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[TOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1o mareMaTuke ajisi OOYy4alolIUXCs C 3aJePiKKON
ncuxudeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIErO
oOpazoBanusi noarotopieHa MBOY 1. Mypmancka COIIl Ne 13 nHa ocHoOBe
®denepa’dbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO
obmrero oopazoBanus (ITpukas Munnpocsemenus Poccuu ot 31.05.2021 1. Ne 287,
3apeructpupoBad MunncrepctBoM rocturiun Poccurickon @eneparuu 05.07.2021
r., per. HoMep 64101) (manee — ®I'OC OOQO), IIpumepHOl amanTHPOBAHHOU
OCHOBHOI 00pa3oBaTelbHOM MPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHUS
oOyyaromuxcsi ¢ 3a7epKKoil mcuxuueckoro passutusa (nainee — [TAOOIT OOO
3I1P), IlpumepHoii paboueil mporpaMMbl OCHOBHOTO 00Iero o0pa3oBaHHS IO
npeamery «Maremaruka», llpuMepHON mporpaMmbl BOCHUTAaHMS, C Y4ETOM
pacrpeeNieHHBIX 10 KJlaccaM MPOBEpsieMbIX TPEOOBaHUH K pe3yJbTaTraM OCBOCHUS
AnanTUpOBaHHON OCHOBHOH 0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOILIErO
o0Opa3oBaHusl OOYyYaroIIMXCsl C 3aJEpXKKOW INCUXUYECKOro pazBuTHs. B paboueit
IIporpamMMme y4TeHbl UAeH U nojoxeHuss KoHuenuuy pa3BUTHS MareMaTHyecKoro
oOpazoBanus B Poccuiickoit deneparuu.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuKa

VYuebubiii mpeamer «MaremaTuka» BXOJUT B MPEAMETHYIO 00JacThb
«Maremaruka u uHpopmatuka». OH cOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBHON
KYJBTYpbl W JIOTUYECKOTO MBIILICHUS, (hOPMUPOBAHUIO YMEHHUS TOJb30BaThCS
aArOpUTMaMH, a TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCEIHEBHON >ku3HM oOy4varomuxcss ¢ 3[IP. YyeOHBIM mnpeameT pa3BUBaeT
MBIIIJICHUE, TTPOCTPAHCTBEHHOE BOOOpakeHHe, (PyHKIMOHAIBbHYIO TPAaMOTHOCTb,
YyMEHHUSI BOCHPUHMMATh M  KPUTUYECKH  aHAIM3UPOBaTh  HMHQOpMAIHIO,
MPENICTABICHHYIO B Pa3TUYHBIX hopMax.

OOyuenue maremaruke Ja€T BO3MOXKHOCTH Pa3BUBATh y OOyYaromuxcs ¢
3I1P TOYHyIO, panMoOHAIBHYI0 W HH(POPMATHUBHYIO pEYb, YMEHHE OTOHpATh
HanOoJee MOAXOMISIINE S3bIKOBBIC, CUMBOJIUYECKHE, TpaduyecKue CpeacTBa s
BBIPAXKEHUS CYXKJICHUIN U HAIVISITHOTO UX MPE/ICTABICHUSI.

Heob6xoaumbpiM KOMIOHEHTOM OOIIIEH KyIbTYPhl B COBPEMEHHOM TOJIKOBAHHUH
ABJI€TCST OOLIee 3HAKOMCTBO C METOJAaMHU IO3HAHUS JIEWCTBUTENIBHOCTH,
MpEeACTaBICHUE O TpPeAMETe W METOoAaX MAaTeMaTHK{, WX OTJIUYUN OT METOJ0B
JIPYTUX €CTECTBEHHBIX M TYMAaHHUTApHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS
MaTeMaTUKU JUIsl pEelIeHUs Hay4YHbIX M NPUKIAIHBIX 3a1ad. TakuMm oOpasom,
MaTeMaTU4ecKoe 00pa3oBaHWE BHOCUT CBOM BKJIan B (GOpMHUpOBaHUE OOIISH
KYJIBTYpbI YEJIOBEKA.

N3ydyeHne MaTreMaTHKU TaKkKe CIHOCOOCTBYET 3CTETHUECKOMY BOCITUTAHUIO
YEeJIOBEKa, MOHMMAHUIO KPacoThl M M3SIIECTBA MATEMaTUYECKUX PaCCYXICHUM,
BOCIIPUSITHUIO TEOMETPUIECKHUX (DOPM, YCBOSHUIO UJIEN CUMMETPHH.

[Iporpamma oTpaxaeT coaepkanue oOy4deHus mpenmery «MartemaTuka» c
y4eTOM O0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTel oOyvaronuxcst ¢ 3IIP.
OBnagenune ydeOHbIM mpeamMeToM «MaremaTtukay MpeACTaBISeT ONMPEICICHHYIO



crnoxxHocth A yuyamuxces ¢ 3I1P. V obyuatomuxcs ¢ 3I1P nanbonee BbIpaskeHbI
OTCTAaBaHUSl B PA3BUTHUM CJIOBECHO-JIOTMYECKHUX (OPM MBIIUIEHUS, MO3TOMY
abCTpaKkTHBIEC U OTBJICUYEHHbIE KATETOPUH UM TPYJHOJIOCTYIHBL. B Toxe BpeMs mpu
CHELMAILHOM 00YYEHUH 00yYaroIrecss MOTYT BBIIOIHSTH 3a/1aHUs 110 AJITOPUTMY.
OHM BOCHIPUMMYMBBEI K IIOMOILIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAIOTHYHOE
3aJJaHUE€ YCBOEHHOTO crocoba pemieHns. CHUKEHHE Pa3BUTHUSI MBICIUTEIBHBIX
olnepaluii M 3aMEQJICHHOE CTAaHOBJIICHUE JIOTMYECKUX JEUCTBUM NPHUBOIAT K
HEJIOCTATOYHOM  OCMBICIICHHOCTH  COBEPINAEMBIX  Y4YEOHBIX  JEUCTBUU. Y
oOyJaromuxcs 3aTPyAHEHbI CUETHbIE BBIYUCICHHUSA, MPOU3BOJUMBIE B yme. B
NMCbMEHHBIX BBIUMCIEHUSAX OHHM MOTYT IMPOMYCKaTh OJHWH W3 MPOMEKYTOUYHBIX
maroB. Ilpu pabore ¢ YMCIOBBIMH BBIPAKEHHUSMH, BBIYMCICHHEM WX 3HAUCHHS
MOT'YT HE€ YJIEp)KHBaThb NPABUIBHBIA NOPSAOK naeucTBud. llpm ynpomienun,
npeoOpa3oBaHny BhIpakeHu ywammecs ¢ 3[IP He Moryr camMoCTOSTEIbHO
IIPUHATH PELICHUE O MOCIEAOBATEIBHOCTH BBINOJIHEHUS AecTBUil. KOHKpeTHOCTH
MBIIUICHUSI OCJIOXKHSIET YCBOCHHUS HAaBbIKA PELICHUS YPAaBHECHHW, HEPABEHCTB,
CUCTEMBbI ypaBHEHHI. VIM ManogocTynHo coBeplieHne 00paTUMbIX ONepaluii.

Husknii  ypoBEeHb pa3BUTHs JIOTUYECKHX OIEpaluid, HEIOCTaTOYHAs
O00OOLICHHOCTh MBIIUICHUSI 3aTPYAHSIOT HU3ydyeHUE TeMbl «DYHKIUW»: MpH
OnpeneNeHN (PYHKIMOHAIBHONM 3aBUCUMOCTH, NIpPHU OMNHCAHUU TIpaduyecKoit
CUTyalldud, HCIOJb3ysl T'€OMETPUUECKUH, anreOpanueckuid, (pyHKIIMOHAIbHBIHI
a3bIku. Hepenko ywaniuecs He BUASAT pa3HULBI MEXAY OO0JACThIO ONpENeNeHUs
(GyHKUIHMH U 00JIaCThIO 3HAYEHUM.

Pewenue 3amau conpspkeHO ¢ TPYIHOCTAMU O(OPMIIEHHSI KPAaTKOM 3aIlKCH,
NPOBENCHHUS]  aHAM3a  YCJIOBHMS  337aud,  BBIJCJICHHUS  CYLIECTBEHHOTO.
Oo6yuaronuecs ¢ 3IIP 3arpyassioTcs caenarh yMO3aKJIIOYEHHUE OT OOIIero K
YaCTHOMY, HEPEIKO BBIOMPAIOT HEpalUMOHAIbHbIE CHOCOOBI pEUIECHUs, WHOINa
OrpaHUYMBAIOTCA MAHUITYJISIHUSMHA C YUCIIAMH.

[Ipu wu3yueHun reomeTpuueckoro wMarepuana oOydaromecs ¢ 3IIP
CTAIKUBAIOTC € TPYAHOCTBIO  JENATh JIOTMYECKUE  BBIBOABI, CTPOUTH
NIOCJIEIOBATENbHBIE  paccykaeHus. HenpouyHele 3HaHHWA OCHOBHBIX TEOPEM
reOMETpUM TPHUBOJUT K OHIMOKaM B pEIICHUH TEOMETPUUYECKUX 3ajad.
OOyuaromuecs MOTYT MOAMEHUTH (HOPMYITy, HEIPABUIBLHO IPUMEHUTD Teopemy. K
Cepbe3HbIM OLIMOKaM B pEIIeHWH 3ajad NPUBOAST HEJOCTaTOUYHO pa3BUTHIC
POCTPAHCTBEHHBIE Mpe/IcTaBIeHUs. VIM CI0KHO BBINOJHUTH YEPTEK K YCIOBHIO,
B IIUCbMEHHBIX pabOTaX OHU HE MOTYT MIPUBECTU OOBICHEHHUE K UEPTEKY.

ToyHOCTH 3allOMHMHAHUA W  BOCIPOM3BEIEHUS Y4EeOHOro MaTepuaia
CHW)KEHBI 110 MPUYUHE CIa00CTH MHECTUYECKOM NEATEIbHOCTH, CYKEHUsI 00bema
namatu. OOyuvarouumcst ¢ 3IIP TpeOyercs Oosblie BpeMEHHM Ha 3aKpeIieHUE
MaTepuaa, akTyaau3alns 3HaHUM 10 ONope MPU BOCIPOU3BEACHHH.

Jis  mpeononieHuss TPYAHOCTEW B UW3y4eHHH Y4eOHOro mpeaMera
«MartemaTuKa» MperycMOTpeHaajanTaluss oO0beMa M Xxapakrepa Yy4eOHOTro
MaTepuana K IO3HAaBaTEJIbHbIM BO3MOXHOCTAM ywammxcs c 3IIP. Crnepyer
yu4eOHBI MaTepuan MPENnoJHOCUTh HEOONbIIMMU TMOPLUUAMH, YCIOXKHSS €ro
MOCTENIEHHO, M3bICKUBATh CIOCOOBI aJanTaldy TPYIHBIX 33JaHUNA, HEKOTOpPbHIE
TEMbl J1aBaThb KAaK O3HAKOMUTENIbHBIC; MCKJIIOYaTh OTHEJIbHBIE TPYAHBIC



JI0KAQ3aTeNbCTBA; TEOPETUUECKUN MaTepual PEKOMEHIYETCSl U3ydaTh B ITpoLEecce
MIPAKTUYECKON JEATEIbHOCTA IO pelieHuio 3aaad. OpraHndyeckoe €IMHCTBO
MPAKTUYECKOM M YMCTBEHHOM JEATEIBHOCTH y4YalluXCid Ha YpOKax MAaTE€MaTHKH
CIIOCOOCTBYIOT IpOYHOMY U CO3HATEIbHOMY  YCBOEHHIO 0a3HUCHBIX
MaTEMaTUYECKUX 3HAHUWA U YMECHUU.

Hesn u 3axa4u n3y4enus yueOHoro npeamera «MaremaTuka
[TpuoputeTHbIME yenamu 00ydeHHs] MaTeMaTUukKe B 5—9 Kiaccax sIBISIOTCS:

* (QopmupoBaHHUE [EHTPATHHBIX MAaTEMaTHUECKUX MOHATHI (YUCIIO, BEINYNHA,
reomeTpuyeckas  ¢Gurypa, TEpEeMEHHas, BEPOSITHOCTb,  (PYHKIHNA),
00ecreynBaroIuX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOTO
oOpazoBanus ooyyaromuxcs ¢ 3I1P;

* noxaseneHue oOywatonmuxcs ¢ 3[IP Ha nmocTymHOM Al HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MATEMAaTHKUA U OKPYXAKOIIET0 MUpa, IOHUMaHUE
MaTeMaTHKU KaK 4YacTHU OOLLIEeH KYJIbTYphl YEJIOBEUECTBA;

" pa3BUTHUE MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaroIuXcs ¢
3IIP, mo3HaBaTEIbHONM  AKTUBHOCTH,  HCCIEIOBAaTEIbCKUX  YMEHUHU,
KPUTUYHOCTH MBILLUJICHUS, HHTEpECca K U3yYCHHUIO MaTeMAaTHKH;

* (QopmupoBaHue (YHKIIMOHAIBHON MaTeMaTH4YE€CKONM I'PaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MpPOSBICHHUS MareMaTHYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B pPEAIbHBIX >KU3HEHHBIX CHUTyalUsX U NPU U3yYCHUH
OpyrMX  y4eOHbIX  NpPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH  H
3aKOHOMEPHOCTEW, (POPMYIUPOBATh UX HA SI3bIKE MAaTEMATUKU U CO3/1aBaTh
MaTE€MaTUYECKNE MOJENH, IPUMEHATh OCBOEHHBI MATEMATHYECKHAN anmapar
JUISL PELIEHUs MPAKTHUKO-OPUEHTHUPOBAHHBIX 3a/ad, WHTEPIPETUPOBATH U
OLIEHUBATH MMOJTYYECHHBIEC PE3YIIBTATHI.

JlocTikeHne 3THX 1enel o0ecrneunBaeTcs pelieHueM CIEaYIOIUX 3a0ay.:

= ¢opmupoBarh y oOydarommuxcs ¢ 3IIP HaBeikM ydeOHO-MO3HABaTEIBLHOM
JESITeIbHOCTH: TJIaHUpOBaHUE pabOThl, MOUCK PALMOHAIBHBIX MyTeH ee
BBINIOJIHEHUSI, OCYLIECTBIECHUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh MHTEJUIEKTYaJIbHOMY pPa3BUTHIO, (POPMHUpOBATH KauyecTBa,
HEOOXOAMMBbIE YEJIOBEKY JiJIsi MOJHOLIEHHOM JKM3HM B COBPEMEHHOM
oOlIecTBe, CBONCTBEHHbIE MAaTeMaTHUECKOM JESTENbHOCTU: SICHOCTU U
TOYHOCTU  MBICIHM, MHTYULUUH, TPOCTPAHCTBEHHBIX MPEACTABICHUM,
CIOCOOHOCTH K MPEOJ0JICHUIO TPYAHOCTEH;

* (GopMHUpOBaTh KIIIOYEBHIE KOMIETEHIIMM YYAIlUXCS B pamMKax MPEIMETHOU
obnactu «MareMaruka U HHGOpPMaTHKaY;

" pa3BUBATH MOHATUITHOE MbILIEHUs oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJISATh KOPPEKIUIO MO3HABATEJIbHBIX MPOLIECCOB OOYYaIOIIUXCS C
3I1IP, HeO0OXOAUMBIX AJIi OCBOCHHUS IPOrpaMMHOTO Marepuaia mo yueoHoMy
peamery;

" [peaycMarpuBaTb ~ BO3MOXKHOCTh  KOMIIGHCALlUM  OOpa30BaTENIbHBIX
Ae(UIMTOB B OCBOECHUHU MPEALIESCTBYIOIIETO MPOrpaMMHOIO Marepuana y
oOyuatomuxcs ¢ 3[1P 1 HemoCTaTKOB B X MaTEeMaTHYECKOM Pa3BUTHUH;

" copMHUpOBaTh YCTOMUMBBIA HHTEPEC YUALTUXCS K IPEIMETY;



" BBIABIATH U PA3BUBATh MATEMATUUECKUE U TBOPUECKHUE CITIOCOOHOCTH.

OCHOBHBIE JIMHUHU COAEPKaHUS Kypca MaTeMaTuku B 5-9 knaccax: «Hucna u
BBIUUCIEHUS», «Anredpay («AnreOpandeckue BBIPDAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «leomerpus» («leomerpuyeckue QUrypbl U HX
cBoiicTBa», «M3MepeHue TeOMETpUYECKUX BEIMUYUH»), «BeposTHOCTH W
CTaTUCTUKA». JlaHHBIE IMHUU Pa3BUBAIOTCS MApAJUIEIbHO, KaX1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJHAa OT JPYroil, a B TECHOM
KOHTaKTe W B3auMoneucTBuu. Kpome »53Toro, ux OObEAUHSET JOTHYECKas
COCTABJISIOLIAs, TPAJULIMOHHO MPUCYLIas MareMaTHKe W IPOHU3BIBAIOIIAS BCE
MaTeMaTH4eCKUe Kypchl W cojepkarenpHbie JuHHH. ChopMyTHpOBaHHOE B
denepaabHOM rOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOIO OOLIETO
oOpa3oBaHus TpeOOBaHUE «YMETh OIEPUPOBATh TMOHATUSAMU: OMNpPEIEICHNUE,
aKcuoma, TeopeMa, T0Ka3areIbCTBO; YMEHUE PACIIO3HABATH UCTHUHHBIE U JIOKHBIE
BBICKa3bIBaHUsI, IPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHUILIAHMSI BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (QOpMHUpOBaHHE
JOTHYECKUX YMEHUU paclpelensieTcss MO0 BCeM TrojaM OOy4eHHMsT Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3ysibTaTaM
OCBOEHHUs paboueil MporpaMMbl, paclnpeaeaéHHbIM IO TogaM oO0ydeHus,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIIHAIBEHBIM
BolpocaMm oOyyaromuecss oOpallajJuch HEOJHOKPAaTHO, 4YTOOBI  OBJAJEHUE
MaTeMaTHYeCKUMH MOHATHSIMHI U HaBBIKAMHU OCYIIECTBISUIOCH TTOCIIEAOBATENBHO U
MOCTYIAaTENbHO, ¢ COOIIONEHUEM MPUHLHUIIA MMPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIFOYAJIUCh B OONIYIO CUCTEMY MAaT€MaTUYECKHUX MPEACTABICHUN 00yYalouXCcsl C
3I1P, pacumpsia u ynyossia e€, o0pa3ysl MpOYHbIE MHOXKECTBEHHBIE CBs3U. OOmme
e u3ydyeHus: yueoHoro npeamera «MaremaTuka» npeactaBieHsl B [IpumepHoit
paboueli mporpaMMe OCHOBHOTO 001IIero 0Opa30BaHMS.

Oco0enHocT oTO0Opa ¥ aJanTanuM Y4e0HOro MarTepuasga 1o
MaTeMaTHKe

OOyuenue ydeOHOMY mpenmery «MaremaTuka» CTPOUTCS Ha CO3JIaHUU
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHHS MPOTPAMMHOIO Marepuaia 00ydaronmMucs
c 3IIP. bonsmoe BHuUMaHME yaenseTrcss OTOOpPY Yy4YeOHOro wmarepuaia B
COOTBETCTBHM C MPHUHIIMIIOM JOCTYIMHOCTH MPU COXpaHEHUH oOIero 06a3zoBOro
YPOBHsI, KOTOPBIN JTOJDKEH TI0 COJEPIKAHUIO U 00beMY OBITh aanTUPOBAHHBIM JIJIS
oOyuaronquxcsi ¢ 3I[IP B cooTBEeTCTBMM C HMX OCOOBIMH 00pa30BaTEILHBIMU
notpedbHocTsMU. ClienyeT OOJErYuTh OBJIAJICHUE MaTephaioM OOyYarolUMUCS C
3I1P mocpencTBOM €ro JeTajbHOTO OOBSICHEHHUS C CHCTEMaTHYCCKUM TIOBTOPOM,
MHOTOKPAaTHOW TPECHUPOBKH B TPUMEHCHWW 3HAHWUH, WCIIONB3YsS IPUEMBI
aKTyalnu3aluu (BU3yajbHas Ommopa, NaMsTKa).

Pabouas mporpamma mpemycMarpruBaeT BHECEHHUE HEKOTOPBIX M3MEHEHUHN:
yMEHbBIIIEHHE 00beMa TEOPETUUECKUX CBEICHHM, BRIHECEHUE OTIEIBHBIX TEM WU
IEJIBIX Pa3/IesIOB B MaTepUaIIbI Il 0030PHOTO, 03HAKOMHUTEIHHOTO N3YYCHHUS.

N3meHenus nporpaMmmsl B 5-9 kiaccax

Mamemamuka ¢ 5 u 6 knraccax



B 03HaKOMUTENHbHOM MJIAHE 3aIlUIAHUPOBAHO HM3Y4yaTh CIEAYIOIIUE TEMBbI:
«PuMckas nymepanus», «PaBubie urype», «umuanp, xkonyc, map», «KyoOy,
«IIpssimoyroneHbld  mapamienenunen», «llepemenienue 10  KOOpJIAMHATHOM
npsMoi», «Moayib guciay, «YuciaoBeie NPOMEXKYTKHY; «MacmTad» (hu3ydaercs B
kypce «['eorpadus»); «M300paxenue reoMeTpUIeCKUX (PUTryp Ha HEITMHOBAHHOMU
Oymare C HCIOJb30BaHUEM IIUPKYJS, JUHEWKH, YTOJIbHUKA, TPAaHCIOPTUPAY,
«Jlnmmaa  okpyxHoctw», «Ilnomaas kpyra», «llapannenpHble  TpsSMBIEY,
«IlepnenaukynspHble psiMbIe», «OceBas U LIEHTPAJIbHASI CAMMETPUN (U3y4aeTCs
B Kypce TeoMeTpum); «beckoHeUHBIE TEPUOMUYECKHE ECATUYHBIC POOH.
JlecsaTnuHOe MpUOIMKEHNE OOBIKHOBEHHOW JpOo0M» (M3ydyaeTcs B Kypce ajreopsl).

B nmnporpamMe yMeHBIIEHO KOJMYECTBO YacOB Ha CIEAYIOIIUE TEMBbI:
«Pemrenue JIOTUYECKHUI 3aj1au», «Jlnuna OTpE3Kay, «IIkanbn,
«PacnipeieuTenbHBII  3aKOH  YMHOXKEHUS», «3alucCh MNPOU3BEACHUA C
OYKBEHHBIMH MHOKHUTEIAMUY», «llocTpoeHne xoHbUryparuili U3 4acTeil mpsaMon,
OKPY>KHOCTH Ha HEJIMHOBAHHOW W KjeTdaTou Oymarey, «Jlenurenu u KpaTHBIE.
[Tpu3naku nenuMoctuy», «Hambonpmmii 00U NeNIuTeNb U HauMEHbIee olIee
KpaTtHoe. JleIMMOCTh CyMMBI M mpousBefeHus». «IIpuBenenue npobu K HOBOMY
3HAMeHaTeno», «HaxoXaeHrue dYacTu 1eJIoro M IEeJoro IO €ro  4acTu».
«OxpyriieHHe JeCATUYHBIX ApoOei». «Pemenue 3amad  mepebopoM  Bcex
BO3MOXXHBIX BapuaHTOB». «CocTaBicHHE OYKBEHHBIX BBIPAXEHUU II0 YCIOBHIO
3aaun». BrICBOOOAUBIIIKMECS Yachl 3alNIAHMPOBAHO MCIOJI30BAaTh HA MTOBTOPEHUE
(B Hayasie M KOHLIE YYEOHOro rojia), Ha U3y4eHHe HanboJiee TPYIHbIX U 3HAYUMBbIX
TeM: B V Kilacce — Ha pELIEHUWE YpPAaBHEHMU, MPUBEIEHUE APOOM K HOBOMY
3HAMEHATEII0, YMHOXXEHUE U JICJICHUE JECATUYHBIX Ipo0ei, N3MEPEHHE YTIIOB; B
VI kiacce — JOEUCTBUS C TOJOXKHUTEIbHBIMU W OTPULATEIBHBIMH YHUCIIAMH,
pelleHrne ypaBHEHUN, CJIIOKEHHE W BBIYMTAHUE YMCEN, COJCpKAIUX ILEIYyI0 U
JTpOOHYIO 4acTh, HA YMHOKCHHUE U JCIICHNE 0OBIKHOBEHHBIX APOOEH.

Anzeopa
B o3HakoMuTenpHOM  IUIaHE U3Y4YarOTCsl  CJIEAYIOIIUE  TEMBI:
«ppaunoHaibHbIE YHCIA. JlelicTBUTEIBHBIE quciay, «CpaBHEeHUE

JNEUCTBUTENLHBIX 4HUCeN, apuMeTHdyecKue JeHUCTBUA C JICUCTBUTEIHHBIMU
yuciamu», «HaxoxaeHne MNpuONMMKEHHBIX 3HAYEHUN KBAJIpaTHOTO KOPHS,
«Teopema Buera», «PemeHuss ypaBHEHMU TPETbE W UYETBEPTOM CTEICHEU

pa3ioKeHUEM Ha MHOXKUTENNY, « DYHKIUSA Y =VX U ee rpapuk», «[lorpemHnocts u
TOYHOCTh NPUOMKEHUD», «UeTHble M HeueTHble QyHKIMU», «DyHKIUI y=xX"»,
« Dy y= ax’, ee rpaduk u coiictBa. I'paduxy GyHkumit y= ax” + n u y=a(x-
m)?, «YpaBHEHHE ¢ ABYMs IIEPEMEHHBIMHU U ero rpaduk», «['padudecknii crnocod
pelieHusl CUCTeMbl ypaBHEHUI», «l300pakeHue 4JIEeHOB apuPMETHUYECKON U
T€OMETPUUECKON MPOrPECCUd TOYKAMHU HA KOOPJIAMHATHOM IUIOCKOCTH. JIMHEWHBIN
Y DKCHOHEHUMAJIBHBINA POCT. CI0KHBIE POLEHTHD.

YMEHBIIEHO KOJIMYECTBO YACOB Ha M3ydeHUe TeM: «Dopmyliby,
«/loka3arenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHME C JABYMs HEU3BECTHBIMUNY,
«I'paduk nWHEHHOTO YypaBHEHUS C JBYyMs TNepeMeHHbIMH», «['paduueckoe
pElIeHNE JMHEHHBIX YpPAaBHEHUI M CHUCTEM JIMHEHMHBIX ypaBHEHHMI», «CBOHCTBa
KBaJIPaTUYHON (PYHKITUN.



BricBoOoaMBIIMECS Yachl 3aIUIAHUPOBAHO MCHOJIB30BaTh  JUIS JIy4IlIen
npopaboTKu Haubosiee BaXXHBIX TeM Kypca: «Peiienue ypaBHeHuit», «Pemenue
cucteM ypaBHeHUN», «CoBMecTHble JeHCTBUA C ApoOsimu», «lIpumenenue
CBOMCTB apr(METUYECKOT0 KBAJAPATHOTO KOPHS»; HA TOBTOPEHHUE, PEILICHUE 3a/1aY,
npeoOpa3oBaHue BHIPAKEHUM, a TAK)KE HA 3aKpEIIeHUE U3YYEHHOTO MaTepuala.

T'eomempus

CrenyeT OCHOBHOE BHUMAHHUE YACIHUTh IPAKTUYECKOW HAIPABICHHOCTH
Kypca, HCKJIOYMB MW YINPOCTUB HAMOOJEe CIOXHBIM Ui  BOCHPUSATHUSA
TeopeTnuecknii martepuai. Ha ypokax reoMeTrpuu HEOOXOIUMO MaKCHUMAaTbHO
UCIIONIb30BaTh HATJISAIHBIE CPEACTBA 00yUeHMs, OObIIE MPOBOJUTH MPAKTHIECKUX
paboT ¢ ydamumucs, pemats 3a1a4u. CTpOUTh pelIeHre 3a/1a4d MPU NOCTOSHHOM
oOpallleHUH K HArJISITHOCTH — PUCYHKAM U YepTeKaMm.

O3HAaKOMHUTENBHO JaTh TeMbl: «TeopeMbl M J0Ka3aTeIbCTBO. AKCHOMBDY,
«Jloka3zatenbcTBO OT MPOTUBHOrO», «CyIIECTBOBAHME W EOUHCTBEHHOCTH
MEPIEHIUKYJIApA K IpsIMOi», «MeToa reOMETPUUYECKUX MECT», «MeToa yaBOoeHuUs
Menuanbl»y, «Teopema @aneca U TeopemMa O NPOMOPUUOHAIBHBIX OTPE3KAX»,
«Illentp macc TpeyronbHUKa», «/3MeHEHHE TPUTOHOMETPUUECKUX (QYHKIUNA TPU
BO3pacTaHuu yria», «DopMynsl i paAnyCOB BIHCAHHBIX U OINKUCAHHBIX
OKPY)KHOCTEM  MPaBWIbHBIX  MHOTOYI'OJIBHUKOB», «YpaBHEHHE  MPSMON»,
«/IBmxeHune», «CBoiicTBa IBMXKEHUD», «Teopema 0 MpOU3BEAECHUN OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIIHNX, TEOpPEMA O KBAIpaTe KaCaTECIbHON.

YMEHBIIEHO KOJMYECTBO YacOB Ha u3ydeHue TteM: «CHMMeTpUyHbIe
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUN», «LleHTparabHas CUMMETpPUD,
«ITapannensHbiii epeHocy», «IloBopor», «lIpeobpazoBanue nomodbus. Ilomodue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33/1aul HA MOCTPOCHHE C MOMOILIBIO
HUPKYJIST U JUHEHKW», «JleKkapToBbl KOOpIMHATHI Ha IJIOCKOCTH», «Perenue
TPEYTrOJALHUKOBY, «[lomo0ue dhurypy.

BricBoOonuBIIMEecss 4yachkl OyayT HCHOJIB30BaHBl Ha peEIIeHHE 3a7ad |
IIOBTOPEHUE.

Bepoamnocms u cmamucmuka

B cBs3u ¢ Tem, 4TO MaHHBIN KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuatomuxcs ¢ 3IIP, cBs3aHHbIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIUICHHS, €r0 H3y4YEHHE CTpouTCsi Ha 0a30BOM YpOBHE U
JOCTYITHOM JUIsl YY€HUKOB Marepuaiie. OCHOBHOE BHUMAHHE CIEAYET YIEIUTh
paszenam, CBSI3aHHBIMH C IOBTOPEHHEM MPOMIEHHOrO MaTepHalla, yBEJIUYUTb
KOJIMYECTBO YNPAKHEHUIN U 3aIaHUN, CBSI3AHHBIX C MPAKTUYECKOM JIESITEIbHOCTHIO
00y4Jarommxcs.

Heobxoaumo mnepecMOTpeTh COAEpkKAaHUE TEOPETHUECKOro MaTephaia u
XapakTep €ro M3JI0KEHUsS: TEOPETUYECKUN MaTepuall MPENOJAHOCUTh B IMPOLECCE
peleHrs 3aa4 U BBINOJIHEHUS 3aJlaHUM HarIsi{HO-IIPAKTUUYECKOTO XapaKkTepa; He
TpeOOBaTh BHIBOJA M 3AIIOMHHAHUS CIOKHBIX (DOPMYJ, PEIICHUS HECTAHIAPTHBIX,
TPYNOEMKHUX 3alaHUi. Pl TeM n3ydaeTcss B 03HAKOMUTEJIBHOM ILIAHE.

[IpumepHasi mporpaMma TpPEAOCTaBIAET aBTOPY pabodeil mMmporpaMMel
CBOOOy B pacmpeneleHuH MaTephalia [0 YeTBEPTsIM  (TpumecTpam).



Pacripenenenne BpeMeHM Ha W3y4eHHE TEeM B TEYECHHE YYeOHOro Toja
CaMOCTOSITENILHO OIpenenseTcs 00pa3oBaTebHON OpTraHM3aluel W 3aBUCHUT OT
ocobeHHoctel rpymmbl oOyvarouuxcsi ¢ 3[IP u ux ocoObix 00pa3oBaTeNbHbBIX
MOTPEOHOCTEH.

Bunbl gesarenbHoctu ody4darommuxcs ¢ 3IIP, o0yciioBiaeHHbIE 0COOBIMU
00pa3oBaTeJIbHBIMH NOTPEOHOCTAMH H  00ecleYHBAKIINE OCMbICJIEHHOE
OCBOCHHE COJep:KaHuM 00pa3oBaHMs N0 npeamery «MaTtemaTuka»

Copepxxanne BUIOB AesTenbHOCTH oOydarommxcsi ¢ 3P onpenensercs ux
0COOBIMHU 00pa30BaTEIBLHBIMU MOTPEOHOCTAMU. [[OMUMO MIUPOKO UCTIOIB3YEMBIX B
OOII OOO o6uwmx I Bcex 00ydaroIMXcs BUIOB I€ATEIbHOCTH 3aIIaHUPOBAHO
YCWINTh BHUJABl ACATENBHOCTH CHEUUM(PHUUHBIE /I JAaHHOW KaTeropuu JETew,
00eCreunBaOIINe OCMBICIEHHOE OCBOEHHE COJAEp)KaHHUA OOpa3oBaHHs IO
IpeIMeTy: YCUJIEHUE NMPEAMETHO-TIPAKTHUUECKON NEATENbHOCTH C aKTUBU3ALMEH
CEHCOpPHBIX CHCTEM; YEpEJOBAaHUE BHUAOB JEATEIBHOCTH, 3aJCHCTBYIOIINX
pa3iInyHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepHajia ¢ ONOPOM HA AJITOPUTM;
«IIOLIArOBOCTH» B  M3YyYEHHHM MAaTEpHUala; HCIIOJIb30BAHUE JIONIOJHUTEIBHON
BU3YaJbHOM OMOpPBbI (CXeMbl, IIa0JOHbI, ONOPHBIE TAOJMUIBI); PEUEBOMl OTYET O
IIpoLlECCE W PEe3yJIbTaTe JACSATEIBHOCTH; BBIIOJHEHHUE CIELUUAIbHBIX 3aJaHuM,
00eCreunBaAIOIINX KOPPEKLIMIO PETYIISINN Y4eOHO-TIO3HABATEIbHOM 1€ATEIbHOCTH
Y KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Temarnueckas U TepMHHOJIOrHYeCKast Jiekcuka coorBeTcTByeT OOIT OOO0.

Jist oOyuaromuxcsi ¢ 3IIP cyiiecTBeHHBIM SIBJISIFOTCSI MPUEMBI palOTHI C
JEKCUYECKHM MarepuanoM no mnpeaMery. IIpoBoautces crnenuanbHas padorta 1o
BBEJICHUIO B aKTUBHBIN CIIOBAaph O0YYAIOMIMXCA COOTBETCTBYIOLIEH TEPMHHOJIOTUU.
N3yyaemble TEepMHHBI BBOJSTCS Ha IOJHMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3YyaJlbHAsl MOJJIEPIKKA, aJrOPUTMbI pabOThl C ONpeAeIEHUEM, OMOPHBIE CXEMBbI
JUISL AKTyaJIn3aluy TEPMHUHOJIOTUU.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBerctBUM ¢ @DenepanbHBIM TOCYAapCTBEHHBIM 00pPa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus yueOHBIM mpenMer «MaremaTukay
BXOJIUT B TIPEAMETHYIO o0Onacth «MaremaTuka u WHOpMATHKa» U SIBISETCS
oOsi3aTeNbHbIM TSl u3ydeHust. B 5-9 knaccax yueOHbIN npenMeTr «MaremaTukay
TPaJAMIIMOHHO M3Y4YaeTcsl B paMKax CIEAYIOIIHNX Y4eOHbIX KypcOB: B 5-6 kiaccax —
Kypca «Marematukay, B 7-9 kiiaccax — KypcoB «Anredpa» (BKIOYasi SJIEMEHTHI
CTaTUCTUKU U TeOpUH BeposTHOcTel) u «I'eomerpusi». HacToseir mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN Y4eOHBI Kypc «BeposTHOCTb U CTAaTUCTHKAY.

Hacrosiieit mporpamMmoii npeaycmMaTpuBaeTcs BbICICHUE B yUeOHOM IUIaHe
Ha M3yuyeHUE MaTeMaTHKU B 5—6 kjaccax 5 y4eOHbIX 4acOB B HENEIIO B TEUCHHE
Ka)XJ0ro rojga ooydenus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJAEIIO B TEUCHHUE
KaXXJI0TO Toj1a 00yueHus, Bcero 952 y4eOHbIX Haca.

Copepxanne ydeOHOro mnpeamera «MaremaTuKa», TNPEACTaBIEHHOE B
paboueii mporpamme, coorBerctByeT DI'OC OOO, I[lpumepHOii OCHOBHOMU
o0Opa3oBaTenbHOM MporpaMmMe OCHOBHOTO o0miero ob6pazoBanusi, [IpumepHoii



aJlaliTHPOBAHHON OCHOBHOW 00pa3oBaTENbHON MNpPOrpaMMe OCHOBHOTO OOIIEro
oOpa3oBaHMsI 00yYarOIIMXCS C 3aAEPKKOM ICUXUYECKOTO PA3BUTHS.

Temarnueckoe mIaHupoBaHKUE y4eOHBIX KYPCOB M pacipeieieHne yueOHOro
BPEMEHM JUIi H3Y4YEHHUs OTIENbHBIX TeM, IpeuiokeHHble B IlpumepHoit
nporpaMMe, Hajao paccMaTpuBaThb Kak IPUMEpPHBIE OPHUEHTUPBI B IOMOIIb
COCTaBUTENIO aBTOPCKOM pabouell MporpaMMbl U IPEXkKAE BCETO YUUTEN0. ABTOP
paboyeil mporpaMmbl BIPaBe YBEIMUUTh MPEAJI0KEHHOE YNCIO YU€OHBIX YacOB Ha
TeMBbI, TpeOyrole OoJsiee JUIMTENbHOro u3ydeHus obOydaroumumucsa c 3I1P, mwmm
YMEHBIIUTh KOJIMYECTBO YacOB HAa TEMBbI, H3y4daeMble Ha O3HAKOMUTEIHLHOM
ypoBHe. JlOMyCTMMO Take JIOKaJbHOE IepepaclperesieHue U IepecTaHOBKa
AIIEMEHTOB COJIEp)KaHUsl BHYTPU JaHHOTO Kjacca. KoiaudecTBO mMpOBEPOYHBIX
paboT (TeMaTHYeCKWil W HTOTOBBI KOHTPOJb KAadyecTBa YCBOCHHUS Y4YEOHOTO
MaTepuanga) U UX THI (CaMOCTOSITENbHBIE M KOHTPOJBHBIE pPabOThI, TECTHI)
OCTalOTCA Ha YCMOTpEeHHE yuutTens. Takke yduTenab BIPABE YBEIMYUTH WIIH
YMEHBIIUTh YHCIO YYEOHBIX dYacoB, OTBeAEHHBIX B IlpumepHoil paboueit
nporpaMMe Ha 00001IeHNe, TOBTOPEHHE, CUCTEMATHU3ALIMIO 3HAHUHN 00yJarommxcs.
EnvHCTBEHHBIM, HO PUHUUIIUAIBHO BaXXHBIM KPUTEPHUEM, SABIISETCS JOCTUKEHUE
pe3yJIbTaTOB 00yUYEHUSs], YKa3aHHBIX B HACTOSILEN IporpaMMe.

PABOYAA ITPOI PAMMA
YYEBHOI'O KYPCA <MATEMATHUKA». 5-6 KIIACCBI

esu n3yuyenuss yueOHOro Kypca

[IpuopureTHbIMU LEISIMU OOYUYEHHSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" POAOIKEHHE (POPMUPOBAHMS OCHOBHBIX MaTEMaTHUYECKUX MOHATHH (YUCIIO,

BEJIMYMHA, TEOMETpUYECcKast Gpurypa), 00eCreurnBarONINX MPEEMCTBEHHOCTD

U MIEPCIEKTUBHOCTh MaTEMaTUYECKOro 00pa3oBaHMsI 00yUYaOIUXCS;

" pa3BUTHE MHTEJUIEKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaroIuXxcs ¢
311P, mo3HaBaTeIbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUI, UHTEpeca

K U3yYEHUIO MATEMaTUKU;

» poxseAeHue oOydarommxcs ¢ 3P Ha poctymHOM i HUX YpOBHE K

OCO3HAHMIO B3aMMOCBSI3M MaT€MaTUKU U OKPYKAIOLIETO MUPA;

= ¢opMupoBaHue (PyHKIMOHAJIBLHON MaTeMaTMYE€CKOM IPAMOTHOCTH: YMEHUS
pacno3HaBaTh MareéMaTUYECKHUE OOBEKTbl B  PEANBbHBIX KU3HEHHBIX

CUTyallUsiX, NPUMEHSATbH OCBOCHHBIC YMEHHUA ISl PEUICHHUS MPAKTUKO-

OPUEHTUPOBAHHBIX 3aJa4, UHTEPIPETUPOBATH MOJNYYEHHBIE PE3YJAbTAThl U

OIIEHUBATh UX HA COOTBETCTBUE MPAKTUYECKOW CUTYalUU.

OcCHOBHBIE JIMHMM COAEPKAHUS Kypca MaTreMaTMKu B 5—-6 Kiaccax —
apuMeTHyecKass W TEeOMETpPHYECcKas, KOTOpPbIE pPa3BHBAIOTCA TMapaJlIeNIbHO,
KaXk7asi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT
JIPyTrOM, a B TECHOM KOHTAaKTE€ M B3aUMOJECUCTBUHU. Takke B Kypce MPOUCXOIHUT
3HAKOMCTBO C dJIEMEHTaMU aireOpbl U OMHUCATEIbHON CTATUCTHKHU.

N3yuenune apudmMeTHIecKoro MaTepruana HAUMHACTCS CO CUCTEMATHU3aIluu |
Pa3BUTHS 3HAHUU O HATYypaJbHBIX YHCIAX, ITIOJYYEHHBIX B HAYAIbHOM wmIKoue. [Ipu



TOM COBEPIICHCTBOBAHWE BBIYUCIUTEIHHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS] C PA3BUTHEM BBIYMCIUTEIBHON KYJIbTYpBI, B
YaCTHOCTU ¢ O0yUYE€HHUEM MPOCTEHIINM MTpUEMaM MPUKUIIKU U OIIEHKU PE3yIbTaTOB
BbIUMCIIEHUNA. [3ydeHne HaTypalbHBIX 4YHCENl MpoAoJpKaeTcss B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHATHUSIMU TEOPHUH JIEIIUMOCTH.

Jlpyro#t KpymHbIii OJIOK B COJAEp)KaHUM apu(PMETUUYECKON JIMHUU — ITO
npobu. Hauano u3ydeHuss OOBIKHOBEHHBIX U JICCSITHUYHBIX JIpoOel OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tall B OCBOCHHH IpOoOEH, KOraa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJIESIMU, MOHATUAMH TeMBbI. [Ipu 3TOM paccMOTpeHHe 0OBIKHOBEHHBIX
IpoOell B MOJHOM OOBEME MPEIUIECTBYET M3YUYEHHUIO AECATHYHBIX APOOEH, 4TO
1eJIeCO00pa3HO C TOYKHM 3PEHHs JOTHMKM M3JI0KEHHUS YHUCIOBOW JIMHUH, KOTna
npaBuia JCHCTBHM C JECATUYHBIMU JAPOOSIMH MOXHO OOOCHOBATh YXKe
W3BECTHBIMH QJITOPUTMAMHM BBINIOJHEHHUS JIEUCTBUI ¢ OOBIKHOBEHHBIMHU JPOOSMHU.
3HaAKOMCTBO C JIECATUYHBIMHU JPOOSMU PACHIUPUT BO3ZMOXKHOCTH JJII TOHUMAaHUS
00y4arolMMUCs MPUKIAJAHOTO MPUMEHEHUS HOBOM 3alKcy IPU U3YYEHUU JAPYTUX
IIPEIMETOB M IIPU MPAKTUYECKOM HCIonb30oBaHMU. K 6 Kilaccy OTHECEH BTOpPOM
3Tall B HW3Y4YEHHM [JpoOe€il, I/e€ MPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHHs U TpeoOpa3oBaHUsl JApoOed, OCBOCHHE HOBBIX BBIUMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUYMCICHHI, B TOM YHCJIE 3HAYCHUUN
BBIPQXEHUM, COIepKAIUX U OOBIKHOBEHHBIE, U IECATUYHbIE IPOOU, YCTAaHOBIICHUE
CBS3€H MEXI1y HUMHU, PACCMOTPEHUE MPUEMOB PEILICHU 3a7a4d Ha 1podu. B Havane
6 K1acca MpOUCXOINUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

OCOOEHHOCTBIO M3YYEHHSI TOJIOKUTENIbHBIX M OTPHULATENbHBIX YHCEl
ABJISIETCA TO, YTO OHU TAK)KE€ MOTYT PAacCMATPHUBATHCS B HECKOJIBKO ITamoB. B 6
KJIacCe B Haudajie M3y4yeHus TeMbl «lloJI0KUTENbHBIE M OTPULATEIBHBIE YHCIIA»
BbIIEsAeTCA moarema «llemple uymcna», B pamMKax KOTOpPOW 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YHUCJIAaMHM U JCUCTBUSIMA €  MOJIOKUTEIBHBIMU U
OTPULATEIBHBIMU YHUCIAMU MPOUCXOAUT HAa OCHOBE COJEPKATEIBHOIO MOAXOJA.
OTO MO3BOJISIET HA JOCTYIIHOM YPOBHE ITO3HAKOMMTH YYAIUXCS IPAKTHYECKH CO
BCEMU OCHOBHBIMHU TMOHSTHUSIMU TEMBI, B TOM YHWCII€ U C NpaBUIaMU 3HAKOB IpHU
BBITIOJIHEHUN apu(PMeTHUecKux neucTBuil. M3ydeHue pammroHambHBIX YWCEN Ha
ATOM HE 3aKOHUYUTCS, a OyJeT MPOJOJIKEHO B Kypce anreOpsl 7 Kjacca, YTO CTaHET
CIIEIYIOIIMM IPOXOAOM BCEX MPHUHLUMUIHAIBHBIX BOIPOCOB, TEM CaMbIM
pazziereHre TPyAHOCTENW 00Jier4aeT BOCIPUATHE MaTepuaia, a paclpeaesieHue BO
BPEMEHHU CITOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOydyeHnH peneHuIo0 TEKCTOBBIX 337ad B 5S—O6 Kilaccax MCMOJb3YIOTCS
apupmeTnyeckue NpuUEMbI pelieHuss. TeKCTOoBble 3aJayu, peuiaeMble MpH
OTpabOTKE BBIYUCIUTENIbHBIX HAaBBIKOB B 5—6 Kilaccax, pacCMaTpHUBAIOTCA 3a/1auu
CIeIyIOUMX BHUJOB: 33Jlaud Ha JABWKEHHUE, HA YaCTH, Ha MOKYIKH, Ha paboTy U
IIPOU3BOMTENILHOCTh, HAa MPOLEHTHI, HA OTHOLIEHUs W mponopuuu. Kpome toro,
0Oy4aroluecs: 3HaKOMATCS ¢ MPUEMAMH PELICHUS 3a]a4 MepedopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ mHMOpMaIMel, IpecTaBIeHHoN B hopme TabIuIl
WJIU JUarpamm.

B Ilpumepnoii paboueld mporpamMme MpeaycMOTpeHO (OPMHUPOBAHUE
IpOMNEACBTUUECKUX —allreOpandyeckux ImpenacraBieHuil. bykBa kak cuMBOI



HEKOTOPOTO 4YHCIa B 3aBHUCHUMOCTH OT MaTeMaTHUYECKOTO KOHTEKCTa BBOJUTCS
NOCTENIeHHO. byKBEHHass CUMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXIE BCEro s
3alUCH OOIIMX YTBEPXKIEGHUM M TMpeIoKeHUH, (GOpMys, B YacTHOCTHU JUIs
BBIYUCIICHUS] TEOMETPUYECKIX BEJINYHH, B KAUECTBE «3aMECTHTEIISD) YHCIIA.

B kxypce «Matematukun» 5—6 KJIaccoB MpECTaBlIeHAa HATJISIIHAS T€OMETPUS,
HampaBjeHHAs Ha pa3BUTHE OOPa3HOrO MBIIUICHUS, TNPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, H300pa3UTEIbHBIX YMEHMHM. OTO BaXKHBI O3Tall B HM3yYEHUU
T€OMETPHUH, KOTOPBIM OCYIIECTBISIETCS Ha HarsIHO-TIPAKTHYECKOM YpPOBHE,
OIMpPAETCsl Ha HArsIHO-00pa3HOE MBIIUIEHUE oOydaroumxcs. bombias posb
OTBOIUTCS NPaKTHYECKON JeSITeIbHOCTH, OTIBITY, HKCIIEPUMEHTY,
MoearpoBanuio. O0yyaronirecs: 3HaKOMATCS C TEOMETPUUYECKUMHU (purypamu Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C HMX MPOCTEHIIMMHU KOH(PHUTypalusMH, y4daTcs
u300pakaTh MX HAa HEJIMHOBAHHOM M KIeT4aTtoil Oymare, paccMaTpHBAIOT HX
npocTelime cBoiicTBa. B mporecce u3yueHHUs HArISATHOW T€OMETPUH 3HAHUA,
NOJly4YE€HHBbIE O0ydYarolIMMHUCA B HauyaJdbHOM WIKOJIE, CUCTEMATU3UPYIOTCA U
pacIIUpSIIOTCA.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo y4yeOHOMY IUTaHy B 5—6 Kiaccax M3ydaeTcsl MHTETPHPOBAHHBIN
npeamMer «MaremaTuka», KOTOPBIM BKJIIOYAeT apuMeTHyeckuil Mmarepual u
HarJISiAHYI0 TEOMETPUIO, a TaKXKe NPOIEICBTUYECKUE CBEIACHUS W3 alreOphl,
3JIEMEHTHI JIOTUKHU M Hadaja OMMcaTeIbHOM CTaTHUCTHKH.

VYueOHbIl 1aH HAa U3yUYeHUE MaTEeMaTUKU B 5—6 Kilaccax OTBOJUT HE MEHEe
5 y4eOHBIX YacOB B HEJEIIO B TEUEHUE KaXXJ0ro roja oOydeHHUs, BCETO HE MEHEe
340 y4yeOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

5 KUIACC

Hamypanvhule uucna u Hyab

Harypansnoe uucno. Psn Harypanbabix umucen. Yucno 0. M3oOpaxkenue
HaTypaJIbHBIX YMCEN TOUKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOIA.

[lo3unmonHas cucrema cuuciieHus. Pumckas Hymepayus Kak npumep
HeNO3UYUOHHOU CUCmeMbl cuucienus’ . JlecITHIHAs CHCTeMa CUHCIICHHIS.

CpaBHeHrE HATYpaJbHBIX YUCEN, CPABHEHWE HATYpPaJbHBIX YUCEN C HYJIEM.
Cnoco0Obl cpaBHeHUs. OKpyTrieHue HaTypaIbHbIX YHUCEIL.

CrioxeHne HaTypajabHBIX YHCEIT; CBOMCTBO HYJIS MPH CIOXKEHUU. Briuntanue
KaK JelCcTBUE, 0OpaTHOE CIOKCHHUIO. Y MHOKEHHE HATypaJIbHBIX YHCEIT; CBOMCTBA
HyJId W €IUHWIBI TpU yMHOXKeHWW. JlemeHume kak peicTBue, oOpaTHOE
YMHOXeHNI0. KOMITOHEHTBI JeNCTBUM, CBA3b MeXAy HUMU. [IpoBepka pesynbprara
apudmerndeckoro aeiictusa. llepeMecTuTenbHOE W CoueTaTEIbHOE CBOMCTBA

1
3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHUE KOTOPBIX IMPOBOAUTCS B O3HAKOMUTCIIbHOM IIJIaHEC.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.



(3aKOHBI) CIIOKEHHSI W YMHOXEHUS, pacnpeoeiumenbHoe Ce0Ucmeo (3aKoH)
VMHOMCEHUSL.

Hcnons3zoBanne OykB Ajis OOO3HAYEHUsT HEU3BECTHOIO KOMIIOHEHTA H
3aMCH CBOMCTB apu(METHUECKUX JICHCTBHI.

Lenumenu u xpamuwvle yucia, pazioxkeHWe Ha MHoOxuTenu. [Ipocteie u
cocTaBHbIe yucia. Ilpusnaxu denumocmu na 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoMm.

CreneHb C HaTypaJIbHBIM I[IOKA3aTENIEM. 3alKCh YHUCIA B BHUJAE CYMMBI
pPa3psAIHBIX CIAracMbIX.

UucnoBoe BbIpaKEHUE. BplUMCieHWE 3HAYEHUN YMCIOBBIX BBIPAXCHUU;
MOPSAIOK  BBINIOJHEHUsI  JeucTBUM.  Mcnonb3oBaHWE  NPU  BBIUHUCIEHUAX
MEPEMECTUTENILHOTO M  COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUS, paACnpeoeumesibHo20 C80UCMBA YMHONCEHUSL.

JApodu

[IpeacraBnenrie o JpoOU Kak crnocobe 3almucd YacTh BEJIUYUHBI.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HeNpaBUiibHBIE ApoOu. CMelraHHas
Jpo0b; TPENCTAaBICHUE CMEIIAHHOW JpoOU B BHJE HEMNPaBUIBHON Apodou U
BBIJICJICHHE 1I€JIONM YacTW YMCIia U3 HeMpaBUIbHON apobu. M3o0paxkenue apodeit
TOYKaMU Ha YMCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO Jipodu. Cokpawyerue opobell.
IIpusedenue opoou k Hosomy 3namenamento. CpaBHeHHE TpoOeEH.

CrnoxeHue ¥ BhIUMTaHUE Jpo0ei. YMHOXKEHHE U JIeJIeHue TpoOei; B3auMHO-
oOpaTHbIe Ipodu. Haxooxcoenue yacmu yenoeo u yeno2o no e2o yacmu.

Jlecatuunas 3anuchk apooOei. IlpeacrtaBieHue AecSITUYHOM poOU B BUE
OoObIKHOBEHHOM. M300pakeHne MeCATUYHBIX JpoOel ToukaMu Ha YHCIOBOU
npsiMoil. CpaBHEHUE AECATUYHBIX TPOOEH.

Apudmernueckue JEUCTBUS € JECITUYHBIMH  ApoOsmu. Okpyenenue
decamuyHbix opoobell.

Pemenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apu(METUYECKUM CrocoboM. Peuwenue
nocuyeckux 3aday. Pewenue 3a0au nepebopom 6cex B603MONCHLIX 8APUAHMOS.
Hcrnonb3oBanue mpu perieHuu 3aa4 TaOJIUI] U CXEM.

Pemienne 3amay, comepkKalx 3aBUCHUMOCTH, CBSI3BIBAIOLIUE BEIUYUHBIL:
CKOpOCTb, BpEMS, pPacCTOSIHHE; 1I€Ha, KOJMYECTBO, CTOUMOCTh. EIUHUILIBI
U3MEpPEHUs: Macchl, 00bEMa, IIEHBI, PACCTOSIHHS, BpPEMEHH, CKOpOCTH. CBs3b
MEXTy €AMHUIIAMH U3MEPECHUS KaKJI0M BEJIUYUHBI.

Petienrie OCHOBHBIX 3a1a4 Ha IPOOH.

[IpencrapiieHre JaHHBIX B BUJE TAOJUI], CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsimueie mpencraBieHuss o ¢Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIroJl, IOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. YTroiL. [Ipsmoi,
OCTPBIH, TYIION U Pa3BEPHYTHIE YTJIBL.

JlnmrHa oTpe3ka, MEeTpUYECKHUE €IUHUIIBI JUIMHBL. JIJTMHA JOMaHOM, IEPUMETP
MHOT'OyTOJIbHUKA. 3MepeHune 1 MoCTpOeHUE yIiIOB C TOMOIIBIO TPAHCIIOPTUPA.

Harmsinaele mpencraBinenus o (urypax Ha TUIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEYTOJIBHUK, O paseHcmae uayp.

N3o0paxkenne ¢uryp, B TOM 4HCiIe Ha Kierdaton Oymare. Ilocmpoenue



KOHGhu2ypayuti uz yacmeti npsamou, OKPYHCHOCMU HA HEIUHOBAHHOLU U K1em4amou
bymaece. Vicmonb30BaHNE CBOWCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBapaTa.

[Inomanpk MNPAMOYTOJIbHUKA ¥ MHOTOYTOJBHHKOB, COCTAaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHclie (UTyp, m300pakEHHBIX Ha KIETY4aTol Oymare.
EnuHUIBI n3MEepeHus TUTOMIa TN,

Haenaonvie  mpedcmasnenusi 0 NPOCMPAHCMBEHHLIX — (DUSYPAX:
NPAMOY20NbHbIL  napaiieienuned,  Kyo, — MHozoepanmHuku.  M3o6padicenue
npocmeumux MHo202panHukos. Pazeépmku kyba u napannenenuneoa. Coszoanue
Mooenel MHO202PAHHUKO8 (U3 bymacu, npo8oaoKuU, NIACMUIUHA U OD.).

O0vém npsamoy2onbHo20 napanieienuneda, Kyoa. Eounuyvr uzmepenus
00véma.

6 KIIACC

Hamypanvnwie uucna

ApudmMernueckue IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH YHCIAMHU.
UucnoBble  BBIpOKEHUS, TMOPSAOK  JICUCTBUM,  HCIOJIB30BAHHE  CKOOOK.
Hcnonb30BaHWE 0OpH BBIYUCIEHUSAX IEPEMECTUTEIBHOIO M COYETATEIbHOTO
CBOMCTB CJIOKEHUSI U YMHOXEHUS, paAcnpeoerumeibHo20 C80UCMEA YMHONCEHUS.
OxkpyriieHue HaTypaJIbHBIX YUCET.

JlenuTenn u KpaTHBIC YUCTIA; HAUOOIbUWUL 00WUll Oeumelb U HauMeHbllee
obwee kpammoe. [lenumocmos cymmul u npouzgedenus. JleneHne ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHue ApoOeH.
CpaBHeHue U ynopsiiounBaHue Jipooeil. Pelienue 3a1a4 Ha HAXO0XJIEHUE YacTH OT
LEJ0T0 W IeJoro mo ero yactu. JIpoOHOe 4YHCIO Kak pe3yibTaT ACJICHUS.
[IpencraBienue AecATUUHON IpoOU B BUAE OOBIKHOBEHHOW JAPOOU M BO3MOXKHOCTh
MPEICTaBIICHNUS] OOBIKHOBEHHOU APOOU B BHUJIEC ACCATUYHOMU. JlecaTuunbie 1podu u
MEeTpHYecKasi cucteMa Mep. ApudmeTndeckue ASHCTBUS U YHCIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMHU M JICCSITUIHBIMH JIPOOSIMH.

Otnomenue. JleneHue B JaHHOM OTHOIICHMH. Macwimab, TPOTOPIIHS.
[IprumeHenune mponopuri Npyu pEeLIEHUH 3a1a4.

[Tonarue npornieHTa. BriunciieHre mpoleHTa OT BEJIMYUHBI U BEIIUYUHBI 110
e€ mpolleHTy. BoipaxkeHue MpoleHTOB AeCATUUHBIMU Ipo0siMu. Pemenne 3amaq Ha
MPOIIECHTHI. BhIpakeHNEe OTHOIICHUS BEJIMYUH B MPOIICHTAX.

Ilonoscumenvuvie u ompuyamenvHvie YUCIA

[TonoxkutensHubie W oTpulaTeNbHbie uncia. Llensie uucna. Mooyae uucna,
eeomempudeckas uHmepnpemayus Mmooyaa yucia. VI3oOpaxkeHue uwucen Ha
KOOPAMHATHOU NpsMOU. Hucnogvie npomescymxu.

CpaBHenue uyucen. ApudMeTHuecKkue IEHUCTBUS C TMOJOKUTEIBHBIMU U
OTPHULIATEIHHBIMU YHCIIAMHU.

[IpssmoyroJibHast cucTeMa KOOPJMHAT Ha MIOCKOCTH. KoopAuHaThl TOUKH Ha
mIockocTH, abcurcca u opauHara. [loctpoenue Touek u Guryp Ha KOOpAMHATHON
MJIOCKOCTH.

bykeennuvie eviparcenus

[Ipumenenne OykB I8 3alUCH  MAaTEMAaTUYECKUX  BBIPAKEHUM W



npenioxenuii. CBoiicTBa apudmeTnyeckux ASUCTBUN. Bykeenuvie uipasicenus u
yucnosvie NOOCMaHosku. DByKBEHHBIE DPABEHCTBA, HAXOXKJICHHUE HEU3BECTHOTO
komrnoHeHTa. Dopmynbl; GopMynbl TepuUMeTpa W IUIOMAAN TMPSMOYTOJIbHUKA,
KBaJpaTa, 00véma napaiierenuneoa u Kyoa.

Pewenue mexkcmoegwix 3a0au

Pemenne TekcTOBBIX 3amad  apu(METHYECKHUM CIOCOOOM. Pewernue
Jloeudeckux 3aoay. Pewenue 3a0au nepebopom ecex 603MONCHBIX 6APUAHMOS.

Pemenne 3amad, comepikammyx 3aBUCHMOCTH, CBS3BIBAIOIINX BEIWYUHBI:
CKOPOCTb, BpeMH, paccTosTHUE; IeHa, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOAUTEIILHOCTh, BpeMs, O00BEM paboThl. EMuHUIEI W3MEpeHus: Macchl,
CTOMMOCTH; PACCTOSIHUSI, BpEMEHHU, CKOpocTH. CBS3b MEXKIy CIMHUIIAMHU
U3MEPCHUS KaXKJIOH BETNIMHEI.

Pemenne 3amad, CBS3aHHBIX C OTHOIICHHWEM, MPOMOPIIMOHATHHOCTHIO
BEJIMYMH, TIPOIICHTAMHU; PEIICHNE OCHOBHBIX 3a7a4d Ha IPOOH ¥ MPOIICHTHI.

Oyenxa u npukuoKa, oKpy2ieHue pe3yibmama.

Cocmasnenue OYK8EHHbIX 8bIPANCEHUL NO YCIOBUIO 3A0AYU.

[IpencraBieHre MaHHBIX C MOMOINBIO Tabmui W auarpamm. CtonbuaTbie
JUarpaMMbl; YTCHHE U TIocTpoeHne. UTeHHe KPyroBbIX JHAarpaMM.

Haznaonaa zeomempus

Harnsoaeie mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, IMpsMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOIBHUK, TPEYTOJIBHHK,
OKPYXHOCTbH, KPYT.

Bzaummnoe pacnonoswcenue 08yx npamMblX Ha NIOCKOCMU, NAPAJLIEIbHbLE
npsmvie, NepneHOuKyIsapHvle npsimvle. VI3MepeHHe pacCTOSHHA: MEXKITy IBYMS
TOYKaMH, OT TOYKH /IO TIPSIMOM; IJTMHA MapIIpyTa Ha KBAJAPAaTHON CETKE.

N3meperre © TOCTPOEHWE YIJIOB C IIOMOINBIO TpaHCIOPTHpA. Bubl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBI, MPAMOYTOJIbHBIN, TYIIOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJIbHUK, IPpUMEpPHI
4eTHIPEXYTOJMLHUKOB. [IpSAMOYTONBHIK, KBaIpaT: UCIOIh30BAaHUE CBOMCTB CTOPOH,
YIJIOB, JTUaroHaneu. HM3zobpasicenue eceomempudeckux ueyp HA HENUHOBAHHOU
bymaze ¢ UCNONL30BAHUEM YUPKYIA, JUHEUKU, V2OJbHUKA, MPAHCNOpmMuUpa.
[TocTpoenus Ha kieT4aTon Oymare.

[lepumerp ™HOTOyrONBHUKA. lloHATHE TUTOMATM (QUTYPBI, CAMHHIIBI
n3Mepenus mromnaan. [IpubmmkéHHoe n3MepeHne miomanau (Gpuryp, B TOM 4ucie
Ha KBaJIpaTHOU ceTKe. [lpubaudicénnoe uzmepernue ONuHbl OKPYICHOCU, NAOUWAOU
Kpyea.

Cummempus.  yeHmpanivHas, oce8asi U  3ePKANbHASL — CUMMEMPUL.
Ilocmpoenue cummempuunvlx Queyp.

Haenaonvie  mpedcmasnenHusi 0 NPOCMPAHCMBEHHLIX — (DUSYPAX:
napainenenuned, Ky0, npusma, RUPAMuod, KOHYC, YUIUHOp, wap u cgepa.
Uszobpadicenue NPOCMPAHCMBEHHBIX dueyp. Ipumepoi Dpazeeépmox
MHO202PAHHUKO08, YuiuHopa u xouyca. Cozoanue mooenei NpocmpancmeeHHbIX
Queyp (uz 6ymazu, npoeosoKu, NIACMUIUHA U OD.).

Tonusmue obwvéma,; eounuywvt usmeperus oo6véma. O6vEM NPAMOY20IbHOO
napannenenuneoa, Kyoa.



PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «AJIT'EBPA». 7-9 KIIACCBI

Lenn u3dyvyeHusi yaeOHOro Kypca

Anrebpa SBISETCS OJHHMM M3 OINOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0ecrieunBaeT M3y4YeHHE APYTUX AMCLUUIUINH, KaK €CTECTBEHHOHAYYHOIO, TaK H
TYMaHUTapHOTO [HKIOB, €€ OCBOCHHME HEOOXOAMMO Ui TPOAOKEHUS
oOpa3oBaHMsI MU B TIOBCETHEBHOW >XM3HU. Pa3BuTHe y oOydaromuxcs HaydHBIX
NPECTaBICHUNA O MPOUCXOXKACHUU M CYIIHOCTH aireOpanveckux aOCTpaKIIMid,
crioco0e OTpaKeHUs MaTeMaTHIEeCKON HAayKOM SIBICHHUM M MPOIIECCOB B MPUPOJC U
o0IIecTBe, POJIM MaTEeMaTHYECKOTO MOJICIMPOBAHUS B HAy4YHOM IMO3HAHUU U B
IPAKTUKE CHOCOOCTBYET (POPMUPOBAHMIO HAYYHOI'O MHUPOBO33PEHHUS U KayecTB
MBILUIEHUSI, HEOOXOAUMBIX I aanTalud B COBPEMEHHOM LU(POBOM OOIIECTBE.
N3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM 0OecleyrBaeT pa3BUTHE YMEHUs
Ha0JI01aTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KpUTUYHOCTU
MBILUIEHUSI, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTh CBOU JEWUCTBUSA U
BBIBOJIbI, (POPMYJIMPOBATh YTBep:kAeHUsA. OcBOeHUE Kypca aireOpbl o0ecreurnBaeT
pa3BUTHE JTOTMUECKOT0 MBILUICHUS 00Yy4alOIIUXCs: OHU UCIOJIB3YIOT J€1yKTUBHBIE
Y WHIYKTUBHBIE PACCYKIEHUs, 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHue
u adHamoruto. OOydeHue anredOpe MpeanojaracT 3HAYUTENBHBIM O00BEM
CaMOCTOATENbHON JCSATENIBHOCTH 00YyYaroluXcsi, MO3TOMY CaMOCTOSATEIbHOE
pEIlIeHHE 3a/1a4 €CTECTBEHHBIM 00pa30M SIBIISIETCS peaju3aluei JesITeIbHOCTHOIO
NpUHIUIA OOYYEHHUS.

B cTpykType mporpammbl yueOHOro Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIBbHO-METOINYECKHE JIMHUU: «Yucna u
BBIUUCIICHUS»; «AnreOpanueckue BbIpaXEHUs»; «YPaBHEHUS U HEPABEHCTBAY;
«Dynkuun». Kaxnaas u3 3Tux couepkaTelbHO-METOANYECKUX JIMHUI pa3BUBAETCS
Ha MPOTSHKEHUH TPEX JIET U3yUEHUsl Kypca, ECTECTBEHHBIM 00pa3oM IeperieTasich
M B3aUMOJIEHWCTBYS C JAPYI'MMHM €ro JIMHHAMH. B Xoxe wu3ydeHHs Kypca
OOy4arolUMCsl TPUXOJUTCS JIOTUYECKU PACCYXKJaTh, HCIOIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN SI3bIK. B CBSA3M € 3TUM 11€71€CO00pa3HO BKIIIOYUTH B MPOTPAMMY
HEKOTOpPbIE OCHOBBI JIOTMKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE pPa3zelibl
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYaIOIMMUCS
OCHOB YHHBEpPCAJIbHOTO MAaTeMaTHYeCKOro s3blka. TakuM o00pa3oM, MOKHO
YTBEPXKJaTh, YTO COAEP)KATEIBHOM W CTPYKTYpPHOH OCOOEHHOCTBIO Kypca
«Anredpay» SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxxanue JMHUU «Yucia M BBIUKCICHUS» CIYXKUT OCHOBOM s
JaNbHENIIero U3y4yeHUs MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Y OOYyYaroIIuXcs
JIOTUYECKOTr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEIHEBHOM
XKW3HU. Pa3BUTHE MOHATHSA O YHCIIE B OCHOBHOM LIKOJIE CBA3AHO C PAalMOHAIBHBIMU
U HUPpAlMOHAIBHBIMM  YHUCIaMH, (OPMUPOBAHHMEM  NPEICTABICHUA O
JNEHUCTBUTEIBHOM 4YHCIJIE. 3aBEPILIEHUE OCBOEHUS YHCIOBOW JIMHUM OTHECEHO K



cTapiieMy 3BeHy o01ero oopa3oBaHus.

Copepxanne NByX aireOpamdeckux JUHUH —  «AnreOpamyeckue
BBIpOXCHUS» U «YPaBHEHHS U HEPABEHCTBa» CIIOCOOCTBYET (HDOPMHPOBAHHIO Y
00yJarommxcss MaTeMaTHYECKOro armapara, HeoOXOJUMOTo ISl pelICHHs 3aaad
MaTEeMaTHKH, CMEXHBIX MPEAMETOB M MPAKTHKO-OPHEHTHPOBAHHBIX 3amad. B
OCHOBHOW MIKOJIE Yy4YeOHBIH MaTepuan TPYHNIUPYETCS BOKPYT pallMOHaIbHBIX
BBIpXEHUH. AnreOpa JEMOHCTPUPYET 3HAYCHHE MATEMATHKH KaK S3bIKa JIJIst
MOCTPOCHUSI MAaTEeMAaTHYEeCKUX MOJICICH, OMMCAHWs TIPOLECCOB W SIBJICHUUN
peanpHOro Mupa. B 3amaum oOydeHusi anreOpe BXOIAT TaKkKe JajbHEHIee
pa3BUTHE QJITOPUTMHUYECKOTO MBINUICHUS, HEOOXOIWMOTrO, B YaCTHOCTH, IS
OCBOCHMSI Kypca WH(POPMATUKH, ¥ OBJIAJICHUE HABBIKAMH JICTYKTHBHBIX
paccyxaenuii. [IpeoOpazoBaHre CHMBOJIBHBIX ()OPM BHOCHUT CBOM CIICTIH(PUICCKUN
BKJIA]T B Pa3BUTHE BOOOPAKEHHUS, CITOCOOHOCTEH K MaTEMaTUIECKOMY TBOPUYECTRY.

Copepxxanre  (yHKIIMOHATbHO-TpaUUeCKOil  JUHWHM  HAICJICHO  Ha
MOJIyYeHHUE MIKOJIbHUKAMH 3HAHUM 0 (PYHKIMSAX KaK BaKHEHIIEeH MaTeMaTHueCKon
MOJICNIU JIJI1 OMMCAHUS U UCCIIEAOBAHUS Pa3HO-00pa3HbBIX MPOIIECCOB U SIBJICHUMN B
npupoge u obmiectBe. M3ydeHue 5TOro marepualia CrioCOOCTBYET Pa3BUTHIO Y
0Oy4YaronMxcst yMEHHUS UCTIOIb30BaTh PA3IMYHbIC BHIPA3UTEIBHBIE CPEICTBA A3bIKA
MaTeMaTUKH — CJIOBECHBIE, CHMBOJHUYECKHE, TpaduiyecKrue, BHOCHUT BKJIaJ] B
dbopMHpoBaHUEe MPEACTABICHUN O POJIM MATEMATHKU B PA3BUTHU ITUBUIIU3AINH U
KYJbTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo ydeObHOMYy TuIaHy B 7-9 Kiaccax wu3ywaercss y4eOHBIM Kypce
«Anredpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHMS:
«Yucna u  BBIYUCICHUS», «ANreOpanueckue BBIPAKECHUS», «YPaBHEHUS U
HEpPaBEHCTBa», « DyHKIIUN.

VY4eOHbIN MIaH HA W3y4YeHHUe anreOpsl B 7-9 Kilaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEIIO B TEUCHHUE KAXKIOTO roja 00ydeHus, BCEToO 3a TpU roja
oOyuenus — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 KIIACC

Yucna u éviuucnenusn

PauunoHajbHbIe YKcIa

Hpobu OOBIKHOBEHHBIE U ACCATUYHbBIC, MEPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroil. IloHsTwe palMOHAIBLHOTO 4HCIA, 3aluCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucel. Apudmerndyeckue JeHCTBUS €
palOHAIBHBIMUA YKCIIaMU. Pelenue 3axad u3 pealbHOW NPAKTUKW HA 4acTH, HA
JpoOH.

Crenenb C HaTypajJbHBIM I[IOKa3aTelieM: OIpeAeTeHne, IMpeodpa3zoBaHue
BBIPA)KEHUI Ha OCHOBE ONPEIENICHHs], 3alTUCh OOJBIINX YUCEIT.

[IpoueHTsl, 3anKuch NPOIEHTOB B BUAE ApoOU U IpoOH B BHUJE MPOLICHTOB.



Tpu OCHOBHBIE 337]a41 HA MTPOLICHTHI, PELIEHUE 33]1a4 U3 PEAIbHON MTPAKTHKHU.

[IpumeHeHne TPU3HAKOB JEIMMOCTH, PAa3j0KEHUE Ha MHOXKUTEIU
HaTypaJbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4HCle TpsMas U oOparHas
MPONOPLHUOHAIBHOCTH.

Ancebpauueckue gviparccenus

[IepeMeHHbIE, UNCTOBOE 3HAYEHHUE BBIPAKEHUS C MIEPEMEHHOM. JlomycTrMble
3HaYeHUs nepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEKIY BEIMYMHAMH B BUJIE
dbopmynbl. Beraucnenus no gpopmynam.

[IpeoOpa3oBanrie  OYKBEHHBIX  BBIPAKCHHHA, TOXKICCTBEHHO  pPaBHBIC
BBIPAKCHUS, TIPABUIIa TPEOOPA30BaHNS CyMM U IPOU3BEICHUN, MIPABUIIA PACKPBITHS
CKOOOK M MTPUBEICHHS MOTOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM TOKA3aTEIIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowIeHa. ClloKeHne, BBIUUTAHUE,
YMHOKEHHE MHOTIOWICHOB. QPOpMyJbl COKPAIIEHHOIO YMHOXKEHUS: KBaapar
CyMMBI W KBaapar pasHocTH. Popmyna pa3sHOCTH KBajparoB. PasnoxxeHue
MHOTOWICHOB Ha MHOXHUTEIH.

Ypaenenusa

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBHia MIpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUM.

JIuHelHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHMCIO KOPHEH JIMHEMHOTO
YPaBHEHMS, pCEIICHHWE JIMHEWHBIX ypaBHEeHHU. COCTaBIE€HHE YPAaBHEHUM IO
YCIIOBHIO 3a71a4M. PellieHre TeKCTOBBIX 3a71a4 C MOMOIIbIO YPABHEHHIA.

Jluneiinoe ypasnenue ¢ 08yMs nepemennuimu u e2o epagux’. CucTema aByx
JMHEWHBIX YPAaBHEHHU C ABYMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHUU
Coco0OM MOACTaHOBKU. IIpvmepbl pemieHuss TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM YpaBHEHUU.

Koopounamut u cpaguxu. @ynkyuu

Koopannara touku Ha mnpsmod. YwucioBesle npoMmexyTku. PaccrosHue
MEXY JBYMSI TOYKaMU KOOPJAVMHATHOU MPSIMOM.

[TpsimoyromnpHas cuctema koopauHat, ocu Ox u Oy. AGciucca U opauHaTa
TOYKU Ha KOOpAMHATHOW IutockocTu. [Ipumepsl rpadukoB, 3aJaHHBIX (HOpMYTIaMHU.
Urenue rpaduKoB peasibHbIX 3aBUCUMOCTEH.

[lonarue ¢ynkumu. ['paduk ¢dysxmmuu. CpoiictBa ¢GyHkumi. JluHeliHas
¢ynknus, e€ rpapuk. I'paduxk ynkuum y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCTEM JUHEUHBIX YPAGHEHU.

8 KIIACC

Yucna u éviuucnenusn

KBagpatueiit xkopenb u3 uucna. llowamue 00 uppayuoHAIbHOM Uucie.
Hecamuunvie npubnudxicenus uppayuonanbHolx yucen. CBOWCTBa apu(PMETHIESCKIX
KBaIPAaTHBIX KOPHEW U WX MPUMEHEHHE K TPEOOPa30BAHUIO YHCIIOBBIX BBIPAKCHUIN
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He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.



Y BBIYUCIIEHUSAM. /[eticmeumenbtble YUcad.

Crenenb ¢ nenpIM nokaszareneM u e€ cpoiictBa. CTaHaapTHas 3aMuCh YUCIa.

Ancebpauueckue gviparxccenus

KBampaTHblii  TpE€XuieH; pa3loKEHUE KBaApaTHOTO TpEXUJEHa Ha
MHOKHUTEIIH.

AnreOpaunyeckas apoOb. OCHOBHOE CBOMCTBO alireOpanyeckou Apoow.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHE, JeJeHHe anreOpandyeckux JpoOeH.
PannonanpHbIC BRIpRXKEHHS U HX ITpeoOpa30BaHue.

Ypasnenua u nepasencmea

KBanpaTtHoe ypaBHeHue, popmyiia KOpHEH KBaapaTHOTO ypaBHEHUs. 1eopema
Buema. Peuienue ypaBHEHMIA, CBOASIIMXCA K JIMHEWHBIM U KBaJIPaTHBIM.
[Ipocteiimme qpoOHO-paIIOHAIBHBIE YPAaBHEHMSL.

I'paghuueckas unmepnpemayus ypagueHull ¢ 08yMs nepemMeHHbIMU U CUCEM
JIUHEUHbIX YpasHeHuu ¢ O08ymMsa nepemeHHvimu. lIpuMepsl pelieHus: CUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienne TekCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA. HEpaBeHCTBO € OHOM ITEPEMEHHOU.
PaBHOCUIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

Dynkyuu

[Tonsatue ¢ynkauu. OOMacCTh OMNpPEACTICHUS W MHOXECTBO 3HAYCHUU
¢bynkuun. CnocoOsl 3a1anus PyHKIUH.

I'padpux pynxuuu. Urtenue cBoiictB ¢yHkuuu no €€ rpaduky. [Ipumepsr
rpaguKoB (QyHKIHI, OTPAKAIOMIMX PEAbHBIE TPOLIECCHI.

OyHKINKY, ONKCHIBAIOIINE TMPAMYI0 U OOpaTHYIO MPONOPIUOHATILHBIC

k
3aBUCUMOCTH, uX rpaduku. DyHKIUU Yy = X, y = X, Yy =Wx, Y= -
X

I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHuUll.

9 KJIACC

Yucna u eviuucnenusn

JleicTBUTEIbHBIE YHCJIA

PanmonanpHbIe YWCTa, UPpAYUOHATbHbIE YUCIA, KOHeuHble U DecKoHeuHble
oecamuynvlie Opodou. MHooxcecmeo OeticmeumenvHulx qucel, OelucmeumebHbvle
yucia Kak — OeckoHeuHvle — OecsimuuHble  Opobu. Bzaumno  00Ho3HaAuHOE
coomeemcmeaue MexHcoy MHONCECMBOM OeUCMEUMENbHbIX YUCeNl U KOOPOUHAMHOU
nPSAMOU.

Cpasnenue OelicmeumenvHblX yucen, apugmemudeckue Oetucmsus ¢
oelcmeumenbHblMu YUCIAMU.

N3mepenusi, npudnKeHusi, OLeHKH

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHpPA, JIUTEIBHOCTh TPOIECCOB B
OKPYXAaIOIIeM MHUpE.

[TpubmmxéHHOE 3HaUeHNE BETMYMHBI, TOYHOCTh MpUOIMKeHuss. OKpyTieHue
yucell. [ [pukuaka u oueHka pe3yiabTaTOB BIYUCICHUM.

Ypaenenusa u nepagencmea



YpaBHeHus ¢ OJHOH NepeMeHHOoI

JluneriHOE ypaBHEHUE. Pelienne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBampaTHoe ypaBHeHUE. Penienue ypaBHEHUN, CBOASIIUXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepsvl peuieHus ypagHeHull mpemveu U Yemeepmou
cmeneneu paznodiceHuem Ha MHONCUMEU.

Petienue nqpoOHO-panimoHAIbHBIX YPaBHEHUN.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM METOI0M.

CucreMbl ypaBHeHHIl

VYpaBHeHuE ¢ AByMs NEPEMEHHBIMU M e€ro rpaduk. PemeHue cucrem OByX
JIMHEWHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHHM,
OJIHO W3 KOTOpBbIX JIMHEHHOE, a Apyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 33/1a4 aNreOpandeckuM CocoOoM.

HepaBenctBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JUHENHBIX HEPAaBEHCTB C OJHOM mepeMeHHOoW. KBanpaTHele HEpaBEeHCTBA.
['padmyeckas MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

Dynkyuu

KBagparnunas Qynkuus, e€ rpaduk u cBoictBa. [lapabosa, KoopaAuHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MMAPAOOJIBI.

['paduku (bYyHKITHIA: y = kX, y = kx + D, y = X,
y =Vx, ¥ = SI/II/IX CBOMCTBA.

Yucnoewvle nociedosamenvbHocmu

OmnpenesieHue u cnoco0bl 3aJaHUS YMCJIOBBIX MOCTIEA0BATEIbHOCTEH

[ToHndaTHEe YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOI dhopmyoii u Hopmysoit N-ro wieHa.

ApudmMeTnyeckas 1 reOMeTPUYECKAS NMPOTPeCcCHH

Apudmernueckass U reomeTpuueckas nporpeccuud. @opmynbl N-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CyMMBI TIEPBBIX N YJICHOB.

H300padsicenue yneno8 apu@memuyeckolr u 2eoMempuidecKoil npozpeccull
MOYKAMU HA KOOPOUHAMHOU NIoCKocmu. JIUHetinblll u 9KCNOHEeHYUANbHbLIL POC.
CroorcHble npoyeHmui.

PABOYAA ITPOIPAMMA
YUEBHOI'O KYPCA «I'EOMETPUAA». 7-9 KIIACCBI

Heau n3yyeHus yuedOHOro Kypca

O6mme menu u3ydeHus ydeOHoOro Kypca «l'eoMeTpus» MpeacTaBlIeHBI B
[TOOIT OOO. OHu 3aKIH0YAIOTCS, IPEKIE BCETO B TOM, UTO Ha YPOKAX r€OMETPUU
OOyYarOIIMICST YYUTCS TPOBOJUTH JOKA3aTeNbHBIE PACCYXKICHHS, CTPOUTH
JIOTUYECKAE YMO3AKITIOYCHUS, JOKA3bIBaTh HCTHUHHBIC YTBEPXKIEHUS W CTPOUTH



KOHTPIPUMEPHI K JIOKHBIM, ITIPOBOJUTH PACCYXKICHUS «OT MPOTUBHOI0», OTINYATH
CBOICTBa OT MPHU3HAKOB, (hOpMyIMpoOBaTh OOpaTHbIE yTBEpKIAeHUs. B oOyueHuu
YMEHHUIO pacCyk IaTh COCTOUT BA)XHOE BOCHUTATEIBHOE 3HAYEHUE H3YUYCHUS
r€OMETPUH, IPUCYIIIEE UMEHHO OTEUECTBEHHON MaTEMaTUYECKON IIKOJIE.

BTopoii 1enbr0 H3ydeHUsT T€OMETPUHU SIBISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3aj1ad,
BCTPEUAIOIINXCS B  pealbHOW  KU3HU. ODTOMY COOTBETCTBYET  BTOpasd,
BBIYHCIIUTENBHAS JIMHHUS B U3YYEHUH T€OMETPUU B IIKOJE. JlJIsI 3TOro y4MTENIO
pEeKOMEHAyeTCcsl  MOoAOMpaTh  3aJaud  MOPAKTUYECKOTrO  Xapakrtepa s
paccMaTpUBAEMbIX TEM, YUUTh OOYUYaIOIMIUXCS CTPOUTh MAaTEMaTHYECKUE MOJCIN
pEAbHBIX KU3HEHHBIX CHUTyallli, MPOBOJUTh BBIYWCIEHUS W OLCHUBATH
aJICKBAaTHOCTh TOJIYYEHHOTO pe3yisibrata. KpaliHe BaXXHO NOAYEPKHUBATH CBSI3U
FEOMETPUU C APYTHUMU MPEIMETAMH, MOTUBUPOBATH UCIIOJIB30BATh ONPEACICHUS
Tr€OMETPUYECKUX (PUTYP U MOHSATUHN, T€MOHCTPUPOBATH MPUMEHEHUE TTOTYYCHHBIX
yMeHUW B (U3MKE M TEXHHKE. ODTH CBA3M HauOolsiee SPKO BUIHBI B TeMax
«Bexkrope», «TpUrOHOMETPUYECKUE COOTHOLIEHUs», «MeTon KoopAuHAT» U
«Teopema I1udaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yweOHOMY miaHy B 7-9 Kiaccax H3y4yaeTcsi y4deOHBIH Kypc
«I'eoMeTpus», KOTOPBIM BKIIOYAET CICIYIOIIAE OCHOBHBIE PA3JEIbl CONECPKAHMUS:
«I'eomeTpuueckue QUrypsl M uX CBOWCTBay, «VI3MepeHHe TreoMeTpuYEecKux
BEJINYMH», A& Takxke «JlekapTOBbl -KOOPAMHATBI HA IUIOCKOCTH», «BexTtophi»,
«/IBmxxenus mnockoct» u «lIpeobpazoBanus nogoous».

VY4eOHbIl IUIaH MpeayCMAaTpUBAeT HM3Y4YEHHE TIeOMETpUM Ha 0a30BOM
YpOBHE, UCXOAS U3 HE MeHee 68 yuyeOHBIX 4acoB B y4eOHOM ToOJly, BCETO 3a TpHU
rojia oOyuenusi — He Menee 204 4acos.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHN )

7 KIIACC

Hauvanbuble nmonstus reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. YTOIL
Buapl yrios. BeprukansHble U CMexHbIE yIubl. buccekrtpuca yria. Jlomanas,
MHOTOYroJibHUK. [[apainenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummempuunvie ¢hueypol. OcHoBHble CBOUCMBA 0CEBOU cwwwempuug.
[IprMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OcHogHble NOCMPOEHUsI C NOMOWBLIO YUPKYJIA U TUHEUKU.

TpeyronsHuk.  BwicoTta, Meamana, OuccekTpuca, HMX  CBOWMCTBA.
PaBHOOCpEeHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKHU. HepaseHncTBo
TPEYTrOJIbHUKA.

CBoiicTBa W TpHU3HAKK paBHOOEAPEHHOTO TpeyroiabHuka. [IpuzHaku

3
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PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBA W MNOpHU3HAKKM NOapaJiedbHbIX mpsAMbIXx. CymMma  yrjioB
TPEYTOJbHUKA. BHEIIHUE YTIIbI TPEYTOJIbHUKA.

[IpsasMoyrosibHbIA  TpEyroabHUK. (CBOHCTBO MEOUAHBl MOPSIMOYTOJIBHOTO
TPEYTrOJbHUKA, MPOBEAEHHOM K  rumoreHy3e. [Ipu3Hakum  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJILHUKOB. [IpSIMOYTOJIBHBIN TPEYTONBHKK ¢ yIiioMm B 30°.

HepaBeHcTBa B T€OMETpUM: HEpaABEHCMBO MPEYy20bHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOW, Teopema o OoublieM yriie U OoNblell CTOpOHE TPEyroJbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria W CEpPEAUHHBIN
MIEPIICHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpy>XKHOCTb W KpyI, XOopJa MW JAuamMeTp, HX CBOICTBa. B3aumHoe
PAaCIIOJIOKEHUE OKPYKHOCTH W INpsiMour. KacarenbHas u cekymas K OKpYXHOCTH.
OKpyXHOCTb, BOHMCaHHas B yroj. BrnucaHHas W onucaHHas OKPY>KHOCTH
TPEYTrOJbHHUKA.

8 KVIACC

Yersipéxyronpuuki. [lapannenorpamMm, ero npusHaku U cBoicTBa. YacTHble
cllydau MapajuiesiorpaMMoOB (IIPSIMOYTOJIBHUK, pOMO, KBapar), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssMmoyroJibHas Tpaneuus.

Memoo yosoenus meduansi. llenmpanvuas cummempus.

Teopema @aneca u meopema o nponopyuonaivbHvix ompeskax. Cpennue
JVMHUH TPEYTOJIbHUKA U Tpaneun. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvhuxos, kodppuyuenm nooodus. Illpuznaku noododus
mpeyeonvhuxos. llpumeHeHne moao0us Mpu pelieHNH MPaKTUIECKUX 3a/ad.

CpoiicTBa miomniaaei reomeTpuueckux ¢uryp. @opMynbl Ui IUIOMIAIA
TpPEYroJIbHHUKA, Tapajienorpamma, pomba u Tpaneruu. OTHOIICHHUE IUIONIAIeH
NMoI00HBIX GUTYP.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOTO yIJia MPSIMOYTOJLHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHe (YHKIIUU
yriaoB B 30°, 45° u 60°.

Brmcannbie W LEHTpalbHBIE YTJIBI, YTOJ MEXKAY KacaTelbHOW M XOpAOH.
Yrmel  MeXay — XopJaMd M CEeKYIIMMH. BrMcaHHbIE W ONKCAaHHBIC
YETBIPEXYTOJBbHUKN. B3auMHOe pacnosiokeHue aByX OKpykHoctei. Kacanue
OoKpyx)HOCTeH. OOIHEe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, Tanrenc ymioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMYIIBI TPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpPEMa CHHYCOB.



Pemenne mnpakThyeckux 3amad C HUCIOJB30BAHUEM TEOPEMbl KOCHHYCOB U
TEOpPEMBI CHHYCOB.

IIpeobpaszosanue nooodbus. Ilooobue coomsemcmeeHHbIX I1eMEHMO8.

Teopema o npouszgedeHuu ompe3Ko8 Xopo, meopemvl O NpPoOU38eOeHUU
OMpe3K08 CeKyWux, meopema o Keaopame KacameibHoll.

Bektop, mmmHa (MOAynbh) BEKTOpa, COHAIPABJICHHBIE  BEKTOPHI,
IPOTUBOIOJIOKHO  HAMpaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaIuy Haja BEKTOpamu. PasziokeHue BeKTopa IO JBYM
HEKOJUTMHEApHbIM BekTopaM. KoopawHaTel BekTopa. CKalspHOE MPOM3BEICHUE
BEKTOPOB, MPUMEHECHHE JIJIS1 HAXOXKACHUS JTUH U YTJIOB.

JlexkapTOBbI KOOPJMHATHI HA TUIOCKOCTH. YpagHeHus npsamou N OKPYKHOCTU
B KOOpJHWHATAX, MEPECCUCHUE OKPYKHOCTEH M MPSIMBIX. METOI KOOPAUHAT U €T0
MIpUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlnmnHa OKpyxkHOCTH. ['pamycHas u
paauaHHasi Mepa yria, BBIYUCICHHUE JUIMH Iyr OKpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CETMEHTA.

Heuoicenus niockocmu u @HympeHHue cummempuu gueyp (1emenmaphovie
npeocmasnenus). llapannenvusiii nepenoc. Ilosopom.

PABOYAA ITPOI PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA»
7-9 KIIACCBI

Hesu ndyueHuss yueOHOro Kypca

B coBpemeHHOM LIH(PPOBOM MHUpPE BEPOSITHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAYMMOCTh, KaK C TOUKH 3PEHHUS NPAKTHUECKUX MPUIOKEHHUM, TaK
U UX posiu B 00pa3zoBaHuM. Kaxkablil ueloBeK MOCTOSHHO NMPUHUMAET PELEeHUs Ha
OCHOBE MMEIOILIUXCS Y HEro TaHHBIX. A JUis 000CHOBAHHOTO MPUHATHUS PEIICHUS B
YCIIOBUSIX HEJOCTAaTKa WIJIM W30bITKa WHGOpPMAIMM HEOOXOJUMO B TOM YHCIIC
XO0po1I0 ¢c(popMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHYECKOE MbllIeHHE. FIMeHHO
MO3TOMY OCTPO BCTaJIa HEOOXOJUMOCTH CHOPMHUPOBATH Y OOYYAIOIIMXCS, B TOM
yucne oOydaromuxcst ¢ 3[IP, ¢pyHKIMOHANBbHYIO IPaMOTHOCTb, BKIIIOYAIOLIYIO B
ceds1 B KayecTBE HEOTHhEMJIEMOM COCTaBIIAIONIEH YMEHHE BOCHPUHUMATh U
KPUTUYECKA aHAJU3UpPOBaTh MH(GOPMAILMIO, TNPEICTABICHHYI0 B Pa3IU4YHBIX
dbopmax, MOHMMAaTh BEPOATHOCTHBIM XapakTE€p MHOTUX PEalbHBIX MPOLECCOB U
3aBUCHMOCTEU, IPOU3BOIUTH MPOCTEUIINE BEPOSTHOCTHBIE PACUETHI. 3HAKOMCTBO
C OCHOBHBIMM MpHUHIMIAMU cOOpa, aHaiM3a W MPEJICTABICHUS JAHHBIX U3
paznuyHbIX cdep KU3HU OOLIECTBA M TOCYJIAapCTBa MPHUOOUIAET O0Yy4Yaromuxcs K
OOIIECTBEHHBIM UHTEPECAM.

B crpykType mporpaMmbl yueOHOro kypca «BeposTHOCTb M CTaTHCTHUKA»
OCHOBHOM HIKOJIBI BBIJIEJIEHBI CIEAYIOIIUE COAECPKATEIBHO-METOAUUYECKUE JTUHUM:
«IIpencraBneHre MaHHBIX M ONUCATENbHAS CTATHCTUKA»; «BeposiTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeneHue B Teopuio rpagony.

Conepxanune nuHun  «lIpencraBieHue  JaHHBIX W OMNHKCATENIbHAs



CTaTUCTUKA» CIY>KUT OCHOBOM 1l (OPMHUPOBAHHUS HABBIKOB PAaOOTBI C
uHpoOpMalMen: OT YTEHUS M MHTEpIpeTalud MHPOpMALUH, MPEICTaBICHHON B
Tabiuuax, Ha auarpamMmax M rpagukax A0 cOopa, NpECTaBICHUS M aHAJIN3a
JAHHBIX C HCIOJIb30BAaHUEM CTATUCTUYECKUX XApaKTEPUCTHUK CPEIHUX U
pacceuBanus. Pabotas ¢ ganHbiMu, oOydaromuecsi ¢ 3IIP yudarcs cuuThiBaTh U
UHTEPHPETUPOBATh JAHHBIC, BBIABUIATh, APryMEHTUPOBATh M KPHUTHKOBATh
OpOCTEHMIINE THUIOTE3bl, Pa3MbIIUIATE HaX  (AKTOpaMH, BBI3bIBAIOIIMMU
W3MEHYMBOCTb, W OIICHMBATh MX BIIMSIHUE HA PACCMATPUBAEMBIE BEIWYHMHBI U
IIPOLIECCHI.

NHTYynTHBHOE NpEICTAaBICHUE O CIIy4YalHOUW M3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTE W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIS
U3yYEHHUs TECOpUHU BeposiTHOocTed. bombinoe 3nauenue mist odydarommxcs ¢ 3I1P
31€Ch HMMEIOT IPAKTUYECKHUE 3aJaHMsA, B YACTHOCTH ONBITHI C KJIACCUYECKUMU
BEPOSITHOCTHBIMU MOJCIISIMH.

[ToHsiTE BEPOSATHOCTH BBOJUTCS KaK Mepa IMpaBAOINOA00Ms CIIy4allHOTO
coObITus. [1pu n3yyenun kypca odyqatomuecs ¢ 3I1P 3HakoMsATCS ¢ mpocTeHIIMMU
METOJAaMU BBIYUCJICHUS BEPOATHOCTEH B  CIIyYaWHBIX OKCIIEpUMEHTaxX ¢
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMU 3aKOHAMH,
NO3BOJIIOIIMMHU CTaBUTh M pelIaTth Oosee CloXHbIE 33aauud. B Kypc Bxonsr
HayajbHblE IIPEACTABICHUS O CIy4YalHBIX BEIWYMHAX M HUX YHUCIOBBIX
XapaKTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCS] 3HAKOMCTBO O0YYarOIIUXCs €
3IIP ¢ MHOXecTBaMM W OCHOBHBIMM ONEpPAlMsMM HAJ MHOXKECTBAMHU,
paccMaTpUBAIOTCS TNPUMEPHI NPUMEHEHHs] [UI PpELICHHMS 3a7ad, a TakKke
UCITOJIb30BAHUS B IPYTMX MATEMAaTHUECKUX Kypcax M y4eOHbIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xnaccax uzyvaercsa Kypc «BepoATHOCTh U CTaTUCTHKA», B KOTOPBIU
BXOAAT pazaensl: «lIpeacTaBieHre OaHHBIX W ONKCATENbHAs CTAaTUCTHUKAY;
«BepoaTrHocThy; «DneMeHThl KOMOMHATOPUKNY; « BBeieHue B Teoputo rpadony.

Ha usydenue nmanHoro kypca oTBOAUT | y4eOHBINA Yac B HENETIO B TCUCHHE
KakJ10ro roga odydeHnus, Bcero 102 ydeOHBIX Jaca.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

7 KIIACC

[IpencraBiieHre JaHHBIX B BUJIe TaOJIUIl, AMarpaMm, rpadukoB. 3amoIHEHUE
Ta0JMI, YTEHHE M TMOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYTOBbIX). UTeHHE rpaMKkoOB peasibHBIX MpoIieccoB. M3Bneuenue nndopmarm u3
JarpaMM U TaOJIHII, UCTIONh30BaHNUE U UHTEPIPETALINS TAHHBIX.

OmnucarenpHasi CTaTHCTHKA: CpellHEEe apu(PpMETHUYECKOE, MeIuaHa, pa3max,
HauOoJIbIlIee M HAWMEHbIIEe 3HA4YCHHWs] HaOOpa YHCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYUBOCTH.

Cnyuatinolil d9xcnepumenm (onvlm) u cayuatiHoe coovimue. BepoamHuocmo u



yacmoma. Ponv manoseposammuvix u npakmuyecku O0O0CMOBEPHLIX COObLIMUL 8
npupode u 6 obujecmese. Monema u uepaibHas KOCMb 8 Meopull 8ePOSMHOCHE .

I'pag, sepwuna, peopo. Cmenensv epuiunsi. Hucno pédep u cymmapuas
cmenens gepuiun. I[Ipeocmasnenue o ceéasnocmu epagpa. Llenu u yuxavl. Ilymu 6
epaghax. Obx00 epaga (dtinepos nyms). [Ipeocmasnenue 06 opueHmMupo8aHHOM
epaghe. Pewenue 3a0au c nomowvbro 2pagos.

8 KJIACC

[IpencraBicHue TaHHBIX B BUJIE TAOJIUII, TUAarpaMM, TpaduKoB.

MHOXECTBO, JJIEMEHT MHOXECTBA, MMOAMHOXecTBo. Omepanuu  Hal
MHOKECTBaMHU: OOBEIUHCHHE, IepeceucHue, aonoHenne. CBoWCTBa omnepanui
HaJ MHOXXECTBAMH: IEPEMECTUTEIBHOE, COYETAaTeIbHOS, PpaCIpeIeIUTEIIbHOE,
BKIItoUeHUs. Mcronb3oBanue TpaduIecKoro IPEICTaBICHUS MHOXKECTB IS
OIMCAHMS PEaJbHBIX MIPOIIECCOB U SBJICHUM, TIPH PEIICHUU 3a]1a4.

Hszmepenue pacceusanusi 0annvix. J{ucnepcus u cmanoapmuoe OmrkiOHeHUe
YUCI08bIX HADOPOS. [luazpamma pacceusanus.

DJeMeHTapHbIe COOBITHSA CIIy9aiiHOTO ormbiTa. CiydaifHble COOBITHS.
BepositHoctTit  coObITH. OTBITBI ¢ PaBHOBO3MOXHBIMU  AJICMEHTapPHBIMHU
coObrTusiMu. CimydaifHbIi BBIOOp. CBSI3b MEXKITY MAJTIOBEPOSTHBIMU M MPAKTUICCKH
JIOCTOBEPHBIMHU COOBITUSIMHU B TIPUPO/IE, OOIIECTBE U HAYKE.

lepeso. Cesoiicmea Oepesvbes: eOUHCMEEHHOCMb NYMU, CYWecmeosanue
sucsuell 8ePULUHbL, C853b MedNCOY HUCIOM Gepuiur u uuciom pédep. Illpasuno
YyMHodcenus. Pewenue 3a0au ¢ nomowwto epagos.

Ilpomusononosicnvie cobvimus. [Quacpavmma Otinepa. ObveduHeHue u
nepeceuenue coovimui. Hecoemecmuvie coovimus. @opmynra  clodxceHus
seposmuocmeti. Yciosuas eeposmuocmo. Illpasuno ymnoocenus. Hezasucumvie
cobovimus. Ilpeocmasnenue skcnepumenma 6 eude Oepesa. Pewenue 3adau Ha
HAaxXocoeHue 8eposimHOCmeli ¢ NOMOWbI0 0epesa CAYYAUHO20 SKCnepumMeHma,
ouazpamm Diirepa.

9 KIIACC

[IpencraBieHre JaHHBIX B BHUAE TaOMUL, JAMarpaMM, TIpaduUKoB,
UHTEpIIpeTanys AaHHbIX. YTeHHe U MOCTpoeHue Tabul, Juarpamm, rpadukos 1o
peanbHBIM JaHHBIM.

[lepectanoBku u ¢dakropuan. CoyeTaHusi U YUCIO COUYETAHUN. TpeyeonbHux
llackansa. Pemienue 3a1a4 ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

T'eomempuueckasn eeposmuocms. Cryuaiinsiii 66100p MoOuKU U3 uypuvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCHIU.

UcnbiTanne. Ycnex m Heygmaya. Cepusi HCHOBITAHWM A0 NEPBOTO YyCIEXa.
Cepust ucnbiTanuii beprymum. BepostHocTH cOOBITUH B CEpPUM  UCIBITAHHMA
bepnymm.

CnydaiiHasg BelIMYMHA W paclpeiesieHue BEeposATHOCTEe. MartemaTudyeckoe

4
3H€CI) " Jajgee KypCuBOM 0603Ha‘l€HLI TEMbI, U3YUCHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 06T>GM HU3y4aeMoro mMmarepuajia.



OXuJaHue W jaucnepcus. llpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEIHET0 3HAYEHHUs BEJIMYMHBL. MaTeMaTH4ecKOe OKUJAHHE U
JUCIIEpCHS] CIyYallHOM BEJIIMYMHBI «YUCJIO YCIEXOB B CEPUU HCIBITAaHUU
bepuymnm.

[Tonsitue o 3akoHe OoJiblIUX yncesa. 3mepeHune BeposSTHOCTEN ¢ TOMOIIBIO
yacToT. Posib 1 3HaUueHHEe 3aK0OHa OOJIBIINX YUCEN B MPUPOJIEC U OOIIECTBE.

KoHTposbHO-U3MepuTebHbIe MATEPHAJIBI

[IpoBeneHre ONEHKU TOCTUXKEHUWU TIJIAaHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
y49eOHOTO TpeaMeTa MPOBOAUTCS B (popMe TEKyIIeTo W PyOeKHOTO KOHTPOJS B
BUJIC: KOHTPOJIbHBIEC PAOOTHI, CAMOCTOSATEIBHBIC PA0OTHI, 3aU€ThI, MATEMATHICCKUE
JUKTaHThI, MPAKTUYECKUE pPaOOThl, MUCBMEHHBIN OTBET MO WHIAWBUIYaTbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHHUE.

st oOyuaroruxest ¢ 3[1P Bo3MokHO M3MeHeHHe (HOpMYIUPOBKHU 3aJaHUMA
Ha «MOUIArOBYIO», aJaNlTalHi0 MpeajaraeMoro o0ydarmeMmycs TeCTOBOTO
(KOHTPOJIBHO-OIIEHOYHOI'0) MaTepHalia: MCIOJIb30BAHUE YCTHBIX W TMHUCbMEHHBIX
WHCTPYKIIUM, YHOPOIICHUE JUIMHHBIX CJOXKHBIX (OPMYIUPOBOK HWHCTPYKITUH,
pelieHrue C OMOpoM Ha alropuT™M, O0Opasel], HCHOJIb30BAHUE CIPABOYHOM
uHpopmaIuu.

[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHHMSA YUEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

JINYHOCTHBIE PE3YJIbTATDI:

MOTUBaIMsl K  OOy4eHHI0O  MaTeMaTUKe MW IleJIeHalpaBIeHHON
MO3HABATEILHON JEATEIbHOCTH;

NOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4YE€pe3 MNPAKTUYECKYIO
JeSATEeIbHOCTh, TPEOYIONIYI0 MaTeMaTHYeCKHUX 3HAHUW, B TOM UHCIE YMEHHUE
YUHUTBCA Y APYTUX JIIOAEH;

CIIOCOOHOCTh ~ OCO3HABaTh CTPECCOBYIO CHUTYallll0, OBITh TOTOBBIM
JIEVCTBOBATh B OTCYTCTBHUE TAPAHTUHN YCIIEXA;

criocoOHOCTh oOyuatomuxcsi ¢ 3[IP k oco3Hanuio cBoux JePHUIMTOB U
MPOSIBJICHUE CTPEMJICHHS K UX TIPEOJI0JICHUIO;

CIIOCOOHOCTH K CAMOPa3BUTUIO, YMEHUE CTABUTh JOCTHXKUMBIE 11€J1H;

YMEHHE pa3auyaTh y4eOHBIC CHUTYyallMd, B KOTOPBIX MOKHO JEHCTBOBATH
CaMOCTOSITEJIbHO, M CHUTYallMd, TJe CJEAYeT BOCIOJb30BaThCS CIPABOYHON
nH(popMalet uim ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBaAMU;

CIIOCOOHOCTh TEPEHOCUTh TIOJYYE€HHbIE B XOJ€ OOy4YeHHUsI 3HaHUS B
aKTyaJIbHYIO CHUTyanuio (TIpU pelIeHUW IKUTEHCKUX 3amad, TpeOyromx
MaTeMaTUYECKNX 3HAHUN);

CIIOCOOHOCTh OPHUEHTHUPOBATHCS B TPEOOBAHUSAX M TPABWIAX MPOBEICHHUS
MIPOMEKYTOUYHOU U UTOTOBOM aTTECTAllUU;

OBJIaJICHUE OCHOBaMU ()MHAHCOBOM TPAMOTHOCTH.



METANIPEAMETHBIE PE3YJIBTATDBI

Osnaodenue YHUBepCcanbHbIMU yueoHvIMu no3HagameNbHbIMU
oelicmeuamu:

yCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIE CBSI3M B XOAE YCBOCHHUS
MaTEeMaTUYeCKOro MaTepuaia;

BBISIBIISATh JAC(QUIUT JTaHHBIX, HEOOXOJAMMBIX [IJISl PEIIEHUs MOCTABICHHOU
3aJlaui;

C TIOMOIIIBIO YYUTENS BBHIOMPATH CIIOCO0 pEIIeHUsT MaTeMAaTHUECKOU 3a7a9u
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PELLICHNU);

MPUMEHSATh W TMPeoOpa3oBBHIBATh 3HAKM M CHUMBOJBI B XOJE PEIICHUS
MaTEeMaTUYECKHX 3a]1a4;

yCTaHaBIMBATh HCKOMOE U JTAHHOE TP PEIIEHNN MaTeMaTUYECKON 3a/1auu;

MMOHUMATh W WHTEPIPETUPOBATH WH(OOPMAIUIO PA3TUYHBIX BUIOB U (HOpM
Mpe/ICTaBIICHNUS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4u rpauIeCKUMU CXEMaMHU;

3¢ (PEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHUIO.

NOHUMAaTh M HCIOJb30BAaTh MAaTEMaTUYECKUE CPEACTBA HATJSAHOCTU
(rpaduku, mauarpamMmbl, TaOMUIBI, CXEeMbl M Jp.) I WUIOCTpaIuH,
UHTEPIpETalUU, apTyMEHTAIUH.

Osnadenue  yHugepcanvHvlMu  y4eOHbIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHU30BBIBATh YUCOHOE COTPYAHUYECTBO M COBMECTHYIO JCSITCIBHOCTD C
YAHUTEJIEM U CBEPCTHUKAMH B TIPOIIECCE PEIICHUS 3a1ad;

B3aUMOJICHCTBOBaTh M HAXOJUTh OOIIME CrIOcoObl padoThl; padoTaTh B
TpyIIe: HAaXOAWTh OOINee pelieHue W pa3pemarh KOHQIMKTHI Ha OCHOBE
COTJIaCOBaHMS MO3HIMKN 1 Y4ETa HHTEPECOB; CIyIIaTh MapTHEPA; POPMyIUPOBATH,
apryMEHTUPOBATh U OTCTAaMBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIMYUU PA3HBIX TOYEK
3peHus U paspeniath KOH(QIMKTHI Ha OCHOBE y4€Ta MHTEPECOB U TO3UIMN BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOIO TO3WIIMI0O W KOOPAMHHPOBATH €€ C TO3UIUAMHU
napTHEPOB B COTPYIHUUYECTBE MPHU BBHIPAOOTKE OOIIEro pelieHusi B COBMECTHOM
NEeSATEeTbHOCTH;

BBITIOJIHSTh CBOIO YacTh PaOOTHI, TOCTUTAaTh KAYECTBEHHOTO PE3yJbTaTa W
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMH YJICHAMH KOMaH/IBI;

OIICHMBATh KaueCTBO CBOETO BKJIa/Ia B OOIINNA MTPOTYKT.

Oe¢nadenue yHugepcaibHblMu y4eOHbIMU PeCYIAMUCHBIMU OCUCH GUAMU:

CTaBUTH IIEJIM, BBIOMPATh W CO37aBaTh AJITOPUTMBI JIJISI PEIICHUS y4eOHBIX
MaTEeMaTUYECKHUX MpooIem;

MJIAHUPOBATH U OCYIICCTBIISTH JIEATEILHOCTh, HAMPABICHHYIO HA PEIICHUE
3aJ1a4y UCCJIEI0BATEILCKOTO XapaKTepa.

dbopMynupoBaTh W yIepKUBaTh y4eOHYIO 3aady, COCTABJSITh IUIAaH U
MOCJIEA0BATEILHOCTD JICHCTBUM;

OCYIIECTBJISITh KOHTPOJIb 1O O00pa3ily ¥ BHOCUTH HEOOXOIUMBIC
KOPPEKTHUBHI;



KOHTPOJIMPOBAaTh TMPOLECC W  pe3ynbTaT Y4eOHON MaTeMaTH4eCKOn
NEATEIbHOCTH;

aJIeKBaTHO OILICHMBAaTh IPABWJIBHOCTh WJIM OIIMOOYHOCTH BBIIOJHEHMUS
yueOHOU 3a1aun, €€ OOBEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€
peuieHus;

CJIMYaTh COCOO JAEHCTBUS U €ro Pe3ysbTaT C 3alaHHBIM ATAJIOHOM C LEJIBIO
OoOHapy>KEHHsI OTKJIOHEHUH U OTJINYMI OT 3TaJOHA.

MPEABUIETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTb IIPM PELICHUU
y4eOHOM 3a7a4u;

MOHUMATh MPUYMHBI, IO KOTOPHIM HE ObUT IOCTUTHYT TPeOyeMbIid pe3ysbTaT
NEeATEIbHOCTH, ONPEIEATh NO3UTUBHBIE U3MEHEHHSI M HAIlpaBJIEHUs, TpeOyromue
JanbHeIen padoThl,

PETyJIUPOBATh CIIOCOO BBIPAKEHUS SMOIIMA.

HNPEAMETHBIE PE3YJIBTATBI

PesynbraTthl ocBoeHusi yuyeOHoro mpeamera «Marematuka (BKIIIOUYas
anredpy, T€OMEeTpUI0, BEPOSATHOCTh U CTAaTHCTUKY)», paclpeieseHHbIe 0 rojam
oOy4deHusi, GOpMYyIUPYIOTCS IO MPUHIIMITY JTO0O0ABJICHUS HOBBIX PE3YJIbTATOB OT
rojja K rofy, yK€ Ha3BaHHbIE B MPEIbIAYIIMX roAax MO3UIIMH, KAaK IPaBUIIO,
JIOCJIOBHO HE TOBTOPSIFOTCS,, HO YYUTBIBAIOTCS (pe3ysbTaThl OYEPEAHOIO roja Mo
YMOJTYaHUIO BKJIIOYAIOT PE3YJIbTATHI NPEAbIAYIIUX JIET).

I[TNTAHUPYEMBIE ITPEJIMETHBIE PE3VJIBTATBI OCBOEHUMA

PABOYEU ITPOI' PAMMBI KYPCA «MATEMATHUKA»

(ITOTOAAM OBYUEHUA)

OcBoenue yueOHOro Kypca «MaTematrka» B 5—6 Kj1accax OCHOBHOM IIIKOJIbI
JIOJDKHO 00€CTeunBaTh JOCTHKEHUE CIETYIOMIMX MPEeIMETHBIX 00pa30BaTeIbHBIX
pE3YyIbTATOB:

5 KUIACC

Yucna u gvluucnenus

OpueHTHpOBaTbCA B TOHATHUAX U ONEpUPOBAaTh Ha 0a30BOM YpPOBHE
TEPMHUHAMH, CBSA3aHHBIMH C HaTypajlbHbIMU 4YHCIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU IPOOSIMH.

CpaBHHMBaTh M yHOPSAIOYMBATH HaTypaldbHbIE 4YHUCIA, CPaBHUBATH B
MPOCTEUIINX CITy4asiXx OOBIKHOBEHHBIE JPOOU, NECATUYHBIE IPOOH.

CooTHOCUTh TOYKY Ha  KOOPJIMHATHOM  (YMCIOBOM) TpsMOMl ¢
COOTBETCTBYIOIIUM €l YHMCIOM M H300pa)kaTh HAaTypaJibHbIE YUCJIa TOYKAMHM Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BoimonusaTe apudmernyeckue ACHCTBUS C HATypajJbHBIMU YHCIIaMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITUX CITydasX.

BBINIONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN.

OKpyriaTh HaTypaibHbIE YHCTA.

Pewenue mexcmoswix 3adau

Pemarh TekcTOBbIE 3agauM apUPMETHUECKUM CIHOCOOOM M C MOMOUIBIO



OpraHMW30BaHHOTO KOHEUHOIO Tmepedopa BCEX BO3MOXKHBIX BapUaHTOB (TIpH
HEO0OXOIMMOCTH C HAIIPABJISIIOLIEH MTOMOIUIBIO).

Pemate 3amaum, cojepskaiue 3aBHUCHUMOCTH, CBS3bIBAIOIIAE BEIUYMHBI:
CKOpPOCTb, BpEMsl, pacCTOSIHUE; 1I€Ha, KOJUYECTBO, CTOMMOCTh (IIpH
HEO0OXOJMMOCTHU C UCIIOJIb30BAaHUEM CIIPABOYHON MHGOPMAIIHH).

Hcnonb3oBaTh KpaTKue 3alMCH, CXEMbl, TaOJIUIBl, OOO3HAYECHHS TNIPU
pelieHuu 3a1ad.

[Tonb30BaTbCcsi OCHOBHBIMHM  €AUHUIAMHA  HM3MEPEHUS: IIEHbI, MAacChl,
paccTosiHUSI, BPEMEHU, CKOPOCTH; BbIpaXXaThb OJIHM €IWHMIIBI BEJIMYHUHBI 4epe3
npyrue (mpy HeoOXOAMMOCTH C OTIOPOU Ha CIIPABOYHYIO HH(POPMAITHIO).

N3Bnekate wHpOpMaIMio, MpEACTaBICHHYIO B TaOJiMIe, Ha CTOJI0YATOM
JarpaMmMe, UHTepIpPEeTUPOBAaTh MPEACTABICHHbBIC JIaHHbIC, UCII0JIb30BATh JTAHHBIC
MIpU PEIICHUU 3a/1a4.

Haznaonaa zeomempus

[Tonb30BaThCA rEOMETPUUECKUMHU MOHATUSMU: TOUYKA, MIPsiMasi, OTPE30K, JIyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOMIETO MHUpA, UMEIMUX (Hopmy
M3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcrnonb30BaTh TEPMUHOJIOTHIO, P HEOOXOAUMOCTH 1O BU3YaJILHOM OIOpE,
CBS3aHHYIO C yIJIaMU: BEpPIINHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEpPIIUHA,
CTOpPOHA, TUaroHaylb; C OKPY>KHOCTBIO: PaJUyC, TUAMETP, LICHTP.

N3o0paxkath H3ydYeHHBIE T€OMETpUUeCcKHue (PUTYyphl Ha HEIMHOBAHHOU H
KJieTyaTol OyMare C TMOMOIIBIO LMPKYJS W JIMHEHKH (TOCT€ COBMECTHOTO
aHalln3a).

HaxoauTh 1MHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHEM C MOMOIIBIO
JUHEWUKHU, CTPOUTHh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paaunyca.

Hcrnonp30BaTh CBOMCTBAa CTOPOH M YIJIOB MPAMOYTOJBHUKA, KBaApaTa s
WX TMOCTPOCHMUSI, BBIYUCIICHHS TUIONIAIN U TIEPUMETDA.

Boruucnsate mepumeTp M IUIOMAAL KBaApara, MPSMOYTOJbHHUKA, (QUryp,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4Hcle (HUTyp, M300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonb30BaThCA OCHOBHBIMU METPUUECKHUMHU €IWHUIIAMU U3MEPEHUs JJINHBI,
IJIOMIAAN; BBIPAKATh OJHU EAUHUIIBI BEIMYMHBI 4Yepe3 japyrue  (Ipu
HEO0OXOJIMMOCTH € OMOPOM Ha CIPABOUYHYIO MH(OPMALIHIO).

Pacno3naBate mapaienenunesn, KyO, HCIOIB30BaTh TEPMUHOJIOTHIO:
BEpIIIMHA, peOpo TpaHb, MU3MEPEHUs; HAXOAUTh H3MEPEHUs Napajuiesienurnea,
KyoOa.

Brruucnare 00béM Kyba, mapaiiesenureia mno 3aJaHHbIM U3MEPEHUsIM (C
OTIOPOI HA aNTOPUTM yUEOHBIX JNEHCTBHUI), TIOJIH30BATHCS €AMHUIIAMU U3MEPCHUS
o0BéMa.

Pemate HeclokHBIC 3a7a4¥l HA W3MEPEHHE T€OMETPUUYCCKUX BEIMYUH B
MPAKTUIECKUX CUTYyaNHsX (IPU HEOOXOIUMOCTH C BU3YATHHOM OMIOPOHA).

6 KJIACC



Yucna u evluucnenusn

OpueHTHpOBaTbCSI B TMOHATUSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMU C PA3JIMYHBIMHU BUJIAMH YUCEN U CIOCOOAMU MX 3allUCH,
NepPeXoAUTh (€I ATO BO3MOKHO) OT OJIHOM (hOpMBI 3alUCH YUCIA K JPYTOH.

CpaBHMBaTh U YHOPSAI0UYUBATH 1EJIbIE YUCIA, OOBIKHOBEHHBIE U JECATUUHbBIC
JIpoOu, CpaBHUBATH YKCIIa OJJHOTO U Pa3HBIX 3HAKOB.

BoinonuaTe apudmeTnyeckue JEHCTBUS C HATYPAIbHBIMA W LEIBIMU
YuciIaMu, OOBIKHOBCHHBIMH W JECSITHYHBIMU JIPOOSMH, TOJOXKUTCILHBIMU U
OTPHULIATEILHBIMU YHCIIAMHU.

Boiuncnars 3HAYEHUS YHUCIOBBIX BBIPAKEHUW, BBIMOJHATH NPUKUIKY U
OIICHKY pe3yJibTaTa BBIYUCICHUI; BBITIOJHATh TMPEOOPA3OBAHUS UUCIOBBIX
BBIPQXCHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JACHCTBUM.

COOTHOCHUTHh TOYKY Ha KOOPAMHATHOM MPSIMOMl C COOTBETCTBYIOILIMM €U
YUCJIOM M HM300pakaTh 4YKCIIa TOYKAMH Ha KOOPAMHATHOW MPSIMOM, HAXOIUTh
MOJYJIb YHCIIA.

COOTHOCUTH TOUKH B MPSMOYTOJIBHOM CUCTEME KOOPJAUHAT C KOOPJIAUHATAMU
3TOM TOYKH.

OKpyrisiTh 1eible YUCia U JCCATHYHBbIE ApoOH (1o oOpasily), HaXOJIUTh
MPUOIMKEHUS YHCEIL.

Yucnoewvie u 0yKeeHHbIE GbIPAICEHUA

OpueHTUpPOBATHCST B TMOHATUSAX U OMNEPUPOBaTh Ha 0a30BOM YpOBHE
TEpPMUHAMU, CBSI3AHHBIMHU C 3aIlMChIO0 CTEMEHU YHUCIA, HaXOAWTh KBajpaT U KyO
YHUCJIa, BBIYUCIIATh 3HAYEHUS MPOCTEUIINX YUCIIOBBIX BBIPaKEHUMU, COAEpKAIINX
CTEICHH.

[Tonp30BaThCA MpHU3HAKAMU JICIUMOCTH (TIPU HEOOXOJMMOCTH C OMOPOH Ha
aJTOPUTM IPaBUJIa), PACKJIaJIbIBaTh HATYpaIbHbIE YKCIIa HA IPOCTHhIC MHOKUTEIIH.

Tonv306amucsa macuimabom, COCTABIATH MPOTIOPIIUN U OTHOIIICHHUS.

Ncnionp3oBaTh OYKBHI 1711 0003HAUCHUS YUCEN NP 3aMHCH MAaTEMaTHUYECKUX
BBIPDOKECHUM, HAXOAWTh 3HAUYEHUS OYKBEHHBIX BBIPAXKEHUHN, OCYIIECTBISA
HE0OXOMMbIE TIOJICTAHOBKH U MPeoOpa3oBaHus (C OMOPOi HA aJTOPUTM YUEOHBIX
NEeUCTBU).

HaxonnTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoswix 3a0au

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a]]a4u apU(PMETHIECKUM CITIOCOOOM ¢
OTIOPOM Ha BOIIPOCHBIN IJIaH.

Pemath MpocTeunmme 3aJ1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPONOPIIMOHAIBHOCTHIO BEJIMUMH, MPOILEHTAMH; peIlaTh TPU OCHOBHBIE 3aJlauu
Ha JPOOU U MPOIEHTHI.

Pemate 3amaum, coneprkaiiue 3aBUCHMOCTH, CBS3bIBAIOIINME BEJIUMYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, L[EHa, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOAUTEIILHOCTh, BpeMs, 00BEMa pabOThI, HCMOIB3YS apUPMETUUECKUE
NEUCTBUS, OILICHKY, NPHUKUJKY; T[OJb30BaThbCS  EIUHHUIIAMU  U3MEPEHUs
COOTBETCTBYIOIINX BEJIUYHH.

CocraBnsiTh OYKBEHHBIE BBIPAXKEHUS IO YCJIOBHIO 3a7adydl  IOCTE
COBMECTHOT'O aHaJIN3a.



W3Bnekats mHpOpMaIMioo, MPEACTaBICHHYIO B TaOIWIax, Ha JIMHEWHOMH,
CTOJIOUATOM WM KPYroBOM JuarpaMmax, MHTEPIPETUPOBATH MpPEACTaBICHHbIC
JNAHHBIE; UCIIOJIB30BaTh JAHHbIE IIPU PEIICHUU 33/1a4.

[IpeactaBnsaTe uHGOpPMAIMIO C TOMOIIBIO TAaOMUL, JUHEHHOU W
CTOJIOUATON AUArpaMM.

Haznaonaa zeomempus

[IpuBoauTh TpUMEpPbl OOBEKTOB OKPYKAIOUIETO MHpa, UMEIMUX (hopmy
W3YYCHHBIX TEOMETPUUYECKHX TUIOCKUX W TPOCTPAHCTBEHHBIX (GUTYpP, TMPHUMEPHI
PaBHBIX U CHMMETPUYIHBIX QUTYP.

N300paxaTh € TMOMOIIBKD ULUPKYJA, JUHEHKH, TpaHCIOpTUpa Ha
HEJIMHOBAaHHOW U KJeT4aToil Oymare W3y4deHHbIe IIJIOCKHE TE€OMETPHYECKHE
burypsl 1 KOHQUTypaIlluu, CAMMETPUYHBIE (PUTYPHI.

HmeTs mpencTaBieHHE O T€OMETPUUECKUX MOHATUAX: PABEHCTBO (uryp,
CUMMETPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHUHU.

HaxoguTe BenWYMHBI YIJIOB H3MEPEHUEM C TMOMOIIBK TPAHCIOPTHPA,
CTPOUTH YTJIbl 33JJAaHHON BEJIMYMHBI, 10JI30BaThCA MPU PELICHUH 3324 TPalyCHON
MEpPOU YIJIOB; pACIIO3HABATH HA YEPTEXKAX OCTPBIN, IPSAMON, pa3BEPHYTHIN U TYIIOU
YTJIBL.

Bpuucnars OuHY JIOMaHOW, MEPUMETP MHOTIOYTOJIBHUKA, IMOJIb30BAaThCS
€AUHULIAMU HU3MEPEHHUS [UJIMHBI, BBIPAXKaThb OJAHU EIAWUHULBI U3MEPEHHUS JJIUHBI
yepes IpyTHue.

Haxoguth, ucnonb3yss 4YepTEXHBIE HUHCTPYMEHTBI, PACCTOSHUS: MEXIY
JIBYMsI TOUKaMH, OT TOUKH JI0 TIPSIMOM, JUTMHY ITYyTH HAa KBAIPATHOU CETKE.

Beruucnars  miomaas  QuUryp, COCTaBICHHBIX U3 MPSMOYTOJbHHUKOB,
UCIIOJI30BaTh  pa30MeHHWe Ha MpPSMOYTrOJbHUKHA, Ha paBHbIE  (QUTYPHI,
JOCTpavBaHWE 1O NPSIMOYTOJIbHUKA; TMOJb30BATbCSI OCHOBHBIMHM E€IUHULIAMU
M3MEPEHUS IUIOAAU; BBIPAXaTh OJHU EIWHUILI MU3MEPEHUS IUIOMIAAN 4Yepe3
npyrue (mpyu HeoOXOAMMOCTH C OTIOPOM Ha CIIPABOYHYIO MH(POPMAILIUIO).

Pacnio3naBaTe Ha MOJAENAX U M300pKEHUAX MUPAMUAY, KOHYC, ITWIHHJIP,
HCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakats Ha KieTyaTo Oymare nmpsMOyroJIbHBIN MMapaieenunes.

Boruucisats 00bEM MPSMOYTOJIBHOTO MapasuieNenumena, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHHMIIAMH U3MEPEeHHs 00bEMa; BbIpaXKaTh OJHU  €IUHUIIBI
u3MepeHus 00bEMa yepes apyrue (¢ omopoi Ha CpaBOYHYI0 UH(POPMAIIUIO).

Pemate HeciiokHbIE 3a7aud Ha HAXOXKIECHUE T€OMETPUYECKHUX BEJIIMYUH B
MPAKTUYECKUX CUTYaAlUsIX (TPU HEOOXOIUMOCTHU C BU3yaIbHOM OMIOPOHt).

I[NIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUA

PABOYEU ITPOI' PAMMBI KYPCA «AJITEBPA»

(ITOTOJAM OBYYEHUA)

OcBoenune ydeObHOTO Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JTOJDKHO OOECIEYMBATh JOCTIDKCHHE CIEAYIOIMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KUIIACC



Yucna u éviuucnenusn

BbinonHATe, coyeTas yCTHbIE U NUCBbMEHHBIE NMPUEMBI, apupmeTHyecKue
JEUCTBHS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTe 3Ha4eHMsI YMCIIOBBIX BBIPAXKEHUN; MPUMEHSATh Pa3HOOOpA3HBIE
cocoObl U MPUEMBI BBIYMCIICHUS 3HAYEHUU APOOHBIX BBIPAKEHHUH, COAEPIKALINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

IlepexonuTth OT OnHOW (POpMBI 3amMcH 4MceNl K ApYyrod (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSA0YHUBATh PallHUOHATIBHBIE YUCIIA.

OKpyTasTh YucIa.

BBINONHAT, NPUKHUIKY M OLEHKY pE3yibTaTa BBIYMCICHHM, OLICHKY
3HAYEHUHN YUCIIOBBIX BBIPAKECHUU.

BbInonHATE AEWCTBUSA CO CTENEHSMU C HaTypajbHBIMU IOKa3aTENsAMH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

[IpuMeHATh  NpU3HAKKM  JEIMMOCTH, PAa3jOKEHHE Ha  MHOXUTEIH
HATypaJbHBIX YUCEIL.

Pemarp mnpocreillive NpakTHUKO-OPUEHTHPOBAHHBIE 33/a4M, CBSI3aHHBIC C
OTHOIIIEHWEM  BEJIMYMH, [PONOPLUMOHAIBHOCTBIO  BEIMYMH,  MPOLICHTAMU;
MHTEPIIPETUPOBATH PE3YJIbTATHI PEIIEHMS 33/1a4 C YYETOM OTPAHUYEHUH, CBA3aHHBIX
CO CBOWMCTBaMH pPacCMAaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue eviparxccenus

OpueHTHpOBaTbCSI B MOHATHSIX M ONEPUPOBAaTH Ha O0a30BOM ypOBHE
anreOpanyecKkor TepMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAXKEHHM MpPHU 33JaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoimonusATe  mpeoOpazoBaHUs  IEJIOTO  BBIPAXEHHST B~ MHOTOWIEH
MPUBEJCHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINIONHATE YMHOXEHUE OJHOYJIEHA HAa MHOTOYJIEH M MHOIO4YJI€Ha Ha
MHOTOYJIEH, NPUMEHATh (OpMYJIbl KBajapaTa CyMMbl M KBajJpaTa pa3HOCTH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

OcCy1ecTBIATh Pa3JI0KEHNE MHOTOYJIEHOB HA MHOXHTEIN C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKUTEJIS, TPYNIUPOBKY CJIaraéMbIX, IPUMEHEHUS
(hopMys COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO WH(POpPMAILIHIO).

[IpumeHATh IpeoOpa3zoBaHUsl MHOTOWIECHOB JIJISl PELIEHUS pa3JInYHbIX 33]a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJIbHBIMU ITOKA3aTEISIMHU IS
npeoOpa3zoBaHus BbIpAXKEHUH (C OMOPOIl Ha CIPABOYHYIO HH(POPMAILIHIO).

Ypasuenusa u nepagencmea

PemaTe nuHeliHbIE ypaBHEHHUsI C OJHOUW IMEPEMEHHOW, NMPUMEHSS IMpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHsI K paBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUS.

Hmets mpezactaBienue o rpaduiyecKux METOJaxX MPH PEIIeHUU JIMHEHHBIX
YPABHEHUU U UX CUCTEM.

[lonGupate mpuMepsl map 4YHCEN, SIBIAIOMIUXCS PEHICHUEM JIMHEWHOTO



ypaBHEHUS C IBYMsI TIEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C
JIByMsl TIEPEMEHHBIMU; TMOJIB3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemate cucTembl IByX JMHEHHBIX YpaBHEHUU C JABYMs MEPEMEHHBIMU, B
TOM 4HcJe Tpaduiecku (¢ OOpoi Ha aITOPUTM YUEOHBIX TICHUCTBUN).

Cocrapisath (T0ciie COBMECTHOTO aHaJIM3a) U pellaTh JUHEHHOE YpaBHEHHE
WIM CUCTEMY JIMHEWHBIX YPAaBHEHHM MO YCJIOBHIO 3aJa4d, WHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4H MOJTYYCHHBIN pe3yibTar.

Koopounamut u cpaguxu. @Pynkyuu

N300paxaTh Ha KOOPAMHATHOM MPAMOW TOYKH, COOTBETCTBYIOILHE
3aJJaHHBIM KOOpAWHATAM, JIy9d, OTPE3KH, HHTEPBAJIbI; 3aIUCHIBATH YHCIOBBIC
IPOMEXKYTKH Ha aIreOpandeckoM s3bIKe.

OtMeuaTh B KOOPAMHATHOM TJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpJWHATAM;
CTPOUTH TpadUKK TUHEHHBIX QPyHKIKH. CTpouTs rpaduk GyHkimu y = kx + b,

OnuceiBaTh € TOMOIIBIO (YHKIMUNA HW3BECTHBIE 3aBUCUMOCTH MEXITY
BEeNTMYMHAMU (TI0 alITOPUTMY YUYEOHBIX JEHCTBUI): CKOPOCTh, BPEMs, PACCTOSIHUE,
[eHa, KOJIMYeCTBO, CTOUMOCTD; MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHne QPyHKIIUU 10 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crocod MpencTaBleHUs W aHaIU3a UHPOpPMAIINH;
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

8 KJIACC

Yucna u éviuucnenusn

Hcnonb3oBaTh HavalbHBIC MPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YUCeJN ISl CPAaBHEHUS, OKPYTJICHUS M BBIYMCIICHH; U300paxaTh JIEWCTBUTEIIbHBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumMeHaTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS; HAXOIHTH
KBaJIpaTHbIE KOPHU, UCIOJIb3YsI MPU HEOOXOJAMMOCTU KaJbKYJSTOP; BBINOIHITH
pocTeliue MpeoOpa3oBaHus BBIPAKEHUH, COAEpIKAIIMX KBaJApaTHBIE KOPHH,
VCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcrnonp3oBath 3anmucu OOJIBIIMX W MAJIbIX YHUCEN C MOMOIIBIO JIECSITUYHBIX
npoOeit u creneneit yucia 10.

Anzebpauueckue eviparicenus

[IpuMeHsTH TIOHSITHE CTENEHH C 1eJbIM [OKa3aTesieM, BBITIOIHATh
npeoOpa3oBaHUsl BBIPAKEHUH, COJEpIKAIMX CTEMEHM C IIEJIbIM IoKa3areineM (C
UCIIOJIb30BAaHUEM CIIPAaBOYHON MH(MOPMAIUN).

BrINOMHATE HECIOKHBIE TOXJICCTBEHHBIC MPEOOpPa30BaHUs PAIMOHATBHBIX
BBIPOKEHUI HA OCHOBE TMPABWII ICUCTBUI HaJ MHOTOWICHAMHU U alreOpandecKuMu
JTPOOSIMHU.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumeHnsaTy mpeoOpa30BaHUs BBHIPAKCHHUHN NI PEIICHUS PA3TUYHBIX 33724
13 MaTEMATHKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Ypasenenua u nepasencmea



Pemiath  nuHelHble, KBaJpaTHbIE YpaBHEHUSI (C  MCIOJIb30BAHUEM
CIpaBOYHOM HH(OpMALMK) U palMOHAIbHBbIE YPAaBHEHHsSI, CBOMSIIMECS K HUM,
CUCTEMBI IBYX YPABHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHU U CUCTEM YPAaBHEHUN, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JIM ypaBHEHUE WUJIU CUCTEMa YPaBHEHUN PELICHUsI, €CIIU UMEET, TO CKOJIbKO, U TIp.)
C OMOpOH Ha aJTOPUTM YUCOHBIX JEHCTBUI.

[TepexoauTh OT CIOBECHOW (HOPMYITUPOBKHU 3a7aud K €€ anreOpandecKou
MOJIEIA C TIOMOIIBIK) COCTABJICHUS YPAaBHECHUSI WIIM CHUCTEMBbl YpaBHEHUI,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHSITh CBOMCTBAa YHUCIOBBIX HEPABEHCTB UL CPAaBHEHUS, OLIEHKU;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI; J1aBaTh
rpauIecKyr0 HWJUTFOCTPAIMI0 MHOXXECTBA PEIICHWHA HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM YpOBHE (DYHKIIMOHANBHBIC TOHATHUS W S3BIK
(TepMHHBI, CUMBOJIMYECKHE 00O03HAUEHHUs); ONpPEACNSITh 3HaueHUuE (DYHKIHUH TI0
3HAUYEHUIO apTyMEHTa; ONPEACISITh CBOMCTBA (PYHKITUU 10 €€ rpaduKy.

Ctpouts rpadukuy 37eMeHTapHbIX (PYHKIMI BUaA , Y = x,y=x3y =vx ,

k . o .
Y= =, ONHUCHIBaThb CBOMCTBAa YHCIOBON (QyHKIMU 10 e€ rpaduky (mpu
X

H€O6XOI[I/IMOCTI/I C HaHpaBHHIOIHGﬁ HOMOH_[LI-O).

9 KJIACC

Yucna u évluucienusn

CpaBHMBATH M yHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Beimonuare apudmernyeckue JIEUCTBUS C PpPalMOHAIBHBIMM YHUCIAMU,
coyeTasg YCTHbIE M NUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
HMppalMOHATbHBIMY YU CIAMH.

Haxonute 3HaueHuss cCTeneHEW C MEIbIMUA TOKA3aTesIMU W KOPHEW;
BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh J€UCTBUTEIbHBIE 4YHCIIA, BBINOJHIT, NPUKUAKY pe3yJbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

Ypaeuenua u nepasencmea

Pemare nmHElHBIE W KBaJApaTHBIC YPABHEHWS, YPAaBHEHUS, CBOJSIIUECS K
HUM, TIPOCTEHIIINEe APOOHO-pAIMOHAIBHBIC YPABHCHHUS.

Pemate mnpocreimme CHUCTEMBI ABYX JIMHEWHBIX YPaBHEHUU C JBYMS
MEPEMEHHBIMU M CHUCTEMbI JIByX YpPAaBHEHUW, B KOTOPBIX OJHO YpPaBHEHUE HE
SBJISIETCS TIMHEUHBIM (10 BU3yaJIbHOM Orope).

Pemate mpocteiiime TEKCTOBBIC 3aJaud alre0pandeckuM CrocoOoM ¢
MIOMOIIIBI0 COCTABJICHUSI YPABHEHHMS WJIM CUCTEMBI JBYX YPaBHEHHU C JBYMs
MIEPEMEHHBIMH.

[IpoBoauTe HpOCTENIIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlIeHnt (yCTaHABIMBATh, UMEET
JI1 ypaBHEHUE WIIM CUCTEMA YPABHEHUI PEILLICHHUS], €CJIM UMEET, TO CKOJIBKO, U TIp.).



Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HM300pa’kaTh
pelIeHUE HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX  HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOUAIOLIME KBAJpPaTHOE HEPABEHCTBO; H300pa)xaTb pEIIEHWE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrions30BaTh HEPAaBEHCTBA IIPU PEIICHNUH Pa3IUYHbIX 3a7a4.

Dynukyuu

Pacrio3naBate (yHKUIMK W3ydeHHBIX BUAOB. [loka3biBaTh cXxeMaTHYECKU
pAacIIoNIo’KEHNEe HA KOOPJMHATHOW TUIOCKOCTH rpadukoB QyHKIud Buma: Y = KX,

k .
y=kx+b,,y=a +bx+c,y=x%y = \x, Y = —~ B 3aBUCUMOCTH OT 3HAYCHHUIA
X

K03 UITUEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Crpouth 1 M300paxaTb CXeMaTUYECKU rpaUKy KBaJpAaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacnio3znaBaTh KBajpaTHUHYO (PYHKIHIO IO (POpMyJie, TPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Apugmemuueckan u zeomempuueckan npozpeccuu

Pacnio3naBaTh apuMeTHyecKyr0 M T'€OMETPHUYECKYI0 IIPOrpecCHuu IMpu
pa3HBIX CrocoOax 3aaHusl.

BBINONHATS  BBIYMCIEHUS C HCHONb30BaHWEM (opmya N-ro 4ieHa
apu(pMETUYECKON U T€OMETPUUYECKOM MPOrpeccuil, CyMMbl MEPBBIX N WIEHOB (C
OTOpOH Ha CIIPABOYHYIO UH(POPMAIIHUIO).

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMH MOCIEAOBATEIBHOCTIMH, B TOM
YHUCIIe 3a/1a4d U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HUPPOBBIX
TEXHOJIOTHUH).

[IVNIAHMPYEMBIE ITPEJJIMETHBIE PE3YJIBTATBI OCBOEHU

PABOYEM ITPOI'PAMMGBI KYPCA «"EOMETPU SI»

(ITO TOAAM OBYUYEHUA)

OcBoenne yueOHOro kypca «I'eoMeTpusi» Ha ypoBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsl [JOJKHO oOOecnedyMBaTh JOCTHKEHHE CICAYIOUIMX MPEeIMETHBIX
00pa30BaTENIbHBIX PE3YIHTATOB:

7 KIIACC

Pacno3HaBaTh W3y4Y€HHbBIE T'€OMETPUYECKUE (PUTYPBI, OINPEAENATh HX
B3aMMHOE pPAacIoJIOKEHUE, H300pakaTb TIE€OMETpUYECKHe (UTypbl; BBINOJIHATH
YEpPTEXKU MO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemiats 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIUYHH YTJIOB.

Henate rpyOyr0 OIICHKY JMHEHHBIX W YIJIOBBIX BEIUYHH NPEIMETOB B
peaslbHOM KHU3HU, Pa3MEpPOB MNPUPOIHBIX OO0BEKTOB. PasnmuuaTh pasmepsl 3TUX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CtrpouTh uepTekd K TEOMETPUYECKHM 3aJadyaM (C HUCHOJIb30BAHUEM
CMBICJIOBOM OIOPBHI: HABOSIIUE BOTIPOCHI U/WIIM aJTOPUTMa YIEOHBIX TCUCTBUN).

[Tonp30BaThCs TpU3HAKAMHM PABEHCTBA TPEYTrOJIBHUKOB, HCIOIb30BAThH



IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB MIPH PEILICHUH 3a7ad.
[TIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.
[Tonp30BaThCAd MpPU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHHUKOB,

CBOMCTBOM  MEJHWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYTOJIBHOTO

TPEYroJIbHUKA, B PEHICHHUH TEeOMETPUUECKUX 3a7ad (C HCIOJIb30BaHUEM

3pUTENIBHOM HATJISTHOCTH W/WIIK BEpOAIbHOM OIOPHI).

OnpenensaTe MNapauieIbHOCTh MOPSIMBIX € TOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3yeT ¢ HUMHU cekymasd. OnpenensTe NapajuieIbHOCTh MPSIMBIX C MOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM IMPSIMOM 1O TOYEK IPYTOU MPSMOU.

Pemats 3a1aun Ha KiieT4aToi Oymare.

[IpoBONTh BBIYMCIEHHUS M HAXOAUTh YHCIOBbIE M OyKBEHHBIE 3HAYEHHUS
yIJOB B TEOMETPUYECKMX 3aJadax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
MEPECEUECHNH JBYX MApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThdeckue
3a/1a4v Ha HaXO0XJCHUE YIJIOB.

HMeTb npeAcTaBiIeHUE O MOHATUE TEOMETPUYECKOTO MECTA TOYEK.

@opMyIMpPOBATh OINPEACIICHUS OKPYXHOCTH M Kpyra, XOpAbl U JAHAMETPA
OKPYHOCTH, OJIb30BAThCSI UX CBOKMCTBAMM. Y METhH IIPUMEHATH 3TH CBOMCTBA IIPU
pelIeHny 3a1a4.

OpueHTHpOBaTbCSI B IOHATHAX: ONMCaHHAs OKOJIO  TPEyroJbHHUKA
OKPYHOCTb, LIEHTP OMUCAHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0A30BOM YpOBHE
(dakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B OJIHOU
TOYKE, U O TOM, YTO CEPEIWHHBbIE NEPNEHAUKYISAPbl K CTOPOHAM TPEYrOJbHUKA
MEPECEKAIOTCS B OJJHOM TOYKE.

OpueHTHpOBaTbCSI B TOHATHSX M ONEPUPOBAaTh Ha 0a30BOM YpOBHE:
KacarejibHasg K OKPY>KHOCTH, T€OpeMa O NEPINEeHAUKYJISIPHOCTH KacaTeIbHOU U
paaunyca, IpOBEIEHHOIO K TOUKE KaCAHMUS.

MMeTp mpencTaBlieHHE O NPOCTEHIIMX TI'€OMETPUYECKHX HEPABEHCTB, HX
IIPaKTUYECKOM CMBICIIE.

IIpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS € MTOMOIIBIO UPKYJIA U
JIMHENKHU.

8 KUIACC

Pacno3HaBaTh OCHOBHBIE BHUIBl YETBIPEXYTOJBHHUKOB, WX JJEMEHTBHI,
ITOJIb30BATHCS X CBOMCTBAMU IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

OpueHTHpPOBATHCS B MOHATHH — TOYKH MEPECEUCHHS] MEIUAH TPEYTOJIbHUKA
(eHTpa mMacc) B pelieHuu 3a1ad.

Brnaners nmoHsiTMEM CpeaHEN JIMHUU TPEYTOJIbHUKA U TPAINCLUH, IPUMEHSTh
MX CBOMCTBAa IIpM PELICHUM MPOCTEUMIIMX TIeOMETpUYEeCKUX 3azxad. lKmers
npeacrasiaeHue o reopeMe Paneca U TeOpeEME O MPONOPLUOHAIBHBIX OTPE3Kax,
NPUMEHATh UX I PELICHHs MNPAaKTHYECKHX 3aaad (C OMopod Ha 3PUTEIBHYIO
HarJsiTHOCTD).

[IpuMeHsTh MpU3HAKK TOA00US TPEYTOJbHUKOB B PEIICHUU HECIOXKHBIX
reOMETPUYECKUX 3a/1a4.

[Tonp3oBaTbes Teopemoit [ludaropa mns pemieHuss reOMETPHUECKUX |



NPAKTHYECKHX 3ajau.

Brnagers mNoOHATHAMHM CHUHYCAa, KOCHMHYCa M TaHI€HCa OCTPOro yria
PSIMOYTOJIBHOTO TpeyroibHUKa. [10b30BaThCsl STUMU MOHSTUSIMU JUJIST PEIICHUS
MPaKTUYECKUX 33714 (IIPU HEOOXOJIUMOCTH C ONOPON Ha aJTOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbIME - criocoO0amu) (C OMOpPOM Ha CHPaBOYHYHO
uH(OpPMAIMIO) IUIOIMIAb TPEYTrOJbHUKA M IUIOMIAJM MHOTOYTOJBHBIX (QUTYD
(MONB3YSACh, TJIe HEOOXOUMO, KABKYIATOpOM). [IpuMEHATh NOJIy4eHHbIE YMEHHUS
B IIPAKTHUECKUX 3a7auax.

Brnagerp MOHATHUSMU BIMCAHHOTO M ILIEHTPAJIBHOTO YIJIa, HCIOJIb30BaTh
TEOpPEMBI O BIUCAHHBIX yriaX, yriax MEXIy XOpAaMH (CEKYLUIUMH) U YTIe MEXIy
KAacaTeIbHOM U XOPAOU MPH PEIICHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Brnagetr moHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITH CBOMCTBA
OIMKCAaHHOTO YETHIPEXYTONBHUKA MPU PELICHUH MPOCTEHIIINX 3a/ad.

[IpuMeHATh MOJy4YeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJIEH JJIs 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUHU (TOJB3YsCh, TJE HEOOXOAUMO,
KJIBKYJISITOPOM).

9 KIIACC

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX YIJIOB, HAaXOIUTh C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISATOPA) JJIMHBI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaTbea popMyamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM JIJII HAXOXKJIECHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMALHIO).

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXACHUS PA3JIUYHbIX
AJIEMEHTOB TPEYroJIbHUKA («pPEUIeHHE TPEeYroJbHUKOBY»), NPUMEHATh HUX IpHU
PELIEHUH MPOCTEMIINX TEOMETPUYECKUX 3a1a4.

Bnagerp moHsTHsAMH — npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymMeTh BBIYUCIATH [JIMHBI M HAXOIUTh YIJIBl Yy TMOAOOHBIX ¢uryp (1o
QITOpUTMY y4eOHBIX JeicTBuii). [IpuMeHsTh CBOMCTBA MOA00MS B MPAKTUYECKUX
3a/layax. YMeTb NPUBOAUTH MPUMEPHI NOJOOHBIX (PUTYP B OKPYXkAIOLIEM MHUPE.

[lonb3oBaTbca TeopeMaMu (MO BHU3YaJbHOM OMOpE) O MPOU3BENCHUU
OTPE3KOB XOPJ, O IPOU3BENCHUN OTPE3KOB CEKYLIUX, O KBAapaTe KacaTeIbHOM.

[Tonb30BaTbCAd BEKTOpaMH, MOHUMATh MX TN€OMETPUYECKUN W (PU3MUYECKHIA
CMBICII, MPUMEHATh HUX B PELUICHUU TEOMETPUYECKUX U (PU3NYECKHUX 3ajad.
[IprMEHATH CKaISIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS IJIMH U YTJIOB.

[Tonb30BaTbCd METOJOM KOOPJAMHAT Ha IUIOCKOCTH, NPHUMEHSTh €ro B
PELIEHNH F'€OMETPUUYECKUX U TPAKTUYECKUX 3a]aY.

BrageTe NOHATHUSAMU NPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JIyTU OKPYKHOCTH M PAJMAHHON MEphI yIja, YMEThb BBIYMCIIATH ILIOIIAb
Kpyra M ero yacteil (c omopoidl Ha cmpaBouHyio uHMopmaruio). [IpumeHsTH
MOJIyYEHHBIE YMEHUS B TPAKTUYECKHX 33]1a4ax.



Haxomuts ocu (Wim LEHTPHI) CUMMETpUU (UTYp, TPUMEHSTH IBUIKEHUS
TUTOCKOCTH B MPOCTEUIITNX CITyJasX.

[TpuMeHsITh MOTYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHUCCKUE
MOJICJIH JIJIS 3a/1a4 peaTbHOU JKU3HH M MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPUMEHEHHEM IOJ00MS W TPUTOHOMETPHUYECKUX (PYHKIHHA (TOJB3YSICh, TIC
HE0O0XO0IMMO, KAJIbKYJISITOPOM).

ITJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHU A

PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH 1 CTATUCTUKA

(ITOTOAAM OBYUEHUA)

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca « BepOATHOCTh U CTaTUCTUKA» B
7-9 xaccax xapakTepu3ylTCs CIETYIONUMA YMEHUSIMH.

7 KIIACC

Yutare uHPOpMalMIO, TPEACTABICHHYIO B Ta0nuIax, Ha JMarpammax;
NPEACTABIATh JAaHHBIE B BHUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatbie) W KpPYroBble) MO MacCHMBaM 3HA4Y€HHM (C HCIOJIb30BAHUEM
3pUTEIBLHON HATJISAHOCTU /UM BepOAIbHOM OTIOPHI).

OnuceiBaTh ¥ HUHTEPIPETHPOBATH  pEAbHBIE  YWCJIOBBIC JaHHbBIE,
Mpe/ICTaBJICHHbIC B TA0JINIIAX, HA TUarpamMMax, rpapukax.

OpueHTHPOBaTbCA B MOHITHSX U ONEPUPOBATH UMU Ha 0a30BOM ypOBHE:
cpenHee apuMeTHUECKOe, MeAuaHa, HauOoyblliee W HaMMEHbIee 3HAYCHUS,
pa3max.

NmeTp mpencrtaBieHrne O CIy4yalHOM W3MEHYMBOCTH HA IPUMEPAX LIEH,
bu3MYECKUX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX; UMETh TMPEACTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KUIACC

W3Bnekate ¥ mpeoOpa3oBbIBaTh MH(POPMAIIMIO, MPEACTABICHHYIO B BUJC
Tabnuil, Tuarpamm, rpaduKoB; MPEACTABIATh JaHHBIC B BUAC TaONUIl, AHArpamm,
rpaduKoB.

OnuceiBaTh  MOCJAE COBMECTHOTO aHal3a JaHHbIE C  [OMOIbBIO
CTATUCTUYECKUX TOKa3aTeJed: CpeHUX 3HAYEHUW M MEp pacceuBaHus (pa3max,
JUCIIEPCHS U CTAHIAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITHUM, B TOM YHUCIIE
Mo pe3yibTaTaM HM3MEpPEeHHM W HaOMIOJeHUN (C HCMIOJIb30BAHUEM 3pUTEIbHOU
HaIJISTHOCTH W/WIH BepOaIbHOU OMOpHI).

Haxonutb BEepOsSITHOCTH CITy4alHbIX COOBITHI B OMNBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJI€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C UCTIOJIb30BAHUEM 3PUTEITHLHOMN HATJISTHOCTH W/WITU
BepOaIbLHOM OTOPHI).

Nmets mpencraBieHne o rpadUyecKUX MOJEISIX: JEPEeBO CIy4aiiHOTO
AKCHEPUMEHTA, JUarpamMMbl DiJiepa, YUCIoBas mpsimas.

OnepupoBath NOHATUSIMHU Ha 0230BOM YPOBHE: MHOKECTBO, MTOJAMHOKECTBO;
BHITIOJIHATh ~ OTEpAllMM  HAJ] MHOXXECTBaMH: OOBEIMHEHHE, TepeceueHue,



JIOTIOJIHEHUE; TIEPEUUCIISITh JIEMEHThl MHOXKECTB; MPUMEHSATh CBOMCTBA MHOKECTB
(C MCTIOIB30BAHUEM BU3YaJIbHOW OTIOPHI).

Nmethb mipescTaBieHne o rpauueckoM MpeCTaBICHUE MHOXKECTB U CBS3EH
MEXIy HUMU JJI1 OMHCAHUS MPOIECCOB U SBJICHUM, B TOM YHUCIE MPHU pPEUICHUU
3aJla4y U3 APYyruxX y4eOHbIX MPEAMETOB U KYPCOB.

9 KIIACC

W3Bnexkate u mpeoOpa3oBbiBaTh HWHGOPMAIHMIO, TPEACTABICHHYIO B
pa3TUYHBIX MCTOYHUKAX B BHJE TaONMWIl, IuUarpamm, TpaduKoB; TPEICTaBIATH
JaHHBIC B BUC TaOIUI, TUarpamMmm, rpad)uKoB.

Pemate mpocreiimme 3amadu OpraHU30BaHHBIM TIEpeOOpPOM BapHAHTOB, a
TaK)Xe C UCITOJIb30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

NmeTs npencraBieHue o0 OMUCATEIbHBIX XapaKTEPUCTUKAX JJII MaCCHUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYCHHUS U MEPBI PACCEHBAHUS.

Haxonuth 4acTOThI 3HAYEHUI U YaCTOTHI COOBITHSI, B TOM YHCJIE MOJIB3YSACh
pe3yibpTaTaMu TPOBEAEHHBIX M3MEpEeHWH W HaOmrojeHuid (c  omopoil Ha
CIIPaBOYHYIO HH(OPMAITHIO).

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YUYEHHBIX OMBITAX, B TOM
YHCJIE B OIbBITaX C PABHOBO3MOXKHBIMHU DSJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
WCIIBITAHU JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBbITaHUN bepHyIuu.

NmeTp mnpencraBiieHHE O CIIy4YalHOM BEJIMYMHE W O PaCHpEeleIeHUN
BEPOSATHOCTEM.

NmeTs mnpencTaBieHHE O 3aKOHE OOJIBIIMX 4YHCEN KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B

IpPUPOAE U OOIIECTBE.
TemaTnueckoe IVIAHUPOBAHHUE

Ha3Banue pa3nena KoanyecTtBo KoanuyecTtBo
4acoB K/p
7 kaace
JIuHeitHoe ypaBHEHUE C OJHOMN 15 1
IIEPEMEHHOMN
[1enble BeIpaXeHUsI 50 4
OYHKIHIH 12 1
CucreMbl TUHEHHBIXYpPaBHEHUH € 18 1
JIBYMsI IEpEMEHHBIMU
1
IToBTOpEHNE 7
HUTOI'O 102 8
8 ki1ace
PanronanbHbIe BbIpayKeHUS 43 3
KBanpatHble KopHHU. 24 1
JlelicTBUTENIbHBIE YHCIIA
KBanpaTtHble ypaBHEHUS. 25 2
Hrorosoe noBTOpEeHHE Kypca 10 1

anreopsl




Hroro 102 7
9 kaace
HepaBenctBa ¢ 0JIHOM MEpEeMEHHOM.
CucreMbl HEpaBEHCTB 16 1
CucTtembl ypaBHEHUH 15 1
UucnoBbie QyHKIMU 25 2
ITporpeccun 16 2
DneMeHThl KOMOMHATOPUKH, 1
CTaTHCTUKH U TEOPUHU BEPOSTHOCTEN 12
HTorosoe noBTOPEHHEU MTOATOTOBKA 18 2
K 9K3aMEHY
HToro 102 9
HTroro 306 24




