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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
MunrucrepcrBom roctuiiun Poccuiickoit deneparn 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC OOOQO), IlpumepHO ananTUPOBAHHOW 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 mporpaMmmMbl OCHOBHOTO 00111eT0 00pa3oBaHus 1o npeamety «MaTtemaTukay,
[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 TaKKe MPHOOPETCHHIO MPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX 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 mMaTeMaTUKe JAaET BO3MOKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 3[1P
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 OOIIECH KYJBTYPBI B COBPEMEHHOM TOJIKOBAaHUHU
SBISICTCS  OOIee 3HAKOMCTBO C METOJAMHM  TIO3HAHHUSA  JICHCTBUTEIBHOCTH,
MIPEICTABIICHUE O TIPEIMETE U METOaX MaTEMAaTHUKH, UX OTJIWIUN OT METOJOB JIPYTHX
€CTECTBEHHBIX M T'yMaHUTApHBIX HAyK, 00 OCOOCHHOCTSAX NMPUMEHEHUS MaTEeMaTHUKU
JUTSL pelieHus] HayYHBIX W TPHUKJIAJHBIX 3adad. TakuMm 00pa3oM, MaTeMaTUYecKOe
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 MpeiCcTaBiseT OMpeleICHHYIO CI0XHOCTD AJIs
yaamuxcsa ¢ 3[IP. V oOyuaromuxcs ¢ 3IIP Hambosiee BBIpaX€HBI OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBIIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICUEHHBIE KATErOPUH UM TPYIHOAOCTYHHBL. B TOXe BpeMsa NpH CHeluaibHOM
oOydueHHH OOyd4aromuecss 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 NEHCTBUMA. Y 00ydaronuxcsi 3aTpyIHEHBI
CUETHBIE BBIUYMCIICHUS, NPOU3BOAUMBIE B yM€. B INHCbMEHHBIX BBIUHUCICHUSX OHU
MOTYT MpPOIyCKaTh OJMH W3 MPOMEXYTOUHbIX I1aroB. Ilpu pabore ¢ uMcIOBBIMU
BBIPQKEHUSIMU, BBIYMCICHUEM WX 3HAYEHUS MOTYT HE YAEPKUBATHh IPAaBUIbHBIN
nopsiiok aevctBuid. [1pu ynpoienuu, mpeodpa3zoBanuu BeipakeHuit yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O IMOCJIEI0BATEIbHOCTH BBITOJIHEHHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HAaBbIKA PELICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. MM ManomoCcTymHO COBEpIICHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTUS  JIOTUYECKHX  ONEpPALMi, HEIOCTaTOYHas
00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT M3ydyeHHe TeMbl «DYHKIMM»: MpH
onpeneneHu (QYHKIUOHAJIBbHOW 3aBUCUMOCTH, IMPU OINHCAHUU TIpaduyecKoit
CUTYAIINH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuid, GyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HUIBI MEXAy 00JacThbiO OIpenesaeHus] PYHKIUU U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amay cONpsiKEHO € TPYAHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MPOBE/ICHMS aHAIN3a YCIOBHS 33[1a4H, BbIACIICHUS CyIeCTBEeHHOr0. O0y4Jaronimecs ¢
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 (POpMYJTy, HEPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommnbkam 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 3aMIOMUHAHUS U BOCITPOU3BEACHHS y4eOHOTI0 MaTepralia CHUKEHBI TI0
MpUYMHE CJIAa00CTH MHECTHYECKOW JEeATEIbHOCTH, CYXeHUs oO0beMa MaMATH.
Oo6yuaronmumest ¢ 3IIP TpeGyeTcsi Oosibllie BpEMEHM Ha 3aKpeIjieHue Marepuala,
aKTyanu3alus 3HaHUH 10 0Nope MPHU BOCIIPOU3BEICHHH.

J51g mpeoiosieHus TPy IHOCTEH B U3y4eHUH yueOHOTro npeameTa «MareMaTuka
HeoOxoauMa ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHBIN Marepuan
IPENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSS €ro MOCTENEHHO, M3bICKUBATh
CoCcOOBl  aAanTalMi TPYIAHBIX  3aJaHUM, HEKOTOpble TEMbl JlaBaThb Kak
O03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUN
MaTEepUAl PEKOMEHIYETCS HM3y4daTb B IPOLECCE NPAKTUYECKOM NESITEIBbHOCTH IIO
pemieHnto  3agady.  OpraHuyeckoe €AUMHCTBO MPAKTHYECKOW W YMCTBEHHOM
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:

* (¢hopMUpPOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUM (YHMCIIO, BEIUUYUHA,
r€OMETPUYIECKAs durypa, NepeMeHHas, BEPOSITHOCTb, byHKIMS),
00€eCIeYnBaOIINX MMPEEMCTBEHHOCTh U TMEPCINEKTUBHOCTh MAaTEMaTUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* noxaBeaeHue oOyyaromumxcs ¢ 3[1P Ha TOCTyTHOM /1J11 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIEeT0 MUpPa, MOHUMAaHUE MaTEMATUKHU KaK
YacTH OOLIEH KyJIbTYypbl YEJIIOBEUECTBA;

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEW OOydarommxcs ¢
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
MOJTyYECHHBIE 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,
WHTYUIIUU, TPOCTPAHCTBEHHBIX MPEACTABICHUN, CIIOCOOHOCTH K MPEOA0JICHUIO
TPYAHOCTEW;

* (¢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 BO3MOXHOCTh KOMIIEHCAIIMKM 00pa30BaTeNbHbIX Je(UIIUTOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3IIP 1 HEZOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHUH;

" chopMHUPOBATH YCTONYHMBBIM HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABIIATH U PA3BUBATh MAaTEMATHUECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpKaHUsl Kypca MareMaThku B 5—9 kmaccax: «Hucna u

BBIUHCTICHUS», «Anredpa» («AnreOpandeckue BbIpaXEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «l'eomerpus» («['eomerpuueckue ¢urypsl 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 JAPYIOld, a B TECHOM KOHTaKTE H
B3aumozeiictBun. Kpome 3TOoro, ux oOBEIMHSAET JIOTMYECKas COCTABJIAIOILIAS,
TPaJAULIMOHHO ITPUCYIIAsl MATEMATHUKE U IIPOHU3BIBAIOIIAS BCE MATEMATHYECKHUE KYPChI
u coaeprkatenbHble uHuu. ChopMynnpoBaHHoe B deepalibHOM rocyJapCTBEHHOM
o0pa30BaTeNbHOM CTaHAapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBAHUE «YMEThb
OIEpUPOBATh NOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, 10KA3aTEIbCTBO; 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 paboueil mporpaMmbl, pacrpeaeaEéHHbIM MO0 rojiaM 00ydYeHus,
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 MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CUCTEMY MAaT€MaTHYECKUX NPEICTaBICHUN OO0y4arouIuxcs C
3I1P, pacmmpss u yriuyosnsst e€, oopa3ys mpoyHble MHOKECTBEHHBIE CBA3U. OOIIMe
eI u3ydeHus: yueOHoro mpeamera «MartemaTuka» mpeactaBieHsl B [IpumepHoi
paboueil mporpaMmme OCHOBHOT'O 00IIIeTo 00pa3oBaHUs.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4eOHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenue yueOHOMY mpenMery «MaremaTthka» CTPOUTCS Ha CO3JaHUU
ONITUMAJIBHBIX YCJIOBHH JIJIi YCBOCHHS MPOTPAMMHOIO MaTepuaia 00y4JaromuMHucs ¢
3I1P. Bonwioe BHUMaHue yaenseTcss oT00py yueOHOro MaTepualia B COOTBETCTBHH C
MPUHIMUIIOM JOCTYMHOCTH TMPU COXPAaHEHUHU OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COACPIKaHUIO U 00beMY OBITh aanTUPOBAHHBIM sl oOy4Jaromuxcs ¢ 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).

[IpumepHas nporpaMma NpeayCMaTpUBAET BHECEHHE HEKOTOPBIX M3MEHEHHI:
YMEHBIIIEHHE 00BbEeMa TEOPETUUYECKUX CBEJCHUH, BBIHECCHHE OTICIBHBIX TEM WIIU
LEJBIX Pa3esioB B MaTepHaIbl Jisi 0030PHOT0, 03HAKOMHUTEIHLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM IIJJAHE PEKOMEHAYETCS HW3y4daTh 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
OKpykHOCTH», «Ilnomane kpyra», «llapamnenbasie npsamsiey», «llepneHauKynspHbIe
npsimbie», «OceBasi U LEHTpajdbHasi CUMMETpUM» (KM3ydaeTcsi B Kypce IreOMETpHUH);
«beckoHeuHbIE TEPUONUYECKHE eCATUYHBIE MpoOu. JlecaTuuHoe nNpuOIHKEHHE
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, «Haxoxk1eHrne 4acTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX ApoOei». «PemieHue 3amad nepedopom
BCEX BO3MOYKHBIX BapUaHTOB». «CocTaBieHHe OYKBEHHBIX BBIPAKEHUN MO 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, YMHOKEHHUE U
JICNICHUE JECATUYHBIX TpoOed, u3MepeHue yrioB; B VI kjacce — neWcTBHS C
MOJIOKUTENIbHBIMU M OTPULIATEIIbHBIMU YHCIIAMU, PEIICHUE YPABHEHUW, CIIOKEHUE U
BBIYMTAHHUE YHUCEII, COJEPIKAIINX IEIYI0 U IPOOHYIO YacTh, HA YMHOKEHHUE U JCJICHUE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMUTENBHOM IUJIAHE PEKOMEHAYETCS M3Yy4daTh CIEAYIOIIUE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHble unciay, « CpaBHEHHE AEHCTBUTEIIBHBIX
qucesn, apuMeTHYeCKUe JCHCTBUS C JEeUCTBUTEIbHBIMU unciaMu», «Haxoxnaenue
MpUOJIMKEHHBIX 3HAYEHUW KBaApaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPETbEU U YETBEPTOU CTENICHEN PA3JIOKEHUEM HA MHOXKUTENIN», « DyHKIUA Y
=vx u ee rpadpuk», «llorpemHocTs M TOYHOCTh NPUOTIKEHHS», «YUeTHble H
HeueTHble QyHKIMN», «DyHKIMA y=x"», « DyHKIMA y= ax’, ee rpaQuk U CBOICTBA.
I'paduku Gynkuumii y= ax? + N u y=a(x-m)?, «YpaBHEHHE C JBYMs IIEPEMEHHBIMHU U €TI0
rpaduk», «I'paduueckuii crnocod pemeHus: CUCTeMbl ypaBHeHUi», «l300paxenue



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

Cneagyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopMysbD»,
«JloKka3aTrenbCcTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IBYMs NepeMeHHbIMIY, «['paduueckoe perienue
JIMHEHHBIX YPAaBHEHUI M CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJApaTUYHOM
byHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: IS JIydIllen
npopaboTKu HamboJiee BaXKHBIX TeM Kypca: «Pemienuwe ypaBHeHwuit», «PereHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0sMuy, «lIprumMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUICHUE U3YUEHHOTO0 MaTepuara.

T'eomempus

CreyeT OCHOBHOE€ BHUMAHHE YJIENIUTh MPAKTUYECKON HAIpPaBICHHOCTH Kypca,
UCKIIIOYUB M YOPOCTUB HauOoJiee CIOXKHBIM Il BOCHPUSITHS TEOPETHUYECKUUN
Marepuan. Ha ypokax reomeTpuu HEOOXOJUMO MAKCHUMAJIbHO HCIIOJIb30BaTh
HarJsiHbIE CpefcTBa OOydeHHUs, OOJIbllle MNPOBOJUTH MPAKTHYECKUX paldoT ¢
yYallUMHUCS, pemath 3a1aud. CTpOUTh pellieHre 3a7a4 IpH NOCTOSHHOM O0OpallleHun
K HarJBITHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HakOMHUTENBHO NaThb TeMbl: «TeopeMbl M JI0OKa3aTeNbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT NPOTUBHOTO», «CyIIECTBOBAHHE M  E€AUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOoi», «MeTos reoMeTpudeckux mecr», «MeToa ynBOEHHS
Meauanbe», « Teopema daneca u TeopeMa 0 NPOMOPLHUOHATBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHrne TpUroHoOMEeTpUYECKUX (PyHKIUN IPU BO3paCTaHUU
yria», «DopMynsl IS PaguyCcoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
ITPABWJIBHBIX MHOTOYTOJIBHUKOB)», «YpaBHEHUE NpsIMOi», «llBrkeHune», «CBouCTBa
IOBWKEHUS», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOW.

Crnenyer yMEHBIINTHh KOJHMYECTBO 4YacOB Ha M3ydeHHE TeM: «CHMMETpHYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM cCUMMETpHN», «L{eHTpaibHast CUMMETPHSI,
«ITapannenbubiii mepenocy, «lloBopor», «lIpeobpazoBanue mogodbus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOB», «OCHOBHBIE 33Ja4¥ Ha IIOCTPOECHHE C IOMOILBIO
UUPKYJIS W JIMHEWKW», «JleKapTOBBI KOOpAMHATHI HA IUIOCKOCTH», «Perienue
TPEYTrOJIbHUKOBY, «[logobue dhurypy.

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

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, YTO JaHHBIM KypC BBI3BIBACT HAWOOJBINNE CIIOKHOCTU JIS
oOyuatomuxcst ¢ 3[IP, cBsi3aHHBIE CO CHHKEHHBIM YpPOBHEM pa3BUTHsI CIOBECHO-
JIOTUYECKOT0 MBIIUJICHUSI, €r0 M3yYeHHUe JIOJDKHO CTPOUTHCSA Ha 0a30BOM YpOBHE M
JOCTYIIHOM Ul YYEHMKOB Marepuase. OCHOBHOE BHUMAaHHE CIEAYET YAEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUM W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOU AEATEIBHOCTHIO
00yJarommxcs.



HeoOxoaumo niepecMOTpeTh COAEpXKaHUE TEOPETUUYECKOIo Marepuana |
XapaKkTep €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuas IPErnoJHOCUTh B IMpoLecce
peleHns 3a7a4 M BBITOJHEHUS 33aJaHUM HArJAIHO-TIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BBIBOJIa M 3alIOMHHAHUSA CIIOKHBIX (OPMYJI, PEIICHUs HEeCTaHAApPTHBIX,
TPYROEMKHUX 3a1aHUM. P TeM crenyeT nu3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

[TpumepHast mporpamMma IpeoCTaBIIsIeT aBTOPY paboueii mporpaMMbl CBOOOTY
B pacrpe/elIeHny MaTepuala 1o 4eTBepTsaM (TpuMectpam). PacmipeneneHre BpeMeHH
Ha W3Y4YCHHE TEM B TEUEHHE YYEeOHOTO TOJa CaMOCTOSTEIBHO OIPEaesaeTCsI
o0pa3oBaTeNbHON OpraHu3anyeil ¥ 3aBUCUT OT OCOOSHHOCTEH TPYIITBI 00yYaOITHXCs
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUIBI AesiTeJIbHOCTH 00y4aromuxcs ¢ 311P, 00ycinoBieHnnble
0co0bIMHU 00pa3oBaTeJbHBIMU MOTPEOHOCTAMH M O0ecIeYrBaOIIME
OCMBICJICHHOE OCBOCHHE COJeP:KaHUM 00pa30BaHMA 110 PeAMeTy
«MaremaTuka»

Conepxxanue BUIOB JesTenbHOCTH oOyuwatrouuxcsa ¢ 3[IP onpenensierca ux
0coObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMUMO HIMPOKO HCIONB3YyEMBIX B
OOII OO0 obuwmx a1 Bcex 00y4aromuxcsi BUJOB ACATEIbHOCTU CIEAYET YCUIIHTh
BU/IBI ICATEIHHOCTH CHEIU(PUYHBIC IS JaHHOW KaTerOpuu JEeTel, 00ecTieYnBaroIie
OCMBICIICHHOE OCBOCHHME COJAEpXKAaHMsS O0O0pa3oBaHUsA II0 MPEAMETY: YCHIICHHUE
MPEIMETHO-TIPAKTUIECKON JESATENIbHOCTH C aKTUBH3AIMEl CEHCOPHBIX CHCTEM;
yepelOBaHWE BHJOB JEATEIBHOCTH, 3aJCHCTBYIOIIUX pa3IUYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha alTOPUTM; «IIOMIATOBOCTHY B U3YUCHHUU
MaTepuasa; UCT0Ib30BaHHUE JOMOIHUTEIbHON BU3YAIbHOM OMOPHI (CXEMBbI, 1a0JIOHBHI,
OTOpHBIE TaOJMILIbI); PEUYEBOM OTYET O MpOIEcCe U pe3ysibTaTe JeATEIbHOCTH;
BBITIOJTHEHUE CIIEUUANbHBIX 3a/laHdui, OO0ECHEeUMBAIOIIUX KOPPEKIHUIO PETYJISLIUuU
y4eOHO-103HABATEIbHOM I€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yibTara.

[TpumepHass TemMaTudeckass W TEPMHHOJOTHYECKAsl JIEKCHMKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCUYECKUM MaTepuajoM Mo mnpeamery. [IpoBoaurtcs cnenmanbHas paboTa 1O
BBEJICHUIO B aKTHBHBIN CIOBapb OOYYaIOIIMXCS COOTBETCTBYIONIEH TEPMHUHOJIOTHH.
N3y4aembie TEpMUHBI BBOSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHA BU3yalbHas
MOJIIEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaIn3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ denepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHMsi y4eOHBIM mpeaMmeT «MaTtemaThKa
BXOJHWT B TMpEAMETHYI obmacth «Marematnka W WH(POpMATHKA» € SBISETCA
o0s3aTenbHBIM Tt m3ydeHus. B 5-9 kimaccax yueOHbIi npeameT «MaTeMaTHKa
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TpPaJMLIMOHHO HU3Y4aeTcsl B paMKax CJIEAyHOIIMX Y4eOHbIX KypcoB: B 5-6 Kiaccax —
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
M3yYeHHE MaTeMaTUKH B 5—6 Kilaccax 5 yueOHBIX 4aCOB B HEZCIIO B TEUCHUE KAXK]IOTO
roja oOyueHus, B 7-9 kiaccax 6 yueOHbIX YaCOB B HEZEIIO B TEUEHHE KaXKJI0TO roja
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,
[IpumepHOIl aganTUPOBAaHHONH OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMe OCHOBHOTO
oO1ero o0pazoBaHus 00YUaOIIUXCS C 3aA€PKKOUM IICUXUYECKOTO Pa3BUTHS.

Tematnueckoe IUIAaHUPOBaHHME  YYEOHBIX KYpPCOB M  PEKOMEHIYEeMOe
pacnpeziesieHue yueOHOro BpeMEHU I U3YyUEHHS OTJEIbHBIX TEM, MIPEAJIOKEHHBIC B
HACTOSIIEN MporpaMMe, HaJl0 pacCMAaTPUBATh KaK IPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXJIE 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 TEMBI, N3y4aeMbI€ HA O3HAKOMHUTEIBHOM YPOBHE.
JlomycTuMO TakXke JIOKaJIbHOE IMEpPEPACTIPENEICHHE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHUs BHYTPH JaHHOro kiacca. KoimuecTBO MpOBEpOYHBIX  padoT
(TemaTHUYeCKui U UTOTOBBIN KOHTPOJIb KaUeCTBAa YCBOCHUS Y4EOHOT0 MaTepuaia) U ux
TUI (CaMOCTOSITEIIbHBIE U KOHTPOJIbHBIE PaOOThI, TECThI) OCTAIOTCS HA YCMOTPEHUE
yuntensa. Takke yduTesb BIpaBe yBEIUUYUTh WM YMEHBIIUTh YUCIIO YY€OHBIX YacoB,
orBeA€HHbIX B I[IpumepHoii pabouell mnporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTeMAaTHU3allMi0 3HaHUM oOyuwatouxcsa. EIWHCTBEHHBIM, HO NPUHLIUIHAIBHO
BaXHBIM KPUTEPHEM, SBIIECTCS JOCTUKEHHE PE3ylbTaTOB OOY4YEHHMs, YKAa3aHHBIX B
HACTOSAIIEH MPOTrpaMME.

11



[TPUMEPHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCBI

Heau n3yyeHusi yaedOHOro Kypca

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

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

" pa3BUTHE WHTEIUICKTyaJIbHBIX U TBOPYECKUX CMOCOOHOCTEH OOydYarommxcs ¢
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/1a4, MHTEPIPETUPOBATH II0JyYEHHBIE pE3yJbTaTbl U OLIEHUBATh HX Ha
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 OJIHA OT APYTOW, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUHU. TaKke B Kypce MPOHUCXOOUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yuenue apudmernyeckoro Marepuaia HayMHAETCSd CO CHUCTEMATHU3alUUd U
Pa3BUTHUS 3HAHWM O HATYPAIBHBIX YHCIAX, MOJYYEHHBIX B HAYaJIbHOM 1iKoje. [lpu
TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUU COYETACTCA C PA3BUTHUEM BBIYUCIUTEIBHON KYJBTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIINM MpUEMaM MPUKUAKUA U OLIEHKH pPe3yJbTaToOB
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 u3ydenusi 0ObIKHOBEHHBIX U JECSITHUYHBIX ApOOEi OTHECEHO K 5 Kiaccy. DTo
MEpBbI 3Tanm B OCBOEHUM JpoOeH, Korga MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
uaesiMU, MOHATUSIMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEUIECTBYET U3YUCHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpa3Ho
C TOYKM 3PEHUs JIOTMKM W3JIOKEHHUs YHUCIOBOM JIMHWM, KOrAa MpaBuia IEUCTBUU C
JACCATUYHBIMH APOOSIMH MOKHO OOOCHOBaTh YK€ M3BECTHBIMH aJIrOpPUTMaMHU
BBITIOJTHEHUSI JEHCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSIMU. 3HAKOMCTBO C JI€CATUUYHBIMU
ApOOSIMH PacCUIMPUT BO3MOXKHOCTH JJII TMOHUMaHUS OOy4YaIOIIMMUCS MPHUKIAJIHOTO
IIPUMEHEHUSI HOBOM 3aIlMCH IPU U3YYEHHUH IPYTUX NPEAMETOB U IPU IMPAKTHYECKOM
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€ 3HAYEHUN BBIPAKECHUM, COEPKAIIMX 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.

Oc00OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATENLHBIX YHUCEIl SIBISETCS
TO, YTO OHU TAKXKE MOTYT PacCCMaTPUBAThCS B HECKOJIBKO 3TarnoB. B 6 kinacce B Hayae
u3yuyeHust TeMbl «I107M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIICIACTCS MOATEMA
«llenble yncnma», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMH YHUCIAMHU H
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 CIEAYIOMIMM POX0I0M BCEX MPUHIMUITUATBHBIX
BOITPOCOB, TEM CAMBIM pa3/ielIeHUe TPYIHOCTEH 00JIer4aeT BOCOPUITHE MaTepHraa, a
pacnpeiesieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM pelIeHUI0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax MCIONb3YHOTCS
apumernueckue NpuéMsl perieHus. TeKCToBbIE 3aJjauu, pelaemMble Ipu 0TPadOTKe
BBIYMCIIUTENLHBIX HABBIKOB B 5—0 KJlaccax, pacCMaTpUBAIOTCS 3a/1aud CIEAYIOIINX
BUJIOB: 3aJlaud Ha JIBIDKCHHME, Ha 4YacTd, Ha TOKYNKH, Ha paboTry U
IIPOU3BOAMUTEIILHOCTD, HAa NIPOLEHTHI, HA OTHOWICHHWA M mponopuuu. Kpome Ttoro,
oOy4Jaroniuecsi 3HaKOMSTCS ¢ NpHEMaMHU PELICHUs 3aJad MepedopoM BO3MOXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ MHPOpMaIel, mpeacTaBIeHHON B popMe TabIuIl Uitn
JTUarpaMM.

B Ilpumepnoit pabouedt mporpamMme mpeaycMoTpeHo GOpMUPOBAHUE
MPOTEIEBTUUECKUX aNreOpandecKux npeacraBiieHuid. bykBa kak CHUMBOJ HEKOTOPOTO
YyyCclia B 3aBUCUMOCTHM OT MaTE€MaTHYECKOTO KOHTEKCTa BBOJUTCSA IOCTENEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HUCHOJB3YeTCS MPEKIE BCEro AJis 3alUCH OOLIuX
YTBEPXKACHUM M MpeAsio’)KeHuH, QopMys, B YaCTHOCTH JUIsl  BBIYMCIICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KiaccOB MpEACTaBIICHA HaIJIsiAHAsh T€OMETpus,
HalpaBJICHHass Ha  pa3BUTUE OOpPa3HOrO0  MBIIUIEHMS, MPOCTPAHCTBEHHOTO
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,  JKCIEPUMEHTY,  MOJEJIMPOBAHUIO.
OOyuaroluecs 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTypalusMu, ydarcss u3o0paxaTh MX Ha
HEJIMHOBAaHHOM M KJIeTYaTOW Oymare, paccMaTpHUBAIOT MX MpOCTeiline cBoiicTBa. 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 IUIaHy B 5—6 Kjaccax H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKay, KOTOPBIM BKIIOYaeT apu(METHUYECKUl Marepual |
HarJsIHY0 TEOMETPHIO, @ TAKXKE MTPOIEAEBTUUECKHIE CBEACHUS U3 alreOpbl, 3JIEMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOU CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—6 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YaCOB B HEJENIO B TEUEHHE KaKJ0ro roja o0yudeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xkanue yueOHOro Kypca (mo rogam o0yueHus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hartypansnoe uwncno. 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.

CpaBHEHME HATypaJbHBIX YHCEN, CPABHEHHUE HATYyPAIbHBIX YHCEN C HYJIEM.
Cnioco6bl cpaBHeHUs. OKpyTieHUE HATYpaIbHBIX YHACE].

Ciio’)keHue HaTypaJbHBIX YMCEI; CBOMCTBO HYJS IPU CIOXKEHHUH. Brrumranue
KaK JelcTBUE, 00paTHOE CIIOKEHHIO. YMHOXKEHUE HaTypalbHBIX YHCEI; CBOMCTBA
HYJISI M €IUHUILIBI TIPU YMHOXKEHUHU. [[eneHne kak neicTBue, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  gelicTBui, CBsA3b  MexAy HuMH. IIpoBepka  pesynbrara
apupmernyeckoro neucteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHSI W YMHOXEHUS, pacnpeoerumenbHoe C80UCmMEo (3aKOH)
VMHOJNCEHUA.

Hcnonb3oBanue OykB 711 0003HAUCHUS HEM3BECTHOIO KOMIIOHEHTA W 3aITUCH
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 C HaTypaJlbHbIM MOKa3aTeJeM. 3alKch 4YHUCiIa B BHUIAE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

UucnoBoe BbIpaXeHUE. DBpluuciieHHME 3HAYEHUM YMCIIOBBIX BBIPAXKECHUN;
NOPSIAOK  BBINIOJIHEHUS — AEWCTBUM.  Mcrionmb3oBaHME  TIPU  BBIYMCIEHUSIX
MePEMECTUTEIHFHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOXKEHUSI U YMHOXKECHHUS,
PACnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

podu

[IpencraBienre o JOpoOM Kak CIocoOe 3amucul  4YacTH  BEJWYHWHBI.
OO0bikHOBeHHBIE pobu. [IpaBuibHBIE W HepaBWIbHBIE ApoOu. CMemanHas apoob;

1 3nech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydEHHE KOTOPBIX MPOBOAUTCS B 03HAKOMHUTENILHOM ILtaHe. [lenaror
CaMOCTOSTENIFHO OTIPEeNsIeT 00bEM H3ydaeMOoro MaTepHaia.
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Ipe/iCTaBlIeHHe CMEIIAaHHOM 1poOU B BUJI€ HETPABUIILHOM APOOU U BBIJEICHHUE 1IEJI0N
YacTH YUCJia U3 HEeNmpaBWIbHOU aApoou. M300paskeHue npobdeit ToukaMu Ha YUCIOBOM
npsamoii. OcHoBHOE cBOWCTBO npobu. Cokpawernue opobeii. Ilpusedenue opodbu x
HogoMmy 3HameHamento. CpaBHEHHUE IPOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JIeleHne Ipo0ei; B3auMHO-
oOpaTHbIe Ipodu. Haxooxcoenue yacmu yeno2o u yeno2o no e2o Yacmu.

Hecatnunas 3anuch apobeit. Ilpencrabienue necsITUYHOM 1poOW B BHJIE
0OBIKHOBEHHOM. M300paxkeHne MeCATHYHBIX ApOOEH TOUKaMU Ha YUCIIOBOM MPSIMOIA.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckne ACHCTBUA C  ACCATUYHBIMH  JApoOsimu.  Okpyenenue
oecsamuyHblx Opooell.

Pemenne TeKCTOBBIX 32/1a4

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

Pemienne 3amad, coaepKallMX 3aBUCHUMOCTH, CBS3bIBAIONINE BEJIWYWHBIL:
CKOPOCTb, BpEMSI, pACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI H3MEPEHHUS:
Macchl, 00bEMA, 1IEHbI; PACCTOSIHUSI, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHHUIIAMU
M3MEPEHUS KaXIOW BETUYUHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJIE€ TA0JIUII, CTOJIOYATHIX TUArpamMM.

Harasinnas reomerpust

Harnsigueie npencrasieHus o Gurypax Ha IIOCKOCTH: TOYKA, MpsiMasi, 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 4YHUCIE€ Ha Kieryatold Oymare. [locmpoenue
KOHGhueypayuii u3z yacmet NpsAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U KIemyamou
oymace. VIcionb30BaHNE CBOMCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaIpaTa.

[lnomanas MNpSAMOYTOJIbHUKA W MHOTOYT'OJIBHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM uHclie (QUTyp, U300paKEHHBIX Ha KJeTdaToll Oymare.
EnnHuiel n3Mepenust niiomaim.

Haenaonvie npeocmasnenusi o npocmpaHcmeeHHbix uaypax: npsamoy20ibHblll
napannenenuneo, Kyo, MHo2o2panHuku. M3oopasicenue npocmenuux MHO20CPAHHUKOS.
Pazeéépmru xyba u napannenenuneda. Coszdanue mooeneli MHO20PAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypansnvie uucna

15



Apudmernueckre OEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCIAMHU.
YuciioBble BRIPAKEHUS, MOPSIOK ACHCTBUM, UCIIONb30BaHKEe CKOOOK. Mcnonbp3oBanue
[P BBIYUCIEHUSAX MEPEMECTUTEIBHOTO W COYETATEIBbHOIO CBOWCTB CIIOKEHHS U
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HaTypaJbHBIX YUCE.

JlenuTenu W KpaTHBIE YMCIIA, HAUOOIbUWUL 0OWuULl Oeumeb U HauMeHblulee
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 1EeJIoro mo ero yactu. J[poOHoe uwMcio Kak pe3ynbTar JeieHUs.
[IpeacraBnenue necATUYHOM OpOOU B BUE OOBIKHOBEHHOW APOOH W BO3MOMXKHOCTD
MPEACTABICHNUS] OOBIKHOBEHHON ApoOM B BUJE JecATUYHOW. [lecaTnuHbie npolOu u
MeTpUYecKas cucrema mep. ApupmeTnyeckue NeUCTBUS U YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMHU U JIECATUUYHBIMU IPOOSMHU.

OtHowieHue. JlenreHne B JTaHHOM OTHOIIEHMH. 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
MPOLEHTHI. BbIpakeHNE OTHOILICHUS BEJIMYUH B MPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHvle yucia

[TonoxuTenbHble W OTpULATENbHBIE 4yHcna. llenble uncna. Moodynw uucha,
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 3alIMCHU MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUUECKUX JEUCTBUN. bByK6eHHble 6blpadceHuss U YUCI08ble
noocmanoeku. DByKBEeHHbIE DPABEHCTBA, HAXOXKJIEHHWE HEM3BECTHOIO KOMIIOHEHTA.
®opmyibl; HOpMyIBl IEpUMETpa U TUIOMIAA TPSIMOYTOJIbHUKA, KBaJpaTa, 00béma
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 BEJITUYHHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1I€Ha, KOJUYECTBO, CTOUMOCTh; MPOU3BOUTEIBHOCTD,
BpeMs, 00bEM paboThl. EQuHUILIBI M3MEpeHHs: MacChl, CTOUMOCTH; PACCTOSHUS,
BpeMEHHU, CKOPOCTU. CBA3b MEXK/Yy €IMHULIAMU U3MEPEHUS KaXKI0W BEIIMYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IIPOMOPLIMOHATILHOCTHIO BEJIMYHH,
NPOLIEHTaMU; pElIeHUE OCHOBHBIX 3a/1a4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmaenenue OYK8EHHbIX BbIPANCEHUL NO YCI08UIO 3A0AYl.

[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,
Jyd4, YroJj, JOMaHast, MHOTOYT'OJIbHUK, YeThIPEXYTOJbLHUK, TPESYTOJIbHHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCHU, NApallesibHble NpsSmMble,
nepneHouKkyisphvie npsmvle. VIaMepeHUe pacCTOSIHHI: MEXIy JBYMsI TOYKaMH, OT
TOYKH JI0 TIPSMOIA; JITTMHA MapIIpyTa Ha KBaJIpaTHON CETKeE.

M3mepeHre W TOCTPOCHHE YIJIOB C TIIOMOIIBIO TPAaHCIOPTHpPA. Buisl
TPEYTOJIHLHUKOB: OCTPOYTOJIbHBIMH, PSIMOYTOJTBHBIH, TYTOYTOJILHBIN;
paBHOOCIPEHHBIH, 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
wiomaay. [TpuOamkéHHOE U3MEpPEeHHE TLIOMAAN GUTYP, B TOM YHCIIC Ha KBAaPATHOM
ceTke. [Ipubausicénnoe uzmepeHnue OUHbL OKPYICHOCU, NA0OUA0U 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, €€ OCBOCHHE HEOOXOIUMO JIJIs POJAODKEHUS 00pa3oBaHus 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
cOoBpeMeHHOM Iu(ppoBoM oOmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuynMBaeT  pa3BUTHME  yMEHUS  HaONaaTh,  CpaBHUBATh,  HAXOJUTh
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  CaMOCTOSITEIbHOMN
NESATEIPHOCTH  OOYYAIOMIMXCS, 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 JUHUAMU. B Xxojae u3ydeHus: Kypca oOyqaronmmcs
MPUXOJNUTCS JIOTUUECKU pacCyX JaTh, HCMHOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIIOYHUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MATEMaTHYECKOr0 00pa30BaHUs U
CIIOCOOCTBYIOLIME  OBJAJICHUIO  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAIBHOIO
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 YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
UPpAIMOHATFHBIMU YUCIaMHU, (POPMUPOBAHUEM MPECTABICHUN 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
yueOHBI MaTepuayn TpYIIUPYETCs BOKPYT paIllMOHAJIbHBIX BhIpaKeHUIl. Anredpa
JEMOHCTPUPYET 3HaUYCHUE MATEMATUKHU KaK SI3bIKa JUIS IIOCTPOCHUSI MAaTEMAaTUYECKUX
MOJIeJIel, ONMUCaHMs MPOLIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOydeHus
anredpe BXOIAT TaKXKe JalbHEWIIEE pa3BUTHE AJITOPUTMHUUYECKOIO MBIIUICHUS,
HEOOXOAUMOI0, B YaCTHOCTH, JUIsl OCBOCHHUS Kypca HMH()OPMATHKH, U OBJIAJICHUE
HaBbIKaMH JIEAYKTUBHBIX paccyxaeHuid. [IpeodpazoBanue cUMBOIBHBIX (POPM BHOCUT
CBOM crnenu@uueckuili BKJIaJ B pa3BUTUE BOOOpPaXXEHUs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHATBHO-TPA(UUYECKOW JIMHUM HAIIEJICHO HA MOJy4YeHUE
IIKOJIbHUKaMH 3HaHUA O (PYHKLIMSIX KaK Ba)KHEWIIEH MaTeMaTH4eCKOW MOJAeNu s
OMMCAHUS U UCCIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB U SIBJICHUN B MPUPOJE H
oOuiectBe. M3yueHue 3Toro marepuajia CrocOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
YMEHHS UCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTEIIBHBIE CPEICTBA S3bIKA MATEMATUKU —
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 7-9 Kilaccax wu3ydaeTrcss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYACT CIEAYIONIME OCHOBHBIE pa3/eliibl COJICp>KaHUS:
«Uucna u  BBIUKCICHUS», «ANTEOpanyecKkue BBIPAXKEHUS», «YPAaBHCHHS W
HEpaBEHCTBA», « DYHKIIHI.

VYueOHbIN MJIaH HAa W3ydyeHUe anredOpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacCOB B HENEII0 B TEUCHHUE KAXKIOTO roaa oOydeHHs, BCErO 3a TpU Toja
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.

CreneHb C HaTypaJbHBIM TIOKa3aTelIeM: OIpeAeNieHHue, MpeodpazoBaHue
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.

PeanpHple  3aBHUCHMMOCTH, B TOM 4HClIe ImpsMags W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Anzedpauueckue sviparxcenus

[IepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHHS C MEpeMeHHOW. JlomycThmbie
3Ha4YEeHUsl MepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEXKIy BEIMYMHAMH B BHUJIE
(dbopMyiibl. Berurcnenus no gopmynam.

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

CBONCTBA CTENEHU C HATYPAJIBHBIM MTOKA3aTENEM.

OpHowieHsl 1 MHOrowieHbl. CrteneHb MHOrodjaeHa. CioKeHUe, BBIYUTAHME,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIIBI COKPAIIEHHOTO YMHOKEHUS: KBAIpAaT CYMMBI U
KBagpaT pasHocTH. DopMmyiia pa3HOCTH KBaapaTOB. Pa3iiokeHHE MHOTOWICHOB Ha
MHOKHUTEIIH.

Ypasnenusn

VYpaBHeHUEe, KOpEHb YpaBHEHHMs, NpaBWiIa NpeoOpa3oBaHus YypPaBHEHHS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YpPaBHEHMS, PEIICHUE JTUHENHBIX YpaBHEHUN. COCTaBIEHNE YPAaBHEHUN 10 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
croco0oM moJicTaHOBKH. [IpuMephl peleHus: TEKCTOBBIX 3aJa4 C OMOIIBIO CUCTEM
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 KOOPJMHATHOH TuiockocTu. [Ipumepsl rpadukoB, 3aganubix hopmynamu. UreHnue
rpaduKOB peabHbIX 3aBUCUMOCTEH.

[Monsitue pynkum. ['paduk Gynkmuu. CoiictBa dhyHkiwmii. JIuneinas GpyHKIwus,
e€ rpaduk. I'paduk pyukimu y = KX + b. I paguueckoe pewenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHULI.

2 351ech U asiee KypCUBOM 0003HAUEHbI TEMBbI, M3ydEeHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMMTEILHOM Itane. Ileparor
CaMOCTOSTENIFHO OTIPEeNsIeT 00bEM H3ydaeMOoro MaTepHaia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii kKopeHb W3 uyucna. [louamue 006 uppayuoHarbHOM YUuce.
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.
PanmonanbHble BEIpaKEHUS U UX IPE0Opa3OBaHUE.

Ypasnenus u nepasencmea

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

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NEPeMEeHHbIMU U CUCTEM
JIUHEUHbIX  YPABHEeHUll ¢ 08yMs nepemeHuvimu. lIpUMepbl pelieHuss CHUCTEM
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aJireOpandyeckuM CIIOCOOOM.

YHucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHON IIEPEMEHHOU.
PaBHOCUIIBHOCTH 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, ONKCHIBAIOIIME MPSIMYHO M OOpaTHYI NPONOPLHMOHAIBHBIE

3aBHCHMOCTH, MX rpadukn. ynkmun y = X%,y = X%y = X, ¥ = k. I'paguueckoe

peuienue YpasHeHul U Cucmem ypasHeHUl.

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 OCUCMBUMENbHBIX 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’KAIOLIEM MHpE.

[TpubnmkEéHHOE 3HAUYECHHE BEJIMYMHBI, TOYHOCTH MpHOIKeHusa. 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
MHTEPHPETALNSI CHCTEMbl YPAaBHEHUH C IByMs IEPEMEHHBIMHU.

Peliiennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CriocoOOM.

HepaBencrBa

YucnoBele HEPABEHCTBA U KX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM NEepeMEHHOW. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOW. KBanpaTHele HepaBeHCTBa.
I'paduueckas uHTEprnperanys HEPABEHCTB M CHUCTEM HEPAaBEHCTB 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 = yxy= k;I/I UX CBOICTBA.

Yucnoewvie nocnedogamenbHocmu

Omnpenenenue u cocoObI 3aJaHUS YUCJIOBBIX MOCTIEA0BATEIbHOCTEH

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

ApudmMernyeckasi ¥ reoMeTpuYeCKas IPOrpeccuu

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

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U IKCNOHEHYUANbHbIN DOCHI.
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 1enp0 H3ydeHHsS] 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 MaTEMAaTUYECKUE MOJICIN PEAbHBIX KU3HEHHBIX CHUTYAIlHi,
MPOBOAUTH BBIYUCIEHUS M OLIEHUBATh aJICKBATHOCTh IOJIYYEHHOIO pe3yJIbTara.
KpaitHe BaxXHO MNOMYEPKMBATH CBSI3M TEOMETPUU C JIPYTHUMHU IPEAMETAMH,
MOTHUBUPOBATh HCIOJIb30BaTh OMPEIEICHUS TE€OMETPUUYECKUX (UTYp U TOHSATHUH,
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 ywyeOHOMYy TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«['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 «IIpeobpazoBaHust 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 gyacos.

Conep:xkanue y4eOHOro Kypca (1o rogam o0y4eHus)

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 oce6oti cummempuu®. IIpumepsl
CUMMETPHH B OKPYKAIOILEM MUPE.

OcHogHble nocmpoerus ¢ NOMOWbIO YUPKYIS U TUHEUKU.

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

CBoiicTBa M NMPU3HAKK PABHOOEAPEHHOIO TpeyroibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpPHU3HAKK MapauiesIbHbIX NpAMbIX. CyMMa yIiloB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMoyrosibHbId  TpeyronbHUK. CBONCTBO MEOUaHbl  IPSIMOYTOJBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K TUNOTEHy3€e. [Ipu3Haku paBeHCTBA NPSIMOYIOJIBHBIX
TPEYroJabHUKOB. [IpMOYTronbHBINA TPEYroiabHUK ¢ yriioMm B 30°.

HepaBeHCTBa B TEOMETPUM: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JUINHE
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»HOCTb U KpPYT, XOpJa U JUaMETp, 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

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

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeHUe JINHAN
TPEYroJIbHUKA U Tpaneuuu. [enmp macc mpey2oibHuxa.

Ilooobue mpeyeonvHuxos, Koag@uyuenm noooodus. Ilpuznaxu noooodus
mpey2onbHuxkos. llpuMeHeHmne moao0us Mpyu peieHny TPaKTUISCKUX 3a71a4.

CpoiicTBa momanei reomerpuyeckux ¢uryp. DopMynbl s TIOMIATU
TPEYroJIbHUKA, Tapajuienorpamma, pomba u Tpaneruu. OTHOIIEHHE IUIONIaIeH
MO00HBIX (UTYP.

Brruncnenne miuomaned TPeyrojJbHUKOB U MHOTOYTOJIBHMKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a/1ad.

CuHyC, KOCUHYC, TaHT€HC OCTPOro yrja MNpsIMOYTOJIbHOTO TpPEYTOJbHUKA.

3 3nech 1 nanee KypcHBOM 0003HAYEHBI TEMbI, H3yYeHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEILHOM Iu1aHe. [lenaror
CaMOCTOSATENIFHO OTIPeIeNsIeT 00bEeM H3yJaeMOTo MaTepraia.
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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, Tanresc yrioB oT 0° 1o 180°. OcHoBHOE TPUTOHOMETPHUECKOE
TOXJECTBO. POPMYJIIBI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CHHYCOB. Pemenue
MPAKTUYECKHX 3a71a4 C UCTIOIb30BAaHHEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszosanue noooodus. [looobue coomeemcmeenuvix 21eMeHmMO8.

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

Bektop, gmimHa  (MO&yNlb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPBI,
MPOTUBOIMOJIOKHO HAIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OMEpaly HaJ BeKTopamH. PasnmolkeHne BeKTOpa IO  JIBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopamHatel BekTopa. CkanspHOEe MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKICHUS IJIMH U YTIIOB.

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH. YpasHenus npsamoti 1 OKPY>KHOCTH B
KOOpJMHATAX, IMEpPEeceueHrue OKPYKHOCTeW W TMPsAMBIX. MeToa KOOpAWuHAT U €ro
IPUMEHEHHUE.

[IpaBunibHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ['pangycHas u paauaHHas
Mepa yriia, BEIUMCICHHUE IJTUH AT OKpykHOCTel. [Lmomans kpyra, cekTopa, CerMenTa.

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 1IU(POBOM MUPE BEPOATHOCTD U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTD, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPHJIOKEHUH, TaK M HX
ponu B oOpa3zoBaHuu. Kaxxaplil 4eIoBeK MOCTOSHHO MPUHUMAET PEUICHHs] Ha OCHOBE
UMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAaHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX
HEJOCTaTKa WM U30bITKa HH(OpMaNMM 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 OCHOBHBIMHU
IpUHLIMIIAMU 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 ONKUCATENbHAS 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, MNPEACTABICHUS M aHajdu3a JaHHBIX C HCIOJIb30BAHUEM
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 MOTUBUPYIOLIEH OCHOBOU ISl U3YUYECHUS
Teopuu BeposTHocTel. bombioe 3HaueHue st oOydarontuxcs ¢ 3I1P 31eck umeror
IIPAKTUYECKHUE 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  HMCXOJIaMH, BEPOATHOCTHBIMH 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 OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}0umxc51 C
3I1P C MHOXXCCTBaMH )41 OCHOBHBIMH orcpanusaMn Hal MHOXCCTBaMU,
paccMaTpuBarOTCa MNPUMEPbI IMPHUMCHCHUA JII PCHICHHUA 3a/d4, a TaKXke
HCIIOJB30BaHUS B APYTHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7-9 kmaccax m3ydaercs Kypc «BepOSTHOCTb M CTAaTUCTHUKA», B KOTOPBIH
BXomaT paszaenbl: «lIpencraBiieHWe JaHHBIX W ONHUCATEIbHAs CTATHCTHKAY;
«BeposTHOCTBY; «DJIeMEeHThl KOMOMHATOPUKNY; «BBeaeHue B Teopuio 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 TaOJMIl, AUArpaMm, rpadukoB. 3amnoaHeHHUE
Ta0JIUIL, YTEHHUE U MIOCTPOCHUE TUArpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peajabHBIX MporeccoB. M3Biaeuenne nHGpopManuu U3 Auarpamm 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 OpuUeHMUPOBAHHOM
epaghe. Pewenue 3a0au ¢ nomouvbro 2pagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TAOJIUII, AUATPAMM, TpadUKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, NOAMHOXECTBO. Omnepanuu  Haj
MHOKECTBaMU: 00BbEIMHEHUE, MepeceueHue, nonoaHeHue. CBoMCTBa onepanuii Hajl
MHOKE€CTBAMU: MIEPEMECTUTENBHOE, COYETaTeNIbHOE, pacIpeIeauTeNbHOE,
BKITFOUeHUS. Mcrionp30Banne rpaduaeckoro npeACcTaBiICHUS MHOXKECTB ISl ONTUCAHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Hszmepenue pacceusanuss oannwix. /Jucnepcusi u cmamoapmuoe OmKIOHEHUe

431ech 1 nanee KypcHBOM 0003HAYEHBI TEMbI, H3yYeHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEILHOM Iu1aHe. Ilenaror
CaMOCTOSTENIFHO OTIpeIeNsIeT 00bEeM H3ydaeMoro MaTepHaia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

DneMeHTapHble  COOBITUSI  ciaydailHOro omnbiTa. CiydaiiHble  COOBITHSI.
BepositHocT coObITHI. OTBITEI ¢ PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMH.
Crnyugaitaeiii BBIOOp. CBSI3b MEKIY MAJIOBEPOSTHBIMH M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWECMBO8aHUe BUCAYEl
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

[IpeacraBieHre JaHHBIX B BUAE TaOIUL, JUarpaMm, rpauKkoB, UHTEpIPETALUS
naHHBIX. YTeHue u mocTpoeHue Tabiul, 1uarpamm, rpa)uKoB M0 peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
Ilackana. Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM 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.

CnydaiiHasg BeIMYMHA W paCIpelesieHne BEPOSITHOCTENM. MaremaTudeckoe
O’KHMJIaHUE U aucnepcens. [[pumepsl MaTeMaTHYECKOTO 0KUIAHNS KAK TEOPETUIECKOTO
CpPEIHEr0 3HAYEHHUS BETMUYUHBbL. MaTeMaTHYECKOE OKUAAHUE U TUCTIEPCHUSI CITyHaHOMN
BEJINYMHBI «YUCIJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum.

[Tonarue o 3akoHe OOJbIIMX yuced. M3mMepeHue BEpOSITHOCTEH C MOMOIIbIO
yacToT. Posib 1 3HaueHune 3akoHa OOJIbIINX YHCEN B MPUPOJE U OOIIECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI

[IpoBeneHre OLEHKHW JOCTHKEHUW IIJIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa NPOBOJIUTCS B OpMeE TEKYIIEro U PyOSKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE 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, aIANTAINIO TIPEIJIaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIHHO-
OIICHOYHOT'0) MaTepHayia: HCIOJIb30BAHHE YCTHBIX M MHCHBMEHHBIX WHCTPYKIIHM,
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.

KontponbHas padora Ne 4. Tema. YTribel © 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.

KonTponbhas padota Nel0. JlelicTBUs ¢ AECATUYHBIMU APOOSIMH.

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

Koutponbshas pabora Nel. Tema. [lenumMocTh HaTypaIbHBIX 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.

Kontponbhas pabora Ne6. Tema. IlonoxxurenbHble U OTpULATENbHBIE YHCIIA.
CpaBHEHHE MOJOKUTENBHBIX U OTPULATEIBHBIX YHCE]T.

Kontponbsnas padora Ne7. Tema. CrnokeHHE W BEIYMTAHUE TTOJOKUTEIIBHBIX U
OTpPULIATENBHBIX YUCET.

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

Kontponenas pa6ora Ne9. Tema. I[IpsmoyronbHas cuctemMa KOOpJUHAT.
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.
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Kontponsnas padora Ne 8. Tema. Koopaunate! u rpadukm.
Kontponbnas padota Ne 9. Tema. [lonstue pynkuun. JInnerinas GpyHKIus.
Kontponbshas padora Nel0. Tema. UTorosast koHTposibHas padoTa.
8 kaacc
KontponbHasa padora Nel. Tema. KBagpatnbsiii kopeHb. ApupMeTHYECKHA
KBaJpaTHbIN KOPEHb.
Kontponbnas pabGora No2. Tema. CremeHb ¢ IeJbIM  [OKa3aTeIeM.
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.
KontponsHas pabota Ne6. Tema. YpaBHEHUS, CBOMSIIMECS K KBaJpPaTHBIM.
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 Nell. Tema. UToroBast KoHTpoJibHast padoTa.
9 knace
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.
Kontponbsnas pabota Ne5. Tema. IlapannensHbie psiMbIe.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponbshas pabora Ne 7. Tema. OKpyHOCTb U KPYT.
Kontponbshas pabota Ne6. Tema. UToroBast KoHTpobHas paboTa.

8 ky1ace
Kontponbnas padota Nel. Tema. UeTbIpeXyronbHUKH.
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Kontponwsnas padota No2. Tema. Cpennsisi tuHus TpeyroiabHuka. CpemHss
JIUHUS TpANeLyH.
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
KoutponbsHas pabora Nel. Tema. Pemienne TpeyrojibHUKOB.
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 padora Ne6. Tema. [1nomans kpyra u ero yactei.
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 kinacc
Kontponbshas pabora Ne 1. Tema. MuoxxecTtBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
KonTtponbsHas padbora Ne 3. Tema. CnydaitHbie COOBITHS.

9 knacc
Kontponbsnas pabota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbshas pabora Ne 3. Tema. CiryqaitHas BeTu4HHA.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
NEATEIIbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTH  4Yepe3  MPAKTUUYECKYIO
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
MPOSIBJICHUE CTPEMIICHUS K UX MPEOAOJICHHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3inyaTh y4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTyallud, T[J€ CJIEAYEeT BOCIOJIb30BaThCAd CIPABOYHOMU
nH(popMaIen uin ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCHUTH MOJIYYEHHBIE B X0/1€ OOyUEHHSI 3HAHUS B aKTYaJIbHYIO
CUTYalIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTEMAaTHYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W TMpaBUIaX MPOBEICHUS
MPOMEXKYTOUYHOU M UTOTOBOM aTTECTALNY;
OBJIJICHNE OCHOBAMH (DUHAHCOBOW I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

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 W paspeniaTb 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 BKJIaJIa B OOITUI ITPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

CTaBHUTh 11€JIM, BBIOMpATh M CO3/laBaTh AJTOPUTMBI JJIA PCIICHHUS 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 BBIITOJTHEHUS YU4eOHOM
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;

peryJMpoBaTh COCOO BBIPAKEHUS SMOIIUM.

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).

[TIJIAHUPYEMBIE I[TPEAMETHBIE PE3YJIbTATHI OCBOEHU S IIPUMEPHON
PABOYEN I[TPOI'PAMMBI KYPCA «MATEMATHKA» (ITO TOJJAM
OBYYEHUA)

OcBoenne yyeOHOTO Kypca «MaremaTuka» B 5—6 KjlaccaX OCHOBHOM IIIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTH)KCHHUE CIEAYIOIMMX IPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTaTOB:

5 KJIACC

Yucna u eviuucienus

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

CpaBHHBATH U YIOPSAA0YNBATH 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 MIPEICTABICHHbIE JaHHBIC, UCIIOJIb30BaTh JaHHBIC MPU
pelIeHnH 3a1a4.

Haznaonaa zeomempus

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

[TpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIMUX (Hopmy
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,
TJIOIA N BBIPAXKATh OJTHU €AMHUIIBI BEIMYMHBI Yyepe3 Apyrue (mpu He0oOXO0AUMOCTHU C
OTOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO).

Pacnio3naBaTh napasienenuesi, Kyo, UCIOJIb30BaTh TEPMUHOJIOTHUIO: BEPIIUHA,
pedpo TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS Napaljiesienunena, Kyoa.

Breruncnare 00bEM Ky0Oa, mapaiiesnenurnena mo 3aJaHHbBIM H3MEpEeHUsiM (C
OTIOPOM Ha AJITOPUTM Y4YEOHBIX JIEUCTBHUIA), TOJIb30BATHCS C€AMHUIIAMH HU3MEPEHUS
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.

OxpyrasaTh IeNble 4YHCiIa W JACCITHYHBIE Apodu (mo oOpasily), HaXOIauTh
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.

Ilonv3o06amvbcsa macuimabom, COCTABIATH MPONOPLUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI 11T 0003HAUCHUS YHCEN TIPH 3alHCH MaTeMaTHYECKHX
BBIPDAKEHUN, HAXOAUTh 3HAYeHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIIECTBIISSA
HE0OXOMMbIE TMOACTAHOBKM W TMpeoOpa3oBaHus (C OMOpPOM Ha aJrOPUTM Y4EOHBIX
JEUCTBUM ).

HaxonuTh HeM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmogoix 3a0au

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

Pematp pocTenime 3a/1a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPOTMOPIIMOHAILHOCTHIO BEIMYMH, MPOIEHTAMU; peliaTh TPU OCHOBHBIC 33Jja4M Ha
JpOOU U TIPOIICHTHI.

Pemate 3amaum, conep:kalive 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BpEMSl, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTh; TPOU3BOIUTEIbHOCTb,
BpeMs, 00bEMa paboThI, UCTIONB3YS apudMETUUECKHUE IEHCTBUS, OIEHKY, TPUKUIIKY;
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHUH.

CocTaBnsiTh OyKBEHHbBIE BHIPRXKEHUS MO YCIOBHUIO 33J]a4H MOCIE COBMECTHOTO
aHaIMn3a.

N3Bnekath uH(OpMaIMIO, MPEACTABICHHYI0 B TaOJuWIlaX, Ha JMHEWHOM,
CTOJIOYATON WJIM KpPYroBOW JauarpaMmax, HWHTEPIPETUPOBATH IPEIACTABICHHbBIC
JTAaHHBIC; UCTIOJIB30BATh JJAHHBIC MPY PEIICHUU 3a/1a4.

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

Haznaonaa zeomempus

[IpuBoauTh mOpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HUMEIUUX (GopMmy
WU3YYCHHBIX TEOMETPHUYCCKHX TUIOCKMX W TPOCTPAHCTBEHHBIX (QUTYpP, TPHMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TUMHEHKHU, TPAHCTIOPTUPA HA HEITMHOBAHHOM
Y KJIeT4aTol Oymare u3y4eHHbIC TUIOCKHE TeOMEeTprudecKrue GUTYphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

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

HaxonuTh BeTMYHHBI YTJIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
YIJIbl 33JJaHHOW BEJIMYUHBI, MOJb30BaThCA MPU PEUICHUU 3aJlady TpaayCHON Mepou
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.
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BbluucnsaTe AJIMHY JIOMaHOM, TEpPUMETP MHOIOYTOJbHUKA, MOJIb30BaThCS
€AVMHUIIAMU U3MEPEHUs JIMHBI, BBIPAXKATh OJIHA €IUHUII U3MEPEHUs JUIMHBI Yepe3
IpyTHE.

Haxonutb, UCnonb3ysi 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY JIBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUTMHY ITyTH HAa KBAJPATHOU CETKE.

Boruncnate  miomans  (GUryp, COCTaBICHHBIX U3  MNPSAMOYTOJIBHUKOB,
UCIOJIb30BaTh pa3OreHue Ha MPSMOYTOJIbHUKHY, Ha paBHbIE PUTYPBI, TOCTPAUBAHUE J10
NPsIMOYTOJIbHUKA; TI0JIb30BaThCSl OCHOBHBIMHU €MHULIAMU WM3MEPEHUS ITUIOLIA/HN;
BBIPAXKATh OJIHUA €AMHUIIBI U3MEPEHHUSI IUTOIIAIN Yepe3 Apyrue (Mpu HeoOX0IUMOCTH C
OMOPOi Ha CIIPABOYHYIO MH(POPMAILIHIO).

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

N300paxkaTh Ha KJIeTYaTOM Oymare nmpsiMOYTroJIbHBIN mapaJlieIenuIie].

Boraucisats 00b€M IpsIMOYTOJBHOTO TMapajuieNenumnesa, Kyoa, mojib30BaThCs
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).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHNS)

OcBoeHue yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIETo
oOpa3oBaHHsl JODKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX MNpPEeIMETHBIX
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 3aKMCH 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 JIETMMOCTH, PA3JIOAKEHUE HA MHOXKHUTEIN HAaTypallbHBIX
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quced.

Pemate npocrelimme NpakTUKO-OPUEHTHPOBAHHBIE 3a7aud, CBSI3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  [PONOPLUHMOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYEHUI, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue gviparicenus

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

Haxoauts 3HaueHHs OYKBEHHBIX BBIPAKEHUN TMPH 3aJaHHBIX 3HAYCHUSX
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 JTUHEHWHBIX 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

N3o0pakaTh Ha KOOPAMHATHON MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, UHTEPBAJIbl; 3alMCHIBATh YHCIIOBBIE MPOMEKYTKH HA
anreOpanyeckoMm si3bIKe.

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

OnuceiBaTh C TMOMOIIBI0 (YHKIUH HW3BECTHBIE 3aBUCUMOCTH  MEXIY
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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 HadyallbHBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
quceN I CpaBHEHUs, OKPYIJICHUS U BBIUMCICHUHN; 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 eviparxcenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  II0KAa3aTelIeM, BBITOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKallUX CTENEHH C LEeJbIM IoKa3aTenem (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINIONHATE HECHOXKHBIE TOXKJIECTBEHHbIE MPEOoOpPa30BaHUs PALMOHAIBHBIX
BBIPAXKEHUI HAa OCHOBE MpaBWJI JIEWCTBHIM HaJ MHOTOYJIEHAMHU M aJlreOpanyecKUuMH
TPOOSIMHU.

PacknanpiBaTh KBagpATHBIN TPEXUIEH HA MHOKHUTEIIHN.

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

Ypasnuenusa 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 UCCIICAOBAHNS 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.

Dynkyuu
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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 =+yx ,y=

k; omuceIBaTh CBOMCTBA YMCIO0BOM (PyHKIIMU 10 €€ rpaduKy (Ipu HEOOXOIUMOCTH 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 SIBISETCS
JUHEUHBIM (110 BU3yaJIbHOM Omope).

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

[IpoBOANTE MPOCTEMNIINE NCCIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUN, 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 = ax’ + bx +c, y = X3, y = \/f, y = ;" B 3aBUCHMOCTH OT 3HA4YCHHUU
KO2(PPUIIMEHTOB; ONMKUCHIBATh CBOMCTBA (DYHKITUH.
Crtpouth 1 H300paxaTh CXEeMaTHYECKU TpadUKU KBAAPATUUHBIX (GYHKUIHMH,
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OIKCHIBAaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMN IO UX rpapuKam.

Pacno3naBaTh KBaJpaTHUHYIO (DYHKLIHIO TO (GopMmyse, TPUBOAUTH MPUMEPHI
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 MOCIEA0BATEILHOCTMH, B TOM UUCIIE
3aJa4d U3 PEATbHOM MKU3HM (C UCHOJB30BAaHUEM 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 OOecnednBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIC TeOMETpUUECKUE (DUTYPBI, ONPEEATh UX B3aUMHOE
pacrojoKeHue, U300paxaTb reoMeTpuueckue (UTyphl; BBIIOIHATH YEPTEKU IO
YCIOBHIO 3a/iaud. MI3MepATh JTUHEWHBIE U YIJIOBbIC BEIWYMHBI. Pemiars 3agauu Ha
BBIUHCJICHUE JIJIMH OTPE3KOB M BEJIMYUH YTJIOB.

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

CTpouTh 4epTEKU K TEOMETPUUECKUM 3aJ1ayaM (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 3pUTEITHLHON HATJISTHOCTH W/UITH
BepOaJbHOM OIIOPHI).

OnpenensTs napaieTbHOCTh MPSMBIX C IOMOIIBIO YTII0B, 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 NPUMEHATH 3TH CBOWCTBA IpHU
pEeLICHUH 3a1a4.

OpHEHTHPOBATHCS B MOHATHSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYXKHOCTD,
LEHTP ONHUCAHHOM OKpYKHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYrOJbHUKA MEPECEKAIOTCA B OJTHOM TOYKE, U O TOM, YTO
CEpEeIMHHbIE NMEPHEHANKYJSAPbl 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 BHJbI  YETBIPEXYIOJBHHUKOB, HWX  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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Brnanere MOHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTHh 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 TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YTI0B, HAXOJUTh C UX TOMOIIIBIO
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 PEIICHUM FTeOMETPUYECKUX U (pu3nueckux 3agad. [[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 yIiia, YMETh BRIUUCIISITh MIIOMIAb KpyTa
M ero 4Jacted (C omopoi Ha crpaBouHYI HH(popmaiuio). [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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IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU ITPUMEPHOM
PABOYEH ITPOI' PAMMBI KYPCA «BEPOSTHOCTb U CTATUCTUKA» (TTO
I'OJAM OBYYEHUN )

[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, CTPOUTHh 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

W3BnekaTe U mpeoOpa3oBbIBATh HHQPOPMAIIUIO, TPEACTABICHHYIO B BHJIC
Tabnui, auarpamMm, rpaduKoB; MPEACTABIATH JaHHBIE B BUAE TaOJMII, JAUATPaMM,
rpaduKoB.

OmnuceIBaTh MOCJIE COBMECTHOTO aHAJIN3a JIAHHBIE C MIOMOIIBIO 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 OTEPAIIMU 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 JJIsI ONMCAaHUs MPOLECCOB U SIBJICHU, B TOM YUCIIE MIPU PEUICHUHU 3a]a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KJIACC

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

Pemars npocreiiine 3aa4n OpraHu30BaHHbBIM [1€pe00POM BapUaHTOB, a TAKXKE
C MCII0JIb30BaHUEM KOMOMHATOPHBIX NPABUI U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII 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 HM3yYEHHBIX OMNbBITaX, B TOM
YHUCJI€ B OMNbBITaX C PAaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMU COOBITUSMH, B CEpPHUSX
WCTIBITAHHUM J10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEIMYMHE W O PacHpeieicHUU
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 OOIIEr0 0Opa3oBaHUs
o0y4aromuxcs ¢ 3aJep>KKON TCHUXWYECKOTO Pa3BUTHA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOMIMM pasaenoMm llpumepHoit
pabodeii mporpamMmbl yaeOHOTO ipeamera «MaTemaTika» 00pa3oBaTeILHOM TPOrpaMMbl OCHOBHOTO 00111ero oopa3oBanus. [Ipu
stoM OpraHuzanys BIOpPAaBE camMa BHOCUTh M3MEHEHHs B COJEP)KAHHE MU paclpelesieHue ydyeOHOro marepuajia mo rojaam
oOy4eHHs, B TMOCJIEAOBATEIbHOCTh H3YyYEHHUS TEM W KOJIMYECTBO YacOB Ha OCBOEHUE KaXJOW TEMbl, ONpeIeSCHUuE
OpraHu3alUOHHBIX (popM oOydeHus U T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH ONpeesieTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzauueid Y MK, nHIUBHIyaIbHBIMUA TICUXO()U3NUECKUMUA OCOOCHHOCTAMM KOHKpPETHBIX oOydaromuxcs ¢ 311P, crenensto
YCBOGHHOCTH HUMH Y4Y€OHBIX TEM, PEKOMEHIalUMsSMU [0 OTOOpY M ajantainuu ydyeOHOro marepuaiga MO MaTeMaTHKe,
npencTaBIeHHBIMU B [10SCHUTENBHOI 3aIUCKe.

5 kiacc (He menee 170 u)

HazBanue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble JecsatuuHas cucremMa cuucieHusd. Psan HarypanbHbIX uucen.|YuTarhb, 3amucbiBaTh, CPaBHMBATh HATypajbHbIE YHCIA;
yucaa. deiicrBust ¢ | Harypansssrii psn. Yucno 0. HatypanmpHble 9mcna Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHH CIOCO00B YIIOPSIOYMBAHUS
HATYPaJbHBIMH JuHaTHOW mpsiMoid. CpaBHEHHE, OKPYIVIEHHE HATypaJIbHBIX |4UCEI.
JrCJIAMH YHUCEe. HN300paxkaTh KOOpAMHATHYIO NPSIMYyI0, OTMeYaTb YHCIIA

(43 9)

Apudmernueckue JEHCTBUS C HATypaJbHBIMU YHCJIAMHU.
CBolicTBa HyNsl IpPU CJIOXKEHUM U -yMHOXKEHWH, CBOMICTBa
eAMHMLIBI  TpU  yMHOXeHuH. llepemecTurensHoe  u
COUETATEIbHOE  CBOMCTBA  CJOXKEHUS M YMHOXKEHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKaMM Ha KOOPAMHATHOW NPSIMON, HAXOAMTb KOOPIMHATHI
TOUKH.

HccnenoBathb cBoiicTBa HaTypaiabHOro psiza, uucen 0 u 1 mpu
CIIOKEHUH U YMHOXEHHUH.

Hcnonb3oBaTh NpaBUHIIO OKPYTICHUS HaTypalbHBIX YUCEN IPU
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Jlenumenu u Kpammuwle 4YWCIA, PA3NOKEHUE YUCIA Ha
MHOxuTenu. [lenenue c¢ ocrarkom. IIpocTeie M cocTaBHbBIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypajIbHbIM [10KA3aTEIEM.

UucnoBble BEIpaXKEHUS; MOPSIOK JACHCTBHIMA.

Penienne TeKCTOBBIX 33/1a4 HA BCe apupMETUUYECKHE eHCTBUS,
Ha JBM)KEHUE U MOKYIIKH.

HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BopinoyaHaTs, apudmerndyeckue AeMCTBUSA C HATypaIbHBIMU
YHClIaMU, BBIYMCJIATH 3HAUEHUS YHUCIIOBBIX BBIPAXEHHH €O
ckoOkamu 1 6e3 CKOOOK.

3anuchbIBaTh NIPOU3BEICHUE B BUJIE CTEIIEHU, YUTATh CTEICHHU,
HCIOJIL30BATh TEPMHMHOJIOTHI0 (OCHOBaHHE, IIOKAa3aTelb),
BBIYMC/ISATh 3HAYEeHUs] CTENeHeld mpu HEoOXOIUMOCTH C
BHU3yaJIbHOU OIOpPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYCHUH YHCIIOBBIX
BEIPQXCHHH, MpeaiaraTb 1 NPUMEHSITh NMPUEMBI NPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh TMpH BBIYUCICHUSAX IepeMecTUTeIbHOe U
coyeTarejbHOe CBOWCTBAa CJOXKEHHSI M  YMHOKeHHs,
pacnpedenumenbHoe C60IUCME0 YMHOMCeHUus; (HOPMYIUPOBATDH
U [pPUMEHSATh IpaBWiia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPA;KEHM I HA OCHOBE CBOICTB apu()MeTHYECKUX JAeCTBUI
NP He00XO0AMMOCTH C HANIPABJISIONIeil TOMOIIbIO.
@®opMyJIMPOBATh ONpeIeJeHUusl JCTUTeNss M KpaTHoro (c
OTIOpPO¥ Ha AITOPUTM TIPABIIIA), HA3LIBATH JICJIUTEIN U KPaTHBIC
Yucia; Ppacmo3HaBaTh IPOCThIE M COCTaBHBbIE YHCIA;
(¢opMyIMpPOBATH H MPUMEHATH MPU3HAKH JIETMMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IpaBHJa); NPUMEHATH
AJITOPUTM PA3JIOKEHUS 4YHCIAa Ha TMPOCTble MHOXHUTEH;
HAXOAMTh OCTATKU OT JIEJICHUSI U HEMIOJHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HATYpaJbHBIX YUCIIaX, IPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUU O
CBOMCTBaX HaTYpaJbHBIX YHCEN C ONOPON Ha oOpasell.

Pemiatb TekcTOBBIE 3a7auM  apUPMETUYECKUM CIOCOOOM,
HCI0JIb30BATh 3aBHCHUMOCTH MEX]y BEIMYUHAMU (CKOPOCTb,
BpeMs, PacCTOSHUE; IIeHa, KOJIWYECTBO, CTOUMOCTb U JIp.) MpHU
HEO0OXOJIUMOCTH C UCIIOJIb30BAHUEM CIIPAaBOYHOI MH(pOpMaUu:
aHAJM3HPOBATH TEKCT 3a7auu, nepeGopmMyIHpPOBaTh YCIOBUE,
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H3BJIeKATh HEOOXOIMMbIE JIaHHBIE, YCTaHABJIUBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU TPU HEOOXOAUMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33aJla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoauTH, pa3dupaTh pa3IMIHBIC
peIIeHUI TEKCTOBBIX 3a/1a4.

C nmoMoOmbI0 TeAarora OIMeHHBATh IOJYYCHHBIH pPE3yJIbTarT,
OCYILIECTBJSATHL  CAMOKOHTPOJb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTH OIIHOKH.

Pewamv 3a0auu ¢ nomowipio nepedopa 6cex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS € HCTOPUE pa3BUTHS apU(PMETUKH.

peuicHud, 3alucu

Harasanasn
reomerpus. Jlunnu

Ha MJIOCKOCTH
(12 )

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. M3mepenue AIuHBI
OTpe3Ka, METPUYECKHE E€AMHHUIBl  U3MEPEHUs  JUIMHBIL.
OKpy’>KHOCTb U KpYT.

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

VYron. Ilpsmoi,
W3mepeHue yrios.

OCTpBIM, TYyNOW W Pa3BEPHYTHIA YIJIBL

[TpakTuyeckas padota «IlocTpoeHne yriaosy.

Pacno3snaBaTh Ha yepTekax, PpUCYHKaX, ONHUCHIBATD,
UCMONb3ys TEPMHUHOJOTHIO, U H300paxaTh C IOMOILIbIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOIMMOCTH IO

BU3YyaJbHOW OIOpPE): TOYKY, MHPSIMYIO, OTPE30K, Jyd4, YTroJl,
JIOMaHY!0, OKPYKHOCTb.

Pacno3snaBaTh, NpUBOAMTH NPHUMePbI OOBEKTOB PEATHHOTO
MHUpa, UMEILUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEWHBIE pa3MeEPBL.

Hcnoab30BaTh IMHENKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHUS Y U3MEPEHUS: U3MEPATH UIMHY OTPE3Ka, BEINUUHY
yria; CTPOMTBL OTPE30K 3aJaHHOM [UIMHBI, YIOJ, 3aJaHHOHU
BEJIMYMHBL;, OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 3aJJaHHOT'O pajuyca.

N3o0paxkary KoH(pUrypanmuum reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEH, MX 4YacTed Ha HEJIWHOBAaHHOW U
KJieT4aToil Oymare; mpemjiaratb, ONMUCHIBAaTH M 00CY:KIaTh
CIoco0bl, AJrOPUTMBI IOCTPOCHMSI IIOCIE COBMECTHOIO
aHaIM3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOM

48




Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHIA  YIIIBI,
CPaBHHMBAThb YIJIbL.

BbruncasaTh JJIMHBI OTPE3KOB, TOMaHBIX.

IlonumMare ¥ HCHOJIBL30BATH IPUH  pelIeHHMH 3aaa4

3aBHCUMOCTH MEX]y CIUHUIIAMUA METPHUYECKOW CHCTEMBI Mep;
3HAKOMHUTBCH C HEMETPUYCCKHUMH CHCTEMaMU Mep; BbIPAkKATh
JUIMHY B Pa3IMYHBIX SMHULIAX U3MEPEHUS PH HEOOXOAMMOCTH
C OIOPOH Ha CIPAaBOYHYIO UH(OPMAIIHIO.

HccaenoBath Gurypsl 1 KOHGUTYypaLIHK, UCTIONB3Ys IU(PPOBBIC

PECYPCHI.

OOLIKHOBEHHEIE
npooun
(48 u)

HpoOsb. IlpaBunbHble M HempaBUibHbIE ApoOH. OCHOBHOE
cBOicTBO Apodu. CpaBHEHHE TIPOOCH.

CrnoxxeHue 1 BhIYUTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. YMHOXEHHE U JelieHue OOBIKHOBEHHBIX Ipo0eii;
B3aMMHO-00paTHBIE TPOOH.

Pemenue TeKCTOBBIX 3a3ja4, cojaepkamux ApoOu. OCHOBHbIE
3aJ1ayu Ha JAPOOH.

[TpumeHenne OyKB IS 3aIMCH MAaTEMaTHUECKUX BBIPAKEHUH H
IPEIIOKEHUH.

MopaeaupoBath B TpaduyUecKoi, NpeaAMeTHOW ¢opme, C
IIOMOILBI0 KOMITBIOTEPA ITOHATUS M CBOWCTBA, CBSI3aHHBIC C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTth M 3alUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
NpeaiaraTh H 00CyKIaTh COCOOBI YIIOPSIOUYNBAHUS APOOCH.
N300paxkaTth  OOBIKHOBEHHblE  ApoOM  TOYKaMM  Ha
KOOpJMHATHOM  IpsAMOM; HMCHOJB30BAaTh  KOOPAMHATHYIO
HPSIMYIO JUIsl CpaBHEHUS IpoOei.

®opmMyIMpPOBaTh, 3alIUCHIBATH € NMOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOu ¢ Omopoi Ha MpPaBHIIO;

HCIO/Ib30BATh OCHOBHOE CBOWCTBO JpOOW ISl COKpaujenus
Opobeli u npusedenus OpodOU K HOBOMY 3HAMEHAmMeNno 8
npocmenux cay4asx.

IIpencraBasare 1no oOpa3ny cMelIaHHYO JpoOb B BHUAE
HENPAaBWJIBHOM M  BBIACHATH IEIyK0 YacTh 4HCIAa U3
HENpaBUIBHOM Apo0u.

BoinoaHaTs apudmMernyeckue AeiicTBUA ¢ OObIKHOBEHHBIMU
IpoOsSIMM B MPOCTBIX Cllydasx; MPUMEHSITh CBOlicTBa
apu(MeTH4ecKUX NeHCTBUH Uil pallMOHAN3alUY BHIYUCICHUH.
BbINOJHATL NPUKHAKY M OLEHKY DPE3yjbTaTa BBIYMCICHUM;
npeaarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh McC/IeAOBAHUSI CBOWCTB JApo0eil, omupasch Ha

49




YKCJIOBBIE 3KCIEPUMEHTHI (B
KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS O JIPOOSX,
NPUBOAUTH NPUMEPBI U KOHTPIIPUMEDPBI.

Pemath mpocreiiiyie TEKCTOBBIE 3a/ayd, COJEprKallue
IpoOHBIC NaHHBIC, M 3a7aull Ha HAXOMCOeHUe Yacmu Yeuio2o U
Yeno2o no e2o 4acmul; 8blAGAAMb UX CXOOCHEA U PAZAUYUA.
MopenupoBaTrhb X0 PELIECHUS 33a4d C IOMOILBIO PUCYHKa,
CXEMBI, TAOIUIIBL.

I[IpuBoauTH, pa3déuparb, OUEHMBATH pPa3JIUYHBIC PELICHUS,
3alUCH PEIICHUH TEKCTOBBIX 3aJad IMPU HEOOXOJUMOCTH C
HAIPAaBIAIONIEH TOMOIIBIO.

C noMompbI0 meAarora OUeHMBATh IIOJYYEHHBIH pe3ylbTarT,

TOM 4YHCIC C IIOMOIIBIO

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

Harasanas Muoroyronbauku.  YeTHIPpEXYTONBHUK,  NPAMOYTOJBHUK, | Pacmo3naBaTh, M300paaTh C  IIOMOIIBIO  YEPTEKHBIX

reomeTpusi. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIMpOBaTh M3 Oymaru

MHOTOYrOALHUKH | Tpeyromshuk. MHOTOYTOJIbHUKH.

(10 4 TIONa/s U TTEPUMETp MPSIMOYTOTBHHKA H MHOTOYTONBHUKOB, | LIPHBOMUTE NPUMEPbI 00HEKTOB PEAbHOTO MUPA, UMEIOIHX
COCTABJEHHBIX U3 MPAMOYTOJBHHUKOB, €IMHMIb u3Meperys| POPMY — MHOTOYTOJIBHHKA, NpAMOYro/ibHIKa,  KBalpara,
nomaH. TlepHMeTp MHOTOYTOTBHIKA, TPEYTrOJbHUKA, ONIEHHBATH MX JTMHEHHBIE PA3MEPBI.

BLIYMCIATL: NEPUMETP TPEYrOJBHUKA, MPAMOYrOJBHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJbHUKA, KBajpaTa (IpH
HE00XO0/IMMOCTH C OIOPOi Ha aJITOPUTM YUeOHBIX JeHCTBUIA).
N300pakarh OCTpPOYTOJIBHBIE, MIPSIMOYTOJIbHBIE "
TYIOYTOJIBHBIE TPEYTOJIbHUKH.

Crpouthb Ha kjeryaToi Oymare KBaapaT M MPSIMOYTOJIBHHK C
3alaHHBIMHU JTIMHAMU CTOPOH.

HccaenoBarb cBoiicTBAa NPAMOYTOJIbHUKA, KBajgpara ITyTEM
HKCIEpUMEHTa, HaOJIIOACHUS, H3MEPEHUs, MOJCIMPOBAHMS;
CpaBHUBATh CBOWCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
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PacnozHaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUA O
MHOT'OYI'OJIbHUKAX, IPUBOJAMTH NPUMePbI U KOHTPIPUMEPBI.
HccaenoBath 3aBUCMMOCTD IUIOIIAAN KBAIpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢uryp;  pa3douBaThb  NIPSIMOYTOJIBHUK  HA  KBaJparhl,
TPEYroJbHUKH; COCTaBJAATHL (UIYpHl U3 KBaJpaToB U
NPSMOYTOJIBHUKOB U HAXOJUTh UX IUIOIA b, pa30UBaTh (PUTYpHI
Ha MPSMOYTOJBHUKYU M KBaJPaThl U HAXOAUTh UX IUIOWAb (TIpU
HEOOXOJMMOCTH C HaIIPABJISIOINIEH TOMOIIIBIO).

BeipaxaThe BeIMUMHY IUIOINAJU B Pa3jMYHBIX EIUHULAX
U3MEPEHHUS] METPUYECKOM CHCTEMBI Mep, HCHO0JIb30BaTh
3aBHCMMOCTH MEX1Yy METPUYECKMMH €IMHULAMU HU3MEpPEHUs
wiouaad Opu HEOoOXOAUMOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopManuo.

3HaKOMHMTBCS € MpPUMepPaMH NPHUMEHeHMs IUIOL@AAU U
nepuMeTpa B NPAKTUYECKUX cuTyauusx. Pemars 3agaum u3
peasIbHOM JKU3HHU, IPU HEOOXOAMMOCTH C ONOPON Ha aIrOpPUTM
IIpaBuiIa, 00CYKAaTh pa3Iu4HbIe CIOCO0bI PELICHMS 3a/1a4.

JlecsiTUUHBIE
npooun
(38 u)

Jecstuunas 3anuck apodeit. CpaBHEHHE AECATUYHBIX IpOOeit.

JleiicTBus ¢ necATUUHBIMU APOOSMU. OKpy2ieHue 0ecamuyHbix
opobeil.

Pemenne TeKCTOBBIX 3a1a4, cojaepkamux ApoOu. OCHOBHbIE
3a/1auu Ha Jpoowu.

IIpencraBasATh JIecATUUHYIO JIpOoOb B BUJE OOBIKHOBEHHOM,
YUTATh W 3alMChIBaTh, CPAaBHMBATH JIECATHYHBIE JpOOH,
npepjaratb M 00CYKAaTh CHOCOOBI  YNOPSAOYMBAHUSA
JECSTUYHBIX APOOEH.

N3o0paxkath necatnyHble ApoOM TOUYKAMM Ha KOOPAMHATHOM
IPSAMOM.

BbIsiBJASITH €XOACTBAa M Pa3jiu4Ms NPAaBHWI apUPMETHUECKUX
JIENCTBUI ¢ HATYpaJIbHBIMHU YUCIIAMHU U I€CATUYHBIMU APOOSIMH,
10CJIE COBMECTHOI'O aHAJIM3a.

BbInoHATL apudmeTnyeckue JAEUCTBUS C JIECATHYHBIMU
IpoOsMHU; BBINOJIHATH NPHKUAKY H OLEHKY pe3yjbTara
BBIYMCIICHHI.

IIpuMensiTe cBoiicTBa apudmMeTHueckux ASUCTBUM Ui
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panMoHaNN3alMK BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus OecsimuyHvix Opoodeil, IPU
HEO0OXOIMMOCTHU C BU3YAJILHOHN OIOPOH.

IIpoBoauTh HCCIETOBAHMSI CBOWCTB JECATUYHBIX JpOOEH,
ONUpPasiCh HA YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MTOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC M JIOKHBIE BHICKA3bIBAHUS O APOOSX,
NPUBOAUTL NPUMEPbl ¥  KOHTPIPHUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHUS BbICKa3bIBAaHHUH.

Pemiats mpocreiivie TEKCTOBBIE —3aJayd, COAEpPKAIUeE
JIPpOOHBIE TaHHBIC, U HA HAXOHCOEHUE YACMU Yen020 U Yelo20 No
€20 yacmu;, BBISIBJISITh HX CXOACTBA U pPa3jinyMs.
MopaenupoBaTh XOJ PELICHUS 33a4d C IMOMOIIBIO PUCYHKA,
cxeMmbl, TaOiuipl. Pa30oumpars pa3jauvHbIe pPEIICHUS, 3alHUCH
pELIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBaTh JPOOHBIMU YHCIAMH B PEATBbHBIX YKU3HCHHBIX
CUTYaITUsX.

C noMombI0 MeAarora OUeHUBATh TOJNYYEHHBIH pe3yNbTarT,
OCYLIECTBJSATHL  CAMOKOHTPONb,  TpPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OIIHUOKH.

3HAKOMHTHCS ¢ MCTOPHUE pa3BUTHS apUPMETUKH

Harasinnast
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBE
(9w

Mmnoeoepannuku. Hzobpasicenue muozoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MEJl.

IIpsamoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napanieienuneod.
O0vém Kyba, npsamMoy201bHO20 Napaielenuneod.

PacnozHaBaTh Ha 4epTeskax, PUCYHKaX, B OKPYKaoleMm
MHpe NPSIMOYTOJIbHBIN Mapauiesenumnes, Kyo, MHOTOTpaHHHUKH,
ONHUCBIBATb, MCHOJBb3YS TEPMHHOJOIHI0, OIECHMBAThH
JIMHEWHBIE pa3MeEPBI.

IIpuBoauTH NpUMeEpPbl 0O0BEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTpaHHHMKA, MPSIMOYTOJIBHOTO Mapaiesenumena,
KyoOa.

N300pazkaTh Ky0 Ha KiIeT4aToi Oymare.

HccaenoBarb CBONCTBa KyoOa, MIPSIMOYTOJIBHOTO
napajuieJienunes a, MHOTOTPaHHUKOB, UCIOJB3YS MOJAENIU IMpH
HEOO0XOIMMOCTH C HANPaBJISIONIEH TOMOIIBIO.

52




Pacno3snaBate  pa3BéPTKM  Kyb0a UM mapauieNenuinena.
MoaenupoBath Ky0 U mapauielenunea u3 OymMard u mpodux
MaTepuasoB, Mo oopasily.

Haxomuth u3MepeHusi, BbIYHCAATH IUIOMIAL [MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
ATOPUTM Y4EOHBIX JCHCTBHI, HCCIeI0BATh 3aBHCHMOCTb
00béMa Ky0a OT ITTMHBI ero pedpa.

HaOurogats ¥ NpoBOAUTH AHAJOITMH MEXJIYy IOHATUSMHU
TUIOLIA 1 ¥ 00BEMA, TIEPUMETPA U IJIOMIAAN TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
MHOT'OIPAaHHUKAX, NPUBOJAMTH NPHUMePbI U KOHTPIPUMEPHI.
Pemars 3a1a4u U3 peaabHON KU3HU.

IloBTOpPEHME
M 000011IEHHE
(10 a

[ToBTOpEHNE OCHOBHBIX MOHSATHII U METOJIOB Kypca S Kjacca,
00o0mIeHne 3HaHNH.

BeryucasaThs 3Ha4CHUS BEIPAKEHUM, COJIEpKAILINX HATYpaJIbHbIE
4uciia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, BBIIOJIHATH
npeoOpa3oBaHus YMce IPU HEOOXOJUMOCTH C HalpaBJIAIOLIEH
IIOMOUIBIO.

BpiOupars  cmoco®  cpaBHEHHsS ~ YHCEJ,  BBIYMCICHUH,
NPpUMEHATh CBOMcTBA apudMeTHUecKux JedcTBUH  ams
panMoOHANIN3alN BBIYUCIICHH.

OcymecTBaATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN.

Pemiare npocreiilime 3aJa4d U3 PEaJIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHUS I PElICHU 3a7a4d U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiate mpocreiimme  3axadm
CPABHHBATBL  CIIOCOOBI  PEILCHUS
pauMoHAJbLHBIN €C1OC00.

Pa3HbIMU
3a7a4H,

crnocodamu,
BbIOMpaATh

6 kiaacc (He meHee 170 u)
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HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoOBHOE coiep:KaHue

OcHOBHbBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCHA

4acoB)
HartypaabHhble Apudmernueckue 1eHCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMH | BLINOJHATL apudMeTHyecKkne JeHCTBUS C MHOTO3HAYHBIMHU
yHciaa gyrciaMd. YWCIOBBIE  BBIPAKEHUS, TMOPSAIOK JICHCTBUH, |HATYpalbHBIMH YWCIAMH, HAXOAUTh 3HAYEHHUS] YHCIIOBBIX
(30 u) UCTIOJIb30BaHUE CKOOOK. OKpYTIIeHNE HATypaIbHBIX YUCEIT. BBIp@XEHHUH cOo cKoOKaMU U 6€3 CKOOOK; BHIYUC/IATH 3HAYEHUS

Jlenurenu U KpaTHBIC YUCIA; HAUOOAbWUL 0OWULl Oeaumendb U

HAumeHbvuiee 061/1/;66 KpamHoe.

Paznoxxenue umcia Ha TPOCThIE MHOXHUTENU. JlemuMOoCTh

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

BBIPOKECHHH, COJEPIKAIIUX CTEIICHH.

BbInoiHATL NPUKHAKY M OLEHKY 3HAaYeHUW YHCIOBBIX
BBIPQXXCHUI, IPUMEHATH MPUEMBI IPOBEPKH pe3ybTaTa.
Hcnonp3oBaTh mpu BBIUKCICHUSAX IepeMeCcTHTEIbHOEe H
coueTaTrejbHOe CBOWCTBA CJIOKEHHSI M  YMHOKEHWUS,
pacnpeodenumenbHoe CE0UCHBO YMHOMCEHUA OMHOCUMETbHO
Cl10JceHus, CBOICTBA apu(PpMeTHYECKHX JIeii CTBHI.
HccaenoBatb  4KMCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCJIOBBIE DKCIIEPUMEHTHI.

®opmyMpoBaTh OMNpeeJeHus] JCIUTENI H  KPaTHOTO,
HauOOJBIIEro OOIIEro JeIuTels W HaWMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOTO0 M COCTAaBHOTO YHCEJ; HCIOJIb30BaTh ITH
MOHSTHSI IPU pEUIeHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIOPOii Ha
aJITOPUTM TpaBUIA).

IIpuMeHSITH ANTOPUTMBI BBIYMCICHUS HaWOOIBIIETO OOIIETO
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBbI U IMPOM3BEICHUS
YHCEJI ¢ OIIOPOMN Ha BOIPOCHBIH IUIAH.

IlpuBoauTs, npuMepbl yucCed C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble M HEBEPHbIe YTBEPXKICHUS O CBOMCTBAX
Yucell, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4ecKHe  NpeIJIOKEHHS  C
MIOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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Pematp TeKCTOBBIC 331a4H, BKIFOUYAIOIIUE MOHATHS JCITUMOCTH,
apu(METHYECKHM CIIOCOOOM, HCIOJIB30BaTh Mepedop Bcex
BO3MOXKHBIX BapUAHTOB C OIIOPOI Ha BOIIPOCHBIH IUIaH.
MoaennpoBaTh XOJ peIICHHs 33Ja4d C TOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

[lpuBoauTh, pa3dupaTh, OILCHUWBATH Pa3JIMYHbIE PpPeIIeHHsl,
3alUCH pelIeHHil TEeKCTOBBIX 3aJa4 C HampaBJsoieh
TIOMOMUIBIO.

Kputnuecku oneHMBAaTh MOJYYeHHBIH Pe3yJIbTAT, HAXOAUTH
OINHOKH, OCYLIECTBJISITH CAMOKOHTPOJIb, IPOBEPSisi OTBET HA
COOTBETCTBHE YCIOBHUIO.

Harasanasn
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamsie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMAI TOYKaMH, OT TOUKHU OO0 HpHMOﬁ,

JUTMHA ITyTH HA KBAIPATHOM CETKE.
Ilpumepol npsimolx 6 npocmpancmee.

Pacno3HaBath Ha uepTexax, PUCYHKax Cllydal B3aWMHOIO
PacroI0KEeHUS IBYX MPSAMBIX.

HN300paxath ¢ NOMOWBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeT4aToil Oymare JBe TMepeceKarolmecs TMpsMble, [Be
napajuleJbHbIE NMPSAMBIE, CTPOUTH MPSIMYIO, EPHEHIUKYISIPHYIO
JAHHOM.

IIpuBoanTH npuMepsbl MapaJuIeIbHOCTH "
NEPIEHIUKYJIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

PacnozHaBaTh B MHOIOYTOJIBHMKAaX INEPHEHIUKYJISPHBIE H
napajulesipHble  CTOpoHbl. HM300pakaTh MHOTOYIOJBHUKH C
napajuleIbHBIMU, IEPIEHANKYISIPHBIMU CTOPOHAMU IO 00pasIy.
Haxoautp paccrosiHue Mexay IBYMS TOYKaMH, OT TOYKH IO
NpsAMOM, JUIMHY IyTH Ha KBAJpaTHOM CETKE, B TOM 4YHUCIE
UCTOJb3Ys LIUPPOBBIE PECYPCHI.

Apoon
(32 9)

OObIKHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokparierue apobeit. CpaBHEHHUE U YITOPSIOYUBAHHUE IPOOEH.

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

1podu,

Apudmernueckue  geMcTBUS ¢ OOBIKHOBEHHBIMH

JACCATUYHBIMHN }Ip06$IMI/I.

u

CpaBHUBATBH M YNOPSIA0YHUBATHL JIpOOH, BBHIOHPATH CIOCOO
CpaBHEHHs Jpobeit.

IpeacraBasite JaecsATUYHBIE OPOOM B BHAE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIC B BHJIE ACCATHYHBIX, HCIMOJIb30BATH
IKBUBAJICHTHBIC TPEACTABJICHUSA HpO6HBIX quceil IIpUu HUX
CpPaBHEHMH, MPHU BBIYUCIEHUSAX (TIpU HEOOXOAUMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
MPOTIOPIIHSL.

[lonsiTue mponeHTa. BerunciieHne nNpoueHTa OT BEIUYUHBI U
BEJIMYMHBI 110 €€ MPOLEHTY.

Pemienue TekCcTOBBIX 3aJau, COAEPKAIIUX IPOOU U MPOLIEHTHI.
[Tpaktuyeckas padora «OTHOIIEHUE UIMHBI OKPY>KHOCTH K €€
JUAMETPY».

HaIpPaBJISAIOLIEH TOMOILBIO).

Hcnoab30BaTh  JIeCATHYHBIE JpoOM TpU  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MEDP.

Boinoauars apupmMeTnueckue aeiCTBUs C OOBIKHOBEHHBIMHU U
JNECATUYHBIMH JPOOSIMHU.

BeruucasTe 3HAYEHMS BBIPAXKEHHI, coZiepaKaInx
OOBIKHOBEHHBIE M JIECATUYHBIE  JpPOOHM,  BBINOJHATH
npeoOpa3zoBanusi Jpobeil, BBLIOMPATh CHOCO0, NPUMEHSITH
CBOIiCTBA apuPMETHUSCKUX IEHCTBUH IS paldOHAIU3ANN
BBIYMCIICHHI.

CocTaBJifITh OTHOIICHUS U IPONOPLUHU, HAXOAUTH OTHOLICHHE
BEJIMYMH, JIEJUTh BEJIMYUHY B JAHHOM OTHOILLICHUH.

Haxoauth 3KcnepMMeHTANbHBIM NMYTEM OTHOLIEHHUE JJIMHBI
OKpPYXHOCTH K €€ nuamerpy (Ipu HEOoOXOIUMOCTH C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth Mmacmitad 1uiaHa, KapThl U BBIYHMCISATH PACCTOSHUSA,
UCTIONB3Ys MacmTal ¢ OMOpor Ha alNTrOPUTM YU€OHBIX IEHCTBU.
OOBSICHATH, UTO TAKOE MPOLIEHT, YIIOTPEOIATH 000POTHI PeUu cOo
CJIIOBOM «IIPOIIEHT». BhIpasarh NpoueHTsl B 1po0sSxX U IpodH B
IIPOLIEHTAX, OTHOIIIEHUE JIBYX BEJINYMH B IIPOLIEHTAX.
BbIuMcIATh IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OxpyrasiTe 1podu ¥ NPOLEHTHI, HAXOAUTh MPUOIMKEHUS YU CET
IpU HEOOXOIUMOCTH € MCTIOJIb30BAaHHEM BU3YaJIbHOMN OMOPBHI.
Pemare 3agaum Ha YacTH, MPOLEHTHI, NPONOPLUHU, HA
HaxoJIeHHue Ipo0u (TIPOIeHTa) OT BEIMYMHBI M BEJIMUUHBI 10 €€
Ipobu (MpOLeHTY), ApoOu (MpOIeHTa), KOTOPBIM COCTaBISET
onHa BenuuuHa oT gapyroi. IlpuBoauTh, pa3zdupars,
OLICHUBATH PA3JIMYHbIE PELICHUS, 3allUCU PELIEHUN TEKCTOBBIX
3aJ1a4 [pH HEOOXOAMMOCTH C HAPaBIISAIOLIEH TOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TaOIMI] ©W  JUArpaM,
MHTEPIPETUPOBATH TabJINYHbIE JTaHHbIE, OTIpeeIISATh
HauOoJIbIlIee U HAUMEHbLIee U3 MPEACTaBICHHBIX TaHHBIX.
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Harasipnas
reoMeTpus.
CummMmerpust

(6 1)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3naBaTh Ha yepTexax U M300pakeHUSIX, H300pakaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (UTYpPY (OTpE3OK,
JIOMaHyl0, TPEYrOJbHUK, HPSIMOYIOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HAIPABIIIOIIEH TOMOIIBIO.

Haxoauts npuMepbl CUMMETPUH B OKPYKAIOILEM MUpE.
MopaeaupoBate u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEJIBHO IIPSAMOM; KOHCTPYHPOBATH TI'€OMETPUYECKUE
KOH(UIypaluu, UCIOJIb3ys CBOMCTBO CHMMETPHH, B TOM YHUCIIE C
MIOMOIIIBIO IIU(PPOBBIX PECYPCOB C OMOPOI HA AITOPUTM YUEOHBIX
IEUCTBUM.

Boipaxenust
¢ OykBamMu

(6 )

[Tpumenenue OyKB 7S 3aMIUCH MAaTEMATUYECKUX BBIPAKECHUN U
NpeIoKEHU.  BykeeHuvie  8blpadiceHusi U HUCTOBble
NOOCMAHOBKU.

bykBeHHbIE paBEHCTBA, HAXOKICHUE HEM3BECTHOTO KOMIIOHEHTA.
DopMyIIBL.

Hcnonb3oBaTh OYKBBI 711 0003HAYCHHS YHCEN, MPHU 3aIllUCU
MaTEeMaTHUYECKUX  YTBEPXKIACHHUM, COCTaBISTH OYKBEHHbIE
BBIPKEHHUS TI0 YCIIOBHIO 33/1a4H.

HccaenoBatb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI AJIS UX 3aIHCH.

BorunciasaTs 4ncioBoe 3HaUYeHHWE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHUSX OYKB C OMOpPOW Ha AJITOPUTM Y4YEOHBIX
JIEUCTBUU.

3anucpiBaTh ¢opmyJni: nepumeTpa " IO
MPSIMOYTOJIbHUKA, KBajpaTa; JUIMHBI OKPYXHOCTH, TUIOMIAIN
KpyTa; BHINOJIHSATH BHIYMCIEHHUS 110 3TUM (HOpMyIIaM.
CocraBasitb (popmyJibl, BBIPAKAIOIMINE 3aBUCUMOCTUH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJAUTEIBLHOCTh, BpeMsi, OO0BEM pPabOTHI,
BBITIOJIHSITH BBIUUCIIEHUS TIO 3TUM (POpMyJiaMm.

Haxonuth  HEW3BECTHBHIH  KOMIIOHEHT  apu(METUUECKOTrO
JIEUCTBUSL.

Harasanas
reoMeTpus.
Durypsl

YeTbIpEXYTroNbHUK, MIPUMEPBI YETHIPEXYTOJILHUKOB.
[IpssMoyronpbHUK,  KBajgpaT: CBOWCTBAa  CTOpPOH,  VIJIOB,
JUaroHaleu.

M300paxkars Ha HEITWHOBAaHHOW U KJeTdyaTroil Oymare c
HCITOJIb30BaHUEM YEPTEKHBIX WHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJaHHBIMA CBOWCTBAMMU: C
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HA MUIOCKOCTH
(14 )

W3mepenue yriaos. Buasl TpeyroibHUKOB.

[lepumerp MHOroyrojpuuka. Ilmomanb

¢urypel. DopmyIibl

nepuMeTpa W IUIOMAAM OpsMoyrosbHuka. [Ipubmmkénnoe

U3MEepeHHe IIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaov kpyea».

napajvieIbHbIMU, TEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpSIMBIMUA ~ yIJIAMH U Jp., PaBHOOCIPEHHBIH TPEYroJbHUK.
Mpennarars 1 00Cy:K1aTh CIOCO0bI, AJTOPUTMBbI ITOCTPOCHUS.
HccaenoBarb,  UCHONB3Yd  OKCIEPUMEHT,  HAOIIOZCHUE,
MOJEIIMPOBAaHUE, CBOMCTBA  MpPsSMOYrOJIbHUKA, KBajpara,
pa30uBaTh Ha TPEYTOJIBHUKHU C OMOPOM HA BOMPOCHBIH TUIAH.
O00CHOBBIBATH, ONMPOBEPraTh C IMOMOIILIO KOHTPIPUMEPOB
YTBEPXKJICHHUSI O MPSIMOYrOJIbHUKE, KBaJpare, Pacrno3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPIKICHMUS.

HN3mepsaTh M CTPOUTH C MTOMOIIBIO TPAHCTIOPTUPA YTJIBI, B TOM
YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl; PACHO3HABATH
OCTpBbIE, MIPSIMbIE, TYIbIC, Pa3BEPHYTHIC YTIIBI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYHOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAHHEM
BU3YyaJIbHOU OMOPHI).

BoruucasTh epUMeTp MHOTOYTOJIbHUKA, IJIOIIAb
MHOTOYTOJIbHUKA pa30HeHneM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
(buUrypsbl, UCMOJIH30BATh METPUUECKUE €TUHULIBI U3MEPEHUS
JUTMHBI ¥ TJIOMAAH C OTIOPOH Ha allTOPUTM Y4eOHBIX JIeHWCTBUH.
Hcnonb3oBath npudanxéHHoe n3MepeHne JUIMH U IJIOLaAeH
Ha KIeT4aToil Oymare, NpUOMKEHHOE U3MEPEHHE IINHBI
OKPYXHOCTH, TUIOIIAIU KpyTa.

Iono:kuTEALHBIE
oTpHLAaTe/bHbIE
qucaa

(40 v)

[enbie qyuca. Mooyns yucna,

ceomempuueckas

unmepnpemayus Mooyia. Hucnogvie npomexncymxu.

I[TonoxxuteapHBIE H OTpULATCIIbHBIC

yucia. CpaBHeHHE

MOJIOKUTCIIBHBIX W OTPULATCIILHBIX YHCCII. ApI/I(I)MCTI/I‘-ICCKI/Ie
HeﬁCTBHH C IMOJIOKUTEJIIBHBIMU U OTPUIATCIBbHBIMHA YU CIIaMHU.

Penrenyie TeKCTOBEIX 3aJ1a4.

IIpuBoauTL NpUMepHI HUCHOIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YUCEIL.

M300paxkaTth 1enple yncia, MOJ0KUTEIbHBIE U OTPULIATEIbHbBIE
qrcila TOYKaMHU Ha YUCIIOBOU IPSMOM, HCMOJIb30BaTh YHCIOBYIO
IPSIMYIO JUIsl CPAaBHEHUS YHCEL.

IIpumeHsiTh NpaBU/Ia CpPAaBHEHHUS, YNOPSAOYMBATL IIEJbIE
4KClIa; HAX00UmMb MOOYIb YUCIA.

®opMyIMpPOBATh MPABUJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATENIHBIMHU YHCIaMH, HAXOAUTH 3HAYEHHUS YMCIIOBBIX
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BBIPAYKCHHI, COIEepKALIMNX JEUCTBUSI
C TMOJIOKUTEIbHBIMH W OTPULIATENIBHBIMU YHCIIAMH  [pHU
HEOOXOIMMOCTH C OMOPOH Ha AJITOPUTM IPABHIIA.

IIpumeHATH CBOWCTBA CIOXKEHUS W YMHOXKEHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpeacrasiienune [IpsimoyronbHass  cucreMa  KOOpPAMHAT HAa  IUIOCKOCTU. |OOBSICHATHL M MJJIIOCTPUPOBATH MOHATHE MPIMOYTOJIbHON
JAHHBIX KoopauHnatsl TOUKM Ha MJIOCKOCTH, a0CIUcca U OpJHATA. CUCTEMBbl  KOOpPJMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BATh
(6 9) CronbyaThic H KPYrOBBIC THArPAMMEL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOYKH U
[TpakTrueckas padora «IloctpoeHue nuarpamm. (urypsl 1m0 3aJaHHBIM KOOPAMHATAM, HAXOAHTH KOOPIHHATHI
Pemenne  TekCTOBBIX  3ajay,  coAepXkallux  JaHHbIE, | TOICK.
MpEeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmax. Yurate CTOI0YATEIC u KPYT'OBbIC AuarpaMMel,
HHTEPNPeTHPOBATH JaHHbIC; CTPOUTH CTOJI0YAThIE AUArPAMMBI.
Hcnonb3oBath MHGOPMALMIO, MIPEACTABICHHYIO B TabmuIax,
Ha JuarpamMmax JUisl pelleHus TEKCTOBBIX 3ajad U 3ajad u3
peanbHOU KU3HU.
Harnsanas Ipsamoyeonvuelii napannenrenuned, Kyo, npusma, nupamuoda,|Pacmo3HaBaTh Ha 4YepTeKaX, pUCYHKAX, OMUCHIBATH ITUPAMHUTY,
reoMeTrpus. Komyc, — yuaunop, wap u  cgepa.  Hzobpadxcenue|npusmy, HWIMHAP, KOHYC, IIap, M300pasKaTh HUX OT PYKH,
Durypsl NPOCMPAHCINGEEHHbIX Queyp. Ipumepui pa3eepmox | MOJAeJIMPOBaThL U3 OyMmMaru, IJIaCTUIIMHA, TPOBOJOKKH U JAp. C

B MPOCTPAHCTBE
Ch))

MHOCO0CPAHHUKOS, uwzum)pa U KOoHyca.

Ilpaxmuueckas paboma «Co3z0anue
NPOCMPAHCMBEHHBIX PUSYDY.
Ilousmue 00véma; eOunuyvl uzmepenuss 00vEMA.

Mmooeneu

O6vém

NPAMOY20/IbHO20 napaieienuneda, Kyoa, popmynst 06véma.

Hanpasisoneil nomousio. IIpuBoANTL MpuMepbl 00HEKTOB
OKpYaroIlero Mupa, UMeroImux GopMbl Ha3BaHHbBIX TEJ.
Hcnonb3oBaTh TePpMHMHOJIOTMIO: BEpIlIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHONB3ys SKCIIEPUMEHT, HAOIIO/IeHHEe, U3MEPEHHE,
MOJIEJTMPOBAaHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBA HA3BaHHBIX TEJl, BBIABJIATH CXOACTBA M Pa3In4iHs:
MEXy MUPaAMHUI0N U IPU3MON; MEXY HMUIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBath pa3BEPTKM Napajuienenunena, Kybda, NMpPHU3MBI,
NUpPaMUJIbl, KOHYCa, [WINHAPA; KOHCTPYHPOBATh JaHHBIE TElla
U3 pPa3BEPTOK, CO3/aBaTb MX MOJENIM C HalpaBISIIOMIEH
MTOMOMUIBIO.
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Co3naBaTh MoOJeIH TPOCTPAHCTBEHHBIX (uryp (U3 Oymarwy,
IIPOBOJIOKH, TUTACTHIIMHA U JP.) C OTIOPOM Ha aJrOpUTM Y4EeOHBIX
IECUCTBUH.

H3mepsaTh Ha MojeJsiX: JUIMHBI pEOEp MHOTOTPAHHUKOB,
JUaMeTp 11apa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajienenunena, Kyoa; HCIONb30BaTh €IUHHUILBI W3MEPEHUs
00bEMa; BBIYHCIATH OOBEMBI TEJ, COCTABIEHHBIX U3 KYOOB,
NapajuleJeNUIeIoB; pelaTh 3a4a4i C PEAJbHbIMU JaHHBIMU C
OII0POi1 Ha CIIPaBOYHYIO HH(POMAIUIO.

IHoBTOpEHME,
00001IEHME,
cHCTeMaTH3aUMs
(20 u)

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 5u6

KJIACCOB, 0000IICHIE U CHCTEMATHU3AIIHS 3HAHMIA.

Bor4uciasTh 3Ha4E€HUS BEIPAKECHUM, COIEpKAIIMX HATypabHBbIE,
Leble,  MOJIOKUTEIBHBIE W OTPHULATENBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  APOOHU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHH NpU HEOOXOAUMOCTH C
HaIPAaBIIAIOLIEH TOMOILBIO.

Bb10upaTh c10co0 cpaBHEHUS YUCEll, BBIYMCIECHUH, IPUMEHSATH
cBoiicTBa apudmMeTnuecKkux AeHCTBUH Ul palMOHATIM3ALUU
BBIYMCIICHH.

Pemats npocreiimme 3aga4u u3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTHYeCcKHe 3HAHUSl U1 pPELIeHUs 3aJady M3 JPYyrux
IIPEAMETOB.

Pemiate npocreiimme 3a1a4u pa3HbIMHU CIIOCO0AMMU.
OcymecTBIAT, CAMOKOHTPOJIb BBINIOJHAEMBIX JCUCTBUH H
CaMOIIPOBEPKY pe3yJbTaTa BEIUUCICHUM.

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

Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE colep:KaHue

OcHOBHbIE BU/IbI 1€ATEILHOCTH 00y4aI0IIUXCA

4acoB)
Yucaan [ToHsTHE pallMOHATBHOIO YUCIA. CucTeMaTH3HPOBATH U 000ramiaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHUS. ApudmeTndeckne IeUCTBUS C PallMOHATBHBIMY YHCIAMHU. U JECATUYHBIX IPOOSX.
Pannonajabubnie CpaBHeHue, yNopsJ0YMBaHNE PAllMOHABHBIX YHCET. CpaBHUBATH M YHNOPSIA0YHUBATH JAPOOM, TpeoOpa3oBbIBas MpHU
yucaa CrermneHb ¢ HaTypalIbHBIM MTOKA3aTEJIEM. HEOOXOUMOCTH  JCCSATHYHBIE JpoOM B  OOBIKHOBEHHBIC,
(25 u) Pemenne ocHOBHBIX 3a7ad Ha JAPoOU, MIPOIEHTHI U3 PEATbHON | OOBIKHOBEHHBIC B JCCSATHYHBIC, B YACTHOCTH B OCCKOHEUHYIO

IIPAKTUKU.
IIpu3Hakm  IE€IUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIL.
Peanbuble 3aBUCUMOCTH. [Ipssmas
IPONOPLUOHAIBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JECATUYHYIO 1POOb.

IIpumensitTe  pasHooOpa3Hble  CHOCOOBI M NPHUEMBI
BbIYHCJICHUS 3HAYeHHIl APOOHBIX BBIPAKEHWH, COJECpKAIINX
OOBIKHOBEHHbIE W  JIECATUYHbIE JApPOOM: 3aMEHATh INpHU
HEOOXOIUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, IPUBOJUTH BBIpaXKeHUE K (opme,
HauOosee yINOOHOM I  BBIUMCIEHHUH, NpeoOpa3oBbIBATH
JIpOOHBIE BBIPAXKEHUS HAa YMHOXXEHHME U JEJIEHHE JIECATUYHBIX
npoOeit K IeHCTBUSAM C LENbIMU YUCIaMu (ITpU HEOOXOAUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

IIpuBoauTh 4YMCIOBBIC W OyKBEHHbIC NPHUMEPbI CTEIICHU C
HaTypaJbHBIM IOKa3aTeneM, OOBSCHSS 3HAYeHUs OCHOBAHUSA
CTETNIEHH M IOKa3aTessl CTENEeHH, HaXOAUTh 3HAUYEHUs CTEleHen

Brza a’ (a — moboe parMoHaNIbHOE YUCIIO, N — HATYpaJbHOE
YHCII0) C ONOPO Ha CIIPABOYHYIO MH(OpMAIHIO.

[Tonumars cMbICa 3aMMCH OONBIIMX YHCEJ € NMOMOIILIO

AeCATUYHBIX Apodei U cTeneHel yncaa 10, npumMeHsaTs UX B

peajbHBIX CUTYallHAX.

IIpuMeHATH IPU3HAKU ACIMMOCTH, Pa3I0KEHNU HA MHOXKUTEIIN
HaTypaJIbHBIX YHCEI.

Pemars npocreiinmue 3aga4m Ha YaCTH, MPOLIEHTHI, IPOMOPIINH,
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Ha HaXOXKJIEHUE IPOOH (MPOIIEHTA) OT BEIIMYUHBI U BEIIMYUHBI IO
e npoOu (TporeHTy), IpoOu (MPOIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jpyrod. IlpuBoautb, pa3dupark,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCU PEIICHUN TEKCTOBBIX
3ajad.

Pacnio3HaBaTh U 00BICHATH, ONTUPASCH HA OTPEACTICHUS, TPSIMO
MPOIMOPLUOHAIIbHBIE u o0OpatHO MPOIOPLUOHAIILHBIE
3aBHCHMOCTH MEXKIYy BEIHYMHAMU; MPUBOAUTH MPUMEPBI dTUX
3aBHUCHUMOCTEHl M3 peaJlbHOr0 MHpa, U3 JPYrHX Y4eOHBIX

IIPEIMETOB.
Pemate mpocreiiiine mMpakTHKO-OPHEHTHPOBAHHBIE 3aJa4H
Ha  apo0W, TNPOLEHTbI, TMNpPAMYKW H  00paTHYIO

NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

Anredpanyeckue

BBIPAKEHHSI
(27 v)

byxBennsle BoipaxkeHus. [lepemMennsie. [lomycTumble 3HaUSHUS
nepeMeHHbIX. DopMyIIbL.

[TpeoOpa3zoBaHre OYKBEHHBIX BBIPAXKEHUMN, paCKPBITHE CKOOOK
U TIpUBE/ICHUE MTOOOHBIX ClIaraeMbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I1OKa3aTeIeM.
MHorouseHs!. Cnoxenue, BBIYUTAHUE, YMHOXEHHE
MHOTO4JeHOB.  @DOpMyjbl  COKPAaIIEHHOTO  YMHOXXEHHS.
Pa3noskeHne MHOTOUJIEHOB HA MHOXKHUTEIIH.

OBaanern Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMHUHOJIOTHEH W CHMBOJHMKOH, MPUMEHATH e B Ipolecce
OCBOEHUS yueOHOro MaTepuarna.

Haxoauth 3HaueHHs OYKBEHHBIX BBIPRKCHHUN TMPHU 3alaHHBIX
3HAYECHUSIX OYKB; BBITIOJHATEH BHIYMCIICHUS 110 (hOpMyIaMm.
BbinosHATL npeoOpa3oBaHus 1EJIOT0 BbIPaXKEHHSI B MHOTOWIEH
MIPUBEJICHUEM TTOJO0HBIX CaraeMbIX, pACKPBITHEM CKOOOK.
BbINOJHATL YyMHOKEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTIOWJIEHa Ha MHOTOYJICH, NMPUMEHAITh (HOopMysbl KBajpara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
MH(pOpMALIHIO.

OcymecTBIATh PA3I0kKEHHUE MHOTOWIEHOB Ha MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOKUTENS, TPUMEHEHHS
dbopMynbl  pa3HOCTH KBaJpaToB, (QOpPMYJT COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOil Ha CIpaBOYHYIO HH(POPMALIUIO.
IIpumensite mnpeoOpa3oBaHHE€ MHOTOYIEHOB JUISl peIleHus
Pa3IMYHBIX 3aaa4 N3 MATCMAaTHKH, CMCEXKHBIX MNPEAMETOB, H3
peaIbHOM MPAKTUKH.

3HAKOMMTBCS ¢ MCTOPHUeE Pa3BUTHS MaTEMAaTHUKH.
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YpaBHeHus
U HEPaBEHCTBA
(20 v)

VYpaBHenue, IpaBuiia peoOpazoBaHus
PaBHOCUIIBHOCTh YPAaBHECHU.
JIuHeitHoe ypaBHEHHUE ¢ OJJHOM IEPEMEHHOM

YpaBHEHMUS,

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenne 3anau

C MIOMOILIBIO YPaBHEHUIA.

Jlunelinoe ypagmnenue c 08yMs NEPEeMEHHbIMU U €20 2Paghuk.
Cucrema 1ByX JINHEWHBIX YPaBHEHUU C ABYMS IIEPEMEHHBIMH.
Pemenune cucrem ypaBHEHHH CIOCOOOM TMOACTAHOBKA U

CII0COOOM CJI0KEHHS.

Pemiate nuHEHHOE YpaBHEHHE C OJHOM IIEPEMEHHOU, IPUMEHAS
NMpaBHJIa [IEPEXO0/1a OT UCXOIHOTO YPaBHEHUS K PAaBHOCUIILHOMY
emy Ooiee npocroro Buaa. [poBepsiTh, sSBiIsIeTCS JIM KOHKPETHOE
YHUCIJIO KOPHEM YPaBHEHHUS.

IHoa0upars mpumepbl map YMCEN, SBISIIOUIUXCS PEIICHHEM
JIMHENHOI0 ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHHSI C JBYMs IEPEMEHHBIMH (P HEOOXOIMMOCTU C
MCIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YACH IpadUKOM,
NPUBOJAUTH NPUMeEPbI PELICHUS YPABHEHMUSL.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JBYMsI IEPEMEHHBIMU C OMTOPOil HA ANTOPUTM YUE€OHBIX JIEHCTBUM.
CocTaBJifITh U pemiaTh YpaBHEHUE WIN CUCTEMY YPABHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJaud TOJY4YEHHBIH pe3ylbTaT C OINOpOM Ha
BOIIPOCHBIH IJIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(24 v)

Koopannara Toukn Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHMEe Mex) 1y IByMsI TOYKaMHM KOOPJAMHATHOM MPSAMON
IIpssMoyrosibHas cucTeMa KOOpAUHAT Ha IJIOCKOCTH. [Ipumepsl
rpaduKoB, 3alaHHbIX hopmynamu. UteHne rpadukoB pearbHbIX

3aBUCUMOCTEM.

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

Jluneiinas ~ gynkuus. Iloctpoenue rpaduxa

dyukmu. ['paduk Gyakauun y = kx + Db.

JIMHENHON

H3o0paxath Ha KOOPJAMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTtMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH TIO 33JlaHHBIM
KOOpJAWHATaM; CTPOUTHh TpaUKH HECIIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpPMYyJIaMH, B TOM YHCIIE C TIOMOIIBI0 IH(POBHIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpapuyuecKkuil crocod npencTaBleHus U aHAJIM3a Pa3HOOOPa3HOI
KU3HEHHOU MH(pOpMaInu.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIIUH, OBJIa/I€BaTh
(GYHKIIMOHATIbHOW TEPMHHOIOTHEH.

Pacno3naBaTth nuHeliHyt0 QyHKImo0 Y = KX + b, omucwhiBaThH
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUH kod(ppuunentoB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM HA ANTOPUTM IPABUIIA).
Crpours rpaduku muHeiHON QyHknu, GyHkmuun 'y = kX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 175 HOCTPOSHUS rpaduKkoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpOLIECCaX U SBJICHUSX.

IloBTOpPEHME
H 000011IeHNEe
(6 1)

HOBTOpCHI/Ie OCHOBHBIX TIOHATHH H MCTOOOB KypcCa 7 KJ1acca,

000011IeHE 3HAHUHA.

BbiOnparh, mnNpUMeEHSTH CHOCOOBI  CPAaBHEHHUS  YHUCEIl,
BBIUUCIICHUM,  NpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
YpaBHEHUN TPU HEOOXOJMMOCTH C HAMPABJIAIOIIEH TOMOIIIBIO.
OcymecTBJISITh CAMOKOHTPOJIb BBINIOJTHAEMBIX JACHCTBUH U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
ITOCTPOEHHUH.

PemaTes npocreiimme 3a5a4m U3 peajibHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUSl Ui DPEIICHUs 3aJad U3 JPYrux
MIPEAMETOB.

Pemats mnpocreiilime TeKCTOBble 3a/1a4M, CPaBHUBATD,
BbIOMPATH CIOCOOBI PEILICHUS 3a/1a4UH.

8 kiacc (He menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbBIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
Yucaa u KBanpatublit kopeHb u3 uncna. [louamue 06 uppayuonanviom | @opMyJupPoOBaTH ONpeneeHne KBaIPaTHOTO KOPHS M3 YHCIIA,
BbIYHCJIEHHSI. yucne. /lecamuunole npuOIUNCEHUS. UPPAYUOHATLHBIX YUCE]. apu(MeTnyecKkoro KBaJpaTHOrO KOpHS MPH HEOOXOAMMOCTH C
KBaaparnsbie Heticmeumenvhuvie uucna. CpasHernue 0elicmeumenbHsbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHU

ApudmeTnueckuil KBaJpaTHbI KOPEHb.

le/lMeHﬂTb Oomnepatrio M3BJICYCHHUA KBAJPATHOTO KOpPHA U3
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(15 ) YpaBHeHuE Buja X2 = a. YHCIIa, HCMOJIb3Ysl TPU HEOOXOAMMOCTH KAJIbKYJISITOP.
CaoiicTBa apuQMeTHIECKUX KBaJPAaTHBIX KOpHel. |OueHMBaTh  KBAQJpaTHbIE KOPHU  IEJIBIMA ~ YUCIAMH U
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKCHHH,  COJEPIKAIIUX | AECATUIHBIMU APOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHUBaTL M  YNOPSAA0YHUBATH  pallMOHAJbHBIE U
MppalMOHATIbHBIEC YHCIIa, 3allMCaHHbIe C TTOMOIIbIO KBaJPaTHBIX
KOpHEH Mpr HEOOXOIMMOCTH C HAMPABIISIONIEH TOMOIIBIO.
HccnenoBath ypaBHEHUE x2 = a, HaxXOQuUTh TOYHBIE U
npubimxEénnbIe KopHH ipu a > 0.
HccaenoBars CcBOMCTBA KBAaJpPAaTHBIX KOPHEH, MPOBOJA
YHCIIOBBIE SKCIIEPUMEHTHI C MCIOJIb30BaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
[IpumensaiTh cBolicTBA apudMeTHYecKMX KOpHeil s
npeodpa3oBaHNsl BbIPAKEHHIA.
BbinosHATL npocreiilne mnpeoOpa3oBaHUsl  BBIPAKCHHUI,
Co/IepXKaIIuX KBaJapaTHble KOpHU. BrIpakarh NepeMEeHHBIC U3
TCOMETPUUYCCKUX U PU3NICCKUX (HOPMYIT TIPU HEOOXOAMMOCTH C
OTOPOY Ha MPaBUIIO.
BorunciasTs 3HaYeHHs BBIPRXKECHUMN, COJEPKAIINX KBaJpaTHbIC
KOPHH, UCTIOJNB3Ys MPU HEOOXOAMMOCTH KAJIBKYIIATOP.
HUcnoan3oBath B XO0A€ peuieHUs 3a7ad  dJIEMEHTapHbIE
MPEJICTABICHUS], CBSI3aHHBIE C MPUONKEHHBIMUA 3HAUYCHUSIMU
BEITUYMH.
3HAKOMUTBCS C UCTOPUEN PaA3BUTHUSI MATEMATHKH.
Yucaa u Crenenb ¢ 1enpiM nokaszarenaeMm. CTaHgapTHas 3anuch yucia. | @opMyJupoBaTh OnpeaeaeHHe CTEIICHU C [IEIbIM MTOKa3aTeIeM
BbIYHCJICHHS. Pasmeprr 00bEKTOB OKpYkKAroMIero Mupa (0T dJeMEHTapHBIX (pu HEOOXOTUMOCTH TI0 BU3YaJIbHON OTIOpE).
Crenennb YacTHUIL 10 KOCMUYECKHX O0BEKTOB), JUIMTEIBHOCTH IpolieccoB | [IpeacTaBiasiTs 3anuch OONBIINX U MAJIBIX YUCEN B CTAHIAPTHOM
€ HeJIbIM B OKPY’KalOIlleM MHpE. Bujse. CpaBHMBATBL YWCIa U BEJIUYUHBI, 3alUCAHHBIE C
noKasareJsjiemM CBOICTBa CTENEHH C LIEJIBIM ITOKA3aTeJIEM. UCIoNb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch YHCENl B CTAaHAAPTHOM BHUAE A

BBIPQXEHHUSI pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IMPOLIECCOB B
OKPY’KaIOIIEM MUDE.
®opmyIMpPOBaTh, 3aIMCHIBATHL B CUHMBOJIMYECKOil (opme n
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HWIIJTIOCTPUPOBATL IIPUMEPpaMu CBOICTBa CTEICHU C O CJIbIM

nokaszareneM  (IpU  HEOOXOIUMOCTH C  HCHOJIb30BAaHHEM
BU3YaJIbHOW OIOPBI).
IIpuMensiTh  cBOMiCTBAa CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPAKEHUM, COJEpKaIIMX CTEHNEHU C IEJIbIM MOKa3aTelieM C
UCIIOJIb30BAaHWEM  CIpPaBOYHON uHGoOpManuu. BBINOJIHATH
AeHCTBUSl C YHUCIAMHU, 3alHCAaHHBIMM B CTaHJAAPTHOM BHUJIE
(YMHOKEHHE, [ICJICHHUE, BO3BEICHHE B CTEIICHB).

Aareopanyeckne | KBanparHeii TpéxwieH. PasnojkeHne kBaapaTHOro TpéxuicHa | PacmosHaBaTh — KBaJpaTHBIM — TPEXUYJIEH,  YCTaHaBJIMBATb

BbIPasKeHUSI. Ha MHOXHTEIH. BO3MO>KHOCTb €T0 Pa3JIOKEHUS HA MHOXKHUTEIN.

KBaaparnsbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPéx4ieH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM IPU HEOOXOJUMOCTH C

(54) OIOPO¥ Ha AJITOPUTM IIpaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTUMBble 3HaYEHUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

BbIPaKCHUS. BXOJISIUX B ajire0Opandeckue BolpaskeHusl. OCHOBHOE CBOWCTBO | OIPEAEICHHS PALIMOHAIBHOTO BBIPAXKECHHUS.

Aareopandeckas | anreOpandeckoit 1poou. CokparieHue apooei. BbINOJHATL 4KCIOBBIE NTOACTAHOBKA U BBIYMCJIATH 3HAYCHHE

ApoOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE u JiefieHue | IpoOU, B TOM YHUCIIE C IOMOILBIO KalIbKYJISATOPA.

(154) anreOpanyeckux japoOeii. IlpeoOpazoBanue BbIpakeHUi, | @oOpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi Ipoou u

coJiepKalux anreopanyeckue Jpoou. NPUMEHSATHb €ro Ui peoOpa3oBaHus JpoOei.

BbInoHATL JelicTBUS ¢ aireOpanvyeckuMH JpoOsIMH  TIpH
HEOOXO/JMMOCTH C Hampapjsitomed nomoupio. [IpuMeHsaTh
npeoOpa3oBaHus BBIPAKEHUHN NJis1 pelieHus 3aja4d. Buipaxarh
nepeMeHHble u3 (opmyn (PU3NYECKUX, TEOMETPUUYECKHX,
ONMCHIBAIOIIUX OBITOBBIE CHUTyallMM) NIpU HEOOXOAUMOCTH C
HaIpPaBIIIOIEH TOMOIIBIO.

YpaBHeHust KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHUS.

U HepaBeHCTBA. ®dopmyia KOpHER KBapaTHOTO ypaBHEHUs. eopema Buema. |3anucbiBaTh (OpMYJy KOpHEH KBaJpaTHOIO YpaBHEHHS;

KBaapartHbie Pemennie ypaBHeHUH, cBOAAIIMXCS K KBaApaTHBIM. [IpocTeiiue | pemiaTs KBagpaTHble YPaBHeHUs] — IOJHBIE U HEMOJHBIE (C

YPaBHeHUA JIpOOHO-PALIMOHAIbHBIE YPABHEHHUS. UCIIOJIb30BaHUEM CIIPABOYHON MH(POPMALIUN).

(154) Pemenne TEKCTOBBIX 3aJad ¢ TOMOIIbIO KBajapaTHbIX |[IpoBoauTh mpocTeiiliue  Wccae0BAaHMA  KBaJpaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOSIINECS K KBAJPAaTHBIM, C TOMOUIBIO
npeoOpa3oBaHM U 3aMEHOM MMEPEMEHHON C OIOPOM Ha AITOPUTM
IIpaBuUJIa.

HabaoaaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHLIHEeHTaMU KBAJPAaTHOTO YPaBHEHUSI.

Ipumenamo meopemy Buema ol peutenus
3a0a4 (¢ ucnonv3zosanuem oopasya).

Pemats TekcTOBBIE 3aJaYM  aNreOpPanvdeckKuM CIIOCOOOM:
MEPEeXOIUTh OT CJIOBECHOH (HOPMYIHUPOBKM YCIOBHUS 3aJaud K
aireOpanveckod MoOJENu MYTEM COCTaBJICHHS ypaBHEHHS (Ipu
HEOOXOIUMOCTH C  HaIpaBJSIONIEd TOMOINIbIO);  pellaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHSI aIreOpshI.

YpaBHeHust JluHeliHOE ypaBHEHHE C JBYMS NEPEeMEHHBIMH, €ro Tpaduk,| Pacmo3zHaBaTh JHMHEHHbBIC ypaBHCHHS C IBYMS IEPEMEHHBIMHU.
U HePpaBeHCTBA. MIPUMEPBI PELIEHUS YPABHEHUH B LIEJIBIX YUCIIAX. Ctpouth rpaduKy JIMHCWHBIX YpaBHEHUH, B TOM YHCIE
Cucrembl Pemienne cucreM JBYX JIMHEHHBIX YPaBHEHUH C JABYMs |HMCHOJIb3Ys UHUGpPOBbIe pecypcbl (IIpyM HEOOXOJUMOCTH C
YPaBHEHUi NEpEMCHHBIMH. [IpUMephl PEIIeHUs CHCTEM HEIMHEHHBIX | ONOPON Ha aITrOPUTM Y4EOHBIX AEHCTBHM).
(13 v) YpaBHEHUH C ABYMsI IEPEMEHHBIMU. Paznmuares napaiienbHble U MEepeceKaroluuecss IpsiMble 0 UX
I'pagdhuueckas  unmepnpemayus  ypasuenus ¢  08yMs|ypaBHEHHSAM.
nepemMeHHbIMU U CUCTEM YPABHEHUL C 08YMsl NepeMeHHbLMU. Pemiate cuctemMbl [AByX JMHEHHBIX YpPaBHEHUU C JBYyMs
Pemenue TeKCTOBBIX 3a/1a4 C MOMOILBIO CUCTEM YPABHEHHIA. MEPEMEHHBIMU MOJICTAHOBKOMN U CIIOKEHUEM.
Pemate npocreiiiine CUCTEMBI, B KOTOPBIX OJIHO U3 YpaBHEHUI
HE SBJISIETCS JTMHEHHBIM IIPU HEOOXOMMOCTH € HampaBJsSIOLIei
MTOMOUIBIO.
Ilpueooums  2pagpuueckyro  unmepnpemauyur)  peuieHus
VPasHeHusl ¢ 08yMs NepeMeHHbIMU U CUCTEM YPAGHEHULL C O8YMs5
nepemeHHbIMU.
Pemiath TeKCTOBBIE 32/1a4H aITeOpanyecKuM CIIOCOOOM.
YpaBHeHus UucnoBbie HEPABEHCTBA U UX CBOWCTBA. DopMyIMPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,

¥ HepaBeHCTBA.

HepaseHnctBo ¢ oiHOM nepeMeHHON. JIMHETHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH NX HA KOOPAMHATHOM MPSMOM.
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HepaBencrBa OJIHOHN mepeMeHHOW M ux peweHue. CUCTEMBbl JTMHEUHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
H300pakeHre pelieHus TMHEHHOTO HEPABEHCTBA U X CHUCTEM | U300pakaTh pelIeHne HEPABEHCTBA HA YUCIOBON PSAMOIA.
Ha YUCJIOBOM MPSMOM. Pemiath cucTeMbl IMHEHHBIX HEPABEHCTB, 300pakaTh pelieHue

CHCTEMBI HEPABEHCTB Ha YHCIOBOM MPSIMOI MPH HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIMH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] U MHOMXKECTBO Hcnoab3oBaTh  QYHKUMOHATIBHYIO  TEPMUHOJOTHI0O M

OcHoOBHBIE 3HaueHu# QpyHknun. CriocoOsl 3a1anus QyHKITUH. CHMBOJIHMKY.

MOHATHS I'padux pynkiun. CpoiictBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 3aaHHBIX (opMyinamu (Tpu

(54) rpaduke. HEOOXOAMMOCTH  MCIIOJIb30BaTh  KalbKYJIATOP); COCTABJIATH
Ta0TUIbI 3HAYeHUI QYHKITUY.
CTponTh 0 TOYKaM rpadpuku ¢yHKIHA.
OnucepiBaTh CBOICTBAa (QYHKINU HA OCHOBE €€ rpaduuecKoro
IPEJICTaBICHUsT IpU  HEOOXOJUMOCTH C  HalpaBJdroILen
ITOMOIIBO.
Hcnonb3oBarh  QYHKIMOHAIBHYIO ~ TEPMUHOJIOTHI0O U
CHMBOJIHKY.
HccaenoBath mpuMepbl IpaduKoOB, OTPAKAIOUIMX peallbHbIe
npoueccel U siBneHus. IlpuBoauTH NpUMepBI IPOLECCOB U
SIBJICHUH C 33JJaHHBIMHM CBOMCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMBbI ISl TOCTPOCHHUS
rpadukoB QyHKIMI U U3yUYEeHUs] KX CBOWCTB

DyHKIUH. Yrenne u mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHA 3HAYCHUE OJTHOU U3

Yucnosbie rpadukoB QpyHKUINN, OTpasKaOLIUX PeAJIbHbIE POLIECCHI. paccMaTpUBAEMBIX BEIMUYUH 10 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCHIBAIOIINE NPSAMYIO 51 o0paTHy!O | B HECIOXKHBIX CIy4asx BbIpa:KaThb (OpMYJI0i 3aBHCHMOCTH

(9 v) PONOPLUOHANIbHBIE 3aBUCUMOCTH, UX rpa@uku. ['unepbona. | Mexay BeTHUNHAMMU.

I'paduk pysKEm Yy = X°.
Oynkmuu y = X2,y = X3,y = /x,y = "; epaguueckoe

peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep MW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarp Buabl wusydaembix ¢yHkiuil. I[lokaspiBaTh
CXeMATH4YEeCKH IIOJIOKEHWE Ha KOOPJIAWHATHOM IUIOCKOCTH

rpadukos QyHKIME Buma:y = X2, Y = X,
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y= \/)(_’ y = k)_(

Hcnonb3oBars GQyHKIHOHANBHO-TPadUYECKHE
NpeACTABJICHUS ISl PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHU.

I[IpumensTe MudpPoBLIe pecypchl s MOCTPOSHUS TpadUKOB
GbyHKINH.

IloBTOpPEHME
U 00001IeHuE
(6 )

[ToBTOpEHHE OCHOBHBIX MOHATUH M METOAOB KypcoB 7/ u 8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIUMCIICHUH,
npeoOpa3oBaHMI BEIPAKCHUH, pEIICHUST YPABHCHU.
OcyumecTBaASTh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiate 3agauM M3 peaJibHOM KHU3HHM, TNPHUMEHSATH
MaTeMaTUYeCKUe 3HaHUs [UIsS pelleHus 3aJad M3 JIPyrux
IIPEIMETOB.

Pemiath TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelIeHus 3aJauH.

9 kuacc (He menee 102 1)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cofepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS

4acoB)
Yucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeuuvie u|Pa3BUBaThH MNpeacTaBJIeHUsl O YHCIaX: OT MHOXECTBA
BbIYHUCJICHHS. beckoneuHvle decsimuyHvle opobu. Mnooicecmeo | HaTypabHBIX YUCEI 10 MHOYKECTBA JICHCTBUTEIHHBIX YHCEN.
JleficTBUTEILHBIE | OelicmeumenvhblX — yucen,  Oeticmeumenvhvlie yucia Kak|(O3HAKOMHUTbCH C BO3MO>XHOCTBIO MpeICTaBICHUS
YHCIa beckoneuHvle Oecamuynvle Opobu. BzaumHo 00HO3HAUHOe JEHCTBUTEIILHOTO YUCIIA KaK OECKOHEYHOH IECATUYIHOW IPOOH,

69




(9 v) coomeemcmaue Mexcoy MHOMCECMBOM OellCEUMeNbHbIX Yucel | IPUMEHATh  JICCATHYHBIC MPUONMKCHUS pallMOHAIBHBIX W
U MHOJICECMBOM MOYEK KOOPOUHAMHOU NPAMOIU. HUPPALMOHATIBHBIX YNCET.
Cpaenenue  OelicmeumenvHulX — uucen,  apu@memudeckue | 3anucvléams, cpasgrHueamao u ynopaoouueamao
oelicmeusl ¢ 0eucmeumenbHbIMu YUCIamu. Oelicmeumenvhvle YUca.
[TpubinxEHHOE 3HaUEHUE BEJTMYMHBI, TOYHOCTb IPUOIMDKEHUS. | BLINOJIHATB, couyeTas YCTHbIE M IHUCHbMECHHBIC TPUEMBI,
Oxpyrnenue wuucen. [lpukuaka © OLEHKAa pPeE3yJabTaToB|apudMeTnyecKkHe IeHCTBHA C pPANUOHAIBHBIMH YHCIAMU;
BBIYHCIICHUM. HAXOAMUTb 3HAUCHHUs CTENEHEW C LEIbIMM IMOKAa3aTelsIMU U
KOPHEW; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
HHonyyutrs mnpeacTraBjieHHe O 3HAYMMOCTH JEHCTBHUTEIIBHBIX
YHCEJI B PAKTUYECKOU IEATEIbHOCTH YEJIOBEKa.
AHAIU3UPOBATh M [1eJaTh BBIBOAbI (10CJIEe COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
MIPU PEILICHUH 3a/1a4.
OKpyrisiTe JEHCTBUTEIBHBIE YKCIA, BBINOJIHATH NMPUKHIAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHUHW YHUCIOBBIX
BBIPA)KCHU.
3HAKOMUTBCS C UCTOPUEH PA3BUTHUSI MATEMATHKH.
YpaBHenust JInneliHoe ypaBHeHue. Penienre ypaBHEHHM, CBOISAIIUXCS K OcBanBaTh, 3allOMMHATL W NPUMEHATH TIpaduyecKue
U HEPaBEHCTBA. JIMHEHHBIM. MeTObl IIPU PEIICHUH YpaBHEHUM, HEPABEHCTB M UX CHUCTEM
YpaBHenust KBanpatHoe ypaBHeHHe. Pemienne ypaBHEHWH, CBOASIIMXCS |(MPU HEOOXOJUMOCTH C OMOPOM Ha aIrOPUTM  yUeOHBIX
¢ OHOH K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepovr  pewenuss ypasnenuti mpemvei u uemeépmotul | Pacnmo3HaBath 1embie U IpOOHBIE yPaBHEHUSI.
(14 g) cmeneHell pa3nodHceHueM Ha MHONCUMETU. Pemiath JiMHeliHbIe W KBaJpaTHble YPABHEHUsI, YPaBHEHMUS,
Pemenne npoOHO-panioHaIbHBIX YpaBHEHUH. CBOASIIMECS K HHM, TMPOCTEeHIINE APOOHO-pAIlMOHATBLHBIC
Perenne TekCTOBBIX 3a7a4 anreOpandeckiuM METOIOM. YPaBHEHUS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
o0cyk1aTb HMX MW pemiaTb TEKCTOBbIE 3aJayd pa3HbIMU
crocobamu.
3HAKOMMTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKN
YpaBHenust JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OcBauBaTh M MPUMEHSITh IIPUEMBI PEIICHUS CUCTEMBI JIBYX

¥ HepaBeHCTBA.

Cucrema 1ByX JIMHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMH U

JIMHEUHBIX ypaBHeHI/IfI C IBYMs NIECPEMCHHBIMU U CUCTEMBI JIBYX
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Cucrembl eé peuieHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3 YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JTMHEHHBIM
YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyro€ — BTOPOU CTEICHH. (o BU3yaJIbHOM omope).
(14 ) I'paduueckas MHTEpIIpeTALUs CUCTEMBl YPAaBHEHUH C IBYMs Hcnonb3oBath (QyHKIMOHAIBHO-TpadUUYEeCKUe MpEACTaBICHUS
[IEPEMEHHBIMMU. JUIS. pellIeHUs1 M UCCJIeI0BAHNSA YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3a7a4 aJlreOpandeckiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 33124, peliaTh UX alreOpandyeckum
CHOCO0OM: MePeX0uTh OT CIOBECHOH (HOPMYTUPOBKU YCIOBHS
3aJjauM K aredpanvyeckor Mojeau MyTEM COCTABICHUS CUCTEMbI
YPAaBHEHUN; pelaTh COCTABICHHYIO CHCTEMY YpPaBHEHWIA,
HHTEePIPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MAaTEMaTUKU
YpaBHeHnus HucnoBsle HEPABEHCTBA U UX CBOWCTBA. Yuratrh, 3anuchbiBaTh, IOHUMATh, HWHTEPIPETHPOBATH
U HEPaBEHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHUE. |HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHON U UX | BBIMOHATH npeoOpa3oBaHUsl HEPABEHCTB, HCIOJIb30BATH IS
(16 1) pelenue. peoOpa3oBaHus CBOMCTBA UNCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBath JIMHEHbBIE U KBAJIpaTHbIE HEPABEHCTBA.
I'paduueckas  uHTEprpeTanMss HEpaBEeHCTB U cucreM |Pemiath  nuHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAIOUIUX KBAJIPaTHOE
HEPaBEHCTBO, U PELIaTh UX; 00CYKAATh IIOJYYCHHBIEC PEIICHUS.
M300paxkaTh pelieHne HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM TPSMOW, 3alMCbIBATH PEIICHUE C IOMOUIBIO
CHUMBOIJIOB.
Pematb kBajpaTHbIE HEpaBEHCTBA, UCIONb3Yys I'paduyecKkue
IIPEICTABIICHHUS.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PEILICHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBangpatuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHH 11apadobl. |CXeMaTHYeCKH, OOBSICHATh PACIOJIOXKCHUE HAa KOOPIUHATHOM

CreneHHble QYHKIIMU C HATYPAJILHBIMH IOKA3aTeIsIMU 2 U 3, UX
rpaduku 1 CBOMCTBA.
I'paduku pysxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/x_,y :k;

IockocTu rpadukoB GpyHkiwmid Buna:y = kx,y = kx + b,,y =

ax?, y = ax,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOO HUIMEHTOB;
X

OIMCHIBATh X CBOWMCTBA.
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Pacno3naBaTh KBajpaTHUHYO (QYHKIHIO 11O GopmyIie.
I[IpuBoauTHL NpPHUMEPbl KBAAPATUYHBIX 3aBHCUMOCTCH U3
peanbHOM KU3HHU, (PU3HKH, TEOMETPHH.

BeisiBasiTh 1 00001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
byakmmm y = ax? + bx + C (Ipu HEOOXOOUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTpouTh 1 H300pakKaTh CXeMATHYECKH IPaPUKH KBaJIPATUIHBIX
dynkmmii, 3ananHpIX popMynamu Bugay = ax’, y = ax? + q, Y
= ax + p)? y = ax? + bx + ¢ (upu HeoOXoAUMOCTH C
BU3YAJILHOU OITOPOiA).

AHAJTU3NPOBATH U MPUMEHSITh CBOHCTBA N3YUCHHBIX ()YHKIIHIA
JUIS WX TOCTPOCHUS, B TOM 4YHCIE C IMOMOIIBIO MHU(POBBIX
pecypcoB.

YuciaoBble
MOCJIE0BATEIBHOC
TH

(15 v)

[ToHsiTHE UM CIIOBOM NOCIIENOBATEIHHOCTH.

3amaHue MOCIeN0BAaTeIbHOCTH PEKYPPEeHTHOU (opMyloil u
dbopmyI0ii N-TO YiIeHa.

Apudmerndeckasi u reoMeTprueckas nporpeccun. @opmyssl N-
ro wieHa apu(pMeTHYecKol M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX N YJIECHOB.

H3o0bpadicenue unenos apugmemuueckol u 2eoMempuyecKo
npozpecculi moyKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.

Cnoorcuvie npoyenmai.

OcBauBaTh M NPUMEHSATH WHJIEKCHbIE 0003HAYEHUS, CTPOUTH
peueBble BbICKA3bIBAHUSI C UCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C TIOHSITHEM MOCJIEA0BATEIILHOCTH.

AHaam3upoBaTh GpopMyIry N-ro ujeHa nocaea0BaTeIbHOCTH UK

PEKYPPEHTHYIO bopmyny " BBIYHCJIATH YJIEHBI
MOCNE0BATENbHOCTEN,  3aJaHHBIX  ATUMH  (hopMmyrnamH.
YcranasiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIIbHOCTH, €CJIM BBIIHMCAHbl NEPBBIE HECKOJIBKO €€
YJICHOB.

PacnozHaBatp  apupMETHUECKYI0 U TE€OMETPUYECKYIO
IIPOTPECCUU NIPH Pa3HBIX CIOCO0AX 3aaHMsL.

Pematrs 3amaun ¢ wucnonb3oBaHueM (opMyn N-ro wieHa
apu(pMEeTHYeCKOH U TE€OMETPHUUECKOW MPOrpeccHil, CyMMBI
NEPBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO HH(POPMAIHIO.
H3zobparcamy  unenvl  nociredoeamenvHoCmu  MOUKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBarhs NpuMepbl NPOLECCOB U ABJIECHUN U3 pealbHOU
KHU3HH, WUIIOCTPUPYIOLIME HU3MEHEHHEe B apupMeTHUecKon
IIPOTrPECCUH, B TEOMETPUUECKOI MPOrPECCUH; U300pajicams
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coomeemcmayiowue 3a8UCUMOCMU cpaguiecku.

Pemiate mpocreiimme 3ajayd, CBS3aHHBIE C YHCIOBBIMH
MOCJICZIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 pPeaJbHON
KU3HK € HCIONB30BaHMEM  HU(POBBIX  TEXHOJIOTHH
(97EKTPOHHBIX TaONIUI, TPahUIECKOT0 KAIBKYIATOPA H T.IL.).
Pewams 3a0auu Ha crodicHvle NPoyeHmsl, 8 MOM Hucie 3a0ayu
U3 peanvHoOU NPAKMUKY (C UCNONb308AHUEM KATbKYIAAMOPA).
3HAKOMUTBCS C UCTOPHUEH Pa3BUTHS MATEMATHUKH.

IToBTOpEHUE,
00001IEHME,

CucTeMaTu3anusa

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMU YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHOLIEHHUSI, IPOIOPLIUH; OKPYIJIEHUE, IPUOINKEHHE, OLIEHKA;
pelleHre TEKCTOBBIX 3a/1a4 apU(PMETHUECKUM CIIOCOO0M).

Auaredpanvyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
areOpanyecKux BbIpaKEHUH, JONYCTUMbIE 3HAYCHHUS).
@®yHKuMU (IIOCTPOEHHE, CBOWCTBA M3YUEHHBIX (PYHKIIMIA;
rpaduyeckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBarb NOHATHAMM. MHOXECTBO, IIOJAMHOXKECTBO,
oTepanuy HaJl MHOXXECTBAMH; MCIOJIB30BaTh rpaduyeckoe
IIPEJICTaBICHUE MHOXKECTB JJIs1 OIIMCaHMS PEATIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHHOJIOTHIO M OCHOBHBIE /I CTBHS,
CBSI3aHHbIE C YUCJIAMM. HATYPAIBHOE YUCIIO, IPOCTOE U
COCTAaBHOE YHCJIA, JEIMMOCTb HATypaJIbHBIX UUCEIl, IPU3HAKU
JETMMOCTH, 1I€JI0€ YHCII0, MOAYNb YHCIa, OOBIKHOBEHHAs U
JecaTU4Has ApoOH, CTAaHJAPTHBINA BUJ YMCIIa, apupMETHIECKUN
KBaJPaTHBIN KOPEHb.
BbInoHATE 1eiicTBUS, CPABHUBATHL U YIIOPAA0YUBATH YHCIIA,
MIPEACTABISATh YWCIA HA KOOPAWMHATHOM IpPSMOM, OKpPYIJIATH
YUCJIA; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHH.
Pemath TexkcroBblie 3a1a4M apuGMETHIECKUM CIIOCOOOM.
PemaTe npakTu4yeckue 3aa4u, CoAepKallue MPOLEHTHI, J0JIU,
YacTH, BbIPAXKAKOLIUE 3aBUCUMOCTU: CKOPOCTb — BpEMS —
paccrosiHue, I1eHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboTbl — BpeMsi — MPOU3BOJUTEIBHOCTD TPYAA.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKE MATEMATHKH, HAXOAMThb pEIICHHE, INPUMEHS
MaTeMaTU4YeCKU anmnapar, HHTePIpeTupoBaTh Pe3yJbTar
OnepupoBarb NOHATHSIMHU. CTENEHb C IIEJIBIM IOKa3aTelEM,
apudmeTnyeckuil KBaJpaTHBIH KOpEHb, MHOTOUIEH,

73




anredpandeckas ApoOb, TOXKIECTBO.

BbINOHATL OCHOBHBIC [JCHCTBHUSA. BBIIOIHATH PAcdETHl 110
dbopmynaMm, mpeoOpa3oBLIBATH IENbIE, JPOOHO-pAIlMOHATILHBIC
BBIDQKEHUS M BBIPAKEHHS C KOPHSMH, pPEAIM30BBIBATH
pa3joKEeHUEe MHOrouYjeHa Ha MHOXUTEIHM, B TOM YHCIE C
UCTOJIb30BaHUEM (OpPMYN pPa3HOCTH KBAJIpaToOB M KBajpara
CyMMBI U Pa3HOCTH (C OMOpPOM Ha CIPaBOYHYIO MH(OPMALIUIO);
HAXOJUTh JIOMYCTUMBIE 3HAYEHUs MEPEMEHHBIX IJs JPOOHO-
palMOHAIBHBIX BBIPAYKEHHH, KOPHEH.

MopaeaupoBaTh ¢ MOMOIIBIO (OPMYIT pealbHbIE MPOLECCH H
SIBTICHHUSL.

OnepupoBath noHATUAMM: GYHKIMS, rpaduk QyHKUINUU, HYIH
GyHKIIUM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS
(GyHKIHIH.

AHaJIM3MPOBATH, CPABHUBATD, 00CY K/IaTh CBOICTBA (PyHKIIHIA,
CTPOUTH UX TpapUKH.

OnepupoBaTh NOHATHSIMHU. TIpsIMas MPOMOPIHOHAILHOCTS,
oOpaTHasi ~ NPONOPUUOHAIBHOCTh,  JIMHEWHas  QyHKUMS,
KBaJpaTH4Has GyHKLUs, napaboia, runepooa.

Hcnonb3oBaTh rpadpMKu 11 ONpeieIeHNs CBOMCTB, MPOIIECCOB
U 3aBUCHUMOCTEH, Al pelleHus 3a4ad U3 JPYyrux Y4eOHbIX
MPEIMETOB M pealbHOW >XU3HU; MOJAEJMPOBATH C IOMOIIBIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Beipaxkats (popMy1amMu 3aBUCUMOCTH MEXKy BEIMYNHAMU.

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

7 kiaacc (He MeHee 68 u)

Ha3Baunmue
pasaesia (Tembl)

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (4ucjio

4ac0B)
Ipocreiimmue [Ipocreiimue reomeTpuyecKkue 0OBEKThI: TOUKH, MIPSMbIE, Iy4d | POPMYJIHPOBATH OCHOBHBIC TTOHSITHS U ONPEICTICHUS.
reoMeTpuyYecKne |¥ YIibl, MHOTOYTOJIBHUK, JIOMAHAS. Pacno3dHaBaTh  HM3y4YeHHBIE  TE€OMETpUYECKUE  (QUTYpHI,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeneNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
H UX CBOMCTBA. PaboTa c mpocTelmmmMu 4epTexamu. YepTEXK 1O YCIOBHIO 3aJlayd (C MCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHne JIMHEWHBIX W YIJIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPHI: HABOJSIIME BOIMPOCH W/WIM aTOPUTMA Y4EOHBIX
reOMEeTPHYECKUX |OTPE3KOB U YIJIOB. JIeUCTBHI).
BeJIHMYNH [lepumerp wu  miowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiiiye NOCTPOSHUS ¢ TOMOIIBIO ITUPKYIIS U
(14 4) IIPSAIMOYTOJIBHUKOB. JIMHEHKH.
N3MepsATH IMHEHHBIC U YTJIOBBIC BETMUYNHBI TCOMETPUUYSCKUX U
MPaKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
MPOBOUTH TPYOYIO OIICHKY UX Pa3MEPOB.
Pemiath 3a1aun Ha BBIYMCIICHHE JUTMH OTPE3KOB W BEIUYHH
YTJIOB.
Pemiath 3a/1a4n Ha B3aMMHOE PACIIONIOKEHUE TEOMETPUUCCKUX
¢uryp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKA3aTeIbHBIC PACCYKICHHS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHA reOMeTPHUH.
TpeyroabHuKH [TonsiTve O paBHBIX TPEYrOJbHHKAaX ©  TepBUYHBIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJLHUKOB HAa TOTOBBIX
(22 v) MPEJICTaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IIPU3HAKa PaBEHCTBA TPEYTOJILHUKOB.
[TpusHakn paBeHCTBA  NPSAMOYTOJBHBIX  TPEYTrOJIBHHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYroJdbHUKU. [Ipr3Haku
U CBOICTBA paBHOOEAPEHHOIO TPEYTrOJIbHUKA.

[TpoTuB GONbBIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI
YT OJL

BHU3YyaJIbHOU OIOPOH.

BbiBoauTh  crneactBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opMyIMpOBATH OIIpeIeNIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, HPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHUKA; CEPEAMHHOIO MEpPHEHANKYIsIpa
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[Ipocreliline HeEpaBeHCTBA B T'€OMETPHMU.
mpeyeonvhuka. Hepasencmeo nomanotl.

[IpssMOYTOJIBHBIH TPEYTrOJBHHUK C yriioM B 30°.
[lepBble MOHATHS O AOKA3aTEIBCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHUKA TNPH HEOOXOIMMOCTH C
OIIOPOI HA AITOPUTM ITPABHIIA.

@®opmyaHpoBaTh CBOWCTBA M NPU3HAKU PABHOOEIPEHHOIO
TPEyroJIbHUKA.

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

IIpumensTs IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3a/Jayax (C MCIOJIb30BAaHUEM CMBICIOBOM
OTOpBI: HABOJSIIME BOMPOCH H/MIM QITOPHUTMA Y4eOHBIX
JIEHCTBHI).

Hcnonb3oBath 1UPpPOBBIE pPECYpPCHI
CBOICTB U3y4YaeMbIX QUIYP.
3HAKOMUTBCS C HCTOPUEH PA3BUTHUS TEOMETPHH.

JId  HCCICI0BaAaHUA

IMapanieabHbIe
npsimMble, CcyMMa
yIJIOB

[TapamnensHble npsiMble, uX cBoWcTBa. Hakpect nexamue,
COOTBETCTBEHHBIE M OJJHOCTOPOHHME YIJIbl (0Opa3oBaHHBIE IPU
NEPECEUCHUH MTapaJIIEIIbHBIX MIPSIMBIX CEKYIEH).

@®opMyJIMpOBaTh MNOHATHE  TapalieIbHBIX
HAXOUTh IPAKTHYECKHUE TPUMEPBHI.
H3yuath cBoOliCcTBa yrioB, OOpa30OBaHHBIX HMpPHU TEPECECUCHHUU

IPsAMBIX,

TPeyroJabHHKa [lpuzHak  mapauleNbHOCTH  NPSIMBIX — 4epe3  PaBEHCTBO |MApaJICIbHBIX MPAMBIX CEKyLIeH
(14 4) PACCTOSIHUN OT TOYEK OJHOM MPSMOM 10 BTOPOU IPAMOM. IIposoauTs nao0ka3zarenbcTBa. POpPMYJIHMpPOBATHL TeopemMy
CyMMa yTiioB TpEYroinbHUKA U MHOTOYTOJIbHUKA. NapajyIeIbHOCTH  JIByX MPSAMBIX C  TIOMOILIBIO  YIJIOB,
Bremnue yrisl TpeyrojibHHUKa 00pa30BaHHBIX NpPHU TMEPECEUEHUU OTUX MPAMBIX TpeThei
IPSAMOM.
Bpr4ucasaTs cyMMy YIVIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
Haxozme YHUCJIOBBIE U 6YKB€HHI)IG 3HA4YCHUA YIJIOB B
reOMETPUUYECKUX 3ajadaX C UCIIOIB30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCS C HCTOPUEH PA3BUTHS TEOMETPHH.
OKpysKHOCTB OKpy’KHOCTB, XOPJIbI M IMAMETPHI, UX cBOMCTBA. KacarenbHas k| @opMy/IMpPOBaTh  ONpEAEJICHHsI.  OKPYKHOCTH,  XOpPJBI,
H KpYT. OKpyXHOCTH. OKpY)XHOCTb, BIMCaHHass B yrou. [lowsamue o|nuamerpa M KacaTeIbHOW K OKpyxHoctu. M3yware wux
T'eomerpuueckne |I'MT, npumenenue 6 3aoauax. buccexmpuca u cepeOurHblll|CBOHCTBA, IPU3HAKH, CTPOHTH YEPTEKH.
NOCTPOEHHSA nepneHouxyIap Kaxk 2eomempudeckue Mecma mouex. HccaenoBarp, B TOM 4HCIIE HCNOB3YS HHU(POBLIE peCypChl:
(14 u) OKpy’KHOCTb, ONHCAHHAsI OKOJIO TPEYrojlbHUKA. BrycaHHas B |OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LEHTP OKPYKHOCTH,
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TPEYTrOJIbHUK OKPYKHOCTb.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo I'MT ona doxazamenvcmea meopem 0
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CepeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBartb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPY>KHOCTEH  TpEyrojbHUKAa, HaXOAMTh IEHTPbl 3THUX
OKPYKHOCTEH C OIIOPOX Ha aIrOPUTM IIPABUIIA.

Pemath OCHOBHbBIE 3aJa4M HA NOCTPOEHME: yIJia, PaBHOIO
JTAHHOMY; CEpEAMHHOI0 MEpPHEHAMKYISpa AAaHHOIO OTpPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JAaHHYI  TOYKY U
MEPIEeHIUKYIAPHON TaHHOW MPsIMON; OMCCEKTPUCHI JAHHOTO
yrjia; TPEYrojbHUKOB [0 pA3JIUYHBIM 3JEMEHTaM IpU
HEO0OXOMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS [EOMETPUH.

IHoBTOpEHME,
00001IEeHnE
3HAHMI

(49)

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

Pemathb 3aJJa4M Ha IOBTOPCHHUC, HIIIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3IMYHBIMHA YaCTAMHA KypcCa.

8 kiacc (He MeHee 68 u)

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

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

YeTpIpEXyroJibHUK
u

Hapannenor paMM, €TO0 INPU3HAKU U cBoiicTBa. YacTHbIE crydan
ux

napajuieJiorpaMMoB  (MIPSIMOYTOJIBHUK, poMO, KBajpar),

N300pakaTh M HAXOAUTH Ha YEPTEKAX YETHIPEXYTOJIbHUKU
Pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku 1 cBoiictBa. Tpanenus. PaBHOOOKast U IpsAMOYTOJIbHAS
Tpaneuuu.
Yoeoenue meouanwi. Llenmpanvnas cummempust

®opmMyIMpOBaTH onpe/eJIeHus: napajuiesiorpaMmma,
NpSMOYTOJIbHUKA, poMmOa, KBajpaTa, Tpaneluu, paBHOOOKOM
Tparnenuu, NpMOYTroJIbHOM TpaneluH.

Hcnonb3oBaTh MNpH pelieHMH MNPOCTEHIINX  3aga4
IIPU3HAKW U CBOMCTBA: NapajuleIorpaMma, MpsiMOYTOJIbHUKA,
pomba, KBajpaTa, TpameluH, pPaBHOOOKOW TpameruH,
IPSMOYTOJIBHOM Tparnenuu.

IIpuMeHsATL MeTOd YIBOCHHUS MeEAMaHbl TPEYIrOJIbHUKA C
OIIOPOI HA AIITOPUTM ITPABHIIA.
Hcnonb3oBath 1H(ppOBBIE peCypeh
CBOWCTB M3y4aeMbIX QUTYp.
3HaKOMUTbBCA C UCTOPHEN Pa3BUTHA IreOMeTPHM.

JJI1 UCCIICAOBaHMUA

Teopema PaJieca
U TeopeMa o
NPONOPLUOHAIIBH
bIX OTpe3KaXx,
Mmoa00HbIe
TPeYroJbHUKH
(15 v)

Teopema Paneca u meopema o nponOPYUOHAILHBIX OMPEIKAX.
Cpenusis nuHus TpeyrojibHUKA. Tpanenus, e€ cpeaHsis TUHUSL.
Ilponopyuonanvruvie  ompesku, NOCMpoOeHUe  4emeeépmozo
NPONOPYUOHATLHO20 OMpe3Ka.

Ceoticmea yenmpa macc 8 mpey2oibHuKe.
IlooobHble  mpeyzonvHuKU. Tpu  npusnaka
mpey201bHuxkos. IlpakTuueckoe npuMeHEeHue.

nooodbus

IIpoBoaMTH MOCTPOEHHS C OMOLIBIO HUPKYJIA U JINHEUKH C
ucronb3oBaHue  TeopeMmbl  dajmeca U TEOpEMBI O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
IIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HarJsJHOCTb.

Haxoauth no/100HbIE TPEYTOJBHUKH HAa TOTOBBIX YepTeXkax ¢
yKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HE00XOIMMOCTH C BU3YaJIbHOM OMOPOii.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJIBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI YEPTEXEH M HaXO0XKICHUS
NOJOOHBIX  TPEYrOJBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaITpaBJISAOIIEH TOMOIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C MCIIOJb30BAaHUEM IPU3HAKOB
MoA00MsT HECIOKHBIX T€OMETPUUYECKHUX 3aJlad C OMOpoil Ha
aJITOPUTM y4eOHBIX JIeHCTBUH.

IIpumeHsiTh  TOJIydeHHblE  3HAHMS  [PU  PEIICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4 IPU HEOOXOIMMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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IInomane.
Haxoxxnenue
IJIomaaen
TPeyroJibHUKOB

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

[TonsiTrie 06 00IIEH TEeOpUU TUTOIIAIH.

@opmynbel AN TUIOMIATU TPEYrOJbHUKA, IMapajuiesorpaMmma.
Omuowenue niowadel mpeyeoibHUKO8 C 0OWUM OCHOBAHUEM
unu odowetl 8bLCOMOIl.

Buviuucnenue nnowadeti crnoocuvix gueyp uepes pazbuenue Ha
yacmu u docmpoetue.

[Tnomanu ¢puryp Ha KiIeT4aTon Oymare.

[Tnomaau nogo6HbIX Guryp. Beraucnenue miomaaei. 3anaun ¢
NPaKTUYECKUM COJIepXKaHueM. Peuwenue 3a0au ¢ nomowwbro
Memooa 8CnoMo2ameibHoU Niouaou.

OsJaaneBaTh NEePBUYHBIMHM TPEACTABIEHUAMH 00 oOIeit

Teopuu IIomwaa (Mepel), ¢GOpMYJIHPOBATH CBOWCTBA
IUIOINA/M, BBIACHATh UX HAIJIAAHBINA CMBICI.

[Tpumensats  ¢opMmynbl  IUIOMIAAM  HapajlIesIorpaMMa,
TPEYrojbHUKA, Tpamelud C OINOpPOH Ha CIPABOYHYIO
nHpopManuro.

IIpumensTs (bopMmyIbI IUIOIIAH BBIITYKJIOTO

YETBIPEXYTOJbHUKA YEPEe3 AUAarOHaIu U YroJl MEKIy HUMU C
OIIOPOi1 Ha CIIPaBOYHYIO UH(POPMALIUIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YACTHU U JOCTPOCHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUSA BCIIOMOTaTEIbHON
IUIOLIAIN I PELLIEHUS TEOMETPUYECKUX 3a/1ad.

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

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemate 3a1a4u Ha IUIOIA(b C IPAKTUYECKUM COACPKAHUEM
IIOCJIE COBMECTHOT'O aHAIN3A.

Teopema
IIudgaropa u
HaYyaja
TPUTOHOMETPUH
(10 v)

Teopema Ilucdaropa, e€ noka3zaTenbCTBO M NPHUMEHEHHE.
O6parnas Teopema [udaropa.

OmnpeneneHue TPUTOHOMETPUYECKUX (DYHKIMI ocTporo yria,
TPUTOHOMETPHYECKHE  COOTHOWICHHWSI B  MPSIMOYTOJIHHOM
TpeyrojabHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
CooTHOIIEHNST ~ MEXAYy CTOPOHAMH B  TIPSMOYTOJBHBIX
TpeyrojpHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy Iludaropa, mcmoab3zoBaTh e B
[IPAKTUYECKUX BBIYUCICHUSAX.

Brnanets NOHATUSMH TPUTOHOMETPUUYECKUX (PYHKIIUNA OCTPOTO
yIJia, NPOBEePATh UX KOPPEKTHOCT.

BbiBOOIMTL  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJBHUKE C ONOPOM Ha CIPaBOYHYIO
MH(pOpPMAaLIHIO.

HccnenoBarh  COOTHOUIEHHS  MEXIy  CTOPOHAaMU B

MPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAONIIEH TOMOMIBIO.

Ucnonb3oBars  Qopmynsl  NpuBefeHHs U
TPUTOHOMETPHYECKOE TOXKAECTBO JIJIs1 HAX0KICHUS
COOTHOIIEHUH MeXJy TPUTOHOMETPUYECKUMHU (QYHKIMIMHU
pPa3NMYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHIO.

IIpumeHSITH MOJTYYCHHbIC 3HAHUS U YMEHHs MPU PELICHUU
MPAKTUYECKUX 3a1ad (Mpu HEOoOXOJUMOCTHU C OMNOpOW Ha
JITOPUTM IIpaBUIIA).

3HAKOMUTBLCS C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BnvicaHHbBIC M LEHTPAIbHBIE YIVIBI, YTOJ MEXKIY KacaTeJbHOU U | POPMYJIHMPOBATHL OCHOBHBIC OIPEICIICHUS, CBA3aHHBIE C

OKPY’KHOCTH. XOpZOH. yIJ1aMu B Kpyre (BIUCAHHBIM yroj, HEHTPaJIbHBINA YTou).

Bnucannble VYTiel MeXAY XOpJaMH U CEKYIIIHMMH. HaxoauTth BIMCaHHBIE YIUIbI, ONUPAIOIIKECS HA ONHY AYTY,

U ONMCAHHBIE BrnucanHble U onucaHHbIE YETHIPEXYIOJBHUKY, UX MPU3HAKU U | BBIYMCJIATH YIJIbl C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,

YeTBIPeXYroJbHUK |CBoWcTBAa. IIpuMeHeHHMe 3THX CBOMCTB INpU  PELICHUM |TEOPEMBl O BIMCAHHOM YETBIPEXYTOJIIBHUKE, TEOPEMBI O

U. F€OMETPUYECKUX 3a/1a4. LEHTPaJbHOM YIJIe MpU HEOOXOAMMOCTH C BH3YyaJbHOU

Kacareabnbie B3aumHoe pacnosokeHne ABYX OKpyxkHocred. Kacanue | onopoi.

K OKPY’KHOCTH. OKPYXHOCTEH. HccaenoBath, B TOM 4KCie C TOMOLIbIO HU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIEC U ONMCAHHBIE YETHIPEXYTOJIBHUKHY, BHIBOAUTD UX

OKpPY:KHOCTeH CBOICTBA U IPU3HAKY I10CJIE COBMECTHOIO aHAJIN3A.

(13 9) Hcnoab3oBaTh 5TH CBOWCTBA M INPU3HAKKA IIPU PELICHUHU
3azad.

IToBTOpEHME, [ToBTOpEHHE OCHOBHBIX IMOHATHH M METOJOB KypcoB 7/ u 8 |Pemarh 3amaum Ha MOBTOPCHHUE, WILTFOCTPUPYIOIIUE CBS3H

0000menue KJIaccOB, 0000IIeHNE 3HAaHUH. MEXYy Pa3IU4YHBIMU YaCTAMHU Kypca.

3HAHUH

(4 )

9 ky1acc (He MeHee 68 u)

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

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH
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Tpuronomerpusi. | OnpeneneHne TpUroHomMeTpudeckux ¢GyHKIui yrios ot 0° 10| @opmy/jaupoBaTh  onpenejeHUsl  TPUTOHOMETPUYECKUX
Teopembl 180°. Kocunyc u cuHYC mpsiMOro M Tymoro yria. Teopema|(QyHKIUI TymbIX M NPSMBIX YIJIOB C BHU3YaJbHOH OMOpPOM.
KOCHHYCOB M kocuHycoB. (OOo0OmEHHas) TeopemMa cuHYCOB (¢ paamycoM | PopMylInpoBaTh T€OpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMUCAaHHOM OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH U BEJIMYHH | PAJUYCOM ONUCAHHON OKPYXHOCTH).
Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOHl Ha AITOPUTM Y4EOHBIX
TPEyroJLHUKOB dopmyIia mIOM@AAN TPEYrOJIbHUKA Yepe3 JBE CTOPOHBI U YroJ | JEUCTBUI.
(16 ) Mexay HuMu. @opmyra mIomaay 4YeThIpEXyroJbHUKa uepe3 ero | Pemate  mpakTuyeckue  3aJauyM, CcBoAsilIMec K
JMarOHAIH U yrOJ MEXLy HUMH. HAXO0KAEHUIO Pa3JIHYHbIX 3JIEMEHTOB TPeYroJIbHUKA.
[TpakTHueckoe npuMeHEeHNE TOKa3aHHBIX TEOPEM.
IIpeodpazoBanme |[lonamue o npeobpazosanuu noooous. OcBanBaThb MOHATHE npeoOpa3oBaHus nonoous.
noaoousi. CoomeemcmaenHvle 21emenmsbl HOOOOHBIX puzyp. HccnenoBath OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
MeTtpuueckue Teopema o npoussedenuu ompe3kos xopo, meopema o |npeodpazoBanuu nogodus. Haxommrs npumepsl nonodus B
COOTHOIIEHHUSI B NPoOU3BeOeHU OMpPe3Ko8 CeKywux, meopema o0 Keéaopame|OKpYyKarollel NeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvrot. IIpumenenue 6 pewenuu ceomempuyeckux 3aday. | Boigooums mempuueckue coommnowienus mexncoy ompeskamu
(10 ) XOpO, CeKYUWUX U KACamenbHuIX ¢ UCHOIb308AHUEM BNUCAHHBIX
Y208 U N0OOOHBIX MPEY20NbHUKOS.
Pewams ceomempuueckue 3adauu u 3a0ayu U3 peaibHOLl
HCUZHU C UCNOTIL30B8AHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopsbI OmnpeneneHne BEKTOPOB, CIOKEHUE M PA3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHI Kak HANpaBICHHBIE OTPE3KH,
(12 v) YMHO)XEHUE BEKTOPA Ha YUCIIO. uccae10BaTh TeOMETPHUYECKUI (mepemernieHue) "

®u3N4eCcKuil 1 FT€OMETPUYECKUI CMBICIT BEKTOPOB.
Pa3noxenue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkansipHOE NPOU3BEJCHHE BEKTOPOB, €r0 MPUMEHEHUE IJis
HaXOJICHUs [UIMH U YIJIOB.

Pemenue 3a1a4 ¢ MOMOLIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pEeLICHUs 3a7a4 KUHEMAaTUKUA U
MEXaHUKH.

busznueckuil  (cuia) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh ompeaeNeHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOXEHUS BEKTOpa Ha 4UCIIO, HCCIe0BATh
reOMeTpUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpaLnid.
Pemiare reomerpuyeckue 3aJadyd  C  MCIOJIB30BAaHUEM
BEKTOPOB.

PackiaasiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKalsipHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJMTh €TI0 OCHOBHBIE CBOMCTBA.

BbryuciasaTs CyMMy, pasHOCTb U CKaJSIPHOE IPOU3BEICHUE

BEKTOPOB C OIIOPOM Ha
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BEKTOPOB B KOOpJIMHATAX.
IIpuMeHATH CKAJIpHOE MPOU3BEICHUE JISI HAXOXKICHUS
JUTUH U YTJIOB.

JexapToBbl JlexapToBbI KOOPAMHATHI TOYEK HA INIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT,
KOOpPAWMHATBI  Ha| Vpasuenue npamou. YTI0OBOH KO3()(UIUEHT, TAHI€HC YyIja |AEeKapTOBBIX KOOPAMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IIapaJuIeIbHbIC U EPIECHIUKYIIIPHBIC IPSIMBbIE. HccaenoBath ypaBHEHUE IPSAMOU U OKPYKHOCTH € OIIOPOM Ha
(9 9) YpaBHeHHE OKpYKHOCTH. HaxoIeHue KOOpJAMHAT TOYEK | BOIPOCHBIM ILJIaH.
[IEPECEUECHUS OKPYKHOCTH U IIPSMOM. Haxonuts LIeHTp U paguyc OKpYKHOCTH 110 €€ YPaBHEHHUIO.
Meroa KOOpAMHAT NPU PELIEHUH T'€OMETPUYECKUX 3a1a4. Pemiate 3a1a4M Ha HAXOXKJACHUE TOYEK IIEPECEUCHHUS TPSMBIX
Hcnonbs3oBanne MeToAa KOOPAUHAT B IPAKTUYECKUX 3a7a4ax Y OKPYXKHOCTEH C IIOMOLIBIO METOAa KOOPAUHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduimenta mpsmoun
IIpY PELICHUM 3a4ad, i ONPENCIICHUS PaclONIOXKEHUS
IIPSAMOM.
IIpuMeHATH KOOPAMHATHI NPU PEIICHUN I€OMETPUYECKUX U
IIPAaKTHUYECKUX 3a7a4, Ui IIOCTPOCHUsS MaTeMaTH4ECKUX
MoJieIel pealibHbIX 3aa4 («MEeTOJl KOOPAUHATY).
Ilonb30BaTbCst Uil INOCTPOECHHMST W MCCIECNOBAaHUU
1M (POBBIMU pecypcami.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS TEOMETPUN
IIpaBuiabHbIE IIpaBunpHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE HX JJIEMEHTOB.| DopmMy/JMpoBaTh ornpezeneHne IIPaBUJIBHBIX
MHOIOYroJbHUKH. |Yucino m u JuyiMHA OKPYKHOCTH. JIMHA AYrM OKPYKHOCTHU. | MHOTOYT'OJIBHUKOB, HAXOAUTh UX DJIEMEHTHI.
Jumna Panuannas mepa yria. ITo1b30BaTHCHA MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY/KHOCTH U
IVIOIIAAb Kpyra.
Boruuciienue
IJIomaaen

(84)

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

MOMOIIIbI0 MPABUJIbHBIX MHOTOYTOJBHUKOB, ONpPeesiTh
YHCIIO 7T, JUIMHY IyTU U paJlaHHYI0 MEpy yIJa o oopasiy.
IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha00OpOT MO BU3YyaJIbHOM Omope.

OmnpeneasaTs MI01AL KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) s
JUTMH AYT, IUIONIAJ€d CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIH TIJIaH.

Boeruucaars 1iomaan  Guryp, BKIOYAOMIMX JJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIpaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1uromany B 3a1a4ax peagbHON )KU3HU.

Tousmue o osudicenuu ni10CKOCmu.

JABuxenns Pa3oupars  npumepsl,  WUIIOCTPUPYIOLIME  MOHATHUSA
IUIOCKOCTH Ilapannenvhoii neperoc, nosopom u cummempusi. Ocu u yenmpul | ABUKECHHSL, IEHTPOB U 0CEH CUMMETPUHU.
(6 u) cumMMempuu. ®opMyJIMPOBaTh ONPEICICHNS NapajuIeJbHOIO IEPEHOCA,
IIpocmetiwue npumenenus 6 peweHuu 3a0au. IIOBOPOTa W OCEBOM CHMMETPUM C BH3YyaJbHOW OIOPOM.
HaxoauTh HENoIBUKHbBIE TOYKHU IO 00pa3ILy.
HaxoauThb 1IEHTPHI 1 OCH CUMMETPHUI MTPOCTEHIINX (HUTYD TIO
oOpasiy.
Ilpumenamey napannenvuvlii. NEPeHOC U CUMMEMPUIO Npu
PpeueHuU 2eoMempuyecKux 3a0ay (pazoupams npumepul).
Hcnonwvzoseamp 01151 nocmpoenus u ucciedo8anull yu@pposvie
pecypcbi.
IToBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOYKa, IpsMasi, yroi,
00001eHME, KJIacCOB, 0000IICHHE U CHCTeMaTH3aIs 3HaHUH. MHOTOYTOJIbHUK, PaBHOOCAPEHHBI ¥  PaBHOCTOPOHHUMN
cucremaTusauus | llpocreiimme reomerpuueckue GUTYpPBI W WX CBOWCTBA. | TPEYrOJIBHHUKH, MPSIMOYTOJBHBI TPEYrONbHUK, MeEAHnaHa,
SHAHMITZ W3mepeHne reoMeTpuuecKiux BEIUYHH. OucceKkTpuca M BBICOTa TPEYroJIbHUKA, Iapajjieiorpamw,
(7 ) TpeyronbHUKH. poMO, IPSMOYTOJIBHUK, KBaJpat, Tparneuus; OKpyKHOCTb,

[TapannensHble ¥ NEPIEHANKYIISPHbIE IPSIMBIE.
OxkpyXHOCTb U Kpyr. I'eomeTpuueckue MOCTpOEHUs. YTIbl B

OKPY’KHOCTH. BrnmcanHble W  ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

IIpsimMast 1 OKPYKHOCTB.

YeThIpEXYroJIbHUKH. Bnucannsie " ONHUCaHHbIC
YETBIPEXYTOJIbHUKHU.

Teopema [Iudaropa u Hauana TpuroHomeTpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

[IpaBuIBHBIE MHOTOYTOJIbHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTyp.
JlekapTOBBI KOOPIMHATHI HA TIIOCKOCTH.

KacaTelbHasl; paBEHCTBO U mojo0ue (Guryp, TpeyrojibHUKOB;
NapaJuIeIbHOCTh M MEPHEHAUKYISIPHOCTh NPSIMBIX, YroJl
MCXKAY HNOpsAMbBIMH, CUMMCTPHA OTHOCHUTCIBHO TOYKH H
IPSIMOM; JIJIMHA, PAcCTOSHUE, BEIMYMHA YyIVa, IUIOMIAlb,
epUMETP.

HUcnonv3oBate  (opmyabl: nepumerpa U IUIOIIALU
MHOT'OYI'OJIbHUKOB, UIMHBI OKPYKHOCTH M IUIOIIAIU KpYrTa,
00BEMa MPSMOYTOJIBHOTO MapajuIeNIeuIe 1a.

OHCpHpOBaTb NOHATUAMM: IpsAMOYroJibHas cucreMa
KOOpJMHAT, BEKTOp; MCHOJAb30BATh OTH MOHIATHUS JJA
IIPEJICTaBICHNs] JaHHBIX U PEIICHUs 3ajad, B TOM YHCIE W3
JIPYTruX y4eOHBIX MPEAMETOB.

Pematn 3aJa4Y1  Ha TIOBTOPCHHUEC OCHOBHBLIX HOH?ITI/II71,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBA3EH MEXIY pa3IMUHBIMU YacTsIMHU Kypca.
BriOupars MeToa [J1s pelieHus 3a/1a4u.
PemaTth 3324y U3 IOBCETHEBHON YKU3HU.

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

7 kaacc (He meHee 34 4)

Ha3zpanue
pa3naena (TemMbl)
(uncJyi0 yacon)

OcHoOBHOE coiep:KaHue

XapakTepucTHKA 1eATeJIbLHOCTH 00y4a0IIuXCcs

Ilpeacrasiienune

JTAHHBIX
(7 1)

[IpencraBnenne ngaHHBIX B TaOnumax. [IpakTtuyeckue
BBIUMCIAECHHUSI 1O TaOAWYHBIM JaHHBIM. M3BiedyeHue u
WHTEpIpeTanusi TabJUYHBIX JaHHBIX. [IpakTudeckas paboTa
«Tabnuus».

I'padmyeckoe mpencraBieHUE JAaHHBIX B BHUAC KPYTOBBIX,
CTOJIOUKOBBIX (CTONMOUATHIX) AUarpamMM. UTeHne U MOCTpoeHHe
nuarpamm. [Ipumepsl teMorpaduaecKux quarpamm.
[TpakTuueckas pabota «JluarpaMman.

OcBanBaThp Ha 0azoBoM YPOBHE Croco0bI
MPEJCTABICHUS CTATUCTUYECKUX MAHHBIX M YHCIOBBIX
MacCHBOB C TIOMOLIbIO TaOMUI] W JUarpaMMm c
UCTIONB30BAHUEM  aKTYalIbHBIX W  B@XKHBIX JIAHHBIX
(nemorpaduueckue JTaHHBbIE, IIPOU3BO/ICTBO
HPOMBIIIJIEHHOM U CEebCKOXO3HCTBEHHOM NPOIYKIIMH,
0OLIECTBEHHBIE U IPUPOIHBIC SIBICHNUSA).

HN3yuar, meroabl paboThl C  TaOMWYHBIMH U
Fpa(l)I/I‘-IeCKI/IMI/I OpEACTABICHUAMU JAaHHBIX C ITOMOIIBIO
HU(POBBIX PECYpCOB B XOJi€ MpaKTHUECKUX paboT (c
HaIpPaBJISIONIEH TTOMOIIBIO).

84




OnucareabHas
CTATHCTHKA

8w

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menaunana 9icioBoro Habopa. Y CTOMYUBOCTh MEIUAHBI.
[Ipaktuyeckas pabora «CpeaHue 3HAUCHUS.

Haubonbiiee n HanMeHbIIee 3HaYEHUS YUCIOBOTO Habopa.
Pa3zmax.

OcBauBaTh Ha 0a30BOM YPOBHE€ MOHSTHS. YHCIOBOU
HaOop, Mepa IEHTPaIbHONW TEHIEHIMH (Mepa IeHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METHaHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U MeAuanbl. Pemars 3agaun
(c WCIOJIb30BaHMEM 3PUTEIBHON HATJSTHOCTH W/HIU
BepOAIBHON OTIOPHI)

H3yuaTs cBolicTBa CpeqHHX, B TOM YHCIE C ITOMOIIBIO
U(POBBIX PECypcoB, B XO0J€ NPAKTHYSCKUX padoT, (c
HAIPaBJISIONIEH TOMOIIBIO).

OcBauBaTph Ha 6a30BOM YPOBHe NOHATHUSA: HauboJbIIEE
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
PemaTts 3agaun Ha BHIOOP crioco0a OMHMCaHUs JaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISIMHU
UCCIICIOBAHHS C HAITPABIISIONICH TOMOIIBIO.

Cayuaiinas
H3MEHYHUBOCTH
(6 4)

Cryuatinas uzmenuusocms (npumepul). Yacmoma snaueHuti 6
maccuse dannuvix. I pynnuposxa. I'ucmoepammul.
Ipaxmuueckas paboma « Cnyuatinas usmeH4usoCcmo ».

Ocseausamv nonamus. yacmoma 3HAYEHUL 6 MACCUGe
OAHHBIX, 2PYNNUPOBKA OAHHBIX, 2UCMOZPAMMA.

Cmpoums cucmozpammol no 0opazyy

Ocsausams cpaguueckue npeocmasienusi pa3Hsvlx U008
CYYAUHOU UBMEHYUBOCMU, 8 MOM Yucie ¢ NOMOWbIO
Yughposwvix pecypcos, 8 xo0e NpaKmuieckou pabomai.

BBenenue B
Teopuio rpa¢gos
(4 4)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epaga. Cmenenv (6anenmnocms) eepuiunvl. Hucio pébep u
cymmapuas cmenenv gepuwiun. Llenv u yuxn. Ilymo 6 epage.
IIpeocmasnenue o ceéasnocmu epaga. Ob6xo0 epaga (3uinepos
nyms). Ilpedcmasnenue 06 opueHmuposanHvlx epagax.

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epagha, cmenens (8aneHMHOCb GEPUIUHDBL), YeNb U YUKIL.
Oceausamv nonamusa:. nymo 6 epage, 3u1epos nyms,
00x00 epacgha, opueHmuposarHulil epag.

Oobcyyncoamv peuienue 3a0auu Ha NOUCK  CYMMbl
cmenenell eepuwiun 2paga, Ha nouck oboxooa zcpaga, Ha
noucKk  nymeil 8  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasiawel NOMoubio.

Ocsausams cnocodvl npedcmasieHus 3a0ay u3 Kypca
aneebpul, 2eomempuu, Mmeopuu 8epPOAMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2pagos (kapmol, Ccxembl,
neKmpuyeckue yenu, QYHKYUOHAIbHblE COOMEEMCMElUsL)
Ha npumepax.

BepositHOCTB M

Cryuaiinwiii onvlm u cayyaiinoe coovimue. Beposmuocmov u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacToTra yacmoma coovimus. Ponb manoseposmuvix u npakmuyecku | cobvimue, MAn08epoamuoe U NPAKmuiecku 00CmosepHoe

cay4aiHOro 00CMOBepHbIX cobbimull 8 npupode u 8 obwecmsee. Monema u | codvimue.

coObITHA USpaIbHAS KOCb 8 Meopul 8epOoAmHOCmell. H3yuams 3nauumMocmbv  Mano8eposmubix cobvimuil 8

(4 9) IIpakmuueckasn paboma « Yacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBLIX Npumepax (asapuu,
HecuacmHvle cryyau, sawuma NepCoHAIbHOU
ungopmayuu, nepedaia OAHHsIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepanvbHas KOCMb) 6 Mmeopuu 8eposMHOCMEL.
Habénwoame u uzyuame uacmomy cobwbimutl 8 NPoCmMulx
IKCHEPUMEHMAX, 8 MOM HUcCle ¢ NOMOWbIO YUPposwix
pecypcos, 8 xooe NpaKmuyeckou pabomal.

O600menue, [IpencraBnennie  ganHbiX.  OmnucarenpHas — craTUCTHKA. | [IOBTOPATH W3y4eHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB ciiyyaitHOTO COOBITHSI. 3HAHWUM.

(54) PemaTs 3aga4m Ha IpeICTaBICHUE U ONTMCAHNE TAHHBIX C

IIOMOIIBI0 M3YYEHHBIX XAPAaKTEPUCTHK C HAIPABIISIOLIEH
HOMOUIBIO.

O0cy:xaaTh npuMepbl CITy4aiHbIX COOBITUH,
MaJIOBEPOSATHBIX M MPAKTHUECKHU JOCTOBEPHBIX CITydaifHbIX
COOBITHH, UX POJIU B MPUPOJIE U KU3HH YeTIOBEKa

8 kiacc (He MmeHee 34 4)

Ha3zBanmue
pa3nena (TeMbl)

OcHoBHOE cogep:xaHue

XapakTepuCcTHKA 1eATEIbHOCTH 00y4al0MINXCs
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(uncJ10 Yacom)

IloBTOpPEHME
Kypca / Kjacca
(49)

IIpencraBnenne  maHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
Canyuaitnast usmeH4nBOCTh. CpellHUE YnCcI0BOro Habopa.
Cryuaiinbie coObITHs. BepositTHocT 1 yacToThl. Kitaccnueckue
MOJIETN TEOPUU BEPOSTHOCTEN: MOHETA U UTPaAJIbHASL KOCTb.

[HoBTOPATH U3YYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUU.
Pemate 3agaum (o BH3yaJbHOIl omope) Ha

MpeACTaBICHUE U OMNHUCaHUE JaHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemate 3agaum  (mo BuU3yaJbHOIl omope) Ha
MpEeACTaBICHUE TPYINIUPOBAHHBIX JaHHBIX M OMUCAHUE
CIIy4ailHOM U3MEHYMBOCTH.

Pemate 3agaym  (mo BH3yaJbHOl  omope) Ha
OTIpe/ICIICHUE YaCTOThI CIyYaitHBIX COOBITHH, 00CYKIeHUE
OPUMEPOB CIy4alHBIX COOBITHI, MalOBEpOSTHBIX U
MPAKTHYECKHU JJOCTOBEPHBIX CITYJAHBIX COOBITHIA, HX POJU
B IIPUPOJIE U )KU3HU YEJIOBEKA.

IIOMOIIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnoeozo naoopa. Cmanoapmnoe | Oceaueamov NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUC108020 Habopa. [uazpammel pacceusanus. OMKIOHEHUe, UCNONb308AMb IMU XAPAKMEPUCTNUKU 05
PaccenBanue ONUCAHUA PACCeUBAHUS OAHHBIX.
JTAaHHBIX Yuacmeosamv 6  obcyicoenuu - cunomeszvr 00
(4 9) OMCYmCcmeuu Ui HAIUYUU  C8A3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusaHusi no UMeUUMCs
OGHHBIM, 8 MOM HUCe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).
MHo:kecTBa MHoXxecTBO, MoaMHOXKecTBO. Omnepanuu HaJ MHOXecTBamu: | (OcBaMBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
(4 9) o0ObenMHEeHUe,  TmepeceyeHue,  pomonHeHwe.  CBoilcTBa | MOAMHOMXECTBO.
oreparuit HaJT MHO>KECTBaMHU: MEPEMECTUTENEHOE, | BBINMOJHATH onepamnuu HaJI MHOKECTBAMH:
COUeTaTeNbHOE, PaCTIpEACTUTENbHOE, BKIIOUCHHUS. o0beTMHEeHnE, TTepeceyeHune, JoMmoIHeHne (1o oopasiy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBath CBOWCTBA: MepEeMECTUTEITHHOE,
COUueTaTeNbHOe, paCHpeeUTeNbHOe, BKIIOYEHUS (C

WCIIOJIb30BaHNEM BU3YAJIbLHOH OIOPHI).
Hcnoan3oBath rpaguyueckoe MpeacTaBICHUE MHOMKECTB
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IIPU ONHCAaHUM PEAIbHBIX IPOLECCOB M SBICHUH, IIpU
pEILIEHNN 3a/1a4 U3 APYTruX Y4eOHBIX IIPEIMETOB U KypCOB
(c UCTIOIb30BaHUEM BU3YaJILHOM OMOPBI).

BepositHOCTH
CJIy4aiiHOT 0
co0BITUSA

(6 4)

DJjieMeHTapHbIe COOBITHS. Cnyuaiinbie COOBITHS.
bnaronpustcTByroiue aeMeHTapHbie coObITUs. BepositHocTH
coObITui. OTBITBI ¢ PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
coObITusiMu. ClydaifHbIN BBIOOP.

[IpakTuueckas padora «ONbITH ¢ PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMUA COOBITHUSIMI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AJIEMEHTAPHBIX
COOBITUH, PABHOBO3MOXHBIE 2JIEMEHTAPHbIE COOBITHS.
PemaTs 3aga4um Ha BBIYMCICHHE BEPOATHOCTEH COOBITHIA
[0 BEPOATHOCTSIM AJIEMEHTAPHBIX COOBITHH CIy4ailHOTO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HAIJISIIHOCTH
1/uii BepOaIbHOM OIIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B ONbITaX C PaBHOBO3MOXHBIMHU  DJIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HOMOILIBIO KOMIbIOTEepa (C
UCTIOJB30BAHUEM  3PHUTEIBHOH  HATJSIAHOCTH — W/WIHK
BEepOATBHOM OIOPHI).

IIpoBoanTh M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITUSAMU (C MCIIOJIb30BAHHEM MOHET,
UTpaJIbHBIX KOCTEH, JOpYTUx MOJIETIEH)
B XOJIe TMPaKTHYECKOM paboThl (C HCIOIH30BAHHEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 4)

B

lepeso. Ceoticmea  Oepesa:  eOUHCMBEHHOCMb  NYMU,
CyWecmeosanue GUCsYell BePUIUMbl, CB3b MeNCO) HUCIOM
gepuiun u yuciom péoep. Ilpasuno ymHodceHus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucsauas eepuwuna (1ucm), 6emev depesa, nymo 8 oepese,
ouamemp oOepesa.

H3yuams ceolicmea Oepesa: cywecmeosanue ucsauell
BEPUIUHBI,  €OUHCIMBEHHOCMb  NYMU  MedHcOy  08YMs
BEPULUHAMU, CB53b MENHCOY YUCTIOM GEePUUH U HUCTIOM
pébep.

Yuacmeoeams ¢ oocyscoenuu pewwenua 3adauu na nouck
U nepeuucienue nymei 8 oepege, onpeoeieHue YUCIA
sepuiur unu pébep 6 depese, 00X00 OUHAPHO2O Oepesa, 8
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MOM Yucie C npuUMeRerHuem npaeuild YMHONCEHUA.

Cayuaiinble
co0bITUS

(8 4)

Ilpomusononosicnoe  cobovimue.  Juacpamma  Dunepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eposmuocmet. Ilpasuno
VMHOJMCEHUsl  geposimHocmell.  Ycinosnas — eepoamuocmo.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMeHma 6 gude oepesd.

Oceéaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuuie coObimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMEL).
Yuacmeoeamv 6 oocyrscoenuu pewienusa 3aoauu, 6 mom
yucie mekcmogule 3a0ayu Ha onpeoeieHue 8eposmHocmell
00veOuHeHUss U nepeceyeHuss COObIMUU ¢ NOMOWDBIO
yucnoeol  mpamot, ouazpamm  Jinepa,  opmynsl
CTLOJHCEHUS 6EPOAMHOCNEN.

Ocsaueamp NOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbImusL 0epeso CIyYanHo20 Onbimd.
H3yyams  ceoiicmea  (onpeoenenus)
cobbimuil.

Yuacmeoeamv ¢ obcyrcoenuu pewenua 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyycoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

0O000menue,
KOHTPOJIb
(49)

[IpencraBnenne ganHpix. OnucarensHas cTraTucTuka. ['padsl.
BeposiTHOCTB Clly4ailHOro COOBITHS. DNEeMEHTHI
KOMOWHATOPHKHU.

[oBTOpPSITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha peICTABICHUE U OTIICAHUE TAHHBIX C
TTOMOIIIBIO M3y4YEHHBIX XapaKTEPUCTHK (c
WCIIOJIb30BaHUEM BU3YAIILHOH OTOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenuna 3agaum C
MpUMEeHEeHHEeM TpadoB.

Pemiate 3agauMm  Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI TIO0 BEPOSTHOCTSAM 3IEMEHTAPHBIX
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COOBITHI, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOXKHBIMHU
9JIEMEHTAPHBIMH COOBITUSAMU (C BU3yalIbHOI ONOPOHA).
Yuacmeoeamv 6 oocyrycoenuu pewenusn 3agaum Ha
HaXO0XKJICHHE BEpOATHOCTEH 00BEINHEHHS U TIePECeUCHHS
COOBITHH, B TOM YHUCII€ HE3aBUCUMBIX, C UCII0JIb30BAaHUEM
rpadMUecKux NPEACTABICHUH U JiepeBa CIy4aiHOTO
OIIbITA.

Yuacmeosamv 6 oo6cyyncoenuu pewenua 3anaum Ha
nepedrcieHne KoMOuHauui (4ucia nepecTaHoBOK, YACIA
COYeTaHWil), HA HAXOXXICHUE BEPOSATHOCTEH COOBITHH C
OpUMEHEHHEeM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyrojibHuka [lackans.

9 kiaacc (He meHee 34 4)

HazBanue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE CcoepiKaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

IHoBTOpEHUe [IpenacraBnenne  nmaHHbix.  OmnucaTenbHas  CTaTUCTHKA.
Kypca 8 kiacca Omnepauuu Haj coObITHAMU. He3aBUCUMOCTB COOBITHIA.
(4 9)

[loBTOpPSAITH W3y4Y€HHOE U BBICTPAMBATL CHCTEMY
3HAHHH.

PemaTh 3a1a4u Ha npeJCTaBICHUE U ONUCAHUE JAHHBIX.
Pemars, 3agaum Ha  HaxOXKAEHUE  BEPOATHOCTEHN
Oo0BEIMHEHUS W TIepecedeHHs] COOBITHUH, B TOM YHCIE
HE3aBHUCHUMBIX, C  HCIOJb30BaHHEM  TpadUUeCKuX
MpeACTaBICHUH U IepeBa CIy4alHOTO OMBITA.

Pemarp 3agaun Ha mnepeducieHue KoMOuMHanuil (dyucna
MEePEeCTaHOBOK, YHCJIA COYETaHUM), HA HAXOXKJECHUE
BEPOSITHOCTEH COOBITHIA C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHMCJIC C UCIIOJIb30BAHUCM TPCYI'OJIbHUKA ITackams

DJIeMeHThI
KOMOMHATOPUKH
(49)

KomOunatopnoe mpaBuiao ymHOXeHus. IlepecTaHoBku.
@akropuan. CoyeTaHUss M YUCIO COYETAHHUU. TpeyeonbHux
Ilackana. llpaktudeckas pabota «BeryuciieHre BepOSITHOCTEH
C WCIOJIB30BAaHHUEM KOMOMHATOPHBIX (DYHKIUN 3IIEKTPOHHBIX
TaOJIULY.

OcBauBaTh Ha  0a30BOM  YpOBHe  NOHSITHS:
KOMOMHATOPHOE TPAaBHJIO YMHOXXEHUS, YIOPSIOuYCHHAS
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHaJl Yucia,
COueTaHHe, YUCIIO0 COUeTaHul, mpey2onvHuk Ilackans.
Pemats npocreiiliMe 3aJa4d  Ha  IEPEUYHCICHHE
YIIOPSIIOUEHHBIX M1ap, TPOCK, IEPEUUCIICHUE TEPECTAHOBOK
U COYETAaHUH JJIEMEHTOB pAa3IUYHBIX MHOXECTB (I10
o0pa3ziy).

Pemiats mpocreiimme 3agayM Ha NPUMEHEHHE YHCIA
coueTaHuil B anrebpe (COKpaméHHOe YMHOKEHHUE, ONHOM
HproToHa) (¢ HampaBIsgIoUIeH MTOMOIIBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJICHHE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJi€ MpaKTU4YECKOW paboThl (C
BU3YaJIbHOM OTOPOiA).

I'eomeTpuyeckas
BEPOATHOCTH
(4 9)

TI'eomempuueckasn sepoamuocms. Cayuainbvlil 8b100p MOUKU U3
@ueypsl Ha niocKOCmMU, U3 OMPeE3KA, U3 02U OKPYHCHOCHIU.

Ocesaueamp nonamue 2eomMempuyecKoll 6epoImHOCHU.
Yuacmeoseamv ¢ oocyncoenuu pewenusa zadauu na
HAaxodicoenue 8eposimHocCmell 8 Onvlmax, npeocmasumMbvlx
KaK 8b100p MOYeK U3 MHO20Y20IbHUKA, KpY2d, OMmpe3Ka Uil
OyeuU OKPYHCHOCHU, YUCTOB020 NPOMEIHCYMKA

HcnuiTanus
bepnyu
(6 9)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAHUH 10 IEPBOTO
ycnexa. Hcnbitanust bepHymim. BepositHoctn coObiTuii B
cepun ucnbiTanuit beprymnu. I[lpaktuueckas padota
«HcnbiTanus beprymmy».

OcBauBaTp Ha 0230BOM YPOBHE NOHSITHSI: UCIIBITAHUE,
3JIEMEHTAapHOE COOBITHE B UCIIBITAHUM (yCIIEX U Heyaaua),
cepusi MCHBITAHWM, HACTYIUIEHHME IIEpBOr0  yclexa
(neynaun), cepus ucnbiTanuii beprymm.

Pemate  mpocreiimipe  3aJa4yd HA  HAXOXACHUE
BEPOSTHOCTEN COOBITHI B CEpUU UCHBITAaHUI /10 TEPBOTO
ycrexa, B TOM 4HCle ¢ MpUMEHEHHEM (OpMYIIbl CyMMBI
reoOMeTpPUUYECKOil mporpeccuu (C Ornopoi Ha CIPaBOUYHYIO
UH(pOPMAIIHIO).

Pemiate npocreiimmue

3aJaumn Ha HaXO0XJICHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
HCIIBITAaHUN bepHyJUIM, Ha HaXOXKIEHUE BEPOSATHOCTU
ONPEACIEHHOIO0 YHNCIA YCIEXOB B CEPUU HCIBITAHUN
bepnynnu (c Bu3yaJibHON 01IOpOIA).

H3yyaTh B X0/1€e MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIIBIO IU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuM ucnblTanuii beprymm

Cayuaiinas
BeJIMYHHA
(6 4)

CiyyaiiHas BeJIMYMHA W pacHpeicsieHue BEPOATHOCTEH.
MareMartnueckoe OXHJIAHHE U JHUCIEPCHs  CIly4anHOU
BennuuHbl. [IpuMepsl MareMaTHMueckoro OXUIaHUs Kak
TEOPETUYECKOr0 CPETHEr0 3HAYCHUS BEIMUMHBI.

[TonsiTue o 3akoHe OonpluX yrcen. Mi3MepeHue BeposSTHOCTEH
C NoMol1bI0 yacToT. [IpumeHeHue 3aKoHa OOJIBIINX YHUCEN.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYMHA, 3HAYCHUE CIIy4alHON BEJINYMHBI,
pacrnpezneneHue BEpOsITHOCTEN.

HN3yuars u o0cyxkaaTh npuMepbl AMCKPETHBIX U
HENPEPBIBHBIX CIy4alHbBIX BEIUYUH (POCT, BEC YENIOBEKa,
YUCJICHHOCTh HACEJIEHUs, IPyTrue U3MEHUYNBbIC BEIIMYHHBI,
paccMaTpUBaBIIMECS B Kypce CTATUCTHUKM), MOJEJIBHBIX
CIIy4alHbIX BEJIMYMH, CBS3aHHBIX CO CIIy4alHBIMH
onbiTaMu (OpocaHue MOHEThI, WIPaJbHOH KOCTH, CO
CIIy4aifHbIM BBIOOPOM H T. I1.).

OcBauBarp Ha  0a30BOM  YpPOBHE¢  IOHSATHA:
MaTEMAaTUYECKOE OKUJAHUE CIIy4allHOM BEIMYMHBI Kak
TEOPETUUECKOE CPEIHEE 3HAYECHUE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauM Ha BBIUMCIECHHWE MAaTE€MaTHYECKOTO
OKMJIAHHWSI W  JHCIEPCUM JHCKPETHOW  CIlydailHOU
BEJIMYMHBI 110 33JaHHOMY PAaCIpEIEICHHUIO, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTpaxoOBaHUEM U JioTepesMu (c
HalpaBJISIOLICH MOMOIIBIO).

3HAKOMHMTBCH C MAaT€MaTH4YECKUM OXHJIAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpPENCIICHUN, B TOM YHCIIE
pacnpeneneHus CIy4aiiHON BETUUYHUHBI «UUCIIO YCIIEXOB) B
cepuu ucnbslTannii beprysum.

M3yyars yactoTy CcOOBITHS B  TOBTOPSIOIIUXCS
CIIy4alHBIX ONbITaX KaK CIy4allHYyIO BEIUYHHY.
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3HAKOMHTBCS C 3aKOHOM Ooybmux uucen (B ¢opme
Bepuymnmm): mpu  OOJBIIOM YHCIE OMBITOB YacTOTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemarp 3a1aun Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIBIO
4acToT (C HAIIPABJISIONIEH TTOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJBIINX YHCEN B 000CHOBAaHUU
9aCTOTHOTO METOJIa U3MEPECHHUS BEPOSTHOCTEH.
OO0cy:knaTh 3aKOH OOJBIIUX YHCET KaK IMPOsBICHUE
CTAaTHCTUYECKOW YCTOWYUBOCTH B M3MEHYMBBIX SIBJICHUSX,
poJib 3aKoHa OOJBIIUX YUCEN B MPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 u)

[IpencraBnenue  TaHHBIX.
BepositHoCTh CIIy4ailHOTO COOBITHSI.
koMOuHatopuku. CiyuyaiiHble BETMYUHBI U paclpeaeeHus.

OmnucarenbHas  CTaTHUCTHKA.
DJIEMEHTBHI

IloBTOPATH W3Yy4YCHHOE H BBICTPAUBATH CHCTEMY
3HAHHH.

PemaTh 3a1aum Ha MpeACTaBICHUE U ONUCAHUE TAaHHBIX.
PemaTh 3a1a4n Ha HAXOXKJCHUE BEPOSTHOCTEH COOBITHH,
B TOM 4HCI€ B ONBITAX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMH COOBITUSMH, BEPOATHOCTEH
OOBbECTUHEHNST W TEPecedeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIBITaX C CEPUAMU CIYYaWHBIX UCIIBITAHUN

[Ipu pazpaboTke paboueil mporpaMMbl B TEMATHUYECKOM TUIAHUPOBAHWUU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
WCITIOJIb30BAHUS JICKTPOHHBIX (ITU(GPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIIONTUXCS y4eOHO-METOIUYECKUMH MaTeprallaMy
AJIEKTPOHHBIE YYEOHMKHM U 3aJaYHUKU, DJICKTPOHHBbIE OHOTMOTEKH, BHUPTyaIbHBIC
J1a00paTOpUM, UTPOBBIC MPOrPAMMBI, KOJUICKIIUA HUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOJIb3YEMbIMU JJIsi 00YUYEHUS U
BOCITUTAHUS PA3JIUYHBIX TPYIIT IOJH30BATEICH, MPEACTABICHHBIMA B AJIEKTPOHHOM (IIMGPOBOM) BHJIEC M PEaTU3YIONIUMU

(MyJTBbTUMEIUNUHBIE TPOTPaAMMBI,

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