MyHuuunajbHoe 0I01:KeTHOe 001eo0pa3oBaTe/ibHOE YUPeKACHUE
«Cpeansist 001eo0paszoBare/ibHas mKoJaa Ne 44» ropoaa Kainyru

IIpunoxenune
K aJIaliTUPOBAHHOW OCHOBHOM
0011eo0pa3oBaTeIbHON MIPOrpaMMe,

YTBEPKICHHON MPUKA30M
or 01.09.2023r. Ne 143 -mx

AanTupoBaHHasi padouasi
nmporpaMmma
y4eOHOro npeamMera
«MaTremaTuka»

(5-9 kaaccol)
eapuanm 7.1.



[HOACHUTEJIbHAA 3AIINCKA

[IpumepHast pabouass mnporpamMma IO MaTeMaTHKe [Jig OO0ydarouuxcs ¢
3aJIep>KKOM mcuxuueckoro pasputus (manee — 3I1P) Ha ypoBHE OCHOBHOIO 0OIIIETO
oOpa3zoBaHus NOArOoTOBJIeHa Ha ocHoBe DenepanbHOrO0 TOCYAapPCTBEHHOIO
0o0pa3oBaTeILHOTO  CTaHAApTa OCHOBHOro obmero ooOpazoBanus (IIpukas
Munnpocsemenuss Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunuctepctBoM toctutiun Poccuiickoit @eaeparuu 05.07.2021 1., per. Homep 64101)
(manee — ®I'OC O0O), [IpumepHo#t aganTUPOBAHHON OCHOBHOM 00pa30BaTENIbHOM
OporpaMMbl  OCHOBHOTO 00IIero o0pa3oBaHUs OOYYalolIUXCS C  3aJIePKKOM
NICUXUYECKOro pa3BuTus (onoopeHHoi pemenueM @YMO mo obmemy 06pa3zoBaHUIO
(mpotokon ot 18 mapta 2022 1. Ne 1/22)) (nanee — [TAOOIT OOO 3I1P), ITpumepHoit
paboueil mporpaMmmMbl OCHOBHOTO 00111ero 00pa3oBaHus Mo NpeaMery «MaTtemaThka,
[IpumepHoO#i TIporpaMMbl BOCTIMTaHUSA, C YYETOM paCHpeeNIeHHBIX II0 KiaccaMm
pOBEpsieMbIX TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS AJIaNTHPOBAHHOW OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHUs OOYYaIOIIUXCS C
3QJICP)KKOM TICUXWYECKOr0 pas3BuTHA. B pabouell mporpamMme ydTeHBl HJACH U
noyioxkeHus KoHIenmuu pa3BUTHS MaTEMaTHYECKOTO oOpa3zoBaHusi B Poccuiickoit
denepanum.

Oo6mas xapakrepucTuka y4ye0Horo npeamera «MaremaTtuka»

VYyeOnbiii mpeamer «MaTemaTuka» BXOAUT B MNPEAMETHYIO 00JacThb
«Marematuka u wuHopMatuka». OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHHOM
KyJIbTYpbl U JIOTUYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IMOJIH30BATHCS
ANrOpUTMaMH, a TaKXKe MPHOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
MOBCEHEBHOW Kku3HM oOyuwatomuxcsi ¢ 3I[IP. VY4yeOnbiii mnpemmer pas3BuBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHUe, (YHKIMOHATBHYIO T'PAMOTHOCTD,
YMEHUST  BOCHPHUHUMATh W KPUTHUYECKA  aHAJU3UPOBaTh  WHGOpPMAIIHIO,
MIPEICTABICHHYIO B PA3UYHBIX (hOpMax.

OOyuenue mMaTeMaTUKe JaeT BO3MOKHOCTh pa3BuBaTh y obOydwatonuxcs ¢ 3I11P
TOYHYIO, PAIlMOHAIBHYI0O W WH()OPMATHUBHYIO pedb, YMEHHE OTOHMpaTh HamOoiee
MOJXO/SIIINE S3BIKOBBIC, CUMBOJUYECKHE, TpadUUeCKue CPElCTBA I BhIPAKEHUS
CYKJICHUI Y HATJISTHOTO UX MPEACTaBICHUS.

HeobxoaumMbiM KOMIIOHEHTOM OOIIEH KyJIbTYPHI B COBPEMEHHOM TOJKOBAHHH
ABIIETCS  OOIee 3HAaKOMCTBO C METOJAaMU TO3HAHUSA  JEHCTBUTEIHHOCTH,
MpEACTaBIECHUE O IPEAMETE U METOJIaX MaTEeMAaTUKH, UX OTIUYUNA OT METOJOB APYTUX
€CTECTBEHHBIX M T'yMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHECHHS MaTEMaTUKU
JUISL pelieHUs] Hay4YHbIX W TMPUKIAIHBIX 3a1ad. Takum o0pa3oMm, mMaTeMaTUYECKOe
o0Opa3oBaHuE BHOCUT CBOM BKJIaJl B JOpMHUpPOBAHUE OOIIEH KYJIbTYypbl YEIOBEKA.

N3yueHne MaTteMaTUKH TakKXke€ CHOCOOCTBYET SCTETHMUYECKOMY BOCHUTAHUIO
YeJiOoBeKa, MOHMMAHUIO KpPacoThl M M3SIIECTBA MaTEeMAaTUYECKUX PacCyKICHHH,
BOCIIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UJIEH CUMMETPHHU.



[Iporpamma oTpaxaeT cojepkaHue oOydeHus npeamery «Marematuka» c
Y4eTOM 0COo0BIX 00pa3oBaTeNbHBIX NOTpeOHOCTEN oOyuaromuxcs ¢ 3[IP. OBnanenue
y4eOHbIM IpeaMeToM «MaTemaThuka» NpeicTaBiseT ONpPENEICHHYIO CIOXKHOCTh IS
yuamuxcst ¢ 3IIP. ¥V oOyuaromuxca c¢ 3[IP naubonee BbIpa)k€HbI OTCTaBaHUS B
Pa3BUTHH CJIOBECHO-JIOTUYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHbIE U
OTBJICYEHHBIE KATETOpPUM UM TPYAHOAOCTYIHBI. B TOXe Bpems mpu crnenuagibHOM
oOydyeHuH o0Oydyaroluecs MOTYT BBIIOJHATh 3aJaHus 1o aiaroputMmy. OHH
BOCIIPUMMYMBBEI K TOMOIIM, MOTYT BBIOJIHHUTH MEPEHOC HA aHAJOTUYHOE 3aJlaHue
YCBOGHHOI'O crocoba pemieHus. CHI)KEHHE PAa3BUTUSL MBICIUTENBHBIX ONEpALN U
3aMEJIEHHOE CTAHOBJIEHUE JIOTMYECKUX JCUCTBUM NPUBOAAT K HEJOCTATOYHOMU
OCMBICJIEHHOCTH COBEpIIAEMBIX y4E€OHBIX NEUCTBHM. Y 00Yy4arolUXCsl 3aTpyJAHEHbI
CUYCTHBIC BBIUMCIICHHS, TMPOU3BOAUMBIE B yMe. B MHCHhMEHHBIX BBIYUCICHUSX OHU
MOTYT MPOMYyCKaTh OJMH U3 MPOMEXKYTOUHbIX mIaroB. [Ipum pabore ¢ yMCIOBBIMU
BBIPDOKCHUSIMH, BBIUYMCICHHEM WX 3HAYEHUS MOTYT HE YIEpKUBATh IMPaBUIbHBIN
nopsaok aeicteuit. [Ipu ynpouienuu, npeodpazoBanuu BelpakeHuid ydaiuecs ¢ 3[1P
HE MOTYT CaMOCTOATENbHO MPUHSITH PEIICHUE O MOCIEI0BATEIIbHOCTH BBIMOJIHEHUS
neictBuil. KOHKPETHOCTh MBIIUICHUS OCJIOKHSIET YCBOCHHUS HAaBbIKA pPEIICHUS
YpaBHEHHI, HEPaBEHCTB, CHUCTEMbl ypaBHeHHH. MM ManogocTynmHo coOBepllIeHHE
00paTUMBIX OTEepaLUid.

Husknii  ypoBeHb  pa3BUTHS  JIOTUUECKUX  ONEpaluil, HEJOCTaTOYHas
00O0OIIIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT H3ydeHue Tembl «DyHKIUW»: 1pu
onpeneneHnuy  (QYHKIIMOHAIbHOM 3aBUCHUMOCTH, TIpM OINHUCAaHUU TpaduyuecKon
CUTYallUH, UCIIOJIb3Ysl T€OMETPUUECKH, anredpandeckuid, QyHKIIMOHATBHBIA SA3BIKH.
Hepenko yuamuecsi He BUAST pa3HUIBI MKy O0JIACTHIO OmpeaesieHus GyHKIUU U
00J1aCThIO 3HAYCHUH.

Pemenue 3amau compsskeHO € TPYAHOCTAMH O(OPMIICHHMSI KpaTKOM 3aIucH,
NIPOBEJICHUS aHAJIM3a yCIIOBUA 3aJ]a4H, BhIIETIECHUS CyliecTBeHHOro. O0yuatomuecs ¢
3[IP 3aTpynHsitOTCs caenaTh YMO3AaKIIOYEHHE OT OOIIero K YacTHOMY, HEPEaKO
BBIOMPAIOT HEpaAIlMOHAIBbHBIC CIOCOOBI  PEIIEHUs, WHOTJAa OTPaHUYMBAIOTCS
MaHUOYJSLHUSIMU C YUCTaAMHU.

I[Ipy wu3yyeHun reoMmeTpuUecKoro Marepuana ooOyuawomuecs ¢ 3[IP
CTaJKHUBAIOTCS C  TPYAHOCTbIO  Je€jaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
[I0CJIEIOBATENbHBIE paccykeHus. HenpouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUN
OPUBOAUT K OIIMOKAaM B PEIICHWU reoMeTpuueckux 3amad. OOydarommecss MOryT
MOAMEHUTH (DOPMYITy, HETPABUIBHO MPUMEHUTH Teopemy. K cepbe3HbIM ommnoKaMm B
peuieHnd  3a7a4  OPUBOAST  HEJOCTATOYHO  Pa3BUTHIE  MPOCTPAHCTBEHHbIC
npeacTaBieHus. M clI05KHO BBIMOIHUTD YEPTEXK K YCIOBHUIO, B TUCBMEHHBIX paboTax
OHHU HE MOTYT IPUBECTU OOBSCHEHHUE K UEPTEKY.

To4HOCTb 3aIOMUHAHUS U BOCTIPOU3BEACHUSI yUeOHOr0 MaTepualia CHUKEHBI 110
NpUYMHE CcJa00CTH MHECTUYECKOW JEeATEIbHOCTH, CYXEHUS O0ObeMa IaMSTH.
O6yuarotumes ¢ 3IIP TpeOGyetcst Oosbllie BpEMEHHM Ha 3aKperieHue maTrepuana,
aKTyaJn3alus 3HaHUH 110 OIOpe MPU BOCIIPOU3BECHUU.

Jl71s1 mpeooieHus TPYAHOCTEN B U3y4eHUU yueOHOoro npeamera «MaTeMmaTuka
HeoOXoauMa ajanTanus o0beMa U XapakTepa ydeOHOro marepuaia K
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MO3HABATEIbHBIM BO3MOXHOCTAM yyammxca ¢ 3IIP. Caexyer yueOHBI Marepuan
MPENOJHOCUTh HEOOJBIIUMHU MOPLMIMH, YCIOXHSS €ro IMOCTENEHHO, M3bICKUBAThH
cnocoObl  ajanTallMi  TPYOHBIX 3aJaHUN, HEKOTOpblE TEMbl JaBaTh Kak
O3HAKOMMTEJIBbHBIE; UCKIIF0YaTh OTAEIbHbBIE TPYAHBIC 10KA3aTEIbCTBA; TEOPETUUECKUN
Marepuanl PEeKOMEHAYETCS H3ydaTb B IPOLECCE IMPAKTUYECKOU IEATEIBHOCTHU IO
pemieHnto  3amad.  OpraHM4yeckoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOU
NESATENbHOCTH YYallUXCAd Ha YpPOKaXx MaTeMaTHKU CIOCOOCTBYIOT NPOYHOMY H
CO3HATEJIbHOMY YCBOEHHUIO 0A3MCHBIX MaTEMAaTUUECKUX 3HAHUN U YMEHUH.

Hesn 1 3a1a4m u3ydeHust yaeOHoro npeamera «MareMaTuka

[TpuopureTHbIMU yensimu 0OyISHHUS MaTEMATHKE B 5—9 Kiaccax siBISIOTCS:

* (GopMHpPOBAHUE MECHTPATHHBIX MATEMATHYCCKUX MOHATHN (YHUCII0, BEIIMYWHA,
reoMeTpuiecKas ¢urypa, nepeMeHHas, BEPOSITHOCTS, byHKLINA),
00eCITeunBaOIIUX MPEEMCTBEHHOCTh M TIEPCICKTUBHOCTH MaTeMaTHYECKOTO
obpazoBanus oOy4varoruxcs ¢ 3I1P;

* moxaBeaeHue oOyuatonuxcs ¢ 3[1P Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI31 MaTEMAaTHUKH M OKPYIKAIOIIEro MUpPa, TOHMMAaHNE MaTEMAaTUKH KakK
4acTH 00IIeH KyJbTyphl 4YeTOBEYECTRA;

" pa3BUTHE HHTEUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN 00ydYarommxcs c
311P, mo3HaBaTeNbHON aKTUBHOCTHU, UCCIIEIOBATEIBCKUX YMEHHUM, KPUTUYHOCTH
MBIIIJICHUS, UHTEpeca K U3yYCHUIO MaTeMaTHKU;

* ¢opmupoBaHue (YHKIMOHATHLHON MaTeMaTHYECKOW TpaMOTHOCTU: YMEHUs
pacmo3HaBaTh  TMPOSIBICHUS  MaTEeMaTHYECKUX  TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX JKU3HEHHBIX CUTYAIUSIX U TIPU U3YUCHUU IPYTUX
y4eOHBIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh HUX Ha S3bIKE MATEMaTUKU M CO3/1aBaTh MaTEeMaTHYECKUE
MOJIENI, TPUMEHATh OCBOCHHBIA MAaTEMAaTHYECKUU amnmapar g peIIeHUs
NIPAKTUKO-OPUEHTUPOBAHHBIX ~ 3aJlay, HWHTEPIPETUPOBATH M  OILICHUBATH
MOJTy9YE€HHBIE PE3yJIbTATHI.

JlocTikeHune 3THX TeNIe 00ecTieunBaeTCsl peIICHUEM CIEYIONUX 3a0ay.

» ¢opmupoBaTh y oOydaromuxcsi ¢ 3[IP HaBblkM ydueOHO-TIO3HABATEIHLHOMN
JESTENBHOCTU: IJIAHUPOBAHHE palOThl, MOWCK pAIMOHANBHBIX IyTEH ee
BBITIOJTHEHUSI, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh WHTEIUICKTYaJbHOMY pa3BUTHIO, (OpMUPOBATH KadecTBa,
HEO0OXOIUMBIE YEJIOBEKY JUIsI TTOJIHOIIEHHOH JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMATUUYECKON NEATETbHOCTH: SICHOCTH W TOYHOCTH MBICIH,
WHTYUIINH, TIPOCTPAHCTBEHHBIX MPEACTABICHHMN, CHOCOOHOCTH K MPEOIOICHHIO
TPYAHOCTEN;

* GopMHpPOBATH KIFOUEBBIC KOMIETCHIIMU YyYalIUXCS B paMKaxX MPEIMETHOM
obnactu «MaremaTuka u HHGOpPMATUKAY,

" pa3BHUBATh NOHSATUWHOE MbIIIUIEHUST 0Oyuatomuxcs ¢ 3I1P;



" OCYHLIECTBIIATh KOPPEKIHUIO MO3HABATENBHBIX MpolieccoB oOyyatromuxcs ¢ 3I1P,
HEOOXOJMMBIX JJIi OCBOEHMSI MPOTPAaMMHOIO MaTrepuajla Mo Yy4yeOHOMY
MpeIMETY;

" [peaycMaTpUBaTh BOZMOXHOCTh KOMIIEHCALIMM 00pa30BaTebHbIX 1e(DUIIMTOB B
OCBOCHHUH MPEIIIECTBYIONIEr0 MPOrpaMMHOr0 Marepualia y o0ydaroluxcs ¢
3I1P 1 HEnOCTAaTKOB B NX MATEMAaTUYECKOM Pa3BUTHH;

" chopMHUpPOBATh YCTONUMBBIA HHTEPEC YUALTUXCS K IPEAMETY;

" BBISIBJISITH U Pa3BUBATh MATEMATHUYECKHE U TBOPUECKHE CIIOCOOHOCTH.
OcHOBHBIE JIMHUM COAEpKaHUsl Kypca MaTeMaTuku B 5-9 kiaccax: «YHucma u

BBIUMCIICHUS», «Anredpa» («Anredpandeckue BBIpAXKEHUS», «YpaBHEHUA W
HepaBeHCTBa»), «Dynkuum», «['eomerpusi» («I'eomerpuueckue GuUrypsl U ux
cBoiicTBay, «3MepeHre reoMeTpuuecKiuX BEIHUNHY), « BeposSsTHOCTh U CTaTUCTHKAY.
JlaHHbIe TUHUU Pa3BUBAIOTCS MapajuieNIbHO, KaXKJask B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JPYroil, a B TECHOM KOHTAaKTe U
B3aumojieiicTBud. Kpome »53Toro, ux oObeIUHSET JOrMYecKass COCTaBIIAIONIAs,
TPaJULIMOHHO IPUCYIIas MaTeMaTHKE U MTPOHU3BIBAIOIIAS BCE MATEMATUYECKHUE KYPChI
u conepxartenbubie JuHUA. ChopmynupoBaHHoe B dDenepaibHOM rocy1apCTBEHHOM
o0pa3oBaTeIbHOM CTaHJApPTe OCHOBHOT'O OOIIEro 0O0pa3oBaHUs TPEOOBaHUE «yMETh
ONEPHUPOBATH MOHIATUSMHU: OINPEEIIEHNE, aKCUOMA, TEOPEMA, 10Ka3aTebCTBO; YMEHHUE
pacrio3HaBaTh HUCTHHHBIE U JIOKHBIE BBICKA3bIBaHUSA, IPUBOAUTH NPUMEPH U
KOHTPIIPUMEPBI, CTPOUTDH BBICKA3bIBAaHUS U OTPULIAHHS BBICKA3bIBAHUID OTHOCUTCS KO
BCEM KypcaM, a (popMUpPOBaHKE JIOTUUECKIX YMEHUI pacIipeiesiieTcs Mo BCEM Trojam
oOy4eHHsI Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE IMPEAMETHBIM pe3yibTaTam
ocBoeHus [IpumepHol pabodeil mporpaMMBbl, paclpeIeICHHBIM 10 ToJIaM O0ydYeHHS,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIIMITHAIBHBIM
BOIIpocaM  o0ydaromuecss  oOpallaiich  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MAaT€MATUYECKUMH TMOHATHSAMU W HABBIKAMHU OCYILIECTBIISUIOCH MOCJEA0BATENIBHO H
MOCTYNaTeNbHO, C COOJIOACHUEM MPUHLUIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUSA
BKJIIOYAJIUCh B OOIIYI0 CUCTEMY MaT€MaTHYECKUX NPEICTaBICHUN OOydarouuxcs c
3I1IP, pacmmpsis u yriyounsst €€, o0pa3ysi MpoYHbIE MHOKECTBEHHBIE CBA3U. OOmne
Lenu u3ydeHus yueOHoro npenmera «Martematnka» mnpenacraBieHbl B [IpumepHoit
paboueii mporpaMMe OCHOBHOTO 0011Iero oOpa3oBaHusI.

Oco0enHOCTH 0TOOpPA M alaNITALMM Y4eOHOr0 MaTepuaJia o MaTeMaTUKe

OOyuenue ydeOHOMY mpenMery «MaTemaTHKa» CTPOUTCS Ha CO3JIaHHUU
ONTUMAJIbHBIX YCIOBUU I YCBOCHHSI IPOTPAMMHOI0 MaTepuaia 00ydaroluuMuUCs C
311P. Bosnbiiioe BHUMaHHE yAENSIETCS 0TOOPY yueOHOro MaTepuaia B COOTBETCTBUH C
MPUHIUIIOM JOCTYHHOCTH MPHU COXPAaHEHUU OOIIero 0a30BOro ypOBHS, KOTOPBIN
JIOJKEH 110 COAEPKAHUIO0 U 00BeMY ObITh aJallTUPOBAHHBIM JjIs1 0Oyuaromuxcs ¢ 311P
B COOTBETCTBUM C HX OCOOBIMH 0Opa3oBaTelbHbIMU MNOTpeOHOCTAMH. Cremyer
o0JierynTh OBNaJieHHe MatepuasioM oOyuaromumucs ¢ 3IIP mocpeacTtBoM ero
JETATbHOTO OOBSICHEHUS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHOU TPEHUPOBKU
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B MPUMEHEHUU 3HAHUM, HMCIOJIB3YS MPUEMBl aKTyalau3alnuu (BU3yallbHasi OMopa,
MaMsTKa).

[IpumepHas nmporpamMma NpeayCMaTPUBAECT BHECEHUE HEKOTOPBIX U3MEHECHUM:
YMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEJCHUMN, BBHIHECEHHE OTIENbHBIX TEM WU
LETBIX Pa3/iesIOB B MaTepUabl I 0030pHOT0, 03HAKOMUTEIBHOT'O U3yUYCHUSI.

N3menenus nporpammsbl B 5-9 ki1accax

Mamemamuxa ¢ 5 u 6 knaccax

B o03HakOMUTEIRHOM IUIAaHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIME TEMBI:
«Pumckass nymeparus», «PaBubie Qurype», «lumunap, konyc, mapy», «Kyo»,
«lIpsmMoyronsHbIN napaienenuien», «llepememnienue 1o KOOpAMHATHON MPSIMON»,
«Monynb umciay, «YucioBble TPOMEXKYTKH»; «Macmrtab» (M3ydaeTcss B Kypce
«T"eorpadusn»); «M300paxkeHne reomeTpuueckux (GpuUryp Ha HeJTMHOBAHHOW Oymare c
UCIOJb30BAHUEM  IUPKYJIS, JIMHEWKH, YrOJbHUKA, TpaHCcHopTupay», «JllnumHa
okpyxHOCTW», «Ilmomane kpyra», «llapannensueie npsimbie», «llepneHauKyIsIpHbIC
npsMbiey», «OceBas W IEHTpAJIbHAS CUMMETPHUN» (U3ydaeTcss B Kypce T'€OMETPHH);
«beckoHeUHBIC TMEpUOIUUYECKHE AeCATUYHBIE ApoOu. JlecarnuHoe mpuOIMKEHUE
OOBIKHOBEHHOU ApoOm» (M3ydaercst B Kypce anreopsl).

Crnenyer yMEHBIIWTH KOJMYECTBO YacOB Ha cleayronme Tembl: «Pemenue
JOTMYeCcKu 3anauy», «JnuHa otpeska», «lllkanb», «PacnpenenuTenbHblii 3aKOH
YMHOKEHU», «3aluch MPOU3BEICHUS C OYKBEHHBIMU MHOXHUTEIAMI», «[locTpoeHue
KoH(Urypanui u3 yacteid NpsMOM, OKPY>KHOCTH Ha HEIMHOBAHHOW M KJIETYATOM
oymare», «lemutenn u kpatuble. [lpusHaku nenmumoctuy», «HanbGombmmii oOmimii
JeNUTeNh U HauMeHbIIee odiiee KpaTHoe. [[edMMocTh CyMMBbI M TPOU3BEACHUS.
«IIpuBenenue npodu K HOBOMY 3HAMEHaTeN0y, «Haxoxk1eHrne 4acTu 1eoro v 1ejaoro
no ero 4actu». «OKpyIrieHHe ACCATHYHBIX Apobeit». «Pemenue 3amauy nepedopom
BCEX BO3MOXKHBIX BapuaHTOBY». «CocTaBieHne OYKBEHHBIX BBIPAKEHUU IO YCIOBHIO
3aauny. BeicBOOOAMBIIIMECS Yachl MOKHO UCIOJIb30BaTh Ha MOBTOPEHUE (B HAYaJIe U
KOHIIE y4eOHOT0 rojia), Ha u3y4eHue HanboJiee TPYIHBIX U 3HAYUMBIX TeM: B V Ki1acce
— Ha pelIeHre YpaBHEHUH, MPUBEICHNE APOOU K HOBOMY 3HAMEHATENI0, YMHOXKEHUE U
JICNICHHE JECATUYHBIX NpoOel, m3MepeHue yrioB; B VI kimacce — mecTBus c
MOJIOKUTEIbHBIMU U OTPULIATEIIBHBIMU YUCJIAMH, PELICHUE YPABHEHUH, CIIOKEHHUE U
BBIYMTAHUE YKCEII, COJEPKAIIUX LIETYI0 U APOOHYIO YaCTh, HA YMHOKEHHE U JCICHUE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B 03HaKkOMUTENBPHOM IUIAaHE PEKOMEHIYETCS H3y4aThb CIEAYIOUIME TEMBI:
«ppaunonanbuble uyncina. JeiicTBuTenbHble ynciay, «CpaBHEHHE AEHCTBUTEIbHBIX
yuces, apudMeTHYecKue JCHCTBUSA C JICMCTBUTEIbHBIMU 4duciIamMny», «Haxoxnenue
MpUOTMKEHHBIX 3HAYEHUW KBajapaTHOro KopHs», «Teopema Bmera», «Pemenus
YpaBHEHUI TPEThEH 1 YETBEPTOM CTENEHEH pa3ioKeHUEM Ha MHOKUTENN, « DYHKIUS Y
=vx u ee rpadux», «llorpemHOCTh M TOYHOCTh NPUOMMKEHUS», «UeTHble H
HeueTHble QYyHKIUMY», «DyHKIMA y=x"», «DyHKIMs y= ax’, ee rpaduK U CBONCTBA.
I'paduxu pyHKuMii y= ax? + N 1 y=a(x-Mm)?, «YpaBHEeHHUE ¢ ABYMs IEPEMEHHBIMH 1 €0
rpaduk», «['paduyecknii cnocod pelieHus cCUCTeMbl ypaBHEeHUI», «300pakeHue



YJICHOB apU(PMETUYECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu Ha KOOPAMHATHOU
IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMANBHBIN POCT. CII0KHBIE TPOLIEHTHD».

Crenyer yMEHBIIMTh KOJMYECTBO YacOB Ha u3ydeHue TeM: «Dopmyisy,
«Jloka3aTenbCTBO TOXKAECTB», «JIMHEMHOE ypaBHEHUE C ABYMS HEHU3BECTHBIMUY,
«I"paduk nMUHENHHOTO ypaBHEHHs C ABYMs NEepeMeHHbIMWY», «I'paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUI», « CBOMCTBA KBAJAPATUYHOU
GyHKIUN.

BricBoOOoMBIIMECS Yachl PEKOMEHAYETCS HCIONb30BaTh: JJs  JIydluel
npopaboTKK HamboJiee BaXKHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemienue
cuUcTeM ypaBHeHU», «CoBMeCTHbIE NEHUCTBUA C Opo0sMu», «[IprumMeHeHue CBOWCTB
apu(pMETUYECKOro KBaJpaTHOTO KOPHA»; Ha TMOBTOPEHHUE, peUIeHUuEe 3ajady,
npeoOpa3oBaHUE BhIPAXKEHUH, a TAK)KE Ha 3aKpeIIeHne U3YYeHHOr0 MaTepuara.

I'eomempusn

CrnenyeT OCHOBHOE BHUMAHHE YJIEJIUTh MPAKTUUECKON HAINpaBIIEHHOCTH Kypca,
UCKJIIIOYMB W YNPOCTUB HamOosiee CJIOXKHBIM [Jii BOCHPHUSATHS TEOPETUUECKUU
matepuas. Ha ypokax reomeTpud HEOOXOJUMO MAKCHUMAJIBHO HCIIOJIb30BATh
HarJIsIHble cpeacTBa OOydYeHHs, OOoJbllieé MPOBOJUTH MNPAKTHYECKUX pPabOT ¢
y4daluMucs, pemats 3agaud. CTpouTh penieHue 3aja4 Ipyu MOCTOSHHOM 00pallieHun
K HarJSIAHOCTU — PUCYHKAaM U YepTEekKaM.

O3HakOMHUTENBHO JaTh TeMbl: «T€OpeMbl M [10Ka3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyliecTBOBaHME M E€IMHCTBEHHOCTH
NEPICHAUKYJISIpa K OpsAMO», «Merog reomerpudeckux mecr», «Meroa yaBOeHHUs
Menuanb, «Teopema daneca u TeopeMa 0 IPONOPLMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroibHuKa», « I3MeHeHne TPUrOHOMETPUIECKUX (PYHKITUN TIPU BO3pACTAHUU
yriay, «®opMyibl UL paJAUuyCOB BIMCAaHHBIX M OIMCAHHBIX OKPYXHOCTEU
NPaBUJIbHBIX MHOTOYTOJBHUKOBY», «YpaBHEHUE NMpsAMoi», «/[Bmxenue», «CBoilcTBa
INBHXKEHUA», «TeopeMa 0 IMPOU3BEICHUN OTPE3KOB XOPJA, TEOPEMBI O IIPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHON.

Crnenyer yMEHBIINTh KOJIMYECTBO YAacOB Ha M3ydeHHE TeM: «CHMMETpHYHBIE
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpPUN», «LIeHTpanbHass CUMMETPHS,
«ITapannensubiit mepenocy, «lloBopot», «lIpeoOpa3zoBanue mnomobus. I[lomoOue
COOTBETCTBEHHBIX 3JEMEHTOB», «OCHOBHBIE 3aJa4l HA IMOCTPOCHHE C I[OMOIIBIO
UAPKYJISI W JIMHEWKW», «JleKapTOBBI KOOpPAMHATBHL Ha IUIOCKOCTW», «Pemenune
TPEYronbHUKOBY, «[logobue Gpuryp.

BricBoOoaMBIIIECS Yachl HCIIOIB30BATh HAa PELIEHUE 33/1a4 U MOBTOPEHHUE.

Bepoamnocmb u cmamucmuxa

B cBs3u ¢ TeM, 4TO NaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuatoutuxcsa ¢ 3IIP, cBsi3aHHBIE CO CHIKEHHBIM YPOBHEM pAa3BUTHSI CIOBECHO-
JIOTUYECKOTO MBIILJIEHUS, €r0 U3yYeHUE JOJHKHO CTPOUTHCS Ha 0a30BOM YPOBHE M
NOCTYITHOM JUI1 YYEHHKOB Matepuase. OCHOBHOE BHUMAHHE CIENYET YIECIUTH
paszznenaM, CBS3aHHBIMM C IIOBTOPEHHMEM NPOWJIECHHOIO MaTepuasa, YBEJINYUTh
KOJINYECTBO YNPAKHEHUM W 3aJlaHUM, CBSA3AHHBIX C IMPAKTUYECKOU JEATEIBbHOCTHIO
00yYaroIIUXCS.



Heobxoaumo mepecMOTpeTh colepKaHUE TEOPETHYECKOro martepuaina |
XapakTep €ro M3JIOKEHUsA: TEOPETHUYECKUH Marepual NPENOJHOCHTh B IHpOLEcce
pelmeHns 3a7a4 M BBIIOJHEHUS 3aJaHUM HArJIsSJHO-NIPAKTUYECKOTO XapaKTepa; HE
TpeOOBaTh BHIBOJA W 3alIOMUHAHUS CIIOXKHBIX (DOPMYJI, pelIeHUsT HECTaHAAPTHBIX,
TPYZOEMKHUX 3aJJaHuil. P TeM crneqyeT u3ydarb B O3HAKOMUTEIBHOM IUIaHE.

[TpumepHas mporpaMMa MpeaoCTaBIseT aBTOPY padoueli mporpaMMbl CBOOOTY
B paclpe/icICHHH MaTepralia 1o 4eTBepTsAM (TpumecTpam). Pacmipenenenrne BpeMeHH
HA M3y4YeHHE TEM B TEYCHHE YYEOHOTO TOAa CaMOCTOSITENIbHO OMpEeeNsIeTCs
o0pa3oBaTeIbHON OpraHU3aIMeil U 3aBUCUT OT OCOOEHHOCTEH TPYMITBI 00yYarOIUXCSI
¢ 3I1P u ux 0coObIx 00pa3oBaTEIbHBIX TOTPEOHOCTEM.

IIpumepHbIe BUABI AeATeIbHOCTH o0yuaromuxcs ¢ 3I1P, o0ycioBieHHbIE
0CcO0BIMH 00pa30BaTeJILHBIMHM NOTPEOHOCTAMU U 00ecTieduBaIOIINE
OCMBICJIEHHOE OCBOEHHE COePKAHNU 00pa30BaHMs MO MPeAMeTYy
«MaremaTuka»

Conepxanue BUAOB jAesiTeabHOCTH oOyuaronuxcsi ¢ 3IIP ompenensercs ux
0COOBIMU 00pa30BaTeIbHBIMU TOTPEOHOCTAMHU. [IOMUMO HIMPOKO HUCIOIB3YEMBIX B
OOII OOO o6uuMx I BceX 00yYaroluxcsi BUAOB ACATEILHOCTH CIEAYET YCUIUTh
BUJIbI IEATEIILHOCTU CrielU(PUYIHBIC ISl TAaHHOW KaTeropuu JeTel, o0ecreurnBaronme
OCMBICIICHHOE€ OCBOCHHE COJIepkKaHUsg 0Opa3oBaHUA IO TIpEAMETY: YCUJICHUE
NPEAMETHO-MIPAKTUYECKON JIESITETLHOCTH C AaKTUBHU3AIMEW CEHCOPHBIX CHUCTEM;
YepeOBaHUE BHUJIOB JICSITEIBHOCTH, 3aJICUCTBYIOIIMX PpPa3JWYHbIE CEHCOPHBIC
CHUCTEMBbI; OCBOCHHUE MaTepHuaja C OMOpPON Ha aIrOPUTM; IIOIIArOBOCTh» B U3YYEHUH
Marepuaja; UCIoIb30BaHUE JOTIOJHUTEIBHON BU3YabHON OMOPHI (CXEMBI, IIIa0JIOHBI,
OTIOpHBIE TAOJMIIBI); PEYEBOM OTYET O TMPOIECCe U pe3yibTaTe IeATEeIbHOCTH,
BBHITIOJIHCHUE CIICIIHATBHBIX 3aJlaHii, O00ECTICYMBAIOINX KOPPEKIIUIO PETYJIISIHH
y4eOHO-IT03HABATEIIBHON JICITEIIBHOCTH M KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

[IpumepHas TemaThueckass M TEPMUHOJIOTHYECKAs JIEKCMKAa COOTBETCTBYET
OOII O0O0.

Jlns oOyuaromuxcst ¢ 3[IP cymiecTBEeHHBIM SBISIIOTCS TPHEMBI pabOThI C
JIGKCUYECKMM MaTepuaioM 1o mnpeamety. IIpoBoauTcs crenuanbHas padoTa IO
BBCJICHUIO B aKTHUBHBIA CIIOBaph OOYYArONIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yvaeMpble TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTe/ibHA BU3yabHAS
MO/ICPIKKA, aJITOPUTMBI paOOTHI C OMPEISICHUEM, OIIOPHBIC CXEMBI JIJIS aKTyalIn3aIlun
TEPMHHOJIOTHH.

MecTo yqeﬁﬂoro npeamMerTa «MarTemMaTuKa» B y‘l€6HOM IVIaAHE

B cootBercTtBUM ¢ DenepalibHbIM TOCYJAPCTBEHHBIM O0pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOIO 001Iero oOpa3oBaHus y4eOHBIM mpeameT «MaTeMaTuka
BXOAUT B IMpeaMeTHyl0 oOmnacth «Marematuka u uHGOpPMATUKa» U SIBISETCS
o0s13aTebHBIM JUTsl M3ydeHus. B 5-9 kimaccax yueOHbIil npeamet «MareMmaTukay
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TPaJAMLIMOHHO HM3Y4YaeTcs B paMKaxX CIEIYIOIUX y4eOHBIX KypcoB: B 5-6 kjaccax —
Kypca «Marematuka», B /-9 kiaccax — KypcoB «Auredpa» (BKIIOYas 3JIEMEHTHI
CTaTHUCTHUKM M Teopuu BeposTHOcTel) u «l'eomerpusi». Hactosmeld mporpammoit
BBOJIUTCSI CAMOCTOATEbHBIN YUeOHbIN Kypc «BeposSTHOCTh U CTATUCTHKAY.

Hacrosmieit mporpaMmmMoit mperycMaTpuBaeTCs BblieJIeHUE B y4UeOHOM IUIaHE Ha
M3y4YeHHE MaTeMaTHKU B 5—6 Kjaccax 5 y4yeOHBIX 4acOB B HEACIIO B TEUEHUE KaXKIOTO
roja o0yuenus, B 7-9 kiaccax 6 yueOHbBIX 4acOB B HEJENIO B TEUEHHE KaXKOro roja
oOyuenus, Bcero 952 y4eOHBIX yaca.

Copnepxxanue ydeOHOro mnpenmera «MaTemaTuka», MNpPEICTaBICHHOE B
[Ipumepnoii paboueit nporpamme, cootBercTByeT DPI'OC OOO, IlpumepHoii
OCHOBHOM  00Opa3oBaTeibHONl MporpaMMe OCHOBHOro oOuiero oOpa3oBaHuf,
[IpumepHOl amanTUPOBAaHHONM OCHOBHOM 00Opa3oBaTEIbHOW MporpaMme OCHOBHOT'O
oO1rero o0pazoBaHus 00y4aIOUIUXCS C 3aJEPKKON TICUXHUUECKOr0 pa3BUTHSL.

TemaTnueckoe IJIaHUPOBAHME  y4E€OHBIX KYpCOB W PEKOMEHIyeMOe
pacnpeeneHue yueOHOTO BpeMEHHU JJIsl U3yUYEHUS OTJEIbHBIX TEM, MPEJIOKEHHBIC B
HACTOSIIEN MporpaMmMme, HaJl0 pacCMaTpUBaTh KaK MPUMEPHBbIE OPUEHTUPBI B TOMOIIb
COCTaBHUTEIII0 aBTOPCKOW pabodeil mporpaMMmbl U TPEXKIE BCEro yUHUTET0. ABTOp
paboueil mporpaMMbl BIIpaBe YBEJIMUYUTH MPEAJIOKEHHOE YHUCIO Y4EeOHBIX YacOB Ha
TeMbl, TpeOyromue Oosee IMTEeNbHOro u3yudeHus oOyuaromumucs c 3P, wm
YMEHBIINTH KOJIMYECTBO YaCOB Ha TEMBI, U3y4aeMble HA 03HAKOMHUTEIBHOM YpPOBHE.
JIOIyCTUMO TakXe JIOKaJIbHOE IIepepaACHpEee]ICHUE U IEPECTaHOBKA DIIEMEHTOB
COJep)KaHusl BHYTpM JaHHOrO Kjacca. KoindyecTBO NIpPOBEPOYHBIX  paboOT
(TeMaTU4eCKHl ¥ UTOTOBBIM KOHTPOJIb KaueCTBA YCBOCHUS Y4eOHOr0 MaTepuana) U ux
TUN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pPaOOThI, TECThI) OCTAIOTCA Ha YCMOTPEHHUE
yuutens. Takke yuuTenb BIPaBe YBEIMUNUTh WIM YMEHBUIUTh YHUCIO Y4€OHBIX 4acoB,
oTBeACHHBIX B [IpumepHoii pabodeit mporpamme Ha 0000IIeHHE, ITOBTOPECHUE,
CHUCTEMAaTH3allMi0 3HaHUM oOyuatomuxcs. EAMHCTBEHHBIM, HO NPUHLUIHUAIBHO
BaXHBIM KPUTEPUEM, SBIISETCS JOCTUKEHHE PE3ylbTaTOB OOYyUEHHs, YKa3aHHBIX B
HACTOSIIEH MporpaMmme.



[MTPUMEPHA S PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCHI

esin u3yvyeHusi yueOHOIo Kypca

[TpuopuTeTHRIMU LIEIIMU 00YUYECHHS MaTeMaTUKE B 5—6 Kitaccax sIBISIOTCS:

" IpoJoKeHUE (POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKUX MOHSATHUM (YUCIIO,
BEJIMYMHA, reoMeTpudeckas urypa), o0ecrneunBarommux MpeeMCTBEHHOCTh U
NEePCIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHus 00y4aroIUXCs;

" pa3BUTHE WUHTEJJICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM OOyYaroIIuxcs ¢
3I1P, no3HaBaTeNbHOW AKTUBHOCTH, MCCIIEIOBATEILCKUX YMEHUW, UHTEpECa K
U3YUYCHUIO MAaTEMAaTUKH;

» moxaBeaeHue ooyuaromuxcs ¢ 3[1P Ha 1oCTymHOM Jj1s1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSA3M MAaTEMATUKHU U OKPYKAIOIIEr0 MUPA;

* ¢opmupoBaHue (PYHKIIMOHAIBHOM MaTEMAaTHYECKONW TPAMOTHOCTH: yMEHUS
pacrio3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PEabHbIX KU3HEHHBIX CUTYAIHX,
NPUMEHSTh OCBOCHHBIE YMEHHUS JJIsl PEIICHUS MPAKTUKO-OPUEHTHUPOBAHHBIX
3a7a4, WHTEPNPETUPOBATH IIOJYUYECHHBIE pe3yJbTaThl W OILICHUBaTh HMX Ha
COOTBETCTBHE NMPAKTUYECKON CUTYALIHH.

OcHOBHBIE JIMHUU COJEpKaHMs Kypca MareMaTuku B 5-6 kimaccax -—
apumeTHIecKass 1 TeOMETpUYEcKasi, KOTOPhIE Pa3BUBAIOTCS MapasuIeNbHO, KaXKIas B
COOTBETCTBHH C COOCTBEHHOM JIOTHMKOM, OJTHAKO, HE HE3aBHUCHUMO OJIHA OT JAPYIoii, a B
TECHOM KOHTaKT€ U B3aUMOAECHCTBUHM. Takke B Kypce HNPOUCXOAUT 3HAKOMCTBO C
AIIEMEHTaMH aJIreOpbl ¥ ONUCATEIbHOM CTATUCTUKH.

Nzyuenue apudmerndeckoro marepuaia HAYMHACTCS CO CHUCTEMATH3AIMHU U
pPa3BUTHUA 3HAHUW O HATypaJIbHBIX YMCIIAX, MOJYYEHHBIX B HadaibHOW mikosie. [Ipum
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH M (DOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C PAa3BUTHEM BBIYUCIUTEIBHON KYyJIbTYpbI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEUIIUM MpUEeMaM MPUKHUIKUA U OLEHKH pe3yJbTaTOB
BbIUKCIIeHU. M3yueHne HaTypalbHBIX YHUCEI TPOOIIKAETCS B 6 Kilacce 3HAKOMCTBOM
C HaYaJIbHBIMU MOHSATUAMH TEOPUH JEITUMOCTH.

Jpyroii KpynHbIi OJIOK B colepXkaHUU apu(PMETUIECKON JIMHUHA — 3TO JPOOH.
Hayano n3ydenns oOBIKHOBEHHBIX U JECSITHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTo
MEPBbIA 3Tall B OCBOCHHHU JAPOOEH, KOrJa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UIeAMH, MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpOOEH B
MOJTHOM 00BEME MPEIIECTBYET U3YUCHHUIO JECITHYHBIX APOOei, 9To 1menecoodpa3Ho
C TOYKH 3PEHHUS JIOTUKU W3JI0’KEHUS YHMCIOBOM JIMHUM, KOTJA NMpPaBWIA JEHUCTBUM C
JECATUYHBIMUA JPOOSMH MOXHO OOOCHOBAaTh YK€ W3BECTHBIMH aJITOPUTMAMHU
BBITIOJIHEHUS JIEUCTBUN C OOBIKHOBEHHBIMU JIPOOSIMU. 3HAKOMCTBO C JI€CSITUYHBIMU
IpOOSMHU PaCIIUPUT BO3MOXKHOCTHU JJI1 MOHUMAaHHS OOYYaIOIIMMUCS TMPHUKIIATHOTO
MIPUMEHEHHSI HOBOW 3aIlMCH MPU U3YYECHUHU APYTHUX MPEIMETOB U IIPU NPAKTUYECKOM
ucronb3oBanuu. K 6 kimaccy OTHECEH BTOpPOM dSTam B HW3YyYCHHH JpoOeH, rae
MIPOUCXOJUT COBEPUICHCTBOBAHWE HABBIKOB CPAaBHEHHUS M IpeoOpazoBaHusi Ipoleid,
OCBOCHHE HOBBIX BEIYMCIIUTEIBHBIX aJITOPUTMOB, OTTAUYMBAHUE TEXHUKHU BBIYUCIICHUM,
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B TOM YHCJI€ 3HAaUYCHUI BBIpaKEHUH, COACPKAIUX U OOBIKHOBEHHBIC, U JECATUYHbIC
JpoOU, YCTAHOBJICHUE CBSI3€H MEXIYy HUMHU, pACCMOTPEHHE MPUEMOB PEIICHUS 3a/1a4
Ha poo6u. B Hauane 6 knacca mpoOMCXOAUT 3HAKOMCTBO C IOHATHEM MPOLEHTA.

Oco0EHHOCTBIO M3YUEHHS TOJ0KUTEIBHBIX U OTPULIATEIIBHBIX YHUCEIT SIBJISICTCS
TO, YTO OHH TAK)KE€ MOTYT pacCMaTpPHUBAThLCS B HECKOJBKO ATanoB. B 6 kiacce B Havane
n3ydeHus: TeMbl «II0JI0KUTENBHBIE U OTPULIATENBHBIE YKCIIa» BBIACISAETCS MOJATEMA
«llenpie ymcna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIIbHBIMUA YHUCIAMU H
JNEUCTBUAMHU C TOJOXUTEIbHBIMU M OTPULATEIbHBIMUA YHMCIAMHU IPOUCXOAUT Ha
OCHOBE COJEPXKATEJIBHOIO IMOAXO0JAa. OJTO IIO3BOJIIET HA JOCTYIIHOM YpPOBHE
MO3HAKOMUTh YHYALIUXCS MPAKTUYECKH CO BCEMU OCHOBHBIMU MOHATUSIMU TEMBI, B TOM
yucjie W C TMpaBWIaMH 3HAKOB TPU BBHIMOJHEHUH apUPMETHUECKUX JICHUCTBUM.
N3yueHne painoHAIbHBIX YKCENl Ha 3TOM HE 3aKOHUUTCS, a OyJeT MpPOJ0JDKEHO B
Kypce anredpsl 7 Kjiacca, 4TO CTaHEeT CISAYIONUM MPOX0JI0M BCEX MPUHIMITHATBHBIX
BOMPOCOB, TEM CAMbIM pa3jielieHue TPYIHOCTEN 00JieryaeT BOCIpUATHE MaTepuana, a
pacripejiesieHne BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MTPUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHUU pelIeHHI0 TEKCTOBBIX 3ajad B 5—6 Kjaccax HCHOJb3YIOTCS
apudMeTHIEeCKHe MPUEMBbI pellieHus. TeKCTOBbIe 3a7a4M, peliaeMbie TP OTpabOTKe
BBIYMCIIUTENILHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTpUBAIOTCS 3aJadd CJIEAYHOLINX
BUJIOB: 3aJlayd Ha JIBIDKEHHWE, Ha 4YacTd, Ha TMOKYIKH, Ha paboTy W
IPOU3BOAUTEIBLHOCTh, Ha NPOLIEHTHI, Ha OTHOWIEHWA M mIponopuuu. Kpome Toro,
oOydarommuecs: 3HaKOMSTCS C MpHEMaMu pElIeHHs 3a1ad NepedopoM BO3MOKHBIX
BapHaHTOB, y4arcsi paboTaTh ¢ HHGOpMaIHMel, MpeCcTaBIeHHON B popMe TabJInIl UiTu
IarpamM.

B IlpumepHoit pabGoueii mporpamMme MpeaycCMOTPEeHO (GopMHpOBaHHUE
NPOIEEBTUYECKUX aNredpandeckux npeacTaBieHnil. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTeMaTHYECKOr0 KOHTEKCTa BBOJUTCS IIOCTEIEHHO.
bykBeHHasi CUMBOJIHMKA IIMPOKO HMCHOJIB3YETCS MPEXIe BCEro ISl 3almUCH OOIINX
YTBEPXKJIEHUH U TMpeIoKeHUuH, (GopMyl, B HYACTHOCTH Uil BBIYHMCICHUS
F€OMETPUUYECKUX BEJIMYUH, B KAUECTBE «3aMECTUTENISD) YUCIIA.

B kypce «Marematukn» 5—6 KiIaccoB NpeACTaBiI€HA HArisiAHAsh T€OMETpus,
HalpaBJICHHAas: HA  pa3BUTHE OOPa3HOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUsI, N300pa3UTENbHBIX YMEHHUA. DTO BAXKHBIHN TAIl B U3YYCHUU T€OMETPHH,
KOTOPBIA OCYULIECTBISIETCSI HA HArJISIHO-IIPAKTUYECKOM YPOBHE, OIMPAECTCS HA
HaTJIIHO-00pa3HoOe  MBIIUIeHHe oOywaromuxcs. bombimas poabs  OTBOAHTCS
MPAKTUYECKOM  JIESITEIBbHOCTH,  ONBITY,  DKCIHEPUMEHTY,  MOJCIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C TEOMETPUYECKMMH (UTypaMH Ha IIJIOCKOCTH W B
MPOCTPAHCTBE, C MX MPOCTEHIIMMH KOHPUTYpAIMsIMHU, ydaTcsi M300pakaTb WX Ha
HEJTMHOBAHHOW M KJIETYATOW Oymare, pacCMaTpHBAIOT WX MPOCTEHIIHe CBONCTBA. B
MPOIIECCe M3YUCHMs HATJISIAHOW T€OMETPHUU 3HAHUS, MOJYyUYEeHHbIE O0yYarolMMUCS B
Ha4aJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCA U PACIIUPSIOTCS.
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MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IJIaHy B 5—6 Kiaccax H3y4yaeTcsi MHTErpPUPOBAHHBIN
npeamer «MareMatuka», KOTOPbIM BKJIIOYAeT apu(PMETHUYECKUHd Marepual Hu
HaIJIAIHYI0 T€OMETPHIO0, a TAKXKE MPOIEIEBTUYECKIE CBEJICHUS U3 aJIre€Opbl, 3J1€MEHTHI
JIOTHKY ¥ Hayaja OMHUCATEIbHOW CTATHCTUKH.

VY4eOHbIN MIIaH HA U3yYEeHHE MAaTeMaTUKH B 5—6 Kjlaccax OTBOAUT HE MeHee S5
y4eOHBIX 4acoB B HEJEII0 B TEUEHUE KaXKJOro rojga oOydeHwus, Bcero He meHee 340
y4eOHBIX YacoB.

Conep:xxanune yueOHOro Kypca (mo rogam o0ydeHust)

5 KJIACC

Hamypanvnuie uucna u Hyno

Harypansnoe uwncno. Psg narypanbabix uymcen. Ywcno 0. M3o6paxkenue
HATypaJIbHBIX YUCEJT TOUKaMU Ha KOOPAWHATHOMN (YMCIIOBOM) MPSMO.

[To3unnonHas cuctemMa CcUuCIeHUs. Pumckas Hymepayusi Kax npumep
HeNoO3UYUOHHOU Cucmempl cuucienus’. JlecaTuaHas CUCTEMA CUMCIICHHUS.

CpaBHEeHUE HaTypaJIbHBIX YKCEJ, CPABHEHHE HATYpaJbHBIX YUCEN C HYJEM.
Crnioco0b1 cpaBHeHHs. OKPYTIIEHHE HATYypaJIbHBIX YHCEIL.

CnoxeHue HaTypaJIbHBIX YHUCEN; CBOMCTBO HYJISI MPU CI0KEHUU. BplunmTaHue
KaK JielicTBHE, OOpaTHOE CIIOKEHHIO. YMHOXEHHE HATypaJbHBIX YHCEJ; CBONCTBA
HyJISI U €IMHULIBI TP YMHOXKEHHUH. Jenenne Kak AeiicTBUe, 00paTHOE YMHOXKECHHIO.
KoMnoneHntsl  nmeWcTBUMA, CBs3b  MeExAy HuAMHU. [IpoBepka  pesyibrara
apudmMeTrdeckoro gaedctBus. IlepemecTwTeNbHOE H  coYeTaTEIbHOE CBOWCTBA
(3aKOHBI) CIIOKEHUS M YMHOXCHUS, pacnpeoeiumenvpHoe CE80UCMB0 (3aKOH)
VMHOMCEHUSL.

Hcnonb3oBanue OykB s 0003HAUYCHUS HEM3BECTHOTO KOMIIOHEHTA M 3aIliCU
CBOMCTB apu(PMETHIECCKUX JICHCTBHIM.

Henumenu u xpamuvle uucna, pas3noxeHwe Ha MHoxurtenu. lIpocteie u
cocTaBHbIe uucna. Ilpusnaxu deaumocmu na 2, 5, 10, 3, 9. Jlenenne ¢ ocTaTKoM.

Crenenb C HaTypaJibHbIM MOKa3aTeleM. 3aluch 4YHUCIa B BHIE CYMMBbI
Pa3psAIHBIX ClaraeMbiX.

UucnoBoe BbIpakeHUE. BpIUKCIIEHWE 3HAYEHUNA YHUCIOBBIX BBIPAXKECHUM;
MOPSAOK  BBINOJHEHHUS  ACUCTBUM.  Mcmonb3oBaHME  NPU BBIYHCICHUAX
MEPEMECTUTEIIBHOTO M COYETATEIBbHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOKEHHUS,
pacnpeoenumenbHo20 C80UCMBA YMHONCEHUSL.

Apodu

[IpencraBnenne o JOpoOu  Kak CIoco0e 3amucd  YacTH  BEJIMYHUHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBunbHbIe U HenpaBUibHbIE IpoOu. CMenianHas 1poOb;

! 3,[[601) " Jajiec KypCuBOM 0003HAYEHBI TCMBbI, U3YUCHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCIIbHOM ILJIaHE. He,uaror
CaMOCTOATCIILHO OIIPCACIIACT 00BeM U3y4acMoOro mMaTcpuaia.
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MpeICTaBIEHNE CMEIIAHHOM 1po0U B BUI€ HEMPABUIBHOM APOOU U BBIJIEICHUE LEION
YacTH YKClia U3 HenpaBUIbHOU ApoOu. M3o0paxeHue apodeil ToukaMu Ha YMCIOBOU
npsimoi. OcHOBHOe cBOMCTBO apodu. Coxpawenue Opobeti. Ilpusedenue opoou x
Hosomy 3namernamento. CpaBHEHUE APOOEH.

CrnoxxeHue W BblUMTaHUE ApoOeil. YMHOXKeHHe U AelieHue ApoOeil; B3auMHO-
oOpatHbie 1podu. Haxoowcoenue uacmu yeno2o u yeao2o no e2o 4acmu.

JHlecatuunast 3amuch apoOeit. [IpenacraBieHue AecATUYHOM IpoOU B BUIE
0ObIKHOBEHHOU. M300paxkeHne AecATUUHBIX Apo0ei TOuKaMu Ha YKUCIOBOU MPSMOM.
CpaBHeHUE JECATUYHBIX TPOOEi.

Apudmerndyeckue JIEUCTBUA €  JACCATUYHBIMU  ApoOsmu.  Oxpyerenue
oecssmuuHbvlx Opooell.

Pemienne TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3a/1a4 apupMETUYECKUM CIIOCOOOM. Peutenue nocuyeckux
3a0ay. Pewenue 3a0ay nepebopom 6cex 603MOHCHbIX 8apuarnmos. VIconab30BaHue Mpu
peleHny 3aa4 TabJIuIl U CXEM.

Pemiennie 3amad, comepkaliux 3aBUCUMOCTH, CBSI3BIBAIONINE BEITMYUHBI:
CKOPOCTh, BPEMSI, paCCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTh. EUHUIIBI U3MEPEHHUS:
Macchl, 00bEMa, IIEHBI, PACCTOSIHUS, BPpeMEHU, CKOpPOCcTU. CBSI3b MEXKIY €IWHUIIAMU
U3MEpEHUs KaKI0M BEJIMUMHBI.

Pemenne 0oCHOBHBIX 3a/1a4 Ha JIPOOU.

[IpencraBienne qaHHBIX B BUJE TaOIUII, CTOIOYATHIX AUATPAMM.

Harunsignas reomerpus

Harnsinaeie npencraBienus o Gurypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K,
Jy4, Yroji, JIoOMaHas, MHOTOYTI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. IIpsmMon, octpsii,
TYTION U pa3BEPHYTHIC YTJIbI.

JlniHa oTpe3ka, METPUUYECKHUE €IWHUIIBI JJIMHBL. [[JIMHA JIOMaHOW, NEPUMETP
MHOTOYTOJIbHHKA. VI3MepeHune u mocTpoeHre YIiioB ¢ TOMOIIBI0 TPAHCTIOPTHUDA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBAJPAT; TPEYTOIBHUK, O pageHcmeae uzyp.

N3o0paxenne duryp, B TOM YHClIe Ha KiaeTtdaTor Oymare. [locmpoenue
KOH@ueypayutli u3 yacmeil npsamotl, OKPYICHOCMU HA HEeIUHOBAHHOU U KIemuamotl
bymaee. Vlcrionb3oBaHUE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomans NOpAMOYroJIbHUKA HM  MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM Ywucie (GUryp, M300paXKCHHBIX HA KIeT4aTol Oymare.
Enaununel uamMepenus miomaiu.

Haznaonvie npeocmasnenuss o0 npocmpaHCcmeenHulX uaypax: npamoy20ibHbli
napannenenuneo, Kyo, MHO202paHHuKu. M3o0opascenue npocmeuuux MHO202PaAHHUKOS.
Pazeepmru xyba u napannenenuneoa. Cozoanue mooeneti MHO202PAHHUKOS (U3
bymaeu, nposoIoKU, NIACMUIUHA U OP.).

Ob6vem npamoy20vHo20 napaiieienuneda, Kyoa. Eounuyv uzsmepernus obvema.

6 KJIACC

HamypaJl bHble Hucia

13



Apudmerndyeckue AEUCTBHUSI C MHOTO3HAYHBIMU HATypaJbHBIMH YHCIIAMHU.
YucnoBble BbIpaKE€HUS, NOPSAIOK JEHCTBUM, HCIOIb30BaHUE CKOOOK. Mcnonap30Banue
IIPU BBIYUCIICHUSAX MEPEMECTUTEILHOIO U COYETATEIBHOTO CBOMCTB CIIOKEHUS H
YMHOXEHHUS,  pacnpeoeiumenbHo2o  ceoticmea  ymHodxcenus.  OKpyrieHue
HaTypaJbHBIX YUCEIL.

JlenuTenu W KpaTHBIC YMCIIA, HAUOOILWUL 00WuULl Oelumensb U HauMeHbuiee
obuee kpamuoe. [lenumocms cymmsbl u npouzgedenus. JleneHue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEeHHAs1 JpoOb, OCHOBHOE CBOWCTBO JpoOU, COKpaIlleHHE apoOei.
CpaBHeHue U ynopsiiounBaHue apoOei. Perenue 3agady Ha HaXx0XJACHUE YacTH OT
[eJOoro W I1EeJoro Mo ero 4actu. J[poOHOoe 4YHCIO Kak pe3yJbTaT JIeJICHHUS.
[IpencraBnenue necATUYHOM NPpoOU B BUJE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH
npeACTaBICHUsT OOBIKHOBEHHON IpoOu B BHjE JAecATUYHOHN. JlecsaTuuHbie ApoOU U
MeTpuYecKasi cuctemMa Mep. ApupMeTudecKue JCUCTBUS M YUCIOBBIC BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECATHYHBIMU IPOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOIICHWH. Macwmab, TPONOPIHSI.
[TpuMmeHeHne nponopuuil Ipu pelieHruU 3a1a4.

[TousTue npoueHTa. BerayucieHue nporeHTa OT BEJIMYUHBI U BEJIMYUHBI 10 €€
IPOIEHTY. BripakeHue mNPOLIEHTOB NeCATUYHBIMH ApoOsimu. Perenue 3amad Ha
IPOLICHTHL. BhIpaskeHre OTHONIEHUS BEIUYUH B MIPOIIEHTAX.

Ilonoscumenvuvle u ompuyamesbHvle Hucia

[lonoxutenbHble W oTpunaTenbHble yucia. Llensie uucna. Moodyae uucna,
2eomempuyieckas uHmepnpemayus Mooyas uucia. W3o0pakeHwe Yucen Ha
KOOpJIMHATHOM NpsiMOn. Yucnosvlie npomescymku.

CpaBHeHue umcen. ApupMeruyeckue JACHCTBUS C TMOJOXKUTEIBHBIMU U
OTPULIATEILHBIMU YHCIIAMH.

[IpssMoyroJsibHAsE cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopaumHaTel TOUKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoeHue Todek u Guryp Ha KOOPAMHATHOM
IJTIOCKOCTH.

bykeennvie eviparicenusn

[Tpumenenue OyKB ISl 3aMHCH MATEMATUYECKUX BBIPAKCHUN U TIPEAJIOKCHHIM.
CaoiicTBa apu(METHYECKUX JCHCTBUN. bDykeeHHble 6blpadiceHuss U YUCT08ble
noocmanogky. DByKBEHHbIE PABEHCTBA, HAXOXKICHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl; GOpMyIIBI IEpUMETpa U TUIOMIAAN TPSMOYTOJbHUKA, KBaaparta, oOvema
napannenenuneda u Kyoa.

Pewenue mexcmoeuwix 3a0au

Pemenue TekcToBBIX 337124 apuMETUIECKUM CIIOCOOOM. Pewenue nocuueckux
3a0auy. Pewenue 3a0ay nepebopom 8cex 803MONCHBIX 8APUAHMOS.

Pemiennie 3amau, coaepKalMX 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIIMYUHBI:
CKOpPOCTb, BPEMSI, PACCTOSHUE; LIEHA, KOJIMYECTBO, CTOUMOCTb; MPOU3BOIUTEIBHOCTb,
BpeMsi, 00beM paboThl. EAuWHUIBI HM3MEpPEHHS: MacChl, CTOUMOCTH; PACCTOSHHS,
BpEMEHH, CKOPOCTU. CBSA3b MEKY €IUHUIIAMU U3MEPEHUS KAXKI0N BETUUUHBI.

Peuienuie 3amay, CBA3aHHBIX C OTHOIIEHUEM, TPONOPIUOHATBEHOCTHIO BEJIUYKH,
MPOIIEHTaAMU;, PEIIEHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOLECHTHI.
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Oyenka u npukuoKa, oKpyaiexue pe3yivmamd.

Cocmasnenue 6YK8EHHbIX 8bIPANCEHUL NO YCI0BUIO 3A0AYU.

[IpencraBnenne nmaHHBIX C TOMOINIBIO Tabmui U guarpamM. Cron0yaThie
JMarpaMMbl: YT€HUE U MOCTpoeHHue. UTeHre KPYTrOBbIX THAarpaMM.

Haznaonan ceomempusn

Harnsaueie npeacrasieHus o Gpurypax Ha IIOCKOCTH: TOUYKA, MpsMasi, OTPE30K,
Jyd, yroJl, JoMaHasi, MHOTOYTOJIbHUK, YE€ThIPEXYTOJIbHUK, TPEYTOIbHUK, OKPYKHOCTb,
KpYT.

Bzaumnoe pacnonooicenue 08yx npsamuvlx Ha NIOCKOCMU, NApalelbHble Npimble,
nepneHouKyiapHvle npsamvle. VI3mMepeHue pacCTOSIHUI: MEXIy ABYMS TOYKAaMH, OT
TOYKH JI0 MPSIMOM; IJIMHA MapIIpyTa Ha KBaJIpaTHOU CETKE.

N3mepenne W TOCTpOEHHE YIVIOB C TMOMOIIBIO TpaHCHOpTUpa. Bujubl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, PSIMOYTOJILHBIH, TYTHOYTOJIbHBIH;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeThIpeXyTroabHUK, IPUMEPBI
YETBIPEXYTOIBHUKOB. [IpSAMOYTOIBHUK, KBaApaT: MCIOJB30BAHHE CBOMCTB CTOPOH,
yTJI0B, TUaroHanei. Mzoopasicenue ceomempuyeckux @pueyp Ha HeIUHOBAHHOL Oymaze
C UCNONb308aAHUEM YUPKYJIS, JUHEUKU, YeoabHuka, mpancnopmupa. IloctpoeHus Ha
KJIeT4aToi Oymare.

[lepumeTp MHOTOYTONBHUKA. [lOHSTHE MITOMIAN GUTYPBI; €UHUIBI U3MEPEHUS
wiomaau. [pubmmwkenHoe u3MepeHue miomaau Guryp, B TOM 4ucie Ha KBaJpaTHOM
ceTke. [lpubnuscennoe uzmepenue OnNUHbL OKPYHCHOCMU, NIOWAOU KpYed.

Cummempus: YyeHmpanvHas, ocesas u sepkaivHas cummempuu. [locmpoenue
CUMMEMPUUHBIX PUyp.

Haensaouvie npedcmasnenusi 0 npocmpancmeerHulx ueypax: napaiieienuneo,
KyO, npusma, nupamudda, KOHYC, Yuiuuop, wap u cgepa. Hzobpadxcenue
npocmpancmeeHuvix ueyp. Ilpumepvt pazeepmox MHO20CPAHHUKO8, YUIUHOPA U
koHyca. Cozdanue Mmoolenei NPOCMPAHCMBEHHbIX Queyp (U3 Oymacu, Npo8ONOKU,
nAACMUIUHA U Op.).

Ilonamue ob6véma,; eounuyvl usmeperus obvema. OOveMm nNpAMOY20ibHO20
napainenenuneoa, Kyoa.
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[NPUMEPHA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA». 7—
9 KIIACCBI

esin u3yvyeHus1 yueOHOIo Kypca

Anrebpa SBISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIIKOJIBI: OHa
obecrieurBaeT HM3y4Y€HUE JPYTUX IUCIUIUIMH, KaK E€CTECTBEHHOHAYYHOTO, TaK H
T'YMaHUTApHOTO IIUKJIOB, €¢ OCBOCHHE HEOOXOAMMO JIJIs MPOAOJIKEHUS 00pa30BaHUs U
B TMOBCEIHEBHOW XW3HHU. Pa3ButHe y 0O0ydarOMIMXCs HAy4YHBIX MPEIACTaBICHUM O
MPOUCXOXKAECHUU
U CYIIHOCTH anreOpanyeckux aOCTpakiuii, croco0e OTpaKeHUs MaTeMaTHUYeCKOM
HAyKOW SIBJIEHUW W MPOIECCOB B MPUPOJICE U OOIIECTBE, POJIU MaATEMaTUYECKOTO
MOJICIMPOBAHUS B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PCHHUS W KAue€CTB MBIIUICHUS, HEOOXOIUMBIX IS aJanTaluu B
coBpeMeHHOM Iu(dpoBoM obmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3zom
obecrieurBaeT  pa3BUTHE YMEHUS HaO0II01aTh, CpaBHUBATb, HaXOJIUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTHU MBIIIJICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JICUCTBUS U BBIBOJIBI, (HOPMYJIMPOBATH
yTBepxkAcHUsA. OcBoeHHE Kypca aireOpbl obOecrnedyrBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUICHUS. OOYYaroIIUXCs: OHHM HCIOJB3YIOT JIEIYKTUBHBIE W WHIYKTUBHBIE
paccyxaeHus, 000OIIeHHe ¢ KOHKpPETH3aIluio, abCTparupoBaHWE W aHAJIOTHIO.
O6ydenune anreOpe TmpearnoiaraeT 3HAYUTEIBHBIA O00BEM  CaMOCTOSITEIBHOM
NEATeIbHOCTH ~ OOYYarIIMXCs, TO3TOMY CaMOCTOSITEJIbHOE  peIleHue  3ajad
€CTECTBCHHBIM 00pa3oM SBJISETCA pealu3aldeld JesITEIbHOCTHOTO IPHHIIUIA
o0y4eHusl.

B crpykType mporpamMmbl yueOHOTO Kypca «Aredpa» OCHOBHOM IIKOJIBI
OCHOBHO€ MECTO 3aHUMAIOT COJEpKaTeIbHO-METOAUYECKUE JIMHUU: «Yucna u
BBIYHCIICHUS»; « ANreOpanuecKue BRIPAKCHUN»; «YPaBHCHHS U HEPABCHCTBAY;
«OyHknum». Kaxxkaas u3 3TUX cOAepKaTEIbHO-METOIUYECKUX JIMHUM pPa3BUBAETCS Ha
MPOTSHDKCHUU TPEX JIET M3YyYCHHUs Kypca, €CTECTBEHHBIM O0pa3oM IeperieTasch H
B3aMMOJICHCTBYS C IPYTHMH €ro JUHUSAMH. B Xo/e m3ydeHus Kypca 00ydarommmcs
NPUXOJUTCA JIOTUYECKH PaCCYKIaTh, HCIIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIN
s3bIK. B CBSI3M ¢ 3TUM Iieeco00pa3HO BKIIOUHTH B MPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, MIPOHN3BIBAOIINE BCE OCHOBHBIC Pa3/ieiibl MATEMaTHICCKOT0 00pa30BaHUS H
CIIOCOOCTBYIOIINE OBJIaJICHUIO 00y4JaromuMuCs OCHOB YHHUBEPCAJTBHOTO
MaTeMaTHYEeCKOro s3bIKa. Takum 00pa3zoM, MOXKHO YTBEPKAaTh, YTO COACPKATEILHOU
U CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anre0pa» SBISICTCS €r0 WHTETPUPOBAHHBIN
XapakTep.

Copepxanue mauHHM «YHucna W BBIYUCICHUS» CIY>KUT OCHOBOM IS
JTAJbHEUINEr0 W3yYEeHHUS MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYaIOITHUXCS
JIOTUYECKOTO MBIIICHUS, (POPMHUPOBAHUIO YMEHHUS TOJIb30BAThCS AJITOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKHUX HABBIKOB, HEOOXOJMMBIX [JiA MOBCEIHEBHOM
KU3HU. Pa3BUTHE MTOHSTHS O YKHCJIE B OCHOBHOM IIIKOJIE€ CBSI3aHO C PAIMOHAIBHBIMU U
HppalMOHATBHBIMUA YHCIIaMHu, (OPMUPOBAHHUEM MPEACTABICHUN O JEHCTBUTEIHLHOM
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yuciie. 3aBeplIeHHE OCBOEHUS YMCIOBOM JIMHUHM OTHECEHO K CTapllieMy 3BeHY OOIIEero
oOpa3zoBaHus.

CopeprxaHue IByX alreOpandeckux JUHUN — «AJIreOpanyecKre BhIPaKEeHUs» U
«YpaBHEHHsSI U HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOydYarOIIUXCS
MaTeMaTUYeCKOro ammapara, HEOOXOJUMOro [JIs pEelIeHHs 3ajJady MAaTeMAaTHKH,
CMEXKHBIX NIPEAMETOB U IMPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. B OCHOBHOW LIKOJE
y4eOHbII MaTepuan TrpyHIUpYyeTcs BOKPYT pallMOHANBHBIX BbIpaKeHUU. Anredpa
JEMOHCTPUPYET 3HAYCHUE MATEMATUKU KaK sI3bIKa IS IOCTPOCHUS] MAaTEMaTUYECKUX
MOJIeJIel, ONMUCAaHUs MPOLECCOB U SIBJICHUM pealibHOro mupa. B 3amaunm oOyueHus
anredpe BXOAST TakXKe JAajbHEHIee pa3BUTHE aIrOPUTMHYECKOTO MBIIUICHHUS,
HEO0OXOJIMMOI0, B YAacCTHOCTH, HJii OCBOEHUS Kypca HMH(MOPMATHKU, M OBIAJICHUE
HaBbIKaMU JeAYKTUBHBIX paccykaeHuil. [IpeoOpazoBanue CUMBOIBHBIX ()OPM BHOCUT
CBOM crneuuduueckuit BKJIAJ B pa3BUTHE BOOOpa)XKEHUsS, CIOCOOHOCTEH K
MaTeMaTU4E€CKOMY TBOPUYECTBY.

Conepxanve (QyHKIIMOHATbHO-TpAhUUECKON JTMHUM HAIEJICHO Ha MOJIyYeHHE
IIKOJIbHUKAMHU 3HAaHUU O (QYHKIMSIX KaK Ba)KHEWIIEH MaTeMaTH4eCKOW MOJAEN! s
ONMMCAHMSI U HCCIEAOBAHUS Pa3HO-OOpa3HBIX MPOIECCOB M SIBICHUM B MPUPOJE U
oOmectBe. M3ydeHue 3TOro marepuajia CocOOCTBYET Pa3BUTHUIO Yy OO0yYarouIuxcs
YMEHHUs UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEICTBA A3bIKA MATEMAaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpauyeckue, BHOCUT BKIaAg B (OpMUpPOBAHUE
IIPEACTABICHUN O POJIU MAaTEMATUKU B Pa3BUTUH LIMBUIIU3ALUU U KYJIbTYPBI.

MecTo y4eOHOr0 Kypca B yueOHOM IIaHe

CornmacHo yueOHOMYy IUlaHy B /-9 Kiaccax wu3y4yaeTcs YYeOHBIM Kypc
«Anrebpa», KOTOPHIA BKIIOYAET CIEIYIOUIME OCHOBHBIC pa3lelbl COACPKAHUS:
«Yucna u  BbIUMCIEHUS», «ANTreOpandeckue BbIpAKEHUS», «YpaBHEHHUS U
HEPABEHCTBaY», « DYHKITUNY.

VY4eOHbIN TJIaH HA WM3ydeHue anredpbl B 7-9 kjaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUCHHE KaXKJIOTO roja oOydeHUs, BCETO 3a TpU Toja
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

Conep:xanue yueOHOro Kypca (1mo roaam ooyueHmust)

7 KIIACC

Yucna u éviuucinenusn

PanuoHanbHbIe YUCIa

JIlpoOu OOBIKHOBEHHBIE U JECSATUYHBIE, MEPEXO0J] OT OJHOW (OPMBI 3aMUCU
apobeit k apyroit. IloHsATHE panMOHAIBLHOIO 4YHCIA, 3alUCh, CpaBHEHHUE,
YHOOPSIAOYMBAHUE  pPAllMOHANBHBIX  uyucen.  ApudmeTudyeckue  JACHUCTBUS €
palMoHaIbHBIMU YHciamMu. PemieHue 3agay u3 peanbHON MPAKTUKU HAa YacTH, Ha
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JpoOHu.

Crenenb ¢ HaTypaJdbHBIM MOKa3aTelieM: OIpejeieHue, Mnpeodpa3oBaHue
BBIpaKEHU HA OCHOBE OIPEJEICHUS, 3aITUCh OOJBIITUX YHUCEIL.

[Ipo1ieHThI, 3aMUCh MPOIEHTOB B BUAE ApoOU U JpoOu B BUJE MPOIEHTOB. Tpu
OCHOBHBI€ 33J]Ja4M HA MPOLIEHTHI, PEIICHUE 3a]]a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne  TOPU3HAKOB  JICIMMOCTH,  PA3JIOKCHUE HA  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCUMOCTH, B TOM  4HClIe TOpsmMas ©u  oOparHas
MPONOPLIMOHATIEHOCTH.

Anzebpauueckue evlparxcenus

[TepemeHHbIC, YMCIOBOE 3HAUYEHUE BBIPAKEHHS C MEpPEeMEHHOU. JlomycTuMble
3Ha4YeHUs nepeMeHHbIX. [IpecTaBieHre 3aBUCUMOCTA MEXKY BEJIMYMHAMHU B BHU/IEC
dbopmyibl. Beraucienns no Gpopmyiam.

[IpeobpazoBanue OyKBEHHBIX BBIPAKEHUH, TOKJICCTBEHHO PABHBIC BHIPAYKCHUSI,
npaBuia mpeoOpa3oBaHUs CYMM M TPOW3BEICHUM, MpaBHJIa PACKPHITHS CKOOOK U
IPUBEICHUSI TIOJIOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM MOKA3aTEJIEM.

OnHouneHnbl U MHOTO4IeHbl. CTeneHb MHoOrouseHa. ClokeHue, BbIYUTAHME,
YMHOKEHUE MHOTOWICHOB. @OpPMYJIbl COKPAILICHHOTO YMHOXEHHUS: KBagpaT CyMMBbI U
KBaapar pazHocTu. Popmysia pa3HOCTU KBaapaToB. Pa3nokeHMe MHOIOYJIEHOB Ha
MHOHUTEIH.

Ypaenenusn

VYpaBHeHUE, KOpEHb YpaBHEHHMs, TMpaBuUja MpeoOpa3oBaHUsI ypaBHEHUS,
PaBHOCHUJIBHOCTh YPaBHEHUIA.

JluHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOW, YHCIIO KOPHEW JIMHEHMHOIO
YpaBHEHUS, PEIICHHUE JIMHENHBIX ypaBHEHUN. COCTaBIE€HUE YPAaBHEHUH IO YCJIOBUIO
3aja4d. Pelienrne TEKCTOBBIX 3a/1a4 C MMOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o zpagur®. Cucrema AByX
JIMHEMHBIX YpPaBHEHUN C JByMs [EPEMEHHBbIMU. PemieHne cucrem ypaBHEHUU
Croco0oM ToJICTaHOBKH. [IpuMepsl perieHus TeKCTOBBIX 3a/1ad C MOMOIIBIO CUCTEM
YPaBHEHHM.

Koopounamot u epagpuxu. @yuxyuu

Koopannara Toukn Ha npsMon. YUuciaoBbIe ITPOMEKYTKU. PaccTosiHue Mexnmy
JBYMSI TOYKAMHU KOOPJAWHATHOM MPAMOM.

[TpssmoyronpHas cuctema koopauHat, ocu OX u Oy. AGcimcca u opuHaTa TOUYKH
Ha KOOpJIWHATHOW TutocKocTH. [Ipumepsr rpadukoB, 3amanubix Gopmynamu. UteHne
rpaduKOB peaJbHbIX 3aBUCUMOCTEH.

[Monsrtue pynkmun. ['padux Gynkmmm. Croiicta dyHkimid. JluneitHas GyHKiws,
e¢ rpaduk. ['paduk pyuxuu Y = KX + b. I paguueckoe pewenue nunetinvix ypasnenutl
U cucmem JTUHEUHBIX YPABHEHULL.

2 3,I[€CI) " aajic€ KypCUBOM 0003HAYCHBI TEMBbI, U3YUYCHHUC KOTOPBIX TPOBOJAUTCA B O3HAKOMHUTCIIbHOM ILIAaHC. He,uaror
CaMOCTOATCIILHO OIIPCACIIACT 00BeM U3y4acMoOro mMaTcpuaia.
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8 KJIACC

Yucna u evtuucienus

KBampatHeiii kopenb wu3 uwucina. [llowamue 00 uppayuoHaIbHOM 4ucie.
Jecamuunvie npubnusicenus uppayuonanvhvix wucen. CBoMcTBa apupMETHUECKUX
KBaJpaTHBIX KOPHEH M UX MPUMEHEHHE K MPeoOpPa30BaHUIO YHCIOBBIX BBIPAKECHUN U
BBIYUCIICHUSM. /[elicmeumebhble YuUcid.

CreneHb ¢ HebIM TOKA3aTeNieM U €€ cBorcTBa. CTaHIapTHAS 3alMCh YUCIIA.

Anzebpauueckue evlparxcenus

KBanpathblil TpeXusieH; pa3iokKEeHUE KBaAPAaTHOIO TPEXUJICHA HA MHOKHUTENH.

AnreOpandeckast 1poOb. OCHOBHOE CBOMCTBO anredpandeckoil ApooOwu.
Crnoxenue, BBIUUTAHUE, YMHOXEHUE, JCJICHUE  alreOpauvyeckux JpooOei.
PanrionanbHbIe BRIpAXKEHHS U UX MPEOOpa3OBaHMUE.

Ypasnenusa u nepasencmea

KBanpatHoe ypaBHeHue, popMysa KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Pemuenne ypaBHeHUH, CBOASAIIMXCS K JIMHEWHBIM U KBaApaTHbIM. [Ipocreine
JTPOOHO-pAIMOHAIBHBIC YPAaBHECHMUSI.

I'paguueckas unmepnpemayus ypasuenui ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JIUHEUHbIX  YPABHeHUll ¢ 08yMs nepemerHvimu. IIpuMepbl pEIICHHS CHUCTEM
HEJIMHEMHBIX YPAaBHEHUH C IByMs IEPEMECHHBIMU.

Perienrie TEKCTOBBIX 3324 alreOpandecKuM CIIoCOO0M.

YuciioBele HEpAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJIHOM MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucrteMbl IMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

Dynukyuu

[Tonsitue dpyukuu. O61acTh OoNpeeIeHUs] © MHOKECTBO 3HAUYCHUN (YHKITUH.
Crnioco0n1 3aganus (PyHKITUH.

I'paduk pynkumu. Yrenue cBocTB GyHKIMHU 1O e¢ rpaduky. [Ipumepsl
rpaduKoB PYHKIIHH, OTpaKaIOMIUX PeabHbIC TPOIIECCCHI.

OyHKIUKA, ONHUCHIBAIOIIKE TMPSAMYIO W OOpaTHYH MPONOPIHOHAIBHBIC
3aBUCHMOCTH, UX rpaduku. OyHKIMU Y = X%,y = X3,y = v Y = i I'pagpuueckoe

peuierue ypasHeHuu u cucmem ypagHeHu.

9 KJIACC

Yucna u evtuucienusn

JleicTBUTEIbHBIE YHCJIA

PanmionanpHBIC YHCTIA, uUppayuoHaibHble YUCIA, KOHeHUHble U OeCcKOHeuHble
Odecamuunvle Opoobu. MHodcecmeo OelicmeumenbHblX Yucesi; 0eiucmseumenbHvle Yucid
Kax beckoHeuHble 0ecaimuynbvle Opoou. Bzaumno oonoznaunoe coomsemcmeue mexncoy
MHOIHCECTNBOM OCUCTNEUMEIbHBIX YUCET U KOOPOUHAMHOU NPSIMOIL.

Cpasnenue  OelicmeumenvHblX — wucel, apugpmemuyeckue Oelucmeus ¢
oeticmeumebHbIMU YUCIAMU.

HN3mepennsi, NpuodInKeHUs, OIeHKH
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Pa3Mepbl 00BEKTOB OKpYKAIOLIErO MHpA, JJIMTEIBHOCTh MPOIECCOB B
OKpPYXaIoIlEeM MHUPE.

[TpubnuxeéHHOE 3HAYCHHWE BEIMYUHBI, TOYHOCTH MpUOIMmKeHus. OKpyTiIeHHue
gucel. [Ipukuaka u oreHKa pe3yabTaToB BEIYMCICHUN.

Ypaenenusa u nepasencmea

YpaBHeHUs C OJHOM IepPeMEHHOMI

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOISIIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHEHHE. PenieHrne ypaBHEHHM, CBOMSIIUXCS K KBaJPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepst peuienus ypasHeHUu mpemvel U 4emeepmou
cmeneHeti pasnodiceHuemM Ha MHOMCUMEU.

Pemenue npoOHO-paIiMOHATBHBIX YPaBHEHUH.

Perienrie TeKCTOBBIX 3aj1au anreOpandyecKuM METOJIOM.

Cucrembl ypaBHeHH

VYpaBHeHUE C JBYMs IEPEMEHHBIMH U €ro Tpaduk. PemeHue cuctem IByx
JUHEHHBIX YpaBHEHUU C JBYMs TMEPEMCHHBIMU. PEIICHHME CHUCTEM JIBYX ypaBHCHUH,
OJIHO W3 KOTOphIX JHMHEHHOE, a JApyroe — BTOpod cTeneHu. ['padudeckas
WUHTEPIIPETAINS CUCTEMbI YPAaBHEHUH C IBYMS ITEPEMEHHBIMH.

Perienrie TeKCTOBBIX 33124 alreOpanvdecKuM CIIOCOOOM.

HepaBencrBa

YucrioBble HEpAaBEHCTBA U UX CBOMCTBA.

Pemienue JMHEHHBIX HEPABEHCTB C OJHOW IlepeMEeHHOW. PemieHue cucrem
JUHEHWHBIX HEPaBEHCTB C OJHOM mepeMeHHOW. KBaapaTHble HepaBEeHCTBA.
I'paduueckass uHTEpHpeTanuss HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
EpPEMEHHBIMH.

Dynuxkyuu

Ksangpatnunas ¢ynkius, e¢ rpaduk u cpoiictBa. [lapaboma, KoopauHaATHI
BEPIITUHBI TapaboJIbl, OCb CHMMETPHUH TTapadoJIb.

I"'paduku GyHKIMiA: y = kx, y = kx + b, y =X,
y =y%y= k;CI/I UX CBOMCTBA.

Yucnoewvie nocaredosamenvbHocmu

Onpenesienue 1 coco0bI 3aJaHUA YUCJIOBBIX MOCJIEI0BATEIbHOCTEN

[ToHsiTHE 4YHKCIIOBOM MOCJIEAOBATEIBHOCTH. 3aJaHHe IOCJIEA0BATEIHbHOCTH
peKyppeHTHO# dhopmyroii u hopMyIoi N-To YieHa.

ApupmMeTnyecKas U reoMeTpruYecKas NPoOrpeccuu

Apudmerndeckas W reomeTpuueckas mporpeccun. DopmMynsl N-To dieHa
apuPMETHIECKON 1 TEOMETPUUECKON TPOTPECCHl, CYMMBI TIEPBBIX N YICHOB.

H3z00padsicenue unenos apugmemuueckou u 2eoMempuyeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NI0CKOCMU. JIUuHelHblil U 3KCNOHEHYUAIbHBIU DPOCHI.
CroorcHvie npoyenmuol.
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INPUMEPHA PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KITACCBI

esin u3yvyeHus1 yueOHOIo Kypca

O6mue uenu uzydyenus yueoHoro kypea «I'eomerpusi» npeacrasiensl B [IOOIT
OOQO. Onu 3akimroyaroTCs, MPEkKIE BCETO B TOM, 4YTO HA YpOKax TI€OMETPUHU
oOy4Yaromuiicss y4UTCS MPOBOJAUTH  JIOKAa3aTelbHBIE  PACCYXKACHHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIIOYEHUS, JOKa3blBaTh MCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKAECHUS «OT NPOTHUBHOTO», OTJINYATh
CBOICTBa OT MpPHU3HAKOB, (OPMYIHpPOBaTH OOpaTHBIE yTBEepkIeHUsA. B oOydeHuu
YMEHHIO pacCykJaTh COCTOUT Ba)KHOE BOCIIUTATEJIbHOE 3HAYECHUE W3yUYCHUS
TEOMETPUH, IPUCYILEE UMEHHO OTEYECTBEHHON MAaTeMaTHYECKOM LIKOJIE.

BTopoil uenp0 u3y4deHHs] TEOMETPUM SIBJIIIETCS HCIIOJb30BaHUE €€ Kak
MHCTPYMEHTA IpU PELICHUH KaK MaTEMaTHYECKUX, TaK M NPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B PEATBHON )KM3HU. DTOMY COOTBETCTBYET BTOpPAsl, BHIYMCIUTENbHAS
JUHUAA B WM3YYEHUU TIE€OMETpUU B MIKoJie. JUJIsI ATOro YYUTENI0 PEKOMEHIYETCS
noa0upaTh 3aJadyd MPAKTHUYECKOr0 XapakTepa IJisi paccMaTpUBAeMbIX TEM, YUYUTb
00y4aroumMxcs CTPOUTh MaTeMaTHUYECKHE MOJENN pEalIbHbIX KU3HEHHBIX CUTyalluH,
IIPOBOJUTH BBIYMCIICHUS W OLICHUBATh AaJCKBATHOCTH IIOJIYYEHHOI'O pe3yJibTaTa.
KpaiiHe Ba)XHO TIOJYEPKUBATh CBSI3M TE€OMETPUHM C JPYTMMHU IIPEIMETAMH,
MOTHUBHUPOBATh HCIIOJIb30BATh OMNPEIEICHUsS] T€OMETPUUYECKUX (UIyp U TOHATHH,
J€MOHCTPUPOBATh IPUMEHEHHE TIOJYYEHHBIX YMEHUH B (PU3HUKE U TEXHUKE. DTHU CBSI3U
HaunOosee pKo BUAHBI B TeMax «BekTops», « TpUroHOMeTpuyecKrue COOTHOLLICHUS,
«Meton koopauHaT» U «Teopema ITudaropay.

MecTo y4eOHOro Kypca B yueOHOM IIaHe

CormacHo yueOHOMy TIUIaHy B /-9 Kiaccax wu3ydaeTcsl Y4YeOHBIH Kypce
«I"'eoMeTpus», KOTOpPHIA BKJIIOYAET CIEAYIOLIME OCHOBHBIE PA3JEbl COJAEPKAHUSA:
«I"eomeTpuueckue GUTYpHI U KX CBOMCTBAY, «/3MepeHne reoMeTpuuecKux BeITUIUH,
a Takke «JlekapToBbl -KOOpJAMHATBI Ha IUIOCKOCTH», «BekrTopsDy, «/IBHMKEeHUs
miockoct» U «IIpeobpazoBanus mogo0us».

VY4eOHbIN TIaH TpenycMaTpUBaeT U3yYeHHWE TE€OMETpPUH Ha 0a30BOM YPOBHE,
UCXOJIs U3 HE MeHee 68 ydeOHBIX YacoB B yueOHOM TO/ly, BCETO 3a TP Toja 00ydeHUs
— He meHee 204 gacos.

Coaepxxkanune yaeOHOro Kypca (1mo rogaM o0y4eHus)

7 KIIACC

Havanenbie onsTus reomerpun. Touka, npsiMasi, OTPE30K, Jyd. YTOJ. Buabl
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yriioB. BeprukanbHele U CMEXHbIE yIUIbl. buccexkrpuca yria. JlomaHnas,
MHOTOyroJibHUK. [[apaninenbHOCTh U NEPHEHAUKYISAPHOCTD MPSMBIX.

Cummempuunvle ¢ucypol. Ocrnosnvie céoticmea ocesot cummempuus. IIpumepsl
CUMMETPHUH B OKPYIKAIOIIEM MHUPE.

OcHogHble nocmpoenus ¢ NOMOWbIO YUPKYJLA U TUHEUKU.

TpeyronsHuk. Beicota, Mennana, OuccekTpuca, ux cBoiicTBa. PaBHOOe ApeHHbIN
Y PaBHOCTOPOHHMI TpeyroJibHUKH. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa ¥ pU3HAKU paBHOOEIPEHHOTO TpeyrojabHuKa. [IpusHaku paBeHcTBa
TPEYTOJIbHUKOB.

CBoiiCTBa U MPU3HAKHU MApaJUIENbHBIX NPAMBIX. CyMMa YIJI0B TPEYTOJIbHUKA.
BHeninue yriel TpeyrojapHUKa.

[IpsMoyronbHbId ~ TpeyroiabHUK. (CBOHCTBO MEIHWAaHbBl  IPSIMOYTOJBHOIO
TPEYroJIbHUKA, MPOBEICHHOW K TUIoTeHy3e. [Ipu3Haku paBeHCTBA MPSMOYTOJbHBIX
TpeyroJdbHUKOB. [IpsMOyTONbHBIN TpeyroibHUK C yriaoM B 30°.

HepaseHcTBa B reoMeTpun: Hepasencmeo mpey20ibHUKa, HEPaBEHCTBO O JJIMHE
JOMaHOW, TeopemMa o OonblleM Yyrjie W OoJibllie CTOPOHE TPEYroJIbHUKA.
[lepnieHauKYJISIp U HAKIOHHAS.

l'eomempuueckoe mecmo mouex. buccexkrpuca yria U CEpEAUHHBIN
NEPIEHIUKYIAP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYECK.

OKpy>KHOCTB U KpyT, XOpJia U IMaMeTp, UX CBOMCTBA. B3auMHoOe pacrnoioxkeHue
OKpYXHOCTH U mpsmou. KacarenpHas M cekymass K OKpYXHOCTH. OKpY’KHOCTD,
BIIMCAHHAsA B yrojl. BircanHas 1 onmcaHHas OKPY>KHOCTH TPEYIrOJIbHUKA.

8 KJIACC

Ueteipexyronpauku. Ilapannenorpamm, ero mpu3Haku U CBOWCTBA. YacTHBIE
Clly4au TMapajieIorpaMMoB (TPSMOYTOJIBHUK, POMO, KBaapar), X NPHU3HAKH H
cBoiictBa. Tpamemusi, paBHOOOKas Tpamenus, e¢ CBOHCTBA H IPHU3HAKH.
[IpsiMoyTOJIbHAS Tpanenusi.

Memoo yosoerus meduansl. Llenmpanvras cummempus.

Teopema Daneca u meopema o nponopyuoHatbHvlx ompeskax. CpeHue TUHUN
TpPEYroJbHUKA U Tpaneuuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyeonvuukos, Koagppuyuenm nooobus. Ilpusnaxu noooodus
mpey2onbHukos. llpuMenenne moao0us mpyu PEIIeHUH MPAKTUYECKUX 3a/1a4.

CaoiicTBa miomaneli reomerpudeckux Quryp. Dopmynsl IS TUTOMIAAH
TpPEeyrojibHUKa, TapajuiesiorpaMma, pomoOa W Tpanernuu. OTHOIIEHHWE TUIONIAIeH
MOTOOHBIX GUTYP.

Brruncnenue momaneid TpeyroJibHUKOB MU MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl I[ludaropa npu pemeHun
MPAKTUYECKUX 3a/1au.

CuHyc, KOCHHYC, TAaHT€HC OCTPOr0 yrIjia NPsIMOYTOJBHOTO TPEYTrOJbHUKA.

3 3,I[€CI) " JaJic€ KypCuBOM 0003HAYEHBI TCMbI, U3YYCHUC KOTOPBIX TPOBOJAUTCS B O3HAKOMUTCIIbHOM IJIAHE. He,uaror
CaMOCTOATCIILHO OIIPCACIIACT 00BeM U3y4acMoOro MmaTcpuasia.
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OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKJIECTBO. TpUroHomerpuieckue PyHKIUUA YIIIOB
B 30°, 45° 1 60°,

Brnircanubie ¥ LIEHTpadbHbBIE YTIIBI, YTOJ MEXIY KacaTeIbHON U XOPAOH. YTIIbI
MEXIY XOpAaMH M CEKylIMMH. BHHCaHHbIE W ONMCAHHBIE YETBIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxxeHue IByX OkpykHocTei. Kacanuwe oxpyxkHocteit. OOmue
KacaTeJIbHbIE K JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrec yriaos ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXAecTBO. DOpMYyITBI IPUBEICHMUS.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB B TeopeMa CHHYCOB. PemieHue
NPaKTUUYECKUX 3a/1a4 C UCMIOIB30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue noooous. Ilooodbue coomeemcmeenHbix 31eMeHMO8.

Teopema o npoussedenuu ompe3Kos xopo, meopemvl 0 NPOU3EeOeHUU OMPE3K08
CeKyujux, meopema o Keaopame KacameybHOl.

Bekrop, nmnmHa ~ (MOAYNb)  BEKTOpa,  COHAMNpPAaBICHHBIE  BEKTOPHI,
IPOTHBOIIOJIOKHO HAIIPaBJICHHBIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OIEepalid HaJ BEeKTOpaMH. PasnokeHHe BEKTOpa MO JIBYM
HEKOJUTMHEAapHbIM BekTopaM. Koopaunatel BekTtopa. CkansipHOe MNpPOU3BEIICHUE
BEKTOPOB, TPUMEHEHUE I HAXOKECHUS JUIMH U YTJIOB.

JlekapToBbl KOOPAMHATHI Ha IJIOCKOCTH. YpagHeHus npsamou U OKPYXKHOCTH B
KOOpJIMHATaX, IMEpPECEYeHHe OKPYXKHOCTeH U MpsAMbIX. MeTol KOOpAMHAT U €ro
pUMEHEHHE.

[IpaBriibHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYKHOCTH. ['pajmycHas u paguaHHas

Mepa yriia, BBIYUCIICHHE IJTMH TyT OKpykHOocTel. [Inomans kpyra, ceKTopa, CerMeHTa.

Jeuowcenuss nrockocmu u GHympeHHue cummempuu gueyp (d1emeHmapHvle

npedcmasnenus). Ilapannenvuswiii nepernoc. Ilosopom.
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I[TPUMEPHA PABOYAS ITPOIPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTDb 1 CTATUCTUKA» 7-9 KIIACCbI

esin u3yvyeHusi yueOHOIo Kypca

B coBpemeHHOM LIU(PPOBOM MUPE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPHIOKEHUM, TaK U UX
posin B 006pazoBanuu. Kaxxplii ueIoBeK MOCTOSHHO MPUHUMAET PEIICHUs] HA OCHOBE
UMEIOIINXCS Y HETO aHHBIX. A I 000CHOBAaHHOTO MPUHSTHS PEIICHUS B YCIOBUAX
HeJoCTaTKa Wik Uu30bITKa HHPOpMAIUM HEOOXOJAMMO B TOM YHCJIE XOPOIIO
chopMUpPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MbIIeHHEe. FIMEHHO Mo3TOMY
OCTPO BCTaJla HEOOXOAUMOCTh C(HOPMHUPOBATH Yy O0OyYarolUXcsi, B TOM YHCIIE
obyuatomuxcsa ¢ 3IIP, ¢dyHKIIMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYIO B ceOsl B
KAueCTBE HEOTHEMJIEMOM COCTABISAIOUICH YMEHHWE BOCHPUHHUMATh WU KPUTHYECKHU
aHAJTM3UPOBATh MHQPOPMAIUIO, TIPEACTABICHHYIO B Pa3JIUYHBIX (opmax, MOHUMATH
BEPOSATHOCTHBI XapaKTE€p MHOTHUX pEAIbHBIX TMPOILECCOB M 3aBUCUMOCTEH,
MPOU3BOJAUTE MPOCTEHIIINE BEPOATHOCTHBIC PACUYEThl. 3HAKOMCTBO C OCHOBHBIMU
npuHIMIIaMKu cOopa, aHaau3a W MPEJICTABICHUS JaHHBIX U3 Pa3IUYHBIX cep KU3HU
oO0IIecTBa ¥ rocyjapcTBa NpruodIaeT 00yJarouuxcs K O0IIeCTBEHHBIM HHTEPECaM.

B crpykrype mnporpammbl yueOHOro kypca «BeposiTHOCTH M CTaTHUCTHKa»
OCHOBHOM IIKOJIbI BBIJEIEHBI CIAEAYIOIINE COAEPKATENBHO-METOIUYECKUE JIMHUU:
«IIpencraBnenne NaHHBIX U ONMCATEIbHAS CTATUCTUKAY; « BEpOATHOCTBY; « DII€MEHTHI
KOMOUHATOPUKWN»; «BBeseHune B TeOputo rpadosy.

Conepxanue nunun «llpeacTaBieHne NaHHBIX U ONUCATEIbHAs CTATUCTUKA»
CITY’KUT OCHOBOH 711 (pOpMHUpPOBaHMsI HABBIKOB PAaOOTHI ¢ MH(pOpMAITUEH: OT YTCHUS U
UHTEpIIpeTaluu HWHQOpMAIMK, TMPEACTABICHHOW B TaONMIax, HAa JguUarpaMMmax H
rpadukax g0 cOopa, MpPEACTaBICHUS W aHalIW3a JaHHBIX C UCIOJb30BAHUEM
CTAaTHUCTHYECKHX XapaKTePUCTHUK CPEAHMX M paccermBaHus. Paboras ¢ JaHHBIMH,
obOyuarommuecsi ¢ 3[1P y4aTcst ca4uThIBaTh M MHTEPIPETUPOBATH JIAHHBIE, BHIIBUTATD,
apryMEHTHPOBATh W KPUTUKOBATh MPOCTEHINME THUIOTE3bl, Pa3MBIILIIATh HaJ
¢dakTopamMu, BBI3BIBAIONIUMH HW3MEHYUBOCTh, M OIEHWBATh WX BIUSHHE Ha
paccmMaTpyuBaeMble BEJIUYMHBI U MPOLIECCHI.

NHTYyuTHBHOE MpEACTABIECHUE O CIYyYaMHOM W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAEHUHMN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM IS U3YUCHUS
TEOpHUH BeposTHOCTEW. bonbiioe 3Hauenue s oOydarontuxcsi ¢ 3IIP 3xecy umeror
MMPAKTUYECKUE 3aJJaHUsl, B YACTHOCTHU OIBITHI C KJIACCUYECKHMMHU BEPOSTHOCTHBIMU
MO/JICIISIMU.

[lonsiTHe BEpPOATHOCTH BBOJUTCS KakK Mepa MpaBaONoA00us CIy4yaillHOTro
coowTus. [lpu n3ydenun kypca obydarommuecs ¢ 3[IP 3HaKOMSATCS ¢ MPOCTEUITUMU
METO/IaMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIy4YaWHBIX JKCIEPUMEHTAX C
PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU HCXOJAaMH, BEpPOATHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMU CTaBUTh W peliaTh 0Oojiee CIOXKHbIE 3afaud. B Kypc BXoAsT
HayajdbHbIE TMPEACTABICHUS O CIy4YalHBIX BEJIWYMHAX W UX  YHUCIOBBIX
XapaKTEPUCTUKAX.
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Taxxe B paMKax 3TOro Kypca OCYLIECTBIISETCS 3HAKOMCTBO OOYYarOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMM ONEpAlUsIMH HaJ  MHOXKECTBAMH,
paccMaTpuBarOTCs NPUMEpPHl TNPUMEHEHWs JUIsl peleHus 3ajxad, a Takke
MCIIOJIb30BaHUS B APYIMX MaTeMaTUYECKUX Kypcax M y4eOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B yueOHOM ILIaHe

B 7-9 xnaccax usywaercs kypc «BeposSITHOCTh M CTaTUCTHKA», B KOTOPBIM
BxoasaT pazaensl: «lIpencraBieHue JaHHBIX W ONUCATENIbHAsT CTaTUCTUKAY,
«BeposTHOCTBY; «DeMeHTh KOMOUHATOPUKNY; « BBeneHue B Teoputo rpadoBy.

Ha wusyuenune manHoro kypca oTrBoauT 1 y4eOHBIM yac B HEJETIO0 B TCUCHHUE
KaXJ10r0 roja o0y4yeHusi, Bcero 102 yueOHbIX yaca.

Conep:xxanune y4eOHOro Kypca (1mo rogam o0ydeHus)
7 KIIACC

[IpencraBnenne NaHHBIX B BHUJIE TAOJUIl, AHArpaMm, rpadukoB. 3arojIHCHHE
Ta0JINILI, YTEHUE U TOCTPOEHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peajbHBIX MpoleccoB. M3BiedeHnne nHpopMaluuu U3 Auarpamm u
Ta0JIUII, UCTIOJI30BAaHUE Y UHTEPIIPETALINS TaHHbIX.

OnucaTtenbHas CTATUCTHKA: cpeaHee apudMeTHyeckoe, MeuaHa, pa3Max,
HauOoJbIllee W HaUMEHbIIee 3HA4YeHHs HaOopa YMCIOBBIX MaHHBIX. [Ipumepsl
CIIy4YalHOM U3MEHYHUBOCTH.

Cryuaiinwiii skcnepumenm (onvim) u ciaydatiHoe cobdvimue. Beposmnocms u
yacmoma. Ponb Manoseposamuuix u npaxmuyecku 00CmMo8epHuIX COOLIMUL 8 NPUPoOe
u 6 obwecmee. Monema u uzpanbHas KOCMv 8 Meopull 6ePOAMHOCHEN,

I'pagh, eepwuna, pedopo. Cmenenv eepuwunvl. Hucno pébep u cymmapnas
cmenenv eepuiur. Ilpedcmasnenue o ceaznocmu epaga. Llenu u yuknvl. Ilymu 6
epagpax. O6x00 epagha (3iineposé nymv). I[Ipeocmasienue 06 opueHmMupo8aHHOM
epaghe. Pewienue 3a0au c nomowwro epagos.

8 KJIACC

[IpencraBieHne TaHHBIX B BUE TaOJIHII, TUarpaMM, TParKOB.

MHOXeCTBO, JJIEMEHT MHOXKECTBa, MOJAMHOXkecTBo. Omepanuu  Haj
MHOXKECTBaMU: 00BbEIUHEHUE, MepecedeHre, nomnoaHenne. CBoilcTBa oneparuid Haj
MHO>KECTBAMH MIEPEMECTUTEIILHOE, CcOYeTaTeJIbHOE, pacupeneuTENbHOE,
BKItOUeHUs. Vcnonb3oBaHue rpaduyecKkoro npeacTaBIeHUs] MHOKECTB ISl ONTMCAHUS
pEATBHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUH 3a]1a4.

H3mepenue pacceusanus OanHvix. /{ucnepcus u cmamoapmuoe OMKIOHEeHUe

4 3,I[€CI) " JaJic€ KypCuBOM 0003HAYEHBI TCMbI, U3YYCHUC KOTOPBIX TPOBOJAUTCS B O3HAKOMUTCIIbHOM IJIAHE. He,uaror
CaMOCTOATCIILHO OIIPCACIIACT 00BeM U3y4acMoOro mMaTcpuaia.
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YuUCI08bIX HAOOPOS. [luazpamma pacceusanusl.

DOneMeHTapHble COObITHUA  ciaydaiiHoro ombita. CiyvaiiHble  COOBITHS.
BepositHocTr coObITHH. OTBITE ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU.
Crny4aiinblii BBIOOp. CBSI3b MEXKITy MAJIOBEPOSTHBIMU M TIPAKTUUYECKHA JOCTOBEPHBIMHU
COOBITHSIMU B TIPUPOJIC, OOIIECTBE M HAYKE.

Hepeso. Csoticmea depesbes: eOuHCMBEHHOCMb NYMU, CYUeCmB08anUe BUCAYel
BEPUIUHDL, CBA3b MEJNHCOY YUCIOM Bepuiur U yuciom pébep. lIpasuno ymHodiceHus.
Pewenue 3a0au c nomowwio epagos.

Ilpomusononoscuvie coovimus. [uacpamma Ounepa. Obvedunenue u
nepeceuenue  coovimuti.  Hecosmecmuvie  cobvimus.  @opmyna  crodiceHus
geposmuocmel. Ycnosnas eeposmuocms. Ilpasuno ymuooxcenus. Hezagucumvie
coovimus. [Ipedocmasnenue sxcnepumenma 6 6ude oepesa. Pewenue 3adau ma
Haxoodicoenue BepOSMHOCMeEl € HOMOWDbIO 0epeda CIYUANHO20 dKChepUuMeHmd,
ouazpamm Juepa.

9 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TaOIUIl, TUarpaMm, rpad)uKoB, UHTEPIIPETAIIUS
naHHBIX. UTeHne U ToCcTpoeHHe TaOIHIl, TUarpaMm, rpa@uKoB MO peabHBIM JaHHBIM.

[lepecranoBku u ¢akropuan. CoueTraHuss U YHUCIO COUeTaHUU. TpeyeonbHuK
Ilackana. Pemienue 3a7a4 ¢ UCTOJIb30BaHUEM KOMOWHATOPUKH.

l'eomempuueckas eeposmuocms. Cnyuaiinviii 86100p MOYKU U3 ueypsbl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCHU.

UcneiTanue. Ycenex u Heynada. Cepusi ucnblTaHui 10 niepBoro ycnexa. Cepus
ucnbiTanuii beprynau. BeposTHOCTH cOOBITHIA B cepur UCTIBITaHUN bepHysuim.

CiyuaiiHasi BelMYMHA M paclpelielieHue BEpOsSITHOCTEH. MaTeMaTuyecKkoe
OKHJaHUE U aucrnepcus. [[puMepsl MaTeMaTUYECKOr0 OKUIaHUS KAK TEOPETUUYECKOTO
CpPEIIHET0 3HAYCHUS BEIIMYMHBI. MaTeMaTH4YECKOE 0XKUIAHUE U JUCTIEPCHS CIIyYalHOU
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUM UCIIBITAHUN bepHyum».

[TonsiTe o 3akoHe OonbIIKMX uucell. V3MepeHue BEpOSITHOCTEH C MOMOIIBIO
gacToT. Poiib 1 3HaUeHHE 3aK0HA OONBIINUX YHCEN B IPUPOJC U OOIIECTBE.

IIpumMepHbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHrue OLIEHKHM JOCTUKEHUM TUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa MPOBOIUTCS B (hOpME TEKYIIETO U pyOeKHOTO KOHTPOJIS B BH/IE:
KOHTPOJBbHBIE PAbOTBI, CaMOCTOSITEbHBIE PAOOTHI, 3a4eThl, MaTEMaTUYECKHE
JTUKTAHTBI, TpPaKTUYECKUe pabOThl, MHUCHMEHHBIH OTBET 10 WHIWBHIYATHHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBAHUE.

s oOyyvatomuxcst ¢ 31IP Bo3MoxkHO u3MeHeHue GopMyJIUpPOBKH 3aJlaHUi HA
«TIOILIArOBYI0», aJanTallio MpeaiaraeMoro o0y4aroiiemMycsi TECTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepHalia: HCIOJIb30BAHUE YCTHBIX W MUCbMEHHBIX HHCTPYKIUH,
YIPOILEHHUE JIIUHHBIX CIOKHBIX (POPMYIUPOBOK MHCTPYKIIHMM, pEIICHUE C OMOPOU Ha
anropuT™, oOpasell, UCIOJIb30BAaHUE CIPABOYHON HH(POpMALIIY.
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MaremaTruka
5 KJace

Kontponpsnas padora Ne 1. Tema. HatypanbHbie uucina.

KonTtponbsnas padota Ne 2. Tema. JleficTBUS ¢ HATYpaJIbHBIMU YHCIIAMHU.

Kontponbhnas padota Ne 3. Tema. Mcnonb3oBanue CBOMCTB JeHCTBUM TTPU
BBIYHCIICHUSAX.

Kontponbnas pa6ota Ne 4. Tema. YTiabl © MHOTOYTOJIBHUKH.

KonTtponbsnas padora Ne 5. Tema. [lenumocTs yucen.

Kontponbshas padora Ne 6. Tema. OObIKHOBEHHBIE APOOH.

Kontponbsnas padora Ne 7. Tema. CnokeHue U BbIYMTaHHE IPOOEH.

Kontponbshas padora Ne 8. Tema. YMHOXKeHME U AelieHUE JpoOei.

Kontponbsnas padota Ne 9. Tema. [lecaruunsie Apoou. CpaBHEHHE JECATUUHBIX
TPOOEH.

Kontponbuas pa6ota NelO. JIeficTBUS C IECATUIHBIMH APOOSIMH.

Kontponbshas padota Ne 11. Tema. UToroBas koHTpoabHas padora.
6 kiacc

KonTtponbshas padota Nel. Tema. J[enuMOCTh HATYpaJIbHBIX YUCEN.

Kontponwsnas padora Ne2. Tema. O6bikHOBeHHAs 1poOb. OCHOBHOE CBOHCTBO
Tpo0wu.

Kontponwsaas padota Ne3. Tema. OtHomienue. [Iponopiiusi.

Kontponsnas padora Ne4. Tema. [IporieHT.

Kontponbsaas pa6ota Ne5. Tema. UeThipexyroapHuk. @opMyssl iepuMeTpa u
IUIOILAIN MPSMOYTOJIbHUKA.

Kontponenas padora Ne6. Tema. [lonoxutenbHble U OTpULIATETIbHBIE YHUCIA.
CpaBHEHUE NOJIOKUTEIBHBIX U OTPULATEIbHBIX YHACEIL.

Kontponsnas padora Ne7. Tema. CnokeHre W BhIUUTAHUE TIOJOXHUTEIBHBIX U
OTPULIATENBHBIX YUCET.

KonrtponbsHas padora Ne§. Tema. YMHOXKEHUE U JCICHUE IMOJOKHUTEIBHBIX H
OTPULATENBHBIX YHCEIL.

Konrponenas pa6ora Ne9. Tema. IIpsmoyronpHass cucTeMa KOOPAMHAT.
JnarpaMmel.

Kontponsnas padorta Nel0. Tema. Mtorosast KoHTposibHAs padoTa.

Auare0pa
[ kJyace
Kontponenass pabora Nel. Tema. Apudmerndeckune aecTBus ¢
palMOHATBHBIMH YHCIIAMH.
Kontponbnas pabota Ne2. Tema. CTeneHb ¢ HaTypajIbHBIM MOKA3aTEIEM.
Kontponbnas padota Ne3. Tema. bykBeHHbIE BbIpaXKEHUS.
Kontponbhnas padora Ne4. Tema. MHOTOUJICHBL.
Kontponbnas padota Ne5. Tema. DopMyiibl COKpaIEHHOTO YMHOXEHUS.
Konrtponbnas pabota Ne6. Tema. JIuneitHOoe ypaBHEHHE C OJIHOW MTEPEMEHHOM.
Kontponsnas padora No7. Tema. CucteMbl IUHEUHBIX YpaBHEHUH.
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Kontponwnas padora Ne 8. Tema. Koopnunate! u rpaduku.
Kontponbsnas padora Ne 9. Tema. [lonsitue pynkuuu. Jluneiinas GyHkuus.
KonTtponbsnas padora Nel(. Tema. ToroBast KOHTpoJibHas padoTa.
8 Ki1acc
Kontponbsnas pabora Nel. Tema. KBanpaTHblii kKopeHb. ApupMeTHUYECKU
KBaJpaTHbI KOPEHb.
Kontponenas paGora No2. Tema. Crenenb ¢ 1enbIM IOKa3aTeJeM.
CranpapTHBIN BUJ YUCIA.
Kontponwnas pabora Ne3. Tema. Anrebpauueckass apoOb. CokxpalieHue
TpOOeH.
KonTtponbsnas padora Ned. Tema. JleiicTBus ¢ airedpanyecKuMu JIpoOSIMH.
KonTtponbshas padota NeS. Tema. KBagparHubie ypaBHEeHHUS.
KontponwsHas pabota Ne6. Tema. YpaBHeHUs, CBOIAIIMECS K KBaJpPaTHBIM.
TekcToBbIE 3a1a4M, CBOIAIINECS K KBAIPATHBIM.
Kontponbsnas padorta Ne7. Tema. Cuctembl ypaBHEHUH.
Kontponbsuas pa6ota Ne8. Tema. UuciaoBbie HEpaBEHCTBA U MX CBOMCTBA.
KonTtponbshas pabora Ne9. Tema. CucteMbl HEPAaBEHCTB C OJIHON IEPEMEHHOM.
Kontponbshas padora Ne 10. Tema. @ukiuu. YuCIOBbIE PYyHKIUH.
Kontponsnas pabora Nel 1. Tema. UToroBas koHTpoJsibHas padora.
9 knacc
Konrponsnas padorta Nel. Tema. Uucna u BeIYUCIICHHUS.
Kontponbsuas pabota Ne2. Tema. YpaBHEeHUS ¢ OJTHON TIEPEMEHHOM.
Kontponsnas pabora Ne3. Tema. JIpoOHO-parinoHaIbHBIC YPAaBHECHHUS.
Kontponbshas pabora Ned. Tema. Cuctembl ypaBHEHUI C IBYMS IEPEMEHHBIMH.
Kontponwsnas pabora Ne5. Tema. JIunelinbie HepaBEHCTBA C OAHON IEPEMEHHOM.
KonTtponsnas paborta Ne6. Tema. KBagparHoie HepaBeHCTBa.
Kontponwshas padora Ne 7. Tema. KBanpatuunasi pyHKIUS U €€ CBOWCTBA.
Kontponwshas pabora Ne 8. Tema. Apudmerndeckas nmporpeccus.
Kontponbsnas pabora Ne 9. 'eomerpudeckast mporpeccus.
Kontponsnas padorta Nel0. Tema. MtoroBast KoHTposibHAS padoTa.

I'eomerpus
[ xJyacc

KontponsHass pab6ora Nel. Tema. OCHOBHBIE T€OMETPHYCCKHE CBONCTBA

npocTermmx Guryp.
KonrtponbHas pabota Ne2. Tema. CMeKHbIE U BEPTUKAIbHBIC YIJIbL.
Kontponbnas pabota Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYroJIbHUKOB.
Kontponsnas padota Ne4. Tema. PaBHOOEIpeHHBIN TPEYTOIBHUK.
Kontponbsnas padota Ne5. Tema. [lapannenbHbie npsimMble.
Kontponbhas padota Ne6. Tema. Cymma yriioB TpeyroiabHUKA.
Kontponbhnas padora Ne 7. Tema. OKpyKHOCTb U KPYT.
Kontponbnas padota Ne6. Tema. MToroBast KOHTpobHas paboTa.

8 kiacce
Kontponbnas padora Nel. Tema. UeTbipeXyroabHUKH.
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Kontponesnas padora Ne2. Tema. Cpenssist tuHus TpeyronbHuka. Cpensss
JUHUS TPANELHH.
Kontponbhnas padota Ne3. Tema. [lnomaas TpeyronbHuKa, mapaiieaorpaMmma.
Kontponbnas padota No4. Tema. [1nomanb nogoOHbIx duryp.
Konrtponbhnas pabota Ne5. Tema. Teopema I[ludaropa.
KontponbHas pa6ota Ne6. Tema. YTl B OKPY>KHOCTH.
KonTtponbsnas padota Ne7. Tema. toroBast KoHTposibHAsI paboTa
9 knacc
Kontponbshas padota Nel. Tema. PerieHue TpeyroyibHUKOB.
KonTtponbsnas padota Ne2. Tema. [Tnomaau TpeyroiabHuKa, 4eTHIPEXyTOIbHUKA.
Kontponbnas padora No3. Tema. BekTopsl.
KonTtponbshas padora Ned. Tema. JlekapTOBbl KOOPAUHATHI HA MJIOCKOCTH.
KonTtponbshas padota NeS. Tema. [IpaBuibHble MHOTOYTOJIBHUKH.
Kontponbnas padota Ne6. Tema. [lmomans kpyra u ero 4actei.
KonTtponbshas padota Ne7. Tema. ToroBast KoHTpoJibHAs paboTa.

BeposATHOCTH U CTATHCTHKA
7 wJjacc

Kontponwnas padota Nel. Tema. IIpencraBienue 1aHHBIX.
KonTtponbsnas pabora Ne2. Tema. OnucaTenbHasi CTaTUCTHKA.
Kontponsnas pabora Ne 3. Tema. Ciryuyaiinass U3MEHUHUBOCTb.
Kontponwsnas pa6ora Ne 4. Tema. BepossiTHOCT, M YacToTa CIIy4alHOTO

COOBITHS.

8 ki1acc
Kontponwshas padorta Ne 1. Tema. MuoxecTBa.
Kontponbshas pabora Ne2. Tema. BepossTHOCTB ci1ydyaltHOTO COOBITHSI.
Kontponshas pabora Ne 3. Tema. Cnyuaitabie cOOBITHS.

9 knacc
Kontponwsnas pabora Ne 1. Tema. DnemeHTs! KOMOMHATOPUKH.
KontponsHas padora Ne 2. Tema. Mcnibitanus.
Konrponsaas pabora Ne 3. Tema. Cnyuaiinasi BeTudnHa.
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IIJTAHUPYEMBIE PE3VYJIBTATBEI OCBOEHUA YUEBHOI'O ITPEAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDI:

MOTHBaIMs K OOYYCHHI0O MaTeMaTHKE M IEJICHANPaBICHHON MO3HABATEIHHOU
JeSITeNbHOCTH;

NOBBIIICHWE YPOBHA CBOCW  KOMIIETEHTHOCTH  4Yepe3  MPaKTUYECKYIO
JeSITeTbHOCTD, TPEOYIONIYI0 MAaTeMaTHYECKUX 3HAHWUN, B TOM YUCJIC YMEHUE YUUTHCS
y APYTHUX JIOJEH;

CIIOCOOHOCTHh OCO3HABAaTh CTPECCOBYIO CHTYAIMIO, OBITh TOTOBBIM JICHCTBOBATH
B OTCYTCTBHE TapaHTHH ycnexa;

cnocobHocTh oOyuaromuxcs ¢ 3[IP k oco3HaHuio cBOUX Je(ULUUTOB H
NPOSIBJICHUE CTPEMJICHHS K X TIPEOI0ICHHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTH JIOCTHXKUMBIC TICIIH;

YMEHHE pa3inyaTh y4eOHbIE CHUTyallid, B KOTOPBIX MOXHO JEHCTBOBATh
CaMOCTOSITENIHO, M CHUTYyallud, TJe CIEAyeT BOCIOIb30BAThCA CIPABOYHON
UHpOpMAIEH WITH IPYTHMH BCIIOMOTATEIbHBIMU CPEJICTBAMY,

CIOCOOHOCTb MIEPEHOCUTB MTOJIyYEHHBIE B X0/1€ 00yUCHUsI 3HaHUS B aKTyaJIbHYIO0

CUTyalUIo (MpU pEeLICHUH KUTEHCKUX 3a/1a4, TPEOYIOLUIMX MaTEMaTUUECKUX 3HAHUI);
CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHMIX W MpaBUJIaX MPOBEICHUS
IPOMEXYTOYHON U UTOTOBOW aTTeCTALlUU;
OBJIaJICHHE OCHOBaMU (PMHAHCOBOW I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHBI

Osnaodenue ynugepcanvbHuIMu y4eOHbIMU NOZHABAMETbHBIMU OCUCMEUAMU:

yCTaHABIMBATh  MPUYMHHO-CICACTBEHHBIE CBS3M B  XOJE  YCBOCHHS
MaTeMaTH4eCKOro MaTepuaa;

BBISBJIATH NEDUINT JAHHBIX, HEOOXOMUMBIX JUIsl PEIICHHS MOCTaBICHHON
3a/1a4H;

C TIOMOIIBIO YUYUTENSI BHIOMPATH CIIOCO0 PEIICHHS] MaTeMaTHYECKOM 3a1a9n
(cpaBHUBATH BO3MOXHBIE BAPUAHTHI PEIICHUSA);

NPUMEHSITh W TPeoOpa3oBbIBATh 3HAKM W CHUMBOJIBI B XOJE PEIICHHS
MaTeMaTH4eCKUX 3a/1ay;

yCTaHABJIMBATh UCKOMOE U JIAHHOE MPU PEUICHUH MaTEeMaTUYECKON 3aa4H;

MOHUMATh U UHTEPIPETUPOBATH HH(POPMAIIUIO PA3TUIHBIX BUIOB U (HOpM
MpEeACTaBICHNUS;

WJUTIOCTPUPOBATH pelIaeMble 3a1auu rpapueCKuMU CXEMaMU;

3 PeKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAILIHIO.

MMOHMMATh U MCHOJIb30BaTh MAaTEMAaTUUYECKUE CPEJICTBA HAMISIAHOCTH (Tpaduku,
qyarpamMMbl, TaONMIBl, CXEeMbl W Jp.) s WUIIOCTPAllUd, WHTEPIPETaLNH,
apryMeHTaIluu.
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Osnaoenue YHUGepcanbHblMu yueoHvImu KOMMYHUKAMUGHbIMU
delicmeuamu:

OpPraHU30BBIBATh YUE€OHOE COTPYIHHYECTBO U COBMECTHYIO NESITEIBHOCThH C
YUYUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBATh U HAXOJUTh OOIIKE CIIOCOOBI pabOThI; pabOTaTh B TPYIIIIE:
HaxOJUTh O0OIlee pEIIeHUE W pa3pematb KOH(MIUKTHI HAa OCHOBE COIJIaCOBAaHMUS
MO3UIINI U yu€Ta UHTEPECOB; CIyIIaTh MapTHEPA; (HOPMYIHPOBATH, APTYMEHTUPOBATH
1 OTCTanMBaTh CBOC MHCHHE;

MPOTHO3UPOBATh BO3ZHUKHOBEHUE KOH(JIUKTOB MPH HAJIUYUU PA3HBIX TOYEK
3peHHs] U pa3pemiaTh KOH(JIMKTHI Ha OCHOBE y4€Ta WHTEPECOB M TO3UIIMH BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOIO TMO3HIIMI0 U KOOPAUHUPOBATH €¢ C TMO3UIMUSIMU
NapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETr0 PEIICHHS B COBMECTHOMU
NeSATeTbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh PAOOTHI, JOCTUTaTh KAYECTBEHHOTO pe3yjibTaTa U
KOOPJIMHUPOBAThH CBOU JACHCTBHS C APYTUMU YICHAMU KOMaH/IbI,

OIICHUBATh KAYECTBO CBOETO BKJIaja B OOLIUN MPOITYKT.

Osn1adenue ynueepcanbHbIMU YUeOHbIMU PECYAAMUCHBIMU 0CUCMBUAMU:

CTaBUTH 1LI€TH, BHIOUPATH U CO3/1aBaTh AJITOPUTMBI JIJIsl pEIIeHUs] Y4eOHbIX
MaTEeMaTUYECKUX MPoOIieM;

IJIAaHUPOBATh U OCYUIECTBIATH JIEATEIIbHOCTD, HAIIPABJICHHYIO HA PEIICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKkTepa.

dbopMynupoBaTh W yAEpKUBATH y4eOHYIO 3ajady, COCTaBJIsATh IUIaH U
MOCJICIOBATEIBHOCTD JICMCTBUI;

OCYUIIECTBIISITh KOHTPOJIb MO 00pa3ily ¥ BHOCUTh HEOOXOIUMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATH MPOIECC U Pe3yJIbTaT y4eOHOM MaTeMaTHIECKOM
NEeATEIbHOCTH;

aJIeKBaTHO OLICHUBATh MPABHJIBHOCTD UJIU OIMIMOOYHOCTH BBIMIOJTHEHUS yUeOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYJAHOCTh U COOCTBEHHBIE BOBMOXXHOCTH €¢ PEIICHHUS;

CIMYaTh CIOCO0 NEWCTBHSI M €ro Pe3ysbTaT C 3aJaHHBIM STAJOHOM C IEIBIO
OoOHapyXEHUS OTKIIOHEHWH W OTJIMYHMH OT dTajoHa.

IpEeABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPU PEIICHUH y4eOHOU
3a/1a4H;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbLI JOCTUTHYT TpeOyeMblil pe3yiabTaT
NEATEeNIbHOCTH, OMPEAENSITh MO3UTHUBHBIE M3MEHEHMS] M HalpaBl€HUs, TpeOyrollue
JnajabHenIen paboThl;

PETYIMPOBATH CIIOCOO BBIPAKEHUS IMOITUH.

HHPEIMETHBIE PE3YJIBTATDI

Pe3ynbTaThl ocBOeHUsT yueOHOTO npenMera «Maremaruka (BKiItoudas aiareopy,
FEOMETPUIO, BEPOSITHOCTh M CTATUCTHKY)», paclpeiesieHHbIe MO rojam OOydeHUs,
bopMyIUPYIOTCS IO MPUHIIMITY H00aBJIEHHUSI HOBBIX PE3YJIbTATOB OT I0/ia K TOMY, yKe
Ha3BaHHbIE B MIPEABIIYIIUX rOAaX MO3UIINH, KaK IPABUIIO0, JOCIOBHO HE MMOBTOPSIIOTCH,
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HO YYHUTHIBAIOTCS (pe3yibTaThl OYEPEIHOI0 Troja MO YMOJYAHUIO BKIIIOYAIOT
pe3yNbTaThl IPEABIAYIIUX JIET).

TJIAHUPYEMBIE HPEJMETHBIE PE3YJIbTATBI OCBOEHUSI [TPUMEPHOM
PABOYEIT [TPOTPAMMBI KYPCA «MATEMATHKA» (IIO0 FTOJJAM
OBYYEHUST)

OcBoenue yuyebHoro kypca «Marematuka» B 5—6 Kj1accaX OCHOBHOM IIKOJIBI
JIOJDKHO 00ecrneyrBaTh JOCTHIXKEHUE CIICAYIOIMMX MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB:

5 KJIACC

Yucna u evluucnenusn
OpHEHTHPOBATHCS B IOHATHSX M OTIEPUPOBATh Ha 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATYPAJIBHBIMU YHCIIAMU, OOBIKHOBEHHBIMH U ICCATUYHBIMHU JIPOOSMH.

CpaBHUBATH U YIIOPSIOYMBATH HATypaIbHBIC YUCIIa, CPABHUBATH B TPOCTEUIITUX
cily4asix 0ObIKHOBEHHBIE IPOOH, IECSITUUHBIE JPOOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM (UMCIIOBOI) MPSIMOil ¢ COOTBETCTBYIOIIUM
el ynuciaoM u n3o00paxarh HaTypajJbHbIE YMCJIA TOUKAMHU HA KOOPAMHATHOMN (YHUCIIOBOM )
MIPSAMOM.

BoimonaaTs  apudmeTnyeckue JEUCTBHS C HATypaJbHBIMH YHUCJIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEHIITNX CITyYasix.

BrInonHATh IpOBEpKY, MPUKUIKY PE3yJIbTaTa BEIUMCICHUH.

OxkpyrasiTh HATypajIbHBIC YUCIIA.

Pewenue mexcmoeswix 3a0au

Pemate TekcToBble 3amaud  apUPMETHUYECKUM CIIOCOOOM M C IOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Tmepedopa BCEX BO3MOXHBIX BApUAHTOB (TpHU
HEO0OXOMMOCTH C HANPABIIAIONIEH TOMOIIBIO).

Pemate 3amaum, copepiKaliue 3aBUCUMOCTH, CBS3BIBAIONIUME BEIIMYWHBI:
CKOPOCTb, BpEMsI, PACCTOSIHUE; [eHa, KOJIMYECTBO, CTOUMOCTH (TIPH HEOOXOTUMOCTH C
MCIIOJIb30BAaHUEM CITPABOYHON MH(GOPMAITUN).

Hcnonp30BaTh KpaTKUE 3aMCH, CXEMBbI, TAOIUITBI, 0003HAYCHUS MPU PEIICHUU
3amad.

[Tonp30BaTHCS OCHOBHBIMH €TMHHUIIAMH U3MEPEHUS: IICHBI, MACChI; PACCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIPAXKaTh OJHU CJAWHHIBI BEIMYHMHBI dYepe3 Apyrue (mpu
HEO0OXOMMOCTH C OTIOPOI Ha CIIPABOYHYIO HH(POPMAIIHIO).

N3Bnekars uH(OpMaIUIO, NPEACTABICHHYIO B Ta0auIEe, Ha CTOJIOYaTOM
auarpaMMe, HHTePIPETUPOBATh MPEICTaBIICHHBIC TAHHEIEC, UCIIOh30BaTh JaHHBIC TIPU
pEIICHUH 3aad.

Haznaonan ceomempus

[Tonp30BaTHCSA TEOMETPUUYCCKUMHU TOHATHUSAMU: TOUYKA, MpsMasi, OTPE30K, JIyd,
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YT0J1, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

[IpuBomMTh TpHUMEpPHl OOBEKTOB OKPYXAIOMIETO MHpPA, HMEIOMUX (GopMy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, TP HEOOXOJAMMOCTH IO BH3yaJIbHOW OTOpeE,
CBS3aHHYIO C yTJIaMU: BEpIIWHA, CTOPOHA; C MHOTOYTOJbHUKAMH: YTOJ, BEPIIHHA,
CTOpPOHA, TUATOHAJIb; C OKPYKHOCTBIO: PaJNycC, TUaAMETP, IIEHTP.

N300pakaTh W3y4YeHHBIE TEeOMETpHUYECKHEe (HUTypbl Ha HEJIMHOBAHHOH U
KJIETYaTON OyMare ¢ TIOMOIIBIO IUPKYJIS U TUHEHKH (TT0CIIe COBMECTHOTO aHAJIH3a).

HaxonuTe MIMHBI OTPE3KOB HEMOCPEJACTBEHHBIM H3MEPEHHUEM C TTOMOIIBIO
JUHEHKHA, CTPOUTH OTPE3KHU 3aJaHHOW JUIMHBI; CTPOWTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcrnonp30BaTh CBOWCTBA CTOPOH W YIJVIOB MPSMOYTOJBHUKA, KBagpaTa I UX
TIOCTPOCHWS, BEIYMCIICHUS TUIOIIAIN U IIEPUMETPA.

Berauciare mepuMeTp HW  IUIOMAAbL KBajapara, MNPSIMOYTONbHHKA, (QUryp,
COCTaBJICHHBIX W3 TMPSAMOYTOJIbBHHKOB, B TOM 4Yucie (uryp, u300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaTBCA OCHOBHBIMH METPUYCCKUMM CIMHHMIIAMH H3MEPEHUS JIMHBI,
TUTOIIA/IM; BhIpaXKaTh OJHU CIMHUIIBI BEJTUIMHBI Yyepe3 Apyrue (Ipr HeOOXOAUMOCTH C
OTIOpPO¥ Ha CIIPABOYHYIO HH()OPMAIIHIO).

Pacnio3naBaTh mapaienenure]], Ky0, UCTIOIb30BaTh TEPMUHOJIOTHIO: BEPIIHHA,
pedpo rpaHb, U3MEPEHHUS;, HAXOIUTh U3MEPEHUS TapajuIelienunea, Kyoa.

Brerancnsate 00beM Ky0a, mapaiuienenuiiea 1Mo 3aJaHHBIM H3MEpeHUsM (C
OMOpO Ha ANTrOPUTM YYEOHBIX JEWCTBWI), IMOJI30BATHCS CIMHUIIAMHU H3MEPEHUSI
o0BEMa.

Pemate HecioXHBIE 3aladydl Ha W3MEPEHHE T'C€OMETPHUYECKUX BEIMYUH B
NPaKTUYECKUX CUTyanusiX (TP HEOOXOAMMOCTH C BU3YyaIbHOM OIIOPOiA).

6 KJIACC

Yucna u évtuucnenus

OpueHTHPOBATHCA B MOHATHUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C PA3IMYHBIMU BUJAMU YHCENT M CIOCOO0AMU WX 3aIUCH, TEPEXOIUTH
(ecrr 3TO BO3MOKHO) OT OJTHOM (POPMBI 3aMTMCH YHCIIA K IPYTOM.

CpaBHUBATh W YHOPSIOYMBATH IIEJIBIE YHCIIA, OOBIKHOBEHHBIE M JIECITHYHBIC
IpoOu, CpaBHUBATh YHUCJIA OJJHOTO U Pa3HbIX 3HAKOB.

BrimonHaThs apudMeTndecKkrue NeUCTBHS C HaTypalbHBIMHU U MEIBIMU YHCIIAMH,
OOBIKHOBEHHBIMU U JICCATUYHBIMH JIPOOSIMHU, MOJOKUTETBHBIMA M OTPUIIATEITHHBIMHU
YUCIIAMHU.

BeruncnsaTh 3HaU€HHS YMCTOBBIX BbhIPAKEHUM, BBIMOJHATH MPUKUIKY U OLICHKY
pe3yibTaTa BBIYMCICHHI; BBIMOJIHATh NMPE0oOpa30oBaHUs UYMCIOBBIX BBIPAXKEHUW Ha
OCHOBE CBOMCTB apu(PMETUUECKUX IEUCTBUM.

COOTHOCHUTH TOUKY Ha KOOPAWHATHOM MPSMOM C COOTBETCTBYIOIIAM €M YUCIOM
1 n300paxaTh YUciia TOYKAMH Ha KOOPAUHATHON MPSAMON, HAXOAUTH MOJIYJIb YHUCIIA.

COOTHOCHUTH TOYKH B MPAMOYTOJBHOW CUCTEME KOOPAWHAT C KOOpPAMHATAMU
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3TOU TOYKHU.

OKpyrJisITh 1eNble 4YKclia U JIeCSITUYHBbIe ApoOu (mo oOpasily), HaXOoJUThb
MPUOJIMKEHUS YUCEIL.

Yucnoevie u OyKkeeHHblE bIPANCEHUA

OpueHTHpOBaTHCS B MOHATUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C 3aIIUChIO CTETICHU YMCJIa, HAXOJIUTh KBaApPAT U KyO 4ucCIia, BEIYUCIATh
3HAYECHUS MTPOCTEHIIINX YUCITOBBIX BBIPAKEHUHN, COACPIKAIINX CTECTICHH.

[Tonp30BaThCcsl MpU3HAKAMU JEIUMOCTH (MIPU HEOOXOJUMOCTH C OINOPOM Ha
aJTOPUTM MpaBuUia), pacKJIaIbIBaTh HATYypaJIbHbIE YKMCJIA HA MIPOCTHIE MHOKHUTEITH.

Ilonv306amucsa macuimabom, COCTaBIATh MPOTOPIIMU U OTHOLIEHUSI.

Ncnonw3oBaTh OYKBBI 111 0003HAYEHUS YWCEN TPH 3alMCU MAaTeMaTHYECKHUX
BBIPDOKCHUN, HAXOAWTh 3HAUYCHHS OYKBEHHBIX  BBIPAXXEHUW, OCYIICCTBIISS
HEO0OXOUMBbIE TOJCTAHOBKU W IMpeoOpa3oBaHus (C OMOPOW HAa aJIrOPUTM YUYEOHBIX
NEeHCTBUM).

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmogwix 3a0au

Pemrate MHOTOIIIAroBBIE TEKCTOBBIE 3a/auyd apu(PMETHUECKUM CIIOCOOOM C
OTNOPOI Ha BOMIPOCHBIM IJIaH.

Pemiatp pocTeuime 3a7a4H, CBSI3aHHBIE C OTHOILICHHUEM,
IPOMOPUMOHATIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PElIaTh TPU OCHOBHBIE 3aJa4d Ha
IpOoOU U MPOLICHTHI.

Pemate 3amaum, coaepkamiue 3aBUCUMOCTH, CBSI3bIBAIOLIME BEIUYUHBIL:
CKOPOCTb, BPEMSI, pACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEIILHOCTD,
BpeMs, 00bEMa pabOThI, HCTIONB3Ys apu(METHICCKUE JICHCTBUSA, OLICHKY, TPUKUJIKY;
M0JIb30BAThCS €UHULIAMHU U3MEPEHUSI COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OyKBEHHBIE BHIPOKECHUSI IO YCIOBHUIO 33]]a4H TIOCIIE COBMECTHOTO
aHau3a.

N3Bnekars wHOpMamuio, MpeACTABICHHYIO B TaOnWIax, Ha JMHEHHOM,
CTONOYATON WM KPYroBOM JuarpamMmax, WHTEPIPETUPOBATH TMPEICTaBICHHBIC
JAHHBIE; UCIIOIb30BATh JaHHBIC MPU PELICHUU 3a/aY.

[IpencraBnars nHOOPMAIMIO C TMTOMOIIBIO TAOIHI, TUHEHHONW M CTOIOYATON
Iarpamm.

Haznaonan ceomempus

[IpuBoauTh mnpuUMEpsl OOBEKTOB OKPYXKAIOIIETO0 MUpa, UMerIux Gopmy
W3YUYEHHBIX TE€OMETPUYECKUX IUJIOCKUX UM MPOCTPAHCTBEHHBIX (QUTYp, TPUMEPHI
pPaBHBIX U CHMMETPUYHBIX UTYD.

N300pakaTh ¢ MOMOIIBIO ITUPKYJISA, TWHEHKH, TPAHCIIOPTHPA HA HEJTMHOBAHHON
Y KJIeTYaTOW Oymare n3ydeHHbIC TUIOCKHE TEOMETPUIEeCKUe GUTYPHI U KOHDUTYpaIInH,
CUMMETpPUYHBIE QUTYPHI.

Nmets mnpencraBieHre O TEOMETPUYECKMX MOHSTHUSAX: PABEHCTBO (QUTYD,
CUMMETpPHUSI, OCb CAMMETPHUH, IEHTP CUMMETPHUH.

HaxoauTs BeIMYMHBI YIIIOB U3MEPEHUEM C MOMONIBI0 TPAHCIIOPTUPA, CTPOUTH
yIJIbl 3aJJaHHOW BEJIMYMHBI, MOJb30BATHCA MPHU PELUICHHM 33Jad4 T'PaJTyCHOM Mepou
YIJIOB; PacIliO3HaBaTh HA YEPTEKAX OCTPBIU, MPSAMOM, pa3BEPHYTHIN U TYHOU YTJIbI.
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Beraucnare AnMHY JIOMaHOW, TEPUMETP MHOTOYTOJIbHHWKA, TOJIB30BAThCS
SAMHUIIAMHU U3MEPEHUsS JITMHBI, BRIPAXKAaTh OJTHUA €IUHUIIEI U3MEPEHUS JUTHHBI Yepe3
ApyTHe.

HaxonuTe, UCTIONB3ys YePTEIKHBIE WHCTPYMEHTBI, PACCTOSHHSI: MEXIY IBYMS
TOYKAMH, OT TOYKH JI0 MPSMOH, JNTHHY ITyTH Ha KBaJIpaTHOU CETKE.

Beraucnare  mwiomanbk  GUTYp, COCTaBICHHBIX U3  MPSAMOYTOJBHHUKOB,
HCITOJIB30BaTh pa30MeHNE Ha MPSMOYTOIBLHUKH, HA paBHBIE QUTYPBI, TOCTPAUBAHUE 10
MPSAMOYTOJIbHUKA; TI0JIb30BAThCS OCHOBHBIMH E€IWHUIIAMU W3MEPCHHs TUIOIIA/IHN;
BBIPYKATh OJTHU CAMHUIIBI U3MEPCHHSI TUTOIIAIN Yyepe3 Apyrue (Ipr HEOOXOIUMOCTH C
OTIOpPOil Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacrio3HaBaTh Ha MOJEISIX W HW300PAKCHUAX TUPAMHAY, KOHYC, IWIUHJP,
UCTIOJIh30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpo, TpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakath Ha KJI€TUATON OyMare mpsMOYTOIbHBIN MapajuIeICITUIICI.

Berauciisate 00bEM TPSIMOYTOJIBHOTO IMapajuielienuieaa, Kyoa, Mmoiab30BaThCs
OCHOBHBIMHU €JIMHHUIIAMHM HM3MEPCHHS 00bEMa; BBIPAKATh OJHU CIMHHUIIBI U3MEPEHUS
o0beMa vepe3 Apyrue (C ormopoi Ha CIIpaBOYHYIO WH(OPMAIIHIO).

PemaTe HecCOXHBIC 3a7a4l HA HAXOXJICHUE T€OMETPHUYCCKUX BCIMYHMH B
NPAKTHYCCKUX CUTYyalUsX (MpU HEOOXOAMMOCTH C BU3yaJIbHOH OIOPO).

IIJTAHVPYEMBIE IIPEJIMETHBIE PE3VJIBTATHI OCBOEHUS [TPUMEPHOI
PABOYEM I[TPOI' PAMMBI KYPCA «AJITEBPA» (ITO TOJAM OBYUYEHUS)

OcBoenue ydeOHOTO Kypca «AJredpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JODKHO OO0ecreynBaTh JOCTHKEHHE CICAYIOIUX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB:

7 KJIIACC

Yucna u évtuucnenus

BrimonHaTh, coueTass yCTHBIE M THCHBMEHHBIE TPHUEMBI, apudMeTHuecKue
JNEUCTBHUS C pallMOHAJIBHBIMH YHUCIIAMH.

HaxonuTe 3HAau€HUS 4YHUCIOBBIX BBIPAKEHUN; MPUMEHSATH pPa3HOOOpa3HbBIE
CIOCOOBI M TPUEMBI BBIYHMCICHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUH, COACpPIKAIIUX
OOBIKHOBEHHBIE U JIECATUIHBIC POOH.

[lepexoauTh OT omHOW (OPMBI 3amMHMCH YHUCEN K Apyroi (mpeoOpa3oBHIBATH
JNECSATUUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCITUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSIA0YMBATH PALIMOHAIBHBIE YHCIA.

OKpyrasare uncina.

BrINonHATh IPUKUIKY M OLEHKY pe3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUU
YHUCJIOBBIX BBIPAKEHUM.

BrInonHsATh AEMCTBUSA CO CTETIEHSIMU C HATYPAJIbHBIMU MOKa3aTeNsIMHU (C OMOPOit
Ha CIPAaBOYHYIO0 UH(POPMAIHIO).

[IpuMeHsTh TPU3HAKK JETUMOCTH, Pa3I0KEHUE Ha MHOXKUTEIU HATypPaIbHBIX
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qucen.

Pemate mpocreiiliiie TPaKTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBSI3aHHBIE C
OTHOILIEGHUEM  BEJIWYUH,  MPOMOPLUUOHAIBHOCTbIO  BEJIWYWH,  MPOICHTAMH,
WHTEPIPETUPOBATH PE3YJIHTATHI PEIICHUS 33]1a4 C YYETOM OTPAHUYCHUM, CBSI3aHHBIX CO
CBOMCTBaMU paccMaTPUBAEMbIX 0OBHEKTOB.

Anzebpauueckue evlparxcenus

OpueHTUpOBaTbCSI B TMOHATHSX M ONEpUpPOBaTh Ha 0a30BOM YpOBHE
anreOpanyecKo TePMUHOJIOTUEN U CUMBOJIMKOM.

Haxoauth 3HaueHusi OYKBEHHBIX BBIPAKCHUN TIPU 3aJaHHBIX 3HAYCHUSAX
NIEPEMEHHBIX.

BrinmonusaTe npeoOpa3oBaHus 1EJI0T0 BBIPAXKEHUS B MHOTOYJICH MPUBEICHUEM
MOJO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BrinmonHsaTh yMHOXKEHHE OJHOYJIEHA HAa MHOTOYIEH W MHOTOWICHa Ha
MHOTOYJICH, MPUMEHSTh (POPMYJIbI KBaJpaTa CyMMbI U KBaJipaTta Pa3HOCTH (C OMOpOi
Ha CIIPaBOYHYIO MH(POpMAIIHIO).

OcymiecTBasATh Pa3ioKEHUE MHOTOUYJIEHOB HAa MHOXHUTEIU C TOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYIIUPOBKU CJIaraeMbIX, MPUMEHEHUS
dbopMyJT COKpAIIEHHOTO YMHOXKEHHUSI (C OMOPOY HA CITPABOYHYHO MH(OPMAILIHIO).

[TpumensTh npeoOpa3oBaHusi MHOTOWICHOB JIJIsl pEIICHUS Pa3IMYHbIX 33724 U3
MaTE€MAaTHKH, CMEKHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypalbHBIMH IOKAa3aTENSIMU IS
npeoOpa3zoBaHus BEIPAKEHUI (C OTIOPOIA HA CIIPABOYHYIO HH(OPMAIIHIO).

Ypasuenuna u nepasencmea

Pemare nuHElHBIE YpaBHEHUS C OOHOW IIEPEMEHHOW, IPUMEHSS ITpaBUiIa
nepexoia OT UCXOJHOTO YPABHEHUS K PABHOCWIBHOMY eMy. [IpoBepsTh, saBiseTcs Jiu
YHUCJIO0 KOPHEM YPaBHEHUSI.

Nmets npencraBieHue o rpaduyecKux MEeToAax MpH PEIIeHUN JIMHEWHBIX
YPABHEHUHN U UX CUCTEM.

[lonOupaTes npuMepbl Map YHCEN, SBISIOMIUXCS PEHICHHEM JHWHEHHOTO
YpaBHEHHUS C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON TUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C ABYMS
MEPEMEHHBIMH; TTOIB3YSACh TPa(UKOM, MPUBOIUTH IPUMEPHI PEIIICHUS] YPABHEHHUS.

Pemiath cuctemMbl ABYyX JIMHEHHBIX YPAaBHEHUHN C BYMsI IEPEMEHHBIMH, B TOM
grciie Tpaduaecku (¢ Oopoi Ha alTOPUTM yUEOHBIX ACHCTBHI).

CoctaBisTh (Mociie COBMECTHOTO aHAJIN3a) U pellaTh JIMHEIHOE YpaBHEHUE WU
CUCTEMY JIMHEMHBIX YpPAaBHEHUW MO YCIOBHUIO 3aJayd, HHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ]a4M MOJyYEHHBIN pe3yIbTart.

Koopounamot u epagpuxu. @yuxuuu

N3obpaxaTh HA KOOPJAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, Jy4dd, OTPE3KH, UHTEPBAJIbl;, 3aMMCHIBATh YMCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTth B KOOPJMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAHHATaM;
CTpOHTH Ipaduku TUHEHHBIX QyHKIHA. CTpouTh rpaduk Gynknuu y = KX + b.

OnuchiBaTh C TOMOIIBIO (PYHKIUMNA U3BECTHBIE 3aBUCUMOCTU  MEXKAY
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BEJIMYMHAMU ([0 aJTOPUTMY Y4eOHBIX JEHCTBUM): CKOPOCTb, BPEMsl, PACCTOSHMUE;
LI€Ha, KOJIMYECTBO, CTOUMOCTh; IPOU3BOUTEILHOCTh, BPEMsI, 00BEM paOOTHI.
Haxonute 3HaueHue GyHKUUHU 110 3HAYEHUIO €€ apryMEHTAa.
[lonumate rpaduyeckuil crnoco0 NpenCTaBlICHUS W aHaIW3a HH(POPMALNH;
U3BJIEKaTh U UHTEPIPETHUPOBATHh UH(POPMALUIO U3 TpapUKOB peaabHbIX MPOLECCOB U
3aBUCUMOCTEN.

8 KJIACC

Yucna u evluucienus

Hcnonb3oBaTh HayalibHbIE NPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
qyuces JJIsi CpaBHEHUS, OKPYTJICHUS] U BBIYUCIICHUN; M300pa)kaTh JCHCTBUTEIIbHBIC
YyyCia TOYKAMU Ha KOOPMHATHOW MPSIMOM.

[IpuMensaTs mnoOHATHE apUMETHYECKOTO0 KBAJIPAaTHOTO KOPHS; HaXOJUTh
KBa/IpaTHbIC KOPHH, HCIIOJIb3ySl TPH HEOOXOJMMOCTH KaJbKYJISATOP; BBIMOJIHATH
npocreiimme TmpeoOpa3oBaHUsS BBIPAKEHUH, COJEpKalluX KBaJpaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnons3oBaTh 3amucu OOJIBIIMX W MAJIBIX YHCENT C TMOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucia 10.

Anzedpauueckue svlparxcenus

[IpuMeHATP TOHATHME CTENEHH C LEeJIbIM  I[OKAa3aTelIeM, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEpKAIlUX CTEIEeHH C IIeNIbIM ToKa3areiaem (¢
UCIOJIb30BAaHUEM CIIPABOYHON HH(POPMALIHH).

BhITIONIHATE HECTOXKHBIE TOXKJECTBEHHbIE MPEOOpa30OBaHMs PAIMOHATBHBIX
BBIPOKCHUH HAa OCHOBE IpaBWUJI JEHCTBHKM HaJ MHOTOWICHAMH W aJreOpandecKuMHU
TPOOSIMHU.

PackianpiBaTh KBaJpaTHBIA TPEXUJIEH HA MHOKUTEIIH.

[TpumensTh MpeoOpa3oBaHus BBHIPAKEHUN JJIA PEIICHUS Pa3IMYHBIX 3a/1ad U3
MAaTEMAaTHKH, CMEXHBIX IPEAMETOB, U3 PEATBHON IIPAKTUKH.

Ypasenenun u nepagencmea

Pewmiate nuHeliHble, KBaipaTHbIE YpaBHEHUs (C MCIOJIb30BAHUEM CIIPABOYHOU
uH(hOpMAaIMK) U paIlMOHANIbHBIE ypaBHEHUS, CBOJSIIUMECS K HUM, CHCTEMBI JBYX
YPAaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOAWTH MPOCTENIIINE UCCIIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
quclie ¢ NMPUMEHEHHEM TpauuecKux MpeacTaBleHUN (yCTaHABIWBATH, MMEET JIH
ypaBHEHHE WJIM CHUCTEMa YPaBHEHUW PEUICHHUS], €CIM UMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha ANTOPUTM YIEOHBIX ICHCTBHM.

[lepexoauTh OT ciOBeCHOW (HOPMYIUPOBKH 3a7aud K €¢ anredpandeckoin
MOJIEIA C TOMOIIPKO COCTaBJICHUS YPAaBHEHUS WIM CHUCTEMbl ypaBHECHUU,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHBIN PE3yJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKHU; PEIIATh
JIMHEHBIE HEPABEHCTBA C OJHOM MEPEeMEHHONW M UX CHUCTEMBI; JaBaTh rpauiuecKyro
WJUTIOCTPALMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu
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OnepupoBath Ha 0a30BOM YpOBHE (PYHKIMOHAJIBHBIE TMOHATHA WU S3bIK
(TepMHUHBI, CUMBOJIMYECKUE OOO3HAUCHMs); OMPEACNSATh 3HaueHUe (QYHKIUU 10
3HAYEHUIO apIyMEHTa; ONPEIENsATh CBOMCTBA (DYHKIIMHU IO €€ rpaduKy.

CtpouTh rpaduKu SneMeHTapHbIX GyHKIMi Buaa , Yy = X2, y=x3y =+/x ,y=

k; omuceIBaTh CBOMCTBA YMCIOBON (PyHKIMU 1O €€ TpaduKy (Mpu HEOOXOIUMOCTH C
X

HaIpaBJISIIOUIEH TOMOIIBIO).

9 KJIACC

Yucna u evluucienus

CpaBHUBATH U yIOPSAJOYUBATH PALIMOHAIIBHBIE U UPPAILIMOHATIBHBIEC YHCIIA.

Brimonusate apudmernyeckue ASMCTBUS ¢ pallMOHATBHBIMUA YKCIIAMU, COYETast
YCTHBIE U MHUCHMEHHBIE TMPHUEMBI, BBINOJHITh BBIUUCICHUS C UPPALMOHAIbHBIMU
YUCIIaMHU.

Haxonuth 3Hau€HMS CTENEHEU ¢ IEIbIMU NTOKA3aTeIsIMU U KOPHEW; BBIUUCIISITH
3HAYEHUS YUCIIOBBIX BBIPAKEHHUII.

OKpyraare JEWCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKUAKY pe3ysbTara
BBIYMCIICHUH, OLIEHKY YHCIIOBBIX BBIPAKEHUI.

Ypasuenua u nepasencmea

Pemrats nuHelHbIE U KBagpaTHbIE YPABHEHHUSI, YPABHEHHUSI, CBOJSAIINECS K HUM,
pocTeHIe IpoOHO-palliOHANIbHbIE YPaBHEHHUS.

Pemare mnpocreimme cuCTeMbl JBYX JIMHEWHBIX YpPAaBHEHHUM C JBYMS
NEPEMEHHBIMU U CUCTEMBI IByX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBISETCS
JIMHENHBIM (10 BU3YaJIbHOM OMope).

Pemate mnpocTeiiie TEKCTOBbIE 3a7auyd anreOpandeckuM CrocodoM ¢
NOMOILbIO COCTAaBJICHUSI YPAaBHEHUS WM CHUCTEMBI JBYX YpPaBHEHHU C JByMs
EPEMEHHBIMU.

[IpoBOoAMTE ITpOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHUI, B TOM
quclie ¢ NMPUMEHEHHEeM TpaduuecKux NpeacTaBleHUl (yCTaHABIWBATh, MUMEET JIH
YpaBHEHHE WIIH CUCTEMA YPABHEHUM PEILICHHUS], €CIH UMEET, TO CKOJIBKO, U TIp.).

Pemlate nuHEilHbIE HEPAaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA; H300paKaTh
pEILICHUE HEPABEHCTB HA YMCJIOBOM IMPSAMOM, 3alMCBIBATH PELIEHHUE C MOMOIIBIO
CHMBOJIOB.

PemaTte cucrempl TMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAOIINE
KBaJpaTHOE HEPABEHCTBO; M300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YKMCIOBOM
MPSMOM, 3alUCHIBATH PEIIEHNE C TOMOLIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA ITPU PELICHUH PA3JIUYHBIX 33/1a4.

Dynkuyuu

Pacno3naBath ¢yHKIMM u3y4eHHBIX BUAOB. [loka3piBaTh CXEMaTUYECKH
pacIooXeHHe Ha KOOPIUMHATHON TUIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, y = kX

- — — - k .
+b ,y=ax®+bx+c,y=xy= %Yy = ~ B 3aBHCHMOCTH OT 3HAYCHHi
KO3(pPUILIMEHTOB; ONKUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth U U300pakaTh CXEMaTUYECKU TpaduKkd KBaAPATHUYHBIX (PYHKIIHIMA,
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ONMCHIBATh CBOMCTBA KBAIPATUUYHBIX (QYHKLUN MO UX TpaduKam.

Pacnio3HaBaTh KBaApaTUyHyl0 (QYHKIUIO 10 (OopMyse, NPUBOAUTH IMPHUMEPHI
KBaIpAaTUYHBIX QYHKUHUNA U3 peabHOM KU3HU, PUZUKHU, TEOMETPHUU.

Apugpmemuueckan u cecomempuueckan npozpeccuu

Pacno3HaBaTh apu()MeTHUECKYIO U TEOMETPUUYECKYIO TPOrPECCUH MPU Pa3HBIX
crioco0ax 3agaHusl.

BbIMONHATS  BBIYMCHEHUS C  MCIOJB30BaHMEM  (QopMysn N-ro  4jeHa
apu(METHYECKOH M TEOMETPHUYECKOW MPOrpeccHid, CyMMBbI TMEpBBIX N wieHOB (C
OMOPOM Ha CIIPABOYHYIO HHPOPMALIUIO).

PemaTe 3aaun, cBsA3aHHBIE C YUCIIOBBIMH I10CJIEI0BATEIBLHOCTIIMHU, B TOM YUCIIE
3alayd U3 pealbHOM KU3HU (C HCIOJIb30BAHUEM KaJbKYJSATOPa, LU(PPOBBIX
TEXHOJIOTHH).

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTAThI OCBOEHUS ITPUMEPHON
PABOYEN ITPOTPAMMBI KYPCA «"EOMETPHSI» (ITO TOJJAM OBYUEHW )

OcBoenune y‘l€6HOFO Kypca «FGOMeTpI/IH» Ha YPOBHC OCHOBHOTI'O O6IIICFO
O6p&30BaHI/IH JOJIZKHO obecrieunBaTh AOCTHIKCHUE  CIICAYIOINUX IIPCIAMCTHLIX
O6p&30BaTeJILHLIX PE3YJIbTATOB!

7 KJIIACC

Pacno3naBaTh M3yueHHBIC T€OMETPUUECKUE (PUTYPHI, OTIPEACIIATh UX B3aUMHOE
pacIioioKeHne, u300paxkaTb TeoMeTpUUYeCKHe (UTYphI; BBITIOIHATH YEPTEKU II0
YCJIOBUIO 3ajaud. M3MepsATh JUHEWHBIE U YIJIOBBIE BEJIMYMHBI. PemiaTh 3agaud Ha
BBIYUCJICHUE JJIMH OTPE3KOB M BEJIUYUH YTJIOB.

JlenaTth rpyOyI0 OLICHKY JJUHEWHBIX U YTJIOBBIX BEJIUYHH MPEIMETOB B pealbHOU
KU3HHU, pa3MEpOB IMPHUPOJHBIX OOBEKTOB. PaziamyaTh pasMepbl ATHX OOBEKTOB IIO
MOPSAKY BEJIUYHUHBI.

CTpouth 4epTEeXHU K TEOMETPUIECKUM 3aj]lauyaM (C UCIIOJIb30BaHUEM CMBICIOBOM
OTIOPBI: HABOAIINE BOIIPOCHI H/UTH aITOPUTMA YICOHBIX ACHCTBUM).

[Tomp30BaThCA NpPU3HAKAMUA PABEHCTBA TPEYTOJBbHUKOB, HCIOJb30BaATh
MIPU3HAKY U CBOMCTBA paBHOOCAPECHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBoguTh  JOKa3aTENbCTBA  HECJIOXHBIX  IFE€OMETPUYECKHX  TEOPEM.

[Tonp30BaThCA MpPU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM MeEJIUaHbI, TPOBEJCHHON K TUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJbHUKA, B
pEIIeHNH TEOMETPUUYSCKHUX 3a/1a4 (C MCITOIB30BAaHUEM 3PUTEIIHHOM HATJISTHOCTH H/WITH
BepOaIBLHOM OTIOPHI).

OnpenensaTs MapaiaeIbHOCTh MPSAMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymaia. Onpenensith NapalieIbHOCTh MPSIMBIX C MOMOIIBIO pPaBEHCTBA
PACCTOSIHUM OT TOYEK OJTHOM MPSAMOM JI0 TOUEK JIPYror MPSIMOM.

Pemate 3agaum Ha KieTyaToit Oymare.

[IpoBOANUTH BHIUKMCICHUS U HAXOAUTh YUCIOBBIC U OYKBEHHBIC 3HAYCHUS YTJIOB
B TEOMETPUUYECKHUX 3a/a4axX C UCIOJIb30BAHUEM CYMMBbI YTIJIOB TPEYTOJbHUKOB U
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MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX NIPU TMEPECEUEHUU JABYX
MapajuIedbHbIX TMPSIMBIX CEKyILled. Pemars mpakTUyecKWe 3aJayd HAa HaXOXKICHUE
YIJIOB.

HNmets npeacrapiieHue O MOHATUE TEOMETPUUECKOTO MECTA TOYEK.

DOopMyJIMPOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpIAbl M JIHaMeETpa
OKPYKHOCTH, TOJIb30BAThCS UX CBOMCTBAMHU. YMETh NMPUMEHSATh 3TH CBOWCTBA IpPHU
pELIEHNH 3a]a4.

OpueHTUPOBATHCS B MOHATHUAX: ONMMCAHHAA OKOJIO TPEYTOJbHUKA OKPY>KHOCTD,
IIEHTP OMUCAaHHOW OKpY>XHOCTU. OnepupoBath Ha 0a30BOM YpOBHE (paKTaMu O TOM,
YTO OUCCEKTPHUCHI YTIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE MEPIECHAUKYJISIPbI K CTOPOHAM TPEYTOJbHUKA IEPECEKAIOTCS B OJHOM
TOUYKE.

OpueHTUpOBaTHCSI B TOHSATHUAX W ONEPUpPOBaTH Ha 0a30BOM YPOBHE:
KacarelbHasT K OKPYXKHOCTH, Te€OpeMa O IMEPHEHIUKYJIAPHOCTH KacaTelbHOM U
paanyca, IpOBEACHHOTO K TOUKE KacaHHUsI.

Nmers mpencraBiieHHE O NPOCTEUINUX TIE€OMETPUYECKUX HEPABECHCTB, HX
MIPAKTUYECKOM CMBICJIE.

[IpoBOAUTH OCHOBHBIE T'€OMETPUYECKUE MOCTPOEHHS C MOMOIIBIO LIUPKYJIS U
JIMHEWKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BHUIBl  YETHIPEXYTOJBHUKOB, HX  DJIEMEHTHI,
M0JIb30BAaThCSI UX CBOMCTBAMM MPH PELICHUH T€OMETPUUYECKUX 3a]ay.

OpueHTUpOBaThCS B MOHATHUM — TOYKM NEPECEUEHHUs] MEANaH TPEyroJibHUKa
(eHTpa Macc) B pelIeHUH 3ajay.

Branetrs noHsiTueM cpeaHEN TMHUM TPEYTOJIbHUKA U TPAIELUu, IPUMEHSITh X
CBOMCTBA MPU PEIICHUH MPOCTEUIINX TEOMETPUUECKHUX 3a1ad. MIMeTh mpeicTaBicHue
o teopeme Daneca u TeopeMe 0 NPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelieHus MpakTUYECKUX 3a/1a4 (C OMOpoi Ha 3pUTENIbHYIO HATJIAIHOCTb).

[IpumensaTs Npu3HAKKW MOAO00US TPEYrOJBHUKOB B PEIICHUH HECIOKHBIX
r€OMETPUUYECKHUX 3a]ay.

[Tonb3oBaTecst Teopemoit I[ludaropa mns pemieHus TEOMETPHUUECKUX U
MMPAKTUYECKUX 3a7a4.

Bnagetp mnonsATHMSAMHM CHHyca, KOCHMHyca M TaHIE€HCa OCTPOro yrjia
MPSAMOYTOJIBHOTO TpPeYyroiabHHKa. [lOIb30BATBCA 3THUMU TNMOHATHSAMM JUIS PELICHUS
MPAKTUIECKUX 3a7a9 (IPH HEOOXOJUMOCTH C OTIOPOI Ha alTOPUTM TIPABHIIA).

Boraucnare  (paznuyHbiMH - crocobamu)  (C OMOpPOM  Ha  CIIPAaBOYHYIO
nHpoOpMalMIO) TUIOWIAAb TPEYroJbHUKA ¢ IJIOMIAJANM MHOTOYTOJBHBIX (Uryp
(monb3ysich, rAe HEOOXOAUMO, KAIbKYJIATOpOM). [IpuMeHATh moJlydYeHHbIE YMEHUS B
MPAKTUYECKUX 3a7a4ax.

Bnagetp nNOHATHSAMHM BIOMCAHHOTO W ILEHTPAJbHOIO YIJja, HCIOJIb30BaTh
TEOPEMbI O BOHUCAHHBIX YIJIAX, yIJaxX MEXAY XOpJaMH (CEKyIIMMHU) U Yrie MEXIy
KacaTeJIbHOM U XOpJI0M MPHU PEIICHUU MPOCTEUIINX T€OMETPUUYECKUX 3a/1a4.
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Brnagets MOHATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBOWCTBA
OIMKMCAaHHOTO YETHIPEXYTOJIbHUKA TPU PEIICHUH MPOCTEHIIINX 3a/1a.

[IpuMeHATh TMOJy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEeMaTHUYECKHE
MOJIETIH TSI 3a/1a4 PEaIbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUMCICHUS C
NPUMEHEHHEM TOA00Ws W TPUTOHOMETpUH (TIONB3YSICh, TAE€ HEOOXOAUMO,
KaJIbKYJISITOPOM ).

9 KJIACC

3HaTh TPUTOHOMETPUUECKHUE (PYHKIIMHU OCTPBIX YTJIOB, HAXOJIUTh C UX MOMOIIIBIO
pa3IUYHbIE JIEMEHThI MPSMOYTOJBHOTO TPEYTOJbHUKA («pelieHrue MPSMOYTOIbHBIX
TPEYroJbHUKOBY). HaxoauTh (¢ TOMOIIBIO KaJIbKYISATOPA) JJIUHBI W YIJIBI JJIsS
HETaOIMYHBIX 3HAYCHUH.

[Tonw3oBaThess (hopMynamMu TPUBEJAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIAECTBOM JJII HAXOXJIEHUSI COOTHOIICHUWA MEXIYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMH (C OTIOPOM Ha CIPABOYHYIO0 UHGOPMAIIHUIO).

Hcnonb3oBaTh TEOpEMbl CUHYCOB UM KOCHUHYCOB JJISl HAXOXKJCHUS Pa3IMYHBIX
3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJbHUKOBY ), IPUMEHSTH UX MPU PEIICHUU
IPOCTEUIINX FEOMETPUUYECKHUX 3aa4.

Brnanets nonsatusiMu npeodpa3oBaHus 10100Ms, COOTBETCTBEHHBIX AJIEMEHTOB
no106HbIX Guryp. [loap3oBaThbest cBOMCTBAaMU OO0 TPOU3BOJIBHBIX QUTYP, YMETh
BBIUUCTSATh JJIWHBI U HAXOAUTH YIJIbl y MOAOOHBIX GUTYp (IO aIropuTMy yueOHBIX
nevictBuil). IlpumeHatrs cBoicTBa TOAOOMS B MPaKTUYECKUX 3ajadax. YMeThb
IPUBOJUTH TPUMEPHI TOJIOOHBIX GUTYP B OKPY’KAIOIIIEM MHUPE.

ITonb30BaThCss TEOpEMaMHU (110 BU3YaJIbHOM OMOpPE) O MPOU3BEICHUHN OTPE3KOB
XOp/, O MPOU3BEAEHNUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, IMOHUMAaTh HMX TCOMETPHUYCCKUM W (U3HUCCKHMA
CMBICII, IPUMEHSTh UX B PEIICHUN T€OMETPUIECKUX U (pu3ndeckux 3anad. [I[pumeHsTs
CKQJISIPHOE ITPOU3BEICHUE BEKTOPOB JJIs1 HAXOXKICHUS JJIMH U YIJIOB.

[Tonp30BaThCsa METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 33/1a4.

Brnanerb NOHATHUSMU TMPAaBUIBHOTO MHOTOYIOJIBHHMKA, [JIMHBI OKPYXHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaAMaHHON MEPBI yIiia, YMETh BBIYUCIIATH IJIOMIAIb Kpyra
M €ro vactei (C omopoid Ha crmpaBo4YHYr0 HMHGopManwio). [[pumMeHsATh moy4eHHbIC
YMEHHSI B IPAKTUUYECKUX 3a/1auax.

Haxomute ocu (Wiam NEHTPHI) CUMMETpUU (UTYp, TPUMEHSTH JIBIKCHHS
IJIOCKOCTH B MPOCTEUIINX CIydasiX.

[IpuMeHsTh MOJyYEeHHbIE 3HAHMS HA TMPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIEH Ji 3a7a4 PeajbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS C
MPUMEHEHUEM TMOJ00USI U TPUTOHOMETPUYECKHX (QYHKUMM (TOJIB3YSCh, TJIE
HEOOXOAUMO, KaTbKYJIATOPOM).
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IIJIAHUPYEMBIE ITPEMETHBIE PE3VJILTATEI OCBOEHUS IIPUMEPHOM
PABOYEN ITPOI'PAMMEBI KYPCA «BEPOSITHOCTb U CTATUCTHUKA» (TTO
I'OJAM OBYYEHUA)

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposiTHOCTh U cTatucTukay B 7—9
KJIACCaxX XapaKTEPU3YIOTCA CIEAYIOIUMH YMEHUAMMU.

7 KJIIACC

Uutate wuHOpManuio, MPEACTABICHHYIO B Ta0nuIaX, Ha JHarpaMmmax;
NpeACTaBIATh JIaHHBIE B BHJAE TaONUI, CTPOUTH JHArpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYTroBBIE€) MO MAacCHMBaM 3HAYEHUM (C UCIOJIHL30BAHUEM 3PUTEIBLHON
HaTJIITHOCTH W/WIIK BepOaIbHON OTOpHI).

OnuceiBaTh U MHTEPOPETUPOBATH  pEAIbHBIC  YHCJIOBBIC  JaHHBIC,
pe/CTaBICHHBIC B Ta0IUIAX, HA AUarpaMMax, rpadukax.

OpueHTHpOBATHCS B MOHATUAX U ONIEPUPOBATH UMU Ha 0A30BOM YPOBHE:
cpenHee apupMeTUYeCcKoe, MearaHa, HauOoJIblIee U HAaUMEHbIIIee 3HAYCHUS, pa3Max.

Nmers mpencraBiieHHe O CiIydyalHOW W3MEHUMBOCTH Ha MpUMEpax IIeH,

bU3UYECKUX BETUYUH, aHTPOIIOMETPUUYECKUX JIAHHBIX; UMETh MPEJACTaBICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

8 KJIACC

N3Bnekate u mnpeoOpa3oBbIBaTh HMH(POPMAIMIO, TPEICTABICHHYI0 B BHUJE
TaOIMI, auarpaMm, rpadyKoOB; MPEICTABIATh JaHHBIC B BHJAC TAOJHI], JUArpaMM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAIU3a JaHHbBIC C TIOMOIIbIO CTATUCTUUYECKUX
MoKa3aTeyieil: CpeaHUX 3HA4YeHWM U Mep pacceuBaHMs (pa3Max, IUCHEpPCUS U
CTaHJIAPTHOE OTKJIOHEHHUE).

HaxonuTe 4acTOThl YUCTOBBIX 3HAYCHUN U YaCTOTHI COOBITHI, B TOM YHCIIE TIO
pesyiapTataM HU3MEpeHuH W HAOmIoAeHUN (C  HCIOJB30BAHHEM  3PHUTEIIHHOM
HaTrJISTHOCTH W/WIN BepOaTbHOM OIOpPHI).

Haxonute BEpOSTHOCTH CIIy4allHBIX COOBITHI B OIBITAX, 3HAS BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE€ B ONBITAX C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSMH (C WCIIOIB30BAHUEM 3PUTEIBHON HATISAHOCTU W/WIA
BepOaIBLHOM OTIOPHI).

Nmers mnpencraBieHne o TpadUUECKUX MOJEIAX: JEPEBO  CIIy4ailHOTO
AKCHEPUMEHTA, AUArPaMMbl Dijiepa, YUCIOBas IpsiMas.

OnepupoBaTh MNOHATUSIMH Ha 0a30BOM YPOBHE: MHOKECTBO, MOJMHOKECTBO;
BBITIOJIHATH ONEPAIMK HaJl MHOKECTBAMU: 00BbEUHEHUE, TIEpECEeUCHUE, T0TIOTHEHUE;
MEePEUYUCHISATh  DJIEMEHThl  MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXECTB  (C
HCIIOJIb30BaHUEM BU3YaJIbHOW OMOPHI).

Nmets mpencraBieHre o rpaduueckoM MpEICTAaBICHHE MHOXECTB U CBA3EH
MEK]ly HUMH JIJISI OMIMCAHUs MPOLIECCOB U SABJICHUMN, B TOM YHCJI€ IPU PEIICHUU 3a1a4
U3 IPyTUX YYEOHBIX TPEAMETOB U KyPCOB.
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9 KJIACC

N3BnekaTe 1 mpeoOpa3oBeIBaTh HHPOPMALIHIO, TPEICTABICHHYIO B Pa3IMYHBIX
MCTOYHHUKAX B BUJE TaONMI], AMArpamMm, IpadUKoOB; MPEACTaBIATh JAHHBIE B BUJE
TabJIUL, AUarpaMM, rpaduxos.

PemaTe npocTeiiive 3aga4d OpraHu30BaHHBIM [IEPEOOPOM BapUAHTOB, a TAKXKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPAaBUI U METOJIOB.

Nmers mpencraBineHre o0 OMMCATENBHBIX XapaKTEPUCTUKAX JUIsl MAaCCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUCHHS U MEPBI pACCEUBAHUS.

HaxonuTte 4acTOThl 3HaUE€HUN W YACTOTHI COOBITUS, B TOM YHCJIE MOJIb3YSICh
pe3ysnbTaTaMy MPOBEACHHBIX U3MEPEHUN M HAOMIOACHUH (C OMOPOM Ha CIPaBOYHYIO
uHdOpMaInio).

HaxonuTe BEpOATHOCTH CIydyalHBIX COOBITUH B HM3YyUEHHBIX OMNbBITAX, B TOM
Ylclie B OMNbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
UCIIBITAaHUI JI0 IEPBOTO yCI€Xa, B CEPUAX UCIBITAHUI bepHyuiu.

Nmerp mnpencraBieHue O CIy4YalHOM BEJIMYMHE W O PaCHpPEACICHUU
BEPOSTHOCTEN.

HNmeTts mnpenacTaBieHHEe O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYUBOCTH M O POJIM 3aKOHA OOJIBLIMX YMCEN B
OpUpOJE U OOIIECTBE.

43



TEMATHUYECKOE INTAHNPOBAHUE

TemaTuueckoe IUIAHUPOBAHUE U KOJUYECTBE YacOB, OTBOJMMBIX HAa OCBOCHHE Ka)XIOW TeMbl y4yeOHOro mnpeaMera
«Maremaruka» IlpumepHON aganTUPOBaHHONW OCHOBHOM 0OOpPa30BaTENBHOW MPOrpaMMbl OCHOBHOTO OOLIEro 0Opa30BaHMS
oOydaroumxcs ¢ 3aJepKKOM INCUXWYECKOTO Pa3BUTHSA, B LEJIOM COBMAJAIOT C COOTBETCTBYIOUIMM pasneiaoM [IpumepHoii
paboueii nporpaMmMsl yueoHoro npeamera «MaTemaTnka» 00pa30BaTEIbHOM IPOrpaMMbl OCHOBHOTO 00111er0 oOpazoBanus. [lpu
sToM OpraHuzanus BIpaBe caMa BHOCUTb M3MEHEHHS B COJIEp)KAHME U paclpenesieHue y4eOHOro marepuajia o rojam
oOydeHHs, B TMOCJEAOBATEIILHOCTh M3yYEHHs TE€M M KOJMYECTBO YAaCOB HAa OCBOCHHME KaXKIOM TEMbl, oOmpeaeiaeHue
opraHu3anroHHbIX Gpopm 00ydeHus u T.1. OOOCHOBAHHOCTH IAHHBIX U3MEHEHUN ONpeieiieTcs BRIOpaHHBIM 00pa30oBaTEIbHON
opranuzanueid YMK, uHauBuayanbHbIMU MCUXO(PU3NIECKUMHU OCOOEHHOCTSIMU KOHKpETHBIX oOydatomnuxcs ¢ 3I1P, ctenensio
YCBOCHHOCTH HMMHU YYEOHBIX TeM, PEKOMEHJAIMsMU 10 OTOOpYy M ajanTaiuu ydyeOHOro marepuana I0 MaTeMaTHKE,
npeacTaBieHHbIMU B [[0CHUTENIBHON 3anUCKe.

5 kiaacc (He menee 170 u)

Ha3Banmue
pasnaesa (TeMbl)
Kypca (4ucio

OcHoBHOE co/iep:KaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00yYAKOIIMXCS

4acoB)
HarypajabHble JlecaTuuHas cuctema cuucieHus. P HarypanbHbIX uucell.|UduTarb, 3amuchIBATH, CPAaBHUBATh HaTypajbHbIE YHCIA;
yucia. Jleiicreus ¢ | Hatypaneubiii pan. Yucno 0. HartypanbHble uncia Ha KOOp-| y4aCTBOBATH B OOCY:KIEHHM CIOCO0OB YIOPSAOYMBAHUS
HATYPaJbHBIMH nuHAaTHOM mpsimoii. CpaBHEHHE, OKpPYIJIEHHE HATypalbHBIX|YACE.
qrcIaAMU YyHuCel. HN3006paxkaTs KOOPAMHATHYIO TMPAMYIO, OTMeYaThb 4HCIa

(43 g)

Apudmernueckue eHCTBHS € HATypajbHbIMM  YHCIAMH.
CpolicTBa HyJsl NpU CIOKEHUU M -YMHO)XCHHMH, CBOMCTBA
€IMHHULBI  Npu  ymMHOXeHuW.  IlepemectutensHoe  n
COUETATEIbHOE  CBOMCTBA  CIIO)KEHHS U YMHOXXCHMS,
pacnpedenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKaMU Ha KOOPJMHATHOW MPSAMON, HAXOAUTH KOODPIMHATHI
TOYKH.

HccnenoBarh cBOMCTBA HaTypajJbHOro psaa, unucen 0 u 1 npu
CIIOKEHUM U YMHOXKEHUMU.

Hcnosb30BaTh NPaBUJI0 OKPYTJIEHUS HATYPAJIBHBIX YHCEN TIPU
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Menumenu u Kpamuble 4YNCHA, PA3JIOKEHUE 4YHUCIA Ha
MHOxuTenu. JlemeHne ¢ ocratkoM. IIpocteie m cocTaBHBIE
gucna. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM.

Hucnossie BBIPaKEHUS; MOPSAOK IEHCTBUM.

Pemenue TeKcTOBBIX 3a/1a4 Ha Bce apu(pMeTHyecKue 1eUCTBUS,
Ha JIBUJKEHUE U MTOKYTIKH.

HEOOXOUMOCTH C OIIOPOM Ha aJITOPUTM IIpaBuUIIa.

BoimmoaHaTs apudMeruyeckue AEeHCTBHA C HATyPAIbHBIMU
YUCJIaMU, BBIYMCJISATb 3HAUEHUS YUCIOBBIX BBIPAXKEHUU CO
CKOOKamMM U 0e3 CKOOOK.

3anuchIBaTh NMPOU3BE/ICHUE B BUJIE CTEIIEHU, YUTATh CTEICHH,
HCNOJb30BATh TEPMHHOJIOTHIO (OCHOBAaHHME, TIOKA3aTelb),
BBIYMC/IATh 3HAYeHHSl CTENeHeld Ipu HEoOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbInosHATh, TNPUKUAKY M OUEHKY 3HAYEHUN YHCIIOBBIX
BBHIpOXCHUI, MpeAJaraTb U NMPUMEHSATh NMPUEMbI NPOBEPKHU
BBIYHCIICHU M.

Hcnonp30BaTh MpH BBIUMCICHUAX MepeMecTHTe]bHOe H
coyerarejibHOe CBOWMCTBA CJIOKEHHMS] W  YMHOMKEHMS,
pacnpedenumenbroe ce0UCmMeEo yMHoHceHus; GOpMyIUpOBaTh
U TPUMEHATh TpaBWiIa  MNpPeodpPa3oBaHHUA  YHCJIOBBIX
BbIPasKeHM I HA OCHOBE CBOMCTB apu()MeTHYECKUX AeHCTBU
NPHU HeOOXOAUMOCTH € HANPABJISAIOIIEH MOMOIIbIO.
®opmyJIMpoOBaTh oONpeAeaeHHs JeIUTeNsl U KpaTHOro (c
OTIOPOM Ha aJITOPUTM IIPABHIIIA), HA3BIBATD JICIUTEIHN U KPaTHbIE
4yucia; PAacmo3HaBaTh IIPOCTbIE M COCTABHBIE YHCHA;
(popmyIMpOBATH M NPUMEHSITH MPU3HAKH JICTUMOCTH Ha 2, 3,
5 9, 10, (c omopoil Ha aNrOpUTM MpaBUIA); NMPHUMEHSITH
AJITOPUTM DA3J0KEHUsS YHCJIA Ha MPOCTbIE MHOXHUTEIH;
HAXOAMTh OCTaTKU OT JICJICHUS U HEIIOJIHOE YaCTHOE.
Pacno3HaBarb HCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS O
HATypaJIbHBIX YUCIIAX, HPUBOAUTH MPUMEPbI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3bIBAHMSA U OTPULIAHUS BBICKa3bIBAHUM O
CBOIICTBaX HaTypalbHBIX YHCEI C OMOPOI Ha oOpasell.

Pemiath TEKCTOBBIE 3aJayll  apUPMETHUYECKUM CIIOCOOOM,
HCMO0JIB30BATH 3aBUCHMOCTH MEXIYy BEIUYUHAMU (CKOPOCTb,
BpEMSI, PacCTOSTHUE; I[eHa, KOTUYEeCTBO, CTOMMOCTh U Jp.) MpHU
HEOOXOJIMMOCTH C UCIOJIb30BaHUEM CIIPAaBOYHON MH(POpMaIUK:
aHAJIM3MPOBATH TEKCT 33/1a4u, epedopmMyMpoBaTh YCIOBUE,

45




HU3BJIEKATh EEODINVIVISE JIAaHHBIE, YCTAHABJIUBATH
3aBHCHMOCTH MEXAy BEIMYMHAMH TIPU HEOOXOAMMOCTH C
HaIIpaBJIAOIIEH TOMOILIBIO.

MopeupoBaTh XOJ PELICHHs 3aJa4d C IIOMOILBIO PUCYHKA,
CXEMBI, TaOJIUIEL.
IIpuBoauTs, pa3douparh
pELICHUI TEKCTOBBIX 3a]1a4.
C noMompbI0 megarora OUEHMBATDH IOJYYEHHBIM pe3yJbTart,
OCYHIECTBJSATH  CaMOKOHTPOJIb,  IIPOBEpsAss  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAMTh OLINOKH.

Pewamv 3a0auu ¢ nomowpio nepedopa écex 603MONHCHBIX
6apuanmos.

3HAKOMMTBCS € HCTOpPHei Pa3BUTHS apUPMETHKY.

pasjiMYHBIC  PCHICHHA, 3allMCU

Harasauasn
reomerpus. Jinnun
HA IJIOCKOCTH

(12 4)

Touka, npsiMasi, oTpe3ok, nyd. Jlomanasa. M3mepenue IHMHBI
OTpe3Ka, METPUYECKHE E€OUHULbI  WU3MEPEHUs]  JUIMHBI.
OKpY>KHOCTb U KPYT.

[Ipaktuueckas padora «IlocTpoeHue y3opa u3 OKpyKHOCTEI.

VYron. Ilpamoii,
N3mepenue yrios.

OCTPBI, TyHmOM H Pa3BEPHYTHIA YTJIBIL.

[IpakTuueckas padora «IlocTpoeHue yriony.

Pacno3naBare Ha 4eprexkax, pHCYHKaX, OINMCHIBATh,
UCIIONIb3Yysl TEPMUHOJOTMIO, W H300pakaTh C ITOMOILBIO
YEPTEIKHBIX ~ MHCTPYMEHTOB (TP HEOOXOJUMOCTH  TIO
BU3YaJbHOW OIOpE): TOYKYy, MPSAMYIO, OTPE30K, JIy4d, YTOI,
JIOMaHy!0, OKPY’HOCTb.

Pacno3naBath, NpUBOAUTH NpPUMePbl O00BEKTOB pPEaJIbLHOTO
MUpa, UMeIUX (opMy H3yYEHHBIX (GUTYp, OLEHMBATh HUX
JIMHEWHBIE pa3MepBbL.

Hcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI IS
MIOCTPOEHUS U U3MEPEHUS: M3MEPATH JUIMHY OTPE3KA, BEIMUUHY
yIiia; CTPOMTBH OTPE30K 3aJaHHOW JJIUHBI, YroJl, 3aJaHHOMN
BEJIMYMHBL; OTKJIAAbIBATH LIUPKYJIEM PaBHbIE OTPE3KU, CTPOUTH
OKPY’KHOCTb 33JJaHHOTO pajuyca.

HN3o06paxkaTs KOHPUTYpaLUW TeoMETpudYecKkux ¢Guryp us
OTPE3KOB, OKPYXHOCTEH, HMX YacTel Ha HEIMHOBAHHOM U
KJeTyatoil Oymare; mpemjaratb, OMUCHIBATH U 00CYKAATh
Croco0bl, AJrOPUTMBI TIOCTPOEHUS IIOCIE COBMECTHOTO
aHaJIn3a.

Pacno3naBath u M300pakaTh Ha HEJIMHOBAHHOM U KIIETYATOM
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Oymare MpsIMOH,
CPaBHUBATBD YTJIbL
BbIuMcasATh JJIMHBI OTPE3KOB, TOMaHBIX.

IlonnMaTh M  HMCHOAB30BaTh MPH  pelleHMH  3a4a4
3aBMCHMOCTH MEXIYy €IUHHUIIAMU METPUUYECKON CUCTEMBI MED;
3HAKOMMTbCS C HEMETPUUYECKUMU CUCTEMAMU MEpP; BbIPAKATH
JUIMHY B Pa3JIMYHBIX €AMHULIAX U3MEPEHHUS ITPU HEOOXOTUMOCTH
C OIIOPOM HA CIPABOYHYIO HH()OPMALHIO.

HccnenoBatb Gurypsl 1 KOH(QUTYpaIu, UCIOIB3Ys IU(PPOBBIE

pECypCHI.

OCTpBIH, TYIOH, pa3BEPHYTHIA  YIJIbI;

OOBLIKHOBEHHbBIE
npoou
(48 v)

Hpo6s. IlpaBunpHbie U HempaBuibHbIE Apodu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHHUE APOOECH.

CrnosxeHue U BbIYMTaHHE OOBIKHOBEHHBIX JIpoOeil. CMmemnianHas
npoOb. YMHOXEHHE U JieJieHHe OOBIKHOBEHHBIX IpOOeii;
B3aMHO-00paTHBIC IPOOH.

Pemenne TeKCTOBBIX 3a7ad, coaepkamux apoou. OCHOBHBIE
3a/1auu Ha APOOH.

[Ipumenenue OyKB 171 3aMCH MaTEMaTUUECKUX BBIPAXKEHUN U
MPEJI0KEHU M.

MopeaupoBats B rpaduueckod, mnpeaMeTHol Qopme, ¢
MOMOIUIbI0 KOMIIBIOTEPA MOHSTHS M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIpOOBIO.

YurtaTh M 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHbIE JPOOH,
npeniaraTb M 00CyKIaTh COCOObI YIIOPSA0YNBAHUS IPOOEH.
MN300paxkarb  OOBIKHOBEHHBIE  JpOOM  TOYKAMH  Ha
KOODAMHATHOW  MOPsIMOM;  MCIOJb30BATh  KOOPAWHATHYIO
MPSIMYIO JUIS CPaBHEHHSI IPOOEii.

DopMyJMPOBaTh, 3AIIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpOOM ¢ ONOpOH Ha TPaBHUIIO;
HCI0JIb30BATH OCHOBHOE CBOMCTBO JIpOOHM NSl COKpaujeHus
Opobeil u npusedeHus Opobu K HOBOMY 3HAMEHAMENO 8
NPOCMENUUX CLY4asix.

IIpencraBiasith 1m0 o00pa3lly CMEMIAHHYIO JApoOb B BHUIE
HEMpPaBUJIBHOM W  BBIACIATH LEIYyH 4YacThb 4YHUCIA U3
HENPaBUILHOU IpoOH.

BbinoHATL apupmernyeckue AeiicTBUS ¢ OOBIKHOBEHHBIMH
IpoOsIMM B TPOCTBIX CIIy4asx; MPUMEHSITh CBOiicTBa
apuQMeTUYECKUX ACHCTBUI IS palliOHATN3aIMY BHIYUCIICHUH.
BbInosHATH NMPUKHAKY M OLEHKY pe3yjbTaTa BBIYHMCIICHUI;
NnpeiaraTtb 1 NPUMEHATh NPUEMBbI IPOBEPKH BbIUNCICHUH.
IIpoBoauTH McC/Ie0BAaHUS CBOWCTB JApo0el, omupasch Ha
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YHUCJIOBBIE HKCIIEPUMEHTHI (B TOM YHCIE C
KOMIIbIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOXKHBIC BEICKA3BIBAHUS O JPOOSIX,
NMPUBOAUTH NPUMeEPBI U KOHTPIIPUMEPHI.

Pemars npocreilline TEKCTOBBIE 3aJaud, COAEpKallue
JIpOOHBIE TaHHBIC, U 3aJaYl HA HAXO0JCOeHUe Y4acmu Yeno2o u
Yeno2o no e2o Yacmu, 8blAGAANb UX CXO0CMEA U PA3TUYUA.
MopaenupoBaTh XO0J PEIICHUS 3aa4yd C MOMOUIBIO PUCYHKA,
CXEMBI, TAOJIUIEI.

IIpuBoauThL, pa3duparb, OUEHMBATHL PA3UYHBIC DPEIICHMUS,
3aMUCH PENICHHH TEKCTOBBIX 3a/ad MPH HEOOXOJUMOCTU C
HAIPABJISIONIEH TOMONIIBIO.

C nomombi0 meaarora OUEeHWBATH IOJYUYCHHBINH pe3ysbTarT,

IIOMOIIBIO

OCYHIECTBJSATh  CaMOKOHTPOJIb,  TMPOBEPsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTDH OITUOKH.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS apu(PMETHKH.

Harasanas MHoroyronpHuku.  YeThIpeXyroiabHUK,  IOPSIMOYIOJBHUK, | Pacmo3dHaBarb, u300pamarb C IOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pPYKH, MOJEIUpPOBaTh H3 Oymaru

MHOroyroJibHUKHU TpeyrobHuK. MHOI'OYTOJIbHUKH.

(104 IL10wWa/b U MepPUMETP MPAMOYTOIBHIKA H MHOTOYTONBHUKOB, I[IpuBoauTH MpuMepbl 00BEKTOB PEATLHOTO MHPA, UMEIOLINX
COCTABIEHHBIX M3 TPSMOYIONBHUKOB, eIMHHMIsI W3Mepenus| POPMY — MHOTOYrojibHUKa, TIpAMOYTOJIbHIKA, — KBa/paTa,
momay. [lepuMeTp MHOrOYTroMBHUKA. TPEYroJIbHUKA, OLIeHUBATh UX JIMHEHHBIEC pa3MeEpBbI.

BbluMcasaTh: MEpUMETp TPEYroibHHUKA, MPSIMOYTOJIbHUKA,

MHOI'OYT'OJIbHUKA; IUIOIIAAb MPSAMOYTOJIbHUKA, KBajpaTa (IpH
HEOOXOJIMMOCTH C OIOPOil Ha aJIrOPUTM yUeOHBIX JAECHCTBHI).
H3o00paxkaTh OCTPOYTOJIbHBIE, IPSMOYTOJIbHbIE u
TYNOYT'OJIbHbIE TPEYT OJIbHUKU.

CrponTh Ha KiIeT4aToil Oymare KBaJIpaT U NMPSMOYTOJIBHUK C
3aJJaHHBIMH JUIMHAMH CTOPOH.

HccaenoBarh cBoiicTBa MpsIMOYrojbHHMKA, KBajpaTa MyTEM
OKCIIEPUMEHTa, HAOIIOAEHUS, H3MEpEHUs, MOJCIMPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
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Pacno3HaBath WHCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS O
MHOT'OYTOJIbHUKaX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI.
HccnenoBath 3aBUCHMOCTBD IUIONIAM KBaJipaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOM CETKH ISl MIOCTPOEHUS
¢uryp;  pasduBaThb  NPAMOYIOJbHUK  Ha  KBaJApaThl,
TPEYTrOJILHUKHA, COCTaABJATHL (QUTypsl U3 KBaApaToB U
MPSIMOYTOJIBHUKOB M HAXO/IUTh UX IUIOINIA b, Pa30UBaTh (UTYPHI
Ha MPSMOYTOJBHUKU U KBAJPATHl U HAXOJIUTh UX TUIOMAIE (TIpH
HEO0OXOMMOCTHU C HAIPABIISIONIEH TOMOIIBIO).

BoipaxkaTh BeNMUUYMHY TUIOMIATXM B PA3IUYHBIX EIMHUIIAX
U3MEpPEHUs METPUYECKOW CHUCTEMBl Mep, HCIO0JIb30BATh
3aBUCHMOCTH MEXIY METPHUUECCKHUMHU €IWHUIIAMH H3MEPEHUS
IoHIaAd MpH HEOOXOJUMOCTH C ONOpPOMl Ha CIPaBOYHYIO
UH(pOpMaILUIO.

3HAKOMUTBCSI € MNpUMepaMH MNPHUMEHEHMsl IUIOMAIU U
nepuMeTpa B MPaKTHUYECKHX cuTyanusx. Pemars 3agaum w3
peanbHOM KU3HU, P HEOOXOIMMOCTH C OMOPOH HA aITOPUTM
MpaBuiia, 00CyK1aTh Pa3JIHYHbIe CIIOCOObI PEUICHUS 3a/1a4.

JlecaTUUHDbIE
npoou
(38 u)

Jlecsatnynas 3anuch apodeit. CpaBHEHHE AECITHYHBIX IPOOEH.

JICHCTBUS C ICCATHUHBIMU APOOsSMU. OKpyeieHue 0ecsmuyHblX
opobeil.

Pemenne TekCTOBBIX 3amad, coiepkamux apoou. OCHOBHBIE
3a/1a4u Ha JpooH.

IIpeacraBiasite JecATUYHYIO IpoOb B BUAE OOBIKHOBEHHOI,
YUTATh W 3alHCHIBATh, CPABHUBATBH JECATHYHBIE JpOOH,
npegjaratb M 00CYXKAaTb CHOCOOBI  YIOPSIOYHMBAHUS
JIECATUYHBIX APOOEH.

M300paxkaTh aecaTUYHBIE APOOM TOUYKAMU Ha KOOPAMHATHOMN
MIPSIMOM.

BBIABJISAITH CXOACTBA M Pa3IM4Usl [PABUI apUPMETHUECKUX
JeUCTBUM C HATYPaJIbHBIMH YUCIAMH U AECATHUHBIMU APOOSIMH,
[I0CJIE COBMECTHOI'O aHAJIU3a.

BbInoyHATL apupMeTHyeckue MAEUCTBUS C JIECATUYHBIMU
IpoOsSMU; BBINOJIHATHL NPHUKUAKY H OLEHKY pe3yibTara
BBIYUCIICHU.

IIpumensiTh cBoiicTBa apudmMeTHuecKkux AEHCTBHHA JUis
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panMoHaNIM3alMY BEIYUCIICHUH.

Ilpumenamey npasuno oKpy2nieHus oecamuyHvlx Opoodeil, IpU
HEO0OXOMMOCTH C BU3YAIIHLHOUM OMOPOH.

I[IpoBoauTL HCCAEAOBAHUA CBOMCTB JCCITHYHBIX JIPOOCH,
OMUpPAsICh Ha YHCIOBBIE HKCIIEPUMEHTHI (B TOM 4YHCIE C
MOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTth UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS O JIPOOSX,
NPUBOAUTHL  TNPUMEPbI W  KOHTPOPHUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHUS BbICKAa3bIBAaHUM.

Pemars npocreilline TEKCTOBBIE 3a/Jaud, COAEpKaIlue
JIPOOHBIC TAaHHBIE, M HA HAX0JCOEHUEe YaCmU Yel020 U Yenio2o no
€20 yacmu;, BbISIBJSITh UX CXOACTBA U Pa3iHyHsA.
MopaeaupoBaTh XOJ PEIICHHS 33Jaddl C TIOMOIIBI0 PHUCYHKA,
cXembl, TaOmuipl. Pa3douparb pa3iauvHbIe PEIICHUsS, 3alHUCH
pEUICHHI TEKCTOBBIX 3a/1a4.

OnepupoBaTth IpOOHBIMU YHCIIAaMU B pealbHBIX >KU3HEHHBIX
CUTyalUsIX.

C nomomb0 meaarora OLEHUBATH IIOJYYEHHBIN pe3ysbTarT,
OCYHIECTBJSATH  CaMOKOHTPOJIb,  IPOBEpsss  OTBET  Ha
COOTBETCTBHUE yCIIOBHIO, HAXOAUTh OLIUOKH.

3HAKOMHUTBCS ¢ HCTOPHeEH pa3BUTHS apUPMETUKH

Harasagnas
reoMeTrpus.
Tena u purypsl
B IIPOCTPAHCTBE
(9w

Mmnocoepannuku. Hzobpadicenue mrocoeparnnukos. Moodenu
NpOCMPAHCBEHHBIX Meil.

IIpamoyzonvHolii napannenenuneo, kyo. Pazeepmku xyoa u
napannenenuneod.
Obvem Kyba, npamoy20ibH020 napaieienuneod.

Pacno3naBaTh Ha 4Yepreskax, PUCYHKaxX, B OKPYKaKOLIeM
MHpe NPSIMOYTOJIbHBIN Napaenenunes, Kyo, MHOTOIpaHHHUKH,
ONUCHIBATb, HCHOJb3ysl TEPMHHOJIOTHIO, OLICHUBATH
JIMHENHBIE pa3MEpPBI.

IIpuBoaNTH MpUMeEPbI 0OBEKTOB PEATBHOTO MUPA, UMEIOIIUX
(GbopMy MHOTOrpaHHHUKA, MPSIMOYIOJIbHOTO Mapaiesienunesa,
KyOa.

M300paxkaTh Ky0 Ha KieT4aToi Oymare.

Hccaenosarb CBONCTBA KyOa, [PSAMOYTOJIBHOTO
napajuleJIenuIea, MHOTOIPAaHHUKOB, HCIIOJIb3Ysl MOZEIN IIpU
HEOOXOJIMMOCTH C HAaIPaBJISIONIEH TOMOIIBIO.
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Pacno3HaBaTh  pa3BepTKM  KyO0a W THapaUIelemHIe/a.
MoaeaupoBath Ky0 U mapajuielienune]l u3 OyMaru u mpodux
MaTepuaioB, 1o oopasiry.

Haxoauth u3MepeHHs, BBIYHCISATH TUIONIAL MOBEPXHOCTH;
00BEM Ky0a, IPSIMOYTOJILHOTO MapasuleieluIeia ¢ Omopou Ha
QITOPUTM Y4YEOHBIX JCHCTBHI; HMCCJI€I0BAaTh 3aBHCHMOCTH
00beMa Ky0a OT JUTMHBI €ro pedpa.

Habnawaath M NPOBOAUTH AHAJOTHHM MEXIY TOHATHSIMU
TUTIOINIAIN U 00BEMA, TIEPUMETPA U IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE W JIOKHBIC BBICKA3BIBAHHUS O
MHOTOTpaHHUKAX, MPUBOAUTH TPUMEPBI U KOHTPIPHUMEPHI.
Pemate 3a1a4m 13 peanbHOM KU3HMU.

IloBTOpEHUE
U 00001IeHnE
(104

[ToBTOpeHNE OCHOBHBIX MOHATHI W METOJOB Kypca S Kiacca,
000011IeHIE 3HAHU.

Bo1uuncjasaTs 3HaUCHUSI BRIPAKECHHM, COIEPKAIINX HATYPaTbHBIC
Yucia, OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, BBITIOIHITH
npeoOpa30BaHMs YKCEN NMPU HEOOXOIUMOCTH C HaIPaBJISIONIEH
MTOMOIIKIO.

BpiOupars  cmocod CpaBHEHHMSI  4YKCEJ,  BBIYUCIICHU,
NPUMEHSITh CBOMCTBA apuMeTHUecKux ACUCTBUN IS
paloHaIN3aUuy BEIYUCICHUH.

OcymecTBJISTH CAMOKOHTPOJIb BBHINIOJIHSIEMBIX JCHCTBUN U
CaMOIIPOBEPKY pe3yIbTaTa BEIYUCICHHIA.

Pemarr, mnpocreiimue 3aJa4M U3 pEATbHOM  KHU3HH,
NPUMEHATh MaTeMaTU4YeCcKue 3HAHMSA UIS PelIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
Pemars, mnpocreiilume 3axaum
CPAaBHHUBATH  CHOCOOBI  PEIICHUS
PalMOHAJILHBIH CIOCO0.

Pa3HbIMHU
3a/1a4y,

cnocodamu,
BbIOUPATH

6 kaacc (He menee 170 u)
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Ha3zBpanue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHOBHBIE BHUAbI J€ATCJIbHOCTH oﬁyqammnxcﬂ

4acoB)
HarypajbHbie ApudmeTraeckne ASUCTBHS ¢ MHOTO3HAYHBIMHU HATYypaTbHBIMY | BHIOTHATH apuMeTHYeCKHE JeiCTBHA C MHOTO3HAYHBIMH
ymncaa yuciamMu. YucioBble  BBIPpOKEHUs, TOPSIAOK JIEHCTBHM, | HATYpaIbHBIMH YHCJIAMH, HAXOAUTh 3HAYEHUS YHCIIOBBIX
(30 9) HCIIOb30BaHnE CKOOOK. OKpyTiIeHUE HATYpaIbHBIX YHCEIL. BBIpQXXEHUI CO CKOOKaMH U 0€3 CKOOOK; BHIYMCJIAATH 3HAYEHUS

Jlenutenu U KpaTHBIE YUCIA; HAUOONbWUL 00Ul Oerumeb U

HaumeHbvuiee 0611/;66 KpamHoe.

Paznoxenue uncna Ha MPOCThIE MHOKUTENHU. JleTMMOCTh

CyMMBI U POU3BEICHUS. JleTeHre C OCTaTKOM.
Pemrenue TekCcTOBEIX 3a/1a4.

BBIPKEHUH, COJIEPIKAIUX CTCIICHU.

BbINOJHATL NPUKHAKY M OIEHKY 3HAYCHUH YHCIOBBIX
BBIPOKEHUH, IPUMEHATH MPUEMBI TPOBEPKH pPe3yIbTaTa.
Hcnonmp30BaTh TPH  BBIUUCICHHUSX TepPeMeCTHTEIbHOEe H
coueTaTejbHOE CBOWCTBA CJIOKEHHUS] W  YMHOJKEHHSI,
pacnpeodenumenibHoe CEOUCHME0 YMHOMNCEHUA OMHOCUMETbHO
codcenus, CBOMCTBA apupMeTnyecKuXx AeiicTBHI.
HccaenoBarh  4YHCIOBBIE  3aKOHOMEPHOCTH,  MPOBOIUTH
YHUCJIOBBIEC SKCITIEPUMEHTHI.

@opMyJHpPOBaTH ONpeAedeHHsl JIEIUTENsT W KPaTHOTO,
HAanOOJIbIIET0 OOIEro IeUTeNs] W HaWuMEHBIIEro OOIIero
KpaTHOTO, MPOCTOT0 M COCTAaBHOTO YHCEJ; HCIIOJIb30BaTh 3THU
MOHATHUS MPHU PEIICHUH 3aAa4 (Tpu HE0OXO0IMMOCTH C OTIOPOH Ha
AJITOPUTM TIPABUIIA).

IIpuMeHSITH AJrOPUTMBbI BBIYHCICHHUS HaWOOJIBIIETO OOIIETOo
JIENUTENII W HaWMEHBIIEro OOIIero KpaTHOTO JBYX YHCET,
AJITOPUTM PA3JI0KEHHUS YMCIIa Ha MPOCTHIC MHOXKHUTEIIH.
HccnenoBarb cBoOicTBAa JEIMMOCTH CyMMBI U MPOU3BEIACHHUS
YKCEJI C ONIOPOI Ha BOMPOCHBIH TUIAH.

IIpuBoaAUTH TPUMePHI YHCET C 3aJaHHBIMH CBOWCTBaMH,
pacno3HaBaTh BepHbIe H HeBePHbIE YTBEPKICHUS O CBOMCTBAX
qrcell, ONMPOBEPraTh HEBEPHBIE YTBEPKACHUS C TOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpyupoBarh  MaTreMaTH4ecKHe  MNPeNJIOKEHHS  C
MTOMOIIIBIO CBSI30K «W», «UJIH», «ECIH. .., TO...» IO 00pasily.
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Pemiate TEKCTOBBIE 3a/1a4¥, BKIKOYAIOLIUE ITOHATUS IEIUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIIONB30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM HA BOIIPOCHBIN IIJIaH.
MopeaupoBarh XOJ pPELICHUSA 331a4d C IOMOIIBIO PHUCYHKA,
CXEMBI, TaOJIUIEL.

[TpuBonuTh, pa3Ouparb, OLEHUBATH Pa3jIUYHbIe pelIeHM,
3allUCH  PELIeHUIl TEKCTOBbIX 3a4a4 C HalpasJIsAoLIEH
IIOMOIIBIO.

Kprtrnueckn oneHMBaTh MOJYYEHHBIH pe3y/ibTaT, HAXOAUTh
OIIUOKH, OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCIOBHIO.

Harasauas
reoMeTpus.
IIpsimble Ha

II0CKOCTH
(79

Ilepnenouxynapuvle npsamvle. Ilapannenvrvle npsamoie.

PaccrosiHne mexay IByms TOYKaMH, OT TOYKHU JI0 IPSIMOI,

JUTHHA ITyTH Ha KBaJPAaTHOM CETKE.
IIpumepwl npsimulx 6 npocmpancmese.

Pacno3naBath Ha 4YepTexax, PUCYHKaxX CiIydal B3aUMHOTO
PacIoI0KEeHUS ABYX MPSIMBbIX.

HN306paxkaT, ¢ NOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB
KJIeTyaroil Oymare J[Be IepeceKaroluecss MpsMble, B
napaelbHble IpsAMble, CTPOUTh MPSAMYIO, IEPIEHIUKYIISPHYIO
JAaHHOM.

IIpuBoanTH NnpHUMepbI napaieIbHOCTH u
HEPIEHUKYJIIPHOCTH NMPSMBIX B IPOCTPAHCTBE.

PacnosHaBaTh B MHOIOYrOJbHHKAaX MEPIEHAUKYISApHbIE U
napauienbHble  cTopoHbl. M300pakaTh MHOTOYIOJIBHHMKH C
napaelbHbIMHU, IEPIeHIUKYJIIPHBIMA CTOPOHAMHU 10 00pasIy.
HaxoauTh paccTossHHE MEXIy IBYMs TOYKaMH, OT TOYKH JI0
OpsAMOM, JUIMHY INyTH Ha KBaJpaTHOM CeTKe, B TOM 4HCIE
UCIONb3Ys HU(PPOBBIE PECYPCHI.

Apobn
(32 g)

OObIKHOBEHHAss  JIpoOb,  OCHOBHOE€  CBOWMCTBO

cokpareHue apodeit. CpaBHeHHE U YIIOpSAA0UYMBaHUE Ipo0eii.

I[CCSITI/I‘{HLIG ,Z[pO6I/I U MCTpHUYECKad CUCTCMa MEP.

npodw,

Apudmernueckue  ngeictBUs ¢ OOBIKHOBEHHBIMHU

JACCATUYHBIMHA ,Z[pO6$IMI/I .

u

CpaBHUBATH U YNOPSIA0YUBATH JIpOOH, BHIOUPATH CIIOCOD
CpaBHEHHUSI IPOOCiA.

IIpencraBiasiTh JaecATUYHBIE APOOM B BHUAEC OOBIKHOBEHHBIX
npobeli U OOBIKHOBEHHBIE B BUE JECSITHUUYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIE MNPeICTABJIEHUs] IPOOHBIX YHCEN TPU HUX
CpaBHEHHH, TMPU BBIYUCICHUAX (TIPU HEOOXOAUMOCTH C

53




Otnomenue. Jlenenue B JaHHOM OTHOUIEHUU. Macwmao,
MIPOIOPLIHUSL.

[lonsTue mpoueHra. BeruncineHue npoueHta OT BEITUYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemenne TeKCTOBBIX 3aJa4, COEpKALIMX APOOU U IPOLIECHTHI.
[IpakTnueckas padota « OTHOIIEHUE ATUHBI OKPYKHOCTH K €€
TUAMETPY».

HaIPaBJIAIOLIEH IOMOILBIO).

Hcnoab30BaTh JeCATHYHBIE JAPOOM MpH TMPeoOpa3OBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BbINoJIHATHL apupMeTHYecKHe AeiicTBUSA C OOBIKHOBEHHBIMHU H
JECSITUYHBIMU IPOOSMU.

Bu1unciasarno 3HAYCHUS BBIPAKECHHUI, COAEpKAIINX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpOOH,  BBINOJHSTH
npeoOpazoBaHus JpodOel, BHIOUPATH €HOCO0, NPUMEHSITH
cBOlicTBa apuMeTHYEeCKUX NEHCTBUNM IS pallMOHAIA3AIUN
BBIYHCIICHU M.

CocTaBJSITh OTHOIICHUS U MPONOPLUH, HAXOAUTH OTHOLICHHE
BEJINYVH, IEIUTh BEIMUYMHY B JAHHOM OTHOILIEHHH.

Haxoauth 3KcnepMMeHTANbHBIM NYTEM OTHOILIEHUE JUIUHBI
OKpPYXKHOCTH K €€ jauamerpy (IpH HEOOXOTUMOCTU C
HaIPaBJISIONIEH TTOMOIIIBIO).

Haxoauth Macmral 1iaHa, KapThl UM BBIUUCISATH PACCTOSIHMUS,
HCITOJIB3YSl MacIITad C OTMOPOM Ha ATOPUTM YUEOHBIX JCHCTBUH.
OO0BSCHATH, UTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI peyuu CO
CJIIOBOM «IPOLEHT». BbIpa:kaTh NpoIeHTHI B Apo0sAX U ApoOu B
MIPOLIEHTAX, OTHOLLIEHUE JABYX BEJIMYUH B ITPOLICHTAX.
Bb14ucJsiTh MPOLIEHT OT YMCJIA U YUCIIO O €r0 MPOLIEHTY.
OxpyrasaTh 1podu U MPOLEHTHI, HAXOAUTh NTPUOIMKEHUS YUCeT
pU HEOOXOIUMOCTHU C UCIOIb30BAaHHUEM BH3YaJIbHOU OMOPBI.
Pemiate 3agaum Ha 4YacTH, NPOLEHTHI, MPONOPLUUH, Ha
HaxXoXkJIeHue Apodu (IpoIeHTa) OT BEIUYMHBI U BEIUYUHBI 10 €€
npobu (mpoueHTy), Apodu (IpoleHTa), KOTOPBIA COCTaBISET
onHa BenuuuHa OoT apyroil. IlpuBoauth, pa30upars,
OLCHUBATH PA3JIMYHbIC PELICHUs, 3AMMCU PEUIEHUN TEKCTOBBIX
3aJa4 Mpu HEOOXOJMMOCTH € HAITPABJIAIOIEH TOMOIIBIO.
H3Biaexkars wuHpopMauuMo U3 Ta0IMI W JgUarpamw,
WHTEPIPETUPOBATH TaOIUYHbBIE JTAaHHBIE, ONPENENATh
HauOobIlIee ¥ HAUMEHBIIIEE U3 MPEICTABICHHBIX TAaHHBIX.
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Harasanas
reoMeTpus.
Cummerpus

(6 1)

Ocesas CUMMeEMPUZL. HeHmpCl]lea}l CUMMeEMPUZL.

Ilocmpoenue cummempuunvlx gueyp.
Cummempus 8 npocmpancmee.

Pacno3HaBaTh Ha yepTekax U M300paKEHUAX, H300paxkaTh OT
PYKH, CTPOUTH C TOMOIIBI0O MHCTPYMEHTOB (Hrypy (OTpe30K,
JIOMaHYyl0, TpPEYTOJbHHUK, IMPSIMOYTOJIbHUK, OKPYXHOCTb),
CHMMETPUYHYI0 JaHHOM OTHOCHUTEJIBHO TMPAMOK, TOYKU C
HaIIPaBJIAOIEH TOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUU B OKPYKAIOIIEM MUDE.
MopeaunpoBarb 13 Oymaru ABe (QUIypbl, CHUMMETpPHYHBIE
OTHOCHUTEIIBHO IPSAMOW; KOHCTPYHPOBATh TI'€OMETPUYECKHUE
KOH(UTypaliu, UCII0JIb3Yys CBOWCTBO CHMMETPUH, B TOM YHCIIE C
MOMOMUIBIO IIU(PPOBBIX PECYPCOB C ONOPOM Ha AITOPUTM YUEOHBIX
JIEACTBHM.

Beipaxkenus
¢ OykBamMu

(6 1)

[TpumeHenue OyKB JUIS 3aIFICH MAaTEeMaTHICCKUX BBIPAKESHUN U
MPEIIOKEHUN.  ByKeenmvle  GblpajiceHus U YUCIOBbLE
NOOCMAaHOBKU.

ByKBeHHBIC paBEHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMITOHEHTA.
DopMYyJIbL.

HUcnoab30BaTh OYKBBI Isi 0003HAUYCHHS YUCEN, TIPU 3aIMUCH
MaTeMaTHUYeCKUX  yTBEP)KICHHWH, COCTaBISATh  OyKBEHHBIC
BBIPAYKEHUS 10 YCIOBUIO 33]1a4H.

HccienoBarb  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
WCITOJIH30BaTh OYKBBI JUISI UX 3aITHCH.

BbIuncjasiTh 4uCiIOBOE 3HAYCHUE OYKBEHHOTO BBIPAKEHUS TPH
3aJIaHHBIX 3HAYEHUAX OYKB C OMOPOM Ha QJITOPUTM YUEOHBIX
NIEUCTBUI.

3anuceIBaTh dhopmyibi: nepuMeTpa H IUIOIIA TN
NpSMOYTOJIbHUKA, KBaJpaTa; JUIMHBI OKPY>KHOCTH, ILIOIIAAH
KpyTa; BHINOJHATH BIYHCJIEHUS 110 STUM (HOpMyIIaMm.
CocraBiasitb (GopmMyJibl, BBIPOKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1I€HA, KOJIMYECTBO,
CTOMMOCTh; IPOU3BOJMUTEIBHOCTh, BpeMs, O00BEM pabOTHI;
BBITIOJTHATH BBIUMCIICHHUS IO 3TUM (opMyJiam.

HaxoauTh  HEW3BECTHBI  KOMIIOHEHT  apU(METHYECKOTO
JEUCTBUS.

Harasinnas
reoMeTpus.
Durypsi

YeThlpexyronbHUK, PUMEPHI YETBIPEXYTOJIbHUKOB.
[IpssMOyronpHUK, KBajJpaT: CBOICTBA CTOPOH,  YIJIOB,
JIMaroHaJieH.

MN300pakaTh Ha HEIMHOBAaHHOM M KieTyaToll Oymare c
UCIIOJIb30BAaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJIBHUKH C 3aJaHHBIMH CBOMCTBAaMU: C
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HA IUIOCKOCTH
(14 v)

N3mepenue yrios. Busibl TpeyroibHUKOB.

[lepumerp mHoroyrosbHuka. Ilnomane ¢urypsl. @opmyiisl
nepuMeTrpa M IUIOIIAJM HpsAMoyrojibHUKa. IlpubnmxeHHOE

M3MEpEeHUe TUIOMAIH QUryp.

Ipakxmuueckas paboma «IInowaos kpyeay.

NapajuIeJIbHBIMY, HEPIEHIUKYJISIPHBIMU, PAaBHBIMH CTOPOHAaMH,
OpsIMBIMUA ~ yIJdaMHd U Jp., PaBHOOEIPEHHBIH TPEyrOJIbHUK.
IIpensarats 1 00CyKAaTh CIIOCO0BI, AJITOPUTMbI IIOCTPOCHHUSL.
HccnenoBarb,  uCIONB3ys  OKCIHEPUMEHT,  HaOIIO/IEHUE,
MOJIEJIMPOBAaHUE, CBOMCTBA  INPAMOYrOJIbHUKA,  KBajpaTa,
pa3buBaTh Ha TPEYTOJHLHUKH C OTIOPOM Ha BOIPOCHBIN TIJIaH.
O00cHOBBIBATb, ONPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB
YTBEPKIACHUSI O NPAMOYroJIbHUKE, KBaJpare, Pacno3HaBaTh
BEpHbBIE U HEBEPHBIE YTBEPKICHUSI.

HN3mepsATh M CTPOUTH C MTOMOUIBIO TPAHCIIOPTUPA YIJIBL, B TOM
YHClI€ B MHOIOYI'OJbHUKE, CPABHMBATH YIJIbl; PACHO3HABATH
OCTpbI€, IPAMBIE, TYIIbIE, Pa3BEPHYTHIE YTJIbI.

Pacno3naBarth, H300paxaTh OCTPOYTOJIBHBIN, IPSIMOYTOJIBHBIH,
TYHOYTOJIBHBI, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroNbHUKH (TIpH  HEOOXOAUMOCTH C  HCIOJIb30BAaHUEM
BHU3yaJIbHOU OTOPHI).

Beruucasars epuMeTp MHOI'OYTOJIbHUKA, 101 1b
MHOTOYT'OJIbHUKA pa30MeHreM Ha MPSIMOYTOJbHUKU, HAa paBHbBIE
burypsl, UCMOJIb30BATh METPUUECKHUE €AUHULIBI U3MEPEHHUS
JUIMHBI U TJIOLIA/IA C OTIOPOM Ha aJrOpUTM y4eOHBIX JIEHCTBUI.
Hcnoab3oBaTh NpUOJINKEHHOE U3MEPEHUe JJIMH U IUIONIaIen
Ha KJeT4yaTo Oymare, NpUOIMKEHHOE U3MEPEHHUE JUIUHBI
OKPY’KHOCTH, TUIOLIAN Kpyra.

IHoaokuTEBHBIE T
OTpHUIIATE/IbHbIE
YHucJaIa

(40 u)

Lenbie qycIa. Mooyns yucia,

urnmepnpemayus MO()yJZ}Z. Hucnosvie NPOMEINCYMKU.

IlonmoxxurensHple U OTPULATCIIbHBIC

ceomempudecKka

qucia.

CpaBHeHue

ITOJIOKUTCIIbHBIX W OTPHULATCIbHBIX YHCCII. ApI/I(bMeTI/I‘leCKI/Ie
JIEVCTBHUS C MOJIOKUTEILHBIMU U OTpUIATCIIbHBIMU YUCIIaMHU.

Pemenne TekcTOBBIX 3aaa4.

I[IpuBOAUTH NPUMEPHI WCIOJIB30BAHUS B PpEAJbHON KHU3HU
HOJIOXKUTEIBHBIX M OTPHLIATEIBHBIX YUCEI.

M3o6paxkaTh nenbie yncia, MOJI0KUTEIbHBIE H OTPULIATEIbHBIC
YHCIIa TOYKAMH Ha YHUCIIOBOH MPSIMOM, MCMOJIb30BATH YHCIOBYIO
OPSAMYIO 115l CPAaBHEHHUS YHCEIL.

IIpuMeHsITH TNpPaBWJIA CpPAaBHEHMS, YNOPAJ0YMBATH IEIbIe
YUCIIa; HAX0OUMb MOOYIb YUCTA.

®opMy.THpPOBATH MPABUJIA BEIUUCICHUS C MOJOKUTEIBHBIMU U
OTPHILIATEIbHBIMUA YUCIIAMH, HAXOAUTb 3HAYEHMS] YHCIOBBIX

56




BBIPAKECHU, COZIepXKAIIUX JEUCTBUS
C TMOJIOKUTEIIBHBIMU W  OTPUUATEIbHBIMA YHUCIAaMU IIPU
HEO0OXOJMMOCTHU C OMOPON HA AITOPUTM MPABUJIA.

IIpumeHsATH CBOMCTBA CIOXKEHUSA W YMHOXEHHS  JUIS
npeoOpa3oBaHUsl CYMM U IMPOU3BEICHUM.

IIpencraBienue [IpsmMoyronpHass cucTeMa  KOOPJAMHAT HA  IUIOCKOCTU. | OOBSCHATH M WIKCTPUPOBATH MOHATHE IMPSMOYTOIHHOM
JaHHBIX Koopaunats! TOUKM Ha MJI0CKOCTH, adciucca U OpAuHaTa. CUCTEMBl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 1) CTonGUaThIe ¥ KPYroBble HarpPaMMBL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPJMHATHOM IUIOCKOCTH TOYKH U
[IpaxTuueckas pabora «IlocTpoeHue quarpamMm. urypsr Mo 3ajaHHBIM KOOPIMHATAM, HAXOMHTH KOODIMHATEI
Pemenne  TEKCTOBBIX  3a4ad,  COJCpXKAIMX  JaHHBIE, | TOUCK.
MpeACTaBICHHBIC B TAOIUIIAX M HA TUArpaMMax. Yurate cros0yarsie H KpYTOBBIC AnarpamMsl;
HHTEpPNPeTHPOBATH JaHHbIC, CTPOUTH CTOJI0YATHIE JUArpaMMBL.
HUcnosab30BaTh MHGOPMALMIO, TPEICTABICHHYIO B TaOJIHWIAX,
Ha JuarpamMmax JJjisl pelleHuss TEeKCTOBBIX 3aJay W 3aJad M3
peanbHOM KU3HH.
Harasanas IIpamoyzonvHolii napannenenuneo, Kyo, npusma, nupamuoa, |Pacnmo3HaBaTh Ha 4EpPTEKax, PUCYHKAX, OMUCHIBATH IMPaMULY,
reoMeTpus. KOHYC, YUTUHOP, wap u  cepa.  Hzo6padicenue | NpU3MYy, LWIHHIP, KOHYC, IIap, H300pasaTb UX OT PYKH,
Durypsl npoOCMpaHCMEEeHHbIX duzyp. Ilpumepul Ppazeeépmox | MO IMPOBaTh W3 OyMaru, IUIACTHJIMHA, MPOBOJIOKH U Jp. C

B IPOCTPAHCTBE
(CR))

MHO202PAHHUKOS, L;quuHOpa Uu Konyca.

Ilpakmuuecxas paboma «Co3z0anue Mooenell
NPOCMPAHCBEHHBIX Puypy.

Touamue oovema, eounuywvl uzmepenus oovema. Oovem
NpPAMOY20/IbHO20 napaiieienuneod, Kyoa, popmynst oovema.

Hanpasisoneld nomonisio. [IpuBoauTh mMpuMepbl 0OHEKTOB
OKpY’KaroIIero Mupa, UMeromux GopmMbl HA3BaHHBIX Tell.
Hcnonb30BaTh TEPMHMHOJIOTUIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PaINyC U TUAMETP, pa3BEPTKa.

H3yuarb, ucnonb3ys SKCIIEPUMEHT, HaONIOJCHUE, U3MEpEHue,
MOJICTTUPOBAHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOIICTBA Ha3BaHHBIX Tell, BHISIBJSITH CXOACTBA U Pa3IN4Ms:
MEX1y MUPaAMHUION U MPU3MON; MEKIY LHUIUHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BepTKHU MapaiieNenunena, Kyda, MPU3MBI,
MUPaMHJIBI, KOHYCA, IMIMH/PA; KOHCTPYUPOBAThH JaHHBIC Tela
U3 pa3BEPTOK, CO3/aBaThb MX MOJAEIM C HaNpaBISIIOLIEH
MTOMOLIBIO.
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Co3naBaTh MoOJeJIH MPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarwy,
IPOBOJIOKH, TUTACTHIIMHA | JIP.) C OMOPOM HA AITOPUTM y4eOHBIX
JIEACTBHM.

HN3mepsaTs Ha Mojaeasix: JUIMHBI peOEp MHOTOIPAaHHHUKOB,
JMaMeTp 1apa.

Boriuncaars mo  ¢opmynam: 00bEM  NPSAMOYIOJBHOTO
napajuiesienunena, Ky0a; HCIOJIb30BaTh EIUHHIIBI H3MEPEHUS
00bEMa; BBIYMCJIAATH OOBEMBI TEJ, COCTaBJIEHHBIX W3 KyOOB,
napajuleJienuIeoB; pemaTh 3aJa4l C pPealbHbIMHU JaHHBIMU C
ONOpOH Ha CIPaBOYHYIO HH(OMAIHIO.

IToBTOpEHHUE,
0000111EeHME,
CHCTEeMATHU3 AU

(20 g)

[ToBTOpEHNE OCHOBHBIX MOHITHA W METOJOB KypcoB 5 m 6

KJ1accoB, 0000IIeHe H CHCTEMaTH3alysl 3HAHUH.

Bo1unciasTh 3HaYEHUS BRIPAKEHUN, COACPKAIUX HATypaIbHEIE,
1eable,  TOJOXHUTEIbHBIE W OTPUIIATENIbHBIE  YHUCIIA,
OOBIKHOBEHHBIE W JIECATHYHBIE  JIpoOH, BBITIOJTHSATH
npeoOpa30BaHMsl YUCET U BBIPOKCHUN MPH HEOOXOAMMOCTH C
HaIPAaBJISIOIICH MOMOIIIO.

BriOupaTth criocod cpaBHEHUS YHUCEIT, BRBIYUCICHUN, IPUMEHATH
cBolicTBa apuMETUYECKUX JCUCTBUN JUIS palOHATU3AINH
BBIYHCIICHUH.

Pemarp nmpocreiinue 3axa4u U3 peaibHOM KU3HU, IPUMEHATH
MaTeMaTHYeCcKUe 3HAHUS JUId pElIeHUs 3a1ad U3 JPyrux
PEIMETOB.

PemaTh npocreiiiune 3a1a4u pa3HbIMH CIIOCOOAMHU.
OcylecTBJISTh CAMOKOHTPOJIb BBINIOJTHSAEMbBIX JCUCTBUM U
CaMOTIPOBEPKY pe3yIbTaTa BRIYUCICHUH.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OJAM OBYUYEHUA)
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7 knacc (He menee 102 u)

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoAEcpKaHuEe

OcHOBHBbIE BU/BI 1eITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaa u [ToHsiTHE palIMOHATBHOIO YHCTIA. CucreMaTH3UPOBATh U 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX
BbIYHCJICHUS. Apudmerndeckue IEHCTBUS C PAIIMOHATLHBIMU YUCIIaMHU. U JICCATUYHBIX TPOOSX.
PaunonanbHble CpaBHeHUe, YIIOPSA0YNBAHUE PAITMOHAIBHBIX YHCET. CpaBHHMBATH U YHOPSA0YMBATH APOOH, MpeoOpa3oBHIBAs MPU
ymciia CremneHp ¢ HaTypaJIbHBIM TTOKa3aTeJeM. HEOOXOJAMMOCTH  JIECSATHYHBIE JIpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne ocHOBHBIX 3a7au Ha JPOOH, MPOLIEHTHI U3 pealbHON | OOBIKHOBEHHBIE B JIECATHYHBIE, B YAaCTHOCTU B OECKOHEUHYIO

IIPAKTUKH.

[Ipyu3Hakn  1€IUMOCTH,  Pa3JIOKEHMS
HaTypaJIbHBIX YHCEI.

PeanbHbie 3aBHCUMOCTH. [Ipamas
MPOIMOPLIUOHAIBHOCTH.

Ha MHOXHUTEIN

u obOpaTHas

JECATUIHYIO APOOb.

I[IpumensiTb  pa3HooOpa3Hble  cHOCOOBI W NPHEMBI
BbIYMCJICHUS 3HAYEHHMH JPOOHBIX BBIPAsKeHUI, COAEPKALINX
OOBIKHOBEHHBIE M  JIECATHUYHbIE JpOoOM: 3aMEHSTh  IpHU
HEOOXOAMMOCTH  JIECATUYHYIO JApOOb  OOBIKHOBEHHOM W
OOBIKHOBEHHYIO JI€CATUYHOMN, MPUBOJIUTH BBIpAXKEHUE K (QopMme,
HanOosee ymOOHOW JUIsi BBIUYMCICHUH, TPeoOpa3OBBIBATH
IpoOHbIE BBIPAKEHUS HA YMHOXEHHE U JIEJICHHUE NECATUYHBIX
Ipobeii K JeMCTBUM C LENbIMU YncIaMu (IIPU HEOOXOAUMOCTH C
HAIPAaBJIAIONIEH TOMOIIBIO).

I[IpuBoauTH uMcI0Bble U OYKBeHHbIe NPUMePbI CTENEHU C
HATYpaJIbHBIM IIOKa3aTesieM, OOBSCHSS 3HAYEHHS] OCHOBAHHS
CTETNCHH U TOKa3aTelsl CTENEHU, HAXOAUTh 3HAYCHHs CTETICHeH

Buma @ (2 — M060e PAMOHANBHOE YHCIO, N — HATypPAIbHOE
YHCII0) C ONOPOM Ha CIIPABOYHYIO MH(POPMALHIO.

[ToHumaTh cMBbICA 3amucH OOJBLIIMX YHCET € MOMOIIbIO

JAeCATHYHBIX Apolei U creneHei yncaa 10, TpUMEHITh UX B

peabHbIX CUTyalusiX.

IIpuMeHATH NPU3HAKY IETMMOCTH, PA3JI0KEHHSI HA MHOXKHUTEIN
HaTypaJIbHBIX YHCEIL.

Pemars npocreiiime 3aga4y Ha 4aCTH, IIPOLICHTHI, IPOIIOPLUH,
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Ha HaXOXJEHUE ApoOH (MPOLEHTA) OT BEJIMYMHBI U BEJIMYUHBI 11O
e¢ apobu (mpoueHTy), Apodu (MpoIeHTa), KOTOPIM COCTaBISET
onHa BenuuuHa oT Apyroil. IlpumBoauth, pa3duparts,
OLICHMBAThH Pa3JIMYHbIE PEIICHUS, 3alMCU PELIEHUH TEKCTOBBIX
3az1a4.

Pacno3naBath U 00BSICHATH, ONIUPASACH HA OIPEEIICHUS, IPSIMO
IPONOPLOHANIbHBIE u oOpatHO MIPONOPIMOHATIbHBIE
3aBUCUMOCTU MEX]ly BETUYMHAMYU; MPUBOJAUTH NMPUMEPbI dTUX
3aBUCUMOCTEH M3 peajbHOro0 MHUpa, U3 JAPYTruX Yy4eOHBIX

IIPEIMETOB.
Pemare npocreimne NpakTHKO-OPHEHTHPOBAHHbIC 3aJa4M
HAa  aApoom, NPOLEHTHI, NpAMYIo u  o0paTHyI0

NPpONOPUHOHAJIBHOCTH, MPOIIOPIHUH.

Auiredpanyeckue

BBIPAsKeHHsI
(27 a)

bykBeHHbIe BeIpaxkeHnus. [lepemennsle. JlonmycTrmble 3HaYEHUS
nepeMeHHbIX. DOpMyJIbIL.

[IpeobOpazoBanrie OyKBEHHBIX BBIPAXKCHHM, PACKPBITHE CKOOOK
U TIpUBeJIeHUE MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTEMEHH C HATYPAIbHBIM MOKA3aTEIIEM.
MHoOrouneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHUE

MHOTOWIEHOB.  DOpMyJbI  COKPALICHHOTO  YMHO>KEHHUSI.

Paznoxenne MHOrOWIEHOB HA MHOXKUTEIIH.

OBaanerb Ha 0a30BOM YPOBHeE anredpandecKkon
TEPMHUHOJIOTUE U CHUMBOJMKOW, NMPUMEHATh €¢ B Mpoliecce
OCBOCHUS y4eOHOTO MaTepuraa.

Haxoautp 3HaueHNs1 OYKBEHHBIX BBIPAKEHHUI MIPU 3aaHHBIX
3HaYeHUSIX OYKB; BHIMOJIHATH BBIYUCIIECHUS 11O (OpMyIIaM.
BbInoHATHL npeoOpa3oBaHus LIEJI0T0 BRIPAKEHNUS B MHOTOWICH
MPUBEICHNEM MOJIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATL YMHOXKEHHE OJHOYIEHAa Ha MHOTOWIEH U
MHOTO4JIeHa HA MHOTOWIEH, MPUMEHATHh (POpMyJIbl KBajapaTa
CYMMBI U KBaJIpaTa pa3HOCTH C OMOPOM Ha CHPaBOUHYIO
uHpopmaIuro.

OcylecTBIATH Pa3IoKEHNE MHOTOYJICHOB HA MHOXKUTEIIN
MyTEM BBIHECEHUS 32 CKOOKU OOIIETr0 MHOKUTEINSI, TPUMEHEHUS
dbopMynbl  pasHOCTH KBagpaToB, (OPMYT COKpAIIEHHOTO
YMHOKEHUS C ONIOPOH Ha CTIPABOYHYIO HH(POPMAIIHIO.
I[IpumeHsiTh MpeoOpa3oBaHHE MHOTOWICHOB [UISI PEIICHUS
pa3IMYHBIX 3a/la4 U3 MaTEeMaTUKH, CMEXHBIX MpPEIMETOB, W3
peanbHOM NMPAKTUKHU.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATUKH.
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YpaBHeHus1
U HEPaBeHCTBA
(20 v)

VYpaBHeHue, IpaBuJIa npeoOpa3oBaHus
PAaBHOCUIIBHOCTb YPABHEHUM.
JIuHeiiHOE ypaBHEHUE ¢ OAHOUN MEPEMEHHON

YPaBHEHU,

IIEPEMEHHOM, PEIICHNUE JIMHENHBIX ypaBHEeHUH. Pemenne 3anau

C IIOMOIIBIO YPAaBHEHUM.

Jlunetinoe ypasneHue ¢ 08yMsA NEPEMEHHbIMU U €20 2Paghuk.
Cucrema JIByX JIMHEHMHBIX YPAaBHEHHUM C IBYMS T€PEMEHHBIMH.
Pemenne cucrem ypaBHEHHMM CMOCOOOM TIOJCTAHOBKH U

CIIOCOOOM CJIOKEHUSL.

Pemare inHEHOE ypaBHEHUE C OJHOU IIEPEMEHHOM, NPUMEHSAA
NPaBHJIa [1IEPEeX0/1a OT UCXOJHOI'0 YPAaBHEHHUsS K PABHOCUIBHOMY
emy Oouiee npocroro Bujia. [IpoBepATh, SABISETCS I KOHKPETHOE
YUCJIO0 KOPHEM ypaBHEHUS.

IlopOupars mpuMepbl Hap 4YHUCEl, SBISAIOLIUXCA PELICHHEM
JIMHEHHOI'O YPaBHEHUs C ABYMS [IEPEMEHHBIMH.

Crpouth B KOOPAMHATHOW IUIOCKOCTH TIpaduK JUHEHHOTrOo
YpaBHEHUsI C JBYMs IEpPEMEHHbIMU (IIpU HEOOXOAMMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM OMOpHI); MONb3YSICh TpapUKOM,
NPUBOAUTH NPUMeEPbI PELICHUS YpaBHEHUSI.

HaxoauTh pemieHHe CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHHM C
JBYMSI IEPEMEHHBIMU C OTIOPOI Ha aJITOPUTM yUeOHBIX AeHCTBUM.
CocTaBJiiTh M peliaTh ypaBHEHUE WIH CUCTEMY YpaBHEHUH IO
YCIOBUIO 3aJa4y¥, WHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1aydl TOJyYEeHHBIH pE3yJbTaT C OINOpPOW Ha
BOIIPOCHBI TIJIaH.

Koopaunartsi
u rpadpukm.
DOyHKUUHA
(24 a)

Koopaunara Touku Ha npsimoil. YnciioBble MPOMEKYTKH.
PaccTosinue Mexay nByMsl TOYKaMH KOOPJIUHATHOW TIPSIMOMN
[IpsimoyrosnbpHas cucreMa KOOpAMHAT Ha TUIOCKOCTH. [Ipumepbl
rpadukoB, 3a1aHHbIX hopMynamu. UTeHne rpadiKoB peabHbIX

3aBUCUMOCTEM.

[Tonsatue ¢ynknuu. I'paduk (ynkmuu. CpoiicTBa (yHKIIHA.

Jlunetinas  ¢ynkuusa. [loctpoenme rpaduka

byukiuu. 'paduk dyukipn y = KX + b.

JIMHEHHON

HN3o00pakatsh Ha KOOPAMHATHOM NpAMOK TOYKH,
COOTBETCTBYIOIIME 3aJaHHbIM KOOpAWHATaM, Jy4H, OTPE3KH,
MHTEPBAaJIbl; 3alIMCHIBATh UX HA AJIreOpandyeckoM sI3bIKeE.
OrMeyaTh B KOOPAMHATHOM IUVIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJIMHATaM; CTPOUTb TIpapUKH HECIO0XKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OPMYJIaMH, B TOM YHCJIE C HOMOLIbI LHU(POBHIX
nabopaTopuH.

IIpumensiTh, M3y4aTb NpPeMMYIECTBAa, MHTEPHPETHPOBATH
rpaguueckuii crnoco0 NpeacTaBiIeHUs U aHallu3a pa3Ho0Opa3HoOH
XKU3HEHHOH HH(pOpMaLUH.

OcBauBaTh Ha 6a30BOM YpPOBHE HOHATHE (DYHKIMH, OBJIAJIEBATh
(GYHKLINOHATIBHON TEPMHUHOJIOTHEH.

PacnoznaBathb smHeitHyo ¢yHkimio Y = kx + b, ommcwiBaTh
€¢ CBOICTBA B 3aBHCUMOCTH OT 3HaueHHH Ko durmeHToB K u b
(mpu HE0OXOAMMOCTH C OMOPOM HA AITOPUTM MPaBHIIA).
Crpours rpadpukn muHeliHON QyHKumu, pyHkuun Y = kx + b
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Hcnoab3oBaTh nM(pPoBbIE pecypebl s HOCTPOCHUS rPahuKoOB
(GYHKUIMN ¥ U3yYECHUSI X CBOWCTB.

IIpuBOIUTE PUMEPHI JIMHEWHBIX 3aBUCHUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SBJICHUSIX.

IloBTOpEHUE

H 00001eHNE
(649)

[ToBTOpEeHNE OCHOBHBIX MOHSTHN W METOJOB Kypca / Kiacca,

0000111eHNE 3HAHNU.

BbiOupaTh, NpPUMEHATH CHOCOOBI  CpPaBHEHUS  YHUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAXKEHHUH,  pelIeHUs
ypaBHEHU TTPU HEOOXOAMMOCTH C HAIIPABJISIFOIIEH TTOMOIIIBIO.
OcyumiecTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JCUCTBUHA U
CaMONIPOBEPKY pe3yJibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUiA,
MTOCTPOEHUM.

Pemats npocreiimme 3a1a4M U3 peaabHON KU3HU, IPUMEHATh
MaTeMaTH4eCKHe 3HAHUSA JUI DPELICHHs 3a/1ad U3 APYyTrux
IIPEMETOB.

Pemars mnpocreiiline TeKCTOBbIe 3a1a4M, CPABHUBATD,
BbIOUPATH CIOCOOBI PEIICHUS 3a1a4H.

8 kiacc (ue menee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4al0IINXCS

4acoB)
Yucaa n KBanpatHslit kopeHb U3 uncna. Ilouamue 06 uppayuonarvnom | PopmMyIMpoBaTh ONpeeaeHUe KBaJpaTHOTO KOPHA M3 YHUCIIA,
BBIYMCJICHHA. uucne. [lecamuunvie npubIUNCEHUA UPPAYUOHATLHBIX YUCE]L. apru(METHUECKOr0 KBaJPaTHOTO KOPHS HpPU HEOOXOTUMOCTH C
KBaaparubie Heticmeumenvhule uucaa. Cpagnenue 0elcmeumenbmbix ducel. | BU3yalbHOU OMOPOIL.

KOPHHU

Apudmernueckuit KBapaTHbII KOPEHb.

HpI/IMeHHTb onepanrio U3BJICYCHUA KBAaAPATHOI'O KOPHS U3
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(15 1)

VYpaBHeHue Bua X2 = a.

CaoiicTBa apu(MeTHIECKIX KBaJpaTHbIX KOpHEH.
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPDAKEHUH,  COAEpXKAIIUX
KBaJpaTHbIC KOPHHU.

quciia, HCMOJb3YH IIPU HEOOXO0AUMOCTH KAJIBKYJIATOP.
OIIeHI/IBaTL KBaApaTHBIC KOpHHA O CJIbIMU qucjiaMu u
JACCATUYHBIMU IIpO6$IMI/I.

CpaBHuBaTL ¥W  yNOPSAJOYMBATH  pPALMOHAIbHBIE U
HPppauOHAJIbHBIC YK CJia, 3allIMCAHHBIC C ITOMOLIBIO KBAaAPAaTHBIX
KOpHEW IIp1 HEOOXOIUMOCTH € HAMPABJISIOUIEH TOMOLIBIO.

HccaenoBarb ypaBHEHHE X2 = @, HaxoIuUTh TOYHBIE U

npubnKkeHHBIe KOpHU 1ipr @ > 0.

HccaenoBarb CBOMCTBA KBAJpPATHBIX KOPHEH, IPOBOISA
YHCIIOBbIE JKCIEPUMEHTHl C MCIOIb30BAaHUEM KaJIbKYJISATOpa
(KOMTIBIOTEDPA).

IlpumensaTs cBoiicTBa apu@MeTHYECKHX KOpPHeH AJs
npeodpPa3oBaHUsA BbIPAKEHUI.

BeinmosHsATh, mpocreiiine MNpeoOPa30oBaHMA  BBIPAKEHUH,
coJiep’KallnuxX KBaJpaTHble KOpPHU. BbIpakaTh nepeMeHHbIE W3
TeOMETPHUECKUX U (PU3NIEeCKUX (HOpMYI TpU HEOOXOAUMOCTH C
OINOPOI Ha MPaBUJIO.

BbIyHcaATh 3HAYEHHUA BBIPAXKCHUM, CONEPKAIUX KBaJpaTHBIC
KOPHH, UCTIOJIb3Ys IPU HEOOXOIUMOCTH KaJIbKYJIATOP.
Hcnonb3oBare B XOAE pElIeHUs 3anad  dJIEMEHTapHbIC
IPEJCTaBICHUS, CBA3aHHbIE C NPUOJIMKCHHBIMU 3HAYEHUAMU
BEJIMYHH.

3HAKOMHUTHCA C UCTOpUEH Pa3BUTHA MAaTEeMAaTHKH.

Yucaa u
BBIYHCJICHUSI.
Crenenn
C IeJbIM

MmoKasareJjiemMm
(7 =)

Crenens ¢ 1nensiM nokasaresiaeMm. CTaHnapTHas 3aMuch YUCIa.
Pa3mepbl 00bEKTOB OKPYXkKAIOIIEro Mupa (OT dJIeMEHTapHBIX
YaCcTHUIl 10 KOCMHUYECKHUX OOBEKTOB), JITUTEIBHOCTD MPOIECCOB
B OKPYXAalOIIeM MUpE.

CBoiicTBa CTENEHU C LEIBIM MTOKA3aTEIIEM.

®opMyJIMPOBATH ONpe/ie/ieHre CTETIICHH C IEJIbIM IOKa3aTeIeM
(pu HEOOXOAMMOCTH MO BU3YaJIbHOU OMOPE).

IIpencraBasiTh 3anKCch OOJIBIINX U MAJIBIX YHCEN B CTAHIAPTHOM
Bujge. CpaBHHMBATHL 4HCJIa W BEIWYHUHBI, 3allMCaHHBIE C
UCII0JIb30BaHuEM crenenu 10.

Hcnonb3oBarh 3amuch 4YHCEN B CTaHIAPTHOM BHAE JUIS
BBIPKEHUSI Pa3MEPOB OOBEKTOB, MIUTEIBHOCTH TMPOIIECCOB B
OKPY’KaIOIIEM MUPE.

DopMyJIHPOBaTh, 3allMCLIBATL B CUMBOJHMYECKON (popme u
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HWIIOCTPUPOBATL NPpUMEPaAMHU CBOMCTBA CTCICHH C O CJIbIM

nokasareneM (IIpd  HEOOXOAMMOCTH C  MCIIOJIb30BaHUEM
BHU3yaJIbHOU OTIOPHI).
IIpumensiTh  cBOMicTBA  CTENEHW JUIsl  [PeoOpa3OBaHUS

BBIPDQKCHUM, COACpXKALIUX CTEIEHU C LEIbIM IIOKa3aTelleM C
UCIIOJIb30BAHUEM  CIIPAaBOYHON HH(popmanyu. BpInogaHATH
AEHCTBHA C YHCIAMH, 3allMCaHHBIMM B CTaHIAPTHOM BHJE
(YMHOXXEHHE, JICTICHUE, BO3BEICHHIE B CTEIICHB).

Aareopanyeckue |KBanpaTHbslil TpexuieH. Pa3noxkeHue kBajgpaTHOro TpexwieHa | Pacmo3HaBaTh  KBajpaTHBIH  TPEXWIEH,  YCTaHABIUBAThH

BBIPaKeHMNS. Ha MHOKUTEJIH. BO3MOKHOCTH €T'0 PA3JIOKEHHSI HA MHOXKUTEIH.

Ksaaparusbiii PacknagbiBaTh HAa MHOXKHMTEJM KBaJpaTHBI TPEXUeH C

TpEX4JieH HEOTPHUIATSIIHBIM JTUCKPUMHHAHTOM IPH HEOOXOJUMOCTH C

5w OIOPO¥i Ha AJITOPUTM ITPaBHJIA.

Adaredopanyeckue | AnreOpanyeckas aApoOb. JlonmycTUMbIe 3HaYEHUS IEPEMEHHBIX, | 3anucbIBaTh areOpandeckue BeipakeHus. HaxoauThb 00sacTh

BbIPasKeHMH . BXO/ILUX B anredpanyeckue BoipaxeHns. OCHOBHOE CBOICTBO | ONIPEICTICHHSI PAIIMOHATEHOTO BBIPAYKEHHSL.

Aaredpanmdeckas | anredpanueckoit Apoodu. CokpareHue 1pooeii. BbINOJHATH YUCIOBBIC TMOACTAHOBKH M BBIYMCIATH 3HAYCHHC

ApooL Cnoxenue, BBIYUTAHUE, YMHOXEHUE U neneHue | ApoOu, B TOM YHCIIE C TOMOUIBIO KaJbKyJIATOPA.

(15 9) anrebpamueckux npobeit. I[IpeoOpazoBanue BbIpakeHui,| PopMyJIMPOBATH OCHOBHOE CBOMCTBO airedpandeckon Apodu u

coJieprKalux ainredpanyeckue Apoou. NPUMEHSATH €ro 1j1s npeoOpa3zoBaHus Ipooeii.

BbIno/HATL JeHCTBUSI C airedpandeckKuMu JpoOsMH  TpH
HEOOXOJUMOCTH C HampaBlisomed mnomouslo. [IpuMeHsTs
npeoOpazoBaHus BhIpaKEHHUM Ui pelieHus 3aiad. Bblpakarthb
nepemeHnbie u3 ¢opmyn (HU3HMUECKUX, TEOMETPUUYECKUX,
OMKCHIBAIOIIUX OBITOBBIE CHUTYyallMU) MPH HEOOXOJUMOCTH C
HAIPAaBIISAIONIEH TOMOIIBIO.

YpaBHeHnus KBanpatHoe ypaBHenue. HemonHoe kBaapaTHoe ypaBHeHHe. | Pacmo3HaBaTh KBaJpaTHBIE YPaBHEHHSL.

U HepaBeHCTBA. dopmyna KOpHEH KBaIpaTHOTO ypaBHEeHUs. Teopema Buema. |3anuchiBaTh (opmysy KOpHEH KBaJpaTHOTO YypaBHEHUS;

KBanpartubie Pemienne ypaBHeHwid, cBoAAIIMXCS K KBaApaTHRIM. [IpocTeifiiiue | pemiaTs KBaJpaTHble YPABHEHHUSI — TIOJHBIE W HETMOJHBIE (C

YpPaBHeHHS TPOOHO-pAIlMOHANIEHBIE YPABHEHHUS. MCIIOJIb30BaHNEM CIPABOYHON UH(POPMAIUN).

(15 9) Pemenne TEKCTOBBIX 3a7ad € TOMOUIbIO  KBajpaTHbIX | [IpoBoaMTh TpocTelilime WMCCIeTOBAHUSI  KBaJPATHBIX
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YPAaBHEHUH.

YPaBHEHUH.

Pemats ypaBHeHus1, CBOJSAIIMECS K KBAJIPATHBIM, C IIOMOIIBIO
npeoOpazoBaHuii U 3aMEHOM IEPEMEHHOM C ONOPOI Ha AITOPUTM
IpaBuUIIa.

Habnrogate M aHaANM3MpoOBaTh CBS3b MEXJIY KOpPHSAMU H
KO3 UIMEHTaMH KBAaJJPaTHOTO YpaBHEHMUSI.

IIpumenamo meopemy Buema on4 peuienus
3a0a4 (¢ ucnoavzosaruem oopasya).

Pemats TekcToBBIe 3agauMm  anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CJIOBECHOM (DOPMYIMPOBKHM YCIOBHS 3a/aud K
anredpandyeckol MOJENU MyTEM COCTAaBJIEHUS ypaBHEHHUS (IIpH
HEOOXOJUMOCTH C  HaMpaBJsIONIed MOMOUIbI0);  peliarh
COCTaBJIEHHOE YPaBHEHUE; HHTEPIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS ¢ MCTOPH e pa3BUTHUS aJIreOpPBI.

YpaBHeHus JluneiHOe ypaBHEHUE C JBYMs NEPEMEHHBIMH, ero rpaduk, |Pacmo3HaBaTh JuHEHbIE ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.
U HepaBeHCTBA. MIPUMEPBI PELICHUS] YPABHEHUH B 1IENIBIX YHCIIAX. Crpouthb rpapuKku JHMHEHHBIX YpaBHEHUH, B TOM YHCIE
Cucrembl Pemenue cucteM JBYX JIMHEHHBIX YpaBHCHHH C JBYMs |HMCIOJIB3ysl HudpoBbie pecypebl (MpH HEOOXOAMMOCTH C
YPaBHEHUi NepeMEeHHBIMU. [IpuUMepbl pelIeHus CUCTEM HEJIUHCHHBIX | OTIOPOM Ha alrOpUTM YYEeOHBIX AEHCTBUM).
(13 v) YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU. Paznuuath napasuienbHble M IEpeceKaroluecs: NpsMble M0 UX
I'pagpuueckas  unmepnpemayus  ypasHewus ¢  O8yMs|ypaBHCHHSIM.
nepeMeHHbIMU U CUCEM YPAGHEHUL C 08YMsL NepeMeHHbLMU. Pemiats cucrembl JABYX JIMHEHHBIX YpaBHEHUH C JIByMd
Pemienue TekCTOBBIX 33/1a4 C TOMOIIBIO CUCTEM YpaBHEHUIA. MEPEMEHHBIMH MOJICTAHOBKON U CII0KEHUEM.
Pemats npocreiiniye cUCTeMbl, B KOTOPHIX OJHO U3 YPaBHEHUU
HE SIBJISICTCS TMHEHHBIM MPU HEOOXOAUMOCTH C HApPaBISIOLIEH
MTOMOIIIBIO.
Ilpueooums  cpagpuueckyro  unmepnpemayuio  peuieHus
VPasHeHUst ¢ 08YMsl NepeMEHHbIMU U CUCeEM YPABHEHULL C 08 M3l
nepemeHHbiMU.
PemiaTh TeKkcTOBBIE 32/1a4H ANTeOpPandecKuM CIIOCOOOM.
YpaBHeHnust UucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyJIHPOBATH CBOlicTBa YHUCIIOBBIX HEPaBEHCTB,

1 HEPaBEHCTBA.

HepaBeHcTBO ¢ 01HOM NIEpeMEHHOM. JIMHENHbIE HEPABEHCTBA C

WITIOCTPUPOBATh UX HA KOOPAUHATHOH MPsIMOH.
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HepaBencrBa OJIHOM mepeMeHHOW M ux pemieHue. CucrteMbl JTUHEMHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 9) HEPABEHCTB C OJIHOW IEPEMEHHOM U UX PELICHUE. Pemiarps JMHEHHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM,
N300paxenue peuieHus: JMHEMHOIO HEPABEHCTBA U MX CUCTEM | M300paxkaTh pellieHne HEPaBEHCTBA Ha YUCIIOBOM MPSMO.
HA YUCIIOBOM MPSAMOM. Pemiath cuCTEMbI JTMHEHHBIX HEPABCHCTB, N300paXaTh PEIICHHUE

CUCTEMBI HEPABEHCTB Ha YUCIIOBOW IPSIMON IIPU HEOOXOAUMOCTH
C BU3YAJIBHOM OIIOPOM.

DyHKIUH. [Tonstue ¢ynkuuu. Ob6nacTb onpenenceHUs U MHOKECTBO Hcnonb3oBarh  QYHKIMOHAJIbHYIO  TEPMHHOJIOTHIO  H

OcHoOBHBbIE 3HaueHni pyHkimu. CriocoObl 3aanus PyHKITUH. CHMBOJIUKY.

NOHATHSA I'papux pynkiuu. CBoiicTBa (PyHKIMHU, UX OTOOpakeHUE Ha | BLIUMCAATH 3HaYeHMst QYHKIWMH, 3aJaHHBIX GopMynamu (pu

59) rpaduxke. HEOOXOJIUMOCTH  MCIIOJIb30BaTh KAJIbKYJIATOP); COCTaBJSATH
TaldIuIbI 3HAYeHUI QYyHKIUU.
CTpouth o Toukam rpagpuku QyHKIHHI.
OnuceiBath cBoiicTBa (QYHKIMU Ha OCHOBE €€ rpauuecKkoro
MPEACTABICHUSI TP  HEOOXOJUMOCTH C  HANpPaBJISIOIICH
ITOMOIIBIO.
Hcnoab3oBaTh  QYHKIHMOHAIBHYI0  TEPMHMHOJIOTHIO U
CHMBOJIHKY.
HccaenoBare mpuMepbl IpadUKOB, OTPaXAOLMX PpealbHbIE
npoueccsl U sBieHusA. IIpMBOAMTH NMpHMeEpPBI IPOLECCOB H
SBJICHUH C 33JaHHBIMU CBOWCTBaMH.
Hcnonp30BaTh KOMIBIOTEPHbIE NPOrPAMMBbI JUISl TIOCTPOCHMUS
rpauKoB (PYyHKLUUH U U3yUCHUSI UX CBOICTB

DOyHKIHH. Urenne wu mnoctpoeHue rpapuxkoB ¢yHkuuid. Ilpumeps: | HaxoauTh ¢ moMoubio rpaguka GyHKIMHE 3HAYCHHE OJJHOH 13

Yucnosbie rpaduKoB (PyHKIUH, OTpaykaroIUX peabHble IPOLIECCHI. paccMaTpUBaeMbIX BEIMYMH 110 3HAYEHUIO APYTOM.

GyHkuun DyHKIMH, ONMCHIBAIOIIUE  IPSAMYIO U o0paTHy!0 | B HeCIOXHBIX Cydasx BbIPakaTh (pOopMyJ0ii 3aBHCHMOCTH

(9 9) [IPONOPLIMOHANIBHBIE 3aBUCUMOCTH, UX rpaduku. ['nnepbona. | Mexmay BeTMUYMHAMHU.

I'padux Gyskuun y = X2
OyHkuyu y = X2y = X3, y=xy =k epaguueckoe
X

peuierue YypasHeHull U CUCmem YPasHeHU.

OnuceiBaTh XapakTep H3MEHEHMsS OJHOW BEIMYMHBI B
3aBUCUMOCTH OT U3MEHEHHUs IpyTron

PacnosnaBats Buapl usydaembix ¢yHkuui. I[loka3biBaTh
CXeMATH4YeCKH IIOJIO)KCHUE Ha KOOPAMHATHOM IUIOCKOCTH
rpapuxos QyHKmmi Buga:y = X2, y = X,
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y=vxy =k

Hcnouab3oBaTh GyHKIHOHAIBHO-TPadHuIecKHe
NPeACTABJICHUSA [l PEIICHNS U UCCIICOBAHUS YPABHEHUN U
CHUCTEM YpPaBHEHHUU.

I[Ipumensite nudpoBbIe pecypchl Ui MOCTPOSHUS T'PadUKOB
(GYHKIMIA.

IloBTOpEHUE

H 00001eHNE
(69)

[ToBTOpEHNE OCHOBHBIX MOHITHIH W METOJOB KypcoB 7 U 8

KJ1aCcCOB, 0000IIeHIE 3HAHUIA.

I[IpuMeHATH cnMOCOOBI CpaBHEHUS YHCE, BBIYUCIICHUH,
peoOpazoBaHuil BRIPKEHUM, pEIIeHNs ypaBHEHUI.
OcyumiecTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JCUCTBUHA U
CaMONIPOBEPKY pe3yJIbTaTa BBIYUCIICHUH, MpeoOpa3oBaHUA,
MTOCTPOEHUM.

Pemats 3agaum M3 peajbHON  KM3HM, TIPUMEHSATH
MaTeMaTHYECKUe 3HaHUS Ui pelIeHus 3aJad W3  JApPyTrux
IIPEMETOB.

Pemarh TekcTOBBIE 321a4H, CPABHUBAThH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4H.

9 kaacc (ue menee 102 u)

HazBaumue
pa3aesa (TeMbl)
Kypca (4HcJ10

OcHoBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4al0IINXCS

4acoB)
Yucna n PanponaibHble 4YuCHa, uppayuoHaibHule yucia, KoHeunvle u|Pa3BuBaTh TpeACTABJEHMS O UHCIAX: OT MHOXECTBa
BbIYHMCJICHHSI. beckoneuHvle oecsimuyHble opoou. Mmnootcecmeo | HaTypadbHBIX YUCEN 10 MHOYKECTBA JEHCTBUTEIbHBIX YUCE.
JlelicTBUTEIbHDBIE | OClCMBUMENbHbIX — Yucel,  Oelicmeumenvhvle ducia  kak| O3HAKOMHUTBCS c BO3MOHOCTBIO MIPEACTABIICHUSA

yucjia

beckoHeunvle decamuunvie Opobu. Bzaumno oonosznaunoe

JENCTBUTEIILHOIO YHCIa Kak OCCKOHEUHOM JIECATUYHOM I[pO6I/I,
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(9w

coomeemcmeue mMexHcoy MHOHCECMBOM OCUCMBUMENbHBIX YUCel
U MHOXCECMBOM MOUEK KOOPOUHAMHOU NPAMOIL.

Cpasnenue  OelicmeumenvbHblX — 4ucen,  apugmemuiecKue
oeticmeusl ¢ 0eucmeumenbHbIMU YUCIamu.

[IpubnmxeHHOE 3HaUE€HNE BEIMUUHBI, TOUHOCTb MPUOIMKEHUS.
Oxpyrienne uucen. [Ipukuaka W OIEHKA PE3yJIBTaTOB
BBIUHCIICHUH.

NPUMEHATh JICCATUYHBIC NPUOIMKEHUS PALMUOHATIBHBIX U
MUPPALMOHATLHBIX YMCE.

3anucvieams, cpasrHusama u ynopaoouuseamao
oeticmsumenbHble Yucia.

BbinosHsATh, coueTas YCTHBIE M THUCBMEHHBIE TPUCMBI,
apupMeTryecKkre AeHCTBUS C PAMOHAIBHBIMU YHUCJIAMU;
HAXOJAUTh 3HAUCHHUS CTEICHEH C ICILIMHM II0KAa3aTeIsIMH U
KOPHEW; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
Honyunth mnpeacraBjeHue O 3HAYUMOCTU JEHCTBUTEIBHBIX
YHCEJT B IPAKTUYECKON AEATEIbHOCTH YEJIOBEKA.
AHaIM3UpPOBaTHL M /1eJaTh BbIBOABI (1MOCJIE COBMECTHOIO
aHa/M3a) O TOYHOCTH TPHUOIMKEHHUS NEHCTBUTEIHLHOTO YHCIIA
MIpY PEUICHNHU 3a]a4.

OKpyrisiTh JEHCTBUTEIBHBIE YHCIIA, BBLIMOJHITH NPUKHAKY
pe3yJibTaTa  BBIYHUCICHHWH, OLEHKY 3HAYeHUH  YHCIOBBIX
BBIPAKECHUIA.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHS MATEMATUKH.

YpaBHeHust JIuneliHoe ypaBHeHuMe. PenieHne ypaBHEHUH, CBOAAIIUXCS K OcBauBarb, 3aNOMMHATHL HW NPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTOoAbl MPHU PELICHUN ypaBHEHUH, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBanpatHoe ypaBHeHue. Pemenne ypaBHeHHH, CBOIOAIIMXCA |(IpU  HEOOXOIMMOCTH C ONOPOM Ha auroputM y4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIC YpAaBHEHUS. neicTBUil).
nepeMeHHOM Ilpumepvl  pewenusi ypasHenuii mpemveu u uemsepmoti | Pacmo3naBarth 1elbie U IPOOHBIC YPABHECHUS.
(14 v) cmeneHell pasiodcenuem Ha MHONCUENU. PemiaTh JuHeiiHble U KBaJpaTHble YPaBHEHHUsl, YPaBHEHMUS,
Pemenue npoOHO-palilnoOHANBHBIX YPaBHEHHIH. CBOJAAIIMECS K HHUM, NpocTeiliiue IpoOHO-palliOHAbHBIC
Pemmenne TekCTOBBIX 33124 anreOpanuecKuM METOIOM. YpaBHEHUS.
IIpensiaraTs BO3MOXKHBIE CIIOCOOBI pEIIEeHHs] TEKCTOBBIX 3ajad,
o0cy:kIaThb MX M peliaTh TEKCTOBBbIE 33JaYdl  Pa3HBIMU
Croco0amu.
3HAKOMHUTBCS ¢ MCTOPHMEH Pa3BUTHS MaTEMaTUKU
YpaBHeHnust JIuHeltHOE ypaBHEHHUE C IByMs IEPEMEHHBIMU U ero rpaduk. | OcBaumBaTh U MPHUMEHSTH IPUEMBI PEIIICHUST CUCTEMBI JIBYX

1 HEPaBEHCTBA.

Cuctema IByX JIMHEHHBIX YpaBHEHUH ¢ IBYMsI IEPEMEHHBIMHU U

JIMHEHMHBIX ypaBHeHI/Iﬁ C ABYMS NEPEMCHHBIMU U CUCTEMbI JIBYX
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CucreMbl

e¢ peuieHue. Penienue cucreM AByX ypaBHEHUM, OJHO U3

YPaBHEHUN, B KOTOPBIX OJJHO YPABHEHHUE HE SIBIIAECTCS JIMHEHHBIM

YPaBHEHUil KOTOPBIX JIMHEHHOE, a APYro€ — BTOPOM CTEIICHMU. (o BU3yaJIbHOU Omope).
(14 g) I'paduueckast MHTEpIIpETAIUS CUCTEMBI YPABHEHHUH C ABYMS Hcnonb3oBarh (yHKIUMOHAIBHO-TpAa(UUYECKUE MPEICTABICHUS
IIEPEMEHHBIMHU. JUIS pellieHUs] U MCCJIeI0BAHUS YPAaBHEHUM U CUCTEM.
Pemenue TekcTOBBIX 3a7a4 ajireOpanyeckuM CrocoooMm. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh WX aIreOpanvyeckum
CIOCOOOM: MepexoauThb OT CIIOBECHOW (POPMYJIMPOBKHU YCIOBHUS
3a/1a4M K anredpandeckon MOAEIU MyTEM COCTaBJIEHUS CHCTEMBI
YPAaBHEHUI; pelaTb COCTABICHHYK) CHCTEMY YpPaBHEHM;
HHTEPNPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS € HCTOpPHell pa3BUTHS MaTeMaTUKU
YpaBHeHus UncnoBble HEPaBEHCTBA U UX CBOMCTBA. Yurath, 3anucbiBaTh, MNOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIE HEPABEHCTBA C OIHOM MEPEMEHHOM U UX PELICHHE. | HepaBEHCTBA; UCIIOIb30BaTh CAMBOIIUKY U TEPMHHOJIOTHIO.
HepaBencrBa Cucrembl TMHEHHBIX HEPAaBEHCTB C OJHOM MepeMeHHOW U UX | BbImoaHATH npeoOpa3oBaHUs HEPABEHCTB, HCNOJAb30BATh IS
(16 v) peleHue. npeoOpazoBaHus CBOMCTBA UNCIOBBIX HEPABEHCTB.
KBanpaTHble HEpaBEHCTBA U UX PEILICHHUE. Pacno3HaBaTh JMHEIHbIE U KBaIpaTHbIE HEPABEHCTBA.
I'paduueckas  MHTepmperanyss HEpaBEHCTB U CHUCTeM | Pemiath  JMHEiHBIE  HEpaBEHCTBA, CHCTEMbI  JIMHEHHBIX
HEPABEHCTB C JByMS [IEPEMEHHBIMH. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIONINX KBAIPpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAaTh ITOTYYCHHBIC PELICHMUS.
M300pamxkarh pelieHne HEPaBEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCJIOBOM INPAMOM, 3alHCBhIBATh pEIICHUE C ITOMOIIBIO
CHUMBOJIOB.
PemaTte kBaJpaTHbIE HEPABEHCTBA, HCII0JIB3YS rpaduyeckue
IIPEJICTaBIICHMUS.
OcBauBaTh W NPHMEHSATH HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33[a4, B TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
POyHKIHMH KBangpatuunas ¢yHkuus, e¢ rpaduk u cpoiictBa. IlapaGona, | Pacmo3HaBaTh BubI M3yyaeMbIX (DYHKIIHIT, WITHOCTPHPOBATH
(16 ) KOOPJMHATBI BEPIIUHBI 1apaboJIbl, OCb CHMMETPUH N1apa0OoIIBl. | CXeMATHYECKH, O0BSICHATH DPACIIONIOKEHNE Ha KOOPIUHATHON

CreneHHble QYHKIMHU C HATYPATbHBIMH TIOKA3aTeISIMU 2 U 3, UX
rpaduKu U CBOMCTBA.
I'paduxu pyukumit: y =kx,y = kx + b,,y = axt,y = ax?y
=Vry =k

X

mwiockocTu rpadukoB GpyHkumii Buga: Y = kX, y =kx + b, ,y =
ax?, y = axd,
y =Xy = —B 3aBUCHMOCTH OT 3HaYeHU’ Kod(pPUIIMEHTOB;

OIIMCHIBATh X CBOICTRBA.
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Pacno3naBaTh KBaJpaTHUHYIO (GYHKIHIO 1O (hopMyJIe.
IIpuBoauTh, nNpHUMEpPbl KBAJPAaTUYHBIX 3aBUCUMOCTEM U3
peasbHOM KU3HU, (PU3UKH, TEOMETPUU.

BoisiBasTh 1 000011aTh 0COOEHHOCTH T'paduka KBaAPaTUYHOMN
bymkmum y = ax? + bx + C (upu HeoOXOZUMOCTH C
HAIPAaBJIAIONIEH TOMOUIBIO).

CrpouTh H H300pakaTh cXeMaTH4eCKH rpauKky KBaJpaTHYHbIX
(yHKImit, 3aMaHERIX popMyTamMu BHAay = ax%,y = ax’ + ¢,y
= a(x + p)>, y = ax® + bx + ¢ (npu HEOOXOAUMOCTH C
BU3yaJIbHOU OTIOPOHA).

AHaJIM3MPOBATH U NIPUMEHATH CBOMCTBA U3yUYEHHBIX (PYHKIIHMI
JUIS UX TOCTPOEHMs, B TOM 4YHCIE C MOMOUIbI HU(POBBIX
pecypcoB.

YucaoBble
MocJIe0BaTEIbHOC
™

(15 g)

TTonsTre YncI0BOM MOCIE0BATEILHOCTH.

3amaHue TOCIIEeNOBATEILHOCTH PEeKyppeHTHOW (opmynoln u
dhopmysoit N-ro uieHa.

Apudmerndeckas u reoMeTpruueckas rnmporpeccuu. @opmyIisi N-
ro 4jieHa apuMETHUYEeCKOW M TeOMETPHUYECKON MPOTPECCH,
CYMMBI NIEPBBIX N YJIEHOB.

Uszobpascenue unenos apugmemuyeckon u 2eomMempuyecKol
npozpeccuti moYKamu Ha KOOPOUHAMHOU HIIOCKOCU.
Jlunetinwiil u SKCNOHEHYUANbHBLU POCHL.

Cnooicnvie npoyenmui.

OcBauBaTh U NMPUMEHSATh WHJEKCHBIC 0003HAYCHUS, CTPOUTH
peueBble BBICKA3BIBAHUSI C HCIIOJIb30BAHUEM TEPMUHOJIOTHUH,
CBS3aHHOM C MOHSATHEM IOCJIEI0BATEIbHOCTH.

AHaau3upoBaTh GopMyITy N-TO YieHa MOCIeI0BaTeIbHOCTH WIIN

PEKYpPPEHTHYIO bopmyy u BBIYUC/IATH YJICHBI
MOCNEeA0BaTeNbHOCTEH,  3aJaHHBIX  OTUMU  (opMylaMu.
YcranaBauBathb 3aKOHOMEPHOCTH B MIOCTPOCHUU

IIOCJICZIOBATEIbHOCTH, €CJIM BBIIMCAHBI NIEPBBIE HECKOJIBKO €€
YJICHOB.

PacnosHaBath  apuMETHUYECKYl0 U T'€OMETPUUYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCOOAX 3aaHusl.

Pemats 3amaun ¢ wucnoiab3oBaHuEeM (opMys N-ro uieHa
apu(MeTHYeCKO M TIeOMETPUYECKOH Mporpeccuii, CyMMbl
HEPBbIX N YICHOB C ONOPOM Ha CIIPaBOYHYIO HH(POPMALIUIO.
H306paofcamb yjienbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh npuMepHI POLECCOB U IBJIEHHUI U3 PEAIBHOU
KU3HU, WUIIOCTPUPYIOIME H3MEHEHHEe B apu(MeTHUecKou
IPOrPecCcUu, B FeOMETPUYECKON MIPOTrPECCUN; U300padcams
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coomeemcmayiowue 3a8UCUMOCIU 2pAPUIecKu.

Pemats npocreiiliue 3aJa4mM, CBA3aHHBIE C YHUCIOBBIMU
HIOCJICIOBATEILHOCTSIMHA, B TOM 4YHCJE 3aJaddl M3 PEabHON
KU3HU  C  HCIOJB30BAaHMEM  IM(PPOBBIX  TEXHOJIOTHH
(9MEKTPOHHBIX TAOJUI, TPAYUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamsb 3a0auu na ciodchvle npoyenmul, 8 MoM Hucie 3a0avu
U3 peanvHol NPaKmuKu (C UCNONb3068AHUEM KATLKYIAMOPA).
3HAKOMHUTBCS C HCTOPHEli Pa3BUTHST MATEMATHKH.

IMoBTOpEHUE,
00001IEeHME,
cucremMaTru3anus

1

3HAHUM

(18 v)

Yucia W BBIYMCIEHUs (3aKCh, CpPaBHEHWE, NEHCTBUSA C
JEWCTBUTENIFHBIMU YHCIAMH, YHCIIOBash TpsMas; IPOIEHTHI,
OTHOIIEHWSI, TIPOTIOPIIUH; OKPYTIICHHE, IPUOIIKEHNE, OIICHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(METHUECKUM CIIOCOOOM).

Aaredpanueckue BbIPasKeHU s (mpeobpazoBaHue
anreOpanvecKuX BBIPAKCHUM, JOTYCTUMBIE 3HAYCHUS ).
@®yHknun (MOCTPOCHHUE, CBOWCTBA W3YYEHHBIX (DYHKIIHIA,
rpaduvecKoe perieHne ypaBHEHUH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJMHOXECTBO,
OTiepalfy Ha/l MHOYKECTBAMHU; UCIOJIb30BaTh Irpaduueckoe
MIPEICTaBIICHNE MHOXKECTB JIJIsl ONTMCAHUSI PEATBHBIX TTPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 33/1a4 U3 IPYTUX YUSOHBIX TPEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTMI0 M OCHOBHbIE /IeiiCTBUS,
CBSI3aHHBIE C YMCJIAMM. HATYPATHHOE YHUCIIO, TIPOCTOE U
COCTAaBHOE 4YHCIIA, NEIUMOCTh HaTYpaJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1IeJI0€ YUCIIO, MOJyJIb YUCIa, OOBIKHOBEHHAs U
JecsITUUHasl IpoOu, CTaHAAPTHBIA BUJ YUCIa, apu(hMETHUECKUI
KBaJIpaTHbIA KOPEHb.
BbINoHATH 1eliCTBUS, CPABHUBATH M YNIOPSIA0YMBATD YKCIIA,
NPEJCTaBISITh YHUCIIa Ha KOOPAMHATHOM MPSMOM, OKPYIJISTH
YHCla; BHINOJIHATh NPUKHIKY M OLEHKY pe3yjbTara
BBIUHCIICHUH.
Pemath TekcToBbIe 32/1a4H apu(hMETHIECKUM CIIOCOOOM.
Pemiath npakTuyeckue 3a1a4m, CoIepKalinue mporeHTHl, T0IH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpEMS —
paccTosiHue, I1leHa — KOJMYEeCTBO — CTOMMOCTh, OO0BEM
paboThl — BpeMs — MPOU3BOAUTEIHLHOCTD TPYA.
Pa30upartp peanbHble )KU3HEHHbBIE CUTYyallld, (DOPMYJIHPOBATH
UX Ha S3bIKE€ MAaTEMaTWKH, HAXOAUTH pELICHUE, TPUMEHSs
MaTeMaTUYECKH annapar, HHTePHPeTHPOBATH PE3YJIbTAT
OnepupoBaTh NOHATHUSIMH. CTEIIEHD C LEJIBIM [TOKA3aTEIIEM,
apudmMeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOYJICH,
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anredpandeckast IpoOb, TOXKIECTBO.

BbINOJIHATL OCHOBHBbIE JefiCTBHS. BBIMOIHATh PACUYCTHI 10
dopmyiiaM, MpeoOpa3OBHIBATH IEJbIe, JIPOOHO-PAIMOHAIBHBIC
BBIPQKCHUST W  BBIPOKEHHUS C KOPHSIMH, pPEaIU30BbIBATH
pa3ioKeHHe MHOTrOWIeHa Ha MHOXHTEIH, B TOM YHCIE C
UCTIOJIB30BaHUEM (OPMYJT pa3HOCTH KBAJpaToB W KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOM Ha CIPABOYHYIO MH(OPMALUIO);
HAXOJIUTh JIONMYCTHMBIE 3HAYCHUs NEPEMEHHBIX sl JPOOHO-
PalMOHAIBHBIX BEIPAXKECHUM, KOPHEM.

MopaeaupoBath ¢ MOMOIIBIO (HOPMYJT peanbHBIE MPOIECCH U
SIBIICHHSL.

OnepupoBath NOHATUAMM: QYHKIMS, rpapuK QyHKUINUU, HYTIU
(GYHKINH, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA, IMPOMEKYTKH
BO3pacTaHus, YObBIBAHHs, HANOOJbIIEe U HANMEHBIIIee 3HAUCHHS
GYHKIHIH.

AHaIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBONCTBA (PYHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTb NOHATHAMM. I[psiMas MPONOPLHUOHAIBHOCTD,
obpaTHass  TPOMOPIMOHAILHOCTh,  JIMHEWHas  (QPyHKIUA,
KBaapaTtuyHas QyHkus, napadoa, runepooa.

Hcnonb3oBaTh rpadguky A5 ONPEICIICHUs CBOICTB, TPOIECCOB
U 3aBUCHUMOCTEH, Ui pelIeHHus 3a7ady U3 JAPYTrux y4eOHbBIX
MPEeIMETOB U PEabHOM >KHU3HU;, MOJEJHPOBATH C IOMOIIBIO
rpauKoOB peanbHbIE MPOLIECCHI U ABICHUS.

Boipa:xkath ¢gopMyIaMH 3aBUCUMOCTH MEX]Ty BEIUYMHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA «'EOMETPUS» (10 'OJAAM OBYYEHMUS)

7 kaacc (He MeHee 68 )

Ha3Bpanue
pa3aesia (TemMbl)

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4al0INXCS
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Kypca (4uciio

4ac0B)
pocreitmmue [Ipocreiimne reomeTpuueckre 0ObEKThI: TOUKH, MIPSIMBIE, Tyur | POPMYJIHPOBATH OCHOBHBIE ITOHATHUS U OIIPEACICHUS.
reoMeTpuyeckue | ¥ yribl, MHOTOYTOJIbHUK, JOMaHasl. Pacno3naBaTh  W3ydYeHHBIE  T€OMETPHYECKHE  (UTYDHI,
¢urypsi CMmexHbIe M BEPTUKAIBHBIE YTJIBL. onpeleissTh WX B3aUMHOE DACIOJOXKCHHE, BbINOJHATH
U UX CBOiiCTBA. Pabota c mpocreiimumu geprexxamu. YEepTESK M0 YCIOBHUIO 33[auu (C MCIOJIB30BAHUEM CMBICIOBOM
N3mepenue W3MepeHne NUHEHHBIX W YTJIOBBIX BEIMYWH, BBIYHCICHHE |OMOPBI: HABOMAIINE BOIPOCHl W/WIM QITOPUTMA Y4eOHBIX
reOMeTPHYECKHX | OTPE3KOB U YIJIOB. necTBuil).
BeJIMYUH Ilepumerp w  1uomans  Quryp, cocraBneHHBIX U3 |[IpoBOAMTH MpOCTEHIIE TOCTPOSHHS C TIOMOIIBIO IIUPKYJIS H
(14 q) MIPSIMOYTOJIbHUKOB. JIMHEUKH.
H3MepsaTh TMHEWHBIE U YTIIOBBIE BETMYMHBI TEOMETPHUECKUX U
MPAKTUYECKUX 0OBEKTOB.
Onpeneasitb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAMTH IPyOyIO OIICHKY UX pa3MepOB.
Pemath 3amaun Ha BBIYMCIICHUE JUIMH OTPE3KOB M BEIHYMH
YTJIOB.
Pematsb 3a1aun Ha B3aMMHOE PACIIONIOKEHHE FEOMETPUUECKUX
duryp.
IIpoBoaNTH KIACCU(PHUKAIUIO YTIIOB, BBIYMCIAATH JINHEHHBIE U
YIJIOBBIE BEJIUYHMHBI, MPOBOJUTH HECJO0KHbIEe HEOOXOIUMBbIE
JOKa3aTeJIbHbBIE PACCYKACHUS.
3HAKOMUTBHCA C UCTOpUEH Pa3BUTHS FeOMeTPHH.
TpeyroabHuku [lonsiTHe © paBHBIX TpeyrojJbHUKax U  mepBUuYHbIC | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJIbHHUKOB HAa TOTOBBIX
(22 a) MIpE/ICTaBICHHs] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTekax (¢ ykazaHuWeM MPU3HAKOB) MPH HEOOXOAMMOCTH C

[IPU3HAKA PAaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBAa NPSMOYTOJbHBIX  TPEYTOJIbHUKOB.
CBolicTBO MeIMaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeIpeHHbIE U pAaBHOCTOPOHHUE TpeyronbHUKY. [Ipu3Haku
U CBOMCTBa paBHOOEIPEHHOT O TPEYTOJIbHUKA.

IIpoTuB GonblIei CTOPOHBI TPEYTOJBHUKA JIEKHUT OOIbIINI

yTOIIL.

BHU3yaJIbHOU OIIOPOI.

BbiBOAUTH CJIICACTBHUA (paBeHCTB COOTBECTCTBYHOIIUX
BHGMGHTOB) N3 PaBCHCTB TPCYTOJIbHUKOB.

(I)OpMyJII/Ip()BaTL OIIpCACIICHUA: OCTPOYTOJIBHOTI'O,
TYHOYT'OJIbHOTO, MMpsAMOYTOJIBHOTO, paBH06eI[peHHOF0,
PaBHOCTOPOHHETO TPCYTrOJIbHUKOB; 6I/ICCGKTpI/ICH, BBICOTHI,
MCJUAaHbl  TPCYTOJIbHUKA, CCPCAUHHOIO ICPICHAUKYJISIpA
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IIpocreiimue HepaBeHCTBA B reoMeTpuu. Hepasencmeo
mpeyzonvHuxa. Hepasencmeo nomanoil.
[psMOYTOJIBHBIN TPEYTONBHUK ¢ yritoM B 30°.

HCpBI)Ie IMOHATHA O 10KA3aTCJIbLCTBAX B 'TCOMCTPHH.

OTpe3Ka; MepuMeTpa TPEyrojJbHUKa MPU HEOOXOTUMOCTH C
ONOPO HA AIITOPUTM ITPaBUJIA.

®opMyJIMpPOBaTh CBOMCTBA W MPHU3HAKU PaBHOOEIPEHHOTO
TPEYroJbHUKA.

CTpouTth yepTexu, pemaTh 3a4a4M C IOMOIIBIO HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumensaTh MIpU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3aJadax (C HCHOJIb30BAaHUEM CMBICIOBOM
ONOpPBI: HABOJALIME BONPOCHl W/WIM aIropuT™Ma y4eOHBIX
necTBuil).

Hcnonb3oBarh 11GpPOBBIE pECYPCHI
CBOICTB U3y4aeMbIX QUTYP.
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHUS TEOMETPHUU.

AJs1  UCCJIeA0OBaHUSA

IMapaneabHble [TapamensHble npsMble, uX cBoiicTBa. Hakpect nexamue, @opMyJupoBaTh TMOHATHE  MMAPAUICTBHBIX  MPAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IPU | HAXOAUTH MPAKTHUECKUE IPUMEPHI.
yIJI0B [epeCceUeHUH NMapauIeIbHbIX IPSIMBIX CEKYIIEH). H3yuath cBoiicTBa yrioB, 0Opa3oBaHHBIX MpPH MEPECEUCHUU
TPeyroJibHUKa [Ipu3Hak mapamIeNbHOCTH  HPSIMBIX  4Y€pe3  PAaBEHCTBO | MApaJUIEIbHBIX MPSIMBIX CEKyIIEeH
(14 g) PAcCTOSTHUM OT TOYEK OJTHOM IPSIMOM IO BTOPOM MPSMOM. IIpoBoauTs ao0Ka3aTeibcTBa. MDOPMYJIMPOBATH TeopemMy
CymMa yriioB TpeyroibHUKa 1 MHOTOYTOJIbHHUKA. NapajuleIbHOCTH  JIBYX MpPSMBIX C  TIOMOILNBIO  YIJIOB,
BHemiHue yriel TpeyrojibHuKa 00pa30BaHHBIX MpPU IEPECEUCHUHM OSTUX MPSIMBIX TpeTbeil
MIPSIMOM.
BbI4ucaATH CyMMY YIJIOB TPEYTOJbHUKA U MHOTOYT'OJIbHHKA.
Haxonuth uucinoBble U OyKBEHHbIE 3HAYEHHUS YIVIOB B
reOMEeTPUYECKUX 3aJauax C UCIOJIb30BAaHUEM TEOPEM O CyMMe
YIJI0B TPEYrojJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHMTBCS C HCTOPHel Pa3BUTUS T€OMETPUH.
OxkpyxHOCTH OKpy’KHOCTb, XOP/Ibl U IUAMETPBI, UX cBolcTBa. KacarenbHas k| @opMyMpoBaTh  ONpeIeJeHusl:  OKPYKHOCTH,  XOpPJBI,
U KPpYT. OKpykHOCTU. OKpY>KHOCTb, BIMCaHHAas1 B yroi. [lomamue o|nuamMerpa U KacaTelbHON K OKpykHOocTH. M3ydaTrh ux
I'eomerpuueckue |/ MT, npumenenue 6 3adauax. buccexmpuca u cepeounHblil| CBONCTBA, IPU3HAKU, CTPONTH YEPTEHKH.
NMOCTPOCHUS NEePNeHOUKYIAp KaK 2eomMempuieckue mecma mouex. HccaenoBarhb, B TOM YUCIIE HCHOJIb3YS HH(POBbIE pecypchl:
(14 9) OKpy>XHOCTb, OMMCaHHAsl OKOJIO TpeyrojbHHUKA. BriucaHHas B | OKpYKHOCTb, BIHMCAaHHYIO B yrojl; LEHTP OKPY>KHOCTH,
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TPEYTOJIbHUK OKPYKHOCTb.
Ilpocmetiwue 3a0auu na nocmpoenue.

BIIMCAHHOW B yTOJI; PABEHCTBO OTPE3KOB KAaCaTEIbHbIX
Hcnonvzosamv memoo I'MT ons 0okazamenbcmea meopem o
nepeceueHuu OUCCEKMPUC Y2lI08 MPEY2ONbHUKA U CEPEOUHHBIX
NePneHOUKYIAPOE K CMOPOHAM MPEY20IbHUKA C NOMOUbIO
I'MT.

OBinageBaTs NOHATHAMHU  BIIMCAHHOW
OKPY’KHOCTEH TpEyrojbHHKAa, HaXOAMTh
OKPY’KHOCTEH € OIIOPOU HA aJIrOPUTM IIPABUIIA.
Pemiate OCHOBHBIE 3aJa4HM Ha NMOCTPOCHHE: YIJIa, PAaBHOIO
JTAHHOMY; CEpEIMHHOIO MEPIECHINKYJIIpa JaHHOTO OTpPE3Ka;
OpsAMOM,  NPOXOIAIIEd  4Yepe3  JAaHHYI  TOYKy U
NEePIEeHIUKYISIPHON TaHHOW TPSIMON; OUCCEKTPHUCHI JTaHHOTO
yIjla; TPEYrOJIbHUKOB II0 PA3JIUYHBIM 3JEMEHTaM IpH
HEOOXOMMOCTH C HaIPABJIAIONIEH TOMOIIBIO.

3HAKOMHUTBCS € HCTOPHEH Pa3BUTHUS TEOMETPHUU.

U OIIMCAaHHOU
LEHTPBl  3TUX

IToBTOpEHHUE,
00001IeHnE
3HAHMH
(49)

[ToBTOpeHue n 0000IICHNE OCHOBHBIX TOHSATUHA M METOJIOB
Kypca 7 Kiacca.

PemiaTh 3a1aum Ha MOBTOpPEHHE, WIUTIOCTPUPYIOLIUE CBS3H
MEX/1y pa3IMuYHbIMU YacTSIMH Kypca.

8 kj1acc (He MeHee 68 )

HazBaumue
pa3aesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepKkaHue

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4al0INXCS

YeTpIpeXyroJbHUK
"

[Tapannenorpamm, €ro Npu3HaKu U cBOWCTBA. YacTHBIE Cilydau
napajiesiorpaMMoB  (TIPSIMOYTONIBHUK, POMO, KBajpaT),

ux

H300pakaTh 1 HAXOAUTH HA YEPTEKaX YETHIPEXYTOJbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

MIPU3HAKU U cBOMCcTBa. Tpamnerws. PaBHOOOKas ¥ IPsIMOYTOJIbHAS
Tpaneuuu.
Yoeoenue meouanwl. [Jenmpanvnas cummempus

®opMyJIHpPOBATH onpeaeIeHus: napajuienorpamma,
npsAMOYTOJIbHUKA, pomOa, KBajapara, Tparenu, paBHOOOKOMH
Tpaneuuu, NpMOYyrojbHON Tparenuu.

Hcnonp3oBaTh mNpH  pelieHMM MpocTedIIMX 3a4a4
IIPU3HAKU U CBOMCTBA: NAapajuIeIOrpaMMa, MPsAMOYTOJIbHUKA,
pomOa, KBajapaTa, Tpamnelud, pPaBHOOOKOH  Tpameuuu,
IPSIMOYTOJIBHON Tparnenuy.

I[IpumeHsTH MeTOA yABOEHUS MeIUaHbl TPEYroOJbHUKA C
ONOPO HAa AITOPUTM MTPaBUJIA.
HUcnoab30BaTh 1HUPPOBBIE PECYPCHI
CBOICTB M3y4aeMbIX QuUryp.
3HaKOMUTBCS C UCTOPUEH Pa3BUTHS F€OMETPHH.

I UCCICIO0BaHUS

Teopema PaJieca
U TeopeMa o
NPONOPLHMOHATBH
bIX O0Tpe3Kax,
NOX00HEIE
TPeyroJbHUKHU
(15 g)

Teopema Daneca u meopema o NPONOPYUOHAILHLIX OMPEIKAX.
Cpennsisi TMHUS TPEYTOJIbHUKA. Tpamenusi, €¢ Cpeansist THHUSL.
Ilponopyuonanenvie  ompesKu, NOCMpOeHUe  YemeEPMo20
NPONOPYUOHANLHO20 OMPeE3KdA.

Ceoticmea yenmpa macc 6 mpey2oibHuKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaka
mpeyzonvHuxos. llpakTuueckoe NpuMeHeHHE.

nooobus

IIpoBoaAMTH MOCTPOEHUS C TIOMOIIBIO ITUPKYJISI U JIMHEUKH C
ucnoinp3oBanue  Teopembl  dameca U TeopeMbl O
MPONOPIIMOHATBHBIX ~ OTpE3Kax, CTPOMTb  YETBEPTHII
MPONOPIIMOHATBLHBIA  OTPE30K C ONOpPOMl Ha 3PUTEIbHYIO
HaTJITHOCTb.

Haxoauth no100HbBIE TPEYTOIBHUKHA HA TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPHU3HAKOB IMOA00US TpU
HEO0OXOMMOCTH C BU3YAIIbHOM OMOPOH.

Pemiats 3agauu Ha 1OJO0OHBIE TPEYTOJBHUKH C MOMOIUIBIO
CaMOCTOSITENIbHOTO TOCTPOEHUSI 4YepTeKed M HaXOXKJICHUS
NONOOHBIX  TPEYrOJIbHUKOB  MPU  HEOOXOJUMOCTH  C
HAIPAaBISAIONIEH TOMOIIBIO.

IIpoBoaNTH 10KA3aTEJNHCTBA C UCIIOJIB30BAHUEM MPU3HAKOB
no100usl HECIOXKHBIX T'€OMETPUUYECKUX 3a/ad C OMOpod Ha
QITOPUTM y4eOHBIX IEHCTBUH.

IIlpuMeHATH  TOJNIyYeHHbIE  3HAHUS  T[PU  PEIICHUHU
FEOMETPUYECKUX U MPAKTUYECKUX 3aJ1au MPH HEOOXOIUMOCTH
C HaIpaBJISIIOLIEH TOMOLIBIO.

3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPHUHU.
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Iiomans.
Haxo:xnenue
Iomaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomaan
no100HbIX puryp
(14 g)

[TonsTHe 06 00IIEH TeopHUH TUTOIIATH.

@opmynbl IS TUIOMIAM TPEYroJIbHUKA, TapaielorpaMma.
OmHoweHnue niowaoeu mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu oowetl 6bICOMOoI.

Buiuucnenue nnowaodeii crosicnvix ueyp uepes pasduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢uryp Ha KineryaToi Oymare.

[Tnomanu nonoOHBIX Guryp. Beraucnenue riomaaein. 3amgayuu ¢
MPAKTUYECKUM COJIepKaHueM. Pewenue 3adau ¢ nomowwvio
Memooa 8CnomMo2amestbHoU NiOUAoU.

OsJageBaTh NEPBUYHBIMH NPeEACTABIEHUAMH 00 oOImeit

TEOpUu IUIoIWagu (Mepbl), (POPMYJHMPOBATH CBOICTBA
IUIOLIA/IU, BBISICHSTh UX HATJISIAHBIN CMBICIL.

[TpumensTb  Qopmyabl  IUIOIIAJM  HapajuielorpaMma,
TPEYrojbHUKa, TpalmeUud C ONOpOM Ha CIPAaBOYHYIO
UH(POPMALIHIO.

[IpumensaTh bopMyIibl TUIOIIA U BBIITYKJIOT'O

YEeTHIPEXYTOJIbHUKA Yepe3 JUAaroHajlu U Yrojl MEXIy HUMH C
OMOpOH Ha CHPaBOYHYIO HH(OPMALIKIO.

Haxogutp muomanu ¢uryp, n300pak€HHbIX Ha KJIETYaTON
OyMmare, MCIOJIb30BaTh pa30MEHUe HA YaCTH U JOCTPOCHHE.
Pa30upars npumMepsl UCIIOJIB30BAaHUS BCIIOMOTaTEIbHOU
TUIOLIA/IN IS PEIIEHUs] TEOMETPUYECKUX 3a/1a4.

Haxonuth momanu momoOHBIX QuUryp ¢ omopoil Ha
CIIPaBOYHYIO HH(GOPMAIIHIO.

BbIuucasTh UI0MAAN Pa3InYHbIX MHOTOYTOJIbHBIX QUTYD.
Pemarsb 3a1a4m Ha 1Ionaab ¢ MPaKTUYECKUM CONEPKaHUEM
II0CJIE COBMECTHOT'O aHAJIN3A.

Teopema
IMudaropa n
HayaJja

TPUTOHOMETPHH
(10 g)

Teopema Iludaropa, e¢ m0Ka3aTeIbCTBO M TNPUMCHCHHE.
Oo6parnas Teopema Iludaropa.

Omnpenenenre TPUTOHOMETPUUYECKUX (PYHKIMM OCTpOro yria,
TPUTOHOMETPUUECKHE  COOTHOLIEHUS B  MPSMOYTOJBHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
CooTHOIIEHUS ~ MEXIY CTOPOHAMH B  NIPSIMOYTOJIbHBIX
TpeyroiabHuKax c yriamu B 45° u 45°; 30° u 60°.

®dopmynupoBarh Teopemy lludaropa, mcmojb3oBaTh €¢ B
MPAKTUYECKUX BHIYMCICHUSIX.

Brnazsers NOHATUSIMU TPUTOHOMETPUUYECKUX (PYHKLIHNA OCTPOTO
yIiia, IPOBEPATHb UX KOPPEKTHOCTb.

BbIBOAMTH  TPUTOHOMETPUYECKUE COOTHOIICHHUS B
PSIMOYT'OJIBHOM TPEYTOJBHUKE C OMOpPOH Ha CIPABOYHYIO
nHpopMaInuro.

HccienoBath  COOTHONICHHWST ~ MEXKIy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Hcnoan3oBate  GopMysibl  NpUBEACHUS U
TPUTOHOMETPUUECKOE TOXKAECTBO ISl HAX0XKICHUS
COOTHOILIEHUI MEXIy TPUTOHOMETPUYECKHMMH (YHKLIUAMU
pa3iIMYHBIX OCTPBIX YIVIOB C OINOPOW Ha CIPABOYHYIO

OCHOBHOC
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UH(POPMALIHIO.

IIpuMeHATH NOIyYEHHBIE 3HAHUS U YMEHUS IPU PEIIECHUU
IPAKTUYECKUX 3a1ad (Mpd HEoOXOJUMOCTH C ONOpOH Ha
QITOPUTM IIPABUJIIA).

3HAKOMMTBCS € HCTOPHeEH Pa3BUTUS T€OMETPHUH.

Yrasl B BrnucanHuble U LEeHTpanbHBIE YITIBI, YTOJI MEXKy KacaTeJbHOW U | DOpPMYJIMPOBATh OCHOBHBIE ONPENEICHUS, CBS3aHHBIE C

OKPYKHOCTH. XOPJIOH. yIJIaMH B KpyTe (BIUCAHHBIN YToJl, ICHTPAJIbHBIN yTro).

Bnucannsbie VYTibl MEXKIY XOpJaMH U CEKYIIUMH. HaxoauTth BrHMcaHHBIE YIJIbl, ONUPAOLIUECS HA OJHY IYTY,

U ONHCAHHbBIE BrnncanHble M OnMcaHHBIE YETHIPEXYTOJIBHUKH, UX MPU3HAKU U | BBIYMCJIATH YTJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTriax,

YeThIPeXyroJbHUK |cBoWcTBAa. IIpuMeHeHume 5STUX CBOMCTB MNpU  pPELIEHUU | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O

U. F€OMETPHUYECKHX 3a/1a4. LHEHTPaJbHOM YIJIE€ MPH HEOOXOIMMOCTH C BHU3YaJIbHOUN

KacartenbHble B3anmHoe pacnonoxkeHue IBYyX OKpyxkHocrtei. Kacanue | onmopoi.

K OKPY’KHOCTH. OKpY>KHOCTEH. HccnenoBarth, B TOM YHCIIe C TOMOUIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMHMCAHHBIE YETHIPEXYTOJIbHUKH, BHIBOAUTH UX

OKPY’KHOCTEH CBOMCTBA M PU3HAKHU [1OCJIE COBMECTHOI'O aHAIMN3A.

(13 g) Hcnoab30BaTh 3TH CBOWCTBA W TPHU3HAKH TPU PEHICHUU
3a/ad4.

IloBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHATUNH M METONOB KypcoB 7 u 8 |PemaTh 3agauym Ha MOBTOPEHHUE, WILIIOCTPUPYIOIINUE CBS3U

00001meHne KJIacCOB, 000011IeHUE 3HAHU. MEXy Pa3IM4YHBIMU YacTsIMHU Kypca.

3HAHMH

(4 4)

9 kaacc (He MeHee 68 )

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

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4al0INXCS
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Tpuronomerpusi. | OnpeneneHue TpUroHoMeTpudeckux GyHKIuA yrios ot 0° no|PopMy.aupoBaTh  ompejeleHHs  TPUTOHOMETPUYECKUX
Teopembl 180°. KocuHyc u cuHyC NOpsMOro M Tymoro yria. Teopema|(pyHKIHMH TymbIX M NPSMBIX YIJOB C BH3YaJIbHOH OMOPOH.
KOCHHYCOB U kocuHycoB. (OO0o00meHHas) TeopemMa CUHYCOB (¢ paaumycoMm| PopMyaupoBaTh TEOPEMY KOCHHYCOB UM TEOPEMY CHHYCOB (C
CHUHYCOB. OIMMCAaHHOM OKPYXHOCTH). HaxoskieHue UTMH CTOPOH ¥ BEJTWYHH | pallyCOM OIMCAHHON OKPY>KHOCTH).
Pemenne YTJI0B TPEYrOJIHHUKOB. Pemiath TpPEyroJIbHUKH C ONOPOH HA AITOPUTM YYEOHBIX
TPeyroJibHUKOB dopmyna mIoHaAn TPEYTroJIbHUKA Yepe3 JBE CTOPOHBI M YTOJI | IEHCTBUM.
(16 9) Mexay HuMu. @opmyJia IUIoIaan YeThIPpEXyrojibHUKA yepe3 ero | Pemars  mpakTuyeckue  3aJa4dd, CBOASIIHECT K
JMArOHAJIA U YTOJI MEXTy HUMHU. HAXO0KIEHUI0 PA3JIHYHBIX 3JIeMEHTOB TPeyroJibHUKA.
[IpakTHyeckoe mpuMeHEeHHE JOKa3aHHBIX TEOPEM.
IIpeo6paszoBanme |[lonamue o  npeobpazosanuu  NOOOOUAL. OcBauBarsb MOHSITHE npeoOpazoBaHus nosoous.
noaoousi. CoomeemcmeenHvle 2.1emeHmbl NOOOOHBIX PUYD. HccnenoBaTh OTHOIICHHWE JTMHEWHBIX JIEMEHTOB (UTYp MPH
MeTtpuueckue Teopema o npouszseedenuu ompe3kos xopd, meopema o|npeoOpa3zoBanuu noaoous. HaxoauTs npumepsl mogodus B
COOTHOIIIEHUS B npouseedeHul OmpesKo8 CeKywux, meopema o Keadpame|OKPYKarOUIEH JeHCTBUTEILHOCTH.
OKPY>KHOCTH kacamenvhot. Ilpumenenue 6 peutenuu ceomempuyeckux 3a0ad. |Bvigooums mempuueckue coomuoutenus Mmexircoy ompesKamu
(10 v) X0pO, CeKyuuUx U KacamenbHblX ¢ UCHONb308AHUEM BNUCAHHBIX
Venos8 u n0OOOHLIX MPEY20IbHUKOS.
Pewams ceomempuueckue 3adauu u 3a0ayu u3 peanrbHOU
JHCUZHU C UCNOTb308AHUEM NOOOOHBIX MPEY20NbHUKOB.
BexTopbl Omnpenenenre BEKTOPOB, CI0XKEHUE U PA3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPbl KakK HaIpPaBJICHHBIE OTPE3KH,
(12 v) YMHO>KEHHUE BEKTOPa Ha YUCIIO. HCCJIeI0BATH reOMeTPUYECKUI (mepemerienue) u

DU3NYECKUH U TEOMETPUUYECKHUIT CMBICT BEKTOPOB.
Pa3znoxeHne BekTOpa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel BekTopa.

CkaysipHOE MPOMU3BEICHHE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0XACHUS JUTHH U yTJIOB.

Pemrenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

[IpuMeHeHre BEKTOPOB ISl PELICHMs 3a/1ad KUHEMATUKHU U
MEXaHUKH.

busnveckuii  (Cuiia) CMBICTBI
BOTIPOCHBIH TIJIaH.

3HaThL ompedeleHMsl CYMMbl M Pa3HOCTH BEKTOPOB,
YMHOXCHUS BEKTOpa Ha YHCIIO, HCCIIeI0BATH
TCOMETPUYCCKUN ¥ (PU3MUYCSCKHIA CMBICIIBI THX OTEPAIIHIA.
Pemarts reoMeTpuuecKHe 3aJjadyd  C  HCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO JBYM HEKOJTTUHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaJdspHOE  MPOU3BEIEHHE  BEKTOPOB,
BBIBOJUTH €TO OCHOBHBIE CBOWCTBA.

BbryMcasATh CyMMy, Pa3HOCTh M CKAISIPHOE MPOHU3BEICHHE

BEKTOPOB C ONOpPOH Ha
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BEKTOPOB B KOOpJIMHATAX.
I[IpuMeHATH CKATApHOE MPOU3BEICHUE JIJISi HAXOXKJCHUS
JUTMH U YTJIOB.

JdexapToBbl JlekapTOBBI KOOPJIMHATHI TOYEK HA MNIOCKOCTH. OcBauBaTh NOHATHE NIPSIMOYTOJLHOW CUCTEMBI KOOPAUHAT,
KOOPAMHATHI Ha| Ypasnenue npsmot. YrnoBoid kod(pHUIMEHT, TaHreHC yria |JIEeKapTOBBIX KOOPIUHAT TOYKH.
II0OCKOCTH HaKJIOHA, TapaJlJIeIbHBIC U IEPIICHIUKYIISIPHBIC TIPSIMBIE. HccaenoBath ypaBHEHHE TIPSIMOM U OKPY>KHOCTH C OTIOPO Ha
(CR)) VYpaBHeHHe OKpyXHOCTH. HaxoxaeHne KOoOpauHaT TOYEK | BOIPOCHBIM IUIaH.
TePECEUYCHHS OKPYKHOCTH H MIPSMOA. Haxoauth eHTp U paguyc OKpyKHOCTHU T10 €€ YPaBHEHHUIO.
Metoa KOOpIMHAT TP PEIIEHUN TEOMETPUUYECKUX 3aau. Pemath 3a1auu Ha HAXOXKJACHUE TOUYCK MEPECEUEHUS TIPSIMBIX
Hcnonws3oBanue MeTo1a KOOPAMHAT B TPAKTUYECKUX 3a/1adax Y OKPY>KHOCTEH C MOMOIIBIO0 METOAa KOOPAUHAT.
Hcnonb3oBaTh CBOICTBA yIiIOBOro Kod(@uireHra npsamMoit
NpU pEIIeHUHW 3a/ad, I OINPEJCIICHHUs] PACTOIOKECHUS
IPSIMOM.
IIpuMeHSATh KOOPIUHATHI TIPU PEIICHUN T€OMETPUUECKUX U
MPaKTUYECKUX 3a7ad, JUIl IOCTPOCHUS MaTeMaTUYECKUX
MoJeliel pealbHBIX 3a71a4 («METO KOOPIAMHATY).
IHoab30BaTbes Uil  TOCTPOCHUS W UCCIEIOBAHMI
u(ppoBEIMU pecypcamu.
3HAKOMHUTBCSA C UCTOPHUEI Pa3BUTUA FEOMETPUHU
IIpaBuibHBIE [IpaBusibHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHHE HX 3JEMEHTOB. | POpMy/MpoOBaTh onpeeaeHue MIPaBUJIbHBIX
MHOTOyroJibHUKH. |Yucio mw u ummHa OKpyXHOCTU. JlIMHA Ayr'M OKPYXKHOCTH. | MHOTOYT'OJbHHKOB, HAXOAUTH UX JICMCHTEHI.
Juamna Pannannas mepa yria. IHonb30BaTHLCS IOHATHEM JUTMHBI OKPY’KHOCTHU, BBEJCHHBIM C

OKPYKHOCTH U
IUIOIAIb KPYyra.
Boiuuciienue
IJIomAaaen

(84)

[Inomaap Kpyra u €ro SJEMEHTOB (CEKTOpa M CErMeHTa).
Brruncnenue miomiaaeit Gpuryp, BKIIOYAIONINX JIEMEHTHI Kpyra.

IIOMOULIBI0 IPaBUJIbHBIX MHOTOYT'OJIbHUKOB, ONpPeAeJsATH
YUCIIO 7T, JUIMHY JYTH U PaJMaHHyI0 Mepy yriia 1o oopasiy.
IIpoBoanTh MEpexon OT paguaHHON MEPHI yIila K IpajyCHOU
¥ Ha000pOT O BU3YaJIbHON OIOpE.

OnpepeasaTh mIomags Kpyra.

BbiBoaMTH (hopMYyJIbI (B IpajyCHOI U pajiuaHHON Mepe) JUls
JUIMH AYT, IUIOLIAJed CEKTOPOB M CErMEHTOB C ONOPOM Ha
BOIIPOCHBIY IJIaH.

BbruncaaTs miuomand ¢GUryp, BKIIOYAIOMIMX 3JIEMEHTHI
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OKPY’KHOCTH (KpyTa) C OIOpOii Ha CIIPaBOYHYIO HH(OpMAIHIo.
HaxoauTs 1momaay B 3a1a4ax peajabHON KU3HU.

JABukenust Tlonsamue o 0eudicenuu n10cKocmu. Pa3oupars  mpumepsl,  WUIOCTPUPYIOIIWE  TOHATHS
IUIOCKOCTH llapannenvholii nepenoc, nosopom u cummempusi. Ocu u yenmpul | ABUKEHUSI, IEHTPOB U OCEH CUMMETPUHU.
(6 1) cumMMempuu. ®opMyJIHMpPOBaTh OIPEAEICHUs MNapalIeIbHOrO IEpeHoca,
IIpocmetiwue npumenenus 6 pewieHuu 3a0a4. MOBOPOTa U OCEBOM CHMMETPUM C BU3YAJIbHOM OIMOPOIL.
HaxoauTthb HENoABMKHBIE TOUKU 110 00pasiLy.
HaxoauTthb LEHTPBI U OCH CUMMETPHI pocTeHnX (GUryp mo
oOpasiry.
Ilpumenamp napannenbHulli NEPEHOC U CUMMEMPUIO NPu
PpeuleHUuU 2eoMempuyecKux 3a0a4 (pazoupams npumepbl).
Hcnonvzosams ons nocmpoenusi u uccieoosanuti yugposule
pecypchi.
IloBTOpEHME, [ToBTOpEHHE OCHOBHBIX MOHATUH U METOJOB KypcoB /—9 |OmepupoBaTh NOHATUSIMU: QUTypa, TOUKa, MpsiMasi, Yo,
00o0meHne, KJIacCOB, 0000IIIEHNE U CHCTEMAaTU3allns 3HAHUH. MHOTOYTOJILHUK, pPaBHOOCAPEHHBIM W  PAaBHOCTOPOHHUM
cucrematusanus | [Ipocreiimue reomerpuueckue GUIYpbl U UX  CBOICTBA. | TPEYrOJIbHUKH, NPSIMOYTOJIBHBINA TpPEYroJbHUK, MeauaHa,
— N3mepeHune reoMeTpu4ecKuX BEIUYHH. OucceKkTpuca U BBICOTA TPEYrOJbHHUKA, Mapajuiesiorpamm,
(7 u) TpeyronbHUKY. poMO, MpsSMOYTOJIbHUK, KBaApaT, Tpareuus; OKpy>KHOCTb,

[TapanyienpHble U IEPIEHUKYISIPHBIE PSIMbIE.

OKpy>XKHOCTb U KpyT. ['eoMeTpruecKkue MOCTPOCHUS. YTJbl B
OKPY’KHOCTH. BrnmcaHHble ¥ ONHMCAHHBIE  OKPY’KHOCTH
MHOTI'OYT'OJIbHUKOB.
[IpsiMast u OKPY>KHOCTb.
UeThlpeXyroNbHUKY.
YEThIPEXYTOJIbHUKH.
Teopema [Tudaropa u Hauana tpuroHomerpuu. Pemenne o0mmx
TPEYTOJIbHUKOB.

[IpaBUsIbHBIE MHOTOYT'OJIbHUKH.

[IpeobpazoBanus miockocTu. [IBmxenus. [logooue. CummeTpus.
[Tnomane. Berancnenue mnomazeit. [lnomany mogoOHbIX Gpuryp.
JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH.

Bnucannsie n OIMMCaHHBIC

KacaTeJIbHas, paBEHCTBO U MoA00He (pUryp, TpeyroibHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYISIPHOCTh MPAMBIX, YTOJ
MEXAy NpPSAMBIMH, CHMMETpPUS OTHOCHTEIBHO TOYKU U
OpsIMOM; JJIMHA, PAacCTOSHUE, BEJIMYMHA YIia, IUIONIab,

epUMETP.

Hcnoab3oBarh  ¢opmyabl: nepuMmMeTrpa H  IUIOHIAAU
MHOTOYT'OJIbHUKOB, JJUHBI OKPYKHOCTU U IUIOLIAAN KpyTa,
00BEMa MPSAMOYTOJILHOTO MapaJuieenune/a.

OnepupoBaTh MNOHATHSAMM: TPSIMOYTOJbHas  CHUCTEMa
KOOpJIMHAT, BEKTOP; MCHOJb30BaTh 3TU TMOHATUSA JJs
MIPE/ICTABIICHUS JTAHHBIX U PELIEHHUS 3a]a4, B TOM YHUCJE U3
JIPYTUX y4eOHBIX MPEAMETOB.

Pematp 3agaym Ha MNOBTOPCHUC OCHOBHBIX HOHHTHﬁ,
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BekTopb! Ha INIOCKOCTH.

WJUTIOCTPALIMIO CBS3EH MEXK]y Pa3IMUYHBIMH YACTSIMHU Kypca.
Boi0upars MeTox [Tl perieHus 3a1a4i.
PemaTtn 3a1a4n 13 IOBCEIHEBHOM KU3HU.

TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTh U CTATUCTHUKA»
(IO TOJAM OBYYEHMUS)

7 kaacc (He meHee 34 1)

Ha3Banmue
pasnaesa (TeMbl)
(4uci10 yacon)

OcHoBHOE coiep:KaHue

XapakTepucTHKA AeSITeJIbHOCTH 00y4aK0IIMXCs

IIpencraByenune
JaHHBIX

(7 1)

[lpencraBnenne paHHBIX B Tabmmmax. [lpakTuueckue
BBIUMCIICHUS 10 TaONWYHBIM JaHHBIM. VI3BiedyeHue wu
WHTEepHpeTaus TaOJMYHBIX JaHHBIX. [IpakTHueckas padoTa
«Ta0muuey.

I'paduueckoe mpencTaBiICHUE JAaHHBIX B BHJIEC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJOYATHIX) MUarpaMM. UTEHHE U TOCTPOEHUE
nuarpamm. [Ipumeps! geMorpaduyeckux auarpamm.
[Ipaktuyeckas padbota «JuarpaMmsbny.

OcBauBarthb Ha 0a3oBOM YPOBHe CIoCco0bI
MPEJCTaBICHUS] CTATUCTHMUECKUX JaHHBIX U YHCIOBBIX
MAacCHMBOB C IOMOLIpI0 TabIUI] M JUarpaMm ¢
UCIIOJIb30BAHMEM  aKTyaJbHBIX W BaXHBIX JAaHHBIX
(memorpaduueckue JaHHbBIE, MIPOU3BOCTBO
MPOMBIIIJICHHOW M CEIbCKOXO3WCTBEHHOM MPOAYKIIUU,
0OIIEeCTBEHHBIE M IPUPOIHBIC SIBJICHMUS).

HN3yuats meroabl paboThl ¢ TaONUYHBIMU U
rpau4ecKUMU TPEACTaBICHUSAMHU JIaHHBIX C TOMOIIBIO
U(PPOBBIX PECYpPCOB B XOJ€ MpaKTHUECKHX padoT (c
HarpasJIsIoNIed TOMOLIBIO).
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OnucareabHas
CTATHCTHKA

(8 1)

Yucnosbie Habopbl. CpenHee aprudMeTnieckoe.

Menuana yrcinoBoro Habopa. Y CTONYUBOCTh METUAHBI.
[Ipaktuueckas padota «CpenHue 3HAUCHUS.
Haubonpiiee n HanMeHbIIee 3HaUEHHS YHCIOBOTO Habopa.
Pazmax.

OcBauBaTth Ha 0a30BOM YpPOBHe NOHSITHS. YHCIOBOU
Habop, Mepa LEHTPaIbHOU TEHJEHIUMU (Mepa IIEHTpa), B
TOM 4HCIIE CpeHee apu(pMETHIECKOEe, MEANAHA.
OnuceiBaTh CTAaTUCTUYECKHE JIAHHBIE C IOMOIIBIO
cpeaHero apu(pMETHYECKOro U MeHaHbl. PemaTs 3amaun
(C HCIIOJIb30BAHMEM 3PUTEIBHON HATJSITHOCTH —W/HITU
BepOaIbHOU ONOpPHI)

HN3y4yath cBOMCTBA CPEIHHUX, B TOM YHCIIE C ITOMOIIBIO
M(POBBIX PECYPCOB, B XOJAE MPAKTUYECKUX padoT, (c
HaIPaBJISIONICH MTOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe NOHATHUS: HauOOJIbIIEE
Y HalMEHbllIee 3HaUeHUs YHCIIOBOI0 MaccHuBa, pa3Max.
Pemartp 3amaum Ha BeIOOp criocoba omHMcaHUs TaHHBIX B
COOTBETCTBUU C MPUPOAOHM JaHHBIX M  LEJIsIMHU
HCCJIEIOBAHMSI C HAITPABJIAIOLIEH TOMOIIIBIO.

Cayuaiinas
U3MEHYUBOCTH
(6 w)

Cnyuatinas usmenuugocms (npumepot). Yacmoma 3navenuii 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammul.
Ipakxmuueckasa paboma « Cnyuaunas usmeHuU80CHmb».

Oceausams ROHAMUA. 4ACOMA 3HAYEHUL 8 MACCUGe
OGHHbBIX, SPYNRUPOBKA OAHHBIX, 2UCTNOZPAMMA.

Cmpoumsb cucmozpammul no o6pasyy

Ocsausams cpaguueckue npedCmasieHusi pa3HuIX U008
CYUAUHOU UBMEHYUBOCIU, 6 MOM YUCIe C NOMOWBIO
Yyugpposwix pecypcos, 8 xooe npaxmu4eckou pabomai.

BBenenue B
Teopuio rpagos
(4 9)

I'pagh, eepwuna, pedpo. Ilpeocmasnenue 3a0avu ¢ nOMOWbIO
epagha. Cmenenv (8arenmuocms) sepuiunvl. Hucino pedep u
cymmapuas cmenenv gepuwiun. Lleno u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o cesasnocmu epaga. Ob6x00 epagha (3iinepos
nyms). [Ipeocmasnenue 06 opuenmupo8anuvix 2paghax.

Ocsausams nonamusn. epagh, sepuiuna epaga, peopo
epagha, cmenens (8aneHMHOCHb 8EPULUHDL), YeNb U YUKIL.
Ocsaueams nonamusa:. nymo 6 cpage, 31i1epos nyms,
00x00 epagha, opuenmuposanHwlil epag.

Obcyyncoamsv peuwtenue 3a0auu  HA NOUCK  CYMMbl
cmeneHell gepwun epaga, Ha nouck obxooa epagha, Ha
NOUCK  nymel 6  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasusouet NOMoubIo.

Oceausams cnocobwvl npeocmasienus 3a0ay u3 Kypca
aneebpul, ceomempuu, meopuu 6epPOSIMHOCMEN, OpYeUx
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npeomemos ¢ nomowwro 2paghos  (kapmoel, cxemul,
neKmpuyeckue yenu, yHKYUuOHAIbHblEe COOMEEMCMEUs)
HA npumepax.

BeposiTHOCTB M

Cnyuatinolti onolm u cayuaiiHoe cobvimue. Beposmnocmov u

Ocseausams noHamus. Ciy4atiHbll ONbIM U CAY4aAUHOe

4acrora yacmoma cobvimus. Ponv manoseposmuvix u npakmuuecku | codvimue, MAI08EPOAMHOE U NPAKMUYECKU 00CHOBEPHOE

CJYYaiHOT O 00cmogepHbIX cobvimutl 8 npupooe u 8 oowecmse. Monwema u | codovimue.

coObITHA UepanbHas KoChov 68 meopuu 8eposimHOCmel. H3yuamb 3nauumocmsv Manoseposimuvlx cobvimuil 8

(49 Ilpakmuueckas paboma « Hacmoma evinadenus opaar. npupooe u obujecmee HA GANCHLIX Npumepax (asapuu,
HecuacmHvle cuyyau, 3awuma NepCoOHANbHOU
uHgopmayuu, nepedaia OaHHbIX).
H3yuyams ponv knaccuueckux 6eposmuHoCmublx mMooesnel
(MOHema, uzpanbhas Kocmy) 8 meopuu 8eposIMHOCMEL.
Habénwoams u uzyuams uacmomy coowbimuti 8 npocmsix
9KCNEpUMEHMAx, 8 MOoM 4ucie ¢ HOMOWbIO YUPDposbix
Decypcos, 8 xooe npaKkmuyecKkol pabomsoi.

O06o00menmne, [IpencraBnenne  nmaHHbiX.  OmnucarenbHas — craTucTUKA. | [IOBTOPATH M3Yy4YEHHOE M BBICTPAUBATH CHCTEMY

KOHTPOJIb BeposiTHOCTB City4aitHOTO COOBITHSI. 3HAHUM.

59) PemaTs 3aga4u Ha Ipe/iCTaBlIEHUE U ONMCAaHUE JAHHBIX C

MOMOIUIBIO0 U3YUYEHHBIX XapaKTEPUCTUK C HAMpaBJISIOIIeH
MTOMOLIKIO.

Oo6cy:xknaTb npuMepbl CIIy4alHbIX COOBITHH,
MaJIOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX CITy4alHbBIX
COOBITHIA, UX POJIU B MPUPOJIC U KU3HU YEIIOBEKa

8 kiacc (He meHee 34 u)

Ha3Bpanue
pa3aesia (TemMbl)

OcHoBHOE cogepkaHue

XapakTepucTHKA 1esiTeIbHOCTH 00y4al0IMXC sl
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(4HCI10 YacoB)

IToBTOpEHUE
Kypca / kjaacca
(4 1)

[IpencraBnenne  manubix.  OmnucaTenbHash — CTaTUCTHKA.
CrnydaiiHast u”3MeH4nBOCTh. CpeiHue YucioBOTro Habopa.
Crnydaiinbie coobiTus. BepositHocTu 1 yactoTel. Kimaccuueckue
MOJIEJI TEOPUU BEPOATHOCTEN: MOHETA M UTPAJIbHASI KOCTh.

I[HoBTOpPSITH W3y4eHHOE ¥ BBICTPAUBATHL CHCTEMY
3HAHMUI.
Pemars 3amayu (Mo BU3yaJbHONl  omope) Ha

IpEJICTaBICHUE U ONMCAHME JaHHBIX C
M3YYEHHBIX XapaKTePUCTHUK.

Pemars 3amayu (Mo BU3yaJbHOl  omope) Ha
MpEeJICTaBICHUE TPYNNHUPOBAHHBIX JaHHBIX U OMHCAHHE
CIIy4aitHON M3MEHYMBOCTH.

Pemars 3amayu (Mo BU3yaJbHOl  omope) Ha
OTIpeIeJICHUE YaCTOTHI CIIYYaHBIX COOBITHH, O0CYKICHHE
NPUMEPOB CIy4YallHBIX COOBITUH, MAaJOBEpOSITHBIX H
MPAKTHUYECKU IOCTOBEPHBIX CITyYalHBIX COOBITUH, X POJIH
B IIPUPOJIE U JKU3HU YEJIOBEKA.

IIOMOIIBIO

OnucarejanbHas Omxknonenus. /{ucnepcusi yucnogoeo Habopa. Cmanoapmuoe | Oceausams ROHAMUA: OUCNEPCUsi U CMAHOAPMHOE
CTATHCTHKA. OMKIOHeHUe YUCI08020 Habopa. [{uazpammsl pacceusanus. OMKIOHEHUe, UCNONb308AMb MU XAPAKMEPUCMUKU ONis
PaccenBanmue ONUCAHUS PACCEUBAHUSA OAHHDIX.
JaHHBIX Yuacmeosamv ¢  obcyrycoenuu  cunomeszvt 00
(49 omcymcmeuu UIU  HAIUMUU  C8A3U N0 OUACpaAMMAam
pacceusamuis.
Cmpoums Ouazcpammvl pacceuBauusi NoO UMEOUJUMCS
OaHHBIM, 8 MOM YUCTe C NOMOWbIO KOMNbiomepa (nocie
COBMECMHO20 AHANU3Q).
MHo:kecTBa MHoxecTBO, moaAMHOkeCcTBO. Onepanuu Haj MHOXecTBaMu: | OcBaHMBATh MOHATHSI. MHOXECTBO, JICMCHT MHOXKECTBA,
(49 oObenuHEHHe,  mepeceueHue,  AonoiHeHwe.  CBOWMCTBA | MOJMHOXECTBO.
oTieparuit HaJ MHOKECTBAMU: NepeMecTUTEbHOE, | BBIMOJHATH omnepamuun Hax MHOKECTBaMM:
COUeTaTeIbHOE, PAaCIpPEACIUTEIbHOE, BKIIIOUCHHUS. o0beIMHeHne, IepeceYeHre, JOMoHeHue (1o o0pasiy).
I'padmyeckoe nmpeacTaBieHne MHOKECTB. Hcnoan3oBaTh CBOMCTBA: MEPEMECTUTEINIBHOE,
COUYETaTENbHOE, pPACHpPEICIUTENbHOE, BKIIOYEHUS (C

HUCIIOJIb30BaAHHUEM BPI3yaJ'IBH01>i OHOpBI).
Hcnoas3oBarh rpa(quecxoe MNpEACTaBJICHUEC MHOXKCCTB

85




IIPU OINHMCAaHUM PEAIbHBIX IIPOLECCOB U SIBICHUH, IpU
pELICHUH 3aJa4 U3 IPYTUX YUeOHBIX MPEIMETOB U KypCOB
(c crosIb30BaHNEM BU3YaJIbHOM OIOPBI).

BepositHOCTB
CJIy4aiiHOT 0
coObITHUS

(6 1)

DnemMeHTapHbIe COOBITHSI. Crnyuaiinbie COOBITHS.

bnaronpusrcTByomue aneMeHTapHblie coobiTus. BepositHocTi
coObITUH. ONBITBI C PAaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
coOpITusiMH. CiryyaliHbIi BBIOOD.

[TpakTuueckas padota «ONBITH ¢ pABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUSMUY).

OcBauBath Ha  0a30BOM  YpPOBHe  NOHATHA:
DIIEMEHTApHOE COOBITHE, CIIy4allHOE€ COOBITHE Kak
COBOKYITHOCTb ~ OJIarONpUSATCTBYIOIIMX  3JIEMEHTapHbIX
COOBITHI, PABHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHSI.
Pemats 3agaum Ha BbIYMCIICHUE BEPOATHOCTENW COOBITUI
[0 BEPOSTHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIydailHOTO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOW HArJIJHOCTH
u/niu BepOaIbHOU OIOpHI).

Pemats 3aga4m Ha BHIYMCIICHHE BEPOSATHOCTENW COOBITUI
B ONbITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTapPHBIMU
COOBITUSIMHM, B TOM 4YHCJE C MOMOUIBIO KOMIIbIOTEpa (C
UCMOJIb30BAHUEM  3PUTEIbHOM  HArJSAHOCTU  W/WIH
BEepOAILHOM OTOPHI).

IIpoBoauTh M U3y4aTh ONBITHI C PAaBHOBO3MOYKHBIMH
JIEMEHTAPHBIMU COOBITHSIMHU (C MCIIOJI30BAHHUEM MOHET,
WUTpaIbHbBIX KOCTEH, JIPYTHUX MoOJIeIIei )
B XO/€ MpaKkTHYECKOW paboThl (C MCIIOJIb30BAaHUEM
BU3YaJIbHOM OIOPBI).

BBenenue
Teopuro rpagos
(4 9)

B

llepeso.  Ceoticmea  Oepega:  eOUHCMBEHHOCMb — NYymi,
Cyuwecmeosanue SuUcaYell 8epuiliHbl, C8:13b Medcdy YUCIOM
sepuiun u yuciom peodep. Ilpasuno ymHodiceus.

Ocseausams nonamusa. depeso Kaxk epag 6e3 yukia,
sucsa4asn sepuuna (Mucm), emev depesa, nymo 6 oepeae,
ouamemp oepesa.

H3yuams ceolicmea Oepesa: cyujecmeosanue gucsaeri
BEPUIUHbI, COUHCMBEHHOCMb  NYMU  MeHCOY  O8YMsL
BEPUIUHAMU, CE53b MeNCOY YUCIOM BEPUUH U HUCTIOM
peobep.

Yuacmeoeamy ¢ oocysycoenuu pewenun 3a0auu na nouck
U nepevucieHue nymeii 6 oepege, ONpeoeieHue UYucid
sepuiun unu pebep 6 depese, 00x00 OGUHAPHO20 Oepesda, 8
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mom vucie ¢ npuUMeRerHuem npasujia YMHOMNCEHUAL.

CayuaiiHbie
COOBLITHSA

(8 1)

Ilpomusononoscnoe  cobvimue.  [uacpamma  Dunepa.
Obveounenue u nepeceuenue coboimui. Hecoemecmuvie
coovimusi. Qopmyna ciodcenus eeposmuocmett. Ilpasuno
VMHOJMCEHUsI  geposamHocmeli.  Ycnoenas — eeposmHocme.
Hezasucumvie  cobwimus.  I[IpeOocmaénenue — ciyyainozo
9KCNnepuMeHma 6 suoe oepesd.

Ocseaueamv nouamua. 63aUMHO NPOMUBONOLONCHbLE
coovimusi, onepayuu Ha0 CcoObLIMUAMY, 00beOUHeHUue U
nepeceuenue coovimuti, ouazpamma dunepa (diiepa—
Benna), coemecmuvie u necoemecmmuvie coobimusi.
H3yuams meopemvt 0 6eposmHocmu 00beOUHeHUs1 08)YX
coovimutl (Ghopmynvl crodcenus 6eposmuocmeltl).
Yuacmeoeams 6 oocyscoenuu pewenun 3a0auu, 6 mom
yucie meKcmogule 3a0a4u Ha onpeoeieHue 6eposimHocmen
00beouHenuss U nepecedyenus CcoObImuti ¢ NOMOUbIO
YucnoBol  mpamMou, ouazpamm  Jurepa,  opmyavi
CILOJHCEHUS 8EPOAMHOCELI.

Ocsaueamp noOHAMUA' npaguio VMHONCEHUS
8eposimHocmell, YCI08HAsL 8ePOSAMHOCIb, He3A8UCUMDbLE
cobObImuUs 0epeso CyUatHo20 onvima.
H3yuams  ceoiicmea  (onpedenerus)
cobvimuii.

Yuacmeosamv 6 ob6cysycoenuu pewenusa 3adauu Ha
onpeoenieHue U UCHONb308AHUE HE3ABUCUMBIX COObIMULL.
Yuacmeosamv 6 obcysycoenuu pewenuna 3adauu Ha
HOUCK B8EPOSIMHOCMElU, 6 MOM HYUCIe YCIOBHbIX, C
UCNONIL308AHUEM Oepesa CNYUAlIHO20 ONbIMA.

He3a6UCUMbIX

0060011eHHeE,

KOHTPOJIb
(49

[IpencraBnenne ganubix. OnucarenbHasi CTaTUCTUKA. ['padbi.
BeposiTHOCTB CIIy4aifHOTO COOBITHSI. DneMeHTHI
KOMOWHATOPHKH.

IloBTOpSITH M3y4YeHHOE U BBICTPAUBATH CHUCTEMY
3HAHUM.

PemaTth 3a1a4u Ha NpeICTaBICHUE U OMMMCAHKUE JAHHBIX C
IIOMOIIILIO M3YYCHHBIX XapaKTEPUCTHK (c
HCIIOJIb30BaHNEM BU3YalIbHOM OTIOPHI).

Yuacmeoeamv ¢ oocyyncoenuu pewenua 3anaum c

npuMeHeHneM rpados.

Pemiate 3amauMm  Ha  HAXOXJAEHHE  BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI MO BEPOSITHOCTSM 3SJIEMEHTaAPHBIX
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COOBITHI, B TOM YHUCIJIE B ONbITaX C PAaBHOBO3MO)KHBIMHU
3JIEMEHTapHBIMU COOBITUAMU (C BU3YyalbHOW OMOPOIL).
Yuacmeogamv 6 oocysyncoenuu pewenus 3ana4um Ha
HAXOXXJICHUE BEPOSITHOCTEH OOBEANHEHHS U MEePeceUeHHsI
COOBITHI, B TOM YHUCIJIE€ HE3aBUCUMBIX, C HCIIOIb30BAHUEM
rpaduueckux MpeACTaBICHUM U JepeBa CIy4allHOTO
OTIbITA.

Yuacmeoeamv 6 oocysyncoenuu pewenus 3anaum Ha
nepevyuciienne KoMOMHaIMi (4ncia nepecTaHOBOK, YnciIa
COYETaHM), Ha HAXOXKJIEHHWE BEPOSTHOCTEH COOBITHI C
NpPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
UCIIOJIb30BaHuEM TpeyrosbHuka [lackas.

9 kiacc (He meHee 34 4)

Ha3Banmue
pasnaesa (TeMbl)
(4ncy10 Yacon)

OcHoBHOE co/iep:KaHue

XapakTepucTHKA AeSITeJIbHOCTH 00y4al0IMXCs

IToBTOpPEHUE
Kypca 8 kj1acca
(4 4)

HpeI[CTaBJ'IeHI/Ie JaHHBIX. OmnuncarenbHas CTaTHUCTHKA.

Omnepanuu Haj cCOOBITHAMU. He3aBUCUMOCTL COOBITHIA.

IloBTOPSITH UW3yYeHHOE W BBICTPAMBATh CHCTEMY
3HAHUM.

Pemathb 3aa4uM Ha NpeCTaBICHUE W OMTMCAHUE JAHHBIX.
Pemath 3amaum  Ha  HaxOXJIEHHUE  BEPOSTHOCTEH
00beIMHEHNS W TIEPECCUCHUs] COOBITHH, B TOM YHCIIC
HE3aBHCHMBIX, C  HCIIOJB30BaHHEM  TpadUUecKux
MIPEACTABICHUI U IepeBa CIIy4allHOTO OMbITA.

Pemiath 3aauM Ha mepevyuclieHre KOMOWHAIMK (4ucia
MEpPEeCTaHOBOK, YHCIa COYETaHW), Ha HAXOXICHHE
BEPOATHOCTEH COOBITHIA C TPUMEHEHHEM KOMOUHATOPHKH,
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B TOM 4UCJIC C UCITIOJIb30BAHUCM TPCYT'OJIbHHUKA ITackamns

DJIeMeHTbI
KOMOUHATOPUKH
(4 1)

KomOunatopHoe mpaBuiao yMHOXeHHA. [lepecTaHOBKH.
@®akropuan. CoueTaHus W YHCIO COYETaHUU. TpeyeonbHuK
Iackans. Ilpaktnyeckas padbota «Beraucienue BeposSTHOCTEH
C HCIIOJIb30BAaHUEM KOMOWHATOPHBIX (PYHKIIUH 3IEKTPOHHBIX
TaOIUI.

OcBauBath Ha  0a30BOM  ypOBHe  TOHSATHS:
KOMOMHATOpPHOE MpPaBWJIO YMHOXXEHUS, YHOPSAAOUYECHHAs
napa, Tpoiika 0ObEKTOB, TIEpECTaHOBKA, (DAKTOPHAI YHCIIA,
COYeTaHue, YHCII0 COYCTaHUH, mpeyeonvruk Ilackans.
Pemars mpocreiimme 3agayM  Ha TIEPEUUCIICHHE
YIOPSIIOYSHHBIX T1ap, TPOEK, MEePEYHCIICHUE TEPECTAHOBOK
A COYCTAHHUM DIEMEHTOB Pa3JIMYHBIX MHOKCCTB (HO
obpasiry).

Pemarts mpocreiiliMe 3aJauM Ha NPUMEHEHHE YHCIIA
codeTaHuii B anredpe (COKparieHHOe YMHOKEHHE, ONHOM
HrroToHa) (¢ HampaBstoiel MOMOIIBIO).

Pemiatb, mnpumeHsii KOMOMHATOPUKY, 3aJayd Ha
BBIUMCIIEHUE BEPOSTHOCTEH, B TOM YHCJIE C ITOMOIIBIO
SJICKTPOHHBIX TAONHI] B XOJE MPAKTUUECKOW paboThHI (C
BHU3yaJIbHOM OTIOPOH).

I'eomeTpuueckas
BEpPOSITHOCTH
(4 9)

T'eomempuueckasn seposmuocmo. Cnyuaiinviii 6b100p MOUKU U3
@ueypul Ha niockocmu, U3 ompesKa, uz 0yeU OKPYHCHOCHU.

Ocsaueamsb nonamue 2eomempuyeckoli 6eposSmHOCMU.
Yuacmeosamw ¢ oocyrscoenuu pewrenun 3a0auu na
Haxooicoenue 8eposimHOCmell 8 ONblmax, NpeocmasuMblx
KaK 8b100p MoyeK U3 MHO20)20/IbHUKA, Kpyed, Ompe3Ka uiu
Oyeu OKPYHCHOCHU, YUCTIO8020 NPOMENHCYMKA

HcnbpiTanus
bepunynim
(69

Ucnbitanue. Yenex u Heynaua. Cepusi HICHBITAHUN 10 IEPBOTO
ycnexa. Wcnbitanus bepuymnu. BepostHoctu coObITHH B
cepun ucnbiTanuii bepuymnu. [Ipaktuueckas pabora
«Hcnbitanus beprymmy».

OcBauBaTh Ha 0230BOM YPOBHE IOHATHS: HCIIBITAHUE,
3JIEMEHTapHOE COOBITHE B UCIIBITAHUU (yCIIEX U HEy1aya),
CepHs UCHBITAHWN, HACTYIUIGHME IIEpBOrO yclexa
(Heynaun), cepust ucnbITaHUN bepHyIu.

Pemate  mpocreifiume 3a0a4M Ha  HaxXOXICHHE
BEPOSTHOCTEH COOBITUII B CEpUM MCHBITAaHUN /10 TEPBOTO
ycrexa, B TOM YHUCIIe ¢ MPUMEHEHHEM (OpPMYJbl CyMMBI
reOMEeTPUYECKOi mporpeccuu (C Omopoil Ha CIpPaBOYHYIO
UHPOPMALIHIO).

Pemate mnpocreiine

3aJavuu Ha HaxX0XICHUC
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BEPOSITHOCTEH  JJIEMEHTApHBIX  COOBITUH B CEpHUH
UCIIBITAHUN DBepHyIM, Ha HaxO0XJACHUE BEPOSATHOCTH
ONpEACICHHOTO0 YMCIa YCIEXOB B CEPUM HCIbITAaHUM
bepuymiu (¢ BU3yallbHOM OMOPOiA).

H3yuars B X011 NpaKTH4YecKOii padoThl, B TOM YHUCIIE C
MOMOIIIBIO IU(POBBIX PECYpPCOB, CBOMCTBA BEPOSTHOCTH B
CepuM UCIBITaHUM bepHym

Cayuaiinas
BeJIHYNHA

(6 1)

CnyuaiiHass BeJIMYMHA W pACIHpENElIeHHE BEPOSITHOCTEM.
MareMarnueckoe OXHMJIAHHE W JUCIEPCHS  CIy4YalHOU
BenuuMHbL. [IpuMepbl MaTeMaTHYecKOro OXUIaHMS —Kak
TEOPETUYECKOI0 CPETHETO 3HAUCHUSI BEJTMUMHBI.

[TonsTre o 3akoHe OombIINX YKceNl. M3MepeHnne BeposTHOCTEN
C MoMol1IbI0 YacToT. [IpumMenenne 3akoHa O0JIbIINX YK CET.

OcBouTh Ha 0230BOM YpPOBHe TOHATHSA. ClydaiHas
BEJINYNHA, 3HAYCHUE CITy4aitHOMN BEJINYWHBI,
pacnpeneneHre BEpOSITHOCTEN.

H3yyarp u oOcyxkaaThb TpPUMEpPhl JUCKPETHBIX U
HEIPEPHIBHBIX CITyYaHBIX BEIWYUH (POCT, BEC YEIIOBEKa,
YUCJIICHHOCTh HACEJICHHUS, IPYTUE U3MEHYNBBIC BEIIMUNHBI,
paccMaTpUBaBIIMECS B Kypce CTATHCTHKH), MOJEIBHBIX
CIy4YalHBIX BEJIMYMH, CBS3aHHBIX CO CIIy4ailHBIMHU
onbITaMu (OpOCaHWE MOHETBI, UTPATBHOW KOCTH, CO
CITy4alHbIM BBIOOPOM H T. 11.).

OcBauBatb Ha  0a30BOM  YPOBHe  TOHSATHA:
MaTe€MaTHYECKOE OKUJIAHUE CIIy4ailHOM BEIMYMHBI Kak
TEOPETHYECKOE CPEeIHEE 3HAUCHUE, AUCTIEPCHS] CITydyalHON
BEJIMYMHBI KaK aHaJIOT IUCIIEPCUU YHCIIOBOrO Habopa.
Pemiate 3amauMm Ha BBIUKUCIEHHE MAaTE€MAaTHUYECKOIO
OXKUJAHUSI W JUCIEPCHUM  JUCKPETHOW  CIydallHOM
BEJIMYUHBI 110 33JJaHHOMY PACIPEICIICHUIO, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTPaxOBaHUEM M JoTepesMH (C
HAIPAaBIISIONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAaTeMaTH4YECKUM  OXHMJIAHUEM U
JUCIIEpCUENl HEKOTOPBIX paclpeAesieHuid, B TOM YHCIIEe
pacnpeieneHus CiIy4ailHoM BETUYUHBI «YHCIIO0 YCIEXO0B» B
cepuu UCHbITaHui bepHysum.

HN3yuyatb 4acToTy COOBITUS B  TOBTOPSIONIMXCS
CIIy4YalHBIX ONBbITaX KaK CIy4yalHYIO BEJIUUYHHY.
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3HAKOMHTBCSI C 3aKOHOM OonbImx 4ywcenl (B ¢dopme
bepnynnu): npu OOJBIIOM 4YHCIE ONBITOB YacToTa
COOBITHS OJHM3Ka K €r0 BEPOSTHOCTH.

Pemats 3a1aun Ha U3MEpEHNE BEPOSITHOCTEH C IIOMOIIBIO
4acTOT (C HAIPaBJISAIONIEH TOMOIIIBIO).

OO6cyxaaTh poJib 3aK0Ha OOJBIINX YUCET B 000CHOBAaHUHU
YaCTOTHOTO METOJIa H3MEPEHHS BEPOSATHOCTEH.
OO0cy:kpaTh 3aKOH OOJBIIMX YMCET Kak IpOSBIICHUE
CTaTUCTHYECKON YCTOMUYMBOCTH B U3MEHYMBBIX SIBICHUSX,
pOTb 3aKoHA OOJNBIIMX YHCENT B TPUPOAE M B JKU3HHU
YeNoBeKa.

O0o001meHue,
KOHTPOJIb

(10 g)

[IpencraBnenue  TaHHBIX.
BepositHOCTB CIIy4aitHOTO COOBITHSI.
koMOuHaTtopuku. CiydaliHble BEJTMYUHBI U PACIIPEICTICHUS.

OnucarenpbHas  CTaTUCTHUKA.
DeMEHTHI

HOBTOpHTb I/13y‘-IeHHO€ " BblCTpal/lBaTb CHCTeMy
3HAHWH.

PellIaTl) 3aJaum Ha HpC}ICTaBHeHI/Ie 1 OIMIMCAHUC JAaHHBIX.
Pematp 3a1aun Ha HAXOXKJIECHUE BEPOSITHOCTEH COOBITH,
B TOM 4YHCJI€ B ONbITAX C PABHOBO3MOXHBIMU
3JIEMEHTapHBIMU COOBITHSMH, BEPOATHOCTEU
00beIMHEHNUS W TIEPECEUCHUsS] COOBITHN, BBIUUCIATH
BEPOATHOCTH B OMbBITAX C CEPUSMHU CITYyUaHBIX UCIIBITAHUM

[Ipu pazpaboTke paboueil mporpaMMbl B TEMATHMYECKOM IUIAHHUPOBAHWUU [IOJDKHBI OBITH YYTEHBI BO3MOXKHOCTHU
MCITIOJIb30BaHUS AJIEKTPOHHBIX (IIMGPOBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIOMUXCS YIEOHO-METOANYECKUMHU MaTepruaIaMu
DJIGKTPOHHBIE YYEOHWKHM U 3aJaYHUKH, DJIEKTPOHHBIE OHOIMOTEKH, BUPTyaIbHBIC
nabopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIIUU ITU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIB3YEMBIMU 11 OOYYCHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII IOJH30BATECH, MPEACTAaBICHHBIMA B JJIEKTPOHHOM (IU(PPOBOM) BHUAEC M PeaTH3yIONIUMU

(MyJIbTUMEOUNHBIE MOPOrPaMMBI,

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