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MOSACHUTEJBHAS SAIITMCKA

[Iporpamma mo matemaTuke ajisg oOydaroumxcs 5-9 kimaccoB pa3zpaboTaHa
Ha ocHoBe ®I'OC OOO. B nporpaMme o MaTeEMaTUKE YUYTECHBI UJIEU U TOJI0KEHUS
KOHILICTILIUY Pa3BUTH MaTeMaTH4YecKOoro oOpazoBanus B Poccuiickoit denepanumu.

[IpeameToM MaTeMaTUKH ABISIIOTCSA (GyHAAMEHTAIbHBIE CTPYKTYPbI HAIIIETO
MUpa - T[POCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOIIECHUS (OT
IIPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM OINBITE, 1O JOCTAaTOYHO
CIIOXHBIX, HEOOXOJMMBIX JUJII Pa3BUTHS HAYYHBIX M TPUKIATHBIX HJEH).
Maremaruueckue 3HaHUSA OOECIIEUMBAIOT MMOHMMAHHUE MPHUHIMIIOB YCTPOMICTBA U
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCHPUATHE U  HHTEPIPETALUIO
COLIMAJIBHOM, SKOHOMHUYECKOW, MOJUTUYECKON MH(POPMALMH, JAIOT BO3MOMXKHOCTb
BBINIOJIHATH PACYETHI U COCTABIIATH AJITOPUTMBI, HAXOIUTh U PUMEHATH (POPMYJIBI,
BJIAJETh MPAKTUYECKUMH NPHUEMaMU F€OMETPUUYECKUX U3MEPEHHUI U MOCTPOEHUH,
YUTaTh MHPOPMALIMIO, TPEICTABICHHYIO B BUAE TaOJMI, AMarpaMM U IpaduKoB,
XUThb B YCIIOBUSX HEOMNPENEIEHHOCTH W IMOHUMATh BEPOSITHOCTHBIM XapakTep
CITy4yalHbIX COOBITUM.
N3yuyenue marematuku (GopMupyer y OOy4arolUXcs MaTeMaTHYEeCKUH CTUIIb
MBIIUICHUS, TPOSBISIIOUIMNACA B ONPENENEHHBIX YMCTBEHHBIX  HaBBbIKaX.
OOyyaroluecs 0CBauBalOT TAKUE MPUEMBI U METOABI MBILUICHUS, KAK UHIYKIHUS U
NeAyKIusi, 0000IIeHne W KOHKpPETH3allus, aHallu3 U CHHTE3, KJIacCUPUKaIUsS U
cucreMarusauus, abcrparupoBaHue U aHanorus. OOBEKTHl MaTEeMaTHUECKUX
YMO3AaKJIIOUEHHUI, TMpaBUjia MUX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHS (OPMYIHPOBATH,
O00OCHOBBIBaTh U JOKa3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT JIOTUYECKOE
MBIIIEHHUE. N3yuyenue MaTEMaTUKH oOecrnieunBaeT (dopmupoBaHue
QITOPUTMHYECKOW KOMITIOHEHTHI MBIIUICHUS U BOCIHMTAHHE YMEHUH NIEeWCTBOBAThH
N0 3a/JIaHHBIM AJITOPUTMAM, COBEPILEHCTBOBATh HW3BECTHBIE WM KOHCTPYUPOBAThH
HOBBIE. B mpoliecce pelieHus 3a1a4 - OCHOBOM Yy4eOHOM ESITeIbHOCTH Ha ypOKax

MAaTCMAaTUKHU - PAa3BHUBAIOTCA TBOPUYCCKaA U IIPUKIaaAHasA CTOPOHBI MBIIIJICHUA.



OOyuenne MaTemMaTHKe IaET BO3MOXKHOCTb DPa3BUBATh y OOY4YaIOIIUXCS
TOUHYIO, pPallMOHAIbHYI0 U MH(GOPMAaTHUBHYIO peyb, YMEHHUE OTOMpaTh Hauboee
MOJIXOJISIIINE SI3bIKOBBIC, CHMBOJIMYECKUE, TPa(UUECKUEe CPEeICTBA JIJISl BHIPAKECHUS
CYXJICHHUI 1 HATJISAHOTO UX MPEICTABICHHUS.

[Ipy wu3ydeHHMM MaTEMaTHUKW OCYIIECTBISETCS 00Iiee 3HAKOMCTBO C
METOJJaMU TO3HAHUS JCHCTBUTENBHOCTH, TMPEACTABICHUSIMH O TpeaMeTe U
METOAaX MaTeMaTHKH, UX OTIMYUU OT METOJOB JPYTUX €CTECTBEHHBIX U
I'YMaHUTapHBIX HAyK, 00 0COOEHHOCTSX MPUMEHEHUS MAaTEMaTHKH Ui PEIICHUs
HAyYHBIX U MPUKJIAJHBIX 3a]1a4.

[TpropuTeTHBIMH LIETAMU O0yUEHUSI MaTeMaTUKE B 5-9 Kilaccax SBIISIOTCS:

(opMupOBaHUE IIEHTPAIbHBIX MATEMAaTHYECKUX NOHATUHN (YMCII0, BEIUYUHA,
reoMmeTpuyeckas (purypa, nepeMeHHast, BEpOATHOCTb, (DyHKLUSA),
00eCTIIeunBAIOIINX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUIECKOTO
oOpa3oBaHus 00yYaIOLIUXCS;

MOJIBEJICHUE 00YYaIONINXCs HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTeMaTUKH U OKPY>KAIOIIET0 MUpPa, MOHNMAaHUE MAaTEMAaTHKHU KaK
gacTH 00IIeH KyIbTyphl YEIOBEUECTBA,

pa3BUTHE UHTEIUICKTYaIbHBIX H TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
NO3HABaTEJIbHOM aKTUBHOCTH, UCCIEA0BATENbCKUX YMEHUM, KpUTUUHOCTH
MBIIUIEHUSI, UHTEpeca K U3YYEHUIO MAaTEMaTUKU;

(dopmupoBanue GyHKIIMOHAILHOW MaTEMaTUYECKON rpaMOTHOCTH: YMEHHUS
pacro3HaBaTh MPOSBICHUS MATEMATUYECKUX MTOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYAIUsIX U IPU U3YUYECHUU JAPYTUX
y4eOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(dbopMyIMpOBaTh UX Ha S3BIKE MATEMATHKHU M CO3/]aBaTh MAaTEMAaTUYECKHUE MOJICIH,
IPUMEHATH OCBOCHHBIN MaTeMaTUYECKHI anmapar Ui peIeHus TPaKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIEHUBATH TOJTYUCHHBIC
pe3yabTaThl.

OcHOBHBIE IUHUM COZEPKAHUS MPOTPaMMBI IO MaTeMaTHke B 5-9 kiaccax:
«Yucna uW  BblUMCIEHUs», «Anrebpa» («Anrebpandeckue  BBIpaKEHU,

«YpaBHEeHHsI M HepaBeHCTBa»), «Dynkummn», «l'eomerpus» («I'eomerpuueckue



burypsl U HuX CBOWCTBay, «/I3MepeHHEe T€OMETPUUECKUX  BEIUYUHY),
«BeposTHOCTP M cTaTUCTHKA». JlaHHBIE JMHUM Pa3BUBAIOTCA NapAJUIEIBHO,
Ka)KJ1asl B COOTBETCTBUU C COOCTBEHHOM JIOTUKOW, OJJHAKO HE HE3aBUCHUMO OJIHA OT
JIPYroM, a B TECHOM KOHTAaKT€ U B3aUMOJICUCTBUMU.

ConeprxkaHue mporpamMmmsl 0 MaTEMAaTUKE, PACIPENEIEHHOE M0 To1aM

o0yueHus1, CTPYKTYPHUPOBAaHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
IPUHLKIINAIBHBIM BOIPOCaM 00ydaroImuecs o0paiiaiuch HEOAHOKPATHO, YTOObI
OBJIaJICHUE MAaTEMaTHYECKUMHU IMOHATHSAMU U HaBbIKaMH OCYIIECTBIISUIOCH
NOCJIEZI0BATEIBHO U MOCTYNATEIbHO, C COOJIIO/IEHUEM MPUHIUIIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYAJINCH B OOLIYIO CUCTEMY
MaTeMaTHUYECKUX MPEACTABICHUIN 00yUYatoUXCs, pPAaCIIUpsst U yriryouiss e,
o0Opa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.
B cootBerctBUM ¢ ®I'OC OOO MaremaTuka SIBISE€TCS 0053aTE€IbHBIM YYEOHBIM
IpPEeIMETOM Ha YPOBHE OCHOBHOro oOmero oOpasoBanus. B 5-9 knaccax
MaTeMaTuKa TPAJIULHUOHHO U3Y4aeTCsl B paMKax CIEIYIOUUX Y4eOHBIX KypCOB: B
5-6 kiaccax - kypca «Marematukay, B 7-9 knaccax - KypcoB «Anredpay (BKirovas
AJIIEMEHTBI CTATUCTUKHU U TEOPUH BeposiTHocTel) u «I eomeTpus». [Iporpammoit mo
MaTE€MaTUKEe BBOJAMTCS CaMOCTOSITENbHBIA yueOHbI Kypc «BeposTHOCTh U
CTaTUCTHKAY.

N3ydyeHne MareMaTHKW Ha YpPOBHE OCHOBHOIO 001iero o0Opa3oBaHUs
HAIpaBJIEHO HA JIOCTH)KEHHE OOYyUYalOLIMMUCS JHUYHOCTHBIX, METApPEIMETHBIX U
peIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB OCBOECHUS YU4EOHOTO IpeaMeTa.

JIM4HOCTHBIE  PE3yNbTaTbl OCBOEHUS NPOrpaMMbl MO  MaTEMaTUKE

XapaKTEPHU3YHOTCH:

1) maTpuoTHYECKOE BOCIIUTAHHE:

IIPOSIBJIEHUEM MHTEpECA K MPOLIIJIOMY U HACTOSIIEMY POCCUMCKOU
MaTE€MaTHKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCUUCKUX
MaTEMAaTUKOB U POCCUUCKOM MaTEMATUYECKOMN IIKOJIbI, K UCIIOJIb30BAHUIO dTUX
JOCTUKEHUM B IPYIHX HayKax U MNPUKIAAHBIX chepax;

2) IrpaXaaHCKOC U AYXOBHO-HPABCTBEHHOC BOCIIMTAHHUEC!



TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEH rpaskJaHINHA U Peau3allii €ro
npaB, MPEACTABICHHUEM O MATEMATUYECKUX OCHOBAX (QYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUN, TPOIEAYP IPaKAAHCKOTO 001IeCTBa (Hallpumep,
BBIOOPBI, OMIPOCHI), TOTOBHOCTHIO K 00CYKJIEHUIO THUECKHUX MPOOIIeM, CBI3aHHBIX
C MMPAKTUYECKUM MPUMEHEHUEM TOCTIKEHUN HAYKH, OCO3HAHUEM Ba)KHOCTU
MOPaTbHO-3THUECKUX MPUHITUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyaOBOE BOCITUTAHUE:

YCTaHOBKOM Ha aKTMBHOE yYacCTHE B PELICHUH IPAKTUUECKUX 3aj1a4
MaTeMaTUYECKO HAaNpaBJIE€HHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMaTHUECKOIO
o0pa30BaHMsI Ha POTSHKEHUH BCEH KU3HU JIJIs1 YCIIELTHONW PpOodhecCuoHaNbHOM
JESTEIIBHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM U
HOCTPOECHUEM MHAUBUIyaJIbHON TPACKTOPUU 0OPAa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) scTeTHYecKOe BOCIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUSATHIO
MaTeMaTHUeCKUX 0OBEKTOB, 33/1a4, PEIICHUH, PACCYKICHH, YMEHHUIO BUIECTh
MaTeMaTHYECKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOTO TIO3HAHUS:

OpHUEHTAIMEN B JESATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HbIX
IpecTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o01iecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKU KaK Cepbl YeITOBEUECKOM
JeSITEIbHOCTH, ATAOB €€ pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHS IUBUIIN3AIUH,
OBJIAZICHHEM S3BIKOM MaTEeMaTUKH U MaTeMaTHYECKON KYJIbTYpOl Kak CpeiCTBOM
MO3HAHUS MHUpPA, OBJIAICHUEM IPOCTEHIIMMU HaBbIKAMH MCCIIEI0BATENbCKON
JeSITEIbHOCTH;

6) ¢usmyeckoe BocnUTaHUE, (HOPMUPOBAHHE KYJIbTYPHI 3J0POBbS U
HYMOIIMOHAIIBHOTO OJIArOMOTyUHs:

TOTOBHOCTBIO MMPUMEHITh MaTeMaTHIECKUE 3HAHUS B HHTEPECaX CBOETO
3JI0pOBBS, BEACHUS 310pOBOT0 00pa3a KU3HHU (340pOBOE NUTAHUE,

cOaJIaHCUPOBAHHBIN PEXKUM 3aHIATUM U OT/AbIXA, peryjsipHas puznueckas



aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKA PEIICKCUH, IPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro YeI0BeKa;

7) DKOJIOTHYECKOE BOCITUTAHUE:

OpHUEHTAIMEH Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUM I PEIICHUs 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPY>KaIOIIEH Cpe/Ibl, TUTAHUPOBAHUS ITOCTYIKOB U
OLIEHKH UX BO3MOXKHBIX TMOCJIEACTBUN AJI OKPYKAIOMIEH Cpeibl, 0CO3HAHHEM
rJI00aJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MMyTel UX pelIeHus;

8) amanTanys K W3MEHSIONIMMCS YCJIOBHSAM COIMAIIBHOW W TMPHPOJIHON
Cpebl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBHUSIX HEONPEAEIEHHOCTH, TIOBBIIIEHUIO
YPOBHSCBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IS TEIbHOCTh, B TOM UHCIIE
YMEHUE YUUTHCA Y APYTUX JIOJCH, MPpUOOpeTaTh B COBMECTHOM JCSATEIHHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIMH U3 OITBITA IPYTHUX;

HEO0OXOMMOCTHIO B (POPMHUPOBAHMH HOBBIX 3HAHWH, B TOM YHCTIC
dbopMynIupoBaTh UIEH, MOHITHS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHUCIIC
paHee He U3BECTHBIX, 0CO3HABATH Je(PUIIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCTIPUHUMATD
CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH
MPUHUMAEMbIE pEUICHUs U ACUCTBUS, GOPMYIMPOBATH U OIICHUBATH PUCKU U
MOCJIENICTBUS, POPMUPOBATH OIIBIT.

B pesynbrare ocBOeHHS MPOTPaMMBI 110 MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1mero oopazoBanusi y oOydaromerocsi 0yayT chOpMUPOBAHBI METANPEIMETHBIC
pE3yNbTATHI, XapaKTEPU3YIOIIHECs OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATCIILHBIMU  JEHCTBUSAMH,  YHHUBEPCAJIBbHBIMH  KOMMYHHKATHBHBIMHU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

YHuBepcanbHbIe MO3HABATEIbHBIC JCHCTBHS 00ECTICUNBAIOT (POPMUPOBAHNE
0a30BbIX KOTHUTUBHBIX MPOIECCOB 00YUYaIOMIMXCS (OCBOCHHE METOJIOB MO3HAHUS
OKPYXAaIOILEro MUpa, MPUMEHEHUE JIOTMYECKHUX, HCCIIEOBATEIbCKUX OMNepaluii,
yMEHUM padoTaTh ¢ HHpopMaIuei).

Y oOyuaromerocss OyayT chOpMHpPOBaHBI CHEAYIOIMKE Oa30BbIE JIOTUYECKUC



JIEHCTBUS KaK YaCTh YHUBEPCATBHBIX TIO3HABATEIBHBIX YICOHBIX TCUCTBUI:

BBISIBIIATH U XapaKTEPHU30BaATh CYIIECTBECHHBIC TPU3HAKN MAaTEMAaTHIECCKUX
00BEKTOB, TTOHATUH, OTHOIICHUN MEX Ty TOHATHIMH, (POPMYIUPOBATH
OTIpeJICIICHNS TIOHSITHI, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAITUH,
OCHOBaHWsI 711 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;

BOCIIPUHUMATh, DOPMYITHPOBATH U TPEOOPA30BHIBATH CYKICHUS:
YTBEPAUTEIIbHBIE U OTpUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBopeurs B hakTax, JaHHBIX, HAOTIOJEHUAX U YTBEPKACHUSX, MIPEIaraTh
KPUTEPHUH JJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUMIA;

IIPOBOJUTH BBIBOJIBI C UCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIOUSHHH 110 aHAJIOTHH;

pa30OupaTh J0Ka3aTEIhCTBA MATEMATHICCKUX YTBEPKIACHUH (TIPSMBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIIEHO HECIIOKHBIC TOKA3aTeIbCTBA
MaTeMaTH4eCKuX ()aKTOB, BRICTPAMBATh apTyMEHTAITUIO, TPUBOANTH MIPUMEPHI
¥ KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

BBIOMpATh CIOCO0 pellieHus yueOHOM 3a1aun (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAMOO0JIEE MOIXO AN C YIETOM
CaMOCTOSATENLHO BBIICTIEHHBIX KPUTEPHUEB).

Y  oOyuaromerocss  OymyT  chopMHpoOBaHBI  cleayromue — 0a30BbIe
UCCJIEIOBATENILCKUE JIEUCTBUS KAaK 4YacTh YHHMBEPCAJIBHBIX IMO3HABATEIBHBIX
y4eOHBIX IeHCTBUI:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMUS,
bopMyIMpPOBaThH BOMPOCHI, (PUKCUPYIOIIHE TPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSATEIILHO YCTaHABIIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH THUITOTE3Y,
apryMEHTUPOBATh CBOO TIO3UITUIO, MHCHHUC;

IIPOBOIUTH TI0 CAMOCTOSTEIIFHO COCTaBICHHOMY TUTAHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHUE TIO YCTAHOBJICHHIO OCOOCHHOCTEH

MaTeMaTH4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;



CaMOCTOSITENIbHO (POPMYITHPOBATH OOOOIIEHHSI U BBIBOJIBI 110 pe3ybTaTaM
NPOBEAEHHOTO HAOIIOIEHUS, HCCIIEAOBAHNS, OLIEHUBATH JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, &  TaKXKE BBIIBUTATDH
MPEJINOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

VY oOy4arorierocs 0yayT copMHUpPOBaHBI YMEHHUS pad0TaThC HHPOPMAIIUCH
KaK 4acTh YHUBEPCAJIbHBIX MTO3HABATEIbHBIX YUEOHBIX JIEHCTBUIA:

BBISIBIISITh HEJJOCTATOYHOCTh U U30BITOUHOCTEUH(OPMAIIUY, TaAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

BBIOMpATH, aHATTU3UPOBATh, CUCTEMATU3UPOBATh HUHTEPIIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpAaTh hopMy npeacTaBiacHUss HHGOPMAIIUU U WILTIOCTPUPOBATH
pelaeMble 3314l CXeMaMu, TuarpaMMaMu, HHOM TpaduKoil 1 UX KOMOWHAIUSIMU;
OILICHMBATh HAAEKHOCTD MH(OPMAIIUY TIO KPUTEPUSIM, TTPEITIOKECHHBIM

YUUTEIEeM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

YHuBepcanpHbIC KOMMYHHKATHBHBIC JeHCTBHS 00ecrneunBaoT
c(hOpMUPOBAHHOCTh COLIMAIBHBIX HABBIKOB 00YUYaAIOIINXCSI.

VY oOyuaromnierocst 0yayT chopMUpOBaHbl yMEHHsI OOIIECHHS KaK 4YacThb
YHUBEPCATHHBIX KOMMYHUKATUBHBIX YU€OHBIX JCHCTBUN:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKACHHS B COOTBETCTBUHU C YCIOBHSIMH
U 1eJIIMU OOLIEHMSI, ICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX M MUChMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XO1y PEIIeHUs 3a/1auu U
MOJIYYCHHBIM PE3yJIbTaTaMm;

B XOJI€ 00CYXICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX)AaeMON TEMBI,
npo0JieMbl, pelaeMoil 3a1a4u, BbICKAa3bIBATh UCH, HAIICJICHHbIE Ha TOUCK
pelleHus], COMOCTABIISATh CBOU CY)KJIEHUS C CYKICHUAMHU APYTUX YIACTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYME U CXOACTBO MO3UIINI, B KOPPEKTHOH dopme

(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



MIPEACTABIISITh PE3YbTAThI PEIICHUS 33/1a4H, SKCIIEPUMEHTA,
WCCJICIOBAHMUSI, IPOCKTA, CAMOCTOSATEIHLHO BRIOUPATh (hOpMAT BHICTYIUICHHS C
y4€TOM 3aj1ay MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHUHU.

VY oOyuarommerocss OyayT cGopMHUpPOBAaHBI YMEHHUS COTPYIHUYECTBA Kak
YaCTh YHUBEPCAIBHBIX KOMMYHUKATUBHBIX YI€OHBIX JICHCTBHIA:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ HHIUBHUIYaTbHOM
paboThI IpU PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

NPUHUMATH 1I€JIb COBMECTHOM JESATEIBHOCTH, IIIAaHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, paclpeAesisiTh BUAbI padOT, I0TOBAPUBATHCS, 0OCYKIATh
MPOILIECC U PE3YNIbTAT PA0O0THI, 0000IATh MHEHUS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B IPyNMoBbIX (hopMax paboTel (00CykaeHUsI, 0OMEH
MHEHHUSMH, MO3TOBBIE IITYPMbI U APYTUE), BBITIOJIHATH CBOIO YaCTh PabOTHI U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMHU YICHAMH KOMaH/IbI, OIICHHBATh
KadeCTBO CBOETO BKJIAJIa B OOIINIA MTPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHCTBUSI.

YHuBepcaabHbIE PETYIATHBHBIC JICUCTBUS  OOCCIeUMBAIOT  (OpMHUpPOBAHUE
CMBICIIOBBIX YCTAaHOBOK M JKM3HEHHBIX HABBIKOB JIMWYHOCTH.

VY oOyuatomerocs 0yayT chOpMUpPOBAaHBI YMEHHUSI CaMOOpPTaHMU3allUd Kak
YacTh YHUBEPCATBHBIX PETYIISITUBHBIX YU€OHBIX IEHCTBUIA:

CaMOCTOSITEIIEHO COCTABJIATH IUJIAH, AITOPUTM PEIICHUS 3a7a4u (WU €r0o
9acTh), BEIOUPATh CIIOCOO pelieHus ¢ Y4ETOM UMEIOIITUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pemeHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

VY oOyuarorierocst 0yayT copMUpOBaHBI YMEHUSI CAMOKOHTPOJIS KaK 4acTh
YHUBEPCATBHBIX PETYJIATHBHBIX YUCOHBIX JCHCTBUI:

BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca U pe3yibTaTa
pelIieHus MaTeMaTHICCKOH 3a1aum;

IPEIBHUICTh TPYIHOCTH, KOTOPHIC MOTYT BOSHHKHYThH IPU PEIICHUH 3a1a4H,
BHOCUTbH KOPPEKTHUBHI B ICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,

HaﬁHCHHBIX OH_II/I6OK, BBIABJICHHBIX T‘py,ZIHOCTeﬁ;



OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa ACSATEIbHOCTH MTOCTABICHHON LIETU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI TOCTHXKEHUS WA HEAOCTHKCHUS LIEJIH, HAXOUTh
OIIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

[IpeameTHble  pe3yabTaThl OCBOECHHMS HIpPOrpaMMbl 1O  MaTeMaTHKE
MPEJICTaBJICHBI 10 roJaM oOy4eHHUsl B paMKaX OTJENbHBIX yU4eOHBIX KypcOB: B 5-6
Kimaccax - kypca «Martematukay, B 7-9 Kimaccax - KypcoB «AureOpay,
«I"eomeTpus», «BepoATHOCTb U CTATUCTHKAY.

IlosicHUTENBPHAS 3aIIUCKA.
[TpuoputeTHBIMU LIETIMU O0yUEHUSI MaTEMATHUKE B 5-6 Kilaccax SIBIISIOTCA:
npoAoLKeHne (POPMUPOBAHUSI OCHOBHBIX MaTEMaTUUYECKUX NOHATUH (YUCIIO,
BEJIMYMHA, FTeOMETpUUEcKas purypa), 00ecrneunBaroIux NPeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00Pa30BaHUs 00YyUarOIINXCS;

Pa3BUTHE UHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
M03HABATEJIbHON aKTUBHOCTHU, UCCIIEI0BATEIBCKUX YMEHUH, HHTEPECa K U3yUYEHUIO
MaTE€MaTUKH;

MO/ABECHUE 00YUaIOIIMUXCS HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKAIOIIETO MUPA;

(dopmupoBanre PyHKIIMOHATBHON MaTEMaTUYECKON rPaMOTHOCTU: YMEHUS
pacro3HaBaTh MaTeMaTHUYECKHE OOBEKTHI B pealbHbIX )KU3HEHHBIX CUTYaIUsX,
IIPUMEHATH OCBOCHHBIE YMEHUS ISl pELIEHUS IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4,
MHTEPHPETUPOBATH NOJyUYECHHBIE PE3YJIBTATHI U OLICHUBATh UX Ha COOTBETCTBUE
MMPAKTUYECKON CUTYALUU.

OcHOBHBIE JIMHHM COJIEpKaHUSI Kypca MaremaTuku B 5-6 kiaccax -
apudmeTnyeckas U reoOMeTpuIecKasi, KOTOpbIe Pa3BUBAIOTCA MapajuIeIbHO, KaXaast
B COOTBETCTBHM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JAPYTrOH,
a B TECHOM KOHTAaKT€ W B3aUMOJEHCTBUU. Takke B Kypce MaTeMaTUKH MTPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U ONKUCaTeIbHON CTATUCTHKHU.

N3yuenue apudmernueckoro Marepualia HAUYMHAETCI CO CHUCTEMaTH3alud MU
pPa3BUTHUS 3HAHUN O HATYpaJbHBIX 4YMCJIAX, MOJYYEHHBIX Ha YPOBHE HA4YaJIbHOIO
oOuiero oOpazoBanus. [Ipu 3TOM COBEpIIEHCTBOBAHUE BHIYUCIUTEIBHON TEXHUKU U

dbopMHpOBaHWE HOBBIX TEOPETHYECKUX 3HAHUWA COYETACTCS C Pa3BUTHEM



BBIYUCIUTENLHON KYJIbTYphl, B YaCTHOCTH C OOYYEHHMEM IMPOCTEHIINM MpUEMaM
MPUKUAJIKH M OLUEHKH pe3yJbTaTOB BbIYMCICHHN. M3ydeHHe HaTypallbHBIX YHCEN
MpoJIoJKaeTca B 6 Kiacce 3HAKOMCTBOM C HA4yaJbHBIMH TOHATHUAMH TEOPHH
JNETUMOCTH.
Hauano u3ydeHusi OOBIKHOBEHHBIX U JECATUYHBIX TpoOeil OTHECEHO K S5 Kiaccy.
OTO mepBbIi 3Tall B OCBOGHMM Jpo0€il, Korjga MPOMCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMH, MOHATUAMU TeMBI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
npobeil B MOJHOM 00BEME MPEALIECTBYET M3YUEHUIO JECATUYHBIX ApoOeH, 4To
1eIeco00pa3HO C TOYKM 3PEHMsI JOTMKW M3JI0KEHHsS 4YMCIOBOW JIMHUM, KOrna
opaBwia JEHCTBUM C JIECATUYHBIMU JApPOOSIMH MOXKHO OOOCHOBAaTh YXKe
U3BECTHBIMHM QJITOPUTMAaMH BBIMOJIHEHUS JEUCTBUN ¢ OOBIKHOBEHHBIMU JIPOOSMHU.
3HAKOMCTBO € JECATHUYHBIMHU APOOSIMU PACIIMPUT BO3MOKHOCTH JJIsi TIOHUMAaHMUS
OOyYarOIIMMUCS MPUKIAJTHOTO TPUMEHEHUSI HOBOM 3alMCH MPU U3YYEHUH JPYTUX
IIPEAMETOB U MPHU NPAKTUYECKOM HUCIONb30BaHUU. K 6 Kiaccy OTHECEH BTOpOU
Tal B U3YYEHUM JApoOeil, IrAe MNPOUCXOJUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHUSI W TpeoOpa3oBaHusi JpoOed, OCBOECHHE HOBBIX BBIYUCIUTEIBHBIX
QITOPUTMOB, OTTAUMBAHUE TEXHUKUA BBIYUCICHU, B TOM YHCIIE 3HAYCHHU
BBIPKEHUI, COAEPKANTUX U OOBIKHOBEHHBIE, U JECATUYHBIE IPOOU, YCTAHOBIICHUE
CBsI3eM MEXAy HUMH, paCCMOTpEHHE NMPUEMOB pelIeHUs 3a/1a4 Ha ipoou. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C TIOHSITUEM MPOLIEHTA.

OCOOEHHOCTBIO M3YyUEHHUsl TMOJIOKHUTEIbHBIX W OTPULIATENbHBIX YHCE
ABJIAETCS. TO, YTO OHHM TAK)KE€ MOTYT pacCMaTpUBAaThCS B HECKOJBKO 3TanoB. B 6
Kjlacce B Hadaje u3ydeHus Tembl «llomoxkurenpHble W OTpULATENBHBIE YHCIIA»
BbIACIsIeTcsl noaremMa «llenble yucna», B paMKax KOTOpPOW 3HAKOMCTBO C
OTpULATEIBHBIMM  YHMCIaMH M JCHCTBUSAMHU C  TOJIOKHUTEIbHBIMU U
OTpULIATEIBHBIMU YHUCIAMU MPOUCXOAUT HA OCHOBE COJEPKATEIBHOIO MOIXOJA.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YyYaroUIUXCsl MPaKTHUYECKU
CO BCEMU OCHOBHBIMHU MOHATHUSIMU TE€MBI, B TOM YKCJI€ U C MPAaBUJIAMU 3HAKOB MIPU
BBINIOJIHEHUH apu(PMeTHYeCKuX AeHcTBUM. 3yueHue panoHanbHbIX Yucen Oyner
IPOAOJDKEHO B Kypce aredpsl 7 Kiacca.

[Ipu oOyueHUM pelIEHUI0 TEKCTOBBIX 3aJady B 5-6 Kjaccax HCHOJB3YIOTCS



apumernyeckue npuémsl pernerus. [Ipu oTpaboTKe BEIUNCIUTEIbHBIX HABBIKOB B
5-6 KJjaccax paccMaTpUBAIOTCS TEKCTOBBIE 3a/aUd CIEAYIOIIMX BUIOB: 33Ja4d Ha
JBWKEHUE, HA YacTH, HAa NOKYNKHA, Ha pabOTy M MNPOU3BOJUTEIBHOCTh, Ha
IPOLIEHTHI, HA OTHOLIEHUA U nponopuun. OOydaroniuecs: 3HaKOMATCA ¢ IpUEMaMU
pemieHusi 3amad  nepebopoM BO3MOXKHBIX BAapUaHTOB, Yydarcs paboTaTh C
uHopMaIuel, mpeACcTaBIeHHON B (popMe TaOJIUIl WM JTUarpamm.

B mporpamme ydyebHoro kypca «Maremarukay MpeaycCMOTPEeHO (OpMHUpPOBAHUE
MPOMEIEBTUUECKUX —anreOpanyeckux TmpeacTtaBieHuil. bykBa Kak CHMBOI
HEKOTOpPOT'O 4YMCJIa B 3aBUCUMOCTH OT MAaTeMaTH4YECKOr0 KOHTEKCTa BBOAUTCS
IIOCTEIIEHHO. byKBEHHas CUMBOJIMKA IIAPOKO HCIIOIB3YETCA IPEXKIE BCEro I
3alucu OOLIMX YTBEPXKIECHUN U NpeIokKEeHHH, (GopmMysda, B YACTHOCTH IS
BBIYMCJICHUS T€OMETPUYECKUX BEIIMYMH, B KAUECTBE «3aMECTUTEIS YNCIIA.

B mporpamme yueOHOro kypca «MaremaTuka» MpeAcTaBieHa HarjasgHas
reoMeTpus, HaIlpaBJICHHAS Ha pas3BuTHE o0pa3Horo MBIIUICHUS,
MPOCTPAHCTBEHHOTO BOOOpaKEHUs, U300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIN dTall
B U3YYEHUU T€OMETPUH, KOTOPBIA OCYIIECTBISAETCS HA HArJSIHO-TPAKTUYECKOM
YpOBHE, OINHUPAETCS Ha HArisgHOOOpa3HOE MbIIUIEHHE oOydaromuxcs. bosbmas
pOJIb  OTBOAUTCA  NPAKTHYECKOM  JEATEIBHOCTH, ONBITY, O3KCIEPUMEHTY,
MozieapoBaHuto. O0yyarouiecs: 3HaKOMATCS C TeOMETpUYecKuMu (urypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(UTypanusiMu, ydaTcs
nu300pakaTb MX HAa HEJIMHOBAHHOM M KieTdaTroil Oymare, paccMaTpHUBAaIOT HX
MPOCTEUIINE CBOMCTBA. B mporuecce u3ydeHUss HArISIAHOM T€OMETPUM 3HAHWS,
MOJIYYCHHBIC OOYYalOIMMUCS HAa YPOBHE HAYAJIBLHOTO OOIIero oOpa3oBaHUS,
CUCTEMATU3UPYIOTCS U PACIIUPSOTCA.

CornacHo yyeOHOMY IUIaHy B 5-6 Kjaccax M3y4daeTcsi MHTETPUPOBAHHBIN
npeamer «MareMatrukay, KOTOpPbIM BKIIOYAEeT apu(METHUEeCKHl MaTepuanl u
HarJISIHYI0O T€OMETPHUIO, a TakKe MPOIEJEeBTUYECKHE CBEIECHUS U3 anreopsl,
AJIIEMEHTHI JIOTUKHU U Ha4yaya ONMUCATENbHON CTaTUCTUKH.

Coneprxanue 00ydeHus B 5 Kiacce.

1. HartypanpHble uncna u HyJIb.



Hatypanbnoe uncno. Psg narypansasix uncen. Yucio 0. M3o0paxenue
HaTypaJIbHBIX YUCEN TOUKAMH Ha KOOPJIUHATHOU (YUCIIOBOM) MPSIMOIA.

[To3unmonnas cucrema cuuciaeHus. Pumckas Hymepanus Kak npumep
HETMO3UIMOHHOM CUCTEMBI CUUCeHud. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHeHHE HATYpaJIbHBIX YHCEII, CPABHEHUE HATYPAIbHBIX YUCEN C HYJIEM.
Crnioco6s1 cpaBHeHMst. OKpyTIeHHE HATypalbHBIX YUCEIL.

CrioxeHne HaTypalbHbIX YHCEII, CBOMCTBO HYJIS IIPU CI0KECHUU.
Boluntanue kak elicTBre, 00paTHOE CIOKEHUI0. Y MHOKEHUE HATYPaIbHBIX
4uCesl, CBOMCTBA HYJISl M €IMHUILIBI [P YMHOKEHUU. JleneHnue Kak JeicTBueE,
oOpaTHOe yMHOKEeHHIO. KOMITOHEHTHI IEHCTBUM, CBSI3b Mex Ay HUMHU. [IpoBepka
pe3ynbTaTa apudmeTrdeckoro aeictus. [lepemecturensHoe U coueTaTeNIbHOE
CBOICTBA (3aKOHBI) CIIOKCHHS M YMHOKEHHUS, paclpeeIUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Ucnonb3oBanue OyKB AJisi 0003HAUYECHHSI HEU3BECTHOTO KOMITOHEHTA U
3aMKMCH CBOMCTB apu(PMETUUECKUX JIEUCTBHM.

Jlenvtenu v KpaTHbIE YKCIa, Pa3JIOKECHUE HA MHOKUTENU. [IpocThie n
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb ¢ HaTypaJlbHBIM MTOKa3aTeaeM. 3auCh YUCTIa B BUJIE CYMMBbI
pa3psIHBIX CIaraeMbiXx.

HucnoBoe BeipaxkeHHe. BerunciieHne 3HaYeHU YMCIIOBBIX BbIPAKEHUM,
MOPSIOK BBIITOJHEHUS AeUCTBUN. VICrIonp30BaHue Tpy BBIYUCIIEHUSIX
MEPEMECTUTENBHOTO U COUETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOXEHUSI, pacTpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

2. Jpobmu.

[IpencraBienne o podu Kak croco0e 3amucy YacTH BEJIMYHHEI.
OO6bikHOBEHHBIE poOu. [IpaBuibHbIE U HeNpaBUiIbHBIE TpoOu. CMelaHHast
JpoOb, MPEICTaBICHUE CMEIIAHHON IpOoOU B BUJIE HETIPABWIILHOW ApOOH U
BBIJICJICHUE 11€JI0M YacTH YKCIia U3 HelpaBWIbHOM 1poou. M300pakenue apodeit
TOYKaMH Ha YKCJIOBOM npsmoit. OCHOBHOE CBOMCTBO apoou. CokpaliieHne apooei.

[IpuBenenue n1podbu Kk HOBOMY 3HaMeHaTemo. CpaBHEHUE APOOEi.



CrnoxxeHue 1 BelYMTaHUE ApoOel. YMHOXKEHHE U JAelIeHUue Apo0el, B3auMHO-
oOpatHble Tpobu. HaxoxxaeHrne yacTy 1eJoro 1 HeNoro Mo ero 4YacTu.

Jlecsatuanas 3anuch apodei. [IpencraBnenue qecATHIHON IpoOH B BUIIE
OOBIKHOBEHHOU. M300paskeHne NeCATUIHBIX IpoOei TOUKaMHU Ha YUCIOBOM
npsiMoil. CpaBHEHUE NECITUYHBIX IPOOEH.

ApudmeTrnueckne JeHUCTBUS ¢ JECATUUHBIME Ipo0simu. OKpyTieHne
JECATUYHBIX APOOEH.

3. Pemienmne TeKCTOBBIX 3aa4.

Pemenue TekcToOBbIX 3a1a4 apupMeTUYECKUM criocodoM. Pemenue
JIOTUYECKUX 3a7a4. Pemienne 3a1au nepedopoM BceX BO3MOKHBIX BAPUAHTOB.
Hcnonb3oBaHue NpHU pelIeHUH 3a7a4 TaOIHUI] U CXEM.

Pemenue 3anay, cogepkaiux 3aBUCUMOCTH, CBA3BIBAIOLINE BEIUYHUHBI:
CKOPOCTb, BpEMSI, PACCTOSIHHE, 1I€HA, KOJIMYECTBO, CTOMMOCTb. EMHUIIBI
U3MEPEHMS: Macchl, 00bEMa, IIEHbI, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBS3b
MEXIYy €IMHULAMA U3MEPEHUS KaXI0W BEIMYUHBI.

Perienrie 0CHOBHBIX 3a]1a4 Ha APOOU.

[TpencraBieHne JaHHBIX B BUJIE TAOJIUL], CTOJIOUATHIX AUATPAMM.

4. HarnsgHas reoMeTpus.

Harnsgable npencraBieHus 0 GUrypax Ha jaoCKOCTH: TOUYKa, IpsAMas,
OTPE30K, JIyY, YTOJI, JOMaHasi, MHOTOyTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [Ipsamoi,

OCTPBIN, TYIION U Pa3BEPHYTHIN YIJIBL.
JInuHa oTpe3ka, METpUUECKHUE €AUHUIII JUIUHBL. J[JIMHA TOMaHOHU, IEpUMETP

MHOT'OyTOJIbHUKA. 3MepeHune 1 MoCcTpOCHUE yIJIOB C TOMOIIBK TPAHCIIOPTUPA.

Harmsinaeie mpencrabienus o Gpurypax Ha MIIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o6pakenne Guryp, B TOM 9ucie Ha kierdaToit Oymare. [loctpoenue
KoH(pUTypanmii U3 gacter mpsmMoil, OKpy>KHOCTH Ha HEJTMHOBAaHHOM M KJIETYATOU
Oymare. Mcnonb30BaHie CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[nomanp NpsAIMOYToJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHUCie PUTYp, U300paKEHHBIX HA KJIETYaTOM Oymare.

Enununbl uamepeHus rmiomaim.



Harmsimapie mpencTaBiieHns 0 TPOCTPAaHCTBEHHBIX (pUrypax:
NPSIMOYTOJIbHBIN TTapajuiesienunes], Kyo, MHOrorpaHHuku. M300paxxeHue
MPOCTEHIIINX MHOTOTpaHHUKOB. Pa3BépTku ky0Oa u napannenenumnena. Co3ganue
MOJIeJI€li MHOTOTPaHHUKOB (13 Oymaru, IpOBOJIOKH, TUIACTUIIMHA U IPYTHUX
MaTepHaoB).

O0BEM IPSIMOYTOIBLHOTO Napallienenunena, kKyoa. Equauiie namepenus
o0BEMa.

Coneprxanue 00ydeHus B 6 Kiacce.

1. HartypanpHble uncha.

Apudmernueckue 1eHCTBUSI ¢ MHOTO3HAYHBIMU HATYPaJTbHBIMU YHCIIAMU.
UucnoBbie BbIpaKEeHUs, TOPSIIOK JEHCTBUIMA, UCIIOJIH30BAHUE CKOOOK.
Hcnonb30BaHue MPY BBIYUCICHUSIX IEPEMECTUTEIBHOTO U COYETATEIBbHOIO
CBOMCTB CJIOKEHUSI 1 YMHOKEHHUS, PACTIPEICIUTEIIBHOTO CBONCTBA YMHOKEHHS.
OxkpyriieHuEe HATypaJIbHBIX YUCET.

JlenuTenu U KpaTHbIE YUCiia, HAauOOJbIIUM 00U AEIUTENh 1 HAUMEHbIIICE
oOwree kpaTHoe. JlenMMocTh CyMMBI U POU3BeACHUs. [[eeHne ¢ 0CTaTKOM.

2. IpoOwu.

OOGbIKHOBEHHAs IpOoOb, OCHOBHOE CBOMCTBO APOOH, COKpaIeHHEe JPOOCH.
CpaBHeHue u ynopsimourBanue npobeii. Pemenue 3amay Ha HAX0XKIEHUE YaCTH OT
I[EJI0TO U LIETIOTO0 MO ero 4yacTu. JJpoOHOe YHCIIo Kak pe3yibTaT AeTeHUs.
[IpencraBnenue necaTuyHOM 1poOU B BHI€ OOBIKHOBEHHOM IPOOH M BO3MOKHOCTD
MIPEICTaBIICHUS] OOBIKHOBEHHOU JIpoOH B BUJIE JECATUYHOMN. JlecaTudHbIe ApOOH U
MEeTpHUYecKas cucteMa Mep. ApudmeTndeckue AeCTBUS U YHCIIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITHYHBIMU APOOSIMHU.

OtHouenue. [lenenue B TJaHHOM OTHOIIEHUH. Maciirad, mponopius.
[IprmeHenue mponopuri Npyu peLICHUN 3a1a4.

[TonsTue npouieHTa. Beraucienue nporeHTa OT BETUYMHBI U BETUYUHBI 110
e€ mpoleHTy. BeipaxkeHune npoiLeHTOB AeCATUYHBIMU Apo0saMu. Perienre 3aga4 Ha
MPOLICHTHI. BhIpaykeHre OTHOILIEHUS BEJIMYUH B MIPOLICHTAX.

3. TlonoxxurenbHEIC U OTPHULATCIIBHBIC YHUCJIA.



[TonmoxurenbHbIE M OTpULATENbHBIE yncia. Llensie uncna. Moayinb uncna,
FeOMETPUYECKAsi HHTEPIIPETAIU MOLYJIs yncia. M300paxenue yncer Ha
KOOPJIMHATHOM NpsiMOi. YHcoBble MPOMEXYTKH. CpaBHEHUE YHCEIL.
ApudmeTnueckue JeHCTBHS C MOJOKUTETbHBIMU U OTPUIATEILHBIMU YHCIIAMHU.

[IpssiMmoyroiibHast cucTeMa KOOpAUHAT Ha IITOCKOCTH. KoopAruHATBI TOUKH Ha
IUIOCKOCTH, abciucca u opauHara. [loctpoenue Touek U Guryp Ha KOOpAUHATHON
IJIOCKOCTH.

4. ByKBEHHbIC BBIPAKEHUS.

[Ipumenenue OYKB ISl 3aITMCH MATEMAaTUYECKUX BBIPAKEHUM U
npemsioxkennii. CBoCTBa apupMeTHIECKUX IecTBUI. BykBEeHHbIE BhIpaKEHUS U
YHCJIOBBIE TI0JICTAHOBKH. ByKBEHHBIE paBEHCTBA, HAX0XK/IEHHE HEU3BECTHOTO
koMrioHeHTa. Dopmyiibl, popMyIibl IEpUMETPa U TUIOMAAN TPIMOYTOIbHUKA,
KBaJpaTa, o0bEéMa napassesenumnena u kyoa.

5. Penienue TeKCTOBBIX 3aj1a4.

Pelenne TekcToOBBIX 3a7a4 apupMeTUYecKUM crnocodoM. Pemenue
JIOTUYECKUX 3a7a4. Pemenne 3a1au nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3anay, cogepkamux 3aBUCUMOCTH, CBA3BIBAIOLIUX BEJIMYMHBI:
CKOPOCTb, BPEMsL, PACCTOSIHHE, LIEHA, KOJTMYECTBO, CTOUMOCTS,
IPOU3BOAUTENLHOCTb, BpeMsi, 00bEM paboThl. ENMMHUIBI H3MEpPEHUS: MacChl,
CTOMMOCTH, PACCTOSIHUSL, BPEMEHH, CKOPOCTH. CBSI3b MEXIY €AMHULIAMU
WU3MEPEHHUSI KaXKI0M BEJTUYHHBI.

Pemenue 3aay, CBA3aHHBIX C OTHOIIEHUEM, IPONIOPLUHUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEIIEHNE OCHOBHBIX 3aj1a4 Ha IPOOU U MPOLIEHTHI.

Onenka U NpuKKUIKa, OKpyrieHue pesynbrara. CocTaBieHne OyKBEeHHbBIX
BBIPAKECHUH I10 YCIOBUIO 3a7a4U.

[IpeacTaBnenue NaHHBIX ¢ TOMOIIBIO Ta0aul ¥ auarpamm. CrondyaTsie
JarpaMMbl: YTEHUE U MOCTpoeHHe. UTeHre KPYTOBBIX AHUArpaMM.

6. Harnsnanas reometpus.



Harnsigabie npenctaBieHus 0 GUrypax Ha miaoCKOCTH: TOUYKa, IpsAMas,
OTPE30K, JyY, yroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHOe pacnonokeHue AByX NPsIMBIX HA INIOCKOCTH, NapaJIEIbHbIE
IIpsIMBIE, IEPIICHANKYJIAPHBIC ITpsMbIe. VI3MepeHne pacCTOSHUM: MEXKIY IBYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHA MaplIpyTa HAa KBaAPaTHOMU CETKE.

W3mepeHne u ocTpoeHue yriloB ¢ MOMOLIBIO TpaHCHopTHpa. Buabl
TPEYTOJIBHUKOB: OCTPOYTOJIBHBIN, IPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN,
paBHOOEIPEHHBIN, pABHOCTOPOHHUHN. UeThIpEXYTONIBHUK, TPUMEPHI
YEeThIPEXYTOJIBHUKOB. [IpAMOYroIbHUK, KBaIpaT: UCIIOJIB30BaHUE CBOWCTB CTOPOH,
yIJ0B, 1uaroHanei. U3o0paxeHne reomeTpuueckux (puryp Ha HETMHOBAHHOM
OyMare ¢ UCIOJIb30BaHUEM LIUPKYJIs, TUHENKHU, YTOJIbHUKA, TPAHCIIOPTHUPA.
[TocTpoenus Ha kieT4aTon Oymare.

[Tepumerp mHOroyrosnbHuka. [loHsTHE Momaan GUrypsl, €AMHUIIBI
u3Mepenus miomanu. [IpudmmkénHoe u3mepenue miomanu Guryp, B ToM 4uciie
Ha KBajpatHOl ceTke. [IpubmmkéHHoe n3MepeHue IITMHBI OKPY>KHOCTH, IO
KpyTa.

CumMmMmeTpus: LIeHTpaabHasi, OCeBas U 3€pKajbHas CUMMETPHUHU.

[TocTpoeHne cuMMETPpUYHBIX QUTYP.

Harnsigable npeacTaBieHus O NPOCTPAHCTBEHHBIX (PUTypax:
napajuienenunesn, Kyo, npusma, nupamMuia, KOHyC, IUIUHAP, map u cpepa.
N306paxenue npocTpaHcTBeHHbIX (uryp. [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB,
WIMHApPA U KoHyca. Co3naHue Mojesnell MpoCTpaHCTBEHHBIX Quryp (13 Oymaru,
IIPOBOJIOKH, TUIACTUJIMHA U IPYTUX MAaTEPHAIIOB).

[Tonsarue 00bEMa, equHULIBI U3MEpeHUs 00bEMA. O0BEM MPSIMOYTOJILHOTO
napasuienenunesaa, Kyoa.

[IpeameTHbIE PE3yNbTATHl OCBOCHUS MPOrpaMMbl yueOHOTO Kypca
«MaremaTuka.
ITpenMeTHbIE pe3ynbTaThl OCBOEHUS IPOrpaMMBbl Y4EOHOTO Kypca K KOHILY

oOy4deHus B 5 Kiacce.



1. Ywucia v BEIYUCIIECHUS.

[lonumars n IMpaBUJIBHO YHOTp€6J'I$ITB TCPMUHLI, CBA3aHHBIC C
HaTypaJIbHBIMUYUCIIAMU, OOBIKHOBEHHBIMU H ACCATUYHBIMHA I[p06$IMI/I.

CpaBHHBATh M YIIOPSIIOYMBATh HATypAJTbHBIE YHCIIa, CDABHUBATH B
MPOCTEUIITUX CITydastx OOBIKHOBEHHBIC JPOOH, TECATUYHBIC TPOOH.

COOTHOCUTH TOUKY Ha KOOPJAMHATHON (YMCIOBOM) MPSAMOH C
COOTBETCTBYIOIIUM €1 YHCIIOM U M300pakaTh HATypaJIbHbIC YKCIIa TOUKAMHU Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BoinonasaTs apudmeTndeckue ASMCTBUS ¢ HATYypalbHBIMU YHCIAMHU, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIITUX CITydasiX.

BoInonHATE NpOBEPKY, NPUKUAKY PE3yIbTaTa BEIYUCICHUN.

OKpyTIATh HATypaTbHBIC YHCTIA.

2. PemeHne TeKCTOBBIX 3a7a4.

Pemate TekcTOBBIE 33129 apU(PMETHIESCKIM CIIOCOOOM H C TTOMOTIIHIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemate 3amaun, coaeprkaiiyie 3aBUCUMOCTH, CBSI3BIBAIOIINEC BETMINHBI:
CKOPOCTb, BpEMS, PACCTOSIHHE, 11eHa, KOJTMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKKe 3aMUCH, CXEMBbI, TaOIUIbI, 0003HAYCHHUS TIPU
pelIeHnn3aaay.

[Tonb30BaThCS OCHOBHBIMH €IMHUIIAMH U3MEPEHUS: 1IEHBI, MACCHI,
pPacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPAXKaTh OJIHUA €UHUIIBI BEIMUYHUHBI Yepe3
JpyTHe.

N3Bnekats, aHaTM3UPOBaTh, OLIEHUBATH HHPOPMAIIHIO, MPEJCTABICHHYIO B
Ta0NHIIe, Ha CTOJIOYATON JUarpaMMe, MHTEPIPETHPOBATh MPEACTaBICHHBIC
JaHHBIC, UCITOIH30BaTh JaHHBIC MTPU PEIICHUHN 3a/1a4.

3. Harnsanas reometpus.

[Tonp30BaTHCS TEOMETPUUYECKUMHE MOHATHSIMH: TOUYKA, TIPsMasi, OTPE30K,
Jyd, YToJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOANTE MPUMEPHI 0OBEKTOB OKPYIKAIOIIECTO MUPA, UMEIOIMNX (GOpMy

W3YYCHHBIX TEOMETPUICCKUX UTYP.



Hcnonbs30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMU: BEPILINHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, IHArOHANb; C OKPY>KHOCTBIO:
paauyc, AMameTp, UEHTP.

N306paxaTh U3yuyeHHbIE TeOMETpUUYeCKre GUTypbl Ha HETHHOBAHHOM U
KJIeT4yaToOymare ¢ MOMOIIbIO [IUPKYJIS U TUHEHKH.

HaxonuTth JIMHBI OTPE3KOB HENOCPEICTBEHHBIM U3MEPEHUEM C TOMOILBIO
JUHEUKH, CTPOUTh OTPE3KU 3aJIaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 3aJaHHOTO
panuyca.

Hcrons30BaTh CBOMCTBA CTOPOH U YIVIOB NPSMOYTOJIBHUKA, KBaJApaTa IS
UX IIOCTPOEHHSI, BBIYMCIICHUS TUIOLIAN U IIEpUMETpA.

BoeruncnaTe nepuMeTp U Iiomiaap KBajapara, NpsiMoyroiabHUKa, GUryp,
COCTaBJICHHBIX U3 MPSAMOYTOJbHUKOB, B TOM 4HCIe PUTYp, N300paKEHHBIX Ha
KJIeTUaTon Oymare.

[Tonb30BaThCA OCHOBHBIMH METPUYECKUMH €IMHULIAMHA U3MEPEHHUS IJTUHBI,
IUIOLIAM; BBIPAXKATh OJHHU €IMHULIBI BEJIUUYUHBI Yepe3 IpyTue.

Pacno3naBaTh napaiienenunes, Ky0, HCIOIb30BATh TEPMUHOJIOTHIO:
BEpUINHA, peOpo, TpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHHUS MapasuIeeuIe 2,
KyoOa.

Boruncnsate 006EM Ky0Oa, mapanenenumesa 1no 3aaHHbIM U3MEPEHUSM,
M0JIb30BaThCS €AMHULIAMU U3MEPEHUS 00bEMA.

PemaTe Heca0KHBIE 3a7]a41 HA N3MEPEHUE N'€OMETPUUECKUX BEJINYUH B
IPaKTUYECKUX CUTYaLHSIX.

[IpenMeTHbIEe pe3yabTaThl OCBOCHUS MTPOrPaMMBbl Y4€OHOTO Kypca K KOHILY
oOyueHus B 6 Kiacce.

1. Yucna v BEIYUCIICHHUS.

3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUIAMU YHUCEI U
croco0aMu UX 3alUCH, NEPEXOIUTh (€CIU 3TO BO3MOXKHO) OT OJHOU (POPMBI
3allMCH YMCIIa K JPYTrou.

CpaBHUBATh U YIOPSAJOUMBATH LIEJIbIE YMCIIA, OOBIKHOBEHHbIE U

JCCATUYHBIC ,Z[pO6I/I, CpaBHUBATH YHUCJId OJHOT'O U PA3HBIX 3HAKOB.



BrImonHsTh, coueTast yCTHBIE U TUChMEHHBIE TIPUEMBI, apU(PMETHICCKUE
JEUCTBUS C HATYPaJIbHBIMU U LETBIMU YUCIaMHU, OOBIKHOBEHHBIMU U
JECATUIHBIMH JIPOOSIMH, TTOJIOKUTEITHHBIMA U OTPUIIATSILHBIMU YHCIIAMHU.

Brruncnars 3Ha4€HUsI YUCIIOBBIX BBIPAXKEHUH, BBITIOHATH IPUKUAKY U
OIICHKY pe3yJIbTaTa BEIYUCICHUHN, BBITIONHATH MPE0OpPa30BaAHMS YUCIOBBIX
BBIP2XCHUI Ha OCHOBE CBOMCTB apu(METHIECKHUX JACHCTBUM.

CoOTHOCUTBH TOUKY HAa KOOPAUHATHOM MPSIMOM C COOTBETCTBYIOIIUM €1
YUCIIOM
U U300pakaTh YMCJIa TOYKAaMU Ha KOOPJWHATHOMN MPSAMOMN, HAXOIUTh MOIYJIb
qyucia.

COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CUCTEME KOOPJIMHAT C KOOPJANHATAMU
3TOM TOYKH.

OKpyTJISTh LEbIE YUCIa U IECITUIHBIC IPOOU, HAXOUTh MPUOTUKEHUS
YHUCEII.

2. Ywucnosbie 1 OYKBEHHBIC BBIPAKCHUSI.

[TonumaTth U ynotTpeOasiTh TEPMUHBI, CBSI3AHHBIC C 3AIIMCHIO CTETICHH YUCIIa,
HaxXOJUTh KBAAPAT U KyO UKclia, BBIYUCISATH 3HAYEHUSI YUCIIOBBIX BhIPAKCHUH,
COAEpKaIIUX CTEIICHHU.

[Tonp30BaThCA MpU3HAKAMU JETUMOCTH, PACKIIAIbIBATh HATYPAJIbHbIE YUCIa
Ha MPOCThIE MHOKHUTEIIH.

[Tonp3oBaThCA MacIITAOOM, COCTABIISTH IPOIIOPIIMHI U OTHOIIICHUS.

Hcnonp3oBaTh OYKBHI 1711 0003HAUYCHUS YUCEN PU 3aAMHICH
MaTEMaTUYECKUX BBIPAKEHUM, COCTABIISATh OYKBEHHBIC BBIPAXKEHUS U (DOPMYJIBI,
HAXOJIUTh 3HAUCHUS OYKBEHHBIX BBIPAXKEHUHN, OCYIIECTBIISISI HEOOXOIUMBIE
MOJICTAHOBKH M MPe0Opa3oBaHusl.

Haxoguts HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

3. Pemenne TeKCTOBBIX 3a/1a4.

Pemats MHOTOIIIATOBBIE TEKCTOBBIC 3aa4K apU(PMETUUECKUM CIIOCOOOM.

Pewars 3amauu, CBSI3aHHBIE C OTHOIIEHUEM, TPOIOPLUHUOHATIBHOCTHEO

BCJIIMYHMH, IIPOLHCHTAMH, pCIIaTh TPH OCHOBHLIC 3a1a491 Ha I[pO6I/I H IIPOLICHTHI.



Pewate 3a1aum, coaeprxamme 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI:
CKOPOCTb, BpEMSI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
POU3BOIUTENLHOCTD, BpeMs, 00bEMa pabOThl, UCTIOIB3Ys apu(METHIECKUE
NEUCTBUS, OLEHKY, IPUKUIKY, T0JIb30BATHCS €IMHULIAMHA U3MEPEHUS
COOTBETCTBYIOIIUX BEJTUYHH.

CocraBisATh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUU.

W3Bnekats nH(OpMaLIKIO, IPEICTABICHHYIO B TA0JINLAX, HA JIMHEHHOM,
CTOJI0YaTON MM KPYrOBOM Juarpammax, MHTEpIPETUPOBATh MIPEICTABICHHbBIE
JAHHBIE, UCII0IB30BaTh JaHHBIE IIPU PEIICHNUN 3a/1a4.

[IpencraBisaTs HHOOPMAIIUIO C TTOMOIIBIO TAOIHUII, IMHEHHON U CTOI0UATOMN
JUarpaMM.

4. Harnsannas reomeTpus.

[IpuBoAUTH MpUMEPHI OOBEKTOB OKPYIKAIOIIET0 MUPA, UMEIOIINX (HOpMY
U3YYEHHBIX TEOMETPUUECKUX MIIOCKUX U POCTPAHCTBEHHBIX (PUTYp, TPUMEPDI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOIIBIO UPKYJIS, TUHEHKH, TPAHCIOPTUPA Ha
HEJIMHOBAHHOW U KJIETYaTOW Oymare U3y4eHHbIE TUIOCKHE T€OMETPUUECKUE
(burypsl 1 KOHPUTYpaLUu, CAMMETPUYHBIE (PUTYPHI.

[Tonb30BaThCs reOMETPUUECKUMHU MOHSITUSIMU: PABEHCTBO (PUTYP,
CUMMETPHUS, UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh
CUMMETPHH, LICHTP CUMMETPHH.

HaxonuTh BEIMYMHBI YIJIOB U3BMEPEHHUEM C ITOMOILBIO TPAHCIIOPTHUPA,
CTPOUTH YTJbl 3aJaHHOM BEJIMYUHBI, ITOJIB30BATHCS IPU PELIEHUH 3a]1a4 IpaayCHON
MEpPOU YIJIOB, PACIIO3HABATh HA YEPTEXKAX OCTPBIM, NPSIMOU, Pa3BEPHYTHIA U TYNOU
YTJIBI.

BbIyucisaTh AIMHY JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, TI0JIb30BATHCS
eAMHUIIAMU U3MEPEHUs JUTUHBI, BBIPAXKaTh OJIHU €IMHULIBI U3MEPEHUS JUTUHBI
4yepes3 Apyrue.

Haxonuts, nCronb3ys 4epTERHbIE NHCTPYMEHTHI, PACCTOSHUS: MEXKY

ABYM:A TOUKaMH, OT TOYKH 0O HpHMOﬁ, HJINMHY ITYTHU Ha KBaﬂpaTHOﬁ CETKC.



BoeraucnsaTs mwiomans Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJIHBHUKOB,
WCITOJIB30BaTh pa30MEHNE HA MPSIMOYTOILHUKH, Ha PaBHBIC (PUTYPHI,
JIOCTpanuBaHUE /10 MIPSIMOYTOJBHUKA, TTOJIb30BATHCSI OCHOBHBIMU €IMHUIIAMU
M3MEPEHUS IUIOIIAN, BRIPAXKATh OJTHUA €IMHUIIBI U3MEPEHUS TUIOMIAIU Yepe3
TpyTHe.

Pacmo3naBaTh Ha MOZIENAX ¥ H300pAKEHUSIX MUPAMUTY, KOHYC, ITMIHH]IP,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, rPpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkats Ha KiIeTyaTol Oymare npsMOyroJibHBIN Mapaieenunes.

Boruucisats 00bEM IpsIMOYTOJILHOTO Mapajieenunesaa, Kyoa,
M0JIb30BATHCS OCHOBHBIMU €TMHUIIAMU U3MEPEHUS 00BEMA;

PemaTe HecI0KHBIE 3a7]a4 HA HAXOXK/ICHUE TEOMETPUUYECKUX BEJIMYHH B
MPAKTUYECKUX CUTYaIUSIX.

[TosicHuTenbHas 3anucka.

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETo
oOpa3zoBaHus: OHA 00ECIIEYMBACT U3YUEHUE APYTUX JUCHUIUINH, KAK €CTECTBEHHO-
HAy4YyHOTO, TaK M TYMaHHTapHOTO IIMKJIOB, €€ OCBOCHUE HEOOXOIUMO Jis
MPOJIOJIKEHNS 00pa30BaHus U B TOBCEIHEBHOM *K13HU. PazBuTHe y o0ydaronmxcs
HAay4YHBIX TMPEJCTABICHUN O TPOUCXOXKIECHUU U CYIIHOCTU alredpandecKux
abcTpakiuii, cnoco0e OTpaKeHUsI MAaTEMAaTUIECKON HAyKOM SIBJICHUI U MPOIECCOB
B TIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUSI
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX /IS afanTallii B COBPEMEHHOM ITU(DPOBOM
obmectBe. M3ydyenue anreOpbl oOecrieuynBaeT pa3BUTHE YMEHUS HaOJIOJaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTH CBOM JICHCTBUSI W BBIBOJIBI,
dbopmynupoBath yrBepkaeHUs. OCBOeHHUE Kypca aareOpbl 00eCreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OOyYaroUIUXCsa: OHM MCIHOJIB3YIOT JICIYKTHUBHBIE U
WHIYKTUBHBIE PacCyXAeHUs, 0000IeHNE U KOHKPETU3alluI0, aOCTparupoBaHue u
aHanoruto. OOydeHue anreOpe  MpeanoyiaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOATENLHON  JESTENIbBHOCTH 00YyYaroluXxcsi, MO3TOMY CaMOCTOSATEIbHOE

peICHUC 3a1a4 ABJIACTCA peanmauneﬁ ACATCIIbHOCTHOI'O IIPUHIIHIIA 06yquH$I.



B cTpykType mporpammbl ydeOHOTO Kypca «Anredpa» s OCHOBHOTO OOIIETO
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKUE JINHUU:
«Yucna W BBIYUCICHUSA», «ANreOpandecKkue BBIPAKCHHS», «YpaBHEHUS W
HEepaBeHCTBa», «DyHkuuny. Kaxnas w3 3THX CoOJepxKaTeIbHO-METOIUYECKUX
JIMHUN pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YYEHUS Kypca, B3aUMOJICHCTBYSI C
IpyTMMH €ro JHHUAMH. B Xome wu3ydeHuss y4dyeOHOro Kypca o0OydaromuMmcs
MPUXOJIUTCS JIOTUYECKU PacCykAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B MporpamMmy y4deOHOro Kypca «Auredpa» BKIIOYEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTEMaTUYECKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIUE OBJIAJICHUIO O0YYaIOIIMMUCS
OCHOB  YHHMBEpPCaJbHOIO MaTeMaTthdeckoro s3bika. CoaepxkaTeapHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AIredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapAKTED.

Conepxxanue nuHUM «HHCIa U BBIYUCICHUSD CIY>KUT OCHOBOM ISl JAJbHEUIIIETO
U3YYEHHUS MATEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS II0Jb30BAThCA aJrOPUTMAMHU, a TaKXKe
MPUOOPETCHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX [IJIi TTOBCEIHEBHOMN
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE HA YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPAMOHAIBHBIMU YHWCIAMU, (HOPMHUPOBAHUEM
MPEACTABICHUN O JACHCTBUTEIIBHOM 4YHCIE. 3aBEpPUICHUE OCBOCHHS YHMCIIOBOM
JUHUHA OTHECEHO K CpeTHEMY 00I11IeMy 00pa30BaHHUIo.

Conepxanue JAByX anreOpandecKuX JIMHUN - «AnreOpandecKkue BBIPAXKEHUS» U
«YpaBHEHHUSI U HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYAIOIIUXCS
MaTeMaTUYeCKOro ammapara, HeOOXOAUMOTO JUIsl PEIICHUs 3ajad MaTEeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTro o0miero o0Opa3oBaHHsl y4eOHBIM MaTepuall TPYNIUPYETCS BOKPYT
pallMOHAJIBHBIX BBIPAKCHUHN. AJredpa JEMOHCTPUPYET 3HAYEHHUE MAaTEMaTUKU
KaK f3bIKa JUIsl TOCTPOEHUsI MaTeMaTUYEeCKUX MOJeNel, OMUcaHus MpOLECcCOB U
ABJICHUM peasibHOro wMupa. B 3amaum o0ydyeHust anrebpe BXOIAT TaKxKe
nanbHeilee pa3BUTHE aAJITOPUTMUYECKOTO MBILIUICHUS, HEOOXOAMMOro, B

YaCTHOCTH, I OCBOCHHUS KypcCa I/IH(l)OpMaTI/IKI/I, n OBJIaACHUC HaBbIKaMH



JeNyKTUBHBIX paccyxaeHuil. [IpeobpazoBanue CUMBOJIBHBIX (POPM CIOCOOCTBYET
pa3BUTHIO BOOOpaKEeHHUs, CHOCOOHOCTEHN K MAaTEMaTHYECKOMY TBOPUECTBY.
Copepxanne (pyHKIMOHAIBHO-TpApUUECKON JIMHUM HAIEJICHO Ha IOJIy4YeHHE
oOy4aroImuMucs 3HaHUM 0 QYHKIHMSIX KaK BaKHEHIIeH MaTeMaTHUYEeCKOH MO
JUTSL ONIMCAHUS U UCCIIEA0BaHUS Pa3HOOOPAa3HBIX MPOIIECCOB U SIBJICHUI B IPUPOJEC
u obmectBe. M3yueHue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOyYaromiuxcs
YMEHHUSI UCTOJIb30BATh PA3JINYHBIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKU
- CJIOBECHBIEC, CUMBOJIMUECKHE, I'paduueckue, BHOCUT BKJIAJ B (OPMUPOBAHUE
IIPEICTABICHUN O POJIM MATEMATUKN B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.
CornacHo yueOHOMY MIaHy B 7-9 Kilaccax u3ydaercsi yueOHbI Kypc «Anredpay,
KOTOPBIN BKJIIOYAET CIIEAYIOLIME OCHOBHBIE pa3zeiibl cojaepxkaHus: «Hwucma u
BBIUMCIICHUSDY, «ANredpandeckue BBIPAKEHUSA», «YPAaBHEHHS U HEPABEHCTBAY,
«DyHKIIUN.

Conepxxanue 00yueHus B 7 Kiacce.

1. Yucna v BEIYUCIICHUS.

Hpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0] OT OAHOU (POPMBI 3aITUCH
npo0eit k apyroil. [loHsTHE parmoHaILHOTO YKCTIA, 3aMUCh, CPAaBHEHHUE,
YHOPSAI0YMBAHUE PALIMOHATIBHBIX YKceNl. ApupMeTHnyecKre IeHCTBUS C
pauMoOHAJIBHBIMU YKCIIaMU. Pelienne 3a1a4y u3 peanbHON MPAKTUKU Ha YacTH, Ha
JpoOH.

CreneHs ¢ HaTypaJbHBIM MTOKAa3aTeIEM: ONpeesieHre, NpeoOpa3oBaHue
BBIPQXCHHUI Ha OCHOBE OIpeeNIeHus, 3aUCh OonbIuX yKcel. [IporeHTsl, 3anuch
IPOLIEHTOB B BUJIE ApoOU U 1poOH B BUE MPOLIEHTOB. TpU OCHOBHBIE 3a7]a4ui Ha
IIPOLIEHTHI, PELIEHUE 33]a4 U3 PEAJIbHON MPAKTUKH.

[IpuMeHeHre NPU3HAKOB JIETUMOCTH, PA3I0KEHHE Ha MHOKHUTEIN
HATypaJbHBIX YHUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHast
MPONOPIIMOHATIEHOCTH.

2. AnreOpanyeckue BhIpaKEHUS.

IlepemeHHBIE, UNCIIOBOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHO.

I[OHYCTI/IMBIG SHAYCHUS IICPCMCHHBIX. HpeI[CTaBJ'IeHI/Ie 3aBUCUMOCTHU MCIKIY



BeJIMYMHAMU B Buze popmyssl. Beruncienus no popmynam. [IpeoOpazosanue
OYKBEHHBIX BBIPaKEHHI, TOXKIECTBEHHO PaBHBIE BBIPAKEHUs, ITpaBUiia
npeoOpa3oBaHusi CyMM U IPOU3BEICHUH, TpaBUiIa PACKPBITUSI CKOOOK U
MpUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM TOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBL. CTeneHb MHOTouIeHa. CloXKeHue, BBIUUTaHne,
YMHOKEHHE MHOTO4JIeHOB. DOpMyJIbl COKPAIEHHOTO YMHOKEHUS: KBAApaT
CYMMBI U KBaJpar pazHocTd. opmyiia pa3HOCTH KBaapaToB. Pa3noxxenune
MHOI'OYJICHOB Ha MHOKUTEJIHN.

3. YpaBHEHMS U HEPABEHCTBA.

VYpaBHEeHUE, KOPEHb YpaBHEHUS, IIpaBUiia MpeoOpa3oBaHusl ypaBHEHMUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JInHeitHOe ypaBHEHHUE C OJTHOW MEPEMEHHOM, YUCIIO KOPHEW JIMHEWHOTO
YPAaBHEHMUS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPAaBHEHNUHN 10
YCJIOBHIO 3a7jauu. Perenne TEKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUM.

JIuneitHOE ypaBHEHUE C ABYMs IEPEMEHHBIMU U ero rpadguk. Cucrema IByx
JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHA. Pemenue cucreM ypaBHEHUI
croco0oM MoACTaHOBKHU. [Ipumepsl pelieHnst TEKCTOBBIX 33J1a4 C TOMOIIbIO
CUCTEM YPaBHECHMI.

4. OyHKIMH.

Koopaunara Toukn Ha npsamoil. YucnoBele npoMexxyTku. Paccrosaue
MEXIY IBYMSI TOYKaMU KOOPJAVMHATHOW MPSIMOM.

[IpssmoyrosbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca u OpAuHATA
TOUYKH Ha KOOPAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3ajaHHBIX (POpMyIamMHu.
Urenue rpadukoB peanbHbix 3aBucuMoctet. [lonsartue Gyukmuu. ['paduk
bynakuuu. CBoicTBa
byukimii. Jluneiinas Gyuakuus, eé rpaduk. I'paduk dpyakiun ¥V~\*\.
['padrueckoe perieHre TMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPABHEHHM.

Conepxxanue o0yueHus B 8 Kjacce.

1. Ywmcna u BEIYUCIICHUS.



KBagpatHbiii kopeHb u3 yncia. [lonstue 00 nppalroHaIbHOM YHUCIIE.
JlecsiTuunblie MPUOIIKEHNS HPPAIMOHATBHBIX uncel. CBolicTBa apuMETUUECKUX
KBaJIPAaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEe0OPa30BaAHUIO YUCIOBBIX BBIPAKEHUI
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LENBIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

2. AnrebGpanyeckue BhIPRXKCHUS.

KBampaTHbIil TpEXUsEH, pa3noKeHUE KBAAPATHOTO TPEXUJIEHA Ha
MHOKHUTEIIN.

AnrebOpaundeckas 1poos. OCHOBHOE CBOWMCTBO ajredpandeckoil 1poou.
CrnoxxeHue, BBIYMTaHUE, YMHOXKEHHUE, I€TICHUE aNre0panyecKkux Ipooeil.
PanmonanbeHble BEIpaKEHUS M UX peoOpa3zoBaHUE.

3. YpaBHEHMS U HEpaBEHCTBA.

KBagparHoe ypaBHeHue, (popMyiia KOpHEH KBaIpaTHOTO YPAaBHEHHS.
Teopema Buera. Pemienne ypaBHEeHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

I'paduueckas uaTEpHpeTalvs YpaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C IBYMsI IEpeMeHHbIMU. [IpuMepsl penienus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a71a4 ajaredpanyeckuM CrocoooM.

HucnoBble HEPAaBEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OTHOM
IIepeMEHHON. PaBHOCUMIIBHOCTH HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OAHOMN
nepeMeHHo. CuCTeMbl TUHEUHBIX HEPABEHCTB C OJIHOU MEPEMEHHOIA.

4. OyHKIMH.

[Tonstue pynkunu. O6IaCTh ONpeneaeHs] U MHOXKECTBO 3HAUCHUN
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux bynkmu. Urenne cBoiicTB GpyHKIMHU 110 €€ rpaduky. [Ipumepst
rpadukoB GYHKIHA, OTPAXKAIOIMINUX PEeATbHBIE MPOIECCHI.

@OyHKIHMH, OIUCHIBAIOLIUE MPSAMYIO U 00paTHYIO MPONOPIIMOHATIbHBIE

3aBUCUMOCTH,



nx rpaduku. Oynkupn y = x, y = x°, y=\x\. [paduuaeckoe pernenne ypaBHeHHit
Y CHCTEM YPAaBHEHUMU.
Coneprxanue o0ydeHus B 9 kiacce.

1. Yucna v BEIYUCIICHUS.

PaunoHnanpHble Yynciaa, HPPALMOHATIBHBIE YHCIIA, KOHEYHbIE 1 OECKOHEUHbIE
JeCITHUHBIE TpoOHu. MHOXKECTBO IeHCTBUTENBHBIX YHCE, IEUCTBUTEIbHBIC YHCTa
KaK OECKOHEYHBbIE JIECATUYHbIE 1po0u. B3anMHO 0HO3HAYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE IEHCTBUTENIBHBIX YHCEN, apU(PMETHUECKHE IEHCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JIUTEIBHOCTD MIPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnnkEéHHOE 3HaYEHUE BEIUYUHbBI, TOUHOCTb MPUOIHKEHHUS.
Okpyrnenue uucen. [Ipuknuika u oeHKa pe3yabTaToOB BEIYMCICHUM.

2. YpaBHEHHUS U HEPABEHCTBA.

JIuneliHOE ypaBHEHME. Penenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBangpaTHoe ypaBHeHue. Pelienne ypaBHEHUM, CBOASAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [[pumepsl pemeHnst ypaBHEHUN TPEThEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue nqpoOGHO-panimoHaIbHBIX YpaBHEHUM. Pellienne TekCTOBbIX 3a1a4
aNredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ ABYMs NTEPEMEHHBIMU U ero rpaduk. Pemenne cucreM aByx
JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU. Perienue cucreM 1ByX ypaBHEHMH,
OJIHO M3 KOTOPBIX JIMHEHWHOE, a Ipyroe - BTopoii crenenu. [ paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemennie TEeKCTOBBIX 3aj1a4 ajIre0OpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienue TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOMN. Perenue cucrem

JIMHENHBIX HEPaBEHCTB ¢ OJIHOM nepeMeHHoM. KBagpaTHbie HEpaBeHCTBA.



['padmyeckas MHTEpIpETALIMS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS
NEPEMEHHBIMH.

3. OyHKIHUH.

KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabomna, KoopauHaThI
BEPLIMHBI TapadOoJIbl, 0Cb CAMMETPHH MTAPAOOJIBI.

I'padukn GpyHKImit y=X°, y=X1 UX CBOHCTBA.

4. YucnoBble NOCIEI0BATENBHOCTA U TPOTPECCHH.

[ToHsiTHE YKCIIOBOM MOCIEA0BATENBHOCTH. 3aIaHHUE MTOCIIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIioi u GopMysIoil n-eodlieHa.

Apudmernueckas u reomeTpuueckas nporpeccun. Popmysbl 7-TO YieHa
apu(PMETUIECKON U reOMETPUUECKON MPOrPeCCUil, CyMMbI IEPBBIX NUJICHOB.

N300paxeHne 4IeHOB apu(PMETHIECKON U T€OMETPHUUECKON MPOrpeccuil
TOYKaMH Ha KOOPIAMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUAIbHBIN POCT.
CnoxHBIE TIPOLIEHTHI.

[IpenmMeTHbIE pe3yabTaThl OCBOECHUS IPOrpaMMBbl yueOHOTO Kypca
«Anrebpay.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrpPaMMbl Y4eOHOTO Kypca K KOHILY

oOydeHus B 7 Kiacce.

1. Yucna u BEIYUCICHUS.

BoInonHATh, coyeTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(MeTHIecKue
JEUCTBHUS C pallMOHAILHBIMU YUCIIAMH.

Haxonuth 3Ha4€HMs YUCTIOBBIX BBIPAKEHUN, TPUMEHSITH pa3HOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUMN, COIepKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU.

[lepexoauTh 0T 0AHOM (HOPMBI 3aITUCH YHUCET K ApYroi (mpeoOpa30oBbIBAThH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBaTh U YIOPSIOYMBATH PALIMOHAIIbHBIE YKCTIA.

OKpyrasTh yucIa.



BbINOMHATS NPUKUIKY U OLEHKY pe3yJibTaTa BEIYUCICHUH, OLICHKY
3HAYEHHUU YUCIOBBIX BBIPAXKCHUIN. BBINMOIHATE TEUCTBHS CO CTEIIECHSMU C
HATypaJIbHbIMU MMOKA3aTEISMMU.

[IpuMEHATH TPU3HAKU JETMMOCTH, PA3JIOKECHUE HA MHOKHUTEIN
HATYpaJIbHBIX YHCEII.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 33]]a4H, CBSI3aHHBIC C OTHOLICHUEM
BEJIMYMH, TPONOPIHUOHAIBHOCTHIO BEJIMYKMH, TPOLEHTAMU, UHTEPIIPETUPOBATH
pe3yJIbTaThl PEUICHHS 33/1a4 C YUETOM OTPAHUYEHU, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaEeMbIX OOBEKTOB.

2. AnreOpandecKre BRIPOKCHHUS.

Hcnonb30BaTh anredpandecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh
e€ B MpoIecce OCBOCHUS yueOHOTro MaTepuaia.

HaxoauTe 3Ha4eHUs1 OYKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAUCHHUIX
TIEPEMEHHBIX.

BrImonHATh mpeoOpa3oBaHus 1IEJI0TO BEIPAXKEHUS B MHOTOUJICH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BpInoiHATh YMHOKEHHUE OJTHOYJIEHA HA MHOTOYJIEH U MHOTOYJICHA Ha
MHOTOYJICH, IPUMEHSATH (DOPMYJIBI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

Ocy11ecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXKHUTEIIU C TOMOIIBIO
BBIHECEHHS 32 CKOOKH OOIIIETO MHOXKHUTEIIS, TPYIIITUPOBKHU CllaracMbIX,
pUMEHEHUS (DOPMYIT COKPAIIEHHOTO YMHOKCHUS.

[IpuMeHsTH TpeoOpa30BaHUsI MHOTOUYICHOB IS PEIICHHS Pa3IuIHBIX 32124
13 MaTeMaTUKH, CMEKHBIX TTPEMETOB, U3 pEaIbHOMN MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENIEHEN C HATYPAIBbHBIMU MOKA3aTEIAMU IS

npeoOpa3oBaHUsl BRIPAKCHUIA.
3. YpaBHEHHs 1 HEPABCHCTBA.

PemaTe nuHEHbIE YpaBHEHUS C OTHOW IEPEMEHHOM, ITPUMEHSS ITPABHUIIA
nepexojia OT UCXOJHOTO YPABHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, sBseTCS
JIX YMCJIO KOPHEM YPaBHEHUS.

[IpumeHsTh rpaguueckue METOIbl IPU PEIICHUH JIMHEUHBIX YPABHEHUHN U

HX CUCTCM.



[lonGupath mpUMepsI Map YMCeN, ABISIOIUXCS PEIIEHUEM JIUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IIIOCKOCTHU TpaduK JTUHEHHOTO ypaBHEHUS C
JBYMsI IEPEMEHHBIMU, TOJb3YSICh TPaPUKOM, IPUBOIAUTH IPUMEPHI PEIICHUS
yYpaBHEHUSL.

Pemrats cucteMsl AByX JINHEMHBIX YPABHEHHM C IBYMs IIEPEMEHHBIMH, B
TOM 4Huciie Tpaduuecki.

CocTaBisATh U peliaTh JMHEHHOE YpaBHEHUE UJIU CUCTEMY JIMHEHHBIX
YPaBHEHUH IO YCJIIOBHIO 33]1a4l, HHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4YE€HHBIN Pe3yJIbTar.

4. OyHKIUH.

N306paxaTh HA KOOPJAUHATHON MPSAMOMN TOYKH, COOTBETCTBYIOLINE
3aJIaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aIIUChIBATh YHCIOBBIE
IIPOMEKYTKH Ha alNre0OpanvyeckoMm si3bIKe.

OtMmeyaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpUHATaM,
CTpouTh rpaduiky MHENHbIX QyHKIMA. CTpouTh rpaduk GpyHKIMU Y = [X|.

OnuckIBaTh ¢ TOMOULIBIO (DYHKIIMI N3BECTHBIE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

HaxoauTs 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumarts rpaduyueckuit cnocod mpencTaBieHus U aHajau3a nHpopmaiuu,
U3BJIEKATh U UHTEPIPETUPOBATHh HH(DOPMALIHIO U3 TPAPHUKOB peaTbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

[IpenMeTHbIEC pe3yabTaThl OCBOCHHUS MTPOrPaMMBbl Y4€OHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce.

1. Yucna v BEIYUCICHHUS.

Hcnonb3oBaTh HayaIbHbIE IPEACTABICHHS O MHOKECTBE ACHCTBUTEIBHBIX
YUCeJ JUIsl CPABHEHUS], OKPYTJICHUS U BBIYUCIICHUM, U300paXkaTh IEWCTBUTENIbHbBIE
YKCJla TOYKaMU Ha KOOPJAMHATHOU MPSMOH.

[IpuMeHATh NOHATHE aApUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh

KBaJIpaTHBIC KOPHH, UCITIOJIb3Ys ITPH HCO6XOI[I/IMOCTI/I KaJIbKYJISITOP, BBIIIOJIHATD



npeoOpa3oBaHus BEIPAKEHH, COIEPIKALNX KBaIpaTHbIE KOPHU, UCTIONb3YS
CBOMCTBA KOPHEU.

Hcnonb30Bath 3anucy OOJBIIMX U MAJIBIX YUCEN C IIOMOIIBIO JECATUUHBIX
npoOeit u creneneit yucna 10.

2. Anrebpanyeckue BhIPRXKCHUS.

IIprMEHATH MOHATHE CTENEHU C LETIBIM IIOKA3aTEIEM, BBIITOIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BbINONMHATE TOXKIECTBEHHBIE PE0Opa30BaHUs PALIMOHATILHBIX BHIPAXKCHHIM
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJIEHAMHU U alreOpandecKuMH JIpoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWIECH HA MHOXKHUTEIIN.

[TpumensTh IpeoOpa30BaHUsI BHIPAKEHUH JIs1 pELICHUS pa3IMYHbIX 33]1a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAbHON TPAKTHKHU.

3. YpaBHEeHHs U HEPaBEHCTBA.

Pemrars inHENHBIE, KBAIpAaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS,
CBOJSIIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IBYMS IIEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIINE UCCIIETOBAHNS YPABHEHNN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM IpauuecKuX MpeIcTaBlIeHu (yCTaHABIMBATh, UMEET
JIM ypaBHEHUE WIIA CUCTEMA YPABHEHHUN PEILIEHHUS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[TepexoauTs OT cIOBECHOUM (OPMYIUPOBKH 3a7auu K €€ anredbpandeckoi
MOJEJH C TIOMOIIBIO COCTABIICHUs YPABHEHUS UIIM CUCTEMBI YPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IOJIYYEHHBIN PE3yJIbTarT.

IIpuMeHsTh CBOKCTBA YUCIOBBIX HEPABEHCTB JJIsI CPABHEHHUS, OLICHKH,
pelIaTh JMHEWHbIE HEPABEHCTBA C OHOM NIEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpaduyuecKyo WILTIOCTPALMIO MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI
HEPABEHCTB.

4. OyHKIMH.

[TorumaTh 1 UCNOJIb30BaTh (YHKIMOHAIBHBIC MOHATHUS U SA3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUSs), ONIPEACIISATh 3HAaUeHUE (PYHKIMUU MO 3HAYEHUIO

aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.



CTpouts rpaduKH TeMeHTapHBIX GYHKIMHA BUAAY=X", Y=X", y =

\x\, oM ChIBaTh CBOMCTBA YUCIOBOM(PYHKIIUY 110 €€ TpaduKy.

[IpeameTHBIC PE3yIBTATHl OCBOCHHS MPOTPAMMBI y4€OHOTO Kypca K KOHITY
oOyueHus B 9 kiacce.

1. Yucna v BEIUUCIICHHUS.

CpaBHMBATH U yHOPSAOUYMBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

Breimonuars apudmMeTnieckre 1eHCTBUS C palliOHaIbHBIMU YHCIaMU,
COYeTast YCTHBIE U MUCbMEHHBIC IPUEMBI, BBITIOJIHATH BBIYUCIICHUS C
HMppalMOHAJIbHBIMH YU CIIaMH.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU NTOKA3ATENSIMA U KOPHEH,
BBIYUCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriaTh AEWCTBUTEIIBHBIE YUCIIA, BBIMOJIHATh PUKUIKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

2. YpaBHEHHUS U HEPABEHCTBA.

PemaTe nmuHelHbIC U KBAIPATHBIE YPABHEHUS, YPABHEHHUS, CBOSIIIIUECS K
HUM, NTpOCTEHIIe TPOOHO-palliOHAIbLHBIC YPaBHEHHUS.

Pemiats cuctembl ABYX JTUHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISIETCS JIMHEHUHBIM.

Pemrats TekcTOBBIC 3a4a4M ANreOpandecKiM CIIOCOOOM C ITOMOIIBIO
COCTABJICHUS YPABHEHHUS WJIM CUCTEMBI JIByX YPABHEHUH C IByMsI IIEPEMECHHBIMH.

[IpoBOANTE MTPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHHH, B
TOM YHCJIE C TPUMEHEHHEM I'papUUECKUX MPECTABICHNUH (YCTaHABIUBATh, HUMEET
JIM YPaBHEHUE WJIM CUCTEMA YPAaBHEHUN PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U
npouee).

Pemrats iuHeitHbIE HEPAaBEHCTBA, KBaJAPATHBIC HEPABEHCTBA, N300paXKATh
pellIeHruEe HEPABEHCTB HA YUCJIOBOM MPAMOIA, 3aIIUCHIBATh PEICHUE C TTOMOILBIO
CHUMBOJIOB.

Pemiaths cucTeMbl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,

BK/IKOYArOImue



KBaJIpaTHOE HEPABEHCTBO, U300paKaTh PEIICHHE CUCTEMbI HEPABEHCTB Ha
YUCIIOBOM NIPSIMOM, 3aIIMCBHIBATh PELIEHUE C IIOMOLIBI0O CUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA NPY PELIEHUHN PA3JIMYHBIX 3a/1a4.
3. OyHKIHUH.
Pacrio3naBath GyHKIIMHN U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTUUECKU

pacmoioKeHNE Ha KOOPAWHATHON TIJIOCKOCTH rpadukoB (pyHKITHI BUA:
y=kx,y=kx+ b, y=y=ax*+ bx+c,y=X6 3aBUCUMOCTHA OT 3HAYECHUU
K03 HUIIMEHTOB, OMUCHIBATH CBOUCTBA (PYHKIIUHA.

Ctpouts 1 n300paxaTh CXeMaTHUECKH rpadMKU KBAIPaTUUHbBIX (PYHKIUH,
ONKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUI MO UX IpaduKam.
Pacnio3znaBaTh KBapaTuyHy0 (PyHKIHIO 110 (GOpMyJie, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.
4. YucnoBble NOCIEA0BATENBHOCTH U IPOTPECCUU.
Pacnio3znaBaTh apuMeTHYECKyI0 U TEOMETPUUECKYIO ITPOrPECCUU TIPU
Pa3HbIX CIOCO0axX 3aaHMsl.
BBINOMHATE BBIUMCIIEHUS ¢ UCIOIb30BaHUEM (OPMYJ N-TO WiieHa
apu(pMETUYECKON U reOMETPUUECKOU MPOrpeccuii, CyMMbl MEPBBIX IT YICHOB.
N300paxaTh 4eHbI OCIEI0BATETLHOCTH TOYKAMU Ha KOOPIMHATHON
IIJIOCKOCTH.
Pemrars 3aaum, CBSI3aHHBIE C YMCIOBBIMU MTOCIEA0BATEIBHOCTAMU, B TOM
YHUCIIe 33141 U3 peabHOM KU3HU (C UCTIOIb30BAHUEM KaJIbKYJIATOPA, HUPPOBBIX
TEXHOJIOTHUHA).
IlosscauTenpHas 3anucka.
I'eomeTpus Kak OMH U3 OCHOBHBIX PA3ZEJIOB IIKOJIBHON MaTEMAaTHUKH, UMEIOIUN
CBOEH 11eTTbI0 00€CTICUNTh U3YYCHHE CBOMCTB M pa3MepoB (PUTYp, UX OTHOIICHUN
Y B3aMMHOE PaCIIOJIOKEHUE, OIIUPAECTCS Ha JIOTUYECKYIO, TOKA3aTEIbHYIO JIMHUIO.
[leHHOCTh W3y4eHMs] T€OMETPUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsA
3aKJIFOYAeTCsl B TOM, 4YTO OOYYAIOLIUICS YYHUTCS MPOBOJIUTH JIOKa3aTeJbHbIC
pacCcy X IeHus, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHMS, JOKa3blBaTb HCTHUHHBIE
YTBEPKJICHUAS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKICHUS

«OT MPOTUBHOTO», OTJIIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIMPOBATH OOPATHHIE



YTBEPKIACHUS.

[{enpro U3yd4eHUs: TEOMETPUH SABIIIETCS MCIOJIB30BAHNUE €€ KaK MHCTPYMEHTA MpU
pELIEHNH KAK MAaTEMaTHYECKUX, TaK U NMPAKTHYECKUX 337a4, BCTPEUAIOIIUXCS B
peanbHOM  ku3HM.  OOywaromuicss  JODKEH  HAYyYUThCA  ONPEACINATH
reOMEeTPUUYECKYI0 (UTYpPY, OMUCHIBATH CIOBAMHU UYEpPTEX WIM PUCYHOK, HAUTH
IUIOIAAh  3€MEJIBHOINO  YyYacTKa,  pacCcYUTaTb  HEOOXOAUMYKO  JUIMHY
OIITOBOJIOKOHHOTO KaOemnsi miM TpeOdyeMble pa3Mephbl rapaxka JJIsi aBTOMOOMIISAL.
[Ipu pemenun 3aay NPaKTUUECKOTO XapakTepa OO0y4arolUiics YUUTCsl CTPOUTH
MAaTeMaTU4YeCKUEe MOJEIM pPEalbHbIX JKU3HEHHBIX CHUTyalud, IPOBOIUTH
BBIYHMCJICHUS U OLICHUBATD I1OJy4YECHHBIN pe3yJIbTar.

BaxxHo noguépkuBaTh CBSA3M F€OMETPHUH C APYTUMH yU€OHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIOIb30BaTh OMPENEICHHS T€OMETPUIECKUX (QUTYP
Y TIOHSTH, TEMOHCTPUPOBATH TPUMEHEHUE TIOJYYEHHBIX YMEHUN B (PU3UKE U
TEXHUKE. DTH CBSI3U HauboJiee IpKO BUIHBI B TeMaX «BeKTophD»,
«Tpuronomerpuuecknue cooTHOMEHUs», «MeTtoa koopanHar» u «Teopema
[Tudaropar.

VYueoOnnlii kypc «['eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3Jeibl
conepxkanusi: «l'eomerpuueckue (¢Gurypel U uX CcBoHcTBa», «M3mepenue
F€OMETPUYECKUX  BEIWYUH», «J/leKkapTOBBl KOOpAMHATBI HA  IUIOCKOCTHY,
«Bektopsy, «JIBmkenus miaockocTuy, «lIpeodpazoBanus mogo0us».

Copnepxxanue oOydeHus B 7 Kiacce.

HauanpHble noHATHs reoMeTpun. Touka, npsmas, OTpe30K, Jdyd. YTOJL.
Bunsl yriios. BepTukanbHslie u cMexHbIE YIUIbl. buccekrpuca yrina. JlIomanas,
MHOIOyroyibHuK. [IapannenbHOoCTh U EPIEHIUKYIAPHOCTD NPSAMBIX.

Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPUHU.
[IpuMepbl CUMMETPHH B OKPYKAIOLLIEM MHPE.

OCHOBHBIE MOCTPOEHUS € MIOMOUIBIO LIUPKYJISL U JIMHENKH. TpeyroJIbHUK.

Bricora, Menuana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOGpEeHHBIN M PABHOCTOPOHHHM TPEYTrobHUKU. HepaBeHcTBO
TPEYTrOJIbHUKA.



CBoiicTBa 1 MpU3HAKKU paBHOOEAPEHHOTO TpeyrojapHuKa. [Ipu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa 1 PU3HAKK NapaJUIeNbHbIX IpsiMbIX. CymMMa yriioB
TPEYTOJbHUKA. BHEIIHUE YTIJIbl TPEYTOJIBHUKA.

[IpssiMoyrosibHBIN TpeyroJbHUK. CBOMCTBO MEANAHBI IPSMOYTOJIBHOTO
TPEYTOJIbHUKA, TPOBEAEHHOM K runorenyse. [Ipu3naku paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBbHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOM, Teopema 0 O0JIbIlIEeM yIiie U OOJIbIIEH CTOPOHE TPEYTOJIbHUKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

I'eomeTpuueckoe MecTo ToO4YeK. buccekrpuca yria u cepeIuHHbIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpy»XHOCTb U KpYT, XOpAa U AMaMeTp, UX CBOMCTBA. B3anmHoe
PaCIIOJIOKEHUE OKPYKHOCTH U IipsiMmoid. KacaTenpHas u cexymas K OKpy>KHOCTH.
OKpyKHOCTb, BIMCaHHAas B YroJl. BnucanHas u onMcaHHasi OKPYKHOCTH
TPEYTOJIbHHUKA.

Conepxanue 00yueHus B 8 Kiacce.

YetpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA.
YacTtHble ciyyau napauienorpaMMoB (MPsSMOYTOJbHUK, pOMO, KBaIpaT), UX
MPU3HAKHU U CBOMCTBA. Tpanerus, paBHOOOKas Tpamneius, e€ CBOMCTBa U
npusHaku. [IpamoyrosbHas Tpaneuus.

Merton yaBoenus meauansl. LlenTpanbnas cumMmerpus. Teopema Daneca u
TEOpEMa O IPOMOPLHOHAIBHBIX OTPE3KaAX.

Cpennue TMHUM TPEYrobHUKA U Tpaneuu. LleHTp Macc TpeyroyibHHKaA.

[Tono6ue TpeyroibHUKOB, kK03 duiueHT noaoous. Ilpusnaku nogodus
TpeyroJibHUKOB. [IpuMeHenne noqooust mpu peleHny NPpakTUYECKUX 3a/1ay.

CaoiicTBa miomiaaei reomerpuyeckux ¢puryp. opmyisl ams miomagm
TPEYroJibHUKA, MapajuiesiorpaMma, pom0a u Tpaneuuu. OTHOUIEHUE TUIOAAeH
oA0OHBIX GUTYP.

Brruncnienne miomanei TpeyroabHUKOB 1 MHOTOYTOJIBHUKOB HA KJIETYaTOM

Oymare.



Teopema IIudaropa. Ilpumenenue reopems! [udaropa npu pemenun
IPAKTUYECKUX 3ajau.

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO YIJIA NMPSMOYTOJIBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. TpUroHOMETpHUYECKUE (PYHKIUU
yriioB B 30°, 45° u 60°.

BrnimcanHbI€ 1 IEHTpAJIBHBIE YTIIBI, YTOJI MEXKAY KacaTeJIbHOM U XOpAOM.
VYTIbl MEXYy XOpAaMH U CEKYIIMMHU. BriricaHHbIE U OMCaHHbIE
YeThIPEXYTOJILHUKU. B3anmHoe pacniosioxkeHne 1ByX OKpykHocTen. Kacanue
OKpy>kHOCTeH. OO11I1e KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

Conep:xanue o0yueHnus B 9 kiacce.

Cunyc, kocunyc, Tauresc yriaos ot 0 o 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIBI IPUBEACHUS.

Pemenne TpeyroibHUKOB. Teopema KOCUHYCOB U TEOpEMa CHHYCOB.
Pemenue npakTHYECKUX 3a71a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

ITpeo6pazoBanme nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 Npou3BEIEHUH OTPEZKOB XOP/, TEOPEMBI O ITPOU3BEACHUN
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bexrop, 1nmHa (MOAysIb) BEKTOpa, COHAIIPaBICHHbIE BEKTOPHI,
MPOTHUBOIIOJIOKHO HAMPABIIEHHBIE BEKTOPbI, KOJNIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONlepaluy Haj BekTopamu. Pa3nokeHue BeKTopa Mo JIByM
HEKOJUIMHEApHBIM BekTopaM. KoopanHaTel BekTopa. CKaasipHOE NPOU3BEICHHE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA INIOCKOCTU. Y PaBHEHHUS MIPSMOU U OKPYKHOCTH
B KOOPJIMHATAX, IEPECEUEHNE OKPYKHOCTEN U NPAMBIX. MeTO KOOpAUHAT U €ro
IPUMEHEHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKM. JTMHA OKPY)KHOCTH. ['pangycHas u
paavaHHas Mepa yriia, BBIYMCIEHHE JUIMH IyT OKpykHOcTel. [Tnomans kpyra,
CEKTOpPa, CErMEHTA.

JIBM>KEHUS IIJIOCKOCTH Y BHYTPEHHUE CUMMETpUN (HUryp (31eMeHTapHbIe

npeactasienus). [lapannensHbiit nepenoc. [loBopor.



[IpeameTHBIC PE3yNbTATHl OCBOCHUS IPOTPAMMBI YI€OHOTO Kypca
«I"eomeTpus.

[IpenMeTHbIEC pe3yabTaThl OCBOCHUS IPOrPaMMBbI y4eOHOTO Kypca
K KOHIly 00y4eHHUs B 7 Kiacce.

Pacrio3HaBaTh N3yueHHbIE FEOMETPUUECKUE (PUTYPBI, ONIPEAEIATH UX
B3aMMHOE PaCIoJIOKEeHUE, H300pakaTh reoMeTpuYecKre GUrypbl, BHIOIHATD
YEPTEXKU N0 YCIOBHUIO 3a/1aun. VI3MepATh IMHEVHBIE U YIJIOBBIE BEJTUYUHBI.
Pemats 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

[IpoBoaUTh rpyOyIO OLIEHKY JTUHEHHBIX U YIJIOBBIX BEJIUYHMH IPEIMETOB B
peanbHOU XKU3HH, Pa3MEpPOB IPUPOAHBIX OOBEKTOB. Pa3nnuaTe pazMepsl 3TUX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh 4EpPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaThCA PU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCII0JIB30BATh
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JTOTUYECKUE PACCYKIECHUSA C UCIIOIB30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

ITonp30BaThCA MPU3HAKAMU PABEHCTBA IIPSAMOYTOJIBHBIX TPEYTOJIbBHUKOB,
CBOMCTBOM MEINAHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aa4.

OnpenensaTe napanienbHOCTh MPSAMBIX C IOMOIIBIO YTII0B, KOTOPBIE
oOpasyer ¢ HUMH ceKyast. OnpenensaTh NapauieIbHOCTh NPSIMBIX C TOMOLIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OAHOM MPSIMOM A0 TOYEK APYTOM MPSMOM.

Pemate 3a1aumn Ha KjeT4aTol Oymare.

[IpoBOAUTH BHIYMCIECHUS U HAXOIUTh YHUCIOBBIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUUYECKUX 3a]1a4ax C UCIOJIb30BAHUEM CYMMBI YTIJIOB
TPEYroJbHUKOB 1 MHOTOYTOJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MpHU
IIEPECEUEHNH JIBYX IIapajuIeNIbHBIX IPSAMBIX CEKyLler. Pemars npaktnueckue
3a/1a4M Ha HAXOXKIEHUE YIJIOB.

Biianers noHATHEM r€OMETPUYECKOTO0 MECTA TOUYEK. Y METh OIPEAEATh
OMCCEKTPUCY yria U CepEeINHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKUE

MECTAa TOYCK.



@opMyIHpPOBATH ONPEIEIEHUS OKPYKHOCTH U Kpyra, XOpJibl U TMaMeTpa
OKPYKHOCTH, MOJIb30BATHCS X CBOMCTBAMH. Y METh ITPUMEHATH 3TU CBOMCTBA IIPU
pELICHHUH 3aa4.

BiiageTs NOHATHEM ONMKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoAuTh e€ 1eHTp. [loap30BaThCs pakTaMu O TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYroJIbHUKA EPECEKAIOTCS B OJTHOM TOUYKE, U O TOM, UTO CEPEINHHBIE
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OTHOM TOUKE.

BiageTs NOHATHEM KacaTeIbHON K OKPYKHOCTH, IT0JIb30BAaThCS TEOPEMOU O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMSL.

[Tosp30BaTHCS MPOCTEUIIMMHA F€OMETPUYECKHUMHU HEPABEHCTBAMM,
IIOHUMATh UX NMPAKTHYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUYECKHE ITIOCTPOEHHUS C TOMOIIBIO [IUPKYJIS
Y JIMHENKHU.

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS IPOrPaMMBbl yUeOHOTO Kypca K KOHILY
oOy4deHus B 8 Kiacce.

Pacrio3HaBaTh OCHOBHBIE BH/IbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
II0JIB30BATHCS X CBOMCTBAMU IPH PELIEHUH T€OMETPUYECKUX 3a1au.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUEHUS MEIMaH TPEYroJibHUKA (LIEHTpa
Macc) B pPEILICHUH 3a/1ay.

BnaneTs noHsTHEM CpeHEN TUHUM TPEYTOIbHUKA U Tpaneluu, IPUMEHSTh
MX CBOMCTBA IPH PEIICHUH re€OMETpUUYecKuX 3a1ad. [lonb3oBarbes Teopemoit
dasieca ¥ TEOPEMOM O MPOMOPIUOHAIBHBIX OTPE3KaX, MPUMEHSATH UX JJIs1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh MpU3HAKK NOJ00US TPEYTOILHUKOB B PEIICHUH
reOMETPUYECKUX 3a/1ay.

[Tonb3oBaThecs Teopemoit [ludaropa 115 pemieHns reoMeTpuyecKux u
paKkTUYeCKuX 3aad. CTpOUTh MaTEMAaTUYECKYIO MOJIEb B IPAKTUYECKUX
3aJlayax, CaMOCTOSITEJIbHO TPOBOJUTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE

JUTHHEL.



Braneth NOHATUSIMU CHHYCA, KOCUHYCA U TAHTE€HCA OCTPOTrO yria
MPSIMOYTOJILHOTO TpeyroJibHuKa. [1071630BaThCA STUMH HOHSATUSMHU I PEUICHUS
MPAKTUYECKUX 3a/1a4.

Boruncnars (pa3inuHbIME CIOCO0AMH ) THIOMIAAb TPEYTOJIbHUKA U TUIOIIATU
MHOTOYTOJIBHBIX (GUTYP (TIOJB3YSCH, TA€ HEOOXOIUMO, KaTbKYJISTOPOM).
[IpuMEHSTh MOTYyYEHHbIC YMEHHUSI B TPAKTUUECKUX 3a/1auax.

Bnaneth NOHSATUSIMHU BOIMCAHHOTO U IIEHTPAJILHOTO yTJia, UCIIOIb30BaTh
TEOPEMBI O BIUCAHHBIX yTJaX, YIJaX MEXIy XOopJaMu (CEKYIIUMU) U yTiie MEXIY

KacaTeIbHOM U XOPAOU MPH PEIICHUU T€OMETPUYECKUX 3a1a4.

BHaI[CTb IIOHATHUCM OITMCAHHOI'O I‘IGTI:préX}/FOJII)HI/IKEl, IIPUMCHATDH CBOMCTBA
OIINCAHHOTI'O LIeTI:.IpéX}’l’OJ’II)HI/IKa IIpHU pCHICHNH 3a/1a4.

[IprMeHSTh MOTyYEHHbIC 3HAHUS HA MPAKTUKE - CTPOUTh MAaTEMATUYECKUE
MOJEIIN JUIS 3a7a4 PEAIbHOM KU3HH U ITPOBOJIUTH COOTBETCTBYIOIIUE BBIYUCICHUS
C IPUMEHEHUEM NOA00MS U TPUTOHOMETPUH (IIOJIB3YSICh, II€ HE0OX0AUMO,
KAJIbKYJISITOPOM).

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOrPaMMbl yU€OHOTO Kypca K KOHILY
oOyuenus B 9 kiacce.

3HaTh TPUTOHOMETpUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOIUTh C UX
MOMOILBIO Pa3JIMYHbIE 3JIEMEHTHI NPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pEeIlIeHrE
NPSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaXxoauTh (¢ MOMOIIBIO KaNbKYJISTOPA) AJTUHBI
U YTJIBI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonb30BaTbes popmynamMu NPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKIECTBOM JIJISI HAXOKIEHUSI COOTHOIIEHUN MEXITY
TPUTOHOMETPUUECKUMH BETUYMHAMU.

Hcronbs30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JIJISI HAXO0KICHUS
Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY ), IPUMEHSITh
UX MPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

Bnagets noHsTusiMu npeoOpa3zoBaHus MoA00us, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (huryp. [loabp30BaThCs CBONCTBAMU MOA00US MPOU3BOIBHBIX

buryp, yMeTb BHIYUCIATH JJIMHBI M HAXOAUTH YTJIbI Y MOAOOHBIX (PUTyp.



[TpumeHsTh CBOMCTBA MOAOOUS B MPAKTUYECKHUX 33a/1adaX. ¥ METh MPUBOIUTH
IPUMEPHI TOJTOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

ITonp30BaThCA TEOPEMAaMU O NMPOU3BEAEHNUN OTPE3KOB XOP, O
IIPOU3BEACHUMN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaTbCsA BEKTOPaMH, TOHUMATh X TEOMETPUUECKUNA U (PU3UUECKUN
CMBICTI, IPUMEHSTH UX B PELHICHUH T€OMETPUUECKHUX U (PU3NYECKUX 3a]1a4.
[IpuMeHSATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB JIUIsl HAXO0XKACHUS JUIMH U YIJIOB.

ITonb30BaThCA METOAOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSATH €r0 B
PELIEHUH N'€OMETPUYECKUX U IIPAKTUYECKUX 3a7a4.

Biraners NOHATUAMU IPABUIBHOIO MHOTOYTOJIbHUKA, JNIMHBI OKPY’KHOCTH,
JUIUHBI 1yTH OKPYKHOCTU U PalMaHHOW MEPBI YIJIa, YMETh BBIYUCIIATH IUIOIIAb

Kpyra u €ro YacTEH. HpI/IMeHHTB IMOJIYYCHHBIC YMCHHU: B IIPAKTHYCCKHUX 3a/1adaX.

Haxonuth ocu (WK UEHTPBI) CAMMETPUH QUTYP, IPUMEHSTh IBHUKCHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHATh Moy4YeHHbIE 3HAaHUS HA IPAKTHKE - CTPOUTh MaTEMAaTUYECKHE
MOJEIHU JUIs 3a7a4 PEabHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BIUUCICHUS
C MPUMEHEHHEM NOJ00USI U TPUTOHOMETPUUECKUX (PYHKIIUH (MOAB3YSCh, T1IE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

ITosicuuTenpHas 3amucKa.

B coBpemeHHOM 11IM(pOBOM MHUpE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAUMMOCTh, KaK C TOUYKH 3PEHHUS MPAKTUUYECKUX MPUIIOKEHHUM, TaK
U UX pOJIM B 00pa30BaHUU, HEOOXOIUMOM KaXKAOMY 4esoBeKy. Bo3pacrtaeT uucio
npodeccuii, mpu OBIACHUH KOTOPHIMH TpeOyeTcs xoporas 6a30Basi MOATOTOBKA
B o00JacTu BEpPOATHOCTM U CTATUCTUKM, Takas TMOJArOTOBKAa BakHAa MJis
MPOJIOJKEHUS 00pa30BaHUs U 7Sl yCIEIHON Tpo(hecCUOHATbHON Kaphephl.

Kaxx1p1i1 uenoBek MOCTOSIHHO MPUHUMAET PEIICHHs] HA OCHOBE UMEIOLIUXCS
y HEero JaHHbIX. A /1711 000CHOBAHHOTO MPUHSTHS PEIICHUS B YCIOBUSIX
HEeJI0CTaTKa WK U30bITKAa HHPOPMAITUK HEOOXO0IMMO B TOM YHUCJIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

Nmenno M03TOMY OCTPO BCTaJla HEOOXOAUMOCTh C(HOPMUPOBATH



y o0ydJarommxcs (PyHKITMOHAIBHYIO TPAMOTHOCTD, BKIIFOUAOIIYIO B ce0s B
KayeCTBE HEOTHEMJIEMOM COCTABIIAIONIECH YMEHNE BOCIIPUHUMATD M KPUTUYECKU
aHaJIM3UPOBaATh MH(POPMAIIHIO, IPEACTABICHHYIO B Pa3IMYHbIX (hOpMax, IOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTUX PEabHBIX MPOIIECCOB U 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMU IIPUHLIMIIAMU cOOpa, aHaIHM3a
Y TIPEJICTaBIICHUS JAHHBIX U3 Pa3IMYHBIX cep KU3HU 0011eCTBa U rocydapcTBa
nproOIIaeT 00yJyarmuxcs K 00IeCTBEHHBIM UHTEepecaM. M3ydeHne ocHOB
KOMOMHATOPUKH pa3BUBAET HaBBIKM OpPraHU3aIlMU Tiepedopa U mojcuéra yucia
BapUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuyeckuii PyHaaMeHT 11t GopMUPOBaHUS KOMIIETEHIIUN B
obnacTu MHGOPMATUKHU U UGPPOBBIX TEXHONOTUH. [Ipy U3yuyeHnn CTaTUCTUKU U
BEPOATHOCTH 000TAIIAIOTCS IPECTABICHUS 00YJAIOIIUXCS O COBPEMEHHOM
KapTHHE MHUpa ¥ METOJIaX ero MCCae0BaHus, GOPMUPYETCS TOHUMAHUE POJIU
CTaTUCTUKH KaK HCTOYHHMKA COITUATBHO 3HAYMMON MH(POPMAIIUH U 3aKJI1aIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

B cooTBeTcTBHM C AaHHBIMH IENSMU B CTPYKType MPOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHUs BbIJICIICHBI
CIIEyIOIMe Co/epKaTeabHO-MeToanueckie JuHuu: «lIpencraBienue JaHHBIX U
omucatelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEeMEHTHl KOMOHHATOPUKW,
«BBeznenue B Teoputo rpadoBy.

Conepxanue nunuu «lIpencraBneHue JTaHHBIX U ONMCATEIbHAS
CTaTUCTHKA» CIIY)KHUT OCHOBOU J1J1s1 (GOPMUPOBAHMSI HABBIKOB paOOTHI C
uH(pOpMaIUe: OT YTEHUs U UHTEPIpeTaui HHPOpMAIUU, IPEICTAaBICHHON B
Tabnuiax, Ha AMarpammax u rpadgukax, A0 coopa, IpeICcTaBlIeHUs U aHaIu3a
JAHHBIX C UCTMIOJIb30BAHNEM CTATUCTUICCKUX XapaKTEPUCTHK CPEIHUX U
pacceuBanus. PaboTast ¢ JaHHBIMU, 00YYarOIINECs y9aTCs CYUTHIBATH U
WHTEPIPETUPOBATH JTAHHBIC, BBIIBUTATh, APTYMEHTUPOBATh M KPUTUKOBATH
MPOCTEUIIINE TUIOTE3bl, PA3MBIILIATH HAJl (PaKTOpaMU, BHI3bIBAIOLIUMU
W3MEHYHUBOCTb, U OLICHUBAThH UX BIMSHUE HA pACCMAaTPUBAEMbIE BEJTUUYHHbBI U

IPOLIECCHI.



HNHTynTHBHOE IPEACTABIEHUE O CIIy4YalHOW N3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEN Y TEHJECHIINM CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM IS
U3Y4YEHUSI TEOPUHU BEPOSITHOCTEN. bospIoe 3HaUueHHEe NMEIOT MPAKTUYECKUE
3aJlaHUs, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMUA MOJEISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOJUTCA KaK Mepa MpaBAONoA00uUs CIIy4yaiiHOTO
coObITus. [Ipu n3yyennn yue6HOTo Kypca 00ydaronpecs 3HaKOMSITCS €
MPOCTENIIIMMU METOJJAMH BBIYHUCIICHHS BEPOSITHOCTEN B CIIy4ailHbIX
AKCIEPUMEHTAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU UCXO/IAMH,
BEPOATHOCTHBIMU 3aKOHAMHU, MMO3BOJISIIOIIMMHY CTaBUTh U peliaTh 00Jiee CII0KHbIE
3aiauu. B yueOHbIi Kypc BXOAST HaYaIbHBIEC MPEJCTABICHUS O CITy4yalHbIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCyIIECTBISIETCS] 3HAKOMCTBO 00yUarOLIUXCsl C
MHO>KECTBAMHU U OCHOBHBIMU ONEPALMSIMHI HaJl MHOKXECTBAMHU, PACCMATPUBAIOTCS
IpUMEPHI TPUMEHEHUS JJI PEUICHUS 3314, a TAK)KE UCIIOIb30BaHUS B IPYTUX
MaTEeMaTUYECKHUX KypcaxX U yueOHBIX MpeAMeTax.

B 7-9 xnaccax uzydaercs yueOHBIM Kypc «BeposSTHOCTh U CTaTUCTUKa», B
KOTOpbIM  BXomaT paznensl: «lIpencraBneHne JaHHBIX MW ONKcCATENIbHAs
CTaTUCTUKa», «BepoaTrHocThy», «3JeMeHTh KOMOMHATOpuku», «BBeneHue B
Teopuro TpadoBy.

Copnepxanue oOydeHus B 7 Kiacce.

[IpeacraBnenue naHHBIX B BUE TaOIUII, 1UarpamMm, rpadukoB. 3anoIHeHNE
Ta0JIHII, YTEHUE U TIOCTPOCHHE TUarpaMm (CTOJIOUKOBBIX (CTOMOYATHIX) U
KpYroBbIX). UTeHue rpadukoB peajbHbIX npoiieccoB. 3pneduenne nupopmanuu
U3 TarpaMm | TaOJIuIl, UCTIOJIb30BAHUE U MHTEPIPETAIINS TaHHBIX.

OnucarenpHasi CTATUCTUKA: cpefHee apumeTHieckoe, Me/Inana, pa3max,
HanOoJIbILIEE U HAMMEHBIIIEEe 3HaYEHUsI Habopa YMCIOBbIX JaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHUYUBOCTH.

Crny4aitHbIi SKCTIEpUMEHT (OTBIT) U CIydaitHOe coObITHE. BEpOosSTHOCTD U
yacToTa. Posib MaloBEpOSITHBIX M MPAKTUYECKHU TOCTOBEPHBIX COOBITHI B IPUPOJIE

nB 06HICCTBC. MoHeTa u urpajibHasd KOCTb B TCOpHUU BCpOHTHOCTCﬁ.



['pad, BepuuHa, pedbpo. Crenens BepinHbl. Yucno pédep u cymmapHas
crenenb BepimH. [Ipencrasnenue o cBsi3Hoctu rpada. Llenu u nukist. [lytu B
rpadax. O6xox rpada (ditnepoB myTh). [IpeacTaBiaeHne 00 OpueHTHPOBAHHOM
rpade. Pemenne 3agau ¢ momorisio rpagos.

Coneprxanue 00y4deHus B 8 Kiacce.

[IpencraBneHue qaHHBIX B BUAE TAOIUI, TUarpaMM, rpaduKoB.

MHOXecTBO, IEMEHT MHOKECTBA, MOJIMHOKeCTBO. Ornepanuu HaJl
MHOXECTBaMU: 00bETUHEHNUE, TIepecedeHre, nononnenne. CBONCTBa oneparuii
HaJl MHOXKECTBAMHU: MIEPEMECTUTEIBHOE, COUETATEIBHOE, PACIIPENETUTENBHOE,
BKJItOUeHUs. Vcnonb3oBaHue rpaguueckoro npeCcTaBiIeHNs MHOKECTB JJIs

OIMCAHMSI PEATIBHBIX ITPOLIECCOB U SBJICHUM,
IIPU pELICHUU 3a]1a4.

N3mepenue paccenBaHus NaHHBIX. /ucriepcus U CTaHAApTHOE OTKJIIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITHS ciryyaiiHOro onbita. CiiydaiiHble COOBITHS.
BepositHocTH coObITHIL. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coOpiTussMu. CiydaitHbiit BEIOOp. CBsI3b MEXTy MAJIOBEPOSITHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA 1E€PEBBEB: €ANHCTBEHHOCTD ITYTH, CYIIIECTBOBAHUE
BUCSIYEH BEPUIMHBI, CBSI3b MEXK/y YMCIIOM BEPIIUH U unciioM pEdep. [IpaBuiio
yMHOKeHHUs. Penienue 3aiad ¢ noMoipto rpagos.

[IpotuBomnomnoxueie coObiTHs. narpamma Diinepa. O0beAMHEHNE U
nepecedyeHne coobiTuil. HecoBMectHbie coObiTHs. Dopmyna cioxeHus
BEPOSITHOCTEN. Y CII0BHAsI BEpOATHOCTD. IIpaBuiio ymHoxeHnus. HezaBucrumele
coOriTus. [Ipencrasienue skcriepuMenTa B Buje fepena. Pemenue 3a1au Ha
HaXO0XKJEHUE BEPOSITHOCTEN C IOMOIIBIO JIEPEBA CIIYYAaHHOTO SKCIIEPUMEHTA,
nuarpamm Jitepa.

Coneprxkanue o0ydeHus B 9 kiacce.

[IpencraBieHue JaHHBIX B BUAE TAOIUL, 1UarpaMM, rpaduKos,

UHTEpIIpeTalus JaHHbIX. UTeHne U MOCTpoeHue Talull, AuarpaMmm, rpadukoB 1o

PCaIbHbBIM JaHHBIM.



[TepectanoBku u hakropuan. CodeTaHus U YUCIO COUETAHUNA. TPEYrOIbHUK
[Tackains. Pemrenre 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckas BepoaTHOCTh. CiydallHbIi BEIOOP TOUKHU U3 GUTYpPHI HA
IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

Hcnertanue. Ycenex u Heynada. Cepust MCIIBITAHUM 10 IEPBOTO yCIexa.
Cepus uctisiTanuii bepaymmm. BeposaTHOCTH COOBITHIT B CEpUM UCTIBITAHUHT
bepnysu.

CryvaiiHas BeIMYMHA U pacpeIelICHHE BEPOSITHOCTEN. MaTeMaTrnueckoe
okuaaHue u aucnepcus. [I[puMepbl MaTeMaTHYECKOTO OXKUJAHUS KaK
TEOPETUYECKOI0 CPEIHETO 3HAYCHUS BEJIMYMHBI. MaTeMaTuieckoe 0KUIaHuE U
JUCIIEPCHUS] CITyYallHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU HUCTIBITAHUIM
bepnyum».

[TonsTre o 3akoHe OonbIMX uKcell. 3MepeHre BEpOITHOCTEHN C MOMOIIIbIO
yacToT. Poib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS IPOrPaMMbl yUeOHOTO Kypca
«BeposATHOCTD U CTATUCTUKAY.

[IpenMeTHbIE pe3yabTaThl OCBOCHUS MTPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOy4deHus B 7 Kiacce.

Yutats HHPOPMALINIO, IPEACTABICHHYIO B Ta0JIMLIAaX, HA TMarpaMmax,
MPEACTABIIATH JaHHbIE B BUJE TaOJIUI, CTPOUTH AUArpaMMBbI (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbl€) IO MacCUBaM 3HAYEHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEATILHBIE YHCIIOBBIE TAHHBIE,
Mpe/CTaBICHHbIE B TAOINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh 17151 ONMCAHUS TAHHBIX CTATUCTUYECKUE XaPAKTEPUCTUKH:
cpenHee apupMeTHIecKoe, MeinaHa, HauOoJIbllee U HauMEHbIIIee 3HAYCHUS,
pa3mMax.

Nwmets npeacraBieHue 0 Cay4aiHOW N3MEHYMBOCTH Ha MPUMEpPAX LIEH,
(bu3NYECKUX BETMYNH, aHTPONOMETPHUUECKUX JaHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKOU YCTOWYNUBOCTH.

[IpenmeTHbIE pe3yabTaThl OCBOCHUS MTPOTPAMMBbI Y4€OHOTO Kypca K KOHILY

oOyueHus B 8 Kiacce.



N3Bnekats 1 mpeoOpa3oBbIBaTh HH()OPMAITHIO, TIPEACTABICHHYIO B BUJIE
Ta0NHII, TUarpaMm, rpauKoB, IPEACTABIATH JaHHBIC B BUJE TaOIUIl, IUarpamm,
rpadukos.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUUECKUX TTOKA3aTEeIeH: CpeaHUX
3HAYCHUH U Mep paccenBaHus (pa3Max, JUCIIEPCUS U CTaHAAPTHOE OTKJIIOHECHHE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHHUH 1 YaCTOTHI COOBITHI, B TOM YHCJIE
10 pe3yJibTaTaM U3MEepeHUN U HaOJI0ICHUI.

HaxoauTk BEpoSATHOCTH CITy4ailHBIX COOBITHH B ONBITaX, 3Has BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHUCJIE B ONBITaX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHUSMH.

Hcnonb3oBath rpaduueckue MOACIH: AEPEBO CIIY4aiHOTO SKCIIEPUMEHTA,
JUarpaMMebl Ditepa, 4uciaoBas npsiMasi.

OnepupoBaTh MOHITUSIMUA: MHOKECTBO, TTOJIMHOKECTBO, BBITIOJIHSThH
orepaliy HaJl MHOKECTBAMU: 00beIMHEHUE, TIepeceUeHUe, TOMOJIHECHUE,
MEePEYUCIIATh AJIEMEHTHl MHOXKECTB, MPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduueckoe NpeicTaBICHUE MHOXKECTB U CBA3EH MEKITY
HUMH JIJI ONIMCAHMS TIPOLIECCOB U SIBJICHU, B TOM YMCJIE PU PEIICHUHU 3a1a4 U3
Apyrux
y4eOHBIX MTPEAMETOB U KypCOB.

[IpenMeTHBIC pe3yabTaThl OCBOSHHUS MPOrPAMMBbI Y4€OHOTO Kypca K KOHITY
oOydenus B 9 kiacce.

N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAITUIO, TIPEICTABICHHYIO B
Pa3IMYHBIX UICTOYHHMKAX B BUJC TaOJINII, TUarpaMM, rpaduKoB, IPEACTABIATh
JIaHHBIC B BUC TaOJINII, TUarpaMM, rpaduKoB.

Pemrats 3aaun opraHn30BaHHBIM NTEPEOOPOM BAPUAHTOB, & TAKXKE C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX TTPaBUI U METOIOB.

Hcnonb30BaTh onucaTesbHbIC XapaKTEPUCTUKHU I MACCUBOB YHCJIOBBIX
JIAHHBIX, B TOM YKCJI€ CPEIHUE 3HAYEHUS U MEPhI pacCeUBaHUSI.

HaxoauTk 4acTOThI 3HAYEHUN U YACTOThI COOBITHS, B TOM YHCJIE TTOJIh3YSCh

pe3yJibTaTamMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOICHUH.



HaxoauTh BEpOsSTHOCTH CITydallHbIX COOBITUN B U3YYEHHBIX OMBITaX, B TOM
YHUCJIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUSMH, B CEPUSIX
WCIIBITAHUN J10 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUNU bepHyIun.

HNmeTs npeacTaBieHne 0 CIy4alHOW BEJMYMHE U O PACIPEACICHUN
BEPOSATHOCTEM.

NMeTh npeacTaBieHUe O 3aKOHE OOJBIINX YHCEII KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEI B

MIPUPOJIC U OOIIIECTBE.





