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[TOACHUTEJIBHA A 3AITNCKA

[IpumepHass pabouyas mnporpamMma IO MaTeMaTHKe i OOYyYalolUXcsi C
3a/IepKKON ncuxuueckoro pa3putusi (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETro
oOpa3oBaHMsl TOATrOTOBIEHAa Ha ocHoBe DenaepanbHOrO0 TrOCYJapCTBEHHOTO
00pa3oBaTENBLHOIO  CTaHAApTa OCHOBHOro oOmero oOpazoBanus  (IIpukas
Munnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBoM roctutinu Poccuiickoit @eneparuu 05.07.2021 r., per. Homep 64101)
(mamee — ®I'OC OO0O0), IlpumepHO# amanTUPOBAHHON OCHOBHOW 00pa3oBaTEIbLHOM
MporpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUs OOYYalOmUXCS C  3aJepPiKKOU
ncuxudeckoro passutus (onoopennoi pemenueM YMO no obiiemy oOpa3oBaHHUIO
(npotoxoi ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueii mporpaMMbl OCHOBHOT'O 0011Iero oOpa3oBaHus Mo npeameTy «MareMaTukay,
[IpumepHOii TIporpaMMbl BOCIIMTaHHSA, C YYETOM paclpelieIeHHBIX MO KilaccaM
IPOBEPAEMBIX TpeOOBaHUN K pe3yjbTaTaM OCBOCHMS AJaNTHPOBAHHONW OCHOBHOM
o0pa3oBaTeNnbHON MpOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHs O0YyYarolmuxcs ¢
3aIepKKOM TICUXUYECKOro pa3BuTHs. B pabouell mporpamme ydTe€Hbl HIEU U
nonoxxenus: KoHuenmuu pa3BUTUS MaTEMaTHUYECKOTo 00pa3zoBaHusi B Poccuiickoii
denepanum.

OO0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka

VYuebnsiii npeamer «MaTemMaTuka» BXOJUT B TPEIAMETHYIO 00JIacTh
«Marematuka u uHpopMatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON
KyJIbTYpbl U JIOTMYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IOJIb30BATHCS
QITOpPUTMaMH, a TaKKe NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B
MOBCEAHEBHOM >KuM3HM oOyuatomuxcsi ¢ 3I[IP. YueOHbiii mnpeamer pa3BuBaer
MBILUICHHE, MPOCTPAHCTBEHHOE BOOOpa)keHHE, (PYHKIIMOHAIbHYIO T'PaMOTHOCTD,
YMEHUST  BOCIPUHUMATh M KPUTHYECKHM  aHAJIM3UPOBATh  HMH(OpPMALHIO,
MPEACTABICHHYIO B Pa3JINYHBIX (popMax.

OOyuenue mMaTeMaTUKe JAaET BO3MOXKHOCTh pa3BuBaTh y oOydaroniuxcs ¢ 311P
TOYHYIO, PAIllMOHAJIBHYI0O W WH(OPMATUBHYIO pedb, yMEHUE OTOMpaTh Haumbojee
NOJXOSIINE SI3bIKOBbIE, CUMBOJIMYECKUE, TpauuecKkue CpeacTBa ISl BBIPAKEHUS
CY>KJICHUU U HATJISJHOTO UX MPEJICTABICHHUS.

HeoOxoaumMbpIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU
ABIIIeTCS  OOIlee 3HAKOMCTBO C METOJAaMU TO3HAHUA JEMCTBUTEIHHOCTH,
MIPEACTABICHHUE O IPEIMETE U METOAAX MaTEMATHUKH, UX OTJIMYUU OT METOJOB JIPYTUX
€CTECTBEHHBIX M T'YMaHUTapHBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHHS MaTeMaTHUKU
JUISL pelIeHus] Hay4YHbIX W NPUKIaJHbIX 3aAad. Takum o0pa3oM, MaTeMaTHYecKoe
o0Opa3oBaHNe BHOCUT CBOU BKJIaJ B (popMupoBaHue 0011Iel KyIbTyphl YEJIOBEKA.

W3ydyeHne MaTeMaTUKHU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIHHUTAHUIO
YeJIOBEKa, TOHMMAHWIO KpPacoTbl M M3SALIECTBA MAaTEMAaTHYECKHX PacCyKICHUH,
BOCIIPUSTUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPUHU.



[IporpamMmMa oTpakaeT coaepkaHue oOydeHus npeamery «Martematuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX OTpeOHOCTEH oOydaronuxcs ¢ 3[1P. Onanenue
y4eOHBIM IpeaMeToM «MareMaTuka» NpeaCcTaBiIsIeT ONPEACICHHYIO CI0KHOCTh IS
yuamuxcsi ¢ 3[IP. ¥V oOyuarommxcs c¢ 3[IP nHauboisiee BbIpaxe€Hbl OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILUIEHUS, IO3TOMY aOCTpaKkTHbIE U
OTBJICUCHHBIE KATETOPUM UM TPYIHOAOCTYIHBL. B TOXE BpeMs IpU CIELUAIbHOM
oOyueHuu OOydyaromuecss MOTYT BBIIOJHATh 3aJaHud 10 anroputMy. OHH
BOCIIPMMMYHMBBI K IOMOIIM, MOTYT BBIIIOJHUTH NEPEHOC HA aHAJIOIMYHOE 3aJaHUE
YCBOEHHOT0 crocoba peuieHus. CHU)KEHHUE Pa3BUTHS MBICIUTEIbHBIX OINEpanuil u
3aMEJUICHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUM NPUBOAAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YUEOHBIX ACHCTBHUM. Y 0Oydaroumxcs 3aTpyIHEHBI
CUETHBIEC BBIYMCIIECHUS, MPOU3BOJIUMBIE B yYM€. B NMUCHMEHHBIX BBIYUCICHHUSIX OHHU
MOTYT MNpOIyCKaTh OJMH W3 MPOMEXYTOUHbIX maroB. [Ipm paboTe ¢ 4yuCIOBBIMU
BBIPQKCHUSIMU, BBIYUCICHUEM HMX 3HAYEHUS MOTYT HE YJEpPKUBATh IpPaBUIbHBIN
nopsinok aercteuid. [lpu ynpouiennu, npeodpazoBaHuu BeipakeHuid yuamuecs ¢ 311P
HE MOT'YT CaMOCTOSITEJIbHO NPUHATH PEIICHHE O IOCJIEN0BATEIbHOCTH BBIITOJIHECHHUS
neiucTBuil. KOHKPETHOCTh MBIIIICHUSI OCJIOXKHSET YCBOCHHs HABBIKA PELICHUS
YpaBHEHUI, HEPaBEHCTB, CHUCTEMBI YpaBHEHMH. M MamomocTynmHO COBEpIIECHHE
oOpaTUMBIX Oneparuil.

Husknii  ypoBeHb  pa3BUTHS  JIOTUYECKHX  ONEpPALMM, HEIOCTAaTOYHAs
00O0OIIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT U3ydyeHue TeMbl «DyHKIuu»: 1pu
onpeneneHu (QYHKIMOHAIBHOM 3aBUCUMOCTH, NPH OMNHCAHUM TpaduuecKoit
CUTYAIIMH, UCIONb3Ysl T€OMETPUUECKUil, anreOpandeckuid, QyHKIUUOHATbHBIA S3BIKH.
Hepeako yuaniuecss He BUIAT pa3HUIBI MEXKIY 00JACThIO omnpenesaeHust GyHKIUU U
00J1aCThIO 3HAYECHHUH.

Pemenne 3amau conmpspkeHO € TPYAHOCTAMHU O(OPMIIEHUS KpaTKOW 3aIlucH,
IPOBEICHUS aHAJIM3a YCJIOBUSA 33/1a4H, BbIIEICHUS CyliecTBeHHOro. O0yyaronmecs ¢
31IP 3aTpynHsrOTCS clenaTh YMO3AKIIOYEHHE OT OOIIEro K YacTHOMY, HEpPEIKO
BbIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  PEIIEHUs, WHOTJa OIrpaHUYHUBAIOTCS
MaHUIYJSIUSAMU C YUCIIAMH.

[Ipy w3yueHum reomeTpuueckoro wMarepuana oOydaromuecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBIO  JENaThb  JIOTMYECKUE  BBIBOJBI,  CTPOMUTH
NOCJIEN0BATENBHBIE pacCyKaeHHs. HerpouHble 3HaHNsI OCHOBHBIX TEOPEM FEOMETPUHU
OPUBOJUT K OIIMOKAM B pEIICHUU TeoMeTpuueckux 3aaad. OOydaroniuecss Moryt
NOJMEHUTH (DOPMYITy, HENIPABUILHO MPUMEHUTDH TeopeMy. K cepbe3HbIM ommOkam B
pelmieHuy  3aJad  OPHUBOMAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npencraBieHus. IM C10KHO BBIMOJIHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

TouyHOCTB 3aIIOMUHAHMSI ¥ BOCIIPOU3BEICHHSI yueOHOT0 MaTepraia CHUYKEHBI 10
IpUYMHE CJIAa00CTH MHECTUYECKOM JEesATENbHOCTH, CY>KEHUus o0bema MaMATH.
Obyuarommmces ¢ 3[IP Tpebyercss Oonbliie BpeMEHM Ha 3aKpeIjieHHe MaTepuana,
aKTyaJau3auuvs 3HaHUW 110 ONIOPE IPU BOCTIPOU3BECHUH.

Jl1g mpeo1osieHus: TPy IHOCTEN B U3yUeHUH yueOHOro npeameTa «MareMmaTukay
HeoOxoauma ajanTtanusi o0bemMa M XapakTepa yuyeOHOro marepuana K
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MMO3HABATENIbHBIM BO3MOXKHOCTSIM ydamuxcs ¢ 3[IP. Crnemyer y4eOHBIH mMaTepman
MPENOTHOCUTh HEOOJBITUMHU TOPIHSIMH, YCIOXKHSISI €r0 MOCTEIEHHO, W3BICKHBATh
crocoObl  afanTalMy  TPYAHBIX  3aJaHUM, HEKOTOpble TEeMbl JaBaTh Kak
03HAKOMUTEJIbHBIE; UCKIIFOYAaTh OTJEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECCKUI
MaTepuall peKOMEHIYETCS M3y4yaTh B IPOLECCE MPAKTHUYECKON HNESITEIbHOCTH IO
pemieHnto  3amad.  OpraHudeckoe €QUHCTBO MPAKTUYECKOM W YMCTBEHHOMU
NESTEIPHOCTH Y4YalllUXCSd Ha YpoKaXx MaTeMaTHUKHU CIOCOOCTBYIOT MPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYECKUX 3HAHUN U YMEHUH.

IIeJIl/I U 3aaY1 U3YyUYCHUSA y‘l€6HOI‘O nmpeamerTra «MarTemMaTHKa»

[TpuopureTHbIMU yenamu 00ydeHHsI MaTeMaTUKe B 5—9 Kitaccax sSBISIOTCA:

" (opMHUpOBaHUE IEHTPATHHBIX MATEMAaTHYECKUX MOHSATUN (YUCIIO, BEIUYUHA,
reomeTpuyeckas  Qurypa, IIEpEMEHHAs,  BEPOATHOCTb, byHKLHSA),
00€eCIEeYnBaOIINX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTEMaTHYECKOIrO
oOpazoBanus ob0ydaromuxcs ¢ 3I1P;

* noaBeaeHue oOyyaromuxcs ¢ 3[1P Ha TOCTymHOM /1J11 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIETr0 MUpPa, TIOHMMAHUE MAaTEMATUKHU KaK
4yacTu o0UIeH KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHUE MHTEIUIEKTyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEN OOYYarOIIUXCS C
311P, no3HaBaTeIbHON aKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH
MBIILJICHUS, UHTEPECA K U3YYEHHIO MaTEMAaTUKH;

* (popmupoBaHue (YHKIMOHATIBHON MaTeMaTU4YEeCKOM TIpaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSIBIICHUA  MaTEeMaTUYECKUX  TOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B pEAIbHBIX )KU3HEHHBIX CUTYallUAX U PU U3YUYEHHUH IPYTUX
y4eOHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE MATEMaTHKU U CO3/1aBaTh MaTeMaTHYECKUE
MOJEIHN, MPUMEHSITh OCBOEHHBI MaTEeMaTUYECKUW amnmapar g pelieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  33Ja4, MWHTEPIOPETUPOBaTH W  OLICHHUBATh
NOJIyYEHHBIE PE3YIIBTATHI.

JlocTuxeHue 3TUx 1esei o0ecreunBaeTcs pelieHUeM CIeAYIOINX 3a0ay.

» ¢opmupoBath y oOyuawmuxcs ¢ 3I[IP HaBeiku ydeOHO-TTO3HABaTEIbHOU
NEeATEIbHOCTH: IUIAHUPOBaHUE paldOThl, MOWCK pAIMOHANBHBIX MyTell ee
BBITIOJIHEHHUS, OCYLIECTBICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaIbHOMY pPa3BUTHIO, (OPMUPOBATH KayecTBa,
HEO0OXOMMbIE YETIOBEKY ISl MOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbBIE MAaTEMaTUYECKON NIEATEIbHOCTH: CHOCTU U TOYHOCTH MBICIIH,
UHTYULUHU, TPOCTPAHCTBEHHBIX MPEICTABICHUI, CIIOCOOHOCTH K MPEOJI0JIEHUIO
TPYIHOCTEW;

* (QopmupoBaTh KJIHOYEBbIE KOMIIETEHIIMHM YYaIUXCS B paMKax HpeaIMeTHOU
obnactu «MareMaTuka u HHPOPMATHKAY,

" pa3BUBATh MOHATUHHOE MBIIUICHUS o0ydatommxcs ¢ 3I1P;



" OCYIIECTBIISITh KOPPEKIMIO MO3HABATEIBHBIX MpoIrieccoB ooyyatomuxcs ¢ 3I1P,
HEOOXOJMMBIX [IJII OCBOCHHS IMPOTPAMMHOTO MaTepuajia 1Mo y4eOHOMY
peIMETY;

" [peaycMaTpUBaTh BO3MOXKHOCTh KOMIIEHCAIIMKM 00pa30BaTeNbHbIX Je(UIIUTOB B
OCBOGHHUH TMPE/IIECTBYIONIETO MPOTPaMMHOTO MaTepHaia y OOyJarommxcs ¢
3I1P 1 HEZOCTAaTKOB B UX MAaTEMaTUYECKOM Pa3BUTHUU;

" chopMHUpPOBATH YCTONYMBBIN HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISABJIATH U PA3BUBATh MAaTEMATUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.
OcCHOBHBIC JIMHUM COJIEpKaHUs Kypca MareMaTuku B 5—9 kiaccax: «Yucna u

BBIUHMCIICHUS», «Anredpa» («Anredpandyeckue BBIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («l'eomerpuueckue GUrypsl U HX
CBOMCTBa», «/I3MepeHnE TEOMETPUUECKUX BEIUUYHNHY), «BEPOATHOCTD U CTATUCTUKAY.
JlaHHbBIE TUHUM PA3BUBAIOTCS MapajljIeNIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHA OT JApPYroid, a B TECHOM KOHTaKTE H
B3aumoaeiictBuu. Kpome »3Toro, ux oOBEOUHSET JIOTMYECKas COCTaBISAOIIAs,
TPaJULIMOHHO IPHUCYIIasi MATEMATUKE U MPOHU3BIBAIOIIAS] BCE MATEMAaTUYECKHUE KYPChI
u coxaepxarenbHble TMHUU. ChopmynupoBaHHoe B DenepanbHOM rocyJapCTBEHHOM
00pa30oBaTEeNbHOM CTaHJApPTE OCHOBHOTO 00IIEro 0Opa3oBaHUs TPEOOBAHUE «YMETh
ONepUpOBaTh MOHATUIAMMU: ONPEACIICHUE, aKCUOMa, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH IPUMEPHl H
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHMSI BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaM, a ((OpMHUPOBAHHE JIOTUUECKMX YMEHHUM pacnpeensercs 1o BceM rojam
00y4eHHs Ha YPOBHE OCHOBHOI'O 00IIIero o0pa3oBaHusl.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTam
ocBoenus [IpumMepHoil paboueit mporpaMMbl, pacrpeAesI€HHBIM 10 ToJaM O00ydeHus,
CTPYKTYpUPOBAHO TakMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMPUHIUIHAIBHBIM
BOoIpocaM  oOydaromuecs:  o0pallaiIiCh  HEOJHOKPATHO, UTOOBI  OBJIAJICHUE
MaTEeMaTUYECKUMH TOHSATUSMU M HABBIKAMHM OCYIIECTBISJIOCH MOCIEIOBATEIBHO U
MOCTYMATENbHO, C COOMIOAEHUEM MPUHLHMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIFOUAJIMCh B OOLIYIO0 CHCTEMY MAaTEMaTHYECKUX MPEACTABICHUN OO0Yy4arolIUXCs C
3I1P, pacmmpsas u yriyousst e€, o0pa3ys IpoyHble MHOKECTBEHHBIE CBA3U. O01Ime
e u3ydeHus yuyeOHoro mpeamera «Maremaruka» npencrasieHbl B [IpumepHoit
paboueil mporpamme OCHOBHOT'O 0011IeT0 00pa30oBaHUs.

Oco0enHocTH 0TOOPA M aganTalluM Y4eOHOI0 MaTepHuaJia 1o MaTeMaTHKe

OOyuenue yueOHOMY mpeameTy «MareMmaTtuka» CTPOUTCS Ha CO3JaHHUU
ONTUMAJIHLHBIX YCIOBUHU /I YCBOEHUS TPOTPAMMHOTO MaTepHalia 00ydJarouuMuCs ¢
3I1P. bonbuioe BHMMaHue yaessercs oToopy yueOHOro MaTeprana B COOTBETCTBHH C
MNPUHLIUIIOM JOCTYMHOCTH IPH COXPAaHEHHU OO0IIero 0a30BOr0 YpOBHS, KOTOPBIi
JOJHKEH 0 CO/IEP KAHUIO U 00BEMY OBITh aIallTUPOBAHHBIM I 0Oy4daromuxcs ¢ 3[1P
B COOTBETCTBMU C HX OCOOBIMH 00pa3zoBaTelbHBIMU MOTpeOHOCTsIMH. Cremyer
o0jerynTh oBlaZeHue wmarepuanom oOyuaromumucs ¢ 3I[IP mocpeactBom ero
JETaTbHOTO OOBSICHEHHUS C CUCTEMATUYECKUM TIOBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKU
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B INPUMEHEHUU 3HAHUM, MCHOJb3Yys MPUEMBl aKTyaln3auuu (BU3yasjbHas oOIOpa,
MaMsTKa).

[IpumepHast nmporpaMma NpeayCMaTPUBAET BHECEHHE HEKOTOPBIX W3MEHEHMIL:
yMEHbIIEHUE 00beMa TEOPETUUYECKUX CBEJCHUM, BBIHECEHHE OTICIbHBIX TEM HIIU
[EJBIX Pa3IeNioB B MaTepUalIbl JjIs1 0030pHOT0, 03HAKOMUTEILHOTO U3YUCHHUSI.

N3MeHenusi nporpamMmbl B 5—-9 Ki1accax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM IIJJAHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIHE TEMBI:
«Pumckas Hymepanus», «PaBHble (urype», «lumungp, xonyc, map», «Kyow,
«IIpssmoyronpHbBI mapamnenenumnen», «llepemenenre Mo KOOpAMHATHOW TIPSIMON»,
«Mopaynp yucnay, «HucnaoBble NPOMEXYTKH»; «Macmrad» (M3ydaerca B Kypce
«I"eorpadus»); «M300paxeHue reomeTpruueckiux (pUryp Ha HEJIMHOBAaHHOM Oymare ¢
WCIIOJB30BAaHUEM LMPKYJA, JIMHEWKW, YrOJbHUKA, TPAHCHOPTHpa», «/[nuHa
OKpykHOCTHY», «lInomane kpyra», «llapannensusie npsmsie», «llepnenaukynspHbie
npsimeie», «OceBasi U IEHTpaJIbHAsT CUMMETPUM» (U3ydaeTcsl B Kypce TeOMETPHH);
«beckoHeuHble TEPUOAMYECKUE JAECATUYHBbIE ApoOu. [lecsiTuuHOE mNpUOIMKEHNE
O0OBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreOpsbl).

Crenyer yMEHBIIMTh KOJIMYECTBO YacOB Ha cienyromue TeMbl: «Pemenue
JOTMYECKUn 3amau», «lnumHa ortpeskay, «lllkane», «PacnpenenuTenbHbld 3aKOH
YMHOXKEHHS», «3alUCh IPOU3BEACHUS C OYKBEHHBIMU MHOXHUTEIAMI, «llocTpoenue
KOH(Urypanuii U3 4acrell npsMoM, OKPYXHOCTH HAa HEJIMHOBAHHON M KJIETYATOH
Ooymarey, «Jlenurenu u kpatHsie. [IpusHaku nenumocTtn», «Hambompimmii oOmmit
JeNuTeNb U HauMeHblllee o0Iee KpaTHoe. JeaMMoCTh CyMMBbI M IPOU3BEICHUSY.
«IIpuBenenue 1pobu K HOBOMY 3HaMeHaTelNoy, «HaxoxieHne yacT Hesnoro 1 1ejioro
no ero yactuw». «OKpyrieHHe OeCATHUUHBIX Apobei». «Pemenue 3amad nepedbopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBiieHne OYKBEHHBIX BBIPAKEHUM IO YCIOBUIO
3ajaun». BeicBOOOAMBIIMECS YaChl MOXKHO MCIIOJIB30BaTh HA MOBTOPEHHE (B HAaUaJle U
KOHIIE Y4eOHOT0 T0/1a), Ha U3y4ueHne Hanbosiee TPYIHBIX U 3HAUMMBIX TeM: B V KJlacce
— Ha pelIeHNe YpaBHEHUH, PUBEJIEHNUE APOOU K HOBOMY 3HAMEHATEIN0, YMHOKEHHUE U
JeJIieHue JECSATUYHBIX JpoOeit, m3mepeHue yrioB; B VI kimacce — paelcTBUS C
MOJIOKUTEIIbHBIMA M OTPULATEIIBHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CI0KEHUE U
BBIUMTAHKUE YMCE, COACPKALUX LIEYI0 U APOOHYIO YacTh, HA YMHOKEHUE U JICTICHHE
O0OBIKHOBEHHBIX JAPOOEH.

Anzebpa

B 03HaKOMHUTEIBHOM IIJJaHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIHE TEMBI:
«ppaunonansaeie yncia. [elicTBuTenbHble ynuciay, « CpaBHEHHE IEMCTBUTEIbHBIX
quces, apu@METHUICCKHE ACHCTBHS C JICHCTBUTEILHBIMU uYMcliaMuy, «HaxoxneHnue
MPUOJIMKEHHBIX 3HAYEHWW KBaApaTHOTO KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPETHEU U YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTENIN», « DyHKIUS Yy
=vXx u ee rpaduk», «[lorpenrHocTs 1 TOUHOCTH MPUOIKEHUS, «UETHBIC M HEUETHBIE
Gynkimm», «OyHKIHA y=X", «DyHKIusa y= ax’, ee rpaduk u cBoicrsa. I'paduku
Gynkumit y= ax’ + n 1 y=a(x-m)?, «YpaBHEHHUE C IBYMs [IEPEMEHHBIMH U €rorpaduK»,
«I'padpuueckuii cocoO peleHusl CUCTeMbl ypaBHeHUi», «3o00paxenue



YJIEHOB apU(METHIECKON U T€OMETPHUUECKON POTPECCHI TOUKaMH Ha KOOPAMHATHOM
MJI0CKOCTH. JIMHEHHBIN U 3KCIIOHEHIHUANBHBIN poCcT. CIOKHBIE POLEHTHD.

CrenyeT yMEHBIIMTh KOJHWYECTBO 4YAacOB Ha u3ydeHHe TeM: «DopMynb»,
«Jloka3zaTenbCTBO TOXKIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMSI HEHU3BECTHBIMU,
«I"paduk MUHEHHOTO ypaBHEHUS C ABYMs NepeMeHHbIMUY, «I'paduyeckoe pelieHue
JIMHENHBIX YPABHEHUN U CUCTEM JIMHEHHBIX ypaBHEHUI», «CBONCTBA KBAJIPAaTUUYHOM
byHKITINY.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCMOJIb30BaTh: ISl JIydllen
npopaboTKu Hambosnee BaKHBIX TeM Kypca: «Pemenune ypaBHeHwmit», «Pemenue
cUCTeM ypaBHeHUI», «CoBMecTHbIE NEHCTBUS ¢ Ipo0siMuy, «[IpumeHenne cBOiCTB
apu(MeTUYeCKOro KBaJAPaTHOIO KOPHSA»; Ha TIOBTOPEHHUE, peIlIeHue 3ajad,
npeoOpazoBaHuE BBIPAXKEHUM, a TAK)KE Ha 3aKPEIJIEHUE U3yYEHHOT0 MaTepuara.

T'eomempusn

CrenyeT OCHOBHOE BHUMAHHE YJEIINUTh MPAKTUYECKOW HANPaBIECHHOCTH Kypca,
UCKIIIOYMB M YIOPOCTUB HauWOOJIee CIOXKHBIA 11 BOCHPUSITHS TEOPETUUYECKUI
Marepuasi. Ha ypokax reoMerpud HEOOXOAMMO MAaKCUMAJIbHO HCHOJb30BATh
HarjsAHble CpelacTBa OOydeHHs, OOJble MPOBOJUTH IPAKTHUYECKUX paboT cC
y4yaluMucs, peuars 3a1aud. CTpOUTh pelieHue 3a1a4 Mpu NOCTOSSHHOM O0OpalieHUH
K HATJISITHOCTU — PUCYHKaM U YE€pPTEkKaM.

O3HaKOMHUTENBHO JaTh TeMBL: «TeopeMbl M J10Ka3aTEIbCTBO. AKCHOMBDY,
«JlokazarenbCcTBO  OT MPOTUBHOrO», «CymecTBOBaHME M €IWHCTBEHHOCTH
NEPICHAUKYJIIApA K OpsaMon», «MeToa reomeTpuueckux mecr», «Meron yaBoeHus
Meauanbsy, «Teopema Paneca u Teopema O IPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKay, «I3MeHeHne TpUroHoMeTpudeckux (GyHKIUH PU BO3pacTaHUU
yriaa», «®@opMmylbl i1 PaguyCcOB BIUCAHHBIX M OINUCAHHBIX OKPYKHOCTEU
MPaBUJIBHBIX MHOTOYTOJBHUKOBY», «YpaBHEHUE NpsMoily, «JIBuxenue», «CBOMCTBa
IBWKEHUA», «Teopema 0 IpOU3BENEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KACATEIbHOW.

CrenyeT yMEHBIIUTh KOJHMYECTBO YacOB Ha M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypsl. OCHOBHbIE CBOMCTBA OCEBOI CUMMETpHUN», «LIeHTpaibHass CUMMETPHSI»,
«ITapannensubiii mepenocy», «lloBopor», «lIpeoOpazoBanue mnomo6us. IlomgoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4d HA ITOCTPOCHHUE C IMOMOIIBIO
UUPKYJISl W JIMHEWKW», «JlekapToBbl KOOpAMHATHI Ha IUJIOCKOCTW», «PemeHune
TPEYroJabLHUKOBY, «[loobue dhurypy.

BricBoOOAMBIIIMECS YaChl UCIIOJIB30BATh HA PEIICHHUE 3a/1a4 U TOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, 4TO JaHHBIM KypcC BBI3bIBAET HAWOOJIBIINE CIIOKHOCTU MAJIS
oOyuartonuxcst ¢ 3P, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM pa3BUTHUSL CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3y4YeHHEe JOJIKHO CTPOMUTHCS Ha 0a30BOM YpOBHE U
NOCTYITHOM JUIs YYEHHKOB Marepuasne. OCHOBHOE BHHMAaHUE CIEAYET YNEIUTH
paszzienaM, CBA3aHHBIMH C TIOBTOPEHHEM IMPONIAECHHOIO MaTepuaia, YBEIUYHUTh
KOJIMYECTBO YIPAXHEHUU W 3a/1aHUM, CBA3aHHBIX C MPAKTUYECKON IEATEIBHOCTHIO
00yyarommxcs.



Heo0xomuMo TepecMOTpeTh COJIEpKaHHE TEOPETUYECKOr0 MaTepualia u
XapaKkTep €ro H3JIOKEHUS: TEOPSTUUYESCKHA MaTephal MpPENoJHOCUTh B IIPOIECCE
pelIeHus 3a7ad W BBIMIOJTHCHHUS 3aJaHU HaTJISTHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIA W 3alIOMHHAHUS CIIOKHBIX (OPMYJ, PEIICHUS HECTaHIAPTHHIX,
TPYAOEMKHX 3aaHui. P TeM creayeT u3ydaTh B 03HAKOMHUTEIIHFHOM IUTaHE.

[IpumepHas mporpaMmma MpeaocTaBisieT aBTopy padoueil mporpaMmbl cBOOOIY
B paclpesieJIeHUu MaTepualia 1o 4eTBepTsaM (Tpumectpam). Pacnpenenenue BpeMeHu
Ha U3yYyeHUE TeM B TEUEeHUE Y4YeOHOro TIoAa CAMOCTOSITENIBHO OIpEeeliseTcs
00pa3oBaTeNbHON OpraHu3alren U 3aBUCUT OT OCOOEHHOCTEN IPYIIIbI O0yYarOIIMXCS
¢ 3IIP u ux ocoObIx 00pa3oBaTENbHBIX TOTPEOHOCTEN.

IIpuMepHbIe BUIBI AesiTeIbHOCTH 00y4aromuxcs ¢ 311P, 00ycinoBiaeHnHble
0co0bIMU 00pa3oBaTeJbHBIMU MOTPEOHOCTAMH M 00ecIIeYrBAOIIME
OCMBICJICHHOE OCBOCHHE COJePKaHUM 00pa30BaHMs 110 PeAMeTy
«MaremaTuka»

Conepxxanue BUAOB nesTenbHOCTH oOyuwaromuxcs ¢ 3IIP ompepensiercs ux
0COOBIMU 00pa30BATEIbHBIMU MOTPEOHOCTAMHU. [IOMUMO HIMPOKO HCMOJIB3YEMBIX B
OOII OO0 o6mux amst Bcex 00ydarouuxcsi BUJOB JACATEIBHOCTU CIAEAYET YCUIHUTh
BU/JIBI ICSITEIIBHOCTHU CrieU(PUIHbIC JJIsI JAHHOW KaTeropuu JeTei, 00ecreurnBaroIme
OCMBICIIEHHOE OCBOCHHME COJIEp)KaHMUsI OO0pa30BaHUA IO TMPEAMETY: YCUIICHUE
IPEAMETHO-IIPAKTUYECKON JEATEIbHOCTH C AaKTUBU3ALMEW CEHCOPHBIX CHCTEM;
YepeoBaHUE BHUJOB JICATENIBHOCTH, 3aJCUCTBYIOIIUX PpA3JIUYHBIE CEHCOPHBIC
CHUCTEMBbI; OCBOEHHE MaTepuaja ¢ OMOpPOi Ha alrOPUTM; «IOIIArOBOCTh» B U3yUYCHUU
Marepuaa; UCIOJIb30BaHUE JOMOJHUTENBHOW BU3yaAIbHOW OMOPHI (CXEMBI, ITIA0JIOHBI,
OTIOpHBIEC TAOJMIIBI); PEUEBOM OTYET O TpOIECCe U pe3ysbTaTe ACsATEIbLHOCTH;
BBITIOJTHEHUE CIEIUAIbHBIX 3aJaHUi, O00ECMEeUUBAIOIINX KOPPEKIUIO PEryIsIun
y4eOHO-TI03HABATENBHOM IESITEIbBHOCTU U KOHTPOJIb COOCTBEHHOTO Pe3yJIbTata.

[IpumepHasi TemaTH4eckass U TEPMHUHOJOTUYECKAsT JIEKCHMKAa COOTBETCTBYET
OOII OOO.

st oOydvarommuxest ¢ 3IIP cyiecTBEeHHBIM SIBISIOTCA TPUEMBI PabOTHI C
JIEKCUYECKUM MaTeprayioM 1o mpeamery. [lpoBomurtcs crnenuwaibHas paboTa 1O
BBEJICHUIO B aKTUBHBINA CJIOBaph OOYYaIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHHU.
N3yuaeMble TEpMUHBI BBOJSTCS HA TIOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyaIbHAs
MOJIJIEPAKKA, AITOPUTMBI PaOOTHI € ONpe/IeICHUEM, OTIOPHBIE CXEMBbI JIJI aKTyau3aluu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM
CTaHapTOM OCHOBHOIO 001ero oOpa3oBaHus y4eOHbIM mpeamer «MareMaTukay
BXOJUT B HpeaMeTHyl ob0nactb «Martemaruka ¥ MHQPOpMaTHKa» M SBISETCS
o0si3aTenbHBIM It u3ydeHus. B 5-9 knaccax yueOnblit npeamer «MaTemaTHKa
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TPAJUIIMOHHO M3YYaeTcs B pamMKax CJIeIyIOMIMX y4eOHBbIX KypcOB: B 5-6 kiaccax —
Kypca «Marematukay, B 7-9 Kiaccax — KypcoB «AureOpa» (BKIOYas AJIEMEHTHI
CTaTUCTUKHW M TEOpUU BeposiTHOCTeH) u «I'eomerpusi». Hacrosiel mporpaMmoit
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposiITHOCTh U CTATUCTUKAY.

Hacrosimieit mporpaMmMoit mperycMaTpUBaeTCs BbIACJICHHE B y4eOHOM IUTaHE Ha
U3y4YeHHE MaTeMaTHKU B 5—6 Ki1accax 5 yueOHbIX YacOB B HEJIEIO B TEUEHUE KaXKI0TO
roja oOyueHus, B 7-9 kiaccax 6 yueOHBIX YaCOB B HEEIIO B TEUCHHE KaKJ0TO ro/1a
oOyueHwus1, Bcero 952 yueOHBIX vaca.

Copnepxxanne yueOHOro mnpeaMera «MaremaTtnka», MPEACTaBICHHOE B
[Ipumepnoit paboueit mporpamme, cootrBerctByer DI'OC OO0O, IIpumepnoit
OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMe€ OCHOBHOTO OOIIero oOpa3oBaHus,
[IpumepHOii aganTUPOBAHHONW OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMe OCHOBHOTO
o01ero o0pazoBaHus 00YUYaAIOIIUXCS C 33JICPIKKOM IICUXUYECKOTO Pa3BUTHS.

Tematnueckoe IUIAHUPOBAaHHME  YYEOHBIX KYpPCOB M PEKOMEHIYEeMOe
pacnpeneneHue yueOHOro BpeMEHH Ui U3yYEHHUsI OTJEIbHBIX TEM, NMPEJIOKEHHBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTPUBATh KaK MPUMEPHBIE OPUEHTHPHI B TOMOILb
COCTABUTENIO ABTOPCKOW paboyeil mporpaMMbl U MPEXJE BCETO YUYHUTEN. ABTOP
pabouell mporpaMMbl BIIPaBE YBEJIWYUTH MPEMJIOKEHHOE YHCIIO YYEOHBIX 4acoB Ha
TeMbI, TpeOyromue Ooree AIUTeNbHOro u3ydeHus oOydarommmucs c¢ 3IIP, wim
YMEHBUIUTH KOJMYECTBO YACOB HA TE€MBbI, H3y4YaeMble Ha 03HAKOMHTEJILHOM YpPOBHE.
JIOIyCTUMO TaKXe JIOKaJIbHOE IIEPEPACIIPENECIICHUE U IIEPECTAHOBKA 3JIEMEHTOB
COJEp)KaHusi BHYTPM JAHHOTO Kjacca. KoiauuecTBO MpPOBEPOUHBIX  paboT
(TeMaTH4yecKuil U UTOrOBBIN KOHTPOJIb KaUeCTBA YCBOCHHsI yueOHOro MaTepuaia) U Ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pabOThI, TECThl) OCTAIOTCSI HA YCMOTpPEHHUE
yuutens. Takke yunuTenb BIPaBe YBEIUUNUTh WIM YMEHBIIUTh YUCIIO YY€OHBIX YacoB,
orBeA¢HHBIX B [IpumepHoii paboueidt mporpamme Ha 0000IIeHHE, TOBTOpPEHUE,
CUCTEMATH3ALMI0 3HAHWK oOOydarommxca. EAMHCTBEHHBIM, HO NPUHLUIHAIBHO
BaXXHBIM KPUTEPHUEM, SIBISIETCA JIOCTH)KEHHE PE3yJIbTaTOB OO0y4Y€HHs, YKa3aHHBIX B
HACTOSIIEN MPOrpaMMe.
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[TPUMEPHA PABOYAS [TIPOI'PAMMA YUEBHOTI'O KYPCA
«MATEMATHKA». 5-6 KIIACCBI

Henun n3yyeHusi yaeOHOro Kypca

[IpropuTeTHBIMH LENIMHU 00yYEHUS MaTEMATHKE B 5—6 Kiaccax sSBIISIOTCS:

" mpoAosiKeHUEe (HOPMHUPOBAHUSI OCHOBHBIX MAaTEMAaTHYECKUX TMOHITHH (Yucio,
BENMYMHA, reoMeTpuueckas (urypa), o0ecreynuBaIuX MPEeEeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHMS 00yUYaIOIIUXCS;

" pa3BUTUE WMHTEJUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00ydarouuxcs ¢
311P, nmo3HaBaTebHOW aKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHHH, HHTEpeca K
W3YYCHHUIO MAaTEMaTUKH;

* noxaBeaeHue oOyyaromuxcs ¢ 3[1P Ha TOCTyTHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KaIOIEero MUPa;

* ¢opmupoBaHUE (PYHKIHOHAIBHOW MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYECKUE OOBEKTHI B PEATbHBIX KU3HEHHBIX CUTYaIUsIX,
MPUMEHSITh OCBOCHHBIC YMEHHS JUJIsi PEUICHUS NPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATH IOJYUYCHHBIE pE3yJbTaThl U OLIEHUBATh MX Ha
COOTBETCTBHE MPAKTUYECKON CUTYaIINH.

OCHOBHBIE JMHUU COAEPKaHUS Kypca MareMaTUKH B 5—6 Kiaccax —
apudMeTnyecKas U TeOMEeTpuYecKas, KOTOPhI€ pa3BUBAIOTCS MMapalIeNbHO, KaK/Ias B
COOTBETCTBHH C COOCTBEHHOM JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JPYroH, a B
TECHOM KOHTAaKT€ M B3aUMOAECHCTBHHU. TakKe B Kypc€ MPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU aireOphl U ONMUCATEIbHON CTAaTUCTHKHU.

N3yyenue apudmeTndeckoro marepuaiga HauMHAETCA CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHUM O HATYpaJbHBIX UYHCIIAX, MOJYYEHHBIX B HauajdbHOU miKoie. [Ipu
9TOM COBEPIICHCTBOBAHUE BBIYUCIUTEILHON TEXHUKHM U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUW COYETACTCS C Pa3BUTHEM BBIYMCIMUTEIBHOW KYJIbTYPhI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEUIUM MpUéMaM MPUKUJKU U OLIEHKU PEe3yJIhTaTOB
BbIUMCJIEHUI. I3yueHne HaTypaabHbIX YKCEeIl IPOJI0HKAETCs B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU MOHSATUSIMU TEOPHUH ICIIUMOCTH.

Jlpyroii KpymHbIi OJIOK B colepKaHUU apu(PMETHIECKON JTUHUU — ITO JPOOH.
Hauano n3ydennsi 0OBIKHOBEHHBIX U JICCSITHYHBIX APOOE OTHECEHO K 5 Kilaccy. ITo
MEePBBIM ATanm B OCBOCHUM JpoOei, Korja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
UJesMU, TOHATHSIMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApOOEi B
MOJITHOM 00bEME MPEIIECTBYET U3YUCHUIO JIECITUYHBIX APOOEH, UTO 11eJIeco00pa3Ho
C TOUYKHU 3PEHUS JIOTUKU W3JIOKEHUSI YMCJIOBOM JIMHUM, KOTJa TMpaBwiia JEUCTBUH C
JNECATUYHBIMH JIPOOSIMH  MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMH aJITOPUTMaMHU
BBITIOJTHEHUS JEUCTBUN C OOBIKHOBEHHBIMHU APOOSMH. 3HAKOMCTBO C JIECATUYHBIMU
JIPOOSIMU PACHIUPUT BO3MOXKHOCTH JIJII TTOHUMaHUSI OOYYaIOIIMMUCS TPUKIIATHOTO
NPUMEHEHUSI HOBOW 3allMCH MIPU U3YUYEHUU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucrnosibzoBanuu. K 6 kimaccy OTHECEH BTOpPOW 3Tam B U3Y4YEHUHM JpoOe, rie
MIPOMCXONT COBEPIICHCTBOBAHUE HABHIKOB CPAaBHEHUS W TPeoOpa3oBaHUs IApoOeEi,
OCBOEHHE HOBBIX BEIYMCIUTEIBHBIX aITOPUTMOB, OTTAYNBAHUE TEXHUKU BEIYUCIICHUH,
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B TOM YHUCJIC 3HAYEHUHN BBIPAKEHUN, COAEPIKAIINX U OOBIKHOBEHHbIC, U JECATHUYHbIC
IpoOu, YCTAaHOBIICHUE CBS3EH MEXIy HUMHU, PACCMOTPEHHE MPUEMOB PEIICHUS 3a1a9
Ha apoou. B Hauane 6 kiacca NpOMCXOIUT 3HAKOMCTBO C MOHSTUEM MTPOLICHTA.

Oco0OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPULIATEIBLHBIX YHCEIl SBISETCS
TO, UTO OHM TaK>K€ MOTYT PACCMAaTPUBATHCS B HECKOJIBKO ATaroB. B 6 kiacce B Hayane
n3ydeHus TeMbl «l10n0KUTENbHBIE U OTPULIATEIBHBIE YUCIIA» BBLACISETCS MOATEMA
«llenmple yucma», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIbHBIMU YHCIAMU U
JNEUCTBUSIMU C TIOJIOKUTEIBHBIMA M OTPULIATEIIBHBIMU YHUCJIaMU MPOUCXOJUT Ha
OCHOBE COJEPXKATEJbHOTO TMOAXO0Jla. JTO TMO3BOJSET HAa JOCTYIIHOM YPOBHE
MMO3HAKOMUTD YYAIIUXCSI TPAKTUUECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YyyCcli€ W C TpaBWIaMH 3HAKOB MPU BBIMIOJHEHUM apuDMETHUUECKUX JEHCTBUM.
N3yuenue paiioHaNbHBIX YUCET HAa 3TOM HE 3aKOHYHUTCSA, a OYyJeT MpPOJOJIKEHO B
Kypce ajiredpbl 7 Kiacca, 4TO CTaHEeT CISAYIOIUM MPOX0I0M BCEX MPUHIIUITHATBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ieJieHue TPYJHOCTEHN obJieryaeT BOCIpUATAE MaTeprana, a
pacmpeesieHie BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0OydyeHUU pEmICHHIO TEKCTOBBIX 3a/lad B 5—O6 Kilaccax HCIOIb3YIOTCS
apudpmMeTrdeckre npuémsel peireHus. TeKCToBbIEC 3a7auM, pellaeMble MpU 0TpaboTKe
BBIUHMCJIMTEIBHBIX HAaBBIKOB B 5—6 KJlaccax, pacCCMaTPUBAIOTCS 3aJa4d CIICAYIOIIUX
BUJIOB: 3ajJaud Ha JIBIDKEHUWE, HAa YacTH, Ha T[IOKYNKU, Ha paboTry u
MPOM3BOJUTEIBHOCTh, Ha MPOLEHTHI, HA OTHOUIEHHUS W mponopuur. Kpome Toro,
oOydJaromecs 3HaKOMSTCS ¢ MpUEMaMH PEIICHUs 3ajJad MepedopoM BO3MOXKHBIX
BapUAHTOB, y4yaTcs paboTaTh ¢ HH(POPMAILIUEH, TPEACTABICHHON B (popMe TaOJINIl UITH
arpamm.

B Ilpumepnoii paboueit mnporpamMme MPEeAyCMOTPEHO (HOPMHUPOBAHUE
MPOIIEIEBTUUECKHUX alre0OpandecKux mpecTaBieHni. bykBa Kak CHMBOJI HEKOTOPOTO
Yyycjia B 3aBUCHUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJUTCS ITOCTENEHHO.
BykBeHHasi CUMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXKJE BCEro JI 3alucy OOIIUX
YTBEPXKICHUM W MNPEIJoKeHUuH, (opMyn, B YACTHOCTH ISl  BBIYHCICHUS
F€OMETPUYECKUX BEIIMYMH, B KAUECTBE «3aMECTUTEIIS» YHCIIA.

B kypce «Marematukn» 5—6 KJIacCOB MPEACTABICHA HATJISIAHAS T€OMETPHS,
HalpaBJICHHass Ha  pa3BUTHE OOpPa3HOTO  MBIILJIEHUS, MPOCTPAHCTBEHHOTO
BOOOpXKEHUS, N300Pa3UTEIIbHBIX YMEHUNU. DTO BAXKHBIN TAll B U3yUCHUU T€OMETPUH,
KOTOPBIA OCYIIECTBJISIETCSI HA HAIVISIAHO-TIPAKTUYECKOM YpOBHE, ONHUpAeTCs Ha
HarJSIIHO-00pa3HOe  MBINIUICHWE OOydaromuxcsi. bonbpinas poiab  OTBOJUTCS
MPAKTUYECKOM  AESATEIbHOCTH,  OMBITY,  3KCIEPUMEHTY,  MOJIECIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCSI C TE€OMETPUYECKUMH (GUTypaMd Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIMMMH KOH(PUTYpaIusiMu, ydaTcss u300paxaTh HX Ha
HEJIMHOBAaHHOW W KJIETYaTOW Oymare, pacCMaTpHBAIOT MX MPOCTEHINE CBOWCTBA. B
MpOIIeCcCe M3YyUCHUS HATTSIHOW TeOMETPUM 3HAHUS, TTOJYYCHHBIC 00YYaIOIMMUCS B
Ha4yaJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.
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MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy MmiIaHy B 5—0 KiaccaX H3y4aeTcs WHTETPUPOBAHHBIN
npeamer «MaTeMaTuka», KOTOpPbIM BKIOYaeT apuMETHUECKU MaTepuan |
HaTJISAHYIO TE€OMETPHIO, a TAKXKE MPOTIEIEBTUUECKIE CBEACHUS U3 anreOpbl, 3JI€MEHTHI
JIOTUKY ¥ Hayaja OMUCATEeIbHOW CTATUCTUKH.

Y4eOHBIii TUIaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee 5
y4eOHBIX YacoB B HENEI0 B TEUCHUE KAXJIOTO rojaa oOydeHus, Bcero He menee 340
y4eOHBIX YacCOB.

Conep:xkanue yueOHOro Kypca (mo rogam o0yueHus )

S KIIACC

Hamypanvhnule uucna u Hynsp

HatypansHoe uwncio. Psa nHarypanbabix uucen. Yuciao 0. M3o00paxenue
HaTypaJbHBIX YHCEJ TOYKAMH Ha KOOPJIMHATHOU (YHUCIIOBOM) MPSIMOIA.

[lo3uunonHas cucTtemMa CUMCIeHus. Pumckas Hymepayusi Kaxk npumep
Heno3uYUoOHHOU cucmemvl cuucienus!. JlecATHUHAsA CHCTEMA CUUCIICHHSL.

CpaBHEHHME HATypaJbHBIX YHCEN, CPABHEHHUE HATYyPAIbHBIX YHCEN C HYJIEM.
Cnioco6sl cpaBHeHUs. OKpyTiIeHUE HATYPATbHBIX YHCET.

CnoxeHre HaTypaJbHBIX YHCEN; CBOMCTBO HYJIA MpPHU CIOKEHHHU. Brruntanue
KaK JIelicTBHE, OOpaTHOE CIOKECHUIO. YMHOXKEHUE HATYPAIbHBIX UYHCEI; CBOMCTBA
HYJIS ¥ €IUHUIIBI IPU YMHOXKEHHH. [[efeHne Kak nencTBue, 00paTHOE YMHOKEHUIO.
KomrionenTsl  geiicTBui, CBA3b  MexAy HuMH. IIpoBepka  pesyinbrara
apudmeTHdeckoro JgercTBus. llepeMecTUTeNlbHOE W COYETATEIBbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS W YMHOXCHHS, pdacnpedeiumenpHoe CE0UCMB0 (3aKOH)
VMHONCEHUSL.

Hcnonb3oBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOIO KOMITIOHEHTA W 3alHUCH
CBOMCTB apu(PMETUUECKUX JTCHUCTBUIA.

Jlenumenu u xpammuvle uucaa, pas3ioKEHUE HA MHOXUTENH. lIpocTeie wu
cocTaBHbIe uucna. [lpusnaxu oenumocmu na 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEIEM. 3aITUCh YUCIIA B BUJIE CYMMBbIPA3PSIHBIX
CJIaracMbIX.

HucnoBoe BbIpakeHUE. BplunciieHME 3HAYEHUM YMCIOBBIX BBIPAXKECHUN,
MOPSAIOK  BBINOJHEHHS  JAeucTBUU.  Mcmosib3oBaHMe  IIPpU BBIYMCIICHUSX
MEPEMECTUTEIBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKEHUS,
PacnpeoenumenbHo20 C8OUCMBA YMHONCEHUSL.

Apodu

[IpencraBienre o JOpobW Kak CIOCOOE 3amMMCH  YacTH  BEIWYHHEI.
OO6bikHOBeHHBIE ApoOu. [IpaBuiibHbIE U HeNpaBUIIbHBIE ApoOu. CMenianHas apoOb;

! 3nech 1 nanee KypCHBOM 0603HAYEHBI TEMBI, H3yUEHUE KOTOPHIX MPOBOJMTCS B 03HAKOMHTENBHOM IUIaHe. [lenaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEM H3yIaeMOro MaTepHraa.
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Mpe/ICTaBICHUE CMEIIAHHOM IpoOu B BUE HENIPaBUIbHOM APOOU U BBIIEICHUE LENI0N
YacTH YUCJIa U3 HENPAaBUIbHOW Apoou. M300pakeHne npodeil ToukaMu Ha YUCIOBOM
npsimoil. OcHoBHOE cBOMCTBO Jipodu. Cokpawenue opobeiti. llpusedenue opobu k
Hosomy 3namernameinto. CpaBHEHUE APOOEH.

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

Hecarnunas 3anuch apoOeil. [lpencraBienue necsITUYHOM JpoOu B BHIE
OOBIKHOBEHHOM. M300paskeHne NeCATUYHBIX JpoOei TOUKaMH Ha YMCIOBOM MPSMOIA.
CpaBHeHHE ECATHUHBIX APOOECH.

Apudmernueckue ACHCTBUA C  ACCATUYHBIMH  JApoOsimu.  Okpyenenue
oecsamuyHblx Opooell.

PemeHne TekCTOBBIX 33124

Pemienne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. Pewsenue nocuueckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MOA*CHBIX apuanmos. VIcnoap30BaHue U
pEIIeHNH 33729 TaOJUI] U CXEM.

Pemenne 3amay, comepiKamux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIHMYMHBI:
CKOpPOCTbH, BPEMsI, pAaCCTOSIHHE; IIeHA, KOTUIECTBO, CTOUMOCTh. ETMHUIIBI H3MEPEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUSA, BPEMEHHU, CKOPOCTH. CBS3b MEXKIY €IMHUIIAMH
M3MEPEHUS KaXKI01 BETUINHBI.

Perenne oCHOBHBIX 3a7a4 Ha IpOOH.

[IpencraBieHne JaHHBIX B BHJIE TAOJHII, CTOTOUATHIX AUATPAMM.

Harasignas reomerpust

Harnsinaeie npencraBinenus o purypax Ha IiIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
Jy4, yroJj, JIOMaHas, MHOTOYTOJIbHUK, OKPYXXHOCTb, Kpyr. Yroiu. IIpsMoi, oCcTpbIi,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METpUYECKUEe €IWHUIBI JUIUHBI. J[JInHa JTIOMaHOU, TepuMeTp
MHOTOYTOJIbHUKA. MI3MepeHne u NoCTpOeHUE YIIJIOB C MIOMOIIBIO TPAHCIIOPTUPA.

Harnsigaele mpeacraBieHuss o ¢Qurypax Ha TIUIOCKOCTH: MHOTOYTOJBHUK;
OpSIMOYTOJIBHUK, KBaJIpaT; TPEYTOJIbHUK, O paseHcmee Quyp.

N3o6paxkenne ¢uryp, B TOM 4YHCIE€ Ha KierdaToi Oymare. [locmpoenue
KOHGQuzypayuti u3 yacmeti npsAMOU, OKPYHCHOCMU HA HENUHOBAHHOU U KIemyamoll
oymaeze. icnonb30BaHUE CBOWCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBapaTa.

[lnomans mNpsSAMOYrodbHUKAa W  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM uucie (Quryp, m300pak€HHBIX Ha KieT4aTod Oymare.
EnauHuier n3mepenus mioniaiu.

Haensouvle npeocmasnenusi o npocmpanHcmeenHvlx uaypax: npsamoy2oibHblll
napannenenuneo, Kyo, MHO202paHHuku. M300pasicenue npocmeriuiux MHO202PAHHUKOS.
Pazeépmrku xyba u napannenenuneoa. Cozoanue mooeneli MHO20SPAHHUKOS (U3
bymaau, nposoIoOKU, NAACMUIUHA U OP.).

06vém npsamoy201bHOo20 napaiieienuneda, Kyoa. Eounuyvl usmepenus 06véma.

6 KITIACC

Hamypanvhnoie yucna
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Apudmernueckre IEUCTBUS C MHOTO3HAYHBIMH HATYPAJIbHBIMH UYHCIAMHU.
YuciioBbIE BEIPAKEHHUS, MOPSAOK ACHCTBUM, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
IPU BBIYHUCICHUSAX MEPEMECTUTEIBHOIO W COYETATEIBHOTO CBOMCTB CIIOKEHUS U
YMHOXKEHHUSI,  pacnpedeiumenbHo2o  ceoltcmea  ymHoxcenusi.  OKpyTieHue
HATypaJIbHBIX YUCET.

JlenuTenu W KpaTHBIE YMCIA, HAUOOIbUWUL 0OWuULl Oeumeb U HauMeHbulee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JleieHne ¢ OCTaTKOM.

Jlpoou

OObIKkHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIeHUuEe IpoOeH.
CpaBHeHHE U YNOpsAOYMBaHHUE ApoOeil. PemieHne 3a1ay Ha HAXOXKIEHUE YaCTU OT
[EJOr0 M LEeJoro Mo ero 4vactu. JpoOHoe dYHCIO Kak pe3yibTaT JAelieHUs.
[IpencraBienue aecITUYHON poOU B BUAE OOBIKHOBEHHOW APOOM M BO3MOKHOCTH
Ipe/CTaBlICeHUsT OOBIKHOBEHHOUN ApoOM B BUJE JecATUYHOU. [lecsatuunbie npoOu u
MeTpHuueckasi cucremMa mep. ApudmeTrndeckue ASHCTBUS U YHUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUHBIMU APOOSMHU.

OtHomienue. JleneHue B JTaHHOM OTHOIICHUH. Macwmab, TPOTOPIUSL.
[IpumeneHre mponopurii Py PEMIEHUU 33/1a4.

[Tonarue npoueHTa. BeruncieHue nmporeHTa OT BEIUYUHBI U BEIIMYUHBI 110 €€
MPOLICHTY. BbIpakeHHe MNPOLIEHTOB JeCATUYHBIMU JApoOsimu. Pemienuwe 3agad Ha
MPOIEHTHI. BeIpakeHNE OTHOIICHHS BEJIMYUH B MPOICHTAX.

Ilonosicumenvuvie u ompuyamenbHbvle YUC1a

[TonoxuTenbHble W OTpUUATENbHbIE uMcia. Llenble uncna. Moodyrw uucha,
eeomempuieckas unmepnpemayusi Mooyis uucia. VI3oOpaxeHue uyucen Ha
KOOPAMHATHOM NIpsAMON. Yucnosvle npomedcymxu.

CpaBHeHue umcen. ApupMeTHYeCKHUe NEUCTBUS C TOJIOKHUTEIbHBIMU U
OTpULIATEILHBIMU YUCIIaAMHU.

[IpsiMoyroJibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KOOpIHWHAThl TOYKH Ha
IUIOCKOCTH, abcuucca U opauHata. [locTpoeHune Touek W GUryp Ha KOOPAWHATHOU
MIJIOCKOCTH.

bykeennuie eviparcenun

[Tpumenenue OyKB AJis 3aMMCHA MAaTEMAaTHYECKUX BBIPKCHUHN U MIPEAJIOKCHUM.
CpoiicTBa apu(pMETUUYECKUX JEUCTBUN. bByK6eHHble 6blpadceHusi U YUCI08ble
noocmaHoeky. ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyibl; (HopMyJbl IEpUMETpPaA U IUIOMIAA MPSMOYTOJIbHUKA, KBajapaTa, 00béma
napannenenuneoa u Kyoa.

Pewienue mexcmogwix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apu(METUUECKUM CIIOCOOOM. Peuienue noeuieckux
3a0auy. Pewenue 3a0au nepebopom 6cex 603MONCHbIX BAPUAHMOS.

Pewmiennie 3amau, coaepXalMx 3aBUCUMOCTH, CBSI3BIBAIONIUX BEJIUYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHHE; LIEHA, KOJMYECTBO, CTOMMOCTD; IPOU3BOIUTEIBLHOCTD,
Bpems, 00bEM paboThl. EnuHuUIBI HM3MepeHus: Macchl, CTOMMOCTH; PAaCCTOSHUS,
BpEMEHHU, CKOPOCTU. CBA3b MEXKy €AMHULIAMUA U3MEPEHUS KaXKI0W BEJIMYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOIMOPLIMOHAIBHOCTBIO BEJINYHH,
MPOLIEHTaMH; PElIeHHEe OCHOBHBIX 3a/1a4 Ha JPOOU U POLEHTHI.
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Oyenka u npukuoKa, oKpy2ieHue pe3yivmama.

Cocmasnenue 6YKEEHHBIX BbIPANCEHUL NO YCI08UIO 3A0AYU.

[IpencraBienne HaHHBIX C MOMOINIbIO Tabmui W jauarpamm. CronOdarbie
TUarpaMMBbl: YTCHUE U MOCTPOCHHUE. UTeHHE KPYTOBBIX TUarpamMM.

Haznaonaa zeomempus

Harnsinaele npeacraBiaeHus o purypax Ha MiIOCKOCTH: TOUYKA, IpsiMasi, OTPE30K,
Jyd, yroJi, JoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

Bzaumnoe pacnonosicenue 08yx npsamvix Ha nI0CKOCMU, NApaliielbHvle npsamoie,
nepneHouKyiapHvle npamvle. VI3MepeHue pacCTOSHUM: MEXIy ABYMS TOYKaMH, OT
TOYKH J0 TIPSMOIL; ITTMHA MapIIpyTa Ha KBaIpaTHOU CETKeE.

M3meperre W TOCTPOCHHWE YIJIOB C TIOMOIIBIO TPAHCIOPTHpPA. Busl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, MIPSIMOYTOJIBHBIN, TYNOYTOJIbHBIM;
pPaBHOOEIPEHHBI, PABHOCTOPOHHUM. YeThIpEXYTOIbHUK, IIPUMEPBI
YEeTBIPEXYTOJLHUKOB. [IpsSMOYTONbHUK, KBaJpaT: MCIOJIb30BAHUE CBOWCTB CTOPOH,
YTJI0B, TUAroHalnen. Mzoopasicenue ceomempuieckux (pueyp Ha HeMUHOBAHHOU Oymaze
C UCNONBL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHuKa, mpancnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSTHE TIIOMAAN PUTYPBI; € TMHUIIBI U3MEPEHUS
wiomaau. [pubnmxkéaHoe uaMepenue miomaau Guryp, B TOM 4uciie Ha KBaJpaTHOU
ceTke. [Ipubnusicénnoe usmepenue OUHbL OKPYIHCHOCIU, NIOUWAOU Kpyea.

Cummempus. yeHmpanvHas, oceéas u sepkanivhas cummempuu. Ilocmpoenue
CUMMEMPUUHBIX pucyp.

Haeznaouvie npeocmasnenus o npocmpancmeennvix ueypax. napaiieienuneo,
Kyo, npusma, nupamudd, KOHYC, UYUIUHOp, wap u ceepa. Hzobpasxicerue
npocmpancmeenuvix @ueyp. llpumepsvt pazeépmox MHO202PAHHUKO8, YUIUHOPA U
konyca. Cozdanue mooenel npoCmMpancmeeHHvlX ¢ueyp (U3 oOymacu, nposeoJoKu,
naACMUIUHA U 0p.).

Honamue o6wéma, eounuyvl uzmepenus oo6véma. OOBEM NPIMOY20abHO2O
napannenenuneoa, Kyoa.
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[TPUMEPHA PABOYAS ITPOITPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIIACCBI

Hean n3yyeHusi yaedOHOro Kypca

AnreOpa sBIIE€TCS OJHMM H3 OMNOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHAa
o0ecreynBaeT HM3y4yeHUE JPYruX AHCLHMIUIMH, KaK €CTECTBEHHOHAay4HOro, TaK M
TYMaHUTApHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO JIJIS TPOIOJKEHHS 00pa30BaHus U
B TOBCEAHEBHOM XU3HU. Pa3zButue y oOydaromuxcs Hay4YHBIX MPEICTaBICHUN O
MIPOUCXO0XKJICHUN
U CYIIHOCTH anrebpamdeckux abCTpakiui, crmoco0e OTpakeHHs MaTeMaTH4eCKON
HayKOW SIBJIGHUM W MpPOLIECCOB B MpPHUPOJAE U OOILECTBE, POJIM MATEMATUYECKOTO
MOJICIMPOBAHMS B HAyYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAayYHOTO MHUPOBO33PEHHUS U KAa4E€CTB MBIIUICHUS, HEOOXOJUMBIX JUIsl aJanTaluy B
COBpeMEHHOM LM(poBoM obOmecTBe. M3ydyeHue anreOpbl e€CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHHMs  HaOJIOgaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBILIJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JEHCTBUS M BBIBOJBI, (HOPMYIHPOBAThH
yTBepxkaeHus. OcBoeHHE Kypca anreOpbl 00EeCHeuMBAET pPa3BUTHE JIOTUYECKOIO
MBIIUICHUS OOYy4YaloIIMXCA: OHHU HCHOJb3YIOT JIEAYKTUBHBIE W HHIYKTUBHbBIC
paccyxeHus, OO0OOIIEHHE U KOHKPETU3aluio, a0CTparupoBaHUE U AaHAJOTHUIO.
OOyuenue anreOpe mpeanojaracT 3HAYUTEIbHBIH OOBEM CaMOCTOATEIbHOU
NEeATEIbHOCTH  OOyYarOUIMXCs, T03TOMY CaMOCTOSITENIbHOE pelIeHue  3aaad
€CTECTBEHHbIM 00pa3oM SBISIETCS peanu3auuend JesTeIbHOCTHOIO MPUHIMUIIA
00yueHus.

B crpykrype mporpammbl yueOHOro Kypca «Auredpa» OCHOBHOW LIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJIEPKATEIbHO-METOINYECKHEe JuHUU: «YHucna wu
BBIYHCIICHUSD; « ATIreOpandecKkre BhIpaKeHUs»; « Y paBHEHHUSI U HEPABEHCTBAY;
«Dynkuuny. Kaxknas u3 3TUX cofepkareabHO-METOINYECKUX JTMHUN pa3BUBaeTCs Ha
MPOTSDKEHUHU TPEX JIET M3YYEHHs] Kypca, €CTECTBEHHBIM O0pa3oM MeperuieTasich U
B3aMMOJICUCTBYS C JAPYTUMH €ro JUHUSMU. B Xo1e n3yueHus kypca o0ydaromumes
OPUXOAUTCS JIOTHYECKU PACCYXKJaTh, HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBsI3M ¢ 3TUM 11e51ec000pa3HO BKIIOYHUTH B MPOrpaMMy HEKOTOPbIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/ieibl MATEMAaTHYECKOT0 00pa30BaHUs U
CIOCOOCTBYIOLIME  OBJAJCHUIO  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOTO
MaTEeMaTHYECKOTO s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, YTO COJEPKATEIbHON
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AireOpa» SBISETCS €ro MHTErpPUPOBAHHBIM
XapakTep.

Copnepxxanne nuHuUM «YUucna ©  BBIYMCIEHUS» CIY>)KUT OCHOBOM IS
JaJIbHEHIIIer0 W3Y4YeHHUs] MAaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYYArOIIHUXCS
JIOTUYECKOTO MBIIIIEHUS, (OPMUPOBAHUIO YMEHHS MOJIb30BAThCA AITOPUTMAMH, a
TaK)Ke€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIIBHBIMU U
UpPpaLUOHATBHBIMU YUCIaMH, (DOPMUPOBAHUEM MPEACTABICHUN O J1EWCTBUTEIBLHOM

18



qrclie. 3aBepIlieHne OCBOSHUS YMCIOBOM JIMHUU OTHECEHO K CTapIlIeMy 3BeHY OOIIero
00pa3oBaHUs.

CopnepxaHue IByX alre0pandeckux JMHUN — « AJreOpanyeckre BhIpaXXEHUD» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYaIOLIUXCS
MaTeMaTHYeCKOro armapara, HEeOOXOJMMOro MJisi pelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 337a4d. B OCHOBHOI mIKOJe
y4eOHbI MaTepuan TPYIIUPYEeTCs BOKPYT DPALMOHAIBHBIX BBIpOKEHHH. Amredpa
JEMOHCTPUPYET 3HAUCHUE MaTEMaTUKU KakK S3bIKa JJISl TIOCTPOCHHSI MAaTeMaTUYECKUX
MoOJIeTIell, OMMCcaHusl MPOIECCOB M SIBICHUN pealbHOTO Mupa. B 3amaun oOydeHwus
anrebpe BXOIAT TakKe JalbHEWIEe pa3BUTHE AJITOPUTMHUUECKOTO MBIILUICHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, JIJIs OCBOEHHUS Kypca HH(POPMATHKH, U OBIAJCHHUE
HaBBIKaMU JIETyKTHUBHBIX paccyxaeHuil. [I[peoOpa3oBanrne CHMBOIBHBIX (JOPM BHOCUT
CBOM creuu(puyeckuil BKJAaJ B pa3BUTUE BOOOPaKEHMs, CIIOCOOHOCTEH K
MaTEeMaTH4YeCKOMY TBOPUYECTBY.

Conepxxanue (PyHKIMOHATBHO-TPAQUUECKON JIMHUU HALIEJIEHO Ha MOJy4YeHHE
IIKOJIbHUKAMU 3HaHUM 0 QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTH4eCKOW MOJENN IS
OMUCAaHUsl U HUCCIEIOBaHMs Pa3HO-OOpa3HBIX MPOLECCOB U SBJIECHUN B HPHUPOJE U
oOmectBe. M3ydeHne 3TOro marepuajia CocoOCTBYET Pa3BUTHIO Yy OOYyHAOIIMXCS
YMEHHSI HCTOIb30BaTh PA3IUYHbBIC BHIPA3UTEIbHBIE CPEJCTBA S3bIKa MAaTEMATHUKU —
CJIOBECHBIE, CUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaad B (opMHUpOBaHUE
NPEICTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTUU LIMBWIN3ALMUU U KYJIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TulaHy B 7-9 Kkjaccax wu3y4aeTcs YYeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE Da3/eibl COJEPIKaHUSA:
«Uucna u  BBIUMCICHUS», «ANTreOpanyeckue BBIPAXKEHUSN», «YPaBHEHHS W
HEpaBEHCTBA», « DYHKIIMM.

VY4eOHbIN MaH Ha K3y4yeHue anreOpel B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEIIO0 B TEUCHHE KAXKIOTO roja oOy4deHHs, BCEro 3a TpU roja
00yueHust — He MeHee 306 yueOHBIX YacoB.

Conep:xkanue y4eOHOro kypca (1mo rogam o0y4eHusi)

7 KIIACC

Yucna u éviuucnenus

PanuonajabHbIE yKc/Ia

JIlpoOu OOBIKHOBEHHBIC WM JIECSITHYHBIC, TIEPEXOJ OT OIHOU (POPMBI 3aMKCH
npobert k gpyroit. [loHaTme panmuMOHAIBHOTO 4YHWCA, 3aluCh, CpaBHEHUE,
yOOPSIOUYMBAHUE  pPALMOHAJIBHBIX  yuceld. Apudmernueckue  ACUCTBUS €
panuoHaNbHBIMU uYuciaMu. PelieHue 3amad W3 peaibHOM MPAKTHKKM HA YacTH, Ha
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Ipoowu.

CreneHb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeAeNieHHue, MpeodpazoBaHue
BBIPAKEHUI HA OCHOBE OTPE/IEICHHUS, 3aITUCh OOJIBIINUX YHUCET.

[IpoueHTsl, 3anKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUAE NPOLEHTOB. TpH
OCHOBHBIE 33/1a4¥ HA MIPOLEHTHI, PEIICHNE 3aa4 U3 PEATbHON IPAKTHKHU.

[IpuMeHeHnEe  TNPU3HAKOB  ACIMMOCTH, Pa3jOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YNCEIL.

PeanpHple  3aBHUCHMMOCTH, B TOM 4HcClIe TmpsMags W oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

Anzeopauueckue sviparxcenus

[lepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUS C NEepeMeHHOU. JlomycTtnmbie
3Ha4YEeHUs NepeMeHHbIX. [IpencraBiieHre 3aBUCHMOCTH MEXIY BEIMYWHAMHU B BHUJIE
(dopmynbl. Berarciienus o gopmyinam.

[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PABHBIEC BHIPAXKECHHS,
npaBuia MpeoOpa3oBaHUsl CyMM U MPOU3BEIACHMM, MpaBUiia PACKPBITUS CKOOOK U
IpUBEJICHUS MOJOOHBIX CIIaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. CioKe€HHe, BbIYMTAHUE,
YMHOEHHUE MHOTOWICHOB. POPMYJIbl COKPALIEHHOIO YMHOXKEHHM: KBapaT CyMMBI U
KBagpar pasHoctu. Popmysia pa3HOCTH KBaipaToB. PasioXeHue MHOIOYJIEHOB Ha
MHOUTEIN.

Ypasnenusn

VYpaBHEeHUE, KOpEHb YpaBHEHHUsA, MpaBWiIa MpPeoOpa3oBaHUsl YypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIluHenHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YHMCIO KOPHEW JMHEUHOTO
YpaBHEHHS, PEIICHUE JINHENHBIX yYpaBHEHUH. COCTaBIeHUE YPABHEHUN MO YCIOBUIO
3a7a4yu. Pelienre TeKCTOBBIX 3371a4 € IOMOILBI YPABHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux’. CucremMa aByX
JIMHEMHBIX YPAaBHEHUW C JByMs IIEpEMEHHbIMU. PemeHne cucrem ypaBHEHUU
crocoboM NoJICTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 3aa4 C IMOMOIIbIO CHCTEM
YPaBHEHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsMoi. Uucnosele pomexyTku. PaccrosHue Mexay
JIBYMs TOYKaAMU KOOPJAUHATHOU MPSIMOM.

[TpsimoyronpHas cuctema KoopauHat, ocu Ox u Oy. AbGcrcca v OpAMHATA TOYKH
Ha KoopJauHaTHOU miockocTH. [IpumMepsl rpadukoB, 3anaHHbix Gopmynamu. YreHue
rpauKOB peabHbIX 3aBUCUMOCTEH.

[Tonsitue pynkimu. I'paduix pynkuuu. CoiictBa pyHkimil. JIuneiinas pyHkuus,
e€ rpaduk. ['paduk dynkiuu y = kx + b. I paguuecxoe pewenue nunetinvix ypaeuenui
U cucmem JUHEUHbIX YPABHEHU.

2 31ech 1 maee KypcuBOM 0603HAYEHB! TEMBI, H3ydEHHE KOTOPHIX IPOBOIUTCS B 03HAKOMHTENBHOM Iiane. [lemaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEM H3yIaeMoro MaTepHraa.
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8 KIIACC

Yucna u eviuucnenusn

KBagpatHbeiii kopeHb u3 uyucna. [lonamue 006 uppayuoHaiIbHOM YUCTe.
Hecamuunvie npubaudicenusi uppayuonanvHulx uucen. CBONUCTBA apuPMeTHUECKUX
KBa/IpAaTHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYUCIIEHUAM. /[ericmeumenbhble YUcid.

Crenens ¢ 1eapIM NokaszaTeneM U e€ ceorctBa. CTaHIapTHAS 3alMCh YHCIIA.

Anzedpauueckue sviparxcenus

KBaapaTHbIil TpEXWIEH; pa3I0KEHNE KBAJIPATHOTO TPEXWIEHA HA MHOKUTEIN.

AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO aiireOpanyeckor JpoOu.
CrnoxeHue, BBIUMTAHUE, YMHOXEHHUE, JIeJICHUE  aireOpanyeckux JApoOei.
PanmoHanbHbie BBIpaXKEHUS U UX IPEOOPA3OBAHME.

Ypasnenusa u nepasencmea

KBaapatHoe ypaBHeHue, popMylia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Pemienue ypaBHEeHUH, CBOISAIINUXCS K JIMHEWHBIM U KBaIpaTHbIM. [IpocTenine
TPOOHO-pAIMOHAIBHBIC YPABHEHUS.

I'paguueckas unmepnpemayusi ypagHenuii ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JUHEUHbIX YpaeHeHuti ¢ 08ymMsa nepemenHviMu. llpuMepbl pElIeHUs CHCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aJireOpandyeckuM CIIOCOOOM.

UucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OgHON MEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynxkuyuu

[Tonsitue yukuu. O61acTh ONpeeeHUsI 1 MHOKECTBO 3HAUCHUN (YHKLUU.
CriocoObl 3aanus QyHKIIHA.

I'padux dbynkumu. Urenune cBoicTB GpyHKuuu mo e€ rpaduky. [Ipumepsr
rpa@uKoB GYHKIIMA, OTPAXKAIOIIUX PeaTbHbIC MPOIIECCHI.

OyHKIMY, OMNMUCHIBAIONIME TIPSAMYIHO U OOpaTHYH MNPOMOPIMOHATBHBIC

3aBHCUMOCTH, MX rpaduku. OyHKIMH y = x>,y = x°,y = NC :f I'paguueckoe

peuienue ypasHeHul U Cucmem ypasHeHul.

9 KUIIACC

Yucna u eviuucnenusn

JeiicTBUTE/IbHBIC YHCJIA

PanmoHaneHble 4MCNA, UPPAYUOHANbHBIE YUCIA, KOHEYHble U OeCKOHeuHble
oecamuunsie Opobu. MHoocecmso oeticmeumenvHulx Yucei, 0eticmeumensHvle Yucid
Kak beckoneunvle oecsimuynvle Opobu. Bzaumno oonosnaunoe coomeemcmeue mexcoy
MHOHCECMBOM OeliCMEUMENbHBIX YUCEN U KOOPOUHAMHOU NPAMOU.

CpasneHue  OelicmeUmenbHbIX — Hucel, apugmemuyeckue Oeucmeus C
OelicmeumenbHbiMu YUCIAMU.

N3mepenusi, npuidIMKeHNs], OLEHKH
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Pasmepsl OOBEKTOB OKPYXKAIOLIETO MHpPa, JJIMTEIBHOCTH IPOLIECCOB B
OKPY’KAIOIEM MHPE.

[TpubnuxéHHoe 3HaYEHUE BETUYMHBI, TOUHOCTh NpuOIMKeHus. OKpyTrieHue
yucen. [Ipuknaka v oneHka pe3yJIbTaTOB BEIYUCICHUI.

Ypasnenusa u nepasencmea

YpaBHeHHs ¢ OJHOM IepeMEeHHOH

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOAAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelleHHe ypaBHEHHI, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepvl peuieHUs YPAGHEeHUl mpemvel U Yemeepmou
cmenenel pasiodHCeHuem Ha MHONCUMEU.

Pemenue aqpoOHO-palMOHAIBHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.

Cucrembl ypaBHeHUM I

VYpaBHeHHE ¢ IByMs IEpEMEHHBIMH U ero rpaduk. Pemenue cucreM nByx
JMHEWHBIX YPAaBHEHUN C JBYMs NEpEMEHHBIMU. PelieHue cucteM IByX YpaBHEHUH,
OJIHO M3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoM creneHu. I'paduueckas
MHTEPIIPETALNSI CUCTEMBI YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1a4 alNreOpanyeckuM CIiocoOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U KX CBOMCTBA.

PemieHrue JIMHEHMHBIX HEPABEHCTB C OJHOW IEpeMEHHOU. PelieHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW mnepeMeHHOW. KBaagpaTHble HEpPAaBEHCTBA.
I'paduueckass wHTEpmpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
MePEMEHHBIMHU.

Dynxkuyuu

KBagparuunas ¢ynkuus, e€ rpadguk u cBoiictsa. Ilapabona, koopauHaThI
BEPIIMHBI TapadoJIbl, 0Ch CHMMETPUHU MapabOoJIb.

['paduxu byHKIIHIA: y = kx, y = kx + b, y= X%,

y = %y = k;I/I WX CBOWCTBA.

Yucnoewvie nocnedosamenvnocmu

OmnpenesieHue u cocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEN

[loHATHE 4YHCIIOBOM MOCIENOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEILHOCTH
peKkyppeHTHON (popMyoit u popmMyJiol n-ro YieHa.

ApudmMernyeckasi ¥ reoMeTpuUYEeCKas MPOrpeccuu

Apudmernueckas M reomeTpuueckas nporpeccud. PopMynbl n-ro 4ieHa
apu(pMETUYECKON U TeOMETPUUECKOM MPOTrpeccuii, CyMMbI NIEPBBIX 71 YJICHOB.

Hzobpasicenue unenos apugmemuueckou u 2eomMempuieckou npocpeccutl
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIt U IKCNOHEHYUANbHbI POCHI.
Cnooichvie npoyenmui.
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[TPUMEPHA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KITACCBI

Hean n3yyeHusi yaedOHOro Kypca

OO01ume uenu uzydeHnus yueoHoro kKypcea «I'eomerpusi» npeacrasiensl B [IOOI1
OOO. Onum 3aknroyYaroTcs, NPeXJIe BCEr0 B TOM, YTO HA YpPOKAaX TI'€OMETPUU
OoOy4Jaronuiicss y4MTCS TNPOBOJAWUTH JIOKA3aTEIbHBIE PACCYKICHHS, CTPOUTH
JIOTUYECKHE YMO3AKJIIOYEHUs, [OKa3blBaTh WCTUHHBIE YTBEPXKICHHUS U CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, MPOBOJIUTH PACCYKIEHHUS «OT MPOTUBHOTO», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (POPMYIUpPOBaTH OOpaTHBIC yTBepkaeHUs. B oOyuenuun
YMEHHUIO paCCyXJaTb COCTOMT Ba)XHOE BOCIIUTATEIbHOE 3HAYCHUE W3YUYCHUS
re€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKOM MIKOJIE.

Bropoii wnenpr0 H3ydeHHs TEOMETPHUM SBISIETCS HCIOJB30BaHUE €€ Kak
MHCTPYMEHTAa NpPHU pPEIICHWH KaK MaTeMaTHYeCKHX, TaK W IPAKTHUECKHUX 3ajad,
BCTPEUAIOLINXCS B PEATIbHOM KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTEIbHAS
JUHUSA B M3YYEHUM TE€OMETpUM B MIKoJe. JUIA 3TOro y4MTENI0 PEKOMEHAYETCS
noa0MpaTh 3a7aud MPAaKTHYECKOTO XapakTepa IJil PacCMaTpUBAEMbIX TEM, YUHUTh
00y4aronIMxcsi CTpPOUTh MaTEMAaTUYECKUE MOJIENH PEATbHBIX KU3HEHHBIX CUTYAIIH,
MIPOBOJIUTh BBIYMCICHHUS M OLEHUBATH aJ€KBATHOCTb IIOJYYEHHOTO pe3yJibTara.
KpailHe BaxXHO TOMYEPKUBATH CBSI3M TE€OMETPUU C JAPYTHUMH [PEIMETaMH,
MOTUBUPOBATh HCIOJIb30BaTh ONPEIEICHUS] T€OMETPUUYECKUX (UTyp U TOHSTHUH,
JEMOHCTPUPOBAThH IPUMEHEHUE TIOJYYEHHbIX YMEHUHN B PU3MKE U TEXHUKE. DTH CBSI3U
HauOoJiee SIpKo BUAHBI B TeMax «BekTtopb», « T[pUroHOMeTprUYEeCKuEe COOTHOLIECHUSY,
«Metona koopauHaT» u «Teopema [Tudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMY TuTaHy B 7-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«I"eoMeTpus», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE PA3IEibl COIAEPKAHUSA:
«I"eomeTpryeckue GUTYphI U UX CBOUCTBaY, «3MepeHne reoOMeTpUYECKUX BETHIUH,
a Takxke «JlekapToBbl -KOOpPJAHWHATBI Ha IUIOCKOCTH», «BekTopbl», «llBHKEHUS
miockocTu» U «IIpeoGpazoBaHust mog00Us.

VYyeOHbll TUIaH TpealycMaTpUBAET U3yYEeHHUE T€OMETpUU Ha 0a30BOM YpOBHE,
UCXOJIs U3 HE MeHee 68 yueOHbIX YacoB B y4eOHOM IOy, BCEr0 3a TPU rojia 00y4eHus
— He meHee 204 yacos.

Conepxanue yde0HOro Kypca (mo rogam o0y4eHus)

7 KIIACC

HavanpHble nmonATHsA reomerpun. Todka, mpsMas, OTpE30K, Jdyd. YToia. Buasl
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yriioB. BeprukanbHble W CMEXHBIE yIubl.  buccektpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapamiensHOCTh U EPIEHAUKYISIPHOCTD MPSMBIX.

Cummempuunvle uzypol. Ocroenvie céoticmea oce6oli cummempuu’ . IIpumepsl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OcHosHble noCmpoenusi ¢ NOMOWBIO YUPKYIS U TUHEUKU.

Tpeyronsuuk. Beicota, Meauana, OuccekTpuca, ux cBoiicTBa. PaBHoOeIpeHHBIN
Y PaBHOCTOPOHHHI TpeyroJbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa U NMPU3HAKK PABHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NPHU3HAKU MapauiesIbHbIX NpAMbIX. CyMMa yriioB TpEyroJbHHUKA.
Breninue yriel TpeyrojibHUKA.

[IpsMoyrosibHbI  TpeyronbHUK. (CBONCTBO MEOUaHbl  IPSIMOYTIOJBHOTO
TPEYroJIbHUKA, MPOBEAEHHON K runoTeHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOIbHBIX
TPEYTOJIBHUKOB. [ [pAMOYTONBHBIN TPEYTOIBHUK C yriaoM B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCMEO MPEY20AbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOW, TeopeMa o OosblieM Yyrie U OOJbIIe CTOPOHE TPEyroJbHUKA.
[lepneHaAUKYISIp U HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria H  CEpPEIUHHBIN
MEPHEHANKYJIAP K OTPE3KY KaK F€OMETPHUUYECKUE MECTA TOYEK.

OKpy>KHOCTB U KpYT, XOpAa U IUAMETP, UX CBOMCTBA. B3anMHOE pacrionoxenue
OKpPYXXHOCTM M npsmoil. KacarempHasg u cekymass K OKpPYKHOCTH. OKpPYXHOCTB,
BIIMCAaHHAs B yroJl. BrincaHHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamMm, ero mpu3Hakv M CBOMCTBA. YacTHbIE
Cllydau TMapajuieiorpaMMoB (TPSMOYTOJNBHUK, pOMO, KBaApar), UX MPU3HAKUA H
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA H IPU3HAKHU.
[IpsimoyrosnbHas Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema @aneca u meopema o nponopyuonaibHuvlx ompeskax. CpelHue TMHUU
TPEyrojbHUKA U Tpaneuuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyeonvHuxos, Koag@uyuenm noooodus. Ilpuznaxu noooobus
mpeyzonvHuxos. lIpumeHeHne moao0us Mpu perieHnH MPaKTHIEeCKUX 3a7ad.

CpoiicTBa IUIomIaaeld reoMeTpudueckux ¢uryp. DopMynbl I TIOMIATA
TPEeyTroJbHHKA, MapaienorpamMma, pomOa u Tpamenmud. OTHOIICHUE TUIOIIAICH
no100HBIX GUTyp.

Breruucnenre tuioniane TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCUHYC, TaHI'€HC OCTPOIO yrIjila MNPSMOYTOJIbHOTO TPEYroJIbHUKA.

3 3neck u manee KypcuBOM 0003HAYEHBI TEMBI, H3yYEHHE KOTOPHIX IIPOBOAUTCS B 03HAKOMHUTEIBHOM Iutane. [lemaror
CaMOCTOSATENIFHO OTIPEIeNAeT 00bEM H3yJaeMOT0 MaTepraa.

24



OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKre (QHYHKIUU YTIIOB
B 30°, 45° u 60°.

BriricanHbie ¥ IEeHTpaJIbHbIE YTIIBI, YTOJI MEXIAY KacaTelbHON U XOpIoH. YTIIbl
MEXAY XOpJAaMH U CEeKyHmMMHU. BrnucanHble W ONHMCaHHBIE YETHIPEXYTOJbHUKH.
B3auMHoe pacnonoxenue AByX OkpyxHocTeil. Kacanue okpyxHocteir. OO6miue
KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yriaoB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO. DOPMYJIbI IPUBEICHUS.

Pemenue tpeyronapbHukoB. TeopeMa KOCMHYCOB U T€OpeMa CUHYCOB. Penienue
NPAKTUYECKUX 3a7a4 C UCITOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazosanue nodoodus. [looobue coomeemcmeennbix 21eMeHMO8.

Teopema o npoussedenuu 0ompe3Kos Xxopo, meopemvl 0 NPOU3EEOeHUY OMPE3KO8
cekywjux, meopema o Keaopame KacameibHOLI.

Bektop, gnuHa  (MOIyJib) — BEKTOpa,  COHAINPABIEHHBIE  BEKTOPHI,
IPOTHBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlEpallid HaJ BeKTopaMH. Pas3nokeHne BekTOpa IO  JIBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopamHatel Bektopa. CkajasipHOE NIPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JUIsl HAXOKICHUS UIUH U YTJIOB.

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

[IpaBuibHBIE MHOTOYTOIBHUKH. [[MMHA OKpyXHOCTHU. ['pagycHas u paauaHHas
Mepa yriia, BBIYACIEHUE UTMH OyT OKpykHOcTel. [1momane kpyra, ceKkropa, CErMeHTa.

Hsuoicenus naockocmu u euympenHue cummempuu ¢ueyp (31emenmapHvle
npeocmaenenus). Ilapannenvruiii nepernoc. Ilosopom.
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[TPUMEPHA PABOYAS [TIPOI'PAMMA YUEBHOTI'O KYPCA
«BEPOATHOCTDb 1 CTATUCTUKA» 7-9 KITACCBI

Heau n3yyeHusi yaeOHOro Kypca

B coBpeMenHOM 1IH(POBOM MUPE BEPOATHOCTH U CTATUCTUKA IPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHHUH, TaK U UX
poyii B oOpa3zoBaHuu. Kaxapiii 4eoBeK MOCTOSIHHO MPUHUMAET PEIICHUS] HA OCHOBE
UMEIOIIUXCS Y HETO JaHHBIX. A JIJI1 000CHOBAHHOT'O MPUHATHS PEILICHUS B YCIOBHSIX
HeJoCTaTka WiIM H30bITKa WHGOpPMAIMM HEOOXOAMMO B TOM YHCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MbIUieHne. IMEeHHO mosTomy
OCTpO BCTajda HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOYYAIONIMXCS, B TOM 4YHUCJE
ooyuaromuxcst ¢ 3IIP, ¢yHKIIMOHAIBLHYI0O TPAaMOTHOCTH, BKJIIOYAIOIIYI0O B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABIISIONIEH YMEHHWE BOCIHPUHHMATh U KPUTHYECKU
aHaJIM3UPOBaTh UHQPOPMAIUIO, MPEACTABICHHYIO B Pa3IUYHbIX (hOopMax, MOHUMATH
BEPOSATHOCTHBIA XapakTep MHOTMX peajJbHbIX TMPOIECCOB U 3aBUCHUMOCTEH,
MPOU3BOJIUTh TPOCTEUIINE BEPOSTHOCTHBIE PAc4YE€Thl. 3HAKOMCTBO C OCHOBHBIMU
MpUHLIHUNAMU cOOpa, aHalK3a U MPECTABICHUS JaHHBIX U3 PA3IUYHBIX chep KU3HU
00111ecTBa ¥ TOCYyAapCcTBa MPUOOIIACT O0YJAIOIIUXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpamMmbl ydueOHOTO Kypca «BeposiTHOCTh M CTaTHCTHKA
OCHOBHOM IIKOJIbI BBIJIEJICHBI CIEIYIONINE COAECPKATEIBHO-METOIUYECKUE JINHUU:
«IIpencraBieHune JaHHBIX U ONKCATENbHAS CTATUCTUKAY; « BEpOATHOCTBY; « DNEMEHTBI
KOMOMHATOpUKNY; «BBepeHue B Teoputo rpadosy.

Conepxanue nuHuun «lIpeacTaBieHne NaHHBIX U ONUCATENIbHAS CTATUCTUKA»
CII’KUT OCHOBOH J1s1 JOPMUPOBAHUSI HABBIKOB Pa0OTHI C HHGOPMAIIMEH: OT YTCHHS U
WHTEpIpeTaluy uH(OpMaluu, TpeACTaBICHHOW B TaONWIAX, Ha JguarpaMMax H
rpadukax 110 cOopa, MPEJACTABJICHUS W aHalu3a JaHHBIX C HCIOJb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CpPeAHUX M pacceuBaHus. Paboras ¢ HaHHBIMH,
obOyuatomuecs: ¢ 3[IP ydarcs cuuThIBaTh U UHTEPIPETUPOBATH JIAHHBIC, BHIJBUTATH,
apryMEHTUPOBaTh U KPUTUKOBATh MPOCTEUINNE TUMOTE3bl, PA3MbIIUISATh Haj
dakTOpaMu, BBI3BIBAIONIMMH HM3MEHYMBOCTh, W OIGHUBaTh WX BIHSHUE Ha
paccMaTpuBaeMble BETMYHUHBI U TPOLECCHI.

NHTYUTUBHOE TPEICTABICHUE O CIYyYalHOM W3MEHUYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBHPYIOLIEH OCHOBOU I U3y4EHUS
Teopuu BeposATHOCTEH. bomnbinoe 3Hauenne s obyuaromuxcs ¢ 3[1P 3necy umerot
MpPaKTUYECKUE 3aJaHusl, B YACTHOCTU OINBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJIEJISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS Kak Mepa MpPaBAONOA00MS CIy4yalHOTO
coobiTus. [Ipu n3yuenun kypca oOydaroniuecst ¢ 3[1P 3HakoMATCs ¢ MpOCTEUIIUMHU
METOJJaMH  BBIYUCIIEHUS BEPOATHOCTEM B  CIyYallHBIX JKCIIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  MCXOJIaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIIONIMMH CTaBUTh M pemiaTh OoJiee CIOXKHBIE 3amadyr. B Kypc BXOmsT
HayaJbHbIE TPEACTABICHUS O CIy4YalHBIX BEIMYMHAX M HUX  YHUCJIOBBIX
XapaKTePUCTHUKAX.
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Taxxe B paMKax 3TOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYaroIIMXCs C
3[IP ¢ MHOXECTBaMHM W OCHOBHBIMU ONEpPALMSIMH HAJ MHOXXECTBaMH,
paccMaTpuBalOTCAd MPUMEPbl TMPUMEHEHWS JJs peleHus 3a7ad, a TaKke
UCIOJIb30BaHUS B IPYTrUX MaTeMaTHUYECKUX Kypcax U yUeOHBIX MPEAMETAX.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax usywaercs Kypc «BepOSTHOCTh M CTAaTUCTHUKA», B KOTOPBIU
BXOAAT pasgensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKA;
«BeposTHOCTBY; «DneMEHTHl KOMOMHATOPUKWY»; « BBeneHne B Teoputo rpagoBy».

Ha u3ydeHnue naHHOro Kypca OTBOAMT | y4eOHBI 4ac B HEIENIO B TEUEHHUE
Ka)XJI0T0 Toja o0yudenus, Bcero 102 yueOHbIX yaca.

Copnepxanue yde0HOro Kypca (1mo roaam o0y4yeHmusi)

7 KJIACC

[IpencraBienne MaHHBIX B BHJE TaOJMIl, AUArpaMm, IpaduKoB. 3arnoaHeHHUE
Ta0JINII, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peajabHBIX IMpoiieccoB. M3BiaedueHre nHpopMauu U3 auarpamm u
TaOJINII, MCTIOJIH30BAHUE U MHTEPIIPETAIINS JAHHBIX.

OnucarenpHasi CTATUCTUKA: cCpeaHee apupMETHYecKOoe, MeauaHa, pa3max,
HaumOOJbIIIEE W HAWMMEHBIIEE 3HAUYCHHUS HaOoOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYUBOCTH.

Cnyuatinslii akcnepumenm (oneim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecku 00CMoBepHbIX COObIMULL 8 NPUpPooe
u 6 obwecmee. Monema u uspanbhas KOCmMv 6 Meopull 6epoAMHOCmelL”,

I'pagh, eepwuna, pebpo. Cmenenv eepwunvl. Hucno pébep u cymmapuas
cmeneHnb eepuiut. Ilpeocmasnenue o ceésasnocmu epaga. Llenu u yukavl. [lymu 6
epaghax. O6x00 epaga (3inepos nyms). [Ipedcmasnenue 06 OpUEHMUPOBAHHOM
epage. Pewenue 3a0au ¢ nomouvio epagos.

8 KUIACC

[IpencraBieHrie TaHHBIX B BUjAE TaOJUII, AUArpamm, rpaukoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, MOAMHOXECTBO. Omnepauuu Haj
MHOKECTBaMHU: OOBEIMHEHUE, MepeceucHue, aonoaHeHrne. CBOMCTBA Omepanyii Hajl
MHO>KECTBAMM: MIEPEMECTUTEIBHOE, COYeTaTEIbHOE, pacrpeneuTelIbHOE,
BKJTFOUeHUs. Mcronp30BaHre rpauyecKoro nNpeacTaBiICHUs MHOKECTB ISl OTIMCaHUs
pEAbHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUM 33/1a4.

H3mepenue pacceusanus oammwix. [ucnepcus u cmanoapmuoe OMKIOHEHUe

4 31ech 1 ganee KypCHBOM 0003HAYEHBI TEMBI, H3yIEHHE KOTOPHIX MPOBOJUTCS B 03HAKOMHTENBHOM IUaHe. [lenaror
CaMOCTOSATEINIFHO OTIPeNIeNsIeT 00bEeM H3yIaeMOoro MaTepHaa.
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YuCn08bIX HAOOpos. [uazpamma pacceusanus.

DneMeHTapHble  COOBITHSI  ciaydailHOro omnbiTa. Ciy4aiiHble  COOBITHSI.
BepositHocT coObITU. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnydaiinpiii BBIOOp. CBsI3b MEXTy MAJIOBEPOSITHBIMUA U MTPAKTUYECKH JOCTOBEPHBIMHU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesvbes: eOUHCMBEHHOCHb NYMU, CYWeCcmB808anue 8UCAYell
BEPUIUHDL, CB5A3b MEJHCOY UYUCTIOM 8epuiun U duciom péodep. llpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomueononoscnvie coovimus. [uacpavmma Ounepa. ObveduHenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  @opmyna — ClOHCEHUs
gepossmHocmell. Ycnosnas eeposmuocmo. Ilpasuno ymuoowcenus. Heszasucumoie
coovimus. [Ipedcmasnenue sxcnepumenma 8 eude oepesa. Pewenue 3a0au Ha
HAXoJICOeHUe BepOsSIMHOCMeEll C NOMOWDbIO 0epea CAYYAlHO020 IKCNepuMeHmd,
ouazpamm Diinepa.

9 KUIIACC

[IpencrapiieHune NaHHBIX B BUJIE TAOJIUIL, TUarpaMM, TpauKoOB, UHTEPIIPETALIHS
naHHBIX. YTeHue u mocTpoeHue Tabiull, 1uarpamm, rpaduKoB M0 peaabHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
Ilackana. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOWHATOPUKH.

l'eomempuueckasn eeposmuocmo. Cryuaiinvlii 66100p MOYKU U3 ueypsvl HA
NJIOCKOCMU, U3 OMPE3Ka U U3z 0y2u OKPYHCHOCU.

HcnsiTanue. Ycenex u Heygaya. Cepust UCHIbITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepHymin. BeposTHOCTH cOOBITHI B cepuu UCTIBITAaHUI bepHyuin.

CnyvaiiHasi BENMYMHA W PACHPENECICHHUE BEPOATHOCTEW. MaremaTthueckoe
oxunanue u qucnepcus. [Ipumepsl MaTeMaTHYEeCKOro OKUIAHUS KaK TEOPETUUECKOTO
CpPEIHEro 3Ha4eHUsI BEJIMUYUHBL. MaTeMaTHYeCKOe OKUAAHUE U TUCTIEPCHUSI CITyYalHON
BEJIMYUHBI «YHCIJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum».

[Tonarre o 3akoHe OONMBIIMX Yuced. M3mMepeHne BEpPOSTHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHKEe 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOLIECTBE.

IIpyMepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIC MATEPHAJIbI

[TpoBeneHne OICHKH MOCTIDKEHUHN TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
y4eOHOTO MpeaMeTa MPOBOIUTCS B hOpME TEKYIIETO U PYyOSKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE pabOThI, CAMOCTOSTEIbHBbIE paOOTHI, 3a4eThl, MaTeMaTUYECKUE
JIUKTAHTBI, MPaKTUYECKHE palOOThl, MUCHMEHHBIH OTBET MO WHAWBHUIYAIbHBIM
KapToYKaM-3aJaHusIM, TECTUPOBAHHE.

s obyuaromuxcst ¢ 3I1P Bo3amMoxkHO n3MeHeHue (OpMYITUPOBKHU 33JJlaHUi Ha
«TIOIIArOBYIO», aIallTALIUIO IPEIaracMoro o0y4JaromeMycst TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaja: HCIOJb30BAHUE YCTHBIX M NUCHBMEHHBIX HHCTPYKIIHUH,
YIOPOIIEHNE JIIMHHBIX CIIOKHBIX (POPMYITUPOBOK MHCTPYKIIMM, pEIIEHHE C OTOPOi Ha
aNropuTM™, 00pasel, UCIOIb30BaHUE CIIPABOYHON HH(DOPMALIHHL.
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MaremaTuka
S5 kaacc

Kontponsnas padota Ne 1. Tema. HatypanibHbie uncia.

Kontponbhas padota Ne 2. Tema. JleficTBus ¢ HaTypaIbHBIMU YHCIAMHU.

Kontponsnas padota Ne 3. Tema. Mcnonib3oBaHue CBOMCTB JCUCTBUM MPHU
BBIYMCIICHHSIX.

KoHntponbHas padora Ne 4. Tema. YTriel © MHOTOYTOJIbHUKH.

Kontponbshas pabora Ne 5. Tema. [lenumocts uncen.

Kontponbshas padota Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

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

Koutponbshas padora Ne 8. Tema. YMHOKEHHE U JeieHUE TPOOEH.

KonTponbhas padora Ne 9. Tema. [lecatuunsie qpoou. CpaBHEHHE JECATUUHBIX
TPOOCH.

Kontponbhas padora Nel0. JleiicTBus ¢ AECATUUHBIMU APOOSIMHU.

Kontponbshas padota Ne 11. Tema. Itorosast KoHTposapHas padoTa.
6 kaacc

Kontponbhas padota Nel. Tema. JlenumocTs HaTypaJIbHbIX YUCE.

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

KontponbsHas padora Ne3. Tema. OtHomenue. [Iponopuusi.

Kontponbshas paborta Ned. Tema. IIporeHT.

Kontponbshas padora NeS5. Tema. YerbipexyroiabHuk. @opMysbl mepuMeTpa u
IJIOIIAIA MPSAMOYTOJIbHUKA.

Kontponbhaa padora Ne6. Tema. IlonoxxurenbHble U OTpULATENbHBIE YHCIIA.
CpaBHEHHE MOJOKUTENBHBIX U OTPULATENBHBIX YHCE]L.

Kontponbsnas padora Ne7. Tema. CrnokeHHE W BEIYMTAHUE TTOJOKUTEIIBHBIX U
OTPULIATEIBHBIX YUCEIL.

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

Kontponsnas pabora Ne9. Tema. I[IpsmoyronpHas cuctemMa KOOpIMHAT.
Jlnarpammel.

Kontponbshas padora Nel0. Tema. iToroBas KOHTpoJibHas paboTa.

Aure0Opa
7 kiaacc
Kontponsnas pabora Nel. Tema. Apudmerndeckue OEUCTBUS  C
palMOHAIBHBIMU YHCIIAMH.
Kontponbshas pabota Ne2. Tema. CterneHb ¢ HaTypalbHBIM MOKa3aTeJIEM.
KontponbsHas padora Ne3. Tema. bykBeHHbIE BBIpaKEHHUS.
Kontponshas pabota Ne4. Tema. MHOTOUICHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHUS.
KontponbsHas pabota Ne6. Tema. JInHeitHOe ypaBHEHHUE C OJTHOU MTEPEMEHHOM.
Kontponsnas padota Ne7. Tema. CucteMbl JIMHEHHBIX YPaBHEHUH.
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Kontponbnas padota Ne 8. Tema. Koopaunate! u rpaduku.
Kontponbhas padota Ne 9. Tema. [lonstue pynkuun. Jlnneiinas GpyHKIus.
Kontponbshas padora Nel0. Tema. UTorosast koHTposibHasi padoTa.
8 kinace
Kontponbhas padora Nel. Tema. KBagpatubsiii kopeHb. ApudMeTuyecKuii
KBaJpaTHBIN KOPEHb.
Kontponbnas pabGora No2. Tema. CremeHb ¢ IeIbIM  [OKa3aTeIeM.
CranpapTHbIil BUJ YHCIIA.
Koutponbhas pabota Ne3. Tema. Aunrebpaunueckass npo0Ob. CokparieHue
TPOOCH.
Kontponbshas pabota Ned. Tema. JleiicTBus ¢ anredpanyeckuMu IpoOsIMH.
KonTponbnas padota Ne5. Tema. KBagpaTHble ypaBHEHUS.
Kontponbsnas padota Ne6. Tema. YpaBHEHUsI, CBOMASIIMECS K KBaJIPATHBIM.
TekcToBble 3a71a4M, CBOIAIIMECS K KBaJAPATHBIM.
Koutponbshas padora Ne7. Tema. Cuctemsl ypaBHEHUH.
KontponbsHas padora Ne§. Tema. UucaoBble HEpaBEHCTBA U UX CBOMCTBA.
KonTtponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB € OJTHON NEPEMEHHOM.
Kontponbhas padora Ne 10. Tema. @ukuuu. yucioBbie QyHKIIHH.
Kontponbhas padota Nell. Tema. UToroBast KoHTpoJibHast padoTa.
9 kiacc
KontponbHas padora Nel. Tema. Uncna u BEIYHMCIICHUS.
KonTtponbHas padota Ne2. Tema. YpaBHeHUs ¢ OTHON IEPEMEHHOM.
Kontponsnas padora Ne3. Tema. J[poOHO-paliioHaIbHBIC YPABHEHHUS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHUH € ABYMs IEPEMEHHBIMH.
KonTponsHas padora Ne5. Tema. JInneiiHble HepaBeHCTBA C OJHOM IEPEMEHHOM.
KontponbHas padora Ne6. Tema. KBanpaTHbeie HepaBeHCTBA.
Kontponsnas padota Ne 7. Tema. KBagpatuunas QpyHKIUs 1 €€ CBOICTBA.
Kontponbshas pabora Ne 8. Tema. Apudmerndeckast mporpeccus.
Kontponsnas padota Ne 9. 'eomeTpudeckas mporpeccusi.
Kontponbshas pabora Nel(. Tema. ToroBast KoHTpoJibHas padoTa.

I'eomerpusn
7 kaacc

Koutponbhas pabora Nel. Tema. OcHOBHbIE T€OMETPUYECKHE CBOMCTBA

npocTermux Guryp.
Kontponbshas padora Ne2. Tema. CMeXHbBIE 1 BEPTUKATBHBIC YTJIbI.
Kontponshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyrOIHHUKOB.
Kontponbshas pabora Ned. Tema. PaBHOOEIpEeHHBIN TPEYTONHHUK.
KontponbsHas padota Ne5. Tema. [TapannensHbie npsMebie.
Kontponbhas pabota Ne6. Tema. CymMMa yrioB TpeyrojabHHUKA.
Kontponsnas padota Ne 7. Tema. OKpy’HOCTb U KpYT.
Kontponbshas padota Ne6. Tema. UToroBast KoHTpobHasi padoTa.

8 kinace
Kontponbnas padota Nel. Tema. UeTbipeXyronbHUKH.
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Kontponbnas padorta Ne2. Tema. Cpenusisi nuaus tpeyroiabHuka. CpeaHsis
JIUHUS TPANELHH.
KontponbsHas padota Ne3. Tema. [Inomaas TpeyroiasHuka, napajienorpamma.
Kontponbshas pabora Ned. Tema. [lnomans mnogo06HbIX duryp.
Kontponbshas padora Ne5. Tema. Teopema ITudaropa.
KontponbHas padota Ne6. Tema. YTIIbl B OKPYKHOCTH.
Kontponbshas padota No7. Tema. UToroBast KOHTpoJibHast paboTa
9 kaacce
KoutponbsHas padora Nel. Tema. Pemienne TpeyrojibHUKOB.
KonTtponbsnas padora Ne2. Tema. [Tnomanu TpeyroibHuKa, Y4ETHIPEXYTOJIbHUKA.
KontposnbHas padora Ne3. Tema. BekTopsl.
KontponbsHas padora Ned. Tema. JlekapTOBbI KOOPIMHATHI HA MIIOCKOCTH.
KontponbsHas padora NeS. Tema. [IpaBriibHble MHOTOYTOJIbHUKHU.
KontponbsHas padora Ne6. Tema. [1nomans kpyra u ero yactei.
Kontponbshas paborta No7. Tema. UToroBast KOHTpoJibHAs paboTa.

BeposSITHOCTB M CTATHCTUKA
7 kaacc

Kontponbshas padota Nel. Tema. [IpencraBienue qaHHBIX.
KontponbHas padota Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
Kontponsnas padota Ne 3. Tema. CnyuaiiHasi UBMEHYUBOCTb.
Kontponbshas padbora Ne 4. Tema. BeposTHOCTh M 4YacToTa CIy4ailHOrO

COOBITHSI.

8 kinacce
Kontponbshas pabora Ne 1. Tema. MuoxecTBa.
KonTtponbHas padora Ne2. Tema. BeposTHOCTb clTy4aiiHOTO COOBITHS.
Kontponbshas pabora Ne 3. Tema. CimyqaitHbie COOBITHS.

9 kaacce
Kontponbshas padota Ne 1. Tema. DnemMeHThl KOMOUHATOPUKHU.
KontponsHas padota Ne 2. Tema. UcnibiTanus.
Kontponbnas padota Ne 3. Tema. CinyvaiiHasi BeTu4HHa.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIUSI K OOYYEHHIO MaTeMaTHKE M IEJCHANpPaBICHHON MO3HABATEIbHOU
NEATEIIbHOCTH;

MOBBIIIEHUE YPOBHS CBOEH  KOMIIETEHTHOCTHM  4YE€pe3  MPAKTUYECKYIO
NEeSTEIBbHOCTD, TPEOYIONIYI0 MAaTEMAaTUYECKUX 3HAHUN, B TOM YUCJIE€ YMEHHUE YUUTHCS
y OpYTUX JTIOJAEH;

CIIOCOOHOCTH OCO3HABaTh CTPECCOBYIO CUTYaIMIO, ObITh TOTOBBIM JCHCTBOBAThH
B OTCYTCTBHE rapaHTHil ycliexa;

cnocobHocTh oOy4aromuxcs ¢ 3[IP k oco3HaHHIO CBOMX JOEPUIUTOB U
MPOSIBIICHUE CTPEMJIEHUS K UX MPEOIO0JIEHUIO;

CIIOCOOHOCTB K CAMOPAa3BUTHIO, YMEHHE CTABUTh TOCTUKUMBIE LIETIH;

YMEHUE pa3InyaTh y4eOHbIE CUTyallud, B KOTOPBIX MOKHO JI€WCTBOBATH
CaMOCTOATENIbHO, W CHUTyallUd, TJ€ CJIEQyeT BOCIOJIb30BaThCS CIPABOYHOU
uH(pOpMaIueil Uiy IPpYyruMu BCIOMOTaTeIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTB NEPEHOCUTH MOJIyUYEHHBIE B X0J1€ 00YUEeHMsI 3HAHUS B aKTyaJIbHYIO
CUTyaluIo (IIpY PEeLICHUH )KUTEHCKUX 3a/1a4, TPEOYIOLMX MaTeMaTHYECKUX 3HaHUN);

CIIOCOOHOCTh OPHEHTHUPOBATHCS B TPEOOBAHUSAX M IMpaBUIIAX POBEIACHMS
MPOMEXKYTOUYHOU M UTOTOBOM aTTECTALINY;
OBJIaJICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAIIPEIAMETHBIE PE3YJIBTATBI

Ognadenue ynugepcanbHbIMu yueOHbIMU ROZHAGAMETbHOIMU OCTICHEUAMU:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBSI3M B XOJ€  YCBOCHMS
MaTeMaTUYeCKOro Marepuasa;

BBISIBJIATh AC(PUUUT JAHHBIX, HEOOXOJIMMBIX JUIsl PELIEHHUS] MOCTaBJICHHON
3a/lauu;

C TIOMOIIIBIO YUYUTENSI BEIOUPATh CIIOCOO peUIeHUs] MaTeMaTHYeCcKOn 3a/1auu
(cpaBHUBATh BO3MOKHbBIE BAPUAHTHI PEILICHUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PELIEHUU MaTEMaTUYECKOM 3a1a4H;

NOHUMATh U UHTEPIPETUPOBATH MHPOPMALIMIO PA3IMYHbBIX BUIOB U (POpM
Ipe/ICTaBIICHNUS,

WJUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpaduuEeCKUMH CXEMaMU;

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

MOHMMATh U KUCIOJIb30BaTh MaTEMAaTUUYECKHE CPEACTBA HATJISIIHOCTH (rpaduki,
AuarpamMmbl, TaONMIbI, CXeMbl M JAp.) JUIA WUIIOCTpaluHd, HWHTEPIpPETaluy,
apryMeHTaluu.

32



Ognaodenue YHU68epcanbHblMu yueoHvimu KOMMYHUKAMUGHHIMU
oelicmeuamu:

OpraHU30BbIBaTh Y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO NESTEIBHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3a1aY;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHE CTIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxOJUTh O0OIlee peIIeHUE U pa3pemarh KOH(MIUKTHI Ha OCHOBE COIIIACOBaHUS
MO3UIINN U yu€Ta MHTEPECOB; CAyIMaTh NapTHEPA; HOPMYIUPOBATh, APTYMEHTUPOBATh
U OTCTaMBaTh CBOE MHCHHUC;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB IMPU HAIMYUU PA3HBIX TOYEK
3peHUs. M pa3peliaTh KOHQIUKTHI Ha OCHOBE y4€Ta MHTEPECOB M TO3MIIMI BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOI IMO3ULHMI0 U KOOPAMHUPOBATH €€ C MO3UIUAMHU
napTHEPOB B COTPYIHUYECTBE NPHU BHIPAOOTKE OOIIEro pElIeHUs B COBMECTHOM
NEATEIBbHOCTH,

BBITIOJTHATH CBOIO 4YacTh PabOTHI, JOCTUTaTh Kaye€CTBEHHOTO pe3yibTaTa M
KOOPJIMHUPOBATH CBOM JICUCTBUS C APYTUMU YIECHAMHU KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOTYKT.

Osnadenue ynugeepcanbHblMu Y4UeOHbIMU PESYIAMUGHHIMU OCUCH GUAMU:

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

IJIAHUPOBATh U OCYLIECTBISATH JEITEIbHOCTh, HAINPABJICHHYIO HAa PEIICHUE
3a71a4 UCCIIEIOBATEIBCKOTO XapaKTepa.

dbopMmynupoBaTh W yACpKUBaTh YYEeOHYIO 3ajady, COCTaBIsATh IUIAH U
MOCJIEA0BATEJIbHOCTh JCHCTBUM;

OCYIIECTBJISATh KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOIMMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIIECC U Pe3yabTaT YUYCOHOW MaTEeMaTUIECKON
JNEATEIBbHOCTH;

aJICKBaTHO OLICHUBATh MPABUILHOCTD UM OIIMOOYHOCTD BBIOJHEHUS Yu4eOHOM
3aa4u, €€ 0OBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BOBMOXKHOCTHU €€ pellIeHuS;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3ysibTaT C 3aJaHHBIM ATAJOHOM C IEJbIO
O0OHapyKEeHHsI OTKJIOHEHUH U OTIMYMM OT 3TAJIOHA.

NPEABUJICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBLI JIOCTUTHYT TpeOyeMbIN pe3ysbTaT
NeSTETLHOCTH, OMPEEATh TMO3UTUBHBIE M3MEHEHUS U HaIpaBJCHUs, TPeOYroIIue
JTajabHenIel padoThl;

peryJMpoBaTh COCOO BBIPAKEHUS SMOIIUMN.

NPEAMETHBIE PE3YJIBTATHI

Pesynbratel ocBoeHus1 yuebHoro mpenMera «MaremaTuka (BKIo4as aireopy,
Tr€OMETPHUIO0, BEPOSITHOCTh M CTATUCTUKY)», PACIpeAesIeHHbIE M0 rojaM OOydeHMs,
(GopMyIUpPYIOTCS MO MPUHIUIY A0OABICHUS HOBBIX PE3YJIbTAaTOB OT rojia K rojy, yKe
HAa3BaHHBIC B IPEABIAYIINX TOJaxX MO3ULNHN, KaK IIPABUIIO, TOCIOBHO HE TIOBTOPSIOTCH,
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HO YYHUTHIBAKOTCS (pe3yJbTaThl OYEPEIHOIO ToAa MO YMOJYAHUIO BKIIIOYAIOT
pe3yNbTaThl MPEABIAYILNX JIET).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHOU
PABOYEN [TPOI'PAMMBI KYPCA «MATEMATHKA» (ITO TOJJAM
OBYYEHNA)

OcBoenne yyeOHOTO Kypca «MaremaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJDKHO 00eCTeunBaTh OCTIDKEHHE CIEAYIONIMX MPEIMETHBIX 00pa3oBaTeIbHBIX
pE3yNbTATOB:

S KITIACC

Yucna u eviuucienus

OpueHTHPOBATHCS B IOHITHIX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYpaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU JIPOOSIMH.

CpaBHMBATH U YNIOPSAJ0YNBATH HATYPAIbHBIE YMCIIA, CPABHUBAThH B MPOCTEUIIINX
cilydasx OObIKHOBEHHBIE ApOOU, NECATUUHBIE APOOU.

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOI) MPSAMOM ¢ COOTBETCTBYIOIINM
el uncioM U u300paxkaTh HaTypalibHbIC YKCJIAa TOUKAMU Ha KOOPJIMHATHOM (UM CIIOBOM )
MIPSMOM.

Beinmonuare apudmeTudyeckue ACHUCTBUS C HATypajdbHBIMU UYHCJIAMH, C
OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUILINX CIIydasiX.

BrINOMHATH NPOBEPKY, MPUKUJIKY PE3yJIbTaTa BEIYUCICHUH.

OKpyIJISITh HaTypaJIbHBIE YKCIA.

Pewienue mexcmogwix 3a0au

Pematp TekcTOBBIE 3a7auM apuU(PMETUYECKHM CIOCOOOM M C TOMOIIbIO
OpraHMW30BaHHOTO KOHEYHOTO TMepedopa BCeX BO3MOXKHBIX BapuUaHTOB (TIpH
HEOOXOMMOCTH C HaIlPaBJISIFOIIEH TOMOUIBIO).

Pemate 3amauu, conaepxauye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIWYUHBIL:
CKOpPOCTb, BpEMs1, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTh (IIPH HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITUH).

Hcrnonb30BaTh KpaTKUE 3aIUCH, CXEMBI, TAOIUIBI, 0003HAYEHUS MPU PEIICHUN
3a/1ay.

[Tonb30BaTHCS OCHOBHBIMH €IMHULIAMU U3MEPEHHUS: 1IEHbI, MACChI; PACCTOSHUA,
BPEMEHHM, CKOPOCTH; BBIpaXKaTh OJHU €IWHUIBI BEIMYMHBI Yepe3 Apyrue (mpu
HEO0OXOIUMOCTH C OTIOPOM Ha CIIPAaBOYHYIO HH(POPMALIUIO).

W3Bnekath uHQOpMaIMio, MPEICTABICHHYIO B TaOiMIle, Ha CTOJI0YATOU
IUarpaMmme, UHTEPIPETUPOBATh MPEACTABICHHBIE TaHHBIE, UCIIOIb30BaTh JAHHBIE IIPU
peLIeHnH 3a1a4.

Haznaonaa zeomempus

[Tonb30BaThCA T€OMETPUUYECKUMHU TMOHATUSAMHU: TOYKA, MpsAMasi, OTPE30K, Jyd,
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YIoJl, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, MPU HEOOXOJUMOCTH MO BU3YaJIbHOW OIOpE,
CBSI3aHHYIO C YIVIAMU: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEpIIHHA,
CTOpPOHA, IMaroHaJIb; C OKPY>KHOCTBIO: paguyc, TUaMeTp, LIEHTP.

N300pakath W3ydeHHBIE TeoMETpuUecKkre (QUrypsl Ha HEIMHOBAHHOW U
KJIeTYaTol OyMare ¢ MOMOUIBIO0 HUPKYJIS ¥ IMHEHUKH (I1OCJIe COBMECTHOIO aHAJN3a).

HaxonuTh /IMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IMOMOIIbIO
JUHENUKHU, CTPOUTH OTPE3KHU 3aJaHHOW JJIMHBI; CTPOUTHh OKPYXHOCTh 33JJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBagpaTa ISl UX
MOCTPOEHHU S, BEIYUCIICHUS TJIOMIA/IA U IEPUMETPA.

Boluucnsate mepumeTp W IUIONIAAbL KBajapara, MPSIMOYrOJIbHHKA, (Uryp,
COCTABJICHHBIX W3 TMPSMOYTOJIbBHUKOB, B TOM 4Hcie (GUryp, H300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbC OCHOBHBIMM METPUYECKUMH €AUHUIIAMH U3MEPEHUS JJIMHBI,
IJIOIIA/IN; BBIPAKATH OJTHU €AUHUIIBI BEJIMYUHBI Yepe3 Apyrue (Mpu HEOOXOUMOCTH C
OTIOpPOM Ha CMPABOYHYIO0 UHGOPMAIIHUIO).

Pacnio3naBaTh napasuienenuresi, Kyo, UCIoiIb30BaTh TEPMUHOJIOTHIO: BEPILIHUHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapaliieenumena, Kyoa.

Boruucisates 00b€M KyOa, mapajuienenumnena o 3aJaHHbIM H3MEPEeHUsiM (C
OTOpPOM Ha AJIrOPUTM YYEOHBIX ICHCTBHUM), MOJB30BATHCS CAMHUIIAMU H3MEPEHUS
o0BbEMa.

Pemiatb HecaoXXHBIE 3aJa4yd HA HU3MEPEHUE T'€OMETPUYECKUX BEJIUYHMH B
MPAKTUYECKUX CUTyalusiX (Ipr HEOOXOUMOCTH C BU3YaJIbHOU OTIOPOit).

6 KIIACC

Yucna u éviuucnenus

OpHeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YpPOBHE TEPMUHAMH,
CBA3aHHBIMHM C PA3JIMYHBIMU BUJAMHU YHUCEJI U CIOCOOAMM MX 3alHCH, MEPEXOJIUTh
(eciu 3TO BO3MOKHO) OT OJHOM (POPMBI 3alUCH YUCIa K JPYToH.

CpaBHUBaTh M YNOPSIOYMBAThH LEJbIE YKCIIA, OOBIKHOBEHHBIE U JI€CATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoinonHaTh aprpmeTndeckre IeUCTBUS C HATypajIbHBIMU U LEIbIMUA YKCIIAMHU,
OOBIKHOBEHHBIMHU M JIECATUYHBIMU APOOSIMHU, OJOKUTEIBHBIMU M OTPULIATEIHHBIMU
YUCIIAMH.

BBIYUCIIATE 3HAYEHUS YUCIOBBIX BBIPAXKEHUH, BBINOJIHATD NPUKUAKY U OLIEHKY
pe3ysibTaTa BBIYMCIICHUN; BBIIOJIHATH MPEeoOpa3OBaHUSI YHMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWMCTB apHU(PMETHUECKUX IEHCTBUH.

COOTHOCHTB TOUKY Ha KOOPJAMHATHON MPSIMOM C COOTBETCTBYIOLIUM €1 YHCIIOM
1 1300pakaTh YKciia TOYKaMU Ha KOOPJUHATHON MPAMOM, HAXOAUTh MOYJIb YKCIa.

COOTHOCHUTh TOYKM B IPSIMOYI'OJIbHOM CHUCTEME KOOPAMHAT C KOOpAMHATaAMU
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3TOU TOYKH.

OKpyrJisITh LI€JIbIE YUCIIa M JECATHYHbIE JpoOu (o 00pasily), HAXOAHUTh
PUOITUKEHUS YHCEIL.

Hucnoewvie u OyKeeHHbIE GBIPAIHCEHUA

OpHeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C 3alMChIO CTETICHH YKCJIa, HAXOIUTh KBAJIpaT U Ky0 4ucia, BEIUUCIATD
3HAYEHUS MPOCTEHIINX YUCIIOBBIX BBIPAXKECHUMN, COAECPIKAIINX CTEIICHH.

[Tonb3oBaThCA MpU3HAKAMU JACIMMOCTH (MpU HEOOXOJAMMOCTH C OMOPOM Ha
aJITOPUTM MPaBUIIA), PACKIIAbIBATh HATYPaIbHBIE YKHCIIA HA MPOCTHIE MHOKHUTEIH.

llonv3o06amucsa macumabom, COCTABISATH MPOMOPIIUU U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI i1 0003HAUEHUS YHUCEN MPH 3alMCH MaTeMaTHYECKHX
BBIPQXKEHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUM,  OCYIIECTBIIAS
HE0OXOAMMbIE MOACTAHOBKU U MpeoOpa3oBaHUs (C ONOPOM Ha aJIrOpPUTM YYEOHBIX
JEeUCTBUIN).

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmogoix 3a0au

PemaTte MHOTOIIIArOBhIE TEKCTOBBIE 3aJa4ll apU(PMETHUECKUM CIOCOOOM C
OIIOPOW Ha BOIIPOCHBIN IIJIaH.

Pemiate pocTennme 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTOPIUOHAIBHOCTBIO BEJIMYMH, MPOIIEHTAMU; pPEellaTh TPU OCHOBHBIE 3a/laud Ha
JpOOU U MPOLEHTHI.

Pemate 3amaum, copepkamye 3aBUCHUMOCTH, CBSI3bIBAIOIIUE BEIUYUHBL:
CKOpPOCTb, BpEMSsI, PACCTOSHUE, [IEHA, KOJIMYECTBO, CTOUMOCTh; TPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIOJIB3Ys apU(METHUECKUE IEUCTBUS, OLEHKY, IPUKUIIKY;
MOJIb30BAaThCS €IUHULIAMU U3MEPEHUSI COOTBETCTBYIOIUX BETUYUH.

CocTaBnsiTh OyKBEHHBIE BHIPRKCHHS IO YCIOBHUIO 337]a4M TMOCIE COBMECTHOTO
aHanu3a.

N3Bnekath wHpOpMamuioo, MPEACTAaBICHHYI0 B TabOiWIlaXx, Ha JHWHEHHOM,
CTOJIOYATOM WM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH IPEICTABICHHbBIE
JIAHHBIE; UCTIOJb30BaTh JAHHbIE TP PEIICHUH 3a]1ay.

[IpeacraBnsate MHGOPMAIIUIO C TOMOILBIO TAOJHNII, JIMHEWHON U CTOIOYATON
JarpamM.

Haznaonaa zeomempus

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
M3YYEHHBIX TEOMETPUUECKMX TUIOCKMX M TPOCTPAHCTBEHHBIX (QUTYpP, TpPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTHUPA HA HEJIMHOBAHHOMN
U KJIETYaTOM Oymare u3y4eHHbIE MIIOCKHE T€OMETPUUECKUEe PUTYPbl 1 KOHPUTYpaIUH,
CUMMETPUYHBIC (PUTYPHI.

NMeTs mipeacTaBlieHHE O TEOMETPUYECKUX TMOHSTHSAX: PaBEHCTBO (QUryp,
CUMMETPHS], OCb CAMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BETWYUHBI YIIIOB U3MEPEHNUEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJIbl 33JJ@aHHOM BEJIMYMHBI, MOJI30BATHCS MPU PEIICHUU 334ad IPaJgyCHOW Mepoi
YIJIOB; PACIIO3HABATH HA YEPTEKAX OCTPBIN, IPAMOM, PA3BEPHYTHIA U TYIIOW YIJIbI.
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BbruncnsaTe ANUHY JIOMaHOM, MEpPUMETP MHOTOYTOJbHHMKA, IOJIb30BATHCS
€IMHULIAMU U3MEPEHHMsI ITMHBI, BBIPAXKaTh OJHHU €IWHUIBI U3MEPEHUS JIUHBI Yepes
IpyTHeE.

Haxonuth, UCnonb3ysi 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY JIBYMS
TOYKAaMH, OT TOYKH JI0 TIPSIMOM, ATTUHY IyTH HAa KBAJPATHOM CETKE.

Boruncnsate  mimomaab  (QUTYp, COCTAaBIEHHBIX M3  MPSMOYTOJBHHKOB,
MCIIOJIb30BaTh pa30ueHNe Ha MPSMOYTOJIBHUKH, HAa paBHbIE (PUTYPHI, JOCTPaWBaHUE JI0
IpSIMOYTOJIbHHUKA; TOJH30BAaThCS OCHOBHBIMU E€AMHHUIIAMUA HW3MEPEHUS IUIOIAIN;
BBIpaXKaTh OJHU €AMHULIBI U3MEPEHUS TUIOIIAIU Yepe3 Ipyrue (mpu HeoOXOUMOCTH C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAIIHIO).

Pacno3naBaTh Ha MOJENSIX W HM300paXKEHUSAX MNHPAMHUIy, KOHYC, LHIMUHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkaTh Ha KJIeTUaTOM Oymare npsiMOYTroJIbHBIN mapauieTenuIie].

Bbruncnsate 00bEM MPSAMOYTOJIBHOIO Mapajliesienumeaa, Kyoa, moib30BaTbes
OCHOBHBIMH €/IMHHUIIAMHU HU3MEpeHUs] 00bEMa; BBIPAKATh OJHU €IUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoit Ha CIPaBOYHYIO HHPOPMAITHIO).

Pemare HecioXHBIE 3a7aud Ha HaXOXKJIECHHE TEOMETPUUYECKHX BEITUYUH B
MPAKTUYECKUX CUTYAUSIX (TP HEOOXOIMMOCTH C BU3YyaIbHOU OMOPOit).

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

OcBoenne yudeOHOro kKypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusl JOHKHO oOOecrneynBaTh JOCTIDKCHHE CIEIYIONUX —MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Yucna u eviuucienus

BoInonHATh, coyeTass yCTHbIE M TNHCbMEHHBbIE NPUEMBI, apUPMETUUYECKUE
JEUCTBUA C PALIMOHATLHBIMU YHCIIAMHU.

HaxonuTh 3HAuY€HHsSI YHUCIOBBIX BBIPAXKEHUN; TPUMEHSATh Pa3HOOOpa3HbIE
CrocoObl U TPHUEMBI BBIUMCICHHUS 3HAYEHHM JPOOHBIX BBIPAXKEHUH, COIEpPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauts OT omHOW (OPMBI 3aMHMCH YUCEN K JPYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO NECATUYHYIO NpoOb). CpaBHHUBATH U
YHOPSAI0YMBAThH PAllHOHATIBHBIE YUCIIA.

OKpyrasTh yncia.

BBINONHATS IPUKHUIKY M OLEHKY pE3yJIbTaTa BBIYMCICHUW, OLICHKY 3HAYEHUHN
YHUCJIOBBIX BBIPAXKEHUMH.

BBINOAHATH 1EHCTBUS CO CTENEHSIMHU C HATYpaJIbHBIMU IIOKa3aTENAMH (C OOPOi
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

[IpuMeHsATh MPU3HAKHU JEIMMOCTH, Pa3JIOKEHUE HA MHOKHUTEIN HATypajIbHBIX
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quces.

Pemiate mpocreiiiiiie MNpakTUKO-OPUEHTUPOBAHHBIC 3aJ]aul, CBS3aHHBIC C
OTHOLIEHUWEM  BEJIMYMH,  MPONOPUMOHAIBHOCTHIO  BEJIMYUH,  MPOICHTaAMU;
MHTEPIPETUPOBATH PE3YJIbTATHI PEUICHUS 33]1a4 C YYETOM OTPAHUYECHUH, CBA3aHHBIX CO
CBOMCTBaMHU PacCMaTPUBAEMBbIX OOBEKTOB.

Anzebpauueckue gviparcenus

OpueHTHpOBaTbCS B TOHATHSIX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
anreOpanyeckol TEpMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUNW TPH 3aJaHHBIX 3HAUYCHUSX
MIePEMEHHBIX.

Brinonuate nmpeoOpa3oBaHus 1EJIOT0 BBIPAXKEHUS B MHOTOYJIEH MPUBEICHUEM
MOJO0OHBIX CJIaraéMbIX, PaCKpbITHEM CKOOOK.

BBINMOMHAT yMHOXEHHUE OJHOYJIEHA HAa MHOTOWIEH M MHOIO4YJieHa Ha
MHOTOWIEH, NPUMEHATh (DOPMYJIbI KBaJIpaTa CyMMBI U KBajipaTa pa3HOCTHU (C OMOpoi
Ha CIPaBOYHYIO0 HUHGOPMAITHUIO).

OCylIecTBIATh PA3J0KEHUE MHOTOWIEHOB HAa MHOXHTEIW C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXKHUTEINS, TPYNIUPOBKHU ClaraeMbiX, MPUMEHECHHUSI
dbopMy COKpaEHHOr0 YMHOKEHHUSI (C OTOPO Ha CIPaBOYHYIO MHGOPMAIIHIO).

[TpumensTh npeoOpazoBaHusi MHOTOWICHOB JJIsl PEIICHUS Pa3JIMYHbIX 33/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHON MPAKTUKU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH ¢ HATypajJbHBIMHU IOKa3aTeIsIMU IS
npeoOpa3oBaHus BEIPAXKEHHH (C OMOPOl Ha CIIPAaBOYHYIO HH(POPMAIIUIO).

Ypasuenus u nepasencmea

Pemlare sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, IPUMEHSS IpPaBUIIA
repexo/ia OT UCXOTHOTO YPAaBHEHUS K PAaBHOCWIBHOMY emy. [IpoBepsTh, aBiseTcs v
YHUCJI0O KOPHEM ypaBHEHUSI.

WNmetsb npenicraBienre o rpaduueckux METo/Iax Mpy PelIeHUU JIMHEUHBIX
YPaBHEHUU U UX CUCTEM.

[TogOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCSA PEIICHUEM JUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM TIJIOCKOCTH TpadUK JIMHEHHOTO YPABHEHHS C IBYMS
MePEMEHHBIMU; TIOJIB3YSCH TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTteMbl ABYX TUHEHWHBIX YpaBHEHUW C JBYMs MEPEMEHHBIMHU, B TOM
gucie rpaguiecku (C Omopoi Ha AITOPUTM yUIeOHBIX JEHCTBUN).

CocTaBnsTh (MOCIE COBMECTHOIO aHAIN3a) U PelllaTh JMHEHHOE YpaBHEHHUE UITU
CHUCTEMY JIMHEHMHBIX YypaBHEHUW TIO YCJIOBHUIO 3aJayd, WHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3a]1aui MOJTYUYE€HHBINA Pe3ysIbTar.

Koopounamot u ecpagpuxu. @ynukuyuu

N300pakath HA KOOPAUHATHOM TPSIMOM TOYKU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATAM, JIy9H, OTPE3KHU, WHTEPBAJIbI; 3alMUCHIBATh YMCIIOBBIE TIPOMEXYTKH Ha
anreOpandecKoM sI3bIKe.

OTMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKU IO 33JIaHHBIM KOOpJMHATaM;
cTpouTh rpaduku TuHeHHBIX QyHKIMHA. CTpouTth rpaduk GyHKIMU y = kX + b.

OnuceiBaTh C MOMONIBI0 (YHKIMA W3BECTHBIE 3aBUCUMOCTH  MEXKIY
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BEIMYMHAMU (TI0 JITOPUTMY YYEOHBIX NEUCTBHI): CKOPOCTh, BPEMs, PACCTOSHUC;
1IEHa, KOJINYECTBO, CTOMMOCTb; IPOU3BOAUTEIBLHOCTD, BpEMsI, 00BEM pabOTHI.
HaxoauTe 3HaueHne GyHKIIMHU 110 3HAYEHUIO €€ apryMEeHTa.
[Tonumaths rpaduueckuii crnocod MNpeNCTaBICHUS W aHadu3a WHQpOpMAIUu;
U3BJICKaTh U MHTEPIIPETUPOBATh HHPOPMAITUIO U3 Ipa)UKOB PEAbHBIX MPOILIECCOB U
3aBHCHUMOCTECH.

8 KUIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HaydallbHbIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
yucen JJIsi CPaBHEHUSI, OKPYTJICHUS U BBIYMCIICHUMN; M300pakaTh JIEUCTBUTEIbHbBIC
YyUCJIa TOYKaMU Ha KOOPAUHATHOM ITPSMOM.

[IpumensaTy moHsATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS;, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3ySd MPU HEOOXOJUMOCTH KaJbKYJISTOP; BBIOJHSITH
npocTedme TpeoOdpa3oBaHUsl BBIPAKEHHUM, COJEpKallUX KBaJpaTHbIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MAaJIbIX YHCEN C MOMOIIBI0 JECATUYHBIX
npoOeii u crernedeit yucna 10.

Anzebpauueckue svipasrxcenus

[IpumMeHATP TOHATHE CTEIEHM C LEeJIbIM  I[I0Ka3aTejaeM, BbINOJHATh
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKAIIMX CTENEHU C LEeTIbIM ToKazaTeyneMm (C
UCIOJIb30BAHUEM CITPABOYHON WH(MOPMAITUH).

BBITIONHATE HECTOXKHBIE TOXKJIECTBEHHBIE MMPEOOpPa30BaHUS PAIMOHATBHBIX
BBIPOKEHUI HA OCHOBE MPaBWJI JEHCTBUI HAJ MHOTOYJIEHAMHU M alreOpandecKuMu
JTPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOMKHUTEIIH.

[IpuMeHsaTh peoOpa3oBaHUsl BRIPAKECHUM ISl pELICHUs Pa3IMYHBIX 3a]lay U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

Ypasnenua u nepasencmea

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
uH(popMalMK) W palvoOHAJIbHBIC YPAaBHEHUS, CBOJMSIIMECS K HHUM, CHUCTEMbI JBYX
YpPaBHEHUM C IByMS EPEMEHHBIMU.

IIpoBOAXTE ITPOCTENIIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
yucjae ¢ MpUMEHEHUEeM TpaduyecKux NpeaAcTaBiieHui (yCTaHaBIWBATh, UMEET JIH
ypaBHEHUE WJIM CHCTEMa YpPaBHEHUW PEIICHUs, €CIM UMEET, TO CKOJbKO, U Tp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JICHUCTBUI.

[lepexoauTs OT clioBeCHOW (HOPMYIUPOBKM 3aJaud K e€ anreOpandeckon
MOJIEJIM C TOMOUIBIO COCTaBJIEHUS YPAaBHEHUS WM CHUCTEMbl YpPaBHCHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ4a4M MTOJYUYEHHBIN PE3yJIbTaT.

[IpuMeEHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIs CPABHEHUSI, OLICHKH; PELIATh
JTMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; JaBaTh rpaduIecKyIo
WJUTIOCTPALMIO MHOYKECTBA PELLICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu
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OmnepupoBarb Ha 0a30BOM ypoBHE (YHKUMOHAJIBHBIE TMOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUEHHS); OMPEACNATh 3HAuYeHUE (QYHKIUH IO
3HAYCHUIO apTyMEHTa; ONPEAEIIATh CBOMCTBA (PYHKINU 1O €€ rpaduKy.

CTpouTh IrpaduKy 2JIEMEHTAPHBIX YHKIUH BUga , y =x°, y =X,y =+/x ,y=

k; omuceIBaTh CBOMCTBA YMCI0BOM (PyHKIMU 10 €€ rpaduky (Ipu HEOOXOIUMOCTH C
X

HaIPaBJISIOLIEN TOMOIIBIO).

9 KUIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIIOPSAOUYUBATH PAIMOHAIBHBIE U HPPALIMOHAIIbHBIC YUCJIA.

BrinonssTh apudmeTrnueckue IeHCTBUS ¢ PAllMOHATBHBIMHU YMCIaMU, cOYeTast
YCTHBIE U INHUCBMEHHBIC INPUEMBI, BBINOJHATh BBIUYHUCICHUS C HUPPALMOHAJIBbHBIMU
YU CIIAMHU.

Haxonuts 3HaY€HHS CTENEHEN ¢ EIbIMU MOKA3aTEISIMA U KOPHEHN; BBIYUCIISITh
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTe JACUCTBUTEIIBHBIE YHUCIA, BBINOJHATh MPUKUAKY pPE3yJbTaTa
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

Ypasenenusa u nepasencmea

PemaTe MHENHBIE M KBaJpaTHBIC YPABHECHUS, YPABHECHUS, CBOISIINECS K HUM,
MpocTenine IpoOHO-PAIMOHANIBHBIE YPaBHEHUS.

Pemrate mpocTedmme CHCTEMBI JBYX JIMHEWHBIX YPaBHEHUM C JAByMS
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS
JUHEHHBIM (110 BU3YaJIbHOM OTIOpE).

Pemate mpocTeiime TEKCTOBBIE 3aJaud airedpandyeckuM CrocoOoM ¢
IIOMOILBIKD COCTABJICHUSI YPAaBHEHMS WJIM CHUCTEMBl JBYX YPaBHEHUH C JByMs
IIEPEMEHHBIMU.

[IpoBOINTE ITPOCTEUILINE UCCIIENOBAHNS YPABHEHUHN U CUCTEM YPABHEHU M, B TOM
YuClie C MPUMEHEHHEeM Tpaduueckux mpeacTaBiieHni (yCTaHaBIMBATh, UMEET JIU
ypaBHEHHE WJIM CUCTEMA YPaBHEHUI PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHEHBIE HEpPaBEHCTBA, KBaApaTHbIE HEPABEHCTBA; H300pa)kaTh
pEllIEHUE HEPABEHCTB HA YMCJIOBOW MPAMOM, 3aMMCHIBATH PEIIEHHUE C ITOMOIbIO
CHMBOJIOB.

PemaTe cuctembl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pa)kaTh pelIeHUe CUCTEMbl HEPABEHCTB HA YHCIIOBOM
MPAMOM, 3aIMCBIBATh PELICHHUE C TOMOILIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 3a]1a4.

Dyukyuu

PacriosnaBaTh (QyHKIIMM W3yYCeHHBIX BHJOB. [loKa3bIBaTh CXEMAaTHUECKH
PacIoJIOKEeHUE Ha KOOPJAMHATHOM IIIOCKOCTH rpadukoB HyHKIUN BUaa: y = kx, y = kx

+ b, ,y=ax* + bx +c, y =X,y = {yx, y = ;" B 3aBHCHMOCTH OT 3HAYCHUI
K02 (P (PUIIMEHTOB; ONMKUCHIBATh CBOMCTBA (YHKITUH.
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Ctpouts 1 n300pakaTh CXeMaTHUYeCKH TpaduKd KBaApaTUUYHBIX (YHKIHUH,
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OTHCHIBAaTh CBOMCTBA KBAPATUYHBIX (PYHKIIMIA MO UX TpauKam.

Pacno3naBaTh KBajpaTHUHYIO (DYHKIHIO MO (QopMyse, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, (PU3UKU, TEOMETPHUU.

Apupmemuueckan u ceomempuueckan npozpeccuu

Pacnio3HaBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO TPOIPECCUU MPU PA3HBIX
croco0ax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM  (POpMya ~n-ro  4dieHa
apu(pMEeTUYECKON M TeOMETPUUYECKOM NpPOrpeccuil, CyMMbl MEPBBIX 7 YIEHOB (C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAIIHIO).

PemaTs 3a1a4uu, CBsI3aHHBIE C YHCIOBBIMU MOCIEA0BATEILHOCTSMH, B TOM YHUCIIE
3aJauyl W3 pPeaTbHOM JKU3HU (C UCHOJIB30BAaHUMEM KaJbKyJsATOpa, LH(PPOBBIX
TEXHOJIOTHUHA).

IIJIAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHU S ITIPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «EOMETPUSI» (ITO TOJIAM OBYUEHNS)

OcBocHue y‘-IC6HOI’O KypcCa «FGOMGTpI/IH» Ha YPOBHC OCHOBHOI'O O6IH€FO
O6pa3OBaHI/ISI JOJIDKHO o0ecIeynBaTh JOCTHMIKCHHUC  CICAYIOIIUX IIPCAMCTHBIX
O6pa3OBaT€JII)HI>IX PE3YJIbTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIE TeOMETpUUECKUE (DUTYPBI, ONPEEATh UX B3aUMHOE
pacrnoioxKeHue, M300pakaTb T€OMETPUUYECKHE (PUTYPBI, BBIMOIHATH YEPTEXKU IO
YCIOBUIO 3aJaud. VM3mepsATs JNMHEWHBbIE UM YIJIOBbIE BEIWYMHBL. Pemarhs 3amauu Ha
BBIUHCIICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYMH MPEIMETOB B pEaTbHOU
KU3HHU, Pa3MEpPOB MPUPOJIHBIX O00BEKTOB. Paznmuarh pasmepbl 3TUX OOBEKTOB IO
MOPSAAKY BEJUYUHBL.

CTpouTh 4epTEKH K TEOMETPUUECKUM 3a/1auaM (C UCTIOIb30BaHUEM CMBICTIOBOM
OTIOPBI: HABOJIAIINE BOTIPOCHI H/WJTK arOPUTMA YUCOHBIX JEeHCTBU).

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCMOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUU 33]1a4.

[IpoBoauTh  NOKAa3aTENbCTBA  HECIOXKHBIX  TE€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MpPU3HAKAMHU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM MEJIMAHBI, IPOBEAEHHON K TMIIOTEHY3€ NPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEIIeHUN TeOMETPUUYECKUX 3a/1a4 (C UCTIOIb30BAHUEM 3PUTEIILHOM HATJISIAHOCTH W/ WITH
BepOaIbLHON OTIOPHI).

OrnpenensTh napauieIbHOCTh NPSIMBIX ¢ IIOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT ¢
HAMHU cekymas. OnpenensaTte NapaieIbHOCTh NPSAMBIX € ITOMOIIBI) PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSAMOM.

Pemiats 3a1auun Ha KJieTyaToi Oymare.

[IpoBOIUTH BHIYMCICHUS U HAXOJAUTh YUCIIOBbIE U OYKBEHHbIEC 3HAUEHHSI YTJIOB
B TEOMETPUYECKHUX 3a7a4aX C UCMOJb30BAHUEM CYMMbI YIJIOB TPEYTOJIbHUKOB U
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MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX TMPU TIEPECECUCHUH JIBYX
MApAJUICIIBHBIX TPAMBIX CEKyller. Pemate mpakTuueckue 3agauv Ha HAXOXKICHUE
VTJIOB.

HNmeTh npencTaBieHue 0 NOHATHE FT€OMETPUUYECKOTO MECTA TOYEK.

DopMynMpOBaTh OMPEACICHHUS OKPYKHOCTM W Kpyra, XOpAbl W JuUaMmeTpa
OKPYHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh NPUMEHSTHh 3TH CBOMCTBA IIPU
pelIeHUY 3a1a4.

OpueHTUpPOBATHCS B MOHATHUSIX: OMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOU OKpy)HOCTH. OnepupoBaTh Ha 0a30BOM YpPOBHE (paKTaMHu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UTO
CEepEIMHHBIE TEPIEHAUKYJISIPhl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTHpOBAaThCS B TOHATHUAX U ONEpHpoBaTh Ha 0a30BOM YypOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O IMEPHEHIUKYISIPHOCTA KacaTelIbHOU U
paanyca, MPOBEAEHHOTO K TOUKE KaCaHUS.

NmeTe mipencTaBieHHE O MPOCTEUIINX TE€OMETPUUYECKUX HEPABEHCTB, HX
MPAKTAUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBI LIHUPKYIS U
JIMHEHUKH.

8 KUIIACC

PacniosHaBaTe OCHOBHBIE BHJABl  YETBIPEXYTOJBHHUKOB, MX  DJJIEMEHTBHI,
IIOJIb30BAaThCS X CBOMCTBAMU IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

OpueHTHpOBaTHCS B MOHATHUM — TOYKM NEPECEYEHUS MEOWAH TPEYTrOJbHUKA
(meHTpa Macc) B pelIieHuH 3a1au.

BrageTs noHsATHEM CpeqHEN JIMHUM TPEYTOJIbHUKA U TpaNeluu, IPUMEHATh X
CBOWCTBA IIPU PELICHUU MPOCTEUIINX T€OMETPUUECKUX 3a1ad. FimeTs npeacraBieHue
o teopeme dayreca U TeopeMe O IPOIOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pelIeHUs IPaKTUYECKUX 3a/1a4 (C OTOPOI Ha 3pUTENIbHYIO HATJISAHOCTB).

[TpuMeHsTh NpU3HAKK MOJOOUS TPEYrOJIHHUKOB B PEIICHUU HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThes Teopemoit Iludaropa nns pemieHUss TEOMETPUYECKUX U
NPAKTUYECKUX 3a/1a4.

Brnanerp nNOHATHAMM CHHYCa, KOCHMHyCa MW TaHI€HCa OCTpPOro yria
IPSAMOYTOJIBHOTO TpeyroibHUKa. [l0ab30BaThCs ATUMM TMOHATHSIMU IS PELICHUS
NPaKTUYECKUX 3a7ad (IpU HEOOXOMMOCTH C OMOPOM Ha aJITOPUTM IPABUIA).

Beruucnare  (pa3nuuHbIMM - criocoO0amu) (C OMOpPOM Ha  CIPaBOYHYIO
uH(GOpPMaLIMIO) IUJIOLAAb TPEYroJbHUKA M IUIOIIAJd MHOTOYTOJbHBIX (UTYD
(moaB3ysich, I1e He0OX0AUMO, KaIbKyIATOpOM). [IpUMEHATh MOTy4YeHHbIE YMEHUS B
IIPAKTUYECKUX 3a7a4ax.

Branerp DNOHATHAMM BIMCAaHHOIO M LEHTPAJIBHOIO YIJja, HCIIOIb30BaTh
TEOPEMBI O BIHCAHHBIX YIJIAX, YIJaX MEXIy XOpJaMu (CEKYIIHMH) U YIJIE MEXKIY
KacaTeJIbHOM M XOPAOU NPU PELICHUH NPOCTENUIINX T€OMETPUUECKUX 3a1a4.
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Biianerp NOHATHEM ONHMCAHHOTO YETBIPEXYTOJBHHUKA, NPUMEHSTH CBOWCTBA
ONMCAHHOI'0 YETHIPEXYTOJIbHUKA NP PEIIEHUH MPOCTEUIIINX 3a/1a4.

[IpuMeHATh IONYYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MaTEMATHYECKHUE
MOJIEIIN IS 33]1a4 peabHOU KU3HHU U MPOBOJAUTH COOTBETCTBYIOLIUE BBIUNCIICHUS C
OPUMEHEHHUEM TNoJ00HMs M TPUTOHOMETPUM (MONb3YysACh, TIA€ HEOOXOAUMO,
KaJIbKYJIATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOAHUTH C X TOMOLIBIO
pa3IMyYHbIE AJIEMEHTHI NPSIMOYTOJBHOTO TPEYTOJbHHUKA («pEHIEHHE MPSMOYIOJIbHBIX
TPEYroJabHUKOBY). Haxoauth (¢ MOMOIIBIO KalbKyJIsATOpa) UIMHBI U YIJbl JUIS
HETaOJIMYHBIX 3HAYCHU.

[Tonb3oBaThcs (opMynamMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXIECTBOM JUIsl HAaxXOXJEHHUA COOTHOUIEHUH MEXIy TPUTOHOMETPUYECKUMU
BEJIMUUHAMU (C OMOPOI Ha CITPAaBOYHYIO MH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOIbHUKOBY ), IPUMEHSTh UX IPU PELICHUU
IPOCTEUIINX NT€OMETPUUECKUX 3a1ad.

Bnaners nonstusmMu npeodpazoBaHusi M0J00HUs, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX (uryp. [lonb30BaTbes cBoicTBaMH OO0 POU3BOJIBHBIX (DUTYD, YMETh
BBIYUCIIATH JUIMHBI U HAXOJIUTh YIJIbI Y MOAOOHBIX GUryp (IO alropuTMy y4eOHBIX
nectBuit). IlpumeHsTh CBOMCTBa MNMOAOOMS B NPaKTUYECKUX 3ajgadax. YMeETh
MIPUBOAMUTH MPUMEPHI MOAOOHBIX (PUTYp B OKPY>KAIOLIEM MUDE.

[Tonb3oBaThCsa TeopeMaMu (IO BU3yaJlbHOW OMOPE) O MPOU3BEAECHUU OTPE3KOB
XOpA, O IPOU3BEAEHUHN OTPE3KOB CEKYIIHX, O KBAApPaTE KACATEIBHOM.

[Tonb3oBaThCA BEKTOpamMH, MOHUMATh WX TEOMETPUUYECKUA U (DU3NYECKUN
CMBICJI, TPUMEHSATh UX B PELICHUH F€OMETPUUYECKUX U Ppu3nyeckux 3anad. [IpumensTs
CKJISIPHOE NTPOU3BEICHUE BEKTOPOB Il HAXOKAEHUS JUIMH U YTJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Bnagerp MOHATUSMHU NPaBUIBHOTO MHOTOYTOJbHHKA, JJIUHBI OKPYKHOCTH,
JUTMHBI 1yTH OKPY>KHOCTH U PaIMAHHON MEPHI yIila, YMETh BHIYUCIISTH IJIOIIA/Ib Kpyra
U ero yacted (c omopoil Ha cnpaBouHylo MH(popmaiuio). [I[puMeHsITh MoxyyeHHbIE
YMEHUS B IPAKTUUYECKUX 3a/layax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (QUTYp, TPUMEHSATH JABMKCHUS
IIJIOCKOCTH B IPOCTENIIUX CIIydasix.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHUE
MOJEIIN JJIA 33/1a4 PeajbHOUN KU3HU U IPOBOJUTH COOTBETCTBYIOLINE BBIUMCIEHUS C
NpPUMEHEHHEM ToJ00Ms U TPUTOHOMETPUYECKMX (QYHKIUN (MMONb3YyACh, TJe
HE00XO0AUMO, KATbKYJISATOPOM).
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IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU S ITPUMEPHOM
PABOYEN ITPOI' PAMMBI KYPCA «BEPOSATHOCTB Y CTATUCTHUKA» (ITO
I'OJAM OBYYEHN )

[IpeameTHbIE pe3yNIbTaThl OCBOCHHS Kypca «BeposiTHOCTh U cTaTUCTUKA» B 7-9
KJIaccax XapaKTepU3YIOTCs CIEAYIOIMUMHI YMEHHUSIMHU.

7 KIIACC

Uurtate wuHpOpMaIMio, MPEJACTABICHHYIO B TaOaMIlaX, Ha JaUarpaMmax;
NpEeACTaBIATh JIaHHbIE B BHJE TaOJUIl, CTPOUTH JHUAarpaMmbl (CTOJIOMKOBBIC
(cTonbuaThie) U KPYyroBbI€) IO MAaCCUBaM 3HAYEHUH (C UCTIOJIb30BAHHEM 3PUTEIHLHOMN
HaIJISIIHOCTU W/WIIH BepOaIbHOM OMOpHI).

OnuceiBaTh W WHTEPNPETHPOBATHL  PCATbHBIC  YHCIIOBBIE  JaHHBIC,
npeACTaBlIeHHbBIC B TA0MUIIAaX, HA AUArpaMMax, rpadukax.

OpueHTHPOBATHCS B MOHATHSX W OMIEPUPOBATH UMHU Ha 0a30BOM YpOBHE:
cpenHee apudMeTHIECKOoe, MeInaHa, HanOoJIbIlIee 1 HAWMEHBIIIee 3HAUYCHHUS, pa3Max.

Nmetps mpencraBieHWe O CIy4alHOW WM3MEHYMBOCTHM Ha TNpUMeEpax IIEH,

(Gu3HUEeCKUX BETUYMH, aHTPOIIOMETPUYECKUX JTAHHBIX; UMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 KUIIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HHPOPMALMIO, MPEICTAaBICHHYIO B BUJE
Tabnull, AuarpamMm, rpaukoB; NMPEACTaBIATH AaHHbIE B BUAE TaOJHI, AUATpamM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAIN3a JAHHBIE C IIOMOIIbI CTATUCTUYECKUX
[OKa3aTeyiel: CpeJHUX 3HAYEHUH K Mep pacceuBaHus (pa3smax, AHCIepcus H
CTaHJaPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YUCIOBBIX 3HAYEHUI U YAaCTOThI COOBITHIA, B TOM YHUCJE MO
pe3yjbTataM U3MEpeHud U HaOMoAeHUW (C HCMOJIb30BAHUEM 3pPUTEIIbHOU
HarJISIAHOCTH W/WJIU BepOaIbHOM OMOpHI).

HaxonuTh BEpOSATHOCTH CIIy4ailHBIX COOBITUN B ONBITaX, 3Hask BEPOATHOCTH
AJIEMEHTapHbIX COOBITUM, B TOM YHCIE€ B ONbITaX C PaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUAMH (C MCIOJb30BAaHUEM 3PUTEIBLHON HATJIAIHOCTH W/WIH
BepOaIbLHON OTIOPHI).

WNmets mnpencraBieHue O TrpadUyUecKux MOJENSIX: JEpeBO CIy4yailHOro
JKCIIEPUMEHTA, AUarpaMMbl JHJepa, YUCIOBas MPsMas.

OmneprpoBarh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITIOJHSATH ONEepalii HaJl MHOXECTBaMH: 00bEAMHEHNE, IepeceyeHHe, T0TIOTHEHHE;
[IEPEYNCIATh  JJEMEHThl MHOXECTB; NPHUMEHSITh CBOMCTBAa MHOXECTB (C
UCIIOJIb30BAHUEM BU3YAJIbHOW OMOPBHI).

HNmeth mpencraBieHue o rpa@uueckoM MpPenCcTaBlieHHEe MHOXKECTB M CBA3EH
MEXKy HUMH JJIs ONUCAHUS MMPOLECCOB U SIBJICHHI, B TOM YUCJIE IIPU PEUICHUH 3a1a4
U3 IPYTUX YYeOHBIX MPEIMETOB U KYpCOB.
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9 KUIIACC

W3Bnekats u mpeodpazoBbIBaTh HH(GOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHbIX
UCTOYHUKAX B BUJAE TaOJHUL, AUArpamm, rpadukoB; MPEJCTABIATh JaHHbIC B BHJIE
Ta0JIuIl, AUarpamMm, rpa(uKoB.

Pemars npocreiiine 3aaun OpraHu30BaHHbBIM [1€pe00POM BapUaHTOB, a TAKKE
C MCIOJIb30BAaHUEM KOMOMHATOPHBIX MTPaBUI U METOOB.

HmeTs mpencraBieHHEe OO0 OMUCATENBHBIX XapaKTEPUCTHKAX /JII MacCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUSL.

HaxoauTh 4acTOThl 3HAUYEHUH U YACTOTHI COOBITHS, B TOM YHCIIE TOJB3YSICh
pe3ynbTaTaMu NPOBEIEHHBIX U3MEPEHHUI U HAOMIOACHUH (C OMOpOIl HAa CIIPABOYHYIO
nH(pOpMAaIIHIO).

HaxonuTh BEpOSTHOCTH CIydalHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YlClie B OMNbITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTapHBIMH COOBITUSIMU, B CEpPUAX
UCIIBITAHU 10 IEPBOIO yCIIEeXa, B CEpUsAX UCIBITaHUN bepHyun.

MMers mnpencraBieHue O CIIy4YalHOW BEJIMYMHE U O PacIpeieieHUU
BEPOSTHOCTEH.

HmeTp mnpencTaBieHHE O 3aKOHE OOJIBLIIMX 4YHCEN Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON HM3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBLIMX 4YHCEN B
MPUPOJE U OOIIECTBE.

46



TEMATHUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE WU KOJWUYECTBE YacOB, OTBOJAMMBIX HAa OCBOCHHME KaXKJOW TEMbl Y4E€OHOro mpeaMeTra
«MaremaTtuka» [IpumepHOl amanTUpPOBaHHON OCHOBHOW 00pa30BaTENbHON MPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
oOyJarolmxcs ¢ 3aJ1ep>KKOHM ICUXUUECKOT0 Pa3BUTHS, B LIEJIOM COBIIAAAIOT C COOTBETCTBYIOIIMM pa3zaenoM lIpumepHoiipaboueit
nporpammsl yuyeOHoro npeamera «MaremaTuka» 00pa3oBaTENbHOM MporpaMMbl OCHOBHOTO 001iero oopa3zoBanus. [lpu stom
Opranu3zanus BIpaBe caMa BHOCUTh U3MEHEHUS B COJIEpKaHUE U paclipesiejieHre yYeOHOro Marepualia 1o roiaMooy4eHusi, B
NOCJIE0BATEIBHOCTh U3YYEHHS TEM U KOJIMYECTBO YaCOB Ha OCBOEHUE KAXKIOW TEMBbI, ONPECIICHNE OpraHu3aluOHHbIX (GOopM
oOyueHust u T.n. OGOCHOBAaHHOCTh JaHHBIX M3MEHEHHH OmpenensieTcs BbIOpaHHBIM 00pa3oBareiabHOM opranuzauueii YMK,
VH/MBUIYAJIbHBIMU TICUXO(PU3UYECKUMH OCOOEHHOCTAMU KOHKpETHbIX oOydwarommxcsi ¢ 3I[IP, creneHbpl0 yCBOEHHOCTH UMHU
y4eOHBIX TEM, PEKOMEHJAUUAMH IO OTOOpY M ajanTalud ydyeOHOro Marepuaja [0 MaTeMaTHUKE, MpPE/ICTABICHHBIMU B
[losicCHUTENBHOM 3aIHCKE.

5 kmace (He menee 170 u)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoBHOE cofepKaHue

OcHOBHBIE BU/IBI 1eATEJIbHOCTH 00YYAKIIHUXCS

4acoB)
HarypaibHbie Hecatnunas cucrema cuucieHus. P HarypanbHbIX uucen.|UwmrTarh, 3anMcbiBaTh, CPAaBHMBATh HATypalibHbIE YHCIA,
uncia. Jleiicreusi ¢ | Hatypanenbiii psaa. Yucno 0. HarypanbHble unciia Ha KOOp-|y4acTBOBATh B O0CYXJAEHMH CIHOCO00B YIOPSIOYMBAHUSA
HATYPaJbHBIMU nuHaTHOW mipsimoi. CpaBHEHHUE, OKPYIJIEHHE HATypaJbHBIX |4UCE.
YK CJIAMH YUCEIL. MN300paxkaTh KOOPAMHATHYIO NPSIMYyH, OTMeYaTb YKCIIA

(43 )

Apudmernueckue JeHCTBUS C HATypaJbHBIMU YHCJIAMHU.
CBolicTBa HyJsl IPU CJIOXKEHUM U -YMHOXKEHUH, CBOICTBa
€QUuHuIBl  Npu  yMHOXeHuH. IlepemecturensHoe  u
COUETATEIbHOE  CBOMCTBA  CJIOKEHHUS W YMHOMKEHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKaMHM Ha KOOPAMHATHOW NPSIMON, HAXOAMTb KOOPIHMHATHI
TOYKH.

HccaenoBarb cBoiicTBa HaTypanbHOro psna, yucen 0 u 1 mpu
CJIO)KEHUH U YMHOKEHHH.

Hcnoab30BaTh NPaBHIIO OKPYIIICHHS HATYPAJIbHBIX YHCEN IIPU
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Jlenumenu u Kpammuvbie 4YHUCIIA, PA3IOKEHUE YHUCIA HaA
MHOxHUTeH. Jlenenue ¢ ocratkom. IIpocTeie M cocraBHbIE
yucna. Ilpusnaxu oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJIbHbIM [10KA3aTEIEM.

UucnoBble BEIpaXKEHUS; MOPSIOK JACHCTBHIA.

Penienne TeKCTOBBIX 33/1a4 HA BCe apupMETUYECKHE JeHCTBUS,
Ha JABUKEHUE U MOKYTIKU.

HE00XOAUMOCTH C OIOPOM Ha aJIrOPUTM MpaBHIIA.

BeinonHaTs apudmerndeckue AeHCTBHA C HATYPaJIbHBIMU
YHUCIAMH, BBIYMCJIATH 3HAYCHMS YHCIOBBIX BBIPAXKEHHUH CO
cKoOKamu 1 0e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YMTATh CTEIECHH,
HCIO0JIb30BATh TEPMHMHOJIOTMI0 (OCHOBAaHHE, II0KAa3aTelnb),
BBIYMCJSITh 3HAYEHUs] CTENEeHEH Ipu HEoOXOAUMOCTH C
BU3YaJIbHOW OMOPOA.

BbINOHATL NPUKMAKY M OLEHKY 3HAUeHWH YHCIIOBBIX
BBIpQ)XEHUI, NMpeAIaraTb U NPUMeHATh NPUEMBI NIPOBEPKH
BBIYMCIICHH.

Hcnonp30BaTh IMpH BBIYUCICHUSAX MepeMecTUTeNbHOe W
coyeTarejlbHOe CBOWCTBAa CJOXKEHHSI M  YMHOKeHHS,
pacnpedenumenvHoe CeOUCME0 YMHOMCeHUA; HOPMYTUPOBATH
U [pPUMEHATh I[paBWia Npeo0pa3oBaHUsl  YHCJIOBBIX
BBIPAKEHHH HA OCHOBE CBOMCTB apU(pMEeTHYECKUX AeHCTBUH
NP He0OXOAMMOCTH C HANIPaBJISONIeil TOMOIIbIO.
®opMy/IMpOBaTh oONpeNeJeHUusl JEIuTeNs M KpaTHOro (c
OTIOpPO¥ Ha AITOPUTM TIPABIIIA), HA3LIBATH JICJIUTEIN U KPAaTHBIC
YlCila; PACHO3HABATh IIPOCTHIE M  COCTaBHBIE YHCIIA;
(opMyIMpoBaTh M NPUMEHSATH NPU3HAKHU JICIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha alropuT™M MpaBUia); NPUMEHSATH
AJITOPUTM PAa3JIOKEHUS 4YHCIAa Ha TMPOCTble MHOXKHUTENH;
HAXOAMThb OCTATKH OT JI€JICHUSI U HEMIOJHOE YaCTHOE.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTYpaJIbHBIX YUCIIaX, IPUBOANTH NPUMeEPbI 1 KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUN O
CBOMCTBaX HaTYpaJbHBIX YHCEN C ONOPON Ha oOpasell.

Pemiath TekcTOBBIE 3alaud apUPMETHUECKUM  CIIOCOOOM,
HCI0JIb30BATh 3aBHCHUMOCTH MEX]y BEIMYUHAMU (CKOPOCTb,
BpeMs, PacCTOSHUE; IIeHA, KOJIUYECTBO, CTOUMOCTb U Jp.) MpHU
HEOOXOIMMOCTH C MCITOJIb30BaHUEM CIIPABOYHON WH(OpMAINN:
aHAJM3HPOBATH TEKCT 3aauu, nepeGopmMyTHpOBaTh YCIOBUE,
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U3BJIEKATH HEOOXOUMBbIC  JIaHHEIE, YCTaHABJIUBATH
3aBUCHMOCTH MEXAY BEIMYMHAMHU TPU HEOOXOAUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

MopenupoBaTth X0/ PELICHUS 33aa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBL.

IpuBoaurs, pa3dupars pazIMYHbIC
pelIeHni TeKCTOBBIX 3a/1a4.

C nomMombI0 meJarora OLEHUBATH IOJYYEHHBIM Pe3yJbTar,
OCYHIECTBJSATh  CAaMOKOHTPOJb,  MPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLIHOKH.

Pewams 3a0auu ¢ nomowipio nepebdopa ecex 603MONHCHBIX
6apuanmos.

3HAKOMHTBCS ¢ MCTOPHUeEN pa3BUTHS apU(PMETUKH.

peuicHus, 3allucCu

Haraaanasi
reomerpus. JIunuu

Ha MJIOCKOCTH
(12 4)

Touka, npsimMas, OTpe30K, ayd. Jlomanass. M3mepeHue MIUHBI
OTpe3Ka, METPUYECKHE  E€AUHULBI  U3MEPEHHS  JUIMHBL
OKpy’>KHOCTb U KpYT.

[Ipaktuueckas padora «IlocTpoenune y3opa u3 OKpy>KHOCTEN».

VYron. Ilpsmoi,
W3smepenue yrios.

OCTpBbIM, TYyNOW W PA3BEPHYTHIA YIJIBL

[TpakTuyeckas pabota «IlocTpoeHne yriaosy.

Pacno3znaBatp Ha uyeprexax, pHCYHKax, ONHMCHIBATD,
UCIIOJIb3YSl TEPMHUHOJIOTHIO, M HM300paskaTb C IIOMOIIbIO
4epTEXKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOIUMOCTH  TIO

BU3YaJIbHOW OMNOpE): TOUKY, MPSIMYI0, OTPE30K, JIyd, Yroi,
JIOMaHY!0, OKPYKHOCTb.

Pacno3snaBath, NpUBOAMTHL NMPHUMePbI OOBEKTOB PEATHHOTO
MHUpa, UMEUMX (opMy H3YyYEHHBIX (UTYp, OLEHHUBATH WX
JIMHEWHBIE pa3MeEPBI.

Hcnoab3oBaTh IMHENKY U TPAHCIOPTHP KaK MHCTPYMEHTHI JUIS
MTOCTPOEHUS Y U3MEPEHUS: U3MEPATH UIMHY OTPE3Ka, BEIINUNHY
yria; CTPOMTb OTPE30K 3aJaHHON JIMHBI, YTOJ, 3aJaHHOMN
BEJIMYMHBL;, OTKJIAABIBATH LIUPKYJIEM paBHbIE OTPE3KU, CTPOUTH
OKPYKHOCTb 3aJJaHHOT'O pajuyca.

N3o0paxkary KoH(pUrypanmuu reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEH, MX 4YacTed Ha HEJIWHOBAaHHOM U
KJIeT4aToil Oymare; mpemjaratb, ONMUCHIBAaTH M 00CY:KIaTh
CIoco0bl, AJrOPUTMBI IIOCTPOCHMSI IIOCIE COBMECTHOIO
aHaJIM3a.

Pacno3naBatb u H300paxaTh Ha HEJTMHOBAHHOM U KJIETYATOU
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Oymare mpsMOHu,

CPaBHHUBATH YTJIBL
BbIYuCASTH JTHHBI OTPE3KOB, IOMaHBIX.

I[MonuMaT, M HMCHOJb30BATh MNPH PpelIeHUH 33724
3aBHCUMOCTH MEX]y CIUHUIIAMHA METPHUYECKOW CHCTEMBI MEp;
3HAKOMHUTBCH C HEMETPUYCCKIMH CHCTEMaMU MEp; BbIPAkKATh
JUIMHY B Pa3IMYHBIX SIMHUIIAX U3MEPEHUS PH HEOOXOAMMOCTH
C OIIOPOH Ha CIPAaBOYHYIO HH(OPMAIIHIO.

HccaenoBath Gurypbl u KoHGUTYpaluu, UCHONB3Ys HUPPOBBIE

pPecCypCHlL.

OCTPBIM, TyHOH, pa3BEPHYTHIA  YTJIbI;

OOLIKHOBEHHEIE
npooun
(48 u)

Hpo6s. IlpaBunbHble W HempaBuibHBIE JpoOu. OCHOBHOE
cBOiCcTBO Apodu. CpaBHEHHE TPOOCH.

CrnosxeHue 1 BBIYUTaHHE OOBIKHOBEHHBIX Apobeit. CMmenanHas
npoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIE POOH.

Pemennie TeKCTOBBIX 3ajay, coaepkammx ApoOu. OCHOBHbBIE
3a/1a4u Ha Jpoowu.

[TpumeHeHre OYKB JUIS 3aITMCH MAaTEMAaTHYCCKUX BBIPKCHUHN U
MPETIOKEHU .

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

YuTath M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
npeaarathb U 00CyKIaTh COco0bI YIIOPAI0UNBaHUS APOOEH.
N300paxkath  OOBIKHOBEHHblE  JpoOM  TOYKaMM  Ha
KOOPIMHATHOM  IPSAMOHM; HMCIOJB30BaTh  KOOPJIWHATHYIO
HPSIMYIO JUIsl CpaBHEHUS! IpoOei.

®opMyIMpPOBaTh, 3aNIUCHIBATH C MOMOIIbI0O OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOuM ¢ Omopoi Ha MpaBHIIO;

HCI0JIb30BATh OCHOBHOE CBOWCTBO JpoOU Il coKpaujenus
Oopobeli u npusedenus OpoOU K HOBOMY 3HAMeHAmeNo 8
npocmeuuux Cay4asx.

IIpeacraBasaTe nmo oO0Opa3lly CMeHIaHHYIO JApoOb B BHUJE
HENPaBUJIBHOM W  BBIACIATH LEIYH0 4acTb 4YuClIa W3
HEeMPaBUILHOMN IpOOH.

BoinoaHaTs apudmernyeckue AeicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B MPOCTBIX ClIydasx; MNPUMEHSITh CBOlicTBa
apu(MeTH4ecKuX eHCTBUH Il palliOHAIN3allY BHIYUCICHUH.
BbpINOTHATH NPUKHMAKY M OLEHKY pe3ylbTaTa BBIYHMCICHUN;
npeiaraTb ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYKUCICHUMN.

IIpoBoauTH McC/IeAOBAHUS CBOWCTB JApoOei, omupasch Ha
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YHCJIOBbIE OJKCIIEPUMEHTH (B
KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3BIBAHUSI O JIPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPHUMEPHI.

Pemate, mpocreiiiiue TEKCTOBBIC 3allaud, COJEpIKAIIUE
IpOoOHBIC NaHHBIC, M 3a7aull HA HAXOMCOeHUe Yacmu yeuio2o U
Yeno2o no e2o Yacmu, 8blIAGIAAMb UX CXO0CHEA U PA3IUYUAL.
MoaenupoBaTh XOJ PEIICHUS 33a4d C ITOMOIIBI0 PUCYHKA,
CXEMBI, TaOJIHIIBI.

I[IpuBoauTHL, pa3déuparh, OUEHUBATH PA3JIUYHBIC PEIICHUS,
3allUCH PEIICHU TEKCTOBBIX 3aJad MpPH HEOOXOJUMOCTH C
HAIPaBJISIONIEH TOMOIIBIO.

C noMombI0 MeAarora OUeHUBATh TOJNYYEHHBIH pe3yNbTarT,

TOM YHCIC C IIOMOIIBIO

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

Harasianas MHOrOyrofnbHUKH.  UeTHIPEXYTOJBHUK,  IPAMOYIOJIBLHMK, | PacmosnaBaTh, H300paaTh ¢ IOMOIIBI0  YEPTEXKHBIX

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

MHOTOYTOALHUKH | TpeyromsHk. MHOTOYTOJIbHUKH.

(10 4 TIIOMa/b U TEpUMETp MPSMOYTOTBHIKA H MHOTOYTONBHUKOB, | LIPHBOMUTE NPUMEPbI 00HEKTOB PEAbHOTO MUPA, MMEIOIHX
COCTABJEHHBIX U3 MPAMOYTOJBHHUKOB, €IMHMIb u3Meperys| POPMY — MHOTOYTOJIBHHKA, NpAMOYro/ibHIKa,  KBalpara,
nomaH. TlepHMETp MHOTOYTOTBHIKA. TPEYTrONbHUKA, ONIEHHBATH MX JIMHEHHBIE PA3MEPBI.

BbluMCIATBL: NEpUMETp TPEYrojbHUKA, MPSAMOYrOJIbHHKA,

MHOTOYT'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHUKA, KBajpara (IpH
HE00XOIMMOCTH C OTOPOil Ha aJITOPUTM YUEeOHBIX JeHCTBUIA).
M3o0paxatb OCTpPOYTOJIbHBIE, IIPSIMOYT OJIbHBIE U
TYIOYT'OJIHBIE TPEYTOJIbHUKH.

Crpouthb Ha kjeryaToil Oymare KBaapaT M MPSIMOYTOJIBHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NpSAMOYTOJIbHUKA, KBajgpara ITyTEM
OKCIEpUMEHTa, HAOIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
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Pacno3dHaBaTh WCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
MHOT'OYTOJIbHUKaX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEDBI.
HccnenoBath 3aBUCMMOCTD IUTOMIAAN KBaJpaTa OT JUIMHBI €r0
CTOpPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJPAaTHOW CETKU JJI MOCTPOCHUS
¢buryp;  pa3duBaThb  TPSIMOYTOJIBHHK  HAa  KBaJparThl,
TPEYrOJbHUKH; COCTABJATH (GUIYyphl U3 KBaApaToB U
MPSIMOYTOJIBHUKOB ¥ HAXOIUTh WX ILJIOMIA/Ib, pa30UBaTh (UTYPHI
Ha TIPSIMOYTOJILHUKH U KBaJIPaThl U HAXOAUTH WX IUIOMAAb (IPU
HEO0OXOIMMOCTH C HaIPABJISIONIECH TOMOIIIBIO).

Beipaxkath BenMUYMHY IUIOMAAM B PAa3IMYHBIX EAMHUIAX
U3MEPEHHUSI METPUYECKOM CHCTEMBl Mep, HCH0JIb30BaATh
3aBHCMMOCTH MEXIy METPHUUECKUMU €IWHUIAMU HU3MEpPEHUs
IJIOMIA M TP HEOOXOJUMOCTH C OMOPOM Ha CIPABOYHYIO
nHpopManuo.

3HAKOMUTBLCSI € TpPUMepPaMH MPUMEHEHHs TUIONIAJAN U
nepuMeTpa B NPAKTUYECKUX cHUTyauusx. Pemars 3agadu u3
peasbHOM JKU3HHU, P HEOOXOAMMOCTH C ONOPON Ha alrOpUTM
npaBuja, 00CyKIaTh pa3jM4YHbIe CIIOCO0bI PEIICHUS 3a/1ay.

JlecaTHaHbIC
npooun
(38 u)

Hecaruunas 3anuch ApoOeil. CpaBHEHHE IECATUYHBIX JpoOei.

JHevicTBust ¢ AECATUUHBIMU APOOSIMU. OKpyenenue 0ecamuyHblx
opobeil.

Pemienne TeKCTOBBIX 3ajad, conaepkammux aApobu. OCHOBHbBIE
3a/1auu Ha ApOOH.

IIpencraBasATh JIecATUUHYIO JpoOb B BUJE OOBIKHOBEHHOM,
YUTATh M 3alUCHIBATh, CPABHHUBATH JCCSATHYHBIE ApOOH,
npepjaratb M 00CYKAaThb CHOCOOBI  YNOPSAOYMBAHUSA
JECATUYHBIX ApoOeil.

N300paxkarh necaiTHUHBIC JPOOM TOUYKAMHU HAa KOOPAWHATHOMN
IPSAMOH.

BbIAIBIAATH CXOACTBA M PAa3JIMYUsl MPABUIT apUPMETHUECKUX
NeMCTBUI ¢ HATYpaIbHBIMH YHCIAMH U IECATHYHBIMU JIPOOSIMH,
MI0CJIE COBMECTHOT'O aHaJIN3a.

BoinoaHaTs apudmernyeckue AEUCTBUS C  JIECATUYHBIMU
IpoOsMHU; BBINOJHATH NPHUKUAKY H OLEHKY pe3yjbTara
BBIYMCIICHUM.

IlpumeHsTh cBoiicTBa apuPMETUUCCKUX JCUCTBUH IS
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paroHaIN3aui BHIYHCICHUH.

Ilpumenames npasuno OKpyzieHus Oecsimuduvlx Opobeti, IpU
HEO0OXOIMMOCTHU C BU3YAJIBHOHN OIMOPOH.

IIpoBoauTh HCC/IETOBAHUSI CBOWCTB JECATUYHBIX JpOOEH,
ONMHpasCh Ha YHUCJIOBbIE OKCIIEPUMEHTHI (B TOM 4YHCIE C
MTOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O APOOSX,
NPUBOAUTL NPHMEPbl W  KOHTPIPHUMEPHL, CTPOUTH
BBICKa3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUM.

Pematp mpocrteiile TEKCTOBBIE 3aJayd, COJAEpIKAIUe
JpOOHBIE TaHHBIE, U HA HAXO0JCOEHUE YACTU YeN020 U Yen020 No
€20 yacmu; BBISIBJIATH UX CXOJACTBA U Pa3/IMyHs.
MopaeanpoBaTh XOJ PEIICHUS 33Jla4d C MOMOIIBIO PUCYHKA,
cxembl, Tabmuipl. Pa30uparh pa3inuyHbIe pPEUICHHsS, 3aluCh
pelIeHn TeKCTOBBIX 3a/1a4.

OnepupoBaTh JPOOHBIMUA UYHCIAMU B PEATBbHBIX YKU3HEHHBIX
CUTYaIUsX.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,
OCYHIECTBJISATh  CaMOKOHTpPOJb, MpOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OIIHUOKH.

3HAKOMUTBCS ¢ UCTOPHUEH pa3BUTHS apUDMETUKU

Harasanas
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBeE
(9 9)

MHnoezoepannuku. H3o0bpasicenue muozocpannuxos. Mooenu
npoCMpaHCMEEeHHbIX Mmell.

IIpsamoyzonvHoviii napannenenuned, kyo. Paszeépmku kyba u
napanneienuneod.
O0vém Kyba, npsamoy201bHO20 Napaielenuneod.

PacnozHaBaTh Ha 4epTeikax, PUCYHKaX, B OKPYKaoleMm
MHpe IPSIMOYTOJIbHBIN Mapaenenumnes], Ky0, MHOTOTpaHHUKH,
ONMMCBHIBAThb, HUCHOJb3ysl TEPMHMHOJIOTHIO, OLIEHHWBATH
JMHEWHBIE pa3Mephl.

IIpuBoauTH NpUMeEpPbI 0O0HEKTOB PEATBHOTO MHUPA, UMEIOIINX
¢bopMy MHOrOrpaHHUKa, HNPSIMOYTOJIBHOTO NapajJielenunesa,
KyoOa.

HN306paxath Ky0 Ha KiIeTUaTOM Oymare.

HccnaenoBarb CBONCTBA KyOa, IIPSIMOYTOJIBHOTO
napaesienunesa, MHOTOTPAHHUKOB, UCIIONb3Ysl MOJIENU IpH
HEO0XOMMOCTH C HaPaBJISIONIEH TOMOIIBIO.
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Pacno3snaBath  pa3BEPTKM Kyb0a UM THapauieNenuiena.
MopaeaupoBath Ky0 ¥ napajienenurnes u3 Oymaru u npodnx
MaTepuasoB, o oopasiy.

Haxoautp u3MepeHus, BBIMMCIAATH IUIOINALb ITOBEPXHOCTH;
00BEM Ky0Oa, MpsIMOYrOJIbHOIO Hapajljiesenunea ¢ onopoi Ha
ATOPUTM YYEOHBIX JCUCTBHI, HCCI€I0BATHh 3aBHCHMOCTh
00Béma KyOa oT JJIMHEI ero pedpa.

Habnrogate M NpPOBOAUTH AHAJOTHHM MEXIY MOHATHUSAMU
IUIOIIAAN U 00BbEMa, IEpUMETPA U IIJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh MCTHHHBIE U JIOXKHBIE BBICKA3bIBAaHUSA O
MHOIOTpaHHHUKaX, NMPHUBOAHMTH NPHMEPbl U KOHTPIPUMEPHI.
Pemars 3a1a4u U3 peaabHON KU3HU.

I[loBTOpEeHHE
M 000011IIeHHE
(10 a

[ToBTOpEeHHE OCHOBHBIX MOHSATHI M METOIOB Kypca 5 Kjacca,
0000111eHE 3HAHUH.

BeryucasaThs 3Ha4CHUs BEIPAKEHUM, COJIEpKAILINX HATYpaJIbHbIE
quciia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBIIOJIHATH
npeoOpa3oBaHMs YUCeN MPU HEOOXOIMMOCTH C HaAIpaBJISIONIEH
MTOMOLLBO.

BoriOupars cnmocod cpaBHEHHUS ~ YHMCEN,  BBIYUCIICHHH,
NPpUMeHATH CBOMcTBA apudMeTHUecKux JedcTBUH s
palMoOHaIN3aU1 BEIUYUCICHUN.

OcyuiecTBIAATE CAMOKOHTPOJb BBINOJIHAEMBIX JEHCTBUA U
CaMOIIPOBEPKY PE3y/bTaTa BEIYUCICHHM.

Pemiare npocreiilime 3aJa4d U3 PEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUS I PElICHUs 3a7a4 U3
JPYTruX y4eOHBIX IPEIMETOB.
Pemiate mpocreiimme  3axaum
CPABHHBATBL  CIOCOOBI  pEILEHUs
PalMoOHAJIBLHBIH CIOCO0.

cnocodamu,
BbIOMpaATh

Pa3HbIMU
3a/1a4u,

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

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIHXCHA

4acoB)
Hatypasibhble ApudmeTrnueckue AeMCTBHS ¢ MHOTO3HAUYHBIMU HATypaJIbHBIMY | BRINOJIHATL apudMeTHYecKHe JeHCTBHSI C MHOTO3HAYHBIMU
yHciaa gyrciaMd. YWCIOBBIE  BBIPAKEHUS, TMOPSIOK JICHCTBUH, |HATYpalbHBIMH YHCIAMH, HAXOAUTh 3HAYEHHUS] YHUCIIOBBIX
(30 9) UCIONIb30BaHue CKOOOK. OKpyriieHUuEe HATypaIbHBIX YHCEN. BBIPQXEHHUH CO CKOOKaMH 1 06€3 CKOOOK; BHIYUCISTh 3HAYEHUSI

JlenuTenu U KpaTHBIE YMCTIA; HAUOOIbWUL 00wl Oenumend U

HAaumeHbvuiee 061/1/;66 KpamHoe.

Paznoxxenue 4mcia Ha IMPOCTBIC MHOKHUTCIIU. I[eJ'II/IMOCTL

CYMMBI U Npou3BeeHUs. [leneHne ¢ ocTaTKoM.
Pemenne TeKCTOBBIX 3a/1a4.

BBIp)XEHUI, CoJIepKaIUX CTEIEHH.

BbINOIHATL NPUKHAKY M OLEHKY 3HAuYE€HUHl YHCIOBBIX
BBIP)KEHUI, IPUMEHATh NPUEMBI IPOBEPKH pe3yibTaTa.
Hcnonp30BaTh MpU BBIYUCICHUSAX IepeMecTHTe]bHOe U
coueraTej]jbHOe CBOMCTBA CJIOXKEHUS] M  YMHOMKEHUs,
pacnpedenumenvHoe CE0UCHEO YMHONCEHUA ONMHOCUMEIbHO
Cl10JCeHUs, CBOICTBA apu(PMeTHUYECKHX JIeiiCTBHI.
HccnenoBathb 4ncioBble 3aKOHOMEPHOCTH, IPOBOIUTHUYHUCIIOBBIE
JKCIIEPUMEHTHI.

®opMyJIMpOBaTh  ONpedeJeHUs JIEIUTENss W  KpaTHOro,
HauOoJIBIIEro OOLIero JeNUTeNs W HAaUMEHbBLIEro OO0Ilero
KpaTHOTO, MPOCTOTO M COCTAaBHOT'O YHCEN; HCMOJIb30BaTh 3TH
MOHATHS NPH PEIIeHUH 3a1a4 (P HEOOXOJUMOCTH € ONOPOH Ha
QJITOPUTM TpaBUIA).

IIpuMeHsATh AJrOPUTMBI BBIYMCICHHUS] HauOOJBIIEro OOIIEro
JenuTeNnsT W HaMMEHBIIEro OOIIero KpaTHOrO JBYX YHCel,
AJITOPUTM Pa3IOKEHUS YHCIIa HAa TPOCThIE MHOKUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBI U MPOU3BEICHUS
YHUCEN C OIOPOM Ha BOIPOCHBIM IUIAH.

IIpuBomuThL mnNpUMepbl 4YKCEN C 3aJaHHBIMH CBOMCTBAMH,
pacno3HaBaTh BepHble M HeBepHbIe YTBEP)KJIEHHUS O CBOMCTBax
qlcell, ONMPOBEPrarb HEBEPHBIE YTBEPXKJIEHUS C IOMOUIBIO
KOHTPIIPUMEPOB.

KoncTpyupoBars  MaTeMaTH4ecKHe  NpeNJIOKeHHSI  C
MIOMOILBIO CBSI30K «H», «HIIN», «ECIH. .., TO...» 10 00pas3iy.
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PemaTh TekCcTOBBIE 33/1a4H, BKIIIOYAIOIINE TIOHATHS JICIIUMOCTH,
apu(METHYECKHM CIIOCOOOM, HCIOJIB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIIPOCHBIN ILIAH.
MopaeaupoBaTh X0J pelIeHHs 3aJadyd C [OMOIIbI0 PHCYHKa,
CXEMBI, TAOIUIIBL.

[TpuBoauTh, pa3bupaTh, OLEHHBATH Pa3JIUYHbIC pPelIeHHus,
3alMCH PpelleHN# TeKCTOBBIX 3aJa4 C HalpaBJsAIoMIeH
MTOMOIIIBIO.

Kputnyeckn oreHnBaTh MOJY4YEHHBIH pe3y/bTaT, HAXOAUTH
OIIMOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJOBHIO.

Haraagnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 4)

Ilepnenouxynapnuvie npsamvie. Ilapannenvhvie npsamoie.

PaccrosiHue Mexny 1ByMs TOYKAMM, OT TOYKH JI0 NPSMOM,

JUIMHA ITyTH HA KBAJIPATHOM CETKE.
Ipumepvl npsamvix 8 npocmparcmae.

Pacno3HaBarh Ha ueprexax, PUCYHKax Cly4ad B3aWMHOIO
PacCIOJIOKEHUS JBYX NPSMBIX.

M300paxkarth ¢ 1NOMOIBI0 YepPTEKHBIX MHCTPYMEHTOB
KJeTyaToll Oymare [Be IepeceKaloluecss TMpsiMble, BE
MapajuleJIbHbIE IPSIMBIEC, CTPOUTH IPAMYIO, NEPICHAUKYIIAPHYIO
JTAHHOM.

IIpuBoauTs NpUMepbI MapajuIeIbHOCTH u
NEPHEHIUKYIAPHOCTH IIPSMBIX B IIPOCTPAHCTBE.

PacnosHaBare B MHOIOYIOJBHUKAX MEPHEHIUKYISAPHBIE U
napajuieabHble  CTOpOHBI. M300pamarTb MHOTOYTOJIBHUKH C
napajuleIbHBIMU, EPIEHANKYIISIPHBIMU CTOPOHAMU 10 00pasIy.
HaxoauTh paccTossHUE MEXIy ABYMs TOYKaMH, OT TOYKH [0
NpsAMOM, JUIMHY IYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCTIOJB3Ys IIU(PPOBBIE PECYPCHI.

Apodu
(32 4)

OObIKHOBEHHass  J1poOb,  OCHOBHOE  CBOWCTBO

cokparnierue npobeit. CpaBHEHHUE U YITOPSIOYUBAHHUE IPOOEH.

I[CC}ITI/I‘{HBIG ,Z[pO6I/I " MCTpHUYCCKad CUCTCMa MCEP.

pobw,

Apudmernueckue  gectBUS ¢ OOBIKHOBEHHBIMH

JECATUYHBIMU APOOSMHU.

u

CpaBHUBATBH U YHNOPSIAOUMBATH JpOOH, BHIOUPATH CHOCOO
CpaBHEHHUS JPOOeH.

IIpencraBasATh JeCATUYHBIE JIPOOM B BHJIE OOBIKHOBCHHBIX
IpoOeil U OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIE TMPEICTABJIEHUs] IPOOHBIX YHCENT MPU UX
CpaBHEHHH, TPH BBIYUCICHUIX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIICHWH. Macwmao,
MPOTIOPIIHSL.

[Tonsarue nmponenTta. Boluucienue mpoueHTa OT BEJIUYUHBI U
BEJIMYMHBI 110 €€ MPOLEHTY.

Pemienne TeKCTOBBIX 3a/1a4, COACPIKALIMX APOOH U TPOIIEHTHI.
[Tpaktuyeckas pabora «OTHOIICHUE JUTMHBI OKPY>KHOCTH K €€
JUaMETPY».

HaIpaBJISIONIEH TOMOIIBIO).

Hcnoab30BaTh  JIeCATHYHBIE JpoOM TpU  MpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOM CUCTEME MEDP.

BbInoHATH apudMeTHyYecKue 1eicTBUS ¢ OOBIKHOBEHHBIMH U
JNECATUYHBIMH JPOOSIMHU.

Berunciasarno 3HAYCHUS BBIPAYKCHHU, COZEpKALIMNX
OOBIKHOBEHHBIC M JIECATUYHBIE  JpPOOHM,  BBINOJHATH
npeoOpa3oBaHust JpoOel, BBIOMPATH CHOCO0, NPHMEHSATH
cBoiicTBa apuMETUYECKUX JCUCTBUN MJis pallMOHATU3ALNU
BBIYMCIICHHI.

CocTaBJifITh OTHOIICHUS U IPONOPLUHU, HAXOAUTH OTHOLIEHHE
BEJINYMH, JAEIUTh BEIMYMHY B JAHHOM OTHOLIECHUHU.

Haxoautp 3KCnepMMEHTANbHBIM IMYTEM OTHOLIEHHUE JJIMHBI
OKpYXHOCTH K €€ nuamerpy (Ipu HEoOXOIUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoauth MacmTal 1uiaHa, KapThl U BBIUUCIATH PACCTOSHUS,
MCIOJIb3YS MacIliTad ¢ ONOpoil Ha aJrOpUTM yueOHBIX AEUCTBUH.
OO0BACHATH, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI peUuH CO
CJIIOBOM «IIPOILIEHT». BbpIpasarh NpoueHThl B 1po0sSX U IpodH B
IIPOLIEHTAX, OTHOIIIEHUE JIBYX BEJIMYMH B IIPOLIEHTAX.
BbI4McasATh IPOLEHT OT YKMCJIA U YUCIIO IO €70 MIPOLIEHTY.
OxpyrasiTe ApoOu U MPOLEHTHI, HAXOIUTh NMPHOIMKEHHS YU CET
IIpU HEOOXOIUMMOCTH € MCII0JIb30BAaHHEM BU3YaJIbHOMN OIMOPBHI.
Pemars 3agaym Ha YacTH, MPOLEHTHl, NPONOPLUHU, HA
HaXOoXJeHue Apoou (IpOIeHTa) OT BETMYMHBI U BEIMYUHBI IO €€
Ipobu (MpOLIeHTY), ApoOu (MPOIEHTa), KOTOPBIM COCTABIISET
onHa BenuunHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLICHUBATH PA3JIMYHbIE PELICHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJ1a4 [pH HEOOXOIMMOCTH C HAIPaBIISAIOLIEH TOMOIIBIO.
H3Baekars uHpopmanmo 13 TabIMIl W JUArpamu,
UHTEPIPETUPOBATH TabJINYHbIE JTaHHbIE, OTIpeeIISATh
HauOoJIbIlIee M HAUMEHbIIIEE U3 NPECTABICHHBIX IaHHBIX.
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Harasipnas

reoMeTpus.

CummMmeTpust
(6 9)

Ocesas CUMMempus. HeHmpaJZbHCZ}l CUMMemPUZL.

Ilocmpoenue cummempuynvix gueyp.
Cummempus 6 npocmpancmae.

Pacno3naBaTh Ha yepTexax U U300paKeHUSIX, H300pakaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (urypy (oTpesok,
JIOMaHyl0, TPEYrOJbHUK, HPSAMOYIOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HaIPABIIIOIIEH TOMOLIBIO.

Haxoauth npumepbl CUMMETPUH B OKPYKaIOLLIEM MUPE.
MopaeaupoBate u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEJIbHO MPSIMOW; KOHCTPYHPOBATh I'€OMETPUYECKUE
KOH(Urypaluu, UCIOJIb3ys CBOMCTBO CUMMETPHH, B TOM YUCIIE C
MOMOIIBIO IIU(PPOBBIX PECYPCOB C OMOPOIl HA AITOPUTM YUEOHBIX
IECUCTBUH.

Beipakenus
¢ OykBamMu
(6 1)

[TpumeneHne OYKB JIJIs 3aIUCH MATEMATHUECKUX BBIPAKCHUN U
NpeIoKEHU.  Bykeenuvie  8vbipadiceHusi U HUCTOBble
NOOCMAHOBKU.

BykBeHHBIE paBEeHCTBA, HAXOXKJICHUE HEM3BECTHOTO KOMITOHCHTA.
DopMyIIBL.

HUcnoab3oBath OyKBbI i 0003HAUEHUS YHCEI, MPU 3aAMUCH
MaTEeMAaTHYECKUX  YTBEPXKICHHM, COCTaBIsAThH OYKBEHHbBIC
BBIPKEHHUS 110 YCIIOBHIO 33/1a4H.

HccnenoBatb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI AJIS UX 3aIHCH.

BorunciasaTs 4ncioBoe 3HaUeHHE OYKBEHHOTO BBIPAXKEHUS MPHU
3aJJaHHBIX 3HAYEHUSX OYKB C OMOpPOW Ha AJITOPUTM Y4YEOHBIX
JICHCTBHIA.

3anucbiBaTh ¢opmyJnr: nepumeTpa u ILJIOIIA TN
MPSIMOYTOJIbHUKA, KBajpaTa; JUIMHBI OKPYXHOCTH, TUIOMIAIN
KpyTa; BHINOJIHSATH BHIYMCIEHHUS 110 3TUM (HOopMyIaM.
CocTaBiasiTb (PopMyJibl, BHIPAKAIOIMINE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE; 1I€Ha, KOJTUYECTBO,
CTOMMOCTH; TPOU3BOJAUTEIHHOCTh, BpeMs, OO0BEM pabOTHI;
BBITIOJTHSITH BBIYUCIICHUS TIO 3TUM (PopMyIiaMm.

Haxoauth  HEU3BECTHBII  KOMIIOHEHT  apu(METHUECKOTO
JeHCTBUS.

Harasanas
reoMeTpus.
Durypsl

YeThIpEXYyTroNbHUK, MIPUMEPBI YETHIPEXYTOJIBHUKOB.
[IpsamMoyrosbHUK, KBaJapaT: CBOWCTBA CTOPOH,  VIJIOB,
IUaroHaleH.

N300pakaTh Ha HEIWHOBAHHOW U KJeT4YaTol Oymare c
MCIOJIb30BaHNEM YEPTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJBHUKH C 3aJJAHHBIMH CBOMCTBAMMU: C
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Ha IMMJI0OCKOCTH
(14 u)

W3mepenue yriaos. Buasl TpeyroibHUKOB.

[lepumerp MHOroyrojphuuka. Ilmomanb

¢durypel. DopmyIibl

nepuMeTpa W IUIOMIAAM OpsMoyrosbHuka. [Ipubmmkénnoe

U3MepeHHe IIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaov kpya».

MapajuieIbHbIMH, NEPIEHAUKYISPHBIMA, PABHBIMH CTOPOHAMH,
OpSIMBIMUA ~ yIJIAMH U Jp., PaBHOOCIPEHHBIH TPEYroJbHUK.
Ipennarars u 00Cy:KI1aTh COCO0bI, AJTOPUTMBbI ITOCTPOCHUS.
HccaenoBarb,  UCHONB3Yyd  OKCIEPUMEHT,  HAOIIOZCHUE,
MOJEIIMPOBAaHUE, CBOMCTBA MpsSMOYrOJIbHUKA,  KBajJpara,
pa30uBaTh Ha TPEYTOJIHHUKHU C OMOPOM HA BOMPOCHBIH TUIAH.
O00CcHOBBIBATDH, ONPOBEPraTh C IMOMOUIBIO KOHTPIPUMEPOB
YTBEPKACHUSI O MPSAMOYIOJbHUKE, KBajJpare, Paclo3HABaTh
BEpHBIC U HEBEPHBIC YTBEPIKICHHUS.

H3mepsTh M CTPOUTH C NTOMOILBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJI€ B MHOIOYTI'OJIbHUKE, CPABHUBATH YIJIbl; PACHO3HABATH
OCTpBIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC YIIIbI.

Pacno3naBartsp, H300pa:kaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIN,
TYHOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKU (IIPH HEOOXOJUMOCTH C  HCIOJIb30BaHHEM
BU3yaJIbHOW OTIOPHI).

BeruucasTe epuMeTp MHOTOYTOJIbHUKA, IJI01LAb
MHOTOYTOJIbHUKA pa30reHneM Ha MPSIMOYTOJIbHUKH, HA PaBHbBIE
(buUrypsbl, UCMOIH30BATh METPUUECKUE €TUHUIIBI U3MEPEHUS
JUTMHBI U TJIOMAAH C OTIOPOH Ha alTOPUTM YY€OHBIX JCHCTBUM.
Hcnonb3oBath npudankxéHHoe n3MepeHne JUIMH U IJI0MaAeH
Ha KIeT4aToil Oymare, NpUOMKEHHOE U3MEPEHHE JINHBI
OKPYXHOCTH, TJIOIIAIU KpyTa.

IMoxo:kuTeaBbHBIE M
OTpULATEIbHbIC
qucJaa

(40 )

[enbie qyuca. Mooynw uucaa,

ceomempuuecKas

unmepnpemayus mooyna. Hucnogvie npomedxscymxu.

[TonoxurenapHble U OTpULATCIILHLBIC

qucia. CpaBHCHI/IC

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

Pemnenne TekcTOBBIX 3a4ad.

IlpuBoaAMTH NpPUMEPHI HCIOIb30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATENbHBIX YHCEI.

HN300paxkars 1ebIe Yncia, MOJOKUTEIbHbIE U OTPUIIATEIbHbBIC
quciia TOYKaMU Ha qHCJ’IOBOﬁ HpﬂMOﬁ, HCIIOJIb30BaAThH ‘II/ICJ'IOBYIO
MPSIMYIO JUIsI CPAaBHEHUS YHCETL.

IlpuMeHATH, NpaBWJIa CPaBHEHUSA, YNOPSAAOYUBATH IIEJIbIE
YUCIa; HAX00UNb MOOYIb YUCIA.

®opMyIMpPOBATh NPABUJIA BEIUUCICHUS C IOJOKUTEIBHBIMU U
OTpI/II_IaTeJIBHI:IMI/I quciaMy, HAXOAUThb 3HAYCHHUHA YHCIIOBBIX
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BBIPAYKECHHUIA, CoZepIKaIIHNX TIEUCTBUI
C TIOJIOXKUTEIBHBIMU U  OTPULIATENIBHBIMU  YHUCJIAMH  TIPHU
HEOOXOMMOCTH C OMOPOM Ha AJITOPUTM IPABHIIA.

IIpumeHATH CBOWCTBA CIOXKEHUS W  YMHOXKEHUS A
npeoOpa3oBaHMs CYMM U IMPOU3BEICHHIA.

Ilpeacrasiienune
AAHHBIX
(6 1)

[IpsimoyronbHast ~ cucreMa  KOOpAMHAT HA  IUIOCKOCTH.
KoopanHaTsl TOUKH Ha IJI0CKOCTH, a0cIrcca U OpAMHATa.

Cronbyarbie ¥ KpyroBble JUArpaMmbl.

[TpakTiueckas pabota «IlocTpoenue nuarpammy.

Pemenne  TEeKCTOBBIX  3a/lady,  COAEpXKAllUX  JaHHBIE,
MpEeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmax.

OO0bsICHAT, W WLIKCTPUPOBATH MOHATHE IMPSMOYTOJIbHOM
CUCTEMbl ~ KOOpPJMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH HA KOOPAUHATHOW TJIOCKOCTH TOYKH U
burypsl Mo 3aJaHHBIM KOOpPJAWHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurars cToyioyarbie u KpYTrOBBIE JiarpaMMbl;
HHTEPNPeTUPOBATH JaHHBIC; CTPOUTH CTOJIOYATHIC TUATPAMMBI.
Hcnonb3oBath MHGOPMALMIO, MIPEACTABICHHYIO B TabmuIax,
Ha JuarpamMMmax Uil pEeuIeHUs] TEKCTOBBIX 3aJad W 3aJad U3
peanbHON KU3HU.

Harasaanasi
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
9 9)

Ipsamoyeonvrultl napannienenuned, Kyb, npuma, AUpamuod,
KOHyC,  yuiunop, wap u  cgepa.  Hzobpasxicenue
npOCMPAHCMEEHHBIX Queyp. Ipumepur Ppazeépmox
MHO202PAHHUKO8, YUIUHOPA U KOHYCA.

Ilpakmuueckas paboma «Co3z0anue MoOene
NPOCMPAHCMBEHHBIX PUSyp».

Ilousmue o06véma; eounuyvt uzmepenuss o006véma. O0vEM
NPAMOY20/IbHO20 napaiieienunedd, Kyoa, popmyast 06véma.

Pacno3naBaTth Ha uepTekax, pUCyHKax, ONMChIBATH TUPAMUTY,
IpU3My, LWIMHAP, KOHyC, IIap, HM300pamaTb UX OT PYKH,
MOJIeJINpoOBaTh U3 Oymaru, IUIaCTWIIMHA, MPOBOJOKU M Jp. C
Hanpasisoneil nomounsio. IIpuBoAnTL MpuMepbl 00HEKTOB
OKpYXaroIIero Mupa, UMEIIuX GopMbl Ha3BaHHBIX TEN.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpILIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PANyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHONB3Yys SKCIIEPUMEHT, HAONIIO/IeHHEe, U3MEpEHHE,
MOJIEJTMPOBAaHUE, B TOM YHUCJIE€ KOMIIBIOTEPHOE, U ONHCHIBATH
CBOIICTBA HA3BaHHBIX TEJl, BBIABJIATH CXOACTBA W Pa3In4Ms:
MEXy MUPaAMHUI0N U IPU3MON; MEXYy HMUIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBarb pa3BEPTKH Mapajviesienunena, Kyba, MPHU3MBI,
NMPaMUJIbl, KOHYCA, [IWINHAPA; KOHCTPYHPOBATh JaHHBIE Tella
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIU C HANPABIAIOLICH
ITOMOILBIO.
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Co3naBaTh MoOJeIH TPOCTPAHCTBEHHBIX (uryp (u3 Oymarwy,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C ONIOPOM Ha aJTrOPUTM YUeOHBIX
JICHCTBHIA.

H3mepsaTh Ha MojeJsix: JUIMHbI pEOEp MHOIOTPaHHUKOB,
JaMeTp 1Iapa.

Boruucasate mno  ¢opmyiaam: 00bEM  IPSIMOYIOJIbHOTIO
napajieNnenunena, Kyoa; HCIONb30BaTh €IUHHIBI W3MEPEHUs
00bEMa; BBIYHCIAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajuieNIenuIe[0B; pelaTh 3a1a4i C pealbHbIMU JaHHBIMU C
OII0POi1 Ha CIIPaBOYHYIO HH(POMAIUIO.

IToBTOpEHUE,
00001IEHME,
cucTeMaTH3anus
(20 v)

HOBTOpCHI/IC OCHOBHBIX MOHSATHM U METOIOB KYypCOB 5u6

KJIACCOB, 0000IICHIE U CHCTEMATHU3AIIH 3HAHMIA.

BoruncasaTs 3HaYCHMSI BEIPAXEHU, COEP/KALINX HATYPAJIbHBIE,
Lenble,  MOJIOKUTEIBHBIE W OTPHULATENBHBIE  YHUCIA,
OOBIKHOBEHHBbIE M JI€CSATUYHBIE  JIpOOM,  BBINOJIHATH
IpeoOpa3oBaHus YKCEN U BBIPAXKEHUH MpPU HEOOXOAUMOCTH C
HaIIpaBJIAOLIEH TOMOILBIO.

Bu10npaTs c110c00 cpaBHEHUS YUCEIL, BBIYUCIECHUHN, IPUMEHATH
cBoiicTBa apuMETUUECKUX JCUCTBUH JUIsl pallMOHAIM3AIMN
BBIYMCIICHUM.

PemaTes npocreiimme 3a1a4M U3 pealbHON )KU3HU, IPUMEHATH
MaTeMAaTH4eCKHe 3HAHUA Ul DPEIICHHs 3a4ad U3 JPYrux
IIPEAMETOB.

Pemiates npocreiimme 3a1a4u pa3HbIMH CIIOCO0AMM.
OcymecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JACUCTBUHA H
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCIICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (ITO TOAAM OBYYEHMUS)
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7 kaace (He meHee 102 u)

Ha3zpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/iep:KaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSHA

4acoB)
Yucna u [ToHsiTHE pallMOHANBHOTO YKCIA. CucreMaTH3UPOBATH U 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHHS. ApudpmeTrnueckue 1eUCTBUS C PallMOHAIBHBIMU YHCIAMU. U IECATUYHBIX APOOSX.
PanmnonanbHbie CpaBHeHue, yIOpsAJ0YMBaHNE PALlMOHAIBHBIX YHCET. CpaBHUBATH M YNOPSA0YUBATH APOOU, TpeoOPa30BbIBAs MPU
yHciaa CreneHb ¢ HaTypaJlbHBIM IIOKa3aTEJIEM. HEOOXOJMMOCTH  JIECATUYHBIE JpoOW B  OOBIKHOBEHHBIE,
(25 ) Pemenne ocHOBHBIX 3a7ad Ha JAPoOU, IPOIEHTHI U3 PEATbHON | OOBIKHOBEHHBIC B JCCATHYHBIC, B YACTHOCTH B OCCKOHECUHYIO

IIPAKTHKU.
IIpu3Haku  IE€IUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIL.
Peanbnble 3aBUCUMOCTH. [Ipsimas
IIPONOPLUOHAIBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JIECATUYHYIO APOOb.

IpumensaT  pa3HoOOpa3Hble  CHOCOOBI M NPHEMBI
BBIYMCJIEHUS 3HAYEHHIl APOOHBIX BbIPAXKEHUH, COICPKAIINX
OOBIKHOBEHHBIE W  JIECATUYHbIE JApOOM: 3aMEHATh IMpHU
HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOMN, NMPUBOJUTH BBIpaXKeHHE K (opme,
HaubOosnee yaoOHOM Uis BBIYMCIEHUH, MPeoOpa3oBHIBATH
JIpOOHBIC BBIPAKEHHUS HA YMHOXCHHE M JICJICHUE IECATUYHBIX
npoOeit K 1eHCTBUSAM C LeNbIMU YnciIaMu (ITpH HEOOXOAUMOCTH €
HaIpaBJISIONIECH MTOMOIIBIO).

I[IpuBoANTH YHCI0BbIe H OYKBEHHbIE NPHMEPHI CTEIEHH C
HaATypaJbHBIM IIOKa3aTeneM, OOBSCHSS 3HAYEHUs OCHOBAHUS
CTETICHU W TIOKa3aTelsl CTETIeHU, HAaXOJIUTh 3HAYEHUS CTETICHEH

Buza a'’ (a — mo6oe palMoHAILHOE YUCIIO, I — HATypalbHOe
YHCII0) C OMOPOI Ha CIIPaBOYHYIO0 UH(OPMAIIHIO.

[loHuMaTh CMBICI 3amHCH OOJBIIMX YHCEI C IOMOIIbIO

AeCATHYHBIX Apodeil u creneHei yucaa 10, npuMeHsATh UX B

peajibHbIX CUTYallHSAX.

IIpuMeHATH TPU3HAKY JACTUMOCTH, PA3JI0KEHHS HA MHOKHUTEIIN
HaTypaJbHbIX YHCEI.

Pemars npocreiinmme 3a1a4m Ha YaCTH, MPOLIEHTHI, IPOMOPIINH,
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Ha HaXOXKJIeHUE JIpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 11O
e npoOu (TpoIleHTy), IpoOu (MPOIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jpyrod. IlpuBoautb, pa3dupark,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3HaBaTh U 00BSICHATH, ONIUPASCH HA ONIPEACTICHUS, IPSIMO
MPOIMOPLHUOHANIbHBIE u o0OpatHO MPOIMOPLHOHAIILHBIE
3aBHCHMOCTH MEXKIYy BEIMYMHAMU; MPUBOAUTH MPUMeEPBI dTUX
3aBHUCHUMOCTEHl M3 pealbHOTO MHpa, U3 JPYrHX Y4eOHBIX
MIPEIMETOB.

Pemarp mpocreiinie MpaKTHKO-OPHEHTHPOBAHHBIE 3a7a4H
Ha  JIpodu, TNPOUEHTbI, TMNPAMYW H  OOpaTHYIO
NPONOPUHOHAIBLHOCTH, TPONOPLMH.

Auaredpanueckue
BbIPaKeHUs!
(27 v)

bykBenHbIe BelpaxkeHus. [lepemennsie. JlonmycTUMBIE 3HAUEHUS
NepEMEHHBIX. DOpPMYIIBL.

[Ipeobpa3oBanne OYKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK
U TIpUBE/ICHUE MOT0OHBIX ClIaraeMbIX.

CBolicTBa CTETIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.
MHorouseHs!. Cnoxenue, BBIYUTAHUE, YMHOXECHHE
MHOTOWIEHOB.  DOpMyJsbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxxeHne MHOTOWIEHOB Ha MHOXKUTENH.

OBaanern Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMUHOJIOTUEH M CHMBOJIMKOW, NMPUMEHAATh €€ B MpOIEcCce
OCBOCHMSI yUeOHOT0 MaTepuania.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPRXKEHHUH INpPU 3alaHHBIX
3HAYECHUSIX OYKB; BBITTOJHATEH BHIYHCIICHUS 110 (hOpMyIaMm.
BoinoaHaTs npeoOpa3oBaHus 1EJI0TO BRIPAKEHUSI B MHOTOWICH
MpHUBEICHUEM MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.
BpInoIHATL YMHOXEHHWE OJHOWIEHA Ha MHOIOWIEH U
MHOTOYJIEHa Ha MHOTOWIEH, MPUMEHAATH (OpMyIbl KBajapara
CYMMBl M KBajJpaTa pa3HOCTH C ONOPOM Ha CIPABOUYHYIO
MH(pOpMAaLIHIO.

OcyumiecTBJIATh PA3I0KEHUE MHOTOYWIEHOB HA MHOXHUTEIN
MyTéM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXHUTEIS, IPUMEHEHUS
dbopMynbl  pa3HOCTH  KBaJpaToB, (OpPMYJT COKpaIIEHHOTO
YMHOKEHUS C ONIOPOH Ha CIIPABOYHYIO WH(DOPMAIIUIO.
IIpumensite mnpeoOpa3oBaHHE€ MHOTOYIEHOB JUISl peIlIeHus
Pa3IMYHBIX 3aaa4 K3 MATCMATHKH, CMCEXHBIX MNPEAMETOB, H3
peanbHOU MPAKTUKHU.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS MATEMATUKHU.
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YpaBHeHus
U HEPaBEHCTBA
(20 v)

VYpaBHeHue, IpaBuiIa npeobpazoBaHus
PaBHOCUJIBHOCTb YPAaBHECHU.
JIuHeitHoe ypaBHEHHE ¢ OJJHOM IEPEMEHHOM

ypaBHEHUS,

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenne 3anau

C MIOMOILIBIO YPaBHEHHIH.

Jlunelinoe ypagHnenue c 08yMsi NePEeMEHHbIMU U e20 2papuk.
Cucrema J1ByX JINHEWHBIX YPAaBHEHUU C ABYMSI IIEPEMEHHBIMH.
Pemenune cucreM ypaBHEHHH CIIOCOOOM IIOJCTAaHOBKH U

CII0COOOM CJI0KEHHS.

Pemiate nuHEHHOE ypaBHEHME C OJHOM NIEPEMEHHOU, IPUMEHAS
MpaBHJIA [IepeX0]a OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
eMy Oonee nnpocroro Buja. IIpoBepsiTh, siBiIgeTCS 1M KOHKPETHOE
YHCJIO KOPHEM YPaBHEHUS.

ITopOupars npuMepnl map 4Yucell, SABISIOLUXCS PELICHUEM
JIMHEHMHOIO YPAaBHEHUS C IBYMsI [IEPEMECHHBIMH.

CTponTh B KOOPAWHATHOH IUIOCKOCTH TIpaduK JUHEHHOTO
YpaBHEHUs C JIByMSl IEPEMEHHBIMH (IpU HEOOXOIUMOCTHU C
UCIOJIb30BAHUEM CMBICIOBOM OHOPBI); MOJIB3YACH TpaduKoM,
NPUBOAUTH IIPUMeEPHI PELICHUS YPABHEHUS.

HaxoauTh pemieHue CHCTEMBI JBYX JIMHEHMHBIX YPaBHEHUH C
JIBYMs1 IEPEMEHHBIMH C OLIOPO Ha aTOPUTM YUEOHBIX JEHCTBUI.
CocTaBJiAITh U pemiaTh ypaBHEHUE WINM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, WHTEPIPETUPOBAaTH B COOTBETCTBHM C
KOHTEKCTOM 3a/1auyd IIOJy4ECHHBIM pE3yJbTaT C OINOpPOH Ha
BOIIPOCHBIU IIJIaH.

Koopannarsl
U rpauKH.
DOyHKIUH
(24 4)

Koopaunara Touku Ha npsiMoid. Ynuca0BbIE IPOMEXKYTKH.
PaccrossHre Mex 1y IByMsI TOYKaMHM KOOPAUHATHOW MPSMOMN
[TpstmoyronbHas cucTeMa KOOpAUHAT Ha IIockocTu. IIpumepsl
rpaduKoB, 3a1aHHbIX hopmynamu. Utenne rpadukoB pearbHbIX

3aBUCUMOCTEM.

[Tonsatue ¢ynxuuu. I'papux ¢ynkumu. CpolicTBa (QyHKIUIL.

Jluneiinas ~ gynkuus. Iloctpoenue rpaduxa

¢byuknun. ['padux pynkumun y = kx + b.

JIMHENHON

H3o0paxath Ha KOOPJMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpJAMHATaM, Jy4H, OTPE3KH,
MHTEPBAaJIbl; 3aMCHIBATh UX Ha aJlre0panuecKkoM SI3bIKeE.
OtrMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKHM IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTh TI'paUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJaMH, B TOM YHCII€ C MOMOIIBIO IU(POBHIX
nabopaTopuid.

IIpumeHnsiTh, M3y4YaTh NpeUMMYIECTBA, WHTEPIPETHPOBATH
rpaduuecKuil crocod NnpencTaBleHus U aHAJIM3a Pa3HOOOPa3HOI
KU3HEHHOH MH(pOpMAIIHH.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHATHE (QYHKIUH, OBJIAI€BATh
(YHKIMOHATIBHON TEPMHUHOJIOTUEH.

Pacno3naBarsp jquHelHY0 QyHKIMIO y = kx + b, ONMCHIBATH €€
CBOMCTBA B 3aBHCHUMOCTH OT 3HAUY€HUU KOd(PPUIIMEHTOB k U b
(mpu HEOOXOAMMOCTH C OMIOPOM HA ANTOPUTM MPABHUIIA).
Crponth rpaduku nuHeHONW QyHKIMU, YHKIMH y = kx + b
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Hcnoab3oBaTh nM(pPoBbIe pecypebl 17 HOCTPOSHUs rpaduKoB
(byHKINH ¥ U3y9EHUS UX CBOMCTB.

ITpuBOIMTE IpUMEPBI JINHENHBIX 3aBUCUMOCTEH B PEAIBLHBIX
IIpoLIECCaX U SBJICHUSIX.

IloBTOpEHUE
H 000011IeHNEe
(6 1)

HOBTOpCHI/Ie OCHOBHBIX NOHATHH H MCTOOOB KypcCa 7 KJ1acca,

000011IeHE 3HAHUH.

BpiOuparb, npPUMEHATHL  CHOCOOBI  CPAaBHEHUS  YHCEII,
BBIUUCIICHUM,  NpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
yYpaBHEHHH U HEOOXOJUMOCTH C HAIIPABJISAIOIIEH TOMOLIBIO.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
IIOCTPOEHHUH.

Pemats npocreiimme 3aga4u U3 peaabHOU )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUS U1 DPELIEHUs 3aJad M3 JIpYyrux
IIPEIMETOB.

Pemate mnpocreiimme TEKCTOBbIE 3a/1a4M, CPAaBHUBATD,
BBIOHPATH CNIOCO0OBI PELICHUS 3a1a4H.

8 kuacc (He menee 102 1)

HazBanue
pasaesa (Tembl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
Yucaa u KBanpatHslit kopeHb U3 uncna. Ilonamue 06 uppayuonanrvrom | @opMyJIMpoBaTh onpeaeleHue KBapaTHOTO KOPHS W3 YHCIa,
BBIYMCJICHHS. yucne. [ecaimuunvie npuOIUNCEHUS. UPPAYUOHATLHBIX YUCE]L. apu(METHIECKOTO KBAJIPATHOTO KOPHS TPH HEOOXOIUMOCTH C
KBanpartHbie HeticmsumenvHule uucna. Cpagnenue 0eticmeumenbHulxX yucel. |BU3yaabHON OMOPOH.

KOPHHU

Apudmerndeckuii KBapaTHBIN KOPCHb.

IIpumeHSITH onepanuio M3BJICYEHUS KBAJPAaTHOTO KOPHS U3
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(15 4) YpaBHeHHE BUJA X = d. qrciia, MCMOJb3YH PU HEOOXOANMMOCTH KAJIbKYJIATOP.
CaoiicTBa apudMeTHIeCKuX KBa/IpaTHBIX KOpHEW. | OneHuBaTh  KBaJpaTHbIE KOPHM LEIbIMM  4YHMCIAMH U
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKEHHH,  COAEpKAIUX | AECATUYHBIMU APOOSIMH.
KBaJIpaTHbIE KOPHHU. CpaBHHUBaTL W  YNOPSAAOYUBATHL  PALMOHAIBHBIE U
MPPALMOHAJIBHBIE YHCIIA, 3aIMCAHHBIE C MOMOIIBIO KBaJPaTHBIX
KOpHE# Mpy He0OXOAMMOCTH € HAMpPaBISIOLIEH TOMOIIBIO.
HccnenoBary ypaBHEHUE 2 = a, HaxoIuTb TOYHBIE U
npuOmKkEHHbBIE KOpHU 1ipu a > 0.
HccaenoBars cBOMCTBA KBAaJpaTHBIX KOPHEW, IPOBOAS
YHUCJIOBBIE SKCIEPUMEHTHl C HCIOJIb30BAHUEM KaJIbKYJIATOPA
(KOMIIBIOTEPA).
IIpumensaiTh cBolicTBA apudMeTHYeCKMX KOpHeil s
npeodpa3oBaHusi BbIPAKEHUIH.
BeimosiHATs, mpocrteiimme npeoOpa3’oBaHUs  BbIPAXKECHU,
co/iepXalluX KBaJgpaTHble KOpHU. Bblpakarb nepeMeHHbIE U3
reOMEeTPUUYECKUX U Ppu3ndeckux (HopMyll Ipu HEOOXOIUMOCTH C
OIOpPOH Ha MPABUJIO.
BbrunciasiTh 3Ha4eHHs BBIPAXKEHUMN, COJEpKAIINX KBaJpaTHbIE
KOPHM, UCIIOJIb3Ysl P HEOOXOJUMOCTHU KaIbKYISATOP.
Hcnonb3oBaTh B XO0I€ pelIEHUS 3ajad  dJIEMEHTapHbIE
NPE/JCTAaBICHUS, CBSA3aHHbIE C NPUOIMKEHHBIMU 3HAYECHUSMHU
BEJIMYHH.
3HAKOMUTBCS C UCTOPHUEN Pa3BUTUS MATEMAaTHKH.
Yucna u Crenens ¢ nenslM nokasarenaeMm. CTaHgapTHas 3anuch yucia. | PopMyJupoBaTh onpeaeleHHe CTENIEHH C LEIbIM MTOKa3aTeleM
BbIYHCJICHHS. Pa3zmepsl 00bEKTOB OKpYKaroIero Mupa (0T 3JIeMEHTapHBIX | (IIpH HEOOXOAUMOCTH 110 BU3YyaJIbHOM omope).
Crenennb YacTHUIL 10 KOCMUYECKHX 00BEKTOB), JUIMTEIBHOCTH TNpoiieccoB | [IpeacTaBiasiTh 3anUch OOJBIINX W MAJTBIX YUCEIT B CTAHIAPTHOM
€ HeJIbIM B OKPY>KaIOILIEM MUDE. Bujge. CpaBHUBATh uWClIa M BEJIMYMHBI, 3alUCaHHbIE C
nokasareJsjieM CBolicTBa CTENIEHH C LIEJIBIM [TOKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBars 3amMch 4KCel B CTAaHAAPTHOM BUAE A

BBIPQ)KEHUSI pa3MepoB OOBEKTOB, IIMTEIBHOCTH IPOLIECCOB B
OKPYXKarOIlleM MUPE.
®opMy/IMpPOBaTh, 3aMCHIBATL B CUMBOJHYECKOl (opme u
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HWIJTIOCTPUPOBATL IIPUMEpaMu CBOICTBa CTCICHU C O CJIbIM

nokaszareneM  (IpU  HEOOXOIUMOCTH C  HCHOJIb30BAaHUEM
BU3YaJIbHOW ONOPBHI).
IIpuMensiTe  cBOMicTBA  CcTeNeHW I IIpeoOpa3oBaHus

BBIpa)KeHI/If/’I, CoACpKauUxX CTCICHU C LECJIbIM IIOKa3aTcieM C
HUCIIOJIB30BaHHUEM CHp&BO‘IHOﬁ I/IH(l)OpMaLII/II/I. BoInoanaTs
JeHCTBUA C quciaMy, 3allMCAHHBIMM B CTaHAAPTHOM BHIC
(YMHO)I(GHI/IG, ACJIICHUC, BO3BCACHUC B CTeHeHB).

Aareopanveckne | KBanparubeiii TpéxwieH. PasnoskeHne kBaapaTHOro TpéxuicHa | Pacmo3naBaTh — KBaApaTHBIM — TpEXUYEH,  YCTaHABJIMBATh

BbIPaKeHUS. Ha MHOXHTEIH. BO3MOXXHOCTh €T0 Pa3lio>KEHUsI HA MHOXKHUTEIH.

KBaaparublii PackinagpiBaTh HA MHOMKHUTEIHM KBaJpaTHBIM TPEXWIEH C

TPéx4ieH HEOTPULATENIbHBIM JAUCKPUMHHAHTOM IPU HEOOXOJUMOCTH C

(Sy) OTIOpPO Ha AJITOPUTM TTpaBUJIA.

Aareopauyeckue | AnreOpanueckas ApoOb. [lomycTHMBble 3HaUE€HUs IEPEMEHHBIX, | 3anuchbIBaTh anreOpandeckue BeipakeHus. HaxoanTsb obmactsh

BbIPAsKEHUSI. BXOJISIUX B airedpandeckne BelpaskeHusl. OCHOBHOE CBOMCTBO | ONPEAETICHNS PALlMOHATIBHOTO BBIPAXKEHHUS.

Adaredopanyeckasi | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbInoHATL YHCIIOBBIE MOJCTAHOBKA U BBIYMCJAATH 3HAUCHHUE

ApoOL CrnoxeHue, BBEIYHTAHUE, YMHOXEHHE u JIeJIeHre | JpoOU, B TOM YHUCIIE C TIOMOIIBIO KAJIbKYJISATOpA.

(159) anreOpamdeckux japoOeii. IlpeoOpazoBaHue BbIpakeHUi, | @OpMYJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi 1poou u

coJiepkalux anreopanyeckue Jpoou. NPUMEHSATH €ro /Ui peoOpa3oBaHus Jpooei.

BbInoaHATL JelicTBUSL ¢ aireOpanvyeckuMH JpoOsIMH  TIpU
HEOOXO/MMOCTH C Hampapjsitomed nomouipto. [IpuMeHsaTh
npeoOpa3oBaHus BRIPAKEHUHN NJIsi pemieHus 3aaad. Buipaxarh
nepeMeHHble u3 (opmyn (PU3NYECKUX, TEOMETPUUYECKHX,
OTNHUCHIBAIONINX OBITOBBIC CHUTYyallMH) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILIBIO.

YpaBHeHus KBanpatHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJIpaTHBIC YPaBHCHHS.

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

KBanparubie Pemenne ypaBHenuii, cBoasmuxcs K kBagpaTHsIM. [IpocTeiiine | pemiaTs KBaJpaTHble YPaBHeHUsI — TIOJHbIE U HEMOJHbIE (C

YPaBHeHHA JIpOOHO-pallMOHABHBIE YPABHEHHUS. UCIIOJIb30BAaHUEM CIIPABOYHON HH(POPMALIUN).

(15 4) Pemienne TEKCTOBBIX 3aJady ¢ NOMOLIBIO KBajparHelX | [IpoBoauTh mpocreiilime  WCCJeI0BAHMS  KBaJpPATHBIX
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YpaBHEHUU.

YpaBHEHUU.

Pemiath ypaBHeHMsl, CBOJSIINECS K KBaJPAaTHBIM, C TTOMOIIbIO
npeoOpa3oBaHM U 3aMEHOM MMEPEMEHHON C OMOPOH Ha aITOPUTM
MpaBuIIa.

Ha0uogats ¥ aHAJIM3MPOBATH CBSI3b MEXKIY KOPHSIMU H
Koa(duULIMeHTaMH KBaJpaTHOTO YPaBHEHHS.

Ilpumenamoe  meopemy  Buema o peulenus 3a0ay
(c ucnoavzosanuem oopazya).

Pemiath TekcTOBBIEe 3agauM anreOpanyeckuM CHOcoOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHMPOBKH YCIOBHUS 3aJaud K
aireOpanveckod MOJENN MYTEM COCTaBJICHHS ypaBHEHHS (Ipu
HEOOXOIUMOCTH C  HaIpaBJSIONIEd TOMONIbIO);  pellaTh
COCTaBJIEHHOE YPaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS aIreOpshI.

YpaBHeHnust JluneitHOE ypaBHEHHE C ABYMsI MEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh TUHCIHHBIC YPAaBHEHUS C IBYMS IIEPEMEHHBIMHU.
H HepaBeHCTBA. MIPUMEPHI PEIIEHUS YPABHEHUH B LIEJIBIX YUCIIAX. Crpouth rpaduKu JIMHEWHBIX YpPaBHEHHH, B TOM YHCIIE
Cucrembl Pemenne cucreM ABYyX JUHEHHBIX YypaBHEHUH C [ABYMA|HCHOJb3Ysl HH(poBbie pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi NEpEMCHHBIMH. [IpUMephl PEIIeHUs CHCTEM HEIMHEHHBIX | ONOPON Ha aNrOPUTM Y4EOHBIX AEHCTBHM).
(13 4) YpPaBHEHUU C IBYMs [IEPEMEHHBIMH. Paznmyares napanienbHble U NMEPECEKAIIUECS MPSIMBIE MO UX
I'paghuueckas  unmepnpemayus  ypasHewus ¢  O08yMs|ypPaBHEHHSAM.
nepemMeHHbIMU U CUCTEM YPABHEHUL C 08YMsl NepeMeHHbLMU. Pemiars cucrtembl JABYX JIMHEHHBIX YPaBHEHUW C JBYMs
Pemenne TeKCTOBBIX 337124 C MOMOIIBI CUCTEM YPaBHEHHUI. MEPEMEHHBIMU MOJICTAHOBKON U CIIOKEHUEM.
Pemate npocreiimme CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUN
HE SBJSICTCS JTUHEHHBIM MPH HEOOXOIMMOCTH C HampaBISIONIEH
MTOMOUIBIO.
Ilpugooums  zpagpuueckyro  unmepnpemayur) - peuieHus
VPasHeHust ¢ 08yMs NepeMeHHbIMU U CUCTEM YPABHEHULL C 08YMs
nepemeHHbIMU.
PemaTth TekcTOBBIE 321a4M ANTeOpPaAIECKUM CITIOCOOOM.
YpaBHeHust YUucnoBble HEPABEHCTBA U UX CBOWCTBA. DopMyIMPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepaseHnctBo ¢ 01HOM nepeMeHHON. JIMHEHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOU MPSMOM.
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HepaBencrBa OJIHOI mepeMeHHOM M ux pemeHue. CUCTEMbl JTHUHEHHBIX IIpuMeHATHL CBOMCTBA HEPABEHCTB B XO/€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o00paxenue pemeHus JMHEHHOro HEpaBEHCTBA U UX CUCTEM | M300pakaTh PellIEHUE HEPABEHCTBA HA YMCIOBOU MPSMOM.
Ha YUCJIOBOM MPSMOM. Pemathb cucTeMbl TUHEHHBIX HEPABEHCTB, M300paXkaTh PEIICHHUE

CUCTEMbI HEPaBEHCTB Ha YHCIIOBOW MPSIMON ITPU HEOOXOTUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIHH. [Tonstue ¢ynkuuu. O6aacTh ONpEEsIEHUs] U MHOXECTBO Hcnonb3oBath  QYHKIMOHAIBHYIO ~ TEPMHUHOJIOTHI0O U

OcHOBHBIE 3HaueHu# GyHknun. CriocoOsl 3a1anus QyHKITUH. CHUMBOJIUKY.

NOHSATHUS I'padux ynkiuun. CpolictBa QyHKIMH, UX OTOOpakeHHE Ha | BLIYMCJIATH 3HAYeHHMs1 (YHKIIMH, 3a1aHHBIX (opMmysinamu (IIpu

(Su) rpaduke. HEOOXOAMMOCTH  HCIIOJIb30BaTh KallbKYJIATOP); COCTABJIATH
Ta0IUIbI 3HAYeHHIT QYHKITUY.
CTpouTh 0 TOYKaM rpadpuku ¢yHKIHA.
OnucepiBaTh CcBOMCTBAa (YHKIHMU HAa OCHOBE €€ rpauueckoro
IPEJICTaBICHUs] IpU  HEOOXOJUMOCTH C  HaIlpaBJdroIen
MTOMOLUIBIO.
Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHUHOJIOTHI0 W
CHMBOJIMKY.
HccaenoBarh mpuMepbl IpaduKoOB, OTPAKAIOUIMX peasibHbIe
npoueccel U siBiaeHus. IIpmBoaAMTH NpHMeEpPBI IPOLECCOB H
SBJICHUH C 3aJaHHBIMHM CBOWCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE POTPAMMBI ISl TOCTPOCHUS
rpadukoB QyHKIIMI 1 U3yUYEeHUs] KX CBOWCTB

DOYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢yHkuui. IIpumepsl | Haxoguth ¢ momoubio rpaduka QyHkinnu 3HAYCHUE OJTHON U3

Yucnosble rpadukoB QpyHKUINN, OTpasKaOIIUX PEAIbHBIE POLIECCHI. paccMaTpUBaeMBbIX BEIMUYUH 110 3HAYEHHUIO APYTOM.

pynxuun DyHKIUH, OIIMCBHIBAIOIIHE MPSAMYIO u 00paTHyIO | B HECIOXKHBIX CIy4asx BbIpa:KaThb (OpPMYJI0i 3aBHCHMOCTH

9 v) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |Mexy BeIUIHMHAMHU.

Ipaduk GyHkuun y = x°.
Dynkmuu y = x%,y = x°,y = Jx,y = ’f)—é epaguueckoe

peuienue ypasHeHuti U cucmem ypasHeHull.

OnuceiBaTh XapakTep H3MEHEHMsI OIHOU
3aBUCUMOCTH OT U3MEHEHUS IPYrou

PacnosnaBatrs Buapl u3ydaeMbelx QyHkuui. Iloka3biBaTh
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH

rpaduKoB (YHKIMI BUAA: y = X2, y = X°,

BCJINMYHUHBI B
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y=Vxy =k

Hcnonb3oBaTh QyHKIUOHAIBHO-TPadUYeCKHE
npeAcTABJIEHHS JJIsl PELICHUS U UCCIeI0OBaHUS YPaBHEHUH U
CHUCTEM YpaBHEHUH.

I[IpumensTe uudpoBbie pecypchl A NOCTPOEHUsT TpaduKOB

G YHKIHA.

IToBTOpEHHE
M 000011IeHNE
(6 1)

[ToBTOpEeHNE OCHOBHBIX TOHSITHH W METOJIOB KypcoB 7 U 8

KJIaCCOB, 0000IIEHE 3HAHUHA.

IIpuMeHATH €MOCOOBI CPAaBHEHUST YMCEN, BBIYUCICHUH,
npeoOpa3oBaHM BbIpAKEHUH, pEIICHUSI YPABHCHU.
OcyumecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
ITOCTPOEHHUH.

Pemiars 3amaum M3 peaJibHOM  KU3HH, TNPUMEHATH
MaTeMaTU4YeCKUe 3HaHUs [UIs pelIeHus 3aJad M3 JIPyrux
IIPEAMETOB.

Pemath TekcTOBBIE 32]a4H, CPAaBHUBATh, BHIOMPATDH CIOCOOBI
pELIEHUS 3a1aun.

9 kiacc (He menee 102 1)

Ha3Banue
pa3aeJa (TemMbl)
Kypca (4uciao

OcHoBHoOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

4acoB)
Yucaa u PannoHaneHbIe 4ncna, uppayuoxanvHvle yucia, KoHneunvie u|Pa3BuBaTL mNpeacTaBjJeHMsl O YHCIAaX: OT MHOXKECTBa
BbIYHCJICHHUS. beckoneunvie oecAmuYHbIe opoou. MHooicecmeo | HaTypadbHBIX YHCET 10 MHOXKECTBA JIEHCTBUTEIIBHBIX YHCEIL.
JlelicTBUTEIbHBIE | OClUCMBUMENbHBIX — uucel,  OeticmeumenvHvle yucia Kak|O3HAKOMHUTBLCS C BO3MOXHOCTBIO MPECTABIICHUS

qyucJjaa

beckoneyHvle decsimuytvle OpoduU. B3aumno 0OHO3HAYHOE

JIEHCTBUTEIILHOTO YHCJIa KaK OCCKOHEYHOU JECSITHYHON Ipodu,
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9 u) COOmeemcmaue MexHcoy MHONCECMBOM 0eUCMBUMENbHbIX Yucel | IPUMEHATh  JICCATUYHbIC NPHOIMKEHUS PpAIMOHATBHBIX U
U MHOIICECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. UPPALIMOHATIBHBIX YHCET.
Cpasnenue  OelicmeumenvbHbuIX — 4ucen,  apu@memudeckue | 3anucvléams, cpagrHueamao u ynopaoouueamao
delicmeus ¢ 0eucmeumenbHbLMU YUCTIAMU. OeticmeumenvHble YUCA.
[TpubnnxEHHOE 3HaUEHUE BEJTMYMHBI, TOYHOCTh IPUOIMDKEHUS. | BLINOJHATB, couyeTas YCTHbIC M IHUCHbMCHHBIC TPUEMBI,
Oxpyrnenune wuucen. [lpukuaka © OIEHKAa pPe3yJabTaToB|apudmeTnyeckHe IeCTBHA C pPANUOHAIBHBIMH YHCIIAMU;
BBIYMCIICHUM. HAXOAUTh 3HAYCHUS CTENEHEW C IEeJIbIMU II0Ka3aTelsIMU U
KOPHEH; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
[Honyyutrs mnpeacTraBjieHHe O 3HAYMMOCTH JEHCTBHUTEIIbHBIX
YHCEJ B MPAKTHYECKOU IeATEIbHOCTH YeJIOBEKa.
AHaM3MPOBaTh M [JeJaThb BBIBOAbI (I10CJIEe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHs ACHCTBUTEIHHOIO YHMCIA
P PEILICHUH 3a/1a4.
OKpyrisiTh JEHCTBUTEIBHBIE YKCIA, BBINOJIHATH NMPUKHIKY
pe3ynbTaTa  BBIUUCICHUM, OLEHKY 3HAYEHUU  YHUCIOBBIX
BBIPAKCHU.
3HAKOMUTBHCS C UCTOPUEH Pa3BUTUSI MATEMATHKH.
YpaBHenust JIuneitHoe ypaBHeHHe. Pemenne ypaBHEHUIA, CBOISIIUXCS K OcBauBaTh, 3aNOMMHATL W TNPUMEHATH TrpaduyecKue
U HEPaBEeHCTBA. JUHENUHBIM. METObl TIPU PEIICHUH ypaBHEHUH, HEPABEHCTB U HX CHUCTEM
YpaBHenust KBanpatHoe ypaBHeHHe. Pemienue ypaBHEHWH, CBOASIIUXCS |(MPU HEOOXOJUMOCTH C OMOPOM Ha aIrOPUTM  YUEOHBIX
C OXTHOH K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHUS. JEHCTBUN).
nepeMeHHOol Ilpumepevr  pewenuss ypasuenuti mpemvei u uemeépmou | Pacnmo3HaBaTth 1ebie U IpOOHBIE YPaBHEHUSI.
(14 49) cmenenell pasnodceHuem Ha MHONCUMENU. Pemath JnHeiiHble U KBaJpaTHble YPaBHEHUsI, YpaBHCHMUS,
Pemenue qpoOHO-paninoHaTBHBIX YPaBHEHHH. CBOJSIIMECS K HHM, TMPOCTEHINE APOOHO-pAIlMOHATBLHBIC
Pemenne TekCTOBBIX 3a71a4 alreOpandeckiuM METOIOM. YpaBHEHHUS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
o0cyk1aTb HMX W pemIaTb TEKCTOBBbIE 3aJayd pa3HbIMU
crocobamu.
3HAKOMUTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKU
YpaBHeHnust JluneliHOE ypaBHEHUE C JBYMS IIEPEMEHHBIMU U ero rpaduk. | OcBamBaTh U NPUMEHSITh TIPUEMBI PEIIICHUS CUCTEMBI JABYX

1 HepaBeHCTBA.

CucremMa IByX JTMHEMHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI ABYX
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Cucrembl eé pemieHue. PelieHre cuctemM ABYX YpaBHEHHUH, OJHO U3 yYpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBISETCS JIMHEHHBIM
YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyro€ — BTOPOU CTEIECHH. (o BU3yaJIbHOM omOpe).
(14 q) I'padpuaeckas mHTEpIpETALMSA CUCTEMBI YPABHCHHUM C IBYMS Hcnonb3oBaTh (QyHKIHOHATHHO-TpAUUIECKUE TMPEACTABICHUS
MepEMEHHBIMHU. JUUISl pellIeHUs1 M UCCJIeI0OBAHNS YPABHEHUN U CUCTEM.
Pemenre TeKCTOBBIX 3a7a4 anreOpanvdecKuM CriocoOoM. AHATM3UPOBATh TEKCTHI 33/1a4, peliaTh X aIreOpandyecKum
CIocoOOM: MepPexXoaUuTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3a/1auy K aJireOpandecKoi MOJICIH MyTéM COCTABIICHHUSI CUCTEMBI
YpPAaBHEHUI; pelaTh COCTABJICHHYIO CHUCTEMY YpPaBHEHMIA;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHUTBLCA C MCTOPUEN Pa3BUTUSI MATEMATUKU
YpaBHeHnus YucnoBbie HEPABEHCTBA U X CBOMCTRBA. Yurarb, 3anuchiBaTh, IOHUMATb, HWHTEPIHPETHPOBATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEIICHUE. |HEPaBEHCTBA; UCIIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl JTMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHON U UX | BBIMOJIHATH npeoOpa3oBaHusl HEPABEHCTB, MCMOJAbB30BATh s
(16 1) pelICHHE. npeoOpa3oBaHKs CBOWCTBA YMCIIOBBIX HEPABEHCTB.
KBazpaTHbIC HEPABEHCTBA U UX PELICHUE. Pacno3HaBaTth JIMHEVHBIC U KBAIpaTHbIE HEPABEHCTBA.
I'paduyeckas  uHTEprpeTanyss HEpPaBEHCTB U cucreM |Pemath  JuHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIHHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOUIUX KBAJIPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh TOJIYYCHHBIC PEIICHHUS.
HN300paxkaTh penieHue HEPABEHCTBA M CUCTEMBI HEPABEHCTB HA
YUCJIOBOM TPSMOW, 3almMCbIBATH PEIICHUE C IMOMOUIBIO
CHMBOJIOB.
Pemath KBagpaTHBIE HEPABEHCTBA, UCIOJIB3YS T'papUUECKre
MPEICTABJICHHUSL.
OcBanBaThb W NPHUMEHSATh HEPABEHCTBA TIPU PEIICHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJE MPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBanparnunas ¢ynkuus, e€ rpadux u coiictBa. [lapabona, | Pacmo3dHaBaTh BHJIBI H3ydaeMbIX (DYHKIUH; HILIIOCTPHPOBATH
(16 1) KOOPJIMHATHI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHH 1apadoibl. |CXeMaTHYeCKH, OOBSICHATh PACIOJIOXKCHUE HAa KOOPIUHATHOM

Crenennblie GyHKIIMH C HATypaJIbHBIMU MTOKa3aTesIMu 2 U 3, ux
rpaduku ¥ CBOMCTBA.
I'paduku Gyskumii: y =kx,y = kx + b,,y = ax’,y = ax’,y

=Vxy =k
X

MJIOCKOCTH rpadukoB pyHKIMH BUga: y = kx,y = kx + b,,y =

ax?, y = ax’,

y = v/X, y = — B 3aBUCUMOCTH OT 3HA4Y€HUH KO>()PHUIHUEHTOB;
X

OIIMCEIBATH UX CBOMCTBA.

72




Pacno3naBaTth kBaipaTHUHYIO (QYHKIUIO IO (hopMmyIie.
I[IpuBoaMTHL NpPHUMEPHbI KBAAPATHYHBIX 3aBHCUMOCTECH U3
peasibHO KU3HU, (PUZUKH, TEOMETPUH.

BeisiBasiTh 1 00001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
yHKIMH y = ax* + bx + ¢ (Ipu HEOOXOIMMOCTH ¢ HATIPABJIAIOIIEH
MTOMOIIIBIO).

CTpouTh M H300paKaTh CXeMaTH4YeCKHU rpaQuK KBaJPaTUIHBIX
(yHKUMA, 3a1aHHBIX QOPMyIaMu BHAA Yy = ax>,y = ax’> + ¢, y
=a(x +p)?, y = ax’ + bx + ¢ (nmp1 HEOOXOAUMOCTH CBU3YaIIbHOM
OTIOpOA).

AHAJTU3MPOBATH M NPUMEHSITH CBOMCTBA N3YUYEHHBIX (QYHKIIMIA
JUIS UX TOCTPOCHHS, B TOM YHCIE C TOMOIIbIO IU(POBHIX

pPeCypCOB.

YuciaoBble
MOCJIe0BATEIbHOC
TH

(154)

IToHsATHE YMCIIOBOM NOCIEOBATEIBHOCTH.

3amaHue TMOCIeN0BaTeIbHOCTH PEKYPPEeHTHOU (opMynoil u
dbopmMyII0ii n-TO YIEHa.

Apudmerndeckas u reoMeTpudecKas nmporpeccuu. opMyibl n-
ro wieHa apu(pMeTHYecKol M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX /1 YJICHOB.

H3o0bpadicenue unenos apugmemuueckol u 2eoMempuyecKko
npozpecculi moyKkamu Ha KOOPOUHAMHOU NIOCKOCHIU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POCT.

Cnoorcnvle npoyenmeul.

OcBanBaTh M MPUMEHSITh WHJICKCHbIC 0003HAYCHUS, CTPOUTH
peyeBble BBICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOU C MOHSITHUEM ITOCIIET0BATSILHOCTH.

AHAIM3UPOBATh (POPMYITY 72-T0 WICHA TOCIIET0BATEIILHOCTH HITH

PEKYPPEHTHYIO bopmyy " BBIYHCJIATH YJIEHBI
MOCNEA0BAaTENbHOCTEN,  3aJaHHBIX  ATUMH  (popMmyramH.
YcranasiauBatb 3aKOHOMEPHOCTh B IIOCTPOCHUHU

IIOCJIEIOBATEIIbHOCTH, €CJIM BBIIMCAHbl NEPBbIE HECKOJIBKO €€
YJICHOB.

Pacno3zHaBatp  apupMETHUECKYI0 U TE€OMETPUYECKYIO
MIPOTPECCUU TPH pa3HBIX crloco0ax 3alaHusl.

Pemars 3amaun ¢ wucnonb3oBaHueM (oOpMyn n-ro uieHa
apu(pMEeTHYeCKOH U TEOMETPHUUECKOW MPOrPecCHil, CYyMMBI
MEPBBIX /1 YICHOB C ONOPON Ha CIIPABOYHYIO HH(OPMAIIHIO.
H3o00pasicams  unenvi nocie008amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBarhs NpuMepbl NPOLECCOB U ABJIEHUH U3 peaIbHOU
KHU3HH, WUIIOCTPHPYIOIINE HW3MEHEHHE B apu(METHUECKOU
IPOrPeccuu, B FreOMETPUUIECKON IPOTrPECCUN; U300paicamo
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coomseemcmayrowue 3a8UCUMOCMU 2pApuUecKi.

Pemats mnpocreiiluume 3agauM, CBS3aHHBIE C YHCIOBBIMHU
MOCJICIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 PEabHON
KM3HM € WCIONB30BaHHUEM  LUQPOBBIX  TEXHOJOTHH
(97EKTPOHHBIX TaONIUI, rPahUIECKOr0 KAIBKYIATOPA U T.IL.).
Pewams 3a0auu na ciodxchvle npoyenmol, 8 MoM Yucie 3a0adu
U3 peanvHoU NPAKMUKU (C UCNONb308AHUEM KATbKYAAMOPA).
3HAKOMHUTBCS C HCTOPHUeEH Pa3BUTUS MATEMAaTHUKH.

IToBTOpEHUE,
00001IEHME,

CuCTeMaTu3anusa

3Hann1711

(18 u)

Yucaa w BbIYUCIeHHs (3aIHCh, CPaBHEHHE, ICHCTBHUS C
JCWCTBUTEIILHBIMI YHCIaMH, YHCIIOBas MpsMas; IMPOLCHTHI,
OTHOIIEHWSI, TIPOTIOPIINH;, OKPYIJICHHE, TPUOINKECHUE, OIICHKA;
pelIeHne TeKCTOBBIX 3a7a4 apu(METHIECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeobpa3zoBaHme
anredpanvdeckux BBIPAKEHUH, TOMYCTUMBbIC 3HAYCHUS).
@®ynkuuu (IMOCTPOCHHE, CBOWCTBA H3YUEHHBIX (PYHKIIHIA,
rpaduyueckoe perieHne ypaBHeHUN U UX CUCTEM).

OnepupoBarh MNOHATHAMH: MHOXECTBO, IOAMHOKECTBO,
orepanuy HaJl MHOXKECTBAMH; MCIOJIB30BaTh rpaduyeckoe
MIPEACTABICHUE MHOKECTB JIJIs1 OMCAHUS PEaJIbHBIX TPOLIECCOB U
SIBJICHUH, TIPY PEIICHUH 33124 U3 APYTUX YU€OHBIX MMPEIMETOB.
AKTYyaJIM3MpOBAaTh TEPMHUHOJIOTHIO M OCHOBHBbIE /1€l CTBHS,
CBSI3aHHbIE C YMCJIAMH: HATYypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHUCJa, JEIMMOCTbh HATypaldbHBIX YMCEN, MPU3HAKU
JIEIMMOCTH, 1IeJI0€ YMCIIO0, MOJYJIb YUCIa, OOBIKHOBEHHAs U
JecsTHYHas ApoOU, CTAaHIAPTHBIN BU YKcla, apudMETHISCKUA
KBaJPaTHBIN KOPEHb.
BoinotHATS JeiicTBUS, CPABHUBATH M YIOPSA0YMBATH YKCIA,
MPEACTABIATh YWCIAa HAa KOOPAMHATHOM MpPSMOM, OKPYIJIATH
YHCJIa;, BBIMOJHATh NPUKHAKY M OIEHKY pe3yibTaTra
BBIYUCIICHUM.
Pemiath TekcTOBBIE 32/1a4M apU(YMETHIECKUM CTIOCOOOM.
Pemath npakTuyeckue 3a1a4uu, CoJeprKaline nporeHTsl, 1051,
YacTH, BbIpaXarolIUe 3aBUCUMOCTU: CKOPOCTh — BpEMsI —
paccTosHHe, IIeHa — KOJMYECTBO — CTOMMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPYAA.
Pa3oupartpb peanbHble )KU3HEHHBIE CUTYaIlUHU, (P)OPMYITHPOBATH
WX Ha SI3bIKE MATEMAaTHK{, HAXOAMTh pEIICHHE, MPUMEHSISI
MaTeMaTUYeCKHUi annapar, HHTEePNPeTHPOBATH PE3YJIbTAT
OnepupoBaTh NOHATHSIMH: CTENEHb C LEJIbIM IOKa3aTelIEM,
apu(METHYECKUA KBaJAPaTHBIH KOPEHb, MHOTOYJIEH,
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anredpandeckast ApoOb, TOKIAECCTBO.

BbINOJIHATL OCHOBHBIE JEHCTBHUSI: BBINOJIHATH PacuéThl IO
dopmynamM, npeoOpa3oBbIBaTh LENble, JPOOHO-pallMOHAIbHBIE
BBIDQKEHUS M BBIPAKEHHS C KOPHSMH, pEAIHU30BHIBATH
pas3ioKeHUEe MHOIOYJICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCTOJIb30BaHUEM (OpPMYNT DPAa3HOCTH KBAJIpaToB M KBajpara
CYMMBI U pa3HOCTH (C ONOPOH Ha CHPABOYHYIO MH(POPMALHUIO);
HAXOJUTh JIOMYCTUMBIC 3HAYECHUS TEPEMEHHBIX IS JIPOOHO-
palMOHATIBHBIX BBIPAXKEHUH, KOPHEH.

MopaeaupoBaTh ¢ MOMOIIBIO (OPMYIT pealbHbIE MPOLECCHl H
SIBJICHUS.

OnepupoBaTh NOHATUAMM: QYHKIHS, TpaPuK QYHKINH, HYIHA
(GyHKLIMH, T[POMEXYTKHM 3HAKOINOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHMs, yObIBaHMs, HaNOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHHS
GyHKIHIH.

AHATU3NPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (DYHKIIHIA,
CTPOUTH UX TpapUKH.

OnepupoBarh MNOHATHSIMHU: TIpsiMas IPONOPIMOHAIBHOCTB,
oOpaTHass  TPOMOPIUOHAIBHOCTh,  JIMHEHHas  (yHKIHA,
KBajipaTHuHas (QyHKIUs, Mapadoia, runepooa.

Hcnoab3oBaTh rpadpuku 1515 onpeieeHus CBOMCTB, MPOLECCOB
U 3aBUCUMOCTEH, Uil pelleHHs 3ajad M3 JAPYruX Yy4eOHbIX
NPEMETOB M pEATbHOW KHU3HH, MOAEJIUPOBATH C TIOMOIIBIO
rpaMKOB peallbHbIC TIPOIIECCHI U SIBIICHHUSL.

Boipa:kath ¢opMyJIaMH 3aBHCHMOCTH MEX/Ty BETHUYNHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «'EOMETPHUS» (11O 'OJAM OBYUYEHUA)

7 knacc (He meHee 68 4)

Ha3zBpanue
pa3nesia (TeMbl)

OcHoOBHOE colep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4aI0IIUXCH
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Kypca (4ucjio

4aco0B)
IIpocTeiimme [Ipocreiimune reomeTpuyecKkue 0OBEKThI: TOUKH, MPSMBIE, JIy4ud | POpMYJIHPOBATH OCHOBHBIC ITOHITHS U ONPEICICHUS.
reoMeTpu4yecKue U yTJIbl, MHOTOYTOJIbHUK, JJOMaHasl. Pacno3dHaBaTh  HM3y4YeHHBIE  TE€OMETpUYECKUE  (QUTYpHI,
¢urypsi CMe)XHBIC M BEPTUKAIBHBIC YTJIBI. onpeneJsiTh HMX B3aUMHOE pPAaCIOJIOKCHUE, BBITIOJHITH
H UX CBOMCTBA. PaboTa c mpocTelmmmMm yepTexamu. 4epTEX MO YCIOBHIO 3aJ1ayu (C MCIOJIB30BAHUEM CMBICIIOBOM
HN3mepenue W3mepeHne JIMHEWHBIX W YIVIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPHI: HABOJSIIME BOIPOCH W/WIH aJTOPUTMA Y4EOHBIX
reoMeTpUYecKMuX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIMYNH [lepumerp w  mmomaap  ¢uryp, cocraBieHHbIX U3 |[IpoBoAMTH MpocTElIIIEe TOCTPOSHUS C TIOMOIIBIO ITUPKYIIS U
(14 v) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
H3mepsATH IMHEHHBIC U YTJIOBbIE BETMUNHBI T€OMETPUUYECKUX U
MPaKTHYECKUX OOBEKTOB.
OnpeneasaTs «Ha TJa3» pa3Mepbl pPEATbHBIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OIIEHKY X Pa3MEPOB.
Pemath 3a1auu Ha BBIUMCICHUE JIJIMH OTPE3KOB M BEITUYHH
YTJIOB.
PemaTth 3a/1auu Ha B3aMMHOE PACIOI0KEHUE TEOMETPUIECKUX
duryp.
IIpoBoanTh KITaACCU(PUKAIMIO YTIOB, BBIYUCIAATD JIMHEHHBIC U
VIJIOBBIE BETUYMHBI, MPOBOJAUTH HECJI0KHbIe HEOOXOIUMBIE
JIOKa3aTeJIbHBIC PACCYKICHUSI.
3HAKOMUTBHCS C UCTOPHUEH Pa3BUTHSA FeOMETPUM.
TpeyroabHukn [TonsiTme O  paBHBIX TpEYroJbHMKaXx M  IepBUUYHBIE | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 9) MIPE/ICTABJIICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |ueprexax (C ykazaHWEM NPH3HAKOB) MPH HEOOXOIUMOCTH C

NPU3HAKA PaBEHCTBA TPEYTOJIbHUKOB.
[lpu3Haku  paBeHCTBa  MPSAMOYTOJBHBIX  TPEYTrOJbHUKOB.
CBOICTBO MeIaHbI MPSIMOYT'OJIBHOTO TPEYT OJIbHUKA.
PaBHOGeipeHHBIE U PABHOCTOPOHHUE TPeYTrosbHUKH. [Ipu3Haku
Y CBOWCTBA PaBHOOEPEHHOTO TPEYrOIbHUKA.

[TpoTuB GONBIIEH CTOPOHBI TPEYroJbHHUKA JICKHUT OOJBIINI

yTOJL

BU3YyaJIbHOU OIIOPOH.

BeiBoouTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opMyJIMpOBATH OIIPENIETICHUSA: OCTPOYT'OJIBHOTO,
TYHOYT'OJIBHOTO, HIPSIMOYTOJIBHOT O, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHWKA; CEPEAMHHOIO IMEpHEHANKYIsIpa
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[Ipocreiiiue HepaBeHCTBA B TeoMmeTpuu. Hepasencmeo
mpeyeonvhuka. Hepagsencmeo nomanoil.
[IpsAMOYTOJIBHBIN TPEYTOJBHUK C yriioM B 30°.

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHUH.

OTpe3Ka; INepuMeTpa TPEyrojbHUKA MPH HEOOXOJUMOCTH C
OIIOPOI HA AITOPUTM ITPABHIIA.

@®opmyanpoBaTh CBOWCTBA M NPU3HAKU PABHOOEIPEHHOIO
TPEyroJIbHUKA.

CrponThb yepTeku, pemiaTh 3a4a4M C IIOMOLIbI0 HAXOKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs IPU3HAKM  PaBEHCTBA  NPSAMOYTOJIHBIX
TPEYroJbHUKOB B 3a/Jadyax (C MCIOJIb30BAaHUEM CMBICIOBOM
OTIOpPBI: HABOISIIME BOMPOCH W/HIM QITOPHUTMAa Y4eOHBIX
JIEHCTBHI).

Hcnonb3oBath 1UPPOBBIE pPECYPCHI
CBOWCTB M3y4aeMbIX QUTYp.
3HAKOMUTBCS C UCTOPUEH PA3BUTHS T€OMETPHH.

aJId  HCCJICIJ0BaAaHUA

IHapajuiesnbHbIe
npsimMble, CcyMMa
yIJI0B

[TapannensHble nOpsiMble, uX cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YIJIbl (00pa30BaHHbIE MPU
NepeceYeHNH NMapaljIesIbHbIX MPSIMBIX CEKYIIEH).

®opmyJIMpoBaTh NMOHATHE  IapalICIbHBIX
HAXOAMTh IIPAKTUYECKHUE IPUMEPBI.
H3yuarb cBoiicTBa yrioB, 0Opa3oBaHHBIX NPHU MEPECEUEHHUU

IIPSIMBIX,

TPeyroJbHUKA [Tpu3Hak  mapauIeTbHOCTH  NPSAMBIX  Ye€pe3  PaBEHCTBO | MApaJUIEIbHBIX IPSAMBIX CEKYIIEH
(14 4) PACCTOSIHUN OT TOYEK OJHOM NMPSMOM 10 BTOPOU IPAMOM. IIpoBoauts aoka3zarenbcTBa. POpPMYJIHPOBATH TeopemMy
CymMmMa yriIoB TpeyroJlbHHKa 1 MHOTOYTOJIbHUKA. NAapaJUIEIBHOCTA  JBYX IPSIMBIX C IOMOIIBIO  YIJIOB,
Bueunue yriel TpeyrojibHUKa 00pa30BaHHBIX MpPH TEPECEYEHUU OTHX TNPSAMBIX TpeTben
IPSAMOM.
BbruncasaTs cyMMy yIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxoauth uucinoBble U OyKBEHHbIE 3HAUYEHHS YIJIOB B
FeOMETPUUECKUX 3a7adax C MCIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OxkpyxHOCTH OKpy’KHOCTb, XOPJIbl U TUAMETPHI, UX cBoiicTBa. KacarenbHas k| @opMyJMpPOBATH  OMNpeeJeHusl.  OKPYXXHOCTH, XOPJBI,
U KpYT. OKpyKHOCTH. OKpY>XHOCTb, BIIMCaHHas B yrou. [lomamue o|nuaMeTrpa W KacaTelbHOM K OKpyxHocTH. M3yuaTrh wux
T'eomerpuueckue |['MT, npumenenue 6 3aoauax. buccekmpuca u cepeounHbili|CBOWCTBA, NPU3HAKH, CTPOMTDH YSPTEKH.
NOCTPOCHHUS NepReHOUKYIAP KaK 2eoMempuiecKue Mecma mouex. HccaenoBarhb, B TOM 4HCIIE HCIOJB3YH HH(PPOBbIE PECYPChI:
(14 v) OKpyXHOCTb, ONMHMCAHHAsI OKOJIO TPEeYrojbHUKA. BrimcaHHas B |OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LEHTP OKPYKHOCTH,
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TPEYTOJIbHUK OKPY>KHOCTD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B YT0JI; PABEHCTBO OTPE3KOB KACATEIbHBIX
Hcnonvzoeamv memoo I'MT Ona doxazamenvcmea meopem 0
nepeceyeHuu OUCCEKMpUcC yeio8 mpeyeoibHuUKa U cepeourHbIX
NepneHOUKYIAPO8 K CMOPOHAM MPEY20IbHUKA C NOMOUBIO
I'MT.

OBJlaieBaTh MNOHATHAMM  BIIMCAHHOM W OIMCAHHOH
OKPYXKHOCTEH  TpEYroJbHHKA, HAXOAUTH IEHTPbl JTUX
OKPY’KHOCTEH C OIOPOU Ha aIrOPUTM MPABUIIA.

Pemiath OCHOBHBIC 3aJaYM HA MOCTPOEHME: yIia, PAaBHOTO
JIAHHOMY; CEpEIMHHOI0 TEPIECHANKYJIApa JAHHOTO OTPE3Ka;
MPSMOM, MIPOXOISIIIICH yepes JAHHYI0O ~ TOYKYy U
MEPIEeHIUKYIAPHON TaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yria; TPEyroJbHUKOB [0 pPa3IU4YHBIM d3JEMEHTaM Ipu
HEOOXOMMOCTH C HAITPaBJISAIONMIEH TOMOIIBIO.

3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTHS TCOMETPUH.

IHoBTOpEHME,
00001IeHnE
3HAHMI

(4 9)

[ToBTOpeHHne U 0000IIEHNE OCHOBHBIX TMOHSATUN W METOJOB
Kypca 7 kjacca.

Pematn 3aJavuM Ha IOBTOPCHUE, HIIIIOCTPHUPYIOMIUE CBA3H
MCXKAY pa3IMYHBIMHA YaCTAMHA KypcCa.

8 kiacc (He meHee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BHbI 1€ATEJILHOCTH 00y4aI0IIUXCH

YeTbIpéXyrojbHUK
"

[TapannenorpamMm, ero mpu3Haku U CBOMCTBA. YacTHbIE Cilydau
ux

napajuieorpaMmMoB  (NMIPSMOYTOJIBHUK, POMO, KBajpar),

N300paxkaTh 1 HAXOAUTH HA YEPTEKaX YETHIPEXYTOIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 4)

npu3Haku 1 cBoiictBa. Tpanenus. PaBHoOOKast 1 psiMOyToIbHAs
Tpanenuu.
Yosoenue meouanvl. [Jlenmpanvnas cummempus

®opmMyJIMpOBaTH onpe/eJeHus: napajuiesorpaMmma,
NpSMOYTOJIbHUKA, poMmOa, KBajpaTa, Tpaneluu, paBHOOOKOM
Tpaneuuu, NpIMOYyroJbHOU TpareLnu.

Hcnonb3oBaTh Npu  pelieHMH MNPOCTeHMX  3aaav
MIPU3HAKU U CBOWCTBA: Mapajuienorpamma, npsMoyroJibHUKa,
pomba, KBajpaTa, TpameluH, pPaBHOOOKOW TpameruH,
IIPSAMOYTOJIBHOW TpaleLuu.

IIpumeHsiTe MeTOA yIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIOPOI HA AITOPUTM ITPABHIIA.

Hcnoab3oBaTh 1HQPPOBBIE PECYpChl ISl HUCCIEIOBAHUS
CBOICTB M3y4aeMbIX QUTYP.

3HAKOMUTHCS C UICTOPUEN Pa3BUTHSA IreOMeTPHUM.

Teopema dajeca
U TeopemMa o
NPONOPUNOHAJIBH
bIX OTpPe3Kax,
nofo0HbIC
TPeyroJbHUKH
(15 4)

Teopema @aneca u meopema 0 nPONOPYUOHAILHBIX OMPEIKAX.
Cpenssist muHUsA TpeyrojibHUKa. Tpamnenus, €€ cpeaHsis JUHUS.
Ilponopyuonanvuvlie  ompesku, NOCMpoeHue  4emeeépmozo
NPONOPYUOHATLHO20 OMpe3Ka.

Ceoticmea yenmpa macc 8 mpey2obHuKe.
IlooobHble  mpeyzonbHuKU. Tpu  npusnaka
mpeyeonvHukos. IIpakTnyeckoe NIpuMEHEHHE.

nooodbus

IIpoBoaMTH MOCTPOEHHSA C MOMOUIBIO HUPKYJIA U JIMHEUKH C
ucronbp3oBaHue  Teopembl  dameca W TEOpPEMBI O
MPOMOPLUMOHAIBHBIX ~ OTpe3KaxX, CTPOMTh  YETBEPTHIU
MPOTOPIMOHAIBHBIA  OTPE30K C OMOpPON Ha 3PUTEITHHYIO
HaIJISIIHOCTb.

Haxoauth nono0HbIE TPEYTOJIBHUKHA Ha TOTOBBIX YEPTEKAX C
YKa3aHUEM COOTBETCTBYIOIIMX MPHU3HAKOB TMOAOOUS TIPHU
HEO0OXOIMMOCTHU C BU3YaJIbHOH OMOPOH.

Pematp 3agaumM Ha MOMO00OHBIC TPEYTOJIBHUKH C TOMOIIIBIO
CaMOCTOSITEJIBHOTO TOCTPOCHUSI YEPTEKEH U HAXOXKICHUS
MOMOOHBIX  TPEYroJbHUKOB MPU  HEOOXOJUMOCTH  C
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTeEJBCTBA C HCIOJb30BAaHUEM MPU3HAKOB
MoA00MsT HECIOXKHBIX T€OMETPUUYECKHX 3aJlad C OTMOpO Ha
aJITOPUTM Y4EeOHBIX JEHCTBHIA.

IlpuMeHATH,  MONyYEHHbIE  3HAHUS  OPU  pPELICHUU
TeOMETPUUYECKUX U MPAKTUIECKUX 3a/1a4 MPU HEOOXOJMMOCTH
C HaIPaBJISIIONIEH TOMOIIIBIO.

3HAKOMUTBCSH C MCTOPHUEI Pa3BUTUSI TEOMETPUH.
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IInomans.
Haxo:xxnenue
IJIoaaen
TPEyroJibHHUKOB

U MHOT'OYT'0JIbHBIX
¢uryp. ILtomanu
nmoA00HbIX Guryp
(14 v)

[TonsiTue 06 001IEH TEOPUH TIITOIIAIH.

@opmynbel AN TUIOMIAAU TPEYrOJbHUKA, IMapajuiesorpamma.
Omuowenue niowadei mpeyeoibHUKO8 C 0OWUM OCHOBAHUEM
unu oowetl 8bLCOMOIl.

Buviuucnenue nnowadeti crnoocuvix gueyp uepes pazbuenue Ha
yacmu u docmpoetue.

[Tnomanu ¢puryp Ha KiIeT4aTol Oymare.

[Tnomanu nonoousix Guryp. Beraucnenue mnomanei. 3agadu ¢
NPaKTUYCCKUM COJIepXKaHUeM. Peuwenue 3a0au ¢ NnomMouwbio
Memooa 8CnoMo2ameibHolU Niouaou.

OsJianeBaTh NEePBUYHBIMHM MPEACTABJEHUAMHU 00 0O

Teopuu IIomwaa (Mepel), ¢GOpMYJIHPOBATH CBOWCTBA
IUIOLIA/IU, BBISICHSTH UX HATJISIIHBIN CMBICII.

[Tpumensats  ¢opmynbl  IUIOMIAAM  HapajlIesIorpaMMa,
TPEYrojbHUKA, TpaNeUud C OINOpPOM Ha CIPABOYHYIO
nHpopManuro.

IIpumensTs bopmybl iouiaau BBIITYKJIOTO

YeThIPEXYTOJbHUKA YEPEe3 IMaroHalu U YroJl MEXKIy HUMU C
OIIOPOi1 Ha CIIPaBOYHYIO HH(POPMALIUIO.

Haxoauth 1uiomaau ¢uryp, u300pakEHHBIX Ha KJIETYAaTOM
Oymare, HCIOJIB30BATh Pa30MEHNE HAa YaCTU U JOCTPOCHHE.
Pa30upath npuMepsl UCIOIb30BaHUS BCIIOMOTaTENIbHOMN
IUTIOINAM JUIs PELICHUs TeOMETPUUYECKHUX 3ajiau.

Haxonuts momanu momoOHBIX (GUTYp C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIuucasTh I0MAAN Pa3InYHbIX MHOTOYTOJIbHBIX (DUTYD.
PemaTth 3agaum Ha IUIOMIAAb C IPAKTUYECKUM COJIEpKAaHUEM
II0CJIE COBMECTHOT'O aHAJIN3A.

Teopema
IIudgaropa u
HaYyajIa
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, e€ m0Ka3aTeNBCTBO U TMPUMEHEHHE.
O6parnas Teopema [udaropa.

OnpeneneHue TPUTOHOMETPUYECKUX (DYHKIMI ocTporo yria,
TPUTOHOMETPHYECKHE  COOTHOWICHHWS B  MPSIMOYTOJIHHOM
TpeyroipHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
CooTHOIEHNST ~ MEXKAY CTOPOHAMH B  TIPSMOYTOJBHBIX
TpeyrojipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, menoab3zoBaTrh €€ B
MIPAKTUYECKUX BBIYUCIICHUAX.

Brnanets mOHATUSAMH TPUTOHOMETPUUYECKUX (PYHKIUI OCTPOro
yIJIa, IPOBEPATH UX KOPPEKTHOCTD.

BbIBOANTH  TPUTOHOMETPUYECKHE  COOTHOUICHHS B
IPSMOYTOJIBHOM TPEYroJbHUKE C ONOpPOM Ha CIPaBOYHYIO
UH(pOPMALIHIO.

HcceaenoBarh  COOTHOIICHWST  MEXKAY  CTOPOHAMH B

MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBJISIONIECH MOMOIIBIO.

Hcnoab3oBath  GOpMyNbl  NpPUBEACHUS U
TPUTOHOMETPHYECKOE TOXKAECTBO JIJIs1 HAX0XKJICHUS
COOTHOIIEHUH MeXJy TPUTOHOMETPUYECKUMHU (QYHKIMAMU
pa3IMYHBIX OCTPBIX YIVIOB C ONOPOH Ha CIPaBOYHYIO

OCHOBHOC
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nHpopManuro.

IIpuMeHSITH TOTYYCHHBIC 3HAHUS U YMCHHS TPU PEIICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJMMOCTH C OIOpOi Ha
AITOPUTM TIPABUIIA).

3HAKOMHTHCS ¢ HCTOPUEH PAa3BUTHUS TCOMETPHH.

Yribl B BnucanHble U LEHTpaJIbHBIE YIUIbI, YTOJ MEXY KacaTelbHON U | POpMYJHPOBATHL OCHOBHBIC OTpECIICHUS, CBS3aHHBIC C

OKPY’KHOCTH. XOpI0i. yIJ1aMu B Kpyre (BIUCAHHBIM yroj, HEHTPaJbHbINA YTo).

Bnucannsble VYTIBI MEXIY XOpAaMHU U CEKYIITUMH. HaxoauTh BIMCaHHBIE YIIIBI, ONMUPAIONIUECS Ha OJHY YTy,

U ONMCAaHHBbIE BriucanHele ¥ onucaHHble YETHIPEXYTOJbHUKHY, UX MPU3HAKU U | BBIYMMCJIATDH YIIIbI C TIOMOLIbIO TEOPEMBI O BIMCAHHBIX YIilax,

YeThIPeXyroJbHUK |CBOWCTBAa. IIpuMeHeHHE OSTHUX CBOWCTB TIPUM  PEIICHHH | TEOPEMBI O BIHUCAHHOM YETBIPEXYTOJBHHUKE, TEOPEMBI O

u. reOMETPUUECKUX 3aJ1ay. LEHTPAJIbHOM YIJie IpH HEOOXOAMMOCTH C BH3YaJIbHOM

KacarenbHble B3auMHoe pacmnonoxeHue JByX OKpyxHocTed. Kacanue|omnopoii.

K OKPY’KHOCTH. OKPY>KHOCTEH. HcceaenoBarth, B TOM YHCIIE C TOMOIIBIO HUPPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIEC U ONHUCAHHBIE YETHIPEXYTOJIbHUKH, BIBOAMTH UX

OKPY’KHOCTeH CBOWCTBA U MPU3HAKHU TIOCJIE COBMECTHOTO aHAIIN3A.

(13 4) Hcnonb3oBaTh 3T CBOWCTBA M TNPU3HAKU IPU PELICHUH
3ajau.

IMoBTOpeHUE, [ToBTOpEeHNE OCHOBHBIX MOHATUH M METOMOB KypcoB 7 MU 8 |Pemars 3agauyM Ha MOBTOpPEHHE, WILTIOCTPUPYIOIINE CBSI3U

00001IeHE KJIaCCOB, 0000IIIeHNE 3HAHU. MEXy Pa3IUYHBIMUA YaCTSMHU Kypca.

3HAHUM

(4 4)

9 kaacc (He meHee 68 4)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci1o
4acoB)

OcHoOBHOe coep:kaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSH
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Tpuronomerpusi. |OnpezneneHue TPUTrOHOMETpUYECKUX (GYHKUUH yrioB oT 0° no|@opMy.aupoBaTh  ONpeAeJieHUsl  TPUTOHOMETPUYECKHX
Teopembl 180°. Kocunyc m cuHyc mpsMoro u Tymoro yria. Teopema|(dyHKIMH TYHBIX W TIPSMBIX YIJIOB C BHU3yaJbHOH OIOPOH.
KOCHHYCOB M KocuHycoB. (OOo0ménHasi) Teopema cuUHYcoB (¢ paauycoM | PopMyInpoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OIMCAaHHOM OKPYXHOCTH). HaxosK1eHue AJIMH CTOPOH M BEJIWYHH | PAJANyCOM OITMCAaHHON OKPY’KHOCTH).
Pemienne YTJI0B TPEYrOJIbHUKOB. Pemiath TpPEYroibHUKH C OMOPOH HA aNrOPUTM y4eOHBIX
TPeyroJibHUKOB dopmyIia MIOM@AAN TPEYrOJIbHUKA Yepe3 JIBE CTOPOHBI U YroJ | JEUCTBUM.
(16 u) Mex 1y Humu. dopmysa miomany 4eTbpéXyrojpHuKa yepes ero | Pemare  nmpakTuyeckue — 3aJa4yd,  CBOAsAIIMecHd K
JIMarOHAIH U yTOJI MEXKTy HUMH. HAXO0KIEHUI0 PA3JIMYHbIX 3JIEMEHTOB TPEYroJIbHUKA.
[TpakTyeckoe NpuMeHEeHHEe JOKa3aHHBIX TEOPEM.
IIpeodpazoBanue |[lonamue o npeobpazosanuu noooous. OcBanBaThb NOHATHE npeoOpa3oBaHus moao0us.
noaoousi. Coomeemcmeennvie s1emenmvl NOOOOHBIX uyp. HccnenoBath OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
Metpuueckue Teopema o npouzeedenuu ompe3Koe xopo, meopema o |npeodpazoBaHuu nogoous. Haxoaurs mpumeps! nopodus B
COOTHOIIIEHHUSI B NPoOU3BeOeHUU OMPe3Ko8 CeKywux, meopema o0 Keéaopame|OKpYyKarollel NeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvhou. [Ipumenenue 6 pewienuu ceomempuyeckux saoay. | Beieooums mempuueckue coommnowenus mexcoy ompeskamu
(10 v) XOpO, CEeKyUWUX U KACamenbHuIX C UCNOIb308AHUEM BNUCAHHBIX
Y208 U N0OOOHBIX MPEY20NbHUKOS.
Pewame ceomempuueckue 3adauu u 3a0a4u U3 pearvHOll
JICUBHU C UCNONB30BAHUEM NOOOOHBIX MPEY20bHUKOS.
BekTopbl OmnpeneneHyue BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKTOPHI KakK HANpaBICHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPA HA YUCIIO. HCCJIe10BATH r€OMETPUYECKUI (nepemerexue) u

®u3n4ecKuil 1 FTeOMETPUYECKUI CMBICIT BEKTOPOB.
Pa3noxeHne BeKTOpa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkanspHoe NpOW3BEIEHUE BEKTOPOB, €r0 NMPUMEHEHHE IS
HaXO/ICHUs [UIMH U YIJIOB.

Pemenne 3a1a4 ¢ IOMOIIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pEelICHUs 3a7a4 KUHEMAaTUKUA U
MEXaHUKH.

¢buznveckuil  (Cuiia) CMBICIBI
BOIIPOCHBIH TIJIaH.

3HaTh omnpeaejJeHUss CyYMMBI U Pa3HOCTH BEKTOPOB,
YMHOXKEHHUS BEKTOpa Ha YHCIIO, HCCJIeI0BATh
TE€OMETPUUYECKUN U (PUINIECKUI CMBICIIBI 3TUX OMEpaIni.
Pematp reomerpuueckue 3aJayd €  MCIHOJIb30BAaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP 110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.
HUcnoab3oBath  CKalIspHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOAMTH €0 OCHOBHBIE CBOICTBA.

BohruuciasaTs cymMMy, pa3HOCTb U CKaJISIPHOE IMPOU3BEIICHUE

BEKTOPOB C OIIOPOM Ha
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BEKTOPOB B KOOpPJIMHATAX.
I[IpuMeHATH CKAJIIpHOE MPOMU3BEICHUE ISl HAXOXKICHUS
JUTIH U YTJIOB.

JdexapToBbl JlexapToBbI KOOPIMHATHI TOUEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IPSIMOYTOJIBHOM CUCTEMbI KOOpAMHAT,
KOOpPAWMHATBI  Ha| Vpasuenue npsamou. YTI0BOH K03()(UIMEHT, TAHI'€HC YIja |AEeKapTOBBIX KOOPJUHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapajlieIbHbIE U NIEPIEHIUKYIISIPHBIE IPSIMbIE. HccnenoBath ypaBHEHUE IPSMOM M OKPYKHOCTH € OIIOPOi Ha
99 VYpaBHeHUe OKpyXHOCTH. HaxokiaeHue KOOpIuHAT TOYEK | BOIPOCHBIH IIIaH.
NepeceYeHMs] OKPYKHOCTHU U MPSIMOI. HaxoauTs LeHTp U paguyc OKPYKHOCTH 1O €€ ypaBHEHHUIO.
MeTto1 KOOpAMHAT IPU PELLIEHUH T€OMETPUUECKUX 3a/1au. Pemath 3a1a4u Ha HaX0X/IEHUE TOYEK I1EPECEUCHUS IPSIMbIX
Hcnonp3oBaHue METOAa KOOPAUHAT B IPAKTHUECKUX 3a7auax U OKPYKHOCTEH C IIOMOIIbIO METOa KOOPAHMHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro ko3dduiuuenra npsmon
OpU pelleHUM 3ajad, A ONpEJesICHUs PpacloIOKEHUsS
IIPSAMOM.
IIpumeHSITH KOOPAMHATHI MPU PELICHUN T€OMETPUUECKUX U
MPAKTUYECKUX 3a/Jay, JUIsl TOCTPOEHUS MaTeMaTUYeCKUX
MoJieNIel pealbHbIX 3a/1a4 («METO/1 KOOPAUHATY).
IMoab3oBaTbest 11 TOCTPOEGHHUA U HCCIENOBAaHUMN
1M (POBBIMU pecypcami.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS T€OMETPUN
[IpaBuabHbIE [TpaBuIIBHBIE MHOTOYTOJIBHMKH, BBIYUCIEHHE HX D3JIEMEHTOB. | DopmMy/HpoOBaATH OIIpesieIICHUE IIPABUIIbHBIX
MHOIOYIroJbHUKH. (Yucio m u JjiMHa OKpYXHOCTU. JlIMHA AYrd OKPYKHOCTH.|MHOTOYIOJbHHUKOB, HAXOAMTb MX JIEMEHTHI.
Juna Pagnannas mepa yria. ITosb30BaTHCSI MOHATHEM JUIMHBI OKPY>KHOCTH, BBEEHHBIM C

OKPY/KHOCTH U
IVIOIIAAb Kpyra.
Boiuuciienue
IJIomaaen

(8 9)

[lnomane Kpyra W ero 53JEMEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomaaei Gpuryp, BKIFOYAIOMINX 3JIEMEHTHI KpyTa.

[IOMOILBIO NIPABUJIBHBIX MHOI'OYTOJIbHUKOB, OIpeNeJsiTh
YUCIIO 77, JUTMHY AYTU U paJiMaHHYI0 Mepy yria o o0pasity.
IIpoBoauTh NMepexox OT paIiMaHHOW MEPHI yrila K IpagyCHON
¥ Ha000pOT 0 BU3YaJIbHOMU OIOpe.

OnpeaensaTh IoOmans Kpyra.

BoiBoauTh hopmyiinl (B rpalycHON U pafuaHHOW Mepe) s
JUIMH JyT, IJIOLIAJed CEKTOPOB M CErMEHTOB C OIOpPOW Ha
BOIIPOCHBIN IJIaH.

BoruucasaTs 1miomand  ¢GuUryp, BKIIOYAIOUIMX —AJIEMEHTHI
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OKPYXHOCTH (Kpyra) ¢ OIIOpoi Ha CIIpaBOYHYIO HH(OPMALIUIO.
Haxoauthp miomaau B 3ajauax peaibHON KU3HU.

Touamue o osudiceruu ni1oCKoOCmu.

JABu:kenust Pa3oupare  npumepsl,  WUIIOCTPUPYIOUIME  IOHATUSA
IUIOCKOCTH Ilapannenvnouii neperoc, nosopom u cummempusi. Ocu u yenmpul | JBUKECHHSL, IEHTPOB U OCEH CUMMETPUHU.
(6 v) CUMMEMPUU. ®opmMyIMPOBATh ONPEJIEICHUS NapaJUIeIbHOTO IEpPEeHoca,
Ilpocmetiwue npumenenus @ pewieHuly 3a0adu. IOBOPOTAa MU OCEBOM CHMMETPUHM C BH3YaJbHOW OIIOPOM.
HaxoauTthb HENoABMKHBIE TOUKH 110 00pasIy.
HaxoauTthb HEHTPBI U OCH CUMMETPUI MPOCTEHIIUX QUTyp IO
oOpasiy.
Ilpumenamey napannenvHvlil NEPeHoc U CUMMEmMPUIo Hpu
PpeueHuY 2eoMempuyecKux 3a0ay (pazoupams npumepul).
Hcnonvzosams 0151 nocmpoenust u Uccied08aHull yugposwie
pecypcbi.
IloBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7—9 |OmnepupoBath MOHATHSIMU: GUTYpa, TOUKA, MpsiMasi, yrodi,
0o0o0menue, KJ1accoB, 0000I1IeHUe ¥ CUCTeMaTU3alHsl 3HAaHNH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucrematusanus  |lIpocreiiiine reomerpuueckue (GUIyppl M HUX CBOMCTBA. | TPEYTOJbHHUKH, NPSIMOYTOJIbHBIN TpPEYroJbHUK, MeInaHa,
SHAHMIIZ N3mepenune reoMeTpuiecKuX BEITUYHH. OuccekTpuca M BBICOTA TPEYrONbHUKA, HapajieorpamMm,
(7 u) TpeyronbHUKH. poMO, IPSMOYTOJIBHUK, KBaJpat, Tpameuus; OKpyKHOCTb,

[TapannenbHble U IEPNIEHANKYISIPHBIE IPSIMBIE.

OKpyXHOCTb U Kpyr. I'eoMeTpuyeckue MOCTPOCHHs. YTIbl B
OKPY>)KHOCTH.  BrncaHHble W  ONHCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[IpsimMast 1 OKPY>KHOCTb.
YeThIpEXYroJbHUKHY.
YEeTHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Hayasia TpuroHoMeTpuu. Permenue o0mmx
TPEYTOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

[Ipeo6pazoBanus miiockoctu. [Isuxenus. [loqodue. Cummerpus.
[Tnomans. Berauciaenue mmomasnei. [lmomanu nomo6HsIx Guryp.
JlexapToBbI KOOPAMHATHI HA MIJIOCKOCTH.

Broucannsie nu OITMCaHHBIC

KacaTelbHasl; paBEeHCTBO U mojo0ue (uryp, TpeyrojibHUKOB;
NapajuIeIbHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YroOJl
MEXIY MNpPSIMBIMH, CHUMMETPHUS OTHOCHTEIBHO TOYKH U
NPSIMOM; JIJMHA, PAcCTOSHUE, BEIMYMHA YyIVa, IUIOMAlb,
MIEPUMETD.

HUcnoab3oBars  ¢Qopmyabl: IepuMeTrpa H  IUIOMAIA
MHOT'OYI'OJIbHUKOB, UIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BbEMa MPSMOYTOJIBHOTO MapajuIeNIenuIesa.

OnepupoBarh MNOHATHAMH: IPSAMOYIOJIBHAs  CHCTEMa
KOOPJMHAT, BEKTOP; MCHOJb30BAaTh JTH IOHATUA I
IIPEACTABJICHUS JaHHBIX U PELICHUs 3a/1ad, B TOM YHCIE U3
JpYTuX y4eOHBIX IPEAMETOB.

Pemiate 3agayM Ha DIOBTOPEHHE OCHOBHBIX IIOHATHIA,
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BCKTOpI)I Ha IIJIOCKOCTH.

WJUTFOCTPAIIMIO CBSA3EH MEXIY pa3IMYHBIMH YacTsIMHU Kypca.
BpiOupats MeTo 115 pelieHus 3a1a4H.
PemaTth 3aaa4u U3 IOBCETHEBHON YKU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOTI'O KYPCA «BEPOSITHOCTb 1 CTATUCTHKA»
(IO TOJIAM OBYYEHUS)

7 kaacc (He meHee 34 1)

Ha3zpanue
pasaeJa (TemMbl)
(umcyi0 yacon)

OcHoBHOE cofepsKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0IINXCs

IIpeacrasiienue
AAHHBIX
(7 4)

[IpencraBnenne pgaHHBIX B Tabnumax. [lpakTudeckue
BBIUMCIAECHHUSI 1O TaOAWYHBIM JaHHBIM. M3BiedyeHue u
WHTEpIpeTalus TaOIu4HbIX NaHHbIX. [IpakTuyeckas pabota
«Tabnuusn.

I'paduueckoe mnpencraBieHHe TaHHBIX B BHUAE KPYTrOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) Iuarpamm. UTeHne U MoCTpoeHHe
nuarpamm. [IpumMepsr nemMorpadudeckux auarpamu.
[TpakTuueckas pabota «JlmarpaMman.

OcpauBath Ha  0a30BOM  YpPOBHE  CIIOCOOBI
NpEACTaBICHUs CTAaTUCTUYECKUX MAHHBIX W YHCIOBBIX
MacCHBOB C TIOMOLIbIO TaOMUI] W JUarpaMMm C
UCIOJb30BAHUEM aKTYalbHbIX M BaXHBIX JIAHHBIX
(nemorpaduueckue JTaHHbIE, MIPOU3BOCTBO
MPOMBIIIICHHON U CEIbCKOXO3SWCTBEHHOM MPOAYKIUH,
0OIIECTBEHHBIE U IPUPOIHBIE SIBICHNUSA).

M3yyars Metoabl paboThl C  TaOIUYHBIMH |
Fpa(l)I/I‘-IeCKI/IMI/I OpCACTAaBICHUAMU JAaHHBIX C ITOMOIIBIO
HU(POBBIX PECYpCOB B XOJi€ MPaKTHUECKUX paboT (c
HaIpaBJIAIOIIEeN TOMOIIBIO).
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OnucareabHas
CTATHCTHKA
(8 )

UYucnossie Habopbl. CpenHee apudmMeTndyeckoe.

Menaunana 9icioBoro Habopa. Y CTOMYUBOCTh MEIUAHBI.
[IpakTuueckas pabota «CpeqHue 3HaUCHUSY.

Haubonbiiee n HauMeHblIee 3HaUEHUST YUCIIOBOTO Habopa.
Pazmax.

OcBanBaTh Ha 0230BOM YpPOBHEe MNOHSITHS: YHCIOBOU
HaOop, Mepa IEHTPaIbHON TEHIEHIMH (Mepa IeHTpa), B
TOM YHCJIE CpeaHee apu(hMETHIECKOe, METHaHA.
OnuchiBaTh CTaTUCTUYECKHE JaHHbIE C TOMOIIbIO
cpenHero apupmMeruyeckoro u Meauansl. Pemars 3agauun
(c WCIOJIb30BaHMEM 3PUTEIBHON HATJSHOCTH W/HIU
BepOAITLHOU OTOPHI)

HM3y4yath CBOMCTBA CPEIHHUX, B TOM YHCIIE C ITIOMOIIBIO
U(POBBIX PECYpCOB, B XOJ€ MPAKTHUECKUX pPadoT, (c
HAIPAaBIISIONIEH TOMOIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe NMOHATHS: HauOOJbIICE
Y HaMMEHbIIIee 3HAUCHHUS YHCIIOBOIO0 MAaCCHBA, pa3Max.
PemaTh 3agaum Ha BHIOOp crioco0a ONMMCAHMS JTAHHBIX B
COOTBETCTBUM C TPHUPOAOW JAHHBIX U  IEJISIMHU
UCCJICJIOBAHMSI C HAIIPABIISAIONIEH TTOMOIIBIO.

Cayuaitnas
H3MEHYUBOCTH
(69)

Cnyuatinas usmenuugocms (npumepuol). Yacmoma 3nauenuii 6
Mmaccuse dannwvix. I pynnupoexa. I'ucmozpammol.
Ilpakmuyeckasn paboma « Cryuaiinas usmeH4u8oCmb).

Oceausamv ROHAMUA: YACMOMA 3HAYEHUU 8 MACCU8e
OAQHHbBIX, SPYRNUPOBKA OAHHBIX, 2UCTOSPAMMA.

Cmpoums cucmoepammul no 06pasyy

Ocsausams cpaguueckue npedcmasienusi paHovlx U008
CIYHAUHOU UBMEHYUBOCMU, 6 MOM YUCIE C NOMOWbIO
Yyughposwvix pecypcos, 8 xo0e NpaKmuieckou pabomai.

BBenenue B
Teopuio rpa¢gos
(4 4)

I'pagh, sepuuna, pebpo. Ilpeocmasnenue 3a0auu ¢ NOMOWBIO
epagpa. Cmenensv (8anenmnocms) gepuiunvl. Hucio pébep u
cymmapuas cmenenv gepuwiun. Llenv u yuxn. Ilyme 6 epage.
IIpeocmasnenue o ceéaznocmu epagha. O6x00 epagha (3iinepos
nyms). Ilpedcmasnenue 06 opueHmupo8anHvix epagax.

Ocsausams nonamusn: cpag, sepuwuna epaga, pebpo
epagha, cmenens (8a1eHMHOCIb GEPUIUHDBL), YeNb U YUKIL.
Ocsausams nonamusa: nymo 6 cpage, 311epos nymo,
00x00 epacgha, opueHmupo8arHuwll epag.

Obcysncoams peuienue 3a0auu Ha NOUCK CYMMbICIeneHell
sepuiut epagha, Ha nouck 0bxooa epagha, Ha nouck nymeii
8 OPUEHMUPOBAHHBIX 2pAGhax ¢ HanpasAuell NOMOWbIO.
Ocsauseams cnocodvl npedcmasieHuss 3a0ay U3z Kypca
aneebpul, ceomempuu, meopuu 8epPoImMHOCMel, Opyeux
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npeomemos ¢ NOMOwbl 2pagos (Kapmvl, cxemul,
neKmpuyeckue yenu, QyHKYUoHaIbHble COOMEemcmels)
Ha npumepax.

BepositHOCTB M

Cryuaiinwiii onvlm u cayyaiinoe coovimue. Beposmuocmov u

Oceausamv nonaAmMuUA: CIYYAUHLIU ONLIM U CIYYAUHOE

yacTrora uacmoma cobvimus. Ponv manoeeposmuvix u npaxmuuecku | cobvimue, MAI08EPOAMHOE U NPAKMUYECKU OOCOBEPHOE

CJIy4aifHOTO 00CmogepHbIX cobbimull 8 npupooe u 8 oouecmee. Monema u | codovimue.

coObITHS USPATIbHASL KOCb 8 MEOPUl 8ePOSIMHOCMELL. H3yuamo 3nauumocmev  MAn08epoOsSIMHLIX  cOOLIMULL 8

4 yv) Ipaxmuueckas paboma « Hacmoma evinadenus opiay. npupooe u obujecmsee Ha BANCHLIX Npumepax (asapuu,
Hecuacmmubie cnyuau, 3awuma NepCcoHANbHOU
unghopmayuu, nepedaua OaHHLIX).
H3yuamb ponv knaccuueckux 6eposimHOCHHbIX MOOerel
(Monema, uepanbHasi KOCMyv) 6 meopul 6epPOSIMHOCELL.
Haénwoams u uzyuame uacmomy cooOblmuii 8 NpOCMbix
IKCNEePUMEHMAX, 8 MOM HUclie ¢ NOMOWDbIO YUPPOBbIX
pecypcos, 6 xo0e npakmuyeckou pabomeoi.

O0600menne, [IpencraBnenne  maHHbIX.  OmnucarenpHas — craTucThka. | IloBTOPSATH W3ydeHHOE U BBICTPAMBATH CHUCTEMY

KOHTPOJIb BeposiTHOCTB ci1y4aifHOTO COOBITHS. 3HaHUMN.

S u) Pemathb 3aga4m Ha IpeCTaBIEHNE U ONTMCAHUE TAHHBIX C

MTOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HaIlpaBJIgroOIIen
IIOMOUIBIO.

O0cyxnaTb NpUMepbI CIIy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX U IPAKTHUECKH JIOCTOBEPHBIX CITy4alHbIX
COOBITHH, UX POJIM B IPUPOJIE U KU3HH YETIOBEKA

8 kiacc (He meHnee 34 4)

Ha3Baunmue
pasnena (TeMbl)

OcHoBHoOe cofepskaHue

XapakTepucTHKA AeATeJbHOCTH 00y4al0IINXCS
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(umcJ10 Yacom)

IloBTOpEHUE
Kypca 7 kiacca
(4 4)

[IpencraBnenne  panHbiX.  OmnucarenbHass — CTaTHCTHUKA.
Cayuaiinast u3sMeH4MBOCTh. CpeiHHEe YUCIIOBOTO Habopa.
Cryuaiinbie coObITHs. BepositTHocTH 1 yacToThl. Kitaccuueckue
MOJICJIA TEOPUH BEPOATHOCTEH: MOHETA U UTPAJIbHAST KOCTb.

IHoBTOPATH H3yYEHHOE U BBICTPAMBATDh CUCTEMY3HAHUI.
Pemare 3agaum (Mo BH3yaJbHOH omope) Ha
NPEACTABICHHE M OINHMCAHME JAHHBIX C IOMOILBIO
W3YYEHHBIX XapaKTEPUCTHK.

Pemars 3agaum (Mo BM3YyaJbHOM omope) Ha
IPEJCTaBICHUE TPYIIUPOBAHHBIX JAHHBIX M OIHMCAaHUE
CIIy4YaliHOM U3MEHYUBOCTH.

PemaTs 3a1a4u (110 BU3yaJIbHOM ONOPeE) HAOTIPEIETICHUE
YacTOThl CIy4YallHBIX COOBITHI, 00CYXIEHUE MPUMEPOB
CIIy4aiiHBIX COOBITHH, MAJOBEPOSTHBIX M TPAKTHYECKH
JIOCTOBEPHBIX CIYYalHBIX COOBITUH, X POJIUB MPHUPOJE U
KU3HU YEJIOBEKa.

OnucarejbHast Omuxnonenus. [ucnepcus uucnogozo nabopa. Cmanoapmuoe | Oceausamov NOHAMUA: OUCNEPCU U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUCi068020 Habopa. [uazpammel pacceusanus. OMKJIOHEHUe, UCNOb306AMb MU XAPAKMEPUCTUKU OIS
PacceuBanue ONUCAHUA PACCEUBAHUSA OAHHBIX.
JAAHHBIX Yuacmeosamv 6  obcyncoenuu  cunomeszvl 00
(4 u) OMCYmCcmeuu Ui HAIUYUU  C8A3U N0  OUALPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusaHusi no UMeUWUMC
OQHHBIM, 8 MOM HUCTe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).
Mmno:kecTBa MHoecTBO, MoAMHOXkecTBO. Onepanuu Haag MHOkecTBamu: | (OcBamBATh MOHSITHSI: MHOXECTBO, SJICMEHT MHOXECTBA,
(4 9) o0BeIMHEHNE, TIepeceueHne, nonoiHeHne. CBoiicTBaonepamnuii | MOAMHOMXECTBO.
HaJl MHOXXECTBAMH: IIEPEMECTUTEIBHOE, COYETaTeIbHOES, | BBIMOJIHATE onepanumn HaJ MHO>KECTBaMHU:
pacnpenenuTenbHoe, BKIIOYSHHUS. o0BeIMHEHNE, TIepeceueHne, J0MoIHeHHE (10 00pasiry).
I'paduueckoe mpencTaBieHHEe MHOXKECTB. Hcnoab3oBath CBOWCTBA: MePEMECTUTEIILHOE,
COUETATEeNbHOE, pACHpPEICIUTEIbHOe, BKIIOYCHHUS (C

UCIIOJIb30BAHNUEM BU3YyalbHOM OMOPBHI).
Hcnoan3oBaTh rpaduyueckoe MpeACTaBICHUE MHOMKECTB

88




IIPU OINHCAaHUM PEAIbHBIX MPOLECCOB M SIBICHUH, IpU
pELIEHUN 3a/1a4 U3 APYTUX Y4eOHBIX [IPEIMETOB U KypCOB
(c ucronp30BaHEM BU3YaIbHON OIOPBHI).

BepositHoCTH
CJIy4aiiHOT 0
coObITUSA

(6 1)

DJjieMeHTapHbIe COOBITHS. Cnyuaiinbie COOBITHS.
bnaronpustcTByoiue aeMeHTapHble coObITHs. BeposiTHocTH
coObITHI. OTBITEI C PaBHOBO3MOXKHBIMU 3JI€MEHTapHBIMU
coOprTuaMU. Cry4aitHbIi BBIOOD.

[IpakTueckas padora «ONbITH ¢ PABHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITUAMU Y.

OcBauBatb Ha  0a30BOM  YpOBHe  TNOHSATHS:
DIIEMEHTApHOE COOBITHE, CiIydailHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AJIEMEHTAPHBIX
COOBITHIA, PABHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHS.
PemaTs 3aga4umM Ha BBIYMCIICHHE BEPOATHOCTEH COOBITHIA
M0 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHH CIy4aiilHOTO
onbiTa (C HMCHOJIB30BAHUEM 3PHUTEIBLHOM HATJISIIHOCTH
1/vu BepOaTbHOM OTOPHI).

PemiaTh 3aga4m Ha BBIYUCIICHUE BEPOSITHOCTEH COOBITHIA
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU
COOBITUSIMM, B TOM 4YHCJIE€ C IOMOIBIO KOMIIbIOTEPA (C
UCIIOJIb30BAaHUEM  3PUTEIBHOW  HATJISAHOCTH  W/MIU
BepOaIbHOI OTMOPHI).

IIpoBoanTL M M3y4aTh ONBITHI C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMHU COOBITHUSAMH (C MCIIOJIb30BAHHEM MOHET,
UTPATTBHBIX KOCTEH, JIpYTux MOJIETIEH)
B XOJIe TMPaKTHYECKOM paboThl (C HCIOIb30BAHHEM
BU3YaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 4)

B

lepeso. Ceoticmea  Oepeéa: eOUHCMBEHHOCMb  NYMU,
Cyuiecmeosanue BUCAYel BePUIUHbI, CBA3b MeNCOy YUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymHodceHus.

Oceaueamb nouamus: Oepeso Kaxk zpag bOe3 yuxia,
sucsuas eepuuna (1ucm), 6emeb depesa, nymo 8 oepese,
ouamemp Oepesa.

H3yuams ceoiicmea Oepesa: cywecmeosanue Gucsiyell
BEPUIUHDBI,  €OUHCMBEHHOCMb  NYMU  MeHCOY  08YMs
BEPULUHAMU, CB53b MENHCOY YUCTIOM GEePUUH U HUCTIOM
péoep.

Yuacmeoeams ¢ oocyrcoenuu pewienua 3adauu na nouck
U nepeuucieHue nymei 6 oOepege, ONpeoeleHue YuUcid
sepuiur unu pébep 6 depese, 00X00 OUHAPHO2O Oepesd, 8
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MOM Yucije ¢ npuMerHeruem npaesuid YMHONCEHUA.

Cay4yaiinbie
coObITUSA
(8 1)

Ilpomusononosicnoe  cobvimue.  Juacpamma  Dunepa.
Obvedunenue u nepeceuenue cobvimuil. Hecosmecmuvie
coovimusi. Popmyna croxcenus eeposmuocmei. Ilpasuno
VMHOJMCEHUsl  geposimuocmell.  Yciosnas — eepoamuocmo.
Heszasucumvle  cobvimusa.  [Ipedocmaenenue  ciyuaiHo2o
9KCnepumMeHma 6 guoe oepesd.

Ocsaueamv nouamuA: 63aUMHO NPOMUBONONONCHbLE
cobvimusi, onepayuu Hao coobLIMusIMU, 00beOUHeHue U
nepeceuerue coovimut, ouazpamma dinepa (Direpa—
Benna), coemecmuvie u Hecoemecmuule coObimusl.
H3yuams meopemul 0 6eposmuocmu 00veOUuHeHus: 08yxX
cobbimuil ((hopmynvl Crodicenus eepoamuocmel).
Yuacmeoeamo ¢ o6cyscoenuu pewrenusa 3aoauu, 6 mom
yucie mekCmogule 3a0ayu Ha OnpeoeneHue 8eposmHocmell
00veouHenuss U nepecevenuss CoObIMull ¢ NOMOUWDBIO
YuCcno8ol  nmpamou, ouazpamm  dunepa,  Gopmyisl
CILOJHCEHUS 6EPOAMHOCNEN.

Ocsaugamp nOHAMUA: npasuo VMHOMCEHUS]
eeposimHocmell, YCl068HAsL 6EPOSIMHOCMb, He3a8UCUMbIE
cobbimusl 0epeso CyYalHo2o onvima.
H3yuams  ceoiicmea  (onpedeneHus)
coobimuil.

Yuacmeoseamv 6 oocyncoenuu pewenus 3adauu na
onpeoeneHue U UCNONb308AHUE HE3ABUCUMBIX COOLIMULL.
Yuacmeoseamv 6 obécyncoenuu pewenus 3adauu na
NOUCK BEpOSIMHOCMEU, 6 MOM Yucle YCIO6HbIX, C
UCNONIb308aAHUEM Oepesa CYHAIHO20 ONbIMA.

He3a8UCUMbLX

O0001mIeHue,
KOHTPO.JIb
(4 4)

[IpencraBnenne ganHpX. OnucarenpHas cTaTucTuka. ['padsol.
BeposiTHOCTB Clly4ailHOro COOBITHS. DneMEeHThI
KOMOWHATOPHKHU.

IToBTOPSATHL M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

Pemars 3agaum Ha pe/ICTaBICHUE U ONMCAHUE JAHHBIX C
TTOMOIIIBIO W3yYECHHBIX XapaKTEPUCTUK (c
WCIIOJIb30BAaHUEM BU3YAIILHOHN OTOPHI).

Yuacmeosamov 6 ob6cyncoenuu pewenua 3agauum c
MpUMEeHEeHHEeM TpadoB.

Pemars, 3amaud  Ha  HAXOXJIACHUE  BEPOATHOCTH
CIIy4aifHOTO COOBITHSI TIO0 BEPOSTHOCTSAM 3JIEMEHTAPHBIX
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COOBITHI, B TOM YHCII€ B OIBITaX C PAaBHOBO3MO>KHBIMHU
9JIEMEHTAPHBIMH COOBITUSAMU (C BU3yalIbHOI ONOPOH).
Yuacmeoeamv 6 oé6cyyncoenuu pewenua 3anaum Ha
HaXO0XKJICHHE BEpOATHOCTEH 00BEIMHEHHS U TIePECeUCHHS
COOBITHH, B TOM YHUCII€ HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM
rpadUUecKuX TPEACTABICHUH U JIepeBa CIy4aiHOTOo
OIIbITA.

Yuacmeoeamv 6 oocymcoenuu pewenusn 3anaum Ha
nepevrcieHue KoMOuHauui (4ncia nepecTaHoBOK, YUCIa
COYeTaHWil), HA HAXOXXICHHUE BEPOSATHOCTEH COOBITHH C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyrojibHuKa [lackans.

9 kaacc (He MmeHee 34 4)

HazBanue
pasaesa (TemMbl)
(4uCcy10 4acoB)

OcHoBHOE codepiKaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

IloBTOpPEHHE
Kypca 8 kiacca
(4 4)

HpC,Z[CTaBJ'IeHI/Ie JaHHBIX. OnucarenabHas

CTaTUCTHUKA.

Onepanuu Haa coObITHAME. He3aBUCUMOCTh COOBITHH.

I[loBTOpATH U3YYEeHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemathb 3a1a4m Ha npeAcCTaBIeHUE U OMHCAHHUE TaHHBIX.
Pemars, 3agaum Ha  HaxOXIEHUE  BEPOATHOCTEH
O0bEIMHEHUsI U TIEepeceYeHUs COOBITHI, B TOM YHUCIIE
HE3aBHCHUMBIX, C  HCIOJIb30BAHHEM  TpapuUecKux
MIPEICTAaBICHUN U JEpeBa CIIy4aiiHOTO OIIBITA.

Pematp 3agaun Ha mepeducieHue KoMOuMHanuil (ducia
NIEPECTAHOBOK, 4YHCIa COYETAHMI), Ha HAXOXKJICHHUE
BEPOSATHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM YHCJIC C UCII0JIb30BaAHUEM TPCYT'OJIbHHUKA ITackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(4 4)

Kombunaropnoe mnpaBuio yMmHOXeHus. IlepecTaHOBKH.
@akropuan. CoyeTaHUss M YUCIO COYETaHHUU. TpeyeonbHux
Ilackana. llpaktuyeckas pabota «BerauciieHre BeposITHOCTEH
C WCIOJIH30BAaHUEM KOMOMHATOPHBIX (DYHKIUN 3IIEKTPOHHBIX
TaOJIUIY.

OcBauBaTh Ha  0a30BOM  YpOBHe  NOHSITHS:
KOMOMHATOPHOE MPABWIIO YMHOXEHUS, YIOPSIOYCHHAS
napa, Tpoiika 00beKTOB, IIepeCTaHOBKa, (haKTOpHAJ YUCIa,
COYeTaHUe, YHCIIO COUCTAaHUH, mpeyonvhuk [lackans.
Pemate mpocreiilide 3agauM  Ha  TEpEUYHCIICHUE
YIOPSIOYCHHBIX TIap, TPOCK, TIEPEUNCIICHUE TIEPECTAHOBOK
U COYCTAHHWHA DJICMECHTOB pA3JIMYHBIX MHOXKECTB (I10
o0pa3ziy).

Pemiate mpocreiimme 3a7ayM Ha TNPUMEHEHHE YHCIIA
coueTaHuil B anrebpe (COKpaméHHOe YMHOXEeHHE, ONHOM
HproToHa) (¢ HanmpapJIsAIonel MOMOIIBIO).

Pemiath, mnpuMeHsii KOMOWHATOPHWKY, 3aJa4d  Ha
BBIYMCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C TOMOIIBIO
ANEKTPOHHBIX TAOMUI] B XOJle MPAKTUYECKOW paboThl (C
BHU3YaJIbHOU OMIOPOHA).

I'eomeTpuueckasn
BEPOSITHOCTH
(4 4)

I'eomempuueckasn eeposmuocmo. Cnyuatinsiii 6b100p MOYKU U3
@ueypsl Ha niocKOCmMU, U3 OMPeE3Ka, U3 02U OKPYHCHOCHIU.

Oceausamp nonamue 2eomMempuiecKol 6eposmHoOCmu.
Yuacmeoseamv ¢ oocyncoenuu pewenusa zadauu na
Haxodicoenue 8eposimHocmell 8 Onvlmax, npeocmasumMbvlx
KaK 8b100p MOYeK U3 MHO20Y20IbHUKA, KpY2d, Ompe3Ka Uil
Oy2U OKPYHCHOCHU, YUCT08020 NPOMEIHCYMKA

HUcnuiTanus
bepnyinu
(6 9)

Ucnbitanue. Ycenex u Heynada. Cepus UCIIBITAHUM 10 IEPBOTO
ycnexa. Wcnobitanust bepHymiu. BepositHoctn coObiTuii B
cepun ucnbiTanuit bepuymnu. Ilpaktudeckas pabota
«HcnbiTanus beprymmy.

OcBauBaTp Ha 0230BOM YPOBHE NOHSITHSI: UCIIBITAHUE,
3JIEMEHTAapHOE COOBITHE B UCIIBITAHUHM (yCIIEX U Heyaaua),
cepus UCHBITAaHUM, HACTYIUIEHME IIEPBOrO  ycrexa
(neynaun), cepus ucnbiTanuit bepuymim.

Pemiate  mpocreiimme 3aia4d HA  HAXOXACHHUE
BEPOSITHOCTEN COOBITHI B CEpUU UCHBITAaHUI 10 TEPBOTO
ycrexa, B TOM 4HCIe ¢ MpUMEHEHHEM (OpMYIIbl CyMMBI
TEOMETPUUYECKON MPOTPECCUU (C OMOPOM HA CIPABOYHYIO
UH(POPMAIIHIO).
Pemars mnpocreiimue

33Ja4Yd  Ha  HaxOXIEHHE
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BEPOSITHOCTEH  JIEMEHTApHBIX COOBITUH B  CEpHUH
HCIBITAHUN bepHyJUIM, Ha HaxXOXJIEHUE BEPOSITHOCTH
ONPEACIEHHOIO0 YHCIA YCIEXOB B CEPUU HCIHBITAHUN
bepnynnu (c Bu3yaJibHON 01IOpOiA).

H3yyaTh B X0/1€e MPAKTHYECKOH PadOThI, B TOM YHCIIE C
IIOMOILBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTU B
cepuu ucnblTanuii bepHymm

Cayyaiinas
BeJIHYMHA
(69)

CnyuaiiHast BeNMYMHA W PACHpENEICHHE BEPOATHOCTEH.
MareMartnueckoe OXHJIAHHE W JHUCIEPCHS  CIy4auHOU
BenMYMHBL. [IpuMeppl MaTeMaTHMUECKOro OXHUAAHHUA Kak
TEOPETUYECKOr0 CPETHEr0 3HAYCHUS BEIMUMHBI.

[TonsiTue o 3akoHe OonplIUX yKcen. Mi3mepeHue BeposTHOCTEN
C OMOILBIO 4acTOoT. [IpuMeHeHune 3akoHa OOJIBIINX YMCE.

OcBoutb Ha 0a30BOM YpOBHe NOHATHA: CIydaiiHas
BEJIMYMHA, 3HAYECHUE CIIy4aiHON BEJIMYMHBI,
pacrpezneneHue BEposiTHOCTEN.

HN3yuars u o0cyxkaaTh npuMepbl AMCKPETHBIX U
HENPEPBIBHBIX CIIy4allHbIX BEJIWYUH (POCT, BEC YEJIOBEKA,
YHCJIEHHOCTb HACEJIEHHUS, IPYTHe€ U3MEHUYUBBIE BEITUUNHBI,
paccMaTpUBaBIIMECS B Kypce€ CTATUCTHUKM), MOJEJIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbiTaMu (OpocaHWe MOHEThI, WIPaJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM U T. II.).

OcBauBartph Ha  0a30BOM  YpPOBHE  IOHATHA:
MaTEMAaTUYECKOE OKUJAHUE CIIy4allHOM BEIMYMHBI Kak
TEOPETHYECKOE CPEIHEE 3HAYCHHE, JUCTIEPCHS CITydYallHON
BEJIMYMHBI KaK aHAJIOT AUCHEPCUH YHCIOBOI0 Habopa.
Pemare 3agauyM Ha BBIYHMCIEHUE MAaTEMaTUYECKOTO
OKMJIAHHUS W  JUCIEPCUU JUCKPETHOM  CIly4aiHOU
BEJIMYMHBI 110 33JJaHHOMY DPACIIPEAEIEHUIO, B TOM YHUCIIE
3a/1a4, CBSI3aHHBIX CO CTpaxoOBaHUEM U JioTepesMu (cC
HaIPaBJIAIOIIEH IOMOIIIBIO).

3HAKOMHMTBCS C MAaT€MaTH4YECKUM OXHJIAHUEM U
JUCIIEPCUEN HEKOTOPBIX PaCIpPENCIICHUM, B TOM YHUCIIE
pacnpeneneHus Ci1y4aiiHON BETUUYHUHBI «UUCIIO YCIIEXOB) B
cepuu ucnblTaHui bepHysum.

M3yyars yactoTy CcOOBITHS B  MOBTOPSIOIIMXCS
CIIy4alHBIX OIBITAX KAK CIy4alHYIO BEIIMUUHY.
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3HAKOMHUTBCS C 3aKOHOM Ooybmux uucen (B Qopme
Bepuymnmm): mpu  OOJBIIOM YHCIE OMNBITOB YacTOTa
COOBITHS OJTM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha U3MEPEHHUE BEPOSATHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIOLIEH TOMOIIIBIO).

O0cy:KaaTh poJib 3aKOHA OOJIBIINX YKCe]T B 000CHOBAaHUU
9aCTOTHOTO METOJIa U3MEPECHHUS BEPOSTHOCTEH.
OO0cy:x1aTh 3aKOH OONBIIMX YHCET KakK MpPOsBICHUE
CTATHCTUYECKOW YCTOWYUBOCTH B I3MEHYHBBIX SIBJICHHUSX,
poJib 3aKoHa OOJBIIUX YUCENl B MPHPOJE U B KHU3HH
YeJI0BEKa.

0O000menue,
KOHTPOJIb
(10 v)

[IpencraBnenue  JTaHHBIX.
BepositHoCTh CIy4ailHOTO COOBITHSI.
koMOuHatopuku. CiydyaiiHble BETMYUHBI U paclpeieeHus.

OmnucarenpHas  CTaTUCTHKA.
DJIEMEHTBHI

IloBTOpPSATH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

Pemarts 3a1aum Ha nIpeICTaBICHUE U ONTMCAHKUE JAHHBIX.
Pemathb 3a1aun Ha HaXOX/IEHHUE BEPOSTHOCTEH COOBITHIA,
B TOM 4YHCI€ B ONbITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH, BEPOSATHOCTEN
00BEIMHEHUS W TepeceYeHus: COOBITHH, BBIYUCIATH
BEPOSATHOCTH B OIBITAX C CEPUSAMM CIyUalHbIX UCTIBITAHUI

IIpu paszpabotke paboueil mporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh YUYTEHBl BO3MOXXHOCTH
MCIIOJI30BaHUs JIEKTPOHHBIX (IUPPOBBIX) 00pA30BATEIBbHBIX PECYPCOB, SBISIONIUXCS YIEOHO-METOAMYECKUMHU MaTepUalaMU
ANICKTPOHHBIE YYEOHUKM U 3aJaYHUKU, OJJICKTPOHHBIE OUOIMOTEKH, BHUPTyaJIbHbIC
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKITNH IU(GPOBBIX 00pa30BaTEILHBIX PECYPCOB), UCTIOIB3YEMBIMU I O0YUYEHUS U
BOCIIUTAHUS PA3JIMYHBIX TPYII TOJH30BATENCH, MPEACTABICHHBIMA B AJIEKTPOHHOM (MH(PPOBOM) BUIE W PEaTU3YIONUMU

(MyJIbTUMEIUUHBIE POTrPaMMBlI,

nunaktrdeckue Bo3moxkHoctu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUH.
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