPOCTENIINX FEOMETPUUECKUX 3aa4.

BiiageTs NOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOKCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH NPOCTENIINX 3a4a4.

[IpuMeHATh MOJyYEHHbIE 3HAHHS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJIEIIN JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHUEM MOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, I€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpPUYECKHE (QYHKIHUU OCTPHIX YIJIOB, HAXOJUTh C WX
MOMOIIBI0 PA3JIMYHbIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKa («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJIMHBI
U YTJIBI JUTsl HETAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThCa popMysTaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXAECTBOM JIJISI HAXOXJICHHUS COOTHOIIEHUH MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU (C OTOPOI Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMbI CHHYCOB M KOCUHYCOB ISl HAXOXACHUS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («pElIeHue TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
PELIEHUH MPOCTEHIINX TEOMETPUUYECKUX 3a/1aY.

Brnagete moHATHSMH — npeoOpa3oBaHMsS — MOJO00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. [Tonb30BaThCs CBOMCTBAMH MOI00MS MPOU3BOJIHHBIX
buryp, ymMeTh BBIYUCIATH JJIMHBI M HAXOJWUTh YIUIbl Yy MOAOOHBIX ¢uryp (1o
ATOpUTMY y4eOHBIX neicTBuii). [IpuMeHsaTh cBOWCTBAa MOJ00US B IPAKTUIECKUX
3a/ayax. Y MeTh MPUBOAUTH MPUMEPHI OJOOHBIX (GUTYDP B OKPYXKAIOIIEM MHUPE.

[Tons3oBaThcs TeopemMaMu (IO BU3YaJbHOM OMNOpPE) O MPOU3BEACHUU
OTPE3KOB XOPJ, O MPOU3BENECHUH OTPE3KOB CEKYILNX, O KBaJApaTe KacaTeJIbHOM.

[Tonp30oBaThCs BEKTOpaMu, MOHUMATh MX T€OMETPHUUECKUN W (PU3MUECKHIA
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CMBICJI, TMPUMEHSATh HMX B PEIICHUMH TEOMETPUUYECKUX U (U3NYECKUX 3a/]ad.
[IpuMeHsTh cCKalIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonb30oBaThCcs METOJOM KOOpPJIMHAT Ha IUIOCKOCTH, MNPUMEHSTh €ro B
pelIeHUN T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.

Braners moHATUSMU TPaBUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI IyTU OKPYKHOCTH M PaJMaHHON MEphl yria, YMETh BBIYUCISTH ILIOIIA b
Kpyra U ero yacteil (c omopoidl Ha crnpaBouHyio uHGpopmaiuio). IlpumeHsTh
MOJTyYEHHBIC YMEHHSI B MPAKTUYECKUX 3a/1adax.

HaxomuTte ocu (Mimu HEHTPBI) CUMMETpUU (GUTYp, NPUMEHSITH JBHKCHUSA
IJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[IpuMeHsTh MOTyYCHHBIC 3HAHUSA Ha MPAKTUKE — CTPOUTH MaTEMaTHUECKUE
MOJIEJIH AJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMHA (MOJB3YSICh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).

[NIAHUPYEMBIE INPEJIMETHBIE PE3VJIbTATBI OCBOEHUA

[IPUMEPHOI PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTb 1

CTATUCTUKA (ITO TOAAM OBYUEHUA)

[IpenMeTHbIe pe3ylbTaThl OCBOCHHS Kypca «BeposSTHOCTh M CTaTUCTUKA» B
7-9 Kaccax XapakTEepHU3yIOTCS CISAYIOIUMHA YMEHUSIMH.

7 KIIACC

Yutare uMHPOpMaLMIO, MPEACTABICHHYIO B TalnMIax, Ha JIMarpammax;
NPEACTABIATh JAHHBIE B BUJE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTtonbyaTeie) W KpPYroBble) IO MAacCMBaM 3HA4YeHUH (C HCIOJIB30BAHHEM
3pUTEIBLHON HAMISAHOCTH U/UIM BEpOAIbHOM OMOPBI).

OnucelBaTh W UHTEPIPETUPOBATH  PEAJbHBIE  YHUCJIOBBIE  JIaHHBIE,
MpE/ICTaBJIICHHBIC B TA0JINIIAX, HA TUarpamMMax, rpapukax.

OpueHTUpOBaTbCA B MOHATHUAX U ONEPUPOBATh UMH Ha 0a30BOM YPOBHE:
cpenHee apuMeTHuecKoe, MeAuaHa, HauOoJsblliee W HaMMEHbIIEe 3HauYeHUs,
pa3mMax.

Nmers mpexncraBiieHWE O CIyd4alHOM HM3MEHYMBOCTH Ha IPUMEpPaxX IIEH,
(¢u3NYeCKUX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX; UMETh INPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 KJIACC

N3Bnekate u mpeoOpa3oBbIBaTh HWH(POpMAINIO, TPEACTABICHHYIO B BHUJIC
TaOuIl, JUarpamMmm, rpauKoB; MPEACTABIATh JaHHbBIE B BUAC TaOJHII, AUArPaMM,
rpadukos.

OnuceiBaTh  MOCJAE COBMECTHOTO aHalU3a JAHHbIE C  [OMOIIbIO
CTATUCTUYECKUX TOKa3aTeJed: CpeJHUX 3HAYEHUW U Mep paccerBaHus (pa3Mmax,
JIACTIEPCHUSI U CTAaHAAPTHOE OTKJIOHEHHE).

Haxonuth 94acTOTHI YHMCTOBBIX 3HAYEHUW M YAaCTOTHI COOBITUH, B TOM YHUCIIE
Mo pe3yjbTaTaM HU3MEPEeHU U HaOMIOACHUHN (C HCIOJIb30BAHUEM 3PHUTEILHOMN
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HATJISTHOCTH W/WJIHA BepOaTbHOM OMOPHI).

HaxoauTk BeposSTHOCTH CIydallHBIX COOBITHI B OMbITaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM UYHCIE€ B ONBITaX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITHAMHU (C MCTIOJb30BAHUEM 3PUTEIIBHOM HATJISITHOCTH W/WIIN
BepOaIbLHOM OTOPHI).

NmeTs mnpencraBieHue o TpapuUecKUxX MOJACIAX: JAEPEBO CIy4aHOTO
AKCTIIEPUMEHTA, JUarpamMMbl Dijiepa, YicioBas mpsamas.

OrnepupoBaTh NOHATUSAMH Ha 0230BOM YpOBHE: MHOKECTBO, MOJIMHOKECTBO;
BBITIOJIHATh ~ ONEpalMd  HaJl MHOXECTBaMHU: OObEIMHEHUE, TEepeceUeHuE,
JIOTIOJIHEHUE; TIEPEUUCIISITh JIEMEHThI MHOXKECTB; MPUMEHSATh CBOMCTBA MHOKECTB
(C UCTII0JIB30BAHUEM BU3YAJIbHOU OIOPHI).

NwmeTts npencraBieHue o rpaduuecKoM MPeICTABICHUE MHOKECTB U CBSI3EH
MEXIy HUMHU JJIS OTMCAHUS TPOIECCOB M SBJICHHM, B TOM YHWCJIE MPU PEIICHUN
3a/1a4 U3 APYTrUX YIYEOHBIX MPEIMETOB U KYPCOB.

9 KIIACC

W3Bnekate u mnpeoOpa3oBbIBaTh HHGPOPMAILUIO, TPEJICTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJMIl, IUarpamm, rpauKoB; MpPE/ICTABIATH
JTaHHBIEC B BUJE TaOJMII, TUarpaMmm, rpad)uKoB.

Pemate mpocreiimue 3aqadyd OpraHU30BaHHBIM MEpe0OpOM BapUAHTOB, a
TaKkXe C UCIMOJIb30BaHMEM KOMOMHATOPHBIX MPaBUJI U METOIOB.

NwmeTs npencraBieHue o0 OMUCATEIbHBIX XapaKTEPUCTUKAX JJISI MacCCHUBOB
YHCIIOBBIX JTAHHBIX, B TOM YUCIIE CPEITHUE 3HAYEHUSI U MEPBI PACCEUBAHUS.

HaxoauTk 4acToThl 3HaU€HUN M YaCTOTHI COOBITHS, B TOM YHCJIE MOJB3YSICh
pe3yapTaTaMu TPOBEAEHHBIX HW3MEpPEeHUH | HaOmoJeHuid (Cc omopod Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM
YHCJIE B OMNbBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUSIX
VCIIBITAaHUH 10 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

Nmers mnpencraBieHne O CIy4alHOW BEJIIMUYMHE WU O PaCIpelesICHUU
BEPOSITHOCTEN.

Nmeth mipeAcTaBieHHE O 3aKOHE OOJBIIMX YHUCENT KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIITUX YHCEN B
NpPUPOAE U OOIIECTBE.
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