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[HOACHUTEJIbHAA 3AITNCKA

[IpumepHass pabouas mporpaMma MO MaTeMaTHKE IJs OOYy4alommMXcs C
3a/IepKKOM ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOTO OOUIETO
oOpa3oBaHus TOJArOTOBJIEHA Ha OCHOBe DeAepadbHOr0 roCyJapCTBEHHOIO
o0pa3oBaTeILHOTO  CTaHJIapTa OCHOBHOro oOmero oOpaszoBanust  ([Ipukas
Munnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctBoM roctuninu Poccuiickoit @eaepanuu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC O0OO), IlpumepHOI aganTUPOBAHHOW OCHOBHOW 00pa3oBaTEILHOMN
OporpaMMbl  OCHOBHOTO 001iero oOpa3oBaHus OOYYaIOIIMXCS C  3aepPKKON
NICUXUYECKOT0o pa3BuTus (0100peHHoi pemenueM ®YMO mno obmemy o0pa3oBaHUIO
(mporokon ot 18 mapta 2022 r. Ne 1/22)) (nanee — ITAOOIT OOO 3I1P), [TpumepHoii
paboueit mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus Mo npeaMery «MaremaTtukay,
[IpumepHOi TporpaMMbl BOCTHTAaHHSA, C YYETOM pAaCIpeNeNCHHBIX IO Klaccam
NpOBEPSIEMBIX TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS AIANTHPOBAHHONW OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl OOyYarolIMXcs C
3aJICPKKON TICUXMYECKOr0 pa3BHTHA. B pabouell mporpamMme YYTCHBI HJCH H
nonoxxeHus: KoHmenuuu pa3BuUTHST MaTeMaTHYecKoro oOpasoBaHus B Poccuiickoii
denepaunm.

O01mas xapakTepucTUKA y4eOHOro npeamera «MareMaTuka

VYyeOubiii mnpeamer «MaTemaTHka» BXOIUT B TPEIMETHYIO 00JacTh
«Marematuka ¥ uH(pPopmaTuka». OH cnOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIbHON
KyJIbTYphl W JIOTHYECKOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHHUS TIOJIb30BATHCS
ANrOpUTMaMH, a TaKKE MPUOOPETCHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIHUMBIX B
NnoBCeHEBHOW ku3HM oOywatomuxcsi ¢ 3[IP. VYueOHublii mpeameT pa3BUBaeT
MBIIIJICHUE, TPOCTPAHCTBEHHOE BOOOPaKEHHE, (PYHKIIMOHAIBHYIO TPAaMOTHOCTD,
YMEHHUS  BOCIPUHMMATh WM  KPUTUYECKH  aHAIU3UpPOBaTh  WHGOpPMAIHIO,
NPE/ICTABICHHYIO B Pa3JIUYHBIX (pOpMax.

OOyuenue maTemaTuke Aa€T BO3MOXKHOCTh pa3BuBaTh y oOydarommxcs ¢ 311P
TOYHYIO, PAIMOHAJIBHYI0 W WH(GOPMATHBHYIO peuYb, YMEHUE OTOMpaTh Hambosee
MOIXOIAIINE SI3bIKOBBIC, CUMBOJIMYECKUE, TPAPUUECKUE CPEACTBA ISl BBIPAKECHUS
CYXKJIEHHI U HaTJIAIHOTO UX MPEACTaBICHUS.

HeoOxonuMpiM KOMIOHEHTOM 001Iel KyJIbTyphl B COBPEMEHHOM TOJKOBAaHUU
ABIAETCS  OOIee 3HAKOMCTBO C METOJaMH TO3HAHHUS  JICHCTBUTEIBHOCTH,
MpEeACTaBIECHUE O MIPEAMETE U METOJ]aX MAaTEMATUKHU, UX OTJIMYUNA OT METOAOB APYTUX
€CTECTBEHHBIX M TYMAaHHTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MAaTeMAaTHKU
JUISl pelleHUs] Hay4YHbIX W MPUKIAIHBIX 3aj1ad. Takum oOpa3oM, MaTeMaTUYECKOe
oOpa3oBaHre BHOCUT CBOM BKJIa/1 B OPMUPOBAHKE OOIIECH KYJIbTyphI YeJOBEKA.

N3yuenne MareMaTWku TakKe CIHOCOOCTBYET AICTETHYECKOMY BOCHHUTAHHUIO
YeJOBeKa, MOHMMAaHUI0 KpacoThl W H3SIIECTBA MATEMATHYECKUX PACCYXKIACHUH,
BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOCHUIO UAEU CUMMETPHUH.



[Iporpamma otpaxaeT coiepkaHue oOyuyeHus mnpeamery «MaremaThka» c
Y4eTOM 0cOo0BIX 00pa3oBaTeNbHbIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM IpeaMeToM «MaTtemaThka» NpeICTaBseT ONPEAEICHHYIO CI0XHOCTD TS
yuamuxcst ¢ 3IIP. ¥V oOyuaronuxcs ¢ 3IIP nambGosiee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, IO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KATETOPUHU MM TPYIHOAOCTYNHBL. B Toxke BpeMms NpU CHelUaIbHOM
oOydyeHHH oOyd4arolmuecs MOTYT BBIIOJHATH 3aJaHus 1o aiaropurMmy. OnHu
BOCIIPUMMYMBBEI K TOMOIIM, MOTYT BBINOJIHUTh MEPEHOC HAa aHAJIOTMYHOE 3aJaHHe
YCBOGHHOI0 crocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIUTENBHBIX ONEpaluui u
3aMEJIEHHOE CTAHOBJIEHUE JIOTUYECKUX JEUCTBUM MPUBOAAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIAEMBIX yUYE€OHBIX JNEHCTBUH. Y 0Oydaromuxcs 3aTpyAHEHBI
CUYCTHBIC BBIUMCIICHUSI, NMPOU3BOJAMMBIE B yMe. B NMHUCBMEHHBIX BBIUYMCICHUSX OHU
MOTYT MPONycKaTh OJIMH U3 MPOMEXKYTOUHbIX MaroB. [Ipum pabGore ¢ yMCIOBBIMU
BBIPOKCHUSIMU, BBIUYMCICHUEM WX 3HAYCHUS MOTYT HE YJEepXKUBATh NPABUIbHBIN
nopsok Aeiicteuit. [lpu ynporienuu, npeodpa3oBaHuu BeipaxeHui yyamniuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NMPUHSTH PELICHHE O MOCIEI0BATEIIBHOCTH BBIITOJIHEHUS
nerctBui. KOHKPETHOCTh MBIIIJICHUSI OCJIOKHSET YCBOEHHS HaBblKa pEIICHUs
YpaBHEHUW, HEPaBEHCTB, CUCTEMbl YypaBHEHUH. MM MalloOqOCTYMHO COBEpLICHHE
00paTUMBIX OTEepaLIUid.

Huskuii  ypoBeHb pa3BUTUSL  JIOTUYECKHX  ONEpalMii, HeIOoCTaTOYHas
00O0OIIIEHHOCTh MBIIUICHUSA 3aTPYIHAIOT U3y4eHHe TeMbl «DyHKIMU»: MpH
onpeneneHny  (QYHKIMOHATBLHOM 3aBUCUMOCTH, TP ONUCAaHUU TpapUUecKO
CUTYallUU, UCTIOJIb3YsI TEOMETPUUECKHM, anreOpandeckuil, PyHKIIMOHAIBHBIN SI3bIKHU.
Hepenko ywamuecs: He BUISAT pa3HULIBI MEXKIY 00JIaCThIO omnpeseneHust GyHKIUA U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay coOmpsiKeHO € TPYAHOCTIMHU O(QOPMIICHUS KPATKOW 3alHCH,
NPOBEJICHUS aHAJIU3a yCIOBUSA 3aJ]a4H, BhIICJICHUS cyliecTBeHHoro. O0yyJaroniuecs ¢
3IIP 3aTpymHsitoTcst cheiaTh yMO3AKIIOUEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT  HEpAIMOHANIBHBIE CIOCOOBI  pEIIeHHsS, WHOI/a OTrPaHUYMBAIOTCS
MaHUMYJSILASIMU C YUCITaAMU.

IIpy wu3yyeHun TreoMeTpuueckoro wmarepuana oOyyatomuecss ¢ 3IIP
CTAIKUBAIOTCS €  TPYIHOCTBIO  J€JIaTh  JIOTUYECKHE  BBIBOJABL,  CTPOUTH
II0CJIEIOBATENbHBIE pacCyKaeHus1. HermpouHble 3HaHNUSI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOAUT K OLIMOKaM B PEIIEHUU IeoMeTpHuecKux 3anad. OOyuwarommuecs MOTYT
MOAMEHUTH (POPMYIy, HENMPABUIBHO NMPUMEHUTH TeopeMy. K cepbe3HbIM omubOKkaM B
pelmIeHnH  3aJad  OPUBOJIAT  HEJOCTAaTOYHO  PAa3BUTHIE  MPOCTPAHCTBEHHbBIE
npeacTaBieHus. MM Cl10KHO BBIOTHUTB YEPTEXK K YCIOBHUIO, B TUCBMEHHBIX padoTax
OHHU HE MOTYT IIPUBECTU OOBSCHEHHUE K UEPTEKY.

TouyHOCTB 3aIIOMUHAHUS U BOCITPOU3BEACHUS yU€OHOT0 MaTepuasia CHUKEHBI 110
npuyuHe caabOCTH MHECTUYECKOW JesTeNbHOCTH, CY>KeHUs o0bema MaMATH.
Oo6yuatomumes ¢ 3IIP Tpebyercss Oosbllie BpeMEHHM Ha 3aKpervieHHE MaTepuara,
aKTyaJIn3alus 3HaHUH 110 OMope MpU BOCIIPOU3BEICHUN.

Jl71s1 mpeooieHus TPYAHOCTEH B M3yUeHHH y4eOHoro npeamera «MatemaTrukay
HeoOXxoquMa ajanTanus oO0beMa U XapakTepa y4eOHOro marepuaina K
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MO3HABATEIbHBIM BO3MOXKHOCTAM yuamuxcs ¢ 3[IP. Cnenyer yueOHbIi MaTepuan
MPENOJHOCUTh HEOOJBIIMMHU HOPLUUAMH, YCJIOXKHSAS €ro MOCTENEHHO, W3bICKMBATh
CcocoObl  afanTalMi TPYAHBIX 3aJaHUM, HEKOTOpble TEMbl JlaBaThb  Kak
O3HAKOMMTEJIBbHBIE; UCKIII0YAaTh OTACIIbHBIC TPYIHBIE 1OKA3aTEIbCTBA; TEOPETUUECKUN
Marepuanl pPEeKOMEHAYETCS H3ydaTb B IIPOLIECCE IPAKTUYECKOW AEATEIBHOCTH II0
pemieHno  3agad.  OpraHvyeckoe €AUHCTBO IPAKTUYECKOM W YMCTBEHHOM
NESATENbHOCTH YYAIlUXCS Ha YpOKax MaTeMaTHKU CIOCOOCTBYIOT NPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO OA3MCHBIX MAaTEeMaTUYECKUX 3HAHUN U YMEHUM.

Hesun u 3a1aun u3y4yeHus yueOHoro npeamera «MareMaTukKa

[IpropuTeTHBIMU yeramu 00ydeHUs] MaTeMaTUKe B 5—9 Kilaccax siBISIIOTCS

* (QopMupoOBaHME LEHTPAIBHBIX MATEMATHUECKUX MOHATHHN (Y4HCIIO, BETUYMHA,
reoMeTpuIecKas durypa, IepeEMEHHas, BEPOSITHOCTS, byHKuus),
o0ecreynBalouX MPEeMCTBEHHOCTh M TMEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
obOpazoBanus obyuarornuxcs ¢ 3I1P;

* noaBseneHue oodyyaromuxcs ¢ 3[1P Ha 1ocTymHOM /17151 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKH U OKPYKAIOLIEr0 MUPa, IOHUMaHHUE MaTEMaTHKU KaK
4acTH 0011IeH KyJbTyphbl 4YeIOBEYECTRA;

" pa3BUTHE UHTEIICKTYaJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEW OOYydaroIIUXCS C
311P, no3HaBaTebHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTHU
MBIIUICHHS], THTEPECAa K U3yUYEHHIO MAaTEMaTUKH;

* (GopMupoBaHHe (PYHKIMOHAIHHOW MAaTeMAaTHYECKOW TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBJICHUS MAaTeMAaTHYEeCKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEN B pEAJIbHBIX )KM3HEHHBIX CUTYalUsIX U MIPU U3YUYEHUH JPYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha S3bIKE MAaTEeMAaTHUKA W CO3[aBaTh MAaTeMaTHYECKHE
MOJENH, MPUMEHITh OCBOCHHBIM MAaTeMaTUYECKUN amnmapaTr [Js pEeLICHUS
NPaKTUKO-OPUEHTHUPOBAHHBIX  3aJay, WHTEPHPETUPOBATh U  OLICHUBATh
MOJIYYEHHBIE PE3YIIbTATHI.

JlocTkenune 3TUX 1eeil 00eCreuynBaeTCsl PEIICHUEM CIEAYIOMNX 3a0ay.

» dopmupoBaTh y oOyuarommxcss ¢ 3[IP HaBbplkM ydueOHO-TIO3HABATEIIHLHOM
JESTENBbHOCTU: IUJIAHUPOBAHWE palOThl, MOWCK pAIMOHAJIBHBIX MyTeH ee
BBITNIOJIHEHUS, OCYLIECTBIEHUS] CAMOKOHTPOJIS;

" CIIOCOOCTBOBATh HWHTEIUIEKTYaJbHOMY pa3BUTHIO, (HOpMHpOBATH KauecTBa,
HEOO0XOAMMBIE YENIOBEKY ISl TOJHOLIEHHOM KHU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHbIE MAaTEMAaTUYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTU MBICIIH,
UHTYULIMH, IPOCTPAHCTBEHHBIX PEACTABICHHM, CIOCOOHOCTH K IIPEOJOJIEHUIO
TPYAHOCTEN;

* (GopMupOBaTh KIIOYEBHIE KOMIIETEHIIMH YYAIIMXCS B paMKaxX IMPEIMETHOU
obnactn «MareMaTrka 1 HHPOPMATHKAY;

" pa3BHUBATh MOHATHITHOE MbIILIEHUs oOy4datonuxcs ¢ 311P;



" OCYILECTBIATh KOPPEKIIMIO MO3HABATENbHBIX MpoleccoB ooOyyaromuxcs ¢ 311P,
HEOOXOIMMBIX JUJII OCBOEHHSA MPOTrPaMMHOrO MaTepuaga Mo ydyeOHOMY
MpEeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIUKA 00pa30BaTEIbHbIX A€(PULIUTOB B
OCBOCHHUH MPEIIECTBYIOMIET0 MPOrpPaMMHOr0 MaTepuaja y oOydaromuXxcs ¢
3IIP 1 HeTOCTAaTKOB B MX MATEMAaTUYECKOM Pa3BUTHH;

* chopMHUpPOBATh YCTONUMBBIA HHTEPEC YUAILIUXCS K MPEIMETY;

" BBISIBJISITH U PA3BUBAaTh MaTEMaTHYECKUE U TBOPUECKUE CTIOCOOHOCTH.
OcCHOBHBIE JINHUM COAEPKAHUSA Kypca MareMaTUKH B 5—9 knaccax: «Hwucna n

BBIUMCICHUS», «AnreOpa» («AireOpanueckue BbIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «l'eomerpusi» («['eomeTpuueckue ¢GuUrypsl um HX
cBOiCTBay», «M3MepeHne reoMeTpuuecKiX BeIMYUH»), « BeposiTHOCT U CTaTUCTHKAY.
JlaHHbIe TMHUM Pa3BUBAIOTCS MapaiebHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHa OT JApPYyrod, a B TECHOM KOHTaKTe H
B3aumojieiicTBuu. Kpome 3TOoro, ux oOOBEAMHSET JIOTUYECKas COCTABIISIONIAs,
TPaIULIMOHHO MPUCYIIAsi MATEMATUKE U IPOHU3BIBAIOIIAS] BCE MAaTEMAaTUYECKUE KYPChI
u conepxarenbuble tuHUA. ChopmynupoBanHoe B DenepaibHOM rocy1apCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe OCHOBHOIO 00Iero oOpazoBaHus TpeOOBaHUE «YMETh
OTIepUPOBATH MOHATUAMHU: OIpe/IeNIeHre, aKkCuOMa, TeopeMa, JI0Ka3aTesIbCTBO; YMEHUE
pacno3HaBaTh HMCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHMS, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaMm, a (OpMUPOBaHUE JOIMUECKUX YMEHUHN paclpeaeseTcs: o BCEM rojiaM
o0yuyeHus Ha ypOBHE OCHOBHOTO 00111ero 00pa30oBaHMs.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM
ocBoeHus [IpumepHoit paboueil mporpaMMsbl, pacpeeIEHHBIM 10 roJaM 00y4eHHUs,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIINAAIbHBIM
BOIIpocaM  o0ydaromnuecs oOpamaiuch HEOJHOKPATHO, UYTOOBI  OBJIAJCHUE
MaTEMaTUYECKUMU TOHATHAMHM U HaBBIKAMH OCYILECTBIIUIOCH IOCJIEA0BATEIBHO U
[OCTYNAaTeIbHO, C COOJIIOIEHHEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIIOYAJIMCh B OOILYI0 CHUCTEMY MaTeMaTHYECKUX IPEACTaBICHUI 00ydaromuxcs c
3IIP, pacmupsis u yrinyonsas e€, oOpa3ys NpouHble MHOXKECTBEHHbIE CBsi3u. OOriue
Lenu U3ydeHus yuyeOHoro npeamera «Martematukay» mnpeacrtaBiieHsl B [IpuMepHoii
paboueii mporpaMmMe OCHOBHOTO 00111ero 00pa30oBaHUs.

Oco0eHHoCTH 0TOOpPA M aJaNITALMHU Y4eOHOr0 MaTepHaJIa N0 MaTeMaTHKe

OOyuenue ydeOHOMY mpeamery «MaremaThka» CTPOUTCS Ha CO3/IaHUA
ONTUMAJIbHBIX YCIOBUW JIJIl YCBOEHHUS MPOrPAMMHOI0 MaTepuasia oOy4arolUuMHUCs C
311P. bonpiioe BHUMaHUE yAENsAETCS 0TOOPY yueOHOTO MaTepraia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIMHOCTH MPU COXPAHEHUH OO0HIero 0a3oBOro YpOBHS, KOTOPBIN
JOJKEH 10 COAEPKAHUIO0 U 00beMY OBbITh aAaNTUPOBAHHBIM it oOy4vatouuxcs ¢ 3I1P
B COOTBETCTBUM C HMX OCOOBIMH OOpa3oBaTelbHBIMU MOTpeOHOCTsIMU. Creayer
o0JierynTh OBJNIaJieHHe Marepuasiiom oOyuatromumucs ¢ 3IIP mocpeacTtBoM ero
JE€TATbHOTO OOBSICHEHUS C CUCTEMATUUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
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B MPUMEHEHUW 3HAHUW, MCMOJB3Yys MPUEMbl aKTyalu3aluu (BU3yajbHas OIoOpa,
MamsTKa).

[IpumepHas mporpamMma MpeaycMaTpUBAET BHECEHHE HEKOTOPBIX MU3MEHEHUIA:
yYMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEJICHUM, BBIHECEHUE OTACIBHBIX TEM WIIH
LEJbIX Pa3/iesioB B MaTepUabl sl 0030pHOr0, 03HAKOMHUTEIbHOTO N3YUYEHUS.

HN3menenus nporpamMmmsbl B 5-9 ki1accax

Mamemamuxka ¢ 5 u 6 knaccax

B 03HaKOMUTEIBHOM TIIJIAHE PEKOMEHAYETCA U3y4daTh CIEAYIOIIUE TEMBI:
«Pumckass wymepanusa», «PaBubie ¢urypsy, «llumuanp, xonyc, mapy», «KyoO»,
«lIpsmoyronsHbBIN napauienenuneny, «llepemenienre no KOOpAUHATHON MPSIMON,
«Mopaynp yucna», «UucioBble NpOMEXyTKH»; «Macmrad» (M3ydaercs B Kypce
«["eorpadus»); «M300paxxkenre reomeTpuyeckux GUryp Ha HeJIMHOBAHHON Oymare ¢
UCIOJBb30BAHUEM  LUPKYJsA, JIMHEHWKHW, VYrOJbHUKA, TpaHCHopTupa», «JlnunHa
OKpy)kHOCTHY», «lInomane kpyra», «llapamnensHsie npsMeiey», «llepnenaukynspHbie
npsmMbiey», «OceBas W IHEHTPAIbHAS CUMMETPUN» (M3Yy4aeTCs B KypCce T'€OMETPHUH);
«beckoHeUHBIC TMEPUOUYECKHE JECATUYHBIE aApoOu. JlecsaTuyHoe NpUOIMKEHHE
OOBIKHOBEHHOU ApoOm» (M3ydaeTcst B Kypce ajreopsbl).

CrnenyeT yMEHBIINTh KOJMYECTBO YacOB Ha clienyrouue TeMbl: «PemeHue
Joruueckui 3agau», «JlimHa otpeskay, «lllkane», «PacnpenenuTenbHbli 3aKOH
YMHOKEHUSY, «3aMUCh MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXHUTEISIMIY, «IlocTpoeHue
KoH(Urypanui u3 Jacted MpsSMON, OKPYKHOCTH Ha HEJIMHOBAHHOW W KJI€TYaTON
oymare», «Jlenurenu u kpatHbie. [Ipu3Haku ngenumocTtu», «Haumbomnbmmii oOmuit
JENUTENh U HauMeHblee obliee KpaTHoe. JlenrMMoCcTh CyMMBI M TIPOU3BEACHUS».
«IIpuBenenue npodu K HOBOMY 3HaMEHATeN0y, «HaxokaeHue yacTu 1es1oro 1 1esaoro
no ero 4actu». «OKpyTJIeHHE NEeCATUYHBIX apodeiy». «Pemenue 3amau nepedbopom
BCEX BO3MOXXHBIX BapuaHTOB». «(CocTaBieHrne OYKBEHHBIX BBIPAXKEHHUI MO YCIOBHIO
3aiauny. BeicBoOOIMBIIIMECS YaChl MOYKHO MCIIOIB30BAaTh HA IOBTOPEHUE (B HaYase U
KOHIIE Y4eOHOT0 rojia), Ha u3yueHue Hanbosee TPYIHBIX U 3HAUUMBIX TeM: B V Kilacce
— Ha pellIeHne YpaBHEHUH, IPUBEICHNE APOOH K HOBOMY 3HAMEHATEII0, YMHOKEHHUE U
JeJeHUue JCCATUYHBIX ApoOei, u3MmepeHue yrioB; B VI kimacce — paelcTBUS C
MTOJIOKUTEIbHBIMU U OTPULIATEIIBHBIMYA YKMCJIAMH, PELICHUE YPAaBHEHUMN, CIIOKEHUE U
BBIYMTAHUE YUCETl, COACPIKAIUX LUETYI0 U JPpOOHYIO YacTh, HA YMHOKEHHUE U JIETICHUE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B 03HaKOMHUTENBHOM IIJTAHE PEKOMEHAYETCA M3y4daTh CICAYIOIIUE TEMBI:
«ppaunonanbuble uncna. [lelictBuTenbHble ynciay, «CpaBHEHUE JEWCTBUTEIBHBIX
yuces, apudMeTHYecKue JCHCTBUS C JEUCTBUTENIbHBIMU uHMciaaMu», «HaxoxaeHue
NpUOTMKEHHBIX 3HAYEHUH KBajpaTHOro KopHs», «Teopema Buertay, «Pemenus
YPABHEHUH TPETHEN U YETBEPTOM CTENEHEHN PA3IIOKEHUEM HA MHOKUTENNY, «DyHKIHA ¥
=vVx u ee rpadpuk», «llorpemHoOCTs W TOYHOCTh NPUONIKEHHS», «UeTHble U
HeueTHble QyHKIMU», «DyHKIMS y=x"», « DyHKIMSA y= ax>, ee rpaduUK U CBOICTBA.
I'paduku Gynxuuii y= ax* + n u y=a(x-m)?, «YpaBHEHHUE C JBYMS IIEPEMEHHBIMU U €TI0
rpaduk», «['paduyeckuii crnocod pemieHusi CUCTEMbl ypaBHEHUi», «M300paxenue



YJICHOB apU(PMETUYECKON U T€OMETPUUECKON MPOTrPECCHIl TOUKaMU Ha KOOPAMHATHOM
IJIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUANBHBIN POCT. CII0XKHBIE IPOLEHTHD.

CrenyeT yMEHBIIMTh KOJMYECTBO YacOB Ha H3ydyeHHE TeM: «DopMyinby,
«/loxazatenbcTBO TOXIECTB», «JIMHEHHOE ypaBHEHHWE C JBYMsI HEHU3BECTHBIMN,
«['paduk nuHEHHOTO ypaBHEHMs C ABYMs NepeMeHHbIMUY», «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUN U CHCTEM JIMHEMHBIX YpaBHEHHMI», «CBOICTBAa KBaIpaTUYHOMN
GyHKIUNY.

BricBoOoiuBIIMECS 4Yachl PEKOMEHAYETCS HCIHOJb30BaTh: JJIA  JIydllen
npopaboTKK Haumbojee BaXKHbIX TeM Kypca: «Pemienuwe ypaBHeHuit», «Pemenue
CUCTEM ypaBHEHUI», «CoBMECTHbIE AEHCTBUS C Apo0siMuy, «lIpuMeHeHne cBONCTB
apu(pMETUYECKOro KBaJpaTHOIO KOpHSA»; Ha TMOBTOPEHHE, pEIIeHHE 3ajad,
npeoOpa3zoBaHUE BhIPAKEHUM, a TAK)KE Ha 3aKperieHre U3yYeHHOI0 MaTepHaia.

I'eomempusn

CreryeT OCHOBHOE BHUMAHHUE YJEIUTh NMPAKTUYECKOW HAIPABICHHOCTH Kypca,
UCKJIIOYMB U YNPOCTHB HauOOJee CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUYECKUIM
matepuas. Ha ypokax reomeTpuum HEOOXOJAMMO MAaKCUMaJIbHO HCIOJIb30BAThH
HarJIsAHble cpeacTBa OOydeHHs, OOJbIle MTPOBOAUTH MPAKTUYECKUX padboT cC
ydauiuMucs, pemats 3aj1aqu. CTpouTh pelieHue 3a/1a4 Mpu MOCTOSHHOM OOpallleHuH
K HAarJsiTHOCTU — PUCYHKaM U 4epTeKaMm.

O3HakOMHUTENBHO JaTh TeMbl: «TeopemMbl W J10Ka3aTelbCTBO. AKCHOMBI»,
«/lokazatenbcTBO OT MNPOTUBHOrO», «CylIECTBOBAaHME U  E€JUHCTBEHHOCTH
NEPIECHAUKYISApa K NpsIMON», «MeTo reomMerpuyeckux Mect», «Metonx yaBoeHus
Menuanb, «Teopema Pasieca u TeopeMa O MPONOPLUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroyibHUKa», «I3MeHeHne TPUrOHOMETpUUECKUX (QYHKIIHMM ITPU BO3PACTAHUH
yriaay, «@opmynbl U1 pPaJUyCOB BIHCAHHBIX M OIMCAaHHBIX OKPYXHOCTEHN
IPaBUJIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHHE MNpSIMOil», «/IBmxeHue», «CBoicTBa
INBHKEHUAY, «Teopema 0 IpOU3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOW.

CnenyeT yMEHbBIINTh KOJUYECTBO 4acOB Ha u3ydyeHUe TeM: «CHMMETpUYHbIE
¢burypel. OCHOBHBIE CBOMCTBA OCEBOW CUMMETpUNY, «lleHTpanbHas CUMMETPUsY,
«ITapannensubiii nepenoc», «IlloBopor», «IIpeodbpazoBanme momodusa. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJa4d Ha IOCTPOEHUE C IOMOLIBIO
LAPKYJISI W JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTH», «PemeHnne
TpeyroidbHUKOBY, «Ilomobue Gurypy».

BricBoOOAMBIIIMECS Yachl HCTIOJIB30BATh HA PELICHHUE 3a/1a4 U MOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ Tem, YTO MaHHBIM Kypc BBI3BIBAET HAUOOJBIIME CIOXHOCTH IS
oOyuatoumuxcsa ¢ 3IIP, cBsi3aHHBIE CO CHMKEHHBIM YpPOBHEM Pa3BUTHs CIOBECHO-
JIOTHYECKOTO MBILUICHHUS, €r0 M3y4eHHE TOJDKHO CTPOUTHCS Ha 0a30BOM YpOBHE H
JOCTYIIHOM Il YYE€HHKOB MaTtepuaie. OCHOBHOE BHUMAaHHE CIEAYET YAEIUThb
pasznenaM, CBA3AaHHBIMH C IIOBTOPEHHEM IPOMACHHOTO MATEpHANIA, YBEJIWYUTH
KOJINYECTBO YIPAXKHEHUW W 3aJaHUM, CBSI3aHHBIX C MPAKTHUYECKOW NIE€STEIBHOCTHIO
00yYarOITHUXCS.



Heob6xogumo nepecMOTpETh COAEPKAHUE TEOPETHUECKOrO Marepuaga MU
XapaKkTep €ro U3JI0KCHUSA: TEOPETUYECKUN MaTepuan MPENOJHOCUTHL B IpoLecce
pellIeHus 3a7ad U BBINOJHCHUS 3aJaHUM HArsJIHO-IIPAKTUYECKOrO0 XapakTepa;, He
TpeOOBaTh BBIBOJIA M 3alIOMUHAHMS CIOKHBIX (DOPMYJ, PEIICHHS] HECTAaHIApTHBIX,
TPYAOEMKUX 3a1aHui. Psan TeM cienayer u3yyaTb B O3HAKOMUTEIIBHOM ILIAHE.

[TpumepHas mporpaMMa IpeIoCTaBIsgeT aBTOPY padodeii mporpaMMbl CBOOOIY
B pacIipe/icICHHH MaTepualia 1o 4eTBEepTAM (TpuMecTpam). Pactipenenenue BpeMeHn
HAa W3Y4YeHHE TEeM B TeUeHHE YYeOHOTO ToJa CaMOCTOSITENBHO OIpeneseTCs
00pa30BaTeIbHON OpraHU3aIUei 1 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00YYAIOIIIXCS
¢ 3I1P u ux 0coObIXx 00pa30BaTEIbHBIX TOTPEOHOCTEH.

IIpumepHbIe BUABI AeATeabHOCTH o0yuaromuxcs ¢ 3IIP, o0ycioBieHHbIE
0c00BIMH 00pa30BaTeJIbHBIMM NOTPEOHOCTAMH H 00ecneynBalonIue
OCMBICJIEHHOE OCBOEHHE COAeP:KAHNM 00Pa30BaHUA 110 MpPeAMeTy
«MaremaTuka»

Conepxanue BHJIOB JesaTenbHOCTH oOyuarommxcs ¢ 3I1P ompenensiercss mx
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMHUMO MIMPOKO HUCIOIB3yEMBIX B
OOII OOO o6mux aIg BceX 00ydYaroImMXCsl BUIOB JCATEIBHOCTH CIEAYET YCUIIUTh
BUJIbI IEATEIILHOCTH CIeIM(DUIHBIC IS JAaHHOW KaTeTOpUHU JeTel, 00eCTIeYMBaIOIINe
OCMBICIICHHOE€ OCBOCHHUE COJIepKaHUs 0Opa3oBaHUA IO TIPEAMETY: YCHUJICHHUE
NPEAMETHO-MIPAKTUYECKON JEITEIbHOCTU C AaKTUBU3ALUEH CEHCOPHBIX CHUCTEM;
YepeJOBaHUE BHUJIOB JEATEIBHOCTH, 3aJCWUCTBYIOIIUX Pa3JIMYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOEHHUE MaTepHuaja C ONMOpPOH Ha aITOPUTM; «IIOIIAroBOCTh» B U3YUCHUHU
Marepuasa; UCIOoIb30BaHue JOMOJHUTEIHON BU3YaJbHON OTIOPHI (CXEMBI, 1a0I0HbI,
OTIOpHBIE TAOJIMIIBI); PEUYEBOM OTUET O TPOIECCe U PE3yJbTaTe JACSATEIbHOCTH;
BBITIOJIHCHUE CIICIHAIBHBIX 3aJaHUM, OO0ECIEeUMBAIONIUX KOPPEKIUIO PETYISIUU
y4eOHO-TT03HABATEIbHON NeATeIbHOCTH U KOHTPOJIb COOCTBEHHOT'O Pe3yJIbTaTa.

[IpumepHas TemaTHuecKass M TEPMHUHOJOTMYECKash JIEKCMKa COOTBETCTBYET
OOII O0O0.

Jns oOyuatrommxcs ¢ 3I[IP cymiecTBEeHHBIM SBISIOTCS TPHEMBI PabOTHI ¢
JIGKCUYECKUM MaTepuaioM no mpeaMety. IIpoBoautcs cnenuanbHas padboTa Mo
BBCJCHUIO B aKTHUBHBIN CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHH.
N3y4yaeMble TEpMUHBI BBOASTCS Ha MOJMCEHCOPHOM OCHOBE, 00s13aTe/IbHA BU3yaJbHAS
MO/ICPIKKA, aJITOPUTMBI paOOTHI C OTIPEICICHUEM, OITIOPHBIC CXEMBI IS aKTyallu3aIlin
TEPMHUHOJIOTHH.

Mecto yyeOHoro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOIO 00I1ero oOpa3oBaHusi yueOHbINM mnpenmer «MareMmaTtuka
BXOJUT B TMpeAMETHYI obiacth «Marematnka u HHPOpPMATHKa» U SBISIETCS
oOsi3aTenbHbIM 7151 u3ydeHus. B 5-9 kiaccax yueOHbI npeamer «MateMaTrka
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TPaJMLIMOHHO HM3y4YaeTcs B paMKax CIEAYIOUIUX y4eOHBIX KypcoB: B 5-6 Kiaccax —
kypca «Marematuka», B 7-9 kjaccax — KypcoB «AnreOpa» (BKJIOYas 3JIEMEHTHI
CTaTUCTHUKM M Teopuu BeposATHocTed) u «l'eomerpusin. Hacrosimeil mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosmieit mporpammoii npegycMaTpuBaeTcs BblieJIEHUE B y4€OHOM IIaHE Ha
U3y4YeHHe MaTeMaTHKU B 5—6 Kilaccax 5 yueOHBIX YacOB B HEJIENIO B TEUEHUE KaXKO0T0
roja o0yuyeHusi, B 7-9 kiaccax 6 yueOHBIX 4aCOB B HE/IEIIO B TEUEHHUE KaXJA0ro roja
oOyueHust, Bcero 952 yueOHbIX vaca.

Copnepxxanue yueOHoro mnpeamera «MaremaTvka», MPEACTABICHHOE B
[Ipumepnoit paboueit mnporpamme, coorBeTrcTByeT OI'OC OO0O, IIpumepHoi
OCHOBHOM 00pa30BaTENbHOM IpOrpaMMe OCHOBHOro o0miero oOpa3oBaHMs,
[IpumepHON aganTHPOBAHHON OCHOBHOM 00pa3oBaTeNbHONW MpPOrpaMMe OCHOBHOTO
o01rero o0pazoBaHus 00YUaIOLIUXCS C 3aJIEPKKON MCUXUYECKOTO Pa3BUTHA.

TemaTnueckoe IUIAaHUPOBAHHWE  YYEOHBIX KYpCOB M PEKOMEHIyEeMOe
pacnpeeneHue yueOHOTO BpEMEHHU ISl U3yUYEHUs OTAENbHBIX TEM, MPEIJI0KEHHbIE B
HACTOSILIEN NMPOTpaMMe, HAaJI0 PacCCMaTPUBATh KaK NPUMEPHBIE OPUEHTUPBI B TOMOIIb
COCTaBHUTEIII0 aBTOPCKOM paboueil mporpaMMbl U TPEXIE BCEro YUHUTEN0. ABTOP
paboueil mporpaMMbl BIIpaBe YBEJIMYUTH MPEAJIOKEHHOE YHCIO YYEOHBIX YacoB Ha
TEeMBbI, TpeOyromue Oosee AMUTENbHOrO u3ydeHus oOyuaromumucs c 3[IP, wnn
YMEHBIINUTh KOJIMYECTBO YaCOB HA TEMbI, U3y4aeMbl€ HA O3HAKOMUTEIBHOM YPOBHE.
JIoIyCTUMO TakXe JIOKAJIbHOE IEPEPACIPENCIICHUE U IIEPECTAHOBKA JJIEMEHTOB
COJEep)KaHUsl BHYTPU JaHHOro Kkiacca. KoaumdecTBO MpoBEpodHBIX  padoT
(TeMaTU4eCKHil U UTOTOBbII KOHTPOJIb KAUECTBA YCBOCHUS yUeOHOr0 MaTepuana) U ux
TUN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI) OCTAIOTCA Ha YCMOTPEHUE
yuutens. Takyke yuyuTellb BIPaBe YBEIMYUTh WM YMEHBIINUTH YUCIO YYEOHBIX YacoB,
orBeACHHBIX B [IpuMepHoii pabodeil mporpamMmme Ha 000O0IIEHHE, ITOBTOPEHUE,
CUCTEMAaTH3allMi0 3HaHUM oOydvaromuxcsi. EnWHCTBEHHBIM, HO TNPUHIMIHAIBHO
Ba)XHBIM KpUTEpUEM, SIBISETCS JOCTIDKEHHUE PE3yJbTaTOB OOy4YeHUS, yKa3aHHBIX B
HACTOSIILIEN MpOorpaMmmMme.



[MTPUMEPHAS PABOYAS TTPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBHI

esin n3yyeHus y4e0HOro Kypca

[IpropuTeTHBIMU LIETAMH 00yUYEHHUsI MaTeMaTUKE B 5—6 Kiaccax sBJISIOTC:

" MpoAobKeHHe (OPMHUPOBAHUSA OCHOBHBIX MAaTEeMaTHYECKUX MOHITHH (YUCTO,
BEJIMYMHA, reoMeTpudeckasi ¢urypa), o0ecreunBaronux MpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMATUUYECKOTO 00pa30BaHus 00yUarolUXCs;

" pa3BUTUE WHTEJUIEKTYaJbHbIX M TBOPYECKHUX CIIOCOOHOCTEN 00ydaromuxcs c
31IP, mo3HaBaTenbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUMN, UHTEpeca K
U3YYEHHUIO MAaTEMATUKU;

* noaseneHue oodyyaromuxcs ¢ 3[1P Ha 10CTymHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKHU U OKPY>KAIOIIETO MUPAa;

* (GopMupoBaHHe (QYHKIMOHAIHHOW MaTEMaTHUYECKOW T'PaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTH4YeCKHe OOBEKTHI B peabHBIX KU3HEHHBIX CUTYaIUAX,
MPUMEHATh OCBOCHHBIE YMEHHUS JJIsI PEIICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/lay, MHTEPIPETHPOBATh IMOJYYEHHBIE pe3yibTaThl W OICHUBATh WX Ha
COOTBETCTBHE NMPAKTUYECKON CUTYAIHH.

OcHOBHBIE JIMHUU COJEpKaHMsS Kypca MaTeMaTHKu B 5-6 Kiaccax —
apumeTHiecKas 1 TeoMeTprIecKasi, KOTOpble pa3BUBAIOTCS MapaJliebHO, Kaxaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJ[HA OT APYTOH, a B
TECHOM KOHTaKT€ U B3aUMOAECHCTBHH. Takke B Kypce€ NMPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U ONMUCATETLHOM CTATUCTUKH.

N3yuyenue apudmernueckoro Marepuana HayMHAETCS CO CUCTeMaTH3allud U
pa3BUTHS 3HAHWM O HATYpPaJIbHBIX YHCJAX, MOJYYEHHBIX B HadalibHOW MIKoje. [Ipu
TOM COBEPIICHCTBOBAHUE BBIUUCIUTEIHHOM TEXHUKU W (OPMHPOBAHHUE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C PAa3BUTUEM BBIUHUCIUTEIBHOW KYJIbTYphI, B
YACTHOCTU C OOYyYEHHEM MPOCTEUIUM MpHUEMaM NPUKUAKUA U OLIEHKH pPe3ylbTaTOB
BbIUMCIICHUH. I3ydeHne HaTypalbHbIX YUCEI IPOIOJIKAETCS B 6 Kilacce 3HaKOMCTBOM
C HAYaJIbHBIMU NOHATUSMH TEOPUU JIETUMOCTH.

Jpyroii KpynHbIi OJ0K B COMEpPKaHUH apu(PMETHUECKONW JTUHUU — 3TO APOOH.
Hauano uzyueHusi 0OOBIKHOBEHHBIX M JECATUYHBIX IPOOE OTHECEHO K 5 Kiaccy. ITo
IIEPBBIM 3Tall B OCBOCHMM APOOEH, KOI/Ja MPOUCXOJHUT 3HAKOMCTBO C OCHOBHBIMU
UIeAMH, MNOHATUSAMU TeMbl. IIpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOel B
IIOJIHOM 00BEME MPEAIIECTBYET U3YUYECHUIO TECATUYHBIX IpO0EH, 4TO LENeco00pa3HO
C TOYKH 3PEHUS JOTUKHU U3JI0KEHUs YUCIOBOU JIMHUM, KOT/a MpaBuia EUCTBUN C
JECATUYHBIMUA JPOOSIMA  MOXXHO OOOCHOBATh YK€ M3BECTHBIMU aJTOPUTMaMU
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C JCCATUYHBIMH
IPOOSIMU PACHIUPHUT BO3MOKHOCTH JIJISi TIOHUMAHUS OOYYAIOIIUMHUCS MPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIKCH MPU U3YYEHUH JPYTUX MPEAMETOB U MPU MPAKTHYECKOM
ucnois3oBaHuu. K 6 kiaccy OTHECEH BTOpOM 3Talm B HM3y4YeHUU ApoOei, rie
IIPOUCXOJIUT COBEPILICHCTBOBAHHE HABBIKOB CPABHEHHS M NpeoOpa3oBaHUsl ApoOeil,
OCBOEHUE HOBBIX BRIUMCIUTEIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCIICHUH,
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B TOM YHCJI€ 3HAaUYCHUI BBIPAKECHUH, COEPKANUX U OOBIKHOBEHHBIE, U JCCATUYHBIC
Ipo0u, YCTAHOBJIEHUE CBSA3EM MEXAY HUMH, PACCMOTPEHUE MPUEMOB pELICHUS 3a7au
Ha ApoOu. B Hauane 6 kiacca MPOUCXOIUT 3HAKOMCTBO C IMOHSATHUEM IPOLICHTA.

OC0OEHHOCTBIO U3YUYEHHS MOJOKUTENBHBIX U OTPULATEIBHBIX YUCEN SBIISETCS
TO, YTO OHM TAKXKE MOT'YT PACCMAaTPUBATBCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hayaie
n3ydeHuss TeMbl «l10IOKUTENbHBIE U OTPULIATEIBHBIC YUCIA» BBIACIAETCA MOATEMA
«llenble yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIBHBIMU YHUCIAMU U
JNEUCTBUSIMU C TIOJIOKUTEIBHBIMU U OTPULATEIBHBIMU YUCIAMH TPOUCXOIUT Ha
OCHOBE COJEPKATEIBHOI0 IMOAXO0AA. OTO TMO3BOJSET HA JIOCTYIIHOM YPOBHE
MO3HAKOMUTH YUAIIUXCSI MPAKTUYECKH CO BCEMU OCHOBHBIMU MOHSTUSMH TEMBI, B TOM
Yucjie W C TMpaBWIaMH 3HAKOB TMPU BBINOJHEHUU apUPMETUUECKUX JACHCTBUIA.
N3yyeHue panvoHaIbHBIX YHMCEJ HAa 3TOM HE 3aKOHYHUTCS, a OyJeT MpPOAOJIKEHO B
Kypce airedpbl 7 Kiacca, 4To CTaHeT CJIEAYIOUIUM MPOXOJA0M BCEX MPUHUMUIUATBHBIX
BOMNPOCOB, TEM CAMbIM pa3JieJIeHUuE TPYJHOCTEH oOJeryaer BOCIpUsATHE MaTepuana, a
pacnpeieieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOydyeHUM pelIeHHI0 TEKCTOBBIX 3a/lad B 5—6 Kilaccax HCMONb3YIOTCA
apugmeTndeckue Npueémsbl perieHus. TeKCToBbIe 3a/1auu, pelaeMble Ipu 0TpaboTKe
BBIYMCIIMTENBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpUBAOTCA 3aayu CIEAYIOUX
BUJIOB: 3aJlayd Ha JBUXKEHUE, HA 4YacTH, Ha TMOKYNKH, Ha paboTy W
IPOU3BOAUTEIBLHOCTh, Ha IMPOLEHTHI, HA OTHOWICHWS W mnpomnopuuu. Kpome Toro,
oOydaromuecs: 3HaKOMSTCS ¢ MpUEMaMU pEILIeHUs 3a7ad 1epedopoM BO3MOKHBIX
BapHaHTOB, y4aTcs padoTaTh ¢ MHPOpPMAIIME, TPECTaBICHHON B (hopMe TaOIUI] MU
Iarpamm.

B IlpumepHoit paboueit mporpamMme MpeaycMOTpeHO (GOpMUPOBaHHUE
IPOMEEBTUYECKUX aNre0pandyeckux npeacTaBieHnii. bykBa kak CHMBOJI HEKOTOPOTO
yyciaa B 3aBUCMMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOAMUTCS IOCTEIEHHO.
bykBeHHass CMMBOJIMKA MIUPOKO HCIIONB3YETCS MPEXKAE BCEro sl 3alucCh OOLIUX
YTBEPXKIECHUH U TNpeioKeHud, (opMyn, B YACTHOCTH JJIA  BBIUMCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIISD» YUCIIA.

B kypce «Marematuku» 5—6 KJIaccOB MpEACTaBlICHA HArjsaHas IeoMETpus,
HalpaBJICHHAasT Ha  pa3BUTHE OOpa3HOr0  MBIIUICHHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN ATall B U3yUYCHUU T€OMETPUH,
KOTOPBIM OCYILECTBISIETCS HA HArJIAHO-MPAKTUYECKOM YpOBHE, OMUPAETCs Ha
HaTJIAIHO-00pa3HOe  MBINIJIEHHE oOydJaromuxcs. bonbpiias poiib  OTBOAUTCS
MPAaKTUYECKON  JESITENbHOCTH,  OMNbBITY,  SKCHEPUMEHTY,  MOJEIUPOBAHHUIO.
OOyuaromuecss 3HAKOMATCS C TEOMETPUYECKMMH (UTYypaMu Ha TUIOCKOCTH W B
MPOCTPAHCTBE, C WX MPOCTEUIIMMU KOH(MDUTYypalusIMHu, y4aTrcs H300pakaTh WX Ha
HEJTMHOBAHHOW M KJIETYaTOW OyMare, pacCMaTpHUBAIOT WX MPOCTEHIne CBoWcTBa. B
MPOIIECCe M3YUYEHHs] HATJISIAHOW T€OMETPUM 3HAHHUSI, OJIyYeHHbIE 00y4arolUMUCS B
HayaJabHOM IIKOJE, CHCTEMAaTU3UPYIOTCA U PACIIUPSIOTCSL.

11



MecTo y4e0HOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY MjaHy B 5—6 Kjaccax HM3ydaeTcs HMHTETPUPOBAaHHBIN
npeamer «MaTeMaTuka», KOTOpPBIM BKIIOYAET apu(PMETHUECKHl MaTepuan u
HaIJIAIHYI0 T€OMETPHUIO, @ TAK)KE IIPOIEEBTUUECKUE CBEACHUS U3 aJIreOpbl, SIIEMEHThI
JIOTHKY Y Hayaja ONMCATENbHON CTaTUCTUKHU.

VY4eOHbIN MIIaH HA U3yYeHHE MAaTEMAaTUKH B 5—6 Kiaccax OTBOJAMT HE MeHee 5
y4eOHBIX YacoB B HEJEIIO0 B TEUEHUE KAXKIOT0 roja oOydeHus, Bcero He meHee 340
y4eOHBIX YacoB.

Conep:xxanune yueOHOro Kypca (1mo rogam o0y4eHus)

S KIIACC

Hamypansnsle uucna u Hyno

Harypanpnoe wumcno. Psg watypanmbHbix uucen. Ywcio 0. M3o0pakeHue
HATYpaJIbHBIX YUCEJT TOUKAMU Ha KOOPAUHATHOMN (YMCIIOBOM) MPSMOM.

[To3uuMoHHass cucTteMa cuMcieHus. Pumckas Hymepayus Kak npumep
Heno3UYUOHHOU cucmemol cuucienus’. JlecaTHaHas CHCTEMa CUUCIIEHHSL.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAJIBbHBIX YHCEN C HYJIEM.
CrniocoOb1 cpaBHeHUs. OKpYTJIEHHE HATYPaIbHBIX YUCEN.

CroxeHue HaTypaJIbHBIX YHCEI, CBOMCTBO HYJSl NPHU CIOXKEHUU. BblunTaHue
Kak JeicTBHUEe, OOpaTHOE CIIOXKEHUIO0. YMHOKEHHE HATypaJlbHBIX YHCEN; CBOMCTBA
HYJISl U €IUHUIBI IPU YMHOXKEHHMH. JlereHne kak aeicTBue, oOpaTHOE YMHOKEHHIO.
KoMnonentsl  geiicTBuM, CBI3b  Mexay HuMH. [IpoBepka  pesyibrata
apupmMeTrueckoro jAcicTBus. llepemecTUTeNbHOE W COYETATEIIBHOE CBOMCTBA
(3aKOHBI) CIOXKEHUS W YMHOXCHHS, pacnpedeiumeibHoe CE0UCME0 (3aKOH)
VMHOINCEHUS.

Hcnonb3oBanue OykB 17151 0003HAUEHUS HEU3BECTHOT'O KOMIIOHEHTA M 3aITUCH
CBOMCTB apu(PMETHUECKUX JCHCTBUMA.

Jenumenu u kpammuwvle uwucia, paszioKeHUe Ha MHOXUTenH. IIpocteie u
coctaBHble yucaa. Ilpuznaxu oenumocmu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

Crenenp C HaTypaJibHbIM [OKa3aTeleM. 3aluCh YHUCIA B BUIAE CYMMBI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpaXCHHE. DBpIUMCICHWE 3HAYEHUM YHCIIOBBIX BBIPAXKECHUN,
MOPSAOK  BBINOJHEHUS  JeucTBuil.  Mcmonp3oBaHMe  mpu  BBIYMCIEHHAX
MEPEMECTUTENIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOMKEHUS,
pacnpeoenumenbHo20 C80UCMBA YMHONCEHUS.

JApodu

[IpencraBmerne o JApoOM Kak CIocoOe 3amWch  YacTH  BEIWYUHEL.
OO6bikHOBeHHBIE ApoOu. [IpaBuibHbIe U HenmpaBUibHbIE poOu. CMmelaHHast ApoOsb;

! 3,[[6CB " Jajnee KypCuBoOM 0003HaYEHBI TEMbI, U3YUCHHUC KOTOPBIX IMPOBOAUTCSA B O3HAKOMUTCIILHOM IIAHE. He,uaror
CaMOCTOSATCIIBHO OIPCACIIACT o0BeM n3y4acMOro MmaTtepuasia.
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MpEeICTaBICEHNE CMEIIAHHOM ApoOU B BUE HEMPABUILHOMN ApOOU U BBIJEICHHE LIEJION
YacTHU YMclia U3 HeMpaBUIIbHOU apodu. M300paxenue ApoOelt ToukaMu Ha YUCIOBOM
npsiMmoii. OcHOBHOE CBOMCTBO aApodu. Cokpawenue opobeii. [Ipusedenue opodou K
Hosomy 3namernamento. CpaBHEHUE APOOEH.

CrnoxxeHue U BbIYUTaHUE JpoOel. YMHOXKEHUE U JeleHne ApoOeil; B3auMHO-
oOpatHbie 1podu. Haxoowcoenue uacmu yenozo u yeno2o no e2o Yacmiu.

Hecatuunast 3anuch apoOeit. [IpencraBienue necsITUYHOM JpoOU B BHJE
OOBIKHOBEHHOU. M300paxeHue AecITUUHBIX ApoOel TOUKaMHU Ha YMCIOBOW MPSIMOA.
CpaBHeHUE JECATUYHBIX IpOOEi.

ApudmeTndyeckue JEUCTBUS C  JCCATUYHBIMU  Jpo0simu.  OkpyeneHue
oecsamuuHvlx Opooel.

Pemenne TekCTOBBIX 3a/1a4

Pemenue TeKCTOBBIX 3a/1ay apupMETUYECKUM CIOCOOOM. PeueHue 102uieckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603M0o*CHbIX 6apuanmos. VIconab30Banne npu
peleHnuy 3a1a4 TabJIUIl U CXEM.

Pemiennie 3amau, cojep)kammx 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEJIMYHUHBI:
CKOPOCTh, BPEMsI, PACCTOSIHHE; 1I€Ha, KOJUYECTBO, CTOUMOCTh. EAUHUIIBI U3MEpeHuUs :
Macchl, 00bEMA, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBSI3b MEXAY €AMHUIIAMHU
WU3MEpPEHUS KaKJI0H BEJTMYHUHBI.

Perrenrie OCHOBHBIX 3aj1a4 Ha APOOH.

[IpencraBienne qaHHBIX B BUJIE€ TA0JINII, CTOJIOYATHIX TUAarpamMM.

Harnsignasi reomerpus

Harnsanseie npencraBieHus o purypax Ha MiIOCKOCTH: TOUYKa, IpsiMasi, OTPE30K,
Jyd, Yroj, JloMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. IIpsmoii, ocTpslii,
TYNOW U Pa3BEPHYTHIE YTJIbI.

JnmrHa oTpe3ka, METPUUYECKHUE €IMHULIBI JUIMHBL. J[JIMHA JIOMaHOW, MEPUMETP
MHOTOYTOJIbHHUKA. I3MepeHne u moCTpOSHHUE YIIIOB € TOMOIIBIO TPAHCIIOPTUPA.

Harnsanuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
IPSIMOYTOJILHUK, KBAJPAT; TPEYTOJILHUK, O pageHcmee Queyp.

N3o0paxenune ¢uryp, B TOM uuciIe Ha Kierdyarod Oymare. [locmpoenue
KOH@ueypayutl u3 wacmetl Npsmou, OKPYICHOCMU HA HETUHOBAHHOU U KIemuamotl
bymaee. Vlcionb30BaHUEe CBOWCTB CTOPOH M YTJIOB MPSMOYTOJIBHUKA, KBaIpaTa.

[nomaae MPSAMOYTrONbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSIMOYT'OJILHUKOB, B TOM 4ucie (uryp, n300pakEHHBIX Ha KIeT4aTol Oymare.
Enuaume uaMepeHus mioaiu.

Haznaonvle npeocmagnenus o npocmpancmeeHusix ueypax. npsamoy20ibHbuli
napannenenuneo, Kyo, MHo2o2panHuKku. Mzobpasicenue npocmeriuuux MHO202PAHHUKOS.
Pazeépmru xyboa u napannenenuneoa. Cozoanue mooenell MHO20CPAHHUKOS (U3
bymaeu, npososoKu, NAACMUIUHA U Op.).

O00vém npsamoyeovho20 napaiieienuneda, Kyoa. EOunuyvl usmepernus 00véma.

6 KIIACC

Hamypansnuie uucna
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ApudmeTnyeckre ACHUCTBUS C MHOTO3HAYHBIMU HATYpPaJlbHBIMU YHUCIAMU.
YucrioBble BbIpaKE€HUs, MOPSAOK AEHCTBUI, UCIIOJIb30BaHUE CKOOOK. Mcnonbs3oBanue
MPA BBIYUCICHUAX MEPEMECTUTEIBHOTO W COYETATEIBHOTO CBOWMCTB CIIOXKEHUS U
YMHOXXEHHUS,  pacnpedeiumenvHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HaTypaJbHBIX YUCEIL.

JlenuTenu M KpaTHBIC UYWCIA; HAUOObWUL 00wl Oelumens U HauMeHbulee
obuee kpamuoe. [erumocms cymmosl U npouzgeoenusi. Jlenenue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEeHHas1 ApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE apoOei.
CpaBHeHue u ynopsigourBaHue JpodOeil. Perenue 3amauy Ha HaXOXJEHUE YacCTH OT
LEeJOro M LEeJoro mo ero 4vacTu. JlpoOHoe Yucio Kak pe3ynbTar JeeHUs.
[IpencraBnenue aecITUYHOW IpoOU B BHJE OOBIKHOBEHHOUW NIPOOW M BO3MOXKHOCTH
npeACTaBiIeHUs OOBIKHOBEHHON IpoOu B BHE AecATUYHOHN. [lecsaTuunbie npodu u
MeTpuYecKkasi cucrema Mep. Apudmerndeckue MeUCTBUS U YHCIOBBIC BBIPAKECHUS C
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

OtHomienue. Jlenenue B JaHHOM OTHONIEHWU. Macwma6, TPONOPIHS.
[IpuMmeHeHue mponopIuii Npy PELICHUH 3aa4.

[TousiTue npoiieHTa. BerunciaeHue mporeHTa OT BEJIUYUHBI U BEJIMUYUHBI TIO €€
NpOIICHTY. BhIpakeHWe NPOIEHTOB ACCATUYHBIMU JpoOsimMu. PemeHue 3amad Ha
NpOIEHTHI. BhipakeHNE OTHOIICHUS BEJIUYMH B IPOIIEHTAX.

Ilonoscumenvuvie u ompuyamenvHsle Yucia

[lonoxutenbHble W oTpunaTesnbHble yucna. Llenble uucna. Moodyrs uucaa,
2eomempuyeckas uHmepnpemayus Mooyna uucia. W3o0paxkeHue uucen Ha
KOOpPJIMHATHOM NpsiMOu. Yucnosvie npomesrcymku.

CpaBHeHue uwmcen. ApupmeTHdyecKkue ACHCTBUS C TMOJOXKUTEIbHBIMU U
OTPULIATEILHBIMU YHCIIAMH.

[IpssMoyrosibHast cuctemMa KOOpJIMHAT Ha IUIOCKOocTU. KoopauHatel TOYKHM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenune Toyek M Guryp Ha KOOPAMHATHOU
IJIOCKOCTH.

bykeennvie gviparcenusn

[Ipumenenue OyKB ISl 3alIMCH MATEMATHUYECKUX BBIPAXKEHUM U MPEIJI0KECHUM.
CBoiicTBa apu(pMETHUYECKUX ACHUCTBUN. bDyK6eHHble 6blpadicenus U UYUCTOBblE
noocmanogky. DByKBEHHbIE PaBEHCTBA, HAXO0XKJICHUE HEU3BECTHOI'O KOMIIOHEHTA.
@opmynbl; GopMyJibl IEpUMETpPA U IJIOMIAAN NPSIMOYrOJIbHUKA, KBaApara, ob6véma
napannenenuneda u Kyoa.

Pewenue mexcmoguoix 3a0au

Pemenune TekcTOBBIX 3a/1a4 apuMETHIECKUM CTIOCOOOM. Peuuerue 102uieckux
3a0au. Pewenue 3a0au nepebopom 6cex 603MOINCHBIX BAPUAHTNOE.

Pemienne 3amaud, coaepkammx 3aBUCUMOCTH, CBS3BIBAOIIMX BEJIMYHUHBI:
CKOpPOCTb, BpEMSI, PACCTOSTHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM paboThl. EnuHUIEI M3MEpeHWs: MacChl, CTOMMOCTH; PAaCCTOSHWSI,
BPEMEHHU, CKOPOCTHU. CBA3b MEXAY €AMHULIAMU U3MEPEHUS KaXKI0W BEJTUUUHBI.

Pemenne 3amay, CBI3aHHBIX C OTHOLIEHUEM, TPOMOPIMOHAIBHOCTHIO BEJIMYHH,
MPOLIEHTaMU;, PEIlIEHHE OCHOBHBIX 3aJ1ay Ha JIpOOU U MPOLECHTHI.
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Oyenka u NpuKuOKa, oKpyaienue pe3yibmamd.

Cocmasgnenue 6YKBEHHbBIX GbIPANHCEHUL NO YCIIOBUIO 3A0AYU.

[IpencraBieHne JaHHBIX C MOMOUIIbIO Tabiui W auarpamMm. Cronbuarbie
IUarpaMMbl: YTEHHE U MOCTpOeHUE. YTeHHEe KPyTOBbIX IHarpamM.

Haznaonan zeomempus

Harnsansele npeacraBiaeHus o purypax Ha miIOCKOCTH: TOUYKA, MpsiMasi, OTPE3O0K,
Jyd, yroJi, JOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

Bzaumnoe pacnonoscenue 08yx npsamuix Ha NIOCKOCMU, NAPALLEIbHblE NPSMbLE,
nepneHouxyiapHvle npsamole. I3MepeHne pacCTOSHMI: MEXAY ABYMsI TOYKAMH, OT
TOUYKH /10 IPSIMOM; IJTMHA MaplIpyTa Ha KBAJAPAaTHOMN CETKE.

N3mepeHne UM TMOCTpPOEHHME YIVIOB C TOMOINIbIO TpaHcmopTupa. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYT'OJIbHBIN, TYIIOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeTbIpEXYTrOabHUK, [IPUMEPBHI
YeThIPEXYTOJIbHUKOB. [IpsAMOYroJIbHUK, KBaJpaT: HUCIOJIb30BaHUE CBOWCTB CTOPOH,
yTJI0B, TUaroHanei. Mzoopasicenue ceomempuueckux @ueyp Ha HeIUHOBAHHOU bymazce
C UCNONb308AHUEM YUDKYJISA, JTUHEUKU, Y2oabHuKa, mparncnopmupa. Tloctpoenust Ha
KJIeT4yaToi oymare.

[lepumeTp MHOTOYTONBHUKA. [lOHATHE TUTOMAAN PUTYDBI; € TMHUIIBI U3MEPEHUS
wiomaau. [pubmmkénnoe uamepenue mwiomaau Guryp, B TOM 4uciie Ha KBaJpaTHOU
ceTke. [Ipubausicénnoe uzmepenue ONUHbL OKPYHCHOCMU, NIOWAOU Kpy2a.

Cummempus: yeHmpanvhas, oceeas u 3epKanvbHas cummempuu. [locmpoenue
CUMMEMPUUHBIX Pueyp.

Haensaouvie npedocmaenenuss o npocmpancmeenuvix gueypax: napaiieienuneo,
KyO, npusma, nupamudd, KOHyC, UYUIUHOp, wap u cgepa. Hzobpasxcenue
npocmpancmeeHuvix gueyp. llpumepvl pazeépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. Coszdanue mooeneli NPOCMPAHCMBEHHbIX ueyp (U3 Oymaeu, nposoJoKU,
NAACMUIUHA U Op.).

llonamue o6véma, eouHuysvl uzmepenus 00véma. OOBLEM NPAMOY20NbHOSO
napannenenuneda, Kyoa.
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[TPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA». 7—
9 KITACCBI

esin n3yyeHus y4e0HOro Kypca

Anrebpa sBIsSE€TCS OJAHUM M3 OIOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
oOecrieunBaeT M3y4YCHUE IPYTrUX IUCLIMIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK U
I'YMaHUTapHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl MPOAOKEHHS 00pa3oBaHus U
B IMOBCEIHEBHOW >XM3HU. Pa3BuTue y oOydarommxcs Hay4yHbIX NpEICTaBICHUN O
MPOUCXOXKAECHUU
U CYUIHOCTH anreOpamyeckux aOCTpakiMii, crocobe OTpakeHHs MaTeMaTH4eCKOM
HAyKOW SIBJICHUNW M TPOIECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMAaTUUYECKOTO
MOJICJIMPOBAHMS B HAYYHOM TO3HAHUHM M B MIPAKTHUKE CIOCOOCTBYET (hOPMHUPOBAHUIO
HAy4YHOTO MUPOBO33PCHHS U KAueCTB MBIILUICHUs, HECOOXOAUMBIX JJIsl ajanTalud B
COBpEMEHHOM HH(ppoBOoM obmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieunBaeT  pa3BUTHE  yMeHUA  HaOIOAaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUSI M BBIBOJBI, (POPMYIUPOBATH
ytBepkaeHus. OcBoeHHe Kypca anreOpbl oOecreyrMBaeT pa3BUTUE JIOTMYECKOTO
MBIIIUICHUS. OOYYalOIIUXCS: OHM HCIONB3YIOT JEAyKTUBHBIE W WHIYKTHUBHBIC
paccykieHusi, 0000IIeHne W KOHKPETH3allhlo, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpeanoyiaraeT 3HAYUTEIBHBIM O00BEM  CaMOCTOSATEIHHOM
NESTENBbHOCTH  OOy4YalIIUXCS, TMOITOMY CaMOCTOATENBHOE pEIIeHHe  3ajaad
€CTECTBEHHBIM 00pa3oM SIBISIETCS pealu3aledl JAesTeIbHOCTHOTO MpPHUHIIMIA
oOy4eHUsI.

B crpykrype mnporpammbl ydeOHOro Kypca «AnreOpa» OCHOBHOW MIKOJIBI
OCHOBHO€ MECTO 3aHUMAKOT COJEPKATEIBHO-METOANYECKUE JHUHUM: «YHucma u
BBIUUCIICHUS»; « ANredpanieckue BhIPAKECHU; «YPaBHEHUS Y HEPABEHCTBAY;
«Dyukuum». Kaxxknas u3 3TUX coAepkKaTeIbHO-METOIMYECKUX JIMHUN Pa3BUBACTCA Ha
NPOTSHKEHUU TPEX JIET M3Yy4UeHHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch |
B3aMMOJICHUCTBYS C JAPYTUMH €T0 JUHUSMU. B Xoze m3ydeHus kypca oOydaronmmcs
MPUXOAUTCA JIOTHYECKH PpaCCyKJIaTh, MCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3W ¢ 3TUM 11e71ecO00pa3HO BKIIOUUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MAaTEMaTUYECKOTO 00pa30oBaHUs U
CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYyYalOUIMMHUCS ~ OCHOB  YHHUBEPCAIBHOTO
MaTeMaTH4eCcKOro A3bika. Takum 00pa3oM, MOKHO YTBEPKAATh, UTO COAEPKATEIbHON
U CTPYKTYpPHOU OCOOEHHOCTBIO Kypca «Airedpay SIBISETCS €ro MHTErPUPOBAHHBIIN
XapakTep.

Conepxanue nuHUM «YUucaa W BBIYUCICHUS» CIIYKUT OCHOBOM s
TANbHEUINIET0 HM3yYEHUsST MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYy4arOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJb30BATHCS AITOPUTMAMH, a
TaK)Xe MPUOOPETEHUI0 MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX ISl MOBCEIHEBHOMU
XKU3HU. Pa3BUTHE MOHATHA O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAJIIBHBIMU U
UppAIMOHAIIBHBIMU YKCIIaMH, (POPMUPOBAHUEM MPEJCTABICHUN O JAEHCTBUTEIBHOM
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yrcie. 3aBepIiieHrne OCBOSHUS YHUCIOBOM JIMHUU OTHECEHO K CTapIleMy 3BeHY OOIIEeTOo
oOpa3zoBaHus.

ConeprxaHre ABYX alreOpandecKux JUHUNA — « AreOpandecKue BIPaKEHUS» U
«YpaBHEGHHsI W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO Yy OOYJAIONTUXCS
MaTEeMaTHYECKOTO armapara, HEOOXOAMMOTro IS PEIIeHUs 3a7a4 MaTeMaTHKH,
CMEXHBIX TPEIMETOB MU IMPAKTHUKO-OPUCHTHUPOBAHHBIX 3a7a4. B OCHOBHOW NIKOJE
y4eOHBIM MaTepuasl TPYNIUPYETCS BOKPYT palMOHAIBHBIX BBIpaXXEHUU. AnreOpa
JEMOHCTPUPYET 3HAUYCHUE MAaTEMAaTHUKH KaK SI3bIKa VIS IOCTPOSHUS MaTEeMaTHIEeCKUX
MoJieTiel, onmucaHusl MPOIECCOB U SBICHUN pealbHOr0 MHupa. B 3amaum oOydeHus
anrebpe BXOIAT TaKXKe JaJbHEHINICE pPa3BUTHE AITOPUTMHUYCCKOTO MBIIUICHHUS,
HEOOXOJMMOTO, B YAaCTHOCTH, JJII OCBOCHUS Kypca HMH(POPMATUKH, W OBJIAJCHHC
HaBBIKaMU JICAYKTHBHBIX paccyxacHui. [IpeoOpa3zoBaHre CHMBOJIBHBIX (POPM BHOCUT
CBOM crenuduUeckuii BKIaA B pa3BHTHE BOOOpPaKCHHS, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanve (QyHKIIMOHATBHO-TpaUUYCCKON JIMHUM HAIlCJICHO HA IOJY4YCHUE
IIKOJIbHUKAMHU 3HAaHUH O (PYHKIUAX KaK BaKHCHIIIEH MaTEMaTHYCCKOW MOICIH JIS
ONMCAaHMSI W UCCIICIOBAHUS Pa3HO-O00pa3HBIX IMPOIIECCOB U SIBICHUN B NMPUPOJEC H
obmiectBe. M3ydeHne 3TOro marepuaiia CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS
YMEHHS UCIIOJIB30BaTh PAa3JIMYHbBIC BBIPA3UTEIIBHBIC CPEJCTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckre, BHOCHT BKIaJg B (HOPMUPOBAHHE
NPEICTaBIICHUH O PO MaTEMATHKH B Pa3BUTHH IUBIIN3AIUN U KYJIbTYPHI.

MecTo y4e0HOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY TUIaHy B 7-9 Kilaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CICAYIOIMIMNE OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna ©  BBIYUCIHCHUS», «ANTeOpamdecKkue BbIpOKEHHUS», «YpaBHEHUS W
HEpaBEHCTBa», «DYHKIUNY.

VY4eOHbIN T1aH HA HU3y4deHUe anreOpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJCNIO B TEUEHHE Ka)XJOro rojaa oOy4eHHs, BCETO 3a TPU rojaa
oOydenust — He MeHee 306 yuyeOHBIX YacoB.

Conep:xanue y4eOHOro Kypca (1mo rogam o0y4deHmust)

7 KIIACC

Yucna u eéviuucnenus

PanuonaabHbIE YKcIa

JIlpoOu OOBIKHOBEHHBIC W JICCSATHYHBIC, TEPEXOJ OT OAHON (OpMBI 3amucu
npobeit Kk gapyroil. IloHsTHe palMOHAIBHOTO YHCA, 3allUCh, CpPaBHEHME,
YIOOPSI0YMBAHNWE  pPallMOHAIBHBIX  4yuced.  ApudmMeTuyeckue  JASHUCTBUA €
palMoOHAIBHBIMKM YHClIaMu. PellieHue 3amad M3 peaybHOM MpPaKTUKM HAa 4YacTH, Ha
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JpoOHu.

Crenenb ¢ HaTypaJdbHBIM [IOKa3aTelieM: OIpeJelieHne, MNpeodpa3oBaHuE
BBIpaKEHU HAa OCHOBE OIPEJIEICHUS, 3aMUCh OOJBIITUX YHUCEIL.

[IporeHThI, 3aMKCh NPOIEHTOB B BUAE APOOU U ApOOU B BHUJI€ MPOLIEHTOB. Tpu
OCHOBHBI€ 33]1a4d Ha MPOLIEHTHI, PEUICHUE 3a]1a4 U3 PEATbHOM MPAKTUKHU.

[IpumeHeHne  TOPU3HAKOB  JIEIMMOCTH,  PA3J0KEHUE HA  MHOXHUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4uclie T@psMmas W oOparHas
MPONOPIIMOHAIBHOCTH.

Anzedpauueckue svlparxcenus

[TepemeHHbIC, YHCIOBOE 3HAYEHHUE BBIPAXKEHUSA C MEpeMEHHOW. JlomycTumebie
3HAYEHUsI NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAYy BEIWYMHAMU B BHUJE
dbopmynbl. Beraucienus no gopmysam.

[IpeobpazoBanue OyKBEHHBIX BBIPAKEHUHN, TOXKICCTBEHHO PaBHbBIE BHIPAKEHUS,
npaBuia NpeoOpa3oBaHUs CYMM W TPOU3BEICHHUH, MpaBWIa PACKPBITUS CKOOOK U
PUBEICHUS TIOJIOOHBIX ClIaracMbIX.

CBolicTBa CTENEHU C HATYpPaJbHBIM MTOKA3aTEJIEM.

OnHounenbl U MHOroujieHbl. CTeneHb MHorouwieHa. CloKeHue, BbhIYUTAHUE,
YMHOKE€HUE MHOTOUYJIEHOB. POpMYJIbl COKPAIIEHHOTO YMHOXKEHHUA: KBAJpaT CYMMBI U
KBagpaT pazHocTu. Dopmysia pasHOCTH KBaJparoB. Pa3noxkeHne MHOTOUYJICHOB Ha
MHOHUTEIH.

Ypaenenusn

VYpaBHeHUEe, KOpEHb YpaBHEHHUSA, NpaBWiIa MpeoOpa3oBaHUsl YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeliHOEe ypaBHEHHME C OJHOM NEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
ypaBHEHUS, pEIICHUE JIMHEHHBIX ypaBHEHUU. COCTaBICHUE YpaBHEHUH MO YCIOBUIO
3aja4d. Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasnenue ¢ 08yms nepemennvimu u e2o 2pagux’. Cucrema JByX
JIMHEWHBIX YpAaBHEHHM C JBYMS II€PEMEHHBIMU. PellleHMe CHUCTEM YpaBHEHUM
Croco0oM ToJICTaHOBKU. [IpuMepsl pereHus: TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO CUCTEM
YPAaBHEHHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunnara Toukn Ha npsmoil. UucimoBble TpoMeKyTKU. PaccrosHue mMexny
JBYMsI TOYUKAMHU KOOPJAWHATHOM MPSAMOM.

[IpssmoyronbHas cuctema KoopauHat, ocu Ox u Oy. AbGciucca v OpInHATa TOYKU
Ha KOOPJAWHATHOW MIocKOCTH. [IpumMepsl rpadukoB, 3aganabx popMynamu. UTteHne
rpaKOB peasbHBIX 32aBHCHMOCTEH.

[onstue pynkmu. ['padux Gynkmmu. CoiictBa GpyHkmwmii. JInneitHas QyHKIms,
e€ rpaduk. ['paduk pynkmun y = kx + b. I paguueckoe pewienue nunelinbix ypagrneHull
U cucmem JUHEeUHbIX YPAGHEHUU.

2 3,[[6CL " ajie€ KypCuBOM 0003HaYCHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOJAUTCS B O3HAKOMHUTCIILHOM IIJIAHC. Heﬂaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4acMOro matepuasia.
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8 KJIACC

Yucna u eviuucnenusn

KBanpatHeiii kopenb u3 uucna. [llowamue 00 uppayuoHaibHOM 4ucie.
Jecamuunvie npubaudicenus uppayuouaivHuvix uducen. CBOUCTBA apuPMeTHUECKUX
KBaJpPaTHBIX KOPHEH U UX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIpAXKEHUN U
BBIYUCIICHUAM. [lelicmeumenvhule Yucid.

CreneHb C UENbIM MOKa3zaTeneM U €€ cBoiicTBa. CTaHapTHAs 3allUCh YUCIIa.

Anzebpauueckue svlparxcenus

KBagpaTHblil TpEXWIEH; PA3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOWCTBO ajredOpanyeckoil apoowu.
Cnoxenue, BbIUUTAHWE, YMHOXEHHUE, JIeJIeHHEe  aireOpandeckux JpooOeit.
PanrionanbHbIe BRIpAXKEHUS U UX MPe0Opa3OBaHUE.

Ypasuenusa u nepasencmea

KBaapatHoe ypaBHeHue, (popmylia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buema. Pemuenune ypaBHEeHHH, CBOASIINUXCS K IUHEWHBIM U KBaapaTHbIM. [IpocTelimue
JPOOHO-pAIIMOHAIBLHBIC YPAaBHEHMUSI.

I'paghuueckan unmepnpemayus ypagneHuil ¢ 08yMs NEPEMEHHbIMU U CUCEM
JIUHEUHbLIX  YPABHeHull ¢ O08yMs nepemeHHbimu. lIpuUMepnl pelieHus CHCTEM
HEJIMHEMHBIX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 337124 aJIreOpanyeckuM CIiocoOOM.

HuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOU.
CucTembl JIMHENHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.

Dynkyuu

[Monstue Gynkuu. O6MacTh ONpeEICHUST 1 MHOKECTBO 3HAUYCHUN (PYHKIUH.
Crnioco0nI 3a1aHus PYHKITHA.

I'paduk ¢pynkumu. Urenune cBoicTB dyHKIHHM 1o e€ rpaduky. [Ipumepsl
rpaduKoOB PYHKIIMH, OTpaKaIOIUX PeaTbHbIC TIPOIIECCHI.

OYHKIMY, ONHCHIBAIOIIME TNPSIMYI0 UM O0OpaTHYI MPOIMOPIHMOHATIbHBIC

3aBHCHMOCTH, UX rpaduku. ynkimuu y = x%,y = x°,y = VX ¥ =L I'paguueckoe
X

peuierue ypasHeHuu u cucmem ypasHeHuu.

9 KUIIACC

Yucna u eéviuucnenus

JleiicTBUTEJIbHBIE YHCJIA

ParmmonanbHble 4YMCa, UPPAYUOHATbHBIE YUCIA, KOHEeUYHble U OeCcKOHeuHble
Ooecamuunvle Opobu. MHodcecmseo OelicmeumenbHuIX Yuces, 0etiCmeumelbHble YUCia
Kak 6ecKoHeyHbvle decamuyHvle Opoou. B3aumHo 00HO3HAYHOE COOMBEeMCmauUe MedHcoy
MHOHCECMBOM OetCMBUMENbHBIX YUCe]l U KOOPOUHAMHOU NPAMOU.

Cpasnenue  OeticmeumesnbHbIX — Yucel, apu@memuyeckue Oeucmeus ¢
OelcmeumenIbHblMU YUCTAMU.

HN3mepenusi, npuoJIHKEHN S, OLIEHKH
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Pa3mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPA, JUIMTEIBHOCTh IMPOLIECCOB B
OKPY’KaIOLIEM MUpE.

[TpubnmxEHHOE 3HAUYEHHE BEIUYUHBI, TOUHOCTh NpubimxkeHus. OKpyrieHue
yucedn. [Ipukuaka u oneHka pe3yabTaToB BIYUCICHUN.

Ypasunenun u nepagencmea

YpaBHeHUs C OAHOH NepPeMEeHHOMI

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHMM, CBOISAIIUXCS K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHHE. [Ipumepuvl peuienus ypagHeHuu mpemveu U 4emeepmor
cmenemeu pasioHceHuemM Ha MHONCUMEU.

Pemienne 1poOHO-paliOHANIBHBIX YPaBHEHHUM.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanuyeckKiuM METOJIOM.

Cucrembl ypaBHeHHM I

YpaBHeHHEe C JABYyMsI MEpEeMEHHBIMM M ero rpaduk. PermieHue cucrem aByx
JUHEWHBIX YpaBHCHHUH C JBYMs MEepEeMEHHBIMH. PerieHue cuctem IByX YpaBHEHUH,
OJIHO W3 KOTOpHIX JIMHEHHOEe, a Jpyroe — BTopod creneHu. ['paduueckas
UHTEPIPETAIMs CUCTEMbI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3aj71a4 alNreOpandeckKuM CIiocoOOM.

HepaBeHcrBa

UucnoBble HEpABEHCTBA U UX CBOMCTBA.

Pemienue JMHEHHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOW. Pemienue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW mepeMeHHoW. KBagpaTHele HepaBeHCTBA.
I'paduueckass wHTEprpeTalusi HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS
IEPEMEHHBIMU.

Dynkyuu

Ksanpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapabomna, koopauHATHI
BEPIIMHBI TapabOoJIbl, OCb CHMMETPHUH TTapadoJIbI.

'papuxn QyHKIWMIA: y = kx, y = kx + b, y= x%

y =Xy = k;I/I UX CBOMCTBA.

Yucnoswvie nocnedosamenvHocmu

Onpenesienue u cnocoObl 3aIaHUs YUCTOBBIX MOCTE10BATEIbHOCTE

[ToHsiTHE 4YHCIIOBOM MOCJIEAOBATENBHOCTH. 3aJlaHUE IOCJIE0BATEIHLHOCTH
pEKyppeHTHOH dhopMynor u HopMyIoit n-ro YieHa.

ApupmMeTnyecKas U reoMeTpUYeCKas MPOrpeccuu

ApudmeTndeckas M TeOMeTpHUecKas mporpeccuu. DopMmyiibl n-ro djeHa
apuPMETHIECKON 1 TEOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX /1 YJICHOB.

H3z00padsicenue unenos apupmemuueckou u 2eoMempuyeckol npopeccull
MOYKaAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHEUHbIl U IKCNOHEHYUAbHBLL POCHI.
Crooicrble npoyeHmui.
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[NPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUS».
7-9 KITACCBI

esin n3yyeHus y4e0HOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eometpus» npencrasiensl B [IOOII
OOQO. Onu 3akimrOyarTCs, MPEkKIAE BCETO B TOM, YTO HA YpPOKAX TIE€OMETpUHU
oOydaromuiicss y4uTCS TPOBOAUTH  JIOKA3aTeNIbHbIE  PACCYKIEHUS, CTPOUTh
JIOTUYECKUE YMO3AKIIOUEHUS, JOKa3blBaATh MCTUHHBIE YTBEPKICHHUS WU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKIAEHUS «OT MPOTHUBHOIO», OTIMYATH
CBOIICTBa OT MpPHU3HAKOB, (PopMylIHpoBaTh OOpaTHbIE yTBepxkaAcHHsI. B oOyueHun
YMEHUIO paAcCCykJaTh COCTOUT BAXXHOE BOCHUTATENIBHOE 3HAYEHUE U3YUECHUS
TEOMETPHH, IPUCYIIIEE UMEHHO OTEYECTBEHHON MAaTeMaTH4YECKOM LIKOJIE.

Bropoil uenpt0 u3yyeHUs TEOMETpUU SBISETCS UCIIOJNB30BAHUE €€ Kak
MHCTPYMEHTA IPU PEIICHUM KaK MAaTeMaTUYECKHX, TaK M NPaKTUYECKUX 3ajad,
BCTPEYAIOIINXCS B PEATbHON JKU3HU. DTOMY COOTBETCTBYET BTOPAsl, BEBIUUCIUTENbHAS
JUHUS B WM3YYEHUM TIEeOMETpUU B MIKoje. 11 3TOro yduTenro pEeKOMEHIYeTcCs
nox0upaTh 3aJadyd MPAKTUYECKOIO XapakTepa IJisi paccMaTpUBAEMbIX T€M, YYUTh
00y4YaromuXxcs CTPOUTh MaTEMAaTHYECKUE MOJIEIH PeajbHbIX KU3HEHHBIX CUTYaIUM,
IPOBOJIUTh BBIYMCICHUS M OLEHUBATh aJICKBAaTHOCTh MOJYYEHHOTO PE3YJbTarTa.
Kpaiine BaxHO MOAYEPKUBATH CBS3U TE€OMETPUU C JPYTMMH IIPEAMETaMH,
MOTHUBHUPOBATh MHCIIOJIb30BATh ONPEICICHHUS] T€OMETPUUECKUX (UTYp U TMOHSATHUH,
J€MOHCTPUPOBATH MPUMEHEHHE MTOJIYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBA3H
HaunOosiee pKo BUIHBI B TeMax «Bekropbl», « TpuroHomeTpuiyeckue COOTHOLICHUSI,
«Meton koopauHaT» u «Teopema [Tudaropar.

MecTo y4e0HOr0 Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TUlaHy B 7-9 Kilaccax wu3ydaercs Y4eOHBIH Kypc
«I'eomeTpus», KOTOPBIA BKIIOYAET CIEAYIOINIME OCHOBHBIE pPa3[eibl COJAEPIKAHUS:
«["eomeTpuyeckue GUTypsl U UX CBOHCTBaY, «M3MepeHne reOMeTPUIECKUX BETUINHY,
a Takke «JlekapToBBl -KOOpPAMHATBI Ha IUUIOCKOCTH», «BekTtopb», «/IBHKeHUA
iockoct» U «IIpeoOpazoBanust mogo0us».

VY4eOHbIl MIaH MpeaycMaTpuBaeT W3ydeHHUE TeoMEeTpur Ha 0a30BOM YpOBHE,
UCXOJs U3 He MeHee 68 yueOHbBIX YacoB B y4eOHOM TOJTy, BCETO 3a TP rojia 00ydeHUs
— He MeHee 204 Jacos.

Conep:xxanue yueOHOro Kypca (1mo roxam o0y4eHus)

7 KIIACC

Hauanbabie nonsaTusa reomerpun. Touka, npsmas, OTpPE30K, Jdyd. YToJ. Buubl
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yriioB. BeprukanbHele W CMexHble yIubl. buccexktpuca yria. Jlomanas,
MHOTI'OYTroJIbHUK. [[apaninenbHOCTh U NEPIEHIUKYIIAPHOCTD NPSMBIX.

Cummempuunvle guzypol. Ocroenwle céoticmea ocesoil cummempuu’. TIpumepsl
CUMMETPHH B OKPYKAIOLIEM MHPE.

OcHogHble NOCMPOeHUs. C NOMOWBIO YUPKYIS U TUHEUKU.

Tpeyronasnuk. Beicota, Meuana, Ouccekrpuca, ux cBoiicTBa. PaBHOOE ApeHHbIN
Y PaBHOCTOPOHHMI TpeYroJbHUKH. HEpaBeHCTBO TpeyrojibHUKA.

CBolicTBa U MpPU3HAKK PAaBHOOEAPEHHOTO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MpHU3HAKK NapaJIeabHbIX NpsMbIX. CyMMa yrioB TPeyroJIbHHUKA.
BuemHue yriael TpeyrojbHHKA.

[IpsMoyronbHBIA ~ TpeyronbHUK. (CBONCTBO MEAWAHbl  MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEIEHHONW K TUIOTeHYy3€. [IpU3Haku paBeHCTBA MPSMOYTOJBHBIX
TPEYTrONbHUKOB. [IpsIMOYTronbHEIN TpeyronbHUkK ¢ yriom B 30°.

HepaseHcTBa B reoMeTpun: HepaseHcmeo mpey2oibHuKd, HEPABEHCTBO O JJINHE
JIOMaHOW, TeopemMa o OosblieM yrie © OOJbIIeH CTOPOHE TPEYroJIbHUKA.
[lepneHauKyJIsip U HAKIOHHAS.

l'eomempuueckoe mecmo mouek. bUCCEKTpUCa yria W CEPEAUHHBIN
NEPNEHIUKYJIISAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYT, XOp/ia U IUaMETp, UX CBOMCTBA. B3anMHOe pacnonoxeHue
OKpY)KHOCTH U TpsiMoi. KacaTtenbHass M ceKymas K OKpYXHOCTU. OKpyKHOCTb,
BIIMCAHHAs B YroJl. BrincaHHast U onvMcaHHasi OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KUIIACC

Yerbipéxyronpauku. [lapammemorpamm, ero npu3Haku U CBOMCTBA. YacTHBIE
Clly4aW TMapajuieIorpaMMoB (MIPSMOYTOJNIBHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameunms, paBHOOOKass Tpamenus, €€ CBOWCTBA W IPU3HAKH.
[IpssMoyronpHas Tpaneuusi.

Memoo yoeoenuss meouanwl. Llenmpanvuas cummempus.

Teopema Daneca u meopema o nponopyuoHatbHvlx ompeskax. CpeiHue JIMHUU
TpEeyroJibHUKA U Tpaneuuu. [lenmp macc mpey2oivHuKa.

Ilooobue mpeyzonvhuxos, Kosgpuyuenm nooodus. Ilpusnaku noodobus
mpey2oabHukos. llpuMeHenne mogo0us Mpu PEeIeHUN MPAKTUISCKUX 3a71a4.

CaoicTBa MIomaned reomerpudeckux ¢uryp. DopmMynbl s  IIIOMIATU
TpEeyrojbHUKa, Mapaienorpamma, pomba u Tpanenuuu. OTHOUIEHHE IUIOLIAJEH
MOoI00HBIX GUTYP.

Brruncnenne miomanend TpeyroabHUKOB W MHOTOYTOJIBHHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenme Tteopembr Iludaropa mnpu pemieHun
MPAKTUUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0O yrja MOpsIMOYTOJBHOTO TPEYTrOJbHUKA.

3 3,[[6CB " Jajiee KypCcuBoM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX IMPOBOAUTCSA B O3HAKOMUTCIIbLHOM IIaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y41aeMoro mMmarcpuaJia.
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OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKUE (DYHKIIUU yTIIOB
B 30°, 45° u 60°.

Brniucannble ¥ LIEeHTpadbHbBIE YTJIBI, YTOJ MEXIY KacaTeIbHON U XOPAOU. YTIIbI
MEXIY XOpJAaMH M CEKylIMMH. BHOucCaHHbIE M ONUCAHHBIE YETHIPEXYTOJIbHHUKH.
B3aumHoe pacnonoxxeHue AByX okpyxkHocTed. Kacanue okpyxuocteit. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYJIbI IPUBEICHHUS.

Pemenue tpeyroiabHukoB. TeopeMa KOCMHYCOB U TeopeMa CUHYcOB. Pemienue
NPAKTUYECKUX 3aJ1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. [lo0obue coomeemcmeenHvix I1eMeHMO8.

Teopema o npoussedeHuu ompe3Ko8 Xxopo, meopemvl 0 NPOU3BeOeHUU OMPE3KO8
ceKyujux, meopema o Keaopame KacamejibHoll.

Bektop, gnuHa  (MOAyNb) — BEKTOpa,  COHAMpABIEHHBIE  BEKTOPHI,
POTUBOIOJIOKHO HAMPABIICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEepaluu HaJ  BekTopamu. PaznoxeHue BekTopa 10 JBYM
HEKOJUTMHEapHbIM BekTopaM. Koopaunatel BekTopa. CkansipHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUA JUIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTU. YpasHenus npsamoil 1 OKPY>KHOCTH B
KOOpJMHATaX, NEpeceyeHre OKPYKHOCTEW M MNpsAMbIX. MeTox KOOpAMHAT U €ro
IpYMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [lJIMHA OKpY>KHOCTU. I'pajsycHast u paauaHHas
Mepa yriia, BBIUMCIIEHUE JUTMH 1yT OKpykHOCTeH. [lnomans kpyra, cekropa, cCerMeHTa.

Heuoicenus nnockocmu u enympennue cummempuu ¢ueyp (21emenmapHule
npeocmasnenus). Ilapannenvusiii nepenoc. Ilosopom.
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I[TPUMEPHA PABOYAS [TIPOITPAMMA YUEBHOI'O KYPCA
«BEPOSATHOCTD U CTATUCTHUKA» 7-9 KITACCBI

esin n3yyeHus y4e0HOro Kypca

B coBpemenHOM 11M(h)pOBOM MUPE BEPOSITHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIIIYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTHUYECKUX MPUIIOKEHUHN, TaK U UX
posin B 0O6pazoBanuu. Kaxaplii yeaoBeK MOCTOSSHHO MPUHUMAET PEIICHUS Ha OCHOBE
MMEIOIIUXCS Y HETO JIaHHBIX. A Jisi 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSIX
HEJ0OCTaTKa Wi U30bITKAa HWH(pOpMaMu HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hopMUpPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUYECKOE MBIIIUICHUE. VIMEHHO Mo3TOMY
OCTPO BCTaJlla HEOOXOAUMOCTH CHOPMHUPOBATH y OOYYAIOMIMXCA, B TOM 4YHUCIE
obOyuaromuxcsa ¢ 3I1P, ¢yHKIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIONIYIO B ceOsl B
KAueCTBE HEOTHhEMJIEMOW COCTABJISIIONIEH YMEHHE BOCIPUHUMATh U KPUTUUYECKH
aHaJTM3UPOBaTh WH(OpPMAIHIO, MPEICTABICHHYIO B Pa3du4yHbIX (opmax, TOHUMATh
BEPOSATHOCTHBI  XapaKTE€p MHOTUMX peajJbHbIX IMPOIECCOB M 3aBUCUMOCTEH,
MPOU3BOJAUTE MPOCTEHIINE BEPOSATHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMHU
npuHIMIIaMKu cOopa, aHaau3a U MPEJCTABICHHS JaHHBIX W3 PAa3IUYHBIX chep KU3HU
oO0IIIeCTBa U TOCYIapCTBa MPUOOIIAET 00YUYaIOIIUXCS K 00IIECTBEHHBIM UHTEPECaM.

B crtpykType mnporpammbl y4eOHOro Kypca «BepoSTHOCTH W CTaTHCTHKA»
OCHOBHOM IIKOJIbI BBIJIETIEHBI CIEAYIOLINE COAEPKATEIbHO-METOAUYECKUE JTMHUM:
«IIpencraBnenune NaHHBIX U OMKUCATENbHAS CTATUCTUKA»; «BEpOsATHOCTEY; « DIEMEHTHI
KOMOMHATOpUKN»; «BBeneHune B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBineHrne NaHHBIX U OMHMCATENbHAS CTAaTUCTHKA»
CIIY’>KUT OCHOBOM /1711 OpMUPOBAHUS HABBIKOB PaOOTHI ¢ MHPOPMAIIUEH: OT YTCHHS U
UHTEpIpeTaluu UH(POpMAIMY, TMPEACTaBICHHOW B TaOmWIax, Ha JguUarpaMMax u
rpadgukax 10 cOopa, MPEACTABICHHS M aHalW3a JaHHBIX C HCIOJIb30BAaHUEM
CTAaTHUCTHYECKUX XapaKTEePUCTHK CPEeIHMX W paccenBaHusi. PaboTas ¢ aHHBIMH,
oOyuarommuecs ¢ 3I[1P ydarcss cuMThIBaTh U MHTEPIIPETUPOBATH JIaHHBIC, BBIABUTATD,
apryMEHTHPOBATh W KPUTUKOBATh MPOCTEUIINE THUIOTE3bl, PAa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIMMU HW3MEHYMBOCTh, W OIICHMBATh WX BIHSHUE Ha
paccmMaTpuBaeMble BEJIMUYMHBI U MPOLIECCHI.

NHTYyWTHBHOE NpPEACTAaBIECHHUE O CIYYaliHOM W3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIMKA CTAHOBUTCSI MOTUBUPYIOLIEH OCHOBOU ISl U3yUYECHUS
TEOpHUH BeposiTHOCTEW. bonbiioe 3Hauenue st odoyyaromuxcsa ¢ 3P 3nech umerot
MPAKTUYECKUE 3aJlaHUsl, B YACTHOCTU OIBITHI C KJIACCHUYECKHMH BEPOATHOCTHBIMH
MO/JICIISIMU.

[lonsiTue BEpPOSATHOCTM BBOJUTCS Kak Mepa MpPaBAONOA00US CIIy4ailHOro
coObrtus. [Ipu m3yuenun kypca oOyvarormuecs: ¢ 3[1P 3nakomMaTcs ¢ mpocTedmmmu
METOJIAMU  BBIYMCIICHUSI  BEPOSITHOCTEM B CJIyYalHbIX  OJKCIIEPUMEHTax C
PaBHOBO3MOXHBIMH ~ 3JIEMEHTAPHBIMM  MCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMU CTaBUTh M peIIaTh 0OoJiee CIOXKHbIE 3aaaud. B Kypc BXOIAT
HayaJIbHbIE NPEACTaBICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YUCJIOBBIX
XapaKTePUCTUKAX.
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Taxxe B pamMKax 3TOro Kypca OCYILECTBISIETCS 3HAKOMCTBO OOYYarOLIMXCS C
3[IP ¢ MHOXecTBAMM W OCHOBHBIMHM  OINEpallMsIMM  HAaJl  MHOYKECTBAMH,
paccMaTpuUBarOTCs NPUMEpPbl NPUMEHEHUS JUId pELUIeHWs 3a7ad, a TaKkKe
MCIIOJIb30BaHUS B APYIMX MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaAMETax.

MecTo y4e0HOro Kypca B y4eOHOM IIaHe

B 7-9 xmaccax usywaercs Kypc «BepoATHOCTh M CTaTUCTHKa», B KOTOPBIN
Bxomatr pazgensl: «llpencraBieHune JaHHBIX W ONUCATENbHAs CTATUCTUKA;
«BeposTHOCTEY; «DneMeHTBl KOMOMHATOPUKWY»; «BBeaeHne B TEOpHIO rpadoBy.

Ha u3ydenue naHHoro xypca oTBOAMT 1 y4eOHBIN Yac B HEAENIO B TEUEHUE
KaXx70ro roga ooydenusi, Bcero 102 yueOHbIX yaca.

Conep:xxanune y4eOHOro Kypca (mo rogam o0y4deHus)
7 KIIACC

[IpencraBnenne maHHBIX B BUE TAOJHI], AUarpaMm, rpadukoB. 3anoJHEHUE
TaOJIMI], YTCHUE U MOCTPOCHUE JUarpaMM (CTOIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX).
Urenne rpaukoB peanbHBIX IpolieccoB. M3Bieuenrne nHpopManuu U3 quarpamMmm M
Ta0JIUII, UCTIOJIb30BAHUE U MHTEPIIPETAIINS JaHHBIX.

OnucaTtenbHas CTaTHUCTHKA: CpeAHee apu(pMeTHUYecKoe, MeAHaHa, pa3max,
HauOoJbIllee W HaUMEHbIIEe 3HAaYeHUs Habopa 4YHUCIOBBIX JaHHBIX. [Ipumeps
CIIy4ailHOM MU3MEHYMBOCTH.

Cryuaiinwiii skcnepumenm (onvim) u ciaydatinoe codovimue. Beposmnocms u
yacmoma. Polib Manoseposmuwix u npakmuyecku 00CMoBepHbIX coObIMuUL 8 NpUpooe
u 6 oowecmee. Monema u uzpanbras KOCMo 6 Meopull 6ePOSMHOCMel”,

I'pag, eepwuna, peopo. Cmenenv eepuwiunvi. Hucno pébep u cymmapuas
cmenenv eepuiur. Ilpedcmasnenue o ceéaswocmu epaga. Llenu u yuknel. [lymu 6
epaghax. O6x00 epaga (dtinepos nyms). Ilpedcmasnenue 06 opueHmupo8aHHOM
epage. Pewenue 3a0au c nomowwio epaghos.

8 KUIIACC

IIpencraBieHne TaHABIX B BUJIC TaOJIUII, JUarpamMM, IpauKoB.

MHOX€ECTBO, JJIEMEHT MHOXECTBa, IOAMHOXeCTBO. Omepanuu  Haj
MHO>KECTBaMU: 00BbEIMHECHHUE, TIepeceueHue, aonojHeHne. CBoicTBa onepanuii Hajl
MHO>KECTBAMH: MIEPEMECTUTENBHOE, codeTaTeJIbHOE, pacnpeneuTenbHOoE,
BKIIOUeHUs. Mcronp30BaHre rpauaecKkoro mpeICTaBICHUS MHOKECTB JIS OTTMCaHUS
pEATBHBIX MPOLIECCOB U ABJICHUMN, IPU PEIICHUH 3a/1a4.

H3mepenue pacceusanus oauuvix. /lucnepcusi u Cmanoapmuoe OmMKIOHEHUE

4 3,[[6CL " Jajee KypCuBoOM 0003HaYEHBI TEMBbI, U3YUCHHNC KOTOPBIX IMPOBOAUTCSA B O3HAKOMUTCIIbHOM IIaHE. He,uaror
CaMOCTOATCIIBHO ONPCACIACT o0BeM n3y4acMOro matepuasia.
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YuCI08bIX HAOOPOS. [uazpamma pacceusanus.

DneMeHTapHble COOBITHUA  ciay4yailHoro onbiTa. CiydailHble  COOBITHS.
BepositHocT coObITHI. OTBITE ¢ PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMHU COOBITHSIMH.
Crnydaiinbrii BIOOp. CBS3b MEXKIY MATOBEPOSTHBIMU M MTPAKTUYCCKU JTOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIIECTBE U HAYyKeE.

Hepeso. Csoticmea 0epesvbes: eOUHCMBEHHOCMb NYMU, CYWeCcmB8o8anue sucaiell
BEPUIUHDL, CBA3b MEJNHCOY YUCIOM Bepulur U duciom péodep. Illpasuno ymHodiceHus.
Pewenue 3a0au ¢ nomowwro epaghos.

IIpomusononoscnvie cobvimusa. [Juacpamma Oiinepa. Obvedunenue u
nepeceuenue  coovimuil.  Hecoemecmmuvie  codovimus.  Dopmyra  clodceHus
geposmuocmel. Ycnosnas eeposmuocmo. Ilpasuno ymuooicenusn. Hezasucumoie
coovimus. I[lpedcmasnenue sxcnepumenma 6 6ude Oepesa. Pewenue 3adau Ha
Haxoodicoenue BeposSsMHOCMel ¢ NOMOWbI0 0epesa CAYHAUHO20 IKCHepUMeHmd,
ouazpamm Jiiiepa.

9 KUIIACC

[IpencraBnenne qaHHBIX B BUJE TAOJIHII, TUarpamMM, TpauKoB, MHTEPIIPETAIUS
JTaHHBIX. UTeHUE U oCTpoeHre TaOIuIl, AuarpaMm, rpaduKoB MO peajibHbIM JaHHBIM.

[TepectanoBku u (dakropuan. CoyeTaHus W YHUCIO COYETAHUU. TpeyeonvHux
Ilackana. Pemenue 3a7a4 ¢ UCMOJIb30BaHUEM KOMOUHATOPUKH.

l'eomempuueckas eeposmuocms. Cnyuaiinviti 66100p MoOuKU U3 Queypsl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCHIU.

Ucneitanne. Ycnex u Heygadya. Cepust ucnbITaHUK 10 niepBoro ycnexa. Cepust
ucnbiTanuii bepaynau. BeposTHOCTH cOOBITHIT B cepuu UCTIbITaHUM bepHyu.

CiyuaiiHasi BeJIMYMHA W pacOpeieieHue BEpOATHOCTEH. MaremaTuueckoe
okuaHue u gucrepcusd. [I[puMepbl MaTeEMaTHUYECKOTO 0KUIAHUS KaK TEOPETUUECKOT O
CpPEIIHEr0 3HAYEHMS BEJTMYUHBI. MaTeMaTHUeCKOE OKUIAHUE U TUCIIEPCUS CIIYYAMHOM
BEJIMYMHBI «UUCIIO YCIIEXOB B CEPUU UCIIbITAaHUN BepHyIm».

[TonsiTue o 3akoHe OoNbIIUX yuced. M3mepeHne BEpPOSATHOCTEH C MOMOIIBIO
gacToT. Poiib 1 3HaUeHne 3aK0Ha OONBIINX YUCEN B MPUPOJIE U OOIIECTBE.

IIpumMepHbIEe KOHTPOJIBbHO-U3MEPHUTEIbHbIE MATEPUAJIbI

[IpoBeneHrne OLEHKU JOCTHKEHUW IJITAHUPYEMBIX pe3yJIbTATOB OCBOEHUS
y4e0HOTO MpeaMeTa MPOBOIUTCS B (hOPME TEKYIIEro U PyOSKHOTO KOHTPOJISI B BUJIC:
KOHTPOJbHBIE PAOOTBI, CAMOCTOSITENbHBIC pPa0OTHI, 3a4eThl, MaTeMaTHYECKHE
JTUKTAHTBI, TpPaKTHYECKue pPaOOThl, MHUCHMEHHBI OTBET TO WHANBUIAYaTbHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBAHUE.

st o6yuatroruxcsi ¢ 3[1P Bo3MokHO n3mMeHeHnne (OpMyTUPOBKHU 3aJlaHuN Ha
«TIOILIArOBYIO», aJanTalllio peajiaraeMoro o0y4aromemMycs TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepualia: HCMHOJb30BAHUE YCTHBIX WU MHCHBMEHHBIX HWHCTPYKIIHUM,
YOPOILEHHUE JIUHHBIX CIOKHBIX (POPMYITUPOBOK MHCTPYKIUMA, PEIICHUE C OMIOPON Ha
anroput™, oOpasel, UCIOIb30BaHHE CIIPABOYHON HH(POPMAIUU.
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Marematuka
S kiaace

KontponbHnas padorta Ne 1. Tema. HarypanbHble uncna.

Kontponbsnas padora Ne 2. Tema. [IelicTBUS ¢ HaTypadbHBIMH YHCIAMHU.

Kontponsnas padorta Ne 3. Tema. Mcnons30Banue CBOMCTB AeHCTBUM TTPU
BBIYMCIICHUSX.

Kontponwnas pa6ota Ne 4. Tema. Yriabl © MHOTOYTOJIbHUKH.

KonTtponbsnas padora Ne 5. Tema. JlenuMocTb unces.

Kontponbshas padora Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Kontponbshas padora Ne 7. Tema. CnokeHue U BBIYMTaHHE IPOOEH.

KonTtponbshas padora Ne 8. Tema. YMHOXEHUE U ieTieHUE APOOEi.

Kontponbsnas padora Ne 9. Tema. lecstuunbie npodu. CpaBHEHHE AECATUUHBIX
TpOOeH.

Kontponbsuas pa6ota NelO. JlelicTBUsI C AECATUYHBIMU JPOOSIMHU.

Kontponbsnas padora Ne 11. Tema. MtoroBast KoHTposibHast padoTa.
6 knacc

KonTtponbsnas padora Nel. Tema. [lenumMocTb HaTypadbHbBIX YHCEIL.

KonTtponbshas pabora Ne2. Tema. O6bikHOBEHHAs 1poOb. OCHOBHOE CBOMCTBO
TpoOHu.

Kontponsnas padota Ne3. Tema. OtHomienue. [Iponopiiusi.

Kontponsnas padora Ne4. Tema. [IporieHT.

Konrtponbsuas padorta Ne5. Tema. UerbipexyronpHuk. @opMyibl mepuMeTpa u
IUIOLAIN MPSAMOYTOJIbHHKA.

Kontponenas padora Ne6. Tema. IlonoxkuTenbHble W OTpHUIATENIbHbIE YHCTA.
CpaBHEHUE NOJIIOKUTEIBHBIX U OTPULIATEIIBHBIX YUCET.

Kontponsnas padora Ne7. Tema. CrnokeHre U BEIYMTAHUE MOJIOKUTEIBHBIX U
OTPULIATENIBHBIX YUCET.

Kontponsnas padora Ne8. Tema. YMHOXEHHE U JEICHHE TOJOXKHUTEIBHBIX U
OTPULIATENBHBIX YUCET.

Kontponenas pabora Ne9. Tema. IlpsmoyronpHasi cucTeMa KOOPAHMHAT.
Jlnarpammel.

Kontponsnas pabora Nel(. Tema. ToroBast KOHTpoJsibHas paboTa.

Auaredpa
7 kaace
Kontponenass pabora Nel. Tema. Apudmerndeckue melcTBus ¢
palMOHAJIbHBIMU YHCIIAMH.
Kontponbnas padota Ne2. Tema. CTeneHb ¢ HaTypalbHbIM MOKA3aTEJIEM.
Kontponsnas paborta Ne3. Tema. bykBeHHBIC BRIpaKCHHUS.
Kontponsnas pabora Ned. Tema. MHOTOUICHBI.
Kontponbnas padota Ne5. Tema. @opmyiibl COKPALIEHHOTO YMHOXEHUS.
Konrtponbnas pabota Ne6. Tema. JIuneiiHoe ypaBHEHHE C OJIHOW MTEPEMEHHOM.
Kontponbhnas padora No7. Tema. CucteMbl JIMHEHHBIX YpPaBHEHUH.
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Kontponbnas pa6ora Ne 8. Tema. Koopaunatsl u rpaduku.
Kontponbsnas padora Ne 9. Tema. [lonsitue pynkuuu. JInneitnass pyHkuus.
Kontponbsnas padorta Nel0. Tema. UToroBast koHTposibHas paboTa.
8 kiacc
Kontponbsnas pabora Nel. Tema. KBagpatHbiii kopeHb. Apudmerndeckuii
KBaJpaTHbIM KOPEHb.
Kontponenas pabora Ne2. Tema. CremeHb ¢ 1enbIM TOKa3aTeseM.
CranpapTHbBIN BUJI YKCTIA.
Kontponwnas pabora Ne3. Tema. AunreOpamueckas apoOb. CokpailleHue
TpOOeH.
Kontponbshas padora Ned. Tema. JleiicTBus ¢ aireOpanyeckKuMu JIpoOSIMH.
KonTtponbsnas pabora Ne5. Tema. KBanpaTHbie ypaBHEHUS.
Kontponwnas padota Ne6. Tema. YpaBHeHUs, CBOMSIIMECS K KBaJPaTHBIM.
TexcToBble 3aa4M, CBOASAIIMECS K KBAAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctemsl ypaBHEHUH.
Kontponbsnas padota Ne8. Tema. UucioBsie HEpaBEHCTBA M UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CucteMbl HEPAaBEHCTB C OJIHON NIEPEMEHHOM.
Kontponbshas padora Ne 10. Tema. @ukunn. YuCIOBbIE GYHKIUH.
Kontponbsnas pabora Nell. Tema. ToroBast KoHTpoJibHast paboTa.
9 kiacc
Kontponwsnas padora Nel. Tema. Uucia v BEIYUCIICHUS.
Kontponbsuas pabota Ne2. Tema. YpaBHeHUS ¢ OJTHON NTEPEMEHHOM.
Kontponbnas padora Ne3. Tema. JIpoOHO-paliioHaIbHBIC YPaBHEHHS.
Kontponeshas padora Ned. Tema. CucteMbl ypaBHEHUH ¢ ABYMs IEPEMEHHBIMHU.
KontponbHas padota Ne5. Tema. JIuneliHple HEpaBEHCTBA ¢ OJTHON TIEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbie HepaBeHCTBA.
Kontponbsnas pabora Ne 7. Tema. KBanpaTtuunasi GyHKIUS U €€ CBOIMCTBA.
Kontponeshas pabora Ne 8. Tema. Apudmernueckast mporpeccusi.
KonTtponsnas pabora Ne 9. ['eomerpuueckas rnporpeccusi.
Kontponbsnas pabora Nel(. Tema. UToroBast koHTposibHas paboTa.

I'eomerpus
7 xkJaacc

KontponsHass pabGora Nel. Tema. OCHOBHBIE T€OMETPHUUYECKHE CBOWCTBA

MpOCTEUITUX PUTyp.
KontponbHas pabota Ne2. Tema. CMeKHbIE U BEPTUKAIbHBIC YIJIbI.
Kontponbnas pabota Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYroOJIbHUKOB.
Kontponbsnas pabora Ned4. Tema. PaBHOOEIpEeHHBIN TPEYTOIHHHUK.
Kontponbhnas padota Ne5. Tema. [TapannensbHbie npsiMbie.
KonrtponbHas pabota Ne6. Tema. Cymma yriioB TpeyroiabHUKA.
Kontponsnas paborta Ne 7. Tema. OKpyXHOCTb U KPYT.
Kontponbnas padora Ne6. Tema. UiTorosast koHTpoJibHasi paboTa.

8 kiacc
Konrtponbnas padora Nel. Tema. UeTbipeXyroibHUKH.
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Kontponbsnas padora Ne2. Tema. Cpeansist auHus TpeyrojabHuka. CpegHss
JIUHUS TPANELHH.
Kontponbnas padota Ne3. Tema. [Inmomaas TpeyrojibHUKA, MapajieiorpaMmma.
Kontponbnas padota Ned. Tema. Ilnomaas nogo0HbIX Guryp.
Konrtponbhas pabota Ne5. Tema. Teopema Iludaropa.
Kontponbhnas pabota Ne6. Tema. YTiabl B OKPY>KHOCTH.
Kontponbshas padora Ne7. Tema. UToroBast KOHTpoJibHas padbora
9 knacc
Kontponbsnas padora Nel. Tema. Penienue TpeyrojibHUKOB.
Kontponwnas pabora Ne2. Tema. [Tnomanu TpeyroibHUKa, Y4ETHIPEXYTOIbHUKA.
Kontponbsnas padota Ne3. Tema. Bektopsl.
KonTtponbshas padora Ned. Tema. JlekapTOBbl KOOPAUHATHI HA MIIOCKOCTH.
Kontponbshas padora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKH.
KonTtponbshas pabora Ne6. Tema. [Tnomans Kkpyra u ero 4acteu.
Kontponbshas pabora Ne7. Tema. IToroBast KoHTpoJibHasI paboTa.

BeposATHOCTH U CTATHCTHKA
7 kaace

KontponwHas pa6ota Nel. Tema. [IpencraBiienre 1aHHBIX.
Kontponbnas pabota Ne2. Tema. OnucaTtenpHas CTaTUCTHKA.
Kontponwnas padora Ne 3. Tema. CnydaiftHasi ©3MEHYHUBOCTb.
Konrtponwsnas pa6ora Ne 4. Tema. BeposATHOCTh M 4YacTOTa CIy4aiiHOTO

COOBITHS.

8 kiacc
Kontponbsnas padora Ne 1. Tema. MHOXecTBa.
Kontponbshas padora Ne2. Tema. BeposiTHOCTD ci1ydyaltHOTO COOBITHSI.
Kontponwshas pabora Ne 3. Tema. CrayqaitHbie cCOOBITHS.

9 kaacc
Kontponshas pabora Ne 1. Tema. DnemMeHTh KOMOUHATOPUKH.
Kontponwshas padora Ne 2. Tema. McnbiTanus.
KontponsHas padora Ne 3. Tema. CrryqaitHast BeIMYHUHA.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNM A

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBaIUsA K OOYYEHHIO MaTeMaTHKE W IEJICHANPAaBICHHON MO3HABATEIHHON
JeSTeNbHOCTH;

NOBBIIICHWE  YPOBHA CBOCH  KOMIIETEHTHOCTH  Yepe3  MPaKTHYECKYIO
JesITebHOCTD, TPEOYIOIIYI0O MAaTEMAaTUYECKUX 3HAHUHM, B TOM YHUCIIE YMEHHUE YUUTHCS
y APYTUX JIOJEH;

CIIOCOOHOCTHh OCO3HABAaTh CTPECCOBYIO CHUTYAIIHIO, OBITH TOTOBBIM JICHCTBOBATH
B OTCYTCTBHE TapaHTHH ycrexa;

cnocobHocTh oOyuaromuxcs ¢ 3[IP k oco3HaHuio cBOMX JePUIMTOB U
MPOSIBJICHUE CTPEMIICHHS K UX TTPEOOICHHIO;

CIIOCOOHOCTh K CAaMOPa3BUTHIO, YMEHUE CTABUTH JJOCTHKUMBIE IICITH;

yMEHHE pa3nyaTh ydeOHBIC CHUTYyalld, B KOTOPBIX MOXXHO JEHCTBOBAThH
CaMOCTOSITENIHO, W CHUTyalliH, TI/Ieé CJeIyeT BOCIOJIb30BAaThCS CIPABOYHOM
MHpOpMAIUEH UIN IPYTUMH BCTIOMOTATEIHbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH TIEPEHOCHUTH TIOJTyUEHHBIC B X0/1¢ 00YUCHHUS 3HAHUS B aKTyaJIbHYIO
CUTyaluIo (MpU peLICHUH KUTEHCKUX 3a/1ay, TPEOYIOIINX MaTEMaTUUECKUX 3HAHUM );

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUAX M INpaBWIIaX IPOBEIACHMUS
IPOMEXXYTOUYHOW U UTOIOBOM aTTeCTalUH;
OBJIaZICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHABAM ETbHLIMU 0CUCHBUAMU:

yCTaHABIMBATh  MPUYUHHO-CICJACTBEHHBIE CBA3M B  XOJA€  YCBOCHHS
MaTEMaTUYECKOTO MaTepuana;

BBISBJIATH NEPUIMT MaHHBIX, HEOOXOIUMBIX JUIsI PEHICHUS TOCTaBIECHHOM
3a/1auu;

C TIOMOIIBIO YUYHUTEISI BBIOUPATh CIIOCO0 PEIIeHUsT MAaTEeMAaTUYECKON 3a/1auu
(cpaBHUBATh BO3MOKHBIE BAPUAHTHI PEIICHUSA);

OPUMEHATh ¥ TpeoOpa3oBbIBATh 3HAKHM W CHUMBOJIBI B XOJI€ PEIICHUS
MaTeMaTUYeCKUX 3a71aY;

yCTaHABJIMBATH UICKOMOE ¥ JIAaHHOE TIPH PEIICHUH MaTeMaTHUeCKOU 3a/1a4u;

NOHUMATh W WHTEPIPETUPOBATH MHGOPMAIINIO PA3TMIHBIX BUIIOB U (HOpM
MPEICTaBIICHNUS;

WLTIOCTPUPOBATH pelliaeMble 3a71a4u rpadMIeCKUMU CXeMaMUu;

3¢ (HEeKTUBHO 3aTTOMUHATH ¥ CHCTEMATU3UPOBATH WH(OPMAITHIO.

MMOHNMATh U UCIOJI30BAaTh MATEMAaTUYECKHUE CPENICTBA HATISAHOCTH (Tpadukwy,
aUarpaMMbl, TaOJMUIBI, CXEMBl W Jp.) I WIIIOCTpPAIluU, WHTEPIIPETAINH,
apryMeHTAITIH.
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Osnaoenue YHUGEpPCAnNbHbIMU yueoHbvIMU KOMMYHUKAMUGHbIMU
delicmeuamu:

OpPraHU30BBIBATH YYEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YYUTEIIEM U CBEPCTHUKAMHU B MPOLECCE PEIICHUS 33/1a4;

B3aUMOJICHCTBOBATh U HAXOJAUThH O0IHE CIOCOOBI paboThl; paboTaTh B IPYIIIeE:
HaxoJUTh OOIllee pelleHre W paspeniaTh KOH(GIUKTHI Ha OCHOBE COTJIACOBAHMS
MO3ULUHI U YUETa HHTEPECOB; CIylaTh NapTHEPA; (OPMYIUPOBATH, APTYMEHTHUPOBATh
U OTCTauBaTh CBOE¢ MHECHMUE;

IPOTHO3UPOBATh BO3HHUKHOBEHUE KOH(JIMKTOB MPHU HAJIUYUHM PA3HBIX TOUEK
3peHHsl W paspeiniath KOH(JIMKTHI Ha OCHOBE y4€Ta WHTEPECOB M TMO3UIIMMA BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIHUI0 W KOOPJAMHUPOBATH €€ C TO3UIUAMHU
napTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIEro penieHuss B COBMECTHOM
NESATENbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3yibTaTa M
KOOPAUHUPOBATH CBOM JEUCTBUA C APYTUMU WICHAMHU KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOITUI IPOTYKT.

Osnadenue ynusepcanvbHolMu y4eOHbIMU PEYIAMUCHBIMU OCUCH BUAMU:

CTaBUTh 1M, BBIOMpATh M CO3/laBaTh AJTOPUTMBI JJI PEIICHHUS Y4EOHBIX
MaTeMaTHYEeCKUX TpoOIieM;

IUIAHUPOBAaTh M OCYUIECTBIIATH [JEATEIIBHOCTh, HAIPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapakTepa.

dbopMynupoBaTh M YAEPKUBATH Yy4eOHYIO 3a7ady, COCTaBJISATh IUIAH W
MOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYIIECTBIJISITh KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATH MPOIECC U PE3yJbTaT YUeOHOM MaTeMaTHIECKOM
NEATENbHOCTH;

aJIeKBaTHO OILICHUBATh MPABWIBHOCTD UM OMIUOOYHOCTH BHITIOJHEHUS Y4eOHOH
3a/1auu, €€ 00BEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIlCHNUS,

CIMYATh CHOCOO AEHCTBUSL U €ro pe3yJibTaT C 3aJaHHBIM 3TAJIOHOM C IIEJIBIO
O0OHapyXEHUS OTKJIOHCHU M OTJIUYUI OT 3TAJIOHA.

OpeABUAETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh IIPU PELICHUU y4eOHOU
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMblil pe3ysbTat
NEATEeNIbHOCTH, ONPEACNISITh MO3UTHBHBIE W3MEHEHHUsS W HalpaBieHUs, TpeOyrouue
naabHenIen paboThl;

PETYIHPOBATH CITOCOO BBIPAKESHUS YMOITUH.

HNPEAMETHBIE PE3YJ/IbTATBI

Pe3ynbTaThl ocBOoeHUs yueOHOro npeamera «MaremaTuka (BKIO4as anreopy,
T€OMETPUIO, BEPOSITHOCTh M CTATUCTUKY)», PacHpe/iesieHHbIe MO rojam OOydeHws,
bopMyIUPYIOTCS O MPUHIIMITY 100aBIEHUS HOBBIX PE3YJIbTATOB OT I'0Jia K TOy, YiKe
Ha3BaHHbIE B MPEJIBIAYIINX TOJaX MO3UIMHU, KaK MPABUIIO, IOCJIOBHO HE TOBTOPSIIOTCS,
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HO YYUTHIBAIOTCS (pe3yJabTaThl OYEPENHOr0 TroAa IO YMOJYAHUIO BKIIOYAIOT
pE3yNbTATHl MPEABIAYIIUX JIET).

TJIAHUPYEMBIE HPEJIMETHBIE PE3YJIbTATbI OCBOEHUS ITPUMEPHOM
PABOYEIT [TPOTPAMMBI KYPCA «MATEMATHUKA» (IIO TOJJAM
OBYYEHUST)

OcBoenue yuyeOHOro kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOW IIKOJIbI
JIOJDKHO 00ecTneYnBaTh JIOCTHUKEHUE CIEIYIONIUX MPEAMETHBIX 00pa30BaTelbHBIX
pE3yJIbTAaTOB:

S KIIACC

Yucna u évivucienus

OpueHTHPOBATHCS B IOHATHUIX U OTIEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMHU C HATYPAJIbHBIMH YK CIIAMU, OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSIMHU.

CpaBHUBATh U yNOPSAI0YMBATH HATypaJbHBIC YUCJIA, CPABHUBATH B MPOCTEHIITUX
ciTy4asix OOBIKHOBEHHBIE IPpOOH, JECATUYHBIE TPOOH.

CoOTHOCUTH TOYKY Ha KOOPAUHATHOM (YUCIIOBOI) MPSMOM ¢ COOTBETCTBYIOIINM
el YuCcIIoM 1 n300pakaTh HaTypaabHbIE YHCIIa TOUKAaMHU Ha KOOPJIWHATHOM (YHMCITOBO)
IPSAMOM.

Breimonuate apudmMeTndeckue JACHCTBUS ¢ HATypadbHBIMU YHCIIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITydasix.

BrIMTOTHATH MPOBEPKY, MPUKUIKY PE3YIbTaTa BEIYUCICHUM.

OKpyTJISITh HATypaJIbHBIC YUCIIA.

Pewenue mexkcmoguix 3a0au

Pemate TekcToBble 3amaun  apuMETHUYECKUM CIIOCOOOM M C ITOMOIIBIO
OpraHW30BaHHOTO KOHEUHOI'O0 Tepedopa BCeX BO3MOXKHBIX BapHaHTOB (IIpH
HEOOXOJUMOCTHU C HAMPABIISIIOUIEN TOMOIIBIO).

Pemate 3amaum, cojepiKaiipe 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIMYUHBI:
CKOPOCTB, BPEMsI, PAaCCTOSIHHE; IIEHA, KOJTUYECTBO, CTOMMOCTD (IIPH HEOOXOIUMOCTH C
HCIIOJIb30BaHUEM CIPABOYHON MH(POpMAITUN).

Hcnonb3oBaTh KpaTKWE 3alMCH, CXEMBI, TAOIHUIbI, 0003HAYCHUS TIPU PEIICHUU
3aj1a4.

[Tonb30BaThCs OCHOBHBIMH €AUMHUIIAMU U3MEPEHUSI: IIEHbI, MAaCChl; PaCCTOSIHUSA,
BPEMEHU, CKOPOCTH; BBIpa)KaTh OJHH €JIWHMIIBI BEIWYMHBI 4epe3 napyrue (mpu
HEOOXOMMOCTH C OIOPOH Ha CIPABOYHYIO WH()OPMAIIHIO).

W3Bnekars wHpOpMamuio, NpEICTABICHHYI0 B TaOJMIle, Ha CTOIOYATOH
JIarpaMme, HHTEPIIPETUPOBATh MPEICTaBICHHBIC TaHHBIE, UCIIOIL30BaTh JaHHbBIC TTPH
pellIeHUH 3a7a4.

Haznaonan zeomempus

[Tonp30BaThCA reOMETPUYECKUMHU MOHATUSIMU: TOUYKA, MpsAMas, OTPE30K, JIyd,
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YTOJI, MHOTOYTOJTbHUK, OKPY)KHOCTH, KPYT.

[TpuBomMTh TpUMEpPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIOIMHX (Hopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, TP HEOOXOIUMOCTH IO BH3YaJIbHON OTIOpe,
CBS3aHHYIO C yIJlaMU: BEpIIHWHA, CTOPOHA;, C MHOTOYTOJbHHKAMU: YTOJj, BEpIIHHA,
CTOPOHA, IUArOHAJIb; C OKPYKHOCTBIO: PaJANyC, AUAMETD, IICHTP.

N300pakaTh W3y4YEHHBIC T'E€OMETPUYECKHE QUTYpPHl Ha HEJIMHOBAHHOW U
KJIETYaTONW OyMare ¢ TOMOIIBIO IIUPKYIIS ¥ JIMHEWKH (ITOCIE COBMECTHOTO aHAIIN3A).

HaxomuTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO
JUHEHKHA, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTh OKPY)KHOCTH 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBAa CTOPOH M YIJIOB MPSIMOYTOJIBHHMKA, KBaJpaTa IS UX
NIOCTPOCHMSI, BEIYUCIICHUS TUTOIIAN B IIEPUMETPA.

Berauciare mepuMeTp W IUIONIAAbh KBajapara, MPSMOYroJIbHHWKA, (Hryp,
COCTaBJICHHBIX W3 TPSAMOYIOJBHUKOB, B TOM 4HCIEe (GUTYp, H300paKEHHBIX Ha
KJIeT4yaToi oymare.

[Tonb30BaTBCS OCHOBHBIMH METPUYCCKUMH CIWHUIIAMH W3MEPCHHS JIJTUHBI,
TUTOIIA/IH; BRIPAXXaTh OJHU CIMHUIIBI BEIMYMHBI Yepe3 Ipyrue (Mpu HEOOXOUMOCTH C
OIIOPO¥ Ha CIPAaBOYHYI0 HHPOPMAIIHIO).

Pacrio3HaBaTh mapasuienenuries], Kyo, UCIoyib30BaTh TEPMHUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, U3MEPEHHSI; HAXOUTh U3MEPEHHUS Mapaljiesienumena, Kyoa.

Bberaucnate 00b€M KyOa, mapaisienenunena Mo 3aJaHHbIM H3MEpeHHsM (C
OMOpOH Ha aITOPUTM YYEOHBIX NEHCTBHUI), MOJIB30BATHCS CIUHUIIAMHU HW3MEPEHUS
o0BEMa.

Pemate HecnoxHBIE 3aladll Ha HW3MEpPEHHE TEOMETPHUYECKHX BEIHMYHH B
NPaKTUYECKUX CUTYaIHsIX (TP HEOOXOAMMOCTH C BU3YAIILHOM ONIOPOiA).

6 KIIACC

Yucna u evluucienusn

OpueHTHPOBATHCA B TOHATHUSX U ONIEPUPOBATH HA 6a30BOM YPOBHE TEPMUHAMU,
CBA3aHHBIMU C PA3JIMYHBIMM BHUJIAMH YHUCEI M CIIOCOOAMHU UX 3alHCH, NEPEXOIUTh
(ecrr 3TO BO3MOKHO) OT OJIHOHM (hOPMBI 3aIHMCH YUCIIA K APYTOH.

CpaBHUBATh U YHOPSAIOYMBATH IIENIbIE YKCIA, OOBIKHOBEHHBIE U JIE€CSITHYHBIC
IpoOu, CpaBHUBAThH YUCJIA OJHOTO U pa3HbIX 3HAKOB.

BoinonusaTs apupmMeTrueckue IeMCTBUS C HATYPAJIbHBIMU U 1I€JIBIMUA YHUCIIAMH,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSMH, TOJIOKUTEITHHBIMA M OTPHUIATEIHBHBIMA
YUCIIaMHU.

BbluncnsaTh 3Ha4€HHS] YUCIOBBIX BbIPAXKEHUM, BBIMOJIHATh NPUKUAKY U OLICHKY
pe3ynbTaTa BBIYMCIICHUI; BBITIOJHATH MPEOOpPAa30BaHMS YHCIOBBIX BBIPAKCHUH Ha
OCHOBE CBOMCTB apu(hMETUUECKUX JACHCTBUN.

COOTHOCHUTH TOYKY Ha KOOPAWHATHON NPSMON C COOTBETCTBYIOIINM €U YUCIOM
1 n300paxaTh YUCiia TOYKAMU Ha KOOPJAMHATHOUW NPsIMOM, HAXOUTh MOJTYJIb YHCIA.

COOTHOCHUTH TOYKHM B NPSIMOYTOJBHOM CHCTEME KOOPJIHMHAT C KOOpAMHATAMH
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3TOU TOUKH.

OKpyrJisiTh 1I€NIbIE 4Yuclia M JeCATUYHbIe ApoOu (1o o00pasily), HaXOAUTh
MPUOJINKEHUS YUCEIL.

Yucnoevie u OyKeeHHbBIE GbIPAICCHUS

OpueHTHPOBATHCS B MOHATHUSAX U ONEPUPOBATH Ha 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C 3aIIUCHIO CTETICHU YUCJIa, HAXOAUTh KBaJpaT U KyO 4ucia, BHIYUCISATH
3HAYEHUS TPOCTEUIIINX YMUCIOBBIX BBIPAXKEHUM, COAEPKAIIUX CTEIICHHU.

[Tonb30BaThCsl MpU3HAKAMHU ACIUMOCTH (TP HEOOXOJAMMOCTH C OMOpON Ha
aJTOPUTM IIpaBUJiia), pacKIaAbIBaTh HATYPAIbHBIC YHUCIIA HA POCTHIE MHOXKHUTEIIH.

Ilonv306amucs macumabom, COCTABISATH MPOMOPIUU U OTHOILICHUS.

Ucnonw3oBaTh OYKBBHI 111 0003HAYEHUS YHUCEN MPU 3aMUCU MATEMAaTHUYECKUX
BBIDOKCHUN, HAXOJWTh 3HAYeHUs] OYKBEHHBIX  BBIPOKCHUH, OCYIIECTBIISIS
HE0OXOUMBbIE TOJACTAHOBKU W MpeoOpa3zoBaHus (C OMOPOM Ha aNTOPUTM YUeOHBIX
TEeUCTBU).

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

Pewenue mexcmogix 3a0au

Pemate MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(METHYSCKUM CIIOCOOOM ¢
OMOPOi Ha BOMIPOCHBIN MJIAH.

Pemate MPOCTEUIIINE 3a7a4H, CBSI3aHHBIE C OTHOIIICHUEM,
MPONOPLIMOHATIBHOCTBIO BEJIMYMH, MPOLIEHTAMU; PEIIaTh TPU OCHOBHBIE 3aJlaud Ha
IpoOU U MPOIICHTHI.

Pemate 3amaum, coaepkamiue 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBI:
CKOPOCTb, BpEMSI, pACCTOSIHUE, 1IEHA, KOJINYECTBO, CTOMMOCTh; TPOU3BOAUTEIBHOCTb,
BpeMmsi, 00bEMa paboThl, UCTIONB3Ys apuPMeTHIeCKue ACHCTBUS, OLICHKY, PUKUJIKY;
M0JIb30BAThCS €AUHULIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OyKBEHHBIE BHIPAKEHUS IO YCIOBHUIO 337241 IOCIE COBMECTHOTO
aHau3a.

N3Bnekars wH(OpManmio, MpeaCTaBICHHYI0 B TaONMWIlaXx, Ha JMHCWHOM,
CTONOYATON WM KPYroBOW JuarpaMmax, HHTEPIPETHPOBATH MPEICTABICHHBIC
JAHHBIE; UCIIOIb30BATh JAHHBIE MPU PEUICHUU 3aaY.

[IpencraBnars HHGOPMAIUIO C MMOMOIILIO TAOJUII, JIMHCHHON U CTOJIOYATOM
Iarpamm.

Haznaonan zeomempusn

[IpuBoauTh TpUMEpPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEIOIMHX (Hopmy
M3YYCHHBIX TE€OMETPUUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX (HUTYp, TpUMEpPHI
pPaBHBIX U CHMMETPUYHBIX QUTYP.

N3006paxkath ¢ MOMOIIBIO ITUPKYJIS, TUHEHKHA, TPAHCTIOPTUPA HA HETMHOBAHHOM
Y KJIeTYaTOM Oymare u3y4eHHbIE TUIOCKHE TEOMETPUIECKUE PUTYPHI M KOHPUTYpaIu,
CUMMETPHUYHBIE (UTYPHI.

NMets mpeAcTaBiieHHE O TEOMETPUYECKUX TMOHATHUSIX: PABEHCTBO (uryp,
CUMMETPUS, OCb CHMMETPHUH, LIEHTP CUMMETPHUH.

Haxonuths BEIWYMHBI YTIIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHUPA, CTPOUTH
YIUIBl 33IaHHOM BEJIMYMHBI, MOJb30BATHCA MPU PELIEHUM 3a]1a4 T'PAJYyCHOM MEpPOu
YIJIOB; PACIO3HABATh HA YEPTEKAX OCTPBIN, NPSIMOM, PA3BEPHYTHIN U TYIIOW YIJIBL.
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Beluncnare UIMHY JIOMaHOM, IIEPUMETP MHOTOYTOJBHHKA, IT0Jb30BATHCS
€IUHULAMHU U3MEPEHUS JJIMHBI, BBIPAKATh OJHHU €AUHULIBI U3MEPEHUS JUIMHBI Yepes
IpyTHE.

Haxonute, ncnone3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSIHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH A0 MPSAMOM, IJIMHY IIYTH HA KBAIPATHOM CETKE.

Boruucnares  miomans  (GUryp, COCTABIEHHBIX U3  MPSIMOYTOJIbHUKOB,
MCII0JIb30BaTh pa30UeHNEe Ha MPSIMOYTOJIbHUKY, HA paBHbIE (PUTYpbI, JOCTPAUBAHUE J10
MPSAMOYTOJIBHUKA; TII0Jb30BaThCs OCHOBHBIMM E€IWHHUIIAMU HW3MEPEHUS IUIOLIAIM;
BBIPAYKATh OJIHU €UHUIBI U3MEPEHMS IIIOLIaAHN Yepe3 Apyrue (Ipu He0OXOAMMOCTH C
OMOPOM Ha CIPABOYHYIO HHPOPMALIUIO).

Pacrio3HaBaTh Ha MOAENSIX M M300paXEHUSX MUPAMUIY, KOHYC, LMIUHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpILINHA, peOpo, IpaHb, OCHOBaHHUE, pa3BEPTKA.

N3006paxkaTh Ha KJIeTYaTON OyMare npsiMOYTOJIbHBIN Mapasuiesenumne].

Boruucnsats 00b€M IPSIMOYTOJIBHOTO Mapajuienenuneaa, Kyoa, Mmojib30BaThCs
OCHOBHBIMHU €JIMHULIAMHU U3MEpeHUsi 00bEMA; BhIpaXaTh OJHHU €IUHHUIIBI U3MEPEHUS
0o0BEMa yepe3 apyrue (C ornopor Ha CIPaBOYHYIO0 HH(POPMAIIHUIO).

Pemate HecnoKHbIE 3aa4yd HA HAXOXKIEHUE TIE€OMETPUYECKUX BEJIMYHMH B
NPAKTUYECKUX CUTYyalUsAX (MpU HEOOXOAMMOCTH C BU3yaJIbHOM OMOPOA).

IIJTAHUPYEMBIE IIPEJIMETHBIE PE3VJIbTATEI OCBOEHNS ITPUMEPHOM
PABOYEM I[TPOI' PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHUS)

OcBoenue ydeOHOTO Kypca «Anredbpa» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus JIODKHO oOOecreunBaTh JOCTHKEHHE CIEAYIOMIMX TMPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB:

7 KIJACC

Yucna u evluucienusn

BoimoniHaTh, coueTass yCTHbIE M NHCbMEHHBIE NPUEMBI, aprUPMETHUECKUE
JNEUCTBHS C PALIMOHAIBHBIMU YUCIIAMU.

HaxonuTe 3HaueHWsS YHCIOBBIX BBIPAKEHUHN; NPUMEHITH Pa3sHOOOpa3HBIC
CrocoObl M TPHUEMBI BBIUMCICHUS 3HAYCHUH JPOOHBIX BBIPAXKECHHM, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIEC IPOOH.

[lepexoanTh OT OmHOW (OPMBI 3aMHMCH YUCEN K APYyroi (mpeoOpa3oBHIBATH
JNECSITUUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATUYHYIO ApoOb). CpaBHUBATh U
YHOPSIIOUMBATH PALIMOHAIBHBIE YHCIA.

OKpyTrJIsITh YKCIa.

BbINONHATh NPUKUIIKY M OLEHKY pe3yJibTaTa BBIUYMCICHUN, OLICHKY 3HAYCHUUN
YHUCJIOBBIX BBIPAKEHUH.

BbINnoAHATE 1eMCTBUS CO CTENEHAMU C HATYypaJbHBIMU MOKa3aTeNSIMU (C OMOPOit
Ha CIPaBOYHYIO0 HHPOPMAIHIO).

[IpuMeHsTh TPU3HAKU ETUMOCTH, Pa3JI0KEHUE HAa MHOXKHUTENIU HATypaIbHbIX
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YHCEJL.

Pemate mnpocteiiiiine NpakTUKO-OPUEHTUPOBAHHBIC 3a/lauyd, CBSI3aHHBIC C
OTHOILICGHUEM  BEJIWYWH,  MPONOPIHUOHATBLHOCTHIO  BEJIUYUH,  MPOLIEHTAMU;
MHTEPIPETUPOBATH PE3YJbTAThI PEIICHUS 3a/]1a4 ¢ Y4ETOM OrPAHUYCHU, CBI3aHHBIX CO
CBOMCTBaMU pacCMaTpUBaEMbIX OOBHEKTOB.

Anzebpauueckue svlparxcenus

OpueHTHpOBaTHCSI B TOHATUAX U ONEpPUPOBaThH Ha 0a30BOM YPOBHE
anreOpanyecKo TePMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHus: OYKBEHHBIX BBIPAKECHUN MpHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BrinonusaTe npeoOpa3oBaHus 1EJIOT0 BRIPAKEHUS B MHOTOWICH IPUBEICHUEM
MOJO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BreinonHATh yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOrO4YJieHa Ha
MHOT'OUJIEH, MPUMEHATh POPMYJIbI KBaJpaTa CyMMbI M KBajpaTa pa3HOCTH (C OMOpOi
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OcymiecTBISATh Pa3IOKEHUE MHOTOUYJICHOB HAa MHOXKHUTEIH C IOMOIIBIO
BBIHECEHHUSI 32 CKOOKH OOIIETO MHOXKHTEJS, TPYIIIUPOBKHU CllaraeMbIX, TPUMEHECHHS
dbopmys COKpaméHHOT0 YMHOXKEHHS (C OMOPOi Ha CIIPABOYHYIO HHGOPMAIIUIO).

[IpumensTH IPpeoOpa3zoBaHKsI MHOTOUJICHOB JIJIsI PEIISHUS PA3IUYHBIX 33724 U3
MaTeMaTHKH, CMEXXHBIX TIPEJMETOB, U3 PEaTbHON MTPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypalbHBIMU IOKA3aTEISIMHU IS
npeoOpa3zoBaHus BEIPAKEHUI (C OMOPOM HA CIIPaBOYHYIO0 HH(POPMAIIHUIO).

Ypasuenua u nepasencmea

Pemate nMHEHBIE ypaBHEHHS C OJHOW IMEPEMEHHOHM, NMPUMEHSS IpaBUiia
nepexoqa OT UCXOAHOTO YPaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsTs, sBisgeTcs au
YHUCJIO KOPHEM YpPaBHEHUSI.

Nmets npencraBienne o rpa@uyueckux METOJax MPU PElIeHUH JTUHEHHBIX
YPaBHEHUHN U UX CUCTEM.

[lonOupaTes npuMepbl Map YHCEN, SBISIOMIUXCS PEHICHHEM JMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TJIOCKOCTU Tpa(uK JIMHEHHOTO YPAaBHEHUS C ABYMSI
MIEPEMEHHBIMH; TIOTB3YSACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUS.

Pemiate cucteMbl NBYX JTMHEHWHBIX YPaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
guciie rpaduaecku (¢ Omopoit Ha ATOPUTM YIEOHBIX JEHCTBUN).

CoctaBisTh (1MOCe COBMECTHOTO aHAIN3a) U PEIIaTh JUHEWHOE YPaBHEHUE UITU
CUCTEMY JIMHEMHBIX YpPaBHEHUN MO YCIOBUIO 3aJadyd, HWHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3a]1aul MOJIYYEHHbBIN PE3YIbTaT.

Koopounamot u cpagpuxu. @ynkyuu

N300pakath Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aIaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KHU, MHTEPBAJIbI; 3aMUCHIBATh YUCJIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM Si3bIKE.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKU MO 3aJlaHHBIM KOOpIMHATAM;
cTpouth rpaduku nuHerHbIX GyHKkui. Ctpouts rpaduk GpyHkuuu y = kx + b.

OnuceiBaTh € MOMONIBI0 (YHKUHUA M3BECTHBIE 3aBUCUMOCTH  MEXIY

36



BEJIMYMHAMU ([0 aJITOPUTMY Y4EOHBIX JEUCTBUM): CKOPOCTh, BPEMs, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTh; TPOU3BOAUTENILHOCTD, BpEMs, 00BEM padOTHI.
HaxoauTe 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.
[lonumate rpaduyeckuid crnoco0 MNpPeACTaBICHUS W aHaIW3a HH(OpManuu;
U3BJIEKaTh U MHTEPHPETUPOBATH UHPOPMALIMIO U3 TPaUKOB PEaNbHBIX MPOIECCOB U
3aBUCUMOCTEN.

8 KVIACC

Yucna u evluucienusn

Hcnonb3oBaTh HayalbHBIE MPEACTABICHUS O MHOXECTBE JICHCTBUTEIbHBIX
qucesn JJIsi CpaBHEHUS, OKPYTJIEHUS U BBIYUCICHHM; M300pa)kaTh JIEHCTBUTEIIHHBIC
YUCa TOYKAMU Ha KOOPJAUHATHOW MPSIMOM.

[IpumensTs mnoOHATHE apUPMETHUYECKOTO KBAJAPATHOT'O KOPHS; HAXOIUTh
KBaJIpaTHbIC KOPHM, HCTOJIb3ys TPU HEOOXOJUMOCTU KaJIbKYJSTOP; BBITIOJHATH
npocTeiimre TpeoOpa3oBaHUsl BBIPAKCHHUH, COJACpXKAIIUX KBaJpaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJIbIX YHCENT C TOMOIIBIO JIECITUYHBIX
npoOeii u creneneit uncia 10.

Anzebpauueckue svlparxcenus

[IpuMeHATP NOHATHE CTENEHW C LENbIM  [IOKA3aTEJIEM, BBIIOJIHITh
npeoOpa3oBaHusl BBIPAXKEHUHM, COJEP)KALIUX CTENEHW C LENbIM IoKaszaTeneM (cC
UCIOJIb30BAHUEM CIIPABOYHON HH(POPMALIHH).

BbINOJIHATE  HECNOXKHBIE TOXKIECTBEHHBIE MPeoOpa3oBaHUsl pallMOHATBHBIX
BBIpQKEHUU HA OCHOBE MpaBWJI ACHCTBUN HaJ MHOTOWICHAMH U alreOpandecKuMH
TPOOSIMU.

PacknanpiBaTe KBaApaTHBIN TPEXUIICH HA MHOKUTEIIH.

[TpumensTh nMpeodpa3oBaHus BHIPAKEHUM JJIA PEIICHUs Pa3IMYHBIX 3a/1ad U3
MaTE€MAaTHKH, CMEXKHBIX IPEAMETOB, U3 PEATbHON MPAKTUKHU.

Ypasuenusa u nepasencmea

Pemiate nuHeliHble, KBalpaTHbIE YpaBHEHUA (C MCIOJIb30BAHHEM CIIPABOYHOMN
uH(bOpMAIMK) U palOHANFHBIE yYpaBHEHUS, CBOJSIIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHUU C ABYMs IEPEMEHHBIMU.

[IpoBOAXTH MPOCTENIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHH, B TOM
quclie ¢ NMPUMEHEHHEeM TpaduuecKkux MpencTaBieHud (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHHE WJIM CUCTEMa YPAaBHEHUM PEUICHUs, €CIM UMEET, TO CKOJbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX ICHCTBHIMA.

[lepexoauTh OT crmOBeCHOW (OPMYIUPOBKH 3amadu K e€ anreOpandeckoi
MOJIEJIA C TIOMOUIBIO COCTABJICHUS YPAaBHEHHsSI WM CHCTEMBl YPaBHEHUH,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M NOJIYUYECHHBIN PE3yJbTar.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU; PEIIAaTh
JIMHEMHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON M WX CHUCTEMBI; JaBaTh rpa4ecKyto
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CHCTEMbBI HEPABEHCTB.

Dynkuyuu
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OnepupoBath Ha 0a30BOM YpOBHE (DYHKIHMOHAJIbHBIE NOHSATHS U S3bIK
(TepMHUHBI, CUMBOJUYECKHE OO0O3HAYEHHUS), OMPEACNATh 3HA4YCHHE (DPYHKIUU MO
3HAYEHUIO ApIyMEHTa; ONPEENsATh CBOMCTBA (PYHKIIMH MO €€ rpaduKy.

Ctpouth rpaduKy 31eMEHTapHBIX (QYHKIUH BUIa , y = X%, y =X,y =X ,y=

k; onmuceIBaTh CBOMCTBA YMCIOBOM (QYHKIMH 0 €€ rpaduKy (MIpu HEOOXOAMMOCTH C
X

HaIpaBJIsOUIEH TOMOIIBIO).

9 KJIACC

Yucna u evluucienusn

CpaBHUBATH U YNOPAIOYMBATH PAlIMOHAIBHBIEC U UPPALIMOHAIBHBIE YUCTIA.

Boinonusate apudmetndeckue ASUCTBUS ¢ pallMOHAILHBIMU YUCJIaMU, coueTast
YCTHBIE W TMHCHBMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHHUS C UPPALUOHAIBHBIMU
YUCIIaMHU.

Haxonuth 3HaUeHUs CTENEHEW ¢ 1EIbIMU MOKa3aTeNAMU U KOPHEH; BEIYUCIISATh
3HAYEHUS YUCIIOBBIX BBIPAXKEHMUII.

OKpyraarh JEWCTBUTENIBHBIE YHUCJA, BBINOJHIATh MNPUKUIKY Ppe3ybTara
BBIYMCIICHUH, OIIEHKY YHUCJIOBBIX BBIPAKEHHUIA.

Ypasénenua u nepagencmea

Pemiats nuHelHbIE U KBaApAaTHbIE YPAaBHEHUS, YPABHEHUS, CBOISIINECS K HUM,
pocTeHIe TpoOHO-pallMOHANTBHBIC YPaBHEHHUS.

Pemare mnpocreimue cucremMbl ABYX JIMHEWHBIX YPaBHEHUW C JIBYMS
NEPEMEHHBIMU M CUCTEMBI ABYX YPaBHEHHH, B KOTOPBIX OAHO YPABHEHUE HE SABIISIETCS
JIMHENHBIM (110 BU3YAJIbHOM OMOpE).

Pemate mnpocTeiilirie TEKCTOBBIE 3aladyd  alreOpanyeckuM CrocodboM ¢
NOMOIIIbI0 COCTAaBJIEHUSA YPAaBHEHHS WJIM CHCTEMBbI [IBYX YpPaBHEHUW C JABYMS
EPEMEHHBIMU.

[IpoBOAUTE ITpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUI, B TOM
qyclie ¢ NMPUMEHEHHEeM TpaduuecKux MpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHEHUW PELICHUS, €CJIM UMEET, TO CKOJIBKO, H TIp.).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaThb
pEILICHUE HEPAaBEHCTB HA YMCIOBOM IPSAMOM, 3aIMCBIBATH PEIIEHUE C IOMOIIBIO
CHUMBOJIOB.

PemaTte cuctemMpl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIINE
KBa/IpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YHCIIOBOM
MPSAMOM, 3aIMCBIBATh PEUIEHHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 33]1a4.

Dynkuyuu

PacrioznaBaTh (QYHKIIMM WM3YyYCHHBIX BHJOB. [lOKa3pIBaTh CXEMAaTHYECKH
PacToIOKEHNE Ha KOOPIAWHATHOM TOCKOCTH rpadukoB GyHKIMI BUaa: y = kx, y = kx

+ b, ,y=ax* + bx +c, y = X, y = yx, y =-¥ B 3aBucumoctn or 3HaueHmii
X
KO3(ppUILIMEHTOB; ONMKUCHIBATh CBOUCTBA () yHKIIUH.
Crpouth U H300paKaTh CXEMAaTHUYECKU TpauUKU KBaJpaTUUYHBIX (YHKIIUH,
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ONMCHIBATh CBOMCTBA KBaAPATUUHBIX (DYHKIIMI 110 UX rpaduKam.

Pacno3HaBaTh KBaApaTuyHyr (QYHKIUIO 1O (opMyse, TPUBOIUTH HPUMEPHI
KBaIpaTUYHBIX (YHKUUNA U3 peaTbHOU KU3HU, PU3HKHU, TEOMETPHH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

Pacnio3HaBaTh apu(pMETUUECKYIO U TEOMETPUUECKYIO MPOrPECCUU IPHU Pa3HbIX
crnoco0ax 3a1aHusl.

BbINoONIHATE ~ BBIYMCIEHHS C  HCNOJb30BaHWEM  (opMyl n-ro  4ieHa
apu(pMETHYEeCKO M TeOMETPUYECKON Mporpeccuid, CyMMbl NEPBBIX 7 YJIEHOB (C
OTIOpOH Ha CIPABOYHYIO HH(POPMAITHIO).

PemaTh 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCJIEA0BATEILHOCTSIMHU, B TOM YHCIIE
3a/layd U3 pealbHOM KHU3HU (C MCHOJB30BAHUEM KaJbKyJIsATOpa, LM(PPOBBIX
TEXHOJIOTHI).

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHN ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «"EOMETPUSI» (11O TOJIAM OBYUYEHUS)

OcBoenue yueOHOro kypca «l'eomeTpus» Ha ypOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus JIODKHO oOOecrednBaTh JOCTHXKEHHE CIEAYIONIMX MPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3YNIbTATOB:

7 KIIACC

PacriozHaBaTh n3y4eHHbIE TeOMETpUUECKHE (QUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacmnoyiokeHue, M300paxaTh TE€OMETPUYECKUE (UTYPBHI; BBIMOIHATH YEPTEKHU I10
YCIIOBHIO 3afayu. M3MepsTh JUHEWHbIE W YIJIOBBIE BEJIWYMHBI. Pemiath 3agauu Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTthb rpyOyI0 OLIEHKY JJMHEWHBIX U YTIIOBBIX BEJIMUMH MPEIMETOB B pPeaIbHOMN
KU3HU, Pa3MEpPOB MPHUPOJIHBIX 00BEKTOB. Paznuuarh pa3Mepsl 3TUX OOBEKTOB IO
HOPSIAKY BETUYUHBL.

CtpouTh 4epTeKH K FeOMETPUUECKUM 3a/1a4aM (C UCIIOJIb30BAHUEM CMBICIOBOM
OTIOPBHI: HABOSIIINE BOTIPOCHI U/ WU aJITOpUTMa YU4EOHBIX ICUCTBHMN).

[Tonp30BaThCsd MNpU3HAKAMM PABEHCTBA  TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKH U CBOKCTBA PAaBHOOEIPEHHBIX TPEYTOJBbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBoauTe  [OKA3aTENbCTBA  HECIHOXKHBIX  TFE€OMETPUYECKUX  TEOPEM.

[Tonp30BaThCs NMpU3HAKAMHU PABEHCTBA IPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM MEJIUAHBI, TPOBEAEHHON K TUIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
PENICHUH TEOMETPUIECKIX 337124 (C MCTIOIb30BAHUEM 3pUTEIBHOMN HATIISITHOCTH W/ WITN
BepOaIBLHOM OTIOPHI).

OnpenensiTe napauieIbHOCTh NPSIMBIX C OMOIIBIO YTII0B, KOTOPbIE 00pa3yeT ¢
HUMH cekymas. OnpenensTb MapajyIeIbHOCTh NPSIMBIX C TOMOIIBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJTHOM MPSIMOU 10 TOYEK APYrOM MPSMO.

Pemate 3a1aum Ha KieT4aTOM Oymare.

[IpoBOANTH BHIUMCIICHUS] U HAXOJAUThH YHUCIOBbIE U OYKBEHHbIC 3HAUYCHHUS YTIIOB
B F€OMETPHUUYECKUX 3a/a4ax ¢ UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
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MHOT'OYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMPU TEPECEUCHUU [IBYX
MapajuIedbHbIX MPSIMBIX CEKYILIEW. Pemare nmpakTudyeckue 3ajadd Ha HaXOXKICHUE
YIJIOB.

HNmets npeacraBiieHue 0 NOHATUE TEOMETPUUECKOTO MECTa TOYEK.

DOopMyJIMPOBATH ONPEAECICHUS OKPYKHOCTH W Kpyra, XOpAbl U JUAMETpa
OKPYKHOCTH, TOJIb30BAThCS MX CBOMCTBAMHU. YMETh IPUMEHATHh 3TH CBOMCTBA MPHU
pELIEHNH 3a]a4.

OpueHTUPOBATHCS B MOHATHUSAX: OMUCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LIEHTP ONMUCAHHOU OKpYXHOCTU. OmnepupoBaTh Ha 0a30BOM ypOoBHE (akTaMu O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UTO
CEpEIMHHBIE TEPIEHAUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOU
TOUYKE.

OpueHTUpOBaTHCSI B TOHATHUAX W ONEPUPOBATH Ha ©0a30BOM ypPOBHE:
KacarelbHass K OKPYXHOCTH, TEOpeMa O MNEPIEHAUKYISIPHOCTA KAaCaTeIbHOU U
paauyca, MpOBEIEHHOIO K TOUKE KACAHMUSI.

Nmers mnpencraBiieHME O MPOCTEUIIMX TEOMETPUYECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTH OCHOBHBIE T'€OMETPUYECKUE MOCTPOEHUS C MOMOIIBIK LIUPKYIS H
JIMHEUKHU.

8 KUIIACC

Pacnio3HaBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJBHUKOB, MX  3JIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMU IIPHU PEIICHUU T€OMETPUUECKUX 3a/1a4.

OpueHTUpOBaTbCS B MOHSATHUM — TOYKU NEPECEYEHUS MEIHUAH TPEYroJIbHUKA
(eHTpa Macc) B pellieHuu 3aay.

Bnaners noHsTHEM CpeIHEN JTMHUU TPEYrOJbHUKA U TPAICLIMU, TPUMEHATh UX
CBOMCTBA MPH PEUICHUH MTPOCTEUIINX TEOMETPUUECKUX 3a1ay. MIMeTs npeacraBiecHue
o Teopeme Daneca U TEOpPEME O MPONOPLUOHANBHBIX OTPE3KaX, MPUMEHITh UX AJIS
peleHns MPaKTUIECKUX 3a/1a4 (C OMopoil Ha 3pUTEIbHYIO HATJISITHOCTD ).

[IpumeHsAT, TpU3HAKKA TMOAOOWS TPEYrOJLHUKOB B PEIICHHH HECIOXKHBIX
reOMETPUUYECKUX 3aa4.

[Tonb3oBaTecst Teopemoii I[ludaropa nns pemieHUs TEOMETPUYECKUX U
MMPAKTUUYECKUX 3a/a4.

Biagetp mnDoHATHSMH CHHYCAa, KOCHMHYCAa W TaHIEHCAa OCTpPOTrO yrjia
MPSAMOYTOJIBHOTO TpeyroibHUKa. [l0np30BaThCA 3TUMHM NOHATHSAMH JJI PELICHHS
MPAKTUYECKUX 3a71ad (TPU HEOOXOIMMOCTH C OTIOPON Ha aITOPHUTM MPABUIIA).

Beruucnars  (paznuuHbIMH - crioco0amMu)  (C - OMOpOHM  HA  CIPAaBOYHYIO
uH(OpPMAINIO) TIIIOMAah TPEYrONbHUKA ¥ IUIOMIAJAM MHOTOYTOJNBHBIX (UTYD
(monb3ysch, A€ HEOOXOANUMO, KaJIbKYJIATOPOM). [IpUMeHATh MOTy4eHHbIE YMEHUS B
MPAKTUUYECKUX 3a7a4ax.

Brnagerp NOHATHSMH BOMCAaHHOTO M LEHTPAJIbHOrO YyIJa, HCIOJIb30BaTh
TEOpPEMBbI O BIHMCAHHBIX yTJaX, yriax MeXAy XopJaMu (CEeKYIIMMH) U yIie MEXIy
KacaTeJIbHOM U XOPJIOW MPH PEUICHUU MPOCTEUIINX TEOMETPUUECKUX 3a7a4.
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Brnaners moHATHEM OIMCAHHOIO YETBIPEXYIOJIBHHMKA, IPUMEHATH CBOMCTBA
OIMCAaHHOT'O YETHIPEXYTOJIBbHUKA IIPU PELICHUU IIPOCTEHUIINX 3a0ay.

IIprMeHATh MONYyYEHHBIE 3HAHUSA HAa IPAKTUKE — CTPOUTH MaTEMaTUYECKUe
MOJENN I 3a4a4 PEeaJbHOM KU3HU U IIPOBOJUTH COOTBETCTBYIOLIUE BBIYUCIICHUS C
NPUMEHEHUEM TMOAOOUS ¢ TPUTOHOMETPUHU (MONB3YSACh, TIA€ HEO0OXOIUMO,
KaJIbKYJISITOPOM ).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTh C UX TTOMOIIBIO
pa3lIUYHbIE JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrOJbHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxomuTh (¢ TOMOIIBIO KaJbKyJSITOpA) MJIWHBI M YIJIBL IS
HETAO0IMYHBIX 3HAUCHUH.

[Tonw3oBaThest (hopMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXKIECTBOM JUUII HAXOXJCHHUS COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH (C OMOPOM Ha CIPABOYHYIO HH(OPMAIIUIO).

Hcnonb3oBaTh TEOPEMBbl CUHYCOB M KOCHUHYCOB JJIsl HAXOXKJICHUS Pa3TUUHBIX
3JIEMEHTOB TPEYTOJbHUKA («PELICHUE TPEYTOJILHUKOBY ), TPUMEHSTh UX IIPU PEIICHUU
MPOCTEUIIINX TEOMETPUUECKUX 3a/1au.

Brnaners nousatusiMmu npeobpa3oBaHus 1MO100Ms, COOTBETCTBEHHBIX JJIEMEHTOB
no1o6HbIX Guryp. Iloap3oBaTbes cBOMCTBAMU MOI00MS POU3BOJIBHBIX (DUTYD, YMEThH
BBIUUCTISTh JJIUHBI U HAXOAUTh YIIIbl Y MOJOOHBIX (Uryp (1Mo anroputMy ydeOHBIX
nevictBuil). IlpuMmeHsATh CBOMCTBA TOMOOMS B TPAKTHUUECKUX 3ajladax. YMeETh
IPUBOJUTH MIPUMEPHI TOJOOHBIX GUTYP B OKPYKAIOIIEM MHPE.

[Tonp30BaThCsl TEOpEMaMH (110 BU3YAJIBHOM OMOpPE) O MPOU3BEAECHUU OTPE3KOB
XOpA, O MPOU3BEAECHNUN OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeabHOM.

[Tonmp30BaThCs BEKTOpaMH, IMOHMMATh WX TEOMETPUYECKUN M (HHU3NUSCKUI
CMBICII, IPUMEHSTh UX B PEHICHUU T€OMETPUUECKUX U (hU3nUecKux 3aaad. [ [puMeHsTs
CKAJIIPHOE MPOU3BEJACHUE BEKTOPOB I HAXOXKICHUS JJIMH U YIJIOB.

[Tonp30BaThCs METOIOM KOOPJIMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUH
F€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

Biagerp NOHATHSMH IPAaBUIBHOIO MHOTOYIOJIBHUKA, JUJIMHBI OKPYXXHOCTH,
JUTMHBI 1YTU OKPYKHOCTH U PaJUaHHOW MEPHI yIJId, YMETh BBIUMCIIATH IJIOMIAAb Kpyra
M ero yacted (c omopoil Ha cmpaBouHyto HH(popmaluio). [IpuMeHsITh MmoTydeHHBIE
YMEHHMS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (Wnm TEHTPBI) CUMMETPUH (QUTYp, TPUMEHSTH JIBUKCHUS
IJIOCKOCTH B MPOCTEUIIUX CIAydaAsX.

[IprMeHATh MONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMaTUYECKHUE
MOJIENINA IS 3a7a4 PEAIbHOMN KU3HU U NPOBOJAUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
MPUMEHEHUEM TIOMO0US W TPUTOHOMETPUYECKHX (YHKIHA (MONB3YysCh, TIE
HEO0OXO0IUMO, KaITbKYJISITOPOM ).
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IIJIAHUPYEMBIE ITPEJMETHBIE PE3VJILTATEI OCBOEHUS IIPUMEPHOM
PABOYEN ITPOI'PAMMEI KYPCA «BEPOSITHOCTh U CTATUCTUKA» (TTO
I'OAM OBYYEHUA)

IIpeameTHbIE pe3ynpTaThl OCBOEHUS Kypca «BeposTHOCTh U cTaTuCTUKa» B 7—9
KJIACCaxX XapaKTePU3YIOTCs CIEAYIOIUMU YMEHUAMMU.

7 KJIIACC

Uutate wuH(OpManuio, MNpeJACTaBICHHYIO B TabiuIaXx, Ha JIUarpaMmMax;
NpEACTaBIATh JIaHHBIE B BUJIE TaONUIl, CTPOUTH JUarpamMMmbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBble) MO MacCUBaM 3HAYCHUH (C MCIOJIb30BaHUEM 3PUTEIIBHOM
HATJIITHOCTH W/WIIK BepOaNbHOU OMOPHI).

OnuceiBaTh W MHTEPOPETHPOBATH  pealibHbIE  YWCIOBBIE  JIaHHBIC,
peCTaBICHHbIC B Ta0IUIAX, HA AMarpaMmax, rpadukax.

OpueHTHpOBATHCS B TIOHATUSX U ONEPUPOBATH UMU Ha 0A30BOM YPOBHE:
cpenHee apupMeTUYECKoe, MeAraHa, HauOoJIblIee U HaUMEHbIIIee 3HAYSHUS], pa3Max.

Nmers mpencraBiieHHe O CilydyaHOW W3MEHYMBOCTH Ha MpUMEpax IIeH,

bU3UYECKUX BETUYUH, aHTPOIIOMETPUUECKUX JIAHHBIX; UMETh IMPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KUIIACC

W3Bnekate U mpeoOpa3oBbIBaTh HH(POpPMAlMIO, TPEICTABICHHYIO B BHIE
Tabyul, auarpamm, rpadukoB; NPEJCTABIATh JaHHbIE B BHJIE TaOJUIl, IHUAarpam,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOIO aHAJIN3A JAHHbBIE C TIOMOIIBI0 CTATUCTUYECKUX
NoKa3aTeleil: CpelHMX 3HAaYeHWH U MEp pacceuBaHus (pa3max, Oucliepcus u
CTaHJIAPTHOE OTKJIOHCHHUE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE 110
pesyiabTaTaM HU3MEpeHud U HaOmoAeHUH (C  HMCIOJIb30BAHUEM  3PUTEIBHOU
HaIrJISTHOCTH W/WIU BepOaIbHOM OIOpPHI).

HaxonuTh BEpOATHOCTH CIy4ailHBIX COOBITUH B OIBITaX, 3Has BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCI€ B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU (C MCIIOJIB30BAHUEM 3PUTEIIBHOW HATJISIAHOCTUA W/VIIH
BepOAJIbHOM OTIOPHI).

Nmers mnpencraBneHue o0 TpapuUYecKUX MOJACIAX: JIEPEBO CIy4aHOTO
AKCHEPUMEHTA, JUarpaMMbl Diiiepa, YuciaoBas mpsmMasi.

OnepupoBaTh MOHATUSIMH Ha 0a30BOM YpPOBHE: MHOKECTBO, MOJMHOKECTBO;
BBITIOJIHATH OINEpalMK HaJl MHOKECTBAaMU: 00bEIMHEHUE, NTEPECEUCHHE, JONOTHEHNUE;
MEePEUYUCHIATh  DJIEMEHThl MHOXECTB; IPUMEHSTh CBOMCTBA MHOXECTB (C
MCIIOJIb30BaHUEM BU3YaJIbHOW OMOPHI).

Nmets mpeacrtaBieHre o rpaguyeckoM MPEACTaBICHUE MHOXECTB M CBsA3EH
MEK/ly HUMU JIJIs1 ONKUCAHUS MPOIIECCOB U SIBJICHUI, B TOM YHCJI€ IPU PEIICHUU 3a7a4
U3 IPYTUX YYEOHBIX TPEAMETOB U KYPCOB.
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9 KJIACC

N3BnekaTe 1 mpeoOpa3oBeIBaTh HH(YOPMALMIO, IPEICTABICHHYIO B PA3JIMYHbBIX
MCTOYHUKAX B BUJE TaONMIl, TUarpamm, rpadukoB; MPEACTaBIATh JaHHbIE B BUJE
Ta0JINLI, JUarpaMm, rpaduxos.

Pemate npocTeiiine 3agaun OpraHu30BaHHbIM IEPEOOPOM BAPUAHTOB, a TAKKE
C UCIOJIb30BAHUEM KOMOMHATOPHBIX IPABUI U METOJIOB.

Nmetrp mpencraBieHue 00 OMUCATENBHBIX XapaKTEPUCTHKAX JJIsi MacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUECHUS U MEPbI PACCEUBAHMSL.

HaxoauTe 4acTOThl 3HaYE€HUN M YaCTOTHI COOBITHS, B TOM YHCIE MOJIb3YAChH
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOIeHHH (C OMOPOW Ha CIPABOYHYIO
uHdOpMaIHio).

HaxoauTe BEpOATHOCTH CIydalHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
Ylclie B OMNBbITaX C PAaBHOBO3MOXXHBIMHM JJIEMEHTAPHBIMH COOBITHSIMH, B CEPHUSIX
UCIIBITAHUI JI0 IEPBOTO yCIIEXa, B CEpUAX UCIbITaHUN bepHyu.

Nmerp npencraBieHWe O CIy4alHOW BEJIMYMHE W O paclpelesIeHUuu
BEPOSTHOCTEN.

Nmerps mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJM 3aKOHA OOJBIIMX YHCEN B
OpUpOJE U OOLIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe IIAHUPOBAHUE W KOJUMYECTBE 4YACOB, OTBOJMMBIX HAa OCBOEHHE KaXXJOW TeMbl y4yeOHOro mnpeaMera
«Marematuka» llpuMepHOll aganTHpOBAaHHONW OCHOBHOW 00pa30BaTEbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
oOyJaroumxcs € 3aJEpXKKOM MCUXUYECKOro pa3BUTHUSA, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM paszziesoMm llpumepHoit
paboueii mporpaMmMsl yueOHOro npeamera «Maremaruka» o0pa3zoBaTeIbHON IPOrpaMMbl OCHOBHOIO 00111ero ooOpasoBanus. [lpu
sToM OpraHuzanusi BIPaBe caMa BHOCUTb W3MEHEHHUs B COJEP)KAHUE M pacHpelesieHHe ydyeOHOro maTepuana Mo rojam
oOydeHHs, B TMOCJEAOBATEIbHOCTh H3YyUYEHHUS TEM U KOJIMYECTBO 4YacOB HA OCBOCHHUE KaXJOW TEMbl, OIpeaesieHue
OpraHu3aluoHHBIX Gopm o0ydeHus u T.1. OG0CHOBAHHOCTh JaHHBIX U3MEHEHUH OIpeensieTcsl BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanueid YMK, nuHauBuIyaIbHBIMUA NICUXO(U3NUECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOyuatomuxcs ¢ 311P, crenensio
YCBOGHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHAAIMSAMHU MO OTOOpYy M ajanTaluu y4eOHOro MaTepuajia o MaTeMaTHKe,
IIPEACTaBICHHBIMU B [10CHUTEILHON 3aMUCKE.

5 knacce (e menee 170 u)

Ha3Banmue
pasnaena (TeMbl)
OcHOBHOE coiep:KaHue OcHOBHBIE BU/bI IEATEIbHOCTH 00y4al0UIUXCs
Kypca (4ucio
4acoB)
HartypaJjabHble Hecatuunas cucreMa cuucieHus. Psan HarypanpHbeIX uucell |UYurath, 3anucbiBaTh, CPABHUBATH HATypallbHbIE YHCTIA;
uncia. Jleiicreus ¢ | Hatypaneubiil psaa. Uucno 0. HaTypasibHble uMciia Ha KOOp-|y4acTBOBATh B OOCYXAJIEHHH CIOCO00B YIOPSAIOYMBAHUS
HATYPaJbHBIMH JUHATHOM TmipsiMoil. CpaBHEHHE, OKPYIVIEHHE HATYypaJbHBIX |UUCEN.
qHuCcJIAMH qHCcell. HN300paxkarh KOOPAMHATHYIO MPSAMYI0, OTMeYaThb 4YHCIIa
(43 4) ApudMeTHUCCKHE  JIGHCTBHS ¢  HATYpANBHBIMH  HCITAMH. TOYKaMH Ha KOOPJMHATHOM MPSAMON, HAXOAUTb KOOPJMHATHI
CBoiicTBa Hy/lsl MpU CIOKEHHMM U -YMHOXXEHHUH, CBOMCTBA TOYKH. .
CIMHULIBI npu YMHOKEHHUH. TlepeMecTHTENbHOE | AlcciienoBaTh CBOMCTBA HATYpalbHOTO psja, uncen 0 u 1 npu
COYETATEeNIbHOE  CBOMCTBA  CJOXKEHMSI M YMHOXEHUS, CIIOMCHIN 1 yMHOKCHUN.
pacnpedenumenvoe ceolicmeo yMHONCCHU. Hcnosib30BaTh NPaBUII0 OKPYTIIEHUSI HATYpaIbHBIX YUCEI ITPU
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Menumenu u Kpamuble 4YUCIA, PA3JIOKEHHE YHCIA Ha
MHOXuTenu. [lenenue c¢ ocrarkom. lIIpocTeie M cocraBHBIE
yucna. [lpuznaxu denumocmu na 2, 5, 10, 3, 9.

CreneHsb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

HucnoBsle BEIPAKEHUS; IOPAIOK JCHCTBUN.

Pemrenne TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKHE EHCTBUS,
Ha JBW)KEHUE U MOKYIIKH.

HEO0OXO0IMMOCTH C OIOPOI HA aITOPUTM IIPaBUJIA.

BeinoHATs apudMeruyeckue AeHCTBHSA C HATypaJbHBIMU
YUCJIaMU, BBIYMCJISATh 3HAUEHUS YHUCIOBBIX BBIPAKEHUH CO
ckoOkamu u 0e3 CKOOOK.

3anuchIBaTh MIPOU3BEJICHUE B BUJC CTCIICHU, YMTAThH CTCIICHH,
HCNOJb30BATh TEPMHUHOJIOTMI0 (OCHOBAaHME, IOKA3aTelb),
BBIYMC/IATh 3HAYEHUS] CTENeHeW Tpu HEOOXOJUMOCTH C
BHU3yaJIbHON OIIOPOM.

BbInoiHATL NPUKUAKY M OLEHKY 3HAaYeHUW YHCIIOBBIX
BBHIpOXXCHUI, MpeAaaraTb U NMPUMEHATh NMPUEMBbI NMPOBEPKH
BBIYHCIICHUH.

Hcnonp30BaTh TpH  BBIUKCICHUAX IEepPeMECTHTEbHOe U
coyerarejibHOe CBOWCTBA CJIOKeHMS ¥  YMHOXKEHHS,
pacnpedenumenbHoe C60ICHE0 YMHOICeHUA; POPMYITUPOBATH
W TPUMEHATH TpaBWIa  NPeoOpa3oBaHUsl  YHMCJIOBBIX
BbIPasKeHU HA OCHOBE CBOICTB apu(PMeTHYECKHX JeCTBUI
NPHU HeOOXOAMMOCTH ¢ HANMPABJIAKOIIEH MOMOIIb I0.
®opmyupoBaTh oONpeAedeHUusl ACTUTENss W KpaTHOro (c
OTIOpPOM Ha aJITOPUTM IPABHJIA), HA3BIBATD JICJIUTEIN U KpPaTHbIE
4yucia; Pacmo3HaBaTh IIPOCTbIE M COCTAaBHbIE YUCIA;
(GopmyaupoBaTh M NPUMEHATH NPU3HAKH JICTMMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aJrOpuTM NpaBUia); NMPUMEHSATH
AJITOPUTM  DPA3JI0XKEHUS 4YHUCIA HA NPOCThIE MHOXUTEIN;
HAXOAUThb OCTAaTKU OT JEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKa3bIBAHHUS O
HaTypaJbHBIX YHUCIIAX, IPUBOJAUTH IPUMePbI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3bIBAHMSA U OTPULIAHMS BBICKa3bIBAHUM O
CBOMCTBaX HaTypaJIbHBIX YHCEJ C OMOPOil Ha oOpasell.

Pemiatp TekCTOBBIE 3aJayMl  apUPMETHUUYECKUM CIOCOOOM,
HCMOJIB30BATH 3aBUCHMOCTH MEXIYy BETUYHMHAMU (CKOPOCTb,
BpeMsl, pacCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh U JIp.) IIpH
HEO0OXOIMMOCTH C MCTIOJIb30BAaHUEM CIIPABOYHOM HH(POPMAITNH:
aHAJIM3UPOBATH TEKCT 3a/1a4M, epedopMyIMPOBATH YCIOBHE,
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HU3BJIEKATh HEOOXOJUMbIE  JAHHBIE, yCTAaHABJIUBATH
3aBUCUMOCTH MEXJy BEIMYMHAMU IPU HEOOXOJUMOCTU C
HaIpaBJIAOIIEH TOMOIIBIO.

MogaeanpoBaTh XOJ PELICHHs 33Ja4d C ITOMOIIBIO PHUCYHKA,
CXEMBI, TaOIUIIBL.
IIpuBoauTs, pa3douparts
pELICHUI TEKCTOBBIX 3a/a4.
C noMompbI0 nmegarora OUeHHBATh TOJYYCHHBINH pe3yabTarT,
OCYHIECTBJSATH  CaMOKOHTPOJIb,  IpOBEpsii  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLINOKH.

Pewamv 3a0auu ¢ nomowpio nepedopa 6cex 603MOIHCHBIX
6apuanmos.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTUS apUPMETUKH.

pa3jindHbBIC  PCUHICHHA, 3allluCH

Harasauasn
reomerpus. Jinnun
HA MJIOCKOCTH

(12 4)

Touka, nmpsiMasi, OTpe30K, Jyd. Jlomanas. M3mepeHne IIUHBI
OTpE3Ka, METPUYECKHE  E€OUHULI W3MEPEHUs  JJINHBIL.
OKpYyXHOCTb U KPYT.

[Ipaktrueckas padota «[locTpoeHne y30pa U3 OKpy>KHOCTEH».

VYron. Ilpsamoi,
H3mepenue yrios.

OCTpBIM, TymoW © Pa3BEPHYTHIA YIJIbI.

[IpakTnueckas padota «Iloctpoenue yriosy.

Pacno3HaBatb Ha yepTexax,
UCIIOJb3ysl TEPMHUHOJIOTHIO, W H300pamarb C [OMOLIBIO
4epTEXHBIX ~ MUHCTPYMEHTOB  (MpU  HEOOXOJAMMOCTH  TIO
BU3YQJIIbHOM OIOpPE): TOYKY, MNPSAMYIO, OTPE30K, Jy4, YroJl,
JIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAMTHL NPHUMeEPbI OOBEKTOB PEAIBHOTO
MUpa, UMEIUX (OpMy H3YYEHHBIX (PUTYp, OLeHHBATH HX
JIMHENHBIE Pa3MEPBI.

Hcnoab30BaTh IMHENKY U TPAHCIOPTUP KaK MHCTPYMEHTHI 7151
MOCTPOEHUS U U3MEPEHUS: H3MEPHATH JUTMHY OTPE3Ka, BEJIMUNUHY
yIia; CTPOMTh OTPE30K 3aJlaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYMHBL; OTKJIAABIBATH IUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJaHHOTO paauyca.

HN3o06paxkars KoHPUTYypaluu TreoMeTpudeckux ¢Guryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIMHOBAaHHOW U
KJeTyaToi Oymare; mpeajaraTtb, ONMUCHIBATH W 00CYXKIAaTh
Croco0bl, AaJrOPpHTMBI IIOCTPOEHMS IIOCIE COBMECTHOIO
aHaJIn3a.

Pacno3zHaBaTh M M300pakaTh Ha HEIMHOBAHHOW U KJIETYaTOU

pUCYHKAaX, ONHCBLIBATD,
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Oymare npsMoH,
CPAaBHUBATBH YIJIbI.
BoruncasTe JUIMHBI OTPE3KOB, IOMAHBIX.

IlonnMaTh M HCHOOABL30BATH NPH PpelleHUM  3aaa4
3aBMCHMOCTH MEX]Yy €IMHULAMU METPUUYECKOW CUCTEMBI MEp;
3HAKOMMTbCS C HEMETPUUECKUMHU CUCTEMaMU MEp; BbIPAKATh
JUIMHY B Pa3JIMYHbIX €UHHIIAX U3MEPEHUS IPU HE0OX0IUMOCTH
C OTIOPO# Ha CTIPABOYHYIO HH(POPMAIIHIO.

HccnenoBath Gurypsl 1 KOHQUTypalnu, UCIONb3ys HU(POBHIE

pECYpCHI.

OCTpBIM, TYNOM, pPa3BEPHYTBIA  YIJIBI;

OOBLIKHOBEHHbBIE
apoou
(48 4)

Hpo6b. IlpaBuiibHble U HempaBuibHble JpoOu. OCHOBHOE
CBOMCTBO Apo6u. CpaBHEHHE ApOOEi.

CrnosxeHue 1 BIYUTaHHE OOBIKHOBEHHBIX ApoOeit. CMenanHas
npoOb. YMHOXXEHHME U JeJIeHHEe OOBIKHOBEHHBIX ApOOeii;
B3aWMHO-00paTHBIC IPOOH.

Pemenne TekcToOBBIX 3amad, comepkammx apoou. OCHOBHBIC
3a/1a4u Ha JpooH.

[Ipumenenue OyKB 1715 3aMIUCH MAaTEMATUYECKUX BBIPAKEHUN U
MPEJI0KEHUMN.

MopenupoBats B rpaduyeckoil, mnpeameTHol dopme, ¢
MOMOIUIBI0 KOMIIBIOTEPA TIOHATHUS M CBOMCTBA, CBA3aHHBIE C
0OBIKHOBEHHOU JIpOOBIO.

Yurarh M 3a0MCbIBATh, CPABHUBATH OOBIKHOBEHHBIC JIPOOH,
npenaraTb U 00CyKIaTh COCO0bI YIIOPSI0UYUBAHUS APOOCH.
MN300paxath  OOBIKHOBEHHBIE  JIpoOM  TOYKAMU  Ha
KOOPAWHATHOW  MOpsIMOM;  MCHOJb30BaTh  KOOPJIUHATHYIO
MPSMYIO JJISI CPAaBHEHHS IPOOCH.

D opMyJIHPOBATh, 3AIMCHIBATH ¢ MOMOIIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C ONOpod Ha MPaBUIIO;
HCIO0JIb30BATH OCHOBHOE CBOWCTBO JApPOOU Ui COKpaujeHus
Opobeil u npueederus O0pobU K HOBOMY 3HAMEHAMENO 8
NPOCMENUUX CLy4asix.

IIpencraBiasith mo o0pa3ly CMemIaHHYIO JApoOb B BUJE
HEMPaBUJIBHOM W  BBIACIATH ILEJIYH0 4YacTh 4YHUCIA U3
HENPaBUILHOU IpOOH.

BoinoJHATL apupmernyeckne AeiicTBUS C 0OBIKHOBEHHBIMU
IpoOsSIMM B TMPOCTBIX Clydasx; MPUMEHSITh CBOMCTBa
apuQMeTHYeCKUX AeUCTBUMN IS pAllMOHATHU3AINH BEIYUCICHUN.
BpINOTHATH, NPUKHMAKY M OLEHKY pEe3yJIbTaTa BBIYHMCIICHUI;
Nnpeiarath U NPUMEHATh NPUEMbI IPOBEPKHU BHIYMCIICHUI.

IIpoBoauTH McCiIe0BaHUSI CBOWCTB ApoOei, omupasch Ha
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YHUCJIOBBbIE JKCHEPUMEHTHI (B TOM 4YHUCIE C
KOMIIbIOTEPA).

Pacno3naBaTh UCTUHHBIC U JIOKHBIC BBICKAa3bIBAHUS O JPOOSX,
NMPUBOAUTH NPUMeEPbI 1 KOHTPIIPUMEPBHI.

Pemats mnpocreillie TEKCTOBBIE  3aJlayd, COAEpKallue
JIpOOHBIE NTAaHHBIE, W 3a7a4d HA HAXOJMCOeHUe Yacmu yenoeo u
Yeno2o no e2o Yacmu, 8blA6AANb UX CXOOCMEA U PA3TUYUAL.
MopnenupoBaTh XO0J PEIIEHUS 3a/1a4d C MOMOUIBIO PUCYHKA,
CXEMBI, TaOIUIIEL.

IIpuBoauTsh, pa3dupaTrb, OLEHMBATH DPA3JIUYHBIC DPEIICHMUS,
3aMUCH PENICHWH TEKCTOBBIX 3a7a4 MpH HEOOXOIUMOCTH C
HAIPAaBJISAIONIEH TOMOIIBIO.

C nomMombI0 mearora OUEHUBATH TOTYYCHHBIN PE3yNbTar,

IIOMOIIBIO

OCYHIeCTBJSATh  CaMOKOHTPOJb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTD OITHOKH.
3HAKOMHUTBCS ¢ UCTOPHUE pa3BUTHS apU(DMETUKH.

Harasanasn MHOTroyroJbHHUKH. YeThIpEXYroyibHUK, IIPSIMOYTOJIBHUK, | Pacmo3HaBaThb, u300paxkarb C TOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pYKH, MOJEIUpOoBaTb H3 OyMmaru

MHOroyroJibHUKHU TpeyrobHuK. MHOTOYTOJIbHUKH.

(10 4 TIiowwas U MepPUMETp MPAMOYTOIBHHKA H MHOTOYTOJNBHUKOB, IIpuBoAUTH MpUMEPHI OOBEKTOB PEATBHOTO MHPA, UMEIOITNX
COCTABNEHHBIX M3 TPSMOYTOJIBHHKOB, CIMHUIE H3Meperus |POPMY — MHOTOYrOJBHHK, TIpAMOYIOJIbHHUKA, — KBa/paTa,
rutoma . TlepuMeTp MHOTOYTOJIbHUKA. TPEYroJIbHUKA, OLIEHUBATh UX JINHEITHbIE Pa3MepBI.

BoluncasaTh: TNEpUMETp TPEYroJibHUKA, MPSMOYTOJIbHHKA,

MHOIOYI'OJIbHUKA; IUIOIIAAb MPSAMOYroJIbHUKA, KBajapara (Ipu
HE00XO0/IMMOCTH C OIOPOil Ha AITOPUTM YUEOHBIX JEUCTBUIN).
H3o06paxkarb OCTpPOYTOJIbHBIE, IIPSIMOYT' OJIBHBIE "
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

CrponTb Ha KieT4aTroil Oymare KBaJgpaT U NPSMOYTOJIBHUK C
3aIaHHBIMU JUIMHAMU CTOPOH.

HcciaenoBarb cBOMCTBA NPAMOYTOJBbHUKA, KBagpara IYyTEM
OKCIIEPUMEHTa, HAOIIOAEHUS, H3MEPEHUs, MOJCITUPOBAHMS,
CpaBHUBATh CBOMCTBA KBaJApaTa U IMIPSMOYIOJIbHUKA.

48




PacnozHaBaTh UCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUA O
MHOTOYTOJIbHUKAX, IPUBOJAUTH NPUMePbI U KOHTPIPUMEPBI.
HccnenoBath 3aBUCMMOCTD IUIOIIAN KBaJpaTa OT JUIMHbBI €r0
CTOPOHBI.

Hcnoub30BaTh CBOMCTBA KBAJAPATHOM CETKH JUIS ITOCTPOCHUS
¢uryp;  pasdmBaThb  IpPSAMOYTOJIBHMK  Ha  KBaJparsbl,
TPEYrOJbHUKH; COCTABJATH (UIypsl M3 KBaJgpaToB U
IPSIMOYTOJIBHUKOB U HAXOJIUTh UX IJIOLIAb, pa30UBaTh (GUTYpbI
Ha IPSAMOYTOJIbHUKH U KBaJpaThl U HAXOAUTh WX MJIOLWAAb (IIpH
HEOOXOJUMOCTH C HAIIPABIISIONIECH TOMOIIIBIO).

BpipamxkaTh BeIMUMHY IUJIOIIAAM B Pa3IMYHBIX E€AMHUIIAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MeEp, HCNO0Jb30BaTh
3aBMCHMOCTH MEXJY METPUYECKMMH EIUHHMIIAMU H3MEPEHHUS
IoNiaAd MpU HEOOXOJUMOCTH C ONOpOM Ha CHPaBOYHYIO
uH(pOpPMaIHIO.

3HAKOMUTBCH ¢ MNpPUHMEPaMH MPHUMEHEHHMs IUIONAAN U
nepuMeTpa B MPaKTUYECKUX cUTyauusax. Pemars 3agadyu u3
peanbHOM KU3HH, MPU HEOOXOIUMOCTH C OTIOPON Ha aJITOPUTM
npaBuiia, 00CyKI1aTh Pa3JHYHbIe CIIOCOOBI PEIICHHS 3a/1ay.

JlecaTUUYHDbIE
apoou
(38 u)

JlecsatnuHas 3anmuch apodei. CpaBHEHHE IECATUYHBIX APOOECH.

JICHCTBUS C TECATUYHBIMU JIPOOSIMU. OKpyenenue 0ecsmusHblx
opobeil.

Pemenne TekcTOBBIX 3amad, coaepkammx Japoou. OCHOBHBIC
3a/1a4d Ha qpooH.

IIpeacraBiasite JecATUYHYIO ApoOb B BHJE OOBIKHOBEHHOM,
YUTATh W 3alHCHIBATH, CPAaBHUBATBL JECATHYHBIE JpOOH,
npegjaratb M 00Cy:KIAThb  CHOCOOBI  YIOPSANOYUBAHUSA
JIECATUYHBIX IpOOEH.

MN300paxkarh necsiTHUHBIE APOOM TOUYKAMU HA KOOPIMHATHOM
MIPSMOM.

BbIAIBIATH CXOACTBA M PA3JIMYUsl IPAaBUI apU(PMETHUECKUX
JeWCTBUM C HATYpalIbHBIMU YUCIAMH U IECATUUHBIMU JAPOOSIMH,
IIOCJIE COBMECTHOIO aHAJIU3A.

BbinoHATL apudmeTnyeckue JAEHCTBUS €  JIECATUYHBIMU
Ipo0sMHU; BBINOJIHATHL NPUKUAKY M OLEHKY pe3yibTara
BBIYUCIICHU.

IIpumensiTh cBoiicTBa apudmMeTHyeckux AeHCTBHHA yIs
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panMoHaNIM3alMY BEIYUCIICHUM.

Ilpumenamep npasuno oKpyenenus Ooecimuuuvix Opobeil, NpU
HEOOXOJUMOCTH C BU3YaJIbHOU OTIOPOHA.

IIpoBoauTL HCC/IEIOBAHUS CBOMCTB JIECATUYHBIX JApPOOEH,
ONUpPasiCh Ha YHCIOBBIE OJKCIEPUMEHTHI (B TOM 4YHUCJE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3naBaThb UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O JAPOOSX,
NPUBOAUTL TNPUMEPbI U  KOHTPIPUMEPHI,  CTPOMUTH
BbICKA3BIBAHUS U OTPUIIAHHS BBICKA3bIBAHUIA.

Pemars npocreillie TEKCTOBBIE 3aJaud, COJEp Kalue
JIpOOHBIE TaHHBIC, M HA HAX0JCOEHUEe YaCmU Yen020 U Yeaio2o no
€20 yacmu; BbISIBJISITh HX CXOJACTBA U Pa3jnyusi.
MojaeanpoBaTh XOJ PEIICHHUS 33a/la4dl C TMOMOIIBIO PUCYHKA,
cxembl, Tabmuipl. Pa3doupars pa3nuyHble pPEIICHUs, 3alHuCH
pEUIEHNI TEKCTOBBIX 3a4ad4.

OnepupoBaTh IpOOHBIMHU YUCIAMH B PEATBHBIX KU3HEHHBIX
CUTYyaLMSIX.

C nomompb0 nexarora OLEHUBATH IOJTYYCHHBIM PE3yJbTar,
OCYHIECTBJSATh  CaMOKOHTPOJIb,  MpOBEpsii  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTb OLITHOKH.

3HAKOMHUTBCS ¢ HCTOPHEN pa3BUTHS apU(DMETHKI

Harasanas
reoMeTpus.
Tena u purypsl
B IIPOCTPAHCTBE
(9 w)

Mmnoeoepannuku. Hzobpasicenue mmozcoepannuxos. Mooenu
npOCMPAHCINEEHHBIX Mell.

IpamoyzonvHolii napannenenuneo, kyo. Paszeépmxu xyba u
napannienenuneod.
O6vém Kyda, npamoy2on1bHo20 napaiienenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKAaX, B OKPYKaIOLIEeM
MHpe NPsAMOYTOJIbHBIN Napaenenune], Kyo, MHOTOIpaHHHUKH,
ONUCHIBAThb, HMCHOJb3ys  TEPMHHOJIOTHIO, OLECHHBATH
JIMHENHBIE Pa3MEpBI.

IIpuBoaNTH MpUMeEPbI 0OBEKTOB PEATBHOTO MHpPA, UMEIOIINX
(GopMy MHOTOrpaHHHUKA, MPSIMOYIOJBHOTO MNapaelenunea,
KyOa.

H3o00pakath Ky0 Ha Ki1eT4aToil Oymare.

HccaenoBarb CBONCTBA KyOa, [PSAMOYTOJIbHOTO
napajuleJienuIea, MHOTOIPAaHHUKOB, HCIOJIB3Yysl MOJEIU IpU
HE00XO0IMMOCTH C HAIPABJISIONIEH TOMOIIBIO.
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PacnosnaBats  pa3BépTKM  KyO0a W MapajuieNenuinena.
MopeaupoBath Ky0 U napaienenunes U3 OymMaru U mpouux
MaTepuasoB, 1o oOpasiy.

Haxoauth wu3MepeHUusi, BBIYMCJIATH IJIONIAb MOBEPXHOCTH;
00bEM Ky0a, MPSAMOYTOJBLHOTO IMapajliesienuIie;a ¢ Oopoi Ha
QITOPUTM Y4eOHBIX JCHCTBHIA, HCCIe10BATH 3aBHCHMOCTb
00b€Ma Kyba OT JIJTMHBI ero pedpa.

Ha6uonath W NPOBOAUTH AHAJOTHH MEXIY TOHITHIMHA
IO 1 ¥ 00BEMA, TIEPUMETPA | TIIOIIAIN TOBEPXHOCTH.
Pacno3naBaTh WCTHHHBIE W JIOXKHBIE BBICKA3bIBAaHHUA O
MHOTOTpaHHHKAX, NMPUBOAUTH NPUMEPbI U KOHTPIPUMEPHL
PemaTe 3a1aum 13 peanbHOM KU3HU.

IloBTOpEHUE
1 0000111eHHE
(10 4

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 5 Kiacca,
000011eHE 3HAHUH.

BoruucasTh 3HaUCHUS BEIPAKECHHM, COIEPKAINX HATYPATbHBIC
yuciaa, OOBIKHOBEHHBIE W JECATUYHBIC JpOOW, BBHITIONHATH
npeoOpa3oBaHMs YMCeN MPU HEOOXOIMMOCTH C HaIPaBJISIOMICH
MTOMOIIKIO.

BpiOupars  cnmocod CpaBHEHUS  YMCEN, BBIYUCIICHUH,
NPUMEHAITh CBOMCTBA apu(METHUECKUX JIEUCTBHH 1A
paloHaIN3auU BBIYUCICHUH.

OcylecTBJASTH CAMOKOHTPOJIb BBITIOJHSAEMBIX JACHCTBUN M
CaMOTIPOBEPKY pe3yibTaTa BHIYUCICHUI.

Pemars mnpocreiimme 3amayM U3 peajbHOM  KHU3HHU,
NPUMEHSATh MaTeMaTU4YeCKue 3HAHUSA Ui pelIeHUs 3a7a4 U3
JIPYTUX Y4EOHBIX MPEAMETOB.

Pemars mnpocreiiiime 3agaum
CPaBHHUBATH  CHOCOOBI  pELICHUS
PalMOHAJILHBIH CIOCO0.

cnocodamu,
BbIOUPATDH

Pa3HbIMHU
3a/1a4H,

6 xiaacc (He menee 170 u)
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Ha3zpanue
pasaeJia (TemMbl)
Kypca (4uciao

OcHoBHoOe coaepkaHue

OcHOBHBIE BHUAbI 1€ATCJIbHOCTH Oﬁy‘lalOlIII/IXCH

4acoB)
HarypajbHbie ApupmeTrueckie IeicTBUS ¢ MHOTO3HAYHBIMH HATYPAIbHBIMY | BLINOJIHATL apudMeTHUYecKHe JeiCTBHSA C MHOTO3HAYHBIMH
ymucaa yuciaMu. UucioBble  BBIPRXKEHHUS, TOPSIOK  JIEHCTBUH, |HATYpadbHBIMH YWCIAMH, HAXOAUTH 3HAYEHHUS] YHCIOBBIX
(30 9) HCIIOJb30BaHuEe CKOOOK. OKpyTrieHue HATypaIbHBIX YHCEIL. BBIpOXEHUI CO CKOOKaMH U 0€3 CKOOOK; BHIYUCIATH 3HAYEHUSA

Jlenutenu U KpaTHBIE YUCTA; HAUOOAbWUL 0OWULL Oeumensd u

HaumeHbvuiee 0611/;66 KpamHoe.

Paznoxxenne uymcima Ha TPOCTHIE MHOXHTENU. JlemuMocTh

CYMMBI U IPOU3BEAEHUS. JleIeHre C 0CTaTKOM.
Pemrenye TeKCTOBBIX 3a7ad.

BBIPAYKEHUH, CO/IepIKALUX CTEIICHH.

BbINOJHATL NPUKHAKY M OLEHKY 3HAUCHUH YHCIOBBIX
BBIPQ)XCHUH, IPUMEHATHb NPUEMBI IPOBEPKH PE3YIIBTATA.
Hcnonb30BaTh MpH  BBIYUCICHUAX IepeMecTHTe/]bHOe H
coyerarejibHOe CBOWMCTBA CJIOKEHHSI M  YMHOXKEHHS,
pacnpedenumenbHoe CEOUCHEO YMHONCEHUA OMHOCUMENbHO
C0JiceHus, CBOMCTBA apuPMeTHYECKUX 1eiiCTBHIA.
HccaenoBare  4UCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJAUTH
YHCIIOBBIE SKCIIEPUMEHTBI.

®opMyIMpOBaTh ONpeldeaeHUs] JCIUTENs] U KpaTHOro,
HanOOJBIIETO OOIEero AeluTelss W HaWMEHBIIEro OOIIero
KpPaTHOTO, MPOCTOr0 M COCTABHOTO YHCEI; UCMOJb30BaTh 3TH
HOHATUS IPH pelIeHUH 3a1a4 (Ipyu HEOOXOJMMOCTH € ONOPOH Ha
QJITOPUTM IIPABUIIA).

IIpuMeHATh aJNrOPUTMBbI BBIYMCIIEHUS HAuOOJIBIIEro OOIIEro
JIeTUTeNs] U HaMMEHbLIEro OOLIero KpaTHOro JBYX YHCel,
ITOPUTM PA3JIOKEHHSI YUCIa Ha IPOCThIE MHOMXKHUTEIH.
HccaenoBarh cBOiicTBAa JEIMMOCTH CYMMBbI U IPOU3BEICHUS
YHCell ¢ ONOPON Ha BOIPOCHBIH IIIaH.

IIpuBoAuTs mnpUMepbI YHCE] C 33aJaHHBIMM CBOICTBaMH,
PaCNO3HABATH BEPHbIC M HEBEPHBbIE YTBEP)KJICHUS O CBOMCTBAaX
qlcell, ONPOBePraTb HEBEPHBIE YTBEPKIACHUS C IOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaremMaTH4ecKHe  NPeNJIOKeHHS]  C
MOMOIIBIO CBSI30K «H», KUJIN», «ECIH. .., TO...» [0 00pas3iy.
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Pemiate TEKCTOBBIE 3a/1a4¥, BKIIFOYAIOIINE TOHATUS JEIUMOCTH,
apu(METHUECKUM CIIOCOOOM, HCIIOJB30BaTh Iepedop Bcex
BO3MOJKHBIX BAPHAHTOB C OTIOPOM Ha BOIPOCHBIN ILUIAH.
MogaeanpoBaTh XOJ PEIICHUS 33Ja4d C IOMOILIBIO PHUCYHKA,
CXEMBI, TaOIUIIBL.

[TpuBouTh, pa3Ouparb, OLEHUBATh Pa3jIUYHbIe PpelIeHus,
3allUCH  PElIeHUH TEKCTOBBIX 3aJa4 C HalpaBJLIOLICH
MTOMOIIBIO.

Kputrnueckn oneHMBaTh NMOJYYEHHBIN pe3yabTar, HAXOAMTh
OIINOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSAs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasgnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

Ilepnenoukynapuvle npsawvie. Ilapannenvnvie npsmvle.

Paccrosaune Mexay 1Byms TOUKaMH, OT TOYKH A0 NPSAMOU,

JUIMHA ITyTU Ha KBAJPAaTHOM CETKe.
IIpumepol npsimvix 8 npocmpancmee.

Pacno3HaBaTh Ha 4epTekax, PUCYHKax Cclydyad B3alMMHOIO
PacIMoJIOKEHUs ABYX MPSAMBIX.

HN300paxarb ¢ 1NOMOWIBI0 YEPTEKHBIX HMHCTPYMEHTOB
KJIeTyaTol Oymare [Be IepeceKaloluecss MpsMble, B
napajelbHble MpsMbIE, CTPOUTH MPSIMYIO, NEPIEHIUKYIIPHYIO
JTAHHOM.

IIpuBoanTH NpHUMepbI HapaIeIbHOCTH u
HEPHEHAUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3sHaBaTh B MHOIOYrojbHHMKAaxX HEpPHEHAUKYISPHbIE U
napajujelbHble  cTopoHbl. M300pakaTh MHOTOYTOJIBHUKH C
napajelbHbIMU, IEPHEHIUKYISIPHBIMUA CTOPOHAMH 110 00pasiLy.
Haxoauth paccTosiHHEe MEXIy IBYMsI TOYKAaMH, OT TOYKH JO
OpsAMO#, JIMHY NYTM Ha KBaJpaTHOM CeTKe, B TOM YHUCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoou
(32 4)

OObIKHOBEHHAss  JApoOb, OCHOBHOE€  CBOMCTBO

cokpaitenue ipooeit. CpaBHEHHE U YIOPSI0UUBaHUE JpOOei.

I[CCHTI/I‘{HLIG ,Z[pO6I/I U METpHUYECKad CUCTEMaAa MCP.

npobw,

Apugpmernueckne  AEHCTBUS ¢ OOBIKHOBEHHBIMHU

JACCATUYHBIMHA ,Z[pO6$IMI/I.

u

CpaBHUBATH U YNOPSIAOUMBATH JpOoOH, BHIOUPATH CHOCOD
CpaBHEHUs Ipooei.

IIpencraBiasith JAecATUYHBIE JIpOOM B BHJIE OOBIKHOBEHHBIX
npo0eit 1 OOBIKHOBEHHBbIE B BHUJE JECCATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHbIE TPeICTABJIEHUs] IPOOHBIX YHCEN MPH UX
CpPaBHEHHH, TMPU BBIYUCICHUSAX (TIPU HEOOXOAUMOCTH C
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OtHomenue. Jlenenne B TaHHOM OTHOUIEHUH. Macwumao,
MIPOTIOPITHSL.

[Tonarue mponenta. BoluucieHue mpoiueHTa OT BEITUYUHBI U
BEJIMYUHBI IO €€ MPOLICHTY.

Pemienne TekCTOBBIX 3aja4, COJIEPKALIUX APOOU U MPOLIECHTHI.
[IpakTnueckas padota «OTHOIIEHUE JJTUHBI OKPY>)KHOCTH K €€
IUaMETPY».

HaIPaBJIAIOLIEH IOMOIIBIO).

Hcnoab30BaTh AECATHYHBIE JApOOM TpU NpeoOpa3oBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BoinoHATL apupmeTnyeckme 1eicTBUS ¢ OOIKHOBEHHBIMU U
JIECATUYHBIMU JPOOSMHU.

Berunciaarno 3HAYCHUS BBIPAKECHU, COJZIEpXKAIIMNX
OOBIKHOBEHHBIE U JCCATHYHBICE  APOOHW,  BBIMIOJHSITH
npeoOpazoBaHus JApoOei, BbLIOUPATh CHOCO0, NPUMEHATH
cBolicTBa apuMeTUUECKHX ACUCTBUN MJIsi palMOHATU3AINH
BBIYHCIICHUH.

CocTaBJiSITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOLIECHHE
BEJIMYMH, JICJIUTH BEJIMYMHY B TAHHOM OTHOIIICHHH.

HaxoauTh JIKCHEPUMEHTAJBHBIM NYTEM OTHOIICHHE JJIUHBI
OKpY)KHOCTH K €€ gauamerpy (Ipu HEoOXOJUMOCTH C
HaIPaBJISAIONIECH TOMOIIIBIO).

Haxoauth Macmtal miaHa, KapThl M BBIYUCHSTH PACCTOSHUS,
UCITIOJIB3YsI MacIITad ¢ OMOPOH Ha aITOPUTM y4eOHBIX IEHCTBHIA.
OOBSICHATD, YTO TAKOE MPOIICHT, YIIOTPEOISATH 000POTHI PEUH CO
CJIIOBOM «IIPOLEHT». BbIpamaTh MpoLEHTHI B Ipo0sSX U ApoOH B
MPOLIEHTAaX, OTHOIIICHUE IBYX BEJIMYHMH B MPOLICHTAX.
BbIuncasATh MPOLEHT OT YKCIIA U YUCIIO 10 €ro MPOLEHTY.
OxpyrasTh qpodu U NPOLEHTHI, HAXOAUTh TPUOIMKEHUS YHCeT
IpU HEOOXOIMMOCTH € UCTOJIb30BAaHUEM BU3YaIIbHOU OTIOPBHI.
Pematy 3agayM  Ha YacTH, TMPOLEHTHI, MPOMOPIUHU, HA
HaxoXJieHue Apoou (IPOIEeHTa) OT BETUYUHBI U BETUYHUHBI 10 €€
npobu (MpoLeHTy), ApoOu (MpoIeHTa), KOTOPBIM COCTaBIISIET
olHa BenmuuuHa OT aApyroil. IlpuBoauTh, pa3éupars,
OlLleHMBATDH PA3JIUYHBIC PEIICHUS, 3alUCU PEIICHUN TEKCTOBBIX
3a/1a4 MpH HEOOXOAUMOCTH C HAIPABJISIONIEH TTOMOIIIBIO.
H3Baexkars wuHpopMauuMo #w3 TabIUMIl ©W  JAMArPaMM,
WHTEPIPETUPOBATH TaOIUYHbIC JTaHHBIE, OTpeNEeNATh
HauOoJIbIlIee U HAMMEHBIIIEE U3 MPEACTABICHHBIX TaHHBIX.
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Harasagnas
reoMeTpusi.
Cummerpus
(6 9)

Ocesas Cummempus. lleHmpa/sza;z CUMMemPUZL.

Ilocmpoenue cummempuunvlx gueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha yepTekax U M300paKEHUSIX, H300paxKaTh OT
PYKH, CTPOUTH C IMOMOINBIO MHCTPYMEHTOB (GHUTYpy (OTpe3oK,
JIOMaHyl0, TPEYroJIbHUK, MPSIMOYIOJbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPAMOM, TOYKH C
HaIIPaBJIAOIIEH TOMOILBIO.

HaxoanTh npuMepbl CUMMETPUU B OKPYXKAIOLIEM MUPE.
MopenupoBarb 13 Oymaru JBe QUIypbl, CHMMETPUYHbIE
OTHOCUTEJIBHO NPSIMOW; KOHCTPYHPOBATh T'€OMETPUUYECKUE
KOH(UTYpalluy, UCHIOJIb3YsI CBOMCTBO CHUMMETPHH, B TOM YHUCIIE C
MOMOIUIBIO IIUPPOBBIX PECYPCOB C ONMOPOI Ha aITOPUTM YyUeOHBIX
JIEACTBHM.

Bripaxkenus
¢ OykBamMu
(6 1)

[TpumeHeHwe OyKB IS 3aIFCH MAaTEMaTHYCCKUX BBIPAKESHUN U
MPEIUIOKEHUN.  ByKeenHble — 8blpajiceHuss U HUCLOBblE
NOOCMAaHOBKU.

BykBeHHBIC paBeHCTBA, HAX0XKJICHHE HEU3BECTHOTO KOMITOHEHTA.
DOopMYJIBI.

HUcnosab30BaTh OYKBBI sl 0003HAUYCHHS] YUCEN, TIPHU 3aIHCH
MaTeMaTHUYeCKUX  yTBEPXKIEHUW, COCTaBIATH  OyKBEHHBIC
BBIPAKEHUS 10 YCIOBUIO 3aJ1a4U.

HccaenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
WCITOJIh30BaTh OYKBBI JJI UX 3aIHCH.

BopruuciasaTh 4ucioBoe 3HaueHUE OYKBEHHOTO BBIPAKEHUS TPH
3aJIaHHBIX 3HAYCHHUSAX OYKB C OMOPOM HAa aJrOPUTM YUEOHBIX
NEUCTBUI.

3anuceIBaTh dhopmy.ini: nepumMeTpa H IUIOIIA A
NPSMOYTOJIbHUKA, KBaJpara; JUIMHBI OKPY)KHOCTH, IUIOIIAAN
Kpyra; BINOJIHATH BIYMCJIEHHUS 110 ATUM (HOpMyIIaMm.
CocraBiasitb (opMyJibl, BBIPAKAIOMINE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHUE; 1I€HA, KOJUYECTBO,
CTOUMOCTh; TPOU3BOAMTEIILHOCTh, BpeMs, O00BEM paboThI;
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (GopMysam.

HaxoauTh  HEW3BECTHBIW  KOMIIOHGHT  apU(PMETHYECKOTO
JEUCTBUS.

Harasinnas
reoMeTpus.
Durypsl

YeTpIpEXYroJIbHUK, IIPUMEDPBHI YETBIPEXYTOJILHUKOB.
[IpsMoOyronpHuK, KBaapaT: CBOWCTBA  CTOPOH,  YIJIOB,
JIUaroHaneu.

MN300pakaTh Ha HEIMHOBAaHHOM W KieT4ato Oymare c
UCIIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKYU C 3aJaHHBIMA CBOMCTBAMMU: C
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Ha MJI0OCKOCTHU
(14 1)

N3mepenue yriios. Buabl TpeyrojabHUKOB.

[lepumerp MHoroyrospHuka. llinomans

¢urypsr. OopmyIsl

nepuMeTrpa U IUIOIIAau mpsMoyroibHuka. [Ipubmmkénnoe

M3MEpeHue TIomaay Guryp.

Ipakxmuueckas paboma «Ilnowaov kpya».

napajuleJbHbIMY, NEPIEHIUKYISPHBIMU, PAaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIAMU W JAp., PaBHOOEIPEHHBIH TPEYroJIbHUK.
IIpensarars 1 06CyK1aTh cOCO0bI, AJTOPUTMBbI TIOCTPOCHHUS.
HccnenoBarb,  uCHONB3Yys  SKCIEPUMEHT,  HaOJIIOACHUE,
MOJEIUPOBAaHUE, CBOMCTBA  IPSAMOYIOJbHUKA,  KBaJpara,
pa3buBaTh Ha TPEYTOJIBLHUKH C OMOPOM HA BOTIPOCHBIH TIaH.
O00CHOBBIBATb, ONPOBEPraTb C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPXKACHUS O NPSAMOYTOJbHUKE, KBaJpare, Pacno3HaBaTh
BEpHbBIEC U HEBEPHBIE YTBEPKICHMUSL.

HN3mepsATh M CTPOUTH C NTOMOUIBIO TPAHCIIOPTUPA YTJIbI, B TOM
YHClie B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl, PAclO3HABATh
OCTpBbI€, IPSAMbIE, TYIbIE, PAa3BEPHYTHIE YIIIbI.

Pacno3naBath, H300paxaTh OCTPOYIOJIBHBIN, IPAMOYTOJIBHBIMH,
TYHOYTOJIBHBIN, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEyroibHUKH (TIpH  HEOOXOJAMMOCTH C  HCIOJB30BAaHUEM
BHU3yaJIbHOW OTIOPHI).

BeruucasTe epuMeTp MHOT'OYTOJIbHUKA, IJI0IIAb
MHOTOYTOJIbHUKA pa30HeHreM Ha MPsIMOYrOJIbHUKU, HAa PaBHbIE
Gurypsl, UCMOJIb30BaTh METPUUECKUE €AMHUIIBI U3MEPEHUS
JUIMHBI ¥ TJIOLIA/IA C OTIOPOM Ha aJrOpUTM yueOHBIX JICHCTBUI.
HUcnonb3oBaTh NPUOJIMKEHHOE M3MeEPEHHe JIJIMH U TUIOMIAIeH
Ha KIeT4aroil Oymare, npuOIMKEHHOE U3MEPEHUE IJTUHBI
OKPYXHOCTH, TUIOLIaJAH Kpyra.

IToaoxkuTEIBLHBIE H
OTpUIIATE/IbHbIE
YHucJaIa

(40 u)

Lensie qycIia. Mooyns yucua,

ceomempudecKka

urnmepnpemayus MO())/JZ}Z. YHucnosvie NPpOMENCYMKU.

ITonoxurensHple U OTpHULATCIbHbIC

quciaa. CpaBHeHI/Ie

TOJIOKUTCIIBHBIX U OTPUHATCIBbHBIX YHCCII. ApI/I(I)MeTI/I‘{eCKI/IC
JIENCTBUS C TOJOXKUTEIBPHBIMU U OTpUIATCIIbHBIMU YHCJIaMU.

Penienne TeKCTOBBIX 3a7a4.

I[IpuBoaAUTH NPUMEPBI HCIOJIB30BAHUS B PEATbHON KU3HU
HOJIOXKUTEIBHBIX U OTPUIATEIbHBIX YHCEL.

M306paxkaTh nenble Yncia, MOJIO0KUTEIbHBIE U OTPUIIATEIIEHBIC
YHCIIa TOYKaMH Ha YHUCIOBOH MPSIMOH, HCIOJIB30BATH YHCIIOBYIO
OPSAMYIO JUIsl CPABHEHUS YHCEIL.

IIpuMeHsiTH NpaBWJIAa CpPAaBHEHHSA, YNOPAJ0YMBATH IleJble
qUCIIA; HAXO0OUNb MOOYIb YUCIA.

®opMy/JIHPOBATH MPABUJIA BEIUUCIICHUS C MOJOKUTEIBHBIMU U
OTPHUILIATEIbHBIMUA YUCIIAaMH, HAXOAMTh 3HAYEHUs YHCIIOBBIX
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BBIPAKCHU, CoJIepKaIux EUCTBUS
C IOJIOKUTEIBHBIMM U  OTPULIATEIIBHBIMU  YHMCIAMHU  IIPH
HE0OXO0IMMOCTH C OTIOPOH Ha aJIrOPUTM IIpaBHIIA.
IlpuMeHATs CBOMCTBA CIIOKEHUS M yYMHOYKCHUS
npeoOpa3oBaHusl CYMM U MPOU3BEICHUM.

JJIA

IIpencraBienue [IpsmoyronpHast cucreMa  KOOpPAMHAT HA  IUIOCKOCTU. |OOBSICHATHL W HJIIOCTPUPOBATH MOHSTHE MPSMOYTOJIBHOU
JAAHHBIX KoopauHaTsl TOUKH Ha MIIOCKOCTH, abciucca U opJrHaTa. CUCTEMBl ~ KOOpJAMHAT  Ha  IJIOCKOCTH,  HCIIOJIb30BaTh
(6 4) CronGuaThbie 1 KPYroBble HarpPaMMBL. TEPMHUHOJIOTHIO; CTPOMTH HA KOOPAMHATHOM MIIOCKOCTH TOYKU U
[IpaxTnueckas padota «IlocTpoenue nuarpamMmy. urypsr 1Mo 3ajaHHBIM KOOPAMHATAM, HAXOJMTEH KOOPIMHATEHI
Pemenne  TEKCTOBBIX  3a4ad,  COJAEpXalIMX  JaHHBIE, | TOUCK.
MpeACTaBICHHBIC B TAOIUIIAX U HA TUArpaMMax. YuraTte CTOJI0YATHIC H KpYyroBbIC Anarpammal;
HHTEPNPETHPOBATH JJAHHBIC, CTPOMTH CTOJIOYATHIE AT PAMMBI.
HUcnosab30BaTh MHPOPMAIMIO, TIPEICTABICHHYIO B Ta0JIHIAX,
Ha JuarpamMmax JUisi peuieHus TEeKCTOBBIX 3a/lad M 3agad H3
peaIbHOM KU3HHU.
Harnsanas IIpsimoyzonvuelii napannenenuned, kKyo, npusma, nupamuoda,| Pacmo3HaBaTh Ha 4epTeKaX, pUCYHKaX, OMMCHIBATH MUPAMU]TY,
reoMeTpus. KOHyc, — yuaunop, wap u  cgepa.  Hzobpadicenue|npu3mMy, UWIMHADP, KOHYC, IIap, H300paxaTh HX OT PYyKH,
®urypsl npOCMPAHCMEEHHbIX Queyp. Ipumepur Ppaseepmoxk | MoieJIMpoBaTh U3 OyMmaru, IUIACTWIIMHA, TPOBOJIOKA U JIp. C
B IPOCTPAHCTBE MHO202PAHHUKOS, YUIUHOPA U KOHYCA. Hanpasisomed nomousio. IIpuBoANT, NMpUMeEpPbl 00BEKTOB
9 9) Ipaxmuyeckas paboma «Co30anie Modeneri | OKPYKAIOIIEr0 MUPa, UMEIOIUX (POPMbI HA3BAHHBIX TEI.

NPOCMPAHCMBEHHBIX Yucypy.
Ilousamue o06véma, eounuyvt usmepenuss o06véma. OOBEM
NpPAMOY20/IbHO20 napaiieienuneod, Kyoa, popmynst 00véma.

Hcnonb3oBaTh TEPMHHOJIOTUIO: BEpIIMHA, pPedpo,
OCHOBaHUE, BBICOTA, PaInyC U JUAMETP, pa3BEPTKa.
H3yuarh, UCMONb3ys KCIEPUMEHT, HAOIIOJECHUE, U3MEpPEHHE,
MOJETTUPOBAaHUE, B TOM YHUCJIE€ KOMIBIOTEPHOE, U ONMHUCHIBATH
CBOIICTBA Ha3BaHHBIX Tell, BHISABJSATH CXOJACTBA U Pa3IHYUsL:
MEXy MUPaAMHUI0N M IPU3MON; MEXTY HUIMHIPOM, KOHYCOM U
1apOM.

Pacno3naBaTh pa3BEPTKHU MapajuieNenunena, Kybda, MPU3MBI,
MUPaMHJIBI, KOHYCA, [IHIMHPA; KOHCTPYHPOBAThH JaHHBIC Tela
U3 pa3BEPTOK, CO3[aBaTb KX MOJIEIM C HaINpaBISAIOIIEH
MIOMOLIBIO.

rpaHb,
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Co3naBaTh MoOJeIH MPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TJIACTUIIMHA | JIP.) C OTIOPOM HA aJTOPUTM YUEOHBIX
JICACTBUM.

HU3mepsaTs Ha Moaeasix: UIMHBI pEOEpP MHOTOIPAHHUKOB,
JuaMeTp Iiapa.

Beruuciaare mno  ¢opmyaam: 00bEM  NPSAMOYrOJIBHOTO
napajuiesenuneaa, Kyba; HMCIOIb30BaTh CAMHHIBI H3MEPEHUS
00b€Ma; BBIYMCJAATH OOBEMBI TEJ, COCTABJICHHBIX W3 KyOOB,
napajuieJIenuIe/0B; pemarhb 3aJa4i C peaJbHbBIMU JaHHBIMH C
OTIOPO# Ha CTIIPABOYHYIO HH(OMAIIHIO.

IToBTOpEHHUE,
00001IeHHE,
CHCTEeMATHU3ALUSA

(20 u)

[ToBTOpEHNE OCHOBHBIX TOHSATHH W METOJOB KypCcoB 5 u 6

KJIacCOB, 0000IIEHNE U CUCTEMATH3aIUs 3HAHUHN.

BoIuucasaTh 3HaUCHUS BRIPAKECHUH, COIepKAIINX HATypaTbHBIE,
1eiable,  TOJIOKUTENbHBIE W OTPHIATENIbHBIE  YHUCIIA,
OOBIKHOBEHHBIE W JIECATUYHBIE  JIpoOU,  BBHITIOJIHSTH
npeoOpa3oBaHUs YMCEN U BBIPAKEHUH MPU HEOOXOJAUMOCTH C
HaIMPAaBJISAIONIEH TOMOIIBIO.

Bpi0uparthb crocod cpaBHEHUs YUCET, BBIYUCICHUN, IPUMEHATH
cBoOlicTBa apu(MEeTHUECKUX JACUCTBUN I paroHAIA3AIUN
BBIYHCIICHUH.

Pemars npocreiimue 3aa4u U3 peajibHON )KU3HU, IPUMEHATH
MaTeMaTHYeCcKUue 3HAHUSl U1 pelIeHus 3a7ady M3 JAPYrux
PEIMETOB.

Pemars npocreiiiume 3a1a4mM pa3HbIMH CIIOCO0AMM.
OcymecTBJAATh CAMOKOHTPOJIb BBINOJHAEMbBIX JEHCTBUM U
CaMOTIPOBEPKY pe3y/IbTaTa BHIYUCICHUI.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OAAM OBYYEHMUA)

58




7 kaacce (ae meree 102 )

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4uciao

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH oﬁyqaloumxm

4acoB)
Yucaam [ToHsiTHE palMOHATILHOTO YHCIA. CucreMaTH3MPOBATH M 000ralIaTh 3HAHUSA 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. ApubdmMernueckue JEHCTBUSI ¢ pallUOHATLHBIMH YUCTIAMHU. U JIECATUYIHBIX APOOSX.
PanmnonajnHbIe CpaBHeHMe, YIOPSIIOYNBAHNUE PAITMOHAIBHBIX YHCET. CpaBHHUBATBH M YNOPSIA0YMBATH APOOM, 1IpeoOpa3oBbIBas MpU
qyucaa CreneHb ¢ HaTypalbHBIM MTOKA3aTeIIeM. HEOOXOJAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne ocHOBHBIX 3a7jad Ha ApoOU, IPOLEHTHI U3 PEaIbHOM | OOBIKHOBEHHBIE B JICCATHYHBIC, B YACTHOCTH B OCCKOHCUHYIO

IIPAKTUKH.

[Ipu3Hakn  eTUMOCTH,  Pa3JIOKEHMS
HaTypaJbHBIX YHUCCII.

PeanbHubie 3aBHCUMOCTH. [Ipamas
MIPOMOPLIMOHAIBHOCTH.

Ha MHOXUTEIIN

u oOparHas

JECSITUUHYIO APOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BBIYHMCJICHUSA 3HAYEHUI APOOHBIX BbIPAKEHUH, COACPKAIIUX
OOBIKHOBEHHBIE U  JIECSATUYHbIE JApOOM: 3aMEHATb IpHU
HEOOXOAUMOCTH  JIECATUYHYIO  Jp0Ob  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BhIpaXeHUE K (Gopme,
HanOosiee ymoOHOW ISl  BBIYMCIICHHWM, MpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHHUS HA YMHOXXEHHE M JIEJEHUE IECATUYHBIX
npoOelt K NeHCTBUAM C LENIBIMU YUCIIaMU (TIPH HEOOXOJUMOCTH €
HalpaBJISIONIEH TOMOIIBIO).

IIpuBoanTL 4HCJIOBbIe U OYKBeHHbIEe NPHMepPbl CTEHEHU C
HaTypaJbHbIM IOKa3aTesneM, OOBSACHSS 3HAYEHUS OCHOBAHUSA
CTENEHU U I0Ka3aTels CTENEeHU, HaXOJUTh 3HAUYEHUsS CTEHeHeH

Buja d’' (a — moGoe palMOHATBLHOE YHCIIO, 1 — HATYPalbHOE
YHCII0) C ONOPOH Ha CIIPaBOYHYIO MH(OpPMAIHIO.

[TonumaTh cMbICA 3anMCcH OOJBIIMX YHCET C INOMOUILIO

JAeCATHYHBIX Apodeii U creneHer unciaa 10, npUMEHATH UX B

peajbHbIX CHTyalusiX.

IIpuMeHATH NPU3HAKY AETMMOCTH, Pa3I0KEHUS HA MHOKUTENIN
HaTypaJIbHBIX YHCEIL.

Pemats npocreiimme 3a1a4M Ha YaCTH, IPOLIEHTHI, IPOTIOPLUH,
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Ha HAaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYUHBI U BETUYUHBI T10
e€ apobu (mporeHTy), Apodu (TIPOIEHTa), KOTOPBIA COCTABIISET
oflHa BenuuuHa oT aApyroil. IlpuBoauTsh, pa3éupars,
OLIEHMBATDH PA3JINYHBIC PEIICHHUS, 3allUCHU PEIIEHUH TEKCTOBBIX
3az1a4.

PacnozHaBaTh M 00BSICHATH, ONIUPASCh HA ONIPECIEHUS, IPSIMO
IPONOPLUOHAIIbHBIE u 00paTHO MPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX
PEIMETOB.

Pemare mpocreiirie NpakTHKO-OPHEHTHUPOBAHHbIC 3a1a4H
HA  aApoom, NPOLEHTHI, NpAMYI0 U o0paTHy10
NPONOPUHOHAIBLHOCTH, NPONOPLIMH.

AJiredpanueckue
BBIPaKeHH
(27 )

bykBenHbIe BelpaxkeHus. [lepemennsie. /JJomycTuMble 3HaUYEHN
nepeMeHHbIX. DopMyIibl.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBE/IEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.
MHorousneHsl. Cnoxenue, BBIYMTAaHUE, YMHOKEHHE
MHOroujaeHoB.  DopMynbl  COKpallEHHOIO  YMHOEHHSL.
Pa3noxxeHne MHOro4JI€HOB HA MHOKUTEIH.

OBaanerb Ha 0a30BOM YPOBHE anredpandecKou
TEPMHUHOJIOTUE U CHUMBOJIMKOW, NMPHMEHATH €€ B Mpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3alaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BHIYUCIECHUS IO (opMyIiam.
BbInoJHATHL 1peo0pa30BaHUs 1EJIOTO BBIPAXKEHHUSI B MHOTOWICH
MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.
BbINOJHATL yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAITh (OpMyJbl KBajpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPABOUYHYIO
uHpopMaIuio.

OcyliecTBIATH Pa3jI0KEHHE MHOTOWIEHOB HAa MHOXHUTEIU
myTéM BBIHECEHHSI 32 CKOOKH OOIIEro MHOXUTENs, IPUMEHEHHS
dbopMynbl  pa3HOCTH  KBaApaTtoB, (GOpMYyd COKpaIIEHHOTO
YMHO>KEHHS C OMOPOl Ha CIIPaBOYHYIO WH(OPMAILIUIO.
I[IpumensiTh mnpeoOpa3oBaHHE€ MHOTOWIECHOB [UIS PEIICHUS
pa3MYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHON NPAKTUKH.

3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTHS MATEMATHUKHU.
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YpaBHeHust
U HEPaBeHCTBA
(20 v)

VYpaBHenue, IIpaBUIIa npeoOpa3oBaHUs
PAaBHOCHUIIBHOCTb YPaBHEHUM.
JInneliHOE ypaBHEHHE C OJHOU ITEPEMEHHOMN

YpaBHEHHS,

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHEeHUN. Pemenne 3anau

C IOMOIIBIO YPaBHEHHUH.

Jlunetinoe ypasnenue ¢ 08YMs NEPEMEHHbLIMU U €20 2PAPUK.
Cucrema JIByX JIMHEWHBIX YpaBHEHUU C JABYMsI MIEPEMEHHBIMU.
Pemenne cucrem ypaBHeHUW CrocoOOM TOJACTAHOBKUA U

CIIOCOOOM CJIOKEHUSL.

PemaTe IMHEWHOE ypaBHEHHE C OJTHOM IIEPEMEHHOM, NIPUMEH A
NpaBHJIa [1IEPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCHIBHOMY
emy Oouee npoctoro Bujia. [IpoBepsiTh, SBISIETCS 1M KOHKPETHOE
YHUCJIO0 KOPHEM YPaBHEHHS.

IlopOupars mpuMepbl map 4YHCEN, SBISIOUIMXCSA PEIICHUEM
JIMHENHOI'O YPAaBHEHUS C ABYMsI [IEPEMEHHBIMMU.

Crpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUS C JIByMSl INEPEMEHHbIMU (IIpU HEOOXOIUMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM OMOpHI); MOJIb3YSACh TpapUKOM,
NPUBOAUTH MPUMeEPbI PEIICHHS YPaBHEHHUS.

HaxoauThs pelmieHue CUCTEMBI JBYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOIl Ha aITOPUTM YUeOHBIX JEHCTBHI.
CocTaBJiSITh U pemiaTh ypaBHEHHE WM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPIPETHUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1auyd TOJIYYCHHBI pe3yapTaT C ONOpOd Ha
BOIIPOCHBIN ILJIaH.

Koopaunartsi
u rpadpukm.
D yHKUUHA
(24 4)

Koopnunara Toukn Ha mpssMoi. YUCIOBBIE TPOMEXYTKH.
PaccTosinne Mexay IByMs TOUKaMHU KOOPJIUHATHOW MPSIMOM
[IpsimoyrospHas cucreMa KOOpAuHaT Ha TIOCKOCTU. [Ipumepnl
rpadukoB, 3anaHHbIX hopMynamu. UteHue rpagukoB peaabHbIX

3aBUCUMOCTEM.

[Tonsatue ¢ynkuuu. I'padux dyaxkumm. CBoiicTBa (GYHKITUH.

Jluneitnass  ¢ynkums. Iloctpoenue rpaduxa

¢byukuun. I'padux pynkuun y = kx + b.

JIMHEHHON

HN3o00paxkath Ha KOOPJMHATHOM NPAMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAUHATAM, Jy4H, OTPE3KH,
MHTEPBAJIbl; 3alMChIBATH UX HA aIreOpandeckoM s3bIKe.
OrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/AMHATaM; CTPOUTh TI'pa(UKHU HECIOXHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (QOopMyllaMH, B TOM YHUCJIE C HOMOLIbI LHU(POBBIX
1a00paTOPHIA.

IIpumensiTh, M3y4YaTh NpPeHMMYIIECTBA, HHTEPIPETHPOBATH
rpaguyeckuii cnoco0 NpeacTaBiIeHUs U aHaJIu3a pa3Ho0Opa3HOU
KU3HEHHOH HH(pOpMaIHH.

OcBauBaTh Ha 6a30BOM YpOBHE NOHATHE (YHKIMH, OBJIaICBATh
(GYHKIIMOHATBHON TEPMHHOJIOTHEH.

Pacno3naBarth juHelHy0 QyHKIMIO y = kX + b, ONHCHIBATH
e€ CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHUN KOAPPULIUEHTOB k U b
(mpu HEOOXOAMMOCTH C OIIOPOM HA AITOPUTM IPABUIIA).
Crpouthb rpadpukm nuHeHONW QyHKUNU, QYHKIUU Y = kx + b
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Hcnoab3oBaTh HH(PPOBHIE pecypehl IS TOCTPOSHUS I'padHKOB
(byHKIUI 1 U3ydeHHs] X CBOWCTB.

IIpuBOOUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIPOLIECCAX U SIBJICHUSX.

IToBTOpEHUE
H 00001eHHE
(6 v)

[ToBTOpEHNE OCHOBHBIX NMOHATHH M METOJNOB Kypca 7 Kiacca,

000011eHE 3HAHUH.

BbiOupaTrh, TNpPUMEHATH CHOCOOBI  CpPaBHEHUS  YUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
ypaBHEHUH TTPH HEOOXOTUMOCTH C HAMIPABIIAIOMICH MOMOTIIBIO.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCICHHH, MpeoOpa3oBaHuid,
MTOCTPOEHUM.

PemaTes npocreifme 3a1a4m U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3a4ad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiilnne TeKCTOBbIe 331a4d, CPABHUBATD,
BbIOUPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (e menee 102 u)

HazBauue
pasnaesa (TeMbl)
Kypca (4uci10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucna u KBanpatHslit kKopeHb u3 uucina. [lonamue 06 uppayuonanrornom | @opMyIMPOBaTh oNpeaesieHNe KBapaTHOTO KOPHS W3 YHCIIA,
BBIYHMCJICHHA. uucne. [lecamuunvie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apru(METHYECKOTo KBaJPaTHOTO KOPHS HpPU HEOOXOIUMOCTH C
KBaaparubie Heticmeumenvhule uucna. Cpaguenue oelicmeumenbHulxX yucesl. |BU3yalbHON OMOPOH.

KOPHHU

ApupmeTrueckuil KBaJpaTHbIN KOPEHb.

HpI/IMeHﬂTL onepanruio MU3BJICYCHHUA KBAJAPATHOI'O KOpPHA U3
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(159) YpaBHeHME BUJA X* = a. quciia, HCNOJIb3YS IIPU HEOOXOUMOCTH KAJIbKYJIATOP.
CaoiicTBa apu(METHIECKIX KBaJIpaTHBIX KOpHEU. (OneHMBaTh  KBaJpaTHbIE KOPHM LENbBIMU  YUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAKEHUH,  COJEPXKAIIMX |AECATUUHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHuUBaTL M YNOPSA0YMBATH  pAlMOHAIbHBIE U
MppalMOHAJIbHBIE YHCIIA, 3alIMCAHHbIE C TIOMOILBIO KBaJApPaTHBIX
KOpHEH Ipu HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOIIBIO.
HccnenoBary ypaBHEHHE 2 = a, HaxOOUTb TOYHBIE U
npuOIkE€HHbIE KOpHU ipu a > 0.
HccaenoBarb CBOMCTBA  KBAaJAPATHBIX KOpPHEH, IPOBOISA
YHCIIOBbIE 3KCIIEPUMEHTBHI C HCIOJIb30BAHUEM KaJbKYJIsATOpa
(KOMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodPa30BaAHUSA BbIPAKEHUI.
BeinmotHATL mpocTeiiline MpeodpasoBaHUsl  BBIPAKECHU,
CoZepKaluX KBaJpaTHbIE KOPHHU. BBIpakaTh IepeMEHHBIE U3
TeOMETPHYECKUX U Pu3nueckux (Hopmys Mpu HEOOXOIUMOCTH C
OIOPOI Ha MPABUJIO.
BoruncasaTh 3HaYeHHs BBIPAXKCHUMN, CONEPIKALIMX KBAaAPATHBIE
KOPHU, UCHOJIb3Ysl IPU HEOOXOIMMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XOA€ pEIIEHUS 3aJad  IEMEHTapHbIE
IpPEJCTABICHUS, CBA3aHHbIE C NPUOIMKEHHBIMU 3HAYEHUSMU
BEJIMYHH.
3HAKOMMTHCA C UICTOPUEH PA3BUTHS MAaTEeMATHKH.
Yucna u Crenens ¢ nensiM nokasareneMm. CTannapTHas 3anuch yuciaa. | PopMyJupoBaTh ONpeaeaeHHe CTEIIECHU C LIEJIbIM [T0Ka3aTeleM
BBIYHCJICHHSA. PazMepsl 00bEKTOB OKpYXKAIOLIEro MUpa (OT MEMEHTApHBIX | (IIPU HEOOXOIMMOCTH 110 BU3YaJIbHOM O1ope).
Crenennb YacTHUI] 0 KOCMHUYECKUX OOBEKTOB), JUIMTENBLHOCTh IpolieccoB | [IpeacTaBiasiTh 3anuch OOJIBIIMX U MAJIBIX YKCEN B CTAHIAPTHOM
C HeJIbIM B OKPY’KalOIlleM MHpE. Bujge. CpaBHHMBATBL unciaa M BEIUYMHBI, 3allUCaHHBIE C
NnoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJIBIM [T0OKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnoab3oBarh 3amMch 4YMCEd B CTaHAAPTHOM BHUIE UL

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JIUTEIBLHOCTH MPOIECCOB B
OKpYKaroIllleM MUDPE.
DopMyJIHPOBATh, 3aMUCLIBATL B CUMBOJINYECKOl dopme 1
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HWIIOCTPUPOBATL NIpUMEpaMHu CBOICTBA CTCIICHU C OCJIbIM

nokasareiaeM (IIpM  HEOOXOJAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHO OMOPBHI).
IIpumensiTe  cBolicTBa CTeNeHH Uil  [PeoOpa3OBaHUS

BBIPDQKCHUM, COACpKALIUX CTEINEHU C LEIbIM II0Ka3aTelleM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HH(popMauuu. BpINoJIHATH
JAeficTBMSl C YHUCJIAaMM, 3allMCAaHHBIMU B CTaHJIAPTHOM BUJE
(YMHO>X€HUe, JIeJIeHNEe, BO3BE/IEHUE B CTETICHb).

Aareopanuyeckne |KBanparHbeii TpéxwieH. Pasimoskenue kBaapaTHOro TpéxwieHa | Pacmo3naBaTh — KBaJpaTHBIM — TPEXWIEH,  YCTaHaBIMBATh

BbIpaKeHMUSI. Ha MHOUTEIH. BO3MOJKHOCTB €0 PasIOKEeHHS Ha MHOXKUTEIIH.

Ksaaparusbiii PackiaapiBaTh HAa MHOXKHMTEJIM KBAJpPaTHBIM TPEXWIEH C

TPEXUJIeH HEOTPHIIATEIILHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

(Sv) OTIOPO# Ha AITOPUTM TMPABUJIA.

Adaredopanuyeckue | AnreOpandeckas ApoOb. JlomycTUMbIe 3HaYEHUs IEPEMEHHBIX, | 3anuchIBaTh anreOpanveckue BeipakeHus. Haxoaurh o6macth

BbIpaKeHMS. BXOJALIUX B ainredpanyeckue BoipaxkeHus. OCHOBHOE CBOMCTBO | OTIpeAETICHUS pallMOHATIBHOTO BBIPAXKEHUS.

Adredopanyeckasi | anredpanueckoit 1poou. CokpaiieHnue qpooeil. BbINOJMHATH YMCIOBBIE IOJCTAHOBKYA W BBLIMMCJIATH 3HAUCHHC

Apoob Crnoxenue, BBIUYMTAHUE, YMHOKEHHUE u JieNieHre | ApoOu, B TOM YHCIIE C TOMOIIBIO0 KabKYIATOPA.

(15 9) anrebpanmveckux Jpobeil. I[IpeoOpazoBanue BbIpaxkeHUil, | POPMYJIHPOBATH OCHOBHOE CBOMCTBO alreOpanveckoi Jpoou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro s mpeoOpa3zoBaHus Apooeii.

BbInoJHATL JelcTBUSL C anreOpanvyeckuMu JApoOSIMH MpU
HEOOXOIUMOCTH C HampaBisomeld mnomouipio. Ilpumensars
npeoOpa3oBaHus BRIpAXKEHHUM Ui pelieHus 3ajad. BuipakaTb
nepemeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIUX OBITOBBIE CHUTyallUH) HpU HEOOXOJAUMOCTH C
HaIpaBJISOIIEH TOMOILIIO.

YpaBHeHnust KBanpatHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHHe. | Pacmo3HaBaTh KBaJIpaTHbBIC yPaBHEHUSI.

U HEPaBEHCTBA. Dopmyna KOpHER KBaApaTHOTO ypaBHEHUA. Teopema Buema. |3anuchiBaTh (OPMYJY KOpHEH KBaApaTHOTO YpaBHEHWS,

KBaaparubie Pemenne ypaBHeHmi, cBOIAIMXCS K KBagpaTHbIM. [IpocTeiimme | pemiath KBaJpaTHbie YPaBHEHUsI — TOJHBIE U HETOJHbIE (C

YPaBHeHHS JIPOOHO-PalMOHAIBHBIE YPABHEHUS. MCIIOJIb30BaHNEM CIPABOYHON MHGPOPMAITHIH).

(A5 v) Pemenne TEKCTOBBIX 3agady € MOMOINBIO KBajapaTHbIX |[IpoBoauTh  mpocTeiilime  MccaeI0BaHUsI  KBaJPaTHBIX
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YPaBHEHUH.

YpaBHEHUM.

Pematy ypaBHeHuUs, CBOJSIINECS K KBAJPAaTHBIM, C IIOMOLIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOil Ha AITOPUTM
IpaBuUIIa.

Habnrogate M aHaJIM3MpoOBaTh CBS3b MEXKIYy KOPHSIMU H
K03 puIMEeHTaMH KBaJPaTHOTO YpaBHEHHUS.

Ipumenamo meopemy Buema ons peuienus
3a0a4 (¢ ucnoab3o8anuem oopasya).

Pematp TekcTOBBIe 3agaum anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (DOPMYIHMPOBKU YCIOBHS 3aJaud K
anredpanvyecko MOAENU MyTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOOUMOCTH C  HallpaBJSIIOIIEd  MOMOIIbIO);  pelaTh
COCTAaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS anreOpsbl.

YpaBHeHus JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro Trpaduk,|Pacmo3HaBaTh JTUHCHHBIC YPABHCHHS C IBYMSI IIEPEMCHHBIMHU.
U HepaBeHCTBA. MIPUMEPBI pEUICHUS] YPABHEHHM B LEJIBIX YHCIIAX. Crpouthb rpaQuKu JHHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cuctem JByX JUHEHHBIX YpaBHEHUH C JBYMs|HCHOJb3ysl HU(ppPoBbIe pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi MEePeMECHHBIMU. [IpUMepbl pelIeHUS CHCTEM HEJIMHEHHBIX | OTIOPOM Ha aJrOpUTM Y4eOHBIX IEHCTBUI).
(13 ) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckas  ummepnpemayus  ypasHenus ¢  08yMs |ypaBHEHUSIM.
nepeMeHHbIMU U CUCEM YPAGHEHULL C 08V ML NePeMEHHbIMU. Pemiatp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemienne TeKCTOBBIX 3a7[a4 C MOMOIIBIO CUCTEM YPABHEHHIA. MIEPEMEHHBIMU TIOICTAHOBKOU U CJI0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJISIETCS IMHEHHBIM MPH HEOOXOTIUMOCTH C HaMpaBISIOLIEH
MTOMOIIKIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayur)  peuieHus
YpaeHerus C OSyM}Z NEePEMEHHbIMU U cUcCmem prl8H€Hl/llZ C aGyM}l
nepemeHHbiMU.
Pemiath TeKkcTOBBIE 32/1a4H aNTeOpPaUYECKUM CIIOCOOOM.
YpaBHenust UucnoBble HEPaBEHCTBA U UX CBOMCTBA. DopMyJIHPOBATH CBOliCcTBa YHUCIIOBBIX HEPaBEHCTB,

W HepaBeHCTBA.

HepaseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIe HepaBEHCTBA C

HUJUTIOCTPUPOBATH UX HaA KOOpIIHHB.THOfI Hp}IMOﬁ.

65




HepasencTBa OJIHOH mepeMeHHOW M ux pemieHue. CUCTEMbl JMHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a1ay.
(12 v) HEPABEHCTB C OJJHOU IIEPEMEHHON U UX pELIEHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW,
N300pakenue penieHns TMHEHHOT0 HEpaBEHCTBA M UX CHCTEM | M300pakaTh pelIeHNE HEPABEHCTBA HA YHCIIOBOU TPSMOIA.
Ha YUCJIOBOM IIPSAMOM. Pemath cuctembl JIMHEHHBIX HEPABEHCTB, U300paKaTh peIlIEHUE

CUCTEMBI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIMMOCTHU
C BU3YyaJIbHOM ONOPOIA.

DyHKIUH. [Tonste ¢ynkuuu. OO6nacTe ONpeneneHuss 1 MHOXKECTBO Hcnonb3oBarth  QYHKIHOHAIbHYIO  TEPMHHOJIOTHMI0O  H

OcHoOBHBIE 3HaueHni QyHkIuu. CriocoObl 3a1anust GyHKITH. CHMBOJIMKY.

MOHSATHS I'paduk pynkuuu. CpoiictBa QyHKIMH, UX OTOOpaxeHHe HA | BuIYMCIATHL 3HaYeHHst QYHKIUH, 3a1aHHBIX (hopMyliaMu (TIpu

Sy rpaduke. HEOOXOJMMOCTH HCIOJIb30BaTh KAJIBKYJISATOP); COCTABJISATH
TaldIMIbI 3HAYEeHUH QYyHKIUY.
Crpouth no Toukam rpapukmn GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIIMM Ha OCHOBE €€ Irpaduyeckoro
MPEACTABJICHUS] TPU  HEOOXOJUMOCTH C  HAaINPaBIISAIONICH
ITOMOIIBIO.
Hcnoab3oBath  (QYHKIUOHAJIbHYIO  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBare mnpuMepbl IpaduKoB, OTPaKAIOLUIMX peabHbIE
npoueccsl U sBieHusA. IlpuBOAMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 3aJaHHBIMHM CBOMCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE POIPAMMBbI JUJIsl TIOCTPOCHHUS
rpauKoB QYHKIHMHA U U3y4EHUS UX CBOICTB

DyHKIUH. Yrenne wu mnoctpoeHue rpapuxoB ¢yHkuuil. I[Ipumeps! | HaxoanTh ¢ momoupio rpaduka QyHKIMY 3HAYCHUE OJTHOU U3

Yucnosbie rpauKoB QYHKIHHA, OTPasKAOLINX pealIbHbIE IPOLIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO JIPYTrOil.

pyHkuun DyHKUIMH, ONUCBIBAIOLIME  MPSAMYIO u 00paTHyIO | B HECIOKHBIX CIydasx BbIpaxaTbh (popMyJioii 3aBHCHMOCTH

9 u) IPONOPLUHOHAIIBHBIE 3aBUCUMOCTH, UX rpaduku. I'unepbona.  |Mexay BeTHYHHAMH.

I'padux Gpyskuun y = x°.
Oyukuuu y = x%,y = 1,y = VJx,y =% 2paguueckoe

X
peulerue YpasHeHull U CUCmeMm YPasHeHu.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

Pacno3snaBatrs Buapl uzydaemblx (yHknuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KCHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpa¢ukoB (GyHKIMiA BUga: y = X%, y = x,
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y=+Vx y =k

X
Hcnoub30BaTh PYHKIHOHAJIBHO-TPaHUYECKUE
NPeACTABJICHHUSA [l PEIICHNS U UCCIICOBAHUS YPABHEHUN U
CHUCTEM YPaBHEHUH.
I[IpumensTe nUPPOBBIE pecypchl IS MOCTPOCHUS TpaduKoB

GyHKIMH.

IloBTOpEHUE
H 00001eHHE
(6 9)

[ToBTOpEHNE OCHOBHBIX TMOHATHH W METOJOB KypcoB 7 U 8

KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpuMeHATH cMOCOOBI CpaBHEHUS YHCEN, BBIYUCICHUH,
npeoOpa3oBaHUi BBIPAXKEHUM, PEIIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUiA,
MTOCTPOEHUN.

Pemate 3agaum M3 peajbHOH KM3HM, TIPUMEHSTH
MaT€MaTHYECKHe 3HaHWs JUIS peHIeHUs 3adad M3 JIPyrux
IIPEMETOB.

Pemars TekcTOBBIE 32/1a4U, CPAaBHUBATH, BHIOUPATH CIOCOOBI
peLIeHUs 3aJa4H.

9 kaacc (He meHee 102 u)

HazBauue
pasaesa (TeMbl)
Kypca (4Hc10

OcHOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucaa n PanyonanbHbele yucna, uppayuonanbuvie yucia, koneunvie u|Pa3BHBaTh NpeAcCTaBJIeHHMs O 4YHCIax: OT MHOYKECTBA
BBIYHC/ICHHSA. beckoHeuHbvle oecsimuyHble opobu. MHmnooicecmeéo | HaTypabHBIX YMCEN 1O MHOXKECTBA ACHCTBUTEIbHBIX YHCEI.
JlelicTBUTEeIbHBIE | Oelicmeumenvublx — uucen,  OelicmeumenvHvle yucia Kak | O3HAKOMHUTHCS c BO3MOXKHOCTBIO IIPEJICTABIICHUS

yucjia

beckoHeuHbvle decsimuunvle OpodU. B3aumno 0OHoO3HAYHOE

JIENCTBUTEIIFHOIO YHCIIa KaK OCCKOHEUHOM JECATUYHOMN I[pO6I/I,
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9 9) coomeemcmeue mexHcoy MHOHCECMBOM 0eUCMBUMENbHbIX YUcel | IPUMEHSITh  JCCATUYHBIC TPUONIKEHUS paIllMOHATBHBIX U
U MHOJHCECMBOM MOYEK KOOPOUHAMHOU NPAMOII. UPPALMOHATIBHBIX YUCEI.
CpasHenue  OeticmeumenvHblx — uucen,  apugmemuyeckue |3anucvieams, cpasnueamao u ynopsaoouueamao
oeticmeusl ¢ 0eucmeumenbHbIMU YUCIamu. delicmeumenvHble YUCa.
[Tpubmmk€HHOE 3HAUCHNE BETMYMHBI, TOYHOCTh NPUOIMKEHNUS. | BLINOJIHATL, coYeTass YCTHBIE M I[HUCBMEHHBIE IPUEMBI,
Oxpyrnenune umcen. Ilpukuaka U OLEHKAa pe3ylbTaToB |apu(MeTHYecKHe JeHCTBUS C PpaAlMOHAIBHBIMUA YHCIAMH,
BBIYUCIICHUH. HAXOJAUThb 3HAUCHUS CTETNEeHEH C IEeNbIMU TOoKa3aTeasiMUu U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
I[onyyuts mnpeacTaBjieHHe O 3HAYUMOCTH JIEHCTBHUTEIIBHBIX
YHUCeN B IPAKTUYECKOH JCSITEIIbHOCTH YEIOBEKa.
AHAIM3UPOBATHL M /1eJaTh BbIBOABI (I10CJIe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHUS IEHCTBUTEIHHOTO 4YHCIa
P PEIIeHUH 3a/1a4.
OKpyrisiTb JIEHCTBUTEIHHBIEC YKCIIA, BBINOJHATH NMPHKHIKY
pe3ynbTaTa  BBIYMCICHHM, OLEHKY 3HAYEHHH  YHCJIOBBIX
BBIPAKECHUIA.
3HAKOMUTHCS C HICTOPUEH Pa3BUTHA MATEeMATHKU.
YpaBHeHus JIuneliHoe ypaBHeHHUe. Penienne ypaBHEHN N, CBOIIIUXCS K OcBauBarh, 3allOMMHATL W NPHMEHATH TIpaduUecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTOoAbl MPHU PELICHUH ypaBHEHWIl, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBanpatHoe ypaBHeHue. PelieHue ypaBHEHHWH, CBOJISIIMXCS |(MpU HEOOXOOUMOCTH C ONOPOM HA alIrOpuUTM  Y4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIC YpaBHEHMUSI. necTBUiN).
nepeMeHHOI Ilpumepvl  pewienus ypasHenuti mpemveu u uemeépmoti | PacnozHaBaTh 1ebie U IpOOHBIE ypaBHEHHUSI.
(14 q) cmeneHetl pasznodiceHuem Ha MHONICUMENU. Pemiatp JiMHeliHble U KBaJApaTHble YPaBHEHUs, YPaBHCHMUS,
Pemenue npoGHO-paliOHANIBHBIX YPABHEHUH. CBOJSIIMECS K HHM, THpocTeiiue ApoOHO-palliOHANBHBIC
Pemmenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUSI.
IIpensiaratb BO3MOHBIE CIIOCOOBI pEIIeHHs] TEKCTOBBIX 3ajad,
o0cy:kI1aTb HMX M PpelaTh TEKCTOBbIE 33/laud  Pa3HBIMU
crioco0amu.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTUSI MAaTEMaTUKU
YpaBHenust JIuHeitHOe ypaBHEHUE C BYMS MIEPEMEHHBIMU U ero rpaduk. |OcBauBaTh M MPUMEHSATH IPUEMBI PEIIICHUS CHCTEMBI JBYX

1 HepaBeHCTBA.

Cucrema IByX TMHEHHBIX YpaBHEHUH C ABYMsI IEpEMEHHBIMH U

JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs ICPEMCHHBIMU U CUCTEMbI IBYX
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CucreMbl

e€ peuleHue. PenieHue cucTteM IBYyX YpaBHEHHM, OJTHO W3

YpPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISECTCS JIMHEHHBIM

YPaBHeHUil KOTOPBIX JIMHENHOE, a APYrO€ — BTOPOM CTEIICHMU. (o BU3yanbHOU omope).
(14 4) I'paduueckas mHTEpIIpETALIUS CHCTEMBI ypaBHEHUH ¢ 1ByMs | Mcmosb30BaTh (GYHKIIMOHAIBHO-TpaGUUSCKHE MPEACTABICHUS
[IEPEMEHHBIMHU. JUIS pellieHUsl M MCCJIeI0BAHUS YPAaBHEHUM U CUCTEM.
Pemenne TekcTOBBIX 3aJja4 aJIredpandeckum CriocoOoM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKum
CIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIUPOBKHU YCIOBUS
3a/1a4M K anredpandeckoil MoJenu MyTéM COCTABJIEHUS CUCTEMBI
YpPaBHEHUM; pelaTh COCTABICHHYI0 CHUCTEMY YpPaBHEHWIA;
HHTEPNPeTHPOBATHL PE3YJIbTAT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MaTEMaTHUKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anucbiBaTh, MOHUMATbh, WHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX PEIIECHUE. |HEPaBEHCTBA; UCIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucremMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEpeMeHHON U uX | BbImoaHsATh npeoOpa3oBaHMsl HEPABEHCTB, HCHOJb30BATH U
(16 v) peuieHue. npeoOpa3oBaHUsI CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBanpaTHble HEPaBEHCTBA U X PELIECHUE. Pacno3zHaBaTh IMHEHHBIE U KBAJpPAaTHBIC HEPABEHCTBA.
I'padmueckass  uHTepmpeTanusi HEpaBeHCTB U cucTeM |PemaTh  JMHCHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C JBYMs IEPEMEHHBIMH. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOINX KBAJAPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh ITOJIYy4CHHBIC PELICHMSL.
M300paxkaTh pelicHUEe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHUCJIOBOM INPSMOMW, 3alMChbIBAaTh pEIIEHUE C IIOMOILIBIO
CHUMBOJIOB.
PemiaThb KBajpaTHble HEPABEHCTBA, MCIOJIB3Ys IpapuuecKue
IIPEJICTaBICHMUS.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PEILICHUU
pa3IM4YHBIX 33Ja4, B TOM YHUCJIE€ IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKkuuu KBagpatnunas ¢ynkuus, eé rpagux u cpoiictBa. [lapaGona, |Pacmo3HaBaTh BUbI M3y4aeMbIX (YHKIUI; HILTIOCTPHPOBATH
(16 v) KOOPJMHATBI BEPIINHBI 1apaboIIbl, OCb CHMMETPUH N1apadoJIbl. |CXeMATHYECKH, O0BSCHATH PACIOJIOKECHUE Ha KOOPIMHATHOM

CrenenHble QYHKINUU C HATYPaTbHBIMH MTOKA3aTeIIMH 2 U 3, UX
rpaduku 1 cBOMCTBA.
I'paduku bynkumit: y = kx,y = kx + b,,y = ax®, y = ax’, y

=Vx,y =k
X

IUIOCKOCTH rpaukoB QyHKIMMA BUga: y = kx,y = kx + b,,y =

ax? y = ax’,

y =Xy = — B 3aBHCHMOCTH OT 3HaYeHUH KOA(PPHUIIMEHTOB;

ONHCHIBATh UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoANTH, mNpPUMepPbl KBAAPATHUYHBIX 3aBUCUMOCTEH U3
peabHOM JKU3HU, (PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJApaTHIHON
Gyskimu y = ax’ + bx + c¢ (Ipy HEOOXOMUMOCTH C
HAIPAaBJIAIONIEN TOMOIIIBIO).

Crpouth u n300pakaTh cxeMaTH4eCKH IT'papuKu KBaIPaTUYHbIX
(yHKIMH, 3a1aHHBIX QOPMYIaMH BHAA Yy = ax’,y = ax* + ¢,
=a(x + p), y = ax’> + bx + ¢ (Ipu HEOOXOAUMOCTH C
BHU3YyaJIbHOW OTIOPOHA).

AHAJIM3MPOBATH U IPUMEHATH CBOMCTBA U3YYECHHBIX QYHKUINN
JUIS UX TOCTPOEHMS, B TOM YHCIE C HOMOIIbIO IU(PPOBBHIX
pecypcoB.

YucaoBble
MmocJie0BaTEIbHOC
™

(A5 9)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHue TOCJIEeI0BATEILHOCTH PEKYyppeHTHOW (opmynolt u
dhopmyIoit n-ro uieHa.

ApubmMernueckas ¥ TeOMeTprudecKas mporpeccuu. @opMyisl n-
ro 4ujieHa apuMETHUYECKOW U TEOMETPHYECKOW IMPOTPECCH,
CYMMBI IIEPBBIX /1 YJIECHOB.

Uszobpasicenue unenos apughmemuyeckol u 2eomMempuyecKol
npozpeccuti mouKamu Ha KOOpOUHAMHOU NIIOCKOCU.
Jlunetinwiii u SKCNOHEHYUANbHbLL POCHI.

Cnooicnvie npoyenmai.

OcBauBaThb M NPUMEHSATH WHICKCHbIE 0003HAYCHUS, CTPOUTH
peuyeBble BbICKA3bIBAHUS C HCIOJIH30BAaHUEM TEPMHUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCIEI0BATENILHOCTH.

AHaau3upoBaTh GOpMYIly 1-TO YieHa MOCIeA0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCIIeZIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MIOCTPOCHUU

IIOCJIEZIOBATEIILHOCTH, €CJIM BBIIUCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBate  apudMeTHUYECKYl0 M TI'€OMETPHUYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ wucnojb30BaHMEM (OpPMya n-ro  uieHa
apu(MeTHUECKOM M TIeOMEeTpUYECKON Mporpeccuil, CcymMmbl
IEPBBIX /1 YICHOB C ONOPOH HA CIPaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjieHbl  NOCAE008AMENbHOCIU  MOYKAMU — HA
KoopduHamHod niockocmu.

PaccmaTpuBaTh NpUMeEpbI POLECCOB U ABJIEHUH U3 PEaIbHON
KU3HU, WUIIOCTPUPYIOLINE HU3MEHEHHEe B apu(pMeTHYeCKOn
IPOrPECCUH, B TEOMETPUIECKOM MIPOTrpeccuu; uzobpasicams
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coomeemcmeyiowue 3a6UCUMOCMU 2PaPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCJIEIOBATEIBHOCTSMU, B TOM 4YHUCJIE 33Ja4d M3 peaabHOMN
JKU3HM € UCHOJB30BaHUMEM  IUPPOBBIX  TEXHOJIOTHH
(27EKTPOHHBIX TaOIHLL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewamp 3a0auu na cnodcuvie npoyenmol, 8 MOM YuUcie 3a0ayu
U3 peanbHOU NPAKmMuKu (C UCNOIb308aHUEM KATLKYIAMOPA).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSA MaTEMaTUKH.

IMoBTOpEHHE,
00001IEeHME,
CucremMmaTrusanus

1

3HAHUM

(18 )

Yucjia W BBIYMCIEHHs (3alMCh, CpPaBHEHWE, NEWCTBUSA C
JNEWCTBUTENFHBIMU YHCIAMH, YWCIIOBAs TpsiMasi; MPOIEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIMKEHNE, OTICHKA;
pelIeHrne TEKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU S (mpeoOpa3zoBaHue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
DyHknun (MOCTPOCHHE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpaguvecKoe pereHne ypaBHECHHH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU: MHOXECTBO, IOJMHOXECTBO,
omepary HajJl MHOYKECTBAMH; HCIO0JIb30BaTh rpaduaeckoe
MIPE/ICTABJICHHE MHOYKECTB JJIsl ONTUCAHUS PEeaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3344 U3 APYTUX y4eOHBIX MPEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTHIO H OCHOBHBbIE JIeiicTBUS,
CBSI3aHHbIE C YMCJIAMM: HATYPAIbHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HATypaJbHbBIX YHCEJ, MPU3HAKU
JEIMMOCTH, 1IeJI0€ YKCJIO0, MOAYJb YUCia, OOBIKHOBEHHAs U
JecsiTuuHasl ApoOu, CTaHIAPTHBIN BUJA YHCIIa, apUPMETHUECKUN
KBaJpaTHbIN KOPEHb.
BbINoJHATH JeliCTBUS, CPABHUBATDH M YNIOPSA0YHBATH YUCIIA,
NPEJCTaBISITh YHUCIIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YyHClla; BBINOJHATHL HNPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUH.
Pemath TekcToBBIE 32/1a4M apU(PMETHUUECKUM CIIOCOOOM.
Pemiats npakTuyeckue 3a1a4u, CoJIep>Kallne MpoIeHTHI, JOJIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccTosiHMe, II€Ha — KOJUYECTBO — CTOMMOCTh, OO0BEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa3oupartpb peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{, HAXOAUThb pEIICHUE, MNPUMEHSS
MaTeMaTUYECKHUI anmnapar, HHTEePNPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHATHSIMM: CTEIEHb C IIEJIBIM IOKA3aTeJeM,
apudmMeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOYJICH,
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anredpanyeckast 1poOb, TOKAECTBO.

BpInoJIHATE OCHOBHBIC JACHCTBUSA: BBINOJHATh PACUYETHI IO
dbopmynam, mpeoOpa3oBBIBATH IIEJbIe, JIPOOHO-pAlMOHATBHBIC
BBIDQKCHUSI U BBIPAKEHUS C KOPHSMH, PEaM30BBIBAThH
pa3joK€HUE MHOrO4jeHa Ha MHOMUTEIM, B TOM YHCIE C
UCIOJIb30BaHuEM (OpMysl pa3HOCTH KBaJpaTOB M KBaJpara
CYMMBI U Pa3HOCTH (C OMOPON Ha CIPaBOYHYIO WH(OpMAIHIO);
HaxOJIUTh JIOMYCTUMbIC 3HAYCHHS TEPEMEHHBIX i JPOOHO-
PpalMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBarh ¢ NOMONIbIO (OPMYN peasibHbIE MPOLECCHl U
SIBJICHUSI.

OnepupoBath NOHATUAMM: QYHKINA, TpaduK QyHKIUU, HYIH
GYHKIIUKA, TPOMEXKYTKH  3HAKOTIOCTOSIHCTBA, IMPOMEXYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HAUMEHbIIIee 3HAYCHUS
GyHKIMH.

AHaJIU3UPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA QYHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM: IMpsAMas MPONOPLUUOHAIBHOCTD,
oOpaTHass  TPOMOPIMOHAIBHOCTh,  JIMHCWHas  (pyHKIWHS,
KBaapaTtuyHas QpyHkmus, napadosa, runepoosa.

Hcnoab3oBath rpaguky 11 ONPEACIICHUS] CBOMCTB, IPOIECCOB
U 3aBUCHUMOCTEH, U1 pelIeHus 3afad W3 APYrux y4eOHBIX
PEeIMETOB U PEaJbHOW >KU3HU; MOAEIHPOBATH C IMOMOIIBIO
rpauKOB peanbHbIE MPOLIECCHI U SBICHUS.

Boipaxath ¢popMyJIaMH 3aBUCUMOCTH MEX/Ty BEJIMUYUHAMU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «I'EOMETPUS» (I10 TOAAM OBYUYEHUA)

7 kiaacc (He meHee 68 4)

Ha3Bpanue
pa3aeJia (TeMbl)

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS
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Kypca (4ucjio

4ac0B)
IIpocreiimme [Tpocreiime reoMeTprudecKre 0ObEKTHI: TOUKH, IPSIMbIE, JTy4H | DOpMYJIHPOBATH OCHOBHBIC OHATHS ¥ OIIPEICICHUS.
reoMeTpuyecKue | ¢ yriibl, MHOTOYTOJIbHHK, JIOMaHas. Pacno3zHaBaTh  HM3y4YCHHBIE  TE€OMETpHUYECKHE  (PHUTYpHI,
¢urypsi CMexxHbIC U BEPTHUKAIbHBIC YTJIBI. ompeneJsiTb HMX B3aMMHOE pAaCIOJIOXKEHHE, BBINOJIHATH
U UX CBOMCTBA. PaboTa ¢ mpocTedumu yepTekamu. 4epTEX MO YCIOBUIO 33/a4u (C HUCIOJIB30BAHUEM CMBICIOBOM
HN3mepenue N3mepenne nUHEHHBIX M YIJIOBBIX BEJTWYWH, BBIYHMCICHUE |OMOPHI: HABOJAIIME BOMPOCHI W/WIM QJITOPUTMa Yy4eOHBIX
reoOMeTPUYEeCKHX | OTPE3KOB U YIJIOB. nercTBuil).
BeJIMYMH [lepumerp w  mmomanes  ¢uryp, cocraBieHHbIx w3 |[IpoBoaMTH TpocTEiiiMe MOCTPOCHUS C TIOMOIIBIO IUPKYIIS U
(14 g) NPSAMOYT'OJIBHUKOB. JIMHEUKH.
HN3mepATh TMHEIHBIC U YTIIOBBIC BEIMYNHBI TEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
Onpeneasitb «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
NPOBOIUTH IPyOyI0 OLIEHKY UX Pa3MEpPOB.
Pemiatp 3amaun Ha BBIUMCICHHME JUIMH OTPE3KOB U BEIUYUH
YTJIOB.
Pematp 3aaun Ha B3aMMHOE PacIoOJIOKEHUE T€OMETPUUYECKUX
buryp.
IIpoBoanTh KIacCUPUKALUIO YTTIOB, BBIYUCIATD JTUHEIHBIE U
VIJIOBBIE BEJIMYMHBI, MPOBOJAUTH HECJI0:KHbIe HEOOXOIMMbIE
JOKa3aTeIbHbIC PACCYXKACHHUSL.
3HAKOMUTBHCA C UCTOPHEH Pa3BUTHS FreOMeTPHUH.
TpeyroabHuku IlonsiTve O  paBHBIX  TPEYroJbHUKAaX W  IepBUYHLIC | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 v) MIPE/ICTaBICHHUS] O PAaBHBIX (KOHTPYSHTHBIX) (urypax. Tpu |depTexax (C ykazaHHMEM MPU3HAKOB) MPU HEOOXOIUMOCTU C

IIPU3HAKA PABEHCTBA TPEYTOJIbLHUKOB.
[Ipu3Haku  paBeHCTBa MPSAMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBOMCTBO MeaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U PABHOCTOPOHHUE TPeyroybHUKH. [Ipu3Haku
U CBOMCTBA paBHOOEPEHHOTO TPEYT OJIbHUKA.

IIpoTuB GosbIell CTOPOHBI TPEYrOJbHUKA JIEKUT OOJIBIINN

YTOJL

BHU3YyaJIbHOU OMOPOil.

BbiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYrOJIbHUKOB.

®opmyIHpPOBaTH OTIPEIEIICHUS: OCTPOYTOJILHOTO,
TYNOYTOJIBHOTO, IIPSIMOYT'OJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMAaHbl TPEYroJIbHUKA; CEPEIMHHOTO IEpPIEHAUKYISIpa
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IIpocTenmme HepaBeHCTBA B I'€OMETPHUH.
mpeyzonvHuxa. Hepasencmeo nomamoti.

[IpsimoyrosbHbIN TpeyroybHUK ¢ yrioM B 30°.
[lepBbie NOHATHS O TOKA3aTENbCTBAX B TEOMETPUU.

Hepasencmeo

OTpe3Ka; IEepUMEeTpa TPEyroJibHUKa IpU HEOOXOIUMOCTH C
OIIOPO Ha AIITOPUTM IpaBUIIA.

®opmyupoBaTh CBOIICTBA M NIPHU3HAKU PaBHOOEAPEHHOTO
TPEYroJbHUKA.

CTpouTh 4epTeXH, pemaTh 3a1a4M C IOMOIIbI0 HAX0XK/IEHUS
PaBHBIX TPEYTOJIbHUKOB.

[IpumensaTh MIpU3HAKU paBeHCTBa  NIPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3ajJayax (C HUCHOJb30BAaHHUEM CMBICIOBOMN
OTIOpBI: HaBOJALIME BONPOCH W/WIM alrOpuT™Ma Y4eOHBIX
necTBuil).

Hcnoab3oBarh 11pPOBBIE pECYPCHI
CBOWCTB M3y4aeMbIX (PUTYD.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

AJs1  HCCJICJ0BaAHUA

IMapaneabHble [TapamrensHble npsMble, uX cBoiicTBa. Hakpect nexamue, @opMyJadpoBaTh  MOHATHE  TMAPAUICTBHBIX  TPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJIHOCTOPOHHHUE YIJIbl (0Opa30BaHHbIE MPU [ HAXOAUTD MMPAKTHYECKHE TPUMEPHI.
yIJI0B NIePEeCeUeHUH NMapauIeIbHbIX MPSIMBIX CEKYILEH ). H3yuath cBoiicTBa yrioB, oOpa30oBaHHBIX IpPU MEPECEUECHUU
TPeyrojbHUKa [Ipu3Hak  mapamIeNbHOCTH  MPSIMBIX ~ Y€Pe3  PABEHCTBO |MMapAJUICIBbHBIX IPAMBIX CEKYILEH
(14 v) PAcCTOSTHUN OT TOYEK OJHOU MPSAMOI 10 BTOPOH TPSIMOA. IIpoBoauTh no0Ka3zarenbcTBa. MOPMYJIHPOBATH TeEOopeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYT OJIbHUKA. [NapajjIeIbHOCTH  JIByX MpPSAMBIX C  IOMOLIBI  YIJIOB,
Buemnue yriel TpeyrojisHuKa 00pa30BaHHBIX MPH IEPECEYEHUU OTUX MPSAMBIX TpETber
MPSMOM.
BbI4ucaSITE CyMMY YIJIOB TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth wuyucinoBble U OyKBEHHbIE 3HA4YEHUS YIJIOB B
reOMEeTPUYECKUX 3aJayax ¢ UCHOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYrojabHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHUS T€OMETPUH.
OxkpyxHOCTH OKpyX)HOCTb, XOP/IbI U IUAMETPBI, UX cBolicTBa. KacarenbHas k| @opMyJUpoOBaTh  ONpedeeHUsl.  OKPYKHOCTH,  XOP/IBIL,
U KpYT. OKpyXHOCTH. OKpYXHOCTb, BIIMCAaHHAas B Yroi. [lomamue o|nuameTpa U KacaTedbHOM K OKpyxkHOcTH. H3y4yaTh wuX
I'eomerpuueckue |I/'MT, npumenenue 6 3adauax. buccexmpuca u cepedumnnwiii|cBOCTBA, MPU3HAKH, CTPOMTH YEPTEKH.
NMOCTPOCHUS NepReHOUKYIAp KaK 2eomMempuiecKue mecma mouex. HccnenoBarhb, B TOM YUCIIE HCNOJb3Ys HH(POBbIE pecypehl:
(14 v) OKpY>XHOCTb, OIIMCAHHAsI OKOJIO TPEYroJibHUKa. BriricaHHas B |OKPY)KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPYXHOCTH,
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TPEYTOJIBHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOMW B Yr0JI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
Hcnonvzoeamv memoo I'MT ons doxazamenbcmea meopem 0
nepeceueHuu OUCCEKMPUC Y2ll08 MPEY2ONbHUKA U CEPEOUHHBIX
NEePReHOUKYIAPOE K CHOPOHAM MPEY2OibHUKA ¢ NOMOUbIO
I'MT.

OBinageBaTs NOHATHSAAMM  BIMCAHHOM M OIMCAaHHOM
OKpPY)KHOCTEH TpPEYrojJbHHKA, HAXOAMTh ILEHTPBI 3THUX
OKPYXKHOCTEH € ONIOPOH Ha aJIrOpPUTM IIPABHIIA.

Pemiate OCHOBHBIE 32a4M HA NOCTPOEHME: Yrja, PaBHOIO
JAHHOMY; CEpEMHHOTO MEPINEHANKYIsApa JTaHHOIO OTPE3Ka;
OpsMOM,  MPOXOIAIIEH  4Yepe3  JAHHYH  TOYKY U
NEePIEeHIUKYIIPHON TaHHOW MPsIMO; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 110 Pa3Iu4HbIM 3JEMEHTaM IpH
HE0OXO0IMMOCTH C HaIlPaBJISIIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPHH.

IToBTOpEHHUE,
00001IeHHE
3HAHMH

(4 4)

[ToBTOpeHue u 0000IIEHHE OCHOBHBIX IMOHATUA M METOJOB
Kypca 7 kiacca.

Pemath 3a1aun Ha MOBTOpPEHHE, WILIIOCTPUPYIOLIUE CBS3U
MEX/1y pa3INdHbIMH YacTsIMH Kypca.

8 ki1acc (He menee 68 u)

HazBauue
pasnaesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS

YeTbIpEXyroJbHUK
u

HapannenorpaMM, €TO0 IIPpHU3HAKHU U cBoiicTBa. YacTHbIE cirydan
ux

napaiesiorpaMMoB  (TIPSMOYTOJIBHUK, POMO, KBajpar),

H300pakaTh U HAXOAUTH HAa YEpTEXKaxX YETHIPEXYTOJIbHUKH
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 1)

MpPU3HAKH U cBoiicTBa. Tpanenus. PaBHOOOKas 1 psIMOYroJibHAs
Tpaneuuu.
Yoeoenue meouanwi. Llenmpanvnas cummempusi

®opmyIHpOBaThH onpeneIeHus: napajuieorpaMmma,
OpsSMOYTOJIbHUKA, pomOa, KBaJapara, TparelyH, paBHOOOKOMH
Tpaneuuy, IpsSMOyrojbHOM Tparneuuu.

Hcnonb3oBaTh mNpH  pelleHMH MNPoOCTedIIMX 3aJa4
IIPU3HAKY M CBOMCTBA: INapajuleorpamma, MnpsiMOyroJIbHUKA,
pomba, KBajapara, Tpamelud, paBHOOOKON Tpamenuw,
IIPSIMOYTOJIBHOW Tpanenuu.

I[IpumeHsITH MeTOA yIBOEHUS MEIUaHbl TPEYrOJbHUKA C
OIIOPOM Ha AITOPUTM IIPABUJIA.
Hcnonb3oBath 1UQpPOBBIE peECYpCH
CBOMCTB M3y4aeMbIX QUTYP.
3HaKOMHUTBHCS C UCTOPHUEN Pa3BUTHUSA I€OMETPHH.

1 UCCIIEAOBaAHUA

Teopema dasieca
U TeopeMa o
NPONOPLUOHAILH
bIX OTpPe3Kax,
NOX00HEIE
TPeyroJbHUKHU
(15 9)

Teopema Daneca u meopema o NPONOPYUOHAILHLIX OMPEIKAX.
Cpennsist TMHUS TPEYroJibHUKA. Tpamenusi, €€ cpeansist THHUSL.
Ilponopyuonanenvie  ompesku, HOCMpOeHUe  YemeEepmoco
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey201bHuUKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaka
mpeyzonvHuxos. llpakTuueckoe npuMeHeHue.

nooobus

IIpoBoaAMTH MOCTPOEHUS C TIOMOIIBIO ITUPKYJIS U JIMHEUKH C
ucnoyibzoBanue  teopembl  dameca U TeopeMbl O
NPOMOPLUUOHANBHBIX ~ OTpe3KaX, CTPOUTh  YETBEPTHIU
MPONOPIIMOHAIBHBIA OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HaTrJIITHOCTb.

HaxoauTtes no100HbIE TPEYTOJBHUKHA HAa TOTOBBIX YEpTEXKaxX C
yKa3aHUEM COOTBETCTBYIOUIMX TMPU3HAKOB TMOAOOHS MpH
HEOOXOJMMOCTH C BU3YaJIbHOW OTIOPOHA.

Pematp 3agaum Ha MoJ0OHBIE TPEYrOJBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO TOCTPOCHHUSI YepTeX el M HaXOXKJICHUs
NOJOOHBIX  TPEYroJIbHUKOB  MPU  HEOOXOJUMOCTH  C
HAIPAaBIAONIEH TOMOIIIBIO.

IIpoBoanTH 10KA3aTENBCTBA C UCIOJIB30BAHUEM MPU3HAKOB
1Mo100MsI HECJIOKHBIX T€OMETPUUECKUX 3a/lad C OIMOpoil Ha
AITOPUTM y4eOHBIX JEHCTBHIA.

IIlpuMeHATH  TOJIyYEHHBIE  3HAHUS  [PU  PELICHUU
FEOMETPUYECKUX M MPAKTUYECKUX 3a/1a4 MPU HEOOXOAUMOCTH
C HaIpapJsoLIEN TOMOIIBIO.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUH.
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ILnomann.
Haxo:xaenue
nJIomaaen
TPEyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomaan
No100HBIX (pUryp
(14 4)

[TonsiTre 06 001Iel TeOpHH MIIOIA/IH.

@opmynbl A TUIOMIAMX TPEYroJIbHUKA, TapaieorpaMma.
OmHoweHnue niowaoeu mpeyeoibHUKO8 ¢ 0O0WUM OCHOBAHUEM
unu oowetl 6bICOMOoI.

Buoiuucnenue nnowaoeii croscnvix ueyp uepes pasduenue Ha
yacmu u docmpoenue.

[Tnomaau guryp Ha kieTdaToit Oymare.

[Tnomanu nono6HeIX Guryp. Beruucnenue miomranei. 3amaun ¢
MPAKTUYECKUM COJIEp)KaHueM. Pewenue 3adau ¢ nOMOwbIo
Memooa 8CnomMo2amesibHoU NiOUAoU.

OsJajeBaTh NEePBUYHBIMHM MpeEACTaBJEHUAMHU 00 oOImei

Teopuu IUomwag (Mepbl), (OPMYJMPOBATH CBOIICTBa
IUIOLIA/IU, BBISICHSTh UX HATJISIAHBIN CMBICIL.

[TpumensTb  Qopmynbl  IUIOIIAAM  HapalielorpaMma,
TPEYroJbHUKA, Tpameuud C ONOpPOH Ha CIPABOYHYIO
UH(POPMALIHIO.

I[IpumensaTh bopMyIbl Iouiaau BBIITYKJIOTO

YeTHIPEXYrOJIbHUKA Yepe3 JAUaroHalu M Yroj MEXIy HUMHU C
OTIOPO Ha CIIPABOYHYIO HH(OPMAIIHUIO.

Haxoautes 1uomanu ¢uryp, n3o0paxEHHbIX Ha KIET4aTOU
Oymare, MCI0JIb30BaTh pa30MEHNE Ha YacTU U JOCTPOECHHE.
Pa30oupars npumepsl UCIIOJIB30BAaHUS BCIIOMOTaTEIbHOU
IUIOLIA/IN JUIs PEeLIEHUsI TEOMETPUYECKUX 3a/1ay.

HaxoauTs momanu moA0OHBIX (QUTYP C OIOpOH Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbI4ucasITh [UI0IAAN PA3IMYHBIX MHOTOYTOJIbHBIX (DUTYP.
Pemate 3aa4m Ha IUIOIAAb C IPAKTHYECKUM COJEPKAHUEM
II0CJIE COBMECTHOTO aHAIN3A.

Teopema
IMudaropa n
Hayaja

TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ gOKa3aTenbCTBO W HPUMECHEHHE.
O6parnas Teopema Iudaropa.

OmpeneneHne TPUTOHOMETPHUYECKUX (YHKIHUH OCTPOTO yria,
TPUTOHOMETPUYECKHUE  COOTHOIICHUS B  NPSIMOYTOJIEHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOWIEHNST ~ MEXIy CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

®opmynupoBate Teopemy lludaropa, menmosab3oBatbh €€ B
MPAKTHYECKUX BBIYUCICHUSAX.

Brnazners NOHATUSIMU TPUTOHOMETPUUYECKUX (DYHKIIUI OCTPOTrO
yria, IpOBepPATb UX KOPPEKTHOCTb.

BbIBOANTH ~ TPUTOHOMETPUYECKHUE  COOTHOUICHHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C ONMOPOW Ha CIPABOYHYIO
nHpopMaIuio.

HccienoBath  COOTHONICHHWSI  MEXKIYy  CTOPOHAMH B

NPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIISIFONIEH TOMOUIBIO.

Hcnoan3oBate  GopMynbl  OpUBEICHUS U
TPUTOHOMETPHUECKOE TOXKAECTBO ISl HAXOXKICHUS
COOTHOIIEHUI MeX1y TPUTOHOMETPUUYECKUMH (QYHKIUIMU
pa3IMyYHBIX OCTPBIX YIVIOB C ONOpPOH Ha CIPABOYHYIO

OCHOBHOC
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UH(OPMAILIHIO.

IIpuMeHAITH TNOJIY4YEHHbIE 3HAHUS U YMEHHUS MPU PELIECHUU
IPAKTUYECKUX 3a7ad (Ipu HEoOXOAMMOCTH C OIOpOH Ha
ITOPUTM IIPABUJIIA).

3HAKOMMTBCS € HCTOPUEH Pa3BUTHS FEOMETPUH.

Yrabl B BrnncanHble U LIEHTpaJbHBIE YIJIbI, YIOJ MEXIY KacaTeabHOU 1 | @opMyJIHPOBATH OCHOBHBIC OIpEACICHUS, CBS3aHHBIC C

OKPYKHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCAHHBIN yroJl, IEHTPaIbHBINA yTo).

Bnucannbie VYTbl MEXIy XOpAaMHu U CEKYIIIUMHU. HaxoauTh BIMCaHHBIE YIJIbI, OMUPAIOIIUECS HA OJHY AYTY,

U ONHCAHHBbIE Bnucanubie n onucaHHbIE YETBIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCJIASTD YIJIBI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIilax,

YeTbIPeXyroJbHUK |CBOiicTBA. [IpuMeHeHHWe OSTUX CBOWCTB TMpPHU  PEHICHUHU |TEOPEMBI O BIIMCAHHOM YETBHIPEXYTOJbHHUKE, TEOPEMBI O

u. T€OMETPUUECKHX 3a/1a4. [NEHTPAIBHOM yIje TIPH HEOOXOJAMMOCTH C BHU3YAIbHOU

KacartenbHble B3anmHoe pacrnonokeHue IIBYX OKpyxkHoctei. Kacanue | omopoi.

K OKPYKHOCTH. OKPY>XKHOCTEH. HccnenoBarhb, B TOM YUCIIE C TOMOIIBIO TU(PPOBBIX pECYPCOB,

Kacanne BITMICAHHBIC W ONMCAHHBIE YETHIPEXYTOJbHUKH, BHIBOAUTH MX

OKpY’KHOCTeH CBOMCTBA U MPU3HAKY MOCIIE COBMECTHOTO aHAJIN3a.

(13 v) Hcnoab30BaTh 5TH CBOWCTBA M TMPU3HAKK TPH PEIICHUU
3a/ad4.

IloBTOpEHHE, [loBTOpEHNE OCHOBHBIX NOHATUH M METONOB KypcoB 7 u 8 |PemaTh 3agaum Ha MOBTOpPEHHE, WIUTIOCTPUPYIOLIUE CBS3H

00001eHne KJIacCOB, 000011IeHrEe 3HAHUH. MEXy Pa3IudHbIMH YaCTSMHU Kypca.

3HAHMH

(4 9)

9 kaacc (He meHee 68 u)

Ha3Baumue
pasaeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS
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Tpuronomerpusi. | OnpeneneHue TpUroHOMETpU4ecKuX (QyHKIUHA yrinoB oT 0° no|dopmyaupoBaTh  OnpefeeHUs]  TPUTOHOMETPUYUECKHX
Teopembl 180°. KocuHyc M cuHycC mHpsMoro M Tymoro yria. Teopema|(pyHKIUH TymbIX W TPSIMBIX YTJIOB C BU3YaJIbHOW OIOPOW.
KOCHHYCOB U KocuHycoB. (OO000mEHHas) TeopemMa CHUHYCOB (C paauycom|PopMylInpoBaTh TEOPEMY KOCUMHYCOB M TEOPEMY CHUHYCOB (C
CHUHYCOB. OTIMCAHHOU OKPYXXHOCTH). Haxosk/IeHue JUTHH CTOPOH U BEJTUYHH | PaIHyCOM ONMCAHHON OKPYXKHOCTH).
Pemenne YTJIOB TPEYrOJIHHUKOB. Pemiath TpEyroJIbHUKH C ONMOPOM HAa AITOPUTM YUEOHBIX
TPEYroJbHUKOB dopmyna MIOMEAAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YrOJI | IeHCTBHIA.
(16 9) Mexy HUMu. PopMyIia IiIomaan 4eTelpEXyrojpHuKa Yepes ero | Pemate mpakTuyeckue — 3ajadyd, CBOAAIIUECS] K
JMArOHAIH U yroJl MEX Ty HUMHU. HAXO0KIEHUI0 PA3TUYHBIX 3JIEMEHTOB TPEYroJbHUKA.
[TpakTHdeckoe MpUMeHEHUE IOKA3aHHBIX TEOPEM.
Ipeodpa3zoBanme |[lonamue o  npeobpazosanuu  NOOOOUAL. OcBauBarhb MOHSITHE npeoOpazoBaHus noaoous.
noaoousi. CoomeemcmeenHule 21emenmsbl NOOOOHLIX huzyp. HccnenoBaTh OTHOIICHWE JIMHEWHBIX 3JIEMEHTOB (UTYp TIpH
Metpuyeckue Teopema o0 npoussedeHuu ompe3ko8 xopo, meopema o |npeodpazoBanum moaoo6us. Haxoaurs npumepsl nmoaobus B
COOTHOIIIEHHUsI B npouszeedeHul OmpesKo8 CeKywux, meopema o Keadpame|OKpyXKarollen AeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvHrot. Ilpumenenue 6 pewieHuu 2eomempuyeckux 3aday. | Boieooume mempuuecxkue coomuouienuss mexcoy ompe3Kamu
(10 v) X0pO, CeKyUWUx u KacameubHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Venos8 u n0OOOHbIX MPeY20NbHUKOS.
Pewamp ceomempuueckue 3aoauu u 3a0a4u U3 pearbHol
JHCUBHU C UCNOTL30BAHUEM NOOOOHBIX MPEY2ObHUKOB.
BekTopsi Omnpenenenre BEKTOPOB, CI0KEHUE U Pa3HOCTh BEKTOPOB, Mcnoab30BaTh  BEKTOPHl KAk HANpPAaBICHHBIC OTPE3KH,
(12 v) YMHO>KEHHUE BEKTOPA HA YUCJIO. HCCJIeI0BATH reoMeTpUYECKUi (mepemerexue) u

DU3NYECKUH U TEOMETPUUECKUI CMBICII BEKTOPOB.
Pa3znoxxenne BekTopa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTOpa.

CkasipHOE TIPOM3BEIACHUE BEKTOPOB, €r0 NMPUMEHCHHE IS
HAXO0XACHUS JUTHH U YIJIOB.

Pemenne 3a1a4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB AJisi peUIeHUs 3a]a4 KMHEMAaTUKU U
MEXaHHKHU.

bu3ndeckuii  (Cuiia) CMBICIIBI
BOIIPOCHBIH TUIaH.

3HaTh omnpedeeHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa Ha YHCIIO, HCCIIe0BATH
FEOMETPUYCCKUN M (PU3HUYECKHI CMBICIIBI 3TUX OTIEPAIUii.
Pemath reoMerpHuecKHe 3aJadyd €  HCIOJIb30BaHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKamsipHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €TO0 OCHOBHBIE CBOWCTBA.

BoiuncasTe CymMMy, pa3HOCTh U CKalISIpHOE MPOU3BEACHUE

BEKTOPOB C OINOpPOH Ha
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BEKTOPOB B KOOP/UHATAX.
I[IpuMeHATH CKaISIpPHOE MPOU3BEICHUE I HAXOXKICHUS
JUTH U YTJIOB.

JexapToBbl JlexapToBBI KOOPJAMHATHI TOYEK HA TIOCKOCTH. OcBanBaTh NOHSITHE MPSIMOYTOJIHHOM CHUCTEMBI KOOPIMHAT,
KOOPAMHATHI Ha| Vpasnenue npsmoti. YTIOBOW KOIPQPUIIMEHT, TAHTEHC YrJia |JIEKapTOBBIX KOOPAWHAT TOYKH.
IUI0OCKOCTH HaKJIOHA, TapaJlJIeIbHBIC U IEPIICHIUKYISPHBIC TIPSMBIC. HccaenoBath ypaBHEHHE MPSIMOU U OKPY>KHOCTH C OTIOPOIA Ha
9 9) VpaBHeHrne OKpyKHOCTH. HaxoxaeHue KOoOpauHAT TOYEK | BOPOCHBIN IUIaH.
TIePECEUYCHHS] OKPYKHOCTH U TPSIMOH. Haxoauth eHTp U painyc OKpY>KHOCTH 1O €€ ypaBHEHHIO.
Mertoa KoOpAMHAT MPU PEIICHUHA TEOMETPUUECKHUX 3a/1a4. PemaTh 3a1aum Ha HAXOXK/IEHUE TOUYEK TIEPECEUCHUSI TPSIMBIX
Hcnons3oBanne MeTo1a KOOPAMHAT B MPAKTUIECKUX 3a/1a4ax 1 OKPYXKHOCTEH ¢ TIOMOIIBI0 METOIa KOOPTUHAT.
Hcnonb3oBarh cBolcTBa YrioBoro kosg¢uuueHTa npsmoi
MpU pelIeHUW 3a1ad, JJIS OMNPEJCIICHHUS PACIOIOKECHUS
PSIMOM.
IIpuMeHSATHh KOOPAUHATHI TIPU PEIICHUH T€OMETPUICCKUX U
MPaKTUYECKUX 3aJlad, JUIsl TMOCTPOEHUS MaTeMaTUYeCKHX
MOJIEJIEH peabHBIX 3a7a4 («METOI KOOPAUHATY).
Ionb30BaTbes  JIsI  MOCTPOCHHS W MCCIEAOBAaHMIA
M (ppOBBIMU pecypcamH.
3HAKOMHUTBLCA € HCTOPUEN PA3BUTHS T€OMETPUHN
I[IpaBuiabHbIe [IpaBusibHBIE MHOTOYrOJIBHUKH, BBIYMCIEHHE HX 3JIEMEHTOB.| MopMYyJIHpPOBaTH ompe/esieHue MIPaBUJIbHBIX
MHOIOYIroJIbHUKHM. (Yucio m u IMHA OKPYXKHOCTH. [[nMHA Oyrd OKPYKHOCTH.|MHOTOYTOJBbHUKOB, HAXOAUTH MX DJIEMEHTHI.
Jnuna Pannannas mepa yria. IHonb30BaTHCSl MOHIATUEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPY’KHOCTH M
IUI0IAb KpPyra.
Boruucienue
IJIoIAael

(84)

[Inomanas kpyra M ero 53JIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue minomaaei ¢Gpuryp, BKIIOYAIOLIUX AJIEMEHThI Kpyra.

IIOMOULIBIO IPABUJIbHBIX MHOTIOYTOJIbBHUKOB, OIPeIe/sATh
YUCIIO 7T, AJIMHY AYTU U paJMaHHYI0 Mepy yria o oOpasiy.
IIpoBoanTh MEpexon OT paiuaHHOW MEpHI yria K IpaJlyCHON
¥ Ha000pOT 10 BU3YaJIbHOU OIIOpE.

OnpenesasaTh MIOMALL Kpyra.

BbiBoauTh (popMyJibl (B rpaJyCHON U paJlaHHON Mepe) Ui
JUIMH JyT, IJIOINAJed CEKTOPOB M CErMEHTOB C ONOPOM Ha
BOIIPOCHBIH IIJIaH.

Boruucastes miuomand ¢GUryp, BKIIOYAIOLUIMX 3JIEMEHTHI
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OKPY)KHOCTH (Kpyra) ¢ OTIOpOii Ha CIIPAaBOYHYIO HH(POPMAIIHIO.
HaxoauTts miomaay B 3aa4ax peajbHOM )KU3HU.

JABukenust Ilonamue o dsudcenuu ni1ocKocmu. Pa3oupary  mpumepsl,  WUIIOCTPUPYIONIUE  TOHATHUSA
IUIOCKOCTH llapannenvholii neperoc, nosopom u cummempus. Ocu u yenmpul | IBUKEHNS, HEHTPOB U OCEH CUMMETPHH.
(6 9) cumMMempuu. ®opMyIHpOBaTh OIPEAEICHUS apaJIEIbHOIO IEpeHoca,
IIpocmetiwue npumenenus 6 peweHuuy 3a0au. MOBOPOTa WU OCEBOW CHMMETPUM C BH3YyalbHOW OMOPOM.
HaxoanTp HENmoABMKHBIE TOUKH 110 00pas3Ily.
HaxoauTh 1IEHTPBI U OCH CUMMETPUI MpoCTeHIIuX (puryp no
o0pasiy.
Ilpumenamop napannenvbHvlli NEPEHOC U CUMMEMPUIO Npu
PpeuleHUuU 2eoMempuyeckux 3a0ad (pazoupams npumepul).
Hcnonvzosams ona nocmpoenus u ucciedosanull yugposvie
pecypchi.
IloBTOpEHUE, [loBTOpEHHE OCHOBHBIX MOHATHM M METONOB KypcoB 7—9 |OnepupoBaTh NMOHATUSIMU: GUrypa, TOUKa, Mpsmasi, yroi,
00001meHne, KJIacCOB, 0000IIICHNE U CUCTeMAaTH3aI1s 3HAHUH. MHOTOYTOJLHUK, PaBHOOCAPEHHBII W  PAaBHOCTOPOHHUM
cucrematusanusi  |[Ipocteilmme reomerpuueckue GUIYpsl M UX CBOMCTBA. | TPEYrOJbHHUKH, MPSAMOYTOJBHBII TpPEyroJbHHUK, MeauaHa,
SHAHMIIZ N3mepeHune reoMeTpuyeCcKuX BEIUYHH. OuccekTpuca M BBICOTA TPEYTOJbHHKA, MapasieiorpaMmm,
(7 4) TpeyroyibHUKY. poMO, MPSMOYTOJNBHUK, KBaJpaT, Tpanenus; OKPYKHOCTb,

[TapannenbHble U NEPIEHIUKYIAPHbBIE TIPSIMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuyeckue MOCTPOCHUA. YTIIbI B
OKPY)KHOCTH. BmnucaHHblE M ONMCAHHBIE  OKDPYKHOCTH
MHOTOYI'OJIbHUKOB.
[Ipsimast u OKPYKHOCTb.
YeThIpEXYTroIbHUKM.
YETBIPEXYTOJIbHUKH.
Teopema I1udaropa u Havana TpuroHomerpuu. Pemenue oOmmx
TPEYTOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

IIpeob6pazoBanus miockoctu. Jpmwxenus. [lonodue. Cummerpus.
[Tnomans. Beruncnenue miommaneit. [lnomanm nonoOHeIX duryp.
JlexkapTOBbI KOOPANHATHI HA TUIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

KacaTeJIbHas; paBEHCTBO U Nojio0ue (uryp, TpeyrojibHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroOJ
MEXAY NpPSIMBbIMH, CHUMMETPUS OTHOCUTEIBHO TOYKH U
OpsIMOM; JUIMHA, PACCTOSHUE, BEJIMYMHA YIa, IUIOWAb,
nepUMeTp.

Hcnoab3zoBarh  dopMyJbl: 1mepuMeTrpa U IUIOHIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIATN Kpyra,
00BpEMa MPAMOYTOJILHOTO MapalljieNienuneaa.

OnepupoBaTh NOHATHAMH: TPSAMOYTOJbHas  CHUCTEMA
KOOPJAMHAT, BEKTOp; MCIOJb30BaTh JTH TMOHATUA JiA
MPEACTABICHUS JaHHBIX U PEIICHMs 3aJad, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MTPEIMETOB.

Pemiate 3amauM Ha TIOBTOPEHHE OCHOBHBIX MOHSTHIA,
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BekTops! Ha IIIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EN MEXKIY pa3jIMYHbIMU YacTsIMH Kypca.
BriOupaTs MeTOA [Is pelIeHUs 3a/1a4u.
Pemartnb 3a1a4n 13 NOBCEAHEBHOM KHU3HU.

TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTUKA»
(IO TOJIAM OBYYEHHS$I)

7 kaacc (He MeHee 34 4)

Ha3Baunmue
pasaesa (TeMbl)
(4nci10 Yacon)

OcHoOBHOE coep:KaHue

XapakTepucTHKA 1eATEJIbHOCTH 00Y4arommnXcst

IIpencraBienue
JaHHBIX
(7 9)

[IpencraBnenne paHHBIX B TaOnunax. [IpakTuueckue
BBIUMCIICHUS TIO0 TAaOJWYHBIM JaHHBIM. V3BjeueHwe W
WHTEepHpeTanus TaOIW4YHbIX NaHHbIX. [Ipaktndeckas pabota
«Tabauum.

I'paduueckoe mpencTaBiICHUE JaHHBIX B BHUJIC KPYrOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX) qUarpaMm. UTeHrne U MOCTPOCHUE
nuarpamm. [Ipumepsl gemMorpaduyeckux quarpamm.
[Ipaktuyeckas padora «J{uarpammbny.

OcBauBarthb Ha 0a30BOM YPOBHE CIoco0bI
NPEJCTABJICHUS CTaTUCTHMYECKUX JAaHHBIX W YHCIOBBIX
MAacCHMBOB C TIOMOIIBIO TaOMUI] W JUarpamMmm ¢
UCTIOJIb30BAHUEM  AKTYAIBHBIX W  BaXHBIX JIAHHBIX
(memorpaduieckue JTAHHBIC, MIPOU3BOJICTBO
NPOMBIIIICHHON W CEIbCKOXO3IHCTBEHHOW MPOIYKIIHH,
OOIIECTBEHHBIE U IPUPOIHBIC SIBIICHHUS).

HN3yuars meToabl paboThl ¢ TAONUYHBIMH |
rpaguuecKuMu TMPEICTaBICHUSIMH JaHHBIX C TOMOIIBIO
U(GPOBBIX PECYpCOB B XOJIe MPAKTHUYECKUX paboT (c
HanpasJIsIoNIei TOMOIIBIO).
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OnucareabHas
CTATHCTHKA
8 v)

Yucnossie Habopbl. CpenHee apudMeTnieckoe.

Menuana 9rcioBoro Habopa. Y cTONYHBOCTh MEIUAHBI.
[IpakTuueckas padota «CpenHue 3HAYCHUS.
HauGonpIiiee u HanMeHbIIIee 3HAYCHUS YUCIIOBOTO Habopa.
Pa3zmax.

OcBauBaTth Ha 0a30BOM YpPOBHEe NOHSATHS: YHUCIOBOH
Habop, Mepa LEHTPaIbHOU TEHICHIMU (Mepa IEHTpa), B
TOM UHCJIE CpesiHee apu(pMeTnyecKoe, MeJuana.
OnuceiBaTh CTAaTUCTUYECKHE JIAHHBIE C IOMOIIBIO
cpeaHero apu(MeTHYeCKoro U MeAuaHbl. PemaTs 3amaun
(C HCIIOJIb30BAaHMEM 3PUTEIBHON HArJSITHOCTH —W/HITU
BepOaIbHOM ONOpHI)

H3y4yath CBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOIIBIO
M(POBBIX PECYpPCOB, B XOJ€ MpaKTUUYECKUX padoT, (¢
HAIPAaBJIAIONIEN TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe MOHATHSA: HauOOIbIIEE
Y HaMEHbIIee 3HAUEeHUS YHCIOBOIO MAacCHBa, pa3Max.
PemaTh 3apaum Ha BBIOOD crioco0ba omucaHUs TaHHBIX B
COOTBETCTBUM € TMPHUPOJON  JaHHBIX M  IEJIIMHU
WCCJIEIOBAHUS C HAIIPABJISIONIEH TOMOMIBIO.

Cayuaiinas
U3MEHYUBOCTH
(6 9)

Cnyuatinas uzmenuusocms (npumepul). Yacmoma 3nauenuii 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammul.
Ipaxmuueckas paboma « Cryuanas u3smeH4ugoCcms ».

Oceausamsv ROHAMUA: YACMOMA 3HAYEHUL 6 MAcCCuge
OGHHbBIX, SPYNNUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoumbp cucmozepammyl no 0opazyy

Ocsausamsb cpaguueckue npedCmMasieHusi pa3HuIX 6U008
CYUAUHOU UBMEHYUBOCIU, 6 MOM YUCIe C NOMOWbIO
yughposwix pecypcos, 8 xooe Npakmuueckou pabomol.

BBenenue B
Teopuro rpados
(4 9)

I'pagh, eéepuuna, peopo. Ilpedcmasnenue 3a0ayu ¢ nOMOWbIO
epagha. Cmenenw (sanenmuocms) eepuiunvl. Hucno pédep u
cymmapuas cmenenv gepuwiun. Lleno u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o césasnocmu epaga. Ob6x00 epagha (3tinepos
nyms). [Ipeocmasnenue 06 opueHmupo8anHvix epagax.

Ocsausamv nonamusn: zpagp, eepuiuna epaga, peopo
epagha, cmenens (BANEHMHOCMb 6EPULUHBL), YENb U YUKIL.
Ocsaueams nonamusa: nyms 8 cpaghe, 31epos nymo,
00x00 epagha, opuenmuposanHwlil epag.

Obcysyncoamsv pewtenue 3a0auu  HA HNOUCK  CYMMbl
cmenenell gepuiun epaga, Ha nouck odoxooa epagha, Ha
NOUCK  nymell 6  OpPUEHMUPOBAHHbIX  epagax ¢
Hanpasusouel NOMoubio.

Oceausams cnocodvl npeocmaeneHuss 3a0a4 U3 Kypca
aneebpul, 2eomempuu, meopuu 8ePoAmMHOCmel, Opyeux
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npeomemos ¢ nomowwlo 2pagpos  (Kapmeli, Cxembl,
eKmpuyeckue yenu, QyHKYUoHaIbHble COOMEEmcmeust)
HA npumepax.

BepositHOCTB M

Cnyuatinolti onvlm u caydainoe coovimue. Beposmnocmov u

Ocseausamb NOHAMUA: CIYUAUHBIU ONLIM U CAVYAUHOE

4acTrora yacmoma cobvimus. Ponv manoseposmuvix u npaxmuyecku | cobvimue, MAi08epoOsmMHOE U NPAKMUYECKU 00CMO8ePHOe

CJAYYaAHHOT O 00CmosepHbIX codbimutl 8 npupooe u 8 oouecmee. Monema u | cobvimue.

coObITHA USpaIbHAsL KOCMb 8 Meopull 6epPOSIMHOCMELL. H3yuamo 3nayumocmev Manoeposmuuvix cobvimuil 8

4 4) Ilpakmuueckas paboma « Hacmoma evinadenus opiay. npupooe u obujecmee Ha BANCHLIX Npumepax (asapuu,
HecuacmHvle cryyau, 3awuma NepCOHANbHOU
uHgopmayuu, nepedaia OaHHuIX).
H3yuyams ponv knaccuueckux 8eposimHOCMHbIX Mooenell
(MoHema, uepanvbHas KOCms) 8 meopuu 8ePoAMHOCMEl.
Habénwoamo u uzyuame uacmomy coobimuii 8 nPpoCmuvlx
9KCNEPpUMEHMAX, 8 MOM HYUCle C NOMOWbIO YUPPOBbIX
Decypcos, 8 xoo0e npakmuyeckol pabomul.

O600menue, [IpencraBnenrie  gaHHbIX.  OmnucaTtenbHas — craTucTuka. | [MOBTOPATH W3ydeHHOE U BBICTPAMBATBL CHCTEMY

KOHTPOJIb BeposaTHOCTB ci1y4aitHOTO COOBITHSI. 3HAHUM.

S q) Pemarts 3agqaum Ha NpeICTaBICHUE U OMTMCAHUE JAHHBIX C

MOMOIUIBI0 MU3YYEHHBIX XapaKTEPUCTUK C HaIpPaBIISIOIIEH
MTOMOIIKIO.

Oobcy:xknaTb npuMepbI CIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTHUECKU IOCTOBEPHBIX CITYyHYalHbBIX
COOBITHIA, X POJIU B IPUPOJE U )KU3HHU YEIOBEKa

8 kiacc (He menee 34 4)

Ha3zBpanue
pa3aeJia (TeMbl)

OcHoBHOe coaepkaHue

XapakTepucTHKA JeATeJLHOCTH 00y4ar0LINXCs
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(4HCI10 YacoB)

IToBTOpEHUE
Kypca 7 kjiacca
4 9)

[IpencraBnenne  paHHbIX.  OmnucarenpHas — CTATHUCTHKA.
Crnyuaiinast ”3MeHUYMBOCTh. CpeiHuE YUCIOBOTO HAabopa.
Canyuaiiabsle coObiTus. BeposiTHocTH 1 yacToThl. Kitaccuueckue
MOJIENIM TEOPUH BEPOSITHOCTEN: MOHETA U UTpajibHasl KOCTb.

I[loBTOpPSITH M3y4eHHOE W BBICTPAMBATH CHUCTEMY
3HAHMUI.
Pemars 3amaum (Mo BuU3yaJIbHOW  omope) Ha

IPEJICTaBICHUE U OIMCAHME JaHHbBIX
M3YYEHHBIX XapaKTepPUCTHUK.

Pemars 3amaum (Mo BuU3yaJIbHOWl  omope) Ha
IpEJICTaBICHUE TPYINIUPOBAHHBIX JAHHBIX M OIHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemars 3amaum (mo BuU3yaJIbHOW  omope) Ha
OTIpe/ieTIEHNE YacTOThI CIIydalHBIX COOBITHI, 00CYXICHUE
NPUMEPOB CIY4YalHBIX COOBITUH, MAaJOBEPOSATHBIX U
MPAKTUYECKU IOCTOBEPHBIX CIy4ailHBIX COOBITHI, NX pOJIH
B IIPUPOJIE U )KU3HU YEJIOBEKA.

C IIOMOIIBIO

OnucarejbHas Omxknonenus. Jucnepcus uucnogoeo nabopa. Cmanoapmuoe | Oceausamv RNOHAMUA: OUCNepPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKIOHeHUe YUC08020 Habopa. [{uazpammel pacceusanusl. OMKIOHeHUe, UCNOb308AMb MU XAPAKMEPUCTMUKU OIS
PaccenBanmue ONUCAHUSL PACCeUBAHUS OAHHDBIX.
JaHHBIX Yuacmeoeamv 6  obcyycoenuu  cunomeszvt 00
4 4) omcymcmeuu Ui HAIUYUY  CéA3U No  OUacpamMmam
pacceusamuis.
Cmpoumsb Ouazpammvl pacceu8auusi no UMEHOUUMCS
OAHHBIM, 8 MOM YUCTe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHAU3Q).
MHoKecTBa MHoXxecTBO, MOJAMHOKeCTBO. Onepanuu Haa MHOKecTBamH: | OcBamBaTh MOHATHS: MHOXKECTBO, SJICMEHT MHOKECTBA,
4 9) oObenuHeHue,  mepeceueHue,  jgomnosiHeHWe.  CBOMCTBa | TOJAMHOXECTBO.
onepanuit HaJI MHO>KECTBaMU: NEPEMECTUTENBHOE, | BBLINOJIHATHL onepanun HaJ MHOKECTBaMU:
coueTaTelbHOE, paclpeeuTENbHOE, BKIIOUCHHUS. o0beMHEeHNE, TIepecevyeHne, JOMoJHeHue (1o 00pasity).
I'padmyeckoe npencraBaeHe MHOXKECTB. Hcnoan3oBaTh CBOMCTBA: MEPEMECTUTEINIBHOE,
CcoueTaTeNIbHOE, pacHpeeNuTeIbHOe, BKIIOYEHUs (C

HCIIOJIb30BAHHUEM BI/I3yaJIBHOI>'I OHOpBI).
Hcnoas3oBarh rpa(quecxoe MNpEaACTaBJICHUEC MHOXKCCTB
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IIPU ONHCAHMM pEAIbHBIX IIPOLECCOB M SIBICHUM, IIpU
pELICHUH 3a]a4 U3 JPYruX y4eOHBIX IPEAMETOB U KypCOB
(c MCroJIb30BaHUEM BU3YaJIbHOM OIOPHI).

BepositHOCTB
CJIy4aiiHOT 0
coObITHUS

(6 )

DnemMeHTapHbIe COOBITHSL. Cnyuaiinbie COOBITHSL.
bnaronpusTcTByromue aneMeHTapHble coObiThs. BepositHocTn
coObITHil. ONBITEI C PABHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
coObITusiMU. CirydaiiHbIi BBIOOD.

[IpakTuueckas padota «OMBITE ¢ PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUAMIY.

OcBauBath Ha  0a30BOM  YpOBHe  INOHATHA:
JJIEMEHTapHOE COOBbITHE, Cly4yailHOe CcOoObITHE Kak
COBOKYITHOCTb ~ OJIarONPUSATCTBYIOIIUX  3JIEMEHTapHBIX
COOBITHI, pABHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHS.
Pemath 3agaum Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOATHOCTSIM DJIEMEHTApHBIX COOBITUH CIydailHOro
omnbITa (C UCHOJIb30BAHUEM 3PUTEIBHON HATJISIHOCTH
U/Wiau BepOaIbHOM OTIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITHI
B ONBITaX C PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
COOBITHSIMHM, B TOM 4YHCII€ C MOMOIIBIO KOMIbIOTEpA (C
UCMOJb30BAHUEM  3PUTEIbHOM  HArJSAHOCTH  W/WIH
BEepOABLHOM OTIOPHI).

IIpoBoauTh M M3y4aTh ONBITHI C PAaBHOBO3MOKHBIMU
JIEMEHTAPHBIMU COOBITHSIMU (C UCIOJIB30BAHUEM MOHET,
UTpaIbHbIX KOCTEH, JIPYrux MOJIEIICH )
B XOJle¢ IpaKTHYECKOW paboThl (C MCIOJIb30BAaHUEM
BU3YaJIbHOU OTIOPBI).

BBenenue
Teopuro rpagos
(49

B

llepeso.  Cesoticmea  Oepega:  eOUHCMBEHHOCMb  NYymu,
Cyuwecmeosanue BUcayell BepulUHbl, CB8IA3b MelCOy YUCIOM
gepuiun U yuciom péoep. Ilpasuno ymuoicenus.

Ocsausamb noHamua: oOepedo Kaxk zpag bOes yuxia,
sucsa4asn sepuunHa (1ucm), 6emeb oepesa, nymv 8 oepese,
ouamemp oepesa.

H3yuamo ceolicmea Oepesa: cywecmgosanue sucayel
BEPUIUHbI, COUHCMBEHHOCMb  NYMU  MeHCOy  O8YMs
BEPULUHAMU, CB53b MENCOY YUCIOM BEPUIUH U HUCTIOM
péoep.

Yuacmeoeamo 6 o6cyscoenuu pewnenusn 3a0auu na nouck
u nepeuucieHue nymeii 6 oepege, onpedeieHue Hucia
sepuiun unu péoep 8 depege, 06x00 bUHAPHO20 depesa, &
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mom yucie ¢ NpUMeHeRUueM npasuiad YMHOMNCEHUAL.

CayuaiiHbie
COOBLITHSA
(8 u)

Ilpomusononoscnoe  cobvimue.  Juacpamma  Dunepa.
Obveounenue u nepeceuenue coboimui. Hecoemecmuvie
coovimusi. @opmyna crogcenus eeposmuocmeti. Illpasuno
VMHOJMCEHUsI  geposamHocmel.  Ycnoenas — eeposimHoCmb.
Heszasucumvie  cobwimus.  I[IpeOocmaeénenue  ciyyainozo
9KCnepumMenma 8 guoe oepesa.

Ocseaueamv nOHAMUA: 63AUMHO NPOMUBONONONHCHBIE
cobvimus, onepayuu HA0 cooblmusAMU, 00beOuHeHue U
nepeceuenue coovimuti, ouazpamma Jinepa (durepa—
Benna), coemecmuvie u necoemecmmuvie cooblmusl.
H3yuamb meopemut 0 seposmuocmu 00veOuHeHusr 08yx
coovimutl ((hopmyivl CLONHCEHUS BEPOSIMHOCHEN).
Yuacmeoeams ¢ o6cyncoenuu pewrenusa 3aoauu, ¢ mom
yucie meKCcmogule 3a0a4u Ha onpeoeneHue 8eposamHocmell
00veouHenuss U nepecedenus CcoObIMUll ¢ NOMOULIO
yucnogol  npamou, ouazpamm  Dinepa,  opmyavi
CILOJHCEHUS 8EPOSIMHOCTEN.

Ocsaueamo nonamu: npaguio VMHONCEHUS
8eposimHocmell, YCI08HASl 8EPOAMHOCHb, HE3A8UCUMbIE
cobObImus 0epeso CIy4auHo20 Onblmd.
H3yuamb  ceoiicmea  (onpedenenus)
cobbImuii.

Yuacmeoeamov ¢ oocyyncoenuu pewenusa 3adauu Ha
onpeoenieHue U UCNOIb308AHUE HE3ABUCUMDBIX COObIMULL.
Yuacmeoeamov ¢ oocyyncoenuu pewenusa 3adauu Ha
HOUCK 8EPOAMHOCMElU, 6 MOM HYUCIe YCIOBHbIX, C
UCNONIL308AHUEM Oepesa CLYYAliHO20 onblmd.

He3a6UcCUMblX

0O6001IeHHE,

KOHTPOJIb
(4 )

[IpencraBnenne ganHbix. OnucarenbHas CTaTUCTHKA. ['padsbl.
BepositHOCTB CIIy4aifHOTO COOBITHSL. DneMeHTHI
KOMOHMHATOPHUKH.

IloBTOpSITH U3yueHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha IpeICTABIICHNUE M OTTUCAHUE IAHHBIX C
IIOMOIIILI0 M3YYEHHBIX XapaKTEPUCTHK (c
MCII0JIb30BaHNEM BU3YaILHOM OMOPHI).

Yuacmeoeamv 6 oo6cyncoenuu pewenua 3agaum c
npuUMeHeHneM rpados.

Pemiate 3amauMm  Ha  HAXOXJEHHE  BEPOATHOCTH
CIIy4aiflHOTO COOBITHS TIO BEPOSTHOCTSAM AIIEMEHTapHBIX
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COOBITHI, B TOM YHUCJIE B ONbITAX C PaBHOBO3MO>KHBIMU
3JIEMEHTApHBIMU COOBITUSAMU (C BU3YaJIbHON ONOPOM).
Yuacmeoeamv ¢ obcysyncoenuu pewenusn 3ana4m Ha
HAXOXXJICHHE BEPOSATHOCTEH OOBETMHEHUS U TIEPECCUCHUS
COOBITHIi, B TOM YHCJI€ HE3aBUCUMBIX, C UCIIOJIb30BaHUEM
rpauuecKkux MpeaACTaBICHUN U JepeBa CIy4yaiHOro
OTIbITA.

Yuacmeoeamv ¢ ob6cysyncoenuu pewenusn 3anadum Ha
nepevnciieHne KoOMOMHAIMK (Yrciia IepecTaHOBOK, YHCIIa
COUYeTaHUll), Ha HAXOXKJIEHHUE BEPOSITHOCTEH COOBITUH C
NpUMEHEHUEM KOMOMHATOPHKH, B TOM UHCIE C
HCII0JIb30BaHUEM TpeyroyibHuKa [lackans.

9 knacc (He meHee 34 1)

Ha3Banmue
pasnaena (TeMbl)
(4mnci10 Yacon)

OcHoOBHOE coiep:KaHue

XapakTepucTHKA 1eATEJIbHOCTH 00Y4arommXcst

IToBTOpEeHUe IIpencraBnenne  gaHHbIX.  OnucarenbHas — CTaTUCTHKA.
Kypca 8 kiaacca Omnepauuu Haa coObITUsIMU. He3aBUCUMOCTD COOBITHIA.
CR)

IloBTOPSITH W3YyYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

PemaTh 3a7a4u Ha MpeCTaBICHUE U ONMCAHKUE JAHHBIX.
Pemate 3agauyM  Ha  HAXO0XJCHUE  BEPOATHOCTEH
00BEIMHECHHSI M TIEpPECeUeHUs COOBITHH, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIOJb30BaHWEM  TrpapuUecKux
MIPEACTABICHUI U IepeBa CIy4allHOTO OMBITA.

Pemath 3ana4yu Ha mepedrclieHue KOMOWHAIUK (4ucia
MEpPEeCTaHOBOK, YHMCJIAa COYETaHWW), Ha HaXO0XICHUE
BEPOSITHOCTEH COOBITHIA ¢ MpUMEHEHNEM KOMOMHATOPHKH,
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B TOM YHUCJIC C UCIIOJIB30BAHUCM TPCYT'OJIbHUKA ITackamns

DJIeMeHTBbI
KOMOUHATOPUKH
(49

KomOunatopHoe mpaBuiao yMHOXeHHs. [lepecTaHOBKH.
®dakropuan. CoueTaHuss W YUCIO COYETaHUH. IpeyeonvbHux
Iackansa. Ilpaktnyeckas padoTa «BeraucieHne BEpOSTHOCTEH
C HCIIOJIb30BaHMEM KOMOMHATOPHBIX (DYHKIMHA AIIEKTPOHHBIX
TaOIUI).

OcBauBath Ha  0a30BOM  YpOBHe  NOHATHA:
KOMOMHATOPHOE MPAaBWJIO YMHOXKEHHUS, YHNOPSJIOYEHHas
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (pakTopHai yucia,
COUYETaHUEe, YUCIIO COYeTaHUl, mpeyeonvHuk [lackans.
Pemats nmpocTeiilime 3aJayM  Ha  TEPEUYUCIICHUE
YIOPSOYCHHBIX AP, TPOCK, MEPEUHCICHUE TEPECTAHOBOK
A COYETAaHWH DIIEMESHTOB Pa3JIMYHBIX MHOXCCTB (HO
0o0pasiy).

Pemats mpocreiiline 3aJauM Ha NPUMEHEHUE YHCIIA
codeTaHuii B anredpe (cokpaéHHoe YMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBJIsIoniei TOMOIIBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCIIEHUE BEPOSITHOCTEH, B TOM YHCJIE€ C MOMOIIBIO
AJICKTPOHHBIX TAOIMI] B XOJE MPaKTUUECKOHW paboThl (C
BHU3YyaJIbHON OTIOPOiA).

I'eomeTpuueckas
BEpPOSITHOCTH
(4 9)

T'eomempuueckasn seposmuocmo. Cnyuatinwiii 66100p MOUKU U3
@ueypul Ha niocKkocmu, U3 OMpesKd, U3z 0yeU OKPYHCHOCHU.

Ocsaueams nonamue 2eomempuyecKoll 6epoamHoCmu.
Yuacmeoeamv 6 oocyyncoenuu pewenusn 3adauu na
Haxodicoenue 8eposIMmHOCmell 8 Onblmax, npeocmasumblx
KaK 8b100p Mo4eK Uz MHO20Y20/lbHUKA, KpYy2d, OMpe3Ka Uil
0yeu OKPYHCHOCMU, YUCTIO8020 NPOMENCYMKA

HcnbpiTanus
bepuyJiu
(6 9)

UcnbiTanue. Ycnex u Heyaada. Cepust UCTIBITAHUN JJO IEPBOTO
ycnexa. Wcnweitanus bepuymnu. BepostHoctu coObiThii B
cepun ucnbiTannii bepuymnu. [Ipaktudeckas paboTa
«Hcnprranus bepHyim».

OcBauBaTh Ha 0230BOM YPOBHeE NOHATHSA: HUCIIBITAHUE,
3IIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCIIEX U HEyqaua),
cepusi UCHBITaHWI, HACTYIUICHHE [EpBOro  ycrexa
(neymaum), cepus ucnbITanuii bepuysu.

Pemiars  mpocreiimime 3agJayd Ha  HAXOXKJICHUE
BEPOSITHOCTEW COOBITUII B CEpUU UCTBITAHUHN /10 TIEPBOTO
ycrexa, B TOM 4YHCJe ¢ MPUMEHEHHEM (OPMYIbl CyMMBI
TEOMETPUYECKON MPOTrpeccuu (C OMOpOl Ha CHPABOYHYIO
UH(POpMaILIHIO).

Pemate mpocreiinue

3aJavuM Ha HaxXOoXIACHUC
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BEPOSATHOCTEH  JJIEMEHTApHBIX COOBITMH B  CEpHUH
UCIBITAaHUN bepHy/UIM, Ha HaXO0XXICHUE BEPOATHOCTU
ONPENEIEHHOIO YHUCIa YCIEXOB B CEPUU MCIBITAHU
bepuymnu (¢ BU3yanbHOM OMOpoit).

H3yuars B X0J€ NpaKkTH4ecKoii padoThl, B TOM YHCIIE C
MOMOIIIBIO TU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
CepHUH UCIBITaHUM bepHymm

Cayuaiinas
BeJIHYMHA
(6 )

CnyvaiiHas BeJIMYMHA W paclpeseleHHe BEpOSTHOCTEH.
Maremarnueckoe OXHJAHME W JHCIEpPCUs  CIy4ailHOMN
BenuuMHbL. [IpuMepbl MareMaTH4ecKoro OXUIaHHUsS —Kak
TEOPETUYECKOTO CPETHEr0 3HAYCHUS BEJIMUUHBI.

[Tonsatue o 3axkoHe OobIMX uncen. M3aMepenne BeposiTHOCTEH
C MOMOIIIBIO YacToT. [IpumeHeHne 3akoHa OOJIBIINX YUCEIL.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHA: CiydailHas
BEJINYMHA, 3Ha4YeHUE CIy4aiiHON BEJINYMHBI,
pacnpeneneHne BEpOSITHOCTEH.

H3yyarp u oO0cyXkaaTb TPUMEpPBl TUCKPETHBIX U
HETPEPHIBHBIX CIy4alHBIX BETUYHH (POCT, BEC YEIOBEKA,
YUCJICHHOCTh HACEJICHUS, IPYTrUe N3MEHUYNBBIC BETUIHHBI,
paccMaTpUBaBIIHECS B Kypce CTaTUCTUKH), MOJCITBHBIX
CIy4allHbIX BEJIMYMH, CBS3aHHBIX CO CIIy4alHBIMH
ombITaMu (OpOCaHWE MOHETHI, WIPAIBHOM KOCTH, CO
CITyJaiiHBIM BBIOOPOM H T. T1.).

OcBauBatb Ha  0a30BOM  YpOBHe  NOHATHS:
MaTe€MaTUYECKOE OKHMJIAHUE CIIy4alHOW BEJIMYMHBI KakK
TEOPETUUECKOE CPEAHEE 3HAUCHHUE, TUCIIEPCHUS CITyHaliHOM
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUH YUCIOBOTO Habopa.
Pemiate 3amauMm Ha BBIUYKUCIEHHE MAaTEMATHUYECKOTO
OXUJAHUSI U JUCIEPCUM  JIUCKPETHOW  CIy4ailHOU
BEJIMYUHBI 0 33/JaHHOMY PACHPEIEICHUI0, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JioTepesMu (cC
HAIPAaBIIAONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTeMaTHYECKUM  OXHUJAHHEM WU
JUCIIEpCUEN HEKOTOPBIX paclpeiesieHnii, B TOM YHUCIe
pacnpeneneHus Cry4yailHOM BEIMYUHBI «4HCIIO YCIIEXOB» B
cepuu UcHbITaHui beprymm.

HN3yuyatb 4acToTy COOBITHUS B  TOBTOPSIOMIMXCS
CIy4YallHBIX ONbITaX KaK CIy4allHYyIO BEJIMUUHY.

90




3HAKOMHUTBCA C 3aKOHOM OoJypmKX yucen (B Qopme
bepnymnu): mnpu OOJBIIOM 4YHCIE OMNBITOB YacToTa
cOOBITHS OJIHM3Ka K €T0 BEPOSTHOCTH.

PemiaTh 3a1a4m Ha U3MEpEHUE BEPOSITHOCTEH C IIOMOIIBIO
4acTOT (C HAIMPaBJISAIONICH TOMOIIIBIO).

OO6cyxaaTh poJib 3aK0Ha OOJIBIINX YUCET B 000CHOBAaHUHU
YaCTOTHOTO METOJIa M3MEPEHHS BEPOSTHOCTEH.
OO0cy:kaaTh 3aKOH OOJBIIMX YHMCENT Kak IpOsBIICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B U3MEHUMBBIX SIBICHUSIX,
pOJIb 3aKOHA OOJBIIMX YHCEN B TMPHUPOJNE U B KHU3HH
YeNoBeKa.

O0o00mEeHne,
KOHTPOJIb
(10 9)

IIpencraBnenune  nmaHHbIX.  OnmcaTenbHas
BepostHocTh CIIy4aiiHOTO COOBITHS.
koMmOuHaTopuku. CirydailHble BEJTUYHHBI U PACTIPEICIICHHUS.

CTATHUCTHKA.
DeMEHTHI

HOBTOpHTb I/ISy'-IeHHOG nu BblCTpal/lBaTb CHCTeMy
3HAHWH.

PellIaTl) 3aJauMm Ha HpeI[CTaBJ'IeHI/Ie " OIMMCAHUEC HAaHHBIX.
PemaTh 3a1aun Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHH,
B TOM 4YHCI€ B OINbITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTapHBIMU COOBITHSAMH, BEPOATHOCTEH
00bEIMHEHUsI W TIEpPECeUeHUsT COOBITHUH, BBIYUCIATH
BEPOATHOCTH B OTBITAX C CEPUSAMM CIIYYANHBIX UCTIBITAHUN

[Ipu pa3paboTke paboueld mporpaMMbl B TEMATHYECKOM TUIAHUPOBAHUU JOJKHBI OBITH YYTEHBI BO3MO>KHOCTH
MCITIOJIb30BaHUS AJIEKTPOHHBIX (IIUPPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SABISIOMINXCA Y4EOHO-METOJUIECKUMU MaTepruaIaMu
ANIEKTPOHHBIE YYEOHMKM W 3aJaYHWKH, DJIEKTPOHHbIE OWOIMOTEKH, BHUPTyaIbHbBIC
nabopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMH MU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCTIONB3YEMBIMH NIJIsi OOYUCHUS U
BOCITUTAHUSI PA3JIMYHBIX TPYII IOJH30BATENCH, MPEACTABICHHBIMUA B AJIEKTPOHHOM (IIMGPOBOM) BUIE M PEaTU3YIOUIUMU

(MyJIbTUMEOUNHBIE MPOrPAMMEI,

nunaktrudeckue Bo3moxkHocT KT, comepaxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BaHUMU.
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