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I[TOACHUTEJIBHAA 3AIINCKA

[Ipumepnas pabouyasg mnporpamMmMa IO MaTeMaTHKE g OOYyYarolIUXCs C
3a/IepKKOM ncuxuyeckoro passutusa (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOATOTOBIIEHa Ha OCHOBe DenepaqbHOTO TOCYJapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro  obmero  obOpazoBanus  (IIpukas
Mumnnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunrcrepctBom octuiuu Poceniickoit @eneparmu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC OOOQO), IlpumepHol amanTUPOBAHHON OCHOBHOW 00pa30BaTEILHOM
IpOrpaMMbl  OCHOBHOTO 00ImIero o0Opa3oBaHUs OOydYarolmuxcsi ¢ 3aJep>KKOU
MICUXUYECKOTO pa3BuTHs (0mo0penHoi pemenueM ®YMO no obmiemy oOpa3oBaHUIO
(mpotoxkoit ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueli mporpaMmMbl OCHOBHOT'O 00111ero o0pa3oBaHus Mo npeameTy «MareMaTukay,
[IpumepHOl mporpaMMbl BOCHHMTaHUS, C YYE€TOM pacHpeAesiCHHBIX M0 Kiaccam
MIPOBEPSIEMBIX TpeOOBaHUU K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTEIbHONM MPOrpaMMbl OCHOBHOIO OOIET0 00pa3oBaHMsI OOYYaIOIIUXCS C
3aJIEpKKON TICUXUYECKOTO pa3BuTHs. B pabouelt mporpamMme ydTeHBl HJIEU U
nosioxkeHus: KoHuenuuu pa3BUTHS MaTeMaTHYeCcKOro obpaszoBaHus B Poccuiickoi
denepanum.

Oo0mas xapakrepucTuka yue0Horo npeaMmera «MareMmaTuka

VYyeOublii mpeamer «MaTemaTuka» BXOJUT B MPEIMETHYIO 0OJacTh
«Marematnka u wuHpOpMatuka». OH CIIOCOOCTBYET Pa3BUTHIO BBIYHCIUTCIBHON
KYJIbTYpbl M JIOTHYECKOTO MBINIICHUS, (OPMHPOBAHUIO YMEHHUS IOJIH30BATHCS
aNrOpUTMaMH, a Tak)Ke MPHOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
MOBCEIHEBHON >ku3HM oOydaromuxcss ¢ 3[IP. VueOHblii mpeaMer pa3BUBaET
MBIIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIIMOHAIBHYIO TPaMOTHOCTb,
YMEHUS  BOCIPUHUMATh M KPUTHUYECKH  aHAIM3UPOBATh  HUHQOPMAIIUIO,
MPEICTABJICHHYIO B PA3JINYHBIX (popmax.

OOyuenue maTeMaTuke JaET BO3MOXKHOCTh pa3BHUBaTh y oOydaronuxcs ¢ 311P
TOYHYIO, PAllMOHAIbHYI0O U WH(OPMATHBHYIO pedyb, YMEHHUE OTOHMpaTh Hauboiiee
MOIXO/ISIIINE SI3BIKOBBIE, CHMBOJUYECKHE, TpapuUecKue CpeAcTBa JUIsl BBHIPAKCHUS
CY>KJIEHUW U HATJISTHOTO MX MPEJICTABICHHUS.

HeoOxoauMbpIM KOMIIOHEHTOM OOIIIEH KYJbTYphl B COBPEMEHHOM TOJKOBAaHUU
SBISICTCS  OOIee 3HAKOMCTBO C METOJAMHM  TIO3HAHHUSA  JICHCTBUTEIBHOCTH,
MIPEICTABIICHUE O TIPEIMETE U METOaX MaTEMAaTHUKH, UX OTJIWIUN OT METOJOB JIPYTHX
€CTECTBEHHBIX M T'yMaHUTApHBIX HAayK, 00 OCOOCHHOCTSAX NMPUMEHEHUS MaTEMaTUKU
JUTSL pelieHus] HayYHBIX W TPHUKJIAJHBIX 3adad. TakuMm 00pa3oM, MaTeMaTU4ecKoe
oOpa3zoBaHKMe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 001Iel KyIbTyphl YeJIOBEKA.

M3yyenne MareMaTWKu TaKkKe CIOCOOCTBYET ACTETHYECKOMY BOCHUTAHUIO
YeJIOBeKa, TOHMMAHHWIO KPAacOThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCITPHUSITUIO TEOMETPUUIECKUX (HOPM, YCBOCHUIO UJIEH CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mnpeameTy «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTebHBIX MOTpeOHOCTEN oOydaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpeaMeToM «MaTemaTrnkay MpeCTaBIseT OMPENeICHHYIO CI0XHOCTD IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcs ¢ 3IIP Hanbosee BBIpaX€HBI OTCTABaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBIIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICUEHHBIE KATErOPUH UM TPYIHOAOCTYHHBL. B TOXe BpeMsa NpH CHeluaibHOM
oOydueHHH OOyd4arlmuecss MOTYT BBINOJHATH 3aJaHus 1o anroputMmy. OHu
BOCITPUMMYMBBI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHHE
YCBOEHHOro crocoba penieHusi. CHMXKEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEUIEHHOE CTaHOBJICHHE JIOTUYECKUX JECHCTBUM NPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX y4E€OHBIX NEHCTBHUM. Y 00ydarouuxcsi 3aTpyIHEHBI
CUYETHBIE BBIUYMCIICHUS, NPOU3BOAUMBIE B yM€. B INHCbMEHHBIX BBIUHUCICHUSX OHU
MOTYT MpPOIyCKaTh OJMH W3 MPOMEXYTOUHbIX I1aroB. IIpu pabote ¢ unMcIOBBIMU
BBIPQKEHUSIMU, BBIYMCICHUEM WX 3HAYEHUS MOTYT HE YAEPKUBATh IPAaBUIbHBIN
nopsiiok aevctBuid. [1pu ynpoienuu, mpeodpa3zoBanuu BeipakeHuit yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTH BBIITOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HAaBbIKA PELICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMbl YpaBHEHUU. MM ManomocTymHO COBEpIICHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTUYECKUX  ONEpAaIMd, HEIOCTAaTOYHAas
00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT M3ydyeHHe TeMbl «DYHKIMM»: MpH
onpeneneHu (QYHKIUOHAJIBbHOW 3aBUCUMOCTH, IMPU OINHCAHUU TIpaduyecKoit
CUTYaIlNH, UCTIOJIb3Ysl T€OMETPUUECKHi, anreOpandeckuid, GyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HUIBI MEXAy 00JacThbiO OIpenesaeHus] PYHKIUU U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amay cONpsiKEHO € TPYAHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MPOBE/ICHMS aHAIM3a YCIOBHS 33/1a4M, BbIACIICHUS CylecTBeHHOro. O0yJaronimecs ¢
3I1P 3aTpynHstOTCS clefaThb YMO3AKIIOUEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAJIbHBIE CIOCOOBI  pEIIEHUs, WHOrJa OrpPaHUYHUBAIOTCSA
MaHUNYJIALUSMH C YACIAMH.

[Ipy wm3yueHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTAIKUBAIOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBL,  CTPOMUTH
IIOCJIEIOBATEIbHBIE paccykAeHus. HenpouHble 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOJUT K OIIMOKAaM B PEIIEHUWU TeoMETpHuYecKux 3aaady. OOydyaromiuecss MOryT
NOJIMEHUTH (POpPMYJTy, HEPABUIHLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omnbkam B
pelmieHuy  3aJad  OPHUBOJAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHbBIC
npeacTaBieHus. VM ci0XHO BBIIIOJIHUTH YEPTEXK K YCIOBHIO, B TMCbMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aIOMUHAHUS U BOCITPOU3BEACHHS y4€OHOI0 MaTepHalia CHUKEHBI 10
MpUYMHE CJIAa00CTH MHECTHYECKOW JEeATEIbHOCTH, CYXeHUs oO0beMa MaMATH.
Oo6yuaronmumest ¢ 3IIP TpeGyeTcsi Oosibllie BpEMEHM Ha 3aKpeIjieHue Marepuala,
aKTyaJau3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J51g mpeoiosieHns TPy IHOCTEH B U3y4eHUH yueOHOro npeameTa «MareMmaTuka
HeoOxoauMa ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbI Marepuan
IPENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSS €ro MOCTENEHHO, M3bICKUBATh
cnocoObl  afanTalM  TPYIOHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUN
MaTEepUAl PEKOMEHIYETCS HM3y4daTb B IPOLECCE NPAKTUYECKOM NESTEIBbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AUMHCTBO MPAKTHYECKOW MW YMCTBEHHOU
ACSTENIbHOCTH y4YalluXcsd Ha ypOKaX MAaTeMaTUKH CIIOCOOCTBYIOT IPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MAaTEMATHYCCKUX 3HAHUN M YMEHUM.

Heau u 3anaun n3yvyeHus yueOHoro npeamera «MaremaTuka»

[TpuopuretHbIMH yensamu 00ydeHHsI MaTeMaTHKe B 5—9 Kilaccax sSBISIOTCA:

* (GhopMUPOBAHUE IEHTPAIBHBIX MATEMAaTUYECKUX TMOHATUN (YUCIO0, BEIUYWHA,
reoMeTpuIecKast durypa, NepeMeHHas, BEPOSITHOCTb, byHKIMS),
00€eCIeYnBaOIINX MMPEEMCTBEHHOCTh U TMEPCINEKTUBHOCTh MAaTEMaTUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nojaBseneHue odydarommxcs ¢ 3[1P Ha 1ocTymHOM 1711 HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIEeT0 MUpPa, MOHUMAaHUE MaTEMATUKHU KaK
YacTH OOLIEH KyJIbTYypbl YEJIIOBEUECTBA;

" pa3BUTHE WHTEIJIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KDUTUYHOCTHU
MBIIUIEHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

* ¢opmupoBanue (YHKIIMOHATLHON MaTeMaTHYEeCKOW T'PaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBIICHUS  MaTEeMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peaJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYEHUH JIPYTUX
y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUW amnmapar g perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJlay, HWHTEPIPETUPOBaTh W  OILCHUBATh
MOJTyYEHHbIE PE3YJIbTaTHI.

JlocTikeHue 3Tux 1enei o0ecreuynBaeTcs peieHueM CIeIYIONINX 3a0ay.

» dopmupoBath y oOyuarommmuxcs ¢ 3I[IP HaBpiku ydeOHO-TTO3HaABaTEIbHOU
NEATEIPHOCTH: TUIAHUPOBAaHUE pPa0OThI, TOWCK pAIMOHANBHBIX MyTeH ee
BBITIOJTHEH U, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HMHTEIUICKTYaIbHOMY pa3BHUTHIO, (OPMUPOBATH Ka4yeCTBa,
HEO0OXOMMbIC YETIOBEKY JJIsl TIOJTHOIIEHHO! JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMATUYECKOU AESATEIbHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEN;

* (¢hopMHUpOBATh KJIIOUEBBIC KOMIICTCHIIMU Yy4YalllMXCS B paMKax MpeaIMeTHON
obOnactu «Marematuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MbILUIEHUS o0ydatommxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHHS IMPOTPAMMHOTO MaTepuaia 1o Yy4yeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHBIX ACPHUIIITOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3IIP 1 HEZOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHUH;

" copmMHupOBaTH YCTOWYUBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABIIATH U PA3BUBATh MAaTEMATHUECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEp>KaHHUsl Kypca MareMaThku B 5—9 kiaccax: «YHucna u

BBIUHCTICHUS», «Anredpa» («AnreOpandeckue BbIpaXEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkiuuy, «l'eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBay», «MI3MepeHne reOMEeTpUUECKUX BETUUHUHY), «BEpOATHOCTD U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe W
B3aumozeiictBun. Kpome 3TOoro, ux oOBbEIMHSAET JIOTMYECKas COCTABJIAIOIIAL,
TPaJAULIMOHHO ITPUCYIIAsl MATEMATHUKE U IIPOHU3BIBAIOIIAS BCE MATEMATHYECKHUE KYPChI
u coaeprkatenbHble uHuu. ChopMynnpoBaHHoe B deepalibHOM rocyJapCTBEHHOM
0o0pa30BaTeNbHOM CTaHJapTe OCHOBHOTO OOILEro o0pa3oBaHUs TPEOOBAHUE YMETh
OIEpUPOBATh MOHATHAMMU: ONPEACIICHHE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaThb HMCTUHHBIE M JIOKHBIE BBICKA3BIBAHUA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS U OTPHULIAHUS BBICKA3bIBAHUI OTHOCUTCS KO
BCEM Kypcam, a pOpMUPOBAHHUE JIOTHYECKUX YMEHHI paclpeaessseTcs N0 BCEM rojam
00y4eHHUs Ha YPOBHE OCHOBHOI'O 00I1Ier0 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumMepHoil pabouell mporpaMMbl, pacrpeAesI€HHbIM 10 ToJaM O00ydeHus,
CTPYKTYPUPOBAHO TAaKMM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUIMUIHUAIbHBIM
BompocaM oOydJarommuecss oOpamfajdnuch HEOJHOKPATHO, YTOOBI  OBJIAJICHHE
MaTE€MaTUYECKUMH TMOHATUSAMH M HABBIKAMHM OCYIIECTBISJIOCH IOCIEIOBATEIBHO U
NOCTyNaTeNbHO, C COOJIOACHHEM NPUHLHUIIA NPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CUCTEMY MAaT€MaTUYECKUX MPEICTaBICHUNA OOYy4aroluXcs C
3I1P, pacmmpss u yriuyosnsst e€, oopa3ys mpoyHble MHOKECTBEHHBIE CBA3U. OOIIMe
eI u3ydeHus: yueOHoro mpeamera «MaremaTuka» mpejactaBiieHbl B [IpumepHoit
paboueil mporpaMmme OCHOBHOT'O 00IIIeTo 00pa3oBaHUs.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4eOHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenne ydeOHOMY mnpenmeTy «MaremaTukay CTPOUTCS Ha CO3JaHUU
ONITUMAJIBHBIX YCJIOBHH JIJIi YCBOCHHS MPOTPAMMHOIO MaTepuaia 00y4JaromuMHucs ¢
3I1P. Bonwioe BHUMaHue yaenseTcss 0oTO0py yueOHOro MaTepualia B COOTBETCTBUH C
MPUHIUIIOM JOCTYMHOCTH TMPU COXPAHEHUHU OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COACPIKaHUI0 U 00beMY OBITh aAanTUPOBAHHBIM sl oOy4Jatromuxcs ¢ 3[1P
B COOTBETCTBUU C HMX OCOOBIMM OOpazoBaTeIbHbBIMU MOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBJaJicHHEe MaTepuanioM oOydaromumuca ¢ 3IIP mocpeacTtBoM ero
JETANIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
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B NPUMEHEHUW 3HAHMM, HCMOIB3YysS MPHUEMBl aKTyalu3aluu (BU3yaslbHas oOIopa,
aMsITKa).

[IpumepHast mporpaMma NpeayCMaTPUBAET BHECEHUE HEKOTOPBIX W3MEHEHMI:
yYMEHbIIIEHHE 00BbeMa TEOPETUUYECKUX CBEJCHHI, BHIHECEHHE OTIEIbHBIX TEM WU
LEJBIX Pa3esioB B MaTepHaIbl Jisi 0030PHOT0, 03HAKOMHUTEIHLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM ILIAaHE PEKOMEHAYETCS HW3y4daThb CIEAYIOIIHE TEMBI:
«Pumckas nymepanus», «PaBubie durypey», «lluwmuaap, konyc, map», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMOMN»,
«Mopayne yucna», «HucnoBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadusy); «M300pakenne reoMeTpruuecKux (GUryp Ha HEJTMHOBAHHOM Oymare
WCIIOJb30BAaHUEM  LHUPKYJA, JIMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/[lnuHa
OoKpyxkHOCTHY», «Ilnomane kpyra», «llapannensusie npsimbiey», «llepnenauKynsipHbie
npsiMbie», «OceBasi U LEHTpajdbHasl CUMMETpUn» (M3ydaeTcsi B Kypce IreOMETpHUH);
«beckoHeuHbIe TMEPUOIUYECKHE NeCATUYHBbIE OpoOu. JlecaTnuHoe npuOIMHKEHHE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

CrnenyeT yMEHBIIWTh KOJIMYECTBO YacOB Ha cileayromue Tembl: «Pemenue
JOTMYECKUU 3anau», «lnumHa otpeskay, «lllkane», «PacnpenenuTenbHbli 3aKOH
YMHOKEHHUS», «3aMKUCh MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIWY, «IlocTpoeHue
KOH(Urypanuii U3 vacrel npsMon, OKPYKHOCTH HAa HEJIMHOBAHHOM M KJIETYATON
Oymarey, «Jlenmurenu u kpatHsle. [IpusHaku nenumocTtny, «Hambonpmmii oOmmii
JENUTeNIb U HauMeHbluee obmiee KpaTHoe. J[eMMMOCTh CyMMbl M TPOU3BEIACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTeN0y, « Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX ApoOei». «PemieHue 3amad nepedopom
BCEX BO3MOXHBIX BapuaHTOB». «CocTaBiieHHe OYKBEHHBIX BBIPAXKEHHUU 1O YCIOBUIO
3aaun». BeicBOOOAMBIIMECS YaCchl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B HAaYaJle U
KOHLIE Y4eOHOT0 roJ1a), Ha U3y4YeHne Haubosee TPYIHbIX U 3HAYMMBIX TeM: B V Kiiacce
— Ha pelIeHre ypaBHEHUH, MPUBEICHHUE JPOOU K HOBOMY 3HAMEHATEI0, YMHOKEHUE U
JICNICHUE JECATUYHBIX TpoOed, u3MepeHue yrioB; B VI kjmacce — nelcTBHS C
MOJIOKUTENIbHBIMU M OTPULIATENIbHBIMU YHUCJIAMU, PEIIEHUE YPABHEHUM, CIIOKEHUE U
BBIYMTAHHUE YHUCET, COJEPIKAIINX IIEJIYI0 U IPOOHYIO YacTh, HA YMHOXKCHHE U JICJICHUE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMUTENBHOM IUJIAHE PEKOMEHAYETCS M3Yy4daTh CIEAYIOIIUE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHble unciay, « CpaBHEHHE AEHCTBUTEIIBHBIX
yucen, apuMeTHuecKre ACUCTBUS ¢ JEHCTBUTEIBHBIMU YHcliaMu», «HaxoxaeHue
MpUOJIMKEHHBIX 3HAYEHUW KBaApaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPETbEU U YETBEPTOU CTENICHEN PA3JIOKEHUEM HA MHOXKUTENIN», « DyHKIUA Y
=vXx u ee rpaduk», «IlorpenrHocTs U TOUHOCTh TPUOIKEHUN», «YETHBIC U HEeYETHBIE
Qynkuum», «DyHkiusa y=x"», «OyHKnus y= ax?, ee rpaQuk M cBoicTBa. I paduku
GyrKMi y= ax? + N u y=a(x-m)?, «YpaBHEHHE C ABYMs IEPEMEHHBIMU U erorpaduk»,
«I'paduueckuii crocod pemieHus: CUCTeMbl ypaBHeHUiI», «/300paxenue



YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOrpeccuili TOUKaMU Ha KOOPIMHATHOM
MJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTHD.

Cneagyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopMysbD»,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHHE C JBYMSI HEU3BECTHBIMU,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs IepeMeHHbIMW», «['paduueckoe perienue
JMHEHHBIX YPaBHEHUI M CHCTEM JIMHEWHBIX ypaBHEHUI», «CBOKCTBA KBaApPATHUYHON
byHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: IS JIydIllen
npopaboTku Hambojee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHU», «COBMECTHbIE NEHUCTBUA C Apo0sMu», «lIprumMeHeHre CBOMCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUICHUE U3YUEHHOTO0 MaTepuara.

T'eomempus

CreyeT OCHOBHOE BHUMAaHHE YJIENUTh MPAKTUYECKOW HANpPaBIECHHOCTU Kypca,
UCKIIIOYUB M YOPOCTUB HauOoJiee CIOXKHBIM Il BOCHPUSITHS TEOPETHUYECKUUN
Marepuan. Ha ypokax reomeTpun HEOO0XOJUMO MaKCHUMAJIbHO HCIIOJIb30BATh
HarJsiHbIE CpefcTBa OOydeHHUs, OOJIbllle MNPOBOJUTH MPAKTHYECKUX paldoT ¢
yYalUMHCS, pemath 3a1aud. CTpOUTh pelIeHue 3a/1a4 Mpy MOCTOSTHHOM 00panieHuu
K HarJISITHOCTH — PUCYHKAM M YEPTEkKAM.

O3HakOMHUTENBHO NaThb TeMbl: «TeopeMbl M JI0OKa3aTeNbCTBO. AKCHOMBDY,
«JlokazarenbcTBO OT MNPOTUBHOrO», «CylIecTBOBaHME U €IUHCTBEHHOCTH
MEPIEHAUKYJIISIpa K OpsAMOi», «MeToJ reoMeTpudecKux mect», «Meton yJIBOeHUs
Mennanshy, « Teopema Paneca U TeopeMa 0 MPONOPLHOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroJbHUKay, «I3MeHeHne TPUroHOMETPUIECKUX (DYHKITUN TTPU BO3pACTaHUU
yria», «DopMynsl IS PaguyCcoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
MPAaBUJIbHBIX MHOTOYTOJIBHUKOBY, «YpaBHEHHE NpsiMOn», «JIBuxkeHue», «CBOMCTBa
IOBWKEHUS», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOW.

CnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha M3yudeHHe TeM: «CHMMETpUYHbIC
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpHUN», «L{eHTpabHast CUMMETPHS,
«ITapannenbubiii mepenocy, «lloBopor», «lIpeobpazoBanue mogodbus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «(OCHOBHBIE 3aJa4dM HAa TMOCTPOCHHUE C MOMOIIbIO
UUPKYJIS W JIMHEWKW», «JleKapTOBBI KOOpAMHATHI HA IUIOCKOCTH», «Perienue
TPEYTrOJIbHUKOBY, «[logobue dhurypy.

BricBOOOIMBIIIMECS YaChl UCTIOIB30BATh HA PEILICHUE 33/1a4 U IOBTOPEHHUE.

Bepoamnocmb u cmamucmuxa

B cBsi3u ¢ TeM, YTO JaHHBIM KypC BBI3BIBACT HAWOOJBINNE CIIOKHOCTU JIS
oOyuaroruxcst ¢ 3P, cBsi3aHHBIE CO CHIDKEHHBIM YPOBHEM Pa3BUTHSI CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 M3y4eHHEe JOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM JJIsi YYEHUKOB Marepuasie. OCHOBHOE BHHMAaHUE CIEIyEeT YIEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUM W 3aJaHHM, CBSI3aHHBIX C MPAKTHYECKOW JEATEIBHOCTHIO
00yJaroIMXCs.



HeoOxoaumo niepecMOTpeTh COAEpXKaHUE TEOPETUUYECKOIo Marepuana |
XapaKkTep €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuas IPErnoJHOCUTh B IMpoLecce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HATJAJIHO-TIPAKTUYECKOrO XapakTepa; He
TpebOBaTh BHIBOAA W 3alIOMUHAHUS CIIOKHBIX (DOpPMYJI, pEelIEHUS HECTAHJAPTHBIX,
TPYROEMKHUX 3a1aHUM. P TeM crenyeT nu3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

[TpumepHas mporpaMmma MpeIoCTaBIsSET aBTOPY pabodeit mporpaMMbl CBOOOTY
B pacrpeesIeHny MaTepuala Imo 4eTBepTsaM (TpuMectpam). PacmipenencHre BpeMeHH
Ha W3Y4YCHHE TEM B TEUEHHE YYEeOHOTO TOJa CaMOCTOSTEIBHO OIPEaesaeTCsI
o0pa3oBaTeNbHON OpraHu3anyeil ¥ 3aBUCUT OT OCOOECHHOCTEH TPYIITBI 00yUYaONTUXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUABI AesiTebHOCTH 00y4yaromuxcs ¢ 311P, 00ycioBiaeHHbIe
0co0bIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMH U 00ecCIIeYNBAKOIIHNE
OCMBICJICHHOE OCBOCHHE COAeP:KaHUM 00pa30BaHMsA 0 IPeAMETYy
«MaremaTuka»

Conepxxanue BUIOB JesTenbHOCTH oOyuwatrouuxcsa ¢ 3[IP onpenensierca ux
0CcOoObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO MCHOJIB3YEMBIX B
OOII OO0 obuwmx a1 Bcex 00y4aromuxcsi BUJOB ACATEIbHOCTU CIEAYET YCUIIHTh
BU/IBI ICATEIHHOCTH CHEIU(PUYHBIC IS JaHHOW KaTerOpuu JEeTel, 00ecTieYnBaroIie
OCMBICIICHHOE OCBOCHHME COJAEpXKAaHMsS O00pa3oBaHUsA II0 MPEAMETY: YCHIICHHE
MPEIMETHO-TIPAKTUIECKON JESATEbHOCTH C aKTHUBHM3AIlMe CEHCOPHBIX CHCTEM;
yepelOBaHWE BHJOB JEATEIBHOCTH, 3aJCHCTBYIOIIUX pa3IUYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha alTOPUTM; «IIOMIATOBOCTHY B U3YUCHHUU
MaTepuasa; UCTOIb30BaHHUE JOMOIHUTEIbHON BU3YAIbHOM OMOPHI (CXEMBbI, 1a0JIOHBI,
OTOpHBIE TaOJMILIBI); PEUYEBOM OTYET O MpOIEcCe U pe3ysibTaTe JeATEIbHOCTH;
BBITIOJTHEHHE CIIEUUANbHBIX 3a/laHui, OO0ECHEeUMBAIOIIUX KOPPEKLHUIO PETYJISLIUuU
y4eOHO-103HABATEIbHOM I€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yibTara.

[TpumepHasi TemaTuueckass M TEPMHHOJIOTHMYECKAsl JIEKCMKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCUYECKUM MaTepuajoM Mo mnpeamery. [IpoBoaurtcs cnenmanbHas paboTa 1O
BBEJICHUIO B aKTHUBHBIN CIIOBapbh OOYYAIOIIMUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3y4aembie TEpMUHBI BBOSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHA BU3yalbHas
NOJIIEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaIn3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ dDenepaibHbIM TOCYTAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHMsi y4eOHBIM mpeaMmeT «MaTtemaThKa
BXOJHWT B TMpEAMETHYI obmacth «Marematnka W WH(POpMATHKA» € SBISETCA
o0s3aTenbHBIM [T u3ydeHus. B 5-9 kmaccax yueOnbIit npenqmeTr «MaTemMaTHKay
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TpPaJMLIMOHHO U3Y4aeTcsl B paMKax CIEAYIOLIMX YYEOHBIX KypcoB: B 5-6 Kilaccax —
Kypca «Marematuka», B /-9 kinaccax — KypcoB «Anredpa» (BKIIOYas 3JIEMEHTHI
CTaTUCTUKA M Teopuu BeposTHocTer) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

HacToseit mporpaMmoit mpeycMaTpruBaeTcCs BbIICICHUE B yUeOHOM TUIaHe Ha
M3yYEeHHE MaTeMaTUKH B 5—6 Kilaccax 5 yueOHBIX 4aCOB B HEZCIIO B TEUCHUE KAXKIOTO
roja o0yueHus, B 7-9 kiaccax 6 yueOHBIX YaCOB B HEZEIIO B TEUEHUE KaKJOTO rojia
o0yueHus, Bcero 952 yueOHBIX yaca.

Conmepxxanue yuyeOHoro mnpeamera «MaremMaTuka», NpPEICTaBICHHOE B
[IpumepHoii paboueit mporpamme, cootBercTByeT @DI'OC OO0O, IIpumepHoi
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO oOmiero o0Opa3oBaHUS,
[IpumepHOW aganTUPOBAHHOM OCHOBHOM 0O0pa30BaTENbHOW HPOrpaMMe OCHOBHOT'O
oO1ero o0pazoBaHus 00YUaOIIUXCS C 3aA€PKKOUM IICUXUYECKOTO Pa3BUTHS.

TemaTuyeckoe IJIaHUPOBAaHUE YYEOHBIX KYpCOB U  PEKOMEHIyEMOE
pacnpeziesieHue yueOHOro BpeMEHU I U3YyUEHHS OTJEIbHBIX TEM, MIPEAJIOKEHHBIC B
HACTOSIIEN MporpaMMe, HaJl0 pacCMAaTPUBATh KAaK PUMEPHbIE OPUEHTHUPBI B IOMOIIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXIE BCEr0 YUYUTEIHO. ABTOP
paboueil mporpaMMbl BIIpaBE YBEIUYUTH NPEJIOKEHHOE YUCIO YYEOHBIX YacoB Ha
TeMbl, TpeOyromue Oojiee ATUTENBHOTO H3ydeHus oOyuaromumucs c¢ 3P, wmm
YMEHBUIUTh KOJIMYECTBO YAaCOB Ha TEMBbI, N3y4acMble Ha 0O3HAKOMHTEJIEHOM YPOBHE.
JlomycTuMO TakXke JIOKaJIbHOE IMEpPEPACTIPENEICHHE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHUsl BHYTPU JaHHOro kijacca. KonMuecTBO MPOBEPOYHBIX — padboT
(TemMaTHYeCKUi U UTOTOBBIN KOHTPOJIb KAUeCTBAa YCBOCHUS YYEOHOT0 MaTepuaia) U ux
TUN (CaMOCTOSTENIbHBIC U KOHTPOJIbHBIE PA0OTHI, TECThI) OCTAIOTCS HAa YCMOTPEHHUE
yuntensa. Takke yduTesb BIpaBe yBEIUUYUTh WM YMEHBIIUTh YUCIIO YY€OHBIX YacoB,
orBeA€HHBbIX B I[IpumepHoid pabouell mporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTeMAaTHU3allMi0 3HaHUM oOyuwatouuxcsa. EIWHCTBEHHBIM, HO NPUHLUIHAIBHO
BaXHBIM KPUTEPHEM, SBIIECTCS JOCTUKEHHE PE3ylbTaTOB OOY4YEHHMs, YKAa3aHHBIX B
HACTOSAIIEH MPOTrpaMME.
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[TPUMEPHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCBI

Heau n3yyeHusi yaedOHOro Kypca

[TpropuTeTHBIMU LIETSAIMU O0YUEHHUSI MaTEMATHUKE B 5—6 Ki1accax sIBISIFOTCS:

" npojoKeHHe (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TMOHATHH (4YUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaronuX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIOIIXCS;

" pa3BUTUE WMHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00ydaromuxcs c
3I1P, nmo3HaBaTeIbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, HHTEpeca K
W3YYCHHUIO MAaTEMATUKU;

* noaseaeHue oodyyatouuxcs ¢ 31IP Ha TocTynmHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3U MATEMATUKU U OKPYKaIOILEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHOM MaTeMaTUYeCKOW TI'pPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMaTHUECKUE OOBEKTHI B pEaIbHBIX KU3HEHHBIX CUTYALIMSIX,
IIPUMEHATh OCBOCHHBIE YMEHMA Ui PELICHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a/lay, HMHTEPIPETUPOBATH IIOJYYEHHBIE pPE3yNbTaTbl M OLICHUBAaTh HUX HAa
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OcCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 5-6 kimaccax —
apupMeTnyecKas U reOMeTpuUecKas, KOTOPbIE pa3BUBAIOTCS MMAPAUIEIbHO, KaK1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroH, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUU. TaKke B Kypce NMPOHUCXOOUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yyenue apudmeTnueckoro mMarepuaiga HauMHAeTCs CO CUCTEMaTu3aluu U
Pa3BUTHUS 3HAHUM O HATYPAJIBbHBIX YHMCIIAX, MOJYYEHHBIX B HayajdbHOW wikose. [Ipu
TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKH U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUU COYETACTCA C PA3BUTHUEM BBIYUCIUTEIBHON KYJBTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIINM MpUEMaM MPUKUAKUA U OLIEHKH PE3yJIbTaTOB
BbIUKCICHUH. M3ydeHne HaTypallbHbIX YHCEeT MPOI0JKAECTCS B 6 KlTacce 3HAKOMCTBOM
C Ha4aJIbHBIMU NOHATHUSIMU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hayano u3ydenust 0OObIKHOBEHHBIX U JIECSITHUUHBIX APOOEil OTHECEHO K 5 Kiaccy. ITo
MEpBbI 3Tanm B OCBOEHUM JpoOeH, Korga MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
uaesiMU, MOHATUSIMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEUIECTBYET U3YUCHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpa3Ho
C TOYKM 3pEHUs JIOTUKU W3JIOKEHUs YMCIOBOM JIMHUM, KOTJA IPaBWJIA JEUCTBUH C
JACCSTUUYHBIMH APOOSMH MOKHO OOOCHOBaTh YK€ M3BECTHBIMH aJIrOpPUTMaMHU
BBITIOJTHEHUSI JEHCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSIMU. 3HAKOMCTBO C JI€CATUUYHBIMU
ApOOSIMH PacCUIMPUT BO3MOXKHOCTH JJII TMOHUMaHUS OOy4YaIOIIUMUCS MPHUKIAJIHOTO
IIPUMEHEHUS HOBOM 3aIMCU IIPU U3YUYEHHUM APYTUX IPEAMETOB U IPU MPAKTUYECKOM
ucronb3oBanuu. K 6 kjmaccy OTHECEH BTOpPOM dTam B HW3Y4YEHUU JApOOeH, TIe
IPOUCXOAUT COBEPLICHCTBOBAHUE HABBIKOB CPAaBHEHUS M INpeoOpa3oBaHUs IpoOei,
OCBOCHME HOBBIX BBIUMCIUTENBHBIX aJITOPUTMOB, OTTAYNBAHNE TEXHUKHU BBIUMCIICHUM,
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B TOM YHMCJI€ 3HAaYEHUN BBIPAKECHUM, COAECPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
Ipo0Ou, yCTAaHOBIIEHUE CBS3EH MEXIy HUMHU, pACCMOTPEHHE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kimacca mMpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCTHIO U3YyUEHUS MOTOKHUTEIBHBIX U OTPUIIATEILHBIX YUCEI SIBISIETCS
TO, YTO OHU TAKXKE MOTYT PacCCMaTpPUBAThCA B HECKOJIBKO 3TaroB. B 6 kinacce B Hayaie
u3yuyeHust TeMbl «I107M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIICIACTCS MOATEMA
«llenble yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMH YHCIAMH U
NEUCTBUSIMA C TIOJIOKUTEIBbHBIMA M OTPULATEIIBHBIMU YHUCJIAMHU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO TMOAXO0Ja. JTO TO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIINXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YyClI€ W C NOpaBWIaMH 3HAKOB IPU BBINOJHEHHH apU(PMETHUYECKUX JEHCTBUU.
N3yyeHue palroHaIBHBIX YUCEI HA 3TOM HE 3aKOHYHUTCHA, a OyJeT MpPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIAEAYIOMIMM IPOX0I0M BCEX MPUHIUITUATBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ielICHUE TPYIAHOCTEN 00JIer4aeT BOCHPUITHE MaTepHaa, a
pacnpeiesieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apumernyeckue NpuéMsl perieHus. TeKCToBbIE 3aJjauu, pelaemMble Ipu 0TpadOTKe
BBIYMCIINTEIIBHBIX HABBIKOB B 5—O06 KJlaccax, pacCMaTpUBAIOTCA 3aJadd CIEAYIOIINX
BUJOB: 33Jaud Ha JIBWJKEHUWE, HAa 4YacTH, Ha TOKYIIKM, Ha pabdory W
IIPOU3BOAMUTEIILHOCTD, HAa NIPOLEHTHI, HA OTHOWICHHWA M mponopuuu. Kpome Ttoro,
oOy4Jaroniuecsi 3HaKOMSTCS ¢ NpHEMaMHU PELICHUs 3aJad MepedopoM BO3MOXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ MHPOpMaIel, mpeAcTaBIeHHON B (hopMe TaOJIHI] W
JTUarpaMM.

B Ilpumepnoit pabouedt mporpamMme mpeaycMoOTpeHo GOpMUPOBaAHUE
MPOTEIEBTUUECKUX aNreOpandecKux npeacTaBiieHuid. bykBa kak CHUMBOJI HEKOTOPOTO
YyyCclia B 3aBUCUMOCTHM OT MaTe€MaTHYECKOTO KOHTEKCTa BBOJUTCSA IOCTENEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HCIOJB3YETCsl MPEKIE BCEro AJIs 3aluch 0O0IIuX
YTBEPXKACHUM U MpeasiokeHuil, QopMyJ, B YaCTHOCTU U  BBIYHCIICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KiaccOoB MPEACTaBIICHA HarJIsiAHAs T€OMETPUs,
HanpaBJICHHass Ha  pa3BUTUE OOpPa3HOrO0  MBIIUIEHMS, POCTPAHCTBEHHOTO
BOOOpa)KEHUs1, U300pa3UTENIbHBIX YMEHUNH. DTO BayKHBIN ATall B U3yUYEHUU T€OMETPUH,
KOTOPBI OCYIIECTBIIAETCS HA HArJISAHO-TNIPAKTHUYECKOM YPOBHE, ONUPAETCS Ha
HarjIsiIHO-00pa3HOe  MBIIUICHHE oOywarommuxcs. bosblas poiab  OTBOJAUTCSA
MPaKTUYECKOM  JIEATENbHOCTH,  OMbBITY,  OKCIEPUMEHTY,  MOJEIMPOBAHUIO.
OOyuaroluecs 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTypalusMu, ydarcss u3o0paxaTh MX Ha
HEJIMHOBAaHHOM M KJleT4aTol Oymare, paccMaTpHUBAaIOT MX MPOCTEHIINEe CBOMCTBA. B
Mpoliecce U3y4yeHUs HArJISAHOM reOMETpUM 3HAHUS, MOJyYeHHbIE 00YyYarolMMUCs B
HaYyaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIUPSFOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHYy B 5—6 KjaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKay, KOTOPBIM BKIIOYaeT apu(METHUYECKUl Marepual |
HarJsIHY0 TEOMETPHIO, @ TAK)KE MTPOIEIEBTUUECKHIE CBEACHUS U3 alreOpbl, 3JIEMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOU CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUECHUE KaXXJ0ro rojaa oOyudeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xxanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hartypansnoe uwucno. Psg narypanbubix uucen. Yuciao 0. M3o0paxenue
HATypaJbHBIX YUCET TOYKAMU HA KOOPJIMHATHOM (YUCIOBOM) IPSIMOIA.

[lo3uunoHHass cucreMa CcuucieHus. Pumckas Hymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienus®. JlecATHIHas CUCTeMa CUHCIICHHS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAIbHBIX YHUCEI C HYJIEM.
Cnioco6bl cpaBHeHUs. OKpyTieHUE HATYpaIbHBIX YHACE].

Ciio’)keHue HaTypaJbHBIX YMCEI; CBOMCTBO HYJS IPU CIOXKEHHUH. Brrumranue
KaK JIeCcTBUE, OOpaTHOE CIIOKEHHMIO. YMHOXEHUE HATypalbHBIX YHCEN; CBOMICTBA
HYJISI M €IMHUILIBI TIPU YMHOXEHUHU. [[eneHue kak necTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  aelicTBui, CBsA3b  MexAy HuMH. l[IpoBepka  pesyinbrara
apupmernyeckoro neucteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHSI W YMHOXEHUS, pacnpeoerumenbHoe C80UCmeo (3aKoH)
VMHOJNCEHUA.

Hcnonb3oBanue OykB 1j1s1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apr(METUIECKUX JTCHUCTBUM.

Jlenumenu u xpamwuvle uwucaa, pas3IOKEHUE HA MHOXUTENU. lIpocTeie wu
cocTtaBHbIe uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTeNIEeM. 3alKNCh YUCIIA B BUJIE CYMMBIPa3psIHBIX
CJIaracMbIX.

UucnoBoe BbIpaXeHUE. DBpluuciieHHME 3HAYEHUM YMCIIOBBIX BBIPAXKECHUN;
NOPSIAOK  BBINIOJIHEHUS — AEWCTBUM.  Mcrionmb3oBaHWE  IIPU  BBIYMCIEHUSIX
MePEMECTUTEIHFHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOXKEHUSI U YMHOXKECHHUS,
PACnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienre o JOpoOW Kak CIOcoOe 3amucu  4YacTH  BEJWYHWHBI.
OO0bikHOBeHHBIE pobu. [IpaBuibHBIE W HepaBWIbHBIE ApoOu. CMemanHas apoob;

! 3,H€CI) " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuaJia.
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Ipe/iCTaBlIeHHe CMEIIAaHHOM 1poOU B BUJI€ HETPABUIILHOM APOOU U BBIJEICHHUE 1IEJI0N
YacTH YMClia U3 HEeNmpaBWIbHOU aApoou. M300paskeHue npobdeit ToukaMu Ha YUCIOBOM
npsamoii. OcHoBHOE cBOWCTBO npobu. Cokpawernue opobeii. Ilpusedenue opobu x
HogoMmy 3HameHamento. CpaBHEHHUE IpOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JIeleHne Ipo0ei; B3auMHO-
oOpatHble 1podu. Haxoowcoenue wacmu yeno2o u yenio2o no e20 Yacmu.

Hecatnunas 3anuch apobeit. Ilpencrabienue necsITUYHOM 1poOW B BHJIE
00bIKHOBEHHOMU. M300pakeHne MeCITUYHBIX ApoOel TOYKaMH Ha YHUCIIOBOM MPSMOM.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHCTBUA C  JACCATUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHblx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pelienrie TEeKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuieHue n10euyeckux
3a0ay. Peuwenue 3a0au nepebopom 6cex 603M0o*CHbIX apuarmos. VIconb30BaHue IpH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pemienne 3amad, coaepKallMX 3aBUCHUMOCTH, CBS3bIBAIONINE BEJIWYWHBIL:
CKOpOCTb, BPEMSI, pACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHULIBI H3MEpPEHUS:
Macchl, 00bEMA, LIEHbI; PACCTOSIHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEXKIY €IMHHUIIAMU
M3MEPEHUS KaXIOW BETUYUHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJIE€ TA0JIUII, CTOJIOYATHIX TUArpamMM.

Harasignas reomerpust

Harnsigueie npencrasieHus o Gurypax Ha IIOCKOCTH: TOYKA, MpsiMast, OTPE30K,
JIy4, YroJ, JJOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [IpsimMoun, ocTpsii,
TYNOH U pa3BEPHYTHIE YTJIbI.

JlnmHa oTpe3ka, METPUUECKUE €IWHUILI JJIMHbBIL. JIJIMHA JIOMaHOW, EPUMETP
MHOTOYyToJibHUKa. MI3MepeHune U MOCTPOSHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYTrOJIbHUK, O pageHcmae gueyp.

N3o0paxxenne ¢uryp, B TOM 4HCI€ Ha Kieryatol Oymare. [locmpoenue
KOHGhueypayuii u3z yacmet NpsAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U KIemyamou
bymace. VIcionb30BaHNE CBOMCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaJIpaTa.

[lnomanas MNpSAMOYTOJIbHUKA W MHOTOYT'OJIBHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4Hclie (QUTYyp, U300paKEHHBIX Ha KJeTdaToil Oymare.
EnnHuiel n3Mepenust niiomaim.

Haenaonvie npeocmasnenus o npocmpancmeeHHblX Quaypax: npsamoy20ibHblil
napannenenuneo, Kyo, MHo202panHuxu. Mzoopasicenue npocmenuux MHO20SPAHHUKOS.
Pazeéépmru xyba u napannenenuneda. Coszdanue mooeneli MHO20PAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanvnvie uucna
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Apudmernueckre OEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCIAMHU.
YuciioBble BRIPAXKEHUS, MOPSAOK ACHCTBUHN, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
[P BBIYUCIEHUSAX MEPEMECTUTEIBHOTO W COYETATEIBbHOIO CBOWCTB CIIOKEHHS U
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HaTypaJbHBIX YUCE.

Jlenutenu U KpaTHbIC YHUCIIA; HAUOOAbUWUL 0OWUll Oenumenb U HaumMeHbulee
obwee kpamuoe. enumocms cymmul u npoussedeHus. JIeneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue apoOei.
CpaBHeHMe U ynopsiiouuBaHue ApooOeit. PelieHue 3aay Ha HAXOXKIEHUE YaCTU OT
[EeJIoro M 1EeJoro mo ero yactu. J[poOHoe uMcno Kak pe3ynbTar JeieHUs.
[IpeacraBnenue necATUYHOU ApOOU B BHUJIE OOBIKHOBEHHOW APOOM U BO3MOMKHOCTb
MPEACTABICHNUS] OOBIKHOBEHHON ApoOM B BUJE JecATUYHOW. [lecaTnuHbie npolOu u
MeTpUYecKas cucrema mep. ApupmeTnyeckue NeUCTBUS U YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHowieHue. JlenmeHne B JTaHHOM OTHOIUEHMH. Macwma6b, TPONOPUUSL.
[IprMenenne mponopunid pY PEMIEHUH 33/1a4.

[TonsiTue npoueHTta. Beruucienne nporeHTa OT BEIMYMHbI U BEJIMYUHBI 10 €€
NPOLEHTY. BbIpakeHHe MNpOLEHTOB AECATUYHBIMU ApoOsmu. PerieHue 3amad Ha
IIPOLICHTHI. BhIpa’keHrEe OTHOILEHUS BEJINYUH B IIPOLICHTAX.

Ilonoscumenvuvie u ompuyamenvHvle yucia

[TonoxxurenbHble W oTpuuaTenbHble yucna. Llensie uncna. Mooynv uucna,
eeomempuydeckas uHmepnpemayus Mooyas uyucia. V300paxxkeHue uucen Ha
KOOpPJIMHATHOM NPSIMOU. Hucnosvle npomericymru.

CpaBHeHue uucen. ApupMeTHUYECKHUE NEUCTBUS C TMOJIOKUTEIbHBIMA U
OTpULIATEILHBIMHU YHUCIAMHU.

[IpsiMmoyroJsibHasi cucTeMa KOOpJAMHAT Ha IJIOCKOCTH. KoopAauHAaThl TOUYKM Ha
IJIOCKOCTH, abciucca u opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

Bykeennuie eviparcenus

[Ipumenenue OyKB AJis 3aMIMCHU MAaTEMAaTUUYECKUX BBIPAXKEHUUN U MPEAJIOKEHUI.
CpoiicTBa apu(pMETUUECKUX JEUCTBUN. bByK6eHHble 6blpadceHuss U YUCI08ble
noocmanoeku. DByKBEeHHbIE DPABEHCTBA, HAXOXKJIEHHWE HEM3BECTHOIO KOMIIOHEHTA.
®opmynsl; GopMynbl mepuMeTpa W IUIOIMIAIU MPSMOYTOJbHUKA, KBaapaTa, 00bémda
napannenenuneoa u Kyoa.

Pewenue mexcmosuwix 3a0au

Pemenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. Pewtenue nocuueckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX BAPUAHMOE.

Pemenue 3amay, coaepKaluux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1IEHa, KOJUYECTBO, CTOMMOCTD; IPOU3BOIUTEIBHOCTD,
BpeMs, 00bEM paboThl. EQuHUILIBI M3MEpeHHs: MacChl, CTOUMOCTH; PACCTOSHUS,
BpeMEHHU, CKOPOCTU. CBA3b MEXK/Yy €IMHULIAMU U3MEPEHUS KaXKI0W BEIIMYUHBI.

Pemenue 3aia4, CBSI3aHHBIX C OTHOIIEHUEM, TIPOMOPIIMOHATILHOCTHIO BEJIMYHH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 33a4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYlU.

[TpencraBicHre MaHHBIX C IMOMOIIBI0 TaOmuI W jguarpamMMm. CtojOuaThie
JUarpaMMBbl: YTCHUE B IIOCTPOCHHE. UTeHHE KPYTOBBIX JTHarpamMM.

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o (Urypax Ha IDIOCKOCTH: TOYKA, MPsMasi, OTPE30K,
Jyd, YroJj, JJOMaHast, MHOTOYT'OJIbHUK, YeThIPEXYTOJbLHUK, TPESYTOJIbHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamblx Ha NJIOCKOCMU, NAPalle/ibHble NpsSMble,
nepneHouKkyisphvie npsmvle. VIaMepeHUe pacCTOSIHHI: MEXIy JBYMsI TOYKaMH, OT
TOYKH JI0 TIPSMOIA; JITTMHA MapIIpyTa Ha KBaJIpaTHON CETKeE.

M3MepeHre W TOCTPOCHHE YIJIOB C TIIOMOIIBIO TPAHCIOPTHpPA. Buisl
TPEYTOJIHLHUKOB: OCTPOYTOJIbHBIMH, PSIMOYTOJTBHBIH, TYTOYTOJILHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSAMOYTOJbHUK, KBaapaT: MCIOJIL30BaHUE CBONCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300padicenue ceomempuieckux gpueyp Ha HeIUHOBAHHOU Oymaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHUKa, mpancnopmupa. IloctpoeHus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [TOHATHE IIOMAAH GUTYPBI; €IUHUIIBI U3MEPCHHS
wiomniaay. [TpuOmmkéHHOe U3MEpPEHHE ILIOMAAN (GUTYpP, B TOM YHCIIC Ha KBaJApaTHOU
ceTke. [Ipubausicénnoe usmepenue OUHbL OKPYICHOCU, NAOUAO0U KpYed.

Cummempusi: YeHmpaivbHas, ocesas u 3epkaivHas cummempuu. Ilocmpoenue
CUMMEMPUYUHBLX DUYD.

Haeznsaonvie npedcmasnenus o npocmpancmeeHuvix gueypax: napaiieienuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsxicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCcmpancmeeHHvix ¢ueyp (u3z oymacu, nposooKu,
NAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmeperus obvéma. OObEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYAS ITPOIPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIIACCBI

Henaun n3yyeHusi yaeOHOro Kypca

AnreOpa sBJIS€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
o0OecrieynBaeT M3y4y€HUE JPYruX NHUCIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIs POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HHU. Pa3BuTHe y 0OydalomMXCSd HAYYHBIX MPEJCTaBICHUN O
IPOUCXOKIECHUN
U CYIIHOCTH ajreOpanyeckux aOCTpakiui, Croco0e OTpaKeHUs MaTeMaTUYECKON
HAyKOW SIBIICHWA W TIPOILIECCOB B TMPHUPOAEC W OOIIECTBE, POIH MATEMaTHYECKOTO
MOJICJTUPOBAHUS B HAYYHOM IIO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX MJI aJanTaiuu B
coBpeMeHHOM Iu(ppoBoM oOmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieyMBaeT  pa3BUTHME  yMEHUS  HaOnw0aaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIICHMUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJIBI, (POPMYIUPOBATH
yrBepkaeHua. OcBoeHue Kypca anreOpbl 00ecleuyrMBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYy4YaloIIMXCA: OHU HCHOJIB3YIOT JIEAYKTUBHBIE U HHIYKTUBHBIC
paccykJieHus, OOOOIeHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mMpearnoyiaraeT 3HAYUTEIbHBIH O00BEM  CaMOCTOSITEILHOMN
NESATEIPHOCTH  OOYYaIONIMXCS, TI03TOMY CaMOCTOSITENIbHOE pelieHue  3aaad
€CTECTBEHHBIM 00pa3oM SIBIIETCS peanu3anueld JesTeIbHOCTHOTO IPHUHIUIIA
o0yueHwus.

B crpykrype mnporpamMmbl y4eOHOro Kypca «AmnreOpa» OCHOBHOW IIKOJIbI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATeIbHO-METOANYECKUE JUHUM: «Yucma u
BBIYUCIICHUSY; «AJre0pandyecKkue BhIpaXeHUs»; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX cOaepKaTeIbHO-METOIMYECKUX JIMHUNA PA3BUBACTCS HA
MPOTSDKEHUH TPEX JIET M3YYEHHs] Kypca, €CTECTBEHHBIM OOpa3oM MepervieTasich H
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSMU. B Xone n3yueHus Kypca o0ydaromumMes
MPUXOJNUTCS JIOTUUECKU pacCyX JaTh, HCHOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIIOYHUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MATEMaTHYECKOr0 00pa30BaHUs U
CIIOCOOCTBYIOLIME  OBJAJICHUIO  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTUYECKOrO si3bIka. TakuM 00pa3oM, MOKHO yTBEPKAaTh, UTO COACPKATEIIHLHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AnreOpa» SIBISETCS €ro WHTETPUPOBAHHBIN
XapaKkTep.

Conepxanue JnuHUM «Yucna W BBIUMCICHUS» CIYXKUT OCHOBOWM ISt
JTadbHEUIero M3y4eHUs MaTeMaTUKH, CHOCOOCTBYET Pa3BUTHIO Y OOyYarOIIUXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCA AJITOPUTMAMH, a
TaKKe TMPHOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX [JIsI TTOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHSATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
HUppAIMOHATFHBIMU YUCIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O JIEHUCTBUTEIHHOM
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quclie. 3aBepIllIeHNEe OCBOSHUS YHCIOBOM JINHUU OTHECEHO K CTaplleMy 3BEHY OOIIEero
o0pa3oBaHUs.

CopeprkaHue IByX alreOpandecKuX JIMHAHA — « Are0OpandecKue BRIPaXEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYUYAIOIIUXCS
MaTe€MaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB U IMPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4y. B OCHOBHOM IIKOJIE
y4eOHBI MaTepuayn TpYIIUPYETCs BOKPYT paIllMOHATIbHBIX BhIpaKeHUIl. Anredpa
JEMOHCTPUPYET 3HaUYCHUE MATEMATUKHU KaK SI3bIKa JUIS IIOCTPOCHUSI MAaTEMAaTUYECKUX
MOJIeJIel, ONMUCaHMs MPOLIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOydeHus
anredpe BXOIAT TaKXKe JaJbHEWIIEe pa3BUTHE AJITOPUTMHUUECKOIO MBIIUICHUS,
HEOOXOAUMOI0, B YaCTHOCTH, JUIsl OCBOCHHUS Kypca HMH()OPMATHKH, U OBJIAJICHUE
HaBbIKaMH JIEAYKTUBHBIX paccyxaeHuid. [IpeodpazoBanue cHMBOIBHBIX (POPM BHOCUT
CBOM crnenu@uueckuili BKJIaJ B pa3BUTUE BOOOpPaXXEHUs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpAaUUECKOU JIMHUKM HAIEJCHO Ha MOJIyYeHUE
IIKOJIbHUKaMH 3HaHUA O (PYHKLIMSIX KaK Ba)KHEWIIEH MaTeMaTH4eCKOW MOJAeNu s
OMMCAHUS U UCCIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB U SIBJICHUN B MPUPOJE H
oOuiectBe. M3yueHue 3TOoro marepuana CrocoOCTBYET Pa3BUTHIO y OOyYaOLIUXCS
YMEHHUs UCIIOJIb30BATh PA3JIMYHBIC BBIPA3UTEIIbHBIE CPEACTBA A3bIKA MATEMAaTUKU —
CJIIOBECHbIEC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIad B (QOpMHUpPOBaHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUN LMBUIM3ALMH U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC Da3AeNbl COJNEPIKaHUSA:
«Uucna u  BBIUKCICHUS», «ANTEOpanyecKkue BBIPAXKEHUS», «YPAaBHCHHS W
HEpaBEHCTBA», « DYHKIIHI.

VYueOHbIN MJIaH HAa U3ydeHue anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJNETIO0 B TEUCHHE KAXKJOTO roja oOydeHUs, BCEro 3a TpU roja
oOyuenus — He MeHee 306 y4eOHBIX 4acoB.

Conepxanue yueOHOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciia

Jpo6u OOBIKHOBEHHbIE M JI€CSATHYHBIE, TEPEXOJ OT OAHOW (POPMBI 3amKCH
npoOeit k gpyroi. IloHsTue palyMoOHAIBHOTO YKCIA, 3alluCh, CpPaBHEHHE,
yOOPSAOYMBAaHUE  pAlMOHAJBHBIX  4ucel.  Apudmernyeckue  ACUCTBUS €
palMOHAIBHBIMA YHMClaMu. Pemenue 3amad U3 peaJbHOW NPAKTHKMA HA 4YacTH, Ha
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TpoOH.

CrerneHb C HaTypalbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPKEHUI Ha OCHOBE OMPEEIICHNUS, 3aITUCh OOJBIITNX YHUCE.

[Ipo1ieHThl, 3aMKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUE NMPOLEHTOB. TpH
OCHOBHBIE 33/1a4d HA MPOLEHTHI, PELICHHE 3a]a4 U3 PEaIbHON NIPAKTUKHU.

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMags W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTtumbie
3Ha4YeHUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCHMOCTH MEXIY BEIIMYMHAMHU B BHUJIEC
(dbopMyiibl. Berurcnenus no gopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia npeoOpa3oBaHMsl CyMM M IMPOMU3BEICHUN, NMPABWIIA PACKPBITUS CKOOOK U
MPUBEIEHUS IOJI0OHBIX CJIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM ITI0KA3ATEIEM.

OpHowieHsl 1 MHOrowieHbl. CrteneHb MHOrodjaeHa. CioKeHUe, BBIYUTAHME,
YMHOKEHHE MHOTOUJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI U
KBazpaT pasHocTH. DopMyia pa3HOCTH KBaapaTOB. Pa3iiokeHrne MHOIOYICHOB Ha
MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHNE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenune TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPAaBHEHU M.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o pagux’. Cucrema aByx
JVHEWHBIX YpPAaBHEHHW C JBYMsI IIEPEMEHHBIMU. PelleHue CcUCTEM ypaBHEHHM
coco0OM TOJICTaHOBKH. [IpuMephl peleHns TEKCTOBBIX 33Jad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u epagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. UucnoBeie MpoMEXyTKU. PaccTosHne MeExXIy
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca v opAMHATa TOUYKH
Ha KOOpJMHATHOM TuiockocTu. [Ipumeps! rpadukos, 3agandbix popmynamu. UteHue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

[Tonsitue dpynkum. ['paduk Gynkimmu. CroiictBa dhynkiwmil. JInneinas GyHKIus,
e€ rpaduk. I'paduk pyukimu y = KX + b. I paguueckoe pewrenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHULI.

2 3,H€CI) " fajaee KypCuBoM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCJIILHOM ILIaHEC. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii kopeHb W3 uyucna. [louamue 006 uppayuoHarbHOM YUcCe.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKHX
KBaJIpaTHBIX KOPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BRIPAKCHUN U
BBIYUCIICHUSM. /[eticmeumenbHble Yucia.

CremneHb ¢ HeIbIM MTOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alKUCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXEHHUE, JCJIIEHHE alreOpandyeckux  ApoOeil.
PanronanbpHbie BRIpaKEHUS U UX MPE0Opa3OBaHHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHEeHHM, CBOIAIINXCA K TMHEWHBIM U KBaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NEPeMEHHbIMU U CUCHEM
JIUHEUHbIX  YPABHEeHUll ¢ 08yMs nepemeHuvimu. lIpUMepbl pelieHuss CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YHucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHON IIEPEMEHHOU.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS 1 MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnoco0bl 3a1anust QyHKLIHM.

I'padux dpynkuuu. Urenue cBoilcTB pyHKUMU 1o €€ rpaduky. [Ipumepsr
rpa@ukoB (YHKLHA, OTPAXKAIOIIUX peaJbHbIE MPOIIECCHI.

@OyHKIMY, OMNHCHIBAIOIIME TMPSIMYI0 UM OOpaTHYH NPOIMOPIMOHAIBHBIC
3aBUCHMOCTH, MX rpaduku. Oynkuu y = X%,y = X3,y = N J;. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHui.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIBbHBIE YHCJIA

PannonanpHbIe YUCHA, UPPAUUOHATbHBIE YUCAA, KOHEUHble U OeCKOHeuHble
oecsmuuHvle Opodu. Muodcecmso OelcmeumenbHblX Yucesl, 0eliucmeumesibHble YUCid
Kak beckoHeunble decamuynvie Opoobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOACECMBOM OCUCMBUMETbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

Cpasnenue  OelicmeumenvHuvlX — uucel, dapu@memuyeckue Oeucmeus ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepeHnusi, NpuOIHKeHUSA, OLIEHKHN
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, MJIUTEIBHOCTh IIPOLIECCOB B
OKPY’KAIOLEM MHpE.

[TpubnmxkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCSA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemeu pasiodHceHuem Ha MHONCUMETU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 ajareOpanyeckuM METOIO0M.

Cucrembl ypaBHeHH I

VYpaBHeHUEe C IByMs INEpeMEHHbIMU U ero rpaduk. PemieHue cucrteM ABYX
JMHEWHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMHU. PemieHue cucrem IByX ypaBHEHWU,
OIHO U3 KOTOpBIX JMHEHHOE, a Jpyroe — BTOpoill creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM NEepeMEHHOW. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOW. KBanpaTHele HepaBeHCTBa.
['paduueckas uHTEprnperanyds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMM.

Dynkyuu

KBagparuunas dbyukums, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThl
BEPUIMHBI 1apadoJibl, OCh CAMMETPHUH MapadoJIbI.

['paduku (byHKITHIA: y = kx, y = kx + b, y= X2
y = X, Y= 'ou ux cBoiicTsa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObl 3aJaHUS YUCIOBBIX MOCIEA0BATEIbHOCTEH

[loHATHE 4YHKCIOBOM MOCIEIOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOM hopmyIioi u popmyIoit N-ro YeHa.

ApudmMeTrndeckasi M reoMeTpUUYECKas POrPecCUuu

Apudmernueckas u reomeTpuueckas mporpeccuud. PopMynbl N-ro uiIeHa
apu(pMETHIECKON ¥ TeOMETPUUECKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAocKocmu. JIuneunvili U 3KCHOHEHYUANbHBIL POCH.
Croorcrvle npoyenmai.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KIIACCBI

Henaun n3yyeHusi yaeOHOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eomerpusi» npeacrasiensl B [IOOI1
OOQO. Onum 3akiarOyarOTCsA, MPEXKIAE BCEr0 B TOM, YTO Ha YpPOKaxX TIeOMETpUHU
oOydJaronuiicss y4uTCs MPOBOJUTH  JIOKA3aTENbHBIE PACCYKIECHHS, CTPOUTH
JIOTUYECKNE YMO3AKIIOYEHHUs, JOKa3blBaTh HMCTUHHBIE YTBEPKICHHS WU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHUTH PACCYKJECHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (QOpMyIHpOBaTh OOpaTHbIC YTBEepXkicHUs. B 00yueHun
YMEHHUIO pacCykJaTb COCTOUT Ba)XXHOE BOCIHTATEIBHOE 3HAYEHHUE H3YyYCHUS
reOMETPHUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

BTopoii 1enpi0 H3ydeHUsS] TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
WHCTPYMEHTA TPU PEUICHUM KaK MaTEeMaTHYECKUX, TaK WU MPAKTUYECKUX 3ajady,
BCTPEYAIOLIUXCS B PEAJTbHOM )KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKojJe. JUJIg 3TOro y4HMTeNl0 pPEeKOMEHAYEeTCs
noaAOUpaTh 3aJayd MPAKTHYECKOro XapakTepa IJisi pacCMaTpUBAEMBIX TEM, YUUTh
00y4Jaronuxcsi CTPOUTh MAaTEMAaTUYECKUE MOJIETH PEalbHbIX KU3HEHHBIX CUTYAIIHM,
MPOBOAUTH BBIYUCIEHUS M OLIEHUBATh aJICKBATHOCTh IOJIYYEHHOIO pe3yJIbTara.
KpaitHe BaxXHO MNOMYEPKMBATH CBSI3M TEOMETPUU C JIPYTHUMHU IPEAMETAMH,
MOTHUBUPOBATh HCIOJIb30BaTh OMPEIEICHUS TE€OMETPUUYECKUX (UTYp U TOHSTHUH,
JIEMOHCTPHUPOBATH MPUMEHEHHUE TIOJyYCHHBIX YMEHUHN B (PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJee sipKo BUAHBI B TeMax «BekTtops», « TpUroHoMeTpruiecKue COOTHOIIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo ywyebHOMYy TUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypce
«['eomeTpusi», KOTOPHI BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3leibl COJEpIKaHUS:
«I"eomeTrpuueckue pUrypsl 1 ux CBOMCTBaY, «/3MepeHne reoMeTpUIECKUX BETUIUHY,
a Takke «JlekapToBbl -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwi», «/IBrxkeHUs
miockocti» U «IIpeobpazoBaHus o100Ms.

VY4eOHbIil TUIaH NpegycMaTpUBaeT U3ydYeHHUE FeOMETPUM Ha 0a30BOM YpOBHE,
UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B yueOHOM r'OJy, BCETO 3a TPH rojia 00yueHus
— He meHee 204 yacos.

Conep:xkanue yueOHOro Kypca (1o rogam o0y4eHusi)

7 KIIACC

Havanbnpie nmonstus reomerpuun. Touka, npsiMas, OTPE3OK, JIyd. YToJ. Buuasbl
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yriaoB. BeprukanbHble H  CMexXHBIE YIubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

Cummempuunvie ueypol. Ochosnvie ceoticmea oce6oli cummempuu®. IIpumepsl
CUMMETPHH B OKPYKAIOILEM MUPE.

OcHogHble nNOCmpoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, OuccekTpuca, ux cBoiicTBa. PaBHOOe peHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U MPU3HAKU PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3naku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MApaJUIEIbHBIX NpAMBIX. CyMMa yIiIOB TPEyroJIbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMoyrosibHbId  TpeyronbHUK. CBONCTBO MEOUaHbl  IPSIMOYTOJBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K THIOTEeHY3e. [Ipu3Haku paBeHCTBa MPSAMOYIOJIBHBIX
TPEYroJabHUKOB. [IpMOYTronbHBINA TPEYroiabHUK ¢ yriioMm B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCME0 MpPey20abHUKA, HEPABEHCTBO O JIUIMHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJbLIEH CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yriia © CEpeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy»XHOCTb U KpPYT, XOpJa U AUaMEeTp, UX CBOKMCTBA. B3auMHOE pacronoxeHue
OKpPY’)KHOCTH M mpsMou. KacarenpHas M cekymas K OKpYXHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BrimcanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

Yeroeipéxyronpauku. [lapauienorpaMM, €ro npu3Haku U CBOMCTBA. YacTHbIe
cllyyad TmapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamenusi, €€ CBOHCTBA M IPU3HAKHU.
[IpsimoyronbHas Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeHUE JINHUU
TPEYTOJBHUKA U Tpaneuuu. [lenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvrukos, kodppuyuenm noodoodus. Ilpusnaku noooodUs
mpey2onbHuxkos. llpuMeHeHmne moao0us Mpyu peieHny TPaKTUISCKUX 3a71a4.

CpoiicTBa momanei reomerpuyeckux ¢uryp. DopMynbl s TIOMIATU
TPEYroJibHUKA, Tapajienorpamma, pomba u Tpanernuu. OTHOIIEHWE TIIOMIAeH
MO00HBIX (UTYP.

Brruncnenne miuomaned TPeyrojJbHUKOB U MHOTOYTOJIBHMKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyc, KOCUHYC, TaHT€HC OCTPOrO yrIjia NPsIMOYTOJIBHOIO TPEYroJibHUKA.

3 3,H€CI) " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuajia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpudyeckue QyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrnucaHHble U LIEHTPANIbHBIC YTJIbI, YTOJ MEXK]Y KacaTeIbHOM U XOPAOU. YTIIbI
MEXKJy XOpAaMHh U CEKylMMH. BrucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacnonoxenue AByX OKpyxkHocTe. Kacanme okpyxHocteir. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TaureHc yrio ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POPMYIIbI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CHHYCOB. Pemenue
MIPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.

IIpeobpaszosanue noooodus. [looobue coomeemcmeenuvix 21eMeHmMO8.

Teopema o npoussedeHuyu OMpe3Ko8 Xopo, meopemul 0 NPOU3BEOEHUU OMPE3KOE
CceKywux, meopema o Keaopame KacamebHOlL.

Bektop, nnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HANPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpauuy Haja BeKTopamu. PasnokeHume BekTopa IO  JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatel BekTOpa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE 11 HAXOKICHHS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YpasHenus npsamor N OKPYKHOCTH B
KOOpDAMHATAX, MEPECEYEHUE OKPYKHOCTEM M NPSAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHECHHUE.

[IpaBunibHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ['pangycHas u paauaHHas
Mepa yrJia, BEBIYMCIEHUE JUTMH IyT OKpYyKkHOCTel. [Inomans kpyra, ceKkTopa, CEerMeHTa.

Heuoicenua nnockocmu u euympenHue cummempuu ¢ueyp (d1emenmapHule
npeocmasnenus). Ilapannenvuuiii neperoc. Ilosopom.
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ITPUMEPHA PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Heau n3yyeHusi yaedOHOro Kypca

B coBpeMeHHOM LIU(POBOM MUPE BEPOATHOCTD U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTD, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPHIOKEHUU, TaK M UX
ponu B oOpa3zoBaHuu. Kaxxaplil 4eIoBeK MOCTOSHHO MPUHUMAET PEUICHHs] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa HH(DOpMAaNUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIIIIeHHE. IMEHHO mo3ToMy
OCTPO BCTaja HEOOXOAUMOCTh C(POPMHUPOBATH y OOYYAIOIIHUXCS, B TOM YHCTE
oOyuatomuxcst ¢ 3P, ¢yHKUMOHANIBHYI0O I'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ceOs B
Ka4eCTBE HEOTHEMJIEMOM COCTABIIAIOLIEH YMEHHUE BOCIPUHHUMATh U KPUTHUYECKU
aHAJIM3UPOBATh MH(POPMAIUIO, IPEJCTABICHHYIO B pa3IUYHbIX (Qopmax, MOHUMATb
BEPOSATHOCTHBIA XapakTep MHOIMX pEajbHBbIX IIPOLECCOB U  3aBUCHUMOCTEW,
IIPOU3BOANUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
IpUHLMIIAMU cOOpa, aHaJIM3a U MPEACTABICHUS TaHHBIX U3 Pa3Iu4HbIX chep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAeT 00yUyarouXcs K 00IECTBEHHBIM HHTEPECaM.

B crpykrype mnporpaMmbl yd4eOHOro Kypca «BeposSiTHOCTb M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHNUU:
«IIpencraBneHune TaHHBIX U ONKMCATENbHAS CTATUCTUKAY; « BEpOATHOCTBY; «DIIEMEHTBI
KOMOMHATOpUKN»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CIIY>KUT OCHOBOM 7151 (YOPMUPOBAHUS HABBIKOB padbOTHI ¢ MHPOpMAITUEH: OT YTCHUS U
MHTEpIIpeTaluy HH(OpMalMU, MpeACTaBICHHOW B TabiuLax, Ha JuarpamMmax u
rpadukax g0 cOopa, MNpEACTaBIECHUS M aHajdu3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEJHUX U pacceumBaHus. Pabortas ¢ naHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunThiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIIBUraTh,
apryMEHTUPOBaTb M KPUTUKOBATh IPOCTEUIINE TUIOTE3bl, PA3MBILUIATE HAaJ
(dakTopaMy, BBI3BIBAIOIIMMU HW3MEHUYMBOCTb, M OLEHUBAaTh MX BIMSIHHE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U ITPOLIECCHI.

WHTYUTUBHOE IIPEACTABICHUE O CIIy4YalHONM H3MEHYUBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEU U TEHJCHLIUM CTAHOBUTCS MOTUBUPYIOLLIEH OCHOBOU ISl U3Y4YECHUS
Teopuu BeposTHocTel. bomnbioe 3HaueHue s oOydaroniuxcs ¢ 3I1P 31eck umeror
IIPAKTUYECKUE 3aJaHUsA, B YACTHOCTU OIIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMU
MOJEISIMH.

[TonsiTue BEpOSTHOCTH BBOAUTCS Kak Mepa MpaBAoONoaoOus Cciay4yailHOTo
coObrtus. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcst ¢ mpoctedmmmMu
METOJAMHU  BBIYMCIIEHHS BEPOATHOCTEM B  CIy4YalHBIX OJKCIIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ DJIEMEHTAPHBIMU  HMCXOJAaMH, BEpPOATHOCTHBIMA 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pelaTh Oojiee CIOoXKHblEe 3amaur. B Kypc BXOmsT
Ha4yaJIbHbIC [PEIACTABICHUS O CIy4alHBIX BEIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHKAX.
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Taxxe B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaroIIMXCs C
3[IP ¢ MHOXECTBaMHM W OCHOBHBIMH ONEpPAallMSIMM  HAJX MHOXXECTBaMH,
paccMaTpUBAIOTCS NPUMEPHl INPUMEHEHUs JUIA PELIICHWS 3a7a4, a TaKkKe
MCIOJIb30BaHUs B IPYTUX MaTEeMaTHYECKUX Kypcax U y4eOHBIX IIpeIMeTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7-9 kmaccax m3ydaercs Kypc «BepOSTHOCTb M CTAaTUCTHUKA», B KOTOPBIH
BXomaT paszaenbl: «lIpencraBiieHWe JaHHBIX W ONHUCATEIbHAs CTATHCTHKAY;
«BeposaTHocThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBI Yac B HEJCITIO B TCUCHHUC
KaxkJ10ro roaa o0ydenus, Bcero 102 yueOHbIX Haca.

Copaepxanue yueOHOro Kypca (1mo roxam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3amoaHCHHUE
Ta0JIUIL, YTEHHUE U MIOCTPOCHUE TUArpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peajabHBIX MporeccoB. M3Biaeuenne nHGpopMauu U3 AuarpaMmm u
Ta0JIHII, UCTIOIH30BAHNE U MHTEPIPETAIINS JAHHBIX.

OnucarenpHas CTAaTUCTUKA: cpeaHee apuPpMETHUYECKOEe, MEIHWaHa, pa3Max,
HauOoJblllee W HaWMEHbIee 3HAYCHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cryuatinelii sKkcnepumenm (onvim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb mManoseposmuulx u npakmuyecku 00CmMo8epHuIX COObIMULL 8 NPUPOOe
u 6 obwecmse. Monema u uzpanbHas KOCMb 6 Meopul 6epoSMHOCmel”.

I'pagh, eepwuna, peopo. Cmenenv eepuiunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuknvl. [lymu 6
epaghax. O6x00 epaga (3irepos nyms). [Ipedcmasnenue 06 OpUEeHMUPOBAHHOM
epaghe. Pewenue 3a0au ¢ nomouvbro 2pagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TAOJIUII, AUATPAMM, TpadUKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuu  Haju
MHOKECTBaMU: 00BbEIMHEHUE, MepeceueHue, nonoaHeHue. CBoMCTBa onepanuii Hajl
MHOKE€CTBAMU: MIEPEMECTUTENBHOE, COYETaTeNIbHOE, pacIpeIeauTeNbHOE,
BKITFOYeHUS. Vcrionp30Banne rpaduaeckoro npeACcTaBiICHUS MHOXKECTB ISl ONTUCAHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Uszmepenue pacceusanus oannuvlx. [ucnepcusi u cmamoapmHoe OMKIOHEHUe

4 3,H€CI) " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAHE. Hez[aror
CaMOCTOATCJIbHO OIPCACIACT 00BeEM n3ydaceMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombita. ChydaliHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMH.
Crnyugaitaeiii BBIOOp. CBSI3b MEKIY MAJIOBEPOSTHBIMH M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbed: eOUHCMBEHHOCHb NYMU, CYWeCmB8o8anue sUcyell
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM SepuUH U duciom péodep. Ilpasuno ymHodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uaepamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna  ClOHCEHUS
gepossmHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 6ude oepesa. Pewienue 3a0au Ha
HAaxooicoeHue 6eposmHoCcmeli C HOMOWbIO Oepea CIYUAlHO20 OdKCNepuMeHma,
ouazpamm Diinepa.

9 KVIACC

[IpeacTaBieHue JaHHBIX B BUJE TaOIUII, JUarpaMm, TpauKoB, UHTEPIIPETAIIIS
JTaHHBIX. UTeHUe U mocTpoeHue Tabaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
llackana. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyyaiinviii 86100p MOYKU U3 ueypsl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 02U OKPYHCHOCHU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnbITaHUM 10 niepBoro ycnexa. Cepust
ucneITanuii bepaymm. BeposTHOCTH COOBITHII B cepyu UCTIBITaHUI bepHysuim.

CnydailHasg BeIMYMHA W paclpelie]ieHne BEposITHOCTEH. MaremaTudyeckoe
oxunanue u nucnepcus. [[pumMepsl MaTeMaTHYEeCKOTO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHHUS BETMUYUHBbL. MaTeMaTHYECKOE OKUAAHUE U TUCTIEPCHUSI CITyHaHOMN
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTBITAHUN bepHym.

[Tonarue o 3akoHe OOJbIIMX yuced. M3mMepeHue BEpOSITHOCTEH C MOMOIIbIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B PUPOJIC U OOIIECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI

[IpoBeneHNE OLEHKM JOCTHKEHUN IJIAHUPYEMBIX pE3yJbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa NpPOBOJUTCS B GOpMeE TEKYIIEro U PyOEKHOTO KOHTPOJIS B BUJIE:
KOHTPOJbHBIE Pa0OThl, CaMOCTOSITEIbHBIE Pa0OTHI, 3a4eThl, MaTEeMaTHYCCKUE
JUKTAHTBI, TPaKTUYECKHe pPabOThl, MUCHMEHHBIH OTBET TO WHANBUIYaTbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHHUE.

st o6yuatomuxcst ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYTUPOBKHU 33JlaHUl Ha
«TIOIIATOBYIOY, IANTAINIO TIPEJIaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOT'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX M TMHCBMEHHBIX HWHCTPYKIIHH,
YIPOIEHUE JJTMHHBIX CIOKHBIX (POPMYIUPOBOK MHCTPYKIIMA, PEIICHUE C OMOPOM Ha
anropuTM, oopasell, UCIoIb30BaHKE CIIPAaBOYHON MH(MOpMAIUK.
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MaremaTunka
S5 kJacc

Kontponbshas pabora Ne 1. Tema. Harypanbhbie uncia.

KontponbHas padbora Ne 2. Tema. JIelicTBUS ¢ HATypaIbHBIMU YHUCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnonb3oBaHue CBOMCTB AeUCTBUI TIpU
BBIYHMCIICHUSX.

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [learmocts uncen.

Kontponbhas pabota Ne 6. Tema. OObIKHOBEHHBIE TPOOH.

KontponbsHas padora Ne 7. Tema. CiokeHre U BBIYMTAHHE TPOOEH.

Kontponbhas padota Ne 8. Tema. YMHOXKEHHE U IeTIeHUE TPOOEH.

Kontponbnas padora Ne 9. Tema. [lecstuunbie qpobu. CpaBHEHHE JECATHUHBIX
TpoOeii.

Kontponbshas padota Nel0. JleiicTBus ¢ AECITUUHBIMU APOOSMHU.

Kontponbshas pabora Ne 11. Tema. Mtoroast koHTpospHas padoTa.
6 kacc

KontposnbsHas padota Nel. Tema. [lenmMocTh HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHas! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas padora Ne3. Tema. Otnomenue. [Ipomnopiusi.

Kontponsnas padota Ned4. Tema. [IporeHT.

Kontponbshasa padora Ne5. Tema. YerbipexyroiabHuk. @opMysbl epuMerpa u
MJIOLIAN TIPSIMOYTOJIBHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOKUTENBHBIX U OTPULATEIBHBIX YHCE]T.

Kontponwsnas padora No7. Tema. CrnokeHue U BEIYMTAHUE TTOJIOKUTEIIBHBIX U
OTpPULIATENBHBIX YUCET.

Kontponbsnas pabora Ne8. Tema. YMHOKEHHE U JICJICHHE TTOJIOKUTEIBHBIX H
OTPULIATENBHBIX YUCET.

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosbHasi cucremMa KOOpAUHAT.
Jlnarpammel.

Kontponbshas pabora Nel(. Tema. iToroBast KOHTpoJibHAs paboTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
palMOHAIBHBIMU YUCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas pabora Ne3. Tema. bykBeHHbBIC BRIpaKCHHUSI.
Kontponbshas padorta Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padota Ne6. Tema. JInneitHoe ypaBHEHHE C OHOM TEPEMEHHOM.
Kontponbnas padota Ne7. Tema. CucteMbl TUHEHHBIX YpaBHEHUI.

29



Kontponsnas padora Ne 8. Tema. Koopaunate! u rpadukm.
Kontponbshas padbora Ne 9. Tema. [lousitue dynkuuu. Jluneitnas GpyHKuus.
Kontponbshas padora Nel0. Tema. UTorosast koHTposibHas padoTa.
8 kiacce
KontponbHasa padora Nel. Tema. KBagpatnbsiii kopeHb. ApupMeTHYECKHA
KBaJpaTHbIN KOPEHb.
Koutponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM TOKa3aTENIEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponshass pabora Ne3. Tema. AnreOpamueckas npo0Ob. CokparieHue
Ipooeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
KoHntposbHas padora NeS. Tema. KBanpaTHbie ypaBHEHUS.
KontponbHas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPATHBIM.
TexkcToBble 3a7a41, CBOASAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
Kontponbshas padora Ne8. Tema. UnucaoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontponbHas padota Nel 1. Tema. iToroBas KOHTpoJibHasI paboTa.
9 knacc
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KoutponbHas pa6ota Ne2. Tema. YpaBHEeHUs ¢ OJIHON IEPEMEHHOM.
Kontponbshas padota Ne3. Tema. [IpoOHO-paiimoHaibHbIe YpAaBHEHHUS.
Kontponbshas pabora Ned. Tema. CucteMsl ypaBHEHUN € ABYMS TIEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinbie HepaBeHCTBA C OHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
Kontponsnas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. UToroBast KOHTpoJibHas padorta.

I'eomerpusn
7 wJjacc

KontponsHas pabGora Nel. Tema. OCHOBHBIE TIeOMETPUYECKHE CBOWMCTBA

MPOCTEUIIUX PUTYD.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyroOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpEeHHBIN TPEYTrONbHUK.
Kontponbhas padora Ne5. Tema. [TapannensHbie npsMeble.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponsnas padora Ne 7. Tema. OKpyHOCTb U KpYT.
Kontponbshas pabota Ne6. Tema. UToroBast KoHTpobHas paboTa.

8 ki1acce
Kontponwsnas padora Nel. Tema. UeTbIpeXyroJIbHUKH.
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Kontponwsnas padota No2. Tema. Cpennsisi tuHus TpeyroiabHuka. CpemHss
JIMHUS TPATICINH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas paborta Ned. Tema. [Lnomans mogo0HbIX (uryp.
Kontponbshas padorta NeS5. Tema. Teopema ITudaropa.
KontponbsHas padota Ne6. Tema. Yriabl B OKPY>KHOCTH.
KontponbsHas padota Ne7. Tema. UToroBast KOHTpoJibHas paboTa
9 knacc
Kontponbhas padota Nel. Tema. Perienne TpeyroibHHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, YETHIPEX YT OIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TIIOCKOCTH.
Kontponbshas pabora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKH.
KontponbsHas padota Ne6. Tema. [Tnommaas kpyra u ero gactei.
Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHasI paboTa.

BeposiTHOCTB U cTATHCTHKA
7 wJacc

Kontponrnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
KontponsHas padota Ne2. Tema. OnucaTtenbHas CTaTUCTHKA.
Koutponbshas pabora Ne 3. Tema. CriydaitHasi ”3BMEHUYHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BeposTHOCTH M HacToTa CIy4ailHOTO

COOBITHSI.

8 kyacc
Kontponbshas padora Ne 1. Tema. MuoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
KonTtponbsHas padbora Ne 3. Tema. CnydaitHbie COOBITHS.

9 knace
Kontponbsnas pabota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbshas pabora Ne 3. Tema. CiryqaitHas BeTu4HHA.

31



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
JeSITeIbHOCTH;

MOBBIICHUE ypPOBHS CBOCH  KOMIIETGHTHOCTH  4Y€pe3  MPAKTHIECKYIO
TEeSTETLHOCTD, TPEOYIOIYI0 MaTEeMAaTUUECKUX 3HAHUW, B TOM YHCJIE YMEHHUE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM J€HCTBOBATH
B OTCYTCTBUE FapaHTHl ycriexa;

crocobHocTh oOydarommxcs ¢ 3[IP k oco3HaHuio cBOUX JAEPUIUTOB U
MIPOSIBJIICHUE CTPEMJICHUS K UX MPEOO0JICHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3inyaTh y4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOATENIbHO, W CHUTyallud, TJ€ CJEAyeT BOCIOJIb30BAThCS CIPABOYHOM
nH(OpMaIeH WK IPYTUMHU BCIIOMOTATEIILHBIMHU CPEJICTBAMH;

CIIOCOOHOCTH MEPEHOCUTH MOJTyUYEHHBIE B X0/1¢ 00YUCHHsI 3HAHUS B aKTYaJIbHYIO
CUTYalIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTEMAaTHYECKUX 3HAHUN);

CIIOCOOHOCTh OPHUEHTHPOBATHCS B TPEOOBAHUAX W TpaBUiIaX MPOBEACHUS
MIPOMEKYTOUHON ¥ UTOTOBOM aTTECTAIUH;
OBIIJICHHE OCHOBaMHU (PMHAHCOBOM TPaAaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

yCTaHaBIMBaTh  IMPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuasa;

BBISBJIATH JCPUIUT AAHHBIX, HEOOXOAUMBIX AJI PELICHHs MMOCTABJICHHOM
3a]1a4u;

C TIOMOIIIBIO YYUTENSI BEIOUPATh CIIOCO0 pelIeHHs] MaTeMaTHIeCKON 3a/1a4uu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

NPUMEHATh M TPeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTeMaTHYECKHX 3a7a4;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMAIIHIO PA3IMYHBIX BUIOB U (OpM
MpeJICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aMTOMUHATH M CUCTEMAaTU3UPOBATH WH(OpPMAITHIO.

MOHUMATh U HCIOJIb30BaTh MaTEMaTHYECKHIE CPEACTBA HATJISIIHOCTH (Tpaduk,
AarpamMMmbl, TaONWIBI, CXeMbl H JAp.) IS WUIIOCTpAallud, HWHTEPIpETaIny,
aprymMeHTaIuu.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHHIMU
odelicmeuamu:

OpraHU30BBIBATh Y4e€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATCIHHOCThH C
YUYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a]1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI paboThI; paboTaTh B IPYIIIE:
HaxOJUTh OOIlee peIIeHHe M paspeniaTh KOH(MIWKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIMHI M y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATH, APIYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIMYWW PA3HBIX TOYEK
3peHUs W pa3pemath KOH(IUKTBI Ha OCHOBE YYETa MHTEPECOB M TO3MIIMN BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIMI0 U KOOPAMHUPOBATH €€ C MO3ULUSIMU
MapTHEPOB B COTPYJHUUYECTBE MPU BBHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJTHSATH CBOIO 4YacTh PaOOTHI, JOCTHraTh KayeCTBEHHOTO pe3yibTaTa M
KOOPAMHUPOBATH CBOM JICUCTBUSA C IPYTUMH WICHAMH KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

CTaBHUTh I1€JIM, BBIOMpATh M CO3/laBaTh AJTOPUTMBI JJIA PEIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPOOIIeM;

IJIAHUPOBAaTh M OCYIIECTBIIATH JICATEILHOCTh, HAIPaBJICHHYIO Ha pEIIeHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMynUpoBaTh U YyACPKHUBATH Yy4yeOHYIO 3ajady, COCTaBISATH IUJIaH U
MOCJICOBATEILHOCTD JICHCTBUIM;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATH MPABUILHOCTD WJIM OIITMOOYHOCTD BBITIOJTHEHUS YUeOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

CIMYaTh CHOCO0 JACHCTBHS M €r0 Pe3ysbTaT C 3aJaHHBIM ATaJOHOM C IIEJIbIO
0oOHapyXeHUs OTKIIOHCHUH U OTJIMYUM OT ATaJIOHA.

MPEABUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MPH PCIICHUH y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEIbHOCTU, OMNpPEACNATh MO3UTHUBHBIE M3MEHEHMsI M HaIlpaBJeHUs, TpeOyroliue
nanbHeuen padoTsl;

PETYIMPOBATH CITOCOO BBIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl ocBOeHUs yueOHOro mpeaMera «Martematuka (BKio4as anreopy,
Tr€OMETPHUI0, BEPOSITHOCTh M CTAaTUCTUKY)», paCHpeAesIeHHbIE MO rojaM OOy4eHHs,
(bOopMyIUPYIOTCS MO MPUHIUITY I00aBIEHUS HOBBIX PE3YJIbTaTOB OT roja K IOy, yKe
Ha3BaHHbBIC B IIPEIBIIYIINX IOJax MO3ULMH, KaK IPABUIIO, JOCIOBHO HE IIOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYAHUIO BKJIHOYAIOT
pe3yNbTaThl MPEABIYIIUX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITIPUMEPHO
PABOYEIT [IPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHUST)

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00€CleYrBaTh JOCTHUXKEHUE CIEAYIOIUX MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB:

5 KVIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHIX U OTIEPUPOBATH HA 6A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C HATYPAJIbHBIMH YHCIIAMHU, OOBIKHOBEHHBIMU U JIECATUIHBIMH JPOOSIMH.

CpaBHHBATH U YyIOPAA0YNBATH HATypaIbHBIC YMCIA, CPABHUBATH B IPOCTEHIIINX
city4asix OObIKHOBEHHbIE IPOOH, IECATUUHBIE JPOOH.

CoOTHOCUTB TOUKY Ha KOOPAMHATHOU (YMCIIOBOI) IPSIMON C COOTBETCTBYIOILIUM
€l YMCJIOM 1 U300paKaTh HATYpaIbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
MPSAMOM.

BeimonHaTh  apudmMeTHdyecKkue JeHCTBUS C HATypaIbHBIMU YHCIAMHU, C
OOBIKHOBEHHBIMH JPOOSIMHU B MIPOCTEUIIINX CIIyHasiX.

BrITIONTHSTE POBEPKY, MPUKUAKY PE3yTbTaTa BEIYMCICHUN.

OKpyriaTh HATypalbHbBIE YHCTIA.

Pewenue mexcmosuwix 3a0au

Pemars TekcTOBBIE 3alauM apUPMETHUYECKUM CIIOCOOOM U C IOMOIIBIO
OpraHM30BaHHOIO KOHEYHOIro Mepedopa BCEX BO3MOXKHBIX BapuUaHTOB (IpH
HEOOXOJIMMOCTH C HAMPABJISAIONICH MTOMOIIBIO).

Pemate 3amauu, cojaepxamiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYHMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (TIpH HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(MOPMAIIUN).

Hcnonp30BaTh KpaTKUE 3aIMCH, CXEMBbI, Ta0IHIIBI, 0003HAYCHUS TIPU PEIICHUN
3azay.

[Tonb30BaThCs OCHOBHBIMH €IUHUIIAMH U3MEPEHUS: LIEHbI, MaCChl; PACCTOSHUS,
BPEMEHH, CKOPOCTH; BbIpaXkaThb OJHU €IWHUIBI BEJIMYMHBI 4Yepe3 napyrue (mpu
HEO0OXOJMMOCTH C OMOPOM Ha CIPABOYHYIO HH(OPMALIUIO).

W3Bnekats wH(OpMaIuioo, MNpeACTaBICHHYIO B Ta0iuile, Ha CTOJIOYATOM
ArarpaMMe, HHTEPIPETHPOBATh IPEICTABICHHbIE JaHHBIC, UCIIOJIb30BaTh JaHHBIC PU
pelIeHnH 3a1a4.

Haznaonaa zeomempus

[Tonb30BaThCA T€OMETPUUYECKUMHU TMOHATUSAMU: TOYKA, MpsSMasi, OTPE30K, JyY,
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yT0Jl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIMUX (opmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOAMMOCTH IO BHU3yallbHOM OIOpE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEPIIHHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaIuyC, THAMETP, LICHTP.

N300paxkath H3y4YeHHbIE TeOMETpUuYecKre (Urypsl Ha HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (M0CIIe COBMECTHOTO aHAIU3a).

HaxoauTe ANMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C TMOMOIIBIO
JUHEWKHU, CTPOUTHh OTPE3KH 3alaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIIOB MPSIMOYTOJIbHUKA, KBajpaTa sl UX
MOCTPOCHUSI, BBIYUCIICHUS IUIOIAAN U IEpUMETpa.

Beluncnare mepuMerp H IUIONMIQJb KBajpaTa, MNPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4HCiIEe (QuUryp, M300pakEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaTbCd OCHOBHBIMM METPUYECKHUMH €AWUHULIAMH HU3MEPEHUS JIMHBI,
TJIOIIA/N; BBIPAXKATh OJTHU €AMHUIIBI BEIMYMHBI Yyepe3 Apyrue (pu He0OXO0AUMOCTHU C
OTOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO).

Pacnio3naBaTh napasuienenuesi, Kyo, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA,
pedpo TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS Napaljiesienunena, Kyoa.

Breruncnare 00bEM Ky0Oa, mapaiiesnenurnena mo 3aJaHHbBIM H3MEpEeHUsiM (C
OTIOPON Ha AJITOPUTM Y4EOHBIX JIEUCTBHUIA), TOJIb30BATHCS CAMHUIIAMHU H3MEPEHUS
00BEMa.

Pemiath HecCIOXHBIE 3aJja4yd HAa HM3MEPEHUE T'C€OMETPUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOpPOi).

6 KJIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C Pa3JIMYHBIMU BUJAMM YHUCENl U CHOCOOAMM WX 3aIUCH, MEPEXOAUTH
(ecyu 3TO BO3MOXKHO) OT OJTHOHM (hOPMBI 3aIMUCH YUCHA K IPYTOH.

CpaBHUBaATh M yHOPSAOYMBATH LI€JbIe YHCIA, OOBIKHOBEHHBIE U JIECATUYHBIC
ApoOu, CpaBHUBATH YMCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimonusaTe apudmeTnyeckre AeHCTBUS C HATYPATIbHBIMH U LEJIBIMHU YHCIAMH,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSIMHU, MOJOKUTEIBHBIMA U OTPHUIATEIbHBIMU
YU CIIAMHU.

BpIuucisaTh 3Ha4EHUs YUCIIOBBIX BBIPAXKEHUM, BBITIOJIHATh IPUKUAKY U OLIEHKY
pe3yibTaTa BBIUYMCIEHUMN; BBIOJHITh MPEeoOpa3oBaHUSI YUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETHUUECKUX JEHCTBUH.

COOTHOCUTH TOUYKY Ha KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOIIUM €U YNCIIOM
Y U300pakaTh YMCJIa TOUKaMU Ha KOOPAMHATHOM MPSAMOM, HAXOAUTH MOYJIb YUCIIA.

COOTHOCHTH TOYKHM B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATaMU
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3TOM TOYKH.

OkpyrasTh LieNble 4YKCla W JAeCSITHYHble Apodu (mo oOpasily), HaXOAUTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTHPOBATHCS B MOHATHUSAX M OTIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMH C 3aMHChIO CTECTICHH YHCJIa, HAXOIUTh KBaJIpaT U Ky0 4MCIa, BEIYUCISATH
3HAYCHUS MPOCTEHIIINX YHCIIOBBIX BRIPAKCHUH, COJEPIKAIINX CTCTICHH.

[Tonp30BaThCA MpU3HAKAMU JEIUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
JTOPUTM TPaBUJIA), PACKIIAJbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIH.

Tonv306amucsa macuimabom, COCTaBIIATH MPOMOPLUU U OTHOIICHUS.

Hcnonp3oBaTh OYKBBI i1 0003HAUCHUS YHCEN TIPH 3alHCH MaTeMaTHYECKHUX
BBIPDAKEHUN, HAXOAUTh 3HAYeHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIIECTBIISSA
HE0OXO0MMbIE TMOACTAHOBKM W TMpeoOpa3oBaHus (C OMOPOM Ha aJrOpUTM Y4EOHBIX
JEUCTBUM ).

HaxonuTh HeM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemiath MHOTOIIArOBBIE TEKCTOBBIE 3aJa4d apU(PMETHUYECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pematp pocTenime 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTMOPIIMOHAILHOCTHIO BEJIMYMH, MPOIEHTAMH; peliaTh TPU OCHOBHBIC 3aJja4M Ha
JpOOU U TIPOIICHTHI.

Pemate 3amaum, conep:kalive 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHHE, IIEHA, KOJTUYECTBO, CTOMMOCTb; TPOU3BOAUTEIIHLHOCTD,
BpeMs, 00bEMa paboThI, UCTIONB3YS apudMETUUECKHUE IEHCTBUS, OIEHKY, TPUKUIIKY;
MIOJIB30BATHCS SAUHUIIAMH U3MEPECHUS COOTBETCTBYIOITUX BEIIMUHH.

CocTaBnaTb OyKBEHHBIC BHIPAKEHUS M0 YCIOBHIO 33J]a41 MOCJIE COBMECTHOTO
aHaIMn3a.

N3Bnekath uH(OpMaIMIO, MPEACTABICHHYI0 B TaOJuWIlaX, Ha JMHEWHOM,
CTOJIOYATONM WM KPYroBOW JauarpaMmax, HHTEPIPETUPOBATH IIPEICTABICHHBIC
JTAaHHBIC; UCTIOJIB30BATh JJAHHBIC MPY PEIICHUU 3a/1a4.

[IpeacraBnsath nHOOPMAITUIO C TTOMOIIBIO TAOJINII, JIMHEWHON U CTOIOYATOM
JUarpaMM.

Haznaonan zeomempus

[IpuBoaMTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
WU3YYCHHBIX TEOMETPHYCCKMX TUIOCKMX W TPOCTPAHCTBEHHBIX (QUTYP, TpPHMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHPA Ha HEJIMHOBAHHOMN
Y KJIeT4aTOl Oymare u3y4eHHbIC TUIOCKHE TeOMEeTprudecKrue GUTYphl U KOHPUTYpAITUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpenctaBieHHE O TEOMETPUYECKUX TOHITHSX: PAaBEHCTBO (UTYP,
CUMMETpPHSI, OCb CHMMETPHUH, IIEHTP CUMMETPUHU.

HaxonuTh BeTMYHHBI YTJIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
VIIIBI 33JIaHHOW BEJIMYWHBI, TIOJIb30BAThCS MPHU PENICHUH 3a/1ad TPaJayCHON Mepoiu
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJbHHKA, IOJh30BATHCS
eIMHULIAMH U3MEPEHHMsI JITMHBI, BBIPAXKATh OJHHU €IUHUIBI U3MEPEHUS JITUHBI Yepes
IpyTHE.

Haxonutb, UCTONB3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS
TOYKAMH, OT TOYKH JI0 TIPSIMOM, IJTUHY IIyTH Ha KBAJPATHOU CETKE.

Beraucnsate  miuomanbk  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJIHHHUKOB,
MCTIOJB30BaTh pa30MeHNE Ha IPSMOYTOIBHHUKH, HA paBHBIC (DUTYPBI, TOCTPANBaHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAaThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIN;
BbIpaXXaTh OJTHU SAUHUIIBI H3MEPEHUS TUIOIIAIN Yepe3 Ipyrue (Ipu HeoOXOUMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HHPOPMAITHIO).

Pacro3naBaTh Ha MOJEISIX W HM300paXEHUSX NHPAMHUIY, KOHYC, IFIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, Pa3BEPTKA.

N300pakats Ha KJIeTYaTO Oymare mpsiMOYTOJIbHBIN TapalIeIIeIHIIe]I.

Beraucisite 006€M TPSIMOYTOJIBHOTO TMapajuieienuiena, Kyoa, MmoIb30BaThCS
OCHOBHBIMU €JIMHHUIIAMH U3MEpPEeHUs] 00bEMA; BhIpaXKaTh OJHU €IUHUIIBI U3MEPECHUS
00BbEMa yepe3 pyrue (C Omopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHIO).

PemaTe HecHOXHBIE 3a7a4d HAa HAXOXKJEHHWE T'E€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaUsIX (IPU HEOOXOIUMOCTH C BU3YaIbHOM OTIOPOi).

TIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHU S ITIPUMEPHOU
PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA» (ITO TOJJAM OBYUEHW )

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHsl JOHKHO OOecneyuBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa3oBaTENbHbIX PE3YJIHTATOB:

7 KIIACC

Yucna u eéviuucnenusn

BoimonHsTh, couyeTass yCTHbIE W TMHCHbMEHHBIE NPUEMBI, apuUPMETUUYECKUE
JNEUCTBUS C pallMOHATbHBIMU YUCIAMU.

HaxonuTh 3HAUY€HUS YHUCIOBBIX BBIPAXKEHUN; TPUMEHSIThH pPa3zHOOOpa3HBIC
CrocoObl ¥ TPUEMBI BBIUYUCICHHUS 3HAYEHUW APOOHBIX BBIPAKEHUM, COIEpIKaIIUX
OOBIKHOBEHHBIE U JIECITUYHBIC IPOOH.

[lepexoauth OT onHOM (OPMBI 3aMHMCH YUCEN K JIPyroil (mpeoOpa3oBbIBATH
JIECSITUYHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOn). CpaBHUBATH U
YHOPSA0UMUBATh PallMOHATLHBIC YHCIIA.

OKpyrJsTh yncna.

BBINMOMHATS TPUKUIIKY M OIEHKY pe3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUH
YUCJIOBBIX BBIPAYKECHUM.

BbINOIHATE 1EMCTBUS CO CTENEHAMU C HATYpaJlbHBIMU ITOKa3aTeIsIMHU (C OIIOpOi
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHATh MPU3HAKU JIEIMMOCTH, PA3JIOKEHNE HA MHOKHUTEIH HATYpPaJbHBIX
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quced.

Pemlate mnpocreiiiye NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  [PONOPLUHMOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYCHHUI, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTHpOBaTbCS B TMOHATHSX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKkor TepMUHOJIOTHEN U CHUMBOJIMKOM.

Haxoauts 3HaueHHs OYKBEHHBIX BBIPAKEHUN TMPH 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoInonHITh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINIONIHATE yMHOKEHHME OJHOWICHAa HAa MHOIOWIEH W MHOIO4YJIEHa Ha
MHOTOYJIEH, IPUMEHATH (POPMyIIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OIOpO
Ha CIPAaBOYHYIO HH(POPMAIIHIO).

OCyIIecTBIATh PA3JI0KEHUE MHOTOWIEHOB HAa MHOXHTEINW C IOMOIIBIO
BBIHECEHHUS 33 CKOOKHM OOIIEro MHOXHUTENS, TPYNIIUPOBKU CIaraeMbIX, TPUMEHEHUS
(hopMyJ1 COKpaIIEHHOTO YMHOXKEHUS (C OMOPOI HA CIIPABOYHYIO HH(OPMALIUIO).

[IpumensTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3JIMYHbIX 33/1a4 U3
MaTE€MAaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonb30oBaTh CBOICTBA CTENEHEH € HATypaJbHBIMHU IOKa3aTEIsIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI HA CIPABOYHYIO HH(POPMALIUIO).

Ypasnenusa u nepasencmea

Pemate nMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS MpaBUJIa
repexoa OT MCXOAHOIO YPaBHEHHUs K PaBHOCUIBHOMY eMy. IIpoBepATh, sBisieTcs au
YHUCJIO KOPHEM YPABHEHHS.

Nmetpb npencraBiieHre 0 rpauueckux METo/lax MpU PEelIeHUU JIMHEUHBIX
YPaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHUCEN, SBISIOMIMUXCA PEIICHUEM JUHEHHOTro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH T'papK JTMHEHMHOTO YpaBHEHUS C ABYMsI
MEPEMEHHBIMU; TOJIB3YACh IPAPUKOM, IPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

PemaTte cucteMbl ABYX JTUHEHHBIX YpaBHEHUN C JBYMs NIEPEMEHHBIMHU, B TOM
yucie rpaguuecku (C onopoi Ha arOpUTM y4eOHBIX JEHCTBUN).

CocraBisaTs (MOciie COBMECTHOTO aHAIK3a) U PellIaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHW 1O YCJIOBHUIO 33Jaud, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJau MTOJIyYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxxath Ha KOOPJAUHATHON MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, UHTEPBAJIbl; 3alMCHIBATh YHCIIOBBIE MPOMEKYTKH HA
anreOpanyeckoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpIMHATaM;
CTPOUTH TpauKy TUHEUHBIX PyHKIUH. CTpouTs rpaduk GyHkum y = KX + Db.

OnuceiBaTh C MOMONIBIO (YHKIMIA H3BECTHbIE 3aBUCHMOCTH  MEXKIY
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BEIMUYMHAMU (II0 JIrOPUTMY Y4Y€OHBIX NEHCTBUII): CKOPOCTh, BpEMS, PaCCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonuth 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate Tpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH,
U3BIIEKATh U MUHTEPIPETUPOBATH MH(POPMALIHMIO U3 TPa(UKOB peajbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHbIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIIBHBIX
qyCceN I CpaBHEHMS, OKPYTJICHUS U BBIUUCICHUMN; M300paxaTh JEHCTBUTEIbHBIC
4yCia TOYKaMU Ha KOOPAUHATHOM IIPSAMOM.

[IpumeHsATh mNOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHSA; HAXOIHTH
KBaJpaTHbIE KOPHH, HUCIOJb3ys MNPHU HEOOXOAMMOCTH KaJIbKYJSATOP; BBINOIHATH
MpoCTEUIIE TpeoOpa30BaHUsl BBIPAKEHUH, COJEpKAIUMX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucu OOJIBIIMX M MAJbIX YHUCENI C MOMOIIBI0 JIECATUYHBIX
npobeit u crenenet uncina 10.

Anzebpauueckue evipasricenus

[IpyMeHATP TOHATHME CTENEHH C LENbIM  [I0KAa3aTeJIeM, BBIITOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKallUX CTENEHH C LEeJbIM IoKa3aTenem (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINIONHATE HECHOXKHBIE TOXKJIECTBEHHbIE MPEOoOpPa30BaHUs PALMOHATIBHBIX
BBIPAXKEHUI HAa OCHOBE IMpaBWJI JEHCTBHI HAJ MHOrOYJEHAMHU M alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpATHBIN TPEXUIEH HA MHOKHUTEIIHN.

[TpumensTh npeoOpa3zoBaHUs BbIPAXXEHUM AJIs PEIICHUs] Pa3IMyYHbIX 33134 U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

Ypasnenusa u nepasencmea

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
uH(pOpMallK) U palUOHAJIbHBIE YPABHEHMsI, CBOJSIIMECS K HHUM, CHUCTEMbI JBYX
YPaBHEHUH C IBYMS IIEPEMEHHBIMM.

[IpoBOANTE IPOCTENUILINE UCCIIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ MPUMEHEHHEM TIpaduuecKux NpeacTaBieHUN (ycTaHaBIMBaTh, UMEET JIU
YPaBHEHUE WIM CHCTEMa YPAaBHEHHH pEUIEHUS, €CIIM MMEET, TO CKOJBKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JECHCTBUH.

[lepexoauTh OT cJOBeCHOM (QOPMYIUPOBKHM 3a1aund K €€ anredpandeckoin
MOJENM C TOMOIIBKD COCTAaBJIEHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHHI,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H MTOJYYECHHBIA PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB i1 CPABHEHUS, OLICHKH; PEIIATh
JMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CUCTEMBI; J1aBaTh rpaduieckyro
WJUTIOCTPALIMIO0 MHOYKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
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OnepupoBaTh Ha 6a30BOM YpPOBHE ()YHKIMOHAIBHBIE IIOHATHS M S3bIK
(TEPMUHBI, CHMBOJIMYECKUE OOO3HAYEHMs); ONPENEIATh 3HAaueHHE (YHKIHUU II0
3HAYEHHIO apTyMEHTa; OIIPEAEIIAThH CBOMCTBA QYHKIMU 10 €€ rpaduKy.

Ctpouts rpaduKy 3IeMEHTapHBIX QyHKIUM Buga , Y = X%, Yy =x3,y =+x ,y=

k; onmuceiBaTh CBOMCTBA YUCIOBOM (QyHKIIMH 10 €€ rpaduKy (MpH HEOOXOIMMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH PAllMOHATBHBIE U UPPAIMOHATIBHBIC YUCIIA.

Breinonuate apudmernyueckue ASUCTBUS ¢ pallMOHAIBHBIMUA YUCIaMU, cOUeTast
YCTHBIE M THUCHMEHHBIE MPUEMBI, BBIMOJIHATH BBIUUCICHHUS C HPPALUOHATIBHBIMU
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C LEIbIMU MMOKA3aTENSIMU U KOPHEN; BBIYUCIATh
3HAYEHUS] YUCIIOBBIX BBIPAXKECHU.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKHUAKY pe3yJibTara
BBIYMCIICHU, OLIEHKY YUCJIOBBIX BBIPAKECHUIA.

Ypasnenusa u nepasencmea

Pewiats nuHelHbIE U KBaJApAaTHbIE YPaBHEHUSI, YPAaBHEHUS, CBOASAIIMECS K HUM,
MpocTelie IPOOHO-PAIIMOHANIBHBIE YPaBHEHUS.

Pemate mnpocrenmme CUCTEMBI JBYX JIMHEWHBIX YPABHEHUW C JByMs
MEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISCTCS
JUHEUHBIM (110 BU3yaJIbHOM Omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOOM ¢
MIOMOIIIBIO COCTaBJICHUSI YpPAaBHEHUS WM CHUCTEMBbl JIBYX YpaBHEHUU C JAByMS
MepEMEHHBIMH.

[IpoBOANTH MPOCTENIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
Yyluclie C NPUMEHEHHEM TIpauuecKux MNpeacTaBleHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUH PEIICHUs, €CIIH UMEET, TO CKOJIBKO, U TIP.).

Pemate nuHEVHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTh
pEelIEHNEe HEPAaBEHCTB HA YWCIIOBOW MPSMOM, 3aMKChIBAaTh PEIICHUE C MOMOUIBIO
CUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
MPsIMOiA, 3aTUCHIBATh PEIIEHUE C TTOMOLIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

Dynkyuu

Pacno3naBath (¢yHKIMM u3y4eHHbIX BHUAOB. Iloka3piBaTh CXEMaTHYECKU
PAacIoIoKEHUE Ha KOOPMHATHON TNTOCKOCTH rpadukoB GpyHKImi Buaa: ¥ = KX, y = kx

+b ,y=a® +bx+c,y=x3y= VX, Yy = ;" B 3aBUCHMOCTH OT 3HAUYCHHI
K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUHA.
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Crtpouth 1 H300paxaTh CXEeMaTHYECKU TpadUKU KBAAPATUYHBIX (GYHKUIUMH,
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OIKCHIBAaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUHN U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apupMeTHUECKYI0 U TE€OMETPUUECKYIO IPOrPECCUH MPH Pa3HBIX
CI0c00ax 3aaHusl.

BbIMONHATE  BBIYHMCIEHUS C  HCHOJb30BaHUEM (opmMya N-ro  wieHa
apu(METHUECKOW M TEOMETPUYECKON Mporpeccuid, CyMMBbI TEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pematse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU I1OCIEA0BATEILHOCTSMH, B TOM YUCIIE
3aJaul U3 PEATbHOM KU3HM (C UCIHOJB30BAaHUEM KaJIbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTUH).

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATEI OCBOEHMS ITPUMEPHOM
PABOYEH ITPOI' PAMMEBI KYPCA «TEOMETPUSI» (ITO TOJAM OBYUEHN )

OcBoenne yueOHOro kypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JODKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKIE (UTYPBI, OMIPEACTATh UX B3aUMHOE
pacrojoKeHue, U300paxaTb reoMeTpuueckue (UTyphl; BBIIOIHATH YEPTEKU IO
YCIOBHIO 3a/iaud. MI3MepATh JTUHEWHBIE U YIJIOBbIC BEJIWYMHBI. Pemiars 3agauu Ha
BBIUHCJICHUE JIJIMH OTPE3KOB M BEJIMYUH YTJIOB.

JenaTte rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Paznuuarh pazMepbl 3TUX OOBEKTOB IO
MOPAJIKY BEJTUYHHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3aJ1auaM (C UCIIOJIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI W/WJIH aJTOPUTMa YUECOHBIX ICUCTBHIN).

[Tonp30BaThCd NpPU3HAKAMH  PABEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BaTh
MIPU3HAKKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  T'C€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MpPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, MPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJILHOIO TPEYTOJbHUKA, B
PEIICHUH T€OMETPUUECKHX 3a7a4 (C UCTIOIb30BaHUEM 3pUTEITHLHOMN HATJISTHOCTH W/ WU
BepOaJbHOM OIIOPHI).

OnpenensaTs napaJieTbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yer ¢
HUMH cekymas. OnpeaensaTs NapayieIbHOCTh MNPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KiIeTyaToM Oymare.

[TpoBOIUTH BBIYMCIICHUSI U HAXOJAUTHh YHCIOBbIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B F€OMETPHUUYECKHUX 3a7a4ax ¢ UCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJIbHUKOB U
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MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpAa30BaHHBIX IpU IEPECEUEHUH JIBYX
NapaJJIeNIbHBIX INPSMBIX CeKylled. Pemare mpakTHdecKue 3aadyd Ha HAaXO0KJICHUE
YTIIOB.

MMeTp npencTaBiIeHne 0 OHATHE FEOMETPUYECKOIO MECTA TOYEK.

DopMyJIMPOBATh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JIHaMeTpa
OKPYXHOCTH, IOJIb30BaThCA MX CBOWCTBAMHU. YMETh IPUMEHATH 3TH CBOWCTBA NpHU
pEeLICHUH 3a1a4.

OpHEHTUPOBATHCS B MOHATHX: ONMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTB,
LEHTP ONHUCAHHOM OKpYKHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYrOJbHUKA MEPECEKAIOTCSA B OJTHOM TOYKE, U O TOM, YTO
CEpEIMHHbIE NMEPHEHANKYJISAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJAHOU
TOUKE.

OpueHTHpOBaTbCSI B TOHATUSAX W ONEpUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTellbHass K OKPYXXHOCTH, Te€OpeMa O IEpHEHIUKYJSIPHOCTH KacaTeIbHOM |
paauyca, IpOBEAEHHOIO K TOYKE KaCaHUsI.

MMeTp mnpencTaBleHHE O NPOCTEHIIMX TE€OMETPUYECKUX HEPaBEHCTB, MX
IIPaKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE NOCTPOEHUS C IOMOIIBIO LUPKYJIS U
JIMHEUKU.

8 KJIACC

Pacrio3HaBaTh  OCHOBHBIE BHJIbI  YETBIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
II0JI30BAThCS UX CBOMCTBAMU IIPU PELIEHUH T€OMETPUYECKUX 3a4au.

OpHeHTUPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHMAH TPEYroJIbHUKa
(1leHTpa Macc) B pelieHuu 3aiad.

BnaneTts noHsiTMEM CpeaHEN IMHUM TPEYroJIbHUKA U Tpaneluuu, MIPUMEHATh X
CBOKMCTBA IIPU PELIEHUH MPOCTEUINX TEOMETPUUECKUX 3ana4. FimeTs npencraBinenue
o Teopeme daseca U TeOpeEME O NMPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C OOpoi Ha 3pUTENIbHYIO HATJISITHOCTB ).

[IpumeHsATh npu3HaKW MOA00US TPEYTOJbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonp3oBaThess Teopemoit Iludaropa nns pemeHuss TEOMETPUUYECKUX U
MIPaKTUYECKUX 3a]a4.

Brnagete DNOHATHUSAMM CHHYyCa, KOCHMHYyca M TaHIE€HCa OCTpOro yria
MPSAMOYTOJIBHOTO TpeyrojbHuKa. 110yIb30BaThCA 3THMHM MOHATHAMHU ISl PELICHUS
MPaKTUUECKHX 3aj1a4 (Mpy HEOOXOAMMOCTH C OIIOPO Ha AITOPUTM MpaBUIIA).

Beraucnsate  (pasnuuyHbiME - criocobamu) (C OMOpOM HA  CHPABOYHYIO
uH(OpMaIMIO) IUIOIIA[b TPEYroOJbHUKA M IUIOLIAAM MHOTOYTOJBHBIX (QUTYp
(m0NB3yACh, T/I€ HEOOXOIUMO, KAIBKYIATOPOM). [IpUMEHsATh Moy4eHHbIE YMEHUS B
MMPAKTUYECKUX 3a1a4aXx.

Bianerp NOHATHSMM BOMCAHHOTO M LEHTPAJIBbHOIO YIja, HCIOJIb30BaTh
TEOpPEMBbl O BIHMCAHHBIX YIJIaX, YIJIaxX MEXIy XOpJaMH (CEeKyHIMMH) U YIiie MEXIy
KacaTeIbHOM ¥ XOPAOW MPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
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Brnaners MOHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTHYECKHUE
MOJIETH JUIS 33]1a4 PeasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUHU (TOJB3YsCh, TAE HEOOXOIMMO,
KQJIBKYJIITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPHUUECKUE (PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C X TTOMOUIBIO
Pa3JIMYHbBIC 3JIEMEHTHI MPSMOYTOJBHOTO TPEYTOJbHUKA («PEHICHUE MPSIMOYTOIbHBIX
TPEyroJbHUKOB»). HaxomuTh (C MOMONIBIO KAJIBKYJISATOpA) JIMHBI W YIJIBL IS
HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMyIaMu NMPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM [IJI HAXOXKJECHHS COOTHOLIEHUW MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU (C OTOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISl HAXOXKIEHUS PA3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIBHUKOBY ), IPUMEHATH UX MPU PEIICHUN
MPOCTEUIITNX TEOMETPUUECKUX 3a]1au.

Bnanetrs nmoHsTus MU MpeoOpa3zoBaHus MOI00Ms, COOTBETCTBEHHBIX AJIEMEHTOB
1oa00HBIX (uryp. [losnb30BaThCs CBOMCTBAMHU MMOA00OUS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYUCIIATH JUIMHBI U HAXOJUTh YIJIbI Y TMOAOOHBIX (GUTYp (M0 alrOpuUTMy y4eOHBIX
nevicreuit). IlpuMmeHATh cBolcTBa 1OAOOMS B TPAKTHUYECKUX 3ajadax. YMeETh
MPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYpP B OKPYKAIOIIIEM MUDE.

[Tonp30BaThCsa TeOpeMaMH (10 BU3YaJIbHOUM OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBAApPaTe KacaTeJIbHOM.

[Tonb3oBaThCA BEKTOpamMH, MOHUMAaTh WX T'€OMETPUYECKHA U (DU3NUYECKUi
CMBICJI, IPUMEHSTh UX B PELICHUH F€OMETPUUECKUX U (U3UYecKuX 3aaad. [[puMeHsTh
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB Il HAXOKECHUS JUIMH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAWHAT HA MJIOCKOCTH, TPUMEHSITh €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Brnanerr MOHATUSIMU TMPaBWIHBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaAMaHHON MEPBI YTiia, YMETh BRIUUCIISATH MIOMAAb KpyTa
M ero 4Jacted (C omopoi Ha crpaBouHYI0 HH(popMmaiuio). [IpuMeHsTs momydeHHbIE
YMEHHSI B TPAKTHUYECKUX 3a/1auax.

Haxomuth ocu (WM UEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH JIBHKCHUS
IIJIOCKOCTHU B MPOCTEUIIINUX CITydasiX.

[IpyMEHATh MONTYYEHHBIC 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHUYECKHE
MOJIEH JIJIs 3a/1a4 peaibHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINUE BHIUYMCICHUS C
MPUMEHEHUEM TMOJ00MSI W TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSCh, TJIE
HEO00XO0IUMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U CTATUCTHUKA» (TIO
I'OAAM OBYYEHUA)

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BeposaTHOCTh U CTaTUCTHKa» B 7—9
KJIaCCaxX XapaKTEPU3YIOTCs CIECIYIOMUMHU YMEHUAMM.

7 KIIACC

Ywurare wuHOpMaIMIO, TPEACTABJICHHYI0O B TaOJMIaX, HA JgUarpaMmax;
MPEACTABIATh JaHHbIE B BHJAE TaOJMI, CTPOUTH JHArpaMMmbl (CTOJOMKOBBIC
(cTosiOuaThie) U KPYTrOBBIE) IO MAaCCUBAM 3HAYEHUH (C UCMHOJb30BAHUEM 3PUTEIHLHOMN
HarJISTHOCTH W/WM BepOaJbHON OTIOPHI).

OnucelBaTh W UHTEPOPETUPOBATH  pEalbHbIE  YHCIOBBIE  JIAHHBIE,
MpE/ICTABICHHbBIE B TA0JINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM YypOBHE:
cpenHee apudmMeTuuecKoe, MeJruaHa, HanboIbIllee U HAUMEHbIIIee 3HAaUCHUsI, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX IEH,

(bU3UYECKUX BEJIUYMH, aHTPOTIOMETPUYECKUX JAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

8 KJIACC

W3Bnekath U mpeoOpa3oBbIBaTh WH(OpMAILMIO, MPEACTABICHHYIO B BHUE
Tabnui, auarpamMm, rpaduKoB; MPEACTABIATH JaHHBIE B BUAE TaOJMII, JAUATPaMM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O aHAJIN3a JJAHHBIE C IOMOILIBIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pe3yabTataM HM3MEpeHui M HaOmoAeHUN (C  HCMOJBb30BAaHUEM 3pUTEIIbHOU
HarJISTHOCTH W/WM BepOabHON OTIOPHI).

Haxonuth BEpOSATHOCTH CIy4alHBIX COOBITUN B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B OMBITAX C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUAMH (C MCTIOJIB30BAaHUEM 3PUTEITHLHOW HATJISTHOCTH W/WIIH
BepOaJIbHOM OIIOPHI).

Nmets mnpencraBieHue o Trpa@uuecKux MOJENIIX: JACPEeBO CIydalHOTO
AKCIIEPUMEHTA, JUarpaMMbl Diisiepa, YUCIoBas mpsmasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YpPOBHE: MHOXECTBO, MOJIMHOXECTBO;
BBITIOJTHSATH OTEPAIMN HaJl MHOKECTBAMH: 00bEeIMHEHUE, IEPECCUCHHE, JOTIOJHCHHUE,
MEPEUYUCTSATh  DJIEMEHTHI MHOXECTB; TPUMEHSITh CBOMCTBA  MHOXKECTB  (C
HCIIOJIb30BaHUEM BU3YaJIbHOU OMIOPHI).

HNmets mpencraBieHue O rpauUuecKkoM TPEICTaBICHUE MHOXKECTB M CBS3EH
ME3K]ly HUMH JJIs ONMCAHUs MPOLECCOB U SIBJICHU, B TOM YUCIIE MIPU PEUICHUU 3a]a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
HCTOYHUKAX B BUE TaOJNHI, JUarpamm, rpaukoB; MPEICTaBISATh JTaHHBIE B BHUJE
TabJIUI, TUarpaMm, rpaduKoB.

PemaTe npocreiinre 3a1a4un opraHM30BaHHbIM IEPE0OPOM BapUAHTOB, a TAKKE
C MCII0JIb30BaHUEM KOMOMHATOPHBIX NPABUI U METOJIOB.

HNwmets mpencraBieHre 00 OMUCATENBHBIX XapaKTEPUCTHKAX MJII MAaCCHBOB
YHUCJIOBBIX TAaHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHMSL.

HaxoauTs 4acTOThl 3HAUEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUNM U HAOIIOEHHM (C OMOpPOIl Ha CIPaBOYHYIO
uH(popMaIuio).

HaxoauTs BepOATHOCTH CIydyalHBIX COOBITHII B M3y4YEHHBIX OMNbITaX, B TOM
YUCJI€ B OMNbBITaX C PAaBHOBO3MOXKHBIMU JJIEMEHTApPHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHHUM J10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEIMYMHE W O PacCHpeieicHUU
BEPOSATHOCTEM.

NMmerp mnpenctaBieHWE O 3aKOHE OOJBIIMX YHCEN KakK O MpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHUCET B
MPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe IUIaHUPOBAHKWE U KOJIMYECTBE YAcCOB, OTBOJMMBIX Ha OCBOCHHME KaXKJI0M TeMbl y4eOHOTo mpeameTa
«MaremaTtuka» [IpumMepHON amanTUpPOBAHHON OCHOBHOW 00pa30BaTENbHOM NPOTrpaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHUs
00y4aroIuxcs ¢ 3aJ1eP>KKOHM MCUXUUECKOT0 PAa3BUTHSA, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOMIMM pa3aenoM [IpumepHoiipaboueii
nporpamMmbl yueOHoro npeamera «MaremaTuka» 00pa3oBaTENbHOM MporpaMMbl OCHOBHOTO 001iero obpa3zoBanus. [Ipu stom
OpraHu3anus BOpaBe caMa BHOCUTh U3MEHEHHUS B COJEPKAHHME U paclpe/ielieHne y4eOHOro Marepuania o rogaMo0yJdeHus, B
MOCJIEOBATEIBHOCTh U3YUEHHUSI TEM U KOJIMYECTBO YaCOB HA OCBOEHUE KaXIOW TEMbI, ONPEACIICHUE OPraHU3alMOHHBIX (OpM
oOyuenust U T.n. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHHU oOIpezenseTcss BbIOpaHHbIM 0Opa3zoBaTenbHOM opranuzamnueii YMK,
WHIUBUYAIBHBIMU TICUXO(PU3NYECKUMH OCOOCHHOCTAMM KOHKPETHBIX oOydarommxcs ¢ 3IIP, creneHbro yCBOEHHOCTH MMM
y4eOHBIX TEM, PEKOMEHJALUsMU IO OTOOpY M ajanTaluyd y4eOHOro marepuaja IO MaTeMaTHKe, IPEICTaBICHHBIMH B
[losicHUTENBHOM 3aIIUCKE.

5 kiaacc (ve menee 170 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE codepiKaHue

OcHoBHbIE BUIbI €ATEJIbLHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecaruuynas cucrema cuMciieHUs. PsAn HarypalbHbIX 4ucell.|UuTarh, 3anMcbiBaTh, CPABHUBATHL HATypAJIbHbBIE YHCIA;
qucaa. deiictBust ¢ |Harypansubiilt psn. Yucno 0. HaTypanbHble yncna Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHH CIOCO00B YIIOPSIOYMBAHUS
HATYPaJbHbIMH nuHaTHOW mipsimoii. CpaBHEHHWE, OKPYIJICHHE HATypaJIbHBIX | YUCE.
Y CJIaMU YHCEIL. HN300paxaTh KOOpAMHATHYIO NPsIMYyI0, OTMe4YaTb YKCIIa

(43 9)

Apudmerndeckue JeHCTBUS C HaTypaJbHBIMU YHCIIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -yMHOXEHUH, CBOMCTBA
€QuHuIBl  Ipu  yMHOXeHuUH.  IlepemecturensHoe u
COYETaTeIbHOE  CBOMCTBA  CJOXKEHMS M YMHOXEHUS,
pacnpeoenumenbHoe C80UCME0 YMHOICEHUSL.

TOYKaMH Ha KOOPJAMHATHOM NPSIMON, HAXOAMTb KOOPJIHWHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOTro psiza, uucen 0 u 1 mpu
CIIOKEHUH U YMHOXXEHUH.

Hcnoab30BaTh NPaBUIIO OKPYTIICHHS HATYPAJIbHBIX YHCEN TIPU
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Henumenu u Kpammubie 4YHCIA, pA3TOKEHUE YHCIA Ha
mHOXxHTeH. JleneHnune ¢ ocratkom. IIpocTeie W COCTaBHBIC
yncna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HATYpaJIbHBIM MTOKA3aTEIIeM.

Hucnosble BBIPAKEHHUS; TOPSALOK ACHCTBU.

Penrenue TekCcTOBBIX 3a/1a4 HA BCe apru(METHUECCKHE ICHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BopinoaHaTs apudmerudyeckue AeMCTBUSA C HATypabHBIMU
YKCJIaMU, BBIYMCJIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHUM €O
ckoOkaMu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEJICHUE B BUJE CTEIICHU, YNTATh CTEIICHHU,
HCIO0JIL30BATHh TEPMHMHOJIOTHI0 (OCHOBaHHE, IIOKAa3aTelb),
BBIYMCJIATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHOU OIOPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHUH YHMCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonb3oBaTh mNOpu BBIUUCICHUSAX MEpPeMECTHTEIbHOe U
coyeraTebHOEe CBOWCTBA CJI0KEHMS] W YMHOKCHUS,
pacnpedenumenvHoe ceoUCME0 yMHOMceHUs; HOPMYTHPOBATDH
U TOPUMEHATh NpaBWiIa  NpPeo0pa3oBaHUsl  YHCJIOBBIX
BbIPAKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NPH He00OXOTUMOCTH ¢ HANPABJIAKIIEH MOMOIIbIO.
@®opMyJIMpOBATh ONpeIeJeHUusl JeTUTeNlss M KpaTHoro (c
OIOPO¥ Ha AJITOPUTM IIPABUJIIA), HA3BIBATD JEJIUTEIN U KPAaTHBIE
Ylclia; Paclmo3HABaTh IPOCTbIE M  COCTaBHBIE YHCIIA;
(opMy.IMpOBATH H NPUMEHATHh MPU3HAKH JIETMMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha anrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM Ppa3JIOKEHUS 4YHCIA Ha IPOCTbIE MHOXHUTEIH;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
PacniozHaBaTh MCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUA O
HaTYypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEIl C ONIOPOM Ha oOpaserl.

Pemiath TekcTOBBIE 3a7auM  apUPMETUYECKUM CIOCOOOM,
HCIO0JIBL30BATh 3aBHCHMOCTH MEX]y BEIMYMHAMU (CKOPOCTb,
BpEMs, pacCTOSIHUE; 1IeHa, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEOOXOIMMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHOM MH(DOpMAIUK:
aHAJM3UPOBATH TEKCT 33j1auu, nepeGopMyTUpPOBaTh YCIOBUE,
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H3BJIEKATH HEOOXOAMMbIE JAHHBIE, YCTAaHABJIHBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU IPU HEOOXOIMMOCTH C
HAIPABJISAIONIEH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33Jla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoauTH, pa3dupaTh pa3IMYHBIC
pEIIeHU TEKCTOBBIX 3a/1a4.

C noMombI0 MeAarora OIEeHUBATH TOJNYYSHHBIA pE3yINbTarT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  HPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOUTh OIITHOKH.

Pewamv 3a0auu ¢ nomowipio nepevopa ecex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS € HCTOPHUE pa3BUTHS apU(PMETUKH.

peuicHud, 3alucu

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, jiyd. Jlomanas. V3mepeHue IJIMHBI
OTpe3Ka, METPUYECKHE EIUMHULBI U3MEPEHUS  JUIMHBIL.
OKpYXHOCTb U KPYT.

[TpakTiueckas pabota «I[locTpoeHue y3opa U3 OKpyKHOCTEH».

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTHIA YIJIBL

[Tpaktuyeckas padbota «IlocTpoeHne yriaosy.

Pacno3HaBath Ha yeprexax, pHCYHKax, ONHMCHIBATD,
UCTIONB3Yysl TEPMHUHOJOTHIO, W H300paxaTh C TOMOIIBIO
4epTE&KHBIX ~ UHCTPYMEHTOB  (MPU  HEOOXOIUMOCTH  TIO

BU3yaJIbHOW OMOpe): TOYKY, MPAMYI, OTpPE30K, JIyd, YTro,
JIOMaHY0, OKPY’KHOCTb.

Pacno3naBarb, NpUBOAUTHL NPUMEPbI OOBEKTOB PEATBHOTO
MHUpa, UMEIIUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEVHBIE pa3MepBI.

Hcnonb3oBarh JTUHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTBHI ISt
IIOCTPOECHUS U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka, BEIIMUUHY
yIiia; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIrOJ, 3aJlaHHOU
BEJINYMHBIL;, OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPYXHOCTb 33IAHHOTO pa/Inyca.

M3o06paxkary koHpuUrypanmuum reoMeTpuueckux Quryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJIeT4aToil Oymare; mpeajiaraTb, ONMUCHIBATH M 00CY:KIATh
CIoco0bl, AJrOPUTMbI IIOCTPOEHUA IIOCJIE COBMECTHOTO
aHausa.

Pacno3naBatb M M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOU
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Oymare TpsSMOi, OCTpBIH, TymOH, pa3BEPHYTHI  YIIIBI,
CPaBHHMBAThb YIJIbI.

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBbIX.

ITonumare M  HCHOAB30BATh INPH  PpelIeHUH 32724

3aBHCUMOCTH MEX]y €IUHUIIAMUA METPHUECKOW CUCTEMBI MEp;
3HAKOMHUTBCSI C HEMETPHUUCCKIMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €MHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOIi Ha CHIPABOYHYIO HHPOPMALIHIO.

HccaenoBath Gurypsl 1 KOHQUTYpaluu, UCHONB3YS HU(PPOBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 v)

Hpo6s. IlpaBuibHble M HempaBuibHbBIE Jpobdu. OCHOBHOE
cBoiicTBO ApodOu. CpaBHEHHE IPOOEH.

CrnoxxeHue 1 BhIYMTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIEC JPOOH.

Pemenune TekcToBBIX 3ajad, cojaepkamux Apodu. OcHOBHbBIE
3aJ1ayy Ha JAPOOH.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHU .

MopaeaupoBath B TpaduyUecKoi, NpeaMeTHOW ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA IOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YurtaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
NpeaaraTb U 00CyKIaTh COCO0bI YIIOPAI0UYNBAHUS APOOECH.
H300paxkars  OObBIKHOBEHHBIE  JIpoOM  TOYKaMHU  Ha
KOOPJIMHATHOW  NIpPSAMOH; HMCIOJIB30BAaTh  KOOPJMWHATHYIO
OPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpOM Ha TMPaBuUIIoO;

HCI0JIb30BATh OCHOBHOE CBOMCTBO IpoOM NJsl coKpaujeHus
Opobeu u npusedeHus OpodU K HOBOM)Y 3HAMEHAMENO 8
NPOCMENUUX CLy4asix.

IIpencraBasars 1no oOpa3ny cMemlaHHYO JpoOb B BHUAE
HENpPaBWJIBHOM M  BBLACNATH IEJIYyI0 YacTh 4HCIa U3
HENpaBUIBHOM Apo0u.

BbinoaHaTs apupmernyeckue AeiicTBUS C OObIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOMCTBA
apu(MEeTHYEeCKUX ASUCTBHH A1 palliOHATM3AlUY BEIYUCIICHHH.
BbINOJHATL NPUKHAKY M OLEHKY pPE3yjbTaTa BBIYMCICHUM;
npeajarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh MccjieI0BAHUA CBOWCTB JpoOei, omupasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh HUCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPHI.

Pemiars mpocreiilivie TEKCTOBBIE  3aJayd, COJAEpIKAILIME
JIpOOHBIE JAaHHBIE, U 3aJa4l HA HAXOJCOEHUe Yacmu Yenoco u
Yeno2o no e2o0 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh X0 PEIICHUS 3aJa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBL.

IlpuBoauTH, pa3oupaTh, OLEHHBATH PA3JIMYHBIC PEIICHUS,
3alUCH PEIICHUM TEKCTOBBIX 3a7a4 MpU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAMOKOHTPOJIb,  IIPOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTb OLINOKH.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHA apU(DMETHKH.

Harusinnas MHOroyrojapHHUKH. YeTpIpE€XYTroJIbHUK, NpsIMOYTOJIbHUK, | Pacmo3HaBatb, un300paxarb C IOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBajpar. MHCTPYMEHTOB H OT pYyKH, MOJAEIUpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMeTp MpsAMOYrOJIbHUKA U MHOTOYT'OJIbHUKOB, IIpuBoauTH NMpUMepPbI 0OOBEKTOB PEATHLHOTO MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJBbHUKOB, €IMHUIBI H3MEPEHHS (bopmy  MHOTOyrOMBHHK, NpAMOYrobHIKA, — KBajpata,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIeHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nNEpUMETp TPEYroJIbHHUKA, MPSMOYTOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOIA/Ab MPSAMOYrojbHHUKA, KBajapara (Ipu
HE0OXOJIMMOCTH C OMOPOIl HAa aITOPUTM yUEOHBIX JEHCTBUI).
N300pakarh OCTpPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE U
TYIOYT'OJIHBIE TPEYTOJIbHUKH.

Crponth Ha KieT4yaToil Oymare KBagpaT U MPSMOYTOJBHUK C
3a/IaHHBIMHU JIJIMHAMU CTOPOH.

HccaenoBarb cBoiicTBa INPAMOYTOJIbHUKA, KBajgpara IIyTEM
HKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIHPOBAHMUS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U MPSIMOYTOJIbHHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBaJgpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp;  pa3douBaThb  IpPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYroJbHUKH; COCTABJAATHL (UTYpHl U3 KBaIpaToB U
IPSMOYTOJIbHUKOB U HAXOJUTh UX IJIOLIA b, Pa30UBaTh (PUIypbI
Ha IPSIMOYTOJBbHUKH U KBaJIpaThl U HAXOAMUTH UX ILIOIWIAb (IpU
HEO0XO0/IMMOCTH C HaPaBJIAIONIEH TOMOIIBIO).

BeipamxaTh BeIMUMHY IUIOINAJU B Pa3jMYHBIX €IUHULAX
U3MEpPEHUs] METPUYECKONM CHUCTEMBI MEp, HCHO0Jb30BaTh
3aBHCUMOCTH MEXJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM IpU HEOOXOJUMOCTH C ONOPOHl Ha CIPaBOYHYIO
nH(pOpMaLUIO.

3HAKOMHTBCS € NpPHMEPaMH NPHMEHEHHMs IUIOAAM U
IIepuMeTpa B NPAKTUYECKUX cUTyauusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha allrOpPUTM
IIpaBUiIa, 00CYXKIATh Pa3INYHbIE CIOCO0BI PELICHUS 3a7ay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstuunas 3anuck apodeit. CpaBHEHHE AECATUYHBIX IpoOei.

JleiicTBus ¢ necATUUHBIMU APOOSMU. OKpyaieHue 0ecamuyHbix
opobelt.

Pemenne TexcToBBIX 3amady, coaepykamux apodu. OCHOBHBIE
3a/1a4¥ Ha JpoOu.

IIpeacTraBasATh AECATUUHYIO ApOOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alMChIBaTh, CPaBHMBATBL JIECATHYHBIE JpOOH,
npepjaratb M 00CYKAaTh CHOCOOBI  YIOPSAOYMBAHUS
JECSTUYHBIX APOOEH.

N3o0paxkath necarnyHble ApoOU TOUYKAMM Ha KOOPAMHATHOM
IIPSAMOM.

BoIsiBJASITH €XOACTBAa M Pa3jiu4Ms NPAaBHI apUPMETHUECKUX
JIENCTBUH ¢ HATYpaJIbHBIMH YUCIIAMHU U I€CATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAJIN3a.

BbInoaHATL apudpmeTnyeckue JAEUCTBUS C JIECATHUYHBIMU
Ipo0sIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpumensiTe cBoiicTBa apudmMeTnueckux ASUCTBUHM Ui

52




panMoHANM3aIMN BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus Oecsimuunvix Opoodeil, IPU
HEOOXOJMMOCTH C BU3YaJIbHOM OMOPOH.

I[IpoBoAUTL HCCIEIOBAHUSI CBOWCTB JICCATUYHBIX IPOOCH,
ONUpPasiCh HA YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTL  NPHMEPbI U  KOHTPIPUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHUS BbICKAa3bIBAaHUM.

Pemiats mpocreiiinie TEKCTOBBIE — 3aJayd, COAECpPKAIUE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yel020 NO
€20 yacmu; BbIABJSITh HX CXOACTBA U Pa3jnyMs.
MopaeanpoBaTh XOJ PELICHUS 33Ja4d C MOMOIIbI PUCYHKA,
cxeMmbl, Tabmuupl. Pa30upars pa3iuuHble pPELICHMS, 3allUCU
pELIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIHsX.

C nomMombI0 meJarora OLEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYHIECTBJSATh  CAaMOKOHTPOJb, TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTHCS ¢ MCTOPHUEN pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypnl
B IPOCTPAHCTBE
(99

Mmnocoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

IIpsamoyeonvruiil napannenenuneo, kyo. Pazeépmxu kyba u
napasnnenenuneoaq.
O6vém Kyba, npAMOoY201bHO20 Napaielenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaOIIeM
MHpe NPsIMOYTOJIbHBIN Mapauienenumnes, Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATh, HCIOJBb3YS  TEPMHHOJIOTHI0, OLICHMBATh
JIMHEWHBIE pa3MeEPBI.

IIpuBoauTHL MpUMepPHI OOBEKTOB PEANTBHOIO MUPA, UMEIOIINX
¢bopMy MHOTOTpaHHHMKA, MPSIMOYTOJIBHOTO MapaieNenumena,
KyOa.

M300pazkaTh Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBars CBOMCTBA KyOa, [PSAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YSl MOJAEIU IpU
HEO0XOIMMOCTH C HANPaBJIAIONIEH TOMOIIBIO.
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Pacno3naBath  pa3BéPTKM KyO0a W mapasuieNenuiena.
MoneaupoBath Ky0 ¥ napajuiesenue] 3 OymMara U npodnx
MaTepHalioB, 10 00pas3ILy.

Haxoauth u3MepeHHs, BBIYMCJASATH IUIOMAAL OBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJUIeNIeuIie/ia C OMOPOol Ha
AITOPUTM YYEOHBIX JICHCTBHI, HCCJI€I0BATh 3aBHCHMOCTb
00béMa Ky0a OT IJTMHBI ero pedpa.

Ha6monath W NPOBOAWTH AHAJOTHH MEXIY MOHATUIMHU
TUTOIIAIM ¥ 00BEMA, TIEPUMETPA | IJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC W JIOXKHBIC BBICKAa3bIBAHHUS O
MHOTOTPaHHHUKAX, MPUBOAUTH NPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peasibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOJIOB Kypca S Kjacca,
000011IeHE 3HAHUH.

BoruucasaTs 3HaU€HUS BEIPAKEHUM, COJIepKallluX HATypallbHbIe
Yrclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIOIHATH
npeoOpa3oBaHus YKuces MPU HEOOXOIUMOCTH C HAPaBISIONIEH
MIOMOUIBIO.

BpiOupars cmoco®  cpaBHEHHsS ~ YHCEJ,  BBIUYMCICHUH,
NPUMEHATh CBOMCTBA apu(MeTUUYECKUX JIEHCTBUH  AJs
panMoHAIN3aIlUY BHIYUCIICHH.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN.

Pemiars mpocreiimme 3agauM U3 PEATbHOM  KU3HHU,
NPUMEHATHL MaTeMaTH4YeCKue 3HAHUSA IS PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mnpocreiiume 3agaum
CPaBHMBATBL  CHOCOOBI  PEIICHUS
PAlMOHAJIBHBIN CIOC00.

cnocodamu,
BbIOMpATH

Pa3HbIMH
3aa4H,

6 kiaacc (He meHee 170 u)
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Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoBHoOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypaabHbie ApudmeTndeckue ASHCTBHS ¢ MHOTO3HAYHBIMY HATYpPaIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe JeHCTBHSI C MHOTO3HAYHBIMU
ymucsaa yucinaMu. YucinoBble  BBIpAXEHUs, MOPSAOK JCHCTBHI, |HaTypaJlbHbBIMU YHCJIaMH, HAXOAUTh 3HAYEHHS] YHCIIOBBIX
(30 u) UCTIOJNIb30BaHNEe CKOOOK. OKpyTIIeHUE HATYPaTbHBIX YHCE. BBIPOKEHHH CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUSA

Jlenurenu U KpaTHBIC YUCIA; HAUOOAbWUL 0OWULl Oerumendb U

HAaumeHnvuiee 061/1/;96 KpamHoe.

Paznoxxenue umcia Ha TPOCTbIE MHOXHUTENU. JlemuMoCTh

CYMMBI U IIpou3BeeHUs. JleTleHue C OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPKEHUH, COJEPIKAIUX CTEIICHHU.

BbInoiHATL NPUKHAKY M OLEHKY 3HAYeHUW YHCIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKM PE3yJIbTaTa.
Hcronp30BaTh TNpH  BBIUKCICHUAX IepeMeCcTHTEeIbHOEe M
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M  YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(PMeTHYECKHX J1eiiCTBHI.
HcciaenoBaTh 4nCI0BbIC 3aKOHOMEPHOCTH, TPOBOIUTHUHCIIOBBIC
AKCIIEPUMEHTHI.

@®opMyJIMpPOBATh OMNpedeJeHUsl JeIUTelss U  KpPaTHOro,
HauOOJBIIEro OOIIEro JEeNUTEIs M HaUMEHBIIEr0o OOIIero
KpaTHOIO, MPOCTOrO0 M COCTaBHOTO YMCEJ; MCHOJb30BaTh 3TH
MOHSTHS IIPU pEeLIeHUH 3a/1a4 (IIPH HEOOXOAUMOCTH C OMOPON Ha
AJITOPUTM TIPaBUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCIECHUS HaWOOJBIIETO OOIIEro
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBbI U IMPOM3BEICHUS
YHUCEJl C ONIOPOM Ha BONPOCHBIN ILJIAH.

IlpuBoauTs, npuMepbl uyucCed C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKJIEHUS O CBOMCTBAaX
YuCeJ, ONMPOBEPraTh HEBEPHBIC YTBEPKICHUS C TIOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NpeNJIOKEHHSA  C
MIOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pas3ily.
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PemaThb TeKCTOBBIE 3a7a4l, BKJIIOUAIOIIME ITOHATHS AEIUMOCTH,
apu(METHYECKUM CIOCOOOM, HCIIOJIB30BaTh Iepedop Bcex
BO3MOJKHBIX BAPHAHTOB C OTIOPOI Ha BOIMPOCHBIH IJIaH.
MopaeanpoBaTh X0/ pEHICHHUS 3aJa4yd C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3buparh, OICHUBATH Pa3JIUYHbIE PpPelIeHUs,
3allMCH  PpelleHUH TEeKCTOBBIX 3aJay C HaIpaBJgOLIEH
ITOMOIIIBIO.

Kputnueckn olneHMBaTh MOJIy4eHHBIH pe3yjabTaT, HAXOAUTh
OIIMOKHU, OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSAS OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamoie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMSI TOYKaMH, OT TOUKHU OO0 HpHMOﬁ,

JUITMHA TTyTH HA KBAaJPAaTHOM CETKe.
Ilpumepol npsamvix 6 npocmpancmee.

Pacno3HaBath Ha ueprexax, PUCYHKax Cllydad B3aWMHOIO
pPacIoJIOKEHUS JBYX MPSMBIX.

HN300paxath ¢ NOMOWIBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTol Oymare JBe TMepeceKarolmuecs TMpsMbie, JIBE
napajvieJbHbIe TPSIMbIE, CTPOUTH MPIMYIO, TIEPICHAUKYISIPHYIO
JaHHOM.

IpuBoauTH NnpUuMepbl napajuieTbHOCTH U
MEePIEHANKYIISIPHOCTH TPSIMBIX B POCTPAHCTBE.

Pacno3naBatb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajiejabHble CTOpoHbl. M300pamkarb MHOTOYTOJIBHUKUA C
napajuieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMH O 00pasIry.
Haxoauth paccTostHUE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsAMOM, JJIMHY NYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCIIONB3Ys ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIKHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokpaienue n1poodeit. CpaBHEHHE U yIOPSAA0YUBAaHUE IPOOEH.

Jecstuunble qpodbu U MEeTpUYecKas CUCTEMa Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBh M YNOPSIA0YHUBATHL JIpOOH, BBHIOHPATH CHOCOO
CpaBHEHHs Jpobeit.

IpeacraBasite JecsATUYHBIE OPOOM B BHAE OOBIKHOBEHHBIX
npoOeli M OOBIKHOBEHHBIE B BHJIC JICCATHYHBIX, HCIOJIb30BATh
IKBUBAJICHTHBIC MNPEACTABJICHUSA HpO6HBIX quceil IIpUu HX
CPaBHEHUH, NPH BBIYUCICHHUAX (PH HEOOXOIUMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[Tonsitue mpoueHrta. BerunciaeHue mpoueHTa OT BEJIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemiennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U MPOICHTHI.
[TpakTrueckast padota «OTHOILIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIpPAaBJISAOLIEH TOMOILBIO).

Hcnonb3oBaTh JecsATHUHBIE JpoOM MpH  peoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MEDP.

Boinonars apugmMeTnyeckue aeidCTBHS C OOBIKHOBEHHBIMHU U
JECATUUHBIMH JIPOOSMU.

BbrunciasTs 3HauCHUS BBIpAXKECHUI, COJIeprKaIINX
OOBIKHOBEHHBIE M JIECATUYHBIE  JPOOHM,  BBINOJIHSTH
npeoOpa3oBanusi IpoOel, BBIOUPATH CHOCO0, NPUMEHSATH
cBOlicTBa apuQMETHUYECKUX ICHCTBUI UId paluoHaTU3alun
BBIYMCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOIICHHE
BEJINYMH, AEIUTh BEINYUHY B JAHHOM OTHOIIEHUU.

Haxomuth J3KCHEPUMEHTAJBHBIM NMYTEM OTHOIICHHUE JIUHBI
OKpYXHOCTH K € nuamerpy (Ipu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoautp Mmacmitad 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
MCIOJIB3YS MacIITad ¢ OMOpoil Ha aNTOpPUTM yU4eOHBIX JACHCTBUM.
OO0BACHATH, YTO TAKOE MPOIICHT, YIIOTPEOIIATH 000POTHI peuu Co
CJIIOBOM «IIPOIICHT». BhIpaskaTh MpOLEHTHI B IPO0SX U IpoOH B
IIPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYHMH B ITPOLIEHTAX.
BbIuMcIATH IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OxpyrasiTe 1podu ¥ IPOLEHTHI, HAXOAUTh MPUOIMIKEHUS YU CET
IIpU HEOOXOIMMOCTH € UCIOIb30BAaHUEM BU3yaIbHOU OMOPHI.
Pemars 3agaum Ha YacTH, MPOLEHTHI, NPONOPLUHU, Ha
HaXO0XJIeHHEe Apoou (IPOIEHTa) OT BETMYMHBI M BETUYHHBI TIO €€
npoOu (TpoleHty), npobu (MpoIeHTa), KOTOPBIA COCTaBISET
oaHa BenmuuuHa oT apyroi. IIpuBoauTh, Ppaszdouparhb,
OLIEeHUBATH PA3NIMYHbIE PEIIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOMMOCTH C HAIPABIISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TaOIUI] ©W  JUArpaM,
UHTEPIPETHPOBATH TaOJIUYHBIC JaHHbIE, OTIpEETISATh
HauOoJIbIlIee M HAUMEHBIIIEe U3 MPEACTABICHHBIX TaHHBIX.

S7




Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. HeHmp(lJZbHaﬂ CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (Urypy (oTpesok,
JOMaHyl0, TPEYrOJbHUK, MNPSIMOYTOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAHHOM OTHOCHUTEIBHO MpPSIMOM, TOYKH C
HaIIpaBJAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATh I'€OMETPUUECKHE
KOH(HUTypaIyu, UCIIOIB3Yys CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBHI.

Bbipa:xenust
¢ OykBamMu
(6 4)

[TpumeHeHne OYKB IS 3aITMCH MaTEMATUICCKUX BBIPOKEHHUH U
NPEIUIOKEHUH.  Bykeenuvie — 8blpadiceHuss U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXK/ICHHE HEM3BECTHOTO KOMITOHEHTA.
DopmyJIbL.

Hcnonb3oBath OYKBBI 11 0003HAYCHHS YHCEN, MPH 3aIllUCU
MaTEeMATHYECKUX  YTBEPKIACHHH, COCTaBJISITh  OYKBCHHBIC
BBIPAXKEHMS 10 YCIOBHIO 3a/1a4u.

HccienoBarb  HECIIOKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJISI UX 3aITHCH.

BorunciasaTe 4ncioBoe 3HaUYeHHWE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHHUSX OYKB C OMOPOW Ha AITOPUTM Y4eOHBIX
JIEVICTBUH.

3anucepiBaTh ¢opmyJni: nepuMeTpa u TJIOIIAIN
MPSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJIHATH BLIYMCIEHUS 110 3TUM (opMyiam.
CocTaBiasitb (popmMyJibl, BBIPAKAIOIINE 3aBUCHUMOCTUH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSTHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpeMsi, OO0BEM pPabOTHI,
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (opMyam.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apu(METUUECKOTrO
JIEHCTBHS.

Harasanas
reoMeTpus.
@urypsl

YeTbIpEXYTroNbHUK, MIPUMEPBI YETHIPEXYTOJILHUKOB.
[IpssmoyronbHUK, KBajapaT: CBOWCTBAa  CTOPOH,  YIJIOB,
JaroHaneH.

M300paxkars Ha HEIWHOBAaHHOW U KJeTdyaroil Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKHU C 3aJaHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buabl TpeyrojibHUKOB.

Ilepumerp MHoOroyronpHuka. Ilmomans

¢burypel. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuka. [Ipubmmxénnoe

U3MEpEeHHe IIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaowv kpyeay.

napajvieIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMUA  yIJIaMH U Jp., PAaBHOOEIPEHHBIN TPEYroJbHUK.
IIpennarars U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUSI.
HccnenoBarb, HUCHONB3YyS  OKCIEPUMEHT,  HAOIOJCHUE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TLIaH.
O0ocHOBBIBATBH, ONPOBEPraTh C IOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKIECHHUSI O HPSMOYrOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHMUS.

H3mepsATH M CTPOUTH C OMOIIBIO TPAHCHIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOI'OYI'OJIbHHUKE, CPABHUBATH YIUIBI, PACIHO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, Pa3BEPHYTHIE YIJIbI.

Pacno3naBathb, M300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHEM
BU3YaJIbHOU OMOPHI).

Boruucasate epuMeTp MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTI'OJIbHUKA pa30MEHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
(burypbl, UCMONIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM yU4eOHBIX IEHCTBUA.
Hcnoab3oBath NpuOINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY’KHOCTH, TUIOLIaJAH Kpyra.

Iono:kuTEALHBIE
oTpuuaTe/bHbIE
gucIa

(40 v)

[enbie qyuca. Mooyns yucna,

ceomempuueckas

unmepnpemayus Mooyis. ucnosvle npomexncymxu.

I[TonoxxuteapHBIE H OTpULATCIIbHBIC

yucia. CpaBHeHHE

MMOJIOKHUTEJIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(bMeTI/I‘—IeCKI/Ie
HeﬁCTBHH C MMOJIOKUTCIIbBHBIMU U OTPULATCIbHBIMUA YU CIIAMHU.

Penrenuie TeKCTOBEIX 3a1a4.

IIpuBomuTL NpUMepHI UCHONIB30BAaHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YHCEIL.

M300paxkaTth 1enble yncia, MOJO0KUTEIbHBIE U OTPULIATEIbHbBIE
qycila TOYKaMHU Ha YUCIIOBOW IPSAMOM, HCMOJIb30BATh YHCIOBYIO
MPSIMYIO JUISl CPAaBHEHUS YHCEIL.

IIpumeHsiTh npaBU/Ia CpPAaBHEHHUS, YNOPSAOYMBATHL IIEJbIC
quCIa; HAX00UNb MOOYIb YUCIA.

®opMyIMpOBaTh NPABWJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULIATENILHBIMU YHCIIaMH, HAXOAUTH 3HAYEHHUSI YHCIIOBBIX
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BBIPAYKEHHI, COIEpKALIMNX JEUCTBUSI
C TMOJIOKUTEIbHBIMU W OTPHUIIATEIBHBIMU YHCJIAMU  TPH
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpencraBiienne
JTAHHBIX
(6 1)

HpHMOYFOHBHaH CHUCTCMa KOOpJZiMHaT Ha IIJIOCKOCTH.
KOOpl[I/IHaTLI TOYKH Ha IIJIOCKOCTH, a6cuHcca " OpJAuHara.

CronbuaTbie U KPYroBbI€ JHArPaMMBI.

[TpakTnueckas padota «llocTpoenue nuarpammy.

Pemienne  TEKCTOBBIX  3ajad,  COJAEp)KAIIMX  JIAHHBIE,
IIpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmax.

O0BSICHAT, M WUIKOCTPUPOBATHL NOHATHE MPAMOYTOJIBLHOU
CUCTEMBbl  KOOpPJMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH HA KOOPAMHATHOM MIIOCKOCTU TOYKH U
¢Gurypsl 1Mo 3aJlaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarb cTonOuaThIe u KpPYyroBbIE JarpamMmbl;
HHTEPNPEeTUPOBATH JAHHBIC; CTPOUTH CTOIOYATHIE AHATPAMMBI.
Hcnonb3oBats mHGOpMALMIO, MIPEACTABICHHYIO B TabauIax,
HA JuarpamMmax sl pelIeHus] TEeKCTOBBIX 3a/Jad U 3a1ad u3
peanbHON KU3HU.

Harasanasn
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(94)

Ipsimoyeonvuelii napannerenuned, Kyo, npusma, nupamuod,
KOHyC,  yuiundp, wap u  cgepa.  Hzobpadsxicenue
NPOCMPAHCMBEHHbIX Queyp. Ipumepwi Pazeépmox
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.

Ilpaxmuueckas paboma «Co3z0anue Mooenet
NPOCMPAHCMBEHHBIX PUSYD».

Ionamue o06véma, eounuyvl uzmeperus o00véma. O0vbEM
NPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvt 0o6véma.

Pacno3naBaTth Ha yepTexax, pUCYHKAX, OMUCHIBATH IMPAMHULY,
Ipu3My, LWIMHAP, KOHYyC, Ilap, H300pamaTb UX OT pPYKH,
MoO/IeJINpoBaTh U3 Oymaru, MIACTHJIMHA, TMPOBOJIOKU H Jp. C
Harpasisitomed nomoinisio. [IlpuBoguTH NMpUMeEpbl 00BHEKTOB
OKPYXKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TEI.
HUcnoab3oBaTh TEPMHMHOJIOTMIO: BEpIINMHA, peOpo, TpaHb,
OCHOBaHME, BBICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, UCMONB3ys SKCIEPUMEHT, HAOIIOJIEHUE, U3MEPEHHE,
MOJEJIMPOBAHNUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BAHHBIX TEJ, BBISAABJIATH CXOJACTBA U PA3IHUMSA:
MEXKYy TUPAaMUION U TIPU3MOM; MEXAY HWIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEéPTKU MapajuieNienunena, Kyba, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIIMHAPA; KOHCTPYUPOBATHb JAaHHBLIC TCJIa
W3 Ppa3BEPTOK, CO3JaBaTh UX MOJAEIM C HaMpaBIAIOLIEH
MTOMOILBIO.
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Co31aBath MojeJM TIPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
IIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPO Ha aJrOPUTM YUeOHBIX
IECUCTBHUIH.

N3mepsaTs Ha MoOJeJNsIX: IMHBI pEOEP MHOTOIPAHHUKOB,
JUaMeTp 1iapa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; MCHOJb30BaTh €AMHUIIBI U3MEPEHUs
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
napajuleJIenuneoB; pemarTh 3a4a4i C PeaJbHbIMU JaHHBIMU C
OTIOpPOii Ha CTIPaBOYHYIO WH(POMAITHIO.

IHoBTOpEHME,
00001mIEHME,
cHCTeMaTH3alus
(20 u)

[ToBTOpEHNME OCHOBHBIX TMOHSATHH M METOIOB KYpcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHU3alusa 3HAHWH.

Bor4uciasaTh 3Ha4E€HUS BEIPAKECHUM, COIEPKAIIMX HATypaIbHBIE,
Lenble,  TOJOKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHH NMpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bb10upaTh c10co0 cpaBHEHUS YUCEll, BBIYMCICHUH, IPUMEHSATH
cBoiicTBa apudmMeTnuecKkux JAeHCTBUH Ul palMOHATIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul DPEIICHHUS 3aJad U3 JIpYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BEIYMCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1I0 TOAAM OBYYEHUAA)
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7 kaacc (He menee 102 u)

HasBanmue
pasneia (Tembl)
Kypca (4ucio

OcHoBHOe coepKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE PaIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH U 000ralmaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTnueckue AeUCTBUA C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX APOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEI. CpaBHUBATBH M YNOPSAA0YUBATH APOOU, MPeoOPa30BBIBAS MIPU
YHCcIa CrermneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTU  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7ay Ha JpoOH, MPOIEHTHI U3 PEallbHOM | OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBHUCUMOCTH. IIpsimas
MPONOPLIMOHATBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JECATUYHYIO IPOOb.

I[IpumeHsiTh  pa3HooOpa3Hble  CHOCOOBI M MPUEMBI
BbIYNCJIEHNS] 3HAYEHU JPOOHBIX BbIPAYKEHUM, COIECpKAIINX
OOBIKHOBEHHBIC W  JCCATHYHBIC ApOOHM: 3aMEHATh TIpH
HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECATUIHOU, MIPUBOIUTH BEIpAXEHHE K (hopme,
HambOosee yaoOHOM Uis BBIYUCICHUH, MPEoOpPa3OBHIBATH
IpOoOHBIE BBIPAKEHUS HA YMHOXKEHHE U JEJIEHUE JECATUYHBIX
Jpo0eil K IEHCTBUAM € LENBIMHU YUCIaMU (TIpU HEOOXOMMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

I[IpuBoauTH 4YMCI0OBBIe U OYKBeHHbIe NMPHUMEPHI CTEIICHH C
HATypaJIbHBIM TIOKa3aTelieM, OOBSICHIS 3HAYCHUS OCHOBAHUS
CTEIICHU M TIOKa3aTeNs CTENCHU, HAXOJIWTh 3HAUCHUS CTCICHEH

Buma a" (a — mr000€ parroHaNIbHOE YKMCI0, N — HATypaJbHOE
YHCJIO) C OMOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO.

I[loHuMaTe CMBICT 3amUCH OOJBLIIMX YHCeI C IOMOIIbIO

AeCATUYHBIX Apoleil U cTeneHel uncaa 10, npumMeHsATs UX B

peajibHbIX CUTYaI[HAX.

IIpuMeHATH TPU3HAKY JAETUMOCTH, Pa3JI0KEHHS HA MHOXKHUTEIIN
HaTypaJbHbIX YHCET.

PemaTh npocreiiinme 3a1a41 Ha YaCTH, TPOLIEHTHI, TPOTIOPIUH,
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Ha HaXxOXJIeHHe ApoOu (MPOLEHTA) OT BETUYHUHBI M BETMYMNHBI IO
e€ apobu (mporeHTy), 1podu (MporeHTa), KOTOPBIA COCTaBIISET
onHa BenuuuHa ot gapyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3NIMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3naBaTh ¥ 00BSICHATD, OITUPASICH HA ONPEACIICHHUS, IIPSIMO
IPONOPIHUOHATILHBIE U o0paTtHO IPONOPLHOHATIEHBIE
3aBHUCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCUMOCTEH W3 peaJlbHOTO MHpa, U3 JPYTUX Y4eOHBIX
MPEIMETOB.

Pemarp npocreiiliiie mMpakKTHKO-OPHUEHTHPOBAHHBbIE 3aJa4U
Ha  JpoO0H, TNPOLEHTHI, NpsAMYl0 4 00paTHYIO
NPONOPUHOHAILHOCTH, TPONOPLHH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

bykBenHsble BeipakeHus. [lepemennslie. JlomycTumple 3HaYCHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, PAaCKphITHE CKOOOK
U TIPUBE/ICHUE MTOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM ITOKa3aTeeM.
MHOrousneHsl. Crnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOTOWwICHOB.  DOpMyinbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxeHne MHOrO4IEHOB HA MHOKUTENH.

Osaagers HA 0a30BOM  ypoBHe  aireOpanveckoin
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B IIpolecce
OCBOCHUS yueOHOTO MaTepHuaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPDAKEHMH INpPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHITH BEIYUCIIECHUS IO (hopMyiam.
BbInoHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHSI B MHOTOUJICH
NIPUBEJICHUEM TTOJO00HBIX CIIaraeMBbIX, PACKPHITHEM CKOOOK.
BbINOIHATL yMHOXKEHHE OIHOWIEHAa Ha MHOTOWIEH |
MHOTOWJIEHa Ha MHOTOWICH, MPUMEHATH (HOpMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(pOPMALHIO.

OcymecTBIATH PA3I0kKEHHUE MHOTOWIEHOB Ha MHOXHUTEIU
myTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEIS, TPUMEHEHHS
dopMynbl  pa3sHOCTH  KBaJpaToB, (opMyl  COKpalEHHOrO
YMHOKEHUS C ONIOPOH Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1npeoOpa3oBaHHE MHOTOWIEHOB Ui PpEIICHUS
pasNMYHBIX 3324 M3 MAaTEeMaTUKH, CMEXHBIX IPEIMETOB, U3
peanbHON MPaKTUKH.

3HAKOMUTHCS C UCTOPHUEN Pa3BUTHS MAaTEMATHKH.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuJIa peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUH.
JInHeitHOE ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEpEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cucteM ypaBHEHHMH CIIOCOOOM TMOJCTAHOBKU H

CIIOCOOOM CIIOKEHUSL.

Pemarp nuHeiiHOE ypaBHEHUE C OJIHOW MEPEMEHHOM, MPUMEHSIs
NMpaBHJIa [IEpeX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIbBHOMY
emy Ooee mpocroro Buaa. [IpoBepsiTh, sSBiIsIeTCS JIM KOHKPETHOE
YKCII0O KOPHEM YpaBHEHUS.

IHoa0upars mpumepbl Hap YHCEN, SBISIIOUIUXCS PEIICHHEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHHOTO
YpaBHEHUS C JIByMSl IEpPEeMEHHbIMH (MpU HEOOXOIUMOCTU C
UCTIOJIb30BAHUEM CMBICIIOBOM OMOPBI); TMOJIB3YACH TpaduroMm,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUSI.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOIl HA AITOPUTM YUE€OHBIX JIEHCTBUM.
CocTaBJsiTh M pemIaTh YPaBHEHUE WM CUCTEMY YPAaBHEHMI 110
YCIIOBUIO 3aJiaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIyYEHHBIH pE3yJbTaT C ONOpOM Ha
BOIIPOCHBIM IJIaH.

Koopaunartsi
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexay 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEM.

[Tonstue ¢ynkuuu. I'papux dynkuuu. CBoHCTBA (QYHKIIHIA.

Jluneitnass  ¢ynkuus. Iloctpoenue rpaduxa

Gynkuun. I'paduk dyrkuuu y = kX + b.

JIMHEUHOU

HN3o00paxkats Ha KOOPJMHATHOMN NpAMO TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJJaHHBIM
KOOpJMHATaM; CTPOUTH TpaUKH HECIOXKHBIX 3aBUCHMOCTEM,
3aJJaHHBIX (QOpMyJIaMH, B TOM YHUCIIE C TOMOIIbI0 HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpadudeckuit crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIAJEBATh
(GYHKIIMOHAIBbHOW TEPMHUHOIOTHEH.

Pacno3naBath nuHeiiHyto pyHkuuio Y = kx + b, omucsiBaTh eé
CBOMCTBa B 3aBHCHUMOCTH OT 3Ha4eHWi kodddunmentoB kK u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIA).
Crpours rpaduku muHeiHON QyHkiuu, GyHkuun 'y = kX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peajbHbIX
IIpoLeccax U SIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca / Kiacca,

000011IeHE 3HAHUHA.

BeriOuparb, mnpuUMeHATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHWUW  BBIPAKECHHH,  peIICHUS
YpaBHEHU TTPU HEOOXOJMMOCTH C HATIPABJISIOIICH TTOMOIIIBIO.
OcymecTBJISITh CAMOKOHTPOJIb BBITIOJIHAEMBIX JACHCTBUH U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUA I DPEIICHUs 3aJad U3 JIPYrux
MPEIMETOB.

Pemath mnpocreiiline TeKCTOBbIe 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIIICHUS 33/1a4H.

8 kiacc (He menee 102 )

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHOE cofepsKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS

4acoB)
Yucna u KBanpatHslit KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOIO KOPHS U3 4HCHa,
BbIYHCJICHHS. yucne. [lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(METUYECKOTO KBaJIPaTHOTO KOPHS MPU HEOOXOIUMOCTH C
KBanparnsie Heticmeumenvnvie uucna. CpasHenue 0elicmeumenshsbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmerndeckuii KBaApaTHbII KOPEHb.

le/lMeHﬂTb Oonepaurio M3BJICYCHHUA KBAJPATHOTO KOpPHA U3
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(15 ) YpaBHeHuE Buja X° = a. YHCIia, HCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apupMeTUIECKUX KBaJIpaTHBIX KOpHEH. |OueHMBaTh  KBaJpaTHble KOPHM LEJIBIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHUBATL W  YNOPSAOYUBATH  pAIlMOHAIBHBIE U
MPpaLMOHATIbHBIE YKCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH HE0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE X2 = d, HAXOAUThb TOYHBIE U
npuOKEHHBIE KOpHH 1pu & > 0.
HccaenoBars CcBOMCTBA KBAaJpPAaTHBIX KOPHEH, MPOBOJA
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumenaTs cBoOiicTBA apu(MeTHYECKMX KOpHe#ll s
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiimme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
CoJiepKalluX KBaJpaTHble KOPHU. BbIpakaThb HepeMEHHBbIE U3
reOMETPUUYECKUX U Pu3ndeckux (HopMyl Mpu HEOOXOJUMOCTH C
OIOpOi1 Ha MPABUJIO.
BoruuciasaTs 3HAYEHUS BBIPAKEHUN, COACPKAIIUX KBAJpaTHbIC
KOpPHH, UCHOJIBb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B X04e pelIeHUs 3a7ad  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C TNPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMATHKH.
Yucna u Crenenb ¢ 1ensiM nokaszarenaeMm. CtangapTHas 3anuch yucia. | @opMyJaupoBaTh onpeaeleHHe CTEIIEHH C LeJIbIM MTOKa3aTeIeM
BbIYMCJICHHS. Pa3Mepnr 00bEKTOB OKPY’KAIOIIETO MUPA (OT JIEMEHTAPHBIX (pu HEOOXOUMOCTH TI0 BU3YaJIbHON OTIOpE).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JITUTENBHOCTh IporieccoB | [IpencTaBasiTh 3anuch OOJBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
€ HeJIbIM B OKpPY>KaIOIlleM MUDE. Bujge. CpaBHMBATBL 4YWCIa U BEJIUYUHBI, 3alUCAHHBIE C
noKasareJyem CBolicTBa CTETIEHH C LIEJBIM [TOKa3aTeIeM. ucnoJb30BaHueM crenenu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHUJAE IS

BBIPQKEHUS pa3MepoB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKPY’KaIOIIEM MUDE.
®opmy/IMpPOBaTh, 3aMCHIBATHL B CUMBOJIMYECKOil opme n
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WIIJTIOCTPHPOBATL IIPUMEpPaAMHU CBOMCTBa CTEIICHU C O CJIbIM

nokasareneM (Ipd  HEOOXOJMMOCTM C  HCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
IIpuMensiTh  cBOMiCTBAa CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPAXCHUM, COJECpPXKAIIMX CTENEHU C LEIbIM I0Ka3aTelleM ¢
UCTOJB30BAHUEM  CIIPaBOYHOH uHGpopManyy. BbINOJIHATH
AeHCTBUA C YHUCIIAMH, 3allMCaHHBIMU B CTAHJAPTHOM BUJIC
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne |KBagparueii TpéxwieH. PasinokeHne KBaapaTHOro TpéxdicHa | PacmosHaBaTth — KBaJpaTHBIM — TPEXUYJIEH,  YCTaHaBJIMBATb

BbIPaKCHUS. Ha MHOXHTEJIIN. BO3MOKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AJITOPUTM ITPaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTrMble 3HaYE€HHs IEPEMEHHBIX, | 3anuchbIBaTh areOpanueckue Boipaxkenus. HaxoauThb o6nacth

BbIPasKeHUS. BXOJILINX B aredpandeckue BolpakeHuss. OCHOBHOE CBOMCTBO | ONIPEAETICHUS PAlliOHAILHOTO BBIPAKEHUS.

Adaredpanyeckass | anreOpanyeckoit 1poou. CokpatieHue apooeil. BbINOJHATL 4KCIOBBIE NTOACTAHOBKA U BBIYMCJIATH 3HAYCHHE

Apo0b CrnoxeHue, BBIYUTAHUE, YMHOXEHHE u JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOILBIO KaIbKYJIATOPA.

(154) anreOpanyeckux ApoGeil. [IpeoOpazoBanue BblpakeHuil, | @OpMyYJIHPOBATH OCHOBHOE CBOMCTBO alire0Opanveckoit 1poou u

cojiepxanux anredbpanyeckue 1poou. NPUMEHSATH €ro I MpeoOpa3oBaHus APOOE.

BbInoHATL fAeiicTBUSI ¢ ainreOpanyecKuMu ApoOsSMH IpU
HEOOXOIUMOCTH ¢ Hampasisoomed nomouibio. IlpuMensaTs
npeoOpa3oBaHus BBIpAXEHUN JUIs pelleHus 3aaad. Beipakathb
nepeMeHHble 13 GopMmyn (PU3NYECKUX, TE€OMETPUUECKUX,
OIUCHIBAIONINX OBITOBBIE CUTYAllMM) NPH HEOOXOAUMOCTH C
HaITpaBJIAOIIEH TOMOIIIBIO.

YpaBuenus KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE YpaBHEHUS.

U HEPABEHCTBA. dopMmya KOpHER KBaApaTHOIO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJApaTHOIO YpaBHEHMS;

KBanparnsie Pemenne ypaBHeHuil, cBoasmuxcs K KBagpaTHbIM. [IpocTeiinye | pemiaTb KBaJipaTHble YPaBHEHUs] — TIOJHbIE M HETOJHbIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPAaBHEHHUS. MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).

(15 4) Pemenne TekCTOBBIX 3agad ¢ TNOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMs  KBaJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOSIINECS K KBAJPAaTHBIM, C MTOMOUIBIO
peoOpa3oBaHUll i 3aMEHOM IEPEMEHHOM € OMOPOI Ha aNTOPUTM
npaBuia.

HabaonaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHLIHEeHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ilpumenamos  meopemy  Buema ons pewleHus: 3a0ay
(c ucnonvzosanuem obpasya).

Pemats TekcTOBBIE 3aJaYM  aNreOpPanvdeckuM CIIOCOOOM:
NEPEXOANTh OT CIIOBECHOW (OPMYIHMPOBKH YCIOBHUS 3aJaud K
anreObpanveckod MOJENTH MyTEM COCTaBICHHS ypaBHEHHS (TpU
HEOOXOJMMOCTH €  HampaBJSIOMIEH  IMOMOMIBIO);  peliaTh
COCTaBIICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3ybTaT.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHS anreOph.

YpaBHeHus JluHeliHOE ypaBHEHHE C JBYMS IEPEeMEHHBIMH, €ro Tpaduk,| Pacmo3HaBaTh JIMHEHHbBIC ypaBHEHHS C JIBYMSI IEPEMEHHBIMHU.
1 HepaBeHCTBA. IIPUMEpPBI PEILICHUS] YPABHEHUH B LIEJIBIX YHUCIIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4YHCIE
Cucrembl Pemenne cucreM JOByX JHMHEWHBIX YypaBHEHHH C JBYMS|HCHOJB3Ysl LHMQPOBBbIe pecypcbl (IpU HEOOXOIUMOCTH C
ypaBHEeHU NEpEMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM YUEOHBIX NEHCTBHM).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarhs napajuienbHble U IIEPECEKaroUecss IPsMbIE 0 UX
I'pauueckas  unmepnpemayusi  ypaewenus ¢ O8YMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8YMs NepeMeHHbIMU. Pemiare cucremMsl [ByX JIMHEHHBIX YPaBHEHHM C JBYyMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJCTAHOBKOU U CIIOKEHUEM.
Pemare npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SBJISIETCS JTUHEHHBIM IPU HEOOXOJMMOCTH C HamlpaBIsSIOLIEei
MTOMOLLBIO.
Ilpueooums  2pacpuueckyro  unmepnpemayuio  peuwieHus
VpasHeHus ¢ 08yMsl NePeMEeHHbIMU U CUCTEM YPAGHEHUI C O8YMS
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AITe0OPanIECKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTh CBONCTBA YU CIIOBBIX HEPABEHCTB,

U HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM nTepemMeHHOM. JInHeTHbIe HEpaBEeHCTBaA C

WJUTFOCTPUPOBATH NX HA KOOPAMHATHOM MPSMOM.
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HepaBencrBa OJIHOM mepeMeHHOW M ux peweHue. CUCTEMBbl JTMHEWHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW IMEPEMEHHOM U UX pELICHUE. Pemiats, uHElHBIE HEPABEHCTBA C OJHOW TIEPEMEHHOM,
N300pakeHne pelieHus JMHEHHOTO HEPABEHCTBA U X CHUCTEM | U300pakaTh pelIeHNe HEPABEHCTBA HA YHMCIOBON IPSAMOIA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHUE

CHCTEMBI HEPAaBEHCTB Ha YHCIOBOM MPSIMOI MPH HEOOXOAUMOCTH
C BU3yaJIbHON OIIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] ¥ MHOMXKECTBO Hcnoab3oBaTh  QYHKUMOHATIBHYIO  TEPMUHOJOTHI0O M

OcHOBHBIE 3HayeHni Gpynkuuu. CriocoOsl 3agaHus GyHKIIHI. CHUMBOJIUKY.

MOHATHS I'padux pynkiun. CpoiictBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMyinamu (TIpu

(5 9) rpaguxe. HEOOXOJMMOCTH HCIIOJIb30BaTh KAJBKYISTOP); COCTABJISATH
Ta0JIMIbI 3HAYeHUH )yHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnuceiBaTh CBOICTBa (YHKINU HA OCHOBE €€ rpauuecKoro
NpeJICTaBiICHUsT MpH  HEOOXOJUMOCTH C  HalpaBIAIOIIeH
MTOMOIIBIO.
Hcnonb3oBarh  (QYHKIMOHAIBHYIO  TEPMUHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh npumepbl TpadUKOB, OTpaKAIONUX peaJbHbIE
npoueccel U siBneHus. IlpuBoauTH NpUMepbI IPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOIMCTBaMHU.
Hcnonp30BaTh KOMIBIOTEPHbIE POTPAMMBbI ISl TOCTPOECHHUS
rpaduKoB (PYHKIUI U U3ydeHUs UX CBOICTB

DyHKIMH. Yrenne wu mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHM 3HAYCHUE OJTHOU U3

YucJioBble rpaduKoB (PYHKIMH, OTpaXKaroIINUX peabHbIe MPOLECCHI. paccMaTpUBAEMBIX BEIMUYUH 10 3HAYEHUIO APYTOM.

pynxuun DyHKIMH, OIIMCBHIBAIOIINE NIPAMYIO u 00paTHyIO | B HecloXHBIX Clydasx BbIpa:kaTh (GOpMYJao0l 3aBHCHMOCTH

(9 v) PONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mex1y BeIUIHMHAMHE.

I'paduk pyskmEm Yy = X°.
Oynkmuu y = X2,y = X3,y = /x,y = ’f; epaguueckoe

peuierue ypasHeHuti U CUCeM YPasHeHUII.

OnuceiBaTh XapakTep W3MEHEHMS OJHOU
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarp Buabl wusyyaembix ¢yHkiuil. I[lokaspiBaTh
CXeMATHYEeCKH IIOJIOKEHWE Ha KOOPJIAWHATHOM IUIOCKOCTH

rpadukoB (yHKIUH BUga: y = NG y = X3,

BCJIMYHUHBI B
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y= \/X, y = ILX

Hcnonb3oBars GQyHKIHOHANBHO-TPadHYECKHE
NpeACTABJICHUS IS PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CUCTEM YpaBHEHUM.

I[IpumensTe MudpPoBLIE pecypchl s MOCTPOSHUS TpadUKOB

byHKINH.

IloBTOpPEHME
U 00001IeHuE
(6 )

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u 8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTE CcHOCOOBI CpaBHEHUS 4YMCEJ, BBIYMCIICHUH,
npeoOpa3oBaHMI BEIPAKCHUH, pEIICHUST YPABHCHUH.
OcyuiecTBAATE CAMOKOHTPOJIb BBIINOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemiatp 3agaum M3 peaJbHOM KU3HHM, TNPHMEHATH
MaT€MaTU4YeCKUe 3HaHUA JUIS pEelIeHUs 3ajad W3  JIpYyrux
MIPEAMETOB.

Pemiath TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kmacc (#e menee 102 u)

HazBanue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coaepiKaHue

OcHoBHbBIE BUIbI J€ATEJIbHOCTH 06yqa101unxcn

4acoB)
Yucnan PauyonanbHble 4MCIIa, uppayuoHaibHvie 4ucia, KoweuHvle u|Pa3BMBaThL TMpeacTaBJIeHHMsl O YWCIaX: OT MHOXECTBa
BbIYMCJICHHS. beckoHeuHvle Odecsimuutble opoou. MHooicecmeo | HaTypadbHBIX YUCEN 10 MHOXKECTBA JIEHCTBUTEIIbHBIX YHCEIL.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kaxk|(O3HAKOMHUTbCH c BO3MOKHOCTBIO MPEICTABIICHUS

yucjaa

beckoHeuHvle decamuunvle Opoou. Bzaumno oOHo3HaAUHOe

JEHCTBUTEIIFHOTO YHCIIa KaK OCCKOHEUHOM JIECATUYHOM ,Z[pO6I/I,
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(9 uv) coomeemcmaue MexHcoy MHONCECMEOM OeUCMBUMENbHBIX Yucel | IPUMEHATb  JICCSITUYHbIC TPUOIMKCHUST pPAlMOHAJBHBIX |
U MHOICECMBOM MOYEK KOOPOUHAMHOU NPAMOIU. UPPALMOHAIILHBIX YHCEN.
Cpasnenue  OelicmeumenvbHvlX — uucel,  apugpmemuueckue|3anucvléams, cpasnueamp u ynopsaoouueamao
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCa.
[pubnmxEHHOE 3HAYEHUE BEINYHUHBI, TOUHOCTh IPUOIMKEHUS. | BBINOJIHATL, CcoYeTas YCTHbIE M IHCbMCHHBIC TPUEMBI,
Oxpyrnenne wuucen. Ilpukniaka ©  OLEHKAa pPE3yJabTaToOB|apupMeTHyecKHe [eCTBHA C pPALUOHAIBHBIMH YHCIAMU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTeNIMU U
KOPHEW; BBIYMCJIATH 3HAYCHHS] YUCIIOBBIX BBIPAKCHUM.
ITosryunTs mnpeacTraBjieHHe O 3HAYUMOCTU JIEHCTBUTENIBHBIX
qucell B IPAKTUYECKOM EATEIBHOCTH YEI0BEKa.
AHaJIM3MPOBATh U JeJaTh BBIBOABI (IIOCJIE COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
IIPY PELICHUN 3a7ay.
OxkpyriasiTh JEMCTBUTEIbHBIE YMCIIA, BBHINOJIHATH NPUKHIAKY
pe3ynbpTaTa  BBIYHMCICHHUNM, OLEHKY 3HAYEHUHM YHUCIOBBIX
BBIPKEHUM.
3HAKOMUTHCA C UCTOPUEH PA3BUTHS MaTEeMATHKH.
YpaBHeHus JInneitHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W MNPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JMHENHBIM. MeTOAbI IIPU PELIECHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHust KBanpatHoe ypaBHeHue. PemieHue ypaBHeHMH, CBOASIIMXCS |(IpU HEOOXOAMMOCTH C OHNOpPOM HA QJIrOPUTM  Y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepvr  pewenus ypasnenuii mpemveu u uemeépmoti | PacmosHaBaTth 1eible U APOOHBIE YPaBHEHHUS.
(14 v) cmeneHel pasnodceHuem Ha MHONCUMENU. Pemath JiMHeliHbIe W KBaJpaTHbIe YPABHEHHS, YPaBHEHUS,
Pemenue qpoOHO-paliMoOHAIBHBIX YPAaBHEHHH. CBOASIIMECS K HHUM, TMpOCTeHIIne ApOOHO-palMOHATIBLHBIC
Pemenne TekcToBBIX 3a7au aJireOpandeckuM METOI0M. YpaBHEHHSI.
IIpennaraTs BO3MOXXHBIE CTIOCOOBI PEIICHUs TEKCTOBBIX 3ajady,
o0cy:kI1aTb HMX M PpelaTb TEKCTOBbIE 3aJaud pa3HBIMU
crocobamu.
3HAKOMHTBCS ¢ MCTOPUEH pa3BUTHS MAaTEMAaTHKU
YpaBHeHus JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpaguk. | (OcBaumBaTh M MPUMEHSITh IPUEMBI PEIICHUS CUCTEMBI JIBYX

H HEPABCHCTBA.

Cucrema IByX TUHEHHBIX YpPaBHEHUH C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX ypaBHeHI/IfI C IBYMs NIEPEMCHHBIMU U CUCTEMBI JIBYX
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CucreMbl

eé peuleHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJSCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPON CTEIEHH. (o BU3yaJIbHOM omope).
(14 g) ['padmyeckas HHTEpIpETALIUS CUCTEMBI YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpandeckiuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0OM: MepexXoaUuTh OT CJIOBECHON (OPMYIUPOBKH YCIOBUS
3a7]auu K anreOpanyeckoi MOJICNI MyTEM COCTABICHHS CHUCTEMBI
YpaBHEHHUI; pellaThb COCTaBICHHYI0 CHCTEMY YpaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJHOM NMEPEMEHHOM U MX PEIICHHE. |HEPaBEHCTBA; UCIIONB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOJIHATH npeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3naBaTth nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paguueckas uHTeprperanusi HEpaBEHCTB U  cHUcTeM |Pemiath  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh MTOJIYYCHHBIE PEIICHUS.
N300paxkaTh perieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TNPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemath KkBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MIPEJICTaBICHHUS.
OcBanBaTh W NPHUMEHATh HEPABEHCTBA I[PU PELIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YHUCJIE MPAKTHKO-OPUEHTUPOBAHHBIX.
DyHKIMHU KBangpatuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEPIIMHBI TApadoIIbl, OCb CHMMETPHH Mapadoibl. |CXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKEHHE Ha KOOPIWHATHOM

CreneHHble QYHKIIUH C HATYPAIbHBIME TIOKa3aTesIMA 2 U 3, UX
rpaduKu ¥ CBOWCTBA.
I'paduku pynxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/x_,y :%

TIockocTu rpadukoB GyHKmid Buga: y = kx,y = kx + b,,y =

ax®, y = ax,

Y = VX, Y = — B 3aBHCHMOCTH OT 3Ha4YeHUH KOO HUIMEHTOB;
X

OIMCHIBATH X CBOWMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 1O hopMmyIie.
I[IpuBoanTs, mNpPUMepPbI KBAJPATHYHBIX 33aBHCUMOCTEH W3
peasbHOM KU3HH, (PU3HKH, TECOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH TpaduKa KBaApaTHUIHON
(ynkmun y = ax? + bx + ¢ (mpu He0OXOIMMOCTH ¢ HATPABIIOMIEH
TTOMOIITBIO).

CTpouTh 1 H300pakaTh CXeMATHYECKH IPaPUKH KBaJIPATUIHBIX
dyHKUMIA, 3a1aHHBIX QopMyTamMu Buaay = ax%,y = ax’> + q, Y
=a(x + p)?, y =ax?+ bx + ¢ (mpn HEOOXOAMMOCTH CBU3YaIbHOI
OTIOpOit).

AHAJTW3NPOBATH M MPUMEHSITh CBOHCTBA N3YUCHHBIX (DYHKIIHIA
JUISI UX TIOCTPOCHHS, B TOM YHCJIE C TIOMOIIBIO IU(POBHIX
pecypcoB.

YuciaoBble
noCJeJ0BaTeIbHOC
™

(154)

[ToHsTHE YKCTIOBOI OCIEN0BATEIBLHOCTH.

3aaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dbopmynoii N-ro uieHa.

Apudmerndeckas u reomerpuieckas nporpeccuu. opmyssl N-
ro 4jeHa apuMeTHUecKOd M TeoMEeTpUUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuil mouKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u IKCNOHEHYUATILHBLL POCHI.

Cnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb WMHICKCHBIC O603H3,'—ICHI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaHUSlI C HCIIOJbB30BAHUCM TCPMUHOJIOI'UH,
CBSI3aHHOH C MOHITHEM IIOCICIOBATCILHOCTH.

AHaJII/I3I/Ip0BaTb (I)OpMy.]'Iy N-ro 4JjieHa nocjJaea0BaTCIbHOCTU UIIN

PEKYPPEHTHYIO dhopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTEeNbHOCTEH,  3aJlaHHBIX ~ ATUMH  (hopMyramH.
YcranaBiauBatb 3aKOHOMEPHOCTh B MMOCTPOCHUH

MIOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBl IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMETHUYECKYlO M T€OMETPHUYECKYIO
IIPOTrPECCUU NIPH Pa3HBIX CIIOCO0AX 3aaHMsL.

Pemars 3amaun ¢ wucnoiab3oBaHMEeM (opMyn N-ro wieHa
apu(mMeTnyeckol M TEeOMETPUYECKOM Mporpeccuii, CyMMBbI
MEPBBIX N YJIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIIHIO.
H3zobparcamy  unenvl  nociredoeamenvHOCmu  MOUKAMU — HA
KOOPOUHAMHOU NJIOCKOCMU.

PaccmaTpuBarh NpuMepsbl NPOLECCOB U SIBJIEHUH U3 pEeabHON
KU3HU, WUIIOCTPUPYIOLIME H3MEHEHHEe B apupMeTHUYeCKOn
IPOTrPECCUU, B TEOMETPUIECKOHN MPOTrPECCHH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuUYecKu.

Pemats mnpocreiilime 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCJIEIOBATEIBHOCTAMU, B TOM YHCJIE 33Ja4d U3 peabHOU
)KU3HH € WCTOJB30BAHUEM  MH(PPOBBIX  TEXHOJOTHIMA
(37IEKTPOHHBIX Ta0IHII, TPAPUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha Cl0dCHbIE NPOYEHMDBL, 8 MOM YUCTe 3A0ayu
U3 peanbHoU NPAKMUKU (C UCHONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ MCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anus

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMU YHCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHONICHHUSI, TIPOMOPIINH; OKPYIIIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanuyeckue BBIPasKeHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JOMYCTHMbIC 3HAYCHHUS).
@®yHKuMU (IIOCTPOEHHE, CBOWCTBA M3YUEHHBIX (PYHKIIMIA;
rpaduveckoe pereHne ypaBHeHHI U UX CHCTEM).

OnepupoBarb NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABICHUE MHOXKECTB ISl OIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYrHX y4eOHBIX MPEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC C YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTbh HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€J0€ YHCII0, MOAYNb YUCiia, OOBIKHOBEHHAs U
JeCATUYHAs APOOH, CTAHTAPTHBIA BHUJ YMCIA, apUPMETHICCKUN
KBaJPaTHBIN KOPECHb.
BeInoaHATSH JeiicTBUS, CPABHUBATH M YIOPAA0YUBATH YHCIIA,
MPEACTABISATh YWCIA HAa KOOPAWMHATHOM IPSMOM, OKPYIJIATH
YHUCJIa; BBIMOJHATL NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBble 3a1a4M apuGMETHIECKUM CIIOCOOOM.
Pemate npakTu4yeckue 3aa4u, CoAepKallie MIPOLEHTHI, J0JIHU,
YacTH, BBIPAXKAKOLIUE 3aBUCUMOCTH: CKOPOCTb — BpPEMS —
paccrosiHue, I1eHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAQ.
Pa30ouparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMAaTUK{, HAXOAMThb pEIICHUE, IPUMEHS
MaTeMaTHYeCKHi anmnapar, HHTePIpeTHpPoOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTENEHb C IIEJBIM IOKa3aTelEM,
apu(MEeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOUJIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOTHATL OCHOBHBIE [JEHCTBHUSA. BBIIOJIHATH PAcdETHl 110
dbopMynaM, TpeoOpa3oOBEIBATH IIENbBIE, JPOOHO-pAIIMOHATBLHBIC
BBID@KEHUS M BBIPAKEHMS C KOPHSAMH, PpEaJM30BbIBATH
pas3ioKeHHe MHOTOWICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMyN pPa3HOCTH KBaJIpaToB M KBajpara
CYMMBI M Pa3HOCTH (C OIMOPOH Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIONYCTHMBbIE 3HAYEHUs IEPEMEHHBIX I JIPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBaTth ¢ NOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBarb noHATHUAME: GYHKIMS, rpaduk QyHKUNUU, HYIH
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOCTBA (DYHKIIHIA,
CTPOMTH UX TpaduKH.

OnepupoBaTh MNOHATHSIMHU. TIpsIMas MPOMOPIHOHAILHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (QyHKUHMA,
KBaJpaTU4Has GyHKLUs, napaboia, runepooa.

Hcnoab30BaTh rpadpuKu 1715 OTIPEICIICHNUS CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, Ui pemeHws 3aJad M3 JPYTHX y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCH U SBICHHUS.

Bobipazkath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETMUUHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pa3nena (TeMbl)

OcHoBHoOe cofepKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, Ty4d | POpMYJIHPOBATH OCHOBHbBIC MOHSITUS U OTIPEICICHUS.
reoMeTpuyecKkue | ¥ yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4yeHHBIE  TeOMeTpUYeckue  (QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTIIbL. onmpeeNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33J1a4M (C HMCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JUHEWHBIX U YIJIOBBIX BENWYHMH, BBIYHCICHHE |OMOPbI: HABOJSIIME BOIMPOCHI W/WIM alrOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JENCTBUN).
BeJIHYHUH [lepumerp w  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTh MpocTeiiye NOCTPOSHUS ¢ MOMOIIBIO ITUPKYIS U
(14 u) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3MepsATH IMHEHHBIC U YTIIOBBIC BETMYNHBI TCOMETPHUUSCKUX U
IIPAKTUYECKUX OOBEKTOB.
OnpenenssiTh «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPYOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEIUYHH
YTJIOB.
Pemathb 3a1a4n Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALNIO YTTIOB, BBIYMCAATH TUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTOKa3aTEeNbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHA reOMeTPHUH.
TpeyroabHuKH [TonsiTue O  paBHBIX TpEYroJbHUKaX M  IepBUYHBIC | Pacmo3HaBaTh maphl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 ) MPEJICTAaBICHHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbLHUKOB.
[Ipu3sHaku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI PSAMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYroJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JIEKHUT OONbIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBust  (paBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opmMyIMpOBaATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEYroJibHUKa; CEPEMHHOIO MepHeHANKYIsIpa
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[Ipocreliline HeEpaBeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsIMOYTOJIBHBIN TPEYrONBHUK C yriioMm B 30°.
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHUKA TNPH HEOOXOIUMOCTH C
OIIOPOi1 Ha aJIrOPUTM IIpaBUJIA.

@opmyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a/1a4M C IOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3ajadax (C MCIOIb30BAaHUEM CMBICIOBOI
ONOPBI: HABOJSAIIME BONPOCHI H/MIM QJIrOPUTMAa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJsl  HCCIAeJOBAHUSA
CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapannenbHblie [TapannensHele mpsMbele, uX cBoiicTBa. Hakpect nexamue, | @opMyJMpoBaTh NOHSITHE  MapajUIEIbHBIX  MPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTHYECKUE TPUMEPHI.
yIJ10B HepeceyeHH MapauieNbHbIX MPSAMBIX CEKYILEH). M3yuyaThb cBoiicTBa yrioB, 0Opa30BaHHBIX MpPU MEPECEUCHUU
TPeyroJibHUKa [lpu3Hak  mapaJeNpHOCTH  HPSMBIX  4Y€pe3  PaBEHCTBO |[1apaJUIENbHBIX IPSAMBIX CEKYyILEH
(14 9) PacCTOSTHUM OT TOYEK OJHOM MPAMOM O BTOPOH MPSAMOM. IIposoauTs no0ka3zarenbcTBa. POpMYJIMpPOBATHL Teopemy
CyMmMa yriioB TpeyroiabHHUKA U MHOTOYTOJIbHUKA. NapajyIeIbHOCTH  JIBYX MPSAMBIX €  TIOMOILIBIO  YIJIOB,
BHeninue yriel TpeyrojapHUKa 00pa30BaHHBIX MPU TEPECEYEHUU OTHX NPAMBIX TpPETbEeH
IIPSAMOM.
BbI4uciasiTh CyMMy YIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
Haxonuth uyucnoBble M OyKBEHHbIE 3HA4YEHHS YIJIOB B
reOMETPUUYECKUX 3a7jadaX C UCIIOIB30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJAbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPHEH PA3BUTHA TEOMETPHH.
OxpyKHOCTH OKpy»XHOCTB, XOpbI U THAMETPHI, UX cBolcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJeHUsl:  OKPYXHOCTH,  XOPJIBI,
H KpYT. OKpykHOCTH. OKpYy>KHOCTb, BIMCaHHass B Yroi. [lowamue o|nuamerpa M KacaTeIbHOW K OKpyxHocTtu. M3ydaTrh wux
I'eomerpuueckue |/ 'MT, npumenenue 6 sadauax. buccekmpuca u cepeounHwlii|CBONCTBA, TPU3HAKH, CTPOUTD YEPTEKH.
MOCTPOCHHA nepneHouKyIap KaKk 2eomempuieckue Mecma mouex. HccaenoBarp, B TOM 4HCIE HCNOIb3YS HHU(POBLIE peCypChl:
(14 ) OKpyKHOCTb, OINMCAaHHAs OKOJO TPEYrojibHUKa. BriucaHHas B | OKpYXKHOCTb, BIIMCAHHYIO B yroil; LEHTP OKPYKHOCTH,

77




TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo I'MT onn doxazamenvcmea meopem 0
nepeceuenuy OUCCEKMPUC Yello8 MPEY2ONbHUKA U CePeOUHHbIX
NEepneHOUKYIApO8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBaTtb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPYXHOCTEH  TpEYroJbHUKA, HAXOAUTh LEHTPHl 3TUX
OKPY’KHOCTEH C OIIOPOX HA aIrOPUTM IPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIjia, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJsApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIEH  4epe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yrja; TPEeyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM IIpu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.

IHoBTOpEHME,
00001IEHNE
3HAHUH

(49)

[ToBTOpenue u 000OIIEHHE OCHOBHBIX IMOHATHH W METOIOB
Kypca 7 Kiacca.

PemaTthb 3agaun Ha IMOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 kiacc (He MeHee 68 u)

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

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKOIIHUXCS

YeTbIpEXyroJibHUK
n

Hapannenor paMM, €T0 INPU3HAKU U cBoiicTBa. YacTHbIE crydan
Hux

napajjiesorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajpar),

N300paxkaTh M HAXOAUTH Ha YEPTEKAX YETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IpsIMOYTOJIbHAS
TpAaIeLHnH.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyupoBaTh omnpeseJieHUsI: napasuienorpamma,
NpsSMOYTOJIbHUKA, poMOa, KBajpara, Tparenuy, paBHOOOKON
Tpanenuy, IpsSMOYTrOIbHON TPareIHH.

Hcnoab30BaTh NpPH  pelleHHH NpocTeux  3aaaq
NPU3HAKH U CBOMCTBA: MapajjiesiorpaMMa, MpsiMOYroJIbHUKA,
pomba, KBaapara, Tpamelud, paBHOOOKOH Tpamenuw,
IPSMOYTOJIBHOM Tpanenuy.

I[IpuMeHATH MeTOA YIBOCHUS MEIHaHBbl TPEYTOJBHUKA C
OIIOPOH Ha aJITOPUTM IIPaBHJIA.

Hcnonb3oBaTs 1UQPOBBIE PECYpChl JUIS  HCCIIEIOBAaHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HaKOMUTbBCA C UCTOPHEN Pa3BUTHA IreOMETPHM.

Teopema PaJieca
U Teopema o
NPONOPUHOHATbH
bIX OTpe3Kax,
1no/100HbIE
TPEYTroJbHUKH
(15 4)

Teopema Daneca u meopema o NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsist TuHUS TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnvie  ompesKu, NOCMpOeHUe  YemeEPMo2o
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaxa
mpeyeonvhukos. IlpakTnyeckoe NpruMeHEHHUE.

nooobdus

IIpoBoaMTH MOCTPOEHHS C IOMOLIBIO UUPKYJIA U JINHEWKH C
ucnoiap3oBaHue  teopembl  dameca U TEeopeMbl O
IPOMOPLUOHAIBHBIX ~ OTpE3KaX, CTPOUTh  YETBEPTHIN
IIPONOPLUOHANIBHBIM OTPE30K C ONOPOH Ha 3PUTENBHYIO
HarJIsJHOCTb.

Haxoauth 10700HbIE TPEYTOJIBHUKY HA TOTOBBIX YepTexkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HEO0OXOMMOCTH C BU3YyaJIbHOM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJBHUKH C MOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOCHUSI YepTeX el M HaX0KJIEeHUs
MOJOOHBIX  TPEYroJbHUKOB  IPU  HEOOXOJUMOCTH €
HaIIpaBJISAOIIEH TOMOIIBIO.

IIpoBoauTh 10Ka3aTEJbCTBA C MCIOJB30BAaHUEM IPU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3ajjad ¢ OMOpod Ha
aJITOPUTM Yy4eOHBIX JIEHCTBUM.

IIpumeHsiTh  TOJIydeHHbIE  3HAHMS  [PU  PEIICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4 IPU HEOOX0IMMOCTH
C HaIpaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
1no00HbIX (uryp
(14 v)

[TonsiTrie 06 00IIEH TEOpPUN TUTOIIAIH.

®opmynbl IS IUIOMIAA  TPEYroJbHHUKA, MapajuiesiorpaMMa.
OmHoweHue niowaoei mpeyeoibHUK08 ¢ 00WUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kineTyaToit Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM COfepX)aHueM. Pewenue 3adau ¢ nomowbio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjazeBaTh NEePBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIen

Teopun Iwomanu (Mepsl), (oOpMYyJMPOBaTH CBOWCTBA
IUTOIIA !, BBICHATD UX HATJISAHBIA CMBICI.

[Tpumenste  ¢opMynbl  IUIOMIAAM  HapajuiesIorpaMMa,
TPEyroJbHUKA, Tpamemuu C OHOpPOil Ha CIPAaBOYHYIO
UH(pOPMALIHUIO.

I[IpumeHsTH bopmytsl TUTOIIATH BBIITYKJIOTO

YETBIPEXYTOJbHUKA YEPEe3 IUAarOHaIu U YIOJl MEKIy HUMU C
OTIOPOY Ha CIPABOYHYIO WH(OPMAIIHIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YAaCTH U JOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOJIb30BaHUSA BCIIOMOTaTEILHON
IJIOIIAH Il pELIEHUSI TEOMETPUYECKUX 3a/1a4.

Haxonute miomanu mnoaoOHbIX ¢uryp ¢ omnopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoruncasTe 1101311 pa3IuuHbIX MHOTOYTOJIBHBIX QUIYP.
Pemate 32124y Ha IUIOIA/(b C IPAKTUYECKUM COACPKAHUEM
II0CJIE COBMECTHOT'O aHAIN3A.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHH
(10 v)

Teopema Ilucaropa, e€ noka3zaTenbCTBO M NPHUMEHEHHE.
Ob6parnas Teopema IIudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHSI B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKECTBO.
CooTHOLIeHNUsT ~ MEXAYy CTOpOHAaMH B NPSMOYTOJBHBIX
TpeyrojipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBatrh €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnaners NOHATUSMHU TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTO
yriia, IPOBepATh UX KOPPEKTHOCTD.

BbiBOOMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOH Ha CIPaBOYHYIO
MH(pOpMAaLIHIO.

HccnenoBarh  COOTHOWIEHMS ~ MEXIy  CTOPOHaMu B

IPSIMOYTOJIBHBIX TPEYTOJIbBHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Ucnonb3oBars  Qopmynsl  npuBefeHHs U
TPUTOHOMETPUYECKOE TOXKAECTBO JJIs1 HAX0XKICHUS
COOTHOIIEHUH MeXJy TPUTOHOMETPUYECKUMH (QYHKIMIMHU
pPa3IMYHBIX OCTPBIX YIJIOB C OMNOpPOW Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHUIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHMS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ady (MpH HEOOXOJUMOCTH C OINOpOi Ha
JITOPUTM IIPaBUIIA).

3HAKOMUTBLCSA C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U IEHTpaIbHBIE YIUIBI, YIOJ MEXKIY KacaTreapbHOU U | DopMy/IHpPOBATH OCHOBHBIC OIPEAETICHUS, CBSI3aHHBIE C

OKPYKHOCTH. XOPJAOH. yrjlaMd B KpyTe (BIIUCAHHBIN yToJI, HEHTPAIbHBINA yToI).

Bunucannbie VYTIbl MEXY XOpIaMH U CEKYILIUMH. HaxoauTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECS HA OAHY YTy,

U ONHMCAHHbIE Brnucannbie u onucaHHbIe YETHIPEXYTOJBHUKHU, WX MPU3HAKU U | BBIYMCJISTH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpuMeHeHuMe STUX CBOWCTB MpU  PEUICHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. FeOMETPUUYECKHX 3a/1au. LHEHTPAIBHOM yIie TpH HEOOXOAUMOCTH C BHU3YaJIbHOM

KacareabHbie B3aumHoe pacnonokeHue ByX ~OKpyxkHocTeid. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONMCAHHBIC YETHIPEXYTOJbHUKHY, BHIBOAUTD UX

OKPY KHOCTeM CBOICTBA U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 4) Hcnoab3oBaTh 3TH CBOMCTBA M TNPU3HAKKA IPU PELICHUU
3az1ay.

IHoBTOpEHME, [ToBTOpEeHNEe OCHOBHBIX TOHITHH M METONOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXIY Pa3INYHbIMU YaCTSMHU Kypca.

3HAHUM

(4 4)

9 knacc (He MeHee 68 u)

HazBanue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4AKIIHUXCS
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Tpuronomerpusi. | OnpeneneHue TpUroHomerpudeckux ¢GyHKiui yrios or 0° 10| @opMmy/jJupoBaTh  onpejaejeHUs]  TPUTOHOMETPUYECKUX
TeopeMbl 180°. Kocunyc u cuHyc OpAMOro u Tymoro yria. Teopema|(yHKUIUN TYNbIX U MHPSAMBIX YIJIOB C BHU3YyaJbHOW OMOPOA.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYcOB (¢ paamycoM|DopMynnpoBaTh TE€OpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINHCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH W BEJIMYHH | PAJUYCOM OIHMCAaHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOHl Ha AJITOPUTM Y4YEOHBIX
TPeyrojJbLHUKOB ®opmyna MmIomaal TPeyrojbHUKa Yepe3 JBe CTOPOHBI U Yroi | IeHCTBUM.
(16 4) Mexay Humu. @opmyna miomaay 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTuyeckue  3aJayM, CcBoOAsIIMec K
JUAroOHAJIN U yroJl MEX]ly HUMHU. HAXO0KIEHUIO PAa3IUYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTHyeckoe MpUMeHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopasoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBarthp NOHSITHE npeoOpazoBaHus no100us.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX uyp. HceaenoBaTh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp TPHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl mogodus B
COOTHOLIEHUS B npou3BeO0eHuU OMmpe3Ko8 CeKyuux, meopema O Keéaopame|OKpYyKarolleh NeHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHot. [Ipumenenue 8 peutenuu ceomempuyieckux 3aday. | Bolgooums mempuueckue coomuowieHus mexncoy ompesKamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHbIX MPeY20JIbHUKOS.
Pewams ceomempuueckue 3aoauu u 3a0auyu U3 peaibHOlU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl OmnpezneneHne BEKTOPOB, CIOKEHUE M PAa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH re€OMETPUYECKHUI (nmepemerexue) u

DuU3NYECKU U TEOMETPUUECKHUM CMBICII BEKTOPOB.
Paznoxxenue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHOo€ NpPOU3BEIAEHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0XJEHUS JIJTMH U YTJIOB.

Pemienue 3a1ad ¢ mOMOIIBIO BEKTOPOB.

[IprMmeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATUKUA U
MEXaHHUKHU.

¢busnueckuil  (cuia) CMBICIBI
BOITPOCHBIN IJIaH.

3HaTh ompeaeNeHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCC/Ie0BATh
reoMeTpUYECKUN U PU3NUYECKUI CMBICIIBI 3TUX ONEpaLnid.
Pemiate reomerpudeckue 3amadyd € MCHOJIB30BAaHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaIspHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIE CBOMCTBA.

BpryucasaTs CyMMy, pa3sHOCTh M CKaJSIPHOE NPOU3BEICHHE

BEKTOpPOB C OIIOPOM Ha

82




BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXsIpHOE NMPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JexapToBbI JlekapTOBBI KOOPIMHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWMHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAHTEHC YTIja |AEKaPTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, TapaljiesIbHbIe U IePIEHAMKYJIIIPHbIE IPSIMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIOPOIl Ha
(9 9) YpaBHeHHEe OKpYKHOCTH. HaxoIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH TeOMETPUYECKHX 3a/1a4. PemaTth 3aga4mn Ha HAXOXKIEHUE TOYEK [IEPECEUEHUS NPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax U OKPYKHOCTEH C MOMOIIbIO METO1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmon
IpU pPELICHUM 3aJay, s ONPEICNICHUs PaclONIOXKEHUS
MPSIMOM.
IIpuMeHsATh KOOPAUHATHI NIPH PELIEHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTH4YEeCKHUX
MoJieJIel pealibHbIX 3aa4 («MEeTOJl KOOPAUHATY).
IMoab3oBaTbest AN TOCTPOGHHUS U MCCIEIOBAHUMN
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS T€OMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB.| DopMyJIHpPOBATH ornpezeneHue IPABUIILHBIX
MHOIOYIrOJbHUKH. (Yucio m W IMHa OKpYXHOCTU. JlIMHA AYrd OKPYKHOCTH.|MHOTOYrOJbHHUKOB, HAXOAHMTh MX JJIEMEHTHI.
Jauna Panuannas mepa yria. ITosb30BaTHCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IUI0IIAIb KPYyra.
Boruucienue
nmjaomanen

(84)

[Tnomanp kpyra M €ro 3JIEMEHTOB (CEKTOpa M CErMEHTa).
Boruncnenue miomanen Gpuryp, BKIIOYAIOMIUX 3JIEMEHThI KpyTa.

MOMOUIbIO MPaBUWJIbHBIX MHOTOYTOJIBHUKOB, OINpPelesiTh
YUCIIO 7T, JUIMHY yTU U paJlaHHYI0 MEpy yIJa o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OmnpeneasaTs 1016 KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) s
JUTMH AYT, IUIONIAJed CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

Boruncasars miomanu (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIpaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1romany B 3a1a4ax peagbHON )KU3HU.

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3dupars  mpuMephl,  WUIIOCTPUPYIOIIUE  MOHATHUS
TJIOCKOCTH Tapannenvnulii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEMPUU. @opMyaHpoBaTh OIpPEICICHH MapalIeIbHOTO MEepeHoca,
Ipocmetiwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa W OCEBOM CHMMETPUM C BH3YyaJbHOW OMOPOA.
HaxoauTh HEMmoIBUKHbBIE TOYKHU IO 00pa3Ily.
HaxoauThb IIEHTPHI M OCH CUMMETPUH npocTeimux Guryp mo
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoOC U CUMMEMPUO npu
peueHuu 2eomempuiecKux 3a0a4 (pazoupamos npumepbi).
Hcnonwv3oseamn 07151 nocmpoenus u ucciedo8aHull yu@pposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh NMOHSATHAMHU: QHUrypa, TOYKa, IpsMasi, yroi,
00o0menue, KJIacCOB, 0000IIEHUE ¥ CHCTEMaTU3aIlHsI 3HAHUH. MHOTOYI'OJIbHUK, paBHOOEAPEHHBII M  pPaBHOCTOPOHHHUI
cucrematusamusi | [Ipocreiimme reomerpudeckue (QUIYpBI W WX  CBOWCTBA. | TPEYrOJbHHKH, MPSIMOYIOJbHBIH TPEYrOJIBHUK, MeEIHUaHa,
IHARMIZ H3mepeHune reoMeTpuieckiux BeJITHYHH. OucCeKTpruca M BBICOTA TPEYrOJIbHUKA, MHapajlIesiorpaMM,
(7 u) TpeyroabHHUKH. pPOMO, TIPSMOYTOJIBHUK, KBAJpaT, TParenus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBIE.

OKpyXHOCTh U Kpyr. ['eoMeTpuyecKkue MOCTPOCHHs. YTIbI B
OKPYKHOCTM. BnmcaHHele ¥ ONUCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsAimas 1 OKpyKHOCTB.
YeTbIpEXYroJbHUKHY.
YETBIPEXYTOJIbHUKH.
Teopema [Tudaropa u Hauana TpuroHomMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockoctu. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTYp.
JlekapTOBbI KOOPIMHATHI HA TIIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTeJbHasl, paBeHCTBO M 1oaooue Guryp, TpeyroibHHUKOB;
NapajuleIbHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YToOJl
MEXNY NpSAMbIMH, CHMMETPHS OTHOCUTEIIBHO TOYKH U
NpsIMOM; JJIMHA, PAcCTOSHUE, BEIMYMHA YyIia, IUIOWAb,
HIEPUMETP.

HUcnonv3oBate  (opmyabl: nepumerpa U IUIOIIALU
MHOTOYT'OJIbHUKOB, UIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BEMa MPSAMOYTOJILHOTO Mapasliesenunesa.

OnepupoBarb NOHATHAMM: IPSIMOYIOJIbHAs  CUCTEMa
KOOpJMHAT, BEKTOp; MCHOJAb30BaTh JTH TMOHATHUS IS
MIpeJICTaBICHNsI JaHHBIX U pEIIeHUs 3ajad, B TOM YHCIEe U3
JPYTruX y4eOHBIX MPEAMETOB.

Pemath 3agaum Ha TMOBTOpPEHHE OCHOBHBIX MOHSTHH,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBS3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa [J1s pelieHus 3a/1a4u.
Penrartn 3agaun 13 noBceJHEBHOM KU3HU.

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 4)

Ha3Banue
pa3neina (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coIcpiKaHue

XapaKTepnchca JACATECJIBbHOCTH Oﬁy‘{alOHII/IXCH

Ilpeacrasiienune
JAAHHBIX
(7 )

IIpencraBnenne naHHbIX B Tabmunax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. 3BrnedeHue u
UMHTepHpeTanus TaONW4HbIX JaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe mpeacTaBiIeHHE [aHHBIX B BHUJAE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOUYATHIX) AuarpamMm. UTeHne u nocTpoeHue
nuarpamm. [IpumMeps! neMorpaduyeckux auarpamm.
[IpakTuueckas padota «JlnarpaMmby.

OcBanBarhp Ha 0azoBoM YPOBHE Croco0bI
MIPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCUBOB C TIIOMOMIbIO TabaMIl ¥ JMarpamMm ¢
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XHBIX JIAHHBIX
(nemorpaguueckue JIaHHBIE, IIPOU3BO/ICTBO
MPOMBIIUIEHHON M CEIbCKOXO3SIMCTBEHHON NPOIYKIINH,
OO0I1IECTBEHHbIE U PUPOIHBIC SBICHUA).

HN3yuars meroabl paboThl ¢ TAaOMMYHBIMU U
rpadM4ecKUMHU TMPEICTABICHUSMH JAaHHBIX C TOMOIIBIO
HU(POBBIX PECYpcoB B XOJle¢ MpaKTHUYECKHX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menuana 4uciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[Ipaktuueckas padora «CpeaHue 3HAYCHUS».

HauGonbiiee 1 HauMeHbIIIee 3HAUESHUST YHCIIOBOTO Habopa.
Pa3max.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHUS. YUCIOBOH
HaOoOp, Mepa IEHTPAIIbHOW TEHACHIMHU (Mepa IIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METHAHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U MeAuanbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHOM HATJISATHOCTH W/WIN
BepOAIBHON OTIOPHI)

H3yuaTs cBolicTBa CpeIHHMX, B TOM YHCIE C ITOMOIIBIO
M(POBBIX PECYpCcoOB, B XOJI¢ MPAKTHYECKHX paboT, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe IOHATHSA: HauboJblIEEe
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
PemaTts 3agaun Ha BHIOOP crioco0a OMKMCaHUs JTaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HAIIPABIISIONICH TOMOIIBIO.

Cayuaiinas
W3MEHYHBOCTh

(6 )

Cryuatinas uzmenuusocms (npumepul). Yacmoma snaueHuti 6
maccuse dannwvix. I pynnuposxa. I'ucmoepammul.
Ipakmuyeckasn paboma « Ciyuainas usmeH4Uu80Cmb).

Oceéaueamv noHaAmMuUA. YACMOMA 3HAYEHUU 6 MACCUBe
OQHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoums cucmoepammul no oopasyy

Oceausams cpaguueckue npedcmasienus paubix U008
CVUAUHOU USMEHYUBOCU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomeoi.

BBenenue B
TeopuIo rpagos
(4 9)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagha. Cmenenw (8anenmuocms) eepuunvl. Hucno pébep u
cymmapuas cmenens gepuwiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nyms). I[Ipedcmaenenue 06 opuenmuposanuvix epagax.

Oceausamv nonamusa. cpag, éepwiuna zpagha, pedopo
epaga, cmeneHsb (8a1eHMHOCIb BEPULUHDBL), YENb U YUK
Oceausamv nonamusn:. nyms 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposauHulil cpag.

Oobcyscoamsb peuwrenue 3a0auu Ha NOUCK CYMMblCIeEneHeu
sepuiun epagha, Ha nouck obxooa epaga, Ha NOUCK nymeiti
8 OpUEHMUPOBAHHBIX 2paghax ¢ Hanpasaauell NOMOubIO.
Ocsausamb cnocoodvl npedcmasienus 3a0ay U3 Kypcd
aneebpul, 2eomempuu, Mmeopuu 8epPoOAMHOCMel, Opyeux
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npeomemog ¢ nomowplo 2paghos  (Kapmel, cxeMmbl,
aneKkmpuieckue yenu, QyHKYUOHAIbHble COOMEEmMCmalsl)
Ha npumepax.

BepositHOCTB M

Cryuauinsiii onolm u cayyanHoe coovimue. Beposmuocmov u

Ocseausamv nonamus. Ciy4atiHblli Onvlm U CAY4atiHOe

4yacToTra yacmoma coovimus. Ponb manoseposmuvix u npakmuyecku | codvimue, Maio08eposmHoe U NPAKMULeCcKU 00CMo8epHoe

CJIYy4YaiHOr o docmosepHblx cobbimutl 8 npupooe u 6 oowecmee. Monema u | coovimue.

coObITHS USpaIbHas KOCMb 8 Meopull 6epOMHOCMEL. H3yuamo 3nauumocmev  MAN08ePOAMHLIX COOLIMULL 8

(4 q9) Ilpakmuueckas paboma « Hacmoma vinadenus opay. npupode u obujecmee HA BAJNCHBLIX Npumepax (asapul,
Hecuacmmvie cayyau, 3awuma NepCOHANILHOU
ungopmayuu, nepedaua OaHHbIX).
H3yyamv ponv kiaccuueckux 8eposmHOCMHBIX Mooeel
(MOHema, uepanvbHas KOCmb) 6 meopuu 6epoSMHOCME.
Habénwoams u uzyuame yacmomy cobwvimuil 8 NPOCMbIX
IKCHNEPUMEHMAX, 8 MOM HUclie ¢ NOMOWDbIO YUPPOBbIX
Pecypcos, 8 xooe npaKmuuecKkot pabomol.

O600menue, [IpencraBnennie  manHbiX. OmnucarenvHas — craTucTuka. | IIOBTOPATHL W3y4eHHOE W BBICTPAMBATH CHCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUM.

(5 9) Pemats 3a1a4u Ha IpeICTaBICHNE U ONMCAHUE TAHHBIX C

MOMOIIBIO U3YYEHHBIX XapaKTEPUCTUK C HAIMpPaBIISIONIEH
MTOMOIIIBIO.

O6cy:xknaThb NnpUuMepbl CITyJaitHBIX COOBITHH,
MaJIOBEPOATHBIX U ITPAKTUYCCKU JOCTOBCPHBIX CJ'Iy‘I&ﬁHBIX
COOBITHM, UX POJIHM B IPUPOJE U )KU3HH YEIOBEKA

8 kiacc (He MmeHee 34 4)

Ha3Baunmue
pasaesia (Tembl)

OcHoBHOE cogep:xaHue

XapakTepucTHKA 1eATEIbHOCTH 00yYal0oIUXCs
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(4HCI10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

IIpencraBnenne  maHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
Crnydaiinast u'3MEeHYUBOCTh. CpeiHue YUCIIOBOTO Habopa.
Canyyaiinble coOpiTus. BepositHocT 1 yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSTHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

IHoBTOPATH U3y4YEHHOE U BBICTPAUBATH CUCTEMY3HaHUI.
Pemars 3agaum (Mo BM3YyaJbHOHM omope) Ha
MIPE/ICTABICHUE U ONMCAHUE JaHHBIX C IOMOUIBIO
M3Y4YEHHBIX XapaKTEPUCTHK.

Pemate 3agaum (Mo BH3yaJbHOH omope) Ha
IPEACTABICHUE TPYNIIMPOBAHHBIX JAHHBIX U ONHCAHUE
CIIy4allHOM U3MEHYMBOCTH.

Pemars 3a1a4u (110 BU3yasibHOI OI0OPe) HAONPEICIICHUE
9acTOThl CIyYalHBIX COOBITHH, OOCYXICHHE IPUMEPOB
CIIy4aliHbIX COOBITHI, MaJOBEPOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CIIYYaHHBIX COOBITHIA, X POJHB MPHPOJIE H
YKU3HU YEJIOBEKA.

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmnoe | Oceaueamsv NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUc108020 Habopa. [{uazpammel pacceusanus. OMKJIOHEeHUe, UCNOIb308AMb MU XAPAKMEPUCTUKY OJis
PacceuBanue ONUCAHUA PACCEUBAHUS OAHHBIX.
JAHHBIX Yuacmeosamv 6  obcyicoenuu  cunomeszvr 00
(4 9) OMCymcmeuu Ui  HATUYUU  C8A3U N0 OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusamusi no UMeUUMCs
OGHHBIM, 8 MOM YUCTe C NOMOWbI0 KOMNbiomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoXxecTBO, MoaMHOXkecTBO. Omnepanuu HaJ MHOXecTBamu: | OcBaMBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
(4 9) o0benuHeHne, epecedeHue, qomnoaHenue. CBocTBaonepamnuii | MOJIMHOMXECTBO.
HajJ, MHOXKECTBAMU: IE€PEMECTUTEIbHOE, COYeTaTeNbHOE, | BBINOJIHATH onepamnuu HaJI MHO>KECTBAMH:
pacmpenenuTeIbHOE, BKITIOUEHHUS. o0beMHeHne, TIepeceueHne, JOomoHeHne (TI0 00pasIy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBathb CBOWCTBA: MePEeMECTUTENHHOE,
COYeTaTeNIbHOe, pPAacCHpeleUTeNIbHOe, BKIIOYCHUS (C

WCIIOJIb30BaHNUEM BU3YAJILHOH OIOPHI).
Hcnonb3oBath rpaduueckoe mnpeacraBieHHE MHOXKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLIECCOB U SBIECHUM, NpHU
pEeIIeHnH 3a/1a4 U3 APYTruX Y4eOHBIX MIPEIMETOB U KypCOB
(c MCnOJIB30BaHNEM BU3YaJIbHOMN OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHS.
bnaronpustcTByomue eMeHTapHble coobITus. BepostHoCcTH
coObITHI. ONBITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU.

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsATCTBYIOIUX  JIEMEHTAPHbBIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
Pemiath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOATHOCTAM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTrO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HAIJISIIHOCTH
1/uiy BepOaIbHOM OIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B ONbITAX C pPaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJIE C HNOMOILIBIO KOMIbIOTEepa (C
UCMOJIb30BAHUEM  3PUTEIbHOM  HAISIAHOCTH  W/WIK
BepOaJIbHON OMOPHI).

IIpoBoanTh M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUAMHU (C MCIOIb30BAaHUEM MOHET,
UTpaTbHBIX KOCTei, JIPYTUx Mojieneil)
B XO/€ TMpaKTHYECKOW paboThl (C HCIOJIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
TeopuIo rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywecmeosanue GUCAYell BePUIUNbl, CEA3b MeNCO) HUCIOM
gepuiun u yuciom péoep. Ilpasuno ymodcerus.

Oceausamv nouamun. oOepego Kak 2cpag) 0e3 yuxua,
sucauas eepuwiuna (1ucm), 6emeb depesd, nNymov 8 depese,
ouamemp oepesa.

H3yuams ceolicmea Oepesa: cywecmeosanue ucsauell
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU — MedHcOoy — 08YMs
BEPUUUHAMU, CE5A3b MeJCOY HUCTIOM GEPUIUH U YUCTIOM
pébep.

Yuacmeoeamo 6 06cyscoenuu pewenus 3a0auu na nouck
U nepeuucienue nymei 6 oepese, OnpeoeieHue Yucia
sepuiu unu péoep 8 depege, 00x00 OUHAPHO2O Oepesd, 8
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MOM Yucie C npuUMerRerHuem npaeuild YMHONCEHUA.

Cuayuaiinble
co0bITUS

(8 4)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eeposmuocme. Ilpasuno
VMHOJMCEHUsT  8eposimHocmell.  YcloeHas — 8eposmHoCHb.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMenma 6 gude oepesd.

Ocséaugamv nouamuA. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (direpa—
Benna), coemecmuvie u Hecoemecmuvle cooblmusl.
H3yuams meopemvt 0 6eposimHocmu 006beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMELN).
Yuacmeoeamys 6 oocyrscoenuu pewienusa 3aoauu, 6 mom
yucie mekCcmogule 3a0ayu Ha onpeoeieHue 6eposmHocmell
00veOuHeHUss U nepeceyeHuss COObIMUU ¢ NOMOWDBIO
yucnoeol  npamot, ouazpamm  Jinepa,  opmynsl
CILOJHCEHUS BEPOAMHOCTEN.

Ocsaueamp NOHAMUA' npasuio VMHOHCEHUS
8eposimHoCcmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo2o onvima.
H3yyams  ceoiicmea  (onpeoenenus)
cobbimuil.

Yuacmeoeamv ¢ obcyrcoenuu pewenua 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBIX COOLIMULL.
Yuacmeoseamv 6 oécyyncoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

0O000menue,
KOHTPOJIb
(49)

[IpencraBnenne ganHbx. OnucarenpHas cTaTucTUKa. ['padsl.
BepositHoCTh CIIy4aitHOTO COOBITHS. DJIeMEHTHI
KOMOHMHATOPHKH.

I[loBTOpPSITH W3y4Y€HHOE U BBICTPAMBATL CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha peCTaBICHUE U ONIMCAHUE TAHHBIX C
MOMOILBIO M3YYEHHBIX XapaKTEePUCTHK (c
WCIIOIh30BaHUEM BU3yaJIbHOW OTIOPHI).

Yuacmeoeamsv 6 oo6cyrycoenuu pewenuna 3agaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm  Ha  HAXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OIBITAX C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMH (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 oocyrycoenuu pewenusn 3apaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEIMHEHUS U MTePeCeUCHUS
COOBITHI, B TOM YHCIIC HE3aBUCUMBIX, C HCIIOJIb30BAaHHEM
rpaduyecKux TMpeACTaBICHU U JepeBa CIy4yalHOro
OIIbITA.

Yuacmeoeamv 6 oocyrycoenuu pewenusn 3agaum Ha
nepevrciaeHne KOMOUHAIMH (Yrcia IepecTaHOBOK, YHCa
COUYETaHMI), HA HAaXOXKICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHWEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIONIb30BaHuEM TpeyroibHuka [lackas.

9 kiaacc (He meHee 34 4)

Ha3zanue
pasaeJa (TemMbl)
(umcJyi0 Yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4a0 X CH

IloBTOpPEHME
Kypca 8 kiacca
(4 4)

[IpenacraBnenne  manubix.  OmnucaTenbHas

CTaTUCTHUKA.

Omneparnuu Haj cOObITHSAMU. He3aBUCUMOCTH COOBITHIA.

IloBTOPATH WH3Yy4EHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemarpb 3aga4m Ha NIpEeACTABICHUE U ONMCAHKUE IaHHBIX.
Pemarte 3amauMm  Ha  HaXOXACHHE  BEPOSTHOCTEH
00BEIMHEHUS W TepeceueHuss COOBITUM, B TOM 4YHUCIE
HE3aBUCHMBIX, C  HCIHOJb30BaHHEM  TpapUuecKux
MPEJICTABICHUMN U JIEpEBA CIIyYalHOIO OIbITA.

PemaTs 3agaum Ha nepevucieHne KOMOMHaUuWi (ducia
NIEPECTaHOBOK, YHCJIA COYETAaHMH), HAa HAXOXKICHHE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHMCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuio ymHOXeHus. IlepecTaHoBku.
®aktopuasi. CodeTaHuss U YUCIO COYETAaHWH. TpeyeonvbHuK
Iackans. llpaktrueckas padora «BeaucieHne BEpOSATHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (PYHKUIMN 3IIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSIOUYEHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHaJl Yucia,
COueTaHMe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agauydm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX N1ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETaHMM BJIEMEHTOB pA3JIUYHBIX MHOXKECTB (IO
oOpasiry).

Pemiats mpocreiimme 3agayM Ha NPUMEHEHHE YHCIA
coueTaHuil B ayiredpe (COKpameEHHOoe YMHOKCHHE, OMHOM
HeroToHa) (¢ HanpaBsAOUIEH TOMOILBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJEKTPOHHBIX TaOJUI] B XOJi€ MpaKTU4YECKOW padoThl (C
BU3YaJIbHON OMOPOH).

I'eomeTrpuueckas
BEPOATHOCTH
(4 9)

T'eomempuueckas eeposmuocms. CnyuatiHwlil 86100p MOUKU U3
@ueypel Ha niocKOCmMU, U3 OMpPesKa, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eomMempuyecKoll 6epOSMHOCU.
Yuacmeoseamv ¢ oocyyncoenuu pewenusn 3adauu na
HAaxoxcoeHue 8eposamHocmell 8 ONvlmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHOc0Y20/IbHUKA, Kpyod, OmpesKa uiu
Oy2eu OKPYAHCHOCTU, YUCTI0B020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 1)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAHUH 10 IEPBOTO
ycnexa. Wcnbeitanus bepnymiu. BepostHoctu coObiTuil B
cepun ucnbiTanuit beprymau. [Ipaktuueckas pabora
«Hcnprranus beprymimy.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEeMEHTapHOEe COOBITHE B UCTIBITAHUH (YCIIEX U HEy/aya),
cepusi MCHBITAHWM, HACTYIUIEHHME IIEpBOro  yclexa
(Heynaum), cepus ucnblTaHui bepHymu.

Pemate  mpocreiimide  3aJa4d HA  HAXOXACHHUE
BEPOSATHOCTEH COOBITUI B CEpUM UCHIBITAHUN 10 MEPBOTO
ycrexa, B TOM 4Hhcie ¢ MpUMEHeHHEM (OpPMYIbl CyMMBbI
TFEOMETPUUYECKOIN MPOrpeccuu (C ONOPOM Ha CIIPaBOYHYIO
nH(pOpMAIIHIO).
Pemate npocreimue

3agaum Ha HaXO0XACHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTaHuil bepHy/miM, Ha HaxOXACHHE BEPOSTHOCTU
ONpEACNEHHOrO0 YHCIAa YCIEXOB B CEPUU HUCIBITAHUN
bepuymu (¢ BU3yaibHOH OMOPO).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO IU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHui bepHym

Cayuaiinas
BeJINYHHA

(6 )

CiyyailiHass BeJIMYMHA W pacHpeiecsieHue BEPOATHOCTEH.
Marematuueckoe OXHUIAHUE W JUCHEpCUA  CIy4dyaliHOM
BennuuHbl. [IpuMepsl MaTemMaTHueckoro OXUIaHUs Kak
TEOPETUYECKOTO CPEeIHEro 3HAYCHUS BEIMYMHBI.

[TonsiTue o 3akoHe OonbluX yrcen. Mi3mMepeHue BeposSTHOCTEH
C momol1kko 4acToT. [IpumeHeHne 3aKkoHa OOMBIINX YHCE.

OcsBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHON BEJIMYMHBI,
pacnpeesieHe BEpOSITHOCTE.

M3yyare u o00cysaaTh INpuMEpbl AUCKPETHBIX U
HENPEPBIBHBIX CIy4alHbIX BEJIUYUH (POCT, BEC YEJIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJAEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
ombITaMu (OpOCaHWe MOHETHI, HIPaJbHOH KOCTH, CO
CIIy4aifHbIM BBIOOPOM H T. I1.).

OcBauBaTtp Ha  0a30BOM  YpPOBHe  NOHSATHA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4alHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUECHUE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOT0O Habopa.
Pemiate 3a1auMm Ha BBIUMCIEHHWE MAaTE€MaTHYECKOIO
OKMJIAHHWSI W  JHACIEPCUM JHCKPETHOW  CIlydailHOU
BEJINYUHBI 110 3aIaHHOMY PacHpelesCHUI0, B TOM YHCIe
3a/1a4, CBSI3aHHBIX CO CTPaXxOBAaHUEM M JIOTepesMHU (C
HaIpaBJIAIOIIEeH TOMOIIBIO).

3HAKOMMTBCH C MAaTeMaTH4YEeCKUM OXHJIAaHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENeSICHUd, B TOM 4YHCIIE
pacrnpeeneHus C1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysum.

M3yyars yactoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIyYalHYIO BEJINUNHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonblmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacToTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

PemaTp 3a1aum Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIBIO
4acToT (C HAIPABJISIONIEH TTOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJBIINX YHCEN B 000CHOBAaHUU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEM.
OO0cy:xknaTh 3aKOH OOJBIIMX YHCET KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYUBOCTU B U3MCHUUBBIX SIBICHUSX,
pOIb 3aKoHA OOJBIIMX YHCEN B TMPHPOJE U B KHU3HH
YeJI0BEKa.

0O606menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  NaHHBIX.
BepositTHOCTB CIIy4aiiHOTO COOBITHSL.
KomOuHaTopuku. CydaliHbIe BEIMYUHBI U PAaCTIPEICTICHHUS.

OnucarenpHas  CTAaTHUCTHKA.
OJIEMEHTHI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHM.

PemaTe 32241 Ha [IpEACTaBICHUE U ONMUCAHKUE JAHHBIX.
Pemathb 3a1a4un Ha HaX0XK/IEHUE BEPOSTHOCTEN COOBITU,
B TOM 4YHCI€ B ONbITaX C PABHOBO3MOXKHBIMU
3JIEMEHTapPHBIMH COOBITHSIMH, BEPOSITHOCTEN
OObEIUHEHNUS U MEepecedyeHus] COOBITHM, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUAMU CIyYaWHBIX HCIIBITAHUN

[Ipu pazpaboTke paboueil mporpaMMbl B TEMATHUYECKOM TUIAHUPOBAHWUU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
WCITIOJIb30BAHUS JICKTPOHHBIX (ITU(GPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIIONTUXCS y4eOHO-METOIUYECKUMH MaTepralilaMu
AJIEKTPOHHBIE YYEOHMKHM U 3aJaYHUKU, DJICKTPOHHBbIE OHOTMOTEKH, BHUPTyaIbHBIC
71a00paTOpUU, UTPOBBIC MPOrPAMMBI, KOJUICKIIUHA HUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOJIBb3YEMbIMU JJIsi 00YUYEHUS U
BOCITUTAHUS PA3JIUYHBIX TPYINT IOJH30BATEICH, MPEACTABICHHBIMA B AJICKTPOHHOM (MH(PPOBOM) BUIE M PEaTU3YIONUMU

(MyJTBbTUMEIUNUHBIE TPOTPaAMMBI,

nunakTudeckue Bo3MoxxkHoctu KT, comeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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