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IIporpamma no yyeoHomy npeamery «MaremaTnka (0a30BbIH YPOBEHbD).
[losicHuTenpHasA 3anKCKa.

[IporpamMma no matemartuke Juis oOydaromuxcst 5-9 kinaccoB paspaboTaHa Ha OCHOBE
®I'OC O0O. B nporpamme nmo MaTeMaTUKE YYTEHBI UJEU U MOJOKEHUSI KOHUEMIMU Pa3BUTHUS
MaTeMaTudeckoro oopasoBanus B Poccuiickoit deneparumn.

[IpenmMeTroM MaTeMaTUKH SBISIOTCS (DyHIaMEHTAlbHbIE CTPYKTYphl HAIIErO0 MHpa -
MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHbIE OTHOLICHHS (OT MPOCTEUIINX, YCBAUBAEMBIX B
HEIMOCPEJICTBEHHOM OIIbITE, 0 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJISl Pa3BUTHUSI HAyUYHBIX U
OPUKIAIHBIX wuael). Marematuueckue 3HaHHUA O00ECNeYMBAIOT TOHUMAaHUE MPHUHIIMIIOB
YCTPOMCTBA M HCHOJB30BAHUS COBPEMEHHOM TEXHUKH, BOCIPUATHE U HHTEPIPETALIIO
COLIMATIbHOM, YKOHOMUYECKOU, MOTUTHYECKOH HH(POpPMAIMH, JAIOT BO3MOXKHOCTH BBHINOIHSTH
pacdéThl M COCTABIISTh AJTOPUTMBI, HAXOJUTh U IPUMEHSITH (DOPMYJIBI, BJIAICTh MPAKTHICCKUMHU
npuéMaMy TEOMETPHYSCKUX U3MEPCHHH U IMIOCTPOCHHMA, YUTaTh HH(DOPMAIIHIO, TPEICTABICHHYIO
B BUJC TAONUWI, TuUarpamMM M TpaduKOB, KUTh B YCJIOBHUSX HEONPEICICHHOCTH W TOHUMATh
BEPOSTHOCTHBIHN XapaKTep CIIydaiiHbIX COOBITHI.

N3ydyenne w™arematuku (opMHupyeT y OOydYaromUXCsl MaTeMaTHYeCKUH CTHIIb
MBIIUICHUS, TIPOSIBJISIONIMNACA B ONPENEIEHHBIX YMCTBEHHBIX HaBbIikax. OOydaroniuecs
OCBaMBAIOT TakWe MPUEMBI M METOJbI MBIIUICHUS, KaK WHAYKIUS U JACAyKIus, 00oOIeHne u
KOHKpETHU3aIusl, aHalu3 M CHHTE3, KJacCU(PUKalUs ¥ CUCTEMaTH3aIlus, abCcTparupoBaHUE U
aHajorusa. OOBEKTHl MAaTEeMAaTHUUYECKUX YMO3AKIIOUEHUW, TMpaBuUja UX KOHCTPYHPOBAHUS
PacKpBIBAIOT MEXaHW3M JIOTUUECKHX TOCTPOEHUHM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHS
dbopmyIupoBaTh, 0OOCHOBBIBATh U JOKA3bIBATh CYXICHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MbiuieHne. W3yuenune marematukud —obOecrieunBaeT  (GOPMHPOBAHHME  ANTOPUTMUUYECKON
KOMIIOHEHTHI MBIIIJIEHUSI W BOCHUTAHUE YMEHUW JEHCTBOBATh IO 3aJIaHHBIM aJITrOpUTMaM,
COBEPILIEHCTBOBaTh M3BECTHBIE W KOHCTPYUpOBaTh HOBbIE. B mpolecce pemieHust 3anay -
OCHOBOHl y4eOHOH [eATeThbHOCTH Ha YypOKaxX MaTeMaTUKU - pPa3BUBAIOTCA TBOpYECKas U
MPUKJIAHAsT CTOPOHBI MBIIIUICHHUS.

OOydenne MaTeMaTHKE AaéT BO3MOXKHOCTh pa3BUBATh y OOYYAIOIIUXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATHBHYIO pedb, YMEHHE OTOMpaTh HanboJiee MOAXOISIINE SI3bIKOBBIE,

CHUMBOJIMYCCKUC, rpa(bnquKI/Ie cpeacTBa IJid BBIPAKCHUA C}/)KI[CHI/Iﬁ n  HariggHoro #mx



IIPEICTaBICHHUS.

IIpy wn3ydeHMM MaTeMaTHKH OCYLIECTBISETCs OOllee 3HAKOMCTBO C MeETOJaMHU
IIO3HAHUS JECHCTBUTENBHOCTH, IPEACTABICHUAMH O IpEeIMETe M METOAAX MAaTEMAaTHKH, HX
OTJIMYUM OT METOMOB JPYI'MX €CTECTBEHHbIX M T'YMAaHUTapHBIX HayK, 00 OCOOEHHOCTSX
IIPUMEHEHHS MaTEMaTHKU U1 PEIIEHUS HAYYHBIX U IPUKJIAIHBIX 3a7ad4.

ITpuopuTteTHBIMU LIENIAIMU O0Y4YEHUS MaTeMaTHKe B 5-9 kiaccax sBISIOTCS:

(bopMHpOBaHKE LIEHTPATIbHBIX MATEMAaTHUECKUX MOHATUH (YMCII0, BEIUYMHA,
reoMeTpuyecKkas purypa, nepeMeHHast, BEposITHOCTb, (DYHKIIH), 00eCIIeYHBAIOLINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

MOJIBEICHNE O0YJAIOLINXCSl Ha JJOCTYITHOM JJISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTUKHU U OKPYXKAIOLIEro MUpa, IOHUMaHUE MAaTEMAaTUKH KaK 4acTu OOIIeH KylIbTypbl
YeJI0BEYECTBA;

pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
MI03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIEHUS, HHTEpeca
K N3Y4YEHHUIO MAaTEMaTUKU;

¢dopmupoBaHue GYHKINOHATIBHON MaTeMaTHYECKON IPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSBICHUS MaTeMaTUYECKUX MOHATHH, 00bEKTOB 1 3aKOHOMEPHOCTEN B
peabHbIX KU3HEHHBIX CUTYaLUsAX U IPU U3YYEHUHU APYIUX YUEOHBIX NPEIMETOB, MPOSBICHHS
3aBHCUMOCTEH U 3aKOHOMEpHOCTEH, HOPMYyTUPOBATh UX HA SI3bIKE MATEMATHUKU U CO3/1aBaTh
MaTEMaTUYECKUE MOJIENH, TPUMEHSITh OCBOCHHBIN MAaTEMaTUYECKUH anIapatT JJIsl peLICHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATh ITOJYYEHHbIE PE3YJIbTATHI.

OcHOBHBbIE JINHUU COJEpKaHUS IPOrpaMMBbI [0 MateMaTHKe B 5-9 knaccax: «Hucna u
BBIYHCIICHUS», «ANredpay («Anredpandeckue BRIPKEHUS», «Y paBHEHUSI U HEPABEHCTBAY),
«DyHkuny, «I'eomerpus» («I'eomerpuueckue GUrypsl U X cBOMCTBay, «3mepenue
FeOMETPUUECKUX BEIUYUHY), «BeposTHOCTh U cTaTUCTHKAY. JlaHHbIE TUHUU Pa3BUBAIOTCS
napajuiesIbHO, KaXKasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OIHAKO HE HE3aBUCHUMO OJIHA OT
JIpYroH, a B TECHOM KOHTaKT€ ¥ B3aUMOJICHCTBUU.

ConeprkaHue mporpamMMsbl 10 MaTeMaTUKe, pacipeaeaéHHoe 10 rojam o0ydeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHIMITHAIEHBIM BOIIPOCAM

06y‘-IElIOH.II/ICC${ O6paH_[a.III/ICB HCOJHOKpPATHO, YTOOBI OBJIaACHUC MAaTCMATHYCCKHUMU ITIOHATUAMU U



HaBbIKAMU OCYILECTBISUIOCH MOCIEI0BATEILHO U MMOCTYNATENbHO, ¢ COOTI0OICHUEM MPUHITUIA
MIPEEMCTBEHHOCTH, 2 HOBbIE 3HAHUS BKIIIOYAIMCH B OOIIYIO CUCTEMY MaTeMaTHUYECKUX
MpEeJICTaBICHUI 00y4aloIUXCsl, paciupsis U yriyOmss e€, 00pa3ys MpOYHbIE MHOKECTBEHHbBIE
CBSI3H.

B cootBerctBUm ¢ ®I'OC OO0 MmaTemaTuka SBIsIETCS 00s3aTEIbHBIM YICOHBIM
MpeMETOM Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanusi. B 5-9 kiaccax maremaruka
TPaIUIIMOHHO U3yYaeTCsl B paMKax CIEIYIOUINX y4eOHBIX KypcoB: B 5-6 Kilaccax - Kypca
«MaremaTtukay, B 7-9 kiaccax - KypcoB «Anredpay (BKJIIOYast SJIEMEHThI CTATUCTHKU U TEOPUU
BeposiTHOCTEN) U «["eomeTpusi». [IporpamMmMoit mo MmaTemMaTHKe BBOJUTCS CAMOCTOSITEIbHBIN
y4eOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA.

Oo011iee unciao 4acoB, peKOMEHJOBaHHbIX JUIsl U3yUEHHUsS] MaTeMaTUKH (0a30BbIl yPOBEHb)
Ha YPOBHE OCHOBHOTO 00111eT0 00pazoBanus, - 952 vaca: B 5 kiacce - 170 dacoB (5 yacoB B
Heqeno), B 6 kiacce - 170 gacoB (5 yacoB B Hefenio), B 7 kiacce - 204 gaca (6 4acoB B HEJENIO),
B 8 kiacce - 204 gaca (6 yacoB B Hezelnto), B 9 kiacce - 204 yaca (6 4acoB B HEZCIIO).

N3ydyeHne MmaTeMaTHKU Ha YpPOBHE OCHOBHOTO 00I1IeTr0 00pa30BaHus HAMpaBiIeHO Ha
JTOCTHKEHNE 00YYarOIIUMHUCS TMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTebHBIX
pPEe3yIbTaTOB OCBOCHHSI YUEOHOTO MpEeaAMETa.

JIn4HOCTHBIE PE3yJbTATHl OCBOCHUSI MPOTPAMMBI TT0 MATEMATHUKE XapaKTePU3YIOTCS:

1) marpuotnueckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEpeca K MPOILIJIOMY U HACTOSIIEMY POCCUICKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUSM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOMN
MaTeMaTUYeCKON MIKOJIbI, K UCTIOIB30BAHMIO ATUX JOCTHKCHHUM B IPYTUX HAYKax M MPUKIATHBIX
chepax;

2) TpakIaHCKOE M TyXOBHO-HPABCTBEHHOE BOCITMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpaskJaHIHA U PeaTu3allii ero Mmpas,
MPEJICTAaBICHUEM O MaTEMaTHYECKIX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD,
SIBIICHUH, MPOIIETyp TPakIaHCKOTO o0IIecTBa (HalpuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTHIO K
00CYKJIEHUIO ATHUECKUX MPOOIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHU N
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) Tpynosoe BocruTaHuE:

YCTaHOBKOﬁ Ha aKTUBHOC Y4aCTUC B PCIICHHUU IMPAKTUYCCKUX 3aaa4d MaTeMaTHIeCKOM



HalpaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTH4ECKOTr0 00pa30BaHUs Ha MPOTSHKEHUU Beel
KHU3HU JUIs YCIEIHON Mpo(ecCHOHATBbHON AEATENbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U IIOCTPOEHUEM MHIUBUAYAIbHOW TPaeKTOPUH 00pa30BaHus U
KU3HEHHBIX IUIAHOB € Y4ETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;

4) screTmueckoe BOCTIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHATIBHOMY U 3CTETUYECKOMY BOCIIPUATHIO MaTEMaTUIECKUX
00BEKTOB, 3a/1a4, PELICHUI, PACCYKICHUM, YMEHHIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) ueHHOCTM HAYYHOTO TIO3HAHMUSL:

OpPHEHTALMEN B AEATEIBHOCTU HA COBPEMEHHYIO CUCTEMY HAYYHBIX IPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YE€JIOBEKA, IPUPOJbI U OOLIECTBA, IOHUMAHUEM
MaTeMaTHYeCKOM HayKH Kak c(epbl YeIOBEUECKOM NesTeIbHOCTH, ITAIIOB €€ pa3BUTHUS U
3HAYMMOCTH JJISl Pa3BUTHS LIMBUJIM3ALIMHU, OBJIaICHUEM S3bIKOM MaTEeMaTHKU U MAaTEMaTHUECKOM
KYJIBTYpOH KaK CpeACTBOM IO3HAHMSI MUPA, OBJIa/ICHUEM IPOCTEUIIIMMU HaBbIKAMHU
UCCIIEI0BATEIbCKON AEATEIbHOCTH;

6) dusuueckoe BocmuTaHue, HOPMUPOBAHKE KYIbTYPhI 30POBbSA U 3MOLMOHAILHOTO
Oaronoayqms:

TOTOBHOCTBIO IPUMEHATh MaTEMATUYECKHUE 3HAHHSI B NHTEPECAX CBOETO 30POBbS,
BEJICHUS 37J0POBOr0 00pa3a KU3HU (310pOBOE MUTaHKE, COATaHCUPOBAHHBIIN PEKUM 3aHITUN U
OTJIbIXa, peryisipHas (u3nueckas akTUBHOCTH), COOPMUPOBAHHOCTBHIO HaBbIKa pediekcuu,
IPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY U TAKOIO K€ IpaBa JIPYyroro 4eaoBeKa;

7) sKoJOTHYECKOE BOCTUTAHHUE:

OpHEHTAlMeN Ha IPUMEHEHHE MaTeMaTHUECKUX 3HaHUH JUIs pelleHHs 3aJa4d B 00J1aCTH
COXPaHHOCTH OKPY>KAIOLIEH cpe/ibl, IIIaHUPOBAHUS IOCTYIKOB M OLIEHKH UX BO3MOKHBIX
HOCJIEACTBHUM AJIs1 OKPY’KaIOILEeH cpebl, 0CO3HAHUEM IT100aIbHOIO XapaKTepa KOJIOTHUECKUX
npo0JeM U MyTel ux pereHus;

8) amanranus kK M3MEHSAIOMMMCS YCIOBHSAM COLMANBHON M IPHPOIHOH CpejIb:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBHSIX HEONPEAECAEHHOCTH, TIOBBILICHUIO YPOBHS
CBOEH KOMITIETEHTHOCTH Yepe3 NMPAKTHUECKYIO JeSTeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y
JPYTHX JII0AEH, TPHoOpeTaTh B COBMECTHON AEATEILHOCTH HOBBIC 3HAHHS, HABBIKH U

KOMIIECTCHIIMU U3 OIIbITa IPYTUX;



HE00X0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie (OpPMyIUPOBATh UJIEH,
MOHSTHSL, TUIIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM UHCJIE paHee HEe U3BECTHBIX, 0CO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOIMINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELLICHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

B pesynbrare ocBO€HUS MPOrpaMMBbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus y o0ydaromierocsi 0yayt chhopMUPOBAHBI METANIPEAMETHBIE PE3YJIbTATHI,
XapaKTEepU3yIOIIHECs OBJIaIEHUEM YHUBEPCAIbHBIMU 03HABATEIbHBIMU JEHCTBUSIMM,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMH U YHUBEPCAIbHBIMU PETYIATUBHBIMU
JICUCTBUSMU.

YHuBepcanbHbIe MO3HABATENbHbBIE IEHCTBUS 00eCIeUnBAOT (JOPMUPOBAHUE OA30BBIX
KOTHUTHUBHBIX MTPOLIECCOB 00yYaronuxcs (OCBOEHHE METOI0B MO3HAHUS OKPYIKAIOIIEro MUpa,
MPUMEHEHHE JIOTHUECKUX, UCCIIeI0BATEIbCKUX ONepaluii, yMeHuit paborats ¢ nHdopmanuei).

VY oOyuaromierocst OyayT copMUpOBaHbI cieayrone 0a30Bble TOTHYECKUe TEHCTBUS
KaK 4acTh YHUBEPCAJIbHBIX MTO3HABATEIIbHBIX YUEOHBIX IEHCTBUI:

BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKA MaTEMaTHUECKUX O0BEKTOB,
MOHSTHUH, OTHOIIEHUN MEX]ly MOHATUSAMH, POPMYIUPOBATH ONpeAEIEeHUs TOHATUH,
yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCCU(PUKAIIUN, OCHOBAHUS [yl 00001IeHNS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIPUHUMATh, JOPMYIUPOBATH U MPE0OPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEYHs B (pakTax,
TAHHBIX, HAOIOICHUSAX U YTBEPKACHUSIX, MpeJiaraTb KPUTEPHUH JIJTIsl BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

IIPOBOAMTH BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3duparhb JJOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHUN (TIPSIMBIE M OT IPOTHBHOTO),
IPOBOJUTH CAMOCTOSATEILHO HECIOXKHBIE JJOKAa3aTeIbCTBA MATEMaTHYECKUX (PaKTOB,
BBICTpauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI

¥ KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS,



BBIOMPATh CIIOCO0 pelieHus yaeOHOH 3a1a4uu (CpaBHHUBATh HECKOJBKO BApUAHTOB
peleHus, BRBIOUpaTh HanOO0JIee OXOASIIHHA ¢ Y4ETOM CAMOCTOSATEIBHO BBIICTICHHBIX
KPUTEPHUEB).

VY obOyuatomierocst 0yayT copMUpOBaHBI CIICAYIONIHE Oa30BbIC NCCIICAOBATEILCKIE
JICHCTBUS KaK YaCTh YHHUBEPCAIbHBIX MIO3HABATEIBHBIX YUCOHBIX JICHCTBHIA:

MCIOJIb30BaTh BOIPOCHI KaK MCCIIEA0BATEIHCKUN HHCTPYMEHT TIO3HAHWS,
dbopMyIUpPOBaTh BONPOCHI, (PUKCHPYIOIINE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIHHO
yCTaHABIIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO,
MHEHHUE;

MIPOBOMTH 10 CAMOCTOSATEIHLHO COCTABIICHHOMY TUTAHY HECJIOKHBIH SKCIICPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTE MaTeMaTUueCKOro O0BEKTA,
3aBUCUMOCTEH 00BEKTOB MEKIY COOOH;

CaMOCTOSITENILHO (hOPMYITHPOBATh 00OOIICHHUS M BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIFOICHUS, UCCIICZIOBAHUS, OIICHUBATH JIOCTOBEPHOCTh TIOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOIIecCca, a TAK)KE BBIIBUTATh

MMPEAIIOJIOKCHUA O €TO Pa3BUTUHN B HOBBIX YCIIOBUAX.

VY oOyuatomierocss  Oyayt chopmMupoBaHbI yMEHUs paboTaTh
¢ nH(pOopMaIUei KaK 9acTh YHUBEPCATBHBIX TIO3HABATEIBHBIX YICOHBIX NCHCTBHIA:
BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH nH(pOpMaIIUU, TaHHBIX,

HEOOXOIUMBIX JJISl pELICHUS 3a1a4u; BbIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U
UHTEPIPETUPOBATH HHPOPMALIUIO Pa3IMUHBIX BUJIOB U ()OPM Ipe/ICTaBICHMUS;

BbIOMpPATh (OpMy MpeACTaBICHNS HHPOPMALIUU U WILTIOCTPUPOBATH pelllaeMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HAIEKHOCTh HH(OPMAIIMU IO KPUTEPUSIM, PEATIOKEHHBIM YUUTENIEM HITH
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

YHuBepcaibHble KOMMYHMKATHBHBIE 1eiCTBUSA 00€CIIEUNBAIOT
c(OPMHPOBAHHOCTHCOLUATBHBIX HABBIKOB 00Y4aOLIIXCSI.

VY obyuaromierocs 0yayT chopMHUpOBaHbI YMEHHS OOIIEHUS KaK YacTh YHUBEPCATbHBIX
KOMMYHHUKATHUBHBIX Y4€OHBIX JEHCTBUIA:

BOCTIPHHUMATH B (DOPMYITHUPOBATH CYXICHUS B COOTBETCTBHH C YCIIOBHSIMH U TEIISIMHU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX

TEKCTaxX, 1aBaThb MOSACHCHUA IO XOAY PCIICHUA 3aAa4U U MMOJYUYCHHBIM PE3YyJibTaTaM,



B X0J1€ 0OCYXKJICHUS 3a/1aBaTh BOTIPOCHI 1O CYIIECTBY 00CYKIAEMOM TEeMBI, TPOOIEMBI,
pelaeMoii 3a/1a4u, BICKa3bIBaTh UJICH, HAIICJICHHBIC HA MIOMCK PEIICHUS, COTIOCTABIISATH CBOM
CYXJICHUS C CY)KICHUSMU JIPYTUX YIaCTHUKOB JHajiora, OOHApy>KUBATh Pa3IMYie U CXOJCTBO
MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJCTABIATh PE3YIbTATHI PEIICHHS 33]]aUH, SKCIIEPUMEHTA, UCCIICI0BaHHS, IPOCKTA,
CaMOCTOSTEIILHO BHIOUPATh (hOpMAT BBICTYILICHHS C YIETOM 3a1a4 IPE3CHTAIIUHU U
0COOEHHOCTEN ayAUTOPHH.

VY oOyuaromierocs OyayT copMUPOBaHBl YMEHHS COTPYAHHYECTBA KaK YacTh
VHUBEPCAbHBIX KOMMYHUKAMUBHBIX Y4eOHbIX OelticmEul.

MMOHUMATh U UCIIOJIb30BaTh MPEHUMYIIECTBA KOMAHIHOW U MHIUBUAYaIbHON paObOTHI IIPH
peleHrH yueOHBIX MaTEeMaTHYSCKUX 3a/1ad;

MPUHUMATD 11€JIb COBMECTHOM JIEATEIILHOCTH, TUTAHUPOBATh OPraHU3AINI0 COBMECTHOM
paboThI, pactpeessaTh BUIbI padoT, JOrOBapUBATHCS, 00CYXkIaTh MPOLIECC U PE3YJIbTaT paboThI,
000011aTh MHEHHUSI HECKOJIBKHMX YEJIOBEK;

y4acTBOBATh B IPYIIOBBIX hopMax paboTsl (00CyKIeHHS, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI ¥ IPYTHE), BBIMOIHATH CBOKO YacTh paOOThI U KOOPJMHUPOBATH CBOU JICHCTBHS C
JPYTUMH YICHAMH KOMaH/Ibl, OIICHUBATh KAUECTBO CBOETO BKJIaJa B OO MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.

Vuusepcanvhvie pecynsimusHule Oeticmaus 00ecTiednBarOT (HOPMUPOBAHHE CMBICIIOBBIX
YCTAHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

VY obyuaromierocs 0yayTt chopMHUpPOBaHBI YMEHHUSI CAMOOPTaHU3AIMH KaK YacTh
YHUBEPCATbHBIX PETYIATHBHBIX YUCOHBIX JICHCTBHIA:

CaMOCTOSITENTLHO COCTABJIATH TUIAH, aJITOPUTM PEIICHHS 33a]auu (WM €ro YacTh),
BBIOUPATH CIIOCO0 PEIICHHSI ¢ Y4ETOM UMEIOIIMXCS PECYPCOB i COOCTBEHHBIX BO3MOXHOCTEHH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C YUETOM HOBOM MH(OPMAITHH.

VY oOyuarorerocst OyayT copMUpOBaHbl YMEHHUS CAMOKOHTPOJISI KaK 4acTh
YHUBEPCATIbHBIX PETYISTHBHBIX YUCOHBIX JICHCTBHIA:

BJIQJIETh CITIOCOOAMHU CaMOTIPOBEPKU, CAMOKOHTPOJIS IIPOIIecca U Pe3ysIbTaTa PEIIeHUs
MaTeMaTHUYECKOW 3a/1auu;

MPEABUIETh TPYIHOCTH, KOTOPBIC MOTYT BO3HHUKHYTH IPH PEIIICHUH 3a1a4H, BHOCHTh

KOPPEKTUBBI B ACATCIIBHOCTh HA OCHOBE HOBBIX 06CTO$ITeJ'II)CTB, HaﬁHeHHBIX OH_II/I6OK,



BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH OCTABIEHHON 1IEJIU U YCIOBHUSM,
OOBSICHATh IPUYMHBI JOCTHXKEHUS UM HEAOCTHKEHMS LIeJIN, HAXOIUTh OIIUOKY, 1aBaTh OLICHKY
IpUOOPETEHHOMY OIIBITY.

IIpeaMeTHBIe pe3yIbTAaThl OCBOSHHSI IPOrPaMMBbl 110 MaTEMaTHKE MTPEICTABICHBI 10
rofam oOy4deHHsI B paMKax OTAEIbHBIX y4eOHBIX KypcOB: B 5-6 Kilaccax - Kypca «MaremaTHkay,
B 7-9 knaccax - KypcoB «Anrebpay, «I'eomeTpusi», «BepoaTHOCTb M CTAaTHCTUKAY.

Pabouas nporpamma yuebnoro kypca «MaremaTikay B 5-6 Kiaccax.

IlosicuuTenpHas 3amucka.

[IpuoputeTHbIMU yeramu 00y4eHUsl MaTeMaTUuKe B 5-6 Kiaccax SIBISIOTCS:

poAoIDKeHHE (POPMUPOBAHUS OCHOBHBIX MAaTEeMaTHUECKUX MOHATHH (YHCII0, BETMYMHA,
reomeTpuyeckas purypa), o0ecrneyrBaromuX MPeeMCTBEHHOCTb U MEPCIIEKTUBHOCTh
MaTeMaTHYeCKOro o0pa3oBaHus 00yJaroIUXcs;

pa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yuaromumxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIEI0OBATENILCKUX YMEHUM, HHTEpeca K U3y4YEeHUI0 MaTeMaTHKU;

[0JIBEICHNE 00YYaIOLIMXCsl Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBA3H
MaTEMAaTHKHU U OKPYXKAIOLIET0 MUPA;

¢dhopMupoBaHue QyHKIMOHATILHOM MaTeMaTH4e€CKOW I'PaMOTHOCTH: YMEHUS
pacrno3HaBaThb MAaTEMaTHUYECKHE OOBEKTHI B pealbHbIX )KU3HEHHBIX CUTYaLlUAX, IPUMEHSITh
OCBOEHHBIE YMEHHUS JIJIsl pELIeHMsI IPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HMHTEPIPETUPOBATH
MOJIy4YEHHBIE PE3YJIbTAThl U OLIEHWBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYALINH.

OcHOBHbIE JIMHUM COZAEpXKaHMs Kypca MaTeMaTHKU B 5-6 kiaccax - apudmernyeckas u
reoMeTpHuuecKas, KOTOpble pa3BUBAIOTCS MapajlieIbHO, KaX/1as B COOTBETCTBUH ¢ COOCTBEHHOMN
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JPYTOH, & B TECHOM KOHTaKT€ M B3aHMOJCHCTBHHU.
Taxoke B Kypce MaTeMaTHKH MPOUCXOTUT 3HAKOMCTBO C 3J€MEHTaMM aJreOpbl U onucaTeIbHON
CTaTHCTHUKH.

N3yuenne apupmeTnyeckoro MaTepuallia HauWHAEeTCs CO CHCTEMAaTU3alUU U PA3BUTHUS
3HaHUU O HATYpaJbHBIX YHCIaX, MOJYYEHHBIX Ha YPOBHE HAYaJIbHOTO OOIIEro 0Opa3oBaHMA.
[Ipy >TOM COBEpIIEHCTBOBAHUE BBIYMUCIUTENBHON TEXHUKH M (HOPMUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C Pa3BUTHEM BBIYMCIUTENBHON KYJIbTYphl, B YACTHOCTH C

oOydeHreM MpOoCTEeHIINM NpuéMaM MPUKUIKUA U OLEHKU Pe3yJbTaTOB BhIUMCICHUN. M3ydyeHue



HaTypaJlbHbIX YHCEN MIPOAOIIKAETCA B 6 KjlacCe 3HAKOMCTBOM C Ha4aJIbHBIMH ITOHITUAMHU TEOPUU
JETUMOCTH.

Hauano u3yueHus: OOBIKHOBEHHBIX M JAECATHYHBIX ApoOeil oTHeceHo K 5 Kiaccy. OTo
HEepBbI 3Talm B OCBOGHUHU ApoOEH, KOorjxa MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HIESIMH,
noHATUAMH Tembl. IIpu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX IpoOel B IOJHOM 00bEME
MPEIIIECTBYET U3YYCHUIO JECATUYHBIX JPOOEH, 4TO IeIeco00pa3HO ¢ TOYKH 3PEHHS JIOTHKU
W3JI0KCHUSI YHMCIIOBOM JIMHUHK, KOorga IpaBujia ,Hef/'ICTBI/II\/JI C JCCATHYHBIMU I[p06$IMI/I MOXXHO
000CHOBAaThb YK€ H3BCCTHBIMU AJIIOPUTMAMU  BBIIIOJIHCHUA HeﬁCTBHﬁ C OOBIKHOBEHHBIMHU
IlpO6HMI/I. 3HAaKOMCTBO C JACCATUYHBIMU IlpO6HMI/I pacliipruT BO3MOXHOCTU IJId IMOHHWMAaHUSA
00y4arouMuUCs NPUKIAAHOTO IPUMEHEHUSI HOBOH 3alMCH IIPU U3YYEHUU JIPYIUX IPEIMETOB U
IIPU IPAKTUUECKOM Hcnoiib30BaHuu. K 6 kiaccy OTHECEH BTOpOil ATan B U3y4eHUH ApOOEH, rie
IPOMCXOJUT COBEPLICHCTBOBAHWE HABBIKOB CPAaBHEHUS M INpeoOpazoBaHMs IpoOel, OCBOEHHE
HOBBIX BBIYHUCIMTENbHBIX AJITOPUTMOB, OTTAUYMBAHME TEXHUKH BBIYMCICHMHA, B TOM YHUCIIE
3HAYEHUH BBIPAKEHUH, COAEP)KAIIUX U OOBIKHOBEHHBIE, U JIECATUYHBIE JIPOOM, YCTAaHOBJIEHUE
CBsi3el MEX/ly HUMH, pacCMOTpeHHe NPUEMOB pelIeHMs 3ahady Ha apoou. B nauvane 6 kmacca
IPOMCXOJUT 3HAKOMCTBO C ITOHATUEM IPOLIEHTA.

OCOOEHHOCTBIO M3YyUYEHHs TOJO0XKHUTENbHBIX M OTPULIATENIBHBIX YHCEN SBJSETCA TO, YTO
OHH TaKKXC MOT'YT pacCMaTpuBaTbCid B HCCKOJIBKO JTAIlOB. B 6 xitacce B Hayane N3YUCHUA TCMbI
«ITomoxxuteapHBIE U OTPULATCIIBHBIC YUCJIa» BBIACIIACTCA MOATEMA «Heﬂble qucia», B paMKax
KOTOpOI\/JI 3HAKOMCTBO C OTpULATCIIBHBIMU YHCIaMU U I[GflCTBI/I?IMH C IIOJIOXKUTCIIBHBIMHU H
OTPHLIATEJIBHBIMU YUCIIAMH IIPOMCXOJUT Ha OCHOBE COAEPKATEIBHOIO MOAX0/1a. JTO MO3BOJISAET
Ha JOCTYIHOM YPOBHE IIO3HAKOMHUTH 06yqafonmxcs[ MPAKTUYCCKHU CO BCEMU OCHOBHBIMH
MOHATHUAMU TEMbI, B TOM YHUCJIC U C IIpaBHJIaMHU 3HAKOB IIPU BBINIOJHCHUU apI/I(bMeTI/I‘-ICCKI/IX
neiictBuil. 3ydueHue paliioHalIbHBIX yrces OyIeT MPOoJOJKEHO B Kypce anreOpsl 7 Kiiacca.

IIpu oOyyeHMHM pEIIEHHIO TEKCTOBBIX 3a7ad B 5-6 Kiaccax HCHOJIb3YIOTCS
apupmeTrueckue npuémsl pemeHus. [Ilpu oTpaboTke BHIYUCIUTENBHBIX HaBBIKOB B 5-6 Kiaccax
paccMaTpUBAIOTCS] TEKCTOBBIE 3a/lauM CIEAYIOIIMX BUIOB: 3a/1a4d Ha JIBUKEHUE, Ha YacTH, Ha
NOKYIKH, Ha PabOTy M MPOU3BOJUTEIBHOCTb, Ha MPOLEHTHI, HA OTHOIIEHUS M IMPONOPIHH.
OOyuaromiyecss 3HaKOMATCS ¢ IpUéMaMH pelIeHHs 3ajad 1nepebopoM BO3MOXKHBIX BapHaHTOB,
yuarcs paboTath ¢ HHGopMaluel, npeacTapIeHHON B (popme TabJInIl Wi Juarpamm.

B nporpamme yueGHOro kypca «Marematukay mNpeaycMOTpeHO (OpPMUPOBAHUE



MPOMNEACBTUUECKUX anre0panyeckux IMpeacTaBieHuil. bykBa kak cCMMBOJ HEKOTOPOTO YHCIa B
3aBHCHUMOCTH OT MaTEeMaTHYeCKOro KOHTEKCTa BBOJMUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA
HIMPOKO HCIOJIb3YeTCsl MpEXJe BCEro s 3amucH OOLIMX YTBEPXKACHUUW M MPEAJIOKEHUH,
dbopMyIl, B YaCTHOCTH JJIsl BHIYHUCIICHUS T€OMETPUUYECKUX BEJIMYHMH, B KQUECTBE «3aMECTUTEIIS
YHcla.

B mporpamme yuyeOHoro kypca «MaTemaTHKa» IpeACTaBICHA HArJsaAHAs T€OMETPHUS,
HampaBjIeHHAsT Ha pa3BUTHE O0Opa3HOrO MBIIUICHHUSA, MPOCTPAHCTBEHHOIO BOOOPAKEHHUS,
M300pa3UTENbHBIX yYMEHUH. OTO BaXHbI 3Tall B H3YYEHUMM T[E€OMETPUHM, KOTOPBII
OCYIIECTBIISICTCSI Ha HArJSIIHO-TIPAKTHYECKOM YPOBHE, OIMUPAETCsl Ha HarsiiHOOOpasHoe
MBIIIEHHE O0yJaromuxcs. bonpiias posib OTBOAWUTCS TPAKTHUECKOW JEATEIBHOCTH, OMBITY,
IKCIIEPUMEHTY, MOojeIupoBanui0. OOydaronuecss 3HaAKOMATCS C TE€OMETPHUYSCKUMHU (DUTypamMu
Ha TUIOCKOCTH M B MIPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(MUTYpALMSIMH, Yy4aTcs U300pakaTh UX
Ha HEJIMHOBAaHHOM U KJIeTYaToOl Oymare, paccCMaTpUBAaIOT MX MPOCTEHIIMe CBOMCTBa. B mporuecce
M3YYEHHUS HATJSIHONW TeOMETPUU 3HAHHS, MOTydYeHHbIE 00YUYaIOUIMMUICS Ha YPOBHE HAYaJIbHOTO
o011ero o0pa3oBaHus, CUCTEMATU3UPYIOTCS M PACIIUPSIOTCS.

CornacHo ydeOHOMY IJIaHy B 5-6 Kilaccax H3ydaeTcsi WMHTETPUPOBAHHBIM MpeaMer
«MareMaTuka», KOTOPBIM BKIIIOUaeT apudMETHUYECKHI MaTepuad U HArJIsSAHYI0 T€OMETPHUIO, a
TaK)Ke MPOINEJAEBTUUECKNE CBEACHUS U3 anreOpbl, 3JEMEHTHl JIOTUKM M Hayalla ONHcaTelbHON
CTaTUCTHUKH.

OO6miee 4nciio YacoB, PEKOMEHIOBAHHBIX IS U3y4eHHs MareMmatuku, - 340 gacoB: B 5

kiacce - 170 gacoB (5 yacoB B Hezenio), B 6 kiacce - 170 gacoB (5 4acoB B HENEIO).
COJAEP)KXAHHUE YYEBHOTI'O KYPCA (I1O TOAAM OBYUYEHMUA)

5 knacc

Harypanbnble yncna u Hylb

Harypanbaoe uucno. Psng HarypanpHbeix uncen. Yucno 0. M3o0pakeHue HaTypalbHBIX
YyHCeJl TOYKaMU Ha KOOPAMHATHOM (YHCIIOBOM) IPSIMOHA.

[To3unmonHas cucrema cumcieHus. Pumckas Hymepanus Kak IpUMEp HEMO3UIIMOHHOU
CHCTEMEBI CUHCIIeHUs. [lecaTuuHas cucteMa CUMCICHHS.

CpaBHeHHE HATypallbHBIX YHCEJ, CpaBHEHHE HATypalbHBIX ducenl ¢ HynéM. CrnocoOsI
cpaBHeHUA. OKpYTieHNE HATyPAJTbHBIX YUCET.

CrnokeHre HATypaJIbHBIX YHCEN; CBOWCTBO HYJsA TPH CIOXKEHUW. BbhlUMTaHHWE Kak

HeﬁCTBHC, 06paTHoe CIIOJKEHMIO. Y MHOXKEHHE HAaTypaJbHBIX YUCCII; CBOMCTBA HYJISL 1 CAUHHULBI



npu yMHOXKeHUH. [lerneHue kak nercTBHe, 0OpaTHOEe YMHOXXECHHIO. KOMIOHEHTHI NEWCTBHM,
cBsi3b Mex1y HuMH. [IpoBepka pesynbprara apudmerndeckoro neiictus. Ilepemecturensnoe u
COUETaTEJIbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHUS, PACIPEAEIUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB Juisi 0003HAYEHHs] HEM3BECTHOIO KOMIIOHEHTA M 3alllCU CBOMCTB
apuMeTHYECKUX ICHCTBUH.

JlenuTenu v KpaTHbIE YKCiIa, Pa3jioKeHHE Ha MHOXUTENU. [IpocThie u cocTaBHbIE YuCIa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM. 3alKlCh YHUCJIA B BHJIE CYMMBbI pa3psIHBIX
CJIaracMbIXx.

UucnoBoe BplpakeHUE. BpIUKMCIEHHE 3HAYEHUH YMCIOBBIX BBIPAXKECHUM; IOPSAIOK
BBIIIOJIHEHUS  JlelicTBUM.  VMcmonb30BaHME TpU  BBIUMUCICHUAX  IEPEMECTUTENIBHOIO U
COUYETATEeNLHOTO CBOWCTB (3aKOHOB) CJOXEHHUS M YMHOXKEHUS, pacHpeIeIuTeIbHOr0 CBONCTBA
YMHOKEHHS.

Hpobu

[IpencraBienue o ApoOu Kak criocoOe 3amucH 4acTy BelIUduHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuiibHBIE U HeMpaBUIbHBIE IpoOH. CMelIanHas Ipo0b; MpeICcTaBIeHHe CMEIIaHHON TpoOH B
BUJIE HENPaBUJIBHOM JpoOM M BBIIEICHHE LEJOM YacTH 4YMCIa U3 HENPaBWIBHON ApoOu.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOU MpsiMoi. OCHOBHOE CBOMCTBO JipoOu. CokpaiiieHue
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMmeHaTelnto. CpaBHeHHE poOeit.

CrnoxeHue M BblUMTaHHE ApoOeil. YMHOXKeHHE U JieleHue Jpobeii; B3auMHOOOpaTHbIE
npobu. HaxoxaeHne yacTy LEn0ro U 1eJIoro 1Mo ero 4acTH.

Hecstuunas 3anuck apodeit. [Ipeacrasnenne necATUYHON 1poOu B BUIe OOBIKHOBEHHOM.
N3o0paxeHne necATUYHBIX ApoOel ToUukamMH Ha 4YuciIoBOM mpsiMod. CpaBHEHUE ACCITUYHBIX
Ipobeii.

Apudmernueckue ACUCTBUS C JCCATUYHBIMH JIpoOsmu. OKpyrieHHe AeCITHUYHBIX
JpoOeH.

Perrenne TeKCTOBBIX 3a/1a4

Pemienue TekCcTOBBIX 3ahay apu(MeTHUYEeCKUM crocoboM. Perienue mormueckux 3ajad.
Pemenue 3amau nepeObopom Bcex BO3MOKHBIX BapHaHTOB. Vcmonb3oBaHue MpH PEIICHUH 3ada4
TaOJIUI ¥ CXEM.

Pemenue 3amad, coaepkalux 3aBUCUMOCTH, CBS3BIBAIOLIME BE JMYHMHBL: CKOPOCTb,
BpeMs, PAacCTOSHUE; IIeHa, KOJMWYECTBO, CTOMMOCTb. ENMHUIBI M3MEpeHUus: Macchl, 00bEMa,
LIEHbI; PACCTOSIHUS, BPEMEHHU, CKOpocTU. CBS3b MEXIy €AMHHUIIAMU H3MEPEHUS Kaxaoh

BCJINYHHBI.



Pemienne oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBnenne JaHHBIX B BUJE TAOIUI], CTOJIOYATHIX AUATPAMM.

Harmsnnas reomerpus

Harnsnnele npencrtaBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasl, OTPE30K, JIyd,
yroJji, JIOMaHasi, MHOTOYTOJbHHMK, OKPYKHOCTb, Kpyr. Yroi. IIpsmo#, ocTpeiii, Tymod wu
Pa3BEPHYTHIN YIJIBL.

JUinHa oOTpe3ka, METpUYECKHE €AMHMLBI JauHbl. JlIuHa JioMa HOW, NEpUMETp
MHOI'0yToJIbHUKA. VI3MepeHne 1 MoCTpOeHHe yIJIoB C TOMOIIBIO TPAHCIOPTHPA.

Harnsnnele npencrasieHus o pUrypax Ha MiaoCKOCTU: MHOT'OYTOJIbHUK; MPSMOYTOJIbHHUK,
KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE (pUryp.

N3obpaxxenue ¢uryp, B TOM uncie Ha kieryaroil Oymare. [locrpoenue xoHpurypammii
U3 yacTed MNpsMOi, OKPYXHOCTM Ha HEJIMHOBAHHOM M KieTyaTod Oymare. Vcmnonb3oBaHue
CBOWCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBa/IpaTa.

[Inouianp NpsAMOYrobHUKA 1 MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 IPSIMOYTOJIbHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KiIeT4aTol Oymare. EquHNIIBI n3MepeHus TUIOMIA/IH.

Harnsinaele mpenctaBieHuss O  IPOCTPAHCTBEHHBIX — (UIypax: MPsIMOYTOJIbHBIN
napajienenunes, Ky0, MHOrorpaHHUkH. I3o00pakeHue NpOCTEHIIMX MHOIOI'PAaHHHUKOB.
Pa3épTku kyO6a u mnapamrenenunena. CosmaHue Mojeneii MHOTOTpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U JIP.).

O0BEM MPsAMOYTOIBHOTO Mapajuienenumneaa, kyoa. Equauiel nuamepenus oobéma.

6 knacc

HarypanbHble uncia

Apudmernueckue AEUCTBUS C MHOTO3HAUHBIMU HATYpaJbHBIMH 4YHCIaMU. YuUCIOBBIE
BBIP@)KEHUS, MOPAJOK JEHCTBHI, MCMOIb30BaHUE CKOOOK. Vcmonab3oBaHHE MPHU BBIYHUCICHUSX
NEPEMECTUTENIBHOTO U COUYETATEIHHOIO CBOMCTB CIOKEHUS U YMHOXKEHUS, PaclpeieTuTeIbHOTO
cBoiicTBa ymMHOeHUs. OKpyTjieHue HaTypajJbHBIX YHUCEN.

Jlenutenu M KpaTHble 4MCia; HAUOOJNbIIMKA OOIMN JAenUTeNh W HauMeHbIlee oliiee
KpaTHoeE. J[eTMMOoCTb CyMMBI M PpOU3BeAeHU. [lesieHne ¢ 0CTaTKOM.

Hpobu

OObIKHOBEHHAs 1p0oOb, OCHOBHOE CBOWMCTBO NpoOH, cokpaiieHue npodeir. CpaBHEHUE U
yrnopsaounBaHue Ipobei. Perienue 3aau Ha HaXOXKIEHHWE YacTU OT ILIEJOT0 U LIEJIOro MO €ro
yacTu. [[poOHoe uucio kak pe3ynabTar aeneHus. lIpencraBieHue AEeCATUYHOM IpoOH B BUjE
OOBIKHOBEHHOW JIpOOM W BO3MOXKHOCTH IpEJICTaBICHHUs] OOBIKHOBEHHOW JpoOM B BHIE

necsaTHUHOM. JlecaTuunble ApodU U MeTpudeckas cuctema mep. ApudpmeTnueckue IeHCTBUS U



YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECSITUYHBIMU IPOOSIMH.

OtHomenue. Jlenenne B JaHHOM OTHOmIeHMH. Macmral, mponoprus. llpumenenue
IIPONOPLUI IIPU PELICHUU 3a]1a4.

[Tonstue npoueHTa. BeluuciieHne NpoueHTa OT BEJIMYUHBI U BEJITUYHUHBI 110 €€ IPOLEHTY.
BelpakxeHue mpoueHTOB NECITUYHBIMHM Jpo0siMu. Perienue 3amad Ha nmpoueHThl. BoipaxeHnue
OTHOLIECHUSI BEJIMYMH B ITPOLIEHTAX.

ITonoxurenpHbIE U OTPULIATEIIBHBIC YUCIIA

[lonoxxurenpHple W OoTpuLaTeNnbHble uucna. llemple 4ymcima. Mopyns  yucna,
reoMeTpuyecKasl HMHTepIpeTanus MoIyis uucia. M3o0paxeHune uucesll Ha KOOPAMHATHOM
npsaMoii. YucnoBele npomexyTku. CpaBHeHue uucen. ApudpmeTnyeckue JeHCTBUS ¢
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

[IpsimoyronbHas cuctemMa KOOpAMHAT Ha IUIOCKOCTH. KoOpAMHATEI TOUKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

bykBeHHbIE BbIpaXKEHUS

[Ipumenenue OykB AJis 3aIMCU MaTeMaTUYECKUX BBIPAKEHUH U npeioxkeHunil. CBolicTBa
apupMeTHuecKux JAeHCTBUNA. ByKkBeHHbIE BBIpaXXEHHsS M UYUCIIOBBIE IOJCTAHOBKU. ByKBeHHBIE
pPaBEHCTBA, Ha XOXJEHUE HEHU3BECTHOIO0 KOMIOHEHTa. PopMyibl; (OpMyNbl MepuUMeTpa U
TJIOIAIU TPSIMOYTOJIbHUKA, KBaJipaTa, 00bEMa napajienenuneaa u Kyoa.

Pemrenue TeKCTOBBIX 3a7a4

Pemienue TekcTOBBIX 3a7ay apu(MeTHUecKUM crocoboM. Perienne mormueckux 3ajad.
Pemenue 3aau nepe6opoM Bcex BO3MOXKHBIX BapUAHTOB.

Pemenne 3amad, conepKamMxX 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEJIMYUHBL. CKOPOCT,
BpEMsi, pAcCTOSHUE; LI€HA, KOJMYECTBO, CTOMMOCTb; MPOU3BOAMTEIBHOCTh, BpEMs, OOBEM
paboTbl. EMUHMIIBI M3MEpEeHUs: Macchl, CTOUMOCTHU; PACCTOSIHHS, BpPEeMEHH, CKOpocTH. CB3b
MEXy €IMHULIAMU U3MEPEHNS KaKJOW BEITUYHHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOIICHHWEM, IPONOPLHAOHAIBHOCTBI) BEJIWYHH,
IPOLIEHTaMU; pElIeHHe OCHOBHBIX 33J1a4 Ha ApOoOU U IPOLEHTHI.

OreHka ¥ IpUKKIKA, OKpyTieHue pe3ynbrata. CocraBieHne OYKBEHHBIX BBIPAXKEHUH IO
YCIJIOBHIO 33J1a4H.

[IpencraBienue NaHHBIX ¢ MOMOINBIO TaOmuI W auarpamm. Crosnlyarbie AMArpaMMbl:
YTEHUE U NOCTpOoeHUE. YTEeHNEe KPYroBhIX JIHa IPamM.

Harnsgnas reomerpus

Harnsinueie npenctaBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yTOJ1, IOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPYKHOCTb, KPYT.

Bzanmuoe PaCIOJIOKCHHUE JIBYX IMIPSAMBIX Ha IIJIOCKOCTH, MAapaJlJICJIbHBIC IIPSAMBIC,



NEepIeHIUKYIApHbIe MpsiMble. M3MepeHue paccTOsIHUM: MeXIy OBYMsS TOYKaMH, OT TOYKHU JO
IpsIMOM; JUIMHA MapLIpyTa Ha KBaJlpaTHOMU CETKeE.

N3mepenne U mOCTpOEHUE YIJIOB C IOMOIIbIO TPAaHCIOPTHpA. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIM, TMPSAMOYTOJBHBIN, TYIMOYTOJbHBIM, pPaBHOOCAPEHHBIA, PABHOCTOPOHHHUIA.
YeTbIpEXYrodbHUK, IPUMEPHI YETHIPEXYTOJIbHUKOB. [IpSIMOYTroibHUK, KBaJpaT: UCIOJIb30BAHKE
CBOWCTB CTOPOH, YIJIOB, AuaroHaneil. Mzo0pakeHne reoMeTpuyeckux Guryp Ha HEITMHOBAHHOMN
OyMmare C HCIOJIb30BAHU €M LUPKYJs, JUHEWKH, yrojpHUKaA, TpaHcnopTtupa. [loctpoenust Ha
KJIeT4aTou Oymare.

[lepumerp wmHOroyronpHuka. I[lonstue mmomaaun QUIypsl; €IWHULBI H3MEPEHUS
wiomaau. [Tpubmmxénnoe n3mepenue Iwiomaan GuUryp, B TOM 4YUCIIe Ha KBAJPATHOH CETKe.
[TpubnmxEHHOE U3MEPEHNE AJIMHBI OKPYXHOCTH, TUIOIIAIU KpyTa.

CumMMeTpus: IeHTpalibHasA, OCeBas U 3epKajibHasi CAMMETPHUHU.

[TocTpoenne cUMMETPUYHBIX QUTYD.

Harnsimaeie mpencTaBieHUsT O TPOCTPAHCTBEHHBIX (pUTypax: mapajuiesienunesn, Kyo,
npu3Ma, THpaMuIa, KOHYC, IHIUHADP, map u chepa. M3o0pakeHre MpoCTpaHCTBEHHBIX (UTYP.
[Ipumepsl  pa3BEPTOK MHOTOTPAHHHUKOB, LWIMHApa © KoHyca. Cozmanue Mmojenen
MPOCTPAHCTBEHHBIX (UTyp (M3 Oymaru, MPOBOJIOKH, IJIACTUIUHA U JIp.).

[lonstue o00bEMa; emuHunbl u3MepeHuss o00bEMA. OO0BEM  MPAMOYTOIBHOTO

napajuiesenumnesaa, Kyoa.

IJIAHUPYEMBIE TPEJMETHBIE PE3YJIbTATHI OCBOEHHSI PABOYEM
IMPOI'PAMMBI KYPCA (ITO TOAAM OBYYEHUA)

OcBoeHue yqeGHoro Kypca «MareMatuka» B 5—6 KjiaccaX OCHOBHOM IITKOJIBI JOJIXKHO

obecneunBaTh AOCTHIKCHUC CIICAYIOIHNX NPECIMETHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB:

5 knacc

Yucia ¥ BEIYACIEHUS

[ToHnMath ¥ MpPaBUIBHO YMOTPEOISATh TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMU YUCIIAMU,
OOBIKHOBECHHBIMH M JICCATUIHBIMU JIPOOSMHU.

CpaBHUBATH U YIOPSA0YMBATh HATYPATbHBIC YHCIIA, CPABHUBATH B TIPOCTEHININX CITyYasx
OOBIKHOBEHHBIE APOOU, AECATUIHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPIWHATHOW (YUCIIOBOI) MPSMON C COOTBETCTBYIOIIUM €i
YHUCIIOM B H300paKaTh HATYPATbHBIC YMCIIa TOYKAMH Ha KOOPAMHATHOM (YMCIIOBOM) TIPSIMOM.

BeimnonusaTe apudmernyeckue AEWCTBUS ¢ HATypaJbHBIMU YHCIaMH, ¢ OOBIKHOBEHHBIMU



IpoOsSMHU B MPOCTEHINX CITydasiX.

BbInonHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BHIYUCICHUH.

OxpyrysTh HaTypaibHbIC YHUCIIA.

Pemenne TekcTOBBIX 3a1a4

Pemate TekcToBBIE 3aJauu apU(PMETHUECKUM CIIOCOOOM U € MOMOILBIO OPraHU30BaHHOIO
KOHEYHOT0 Tiepedopa BceX BO3MOXKHBIX BapUaHTOB.

Pemate 3amaun, coneprxaiiye 3aBUCUMOCTH, CBSI3bIBAIOIIKME BEJIMUYUHBL: CKOPOCTb, BPEMSI,
paccTosiHue; 1IeHa, KOJITUYECTBO, CTOUMOCTbD.

Mcnonb30BaTh KpaTKUe 3alIUCH, CXEMBI, TAOJINLbI, 0003HAYEHUS IPU PELICHUH 3a/1a4.

ITosib30BaThC OCHOBHBIMH €IMHULIAMU U3MEPEHHUS: LIEHBI, MACChI; PACCTOSIHUS, BPEMEHH,
CKOPOCTH; BBIpAXXaTh OJIHU €AMHMIIBI BEJIM YMHBI YEPE3 APYTHUE.

W3BnekaTh, aHAIM3UPOBATh, OLEHUBATh MH(OPMALINIO, IPEICTABICHHYIO B TabiIulle, Ha
cToI04aTo AuarpamMme, MHTEPIPETHPOBATH MPEACTaBIECHHbIEC JaHHBIE, UCIIOIb30BATh JaHHBIE
IIPU PELICHNH 3a/1a4.

Harmsannas reomerpus

Ilosnp30BaTbcsd TeOMETPUYECKMMHM IOHATHUAMU: TOYKA, IpsMas, OTPE3O0K, JIyd, YIoJl,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTe mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOMMX (HOPMY H3YyUEHHBIX
FEOMETPUUECKUX QUryp.

Hcnonp30BaTe TEPMHMHOJIOTMIO, CBSI3aHHYK0 C yIVIAMHM: BEpPIIMHA CTOPOHA; C
MHOTOYI'OJIbHUKAaMU: yroJl, BEPIINHA, CTOPOHA, IUAaroHajlb; C OKPYKHOCTBIO: pajnyc, JUaMeTp,
LEHT.

N300paxaTh M3ydyeHHblE TeomMeTpuyeckue (Uryppl Ha HEIMHO BaHHOM M KJIETYaTOM
Oymare c MOMOIIBIO LUPKYJIS U JIMHEHKH.

HaxoauTe AMMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHMEM C IOMOILBIO JIMHEHKH,
CTPOUTH OTPE3KH 3aJaHHOM JIUIMHBI; CTPOUTH OKPY’KHOCTB 33JIaHHOTO paJuyca.

Hcnons3oBaTe CBOWCTBA CTOPOH MW YIJIOB IPSAMOYIOJIBHMKA, KBaapara Uil UX
IIOCTPOEHHS, BBIUNCIICHUS IIJIOLAAN U IEPUMETpA.

Bbruucnate nepumeTp M miomia s KBajapara, NpsiMoyroibHUKa, (PUTYp, COCTaBICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4yHclie GUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaTbcss OCHOBHBIMM METPUUYECKHMHU €IWHUILIAMU H3MEPEHHUs JIMHBI, TUIOIIAJHU;
BBIpaXKaTh OJHU €IUHULIBI BEJIMUNHBI UEPE3 IPYTHE.

Pacrnio3naBath mapanenenunes, Ky0, MCIOIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, PeOpo
rpaHb, U3MEPEHMSI; HAXOUTh U3MEPEHUS Napajuiesenunena, kyoa.

Brrunciars 00bEM KY6a, napamicicnmicaa 1mo 3aiaHHbIM U3ME PCHUAM, ITOJIB30BATHCA



eIMHUIIAMU W3MEPECHUS 00BEMA.
Pemiate HecnoxHble 3aaud HA U3MEPEHUE T'€OMETPUYECKUX BEIIMYMH B MPAKTUUECKUX

CUTyalluiIX.

6 knacc

Hucna u BIYUCICHUS

3HaTh ¥ MOHUMATh TEPMUHBIL, CBSI3aHHBIE C PA3JIMYHBIMU BHIAMH YHCET U CIIOCOOAMH UX
3aIKCH, MEPEXOJUTh (€CIIM 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3aMMCH YKCaa K IPYTOM.

CpaBHUBATh W YIOPSIOYMBATH IIETbIC YHCIA, OOBIKHOBCHHBIE WM JICCATUYHBIC APOOH,
CpPaBHMBATh YKCJIA OJJHOTO U PA3HbIX 3HAKOB.

BreinmonusATe, coderas yCTHbIE U MUChbMEHHBIE MPHUEMBI, apupMETHUYEeCKUE ACHCTBUS C
HAaTYpaJIbHBIMH U IENBIMH  YHUCIIaMH, OOBIKHOBEHHBIMH W JIECATUYHBIMU  JIPOOSMHU,
MOJIOKUTENBHBIMU U OTPULATEIbHBIMHU YHCIIAMM.

BprunciiiTh 3HaYEHUS UHCIOBBIX BBIPAXKECHHM, BBIIOIHATh MPUKHUIKY M  OLEHKY
pe3ynbTaTa BBIYHCICHUHN; BBINOJHATH MPEOOpa3OBaHUs YHCIOBBIX BBIPAKEHUN HA OCHOBE
CBOMCTB apu()METHUCCKUX JICHCTBHM.

CoOTHOCUTb TOYKY Ha KOOpPAMHATHOM NPSMON C COOTBETCTBYIOLIMM €M YHUCIOM U
M300pakaTh YMcIa TOUKAaMH Ha KOOPAMHATHOM MPSMOM, HAXOIUTh MOIYJb YHUCIIA.

COOTHOCHUTH TOYKHU B MPSMOYTOJIbHOW CUCTEME KOOPAUHAT C KOOPJAUHATAMU ITOU TOUKHU.

OKpyTJISTh LIeJIble YhCTa U JECATHYHbIE IPOOHU, HAXOIUTh MPUOIIKEHHUS YHCE.

UmucnoBbie U OYKBEHHBIE BBIPAKEHUS

[Tonnmate U ynoTpeOisiTh TEPMHHBI, CBI3aHHBIC C 3aMUCHIO CTEMEHU YHCIIA, HAXOIUTh
KBaJIpaT U KyO YUCIa, BEIYMCIATH 3HAUCHHUS YHCIOBBIX BBIPAKEHHM, COIEPIKALTUX CTEIIEHH.

[Tonp30BaTbCs MpU3HAKAMU JETMMOCTH, PACKIIAIbIBATh HATYPAIbHBIE YMCIIA HA TIPOCTHIE
MHOKHTEIIH.

[Tonp3oBaTbest MacITaboM, COCTABIAThH MPOTIOPIIMU U OTHOIIEHH. Mcnonb30BaTh OYKBbI
JUIsE 0003HAYEHUS] YMCENl TPHU 3alUCH MATeMaTUYECKUX BBIPAKEHUH, COCTABISTH OyKBEHHBIC
BBIpaXEHUSI W (OPMYIbl, HAXOAUTH 3HAUYCHUs OYKBEHHBIX BBIPAKECHUN, OCYIIECTBIISS
HEO0OXOMMBIE MMOJCTAHOBKU U MTPeoOpa3OBaHMS.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenue TekcToBBIX 3a1a4

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4H apU(PMETHIECKUM CITIOCOOOM.

Pemate 3amaum, cCBsI3aHHBIE C OTHOIIEHWEM, MPONOPLMOHAIBHOCTHIO BEJIWYHH,

MMpOonCHTaMH; p€llaTb TPU OCHOBHBLIC 3a1a4d HA I[pO6I/I W MPOLCHTEI.



Pemate 3agaun, coneprkaliue 3aBUCUMOCTH, CBSI3bIBAIOIIUE BETMUYNHBL: CKOPOCTb, BPEMH,
paccTosiHue, IIeHa, KOJIWYECTBO, CTOMMOCTH;, MPOU3BOJIUTEIBHOCTh, BpeMs, 00bEMa paloThI,
UCTIONB3Ysl  apu(MeTHUecKue JeHCTBUS, OLEHKY, TPHUKUAKY; I[OJb30BaThbCd EIUHHUIIAMU
U3MEPEHUs] COOTBETCTBYIOLINX BEJINYMH.

CocTtaBisaTh OYKBEHHBIE BBIPaKEHHS 110 YCIOBHIO 3a/1a4H.

W3BnekaTh MHPOPMALIUIO, TPEJCTABICHHYIO B Ta0IUIaX, HA JIMHEHHOMN, CTOI0YaTON Win
KPYrOBOM JauMarpamMmax, MHTEPIPETHPOBATH IPEJICTABICHHBIC IaHHBIC; HCIIOIB30BaTh JaHHBIC
IPY PELICHUH 3a/1a4.

[IpencraBnsaTh HHGOPMALMIO C TOMOIBIO TAOIHULL, TUHEHHOM U CTOJIOUATON AUarpamMM.

Harmsinnas reomerpus

[TpuBoaNTH TIpUMEPHI OOBEKTOB OKPYKAIOLIETO MHpPa, MUMEIOMIMX (OpPMY H3yYEHHBIX
reOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHl PaBHBIX U CUMMETPUYHBIX
dburyp.

N300pakaTh C TMOMOINBIO IHMPKYJS, JIMHEHKH, TPAHCIOPTUpAa HA HEIMHOBAHHOH U
KJIeTyaToil Oymare W3y4YeHHbIE IUIOCKHE TeOMEeTpUYecKne QUrypsl U KOH(HUTypaluH,
CUMMETPUYHBIE (PUTYPBI.

[Tonp30BaTbcs IEOMETPUUECKUMH  TOHATHUSMHU: PABEHCTBO  (UIYp, CHUMMETpHS;
UCTIOJIF30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: 0Ch CAMMETPHH, IICHTP CUMMETPHH.

HaxonuTe BeNMWYHMHBI YTIIOB U3MEPEHHEM C IOMOIIBIO TPAHCIIOP THPA, CTPOUTH YTJIIBI
3aJJaHHOM BEJMYMHBI, II0JIb30BAaThCSl NpPU pEIIEHUH 3ajJad TpajyCHOM Mepoil yrios;
pacro3HaBaTh HAa YEPTEKAX OCTPBIU, IIPSIMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BbaucnaTe UIMHY JOMaHOW, MEpUMETpP MHOTOYTOJbHHKA, IOJIb30BAThCS €IUHHUIIAMHU
W3MEPEHUs ITMHBI, BEIPAXKaTh OJHH €AMHUIBI U3MEPEHUS [UTMHEI Yepe3 ApyTHe.

HaxoauTe, ucnonb3yst 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXJy JIByMsI TOUKaMHU,
OT TOYKH JI0 NIPSIMOM, JUIMHY IIyTH Ha KBaJPaTHOM CETKe.

Bbruucnare momans ¢GUryp, COCTaBIEHHBIX M3 NPSIMOYTOJBHUKOB, HCIIOJIB30BaTh
pa3OmeHne Ha TPSIMOYrOJbHHWKH, HAa paBHbIE (DUTYpBI, MOCTpaWBaHUE OO MPSMOYrOJHHHKA,
MOJIb30BAaThCs OCHOBHBIMU EAMHHULAMH HW3MEPEHUsS IUIOIAIM; BBIPaKaThb OJHHU E€AMHUIIBI
U3MEpPEeHUs TUIOLIAAU Yepe3 IpyTue.

Pacrnio3HaBaTh Ha MOJEISIX M M300PKEHHUAX MTUPAMUIY, KOHYC, IIHIINHAP, UCTIONB30BaTh
TEePMHHOJIOTHIO: BEpPIINHA, peOpo, TpaHb, OCHOBAHHUE, PAa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIN Mapaieenumne].

Bbruucnate 00bEM MPsIMOYTOJIBHOTO Napajienenunena, Kyoa, mojb30BaTbcss OCHOBHBIMU
eIMHUIIAMH U3MEPEHUsT 00bEMa; BRIPaXKATh OJTHU CIUHHIIBI H3MEPEHUsT 00bEMa uepes IpyTue.

Pemrate HeclIoKHBIE 3aaa4i Ha HaXOXICHUE IT'COMETPUUCCKUX BCIUYHWH B IIPAKTHYCCKUX



CUTyalusiXx.

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCBI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOHM IIKOJBI: OHAa OOECIIEYHBAET
W3Y4YEHHE JIPYrUX AMCLMIUIMH, KAK €CTECTBEHHO HAy4YHOrO, TAK M T'YMaHUTAPHOIO LIUKIIOB, €&
OCBOCHHME HEOOXOIUMO /sl IPOAOJIKEHUsI 00pa30BaHUs U B IOBCEIHEBHON >kHU3HU. Pa3Burue y
00y4aroluXxcsl Hay4HbIX IPEACTABICHUN O IPOUCXOXKICHUM M CYIIHOCTH anreOpanyecKkux
abcTpakuuid, criocode OTpaKeHHUsl MaTeMaTHUECKON HAYKOH SBJIEHUH U MPOLIECCOB B IIPUPOAE U
o0IiecTBe, PO MaTeMaTHYECKOro MOJEIMPOBAHUS B HAyYHOM IIO3HAHUUM U B IPAKTUKE
crocoOCTBYeT (POPMHUPOBAHHIO HAYYHOI'O MUPOBO33PEHUS U KaueCTB MBIIIJICHUS, HEOOXOAUMBIX
JUIA aJianTallid B COBpPEMEHHOM ImdpoBoM obOmecTBe. M3yueHume anreOpbl e€CTECTBEHHBIM
o0Opa3oMm obecrieunBaeT pa3BUTHUE yMEHUS HAOII0/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NecTBUS U BBIBOJBI, (OPMYIHpOBaTh yTBepkIeHUs. OcBOoeHHE Kypca anreOpbl o0ecrieynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAyKTUBHBIE H
MHAYKTUBHBIE PAacCyXJE€HUs, 0000IIeHNEe M KOHKPETH3alUIo, adCTparipoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
00y4aroImuxcsi, HOITOMY CaMOCTOSITEIbHOE PELIeHHE 337aY €CTECTBEHHBIM 00pa3oM SIBIISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B crpykType mporpammbl yueOHOro Kypca «AmnreOpay» OCHOBHOW IIKOJIBI OCHOBHOE
MECTO  3aHMMAIOT  COJEP)KATEIbHOMETONUYECKHME JMHUM: «Yucna U BBIUMCIICHHSY;
«Anrebpanyueckue BbIpaXXEHUN»; «YPaBHEHUS U HepaBeHCTBa»; «DyHkuuuy. Kaxnas u3 aux
COJIEpKaTeNbHO-METOUUECKHUX JIMHUN pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3y4eHUs Kypca,
€CTECTBEHHbIM 00pa3oM NepervieTasch U B3aMMOJEHCTBYsSl C APYTUMHU €ro JuHUsIMU. B xone
U3y4YeHHsI Kypca 00ydarolMcs PUXOIUTCS JIOTHUYECKU PACCyKAATh, UCIIOJIb30BaTh TEOPETHKO-
MHOXECTBEHHBIN S3bIK. B CBsI3M ¢ 3TUM IeIeco00pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOpBIE
OCHOBBI JIOTHKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3fielibl MAaTEMaTUYECKOro OOpa30BaHUS U
CIOCOOCTBYIOLME OBJAJACHUIO OOYYalOIIMMHUCA OCHOB YHHBEPCAIBHOIO MaTeMaTUYeCcKOTro
a3pika.  TakuMm 00pa3oM, MOXKHO YTBEpXKIaTh, UTO COJAEPKATENBHOW M CTPYKTYpHOU
0COOEHHOCTBIO Kypca «Anredpay» SBISETCS €ro MHTEIPUPOBAHHBIN XapakTep.

Conepxxanne nuHUM «YWcla W BBIYUCICHHUS» CIY)KAT OCHOBOW ISl JATbHEHIIETO

HN3YUCHUA MaATCMATUKWU, CHOCO6CTByeT Pa3BUTHIO Yy 06yqa}onmx0ﬂ JJOTUYCCKOIro MBIIIJICHHA,



(GbOopMHUPOBAHUIO YMEHHSI MOJIb30BATHCA AITOPUTMAMH, a TAK)Ke MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX MJIsI TTOBCEIHEBHOHN XKM3HH. Pa3BUTHE MOHITHS O YUCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAalUOHAIBGHBIMA W HPPANHOHAIBHBIMU YHUCIAMH, (OPMUPOBAHHUEM
MPEACTABICHUIN O JEHCTBUTEIBHOM YHUCIE. 3aBEPIICHUE OCBOCHHS YUCIOBOM JINHUHA OTHECEHO K
CTapuieMy 3BeHY OOIIero 00pa3oBaHusl.

Copepxanue JABYX aireOpandecKux JIMHUA — «ANTreOpanyecKkue BBIPAKEHUS» U
«YpaBHEHUST ¥  HEPABEHCTBa»  CHOCOOCTBYeT  (QopMHUpOBaHWIO y  0OydYarOmUXCs
MaTeMaTUYeCKOro amrapara, HEOOXOAMMOIo /i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
IPEeIMETOB U MPAKTUKOOPHUEHTHPOBAHHBIX 3a1ad. B OCHOBHOHM IIKoje ydeOHBI MaTepuan
TPYNIUPYETCST BOKPYT PAMOHANBHBIX BBIpOKEHUH. AunreOpa IEeMOHCTpUPYET 3HAYCHUE
MaTE€MaTUKH KaK S3bIKA JUIsI TIOCTPOCHUS MATEeMAaTHYECKUX MOJEJNeH, OMUCAHUs MPOIECCOB U
SBIICHUH peallbHOTO Mupa. B 3amaunm oOydenust anredpe BXOAAT TaKkKe JajbHeEilliee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHS, HEOOXOJUMOro, B YaCTHOCTH, JJIs OCBOGHHUS Kypca
WH(OpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTHBHBIX paccyxknenuid. IIpeoOpazoBanue
CUMBOJIGHBIX (OpPM BHOCHUT CBOH cHenuuYecKuii BKJIAJ B Pa3BUTHE BOOOPAKEHUS,
CIIOCOOHOCTEN K MAaTeMaTUYECKOMY TBOPYECTBY.

Copepxanne  (yHKIUOHATbHOTpAUUECKOW JIMHUM  HALIEIEHO Ha  IOJy4YeHHE
IIKOJIbHUKAMH 3HAaHUN O PYHKIMAX KaK BOKHEUIEH MaTeMaTHYECKON MOJEIH ISl ONMCAHUS U
MCCJIEIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B MpUpoje U oliecTBe. M3ydenne 3Toro
MaTepuana CrocOOCTBYET pAa3BUTHIO Yy OOYyYaIOIIUXCS YMEHHUsS HCIIONb30BaTh pa3lUYHbIC
BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MAaTEeMAaTHUKH — CJIOBECHBIE, CUMBOJUYECKHE, rpaduueckue,
BHOCHUT BKJIaJl B (JOPMUPOBAHNE TIPEJICTABICHUM O POJIM MATEMATUKHU B Pa3BUTHH IIMBUIM3ALAN

U KYJIbTYpBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo ywyeOHOMY MiaHy B 7—9 Kiaccax u3y4aeTcsl yuyeOHbI Kypc «AureOpay,
KOTOPBIN BKJIIOYAET CIIEAYIONINE OCHOBHBIC PA3eNbl couepxkaHus: «Uucna W BBIYHUCICHHS,
«AnredpanyecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIUN.

VYueOHbIl M1aH Ha U3ydyeHHe anreOpbl B 7—9 Kiaccax OTBOJIUT HE MeHee 3 yueOHBIX
94acoB B HEJEIII0 B TEUEHUE KAXKJOro roja o0ydeHuns, BCETo 3a TPH rojia 00ydeHus] — HE MEHee

306 y4eOHBIX 4acoB.

COJEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

7 Knacc



UYucna v BBIYMCICHUS.

JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOA OT OAHON (OopMBI 3amuicu Apodei K
apyroi. IloHATHE paMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPSAAOYUBAHUE PALIMOHAIBHBIX
yrcen. Apudmerndeckue IEHCTBUS ¢ PallMOHAIbHBIMU YKcIaMU. Pemienue 3amad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM II0OKa3aTEIEM: ONpEAEIIEHUE, IPeoOpa3oBaHuEe BBIPAKEHUN Ha
OCHOBE OTpE/IETICHHUS, 3aUCh OOJIBIINX Yncenl. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOU U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3aJad U3 peabHOU
IIPAKTUKU.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHATBHOCTH.

Anrebpanyeckue BhIpaXKeHHUs.

IlepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHHUS C NEPEMEHHOH. JlomycTUMBbIE 3HAYEHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYJIBL.
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpa)KEHUS, MPaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHH, MpaBuiia PaCKpPbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

OpHowieHbl 1 MHOTOWIEeHBI. CTeneHb MHOrouaeHa. CloxeHue, BBIMUTaHUE, YMHOKEHNE
MHOTOWICHOB. POpMyIIbl COKPAIEHHOIO YMHOMKEHHs: KBapaT CyMMBbl U KBaJIpaT Pa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKHUTEH.

YpaBHEHHsI U HEPABEHCTBA.

VYpaBHeHMEe, KOPEHb ypaBHEHUS, [TpaBuia IpeoOpa3oBaHusl ypaBHEHUS, PpAaBHOCUILHOCTD
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OIHOW IEPEMEHHOW, YUCIO KOPHEM JIMHEWHOIO ypaBHEHWS,
pelieHre JHMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3ajgaud. Pemnienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeitHOE ypaBHEHHUE C JBYMs NMEpEeMEHHBIMH U ero rpaduk. Cuctema AByX JTMHEHHBIX
YpaBHEHMI ¢ JBYMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
IIpumeps! perieHns TEKCTOBBIX 337a4 € TOMOIIBI CUCTEM YPaBHEHMI.

OyHKIUN.

Koopaunata Touku Ha mnpsimMoil. UMcnoBble NPOMEXYTKU. PaccTosiHMe Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpssmoyronbHast cucrtema koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa TOYKH Ha

KOOpAMHATHOM IuIocKOoCTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon



peanbHBIX 3aBucuMOcTel. [lonsarue ¢ynkiuu. I'padux dpyakuunu. CBoiicTBa
¢bynkuuid. Jlunerinas Qynkuus, e€ rpaduk. I'padux Gynakuuum y = Ix |. I'paduyeckoe

pELICHUE JINHEWHBIX YPABHEHUM U CUCTEM JIMHEHUHBIX YPABHEHUN.

8 knacc

Hucna v BBIYUCIICHHUS.

KBanparuslii kopeHb u3 uyucna. [lonstue 00 wupparuoHaabHOM uucie. JlecaTudHbie
IpUOJIMKEHUST UppALMOHANbHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBAJAPATHBIX KOPHEH U MX
IpPUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
YUCIIA.

Crenens ¢ 1enbIM [TOKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YKCa.

Anrebpanyeckue BhIpaXKeHHUs.

KBanpaThblii TpEX4IIEH, pa3I0KEHUE KBaPATHOIO TPEXUICHA HA MHOKUTEIIN.

Anrebpanyeckas aApoOb. OCHOBHOE CBOMCTBO anreOpamveckoil apodu. CroxeHue,
BBIUYUTAHNE, YMHOKEHHE, JIeJICHUEe airedpandeckux ApoOeil. PammoHanbHble BBIpQKEHUS M UX
npeoOpa3oBaHue.

YpaBHEHMSI U HEPABEHCTBA.

KBagparHoe ypaBHeHme, Gopmylia KOpHEW KBaJpaTHOTO ypaBHEHHs. Teopema Buera.
Pemenune ypaBHeHHMI, cBOAAIIMXCA K JMHEWHBIM M KBajapaTHbIM. I[Ipocteiimne npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTalvs YpPaBHEHUH C ByMs MEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs INEpEMEHHBIMU. lIpuMepbl pemeHus CUCTeM HENMHEMHBIX YpaBHEHHM C
JIBYMSI IIEPEMEHHBIMHU.

Perienue TekCcTOBBIX 3aau aNreOpandeckuM CrocoOOM.

UucnoBble HepaBeHCTBA U HX CBoOWcTBa. HepaBeHCTBO € OIHOM IIEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIMHeilHble HepaBeHCTBA ¢ OJHOM mnepemMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIUN.

[Tonsarue ¢pynkumuu. O6GNaCTb ONpeneNeHuss U MHOKECTBO 3HaueHH ¢pyHkunu. Crocoobl
3aJaHus QYHKIIHH.

I'paduk ¢yukuun. YUrenue cpoiictB ynkuuu no e€ rpaduky. IIpumepsl rpadukon
(GyHKIUH, OTpaXXaloLMX peanbHble mporecchl. OYHKINH, OMUCHIBAIONINE MPSIMYI0 U 00paTHYIO
TIPOIOPIMOHAJIBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIUK y = X2, Y = X, y=Vx, y =

|x|. T'paduueckoe perieHre ypaBHEHH W CHCTEM ypPaBHECHHIA.
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Hucna v BBIYUCIICHHUS.

PanmonansHbIe 4rcna, UPpalMOHAIBHBIC YHCIA, KOHCYHBIC B OCCKOHEUHBIC JIECATUIHBIC
npobu. MHOXECTBO JEHCTBUTENbHBIX YHCEN, JACHCTBUTENbHBIE 4YHCIA Kak OECKOHEYHbIe
JIecsITHUUHble  JapoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHHUE NEHCTBUTENBHBIX YWCEN, apu(METHYECKUE IEHCTBUS C JEWCTBUTEIHHBIMU
YUCJIaMHU.

Pa3mepbl 0OBEKTOB OKPYKAIOIIETO0 MHUpPA, AJIUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MHpE.

[TpubnmkEéHHOE 3HAYCHHWE BEIMYUHBI, TOYHOCTh NPUONIMKeHHUS. OKpYTJIeHUE YHCE.
[Ipuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUM.

VYpaBHEHUs U HEPABEHCTBA.

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOIAIINXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHwe ypaBHEHUH, CBOASIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl perieHuss ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEn
Pa3oKEHUEM Ha MHOXKUTEIIU.

Pemenue  npoOHO-pallMOHANBHBIX ~ ypaBHEHMM.  PemieHuMe  TEKCTOBBIX  3aja4
anreOpandecKuM METOOM.

VYpaBHeHHe ¢ ABYyMsI MepeMEeHHBIMU U ero rpaduk. PemieHue cucrteM ABYX JMHEHHBIX
YpPaBHEHUN C JBYyMs IIEPEMEHHBIMU. PerieHune cucreM ABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHENHOoe, a JApyroe - BTOPOW cTemeHu. I'paduueckas MHTEpIpEeTalysl CUCTEMbl ypaBHEHUH ¢
JIBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 anreOpandeckum crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHme cuUcTeM JIMHEWHBIX
HEpPAaBEHCTB C OJHOW mnepemeHHOM. KBaaparHbeie HepaBeHcTBa. UMCIIOBBIE HEPABEHCTBA U UX
CBOMCTBA.

Pemienne nuMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PellleHue CucTteM JMHEMHBIX
HEpaBEHCTB ¢ OAHOW mepeMeHHOW. KBanpatHble HepaBeHcTBa. I'padmueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS MEPEMEHHBIMU.

OyHKIUU

KBampatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI BEPIIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'pauxu pynkmmii: y=kx, y=kx+b, y=x?,



y=x3, y =vX, Y = |x|u u cBoiicTBa.

YucnoBsle MOCIIEI0BATEIBHOCTH U HIPOTPECCHH.

[ToHsiTHe YMCIOBOI MOCIEOBATEILHOCTH. 3aJaHUe TT0CIIEI0BATEIbHOCTH PEKYPPEHTHOM
bopmynoit u popmysoi n-rousneHa.

Apudpmerndeckass u  reomerpuyeckas —mporpeccud. DopMyabl  [I-TO  4iieHA
apu(pMETHYECKOIl U TeOMETPHYECKON IPOrPECCHil, CYMMBI IIEPBBIX ITYJICHOB.

N300paxkeHue 4wWICHOB apr(pMETHYECKOHl M TeOMETPUYECKOl MPOrpeccHil TOYKaMH Ha

KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

IINIAHUPYEMBIE IHPEAMETHBIE PE3YJIbTATBI OCBOEHMAA
IPUMEPHOM PABOYEN ITPOT'PAMMBI KYPCA (IIO TOJIAM OBYYEHHS)

OcBoeHne y4eOHOTO Kypca «Aurebpa» Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHUs
JOJDKHO 00ecneunBaTh JOCTH)KEHUE CIIeIYIOIINX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTAaTOB:

7 Knacc

Yucna u BBIYMCIICHHUS.

BrimonHATe, coueTass yCTHbIE M NMUCHMEHHBIE NPUEMBI, apu(mMeTHdeckue IEHCTBHUS ¢
panroHaIFHBIMU YMCIIAMHU.

HaxoauTh 3HaueHUs 4YUCIIOBBIX BBIPAKEHUH, MPUMEHSTH pa3HOOOpa3HbIE CIIOCOOBI M
npuéMbl  BBIYUCIEHHUS 3HAYeHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[lepexonuth OT 0HON QOPMBI 3amKcu Yucen K Apyroi (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHHBATH M YIIOPSIOYNBATH PAIIMOHAIBHBIC YUCIIA.

OKpyrisTh yucIa.

BBINONHATE NPUKUAKY U OLIEHKY pe3ysibTaTa BBIYMCICHUHN, OIICHKY 3HAYCHUH YHCIOBBIX
BbIpa)K€HU. BBIMONHATE 1EHCTBHS CO CTEMEHAMHU C HaTypaJIbHBIMU ITOKA3aTEISIMU.

[TpuMeHsTh MPU3HAKY IETUMOCTH, PA3JIOKEHNUE Ha MHOKHTEIIH HATYPaTbHBIX YHCEL.

Pemrate mpakTHKO-OPHEHTUPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOIIEHHEM BEITMYHH,
IPONOPLHUOHATIBHOCTBIO BEJIMYMH, IPOIIEHTAaMH, UHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PaCCMaTPUBAEMBIX O0BEKTOB.

Anrebpanyeckue BbIpaKEHHUS.

Hcnonb3oBarh anredpanyeckyrd TEPMUHOJIOTUIO M CHMBOJHKY, NPUMEHSATh €€ B

npolecce OCBOCHHsI y4eOHOTO MaTepHala.



HaxonnuTs 3HaueHust OyKBEHHBIX BBIPa)KEHUI MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BrImonHATe TpeoOpa3oBaHust ENOro BEIPAKEHUS B MHOTOWICH MIPUBEICHHEM MOT00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINOMHATE yMHOXEHME OJHOWICHA HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTIOYIIEH,
IPUMEHATH (HOPMYJIbI KBapaTa CyMMbl M KBaJipaTa pa3HOCTH.

OcylecTBIATh pa3oKEHUE MHOTOYJICHOB Ha MHOXHTEIN C IOMOIIbIO BBHIHECEHHS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMya COKpam&HHOTO
YMHOXEHHUS.

IIpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB MJIs pEIeHMs pPa3IMYHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHON TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HaTypalbHBIMU MTOKA3aTEISIMU JIJIs1 IPEoOpa3oBaHus
BBIPKEHUM.

YpaBHEHMSI U HEPABEHCTBA.

Pemare nMHENHBIE YypaBHEHUSI C OJAHOW MEPEMEHHOM, MPUMEHSS MpaBUia MEpPexoaa OT
UCXOJHOI'O ypaBHEHUS K pPaBHOCWIBHOMY eMy. IIpoBepsTh, sIBiseTCS JM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTH rpaduyeckre MeTOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOuparhs mpumepsl Hap YUCElN, SBISIOIIMXCS PELICHUEM JIMHEHHOIO ypaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM TIJIOCKOCTH TIpaduK JIMHEHHOTO YpaBHEHHs C JIByMs
NEepEeMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarp cuctemsl IByX JMHEMHBIX ypaBHEHHH € JByMsl NEpEMEHHBIMU, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pelaTh JUHEHHOE YpPaBHEHHE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHHH IIO
YCIIOBUIO 3a/layl, WHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJYyYEHHBIN
pe3ynbTar.

QyHKIUN.

N300paxkaTh Ha KOOPAMHATHOM MNpPSAMONH TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpAMHATaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHUCIOBBIE TPOMEXKYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATAM, CTPOUTH
rpa¢uku TuHeHHbIX QyHKIMNA. CTpouTh rpapuk QyHKIUM;; = [X|.

OnwuceiBaTh ¢ TOMOILIBIO (YHKUIUN HM3BECTHBIE 3aBHCUMOCTH MEXAY BEIMYMHAMU:
CKOPOCTb, BpeMs, pacCTOSHME, IIeHa, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTh, BpEMS,

00BEM paboTHI.



Haxonute 3HaueHne GpyHKIMHU 110 3HAYEHUIO €€ apryMeHTa.
[Tonumats rpaduyeckuii cnocod MpeacTaBIeHUS U aHAM3a WHPOPMALUHU, U3BJIEKATh U

MHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 knacc

Hucna v BBIYUCIICHHUS.

Hcnonp30BaTh HauvanbHbIE MPEACTABICHUS O MHOXECTBE ACMCTBUTEIBHBIX YUCEN IS
CpaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHMH, M300pa)xkaTh AEHCTBUTEIbHbIE 4YMCIAa TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[TpumMeHnsaTh MOHATHE apU(PMETHUECKOTr0 KBAaAPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHM, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOIHATH IPE0oOpa3oBaHMsl BbIpaKEHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJb3Yysl CBONCTBA KOPHEH.

Vcnonb30BaTh 3amucu OOJIBIIMX M MajbIX YUCENl C IMOMOIIBIO JECATUYHBIX IpoOel u
crenenet uucina 10.

Anrebpanyeckue BbIpaKEHHUS.

[IpuMeHATh MOHATHE CTENEHW C LENbIM I10Ka3aTesleM, BBINOIHATh HpeoOpa3oBaHUs
BBIPAXCHUI, CONEPIKALIUX CTEIIEHU C LIETIBbIM [T0OKA3aTEIIEM.

BbINONMHATE TOXAECTBEHHbIE NMPEOOPa30BaHMs PAllMOHAIbHBIX BBIPAKEHUN Ha OCHOBE
MpaBWJI AEMCTBUI HaJ] MHOTOWIEHAMHU U aJireOpandyeckuMH IpoOsiMHu.

PackianpiBaTh KBaspaTHBIN TPEXUIEH HA MHOYKHUTEIH.

[IpumensTh mnpeoOpa3oBaHUs BBIPAXKEHUN JUIsI pPELICHHs pa3IMyYHBIX 3a1ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.

YpaBHEHHsI U HEPABEHCTBA.

Pemars nnHeliHbIE, KBaApaTHBIE YPABHEHMSI M PALIUOHAIBHBIE YPAaBHEHUS, CBOISALINECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBOoaNTH IpOCTENIINE UCCIEA0OBAHUS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM YHCIIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YpaBHEHUE WIIU
CHUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

IlepexoauTh OT ciOBecHOH (OPMYIMPOBKH 3aJadd K e€ anreOpanyeckod MOJENu ¢
MOMOUIbI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYyYEHHBIN pe3yibTarT.

IIpuMeHsITh CBOMCTBA YHCIOBBIX HEPABEHCTB JIsl CPABHEHMSI, OLIEHKH, PEeLIaTh JINHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOW M MX CHCTEMBl, JaBaTh TIpadUUYEcKyl0 WIUTIOCTPALIUIO
MHO’KECTBA peLICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

OyHKIUN.



[loHUMaTh ¥ HUCTONB30BaTh  (YHKIMOHAIBHBIE TOHATHS M S3BIK  (TEPMHHBI,
CHUMBOJIMYECKHE O0O3HAYEHMS), ONPEACNIATh 3HAaucHHE (YHKLUHMU [0 3HAYEHHIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

CrtpouTs rpadHKH 2J1eMEHTApHBIX QyHKIMIA Buma:  y=kx, y=kx +b, y=x?,y=x5,

y:\/{ y = |x|; ommchiBaTh CBOWCTBAa YHCIOBOW (QYHKIHH 10 €€ rpaduKy.
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Uucna 1 BIYUCIICHUS

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIIBLHBIE YHCIIA.

BeinonuATe apudmernyeckue N1eiHCTBUS C pallMOHANIBHBIMU YHCIIaMU, COYeTasl YCTHbIE U
IMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCIICHUS] C UPPALMOHAIBHBIMU YU CIAMU.

HaxoauTh 3HaueHMsI CTeNeHel ¢ LeIbIMU [TOKa3aTe s IMU U KOPHEW; BBIYUCIIATh 3HAUECHUS
YHUCJIOBBIX BbIPAKEHUH.

OKpyrJiATh NEHCTBUTEIBHBIE YHUCIIA, BBIIOJIHATH NPUKUAKY pPE3yjbTaTa BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHEHHUsI U HEPABEHCTBA

Pemarp nuHeliHBIE W KBaJpaTHbIE YpaBHEHHS, YPABHEHMsI, CBOJSIIMECS K HUM,
npocTeinye ApoOHOPalOHATIbHBIC YPABHEHMSL.

Pemarp cucreMsl IByX JTUHEHHBIX YPAaBHEHHMU C JBYMsI IEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIUHEUHBIM.

Pemarp TekcTOBbIE 3a7auM aiareOpanyeckKuM CHOCOOOM C IOMOIIBI0 COCTABIICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

IIpoBoaUTH MPOCTEUILINE UCCIIEOBAHNS YPABHEHUM U CUCTEM YPABHEHMI, B TOM YHCIIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YPaBHEHHE WIIU
CUCTEMAa YPaBHEHUU pEIlIeHusl, €CIIU UMEET, TO CKOJIBbKO, U TIp.).

Pemate nuHeliHbIE HepaBEHCTBAa, KBaJpaTHblE HEPAaBEHCTBA; M300pakaTh pEIICHUE
HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3alIMCBIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucreMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO; M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOMH,
3aMMChIBaTh PELIEHHE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMUHBIX 3a/ad.

OyHKIUU

PacrioznaBath GyHKIIMHM U3yYEHHBIX BHJIOB.

Iloka3pIiBaTh CXeMaTHUYECKHU PACIIOJIOKCHUEC Ha KOOleHHaTHOﬁ IJIOCKOCTH Fpa(l)I/IKOB

dynkumii Buma: y=kx, y=kx +b, y=x%,y=x3, y=Vx, y = |x| B 3aBucHMOcTH OT



3Ha4YCHUI KO3(PPHUIIMEHTOB; ONTUCHIBATH CBONCTBA (DYHKITHIA.

Crtpouth u n300paXkaTb CXEMaTHUECKH Tpa(uKH KBaJpaTUYHBIX (DYHKIIMA, ONMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacnio3HaBaTh  KBaJipaTW4HYK (QYHKUMIO 10 (QopMmyse, MNPUBOJUTH IPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON KU3HHU, (PU3UKHU, FEOMETPHUH.

YucnoBble OCIEI0BATEIBHOCTH U IPOTPECCHH.

Pacrnio3naBath apu(pMeTHUECKYIO U TEOMETPUUECKYIO MPOTPECCHH MPHU PasHBIX CIOcobax
3aJlaHuUs.

BbINONHATE BBIYMCIEHHS C UCHOJIb30BaHUMEM (OpPMYT Nro uwieHa apupMeTHdeckod u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIHPHOCTH TOUYKAMH Ha KOOPIUHATHOM MIOCKOCTH.

Pemiate 3a1a4n, CBsI3aHHbBIE C YUCIIOBBIMH I1OCIEI0BATEIBHOCTSIMM, B TOM YHCIE 3aJjauu

U3 peasibHOM KU3HHU (C MCIIOIb30BAHUEM KAIbKYISTOPA, HU(POBBIX TEXHOJIOTHUH).

PABOYASA TIIPOTPAMMA VYYEBHOI'O KYPCA «T'EOMETPUS». 7-9
KJIACCBI

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

«MaremaTuKy y)K€ 3aT€M Y4YHUTh HaJ0, YTO OHA YM B MOPSALOK IPUBOIUTY, — IHCAT
BEIIMKUI pycCKHUM yd4eHblM Muxaun BacunbeBnd JIoMOHOCOB. 1 B 3TOM COCTOMUT OfHA U3 ABYX
nene oO0y4deHHs] T€OMEeTpUM KaK COCTaBHOW YacTH MaTeMaTUKHd B IIKOjJe. OTOW 1Leau
COOTBETCTBYET JlOKazaTejbHas JIMHUS TpenojaaBaHus reomerpuu. Crenys mpencTaBiIeHHON
paboueil mporpamMMe, HaunMHasi C CEIBMOTO KJacca Ha yPOKax reOMETpUH O0yJaroluiics yuuTcs
IIPOBOJUTE JTOKA3aTEJIbHBIE PACCYKIEHHUs, CTPOUTH JIOTUYECKHE YMO3AKIIIOYEHHS, JOKa3bIBaTh
VCTUHHBIE YTBEPKICHHS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOAUTH PACCYKICHUSA «OT
MPOTUBHOTO», OTIMYATh CBOICTBA OT IPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE YTBEPIKICHUS.
VY4yeHuk, OBJaJEBIIMNA MCKYCCTBOM pacCyXJaThb, OyleT NPHUMEHSATh €ro M B OKpYXKarolen
KU3HU. I B 5TOM COCTOUT BaKHOE BOCIIMTATEIILHOE 3HAYEHUE U3YUYCHUS T€OMETPUH, IIPUCYILEE
MMEHHO OT€YE€CTBEHHOW MAaT€MaTHYECKON IIKOJIE.

Bropoii nenpro n3ydeHnst TeOMETPUN SIBISIETCS UCIIOIb30BAHNE €€ KAK HHCTPYMEHTA IIPU
pELICHMH KaK MaTeMaTHYeCKMX, TaK W IMPAKTUYECKUX 3a4ad, BCTPEUYAIOIIUXCA B PEAIBHOU
#HU3HU. OKOHUMBUIMHA KypC T€OMETPUM ILIKOJBHHK JOJDKEH OBITh B COCTOSHUM ONPEICTUTDH
reOMeTpUUECKyI0 (DUrypy, OmucaTh CIOBAMU JAHHBIA 4YepTEX WM PUCYHOK, HAWTH IUIONIA]b

3€MCJIIBHOI'0 ydacTKa, pacCUHUTaThb HGO6XOHI/IMYIO JJIMHY OIITOBOJIOKOHHOI'O Kabensa Win



TpeOyemble pa3Mephl rapaxka Jjsi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOpasi, BHIUUCIUTENbHAS
JUHUS B W3YYCHUU TEOMETpUHU B Iikoiie. JlaHHas mpakTHYecKas JUHUS SIBISETCS HE MEHee

BAKHOM, UEM MEPBAs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Cornacno ydeOHOMY IUtaHy B 7—9 Kiaccax u3ydaeTcs y4eOHbIH Kypc «'eomerpusi»,
KOTOPBII BKJIIOYAeT CIIEAYIOIINE OCHOBHBIE pa3ienbl cofepxkanus: «I'eomerpuyeckue Gurypsl u
HUX CBOICTBAY,

«I3mMepeHne TeoMEeTpUYECKUX BEJIWYUH», a Takxke «JlekapToBbl KOOpAMHATHI Ha
TUTOCKOCTHY, «BekTope», «JIBrmxenns miockoctu» U «lIpeodpasoBanust mogoous».

VY4eOHblil I1aH NpeaycMaTpuBaeT U3ydyeHHe TeOMEeTpUH Ha 0a30BOM YPOBHE, UCXOs U3
He MeHee 68 y4eOHBIX YacoB B yueOHOM Tojly, BCEro 3a Tpu rojaa oOydenus — He meHee 204

qacCoB.

COJEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

7 Knace

Havansnpie nonstus reomerpuu. Touka, mpsmasi, OTpPe30K, Jiyd. Yroia. Buiel yrios.
BeprukansHple U CMeXHBIE yribl.  buccektpuca yria. JlomaHas, MHOTOYTOJIBHUK.
ITapayieabHOCTD U MEPIEHAUKYIAPHOCTD MPSIMBIX.

Cummerpuunble  ¢urypsl. OcHOBHblEe CcBOMCTBa oceBod cummeTpuu. Ilpumepsr
CUMMETPHUH B OKPYKAIOIIEM MUDE.

OcCHOBHbIE TIOCTPOEHHSI C TIOMOIIbIO LUPKYJIs M JIMHEHWKHU. TpeyroiabHuK. Bbicora,
MenraHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOe1peHHBII 1 PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa W TpU3HAKK PAaBHOOEIPEHHOro TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa M NPU3HAKK MApaJIENbHBIX NpsAMbIX. CymMMa yIJIOB TpeyrosibHHKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpssMoyronbHBI TpeyroJbHUK. CBOMCTBO MEIUaHbl IMPSIMOYTOJIBHOIO TPEYTrOJbHHUKA,
NPOBEAEHHOW K runoreHyse. [Ipu3sHakum paBeHCTBA IPSAMOYTOJIBHBIX TPEYTrOJBHHUKOB.
ITpstMOyTONBHBIN TPEYToJIBHUK € yrioM B 30°.

HepaseHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OONbIIEH CTOPOHE TpeyroibHUKA. [lepneHIuKysap 1 HaKJIIOHHAS.

I'eomerprueckoe MecTo TOuYeK. buccekTpuca yria M CepeIWHHBIA NEPHNEHAUKYIAp K



OTPE3KYy KaK FeOMETpUYECKHE MECTA TOYEK.
OkpyXHOCTb M Kpyr, XOpJa M JAMAMETp, UX CBoOilcTBa. B3aumHOe pacrnosokeHue
OKpYXHOCTH M npsiMoil. KacarenbHas u cexymas K oKpyxHOCTU. OKpYXHOCTb, BIIUCaHHas B

yroii. Bnincannasi 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 knacc

UYersipéxyronpauku. [lapamienorpamMm, €ro nmpu3Haku M CBOWCTBA. YacTHBIE Cily4au
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJapaT), UX HpU3HAKU U cBoiicTBa. Tpanenws,
paBHOOOKas Tpaneuus, e€ cBoiicTBa u mpusHaku. [IpsaMoyronbHas Tpanenus.

Meron yaBoenust meauanbl. LleHTpanbHas cummerpus. Teopema daieca U Teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEeyroibHUKA U Tpanenuu. LlenTp macc TpeyroybHuKa.

[Tonobue TpeyroiabHUKOB, ko3 duument nonodus. [IpusHaku mogo0us TPEyroibHUKOB.
[TpumeHneHnne no100ust PH PEIICHUH TPAKTUUECKUX 3ajau.

CpoiicTBa momaneit reomerpudeckux ¢uryp. @opmysnbl Ui IWIOMAAN TPEYTOJIbHUKA,
napaenorpaMmma, pom6a u tpanenuu. OTHOIIEHHE TUIOIIAAe NOJOOHBIX (QUTYD.

Beruuciienue miomanei TpeyrolbHUKOB U MHOIOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu pemIeHUHITPAKTHYECKUX
3aja4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa NPSMOYTOJBHOIO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

Bnucannble M LIEHTpAIBHBIE YIUIBI, YIOJl MEXIY KacaTelIbHOM M XOPAOWU. YTIbI MEKIY
XopAaMM U CEeKyIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacrioyio’)keHre ABYX OKpyxHocTed. Kacanue oxpyxnocreil. OOmue KkacarelbHble K JABYM

OKPYKHOCTSIM.

9 knacc

Cunyc, xocunyc, taHreHc yrioB oT O mo 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOX1eCTBO. DOPMYJIBI IPUBEICHUSI.

Pemenne TpeyronpHMKOB. Teopema KOCHHYCOB W TeopeMa CHHYCOB. PerneHue
MPAKTUYCCKUX 3aaa4 C UCITOJIb30BAHUEM TCOPEMBI KOCUHYCOB U TCOPEMEBI CUHYCOB.

[IpeobpaszoBanue momobus. [lomobre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpon3BeACHUH OTPE3KOB XOP/, TEOPEMBI O IIPOU3BEACHIH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTelIbHOM.

BexTtop, nnuHa (MOAydb) BEKTOpA, COHAINPABJICHHBIE BEKTOPbI, MPOTHUBOIOIOKHO



HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalUy HAaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 0 IBYM HEKOJUIMHEApHBIM BeKTOopaM. KoopaunaTel BEKTOpA.
CkasipHO€ ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUs NPSIMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHNE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYIOJIbHUKHM. [[nuMHa OKpy:KHOCTH. ['pagycHas u paauaHHas Mepa
yIJla, BBIYMCIEHUE JUIMH 1yT OKpy:KHOCTeH. I1nomane kpyra, cekropa, CErMeHTa.

JIBU>KeHHMsI  TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU  ¢Guryp (dIeMeHTapHbIE

npeacrasienus). [Tapamiensubiii neperoc. [ToBopoT.

IIJTAHUPYEMBIE IHNPEAMETHBIE PE3YJIbTATBI OCBOEHMSA
IMPUMEPHOM PABOYEN ITPOT'PAMMBI KYPCA (IIO TOJJAM OB YUYEHHS)

OcBoenne yueOHOTO Kypca «['eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3OBaHUS
JOJDKHO 00ecneunBaTh JOCTH)KEHUE CIISIYIOIINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

7 Knacc

Pacrio3naBaTh H3yueHHBIE TE€OMETpUYECKHE (UTYpBI, OMNPENENATh WX B3aUMHOE
pacmojio)keHue, u300pakaTb T€OMETpUYECKUE (UTYPBI, BBIOJHATH UYEPTEKU 110 YCIOBHUIO
3anaun. V3MepsATh JMHENHbIE W YITIOBbIE BEIMYMHBI. PemaTh 3a7auM Ha BBIUMCIICHHUE IJIMH
OTPE3KOB U BEJIMYHH YIJIOB.

ITpoBouTh IpyOyl0 OLIEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYUH IPEIMETOB B pealbHOMH
JKU3HU, pa3MepoB MPUPOIHBIX O00BEKTOB. Paznuyarh pasmepbl 3THMX OOBEKTOB IO MOPSIKY
BEJIMYMHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

Ilonp30BaTbcsd TNpU3HAKAMU pPaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh IPU3HAKA U
CBOICTBa pPaBHOOEIPEHHBIX TPEYTOJIBHUKOB NpU pelieHuu 3aaad. IlpoBoauth sornueckue
paccyXkJeHHsT C HCIHOJIb30BaHUMEM TreoMmeTrpuieckux TeopeM. Ilonb3oBaTbecsi mpU3HAKAMU
paBeHCTBa NMPSAMOYIOJIbHBIX TPEYTrOJbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEAEHHON K TMIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUYECKUX 3a/1a4.

Onpenensite NapajijieIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauIeIbHOCTh MPSAMBIX C TOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBoANTH BBIUMCIEHHS M HAXOAUTh YHMCIOBblE W OyKBEHHbIE 3HAYEHMs YIJIOB B

TCOMETPHUICCKUX 3agadax C HCITIOJIB30BaHHUEM CYMMBbI YTJ0B TPECYroJIbHUKOB n



MHOTOYT'OJIbHUKOB, CBOWMCTB YTIJIOB, OOpa30BaHHBIX IMpH IEPECEUECHUU ABYX NapalieIbHBIX
IIPSMBIX CEKyIIel. PemaTe npakTHYecKue 3a1a4n Ha HaX0K/ICHUE YIJIOB.

Brnaners MmMoOHATHEM TreOMETPHUYECKOTO MECTa TOYEK. YMETh OIpPENeNsiTh OUCCEKTPHUCY
yIJla ¥ CEPEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

@opMynHpOBaTh ONPEAECIECHUS OKPYKHOCTU M KPyTa, XOpJAbl U JHAMETPA OKPYKHOCTH,
MI0JIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOKMCTBA ITPU PELICHUH 3aa4.

Brnaners moHsATHEM ONMMCAHHOW OKOJIO TPEYTrOJbHHUKA OKPYKHOCTH, YMETh HAXOHUTh €€
ueHTp. [loap3oBaThecs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MIEPECEKat0TCs B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBIE IEPIEHIUKYISAPbl K CTOpPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biagere noHATMEM KacaTelbHOM K OKPY)KHOCTH, IIOJb30BAaTbCs TEOPEMOU O
NEePHEHANKYJISIPHOCTH KacaTeIbHOM U pajinyca, IPOBEAEHHOTO K TOUKE KACAHHUSI.

[lonb30BaTbest MPOCTEHIIMMH T€OMETPUYECKUMU HEPaBEHCTBAMM, IIOHUMATh UX
IIPAaKTHYECKUM CMBICII.

HpOBOI{I/ITI) OCHOBHBIC TCOMCTPHUYCCKHUC ITOCTPOCHUS C ITIOMOIIBIO UPKYJIIA U JIMHEHKU.

8 knacc

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, I0JIb30BATHCA HX
CBOICTBaMHM NPU PELIEHUH FT€OMETPUUECKUX 3a/1au.

[IpuMeHTh CBONMCTBA TOYKHM IIEPECEUEHHMS] MEIHMAaH TPEYroJbHHMKA (LIEHTpa Macc) B
pelIeHny 3a1ay.

Brnanets noHsATHEM cpelHEN TMHUU TPEYTrOJbHUKA U Tpareluuu, IPUMEHITh UX CBOWCTBA
IIpU pPEIICHHH reomerpudeckux 3anad. llomp3oBarthes Teopemoinn Pameca W TEOpEMOU O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PEIIEHUS MPAKTUYECKUX 3a/1a4.

[IpuMeHsATh TpU3HAKKW MOJOO0US TPEYroJIbHUKOB B PpEIIEHUH T€OMETPUUYECKHX 3ajad.
[Tonb3oBatbesa Teopemoit Iludaropa st pemieHus reoMeTpUUYECKUX M MPaKTHYECKUX 3ajad.
Ctpouth MaTeMaTHUECKyK0 MOJI€Jb B MPAKTUYECKUX 3a/ayaX, CaMOCTOSITENIbHO MPOBOJIUTH
4epTEX U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Bnagers moHATHAMM CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOrO yIja MIpSIMOYTOJIbHOTO
TpeyrojiabHuKa. [1071p30BaThCS 3TUMHU MOHITUSMH JUIS PEIIEHUs TPAKTHUECKUX 3ajau.

Boruncnsate  (pa3nuyHBIME - crloco0amM) — IUIOIIA[b  TPEYroJibHMKAa U IUIOHIaId
MHOTOYTOJIBHBIX ~ (puryp (monb3yach, TIA€ HEOO0XOAWMO, KalbKylsaTopoMm). IIpumeHsaTsh
MIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Bnagerp MOHATHSMHM BIMCAaHHOTO M LEHTPAJbHOIO YIJia, HCIHOJIB30BAaTh TEOPEMBI O

BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyIIMMH) U YIiie MeXay KacaTelbHON U XOpaoi



IIPU PELIEHNN T€OMETPUYECKUX 3a/1a4.

Bnanerp moHsATHEM ONMCAHHOIO YETHIPEXYrOJbHUKA, IPUMEHSTh CBOWCTBA OIMMCAHHOIO
YeThIPEXYTOJbHUKA IIPU PEILICHUH 3a/]au.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTHUKE -CTPOUTHh MAaTEMaTUYECKHE MOJEIH IS
3aJa4 peajibHON KU3HU U POBOJAUTH COOTBETCTBYIOIIUE BHIYUCICHUS C IPUMEHEHHEM MOJ00us

U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATBKYIATOPOM).

9 knacc

3HaTh TPUTOHOMETPUYECKHE (YHKIMHU OCTPBIX YIJIOB, HAXOAUTh C MX IOMOIIbIO
pa3jMyYHbIE 3JEMEHTHl IPSIMOYTOJBHOIO TPEYroJbHUKa (  «pEUIEHUE MPSIMOYIOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (C MOMOLIBI0 KaJIbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[lonp30oBaTbecs  opMysnaMu  HPUBEJCHMS M OCHOBHBIM ~ TPUTOHOMETPUYECKUM
TOKJIECTBOM JUIsl HAXOKIEHHSI COOTHOIIEHUN MEX]ly TPUTOHOMETPUUYECKUMHU BETUYUHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKIACHUSI Pa3IMUHBIX 3JIEMEHTOB
TPEyrojbHUKa ( «pEelIeHHEe TPEyrojbHUKOB»), IPUMEHATh MX IPU PELIEHUH I'€OMETPUUYECKUX
3ajay.

Bnamerp moOHATHMSAMH TIpeoOpa3oBaHUs IMMOAOOWS, COOTBETCTBEHHBIX DIIEMEHTOB
nonoOHbIx Quryp. Ilonp3oBaThCsi CBOWMCTBAMHM MMOAOOMSI TNPOU3BOJIBHBIX (UTyp, YMETh
BBIYUCIIATh JJUHBI U HaXOJIUTh YIJIbl y MOAO0OHBIX (uryp. [IpuMeHsATs cBoicTBa MOJ00MS B
NPaKTUYECKHX 3a/1a4ax. Y METh IPUBOAUTH IPUMEPHI TOJJOOHBIX (PUTYp B OKPY>KAIOLIIEM MUDE.

[Tonb30BaTbesd TEOpEMaMU O MPOU3BEACHUU OTPE3KOB XOp, O MPOU3BEIACHUHM OTPE3IKOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

ITonp30BaTbcs BEKTOpaMH, IMOHMMAaThb MX TEOMETPUYECKMH W (U3NYECKUN CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETPUYEcCKUX M (u3ndeckux 3ajad. [IpuMeHSTH CcKanspHoe
MIPOU3BE/IEHNE BEKTOPOB JJIsl HAXO0XACHUS JUIMH U YIJIOB.

[lonb30BaTbcs METOJOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTh €ro B pEIICHUU
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.

Bnaners MOHATUAMU NPAaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPY)KHOCTH, JJIUHBI TyTU
OKPYKHOCTH M paJMaHHOM Mepbl YIjla, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acrem.
[TpyMeHSTh MOy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

HaxoauTe ocu (WM LEHTPBI) CUMMETPUU (QUTYp, MPUMEHSATh JBMKCHHS IUIOCKOCTH B
IIPOCTEHIINX CITydasX.

[IpuMeHsTh MONydYeHHbIE 3HAHMUSI HA MPAKTUKE, CTPOUTh MAaTeMaTH4YEeCKHEe MOJETH IS

3aga4 peam)HofI JKU3HH U IPOBOJUTHE COOTBETCTBYIOIINE BBIYUCIICHUSA C IPUMCHCHHUEM HOJ106I/I$I



U TPUTOHOMETPHUUECKUX (DYHKITHH ( TOTB3YSACH, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).
PABOYAS ITPOT'PAMMA
YUEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA». 7—9 KJIACCBI

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM I1M(GPOBOM MHUPE BEPOSTHOCTh M CTAaTHUCTHKA MPHOOPETAIOT BCE
OOJIBIIIYI0 3HAYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTHUYECKUX MPHIOKEHUH, TaK U UX POJU B
o0Opa3oBaHNM, HEOOXOIUMOM Ka)KIOMY ueloBeky. Bospacraer uwucino mpodeccuit, mpu
OBJIAJICHUN KOTOPBIMU TpeOyeTcsi Xxopomias 0a3oBas IMOATOTOBKA B OOJIACTH BEPOSITHOCTU U
CTaTHCTUKH, TakKas IMOATOTOBKAa BaKHA JUIS TMPOJOJDKEHUS OOpa3oBaHUsl W IS YCHEHIHON
pohecCuOHATILHON Kapbephl.

Kaxxapiii yenoBek MOCTOSHHO MPUHUMAET PELICHHS Ha OCHOBE HMMEIOIIMXCSA Y HEro
JaHHBIX. A i1 0OOCHOBAHHOTO MPUHATHUS PELICHHUS B YCIOBUAX HEIOCTaTKa WM HM30BITKA
uHpopmanui HEOOXOJAUMO B TOM HYHCIE XOpOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIIJICHUE.

NMenHo mosToMy OCTpO BcTaia HEOOXOAMMOCTh CGHOPMHUPOBATH y OO0y4YarOUIUXCS
(GyHKIIMOHAIBHYI0O TPaMOTHOCTh, BKIIOYAIONIYIO B ce0sf B KayecTBE HEOTHEMIIEMOM
COCTaBIISIIONICH YMEHHE BOCIPUHUMATh W KPUTHYSCKH AHATU3UPOBATH HH(POPMAIIHIO,
MPEACTABICHHYIO B pa3UYHbIX (opmMax, TMOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX
peaNbHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.
3HAaKOMCTBO C OCHOBHBIMH TIpPHUHIIMIIAMHU cOOpa, aHaluW3a W TPEACTaBICHUS TaHHBIX U3
pa3NIUYHBIX cdep KU3HU 00IIECTBA U TOCYapPCTBA MPUOOIIAET 00YUYaIOIIUXCs K 00IIeCTBEHHBIM
uHTepecaM. lM3yueHne OCHOB KOMOMHATOPHKM pPa3BUBACT HAaBBIKM OpraHM3allMM Iepedopa u
nojcuéra 4Yucjia BapHaHTOB, B TOM YHUCJE, B MPHUKJIAJAHBIX 3ajJadaX. 3HAKOMCTBO C OCHOBaMU
Teopun rpadoB co3maér marematuyeckuil (yHAaMEHT Ui (OPMUPOBAHUS KOMIIETEHIUN B
obsacti MHPOPMATUKHU U ITUPPOBBIX TeXHONOTHI. [ToMuMO 3TOTO, TPH U3YUEHUH CTATUCTUKH U
BEPOATHOCTH O0OOTallaloTCs NPEICTaBICHUS YyYalluXcsi O COBPEMEHHOM KapTWHE MHpa U
METOJIaX €ro HCCIeNOBaHus, (OPMUPYETCS] TOHMMAaHHUE POJM CTATUCTHKU KaK HCTOYHHKA
COLIMATILHO 3HAYMMOU MH(OPMAILIUU U 3aKIIAABIBAIOTCS OCHOBHI BEPOSTHOCTHOTO MBITIICHUSI.

B cooTBercTBHM ¢ JaHHBIMH TEISIMH B CTPYKTYpEe NIPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh M CTAaTUCTHKa» OCHOBHOW IIKOJIbI BBIIETCHBI CIEAYIOIIME  COJIEpKaTelbHO-
METOJAMYECKUE JIMHUU:

«IIpencraBneHue JNaHHBIX M OMHUCATENIbHAs CTATUCTUKA»; «BeposTHOCTBY; «DIEeMEHTHI
KOMOWHATOpHUKNY; «BBenenue B Teopuro rpadosy.

CoaepmaHHe JINHUHA ((Hpe}ICTaBJ'IeHI/Ie JaHHBIX W OIIKUCATCIIbHAA CTAaTHCTHKA» CIIYXXHUT



OCHOBOH i1 (hOpMUPOBAHHS HABBIKOB paOOTHI ¢ MHPOPMALMEH: OT YTCHUS U UHTEPIPETAUN
uH(poOpMaIlMK, TPEACTAaBICHHOW B Ta0iuiax, Ha JuarpaMmax © rpadukax g0 cOopa,
MNpCaACTaBJICHUA U aHaJIn3a JaHHBIX C UCIIOJIB30BAHUEM CTATUCTHUYCCKUX XAPAKTCPUCTUK CPCAHUX
u pacceuBaHus. PaboTast ¢ maHHBIMH, O0yYaromuecs ydaTcs CUMTBHIBATh U MHTEPIPETUPOBATH
JIAHHBIC, BBIIBUTaTh, apryMEHTHPOBATh W KPUTHKOBATh NMPOCTEUIIME THIIOTE3bI, Pa3MBIILISITH
HazQ (l)aKTOpaMI/I, BBI3bIBAOIIIMMHA U3MCHYUBOCTD, U OLICHUBATH UX BJIIMAHUC HA PACCMATPHUBACMBIC
BCJIMYHMHBI U ITPOLCCCHI.

WHTYUTHBHOE  TIPEACTAaBICHHE O  CIyYalHOH  WM3MEHYHMBOCTH,  HCCIICJIOBaHUE
3aKOHOMEPHOCTEH M TEHICHIMA CTAHOBUTCS MOTHUBUPYIOIICH OCHOBOH UIsl M3YYEHUS TEOPUHU
BEPOSTHOCTEH. Bosbioe 3HauCHHE 3/1eCh UMEIOT MPAKTUYCCKHUE 3a/IaHusl, B YACTHOCTH OIIBITHI C
KIIAaCCUYCCKUMH BCPOATHOCTHBIMU MOJCIISIMU. Iloustue BCPOATHOCTU BBOJUTCA KaK MEpa
npaBaononodus ciyvaiiHoro coObitus. [Ipu w3ydeHHMH Kypca oOydaromipecs 3HAKOMSTCS C
OPOCTEHIIMMU  METOJIaMU  BBIYMCIICHUS BEPOSTHOCTEH B CIyYalHBIX JKCIEPUMEHTaX C
PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMH UCXOAaMH, BEPOATHOCTHLBIMU 3aKOHAMH, IO3BOJIAIOIINMUA
CTaBUTb W pClIaTb 0oJiee CII0KHEBIE 3a1ayi. B KypC BXOIAT Ha4YaJIbHBIC MPCACTABJICHHUA O
CIIyualiHBIX BEIMYMHAX W MX YHUCIIOBBIX XapaKTCPUCTHKaX. TakkKe B paMKax 3TOro Kypca
OCYILECTBIISICTCSI 3HAKOMCTBO OOYYAIOLIMXCS ¢ MHOXKECTBAMH U OCHOBHBIMH OIECPAIMSIMU HaJI
MHOXCECTBAMH, pPACCMATPUBAIOTCA HNPUMCPbBI NPUMCHCHHUA I PCIICHHA 3adad, a TaKiKe
HCIIOJIB30BAHUA B APYTUX MATCMATUYCCKUX KypCaxX U y‘-Ie6HI)IX npeamMeTax.

MECTO YYEBHOT' O KYPCA B YUEBHOM IIVIAHE

B 7—9 kiaccax u3y4aercs Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOPBIH BXOJST
pasacinbI: «HpCZICTaBJ'IeHI/IC JaHHBIX U OIIxcareiibHass CTaTUCTHUKA, ((BepOSITHOCTI)»; «DIIEMEHTEI
KOMOWHATOpHUKNY; «BBenenue B Teopuro rpadoy.

Ha u3ydeHue maHHOTO Kypca OTBOIUT 1 y4eOHBIN Yac B HEJIENIO B TEUCHHE KAXKIOTO rojia

o0yuenus, Bcero 102 yueOHbIX Haca.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

7 Knacc

[IpencraBnenne NaHHBIX B BHJAE TaONWIl, AUarpaMm, TpadukoB. 3aroiaHEHHE TaOJuIl,
YTEHHE U MOCTPOEHHE quarpamm (CTOJIOUKOBBIX (CTOI0UYATHIX) U KPYroBbiX). UreHue rpadukoB
peanbHBIX TpoleccoB. V3BnedeHue MHPOPMALUHU U3 JUarpaMM M TaOJIUI, HCIIOJIb30BAaHUE U
UHTEpHpeTays JaHHBIX.

OmnucarenpHas CTaTUCTHKA: cpefHee apudMeTHuuecKoe, MeIMana, pa3mMax, HauOobIIee 1

HauMeHbIllee 3HaYeHHUs] Ha0opa YHUCIIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHON H3MEHUYUBOCTH.



CrydaifHbIN DKCIIEPUMEHT (OIIBIT) U clydaifHoe coObiTHe. BeposTHocTh u yactota. Ponb
MaJIOBEPOATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpojie U B obmecTBe. MoHeTa U
UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. CreneHp BepmmHbL Yucio péOep W cymMmapHas CTEleHb
BepmuH. [Ipencrarienue o cBsizHoctu rpada. Lenu m nukisl. [Iytu B rpadax. O6xon rpada
(¥iIepoB IyTh).

[IpencraBnenne 00 opueHTUpoBaHHOM Tpade. Permennme 3amad ¢ momomsio Tpados.

8 knacc

[IpencraBnenne AaHHBIX B BUAE TaOmHI, AUarpamm, rpadukoB. MHOECTBO, DJIEMEHT
MHOJKECTBA, IMOAMHOXecTBO. Omnepanuu HaJl MHOXECTBaAMHU: OOBEAUHEHME, IEpEeCceUeHUE,
nononHeHue. CBolicTBa omnepauuil Haj, MHOXKECTBAMH: IIEPEMECTUTENIBHOE, COYETATEIbHOE,
pacrpeeuTeNbHoe, BKIOYeHHs. Mcronb3oBaHue rpadUyecKoro IMpeacTaBIeHHs MHOXECTB
JUISL OIUCAHMsI peaJIbHBIX MTPOLIECCOB U SBJICHUH, pU PELIECHUH 3a/1a4.

N3mepenue paccenBaHus JaHHBIX. JlUcrepcuss M CTaHAAPTHOE OTKJIOHEHUE YHMCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

OneMeHTapHble COOBITHS cilyyaiiHoro ombiTa. CiydvaiiHble coObiTusa. BepostHOCTH
coObITHii. OMBITEI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU. CiydailHBI BBIOOD.
CBsi3pb MEXJy MaJOBEpPOSTHBIMU M NPAKTHUECKU JOCTOBEPHBIMH COOBITUSIMH B IPUPOJIE,
o0111eCcTBE U HayKe.

HepeBo. CBoiCTBa [€pEBBEB: E€OUHCTBEHHOCTh IIyTH, CYLIECTBOBAHME BHUCSIYEH
BEpILMHBI, CBSI3b MEXAY YHUCIOM BepIIMH U uyucioM pédep. IlpaBuno ymHoxkeHus. Pemenue
3a/1a4 ¢ TOMOIIBIO TpadoB.

[TpotuBomnonoxHsle coObiTusA. Juarpamma Oitnepa. OObeIMHEHHE U IEepecedeHue
cobbiTuil. HecoBMmecTHble coObiTHa. DopMysa CIIOKEHUS  BEpOSTHOCTEH.  YcCIOBHas
BeposATHOCTb. [IpaBuino ymHoxenus. HesaBucumsie coObiTus. [IpencraBnenue skcnepuMeHTa B
BHJIE JepeBa. PemieHne 3aa4 Ha HaXO0XKJICHUE BEPOSITHOCTEW C MOMOIIBIO JIepeBa CIy4alHOIo
AKCIIEPUMEHTA, IUarpaMm DUiepa.

9 knacc

[IpencraBnenue naHHBIX B BUJE TAaOJIUIL, qUarpamm, rpaduKoB, HUHTEpIpETalys JaHHbBIX.
YreHue u nocTpoeHue Tabiull, AuarpaMm, rpauKoB M0 peabHbIM JIaHHBIM.

IlepectanoBku u ¢akropuan. Coyeranuss u uucio coueranuid. TpeyronbHuk Ilackans.
Pemienue 3a1a4 ¢ UCMoOIb30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BeposTHOCTb. CiyyaiiHbli BBIOOp TOUKH U3 (PUTYpHI HA MIJIOCKOCTH, U3

OTpe3Ka U U3 Iyr'd OKPYKHOCTH.



Ucnbiranue. Ycnex u Heyaawa. Cepus wucnbeiTaHuid 10 mnepBoro ycmnexa. Cepus
ucnslTaHuil bepuymnu. BepostHocTr coObITHIA B cepun ucnibiTanuii bepHysn.

CrnyuaiiHas BeIMYMHA U pacHpelesIeHUE BEpOATHOCTEH. MareMaTH4yeckoe OXKUIAHUE U
mucnepeus. IIpuMepsl MareMaTH4eCKOro 0XXHMAAaHUSA KaK TEOPETHYECKOIO CPEIHEro 3Ha4YeHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAAHUE U JUCIIEPCUS CIydYallHOW BEIMYUHBI «YUCIIO YCIIEXOB B
CepHUH UCHBITAHUN bepHym».

[Tonsatue o 3akoHe OONMBIINX yucel. MI3MepeHne BeposSTHOCTEH ¢ MOMOIIBIO YacToT. Poib
Y 3Hau€HHE 3aKOHa OOJIBIINX YKCEN B IPUPOJE U OOIIECTBE.

IINTAHUPYEMBIE INPEAMETHBIE PE3YJIbTATBI OCBOEHMAA
MNPUMEPHOUN PABOYEM ITPOT'PAMMBI KYPCA (ITO TOOJAM OBYYEHU )

Hpe,[[MeTHLIe pe3yiabTaThl OCBOCHUSA KypCa ((BepOSITHOCTL M CTaTUCTHKa» B 7—9 Kilaccax

XApaKTCPUIYIOTCs CICAYIOIMIUMU YMCHUSMU.

7 Knacc

Yurate uHbOpMaIUIO, MPEJCTABICHHYIO B TaOJHIAX, HAa AMarpamMmax; HpeICTaBIATh
JTaHHbIE B BUJE TAOIUI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYrOBBIE) IO
MacCUBaM 3HAYEHUM.

OnwuceBaTh M WHTEPIPETUPOBATh pPEaTbHBIC YHCIOBBIE IAaHHBIC, INPEICTABICHHBIC B
Tabnuiax, Ha AuarpaMmax, rpagukax.

Hcnonb3oBaTh Afisi ONMUCAaHUS JIaHHBIX CTATUCTHUYECKHE XapaKTePUCTUKH: CpelHee
apudMeTHIecKoe, MeIuaHa, HanOoJbIllee U HAaNMEHBIIIee 3HAYCHUS, pa3Max.

Nwmets mpenctaBieHue O cilydyallHOM M3MEHYMBOCTH Ha TNpUMeEpax IeH, (pu3mdecKkux
BEJIMYMH, AaHTPOMOMETPUYECKUX JIaHHBIX; UMETh TNPEJCTaBICHHE O CTaTUCTUYECKON

YCTONYUBOCTH.

8 knacc

W3Bnekath W mpeoOpa3oBbIBaTh HMH(OpMAIMIO, TNPEACTaBIEHHYI0 B BUAE TaOJHI,
JMarpaMmm, rpaukoB; IPeACTaBIATh JaHHbIE B BUE TaOJHIl, AUarpamMm, rpauKoB.

OnunceiBaTh JTaHHBIE C MTOMOIIBIO CTATUCTUYECKHUX IOKA3aTeNIeW: CPEIHUX 3HAYECHHN U
Mep paccenBaHMs (pa3Max, JUCIEPCUsl U CTaHJApPTHOE OTKJIOHEHHE).

HaxoauTe 4acTOTHI YMCIOBBIX 3HAYEHUH W YaCTOThl COOBITHH, B TOM YHCIE IO
pe3yJbTaTaM U3MEpPeHUN U HaOJII0ICHUH.

HaxomuTh BeposSTHOCTHM CiydalHbIX COOBITHMMI B  OIBITaxX, 3Has BEPOSTHOCTU

SJICMCHTApPHBIX CO6BITHI71, B TOM YHCJIC B OIIBITaX € PaBHOBO3MOXHBIMU 3JJICMCHTAPHBIMH



COOBITHSIMH.

Hcnonb3oBark rpaduueckue MOAETH: IEPEBO CIYYaHOTO JKCIIEPHUMEHTA, JUarpamMmbl
DOlinepa, ynuciaoBas npsmasl.

OnepupoBaTh TMOHATUSIMH: MHOKECTBO, IIOJMHOKECTBO; BBINIOJHATH OIEpaIldy Haj
MHOXECTBaMHU: OOBEAMHEHUE, TMEPECCUYCHHUE; IMEePEUYHCIATh AIEMEHThl MHOXKECTB;, IPUMEHSTH
CBOMCTBA MHOXKECTB.

Hcnonb3oBark Tpaduveckoe MpEACTaBICHUE MHOXKECTB U CBSI3€H MEXAy HHUMH IS
OTHMCAHUs TMPOIECCOB M SBJICHWUW, B TOM YHCJIC NPH PEIICHWH 3a1ad W3 JPYIHX Y4eOHBIX

MPEIMETOB U KYPCOB.

9 knacc

W3Bnekatb u 1peoOpa3oBbIBaTh HMH(POPMALUIO, MPEACTABIEHHYIO B  Pa3IMYHBIX
UCTOYHUKAX B BHJE TaOJUL, JuarpamMM, IpauKoB; MPeJICTaBIATh JaHHbIE B BUAE TaOMIL,
qUarpamm, rpa(ukos.

Pemarp 3a1aun OpraHu30BaHHBIM NEPEOOPOM BAapUAHTOB, a TAKXKE C HCIIOJIb30BAHUEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hcnonbp30BaTh ONUCATENIBHBIE XapaKTEPUCTUKH Ul MACCUBOB YHMCIIOBBIX JAHHBIX, B TOM
YUCJIE CPEHUE 3HAYCHUS U MEPBl PACCEUBAHMSL.

HaxomuTh 4acTOoThl 3HA4eHMH U 4YacTOThl COOBITHS, B TOM 4YHCIE IOJB3YSICh
pe3ysbTaTaMH MPOBEAEHHBIX U3MEPEHHUI U HAOII0IEHU.

HaxoauTh BEpOATHOCTH CilydailHbIX COOBITUH B HM3y4YEHHBIX ONBITaX, B TOM YHUCIIE B
OMbITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU, B CEPUSIX WCIBITAHUN IO MEPBOTO
ycnexa, B Cepusax UCIbITaHUN bepHyiu.

NMets npeacraBiaeHue o CIydalHON BEIIMYUHE U O PACIIPEIEICHUN BEPOSTHOCTEM.

Hwmetsb npescTaBieHrne O 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B

CJly4alfHOM U3MEHUUBOCTHU U O POJIM 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOLIECTBE.

TEMATHYECKOE INTAHUPOBAHHUE MATEMATHKA 5 -9 KIIACC
5 KIIACC

No HaumenoBanue ’ KonuuecTBo uacoB DnexTpoHHBIE (ITUPPOBLIC)
/T pa3zienioB U TEM Beero|[Kontposnbhsie|[Ipaktideckue 00pazoBaTebHBIE PECYPCHI
HpOTpaMMBI paboTHI paboTHI
1 ||HaTtypanbeHble yncna. 43 1 bubauoreka [JOK
[eiicTBus ¢ https://m.edsoo.ru/7f4131ce
HaTypaJbHBIMHU YHCIIaMU
2 ||Harmspnast reometpusi. 12 2 bubnuoreka [IOK
JIMHUY HA TIOCKOCTH https://m.edsoo.ru/7f4131ce
3 ||OOBIKHOBEHHBIE TPOOH 48 1 bubnuoreka [JOK
https://m.edsoo.ru/7f4131ce



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

4 |Harnmsgnast reoMeTpus. 10 1 bubnunoreka [IOK
MHOTOyTroJIbHUKH https://m.edsoo.ru/7f4131ce

5 ||decaruunsle npodu 38 1 bubauoreka [JOK

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

6 ||Harmsnnas reometpusi. o 1 bubauoreka [JOK
Tena u Gurypsr B https://m.edsoo.ru/7f4131ce
POCTPAHCTBE

7 |[[loBropenue u 0606menue| 10 1 bubnunoreka [IOK

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

OBUIEE KOJIMYECTBO 170 4 4

YACOB I10 ITPOTPAMME

6 KJIACC

Ne HawnmenoBanue pa3ienoB u Tem | KonmuaectBo yacos | OnekrpoHHble (1(pPOBEIC)

n/n NIPOrPaMMBI Beero|[Konrponssre || TpakTnueckue o0pazoBaresbHbIe PeCypChl

L paboThI paboThI

1 |HarypanbHble uncia 30 1 bubmmnorexa LIOK

L https://m.edsoo.ru/7f414736
Harnsimaas reomerpust. I[psmere 7 1 bubanoreka IIOK

| ||na muockocTH https://m.edsoo.ru/7f414736
Jpobu 32 2 1 bubaunoreka [JOK

L https://m.edsoo.ru/7f414736
HarnsigHas reomeTpust. 6 1 bubaunorexa LIOK

| |[Cummerpus https://m.edsoo.ru/7f414736
Bripaskenus ¢ 6ykBaMu 6 1 bubnunorexa LIOK

L https://m.edsoo.ru/7f414736
Harmsinaas reomerpusi. @urypsl 14 1 1 bubanoreka IIOK

| ||na muockocTH https://m.edsoo0.ru/7f414736
[TonoxuTensHbIE 1 40 2 bubmmoteka IJOK

| ||oTpuiiaTenbHble uncna https://m.edsoo.ru/7f414736
[IpencraBnenue qaHHBIX 6 1 Bubmmoreka IJOK

L https://m.edsoo.ru/7f414736
Harnsgnas reomerpusi. @urype B|| 9 1 bubmmorexa LIOK

| ||mpoctpancTse https://m.edsoo0.ru/7f414736

10 ||[ToBTOpeHue, 0600IIEH e, 20 2 bubaunoreka [JOK

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

OBUIEE KOJIMYECTBO YACOB 170 12 5

10 TTPOTPAMME

TEMATHUYECKOE IIVIAHUPOBAHMUE AJITEBPA

7 KJIACC

No Haumenosanue KonunuecTBo uacoB DOnekTpoHHbIE (IUGPOBLIE)

/T pa3ziesioB U TEM Beero|[Kontpomsasie| [Ipaxtrueckie 00pa3zoBaTebHBIC PECYPCHI

IpOrpaMMBI paboTHI paboTHI

1 ||Ymcna v BEIUMCICHUS. 25 2 bubnuoreka [JOK
ParroHaIbHbIE YKCIa https://m.edsoo.ru/7f415b90

2 ||[Anrebpanueckue 27 2 bubnuoreka [IOK
BBIPOKCHHUS https://m.edsoo.ru/7f415b90

3 ||[YpaBHeHus u 20 2 bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90

‘4 HKOOpZ[I/IHaTBI U TpaduKu. H 24 H 2 H HEI/I6J'II/IOTCKa HOK
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No HaunmenoBanue ‘ KonuuecTBo uacoB ‘ DneKkTpoHHbIE (IU(PPOBHIE)
/1 pa3esioB U TeM Beero|Kontponsasre| [Ipaxtuueckie 00pa3oBaTeNbHBIE PECYPCHI
[porpaMmMel paboTHI paboTHI
| || oysximan | | | | https://m.edsoo.ru/7f415b90 \
5 |[[loBTOpeHue u 6 2 bubnunoreka [IOK
06061eHne https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO 102 10 0
UACOB I1O ITPOI'PAMME
8 KJIACC
Ne || HaumenoBanue paznenoB u teMm || KomnuectBo yacos ‘ DnexTpoHHbIE (ITUPPOBEIC)
n/m MIPOrpPaMMBbI Beero|[Kontponbhbre o0Opa3oBaTeNbHbIE PECYPCHI
paboThl
1 |YUwmcna v BEIYHCIICHUS. 15 2 [[BubmmoTtexa LIOK
KBaapaTtHbie KOpHH https://m.edsoo.ru/7f417af8]]
2 |Yucna u Beruncienus. CTeneHs ¢ 7 1 [[bubmuoteka [IOK
IIEJTBIM TTOKa3aTeIeM https://m.edsoo.ru/7f417af8]]
3 ||AnreOpandeckue BRIPAKEHUSI. 5 [[BubnuoTexa [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8]]
4 ||AnrebpandecKkue BRIPAKEHUS. 16 1 [[BubnuoTexa [JOK
Anredpanueckas Ipoob https://m.edsoo.ru/7f417af8]]
5 ||YpaBHeHus u HepaBEHCTBA. 17 1 [[bubmuoTeka [IOK
KBaznpaTHbie ypaBHEHHUS https://m.edsoo.ru/7f417af8]]
6 |[YpaBHEHUS U HEpAaBEHCTBA. 13 1 [[BubnuoTexa [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f417af8]]
7 |[YpaBHEHUS U HEPABEHCTBA. 12 1 [[BubmuoTexa [JOK
HepaBeHctBa https://m.edsoo.ru/7f417af8]]
8 ||®ynkiuu. OCHOBHBIE TOHATHS 4 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f417af8]]
9 || ®@ynkuuu. Yncnoeie GyHKIMA 9 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f417af8]]
10 |[ToBTOpeHUE U 0600IICHNE 4 2 [[BubmunoTeka [JOK
https://m.edsoo.ru/7f417af8]]
‘I[06aBI/ITL CTPOKY ‘
OBIIEE KOJIMYECTBO YACOB 102 10
[10 TTPOT'PAMME
9 KJIACC
Ne || HammeHoBaHME pa3/ielioB U TEM ‘ KommgectBo yacos ‘ DnexTpoHHbIe (ITUPPOBBIC)
/o MPOrPaMMBbl Beerol|[Kontporsbie|[[[pakTidecke 00Opa3oBaTebHbBIE PECYPCHI
L] paboTsl paboTel
1 |Ymcna v BHIYMCICHUS. 9 [[BubmunoTexa [JOK
| | HeiicTBUTENbHBIE YKCTIA https://m.edsoo.ru/7f419d08]]
2 ||YpaBHeHus v HepaBeHCTBa. || 14 [[BubmuoTexa [JOK
YpaBHEHHsI ¢ OTHOM https://m.edsoo.ru/7f419d08]]
MepEeMEHHON

‘YPaBHeHI/ISII/IHepaBeHCTBa. H 14 H

|

[BuGmoTexa LIOK |
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No

HanmenoBanue pazienos u Tem

KonnyectBo yacos

DnexTpoHHble (ITUPPOBBIC)

H/H nporpaMmbl Bcero KOHTpOHLHBIC HpaKTI/I"IeCKI/Ie 06pa30BaTeanbIe PECYpPChI
L] paboTe paboTEI

l:HCI/ICTeMBI ypaBHCHHI H “ “ Hhttps://m.edsoo.ru/7f419d08]]
4 ||YpaBHeHHUs U HepaBeHCTBa. || 16 2 [[PubmuoTexa [JOK

| |HepaBencTsa https://m.edsoo.ru/7f419d08]]
S ||DyHKIMH 16 1 [[bubauoreka IIOK

- https://m.edsoo.ru/7f419d08]]
6 |Yucnosbie 15 2 [[bubmmoTeka [IOK

| ||mocnenoBarensHOCTH https://m.edsoo.ru/7f419d08]]
7 |[[ToBTOpEHue, 0000IICHNE, 18 2 [[bubanoreka IIOK

| |[cucremaru3anus 3HaHMH https://m.edsoo.ru/7f419d08]]
‘I[OG&BI/ITL CTPOKY

OBILIEE KOJIMYECTBO 102 10 0

YACOB I10 TTPOTPAMME

TEMATHYECKOE INTAHUPOBAHUE I'EOMETPUSA

7 KJIACC
Ne || HanmeHnoBanue pa3nenoB u KonnuecTBo 4yacos ‘ DNEeKTPOHHBIE
n/m TCM [IPOTPAMMBI Bcero||[Konrponsusie||[IpakTuyeckue (mucposrie)
paBOTEI paBGOTEI o0Opa3oBaTebHbIC
pecypcehl
1 |[[Ipocreiime reomeTpudecKue 14 1 Bbubmmoreka IJOK
(burypsI 1 UX CBOUCTBA. https://m.edsoo.ru/7f415e2e
3MepeHne reoMeTpuYeCcKux
BEJIMYHH
2 |[TpeyronpHuKH 22 1 bubauoreka [JOK
https://m.edsoo.ru/7f415e2e
3 |lapamnensHble NpsiMbIE, CymMMa 14 1 Bubmuoteka [JOK
VIJIOB TPEYTOJbHHUKA https://m.edsoo.ru/7f415e2e
4 ||OKpyXHOCTb U KPYT. 14 1 bubaunoreka [JOK
I'eomMeTprYecKre MOCTPOSHHUS https://m.edsoo.ru/7f415e2e
5 |[[TloBTopenue, oboOMICHNE 3HaHMI|| 4 1 bubaunoreka [JOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 68 5 0
10 TTPOTPAMME
8 KJIACC
Ne || HaumeHoBaHue pa3zienoB u KonuuectBo yacos ‘ DNEeKTPOHHBIE
n/m TEM MpOTPaMMBI Bceero|[KonTtponbubie||[Ipaktudeckue (m¢posbie)
paBOTHI paBoOTHI o0pazoBaTenbHbIE
pecypchl
1 |[YeTbipéXyronpHUKU 12 1 bubmmoreka IJOK
https://m.edsoo.ru/7f417e18
2 ||Teopema ®aneca u Teopema o 15 1 bubnuoreka [IOK
MPOTIOPIIHOHATBHEBIX OTPE3KaX, https://m.edsoo.ru/7f417e18
TIOJJOOHBIE TPEYT OJIEHUKH
3 |[Inomaxns. Haxoxnenue 14 1 bubmmoreka IJOK
IUTONIaIeH TPEYTOJBHUKOB https://m.edsoo.ru/7f417e18
MHOTOYTOJIEHBIX (DUTYD.
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Ne || HaumenoBanue pa3jaenos u ‘ KomuecTBo yacos ‘ ONEKTPOHHEIE
n/m TCM HPOrPAMMBI Bcero|Kontponsusie|[IpakTuyeckue (uposrie)
paBoOTbL paBoTbI oOpa3oBarebHbIE
pecypchl
I HHJ’IOHI&I[I/I MOJOOHBIX pUTyp “ “ “ “ ‘
4 ||Teopema Iludaropa u Hauana 10 1 bubmmotexa LHOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
5 ||Yrusl B oOKkpyXHOCTH. 13 1 bubnnoreka [IOK
BrivicaHHbIe U OITUCAHHBIE https://m.edsoo0.ru/7f417e18
YEeTHIPEXYTOJIbHUKH.
KacarenbHbie kK OKpY>KHOCTH.
Kacanwne oxpyxHuocrei
6 |[[loBropenue, oboOIICHHE 3HAHUH|| 4 1 bubmnoreka IIOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB 68 6 0
[10 I[TIPOT'PAMME
9 KVIACC
Ne || HammeHnoBaHMe pa3[esioB ¥ TEM IPOTPAMMBI | KomnmaectBo wacos | OnekrpoHHble (1U(POBEIC)
n/n Bcero||KonTponpasie||[IpakTnaeckuie 06pasoBaTeNbHbIe peCypehl
. PaboTHI paboThI
1 ||Tpuronomerpusi. TeopeMbl KOCHHYCOB 16 1 bubmmnorexa LIOK
| ||cunycos. Pemenue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 ||[Ipeo6pa3oBanue momobust. Metpuueckue || 10 1 bubanoreka IIOK
| |[cooTHOIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
3 ||Bexropsr 12 1 bubmoteka IJOK
L] https://m.edsoo.ru/7f41al2c
4 ||IexapTOBBI KOOPMHATHI HA IMJIOCKOCTH 9 1 Bubnuoteka [IOK
L] https://m.edsoo.ru/7f41al2c
5 ||[IpaBunbHBIE MHOTOYTOJIBHUKY. [ITHHA 8 Bbubmmnorexa LIOK
OKPYXXHOCTH H IUIONIAIb KPyTa. https://m.edsoo.ru/7f41al2c
| ||[Bpruncnienue riomaien
6 ||dBrKeHHS TUIOCKOCTH 6 Bubmuoteka [JOK
L] https://m.edsoo.ru/7f41al2c
7 |[lToBTOpEeHME, 0000IICHNE, 7 2 Bubmmoreka IJOK
| ||cucTemarusanus 3HaHUH https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOI'PAMME

TEMATHYECKOE INTAHUPOBAHHUEYYEBHOI'O KYPCA «BEPOATHOCTDb "

CTATUCTUKA»

7 KIIACC

No Haumenosanue KonunuecTBo uacoB DOnekTpoHHbIE (IUGPOBLIE)

/T pa3zienioB U TEM Beero|[Kontpomsasre|[Ipaktiyeckue 00pa3zoBaTeNbHBIC PECYPChI

[pOrpaMMBI paboTHI paboTHI
1 |[[IpencraBnenue naHHBIX 7 2 bubnuoreka [IOK
https://m.edsoo.ru/7f415fdc

2 ||Onucarensuas 8 1 bubnuoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc

3 ||Cayugaitnas 6 1 bubmmoreka IJOK
U3MEHYMBOCTD https://m.edsoo.ru/7f415fdc
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Ne HaumenoBanue KonunuecTBo yacoB ‘ DneKkTpoHHbIE (IU(PPOBHIE)
/1 pa3esioB U TeM Beero|Kontponsasie|[Ipaktiueckue 00pa3oBaTeNbHBIE PECYPCHI
HporpaMMBI paboTHI paboTHI
4 ||BBenmenue B TeOpHIO 4 bubnnoreka [IOK
rpa¢oB https://m.edsoo.ru/7f415fdc
5 ||BeposarHOCTh 1 yacToTa 4 1 bubnnoreka IIOK
CIY4ailHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 ||O6o0menue, 5 2 bubnmoreka IJOK
CHCTEMAaTU3alns 3HAHUNU https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO 34 2 5
YACOB I10 ITPOTPAMME
8 KJIACC
Ne HaumenoBanue ‘ KonndecTtBo yacos DOnexTpoHHBIE (ITUPPOBEIC)
n/m pa3nenoB U TeM Beero|Kourtponshsie|[[Ipaktnueckue o0pa3oBaTenbHbIE PECYPCHI
HpOrpaMMBl paboThI paboThI
1 |[lloBTOpenwue kypca 7 4 bubauoreka IIOK
KJacca https://m.edsoo.ru/7f417fb2
2 ||Onucarensuas 4 bubauoreka [IOK
crartuctuka. PaccenBanue https://m.edsoo.ru/7f417fb2
TaHHBIX
3 |[MHoOxecTBa 4 bubnmoreka IJOK
https://m.edsoo.ru/7f417fb2
4 ||BeposSTHOCTH CITy4ailHOTO 6 1 bubauoreka [IOK
COOBITHS https://m.edsoo.ru/7f417fb2
5 ||Benenue B Teopuro 4 bubauoreka IIOK
rpados https://m.edsoo.ru/7f417fb2
6 ||Cnyuaiinbie coObITHS 8 bubnuoreka IJOK
https://m.edsoo.ru/7f417fb2
7 ||O606menue, 4 2 brnommrorexa IIOK
CHCTEMATU3alUs 3HAHUN https://m.edsoo.ru/7f417fb2
OBILEE KOJIMYECTBO 34 2 1
UACOB I10 ITPOTPAMME
9 KJIACC
Ne ||HaumeHoBaHue pa3ienoB U KonnuectBo yacos ‘ DNEeKTpPOHHBIE
n/m TEM TIpOrpaMMBI Bceero|[KontponbHbie||[Ipaktudeckue (m¢posbie)
paBOTHI paBOTHI oOpazoBaTesbHbIE
pecypcesl
1 ||[ToBTOpenue xypca 8§ Kinacca 4 bubauoreka [JOK
https://m.edsoo.ru/7f41a302
2 |/9neMeHTh KOMOMHATOPUKH 4 1 bubmuoteka IJOK
https://m.edsoo.ru/7f41a302
3 |leomerpuueckasi BEpOSITHOCTh 4 Bubmoteka IJOK
https://m.edsoo.ru/7f41a302
4 ||Acnsitanus beprymm 6 1 bubmorexa LIOK
https://m.edsoo.ru/7f41a302
5 ||Cnyuaitnast BenmuumHa 6 bubnuoreka [JOK
https://m.edsoo.ru/7f41a302
6 ||O6o0menne, KOHTPOIb 10 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a302
|OBLLEE KOJIMYECTBO YACOB || 34 | 1 I 2 I
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Ne
/o

HaunmenoBanue pa3nenoB u
TEM HpOI‘paMMBI

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTrueckue
paboThI

DJIEKTPOHHBIE
(unpoBeie)
oOpa3oBaTebHbIC

pecypchl

10 [IPOTPAMME
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