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[TOACHUTEJIBHAA 3AITNCKA

PabGouass mporpamma 1o wmaTemMaTHKe i OOyYaromIMXCA C 3aJep>KKOM
ncuxuueckoro pazsurtus (nanee — 311P) Ha ypoBHe 0CHOBHOTO 00111€TO 00pa3oBaHuUs
MIOATOTOBJIIEHA Ha OCHOBE @Denepa’bHOr0 TOCYJAapPCTBEHHOTO O00pa30BaTEIbHOIO
CcTaHJapTa OCHOBHOro obmiero oopazoBanus (IIpuka3z Munnpocsemenus: Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuUHHCTEPCTBOM IOCTHIMH Poccuiickoi
®denepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O00), DenepalibHOI
aJIalITUPOBAHHON OCHOBHOM 00pa30BaTENbHON MpPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus 11 OOYYaAIOMIMXCS C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS
(ITpukaz MunpocBemenusi Poccun ot 24.11.2022 Nel(025, 3apeructpupoBan
MunucrepctBoM toctunimu Poccuiickot ®@enepanuu 21.03.2023 r., per. HOMeEp
72653), (mamee — AOOIT OOO 3I1P), ITpumepHoii paboueii mporpaMmMbl OCHOBHOTO
obmero o6paszoBanus st oOydarommxcs ¢ 3[IP mo mpeamery «MartemaTukay,
paboueil TporpaMmbl BOCIHMTAaHHS, C YYETOM pacCIpeAesieHHbIX MO0 KJilaccam
IpPOBEpPAEMBbIX TpeOOBaHUN K pe3yjbTaTaM OCBOCHMS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHusl 1Jisi O0OyYaIOIMIUXCS C
3a/ICP’)KKOM TICUXWYECKOTO pa3BuUTUs. B pabodell mporpamMme ydTeHbl HUIEU H
nonoxxenus: KoHlenuu pa3BUTUS MaTEMaTHYECKOTO o0pa3zoBaHusi B Poccuiickoii
denepanum.

OO0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka»

VYuebnsiii npeametr «MareMmaTtukay BXOJUT B MPEIMETHYIO 00JacTh
«Marematuka u uHpopMaTuka». OH CIIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON
KyJbTYpbl U JIOTMYECKOTO MBIIUICHUS, (OPMHPOBAHUIO YMEHHUS MOJIb30BATHCS
QITOpPUTMaMH, a TaKKe NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOM >KuM3HM oOyuatomuxcsi ¢ 3[IP. VYdeOHblii mnpeamer pa3BuBaer
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIMOHAIbHYI) TI'PaMOTHOCTb,
YMEHUS  BOCIPUHUMATh M KPUTHUYECKHM  aHAJIM3UPOBATh  HMH(OpPMALHUIO,
MPEACTABICHHYIO B Pa3JINYHBIX (pOopMax.

OOyueHue mMaTeMaTUKe JAaET BO3MOKHOCTh pa3BuBaTh y oOyvaroniuxcs ¢ 311P
TOYHYIO, PAlMOHAJIIBHYI0O U WH(OPMATUBHYIO pedb, YMEHUE OTOMpaTh HaumbOojee
MOAXO/SIINE S3bIKOBBIE, CUMBOJUYECKUE, TpaQUUECKue CpPeACTBa ISl BBIPAKEHUS
CY)KJIEHUI W HaTJISIAHOTO UX MPEACTABICHHUS.

HeoO0xoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBaHUU
ABIIIETCS  O0Ilee 3HAKOMCTBO C METOJaMU IO3HAHUA JAEHCTBUTEIHHOCTH,
IIPEACTABICHHUE O IPEIMETE U METOAAX MaTEMATHUKH, UX OTJIMYUU OT METOJOB JIPYTUX
€CTECTBEHHBIX U T'yMaHUTApHbIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTEeMaTUKU
JUISL pelIeHUs] Hay4YHbIX W NPUKIAJHbIX 3adad. TakuMm o0pa3oM, MaTeMaTUyecKoe
oOpa3oBaHKe BHOCUT CBOM BKJIa/ B (popMupoBaHue 0011Iel KyJIbTyphl UEJIOBEKA.

N3yyeHne MareMaTHKud TaKkKe CIOCOOCTBYET ACTETHYECKOMY BOCHUTAHUIO
YeJIoBeKa, MOHMMAHHWIO KpPAacoThl M M3SIIECTBA MAaTEMAaTUYECKHX PaCCyKIEHUH,
BOCIIPUSITHIO TEOMETPUUECKUX (OPM, YCBOECHUIO UJIEU CUMMETPUH.



[IporpamMma oTpakaeT coaepkaHue oOydeHus npeamery «Martematuka» c
Y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyyvaronuxcs ¢ 3[1P. OBmanenue
y4eOHbIM IpeaMeToM «MaTteMaTuka» NpeacTaBisieT ONPEEIIEHHYIO CII0KHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyudaromumxca c¢ 3IIP Hauboisiee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILUIEHUS, MO3TOMY aOCTpaKkTHbIE U
OTBJICUECHHBIE KAaTETOPUM UM TPYIHOJOCTYIIHBI. B TOXe Bpems IpU CIIEIHAIBHOM
oOydeHuu OOydyaromuecss MOTYT BBIIOJHATh 3aJaHud 10 anroputMy. OHH
BOCIIPMMMYHMBBI K IIOMOIIX, MOTYT BBIIIOJHHUTH IEPEHOC HA aHAJIOTMYHOE 3aJaHUE
YCBOEGHHOT0 crnocoba peunieHus. CHU)KEHHUE Pa3BUTHS MBICIUTEIbHBIX OIEpanuil u
3aMEJUICHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUM NPUBOAAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpPLIAEMBIX y4E€OHBIX AEHCTBHHA. Y 00y4aronIuxcsl 3aTpyIHEHBI
CUETHBIC BBIUYMCIICHUS, NPOU3BOJUMBIE B yME. B NMHUCHMEHHBIX BBIYMCICHUSX OHHU
MOTYT MpPOIyCKaTh OJMH W3 MPOMEXYTOUHbIX wIaroB. IIpu paGore ¢ 4YuCIOBBIMU
BBIPDQKCHHUSIMU, BBIYUCICHUEM HMX 3HAYEHUS MOTYT HE YyJAEpPKUBATh NPaBUIbHBINA
nopsinok aercteuid. [1pu ynpouienuu, npeodpazoBaHuu BelpaxkeHuil yyamuecs ¢ 3I1P
HE MOTYT CaMOCTOSITEJIBHO NPUHATH PEIICHHE O IOCJIEI0BATEIbHOCTH BBIITOJIHECHHUS
neiucTBuil. KOHKPETHOCTh MBIIIICHUSI OCJIOXKHSET YCBOCHHS HABBIKA PELICHUS
YPaBHEHUI, HEPaBEHCTB, CHUCTEMBbl YpaBHEHHMH. M MalomocTynmHO COBEpIIECHHE
oOpaTUMBIX Oneparuil.

Huskuii  ypoBeHb pa3BUTHsS  JIOTUYECKUX  ONEpAlMd, HEIOCTAaTOYHAas
00O0OIIEHHOCTh MBIIUICHHUS] 3aTPYAHSIOT U3yyeHue TeMbl «DyHKIUW»: 1pH
onpeneneHu (QyHKIMOHAJIBHOM 3aBUCUMOCTH, NPH ONHCAHUM TpapUUecKoit
CUTYAIIMH, UCIIOJIb3YsI T€OMETPUUECKHI, anreOpandeckuid, QyHKIUOHAIbHBIA S3BIKH.
Hepeako yuaniyecss He BUIAT pa3HULIBI MEXAY 00JACThbIO onpeaeneHuss GyHKIUHA U
00J1aCThIO 3HAYECHUH.

Pemenne 3amau conmpsbkKeHO € TPYAHOCTAIMHU O(OPMIIEHUS KpaTKOW 3aIucH,
NPOBEACHMS aHaJIM3a YCIOBUS 3a/1a4H, BhIJIEICHUS cyliecTBeHHoro. O0yyaromnuecs ¢
31IP 3aTpyaHsrOTCS clenaTh YMO3AKIOYEHHE OT OOIIEro K YacTHOMY, HEpPEIKO
BbIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  PEIIEHUs, HWHOTJa OTrpaHUYHUBAIOTCS
MaHUIYJISIUSAMU C YUCIIAMHU.

[Ipy wm3yueHuum reomeTpuueckoro wMarepuana oOydarommuecs ¢ 3IIP
CTAJIKMBAIOTCS €  TPYAHOCTBIO  JelaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
MocJieI0BaTeIbHbIE paccykieHnsa. HernmpouHble 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPHUHU
MPUBOAMUT K OIIMOKaM B PEIICHHHM TeOMETpUYecKux 3agad. OOywaromuecs MOTYT
NOJIMEHUTH (POpMYIly, HETIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommoOKam B
peumieHuy  3aJad  OPHUBOMAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npencraBieHus. IM C10KHO BBIMOJIHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

TouyHOCTB 3aIOMUHAHMSI ¥ BOCTIPOU3BEICHHSI yueOHOT0 MaTepraia CHUKEHBI 10
IpUYMHE CJIA00CTH MHECTUYECKOM JEesATENbHOCTH, CYXXEHUs o0bema MaMsATH.
Oo6yuatomumcst ¢ 3I1P TpeOyercst Oonbilie BpeMEHHM Ha 3aKpervieHHEe MmaTepuana,
aKTyalau3alys 3HaHUH 10 ONOpPE PU BOCIPOU3BEICHHH.

Jl1st mpeo1oyieHust TPYIHOCTEHN B M3y4eHUH y4eOHoro npeamMera «MaremaTukay
HeoOxonuMa ajanTtanus oObeMa M XapakTepa yuyeOHOro marepuaia K



MO3HABATENbHBIM BO3MOXKHOCTAM yuamuxcsi ¢ 3[IP. Cnexyer y4eOHbI MaTepuai
MPETNOAHOCUTh HEOONBIIUMU TOPIHUSIMH, YCIOXKHSIS €ro MOCTENeHHO, H3BICKHUBATh
CHOCOOBI  aJanTaluMy TPYIOHBIX 3aJaHUil, HEKOTOpble TEMbl JaBaTh Kak
O3HAaKOMHUTEJIBHBIC; HCKIIF0YATh OTAEJIBHBIE TPYIHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MaTepuall PEKOMEHAYETCS H3ydaTb B IIPOLECCE NPAKTUYECKON IEATEIBHOCTH IIO
pemieHnto  3agad.  OpraHuyeckoe €QUMHCTBO IPAKTHYECKOW UM YMCTBEHHOU
JESATEIbHOCTH y4YalllUXcsd Ha YypOKaX MATE€MaTUKHU CIIOCOOCTBYIOT IPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO OA3UCHBIX MATEMAaTUYECKUX 3HAHUNM U YMEHUH.

IIeJIl/I U 3aJaY1 U3YyYCHUSA yqeﬁnoro npeamerTa «MarTemaTHKa»

[IpuopuTeTHBIMU Yyeramu 00yUeHus MaTeMaTrKe B 5—9 Kilaccax sIBISIOTCS:

" (opMHUpOBaHUE IEHTPAJIHHBIX MATEMATHYECKUX TMOHSATUN (YUCIIO, BEIUYMHA,
reoMeTpuyeckas  Qurypa,  IEpEMEHHas,  BEpPOSTHOCTD, GyHKLHSA),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MAaTE€MaTHYECKOIrO
oOpazoBanus ob0y4arouiuxcs ¢ 3I1P;

* noaseaeHue odyuarouuxcs ¢ 31IP Ha 1ocTynTHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MATEMATUKHU U OKPYKAIOIIETO MUPa, TIOHUMAHUE MAaTEMATUKHU KaK
4yacTu o0IeH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTHE WHTEIJICKTYAJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH 00y4arommxcsi ¢
311P, no3HaBaTenpHON aKTUBHOCTH, HCCIIEIOBATENIbCKAX YMEHUN, KpUTUYHOCTH
MBIIIEHUS, UHTEPECA K U3YYCHHIO MAaTEMATUKH;

" (opmupoBaHue (YHKIHOHAJIBHON MaTeMaTH4YEeCKOM TI'pPaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBIICHUA  MaTeMaTHYECKUX  TOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B pEAIbHBIX )KU3HEHHBIX CUTYalUAX U PU U3YUECHHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynUpoBaTh MX Ha S3bIKE MATEMAaTHKU U CO3/1aBaTh MaTeMaTHYECKUE
MOJEIHN, MPUMEHSATh OCBOEHHBI MaTEeMaTUYECKUW amnmapar g perieHus
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3aJa4, MWHTEPIOPETUPOBaTH U  OLICHHUBATh
NIOJIyYEHHBIE PE3YJIBTATHI.

JlocTrkeHue 3Tux 1enei 00ecrnevynBaeTcs peieHueM CIIeIYOUMX 3a0ay.

* ¢opmupoBath y oOyuaronmuxcsi ¢ 3I[IP HaBbeiku ydeOHO-TIO3HaBaTEIbHOU
NEeATEIbHOCTH: IUIAHUPOBaHUE paldOThl, MOWCK pAMOHAIBHBIX MyTeH ee
BBITIOJIHEHHUS, OCYILLIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HMHTEIUIEKTYaJbHOMY pPa3BUTHIO, (OPMUPOBATH KayecTBa,
HEO0OXOMMbIE YETIOBEKY JJIsl MOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOUIECTBE,
CBOMCTBEHHbBIE MAaTEMAaTUYECKOW NIEATENbHOCTH: SCHOCTU U TOYHOCTH MBICIIH,
UHTYULUHU, TPOCTPAHCTBEHHBIX MPEICTABICHUI, CIIOCOOHOCTH K MPEOJI0JIEHUIO
TPYIHOCTEW;

* (GopMHpOBATH KIIIOUEBBIC KOMICTCHIIMM YYaIlIUXCs B paMKax MPEIMETHOU
obnactu «Maremaruka 1 HTHGOPMATHUKAY,

" pa3BUBATh MOHATUHHOE MBIIUICHUS oO0ydatomuxcs ¢ 3I1P;



" OCYLIECTBJIATh KOPPEKIUIO MO3HABATEIBHBIX MpolrieccoB ooyyatomuxcs ¢ 3I1P,
HEOOXOJUMBIX JUIsI OCBOEHHUS TMPOTPAMMHOIO MaTepuana Mo Yy4eOHOMY
npeaMeTy;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTEIbHBIX ACPHUIIITOB B
OCBOGHHUH TMPEIIECTBYIONIETO MPOTPaMMHOTO MaTepHaia y oOy4aromuxcs ¢
3I1P 1 HEZOCTAaTKOB B KX MAaTEMAaTUYECKOM Pa3BUTHUU;

" copmHupOBaTH YCTOWYMBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABJISATH U Pa3BUBATh MaTEMATHUYECKHE U TBOPUECKHUE CITIOCOOHOCTH.
OCHOBHBIE JIMHUU COJEpXKaHUS Kypca MareMaTuku B 5-9 kiaccax: «Yucna u

BBIUMCIICHUS, «Anredpa» («AnreOpanueckue BBIPAXKEHUS», «YpaBHEHUA W
HEpaBeHCTBA»), «DyHkum», «l'eomerpusi» («l'eomerpuueckue ¢GuUrypsl U HxX
CBOMCTBaY, «/3MepeHne reoMeTpUYECKUX BEINUNHY), « BEpOSITHOCTD M CTaTUCTUKAY.
JlaHHbBIE TUHUM PA3BUBAIOTCS MapajljIeNIbHO, KaXKasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOHM, OJHAKO HE HE3aBHUCHMMO OJHA OT JPYrod, a B TECHOM KOHTAaKTe U
B3anmozeiicTBun. Kpome 3Toro, ux oOBEAWHSAET JOTHYECKas COCTABIIAIOIIAS,
TPaIUIIMOHHO TPUCYIIAs MAaTEMaTHKE U POHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPCBHI
u coaepkatenbubie muHuU. ChopmynupoBanHoe B deneparbHOM rocygapCTBEHHOM
00pa3oBaTENbHOM CTaHJIAPTE OCHOBHOI'O 00IIEro 00pa3oBaHMs TPEOOBAHHE «YMETb
OTIEpUPOBATH MOHATUSAMU: OIMpEIeTICHIE, aKCHOMa, TEOpeMa, T0Ka3aTeIbCTBO; YMEHHUE
pacrmo3HaBaTh HMCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS, MNPHUBOJUTH NPUMEPHl U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHMSI BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a ((OpMUPOBAHHE JIOTUUECKMX YMEHUM pacipeenseTcs o BCeM rojam
00yueHHs Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTam
OCBOEHHMsI paboyeil mporpammbl, pacHpeles]€HHbBIM 10 TrojaM  OO0y4yeHwus,
CTPYKTYpUPOBAHO TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMPUHIUIHAIBHBIM
BOoIpocaM  oOydaromuecsi  o0palllayiiCh  HEOJHOKPATHO, UTOOBI  OBJIAJICHUE
MaTEeMaTHUYEeCKUMH TOHSATHUSMU U HaBBIKAMH OCYIIECTBISUIOCH TMOCIIEIOBATEIHHO H
MOCTynaTelbHO, C COOMIOACHHEM NPUHIUIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJTIOYQJIMCH B OOIIYI0 CHCTEMY MaTeMaTHYEeCKHX MPEICTABICHUN OOYyYaronIuxcs C
3I1P, pacmmpss u yriyousss e€, o0pa3ysi IpOYHble MHOKECTBEHHBIE CBA3M. O01IMe
Lend u3yudeHus ydeOHoro mnpeamera «MaremaTukay TMpeCTaBlICHbl B padoueit
IporpaMmme OCHOBHOI'O 00I1Ier0 00pa30oBaHUsl.

Oco0enHocTH 0TOOPA M aJanTalluM Y4eOHOI0 MaTepHuaJia 10 MaTeMaTHKe

OOydenne ydeOHOMY TipeaMeTy «MareMaTthka» CTPOUTCS Ha CO3IaHHUU
ONTUMAJIBLHBIX YCIOBUHN /I YCBOSHUS POTPAMMHOTO MaTepualia 00ydJaroniMuCs ¢
3I1P. bonbiioe BHUMaHUE yaenseTcs 0T0opy yueOHOTro Marepuaia B COOTBETCTBUU C
IPUHILIMIIOM JOCTYMHOCTH IPH COXPAHEHHU OO0IIero 0a30BOr0 YpOBHS, KOTOPBI
JOJHKEH IO CO/IEP KAHUIO U 00BEMY OBITh aIallTUPOBAHHBIM Ui oOy4daromuxcs ¢ 3[1P
B COOTBETCTBHH C HX OCOOBIMH oOOpa3oBaTelbHBIMH TOTpeOHOCTSIMH. Cremyer
o0jerynTh oBIaZeHue wmarepuanoMm oOydarommumucs ¢ 3IIP mocpenctBom ero
JETabHOTO OOBSCHEHHUS C CUCTEMATUYECKUM TTOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKU



B INPUMEHEHUU 3HAHUM, MCHOJb3ys IMPUEMBl aKTyalu3auuu (BU3yajbHas OIOpa,
MaMsTKa).

[Iporpamma npenxycMaTpUBaeT BHECEHHE HEKOTOPBIX U3MEHEHHUI: YMEHBIIICHHE
o0bEMa TEOPETUYECKUX CBEJCHUI, BBIHECEHUE OTAEIBHBIX TEM WM IIENIBIX Pa3/IeiioB
B MaTepHuabl 1151 0030pHOT0, 03HAKOMUTEIBHOTO U3yUYEHUSI.

N3meHeHnns nporpamMmsl B 59 kiaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM ILIAaHE PEKOMEHAYETCS H3ydaTh CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBHble Qurype», «umuaap, xoHyc, mapy», «Kyo»,
«IIpssmoyronpHbI mapamnenenumnen», «llepemenienre Mo KOOpAMHATHOW IPSIMON»,
«Mopaynp yucna», «HucnoBble NpoMEKyTKH»; «Macmrad» (M3ydaercsa B Kypce
«I"eorpadusi»); «M300paxeHne reoMeTpuueckux (GUryp Ha HEJIMHOBAHHON Oymare ¢
WCIIOJBb30BAaHUEM LMPKYJIs, JIMHEWKW, YrOJbHUKA, TPAHCHOPTHpa», «/lmuHa
OKpyXHOCTHY», «lInomane kpyra», «llapamiensusie npsmeiey», «llepnenaukynspHbie
npsMbiey, «OceBasi U LIEHTpalibHas CUMMETPUN» (HM3ydaeTcs B Kypce F€OMETPHH);
«beckoHeuHble TMEePUOIUYECKHE [eCATUYHbIE OpoOu. JlecaTnuHoe npuOIMHKEHHE
OOBIKHOBEHHOM ApoOn» (M3y4aeTcsl B Kypce ajireopsl).

Anzeopa

B 03HaKOMHUTEIBHOM IIJIaHE PEKOMEHAYETCS H3ydaTh CIEAYIOIIUE TEMBI:
«ppaunonansHelie uncia. /lerictBuTenpHble yncnay, « CpaBHEHHE TEVCTBUTEIBHBIX
yucen, apu(METHUECKUE ACUCTBUS C JEHCTBUTENbHBIMU 4HuciIamMu», «HaxoxaeHnue
OpUOIMKEHHBIX 3HAUE€HUM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETHEU U YETBEPTOM CTEIIEHEHN PA3JIOKEHNEM HA MHOKUTEIN», «DYyHKIHS ¥
=Vx u ee rpadux», «llorpemHOCTs M TOYHOCTh NPUOIMKEHUsD», «UeTHble U
HeueTHble QyHKIMN», «DyHkms y=x"», «DyHkmus y= ax?, ee rpa@uk ¥ CBONCTBA.
I'paduku Gynkuumii y= ax? + N u y=a(x-m)?, «YpaBHEHHE C JBYMs IEPEMEHHBIMHU U €70
rpaduky», «I'papuueckuii crnocod pemieHus CUCTEMbl ypaBHEHMI», «300pakeHue
YJICHOB apu(PMETHUUECKONU U TEOMETPUUECKON MTPOTrPeCCHil TOUKaMHU Ha KOOPUHATHOM

IJIOCKOCTHU. JINHENHBIN U SKCIOHEHIMAIBHBINA POCT. CI0KHBIE TPOLIEHTHI..

T'eomempus

Crnenyer OCHOBHOE BHUMAaHHE YEJIHUTh PAKTUYECKOW HAIPaBIEHHOCTH Kypca,
UCKJIIOYMB U YNPOCTUB HAMOOJIEe CIOXKHBIA JJI BOCHPHUATHS TEOPETUUECKUI
matepuan. Ha ypokax reoMerpuu HEOOXOIMMO MAaKCUMaJbHO MCIIOJIb30BAaTh
HATJIAIHbIE CpencTBa OOyYeHHs, OOJbIIe TPOBOIUTH MPAKTUUYECKHX paboT C
ydaluMucs, pemats 3agaud. CTpOUTh pelieHre 3a7a4 MNpu MOCTOSHHOM 0o0OpallleHuu
K HarJITHOCTHA — PUCYHKaM U YE€pPTEkKaM.

O3nakomuTeNnbHO naTh TeMbl: «TeopeMbl M J0Ka3aTeabCTBO. AKCHOMBDY,
«JlokazaTenbcTBO OT MNPOTHUBHOrO», «CyIIECTBOBAHHE M  E€AMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMOi», «MeTos reoMeTpudeckux mecr», «Meron yaBOeHHs
Mennansl», « Teopema Paneca u TeopemMa O IPONOPLUHUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHUKay, «I3MeHeHre TPUrOHOMETPUUYECKUX (PYHKIIUN TpU BO3pACTaHUU
yria», «®opMmysbl Uil PagMyCcOB BIUCAaHHBIX M ONHMCAHHBIX OKPY>KHOCTEH
IIPAaBUJIBHBIX MHOTOYTOJBHHUKOBY», «YpaBHEHUE NpsIMOi», «llBmxkeHune», «CBoncTBa
IOBIKEHUS», «TeopemMa 0 MPOU3BENEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUU



OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIBHOMN.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, 4TO AaHHBIA KypC BBI3bIBACT HAWOOJIBIIHME CIIOXKHOCTH JJIs
oOyuaromuxcsi ¢ 3IIP, cBsi3aHHBIE CO CHMKEHHBIM YPOBHEM pPa3BUTHUS CIIOBECHO-
JIOTUYECKOTO MBIIICHUS, €r0 M3y4YeHHEe JOJHKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM JIJIsi YYEHUKOB Marepuasie. OCHOBHOE BHHMAaHUE CIEAyEeT YHACIUTh
pasnenaM, CBSI3aHHBIMHA C IIOBTOPEHHMEM MPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUN W 3aJaHHUM, CBSI3aHHBIX C MPAKTUYECKON JEATEIBbHOCTHIO
00yyvarommxcs.

HCO6XO,ZII/IMO IMEPCCMOTPCTE COACPIKAHUC TCOPCTHUYCCKOIO MaArcpuala H
XapaKTCp €TI0 H3JI0KCHHA: TeopeTI/I‘-ICCKI/Iﬁ Marcpuail IpCIIOAHOCHUTL B IIPOLCCCC
peUICHUA 3a4a4 W BBIIIOJIHCHUA BaHaHI/Iﬁ HaI'JIIAHO-IIPAKTHYCCKOI'O XapaKTCpad, HC
Tp€6OBaTI> BbIBOJA M 3aIllOMHMHAHHA CJIOXKHBIX ¢)0pMy.TI, PCHICHUA HCCTAHAAPTHBIX,
pr,ZIOéMKI/IX 3aIIaHHﬁ. PSII[ TCM CIICAYCT U3y4aThb B O3HAKOMUTCIIBHOM IIJIaHC.

Buas! gesresabHoctn o0yuawmuxcs ¢ 3IIP, 00yciioBi1eHHBIE 0COOBIMU
o0pa3oBaTeIbHBIMHU MOTPEOHOCTAMM U 00ecTedYHBaIOIIMEe OCMbICJIEHHOE
0CBOEHME COJIepPKaAaHNH 00pa30BaHud MO nmpeamery «MaTeMaTHKa

Conepxxanue BUIOB JesTenbHOCTH oOyuwaroumxcs ¢ 3[IP onpenensierca ux
0CcoObIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCMONB3YyEMBIX B
OOII OOO obumwx a5 Bcex 00y4arolmuxcsi BUAOB ACSITEIbHOCTU CIEAYET YCUIHUTh
BU/JIbI JE€SATENBHOCTU CTIEM(PUUHBIE JIJIs1 JAHHOW KaTeropuu JeTei, 00ecrneurnBaronime
OCMBICJIEHHOE OCBOEHHME COJEp)KaHHUs OO0pa3oBaHUA MO MPEAMETY: YCUJICHUE
MPEAMETHO-TIPAKTUYECKON JEATENbHOCTH C AKTUBHU3ALMEH CEHCOPHBIX CHCTEM;
YepellOBaHWE BHJOB JICATEIBHOCTH, 3aJICUCTBYIOIIMX pPAa3jIM4YHbIE CEHCOPHbIE
CUCTEMbI; OCBOEHHE MaTepHuaia ¢ ONOPOi Ha aJITOPUTM; «IIOLIArOBOCTh» B U3YUECHHUH
Marepuaa; UCIOJIb30BaHUE JOMOJHUTENBHOW BU3yaIbHON OMIOPHI (CXEMBI, TIA0JIOHBI,
OMOpHbIE TaOJMILIBI); PEUEBOM OTYET O MPOIECCe U pe3ysbTare JeATeIbHOCTH;
BBIMOJIHEHUE CHELUAJIbHBIX 3aJlaHul, 00ECIEeUUBAIOIUX KOPPEKIMIO PEeryJsuu
y4eOHO-TI03HABATENIbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yJbTara.

Temarnueckas u TepMuHOJIOrHYeckas ekcuka coorserctsyer OOIT OOO0.

Jns oOyuaromuxcs ¢ 3IIP cCyliecTBEHHBIM SIBISIIOTCA TMPUEMBI PabOThI C
JEKCUYECKUM MaTepuasioM Mo npeamery. IlpoBonurcs cneuuaibHas paboTa MO
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYaIOIIMUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHUU.
N3yuaeMble TEpMUHBI BBOJSTCS HA MOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyalibHAs
NOJIIEPKKA, AITOPUTMBI PabOTHI C ONPEIETICHUEM, OTIOPHBIE CXEMbI IJIs aKTyalln3aluu
TEPMUHOJIOTHUHU.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4eOHBINM mpeaMmeT «MaTtemaThkKa
BXOJIUT B TpeAMETHYIO obOnacth «MartemaTtnka u uWHOOpPMATHKAa» U SIBISIETCS
o0s3aTenbHBIM 7151 u3ydeHus. B 5-9 kimaccax y4ueOHbIi mpenmer «MareMaTukay



TPaJIULIMOHHO M3Yy4YaeTcs B paMKax CIEIyIOUX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «AunreOpa» (BKIOYas 3JIEMEHTHI
CTaTUCTUKHW M TEOpUU BeposiTHOCTeH) m «I'eomerpusi». Hacrosiel mporpaMmoi
BBOJIUTCSI CAMOCTOSTENbHBIN yU4eOHBIN Kypc «BeposiITHOCTh U CTATUCTHKAY.

Hacrosimieit mporpaMMoit npetycMaTpUBaeTCs BbIACIEHHE B y4eOHOM TUTaHE Ha
U3y4YeHHE MaTeMaTHKU B 5—6 Ki1accax S yueOHbIX YacOB B HEJIEIO B TEUEHUE KaXKI0TO
roja oOydeHusi, B 7-9 kiaccax 6 y4eOHBIX YaCOB B HEEINIO B TEUCHUE KaXK0TO T0/1a
oOyuenus (3 yaca B HeZIeJIIO Ha U3y4ueHUe anreOpsl, 2 yaca — Ha TeOMeTpHIo U 1 yac B
HEJISNTIO — Ha U3Y4YeHUE BEPOSITHOCTH U CTATUCTUKH, Bcero 952 yueOHBIX Haca.

B nepexoonuwiii nepuoo (2023-2024 yu. 200) na uzyuenue xypca « Beposmuocmo
u cmamucmuxay 8 8 Kuacce omeooumcs 2 uyaca 6 Heoenro (C Yeavlo 0CBOeHUs.
NPONYWEHHOU NPO2PaMMbl 7 Kiacca).

Conepxxanue yueObHoro npeamera «MaTemaTukay, MpeICTaBICHHOE Bpabouei
nporpamme, cootBerctByer ®I'OC OO0, 0cHOBHOW 00pa30BaTENbHON MpOTrpaMMe
OCHOBHOTO 00111er0 00pa3oBaHusl, aJanNTUPOBAHHONW OCHOBHOM 00pa3oBaTebHOU
MporpaMMe OCHOBHOTO 00IIero oOpa3oBaHUs ISl OOYYAIOUIUXCS C 3aJIeP>KKOM
MICUXUYECKOTO Pa3BUTHSL.



PABOYAA ITPOTPAMMA YUEBHOTI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Henu n3yyeHusi yaeOHOro Kypca

[TpropuTeTHBIME TEIIMHU 00YUEHUS MaTEMAaTHKE B 5—6 Kilaccax sSBIISFOTCS:

" OpoAoSiKeHUE (HOPMHUPOBAHUSI OCHOBHBIX MAaTEMaTHYECKUX MOHITHH (Yucio,
BeJMYMHA, reoMeTpuueckas (urypa), o0ecrneynBaomMX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHMs 00YUYarOIINXCS;

" pa3BUTUE WHTEUICKTYAJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 00ydarouuxcs c
3I1P, nmo3HaBaTeNbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHM, HHTEpeca K
U3YYEHUIO MaTEMATUKH;

* noxaBeaeHue oOyyaromuxcs ¢ 3[1P Ha ToCTynmTHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKH U OKPYXKAIOIIEr0 MUPA;

* dopmupoBaHre (HYHKIIMOHATHLHONM MaTEeMaTHYECKOW TPAMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PEabHBIX )KH3HEHHBIX CUTYaIUsX,
MPUMEHSATh OCBOCHHBIC YMEHHS JIA PEIICHUS MPaKTUKO-OPHEHTHPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATH IOTYYEHHBIC pPE3yibTaThl W OIICHUBATH WX HAa
COOTBETCTBHE MPAKTHUECKOU CUTYyaITHH.

OcCHOBHBIE JIMHUU COJEPKaHMS Kypca MaTemMaTHKu B 5—6 Kiaccax —
apudMeTnyecKkas U TeOMETpUYEeCcKas, KOTOPbIE pa3BUBAIOTCS MMapaslIeNbHO, KaK/Ias B
COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOH, a B
TECHOM KOHTaKT€ W B3auMOJACHCTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU alreOphl U ONMUCATEIbHON CTATUCTHKHU.

N3yuenne apudmeTHdeckoro Marepuajga HauWHACTCS CO CHUCTEMaTH3allud U
pPa3BUTHS 3HAHWUW O HATYpaJbHBIX YHCIIAX, IMOJTYYEHHBIX B HadalbHOU mkoje. [Ipu
9TOM COBEPIICHCTBOBAHWUE BBIYUCIUTEIPHOM TEXHUKH W (OPMHPOBAHHWE HOBBIX
TEOPETUYECKUX 3HAHWHA COYETACTCS C Pa3BUTHUEM BBIUUCIUTEIBHOW KYJIbTYpHI, B
YaCTHOCTH C OOYYECHHEM IMPOCTEHINNM MpUEMaM TPUKUIKA U OIEHKH pPe3yIbTaTOB
BBIYKCIICHUMN. V3ydeHne HaTypabHBIX Ynces MPOA0bKaeTCs B 6 Kiacce 3HaKOMCTBOM
C HAYaJIbHBIMU TIOHSITUSIMU TEOPUU JICITUMOCTH.

Jpyroii KpymHbIi OJOK B COAECpXKAHUU apU(PMETUIECKON JIMHUUA — ITO JPOOH.
Hauano u3ydennsi 0OOBIKHOBEHHBIX U JECSITHUHBIX APOOEil OTHECEHO K 5 Kiaccy. ITo
NEPBBIA ATall B OCBOCHHH ApOOEH, KOTr/Ja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UJesMU, TOHATHSIMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApOOEi B
MOJTHOM 00BEME MPEAIIECTBYET U3YUCHHIO ACCITHUHBIX IPOOeii, 4To 1enecoo0pa3Ho
C TOYKH 3pEHUS JIOTUKH W3JIOKCHHS YMCIOBOM JIMHHUH, KOTJa MpaBHJa JCHCTBUH C
JNECATUYHBIMH  JPOOSMH MOXHO OOOCHOBAaTh YK€ W3BECTHBIMH aJITOPUTMAMHU
BBITIOJTHCHUST JCHCTBUN C OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JIECITHUYHBIMHU
IPOOSMU PACHTUPHUT BO3MOXKHOCTH JIJII TIOHUMAaHHUS OOYYAFOIIMMHUCS TMPUKIIATHOTO
IPUMEHEHUST HOBOW 3aITMCH TIPU M3YUYEHUHU JAPYTHUX MPEIMETOB M MPH MPAKTHICCKOM
ucrnoib3oBaHuu. K 6 kimaccy OTHeC€H BTOpOM H2Tam B M3y4YeHUHU ApoOeH, rie
MIPOUCXOUT COBEPIIICHCTBOBAHNWE HABBHIKOB CpPaBHEHHUS W TMpeoOpa3oBaHUs IpoOeH,
OCBOCHHE HOBBIX BBIYHUCIUTEIBHBIX aJITOPUTMOB, OTTAUNBAHKIE TEXHUKH BBIYUCIICHUH,



B TOM YHCJI€ 3HaYCHHUI BBIPAKEHUH, COAEpKAIIUX U OOBIKHOBEHHBIE, M JIECATHUHBIC
ApoOu, yCTAaHOBJICHUE CBA3CH MEXy HUMH, PACCMOTPEHHE MPUEMOB PEILICHUS 3a/1a4
Ha JIpobu. B Hauane 6 ki1acca NPOMCXOAUT 3HAKOMCTBO C IOHSTUEM IIPOLIEHTA.

Oco0eHHOCTHIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEILHBIX YUCEI SIBISICTCS
TO, YTO OHHU TaK)K€ MOTYT pacCMaTpUBAaThCS B HECKOJIBKO 3TaroB. B 6 kiiacce B Havyae
n3yuyeHus: TeMbl «l1oJI0KUTENbHBIE U OTPULATENBHBIE YMCIIA» BBIIEISAETCS MOATEMA
«llenble yncna», B pamMKax KOTOpPOM 3HAKOMCTBO C OTPHULATENIBHBIMA YHUCIAMH U
JNEUCTBUAMH C TOJOKUTEIBbHBIMU M OTPULATEIbHBIMH YHCIAMU IPOUCXOJUT HA
OCHOBE COJEP)KATEIBHOTO MOAXO0Ja. OJTO IMO3BOJSET HA JOCTYIHOM YPOBHE
[TO3HAaKOMHTb YUAIIUXCS TPAKTUYECKHA CO BCEMU OCHOBHBIMU MOHATHSIMH TEMBI, B TOM
quclie M C NpaBWJIAMU 3HAKOB IPHU BBINOJHEHUM apU(PMETHUYECKUX JECHCTBUM.
W3ydyeHne palnMoHalbHBIX YUCEN HA 3TOM HE 3aKOHUYUTCH, a OyJeT NpOAOKEHO B
Kypce anreopsl 7 Kiacca, 4To CTaHeT CIEAYIOLUM IPOX0J0M BCEX MPUHLUITUATBHBIX
BOIPOCOB, TEM CaMbIM pa3/IeJICHUE TPYIHOCTENW 00JieryaeT BOCIpUATHE MaTepuana, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HaBBIKOB.

[Ipn 00yyeHUUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—O6 Kilaccax HCIOIb3YIOTCA
apupMeTnyeckue NpuémMsl penieHus. TeKkcToBble 3a7auu, pelIaeMble Mpu OTPadbOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMAaTPUBAOTCS 3aJa4M CJIEAYFOIINX
BHUJIOB: 33Jaud Ha JIBDKEHHME, Ha 4YacTW, Ha I[OKyINKH, Ha paboTry u
MPOU3BOAUTENILHOCTh, HAa MPOLEHTHI, HA OTHOLIEHHUd MU mnponopuuu. Kpome Toro,
oOyJaronuecs: 3HaKOMSTCS C NMpuéMaMH pelleHHs 3a/ad MepedopoM BO3MOXKHBIX
BapHAaHTOB, y4yaTcs paboTaTh ¢ HH(OpMaLMel, IPEACTaBIEHHON B (popme TabuiuL nin
JIUarpaMM.

B paboueil mporpamme npeaycMOTpeHO (OpMHpPOBAHUE MPONENEBTUYECKUX
anreOpandyeckux NpeacTaBiIeHU. bykBa Kak CHMBOJ HEKOTOPOrOo YHCiIa B
3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOJMTCS MOCTENEHHO. bykBeHHas
CUMBOJIMKA HIMPOKO UCIOJIb3YETCS MPEXKIE BCEro ISl 3alIUCH OOLIUX YTBEPKACHUHN U
MpeAIOKEHUH, (POpMyYJI, B YaCTHOCTHU JJIs1 BBIYMCIICHUS T€OMETPUUYECKUX BEJIMYMH, B
Ka4eCTBE «3aAMECTUTENSD» YUCIIA.

B kypce «Marematukn» 5—6 KJIacCOB MPEACTABICHA HATJISIAHAS T€OMETPHS,
HalpaBj€HHAass Ha  pa3BUTHE OOpPAa3HOrO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, U300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN ATall B U3yUYEHUU T€OMETPUH,
KOTOpPBI OCYIIECTBIISETCS HA HArJISAHO-NPAKTUYECKOM YPOBHE, ONUpPAETCS Ha
HarjasAHO-00pa3HOe MBINUIEHHE O0Oydaromuxcs. bombmias poib  OTBOAUTCS
[IPAKTUYECKOM  NIEATEIBHOCTH,  ONbBITY,  JKCIEPUMEHTY,  MOJEIMPOBAHUIO.
OOyyaronyecs 3HaAKOMSTCS C T€OMETpPUYECKUMHU (UrypamMu Ha IUIOCKOCTHM WU B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(UTypanusiMu, ydarcs u300pakaTb MX Ha
HEJIMHOBAaHHOM M KJIeTYaTOW OyMmare, paccMaTpHUBAIOT WX MPOCTeHIme cBoiicTBa. B
MPOLIECCe U3YyUEHUS HATJSAHOW FeOMETPHUM 3HAHUs, MMOJYYSHHbIE 00YYaOUMMUCS B
HaYaJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIFOTCSI.



MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHY B 5—6 KjaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npeamer «MaTtemaTukay, KOTOPBIM BKIIIOYAeT apu(METHUYECKUl Marepual MU
HaIJIAIHY0 TEOMETPUIO, @ TAKXKE IPOIEAEBTUYECKHUE CBEICHUS U3 alreOphl, JIIEMEHTHI
JIOTWKH M Hayaja ONUCaTeIbHOW CTaTUCTUKH.

Y4eOHbIii TUIaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee 5
y4eOHBIX YaCOB B HEJENIO B TEUEHHE KaKI0ro rojaa o0yuyeHus, Bcero He MeHee 340
y4EOHBIX YaCOB.

Conep:xanue yue0HOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypansnsle uucna u nynsp

Harypanesnoe umcmo. Psg marypampabix umcen. Yuciao 0. M3oOpaxkenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJMHATHOU (YUCIIOBOI) MPSIMOiA.

[TosuunonHas cucTtemMa CUMCIeHUs. Pumckas Hymepayus Kak npumep
Heno3UYUOHHOU cucmempl cuucienus®. JIecATHUHAs CUCTEMA CUUCIICHHS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYPAJIbHBIX YHUCEI C HYJIEM.
Cnioco6sl cpaBHeHUs. OKpyTrieHUE HATYPATbHBIX YHUCET.

CnoxeHne HaTypaJbHBIX YHCEN; CBOMCTBO HYJIS MPHU CIOKEHHHU. Brruntanue
Kak JielicTBHE, OOpaTHOE CIOKEHHUIO. YMHOXKEHUE HATYpaJbHBIX UYHCEI; CBOMCTBA
HYJIA U €UHUIBI TIPU YMHOXKEHHH. [[eJeHne Kak neicTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  geucTBui, CBA3b  MexAy HuMH. [IpoBepka  pesysbrara
apudmMeTHdeckoro JaercTBus. llepeMecTUTENIbHOE W COYETATEIbHOE CBOMCTBA
(3aKOHBI) CIOXKEHHSI W YMHOXEHUS, pacnpeoeiumeibHoe C80UCmEo (3aKoH)
VMHONCEHUSL.

Hcnonb3oBanue OykB Juisi 0003HAYEHUS HEU3BECTHOIO KOMITIOHEHTA M 3alKCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUIA.

Jlenumenu u xpamwuvle uucaa, pas3lIoKEHUE HA MHOXUTENH. lIpocTeie wu
coctaBHbIe yucia. /Ipusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom.

CreneHb C HaTypajgbHBIM TOKA3aTeJeM. 3alliUCh YUCIAa B BHUJE CYMMBI
pa3psIHBIX CIAraeMbiX.

HucnoBoe BbIpakeHUE. BplunCiieHME 3HAYEHUM YMUCIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBINOJHEHHS  JAeucTBUU.  Mcmosib30oBaHMEe  TPpU  BBIYMCIICHUSAX
MEPEMECTUTEIBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHHUSI U YMHOXKEHUS,
PAacnpeoenumenbHo20 C8OUCMBA YMHONCEHUSL.

Jpodu

[IpencraBierre o JOpobM Kak CIOCOOE 3alMCH  YacTH  BEIWYHHEI.
OO6bikHOBeHHBIE ApoOu. [IpaBuiibHbIE U HenpaBUiibHBIE ApoOu. CMenianHas apoOb;

! 321605 " 1aJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHEC KOTOPBIX IMTPOBOAUTCA B OBHAKOMUTEIILHOM IUIAHE. Ilemaror
CaMOCTOATEIIBHO OIPEACIIACT o0BeM n3y4yacMoro mMarcpualia.



Mpe/ICTaBICHUE CMEIIAaHHOM IpoOu B BUE HENIPaBUIbHOMN IPOOU U BBIIEICHUE LENOMN
YacTH YUCJIa U3 HENPaBUWIbHOW Apoou. M300pakeHne npodeil ToukaMu Ha YHUCI0BOM
npsimoil. OcHOBHOE cBOMCTBO Jipodu. Cokpawenue opobeii. llpusedenue opobu x
Hosomy 3nameHnameinto. CpaBHEHUE APOOEH.

CrnoxxeHre U BbIYMTAHUE JIpoOed. YMHOXKEHUE U JeNeHne ApoOeil; B3auMHO-
obpatHble 1podu. Haxoocoenue wacmu yeno2o u yenio2o no e2o Yacmi.

Hecarnunas 3anuch apoOeil. [lpencraBienne necsITUYHOM JpoOu B BHIE
0OBIKHOBEHHOM. M300parkeHne NeCATUYHBIX JpoOeil TouKaMHu Ha YKCIOBOM MPSMOIA.
CpaBHeHHE ECATHUHBIX APOOECH.

Apudmernueckue AEHUCTBUA C  JACCATUUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHblx Opooell.

Penienne TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3a/1a4 apu(METUIECKUM CIIOCOOOM. Peuierue noeuieckux
3a0ay. Pewenue 3a0a4 nepebopom 6cex 603MOoA*CHbIX apuanmos. VIcoab30BaHKe IPH
pEIIeHNH 337129 TaOJUI] U CXEM.

Pemenne 3amad, coaepiKalmuxX 3aBHCHUMOCTH, CBS3BIBAIOIINE BEIHMYMHBI:
CKOpPOCTbH, BPEMsI, pACCTOSIHHE; IIeHA, KOJTUIECTBO, CTOUMOCTh. EIMHUIIBI U3MEPEHHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSA3b MEXKAY €IUHHUIIAMH
M3MEPCHUSI KaXKI0W BETUINHBI.

Perenre oCHOBHBIX 3a7a4 Ha IPOOH.

[IpencraBieHne JaHHBIX B BHJIE TAOJHII, CTOTOUYATHIX UATPAMM.

Harasignas reomerpust

Harnsinaeie npencraBieHus o purypax Ha IiIOCKOCTH: TOUYKa, IPsiMasi, OTPE30K,
Jy4, yToJ, JIOMaHas, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yrou. IIpsMoi, oCcTpsIi,
TYTIOH U Pa3BEPHYTHIC YTJIbI.

JlnvHa oTpe3ka, METpUYECKUEe €IWHUIBI JUIUHBIL. JlInHa JTOMaHOW, TepuMeTp
MHOTOYTOJIbHUKA. I3MepeHne 1 OCTPOEHUE YTII0B C MOMOIIBIO TPAHCIIOPTHPA.

Harnsgaele mpeacraBieHuss o (urypax Ha TUIOCKOCTH: MHOTOYTOJBHUK;
PSIMOYTOJILHUK, KBAJpaT; TPEYTOIBHUK, O pageHcmee guzyp.

N3o0paxkenne ¢uryp, B TOM 4YHCIE€ Ha Kierdatoi Oymare. [locmpoenue
KoHghueypayuii u3z yacmeti Npsamotl, OKPYICHOCMU HA HEAUHOBAHHOU U KAemyamou
bymace. VIconb30BaHne CBOWCTB CTOPOH U YTJIOB MPSMOYTOIBHUKA, KBaApaTa.

[lnomans mNpsSMOYTroIbHUKA W  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
NPsIMOYTOJILHUKOB, B TOM 4Yucie (uryp, m300pakEHHBIX Ha KJeT4aTod Oymare.
EnuHuter n3mepenust mioniaiu.

Haensonuvle npedcmasnenusi 0 npocmpancmeenHvlx uaypax: npsamoy2oibHblll
napainenenuneo, Kyo, MHO202paHHuxu. M300pasicenue npocmeiuiux MHO202PAHHUKOS
Pazeépmrku xyba u napannenenuneoa. Cozoanue mooenell MHO20SPAHHUKOS (U3
bymaau, nposoIoKU, NAACMUIUHA U OP.).

06vém npsamoy2obHo20 napaiieienuneda, Kyoa. Eounuyvt usmepenus 06véma.

6 KJIACC

Hamypaﬂbu ble uucia



ApudmeTnueckue IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH YHUCIAMU.
YuciioBble BEIPAKEHHUS, MOPSAIOK AEHCTBUM, UCIIONb30BaHnEe CKOOOK. Mcnonbp3oBanne
IPU BBIUHMCICHUSAX MEPEMECTUTEIBHOIO W COYETATEIBbHOTO CBOMCTB CIIOKEHUS U
YMHOXKEHHUSI,  pacnpedeiumenbHo2o  ceolcmea  ymHoxcenus.  OKpyriieHHe
HATypaJIbHBIX YUCET.

Jlenutenu U KpaTHbIC YHUCIIA; HAUOOAbUWUL 0OWULl Oenumenb U HauMeHbuiee
obwee kpamuoe. [erumocms cymmul u npoussedeHus. JleieHne ¢ OCTaTKOM.

Jlpoou

OObIKkHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIeHUE IpOoOeH.
CpaBHeHHE U YNOpsiAOYMBaHHE ApoOeil. PemieHne 3amay Ha HAXOXKIEHUE YACTU OT
[EJOr0 M LEeJoro Mo ero 4vactu. JpoOHoe dYHCIO Kak pe3yJibTaT JelieHusl.
[IpencraBnenne necATUIHOW APOOU B BHUAEC OOBIKHOBEHHOW APOOW W BO3MOXKHOCTH
IpEICTaBICHNUs OOBIKHOBEHHOW IpOoOM B BUAE NECATUYHOM. JlecaTuuHble aApoOU U
MeTpUYecKas cuctemMa mMep. ApupMeTHUEeCKHe TEHCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU M JIECATUUYHBIMH IPOOSMHU.

OtHouenue. JleneHue B JAHHOM OTHOILIEHUU. Macwimab, TPONOPIMSL.
[IpuMeHeHne nponopLMi IIPU PELICHUY 3a1a4.

[TonsiTue npoueHTa. BerauciieHne MporeHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€
MPOLICHTY. BbIpakeHHe MPOLEHTOB JECATUYHBIMU JApoOsimu. Pemienuwe 3agad Ha
MPOLICHTHI. BhIpa’keHre OTHOLIEHUS BEJIMYUH B IPOLICHTAX.

Ilonoscumenvusie u ompuyamenbnovle Yuc1a

[TonoxuTenbHble W OTpUUATENbHbIE uMcia. llensle umcna. Moodyrw uucha,
eeomempudeckas uHmepnpemayus Mooyis uducia. V3o0paxkeHue uwucen Ha
KOOPAMHATHOM IIpsAMON. Yucnosvie npomedcymxu.

CpaBHeHue uucen. ApupMmeTHuecKHe JEHUCTBUS C TOJOXKUTEIbHBIMU U
OTpULIATEILHBIMU YUCIAMHU.

[IpssMoyroJsibHasE cucTeMa KOOPJAMHAT Ha IIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abcuucca U opauHaTa. [loctpoeHue Touek M Quryp Ha KOOPAMHATHOM
MJIOCKOCTH.

bykeennvie gvipasicenusn

[Ipumenenue OyKB /IS 3aMIMCH MAaTEeMAaTHUYECKUX BBIPAKEHUN U TIPEITIOKECHUA.
CBoiicTBa apu(pMETUUYECKUX JEUCTBUN. bByK6eHHble 6blpadceHusi U YUCI08ble
noocmanoeky. ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyibl; (HOpMyJibl IEPUMETPA M IUIOMIAAA MPSMOYTOJIbHUKA, KBaJpaTa, 00beéma
napannenenuneoa u Kyoa.

Pewenue mexkcmoswix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apu(METUYECKUM CIOCOOOM. Peuienue nocuieckux
3a0auy. Pewenue 3a0au nepebopom 6cex 03MONCHbIX 8APUAHNOS.

Pemenue 3amay, coaepKalux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYHHBL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; LIEHA, KOJUYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD,
Bpems, 00bEM paboThl. EquHHUIBI M3MEpeHus: Macchl, CTOMMOCTH; pPAaCCTOSHUS,
BpEMEHU, CKOpOCTU. CBSI3b MEXY EAUHULAMU U3MEPEHUS KaXK10M BETUYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOIOPLIMOHAIBHOCTBIO BEJINYHH,
MPOLIEHTAaMU; pElIeHHE OCHOBHBIX 3a/1a4 Ha JPOOU U MPOLEHTHI.



Oyenxa u npukuoKa, oKpyaieHue pe3yiomama.

Cocmasnenue 6YK8EHHbIX BbIPANHCEHUL NO YCI08UI0 3A0AYU.

[IpeacraBienne NaHHBIX C MOMOINIbIO Tabmui W jauarpamm. CronOdarbie
TUarpaMMBbl: YTCHHUE U MOCTPOCHHE. UTeHUE KPYTOBBIX TUarpamMM.

Haznaonaa zeomempus

Harnsinaeie npeacraBieHus o purypax Ha MiIOCKOCTH: TOUYKA, psiMasi, OTPE30K,
Jyd, yroJ, JoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTONBHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

Bzaummnoe pacnonoswcenue 08yx npsamuvix Ha nioCKocmu, napaiieibHvle npsmvle,
nepneHouKyiapHvle npamvle. VI3MepeHue pacCTOSHHUI: MEXITy ABYMS TOYKaMH, OT
TOYKH JI0 TIPSIMOIL; ITTMHA MapIIpyTa Ha KBaIpaTHOU CETKeE.

W3mepenne W TMOCTPOCHHE YIJIOB C TOMOIIBIO TPAHCIOPTHpPA. Bumisl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSIMOYTOJIBHBIN, TyNOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXyTOIBHUK, IIPUMEPBI
YeTBIPEXYTOJLHUKOB. [IpsSMOYTONBHUK, KBaJpaT: MCIOJb30BAaHUE CBOWCTB CTOPOH,
YTJIOB, TUaroHanen. Mzoopasicenue ceomempuieckux (pueyp Ha HeIUHOBAHHOU Oymaze
C UCNONBL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHuKa, mpauncnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSTHE TIIOMAAN PUTYPBI; € ATMHUIIBI U3MEPEHUS
wiomaau. [pubnmxéaHoe u3Mepenue miomaau Guryp, B TOM YUCiie Ha KBaJpaTHON
cetke. [Ipubnusicénnoe usmepenue OIUHbL OKPYHCHOCHU, NIOUWAOU Kpyea.

Cummempusi: YyeHmpanvHas, ocesds u 3epraivHas cummempuu. [locmpoenue
CUMMEMPUYHBIX Pu2yp.

Haensonvie npedcmasnenus o npocmpancmeennulx ghucypax: napainenienuneo,
Ky, npusma, nupamudd, KOHYC, YUIUHOp, wap u ceepa. Hzobpasxicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO202pAHHUKOS, YUIUHOpA U
konyca. CozdaHue mooenel npoCmpancmeeHHvlX ¢ueyp (u3z oOymacu, npoeoJoKu,
nAACMUIUHA U Op.).

Honamue o6wéma, eounuyvl uzmeperus oobvéma. OOBEM NPIMOY20abHO2O
napannenenuneoa, Kyoa.



PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KITACCHI

Heau n3yyeHusi yaeOHOro Kypca

Anrebpa sBISE€TCS OJHAM W3 OMOPHBIX KYpCOB OCHOBHOW IIIKOJIBI: OHA
o0OecreuynBaeT M3yuyeHUE JPYTUX NUCHMIUIMH, KaK €CTeCTBEHHOHAY4YHOIrO, TaK H
T'YMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIs POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HU. Pa3zBuTHe y OOydaromMXcs Hay4YHBIX MPEJICTaBICHUN O
IPOUCXOXKICHUU
U CYIIHOCTH alreOpanyeckux aOCTpakIui, Croco0e OTpaKeHUs MaTeMaTUYECKON
HAyKON SIBJIGHUHA M TPOLECCOB B NPHUPOAE M OOIIECTBE, POJIM MATEeMaTHYECKOTO
MOJICIIUPOBAHUS B HAYYHOM TO3HAHUU U B TPAKTUKE CITOCOOCTBYET (hOPMHPOBAHUIO
HAy9YHOTO MHPOBO33PCHUS W KAUeCTB MBIIUICHUS, HEOOXOMUMBIX JIJIs aJanTaiyy B
COBpeMeHHOM Iu(poBoM oOiecTBe. M3yueHune anreOpbl €CTECTBEHHBIM 00pa3oM
obOecrieunBaeT  pa3BUTHEC  YMEHHs  HaOMIOAaTh,  CPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, Tpebyer KPUTHUYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICUCTBUS M BBIBOJIBI, (DOpMYyIHpPOBATH
yTBepkeHus. OcBoeHue Kypca anreOpbl 00ecleurMBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUS OOYYaIOIIUXCS: OHU HUCIOJNB3YIOT JEAYKTUBHBIE W HWHIYyKTHUBHBIC
paccykJieHus, OOOOIEHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe MpearnoiiaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSITEIbHOMN
NESATEIPHOCTH  OOYYaroNIMXCs, T03TOMY CaMOCTOSITEIbHOE pelieHue 3aaad
€CTECTBEHHBIM 00pa3oM SIBIISICTCS peanu3anued JesTeIbHOCTHOIO IMPUHIUIIA
o0yueHus.

B cTpykType mporpaMmbl yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COAepXKaTelbHO-MeToAnYecKkne JuHuu: «Yucna u
BBIYHCIICHUS»; « ATeOpandecKkre BeIpaKCHUD»; « YpaBHCHHUS U HEPABEHCTBAY;
«Dynkmuny. Kaknas u3 3TUX CoAepKaTeIbHO-METOINYSCKUX JTMHUN pa3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET M3YyYEeHHsI Kypca, €CTECTBEHHBIM O0pa3oM MeperuieTasich H
B3aMMOJICUCTBYS C JAPYTHUMH €T0 JUHUSMU. B Xo1e m3yueHus kypca o0ydaromumMcs
MPUXOAUTCS JIOTHYECKH PaCCYXKJaTh, HCIOJB30BAaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBsI3UM ¢ 3TUM 11€51ec000pa3HO BKIIOYUTH B MPOTPAMMYy HEKOTOPHIE OCHOBBI
JIOTHKH, TTPOHU3BIBAIOIIUE BCE OCHOBHBIC Pa3/elibl MATEMAaTHUECKOTr0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAJCHHI0O  OOYYalOMIMMHUCS  OCHOB  YHHUBEPCAIHHOTO
MaTEMaTHYECKOTO s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COJEPIKATCILHOMN
U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «AnreOpa» SIBISIETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Conepxkanne JnuHUM «Yucna ©W  BBIYUCICHUS» CIY)KHUT OCHOBOM IS
TANbHEHIIIET0 HW3yYCeHHUS] MAaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOyYarOIIMXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS TOJIH30BATHCA aJTOPUTMaMH, a
TaK)Ke TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS TTOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAIlMOHATHHBIMU U
UPpAIMOHATFHBIMU YUCIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O JEHUCTBUTEIHHOM



qrclie. 3aBepIleHne OCBOSCHUS YHMCIOBOM JIMHUU OTHECEHO K CTapileMy 3BeHY OOIIero
o0pa3oBaHUs.

ConeprkaHue IByX alre0pandecKux JMHUN — « AreOpanyecKkre BRIPAXKESHUS» U
«YpaBHEHUS W HEPaBEHCTBA» CHOCOOCTBYET (HOPMUPOBAHHIO Yy OOyYaIOIIUXCS
MaTeMaTHYECKOTO anmapara, HEOOXOAMMOTO JUIsl pelIeHHs 3adad MaTeMaTHKH,
CMEXHBIX TPEIMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. B OCHOBHOI IIKOJe
y4eOHBI MaTepuall TPYIIUPYETCS BOKPYT paIlMOHAJIBHBIX BBIpaXKeHUH. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MaTEMAaTUKU KakK A3bIKa JJISl IOCTPOCHHSI MaTeMAaTUYECKUX
MoOJIeTIeil, OMUCcCaHusl MPOIECCOB M SIBICHUN pealibHOTO Mupa. B 3amaun oOydeHwus
anredpe BXOIAT TakXKe JalbHEWIEe pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, JUJISI OCBOEHHUS Kypca HH(POpPMATHKH, U OBIAJCHHUE
HaBbIKaMU JIEyKTHUBHBIX paccykaeHuil. [IpeoOpa3oBanre CHMBOIBHBIX (POPM BHOCHUT
CBOM creuu(uyeckuil BKJAaJ B pa3BUTUE BOOOPaKEHMs, CIIOCOOHOCTEH K
MaTEeMaTH4YEeCKOMY TBOPUYECTBY.

Conepxxanue (PyHKIMOHATBHO-TPA(QUUECKON JIMHUM HALIEJICHO Ha IOIy4YeHHE
IIKOJIbHUKAaMHU 3HaHUM 0 QYHKIUSAX KakK BaKHEMIEeH MaTeMaTH4eCKOW MOJENH NS
OMHCAaHUsI M HUCCIEIOBaHMs Pa3HO-OOpa3HBIX MPOLECCOB U SABJIECHUN B IPHUPOJE U
oOmectBe. M3ydyeHne 3TOro marepuajia CocOOCTBYET Pa3BUTHIO y OOyHarOUIUXCS
YMEHHMSI UCIIOJIb30BaTh Pa3jMYHbIe BHIPA3UTENbHBIE CPEICTBA SI3bIKA MAaTEMaTUKH —
CIIOBECHBIE, CUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaa B (opMHUpOBaHUE
IPEICTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTUH LIMBWIN3ALUU U KYJIBTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yueOHOMY TUlaHy B /-9 Kiaccax wu3yd4aeTcsi Y4YeOHBIH Kypce
«AnreOpa», KOTOPBIM BKIIOYACT CIACAYIOIIME OCHOBHBIC pa3leibl COJCPKAHUS:
«Yucma ¥ BBIUKCIACHUS», «ANTEOpandecKue BBIPAXKEHUS», «YPaBHCHHS W
HepaBeHCTBAY, « DyHKIIHWY.

VYueOHbIll M1aH Ha u3yuyeHue anreOpel B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacCOB B HEJETIO B TEUCHHE KaXKIOTO roaa oOydeHHs, BCETO 3a TPU Toja
00yueHust — He MeHee 306 yueOHBIX 4acoB.

Copep:xanue yue0HOro Kypca (mo rogam o0y4yeHmusi)

7 KIIACC

Yucna u eéviuucnenusn

PanuonanbHbie yuciaa

JIlpoOu OOBIKHOBEHHBIC W JIECSITHYHBIC, TIEPEXOJ OT OIHOU (POPMBI 3aMKCH
npobeit k gpyroit. [loHaTne panMOHAJIBHOTO YHWCA, 3aluCh, CpaBHEHUE,
yHOpSIIOUMBAHUE  pPallUOHAJIBHBIX  4ucel.  Apudmernyeckue  JIEHCTBUS €
palMOHAJILHBIMU YHCJIaMU. PereHue 3amay U3 peajibHOW MPaKTHKW Ha 4YacTH, Ha



Ipoowu.

CrerneHb C HaTypaJlbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPAKEHUI HA OCHOBE OIPEJIEICHHUS, 3aITUCh OOJIBIINUX YHUCET.

[IpoueHTsl, 3anKuch NPOLUEHTOB B BUAE APOOU U ApOOU B BUAE NPOLEHTOB. TpH
OCHOBHBIE 33/1a4¥ HA MIPOLEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON NIPAKTHKHU.

[IpuMeHeHnEe  TNPU3HAKOB  JACIUMOCTH, Pa3jOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe IpsiMas W oOpaTHas
IPONOPLUHUOHAIBHOCTH.

Anzedpauueckue sviparxcenus

[lepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHMS C NEepeMeHHOU. JlomycTtnmbie
3Ha4YeHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEKIY BEIMYMHAMHU B BHJIE
(dopmybl. Berancienus no gpopmynnam.

[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAXXKEHUH, TOKIECTBEHHO PABHBIE BHIPAXKECHHS,
npaBuiIa MpeoOpa3oBaHUsl CyMM M TMPOU3BENICHUN, MpPaBHIIa PACKPBITUS CKOOOK H
pUBEACHUS MOJOOHBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYPaJIbHBIM ITI0KA3aTEIEM.

OpHounensl 1 MHOrowieHsl. CteneHb MHorowieHa. CioKeHHe, BBIYUTAHUE,
YMHO@EHHUE MHOTOWICHOB. POPMYJIbI COKPAIEHHOIO YMHOXKEHHU: KBaApaT CyMMBI U
KBagpar pasHoctu. Popmyisia pa3HOCTH KBajpaToB. PasiokeHue MHOIOYIECHOB Ha
MHOHTENH.

Ypasnenusn

VYpaBHEeHUE, KOpEHb YpaBHEHHUsA, MpaBWIa NpPeoOpa3oBaHUsl YypaBHEHUA,
PaBHOCUIIBHOCTH YPaBHEHU.

JluHenHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YHMCIO KOPHEW JMHEUHOTO
YPaBHEHUS, PEIICHUE JIMHENHBIX YpaBHEHUIH. COCTaBlIeHUE YPABHEHUN MO YCIOBUIO
3a7a4yu. Pelienre TeKCTOBBIX 3371a4 € IOMOIIBI YPAaBHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux’. CucremMa aByX
JIMHEMHBIX YpaBHEHUW C JByMs II€pEMEHHbIMU. PemeHne cucrem ypaBHEHUU
croco0oM moJIcTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 33a4 C TMOMOIIbIO CHCTEM
YPAaBHEHHUM.

Koopounamot u ecpagpuxu. @ynkyuu

Koopannara Toukn Ha npssmoul. UucinoBble TPpOMEXKYTKU. PaccTosiHue Mexay
IBYMsI TOUKAMU KOOPAMHATHOMN NPSIMOM.

[TpsmoyromnpHas cuctema koopauHat, ocu OX u Oy. AGciucca v opAMHATa TOUYKH
Ha KoopJauHaTHOU mockocTH. [Ipumepsl rpadukoB, 3ananHbix Gopmynamu. Urenue
rpauKOB peabHbIX 3aBUCUMOCTEH.

[Tonsitue pynkimu. I'paduik pynkuuu. CoiictBa GpyHkiwmil. JInneitnas pyHkuus,
e€ rpaduk. I'paduk dpynkiuu y = KX + b. Ipaguueckoe pewrenue nunetinvix ypasnenuil
U cucmem JTUHEUHbIX YPABHEHU.

2 321605 " JaJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM ILIIaHE. Ilemaror
CaMOCTOATEIIBHO OIPEACIIACT o0BeM n3y4yacMoro mMarcpualia.



8 KJIACC

Yucna u eviuucienus

KBagpatHbeiii kopeHb u3 uyucna. [lonamue 006 uppayuoHalIbHOM YUcCe.
Hecamuunvie npubaudicenuss uppayuonanvbHulx uucen. CBONUCTBA apuPMETHUECKUX
KBaJIPATHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYHCIICHUSAM. /[eticmeumeibHble Yucid.

CrermneHb ¢ 1eIbIM MTOKa3aTeneM 1 €€ cBoiicTBa. CTaHmapTHAs 3alKCh YMCa.

Anzebpauueckue gviparicenus

KBagpaTHblil TpEXuiieH; pa3aoKeHue KBaAPATHOTO TPEXUIECHA HA MHOKHUTEIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO aiireOpanyeckor JpoOu.
CrnoxeHue, BBIUMTAHUE, YMHOXEHHUE, [IeJICHHE  aireOpamyeckux JApoOei.
PanmonanbHbie BRIpXKEHUS U UX TPeoOpa3oBaHuE.

Ypasnenus u nepasencmea

KBaapatHoe ypaBHeHue, popMyia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Pemienne ypaBHeHUH, CBOISAILNUXCS K JIMHEWHBIM U KBaIpaTHbIM. [IpocTeliume
JPOOHO-paAIMOHAIBHBIC YPABHEHUS.

I'paguueckas unmepnpemayusi ypagHenuii ¢ 08yMs NEPEMEHHbIMU U CUCTNEM
JUHEUHbIX YpAGHeHUuli ¢ 08yMsa nepemeHHviMu. llpuMepbl pElIeHUs CHCTEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMS ITEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O0GIaCTh ONpPEIETCHUS K MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnioco6b1 3aanust GyHKIIHMA.

I'padux dbyukuuu. Urenune cBoicTB GpyHkumu mo e€ rpaduky. [Ipumepsr
rpa@uKoB GYHKIIMMA, OTPAXKAIOIINX PeaTbHbIC MPOIIECCHI.

@OyHKIMY, OMNHCHIBAIOIIME TMPSIMYH0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, MX rpadukn. ynkuuny = X%,y = X%y = X, ¥ = k. I'paguueckoe

peuienue YpasHeHul U Cucmem ypasHeHUl.

9 KJIACC

Yucna u eviuucieHus

JleicTBUTEIbHBIE YHCJIA

PanmonanpHbie 4UCHA, UPPAYUOHATbHBIE YUCAA, KOHEUHble U OeCKOHeuHble
decsmuunvle Opodou. Muodcecmso OelcmeumenbHbiX Yuces, 0elcmeumelibivlie YUcid
KaK OecKoHeunbvle oecsamuynvle Opoou. BzaumHo 00HO3HAUHOEe COOmMEemcmaue mMexicoy
MHOHACECMBOM OCUCMBUMELbHBIX YUCET U KOOPOUHAMHOU NPIMOLL.

Cpashenue  OelicmeumenvHblX  Hucel, apugmemuveckue Oeucmeuss ¢
OelicmeumenbHblMu YUCIAMU.

N3mepenusi, npubIMKeHUs], OLIEHKH



Pasmeppl OOBEKTOB OKPY’KAIOLIEro MHpA, JJIMUTEIBHOCTH IPOLIECCOB B
OKpPY’KaroIlleM MHUpE.

[Tpubnux€HHoe 3HaYEHUE BETUYMHBI, TOUHOCTh NpuOIMKeHus. OKpyTieHue
yucen. [[puknaka v oneHKa pe3yJIbTaTOB BEIYUCICHUI.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JIunelinoe ypaBHEeHME. Penienne ypaBHEHUM, CBOAAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PellleHHe ypaBHEHHI, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepul peuieHUs YpasHeHUl mpembvel U Yemeepmou
cmenenel pasiodHceHuem Ha MHONCUMEU.

Pemenue qpoOHO-palMOHAIBHBIX YpaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

Cucrembl ypaBHeHUM I

VYpaBHeHue ¢ JABYMs MEpEeMEHHBIMU U ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPAaBHEHUN C JBYMs MEpEMEHHBIMU. PelieHue cucteM IByX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cTeneHu. ['paduueckas
UHTEPIIPETALNSI CUCTEMBI YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CIIoCOOOM.

HepaBencrBa

HUucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEHMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOMW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepemeHHOW. KBaapaTHble HepaBeHCTBa.
I'paduueckass wuHTEprperalis HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
MepEMEHHBIMH.

Dynkyuu

KBagparuunas ¢ynkuus, e€ rpaguk u cBoiictsa. Ilapabona, koopauHaThI
BEPIIMHBI TapadOoJIbl, 0Ch CHMMETPUHU MapabOoJIbI.

['paduku byHKIMi: y = kx, y = kx + D, y= X2
y = yxy= k;I/I UX CBOICTBA.

Yucnoewvie nocnedosamenvnocmu

OnpenesieHue H cnocoObI 3aJaHUA YUCJIOBBIX MOCIEA0BATEIbLHOCTEN

[IonsiTe dYMCIOBOM MOCIIENOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIBHOCTU
peKkyppeHTHOH (opmysoi u popmyIioi N-Tro ujeHa.

ApupmMeTHyecKas U reoMeTpuyecKasi Iporpeccum

Apudmernueckas M reomeTpuueckas nporpeccud. PopmMynbl N-ro ujieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N UJICHOB.

H3o06padicenue unenog apugmemuyeckou u 2eomempuieckou npocpeccuti
MOUYKAMU HA KOOPOUHAMHOU niaockocmu. JIuHelinvlil U 3KCHOHEHYUANbHBIN POCH.
Cnooicrnvle npoyenmeoi.



PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «'EOMETPUA».7-9 KIIACCBHI

Heau n3yyeHusi yaeOHOro Kypca

Oo1ue nenu u3zydeHus: yueonoro kypca «I'eomerpusi» npencrasiens! B [IOOI1
OOO. Onu 3akiIoyaroTCsA, MPEXKAE BCEr0 B TOM, YTO HAa YpPOKax TIeOMETpUHU
oOyyJarouuiicss y4uTcsi MPOBOJUTH  JIOKA3aTENbHBIE PACCYXKICHHS, CTPOUTH
JIOTUYECKNE YMO3aKIIOUEHUsA, JOKa3blBaTh HMCTUHHBIE YTBEPKICHHS KU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHUTH PACCYKICHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (OpMYyIHpPOBaTh OOpaTHbIE YTBEpKIAeHUsA. B o0yuenuun
YMEHHUIO pacCy JaTh COCTOUT BaXHO€ BOCHUTATEIBHOE 3HAYECHUE W3YyUYEHUS
r€OMETPUH, IPUCYIIIEE UMEHHO OTEUYECTBEHHOM MAaTEMaTUYECKOMN IIKOJIE.

BTopoii 1enp0 H3ydeHHs] TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEIICHUH KaK MaTEeMaTUYECKHUX, TaK M MNPAKTUUYECKUX 3ajad,
BCTPEUYAIOLIUXCS B PEATBHOM KU3HU. ITOMY COOTBETCTBYET BTOPAsi, BBIYMUCIUTEIbHAS
JUHHSL B WU3YYEHUM TE€OMETPUHA B IIKOJE. /[ 3TOro ydwremo peKOMEHIyeTcs
noaOUpaTh 3aJayd MPAKTHYECKOro XapakTepa JJIsi pacCMaTpUBAEMBIX TEM, YUYUTh
00y4Jaronmxcsi CTpOUTh MaTEMAaTUYECKUE MOJIEIH PEalbHbIX KU3HEHHBIX CUTYAIIHi,
IPOBOJNTh BBIYMCIEHUS W OLEHHMBATh aJ€KBaTHOCTh IOJYYEHHOTO PE3yJbTarta.
KpaitHe BaxkHO mNOMYEPKMBATH CBSI3M TE€OMETPUHU C JIPYTUMHU [PEIMETAMH,
MOTHBUPOBATh HCIOJB30BaTh OINPEICICHUS TEOMETPUUYECKUX (UTYp U TOHSTHUH,
JIEMOHCTPUPOBATH MPUMEHEHHUE TIOJYYCHHBIX YMEHUHN B PU3MKE U TEXHUKE. DTH CBSI3U
HauOoJiee ApKO BUAHBI B TeMaxX «BekTtopb», « TpUroHoMeTpruuecKue COOTHOIIICHUS,
«Metoa koopauHat» u « Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMy TuTaHy B /-9 Kilaccax wu3ydaeTrcs Y4eOHbBIH Kypc
«I"eomeTpus», KOTOPBIM BKIIOYAET CIICAYIONIMEC OCHOBHBIC PA3feibl COJCPKAHUS:
«I"eomeTpryeckre GUTYpHI U UX CBOMCTBAY, «MI3MepeHNe reOMETPUUYECKUX BETHIUHY,
a Takke «JlekapToBBI -KOOPAWHATHI Ha TUIOCKOCTH», «BeKTopbl», «JIBYKeHHS
ockoct» U «lIpeoOpazoBaHus mogo0us».

VYueOHbIN TUIaH TIpeIyCcMaTpPUBAET U3yUYEHHUE TE€OMETPUU Ha 0a30BOM ypOBHE,
UCXOJIs U3 HEe MeHee 68 yueOHbIX YacoB B y4eOHOM T'OJTy, BCETO 3a TPH rojia 00y4eHUs
— He MeHee 204 yacos.

Conep:xkanue yueOHOro Kypca (1mo rogam o0y4eHus)

7 KIIACC

Hauvanbuble noustus reomerpun. Touka, npsmas, OTPE30K, JIyd. YToJ. Buusl



yriioB. BeprukanbHble W CMEXHBIE yIubl.  buccektpuca yrna. Jlomanas,
MHOTOYyrosibHUK. [lapannenpbHOCTh M EPIEHANKYIAPHOCTD MPSAMBIX.

Cummempuunvie uzypel. Ocnosnvie ceoticmea ocesoii cummempuu®. IIpuMepsl
CUMMETPHH B OKPY>KAIOILIEM MHPE.

OcHogHble noCmpoeHusi ¢ NOMOWbIO YUPKYJISL U TUHEUKU.

Tpeyronasuuk. Beicota, Mmenuana, OuccekTpuca, ux cBoiicTBa. PaBHoOe1peHHBIN
Y PaBHOCTOPOHHMI TpeyroibHUKH. HEpaBEeHCTBO TPEyTroJbHUKA.

CBoiicTBa U NMPU3HAKK PABHOOEAPEHHOTO TpeyroybHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiICTBa M NPU3HAKU MAPAIIIENBHBIX NpsIMbIX. CyMMa yriioB TPEYTrOJIbHHKA.
Brenrnue yriiel TpeyroyibHUKA.

[IpsAMOyTrOJIbHBIA ~ TPEYroabHUK. (CBOHCTBO MEOUAHBl  MOPSIMOYTOJIBHOTO
TPEYTOJBHUKA, MPOBENEHHON K rurnorenyse. [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TpeyroiabHUKOB. [IpsMoyTroabHBIN TpeyronbHUK ¢ yriioMm B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCMBO MPEY20AbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOW, TeopemMa o OosbllieM Yyrie U OOJbIIe CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yriia H  CEPEAUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUYEK.

OKpy>KHOCTB U KpYyT, XOpZa U TUAMETP, UX CBOMCTBA. B3anMHOE pacrionoxenue
OKpPYKHOCTM M npsimoil. KacarempHas u cekymass K OKPYKHOCTH. OKpPYHOCTB,
BIIMCAaHHAs B yroJl. BrincaHHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero mpu3Haku M CBOMCTBA. YacTHbIE
Clly4yau TMapajuieorpaMMoB (TPSMOYTOJNBHUK, pOMO, KBaApar), UX MPU3HAKUA H
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © IPU3HAKHU.
[IpsimoyrosibHas Tpanenus.

Memoo yosoenus meouanwl. Ilenmpanvras cummempusi.

Teopema ®@aneca u meopema o nponopyuoHatbHeix ompeskax. CperHue JMHUN
TPEYTroJIbHUKA U Tparneuuu. [Jenmp macc mpey2onibHuKa.

Ilooobue mpeyeonvrukos, koappuyuenm nooodus. Ilpusnakxu noooodus
mpeyzonvHuxkos. llpumeHeHne moao0us Mpyu perieHnH MPaKTHIEeCKUX 3a7ad.

CpoiicTBa IUIOmIaeld TeoMeTpuueckux ¢uryp. DopMynbl I  IIOMIATA
TPEyrojbHHKA, MapajienorpamMma, pom6a u Tpameuud. OTHOIICHHWE TUIOMIAACH
no100HBIX GUryp.

Breraucnenne tuionanei TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATON
Oywmare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]1ad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO YyIJIa MPSIMOYTOJHHOTO TPEYTOJIbHHKA.

8 321605 " 1aJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHEC KOTOPBIX IMTPOBOAUTCA B OBHAKOMUTEIILHOM IUIAHE. Ilemaror
CaMOCTOATEIIBHO OIPEACIIACT o0BeM n3yqacMoro mMarcpuajia.



OCHOBHOE TPUTOHOMETPUIECKOE TOXIECTBO. TpUTrOHOMETpHUeCKHe (HYHKITUU YTIIOB
B 30°, 45° u 60°.

BrivicaHHbIe M IIEHTPaJIBHBIC YIJIBI, YTOJI MEXAY KacaTeIbHON U XOpI0H. YTIIbI
MEKIy XOpAaMH W CEKYIIMMH. BIHCaHHBIE W OIMCAHHBIC YCTHIPEXYTOJBHHUKH.
B3anMHOe pacrionoxeHue ABYX OKpykHocTei. Kacanme okpyxkHoctei. OOIme
KacaTeJIbHBIC K IBYM OKPY KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1ecTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue tpeyroiabHukoB. TeopeMa KOCUHYCOB U TeopeMa CUHYcoB. Perienue
IPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazosanue nodoobus. [lo0obue coomeemcmeennsix 271eMeHmMO8.

Teopema o npoussedeHuy OMpe3Ko8 Xopo, meopemvl 0 NPOU3EeOeHUU OMPE3K08
ceKywjux, meopema o Keaopame KacameabHOLL.

Bektop, gnuHa  (MOIyNnb) — BEKTOpa,  COHAINPABIECHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallid HaJ BeKTopaMH. Pas3nokeHne BekTOpa IO  JBYM
HEKOJUIMHEAapHbIM BekTtopaMm. KoopauHatel Bektopa. CkanaspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XKICHUS JUIUH U YTJIOB.

JlexapToBBl KOOPAMHATBI HA IJIOCKOCTH. YpagHeHus npsAamou U OKPYKHOCTH B
KOOpPJIMHATAaX, IEPECCYCHUE OKPYKHOCTEH M NpsIMBIX. METon KOOpAMHAT M €ro
MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOIBHUKH. [MMHA OKpyKHOCTHU. ['pagycHas u paguaHHas
Mepa yria, BBIYUCIEHUE UIMH QYT OKpy>kHOcTel. [limomane kpyra, ceKkropa, CErMeHTa.

Heudwcenus naockocmu u GHympeHHue cummempuu gueyp (21emeHmapHble
npeocmaenernus). Ilapannenvroiii nepernoc. Ilosopom.



PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTbB U CTATUCTUKA» 7-9 KITACCBHI

Henu n3yyeHusi yaeOHOro Kypca

B coBpemenHOM IH(PPOBOM MUPE BEPOSATHOCTH M CTATUCTHKA MMPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHHUH, TaK U UX
posii B oOpa3zoBaHuu. Kaxxiplii 4es0BeK MOCTOSIHHO MPUHUMAET PElISHUsI HA OCHOBE
UMEIOIIUXCS Y HETO AaHHBIX. A JIJI1 0O0CHOBAHHOTO NMPUHATHS PEIICHUS B YCIOBHIX
HeJoCTaTka WiIM H30bITKa HWHGOpPMAIMM HEOOXOAMMO B TOM YHCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIlUIeHHe. IMEHHO mo3ToMy
OCTpO BCTajda HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOyYalOUIMXCs, B TOM 4YHUCJE
obOyuaromuxcst ¢ 3P, ¢yHKIIMOHAIBLHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYIO B ceOsl B
KaueCTBE HEOTHEMJIEMOUN COCTABIISIONICH yMEHHUE BOCIPUHUMATh M KPUTHYECKU
aHaJM3UPOBaTh UHQPOPMAIUIO, MPEACTABICHHYIO B Pa3IMUHbIX (hOpMax, MOHUMATH
BEPOATHOCTHBIA XapakTep MHOIMX peajJbHbIX TMPOIECCOB U 3aBUCHUMOCTEH,
MPOU3BOJIUTH MPOCTEUIINE BEPOSTHOCTHBIE PAc4YE€Thl. 3HAKOMCTBO C OCHOBHBIMHU
MpUHLIMNAMU cOOpa, aHallM3a U MPEJICTABICHUS JaHHBIX U3 Pa3IudYHbIX cep KU3HU
00111ecTBa ¥ TOCyAapCcTBa MPUOOIIACT O0YyHAIOIIUXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «BeposTHOCTh M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIIEIYIOIINE COAECPKATEIbHO-METOIUYECKUE JINHHUU:
«IIpencraBieHune JaHHBIX U OMKCATENbHAS CTATUCTUKAY; «BEpOATHOCTBY; « DNIEMEHTBI
KOMOUHATOPUKIN»; «BBeneHue B Teoputo rpadony.

Conepxanue nunun «lIpeacraBieHne NaHHBIX U ONMKCATENbHAS CTAaTHUCTHKA»
CITY’KUT OCHOBOH sl JOPMUPOBAHUS HABBIKOB PA0O0THI C HH(POPMAILIUEH: OT YTCHHS U
WHTEpIpeTaluy uH(OpMaluu, TpeACTaBICHHOW B TaOJUIAX, Ha JguarpaMMax H
rpadukax 110 cOopa, MPEJACTABJICHUS W aHajlu3a JaHHBIX C HCIOJb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CpPeAHUX M pacceuBaHus. Paboras ¢ HaHHBIMH,
oOyuvatoumecs: ¢ 3IIP y4arcst cuMTBIBATH U UHTEPIPETUPOBATH JTAHHBIC, BBIABUTATD,
apryMEHTUPOBaTh U KPUTUKOBATh MPOCTEUIINE TUMOTE3bl, PA3MbIIUISATh Haj
dbakTOopaMu, BBI3BIBAIONIMMH HW3MEHYMBOCTh, W OIEHUBAaTh WX BIMSHUE Ha
paccMaTpUBaeMble BEJIMUMHBI U TTPOIIECCHI.

NHTYUTUBHOE TNPEICTABICHUE O CIYyYalHOM H3MEHUYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHJICHIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW JJIsl N3yUYEHUS
Teopuu BepoATHOCTeH. bombimoe 3Hauenne s obydaromuxcs ¢ 3[1P 3necy umeror
NpPaKTUYECKUE 3aJaHusl, B YACTHOCTU ONBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJIETISIMH.

[loHaTHE BEpPOATHOCTH BBOJUTCS KakK Mepa MpaBAONoa00us CIy4alHOTO
coobiTus. [Ipu n3yuenun kypca oOyvarommuecs ¢ [P 3HaKOMSTCS ¢ mpOCTeUIIMMU
METOJJaMH  BBIYUCIIEHUS BEPOATHOCTEM B  CIyYalHBIX JKCIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU ~ MCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMUA CTaBUTh M pemiaTh OoJiee CIIOXKHBIE 3amaun. B Kypc BXOmsT
HayajbHbIE TPEACTABICHUS O CIy4YalHbIX BEIMYMHAX M HMX YHUCJIOBBIX
XapaKTePUCTHUKAX.



Taxke B paMKax 3TOro Kypca OCYLIECTBIISETCSI 3HAKOMCTBO OOY4YarOLIUXCS C
3[IP ¢ MHOXECTBaMHM W OCHOBHBIMU ONEpPALMSIMH  HAJ MHOXECTBaMH,
paccMaTpuBalOTCAd MpPUMEPbl TNPUMEHEHWs s peleHus 3a7ad, a TaKke
UCIIOJIb30BaHUS B IPYTUX MaTeMaTHUYECKUX Kypcax U yUeOHBIX MPEAMETAX.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 kmaccax m3ydaercsi Kypc «BeposTHOCTh M CTaTHCTHKa», B KOTOPBIA
BXOIAT pasnensl: «lIpeacraBieHne MaHHBIX M OMHUCATEIbHASs CTATHCTUKAY,
«BeposaTHOCTEY; «eMeHThl KOMOMHATOPUKINY»; «BBeeHnEe B TEOPHUIO TpadoBy.

Ha m3ydenue maHHOTO Kypca OTBOAUT 1 y4eOHBII 4ac B HENENIO B TEUCHUE
KaXk7o0ro rojga ooyuyenus, Bcero 102 yuebHbIX yaca.

Copep:xanue yae0HOro Kypca (1mo rogam o0y4deHmusi)

7 KJIACC

[IpencraBnenne MaHHBIX B BHJE TAOJHII, AUArpaMM, TpadukoB. 3amoaHCHHUE
TaOJINII, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peaiabHBIX MpolieccoB. M3Bneuenne nHpopmManuu U3 quarpamMmm u
TaOJINIL, UCTIOJIH30BAHUE U MHTEPIIPETAIIUS JAHHBIX.

OrnucartenbHasi CTATUCTHKA: cpejHee apu@MeTHUYecKoe, MeIHaHa, pa3Max,
HauOOJbIIIeE W HAWMMEHBIIEE 3HAUYCHHUS HaOoOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYMBOCTH.

Cnyuatinslii akcnepumenm (onvim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecku 00CMoBepHbuLX COObLIMULL 8 NPUPOOe
u 6 obwecmee. Monema u uzpanbHas KOCMb € Meopull 6epoMHOCIel’.

I'pagh, eepwuna, pebpo. Cmenenv eepwumnvl. Hucno pédbep u cymmapuas
cmeneHb eepuiut. Ilpedcmasnenue o cesasnocmu epaga. Llenu u yuknel. [lymu 6
epagax. O6x00 epaga (3inepos nyms). [Ipedcmasnenue 06 OpuUeHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomowwio epagos.

8 KJIACC

[IpencraBienre TaHHBIX B BUAE TaOUII, AUarpamMm, rpadukos.

MHOXECTBO, JJEMEHT MHOXECTBa, IOAMHOXeCTBO. Omepanuu  Haj
MHOKECTBaMHU: OOBEIMHEHUE, MepeceucHue, aonoaHeHne. CBOMCTBA omepanuii Hajl
MHOXECTBAMM: MEPEMECTUTEIBHOE, COYeTaTEIbHOE, pacrpeneuTelIbHOE,
BKJTFOUeHUsI. Mcronb30BaHre rpauyecKoro nNpeacTaBiIeHUs MHOKECTB ISl OTIMCaHUs
pEABHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 33/1a4.

Hszmepenue pacceusanus oaumnvix. /lucnepcus u cmanoapmuoe OMKIOHEHUe

4 321605 " 1aJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHEC KOTOPBIX IMTPOBOAUTCA B OBHAKOMUTEIILHOM IUIAHE. Ilemaror
CaMOCTOATEIIBHO OIPEACIIACT o0BeM n3y4yacMoro mMarcpualia.



YuC108bIX HAOOPOo8. [uacpamma pacceusanus.

OnemeHTapHble CcOOBITUS — ciydaiiHOoro ombita. ChydaiiHble  COOBITHS.
BepositHocT coObITH. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crny4aiiapiii BBIOOp. CBSI3b MEXTy MAJIOBEPOSTHHIMU M TIPAKTUYECKHA JOCTOBEPHBIMH
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYWECmBO8aHUe BUCAYEl
BEPUIUHDL, CB5A3b MEJHCOY UYUCTIOM 8epuiut U duciom péodep. llpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwto epaghos.

Ilpomueononoscuvie coovimus. [uacpamma Ounepa. ObveduHenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna  CroHceHus:
gepossmuocmell. Ycnosnas eeposmuocmo. Ilpasuno ymuoocenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 eude oepesa. Pewenue 3a0au Ha
HAX0JICOeHUe BePOSIMHOCMEl C HOMOWDBIO 0epeda CHYUAlHO020 dKCNepuMeHmd,
ouazpamm Jiinepa.

9 KJIACC

[IpeacTaBieHue qJaHHBIX B BUJE TaOIUII, TUarpaMm, TpaduKoB, UHTEPIIPETAIIIS
naHHBIX. YTeHue u nmocTpoeHue Tabiuil, ruarpamm, rpaduKoB M0 peaabHbIM JaHHBIM.

[TepectanoBku u ¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. TpeyeonbHux
llackana. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.

l'eomempuueckasn eeposmuocmo. Cryuaiinvlii 86100p MOUKU U3 ueypsvl Ha
NJIOCKOCMU, U3 OMpPe3Ka U U3z 0y2u OKPYHCHOCHIU.

HcnbiTanne. Ycenex u Heygaya. Cepust UCOIBITaHUM 10 nEpBOro ycnexa. Cepus
ucnbiTanuii bepHyum. BeposaTHOCTH cOOBITHII B cepyur UCTIbITAaHUN bepHyIu.

CnyyailHasg BeIMYMHA W paclpelesieHne BEPOSITHOCTEN. MaremaTudyeckoe
oxxujanue u qucnepcus. [Ipumeppl MaTeMaTHYEeCKOro 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEro 3HAaYEHHUsI BEJIMUYUHBL. MaTeMaTH4eCcKoe 0KUAAHUE U TUCTIEPCHUS] CITyUYalHON
BEJIMYUHBI «YHUCIIO YCIEXOB B CEPUM UCIIBITAHUN bepHym.

[Tonarre o 3akoHe OONMBIIMX Yuced. M3MepeHne BEpPOSTHOCTEH C IOMOIIBIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJBIINX YUCEN B PUPOJIE U OOLIECTBE.

KOHTpOJI])HO-I/ISMepl/ITeJILHbIe MaTepualbl

[IpoBenenre OIEHKH TOCTIXKCHHM IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa MPOBOIUTCS B (hOpME TEKYIIETO U PyOeKHOTO KOHTPOJIS B BU/IE:
KOHTPOJIbHBIE PabOThI, CaMOCTOSATEIbHBIE pPa0OTHI, 3a4eThl, MaTEMaTUYECKUE
JTUKTAHTBI, TPaKTHYeCKHe pPabOThl, TMUCHMCHHBIH OTBET IO WHIWBUIYAIBHBIM
KapTOYKaM-3aJaHusIM, TSCTUPOBAHMUE.

s obyuaromuxcst ¢ 3I1P Bo3aMoxkHO n3MeHeHre (OpMYJTUPOBKU 33JJlaHui Ha
«TIOIIATOBYIOY, aIaNTAIUIO TIPeTIaraeMoro 00y4JarIeMycsi TeCTOBOTO (KOHTPOJIHHO-
OIICHOYHOTO) Marepuasa: HCIOJIb30BAHUE YCTHBIX M THUCHMEHHBIX HHCTPYKIIUH,
YIPOIIEHUE JITMHHBIX CIOKHBIX (DOPMYIUPOBOK WHCTPYKITUH, PEIICHHE C OTIOPOM Ha
aaropuTM, 00pasell, CIOJIH30BaAHUE CIIPABOYHON MH()OPMAIIUH.



MaremaTuka
S5 kiacc

Kontponbshas pabora Ne 1. Tema. Harypanbnbie yncia.

KonTponbhas padota Ne 2. Tema. JleficTBus ¢ HaTypaIbHBIMU YHCIIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnons30Banue CBOMCTB ACUCTBUI TIPH
BBIYMCIICHHSIX.

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas paborta Ne 5. Tema. [lenumocts uncen.

Kontponbshas padota Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Kontponbshas padora Ne 7. Tema. CiokeHre U BEIYMTaHKUE IPOOEH.

Kontponbshas padorta Ne 8. Tema. YMHOKeHHE U JieneHUE TPOOEH.

KonTponbhas padora Ne 9. Tema. [lecsatuunbie qpobu. CpaBHEHHE JECATUUHBIX
TpOOeii.

Kontponbshas padora Nel0. JleiicTBUS C I€CATUYHBIMU APOOSIMHU.

Kontponbshas padota Ne 11. Tema. MToroBas KoHTposabHas padoTa.
6 ki1acc

KontponbsHas padota Nel. Tema. [lenumMocTh HaTypaJIbHBIX YUCEN.

Kontponbhasa padora Ne2. Tema. OObIkHOBEHHAas! 1poOb. OCHOBHOE CBOMCTBO
poOu.

Kontponsnas padota Ne3. Tema. OtHouienue. [Iponopiiusi.

Kontponbshas paborta Ned. Tema. IIporneHT.

Kontponbshas pabora NeS5. Tema. YerbipexyroapHuk. @opMysisl miepuMeTpa u
IJIOIIAIA MPSAMOYTOJIbHUKA.

Kontponbshas padora Ne6. Tema. [lonoxxurenbHble U OTPUIIATEIbHBIC YHCIIA.
CpaBHEHUE MOJOKUTENIBHBIX U OTPUILIATENBHBIX YUCET.

Kontponwsnas padora No7. Tema. CrokeHue U BEIYMTAHUE TTOJIOKUTEIIBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponwsnas pabora Ne8. Tema. YMHOXKEHHE U JICJICHUE TOJIOKUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponwnas pabGota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpIUHAT.
Jlnarpammel.

Kontponbshas padora Nel0. Tema. Toroas KOHTpoJibHas paboTa.

Aure0Opa
7 wJjacc
Kontponsnas pabora Nel. Tema. Apudmerndeckue OEUCTBUS  C
palMOHAIIBHBIMU YUCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypaJIbHBIM TTOKA3aTEIIEM.
Kontponbshas padora Ne3. Tema. bykBeHHbIE BBIpaKEHHUS.
Kontponbshas padorta Ne4. Tema. MHOTOUJIEHBI.
Kontponbhas padora Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHUS.
KontponbsHas padota Ne6. Tema. JInHeliHOe ypaBHEHHUE C OJTHON MTEPEMEHHOM.
Kontponbshas padora Ne7. Tema. CucteMbl IMHEWHBIX YPaBHEHUU.



Kontponshas pabora Ne 8. Tema. Koopaunaats! u rpadukmu.
Koutponbshas padbora Ne 9. Tema. [lonsitue dynkuuu. Jluneitnas hpyHkuus.
Kontponbshas padora Nel0. Tema. UTorosast koHTposibHast padoTa.
8 kiacce
Koutponbshas pabora Nel. Tema. KBagpatubiit kopeHb. ApudpMeTndeckuii
KBaJpaTHBIN KOPEHb.
Koutponbhnas pabora No2. Tema. Cremenb ¢ 1eNbIM IOKa3aTeNEM.
CranpapTHbIil BUJ YHCTIA.
Koutponbhas pabGora Ne3. Tema. AnreOpaunueckas napo0Ob. CokparnieHue
TPOOCH.
Kontponbshas padota Ned. Tema. JleiicTBus ¢ anredpanyecKuMu IpoOSIMH.
KontponbsHas pabora Ne5. Tema. KBapaTHbie ypaBHEHUS.
KontponbHas padora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPATHBIM.
TekcToBbIE 3a1a4H, CBOASIINECS K KBaJIPATHBIM.
Kontponbshas paborta Ne7. Tema. Cuctemsl ypaBHEHUM.
KontponbsHas padota Ne8. Tema. UnucioBbie HEpaBEeHCTBA U UX CBOMCTBA.
KonTtponbsHas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJTHON MEPEMEHHOM.
Kontponbnas padota Ne 10. Tema. ®ukimu. 4ucaoBbie GyHKITHH.
KontponbHas padota Nel 1. Tema. ToroBass KOHTpoJibHas paboTa.
9 knacc
KontponbHas padora Nel. Tema. Uncna u BEIYHMCIICHHUS.
KoHnTtponbHas padota Ne2. Tema. YpaBHeHUS ¢ OJTHON NEPEMEHHOM.
Kontponrnas padora Ne3. Tema. J[poOHO-paliioHANIbHBIE YPaBHEHHUS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHUH ¢ ABYMs IEPEMEHHBIMH.
KonTponsHas padora Ne5. Tema. JInneiinble HepaBeHCTBA ¢ OAHOU IEPEMEHHOM.
Kontposnbhas padora Ne6. Tema. KBanpaTHbeie HepaBeHCTBA.
Kontponsnas padota Ne 7. Tema. KBagpatuunas QyHKIus v €€ CBOICTBA.
Kontponbshas pabora Ne 8. Tema. Apudmerndeckast mporpeccus.
KonTtponsnas padota Ne 9. 'eomeTpudeckas mporpeccusi.
Kontponbshas pabora Nel(. Tema. ToroBast KOHTpoJibHas padoTa.

I'eomeTrpus
7 wJacc

Kontponbnas pabora Nel. Tema. OcHOBHbIE T€OMETPUYECKHE CBOICTBA

pocTenmux Guryp.
Kontponbshas padota Ne2. Tema. CMeXHbBIE U BEPTHKATIBHBIC YTJIbI.
Kontponshas pabora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyTrOIHHUKOB.
Kontponbshas pabora Ned. Tema. PaBHOoOEIpeHHBIN TPEYTOIHHHUK.
KontponbsHas padota NeS. Tema. [Tapannensabie npsMebie.
Kontponbhas pabota Ne6. Tema. CymMma yrioB TpeyrojbHUKA.
Kontponbshas pabora Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padota Ne6. Tema. UTorosast KoHTpobHas padoTa.

8 kiacc
Kontponbshas padora Nel. Tema. UeTblpeXyrolbHUKH.



Kontponbnas padorta Ne2. Tema. Cpenusist nuaus tpeyroipHuka. CpeaHsis
JIMHUS TPANELHH.
Kontponbshas padota Ne3. Tema. [Inomaas TpeyronpHuKa, napajiesorpaMmma.
Kontponbshas pabora Ned. Tema. [Lnomans mnogo0HbIX Guryp.
Kontponbshas padora Ne5. Tema. Teopema ITudaropa.
KontponbHas padota Ne6. Tema. YTIIbl B OKPYKHOCTH.
Kontponbshas padota No7. Tema. UToroBast KOHTpoJibHAs paboTa
9 kiacce
Kontponbnas padota Nel. Tema. Perienne TpeyroabHUKOB.
KonTtponbsnas padora Ne2. Tema. [Tnomianu TpeyroibHuKa, Y4eTHIPEXYTOJbHUKA.
KontposnbHas padora Ne3. Tema. BekTopsl.
KontponbsHas padora Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA INTIOCKOCTH.
KontponbsHas padora NeS. Tema. [IpaBriibHble MHOTOYTOJIbHUKH.
Kontponbshas pabota Ne6. Tema. [lnomaas kpyra u ero 4acTei.
Kontponbshas padota No7. Tema. UToroBast KOHTpoJIbHAs paboTa.

BeposSITHOCTB M CTATHCTUKA
7 KJacc

Kontponbsnas padota Nel. Tema. [IpencrapneHue qaHHBIX.
KontponbHas padota Ne2. Tema. OnucarenbHasi CTaTUCTHKA.
KontponbsHas pabota Ne 3. Tema. CiryqaitHast ”3MEHUYHUBOCTb.
Kontponbshas padora Ne 4. Tema. BeposTHOCTh M 4HacToTa CIy4ailHOrO

COOBITHSI.

8 kyacc
Kontponsnas padora Ne 1. Tema. MHoxecTBa.
Kontponbshas padora Ne2. Tema. BeposITHOCTb ci1y4aiiHOTO COOBITHSI.
Kontponbshas pabora Ne 3. Tema. Cimyuaiinbie COOBITHS.

9 knacc
Kontponbshas padota Ne 1. Tema. DnemeHThl KOMOUHATOPUKHU.
Kontponwsnas padota Ne 2. Tema. UcnibiTanus.
Kontponbshas pabora Ne 3. Tema. CiryqaitHasi BenTu4nHa.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMSI K OOYYEHHIO MaTeMaTHKE M LEJCHANpPaBICHHON MO3HABATEIbHOU
JESITEIbHOCTH;

NOBBIIIEHUE YPOBHS CBOEM  KOMIIETEHTHOCTH Ye€pe3  IPaKTHUYECKYIO
JESITENIbHOCTh, TPEOYIOLIYI0 MaTEMAaTUUECKUX 3HAHUN, B TOM UUCJIE YMEHUE YUUTHCSA
y IpYTUX JTIOAEH;

CIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYalUIO, OBITh TOTOBBIM J€HCTBOBATH
B OTCYTCTBHE rapaHTUH ycIiexa,

cnocobHocTh oOyuvarommxcs ¢ 3[IP kK oco3HaHHWIO CBOMX JOEPUIUTOB U
MIPOSIBIICHUE CTPEMJIEHUS K UX MPEOIO0JIEHUIO;

CIIOCOOHOCTH K CAMOPAa3BUTHIO, YMEHHE CTABUTH TOCTUKUMBIE LIETIH;

yMEHHE pa3nuyaTh y4eOHBIE CHUTyallid, B KOTOPBIX MOXXHO JI€HCTBOBATH
CaMOCTOATENIbHO, W CHUTyalluHh, TJ€ CJIEQyeT BOCIHOJIb30BaThCS CIPABOYHOM
uHpOpMaIueil Uiy IPyruMU BCIOMOTaTeIbHBIMU CPEJICTBAMU;

CHOCOOHOCTh IEPEHOCUTH NIOJyUEHHBIE B X0/1€ 00yUEeHUs 3HAHUS B aKTyaJIbHYIO
CUTyaluIo (IIpU PELLICHUH )KUTEHCKUX 3a/1a4, TPEOYIOIMX MaTeMaTHYECKUX 3HaHUN);

CIIOCOOHOCTh OPHEHTHUPOBATHCA B TPEOOBAHUAX M IMPaBUIIAX MPOBEACHUS
IPOMEXXYTOUHOM U UTOIOBOM aTTeCTalUH;
OBJIaJICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAITPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NO3HACAMETbHOIMU OCIICMEUAMU

yCTaHaBJIMBAaTh  IMPUYUHHO-CIEJACTBEHHbIE CBSI3W B  XOJ€  YCBOECHMS
MaTeMaTU4YeCKOro Marepuasa;

BBISIBJIATh AC(PUUUT JAHHBIX, HEOOXOJIMMBIX JUIsl PEIIEHHUsS] MOCTaBJICHHON
3a/1auu;

C MIOMOILBIO YUHUTENS BEIOMPATh CIIOCOO pEUICHUs] MaTeMAaTUYEeCKON 3a/1auu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILLICHHUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJ€ pEIICHUs
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh HCKOMOE U IAHHOE TP PELIEHUU MaTEMaTUYECKOM 3a1a4H;

NOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
IIPEACTABIICHMUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4i TpaduyeCcKUMH CXEMaMU;

3¢ (HEeKTUBHO 3a1IOMUHATH U CUCTEMATU3UPOBATH MH(OPMAIHIO.

NOHMMATh U KCIOJIb30BATh MaTEMAaTHUYECKHE CPEACTBA HATJISIIHOCTH (rpaduki,
auarpamMmbl, TaONMIbBI, CXeMbl M JAp.) JUIA WUIIOCTpaluHd, HWHTEPIpETaluy,
apryMeHTaluu.



Oe¢nadenue YHUBEPCATbHBIMU yueoHviMu KOMMYHUKAMUBHBIMU
delicmeuamu:

OpraHU30BbIBATh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO NESTEIBHOCTH C
YUYUTEJIEM U CBEPCTHUKAMHU B MIPOIIECCE PEIICHUS 3a/1ad4;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHE CTIOCOOBI pabOTHI; paboTaTh B TPYyIIIIE:
HaxOJUTh OOIlee pEeIICHUE W pa3peniatb KOH(MIUKTHI HAa OCHOBE COIJIACOBAHUSA
MO3UIIAN U y4€Ta MHTEPECOB; CAYyMAaTh NapTHEPA; HOPMYIUPOBATh, APTYMEHTHUPOBAThH
U OTCTaMBaTh CBOE MHCHHUC;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB MPH HAJUYUU PaA3HBIX TOYEK
3peHHUsl U pa3pemiath KOH(IMKTH Ha OCHOBE ydéTa HMHTEPECOB M TO3UIMK BCeX
YYaCTHUKOB;

apryMEHTHPOBaTh CBOIO TMO3UIHMI0O W KOOPJAMHUPOBATH €€ C MO3UIUAMHU
napTHEPOB B COTPYJHUYECTBE NPHU BHIPAOOTKE OOIIEro pEelIeHUs B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJTHSATh CBOIO 4YacTh PabOThI, JOCTUTaTh Kaye€CTBEHHOTO pe3yjbTara u
KOOPAMHUPOBATH CBOU JICUCTBUSA C IPYTUMH YICHAMHU KOMAaHJIbL;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Oenadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCHEUAMU:

CTaBUTh 1I€JIM, BBIOUpPATh M CO3/laBaTh AJTOPUTMBI JJIA PEIICHUS YYEOHBIX
MaTeMaTUYECKHUX MPOoOIeM;

MJIAHUPOBATh W OCYILECTBIISATH JESATEILHOCTh, HAINPABJICHHYIO Ha pEIICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMmynupoBaTh W yAEpKUBaTh YYEOHYIO 3ajady, COCTaBIsATH IUIAH U
MOCJIEJ0BATEJIbHOCTh JCHCTBUM;

OCYIIECTBJISITh KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOIUMBbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIIECC U Pe3yJIbTaT YUYCOHOW MaTEeMaTUIECKON
NEATEIIbHOCTH;

aJICKBaTHO OLICHUBATh MPABUILHOCTD UJIM OIIIMOOYHOCTD BBIMOJHEHUS YUueOHOM
3a7a4u, €€ 0OBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BOBMOXKHOCTHU €€ pellIeHuS;

CIMYaTh CHOCOO AEHUCTBUS M €r0 pe3yjbTaT C 3aJaHHBIM ATaJOHOM C LEJbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYUIA OT 3TaJIOHA.

MPEABUIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUN y4EOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yiabTaT
NeSTETLHOCTH, OMPEEIATh MO3UTUBHBIE M3MEHEHUS U HaIpaBJICHUS, TPeOyroIue
JnajabHerIel padoThl;

PETYIMPOBATH CITOCOO BBIPAKEHUS SMOITUH.

NPEAMETHBIE PE3YJIBTATHI

Pe3ynbrathl ocBoeHust yueOHoro npenmera «Marematuka (Bkitouyasi anreopy,
reOMETPUIO, BEPOSATHOCTh M CTAaTHCTUKY)», pacHpelesIieHHble MO rojaaM O0y4YeHHs,
(GopMyIUpyIOTCA MO MPUHIUITY J0OABICHUSI HOBBIX PE3YJIbTAaTOB OT rojia K rojly, yKe
HAa3BaHHBIC B PEABIAYIINX I'OJaxX MO3ULINH, KaK IIPABUIIO, TOCIOBHO HE TIOBTOPSIOTCH,



HO YYHWTBHIBAIOTCS (pe3yJbTaThl OYEPEIHOIO0 ToAa MO YMOJYAHUIO BKIIIOYAIOT
pe3yabTaThl MPEABIAYIINX JIET).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU S PABOYEN
[TPOI'PAMMBI KYPCA «MATEMATHUKA» (ITO 'OAAM OBYYEHU )

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 KjlaccaX OCHOBHOM IIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTH)KCHHUE CIEAYIOMNX IPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB:

5 KUIACC

Yucna u eviuucienus

OpueHTHPOBATHCS B TIOHITHSIX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMH C HATYpPaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U ICCATHYHBIMU TPOOSMH.

CpaBHUBATH U YIIOPSIIOYMBATH HATYPAJIbHBIC YHCIIA, CPABHUBATH B MPOCTEHIIINX
City4asix 0ObIKHOBEHHBIE IPOOHU, IECATUYHBIE JPOOH.

CoOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YHCIOBON) MPSAMON C COOTBETCTBYIOIITUM
el YMCJIOM 1 N300paXkaTh HATypalbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
IIPSMOM.

BoimonHaTh  apudmeTHdyecKkue JEHCTBUA C HATypaldbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMHU B MIPOCTEUIIINX CITydasiX.

BBITIOTHSTE IPOBEPKY, MPUKUAKY PE3yJIbTaTa BEIYMCICHUN.

OKpyTasaTh HATypaJbHBIC YHCTIA.

Pewenue mexkcmosuwix 3a0au

PemaTte TekcTOBBIC 3amauvl apu(METHYECKHM CIIOCOOOM H C TOMOIIBIO
OpTraHW30BaHHOTO KOHEYHOTO TMepedopa BCEX BO3MOXKHBIX BapHaHTOB (TIpH
HEOOXOJIMMOCTH C HAMPABJISIONICH MTOMOIIBIO).

Pemate 3amauu, cojaepkamiye 3aBUCUMOCTH, CBS3BIBAIOIINE BEITUYHHBIL:
CKOpPOCTbH, BpeMsI, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOMMOCTH (IIPH HEOOXOAMMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOJIUIIbI, 0003HAYCHUS MPU PEIICHUH
3azay.

[Tonp30BaTHCS OCHOBHBIMH €TMHUIIAMU U3MEPEHHSI: TICHBI, MACCHI; PACCTOSHUA,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €IWHUIIBI BEJIMYWHBI 4epe3 napyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIUIO).

M3Bnekath uH(OpMaIMio, MNPEICTABICHHYIO B TaOdMIle, Ha CTOJI0YATOU
aUarpaMMe, HHTePIPEeTUPOBATh MPEACTaBICHHBIC JaHHBIC, UCTIOJB30BaTh TaHHBIC MPU
pEIIeHnH 3ajad.

Haznaonan zeomempus

[Tonp30BaTHCA TEOMETPUUCCKUMH TOHATHUSMH: TOYKA, MPsSMasi, OTPE30K, Ty,



YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh npuMepsl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEKIUX (opMy
U3YyYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJUMOCTH IO BHU3YaJIbHOM OIOpE,
CBSI3aHHYIO C yIJlaMH: BEpILMHA, CTOPOHA; C MHOTOYTOJbHUKAMHU: YIOJ, BEpIINHA,
CTOpPOHA, IMAaroHaJIb; C OKPY’KHOCTBIO: pauyC, TUaMETP, LIEHTP.

N300paxaTh HW3ydeHHbIE TE€OMETpHUYECKHe (UTYphl HA HEIMHOBAHHON U
KJIETYaTOM OyMare ¢ MOMOULIbIO IIUPKYJIS U JTUHEHKH (TI0CJI€ COBMECTHOTO aHAJIN3A).

HaxoauTh UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C ITOMOIIBIO
JUHENKH, CTPOUTHh OTPE3KU 3aJaHHOW MJIMHBI, CTPOUTH OKPYKHOCTb 3a/JlaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NMPSIMOYTOJbHHUKA, KBajapaTa JJs UX
HOCTPOEHUS1, BEIYMCIICHUS TUIOUIA/IA U IEPUMETPA.

Bbruncnsate nepuMerp M IUIOIIAAL KBajapaTa, MNpsAMOYTroJbHHKA, (GUryp,
COCTaBJICHHBIX W3 MPSMOYTOJbHUKOB, B TOM uucie ¢Guryp, u3o0pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCss OCHOBHBIMH METPHUECKUMHU E€AMHHUIIAMUA W3MEPEHHsS JIMHBI,
TUIOIIA/IN; BBIpaXXaTh OJHU €IMHUIIBI BETMYUHBI Uepe3 Ipyrue (pu HeoOXO0UMOCTH C
OTIOpPOM Ha CIPABOUYHYIO0 HHGOPMAIIHUIO).

Pacno3naBaTh napasienenureni, Kyo, UCIoIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHNU; HAXOIUTh U3MEPEHUS Napaluleienuieia, Kyoa.

Bbruncnsate 00béM KkyOa, mapaienenunena Mo 3aJaHHbIM HM3MEPEHUsIM (c
OMOPOM Ha AJIrOPUTM YUEOHBIX NIEUCTBUI), MOJIb30BATHCA E€AMHULIAMU H3MEPEHUS
o0bEMma.

Pemarb HecjoXHBIE 3aadydl HAa H3MEPEHUE TE€OMETPUYECKUX BEJIIMYMH B
NPAaKTHYECKUX CUTyalUsIX (IpU HEOOXOUMOCTHU C BU3YaJIbHOM OMOpOii).

6 KJIACC

Yucna u éviuucnenusn

OpueHTUpOBaTHCS B MOHATUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMHM C PA3JUYHBIMU BHJIAMH YHUCEI M CIIOCOOAMU WX 3alHUCH, MEPEXOJIUTh
(eciu 2TO BO3MOKHO) OT OJHOM (POPMBI 3alUCH YUCa K JPYTOH.

CpaBHUBATH W YNOPSAOUYMUBATH IIEJIbIE YKCIIA, OOBIKHOBEHHBIC U JECATHUYHbBIC
JIpoOu, CpaBHUBATH YUCJIA OJTHOTO M Pa3HBIX 3HAKOB.

BreinonHate apudpMeTHIecKue ACHUCTBUSI C HAaTypaIbHBIMU U IEJIBIMU YHCIIAMH,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSIMHU, TOJTOKUTECILHBIMU U OTPUIIATEIHHBIMH
YU CJIAMU.

Bbluncnarh 3Ha4€HUS! YUCITOBBIX BBIPAXKEHUM, BBIMOIHATh TPUKHUIKY U OLIEHKY
pe3yibTaTa BBIUMCICHUHN; BBIMIOJHITH MPEOOpa30oBaHUSI YHCIIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUUECKHUX JECHCTBUN.

CoOTHOCUTH TOUYKY HAa KOOPAUHATHON MPSMOM C COOTBETCTBYIOIIUM €1 YHCIIOM
Y U300pakaTh YMCJIa TOYKAMHU Ha KOOPAMHATHOM MPSMOM, HAXOAUTH MOJTYJIb YUCIIA.

COOTHOCUTH TOYKHA B MPSIMOYTOJBHON CHUCTEME KOOPJMWHAT C KOOPJIWHATAMU



3TOU TOYKH.

OkpyriisiTh 1I€JIble 4YKclia W JAeCSITHYHble Apodu (mo oOpasily), HaXxoAauTh
IPUOTUKEHUS YHCEIL.

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpHeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aIMChIO CTETICHH YKCIIa, HAXOIUTh KBaJIpaT U KyO yucia, BEIUUCIATh
3HAYEHUS MPOCTEHIINX YUCIIOBBIX BBIPAXKECHUM, COACPIKALINX CTEIICHH.

[Tonb3oBaThCs MpU3HAKAMU JACIMMOCTH (MpU HEOOXOJAMMOCTH C OMOPOM Ha
AITOPHUTM IPABUJIA), PACKIIAAbIBATh HATYPAJIbHBIEC YUCIIA HA IPOCTHIE MHOKUTEIH.

Ilonvzo06ambca macumabom, COCTABISATD MPOMOPIIUU U OTHOILLICHUS.

Hcnonb3oBaTh OYKBBI AJi1 0003HAUYECHUS YUCEN MPHU 3alUCH MAaTeMAaTHYECKHX
BBIDOKCHHM, HAXOIWTh 3HAYEHWUS OYKBEHHBIX BBIPAKCHHM,  OCYIIECTBIISSA
HE0OXOAMMbIE TMOACTAHOBKM W MpeoOpa3oBaHus (C ONOpPOM Ha aJrOPUTM YUYEOHBIX
NEeUCTBUIN).

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmogoix 3a0au

Pemars MHOTroOmaroBble TEKCTOBBIE 33Jaud apUPMETHUECKUM CIOCOOOM C
OIIOPO Ha BOIPOCHBIN IIJIaH.

Pemiate MpocTenme 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
IPONIOPIHOHAIIBHOCTBIO BEJIMYMH, MMPOLEHTAMH; PENIATh TPU OCHOBHBIE 3a/1a4M Ha
JpOOU U MPOLEHTHI.

Pemare 3amaum, copep:Kamme 3aBUCHMOCTH, CBA3bIBAIONIUE BEJIIMYHHBL:
CKOPOCTB, BPEMS, paCCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTb,
BpeMsi, 00bEMaA pabOThI, UCTIOB3YS ApUPMETUYECKHUE TEUCTBUS, OLEHKY, TPUKUIKY;
II0JIb30BAThCS €IMHUIIAMHU U3MEPEHUS COOTBETCTBYIOLINUX BEJIMYMH.

CocTaBnaTh OyKBEHHBIE BHIPAKEHUS 10 YCIOBHIO 33J]a4d 11OCJIE COBMECTHOTO
aHanu3a.

N3BnekaTs wHpOpMaNuio, MPEACTABICHHYIO B TaOJWIaX, Ha JIMHEHHOM,
CTOJIOYATOM WM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH IPEICTABICHHbBIE
JTAaHHBIE; UCII0JIb30BaTh JAHHBIE ITPU PEIICHUH 33/1a4.

[IpeacraBnsaTe MHGOPMAIIMIO C TOMOIIBIO TAOJHII, JIMHEWHON U CTOIOYATON
JarpamMm.

Haznaonaa zeomempus

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHpa, UMEIMUX (opmy
M3YUYEHHBIX TEOMETPUUYECKHX TUIOCKMX M TPOCTPAHCTBEHHBIX (QUTYP, TPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUTyp.

N300pakath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTUPA HA HEJIMHOBAHHOMN
U KJIETYaTON Oymare u3y4eHHbIE MIIOCKHE T€OMETpUUEeCKUEe PUTYPbl U KOHPUTYpaLHH,
CUMMETPUYHBIC (PUTYPHI.

NMeTh mnpenctaBieHUE O TEOMETPUYECKUX MOHSTHSX: PABEHCTBO (UTYp,
CUMMETpPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BETWYMHBI YIIIOB U3MEPEHNUEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJIaHHOM BEJIMYMHBI, I10J30BATHCSA IIPU PEIICHUM 3a7ad I'palyCHOM Mepou
YIJIOB; PacCIliO3HaBaTh HA YepTEKaX OCTPHIN, IPSAMOM, Pa3BEPHYTHIN U TYIIOU YIJIBL.



BbruncnsaTe ANUHY JIOMaHOM, MEpUMETP MHOTOYTOJbHHMKA, IOJIb30BATHCS
€IMHULIAMU U3MEPEHHsSI IJTMHBI, BBIpAXKaTh OJHHU €IUHUIIBI U3MEPEHUS IJIUHBI Yepes
TpyTHE.

Haxoautb, Ucmonb3ysa 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOYKH JI0 TIPSIMOM, ATTUHY MyTH Ha KBAJPATHOM CETKE.

Bbruncnsate mimomaab  (QULYp, COCTAaBIEHHBIX M3  MPSMOYTOJBHHUKOB,
MCIIOJIb30BaTh pa3OueHNe Ha MPSMOYTOJIbHUKH, Ha paBHbBIE (PUTYPHI, JOCTPAUBAHUE 10
IpsIMOYTOJIbHHUKA; TOJH30BAaThCS OCHOBHBIMU E€AMHMUIIAMUA HW3MEPEHHS TUIOIIAIN;
BBIpaXKaTh OJHU €AMHUILIBI U3MEPEHUS TUIOIIAIU Yepe3 Ipyrue (Ipu HeoOX0UMOCTH C
OTIOPOM Ha CMPABOYHYIO0 HH(GOPMAIIHUIO).

Pacno3naBaTh Ha MOJENSIX W HM300paXEHUSAX MNHPAMUIY, KOHYC, MHJIMHID,
UCI0JIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxaTh Ha KiIeTyaTol OymMare npsMOyroJbHbIN NapasuleIenuIe.

Boerancnsate 005EM MPSMOYTOJIBHOTO Tapajuieenurena, Kyoa, moiab30BaThCs
OCHOBHBIMH €JIMHUIIAMHU M3MEpeHUs 00hEMA; BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C onopoit Ha CpaBOYHYIO HH(POPMAILIHIO).

Pemare HecioXHBIE 3a7aud Ha HaXOXKJIECHUE TEOMETPUUYECKHX BEITUYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3yaIbHOU OMOPOiA).

IIJIAHUPYEMBIE ITPEAMETHBIE PE3VJIbTATHI OCBOEHUSI PABOUYEN
[TPOI'PAMMBI KYPCA «AJI'EBPA» (IIO TOAAM OBYUEHI A)

OcBoeHue ydeOHOro Kypca «Auredpa» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs JOJDKHO OOECHeurBaTh JOCTHKEHHE CIEAYIOIUX MPEIMETHBIX
o0pa30BaTeNbHBIX PE3yIbTATOB:

7 KJIACC

Yucna u eéviuucnenusn

BbInonHATh, coyeTass yCTHbIE W TMHCbMEHHBbIE NPUEMBI, apU(PMETUUYECKUE
JEUCTBUA C PALIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAY€HHsS YHUCIOBBIX BBIPAXKEHUH; TPUMEHATh pPa3HOOOpa3HbIE
CrocoObl M NPHUEMBI BBIUMCICHUS 3HAYEHWH JIPOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[Tepexoauts OT omHOW (OPMBI 3aMKMCH YUCEN K JPYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO NECATHYHYIO NIpoOb). CpaBHUBATHh U
YIOPSAIOYMBATh PAllHOHATIBHBIE YUCIIA.

OKpyTrasTh yKcia.

BBINONHATS IPUKHUIKY M OLEHKY pEe3yJIbTaTa BBIYMCICHUN, OLICHKY 3HAYEHUHN
YU CJIOBBIX BBIPAKECHUMU.

BbINONHATH 1EWCTBUS CO CTENEHSIMU C HATYpabHBIMU MOKA3aTENsIMU (C ONOpOi
Ha CIIPaBOYHYI0 UH(POPMAITHUIO).

[IpuMeHsATh MPU3HAKKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIU HATypaJbHBIX



qHCel.

Pemate mpocreiiliue NPaKTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBSI3aHHBIEC C
OTHOLIEHUWEM  BEJIMYMH,  MPONOPUMOHAIBHOCTHIO  BEJIUYUH,  MPOIECHTaMU;
HMHTEPIPETUPOBATH PE3YIIbTATHI PEIICHUS 33/1a4 C YIETOM OTPAaHUYCHHM, CBI3aHHBIX CO
CBOMCTBAMH pacCMaTPUBAEMBIX OOBHEKTOB.

Anzebpauueckue gviparicenus

OpueHTHpOBaTbCS B TOHATHSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
anre0pandecKo TEPMUHOJIOTHEH M CHMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TPH 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

BrimonHaTe mpeoOpa3zoBaHusl IEJIOT0 BBIPAKEHHSI B MHOTOUWIECH MPUBEACHUEM
MOJIOOHBIX CIaraeMbIX, paCKpPhITHEM CKOOOK.

BEIONMHATE yMHOXEHHE OJHOYICHA Ha MHOTOWIEH HW MHOTOYJIeHa Ha
MHOTOYJIEH, TPUMEHATH (POPMYTIBI KBaJpaTa CyMMBI U KBajpaTa pa3HOCTU (C OMOPOi
Ha CIPaBOYHYIO0 UHGOPMAITHUIO).

OCyIIeCTBIATh Pa3oKEHUE MHOTOWICHOB Ha MHOXHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXUTENS, TPYIITUPOBKHU CIaraeMbiX, IPUMEHEHUs
(opMyJ1 COKpaIIEHHOTO YMHOKEHUS (C ONOPOM Ha CIPaBOYHYIO HH(OPMALIUIO).

[IpumensTh npeoOpazoBaHusi MHOTOWICHOB JJIsl PEIICHUS Pa3IMYHbIX 33/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHON MPAKTUKU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH ¢ HATypajdbHBIMHU IOKa3aTeIsIMU IS
npeoOpa3oBaHus BEIpAXKEHHH (C OMOPOil Ha CIIPAaBOYHYIO HH(POPMAILIUIO).

Ypasuenus u nepasencmea

Pemlare JMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, NMPUMEHSS IPaBUIIA
nepexo/ia OT HCXOIHOTO YPAaBHEHUS K PaBHOCHILHOMY eMy. [IpoBepsTh, sBisieTcs U
YHCII0O KOPHEM YpaBHEHHUS.

WNmetsb nipencraBiieHre o rpaduueckux METo/Iax MpU PelIeHUU JIMHEWHBIX
YPaBHEHUU U UX CUCTEM.

[TogOupaTe mnpuMepbl Mmap YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOM TIJIOCKOCTH TpadUK JIMHEHMHOTO YPABHEHHS C IBYMS
NEePEMEHHBIMHU; TOB3YACHh TPAPUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate crucTteMbl ABYX JTUHEHWHBIX YpPaBHEHUW C JBYyMS MEPEMEHHBIMH, B TOM
gucIie rpaguiecku (C Omopoi Ha aIrTOPUTM yU4EeOHBIX JEHCTBUN).

CocTaBnAaTh (MOCIE COBMECTHOTO aHAN3a) U peliaTh JMHEHHOE YPaBHEHHUE WIIH
CUCTeMY JIMHEWHBIX YypaBHEHHWH M0 YCJIOBHIO 3a7add, HWHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4¥ TMOJTYYCHHBINA pe3yIbTarT.

Koopounamot u cpagpuxu. @ynxyuu

N300pakath Ha KOOPAUHATHOW MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3aIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, WHTEPBAJIbI; 3alMCHIBATh YHCIIOBBIE MPOMEKYTKH Ha
anreOpandecKoMm sI3bIKe.

OTtMeyaTh B KOOPAMHATHOW TIJIOCKOCTH TOYKH TIO 3aJIaHHBIM KOOpIUHATaM;
CTPOUTH TpauKH TUHEUHBIX yHKIUH. CTpouTh rpaduk Gynkium y = KX + Db.

OnuceiBaTh C TMOMOIIBI0 (YHKIUH HW3BECTHBIE 3aBUCHUMOCTH  MEXIY



BEJIMUYMHAMHU (110 aNTOPUTMYy Y4EOHBIX NEWUCTBUM): CKOPOCTb, BPEMs, PACCTOSIHHE;
LI€HA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIIBHOCTD, BpeMs, 00BEM pabOTHI.
Haxonuth 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduueckuil crnocod MpencTaBiICHUs W aHalu3a HHQOpMaluH;
U3BJIEKaTh U MHTEPIIPETUPOBATh UH(POPMALINIO U3 TPa(UKOB peabHbIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HaydallbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
yucen Il CPaBHEHUSI, OKPYTJICHWS] U BBIYMCIICHUMN; M300paxkaTh JIEUCTBUTEIbHbBIC
YyUCJIa TOYKaMU Ha KOOPAUHATHOM ITPSAMOM.

[IpumensaTh mnOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS;, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3Yysl TMPU HEOOXOJUMOCTH KaJbKYJSTOP; BBITIOJHSITH
npocTedme TpeoOdpa3oBaHUsl BBIPAKEHUM, COJEp)KalllUX KBaJpaTHbIE KOPHH,
UICIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX M MAaJIbIX YHCEN C MOMOIIBI0 JECATUYHBIX
npoOeii u creneneit yucna 10.

Anzebpauueckue eviparxcenus

[IpumMeHATP TOHATHE CTEIEHM C  LEeJIbIM  II0Ka3aTesieM, BbINOJHATh
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKAIIMX CTENEHU C LEeJbIM IoKazaTeyneM (C
UCIOJIb30BAaHUEM CITPABOYHON MHMOPMAITUN).

BBITIONHATE HECTOXKHBIE TOXKJIECTBEHHbBIE MPEOoOpPa30BaHUS PAIMOHATBHBIX
BBIPOKEHUN HA OCHOBE TPAaBWJ JEHCTBUN HAJ MHOTOUYICHAMHU M ajreOpandecKUuMH
TIPOOSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKHUTEIIH.

[IpuMeHsaTh peoOpa3oBaHUsl BRIPAKEHUH JJIsl pELICHUs Pa3IMYHBIX 3ajlay U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

Ypasnuenusa u nepasencmea

PemaTte nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C MCMIOJIb30BAHMEM CIIPABOYHOMN
nH(poOpMaIuu) U palMOHAJIbHBIC YpPaBHEHHUS, CBOJSIIMECS K HHUM, CHUCTEMbI JBYX
YPaBHEHHM C ABYMS IEPEMEHHBIMU.

[IpoBOANTH MPOCTENIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
yucjae ¢ MpUMEHEHHEeM TpaduyecKux NpeAcTaBieHUui (yCTaHaBIWBATh, UMEET JIM
ypaBHEHUE WJIM CHCTEMa YPaBHEHUW PEUICHMs, €CIM UMEET, TO CKOJbKO, W Tp.) C
OTIOPO Ha aNTOPUTM YUEOHBIX JICHUCTBUI.

[TepexoauTs OT cliOBeCHOW (HOPMYIUPOBKM 3aJaund K e€ anredpandeckon
MOJIEJIM C TOMOUIBIO COCTaBJICHUS YpPABHEHUS WM CUCTEMbl YpPaBHCHUH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYUYECHHBIN PE3YJIbTAT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIs CPABHEHUSI, OLICHKH; PELIATh
JTMHEHHBbIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; JaBaTh TpaduuecKyro
WJUTFOCTPALMIO MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynukyuu



OmnepupoBatb Ha 0a30BOM ypoBHE (YHKUMOHAJIBHBIE TMOHATUS U S3BIK
(TepMHHBI, CHMBOJIMUECKHE OOO3HAYEHUsI); OMPEICIATh 3HAYCHHUE (YHKIUH TI0
3HAYCHHUIO apTYMEHTA; ONPEACIISATh CBOWCTBA PYHKIMH 110 e€ rpaduky.

Crtpouts rpaduKy 3IeMEHTapHBIX QyHKIUM Buga , Y = X%, Yy =x3,y =+yx ,y=

k; omuceIBaTh CBOMCTBA YMCIO0BOM (PyHKIIMU 10 €€ rpaduKy (Ipu HEOOXOIUMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KVIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIIOPSAAOUUBATH pAllMOHATBHBIE U UPPAIIMOHAIILHBIC YUCIIA.

BoinonusTs apudmernueckue IeUCTBUS ¢ PAllMOHATBHBIMU YMCIaMU, cOYeTast
YCTHBIE M MHUCHBMEHHBIE MPUEMBI, BBINIOIHATH BBIYMCIEHUS C HPpalUOHAJIbHBIMU
YU CIIAMHU.

Haxonnuts 3HaueHMS CTENEHEN ¢ EIbIMU MOKA3aTEIISIMA U KOPHEHN; BBIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JEHUCTBUTEIIBHBIE YHWCJA, BBINOJHATH MPUKUJIKY PE3yJbTaTa
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

Ypasnenusa u nepasencmea

PemaTte MHENHBIE M KBaJpaTHBIC YPABHEHUS, YPABHEHHS, CBOAAIINECS K HUM,
MpocTenIne IPOOHO-PAIIMOHAIIBHBIE YPAaBHEHUS.

Pemate mpocTedmmMe CHCTEMBI JBYX JIMHEWHBIX YPAaBHEHUH C JAByMS
MIEPEMEHHBIMU Y CUCTEMBI JIBYX YPABHEHHM, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS
JUHEHHBIM (110 BU3YaJILHOM OTIOpE).

Pemate mpocTeiiime TEKCTOBBIE 3aJadd aidredpandyeckuM CrocoOoM ¢
IIOMOILBIKD COCTaBJICHUSI YPAaBHEHMS WJIM CHUCTEMBl JBYX YPaBHEHHH C JByMs
IIEPEMEHHBIMU.

[IpoBOANTH ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHHUM, B TOM
YHuClie C MPUMEHEHHEeM Tpaduueckux mpeacTaBiieHnd (yCTaHAaBIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUH PEILIEHUs, €CJIU UMEET, TO CKOJIBKO, U TIP.).

Pemiath nuHEHbIE HEPaBEHCTBA, KBaApaTHbIE HEPABEHCTBA; HW300pa)kaTh
pEIICHUE HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMHUCHIBATH PEIIEHUE C ITOMOILBIO
CHUMBOJIOB.

PemaTe cuctembl TUHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBa/IpaTHOE HEPABEHCTBO; M300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOU
MPAMOM, 3aIUCBIBATh PELICHHUE C TOMOILIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 33]1a4.

Dynukyuu

PacriosnaBaTh (QyHKIIMM W3yYEeHHBIX BHJOB. [loKa3bIBaTh CXEMAaTHUECKH
pAacIoJIOKEHUE Ha KOOPMHATHOW TUIOCKOCTH rpadukoB GyHKIui Buaa: Yy = KX, y = kX

+b ,y=a® +bx+c,y=x3y= VX, Y = ;" B 3aBHCUMOCTH OT 3HAYCHUU
K03 (PUIIEHTOB; ONMUCHIBATh CBOMCTBA (QYHKILIUM.
Crtpouth 1 m300paxkaTh CXEeMaTHYECKU TpadUKH KBAAPATUUHBIX (YHKIIUMN,



OTHCHIBAaTh CBOMCTBA KBAPATUYHBIX (PYHKIIMIA MO UX TpauKam.

Pacno3HaBaTh KBaJpaTHUUHYIO (YHKLIHIO MO (QopMmyJie, IPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peaibHON )KU3HU, (PU3UKU, TEOMETPUU.

Apugpmemuueckan u ceomempuuecKkas npozpeccuu

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IIPOIPECCUU MPH Pa3HBIX
croco0ax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (popMya N-ro  4djeHa
apu(pMETUIECKOW M TEOMETPUUECKOW IMPOTPECCUil, CYMMBI TEPBBIX N dieHOB (C
OTIOPOM Ha CMPABOYHYIO0 HHGOPMAIIHUIO).

Pemats 3a1a4uu, CBsI3aHHBIE C YHCIIOBBIMU MOCIEA0BATEIILHOCTMH, B TOM YUCIIE
3aJayl W3 peaTbHOM JKU3HM (C UCIHOJIB30BAaHUEM KaIbKYyJIATOpa, LHU(PPOBBIX
TEXHOJIOTHUH).

[IJIAHUPYEMBIE TIPEIMETHBIE PE3YJIbTATHI OCBOEHHNS PABOYEN
[TPOI'PAMMBI KYPCA «'EOMETPUS» (I10 T'OJAM OBYYEHIA)

OcBocHue y‘-I€6HOI’O KypcCa ((FGOMeTpI/I}I» Ha YPOBHC OCHOBHOI'O O6IHCTO
O6pa3OBaHI/I}I JOJIDKHO o0ecIeynBaTh JOCTHIKCHHUC  CIICAYIOINIUX IIPCAMCTHBIX
O6pa3OBaT€JII)HI>IX PE3YJILTATOB!

7 KJIIACC

Pacnio3HaBaTh N3y4€HHbIE T€OMETPUUECKUE (PUTYPBI, ONPENEIATh X B3aUMHOE
pacnojoxeHue, HU300pakaTh TeoMeTpuyeckue (GUrypbl; BBIIOJHATh YEPTEXKU IO
YCIIOBHIO 3a1auyu. M3MepsATh JWHEHHBbIE W YIJIOBBIE BEJWYMHBL. Pemars 3agaun Ha
BBIYKCIICHNE JUIMH OTPE3KOB U BEJINYUH YTJIOB.

Jenate rpy0y10 OLEHKY JMHEHHBIX U YTJIOBBIX BEJIMYUH MIPEIMETOB B PEAJIbHOM
KU3HU, Pa3MEpOB MPHUPOAHBIX O0BEKTOB. PasnuuaTh pazMepbl 3TUX OOBEKTOB IO
NOPAJIKY BEJTUYHMHBI.

CTpouTh YepTEKU K TEOMETPUUYECKUM 3a/1ayaM (C UCIIOIb30BAHUEM CMBICIIOBOI
OMOPBI: HABOJALIME BONPOCHI H/WIH aJrOpUTMa YYEOHBIX ICUCTBUI).

[lonb3oBaThCsd MpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOIb30BATh
NpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

[IpoBOIMTE  OKA3aTeNbCTBA  HECIOXKHBIX  I'€OMETPUYECKHX  TEOPEM.

[Tonb30BaThCA NPHU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJUaHbI, MPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEIIeHUH T€OMETPUUECKHX 3aa4 (C UCIIOJIb30BaHUEM 3pUTEIBLHON HATIISIHOCTH /WU
BepOaIbLHON OTIOPHI).

Onpenensts NapaieaIbHOCTh MPSMBIX C IOMOIIBIO YTII0B, KOTOPbIE 00pa3yer ¢
HUMHU cekymias. Onpeaenarb NapaiedbHOCTh MPSMBIX C IOMOIIbIO pPaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IIPSMOU A0 TOUEK APYTOU IPSIMOM.

PemaTe 3a1aun Ha KiieTyaToit Oymare.

[IpoBOIUTH BHIYMCIEHUS U HAXOAUTh YUCIOBbIE U OYKBEHHbIE 3HAUEHUSI YTJIOB
B F€OMETPUYECKHUX 33Ja4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U



MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TIEPECECUCHUH JIBYX
MApAJUICIIBHBIX TMPAMBIX CEKyller. Pemares mpakTuueckue 3agauu Ha HAXOXKICHUE
YIJIOB.

HNmeTh npencTaBieHue 0 NOHATHE T€OMETPUUYECKOTO MECTA TOYEK.

@opMyIUpOBaTh OMNMPEACICHHUS OKPYKHOCTM M Kpyra, XOpAbl W JuaMmeTrpa
OKPYXHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh MPUMEHSTHh 3TH CBOMCTBA IPHU
pelIeHnY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOU OKpy)HOCTH. OrnepupoBaTth Ha 0a30BOM YpOBHE (haKTaMU O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYJISPhl K CTOPOHAM TPEYTrOJbHUKA MEPECEKAIOTCS B OJIHOM
TOYKE.

OpueHTHpOBaThCS B TOHATHUAX U ONEpHpoBaTh Ha 0a30BOM YypOBHE:
KacarelibHasg K OKPY>XXHOCTH, TE€OpemMa O MEPHEHIUKYISIPHOCTA KacaTEIbHOU U
paanyca, NpOBEJEHHOTO K TOUKE KaCaHMUS.

NmeTp mpencTaBieHHE O MPOCTEUINIMX TIE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C MOMOIIBIO LTUPKYIS U
JIMHEHUKH.

8 KJIACC

PacniozHaBaTh OCHOBHBIE BHJIBI  YETBIPEXYTOJbHUKOB, WX  3JIEMEHTHI,
ITOJIb30BAaThCS X CBOMCTBAMU IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

OpHeHTHUPOBATHCA B TOHSITUUA — TOUKH IEPECEUYEHUsS] MEAUAH TPEYroJIbHUKA
(meHTpa Macc) B pelieHuH 3a1au.

Branets noHsTUEM CpeAHEN JIMHUM TPEYTOJbHUKA U TPANEUu, IPUMEHSITh X
CBOWCTBA IIPU PELICHUU MPOCTEUIINX T€OMETPUUECKUX 3a1ad. FIMeTs mpeacraBieHue
o teopeme daisieca U TeOpeMe O MPONOPUUOHAIBHBIX OTpPE3KaX, NPUMEHATh UX IS
pEIIeHUs MPaKTUYEeCKUX 3a/1a4 (C ONOpOH Ha 3pUTEIIbHYIO HATJISITHOCTB ).

[IpumeHsTh mpu3HAKKW MOAO00US TPEYTOJLHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUYECKUX 3a/1a4.

[Tonb3oBaTbcss Teopemoil Iludaropa nns pemieHUss TEOMETPUYECKUX U
MMPAKTUYECKUX 3a/1a4.

Brnanerp DOHATHMAMM CHHYyCa, KOCMHyCa UM TaHI€HCa OCTpOro yria
MPSIMOYTOJILHOTO TPEYroiabHUKA. [10Ib30BaThCS ITUMM TMOHATHUSMU ISl PEIICHUS
NPaKTUYECKUX 3a7a4 (IPU HEOOXOMMOCTH C OMOPOM Ha aJITOPUTM IMPABUIIA).

Beruucnare  (pa3nuuHbIMH - crioco0amMu) (C OMOpPOM Ha  CHPABOYHYIO
uH(pOpMaIMIO) IUIONIAb TPEYroJbHUKA U IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(mONB3yACh, TI€ HEOOXOIUMO, KATBKYJISITOPOM). [IpUMEHSTh MoTydeHHBIE YMEHUS B
MPAKTUYECKUX 3a7a4ax.

Brnanerp TNOHATHUSIMM BOMCAHHOTO M LEHTPAIbHOIO Yrila, HCIOJIb30BaTh
TEOPEMBI O BIHMCAHHBIX YIJIAX, YIiax MEXIYy XOpJaMH (CEKyIIHMMH) U YIJIe MEXIy
KacaTeJIbHOM Y XOPJAOU MPU PEIIEHUH MPOCTEUIINX TEOMETPUUECKHUX 3a/1a4.



Bianerp NOHATHEM OINHMCAHHOTO YETBIPEXYTIOJBHHUKA, NPUMEHSTH CBOWCTBA
ONMCAHHOI'0 YETHIPEXYTONIBHUKA NP PEIIEHUH NMPOCTEUIINX 3a/1a4.

[IpuMeHATh IONYYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATHYECKHUE
MOJIENIN IS 33]1a4 peajbHOU KU3HHU U MPOBOJAUTH COOTBETCTBYIOIME BBIUNCICHUS C
OPUMEHEHHUEM TNOoJ00HUs M TPUTOHOMETPUM  (MONb3YysCh, TIA€ HEOOXOAUMO,
KaJIbKYJIATOPOM).

9 KJIACC

3HATh TPUTOHOMETPUUECKUE (PYHKLIUU OCTPHIX YIJIOB, HAXOIUTh C UX TIOMOIIIBIO
pa3IMyYHbIE 3JIEMEHTHI NPSMOYTOJIBHOTO TPEYTrOJbHUKA («PEHICHUE MPSMOYTOJIbHBIX
TPEyroJabHUKOB»). Haxoauth (¢ MOMOIIBIO KalbKyJATOpa) UIMHBI U YIJbl JUIS
HETaOJIMYHBIX 3HAYCHU.

[Tonb3oBaThcs (opMyiaMu NMPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JJI1 HAXOXKJIEHUS COOTHOIIEHHA MEXIYy TPUTOHOMETPUYECKHUMHU
BEJIMUUHAMHU (C OMOPOI Ha CITPAaBOYHYIO MH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMBbI CUHYCOB M KOCHHYCOB ISl HAXOXKICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIBHUKOBY ), IPUMEHSTh UX IIPU PELICHUU
IPOCTEUIINX F€OMETPUUECKUX 3a1au.

Bnaners nonstusamMu npeodpazoBaHusi 000U, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [losb30BaTbes cBoicTBaMH OO0 MPOU3BOJIBHBIX (DUTYD, YMETh
BBIYMCIIATH JUIMHBI U HAXOJUTh YIJIBl Y MOAOOHBIX (QUTYp (IO alrOpuTMy y4eOHBIX
neictBuii). IlpumeHsTh CBOMCTBA MNMOAOOMS B NPaKTUYECKUX 3agadax. YMETh
MIPUBOANUTH MPUMEPHI MOAOOHBIX (PUTYp B OKpYKAIOLIEM MUDE.

[Tonb3oBaThCs TeopeMaMu (IO BU3yalbHOW OMOPE) O MPOU3BEAECHUU OTPE3KOB
XOpA, O IPOU3BEAEHUHN OTPE3KOB CEKYIIMX, O KBAAPATE KACATEIBHOM.

[Tonb3oBaThCS BEKTOpamMH, MOHUMATh HUX TECOMETPUUYECKUA U (DU3NYECKUN
CMBICJI, TPUMEHSTh UX B PELICHUHN F€OMETPUUECKUX U (pu3nuecKux 3aaay. [[pumeHsTs
CKJISIPHOE ITPOU3BEICHUE BEKTOPOB Il HAXOKEHUS JUIMH U YTJIOB.

[Tonb30BaTECA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Bnagers MOHATHSMHU NPaBUIBHOTO MHOTOYTOJbHHMKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PAIMAHHON MEPHI YIJIa, YMETh BBIYUCIIATH IUIOIIA/Ib KpyTa
1 ero yacrted (c omopoil Ha crnpaBouHyro HHGopmaluo). [[puMeHsATh MOTyUYeHHbIC
YMEHUS B IPAKTUYECKUX 3aJlayax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (QUTYp, TPUMEHSATH JABUKCHUS
IUIOCKOCTHU B MPOCTEUIINX CIIydasix.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHUE
MOJEIIN JJI 3a/1a4 PeajJbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHUS C
NpUMEHEHHEM ToJ00Ms U TPUTOHOMETPUYECKMX (QYHKUUN (MMONb3YysCh, TJE
HE0OXO0MMO, KAJTbKYJISITOPOM).



[JIAHUPYEMBIE IPEJMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEI
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (11O TOJIAM
OBYYEHUS)

[IpeameTHbIE pe3ybTaThl OCBOCHHS Kypca «BeposiTHOCTh U cTatucTukay B 7-9
KJIaccax XapaKTepU3yITCs CIEAYIONIMMHU YMEHUSIMHU.

7 KJIIACC

Uutate wuHPOpMalLMIO, TPEACTABICHHYIO B TaONMIaX, Ha JgUarpaMmmax;
NPEICTaBIATh JaHHbIE B BHUAE TaOMUI, CTPOUTH JUArpaMMbl (CTOJOHKOBBIC
(cToy0uyaThie) U KPyTroBbI€) IO MAaCCUBAaM 3HAUEHHUH (C UCMOJIB30BAHUEM 3PUTEIIBHOM
HaTJISTHOCTH W/WIK BepOaIbHOU OMOPHI).

OnuceiBaTh W WHTEPHPETHPOBATH  pCaNbHBIC  YHUCIOBBIC  JaHHBIC,
Ipe/icTaBlICHHbIE B TA0JIMIIaX, HA TMarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATHSX W OMEPUPOBATH UMHU Ha 0a30BOM YpOBHE:
cpenHee apudMeTHIECKOe, MeInaHa, HanOoJIbIIIee 1 HAaUMEHBIIIee 3HAUCHHS, pa3Max.

Nmeth mpencraBieHrne O CIy4alHOW HM3MEHYMBOCTH Ha TNpUMeEpax IIEH,

(bu3NUeCKUX BETUYUH, aHTPOIIOMETPUYECKUX JTAHHBIX; UMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOMUYNUBOCTH.

8 KJIACC

W3BnekaTp W TpeoOpa3oBbIBaTh HH(POPMALIMIO, MPEACTABICHHYIO B BHJE
Tabnull, AuarpamMm, rpaukoB; MPEACTaBIATH AaHHbIE B BUAE TaOJHI, AUATPaMM,
rpauKoB.

OnuceIBaTh NOCIIE COBMECTHOTO aHAIN3a JAHHBIE C IIOMOIIBK CTATUCTUYECKUX
[OKa3aTeJiel: CpeJHUX 3HAYEHUH M Mep pacceuBaHus (pa3smax, AHcIepcus MU
CTaHJaPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCTOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE O
pe3yJibTataM U3MEpeHud U HaOmoAeHuHW (C HCMOJb30BAHUEM 3pPUTEIIbHOU
HaIJISITHOCTH W/WIH BepOaIbHOM OMOpHI).

HaxonuThe BEpOATHOCTH CIy4alHBIX COOBITUH B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITUH, B TOM YHCIE€ B ONbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTapPHBIMU COOBITUAMH (C MCHOJB30BAHUEM 3PUTEIBHOM HATJSAHOCTH W/WIH
BepOaIbLHOM OTIOPHI).

HNmers mpencraBieHne o TrpaduUyecKux MOJENSIX: JEpeBO CIy4yailHOro
JKCIIEPUMEHTA, AUarpaMMbl JHJIepa, YUCIOBas MPsMas.

OmneprpoBarh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITOJIHATH ONEpaly HaJl MHOKECTBAMU: 00bEIMHEHHUE, TIepeceUeHHE, TOTIOTHEHNUE;
[IEPEUYNCIATh  3JEMEHThl MHOXKECTB; NPHUMEHSITh CBOMCTBAa MHOXECTB (C
WCIIOJIb30BAaHUEM BU3yaJIbHOW OMOPHI).

WNmeth mpencraBieHue O rpa@uueckoM MpPeACcTaBICHUE MHOXKECTB M CBS3EH
MEXAY HUMHM JIJIsl OITMCAHUs MTPOLIECCOB U SIBJICHUH, B TOM YMCJIE MIPU PEILICHUHU 3a7a4
U3 JPYTUX Y4eOHBIX MPEIMETOB U KYpCOB.



9 KVIACC

W3Bnekats u mpeodpa3oBbIBaTh HHGOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHBIX
UCTOYHUKAX B BUJE TaONHUIl, Juarpamm, rpaduKoB; MPE/CTABISATh JAHHBIE B BHJIEC
Ta0JIuIl, JUarpamMm, rpaduKoB.

PemaTe npocreiinye 3a1a4n opraHu30BaHHbIM IEPE0OPOM BapUAHTOB, a TAKKE
C MCTIOJIb30BaHNEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

HmeTs mpencraBieHHEe OO0 OMUCATENBHBIX XapaKTEPUCTHKAX MJII MAacCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJI€ CPEIHUE 3HAUEHUSI U MEPbI PACCEUBAHMUSL.

HaxonuTh 9acTOTHl 3HaYE€HWW W YaCTOTHI COOBITHS, B TOM YHCJIE TOJB3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOJI0AeHUH (C OMOPOil HA CIIPAaBOYHYIO
nH(pOpMAIIHIO).

HaxoauTh BEpOSITHOCTH CIy4alHBIX COOBITUM B U3YUYEHHBIX OIBITAX, B TOM
YHUCJIE B OMNbBITaX C PABHOBO3MOXKHBIMU JJIEMEHTApPHBIMU COOBITUSMH, B CEPUSIX
UCIIBITAHUN 10 IEPBOTO yCIIEXa, B CEPUAX UCTIbITaHUK bepHyIu.

NmMeTs mnpencTtaBieHUE O CIy4YalHOW BEIMYMHE W O pPaclpeieicHuu
BEPOSTHOCTEH.

NMetp mnpencraBieHWe O 3aKOHE OOJBIIMX YHCEN KakK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOW M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHPOBAHUE

TemaTndeckoe IIaHUPOBAHUE W KOJWYECTBO YaCOB, OTBOJMMBIX HA OCBOCHHE KaXKIOW TEMBbI Y4EOHOTO Mpeamera
«MaremaTiKay) aganTHPOBAaHHONW OCHOBHOUM 00pa30oBaTENbHOMN MPOTrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs 00yUdatoIuXCs ¢
3aJIepKKOM TICUXMUYECKOTO pPa3BUTHS, B 1IEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3lieJioM pabouel mporpammbl y4eOHOTO
npenmera «MaTemaTHKa» OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsl.

5 kiacc (He meHee 170 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci1o

OcHoBHoe cogep:xxanue/LHIOP

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS

4acoB)
HatypaabHbie Jecatndnas cucremMa cuucieHud. Psan HarypanbHbIX uucen.|YuTarh, 3anucbiBaTh, CPaBHUBATh HaTypajbHbIE YHCIA;
yucaa. Jleiicreus ¢ | Hatypanensiii psa. Yucno 0. HarypanbHble uncna Ha KOOp-|y4acTBOBATh B 0OOCY:KI€HHH CHOCOOOB YITOPSIOYHBAHHS
HATYpPaAJIbHBIMHA nuHaTHOW mipsimoii. CpaBHEHHWE, OKPYIJICHHE HATypaJIbHBIX |4uCe.
4K CJIAMU YHCell. HN300paxarb KOOpAMHATHYIO MPSAMYyI0, OTMe4YaTb YKCIIa

(43 v)

Apudmerndeckue JeHCTBUS € HaTypaJbHBIMH YHCIIaMHU.
CpolicTBa HyJsl NpPH CJIOXKEHUM U -yMHOXKEHUH, CBOICTBa
eQuHuLBl  Ipu  yMHOXeHuUH.  IlepemecturensHoe  u
COYETAaTEeIbHOE  CBOMCTBA  CJOXKEHMS M YMHOJXKEHUS,
pacnpedenumenbHoe c80UCME0 YMHONCEHUSL.

TOYKaMH Ha KOOPJMHATHOW MpPsIMOM, HAXOAMTb KOOPAMHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypaibHOrO psfa, yucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHUH.

Hcnoab30BaTh NPaBHIIO OKPYTIIEHUS HATYpalbHBIX YHCEN IPU
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Jlenumenu u Kpammuele YWCIA, PA3NOKEHUE YHUCIA Ha
MHOxuTenu. [lenenue c¢ ocrarkom. IIpocThie M cocTaBHbBIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HATypaJbHBIM [10KA3aTEIEM.

UucnoBble BEIpaXKEHUS; MOPSIOK JACHCTBHIM.

Pemienne TeKCTOBBIX 3a/1a4 HA BCe apupMETUUYECKHE JeHCTBUS,
Ha JBM)KEHUE U MTOKYTKH.

Bubmuoreka ITOK https://m.edsoo.ru/7f4131ce
POIII 5 kinace https://resh.edu.ru/subject/12/5/

HEOOXOIMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BeinonHaTs, apudmerudyeckue AeHCTBHA C HATYPAJIbHBIMU
YKCJIaMHU, BBIYMCJIATH 3HAUEHUS YHUCIIOBBIX BBIPAXKEHHUM CO
cKoOKkamu 1 0e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YMTATh CTEIICHH,
HCIO0JIL30BAThL TEPMHMHOJIOTMI0 (OCHOBAaHHE, II0KAa3aTelb),
BBIYMCJIATH 3HAYEHUs] CTENEeHEH Npu HEOOXOIUMOCTH C
BHU3yaJIbHOW OIOPOM.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHUM YHMCIIOBBIX
BBIPQXCHUI, NMpeaiaraTb 1 NPUMEHATh NPHEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh IIpU  BBIYMCICHUAX MEPEeMECTHTENbHOE M
coyeTaTejlbHOe CBOMCTBAa CJI0KEHHSI M  YMHOKEHHs,
pacnpedenumenvroe ceoOUCME0 yMHOMceHUA;, HOPMYITUPOBATDH
U [pPUMEHSATh IpaBWia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPA;KEHM HA OCHOBE CBOICTB apu()MeTHYECKUX JAeCTBUI
NP He00XO0AMMOCTH C HANIPABJISIOLIeil TOMOIIbIO.
@®opmyHpoBaTh ONpeaeJeHHsl JEIUTeNs M KpaTHoro (c
OTIOpPO Ha AITOPUTM TIPABIIIA), HA3BIBATH JICJIUTEIN U KPAaTHBIC
YlCila; PACHO3HABATH IPOCTHIE M  COCTaBHBIE YHCIIA;
(opMy.THpPOBATH H NPUMEHATH MPU3HAKH JIETMMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IpaBHJa); NPUMEHATb
AJITOPUTM Pa3JIOKEHUs 4YHCIAa Ha TMPOCTble MHOXKHUTEH;
HAXOAMTh OCTATKH OT JIEJICHUSI U HEMIOJHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJIbHBIX YUCIIaX, IPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUA M OTPHUIAHMS BBICKA3bIBAHUN O
CBOMCTBaX HaTypaJbHBIX YHCEN C ONOPON Ha oOpasell.

Pemiats TekcTOBBIE 3amauM  apUPMETUYECKUM CIIOCOOOM,
HCI0JIL30BATh 3aBHCUMOCTH MEXIy BEIMYMHAMU (CKOPOCTH,
BpeMs, PacCTOSHUE; IIeHa, KOJIUYECTBO, CTOMMOCTb U JIp.) MpHU
HEO0OXOJUMOCTHU C UCIIOJIb30BAaHUEM CIIPABOYHOI MH(pOpMaIUu:
aHAJM3UPOBATH TEKCT 3a7auu, nepeGopMyIHPOBaTh YCIOBUE,
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U3BJICKATH HEOOXOJUMBbIE  JIaHHBIE, YCTAHABJIUBATH
3aBHCHUMOCTH MEXAY BEIMYMHAMHU IPU HEOOXOAUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

MopaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIBK PUCYHKA,
CXEMBI, TaOIUIIBL.

[puBoauTh, pa3duparsb paszIMYHbIC
pELICHUH TEKCTOBBIX 3a/1a4.

C nomomb0 mexarora OLEHUBATH IOJYUYEHHBIM pe3ynbTar,
OCYLIeCTBJIATH  CaMOKOHTPOJIb,  IPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLIHOKH.

Pewams 3a0auu ¢ nomowptlo nepedopa ecex 603MOMNCHBIX
6apuUanmos.

3HAKOMHTBCS ¢ MCTOPHUEN pa3BUTHS apU(PMETUKH.

peuicHus, 3alucu

Harasanasn
reomerpus. Jinanu

Ha MJIOCKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. VM3mepenue ATuHBI
OTpe3Ka, METPUYECKHE E€AMHHUIBl  U3MEPEHUs  JUIMHBIL.
OKpy’>KHOCTb U KpYT.

[Tpaktuyeckas pabora «IlocTpoeHue y30pa U3 OKpyKHOCTEW».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOW U pPa3BEPHYTBIM YIJIBL
[TpakTuyeckas padora «IlocTpoenue yriosy.

Bbubanoreka I1OK https://m.edsoo.ru/7f4131ce
POIII 5 kiace https://resh.edu.ru/subject/12/5/

PacnosHaBaTh Ha yepTexax, PpUCYHKaxX, ONHUCHIBATD,
UCMONb3Ysd TEPMHUHOJOTHIO, U H300paxaTh C IOMOILIbIO
4epTEXKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOIMMOCTH IO

BU3YaJIbHOW OMOpe): TOUKY, MpPSIMYyI0, OTPE30K, JIyd, Yroi,
JIOMaHY!0, OKPY>KHOCTb.

Pacno3naBath, NPUBOAMTHL NPUMePbI OOBEKTOB PEAIbLHOTO
MUpa, UMeIuX (GopMy H3YYEHHBIX (QUTYp, OLEHMBATH HX
JIMHEVHBIE pa3MephI.

Hcnonb3oBarh TUHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI JJISI
ITIOCTPOEHUS U U3MEPEHUS: U3MEPHATH JUIMHY OTPE3Ka, BEJIMUNHY
yrila; CTPOMTBL OTPE30K 3aJaHHOM [UIMHBI, YIOJ, 3aJaHHOHU
BEJIMYMHBL;, OTKJIAABIBATH [IUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKpPY’KHOCTb 33JJaHHOT'O pajuyca.

N3o0paxars KoHpuUrypamuum reoMeTpuueckux ¢uryp us3
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJieT4aToil Oymare; mpemjiaratb, ONUCHIBATH M 00CYKIAaTh
CIoco0bl, AJrOPUTMbI IOCTPOCHMSI IIOCIE COBMECTHOIO
aHaIM3a.

Pacno3naBath M M300pakaTh Ha HEJIMHOBAHHOW M KJIETYATOM
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Oymare TpsMOW, OCTpBIH, TYymHOH, pa3BEPHYTHIA YIIIbI,
CPaBHHMBAThb YTJIbI.

BbruncasaTh 1JIMHBI OTPE3KOB, JOMAHBIX.

IlonumaTe ¥ HCHOJIBL30BATH INPH  pelIeHHMH 3aaa4
3aBHCHMMOCTH MEX1y €IMHULAMU METPUYECKON CHCTEMBI MED;
3HAKOMHUTBLCH C HEMETPUYECKUMH CUCTEMaMU MEp; BbIPAKATH
JUIMHY B Pa3JIM4YHbIX €MHULIAX U3MEPEHUS IIPH HEOOXO0AUMOCTH
C OIIOPOii Ha CIPABOYHYIO HHPOPMALHIO.

HccaenoBath Gurypsl 1 KOHQUTYpaLUu, UCHONB3YS IHUPPOBHIE
pecypcsl.

OOLIKHOBEHHEIE
npooun
(48 u)

Hpo6s. IlpaBunbHble W HempaBuibHBIE JpoOu. OCHOBHOE
CBOMCTBO aApoou. CpaBHEHHE APOOCH.

CrnoxeHne U BBIYMTAaHHE OOBIKHOBEHHBIX IpooOei. CMerranHas
npoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JApoOeii;
B3aUMHO-O0paTHBIC JPOOH.

Pemenne TeKCTOBBIX 3amay, coaepkammx ApoOu. OCHOBHBIE
3a/1a4u Ha Jpoowu.

[TpumeHneHne OyKB JIJ1s1 3aIIMCH MAaTEMaTHYECKUX BBIPAXEHHUH U
MIPETIOKEHU M.

Bbubanoreka IIOK https://m.edsoo.ru/7f4131ce
POIII 5 kiace https://resh.edu.ru/subject/12/5/

MopaeaupoBate B rpaduueckoil, npeaMeTHoH ¢opme, cC
IIOMOILBIO KOMITBIOTEPA ITOHATUS M CBOWCTBA, CBSI3aHHBIC C
OOBIKHOBEHHOM JIPOOBIO.

YuraTh U 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpO0OH,
NpeaaraTh H 00CyKIaTh cOCO0bI YIIOPSAI0UNBaHUS APOOEH.
H300paxkars  OObIKHOBEHHbIE  JOpoOM  TOYKaMHU  Ha
KOOPIMHATHOW  IPSMOM; HCIOJb30BaTh  KOOPAWHATHYIO
IPSAMYIO JUIsI CPaBHEHUS IpOOEH.

®opmMyIMpPOBaTh, 3alIUCHIBATH € NMOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOuM ¢ Omopoi Ha MpaBHIIO;
HCI0JIb30BATh OCHOBHOE CBOMCTBO IpOOM Al CcoKpaujenus
Opobeli u npusedenus OpodOU K HOBOMY 3HAMEHAMENO 8
npOCMeuuux Cy4asx.

IIpencraBasate 1mo oOpa3ly cMemIaHHyl0 JpoOb B BHUAE
HENPAaBWJIBHOM M  BBLAEHATH IEIyKH YacTh 4HUCIAa U3
HEeTMPaBUILHOMN TpOOH.

BoinoaHaTs apudmMernyeckue aeicTBHS ¢ OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITh CBOMCTBa
apu(MeTHYEeCKUX ASUCTBHH IS palliOHATM3AlUY BEIYUCIICHHH.
BbINOJHATL NPUKHIKY M OLEHKY pe3yJjbTaTa BBIYMCICHUI;
npeaarath U NPUMEHATH NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh MccjeI0BAHUA CBOWCTB JpoOei, omupasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKa3bIBaHUA O APOOSX,
NPUBOIMTH MPUMEPbI U KOHTPIIPUMEPHI.

Pemars mnpocreifiine TEKCTOBbIE 3ajaud, CoJeprKallue
JNpoOHBIC NaHHbIE, U 3aJa4l HA HAXOXMCOeHUue 4dacmu yenoco u
Yeno2o no e2o 4acmu, GbIAGIAND UX CXOOCMEA U PA3IUYUSL.
MopaeaupoBaTh X0 pELICHUs 3aaud C MOMOIIBIO PHCYHKa,
CXEMBI, TAOJIHLIBI.

IIpuBoauTh, pa3déMparb, OLNEHMBATH pa3IUYHBIC pPELICHUS,
3allUCH PEIIEHUH TEKCTOBBIX 3ajady IpU HEOOXOIUMOCTH C
HaIIpaBJISAOIIEH TOMOILBIO.

C noMombI0 nmegarora ONeHMBATh IOJYUYEHHBIH pe3yibTar,

TOM 4YHCIC C IIOMOIIBIO

OCYIIECTBJSATh  CAMOKOHTPONb, ~ HpOBEpSAs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHUTBCS C HCTOPHEli Pa3BUTUS apH(PMETHUKH.

Harasanas Muoroyronbaukn.  UETHIPEXYTONBHUK,  NPAMOYTOJBHUK, | Pacmo3naBaThb, M300pamaThb C  ITIOMOIIBIO  UEPTEKHBIX

reomeTpHusl. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIMPOBAaTh M3 OyMaru

MHOTOYTOMBHUKH | Tpourompui., MHOTOYTOJIbHUKH.

(10 4 TIONa/s U TEPUMETp MPSIMOYTOTBHIKA H MHOTOYTOMHHUKOB, | LIPHBOMUTE NPUMEPbI 00HEKTOB PEAbHOTO MUPA, UMEIOIIMX
COCTABJEHHBIX U3 NPAMOYTOJbHHUKOB, €IMHHIb u3Meperys| POPMY ~— MHOTOYTOJNbHHKA, NpAMOYToJIbHIKA,  KBalpara,
nomaH. TlepHMeTp MHOTOYTOTHHHKA, TPEYTONbHUKA, ONIEHHBATH MX JTMHEHHBIE PA3MEPBI.

BbluMcIATL: [EpUMETP TPEyrojbHUKA, MPSAMOYrOJIbHHKA,

bubmmoreka ITOK https://m.edsoo.ru/7f4131ce
POIII 5 knace https://resh.edu.ru/subject/12/5/

MHOTOYT'OJIbHUKA; IUIOIAAb MPSIMOYTOJbHHMKA, KBajapara (Ipu
HEO0OXOIUMOCTH C OMOPOIl Ha AITOPUTM YUEOHBIX JEHCTBUIN).
H3o0paxarb OCTpPOYTOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJBbHUKH.

CrpouTh Ha KieTdyaToi Oymare KBagpaT U NMPSIMOYTOJBHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBars cBoiicTBa NpsAMOYTrOJbHUKA, KBajpara ITyTEM
HKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEITHPOBAHMUS;
CpaBHHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
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Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUSA O
MHOT'OYT'OJIbHUKAX, IPUBOJAMTH NPUMePbI U KOHTPIPUMEPBI.
HccaenoBarh 3aBHCHMOCTD IUIOIIAAU KBAApaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh ¢BOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢uryp;  pa3duBaThb  NPSAMOYTOJIBHMK  HA  KBaJparhl,
TPEYTOJIbHUKH; COCTABJATL (UIYpbl U3 KBaJpaToB U
NPSMOYTOJBHUKOB U HAXOJHUTD MX IJIOLIA b, Pa30UBaTh (GUTYPHI
Ha MPSMOYTOJIbHUKHU M KBaJIpaThl U HAXOAUTh UX IUIOWA/b (TIpU
HEOOXOAMMOCTH C HaIPABJISIOIICH TOMOIIIBIO).

Beipaxarpe BeIMUMHY IUIOINAJU B Pa3jMYHBIX €JUHULAX
U3MEPEHHUS] METPUYECKOM CHCTEMBI MeEp, HCHO0JIb30BATH
3aBHCHMMOCTH MEXJy METPUYECKHMH €IMHULAMU HU3MEPEHUs
wionaad Opu HEOOXOAUMOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopManuo.

3HaKOMHMTBCS € NpUMepaMH NPHUMEHEHHMA IUIOLAAU U
nepuMeTpa B NPAaKTUYECKUX cuTyauusax. Pemars 3agadym us
peasIbHOM JXKU3HU, IPU HEOOXOAMMOCTH C ONOPON Ha aIrOpUTM
IIpaBuiIa, 00CYKAATh pa3IuYHbIe CIOCO0BI PELICHMS 3a/1a4.

JlecsiTHUHBIE
npooun
(38 u)

Hecstuunas 3anuck apodeit. CpaBHEHHE AECATUYHBIX JIpOOEii.

JleiicTBus ¢ necATUUHBIMU APOOsSMU. OKpyaieHue 0ecamuyHbix
opobeil.

Pemmenne TeKCTOBBIX 3ajaay, coaepkammx Apoou. OCHOBHBIE
3a/1a4u Ha Jpoowu.

bubnuoreka ITOK https://m.edsoo.ru/7f4131ce
POIII 5 xiacce https://resh.edu.ru/subject/12/5/

IIpeacTaBasith JeCATHUHYIO ApoOb B BHJIE OOBIKHOBEHHOH,
YMTaTh M 3alUCHIBATh, CPABHHUBAThH JECATHUYHBIE ApOOH,
npepjaratb M 00CYKAaThb CHOCOOBI  yHOPSAOYMBAHUS
JECATUYHBIX ApOOeil.

N300paxkaTh necsiTUUHBIE JPOOM TOUYKAMU HAa KOOPAWHATHOMN
IPSAMOM.

BbIAIBIAATH CXOACTBA M Pa3jIM4Usl MPABUIT apUPMETHUECKUX
NeMCTBUH ¢ HATYpaJIbHBIMH YHCIAMH U IECATHYHBIMHU JIPOOSIMH,
IIOCJIE COBMECTHOI'O aHAJIU3A.

BoinoaHaTs apudmernyeckue AEHUCTBUS C  JIECATUYHBIMU
Ipo0sIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpuMmensite cBoiicTBa apudmMeTHUecKux ASUCTBUM Ui
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panMoHaNN3alMY BEIYUCIICHUM.

Ilpumenamop npasuno oKpyzieHus OecsimuuHvlx opobeti, IpU
HEO0OXOIUMOCTHU C BU3YaJIbHOM OIMOPOH.

I[IpoBoaAUTH uCCIEIOBAHUS CBOWCTB JCCATUYHBIX IPOOCH,
ONMMpasCh Ha YHUCIOBbIE OKCIIEPUMEHTHl (B TOM 4YHCIE C
MOMOIUIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTL  TNPUMEPbI U  KOHTPIPUMEPHI, CTPOMUTH
BBICKA3BIBAHUS U OTPULIAHUS BbICKa3bIBAaHUM.

Pemars nmpocreiiline TEKCTOBBIE 3aJayd, COAEpPKAIUE
JpOOHBIE IaHHBIE, U HA HAXO0XCOEHUE YACTU YeN020 U Yen020 No
€20 yacmu; BbIABJSITh UX CXOACTBA U Pa3IH4HA.
MopaeanpoBaTh X0/ PEIICHUS 33Jla4d C MOMOIIbIO PUCYHKA,
cxeMbl, Tabnuipl. Pa30upare pasnuyHble peHIeHMs], 3alUCU
pelIeHNI TEKCTOBBIX 3a/1ay.

OnepupoBaTh APOOHBIMU YHCIAMU B PEAIBbHBIX KU3HECHHBIX
CUTyalusX.

C nomMombi0 mexarora OLEHUBATH IOJTYUYEHHBIM pe3ynbTar,
OCYLIECTBJIATh  CAMOKOHTpPOJb, MpPOBEpssi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTDH OIIHUOKH.

3HAKOMHTBCS ¢ MCTOPUE pa3BUTHS apUPMETUKH

Harasinnast
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBE
9w

Mmnoeoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

IIpsamoyeonvHulil napannenenuneod, kyo. Pazeépmxu kyba u
napaineienuneoad.
O0vém Kyba, npsamoy201bHO20 Napaielenuneod.

bubmoreka ITOK https://m.edsoo.ru/7f4131ce
POIII 5 knace https://resh.edu.ru/subject/12/5/

Pacno3naBath Ha 4epTeskax, PHCYHKaX, B OKPYKaIOIIeM
MHpe IPsIMOYTOJIbHBIN Mapaenenumnes, Kyo, MHOrOrpaHHHKH,
ONUCHIBATh, MCHOJIb3YSl TEPMHMHOJOTHI0, OLEHMBATh
JIMHENHBIE pa3MEpHI.

I[IpuBoauTH MpUMepPBbI 0OOHEKTOB PEATHHOIO MUPA, UMEIOIINUX
¢bopMy MHOrOrpaHHUKa, HNPSIMOYTOJBHOTO MNapaiesienunesa,
KyOa.

M300pazkaTh Ky0 Ha KiIeT4aToil Oymare.

HUccnenosars CBOMCTBA KyOa, [IPSIMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJb3Ysl MOJAEIU IpU
HEO0XOMMOCTH C HaPaBIISIONIEH TOMOIIBIO.
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PacnosnaBath  pa3BépTKM Kyba W mapajuieNenuiena.
MoneaupoBath Ky0 W napajiesnenune u3 OyMaru U mpovnx
MaTepuasoB, o 0opasiry.

HaxonuTh u3MepeHUs, BBIYHCISTH IUIONIAh OBEPXHOCTH;
00BEM Ky0Oa, MpsIMOYTOJIBLHOTO TapalIeNienuiea ¢ OIopol Ha
AITOPUTM Y4YEOHBIX JICHCTBHI;, HCCI€I0BATH 3aBHCHMOCTD
00Béma Kyba oT JJIMHEI ero pedpa.

Habawaate W NPOBOAUTH AHAJOTHM MEXKIY MOHSATUSIMU
TUIOMIAIN ¥ 00BEMA, TIEPUMETPA | IIJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKAa3bIBAHUSA O
MHOT'OTpaHHHKaX, NMPUBOAUTH MPHMEPbI U KOHTPIPHMEPHI.
Pemars 3a1a4u U3 peanbHON KU3HU.

IloBTOpEHME
¥ 000011IeHHE
(10 a

[ToBTOpEeHNE OCHOBHBIX MOHATHM UM METOJOB Kypca S Kiacca,
000011IeH1Ee 3HAHUIA.

Bubmmoreka ITOK https://m.edsoo.ru/7f4131ce
POII 5 xiacc https://resh.edu.ru/subject/12/5/

BoruncasaTh 3Ha4€HNS BBIPAXKECHUN, COAECPKAILNX HATypaJIbHbIE
yuciaa, OOBIKHOBEHHbIE M JIECATUYHbIE JApPOOH, BBINOJIHAThH
npeoOpa3oBaHMs YUCEN MPU HEOOXOIMMOCTH C HaIpaBJIsIoNeH
ITOMOILBIO.

BbiOupaTrs  cmocod  cpaBHEHUsS — YHMCEN,  BBIYUCIICHUH,
NPUMEHATh CBOMCTBA apu(MeTUYECKUX JEHUCTBUH  AJs
palMoOHaIN3aUU BEIUYUCIICHUN.

OcyumecTBAATE CAMOKOHTPOJIb BBINOJIHAEMBIX IEHCTBUA W
CaMOIIPOBEPKY Pe3yJbTaTa BEIYUCICHHMN.

Pemiate mnpocreiflume 3aJa4d M3 pPEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYecKue 3HaHUs /IS pelIeHUs 3a7a4d U3
JPYTUX y4eOHBIX IPEIMETOB.
Pemiate mpocreiiume 3axaum
CPABHHBATBH  CIIOCOOBI  PEILICHUs
PalMoOHAJIBLHBIH CIIOCO0.

pPa3HbIMU
3aJauH,

crnocodamu,
BBIOUpATH

6 kaacc (He menee 170 u)
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HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHoe conep:kanue/LHOP

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4al0NUXCSA

4acoB)
HartypajbHble Apudmernueckue AeHCTBUS C MHOTO3HAYHBIMU HATYPAIbHBIMY | BLINOIHATL apudMeTHUYecKne JeidcTBUSI ¢ MHOTO3HAYHBIMH
yHciaa yuciaaMud. YWCIIOBBIE  BBIPAKEHUS, TOPSIOK JCWCTBUML, | HATypaJIbHBIMH YHCIaMH, HAXOAUTH 3HAYEHHS YHUCIOBBIX
(30 4) UCTIOJIb30BaHUE CKOOOK. OKpYTJICHNE HATYyPAIbHBIX YUCEII. BBIPQXEHHUI CO CKOOKaMH 1 06€3 CKOOOK; BHIYUC/ISTH 3HAYEHUSI

Jenutenu u KpaTHBIE YUCTA; HAUOOIbWUL 0OWULL Oeumenb U

HAaumeHbvuiee 061/1/;66 KpamHoe.

Paznoxxenue umcia Ha TPOCTbIE MHOXHUTENU. JlemuMOoCTh

CyMMBI U Npou3BeeHus. [lenenne ¢ ocTaTKoM.
Pemenne TeKCTOBBIX 3a/1a4.

Bubmuoreka ITOK https://m.edso0.ru/7f414736
POIII 6 xiacc https://resh.edu.ru/subject/12/6/

BBIPKECHHH, COJEPIKALINX CTEIICHHU.

BbInoIHATL NPUKHAKY M OLEHKY 3HAYeHUW YHCIOBBIX
BBIPAKECHU, IPUMEHATHh NPUEMBI IPOBEPKH PE3YIIbTATA.
Hcnonb3oBath mpu BBIUMCICHUSAX MepPeMeCcTHTeJbHOE H
coyeTraTeJibHOEC CBOMCTBA CJI0KEHUSI M YMHOKEHHS,
pacnpeoeaumenbHoe C8OUCHBO YMHONCEHUA OMHOCUMETbHO
Cl10JceHus, CBOICTBA apu(pMeTHYECKHX JIeii CTBHIA.
HccaenoBatb  4uCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCJIOBBIE YKCIIEPUMEHTHI.

®opmyMpoBaThH ONpeeJeHust JCIUTENs ¢ KpPaTHOTO,
HauOOJBIIEro OOIIEro JeIuTels W HaWMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO0 M COCTABHOTO YHCEJ; HCIOJIb30BaTh ITH
MOHSTHSI IPU PELISHUH 3a/1a4 (MIPU HEOOXOAMMOCTH C OMOPOM Ha
aJITOPUTM TpaBUIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJIBIIETO OOIIEro
JIENUTeNs] YW HaWMEHBIIEro OOIIero KPaTHOTO JBYX YHCE,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKHUTEIH.
HccaenoBarb cBoOiCTBa JEIMMOCTH CyMMBI U NPOU3BEICHUS
YHUCeJl C ONOPOM HA BONPOCHBIN ILJIAH.

IlpuBoauTh, NpHMepPbI 4YHUCEN C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble U HEBEPHbIe YTBEPXKJICHUS O CBOMCTBAX
Yucell, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C TOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NpeNJIOKEHHSA  C
MTOMOIIIBIO CBSI30K «H, «HIINY», «ECIIH. .., TO...» II0 00pasiry.
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PemiaTe TEeKCTOBBIE 3a/1a4M, BKIKOYAKOLIME TOHATUS IETUMOCTH,
apudmeTrnyeckuM CcrnocoOOM, HCIHONB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIIPOCHBIN ILIAH.
MopaeanpoBaTh XO0J pELICHUS 33Jayd C MOMOLIBIO PUCYHKA,
CXEMBI, TaOIUIIBL.

[IpuBoauTh, pazOuparh, OLICHUBATH PAa3JIU4YHbIe pelleHus,
3allMCH  PpelleHuid TeKCTOBBIX 3aJa4 C HalpabBJsgioueh
MTOMOILBIO.

Kputnuecku oueHHBaTh MOJIy4YeHHBIN pe3yJbTaT, HAXOAUTh
OIIMOKH, OCYLIeCTBJIATH CAMOKOHTPOJIb, IPOBEPsSAs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasgnas Ilepnenouxynapuvie npsamvie. [lapannenvuvie npsamuvle. Pacno3naBaTh Ha depTeXkax, PHCYHKax CIlydad B3aMMHOTO

reomMeTpusi. Paccrosinue Mexy ABYMs TOYKAMH, OT TOUYKH 10 HPSMOI, PacIOIONCHIA IBYX IPAMBIX. )

IIpsimbie Ha JUTHHA ITyTH Ha KBATPATHOR CeTKe. I/Isoﬁpamuan, C TMOMOIIbI0 YepPTEKHBIX HMHCTPYMEHTOB

IJIOCKOCTH Tpumepsl npampix 6 npocmparcmee. KjIeryatoil Oymare [BE TIepeceKaloluecss TMpsMble, BE

(7 9) napajielibHble IpsSMbIe, CTPOUTH MPSIMYI0, IEPIEHIUKYISAPHYIO

bubmmoreka LIOK https://m.edso0.ru/7f414736 AaHHOH.
POIII 6 knacc https://resh.edu.ru/subject/12/6/ Hpusoants puMepbI HapajuIeEHOCTH 1

NEPIEHIUKYISIPHOCTH MPSIMBIX B TIPOCTPAHCTRBE.
PacnosHaBaTh B MHOIOYroJbHHKAaxX MEPNEHAUKYJISPHbIE U
napajuenbHble  cTopoHbl. M300pakaTh MHOTOYTOJIBHUKH C
napajuielbHbIMHU, TIEPICHIUKYIIPHBIMA CTOPOHAMH TI0 00pasiIry.
HaxoauTh paccTrosHue MeXIy JABYMS TOYKaMH, OT TOYKH 0
NpsAMOM, JUIMHY IIyTM Ha KBAJpaTHOM CETKE, B TOM 4YHUCIE
UCTIOJB3Ys HU(PPOBBIE PECYPCHI.

JApodu OObIKHOBEHHAst ~ ApoOb, OCHOBHOE  CBOWCTBO  JpoOH, | CpaBHHBATH M YNOPSJA04YUBATh JpoOH, BBIOMPATh CHOCOD

(32 9) cokparierue npobeit. CpaBHEHHUE U YIIOPSAIOUYNBAHKE IPOOCH. |CpaBHEHUS IPOOEH.

I[CC}ITI/I‘{HBIG ,Z[pO6I/I " MCTpUYCCKad CUCTCMa MCP.

Apudmernueckue  geMcTBUS ¢ OOBIKHOBEHHBIMH

JACCATUYHBIMHN }Ip06$IMI/I.

u

IlpeacraBasaTh AecATUYHBIE IpOOM B BUIE OOBIKHOBEHHBIX
npoOeli M OOBIKHOBEHHBIE B BHJIC JICCATUYHBIX, HCIOJIb30BaTh
IKBHUBAJIEHTHbIE TMPeEICTABJEHUS] IPOOHBIX YHCENT MPU UX
CpPaBHEHHH, TPU BBIYUCIECHUAX (TIPU HEOOXOAUMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIICHHMH. Macwumao,
MIPOTIOPIIUSL.

[TonsiTue nmponeHta. BbluuciaeHue mporeHTa OT BEIUYUHBI U
BEJIMYUHBI 110 €€ MPOLEHTY.

Perienue TekcTOBBIX 3ajjay, COAEPKAILIUX IPOOU U MPOLIEHTHI.
[TpakTuyeckas padora «OTHOIICHHE UTMHBI OKPY>KHOCTHU K €€
JUAMETPY».

bubmoreka ITOK https://m.edsoo.ru/7f414736
IPDIII 6 xnacc https://resh.edu.ru/subject/12/6/

HaIPAaBJIAIOLIEH TOMOILBIO).

Hcnoab3oBaTh JeCATHUYHBIE JpoOM MpU IpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOM CUCTEME MEDP.

BbInoaHATL apudMeTHyecKue 1eicTBUA ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.

BoruncasaTs 3HAYEHUs BBIPAXKCHU, COJEepIKaIINX
OOBIKHOBEHHBIC M JIECATUYHBIE  JPOOHM,  BBINOJHATH
npeoOpa3zoBanusi Jpobeil, BBLIOMPATh CHOCO0, NPUMEHSITh
cBOiicTBa apuPMeTHUECKUX IEHCTBUH IS palMOHAIN3AINN
BBIYMCIICHHI.

CocTaBJisITh OTHOIIEHUS U IIPONOPLUH, HAXOAUTH OTHOLICHHUE
BEJINYMH, AEIUTh BEINYUHY B JAHHOM OTHOIIEHUU.

Haxoautp 3KcnepuMeHTANbHBIM IYTEM OTHOLUEHHUE JJIMHBI
OKpY)XHOCTH K €€ juamerpy (Ipu HeoOXOAMMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoautp Mmacmitad 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
UCTIONB3Ys MacTal ¢ OMOpol Ha alNTOPUTM YUEOHBIX JEHCTBUH.
OO0BACHATH, YTO TAKOE POLIEHT, YHOTPEOIATH 000POTHI peUH CO
CJIIOBOM «IIPOLIEHT». BhIpasaTh NpoueHTHI B 1po0sAX U Ipodu B
IIPOLIEHTAaX, OTHOIIIEHUE JIBYX BEJINYUH B IIPOLICHTAX.
BbIuMcaATh IPOLEHT OT YKCJIA U YUCIIO IO €0 MPOLIEHTY.
OxpyrasiTe ApoOU U MPOLEHTHI, HAXOIUTh NMPHUOIMKEHHS YU CENT
IIpU HEOOXOIMMOCTH C UCIIOIb30BaHUEM BU3YaJIbHOU OMOPBHI.
Pemare 3agaym Ha YacTH, MPOLEHTHI, NPONOPLUHU, HA
HaxX0XJIeHre ApoOu (IpOLEHTa) OT BETMYMHBI U BEIMYUHBI 11O €€
IpoOu (MpOLeHTY), ApoOu (MPOIeHTa), KOTOPBIM COCTaBISET
onHa BenuunHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLICHUBATH PA3JIMYHbIE PELICHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJ1a4 [pH HEOOXOIMMOCTH C HAPaBIISAIOLIEH TOMOIIBIO.
N3Baekars uHpopmammo 13 TabIMIl W JUArpamu,
MHTEPIPETUPOBATH TabJIMYHBIE JTaHHBIE, OIIpEAEIIATh
HauOoJIbIIIee M HAUMEHbIIIee U3 PECTABICHHBIX TaHHBIX.
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Harasgnas Ocesas cummempus. L{enmpanvras cummempus. Pacno3HaBaTh Ha yepTekax U U300paKEHUSIX, H300PaAKATH OT
reomeTrpus. Iocmpoenue cummempuunsix Gpuzyp. PYKH, CTPOUTBH C MOMOIIBIO MHCTPYMEHTOB (purypy (oTpe3ox,
Cummertpus Cummempus 6 npocmparcmee. JIOMaHyl0, TPEYTOJIbHUK, TMPSMOYTOJbHUK, OKPYXHOCTB),
(6 9) CUMMETPUYHYI0 JAHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
bu6moreka LIOK https://m.edsoo.ru/7f414736 HANPABIIAIOMICH ITIOMOLIBIO.
IPOIII 6 xaacc https://resh.edu.ru/subject/12/6/ HaxoauTh npuMepbl CAMMETPHH B OKPYKAIOLIEM MHPE.
MopenupoBartb 13 Oymaru JBe (QUIYypbl, CHUMMETpPHYHBIC
OTHOCHUTEJIBHO IIPSAMOM; KOHCTPYHPOBATH I'€OMETPUYECKUE
KOH(UTYpaIiu, UCTIOJIb3Yys CBOWCTBO CHMMETPHUH, B TOM YHUCIIE C
MOMOIIIBIO IIU(PPOBBIX PECYPCOB C OMOPOI HA AITOPUTM yUEOHBIX
ECUCTBUI.
BoipaxkeHnus [TpumeHeHnue OyKB Ul 3alIMCH MaTeMaTUYECKUX BbIpakeHUH U | Ucmob30BaTh OYKBBI Uit 0003HAUCHUS YHCEN, NPH 3aIlHCH
¢ OykBamu NPEUVIOKEHUN.  Bykeennvie  6bipadiceHusi U 4uUClo6ble| MAaTeMAaTUYECKUX  YTBEPXKACHUN, COCTABIATH  OyKBEHHBIE
(6 v) NOOCMAHOBKU. BBIPAKEHMSI 110 YCIIOBHIO 33/1a4U.
byKBEHHBIC PABEHCTBA, HAX0XKICHUE HEU3BECTHOIO KOMIIOHEHTA. | UccienoBaTh  HECIIOKHBIE  YHUCIIOBBIE  3aKOHOMEPHOCTH,
DopMyIIBL. MCTIOJIB30BaTh OYKBBI IS UX 3aITUCH.
BbIuucasTh YUCIIOBOE 3HaUYeHHE OYKBEHHOT'O BBIPAXKEHUS INPH
bu6mmoteka LIOK https://m.edsoo.ru/7f414736 3aJJaHHBIX 3HAUYEHUSX OYyKB C ONOpPOW Ha alrOpUTM Y4eOHBIX
IPOIII 6 knacc https://resh.edu.ru/subject/12/6/ TIEACTBUM.
3anuceiBaTh ¢popmy.nr: nepumeTpa " IJIOIAIN
MIPSAMOYTOJIBHUKA, KBaJpaTa; UIMHBI OKPYXXHOCTH, IUIOLIAJH
KpYra; BbINOJHATH BBIYHCJIEHHA 110 3TUM (popMyiam.
CocraBasitb ¢GopMyJibl, BBIpaKaIOLIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; IPOU3BOAMUTENBHOCTh, BpeMs, OO0bEM paboTh;
BBINOJIHATH BBIYUCICHUS IO ATUM (HOpMYyJTIaM.
HaxonuTh  HEM3BECTHBIM  KOMIIOHEHT  apu(MeTHUecKoro
JIEHCTBHSL.
Harasinnas YeTpIpEXYTroJIbHUK, IIpUMEpPHI YEeTBIPEXYTOJIbHUKOB. | U300pakaTh Ha HEIMHOBAHHOM M KieT4aToi Oymare c
reoMeTpus. [IpsMoOyronbHUK, KBagpaT: CBOWCTBA  CTOpPOH, YTJIOB,|HUCIOJIb30BAHUEM YEePTEKHBIX UHCTPYMEHTOB
Durypsl JMaroHaJIeu. YETBIPEXYTOJIIBHAKY € 33JaHHBIMU CBOWCTBAMU: C
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HA MJIOCKOCTH
(14 )

Wzmepenue yriaoB. Bussl TpeyroiabHUKOB.

U3MepeHHe IIomaau Guryp.
Ipaxmuueckas paboma «ILnowaov Kkpyaay.

Bubmnorexa ITOK https://m.edsoo.ru/7f414736
IPDIII 6 xnacc https://resh.edu.ru/subject/12/6/

[Tepumerp MHoroyrospHuka. Ilmomans ¢uryps.
nepuMeTpa W IUIOMIAAM OpsAMOyroibHUKa. [IpubmmkéHnoe

DopmyIibl

NapajuleIbHBIMU, NEPIEHAUKYJISIPHbIMU, PAaBHBIMH CTOPOHAMH,
OpSAMBIMH  yIJIaMH W Jp., PaBHOOEAPEHHBIH TPEyTOJIbHUK.
Mpennarars 1 00Cy:KIaTh COCOObI, AJITOPUTMBbI TTOCTPOCHUS.
HccaenoBarh,  UCHOJNB3Ys  OKCIEPUMEHT,  HAOIIOZCHUE,
MOJEIIMPOBAaHUE, CBOMCTBA  IPSAMOYrOJIbHUKA, KBajpara,
pa30uBaTh Ha TPEYTOJIBLHUKHU C OMOPOM HA BOMPOCHBIH TUIAH.
O00CcHOBBIBATDH, ONPOBEPraTh C IMOMOUIbIO KOHTPIPUMEPOB
YTBEPXKACHHUSI O NPSMOYIOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHbBIC U HEBEPHBIE YTBEPKACHUSI.

H3mepsTh U CTPOUTH C NTOMOILBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIe B MHOIOYI'OJIbHUKE, CPABHUBATH YIJIbl, PACIHO3HABATH
OCTpBbIE, MIPSIMbIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.

Pacno3naBath, H300pa:kaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIMH,
TYyIIOYT'OJIBHBIN, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKUA (IIPH  HEOOXOAMMOCTH C  HCIOJIb30BAaHHEM
BU3YaJbHOU OMOPHI).

BbrunciasarTs HEPUMETP MHOT'OyTOJIbHUKA, IJIOIIAb
MHOT'OYTOJIbHUKA pa30MeHneM Ha NpSIMOYTOJIbHUKH, Ha PaBHbIE
(Gurypsl, UCIOJI30BATh METPUUECKUE €AMHUIIBI U3MEPEHUS
JUIMHBI U TIOILIA/IU C ONIOPOM Ha aJITOPUTM yUeOHBIX JIeHCTBUH.
Hcnonb3oBath npudanxéHHoe n3MepeHne JUIMH U IJI0LaAeH
Ha Kier4yaro Oymare, NpUOMMKEHHOE U3MEPEHUE JUTMHBI
OKpY’KHOCTH, TUIOLIaAH KpyTa.

IMoo:xkuTEABHBIE M
oTpHLaTebHbIE
ypcaa

(40 9)

unmepnpemayus mooyia. Hucnogvie npomedxscymxu.

[TonoxxutenpHBIE H OTpULATCIIBHBIC  YHCJIA.

Penienne TeKCTOBBIX 3a4ad.

bubmoreka ITOK https://m.edsoo.ru/7f414736
IPOIII 6 xnacc https://resh.edu.ru/subject/12/6/

[enbie qyuca. Mooyns yucna, 2eomempuiecKkas

CpaBHeHME

MOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHCCIIL. ApI/I(I)MeTI/ILICCKI/Ie
HeﬁCTBHH C IMOJIOKUTEJIIBHBIMU U OTPUIATCIbHBIMHA YK CIIaMHU.

IIpuBoaMTL NpPHUMEPBI HUCIOIb30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEI.

HN300paxkarh 1ebIe Yncia, MOJOKUTEIbHbIE U OTPUIIATEIbHbBIC
YHcla TOYKaMH Ha YUCIIOBOU MPSAMOi, HCMOJIb30BATh YUCIOBYIO
MPSIMYIO JUTsI CDAaBHEHUS YHCEIT.

IIlpuMeHAT, NpaBWJIa CPABHEHUS, YNOPSAOYUBATH LEJbIC
YHCIIA; HAX0OUMb MOOYIb YUCTA.

®opmyMpPOBaTH NPABUJIA BEIUKCICHUS C TIOJOKUTEIbHBIMU U
OTPULIATEJIbHBIMU UYWCIAMHU, HAXOAUTH 3HAYEHHUSI YHUCIIOBBIX
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BBIPAKCHHI, CoZepKaIINX EUCTBUSI
C TMOJIOKUTEIbHBIMU W  OTPULIATEIBHBIMA YHCIAMU  [IPH
HEOOXOAMMOCTH C OMOPOK Ha AJITOPUTM IPABHIIA.
IIpumeHATH CBOWCTBA CIOXKEHUS W YMHOXEHHUS
npeoOpa3oBaHMs CYMM H IPOU3BEICHHM.

TSt

IIpencrasiienue [IpaMoyronbHas  cucremMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBACHATH M HJLIIOCTPHPOBATH IOHSTHE IPSIMOYIOJIBHOM
AAHHBIX KoopanHaTsl TOUKM Ha IJIOCKOCTH, a0CIrcca U OpAMHATA. CUCTEMBI ~ KOOpAMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BATh
(6 v) Cronb4aThic i KPYrOBBIC THATPAMMEL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOYKH U
[TpakTuueckas pabota «IlocTpoenue nuarpamm. urypbl Mo 3aJaHHBIM KOOPIAMHATAM, HAXOXMTH KOOPIMHATEI
Pemenne  TekCTOBBIX  3ajay,  coAepXkallux  JaHHbIE, | TOICK.
Mpe/ICTaBICHHbIE B TA0INIIAX U HA JHarpaMMax. Yurate CTOI04aTHIC u KpYT'OBbIC AuarpaMMsl,
HHTEPNPeTHPOBATH JAHHBIC; CTPOMTH CTOJIOYATHIE AUArPAMMBI.
bubmmoreka LIOK https://m.edsoo.ru/7f414736 Hcnoas3oBaTh HH(POPMANNIO, NPEICTABICHHYIO B TaOIMIaX,
POIII 6 xmacc https://resh.edu.ru/subject/12/6/ Ha JuarpamMmax Uil PCIICHUS TEKCTOBBIX 3amad U 3a1aq u3
peanbHOU KU3HU.
Harasanas IIpsimoyzonvuwiti napannenenuned, Kyo, npusma, nupamuoa,| Pacmo3HaBaTh Ha yepTekKax, pUCYHKaX, OMUCHIBATH TUPAMHUTY,
reoMeTpus. KOHyc, — yuanumop, wap —u  cepa.  Hzobpadicenue|npusmy, UWIMHIDP, KOHYC, IIap, W300paxkaThb HX OT pPYKH,
Durypsl NpoOCMpPAanCMEEeHHbIX Queyp. Ipumepui Ppaseépmox | MOAeJUPOBATh M3 OyMaru, IUTaCTUJIMHA, MPOBOJIOKU U JIp. C
B IIPOCTPAHCTBE MHO202PAHHUKOS, YUIUHOPA U KOHYCA. Hanpasisoneil nomousio. IlpuBoAnTL MpuMeEpbl 00HEKTOB
(9 v) paxmuueckas paboma «Cozdanue Modeneri | OKPYKAIOIIETO MUPa, UMEIOIMX (POPMBI HA3BAHHBIX TEII.

NPOCMPAHCMBEHHBIX PUSYP».
Ilousmue o06véma; eodunuyvt uzmepenuss 006véma. O0vbEM
NPAMOY20/IbHO20 napaieienunedd, Kyoa, popmyast 06véma.

Bubanorexa IIOK https://m.edsoo.ru/7f414736
IPDIII 6 xnacc https://resh.edu.ru/subject/12/6/

Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpIIMHA, pedpo,
OCHOBaHUE, BBICOTA, PAIUYC U IUAMETP, Pa3BEPTKA.
N3y4yaTb, UCHONB3Yys SKCIIEPUMEHT, HaOIIO/IeHHEe, U3MEPEHHE,
MOJIEJTUPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBA HA3BAHHBIX TEJl, BBIABJIATH CXOACTBA W Pa3In4us:
MEXIy NMUPaAMUION U IPU3MOM; MEXIY LHIMHIPOM, KOHYCOM H
LIapOM.

Pacno3naBath pa3BEPTKH Mapajuiesienunena, Ky0da, MPHU3MEI,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATH JAaHHBLIC TCJIa
U3 pa3BEPTOK, CO3[aBaTb WX MOJEIM C HANPABIIOMIECH
IIOMOLLBO.

rpaHb,
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Co31aBath MoOjAeJM TPOCTPAHCTBEHHBIX (uryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OTIOPOW Ha alrOPUTM yUeOHBIX
JIEUCTBUU.

H3mepsaT, Ha Moaeasix: JIMHBI pEOEpP MHOTOIPAaHHUKOB,
JIaMeTp 1Iapa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIHHOTO
napajieNnenunena, Kyoa; HCIONb30BaTh €IUHHILBI W3MEPEHUs
00BbéMa; BBIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX M3 KyOOB,
napajJieNIenuIe[0B; pelaTh 3aJa4i C pealbHbIMU JaHHBIMU C
OTOPOY Ha CIIPABOYHYIO HH(POMAIIHIO.

IToBTOpEHme,
00001ICHME,
CHCTeMATH3AIUs
(20 u)

HOBTOpeHI/IC OCHOBHBIX MOHSTHM M METOIOB KypCOB 5u6

KJIACCOB, 0000IICHIE U CHCTEMATHU3AIIHS 3HAHMIA.

BorunciasTs 3Ha4eHUsI BEIPAXKEHUI, COJIepKalINX HATYPaJbHBIE,
Lenble,  TOJOXKUTENbHBIE M OTPULATENIbHbIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  JApOOHU,  BBIIOJHATH
npeoOpa3oBaHus YMCEN M BBIPAKEHUH MPH HEOOXOAMMOCTH C
HAIPABIISAIONIEH TOMOIIIBIO.

Bri0upaTh ciocod cpaBHEHHS YUCEI, BEIUUCICHUN, IPUMEHATH
cBoiicTBa apudMeTHUeCKUX JIEHCTBUH Ul paldOHATIM3ALUU
BBIYMCIICHUM.

Pemats npocreiimme 3a1a4u U3 peagbHOU KU3HU, IPUMEHATH
MaTeMaTHYeCKUue 3HAHUSl U1 pELIeHUs 3ahady M3 JPYyrux
IIPEIMETOB.

Pemates npocreiimme 3a1a4u pa3HbIMHU CIIOCO0AMM.
OcymecTBaAATL CAMOKOHTPOJIb BBIIIOJHAEMBIX JCUCTBUHA H
CaMOIIPOBEPKY pe3y/IbTaTa BEIUUCICHHMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJIT'EBPA» (110 TOAAM OBYYEHUA)
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7 kaacc (He menee 102 u)

Ha3Banue
pa3aena (Tembl)
Kypca (4uciio

OcnoBHoe coaep:xanue/[{OP

OcHOBHbBIE BUbI 1€ATEJILHOCTH 00y4al0IUXCSH

4acoB)
Yucaa u [TonsiTHE pallMOHATILHOTO YKCIIA. CucreMaTH3HPOBATh M 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX
BBIYHCJICHUA. Apudmernueckue 1eHCTBUS C PallMOHAIBHBIMU YHCIAMU. U IECATUYHBIX APOOSX.
PanuonanbHble CpaBHeHue, yHOPSA0YMBAHUE PALlMOHAIBHBIX YHCEIL. CpaBHUBATH M YyNOPSAA0YUBATH APO0U, TpeoOpa3oBbIBas MPU
ymucaa Crenensb ¢ HaTypaJIbHBIM MTOKA3aTeJIEM. HEOOXOAUMOCTH  JICCATHYHBICE JpOoOM B  OOBIKHOBEHHEIE,
(25 u) Pemenne ocHOBHBIX 3a7ad Ha JpoOU, MPOLEHTHI U3 PEaTbHOH | OOBIKHOBCHHBIC B JICCATUYHBIC, B YaCTHOCTH B OECKOHCUHYIO

[IPaKTUKHU.

IIpu3Haku  1E€IUMOCTH,  pPA3OKEHHs  Ha
HaTypaJIbHBIX YUCEIL.

Peanbuble 3aBUCHMOCTH. [Ipsmas 51
IIPONOPLUUOHAIBHOCTH.

/bubnmoteka L{OK https://m.edsoo.ru/7f415b90

MHOXUTCIIN

obOpatHas

JIECATUYHYIO IPOOB.

I[Ipumensite  pa3HooOpa3Hble  CHOCOOBI M MPUEMBI
BBIYMCJIEHHS 3HAYEHHIl APOOHBIX BbIPaMKeHUH, COIepKaIINX
OOBIKHOBEHHBIE M  JECATHYHBIC JApPOOM: 3aMEHATh NpHU
HEOOXOIMMOCTH  JCCATHYHYIO JApoOb  OOBIKHOBEHHOHW U
OOBIKHOBEHHYIO JIECATUYHOH, MPUBOJUTH BBIpaXKeHHE K (opme,
HauOonee yOOOHOM Ui  BBIUMCIEHHUH, TNpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHHUS HA YMHOXXCHHE W JICJICHUE IECATUYHBIX
npoOeit K 1eHCTBUSAM C LIeNbIMU YHCIIaMu (ITPH HEOOXOIUMOCTH €
HaIPaBJISIONIECH TOMOIIBIO).

IIpuBoANTL YHCJI0BbIe W OYKBeHHbIE NPHMEPbl CTEHNEHHU C
HaTypaJbHBIM IIOKa3aTeneM, OOBSCHSS 3HAYeHUs OCHOBAHUSA
CTETIEHU W TOKa3aTelsl CTeTeHU, HAaXOIUTh 3HAYCHUS CTETICHEH

Bia @ (a — moGoe palMOHAIBHOE YUCII0, N — HATypaJbHOE
YHCII0) C ONOPO Ha CIIPABOYHYIO HH(OpMAIHIO.

[Tonumars cMbICa 3aMMCH OOJNBIIMX YHCEJ € MOMOUILIO

AeCATHYHBIX Apo0eii U creneHed ynciaa 10, npumMeHsATs UX B

peajbHBIX CHTYallHAX.

IIpuMeHATH IPU3HAKU ACTMMOCTH, Pa3I0KEHHS HA MHOXKHUTEIH
HaTypaJIbHBIX YUCEIL.

Pemate npocreiinue 3a1a41 Ha 4aCTH, IPOLIEHTHI, TPOIIOPLUH,
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Ha HaXOXKJEHUE IPOOH (MPOIIEHTA) OT BEIMYUHBI U BEIIMYUHBI TIO
e npobu (TpoIleHTy), TpoOu (MPOIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa oOT Jgpyrod. IlpuBoautb, pa3dupaTk,
OIIEHUBATH PA3INYHBIC PEIICHUS, 3alMCH PEIICHUN TEKCTOBBIX
3ajad.

Pacno3HaBaTh U 00BSICHATH, OIIUPASCh HA OMPEACTICHUS, TPSIMO
MPOIMOPLUOHANIbHBIE U o0OpatHO MPOIMOPLUOHAIILHBIE
3aBHCHMOCTH MEXIY BEIHMUYMHAMU; NPUBOAUTH MPUMeEPHI dTHX
3aBHCHUMOCTEl M3 peallbHOTO MHpa, U3 JPYrHX Y4eOHBIX

IIPEIMETOB.
Pemate mpocreiiiine mMpakTHKO-OPHEHTHPOBAHHBIE 33124
Ha  JIpo0M, TPOUEHTHI, TNPAMYH® H  O0OpaTHYIO

NPONOPUHOHAIBLHOCTH, MPONOPLHH.

Anredpanyeckue

BBIPAKEHHSI
(27 v)

bykBenHbie BoipaskeHus. [lepemennsie. JlomycTrMble 3HAYCHUS
nepeMeHHbIX. DOpMyIIBL.

[IpeoOpa3oBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U TIpUBE/IEHUE MOI0OHBIX CIIaraeMbIX.

CBoiiCcTBa CTETIEHU C HATYPAJIHHBIM ITOKA3aTEIIEM.
MHorouseHsl. CrnoxeHue, BBIUUTAHUE, YMHOKEHHE
MHOTOWIEHOB.  DOpMyJBl  COKPamI€HHOTO  YMHOXCHHSI.
PaznoxeHne MHOTOUJIEHOB HA MHOXKHUTEIH.

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

Osaagern Ha 0a30BOM ypoBHe anreOpanyecKon
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B Ipolecce
OCBOCHMSI yUeOHOI0 MaTepuaia.

Haxoauth 3HaueHUs OyKBEHHBIX BBIPQXKEHHUN IpPU 3alaHHBIX
3HA4YEHUSAX OYKB; BBIIIOJIHSITH BBIYUCIIECHUS IO (hopMyiam.
BbINoJIHATH TpeoOpa30oBaHus LENOT0 BhIPaKEHUSI B MHOTOUWIEH
IPUBEJCHUEM MOJAO0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.
BpINOIHATL YMHOXKEHHME OJHOWIEHA Ha MHOIOWIEH H
MHOrO4YJ€Ha Ha MHOTOWJIEH, NPUMEHAATh (OpMyJibl KBajpara
CyMMBl M KBajJpara pa3sHOCTH C OIIOPOM Ha CIPABOYHYIO
UH(pOPMALHUIO.

OcyumecTBAATh Pa3IOKEHUE MHOTOWIEHOB HA MHOXHUTEIH
nyTEM BBIHECEHUS 32 CKOOKM OOIIEro MHOXKUTEIS, TPUMEHEHHS
GopMyaBl  Pa3sHOCTH KBajpaToB, (OpMyNI  COKpALIEHHOTO
YMHOXXEHUS C OMIOPOH Ha CIPaBOYHYIO HH(POPMALIHUIO.
IIpumensite 1peoOpa3oBaHUE MHOTOWIEHOB Ui PpEIICHUS
pa3IMYHBIX 3a1a4 U3 MAaT€MAaTUKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMMTBCS € MCTOPHUeE Pa3BUTHS MaTEMAaTHUKH.
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YpaBHeHus
U HEPaBeHCTBA
(20 v)

VYpaBHenue, IpaBuiia peoOpazoBaHus
PaBHOCWJIBHOCTb YPAaBHEHUU.
JIuHeitHoe ypaBHEHHUE C OJJHOM IEPEMEHHOMN

ypaBHEHUS,

IIEPEMEHHOM, PELICHNE JIMHEWHBIX ypaBHEHUN. Pemenue 3ana4d

C TIOMOILIBIO YPaBHEHHIA.

Jlunelinoe ypagHnenue c 08yMs NEPEMEHHbIMU U €20 papuk.
Cucrema JIByX JIMHEWHBIX YPAaBHEHHUU C JBYMSI IE€PEMEHHBIMM.
Pemenune cucrem ypaBHEHHH CIOCOOOM TMOJCTAHOBKH U

CII0COOOM CII0KEHHS.

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

Pemarsp nuHeiiHOE ypaBHEHHUE C OJTHOU MEPEMEHHOM, MPUMEHSIs
NpaBUJIa [IEpexo/ia OT UCXOIHOTO YPaBHEHUS K PAaBHOCUILHOMY
emy OoJee npoctoro Buga. IIpoBepsiTh, ABIsSETCS I KOHKPETHOE
YHUCJIO KOPHEM YPaBHEHUS.

[oadupars mpumepbl MNap YUCEN, SBISIONIMXCS pPEIICHUEM
JUHEHHOT0 ypaBHEHUS C IBYMSI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHHUS C JIByMSl IEPEMEHHBIMH (TIpU HEOOXOIUMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YACH TpadUKOM,
NPUBOAUTH NPUMeEPHI PEIICHUS YPaBHEHUS.

Haxoauth peueHue cuUCTEMBbl ABYX JIMHEHHBIX YpaBHEHHH ¢
JIBYMsI IEPEMEHHBIMU C OMOPOi HA ATOPUTM YUEOHBIX IEHCTBUM.
CocTaBJSITh U pelIaTh yPaBHECHUE UM CUCTEMY YPABHEHHI 110
YCIIOBUIO 3aJlaud, WHTEPIPETHPOBATh B COOTBETCTBHH C
KOHTEKCTOM 33/1aud TIOJyYCHHBIM pE3yJbTaT C OMOpOW Ha
BOIIPOCHBI TIIaH.

Koopaunartsi
U rpauKH.
DOyHKIUH
(24 v)

Koopannara Toukn Ha npsMoi. YnucaoBble IPOMEKYTKHU.
PaccrosiHMe Mex 1y 1ByMsI TOUKaMH KOOPAMHATHOW MPSMON
[TpstmoyronbHas cucreMa KOOpAUHAT Ha IIockocTu. IIpumepsl
rpaduKoB, 3alaHHbIX hopMyaamu. UteHne rpadukoB pearbHbIX

3aBUCUMOCTEM.

[Tonstue ¢ynkumu. I'papuk dynkumu. CpoiicTBa (QyHKIUI.

Jluneiinas ~ gynkums. Iloctpoenme rpaduxa

dyukyn. ['paduk Gyakauun y = kx + b.

| bubmmoreka I{OK https://m.edsoo.ru/7f415b90

JIMHENHON

H3o0paxarb Ha KOOPJAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAaJIbl; 3aMCHIBATh UX Ha alre0panyecKoM s3bIKe.
OrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTh TIpaUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMyJIaMH, B TOM YHCJE C MOMOULIbI HHU(POBBIX
nmabopaTopuid.

IIpumeHsiTh, M3y4YaTh NpPeMMYIIECTBA, WHTEPIPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOH MH(pOpMAIIHH.

OcBauBaTh Ha 0a30BOM YPOBHE MOHATHE (QYHKIUH, OBJIAAEBATh
(YHKIMOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBath nuHeliHy0 QyHKIm0 Y = KX + b, omucwhiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4YeHUH ko3¢ dunmentos K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIA).
Crpours rpadpuku muHeiHON QyHkimu, GyHkuun 'y = kX + b
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Hcnoab3oBaTh nH(POBbIE pecypchl 171 HOCTPOSHUs IpaduKoB
(YHKUIMN ¥ U3YYEHUS] NX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIPOLIECCAX U SIBJICHUSX.

IloBTOpEHue
H 00001IeHIEe
(6 1)

HOBTOpCHI/Ie OCHOBHBIX TIOHATHH H MCTOOOB KypcCa 7 KJ1acca,

000011IeHE 3HAHUHA.

BpiOuparb, npUMEHATHL  CHOCOOBI  CPAaBHEHUS  YHCEI,
BBIUUCIICHUH,  NpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
YpaBHEHUN TPU HEOOXOJMMOCTH C HAMPABJIAIOIIEH TTOMOIIIBIO.
OcyumiecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MpPeoOpa3oBaHUM,
ITOCTPOEHHUH.

Pemates npocreiiime 3aga4m U3 peajibHON )KU3HU, IPUMEHSATH
MaTeMAaTH4eCKHe 3HAHUSl Ui PELICHUs 3aJad U3 JPYTrux
MIPEAMETOB.

Pemiate mnpocreiiline TeKCTOBbIEe 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIIICHUS 3a/1a4H.

8 kuacc (He menee 102 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHoe coaep:xxanue/LIOP

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4al0IUXCH

4acoB)
Yucaa u KBanpatHslit KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMPOBaTh ONpenaeeHNe KBaIpaTHOTO KOPHS W3 YHCIIa,
BBIYMCJICHHS. yucne. JlecamuuHole NPUOIUNCEHUS. UPPAYUOHATLHBIX YUCE]L. apu(pMeTHYeCcCKOro KBaJIpPaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparnsbie Heticmeumenvhuie uucna. CpasHernue 0elicmeumenbHsix Yucesl. | BU3yaibHOU OMOPOH.

KOPHU

ApudmeTnueckuil KBaJpaTHbIA KOPEHb.

le/lMeHﬂTb Oonepaturio M3BJICYCHHA KBAJPATHOTO KOpPHA U3
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(15 ) YpaBHeHuE Buja X° = a. YHCIIa, HCMOJb3Ysl TPU HEOOXOIUMOCTH KAJIbKYJISITOP.
CaoiicTBa apuQMeTHIECKUX KBaJPaTHBIX KOpHEW. | OueHUBATh  KBaJpaTHble KOPHH LEIbIMU  YHCIAMH H
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKECHHH,  COAEpKAIUX | AECATUYHBIMU APOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHUBATL W  YNOPSJAOYUBATH  pAIlMOHAIBHBIE U
UppaLMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIbIO KBAaJPATHBIX
/bubnuotexa L{OK https://m.edsoo.ru/7f417af8 KOpHEH IIPH HEOOXOIUMOCTH C HAMPABJISIOIICH TOMOIIBIO.
HccnenoBatpy ypaBHEHME x2 = a, HAaXOAWTh TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBars cBOMCTBA KBAaJpaTHBIX KOpPHEW, IPOBOAS
YHCJIOBBIE HKCIIEPUMEHTHI C MCIOJIb30BAHUEM KaJbKYJIATOpPA
(KOMIIBIOTEPA).
IIpumensaiTh cBoOlicTBA apuMeTHYECKMX KOpHel s
npeodpa3oBaHNsl BbIPAKEHHIA.
BbinosiHATL mpocTeiilmne 1npeo0pa3oBaHUsl  BBIPAXKECHMUI,
co/iepXalluX KBaJpaTHble KOpHU. BblpakaTb mHepeMeHHbIE W3
reOMEeTPUYECKUX U Pu3ndeckux GopMyIl Mpu HEOOXOAUMOCTH C
OIOpPOM Ha MPABUJIO.
Boh1uucasaTs 3HaAYEHUs BBIPAKEHUN, COACPIKAIUX KBaJIpaTHBIC
KOPHH, UCTIOJIB3Ys MPU HEOOXOAMMOCTH KaIbKyJIATOP.
Hcnonb3oBath B XO0J€ pelIEHUS 3ajady  dJIEMEHTapHbIE
MIPEACTABJICHHS, CBS3aHHBIE C MPUOMMKEHHBIMUA 3HAYCHUSMU
BEJIMYMH.
3HAKOMUTBCS C UCTOPUEH PA3BUTUSI MATEMATHKH.
Yucna u Crenens ¢ 1ensiM nokaszareneM. CTaHgapTHas 3aKch yucia. | DopMyJIMpoBaTh ONpeie/ieHne CTEIICHH C IIeIbIM TT0Ka3aTeieM
BbIYHCJICHHS. Pazmepbl 00bEKTOB OKpYIKAIOIIEro Mupa (OT IEMEHTaPHBIX (mpu HEOOXOAMMOCTH IO BU3YaJIbHOM OIOpE).
Crenenpb YacTHUII 10 KOCMUYECKHX 00BEKTOB), JUIMTEIBHOCTH TNpoiieccoB | [IpeacTaBiasiTh 3anuch OOJBIIMX W MAJTBIX YUCEIT B CTAHIAPTHOM
€ HeJIbIM B OKPY’KaIOIIEM MHpE. Bujne. CpaBHMBATBL 4YWCIa W BEJIWYUHBI, 3allUCAaHHBIE C
noKasaresjieM CBOIICTBA CTENEHU C LIEJIBIM TOKA3aTEIIEM. HCIIONIb30BaHUEM crerneHu 10.
(7 9) HUcnoab3oBarh 3amuch 4YKCEl B CTAaHAAPTHOM BHAE I

BBIPQKEHUS Pa3MepoOB OOBEKTOB, JIMTEIBHOCTH MPOIECCOB B
OKPY>KaroIleM MUPE.
®opmyIMpPOBaTh, 3aAIMCHIBATHL B CHMBOJIMYECKOl (opme u
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HWIJTIOCTPUPOBATH IIPUMEPaAMHU CBOMCTBA CTEIIEHH C IIEJIBIM

nokasareneM (Ipd  HEOOXOAMMOCTH C  HCIOJb30BaHUEM
BHU3YaJbHOW ONOPBHI).
IIpuMensiTh  cBOMicTBAa CTemeHW JJs1  IpeoOpa3oBaHuUs

BBIPAKEHUM, COJEpKAIIMX CTENEHU C IIEJIBIM TOKa3aTelieM C
UCIOJIb30BAaHUEM  CIPaBOYHOM uHGoOpManuu. BpINOJHATH
AeHCTBMS C YWCIAMHU, 3aMHCAaHHBIMM B CTaHJAAPTHOM BHUJIE
(YMHOXEHHE, [ICJICHUE, BO3BEICHHUE B CTEIICHB).

Aaredpanuyeckne | KBanparHeii TpéxwieH. PasnojkeHne KBaapaTHOro TpéxuicHa | Pacmo3HaBaTh — KBaApaTHBIM — TpEXUJIEH,  YCTaHABJIMBATh

BbIPaKeHUsl. Ha MHOXXHTEJIH. BO3MO>KHOCTH €T0 Pa3JI0KEeHUsI HA MHOYKUTEIH.

KBaapartublii | Bubnuoreka ITOK https://m.edsoo.ru/7f417af8 PackinagbpiBaTh HA MHOMKHUTEIH KBAJpPAaTHBIM TPEXWIEH C

TPEXUJIeH HEOTPUIATENIbHBIM AUCKPUMHHAHTOM MpPH HEOOXOIMMOCTH C

(5 9) OIOPO¥i Ha aJITOPUTM ITPaBHJIA.

Adaredopanyeckue | AnreOpanyeckast ApoOb. JlomycTUMBIE 3HaYCHHUS IEPEMEHHBIX, | 3anuchIBaTh anrebpandyeckue BeipakeHus. HaxoauThs 001acTh

BbIPaKeHHsl. BXOJISAIINX B anredpanveckue BoipaskeHus. OCHOBHOE CBOMCTBO | ONIPEAETICHUS PAllMOHAEHOTO BHIPAKEHUS.

Aaredpandeckas | anredpaundeckoi qpoou. CokpaieHue apoOei. BbInoHATHL YHCIIOBBIE MOJCTAHOBKA U BBIYMCJIAATH 3HAUCHHE

Apodb Cnoxenue, BBIYMTAHUE, YMHOXEHHUE u JieJieHre | IpoOu, B TOM YHUCIIE C TIOMOIIBIO KAJIbKYIISTOpA.

(154) anreOpanyeckux napoOeit. IlpeoOpazoBaHue BbIpakeHUi, | @oOpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi Ipoou u

CoOJIeprKalINX anredpandeckue aApoou. NPUMEHSATH €ro JIJIs MpeoOpa3oBaHust IPoOeii.
BoeinonaTs feiicTBusi ¢ anreOpandecKUMH JpoOsSMHU  TIPU
| bubnmoreka L{OK https://m.edsoo.ru/7f417af8 HEOOXOJUMOCTH C HampaBlsomeld mnomonipio. [lpuMeHsaTs

npeoOpa3oBaHus BBIpAKEHUHN NJis1 pelieHus 3aaad. Buipaxarth
nepemMeHnbie 13 Gopmyn (PUINYECKUX, TEOMETPUUECKHX,
ONUCHIBAIONIUX OBITOBBIC CHUTYallMH) MPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILBIO.

YpaBHeHust KBanpatHoe ypaBHeHue. Henonnoe kBagpaTHoe ypaBHeHHE. | Pacno3HaBaTh KBagpaTHBIC YPAaBHEHHUS.

U HEepaBeHCTBA. ®opmyJita KOpHER KBapaTHOTO ypaBHEHUs. eopema Buema. |3anucbiBaTh (OPMYJYy KOpHEH KBaJpaTHOTO YpaBHEHHUS;

KBanpartHbie Peienune ypaBHeHuid, cBOAAIIMXCS K KBaipaTHbIM. [IpocTeiiive | pemiaTe KBajgpaTHble YPaBHEHUs] — TIOJHBIE W HEMOJHBIE (C

YPaBHEHUA JIPOOHO-palIMOHATILHBIE YPaBHEHUS. MCIIOJIb30BaHUEM CITPABOYHON MH(OpPMAIINN).

(15 9) Pemienne TekCTOBBIX 3amay ¢ TNOMOILIbIO  KBaapaTHbiX | [IpoBoauTh mpocTeiiline  wccje0BaHMS  KBAJpPaTHBIX
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YPaBHEHUM.

/ Bubmmoreka I{OK https://m.edsoo.ru/7f417af8

YPaBHEHUM.

Pemiath ypaBHeHMsl, CBOJSIIMECS K KBaJPATHBIM, C TTOMOIIBIO
peoOpa3oBaHUl M 3aMEHOM MIEPEMEHHOM € OMOPOI Ha aNTOPUTM
IpaBuJja.

Ha0ionats ¥ aHAJAM3MPOBATBH CBSI3b MEXKIY KOPHSMU U
Kod(dULIMeHTaMH KBAJPaTHOTO YpaBHEHHUSI.

Ipumenamo meopemy Buema ol peuienus
3a0a4 (¢ ucnoavb3osanuem oopasya).

Pemate TekcTOBBIEe 3agaum anreOpanyeckuM CIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIMPOBKU YCIOBHUS 3aJaud K
ayireOpanveckod MOJENU MYTEM COCTaBJICHHS ypaBHEHHS (IIpu
HEOOXOJUMOCTH C  HalpaBJAIOMIed TOMONIbIO);  peliaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS aIreOpBhI.

YpaBHeHus JIuneliHoe ypaBHEHHE C JIBYMs HEpEMEHHBIMH, €ro rpaduk,|Pacnmo3HaBaTh jiuHEHHbIC YPABHEHUS C IBYMSI IEPEMEHHBIMH.
U HepaBeHCTBA. IIPUMEpHI PEILICHUs] YPAaBHEHUH B LIEJIBIX YHCTIaX. Crpouth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cucreM ABYX JMHEHHBIX ypaBHEHUH C JABYMs|HCHOJbL3Ysl HH(poBble pecypebl (IpU HEOOXOAMMOCTH C
YPaBHEHUi NepeMeHHbIMH. [IpuMephl pelIeHrsT CHCTEM HEIMHEHHBIX | OOPON Ha aIrOPUTM y4EOHBIX AEHCTBHMH).
(13 ) YPaBHEHHUH C IBYMs IEPEMEHHBIMH. Paznuyate napajuienbHble M IEpeceKaroluecs NpsMble M0 UX
I'pauueckas  unmepnpemayus — ypaeHewus ¢  O8YMs|ypaBHCHHSAM.
nepemMenHbIMU U CUCeEM YPAGHEHULL C 08YMs NepeMeHHbIMU. Pemats cuctembl JABYX JIMHEHHBIX YpaBHEHUH C JIByMs
Pemienne TekcTOBBIX 3a71ay C MOMOIIBIO CUCTEM YPaBHEHHUIA. IIEPEMEHHBIMU MTOJCTAHOBKOMN U CIIOKEHHUEM.
Pemate nmpocreimye CUCTEMBI, B KOTOPBIX OJJHO U3 YPaBHECHUU
/ buonuoteka [IOK https://m.edsoo.ru/7f417af8 HE SBIISETCS JMHEHHBIM IPU HEOOXOIUMOCTH C HalpaBJIsoLIeH
HOMOILBIO.
Ilpueooumsv  2papuueckyro  unmepnpemayuro  peuieHus
VPABHEeHUs ¢ 08YMsL NePeMEHHbIMU U CUCEM YPAGHEHUN ¢ O8YMs.
nepemeHHbIMU.
PemaTts TekcToBbIE 3224 AITeOpPanIECKUM CIIOCOOOM.
YpaBHeHus YucnoBble HEpaBEHCTBA U UX CBOICTBA. ®opMyJIMpOBATH CBOIICTBA YHCIOBBIX HEPABEHCTB,

¥ HepaBeHCTBA.

HepaseHnctBo ¢ oiHOM nepeMeHHON. JIMHETHBIE HEPABEHCTBA C

HIUTIOCTPUPOBATHL UX Ha KOOpI[PIHElTHOfI HpﬂMOﬁ.
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HepaBencrBa OJIHOU TMepeMeHHOM U ux pemieHre. CUCTeMbl JTUHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJJHOM MIEPEMEHHOM U UX PELIEHUE. Pemars JuHEliHbIE HEPABEHCTBA C OJHOW TIEPEMEHHOM,
N3o0paxenue pemeHus JMHEHHOr0 HEpaBEHCTBA U UX CUCTEM | M300pakaTh pellICeHUE HEPABEHCTBA HA YMCIOBOU MPSIMOM.
Ha YUCJIOBOM MPSMOM. Pemath cucTeMbl TUHEHHBIX HEPABEHCTB, M300paXkaTh PEIICHHUE
/ bubmmoreka IIOK https://m.edsoo.ru/7f417af8 CHCTEMBI HEPABEHCTB Ha YMCIIOBOM MPSAMOM MPHU HEOOXOAMMOCTH
C BU3yaJIbHOM OMOPOM.
DyHKIUH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] U MHOMXKECTBO Hcnonb3oBath  QYHKIMOHAIGHYIO  TEPMHHOJIOTHIO U
OcHoBHbBIE 3HaueHu# QyHkun. CriocoOsl 3a1anus QyHKITUH. CUMBOJIHMKY.
MOHATHS I'papux pynkuuun. CpoiicTBa QyHKIMHM, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMmyaamu (Ipu
(54) rpaduke. HEOOXOJUMOCTH HCIOJIb30BaTh KaJbKYJSTOP); COCTABJIATH
TA0 U] 3HAYeHHIT QYHKITUY.
/ bubmmoreka IIOK https://m.edsoo.ru/7f417af8 CTpouthb no TouykaM rpadpuxku GyHKIIUH.
OnuceiBaTh cBOlicTBa (QYyHKIUU HA OCHOBE €€ rpaduyueckoro
NpEJICTaBICHUsT TpH  HEOOXOJUMOCTH C  HalpaBIsAIOIIeH
MTOMOIIBIO.
Hcnonb3oBath  QyHKIHOHAIBHYIO  TEPMHHOJIOTHI0O W
CHMBOJIHKY.
HccnenoBary mnpumepsl rpa@ukoB, OTpa)karoOUIMX peajbHbIE
npoueccbl U sBieHus. IIpuBoAUTH NpPHUMeEPBI MPOLECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMH.
Hcnoab30BaTh KOMNBIOTEPHBbIE MPOTPAMMBI JJIS1 TIOCTPOCHHUS
rpadukoB QpyHKINN U U3yUEHUSI UX CBOHCTB
DOyHKIUH. Yrenne u mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoauth ¢ momMounbio rpaguka QyHKIHMHE 3HAYCHUE OTHOU U3
YucsioBbie rpagukoB PyHKIUH, OTpaKAOITUX peaTbHbIC MPOIECCHI. paccMaTpUBaeMbIX BEJIMUUH 110 3HAYEHUIO JIPYTOM.
pynkunu OyHKINH, ONUCHIBAIOLIUE  MPSAMYIO u oOpatHyto | B HECIOXKHBIX Ciydasx BbIpaxkaTh (GopMyJioii 3aBHCUMOCTH
(9 9) MIPOTIOPITMOHAIBHBIC 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mex1y BETUUYMHAMMU.

I'paduk GpyHKIIII Y = X°.

dyrkmm Y = X2,y = X3,y = \/x, Y =k epapuueckoe
X

peuienue ypasHeHull u CUCmeM YPAGHeHU.

/ bubarnoreka I{OK https://m.edsoo.ru/7f417af8

OnuceiBaTh XapakTep W3MEHEHHMS OJHOW BEJIWYUHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYroi

Pacno3snaBats Buapl u3ydaeMbelx (QyHkuuil. Iloka3biBaTh
CXeMATHYEeCKH IIOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB (yHKIMI Buga:y = X%, y = X,
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y=Vxy =k

Hcnonb3oBarsh GyHKIHOHANBHO-TPAadUYECKUE
NnpeAcTaBJIeHUS )il PEIICHUS U UCCIICIOBAHUS YPAaBHEHUH U
CUCTEM ypaBHEHUM.

IIpumeHsTH U(PPOBBIE PecypPChbl sl MOCTPOCHUS TPadhUKOB
GyHKIMMA.

IloBTOpEHUe
1 00001IeHHE
(6 4)

[ToBTOpEHHE OCHOBHBIX MOHATUH M METOAOB KypcoB 7/ u 8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsATh CcHOCOOBI  CPAaBHEHHUSI YHWCEJ, BBIYUCIICHUN,
peoOpa3oBaHU BBIPAKESHUM, PEIICHUS YPaBHEHHIA.
OcyumiecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiate, 3agaum M3 peajbHON  KM3HH, TPHUMEHSATH
MaTeMaTUYeCKUe 3HAHUS I pelIeHds 3aJady U3 JIPYTux
MIPEAMETOB.

Pemiath TekcTOBBIE 3a]a4U, CPABHUBAThH, BHIOMPATH CIOCOOBI
peIIeHus 3aa4H.

9 kmacc (He menee 102 u)

Ha3Banue
pasaeJa (Tembl)
Kypca (4uciao

OcHoBHoe conep:xxanue/LIOP

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00YYAOIIUXCS

4acoB)
Yucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeuuvie u|Pa3BUBaTH MNpeaCTaBJEHHSl O YHCIaX: OT MHOXECTBa
BbIYHUCJICHHS. beckoneuHvle oecamuyHuvle opobu. MHnooicecmso | HaTypallbHBIX YHCET 10 MHOXKECTBA JIEHCTBUTENBHBIX YHCET.
JleficTBUTEIbHBIE | OelicmeumenvHblX — yucen,  Oelicmeumenvhvie yucia Kak|O3HAKOMHUTBCS c BO3MOYKHOCTBIO MIPEJICTaBICHUS
yHciaa beckoneuHvle OecamuyHvle Opobu. B3aumHo 00HO3HAUHOe JNEHCTBUTENLHOTO YHCIa KaKk OECKOHEUHOW JECATUYHON JIpooH,
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(9 9) CcOOmeemcmaue Mexcoy MHOMCECMBOM OellCINEUMENbHbIX Yucel | IPUMEHATh  JeCATHYHBIE NPUOIMKCHHUS PalMOHAIBHBIX H
U MHOJICECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. UPPALIMOHATILHBIX YHCET.
CpasHenue  Oelicmeumenvuvix  uucel, apugmemuueckue |3anucovieams, cpagHueamo u ynopaoouueamo
oelicmausl ¢ 0elCmeumenbHblMu YUCIamu. OeticmeumenvHble YUCIA.
[TpubmmkE€HHOE 3HAUCHUE BETMYMHBI, TOYHOCTh MPUONIKEHHS. | BBIMOJIHATB, coYeTras YCTHbIE HM IMHCHbMECHHBIC IPHEMBI,
Oxpyrinenne wuucen. [lpukuaka © OLEHKAa pPeE3yJbTaToOB|apudMeTnyecKkHe IeHCTBHS C PANUOHAIBHBIMH YHCIIAMU;
BBIYMCIICHUH. HAXOJAUTh 3HAYCHUS CTEMCHEH C IEJbIMU IIOKa3aTelIIMH H
KOPHEW; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUMH.
/ Bubmmoreka ITOK https://m.edsoo.ru/7f419d08 Honyunths mnpeacrabjieHHMe O 3HAYMMOCTH JICHCTBUTEIIBHBIX
YHUCEJ B MPAKTHYECKON JIeATETbHOCTH YeJIOBEKa.
AHaUM3MpPOBaTh M [JeJaTh BBIBOALI (10CJIe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHs ACHCTBUTEIHHOIO YHCIa
IIPU PELLICHUH 3a/1a4.
OKpyrisiTh JIEHCTBUTEIBHBIC YUCIA, BHINOJIHATH NMPUKUIAKY
pe3yibTaTa BBIUUCICHUW, OLEHKY 3HAYEHUU YHUCIOBBIX
BBIPKEHUM.
3HaAKOMUTBCS C UCTOPUEH PA3BUTUS MATEMATHKH.
YpaBHenust Jluneiinoe ypaBHenue. Penienne ypaBHeHUM, CBOISIIUXCS K OcBauBaTh, 3alOMMHATL MW TMPUMEHATHL TrpaduyecKue
U HEPaBEHCTBA. JUHEHHBIM. METOJbl TIPH PEIICHUH ypaBHEHUW, HEPABEHCTB U MX CUCTEM
YpaBHeHus KBagpatHoe ypaBHeHnue. Perenue ypaBHEHUN, CBOIAMUXCS |(IpU  HEOOXOAUMOCTH C OMOPOM Ha aIrOpUTM  YYEOHBIX
¢ OHOM K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHUS. JENCTBUN).
nepeMeHHOM Ilpumepvr  pewenusi ypasuenuti mpemvei u uemeépmou | Pacmo3naBathp 1enbie U IpOOHBIC ypaBHEHUSI.
(14 g) cmenenell pasnodceHuem Ha MHOICUMENU. Pemiate JiMHeliHbIe W KBAa/JApaTHbIe YPABHEHHUsl, YPAaBHECHMS,
Pemenne npoOHO-paliioHANBHBIX YPABHEHUH. CBOJSIIIIMECS K HHUM, TpOCTEHIue JIpOOHO-palMoOHaIbHbIE
Pemenne TekCTOBBIX 3a7a4 alreOpandeckKiuM METOIOM. ypaBHEHUS.
IIpeasiaraTh BO3MOXKHBIE CIIOCOOBI PEIICHUS] TEKCTOBBIX 3ajad,
/ bubnmuoreka I1OK https://m.edsoo.ru/7f419d08 o0Cy:kIaTb HMX M pemaTb TEKCTOBBIE 3aa4yd Pa3HbIMHU
crocobamu.
3HAKOMMTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKU
YpaBHenust JluHeliHOe ypaBHEHHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh U NIPUMEHSITh TPUEMBI PEIICHUS CUCTEMBI JBYX

¥ HepaBeHCTBA.

Cucrema ABYX JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs NIECPEMCHHBIMHA 1

JIMHENHBIX ypaBHeHI/Iﬁ C IBYMA NICPEMCHHBIMU U CUCTCMBI JIBYX
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CucremMbl

eé pemieHue. Pemenue cucrteM IByX YpaBHEHM, OJHO U3

YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISACTCS JTUHEHHBIM

YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyrOo€ — BTOPOU CTEICHH. (o BU3yaJIbHOU OmOpe).
(14 v) ['padmyeckas MHTEpIpETALIMs CUCTEMBI YPAaBHEHUH C IBYMS Hcnoab3oBath (HyHKIIMOHATBLHO-TpadUUECKUE TPEICTABICHUS
IIEPEMEHHBIMU. JUIS pellieHusl U MCCJIeIOBAaHUS YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3a7a4 aJlreOpandeckKiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 32124, peliaTh UX alreOpandyeckum
CrocoOOM: MepPexXoaUuTh OT CIOBECHON (OPMYITUPOBKH yCIIOBUS
/bubmunoreka ITOK https://m.edsoo.ru/7f419d08 3a/1auy K aJireOpandecKo MOJICIH MyTEM COCTABIICHHS] CUCTEMBI
YpPaBHEHUM; pelaTb COCTABICHHYIO CHUCTEMY YPaBHECHU;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurtath, 3anuchbiBaTh, MOHUMATb, HWHTEPHPETHPOBATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHUE. |HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl JTMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW U UX | BbIMOJIHATH npeoOpa3oBaHusl HEPABEHCTB, UCMOJAbB30BATDH IS
(16 v) peLICHHE. peoOpa3oBaHus CBOWCTBA UNCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBath JIMHEHbBIE U KBAJIpaTHbIE HEPABEHCTBA.
I'paduueckass uHTEprpeTanyss HEpPaBEHCTB U cucreM |Pemiath  nuHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOUIUX KBAJIPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATH IMOJYYEHHBIE PEIICHUS.
HN300paxkarh penieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB HA
YUCJIOBOM TPSMOW, 3alNMCbIBATH PEIICHUE C IOMOUIBIO
CHMBOJIOB.
Pemath kBajpaTHBIE HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MIPEICTABICHHUSL.
OcBauBaThb M TNPUMEHNATb HEPABEHCTBA MPH PEIICHUH
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKIIHH; HILTIOCTPHPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHH 11apadoibl. |CXeMaTHYeCKH, OOBSICHATh PACIOI0KCHHE HAa KOOPIUHATHOM

CreneHHbIC (YHKIUHU C HATYPAIbHBIMU MTOKa3aTeIsIMK 2 U 3, UX
rpaduku 1 CBOMCTBA.
I'paduku pyskumit: y =kx,y = kx + b,,y = ax?,y = ax®y

=Vxy =k

I0cKoCcTH rpadukoB GyHKIwid Buna:y = kx,y = kx + b,,y =

ax?, y = ax,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUH K0P HUIMEHTOB;
X

OIMCHIBATH MX CBOWMCTBA.
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Pacno3naBaTh KBafpaTHUHYO QYHKIHIO 110 hopMmyJIe.
IIpuBoauTh, mnNpHUMEPbl KBaJApPAaTHYHBIX 3aBUCHUMOCTEH U3
peanbHOM KU3HHU, (PU3UKH, TEOMETPHH.

BoisiBAATH U 0000maTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
Gyskmum y = ax? + bx + C (upu HEOOXOAUMOCTH C
HaMpaBJISIOLIEH TOMOUIBIO).

CTpouts 1 H300paxkaTh cXxeMaTHYeCKH rpaMKH KBaAPATUIHBIX
dynKimit, 3ananHbIX GopMysiamu Buaay = ax’,y = ax’ + q, Y
=ax + p)>, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BU3YaJIbHOU OIOPOiA).

AHAJTU3MPOBATH M IPUMEHSAITH CBOCTBA N3yUYECHHBIX (OyHKITHIA
JUIA WX TIOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX

pECypCoB.

YuciaoBble
MOCJIE0BATEIBHOC
™

(15 9)

ITousTre ynciIoBoOn IoCJIICAOBATCIBbHOCTH.

3amaHue MOCIeqOBATeIbHOCTH PEKYPPEHTHON (opMynoi u

dbopmyIoit N-TO WieHa.

Apudmernueckas u reoMmeTpudeckas nporpeccun. Popmyisl N-
ro wieHa apu(pMeTHYecKol M TeOMETPUYECKOW MpOrpeccui,

CYMMBI IEPBBIX N YJICHOB.

H3o0bpadicenue unenos apugmemuueckol u 2eoMempuyecKot

npozpecculi moyKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.
Crnoorcuvie npoyenmui.

/bubauoreka LHOK
https://m.edsoo.ru/7f419d08

OcBanBaTh U NPUMEHATH WHJCKCHbIE 0003HAYCHHS, CTPOUTH
peyeBble BbICKA3bIBAHUA C HCIOJb30BaHUEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C MOHSATHEM IOCJIEIOBATEILHOCTH.

AHaam3upoBaTh GpopMyIry N-ro ujaeHa Nocaea0BaTeIbHOCTH UK

PEKYPPEHTHYIO bopmyity " BBIYHCJIATH YJICHBI
MOCNEA0BAaTENbHOCTEN,  3aJaHHBIX  ATUMH  (hopMyramH.
YcranasianBarb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIIbHOCTH, €CJIM BBIIMCAHbl MEPBBIE HECKOJIBKO €€
YJICHOB.

PacnosHaBath  apupMETHUYECKYIO M T'€OMETPHUYECKYIO
MPOTPECCUU MPH pa3HBIX CrIoco0ax 3aJaHMsl.

Pemars 3amaun ¢ wHcnoinb3oBaHMEM (GOpMys N-ro  4ieHa
apudmeTnyeckoil M TEOMETPUYECKON Mporpeccuii, CyMMBbI
NEPBBIX N WIEHOB C ONOPON HA CIIPABOYHYIO HH(OPMAIIHIO.
H3o00pasicams  unenvl nocie008amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJIEHUH U3 pEeaIbHON
KU3HU, WUIIOCTPUPYIOLIME H3MEHEHHEe B apupMeTHUYeCKOn
IPOrpeccuu, B reOMETPUUECKON IPOTrPECCUN; U30bpadicams
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coomeemcmayouue 3a8UCUMOCU 2pApuyecKu.

Pemiate mpocreiimme 3aaayM, CBS3aHHBIE C YHUCIOBBIMHU
MOCJIEIOBATEIBHOCTAMH, B TOM YHCIIE 33/a4d M3 peabHOMI
KH3HH  C  HUCHOJB30BaHWEM  LUQPOBBIX  TEXHOJIOTUH
(37IEKTPOHHBIX TAOIHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
Pewamyp 3a0auu Ha crodchvie NPOYeHmyl, 8 MOM HUCie 3a0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ HCTOPUE Pa3BUTHS MATEMATHKH.

IToBTOpEHme,
00001ICHME,

CUCTEeMaTHu3alnus

3Hann1711

(18 u)

Yucaa u BbIYHCIeHHs (3aIHCh, CPaBHEHHE, NCHCTBHS C
JCUCTBUTEIILHBIME YHCIaMH, YHCIIOBas MpsMas; IMPOLCHTHI,
OTHOUICHUSI, IPONIOPLUH; OKPYTIICHHE, NPUOJIIKEHUE, OLCHKA;
pelIeHre TeKCTOBBIX 331a4 apH(METHIECKUM CIIOCOO0M).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpaszoBaHme
anreOpandecKuX BBIPAKEHUH, JOYCTUMBIC 3HAYCHHUS).
@OyHkuu (IOCTPOCHHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpaduueckoe penieHne ypaBHEHUH U HX CUCTEM).

OnepupoBaTh NOHATHUSIMHM. MHOXECTBO, TOJIMHOKECTBO,
oTiepaIyy HaJl MHOKECTBaMU; HCMOJIL30BATh Ipaduueckoe
MPEICTaBICHUE MHOXKECTB JIJI1 OITMCAHUS PEaIbHBIX MPOLIECCOB U
SIBJICHUH, IPY PEIICHUH 3aa4 U3 IPYTUX yUeOHBIX MIPEAMETOB.
AKTYyaJIM3MpOBAaTh TEPMHHOJIOTMIO M OCHOBHBbIE /1€l CTBHUS,
CBSI3aHHBbIE C YMCJIAMH. HATYPAJIbHOE YUCIIO0, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTbh HAaTYpajbHbIX YMCEN, MPU3HAKU
JETTMMOCTH, 1I€JI0€ YUCIIO0, MOIYJIb Ynciia, OOBIKHOBEHHAS U
JecsTHYHas ApoOU, CTAaHIAPTHBIN BU YKcla, apupMETHISCKHA
KBaJPaTHBI KOPEHBb.
BbInoJHATH 1eidcTBUS, CPABHUBATH U YIIOPSA0YMBATH YKCIIA,
MPEACTABISITE YUCIa HAa KOOPAWMHATHOW MPSAMOU, OKPYIJIATH
YUCa; BBINOJHATH TNPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUI.
Pemath TekcToBBIE 32/1a4M apU()METHIECKUM CIOCOOOM.
Pemars npakTuveckue 3a1a4m, CoI€pKaIle TPOLEHTHI, T0JIH,
YaCTH, BBIPAXKAIONINE 3aBUCUMOCTH: CKOPOCTh — BpEMSI —
paccTostHue, IIeHa — KOJIMYECTBO — CTOUMOCTh, OOBEM
paboTel — BpeMsi — MPOM3BOAUTEIHLHOCT TPYAA.
Pa3boupartp peanbHbIC )KU3HEHHBIE CUTyaIluu, ()OPMYTUPOBATH
WX Ha S3bIKE MAaTEMAaTUKH, HAXOAMTb pEIICHUE, MPUMEHSA
MaTeMaTUYECKUH armnapar, MHTepIpeTUPOBaTh pe3yJibTaT
OnepupoBaTh NMOHSATUAMM: CTEIECHb C LEJIBIM MOKAa3aTeIeM,
apudmeTnyeckuil KBaJpaTHBIA KOPEHb, MHOTOUJIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOIHATL OCHOBHBIE JECHCTBHMSA. BBIIIOIHATH PAcdEThl 110
dopmynaM, npeoOpa3oBbIBaTh LENble, JPOOHO-pallMOHAIbHBIE
BBIDQXCHUSI U  BBIPAKEHUS C KOPHSIMH, pEajlu30BbIBATH
pa3jIoKEHUE MHOIOYICHA Ha MHOMKUTENIHM, B TOM YHUCIE C
UCTOJIBb30BaHUEM (OPMYJI PAa3HOCTH KBAJIpaToOB M KBajpara
CYMMBI U pa3HOCTHU (C OIOPOH Ha CIPABOYHYI MH(POPMALHIO);
HAXOJUTh JIONMYCTUMbIE 3HAYEHUS TEPEMEHHBIX sl JpOOHO-
palOHAaIbHBIX BBIPAKEHUHN, KOPHEH.

MopaeaupoBaTth ¢ NOMOILBIO (OPMYJ pealbHble MPOLECCH U
SBJICHUS.

OnepupoBaTh NOHATUAMM: QyHKIWS, TpaduK QYHKIUHN, HYIH
(GYyHKIUH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHus, YOBIBAaHHs, HAMOOJIbIIIEe M HANMEHBIIICE 3HAYCHHS
byHKIUH.

AHaJIM3MPOBATH, CPABHUBATD, 00CYK1aTh CBOICTBA (PYHKIIHIA,
CTPOUTH UX TpapUKU.

OnepupoBarhb NOHATHSIMH. INPSMas MPONOPLUOHAIBHOCTB,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (QyHKIMA,
KBajipaTHuHas QyHKIUs, mapadoia, runepooa.

Hcnoab3oBarh rpaguKH U1 ONIPEIEIECHUS CBOMCTB, IIPOLIECCOB
U 3aBUCUMOCTEH, Ui peleHHs 3a7ad M3 JPYruX yueOHbIX
IIPEIMETOB M PEaIbHON XKU3HU; MOAEJMPOBATH C IOMOIIBIO
rpauKoOB pealibHbIE MPOLIECCH] U SBICHUS.

Beipaxkath (popMy1aMH 3aBUCUMOCTH MEXKy BEIMYUHAMU.

TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOT' O KYPCA «'EOMETPHUSA» (1O 'OJAM OBYUYEHUA)

7 kaacc (He MeHee 68 u)

Ha3Baunmue
pasaesa (Tembl)

OcHoBHoe cogep:xxanue/LIOP

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

4ac0B)
IIpocreiimmne [Ipocreiimue reomeTpuyecKkue 0OBEKThI: TOUKH, IIPSMbIE, JIyud | POpMYJIMPOBATH OCHOBHBIEC TOHITHS U ONPEACTICHUS.
reoMeTpu4ecKune U yIJbl, MHOTOYI'OJIBHUK, JIOMaHas. Pacno3HaBaTh  M3yuYeHHBIE  T€OMETpPHUYECKHE  (UTYPHI,
¢urypsi CMeKHBIC 1 BCPTUKATBHBIC YTIbI. onpeneJsiTh HMX B3aWUMHOE pPAaCIOJIOKCHUE, BBIMOJHITH
M HX CBOJiCTBA. Pabora c npocrefilmu uepTexamu. 4epTEXK 10 YCIOBHUIO 33auM (C HUCIOJI30BAHUEM CMBICIOBOI
HN3mepenue Vismepenne IMHCHHBIX M YTIOBLIX  BEIMUMH,  BLIHCICHHC OTIOpBI: HABOJSIIME BOMPOCH H/MIM alrOpUTMa Y4eOHBIX
OTPE3KOB U YIJIOB. N .
TCOMETPHICCKUX | ITepumerp ¥ miomans  GUryp,  COCTABICHHBIX W3 AeHCTBH). .
BeJINYHH NPAMOYTOIBLHHKOB. IIpoBoauTH MpoCTEHIINEe TOCTPOCHUS C TIOMOIIBIO ITUPKYIIS U
(14 u) JTMHENKH.
/ bubnmoreka LOK https://m.edsoo.ru/7f415e2e N3mepATH JIMHENHBIE U YTJIOBBIE BETMYMHBI TEOMETPUYECKUX U
MPAKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJa3» pa3Mepbl pPEaITbHBIX OOBEKTOB,
NPOBOJIUTH IPyOYIO OLIEHKY UX PA3MEPOB.
Pemartp 3amaun Ha BBIYUCIICHHE JUTMH OTPE3KOB M BEIWYHH
YTJIOB.
Pematsp 3a1aun Ha B3aMMHOE PACIIONIOKEHHE TEOMETPUIECKUX
duryp.
IIpoBoauTh KiIaccU(UKALHUIO YIIIOB, BBIYHCIATD JUHEHHbIE U
YIJIOBbI€ BEJIUYMHBI, MPOBOAUTH HECJ0KHbIe HEO0OXOAUMBIE
JI0Ka3aTeIbHbIE PacCyKICHHUS.
3HaKOMUTHCS C HCTOPHEY Pa3BUTHA reOMeTPUH.
TpeyrojbHUKH [loHsTHE O paBHBIX TPEYroJbHHKAX ¥  IepBUYHBIC | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJHHUKOB HAa TOTOBBIX
(22 v) MPEJICTaBICHNUS] O PaBHBIX (KOHTPYSHTHBIX) ¢urypax. Tpu |depTexax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTHU C

IIPU3HAKA PABEHCTBA TPEYTOJbHUKOB.
IIpu3Haku  paBeHCTBA  MPSAMOYIOJIBHBIX — TPEYTOJBbHUKOB.
CBOICTBO MeIMaHbI MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOGeipeHHBIE U PABHOCTOPOHHUE TPeyTronbHUKH. [Ipu3Haku
U CBOICTBA paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYTOJbHUKA JIEKHUT OOJBIIUI
yroi.

BHU3yaJIbHOW OMOPOH.

BeiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opmyIMpOBaTH OIIpEAEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEyroJIbHUKA; CEPEAMHHOIO MEpHEHAMKYJsIpa
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[Ipocreiiline HepaBeHCTBa B TeoMeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanotl.
[TpsSIMOYTOJIBHBIH TPEYyTOIbHUK C yriaoM B 30°.

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHU.

/ bubmmoreka I{OK https://m.edsoo.ru/7f415e2e

OTpe3Ka; TepuMeTpa TPEyroJibHUKAa TpPU HEOOXOIUMOCTH C
OIIOPOI HA AIITOPUTM ITPABHIIA.

@opMyJIMPOBATh CBOWCTBA M TPU3HAKK PABHOOEAPEHHOTO
TPEYroJIbHUKA.

CTpouThb 4epTeXu, pemaTh 3a1a4M C TOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IpumeHsaTH MIPU3HAKU paBeHCTBa NPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 3ajadyax (C HCIOIb30BAaHHUEM CMBICIOBOM
OTIOPBI: HABOJAIINE BOMPOCHI W/WIIM aITOPUTMA YUYEOHBIX
JIEHCTBHI).

Hcnonb3oBath 1UQPPOBBIE pECypchl I HMCCIeI0BAHUS
CBOICTB U3y4yaeMbIX QUryp.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.

IMapanieabHbIe
npsimMble, CcyMMa
yIJIOB

ITapayienpHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue,
COOTBETCTBEHHBIE M OJJHOCTOPOHHME YIJIbl (0Opa30oBaHHBIE IPU
NEPECEUCHUH MapaJIJIeIIbHBIX MPSIMBIX CEKYIEH).

®opmyJIMpOBaTh NMOHATHE  IApaLICIbHBIX
HAXOAUTh IIPAKTUYECKHUE IPUMEPBI.
M3yuyaTh cBOiicTBa yrioB, 0Opa30BaHHBIX MPU TEPECEUYCHUU

IIPpsAMBIX,

TPeYroJbHUKA [TpusHak  nDapauIeIbHOCTH  NPSAMBIX  4YE€pe3  PABEHCTBO | MapaJUIEIbHBIX MPSAMBIX CEKYIEN
(14 v) pacCTOSTHUI OT TOYEK OJHOM IIPSAMOM 10 BTOPOM IPSIMOM. IIpoBoauTe pokazarenbcrBa. POpMyaIHMPOBaThH TeOpeMy
CyMMa yIJIoB TpeyroJbHUKa U MHOTOYTOJIBHUKA. NapajuleIbHOCTH  JIBYX HOPSIMBIX C  [OMOIIBIO  YTJIOB,
Breuinue yribl TpeyrojibHUKa 00pa30BaHHBIX MpPH TEPECEYCHUU OTUX NPSMBIX TpeTben
IPSAMOM.
/ buonunoteka LIOK https://m.edsoo.ru/7f415e2e BbryuciasaTs cyMMy YITIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
HaxonuTh uyucinoBble W OyKBEHHBbIE 3HAYEHHUS YIJIOB B
reOMETPUUECKUX 3aa4ax C UCIIOJIb30BAHUEM TEOPEM O CyMMe
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OxkpyxHOCTH OKpyKHOCTb, XOpZbI U TUAMETPBI, UX cBoMcTBa. KacaTenpHas k| @opMyJIMpPOBaTh  ONpeAeseHusl:  OKPYXHOCTH,  XOpJBI,
U KpYT. OKpyXHOCTH. OKpY’>KHOCTb, BIIMCaHHas B yroia. [lomamue o|nuaMeTrpa W KacaTelbHOM K OKpyXkHocTH. M3yuaTh wux
I'eomerpuueckue |I'MT, npumenenue 6 3aoauax. buccekmpuca u cepeOuHHblll | CBOWCTBA, TPU3HAKH, CTPOUTH YEPTEKU.
NOCTPOEHHUS NEePReHOUKYIAP KaK 2e0MempuiecKue Mecma mouex. HccnenoBathb, B TOM 4nciie HCMOJIb3YSl HH(PPOBbIE PeCypChl:
(14 v) OKpy’KHOCTb, ONHCAaHHAs OKOJIO TPEYrojbHHKA. BrrcaHHas B |OKpY>KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPY>KHOCTH,
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TPEYTOJILHUK OKPYIKHOCTb.
Ilpocmetiwue 3a0auu na nocmpoetue.

/ bubmmoreka LIOK https://m.edsoo.ru/7f415e2e

BIIMCAHHOMW B YTOJI; PABEHCTBO OTPE3KOB KacaTeJIbHBIX
Hcnonvzoeamv memoo ['MT onn doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CepeOUHHbIX
NepneHOUKyIApO8 K CMOPOHAM MPeY2OlbHUKA ¢ NOMOWbIO
I'MT.

OBinageBartb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPY>KHOCTEH  TpEyrojbHUKA, HaXOAMTh IEHTPbl 3THUX
OKpY’KHOCTEH C OIIOPOH HA aITOPUTM IIPABUIIA.

PemiaTe OCHOBHBIE 3aJa4M HA MOCTPOEHME: yIia, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 IMEpHEeHAMKYJspa JaHHOIO OTpPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYK  TOYKy W
MEPIEeHIUKYISIPHON TaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yriia; TPEYroJIbHUKOB 10 pPa3IU4YHBIM d3JEMEHTaM Ipu
HEO0OXOJMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTUS FTEOMETPUH.

IToBTOpEHme,
00001I€eHnE
3HAHMI

(49)

[ToBTOpenue u 000OIIEHHE OCHOBHBIX IMOHATHH W METOAOB
Kypca 7 Knacca.

Pemars 3agaum Ha IIOBTOPCHHUEC, HIUIFOCTPHUPYIOMIUC CBIA3U
MCKAY pa3JIMYHBIMHA YaCTAMHA KYypcCa.

8 kiacc (He meHee 68 u)

Ha3zpanue
pa3neina (TemMbl)

OcHoBHOE OcHoBHbBIE BU/bI AeATEJbHOCTH 00y4aI0HXCS
Kypca (4uciao
coaep:xxanue/LIOP
4acO0B)
Yeroipéxyroasnuk | [lapamienorpamm, ero npusHaku u cBoiictBa. YactHele ciydan | U300pakaTh H HAXOAUTh HA YePTEXkKaX YETHIPEXYTOIbHUKH

H

napajuiesiorpaMMoB  (NIPSIMOYTOJIbHUK, poMO, KBajpar),

nux

Pa3HbIX BUAOB U UX 3JICMCHTEI.
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(12 9)

npu3Haku U cBoiictBa. Tpanenus. PaBHoOOKast 1 mpsiMOyrosibHast
TpaneLuu.
Yoeoenue meouanwi. ILlenmpanvnas cummempust

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

®opMyIMPOBATH onpe/ieJIeHuUs: napajuiesniorpaMmma,
NpsIMOYTOJIbHHUKA, poMOa, KBajpaTa, Tparneluuu, paBHOOOKOH
Tpaneuuu, IpsMOyTrOJbHOMN TPAIlCLUH.

Hcnonb3oBaTh mNpHM  pelieHHMH NPOCTeHuX  3aaav
MPU3HAKW W CBOMCTBA: MapasuieJorpaMma, MpsiMOyrojibHUKA,
pomOa, KBagpara, Tpamneuud, paBHOOOKOW Tpamenuw,
IIPSAMOYTOJIBHOW TpaleLuu.

IIpuMeHATH MeTOX YJIBOCHUS MEIAUaHbl TPEYroJibHUKA C
OTOpPOY Ha alITOPUTM IpaBUIIA.

Hcnonb3oBath 1udpoBbie pecypchl ISl HCCIEIOBaHUS
CBOICTB M3y4aeMbIX QUTYD.

3HAKOMUTBHCS C UCTOPUEH Pa3BUTHA FeOMETPHUH.

Teopema PaJieca
U TeopeMa o
NPONOPLUOHAIIBH
bIX OTpe3KaXx,
no00HbIE
TPeYroJabHUKH
(15 v)

Teopema ®aneca u meopema o nponoOPYUOHAILHLIX OMPEZKAX.
Cpenssist TuHUS TpeyroyibHUKa. Tpanenus, €€ cpeaHsist JUHUS.
Ilponopyuonanvuvie  ompesku, nNOCMpoeHue  4emeeépmozo
NPONOPYUOHATLHO20 OMpe3Ka.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHble  mpeyzonvHUKU. Tpu  npusnaka
mpey20nbHukos. IIpakTnueckoe npuMeHEeHue.

nooodbus

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

IIpoBoaMTH MOCTPOEHHS C IIOMOLIBIO UUPKYJISI U JINHEWKH C
ucronb3oBaHue  teopeMmbl  dajmeca U TEOpEMBI O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
IIPONOPLUMOHAIBHBIA OTPE30K C OINOpPOM HAa 3PUTEIBHYIO
HarJIsJHOCTb.

HaxoanTh 10100HbIE TPEYTOJIBHUKH Ha TOTOBBIX YepTEXkKax €
YKa3aHMEM COOTBETCTBYIOLIMX MPU3HAKOB IMON00US TIpU
HEOOXOAMMOCTH C BU3YyaJIbHOM OMOPOH.

Pemats 3agaum Ha noJ0O0HBIE TPEYTOJBHUKH C MOMOIIBIO
CaMOCTOSITENIBHOTO ITOCTPOCHHSI YEPTEKEW M HAXOKIACHUS
MONOOHBIX  TPEYroJIbHUKOB  IpPU  HEOOXOOUMOCTH  C
HaIPaBIIIOMIEH TOMOIIBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIb30BAaHUEM IIPU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3a7ady C OMOpod Ha
aJITOPUTM Y4eOHBIX AEHCTBUI.

IIpumeHsiT  TOJIy4EHHBIE  3HAHMS  [PU  PEIICHUHU
reOMETPHUYECKUX U MPAKTUUYECKUX 3a/1a4 ITPH HE0OXO0AUMOCTH
C HAIIPABJIAIOLIEN TOMOLIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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IInomane.
Haxo:xnenue
mJIonmaxe
TPEyroJibHUKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILnomanu
nmoA00HbIX Gpuryp
(14 v)

[Tonsitrie 06 00IIEH TEeOpPUU TUTOIIAIH.

@opmynbl AN TUIOMIATU TPEYTOJbHUKA, IMapajuieiorpaMmma.
Omuowenue niowadeii. mpey2oibHUKO8 C 0OWUM OCHOBAHUEM
unu odowetl 6blCOMOoI.

Buviuucnenue nnowaoeti croocuvix gueyp uepes pazbuenue Ha
yacmu u docmpoetue.

[Tnomanu ¢puryp Ha KiaeT4aTor Oymare.

[Tnomaau nogo6HbIX Guryp. Beraucnenue miomazaei. 3anadn ¢
NPaKTUYECKUM COJIepXKaHueM. Peuwtenue 3a0au ¢ nomMouwbio
Memooa 8CnoMo2amenbHoU NI0Waou.

/ bubanoreka I{OK https://m.edsoo.ru/7f417e18

OBjajeBaTh NMEPBUYHBIMH MPeACTABJIEHUSIMH 00 oOmmen

Teopur Tuom@aau (Mepel), (hOPMYJIHUPOBATH CBOICTBA
TUTONIA/IN, BBISICHSITh UX HATJISIIHBIN CMBICIL.

[MpumensaTp  ¢opMyabl  IUIOMIATM  HapajLIeIorpaMMa,
TPEYroJbHUKA, Tpameud C OMNOpPOd Ha CIPABOYHYIO
nHpopManuro.

I[IpumeHsSTH (hopMyTBI IO IN BBIITYKJIOTO

YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHaau M yroyl MEXJIy HUMHU C
OTIOpOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoautp miomanu ¢uryp, n3o0paxEHHBIX Ha KIETYATOM
OyMmare, HCIOJIL30BATh Pa30MEHNE HAa YaCTU U IOCTPOCHHE.
Pa3boupatbs npumMepsbl UCTIOJIB30BAHUS BCIIOMOTATEIbHOM
TJTOIIAAM JJISI PEIICHUS] TEOMETPUYECKHUX 3aa4.

Haxoauths 1utomamu monoOHbIX ¢(uryp ¢ omopod Ha
CIIPaBOYHYIO HHPOPMAIIHIO.

BoruncasTh ionaay pa3inuyHbIX MHOTOYTOJIBHBIX QUTYD.
Pemars 3a1a4u Ha 110184k C MPAKTUYECKUM COJEPKAHUEM
IIOCIIE COBMECTHOT'O aHAIHU3a.

Teopema
Iudgaropa n
HaYyaja
TPUTOHOMETPUH
(10 v)

Teopema Ilucaropa, e€ noka3zaTenbCTBO M HPHUMEHEHHE.
O6parnas Teopema [udaropa.

OnpeneneHue TPUTOHOMETPUYECKUX (YHKIUI ocTporo yria,
TPUTOHOMETPHUYECKHE  COOTHOWIEHHWSI B  MPSIMOYTOJIHHOM
TpeyroyibHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
CooTHOIEHNsT ~ MEXKAY CTOPOHAMH B  TIPSMOYTOJIBHBIX
TpeyroJibHuKax ¢ yriamu B 45° u 45°; 30° u 60°.

/ bubaunoreka I{OK https://m.edsoo.ru/7f417e18

®opmynupoBath Teopemy Iludaropa, menoab3zoBaTh €€ B
MIPAKTUYECKUX BBIYUCIICHUSX.

Brnanets MoHATUSAMH TPUTOHOMETPUYECKUX (PYHKIUI OCTPOro
yIiia, IPOBEePATh UX KOPPEKTHOCTD.

BbIBOANTH  TPUTOHOMETPHUYECKHWE  COOTHOUICHHS B
NPSIMOYTOJIBHOM TPEYTOJBHUKE C OINMOpPOH Ha CIPABOYHYIO
UH(OPMALIHUIO.

HccaenoBarh  COOTHOIIGHUS ~ MEXAYy  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBJISIOLIEH TOMOIIBIO.

Hcnoab3oBath  GOpMyNIbl  NpPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKAECTBO JJIs1 HAXOXKICHUS
COOTHOILLIEHUN MEXIy TPUTOHOMETPUYECKUMH (QYHKLIUIMU
pa3IMYHBIX OCTPBIX YIVIOB C OMNOpPOW Ha CIPaBOYHYIO

OCHOBHOC
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UH(pOPMALIHIO.

IIpuMeHATH NOJy4CHHBIC 3HAHUS U YMEHHs IPU PEUICHUU
NPaKTUYECKUX 3a7ady (MpH HEOOXOJMMOCTH C OINOpOi Ha
QJITOPUTM IMPABUJIA).

3HAKOMUTBCS C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrael B BrnucanHble U LIEHTpaIbHbIE YIUIBI, YTOJI MEXKIY KacareiabHOU U | POpMYJIMPOBAThL OCHOBHBIC OIIPENCIICHUs, CBS3aHHBIE C

OKPY’KHOCTH. XOPAOH. yriaMu B Kpyre (BIUCAHHBIM yroJl, LeHTPaJIbHbINA yIro).

Bnucannble YTJIBI MEKITY XOpIaMH 1 CeKyIIMMMU. HaxoauTth BrnMcaHHbIE YIJIbl, ONUPAIOIIKMECS HA OJHY AYTY,

U ONHCAHHBIE BmﬁcaHHHe 1 OITUCAHHDBIC YCTRIPCXYTOJIBHIKH, UX IMPUSHAKH W | g iqyeagTh yriibl ¢ HOMOIIBIO TEOPEMBI O BIMCAHHBIX yIJax,

YeThIpPexXyroJbHUK CBOHCTBA.  IIpUMEHCHMC  STMX  CBOWCTB  NIpW  PCHICHMH TEOPEMBbl O BIIMCAHHOM YETBHIPEXYTOJIbBHUKE, TEOPEMBI O
FEOMETPUYECKUX 3a1ad. .

H. B3auMHOE paCIONOKEHHe JByX OKpyxHocreil. Kacanne | 1CHTPAIRHOM YLIC IIpH HEO0XOMUMOCTH C  BHSyalbHOH

KacareiabHbie OKPYKHOCTEIL. OIIOPOM.

K OKPY’KHOCTH. HccaenoBath, B TOM YHCIIE C TOMOLIbIO HU(PPOBBIX PECYPCOB,

Kacanmue /bubmuoteka L{OK https://m.edsoo.ru/7f417e18 BIIMCAHHBIC U OMMCAHHBIC YETHIPEXYTOJIbHUKN, BHIBOJAUTH UX

OKpY:KHOCTeH CBOMCTBA ¥ IPU3HAKH [10CJIE COBMECTHOI'O AHAJIA3A.

(13 ) Hcnoab3oBaTh 3TH CBOWCTBA M INPU3HAKA IIPU PELICHUHU

3am1ad.

IToBTOpEHME, [ToBTOpEHHE OCHOBHBIX IMOHATHH M MeTOJ0B KypcoB 7/ u 8 |Pemars 3amaum Ha NMOBTOPEHHUE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIacCcOB, 0000IIeHNE 3HAaHUH. MEX]ly pa3IM4HbIMH YacTsIMH Kypca.

3HAHUH

(4 )

9 knacc (He MeHee 68 u)

HazBaunue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOE
conep:xanue/LHOP

OcHOBHbIE BUbI 1€ATEJIbHOCTH 00y4al0NUXCH
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Tpuronomerpusi. | OnpeneneHue TPUTOHOMETpUYECKUX (GYHKUIUH yrioB oT 0° go| @opMyadpoBaTh  ONpeAeIeHHs]  TPUTOHOMETPHYCCKHX
TeopeMbl 180°. KocuHyc ¥ CHHYC OpSAMOro M Tymoro yria. Teopema|(yHKIUH TYIbIX W HPSIMBIX YIJOB C BH3YaJbHOW OIOPOM.
KOCHHYCOB M KocuHycoB. (OOo0ménHasi) Teopema cUHYcOB (¢ paaunycoM | PopMynupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OTHMCAHHOUN OKPYKHOCTH). Haxok/IeH!e UTMH CTOPOH M BEJUYHH | paJHYCOM OIMCAHHON OKPYKHOCTH).
Pemenne YIJIOB TPEYTOJIbHUKOB. Pemiath TpPEyroibHUKH C OMOPOH HAa AITOPUTM YYEOHBIX
TPeyrojbHNUKOB ®opmysa IIOMAAN TPEYTOJbHUKA YEpE3 ABE CTOPOHBI U YroJj | IeHCTBUM.
(16 u) Mexay HuMu. Qopmyra miIomaay 4eTblpEXyrojibHUKa uepe3 ero | Pemate  mpakTuyeckue  3aJayM, CcBoOAsiIMecs K
JMArOHAJIA U yToJl MEXy HUMH. HAXOK/IEHUIO PA3TUYHBIX )JIEMEHTOB TPEYTroJbHUKA.
[TpakTHyeckoe mpuMeHEeHNE TOKa3aHHBIX TEOPEM.
IIpeo6pa3oBanue |[lonamue o  npeobpazosanuu  nOOOOUs. OcBauBarth NOHSITHE npeoOpa3oBaHus no100us.
o100Hsl. CoomeemcmaenHvle d1emenmsbl HOOOOHBIX uzyp. HccnenoBaTh OTHONICHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp TIpH
Metpuueckue Teopema o npouzeedenuu ompe3kos xopo, meopema o |npeodpazoBaHuu nogoous. Haxoaurs mpuMeps! noxodus B
COOTHOIIIEHUS B npou3ee0eHuU Ompe3Ko8 CeKyWux, meopema o Keadpame |OKPYKaIOIEH NeHCTBUTEIBHOCTH.
OKPYKHOCTH kacamenvrot. IIpumenenue 6 pewenuu ceomempuyeckux 3aday | Boigooums mempuueckue coommnouienus mexcoy ompeskamu
(10 ) XOpO, CEeKYUWUX U KACamenbHulX ¢ UCHOIb308AHUEM BNUCAHHBIX
/bubnuotexa L{OK https://m.edsoo.ru/7f41al2c. V2lo8 U N0OOOHBIX MPEY20NbHUKOS.
Pewams ceomempuueckue 3adauu u 3a0ayu U3 peaibHOl
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopsbI Omnpenenenne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpHl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 v) YMHOKEHHUE BEKTOpA HA YUCIIO. HCCIICI0BATD reOMEeTPUYECKUI (nmepemerenue) "

®u3N4eCcKuil U FT€OMETPUYECKUI CMBICT BEKTOPOB.
Pa3noxenue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkansipHOE NPOMU3BEJECHHE BEKTOPOB, €0 MPUMEHEHUE IJis
HAaXOK/JE€HUs [UIMH U YIJIOB.

Pemenne 3a1a4 ¢ IOMOIIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pEeLICHUs 3a7a4 KUHEMAaTUKUA U
MEXaHUKH.

| bubmmoreka LJOK https://m.edsoo.ru/7f41al2c

¢usznueckuil (cuia) CMBICIBI
BOITPOCHBIN IJIaH.

3HaTh omnpeaeNeHMsl CyMMBl U PAa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha 4HCIIO, HCCJIEI0BATh
reOMETPHUECKUI U U3NUECKUN CMBICIIBI TUX OMEPAIHiA.
Pemiate reomerpuyeckue 3aJayd  C  HUCIOJb30BaHUEM
BEKTOPOB.

PacknaapiBaTh BEKTOP M0 IBYM HEKOJJTMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKalsSIpHOE  NPOM3BEACHUE  BEKTOPOB,
BBIBOJAUTH €0 OCHOBHBIE CBOICTBA.

BbruncasaTs cymMMmy, pa3HOCTb U CKAJSIPHOE IMPOU3BEACHUE

BEKTOPOB C OIIOPOM Ha

/8
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BCKTOPOB B KOOpJAUHATAaXxX.
le/IMeHSITI) CKaJLIPpHOC IPOU3BEACHHUE I HaXOXICHUA
JUIMH 1 YTJIOB.

JdexapToBbl JlexapToBbI KOOPIMHATHI TOUEK Ha IUIOCKOCTH. OcBauBaTh NOHAATHE IIPSIMOYTOJIBHON CUCTEMBI KOOPAMHAT,
KOOPAMHATBI  Ha| Vpasnenue npsamoti. YrioBoil ko3(h(UIMEHT, TaHreHC yria |JeKapTOBbIX KOOPAUHAT TOUKH.
IJOCKOCTH HaKJIOHA, NapaJlICJIbHbIC U NEPICHANKYIIPHBIC IPAMBIC. HccraenoBaTtn YpaBHCHUEC npﬂMoﬁ U OKPYKHOCTH C onopoﬁ Ha
(9 u) VpaBHeHHE OKDYKHOCTH. HaxoXJeHHEe KOOPIMHAT TOYEK|BONMPOCHBIH IIaH.
TNEPECEYCHUS OKPYKHOCTH U IIPSMOH. HaxonuTts LeHTp U paguyc OKpY>KHOCTH 110 €€ YPaBHEHHIO.
MeToz1 KOOp/IMHAT NPY PELIEHAH IEOMETPHYECKHX 3a/1a4. PemiaTh 321244 Ha HAXOXK/JIEHHE TOUEK MIEPECEUEHUS IPSAMBIX
Hcnonp30BaHne MeTOAa KOOPAMHAT B IPAKTUYECKUX 3aJa4ax 1 OKPYIKHOCTEHH C TOMOIIIBIO METOIA KOOP/IMHAT.
Hcnoab30BaTh CBOMCTBa yriioBoro koddduimenta mpsmon
/ bubaunoreka ITOK https://m.edsoo.ru/7f41al2c TIpr pCILCHII  3a/lad, JULAL - OLUPCACICHHIA - PACHOIOACHHA
IPSIMOH.
IIpuMeHATh KOOPJIMHATHI IPU PELICHUH T'€OMETPUUYECKUX U
MPAKTUYECKUX 3a/Jay, JUIsl TOCTPOEHUS MaTeMaTHUYECKUX
MoJieJIel pealibHbIX 3a7a4 («METOl KOOPAUHATY).
ITosnb3oBaThest 11 NOCTPOEHHUA M HCCIENOBAaHUM
1M (POBBIMU pecypcami.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS TEOMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX 3JIEMEHTOB. | DopMyJIHpPOBATH ornpezeneHne IPaBUIBHBIX
MHOIOYIroJbHUKH. (Yucio m W JUIMHAa OKPYXKHOCTU. JlIMHAa Jyru OKpPYHOCTH.|MHOTOYTOJHbHUKOB, HAXOAUTH MX JJIE€MEHTHI.
Anuna Pannannas mepa yria. ITosb30BaTHCS NOHIATHEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM C

OKPY’KHOCTH U
IVIOIAb Kpyra.
Boruuciienue
niomaaei

(84)

[Inomane kpyra W €ro SJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomianeit Gpuryp, BKIIOUYAIONUX AIEMEHTHI KpyTa.

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

MIOMOUIBIO IPAaBWJIBHBIX MHOTIOYTOJIBHUKOB, OINPedeJsiTh
YUCIIO 7T, JUIMHY IyTH U paJMaHHYIO MEpy yIJia o oopasily.
IIpoBoauTh mepexox OT paIMaHHOW MEPHI yIJla K TpagyCHOU
¥ Ha000pOT MO BU3YaJIbHOU OIope.

OnpepensiTh mIoOmMaas Kpyra.

BoiBoauTh hopmyiibl (B rpaycHON U paluaHHOW Mepe) IS
JUIMH AYT, IUIOMAJEH CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIN IUIaH.

Boruncasars miomanu (GUryp, BKIIOYAIOHNIMX 3JIEMEHTHI
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OKPY>KHOCTH (KpyTa) C OIIOpOil Ha CIPaBOYHYIO HH(POPMAIIHIO.
Haxoauts 1romany B 3a1a4ax peajabHON )KU3HU.

Tlonsimue o 0udiceHuu nIOCKOCMIU.

JBUKeHUs1 Pa3oupath  mpuMephl,  WUIIOCTPUPYIOIIUWE  MOHATHUS
ILUIOCKOCTH Iapannenvnviii nepenoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 1) cuMMempuu. @opMyJIMPOBATh ONPEICIICHUS MapaUICILHOTO IEePeHOCa,
Ipocmetiuue npumeneHus 6 peuieHul 3a0ad. MOBOPOTa W OCEBOM CHMMETPHHM C BH3YalbHOW OIOPOA.
HaxoauTh HETIOABMXHBIE TOYKH 110 00pasiry.
/ bubmmoreka I1OK https://m.edsoo.ru/7f41al2c Haxoauth 1IEHTPHI U OCU CUMMETPUH MPOCTEUINUX HUTYD 10
oOpa3iy.
Ilpumenamp napanienvhvili. NEPEHOC U CUMMEMPUIO npu
peueHuly 2eomempuiecKux 3a0a4 (pazoupams npumepol).
Hcnonvzosams 01151 nocmpoenus u uccied08aHull yugposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB /—9 |OmepupoBaTh MOHSATHAMHU: QUrypa, TOUYKA, IpsMasi, yrol,
00001IeHHE, KJ1acCOB, 0000IICHUE ¥ CHCTEMATU3aIHsI 3HAHUH. MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
cucrematuzamusi | [Ipocreiimue reomerpudeckne (GUTYPBI W WX CBOWCTBA. | TPEYTOJIBHUKH, NPSIMOYTOJBHBIA TPEYTrOJBHHUK, MEINaHa,
SHAHMITZ H3mepeHne reoMeTpuIecKiuX BeTHIHH. OMCCeKTprca W BBICOTA TPEYTOJbHHUKA, MHapalIelIorpaMM,
(7 ) TpeyronbHUKH. poMO, MPSMOYTONBHUK, KBaJpaT, Tpamelus; OKPy>KHOCTb,

[TapanienpHble U EpHIEHAUKYJIISPHBIE IPSMBIE.
OxpyXHOCTBb U Kpyr. I'eomeTpuueckue MOCTpOEHUs. YTIbl B

OKpYXHOCTU. BrnncanHple W  ONHCAHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKPY’KHOCTB.

YeThIpEXYyTroJIbHUKH. Bnucannsie " ONHUCAHHbBIC
YETBIPEXYTOJIbHUKHU.

Teopema [Tudaropa u Havasia TpuroHoMeTpuu. Permenue o0mmx
TPEYTrOJIbHUKOB.

[IpaBuIBHBIE MHOTOYTOJIbHUKHU.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomane. Beraucnenue miomaaei. [Tnomaau nogqo0HeIx Guryp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.

KacaTelbHasl; paBEHCTBO U Nojo0ue (uryp, TpeyrojbHUKOB;
NapajuIeIbHOCTh M MEPIEHIUKYISIPHOCTh TPAMBIX, YTOJl
MCXKAY HOpsAMBIMH, CUMMCTPHA OTHOCHUTCIBHO TOYKH H
IPSIMOM; JIJMHA, PAcCTOSHUE, BEIMYMHA yrja, IUIOMAlb,
epUMETP.

HUcnonv3oBate  (Qopmynabl: nepumerpa U IUIOIIALU
MHOT'OYT'OJIbHUKOB, UIMHBI OKPY>KHOCTH M IUIOLIAJU Kpyra,
00BEMa MPSMOYTOJIBHOTO MapajlIesIenuIes1a.

OnepupoBarb NOHATHAMM: [PSAMOYIOJbHas CUCTEMA
KOOpJMHAT, BEKTOp; MCHOJAb30BATh OTH MOHIATHUS A
IIPEJICTaBICHNs] JAaHHBIX U PEIICHUs 3ajad, B TOM YHCIE U3
JIpYTUX y4eOHBIX PEAMETOB.

Pematn 3aJa4Y1 Ha TIIOBTOPCHHUE OCHOBHBLIX HOH?ITI/II71,
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BekTopsl Ha IIJIOCKOCTH.

WJUTIOCTPALIMIO CBSA3EH MEXy pa3IMUHBIMU YacTsIMHU Kypca.
BriOupaTs MeTox [J1s pelieHus 3a/1a4u.
PernaTtn 3aga4u U3 IOBCETHEBHON YKU3HU.

TEMATHYECKOE IJIAHUPOBAHME YUEBHOTO KYPCA «BEPOSITHOCTH U CTATUCTHKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 4)

Ha3zpanue
pa3aena (TemMbl)
(umncJyi0 yacon)

OcHoBHOE coiep:KaHue
/IMOP

XapakTepucTHKA 1eATeJIbLHOCTH 00y4a0IIUXCs

IIpeacraBiienue
AAHHBIX
(7 )

[IpencraBnenne pgaHHBIX B Tabnumax. [IpakTudeckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. l3BrnedyeHue u
WHTEpIpeTanusi TaOJUYHBIX JaHHbIX. [IpakTudeckas paboTa
«Tabnuus».

I'padmyeckoe mpencraBieHUE JTAaHHBIX B BHUJEC KPYTOBBIX,
CTOJIOUKOBBIX (CTONOUATHIX) quarpamm. UTeHue u mocTpoeHue
nuarpamm. [Ipumepsl teMorpaduaecKux Juarpamm.
[TpakTuueckas pabota «JluarpaMMsbiy.

/ bubaunoreka I{OK https://m.edsoo.ru/7f415fdc

OcBauBath Ha  0a30BOM  YpPOBHe  CHOCOOBI
NpPEACTaBICHUs CTATUCTUYECKHUX MJAHHBIX M YHCIOBBIX
MacCHBOB C TIOMOLIbIO TaOMUI] W JUarpaMMm c
UCIIOJIb30BAaHUEM  aKTYalbHbIX W  BaXHBIX JAHHBIX
(nemorpaduueckue JTaHHBbIE, IIPOU3BO/ICTBO
HPOMBIIIJIEHHON U CEeJIbCKOXO3HCTBEHHOM MPOIYKIUH,
0OLIECTBEHHbIE U IPUPO/IHBIC SIBICHNUSA).

M3yyars Metoabl paboTbl C  TaOJUYHBIMH U
Fpa(l)I/I‘-IeCKI/IMI/I OpEACTABICHUAMU JAaHHBIX C ITOMOIIBIO
HU(POBBIX PECYpPCOB B XOJ€ MPaKTHUECKUX paboT (c
HaIpPaBJISIONIEH TTOMOIIIBIO).
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OnucarejbHas Uucnossie Habopbl. CpenHee apudMeTndecKoe. OcBanBaTh Ha 0a30BOM YpPOBHE MOHSITHS. YHCIOBOMH
CTATHCTHKA Menaunana 9ucioBoro Habopa. Y CTOMYMBOCTh METUAHBI. HaOoOp, Mepa IEHTPAIIbHOW TEHACHIMHU (Mepa IIEHTpa), B
(8 u) [IpakTrueckas padorta «CpeaHue 3HAYCHUS. TOM YHUCJIE CpeHee apu(MeTHIeCKoe, MeIHaHa.
HauGonbiiee 1 HauMeHbIIIee 3HAYESHUST YHCIIOBOT0 Habopa. OnucpbIBaThL CTATUCTHYECKUE NaHHBIE C IOMOIIBIO
Pasmax. cpenHero apu(pMeTHdecKoro U MeauaHbl. Pemars 3a1aun
(c wWCcmosb30BaHUEM 3PUTEIBLHON HATJISAIHOCTH W/WIN
/ bubnmoteka L{OK https://m.edsoo.ru/7f415fdc BepOATBLHOM OTOPHI)
HM3y4yats CBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOILBIO
U(POBBIX PECYpCOB, B XOJE NPAKTHUYECKUX pPadot, (c
HaIpPaBJISAOLIEH TOMOIIBIO).
OcBauBaTh Ha 6230BOM YPOBHe NMOHATHS: HauOObIICE
Y HauMEHbIIIee 3HaYEHUS YUCIIOBOI'0 MacCHUBa, pa3Max.
PemaTe 3agaum Ha BHIOOp crioco0a ONMUCAHUS TAHHBIX B
COOTBETCTBUM C TPHPOJIOM JAHHBIX H  LEIIMHU
WCCJICJIOBAHMSI C HAIIPABIISIONICH TTOMOIIBIO.
Cayuaiinas Cnyuatinas uzmenuusocms (npumepul). Yacmoma 3nauenuil 6 | Oceausams NOHAMUA. YACMOMA 3HAYEHUL 6 MACCUBE
H3MEHYHBOCTh maccuge dannvix. I pynnuposka. I'ucmozpammol. OAHHbBIX, 2PYNNUPOBKA OAHHBIX, 2UCIOSPAMMA.
(6 1) Ipaxmuueckas paboma « CnyuaiiHas usmMeH4u80Cms ». Cmpoums cucmozpammol no 0opazyy

/ bubmmoreka LIOK https://m.edsoo.ru/7f415fdc

Ocsausams cpaguueckue npeocmasienuss pa3Hvlx U008
CYHAUHOU UBMEHYUBOCMU, 6 MOM YUCIE C NOMOWbIO
Yughposwvix pecypcos, 8 xooe NpaKmuieckou pabomai.

BBenenue B
Teopuio rpagos
(4 4)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0avu ¢ NOMOWbIO
epaga. Cmenensv (sanenmnocms) eepuiunvl. Hucio pébep u
cymmapuas cmeneHv gepuiur. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o céaznocmu epagha. O6x00 epagha (3iinepos
nyms). Ilpedcmasnenue 06 opueHmupo8anHvix epagax.

/ bBubaunoreka I{OK https://m.edsoo.ru/7f415fdc

Oceausamv nonamusa. cpag, eepwiuna epagha, pedopo
epagha, cmenens (8aneHMHOCMb 8EPULUHBL), YeNb U YUKIL.
Oceausamv nonamusa:. nymo 6 epage, 3u1epos nyms,
00x00 epacgha, opueHmuposarHulil epag.

Obcyyncoams peuwienue 3a0auu HA NOUCK CYMMbl
cmenenell eepuiun 2paga, Ha nouck oboxooa zcpaga, Ha
NnOucKk  nymeil 68  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasiawel NOMoubio.

Ocsausams cnocoovl npedcmasieHus 3a0ay U3 Kypcd
aneebpul, ceomempuu, meopuu 8epPoMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2pagpos (Kapmol, Ccxembl,
aneKmpuyeckue yenu, QYHKYUOHAIbHbIE COOMBEMCMEIUsL)
Ha npumepax.

BepositHOCTB M

Cryuaitinviti onvim u cayyaiinoe coovimue. Beposmnocmov u
yacmoma coovimus. Ponw manoseposmmuvix u npaxkmuuecku

Oceausamvb NOHAMUA. CNYYAUHBIU ONBLIM U CAYYAUHOE

4acToTa cobvimue, ManogeposmMHoe U NPAKMU4ecKu 00CmogepHoe
CIIydaiiHoro 00cmogepHbIX cOObIMUlL 8 npupode u 8 obuecmee. Monema u | coppimue.
coObITHS Ucpaibhds Kocnb 6 meopult 6epOAMHOCMeU. HMzyuamv  3nauumocmv Manoseposmuulx coobimull 6
IIpakmuyeckasn paboma « Yacmoma evinadenus opaay.
(4 9) npupode u obwecmee HA 6AJNCHLIX Npumepax (asapuu,
Hecuacmmbie cnyuau, 3awuma NepCcOHANbHOT
/bubanorexa LIOK https://m.edsoo.ru/7f415fdc ungpopmayuu, nepeoaia OanHvLx). 3
H3yuame ponv kiaccuueckux 6eposmHOCMHBIX MoOenel
(MoHema, uzpanbHas KOcmy) 8 meopuu 8epoSIMHOCMELL.
Habénwoame u uzyuame uacmomy cobwbimutl 8 NPOCMulx
9KCHNEePUMEHMAX, 8 MOM HUcie ¢ NOMOWbI0 YUupposwix
pecypcos, 8 xo0e npakmuieckol pabomsi.
O06o0menue, IIpencraBnenne  naHHbX.  OnucarenbHas — ctatucTvka. | IIOBTOpPATH U3ydeHHOE U BBICTPAMBATh CHCTEMY
KOHTPOJIb BeposiTHOCTB ci1y4aiiHOTO COOBITHS. 3HaHUM.
(54) Pemars 3aga4m Ha npeCTaBI€HNUE U ONIMCAHNE TAHHBIX C

IIOMOIIBI0 M3YYEHHBIX XAPAKTEPUCTHK C HAIPABIIIOLIEH
MOMOIIBIO.

Ob6cyxaarb npuMepbl CITy4alHbIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTHUECKU IOCTOBEPHBIX CITyYaiHBIX
COOBITHIA, UX POJU B IPUPOJE U )KU3HHU UeIOBEKa

8 ki1acc (He MmeHee 34 4)

Ha3Baunmue
pa3nena (TeMbl)

OcHoBHOe
coaep:xxanue/LIOP

XapakTepucTHKA JeITeJIbHOCTH 00yYAKOLINXCS
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(uncJ10 Yacom)

IloBTOpEHME
Kypca / Kjacca
(49)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CanyuaiiHas usmeH4uBOCTh. CpellHuE YnciI0BOro Habopa.
Crnydaiinbie coObITHs. BepositTHocTH 1 yacToThl. Kitaccnueckue
MOJIETN TEOPUU BEPOSATHOCTEN: MOHETA U UTPaAJIbHASL KOCTb.

IloBTOPATH H3y4EeHHOE U BBICTPAMBATh CHUCTEMY
3HAHUM.
Pemars, 3agaum (Mo BM3YyaJbHOHM omope) Ha

IOpEJCTaBICHUE W ONHCaHUE JAHHBIX
HN3YYCHHBIX XapaKTCPUCTHUK.

Pemars, 3agaum (Mo BM3YyaJbHOM omope) Ha
NPEJCTaBICHUE TPYIIUPOBAHHBIX JAaHHBIX M OINHCAaHUE
CIIy4aifHON U3MEHYHUBOCTH.

Pemate 3agaum (o BH3yaJbHOIl  omope) Ha
OTIpeJIeJICHUE YaCTOThI CIIyYalHBIX COOBITHI, 00CYKIeHUE
OPUMEPOB CIly4YalHBIX COOBITHI, MalOBEpOSTHBIX U
NPaKTUYECKHU JOCTOBEPHBIX CITyYalfHBIX COOBITHIH, HX POJIH
B IIPUPO/IC U JKU3HU YEJIOBEKA.

C IIOMONIBIO

OnucarejbHas Omxknonenus. Jucnepcus uucnogozo nabopa. Cmandapmmuoe | Oceaueamv NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATUCTHKA. OMKIOHEHUe YUCTI08020 Habopa. /uazpammbl pacceusanus. OMKIOHEHUe, UCNONb308AMb MU XAPAKMEPUCTIUKU O]s
PaccenBanue ONUCAHUS PACCEUBAHUSA OAHHDIX.
AaHHBIX / Bubmuoreka LIOK https://m.edsoo.ru/7f417fh2 Yuacmsosamy ¢ obcyscoenuu  2unomesst 06
(4 9) omcymcmeuu Uiy HAIUYUU  C8A3U N0 OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceugaHusi no UMEIOUWUMCS
OQHHBIM, 8 MOM YUCle C NOMOWbI0 KoMnblomepa (nocie
COBMECMHO20 aHaNU3a).
MHuoxecTBa MHuoxecTBO, MOAMHOXKECTBO. Onepanun Haj MHOXKeCTBaMH: | OcBamBaTh MOHSITUSI: MHOXECTBO, 3JIEMEHT MHOXECTBA,
(4 9) oObeAMHEHUEe,  mepecedeHue,  jponoinHeHue.  CBOWCTBA | MOAMHOXKECTBO.
onepanuit HaJ MHO>KE€CTBaMHU: MIEPEMECTUTENBHOE, | BBINOJIHATH onepanuu HaJ MHO€ECTBaMHU:
COUYETaTEIbHOE, PACIIPENCIIUTEIBLHOE, BKIIIOUCHHUS. 00beMHEHNE, IIepeceyeHue, JoIoNHeH e (110 00pasiy).
I'paduueckoe npeacTaBIeHUE MHOXKECTB. Hcnoab3oBatb CBOICTBA: MIEPEMECTUTEIILHOE,
/ budnunoreka LIOK https://m.edsoo.ru/7f417bh2 COUETATENbHOE, pAaCHpPEIEIINTENbHOE, BKIIOYEHHUS (C

HCIIOJIb30BaHNEM BU3YaJIbHOH OIOPHI).
Hcnoab3oBaTh rpaguueckoe MpeaAcTaBICHUE MHOMKECTB
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IIPU ONHCAaHUM PEAIbHBIX IPOLECCOB W SBICHUH, IIpU
PEILICHUH 3a]1a4 U3 JPYTUX YYeOHBIX MIPEIMETOB U KypCOB
(Cc UCTIOIb30BaHUEM BU3YaJIbHOM OMOPBI).

BepositHoCTH DJjieMeHTapHbIe COOBITHS. OcBauBatb Ha  0a30BOM  ypPOBHe  TIOHSITHA:
cnyqaﬁnoro CnyqaﬁHbIe COOBITHSA. 9JICMCHTApPHOC C06BITI/IC, cnyqal?moe COOBITHE KakK
co0bITHA bnaronpusTcTByomue 31eMeHTapHble COObITUS. BEpoATHOCTH | COBOKYMHOCTH  OJarompUsATCTBYIOIIMX  AJIEMEHTAPHBIX
(6 q) coObITHii. ONUBITEI C PAaBHOBO3MOKHBIMH  3JICMCHTAPHBIMHA CO6BITI/II71, PaBHOBO3MOJKHEIE JJIEMEHTAPHEIE COOBITUA.
cobbrrusimu. Ciry4aiinblii BEIOOD. PemaTts 3a1a4un Ha BBIYMCICHHE BEPOATHOCTEH COOBITHIA
[IpaxTiyeckas pabora «ONBITEL ¢ PaBHOBO3MOKHBIMH [0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiHOTrO
DIICMCHTAPHBIMH COOBITUAMHMD. OMbITa (C MCIOJIb30BAHUEM 3pUTEIBHONW HAarIsIHOCTH
W/WM BepOaIbHON OMOPHI).
/ Bubmmorexa L{OK https://m.edsoo.ru/7f417fb2 Pemare 3a1a4u Ha BBIYMCIICHUE BEPOATHOCTEN COOBITHI
B OIBITaX C PABHOBO3MOXHBIMH  3JIEMEHTAPHBIMHU
COOBITUSIMHM, B TOM 4YHCJIE C HNOMOILIBIO KOMIbIOTEpa (C
UCTIOIB30BAHUEM  3PHUTEIBHON  HATJSIAHOCTH — W/WIH
BEepOATBHOM OIOPHI).
IIpoBoauTh M HM3y4YaTh ONBITHI C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMHU COOBITUSAMH (C MCIIOJIb30BAHHEM MOHET,
UTPATBHBIX KOCTEH, IPYrux Mojieneil)
B XOJI¢ TMpaKTHYECKOW paboThl (C HCIOJIB30BaHUEM
BHU3yaJIbHOW OTIOPHI).
Beenenue B | [epeso. Ceoiicmea Oepega: eouncmeenHocmv nymu, | Oceaueamy nowamusa. Oepeso Kak zpagh 6Oe3 yukia,

TeopuIo rpagos
(4 )

Cyujecmeosanue BUcCAYell BepuiUnbl, C8:I3b MelCOy YUCIOM
eepuiuH u yuciom péoep. 1lpasuno ymHoiceHus.

sucauas eepuiuna (1ucm), 6emeb depesa, nymov 8 depese,
ouamemp Oepesa.

H3yuams ceolicmea Oepesa: cywecmeosanue eucsayel
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU  MeHCOY  08YMs
BEPULUHAMU, CEA3b MENHCOY YUCIOM GEPUUH U HUCTIOM
pébep.

Yuacmeoeams ¢ oocycoenuu pewienua 3adauu na nouck
U nepeyucieHue nymei 6 oOepege, OnpeoeleHue UYuUcid
sepuiun unu péoep 6 depege, 06x00 bUHAPHO20 depesa, 6
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MOM Yucie C npuUMeHRernuem npacuild YMHONCEHUA.

Cayyaiinbie
coObITUS
(84)

Ilpomusononosicnoe  cobvimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodcenuss geposmuocme. Ilpasuno
VMHOJMCEHUsT  8eposimHocmell.  YclosHas — 8eposmHoOCHb.
Heszasucumvle  cobvimusa.  [Ipeocmaenenue  ciyuaiHo2o
9KCnepumMeHma 6 gude oepesd.

bubnuoreka I{OK https://m.edsoo.ru/7f417fb2

Ocsaueamv noHAMUA. 63AUMHO NPOMUBONONONCHbLE
coovimus, onepayuu HA0 coovlmusimu, 00veOuHeHue u
nepeceuenue coovimui, ouazpamma dinepa (Direpa—
Beunna), coemecmuvie u Hecoemecmuule coovbimusL.
H3yuams meopemut 0 6eposmuocmu 00veOUHeHUs: 08yYX
cobvimutl (Ghopmynvl crodiceHUs 6eposIMHOCHIEl).
Yuacmeoseamo ¢ oocyrsncoenuu pewrenusa 3aoauu, 6 mom
yucie mekCmogule 3a0ayu Ha OnpeoeneHue 8eposmHocmell
00veOuHeHUss U nepeceyeHuss CcoOblmul ¢ NOMOWDBIO
Yucnoeol  npamou, ouazpamm  dinepa,  opmynsl
CTLOJHCEHUS BEPOSAMHOCIEN.

Ocesaueampo nOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 6ePOSMHOCHb, He3a8UCUMbIe
cobbImusL 0epeso CIyYatHo20 Onbimd.
H3yuams  ceoiicmea  (onpedeneHus)
cobvimuil.

Yuacmeoseamv 6 oécyyncoenuu pewenus 3adauu na
onpeoeneHue U UCNONb308AHUE HE3ABUCUMBIX COOLIMULL.
Yuacmeoseamv 6 oécyyncoenuu pewenus 3adauu Ha
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308aAHUEM Oepesa CYHALIHO20 ONbIMA.

He3asUCUMbLX

0O000menue,
KOHTPOJIb
(4 4)

[IpencraBnenne ganHbx. OnucarenpHas cTaTucTuka. ['padsl.
BepositHOCTB CIIy4aitHOTO COOBITHS. DJIEMEHTHI
KOMOHMHATOPHKH.

IloBTOpSAATH H3y4YEeHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemate 3aga4m Ha IpeCTaBIEHNE U ONIMUCAHUE TAHHBIX C
ITOMOLIBIO U3Y4YEHHBIX XapaKTEPUCTHUK (c
WCIIOJIb30BAHUEM BU3YaJILHOM OIOPHI).

Yuacmeosamv 6 obcyscoenuu pewenua 3agaum c
MPUMEHEHHEM TpadoB.

Pemare 3agaum  Ha  HAXOXJIEHUE  BEPOSITHOCTH
CIIy4aifHOTO COOBITHSI 1O BEPOSITHOCTSAM 3JIEMEHTapHBIX
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COOBITHI, B TOM YHUCIIE B ONBITaX C PaBHOBO3MO>KHBIMHU
9JIEMEHTAPHBIMH COOBITUSAMHU (C BU3YaJIbHON ONOPOHA).
Yuacmeoeamv 6 obcyrycoenuu pewenusn 3agaum Ha
HaXO0XXJCHHE BEpOATHOCTEH 00BEINHEHHS U TIePECeUCHHS
COOBITHH, B TOM YHUCII€ HE3aBUCUMBIX, C HCII0JIb30BAaHHEM
rpadUUecKux TPEACTAaBICHUH U JiepeBa CIy4aiHOTro
OIIbITA.

Yuacmeosamv 6 o6cyyncoenuu pewenua 3anaum Ha
nepevrcieHne KoMOuHaui (4ucia nepecTaHoBOK, YHCIIA
COYeTaHWil), Ha HAXOXKICHHUE BEPOSATHOCTEH COOBITHH C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyroybHuka [lackans.

9 kaacc (He meHee 34 4)

HazBanue
pasaesa (Tembl)
(4ucy10 4acoB)

OcHoBHOE
cogep:xxanue/LIOP

XapaKTepHCTmca JACATCJIBbHOCTH 06yqaloumxcn

IloBTOpEHME
Kypca 8 kiacca
(4 9)

Hpe)ICTaBJ'IeHI/Ie JaHHBIX. OnucarenabHas CTaTUCTHUKA.

Onepanuu Haa coObITHAMEI. He3aBUCUMOCTh COOBITHI.

/ bubamnoreka IJOK https://m.edsoo.ru/7f41a302

IloBTOpAATH M3y4eHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemates 3axa4m Ha NpeACTaBICHUE U ONMCAHUE TaHHBIX.
Pemars, 3agaum  Ha  HaxOXKJEHUE  BEPOATHOCTEHN
O00bETMHEHNsI U TepecedeHus COOBITHI, B TOM YHUCIIE
HE3aBUCHMBIX, C  HCIIOJIb30BaHMEM  TpaduyecKux
MIPEICTAaBICHUN U JEpeBa CIIy4aiiHOTO OIIbITA.

PemiaTh 3agaum Ha nepevrcieHne KOMOMHaUuWi (dncia
MEPECTaHOBOK, YHCJIa COYETaHWH), Ha HaXOXKICHHE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHMCJIC C UCIIOJIB30BAHUCM TPCYTOJIbHUKA ITackams

DJIeMeHTBbI KomOunatopunoe mnpaBuino ymHoxeHusi. IlepectranoBku. | OcBamBarh  Ha  0a30BOM  YPOBHe  NMOHSTHSA:
koMmOuHatopuku | PDaxropuan. CoueTaHuss U 4YUCIO COYETAHMH. Tpeyeonbhuk | KOMOMHATOPHOE MPAaBUIO YMHOXEHUS, YIOPSIOYEHHAs
(4 q9) Ilackans. IpakTrdeckas padora « BeluciaeHHe BEPOATHOCTEH | Tapa, Tpoiika 00bEKTOB, MEPECTaHOBKA, (DaKTOPHAI YUCIa,
C HCIOJBb30BAaHUEM KOMOMHATOPHBIX (DYHKIMI AIIEKTPOHHBIX | COYETAaHHUE, YACIIO COUYETaHWH, mpeyzonvruk Ilackans.
TaOIUID. Pemate mpocreiilume 3a1a4yd  Ha  [IEPEUYUCIICHUE
YIOPSIIOUYEHHBIX I1ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
| Bubmoteka ITOK https:/m.edsoo.ru/7f41a302 U COYCTAHMH OIEMEHTOB PasIAYHBIX MHOKECTB (IO
o0pa3ziy).
Pemate mpocreiiiuue 3aja4yd Ha IPUMEHEHUE YHCIA
coueTaHuii B ayiredpe (COKpameEHHOe YMHOXKCHHE, ONHOM
HeroToHa) (¢ HanpaBIAOLIEH TOMOILBIO).
Pematb, mnpumeHsisi KOMOMHATOpPHKY, 3aJaud Ha
BBIYKCIICHHE BEPOATHOCTEH, B TOM 4YHUCJIE C IIOMOILIBIO
JIEKTPOHHBIX TAaOJIUI] B XOZA€ MpakTHYeCKoW pabdoThl (¢
BU3YaJIbHOM OIOPOHA).
I'eomerpuueckasi | [ eomempuueckasn eepoamuocmo. Cnyuaiinsiii 6b100p mouku u3z | Oceaueamy nOHAMUE 20MEMPUYECKOL BEPOAMHOCTIU.
BEPOATHOCTD Queypvl Ha niocKocmu, U3 ompe3sKda, u3 0y2u OKPYICHOCMU. Yuacmeosamv 6 oocysncoenuu pewenus zadauu na
(4 9) HaxodcoeHue 8epossmHOCmell 8 ONblmax, npeocmasuMblx
/ Bubnmorexa [TOK https://m.edsoo.ru/7f41a302 KaK 6b100p MOYeK u3 MHO20Y20IbHUKA, Kpyed, OMpe3Ka uiu
Oy2U OKPYAHCHOCTIU, YUCTI08020 NPOMEIHCYMKA
HUcnbiTanus HcnsiTanue. Yenex u Heynada. Cepust HCIIbITaHUM 10 iepBoro | OcBauBaTh Ha 0230BOM YPOBHe MOHAITHS: UCIIBITAHNE,
bepnyiiu ycnexa. Hcnbitanust bepHynnu. BeposTHOCTH cOOBITHH B | 3iieMEHTapHOE COOBITHE B HCIIBITAHUHM (yCIIeX W Hey/aua),
(6 v) cepun ucnbiTanuit bepuymu. [Ipaktuueckas pabGota cepust MCHBITAHWM, HACTYIUICHHME IIEPBOrO  yclexa
«Hcneiranus beprymm». (Heynaum), cepus ucnblTaHui bepHym.
Pemate mpocreiimime 3aja4yd HA  HAXO0XIACHHUE

/ Bubaunoreka ITOK https://m.edsoo.ru/7f41a302

BEPOSTHOCTEN COOBITHI B CEpUU UCIBITAHUI /10 MEPBOTO
ycriexa, B TOM YHCle ¢ MPUMEHEHHEM (OPMYIbI CYMMBI
reOMETPHUECKON Mporpeccuu (¢ Omopoil Ha CIpaBOYHYIO
UH(pOPMAIIHIO).

Pemate mpocreiimue

3aJaumn Ha HaXO0XJICHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B CEpHUH
HCIBITAaHUN bepHyJIM, Ha HaXOXKICHUE BEPOATHOCTU
ONPEACIEHHOIO YHUCIA YCIEXOB B CEPUU HCIBITAHUN
bepnynu (c BU3yanbHON 0nOpoii).

H3yuath B X01e NpaKTH4eCKOil padoThl, B TOM YHCJIE C
IIOMOILBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOATHOCTH B
cepuu ucnbiTaHui beprynm

Cayuaiinas
BeJIHYMHA
(6 )

CnyqaﬁHaﬂ BCIMYMHA W PpacClpCaciICHUC BCpOHTHOCTeﬁ.
Marematudeckoe OXUAAHUE U JUCIICPCHA CJ'Iy‘IElfIHOfI
BCJIMYHHEI. HpI/IMepI)I MATCMAaTHYCCKOIro OXHUJIaHHUA KakK
TCOPECTUYCCKOI'O CPCAHCTO 3HAUYCHHNA BCIIMYHNHEI.

ITonsatue 0 3aK0HE OOJNBIINX YUCET. I/I3MepeHHe BCpOHTHOCTeI;'I
C IIOMOIIBIO YaCTOT. HpI/IMeHeHI/Ie 3aKOHA OOJBIINX YHCEN.

/ bubimoreka LIOK https://m.edsoo.ru/7f41a302

OcBoutb Ha 0a30BOM YpOBHe NOHATHA. CiIydaiHas
BEJIMYMHA, 3HAYCHUE CIly4alHOHN BEJINYMHBI,
pacrnpezeneHue BEpOsITHOCTEN.

HN3yuare u o00cyxkaaTb [puMepbl JUCKPETHBIX U
HENPEPBIBHBIX CIIy4allHbIX BEJIMYUH (POCT, BEC YEJIOBEKA,
YHMCJIEHHOCTb HACEJICHUS, IPYTHe€ N3MEHUYUBBIE BEJIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJAEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
ombITaMu (OpOCaHWe MOHETBHI, HIPaJbHOH KOCTH, CO
ClIy4aifHbIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTEMAaTUYECKOE OKUJAHUE CIIy4alHON BEJIMYMHBI Kak
TEOPETUUECKOE CPEIHEE 3HAUCHUE, JUCTIEPCHS CIIyYalHOU
BEJIMYMHBI KaK aHAJIOT AUCIEPCUH YMCIOBOTI0 Habopa.
Pemate 3a1auMm Ha BBIUMCICHHWE MAaTEMaTHYECKOTO
OKMIAaHMSA W  JUCIEPCUU JHUCKPETHOW  CIly4alHOU
BEJINYUHBI 110 3aIaHHOMY PacIpeleICHUI0, B TOM YHUCIE
3a/1a4, CBSI3aHHBIX CO CTPaxOBaHUEM M JIOTepesMHU (C
HaIpaBJISIONIEH TOMOIIIBIO).

3HAKOMHMTBCS C MAaT€MaTHYECKHUM OXHJIAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENesICHU, B TOM 4YHCIIE
pacrnpeneneHus C1y4aiHOW BeTMYMHBI «YHCIIO YCIIEXOBY B
cepuu ucnblTanuii beprysmm.

HN3yuarp yactoTy COOBITUS B IOBTOPSIOLIMXCS
CIIy4aifHbIX OMbITaX KaK CIy4yailHyt0 BEJTUUUHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonblmx uucen (B Qopme
beprymnu): mpu  OOJBIIOM 4YHCIE ONBITOB 4YacToTa
COOBITHS OJTM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha ©3MEPEHHUE BEPOSATHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIOLIEH TOMOIIIBIO).

O0cykaaTh poJib 3aK0HA OOJIBIINX YKCeT B 000CHOBAaHUU
4aCTOTHOTO METO/1a U3MEPECHHS BEPOSTHOCTEH.
OO0cy)knaTh 3aKOH OOJBINIUX YHCET KaK IMPOsBICHUE
CTAaTHCTUYECKOW YCTOMYUBOCTH B M3MEHYHBBIX SIBJICHUSX,
poJib 3aKoHa OOJBIIUX YUCEN B MPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 u)

[IpencraBnenne  JaHHBIX.
BepositHoCTh CIIy4ailHOTO COOBITHSI.
koMOuHatopuku. CiydaiiHble BETMYUHBI U paclpeaeeHus.

OmnucarenpHasl  CTaTUCTHUKA.
DJIEMEHTBHI

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHHH.

PemaTh 3a1a4u Ha NIpeCTaBICHUE U ONKUCAHUE JAHHBIX.
PemaTh 3a1aun Ha HAX0XKICHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCJI€ B ONBITaX C PaBHOBO3MOXXHBIMHU
3J€MEHTapHBIMU COOBITHSIMH, BEPOSITHOCTEN
00BEIMHEHNUS W TepeceYeHus: COOBITHH, BBIYUCITH
BEPOSITHOCTH B ONBITAX C CEPUSAMM CIyYalHBIX UCIIBITAHUI
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