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[TOACHUTEJIbHAA 3AITNCKA

PabGowass mporpaMMa 1o MareMaTuke s OOydaloluxcs C  3aJepiKKOM
ncuxuyeckoro paszputus (nanee — 3I11P) Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
NOJrOTOBJIEHa Ha OCHOBEe @DenepaspbHOr0 TIOCYJapCTBEHHOIO 00pa30BaATEIbHOIO
cTaHjapTa OCHOBHOTo oOmiero obpaszoBanus (IIpukaz Munmnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHCTEPCTBOM IOCTUIIMH Poccuiickoi
®enepannu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0OO0), denepanbHOM
allaliTHPOBAHHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETr0 0O0pa3oBaHus AJIs
00y4aromuxcsi ¢ OTpaHMYEHHBIMA BO3MOXXHOCTAMHU 3A0pOBbs, DenepanbHoil paboyeit
IpOrpaMMbl OCHOBHOIO 0011ero o0pa3oBaHus 10 ydyeOHOMY npeamety «MaremaThukay
(6azoBbIil ypoBeHb), DexepanbHOl pabouell NHporpaMMbl BOCIUTAHUS, C YYETOM
pacnpenesieHHbIX 1O KJlaccaM IPOBEPSiEMbIX TPeOOBaHUN K pe3ysiabraTaM OCBOCHMS
AnanTUpoBaHHONM OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOIO OOIIETOo
o0Opa3oBaHMs 00yUaOLIUXCSA C 3aJEPHKKON ICUXUUYECKOTO PA3BUTHSI.

Oo0mas xapakrepucTuka yue0Horo npeaMera «MareMmaTuka

VYuebuniit mpeamer «MarteMaTthka» BXOAWT B MPEAMETHYIO 00JacTh
«Marematuka u uH@opMatuka». OH CIOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBHON
KyJIbTYpbl M JIOTMYECKOTO MBIIIJIEHUS, (POPMHPOBAHUIO YMEHHUS IMOJIb30BATHCS
ANrOpuTMaMH, a TakKe NPHUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HM oOydaronuxcss ¢ 3[IP. VYueOHblii mnpeaMer pa3BUBaET
MBIIIJIEHHE, TPOCTPAHCTBEHHOE BOOOpaKEHHE, (PYHKIIMOHAIBHYIO T'PAMOTHOCTD,
yMEHUST  BOCHPHHMMATh M  KPUTHYECKH  aHAIM3UPOBaTh  WH(MOpMaIuio,
MPEICTABIICHHYIO B Pa3UYHBIX (hopMax.

OOyueHne mMaTemMaTUKe JAET BO3MOXKHOCTh pa3BUBaTh y oOyuatonuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIIbHYI0O W WH()OPMATUBHYIO pedb, yYMEHHUE OTOMpaTh Haumbojee
MOJIXOISIIIINE SI3bIKOBBIC, CUMBOJIMYECKHUE, Tpauueckue CpeacTBa JUisl BBHIPAKECHUS
CYXKJICHUH U HATJISIIHOTO UX MPECTABICHHUS.

Heo0xoaumMbIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABIsSIeTCsl  o0lee 3HAKOMCTBO C METOAAMHM  TMO3HAHUS  ACHCTBUTEIBHOCTH,
NPEACTABICHUE O NMTPEAMETE U METOJaX MATEMATUKH, UX OTJIMYUM OT METOJIOB APYTUX
€CTECTBEHHBIX U T'yMaHUTApHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTEeMaTUKU
JUTSL pelieHus] HayYHBIX W TPHUKJIAAHBIX 3adad. TakuMm 00pa3oM, MaTeMaTU4ecKoe
oOpa3zoBaHMe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 001Iel KyIbTyphl YeJIOBEKA.

W3ydyeHne MareMaTUKHU TaKKe CIIOCOOCTBYET S3CTETUUYECKOMY BOCHHUTAHUIO
YeJI0BeKa, MOHUMAHUIO KpAacoThl M M3AIIECTBA MATEMaTUYECKUX PACCYKICHHM,
BOCTIPUSTUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHUH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaTremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3[1P Hambosiee BBIpaX€HBI OTCTaBaHUS B
Pa3BUTHH CIIOBECHO-JIOTUYECKUX (OPM MBIIUICHHSA, IO3TOMY aOCTpakTHbIE U
OTBJICYEHHBIE KAaTErOPUA UM TPYAHOAOCTYIIHBI. B TOXKe BpeMs IIpU CHIEUAIbHOM
oOydueHHM OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o aiaropurMmy. OnHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIIOJHUTH NEPEHOC HA aHAJIOTWYHOE 3aJaHuE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEJJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHUCTBHM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX Y4E€OHBIX NEHUCTBUMA. Y 00ydarouiuxcsi 3aTpyIHEHBI
CUETHBIC BBIUYMCIICHUS, MPOU3BOJMMBIE B YME. B IMCHMEHHBIX BBIYUCIICHUSX OHHU
MOTYT HpPOIycKaThb OAMH U3 MPOMEXKYTOUHBIX IaroB. IIpu paboTe ¢ uYMCIOBBIMU
BBIPA)KEHUSAMH, BBIUHMCICHHEM HMX 3HAYEHUS MOTYT HE YAEPKHUBATh IPABUIbHbBIN
nopsanok AeiictBuid. [lpu ynpouienuu, npeodpa3zoBaHuu BelpakeHui ydamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTU BBIITOJIHEHUS
nercTBUi. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSET YCBOCHUS HAaBbIKA PELICHUS
YpPaBHEHUHM, HEPABEHCTB, CUCTEMBbI YpaBHEHUU. VM ManoIoCTymHO COBEpILICHHE
00paTUMBIX ONEepaLUi.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTUYECKUX  ONEpAalUd, HEIOCTAaTOYHAas
00OOIIEHHOCTh MBINUICHUS] 3aTPYAHSIOT U3ydyeHHe TeMbl «DYHKIUW»: MpH
onpeneneHU (YHKIUMOHAJIBbHOW 3aBUCUMOCTH, IMpPH OINUCAHUU TIpaduyecKoit
CUTYaIINH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuid, GyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUAAT pa3HULBI MEXAy 00JacTbio ornpeaeneHuss GQyHKIUN U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amad cONpsiKEHO C TPYIHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOTr0. O0yuarommecs ¢
3I1P 3aTpynHsArOTCA caenaTh yMO3aKJIOYEHHUE OT OOIero K 4YacTHOMY, HEpEeIKO
BBIOMPAIOT HEpalMOHANbHBIE CHOCOOBI  pEUIeHWs, HHOIAA OrPaHUYMBAIOTCS
MaHUMYJSILHUSAMU C YUCTAMHU.

[Ipn w3yueHunm reomeTpuueckoro wMarepuana oOydarommecs ¢ 3IIP
CTAJKMBAIOTCA C  TPYAHOCTBIO  JENaTb  JIOTMYECKUE  BBIBOJBI,  CTPOMUTH
IIOCJIEA0BATEIbHbIE PACCyKIeHUA. HenpoyHble 3HaHNWsI OCHOBHBIX TEOPEM I'€OMETPUN
OPUBOJUT K OIIMOKAaM B PEIIEHHWH TeOMETpHUecKHux 3aaady. OOydyaromiyecss MOryT
MOJIMEHUTH (POpMyYJTy, HEMPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbdkam B
peleHnH  3a7a4  NPUBOAAT  HENOCTATOYHO  PA3BUTBIE  MPOCTPAHCTBEHHBIE
npenacrabiieHus. M C0KHO BBITIOJIHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y41e€OHOI0 MaTepHalia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOW JESTENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuatomumest ¢ 3IIP TpeOyercs Oosbllie BpeMEHM Ha 3akpervieHHue MaTepuala,
aKTyaju3auus 3HaHUW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J151g mpeoiosieHrs TPy IHOCTEH B U3y4eHUH yueOHOTro mpeameTa «MarteMaTuka
HeoOxoauMa ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbII marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
cnocoObl  ajanTalM  TPYOHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUN
MAaTEpHAl PEKOMEHIYETCS H3y4daTb B IPOLECCE IPAKTUYECKOM AESITEIBbHOCTH IO
pemiennto  3agady.  OpraHuyeckoe €AUMHCTBO MPAKTHYECKOW W YMCTBEHHOU
ACSTENIbHOCTH Y4YalllUXCid Ha YypOKaX MAaTeMaTUKH CIOCOOCTBYIOT TMPOYHOMY U
CO3HATEIHFHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYCCKUX 3HAHUHN M YMEHUM.

Heau u 3anaun n3yvyenus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHBEIME Yyerimu 00ydeHUS MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

* (¢hopMUpPOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUM (YHMCIIO, BEIUUYUHA,
reoMeTpUYecKast durypa, IepeMEeHHas, BEPOSITHOCTb, byHKIIHA),
00eCIeYnBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTH MaTEMaTHUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nojaBseneHue odydarommxcs ¢ 3[1P Ha 1ocTymnmHOM 1711 HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIEeT0 MUpPa, MOHUMAaHUE MaTEMATUKHU KaK
4acTU 001N KyIbTYphl YEJIOBEUECTBA;

" pa3BUTHE WHTEIJIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KDUTUYHOCTH
MBIIUIEHUS, UHTEPECA K U3YUCHUIO MAaTEMATUKU;

* ¢opmupoBanue (YHKIMOHATHLHONM MaTeMaTHYEeCKOWM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBICHUS  MaTEeMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYECHUH JIPYTUX
Y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSATh OCBOCHHBIM MaTEeMaTUYECKUW ammapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJay, HWHTEPIPETUPOBATH W  OILCHUBATh
MOJTyYEHHbIE PE3YJIbTATHI.

JlocTikeHne 3Tux 1enei 00ecreuynBaeTcs pEieHNueM CICIYIONTNX 3a0ay.

* ¢opmupoBath y oOyuaromuxcs ¢ 3[IP HaBbiku yueOHO-TIO3HABATEIHHOU
NEATEIPHOCTH: TUIAHUPOBaHUE pPa0OThI, TOWCK pAIMOHAIBHBIX MyTeH ee
BBITIOJTHEH U, OCYIIIECTBICHUS CAMOKOHTPOJIS;

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

* (GhopMHUPOBATh KJIIOUEBBIC KOMIICTCHIIMU YYaIlllMXCS B paMKax MpPeIMETHOU
obOnactu «Marematuka U1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUIHOE MbINIJIeHUs o0y4aronuxcs ¢ 311P;



" OCYLIECTBJISITh KOPPEKIMIO MO3HABATEIbHBIX IporieccoB odOyyatonuxcs ¢ 3I1P,
HEOOXOQUMBIX JUIsl OCBOEHHUS MPOTrpaMMHOIO MaTepuaia Mo Yy4eOHOMY
PEAMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHBIX ACPHUIIITOB B
OCBOEHHUH TMPEIIECTBYIOUIET0 MPOrPaMMHOIO Marepuajia y oOydaromuxcs ¢
3IIP 1 HEZOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHUH;

" chopmMHupOBaTH YCTOWYUBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISBJIATH M PA3BUBATh MAaTEMAaTUUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpKaHUsl Kypca MareMaThku B 5—9 kmaccax: «Hwucna u

BBIUHCICHUSY, «Anredpa» («AnreOpandeckre BBIpOKEHUS», «YpaBHEHHUS U
HepaBeHCTBa»), «Dynkium», «l'eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBay, «3MepeHne reOMEeTPUUECKUX BEIUUUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe H
B3aumozeiictBun. Kpome 3Toro, umx oObEeIMHSAET JIOTMYEcKas COCTaBJIAIOILAS,
TPaJAULOHHO NIPHUCYLIasi MATEMATHUKE U POHU3BIBAIOIIAS] BCE MATEMATUYECKHUE KYPCBI
U coaepxkatenbhble TuHUN. ChopmynupoBanHoe B dDenepanbHOM rocyaapCcTBEHHOM
o0pa30BaTeNbHOM CTaHJAapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBaHUE «YyMETh
ONEpUpPOBATh NOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaThb MCTUHHBIE M JIOKHBIE BBICKA3BIBAHUSA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS M OTPULIAHUS BBICKA3bIBAHUIN OTHOCUTCS KO
BCEM KypcaM, a (popMupOBaHHE JIOTHUECKMX YMEHHI pacrpeaesseTcs N0 BCeM rojam
00y4eHHUsI Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
OCBOGHMSI pabouell MporpaMMbl, pacupeieNéHHbIM [0 TrojaM  O00ydeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHLUMHUAIBHBIM
BOoIlpocaM  oOydaromuecss  oOpallaiich  HEOJHOKPATHO, YTOOBI  OBJIAJICHHC
MaTEMaTUYECKUMH TOHSATHUSAMU M HABBIKAMHM OCYLIECTBIISUIOCH MOCIEIOBATENBHO U
[OCTYNaTeIbHO, C COOJIOJCHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHCTEMY MaT€MaTHYEeCKUX MPEICTaBICHUN OO0y4arouuxcs C
3IIP, pacummpsis u yriyOssis e€, 00pa3ysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

Oco0eHHOCTH 0TOOpPA M aJaNITAIIMU Y4€OHOI0 MaTepuaJia o MaTeMaTHKe

OOyuenue ydeOHOMY mnpeaMery «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTHUMAJbHBIX YCIOBUHN IJIi YCBOEHUSI MPOrPaMMHOTO MaTepHaia 00y4JarouuMUCs ¢
311P. bonbiioe BHUMaHUE yAEIAEeTCS 0TOOPY y4eOHOTO MaTepraia B COOTBETCTBUU C
INPUHILIMIIOM JOCTYMHOCTH IPH COXPAHEHHU OO0IIero 0a30BOr0 YpOBHS, KOTOPBIi
JOJKEH IO CO/IEPIKAHUIO U 00BEMY OBITh aIallTUPOBAHHBIM i oOy4daromuxcs ¢ 3[1P
B COOTBETCTBUM C HUX OCOOBIMH OOpa3zoBaTelbHBIMU TMOTpeOHOCTsIMU. Cremyer
o0OnerunTh oOBJaJeHue MarepuaigoMm oOydarommmucs ¢ 3IIP mocpencTtBom ero
JETANIbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH



B TMPUMEHEHUU 3HAHWM, MCIOJIb3YysS MPUEMBl aKTyalu3aluu (BU3yasbHas oOIopa,
aMsITKa).

IIporpamma mnpenycMaTpuBacT BHECEHHUE HEKOTOPBIX HW3MEHEHUW: YMEHBUICHUE
00beMa TEOPETUUECKUX CBEJCHUMN, BHIHECEHUE OTACIbHBIX TEM WM LEJBbIX Pa3/IeioB
B MaTepHuabl 111 0030pHOT0, 03HAKOMUTENBHOTO U3yUEHHUS.

HN3meHenuss nporpaMmmsl B 5-9 Kiaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM IIJIAHE TEMBI:

«Pumckas Hymepanus», «PaBuble Qurype», «umuaap, konyc, mapy», «Kyo»,
«IIpssmoyronpHbBI Mapamnenenumnen», «llepemenienre Mo KOOPAMHATHOW IPSIMON»,
«Mopaynp yucna», «HuciaoBble NPOMEXYTKH»; «Macmrad» (M3ydaerca B Kypce
«I"eorpadus»); «M300paxenue reomeTpruueckux (GUryp Ha HEIIMHOBAaHHOW Oymare ¢
UCIIOJb30BAaHUEM LHUPKYJS, JIMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OKpykHOCTHY», «IInomane kpyray, «llapamnensasie npsmsie», «llepneHauKynspHbIe
npsMbiey, «OceBast U LIEHTpalibHas CUMMETpUN» (M3ydaeTcs B Kypce F€OMETPHH);
«beckoHeuHble TEPUOAMYECKUE JAECATUYHBbIE apoOu. JlecsiTUuHOE NpUOIMKEHNE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcsl B Kypce ajireopsbl).

YMEHBIIEHO KOJIMYECTBO YAaCOB HA CIEAYIOIIME TeMBI: «PeleHne J0rndecKui
3agau», «/nmHa ortpeskay, «lllkanbpy, «PacnpenenuTenbHblil 3aKOH YMHOKECHUSD,
«3anuch  Opou3BeNeHUS ¢  OyKBEHHbIMH  MHOXuTensaMmu»,  «lloctpoenue
KOH(UTypaluii U3 4YacTei MpsSIMOM, OKPY)KHOCTH Ha HEJITMHOBAHHOM M KJIETYATOM
Ooymare», «Jlenurenu u kpatHsie. [IpusHaku nenumocTtn», «Hambompimmii 00wt
JeNIUTeNb U HauMeHblllee o0Iee KpaTtHoe. JeaMMOoCTh CyMMBbI M IPOU3BEICHUSY.
«IIpuBenenue 1pobu kK HOBOMY 3HaMeHaTelNoy, «Haxoxk1eHne yacTH Hesoro U 1ejioro
no ero yactuw». «OKpyrieHue NeCATHUHBIX Apobei». «Pemenue 3amad nepedopom
BCEX BO3MOXHBIX BAPUAHTOBY». «(CocTaBlieHHEe OYKBEHHBIX BBIPAKEHUU IO YCIOBUIO
3amaun». BpicBOOOIMBIIMECS Yachl MCIHOJIB3YIOTCS HAa TMOBTOPEHUE, HA HU3y4YEHUE
HauOoJiee TPYAHBIX U 3HAYUMBIX TeM: B V Kjacce
— Ha pelIeHNEe YpaBHEHUH, PUBEJIEHNE APOOU K HOBOMY 3HAMEHATEII0, YMHOKEHHUE U
JeJieHUue JECSATUYHBIX IpoOeit, m3mepeHue yrioB; B VI kimacce — paelicTBus ¢
MOJIOKUTEIIbHBIMA M OTPULATENIBHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CI0KECHUE U
BBIYMTAHKUE YMCE, COAEPKALUX LIEYI0 U APOOHYIO YaCTh, HA YMHOKEHHE U JICTICHHUE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMMTEIBHOM IIJIAHE TEMBI:

«ppaunonanbaeie uncia. [eldicTBuTenbHble ynuciay, « CpaBHEHHE IEMCTBUTEIbHBIX
quces, apu@METHICCKHE ACHCTBHS C JCHCTBUTEILHBIMU uncliaMmuy, «HaxoxneHnue
MPUOJIMKEHHBIX 3HAYEHWW KBaApaTHOTO KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEHN PA3JIOKEHUEM HA MHOXKUTEINY, «DYyHKIHUA ¥
=vx u ee rpapuk», «llorpemHocTs M TOYHOCTh NPUOTKEHHS», «YUeTHble H
HeueTHble QyHKIMNY», «DyHKmsa y=x"», «DyHKmus y= ax’, ee rpaKk 1 CBOWCTBA.
['paduku pyHxuit y= ax’+nwu y=a(x-m)2, «YPpaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0
rpaduky», «I'papuyeckuit crnocod penieHus: CUCTeMbl ypaBHEeHHI», «l300pakeHue



YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOTrpeccuili TOUKaMU Ha KOOPIMHATHOM
MJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTH.
YMEHBIIEHO KOJMYECTBO YacOB Ha HU3Yy4YeHHE TeM: «DopMylib»,
«/lokazaTenbCcTBO TOXKIECTBY, «JIMHEWHOE YypaBHEHHE C JABYMS HEU3BECTHBIMU,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs nepeMeHHbIMI», «['paduueckoe pemienue
JMHEHHBIX YpPaBHEHUI U CHCTEM JIMHEHHBIX ypaBHEHUI», «CBOMCTBA KBaJIpaTUYHON
(GYHKIII.

BricBoOOIMBIIIMECS Yachl UCIOJIB3YIOTCS: JUIsl JIydlleld nmpopaboTku Haubosee
BAXHBIX TeM Kypca: «PemieHue ypaBHeHU», «PelIeHHe CUCTEM YpaBHEHU,
«CoBMecTHBIE JeHCTBUA C Jpo0sMu», «[IpumMeHeHue CBOMCTB apudmeTHdecKoro
KBaJIpaTHOTO KOPHs»; Ha MOBTOPEHUE, PEIICHHE 3a]1a4,TIPeo0pa30BaHNE BhIPAKEHUH,
a TAK)KE HA 3aKPEIUICHUE N3YYEHHOTO MAaTEpHAIA.

T'eomempus

OCHOBHOE BHHMMAaHHE YHAENAETCS IPAKTUYECKOM HANPABICHHOCTH Kypca,
UCKJIIOYMB M YNPOCTUB HAMOOJIEE CIOXKHBIA JJIs BOCHPHUATHS TEOPETUUECKUIA
matepuas. Ha ypokax reoMeTpuu MakCUMaabHO MCIOJIB3YIOTCS HarJISIIHBIE CPEACTBA
oOyueHus, OOJiblIE MPOBOAUTH MPAKTUYECKUX paOOT C YYAIIMMHUCS, PEIIAIOTCS
3agaun. CTpOSITCS pElIeHUE 3ajlady MpPU MOCTOSSHHOM OOpalleHUUd K HarJIsIAHOCTH —
PUCYHKaM U YepTexKaM.

O3HAKOMUTENBHO [JAKOTCS  TEMBIL: «Teopemsl U J0Ka3aTeJIbCTBO.

AkcuoMbl»,  «Jloka3zaTembcTBO  OT  NPOTHUBHOIO», «CyllecTBOBaHHE U

€AMHCTBEHHOCTh MEPIEHIUKYISIpa K NpaMoi», «MeToa reOMETPUYECKUX MECT,

«Meton  yaBoenuss Meauasnbl», «Teopema Daneca wu  Teopema 0O

MIPONOPLMOHANIBHBIX OTpe3kax», «LleHTp Macc TtpeyrosnbHuka», «M3MeHeHHE

TPUTOHOMETPUUYECKUX (PYHKIUN TMpU BO3pacTaHuu yriaay, «Dopmynbl s

paauMycoB  BIOMCAHHBIX M OINKCAaHHBIX  OKPY)KHOCTEH  IPaBUIBHBIX

MHOTOYTOJIBHUKOBY»,  «YpaBHeHHE mpsaMoi», «/Ipmxkenue», «CBoucTBa

INBWKEHUS», «TeopemMa O TIPOU3BENCHUM OTPE3KOB XOPHA, TEOPEMBI O

IPOU3BEICHUHU OTPE3KOB CEKYIIHX, TEOPEMA O KBaApaTe KacaTeIbHOW.

YMEHBIIEHO KOJIMYECTBO YacOB Ha H3yueHue TeMm: «CHMMeTpUuYHbIE (QUIYpBHI.
OcCHOBHBIE CBOMCTBA OCEBOUM CUMMETpUN», «LIeHTpanbHas cuMMETpUS»,
«ITapannensupiii mepenocy», «lloBopor», «lIpeoOGpazoBanue mnomobus. IlomgoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 33Ja4M HA ITOCTPOCHUE C ITOMOIIBIO
HUPKYJIE WU JUHEHKW», «JlekapToBbl KOOpAWMHATBI HA IJIOCKOCTH», «PerieHue
TPEYroJabLHUKOBY, «[lomobue dhurypy.

BricBOOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEILICHUE 33]1a4 U IOBTOPEHHUE.

Bepoamnocms u cmamucmuxa

B cBsi3u ¢ TeM, YTO NaHHBIM KypC BBI3BIBAET HAMOOJBLINE CIOXKHOCTH IS
oOyuaromuxcst ¢ 3I1P, cBsi3aHHbIE CO CHMIKEHHBIM YPOBHEM pa3BUTHUSL CIJIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 M3y4YeHUe JOHKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM JUIsl YYEHUKOB Marepuasie. OCHOBHOE BHUMAHME YACISIETCS pa3zeiiam,
CBSI3aHHBIMM C IOBTOPEHHUEM IMPONAEHHOTO MaTepuana, YNpaKHEHUH WU 3aJaHui,
CBS3aHHBIX C IPAKTUYECKOH JESITEIIbHOCTHIO 00YUYaOIIUXCS.



He tpeOyroTcsi BBIBOJBI W 3allOMUHAHUS CIOXKHBIX (opmys, penieHus
HECTaHJAPTHBIX, TPYAOEMKUX 3aJaHuil. Pan Tem wu3ydaercs B O3HAKOMHUTEIHLHOM
TJIaHe.

BI/IIII)I aesiTeJibHOCTH 00y4daromuxcs ¢ 3I1P, 00ycioB/ieHHbIE 0CO0OBIMHU

00pa3oBaTeIbHBIMHU MOTPEOHOCTAMMU U 00ecIeYuBaKOIIHe
OCMBICJICHHOE OCBOCHHE COIEPKAHMH 00Pa30BaHUS 110 NPeIMeTy
«MaTeMaTuKa»

Copnepxanue BHIIOB jAesiTenbHOocTH oOywaromuxcsi ¢ 3[IP ompepensiercss ux
0COOBIMH 00pa30BaTEIBHBIMHA MOTPEOHOCTAMU. [IOMUMO MIMPOKO HCIOIB3YEMBIX B
OOII OOO o0muux I BceX 00ydaroluxcsi BUAOB ACATEILHOCTU CICIYET YCUIUTh
BUJIBI JICSITEILHOCTH CIIeM(UYHBIE JJIsl JAHHOW KaTeropuu AeTel, 00ecreurnBaronue
OCMBICJIEHHOE OCBOCHHME COJIEp)KaHMsI OOpa30BaHUA 10 TMPEAMETY: YCUJIICHUE
NPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTUBU3ALMEW CEHCOPHBIX CHCTEM;
YepeAOBaHUE BHUJOB JICATEIBHOCTH, 3aJCUCTBYIOIIUX PpA3JIMYHBIE CEHCOPHBIC
CHUCTEMBI; OCBOECHHE MaTepuaja ¢ OIIOPOM Ha aJrOPUTM; IIOIIArOBOCTh» B U3YUEHUU
MaTepHalia; UCIOIb30BaHUE JOTOTHUTEILHON BU3YalIbHOM OMOPHI (CXEMBbI, I1a0JIOHBI,
OTOpHBIC TaOJMIIBI); PEYEBOM OTYET O Tpollecce M pe3yibTaTe JEATEeIbHOCTH;
BBINIOJTHEHUE CHEIUATBHBIX 3aJlaHui, O00€CHEUYUBAIONINX KOPPEKIUIO PETYISLUN
y4eOHO-TI03HABATEIHHOU JIESITEIHbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJibTaTa.

[IpumepHass TemaThdeckass U TEPMHUHOJOTMYECKAas JIEKCMKA COOTBETCTBYET
OOIT O0O0.

st oOydarommxes ¢ 3IIP cyiecTBEeHHBIM SIBISIOTCA TMPUEMBI PabOThI C
JIEKCUYECKUM MaTeprayioM 1o mpeamery. [IpoBomutcs crnenuaibHas paboTa IO
BBEJICHUIO B aKTUBHBINA CJIOBaph OOYYaIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHHU.
N3yuaemMble TEpMUHBI BBOJSITCS HA TIOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyaIbHas
MOJITIEPKKA, AITOPUTMBI PaOOTHI C OTIPEICTICHUEM, OTIOPHBIE CXEMBI JIJIs aKTyalln3aIluu
TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootrBerctBUM ¢ ®enmepanibHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJIapTOM OCHOBHOT'O 00Iero oOpa3oBaHUs YyueOHbIM TpeameT «MaremaTukay
BXOJUT B TIPEAMETHYI0 o0jacth «MaTemaTnka W WH(OOpPMATHKa» W SIBISCTCS
o0s13aTenbHBIM 711 u3yueHus. B 5-9 kiaccax yueOHsbIl mpeamer «MaremaTukay



TPaJIULMOHHO M3Y4aeTcs B paMKax CIEIyIOIIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kinaccax — KypcoB «AnreOpa» (BKIHOYAsl 3JIEMEHTHI
CTaTUCTUKA M Teopun BeposTHocTer) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosmieit mporpaMMoi pelycMaTpUBAETCs BbIACIICHUE B y4eOHOM IUIaHE Ha
M3Yy4YEeHHE MaTeMaTUKH B 5—6 Ki1accax 5 yueOHBIX 4aCcOB B HEICIIO B TEUCHUE KAXK]IOTO
roja oOyueHus, B 7-9 kiaccax 6 yueOHbIX YaCOB B HEZEIIO B TEUEHUE KaKJ0T0 rojia
00yueHus, Bcero 952 yueOHBIX yaca.

Copnepxxanue yueOHoro npeamera «MareMaTuka», NPEACTaBIEHHOE B paboyeil
nporpamme, coorBeTctByeT @I'OC OOO, [IpuMepHOil 0CHOBHOM 00pa3oBaTesbHON
mporpaMMe OCHOBHOTO oOmiero oOpa3oBaHusi, I[lpumepHoil amanTUpoBaHHOMN
OCHOBHOM  00pa3oBaTelIbHOM TMporpaMMe OCHOBHOrO  o0miero oOpa3oBaHus
00y4Jaronuxcs ¢ 3aIepKKOM MCUXUUYECKOTO pa3BUTHAL.



[MTPUMEPHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA»». 5-6 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

[IpropuTeTHBIMU HEIIMHU 00yUEHU MaTEeMAaTHKE B 5—6 Kjaccax sBJISIOTCS:

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

" pa3BUTHE WHTEIUICKTyaJIbHBIX U TBOPYECKUX CMOCOOHOCTEH OOydYarommxcs ¢
3I1P, nmo3HaBaTeIbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, HHTEpeca K
W3YYCHHUIO MaTEMaTUKH;

* noaseaeHue oodyyatouuxcs ¢ 31IP Ha tocTynHOM AJi1 HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBS3U MAaTEMAaTUKU U OKPY’KaIOLEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHOM MaTeMaTUYeCKOW I'pPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHUECKUE OOBEKTHI B pEaIbHbBIX KU3HEHHBIX CUTYALMSIX,
IIPUMEHATh OCBOCHHBIE YMEHMA Ul PELICHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH IIOJyYEHHBIE pE3yJbTaTbl U OLIEHUBATh HX Ha
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 56 Kimaccax —
apupMeTnyecKkas U reOMEeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MMAPAJUIEIbHO, KaXK/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT APYIOW, a B
TECHOM KOHTAaKT€ M B3aUMOJCHUCTBUHU. TaKXe B Kypce NPOUCXOIAUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yuyenue apudmeTnueckoro marepuaiga HauMHAETCA CO CHUCTEMaTu3aluu U
pPa3BUTHUS 3HAHUM O HATYPAIBHBIX YHCIAX, MOJYYEHHBIX B HAYaJIbHOM 1iKoje. [lpu
TOM COBEpUICHCTBOBAHWE BBIYMCIUTEIBHOW TEXHUKM U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETACTCA C PA3BUTHEM BBIYMCIMTEIBHOW KYJBTYPBI, B
YaCTHOCTH € OOy4Y€HHEM MPOCTEHIINM MpUEMaM MPUKUAKUA U OLIEHKH pPe3yJbTaToOB
BbIUKCIICHHN. 3yueHnne HaTypalbHBIX YMCeN MPO0IHKaeTcs B 6 Kjacce 3HAaKOMCTBOM
C Ha4aJIbHBIMU NOHATHUSIMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JECSITHUYHBIX ApOOEH OTHECEHO K 5 Kiaccy. DTo
NEPBBIM ATalm B OCBOCHHM JpOoOEH, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
uAesIMHU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JpoOel B
MOJIHOM 00BEME MPENUIECTBYET U3YUEHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpazHo
C TOYKH 3PEHHUS JIOTUKU W3JI0KEHUS YKMCIOBOM JIMHUH, KOTAA MpaBWJIa JEUCTBHUM C
JACCATUYHBIMH APOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMHM aJIrOpUTMaMHU
BBIMOJHEHUS JEHCTBUM C OOBIKHOBEHHBIMH JPOOsIMH. 3HAKOMCTBO C JECSITHYHBIMU
ApOOSIMH PaCHIMPUT BO3MOXKHOCTH JJI MOHUMaHUS OOYYaIOIIMMUCS MPHUKIAJIHOTO
IIPUMEHEHUSI HOBOM 3aIlMCH NP U3YYEHHUH IPYTUX NPEAMETOB U IPU IMPAKTHYECKOM
ucronb3oBannd. K 6 kjmaccy OTHeCEH BTOpPOM dTam B H3y4YEHUU ApoOeH, Te
POUCXOIUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U IpeoOpa3oBaHus ApoOei,
OCBOCHME HOBBIX BbIUUCIIUTEIIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCIICHUM,
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B TOM 4YMCJI€ 3HAUEHUH BBIPAKEHUI, CONEPKAIUX U OOBIKHOBEHHBIE, U JAECSITUYHBIC
IpoOH, YCTAaHOBJICHUE CBA3EH MEXy HUMH, PACCMOTPEHUE MPUEMOB PELLIEHUS 3a/1a4
Ha 1poOu. B Hauase 6 kiacca mMpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, UYTO OHU TAK)KE MOTYT PacCCMAaTPUBATHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hauase
n3y4eHUs: TeMbl «l10JI0KUTENbHBIE U OTPULIATENIBHBIC YNCIIA» BBIICIAETCS MOATEMA
«llenple 4yncnma», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIIBHBIMHA YHUCIAMHM U
JNEUCTBUAMM C TIIOJOKUTEIBHBIMU M OTPULATEIBHBIMA YHCIAMU IIPOUCXOJUT HA
OCHOBE COJEP)KATEIBbHOTO IIOAXOJA. OTO II03BOJSET Ha JOCTYIIHOM YPOBHE
IIO3HAKOMHUTH YYAIIHXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU ITOHATHSIMU TEMBI, B TOM
YyCcli€ W C IpaBWIaMU 3HAKOB MPU BBITOJHEHUH aApU(PMETHUECKUX JEHCTBUU.
N3yuyeHue paloHAIbHBIX YUCE]I Ha 3TOM HE 3aKOHUYUTCA, a OyJIeT MPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM POX0I0M BCEX MPUHIMUITUATIBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ieJICHUE TPYIHOCTEN 00JIer4aeT BOCIPUITHE MaTepHUaa, a
pacnpeiesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apudmernueckue NpuéMsl perieHus. TeKCToBbIE 3aJauu, pelaemMble Ipu 0TpabOTKe
BBIUMCIIMTEIBHBIX HaBBIKOB B 9—06 KJlaccaX, pacCMAaTPUBAIOTCS 3aJ1a4M CIEAYIOLIUX
BUJOB: 33/Jauyd Ha JIBWJKEHUWE, Ha 4YacTH, Ha TOKYIKHM, Ha pabdory W
IPOU3BOJUTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOLIEHWS W mIpornopuuu. Kpome Toro,
oOydJaroniecsi 3HaKOMSTCS ¢ NpHEMaMH pEIICHUs 3a4ad MepedopoM BO3MOXKHBIX
BAapUAHTOB, y4aTcs paboTaTh ¢ HH(popMaluel, npeacTaBiIeHHON B popMe TadIuIl UK
IarpamM.

bykBa Kak CHMMBOJI HEKOTOPOTO YHCIIA B 3aBUCHMOCTH OT MAaTEMATHYECKOTO
KOHTEKCTAa BBOJHWTCS IOCTENEHHO. DyKBEHHAs CHMBOJIMKA MIHUPOKO MCIOJIB3YETCS
MpEeXAe BCEro s 3amucu OOIIMX YTBEPXKICHUW M TpPeasIoKeHHH, (opmyr, B
YaCTHOCTH JJI BBIYHUCIIECHUS T'€OMETPUYECKUX BEJIUYMH, B KAYECTBE «3aAMECTUTEIISD)
qHuCIa.

B kypce «Marematuku» 5—6 KiaccOB MpEACTaBIICHA HarJIsiAHAs F€OMETpUs,
HamnpaBjieHHass Ha  pa3BUTUE OOpPa3HOrO  MBILUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUSs, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN HTAll B U3yUYEHUU T€OMETPUH,
KOTOPBI OCYIIECTBIIAETCSI HA HArJISAHO-IIPAKTHYECKOM YPOBHE, ONUPAETCS Ha
HarJsagHO-00pa3Hoe  MbIIIeHHe oOydaromuxcs. bonbmias posib  OTBOIUTCS
NPAaKTUYECKOM  JIESITENBHOCTH,  OMNBITY,  OKCIHEPUMEHTY,  MOJCIHPOBAHMIO.
OOyuarolyecss 3HAKOMSTCSI C TE€OMETPUYECKUMH (UrypaMyd Ha TUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(UTypalMsIMH, ydaTcs HM300paxkaTb HUX Ha
HEJIMHOBAaHHOW M KJIeT4aTol Oymare, paccMaTpuUBalOT UX MpocTeilline cBoiicTBa. B
polecce W3yYeHUsl HarIsiIHOM T€OMETPUU 3HaHUS, MOJIyYeHHbIe 00y4YarolUMuUCs B
HaYyaJbHOM IIKOJE, CACTEMATU3UPYIOTCA U PACILIUPSIOTCA.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 5—6 KijaccaX H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYaeT apu(METHUYeCKUuil wmarepuan u
HarJsIHY0 TEOMETPHIO, @ TAKXKE MTPOIEAEBTUUECKHIE CBEACHUS U3 alreOpbl, 3JIEMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOW CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaKJOro rojaa oOyueHus, Bcero He meHee 340
y4eOHBIX YacoB.

Conep:xanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hatypansnoe uwncno. Psg narypanbubix uucen. Yuciao 0. M3o0paxkenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YMCIOBOM) IPSIMOIA.

[lo3uunoHHasgs cucremMa CcuucieHus. Pumckas Hymepayus Kak npumep
HENO3UYUOHHOU CUCMEMbL CYUCTeHus . JIeCSTHHAS CHCTEMA CUNCIICHISI.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAJIbHBIX YHUCEI C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTieHUE HATypalbHBIX YHACE].

CroxeHne HaTypaJbHBIX YMCEN; CBOMCTBO HYJIS NpPHU CIOKEHWHU. Brruntanue
KaK JeicTBUE, 00paTHOE CIIOKEHHUIO. YMHOXKEHUE HaTypalbHBIX YHCEI; CBOMCTBA
HyJId U €IMHULIBI TP YMHOXXEHUU. JleneHue kak aeiicTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  gelicTBui, CBA3b  MExXAy HuMH. IIpoBepka  pesyinbrara
apupmernyeckoro neiicteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHUSI M YMHOXEHUS, pacnpeoerumenbHoe C80UCME0 (3aKOH)
VMHOJNCEHUA.

Hcnonp3oBanue OykB i1l 0003HAUEHHSI HEU3BECTHOIO KOMIIOHEHTA U 3alUCU
CBOMCTB apr(pMETUIECKUX JTCHUCTBUM.

Lenumenu u xpamuvlie uucna, paslioKeHWe Ha MHOXUTenu. lIpocteie u
cocTtaBHbIC uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb C HaTypaJlbHbIM MOKa3aTeJeM. 3amnuch 4YHUCiIa B BHUIAE CYMMBI
pPa3psAIHBIX CIAracMbiX.

UucnoBoe BbIpaXeHUE. BplyuciieHHME 3HAYEHUM YMUCIIOBBIX BBIPAKCHUN;
MOPANOK  BBINOJHEHUS  JAcUCTBUM.  Mcmonb3oBaHWE  TIPU  BBIYMCIICHUAX
NEPEMECTUTEIBHOTO U COYETATEIbHOI'O CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOKEHHUS,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpeacraBnenne o nApoOu Kak crocoOe 3aluch YacTH  BEJIUYMHBI.
OO0bikHOBeHHBIE 1poOu. [IpaBunbHbIe U HempaBuiIbHBIE ApoOu. CMmemanHas Jpoob;

! 3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUI€ HETPABUIILHOM APOOU U BBIJEICHHUE 1IEJION
YacTH YUClia U3 HENMpaBWIbHOU Apoou. M300paskeHue npodeit ToukaMu Ha YUCIOBOM
npsmoii. OcHOBHOE cBoWCTBO npobu. Cokpawernue opooeii. Ilpusedenue opobu x
HogoMmy 3HameHameno. CpaBHEHHUE IpOOEi.

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

Hecarnunas 3amuch Jpobeit. [IpencraBiieHue necITUYHOM 1poOW B BHJIE
00bIKHOBEHHOMU. M300pakeHne MeCATHYHBIX APOOEH TOUKaMU Ha YHCIOBON IPSIMON.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHCTBUA C  JACCATUUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHvlx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pelienrie TEKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuieHue n1oeuveckux
3a0au. Peuwenue 3a0au nepebopom 6cex 8603MOA*CHBIX apuarnmos. VIConb30BaHKe IPH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pemiennie 3amad, coaepKallMX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBIL:
CKOpOCTb, BpEMSI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI H3MEPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue qaHHBIX B BUJIE€ TAOJIUII, CTOJIOUATHIX TUATrPaMM.

Harasignas reomerpust

Harnsgueie npencraBieHus o Gurypax Ha IIIOCKOCTH: TOYKA, psiMasi, OTPE30K,
JIy4, YroJ, JIJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. I[Ipsmou, ocTpsii,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlnmHa oTpe3ka, METPUUECKUE €IWHUILI JJIMHbBIL. JIJIMHA JIOMaHOW, EPUMETP
MHOTOYyToJIbHUKA. MI3MepeHne U MOCTPOCHHE YIJIOB C MOMOIIBIO TPAaHCIIOPTHPA.

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

N3o0paxxenne ¢uryp, B TOM 4YHCIE€ Ha Kieryatold Oymare. [locmpoenue
KOHGhueypayuii u3z yacmeti NpsAmMou, OKPYICHOCMU HA HETUHOBAHHOU U KIemyamou
Oymace. VIcnonb30BaHHE CBOWCTB CTOPOH U YTJIOB NMPSMOYTOJIbHUKA, KBaApaTa.

[lnomanas MNpSAMOYToJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
NpPSIMOYTOJBHUKOB, B TOM u4Huclie (uUryp, n300pakEHHBIX Ha KJeTyaToil Oymare.
EnnnHuie1 namMepenus miiomaim.

Haenaonvie npeocmasnenusi o npocmpaHcmeeHHbiX Quaypax: npsamoy2obHblll
napannenenuneo, Kyo, MHo2o2panHuku. M3oopasicenue npocmenuux MHO202PAHHUKOS.
Pazeéépmxu xyba u napannenenuneoa. Coszdanue mooeneli MHO20SPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanvnvie uucna
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Apudmernueckre NEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCJIAMHU.
YuciioBble BRIPAKEHUS, MOPSAOK ACHCTBUHN, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
MpU BBIYUCIICHUSX TEPEMECTUTEIIBHOTO M COYETATEILHOIO CBOWCTB CJIOXKEHUS U
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrJieHHE
HaTypaJbHBIX YHCEIL.

Jlenutenu U KpaTHbIE YHUCIIA; HAUOOMbUWUL 0OWUll Oenumenb U HaumeHbulee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JleneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHHe apoOei.
CpaBHeHue U ynopsiiounBanue ApooOeit. PelrieHue 3amay Ha HaXOXKJEHUE YAaCTH OT
[EeJI0oro M 1EeJIoro mo ero yactu. J[poOHoe YMcio Kak pe3ynbTar JejeHUs.
[IpeacraBnenue necATUYHOM ApoOU B BUJE OOBIKHOBEHHOW APOOM U BO3MOMXKHOCTD
MpeCTaBIeHUs] OOBIKHOBEHHOW NIpoOM B BHUAE AeCATUYHOM. JlecaTuuHbie npoOu u
MeTpuueckas cucteMa mep. ApudmeTudeckue ACHCTBUS U YUCIOBBIC BBIPAKECHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOUIEHUU. Macwima6b, TPONOPIUSL.
[IprMmenenne mponopunii py PEMICHUH 3a/1a4.

[Tonarue npoueHTa. Beraucienue mporeHTa OT BEIUYUHBI U BEJIMYHUHBI 110 €€
NPOLIEHTY. BhIpaskeHue MpPOIEHTOB JeCATUYHBIMH JpoOsmu. Pemienuwe 3amad Ha
NPOLIEHTHI. BrIpaskeHNE OTHOLLICHHS BETMYUH B MPOLIEHTAX.

Ilonosccumenvuvie u ompuyamenvHvle yucia

[TonoxuTenbHble W OTpUIATENbHBIC 4yHcia. llenvie uymcna. Moodyns uucha,
eeomempuydeckas —uHmepnpemayus Mooy uyucia. V300paxkeHue 4ucen Ha
KOOPJIMHATHOM NpSIMOU. Hucnosvle npomericymru.

CpaBHenue uucena. ApudpMeruueckue ACHUCTBUS C TOJOXUTEIBHBIMU U
OTpHUIIATEILHBIMU YUCIIaAMHU.

[IpsiMoyroJsibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHAThl TOUKH Ha
IJIOCKOCTH, abcuucca U opauHara. [loctpoeHue Touek U (GuUryp Ha KOOpAMHATHOU
MIJIOCKOCTH.

Bykeennuie eviparcenus

[Ipumenenue OyKB AJis 3alIMCH MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUUECKUX JEHUCTBUN. byKeeHHble 6blpadceHuss U YUCI08ble
noocmaroeku. byKBEHHBIC pPaBEHCTBA, HAXOXXJIEHHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl; HOpMyIBl IEpUMETpPa M TUIOMIANA MPSMOYTOJIbHUKA, KBaJIpaTa, 00beéma
napannenenuneda u Kyoa.

Pewenue mexcmosuwix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apuMETUIECKUM CIIOCOO0OM. Peuierue noeuieckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX 8APUAHMOE.

Pemiennie 3amau, conaepkaldx 3aBUCMMOCTH, CBS3BIBAIOIINX BEJIUYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHHE; 1I€Ha, KOJUYECTBO, CTOUMOCTb; MMPOU3BOIUTEIIHLHOCTD,
BpeMsi, 00b€M palboThl. EQuHUIBI M3MEpEeHHus: MacChl, CTOMMOCTH; PAaCCTOSIHMUS,
BPEMEHH, CKOPOCTH. CBA3b MEXKy €AMHULIAMHU U3MEPEHUS KAK/I0M BEJIMUHHBI.

Pewienne 3amay, cBA3aHHBIX C OTHOLIEHUEM, MPONOPLIMOHAIBHOCTHIO BEJIUYMH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 3aa4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EeHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYl.

[TpencraBicHHe MAHHBIX C IOMOIIBI0 Tabmum W jguarpamMMm. CrojOuaThie
JUarpaMMBbl: YTCHUE B IOCTPOCHHUE. UTeHHE KPYTOBBIX THarpamMM.

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o (pUrypax Ha IDIOCKOCTH: TOYKA, MPpsAMasi, OTPE30K,
Jyd4, YToJ, JJOMaHast, MHOTOYT'OJIbHUK, YeThIPEXYTOJbLHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCMU, NAPALlesibHble NPsSMble,
nepneHouKkyisaphvie npsmvle. VIsMepeHUe pacCTOSIHHM: MEXIY JABYMsI TOYKaMH, OT
TOYKH JIO TIPSAMOM; ITTHHA MapIIpyTa Ha KBaJIPaTHOU CETKE.

M3MepeHne W TIOCTPOCHHE YTJIOB C IIOMOIIBIO TpPaHCHOPTHUpA. Bubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH, TYIOYTOJILHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSAMOYTOJbHUK, KBaapaT: HCIOJIL30BAaHUE CBONCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300pasicerue ceomempuieckux gpueyp Ha HeluHOBaAHHOU Oymaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHuKa, mpancnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [IOHATHE IIOMAAH GUTYPBI; €IUHUIIBI U3MEPCHHS
wioniaay. [TpubamkEHHOE N3MEpEeHHE IUIOMAAN GUTYpP, B TOM YUCIIC HAa KBAJAPATHOU
ceTke. [Ipubausicénnoe usmepeHnue OUHbL OKPYICHOCIU, NA0UA0U KpYed.

Cummempusi: YyeHmpaivbHas, ocesas u 3epkaivHas cummempuu. [locmpoenue
CUMMEMPUUHBLX PUYD.

Haznsaonvie npedcmasnenus o npocmpancmeeHubix gueypax: napaiieienuneo,
KyO, npusma, nupamudda, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsxicerue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCmMpancmeeHHvix ¢ueyp (u3 oymazcu, nposooKu,
nAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmeperus oowvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIACCBI

Henu n3yyeHusi yaeOHOro Kypca

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
o0OecreuynBaeT M3y4yeHUE JPYruX AUCLIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsl POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HU. Pa3zBuTHe y 0OydaromMXCSd HAYYHBIX MPEJICTaBICHUN O
IIPOUCXOXKJEHUN U CYIIHOCTH alireOpanyecKux aOCTpakiui, crnocode OTpakeHHs
MaTEMaTUYECKON HAayKOW SIBIIGHUW U TMPOIIECCOB B NPHUPOAEC U OOIIECTBE, POJH
MaTEMaTHYeCKOrO0 MOJCTUPOBAHUS B HAydYHOM TIO3HAHMM W B TPAKTUKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHHUSI U KAYECTB MBIIUICHHUS,
HEOOXOAMMBIX ISl aJanTaluyd B COBpEMEHHOM LudpoBoM obmiectBe. M3yueHue
anreOpsl €CTECTBEHHBIM 00pa3oM O0ECHedYrBaeT pa3BUTHE YMEHHUS HaOII0AaTh,
CpaBHHMBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOWM JCWCTBHS W BBIBOJBI,
dbopmynupoBath yrBepkaAcHUs. OcBOeHUE Kypca anreOpbl 00ECleurnBacT pa3BUTHE
JIOTUYECKOrO0 MBIIUIEHUS] OOYyYarolIMXCS: OHM HUCHOJB3YIOT JEIyKTUBHBIE U
UHAYKTUBHBIE PacCyKJIeHUs, 0000IIEHHNE U KOHKPETU3allMio, a0CTparupoBaHUE U
aHajoruto.  OOyueHue  anreOpe  mMpeArNoJiaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATENbHOCTH  OOYyYaroUIMXcs, IO3TOMY CaMOCTOSITENIbHOE
pellleHre 3a7a4 €CTECTBEHHBIM 00pa3oM SIBISIETCS pealu3aluen AesITeIbHOCTHOTO
PUHITUIA OOYYCHHS.

B cTpykType mporpaMmbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COAepXKaTelbHO-MeTOANYeCKne JuHuu: «Yucna u
BBIUMCIICHUS; « ANTeOpandecKue BhIpaXEHU; « Y PaBHEHHS 1 HEPABEHCTBAY;
«Dynkuny. Kaxxnas u3 aTux comepkareabHO-METOINYECKUX JTUHUIN pa3BUBAETCS HA
OPOTSHKEHUU TPEX JIET M3YyUEHHUsl Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasich U
B3aMMOJICUCTBYS C JAPYTUMH €T0 JUHUSMU. B Xone n3yueHus Kypca o0ydaromumMes
MPUXOJUTCST JIOTUYECKU PACCYXZaTh, HCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11€51€c000pa3HO BKIIIOUUTH B MPOTrPAMMYy HEKOTOPBIE OCHOBBI
JIOTUKH, POHU3BIBAIOIIME BCE OCHOBHBIE pa3/ieibl MAaTEMAaTUYECKOTr0 00pa3oBaHus U
CIIOCOOCTBYIOIIME  OBJAJCHHI0O  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOTO
MaTEeMaTHYECKOTO sI3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, UTO COACPKATECIHHOM
U CTPYKTYpPHOUM OCOOCHHOCTBIO Kypca «AJredpay sIBISETCS €ro MHTErPUPOBAHHBIN
XapakTep.

Conmepxanne nuHHUM «Yucina W BBIYUCICHUS» CIYKAT OCHOBOW IS
JAJIbHEHIIIETO M3YYCHHsS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS
JIOTUYECKOTO MBIIIIEHUSI, (OPMUPOBAHUIO YMEHHMS MOJIb30BATHCA AITOPUTMAMH, a
TaKXKe MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX ISl MOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PallMOHATIBHBIMU U
HUPpAIMOHATFHBIMU YUCIaMHU, (POPMUPOBAHUEM MPECTABICHUN O JICHUCTBUTEIHHOM
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yyclie. 3aBepIllieHre OCBOSHUS YMCIOBOM JIMHUU OTHECEHO K CTapIIEMy 3BEHY OOIIEro
o0pa3oBaHUs.

CopeprkaHue IByX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYEeT (OPMUPOBAHUIO Yy OOYUYaAIOIIUXCS
MaTeMaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB M MNPAKTUKO-OPUEHTHPOBAHHBIX 3aJady. B OCHOBHOM MIKOJIE
yueOHBI MaTepuayn TPYIIUPYETCsS BOKPYT PaIlMOHAJIBHBIX BbIpaKeHUMl. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKU KaK SI3bIKa JIJISI IOCTPOEHUSI MAaTEMaTUYECKHUX
MojieJiel, OMUCaHUs MPOIIECCOB M SIBJIICHUU peajbHOro Mupa. B 3amaun oOydeHus
anredpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE AITOPUTMHUUYECKOTO MBIIIJICHUS,
HE0OXOIUMOI0, B YaCTHOCTH, HJii OCBOEHHUs Kypca WHGOPMATHKH, U OBJIAJCHUE
HaBbIKaMH JIEAYKTUBHBIX paccyxaeHuid. [IpeobpazoBanue cUMBOIBHBIX (POPM BHOCUT
CBOM crnenu@uueckuil BKIaJ B pa3BUTHE BOOOpPaXXEHUs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpA(UUYECKOW JIMHUM HAIEJICHO Ha MOJy4YeHUE
IIKOJIbHUKAMH 3HaHUA O (PYHKLIMSIX KaK BaKHEWIIEH MaTeMaTHYEeCKOW MOJAENU s
OMMCAHUS U HUCCJIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB W SIBJICHUN B MPUPOJE H
oOuiectBe. M3yueHue »TOoro marepuana CrocoOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHBIEC, CHMBOJHMYECKHE, TIpaduueckue, BHOCUT BKIad B (POpPMHUpPOBAHUE
MIPEACTABICHUM O POJIM MATEMATUKHU B Pa3BUTUHU LMBUWIN3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4YeOHbBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIMEe OCHOBHBIC DAa3AeNbl COJNEPIKaHUSA:
«Yucna ©  BBIUMCICHUS», «ANTEOpanyecKue BBIPAXKEHUSN», «YPAaBHCHHS W
HEPaBEHCTBa», « DYHKIIUNY.

VYueOHbIN MJIaH HAa U3ydeHue anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HENEII0 B TEUEHHE Ka)JOro rojaa oOyuyeHUs, BCETO 3a TpU rojaa
oOyueHusi — He MeHee 306 yyeOHBIX YacoB.

Copepxanue yue0HOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

YQucna u evluucienus

PanuonajabHbIE UHCJIa

JlpoOu OOBIKHOBEHHBIE MU JECSATHYHBIC, MEPEeXo]i OT OJHOM (opMbl 3anucH
npobeit k gpyroi. [loHsTue panyMoOHAIBLHOIO YHCIA, 3alHuCh, CpPaBHEHWE,
VOOPSAIOYMBAHUE  PAIlMOHATBHBIX — 4yucel.  ApudMmeTudyeckue  JIeHCTBUS  C
palMOHAJBHBIMU 4YHCIIaMU. PellleHue 3amad U3 peaibHOM NPaKkTUKU HA 4YacTH, HA
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JpOOH.

CrerneHb C HaTypaJbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJIBIINX YHCET.

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

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMas W oOpaTHas
[IPONOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTrumblie
3HAYEHHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCHMOCTH MEXAYy BEIWYMHAMU B BUJE
(dopmyiibl. Berancnenus no gpopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia MnpeoOpa3oBaHUsl CyMM W MPOMU3BEACHMI, MpaBuia PACKPBITUS CKOOOK U
MIPUBEJEHUS IOI00HBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM I1I0KA3aTEIEM.

OpHowiensl 1 MHOrowieHbl. CrteneHb MHOroudseHa. Cio)KeHUe, BBIYMTAHME,
YMHOKEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI U
KBazpaT pasHocTH. PopMmyia pa3HOCTH KBaapaTOB. Pa3iiokeHrne MHOIOYJIEHOB Ha
MHOKHUTEIH.

Ypaenenusa

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

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YpPaBHEHMS, PEIICHUE JIUHENHBIX ypaBHEeHN. COCTaBIEHNE YPAaBHEHUH IO YCIIOBHIO
3a1aun. Pemenne TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPABHEHU M.

Jluneiinoe ypasnenue ¢ 08yms nepemennbiMu u e2o 2pagux’. CrucreMa IByX
JVHEWHBIX YpAaBHEHHW C JBYMsI INEPEMEHHBIMU. PelleHue cucrteM ypaBHEHHI
croco0oM MoJICTaHOBKU. [IpuMepshl pelieHrs TEeKCTOBBIX 3a/lad C MOMOILIBIO CUCTEM
YpaBHEHUN.

Koopounamot u ecpagpuxu. @ynxuyuu

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

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca v opAMHaTa TOUYKH
Ha KOOpJMHATHOM TuiockocTu. [Ipumeps rpadukoB, 3aganHbix dhopmynamu. UteHue
rpauKoOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue pynkmm. ['paduk Gynkimmu. CroiictBa dhynkiwmii. JInneiinas GyHKIus,
e€ rpaduk. I'paduk pyukimu y = KX + b. Ipaguueckoe pewenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHUII.

2 3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TCMBbI, U3YUCHHNC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCJIILHOM ILJIaHE.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb u3 uyucina. [lonamue o006 uppayuoHaibHOM Uuce.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJIpaTHBIX KOPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BRIPAKCHUN U
BBIYMCIICHUSM. /[eticmeumenbHble Yucia.

CremneHb ¢ UeIbIM MTOKa3aTeNneM 1 €€ cBoricTBa. CTaHapTHAs 3alKCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXXECHHE, JEJIEHHME anreOpanyeckux  JpoOeil.
PanmonanbHblie BEIpaKEHUS U UX IPE0Opa3OBaHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHeHHM, CBOIAIINXCA K TUHEWHBIM U KBaaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypaguenuti ¢ 08yMs NEPEMEeHHbIMU U CUCTEM
JIUHEUHbIX VPAGHeHUll ¢ 08yMsa nepemenHvimu. lIpUMepbl peElIeHUs CHCTEM
HEJIMHEMHBIX YPABHEHH C IBYMS [IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHOW IEPEMEHHOU.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

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

I'padux dbynkuuu. Urenue cBoilcTB pyHKUMU 10 €€ rpaduky. [Ipumepsl
rpa@ukoB (QYHKIHA, OTPaXKAIOIIUX peaJbHbIE MPOIIECCHI.

@OyHKINM, ONHCHIBAIOUIME TMPSAMYI0 M OOpaTHYI MNPONOPIHOHATIbHBIE

3aBHCHMOCTH, MX rpaduku. OyHkmuny = X5,y = X,y = VX Y = f;—. I'paguueckoe

peuienue ypasHeHul u Cucmem ypasHeHul.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIBbHBIE YHCJIA

PannonanpHbIe YUCHA, UPPAUUOHATbHBIE HUCAA, KOHEUHble U OecKoHeuHble
oecsmuuHvle Opodbu. Muodcecmso OelicmeumenbHblX Yucell, 0eliucmeumesibHvlie YUCid
Kak beckoHeunble decamuynvie Opobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOACECMBOM OCUCMBUMENbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

CpasneHue  OelicmeUmMeNbHbIX — Hucel, apugmemuueckue OeuUcmeus c
oelcmeumenbHbiMU YUCIAMU.

N3mepeHnusi, NpuOIHKeHUSA, OLIEHKHN
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOILIEM MHpE.

[TpubnmkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemnel pasiodHceHuem Ha MHONCUMENU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 alreOpandeckumM METOIOM.

Cucrembl ypaBHeHH I

VYpaBHeHuE C IBYMs NEpeMEHHbIMU U ero rpaduk. Pemienue cucrteM AByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucTeM IByX YpaBHEHUU,
OJIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne NHMHENHBIX HEPABEHCTB C OOHOM NEepeMeHHOW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHble HepaBeHCTBa.
I'paduueckas uHTEpnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
[IEPEMEHHBIMH.

Dynkyuu

KBagparuunas dyukuus, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MAapadOJIbL.

['paduku byHKITHIA: y = kx, y = kx + D, y= X,
y = yX, ¥ = Knux cBoicTBa.

X

Yucnoewvie nocnedosamenvnocmu

OnpenesieHue u cnocoObI 32IaHUSI YUCTOBBIX MOCJIE10BATEIbHOCTEN

[loHaTHEe 4YHCIOBOM TMOCIENOBATENBHOCTH. 3aJaHue MOCIEA0BATEIbHOCTH
peKyppeHTHOH (hopmyIioi u popmyIoit N-To YeHa.

ApudmMeTudeckas u reoMeTpudecKasi Nporpeccum

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

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U IKCNOHEHYUANbHbI DOCHI.
Croorcrvle npoyenmui.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KIIACCBI

Henu n3yyeHusi yaeOHOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eomerpusi» npeactasiensl B [IOOI1
OOQO. Onu 3akimoyaroTCs, MPEXKIAE BCErO0 B TOM, YTO Ha YpOKax TIeOMETpUU
oOydJaronuiicss y4uTCcs MPOBOJUTH JIOKA3aTENbHBIE PACCYXKICHHS, CTPOUTH
JIOTUYECKNE YMO3aKIIOYEHUs, JOKa3blBaTh HCTUHHBIE YTBEPKICHHS WU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHUTH PACCYKJICHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (POPMYJIHPOBATH OOpaTHBIC YTBEpKIAeHUs. B oOyuenuun
YMEHHUIO pACCYX JaThb COCTOUT BAXXHOE BOCIHTATEIBHOE 3HAUYECHHUE H3YyUYCHHUS
r€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

BTopoii 1enp0 H3ydYeHHsS TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHUM KaK MaTEMaTHYE€CKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOLIUXCS B PEATBbHOM )KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKoJe. I 3TOro y4uTel0 peKOMEHAYeTCs
noaOUpaTh 3aJayd MPAKTHYECKOro XapakTepa Il pacCMaTpUBAEMBIX TEM, YUUTh
00y4Jaronuxcsi CTpOUTh MaTEMAaTUYECKUE MOJIEIH PEaNbHBIX KU3HEHHBIX CUTYAIIH,
IPOBOJNTh BBIYMCIEHUS W OLIEHMBATh aJI€KBAaTHOCTh IIOJYYEHHOTO PE3YJbTaTa.
KpaitHe BaxxHO mNOMYEPKMBATH CBSI3M TE€OMETPUM C JPYTHUMHU [PEIMETAMH,
MOTHBUPOBATh HMCIOJB30BaTh OIMPEICICHUS TEOMETPUUYECKUX (UTYp W TOHSTHUH,
JIEMOHCTPUPOBATH MPUMEHEHUE TIOJYYCHHBIX YMEHUHN B PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJee ApKO BUAHBI B TeMaxX «BekTtops», « TpUroHoMeTpruieckue COOTHOIIICHUSY,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeObHOMYy TUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypc
«['eomeTpus», KOTOPHIA BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3lieibl COJEpIKaHUS:
«I"eomeTrpuueckue pUrypsl 1 UX CBOMCTBaY, «3MepeHne TeOMETPUIECKUX BETUUUHY,
a Takke «JlekapTOBBI -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwi», «/IBrmxkeHMs
miockocti» U «IIpeobpazoBaHus o100M.

VY4eOHbIil TUIaH NpegycMaTpUBaeT U3ydYeHHUE FeOMETPUM Ha 0a30BOM YpOBHE,
UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B y4ueOHOM r'OJy, BCETO 3a TpH rojia 00yueHus
— He meHee 204 yacos.

Conep:xkanue y4eOHOro Kypca (1o rogam o0y4eHus)

7 KIIACC

Havanbnpie nmonsitus reomerpuun. Touka, npsiMas, OTPE3OK, JIyd. YToJ. Buuasbl
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yriaoB. BeprukanbHble U CMexHbBIE Yrubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

Cummempuunvie guzypot. Ocnosuvle céoticmea ocesoti cummempui’. TIpumepsr
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OcHogHble nNOCmpoeHUsi ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, Ouccekrpuca, ux cBoiicTBa. PaBHOOepeHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyroJbHUKA.

CBoiicTBa U MPU3HAKU PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3naku paBeHcTBa
TPEYTOJIBHUKOB.

CBolicTBa M NPU3HAKU MApPaJUIEIBHBIX NpAMBIX. CyMMa yIiIOB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMOyTONBHBIA ~ TPEYroabHUK. (CBOMCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEAEHHON K TUIOTEHY3€e. [Ipu3Haku paBeHCTBA NMPSAMOYIOJIBHBIX
TPEYTOJBbHUKOB. [IpsIMOYTOJIBHBINA TPEyroNbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JUINHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJbLIE CTOPOHE TPEYroJbHUKA.
IleprieHIMKYJISAp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yria ©  CEpeIAUHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKHAE MECTA TOUYEK.

OKpyHOCTb U KpPYT, XOpJa U AUaMETpP, NX CBOKMCTBA. B3auMHOE pacronoxeHnue
OKpPY’KHOCTH M TmpsiMou. KacarenpHas M cekymas K OKpYXHOCTU. OKpyKHOCTD,
BIIMCaHHAas B YroJl. BnucanHas u onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YeroipéxyronpHuku. [lapauienorpaMM, €ro npu3Haku U CBOMCTBA. YacTHbIE
clyyad TapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamnemnusi, €€ CBOHCTBA M MPU3HAKHU.
[IpsimoyronbHas Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeHUe JINHAN
TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2oibHuKa.

Ilooobue mpeyeonvrukos, kodppuyuenm noodoodus. Ilpusnaxu noooodUs.
mpey2oabHuxkos. llpuMeHeHmne moao0us Mpyu pereHny TPaKTUISCKUX 3a/1a4.

CpoiicTBa mIomanel reoMmeTpuyeckux ¢uryp. DopMynbl i TIIOMIATU
TPEYroJibHUKa, NapajuiesiorpaMmma, pomOa u Tpameuuu. OTHOUICHUE TUIOMIAICH
MOo00HBIX (HUTYP.

Brruncnenue miuomanerd TPeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
NPAKTUYECKUX 3a/1a4.

CuHyc, KOCUHYC, TaHT€HC OCTPOr0 yrjia NPsIMOYTOJBHOIO TPEYroJibHUKA.

3
3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckue (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

BrniucaHHble ¥ LIEHTPAJIbHBIC YTJIbI, YTOJ MEXKIY KacaTeIbHOW U XOPAOU. YTIIbI
MEXKJy XOpAaMU U CEeKylMMH. BriucaHHbIE W ONMUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacronoxenue AByX OKpyxkHocTeil. Kacanme okpyxHocteid. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. POPMYIIbI IPUBEACHUS.

Pemenne tpeyrospHuKOB. Teopema KOCHMHYCOB M T€OpeMa CHHYCOB. Pemenue
MIPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

Ilpeobpaszosanue noooodus. [looobue coomeemcmeentvix 21eMeHmMO8.

Teopema o npoussedeHuy OMpe3K08 Xo0po, meopemul 0 NPOU3BEOeHUU OMPE3KO8
CeKywux, meopema o Keaopame KacamebHOlI.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
IIPOTUBOITIOJIOKHO HANPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy Haja BeKTopamu. PasnokeHume BekTOopa IO  JIBYM
HEKOJUIMHEApHBIM BekTopaM. KoopauHaTtel BektOopa. CKanspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHUSI IJIMH U YTJIOB.

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

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ' pangycHas u paauaHHas
Mepa yrJia, BRBIYMCIEHUE JUIMH IyT OKpYyKHOCTel. [Inomans kpyra, ceKTopa, CErMeHTa.

Hsuoicenua naockocmu u euympenHue cummempuu ¢ueyp (31emenmapHuvle
npeocmasnenus). Ilapannenvuviii neperoc. Ilosopom.
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ITPUMEPHA PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

B coBpeMeHHOM LI(POBOM MUpPE BEPOATHOCTH U CTATUCTUKA IPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOUYKU 3PEHUS MPAKTUUECKUX MPUIOKEHHUM, TaK U UX
ponu B oOpa3zoBaHuu. Kaxxplil 4eI0BeK MOCTOSHHO MPUHUMAET PEUICHHUS] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX
HEJOCTaTKa WM U30bITKa HH(OpMAaNUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIIeHHE. IMEHHO mo3ToMy
OCTpO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOyYarOUIUMXCs, B TOM YHCIE
oOyuatomuxcst ¢ 3[1P, ¢yHKUIMOHAIBHYIO T'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ceOs B
KaueCTBE HEOTHEMJIEMOM COCTABJIAIOLIEH YMEHHE BOCIPUHHUMATh U KPUTUYECKU
aHAJIM3UPOBATh MH(POPMALUIO, IPEJICTABICHHYIO B Pa3IUYHbIX (QopMmax, MOHUMATh
BEPOSATHOCTHBIA XAapaKTE€p MHOTUX pPEAJIbHBIX IIPOLECCOB M  3aBUCUMOCTEH,
IPOU3BOJUTH IPOCTEMIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
OpUHLKIIAMU cOOpa, aHalu3a U MPEACTABICHUS TaHHBIX U3 Pa3inyHbIX chep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAaeT 00yUyarouXcs K 001ECTBEHHBIM HHTEPECaM.

B crpykrype nporpaMmbl yd4eOHOro Kypca «BeposiTHOCTb M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHNUU:
«IIpencraBneHune NaHHBIX U ONKUCATENbHAS CTATUCTUKAY; «BEpOATHOCTBY; « DIIEMEHTBI
KOMOUHaTOpuKkn»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CIIY>KUT OCHOBOM 7151 GOPMUPOBAHUS HABBIKOB PabOTHI ¢ HH(OPMALIKEH: OT UTCHUS U
UHTEpIpeTauud MHGOpMalWU, NPEICTaBICHHON B TabmuIax, Ha AMAarpaMMax |
rpadukax g0 cOopa, MNPEACTABICHUS M aHajdM3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CPEeJHUX W pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunThiBaTh U UHTEPIPETUPOBATH JaHHBIE, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBAThb IPOCTEUIINE TUIOTE3bl, PA3MBILUIATE HAaJ
(akTopaMu, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, M OICHMBaThb WX BIHAHHE Ha
paccMaTpuBaeMbI€ BEJIMYMHBI U ITPOLIECCHI.

NHTYUTUBHOE IIPEICTABICHUE O CIIy4YalHOM H3MEHYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJECHIIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW IJIsl U3y4YEHUS
TEOPUHU BEpOATHOCTEH. bombioe 3HaueHue s ooydaromuxcs ¢ 3I1P 31ecs uMmeror
IIPAKTUYECKUE 3aJaHUsA, B YACTHOCTHU OIIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMU
MOJEISMH.

[TonsiTue BEpOSATHOCTHM BBOJAUTCS KakK Mepa MpaBAONono0Us CIydyailHOro
coObrtust. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcs ¢ mpoctedmmmMu
METOJAMM  BBIYMCIEHUS BEPOATHOCTEH B  CIy4YaWHBIX OJKCIEPUMEHTaxX C
PAaBHOBO3MOXHBIMM ~ DJIEMEHTapHBIMU  HMCXOJAMM, BEPOSTHOCTHBIMU 3aKOHAMH,
NO3BOJISIIOIIMMHU CTaBUTh M pellaTh Ooyiee CJIOXKHBbIE 3agaud. B Kypc BXomsr
HAa4yaJIbHbIC MPEIACTABICHUS O CIy4alHBIX BEIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHKAX.
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Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}oumxc51 C
3I1P C MHOXXCCTBaMH )41 OCHOBHBIMH orcpanusaMn Hal MHOXCCTBaMU,
pacCMaTpuBarOTCa IMIPUMEPbI IMPHUMCHCHUA i1 PCHICHHUA 3a/a4, a TakKXke
HCIIOJIB30BaHUS B APYITHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 knmaccax m3ydaercs Kypc «BepoOsSTHOCTh M CTAaTUCTHUKA», B KOTOPBIU
BXomAT paszaenbl: «lIpencraBieHWe JaHHBIX W ONUCATEIbHAs CTATHCTHKAY,
«BeposaTHOCThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBIH Yac B HEJCIIO B TCUCHHUC
KakJ1oro roga ooydenus, Bcero 102 yaeOHbBIX Jaca.

Copepxanue ydyeOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3armoaHCHHUE
Ta0JIUI, YTEHUE U OCTPOCHUE TUarpaMm (CTOJOMKOBBIX (CTOJI0OUYATHIX) U KPYTOBBIX).
Urenne rpaduKoB peajJbHBIX IMpoieccoB. M3Biedenne nHGpoOpMauu U3 auarpamm u
TaOJIHII, MCTTOIH30BAHNE U MHTEPIIPETAIINS JaHHBIX.

OnucarenpHas CTAaTUCTHKA: cpefaHee apuPMETHUYECKOEe, MEIHWaHa, pa3Max,
HanOoJbIllee W HaWMEHbIIee 3HA4YeHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cryuatinelii sKcnepumenm (onvim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecku 00CMoBepHuIX COObIMULL 8 NPUPoOe
u 6 obwecmese. MoHema u uepaibHas KOCMb 8 MEeoPUll 6ePOIMHOCTe .

I'pagh, eepwuna, peopo. Cmenenv eepuiunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnol. I[lymu 6
epaghax. Obx00 epagha (3iinepose nyms). IlpeocmasneHue 00 OpueHmMUPOBAHHOM
epaghe. Pewenue 3a0au c nomowvbro 2pagoa.

8 KJIACC

[IpencraBiieHre TaHHBIX B BUJIE TaOJUII, AUArpamMM, Tpa(uKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHOXEeCTBaMU: 00bEIUHEHUE, MepeceueHue, qonoHeHue. CBONWCTBa ornepanuii Ha
MHO’KECTBAMH: MePEMECTUTENIHHOE, coueTaTeabHoe, pacrpeeTuTeIbHOe,
BKIIFOUeHHUs. Mcronb30Banre rpauyecKoro mpeCTaBICHUS MHOKECTB ISl OITMCaHUs
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Hsmepenue pacceusanus oamnvix. /lucnepcus u cmaHoapmuoe OMKIOHEHUe

4 3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombita. ChydaiiHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITUSIMH.
Crnyuyaitaeiii BBIOOp. CBSI3b MKy MAIOBEPOSTHBIMHA M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMH B TIPUPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWeCMBO8aHIe BUCAYell
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM Sepuun U duciom péodep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Qopmyna — ClOACEHUS
gepossimHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 e8ude oepesa. Pewenue 3a0au Ha
HAaxodicOeHue 6eposmHoCmell C HOMOWbI0O Oepea CIYUAlHO20 OdKCNepuMeHma,
ouazpamm Diinepa.

9 KVIACC

[IpeacTaBienue qJaHHBIX B BUJE TaOIUII, JUArpaMm, TpauKoB, UHTEPIIPETAIIIS
JaHHBIX. UTeHUe U mocTpoeHue Taldaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
llackans. Pemenue 3aia4 ¢ UCMOJI30BaHUEM KOMOMHATOPUKH.

I'eomempuueckas eeposmuocmos. CuyyaiiHvlil 6blO0Op MOYKU U3 DUSYpbl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 0y2U OKPYHCHOCHU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaysum. BeposTHOCTH COOBITHI B cepyu UCTIBITaHUN bepHyuim.

CnydailHasg BeIMYMHA U pacClpele]ieHHe BEPOSITHOCTEN. MaremaTudyeckoe
oxuaanue u qucnepcus. [[pumMepsl MaTeMaTHYEeCKOTO 0KUIAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUs BETMYUHBI. MaTeMaTHYeCKOE OKUAAHUE U TUCTIEPCHUSI CITyHaHOMN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyum».

[Tonarue o 3akoHe OoJyblIUX yuces. M3MepeHue BEpOSITHOCTEN € MOMOIIBIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBITNX YUCEN B PUPOJIC U OOIIECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI

[IpoBeneHrEe OLEHKH JOCTHXKEHHMM IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHHUS
y4eOHOTro MpeAMeTa MPOBOIUTCSA B (OpPME TEKYILIETO U PyOEKHOro KOHTPOJISL B BUJIE:
KOHTPOJIbHBIE pa0OThl, CAMOCTOSITENIbHbIE pa0OTHI, 3a4€Thl, MaTeMaTHYECKUE
IUKTAHTBI, MPaKTHYEeCKHEe pPalOOThl, MUCHBMEHHBIH OTBET IO WHAMBHUAYAIbHBIM
KapTOYKaM-33JIaHUsIM, TECTUPOBAHUE.

st o6yuatomuxcs ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYyTUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIOY, a/IallTAIMIO MpeIaracMoro o0y4JaronemMycst TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaja: HCIOJIb30BAHUE YCTHBIX M IUCBbMEHHBIX WHCTPYKLHUH,
YIPOILEHUE JUIMHHBIX CJIOKHBIX (POPMYIUPOBOK MHCTPYKLUM, PEIEHUE C ONOPOM Ha
QJITOPUTM, obpaser, UCIIOJIb30BaHUE CIPaBOYHOU UH(pOpMAaIIH.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMA K OOYYEHUI0O MaTeMaTHUKE U IEJICHANPABICHHON IMO3HABATEIbHON
NEATEIIbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTUUYECKYIO
NEeSATEIBHOCTD, TPEOYIONTYI0 MaTEeMAaTHUECKUX 3HAHUW, B TOM YUCJIE YMCHHUE YIUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHTYAIHIO, OBITh TOTOBBIM JCHCTBOBATH
B OTCYTCTBUE FapaHTHl ycIiexa;

crocoOHocTh oOydaromuxcs ¢ 3[IP k oco3HaHHIO CBOMX JACPUIIUTOB U
MPOSIBJIEHUE CTPEMJICHHS K UX TIPEOIOJIEHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTH JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3nyaTh Yy4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTYyallud, T[J€ CJIEAYEeT BOCIOJIb30BaThCA CIPABOYHOU
nH(popMaIuen uim ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CITIOCOOHOCTH MEPEHOCUTD MTOTYUYEHHBIE B X0I€ 00yUEHUS 3HAHUSI B aKTYaJIbHYIO
CUTYyalUIO (MPU PELICHUH KUTCHCKUX 3a7a4, TPEOYIOIIUX MaTeMaTHYECKUX 3HAHUMN );

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W TMpaBUIIaX MPOBEICHUS
MIPOMEKYTOYHOM U UTOTOBOM aTTECTALINU;
OBJIaJICHUE OCHOBaMHU (DMHAHCOBOM TPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ognadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCUCHBUAMU:

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuania;

BBISBJIATH JEPUIUT AAHHBIX, HEOOXOAUMBIX AJI PELICHHs MMOCTABJICHHOM
3a/1a4u;

C TIOMOIIIBIO YYUTENSI BEIOUPATh CIIOCO0 PeIIeHHs] MaTeMaTHIeCKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

NPUMEHATh ¥ TPeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTeMaTHYECKUX 3a/1ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BUIOB U (OpM
Mpe/ICTaBICHHUS;

WLTIOCTPUPOBATh pelaeMble 3a7aun rpaduuecKuMU CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATHU3UPOBATH HH(POPMAIIHIO.

INOHMMATh U HUCIOJIb30BATh MAaTEMAaTUUYECKHUE CPEACTBA HAMTISIIHOCTH (rpaduki,
auarpamMmbl, TaONMLbI, CXeMbl M JAp.) JUId WUIOCTpalUM, HWHTEPIpETaluy,
apryMeHTaluu.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHbIMU
delicmeuamu:

OpraHU30BBIBATh YU4e€OHOE COTPYIHMYECTBO M COBMECTHYIO JIEATCIBHOCThH C
YYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI pabOThI; paboTaTh B IpyIIeE:
HaxOJUTh OOIlee peIIeHHe M paspeniatb KOH(MIUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIIMHI M Y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATh, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIWYWW PA3HBIX TOYEK
3peHUs U pa3peliaTb KOH(PIMKTHI Ha OCHOBE yd€Ta MHTEPECOB M TO3UIMM BCEX
YYaCTHUKOB,;

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

BBITIOJIHATh CBOIO 4acTh PaOOThI, JOCTUraTh KayeCTBEHHOI'O pe3yJibTara U
KOOPJIMHUPOBATH CBOM JIEUCTBHUS C IPYTUMU YICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBUThH 1IN, BBHIOMPATh M CO3JaBaTh AJTOPUTMBI I pEIICHUS Yy4eOHBIX
MaTEMaTUYECKUX TPoOIIeM;

IJIAHUPOBATh U OCYIIECTBISITH JEATEILHOCTh, HAMPAaBICHHYIO Ha pEIICHUE
3a/1a4 UCCIIEI0OBATENIbCKOTO XapaKkTepa.

dbopMynupoBaTh U yACPKHUBATH Yy4yeOHYIO 3ajady, COCTaBSATh IUJIaH U
MOCJIeI0BaTEIbHOCTD JCHCTBUI,

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABUILHOCTD UM OMIUOOYHOCTH BHITIOJHEHUS Y4eOHOMN
3a/1auu, €€ 0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

CIMYaTh CIOCO0 NEWCTBUS M €ro Pe3ysbTaT C 3aJlaHHbIM 3TaJOHOM C IICJIbIO
0oOHapy>KeHHsI OTKJIIOHEHUH M OTJIMYHM OT STAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPH PEIICHUH Y4eOHOU
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEeIbHOCTH, OMNpPEACNATh MO3UTHUBHBIE M3MEHEHUs] M HamlpaBjeHUs, TpeOyroliue
nanbHeuien padoTsl;

PETYIMPOBATH CITOCOO BHIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl 0cBOeHUs yueOHOro mpeamera «MartemaTuka (BKiIro4as aiareopy,
r€OMETPHUI0, BEPOSITHOCTh M CTAaTUCTHUKY)», paclpeiesieHHble M0 rojaM oOy4eHHs,
bopMyIHpPYIOTCS 10 TPUHIUITY T0OABIEHHS HOBBIX PE3yJbTAaTOB OT r0/ia K TOAY, YK€
Ha3BaHHbBIE B MPEIBIIYIINX TOJaxX MO3UIMH, KaK MPAaBUIIO, TOCIIOBHO HE OBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIAYIINX JIET).

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

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJDKHO 00€CTIeunBaTh JTOCTH)KCHHE CIEAYIOIMHMX MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YNbTATOB:

5 KJIACC

Yucna u éviuucnenus

OpueHTUpPOBATHCS B MOHITUSAX U OTIEPUPOBATH HAa 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATYPAIbHBIMHU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATUUYHBIMU JPOOSIMHU.

CpaBHMBATH U YNIOPSAI0YUBATH HATYPAIbHBIC YHCIIA, CPABHUBATH B MPOCTEUIIINX
city4asix OObIKHOBEHHbIE IPOOHU, IECATUYHBIE JPOOH.

CoOTHOCUTH TOUKY HA KOOPJAMHATHOM (YHCIOBON) MPSAMOMN C COOTBETCTBYIOIIUM
el YMCJIOM 1 U300pakaTh HATYpaIbHBIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
IPSMOM.

BeimonHaTh  apudmMeTHdecKkue JEHCTBUS C HATypaldbHBIMM YHUCIAMHU, C
OOBIKHOBEHHBIMH JPOOSIMHU B MIPOCTEUIINX CITydasiX.

BbINONHATH NPOBEPKY, MPUKUJIKY PE3YJIbTATa BEIYMCICHUM.

OKpyIJIsSITh HATypaJIbHBIC YKCTIA.

Pewenue mexcmosuwix 3a0au

Pemars TekcTOBBIE 3alauM apUPMETHUYECKUM CIIOCOOOM U C IOMOIIBIO
OpraHU30BaHHOIO KOHEYHOIro Mepedopa BCeX BO3MOXKHBIX BapUaHTOB (IpH
HEO0OXOJMMOCTH C HaIPABJISIFOIIEH TOMOIIIBIO).

Pemate 3amauu, cojaepxamie 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTH (MPpU HEOOXOAMMOCTH C
UCIOJIb30BAaHUEM CITPABOYHOM MH(MOPMAIIUN).

Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMBI, TAOIUIbI, 0003HAYEHUS NPU PEUICHUU
3azay.

[Tonp30BaThCA OCHOBHBIMH €IMHUIIAMUA U3MEPEHUS: IIEHbI, MAaCChl; PACCTOSIHUA,
BPEMEHH, CKOPOCTH; BBIpaXaThb OJHU €IMHUIBI BEIMYMHBI 4epe3 Apyrue (mpu
HEO0OXOJMMOCTH C OMOPOM Ha CIPABOYHYIO HH(OPMALIUIO).

W3Bnekate uHOpMaIuioo, MNpeACTaBICHHYIO B Ta0iuile, Ha CTOJIOYATOM
auarpaMmMme, MHTepIpeTUPOBaTh NMPEACTaBICHHbIE JaHHbIE, UCIIOJIB30BaTh JaHHbBIE MPU
pelIeHnH 3a/ay.

Haznaonaa zeomempus

[Tonb30BaThCA T€OMETPUUYECKUMHU TMOHSATUSMU: TOYKA, MpsSMasi, OTPE30K, Jyd,
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yTOJ1, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOLIETO0 MHpa, UMEIMUX (opmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3yallbHOM OIOpE,
CBSI3aHHYIO C YIVIAMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPIINHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaIuyC, THAMETP, LICHTP.

N300pakath H3y4yeHHbIE TeOMETpUYECKHEe QUTYypbl HA HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (TM0CIIe COBMECTHOTO aHAIU3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C MOMOIIbIO
JUHEWKH, CTPOUTHh OTPE3KH 3alaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajpaTa IS UX
MOCTPOCHUSI, BBIYUCIICHUS IUIOIAAN U IEpUMETpa.

Beluncnare mepuMerp W IUIONMIA[b KBajpaTa, MNOPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4HCIEe (QUryp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbC OCHOBHBIMM METPUYECKHUMH E€AWHULIAMH HU3MEPEHUS JIMHBI,
TUTONIA/IM; BBIPAXKATh OJTHU €IMHUIIBI BETMYUHBI Yepe3 Apyrue (Mpyu HE0OXO0IUMOCTH C
OTOPO Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh napasuienenueni, Kyo, UCIOIb30BaTh TEPMUHOJIOTHUIO: BEPIIMHA,
pedpo TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS Tapaljiesenunena, Kyoa.

Breruncnare 00bEM KybOa, mapaienenurnena mo 3aJaHHbIM U3MEpeHUusiM (C
OTIOpOM Ha AJITOPUTM Y4YEOHBIX JCUCTBUIA), MOJBH30BATHCSA EAUHUIIAMHU H3MEPECHHUS
00BbEMa.

Pemiath HecnoXXHBIE 3aadyd HAa HM3MEPEHUE TE€OMETPUYECKUX BEJIUYMH B
MPaKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOpPOi).

6 KJIACC

Yucna u eviuucnenusn

OpueHTHPOBATHCS B MOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C PA3JIMYHBIMU BUJAMHU YHUCENT U CIIOCOOAMH WX 3amKCH, TMEPEeXOJIUTh
(ecym 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIMUCH YUCTA K IPYTOH.

CpaBHUBaTh M YHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BrimonHITh apudMeTndecKrue IeUCTBHI C HATypaIbHBIMU U I[EJIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMU U JICCITUYHBIMHU JAPOOSIMH, MOJOKUTEILHBIMUA U OTPUIIATEIbHBIMU
YUCIIAMMU.

Brruncnarh 3Ha4€HUST YUCITOBBIX BBIPAKEHUMN, BBITIOJHATH IPUKUAKY U OLICHKY
pe3yJiibTaTa BBIUMCICHUH; BBINOJHATh MPEeoOpa3OBaHUsI UYMCIOBBIX BBIPAXKCHUN Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JCHCTBUM.

COOTHOCUTH TOUYKY HAa KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOLIUM €U YNCIIOM
U M300pa)kaTh YKClia TOUKAMHU Ha KOOPJAMHATHOU MPSIMOM, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKHA B MPSIMOYTOJIBHOM CHUCTEME KOOPAWHAT C KOOPJAWHATAMH
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3TOU TOYKH.

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

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTHPOBATHCS B MTOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMM,
CBSI3aHHBIMH C 3aITUCBIO CTETICHH YKCJIa, HAXOJAUTh KBaApaT U KyO Ynciia, BEIYUCIIATH
3HAYCHUS MPOCTEHIIINX YHCIIOBBIX BRIPAKCHHUH, COJEPIKANINX CTCTICHH.

[Tonp30BaThCA MpU3HAKAMU JEAUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
ITOPUTM IPaBUJIa), PACKIIAAbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIIH.

llonvzo06amucs macumabom, COCTABIATH MPONOPIUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI 11T 0003HAUCHUS YHCEN TIPH 3alHCH MAaTeMaTHIECKHX
BBIPDOKCHUM, HAXOJAUTh 3HAYCHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIICCTBIISSA
HEO0OXOIUMbIE TIOJCTAHOBKH W TpeoOpa3oBaHus (C OMOPOMl Ha aJITOPUTM YUYEOHBIX
JEeHUCTBUIN).

HaxonuTh HeM3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoswix 3a0au

PemaTe MHOTOIIIArOBBIE TEKCTOBBIE 3a7a4Ml apU(PMETHIECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pematp npocTenime 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTMOPIIMOHAILHOCTHIO BEJIMYMH, MPOIEHTAMH; PellaTh TPU OCHOBHBIC 33Jla4d Ha
JTpOOH U MIPOIECHTHI.

Pemate 3amaum, conep:kalive 3aBUCUMOCTU, CBSI3bIBAIOIINE BEIMYUHBI:
CKOPOCTb, BPEMs, PACCTOSIHHE, 1IeHa, KOJTUYECTBO, CTOMMOCTb; TPOU3BOAUTEIIHLHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apUPMETUIECKUE TEUCTBUSI, OIEHKY, TPUKUIKY;
MIOJIB30BATHCS SAUHUIIAMH U3MEPECHUS COOTBETCTBYIOITUX BEIIMUHH.

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

N3Bnekath wHQOpMaIMIO, TMPEICTABICHHYI0 B TaOJuWIlaX, Ha JHUHEWHOM,
CTOJIOYATONM WM KPYroBOM JauarpaMmax, HHTEPIPETUPOBATH IPEACTABICHHBIC
JTAaHHBIC; UCTIOJIB30BATh JJAHHBIC MPY PEIICHUU 3a/1a4.

[IpencraBnsats nHOOPMAITUIO C TTOMOIIBIO TAOJHII, JIMHEWHONW U CTOIOYATOM
JUarpaMm.

Haznaonan zeomempus

[IpuBoaMTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
M3YYCHHBIX TE€OMETPUYECKHX IUIOCKUX W TPOCTPAHCTBCHHBIX (HUTYp, MpHUMEpHI
PaBHBIX H CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHPA Ha HEJIMHOBAHHOMN
Y KJIeT4aTo Oymare u3y4eHHbIC TUIOCKHE TeOMeTprudecKue GUTYphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpencTaBieHUE O TEOMETPUYECKUX TOHITHSX: PABEHCTBO (UTYP,
CUMMETpPHSI, OCb CHMMETPHH, IIEHTP CUMMETPUHU.

HaxonuTh BeTMYHHBI YTJIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
VIJIbI 33JIaHHOW BEJIMYWHBI, TIOJIb30BAThCS MPU PEIICHUU 3a1ad TPpaayCHON Mepoit
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJbHHKA, IOJh30BATHCS
eIMHULIAMH U3MEPEHHUSI ITTMHBI, BBIPAXKaTh OJHHU CIUHUIIBI U3MEPEHUS IIUHBI Yepes
IpyTHE.

Haxonutb, UCTIONB3ysl 4epPTEKHBIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKIY ABYMS
TOYKAaMH, OT TOYKHU J0 TPSIMOM, IJTMHY IyTH Ha KBaJPAaTHOU CETKE.

Beraucnsate  miuomanab  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJIHHHKOB,
MCTIOJB30BaTh pa30MeHIE Ha MIPSMOYTOIBHHUKH, HA paBHbIC (DUTYPBI, TOCTPAUBaHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAaThCSl OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIN;
BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIAIN Yepe3 Ipyrue (Ipu HeoOX0UMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HH(POPMAITHIO).

Pacro3naBaTh Ha MOJEISIX W HM300paXEHUSX MHPAMHUIY, KOHYC, IFIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeTYaTO Oymare mpsiMOYTOJIbHBIN TapalIeIIeIHIIe]I.

Beraucisite 006€M TPSIMOYTOJIBHOTO TMapajuieienuiena, Kyoa, MmoIb30BaThCS
OCHOBHBIMU €IMHMUIIAMH U3MEpeHUs] 00bEMA; BhIpAXKATh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 apyrue (¢ ornopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

PemaTe HecHOXHBIE 3a7aud HAa HAXOXJEHHWE TC€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalusiX (Ipu HEOOXOIUMOCTH C BU3yaJIbHOW OTOPOiA).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S ITIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (TIO TOJIAM OBYUEHM)

OcBoeHue yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHsl JOHKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Yucna u éviuucnenus

BoemmonHsaTe, coyeras yCTHbIE M NUCbMEHHbIE NpPUEMBI, apupMeTHdyecKue
NEUCTBUA C PALIMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HAaYeHUS YHUCIOBBIX BBIPAXKECHHH; MPUMEHSTh pPa3HOOOpa3HbIC
CrocoObl M MPHUEMBI BBIUMUCIEHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COAEpM KAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauth OoT omHOM (OPMBI 3aMHMCH YUCEN K JPYyroil (mpeoOpa3oBHIBATH
JIECSITUUHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATUYHYIO ApoOb). CpaBHUBATH U
yHOPSI0YUBATh pallMOHATBHBIC YUCIIA.

OKpyrJsTh yncna.

BBINONHATE TPUKUIKY U OLEHKY PE3yJIbTaTa BBIYMCICHUN, OLEHKY 3HAYECHUN
YUCJIOBBIX BBIPAKECHUM.

BBINOJIHATH 1EHCTBUS CO CTENEHSIMU C HATYPAJIbHBIMH MIOKA3aTEISIMU (C OITOPO
Ha CIIPaBOYHYIO WH(POPMAITHIO).

[TpuMeHATh MPU3HAKU ACTUMOCTH, PA3JIOKEHUE HA MHOXKUTENIN HATypaJlbHbIX
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quced.

Pemlate mnpocreiiye NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPLUUOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYCHHU, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTUpOBaTbCA B TOHATUSIX U ONEpPUPOBaTH Ha 0a30BOM YpOBHE
anreOpanyeckor TepMUHOJIOTHEN U CHMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHWW NpPH 3aJaHHBIX 3HAYECHHSX
NIEPEMEHHBIX.

BoInonHTh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOUJICH MPUBEACHUEM
NOJJOOHBIX CJIaraéMbIX, pACKPBITHEM CKOOOK.

BBINIONIHATE yMHOKEHHME OJHOWICHAa Ha MHOIOWIEH W MHOIO4YJIEHa Ha
MHOTOUJIEH, IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OIOpoOH
Ha CIIPaBOYHYI0 HH(POPMAIIUIO).

OCyIlIecTBIATh PA3J0KEHUE MHOTOYWIEHOB HA MHOXHUTEINM C IOMOIIBIO
BBIHECEHHUSA 32 CKOOKH OOIIEro MHOXHUTENS, TPYINIUPOBKU CIAraeMbIX, IPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOKEHUS (C OMOPOil Ha CIPABOYHYIO HH(OPMALIUIO).

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

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJlbHBIMM ITOKA3aTEISIMHM IS
npeoOpa3oBaHus BbIpaXXEHUH (C OMOPOI Ha CIPABOYHYIO HH(POPMALIUIO).

Ypasnenua u nepasencmea

Pemate nMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS MpaBUJIa
nepexoaa OT HCXOJHOIO YPaBHEHHUS K PaBHOCWIIBHOMY eMy. IIpoBepATs, siBisieTcs iau
YHUCJIO KOPHEM YPABHEHHS.

Nmetp npencraBiieHrne 0 rpauueckux METo/lax MpU PELIeHUU JIMHEUHBIX
YPaBHEHHM U UX CHUCTEM.

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

CtpouTh B KOOPAUHATHOM MJIOCKOCTH T'paUK JTMHEHMHOTO ypaBHEHUS C ABYMsI
NepPEeMEHHBIMU; MOJB3YACh IPAPUKOM, IPUBOJIUTH TPUMEPDI PEILICHUS YPABHEHUS.

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

CocraBisaTs (MOciie COBMECTHOTO aHAIKN3a) U PellIaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHUM 1O YCJIOBHUIO 33Ja4d, WHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJauy MTOJTyYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxkath HA KOOPJAUHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3alMChIBATh YHCIIOBBIE MPOMEKYTKH Ha
anreOpanveckoMm si3bIKe.

OTMeuaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM;
CTpOUTH TpauKy TUHEUHBIX QyHKIUH. CTpouTs rpaduk GyHkium y = KX + Db.

OnuceiBaTh C MOMOUIbI0 (YHKIMIA H3BECTHbIE 3aBUCHMOCTH  MEXKIY
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BEIMYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX NEHCTBUI): CKOPOCTh, BpEMs, PaCCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM pabOTHI.
Haxonutb 3HaueHre (DyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpPMAINH,
M3BIIEKATh U UHTEPIPETUPOBATH MHPOpPMALIHIO U3 TPa(UKOB peabHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOXECTBE ACHCTBUTEIIBHBIX
qucelsl JUIsl CPaBHEHUS, OKPYIVIEHHUS M BBIUMCIEHUN; M300pakaTh NEHCTBUTEIIbHBIC
YHUCJIa TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[IpumeHsATh MNOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHSA; HAXOIHTh
KBaJpaTHbIE KOPHH, HCIIOJNb3ys NPHU HEOOXOAMMOCTHU KaJIbKYJSTOP; BBINOIHATH
[pocTellme mnpeoOpa3oBaHus BBIPAKEHUH, COJEpKAIIMX KBAJIpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucH OOJIBIIMX M MAJIIX YHUCENI C MOMOIIBIO JECATUYHBIX
npobeit u crenenert uncia 10.

Anzebpauueckue evipasricenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  II0KAa3aTelIeM, BBIITOIHATH
npeoOpa3oBaHus BBIPAKEHHUM, COJEpKallluX CTENEeHH C LeJbIM [oKa3aTeiaem (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINIONHATE HECHOXKHBIE TOXKJIECTBEHHbIE MPEOoOpPa30BaHUs PALMOHATIBHBIX
BBIPAKEHUI HA OCHOBE NpaBWJ JEHCTBHUI HAJ MHOIOYJIEHAMHU M anreOpandecKuMu
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXXEHUM AJIs PEIICHUs] Pa3IMyYHbIX 33134 U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON MPAKTUKU.

Ypasenenusa u nepasencmea

Pemiats nuHelHbIe, KBaIpaTHbIE YPaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOM
uH(pOpMallK) ¥ palUMOHAJIbHBIE YPAaBHEHMsI, CBOJSIIMECS K HHUM, CHCTEMbI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE IPOCTENUILINE UCCICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ MPUMEHEHHEM TIpaduuecKux NpeacTaBiIeHUl (ycTaHaBIMBATh, UMEET JIU
YPaBHEHUE WM CUCTEMAa YPAaBHEHMI pPELIEHUs, €CJIM UMEET, TO CKOJIBKO, U Ip.) C
OTIOPOM Ha aJTOPUTM YYEOHBIX JTEHCTBUH.

[lepexoauTh OT cJOBeCHOM (QOPMYIUPOBKM 3amaund K €€ anredpandeckoin
MOJENU C TIOMOLIBIO COCTABJIEHUS YPABHEHHUS WJIM CHUCTEMBI YpPAaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MTOJTYYEHHBIA PE3yJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKU; PEIIATh
JIMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U MX CHUCTEMBbI; AaBaTh IpapuuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu
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OmnepupoBatb Ha 0a30BOM YypOBHE (PYHKIMOHAIbHBIE TOHATHS M S3BIK
(TEepMHHBI, CUMBOJHMYECKHE OOO3HAYCHHUs); OIpPENENATh 3HAYeHHWE (PYHKIUU TIO0
3HAYEHHIO apTYMEHTA; ONPEAEIATh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduKH dIeMeHTapHBIX GyHKIMIA Braa , Y = X5, Y =X, Y =+/x , Y=

k; onmuceiBaTh CBOKCTBA YUCIOBOM (QyHKIIMH 1O €€ rpaduKy (MpH HEOOXOIUMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBaTh U yHIOPAI0YUBATH PALlMOHATBHBIE U UPPALMOHAIBHBIC YHCIIA.

BoinonHaTh apudmMeTnueckue IeUCTBHS ¢ PallMOHATIBHBIMU YHUCIAMU, COYETas
YCTHbIE W TUCBMEHHBIE MNPUEMBI, BBIMOIHATH BBIYHUCIEHUS C HPPAUOHAIBHBIMU
YUCIIaAMH.

HaxonuTh 3Ha4eHUS CTENEHEN C LEJIBIMU [TOKA3aTENSIMU U KOPHEN; BBIYUCIIATh
3HAYEHHUS YUCIIOBBIX BBIPAKECHUMN.

OKpyrasTe JAEUCTBUTENBHBIE YKCIA, BBINOJIHATE NPUKUAKY pe3yibTaTa
BBIYMCIICHN, OLICHKY YMCJIOBBIX BBIPAKEHUN.

Ypasnenua u nepasencmea

PemaTe nuHelHbIE U KBAaJPATHBIC YPABHEHUS, YPABHEHUS, CBOJALIUECS K HUM,
npocTeiime IpoOHO-pallMOHaIbHbBIE YPABHEHUS.

Pemate mnpocrenmme CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUW C JByMs
NEPEMEHHBIMU M CHUCTEMBI IByX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISETCS
JUHEWHBIM (110 BU3yaJIbHOU omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOoOM ¢
MOMOILIBIO COCTAaBJICHUS YPAaBHEHUS WM CHUCTEMBl JIBYX YypaBHEHUH C ABYyMs
MEPEMEHHBIMHU.

[IpoBOANTH MPOCTEMNIINE NCCIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUI, B TOM
Yyyclie C NPUMEHEHHEM TIpauuecKux NpeacTaBieHud (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PELIECHUs, €CJIU UMEET, TO CKOJIBKO, U TIP. ).

Pemars JuMHeWMHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pElIeHNE HEPAaBEHCTB HA YHCIOBOM MPSAMOM, 3alMChIBATh PEIIEHUE € MOMOUIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; U300pa)KaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM
OpsIMOM, 3aIIMCBIBATh PELIEHUE C TTOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PEIIEHUH PA3JIMYHBIX 3a/1a4.

Dynkyuu

Pacnio3naBaTh (QyHKIMM H3yYEHHBIX BHJIOB. IloKa3pIBaTh CXEMAaTHYECKH
pacIioyio’keHUe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB QyHKIMH Bua: Yy = kX, y = kX

— ay? _ 3y - = _ .
+bh,y=ax +bx+c,y=x,y=yx, ¥y = ;" B 3aBUCHUMOCTH OT 3HAUYEHUH
K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Ctpouth 1 M300paXkaTh CXEMAaTUYECKH TpapUKH KBAJPATUUHBIX (DYHKIIHHA,
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OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (QYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBaTh apu(pMETHUECKYI0 U TE€OMETPUUECKYIO TPOTPECCUU TPH Pa3HBIX
Croco0ax 3agaHusl.

BbIMONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (opmya N-ro  dieHa
apu(METHUECKOW M TEOMETPUYECKON Mporpeccruid, CyMMBbI NEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pematse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEILHOCTMH, B TOM UUCIIE
3aJaul U3 pealbHOM MU3HM (C HCHOJB30BAaHUEM KaJIbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTHH).

IIJTAHUPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHHM A ITPUMEPHOM
PABOYEH ITPOI' PAMMEBI KYPCA «TEOMETPUSI» (ITO TOJAM OBYUEHN)

OcBoenne ydeOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOILIETo
o0pa3oBaHMsl JODKHO OOecrneynBaTh JOCTHXKEHHE CIEIYIOUUX PEeIMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

7 KIIACC

Pacno3naBaTh n3ydeHHBIC T€OMETPpUUSCKUE (PUTYPBI, ONPEACTATh UX B3aUMHOE
pacIoJIoKEeHUE, H300paxaTh reoMeTpuuYecKue (UTyphl; BBINOIHATH YEPTEKU IO
YCIOBHIO 3a/aud. MI3MepATh JTUHENHBIE U YIJOBbIC BEJIWYMHBI. Pemiars 3agauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

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

CTpouTh 4EPTEKH K TEOMETPUUSCKUM 3a/1auaM (C UCIIOIb30BAaHUEM CMBICTIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI H/WJIHA aJTOPUTMa YIECOHBIX TCUCTBHI).

[Tonp30BaThCs NpPU3HAKAMH  PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJIBLHUKOB TP PEILICHUH 3a]1a4.

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  T'C€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHUH TeOMETPHUUYCCKHX 3a1a4 (C HCTIOJIb30BAaHUEM 3PUTEIIFHOM HATJISIAHOCTH H/HITH
BepOaIbLHOM OTIOPHI).

OnpenensTs napaieTbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yer ¢
HUMH cekymas. OnpeaensaTs NapayieIbHOCTh MNPSIMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOU MPSIMOM A0 TOUYEK APYTrOM IMPSAMOM.

Pemats 3amaun Ha KiIeTyaTou Oymare.

[TpoBOINTH BRIYMCIICHUS Y HAXOJAUTHh YHCIIOBBIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUUECKUX 33/1a4axX C MCIOJb30BAHUEM CYMMBbI YTJIOB TPEYTOJIBHUKOB U
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MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMpPHU TEPECEUECHUU JBYX
napajlyIeIbHBIX TPSMBIX CEKyIled. Peliars mpakTUYeCcKue 3aaud Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOYEK.

DopMyIMpOBaTh OMPEACICHHUS OKPYKHOCTH M Kpyra, XOpJAbl M JUaMmeTpa
OKPYKHOCTH, TOJIb30BAThCSI UX CBOMCTBAMHU. Y METh NMPUMEHATh 3TU CBOWCTBA IPHU
pellIeHnY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYyKHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OUCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCA B OJHOM TOUYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYIISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOUKE.

OpueHTUpOBaThCS B TOHATUAX U OMNEpUpoBaTh Ha 0a30BOM YpPOBHE:
KacaTtejabHasi K OKPYXXKHOCTH, TE€OpeMa O TNEPIEHIUKYIIPHOCTH KacaTeJIbHOM W
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

Nmers mnpencraBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIMHEUKH.

8 KJIACC

Pacrno3HaBaTh  OCHOBHBIE BHJIbI  YETBHIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
NI0JI30BATHCS UX CBOWCTBAMU IPH PEIIEHUH N€OMETPUYECKUX 3a/1a4.

OpHeHTUPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHMAH TPEYroJIbHUKA
(1IeHTpa Macc) B pelieHry 3aiad.

BnaneTts noHsiTMEM CpeaHEN IMHUM TPEYroJIbHUKA U Tpaneluuu, MIPUMEHATh X
CBOKCTBA IIPU PELIEHUN NMPOCTEUINX FEOMETPUUYECKHX 3a1ad. MiMeTs npencraBienue
o Teopeme daseca U TeopeMe O IMPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C OOpoi Ha 3pUTENIbHYIO HATJISITHOCTD).

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

[Tonp3oBaThess Teopemoit I[ludaropa nmns pemeHuss TEOMETPUUYECKUX U
MPaKTUYECKUX 3a]a4.

Brnagete DNOHATHUSMUM CHHyCa, KOCMHYyCa M TaHIE€HCAa OCTpPOro yrJa
MPSAMOYTOJIBHOIO TpeyrojbHuKa. 110yb30BaThCA 3THMHM MOHATHAMHU Uil PELICHUS
MPAKTUYECKHX 3aj1a4 (py HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUJIA).

Beraucnsate  (pasnuyHbiME - criocoO0amu) (C OMOpOM HA  CHPABOYHYIO
uH(pOpMAIMIO) IJIOIIAAb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYp
(moNB3yACh, Iie HEOOXOIUMO, KANbKYJIATOPOM). [IpUMEHSATh Moy4eHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Brnanerp NOHATHSMM BOMCAHHOTO M ULEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX YIJIaX, YTIaX MEXIy XOpJaMu (CeKyIIUMH) U YIJIE MEXKIY
KacaTeIbHOM ¥ XOPAOW NPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
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Brnaners MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHMUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETH JUTS 3a]1a4 peasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00OMs UM TPUTOHOMETpUHU (TOJB3YsSCh, TJAE HEOOXOIMMO,
KQJIBKYJIAITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C X TOMOUIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPAMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxoauTs (C MOMOIIBIO KalbKyJIATOpa) UIMHBI M YIJbL IS
HETa0JIMYHBIX 3HAYECHHH.

[Tonp30BaTbes (opMysiaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJECTBOM JUII HAXOXKICHUS COOTHOIIEHHH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM (C OITOPOM HA CIIPABOYHYIO MH(DOPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKJICHHS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX MPU PELICHUU
MPOCTEUILINX T€OMETPUUECKHUX 3a1au.

Bnanets noHaTHsIMEU peoOpa3oBaHusl MOJ00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
1o00HBIX (uryp. [Tosnb30BaThCst CBOMCTBAMHU MOAOOMS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIUMCIATH JJIMHBI M HAXOAMUTH YIUIbI y TOJOOHBIX QUryp (1o alroputMy y4eOHBIX
nevicreuit). IlpumeHaTh cBolcTBa 1OAO0MS B TPAKTHUYECKUX 3ajadax. YMeETh
OPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYXKAIOLIEM MHpE.

[Tonp30BaTeCs TeOpeMaMHt (IO BU3YaJIbHOW OIOpPE) O MPOU3BEAEHUU OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBaApPaTe KacaTeJIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'E€OMETPUYECKHA U (DU3NUYECKU
CMBICJI, IPUMEHSTh UX B PELICHUU T€OMETPUUECKUX U (pu3nueckux 3aaay. [[puMeHsTh
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB Il HAXOKECHUS JUIMH U YTJIOB.

[Tonbp30BaTHCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSThH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3aau.

Brnanets MOHATUSMU TNMPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PAIMaHHOM MEPBHI yIJIa, YMETh BBIYUCIIATH IUIOIIAb KpyTa
M ero 4Jacted (c omopoi Ha crpaBouHyr0 HH(popMmaiuio). [IpuMeHsTs mosydyeHHbIE
YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

Haxoguth ocu (WM LEHTPbI) CUMMETpUM (UTYp, NPUMEHATH JABHXKEHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasx.

[IpuMeHATh MONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh MaTEMATHYECKHUE
MOJIENIU JJIs 33a]1a4 peaibHOU dKU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUMUCICHUS C
OpUMEHEHUEM TO0J00MS W TPUTOHOMETPUYECKUX (YHKUMHA (MONB3YsCh, TJe
HE0O0XO0IMMO, KAIBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTBH 1 CTATUCTHUKA» (ITO
I'OAAM OBYYEHUA)

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BepoaTHOCTh U cTaTHCTUKa» B 7—9
KJIACCaxX XapaKTePU3yIOTCs CIECAYIOMUMHU YMEHUSAMMU.

7 KIIACC

Ywurare wuHpOpMaIMIO, TPEACTABJICHHYI0O B TaOJMIaX, HAa JIUarpaMmax;
MPEJCTaBIATh JaHHbIE B BHJAE TaOJMI, CTPOUTH JHArpaMMmbl (CTOJOMKOBBIC
(cTosi0uaThie) U KPYTroBbI€) IO MACCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIIBHOU
HaTJISAHOCTH W/WUJIH BepOaIbHOM OTOpPHI).

OnucelBaTh W UHTEPOPETUPOBATH  pEallbHbIE  YHCIOBBIE  JIAHHBIE,
MIpPE/ICTABJICHHbBIE B TA0JINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM YypOBHE:
cpenHee apudMeTuyecKoe, Meana, HauOoJIblllee 1 HaUMEHbIIee 3HaYeHUs, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX ILEH,

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

8 KJIACC

W3Bnekath u mpeoOpa3oBbIBaTh HH(OpMAINIO, TPEACTABICHHYIO B BHUJIC
Tabyuil, Auarpamm, rpadukoB; MPEACTaBIATh JAaHHBIE B BUAE TaOJMIl, JAUATpamMM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAIN3a JIaHHBIE C MOMOIIBIO CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pesynbTaTaM HM3MEpEeHWH W HaOMIOACHWM (C  MCIOJIB30BAHUEM 3PHUTEIILHOMN
HATJISHOCTH W/WI BepOaJbHON OIOPHI).

Haxonuth BEpOSTHOCTH CIIy9ailHBIX COOBITUH B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM 4YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJB30BAaHUEM 3PUTEITHLHOW HATJISATHOCTH W/WIU
BepOaIbHOM OTIOPHI).

Nmets mnpencraBieHue o Trpa@uuecKux MOJENIIX: JACPEeBO CIydalHOTO
AKCIIEPUMEHTA, JuarpaMMbl Diisiepa, YUcIoBas mpsmasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YpPOBHE: MHOXECTBO, MOJIMHOXECTBO;
BBITIOJTHATH OTNEPAlMK HaJl MHOKECTBAMU: 00bEIMHEHHUE, TIEpeceUeHue, TOMOJIHCHUE;
NEPEUUCIATh  BJEMEHThl MHOXECTB, MPUMEHSITh CBONCTBAa MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

Nmeth mpencraBieHue O rpauUuecKoM TPENCTABICHUE MHOXKECTB M CBS3EH
MEK]ly HUMH JIJIsI ONKCAaHUs MPOLIECCOB U SIBIICHUI, B TOM YHUCIIE MIPU PELICHUN 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUAC TaOJNHII, JUarpamm, rpaukoB; MPEICTaBIATh JaHHBIC B BHUJIE
TabJIUI, TUarpaMm, rpaduKoB.

Pemate npocreiinve 3a1a4n OpraHu30BaHHBIM IEPE0OPOM BAPUAHTOB, & TAKKE
C UCII0JIb30BaHUEM KOMOMHATOPHBIX NMPaBUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII MAaCCHBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEIHNE 3HAUCHUS U MEPBl PACCEUBAHMUS.

HaxoauTs 4acTOThl 3HAUE€HUN U YAaCTOTHI COOBITHS, B TOM YHUCIE IOJIb3YAChH
pe3ysibTaTaMi MPOBEAEHHBIX U3MEPEHUIM U HAOIIOeHUM (C OMOpOil Ha CIPaBOYHYIO
uH(bOpPMAIIHIO).

HaxoauTb BepOATHOCTU CIydyalHBIX COOBITHM B HM3Y4YEHHBIX OIBITaX, B TOM
YUCJI€ B OMNbBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHHUM 10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAaHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEJIMYMHE W O PaCHpEeleTcHUN
BEPOSATHOCTEM.

NMmerp mnpencTaBieHWE O 3aKOHE OOJIbIIMX YHCENI KakKk O HpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B
pHUPOE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE MATEMATHUKA

5 KJIACC
KoJsmmyecTBO 4acos DJIEKTPOHHBbIE
Ne /it HauMeHoBaHMe pa3/ieioB U Komrpoabubie  IIpaxTieckue (ungposbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padéoTbI
pecypchbl
1 g:ézggflzlicbﬁazggﬁgﬂbmn 43 1 bubmorexa [OK
https://m.edsoo.ru/7f4131ce
YHUCIIaMHU
5 Harnsnnas reomerpust. 12 5 bu6mmoreka IJOK
JIMHUM HA TUIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmoreka [IOK
) ObEIKHOBEHHEIE APOOH 48 1 https://m.edsoo.ru/7f4131ce
4 Harnsnnas reomerpust. 10 1 bu6mmoreka IJOK
MHOTOyTOJTbHUKH https://m.edsoo.ru/7f4131ce
bubmoteka IIOK
5 Jlecarianbie 1pobu 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u 9 1 bu6mmoreka IJOK
(GUTYpPBI B IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmoteka IIOK
! Horopenme n 0bobmenme 10 1 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 170 4 4

I[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KoJsm4yecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U (ungpossbie)
n/n TeM MPOrpPaMMbl Bcero Koutpoasurie  Ipaxruyeckue o0pa3oBaTeJibHbIE
padéoTbI padoThI
pecypcsbl
bubmoreka [JOK
L HarypasbHbie dHcia 30 1 https://m.edso0.ru/7f414736
5 Harnsinnast reometpus. 7 bubmuoreka [JOK
[IpsiMbIe Ha TTOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka IJOK
3 Jpobu 32 . https://m.edsoo.ru/7f414736
4 Harnsgnas reomerpus. 6 5 bu6moreka IJOK
CummMmeTpust https://m.edsoo.ru/7f414736
bubmoreka IIOK
> Bripaxcerii ¢ Oyxsamu 0 https://m.edsoo.ru/7f414736
6 Harnsgnas reomerpus. 14 1 1 bu6mmoreka IJOK
durypsl Ha TUIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxutenbHbIE U 40 1 bubmoreka IIOK
OTPHIIATEIILHBIC YHCIIA https://m.edsoo.ru/7f414736
bu6mmoreka IJOK
8 [peiCcTaBIeHue AHHBIX 6 1 https://m.edso0.ru/7f414736
9 Harnsinnast reometpus. 9 1 bubmuotexa [JOK
®durypsl B mpoCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEeHUE, 00600IICHNE, 20 1 bu6mmoreka IJOK
CHCTEMaTH3aIHs https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 5 5
ITPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

TEMATHYECKOE IINTAHUPOBAHUME AJITEBPA

7 KIIACC
KoJsmmyecTBO 4acos DJIEKTPOHHBbIE
H
Ne /it aUMEHOBAaHUE Pa3/lesioB U Konrpoabubie  IIpaxTiueckue (ungposbie)
TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padéoTbI padoThI
pecypchbl
1 Yucna ¥ BEIYUCIICHUS. o5 1 bubmoreka [JOK
PammonanbHble ynciia https://m.edsoo.ru/7f415b90
bubmoreka [IOK
2 AnreOpanyeckre BbIpaKeHUS 27 1 hitps://m.eds00.ru/7f415b90
bubmoreka IIOK
3 ¥ PABHCHHS! 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. 24 1 bubnuotexa [JOK
OyukIun https://m.edsoo.ru/7f415b90
bubmoteka IIOK
> HosTopenne u 0dodmenne 0 . https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOITPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoumnuecTrBo yacos JJIeKTPOHHBbIE
Ne /it HauMeHoBaHMe pa3/ieioB U Konrpoabubie  IIpaxTieckue (undpossbie)
TeM NMPOrPaMMbl Bcero oOpa3oBaTe/bHbIE
padéoTbI padoThI pecypebi
1 Yucna 1 BRIYUCTICHUS. 15 bubmmoreka [JOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8
N e 7 buGorera 0K
https://m.edsoo.ru/7f417af8
MoKa3aTeyieM
3 AnrebpanyecKkue BhIPaKECHHUS. 5 1 bu6mmorexa [JOK
KBanpartusiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkue BhIPaKECHHUS. 15 1 bubmmorexa [{OK
Anrebpandeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBanparHbie ypaBHEHUs https://m.edsoo.ru/7f417af8
6 YpaBHEHHS 1 HEPABEHCTBA. 13 bub6mmoreka [JOK
CucreMbl ypaBHCHHI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubmmoreka [JOK
HepaBencTBa https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
8 PyHKLHH. OCHOBHEIC TOHATHS > https://m.edscI)_E).ru/7f417af8
9 Oynkuuu. Yuciaosbie 9 bubmmoreka [{JOK
GyHKIIN https://m.edsoo.ru/7f417af8
bubmmoreka [{JOK
10 Tosropemne n 060dmenue 6 1 https://m.edS(])lo.ru/7f4l7af8
OBUIEE KOJIMYECTBO YACOB I10 102 3) 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

I[TPOI'PAMME




9 KVIACC

KoJsmn4yecTBo yacos JJIEKTPOHHBIE
Ne HaumenoBanue pa3aesioB u (uudposbie)
n/n TeM NMPOrPaMMbl Bcero Koutpoasurie  Ipaxruyeckue o0pa3oBaTeJibHbIE
padéoTbI padoThI
pecypcsbl
1 Yucna 1 BRIYUCTICHUS. 9 bubmoreka [JOK
JleficTBUTEIBHBIE YHCIIA https://m.edsoo.ru/7f419d08
, | Y| Buorera LOK
. https://m.edsoo.ru/7f419d08
MIEPEMEHHOM
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubmoreka [JOK
CucTembl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHNS 1 HEPABEHCTBA. 16 1 but6moreka [JOK
HepaBenctBa https://m.edsoo.ru/7f419d08
bubmoteka IIOK
> Py 16 1 https://m.edsoo.ru/7f419d08
6 YwucioBbIe OCTEI0BATEIIBHOCTH 15 1 Eﬁﬁ/ﬁiﬁ&%ﬂ £419d08
7 [ToBTOpEeHue, 0600I1ICHNE, 18 1 bubmoreka IIOK
CHCTEMaTHU3aLMs 3HAHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOIT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATHYECKOE IINTAHUPOBAHHUE BEPOATHOCTDb U CTATUCTUKA

7 KIIACC
KoJsmmyecTBO 4acos DJIEKTPOHHbIE
e /it HauMeHoBaHue pa3/ie/ioB U Komrpoabubie  IIpaxTieckue (ungposbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padéoTbI
pecypcsl
[Ipocrelimme reoMeTpudecKue
1 (GuUrypsl 1 UX CBOMCTBA. 14 bubmuotexa [JOK
H3mepeHne reoMeTpuIecKux https://m.edsoo.ru/7f415e2e
BEJINYUH
bubmuotexa [JOK
2 TpeyrombHikn 22 . https://m.edscIJIO.ru/7f415e2e
3 [TapamnienbHbIe TPSIMBIE, 14 1 bubmoreka [JOK
CyMMa YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy»XHOCTb U KpPYT. 14 1 bubnuoteka [JOK
['eoMeTpryecKkre MOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHue, 0600IICHNE 4 1 bubmoreka IIOK
3HAHWH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I1O 68 4 0

[TPOI'PAMME
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8 KUIACC

KosmnuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB u (undpossbie)
Kontpoabnbie IIpakTuueckue
n/n TeM MPOTrPaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
) bubmmoreka [JOK
1 HeTbipExyrobHikn 12 . https://m.edsoo.ru/7f417e18
2 nponoprmomammmm opesan, 15 ) buGmiorexa LIOK
poTopH P ’ https://m.edsoo.ru/7f417e18
M0I00HBIE TPEYTOJIbHUKHU
IImomans. Haxoxnenune
3 IJIOIIA/IEN TPEYTOJIBHUKOB U 14 1 bubmorexa [JOK
MHOTOYTOJILHBIX (HUTYD. https://m.edsoo.ru/7f417e18
[Tnomaam nogo0HbIX GUTryp
4 Teopema [Tudaropa u Hauana 10 1 bubmmorexa [{OK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
VYTriabl B OKPY’KHOCTH.
;| mewomeme | Bumores 110K
PEXYT ' https://m.edsoo.ru/7f417e18
KacarenbHble K OKPY>KHOCTH.
Kacanue okpyxHocCTEMN
5 [ToBTOpEHue, 06001IEeHNE 4 1 bu6moreka IJOK
3HAHHUN https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I1O 68 5 0

[TPOI'PAMME
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9 KVIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
Ne /it HauMeHoBaHMe pa3/ieioB U Komrpoabubie  IIpaxTieckue (ungposbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI patéoTbI
pecypchbl
L oamyeonnamyeon 16 ) buGmiorexa LIOK
y yeos. https://m.edsoo.ru/7f41al2c
Pemenue TpeyroabHUKOB
2 Moo coomonems 10 ) Bufmorexs LIOK
P https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bubmoreka IIOK
3 Bexropst 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOoBbI KOOpAUHATHI Ha 9 1 bubmuotexa [JOK
TIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE
;| mmemomme e Bumorea 10K
Py Had https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue
18} (D 11F:Di (37
6 JIBMKEHUS TIJIOCKOCTH 6 bubmorexa LOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 0600MIIEHNE, 7 9 bu6mmoreka IJOK
CUCTEeMAaTH3alMs 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyecTBO 4acos JJIeKTPOHHBIE
Ne /it HauMeHoBaHMe pa3/ieioB U Konrpoabubie  IIpaxTieckie (undpossbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padéoTbI padoThI
pecypchl
bubmmoreka [JOK
1 Hpencranenne nauHbIX ! 2 https://m.edsoo.ru/7f415fdc
bubmoteka [IOK
2 OnucarenbHasi CTATUCTUKA 8 1 https://m.edsoo.ru/7f415fdc
. bu6muoreka [IOK
3 Cotyualinas H3MEHIMBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka IJOK
4 Brenenne s Teopuio rpa¢os 4 https://m.edsoo.ru/7f415fdc
5 BeposaTtHocTh M yacToTa 4 1 bubnmnoreka [{IOK
CITy4aitHOTO COOBITHSI https://m.edsoo.ru/7f415fdc
6 O6o01IeHNEe, CUCTEMaTH3AIIHS 5 9 bub6mmoreka [JOK
3HAHUH https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 2 5

[TPOITPAMME
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8 KVIACC

KoJsmn4yecTBo yacos JJIEKTPOHHBIE
Ne /it HauMeHoBaHMe pa3/ieioB U Komrpoabubie  IIpaxTieckue (ungpossbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
patéoTbI patéoTbI
pecypchbl
bubmoreka [JOK
L Hosropenne kypea 7 kracca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenbHas CTaTUCTHKA. 4 bu6anoreka I{OK
PaccenBanue gqaHHbBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka IJOK
3 Muowectsa 4 https://m.edsoo.ru/7f417fb2
4 BeposaTtHoCcTh Clty4aliHOTO 5 1 but6moreka [JOK
COOBITHS https://m.edsoo.ru/7f417fb2
bubmoreka [IOK
> Brenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. butmoreka [JOK
6 Crtyuaitbie cobiTus 8 https://m.edsoo.ru/7f417fb2
7 O06o0011IeHNE, CHCTEMATHU3AIIS 4 2 bubmoreka IIOK
3HaHWH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 2 1

[TPOI'PAMME
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9 KVIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
Ne /it HaumenoBanue pa3ieioB u Komrpoabube  IIpaxTieckie (uu¢posbie)
TeM MPOrpPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
bubmmoreka [JOK
L [osTopenue kypea 8 kiacca 4 https://m.edS(])_}).ru/7f41a302
bubmorexa [JOK
2 DIEMEHTLI KOMOUHATOPHKH 4 1 https://m.edsc]i.ru/7f41a302
bu6mmoreka IJOK
3 I'eomerpriecias BEpOATHOCTE 4 https://m.edsoo.ru/7f41a302
bu6mmoreka IJOK
4 Hererranms bepiysuim 6 . https://m.edsoo.ru/7f41a302
5 CnyvaiiHasi BeIMYMHa 6 bubmorexa LIOK
Y https://m.edso0.ru/7f41a302
bu6mmoreka [JOK
6 O00bmienHe, KoHTPOITH 10 . https://m.edso0.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 34 1 9

[TPOITPAMME
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