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I[TOACHUTEJIBHA A 3AITNCKA

[Ipumepnass pabouas mnporpamMma MO MaTeMaTHKE Jisi OOydYarouuxcs C
3a/IepKKOM ncuxuueckoro pa3putust (nanee — 3[1P) Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsS TOArOTOBIIEHAa HAa OcHOBe dDenepasbHOrO TrOCYJAapCTBEHHOTO
o0pa3oBaTelbHOIO  CTAaHJApTa OCHOBHOro oOmero oOpazoBanus  (IIpukas
MunnpocBemenuss Poccmm  or  31.05.2021 1. Ne 287, 3apeructpupoBaH
MunrcreperBoMm roctuiuu Poceuiickoi @eneparun 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC O0OO), IIpumepHoOl ananTUPOBAHHOW OCHOBHOW 00pa30oBaTEIbLHOU
MpPOrpamMMbl  OCHOBHOTO 00IIero o00pa3oBaHUs OO0y4arolmUXcs C  3aJep>KKOMU
ncuxudeckoro pa3sutus (onodpenHoit pemenrnemM OYMO no obmemMy o0pa3oBaHUIO
(mpotokon ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [TpumepHoit
paboueil mporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus 1Mo npeaMeTy «MareMaTukay,
[IpumepHON TpOrpaMMbl BOCIUTAHUSA, C YYETOM pACHpPEICICHHBIX IO KiaccaM
MPOBEPAEMBIX TPeOOBAaHUN K pe3yjbTaTaM OCBOCHHs AJTaNTHUPOBAHHON OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOIO 00Iero 00pa3oBaHUsI OOYUYaIOIIMXCS C
3a/Iep’KKOM TICUXUYECKOro pa3BuTusA. B pabodeil mporpamMme ydT€HB HUAEU H
nosiokeHus: KoHuenuuu pa3BUTHS MaTeMaTHdyeckoro obOpaszoBanus B Poccuiickoii
denepanuu.

O01mas xapakrepucTuKa yueOHOro npeamera «MaremaTuka

VYuebnpiii mpenmer «MaTemaTuka» BXOIWT B TPEIMETHYIO 00J1acTh
«Marematuka ¥ uH(popmaTuka». OH CMOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIHLHON
KYJIbTYpbl M JIOTHYECKOTO MBILIJICHUS, (OPMUPOBAHUIO YMEHHUS IMOJIb30BATHCSA
QITOPUTMAaMH, a TaK)Ke MPUOOPETCHHIO MPAKTHYECKUX HABBHIKOB, HEOOXOJMMBIX B
MOBCEIHEBHON ku3HM oOyuaroniuxcss ¢ 3[IP. V4yeOHblii mpeamer pa3BUBaeT
MBIIIJIEHUE, MPOCTPAHCTBEHHOE BOOOPAKEHHE, (PYHKIIMOHAIBHYIO TI'PaMOTHOCTD,
YMEHUSI ~ BOCHPUHMMATh M  KPUTHYECKHM  aHAIM3UpPOBaTh  HH()OpMmaIuio,
MIPEICTABICHHYIO B pa3JIMYHBIX (hopmax.

OO6yuenue maTeMaTuke Ja€T BO3MOKHOCTh pa3BuBaTh y oOydaronuxcs ¢ 3I1P
TOYHYIO, PAlMOHAIILHYI0O U WH(OPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hambolee
MOJIXOSIINE SI3BIKOBBIC, CUMBOJIMYECKUE, TpaduuecKre CPeACTBa IJI BBIPAXKEHUS
CYXKJIEHUI U HaTJIAIHOTO UX MPEACTABICHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOILEN KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABNISIETCS  O0Iee 3HAKOMCTBO C METOJAaMHU T[O3HAaHUA JEHCTBUTEIHHOCTH,
MIPEACTABIIEHHUE O MPEAMETE U METOJIaX MAaTEMATUKH, UX OTJIMYMM OT METOJIOB JPYTUX
€CTECTBEHHBIX M I'YMAHUTAPHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTEMaTUKH
JUIsL pelIeHHs] HAYYHBIX W TPUKIAJHBIX 3a7ad. TakuMm oOpa3oM, MaTeMaTUYecKoe
oOpa3oBaHK€ BHOCUT CBOM BKJIaJ B (popMuUpoBaHHe 0011l KyIbTYphl UETOBEKA.

W3ydyeHne MaTeMaTHKU TakKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCIIHMTAHHUIO
YEJIOBEKA, MOHMMAaHUIO KpacoTbl M H3SAIIECTBA MATEMATHUYECKUX paCCYXKICHUH,
BOCIIPUSITHIO TEOMETPUUECKUX (POPM, YCBOECHUIO UJIEU CUMMETPUH.



[Iporpamma oTpaxkaer coaepkaHue oOydeHUs mnpenMery «Maremartuka» c
Y4ETOM 0COOBIX 00pa3zoBaTelbHBIX MOTpeOHOCTEN oOyuarouuxcs ¢ 311P. OBnanenue
y4eOHBIM TpeMeToM «MaremaThka» NpeaCcTaBIseT ONPeNeIeHHYIO CI0XKHOCTD IS
yuamuxcst ¢ 3[IP. ¥V oOyuaronuxcs ¢ 3[IP nambosiee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHH CIIOBECHO-IOTUYECKUX (OPM MBIIUICHUS, TI09TOMY aOCTpakTHbIE U
OTBJICUCHHBIC KATErOpMHU UM TPYIAHOJIOCTYIHBI. B TOXXe Bpems IpH CleuaibHOM
oOy4yeHHH OOyd4aromuyecs MOTYT BBITIONHATh 3afaHus 1o anaroputMmy. OHu
BOCIIPUUMYHKBBI K MOMOIIM, MOTYT BBIIIOJIHUTH MEPEHOC HA AHAJIOTMYHOE 3aJaHue
YCBOEHHOro crocoba pemieHus. CHIKEHHE pPa3BUTHS MBICIUTENbHBIX ONEpanuil u
3aMEJJICHHOE CTAHOBJICHHE JIOTMYECKUX JCUCTBUM IPUBOASAT K HEAOCTATOYHOM
OCMBICIIEHHOCTH COBEPIIAEMBIX YUYE€OHBIX NEHCTBUU. Y 00y4arouuxcsi 3aTpyIHEHbI
CUYETHBIC BBIUUCIICHUS, MPOU3BOAUMBIE B yMe. B NMUCbMEHHBIX BBIUUCICHUSIX OHU
MOTYT TMPONYyCKaTh OJIMH U3 MPOMEXKYTOUYHBIX mmaro. [Ipu pabore ¢ 4HCIOBBIMU
BBIPAKEHUSAMH, BBIUUCICHHEM HUX 3HAYEHUS MOTYT HE YAEPKUBATh MPaBWIbHBIN
nopsok AeiicTBuid. [1pu ympoienuu, npeodpa3oBaHnu BeipaxeHuid ydamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PELIEHUE O IMOCIEN0BATENBHOCTH BBIITOJIHEHUS
nerucTBuil. KOHKPETHOCTh MBIIIJICHHS! OCJOXKHSET YCBOCHHUS HABBIKA PELICHUS
YPaBHEHUM, HEPABEHCTB, CHUCTEMbl YpaBHEHHHU. VM MalOJOCTYIIHO COBEpIIECHUE
00paTUMBIX ONEepaLUi.

Husknii  ypoBeHb  pa3BUTHSL  JIOTUYECKMX  ONEpalMi, HEZOCTATOYHAs
O00OOIIEHHOCTh MBINUICHUS] 3aTPYAHAIOT U3ydeHUe TeMbl «DYyHKIUN»: MpHU
ornpeAeneHny  (YHKIMOHAJIbHOM 3aBUCUMOCTH, NpPH ONHCAHUU TrpapuuecKoit
CUTYaIlUH, UCTIONIb3YSI T€OMETPUUYECKHM, anreOpandyeckuil, GQyHKIIMOHAIbHBINA S3bIKH.
Hepenko ywamuecss He BUIAT pa3HULIBI MEXAY 00JIaCThbiO onpeaeneHus GyHKUUA U
00J1aCThIO 3HAUYCHHUI.

Pemenue 3amad coOmpsikKeHO € TPYOHOCTSIMU OQOpPMIIEHUS KPAaTKOM 3alMCH,
MPOBEICHUS aHAJIM3a YCIIOBUS 3a]1a4M, BhIICTICHUS cyliecTBeHHOro. OOydaromnmecs ¢
3IIP 3arpynHsilOTCS clenaTh YMO3aKIOYEHUE OT OOLIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAIbHBIE CIOCOOBI  pElIeHUs, HHOrAA OrPAHUYMBAIOTCS
MaHUMNYJSLHUSAMU C YUCTAMHU.

[Ipy w3yueHuum reoMmeTpuyeckoro marepuana oOydawomuecs ¢ 3IIP
CTAJKHUBAIOTCSI C  TPYAHOCTbIO  JENaThb  JIOTHUYECKHUE  BBIBOJBI, CTPOUTH
NOCJIEIOBATENIbHBIE pacCcykKaeHUs. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPUU
OPUBOJUT K OIIMOKAM B PEIICHUH TeoMeTpHueckux 3aaad. OOydaromipecss MOryT
MOJIMEHUTH (POpMYITy, HETIPAaBUIBLHO NMPUMEHUTH TeopeMy. K ceppe3HbiM ommudkam B
pemieHun  3aJa4  [PUBOMAT  HENOCTATOYHO  PA3BUTBIE  MPOCTPAHCTBEHHBIE
npeacTaBiieHust. MM c0KHO BBIMOIHUTD YEPTEXK K YCIOBUIO, B TUCbMEHHBIX padoTax
OHU HE MOT'YT IIPUBECTU OOBSICHEHUE K YEPTEKY.

ToyHOCTH 3aIIOMUHAHUS U BOCIIPOU3BEACHHS Y4€OHOI O MaTeprasa CHUKEHbI 110
NpUYrHE CcIa00CTH MHECTUYECKOW JEATENbHOCTH, CYKEHHs o0beMa NaMsTH.
O6yuaronmumest ¢ 3IIP Tpebyercst Goibllie BpeMEHU Ha 3aKpeIUiCHUE Marepuara,
aKTyaJau3anus 3HaHUU 110 OIIOPE MPU BOCIIPOU3BEACHUH.

J71st ipeo1ofieHus TpYJHOCTEN B M3y4eHUH yueOHoro npeamera «MareMaTuka
HeoOxonMMa ajanTtanus o0beMa M XapakTepa ydyeOHOro marepuaia K

)



NO3HaBaTeNbHbIM BO3MOXKHOCTAM Yywamuxcs ¢ 3[IP. Cnenyer yueOHBIM MaTepuan
MIPENOJHOCUTh HEOOJBIIMMHU MOPLHIMH, YCIOXKHSS €ro MOCTENEHHO, HU3bICKUBATH
crocoObl  ajanTaluMy TPYAHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
O3HAKOMMUTENBHBIE; UCKIII0YAaTh OTACIIbHBIC TPYIHBIE 10KA3aTEIbCTBA; TEOPETUYECKUN
MaTepuall peKOMEHIYETCs H3ydaTb B IPOLECCE IPAKTHUYECKON IESATENbHOCTH I10
pemieHno  3agady.  OpraHudeckoe €AUMHCTBO MPAKTUYECKOM W YMCTBEHHOM
NESATENbHOCTH YYalllUXCS HAa YpOKax MaTeMaTHKH CIIOCOOCTBYIOT NPOYHOMY U
CO3HATEJIbHOMY YCBOEHHIO OA3UCHBIX MaTeMaTUUYECKUX 3HAHUN U yMEHUI.

Hean u 3agaun u3yyeHusi yueOHoOro npeamera «MareMmaTuka

[TpuopuTteTHBIMU yenamu 00ydeHUs: MaTeMaTUuKe B 5—9 kiiaccax sBISIOTCA:

* (opMUpOBaHUE LIEHTPAIBHBIX MATEMATHYECKUX MOHATUH (YUCIIO, BEJIMYMHA,
reoMeTpudecKast durypa, NepeMeHHas, BEPOSITHOCTD, byHKIINA),
00€eCIeynBaIINX MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTHYECKOIO
oOpazoBanus ooy4arouxcs ¢ 311P;

* noaseneHue oodyuaromuxcs ¢ 3[1P Ha 1ocTynHOM 111 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKHU U OKPYKAIOILIEr0 MUPa, IOHUMAaHUE MAaTEMaTUKH Kak
yacTu o01Iel KyJIbTyphl YEJIOBEUECTBA,

" pa3BUTHE WHTEJUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEW OOyYaromuxcs C
311P, no3HaBaTeNbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUHN, KPUTUUYHOCTH
MBIIUICHUS, THTEPECA K U3YUCHUIO MAaTEMATUKU;

* (popMupoBaHue (GYHKUUOHAIBHOW MAaTEMAaTHUYECKOW TI'PAaMOTHOCTH: YMEHHS
pacmo3HaBaTh  NPOSBICHUS  MAaTEeMAaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peaJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUCHHUH JIPYTUX
yu4eOHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HUX Ha S3bIKE MATEeMAaTHUKA W CO3[aBaThb MAaTeMaTHYECKHE
MOJIENIM, TMPUMEHATh OCBOCHHBIM MaTEeMaTUYECKUM anmapar s peuieHus
MPaKTUKO-OPUEHTUPOBAHHBIX  3a7a4, HHTEPHPETHUPOBATH U  OLICHUBATh
NOJTy4YE€HHbIE PE3YJIbTATHI.

JlocTikeHre 3TUX 1esei 00ecreynBaeTcs peleHneM CIeyIONNX 3a0ay.

* (popmupoBath y oOyuaromuxcsi c 3[IP HaBbiku y4eOHO-TIO3HABATENHLHON
JEATENbHOCTU: IJJAHUPOBAaHUE palOThl, MOMCK PALMOHAIBHBIX MyTEH ee
BBIIIOJIHEHUSI, OCYLIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBAaTh MHTEIJIEKTYalbHOMY pa3BUTHIO, (OPMHUPOBATh KayecTBa,
HEOOXOANMBIE YEIOBEKY /ISl TOJHOIICHHOM KU3HU B COBPEMEHHOM OOIIIECTBE,
CBOWCTBEHHBIE MATEMATUYECKOU AEATEIBbHOCTHU: SICHOCTH U TOYHOCTH MBICIIH,
UHTYUILINH, TPOCTPAHCTBEHHBIX MPEACTABICHHM, CIOCOOHOCTU K MPEOOJICHUIO
TPYAHOCTEW;

* (opMUpOBaTh KIIOUEBbIE KOMIIETCHLIMM YYalllMXCAd B paMKax MNpPeIMETHON
obnactu «MaremaTuka u HHPOpMaATUKAY;

" pa3BUBAThH MOHATUHHOE MbIIIeHUs o0yyatomuxcs ¢ 3I1P;



" OCYILECTBJIATh KOPPEKIIMIO MO3HABATENbHBIX MpolieccoB oOyyaromuxcs ¢ 3I1P,
HEOOXOMMBIX [JIsI OCBOEHHS NPOrpaMMHOrO Marepuaia M0 Y4eOHOMY
peAMETY;

" [peaycMaTpUBATh BO3MOKHOCTh KOMIIEHCALIMH 00pa30BATENbHBIX AE(PULIUTOB B
OCBOEHHUU NPEIIECTBYIOLUIET0 MPOrpaMMHOr0 Marepuajia y o0ydaroumxcs ¢
311P 1 HETOCTAaTKOB B MX MAaTEMAaTUYECKOM Pa3BUTHH;

" copMUPOBATh YCTONYMBBIA MHTEPEC YUAIUXCS K TIPEIMETY;

" BBISIBJISITH U PA3BUBATh MaTEMaTUYECKHE U TBOPUECKUE CTOCOOHOCTH.
OcCHOBHBIE IMHUU COAEpKaHUS Kypca MaTeMaTUKH B 5—9 kiaccax: «Hucna n

BBIUHCIICHU», «Anrebpa» («AnreOpandeckue BBIpaKEHUS», «YpaBHEHUA U
HepaBeHCTBa»), «DyHkuun», «['eomerpus» («I'eomerpuueckue GUIypel U HX
cBOMCTBay, «3MepeHrne reoMeTpuYeCcKuX BEIUYUH»), «BEeposITHOCTh U CTaTUCTUKAY.
JlaHHbIe JTUHUM PA3BUBAIOTCS MapajuIeNbHO, KaXk/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTHUKOM, OJHAaKO HE HE3aBUCHMO OJHA OT JpPYyrod, a B TECHOM KOHTAaKTE€ H
B3aumMozeiictBun. Kpome »3Toro, ux oObeIuHSET JOrMYeckas COCTaBIsIoLIas,
TPaAULMOHHO ITPUCYILASl MATEMATUKE U IPOHU3BIBAOIIAS BCE MATEMAaTHUYECKNE KYPCHI
u conepxkatenbubie TuHUN. ChopmynupoBanHoe B dDenepaqbHOM rocyJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJAPTE OCHOBHOIrO OOIIEro oOpa3oBaHUsl TPEOOBAHHE «YMETh
OIIEpPUPOBATH MOHATUAMH: ONPEAECIEHNE, aKCHOMA, TEOPEMA, 10Ka3aTeIbCTBO; YMEHUE
pacro3HaBaTh HCTUHHBIE M JIO)KHBIE BBICKA3bIBaHUS, NPHUBOAWTH IMPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a (popMHupoBaHHE TOTUYECKUX YMEHHUH pacipeensiercs Mo BCeM rogam
oOy4eHHsI Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHUsI.

Conepxanue oOpa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM pE3yJIbTaTaM
ocBoenus [IpumepHoil paboueit mporpaMMsbl, pacrpeae€HHbIM 110 ToJaM O0y4eHHS,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIUAIbHBIM
BOMpocaM  oOydammuecss oOpamjainuch HEOMHOKPATHO, YTOOBI  OBJIAJCHUE
MAaTeMAaTUYECKUMHU TOHITUSMH M HaBBIKAMHU OCYLIECTBIILIOCH IOCJIENOBATEIBHO U
MOCTYMNATEIbHO, C COOJIIOJICHHEM IPUHLMUIIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIFOUAJIUCh B OOIIYI0 CHCTEMY MaTEMaTHYECKUX MPEACTaBICHUIN 00Yy4YalomUXCs C
3I1P, pacumpsis u yriyosnsst e€, oOpa3ys mpoyHble MHOKECTBEHHBbIE CBs3u. OOmue
e M3ydeHus: yueOHoro mpeamera «Maremaruka» mpeactaBieHbl B [IpumepHoit
paboueil mporpaMMe OCHOBHOT'O OOIIEro 00pa3oBaHuUs.

Oco0enHoCTH 0TOOpPA M aJaANITALMH Y4eOHOT0 MATEPHAJIA N0 MATeMaTHKe

OO6yuenue ydeOHOMY mpenMery «MaremaTuka» CTPOUTCS Ha CO3JIaHUU
ONITUMAJIBHBIX YCJIIOBHH JJIT YCBOCHHS MPOTPAMMHOTO MaTepHaia 00yJaroImuMHUCS C
3I1P. bonbioe BHUMaHUE yaenseTcss 0T00py y4eOHOro MaTepuaia B COOTBETCTBHH C
MPUHITUIIOM JOCTYITHOCTH TIPU COXPAaHEHHWH O0O0IIero 0a3o0BOTO YPOBHS, KOTOPBIN
JIOJKEH TI0 COIEPKAHUIO U 00BeMY OBITh aIaNTHPOBAHHBIM 7151 oOydarommxcs ¢ 3[1P
B COOTBETCTBHU C HMX O0COObIMH oOOpa3zoBaTelbHBIMU TOTpeOHOCTsIMH. Cremyer
o0nerynTh OBNaJeHHEe MarepuanoMm oOyuatomumucs ¢ 3IIP mocpeactBom ero
JETATBHOTO OOBSICHEHHS C CUCTEMATUIECKUM TTOBTOPOM, MHOTOKPATHON TPEHUPOBKH
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B MPUMEHEHUU 3HAHUM, HCIONB3YS MPHUEMbl aKTyajdu3aluu (BU3yalibHas oOIopa,
MaMsITKa).

[IpumMepHas mporpaMma MpeyCMaTpUBAET BHECEHUE HEKOTOPHIX M3MECHEHHI:
YMEHBITIICHUE 00BheMa TEOPETUUYECKHUX CBEICHUMN, BBIHECCHHE OTACIBbHBIX TEM WU
LEBIX Pa3/ieNioB B MaTEpUaIIbI JJIsl 0030pHOr0, 03HAKOMUTEILHOTO U3YUYEHHUS.

N3meHenus: nporpamMmsbl B 59—9 Kiaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHUTENBHOM IIJJAHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIHE TEMBI:
«Pumckas nymepanusi», «PaBubie ¢uryps», «lwmmaap, konyc, mapy», «KyO»,
«[IpsamoyroneHbll napajenenumneny», «llepemenienue Mo KOOPAMHATHOM TPSAMOKN,
«Moaynbs uyucna», «4YucioBble NPOMEKYTKH»;, «MacmTab» (U3ydaeTcs B Kypce
«["eorpadus»); «300paxkenne reomeTpuyeckux (HUryp Ha HEIMHOBAHHOW Oymare ¢
UCIIOJIb30BAHUEM  LUPKYJS, JIMHEWKH, YrOJIbHUKA, TpaHCcnopTupay», «JlnuHa
okpyxxHocTH», «Ilnomans kpyray, «Ilapamnenshusie npsiMbiey, «llepneHAUKYISIpHBIC
npsiMbie», «OceBas U UEHTpalbHasi CUMMETPUNY» (M3y4aeTcs B Kypce€ I'€OMETPHH);
«beckoHeuHbIE TMEPUOTUYECKUE JCCATUYHBIE ApoOu. JlecsaTuuHoe NPUOIMKEHUE
OOBIKHOBEHHOU ApoOm» (M3ydaeTcs B Kypce anreOpsl).

Cnenyer yMEHBIINTh KOJIMYECTBO YacOB Ha cileAyrouue Tembl: «PemeHue
Jorudeckun 3amau», «JlimHa orpeskayn, «lllkane», «PacnpenenurenbHbld 3aKOH
YMHOXXEHHUS», «3aMKiCh MPOU3BEICHUS C OYKBEHHBIMU MHOXUTETAMUY, «[locTpoeHue
KOH(pUrypalmii U3 4YacTed MNpsSMOM, OKPYXHOCTH Ha HEJTMHOBAHHOM M KJIET4aTon
oymarey, «Jlemurenn m kparabie. [IpusHaku nenumoctny, «HawmbOombmmii oOmIwiA
JEIUTENh U HauMeHblIee obliee KpaTHoe. JleMMMOCTh CyMMBl M TIPOU3BEACHUS».
«[IpuBenenue 1podu kK HOBOMY 3HaMEHATENI0», «Haxo0kIeHne 4acTu 1eJI0ro U LEJI0ro
no ero 4actu». «OKpyrJeHHe NECSITHUUHBIX NpoOei». «Pemenue 3amad mepedbopom
BCEX BO3MOXHBIX BAPUAHTOBY». «CocTaBiieHHe OYKBEHHBIX BBIPAKEHUN MO YCIOBUIO
3amauny. BeIcBOOOIMBIIIMECS YAaChl MOYKHO MCTIONB30BAaTh HA MIOBTOPEHME (B HAYAJIE U
KOHIIEe Y4E€OHOI0 rojia), Ha U3y4YeHHe Haubosee TPYIHbIX U 3HAYMMBIX TeM: B V Kjacce
— Ha peIlIeHUE YPaBHEHUH, MpUBEACHUE APOOH K HOBOMY 3HAMEHATENI0, YMHOXKEHUE U
JICNICHUE JECATUYHBIX JpoOel, u3mepeHue yrioB; B VI kimacce — nelcTBus ¢
MOJIOKUTEJIbHBIMU M OTPULIATEIbHBIMU YUCJIAMU, PEIICHUE YPaBHEHUM, CIIOKEHUE U
BBIYUTAHKE YHCE, COAEPKAIUX IEIYI0 U APOOHYIO YacTh, HA YMHOKCHHE U JICTICHUE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B o03HaKOMUTENBHOM IUIAHE PEKOMEHAYETCS H3y4daTh CIEAYIOIIHE TEMBI:
«ppanuoHanbHbie yncna. JleicTBuTenbHble ynciay, «CpaBHEHHE AEUCTBUTEIbHBIX
qucen, apuhMETHIECKHE JCHCTBUS C JCHCTBUTCIBHBIMU 4nciaaMuy, «Haxoxnenue
NpUOMMKEHHBIX 3HAYEHUM KBajpaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUM TPEThEW 1 YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOXKUTENNY, «DyHKIIUA ¥
=Vx u ee rpaduk», «llorpentHOCTr WM TOYHOCTh NPUONIKEHUS», «YeTHbIE W
HedeTHble QyHKIMU», «DyHKIHa y=x"», « DyHKIMsA y= ax’, ee rpadyK U CBOICTBA.
I'paduku Gpynkumii y= ax? + N u y=a(x-M)?, «YpaBHEHHE C JBYMS IIEPEMEHHBIMU U €T0
rpaduxy, «['padudeckuit crmocod pemnieHus CUCTEMBbI ypaBHEeHHIT», «l300pakeHue



YJICHOB apU(PMETUUECKON 1 T€OMETPUUECKON MPOrpecCHil TOUKaMU Ha KOOPAUHATHOM
MI0CKOCTU. JIMHEHHBIN U SKCHOHEHIMATBHBIN pocT. CI0KHBIE TPOLICHTHI.

Crnenyer yMEHBUIUTH KOJHWYECTBO YACOB Ha u3ydyeHHE TeMm: «Dopmynbi»,
«/loka3aTenbCTBO TOXAECTBY», «JIMHEHHOE ypaBHEHHE C JBYMS HEU3BECTHBIMHY,
«['paduk nuHEHHOTO ypaBHEHHS C ABYMs MepeMeHHBbIMUY, «I padudeckoe peiieHne
JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEHHBIX YpaBHEHUI», «CBOMCTBA KBaJApaTUYHOU
byHKIIAN.

BoicBoOOuBIIMECS Yachl PEKOMEHIYETCSl HUCIOJIb30BaTh: JUIsl  JIyYllIei
npopaOOTKK HauOosiee BaXXHBIX TeM Kypca: «PemeHue ypaBHeHui», «Pemienue
CUCTEM ypaBHEHUM», «COBMECTHBIE JEHCTBUS C Apo0siMuy, «lIpuMeHeHne CBONCTB
apuMETHUYECKOr0 KBaJpaTHOTO KOpHSA»; Ha IMOBTOpPEHUE, pelieHrue 3ajaad,
nmpeo0pa3oBaHre BEIPAKECHUM, a TAK)Ke Ha 3aKpeIIeHuEe N3YYCHHOT0 MaTepuaa.

TI'eomempusn

Cnenyer OCHOBHOE BHUMAHHE YAECIUTh MPAKTUYECKOM HAMPABICHHOCTH Kypca,
UCKIIIOYMB U YOPOCTUB HamOoOJee CIOXKHBIM JUIsi BOCHIPUATHS TEOPETHUECKHIA
Marepuai. Ha ypokax reomeTrpud HEOOXOJAMMO MAaKCUMaJIbHO HCIOJIb30BaTh
HarJIAJIHbIE CpeacTBa OOy4eHHs, OOJbIe MPOBOJIUTH MPAKTHUYECKUX pPabOT ¢
yyauuMmucs, pemats 3aga4ud. CTpouTh pelieHne 3a/1ay Mpu MOCTOSIHHOM OOpalieHuu
K HaIJISIAHOCTH — PUCYHKAM U YEPTEKaM.

O3HakOMHTENBHO N1aThb TeMbl: «TeopemMbl M J0Ka3aTelbCTBO. AKCHOMBI»,
«/lokazaTenbCcTBO OT MNPOTUBHOrO», «CyllleCTBOBaHWE U  €IMHCTBEHHOCTH
MEPIEHAUKYIISIpA K OpsMoi», «MeToa TeoOMEeTpUYeCcKuX MecT», «MeToa yaBoeHus
MeauanbDy, «Teopema daneca u Teopema 0 MPONOPLUHOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroibHuKay, «/I3MeHeHne TPUrOHOMETPUUECKUX (DYHKIIUN TPU BO3pacTaHUU
yrinay, «@PopMynbl Uil PaJUyCOB BIIMCAHHBIX MW OINMCAHHBIX OKPYKHOCTEU
MPaBWIBHBIX MHOT'OYTOJIBHUKOBY», «YpaBHEHHE NpsMOn», «/IBrmkeHue», «CBOMCTBA
INBWKEHUs», «Teopema 0 MPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUN
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACATEIbHOW.

Crnenyer yMEHBIINTH KOJIMYECTBO YAaCOB Ha u3ydyeHUe TeM: «CUMMETpUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOI CUMMETpHUNY, «LleHTpaibHass CUMMETPHsI»,
«[Tapamnensubiit  mepeHocy, «lloBopor», «lIpeobpazoBanue mogodus. IlomoGue
COOTBETCTBEHHBIX 3JIEMEHTOB», «(OCHOBHBIE 3aJa4ll Ha MOCTPOCHHE C MOMOIIbIO
OUPKYJIS W JIMHEUKW», <«JleKkapToBbl KOOpAHMHAThl Ha IUIOCKOCTH», «PemeHue
TPEYroJbHUKOBY, «I[lomodue Gpurypm.

BricBoOOIMBIIIMECS YaChl HCTIONB30BATh HA PEIICHUE 3a]1a4 U IOBTOPECHHE.

Bepoamnocms u cmamucmuxa

B cBsi3u ¢ TeM, YTO NTaHHBIN KypC BBI3BIBAET HAUOOJBIINE CIOXKHOCTH IS
oOyuaromuxca ¢ 3[IP, cBsi3aHHbIE CO CHUXKEHHBIM YpPOBHEM pPa3BUTHS CJIOBECHO-
JIOTUYECKOTO MBINIJICHUS, €r0 W3y4eHUe JOHKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
NOCTYIIHOM JJi1 YYE€HUKOB Marepuasie. OCHOBHOE BHHMAaHUE CIENYET YIEIUTh
pa3genaM, CBS3aHHBIMU C IIOBTOPEHUEM MPOUAEHHOrO MATEpUaja, YBEIUYUTH
KOJINYECTBO YIPAXKHEHUW W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOW JIESITEIbHOCTHIO
00y4Jarommxcs.



HeoOxoqumo nepecMOTpeTh CoAepKaHME TEOPETHUUECKOro Marepuaia U
XapakTep €ro M3JI0KEHUsA: TEOPETUYECKUM MaTepuan NPENOJHOCUTH B IPOLECCE
pelieHus 3a7a4 U BBIIOJIHEHUA 3aJaHUM HArAJIHO-IIPAKTUYECKOr0 XapakTepa; He
TpeOOBaTh BHIBOJA W 3alIOMMHAHUS CIIOXKHBIX (DOPMYJI, pelIeHUs HECTaHIapTHBIX,
TPYROEMKUX 3alaHui. Psan TeM cienyeT n3ydaTs B 03HAKOMUTEIBHOM ILIAHE.

[TpumepHasi mporpamma MpeaoCTaBIsIET aBTOPY pabodeil mporpaMMbl CBOOOIY
B paclpeielieHu MaTepuana 1mo 4eTBepTsaM (Tpumectpam). Pacripenenenue BpeMeHH
HA W3Y4YeHHE TEM B TEUEHHE YYEOHOrO ToJa CaMOCTOSTEIbHO OIpeaesIeTcs
o0pa3oBaTeIbLHON OpraHu3aIell U 3aBUCUT OT OCOOCHHOCTEH TPYIIIBI 00 yJaIOIIUXCS
¢ 311P 1 ux ocoObIx 00pa3zoBaTEIbHBIX MOTPEOHOCTEM.

IIpuMepHbIe BUABI AeATeIbHOCTH 00y4aomuxcs ¢ 31IP, 00ycioBiieHHbIe
0co0bIMHU 00pa30BaTEeJILHBIMM MOTPEOHOCTAMHM U 00eceYuBaIOLIHE
OCMBICJIEHHOE OCBOECHHE COIEP:KAHNH 00PA30BAHUSA 110 MIPEMETY
«MaremMaTHKa»

ConepxaHue BUIOB JaesTenbHOCTH obOydwarommuxcs ¢ 3I1P ompenenserca ux
0coOBIMH 00pa3oBaTEIbHBIMU NOTPEOHOCTAMU. [IOMUMO HIMPOKO HMCIONB3YyEMBIX B
OOII OOO o0uux ams Bcex 00y4arouuxcsi BUAOB JESITEIbHOCTH CIEAYET YCUINUTD
BUJIbI JICATENILHOCTH CHEIM(PUUHbIE IJIs1 JaHHON KaTeropuu AeTel, 00ecreunBaromme
OCMBICIIEGHHOE OCBOEHME COJEp)KaHHUA O00pa3OBaHUs IO TMPEAMETY: YCHUJICHHE
IPEeIMETHO-TIPAKTHYECKON JESITeTbHOCTH C aKTHUBU3AIMEeH CEHCOPHBIX CHUCTEM;
Yyepe/ioBaHWE BHUJOB JIEATENbHOCTH, 3aJCHCTBYIOIIUX pa3JIMYHbIE CEHCOpPHbIE
CHCTEMBbI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha alTOPUTM; «IIOMIATOBOCTHY B N3YUCHHUU
MaTepuaa; UCIOJIb30BAHHUE JOMOIHUTEIBHON BU3YyabHOM OMOPHI (CXEMBI, IIA0JIOHBI,
ONOpHBbIE TAOJUIIBI); PEUeBOM OTYET O TMpolecce U pe3yibTare esTeIbHOCTH;
BBITIOJTHEHUE CIIEIUAIBHBIX 3a/laHui, O0O0ECTICUYMBAIONINX KOPPEKIHIO PEryJsiuu
yueOHO-TI03HABATENIbHOM J1€ATENbHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yJIbTaTa.

[IpumepHast TemaTHueckass M TEPMHUHOJIOTMYECKAas JIEKCHMKA COOTBETCTBYET
OOIT O0O0.

Hns obyuarommxca ¢ 3IIP cyiecTBeHHBIM SIBISIIOTCA TMPUEMBI PabOThI C
JEeKCUYECKUM MarepuaioM mo npeamery. [IpoBoaurcs crneuumanbHas pabora 1O
BBEJICHUIO B AKTUBHBIM CIOBAph OOYYaIOLIUXCSI COOTBETCTBYIOIIEH TEPMHUHOIOTHUHU.
M3ydaembie TepMUHBI BBOASTCS Ha TIOJTUCEHCOPHON OCHOBE, 00s13aTENIbHA BU3YyaTbHAS
NOJEPIKKA, AITOPUTMBI paOOTHI C OIpe/IeICHUEM, OITIOPHBIE CXEMBI JIJISl aKTyaIH3aluu
TEPMHUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBuM ¢ DenepanbHbIM TOCYIAapCTBEHHBIM 00pPa30BaTENbHBIM
CTaHJapTOM OCHOBHOro 00miero oOpa3oBaHus y4deOHBIM mnpenMer «MaremaTtukay
BXOJUT B IMpeaMeTHyl0 oOnactb «MaTemaruka U UHGOPMaTHKa» U SBISETCS
o0si3aTenbHBIM TS m3ydeHus. B 5-9 knaccax yueOnbIit npenmer «MaTemMaTHKa
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TPAAUIIMOHHO M3y4YaeTcs B paMKax CIEIYIOIIUX Y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «MaremaTuka», B 7-9 kimaccax — KypcoB «AmnreOpa» (BKIOYAsl 3JIEMEHTHI
CTaTUCTUKHW M TeOpuu BeposiTHOocTel) u «l'eomerpusi». Hacrosmelr mporpamMmmoi
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposSTHOCTh U CTATUCTUKAY.

Hacrosmieit mporpaMmmoit mpeaycmMaTpuBaeTcs BblIeJIeHHEe B y4eOHOM TUTaHe Ha
M3y4CHHUE MaTEeMaTUKH B 5—6 KJlaccax S yueOHBIX YacOB B HEJICIIO B TEUCHUE KaXKI0TO
roga o0yueHusi, B 7-9 kinaccax 6 yueOHBIX YaCOB B HEEINIO B TEUEHHE KaXKJOr0 To/1a
oOyuenusi, Bcero 952 yueOHbIX Haca.

Conepxanue yuyeOHoro mnpeamera «MareMaTtuka», NpPEICTABICHHOE B
[Ipumepnoii paboueit nporpamme, coorBercTByer DOI'OC OOO, IlpumepHoit
OCHOBHOM 0Opa3oBaTelbHON TMporpaMMe OCHOBHOIO oOOIIero oOpa3oBaHWs,
[IpumMepHO aganTUPOBAHHOW OCHOBHOM OOpa3oBaTENbHON MpOrpaMMe OCHOBHOI'O
o01rero o0OpazoBaHus 00YYaIOUIUXCS C 3aJIEPKKOM MICUXUYECKOTO Pa3BUTHSL.

TemaTuueckoe IUIAaHUPOBAHME  YYEOHBIX KYpCOB U PEKOMEH]yEMOE
pacrpezeneHue yueOHOro BpeMEeHH I U3yYeHUs OTJENIbHBIX TeM, MPEAJIOKEHHBIC B
HACTOSIILIEN MporpaMMe, HaJl0 pacCMaTPUBATh KAaK MPUMEPHBbIE OPUEHTUPHI B TOMOIIIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXIE BCEr0 YUYHUTETO. ABTOP
paboueil mporpaMMbl BIIpaBe YBEJIMYUTH MPEATIOKEHHOE YHCIO Y4EOHBIX YacoB Ha
TeMbl, TpeOyromue Oonee AIUTeNbHOro u3ydeHus oOydarommmucs c¢ 3IIP, wnwm
YMEHBIIUTh KOJIUYECTBO YACOB HA TEMBI, U3y4a€MbI€ HA O3HAKOMUTEIHLHOM YpPOBHE.
JlomycTUMO TakKe JIOKaJIbHOE NepepaclpeesieHue W TMEepEeCTaHOBKAa 3JIEMEHTOB
COZepKaHUsl BHYTPM JAaHHOrO Kkjacca. KoauuecTBO MPOBEPOYHBIX  paboT
(TeMaTHYeCKUil U UTOTOBBIN KOHTPOJIb KQUeCTBA YCBOCHUS Y4EOHOI0 MaTepHralia) U uxX
TUMN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PaOOThI, TECThI) OCTAIOTCS HAa YCMOTPEHHUE
yuurtens. Takke yUUTellb BIPABE YBEIUUNUTh WM YMEHBIIUTh YUCIIO YU€OHBIX YaCOB,
orBen€HHbIX B IIpumepHoil pabouell mporpamme Ha 0000lIE€HHE, TOBTOPEHUE,
CUCTEMATH3alUI0 3HAHWM OO0ydarommxcs. EIWHCTBEHHBIM, HO MPUHIAIHAAIBEHO
BaXXHBIM KPUTEPHUEM, SIBJSIETCS JOCTH)KEHHE pPE3yJbTaTOB OOY4YEHHs, YKa3aHHBIX B
HACTOSIIIEN MPOrpaMMe.
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ITPUMEPHA A PAGOYA S I[TPOITPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJIACCHI

Henu u3yuenust yaeOHOro Kypca

[IproputeTHbIMH LIETIMU 00yUYEHHUsI MaTEMATHUKE B 5—6 Kiaccax sIBISIFOTCS:

" npoaobKeHue (HOPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHATHH (WHCIIO,
BEJIMYMHA, reomMeTpudeckas (urypa), o0ecrneuynBaromux MpeeMCTBEHHOCTh U
NEePCIEKTUBHOCTh MATEMAaTHYECKOr0 00pa30BaHuUs 00yUaIOLINXCS;

" pa3BUTUE WHTEIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 00YyYaroluxcsi ¢
3I1P, mo3HaBaTelbHON aKTUBHOCTH, MCCIIENOBATEIbCKUX YMEHUN, UHTEpPECA K
U3YUEHUIO MaTEMaTHKHU;

* moaBeneHue ooydaromuxcs ¢ 3[1P Ha mocTymHOM 171 HUX yPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KaIOILEro MUpPa;

* (opMupoBaHue (¢GYHKIMOHATBHOW MAaTEMAaTHMYECKOW T'PAMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTUYECKHE OOBEKTHI B PEaJbHBIX )KU3HEHHBIX CUTYyalHUsX,
IPUMEHATh OCBOECHHBIE YMEHHUS Ul PEIIEHUs INPaKTUKO-OPUEHTUPOBAHHBIX
3a/lay, MHTEPIPETHPOBATH IOJIyYEHHBbIE pE3ylbTaThl W OLICHHBaTh HUX Ha
COOTBETCTBUE MPAKTUUECKON CUTYaIIUU.

OCHOBHBIE JIMHUM COJEpKaHMsSI Kypca MaTeMaTUKu B S5—6 Kiaccax -—
apudmMeTnyeckas U reoMeTpruecKasi, KOTOpbIe pPa3BUBAIOTCS MapajlieNbHO, KaKaas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJ[HAa OT JIPYIroH, a B
TECHOM KOHTaKT€ W B3aUMOAEHCTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTaMU anreOpbl U OMUCATEIbHON CTaTUCTUKY.

N3yuyenue apudmerndeckoro marepuanga HAauYMHAETCA CO CHUCTEMAaTHU3alUu U
pa3BUTHUS 3HAHUI O HaTypalbHBIX YHCIAX, NOJYyYEHHBIX B HauyanpHOU mikone. [lpu
TOM COBEPIICHCTBOBAHUE BBIUMUCIUTEIBHOM TEXHUKH W (OPMHPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUW COUYETAETCA C PAa3BUTHUEM BBIUHCIUTEIBHOW KYJIbTYpHI, B
YACTHOCTH C OOy4YEHHEM IMPOCTEHIIMM NpUEMaM MPUKUAKUA U OLIEHKH PE3yJbTaTOB
BbIUKCIICHHNA. 3ydeHne HaTypaabHBIX YUCEN MPOJOKAETCs B 6 Kilacce 3HAKOMCTBOM
C HaYaJIbHBIMU MOHATUSIMU TEOPUH JEIUMOCTH.

Jpyroii KpynHblii 070K B collep>KaHUM apu(PMETHUECKON JTUHUU — 3TO APOOH.
Havano uzyuenusi OOBIKHOBEHHBIX M JACCATUYHBIX Ip0oOei OTHECEHO K 5 Kiaccy. JTo
IEpPBBII ATalm B OCBOCHMM JApOOEH, KOorja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
uaesIMU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOel B
MOJTHOM 00BEME MPEAINIECTBYET U3YUCHUIO JECATUIHBIX IPOOEH, U4TO 1EIecOo00pa3HO
C TOYKH 3pEHUS JIOTUKHM U3JI0’KEHUS YMCIIOBOM JIMHUM, KOIJa MpaBuia IEHCTBUH ¢
ACCATUYHBIMUA JApOOSAMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMH aJITrOpUTMaMHU
BBINOJIHEHUSI AEUCTBUN C OOBIKHOBEHHBIMHM APOOSMH. 3HAKOMCTBO C JECITUYHBIMU
IpOoOsIMU PaCHIMPUT BO3MOXKHOCTU JJIsi MOHUMAHUSA OOYYarOIIMMUCS MPHUKIATHOrO
NPUMEHEHHUs1 HOBOM 3alMCH MPU U3YYEHUU JAPYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucrnonb3oBaHuu. K 6 kjaccy oTHecEH BTOpOM 3Tam B M3y4eHHM JApoOe, rie
IIPOUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUsS W IpeoOpa3oBaHus IpoOeH,
OCBOEHHUE HOBBIX BBIYUCIUTENBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BHIYUCIICHUM,
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B TOM YHUCJI€ 3HAYEHUI BBIPAXKEHUH, CONIEPKAIIUX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOH, YCTAHOBIIEHUE CBSA3EM MEXAY HUMH, PACCMOTPEHUE MPUEMOB PEILIEHUS 3a7a4
Ha Apoou. B Hauasne 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C IMOHSATHEM IPOIIEHTA.

OCc00EHHOCTBIO N3YYEHUS MOJTOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SIBISETCS
TO, YTO OHU TAKKE MOT'YT PaCCMaTPUBATHCS B HECKOJIHKO 3TarnoB. B 6 kiacce B Havase
n3ydeHus: TeMbl «l10J0KHUTENbHBIE U OTPULATEIBHBIE YHCIIA» BBIIEISAETCA MOATEMA
«enble yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIbHBIMU YUCIAMU U
NEUCTBUSAMHU C TOJOXKHUTEIBHBIMA M OTPULATEIbHBIMA YHCIAMU IPOUCXOJIUT HA
OCHOBE COJAEPKATEIBHOI0 IMOAXO0Aa. JTO TO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYaIIUXCs IPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHSIMU TEMBI, B TOM
Yyyclie W C NpaBWIAMHU 3HAKOB MpPU BBINOJHEHUH apU(PMETHUECKUX JEHCTBUM.
M3ydeHre palMOHAIBbHBIX YHCEN Ha ATOM HE 3aKOHUYUTCSH, a OylIeT MPOJOIKEHO B
Kypce ajredpbl 7 Klacca, 4YTO CTAHET CIEAYIOIIMM MPOXOAOM BCEX MPUHIIUITUAIIBHBIX
BOIIPOCOB, TEM CAMBIM pa3/ieJIEHuE TPYIHOCTEN 00JieryaeT BOCIpUATHE MaTepuana, a
pacrnpezeneHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Tpn oOydyeHMM pEIIeHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax HCIMOJIb3YIOTCS
apumeTnueckue NpueéMsl perieHus. TeKCToBbIE 3a/1auu, pelaeMble Ipu 0TpadoTKe
BBIYMCIIMTENBHBIX HAaBBIKOB B 5—6 Kilaccax, pacCMaTpUBAIOTCS 3aa4d CJIETYIOLINX
BUJIOB: 3a/Jayd Ha [JBWKEHHWE, Ha 4YacTH, Ha TMOKYIKH, Ha paboTry WU
MIPOU3BOJIUTENILHOCTh, Ha NPOLIEHTHI, HA OTHOLIEHUA W mpornopuuu. Kpome Ttoro,
oOy4aroluecs: 3HaKOMSTCS C NpUEMAMM pELIeHUs 3aJad MepedopoM BO3MOXKHBIX
BapUAHTOB, y4aTcs paboTaTh C HH(POPMAIIUEH, TPEICTABICHHON B (Dopme TabIuIl win
qUarpamm.

B Ilpumepnoit paboyedt mporpamMme MNpPeaycCMOTpPEHO (OPMUPOBAHUE
MPOIEIEBTUYECKHX aNreOpandyeckux mpeacTaBiieHnii. bykBa Kkak CUMBOJI HEKOTOPOTO
yyciaa B 3aBUCUMOCTH OT MAaTEMATHYECKOTO KOHTEKCTA BBOAMUTCS ITOCTEIEHHO.
bykBeHHass CMMBOJMKA IIMPOKO HCHOIB3YETCA MPEXAEe BCEro JJs 3amucH OOIIuX
YTBEPXKIECHUNA W TpeioxkeHud, (opMya, B YaCTHOCTH I  BBIUYMCICHUS
Tr€OMETPUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEIISD» YUCIA.

B kypce «Marematuku» 5—6 KIIacCOB MpEICTaBIICHA HAIJIsiAHAs F€OMETpUs,
HampaBJIieHHass Ha  pa3BUTHE OOpPAa3HOrO0  MBILIUICHHS, MNPOCTPAHCTBEHHOIO
BOOOpakeHUs1, N300pa3UTENbHBIX YMEHUNU. JTO BaXKHBIN ATAll B U3yUYCHUH T'€OMETPUH,
KOTOpPBIA OCYILIECTBIISIETCS Ha HArJISAHO-TIPAKTUYECKOM YpPOBHE, ONUpPAETCi Ha
HATJSAHO-00pa3HOE  MBIIIJICHHE OOydaromuxcs. bomnpimas poib  OTBOAMUTCS
IIPAKTUYECKOM  JIEATENBHOCTH,  OIBITY,  OKCIEPUMEHTY,  MOJACIMPOBAHUIO.
OOyyaroiuecss 3HAKOMATCS C TE€OMETPUYECKMMU (UTypaMu Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C MX MPOCTEHIIUMHU KOH(UTyparusiMu, ydaTcsi M300pakaTh MX Ha
HEJTMHOBAHHOM W KJIeT4aToW Oymare, pacCMaTpuBarOT MX IpocTeiline cBoicTBa. B
MIPOLIECCE W3YUYEHUsl HAIJSIIHOW M€OMETPUU 3HAHUS, NOJyYEHHbIE 00YYalolUMUCS B
HavyaJIbHOM IIKOJE, CACTEMAaTU3UPYIOTCS U PACIIUPSIOTCA.
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MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yueOHOMY IIaHy B 5—6 Kjaccax HM3y4aeTcs WHTETPHUPOBAHHBIN
npeamer «MaTtemaTtukay, KOTOPBIH BKIIOYaeT apuUpMETHUYECKUM Marepuan MU
HaIJIAJHYI0 TEOMETPHIO, a TAKXKE MPONEAEBTUUECKUE CBEACHHUS U3 alIreOphl, 3JIEMEHTHI
JIOTUKH M HayaJla ONUCATENbHONW CTATUCTUKH.

VYyeOHbIN MIaH HA U3YYEHHE MAaTeMaTUKH B 5—6 Kilaccax OTBOAUT HE MeHee 5
y4eOHBIX YacOB B HEAEIIO B TEUEHHUE KaXKJOro roga oOy4deHus, Bcero He MeHee 340
y4eOHBIX YacOB.

Copep:xanne y4eOHOT0 Kypca (1mo rogamM o0y4eHus )

5 KUIIACC

Hamypanshnule uucna u nyop

Harypansnoe uymcno. Psg watypanbHbix uuncen. Ywucino 0. M3oOpaxenue
HaTypaJIbHBIX YUCET TOUKAaMU Ha KOOPAUHATHON (YMCIIOBOM) MPSAMOIA.

[To3unmonHass cucrema CuUHCleHUs. Puwmckas Hymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienus®. JlecaTiaHas CUCTeEMa CUMCIIECHUS.

CpaBHEHUE HATypaJIbHBIX YHCEN, CPABHEHUE HATYpPaJbHBIX YHCEI C HYJIEM.
CrniocoOb1 cpaBHeHUs. OKpyTIeHHE HATYPAIbHBIX YHCE.

Clio)eHne HaTypaldbHBIX YUCEI; CBOMCTBO HYJS IMPHU CI0KEHUU. Bbruuranue
KaK JeWcTBHe, 00paTHOE CJIOKEHUIO. Y MHOKEHHE HATYpaJIbHBIX UYHCEN; CBOMCTBA
HYJISI U €UHULBI TIPU YMHOXKEHUU. JleneHne kak aecTBre, 00paTHOE YMHOKEHHUIO.
Kommonentsl  peucTtBui, cBA3b  Mexay HuMu. [IpoBepka  pesynbrara
apudMeTruecKkoro jedcTBus. llepeMecTUTETbHOE U COYETATENIbHOE CBOWMCTBA
(3aKOHBI) CIOXKEHHSI M YMHOXEHUS, pacnpeoeiumenbHoe C80UCME0 (3aKOH)
VMHOMNCEHUSL.

Hcnons3oBanue OyKB isi 0003HAYEHUSI HEM3BECTHOTO KOMITOHEHTA W 3alUCH
CBOMCTB apu(PMETUIECKUX JICHCTBHIA.

Henumenu u xpamuvle uwucia, pasziioKEHUEe Ha MHOXUTEnH. lIpocteie u
coctaBHble uncna. [Ipusnaxu derumocmu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenb C HaTypaJibHbIM II0KAa3aTeNIEM. 3allCh YHCJIA B BHUAE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

HucnoBoe BbIpak€HUE. BbBIUMCIIEHHME 3HAYEHUM YMCIOBBIX BBIPAKECHUN;
MOPAJOK  BBINOJIHEHUS  AcucTBUM.  HMcronmp3oBaHWE  TIpU BBIYMCIICHUAX
MIEPEMECTUTENIBHOTO U COYETATEIBbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHS,
PACnpeoenumenbHo20 CBOUCMBA YMHONCEHUSL.

Apodu

[IpencraBmenne o Japobm Kak crmocobe 3amucu  4YacTH  BEJIWYUHBI.
OO6bikHOBeHHBIE poOu. [IpaBuiibHbIE U HepaBUIbHbIE ApoOu. CMellanHas ApoOb;

1 3)IGCB 1 JaJie€ KYypCuBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX ITPOBOJUTCA B OBHAKOMUTEIILHOM ILIaHE. Ilemaror
CaMOCTOATCIBbHO OIIPEACIIACT 00beM n3ydyacMoro mMmarepualja.
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MPEICTABICHUE CMEIIAHHOM 1po0U B BUIE HEMPABUIILHON APOOU U BbIJIEJIECHUE 1IEI0N
YacTH YMCJIa U3 HENpaBWIbHOU apoou. M300pakeHne npoldeil ToukaMu Ha YHCIIOBOM
npsimoit. OcHoBHOE cBOMCTBO JipoOu. Cokpawenue opobeii. llpusedenue opodbu x
Hogomy 3HameHamenro. CpaBHEHHE IpOOEH.

CrnoxxeHue M BbIYUTAHUE JpoOel. YMHOXKEHUE U JeNeHHe ApoOei; B3auMHO-
oOpatHbie 1pobu. Haxoowcoenue wacmu yeno2o u yeioeo no e2o Yacmu.

Hecsatuunas 3anuchk npoOeid. [lpemcraBnenue aecsITUYHONW nIpoOu B BHUIE
OOBIKHOBEHHOM. M300pakeHne AecSITUUHBIX poOel TOYKaMu Ha YUCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApubdmMernueckre ACUCTBUS C  JCCATUUHBIMU  JpoOsmu.  Okpyenenue
oecsimuuHwvlx 0Opooel.

Pemmenne TeKCTOBBIX 3aa4

Pemienue TekcToBBIX 3a/1a4 apuMETUYECKUM CIOCOOOM. Pewierue nocuieckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MOoA*CHbIX apuarmos. VIconb30BaHNue IPH
pEIIeHUH 331249 TAOJIHI] U CXEM.

Pemenue 3amay, coaepKamuX 3aBHCHMOCTH, CBS3BIBAIONINC BEIUYMHBI:
CKOPOCTh, BPEMsI, PAaCCTOSHUE; TIeHa, KOJIMYECTBO, CTOMMOCTh. ETMHUITBI U3MepeHus:
Macchbl, 00bEMa, LIEHbI; PACCTOSAHMSI, BPEMEHHU, CKOPOCTU. CBS3b MEXIY €IMHHUIIAMU
W3MEPCHUS KaXKION BETMIHHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenne qaHHBIX B BHJIEC TAOJINII, CTOIOYATHIX THATPAMM.

Harasignasi reomerpus

Harnsanaele npeacraBieHus o purypax Ha TUIOCKOCTH: TOUYKa, MPsiMasi, OTPE30K,
Jy4, yroji, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXKHOCTb, Kpyr. Yroiu. lIpsamoi, octpseii,
TYIION Y Pa3BEPHYTHIC YIJIbI.

JlnuHa OTpe3ka, METPUYECKUEe SAWHUIIBI JUIMHBI. J[JTMHA JIOMaHOH, TEpUMETp
MHOTOYTOJIbHUKA. MI3MepeHne U MOCTpOEHUE YIII0B C MOMOIIBIO TPAHCIIOPTHPA.

Harmsimaple mpencTaBieHUS O (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHHUK;
MPSIMOYTOJILHUK, KBAJIPaT; TPEYTOIBHUK, O paseHcmae huyp.

N3obpaxxenne ¢uryp, B TOM uuclie Ha Kkietdaroi Oymare. [locmpoenue
KOHueypayuti u3 uacmeti Npsamou, OKPYHCHOCMU HA HEeTUHOBAHHOU U KIemuamotl
bymaee. VIcnonb30BaHWE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBaIpaTa.

[Tnomaaer MPSAMOYrOJIbHMKA W MHOTOYTOJIBHMKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM uucjie (QUryp, M300pakE€HHBIX Ha KJeT4atod Oymare.
EaunHuis uamMepenus mioaiu.

Haensaonvlie npedcmasnenuss 0 npocmpancmeennvix uaypax: npsamoy20ibHblll
napannenenuned, Kyo, MHo20epaHuuxu. M3oopasicenue npocmetiuiux MHO202PAHHUKOS.
Pazeépmru xyba u napannenenuneoa. Cozdanue mooenell MHO20CPAHHUKOS (U3
bymaeu, npo8oIoKuU, NIACMUIUHA U Op.).

O6vém npsamoyeoibHo20 napaiieienunedd, Kyoa. Eounuyvt usmepenus 00véma.

6 KJIACC

Hamypanovnvie uucna
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ApudmMernyeckre JEUCTBHSI C MHOIO3HAYHBIMM HATYpPAJIbHBIMU YHUCIAMH.
YucnoBble BIpAKEHUS, OPSAOK ACHCTBUH, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
MIPU BBIYUCIICHUSIX TEPEMECTUTEIBHOIO UM COYETATENbHOTO CBOMCTB CIOXKEHUS U
YMHOXEHHUSI,  pacnpedeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HATypaIbHBIX YHCEIL.

JlenuTenu u KpaTHbIC YUCIA, HAUOOIbUWUL 0O0WuULl Oeumeib U HAuMeHbulee
obwee kpamnoe. /lenumocms cymmul U npouzgedeHus. JleneHne ¢ 0CTaTKOM.

Jlpoou

OObIkHOBEHHAsT Jpo0b, OCHOBHOE CBOMCTBO JpOoOH, COKpalieHue IpoOei.
CpaBHeHue U yrnopsiiouuBaHue ApooOeil. Pemenne 3amay Ha HAXOXKIEHUE YACTU OT
IEJIOr0 W 1EeIoro Mo ero 4actu. J[poOHoe 4Yucio Kak pe3yibTar JeIeHUS.
[IpencraBnenue AecATUYHONU ApOOH B BHUJIE OOBIKHOBEHHOW NpOOM M BO3MOKHOCTH
npecTaBiieHus] OOBIKHOBEHHOW NIpoOu B BHUAE AecATUYHOHN. [lecaTuuHble npodu U
MeTpudecKasi cucteMa mep. Apudmerndeckue ASHCTBUS M YHUCIOBBIC BBHIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOUIEHUU. Macwimab, TPONOPIUSL.
[IpumeHeHure NponopiLuii pu pelIeHruy 3a1ay.

[Tonsitue mponieHTa. Beruucienue mpoieHTa OT BEIUYMHBI U BETUYUHBI 110 €€
MPOLIEHTY. BhIpakeHre MPOIEHTOB NeCATUYHBIMH JpoOsmu. Pemienune 3amad Ha
MPOLIEHTHI. BripakeHre OTHOIIEHUS! BETUYUH B TIPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHovle Hucia

[TonoxutenbHple M OoTpUlaTeNbHble uucna. llenbie umcna. Moodyrw uucaa,
eeomempudeckas uHmepnpemayus Mooy uucia. V3o0paxkeHue uucen Ha
KOOPAMHATHOM NpsAMON. Yucnosvle npomexncymru.

CpaBHeHue umncen. Apudmerudyeckue HEUCTBUS C TMOJOKHUTEIbHBIMA U
OTPULIATEIbHBIMU YUCIIAMHU.

[IpsimoyronbHasi cucTemMa KOOpAMHAT Ha IUIOCKOCTH. KOOpIHMHATBHI TOYKH Ha
MJIOCKOCTH, abcuucca u opauHata. [locTpoeHune Touek W Quryp Ha KOOpAWMHATHOMN
MJIOCKOCTH.

Bykeennvie eviparcenus

[Ipumenenue OyKB JjIsl 3alUCU MATEMATUUYECKUX BBIPAXKEHUUN U MPEII0KEHUH.
CBoiicTBa apu(pMETUUYECKUX JACHCTBUN. bByK6eHHble 6blpadicenuss U YUCTOBble
noocmanosky. ByKBEHHbIE pPaBEHCTBA, HAXOXKJICHUE HEW3BECTHOIO KOMIIOHEHTA.
®opmyiibl; HOpMyIBl IEpUMETpa U TUIOMIAIA MPSMOYTOJIbHUKA, KBajapaTa, 00béma
napannenenuneod u Kyoa.

Pewienue mexcmogwix 3a0au

Pemenue TekcToBBIX 3a/1a4 apuMETUUECKUM CIIOCOOOM. Peuierue nocuieckux
3a0au. Pewenue 3a0au nepeb6opom 6cex 603MONCHLIX BAPUAHMOB.

Pemienne 3amau, conep)amMx 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIUYUHBI:
CKOpPOCTb, BPEMsI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTh; MPOU3BOUTEIHHOCTD,
BpeMsi, 00bEM paboThl. ENUHMIIBI M3MEPEHUs: MacChl, CTOMMOCTH; PACCTOSIHHUS,
BpEMEHH, CKOPOCTH. CBSI3b MEKly €AUHULIAMU U3MEPEHUS KaXK/10W BEIIMYHHBI.

Pemienue 3aad, CBA3aHHBIX C OTHOIICHUEM, MPOMOPIIMOHATHLHOCTBIO BEJTUYHH,
MPOIIEHTaMU; PEIlIEHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOLIECHTHI.
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Oyenka u npukuoKa, oKpyeieHue pe3yibmamad.

Cocmaenenue OYK8eHHbIX 8bIPANCEHUN NO YCIIOBUIO 3A0AYU.

[IpencraBnenure OaHHBIX C TOMOIIBI0 Tabmui W auarpamm. CroiOyaTbie
AMarpaMMbl: YT€HHE U MIOCTpoeHue. UTeHne KPyroBhIX TUarpaMm.

Haznaonasn zeomempus

Harnsgasie mpeacTaBieHus o GuUrypax Ha MIOCKOCTH: TOYKA, MPsSiMasi, OTPE30K,
Jy4, yroil, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTD,
KpYT.

Bzaumnoe pacnonoscenue 08yx npsamuvix Ha niocKocmu, napaiieibHvle npsamble,
nepneHouKyiapuvie npsamvle. VI3MepeHne pacCTOSHMUM: MEXAY ABYMsI TOYKaMH, OT
TOUYKH JI0 TIPSIMOI; JUTMHA MapIIpyTa Ha KBaJPaTHOU CETKe.

W3mepeHne M TOCTPOCHHE YIJOB C TMOMOLIbIO TpaHcHopTHpa. Buiel
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIM, IIPSMOYTOJIbHBIN, TYIIOYT OJIBHBIN;
paBHOOEIPEHHBIIH, PABHOCTOPOHHUM. YeTpIpEXyTOIbHUK, IIPUMEPBHI
YeThIPEXYTOIbHUKOB. [IpIMOYTrONbHUK, KBaJpaT: MCIOJIb30BAaHUE CBOWCTB CTOPOH,
VTJI0B, UaroHanen. M3zobpascenue ceomempuieckux gousyp Ha HeTUHOBAHHOU Oymaze
C UCHONb308AHUEM YUPKYJA, TUHEKU, Y20lbHuKa, mparncnopmupa. IlocTpoeHus Ha
KJIeTuaTon Oymare.

[Tepumerp MHOrOyronpHuKa. [loHsATHE MI0MAAN GUTYPBI; €TUHUIBI U3MEPEHUS
wiomaau. [pubnumxénnoe n3Mepenue miomaau Guryp, B TOM 4uciie Ha KBaJIpaTHOU
cetke. [lpubnusicénnoe usmepenue ONUHbl OKPYIHCHOCMU, NA0UA0U Kpyed.

Cummempus. yeHmpanvHas, oceas u sepkanvhas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Duyp.

Haensaonvle npedcmasnenus o npocmpancmeeHusix gueypax: napaiienenuneo,
KyO, npusma, nupamuod, KOHYC, UYUIUHOp, wap u cepa. H3zobpadsxicenue
npocmpancmeentvlx gueyp. llpumepvl pazeépmox MHO202PAHHUKO8, YUTUHOPA U
konyca. Cozdanue Mmoolenel NPOCMPAHCMBEHHbIX ueyp (U3 Oymaeu, npoeosoKu,
naACmMuIuHa u op.).

llonamue o06véma, eounuyvl uzmepenus oowveéma. OObEM NPAMOY201bHO2O0
napanienenuneod, Kyoa.
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I[TPUMEPHAA PABOYAA ITPOI'PAMMA YUEGHOI'O KYPCA «AJII'EBPA». 7—
9 KJIIACCBHI

Henu u3yyenust yaeOHOro Kypca

AnreOpa SBISETCSA OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOW IIMKOJBI: OHA
oOecrieyuBaeT H3y4YyeHUE IPYruX AHUCIUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
I'YMaHUTAPHOT' O LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JIJIsl MPOAOIKEHUS] 00pa3oBaHus U
B TOBCEJHEBHOW >XW3HHU. Pa3Burrhe y oOydHaromMxcs Hay4YHbIX MpPEACTaBICHUN O
MIPOUCXOXKIECHUU
U CYIIHOCTH anreOpanueckux aOcTpakiuii, croco0e OTpakeHUsT MaTeMaTH4eCKOM
HAyKOW SIBIEHUW U TMPOIECCOB B MPUPOJIE M OOLIECTBE, POJIM MATEMAaTHUYECKOIrO
MOJICIMPOBAHUSI B HAYYHOM IO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI U KAYeCTB MBIIUICHUS, HEOOXOMAUMBIX JIJIsl afamnTaliy B
COBPEMEHHOM LHU(ppoBOM obIiecTBe. M3yduenue anreOpbl ecTeCTBEHHBIM 00pa3oMm
o0ecrneunBaeT  pa3BUTUE  yMEeHUA  HAOMOAaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHUS M BBIBOABI, (POPMYIUPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpsl 00ecrneurBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYalOIMIUXCS: OHW HCIONB3YIOT JEAyKTUBHBIE W WHIYKTHUBHBIC
paccyxaeHusi, 0000IIEHWEe W KOHKPETH3alMIo, a0CTparupoBaHUE U AaHAJIOTHIO.
OOyuenue anrebpe mpeArnojaracT 3HAYUTEIBHBIM O00BEM  CaMOCTOSATEIHHOM
NESATENbHOCTH  OOYYAIOIIMXCA, TO3TOMY CaMOCTOSTENbHOE pelleHue 3aaad
€CTECTBEHHBIM 00pa3oM SBISIETCA peanu3aiueld JAesTeIbHOCTHOrO IPUHIUIIA
o0y4eHHUs.

B crpyktype mporpammbl ydeOHOro Kypca «Anredpa» OCHOBHOW IIIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-MeToAnYecKue nuHuu: «YHucna wu
BBEIYHCIICHUSY; «ANTeOpandecKre BhIpaXEHUN»; «Y paBHEHUS U HEPABEHCTBAY;
«Dyukiuny. Kaxkaas u3 3Tux cojepxkaTelbHO-METOAUYECKUX JIUHUN pa3BUBAETCs Ha
MPOTSDKEHUU TPEX JIET M3YYEHHsI Kypca, €CTeCTBEHHBIM O0pa3oM MepervieTasich U
B3aMMOJICHCTBYS C JIPYTMMHU €ro JUHHUSAMHU. B Xoae u3zydyeHus kypca oOydaronumcs
MPUXOJIUTCSL JIOTUYECKU PaACCyXkAaTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHbIN
s3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIOYUTH B MPOTpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/leibl MATEMAaTUYECKOT0 00Opa30BaHUs U
CIOCOOCTBYIOIIME  OBJIAJICHUIO  OOyYalOIMMHCSL ~ OCHOB  YHHBEPCAJIBHOI'O
MaTEeMaTUYECKOro si3blKa. TakuM 00pa3oM, MOXKHO YTBEPKJATh, YTO COJEPKATEIbHON
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpa» sIBISETCS €ro WHTETPUPOBAHHBIN
XapakKTep.

Conepxxanue nuHuM «Yucra W BBIUKUCICHUS» CIIYXKUT OCHOBOW st
JaTbHEUIIEr0 M3Y4YeHUs] MATeMaTHUKH, CIHOCOOCTBYET Pa3BUTHIO y OOyYarolHUXCS
JIOTUYECKOTO MBIIUIEHUS, (DOPMUPOBAHUIO YMEHHSI IMOJIb30BATHCS AITOPUTMAMH, a
TaKXke MPUOOPETECHUI0 MPAKTHUUECKUX HABBIKOB, HEOOXOAUMBIX sl MMOBCEIHEBHOMU
KU3HU. PazBUTHE MOHATHS O YMCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
UppaIMOHABLHBIMU YKCIIaMHU, (OPMHUPOBAHUEM TPEACTABICHUN O JACHCTBUTEIHHOM
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qucie. 3aBeplIeHUue OCBOCHHSI YUCIOBOM JINHUU OTHECEHO K CTaplleMy 3BEHY OOIIEro
oOpa3oBaHUs.

ConeprkaHue IByX alnredpandecKux JHHUN — «ANTe0pandecKre BRIPaXKSHUS U
«YpaBHEHHST W HEpPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYyYarOIIUXCs
MaTeMaTUYECKOTo amnmapara, HEOOXOAMMOIo [UIsl pelleHHsl 3ajad MaTeMaTHKH,
CMEXXHBIX TMPEIMETOB M MPaKTUKO-OPUEHTHPOBAHHBIX 3a/Jad. B OCHOBHOH mIkoie
yueOHBI MaTepuall TpYNIUPYETCs BOKPYT pallMOHAIBHBIX BbIpaKeHUil. Anredpa
JEMOHCTPUPYET 3HAUEHUE MAaTEMaTHKHU KakK s3bIKa JJIsl IOCTPOCHUS MaTeMaTHYECKUX
MOJIeIei, OMUCAHMs TPOIECCOB M SIBICHUU peallbHOro Mupa. B 3amaunm oOydeHwus
anreOpe BXOIAT TakKe JalbHEWIIee pa3BUTHE aJITOPUTMHUYECKOIO MBIIIICHUS,
HEOOXOAMMOr0, B YaCTHOCTH, ISl OCBOGHHUS Kypca HH(POPMATHUKH, W OBJAJCHUE
HaBBIKaMH JIEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanne CMMBOJIBHBIX ()OPM BHOCUT
CBOM cneuuduueckuid BKJIaX B PA3BUTUE BOOOPAKEHUS, CHOCOOHOCTEH K
MaTeMaTH4ECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIbHO-TpapUUeCKoil JTUHUM HALIEJICHO Ha IMOJIy4YeHHE
IIKOJIbHUKAMU 3HAHUN O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJIENH IS
OINMCAHUSI M WCCIEIOBAHMUS Pa3HO-OOpa3HBIX MPOIECCOB M SBICHUI B MPHUPOJE H
obuiectBe. M3yueHue 3Toro marepuaina crnocoOCTBYET Pa3BUTHIO y OOYHAIOIIMXCS
YMEHHUS UCIIOJIb30BATh PA3IMYHbIE BBIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBbIC, CHUMBOJMYECKHE, Tpauueckue, BHOCHUT BKJIaaA B (QOpPMHpPOBAHHE
NPEICTaBICHUN O POJIM MAaTEMAaTUKH B PA3BUTUU [IUBIIN3ALUU U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY IutaHy B /-9 Kjaccax wu3ydaeTcs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIA BKIIOYACT CIEAYIOIMIHNE OCHOBHBIC pa3eibl COICPKAHUS:
«Yucrna u BBIYUCIEHUS», «AnreOpandecKkue BbIpAKEHUS», «YPaBHEHUA W
HEpaBeHCTBay, «DYyHKIIUNY.

VYueOHbIil M1aH Ha u3ydeHue anreOpel B 7-9 kiaccax OTBOJAMUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE KAXKJOro rojma oOydeHUs, BCEro 3a TpH roja
oOyueHus — He MeHee 306 yueOHBIX 4acoB.

Conep:xanne yue6HOro Kypca (mo rogam o0y4deHmust)

7 KIIACC

Yucna u eviuucnenusn

PanmnonajabHbIe yHC/Ia

Jpobu OOBIKHOBEHHbIE U J€CATUYHBIE, MEPEX0] OT OAHOW (OpPMBI 3amHUCH
npobeii k gpyro. IloHaTwe panuoHaIBHOTO 4YHWCA, 3aluCh, CpPaBHEHUE,
VOOPSAIOUYMBAHUE  pPAIMOHATIBHBIX  uuceld.  ApupmeTudyeckue  JCHCTBUA €
palMoHaJBLHBIMU YHUCJIaMU. PereHue 3aiad w3 peajbHOW MPaKTHKKA Ha 4YacTH, Ha
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TpoOH.

CreneHb C HaTypaJbHBIM TIOKa3aTelieM: OIpeaeseHne, Mpeodpa3oBaHKe
BBIPAKEHUN HA OCHOBE OIPEIENICHHUS, 3aUCh OOJIBIINX YUCEIL.

[IpoueHTsl, 3anKMCh MPOLEHTOB B BUAE APOOH U ApOOHU B BUAE NPOLEHTOB. TpH
OCHOBHBIE 3a/1a4y Ha IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHOU MPAKTUKHU.

[I[puMeHeHne NPU3HAKOB  JEIMMOCTH,  Pa3JIO)KEHUE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

Peanpubie  3aBuCHMMOCTH, B TOM  4YHCle T@psiMas ©  oOpaTHas
IIPONOPLUOHATIBHOCTH.

Anzebpauueckue evbipasricenus

[IepeMeHHbIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEPEMEHHOU. JlomycTumeble
3Ha4YEeHUA IIepeMEHHBbIX. l[IpeacTaBiieHre 3aBUCUMOCTH MEKIY BEIWYMHAMHU B BHJIE
dbopmybl. Berurcnenus no gopmynam.

[Ipeobpa3oBanre OYKBEHHBIX BHIPAXKEHUM, TOKIECTBEHHO PABHBIE BHIPAKEHUS,
mpaBwia MpeoOpa3oBaHMs CYMM M TMPOU3BEICHUN, MpPaBWIa PACKPBITUS CKOOOK U
MpUBEAEHUS MOJOOHBIX CIaraeMblXx.

CBoJiCTBa CTEIEHU C HATYpaJIbHBIM ITOKA3aTEIEM.

OnHowieHsl U1 MHOrowieHbl. CteneHb MHoOrowieHa. CloKeHue, BbIUMTaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHMS: KBaApaT CyMMBI U
KBaapar pasHocTH. Dopmysia pa3sHOCTH KBaapaToB. Pa3nokeHne MHOrOYJIECHOB Ha
MHOXHUTEIH.

Ypasnenusa

VYpaBHeHue, KOpEHb YpaBHEHHMs, NpaBWia NpeoOpa3oBaHUsl YpaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHerHOe ypaBHEHHME C OJHOM NEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
YPAaBHEHMS, PEIICHUE JIMHENHBIX ypaBHEHUN. COCTaBIEHUE YPaBHEHHUH IO YCIOBHIO
3amaun. Pelienre TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHUN.

Jlunetinoe ypaenenue ¢ 08yms nepemennvimu u ezo 2pagux®. Cucrtema IByX
JVHEWHBIX YypPaBHEHHMH C JBYMs IIEpEMEHHBIMU. PemieHne cucTeM ypaBHEHUU
croco0oM mojcTaHOBKU. [IpuMepsl pereHusi TEKCTOBBIX 337]a4 ¢ MOMOIIbIO CUCTEM
YPAaBHEHHI.

Koopounamowt u ecpagpuxu. @ynukuyuu

Koopaunarta Toukn Ha npsiMoi. UucnoBele MpOMEXYTKHA. PaccTosHrEe MeExXIy
JBYMsI TOUKaMHU KOOPJAUHATHOM MPSAMOM.

[TpsimoyronbHas cuctema koopauHar, ocu OX u Oy. AGcuucca u opJiuHaTa TOUYKH
Ha KOOpAMHATHON miiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX popmynamu. Yrenue
rpaduKoOB peasbHbIX 3aBUCMOCTEH.

[Tonarue pynkumu. I'paduk Gynkunu. CroiicTBa pyHkumid. JInneitHass pyHKIms,
e€ rpaduk. I'paduk dyukiuu Y = KX + b. I'paguueckoe pewenue nunetinvix ypasnernuil
U cucmem JTUHEUHbIX YPABHEHU.

2 3}IGCB " J1aj1e€ KypCuBOM 0003HAYEHBI TEMBI, U3YUYCHUEC KOTOPHIX MMPOBOAUTCA B OBHAKOMHUTEIILHOM IIJIAHE. Ilemaror
CaMOCTOATCIbHO OTIPEACIIACT 00beM n3ydyacMoro mMmarepualja.
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8 KJIACC

Yucna u évivucnenus

KBaaparueiii kopeHb u3 uyucina. [lonamue 06 uppayuoHaibHOM yucie.
Jlecamuunvie npubnudicenusi uppayuonanvhvix uucen. CBOUCTBA apuPpMETUUECKUX
KBaJIPAaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUIO YMCIIOBBIX BBHIPAKECHUNA U
BBIYMCIICHUSM. /[elicmeumenvhble Yucia.

Crenens c 11ebIM MOKa3aTeneM u e€ cBoicTBa. CTaHIapTHAs 3alKiCh YHUCIIA.

Anzebpauueckue evbiparcenus

KBagparHblil TpEXWIEH; pa3ioKeHUE KBAAPATHOIO TPEXWIEHA Ha MHOXKHUTEIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO aireOpanyueckoil JpoOwu.
CnoxxeHue, BBIYUTAHUE, YMHOXEHUE, JEJIEHHe  anreOpamdyeckux  ApoOeil.
PanvonanbHbie BhIpaXXEHUS U UX TIPeoOpa3zoBaHue.

Ypaeuenusa u nepasencmea

KBanpaTtHoe ypaBHeHue, popMmysa KOpHEH KBaJIpaTHOTO ypaBHEHUs. Teopema
Buema. Pemienne ypaBHEHNH, CBOASIINUXCS K IMHENHBIM U KBaJipaTHbIM. [IpocTenimme
IpOOHO-pallMOHAJIbHBIE YPABHEHUS.

I'paghuueckas unmepnpemayus ypasHenuii ¢ 08yMs NepemMenHbIMU U CUCTHEM
JIUHEUHbIX YPABHEeHUll ¢ 08yMsa nepemeHuviMu. lIpuUMepbl pelieHus: CHCTEM
HEJIMHEWHBIX YPaBHEHUU C IByMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3aj1a4 AJIre0pandecKuM CIiocoOOM.

UucnoBble HEpABEHCTBA UM MX CBOMCTBA. HepaBEeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCWIBHOCTP HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl IMHEHHBIX HEPABEHCTB C OJHOM MIEPEMEHHOM.

Dyukyuu

[Tonsitue Pyukiuu. OOIaCTh ONpeneNeHus 1 MHOKECTBO 3HAUCHUN (YHKIIUU.
CnocoObI 3a1aHus QyHKLIUH.

I'padbux dyakumn. YUrenne cBoitctB GyHKIMU 10 e€ rpaduky. [Ipumeps
rpadukoB GYHKIIUNA, OTPAXKAIOIIUX peabHbIE MPOIECCHI.

OyHKIMY, ONMKCHIBAIOIINE TPSIMYI0 ¥ OOpaTHYH NPOIMOPIHOHATHHBIC

3aBMCHMOCTH, UX rpaduku. Oyukmmuy = X,y = X%,y = X, ¥ = k. T'paguueckoe

peuierue YpasHeHutl U Cucmem ypasHeHul.

9 KJIACC

Yucna u eviuucienus

JlelicTBUTEIbHBIE YHCJIA

PammonanpHbIC YHUCHA, UppAYUOHATbHBIE YUCIA, KOHEuHble U OecKoHeuHble
oecsimuunvle Opodou. Muooicecmseo OelcmeumenbHbixX Yuces, 0eucmaumeibhble YUcid
Kak beckoHeunvle decamuynvie Opoou. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOHACECMBOM OCUCMBUMENILHBIX YUCE U KOOPOUHAMHOU NPIMOIL.

Cpasnenue  OelicmseumenbHblX — uucel, apupmemuyeckue Oelcmeus ¢
OelicmeumenbHblMU YUCIAMU.

N3mepeHusi, NpuoINKeHNs], OLIEHKH
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Pa3mepbl OOBEKTOB OKPY)KAIOIIET0 MHpA, IMTEIbHOCTh IPOLIECCOB B
OKPY’KaroLIeM MHpE.

[TpubnumxénHoe 3HaYEHUE BEIUYHMHBI, TOUHOCTh NpHOIMxKeHus. OKpyrieHue
yucel. [Ipuknka u oleHKa pe3yibTaToB BEIYMCICHHM.

Ypasenenua u nepasencmea

YpaBHeHUH C OAHOI NTePEeMEHHOU

JIuneniHOe ypaBHEHME. Penienne ypaBHeHNM, CBOASIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHune ypaBHEHM, CBOIAIIMXCA K KBaApPATHBIM.
bukBagpaTtHoe ypaBHeHue. [Ipumepuvl peuienus ypasHeHut mpemveu U 4emeepmou
cmenenel pasiodiCeHuem Ha MHOMCUMEU.

Pemenue apoOHO-paMOHAIBHBIX YPAaBHEHUM.

Pemenue TeKCTOBBIX 3a/1a4 aNredOpanyeckuM METOJIOM.

Cucrembl ypaBHeHHM I

VYpaBHeHue C JAByMsl NEPEMEHHbIMU U ero rpaduk. Pemienuwe cucrem aBYX
JIMHEWHBIX YPaBHEHUM C JIBYMs IEpEMEHHBbIMH. PelleHue cucrteM ABYyX ypaBHEHHWH,
OJTHO W3 KOTOPBIX JIMHEHHOe, a JApyroe — BTOpOM cTemeHW. [ 'paduueckas
MHTEPIIPETAlNs] CUCTEMBI YPAaBHEHUM C IBYMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aa4 areOpaniyeckuM CIioCOOOM.

HepaBencrsa

YuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemrenne JMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBagpaTHble HepaBeHCTBaA.
I'paduueckass wuHTEprpeTanusi HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

Dynukyuu

KBaaparuunas ¢ynkuus, e€ rpadux u cpoiicta. [lapaGona, koopauHaThI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPUH MApaOOIIbI.

I'paduku GbyHKITHIA: y = kx, y = kx + b, y = X4
y = yxy= k;I/I UX CBOMCTBA.

Yucnoswvie nocie0o06amenbHOCHU

Onpenesienne u crocoObI 3aIaHUS YUCIOBBIX MOCIE0BATEIbHOCTEH

ITonaTHe 4YMCIOBOM IIOCIEIOBATEIBHOCTH. 3aJaHue II0CJICA0BATEIBHOCTH
pPEKyppeHTHOI dopMyor u GopMyJoi N-To WieHa.

ApudmMeTuyeckasi 1 reoMeTpuIecKasi Mporpeccun

Apudmernyeckass U reomeTpuueckas nporpeccuu. Dopmynbl N-ro WieHa
apuPMETUIECKON 1 TeOMETPUUECKON MPOTrPECCHl, CYMMBI TIEPBBIX N UJICHOB.

H300pasicenue unenos apupmemuueckol u 2eoMempuyeckol npozpeccuti
MOYKAMU HA KOOPOUHAMHOU NI0CKOCMU. JIUHEUHbI U 9KCNOHEHYUANbHBIL POCHI.
CrooicHble npoyenmeol.
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ITPUMEPHAA PABOYAA ITPOI'PAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KIIACCBI

Henu u3yuenust yaeOHOro Kypca

O6mme nenu n3ydenus yaeoHoro kypca «l'eomerpusi» npeacrasiens B [IOOI1
OOO. OnHu 3akioyarTCs, MPEXKIE BCETO B TOM, YTO Ha YpPOKAaX TIE€OMETpPUU
OoOydYarolmuiicss y4uTCsd TPOBOAUTH  JIOKA3aTEIbHbIE PACCYXKJEHHS, CTPOUTH
JIOTUYECKUE YMO3aKIIOUEHUs, JO0Ka3blBaTh HMCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TTPOBOJAUTH PACCYXXICHHUS «OT MPOTUBHOTO», OTIWYATh
CBOMCTBAa OT MPHU3HAKOB, (POpMyIHpOBaTH OOpaTHBIE yTBEpXKAeHHsI. B o0yueHuu
YMEHHUIO pAaCCYXXJIaTb COCTOMT Ba)KHOE BOCIIMTATEIbHOE 3HAYEHUE H3Y4YCHUs
r€OMETPUH, MPUCYIIIEE UMEHHO OT€UECTBEHHON MaTeMaTUYECKOM IIKOJIE.

Btopoii uenpi0 u3y4yeHHs] TEOMETPHUM SBISETCS UCIOIb30BaHUE €€ Kak
MHCTPYMEHTA MpPHU PEUICHWH KaK MaTeMaTH4eCKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEUAIOIINXCS B pEAIbHOM )KU3HU. ITOMY COOTBETCTBYET BTOpPAsi, BHIYUCIUTEIbHAS
JUHUS B WM3YYEHUU TIEOMETPUU B IIKOJE. [[1Is 3TOro yuyureno peKOMEHIyeTcs
noaOHupaTh 3ajJauyd MPAKTHUECKOTO XapakTepa i PacCMaTpUBAEMbIX TEM, YUYUTh
OOyYarOIINXCA CTPOUTh MAaTEMAaTUYECKUE MOJEIH PeaTbHBbIX KU3HEHHBIX CUTYAIlHi,
MPOBOJAUTH BBIYUCIICHUS U OLICHUBATh aJICKBATHOCTh TMOJYYEHHOTO pe3yJbTara.
KpaitHe BaxxHO TOAYEPKUBATH CBSI3U TEOMETPUU C JPYTUMH IPEAMETaMU,
MOTHBHUPOBATh HUCIOJIb30BaTh ONPEEICHUS T€OMETPUUYECKUX (UTYp U TIOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHUE MTOJTYYSHHBIX YMEHUHN B PU3NKE U TEXHUKE. DTU CBSI3U
HamOoJee IpKO BUIHBI B TeMaxX «BekTopsl», « TpuroHoMeTpruieckue COOTHOIIICHUS»,
«Meton koopauHaT» u «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IutaHy B /-9 Kjaccax wu3ydaeTcs Y4eOHBIM Kypc
«["eoMeTpus», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/eibl COJEpIKaHUS:
«["eomeTprdeckue GUTYPBI M UX CBOMCTBAY, «VI3MepeHHE T€OMETPUIECKUX BETHUNH Y,
a Takke «JlekapTOBBI -KOOPJAMHATHI Ha IUIOCKOCTHY», «BekTopbl», «JIBMKEHHUS
wiockoctu» U «lIpeodpazoBanus mog00us».

VYyeOHbIN MIaH NpeaycMaTpUBaeT U3yYEeHUE TeOMETpUU Ha 0a30BOM YpOBHE,
UCXOJIs U3 HE MeHee 68 yueOHbIX YacoB B y4eOHOM TOJTy, BCETO 3a TPH roja 00ydeHus
— He meHee 204 yacos.

Copep:xanne y4eOHOro Kypca (1mo rogam o0y4eHus)

7 KIIACC

HauvanbHble nonsTusa reomerpun. Touka, npsimasi, OTpPE30K, Jdyd. Yrou. Buasl
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yrioB. BeprukanpHble U CMexXHble yIubl. buccekrpuca yria. Jlomanas,
MHOIOyroJIbHUK. [lapannensHOCTh M IEPIEHANKYIAPHOCTD MPSAMBIX.

Cummempuunvie guzypor. Ocnosnuie ceoticmea ocegoti cummempuu®. IIpumepsl
CUMMETPHH B OKPY’KAIOLIEM MHUpE.

OcHogHble nNOCMpOoeHUsi ¢ NOMOWLIO YUPKYJIA U TUHEUKU.

TpeyronsHuk. Beicota, Meanana, Ouccektpuca, ux cBoiictsa. PaBHoOeApeHHbIN
Y PaBHOCTOPOHHUU TPEYroibHUKUA. HEpaBEeHCTBO TpEyroNbHHUKA.

CBoiicTBa M MPU3HAKK paBHOOEIPEHHOr0 TpeyroyibHuKa. [Ipu3Haku paBeHCcTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NPU3HAKHU MApPAJUIENbHBIX NpsMbIX. CymMMa YIioB TPEyroJbHHUKA.
Buenrnue yriael TpeyrojJbHHKA.

[IpssmoyronbHbId  TpeyroibHUK. (CBOICTBO MeAWaHbl MPAMOYTOJIBHOTO
TPEYroJIbHUKA, IIPOBEAEHHON K TUIloTeHy3e. IIpru3Haku paBeHCTBA MPSAMOYTOJBbHBIX
TpeyronbHUKOB. [IpsiMoyronbpHbIN TpeyronbHuk ¢ yriaom B 30°.

HepaseHncTBa B reoMeTpun: Hepasencmeo mpey20abHUKa, HEPaBEHCTBO O JJIMHE
JOMaHOW, TeopemMa o OousbllieM yrie U OoJdblIe CTOpOHE TPEyroibHUKA.
IleprieHIUKYJIAp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yria W CEPEIUHHBIN
MIEPIICHINKYJIAP K OTPE3KY KaK TEOMETPUUECKNE MECTA TOUYEK.

OKpy>XHOCTB M KpYT, XOpJa U AUAMETP, UX CBOMCTBA. B3anMHOE pacrionoxeHue
OKpY)KHOCTH U TmpsMou. KacarenbHasg M cekymas K OKPYXHOCTHU. OKpYKHOCTb,
BIIMCAaHHAasA B yroJyl. BnucaHHas ¥ onrcaHHas OKPYKHOCTH TPEYT OJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapauienorpamm, €ro npu3Haku M CBOMCTBA. YacTHbIE
ClIly4au TMapajieorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaApar), MX MPU3HAKU H
cBoiictBa. Tpameuus, paBHOOOKasg Tpamnenus, €€ CBOHCTBA M IPU3HAKHU.
[IpssmoyronpHas Tpaneunusi.

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeHHE TUHANA
TPEYroiabHUKA U Tpaneuuu. Llenmp macc mpey20nbHuKa.

Ilooobue mpeyeonvruxkos, KkKosdgp@uyuenm nodobus. Ilpuznaku noodoodus
mpey2onbHuxkos. lIpuMeHenne nogo0us Mpyu perieHuu IPaKTHIECKUX 3a/1a4.

CpoiicTBa 1IomIaaei reoMmerpuueckux Guryp. DopMynbl g  IUIOMIAAU
TPEYrojbHUKA, TapajienorpaMma, pomoOa u Tpanenuu. OTHOIIEHWE IUIOMAIEH
MOT00HBIX (UTYP.

Brruncnenve minomaned TPEyroJdbHUKOB U MHOTOYTOJbHUKOB HA KIJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCUHYC, TaHI'€HC OCTpPOrO YyIjla MNPSMOYTOJIBHOTO TPEYroJbHUKA.

8 3)IGCB 1 JaJie€ KYypCuBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX ITPOBOJUTCA B OBHAKOMUTEIILHOM ILIaHE. Ilemaror
CaMOCTOATCIBbHO OIIPEACIIACT 00beM n3y4acMoro mMarcpuaia.
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OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuUroHoMerprueckue QYyHKIUU YIIIOB
B 30°, 45° u 60°.

BrmcanHble ¥ 1IEHTpaIbHBIC YIJIbI, YTOJI MEXKIY KacaTeIbHOW M XOPI0H. YTJIbl
MEXJy XOpJaMH W CEKyIIUMH. BIHcaHHbIC W ONUCAHHBIC YETBIPEXYTOIBHHUKH.
B3aumHoe pacronoxeHnue JIBYX OKpyxkHocTed. Kacanme okpyxHoctei. OOrue
KacaTeJbHBIE K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrerc yrioB ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXkAecTBO. DOpMYyIIbI MPUBEACHUS.

Pemenne tpeyronbHuUKOB. TeopemMa KOCHHYCOB U T€OpeEMa CHHYCOB. PerieHue
MPAKTUYECKUX 3aJ1au C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

IIpeobpaszosanue noooous. [looobue coomseemcmeenHvix 1eMeHmMO8.

Teopema o npoussedeHuy OmMpe3Ko8 Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8
cekyujux, meopema o Keaopame KacameabHo.

Bekrop, ngnmHa  (MoOynb) — BEKTOpa,  COHAINpPABICHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO HAMPaBJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HaJa BeKTopaMmH. Pa3jioxkeHwe BekTopa [0 JBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CKalsipHOE TPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JIs1 HAXOKICHUS JITTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTU. YpagHeHusi npsiMoti U OKPY>KHOCTH B
KOOpJAMHATaX, TMEPECCUCHUE OKPYKHOCTEH M MpsMbIX. MeToJ KOOpAWHAT U €ro
MIPUMEHEHHUE.

[IpaBwiibHBIE MHOT'OYTOJIBHUKH. J[IMHA OKpy)HOCTH. ['pagycHas u paguaHHasi
Mepa yriia, BeIYUCIEHUE JIJTUH IyT OKpYykHOCcTel. [1nomans kpyra, cekropa, CerMeHTa.

Heuowcenuss niockocmu u @HympeHHue cummempuu ueyp (21emeHmaphvle
npedcmasnenus). llapannenvuoiil nepernoc. I[losopom.
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ITPUMEPHA A PAGOYA S I[TPOITPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTUKA» 7-9 KITACCBI

Henu u3yuenust yaeOHOro Kypca

B coBpemenHOM nupoBOM MUpE BEPOSATHOCTh M CTATHCTHKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTHUECKUX MPWIOKEHUM, TaK U UX
ponu B oOpazoBaHuU. Kaxkplil 4eOBEK MOCTOSIHHO MPUHUMAET PELIEHUS] HA OCHOBE
MMEIOIIMXCS Y HETO JaHHBIX. A NI 0O0OCHOBAHHOTO MPUHATUS PEIICHUS B YCIOBHIX
HEJOCTaTKa WIM H30bITKa HWHGOpMAUMU HEOOXOAMMO B TOM YHCIE XOpPOILIO
c(OpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbINUICHHE. IMEHHO Mo3TOMYy
OCTPO BCTaJla HEOOXOAUMOCTH CGHOPMHUPOBATH y OOYYAIOMIMXCA, B TOM YHUCIE
ooyuaromuxcst ¢ 3[IP, ¢yHKIMOHATBHYIO TPAaMOTHOCTH, BKJIFOYAIONIYIO B ceOs B
KaueCTBE€ HEOThEMIIEMOM COCTaBIISIIOLIECH yMEHUE BOCIHPUHUMATh M KPUTHYECKU
aHAJIM3UPOBATh MH(GOPMAIIHMIO, MPEACTABICHHYIO B Pa3iW4HbIX (opmax, MOHUMATh
BEPOSITHOCTHBIM  XapakTep MHOTMX pEalbHBIX MPOIECCOB U 3aBUCUMOCTEH,
MPOU3BOAUTH MPOCTEHIIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMHU
MPUHIKMIIAMU cOOpa, aHAIu3a U MPEJCTABICHUS JaHHBIX U3 PA3IUYHBIX cep KU3HU
o0IIIeCTBa U TOCYIapCTBa MPUOOIIAET 00yUJaIOIMUXCS K 00IIeCTBEHHBIM UHTEPECaM.

B crpykType mnporpammbl ydueOHOTo Kypca «BeposSTHOCTh M CTaTHCTHKA»
OCHOBHOMU IIKOJIbI BBIJIETICHBI CIEAYIOIINE COJIEPKATEIbHO-METOAUYECKUE JIMHUM:
«[Ipencrasnenue JaHHBIX U ONUCATENbHAS CTATUCTUKAY; «BeposSATHOCTEY»; « DTIEMEHTHI
KOMOMHATOpUKWNY; «BBeaeHue B Teopuro rpagopy.

Conepxxanue nunun «lIpencraBieHre NaHHBIX M ONUCATENIbHAS CTATUCTHKA
CIIY>KUT OCHOBOM Ji1s1 (HOPMHUPOBAHUSI HABBIKOB paOOThI ¢ MH(GOPMALIUEH: OT UTCHUS U
WHTEpHIpeTanuid WHPOpPMAIUM, TMPEACTABICHHOW B TaONMIAX, HA JUarpaMMax u
rpadukax 10 cOopa, MNpeACTaBICHUS M aHallM3a JIaHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPENHUX M paccerBaHus. PaboTtas ¢ JaHHBIMU,
oOyuarommuecs ¢ 3[1P ydarcst cuuThiBaTh M MHTEPIPETUPOBATH JaHHBIC, BBHIBUTATD,
aprYMEHTHPOBATh W KPUTUKOBATh TMPOCTEUINNE THUIOTE3bl, Pa3MBIIUIATh Haj
dbakTopamMu, BBI3BIBAIOIIMMUA HW3MEHYMBOCTh, M OIIEHWBATh WX BJIUSHUE Ha
paccMaTpUBaeMble BEIMUUHBI U MPOIIECCHI.

NHTYUTUBHOE TPEACTABICHHUE O CIy4YalHOM W3MEHUYMBOCTH, HUCCIIECIOBAHUE
3aKOHOMEPHOCTEHN M TEHACHIINI CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YUYECHHUS
TEOpUU BepoATHOCTEH. bonbinoe 3HaueHue s ooyyaromuxcs ¢ 3[1P 3aech umeror
MPAaKTUYECKUE 3aJjaHusl, B YACTHOCTHU ONBIThl C KJIACCUYECKHMMHU BEPOSTHOCTHBIMU
MOJIEJISIMH.

[TonaTHE BEpOATHOCTH BBOJIUTCS KakK Mepa MpaBAONOJ00us CIy4yallHOIo
coObrTus. [Ipu uzyyenun kypca oOyuaromuecs ¢ 3[1P 3nakomarcst ¢ mpocredmmumu
METOJaMU  BBIYUCJIEHUS BEPOSTHOCTEM B  CIOyYalHBIX  DJKCIEPUMEHTaX ¢
PAaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOLIMMU CTaBUTh M pemiath Oojee CcloXkHbIE 3adadyd. B Kypc BXoasT
HayaJdbHbIE TMPEACTABICHUS O CIy4YalWHbIX BEJIMYMHAX M HUX  YHUCJIOBBIX
XapaKTepUCTUKAX.
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Taxke B paMKax 3TOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXECTBAMH MW OCHOBHBIMH  OINEpPALMSMHU HAJ  MHOXECTBAMH,
paccMaTpUBaIOTCS NPUMEPbl NPUMEHEHUs] [JId pEemIeHus] 3ajad, a TaKxke
WCIIOIb30BaHUs B IPYTUX MaTEeMaTUUYECKUX KypcaxX U YYeOHBIX MpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 kmaccax m3yuaercsi Kypc «BepoATHOCTh M CTATUCTHKa», B KOTOPBIN
BXxoaaT pasgensl: «lIpencraBneHue JaHHBIX M OIKACATENIbHAs CTATUCTHUKAY,
«BepoaTHOCTEY; «DJIeMEHTbl KOMOMHATOPUKINY; «BBeneHne B Teopuio rpadoBy.

Ha u3yuyenmne nanHoro kypca orBOAuT 1 ydeOHBIN Yac B HENETIO B TEUCHHE
Kakioro rojga ooydenus, Bcero 102 yueOHbIX Jaca.

Copep:xanne yueOHOro Kypca (1o rogam o0y4eHmusi)

7 KIIACC

[IpencraBnenuie NaHHBIX B BUAE TaONHI], JUarpamm, rpadukoB. 3arnojHEHUE
Ta0JINII, YTEHUE U MTOCTPOCHUE JUarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYT'OBBIX).
Urenne rpadukoB peanbHBIX IpoleccoB. M3Bieuenne nudopmanuu U3 quarpamMm u
TaOJuII, UCTIOJIb30BAHUE U UHTEPIPETAIMS IaHHbBIX.

OmnucarenbHasi CTAaTUCTUKA: cpeaHee apupMETHYecKOoe, MeAuaHa, pa3max,
HauOoJsbIllee W HaWMEHbIIee 3HaueHUs HaOopa 4YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYUBOCTH.

Cnyuaiineiii s9Kcnepumenm (onvlm) u cayuaiinoe coovimue. Beposmuocms u
yacmoma. Ponb manogeposmuvix u npaxmuyecku 00CmMo8epHuIX COObLIMULL 8 NPUPOOe
u 6 obwecmee. Monema u uzpanbHas KOCMb 6 MeopuU 6eposMHOCmell”.

I'pagh, eepwuna, peopo. Cmenenv eepwiumnvi. Hucno pébep u cymmapuas
cmenens gepuiun. Ilpeocmasnenue o cesasnocmu epaga. Lenu u yuknel. I[lymu 6
epaghax. O6x00 epaga (3irepos nyms). [Ipedcmasnenue 06 OpueHmMupo8aHHOM

epage. Pewenue 3a0au ¢ nomowwo epagos.

8 KJIACC

[IpencraBneHue JaHHBIX B BUJE TA0JIULI, AUArpaMM, rpa(uKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXecTBO. Onepanuu  Haj
MHOXKECTBaMU: O0bEANMHEHHE, NepeceueHue, aononHenne. CBolcTBa omnepanuii Haj
MHO>KECTBaMHU: IEPEMECTUTENIBHOE, COUYETATENIBHOE, pacIpenenuTenbHOE,
BKJIOUeHus. Mcronb3oBanue rpauyeckoro npeiCTaBIeHUs MHOXKECTB JIJIsl OIMCAHMS
pEaJIbHBIX MPOLIECCOB U SBJICHUI, U PELICHUHU 3a/1a4.

Usmepenue pacceusanus oamnvix. [ucnepcus u cmamoapmuoe OMKIOHEHUE

4 3)IGCB 1 JaJie€ KYypCuBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX ITPOBOJUTCA B OBHAKOMUTEIILHOM ILIaHE. Ilemaror
CaMOCTOATCIBbHO OIIPEACIIACT 00beM n3ydyacMoro mMmarepualja.
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YUCN08bIX HAOOPOS. /[uazpamma pacceueanus.

DnemMeHTapHbIe COOBITHS  ciydaiiHoro ombitTa. ChoydaliHble  COOBITHSL
BepositHocTr coObITHI. ONBITH ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.
Cnyualinblii BbIOOp. CBA3b MEXY MaJOBEPOATHBIMU U IPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSIMH B IIPUPOJIE, OOIIECTBE U HAYKE.

epeso. Ceoticmea Oepegves: eOuHCmMEeHHOCMb NYMu, CYuecmaeo8anue GUcayell
BEPUIUHDI, CBA3b MedHCOY YUCIOM SepuiuH U duciom péodep. Illpasuno ymnodcenus.
Pewenue 3a0au ¢ nomowwio epaghos.

lIpomusononosxcnvie coovimus. [uacpamma inepa. Obvedunenue u
nepeceuenue  coovimuu. Hecoemecmuvie  codovimus.  Dopmyna  croxcenus
gepossmuocmetl. Ycnosnas eeposmuocms. Ilpasuno ymnodcenusn. Hesagucumoie
coovimus. I[lpedcmasnenue sxcnepumenma 6 eude oOepesa. Pewenue 3adau Ha
HAaxoxcoeHue 8eposimHocmeli ¢ NOMOWbIo 0epesa CAy4auHo020 dKCnepumMeHma,
ouazpamm Diinepa.

9 KJIACC

[Ipencrapiienue NaHHBIX B BUJE TAOJIUII, TUarpaMM, TpauKoB, HUHTEPIIPETALIUS
naHHbIX. UTeHne u mocTpoeHue Tabnuil, ruarpamm, rpaduKkoB MO peaTbHBIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoderaHus U YUCIO COYETAHUH. TpeyeonbHux
Ilackana. Pemenue 3a7a4 ¢ UCIOJIb30BaHUEM KOMOUHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyyaiinwiii 86100p MOYKU U3 Quaypvl Ha
NJIOCKOCMU, U3 OMpe3Ka U U3 0y2u OKpPY*CHOCHU.

HcnbiTanue. Ycnex u Heyaada. Cepust UCIbITaHUH 10 niepBoro ycnexa. Cepus
ucneiTannii bepuysmim. BeposiTHocTH coObITHI B cepun UcTibITaHUi bepHyuin.

CnydaitHasi BelMYMHA W paclpelereHue BeposTHocTel. Maremarudeckoe
oxuaanue u gucnepcus. [Ipumepsl MaTeMaTHYeCKOTro 0KUIaHUSA KaAK TEOPETUYECKOT0
CpPEAHEr0 3HAYEHUS BEINYMHBL. MaTeEMaTHYECKOE OKUIAHNUE U JUCTIEPCUS CITyHaHON
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHymm».

[Tonsitue o 3akoHe OONBIIMX yuced. M3MepeHue BEpOATHOCTEH C MOMOIIbIO
4yacToT. Ponb 1 3HaueHue 3aK0Ha OOJBIINX YHCET B MPUPOAE U OOIIECTBE.

IIpuMepHBbIEe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHUAJIbI

[IpoBeneHrne OLEHKU JOCTHKEHUW IJIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
y4e0HOT0 MpeaMeTa MPOBOJUTCS B (OpME TEKYIIET0 U PYOSKHOT0 KOHTPOJIS B BUJE:
KOHTPOJIbHBIE PabOThl, CaMOCTOSITENbHBIE PaOOTHI, 3a4eThl, MAaTEMATHYECKUE
JTUKTAHTBI, TPaKTUYeCKue paboThl, MUCHMEHHBI OTBET MO WHAUBUAYaTbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHHUE.

st o6yuaromuxcsi ¢ 3[1P Bo3amMoxkHO n3meHeHre (OpMyIUPOBKU 3aJlaHUN Ha
«TIOIIAr OBYIOY, aIaNTAIMIO TIPE/JIaraeMoro 00yJaronemMycsi TECTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MAaTepHalia: MCMHOJIb30BAHUE YCTHBIX M TMHUCHbMEHHBIX HWHCTPYKIIUMH,
YIOPOIIECHUE JUTHHHBIX CJIOKHBIX (hOPMYITUPOBOK MHCTPYKIUH, PEIICHUE C OMOPOi Ha
aNroputM, o0pasell, UCIOJIb30BaHUE CITPABOYHON MH(GOPMALIHH.
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Marematuka
S5 kJacc

KonTponsnas pabora Ne 1. Tema. HarypanbHbie uncna.

KonTponbsnas padorta Ne 2. Tema. JleiicTBuUs ¢ HATYpaIbHBIMU YUCIaMHU.

KonTponwsHas padora Ne 3. Tema. Mcnons30BaHre CBOMCTB ACUCTBUI TIPH
BBIYUCIICHUSIX.

Konrponbsnas pa6ora Ne 4. Tema. YTiabl 1 MHOTOYTOJIbHUKH.

KonTponsHas padora Ne 5. Tema. [lenumocts uncen.

KonTponrshas padora Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

KonTponsHnas padora Ne 7. Tema. CioxeHue u BBIYUTaHUE IPOOEH.

KonTponwsuas padorta Ne 8. Tema. YMHOKEHHE U JIeTeHUE TPOOCH.

KonTtponbshas padora Ne 9. Tema. [lecstuunbie podu. CpaBHEHUE ASCITUYHBIX
TPOOEH.

KontponbHas padora Nel(. JIeHCTBUS ¢ N1ECITUIHBIMH APOOSIMHU.

KonTtponbshas padora Ne 11. Tema. iToroBast KoHTpoapHas padbora.
6 kiacc

KonTponbsnas padota Nel. Tema. [lenuMocTh HaTypaabHbBIX YUCEIL.

KonTtponbhas padora Ne2. Tema. O0bikHOBEHHAas! 1poOb. OCHOBHOE CBOMCTBO
TpooHu.

KonTponsHnas padora Ne3. Tema. OtHoienue. [Tponopius.

KonTtponwsnas paborta Ned. Tema. IIporenT.

Konrponwsuas pa6ora Ne5. Tema. UerbipexyronpHuk. @opMysbl nepumeTpa u
IUIOUIAAN MPSMOYTOJIbHUKA.

KonTtponbhas padora Ne6. Tema. IlonoxxkurensHble U OTpULIATEIbHBIE YHCIIA.
CpaBHEHUE MOJIOKUTEIBHBIX U OTPUIATENIbHBIX YUCEN.

KontponbHas padora Ne7. Tema. CrnokeHre U BEIYMTAHUE TTOJIOKUTEIBHBIX U
OTPULIATENIbHBIX YHCE].

KoutponbHast pabora Ne8. Tema. YMHOXKEHHE U JICJICHUE TMOJOKUTEIIBHBIX U
OTPULIATENIBHBIX YUCET.

KontponbHast pabora Ne9. Tema. I[IpsamoyronbHas cucremMa KOOpAWHAT.
JlnarpamMmel.

Konrponsnas padora Nel0. Tema. MTorosast konTposibHas padora.

Auare0pa
7 xJjacc
Konrponsnass pabora Nel. Tema. Apudmerndeckue AeUcTBUS €
pPalMOHAJIbHBIMU YHCIIAMH.
KonTtponbshas padora Ne2. Tema. CteneHb ¢ HaTypallbHBIM TTOKA3aTEIIEM.
KonTponbsnas padota Ne3. Tema. BykBeHHbIE BbIpa)KEeHUS.
KonTpomnbsnas padorta Ne4. Tema. MHOTOWICHBI.
KonTpomnbsnas padora NeS5. Tema. @opmyIibl COKPAIIEHHOTO YMHOXKEHHUS.
KonTponbsHas padora Ne6. Tema. JIuneliHoe ypaBHEHHE C OHOU MTEPEMEHHOM.
KonTponwsuas padorta Ne7. Tema. Cuctembl THHEHHBIX YpaBHEHUH.
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KontponbHas padora Ne 8. Tema. Koopnunate! u rpaduku.
KonTponwsuas padorta Ne 9. Tema. [Tonsitue dynknuu. JInaeitHas GyHKINA.
KonTtponbshas pabora Nel0. Tema. torosast koHTposibHas padoTa.
8 kaacce
Kontponbshas pabora Nel. Tema. KBagparusiit kopeHb. ApudmMerndeckuii
KBaJpaTHBIN KOPEHB.
Konrponenas pabora Ne2. Tema. Cremenb ¢ IeNbIM  IOKa3aTeleM.
CranaapTHbBINA BU YHCTIA.
KontponbHass pabora Ne3. Tema. AnreOpamueckas apoOb. CokpailieHue
TPOOEH.
KonTponshas padora Ned. Tema. JlelicTBus ¢ anreOpandecKuMu IpoOsMH.
KonTponwsnas pabota Ne5. Tema. KBagpaTHsie ypaBHEHUS.
KontponbHas pabota Ne6. Tema. YpaBHeHUs, CBOMSIIMECS K KBaJPATHBIM.
TekcToBbI€ 3a1a4H, CBOASIIMECS K KBAAPATHBIM.
KontponbHas padora No7. Tema. Cuctembl ypaBHEHUH.
KonTponsHas padora Ne8. Tema. HucnoBble HEpaBEHCTBA U UX CBOMCTBA.
KonTtponbshas padora Ne9. Tema. CucteMbl HEPaBEHCTB C OJTHON TIEPEMEHHOM.
KontponbHas padora Ne 10. Tema. @ukuuu. yucioBbie (yHKIUH.
KonTtponbshas pabota Nel 1. Tema. iToroBast KoHTposbHas padorTa.
9 kaacc
KonTponbshas padora Nel. Tema. Yuncrna u BEIYHCIICHUS.
KonTtponbsuas padbora Ne2. Tema. YpaBHEHHsI C OHON ITEPEMEHHOIA.
KontponbHas padora Ne3. Tema. J[poOHO-paliioHaabHbIC ypaBHEHUS.
KonTponbshas padora Ned. Tema. CucteMbl ypaBHEHUH € ABYMs IEPEMEHHBIMH.
KonTtponwshas pabora Ne5. Tema. JIuneiiHble HEpaBEeHCTBA C OJJHOM MTEPEMEHHOM.
KonTponbsHnas padora Ne6. Tema. KBagpaTHbie HepaBeHCTBA.
KonTponwsnas padora Ne 7. Tema. KBagpatuunas ¢pyHKIUS U €€ CBOMCTBA.
KoutponbHas padora Ne 8. Tema. Apudmerndeckasi nporpeccusi.
KonTtponbshas pabora Ne 9. ['eomerpudeckas mporpeccusi.
KonTtponbshas padora Nel0. Tema. UTorosast koHTposibHas padbora.

I'eomeTpus
7 kJjacc

KontponpHass pab6ora Nel. Tema. OCHOBHBIE TIe€OMETPHUYECKHE CBOHCTBA

npocTerux Quryp.
KonTtponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIE YTJIbI.
KonTponsuas padora Ne3. Tema. [Ipusnaku paBeHCTBa TPEYTOJIBHUKOB.
KonTponsHas padota Ned4. Tema. PaBHoOepeHHBIN TPEYTOJIbHUK.
KonTtponbsnas padora Ne5. Tema. [lapannensHbie psMbIe.
KontponbHas pabora Ne6. Tema. Cymma yriioB TpeyrojabHHUKa.
KonTtponbshas padora Ne 7. Tema. OKpyHOCTb U KPYT.
KonTponrsnas padota Ne6. Tema. UTorosast KoHTposibHas paboTa.

8 kiacce
KonTponsuas padota Nel. Tema. UeTbpexyronbHUKH.
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KontponbHas pabota No2. Tema. Cpennsist TuHUS TpeyroiabHuka. CpemaHsis
JIMHUS TPaneiunu.
KonTponsHas padora Ne3. Tema. [lnomans TpeyronbHuKa, napajijienorpamMmma.
KonTtponsnas pabota Ned. Tema. [lnomans mogo0HbIX duryp.
KonTtponbshas pabora Ne5. Tema. Teopema Iludaropa.
Kontponrshas padorta Ne6. Tema. YTibl B OKPY>KHOCTH.
KonTponsnas padota Ne7. Tema. UToroBas koHTposibHas pabora
9 knace
KonTponbsHas padora Nel. Tema. Pemienne TpeyrojibHUKOB.
KonTponbsaas padora Ne2. Tema. [Tnomaam TpeyroibHIKa, Y€THIPEXYTOJIHHHUKA.
KontponbHas pabora Ne3. Tema. BekTopsi.
Kontponbnas pabota Ne4. Tema. JlekapTOBbI KOOPIMHATHI HA TIOCKOCTH.
KonTtponbshas pabora NeS. Tema. [IpaBuiibHble MHOTOYT OJIbHUKH.
Kontponbnas pabota Ne6. Tema. [Inomaap kpyra u ero yacteil.
KonTponsnas pabota Ne7. Tema. ToroBast KoHTpoJibHAs padoTa.

BeposiTHOCTH U CTATHCTHKA
7 xkJjacc

Konrponsnas padora Nel. Tema. IIpencraBineHue qaHHBIX.
KonTtponbshas padora Ne2. Tema. OnucarenbHasi CTaTUCTHKA.
KonTtponshas padota Ne 3. Tema. CriyqaitHasi '3MEHYUBOCTb.
Kontponwsuas pabora Ne 4. Tema. BeposiTHOCTh M YacToTa CIy4ailHOTO

COOBITHUS.

8 kaacce
KonTtponbshas pabora Ne 1. Tema. MHoxecTBa.
KonTponbsHas padora Ne2. Tema. BeposaTHOCTb ci1ydyailHOTO COOBITHSI.
KonTponsnas padorta Ne 3. Tema. CiryqaitHbie COOBITHS.

9 knace
KoutponbHas padora Ne 1. Tema. DiieMeHTbl KOMOMHATOPUKHU.
KonTtponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbshas padora Ne 3. Tema. CrnyvaitHas Benmu4nHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIUS K OOYYEHUIO MaTEMaTHUKE U IEJCHANPaBICHHON MO3HABaTEIbHON
NeSTeTbHOCTH;

MOBBIIIIEHUE YpPOBHS  CBOEH  KOMIIETEHTHOCTHM  4Ye€pe3  MPAKTUUECKYIO
JEeSTENbHOCTD, TPEOYIONIYI0O MAaTEMAaTUUECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUTHCS
y ApYTUX JIOAEH;

CIIOCOOHOCTHh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM JCHCTBOBATH
B OTCYTCTBUE rapaHTUN yCIeXa;

criocobHoCcTh oOydaromuxcs ¢ 3[IP k oco3HaHuio CBOUX JACPUIIUTOB U
MIPOSIBJICHUE CTPEMJICHUSI K UX TIPEOJI0ICHUIO;

CIOCOOHOCTH K CAMOPa3BUTHIO, YMEHUE CTABUTH JTOCTUKUMBIC 11ETTH;

yMEHHE pa3iuyaTh y4dyeOHbIE CHUTYyallMd, B KOTOPBIX MOXHO JEHCTBOBAThH
CaMOCTOSITEJIbHO, W CHUTYyalldH, TJ€ CJEAyeT BOCIOJb30BaThCs CIPABOYHOM
uH(pOopMaIueit Win IPYyruMu BCIIOMOTaTEIbHBIMHU CPEJICTBAMU;

CIIOCOOHOCTDH MEPEHOCUTD MOTYUYEHHBIE B X0/1€ 00yU€HHUS 3HaHUS B aKTyaIbHYIO
CUTyaluto (MpU PEUICHUN KUTEUCKUX 3a7a4, TPEOYIOIIUX MaTEMaTUUYEeCKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUAX W IMpaBUIIaX MPOBEACHUS
MMPOMEKYTOUYHOU U UTOTOBOW aTTECTALINU;
OBJIaJICHUE OCHOBaMH (PMTHAHCOBOM IPAMOTHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ognaoenue ynugepcanibHbIMu y4eOHbIMU ROZHABAMETbHBIMU OCTICMBUAMU:

yCTaHABJIMBATh  MPUYUHHO-CICACTBEHHBIE CBSI3W B XOJE€  YCBOCHHS
MaTEeMaTHYECKOT0 MaTepuana;

BBISIBIISITH JACPUITUT JAHHBIX, HEOOXOIUMBIX JUIsl PEIICHHs MOCTaBICHHOMN
3a1auH;

C TIOMOIIIBIO0 YIUTEIS BBIOUPATh CIIOCOO PEIICHUS MaTeMAaTHIeCKOU 3a1a9n
(cpaBHHMBaATH BO3MOKHBIE BAPUAHTHI PELICHUS );

NPUMEHATh M TMPeoOpa3oBBIBATh 3HAKM M CUMBOJIBI B XOJE PEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHABIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHUeCKOH 3a1auu;

MOHUMATh ¥ UHTEPIPETUPOBATH WH(HOPMAITNIO PAa3IMIHBIX BHIIOB U (opM
MIPECTaBICHNUS;

WLTIOCTPUPOBATH PeliaeMble 3aa4u rpaduIeCKUMA CXEMaMU;

3¢ (HEKTUBHO 3aTTIOMUHATH M CUCTEMATU3UPOBATh HH(OpMAITHIO.

TIOHMMATh W HUCIIOJIb30BaTh MaTEMaTHYECKHUE CPEJCTBA HATISAHOCTH (TpaduKwy,
aUarpaMMbl, TaOJUIBI, CXeMbl W JAp.) M WILIIOCTpAIllid, WHTEPIPETaIlny,
apryMeHTaI1H.
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Osnaodenue YHUGepcanbHblMu yueoHvimu KOMMYHUKAMUGHHIMU
delicmeuamu:

OpPraHU30BBIBATh y4E€OHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIbHOCTH C
YUUTEIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOJUTh OOIIIUE CTIOCOOBI padOThI; pabOTaTh B IPYIIIE:
HaxoJUTh OOIllee pEeIIeHHE U pa3peumiaTb KOH(MIUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIIMHI U Y4€Ta HHTEPECOB; CAYIIATh NapTHEPA; GOPMYIUPOBATH, APTYMEHTHUPOBATH
1 OTCTAauBaTh CBOE MHECHHUE;

POrHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB TMPH HAIUYUU PA3HBIX TOYEK
3peHMs] U paspeliath KOH(IMKTHI Ha OCHOBE ydéTa WHTEPECOB M TO3UIMM BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOIO IMO3UIMIO U KOOPAUHUPOBATh €€ C MO3ULHUAMHU
napTHEPOB B COTPYAHUYECTBE TPHW BBIPAOOTKE OOIIEro pemeHus B COBMECTHOM
NEeSATENbHOCTH;

BBITIOJIHATh CBOKO 4YacTh PaOOTHI, JOCTUraTh KAaYeCTBEHHOTO pe3ysibTaTa W
KOOPJAUHUPOBATh CBOU JIEUCTBUS C IPYTUMH WICHAMH KOMaH/]IbL;

OIICHUBATh KaueCTBO CBOETO BKJIa/Ia B OOIIUH IPOIYKT.

Osnaoenue ynusepcanbHbolMu y4eOHbIMU PECYSIAMUGHBIMU OCUCHEUAMU:

CTaBUTh 1I€JW, BBIOMpPATh M CO3/1aBaTh AJTOPUTMBI JJI1 PELICHHUS YYEOHBIX
MaTeMaTUYECKUX MpoOIieM;

IJIAHUPOBATh W OCYLIECTBIISITh JESITENBHOCTh, HANPABICHHYIO Ha pEIICHUE
3a/1a4 UCCIIE0BATEIBCKOr0 XapaKrepa.

dbopmynupoBaTh U yAEpKUBATh Yy4uyeOHYI 3ajady, COCTaBJIATh IUJIaH U
MOCJIEA0BATEIbHOCTD JCHUCTBUM;

OCYHIIECTBJISATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATH MPOIECC U Pe3yJIbTaT Y4eOHOM MaTeMaTUYeCKOM
NeSTeTbHOCTH;

aJIcKBaTHO OLICHUBATh MPABUILHOCTD WU OMINOOYHOCTH BBITIOTHEHUS YU4eOHOM
3a/1auu, €€ 0ObEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOKHOCTHU €€ PEIICHHUS;

CIMYaTh CIOCO0 JEWUCTBHS M €ro PEe3yNbTaT C 3aJaHHBIM JTAJIOHOM C IIEJIbIO
OOHapyXEHUS OTKJIIOHCHUU U OTJIUYUN OT ITaJOHA.

NPEIBUIETh TPYAHOCTU, KOTOPHIE€ MOTYT BO3HHKHYTH MPH PEIICHUH y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
JESTENbHOCTH, ONPENENSITh MO3UTUBHBIE M3MEHEHUS U HaIpaBieHHs, TpeOyroliue
JanbHeuen padboTsl;

PEryIupoBaTh CIIOCOO BBIPAKEHUS SMOIUH.

HPEIMETHBIE PE3YJIBTATDBI

Pe3ynbprarel ocBoeHHs yueOHOro npeaMera «MartemaTuka (BKiIo4as anreopy,
reOMETPHUI0, BEPOSTHOCTh M CTAaTHCTUKY)», paclpeiesieHHble MO rojgaM OO0y4deHHs,
(bOpMYIMPYIOTCS 10 MPUHIUITY 100aBIEHUS HOBBIX PE3YJIbTATOB OT rojia K TOAY, YKe
Ha3BaHHbIE B IPEJBIIYIINX IOAaX NO3ULUH, KaK MPaBUIIO, JOCIOBHO HE IIOBTOPSIIOTCA,

33



HO VYYMTBIBAIOTCS (pe3ysibTaThl OUYEPEIHOr0 ToJla MO YMOJYAHUIO BKJIIOYAIOT
pe3yAbTaThl NPEABLIYIIUX JIET).

IJIAHMPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHIUS [TIPUMEPHO
PABOYEN ITPOTPAMMBI KYPCA «MATEMATHKA» (ITO TOJIAM
OBYUYEHNS)

OcBoenune yuebHOTO Kypca «MaTtemaTuka» B 5—6 KilaccaX OCHOBHOM IITKOJIBI
JIOJKHO O00€CTeunBaTh JTOCTIDKEHHE CIEAYIOIIMX MPEIMETHBIX 00pa3oBaTEIbHBIX
PE3YyIBTATOB:

5 KJIACC

Yucna u eviuucnenusn

OpueHTHPOBATHCS B IOHATHSIX U ONIEPUPOBATH HA 0a30BOM ypOBHE TEPMHUHAMH,
CBS3aHHBIMU C HATYpaIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U IECATUUHBIMU APOOSIMHU.

CpaBHUBATh U yNOPS0UYMBATh HATypaJIbHbIC YUCIIA, CPABHUBATH B MPOCTEUIIINX
city4asix OObIKHOBEHHbIE IPOOH, 1eCATUYHBIE APOOH.

CoOTHOCUTH TOUYKY Ha KOOPJAMHATHOM (YUCIOBOM) MPSAMOM ¢ COOTBETCTBYIOIIUM
€l 9MCIIOM 1 N300paKaTh HATYPAIbHBIC YKCIIAa TOYKAMU Ha KOOPJUHATHOM (YHCIIOBOIN)
MIPSAMOM.

Breimonuare apudmerndeckue AEUCTBUS € HATypalbHBIMM YHCJIAMHU, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIINX CITydasiX.

BBINOTHATE MPOBEPKY, MPUKUIKY PE3YIbTaTa BHIUUCICHUM.

OKpyIJIsTh HATYpaJIbHBIE YHCTIA.

Pewienue mexcmogoix 3a0au

Pemate TekcTOBBIE 3amaud ApUPMETHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO TIepedopa BCEX BO3MOXHBIX BapuaHTOB (TIpH
HEOOXOJMMOCTH C HAMPABJISIFOLIEH ITOMOIIBIO).

Pemate 3amaum, conepiKalyMe 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHbI:
CKOpPOCTb, BPEMSI, PACCTOSIHHE; 1IeHa, KOJIMYECTBO, CTOMMOCTH (MIPU HEOOXOAUMOCTH C
MCIIOJIb30BAHUEM CITPABOYHON WH(OPMAITUN).

Hcnonb3oBaTh KpaTKue 3alUCH, CXEMBbI, Ta0JIUIIbI, 0003HAYEHUS MIPU PEIICHUU
3a/1ad.

[Tonp30BaThCA OCHOBHBIMM €IMHUIIAMH U3MEPEHHUS: LIEHBI, MACChI; PACCTOSHUS,
BPEMEHH, CKOPOCTU; BBIp@XKaTh OJHU CIAUHUIBI BEIUYUHBI 4epe3 apyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats uH(MOpMAaIUIO, MPEACTABICHHYIO B Tabiuile, Ha CTOJIOYATON
yarpaMmme, HHTEPIPETUPOBATh IPEACTaBICHHBIE IaHHBIE, UCIIOIL30BaTh JAHHbBIE PH
pelieHnuy 3aaad.

Haznaonasa zeomempus

[Tonp30BaThC TEOMETPUUYECKUMU MOHSATUAMU: TOUKA, MpsiMas, OTPE30K, JyY,
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yroJi, MHOTOYT OJIbHUK, OKPYXHOCTb, KPYT.

[IpuBomuTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (opMy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonw3o0BaTh TEPMHUHOJOTUIO, MPU HEOOXOAUMOCTH IO BU3YaJIbLHOM OIOPE,
CBSI3aHHYIO C YIJIAMH: BEPIIHMHA, CTOPOHA; C MHOIOYrOJIbHUKAMU: YroJ, BEpIINHA,
CTOpPOHA, TUAroHaJIb; C OKPYKHOCTBIO: PAANYC, TUAMETP, LIEHTP.

N300pakath W3y4eHHBIE TEOMETPpUUYECKHE (UTYphl HA HEIMHOBAHHOW U
KJIETYaTOM OyMare ¢ MOMOIIbIO UPKYJIS U JTUHEHKH (ITOCJIE COBMECTHOTO aHAJIM3a).

HaxoauTe 1uHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOIIbBIO
JUHENKHU, CTPOUTH OTPE3KU 3aJaHHOW MJIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO
paauyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJOB MPSIMOYTOJIbHUKA, KBajpaTa ISl UX
MOCTPOCHMUSI, BEIYUCIICHUS TIOMIAIN U TIEPUMETPA.

Beruucnsate mepumeTp ©W IUTOMIA[h KBajpara, MPSMOYTOJNbHUKA, (Uryp,
COCTaBIICHHBIX W3 TPSIMOYI'OJBHUKOB, B TOM uHcle (GUTYp, H300paKEHHBIX Ha
KJIeT4aTou Oymare.

[Tonb30BaThCsi OCHOBHBIMH METPUYECKUMH E€AMHULAMH H3MEPEHHS JJINHBI,
TJIOIA I ; BBIPAXKATh OJHU €AMHUIIBI BETUYUHBI Uepe3 Apyrue (Mpu HeOOXOIUMOCTH C
OTIOPOI Ha CITPABOYHYIO0 HH(POPMAIIHIO).

PacnoznaBaTh napanienenumneni, Kyo, UCTIONIb30BaTh TEPMUHOJIOTHUIO: BEPIIUHA,
pedpo rpaHb, U3MEPEHUST; HAXOIUTh U3MEPECHHS TapaljIeNienuIea, Kyoa.

Boruncnates 00b€M kyOa, mapasuienenunena Mo 3aJaHHbIM H3MEPEeHHsIM (C
OMOpPON Ha AJITOPUTM Y4EOHBIX NIEUCTBUI), MOJb30BATHCS CIMHUIAMHU HU3MEPEHUS
00bEMa.

Pemate HecloXHbIE 3aJayd Ha HM3MEPEHHE TEOMETPUUECKUX BEJIMYUH B
MPAKTUIECKUX CUTYyausiX (Ipu HEOOXOUMOCTH C BU3YAIbHOU OMOPOH).

6 KJIACC

Yucna u eévituucnenun

OpueHTHPOBaTHCS B IOHATHUSAX U OTIEPUPOBATH HA 0230BOM ypOBHE TEPMUHAMH,
CBSI3aHHBIMM C Pa3JMYHbIMHM BHJIaMHU YHCEN U CHOCO0aMU UX 3alHCH, MEPEXOIUTH
(ecny 3TO BO3MOKHO) OT OJTHOM (hOpMBI 3aMMCH YUCa K APYTOH.

CpaBHUBaTh U YNOPSAOYMBATH LIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHbIE
ApoOu, CpaBHUBATH YHUCIIA OJHOTO U PA3HBIX 3HAKOB.

BremonuaTte apudmernyeckue AeHCTBUS ¢ HATYPaTbHBIMH U IEITBIMH YHUCIaMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMHU, TOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU
YHCIaMH.

BbruncnsaTe 3HaU€HUS YMCIOBBIX BBIPAXKEHUM, BBIIIOIHATH MPUKUIKY U OLICHKY
pe3ynbTaTa BBIYMCIICHUHN; BBITIOIHATH MpeoOpa3oBaHUS YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JECHCTBUN.

COOTHOCUTB TOUKY Ha KOOPJIMHATHON NPSIMOM C COOTBETCTBYIOLIUM €1 YUCIIOM
¥ M300pakaTh YKciIa TOYKaMH Ha KOOPAMHATHOM MPSMO, HAaXOAUTh MOAYJb YUCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIBHOM CHCTEME KOOpPAMHAT C KOOpAMHAaTaMHU
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3TON TOYKH.

OKpyrisaTh 1enble 4YKclia W JeCSITHYHbIe apodu (mo oOpasily), HaXOIUTh
MPUOIINKEHUS YUCEIL.

Yucnoevie u OyKkeeHHblE GbIPANCEHUA

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMU,
CBS3aHHBIMM C 3aIIMCBIO CTEIIEHH YMCJIa, HAXOIUTh KBaJpaT U KyO 4ucia, BBIYUCIATD
3HAUYEHUS TPOCTEMIINX YACITOBBIX BHIPAXKEHUH, COJIEPKAILLUX CTEIECHH.

[Tonb3oBaThCs MpU3HAKaAMU ACIMMOCTH (IIpU HEOOXOAMMOCTH C OMOPOM Ha
ITOPUTM ITpaBWJIa), PaCKJIaAbIBaTh HATYPAJIbHbBIE YHCIIA HA IIPOCTHIE MHOXKHUTEIH.

Ilonv306ambcsa macuumabom, COCTABIATH MPOTIOPIIMKA U OTHOUICHUS.

Hcnonb3oBaTh OyKBbI AJ11 0003HAYEHUSI YHMCEN MPU 3alUCH MATEMaTUUYECKUX
BBIDOKECHUI, HAXOAUTh 3HAYEHUST OYKBEHHBIX  BBIPAKCHUU,  OCYIIECTBIISSA
HE0OXOUMbIE TMOJACTAHOBKM U MpeoOpa3oBaHus (C OMOPOH Ha alrOpUTM Y4EOHBIX
JEUCTBUHN).

HaxoauTpe HEM3BeCTHBINI KOMIIOHEHT PABEHCTBA.

Pewienue mexcmogwvix 3a0au

PemaTtes MHOTrOmaroBbie TEKCTOBBIE 3a7a4ll apu(PMETHUIECKUM CIIOCOOOM C
OIOPO¥ Ha BOIPOCHBIN IUIAH.

Pematn MPOCTEUIIINE 3a7a4Hu, CBSI3aHHEIC C OTHOILICHUEM,
IPOMOPLUHUOHATIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU; PEIIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOOU U TIPOLICHTHI.

Pemiate 3amaun, coaepxkaniue 3aBUCHUMOCTH, CBSI3bIBAIOLIME BEIUYHUHBI:
CKOPOCTb, BpeMsi, paCCTOSIHHE, 1IeHa, KOJTUYECTBO, CTOMMOCTb; IPOU3BOAUTEIIBHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS ApUPMETHIECKUE JEHCTBUSA, OIICHKY, IPUKUIKY;
MOJIb30BAThCSl EAUHUILIAMHU U3MEPEHUSI COOTBETCTBYIOIUX BEIUYHUH.

CocTaBisTh OyKBEHHBIE BBIPAXKEHHSI IO YCIOBUIO 3aJa4M MOCIE COBMECTHOI O
aHau3a.

N3Bnekats uH(OpMAIMIO, MPEICTABICHHYI0 B TaOlWIlaX, Ha JIMHEWUHOM,
CTONOYATOW WM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH IMPEACTABICHHBIC
JaHHBIE; UCIIONIB30BATh JJAHHBIE [IPU PEILICHUH 3a/1a4.

[IpencraBasaTs nHGOPMALIUMIO C TIOMOIIBIO TaOIUI], TMHEWHON U CTOIOYATOM
IarpamM.

Haznaonaa zeomempus

[IpuBomuTh mpUMEpPHl OOBEKTOB OKPYKAIOIMIETO MHUpa, HMEINUX (HopMy
M3YYEHHBIX TI'E€OMETPUYECKHX IUIOCKMX W MPOCTPAHCTBEHHBIX (QUIYp, MpUMEpPHI
PaBHBIX U CHMMETPUYHBIX (DUTYD.

N3o0paxath ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HEIMHOBAHHOMN
Y KJIETYATON Oymare u3y4eHHbI€ TUIOCKHE TeOMETPUUECKre PUTyphl U KOHPUTYpaLuH,
CUMMETPHUYHbIE (DUTYPHI.

HNMeTp mnpeAcTaBiICHUE O TEOMETPUYECKUX TOHSTHUSIX: PaBEHCTBO (Uryp,
CUMMETpPHUSI, OCb CAMMETPHUH, IEHTP CUMMETPHH.

HaxoauTe BeIMYMHBI YIIIOB U3MEPEHUEM C TIOMOILBIO TPAHCIIOPTHPA, CTPOUTD
VIJIbl 3a/IaHHOM BEJIMYMHBI, MOJIb30BAThCS MPHU PELICHUHU 3a7ad rpagyCHON Mepoil
YIJIOB; PaCIiO3HAaBaTh HA YEPTEXKAX OCTPBIN, MPSIMOU, PA3BEPHYTHIA U TYIION YTJIbI.
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BbraucnsaTe AMWMHY JIOMaHOHM, TMEpUMETP MHOTOYTONBHHKA, TOJH30BATHCS
SIMHHUIIAMHI U3MEPEHUS JUTHHBI, BRIPAXKATh OJHU €AWHUIIBI U3MEPECHHsI JIIMHEI Yepes
apyrue.

Haxonutb, uconb3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY TBYMS
TOYKaMH, OT TOUKH JI0 MPSAMOU, JJIMHY MMYTH HA KBaJAPAaTHOMN CETKE.

Berumcnare  miomans  (GUTYp, COCTABICHHBIX W3  MPSIMOYTOJLHUKOB,
MCIOJIb30BaTh pa30MEeHNE Ha MMPSMOYTOJILHUKH, HA PABHBIE (PUTYPBHI, JOCTPAUBAHUE 10
NpSMOYTOJILHUKA; TI0JIb30BaThCSI OCHOBHBIMHU E€IMHUIIAMH HW3MEPEHUsI IO,
BBIPQKATh OJTHU SAUHUIIBI U3MEPECHHUS IUIOMIAIN Yepe3 Apyrue (Mpu He0OXOMUMOCTH C
OIOPOIi Ha CITPaBOYHYIO0 HH(POPMAIIHUIO).

Pacrio3HaBaTh Ha MOJACIAX M HM300paXCHUSAX MHUPaAMUIYy, KOHYC, MHJIUHAD,
MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxarh Ha KIeT4yaTOl Oymare MpsiMOyTOJIbHBIN TapasieleuIe].

Beraucisate 006€M TPSIMOYTOIBHOTO TMapajuieienumneaa, Kyoa, Mmojib30BaThCs
OCHOBHBIMHU €IMHUIIAMH U3MEpPEHUsS 00BhEMA; BRIpAXaTh OJHHU CAUHUIIBI U3MEPEHUS
o0BbéMa uepes aApyrue (C ornopoi Ha CpaBOYHYIO HH(OpPMAILIHIO).

PemaTte HecnoXHbIE 3a7a4ll Ha HAXOXKICHHE TE€OMETPUYECKHX BEITUYMH B
MPAKTHYECKUX CUTyaIUsIX (Ipu HEOOXOIMMOCTH C BU3YAIBHOHN OMOPOii).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHOU
PABOYEM [TPOT'PAMMBI KYPCA «AJITEBEPA» (ITO TOJIAM OBYUEHN )

OcBoenue yueOHOro Kkypca «Ajredpa» Ha YpPOBHE OCHOBHOIO OOIIEro
00pa30BaHUs JIOJDKHO OOECleuuBaTh JOCTHIKEHHME CIEAYIOUIUX MPEAMETHBIX
00pazoBaTeIbHbIX PE3YyIbTATOB:

7 KJIACC

Yucna u evtuucnenusn

BeimonusTh, coueTass yCTHbIE W THChbMEHHBIE NPHUEMBI, apU(METUYECKUE
JNEUCTBHS C PALIMOHAIIBHBIMHU YHCIIAMMU.

HaxonuTh 3HaYeHWS YHUCIIOBBIX BBIPAXKEHUHN; TPHUMEHSITh Pa3sHOOOpPAa3HBIC
CIOCOOBI M TPHUEMBI BBIUMCICHUS 3HAYCHHM JPOOHBIX BBIPAKEHHM, COJEPIKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOH.

[TepexomuTts OoT omHOW (OPMBI 3aMHMCH YUCENT K APYroi (mpeoOpa3oBHIBATH
JNECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUYHYIO ApoOb). CpaBHUBATH U
YIOPSIA0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrisaTe yucia.

BhINOAHATh NPUKHUIKY U OLEHKY pe3yJibTaTa BBIUUCICHUM, OLIEHKY 3HAYCHUH
YHUCJIOBBIX BBIPAXKEHUH.

BbInonaHATE 1eMCTBUSA CO CTENEHAMU C HATypajJbHBIMU ITOKa3aTENsIMHU (C OOpO
Ha CIIPaBOYHYIO MH(POpPMAIIHIO).

[IpuMeHSTh PU3HAKU JETUMOCTH, PA3JIOKEHNE Ha MHOKHUTEIIN HATYpPallbHBIX
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YHCEJL.

Pemats mpocrelinume TPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4d, CBS3aHHBIE C
OTHOIIEHUEM  BEJIIUYUH,  MPOMOPIUOHAIBHOCTHIO  BEIWYUH,  IPOILICHTAMH;
MHTEPIPETUPOBATH PE3YJIbTAThl PEHICHHUS 33/1a4 C YIETOM OTPAaHUYCHNH, CBSI3aHHBIX CO
CBOMCTBAMHU paccMaTpPUBAEMBbIX OOBEKTOB.

Anzebpauueckue blpasrceHus

OpueHTUpOBaTbCd B TMOHATHSIX W ONEpUPOBaTh Ha 0a30BOM YypOBHE
anreOpanyecKkor TepMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHUM TPH 3aJaHHBIX 3HAYCHUSX
MepPEMEHHBIX.

BremonusaTe npeobpazoBaHus IEOT0 BHIPAKCHHUSI B MHOTOWIECH MPHUBEACHUEM
MOJTIOOHBIX CJIara€MbIX, PACKPHITHEM CKOOOK.

BeImonHATe yMHOXEHHE OJHOYWIEHAa Ha MHOTOWIEH W MHOrodjleHa Ha
MHOTOWJIEH, MPUMEHATh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH (C OMOpoit
Ha CIPaBOYHYIO0 HHPOPMAITHIO).

OcCymIecTBIATh Pa3lOKEHWE MHOTOWICHOB HAa MHOMXHUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIETr0 MHOXKHTENS, TPYNIMPOBKH ClaraeMbIX, TPUMEHECHHUSI
(hopMmyI1 COKpaIIEHHOI0 YMHOKEHUS (C OMOPOH Ha CIPABOYHYIO MH(OPMAILIHIO).

[TpumensTs npeoOpa3oBaHKsi MHOTOWICHOB /ISl PEIICHUS PAa3IMYHBIX 3a/1a4 U3
MaTEeMaTUKH, CMEKHBIX MIPEAMETOB, U3 peaTbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBAa CTENEHEW C HATypaJbHBIMH IOKA3aTeIsIMU IS
npeo0pa3oBaHus BEIPAXKEHHH (C OMOPOI HAa CIIPABOYHYIO HH(POPMAIIHIO).

Ypaenenusa u nepasencmea

Pemate nuHENHBIE ypaBHEHMs C OJHOW NEPEMEHHOM, INPUMEHSSA IPaBUIIA
nepexoja OT UCXOJAHOTO YPaBHEHHUS K paBHOCHIbLHOMY eMy. [IpoBepsiTh, siBisieTcs iau
YHCIIO KOPHEM YPaBHEHHSI.

Hmets mpencraBienre o rpaduyecKux METoJax MpHU PelIeHUH JTUHEHHBIX
yYpaBHEHUH U UX CHCTEM.

[lonGupate npuMepsl Tap YHUCET, SBISAIOMUXCS PEIICHUEM JIMHEHHOro
ypaBHEHUS C ABYMsI TIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHON TIOCKOCTH IpadHK JTUHEHHOTO YpaBHEHUS C ABYMS
MePEMEHHBIMHU; TIOTB3YACH TPadUKOM, TPUBOUTH TPUMEPHI PEIICHUS YPaBHEHUS.

PemaTh cucTeMbl IBYX JUHEHHBIX ypaBHEHUH C IBYMS MEPEMEHHBIMH, B TOM
quclie rpaduuecku (¢ Omopoit Ha alrOPUTM YIE€OHBIX JEHCTBHIA).

CocTaBisTh (1MOCIe COBMECTHOTO aHAIK3a) U PellaTh JIMHEMHOE ypaBHEHHE WU
CHUCTEMY JIMHEHHBIX YypPAaBHEHUH MO YCIOBUIO 3a/Jayd, HHTEPHPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJa4d MOJIYYCHHBIN PE3ybTarT.

Koopounamowt u ecpagpuxu. @ynkuyuu

N300paxaTh Ha KOOPIWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIY4H, OTPE3KU, MHTEPBAJIbI; 3alHUCHIBATh YUCIIOBBIE MPOMEKYTKU Ha
anreOpanyecKoM si3bIKe.

OTMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJIaHHBIM KOOpIMHATaM;
ctpouTh rpaduku TuHEHHBIX QyHKIUH. CTpouTh rpaduk GyHkum y = KX + b.

OnuceiBaTh € TNOMOLIBIO (YHKIUM H3BECTHBIE 3aBUCUMOCTU  MEXITY
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BEJIMYMHAMM (IO QJITOPUTMY Yy4eOHBIX JEHCTBHIl): CKOPOCTb, BpEMs, PacCTOSHUE;
1[eHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIHLHOCTD, BpeMsi, 00bEM padOTHI.
HaxonuTe 3HaueHne (yHKIMH 110 3HAYEHUIO €€ apryMEeHTa.
[Tonumate rpaduyeckuid crnoco0 MNpeacTaBlIeHUs M aHanu3a WH}OpMauuu;
U3BJIEKaTh U UHTEPIPETUPOBATh UH(OPMALIHIO U3 TpaUKOB peaabHbIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u éviuucnenusn

Hcnonp30BaTh HayalbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
YuCce JUIsl CPaBHEHUS, OKPYIVIEHHWS M BBIUMCIEHUN; M300pakaTh JIEHCTBUTENbHBIE
YHUClla TOYKAMU HAa KOOPAMHATHON IPSIMOM.

[IpuMeHATh TOHATHE apUPMETHUECKOrO KBAJIPATHOTO KOPHSA; HAXOIUTh
KBaJIpaTHbIE KOpPHHU, HCIOJB3YysS IPHU HEOOXOAUMOCTU KalbKYyJATOP; BBINOIHSITH
[IpocTeInEe NpeoOpa3oBaHUs BBIPAKEHUH, COJAEPKAIIUX KBAJpaTHbIE KOPHHU,
HCTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJNBIIMX M MaJIbIX YHUCEN C MOMOIIBIO JIECATHUYHBIX
npoOeti u creneneit uncia 10.

Anzebpauueckue vlparceHus

[IpyuMeHAT, TOHATHE CTENEHW ¢ LENbIM  II0KAa3aTeleM,  BBIIOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUH, COAEPKALIUMX CTENEHM C LENbIM IoKa3areneMm (cC
UCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMALUN).

BbINONHATE HECNIOKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUsl pallMOHAIbHBIX
BBIPDAKEHUI HA OCHOBE NpaBWJ JEHCTBUN HaJ MHOTrOYWIEHaAMHU M ajnreOpandecKuMu
TPOOSIMH.

PackitanbiBaTh KBaApaTHBIN TPEXUIICH HA MHOXKUTEIIHN.

[IpumensaThs npeoOpa3oBaHUs BBIPAXKEHHUN JJIA pELIEHUs pa3IMYHbIX 3a7a4d U3
MAaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

Ypasénenua u nepasencmea

Pematp nuHeliHble, KBaJApaTHbIE YpaBHEHUS (C MCHOJIb30BAHHEM CIIPABOYHOMN
UHpOpMAIMM) U palMOHAJIbHBIE YPAaBHEHUS, CBOJASILMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHUU C IBYMS IIEPEMEHHBIMH.

[IpoBOAXTH MPOCTEUILINE UCCIIEIOBAHNS YPABHEHUUN U CUCTEM YPABHEHUH, B TOM
qyclie ¢ NMPUMEHEHHEM TpaduuecKux NpeacTaBieHui (ycTaHaBIMBaThb, MUMEET JIU
YpaBHEHUE WIH CHUCTEMa YPAaBHEHMI pEUIEHUs, €CIIM UMEET, TO CKOJBKO, U Ip.) C
OIOPOM Ha aJTOPUTM YUCOHBIX JESHCTBUH.

[lepexoguTe OT ciOBECHOM (OPMYIUPOBKU 3adaud K €€ anredpandeckoi
MOZEIM C IIOMOUIBIO COCTABJIICHUS YPABHEHHMS WIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4y NIOJIyYEHHBIN PE3YIIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHMS, OLIEHKH; PEIIATh
JMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CUCTEMBI; JaBaTh rpapUuecKyro
WJUTFOCTPALMIO MHOYKECTBA PEIICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynukyuu
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OnepupoBatb Ha 0a30BOM YpOBHE (DYHKIIMOHAJIbHBIE TOHSATUS M S3BIK
(TepMUHBI, CUMBOJHUYECKHE OO0O3HAUCHHUS), OMPENENATh 3HaYeHUE (DPYHKIUU MO
3HAUEHHUIO apTyMEHTa; ONPEAeNATh CBOWCTBA (PYHKIMU 10 €€ rpaduKy.

Crpouts rpaduKy 31eMeHTapHbIX GyHKIUH Buga , Y = X%, Yy =Xx3,y =+/x ,y =

k; omuceIBaTh cBOMCTBa YMCIOBON (PyHKINM 110 €€ Tpaduky (pu HEOOXOIUMOCTH C
X

HaIpaBJISIOLIEN TOMOLIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHHUBATH U YIIOPSAI0YMBATh PALIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Brimonaste apudmMernueckue IeHCTBHS ¢ PAllMOHATBLHBIMU YHCIAMU, cOYeTast
YCTHBIE WU IHUCBMEHHBIC MPUEMBI, BBIIIOIHATH BBIYMCICHUS C HPPALUOHAIBHBIMU
YUCIIaMHU.

Haxonute 3HaueHus cTeneHen ¢ NeabIMUA NOKA3aTEeIsIMA U KOPHEW; BBIUUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAXKECHMUIA.

OKpyryisiTh  NEHUCTBUTENIbHBIE YHWCIIA, BBINONHATh MNPUKUAKY pe3ylibTaTa
BBIYMCIICHUH, OLICHKY YHCJIOBBIX BBIPAXKECHUM.

Ypaeuenua u nepagencmea

Pemate nuHelHble U KBaJIpaTHbIC YPABHEHUS, YPABHEHUS, CBOIAILUECS K HUM,
MpocTeHIIme IpoOHO-pallMOHANIbEHBIC YPABHEHUS.

Pemate mpocrenmne cucTeMbl JBYX JIMHEWHBIX YPABHEHUUW C JABYyMs
MEPEMEHHBIMM U CUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE ABISCTCS
JMHEWHBIM (110 BU3yaJIbHOU orope).

Pemate mnpocreiiiiue TEKCTOBBIE 3aJaud alIreOpanvyeckuMm CrocoOoM ¢
MOMOIIBIKD COCTABJICHUSI YPAaBHECHUS WM CHCTEMBI JBYX YpPaBHEHUH C JBYMS
[IEpEMEHHBIMHU.

[IpoBOAUTH IIPOCTEUILINE UCCIIEIOBAHNS YPABHEHNUN U CUCTEM YPAaBHEHUM, B TOM
4yycjie ¢ MPUMEHEHUEM TpauuecKuX MNpeCTaBiIeHUN (yCTaHABIMBATh, UMEET JU
ypaBHEHHE WIIM CUCTEMa YpPaBHEHUH pelIeHusl, €CIM UMEET, TO CKOJIbKO, U TIp.).

Pemiate JsMHEHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa’katTh
pELICHUE HEPABEHCTB HA YMCJIOBOW IIPSAMOM, 3alMCBHIBATH PELIEHUE C IMOMOILIBIO
CHMBOJIOB.

Pemate cuctemMbl TMHENMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOM
MPSIMOM, 3aUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHBIX 33]1a4.

Dyukyuu

PacmiosnaBaTh (GyHKIIMM W3Y4eHHBIX BHUAOB. [lOKa3pIBaTh CXEMaTHYECKU
pacroioKeHNe Ha KOOPAMHATHON TIOCKOCTH IpadukoB GyHKIMi Buaa: Yy = KX, y = kX

+ b,y = ax* + bx +c, y = X3, y = \/E, y = - B 3aBucMMOCTH OT 3HAYEHHU
X
K02 (PHUIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.
Crtpouth 1 M300paxkaTh CXEMaTHYECKU TpadUKH KBAAPATUYHBIX (PYHKIIUH,
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OIMCHIBaTh CBOMCTBA KBAJPATUYHBIX (PYHKIIMH IO UX rpapuKam.

Pacnio3znaBaTh KBaApaTHUHYI0 (PYHKIHIO TIO (opmyse, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOM )KU3HU, (PU3UKU, TEOMETPUH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

PacniozHaBaTh apu(p)METUUECKYIO U TE€OMETPUUECKYIO MTPOrPECCUN TPU Pa3HbIX
cnoco0ax 3aJaHusl.

BbImonHAT  BBIYMCIEHUS C  UCHOJB30BaHMEM (opMya N-ro  wieHa
apUPMETHUECKOW M TeOMETPHYECKON MpPOrpeccHii, CyMMBbI IEpBBIX N wieHOB (C
OTIOPO¥ Ha CITPaBOYHYIO0 HH(POPMAIIHIO).

Pemate 3a1a4u, CBSI3aHHBIE C YMCIOBBIMU I1OCIEN0BATEILHOCTSIMU, B TOM YUCIIE
3alayd U3 pEAIbHOM JKU3HU (C MCHOJB30BAHUEM KaJbKYJISATOpa, LU(GPOBBIX
TEXHOJIOTHH).

IIJIAHUPYEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHHS ITPUMEPHOI
PABOYEH ITPOI'PAMMEBI KYPCA «'EOMETPUSI» (ITO TOJAM OBYUEHN)

OcBoenue yueOHOro kypca «l'eomerpusi» Ha YpPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHusd JODKHO OOecnedyrBaTh JIOCTHXKEHHE CIEAYIOIIUX PEeIMETHBIX
00pa30BaTEIbHBIX PE3YNIbTATOB:

7 KJIIACC

PacnioznaBaTh n3ydeHHbIE reoMeTprIecKre GUTYPBI, OMPEACIATh UX B3aUMHOE
pacrnoyiokeHne, M300paxaTh T'€OMETPUYECKHE (PUTYPHI; BBIMOJIHATH YEPTEKU IO
YCIOBHIO 3a/aud. M3MepsATh JUHEWHBIE W YIJIOBbIE BEIWYMHBL. Pemars 3agaum Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenath rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMUHMH MPEIMETOB B peaabHON
KU3HU, Pa3MEPOB TMPHUPOIHBIX OOBEKTOB. Paznmuyath pasmepbl 3THX OOBEKTOB IO
MOPSIAKY BETUYUHBI.

CTpouTh 4epTeKH K TEOMETPUUYECKUM 3a/1auaM (C UCIIOJIb30BAHUEM CMBICIOBOM
OIOPBI: HABOJSIIUE BOMPOCKHI U/WIIHA alTOPUTMa YU4eOHBIX JICUCTBHIN).

[Tonp30BaThCsi MpPU3HAKAMHM PABEHCTBA TPEYrOJIBHUKOB, HCHOJIb30BaTh
MPU3HAKHU U CBOWCTBA PAaBHOOENIPEHHBIX TPEYTOJILHUKOB TIPU PEIICHUH 3a71a4.

[IpoBOaUTH  [OKA3aTEIbCTBA  HECIOKHBIX  TFE€OMETPUYECKUX  TEOPEM.

[Tonp30BaThCA MpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEAWAHBI, TPOBEAEHHON K TMIIOTEHY3€ IPSIMOYTOJIbHOIO TPEYTOJIbHHKA, B
pEIIeHUU TeOMETPUYECKUX 3a/1a4 (C UCTOIb30BaHUEM 3PUTEIIbHOM HATJISITHOCTH U/WUITH
BepOaIbLHOM OIOPHI).

OrnpenensiTe NapauiedbHOCTh NMPSMbBIX C TOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢
HUMH cekymas. Onpenensars NapaJyiedIbHOCTh NPSMBIX C TOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJTHOM MPSAMOU 10 TOUEK APYTrOr MPSIMOM.

Pemiats 3aauun Ha KiieTyaTol Oymare.

[TpoBOIUTE BHIYUCIICHUS Y HAXOAUTH YHCIOBbIC U OYKBEHHBIC 3HAUCHHS YIJIOB
B T€OMETPUUYECKHX 3a/a4axX C UCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMPU TEPECCUCHUU JIBYX
MapajyIeIbHbIX MPSAMBIX CEKylIed. Pemate mpakTUyecKue 3aauu Ha HAXO0XKICHUE
YIJIOB.

Nmeth npeacTaBiieHHUE O MOHATUE TEOMETPUUECKOTO MECTa TOYEK.

DopMyJIUPOBATh OMNPEACICHUS OKPYKHOCTH W Kpyra, XOplbl W JUaMeTpa
OKPYKHOCTH, TOJIb30BATHCSI UX CBOMCTBAMHU. YMETh NMPUMEHATHh I3TU CBOWCTBA IIPHU
pELICHUHU 3a/a4.

OpueHTHUPOBATHCA B MOHATHUSAX: ONMUCAHHASA OKOJIO TPEYTrOJIbHUKA OKPY>KHOCT,
LIEHTP ONMUCAHHOU OKpYXHOCTU. OmnepupoBaTh HA 0A30BOM ypOBHE (paKTaMu O TOM,
9TO OMCCEKTPHUCHI YIJIOB TPEYTroJbHUKA IMEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO
CEpEIMHHbBIE TIEPIEHAUKYJISIPBI K CTOPOHAM TPEYTrOJIbHUKA IEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTUpOBaThCS B TIOHATHUSIX M ONEpPUPOBaTh Ha ©0a30BOM YpOBHE:
KacarelibHasi K OKPYXXHOCTH, TE€OpeMa O MEPIEHAUKYISIPHOCTA KacaTelbHOU U
paauyca, MPOBEIEHHOTIO K TOYKE KaCaHUs.

Nmers mnpencraBiieHHE O TMPOCTEUIINX TEOMETPUYECKUX HEPABEHCTB, HX
MPAKTAYECKOM CMBICJIE.

[IpoBOAUTH OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOILIBIO LUPKYIS U
JIMHEUKH.

8 KJIACC

Pacno3sHaBate OCHOBHBIE BHUABI  YETBIPEXYI'OJBHUKOB, HWX  JJIEMEHTHI,
MIOJIb30BATHCS KX CBOMCTBAMU IIPU PELICHUU F€OMETPUUECKUX 3a]1a4.

OpuUeHTUPOBATHCA B TMOHITUU — TOUKH IEPECEUCHUS MEAUAH TPEyroJibHUKa
(leHTpa Macc) B pelIeHUH 3aay.

Brnaaers nonsiTueM cpenHel JIMHUU TPEYTrOJbHUKA U TPaneluuu, IPUMEHSTh UX
CBOWCTBA MPHU PEHICHUU MPOCTEUIINX TEOMETPUUECKHX 3a/1a4d. FIMeTh npeacTaBieHue
o Teopeme Dasieca U TeOpeMe O MPOIOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX IS
pEelIeHHs] MPAKTUYECKUX 3a/1a4 (C OMOPOM Ha 3pUTENbHYIO HATJISTHOCTD ).

[IpumeHsT, MPU3HAKK TOAOOUS TPEYrOJbHUKOB B PEIICHUH HECIOXKHBIX
TF€OMETPUYECKUX 3a/1a4.

[Tonb3oBatbess Teopemoit Iludaropa s pemieHUs TEOMETPUYECKUX H
NPaKTUYECKUX 3a]1ay.

Binagerp noHATHAMM CHHyCa, KOCHMHyCa M TaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYrosibHUKA. [l0nb30BaThCS ITUMM MHOHATHUSIMU Uil PELIEHUS
MPaKTUYECKUX 337124 (IIPU HEOOXOJUMOCTH C OMOPOM Ha aITOPUTM IMPABUIIA).

Boruucnars  (pa3nuuHbiMH - cioco0amMu) (C OMOpPOM HAa  CHOPABOYHYIO
uH(pOpMAIMIO) IO TPEYroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(MomB3yACh, Ii€ HEOOXOAUMO, KAIBKYIATOPOM). IIpuMeHATh OTydYeHHbIE YMEHHS B
MMPAKTUYECKUX 3a7a4yax.

Bianerp NOHATHAMM BIMCAHHOIO M LEHTPAJIBHOrO Yria, HCMHOJIb30BaTh
TEOpEMBbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpJaMu (CEKyIIMMH) U yIie MEXIy
KacaTeJIbHON U XOPAOW MPHU PELIEHUN MPOCTEHIIINX T€OMETPUUECKUX 3a/1ay.
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Brnaners MoOHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHSTH CBOMCTBa
OIKMCAHHOTO YETHIPEXYTONIbHHUKA MPHU PEIICHUH NMPOCTEHIINX 3a/1a.

[IpuMeHATh TIONyYEHHBIC 3HAHHWA Ha TPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIENH I 3a]1ad PeasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
NpUMEHEHHEeM TOA00Ms M  TPUTOHOMETpHH (TOJB3YACh, THe HEOOXOIUMO,
KAJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHUE PYHKIIMHA OCTPHIX YIII0B, HAXOAUTH C UX TTOMOIIBIO
Pa3JIMUHbBIC JIEMEHTHI MPSMOYTOJILHOIO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMONIBIO KadbKYJISITOpPA) JUIMHBI M YIJBL IS
HETaOJUYHBIX 3HAUCHUH.

[Tonb3oBaThCcst (popMyNnamMu MPUBEEHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJECTBOM JUISl HAXOXKJICHHUSI COOTHOIIEHWH MEXKIY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH (C OMOPOM Ha CIIPABOUYHYIO MH(OPMAILIHIO).

Hcnonp30BaTh T€OpEMBbI CHHYCOB U KOCHHYCOB JJIS HAXOXKICHUS PA3TUUHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIICHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX MIPU PEIICHUN
MPOCTEHIINX FT€OMETPUUECKHUX 3a/1au.

Bnaners nonarusiMmu npeobpa3oBaHUsl MOI00MSI, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HBIX Guryp. [lomp30BaThCs CBOMCTBAMY MTOAO0MS TIPOU3BOJIBHBIX (PUTYD, YMETh
BBIUUCIIATh JJIMHBI U HAaXOAWTH YIJIbl y MOJO0OHBIX (uryp (Mo aJroputMmy y4eOHBIX
neiictBuil). IlpumeHsaTh cBoOMCTBa TOMOOMS B NPAKTUUECKUX 3ajJadax. YMeETh
MPUBOJIUTH MIPUMEPHI TOJTOOHBIX (PUTYP B OKPYIKAIOIIIEM MUPE.

[Tonw3oBaThest TeopeMaMu (110 BU3YaJIbHOM OIMOpPE) O MPOU3BEACHUN OTPE3KOB
XOp/1, O MMPOU3BEJECHNUH OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTelbHOM.

[Tonp30BaThCsi BEKTOpaMH, MOHUMATh HUX TEOMETPUUYECKUN U (HU3NUECKUI
CMBICII, IPUMEHSATH WX B PEIICHUN T€OMETPUUCCKHUX U Ppuzndeckux 3anad. [[puMeHsTs
CKAJISIPHOE MPOU3BEAECHUE BEKTOPOB /11 HAX0XKIEHUS JUIMH U YIJI0B.

[Tonb30BaThCSt METOIOM KOOPJIMHAT HA IUIOCKOCTH, TIPUMEHATh €r0 B PELUICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Brnanere MOHATHUSAMHM MPaBWIBHOTO MHOIOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI YT OKPY>KHOCTH U PaJMaHHON MEpHI yriia, YMETh BBIUUCIATH ILUIOMIAAb Kpyra
M ero yactei (¢ omopoil Ha cnpaBouHylo MHGpopmaluio). [[puMeHaTh MonydeHHbIE
YMEHHUSI B IPAKTUUECKUX 3aj/lauax.

Haxonmute ocu (WM UEHTPHI) CUMMETPUH (DUTYp, TPUMEHSATH JABUKCHUS
IJIOCKOCTU B MPOCTEUIINX CIydasX.

[IpuMeHsTh MONyYEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHUYECKUE
MOZENH IS 3a/1a4 PEabHOMN KM3HU U MPOBOJIUTH COOTBETCTBYIOIUE BBIUYMCIICHUS C
PUMEHEHUEM TMOA00MS U TPUTOHOMETPUYECKHX (QYHKUMHA (MIONB3YSCh, TIE
HEOOXO0MMO, KAJIBKYIISITOPOM).
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IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU I IPUMEPHOM
PABOYEM ITPOTPAMMBI KYPCA «BEPOSITHOCTh U CTATUCTUKA» (11O
I'OJAM ObYYEHUN )

[IpenmeTHBIE PE3yIbTaThl OCBOCHHS Kypca «BeposTHOCTh U cTaTUCTUKA» B 7—9
KJIaccaxX XapaKTepU3yIOTCS CIECIYIOINMHU YMEHUSAMMU.

7 KJIIACC

Uurare wuH(OpMaIMIO, TPEACTABICHHYIO B Ta0nWIaxXx, Ha JIUarpaMmmax;
NPEACTABIATh JIaHHbIE B BUJAE TaOJNUL, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTombyaThie) M KPYroBhI€) IO MacCMBaM 3HAYCHHUH (C HCIIOIb30BAaHUEM 3PHUTEIIBHOM
HarJISIHOCTH W/WIU BepOaIbHON OTIOPHI).

OnuceiBaTh W WHTEPHPETUPOBATH  pEAIbHbIE  YHUCIOBBIE  JAHHBIE,
MpE/ICTaBICHHbIC B TA0IMIIAX, HA TUarpaMmax, rpadukax.

OpueHTHpoBaThCs B MOHATUAX W ONEPUPOBATh UMHU Ha 0a30BOM YPOBHE:
cpennee apudMeTndecKoe, MeiaHa, HauOoblllee 1 HauMEHbIIIee 3HAUYCHHUs, pa3Max.

HNmerp mnpencraBieHWe O Cyd4alHOM M3MEHYMBOCTM Ha IIpUMeEpax LeH,

(¢u3nUecKuX BEIMYMH, aHTPOIIOMETPUUYECKHUX JAHHBIX; UMETh IMPEICTaBICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

8 KJIACC

W3Bnekatp U npeoOpa3oBbIBaTh HHPOPMAIUIO, MPEICTaBICHHYIO B BHJE
Tabnul, AuarpamM, rpadukoB; MPEACTaBIATh JaHHbIE B BUAE TAOJMIL, AUArpamm,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O aHAJIM3a JaHHBIE C IOMOIIBIO CTATUCTHYECKUX
MoKa3zaTeyei: CpeJHUX 3HAaYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHIA, B TOM YHUCIIE O
pe3ynbTaTaM M3MEpEeHUW W HAOMIOACHWA (C WCIONB30BAHUEM 3PUTEIBLHON
HATJISITHOCTH W/WJTH BEpOAIbHOM OIOPHI).

Haxonute BEpOATHOCTH CIy4alHBIX COOBITUH B ONBITAX, 3Has BEPOSTHOCTHU
AJIEMEHTApHbIX COOBITUH, B TOM UHCIE B ONbITAX C PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSMH (C MCIOJIB30BAHUEM 3pPUTEIBHOM HATJISTHOCTH W/WIU
BepOaJIbHOM OMOPHI).

Nmery mnpencraBienne o rpadUyecKUX MOAECNSX: JIEPEBO  CIYy4alHOTO
DKCIEPUMEHTA, JUarpamMMbl JUJiepa, YuciaoBas mpsamas.

OnepupoBarh MOHATUSAMHU Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJMHOXECTBO;
BBINIOJIHATD ONEpalMy HaJl MHOYKECTBAMH: OOBEUHEHUE, NTEPECECUCHHE, JOMOIHEHHE;
[IEPEUNCIIATh  3JEMEHThl MHOXKECTB; IMPHUMEHSTh CBOMCTBA MHOXKECTB (C
MCIOJIb30BAaHUEM BU3YyaJbHOM OIOPHI).

WNMmeTs mpencTaBieHue o rpauueckoM Npe/ICTaBICHUE MHOXKECTB M CBs3eH
MEXAy HUMH JUJISl OIMCAHUs MIPOLIECCOB M SIBJICHUI, B TOM YMCIIE ITPH PELICHNUHN 3a7a4
U3 IPYruX y4eOHBIX MPEAMETOB U KYpCOB.
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9 KVIACC

W3BnekaTs 1 ipeoOpa3oBbIBaTh HHPOPMAINIO, TIPEICTABICHHYIO B PA3TUYHBIX
MCTOYHMKAX B BUJE TaOJMII, JUarpamm, rpadukoB; NPEICTaBIsATh JTAHHbIE B BHJE
Ta0IULl, JUarpaMm, rpapuKoB.

PemaTe npocreiinive 3agauu OpraHu30BaHHBIM IEpe0OpPOM BapUAHTOB, a TAKKE
C UCMOJIb30BAHHMEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

HNmets mpencraBieHne o0 OMUCATENbHBIX XapaKTEPUCTUKAX JJII MACCHBOB
YUCIJIOBBIX JJAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUSI U MEPhl PACCEUBAHUA.

Haxoauth 4acToThl 3HAYEHWH U YAaCTOTHI COOBITHSA, B TOM YHUCIE IMOJb3YACh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIOCHUI (C OMOpOi Ha CIPABOYHYIO
uHpopMaIuio).

Haxonuthe BEpOATHOCTH CIy4ailHBIX COOBITUH B M3YyYEHHBIX OIBITAX, B TOM
YHCJIE B OMNBITaX C PABHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHUSIMH, B CEpUIX
WCTIBITAHUU JI0 TIEPBOTrO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIn.

Nmers mnpexncrtaBieHue O CIy4yalHOW BEIMYMHE W O paclpeleieHUun
BEPOSATHOCTEM.

Hmers mnpencrTaBieHHEe O 3aKOHE OONBIIMX YHCENl Kak O IPOsBICHUU
3aKOHOMEPHOCTH B CIy4yalHOH M3MEHYMBOCTH M O POJI 3aKOHA OOJBIIMX YMCEN B
MPUPOJIe U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTtuueckoe MIaHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJMMBIX HAa OCBOEHUE KaXIOW TEeMbl y4eOHOro mpeamera
«Maremaruka» [IpumepHOll aganTUPOBaHHONW OCHOBHOW 0OOpPa30BATEIBHOW MPOTpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUS
Oo0y4JaromMxcs € 3aJ€pPKKON TMCUXUUYECKOrO pPa3BUTHS, B IEJIOM COBIAJAIOT C COOTBETCTBYIOHIMM paszenioMm [IpumepHoii
paboueii mporpamMMbl yueOHOro npeamera «MatemaTruka» o0pa3oBaTelIbHON IporpaMMbl OCHOBHOTO 00111ero oopasoBanus. [1pu
stom OpraHuzanus BIpaBe cama BHOCHUTh M3MEHEHHUSI B COJEp)KaHHME U paclpelesieHne yueOHOro marepuaia Mo Trojaam
oOydeHHs, B TIOCIEAOBATENIbHOCTh M3YyUYEHHUS TEM W KOJHUYECTBO YaCOB Ha OCBOCHHUE KaXJOW TEMbl, OIpeaesieHue
opraHu3anuoHHbIX (popm oOyuerwus U T.m. OOOCHOBAHHOCTH JIAHHBIX U3MEHEHUHN OMpPENesaeTCs BRIOPaHHBIM 00pa30BaTeIbHON
opranuzanuein YMK, uHIuBUIyanbHbIMA ICUXO(DU3NIECKUMU OCOOECHHOCTSIMU KOHKpETHBIX oOy4aromuxcs ¢ 3[1P, crenensio
YCBOGHHOCTH HMHM YYE€OHBIX TEM, PEKOMEHJAlUSIMU MO0 OTOOpY M ajanTaiuu ydyeOHOro Marepuaia [0 MaTeMaTHKe,
npeacTaBiIeHHbIMU B [losicCHUTENBHOM 3anIKCKe.

5 knace (He menee 170 )

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHOe conepkaHue

OcHoOBHBIE BU/IbI IEATEJIbHOCTH 00y YAIOIIUXCH

4acoB)
HartypanbHble JecsatnuHas cucreMa cuucieHusd. Psan HaTypanbHbIX uucelsl.|YdTaTh, 3aMUCHIBATH, CPABHUBATh HATypajbHBIE YHCIA;
yuciaa. JeiicrBust ¢ |Harypanbubiii pan. Yucno 0. HatypanbHble ymcia Ha KOOp-|y4acTBOBaTh B O00CY:KIe€HHM CHOCO0OB YIOPSI0YMBAHUS
HATYPaJbHBIMHU nuHaTHOM Tipsimoii. CpaBHEHHE, OKPYIJICHHWE HATYPaJIbHBIX |YHACEIL.
YHCIAMU qucell. HN300paxkaTh KOOPAMHATHYIO MPsAMYyI0, OTMeYaThb 4YHUCIa

(43 9)

ApudmeTtnueckue JEHCTBUS C HATypaJbHBIMH YHCIIAMHU.
CgoiicTBa HyJs NpU CIOKEHUH W -YMHOXEHUH, CBOMCTBA
equHulbl  npu  yMHOkeHuu.  llepemecturensHoe —u
COYETATEIbHOE  CBOMCTBA  CJOXKEHUA UM YMHOXCHHS,
pacnpeoenumenbHoe C80UCMBO YMHOMCEHUSL.

TOYKaMH Ha KOOPJIMHATHOM NPSAMOW, HAXOAUTb KOOPJIMHATHI
TOUKH.

HccaenoBarh cBoiicTBa HaTypaiabHOro psiaa, ynucen 0 u 1 npu
CJI0)KEHUU U YMHOXKECHUU.

Hcnonb3oBaTh NPaBUIIO OKPYTIIEHUS HATYPAIbHBIX YUCEN IPU
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Jlenumenu u Kpamuvie YWCIA, PA3JOKEHUE YUCIA Ha
MHOXUTeNnd. [lenmenne ¢ octaTtkoMm. [IpocTeie M cOCTaBHbIE
yncna. [lpusnaku oenumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM IIOKA3aTEIEM.

YUucnoBble BBIpAKEHUS; MOPAIOK IECHCTBHIMA.

Pemenne TeKCTOBBIX 3a/1a4 Ha Bce apuMeTHUecKue AeHCTBUS,
Ha JB)KCHUE U MTOKYIIKH.

HEOO0XOAMMOCTH C ONIOPOH Ha aJITOPUTM MpaBUIIA.

BeimonnaTs apugmernyeckue ACHMCTBHA C HATYPAJIbHBIMU
YKCJIAMH, BBIYMCJIATH 3HAUYCHHS YHUCIIOBBIX BBIPAXKCHHH CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BE/ICHUE B BUJIE CTETICHU, YUTATh CTEIICHHU,
HCIO0JIB30BAaTh TEPMHMHOJIOIMI0 (OCHOBAaHHE, IIOKAa3aTenb),
BBIYMCJIATh 3HAYEHHS] CTENeHed NpU HEoOXOAMMOCTH C
BHU3yaJIbHON OMOPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHUH YHUCIIOBBIX
BBIPQKCHUH, NMpeajaraTtb U NPUMEHATh NPUEMBI NPOBEPKH
BBIYMCIICHUM.

Hcnonp3oBaTh IpU BBIYMCICHUSAX IepeMeCTUTeIbHOe U
coyerarejbHOEe CBOMCTBA CJOKEHHA M  YMHOKCHHS,
pacnpedenumenvroe ce0iCcmeo ymHoxyceHus; GopMyIupoBaTh
U T[pPUMEHATh IpaBWia  Npeodpa3’oBaHUsl  YHCJIOBBIX
BbIPAa:KEHHH HA OCHOBE CBOMCTB apu(PMeTHYECKUX e CTBUH
MPHU HeOOXOMMOCTH ¢ HANIPABJIAIOIIEH MOMOIIbIO.
®opMyJIMPOBATH OINpe/eJeHHsl JCIUTeNs M KpaTHOro (c
OIIOPOM Ha aJITOPUTM IIPAaBUJIIa), HA3bIBATH JCIUTENIN U KpaTHbIE
YlClia; Pacmo3HABaTh IPOCTHIE M  COCTaBHBIE YHCIIA;
(opMy.THpPOBATH M NPUMEHATh NPU3HAKH JIEIMMOCTHU Ha 2, 3,
5 9, 10, (c omopoii Ha anrOPUTM TMpaBHia); MPUMEHATH
AJITOPUTM pa3JIOKEHUS 4YHUCJIA Ha TPOCTHIE MHOXHUTEIY;
HAXOIMTh OCTATKH OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJIbHBIX YHCIIaX, NPUBOAMTH NPUMeEPbI U KOHTPIPUMEPHIL,
CTPOMTH BBICKA3bIBAHUSI UM OTPHULAHUS BBICKAa3bIBAHUN O
CBOMCTBAx HaTypaJbHBIX YHCEN C ONIOPOH Ha oOpa3ell.

Pematp TekcTOBBIE 3alauM  APU(PMETHUYECKUM CIOCOOOM,
HCNO/Ib30BAaTh 3aBUCHMOCTH MEXJy BEIMYMHAMU (CKOPOCTH,
BpEMS, PACCTOSIHUE; 1I€HA, KOJWYECTBO, CTOUMOCTb M JIp.) NpU
HEOOXOJUMOCTH C UCIIOJIB30BAaHHEM CIIPABOYHON MH(OpMaALIUU:
aHAJIM3MPOBATH TEKCT 33Ja4H, epegopMyJMpPOBaTh YCIOBUE,
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U3BJIeKATh  HEoOXOJuUMBbIE  JaHHbIE,  YCTAHABJIUBATH
3aBHUCUMOCTH MEXJy BEJIMYMHAMHU IPH HEOOXOAUMOCTH C
HAMpaBJISIONIEH TOMOIIBIO.

MopenaunpoBath X0J PELIECHUS 33Ja4 C IOMOILIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.
IIpuBoauTh, pazdupars
pelIeHN TEKCTOBBIX 3a/a4.
C noMompbH0 megarora OLMEHHMBATH IIOJYUYEHHBINH PE3yJIbTaT,
OCYLIEeCTBJATHL  CaMOKOHTPOJIb,  TPOBEpPsii ~ OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUThb OIIMOKH.

Pewamv 3a0auu ¢ nomowiblo nepebopa ecex 603MONHCHBIX
6apuanmog.

3HaKOMMTBCS ¢ HCTOPHeEN pa3BUTUS apUPMETUKH.

pa3sjiniuHbIC  pCHICHUSA, 3allUCHU

Harasanas
reomerpus. JInHuu

HA MJI0CKOCTH
(12 9)

Touka, nmpsiMasi, OTpe30K, Jyd. Jlomanas. M3mepeHue mIUHbBI
OTpPC3Ka, MCTPUYICCKUC CAUHUIIBI HU3MCPCHUA JJINHBI.
OKpY>KHOCTb U KPYT.

[TpakTrueckas padota «[locTpoeHue y3opa u3 OKpy>KHOCTEN».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBbIM, TyHOW W pPa3BEPHYTHIA YIJIBL

[Tpaktuueckas pabdora «IlocTpoenue yriaosy.

PacnosnaBath Ha uepTexkax, pHUCYHKax, ONHMCHIBATD,
UCIIOJIb3YSl TEPMHMHOJIOTHIO, M HM300paskaTh C IIOMOIIBIO
4epTEXHBIX ~ MHCTPYMEHTOB  (MIPU  HEOOXOJAMMOCTH IO
BU3YaJIbHOH OIOpE): TOUYKY, MpPSIMYIO, OTPE30K, Jyd, Yroll,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOJAMTH MPUMePbl OOBEKTOB PEATHLHOTO
MHUpa, UMerIUX (HopMy H3y4EHHBIX (UIYp, OLEHHBATh HX
JIMHEWHBIE pa3MepHl.

Hcnoab3oBaTh IMHENHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI 115
IIOCTPOEHHUS U U3MEPEHUS: U3MEPATH JJINHY OTPE3Ka, BEJTMUUHY
yIjia; CTPOMTH OTPE30K 3aJaHHOW JUIMHBI, YIOJI, 3aJaHHOMN
BEJIMYMHBI, OTKJIAABIBATH [IUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY’KHOCTb 33JJaHHOT'O pajuyca.

N300pakaTe KoOHPUrypalmu TreoMeTpudeckux ¢uryp wus3
OTPE3KOB, OKPYXHOCTEH, HX YacTe Ha HEIMHOBAaHHOH U
KJeTyaTol Oymare; mpeajaraTtb, ONMMCHIBATH W 00CYXKIATh
CIOCO0BbI, AJrOPUTMBbI IIOCTPOEHHS IIOCIE COBMECTHOTO
aHaiu3a.

Pacno3naBath u H300pakaTh Ha HEJIMHOBAHHOM W KJIETYATON
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Oymare mpsSMOM,
CPaBHHUBATb YTJIbL.
BbruncasiTe JUIMHBI OTPE3KOB, TOMAHBIX.

ITonumate M  HCHONB30BATH NPH  pPelIeHHWH 33124
3aBHCHMMOCTH MEX]Y €IMHULAMU METPUUYECKONU CUCTEMBI MEp;
3HAKOMMTbCS C HEMETPUUYECKUMU CUCTEMaMH MEp; BbIPAKATh
JUIMHY B Pa3JIMYHBIX €MHULIAX U3MEPEHUS IIPU HEOOXOJUMOCTHU
C OIIOPOM Ha CHPAaBOYHYIO HH(POPMALIHUIO.

HccaenoBars Gurypsl u KOHQUTYpALIUH, UCTIONB3YS U(POBEIE

pecypchlL.

OCTpBIM, TYNOH, pa3BEPHYTHIA  YTJIBL;

OOBLIKHOBEHHBIE
npoou
(48 u)

HpoOb. IlpaBunbHBIE W HempaBWiIbHBIE ApoOH. OCHOBHOE
CBOMCTBO apoOu. CpaBHEHHE APOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX ApoOei. CmelanHas
IpoOb. YMHOXEHHE U JeleHHe OOBIKHOBEHHBIX JIpOOeH;
B3aUMHO-00paTHBIC JPOOH.

Pemnrenne TeKCTOBBIX 3adad, coaepkamux Apodu. OCHOBHBIE
3a/1auu Ha JApoOH.

[TpumeHneHnne OYKB ISl 3aITUCH MATEMAaTUIECKUX BBIPAKEHUHN U
MPEJI0KEHUH.

MopenaupoBatb B rpaduueckoil, npeamerHoil Qopme, ¢
MIOMOLIBI0 KOMIIBIOTEPA IOHATHS W CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOH JIPOOBIO.

YuraTh M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE J1pOOH,
NpeAIaraTh H 00CyKAaTh CIOco0bl YIIOPSI0UUBAHUS JPOOEH.
N300paxkars  OOBIKHOBEHHbIE  OpoOM  TOYKAaMHM  Ha
KOOPJIMHATHOW  NIPSAMOH; HCHOJb30BaTh  KOOPJIWHATHYIO
MPSIMYIO JUIsl CpaBHEHUS 1pO0eH.

®opMyJIHPOBaTh, 3aIIUCHIBATH € NMOMOIIbLI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOM C OMOpOHl HA MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOWCTBO JpoOU ISt CoKpaujenus
Opobeti u npusederus OpoOu K HOBOMY 3HAMEHAMENO 8
npoCmeuuux Cyuasx.

IIpeacraBasaTs, 1Mo oO0Opaslly CMEMIaHHYIO JApoOb B BHUIE
HENpPAaBWIBHOM M  BBIACIATH LEJIYKHD YacTb 4YHClIa U3
HEMpPaBUIbHOU JpoOH.

BoinoaHaTs apudMeTnyecKkue JeidcTBUA ¢ OOBIKHOBEHHBIMU
Opo0sIMU B TOPOCTBIX Cllydasix; MPHMEHATh CBOiicTBa
apu(pMeTHIECKUX ASUCTBUH 7151 palliOHATIM3ALIMN BEIYUCIICHUH.
BbINOJHATL NPHKHAKY M OLEHKY PE3yJbTaTa BBIYMCIICHUMN;
npelIaraTb ¥ NpUMEHATh NPUEMBI IPOBEPKH BbIUNCICHUN.

IIpoBoauTh Mccae0BaHUs CBOWCTB JApo0Oeil, omupasch Ha
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YUCJIOBBIE  IKCIIEPUMEHTHI
KOMITIBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIO)KHBIC BBICKA3bIBAHHS O JIPOOSX,
NPUBOIUTH MPUMEPBI U KOHTPIIPUMEPHI.

Pemiate npocreiiime TEKCTOBBIE 3aauyd, COAEpKALIUE
JIpOOHBIC TaHHBIC, U 3a7a4¥ HA HAXOJCOEHUe YACmU Yeno2o U
Yenoeo no e2o 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MopenupoBaTh XOJ PEIICHUS 33Ja4d C IOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauTHL, pa3déupaThb, ONEHHUBATH PA3IUYHBIC PEIICHUS,
3alUCU PEIICHUH TEKCTOBBIX 3ajad IMpH HEOOXOJAMMOCTH C
HaIlpaBJIOIIEH IOMOLIBIO.

C noMoumbI0 Meaarora ONEeHUBATDH TOJTYYCHHBIH pe3yJIbTar,

(B TOM 4HCIe C TIOMOIIBIO

OCYLIEeCTBJATHL  CaMOKOHTPOJIb,  IPOBEPsII  OTBET  Ha
COOTBETCTBHUE YCJIOBUIO, HAXOAUTDH OUIHNOKH.
3HAKOMUTBCS C HCTOPHeEH Pa3BUTHA apUPMETHKH.

Harasinnast MHOroyrojapHUKHU. YeThIpEXYTroJIbHUK, IIPSIMOYTOJIbHUK, | Pacmo3HaBaTh, M300pa:kaTb C TOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. MHCTPYMEHTOB M OT pYyKH, MOJAEIUpOBaTh H3 Oymaru

MHOroyrojbHUKHU TpeyrobHuK. MHOTOYT'OJIbHUKHU.

(10 4 IInomane 1 nepuMerp MpsAMOYrOJIBHUKA U MHOTOYT'OJIbBHUKOB, IIpuBoauThL MpUMepbl 0OBHEKTOB PeaTbHOTO0 MHPA, UMEIOLINX
COCTABJCHHBIX W3 TPAMOYTONBHWKOB, CAMHHMIE H3Meperms| POPMY — MHOTOYTOJBHHKA, IpAMOYro/ibHIKA, — KBajparta,
rtomazn. TlepuMeTp MHOTOYTOIBHHKA. TPEYroJbHUKA, OLEHMBATh UX JTUHEHHBIE pa3MEpBbI.

Bblumcasite: TNEepUMETp TPEYroJibHUKA, MPSMOYIOJbHUKA,

MHOI'OYT'OJIbHHMKA; IUIOINAb NPSIMOYTOJIbHUKA, KBajpara (Ipu
HE0OXOJIMMOCTH C OMOPOI Ha aITOPUTM YyUEOHBIX JEHCTBHI).
H3o00paxaTrb OCTPOYTOJIBHEIE, IPSIMOYT OJIbHbBIE u
TYIOYTOJIBHBIE TPEYTOJIbHUKH.

Crpouth Ha KieT4yaToi Oymare KBaapaT U MPSMOYTOJBHHUK C
3aJaHHBIMH JUIMHAMH CTOPOH.

HccaenoBarh cBoOiicTBAa NPAMOYIOJIbHUKA, KBaJgpaTa IIyTEM
9KCHEPUMEHTa, HAOJIOACHUS, W3MEPEHUs, MOJEIMPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJ(paTa U MPSIMOYIOJIbHUKA.
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PacnosHaBarh MKCTHHHBIE M JIOKHBIE BBICKa3bIBaHHUA O
MHOT'OYTI'OJIbHUKAX, IPHUBOAUTH MIPUMEPBI U KOHTPIPUMEPBHI.
HccaenoBath 3aBHCHMOCTSD IIJIOIIAAN KBaJpaTa OT JJIMHBI €TI0
CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJPAaTHOM CETKH ISl TOCTPOEHUS
¢uryp;  pa3duBaThb  IpPAMOYTOJIBHUK  HA  KBaJpaThl,
TPEYTOJIbHUKH; COCTABJATH (QUTYpHl U3 KBaJApaToB U
IPSIMOYTOJIbHUKOB U HAXOAUTh UX IUIOIIA/Ib, Pa30UBaTh (GUTYpPHI
Ha IPSIMOYTOJIbHUKU U KBaJIpaThl U HAXOAUTh UX IUIOIIAb (TIpU
HE0O0XOAMMOCTH C HAIPABJISIOIIEH TOMOLIBIO).

BeipakaTh BeIMUYMHY IUIOIAAM B PA3JIMYHBIX E€IUHULIAX
U3MEPEHUST METPUYECKOM CHUCTEMBI MEp, HCHO/1b30BATh
3aBHCHUMOCTH MEX1y METPUYECKHMH E€IUHULAMU H3MEPEHHUs
IUIOINAAM HpPU HEOOXOJUMOCTH C OHNOPOH Ha CIPAaBOYHYIO
nH(pOpMaILIUIO.

3HAKOMHMTBCSI € NPUMEpPaMH NPHMEHEHHMs IUIOIAIU H
IepuMeTpa B NMPaKTUYECKHX CUTyauusax. Pemars 3agadu u3
peabHON JKU3HU, MTPU HEOOXOJIMMOCTH C ONOPON Ha aJIfOPUTM
IIpaBUiIA, 00CYKIATh Pa3JIMYHbIE CIIOCOOBI PELICHU 3aay.

JlecsiTUaHbBIE
npoou
(38 u)

Hecarnunas 3anuck npodeii. CpaBHEHHE ECATUYHBIX APOOEH.

JeiicTBus ¢ necATHUHBIMU ApoOsSMU. OKpyaieHue 0ecamuyHbix
opobeil.

Pemenue TeKCTOBBIX 3aay, copepxkaumux aApoOu. OCHOBHbIE
3a7a41 Ha JpoOHu.

IIpeacTraBiasATh ACCATUYHYIO JIpOoOb B BHUAEC OOBIKHOBEHHOM,
YUTATh M 3alHUCHIBATH, CPABHUBATH JICCSITHYHBIE ApPOOH,
nperiaratb M 00CYXKIAaTh CHOCOOBI  YIOPSIOYMBAHUS
JECATUYHBIX ApOOeH.

HN306paxarhb necaTUYHBIC NpOoOM TOYKAMHM HAa KOOPAMHATHOM
MIPSIMOM.

BoisAiBASITH CXOACTBA M Pa3jMuMsl MPaBUI apuPMETHUSCKUX
NEeUCTBUM C HATYypaJIbHBIMH YUCIAMU U JECATUYHBIMH IPOOSIMHU,
IIOCJIE COBMECTHOTO aHaI13a.

Beinmonnars apudmMeTnueckue JACUCTBUS C  JICCATUYHBIMU
Ipo0siMU; BBIMOJHATH TNPUKHAKY M OLEHKY pe3ylibraTa
BBIYMCIICHHH.

IIpumeHnsiTh cBolicTBa apu(METUYECKUX JCUCTBUN Ui
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panoHaIN3aly BHIYUCICHUH.

Ilpumenams npasuno oKpyzneHus OecimuyHvlx Opobell, TIpU
HEO0OXOMMOCTH C BU3YAJIbHOW OTIOPOH.

IIpoBoauTh wHCC/IEAOBAHUSL CBOWCTB JECATUYHBIX APOOEH,
ONMUpasiCh Ha YHUCJIOBbIE SKCIEPUMEHTHI (B TOM 4YHCIE C
MIOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBaHUS O APOOSX,
NPUBOIANTHL  NPUMEPbl U  KOHTPHPUMEPHI, CTPOMTH
BbICKA3bIBAHUS U OTPHUIIAHUS BHICKa3bIBAaHUH.

Pematrp mnpocreiiline TEKCTOBBIE 3aJaud, CoOJepIKallue
IpOoOHbBIE TaHHBIE, U HA HAXO0JCOeHUe YaCmU Yeno2o U Yeno2o no
€20 yacmu; BBIIBJSTh UX CXOCTBA U Pa3IuvHUsl.
MopenupoBath XOJ pellIeHUs 3a/addl C MOMOIIbIO PUCYHKA,
cXeMbl, TaOmuupl. Pa30upars pasnuuHble peElIeHMs, 3alUCU
pelIeHui TEKCTOBBIX 3a4au.

OnepupoBaTrh APOOHBIMH YHCIIAMU B PEATbHBIX JKU3HEHHBIX
CUTYaLMSIX.

C noMoumbI0 Meaarora ONEeHUBATH TONYYCHHBIH pe3yJIbTar,
OCYLIEeCTBJASATHL  CaMOKOHTPONb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTD OIITHOKH.

3HAKOMMTHCS ¢ HCTOPH e pa3BUTHA apU(PMETUKH

Harasinnast
reoMeTpus.
Tena u purypsi
B IIPOCTPAHCTBE
(CRY)

Mmuoeoepannuku. Hzobpasicenue muozoepannuxos. Mooenu
NPOCMPAHCIMEEHHBIX M.

Ipamoyeonvuviii napannenenuneo, kyo. Paseépmku xkyba u
napasnnenienuneod.
O6vém Kyba, npamoy201bH020 napaiieienuneod.

PacnosHaBath Ha 4YepreikaX, PUCYHKaX, B OKPYKaloleM
MMpe IPSMOYTOJIbHBIN Napaienaenunes, Ky0, MHOrOrpaHHHUKH,
ONHKCBIBATh, HMCHOJBb3YS TEPMHHOJIOIHIO, OLCHMBATh
JINHEHBIE pa3Mephl.

IIpuBoauTHL NpUMepBI 0OBEKTOB PEAJLHOTO MUPA, UMEIOIINX
(¢bopMy MHOrOrpaHHHKa, MPSIMOYTOJIBHOIO Mapasulejenunena,
KyOa.

H306paxath ky0 Ha KJIeTUaTO Oymare.

HccaenoBars CBOMCTBA KyOa, PSIMOYTOJIBHOTO
napajiiesIeuIe1a, MHOTOTPAaHHUKOB, UCIOJIB3Ysl MOJAEIU IIPU
HEOOXOAMMOCTH C HANPABJISAIOMIEH TTOMOIIBIO.
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PacnosnaBarp pa3BépTku KyO0a W mapauleNenunena.
MopaeaupoBath Ky0 U napaiiesenunes u3 Oymaru u npodux
MaTepuasoB, 1Mo oopasiry.

Haxonuth u3MepeHus, BBIYMCJIATH IUJIOLIA](b MOBEPXHOCTH;
00béM KyOa, MPSMOYTOIBHOTO MapauieienuIie/ia ¢ Oopor Ha
QITOPUTM YYEOHBIX JICHUCTBHI, HCCJIeA0BATH 3aBHCHMOCTH
00bEMa Kyba OT JUTMHBI ero pedpa.

Ha6aonats M NpPOBOAMTHL AHAJOIMU MEXIY MOHATUAMHU
IUIOLIAIN ¥ 00BEMA, TIEpUMeTpa U IJIOIIAAN TOBEPXHOCTH.
Pacno3HaBaTh MCTUHHBIE M JIOXKHBIC BBICKA3bIBAaHHS O
MHOTI'OI'paHHUKaX, MPHBOAUTH INPUMePbI U KOHTPIPHUMEPSHI.
PemiaTp 3aa4u U3 peasbHON KU3HU.

I[loBTOpEeHune
1 000011IeHHEe
(10 a

IToBTOpEHNE OCHOBHBIX MOHATHM U METONOB Kypca S Kjacca,
000011eHNEe 3HAaHUH.

BoruucasTe 3HaU€HUS BBIPAKEHUI, COJEPKAILNUX HATYPAJIbHbIE
yyclia, OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOH, BBIIOIHATH
peoOpa3oBaHMs YHCEN MPU HEOOXOIUMOCTH C HATIPABIISIONIEH
IIOMOLIBIO.

BbiOupars  cmocod CpaBHEHMS — YHMCEN,  BBIUHCIICHMI,
NpUMEHATh CBOWcTBA apudmeTuyecKkux JEUCTBUU  AMs
palMoOHATN3alUHA BIYUCICHUH.

OcyuiecTBISITH CAMOKOHTPOJIb BBINOJIHSAEMBIX JIEUCTBUI H
CaMOIIPOBEPKY PE3YIbTATa BEIYUCICHUM.

PemaTry mnpocTeiiime 3agayd U3 peajbHOM  KU3HH,
NPUMEHATH MaTeMaTH4YeCKUe 3HAHUS IS pElIeHUs 3a1a9 U3
JIPYTUX y4EOHBIX IIPEIMETOB.
Pemiare mpocreiimume 3agaum
CPaBHUBATh  CHOCOOBI  PEIICHUs
PAlHOHAJIBHBIN CI10C00.

Pa3HBIMU
3a7a4H,

crnocodamm,
BbIOUPATH

6 kaacc (He menee 170 u)
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HaszBanue
pasaesia (TeMbl)
Kypca (4uciio

OcHoBHOe cofepkaHue

OcHoOBHBIE BU/IbI IEATEJIbHOCTH 00y YAIOIIUXCH

4acoB)
HatypajbHble Apudmernueckue AeUCTBUS C MHOTO3HAYHBIMU HATYpaJIbHBIMY | BEINOTHATE apudmMeTnyecKkue JeidcTBHS ¢ MHOTO3HAYHBIMU
yucjaa gucnamMu. UWCIOBBIE  BBIPAXCHHS, TOPSAOK JEHCTBUH, | HATYPAIBHBIMHA YHCJIAMH, HAXOAUTh 3HAYEHUS] YHCIOBBIX
(30 4) UCTIOJIb30BaHUE CKOOOK. OKpyTJIeHHEe HaTypalbHBIX YUCEI. BBIp)XEHUI CO CKOOKaMM U 0€3 CKOOOK; BBIYMCJIATH 3HAYEHUS

JlenuTenu U KpaTHBIE YUCTA; HAUOOIbWMUL 00wl Oelumenb U

HAumeHbvuiee 061/1/;68 KpamHnoe.

PaznoxxeHue uymcia Ha MPOCTbIE MHOXUTENU. JlemuMocTh

CYMMBI U IPOU3BEACHHUS. J[eJIeHrE C OCTaTKOM.
Perrenue TekcTOBBIX 3a4ad.

BBIPAYKEHUM, COJIEpIKAILIUX CTETICHHU.

BbINOIHATL, NPUKUAKY W OLEHKY 3HAUYCHUM YMCIIOBBIX
BBIPOKCHUH, IPUMEHATH NPUEMBI POBEPKHU PE3yJIbTaTa.
Hcnonb3oBaTh MNpu BBIUUCICHUSAX IepeMeCcTHTeNbHOEe W
coyeTaTejbHOEe CBOWCTBA CJOMKEHHUSI M  yYMHOKEHHUS,
pacnpeoenumenbHoe C6OUCHE0 YMHONCCHUA OMHOCUMETIbHO
Cl10oceHus, CBOMCTBA apu(pMeTHUYECKHUX [1eiiCTBHI.
HccaegoBatb  4MCIOBbIE  3aKOHOMEPHOCTH,  MPOBOJHUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opmyaMpoBaTh ONpeleJieHUsl JEIUTeNIs U KpaTHOro,
HauOOINBIIIET0 OOIIEro MOEAUTENsI W HauMEHBIIEro OOIIero
KpaTHOTO, MPOCTOr0 M COCTABHOTO YHCEN; HCIOJIb30BaTh ITH
MOHSTHSI TIPU pPELIeHUH 3a/1a4 (P HEOOXOAMMOCTH C ONOPOi Ha
QJITOPUTM IIPaBUJIIA).

IIpuMeHSATHh AJrOpUTMbI BBIYHUCICHUS HAWOOJBIIEr0 OOIIero
JeIUTENIsI W HAWMMEHBIIETO OOIIero KpaTHOTO JBYX 4YHCET,
AJTOPUTM PA3JI0KEHUS YUCIIA HA IPOCTHIE MHOXKUTEIH.
HccaenoBarh CBOMCTBA JEIMMOCTH CYMMBI M IIPOM3BEIICHHUS
YyCeJl ¢ ONOPOW HAa BOIIPOCHBIN IJIAH.

IIpuBoguThL nNpUMepPHI YHCET C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HABATh BePHbIe N HEBEPHbIE YTBEPXKJICHUS O CBOMCTBAX
YHuCes, ONMPOBEPraTbh HEBEPHBIC YTBEPXKIEHUS C TIOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBath  MaTeMaTHyeckHe  TPENJIOKEHUSA  C
MTOMOIIIBIO CBSI30K «HY, «UAJN», «ECIH. .., TO...» TI0 00pas3iy.
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Pemath TeKCTOBBIE 3a/1a4d, BKIIOUYAIONINE MIOHATHS ICTUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIIONIB30BaTh Mepedop Bcex
BO3MOXHBIX BAPUAHTOB C ONOPOIl HA BOIIPOCHBIH IUIaH.
MopeanpoBaTh X0/ pEeUIEHUs 3a/ladyd C MOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

[IpuBoauTh, pazOuparh, OIIEHUBATH PA3JTUYHbIE PpPelIeHUs,
3alMCH  pellieHUd TEeKCTOBBIX 32424 C HalpaBJIsIoNMIeH
MTOMOIIIBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJabTaT, HAXOAUTh
OomMOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSsS OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harnsignasn
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH
(7 9)

llepnenouxynapnulie npsamsie. IlapannensHvle npsmoie.

PaccrosiHne Mexnay AByMs TOYKaMH, OT TOYKHU JI0 MPSIMOM,

JUTMHA TTyTH Ha KBAJPAaTHOM CETKe.
IIpumepyl npsamvix 6 npocmpancmee.

Pacno3snaBath Ha uepTekax, PUCYHKAaX Cllydad B3aHMHOTO
PacroJIOKEHUs ABYX MPSMBIX.

HN300paxare ¢ MNOMOLIBI YepPTEKHBIX MHCTPYMEHTOB
KJIeTyaTo Oymare [Beé TNepeceKaroluecs: TMpsiMble, JIBE
napasuiesbHble MpsIMble, CTPOUThH MPSIMYIO0, EPHIEHIUKYISAPHYIO
JTAHHOH.

IIpuBoanTHL NnpuMepbl napajieIbHOCTH u
NEPNEeHIUKYIIPHOCTU NPSIMbIX B IPOCTPAHCTBE.

PacnosnaBatb B MHOTIOYrOJIbHUKAaX NEpPIEHIUKYISPHBIE U
napajuiesibiple  CTOpoHbl. HM300pakaTh MHOIOYrOJIbHUKH C
napasulelbHbIMU, NepIeHANKYIAPHBIMA CTOPOHAMU 10 00pasLy.
Haxoauth paccTosiHuE MEXIYy JIBYMS TOYKaMH, OT TOYKH [0
OpsAMOH, NJIMHY NYTH Ha KBaJpaTHOW CeTKe, B TOM YHUCIE
HCIIOJIB3YS U POBEIC PECYPCHI.

JApodu
(32 u)

OObIkHOBEHHasi  ApoOb, OCHOBHOE  CBOWMCTBO

cokparenue Jipooei. CpaBHEHUE U yHOPSA0YMBAaHUE IPOOEH.

JlecsiTuunble 1poOU U METpUUYECKas CUCTEMa Mep.

Apoow,

Apudpmernueckue  OeHCTBHA ¢ OOBIKHOBEHHBIMHU

JECATUYHBIMH JIPOOSMHU.

n

CpaBHMBATBH U YNOPS/I0YUBATh JpoOU, BHIOUPATH CHOCOD
CpaBHEHUS IpoOeii.

IIpeacraBiasith JecaTu4Hble ApoOUM B BHUAE OOBIKHOBEHHBIX
apoOeil 1 OOBIKHOBCHHBIE B BHJE ACCATHYHBIX, MCMOJIB30BATH
IKBUBAJIEeHTHbIE TpeICTABJIeHUs] JPOOHBIX YHCENl TpU UX
CpaBHEHHH, NP BBIYUCICHUAX (IIPU HEOOXOAUMOCTH C
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OrtHomenre. Jlenenue B JaHHOM OTHOIICHWH. Macuimao,
IIPOTIOPITHS.

[TonsTre mporieHTa. BBIYMCICHHWE MPOIEHTAa OT BEIMYUHBI H
BEJIMYMHBI 110 €€ MPOLICHTY.

Penienne TeKCTOBBIX 33aJa4, COAECPIKALIMX IPOOH U MPOLIEHTHI.
[TpakTueckas padora «OTHOILIEHUE IITUHBI OKPYKHOCTH K €€
JAaMETPY».

HaIPaBJISOIICH TOMOIIIBIO).

Hcnoab3oBaTh JeCATUUHBIE JpoOM TpU  IpeoOpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MEP.

BbinoaHATL apudgMeTnyecKue 1eicTBUA ¢ OOBIKHOBEHHBIMU U
JNECATUUHBIMU JPOOSMHU.

Boeruucaste 3HA4YEHHUS BBIPAXKCHUMH, coZleprKaluX
OOBIKHOBEHHbIE =~ W JECATUYHbIE  ApoOH, BBITOIHSTh
npeoOpa3oBanus ApoOeil, BHIOUPATH CHOCO0, MPUMEHSITH
cBoiicTBa apudMETUYECKUX ACHUCTBUN I paIlMOHATU3AINI
BBIYMCIICHUM.

CocTaBisiTh OTHOLIEHUS U MPONOPLUUN, HAXOAUTH OTHOIICHHE
BEJIMYMH, JACTIUTH BEJIMYMHY B JAHHOM OTHOIIEHUH.

HaxonuTh 3KCHEPUMEHTAJBHBIM NMYTEM OTHOIICHHUE JJIMHBI
OKpPY)XKHOCTM K €€ Juamerpy (Ipu HEOOXOAUMOCTH C
HaIIPaBJIAIOIIEH TOMOIBIO).

Haxonuth macmtald roraHa, KapThl M BBIYUCIATH PACCTOSTHHUSA,
UCIOJIb3YSl MAacHITal C OMOPOM Ha aJlFOPUTM YU€OHBIX ACHCTBHIA.
OO0BSACHATH, YTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI pEUU CO
CJIOBOM «IIPOLIEHT». BbIpaskaTh MPOLEHTHI B ApoOsX U Apodu B
IIPOLIEHTAaX, OTHOIIIEHUE IBYX BEJIMYMH B IIPOLIEHTAX.
BbpI4ucJIsATH NPOLEHT OT YKCIIA U YUCIIO IO €T0 MPOLEHTY.
OxpyrasiTe Ipo0u ¥ MPOIEHTHI, HAXOIUTh MPHOIIKEHHUS YHCET
IIPU HEOOXOIUMOCTH C UCTIOIb30BaHUEM BU3YaJIbHOM OMOPHI.
Pemats, 3amauMm Ha 4acTW, MPOLEHTHI, NPONOPLUHU, HA
HaXO0XJAeHHUEe ApoOu (MIPOLEHTa) OT BEIMYUHBI M BEIMYUHBI 10 €€
npobu (mpoueHty), apodu (TpoleHTa), KOTOPBIH COCTaBISIET
onHa BenuuuHa oT aApyrod. IlpuBoauTh, pa3dupare,
OLICHMBATH PA3JINYHBIC PEIICHHUS, 3alMCU PEIIEHUN TEeKCTOBBIX
3aJa4 pu HEOOXOJUMOCTH C HAIPABISAIOIIEH TOMOIIBIO.
HU3Bnekars wuHpoOpManu0 W3 TaONUI] ©  JUarpamw,
UHTEPIPETUPOBATH TaOJIUYHBIC JIaHHBIE, OIIpEEIIATh
HauOoJbIlIee U HAMMEHbIIIEEe U3 MPEACTABICHHBIX TaHHBIX.
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Harasanas
reoMeTpus.
CummMmertpus
(6w

Ocesas Cummempus. HeHmpaJZbHaﬂ CUMMemMPUZL.

Ilocmpoenue cummempuynvix ucyp.
Cummempus 8 npocmpancmae.

Pacno3HaBaTh Ha yepTexax U M300pakeHUsIX, H300paKkaTh OT
PYKH, CTPOMTb C NOMOIIBIO MHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHYI0, TpPEYTrOJIbHUK, TIpPSAMOYIOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JAaHHOW OTHOCUTEJIBHO NPSAMOM, TOYKU C
HaIlpaBJAIOIIEH TOMOLIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY>KaIOILIEM MUDE.
MopeaupoBath u3 Oymaru e (Urypbl, CHMMETPHUYHBIC
OTHOCHUTEJIBHO INPSMOH; KOHCTPYHPOBATH TI'€OMETPUYECKHUE
KOH(HUTypaIyu, UCIOIb3Ys CBOMCTBO CHMMETPHUH, B TOM YHCJIE C
MIOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA ATTOPUTM YUEOHBIX
JEUCTBHM.

Bripakenus
¢ OykBaMu

(6 w)

[Tpumenenne OyKB 11 3aMMCH MATEMATHISCKUX BBIPAKCHUH U
NpeaJIoKEHUN.  ByKeeHHble  8blpadiceHusi U YUCTOBblE
NOOCMAaHOBKU.

BykBeHHBIE paBEHCTBA, HAXOXK/ICHNE HEM3BECTHOTO KOMITOHEHTA.
DopMyIIbIL.

HUcnoab3oBath OyKBBI i1 0003HAYCHHUS YHCEN, TPU 3aMKUCH
MaTEeMaTHYeCKHX  YTBEP)KIACHHUH, COCTaBIsATH OyKBEHHbBIS
BBIPKEHHUS TI0 YCIIOBHIO 33/1a4H.

HccaenoBatb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
WCIIOJIH30BaTh OYKBBI IS UX 3aITHCH.

Boiunc/site 4rcnoBoe 3HaYeHHE OYKBEHHOTO BBIPAKEHUS MPU
3a/IaHHBIX 3HAYEHHUSAX OYKB C OMOPOM Ha aJTOPUTM YYEOHBIX
JICHCTBHI.

3anucbiBaTh dopmy.bi: nepuMeTpa u IJIOIIA U
NPSIMOYTOJIbHHUKA, KBajpaTa; JJIUHBI OKPYXHOCTH, IUIOMIAAN
KpyTa; BHIMOJIHATH BIYMCJIEHHUS 110 dTUM (OopMyIIam.
CocraBiasth (opmyJibl, BBIPAKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTB;, TPOU3BOJIUTEILHOCTb, BpeMs, OOBEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS TI0 3TUM QopMysiam.

HaxonuTh  HEM3BECTHBIM  KOMIIOHEHT  apU(METUYECKOTrO
JIeHCTBHS.

Harasiagnas
reoMeTpus.
@Durypsi

YeThIpEXYroibHUK, IPUMEPHI YETBIPEXYTOJbHUKOB.
[IpsiMmoyronbHUK,  KBajgpaT: CBOWCTBAa  CTOPOH,  YIJIOB,
IUaroHaic.

HN300paxkaTh Ha HEIWHOBAHHOW M KJIET4aTod Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIbHUKYU C 3aJJaHHBIMH CBOMCTBaMU: C
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HA IJIOCKOCTH
(14 )

I/I3MepeHHe YIJIOB. Bunast TPEYTr'OJIbHUKOB.

Ilepumerp MHOroyroneHuka. Ilnomans

¢urypel. Dopmyisl

nepuMeTpa U IUIOWAAM MpsiMoyrosibHUKa. [IpubmmxéHHoe

HU3MCPCHUC TIJIOIAa AN (pI/Il“yp

Ipakxmuueckas paboma «IInowaoe kpyeay.

MapajuieNIbHbIMU, MEPIEeHIUKYIIPHbIMHA, PAaBHBIMU CTOpPOHAMH,
OpsIMBIMA ~ yIJIAMH W JIp., PABHOOEIPEHHBI TPEYroJbHUK.
IMpennarars u 00Cy:KIaTh CMOCO0BI, AATOPUTMBI ITIOCTPOCHUS.
HccaenoBarh,  UCHONB3YSd  OKCIEPUMEHT,  HAOJIOJCHHE,
MOJEIMPOBAaHWE, CBOMCTBA  MPAMOYTOJIbHUKA, KBaJpara,
pa30uBaTh Ha TPEYTOIBHHUKH C OTIOPO HA BOIPOCHBIH TIIaH.
O00CcHOBBIBAaTBH, ONPOBEPraTb C IMOMOIIBID KOHTPIPUMEPOB
YTBEPXKACHUS O MpPSAMOYTIOJbHHUKE, KBaJpare, Pacmno3HaBaTh
BEPHBIE U HEBEPHbBIC YTBEPKICHMUS.

HN3mepsaTh U CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJI€ B MHOTOYI'OJIbHUKE, CPABHMBATH YIJbl; PACIHO3HABATH
OCTpbIE, IPSIMbIE, TYIbIE, Pa3BEPHYTHIC YIIIbI.

Pacno3naBatb, n300pakaTb OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIH,
TYIOYTOJIBHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYrOJIbHUKM (MpM  HEOOXOJUMOCTH C  MCIOJIB30BaHUEM
BU3YaJbHOMN OIOPBHI).

Beruucaste epUMeTp MHOTOYTOJIbHUKA, II0LIAAb
MHOTOYr'OJIbHUKA pa30MEeHNEM Ha MPSIMOYTOJIbHUKH, HAa paBHbIC
(burypsl, UCMOJIL30BaTh METPUUECKHUE EAMHUIIBI U3MEPEHUS
JUTMHBI 1 TUTOIIAU C OTIOPO Ha aNrOpPUTM yUEOHBIX JICHCTBUH.
HUcnoab3oBath NpulJINKEHHOE U3MEPEeHHe IJIMH U IJI0Iaaei
Ha KJeT4atoi Oymare, NPUOMIKEHHOE U3MEPEHUE JJTMHBI
OKPY>KHOCTH, IJIOIIaJAH Kpyra.

Iono:xuTeabHBIE H
oTpuLATebHbIE
qHcaa

(40 v)

Lenbie YyHcIa. Mooyne yucna,

ceomempuvdecKkas

unmepnpemayus Mooyaa. Quciogvle npomexncymru.

IlonoxxutenbHble | OTpULATCIILHBIC

yucina. CpaBHeHHe

MOJIOKUTCIIbHBIX W OTPUHATCIIBHBIX YHCCII. ApI/I(bMeTI/I‘ICCKI/IC
I[GﬁCTBPISI C NOJIOXKUTCIIbHBIMU U OTPHULATCIIbHBIMHA YU CJIAMH.

Pernrenne TekCTOBBIX 3aJa4.

IIpuBoANTH NpHMEPHI HCIOIB30BAHUA B pEATBHON KHU3HU
MIOJIOKHUTEIBHBIX U OTPUIATEIHHBIX YHCEI.

N306paxaTh 1enble yncia, NOJIOKUTEIbHBIE U OTPUIIATEIbHBIC
qHciIa TOYKaMH Ha YUCIIOBOM MPSIMOM, MCMOJIB30BATH YHCIOBYIO
IPSMYIO JUJIsl CPABHEHHUS YHCEIL.

IIpuMeHsITH TNpaBHJIA CPaBHECHUS, YHNOPSAAOYMBATH IICITIbIC
qucia; HAX00UMb MOOYb YUCIA.

@opmyIUpPOBaTHh NPABUJIA BEIYUCICHUS C MTOJIOKUTEIBHBIMH H
OTPULIATEIEHBIMH YUCIAMH, HAXOAMTh 3HAYEHHs YMCIIOBBIX
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BBIPAYKECHMUIA, coAepKaImx EeUCTBUS
C ITOJIOKUTCJIbHBIMU nu OTpI/II_IaTeHLHLIMI/I yucJiamMu HpI/I
HEOOXOUMOCTH C ONOPOY Ha aJTOPUTM MPaBHJIA.

IIpumeHATH, CBOMCTBA CIOXEHHS M  yYMHOXEHHUS Ui
npeoOpa3oBaHusl CyMM U MPOU3BEICHUIA.

IIpeacrasiienue
JAHHBIX

(6 1)

[lpsmoyronbHas  cucTeMa  KOOpAMHAT HA  IUIOCKOCTH.
KoopanHaTsl TOUKH Ha MJI0CKOCTH, a0CIMcca U OpMHATa.

Crosnbyarble ¥ KpyroBble JUarpaMMBl.

[Tpaktrueckas padora «IloctpoeHue nuarpamm.

Pemenne  TeKCTOBBIX  3ajay,  COAEp)KallMX  JaHHBIE,
npe/icTaBjIeHHbIE B TAONMIIAX U HA JUarpaMmax.

O0bsACHATL U WILIIOCTPHUPOBATH MOHATHE TPSIMOYTOIHHOM
CUCTEMBbl  KOOpPJMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BAThH
TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAUHATHOM IUIOCKOCTH TOYKHU H
¢burypsl Mo 3aJaHHBIM KOOpJAWHATaM, HAXOAUTH KOOPIWHATHI
TOYEK.

Yurarth cTonbuaThie u KpYTrOBbIE JIUarpaMmMmBbl;
HHTEPNPEeTUPOBATH JaHHBIC, CTPOUTH CTOJIOUYATHIC THATPAMMBI.
Hcnonb3oBaTs MHGOPMALMIO, MPEACTABICHHYIO B TabIuIax,
Ha AuarpaMMax JUisl pElIeHHs] TEKCTOBBIX 3aJay M 3aJa4 U3
peaJIbHOM JKU3HU.

Harasanas
reoMeTpus.
Durypbl

B IIPOCTPAHCTBE
(99)

IpsamoyzonvHolti napannenenuneo, Kyo, npusma, RUpaAmMuod,
KOHyC,  yumnop, wap u  cgepa.  Hzobpasxcenue
npOCMPAHCIEECHHbIX Queyp. Ipumepoi Dpa3zeépmox
MHO202PAHHUKO8, YUIUHOPA U KOHYCA.

Ilpaxmuuecxas paboma «Co3z0anue Mooernet
NPOCMPAHCBEHHBIX Pu2ypy.

Ilousmue o06véma; edunuyvl uzmepenuss o06véma. O0véM
NPAMOY20/IbHO20 napaiieienunedd, Kyoa, popmyivt 06véma.

Pacno3naBaTth Ha yepTeKax, pUCYHKaxX, ONNMCBIBATH TUPAMHULTY,
npu3sMy, LMIUHAP, KOHYC, IIap, HM300paxKaTh HX OT pPYKH,
MOJeJUPOBaTh U3 Oymaru, IUIACTUIIMHA, MPOBOJIOKH U JIp. C
Hanpasisiomei nomomnsio. [IpuBOIMTH NMpUMeEpPbl 00BEKTOB
OKpY’KaloIIero MUpa, UMEIOLINX (GOPMBbI Ha3BaHHBIX TEJl.
Hcnonb3oBaTh TePpMHMHOJIOTMIO: BEpIIMHA, pedpo, TpaHb,
OCHOBaHME, BBICOTA, PAIUYC U THAMETP, Pa3BEPTKA.

H3yuarb, ucrosnb3ys dKCIEPUMEHT, HaOJI0JIEHUE, U3MEpPEHHeE,
MOJCIIMPOBAaHKE, B TOM YHCIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISIBJIAATH CXOACTBA U Pa3JIM4uA:
MEXIy UPaMUIOU U IPU3MOM; MEXAY LWIMHIPOM, KOHYCOM H
1apom.

Pacno3naBath pa3BEPTKU Napaienenunena, Kyda, MpU3MBL,
MIMPAMUJIBI, KOHYCA, HWINHIPA; KOHCTPYHPOBATH [JaHHBIC TENa
W3 pa3BEPTOK, CO3JaBaTh UX MOJAECIM C HAIPaBIAIOLIECH
IIOMOLLBIO.
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Co3naBaTh MoOJeJIM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTHIIMHA U JIP.) C OIIOPOH Ha aJropuTM Yy4eOHBIX
JNEHUCTBUH.

N3mepaTsr Ha MopeJsix: JUIMHBI pEOEp MHOIOIPaHHMKOB,
JuaMeTp 1iapa.

Boruucasite 1no  ¢opmyiaam: 00bEM  MPSIMOYTOJBHOTO
napajienenunena, Kyda; HCIOJIb30BaTh EIUHHIBI H3MEPEHHS
00bEMa; BBIYUCIAATH OOBEMBI TEN, COCTABICHHBIX U3 KYOOB,
MapajuleNIeuIEe0B; peliaTh 3a4a4i C PEeaJbHbIMU JaHHBIMU C
OIOPOii Ha CTIPABOYHYIO MH(OMALIHIO.

IHoBTOpEeHue,
00001EeHNe,
cucTeMaTH3alus
(20 u)

[ToBTOpEeHHE OCHOBHBIX TIOHSATHH M METOJOB KypcOoB 5 u 6

KJIaCCOB, O606H.I€HI/IC 1 CUCTCMAaTHU3alus 3HAHUH.

BeryucasTe 3Ha4€HMS BBIPDAXKEHUH, COAECPKAIIUX HATypajIbHBbIE,
Lenbple,  TOJIOKHUTENIbHBIE M OTPHUILATENIbHBIE  YHUCIa,
OOBIKHOBEHHEBIE U JIeCATHYHBIE  JIpOOHM,  BBHITOJHATH
npeoOpa3oBaHus YKMCEd W BBIPAKEHUH MPU HEOOXOJUMOCTU C
HaMpaBJISIONIEH TOMOIIBIO.

Bb10upaTh c1ocod cpaBHEHUS YUCEIL, BBIYMCICHUH, IPUMEHSATH
cBoiicTBa apu(METHUECKUX JCHCTBUU [JIs palliOHATH3AIIN
BBIYMCIICHUM.

Pematp npocreiimme 3a1a4m U3 peanbHON )KU3HU, IPUMEHATh
MaTeMaTH4ecKHe 3HAHMA I pEIICHUs 3aJad U3 JpYrux
MIPEAMETOB.

PemaTts npocreiimue 3axa4y pa3HbIMH CIIOCO0aMU.
OcymecTBJISITh CAMOKOHTPOJIb BBITIOJHAEMBIX JEUCTBUH U
CaMOIIPOBEPKY pe3yJIbTaTa BEIUMCICHUN.

TEMATHUHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA «AJITEBPA» (1O I'OAAM OBYYEHMUA)
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7 knacc (ae menee 102 u)

Ha3zBpanue
pasaesia (TeMbl)
Kypca (4uciio

OcHOBHOe coep:kaHue

OcHOBHBIE BUbI 1€ATEIBLHOCTH 00Yy4ar0IIUXCs

4acoB)
Yucaa u [ToHsATHE PAlIMOHATILHOTO YHCIIA. CucreMaTH3UPOBATH M 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHHS. ApudmeTrueckne ISUCTBUS C PAIIMOHAIBHBIME YHCIIAMU. U ICCATHYHBIX APOOSX.
PanmonajabHbie CpaBHeHue, yNopsJOYMBaHUE PALlMOHATIBHBIX YHCET. CpaBHHMBATBH M YHOPSIA0YUBATH APO0U, TpeoOpa3oBhIBas MPH
qucJaa CreneHb ¢ HaTYpaJIbHBIM MTOKA3aTeIEM. HEOOXOJUMOCTH  JCCATUYHBIE JpoOM B  OOBIKHOBEHHEIE,
(25 4) PenieHne OCHOBHBIX 3ajau Ha JPOOH, MPOLIEHTHI U3 PeajbHOM | OOBIKHOBEHHBIE B JECSTUYHBIC, B YaCTHOCTU B OECKOHEUHYIO

MPAKTUKH.
IIpu3Haku  AEIMMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHUCEIL.

PeanbHbie 3aBHUCHUMOCTHU. [Ipsmas
MPONOPIIMOHATBHOCTH.

Ha MHOXKHUTCIIN

u oOpatHas

JECATUYHYIO IPOOb.

IIpumeHnsiTb  pa3HOOOpa3Hble  CHOCOOBI M NPUHEMBI
BbIYHMCJ/IEHUS] 3HAYEHUI JPOOHBIX BBIPA’KEHUH, COJEPKAIINX
OOBIKHOBEHHbIE ¥  JECATUYHbIE JApPOOM: 3aMEHATh IpH
HEOOXOJIMMOCTH  JIECATUYHYIO  ApoOb  OOBIKHOBEHHOH H
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOAUTH BhIpakeHUE K (opme,
HauOosiee ymoOHOW JUIsI  BBIYMCIICHHWH, TMpeoOpa3oBHIBATH
IpoOHBIE BBIPAXKEHHUS HAa YMHOXXEHUE W JIEJIEHUE JECATUYHBIX
npobeit K IeHCTBUAM ¢ LENbIMU YUCIaMU (TP HEOOXOAMMOCTH C
HaIpPAaBJIAIOIIEH TOMOIIBIO).

IIpuBoauTL 4HCI0BbIe W OyKBeHHbIC NPHMEPbl CTEIEHU C
HaTypaJIbHbIM [I0Ka3aTesIeM, OOBSCHSS 3HAYEHHMsS OCHOBAHMS
CTENEHU U IOKa3aTelsl CTENEHU, HaXOJUTh 3HAUYEHUsS CTeTeHel

Bima "' (@ — 71060e PAIHOHANBHOE YHCI0, N — HATYPaIbHOE
YHCJI0) C ONOPO Ha CIIPABOYHYIO MH(OPMALHIO.

[lonumatp cMblIc 3amucud OONBIIMX YHCEJ € TMOMOLIbIO

AeCATHYHBIX Apolei U creneHel ynciaa 10, npuMeHATs UX B

peaJbHbIX CUTyallMsX.

IIpuMeHATH NpU3HAKY ACIUMOCTH, PA3JI0KEHHUS HA MHOKUTEIN
HaTypajbHbBIX YUCE.

PemaTs npocreiimme 3aa4m Ha YaCTH, IIPOLIEHTBHI, IPOIIOPLIMH,
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Ha HaXOXXJIeHUE APOOH (MPOIEHTA) OT BEJTMYUHBI M BEJIMUHUHBI IO
e pobu (IPOLEHTY), IpodH (IIPOLEHTa), KOTOPBIH COCTaBIIsET
onHa BenuuuHa ot apyrod. IlpuBoauTh, pazdouparsb,
OLIEHMBATh PA3IMYHBIC PELICHHS, 3alIUCH PEIICHUI TEKCTOBBIX
3azad.

Pacno3HaBaTh U 00bACHATD, ONIUPASACH HA ONPEAETICHHS, IPSMO
IIPONOPLUOHAIILHBIE u 00paTHO IPONOPLUOHAIILHBIE
3aBUCHUMOCTH MEXy BEIMUYMHAMU; MPUBOAUTH MPUMeEPBI dTUX
3aBUCHUMOCTEH M3 peajbHOro0 MuUpa, M3 JPYrHMX Y4EOHbIX
MPEeIMETOB.

Pematp npocreiinyie mMpakTHKO-OPUEHTHPOBAHHBIE 3aJadu
Ha  JApoOM, TNPOUEHTbI, MNPIMYKD H o0paTHyI0
NPONOPUHOHAIBLHOCTH, PONOPLHH.

Aaredpanueckue

BbIPaKEeHH st
(27 v)

bykBennsie BeipakeHus. [lepeMennsie. JJonycTuMblie 3HaYeHUS
nepeMeHHbIX. DOpMYyIIbL.

[Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUH, pACKPBITHE CKOOOK
U TIPUBE/ICHUE MOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTEIEM.
MHorousneHsl. CrnoxeHue, BbIUNTAHUE, YMHOXEHHE
MHOrowieHoB.  Dopmynbl  COKpAalIEHHOIO  YMHOXKEHHUS.
Pa3noxxeHne MHOrouJI€HOB Ha MHOKUTEIIH.

OBJaagersn Ha 0a30BOM YpOBHE anreOpandeckoi
TEPMUHOJIOTUEN W CHMBOJIMKOW, HMPHUMEHAThH €€ B Ipolecce
OCBOECHMS y4eOHOT0 MaTepuaia.

Haxoauth 3HaueHUs OYKBEHHBIX BBIPAXKEHMH IPU 3aJJaHHBIX
3HAa4YeHUSAX OYKB; BBIIIOJIHATH BEIYUCIEHUS IO (hopMysam.
BbInoaHATHL Mpeobpa3zoBaHus LEIOr0 BEIPAKEHHUS B MHOTOUJICH
MPUBEJICHUEM MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.
BbINOJHATL YMHOXXEHUE OJHOWIEHAa HAa MHOTOWIEH U
MHOTOWIEHa Ha MHOTIOWIEH, MPUMEHATh (opMyibl KBagpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPaBOYHYIO
MH(OPMALIHUIO.

OcymecTBaATh Pa3jI0KEHUE MHOIOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 3a CKOOKH OOIIEero MHOXXUTENS, IPUMEHEHHUSI
(GbopMynbl  pa3HOCTH  KBaJpaToB, (QOpPMYyNd COKpaIIEHHOTO
YMHOKEHHS C OTIOPOil Ha CIIPaBOYHYIO MH()OPMALIUIO.
IIpumensite mnpeoOpa3oBaHME MHOTOYIEHOB [UIsl pEIICHUS
pa3IuyYHBIX 337a4 U3 MaT€MaTUKH, CMEKHBIX IPEAMETOB, U3
peaNbHOM NPAKTHUKH.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHS MAaTEMATHUKU.
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YpaBHeHus

1 HepaBeHCTBa
(20 )

VYpaBHeHue, IpaBuia npeodpa3oBaHus
PaBHOCUIILHOCTb YPaBHEHHM.
JIuHeitHoe ypaBHEHHE ¢ OJJHOM IEPEMEHHOMN

ypaBHEHUS,

IIEPEMEHHOH, PEILCHNE JIMHEMHBIX ypaBHeHUN. Pemenne 3anau

C TTIOMOINIBI0 YPABHEHUM.

Jlunelinoe ypasneHue ¢ 08yMsi NEPEeMEHHbIMU U €20 2pApuk.
Cucrema IByX JMHEWHBIX YPABHEHUU C IBYMS NIEPEMEHHBIMHU.
Pemienne cucrem ypaBHEHUN CIOCOOOM TMOACTAHOBKU U

CIIOCOOOM CIIOKEHUS.

Pemiath JInHEWHOE ypaBHEHHE C OJTHON NIEPEMEHHOW, NPHUMEHSAA
NMPaBUJIAa [IEPEXO0/IA OT UCXOJAHOIO YPAaBHEHUS K PABHOCUIIBHOMY
emy 6osee npocroro Buja. IIpoBepsATs, sBIsSETCA I KOHKPETHOE
YHCJIO KOPHEM YpaBHEHUS.

IlonOupaty npumepsl Map 4ucCeN, SBISIOUMXCA PpELICHUEM
JIMHEIHOTI0 ypaBHEHUS C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpaduK JHMHEHHOTO
ypaBHEHUSI C ABYMs MEpEeMEHHBIMH (IIPU HEOOXOAMMOCTU C
HCIIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJIB3YACH TpaduKoM,
NPUBOAUTH NPUMeEPBI PELICHNS YPaBHEHUS.

HaxoauTh pemieHue CUCTEMbl ABYX JIMHEHWHBIX YpPaBHEHUU C
JIBYMSI IEPEMEHHBIMH C OIIOPOI Ha AITOPUTM YUEOHBIX JIEHCTBHH.
CocTaBJisTh U peliaTh ypaBHEHUE WIN CUCTEMY YPABHEHHH 110
YCIOBUIO 3a/aud, HHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3aJlauyd TOJYYEHHBIA PE3yJabTaT € ONOPOM Ha
BOIIPOCHBIH IUIaH.

Koopaunatsl
U rpauKH.
DOyHKUUH
(24 )

Koopaunara Touku Ha npsAMon. YUCIIOBBIE IPOMEKYTKU.
Paccrosaue Mexay 1ByMsl TOYKaMU KOOPAMHATHOMN NPSMOK
IIpsimoyrosibHast cucTeMa KOOpAUHAT Ha IUIOCKOCTH. IIprumMepsbl
rpauKoB, 3aJaHHbIX popMyaamu. UTeHre rpa)MKOB peaIbHbIX

3aBUCUMOCTEN.

[Tonatue ¢ynkuuu. I'paduk ¢ynkiuuu. CBoicTBa (QyHKIIHIA.

Jlunetinas  ¢ynkuus. Iloctpoenme  rpaduka

byukimu. ['padpuk pyakiuun y = KX + .

JIMHEUHON

H3o0paxath Ha KOOPJAMHATHOU psIMOM TOYKH,
COOTBETCTBYIOIINE 3aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aIMCHIBATh X HA aTreOpamyecKoM SI3bIKE.
OTMedaTh B KOOPAMHATHOH IMJIOCKOCTH TOYKH 10 33aHHBIM
KOOpJAMHATaM; CTPOUTHh TI'pa(UKH HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHBIX (OpPMyJaMu, B TOM YHUCIIE C MOMOIIBIO IU(PPOBBIX
naboparopwuii.

I[IpumeHsTh, M3y4YaTh MPeHMMYIIECTBA, WHTEPNPETHPOBATH
rpaduueckuii cocod mpeacTaBIeHUs U aHaJIW3a pa3HOOo0pa3HOM
KU3HEHHOM MH(POpMALINH.

OcBauBaTh Ha 6a30BOM ypOBHE MOHATHE (DYHKIIUH, OBJIA/IEBAThH
(GyHKIMOHATBHON TEPMHUHOJIOTUEH.

PacnosHaBath juHelHy0 GyHkuuo Y = kx + b, omucbiBaTh
e€ CBOICTBA B 3aBUCUMOCTH OT 3Ha4CHHUI KodpduimeHToB K u b
(mpu HEOOXOAMMOCTH C ONIOPON HA AITOPUTM MPaBUIIA).
Crpouts rpadukn nmuHeriHoN Qynkuuy, pynkuun 'y = kx + b
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Hcnoab3oBaTh nM(pPOBbIE pecypebl s TOCTPOSHHS TPapHKOB
(GyHKUIUH 1 U3y4EHUS] UX CBOMCTB.

[IpuBOoANTH IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B PEaIbHBIX
IIpoLEeccax U SBJICHUSX.

IToBTOpEHHE

H 00001IeHHE
(6 9)

[loBTOpEeHNE OCHOBHBIX MOHATHNA M METOJOB Kypca / Kjacca,

00001116 H1E 3HAHWIA.

BpiOupaTb, nNpUMEHATH CHOCOOBI  CPAaBHEHHS  YHUCET,
BBIYUCIICHH, npeoOpa3oBaHUil  BBIpAKEHUW,  pEIICHUS
ypaBHEHUH MPU HEOOXOAMMOCTH C HATIPABIISIONIEH TTOMOIIIBIO.
OcymecTBJISITh CAMOKOHTPOJIb BBITIOJHAEMBIX JEUCTBUH U
CaMOIIPOBEPKY pe3yJibTaTa BBIYKMCICHHUM, MpeoOpa3OBaHUA,
IIOCTPOEHHUH.

Pemars nmpocreiinue 3a1a4u U3 peajabHOM )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHMSA I pEIICHUs 3aJad U3 JpYrux
MPEAMETOB.

Pemiare mnpocTeiune TEKCTOBbIC 3aJa4d, CPaBHUBATD,
BBIOHPATH CNOCOOBI PEIICHUS 3a1a4H.

8 kiacc (He menee 102 u)

Ha3Banmue
pasaesia (TeMbl)
Kypca (4uciio

OcHOBHOe coep:KkaHue

OcHoOBHBIE BH/IbI IEATEJbHOCTH 00y YAIOIIUXCH

4acoB)
Yucaa u KBaznpatHslit kopeHb u3 uucna. [lonamue 06 uppayuonansHom | PopMyIHpoOBaTH ONpeAesieHHe KBaJIpaTHOTO KOPHS U3 4YMCIa,
BBIYMCJICHHS. yucane. Jlecamuunvle npUOIUNCEHUS UPPAYUOHATLHBIX YUCE]L. apu(MeTUYECKOTro KBaJpaTHOIO KOpPHS IPHU HEOOXOAMMOCTH C
KBaaparHbie Heticmeumenvnuvle uucna. Cpasnenue OelicmeumenbHsix Yucesl. | BU3yalbHON ONOPOH.

KOPHHU

ApudmeTnueckuii KBaJpaTHBIA KOPEHb.

HpI/IMeHHTB Ooncpanrio HM3BJICUYCHHA KBAAPATHOIO KOPHA U3
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(15 u) VYpaBHeHHE BUa X2 = a. 9HCIia, HCMOJb3YS TP HEOOXOUMOCTH KATbKYJISITOP.
CaoiicTBa apu(MeTHIECKUX KBaJPAaTHBIX KOpHEW. | OneHuBaTh  KBaJpaTHbIE KOPHU IENBIMM  YHCIaMU U
[Ipeobpa3oBaHre  YHCIOBBIX  BBIPAXKECHHM,  COAEPIKALIUX | IECATUYHBIMU APOOSIMH.
KBaJIpaTHbIE KOPHHU. CpaBHuBaTL M YNOPSAOYMBATBL  PAlMOHAIBHBIE U
VMPPALMOHAIIBHBIE YHCIIA, 3AIIMCAHHBIE C MOMOIIBIO KBaJIPaTHBIX
KOpHEH ITp1 HE0OXOAUMOCTH C HAIIPABJISAIOLIEH TOMOILIBIO.
HccaenoBarb ypaBHEHUE x2 = d, HaxoJWTh TOYHBIE H
npubmxEHHbBIe KopHU ipu & > 0.
HccaenoBarh CBOHCTBA KBAJAPATHBIX KOPHEHW, IPOBOAS
YHCJIOBBIE SKCIIEPUMEHTHI C HCIOJIB30BAaHUEM KaJbKyJIsATOpA
(koMIIBIOTEPA).
IIpumenaTs cBoiicTBAa apu(pMeTHYECKHX KOPHeH 14
npeodpa3oBaHus BbIPpaKeHH.
BeinmoiHATL  mpocTeiiliue npeodpa3oBaHUs  BBIPAKCHUM,
CoJlepKallluX KBaJpaTHbIE KOpHU. BplpaxaTb NEpeMEHHbBIE W3
reoOMeTpHUECKUX U pu3ndecKux HopMyn Ipu HEOOXOAMMOCTH C
OTOpOi1 Ha MPABUIIO.
BpryucasaTh 3HAYeHHUs BBIPAKECHUN, COAECPIKAIUX KBAJIPaTHBIC
KOPHHM, UCTIOJIb3YsI PU HEOOXOAMMOCTHU KaIbKYJSTOP.
HUcnoab3oBaTth B XOA€ pEIICHHUS 3aJad SJIEMEHTapHBIC
MIPE/ICTABICHUS], CBSI3aHHbIE C MPUONMKEHHBIMU 3HAUYEHUSMU
BEJIMYHH.
3HAKOMUTBHCS C UICTOPUEH Pa3BUTHUSI MATeMATHKH.
Yucaan Crenens ¢ nensiM nokaszarenem. CTaHgapTHas 3auch yucia. | @opMyJupoBaTh onpeaeeHne CTEIICHHU C ENbIM [T0Ka3aTeIeM
BbIYHUCJICHHS. Pa3mepnr 00bEKTOB OKpYIKaIOmero Mupa (0T 3JIEMEHTAPHBIX (Tp1 HEOOXOUMOCTH TI0 BU3YaJIbHOM O1ope).
Crenennb YacTHI[ 10 KOCMHUYECKUX OOBEKTOB), JNIMTEIHLHOCTH IporieccoB | [IpeacTaBasTh 3amuch OOJIBIINX U MaJIbIX YUCEIT B CTAHAAPTHOM
¢ LeJBIM B OKPY’KarOIlIEM MHpE. Bujne. CpaBHMBAThb 4YWCIa W BEIWYUHBIL, 3alHCAHHBIE C
noKasareJjiemMm CBolicTBa CTENEHHU C LIEJIBIM [10KA3aTEIIEM. ucnoJib30BaHueM ctenenu 10.
(7 9) HUcnoab3oBaTh 3amMch 4Yucel B CTaHAAPTHOM BUAE UL

BBIPQ)XEHUS Pa3MepoOB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKPY’KaIOILIEM MHUDE.
®opmy/IMpPOBaTh, 3aNMCbIBATL B CUMBOJIHYECKOl dopme u
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HUIIOCTPUPOBATDL IIPUMEPAMU CBOMCTBA CTEICHH C T EJIbIM

II0Ka3aTeJIEM (HpI/I HGO6XOI[I/IMOCTI/I C HUCIIOJIB30BAHHUEM
BHU3YaJIbHOH OTIOPHI).
IIpumeHnsiTh  cBoiicTBa CTeMeHW Ui  [PeoOpa3OBaHUS

BBIp&)KGHHfI, CoACpKamux CTCIICHHU C LOEJIbIM IIOKAa3aTcjieM C
HUCIIOJIB30BaHHUEM CHpaBO‘{HOﬁ I/IH(I)OpMaI_[I/II/I. Boinmoanars
JeHCTBHSA C YucCjiaMH, 3allMCaHHBIMH B CTaHJAPpTHOM BHJC
(YMHO)KCHI/IC, JACJIICHHUEC, BO3BCICHHUC B CTCHGHL).

Aareopanyeckue |KBanpatusiii TpéxwieH. Pa3noxxeHue kBaapaTtHoro TpéxwicHa | Pacmo3HaBaTh — KBagpaTHbI — TpEX4WleH,  yCTaHABIMBATh

BBbIPaKeH U . Ha MHOXHTEJIH. BO3MO>KHOCTh €T0 Pa3JI0KEHUsI HA MHOXKHUTEIH.

KBaapaTHblii PackiaabpiBaTh HAa MHOMKHTEIM KBaJIpaTHBIM TPEXWIEH C

TPEX4JIeH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM MpPH HEOOXOIUMOCTU C

(59) OIOPOIi Ha aJITOPUTM ITPaBHJIA.

Adaredopanyeckune | AnreOpanyeckas qpoOb. JlonmycTHMbIe 3HaUEHUS IEPEMEHHBIX, | 3anuchIBaTh anreOpandeckre BeipakeHus. HaxomuThb 00s1acTh

BbIPaKeHHS. BXOSIIUX B areOpandeckre BhipakeHus. OCHOBHOE CBOWCTBO | OPEENICHHsI pallMOHAIBHOI'O BBIPAKEHHUSL.

Adredopandeckasi | anredpanueckoii 1podu. CokpaiieHue Apooeii. BbINOJHATL YKCTIOBBIE MOACTAHOBKH M BBIYMCJSTH 3HAYCHHE

ApooOL CnoxeHue, BBIUMTAHNE, YMHOXKEHHE u JeJIeHre | IpoOH, B TOM YHUCIIE€ C TOMOIIbIO KaIbKYJIsSTOpA.

(15 ) anreOpanueckux apoOeit. IIpeoOpazoBanue BbIpaxkeHuil, | @OpMyYJIMPOBATH OCHOBHOE CBOWCTBO aJIreOpandecKor Ipoou u

coJiepKalux aaredpanyeckue Apoou. NPUMEHSATH €T0 [T IpeoOpa3oBaHus IPOOECH.

BbInoJHATL JelicTBUSL C anreOpandecKuMH APOOsIMH  TIpH
HEOOXOIMMOCTH C HampaBisiolied nomouibto. [IpuMensaTs
npeoOpa3oBaHus BBIPAXKEHUHN ISl pelieHus 3aaad. BbipakaTh
nepeMeHHble 13 Gopmyn (PpU3NYECKUX, TE€OMETPUUYECKUX,
OIUCHIBAIOLINX OBITOBBIE CHUTyallMH) IPH HEOOXOIUMOCTH C
HaIlpaBJSOIIEH TOMOLIBIO.

YpaBHeHust KBanpaTtHoe ypaBHenue. Hernonnoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJIpaTHBIC YPABHCHHS.

U HepaBeHCTBA. dopmysa KOpHEHN KBAapaTHOrO ypaBHEHUs. Teopema Buema. |3anucbiBaTh (OpMyJly KOpHEH KBaJpaTHOTO ypaBHEHHS;

KBaapaTHbie Pemienue ypaBHeHMA, CBOIAIINXCS K KBaApaTHBIM. [IpocTeiiiie | pemiaTh KBaJpaTHble YPABHEHUS] — IIOJIHbIE U HETOJHbIE (C

YPaBHeHHUA JIpOoOHO-pallMOHAIbHbIE YPAaBHEHHUS. MCTIOJIb30BaHUEM CIIPABOYHON WHPOPMALINN).

(154) Pemenne TekCcTOBBIX 3a7ad ¢ NOMOLIBIO  KBaApaTHbIX | [IpoBoaMTh  mpocTeiiliMe  MCCJAEI0BAHMSA  KBAJPATHBIX
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ypaBHEHUH.

YpaBHEHUH.

PemiaTs ypaBHeHHUSs, CBOASIIMECS K KBAJAPATHBIM, C TIOMOIIBIO
npeoOpa3oBaHuil ¥ 3aMEHON MEPEMEHHON C OMOPOM Ha aITOPUTM
MpaBuIIa.

Ha6aopats W aHAAM3MPOBATH CBSI3b MEXIYy KOPHAMH U
KO3 pHUIHEHTaMH KBapaTHOTO YPaBHEHUSI.

Ipumenamo meopemy Buema ons peutenus
3a0ay (¢ ucnonv3osanuem oopasya).

Pemate TekcTOBBIE 3aa4H  aNTreOpanvdecKuM CIIOCOOOM:
MEPEXOUTh OT CIOBECHOW (DOPMYITHPOBKM YCIOBHUS 3aJadyd K
anreOpanvyecKkoi MoJenu MyTéM COCTaBIICHHS ypaBHEHHs (IpU
HEOOXOIMMOCTH C  HANpaBJSIONICH TOMOIIBI);  peliaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMHTHCSI ¢ HCTOPHUEH Pa3BUTHS anTeOphl.

YpaBHeHnust JluneliHOe ypaBHEHHE C JABYMS IE€PEeMEHHBIMHU, €ro Tpaduk,| Pacmo3HaBaTh JiMHEHBIC YpaBHEHHS C IBYMSI IEPEMEHHBIMHU.
U HepaBeHCTBA. MIPUMEPBI PELICHNS YPAaBHEHUH B LIEJIBIX YUCIAX. Crpoutb rpaduku JHMHEHHBIX YpaBHEHHH, B TOM 4HCIE
Cucrembl Pemienne cucteM JBYX JIMHEHWHBIX ypaBHCHHMU C JIByMs |HCHOJB3Ysl HIHM(POBBIe pecypebl (TpH HEOOXOIUMOCTH C
YPaBHeHUit nepeMeHHbIMH. [IpUMepsl pelieHUsT CHUCTEM HEJIMHEHWHBIX | OTIOPOH Ha alrOpPUTM yueOHBIX NEHCTBUM).
(13 v) yYpaBHEHUU C ABYMsI IEPEMEHHBIMH. Pazimuarh napajienbHble U MEPECEKAIOUIUECs MPsIMbIE MO0 UX
I'paguueckass  unmepnpemayusi  ypasHenuss ¢ 08YMs|yPABHEHMSM.
nepeMeHHbIMU U CUCEM YPAGHEHUL C 08YMsl NePEMEHHbIMU. Pematp cucteMbl JABYX JMHEHWHBIX YpPaBHEHHUU C JBYMs
PeleHne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO CUCTEM YPaBHEHUH. MEPEMEHHBIMU MOICTAHOBKOM U CIIOKEHHUEM.
Pemiate npocreiimme CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUN
HE SBISETCS JIMHEHHBIM MPH HEOOXOIUMOCTU C HApPaBISIONIEH
MTOMOIIBIO.
Ilpueooumsv  2paghuueckyro  unmepnpemayuro - peuieHusl
VpasHeHusi ¢ 08YMsl NePeMeHHbIMU U CUCTEM YPAGHEHULL C 08YMS
nepemeHHbIMU.
Pematp TekcTOBBIE 321a4M ANTeOpandeCcKUM CIIOCOOOM.
YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,

H HEPaBC€HCTBA.

HepaBeHnctBo ¢ oaHOM niepemMeHHOM. JInHeliHble HEpaBEHCTBA C

HWIUTIOCTPUPOBATH UX HA KOOpﬂHHaTHOﬁ HpﬂMOfI.
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HepaBenctBa OJIHOI mepeMeHHOW M ux pemeHue. CUCTEMbl JTHMHEWHBIX IIpumeHsSITH CBOIICTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1au.
(12 v) HEPaBEHCTB C OJHOW IIEPEMEHHOM U UX PELICHUE. Pemiare JuHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
N306paskeHne pereHus JMHEWHOT0 HEPaBEHCTBA U X CHUCTEM | M300pakaTh PEIICHHE HEPABEHCTBA Ha YMCIIOBOU MIPSIMOIA.
Ha YMCIIOBOH MPSIMOH. Pematp cucteMbl TMHEHHBIX HEPABEHCTB, U300paXkaTh pelIeHne

CUCTEMbI HEPABEHCTB Ha YHCIIOBOW MPSIMOM MPU HEOOXOJUMOCTH
C BU3YaJIbHOU OIOPOH.

DyHKUMH. [Tonsitne ¢yHkunu. O6IaCTh ONpENeNeHUs] U MHOXKECTBO HUcnonb3oBaTh  (QYHKIMOHAIBHYIO ~ TEPMHUHOJOTHIO W

OcHoOBHBIE 3HaueHni PyHkmuu. CriocoObl 3a1anus QyHKIIHMA. CHMBOJIMKY.

MOHATHS I'papux pynkiun. CpoiicTBa (QyHKIMH, UX OTOOpakeHHE Ha | BbIumcasTh 3HaYeHHs GYHKIUH, 3aJaHHBIX (opMyinamu (pu

(59) rpaduxke. HEOOXOJIMMOCTH  MCIIOJIb30BATh  KaJIbKYJIATOP); COCTABJIATH
Ta0AUIbI 3HAYEeHUIT (DYHKITUH.
Crpoutb no Toukam rpadpukm ¢yHKIHA.
OnuceiBaTh cBOMCTBa (YHKLIUU HAa OCHOBE €€ rpauuecKoro
MpeICTaBICHUs] NP  HEOOXOOUMOCTH C  HaIpaBISIIOIICH
ITOMOLIBIO.
HUcnonb3oBaTh  QYHKIMOHAIBHYIO ~ TEPMUHOJOTHI0  H
CHMBOJIMKY.
HccaenoBarb npuMepbl TpaduUKOB, OTPAXKAIOUUX peaJbHbIC
npouecchl U sBieHus. IlpuBoguTH NpHMepbI IPOLECCOB U
SIBIIGHUH C 3aJaHHBIMH CBOWCTBaMHU.
Hcnonb3oBaTh KOMNBIOTEPHbIE MPOTPAMMBI JUJISI IOCTPOESHUS
rpadukoB QyHKINN U H3y4EHUSI UX CBOUCTB

DyHKIHH. Urenne wu mnoctpoeHue rpadukoB ¢ynkuuii. [Ipumepsi | HaxoauTs ¢ momombio rpaduka GyHknnu 3HAaYCHUE OJTHOHN U3

YucaoBble rpauKoB QYHKINHA, OTpaXKaIOMIUX peabHbIE MPOLIECCHI. paccMaTpuBaEeMbIX BEJIMUMH 110 3HAYEHUIO APYTOM.

GyHKIUH OyHKINH, ONUCHIBAIOLIME  TPsAMYIO M 00paTHyIO | B HECIOXHBIX CiIydasx BbIpaxKaTh (OPMYJIOH 3aBHCHMOCTH

(9 9) NPOTNOPLHOHATBHBIE 3aBUCUMOCTH, UX rpaduku. [‘umnepbona. | Mex1y BeIUYHHAMHU.

I'padux GyHkmEm y = X2,
Odyaxmmn Yy = X2,y = X3y = VJx, ¥ = ’f)—é epaguueckoe

peuterue YpagHeHuil U CUucmem ypasHeHUl.

OnuchiBaTh XapakTep M3MEHEHHs OJHOW BEJIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUS PYTrou

Pacno3naBath Buiabl wu3ydaemblx ¢GyHknmid. [loka3biBaTh
CXeMATH4YeCKH TI0JIO)KEHHE Ha KOOPJMHATHOM IUIOCKOCTH
rpaduxoB (yHKIUH Buga:y = X2, y = X3,
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y=Vxy =k

Hcnoab3oBaTh (PyHKIHOHAJIBHO-TPapUYECKHUE
NPeACTABJICHHUS JJI PEILECHUS U UCCIICI0BaHUs YPABHEHUN 1
CHCTEM ypaBHEHHUI.

IIpumensTh M(pPOBBIE pecypchl A MOCTPOEHUS rpaduKoB

G yHKIHIA.

IToBTOpEeHnE
H 00001IeHHE
(6 9)

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHH U MCTOOOB KYpPCOB 7 un8

KJIacCOB, 0000IIeHNE 3SHAHUHN.

IIpuMeHSITH €HOCOOBI  CPAaBHEHHUS 4YHCEN, BBIUYMCIICHUIA,
npeoOpa3oBaHUil BBIPAKEHHUN, pEIICHUS YPaBHEHHIA.
OcymecTBJISITb CAMOKOHTPOJIb BBITIOJHAEMBIX JEUCTBUH U
CaMOIIPOBEPKY pe3yJibTaTa BBIYKMCICHUM, MpeoOpa3oBaHUiA,
MOCTPOEHU.

Pemarp 3amaum M3 peaJibHOW  KHU3HU, NPUMEHSITH
MaTeMaTHUYeCKUE 3HAHUs [UJIsl pelIeHUs 3aJad M3 JIPyrux
MPEAMETOB.

Pematpb TekcTOBBIE 32/1a4M, CPABHUBATH, BHIOMPATH CIOCOOBI
peuieHus 3aaqu.

9 kaacce (He Menee 102 u)

Ha3Banmue
pasaesia (TeMbl)
Kypca (4uciio

OcHOBHOe coep:KkaHue

OcHoOBHBIE BH/IbI IEATEJIbHOCTH 00y YAIOIIUXCH

4acoB)
Yucaan PanmonaneHble uucna, uppayuoHanvbHvle 4ucid, Koweunsvle u|Pa3BMBaThL NpeACTaBJeHHMsl O YHCIaX: OT MHOXKECTBa
BBIYHCJICHHUS. beckoneunvie oecsamuunble opobu. MHnoocecmso | HaTypadbHBIX YHCEIN JO MHOXKECTBA JIEUCTBUTEIbHBIX YHCET.
JlelicTBUTEIbHBIE | OelCMBUmMENbHbIX — Yucen,  OelicmeumenvHvle ducia Kak| O3HAKOMHUTBHCS C BO3MOXHOCTEIO MPECTABICHUS

yucjia

beckoHeyHbvle decamuynvle Opodou. Bzaumno oonos3HauHoe

JEHCTBUTEIILHOTO YHCIIa KaK OECKOHEYHOW JIECATHYHON TpoOu,
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(9 v) coomeemcemeue Mexcoy MHOACECMBOM OeliCEUMENbHbIX YUcel | IPUMEHATh  JICCATUYHBIC MPHUOIMKCHHUS paIlMOHAIBHBIX U
U MHOIICECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. HUPPALMOHAJIBHBIX YUCET.
Cpasnenue  OelicmeumenbHblX — uucel,  apugmemudeckue | 3anucvléams, cpasHusamo u ynopaoouueamsp
oelicmeust ¢ 0etlcmeUmebHbIMU YUCTIAMU. OeticmeumeibHble YUC/dA.
[TpubnmxEHHOE 3HaU€HUE BETMUUHBI, TOUHOCTb IPUOIMKEHNS. | BLINOJHATB, coueTass YCTHBIC M IHUCHbMCHHBIC TMPHEMBI,
Oxpyrnenne uucen. [lpukuaka u OIEHKAa pPE3yabTaTOB | apH(MeTHYEeCKHe JAeiCTBHS C PAMOHAIBHBIMH YHCIAMHU;
BBIYMCIICHHI. HAXOAUTh 3HAYCHUS CTEICHEH C IEeJIBIMH II0KA3aTeIsIMA H
KOpPHEH; BBIYMCIASTH 3HAUCHUS YUCIIOBBIX BBIPAKCHUIA.
[MonyuyuTrs mnpeacTaB/ieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHUCeN B MPAKTUYECKOU JIeATeIbHOCTH YeJIOBEKa.
AHAIM3UPOBATHh M [1eJIaTh BBIBOABI (10CJIE€ COBMECTHOIO
aHAJIN3a) O TOYHOCTH MPUONIKEHHS JIEHCTBUTEIHHOTO YHCIA
MpY PEUICHUHN 3a]1a4.
OkpyriasaTs JeUCTBUTENbHBIE YKCIIA, BBINOJIHATH NPUKHIKY
pe3yibTaTa BBIYMCICHHM, ONEHKY 3HAYeHUH  YHUCIOBBIX
BBIPAKECHUI.
3HAKOMUTHCS C UCTOPUEH PA3BUTHSI MATEMATHKH.
YpaBHenust JIuneitnoe ypaBHeHue. Penienve ypaBHEHUM, CBOJSIIMXCS K OcBanBaTh, 3aNOMMHATH W TNPUMEHATh TrpaduyecKue
U HepaBeHCTBA. JTUHEHHBIM. METObl NPU PEIICHUH YpaBHEHUH, HEPABEHCTB U UX CHUCTEM
YpaBHenust KBanpaTtHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASINUXCS |(MpU HEOOXOIMMOCTH C OMNOPOM Ha airoOpuT™M Y4eOHBIX
¢ OHOM K KBaJpaTHbIM. bUKBaipaTHbIE YpaBHEHHS. nercTBuil).
nepeMeHHOI Ilpumepovr  pewenus ypaeunenuii mpemveu u yemeeépmoi | Pacnmo3HaBaTh 1eibie U IPpOOHBIC YPaBHECHHS.
(14 9) cmeneHeu pasiodHceHuem Ha MHOMCUMEIU. Pemartp JinHeliHble U KBaJpaTHble YPaBHEHUSN, YPaBHCHUS,
Pemenne qpo6HO-paliliOHANBHBIX YPaBHEHUH. CBOISAIIMECS K HHM, TMpocTelinne ApoOHO-palloHaTbHBIE
Pemienne TeKCTOBBIX 3a7a4 anreOpanyecKuM METOAOM. YpaBHEHUS.
IIpeanarats BO3MOXKHBIE CITOCOOBI PEIICHUs TEKCTOBBIX 3aj1ad,
o0Ccy:k1aTb HMX M PpemaTb TEKCTOBbIE 3aJayd pPa3HbIMU
CITIOCO0aMH.
3HAKOMUTBCS ¢ UCTOPHEH Pa3BUTHS MAaTEMATHKU
YpaBHenust JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMHU U €ro rpaduk. | OcBamBaTh H MPUMEHSTH IPUEMBI PEIICHHUS CUCTEMBbI IBYX

H HEpaBCHCTBA.

CucreMa IByX JTMHEWHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMU U

JIMHENHBIX ypaBHeHI/Iﬁ C ABYMs IIEPEMCHHBIMU U CUCTEMbI IIBYX
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Cucrembl eé pemenue. Pemenue cucteM IByX ypaBHEHHM, OJTHO U3 YpaBHEHUH, B KOTOPHIX OJTHO YPABHCHHE HE SIBJISICTCS TUHEHHBIM
YPaBHeHHI1 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHHU. (o BU3yasbHOM ormope).
(14 g) ['paduaeckas nHTEpIIPETAINS CUCTEMBI YPAaBHEHUM C IBYMS HUcnoab3oBath (QyHKIMOHATHHO-TPAQUUECKUE TPEICTABICHUS
MEPEMEHHBIMHU. TSl pellieHUs1 M MCCJIeIOBAaHUsl YPAaBHCHUN U CUCTEM.
Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM. AHAJIU3UPOBATH TEKCTHI 33/1a4, PellaTh UX aJlreOpandecKum
CIOCOOOM: MepexXoaUTh OT CIOBECHON (POPMYIUPOBKH YCIOBHUS
3a/1a4 K aJire0pandecko MoJIeu MyTéM COCTABIICHUSI CUCTEMBI
ypaBHEHUH; pellaThb COCTaBICHHYI0 CHCTEMY YpaBHEHUI;
HHTEPHPETHPOBATH PE3YIIbTAT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS MaTEMATHKH
YpaBHenust YucrioBble HEPABEHCTBA U UX CBOMCTBA. Yurath, 3anucbiBaTh, IMOHHMATh, HWHTEPHPETHPOBATH
U HepaBeHCTBA. JIuHeliHble HEPABEHCTBA C OJHOM EPEMEHHON U UX PEIICHHE. |HEPaBEHCTBA; UCTIOIB30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl TUHENHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM W UX | BLINOMHATH peoOpa3oBaHusi HEPABEHCTB, MCMOAb30BAThH IS
(16 u) pelieHue. npeoOpa3oBaHus CBOMCTBA YHUCIIOBBIX HEPABEHCTB.
KBagpatHbie HEpaBEeHCTBA U X PEIICHUE. Pacno3naBaTth MHEIHbIE U KBaIpaTHbIE HEPABEHCTBA.
['padmyeckas uHTeprpeTanysi HEpPaBEeHCTB M cucTeM | PemiaTh  JUHCHHBIE HEPAaBEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JIBYMSI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAIOIIUX KBAaIPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh MOJYICHHBIC PEIICHHS.
HN300paxath pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM TMPSAMOM, 3amMCbhIBATh PEIICHUE C TOMOIIBIO
CHMBOJIOB.
PemaTh KBaJpaTHBIC HEPABEHCTBA, UCIONB3Ys Tpaduueckue
MpeACTaBICHUS.
OcBanBaTh MW MNPUMEHSTh HEPABEHCTBA TMPU PEIICHUU
Pa3JIMYHBIX 33/1a4, B TOM YHUCJIE MPAKTUKO-OPUECHTUPOBAHHBIX.
DyHKUMU KBagpartuunas ¢ynkuums, e€ rpagux u cpoiictsa. IlapaGona, | Pacmo3HaBaTh Bujbl M3y4aeMbIX (YHKIHH; HILTIOCTPHPOBATH
(16 ) KOOP/IMHAThI BEpIIMHBI TapaboJIbl, OCb CHMMETPUH NapaloJIbl. |CXeMATHYECKH, 00BACHATH PACIIONOKCHHE HA KOOPAMHATHOMN

CreneHHble QYHKIIUH C HATYPAJIBHBIMU NIOKa3aTeNsIMH 2 U 3, UX
rpaduKu U CBOMCTBA.
Ipaduxu pynxmmit: y =kx,y = kx + b,,y = ax®,y = ax®,y

=\xy =k
X

TUI0CKOCTH rpadukoB GpyHKmid Buga:y = kx,y = kx + b,,y =

ax?, y = axd,

Y = vX, Y = — B 3aBUCUMOCTH OT 3HAYEHUH KOI()PUIIUEHTOB;
X

OIUCKHIBATH UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 1O (hopMmyIe.
I[IpuBoauTh mNpHMEPbI KBAaIPATUYHBIX 3aBHCUMOCTEH U3
peabHOMU KU3HHU, (PU3UKH, TEOMETPHUH.

BoisiBasite u 00001m1aTh 0COOEHHOCTH Tpaduka KBaIpaTUYHOU
byskmmm y = ax? + bx + C (Ipu HeoOXOAMMOCTH C
HaIPAaBJIAIOIIEH TOMOIIBIO).

CTpouTh 1 H300paKaTh CXeMaTHYeCKH rPadUKH KBAIPATUIHBIX
(yHKIwmii, 3a0aHHBIX popMyTaMu Bugay = ax%,y = ax? + q, Y
=akx + p) y = ax’ + bx + c (upu HEOOXOJUMOCTH C
BU3YaJbHOMN OIOPOH).

AHAJIU3UPOBATH U MPUMEHSATH CBOICTBA N3yYEHHBIX ()YHKIIHHA
IUIE WX TIOCTPOEHUs, B TOM 4YHCIE C IOMOIIBI0 LU(MPOBBIX
pecypcoB.

YucaoBble
MOCJIeI0BATEIHLHOC
TH

(15 u)

IToHsATHE YMCIOBOU OCIENOBATEILHOCTH.

3amaHue TOCIE0BaTEIILHOCTH PEKYPPEHTHOH (dopmynol u
dbopmyII0ii N-TO YIeHA.

ApudmeTrueckasi U reoMeTpudeckasi mporpeccuu. @opmyssl N-
ro 4wieHa apupMeTHUYEeCKOH U TeOMETPUUYECKOM MPOrpeccuid,
CYMMBI TIEPBBIX N YJICHOB.

Hszo0padicenue unenos apugpmemuyeckol u 2eomMempuiecKkoll
npozpeccutl MmoYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUATbHBLU POCH.

Cnoorcrvle npoyenmeol.

OcBauBaTth n NMPUMCEHATDb WHICKCHBIC O6O3H2U~I€HI/I$Ij CTPOUTDH
pe€deBbi€¢ BbLICKA3bIBAHUA C HCIIOJIB30BAHUEM TEPMHHOJIOIUH,
CBSI3aHHOM C MOHATHEM MOCIICI0BAaTEIHHOCTH.

AHaJII/I3I/Ip0BaTI> (bOpMy.]'Iy N-ro 4JjieHa MocJaea0BaTCIbHOCTH UIIN

PEKYPPEHTHYIO dhopmymy " BBIYUCJIATH YJIEHBI
MOCIeIOBAaTeNIbHOCTEH,  3aJaHHBIX  ATUMH  (hopmymamm.
YcranaBauBarhb 3aKOHOMEPHOCThH B MMOCTPOEHUH

MOoCJICAOBATCIBHOCTH, €CJIM BBIITHCAHBI TECPBBIC HCCKOJIBKO eé
YJICHOB.

PacnosHaBath  apu(METHUECKYIO M T'€OMETPHYECKYIO
MIPOTPECCUU TIPU Pa3HBIX CIIOCO0AX 3a/1aHUs.

Pemiate 3amaun ¢ ucnoiab3oBaHHEM (OpMyNl N-TO  4JEHA
apu(METHYECKOW U TEeOMETPUYECKOH MPOrpeccuil, CyMMBI
MEPBBIX N YIEHOB C OMOPOH Ha CIPaBOYHYIO MH(OPMALHIO.
H306pa:)fcamb yjieHbl  NOCAE008AMENAbHOCIU  MOYKAMU — HA
KOOPOUHAMHOU NIOCKOCU.

PaccmarpuBaTh NpUMepbI NPOLECCOB U ABJICHUN U3 PEealbHON
KHU3HM, WJUIIOCTPUPYIOLIME M3MEHEHHE B apu(pMETHYECKOU
IPOrPECCUH, B TEOMETPUYECKON IPOTPECCUH; UZ00PaAdICaAmb

72




coomeemcmayouue 3a8UCUMOCU 2PAPu1ecK.

Pemiats mpocreiilide 3aJauyM, CBA3aHHBIE C YHCIOBBIMU
MOCTICIOBATEILHOCTSIMA, B TOM YHCJE 3aJa4dl M3 peabHON
KU3HU  C  WCTIOJB30BAaHMEM  IHQPPOBBIX  TEXHOJOTUU
(2MEeKTPOHHBIX TaOIUII, TPaPUUECKOro KalbKyasITopa U T.I1.).
Pewamp 3a0auu Ha crodxchvie npoyeHmovl, 8 MoM Yucie 3a0auu
U3 peanbHoll NPAKMUKU (C UCHOTb308AHUEM KATbKYISAMOPA).
3HAKOMHTHCSI ¢ HCTOPHE Pa3BUTHS MATEMATHKH.

IHoBTOpEHue,
00001IEHHE,

CUcCTeMaTu3anusa

3Haﬂnﬁ1

(18 1)

Yucaa W BbIYMCIEHHs (3alUCh, CpPaBHEHUE, NEHCTBUA C
JICMCTBUTEIIBHBIMA YWCJIAMM, YHUCIIOBasg IpsiMas; MPOLEHTHI,
OTHOIIEHHUS, IPONOPIIMH; OKPYIJIEHUE, TPUOJINKEHHE, OLIEHKA;
peleHHe TEKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOO0M).

AJiredpanyeckue BbIpaKeHMsI (mpeobOpa3zoBanme
anredpanyecKux BbIPAKEHUH, T0IYCTUMbIE 3HAUEHUS).
@®yHkiun (MOCTPOCHUE, CBOWCTBA H3YYCHHBIX (YHKIIHIA;,
rpaudeckoe pereHne ypaBHeHUI U UX CHCTEM).

OnepupoBarh NOHATHAMH. MHOXECTBO, IOJMHOXKECTBO,
olepanuy HaJl MHOKECTBaMU; HCIOJIb30BATh Ipaduueckoe
IIPEICTABIEHUE MHOKECTB ISl ONIMCAHUS PEAJIBHBIX ITPOLIECCOB U
SIBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTrUX y4eOHBIX IPEIMETOB.
AKTyaJIM3MPOBATh TEPMHHOJIOTHIO H OCHOBHBIE ICHCTBH,
CBSI3aHHbIE C YUCJIAMM. HATypaJIbHOE YHCIIO, IPOCTOE U
COCTAaBHOE YHUCIIA, JEIUMOCTb HAaTypaJIbHbIX YUCEIl, MPU3HAKU
JEIUMOCTH, 1IeJI0€ YUCIIO0, MOJYJb YUCIa, OOBIKHOBEHHAs U
JecaTU4Has ApoOH, CTAHJAPTHBINA BHJI YUCIIA, apUPMETHUECKUN
KBaJpATHBIA KOPEHB.
BbInOJaHATH 1eHCTBUS, CPABHMBATDH M YNIOPSA/A0YMBATh YKCIIa,
IIPEICTABIATh YHUCJIAa HAa KOOPAUHATHOM IIPSAMOM, OKPYIJIATH
Ylclia; BBINOJHATH, NPUKHAKY M OLEHKY pe3ylbTara
BBIYMCIICHUM.
Pematp TekcToBbIE 321a4H aPH(PMETUIECKUM CIIOCOOOM.
PemaTs npakTu4eckue 3a1a4m, COAEPKaIINe IPOLEHTHI, 10JIH,
4acTH, BbIPaKaloIlllle 3aBUCUMOCTH: CKOPOCTh — BpeMsl —
paccTrosiHMe, LeHa — KOJHYECTBO — CTOMMOCTb, OO0BEM
paboThl — BpeMsi — MPOU3BOJUTEIBHOCT TPY/IA.
Pa3Ompartpb peanbHble )KU3HEHHBIE CUTYyallud, (DOPMYJIHPOBATH
WX Ha S3bIKE MaTeMaTUKH, HAXOAUThb pEIICHHUE, MPUMEHsA
MaTeMaTHYECKHUH anmnapar, HHTePIPeTHPOBATh PE3yibTaT
OnepupoBarh NOHSATUSIMU. CTENEHb C IEJIBIM IIOKA3aTENIEM,
apu(pMeTHUECKU KBaJpaTHBIH KOPEHb, MHOTOYJICH,
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anredpanveckas 1poOb, TOKIECCTBO.

BbINOJHATE OCHOBHBIC AEHCTBHUSA. BBIIOIHATH PACUYETHI IO
dbopMynaM, TpPeoOpPa3oBHIBATE IIENbIE, APOOHO-PAIIMOHATLHBIC
BBIDOKEHUSI U  BBIPAXKEHUS C KOPHSIMH, pEaJTu30BbIBATDH
pa3jloKEHUE MHOrOYJeHa Ha MHOXKUTEIM, B TOM YHUCIE C
UCIONIb30BaHWEM (OpMYNT pa3HOCTH KBaJpaTOB U KBajJpara
CYMMBI M Pa3HOCTH (C OMOPOM Ha CHPaBOYHYIO MH(POPMAIIHUIO);
HAXOJUTh JOMYCTHUMbIC 3HAYEHUS MEPEMEHHBIX A APOOHO-
palOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaenupoBath ¢ MOMOUIbIO (GOPMYT peanbHbIE MPOLECCH U
SIBIICHUSL.

OnepupoBath NOHATHAMM: QYHKIMS, TpaduK QYHKIUH, HYIH
GYHKIMHM, T[POMEXYTKHM  3HAKOMOCTOSHCTBA, IMPOMEXKYTKHU
BO3pacTaHMsl, yObIBaHUS, HAUOOJIbIIIEE U HAUMEHBLIEE 3HAYCHUS
¢byHKLIMH.

AHAJIN3UPOBATH, CPABHUBATD, 00CY:K1aTh CBONCTBA (QYHKIIHH,
CTPOMTH UX TpaduKy.

OnepupoBarh MNOHATHAMM:. TpsMasi MNPONOPLHOHATIBEHOCTD,
oOpaTHas  TPONOPIHOHATIBHOCTh,  JIMHEWHas  (QyHKUUs,
KBajpaTH4Has QyHKIus, mapadosua, runepoona.

Hcnonb3oBaTh rpauKHu 11 ONIPEIeTICHIS CBOICTB, MPOIIECCOB
U 3aBUCHUMOCTEH, Al pelleHus 3aJad U3 JPYrux Yy4eOHbIX
IIPEIMETOB U PEaJbHOW MXU3HU; MOAEJMPOBATH C IOMOIIBIO
rpaduKOB peanbHbIE MPOILIECCH U SABICHUSI.

Boipaxath popMyJiaMu 3aBUCUMOCTH MEX]TY BETHUNHAMHU.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYYEHMUS)

7 knacc (He MeHee 68 )

HasBanmue
pasnaesa (Tembl)

OcHoBHOE conepkaHue

OcHoOBHBIE BU/IbI IEATEJIbHOCTH 00y YAIOIIUXCH
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Kypca (4ucjio

4acoB)
IpocTeiimme [pocreiimme reoMeTprHYecKiue OOBEKTHI: TOUKH, MIPSIMBIE, JTyqH | POpMYJIMPOBATH OCHOBHBIC MIOHITHS U OTPEICICHHUS.
reoMeTpuyecKkne |1 Yribl, MHOTOYTOJIbHUK, IOMAHas. Pacno3HaBaTh  W3y4YeHHbIE  TeOMeTpUyecKue  (Urypsi,
durypsi CMeXHBIC U BEpTUKATBHBIC YTJIbL. onpeneJiiTh WX B3aUMHOE PACIIOJIOKCHHUE, BBIMOJIHSITH
U UX CBOMCTBA. Pabora ¢ mpocTeiiimmumu yepTeKaMu. 4epTéX MO YCIOBUIO 33a/a4Ml (C HMCIIOJIb30BAHUEM CMBICIOBOM
N3mepenne M3mepenue JWHEHHBIX M YIJIOBBIX BEJIMYWH, BBIYUCICHHE |ONOPHI: HABOMAILIME BONPOCH W/WIM aIrOpUTMa Y4eOHBIX
reOMeTpUYecKHX |OTPE3KOB U YIJIOB. NeHCTBH).
BeJIHYUH [lepumerp w  momanp  ¢uryp, coctaBieHHBIX U3 |IIpOBOAMTH MPOCTEWIIHE TOCTPOCHUS C TOMOIIBIO IUPKYJIS U
(14 4) IIPSIMOYT'OJIBHUKOB. JIMHEUKH.
N3mepsATH TMHEHHBIC U YTIIOBbIE BETMUNHBI TEOMETPUUYECKUX U
MPAKTUYECKUX 0OBEKTOB.
Onpenensitb «Ha TJa3» pa3Mepbl pealbHBIX OOBEKTOB,
NPOBOMTH IPYOYIO OLIEHKY X Pa3MEpOB.
Pemiath 3a1aui Ha BBIYMCIICHHE JIJIMH OTPE3KOB U BEJIUYHH
YTJIOB.
PemaTh 3a/1aun Ha B3aMMHOE PACIIOIOKEHNE T€OMETPHUECKHIX
buryp.
IIpoBoauTh Ki1accU(DUKAINIO YTIIOB, BHIYUCIATD JINHEHHBIC U
YIJIOBBIE BEJIMYUHBI, MPOBOAUTH HECH0KHbIE HEOOXOIUMBIC
JI0Ka3aTesbHbIE PACCYXKICHUS.
3HaKOMUTBLCS C UCTOpUEH Pa3BUTHUS FeOMeTPHH.
TpeyrojbHUKH [lonatue o0 paBHBIX TpeYrojbHUKaX ¥  NepBUYHBIC | Pacmo3HaBaTh Mapbl PaBHBIX TPEYrOJBHHKOB HAa TOTOBBIX
(22 u) MpEJCTaBICHUS. O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTexax (C ykazaHHEM MPHU3HAKOB) MPH HEOOXOJUMOCTHU C

NpU3HAKa PaBEHCTBA TPEYTOJIHLHUKOB.
[lpu3Haku  paBeHCTBA  NPSAMOYTOJNBHBIX  TPEYTOJIbHUKOB.
CBOICTBO MEMaHBI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOGEIpeHHBIE U PABHOCTOPOHHUE TPEYTrOIbHUKH. [Ipu3Haku
Y CBOWCTBA PaBHOOEIPEHHOTO TPEYTrOJIbHUKA.

[TpoTuB GonbIICH CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJBIINI

YT OJL.

BHU3yaJIbHON OMOpPOiA.

BeiBoguth  crneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJHLHUKOB.

®opMyJIIPOBATH OIpEIECIICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeJuaHbl TPEYroJIbHUKA; CEPEAMHHOIO IMEPIEHIUKYIspa
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[IpocTeliine HepaBEeHCTBA B T'€OMETPHH.
mpeyeonvHuka. Hepasencmeo nomanotl.

[IpsAMOYTOJIBHBINA TPEYTOIBHHK C YoM B 30°.
HepBHe MOHATHA O J0Ka3aTCJIIbCTBAX B TCOMCTPHUH.

Hepasencmeo

OTpe3Ka; INepuMeTpa TPEYrolbHUKAa IPU HEOOXOJUMOCTH C
OIIOpPOM HA AJITOPUTM IIpaBUJIA.

®opMyJIMpoBaTh CBOMCTBA M NPU3HAKK PABHOOEAPEHHOTO
TPEYroJIbHUKA.

CTpouth 4epTexu, pemaTh 3a1a4M C MOMOUIbI0 HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTH MpPU3HAKU  PABEHCTBA  MPSMOYTOJbHBIX
TPEYTrOJIbHUKOB B 3a/adaxX (C HCIHOJIb30BAHUEM CMBICIOBOM
OTIOPBI: HABOJAIIME BOMPOCHI HW/MIW aJIrOpUTMa Y4eOHBIX
NeHCTBH).

Hcnonb3oBath 1UPPOBBIE pECYPCHI
CBOWCTB M3y4aeMBbIX puryp.
3HAKOMMTBCS ¢ MCTOPHEH Pa3BUTHS T€OMETPHH.

JI  HUCCICJ0BAHUA

IMapajneabHbie
npsiMmbie, CyMMa
yIJIOB

[TapannensHble nOpsiMble, MX CBOWcTBAa. HakpecT mnexaiue,
COOTBETCTBEHHBIE M OJIHOCTOPOHHHUE YTJIbI (00pa30BaHHBIC TIPU
MepPEeCceUeHNH MapalieIbHbIX IPSIMbBIX CEKYIIeH).

®opMyJIMpoBaTh MOHATHE  IapaUIEIbHBIX
HAXOIMTh IPAKTUYECKUE IIPUMEPBI.
H3yuars cBoiicTBa yrioB, oOpa3oBaHHBIX MpPH IEepeceyeHUU

IIPSIMBIX,

TPeyrojbHHKa [lpu3Hak  mapauieIbHOCTH  MOPSAMBIX  YEpPE3  PaBEHCTBO | apajuICIbHBIX NMPSAMBIX CEKYLIEH
(14 ) PacCTOSHUI OT TOYEK OJHOM NMPSAMOM 1O BTOPOH MPSAMOM. IIpoBoauTs poKazarenbcTBa. DOPMYJHPOBATH TeopemMy
CymMa yriioB TpeyrojibHHKa U MHOTOYTI'OJIbHUKA. [apaJUIeIbBHOCTH  JIBYX IPSMBIX C  IIOMOIIBIO  YIJIOB,
BHemnue yrisl TpeyrojabHUKa 00pa30BaHHBIX MPH MEPECEUCHUH JTHX TNPSAMBIX TpETbel
MPSMOM.
BbIYHCJIATE CyMMY YIJIOB TPEYrojdbHUKA U MHOTOYTOJIbHUKA.
Haxoauth unciaoBble M OYyKBEHHbIE 3HA4YEHMsI YIJOB B
r€OMETPUUECKHX 33a/a4ax C MCIOJIb30BAaHUEM TEOPEM O CYMME
YIJI0B TPEYrojdbHUKA U MHOTOYIOJIbHHKA.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSA T€OMETPHH.
Okpy:KHOCTH OKpy’KHOCTB, XOpIbl U JIUAaMETPHhI, UX cBoiicTBa. KacarenpHas k| @opMyIMpoBaTh  ONpelejieHUsl.  OKPY)XHOCTH,  XOpJIbI,
" KpYT. OKpykHOCTH. OKpYy’KHOCTb, BIMCaHHAas B Yroil. [lowamue o|nuameTrpa W KacaTelbHOW K OKpyXHocTH. H3ywarh wux
I'eomerpuueckne |I'MT, npumenenue 6 3aoauax. buccexmpuca u cepeOuHmblll| CBOWCTBA, TIPU3HAKH, CTPOUTD YEPTEKH.
NOCTPOCHHS NepReHOUKYIAp KaK 2e0Mempudeckue mecma mouex. HccnenoBarhb, B TOM 4KClle HCNOAb3YS IM(POBBIE pecypehl:
(14 u) OKpy>KHOCTb, ONUCaHHAsI OKOJIO TPEyroyibHHKa. BrucaHHas B |OKpY>KHOCTb, BIMCAaHHYIO B YIOJ; LEHTP OKPY>KHOCTH,
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TPEYTOJIbHUK OKPYKHOCTb.
Ilpocmetiwue 3a0auu Ha nocmpoeHue.

BIIMCAHHOMW B YT0JI; pAaBEHCTBO OTPE3KOB KacaTeIbHBIX
Hcnonvzoeamv memoo I'MT ons doxkazamenvcmea meopem o
nepeceueHuu OUCCEKmMpUc y2io8 mpey20IbHUKA U cepeOuHHbIX
NnepneHOUKyIsApo8 K CMOPOHAM MPEY20IbHUKA C NOMOUbIO
I'MT.

OBianeBaTtb NOHATHSIMH  BIMCAHHOM W OINMCAaHHOMU
OKPY>KHOCTEH  TpEyrojibHUKa, HaXOAMTh IIEHTPHl 3THUX
OKPY>KHOCTEH C OMOPOM Ha aJITOPUTM TIpaBUJIa.

Pematrb OCHOBHBIE 3aJa4M HA NMOCTPOEHME: yria, PaBHOTO
JAHHOMY; CEpEIMHHOTO MNEPIEeHIUKYspa JaHHOIO OTpPEe3Ka;
pSAMOM,  NPOXOIMAIEH  Yepe3  JaHHYI  TOYKYy U
MEPIEeHIUKYIAPHONU TAaHHOW MPSIMON; OMCCEKTPUCHI TaHHOTO
yria; TPEyroJlbHUKOB 10 PA3JIWYHBIM DJIEMEHTaM IpHU
HEO0OXOIMMOCTH C HAMIPABJISIIOIICH TOMOIIBIO.

3HAKOMUTBLCH C HCTOPHEN Pa3BUTHS T€OMETPHH.

IToBTOpEHHUE,
00001ICHUE
3HAHUM

(49)

[ToBTOpeHne 1 0000IIEHNEe OCHOBHBIX TOHSTHH M METO/OB
Kypca 7 Kiacca.

PemaTth 3agauyn Ha IMOBTOPCHHUEC, WJINIIOCTPHUPYIOIIUC CBA3U
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 ki1acc (He MeHee 68 u)

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coiep:xaHue

OcHoBHbBIE BU/BI J€ATCJIBHOCTHA oﬁyqammnxcsl

YeTpIpéXyrojabHUK
"

[Tapannenorpamm, €ro Npu3HaKu U CBOMCTBA. HacTHbIE Cilyyau
170:¢

napajiesiorpaMMoB  (IPSAIMOYTOJIBHUK, pPOMO, KBaapar),

N300paxkaTh U HAXOAUTH Ha YepTekKaX YEThIPEXYIOJbHUKU
Pa3HBIX BUIOB U UX JJIEMEHTHI.
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(12 )

Npu3HaKu 1 cBokcTBa. Tpamenus. PaBHoOOKas ¥ MpsAMOYTOJIbHAS
Tpamnenumu.
Yosoenue meouanvl. llenmpanvuas cummempus

®opmyaupoBaTh omnpe/eeHHA: napasuiesorpamma,
NpSMOYTOJbHUKA, poM0ba, KBaapara, Tpameluu, paBHOOOKOMH
Tpanenuy, IpsIMOYTOIbHON TPATICIUH.

Hcnonb3oBaTh NpM  pelieHUH TMNPOCTEHIIUX  3aaav
NpU3HAKK M CBOWCTBA: MapayuieJorpamMMa, MpsiMOYTOJIbHHKA,
poM0Oa, KBajgpara, Tpameuud, paBHOOOKOH Tparmenuw,
NPSIMOYTOJIBHOM Tpanenun.

IIpuMeHsATH MeTOd YIBOCHHUS MEIMAHbl TPEYTOJIbHUKA C
OIIOPOH Ha aJrOPUTM IIPaBHIIA.

Hcnoan3oBaTh 1H(POBBIE pecypchl I HCCIETOBAHUS
CBOWCTB M3y4aeMbIX GUryp.

3HAKOMUTHCS C UCTOPHEH Pa3BUTHS reOMeTPUH.

Teopema Pajieca
U Teopema 0
NMPONOPUHOHAIBH
bIX OTPe3Kax,
MOX00HEIE
TPeyroJibHUKH
(15 u)

Teopema Daneca u meopema o npONOPYUOHANLHLIX OMPE3KAX.
CpenHsist TUHUS TpEeyroJibHUKA. Tparemnus, e€ CpeaHss JTHHUS.
Ilponopyuonanvuvie  ompe3Ku, NOCMpOEHUe  YemeEPmoco
NPONOPYUOHATLHOZO OMPE3KA.

Csoticmea yenmpa macc 8 mpey2oabHuKe.
Ilooobuvle  mpeyeonbHUKU. Tpu  npusnaka
mpeyzonvhukog. IIpakTnieckoe mpuMeHeHHe.

nooobus

IIpoBoAMTH MOCTPOEHHUS C IOMOIIBIO LIUPKYJI U JIMHEUKU C
ucronb3oBaHue  TeopeMbl  @ameca U TEOpeMBl O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
MPOMOPLUUOHANIBHBIM OTPE30K C OMNOpPOW Ha 3PUTENbHYIO
HarJIJHOCTb.

Haxoauth no100HbBIE TPEYTrOJbHUKH Ha TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX TPU3HAKOB MOJO0US TpU
HE0O0XOAUMOCTHU C BU3YaJIbHON OIOPOH.

PemaTs 3agauum Ha 1oJ0OHBIE TPEYTrOJBHUKHU C MOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOCHMSI YEPTEXKEN U HAXOXKICHUS
MONOOHBIX  TPEYroJbHUKOB  MpPU  HEOOXOOUMOCTH €
HaIIpaBJIOIIEH [TOMOLIBIO.

IIpoBoanTh 10Ka3aTEJBCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB
1oJ100UsI HECJIOXKHBIX I'€OMETPUYECKHUX 3aJad C ONOpoi Ha
ANTOPUTM YUEOHBIX JICHCTBUH.

IlpuMeHsiTH  NOJNYYEHHbIE  3HAHMS  [PU  PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4 IPU HEOOXOIUMOCTH
C HAIPABJISIIOLIEN TOMOIIBIO.

3HAKOMUTBLCH C HCTOPHEN Pa3BUTHUS T€OMETPHH.
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ILinomans.
Haxoxnenue
mJioiaaen
TPEyroJibHMKOB

U MHOT0YT0JIbHBIX
¢uryp. Ilnomaan
Nox00HBIX puryp
(14 uv)

[Tonsitue 06 oO1IeH TEOPHUH TIIOIIAIH.

@opmynbsl AJiA IUIOMIAA TPEYroJbHUKA, TMapajlielorpaMma.
OmHouwenue naowaoei mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu oowetl 6bICOMO.

Buiyucaenue niowaoeti cnodcuvix ¢pueyp uepes pazdueHue Ha
yacmu u 0ocmpoeHue.

[Tnomaau ¢uryp Ha KiIeTdaToi Oymare.

[Tnomaau nogo6HbIX Guryp. Beruucnenue miomazeit. 3agadn c
NPaKTUYECKUM COJNIep)KaHueM. Peuwienue 3a0au ¢ NOMOWbIO
Memooa 6CnoMo2amenbHol NIOWAOU.

OBaaaeBaTh NEPBUYHBLIMHA IIPEACTABJICHUSAMU 00 O6HI€I>'I

TeopuHu I1iomanu (Mepsl), (pOpMyJaHPOBATH CBOICTBa
IUIOUIA/IH, BBISICHATh UX HATJISIAHBIN CMBICIL.

[lpumensats  ¢opmyasl  IUIOHMIAAM  [ApajuieIorpamma,
TPEYrojdbHUKA, Tpalmeluu ¢ OINOpPOH Ha CIPABOYHYIO
MH(OPMAILIHUIO.

IIpumeHsaTH bopMyibl IJIOIAN BBIITYKJIOTO

YeThIPEXYTrObHUKA Yepe3 TUaroHald U yrojl MEeXIy HHUMHU C
OTIOPOH Ha CTIPABOUHYIO HHPOPMAIIHIO.

Haxonuth mmomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOM
Oymare, MCI0JIb30BATh Pa30MEeHIE HA YaCTH U IOCTPOCHHE.
Pa30upath npuMepbl UCIIOIB30BaHUS BCIIOMOTATENbHOMN
TUTOINAH JUIS PELICHUS T€OMETPUUYECKUX 3a/1au.

Haxoguth 1utomanu mnonoOHBIX ¢Quryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BbIYHCcJIsITH TUTOMIAIN Pa3IMIHBIX MHOTOYTOJIBHBIX (QUTYP.
Pemartp 3agaum Ha [UIOIAAb C MPAKTUYECKUM COJIEp>KaHHEM
MOCJIe COBMECTHOTO aHaJN3a.

Teopema
IMudgaropa u
Havyajaa
TPUTOHOMETPUH
(10 )

Teopema Iludaropa, e€ ngoka3zaTeNbCTBO M MPUMCHCHHUE.
O6partHas Teopema [Iudaropa.

OnpeneneHre TPUTOHOMETPUUECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPHUUYECKHE  COOTHOLICHUS B  HPSIMOYTOJIBHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
CooTHOIIEHHUsS ~ MEXAY CTOPOHAaMH B  MPSMOYTOJbHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBaTth Teopemy Iludaropa, mcmoab3zoBath €€ B
IIPAKTUYECKUX BBIYUCICHUSIX.

Brianers NOHATUSAME TPUTOHOMETPUYECKUX (PYHKIIUI OCTPOTrO
yIia, HPOBEPATh UX KOPPEKTHOCTD.

BbIBOAMTL  TPUTOHOMETPHUYECKHE  COOTHOLICHHS B
IPSMOYTOJIBHOM TPEYTOJIBHHUKE C OMOpOH Ha CIPABOYHYIO
WH(POPMALIHUIO.

HcceaenoBaTh  COOTHOUIGHWSI  MEXAY  CTOPOHAMH B

MPAMOYTOJIbHBIX TPEYroJIbHUKaX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIONICH MTOMOUIBIO.

HUcnonb3oBate  Gopmynbl  NpuUBEACHUS U
TPUTOHOMECTPUUCCKOC TOXIACCTBO AJId HAXOXKICHUA
COOTHOIICHUH MEXIy TPUTOHOMETPUYECKUMH (YHKIUSIMHU
Pa3JIMYHBIX OCTPBIX YIVIOB C OINOpPOM Ha CIPaBOYHYIO

OCHOBHOC
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nH(pOopManuo.

IIpuMeHsITH TOTYYEHHBIE 3HAHUSA U YMEHHUS TPU PEIICHUU
MPaKTUYECKUX 3a1a4 (Mpu HEOOXOIUMOCTH C OINOPOW Ha
AJITOPUTM IIPAaBUJIA).

3HAKOMUTHCS C HCTOPHEH Pa3BUTHSI T€OMETPHUH.

Yriasbl B BrincanHble M LEHTpaIbHBIE YIUIBI, YIOJ MEXIY KacaTeslbHON U | PopMyJMpPOBATHL OCHOBHBIC ONpENEICHUS, CBS3aHHBIC C

OKPY>KHOCTH. XOpIoH. yriaamH B Kpyre (BIMCAaHHBIN yToJl, HEHTPaIbHBIN Yrom).

Bnucannble VYTibl MEXIY XOpIaMU U CEKYLUMH. HaxonuTh BNMCaHHBIE YIJIBI, ONUPAIONIUECS HA OIHY IYTY,

U ONHMCAHHbIE Brincannble 1 OnmMCcaHHBIE YETHIPEXYTOJIBHUKY, UX MPHU3HAKH U | BBIYUCISTH YIIIbI C TOMOIIBI0 TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThIPpeXyroJabHUK |CBoWcTBa. IlpuMeHeHHMe HTUX CBOMCTB NpU  pEIIEHUH | TEOPEMBbI O BIHUCAHHOM YEThIPEXYTOJbHUKE, TEOPEMBI O

U. reOMETPUYECKHX 3aau. LIEHTPAJbHOM YIJI€ MpU HEOOXOAMMOCTH C BH3yaJbHOU

KacarejbHble B3aumHoe pacnonoxeHue IBYyX OKpykHocTeil. Kacanue |onopoil.

K OKPY’KHOCTH. OKPYXHOCTEH. HccaenoBathb, B TOM 4HCIIE C TOMOLIBIO HIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIC YETHIPEXYTOJIbHUKH, BHIBOAUTH UX

OKPY>KHOCTeH CBOMCTBA U MPU3HAKY [10CJIE COBMECTHOI'O aHAJIN3A.

(13 9) Hcnoab30BaTh 3T CBOWCTBA W TNPHU3HAKU IPHU PEHICHUU
3ajad.

IToBTOpeEHue, [ToBTOpEHNE OCHOBHBIX MOHATUH W MeTOAO0B KypcoB / u 8 |Pemarp 3agaum Ha NOBTOpEHHE, WUIIOCTPUPYIOILUE CBS3U

00001IeHue KJIaCCOB, 00001IIEHNE 3HAHMIA. MEXy Pa3IUYHBIMU YacCTSMHU Kypca.

3HAHUH

(4 4)

9 kuaacc (He MeHee 68 4)

Ha3Banmue
pa3aeJia (TemMbl)
Kypca (4uciao
4acoB)

OcHOBHOe coepKkaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00Y4aI0IAXCS
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Tpuronomerpusi. |OmnpeneneHue TpuroHoMerpudyeckux (GyHkuui yrios ot 0° go| @opMyJHpoBaTh  ONpeJeeHUs]  TPUTOHOMETPUYECKUX
Teopembl 180°. Kocunyc u cuHyC mpsMOro M Tymoro yria. Teopema|(QyHKIUI TymbIX U NPSAMBIX YIJOB C BU3YaJbHOH OMOPOH.
KOCHHYCOB M KocuHycoB. (OO0o006ménHas) TeopemMa cuHYcoB (¢ panunycoM | DopMylIHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONKCAaHHOM OKPYXHOCTH). Haxok1eHne JJIMH CTOPOH U BEJIMYKH | PaILyCOM ONHUCAHHON OKPYKXHOCTH).
Pemenue YIJI0B TPEYrOJIbHUKOB. Pemiath TpEyroJpbHWKH C OMOPOH HA aNrOpUTM Y4eOHBIX
TPEyroJIbHHKOB ®opmyna MIomaa TPEYrojJbHUKA Yepe3 JABE CTOPOHBI M YIOJ | I€HCTBUM.
(16 ) Mexay HuMHu. PopMyna IIIomaan 4eTHpEXYTroibHUKA Yepe3 ero | Pemate  mpakTHyeckne — 3agayd,  CBOAsAIIMeCs] K
JIMaroHaJIHN U yroJl MEXy HUMH. HAXO0KIEHHIO PA3TNYHBIX 3JIEMEHTOB TPEYTroJIbHIKA.
[IpakTHyeckoe NpUMEHEHHE TOKa3aHHBIX TEOPEM.
IIpeoopaszoBanme |[lonamue o  npeobpasosanuu  NOOOOUAL. OcBauBarthb NOHSITHE peoOpazoBaHus nooous.
noa00usl. Coomeemcmeennvie 21emMermovl NOOOOHbIX Pueyp. HccienoBaTh OTHOIICHHE JTMHEHHBIX JIEMEHTOB (UTYp MPHU
MeTtpuueckue Teopema o0 npouszsedenuu ompe3koé Xxopo, meopema o |npeodpazoBaHuu nopoous. Haxoaute npumepsl nogodus B
COOTHOIIIEHHUSI B npousseo0eHu’ Ompe3Kos CeKywux, meopema O Keéaopame |OKPYKarOUeH JeHCTBUTEIbHOCTH.
OKPY>KHOCTH kacamenvHoll. [Ilpumenenue 6 peutenuu ceomempuieckux 3a0ay. | Belieooums mempuueckue coommoutenus mexircoy ompesKamu
(10 v) X0pO, CeKywux u KacameabHblX ¢ UCNONb30BAHUEM BNUCAHHBIX
Vo8 U NOOOOHLIX MPEY20NbHUKOS.
Pewamb ceomempuueckue 3a0auu u 3a0auyu U3 pedaibHOlU
HCU3HU C UCTIONBIOBAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl Omnpenenenre BEKTOPOB, CIOKEHNUE U PA3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHI Kak HANpaBJICHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOpa Ha YUCIIO. HCCIe0BaTh r€OMETPUYECKHM (mepemenieHue) u
®usndeckuii 1 reOMETPHYECKHI CMBICIT BEKTOPOB. ¢usmuecknii  (cuia) CMBICIBI BEKTOPOB C OMOPOH Ha
Pasnoxxenne BeKTOpa Mo JABYM HEKOJUIMHEAPHBIM BEKTOPAM. BOTIPOCHBI TIIaH.
KoopaunaTs! BekTopa. 3HaTh omnpelgeleHUsl CYMMBI M Pa3HOCTH BEKTODOB,
CkansipHoe TpOM3BEIEHUE BEKTOPOB, €r0 MPUMEHEHHE JUIS | yMHOXKEHUS BEKTOpa Ha YHCIIO, HceJ1e10BaTh
HaXOXJICHHS JJIMH U YTJIOB. reOMETPUYECKUN U (PU3NUECKUNA CMBICIIBI ITUX ONEPALii.
Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB. Pematp TeOMeTpHUECKHME 33aJaud  C  HCIIOJIB30BAHHEM
[IprMeHeHre BEKTOPOB ISl PEUICHUS 33/1a4 KHHEMAaTHKU U BEKTOPOB.

MCXaHHUKH.

PackiaabIBaTh BCKTODP IO IBYM HCKOJIJIMHCAPHBIM BEKTOPAaM.
Hcnoan3oBaTh CKaJIPHOC IMPOU3BCIACHUC BCKTOPOB,
BBIBOJAUTD €I'0 OCHOBHBIC CBOICTBA.

Borunciaarhb CYMMY, Pa3HOCTb U CKaJIXIPHOC IIPOU3BCIACHHC
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BEKTOPOB B KOOpAHHATAX.
IIpumeHATH CKalSIpHOE MPOU3BEACHHUE ISl HAXOXKJIECHUS
JUIMH ¥ YTJIOB.

JexapToBbl JlexapTOBbI KOOPIMHATBI TOUEK HA MNIOCKOCTH. OcBauBaTh NMOHSITHE MPSMOYTOJIBHON CUCTEMBI KOOPIUHAT,
KOOpAMHATBI  Ha| VpasHuenue npsamou. YTiI0BOH K03()(UIIMEHT, TaHTeHC Yria |AeKapTOBBIX KOOPAUHAT TOUKH.
IIOCKOCTH HaKJIOHA, MapajuieJIbHbIe U MEePIEeHIUKYISIPHBIE IPSIMbIC. HccnenoBath ypaBHEHUE NPSMOM M OKPYKHOCTH C OTIOPOM Ha
(9 9) VYpaBHeHHe OKpyXHOCTH. HaxokaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IJIaH.
[IEPECEUCHUS OKPYKHOCTH U MPSMOI. Haxoauts LeHTp U paguyc OKpY>KHOCTH 110 €€ ypaBHEHHUIO.
MeTo KOOpAMHAT NP PELIeHUH T€OMETPUUECKUX 3aau. PemaTh 3a1a4n Ha HAXOXKACHHUE TOYEK NTEPECCUECHUS IPIMBIX
Hcnonp30BaHUE METOAA KOOPAMHAT B IPAKTUUECKHX 3a7a4ax U OKPY>KHOCTEH € IOMOIIbIO METOJAa KOOPINHAT.
Hcnoab30BaTh CBOWCTBA YriioBOro Kodh@uIMeHTa mpsMoi
IIpY pELIEHUM 3a7ad, AJIs ONPEIENICHUS PacIOIOKEHUS
MPSMOM.
IIpuMeHSITH KOOPJMHATHI IIPU PELIEHUH T'€OMETPUUYECKUX U
MPAKTUYECKUX 3a/Jay, Il TOCTPOEHUS MaTeMaTHYECKUX
MojIeJIed peasbHbIX 3a71a4 («METOJl KOOPAUHATY).
Iloab3oBaThest AN TOCTPOCHHS M HCCIEAOBaHUN
1M (POBBIMU pecypcamu.
3HAKOMMTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUU
IIpaBunbHbIE [IpaBuibHBIE MHOTOYTOJBHUKH, BBIUHCIEHHE HX 3IIEMEHTOB.| DopMy.JIHpOBaTH orpeziesieHue IIPABUJIbHBIX
MHOIOYIOJbHUKHM. |[Yucino m M UIMHA OKpPYKHOCTU. JlJIMHA JOyrd OKPYKHOCTH.| MHOTOYTOJBHUKOB, HAXOAMTH UX 3JIEMEHTHI.
Jauna Pannannas mepa yria. IHosb30BaTHCSI MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C
OKPY’KHOCTH M [Inomans Kpyra U €ro 3JIEMEHTOB (CEKTOpa M CErMEHTA). |[IOMOINBI0 IPABWIBHBIX MHOTOYTOJIbHUKOB, ONPEAeIsATh
ILUIOIIA/Ib KpyTa. Beruncienue miomnaaeii Guryp, BKIFOYAIOIINX 3JEMEHTBI Kpyra. |9HCIIOo 7T, JJUHY 1yTH U paJHaHHYIO Mepy yTJia 110 o0pasiy.
Borunciienue IIpoBoauTHL Mepexoa OT paIuaHHON MEpHI yria K rpagyCHOU
nJIomagen ¥ HA00OpOT IO BU3YalLHOM OTIOpE.
(8 4) OnpenensiTe mwionaas Kpyra.

BeiBoauTh hopmyiibl (B rpasyCHOM U pajiMaHHON Mepe) AJis
JUIMH AYT, IUIOINAJEeH CEKTOPOB M CErMEHTOB C OMOpOil Ha
BOIIPOCHBIH TIJIaH.

BoeruucasaTes 1wiomaan Quryp, BKIOYAOMIMX 3JIEMEHTHI
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OKPY>KHOCTH (KpyTa) ¢ OTIOpOi Ha CIIPAaBOYHYIO HH(OPMAITHIO.
HaxoauTh miomaay B 3ajladyax pearbHOMN KU3HU.

JABukenust Tonamue o 0gudcenuu NIOCKOCMU. Pa30oupaTrs  npumepsl, WUTIOCTPUPYIOLME  TTOHATHS
IIOCKOCTH Ilapannenvuviii nepenoc, nosopom u cummempusi. Ocu u yeHmpsbl | ABUKEHUS, HIEHTPOB U OCEH CUMMETPUH.
(6 1) cumMmMempuu. @opMyJIMPOBATH OMNPEICICHUS MapallIeIbHOTO TepeHoca,
IIpocmetiwue npumenenus 6 peweHuu 3a0ay. IOBOPOTA U OCEBOM CHUMMETPUHM C BHU3YaJlbHOW OIOPOM.
HaxoauTth HEeMOABMKHBIE TOUKH 110 00pasIy.
HaxoauTthb 1IeHTpBI U OCU CUMMETPUI IPOCTENIINX QUTyYp 11O
oOpa3iry.
Ilpumenamop napannenvHvlil NEpPeHoc U CUMMEMPUIo Npu
peuleHUuU ceoMempudeckux 3a0a4 (pazoupamos npumepbl).
Hcnonvzoeamn 05151 nocmpoeHus u ucciedo8anutl yupposvie
pecypchbi.
IloBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MOHATHH H METOIOB KypcoB 7—9 |OmnepupoBaTh MOHSITUSAMH: GUTypa, TOYKA, MpsSIMasi, Yrol,
00001eHue, KJIacCOB, 0000IIIEHIE U CCTeMaTH3aIHsl 3HAHUH. MHOTOYI'OJIbHUK, PaBHOOCIAPEHHBI ¥  PaBHOCTOPOHHHUMN
cucremMatusauust |llpocreiimme reomerpuyeckne (UIYpHl W HMX  CBOWMCTBA. | TPEYrOJbHHMKH, TPSIMOYTOJBHBI TPEYroJbHUK, MeEJHaHa,
SHAHMIZ H3MepeHne reoMeTpu4ecKuxX BEITUUHH. OucceKTpruca W BBICOTAa TPEYrOJIbHUKA, IMapajieorpaMM,
(7 1) TpeyroabHUKHU. pPOMO, TPSAMOYTOJIBHUK, KBaJIpaT, Tpamneuus; OKpyKHOCTb,

[lapannenpHble U NEPIEHANKYISIPHBIE TIPSIMBIE.

OkpyXHOCTh U Kpyr. ['eoMeTpudeckue MOCTPOCHHs. YTIbI B
OKPY)KHOCTU.  BrucanHble U  ONHMCaHHBIE  OKPY>KHOCTHU
MHOTOYTOJIbHUKOB.
[Ipsimasi 1 OKPYKHOCTb.
UeThIpEXYTrOJbHUKH.
YEeTHIPEXYTOJIbHUKHU.
Teopema Iudaropa u Hayana Tpuronomerpun. Pemenue oOmmx
TPEYrOJIbHUKOB.

IIpaBuibHBIE MHOTOYTOJIBHUKH.

[IpeobpasoBanus mnockocty. JBmkenus. [lomooue. CummeTpus.
[Tnomans. Beraucnenue mnomasnei. [momanu nomoO6HeIX Guryp.
JlekapToBbI KOOPAMHATHI HA MIIIOCKOCTH.

Brimcannere u OIITMCaHHBIC

KacaTeJbHas; PaBEHCTBO U Mojobue Guryp, TpeyroJbHUKOB;
[IapajuIeNbHOCTE U NEPHEHIUKYIAPHOCTH IMPSIMBIX, YIOJI
MEXIY NPSIMBIMH, CHUMMETPHUS OTHOCHTEIbHO TOYKU U
MpSIMOM; JJIMHA, PAcCCTOSTHUE, BEIWYMHA yrja, IUIOMAb,
epuMeTp.

Hcnonb3oBars  ¢QopmyJibl: nepuMeTpa U IUIOMIAAN
MHOI‘OYTOHLHI/IKOB, JJITNHBI Opr)KHOCTI/I n 1iomagaun prra,
00BbEMa MPSMOYTOJILHOTO TTapasIeIeuIe 1a.

OnepupoBaTh NOHATHSAMHU: TPSMOYrOJIbHAs  CUCTEMA
KOOPJMHAT, BEKTOP; MCIOJb30BaTh JTH TOHATUS IS
HpCI[CTaBJICHI/DI JTAHHBIX U peIHeHI/ISI 3aJad, B TOM YHCJIC H3
JIPYrUX Y4eOHBIX MPEIMETOB.

Pemars 3agauMm Ha TIOBTOPEHUE OCHOBHBIX IOHSITHI,
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BekTopsl Ha MIOCKOCTH.

WUTIOCTPALIMIO CBA3EH MEXKIY Pa3JUYHBIMU YacTAMHU Kypca.
Bri0upatb MeTox 7151 pelieHus 3a1a4u.
PemaTth 3a1a4un U3 NOBCEIHEBHON KHU3HU.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
IO T'OAAM OBYYEHMUA)

7 kaacc (He meHee 34 4)

Ha3Banmue
pasaesia (TeMbl)
(4uci10 YacoB)

OcHoBHOe coaep:kaHue

XapakTepuCcTHKA 1eATeJbHOCTH 00yYar0IUXCS

IIpeacrasiienue
JaHHBbIX
(7 9)

[IpencraBnenne pgaHHbIXx B Tabnumax. [IpakTuueckue
BBIUMCJICHUS] 10 TaOJUYHBIM JaHHbIM. l3BnedeHue U
UHTepIpeTanus TaObau4HbIX AaHHbIX. [IpakTudeckas pabota
«Tabmuuen.

I'paduueckoe mpeacraBieHUEe [OAaHHBIX B BHJIE KPYrOBBIX,
CTOJIOMKOBBIX (CTOJNIOUATHIX) AMAarpaMM. UTEHHE U TOCTPOEHUE
nuarpamm. [Ipumeps! nemMorpaduyeckux quarpamm.
[MpakTrdeckas pabota «J{narpaMmeny.

OcBauBarhp Ha 0azoBoM YPOBHE CIoco0bI
NPEJICTAaBICHUS CTATUCTUYECKUX MAHHBIX U YHCIOBBIX

MacCHMBOB C TIIOMONIbIO TaOJHMI] H JUarpamMm C
UCIIOJIb30BAHUEM  aKTyalbHBIX UM  BaXHBIX JaHHBIX
(memorpaduyeckne JTaHHbIE, MPOU3BOJICTBO

MPOMBIIUICHHON U CEbCKOXO3SHUCTBEHHOW MPOAYKIIUH,
OOIICCTBCHHBIC ¥ PUPOIHBIC SIBIICHHS).

H3yyars Mmeroabl paboTbl ¢ TAOIMYHBIMH |
rpadM4ecCKUMHU TIPEICTABICHUSMHU JITAHHBIX C ITOMOIIBIO
nU(POBBIX PECYpCOB B XOJe MpaKTHUECKHX paboT (c
HaIPaBJISIONICH MTOMOIIIBIO).
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OnucareabHast
CTATHCTHKA

(8w)

Yucnossie Habopbl. CpenHee apudmerndeckoe.

Mennana 9uciioBOro Habopa. Y CTONYUBOCTh METHAHBI.
[IpaxTrueckas padbora «CpeqHue 3HAaUCHUS.

Haubonpiee 1 HauMeHbIIIee 3HAYCHUST YHCIOBOTO Habopa.
Pa3max.

OcBauBaTh Ha 0a30BOM YpPOBHE IOHSITHSI. YUCJIOBOMH
Habop, Mepa LEHTpaIbHOU TEHACHIIMU (Mepa IIeHTpa), B
TOM YHCJIe Cpe/iHee apr(pMeTHIecKoe, MeInaHa.
OnuceiBaTh CTaTHUCTUYECKUE JIAHHBIE C IOMOUIBIO
cpenHero apudmerndeckoro u MeAuaHsl. Pemars 3a1aun
(c HCrONb30BAHMEM 3pPUTENBHON HATJISIAHOCTH W/WUIU
BepOAIBbHOM OMOPHI)

HN3yyarh cBOMCTBA CPEIHHUX, B TOM YHUCJIE C ITOMOILIBIO
U(GPOBBIX PECYpPCOB, B XOAE NPAKTHUECKUX PabOT, (C
HaIPaBJISIONMIECH TOMOIIIBIO).

OcBanBaTh Ha 62a30BOM ypPOBHE MOHATHS: HauOOIbIICE
Y HauMEHbLIEE 3HAUYECHUS YUCIOBOIO MACCHBA, pa3Max.
Pemath 3aa4u Ha BBIOOp croco0a OMUCAHUS TaHHBIX B
COOTBETCTBUM C NPHUPOAOH JAHHBIX H  LEJISIMHU
UCCJIEJOBaHMsI C HAIIPABJIAIOIIEH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(6 1)

Cnyuannas usmenyueocms (npumepot). Yacmoma 3navenuil 8
Mmaccuse oannuix. I pynnuposxa. I'ucmoepammol.
IIpakmuueckasn paboma « Cnyuaiinas usMeH4u8oCms).

Oceausamv noHAmMUA. 4aCMOmMAa 3HAYEHUU 6 MAcCCuge
OAHHBIX, 2PYNNUPOBKA OAHHBLX, SUCTNOSPAMMA.

Cmpoums cucmozpammol no 0opasyy

Ocsausamsb cpaguueckue npedcmasienus pa3Hvlx U008
CYYAUHOU UBMEHYUBOCU, 6 MOM YUCNe C NOMOUBIO
Yughposvix pecypcos, 8 xooe Npakmu4eckou pabomol.

BBenenue B
Teopuio rpados
(4 9)

I'pag, eepuuna, peopo. Ilpeocmasnenue 3a0auu ¢ noMoubio
epagpa. Cmenenwv (sanenmnocms) gepuiunvl. Hucio pédep u
cymmapuas cmeneHnv gepuwiun. Llens u yuxn. Ilyme 6 cpage.
Ilpeocmasnenue o ceéasnocmu epaga. Obxo0 epaga (3iinepos
nyms). [Ipedcmasnenue 06 opuenmupoeaHuvix epagax.

Oceausamv nonamusn. cpagp, eepuiuna epagpa, peopo
epagha, cmenenv (8anieHMHOCMb 8EPUIUHBL), YeNb U YUKIL.
Oceausamov noHamus: nyms 8 epage, d1epos nymo,
00x00 epacgha, opueHmuposanHwlii cpagp.

Ooécysicoamsv  peuwienue 3a0auu HA NOUCK  CYMMbl
cmenenell gepuiun 2paga, Ha nouck oboxooa epagha, Ha
NOUCK  nymeti 6  OpPUEHMUPOBAHHbIX  epagax ¢
Hanpasusouel NOMoubIo.

Ocsausamsv cnocodwvl npeocmagieHusi 3a0a4 U3 Kypca
aneebpvl, ceomempuu, meopuu 8epoImHocmen, Opyeux
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npeomemos ¢ noMowblo 2pagos  (kapmwl, cxembl,
aneKxmpuyeckue yenu, QYHKYUOHAIbHbIE COOMBEMCMEUSL)
Ha npumepax.

BeposiTHOCTB M

Cnyuaunsiii onolm u cayyaiiHoe codvimue. Beposmuocmov u

Oceausamov nOHAMUA. CIYYAUHBIL ONLIM U CAYYAUHOE

4yacTrora yacmoma cobvimus. Ponb manogeeposimuvlx u npakmuuecku | codvlimue, MAI08ePOAMHOE U NPAKMUYECKU 00CMOBEPHOe

CJIy4aiiHOr 0 docmosepHblx cobbimuii 6 npupoode u 6 oowecmee. Monema u | cobvimue.

coObITHSA USPAIbHAS KOCMb 8 MeOpUL 8epOMHOCELL. H3yuame 3nauumocmv  MANoGepoOAmMHbIX COObIMULL 6

(49) IIpakmuueckas paboma « Yacmoma evinadenus opaay. npupode u obwecmee HA BANHCHLIX NpuMepax (asapuu,
HecuacmHule cayuau, 3awuma nepCcoHANbHOU
ungopmayuu, nepedaia OAHHbIX).
H3yuamp ponv Knaccuueckux 8eposmHOCMHbIX Mooenell
(MOHema, uepaivbHas KOCMb) 8 meopuu 8epoImMHOCMELL.
Habnrwoame u uzyuamsv uacmomy coovimuil 8 npocmulx
9KCNepUMEHMAxX, 8 MOM Hucie ¢ HOMOWbIO YUPposvix
pecypcos, 8 x00e npakmuyeckou pabomeoi.

O0o0mennue, [lpencraBnenne  ganHbiXx.  OmnucarenbHas — ctatucthka. | IlOBTOpSITH W3ydyeHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB Cly4aitHOTO COOBITHS. 3HAHUU.

(59) PemaTts 3a7a4m Ha IpeICTaBICHUE U ONTMCAHNE JAaHHBIX C

IIOMOILBI0 U3YYEHHBIX XapaKTEPUCTUK C HAINpPaBIIAIOLICH
HOMOLLBIO.

O0cyxnaTh NpUMepsI CIIy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX U IPAKTUYECKU JOCTOBEPHBIX CIIy4alHBIX
COOBITHI, UX POJIU B IPUPOJIE U )KU3HU YETIOBEKA

8 kjacc (He meHee 34 1)

Ha3Banmue
pasnaesa (Tembl)

OcHoBHOE cofepkaHue

XapaKkTepuCcTHKA AeATEJbHOCTH 00y4al0IIUXCH
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(4HCI10 YacoB)

IloBTOpEHME
Kypca 7 kjiacca
(4 w)

[IpencraBnenne  naHHbIX.  OmnmMcarenbHas  CTaTUCTHKA.
Cnydaiinas u3sMeH4MBOCTh. CpeiHue YUCIOBOro Habopa.
Crnyuaiinbie coobiTHs. BeposiTHocTn 1 yacTtoThl. Kimaccuueckue
MOJIEJIM TEOPUH BEPOSATHOCTEN: MOHETA U UTpajibHasi KOCTb.

[MoBTOpPSATH W3YYCHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.
Pemars 3agmaum (Mo BH3YaJbHOH oOmope) Ha

IpEJCTaBICHUE U ONHMCAHHWE JAaHHBIX
W3YYEHHBIX XapaKTEPUCTHK.

Pemare 3agaum (Mo BH3yaJbHOHW omope) Ha
IIPEJCTaBICHUE TPYNIIUPOBAHHBIX [AaHHBIX M OIHCAaHUE
CIy4ailHOM U3MEHYUBOCTH.

Pemars, 3agmaum (Mo BH3YaJbHOHM omope) Ha
OTIpeIeIeHNE YaCTOTHI CIyYalHBIX COOBITHI, 00CYKICHHNE
MPUMEPOB  CIIYYalHBIX COOBITHI, MAaJOBEPOSTHBIX |
NPaKTUYECKU JOCTOBEPHBIX CITy4alHBIX COOBITHI, UX POJIH
B IIPUPOJIE U JKU3HU YEIIOBEKA.

C IIOMOIIBIO

OnucarenbHasn Omxnonenus. Jucnepcus uucnogozo nabopa. Cmandapmuoe | Oceaueamv nowamua: Oucnepcus u CmManoapmuoe
CTATHCTHKA. OMKIOHeHUe YUCc08020 Habopa. [uazpammel pacceusanus. OMKIOHEHUe, UCNONb3068AMb MU XAPAKMEPUCTIUKU O
PaccenBanmue onucarnus pacceusanus OAHHbIX.
JAAHHBIX Yuacmeosamv ¢  obcyycoenuu  cunomeszvr 06
(49) omcymcmeuu UnU  HAIUYUU  C8A3U N0 OUapamMmam
pacceusanus.
Cmpoums Ouazpammvl pacceudanus no UMErUWUMCS
OQHHBIM, 68 MOM HUCe C NOMOWbIO KoMnblomepa (nocie
COBMeECMHO2O ClHClJZI/lS’Cl).
MHoxecTBa MHoxecTBO, NOAMHOXkKeCTBO. Onepanun Haj MHOXecTBaMH: | OcBamBaTh NOHSITHS. MHOXECTBO, 3JIEMEHT MHOXKECTBA,
(49) o0beAMHEHHE, nepecedeHue,  jpomnoiHeHue.  CBoiicTBa | MOIMHOXKECTBO.
olepaunuii Haj MHO>KE€CTBaAMU: HEPEMECTUTENBHOE, | BBINOJIHATH onepanumn HaJ MHO>KECTBaMHU:
COYETATENIbHOE, PACIIPEACINTENBHOE, BKIFOUCHUS. 00BbeIMHEHNE, TIEPECEUEHHE, TOTIOJIHEHHE (110 00pa3iy).
I'paduueckoe mpeacTaBIeHUE MHOXKECTB. HUcnonb3oBath CBOMCTBA: NIEPEMECTUTEIIBHOE,
COYETATENIBHOE, PACHpPECIIUTENIbHOE, BKIKOYEHUs (C

UCIIOJIb30BaHUEM BU3YaJIbHOM OTOPHI).
Hcnonb3oBath rpaguueckoe MpeicTaBIEHUE MHOXKECTB
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IIpU OINMCAaHUU DPEANbHBIX MPOLUECCOB M SIBICHUH, INpHU
peIIeHNH 3a/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB U KypCOB
(c ucroNIb30BaHUEM BU3YaIbHOMN OTIOPBHI).

BepositTHOCTB
CJIy4aiHOr 0
co0bITHSA

(6 w)

DnemMeHTapHbIe COOBITHSL. Cnyuaiinble COOBITHS.
BbnaronpustcTByromue sneMeHTapHbie coObITHS. BeposTHocTH
coObITHI. ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTApHBIMHU
coObrTusiMu. CiyyaitHbIi BBIOOD.

[paktuyeckas pabora «ONBITH C PABHOBO3MOXHBIMH
3JIEMEHTAPHBIMH COOBITUSIMID.

OcBauBatph Ha  0a30BOM  YpOBHe  IIOHATHA:
JJIEMEHTApHOE COOBITHE, CllydallHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarOMPHUSATCTBYIOIIUX  3JIEMEHTAPHBIX
cOOBITHI, paBHOBO3MO>KHBIE 3JIEMEHTApHBIE COOBITHS.
PemiaTh 3aJa4u Ha BBIYMCICHUE BEPOSITHOCTEH COOBITUI
M0 BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHH CIy4aifHOTO
onbITa (C MCHOJIB30BAHUEM 3PUTEIBHOM HAIJISTHOCTH
1/vau BepOabHOM OTOPHI).

Pemath 3aga4u Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITHIA
B ONbITAX C PAaBHOBO3MOXHBIMH  DJIEMEHTAapHBIMU
COOBITUSIMHM, B TOM 4YHCJI€ C MOMOIIBIO KOMIbIOTEpa (C
UCIOJIb30BAaHUEM  3PUTENBHOM  HAIJISIIHOCTH — W/WIU
BepOATHLHOM OTIOPHI).

IIpoBoauTh M M3y4aThb ONBITHI C PAaBHOBO3MO>KHBIMH
3JIEMEHTAPHBIMU COOBITUAMHU (C UCIOJIB30BAHUEM MOHET,
UrpaJIbHBIX KOCTEH, ApYyrux MoJIeNIEN)
B XOJ€ IpakTUYeCKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOM OIOPBI).

BBenenue
Teopuio rpagos
(4 9)

B

lepeso. Ceoticmea  Oepesa:  eOUHCMBEHHOCMb  NYMU,
CYUWecmeo8anue GUCSYEl BEPULUHDBL, CB53b MeNCOY HUCLOM
gepuiun u yuciom péoep. Ilpasuno ymHodiceHus.

Oceausamv nonamusa. Oepedo Kaxk cpag bOes yuxia,
sucAuas eepuwuna (Mucm), 6emesb depesa, nymo 6 depese,
ouamemp Oepesa.

H3yuamsb ceolicmea Oepesa: cyujecmeoganue gucayell
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU — MeHCOy  08YMsL
BEPUIUHAMU, CEA3b MENHCOY YUCIOM BEPUUH U HUCTIOM
pébep.

Yuacmeoseamu ¢ 0ocyscoenuu pewrenus 3adauu Ha nouck
u nepeuucieHue nymeil 8 oepege, onpeoeileHue UuUcid
sepuiun unu péoep 8 depese, 06x00 OUHAPHO20 Oepesda, 8
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mom ducinie ¢ npumMerHeruem npasuild YMHONCEHUA.

Cayuaiinbie
co0bITHA
(8 4)

IIpomueononoscnoe  cobvimue.  Juacpamma  dilnepa.
Obveounenue u nepeceuenue cobovimui. Hecoemecmuvie
coovimus. @opmyna crogcenus eeposmuocmei. Ilpasuno
VMHOJICEHUSL  8ePOAMHOCMeU.  YCI08HAs — 8ePOSAMHOCHb.
Hezasucumvie  cobovimus.  Ilpeocmagnenue  ciyuaiino2o
9KCnepumMeHma 6 suoe oepesa.

Ocséaueamv noOHAMUA. 63AUMHO NPOMUBONOLONCHbIE
cobvimus, onepayuu HA0 coObLIMUAMYU, 00beduHeHue U
nepeceuenue coovimuil, ouazpamma inepa (Jirepa—
Benna), coemecmmvie u Hecogmecmmubie cOObIMUL.
H3yuamb meopemul 0 geposmuocmu 00veOuHeHUus 08yX
coovimutl ((hopmyivl CLOIHCEHUSL BEPOSIMHOCTIEN).
Yuacmeoseamo 6 o6cyscoenuu pewrenusa 3aoauu, 6 mom
yucie meKcmoaule 3a0auu Ha onpeoenerue 8eposimuHocmeti
00veOuHeHusl U nepecevenHus CcooOblmuti ¢ NOMOWbIO
YyucioBol  mpamou, ouazpamm  Jiiepa,  opmyavi
CIIOJHCEHUSI BEPOSAMHOCEN.

Oceaueambp nonamun’ npasuiio VMHONCEHUS
8eposimHocmell, YCI08HAsL 8ePOAMHOCHb, He3a8UCUMbIe
cobbimus 0epeso CIy4alHo20 onvima.
H3yuams  ceoiicmea  (onpedeneHus)
cobvimuil.

Yuacmeoeamv ¢ oocysycoenuu pewenusa 3adauu na
onpeoesierue U UCNONb30BAHUE HE3ABUCUMBIX COObIMUIL.
Yuacmeoeamv ¢ oocyscoenuu pewenusa 3adauu na
NOUCK GEPOAMHOCMEU, 6 MOM HYUCie YCIO06HbIX, C
UCNONIb308AHUEM 0epesa CYUAIHO20 Onblmd.

He3a6UcuUmsblx

Oo000mIEeHME,
KOHTPOJIb
(449)

[IpencraBnenne qaHHbIX. OnucatensHas cTaTUCTUKA. ['padbl.
BepostHoCTh CIIy4ailHOTO COOBITHS. DNeMEeHTHI
KOMOWHATOPHKH.

[HoBTOpPATH W3Yy4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemiath 3a1a4u Ha IpeICTaBICHHUE U OMIMCAHUE TAHHBIX C
MTOMOIIIBIO M3YYEHHBIX XapaKTEPUCTHK (c
UCIIONIb30BAaHUEM BU3YaJbHOM OTOPHI).

Yuacmeoeamv ¢ oo6cyscoenuu pewenun 3apaum c
pUMeHEeHHeM rpadoB.

Pematb 3agaum  Ha  HaXOXIEHUE  BEPOSTHOCTHU
CIIy4aifHOTO COOBITUSI IO BEPOSTHOCTAM 3JIEMEHTapHBIX
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cOOBITHIA, B TOM 4YHCII€ B OINbBITAX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMH COOBITUSIMU (C BH3YaJILHOM OTIOPOi).
Yuacmeoeamv 6 oo6cysycoenuu pewenusn 3agaum Ha
HaXO0XKJCHHE BEepOSATHOCTEH 00BbEIMHEHNS U TTePECeUCHHS
COOBITHIA, B TOM YHCJIE HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM
rpauueckux TpPEACTaBICHUH M JiepeBa CIy4aiHOTro
OTIbITA.

Yuacmeosamv 6 ob6cyrcoenuu pewenusa 3anaum Ha
nepevrciieHrne KOMOMHAIMH (Yrciia IepecTaHOBOK, YHCTia
COYeTaHui), Ha HAXOXJIECHHUE BEPOATHOCTEH COOBITUH ¢
NpUMEHEHHEM KOMOMHATOPHKH, B TOM 4YHCIEe C
UCIIOJIb30BaHUEM TpeyroiapHuka [lackans.

9 kaacc (He meHee 34 1)

Ha3zBanue
pa3aeJia (TemMbl)
(umciio 4yacos)

OcHOBHOe coaep:kaHue

XapakTepuCcTHKA JeATeJbHOCTH 00y4al0HXCs

IHoBTOpEeHune
Kypca 8 ki1acca
(49)

HpeI[CTaBJ'IeHI/Ie JaHHBIX. OnucarenbHas CTaTUCTHKA.

Omnepanuu Hag coObITHSIMU. He3aBUCUMOCTh COOBITHIA.

IloBTOpPSATH U3y4YeHHOE U BBICTPAMBATh CHCTEMY
3HAHUM.

PemiaTh 3aga4m Ha npeAcCTaBlICHUE U ONMCAHUE JTAHHBIX.
Pemats 3agauym  Ha HAXOXACHHE  BEPOSTHOCTEU
Oo0OBeAMHEHUA U TIEepeceyeHUs] COOBITUH, B TOM YHCIIE
HE3aBUCHMBIX, C  HCIOJb30BaHUEM  TpauuecKuX
IpeJICTaBICHUM U iepeBa CIIy4aifHOTO OIBITA.

Pemats 3a7aum Ha mepevHcIeHUE KOMOMHAUUWM (dncia
NepecTaHOBOK, YHCIa COYETaHMH), Ha HaXOXJEHUE
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM YHCJIC C UCIIOJIB30BaHUEM TPCYI'OJIbHHUKA ITackans

DJIeMeHThbI
KOMOMHATOPHKH
(4 9)

Kombunaropnoe mpaBuio yMHOXeHusa. llepecTtaHOBKH.
@akropuan. CodyeTaHUsT M YUCIO COYETaHUH. TpeyeonvbHux
Ilackans. llpaktuueckas pabora «BeruucieHne BeposiTHOCTEN
C HCIIOJB30BAaHUEM KOMOMHATOPHBIX (DYHKIHMIA AIIEKTPOHHBIX
TaOJIULY.

OcBauBaTh Ha  0a30BOM  ypOBHe  NOHSITHA:
KOMOMHATOPHOE TPAaBHIIO YMHOXXEHUS, YIOPSIOUCHHAs
napa, Tpoiika 00beKTOB, IepeCTaHOBKa, (haKTOpHal YncIia,
COYETaHUE, YUCIIO COUECTaHUM, mpeyeonvHuk llackans.
Pemars mpocreiimiue 3agayd  Ha MEPEUYHUCIICHUE
YIOPSIIOYEHHBIX TIAp, TPOEK, MEPEUNCIICHUE TEPECTAHOBOK
U COYETAaHWM BJIEMEHTOB pAa3JIMYHBIX MHOXECTB (I10
oOpa3siy).

Pemiats mpocreiimme 3ajayM Ha NpPUMEHEHHE 4YHCIA
codeTaHuil B ainredpe (CoKpanéHHOe YMHOKEHUE, OMHOM
HrroToHa) (¢ HampaBisioeld MOMOILBIO).

Pematb, mnpumMeHsii KOMOMHATOPHKY, 3aJadyd Ha
BBIYKCIICHHE BEPOSITHOCTEM, B TOM YHCJIE C IMOMOIIbIO
ANIEKTPOHHBIX TAOMUI] B XOJle MpaKTUYEeCKOH paboThl (C
BU3YyaJIbHOM OTIOPOiA).

I'eomeTpuueckas
BEPOSITHOCTH
(4 4)

T'eomempuueckas eeposmuocmo. Cnyuaiinblil 66100p MOUKU U3
@ucypul Ha nrockocmu, U3 OMpesKa, Uz 0yeU OKPYHCHOCMU.

Oceausamp nonamue 2eomMempuiecKol 6eposmHoOCmu.
Yuacmeoeamsv ¢ oocyscoenuu pewenusn 3aoauu na
HAaxoxcoeHue 8eposamHocmeli 8 ONblMmax, NPeocmasUMblx
KaK 8b100p MoyYeK U3 MHO20Y20/IbHUKA, KPy2d, OMpe3Kad Uiy
0y2uU OKPYHCHOCMU, YUCTI08020 NPOMEIHCYMKA

HcnbiTanns
Bepnyanu
(6 1)

Ucneitanue. Yenex u Heynaya. Cepus UCOBITaHUH 10 IEPBOTO
ycnexa. Hcmbitanus bepuymnu. BeposiTHocTH coOBITHH B
cepuu ucnbiTanuii bepuymmm. [Ipaktuueckas pabora
«Hcnbrtanust bepnymmy.

OcBauBaTp Ha 0230BOM ypOBHe NMOHSITHSI: UCIIBITAHUE,
3JIEMEHTAapHOE COOBITHE B UCIIBITAHHUHM (YCIIEX U Hey/aaya),
cepusl HUCIBITAaHUN, HACTYIUIEHWE IIEpBOro  ycrexa
(meynaun), cepust uctbiTaHuii bepuymm.

Pematy mpocrteiiliMe 3aJaYd  Ha  HAXOXJACHUE
BEPOSITHOCTEH COOBITHI B CEPUU MCIBITAHUNA 10 TIEPBOTO
ycrexa, B TOM YHCIe ¢ MPUMEHEHHEM (OPMYIbl CyMMBI
TEOMETPHUECKON Mporpeccuu (C Omopoil Ha CIPaBOYHYIO
UH(POPMAIIHIO).

Pemars npocreiinmue

3agavau Ha HaXO0XJICHUC
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BEPOSITHOCTEH  JJIEMEHTApHBIX COOBITUH B CEpHUH
UCHBbITAaHUN DbepHy/uIM, Ha HaXOXIACHUE BEPOATHOCTU
ONPEACIEHHOIO YHCIa YCIEXOB B CEPUU HCIBITAHUHI
Bepnynnu (¢ Bu3yasibHOI onopoi).

HN3yuarh B X0/1€e MPAKTHYECKOH PadOThI, B TOM YHCJIE C
MOMOIIbIO IU(PPOBBIX PECYPCOB, CBONCTBA BEPOSITHOCTHU B
Ccepuu UCHbITaHui bepHysum

Cayuaiinas
BeJIMYMHA

(6 4)

CnyyaiiHass BeIMYMHA U PpaACIpElEIICHHE BEPOSTHOCTEH.
MareMaTtnueckoe OXUIAaHUE M JHCIEPCHS  CIIy4ailHOU
BenuuuHbL. IlpuMepsl MaTeMaTHMUECKOro OXHIAaHUSA Kak
TEOPETUYECKOT0 CPEIHErO 3HAYCHUS BEJIINYHMHBI.

[TonsiTre o0 3akoHe OoNbIHNX Uncen. 3MepeHue BeposITHOCTEN
C NMOMOIIIBIO YacToT. [IpMeHeHne 3akoHa OOJIbIINX YHCE.

OcBoutb Ha 0a30BOM YpOBHe NOHATHSA. CllydaiiHas
BEJINYMHA, 3HAYCHUE CIIy4alHOM1 BEJINYMHBI,
pacrpeeseHie BEposSTHOCTEN.

M3yuyarp u 00CyXkAaTh NPUMEPHl JTUCKPETHBIX U
HENPEPBIBHBIX CIIyYalHbIX BEJIMYUH (POCT, BEC YEJIOBEKa,
YHMCJIEHHOCTb HACEJICHHUS, IPYTHe U3MEHUYUBBIEC BEJIMUUHBL,
paccMaTpUBaBIIUECS B Kypc€ CTAaTUCTUKH), MOJAEIBHBIX
CIIy4alHBIX BEJIMYMH, CBA3aHHBIX CO CIy4alHBIMHU
ombiTaMu (OpOCaHWE MOHETHI, WUrpPaJbHOM KOCTH, CO
CIIy4aitHbIM BBIOOPOM H T. II.).

OcBauBaTh Ha  0a30BOM  YpOBHe  IOHATHA:
MaTEMaTHYECKOE 0XKMJIAHUE CITy4allHOM BEJIMYMHBI Kak
TEOPETHUECKOE CPEeHEE 3HAUCHHE, JUCTIEPCHS CITydalHON
BEJIMYMHBI KaK aHAJIOT IUCIIEPCUH YUCIOBOTO Habopa.
Pematp 3asa4M Ha BBIYMCIEHUE MAaTEMATHUYECKOTO
OKMJAHHWS U JUCIEPCHUM JUCKPETHOW  CIy4alHOU
BEJIMYMHBI 110 33JaHHOMY PacCIpeNelIeHUI0, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JoTepesiMu (c
HaIPaBJISIOICH MTOMOIIBIO).

3HAKOMHMTBC C MAaT€MaTUYECKUM OXHJAHUEM U
JUCIIEpCHEN HEKOTOPBIX PaCHpEelesICHni, B TOM YHUCIE
pacnpeneneHus CIy4aiHOW BEIIMYUHBI «YHUCIIO YCIIEXOBY B
cepuu UcnblTaHui bepHyin.

M3yyare yactoTy CcOOBITMS B  MOBTOPSIOIIMXCS
CJIy4alHBIX ONBITAX KaK CIy4alHYIO BEJINYNHY.
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3HAKOMHUTBCSI C 3aKOHOM Oonbimx uucen (B Qopme
Bepuymnu): mpu OOJBIIOM YHCIE OINBITOB YacTOTa
coOBITUS OJIM3KA K €T0 BEPOSTHOCTH.

PemaTts 3aaun Ha U3MEpEHUE BEPOSITHOCTEH C ITOMOIIIBIO
4acTOT (C HANpaBIIAIONIEH TOMOIIBIO).

O06cy:kaaTh poJib 3aKOHA OOJIBIINX YUCET B 000CHOBAaHUHU
4aCTOTHOTO METOIa U3MEPEHUS BEPOSITHOCTEH.
OOcy:xaaTh 3aKOH OONBIIMX YHCET KaK TIPOsBICHHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B M3MEHUMBBIX SIBICHUSX,
pOJb 3aKOHa OOJBIIMX YWCEN B MPHUPOJE U B KHU3HH
YeloBeKa.

O0001EeHME,

KOHTPOJIb
(10 w)

[IpenacraBnenne  panHbix.  OnucaTenbHas
BepositHOCTB CIIy4aitHOTO COOBITHS.
KoMOuHaTopuku. CiyyaiiHble BETMUUHBI U paclpeIeCHUs.

CTATUCTHKA.
IIeMEHTEI

IloBTOpPATE U3Y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHWH.

Pemarh 3a7a4u Ha NPEACTABICHUE U OITMCAHUE NAHHBIX.
PemaTh 3a1auu Ha HaX0XJICHHE BEPOSTHOCTEH COOBITHIA,
B TOM 4YHCI€ B ONbITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTapPHBIMU COOBITUSIMH, BEPOSITHOCTEN
O0BbEIMHEHU U MepecedyeHuss COOBITUH, BBIYUCIATH
BEPOSITHOCTH B OIIBITAX C CEPUAMU CIIy4alHbIX UCIIBITAHUN

[Ipu paszpaboTke paboueil mporpaMMbl B TEMAaTHUUYECKOM ILJITAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOKHOCTH
UCIIOJIb30BaHUS AJICKTPOHHBIX (IIU(PPOBHIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIFOIINXCS YI€OHO-METOJUICCKUMU MaTepruaIaMu
AJNIEKTPOHHBIE YYEOHUKM U 3aJaYHUKH, DJIEKTPOHHbIE OUOIMOTEKH, BHUPTyaJIbHbIC
1abopaTopuu, UTPOBBIC MPOTPAMMBI, KOJUIEKIIMHA MU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), UCIIONB3YEMBIMH JIJIT OOYYCHUS U
BOCIIUTAHUSI PA3JMYHBIX TPYII TMOJIB30BATENICH, MPEICTABICHHBIMU B AJIEKTPOHHOM (IU(PPOBOM) BHUAEC M PEATU3YIOIIUMHU

(MyJIbTUMEIUIHBIE TPOrPaAMMBI,

nunaktuaeckue BosmMoxxkHocTu KT, comepxanre KOTOPhIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa30BaHUMU.
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