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PABOYAA TIPOTPAMMA 11O YYEBHOMY [HNPEIMETY
"MATEMATHUKA".

PabGouass mporpamma mo yudeOHOMy mpeamery «Martematuka» (6a30BbIi
ypoBeHb) (mpeamerHas oOnacte «Marematuka u  uHboOpMatukay) (nmanee
COOTBETCTBEHHO — MPOTrpaMMa 10 MaTEMaTUKE, MATEMATHKA).

HOACHUTEJIBHASA 3AIINCKA.

[Iporpamma mo wmartematuke s oOywarouuxcs ¢ 3IIP 5-9 kmaccos
pa3zpabotana Ha ocHoBe DenepanbHO pabodyeil mporpaMmbl O MaTEMaTUKE IS
oOydaromuxcs ¢ 3aepKKoil neuxudyeckoro passutus (nanee — 3IIP) Ha ypoBHe
OCHOBHOrOo  obmiero  oOpa3oBanusi,  DeaepaibHOIO  TOCYAapPCTBEHHOIO
oOpa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO obmiero oopasoBanus (Ilpuxas
Munnpocsemenuss Poccun ot 31.05.2021 1. Ne 287) (mamee — ®I'OC O0O0),
®denepanbHOM aanTUPOBAHHON 00pa30BaTEIBLHON MPOTrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus s 00Y4alOUIUXCsl C OTPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBBSA
(ITpuka3 Munnpocsemenus Poccun ot 24 Hosi6ps 2022 1. Ne 1025), denepanbHoit
paboueil mporpaMmMbl OCHOBHOTO 00IIero 0Opa3oBaHUs MO YYEOHOMY MpPEAMETY
«Marematuka», @DexepalbHOW  MOporpaMMbl  BOCIHUTAaHUS, C  Y4ETOM
pacmnpeieNICHHBIX M0 KJaccaM MPOBEPSIEMbIX TpeOOBaHUHN K pe3yIbTaTaM OCBOCHHS
denepanbHON aIanTUPOBAHHON 00pa30BaTEILHOM IMTPOrpaMMBbl OCHOBHOT'O OOIIIETO
oOpazoBaHus I 00YJArONIUXCS C 33JIEPIKKOM IICUXUUECKOTO pa3BuTHs. B paboueii
MporpaMMe y4YTEHbl HJIEH U MOJoKeHUs: KoHuenuuu pa3BUTHS MATEMaTUUYECKOTO
oOpazoBanus B Poccuiickoit deneparuu.

VY4eOnpiii mpenmer «MaTemaTHKa» BXOAWT B TNPEIMETHYIO 00JacTh
«Marematuka U uHpopmaTrka». OH COCOOCTBYET Pa3BUTUIO BHIUMCIUTEIBHON
KyJIbTYphl U JIOTHUYECKOTO MBIIUICHHS, (OPMUPOBAHHUIO YMEHHS TOJIH30BATHCS
aNrOpUTMaMH, a TakKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MoBCeAHEBHOM >km3HU oOydarommxcs ¢ 3[IP. YueOHbIii mpenMer pa3BHBacT
MBIIIJIEHUE, MPOCTPAHCTBEHHOE BOOOpPaK€HHE, (PYHKIMOHAIBHYIO I'PAMOTHOCTD,
YMEHUSI  BOCIPUHUMATh W  KPUTHYECKH  aHAIM3UPOBATh  HMH(MOpMAIIHIO,

MPEACTABICHHYIO B Pa3JIUYHbIX (popMax.



OO0yueHune MateMaTuke JaET BO3MOKHOCTh pa3BUBaTh y oOyyvaromuxcs ¢ 311P
TOYHYIO, pPAalMOHAIbHYIO M MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambojee
MOAXOSINE S3bIKOBBIC, CHMBOJIMUECKHUE, TpadyuuecKue CpeicTBa JIJIsi BRIPAKECHUS
CYXKJICHHI U HaTJISITHOTO UX MPEICTaBICHUS.

HeoO6xoauMpIM ~ KOMIIOHEHTOM  OOIIEH  KyJbTyphl B  COBPEMEHHOM
TOJIKOBAHUM  SIBJISIETCSA ~ OOIee  3HAKOMCTBO €  METOJAaMU  [O3HAHUS
JEUCTBUTEIILHOCTH, TMPEJCTABICHUE O TMpeAMeTe W METoJaX MaTEeMaTUKH, HX
OTJIMYMUA OT METOJIOB [JIPYTMX €CTECTBEHHBIX W TyMaHUTapHBIX HayK, 00
OCOOCHHOCTSAX MPUMEHECHHS MAaTEMAaTUKHU JIsl PEIICHUs] HAYYHBIX U MPUKIIATHBIX
3amay. Takum o0pa3oM, mMaTeMaTH4Yeckoe OOpa30BaHHE BHOCUT CBOW BKJIAJ B
dbopmupoBaHue 00IIEH KYJIBTYpPHI YEIOBEKA.

N3ydeHne mMaTeMaTHKU TaKXKe CIIOCOOCTBYET ACTETUYECKOMY BOCTIUTAHUIO
YeJIOBeKa, MOHMMAHWI0 KPACOThl W M3AIIECTBA MAaTEMAaTHUYECKUX PacCyKICHUH,
BOCHIPUATHIO T€OMETPUUECKUX POPM, YCBOCHHIO UIEH CUMMETPHUHU.

[Iporpamma otpaxkaeT cojepkaHue oOydeHus mpeamery «MaremaTtuka» c
y4eTOM OCOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOywatomuxcs ¢ 3I1P.
OBnanenune ydeOHbIM mpeamMeToM «MaremaTukay MpelCTaBIseT ONPEICICHHYIO
cinokHocTh g yuyanuxcs ¢ 3[IP. ¥V oGyuaromuxcs ¢ 3[IP nHanbonee BbhIpaKeHBI
OTCTaBaHHWS B PA3BUTUHU CIOBECHO-JIOTMYECKUX (OPM MBINIICHUS, MOITOMY
aOCTpaKTHbBIE U OTBJICUYCHHBIC KATETOPUU UM TPYAHOJOCTYIHBI. B Toxke Bpems mpu
CHEIUATBHOM 00yUYeHUN 00YyYaroNIuecss MOTYT BBITIONHATD 3aaHUS M0 AITOPUTMY.
OHU BOCHPUMMYMBBI K MOMOILIM, MOTYT BBIIOJHUTH MEPEHOC HAa AHAIOTMYHOE
3aJlaHie YCBOGHHOTO crocoOa perneHus. CHIDKEHUE Pa3BUTHS MBICIUTEIBHBIX
Oonepaldii M 3aMEJICHHOE CTAaHOBJICHUE JIOTUYECKUX JEUCTBUM MPUBOAAT K
HEJIOCTATOYHOW  OCMBICIIEHHOCTH  COBEpIIAEMBIX  Y4€OHBIX  JeWUCTBHM. VY
oOydJarommxcs 3aTPyJHEHBI CYETHBIC BBIUYMCICHHS, MPOW3BOAMMBIE B yme. B
MACbMEHHBIX BBIYMCICHUSIX OHM MOTYT MPOIYCKaTh OJAMH U3 MPOMEKYTOUHBIX
maroB. [Ipu paboTe ¢ YUCIOBBIMU BBIPAKEHUSIMU, BBHIYMCICHUEM KX 3HAYCHUS
MOTYT HE YyAEpKUBaThb NPABWIbHBIA MOPANOK neictBuil. Ilpm ympouienun,

npeoOpa3oBaHuu BbipaxkeHui yuaiuecs ¢ 3I1P He MoryT camocTOSITEIbHO PUHSTh
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peumieHne O IOCIEJOBAaTEIbHOCTH  BBINOJHEHUS JelcTBUi. KOHKpETHOCTH
MBIIIUIEHUSI OCJIOKHSET YCBOCHHs HABBIKA DEIICHUS YpPAaBHEHUMN, HEPABEHCTB,
cUCTEMBI ypaBHEeHUH. MM ManogocTynHo coBepuieHue 00paTUMBIX ONEpaLlUi.

Huskuii ypoBeHb pa3BUTUA JIOTMYECKUX ONEpalMi, HEIOCTATOYHAs
00O0OILIEHHOCTh MBIIUICHUS 3aTPYIHAIOT H3ydeHue TeMbl «DyHKIUU»: mnpu
onpefeneH (PYHKIMOHAIBHOW 3aBUCMMOCTH, NpPH OINUCAHUU TIpapuuecKoi
CUTYyallud, UCIOJIb3yd T'€OMETpUYECKU, anredpandeckuii, (QyHKIIHOHAIbHBIN
a3blkd. Hepenko yuwamniuecss He BUAST Pa3HULBI MEXAY 00JIaCTbIO ONpeeiIeHUs
(GyHKIMU U 00JaCThIO 3HAUYECHUH.

Pemenue 3amau conpspkeHoO ¢ TPYIHOCTAMU O(OPMIIEHUS KPaTKOM 3amucH,
NPOBEJICHUS aHAIN3a YCIOBUS 3a]]a4M, BbIACICHUS cylecTBeHHOoro. O0yuarouecs
¢ 3IIP 3aTpynHAIOTCS CAeNaTh YMO3aKJIIOUeHHE OT OOIEero K YaCTHOMY, HEPEIKO
BBIOMPAIOT HEpPAIMOHATIBHBIE CHOCOOBI PEIICHMs, HWHOTJAa OrPaHUYUBAIOTCS
MaHUINYJSILASIMU C YACIIAMMU.

[Ipy wu3yuyeHuum reomeTpuyeckoro wmatepuana oOyqatommecs ¢ 3I1P
CTAJKUBAIOTCSI C  TPYAHOCTBIO  JI€JIaThb  JIOTUYECKHE  BBIBOABI, CTPOUTH
IIOCJIEOBATEIIbHBIE  pacCyxAcHus. HenpouHbsle 3HaHUS OCHOBHBIX TEOPEM
r€OMETPUU TMPUBOAUT K OMMUOKAM B PEIICHUH TEeOMETPUYECKHX 3ajJad.
OOyuaromuecss MOTyT OJAMEHUTH (POPMYILY, HEIPAaBUIBHO MPUMEHUTH Teopemy. K
CEPbE3HBIM OIIMOKAM B pEHICHUH 33a7a4 MPUBOASIT HEIOCTATOYHO pPa3BUTHIC
IIPOCTPAHCTBEHHBIE NIPEACTABICHU. VM CI0)KHO BBIIOJIHUTH YEPTEXK K YCIOBUIO, B
MUCHbMEHHBIX paboTax OHU HE MOTYT NPUBECTH OOBSICHEHHE K YEPTEKY.

TouyHOCTh 3alIOMHUHAHUS U BOCIIPOU3BEICHUS y4eOHOTO MaTepHralia CHUKEHBI
[0 IPUYMHE CIA00CTH MHECTHYECKON NEATEIBHOCTH, CYKEHHS 0O0beMa MaMsTH.
Oo6yuatromumces ¢ 3P TpeOGyeTcs Oosbilie BpeMEHH Ha 3aKpervieHHe MaTepualna,
aKTyaJau3alus 3HaHUU 10 OTIOpE MPU BOCIIPOU3BEACHUMN.

JUiss  mpeononeHMs TPYAHOCTEM B HM3y4eHUMM Y4YeOHOro mpeaMera
«MatemaTtuka» HeoOXoAMMa ajanTtanus oObeMa U Xapakrepa yueOHOro MaTepuana
K MO3HABATENbHBIM BO3MOXKHOCTAM yuamuxcs ¢ 3I1P. Cnenyet yueOHbIi MaTepuan

NpCIOJHOCHUTD HEOOJIBIITNMU nmopuuAMH, YCIOXHAA €O IMOCTCIICHHO, U3bICKNBATDh
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crocoObl  ajanTalud TPYAHBIX 3aJlaHUM, HEKOTOpble TEMbl JaBaTh Kak
O3HAKOMHTENBHBIE;  MCKJIIOYAaTh  OTACIbHbICE  TPYJIHBIE  JOKA3aTEJIbCTBA;
TEOPETUYECKHII MaTepuall PEKOMEHAYETCS H3ydaTh B MPOLECCE MPAKTHYECKOH
NEATENBHOCTA O PEUICHUI0 3ajad. OpraHuyeckoe €IMHCTBO IMPAKTUYECKOW U
YMCTBEHHOM JESATEIBPHOCTH YyYaIlllUXCAd Ha YpPOKaX MAaTeMaTUKH CIOCOOCTBYIOT
MPOYHOMY U CO3HATEIBHOMY YCBOEHHIO Oa3MCHBIX MaTeMaTHYECKUX 3HAHUM U
YMEHUHU.

Hean u 3apa4n u3yyeHus ydeOHoro npeamera «MaremaTuka».

[TpuopuTeTHRIMU TIEIIMU 00YUCHHS MaTeMaTHKe B 5—9 Kilaccax SBISIIOTCS:

dbopMHUpoBaHUE IIEHTPATBLHBIX MAaTEMATHYECKUX MOHSITHH (YUCIIO, BETUYNHA,
reoMeTpuueckas gurypa, nepeMeHHasi, BeposiTHOCTh, (DYHKIIHS),
o0ecTeunBarOIUX MPEEMCTBEHHOCTD U MEPCTIIEKTUBHOCTh MaTEMAaTHUUECKOTO
obOpazoBanust ooyuaromuxcs ¢ 311P;

noaseaeHue odOydaromuxcsi ¢ 3P Ha mocTymHOM mjis HUX YpPOBHE K
OCO3HAaHHUIO B3aUMOCBS3M MaTEMaTUKH M OKPYKAIOIIErO0 MHUpa, I[OHUMAaHUE
MaTeMaTUKH KaK YacTH OOIIeH KyIbTyphl YeJIOBEYECTBA;

pPa3BUTHE UHTEIIEKTYAJIbHBIX U TBOPUECKUX CITIOCOOHOCTEN OO0YJAIOIIUXCS C
3I1P, mo3HaBaTeIbHOW AKTUBHOCTU, HCCIIEIOBATEIILCKUX YMEHHH, KPUTUYHOCTHU
MBIIUICHHS], UHTEPECA K U3YUCHUIO MAaTEMAaTHKU;

dbopmupoBanue (HyHKIIMOHATHHOW MaTeMaTHYeCKOM TPaMOTHOCTH: YMEHHSI
pacmo3HaBaTh  TPOSIBJICHUS ~ MaTeMaTMYeCKUX  MOHSATHH,  OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIBHBIX JKM3HEHHBIX CUTYyalUsIX U IPU U3YUYECHUU IAPYTUX
y4eOHBIX TMPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMynupoOBaTh WX HA S3BIKE MAaTEeMATUKH M CO3/laBaTh MaTeMaTUYECKUE MOJEIH,
MPUMEHATh OCBOCHHBIM MAareéMaTHYECKHUM ammapar g pPEleHHUs IPAKTHUKO-
OpPUEHTHUPOBAHHBIX 33/a4, WHTEPIOPETUPOBATH M  OLECHUBATh IOJYYEHHBIC
pE3YybTaTHI.

JlocTikeHue ATUX 1eseil o0ecrneunBaeTCs PEelIeHUEM CIeAYIOMNX 3a/1ay:



dbopmupoBark y oOyuaronuxcsi ¢ 3[IP HaBbiku ydeOHO-NO3HABaTEILHOMN
NEATeNIbHOCTH: TIUIAHUPOBAHUE palbOThl, TOUCK palMOHAJIBHBIX MyTel ee
BBITIOJTHEHUS, OCYIIECTBIEHUS] CAMOKOHTPOJIS;

CIOCOOCTBOBATh MHTEIUICKTYaJIbHOMY Pa3BUTHIO, (DOpMUpOBATH KauecTma,
HEOOXOAUMBIE YEJIOBEKY JJIsl MOJIHOLIEHHOW >KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOWMCTBECHHBIE MAaT€MaTUUYECKON JESITEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYUIUH, TPOCTPAHCTBEHHBIX MPEICTABICHUHN, CIMOCOOHOCTH K MPEOIO0TICHUIO
TPYAHOCTEM;

dbopMHUpOBaTh KIIIOUEBBIC KOMIETCHIIMU YYaIIUXCS B paMKax MPEIMETHOU
obnactu «MartemaTuka U UHPOPMATUKAY;

pa3BUBAaTh MOHATHITHOE MbIILUIeHHs oOydarornuxcs ¢ 311P;

OCYHIIECTBISTh KOPPEKIMIO TMO3HABaTENIbHBIX MPOILIECCOB OOYUYaAIOIIUXCS C
311P, HeoOXOmMMBIX I OCBOCHHS MPOTPAaMMHOIO Marepuaia 1o y4eOHOMY
IpEeIMETY;

IpeaycCMaTpuBarb  BO3MOXKHOCTH KOMIIEHCAIIUHU o0pa3oBaTeNIbHbIX
neUIUTOB B OCBOEHUU MPEAIIECTBYIOIIETO MPOrpaMMHOTO Marepuaia y
oOyyatomuxcs ¢ 3[1P u HegoCTaTKOB B X MaTeMaTUyeCKOM Pa3BUTHUH;

chopMHUpOBaTh YCTOMYMBBINA UHTEPEC YUALTUXCA K TPEIMETY;

BBISIBIISITH M pa3BUBATh MaTeMaTUueCKUe U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHbIE IMHHUH COAEPKaHUs Kypca MaTeMaTuku B 59 knaccax: «Hucna u
BBIUHCIICHUS», «Anredpa» («AnreOpandeckue BbIpOKEHUS», «YPaBHECHUS U
HepaBeHCTBay»), «Dyukmuny, «l'eomerpus» («l'eomerpuueckue QGUrypsl U HX
cBOMcCTBay, «l3MepeHHe TIeOMETPUYECKUX BEJIMYMH»), «BeposTHOCT U
CTaTUCTUKa». JlaHHBIE JIMHUU PAa3BUBAIOTCS MapajuIesbHO, KaXAas B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOHM, OJHAKO HE HE3aBUCHUMO OJHA OT JAPYroil, a B TECHOM
KOHTaKTe U B3aumMojehcTBUU. Kpome »dToro, ux oOOBEIUHAET JOTUYECKas
COCTABJISIONIAsA, TPAAULIMOHHO MPHUCYLIass MAaTeMATUKE W MPOHU3BIBAIOIIAS BCE
MaTreMaTu4eckue Kypchbl W cojaepkarenbHble JuHUH. CPopMynupoBaHHOE B
®denepanbHOM rOCY/IapCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTe OCHOBHOIO OOIIETO

oOpazoBaHusi TpeOOBaHHE «yMEThb OIEPUPOBATH TMOHSATUAMH: OIpPEICICHUE,
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aKcuoma, TeopeMa, J10Ka3areiabCTBO; YMEHUE PACIO3HABATh UCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUSI, TPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTpUIIAHUS BBICKA3bIBAHUW» OTHOCHUTCS KO BCEM Kypcam, a (opMupoBaHUE
JIOTUYECKUX YMEHHMH pachpenesseTcs Mo BceM roxaM oOydeHHs Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa3OBaHMUsl.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM
ocBoeHust DenepanbHOM paboyelt MpPOrpaMMbl, paclpeNeNE€HHBIM [0 TojaM
oOyyeHusi, CTPYKTYPHUPOBAaHO TakUM o0Opa3oM, 4YTOObl KO BCEM OCHOBHBIM,
NPUHIMITHAIBHBIM BOIIpocaM oOyuaroniuecs: oOpaniaiuch HEOAHOKPATHO, YTOOBI
OBJIAJICHHME MaTeMaTUYECKUMHU TOHATHSIMU W HaBBIKAMU  OCYIIECTBISIIOCH
MOCJIEIOBATEIbHO U MOCTYIATENbHO, C COOIOIEHNEM IPUHIIMITA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKIIOYAIHUCH B OOIIYIO CUCTEMY MareMaTHYeCKUX MPEACTaBICHUM
oOyuatomuxcs ¢ 311IP, pacmupsis u yrnyonsisa e€, 00pa3yst IpouHble MHOKECTBEHHBIE
CBSI3U.

OO0uue nesiu 00yyeHusi MaTeMaTuke B 5-9 kiaccax:

dbopMHpOBaHUE HEHTPAIBHBIX MATEMATHYECKUX MOHATHH (YMCII0, BEJIMUMHA,
reoMeTpuieckas Gurypa, nepeMeHHas, BEposITHOCTb, QYHKIIHUS ), 00ECTIEYNBAIOITUX
NPEEeMCTBEHHOCTh W TMEPCIEeKTUBHOCTh  MaTeMaTUYeCKOro  oOpa3oBaHUS
oOydJarommxcs;

MOJIBEICHUE 00YYarouIuXcsi Ha JIOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKAIOIIETO MHUpPA, NOHMMAHUE MATEMAaTUKH Kak
Y4acTH OOIIEH KyJIbTyphl 4YeJIOBEYECTRA,;

pa3BHUTHE WHTEIUICKTYAIbHBIX U TBOPUYECKUX CIHOCOOHOCTEH OO0ydarommxcs,
MMO3HABATEIbHOM AKTUBHOCTH, HWCCIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUCHUIO MAaTEMATUKU;

dopmupoBanue GHyHKIMOHATHHOM MAaTEeMAaTHUYECKOW TPAMOTHOCTH: YMEHHS
pacro3HaBaTh  MPOSIBIICHHS] ~ MATEMAaTHYECKUX  MOHSATUHA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalIbHBIX KU3HEHHBIX CUTYalUSIX W MPU U3YYCHUU APYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,

(1)OpMy.HI/IpOBaTB HX Ha A3BIKC MAaTCMATHUKHU N CO31aBaTb MaTCMAaTH4YCCKUEC MOACIIN,
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MPUMEHATh OCBOEHHBIM MAaTEMATUYECKUW anmapar sl PEHIEHUs MNPaKTHUKO-
OpPUEHTHUPOBAHHBIX 3a/la4, HWHTEPOPETUPOBATH M  OLICHUBATh IMOJIYYECHHBIC
pPE3yABTaTHI.

Oco0enHocT oTOOpa M aganTapMM y4e0HOro mMarTepuaja 1o
MaTeMaTHKe.

O6yuenune ydeOHOMY mnpenMery «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHUH JJI1 YCBOCHHS MPOTrPAMMHOI0 MaTepuaia 00yqdarouMuUcs
c 3IIP. bonbiioe BHHMMaHHE yHenseTcs OTOOpYy YueOHOro wmarepuana B
COOTBETCTBUM C MPHUHIMUIIOM JOCTYITHOCTH TPU COXPAaHEHHH 00IIero 6a3oBOro
YPOBHSI, KOTOPBIN JOJKEH MO CONEPIKAHUIO U 00bEMY OBITh aJanTUPOBAHHBIM JIJIsI
oOyuatomuxcst ¢ 3IIP B cooTBercTBUM € HMX OCOOBIMH 00pa30BaTEIBHBIMU
norpedHocTaMu. Crenyer o0JeryuTh OBIaJCHUE MarepuaioM OOydarolmIMMHCS C
3I1P mocpencTBoM €ro JeTajbHOrO OOBSICHEHUSI C CHCTEMaTHYECKUM ITOBTOPOM,
MHOTOKPAaTHOM TpPEHUPOBKM B NPUMEHEHUHM 3HAHUM, WCHOJB3YS MPHUEMBI
aKTyalu3aluy (BU3yalibHas Omopa, maMsTKa).

QenepanbHas MporpaMMa MPEIyCMaTpPUBAET BHECEHHWE  HEKOTOPBIX
U3MEHEHU: yMEHbIIeHHe o0ObeMa TEOPEeTUYECKUX CBEJICHUN, BBIHECEHHE
OTACNIBbHBIX TEM WU IIeJNBIX pa3[eioB B Marepuansl i  0030pHOTO,
03HAKOMUTEIBHOIO U3yYEHUS.

N3menenns mnporpamMmsbl B 5-9 kiiaccax

MaremaTnka B 5 u 6 ki1accax

B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCS H3y4aThb CIEAYIOIIHE TEMBbI:
«Pumckas mymepamusi», «PaBubie Quryps», «llumuaap, xonyc, mapy», «Kyo»,
«IIpssmoyronsHbIM napamienenumeny, «llepemenienue no KOOPAUHATHON MPSIMOI»,
«Moaynp yncnay, «HuclIOBbIE MPOMEXYTKH»; «MacmTad» (h3ydaeTcsi B Kypce
«"eorpadus»); «M300paxeHne reoMeTpuueckux (GUryp Ha HEJIMHOBAaHHON Oymare
C UCIOJIb30BAHUEM WUPKYJsS, JIMHEHKH, YTrOJIbHHKA, TpaHcrmopTupay, «JlinHa
OKPY>KHOCTHY, «IInomans Kpyra, «ITapannensHbie IPAMBIE»,

«Ilepnenaukymnsipubie npsiMbie», «OceBasi U LIEHTPajIbHAs CUMMETPUN» (U3ydaeTCs



B Kypce reoMerpun); «beckoHeuHble TMEPUOTUYECKHE JECATUYHBIE APOOH.
Hecsatuunoe npubamxeHne 0ObIKHOBEHHOH ApoOm» (M3ydaeTcs B Kypce anreOpsl).

Cienyer yMEHBIINTh KOJIWYECTBO YACOB Ha CIENyIOIIME TeMbl: «Pemienue
JIoruueckui 3amau», «/lmmna orpeskan, «lllkans», «PacnpenenurenbHbll 3aKOH
YMHOXEHUS», «3aluch TMPOU3BEACHUS C OYKBEHHBIMH  MHOXXHUTEISIMUY,
«ITocTpoeHue kKoH(pUTypalMii U3 YacTell MpsSMOM, OKPY>KHOCTU Ha HEJIMHOBAaHHOM U
kineryaToil  Oymare», «Jlenutenn wu  kpaTtHbie. [Ipu3Haku  JgeIUMOCTHY,
«Haunbonpmuii o0mMi nenuTeNb W HauMeHblee oOlee KpatHoe. JlennumocTh
CyMMBbl U TipousBencHus». «llpuBegeHue ApoOM K HOBOMY 3HAMEHATEIIO»,
«HaxoxkaeHue 4acTu 1eJ0ro 1 Ueoro Mo ero yactum». «OKpyrieHue NeCATUUHbBIX
npobOeit». «Pemenune 3agad  mepeOOpPOM  BCEX  BO3MOXKHBIX  BapHaHTOBY.
«CocTaBiieHre OYKBEHHBIX BBIPOXXCHHUH 10 YCIIOBUIO 3a7auny. BeicBoOOUBIIECS
4achl MOYKHO MCIIOJIb30BaTh Ha MTOBTOPEHUE (B Hauaje U KOHIE y4eOHOro roja), Ha
u3ydeHue HaumOoyiee TPYAHBIX M 3HAYMMBIX TeM: B V Kjacce — Ha pEIICHHE
ypaBHEHUMH, TpHUBEJEHUE APOOU K HOBOMY 3HAMEHATENI0, YMHOXKEHUE U JCJICHUE
JNECATUYHBIX JpoOei, wusMmepeHwe yrioB, B VI kmacce — gedcTBHS C
MOJIOKUTEIBHBIMU U OTPULIATEIIBHBIMU YUCIIAMU, PEIICHUE YPABHEHUH, CIIOKEHUE
¥ BBIYMTAHUE YHCEJI, COACpXKAIIMX IENy0 M APOOHYIO 4YacTh, HA YMHOXXEHHE U
NereHne OOBIKHOBEHHBIX IPOOCH.

AureOpa

B 03HaKOMUTEIBHOM IUIAHE PEKOMEHAYETCS HM3y4daTh CIEAYIOIIUE TEMBI:
«ppanuoHanbHble qucia. JlelicTBUTENIbHBIE qyuycia, «CpaBHEHHE
JICHCTBUTENBHBIX YHCEN, apu(METUYECKHE JCUCTBUS C JEeHCTBUTEIHHBIMH
guciamuy, «HaxoxkaeHne mNpUOIMIKEHHBIX 3HAYCHUN KBaJpaTHOTO KOPHSY,

«Teopema Buera», «Pemenuss ypaBHEHM TpPETbe W YETBEPTOM CTENECHEU

paz3inokeHueM Ha MHOKUTEN», «DyHkImsa y =vVx u ee rpadux», «[lorpemHocTs n

TOYHOCTh MPHUOJIMKCHHS», «HeTHble W HeueTHble QyHKIuM», «DyHKIUS y=x"»,

«Dyukius y= ax?, ee rpaduk u coiicta. I'papuku QpyHkuuii y= ax? + n u y=a(x-
2 )

m)?, «YpaBHEHHE C IBYMs IIepeMEHHBIMU U ero rpaduk», «['padhuyeckuii criocod

pelieHrs CHUCTeMbl YypaBHEHMI», «M300pakeHune uieHOB apu(METHYECKOW U
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F€OMETPUUYECKOU MPOTPECCUN TOUKAMU HA KOOPAMHATHOW IIIOCKOCTHU. JIMHENHBIN 1
AKCIOHEHIMAIBHBIN pOCT. CI0KHBIE TPOLECHTHI.

Cienyer yMEHBUIUTh KOJIMYECTBO YACOB Ha M3ydyeHHE TeM: «DOopMysbl»,
«JlokazaTenbCTBO TOXKIAECTBY, «JIMHEHHOE ypaBHEHHE C JBYMSI HEU3BECTHBIMUY,
«I"padux TMHEMHOTO YpaBHEHHUS C ABYMS IEPEMEHHBIMUY, «I padudeckoe peiieHue
JUHEWHBIX YpaBHEHUWHW W CUCTEM JIMHEWHBIX YypaBHeHUW», «CBoHCTBa
KBaJAPATUIHOU (PYHKIIHH.

BricBoOouBIIIMECST Yackl PEKOMEHIYETCS HCIMOJIb30BaTh: JUIS JIy4llel
npopaboTKu Haubosiee BaXXHBIX TeM Kypca: «PemieHue ypaBHeHUi», «Perienue
cucTeM ypaBHeHU», «COBMECTHBIE IEHCTBUSI ¢ IpoOsimuy, «[IpuMeHeHue CBONCTB
apuMETHUYECKOTO KBaJpaTHOTO KOPHS»;, Ha IOBTOPEHUE, peIIeHrue 3ajaad,
npeoOpa3oBaHue BRIPAXKEHUM, a TAK)KE Ha 3aKPEIUICHUE U3YUYEHHOT'0 MaTepHaa.

I'eomerpusn

CrnenyeT OCHOBHOE BHHUMAaHHUE YJIEIUTh NPAKTUYECKOW HAIMpPaBICHHOCTH
Kypca, UCKITIOYUB U YIIPOCTUB HAanOoJIee CII0KHBIN 1J11 BOCTIPUATHS TEOPETUUECKUI
matepuan. Ha ypokax reomerpuu HEOOXOAMMO MAaKCHUMAaJbHO MCIOJIb30BaTh
HarJIsIIHbIE CpeAcTBa 0O0y4deHusi, OoJbllle MPOBOAUTH MPAKTHYECKUX pPabOT ¢
ydaluMucs, pemarts 3aaadd. CTpOUTh pelIeHWE 3ajJad IpU  MOCTOSIHHOM
oOpalieH!y K HaTrJIsTHOCTH — PUCYHKaM U YepTekKaM.

O3HakOMHUTENBHO JaTh TeMbl: «TeopeMbl M A0Ka3aTelbCTBO. AKCHOMBDY,
«/lokazatenbcTBO OT MNPOTUBHOrO», «CyIlEeCTBOBAHWE U EIMHCTBEHHOCTH
NEePHEHINKYJIISIpa K IpAMOn», «MeToI TeOMETPUUYECKUX MECT», «MeToT yABOCHUS
Menuanbe», «Teopema ®aneca M Teopema O MPONOPUUOHAIBHBIX OTPE3KAX),
«llentp macc TpeyronbHHKa», «/3MEHEHHE TPUTOHOMETPUUECKUX (YHKIUNA TIPH
BO3pacTaHuu yria», «DopMynbsl i pPaguyCcoOB BIMCAHHBIX M OINMCAHHBIX
OKPYKHOCTE€M  NPABWJIBHBIX  MHOTOYIOJIBHUKOB», «YPaBHEHHE  MPSIMON»,
«JIBrxkeHuey», «CBoicTBa IBHAKEHUSN», « TeopeMa 0 MPOU3BEACHUN OTPE3KOB XOP/I,
TEOPEMBI O MMPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIIbHON.

Crenyer yMEHBIINUTH KOJWYECTBO YAaCOB HA U3y4eHHE TeM: «CHMMETPUYHbBIE

¢urypbsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeETpumn», «LleHTpanbHasi CUMMETPUS»,
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«ITapannensubiii nepeHocy», «lloBopor», «lIpeodpazoBanue nomobus. Ilogobue
COOTBETCTBEHHBIX JIEMEHTOBY», «OCHOBHBIE 3a/1aud Ha MOCTPOCHHE C MOMOIUIBIO
HUPKYJIST U JUHEHKW», «JlexkapToBbl KOOpAMHATHI Ha IUIOCKOCTH», «Pemienue
TPEeYroJbHUKOBY, «Ilomobue purypm».

BricBoOOIMBIIIMECS YaChl UCTIONB30BATh HA PEIICHUE 3a7]a4 U TTIOBTOPEHHUE.

BeposAiTHOCTH M CTATHCTHKA

B cBsi3u ¢ Tem, 4TO AaHHBIN KypC BBI3BIBACT HAUOOJBIINE CIOXHOCTH IS
obOyyaromuxcs ¢ 3[1P, cBsizaHHBIE CO CHUXEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIIJICHUS, €r0 U3yUYEeHHE JTOJHKHO CTPOUTHCS Ha 0a30BOM YPOBHE U
JIOCTYITHOM JJIsl YYeHUKOB Marepuaie. OCHOBHOE BHUMAaHUE CJIEAYET YJIETUTh
pasznenaM, CBS3aHHBIMU C TOBTOPEHHUEM MPOWICHHOTO Marepuaja, yBEIUYUTh
KOJIMYECTBO YIPAXXHEHUM U 3aJaHUM, CBSA3AHHBIX C MPAKTUYCCKOU JCATEITLHOCTHIO
00y4Jaromuxcs.

HeoOxonumo mepecMOTpeTh cojliepKaHHe TEOPETUYECKOTO Marepuana u
XapaKTep €ro M3JI0KEHHS: TEOPETUUYECKU MaTepHuas MPENOJHOCUTh B MPOLECCE
penieHns 3a1a4 U BBINOJHEHUS 3aJaHUI HAIJISIAHO-TIPAKTUYECKOTO XapaKTepa; He
TpeOOBaTh BBIBOAA U 3aIIOMHHAHUS CIIOXKHBIX (POPMYII, PEIICHHS] HECTAHIAPTHBIX,
TPYIOEMKUX 3aaHuil. Psi TeM ciaeayer u3ydath B 03HAKOMUTEIBHOM ILIAHE.

@denepanbHas MporpaMma MPENOCTaBISIET aBTOPY padodeil MporpaMMbl
CBOOONY B pacmpeiciieHMH MaTephaja II0 YeTBEpPTAM  (TpUMeEcCTpam).
Pacripenenenne BpeMeHM Ha W3y4YeHHE TEM B TEYEHHE YYeOHOTO Toja
CaMOCTOSATETIFHO OTpeesieTcs: 00pa3oBaTeNbHON OpraHu3anueid U 3aBUCUT OT
ocoOeHHOcTel Tpynmbl obydarommxes ¢ 3[IP m ux 0coObIx 00pa3oBaTEIbLHBIX
MOTPEOHOCTEH.

IIpumepHbIe BUABI AesATeIbHOCTH 00yuaromuxcs ¢ 3I1P, o0ycioBiieHHbIe
0co0ObIMM  00pa30BaTeJbHBIMH  TNOTPEOHOCTAMHM M olecneyuBaloIue
OCMBIC/IECHHOE  OCBO€HHE  COJep:KaHMH 0o0pa3oBaHMsl MO  MpPeAMeTy
«Marematukay.

Conepxanue BUAOB JeatesbHOCTU oOyyvatomuxcs ¢ 3I1P onpenensiercsa ux

0CcoObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMHU. [[OMHMO HIMPOKO KUCTIOIB3yEMBIX B
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OAOII OO0 ob6mux mas BceX OOYyYaIOIIUMXCS BUIOB JEATEIBHOCTU CIEIYET
YCUJIUTh BHJBI JEATCIIBHOCTH CHEUU(PUUHBIC MJI1 JaHHOM KaTeropuu HeTei,
00€eCleynBaroIie OCMBICIEHHOE OCBOEHUE CoJepkaHUs oOpa3oBaHUsA IO
MPEIMETY: YCUJIECHUE MNPEAMETHO-IPAKTUYECKON AEATEIBHOCTU C aKTUBHU3AIUEH
CEHCOpPHBIX CHCTEM; 4YEpEIOBAHME BHUJOB JICSITEIBHOCTH, 3aJICMCTBYIOMINX
Pa3JINYHBIE CEHCOPHBIE CHUCTEMBI; OCBOCHUE MAaTepHalla C OMOPOM Ha aJrOpUTM;
«TIOIIAroBOCTh» B MW3YYEHHHM MAaTepualia; HCIOJb30BAHUE JONOJHHUTEIBHOM
BU3YaAJIbHOM OMOpPBI (CXEMBbI, 1Ia0J0HBI, OMOPHBIC TAOJHUIIBI); PEYEBOM OTYET O
MPOIECCE M PE3ylbTaTe JACSATENbHOCTH; BBINOJHEHUE CHEUUATBHBIX 3aJaHUM,
o0ecrneunBaIOIINX KOPPEKIIUIO PETYIIAINKN yUeOHO-TT03HABATEIbHON eI TEILHOCTH
¥ KOHTPOJIb COOCTBEHHOT'O Pe3yJbTata.

®denepaibHasi TEMAaTUYECKAsT M TEPMUHOIOTHUYECKAS JIEKCUKAa COOTBETCTBYET
OAOII OOO.

Hnst obywaroruxcst ¢ 3[1P cymiecTBEHHBIM SBISIOTCS TPHEMBbI PabOTHI €
JEKCUYECKUM MaTepuasioM no mpeamery. [IpoBoautcs crnenuanbHas paborta 1o
BBEJICHUIO B aKTUBHBIN CIOBapb 00YYaIOIUXCS COOTBETCTBYIONIEH TEPMUHOIOTHH.
N3yyaemble TEepMHHBI BBOJATCS Ha TMOJHMCEHCOPHOM OCHOBE, 0O0s3aTeiabHa
BU3YaJIbHAs MOACPKKA, AITOPUTMBI PAOOTHI C OIIPEIETICHUEM, OTIOPHBIE CXEMBI TS
aKTyaJu3aluyi TEPMUHOIOTHH.

B coorBerctBun ¢ denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM
CTaHJapTOM OCHOBHOTO 00miero oOpa3oBaHus y4ueOHBIM mpenMer «MareMmaTuka
BXOJIUT B TPEAMETHYIO o0Oiactb «Martematnka u MHPOPMATHKA» U SBISETCA
oOs3aTeNnbHBIM 711 3ydeHus. B 5-9 kmaccax yueOHBIN mpenmer «MaremaTthka
TPaAUIMOHHO M3Yy4YaeTcs B paMKax CIEIyIOIIUX YYeOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «MatemaTnka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKItOUYasi HJIEMEHTHI
CTaTUCTUKU U TEOpUU BeposiTHOcTel) u «l'eomerpus». Hacrosimel mporpaMmoit
BBOJIUTCSI CAMOCTOSITEIbHBIN y4eOHbIN Kypc «BeposSTHOCTb U CTaTUCTHKAY.

OO0miee 4uCIO 4YacoB, PEKOMEHJIOBAHHBIX JUIS H3YYEHHUS] MaTeMaTHUKU
(6a30BbIll ypOBEHB) HA YPOBHE OCHOBHOTrO 0011ero oOpazoBaHus, — 952 yaca: B 5

kiacce — 170 yacoB (5 yacoB B Hefient0), B 6 kinacce — 170 yacos (5 4acoB B HeAENIO),
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B 7 xmacce — 204 daca (6 yacoB B Hememo), B 8 kimacce — 204 gaca (6 4acoB B
Henenmo), B 9 kitacce — 204 gaca (6 4acoB B HEJICIIO).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHMUAI.

N3yuenne wmareMaTMKd Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HAIPABJICHO HAa JIOCTM)KCHHE OOYYarONTUMUCS JIMYHOCTHBIX, METANpPEIMETHBIX |
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB OCBOCHHUS YYEOHOTO MIPEIMETA.

JIMYHOCTHBIE Pe3yJabTATHI.

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHHS  IMPOTPAaMMBI IO  MaTEMAaTHKE
XapaKTePU3yHOTC:

1)  naTpHoTHYecKOe BOCIIMTAHHE:

NPOSBIICHUEM MHTEpeca K TMPOIIIOMY U HACTOSIIEMY pPOCCUHCKOHN
MaTEMaTUKH, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTI)KEHUSM  POCCHMCKHUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJIb30BAHUIO ITHX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2)  TrpakIaHCKOEe W JYXOBHO-HPABCTBEHHOE BOCIIHTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00SI3aHHOCTEH IpaKJaHUHA U PeaTn3alliu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAyp IpakIaHCKOro obiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKACHHUIO 3TUYECKUX MPOOIIEM, CBI3aHHBIX
C TPAKTUYECKUM TMPUMEHEHUEM JIOCTI)KCHHI HAyKH, OCO3HAHHEM Ba)XKHOCTH
MOPAITbHO-3TUYECKHUX MTPUHITUTIOB B JACSTEIHHOCTH YIEHOTO;

3)  TpyAoBOe BOCTIMTAHHE:

YCTAHOBKOW HAa AaKTUBHOE Yy4YacTHE B PEIICHUHM TMPAKTHUYECKUX 3a/a4
MaTeMaTUYeCKON HAMpPaBICHHOCTH, OCO3HAHHEM BaXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHWs Ha TMPOTSHKEHUH BCEW JKM3HU ISl YCMEMHOW MpodhecCHOHATBHOM
JESTENTPHOCTH W Pa3BUTHEM HEOOXOAWMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHINBUIYATBHON TPACKTOPUH 00Pa30BaHUS U KU3HCHHBIX TJIAHOB C

Y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;
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4)  3cTeTHYecKoe BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOILIMOHAIBHOMY M  3CTETHUUYECKOMY BOCHPHUITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajlau, pPEIICHUM, PaCCYXKIEHUU, YMEHHIO BUICThb
MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHMSI:

OpUEHTAllME B JACATECIIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oO1iecTBa, MOHMMaHUEM MAaTEMAaTHYECKOM HayKu Kak cQepbl 4YelIoBeUYeCKOn
NEATENBHOCTH, TANOB €€ Pa3BUTUA M 3HAYMMOCTU JJI1 PAa3BUTHUS LIMBWIM3AIUU,
OBJIQJICHUEM SI3IKOM MAaTEMaTUKU U MATEMAaTUYECKOM KYJIbTYpOH KaK CpeICTBOM
MO3HaHUS MHUPA, OBJIAJACHUEM MPOCTCUIIMMHU HABBIKAMHM HCCIIEI0BATEIbCKOM
NESITEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GOpMHUPOBaAHNE KYJIbTYPhI 310POBbS U
IMOIMOHAJIBHOTO 0JIAr OOy M :

TOTOBHOCTBIO TMPUMEHSITh MAaTeMaTHYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbS,  BEIEHHUA  3JI0pOBOro  oOpaza >KHM3HM  (3I0pOBOE  IUTaHHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHObIXa, peryisipHas ¢uznueckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAlMEN HA IPUMEHEHUE MATEMAaTUYECKUX 3HAHUM JJIs pEIIeHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/Ibl, TUTAHUPOBAHUS TTOCTYIIKOB U OLICHKHU
UX BO3MOXKHBIX MOCJIEICTBHI ISl OKPYKAIOIIEH Cpebl, 0OCO3HAHUEM TII00aJbHOTO
XapakTepa dKOJIOTHIECKUX MPOOIIeM U MyTel UX pelieHus;

8) apanTanusa K U3MEHAIOIIMMCS YCJAOBUAM COUMAJIBHOW U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JEHCTBUSM B YCIIOBUSIX HEOIPEICIEHHOCTH, MOBBILICHUIO
YPOBHS CBOEM KOMIETEHTHOCTH YE€PE3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy JIPYTrUX JIOJel, MpUOOpeTaTh B COBMECTHOHN AEATEIbHOCTH

HOBBIC 3HAHMA, HABBIKM W KOMIICTCHIIMM K3 OIIbITA APYIHX; HCO6XOI[I/IMOCTI>IO B
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dbopMUpPOBaHUM HOBBIX 3HAHWUM, B TOM 4HCIEe (QOPMYIUPOBATHL UJIEH, MOHSTHUS,
TUNOTe3bl 00 00BEKTAX U SIBJICHUAX, B TOM UHCJIE paHee HE U3BECTHBIX, OCO3HABATh
neUIUThl COOCTBEHHBIX 3HAHUM UM KOMIETEHTHOCTEH, IIJIAaHUPOBATH CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallUIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MIPUHUMAEMbIC pelIeHUs U JeHUCTBUs, (OPMYIUPOBATH W OIICHUBATH PUCKU U
nocCJIeICTBUS, (HOPMUPOBATH OIIBIT.

MeTanpeaMeTHbIe pe3yJbTaThI

B pesynbrare ocBO€HUSI MpOrpaMMbl IO MareMaTuke Ha YpPOBHE OCHOBHOIO
obOmero oOpa3zoBanusi y oOyuwatomerocs ¢ 3[IP  Oynyr cdopmupoBansbl
MeTarnpeaMeTHbIE pEe3yIbTaThI, XapaKTEePU3YIOIIHECS OBJIaJICHUEM
YHUBEPCAIbHBIMU MMO3HaBaTEIbHBIMU JIEHCTBHASIMHU, YHUBEPCAJILHBIMHU
KOMMYHUKAaTUBHBIMH ~ JCHCTBUSIMA U YHHUBEPCAJIbHBIMU  PETYISATUBHBIMHU
e CTBUSIMU.

OsBJanenue YHUBEPCAJIbHBIMH Y4eOHBbIMH NMO3HABATEJbHBIMHU
JEeUCTBUSIMMU:

yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBA3M B XOJE YCBOEHHUS
MaTeMaTUYEeCKOro MaTepuaa;

BBISIBIIATE JIEPUIUT JAHHBIX, HEOOXOIUMBIX IS PEIICHUS IOCTaBJICHHON
3aJIa4u;

C TIOMOIIBIO YUUTENS BBIOMPATh CIIOCOO pEelIeHHUs] MaTeMAaTHYCCKON 3a1aun
(cpaBHUBATh BO3MOKHbBIE BAPUAHTHI PEUICHUS );

NPUMEHSATh W TPEoOpa30oBbHIBATh 3HAKM W CHUMBOJIBI B XOJ€ PEIICHUS
MaTeMaTUYEeCKUX 3a/1a4;

yCTaHaBJIMBAaTh HCKOMOE U IAaHHOE TPH PEIICHUH MaTeMaTUYEeCKOM 3a/1a4H;

MOHUMATh M MHTEPHPETUPOBATh MH(POPMAIMIO PA3IMUHBIX BHUIOB U (OpM
MpeICTaBICHUS;

WITIOCTPUPOBATH pelIaeMble 3a71aud rpapuIecKuMy CXeMaMu;

3 PeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIUIO.
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MOHMMATh M UCIOJIb30BaTh MaTEeMaTUUYECKUE CPEACTBA HATrJSTHOCTHU
(rpaduku, pauarpaMmbl, TaOMUIBI, CXEMbl W Ap.) [  HWUIIOCTPAINH,
WHTEpIpETALUU, APTyMEHTAIIUH.

OBinaneHne yHHMBEpPCAJbHBIMH  Y4eOHBIMH  KOMMYHUKATHBHBIMH
JefCTBUSIMH:

OpraHU30BBIBATh YYEOHOE COTPYJHHUUYECTBO M COBMECTHYIO JCSATEIBHOCTD C
YUHUTEJIEM U CBEPCTHUKAMU B MPOIECCE PEIICHUS 3a/1a4;

B3aUMOJICICTBOBATh M HAXOJUTh OOIIME CHOCOObI padoThl; paboTaTh B
IpyIIe: HaXOIUTh OOIlee pelieHHue MW pa3peniaTth KOH(PIMKTHI HAa OCHOBE
COTJIACOBaHMS MO3UIIMNA U yuéTa UHTEPECOB; CIYyIIaTh MapTHEPA; HOPMYIUPOBATH,
apryMEHTHPOBATh U OTCTaNBaTh CBOE MHEHHE;

IIPOTHO3UPOBATH BOBHUKHOBEHUE KOH(JIMKTOB MPU HAJTMYHMHM PA3HBIX TOUEK
3peHHsl U paspemarb KOH(GIUKTH Ha OCHOBE Y4€Ta MHTEPECOB M TO3UIUM BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO MO3UIIMI0O M KOOPJAUHUPOBATH €€ C MO3ULMUSIMHU
napTHEPOB B COTPYAHUYECTBE NPH BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHOMU
JIEATSIILHOCTH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JOCTHTaTh KaueCTBEHHOTO pe3yJbTara U
KOOPAMHUPOBATH CBOM JACHUCTBUSA C APYTUMH WICHAMHU KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIINMA MPOAYKT.

OBJaaenue YHUBEPCAJIbHBIMU Y4eOHBbIMHU peryasiTuBHbIMH
JeCTBUSIMM

CTaBUThH IICJIH, BBIOMPATh W CO37aBaTh AJITOPUTMBI JIJIsl PEIICHUS y4eOHBIX
MaTeMaTUYECKUX MPoOIieM;

MJJAHUPOBATH U OCYIIECTBIISATH JAEATEIHHOCTh, HAMPABICHHYIO HA PEIICHUE
3a71a4 UCCIIeI0BATEILCKOTO XapaKTepa.

dbopMyIHpOBaTh W YIASPKMBATh Y4YEOHYIO 3adady, COCTaBIATh IUIAH U
MOCJICIOBATCIILHOCTD JCUCTBHUH;

OCYIICCTBJIATL KOHTPOJIb 110 06p331.[y N BHOCHUTB HCO6XOI[I/IMI>IG KOPPCKTHUBEIL,
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KOHTPOJIMPOBATh TPOLIECC U  pe3yabTaT Y4yeOHOM MaTeMaTH4ecKOn
NEATEIIbHOCTH;

aJIeKBaTHO OLICHUBATh MPaBWJIBHOCTb WJIM OLIMOOYHOCTHh BBINOJTHEHUS
yueOHOU 3amaun, €€ 0OBEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€
peLIeHu;

CJIMYaTh COCO0 NEHCTBUS M €ro pPe3ysbTaT ¢ 3aJaHHBIM ATAJIOHOM C LIEJIbIO
oOHapy’KeHHUs OTKJIOHEHUH U OTJIIMYUNA OT 3TaJIOHA.

pEBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH Y4eOHOM
3a7a4u;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ybTaT
NESTENBHOCTH, ONPEICISITh MO3UTUBHBIE U3MEHEHHUS U HaIlpaBJieHUs, TpeOyomue
nanbHeuen paboThl;

PEryIHPOBATH CIIOCOO BBIPAXKEHUSI IMOLIUH.

[IpenmeTHblE  pe3ynbTarbl  OCBOCHUS  IPOIPAMMBI IO  MaTreMaTUKe
NPECTaBICHBI M0 TolaM 00yYeHHUs B paMKax OTAENIbHBIX YUEOHBIX KypCOB: B 5—6
Kjaccax — Kypca «Maremarukay, B 7-9 Kkjaccax — KypcoB «Anredpay,

«FGOMGTpI/I}I», «BepOHTHOCTB N CTAaTUCTHUKA».

PABOYASA ITPOI'PAMMA YYEBHOTI'O KYPCA «MATEMATHKA»
B 5-6 KIIACCAX .

HOACHUTEJIBHASA 3AIINCKA

Hean usyyeHus y4eOHOro Kypcea:

[IpuopuTeTHRIMU LEAIMU O0YUYECHHSI MaTEMaTHKE B 5—6 Kilaccax SABIISIIOTCS:

poJoJKeHUE (POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTUIECKUX TOHITHHA (YUCIIO,
BEeIMYMHA, TeoMeTpuieckas ¢urypa), o0eCIeuuBaIONMIUX IPEEMCTBEHHOCTh W
MEPCIEKTUBHOCTh MAaTEMATHYECKOTO 00pa30BaHMUs 00YJAFOIINXCS;

pPa3BUTHE UHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcst ¢
3I1P, mo3HaBaTeNnbHOM AKTHMBHOCTH, HCCIIEAOBATEIbCKUX YMEHHWW, WHTEpEca K

HN3YyUYCHHUIO MATCMATUKH,
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noaseneHue obOyvaromuxcs ¢ 3[IP Ha gocTymHOM JUisi HUX YpOBHE K
OCO3HAHHIO B3aMMOCBSI3H MAaTEMATUKH U OKPYXKAIOIIETO MUPa;

(dopMupoBanue (HyHKIMOHATBHOW MareMaTUYeCKOM I'PaMOTHOCTH: YMEHHS
pacno3HaBaTh MareMaTU4ecKhe OOBEKThl B PEAJbHBIX >KU3HEHHBIX CHUTYyalHUAX,
IIPUMEHSTh OCBOCHHBIE YMEHUS ISl PELIEHUS PAKTUKO-OPUEHTUPOBAHHBIX 3a7a4,
MHTEPIPETUPOBATh MOJYUYEHHBIE pPE3yNbTaTbl U OLICHMBAaTh UX HA COOTBETCTBUE
NPaKTUYECKOW CUTYaLUH.

OcCHOBHBIE JIMHMM COJAEpP)KaHMS Kypca MaTeMaTuku B 5—6 kijaccax —
apu@meTHnyecKas 1 TeOMeTpUIecKasi, KOTOpble pa3BUBAIOTCS MapaUIeIbHO, KaXaast
B COOTBETCTBHUH C COOCTBEHHOU JIOTUKOM, OHAKO, HE HE3ABHUCUMO OJHA OT APYTOH,
a B TECHOM KOHTAaKTE M B3aUMOJECUCTBUU. TaKkke B Kypce MPOUCXOAUT 3HAKOMCTBO
C DJIEMEHTaMHU anreOpbl U ONMUCATENIBHON CTATUCTHKH.

N3yuenue apudmerrueckoro Marepuana HaYMHAETCS CO CUCTEMATU3alUU U
pa3BUTHUA 3HAHUI O HAaTypaJbHbIX YHCIAX, OJYYEHHBIX B HaYaibHOU mkone. [Ipu
ATOM COBEPIICHCTBOBAHUE BBIUYMCIUTEIBHON TEXHUKUH U (HOPMHUPOBAHWE HOBBIX
TEOPETHYECKUX 3HAHUN COYETAETCS C PA3BUTUEM BBIUYMCIUTEIBHOW KYJBTYPHI, B
YaCTHOCTU ¢ OOyYEHHEM MPOCTEHIINM puéMaM MPUKUIKA U OILIEHKU PE3yJIbTaTOB
BbIUMCICHUN. I3ydeHue HaTypaJbHBIX 4YHCEN TMpoAoJKaerca B 6 Kiacce
3HAKOMCTBOM C HaYaJIbHBIMH MOHSITUSMH TEOPUH JIETTUMOCTH.

Jpyroi KpyImHBIA 010K B coaepkaHUU apu(METHICCKON JIMHUU — 3TO IPOOH.
Hayvaino n3yuenus OOBIKHOBEHHBIX U ICCITHYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
NEPBBIN ATall B OCBOEHUU APOOEH, KOIr/a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UMY, TOHATUSAMU TeMbl. [Ipu 3ToM paccMoTpeHne OOBIKHOBEHHBIX Npo0ei B
NOJTHOM O00BEME  MpEeAIIeCTBYEeT HM3YUYEHHUIO JECATUYHBIX JpoOeil, dTo
LEJECO00Pa3HO C TOYKM 3PEHMS JIOTMKM W3JI0KEHUS YHUCIOBOM JIMHUM, KOraa
MpaBuiia JEUCTBUI C IECITUYHBIMU IPOOSIMU MOXKHO OOOCHOBATD YK€ U3BECTHBIMU
ANTOPUTMAMH BBHITIOJTHEHUS IEUCTBUM C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C
JNECATUYHBIMU JPOOSIMU PACIIUPUT BO3MOKHOCTH ISl TOHUMAHUS O0Yy4arOIUMHUCS
MPUKJIATHOTO MPUMEHEHUS HOBOM 3alMCH MPU U3YYCHUU APYTUX IPEAMETOB U MPU

MMPAKTUYECKOM HCIOJb30BaHuU. K 6 Kiaccy OTHECEH BTOPOW ATall B U3YyUYECHUU
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IpoOeli, Tae TMPOWCXOMUT COBEPIICHCTBOBAHWE HABHIKOB CpPaBHCHUSA W
npeoOpa3oBaHuss JIpoOel, OCBOCHHE HOBBIX BBIYHCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBAaHUE TEXHUKU BBIYUCICHUW, B TOM YHUCJIE 3HAYEHUN BBIPAKECHUM,
colepKaluX W OOBIKHOBEHHBIC, W JICCATHYHBIC IPOOU, YCTAHOBJICHHUE CBS3CH
MEXIy HUMH, PACCMOTPEHHUE TPUEMOB PEIIICHHS 3a/1a4 Ha Apoou. B Hadane 6 kmacca
MIPOUCXOIUT 3HAKOMCTBO C TIOHATHEM IPOIICHTA.

OCOOCHHOCTBI0O HM3YyYCHHS TIOJOKHUTCIBHBIX M OTPHIATCIBHBIX YHCEI
SIBJIICTCS TO, YTO OHHM TaK)KE€ MOTYT pacCMaTpPUBATLCSA B HECKOJIBKO 3TamoB. B 6
KJacce B Hadaje u3ydeHUs Tembl «IloNoXHUTEIbHBIE W OTPHUIATCIIBHBIC YHCIIA»
BeIIeTIsIeTC moaTema «llembie uWmcnma», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPUIATEIPHBIMH YMCIIAMH U ICHCTBUSIMH C TIOJIOKUTEIBHBIMU M OTPUIIATCILHBIMHU
YHUCJIAMH TIPOMCXOJIUT Ha OCHOBE COJIEPKATEIBHOTO MOIX0Ja. JDTO MO3BOJIIET Ha
JOCTYITHOM ypOBHE ITO3HAKOMUTH YYAIIUXCS MPAKTUYECKH CO BCEMHU OCHOBHBIMH
NOHSATUSIMU TE€MbI, B TOM 4YHCJIE U C TMpaBUJIAMU 3HAKOB MPH BBIOJIHEHUH
apupmeTHiecKux naeucTBuil. M3ydeHwe panMoHaIBHBIX YHCENI Ha O5TOM HeE
3aKOHUMTCA, a OyAeT MNpOAOIKEHO B Kypce airedpsl 7 Kiacca, 4TO CTaHET
CJIEIYIOIINM TIPOXO0I0OM BCEX MPUHIIUITUATBLHBIX BOIIPOCOB, TEM CAMBIM pa3fieieHHe
TPYJAHOCTEH O00JieT4aeT BOCIPHUSATHE MaTepuaia, a paclpelelieHHE BO BPEMEHH
CIOCOOCTBYET MPOYHOCTH MTPHOOPETAEMBIX HABBIKOB.

[Tpu 0OydeHHnn peleHnIo TEKCTOBBIX 3a/1ad B 5—O6 Kjlaccax HUCIONb3YIOTCA
apudmeTniecKue NpuémMel pemieHus. TeKCToBbIe 3aa9u, periaeMble Ipu 0TpaboTKe
BBIYHMCIIUTEILHBIX HABBIKOB B 5S—6 KJlaccax, pacCMaTPUBAIOTCS 3a/1a4U CIIETYIOIIHNX
BUJIOB: 3aJlayd Ha JBW)KCHHE, Ha 4YacTH, HA TIOKYNKH, HaA paboTy u
MPOU3BOIUTENLHOCT, Ha TPOIEHTHI, HA OTHOIIEHUS W mponopuuu. Kpome Toro,
oOydarommuecs: 3HaKOMSTCS ¢ MPUEMaMH PEIIeHUs 3a7a4 1epeOopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ mH(MOpMAIMEH, IpeIcTaBIeHHON B (hopMe TabIuIl
WM THarpamM.

B paboueit mporpamMmme mpeaycMOTpeHO GhOPMHUPOBAHUE MTPOIICIEBTUUECKIX
anreOpandecKknx TMpeAcTaBlieHud. bykBa Kak CHMBOJI HEKOTOPOTO 4YHCIIA B

3aBUCHUMOCTH OT MAaTCMATHYCCKOI'0O KOHTCKCTAa BBOJUTCA ITOCTCIICHHO. BYKBGHHaH
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CHUMBOJIMKA IHUPOKO UCIIOJIB3YETCS MPEAKAEC BCEro JUIS 3aMUCH OOIINX YTBEPKIACHU N
U TpeioxkeHud, (opmyls, B YACTHOCTH [Jisi BBIYUCICHUS T€OMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aAMECTUTENS) YUCIIA.

B kypce «Martematukm» 5—6 KJIacCOB MpEICTABICHA HATJISAIHAS TEOMETPUS,
HampaBJiCHHasT Ha pa3BUTHE OOpPa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXKEHMS, H300pa3UTENBHBIX YMEHHH. OTO BaXHBIM 3Tal B H3YYCHUU
F€OMETPUM, KOTOPBIM OCYIIECTBISETCS HA HAIVISIAHO-TIPAKTUYECKOM YpPOBHE,
OMMUpaeTCsl Ha HarJSAHO-00pa3HOoe MbIlUIeHue oOyuarmuxcs. bomnbinas posib
OTBOAUTCS MPAKTUUECKOU JIESITEIbHOCTH, OMBITY, IKCIIEPUMEHTY, MOACITUPOBAHMUIO.
OOyuaroruecs 3HAKOMSTCSI C TEOMETPUUYECKUMH (PUTYypaMU Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, ¢ MX MPOCTEUITUMH KOH(PUTYypaIusaMH, ydaTcs n300paxaTb UX Ha
HEJIMHOBAHHOMW U KJIETYATOM Oymare, paccCMaTpPUBAIOT UX MPOCTEHIne CBocTBa. B
pollecce U3YUYEeHUsT HArJISAHON reOMETPUN 3HAHUS, TIOJIYICHHBIE 00yYaroIUMUCS
B HAYAJIBHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACLLIUPSIIOTCS.

CornacHo ydyeOHOMY IUTaHY B 5—6 Kiaccax M3y4yaeTcsi MHTETPUPOBAHHBIN
npenMer «MaTtemaThKa», KOTOPBIM BKJIIOYAeT apuPMETHUYECKUUA Marepuan Hu
HATJISATHYI0 TEOMETPHIO, a TakKe NPOIEeJeBTUYECKUE CBEICHUS M3 alreOphl,
AJIEMEHTHI JIOTMKU Y HayaJla ONKMCATEIbHOU CTaTUCTUKH.

Y4eOHBIN M1aH HAa W3yYCHHE MaTeMaTUKH B 5—6 Kilaccax OTBOJUT HE MEHEe
5 yueOHBIX 4acOB B HENEII0 B TEYCHUE KaXKIOTo roja oOydeHus, BCEro He MEHee
340 y4eOHBIX YaCOB.

COIAEPKXAHUE OBYUEHMUS.

5 KIIACC

HarypajibHble 4uC/Ia U HYJIb

Harypanbnoe umcno. Psan natypanbhbix uucen. Yucno 0. M3o0paxeHue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPAUHATHON (YUCIOBOI) MPSIMOIA.

[lTo3unnoHHas cucrteMa cuucieHusd. Pumckas uymepayus Kak npumep
HeNno3UYUOHHOU cucmembvl cuucienus. JleCATUIHas CHCTEMA CUHCIICHUS.

CpaBHEHHME HATYPAIBHBIX YHUCEJ, CPABHEHHE HATYPAJbHBIX YHCEN C HYJIEM.

Cnoco6sb1 cpaBHeHus. OKpyrieHrue HaTypaabHbIX YUCET.
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CrnoxeHue HaTypaldbHbIX YMCEel, CBOMCTBO HYJIS MIPU CIOKEHUU. Boruntanue
KaK JeiicTBUE, 00paTHOE CIIOKEHHUIO. Y MHOKEHHE HATYpaJIbHBIX YHCEJI, CBOMCTBA
HYJISI U €IUHUIIBI IPU YMHOXKEHUU. J[elieHne Kak elicTBre, 0OpaTHOE YMHOXKEHUIO.
Kommionentsl  neiicTBuii, CBs3b Mexay Humu. [IpoBepka  pesynbTara
apudmMeTrueckoro neictBus. llepemecTurenbHOE M coueTaTelbHOE CBOMCTBA
(3aKOHBI) CIOXKEHUSI U YMHOXEHHUSI, pdacnpedeiumenbHoe C80UCmE0 (3aKOH)
VYMHOMICEHUS.

Hcnonw3oBanue OYKB 111 0003HAYEHUS HEU3BECTHOT'O KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

Henumenu u xpamuvle yucna, pa3noxeHue Ha MHOXuTenu. IIpocTbie u
cocTaBHbIe yucna. Ilpusnaxku derumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoMm.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeJIeM. 3amuch YWCia B BHUAC CYMMBI
Pa3pSIHBIX CIaraeMbIX.

UucnoBoe BbIpakeHHE. BpluMclieHHWE 3HAYEHUN YHCIIOBBIX BBIPaXEHUM,
NOPSIIOK  BBINOJIHEHUS  AedcTBHi.  Mcnonb3oBaHME  TPU  BBIYMCICHUSX
NEPEMECTUTENILHOTO M COYETAaTeNIbHOIO CBOMCTB (3aKOHOB) CIIOKEHHS |
YMHOKEHUS, PACAPeOeUmenbHO20 CEOUCMBA YMHONCEHUSL.

Apodu

[IpencraBnenne o JpoOM Kak CrmocoOe 3alriCH  4YacTH  BEJIUYWHEL.
OO6bikHOBEeHHBIE MpoOu. [IpaBuiibHBIE U HENMPaBUIIbHBIE ApoOHu. CMenanHas Apoob,
MPE/ICTaBIICHUE CMEIIAaHHOW IpOoOM B BUJE HENMPABUIBLHOW APOOUW W BBIJCICHHE
IEJI0M YacTH YHClia U3 HempaBHIbHOU apoOu. M3o0pakenue npobel ToukaMu Ha
9iCII0OBOM TipsiMoii. OCHOBHOE CBOMCTBO npobu. Cokpawenue opoobeii. Ilpusedenue
Opoou k Hosomy 3namenameinro. CpaBHEHHE TpoOEH.

CrnoxeHue 1 BbIUUTaHUE ApoOei. YMHOKEHHUE U JIeTIeHue 1po0eii, B3auMHO-
obpatHbie apobu. Haxoorcoenue uacmu yeno2o u yeio2o no e2o 4acmu.

Hecstuunast 3anuck aApooeit. [IpeacTtaBneHue necaTudyHOW IpoOU B BUIE
0oObIKHOBEHHOM. M300paxeHue MECATUYHBIX JpoOei TOYKaMH Ha YHUCIOBOM
npsiMmoi. CpaBHEHHUE JIECITUUHBIX APOOEH.

ApudmeTndyeckue JIEUCTBUS C JECATUYHBIMU ApoOsmu. OxpyereHue
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oecsimudHbvlx Opooel.

Penienne TeKCTOBBIX 3a/1a4

Pemenne TekCTOBBIX 3amady  apupMETHUYECKUM crnocoOoM. Pewenue
noeudeckux 3adau. Pewenue 3a0au nepebopom 6cex B03MOINCHBIX BAPUAHMOS.
Hcnonp3oBaHue Mnpu pelieHuy 3a1a4 Tabaull U CXEM.

Pemenne 3amau, comep)kalux 3aBUCUMOCTU, CBS3bIBAIOIINE BEIUYUHBI:
CKOPOCTh, BpeMsl, pPACCTOSIHUE, II€Ha, KOJMYECTBO, CTOMMOCTh. EJIMHUIIBI
U3MEPEHUS: MacChl, 00bEMA, IICHBI, PACCTOSHUS, BpeMEHU, CKOPOCTU. CBSA3b MEKITY
eMHULIAMH U3MEPECHUS KaXKJI0W BEJTUYUHBI.

Perienrie OCHOBHBIX 3aJ1a4 Ha IPOOH.

[IpencraBnenne naHHBIX B BUJIE TaOJIHUII, CTOIOYATHIX JUATPAMM.

HarusaaHas reomerpust

Harnsgueie mpeacraBnenus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, yroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTh, Kpyr. Yroiu. [IpsMoi,
OCTPBIM, TYIIOU U Pa3BEPHYTHINA YTJIbIL.

JlnuHa oTpe3ka, METpUUYECKUe eANHUIIBI TMHBL. [[1Ha JoMaHoM, mepuMeTp
MHOTOYTOJIbHHKA. MI3MepeHre u moCTpOeHUe YIJIOB € MOMOIIbIO TPAHCTIOPTHPA.

Harnanueie npeactaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
NpSIMOYTOJILHUK, KBAJPAT, TPEYTOJIbHUK, O pageHcmee ueyp.

N3o0paxenue ¢uryp, B ToM 4Yucie Ha KierdaTtoir Oymare. [locmpoenue
KOH@ueypayutl uz yacmeti NPsmMoU, OKPYICHOCMU HA HeIUHOBAHHOU U KIemyamou
bymaee. Vicnonb30BaHKME CBOWCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJpaTa.

[Inomane nOPAMOYTOJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSMOYTOJILHUKOB, B TOM 4HCie GUTyp, H300paXEHHBIX Ha KJIETY4aTOM Oymare.
Enununel uamMepeHus miomaum.

Haenaonvie npeocmaenenusl 0 NPOCMPAHCMBEHHBIX Queypax:
NPAMOY20NbHbII  napanieienuned,  Kyo,  MHoz2oepamHuku.  M306padicenue
npocmeiuux MHo2oepannukos. Pazeépmku kyba u napannenenuneda. Cozoanue
Moodenell MHO202PAHHUKO8 (U3 Oymazu, NpoBOJOKU, NIACMUIUHA U OpYeUX

mamepuanos).
22



O0vém npsamoy2onvHo20 napanieienuneod, kyoa. Eounuyvl uzmepenus
0bvéma.

6 KJIACC

HartypanbHblie yuciaa

Apudmernyeckue NEHCTBUS ¢ MHOTO3HAYHBIMUA HATYPaJTbHBIMHU YHCIIAMHU.
YucrnoBble  BBIpAXEHUS, MOPSAOK  JIEUCTBUN,  HCIOJB30BAHUE  CKOOOK.
Hcrnonp30BaHue MPU BEIYUCICHHUSX IIEPEMECTUTEILHOTO U COYETATEIILHOTO CBOWCTB
CIOKEHHMSI U YMHOXCHHS, pacnpeoeiumesbHo20  CE0UCMBA  YMHONCEHUS.
OxkpyrJieHre HAaTypaJIbHBIX YHUCE.

JlenuTenu u KpaTHbIC YUCTIA, HAUOOIbWMUL 00WULL Oeumeib U HauMeHbulee
obwee kpamuoe. Jlenumocms cymmbvl u npoussedenusi. JleaeHue ¢ OCTaTKOM.

Jpodn

OO6bIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JPOOM, COKpaIlleHHE IpoOeii.
CpaBHeHue U ynopsiounBaHue pooeil. Pemenne 3a1a4 Ha HAX0XKJACHUE YaCTH OT
[IeJOr0 W IIeJIoro Mo ero vactu. JlpoOHoe YHCIIO Kak pe3ynbTaT JeJICHHS.
[IpencraBnenue AecATUYHOMN IpoOU B BUAE OOBIKHOBEHHOH ITPOOU U BO3ZMOXKHOCTD
IpeaCTaBICHUs OOBIKHOBEHHOU JMpoOU B BHJIE JECATHYHON. [lecaTuunbie Apodu u
MeTpuYecKas cucteMa Mep. ApupMeTHIECKHIE TCHCTBUS U YUCIIOBBIC BHIPAKCHHS C
OOBIKHOBEHHBIMH U JIECATHYHBIMU JIPOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OTHOIICHUH. Macwma6b, TPOTIOPITHUS.
[IpumeHenne mponopuuMi Npy peuIeHUH 3a1a4.

[TonsiTue mporneHTa. Beruucienue nporieHTa OT BEIMYMUHBI U BETUYHHBI 10 €€
MPOLICHTY. BhIpaskeHHne MPOIEHTOB JCCATUYHBIMU NpoOsmu. PerieHue 3amayd Ha
MPOLICHTHI. BeIpakeHue OTHOIIECHUS! BETUYUH B TIPOIIEHTAX.

IMonoxkuTENbHBIE U OTPULIATEIBHbIE YHCIA

[TonoxuTtenbHble W OTpULIATENbHBIE uncia. Llenbie uncna. Mooyrw uucna,
ceomempuyeckas uxnmepnpemayusi mMooyns uyucia. W3o0paxkeHue dyucena Ha
KOOpJAMHATHOM NpsiMol. Hucnosvie npomescymxu.

CpaBHenue uyucen. ApupMeTHUYECKHE IEHCTBUS C TOJIOKUTEIBHBIMUA U

OTPHULATCIIbHBIMH YU CJIaMHU.
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[IpssMoyrosbHAs cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKM HA
IJI0CKOCTH, abcuucca u opauHara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

bykBeHHbIe BhIpaKeHHUs

[Ipumenenue OykB [ 3amMCH  MaTeMaTHMYECKUX BBIPAXKEHUH U
npeasioxxennii. CBolicTBa apu(pMETHUECKUX NEHUCTBUN. bykeenHvle vipadiceHus u
yucnosvle NOOCMAaHOBKU. DBYKBEHHbIE pPABEHCTBA, HAXOXKJIEHUE HEU3BECTHOIO
KoMIoHeHTa. Dopmyibl, (opMynbl MEepuMeTpa W IUIOAAU MPSIMOYTOJbHUKA,
KBaJIparta, 0o0véma napaiieienunedd u Kyoa.

Penrenue TeKCTOBBIX 3a1a4

Pemenue TekCTOBBIX 3amady  apupMETHYECKUM CcrocoOoM. Peuenue
noeudeckux 3aoay. Pewenue 3a0au nepebopom ecex 603MONCHBIX 8aAPUAHMNO8.

Pemienne 3amad, coaepiKalluxX 3aBHUCHUMOCTH, CBSI3bIBAIOLIMX BEIUYHMHBI:
CKOpOCTb, BpeMsH, paccTosiHue, 1LICHA, KOJINYECTBO, CTOUMOCTb,
IPOU3BOJIUTEILHOCT, BpeMs, O0BEM paboThl. EQuHUIBI H3MEpeHUs: Macchl,
CTOMMOCTH, PACCTOSIHUSA, BpEMEHH, CKOPOCTH. CBSA3b MEXKIY €IMHUIIAMU U3MEPEHHUS
KQKJ10M BEJIMYUHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOLUIEHUEM, IPONOPLHMOHATIBHOCTHIO
BEJIMYMH, NMPOIICHTAMH; PEIICHUE OCHOBHBIX 3aJ]a4 Ha TPOOU U MPOIICHTHI.

Oyenka u npukuoKa, oKpyaieHue pe3yivmamd.

Cocmaenenue 6YK8EHHBIX BbIPANICEHUL NO YCI08UIO 3A0AYU.

[IpencraBienue JaHHBIX C MOMOUIBI0 Tabmui U auarpamMm. CronOyartbie
JUarpaMMBbl: YTEHUE U ITOCTPOeHKE. UTeHnEe KPYrOBbIX THArPaMM.

HarasigHasi reomerpust

Harnanuele npexncraBieHus O (urypax Ha IIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIBHUK, TPEYTOIbHUK,
OKPY’KHOCTb, KPYT.

Bzaumnoe pacnonoowcenue 08yx npaAmMvIX Ha NIOCKOCMU, NApajiesbHble
npsmvle, NepneHouxyisapHvle npsimvle. VI3MepeHne pacCTOSHMI: MEXIy IBYyMs

TOYKAMU, OT TOYKH JI0 MPSIMOM, JJIMHA MapUIPyTa HA KBAaJIPAaTHOU CETKE.

24



N3mepenne © MOCTPOEHUE YIIOB C IIOMOLIBIO TpaHcIoprupa. Buubl
TPEYrOJIbHUKOB: OCTPOYI'OJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeTeIpEXYTroJIbHUK, IIPUMEPBHI
YeThIPEXYTOJIbHUKOB. [IpIMOYroapHUK, KBaIpaT: UCIOJIb30BAaHUE CBOWCTB CTOPOH,
yIJ0B, JOuaroHane. Msobpaosicenue zceomempuyeckux Queyp HaA HeAUHOBAHHOU
bymaze ¢ UCNONL308AHUEM YUPKYVIA, JUHEUKU, Y2ONbHUKA, MPAHCHOpmupa.
[TocTpoenus Ha kineTyaToi Oymare.

[lepumeTp MHoroyronpHuka. [loHsiTue tUIOmAAM QUIYpPBI, €IMHMIIBI
u3Mepenus miomaau. [pubnmxénHoe naMepenue miomanu Guryp, B ToM YUcie Ha
KBaJIpaTHOU ceTke. [lpubnusicénnoe usmepeHue ONUHBL OKPYIHCHOCMU, NIOWAOU
Kpyea.

Cummempus: yeHmpaivbHas, 0cesas U 3epKaIbHasl CUMMEMPULU.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Haenaonwie npeocmaeienus. 0 NPOCMPAHCMBEHHBIX Queypax:
napanieienuneo, Ky0, npumMa, RUpamuoq, KOHYC, YUIUHOp, wap u ceepa.
Hzobpasicenue NPOCMPAHCMBEHHBIX Queyp. IIpumepul DPAa36EpmMokK
MHO202paAHHUK08, yuiunopa u xowyca. Cozoanue mooeneti NpoCMpaHCMEeHHbIX
Queyp (u3 bymacu, nposoIoKU, NIACMUIUHA U OPYUX MAMEPUALOs).

Ilonamue o6wvéma, edunuywvl uzsmeperus oo6véma. OO6vLEM NPAMOY20bHOZO
napanienrenuneoa, Kyoa.

IIpenmeTHble pe3ybTaTbl OCBOCHHUSI NMPOrpaMMbl Y4eOHOI0 Kypca K
KOHIYy 00yueHHMs B 5 KJiacce:

Yucsa 1 BBIYUCICHUSA

OpueHTUpOBaThCS B IOHATUSAX U ONEpUPOBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBS3aHHBIMU C HATypaJIbHbIMU 4YHUCJIaMH, OOBIKHOBEHHBIMH U
AECITUYHBIMU JPOOSIMH.

CpaBHUBaTh M YHNOPSAOYMBATHL HATypajbHblE YMHCIIA, CpPAaBHUBAaTH B
MPOCTEUIINX clydasix OOBIKHOBEHHBIE APOOH, JECATUYHBIE APOOH.

CoOoTHOCUTHL TOYKY Ha  KOOpPAMHATHOM  (YMCIIOBOM)  TpsIMOM  C

COOTBCTCTBYIOIIHUM el YHCIOM M I/I306pa)KaTB HaTypaJIbHBIC YMCJIa TOYKaMH Ha
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KOOPAUHATHOM (YUCIIOBOM) MPSMOM.

BemmonHATh  apudMeTHYeCKue EHCTBUS C HATypalbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CIIydasiX.

BBITIOJTHATE POBEPKY, MPUKHUIKY PE3yiIbTaTa BEIYUCICHUH.

OKpyIJISITh HaTypaJIbHBIC YUCJIA.

Pemenne TeKcTOBBIX 32124

Pemate TekcToBBIE 3a7aud apu(PMETHYECKUM CHOCOOOM H C TIOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Tiepedopa BceX BO3MOXKHBIX BapHUaHTOB (IpH
HEOOXOMMOCTH C HAIIPABJIAIONIECH TOMOIIBIO).

Pemare 3amaum, coxmepikamiue 3aBUCUMOCTH, CBS3BIBAIOIIME BEIMYMHBI:
CKOpPOCTb, BPEMsI, PACCTOSTHHE; IICHA, KOJIMYECTBO, CTOMMOCTB (ITPH HEOOXOAMMOCTH
C WCTIOJIb30BAaHUEM CITPaBOYHON WHPOPMAITUN).

Hcnonp30BaTh KpaTKUE 3alUCH, CXEMbl, TaONMUIbl, O003HAYCHUS IIPH
pEIIeHUH 3aad.

[lonb3oBaThCS OCHOBHBIMH  €IMHULIAMU U3MEPEHHUs: IIeHBbI, MacChl;
pPacCTOSIHUS, BPEMEHHU, CKOPOCTH; BBIpAXaTh OJHU E€IWHHUIIBI BEIMYMHBI UYepe3
npyrue (mpu HeoOXOAMMOCTH C OTIOPOM Ha CIPABOYHYIO HH(POPMAITHIO).

W3Bnekars wHOpManuio, MpeACTAaBICHHYIO B TaOlMile, Ha CTOJIOYATOMN
auarpaMMe, MHTEPIPETUPOBATh MPEACTABICHHBIC JaHHBIC, UCIOIb30BaTh JAHHBIC
IpU pelieHu  3a1a4.

HarasigHasi reomerpust

[Tonbp30BaTHCS TEOMETPUUECKUMHU TTOHATUSAMU: TOUKA, IPsIMast, OTPE30K, JIy4,
YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh TpUMEpPHI OOBEKTOB OKPYXKAIOMIETO0 MHpA, UMEHOIMHX (Hopmy
M3YYCHHBIX TEOMETPUIECCKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, TTPH HEOOXOAMMOCTH 110 BU3YAIBHON OTOPE,
CBSI3aHHYIO C yTJlaMU: BEpIINHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: yTOJI, BEpIINHA,
CTOpPOHA, TMArOHAITh; C OKPYKHOCTBIO: PaJNyC, TUAMETP, IIEHTD.

N300pakath u3ydeHHBIE TeOMETpHUecKHe (GUTYpPhl HAa HEITWHOBAHHOW W

KJIETYATON OyMare ¢ MOMOIIIBIO UPKYJIS U IMHEUKH (MOCIIe COBMECTHOTO aHAJIU3A).
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HaxoauTh AivHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C TOMOIIbIO
JUHEUKHU, CTPOUTHh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPY>KHOCTH 3aJaHHOTO
paauyca.

Hcnons30BaTh CBOKCTBA CTOPOH U YIII0OB MPSMOYTOJIbHUKA, KBaJpaTa I UX
MOCTPOCHMSI, BEIYUCIICHUS TIJIOMIAAN U TIEPUMETpA.

Boluncnarte mepuMerp u IUIONMIANb KBaapaTa, MPSMOYTOJbHUKA, (QUryp,
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4Yucjie (Uryp, m300pakEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUYECKUMH €IMHUIIAMUA U3MEPEHUS JJIUHBI,
TUTOIA N, BBIPAXKATh OJTHU €IUHUILIBI BEJIMYUHBI Yepe3 Apyrue (mpu HeoOX0AUMOCTH
C OTIOPOH Ha CIPABOYHYIO HH(POPMAITHIO).

Pacno3naBate mapauienenuren, KyO, HCMOJIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, peOpo rpaHb, U3MEPEHUsI; HAXOAUTh U3MEPCHHUS Mapalljiesienumea, kyoa.

Boruncnars 00bEM KybOa, mapasuienenunena mo 3aJaHHbIM U3MEpeHHUsM (C
OTOPOi Ha aNTOPUTM YUEOHBIX NEHCTBHUIA), MOJIB30BATHCS €IUHUIIAMU U3MEPECHUS
o0BEMa.

Pemate HecnokHbIE 3aaud HAa M3MEPEHHE TE€OMETPUUYECKUX BEIUYUH B
NPAKTHYECKUX CUTYyalUsAX (TP HEOOXOAMMOCTU C BU3YalbHOM OMOPOH).

IIpeaMeTHBIe pe3yJbTaTbhl OCBOEHHSI NMPOrpaMMbl y4eOHOIo Kypca K
KOHIIy o0yueHus B 6 Kiacce:

Yucsia 1 BBIYUCICHUSA

OpueHTHpOBAaTECA B TOHATUAX M OMNEPUpPOBaTH Ha 0a30BOM ypOBHE
TEPMHUHAMHU, CBSI3aHHBIMU C PA3IMYHBIMU BHJIAMH YHCEN U CIIOCOOAMU MX 3aITUCH,
MEePEXOAUTH (€CIU ATO BOBMOXKHO) OT OJTHOHM (hOPMBI 3aIMCH YUCTa K TPYTOM.

CpaBHUBATH U yIOPSOYMBATH IIEJIBIE YUCIIA, OOBIKHOBEHHBIC U JCCATUIHBIC
IpoOu, CpaBHUBAThH YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BoinonusaTte apudMernueckue JIEUCTBUSL C HATypajJbHBIMU M UEIBIMHU
yuciaaMu, OOBIKHOBEHHBIMU M JCCATUYHBIMU APOOSMH, TMOJOKUTEIBHBIMU U
OTPHULIATEILHBIMU YHCIIAMHU.

Beruucnsare 3HAUYCHHS YHCJIOBBIX BLIp&)KGHPIﬁ, BLBIIIOJIHATL IIPHUKUIAKY H
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OLICHKY pe3yJibTaTa BBIYUCJICHUN; BBIMOJHATh MPEeoOpa30BaHUSI YHCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COoOTHOCUTH TOYKY HAa KOOPAMHATHOM NPSAMON C COOTBETCTBYIOIIUM €M
YUCJIOM M H300pa)kaTh 4YKCJIa TOYKAMH Ha KOOPAMHATHOW MPSMOM, HAXOIUTh
MOJYJb YHCTIA.

COOTHOCUTH TOYKH B TIPSIMOYTOJIBLHON CUCTEME KOOPJIUHAT C KOOPJAUHATAMHU
3TOU TOYKH.

OkpyrysITh 1eble 4Yuciia U JecATUYHbIe JapoOu (1o oOpasily), HaXOJIUTh
npUOTMKEHUS YHUCed.

YucsioBble M OYyKBEeHHbIE BbIPAKEHUSI

OpueHTHpOBaTBHCSI B TMOHATHSAX U OMNEPUPOBATH Ha 0a30BOM YpPOBHE
TEPMUHAMHM, CBS3aHHBIMHU C 3alIUCHIO CTEMIEHM YKCJIa, HAXOJIUTh KBaJApaT M KyO
YHuCia, BBIYUCISATh 3HAYCHUS MPOCTEUINNX YUCIOBBIX BBIPAXKECHHM, COJEpIKAIIUX
CTEIEHHU.

[Tonb3oBaThCs MPU3HAKAMU JETUMOCTH (MPU HEOOXOAMUMOCTU C OMOPON Ha
ITOPUTM TPaBUJIIA), PACKIIAbIBATh HATYpaIbHbIEC YUCIIA HA IPOCTHIE MHOKHUTEIH.

*[lonv3zosamvcs macuimabom ™, COCTABIATH MPOTIOPIIMK M OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI [I71s1 0003HAYEHUS YUCEN MPHU 3aIMMCH MATEMATHYECKUX
BBIPQKEHUW, HAXOIUTh 3HAYCHUS OYKBEHHBIX BBIPAKEHUU, OCYIIECTBIAS
HEO0OXOAUMBIE ITOJICTAHOBKU M TIpeoOpa3oBaHus (C ONMOPON Ha aJITOPUTM yUeOHBIX
JNEUCTBUI).

Haxonutes HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pemenne TeKCTOBBIX 3a/1a4

PemaTe MHOTOIIArOBHIE TEKCTOBBIC 3a7a4d apU(YMETHUUECKUM CIIOCOOOM C
ONOpPOW Ha BOMPOCHBIN IIAH.

Pemats MPOCTEUIIINE 3a71a4H, CBSI3aHHBIE c OTHOLLIEHUEM,
MPONOPLUHUOHATLHOCTBIO BEJIUYMH, MPOLEHTAMU; PelllaTh TP OCHOBHbBIC 33/1a4d Ha
JpOOH U TIPOIICHTHI.

Pemate 3amaum, cojaepskaiiie 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:

CKOPOCTb, BpeMs, paccTosiHuE, 1IeHa, KOJIMYECTBO, CTOMMOCTb;
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MPOU3BOJUTENLHOCTh, BpeMs, O0BEMA pabOThl, HCIOJIB3YS apudMeTHyYecKue
NEUCTBHS, OLIEHKY, NPUKHUIKY; TOJb30BAaThCS  E€AUHULAMH  HM3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OyKBEHHbBIE BBIPAXKEHUS 110 YCIOBHIO 33/1a4H IOCIE COBMECTHOTO
aHaIu3a.

N3Bnekars uH(OpManuio, MpeACTAaBICHHYIO B TaOiuIax, Ha JUHEWHOMH,
CTONOYATON WM KpPYroBOM JuarpamMmax, HHTEpPIPETHPOBATH MPECTaBICHHBIC
JAHHBIE; NCIIOIb30BaTh JAHHBIE IPU PEIICHUH 3a]1a4.

[IpencraBnars nHGOPMALUIO C TOMOIIBIO TaOIUL, JTUHEHHON U cTONIOUYATON
JUarpamm.

HarusaaHas reomerpus

[IpuBoauTh MpUMEpPHl OOBEKTOB OKPYXKAIOLIETO0 MHpa, UMEHOIHX (Hopmy
U3YYCHHBIX T'€OMETPUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, TpUMEpPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkaTb ¢ MOMOIIBIO IHUPKYJs, JUHEHKH, TpaHCHOPTHpa Ha
HEJIMHOBAHHOM U KJIETYaTOM Oymare u3y4eHHbIe TUIOCKHE T€OMETPUYECKUEe PUTYPBI
U KOHGUTYpaIuu, CAMMETPUYHbBIE (PUTYPHI.

HNmers mpencTaBieHHE O TE€OMETPUYECKUX MOHSITHSX: PaBEHCTBO (UTYD,
CUMMETpPHSI, OCb CAMMETPHUU, LIEHTP CUMMETPHH.

HaxonuTe BeIMYMHBI YIJIOB H3MEPEHUEM C TIOMOILIBIO TPAHCIOPTHUPA,
CTPOUTBH YTJIbl 33JaHHOM BEJIMUMHBI, MI0Jb30BATHCS IPHU PELIEHUH 33]a4 TPaJyCHOM
MEpPOU YIJIOB; pACIIO3HABATh HA YEPTE)KAX OCTPBIN, IPSIMOU, pa3BEPHYTHIA U TYIIOU
YTJIBI.

Boluncnarh JauHY JIOMaHOM, NEPUMETP MHOTOYTIOJIbHHMKA, IOJIb30BaThCS
€UMHULIAaMHU U3MEPEHUS JUTMHBI, BbIpaKaTh OJHHU €IUHULIBI U3MEPEHUS JJIMHBI Yepe3
IpyTHe.

HaxoauTe, ncnonb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS : MEKY ABYMS
TOYKaMHM, OT TOUKH JI0 OPSIMOM, JJIMHY ITyTH HA KBAJPaTHOU CETKE.

Boluncnare mmomanb  (QuUryp, COCTaBI€HHBIX U3 MPSMOYTOJIbHUKOB,

UCIIOJIb30BaTh pa30reHne Ha IPSIMOYTOJIbHUKY, Ha paBHbIE (UTYPHI, 1OCTPAUBAHUE
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710 TIPSIMOYTOJIEHHUKA; TIOJIb30BAThCSI OCHOBHBIMU €AMHUIIAMHU U3MEPEHUS IO IH;
BBIPAKATh OJTHU €AMHUIIBI U3MEPEHUS IUTONIAIN Yepe3 Ipyrue (Mpu HeoOX0IMMOCTH
C OTOPO¥ Ha CIIPaBOYHYIO WH(OPMALIHUIO).

Pacrio3HaBaTh Ha MOJENAX M M300paXEHUSX MUPAMHIY, KOHYC, IMHJIUHID,
MCTIOJB30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeTYaTOl OyMare mpsMOYTOJIBHBIN MapauIeIeTUIeI.

Bbraucisats 00bEM MPSAMOYTOJILHOTO Mapauiesenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU C€IMHHUIIAMU U3MEPEHUS 00BEMA; BEIPAKATh OJTHUA €UHUIIBI N3MEPCHHUS
0o0béMa uepe3 Apyrue (C ornopoi Ha CIPaBOYHYIO HH(OPMAILIHIO).

PemaTh HECIOXKHBIC 331291 HA HAXOXKJACHUE TEOMETPUUCCKUX BEJTMYUH B

MPAKTUYECKUX CUTYaIuAX (TIpU HEOOXOAMMOCTH C BU3YaJIbHOU OTIOPOIA).

PABOYASA IMPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA» B 7-9
KJIIACCAX.

HOACHUTEJIBHAA 3AIINCKA.

Hean usyyeHus y4eOHOro Kypcea.

Anre0pa sIBISIETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOW IIIKOJIBI: OHA
oOecreuynBaeT M3y4YeHHE APYTUX JUCUHUILIMH, KaK €CTECTBEHHOHAYYHOr0, TaK H
T'YMaHUTapHOTO ITUKIIOB, €€ OCBOGHHE HEOOXOAMMO JIJIsl MPOAOHKEHHS 00pa30BaHUS
U B MMOBCEIHEBHOM Xu3HU. Pa3zButre y o0ydaronuxcss HAyYHbIX MPEACTABICHHUHN O
MIPOUCXOXKJEHUN U CYNTHOCTH anredpandeckux abCcTpakluid, crmocode OTpaKeHUs
MaTeMaTHYeCKOH HAyKOH SIBJICHWM W IPOIIECCOB B IPHUPOJE M OOIICCTBE, POJIU
MAaTEMaTH4YECKOr0 MOJECIMPOBAHUS B HAy4YHOM IIO3HAHUM MW B IPAKTUKE
crocoOcTByeT (hOPMUPOBAHUIO HAYYHOT'O MHPOBO33PEHUS M KAY€CTB MBIIUICHMUS,
HEOOXOUMBIX JIJISl afamlTalii B COBpEMEHHOM IMdpoBoM obmiecTBe. M3yuenue
anreOpbl €CTECTBEHHBIM 00pa3oM 00ecredrBacT pa3BUTHE yYMEHHS HAOJIONATh,
CpaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTU, TPEOYEeT KPUTUYHOCTH MBIILICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOMU JICHCTBUSI U BBIBOJIBI,

dbopmynupoBath yTBepxKIaeHUA. OCBOCHHE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
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JIOTUYECKOTO MBINUICHUS OOYYalONIUXCS: OHHM WCIOJB3YIOT JECIyKTUBHBIE U
WHIYKTUBHBIC PAcCYXIACHUS, 0000IICHNE M KOHKPETU3AIHIO, a0CTparupoBaHue U
anajoruto. OOyueHue  anreOpe  mOpeAnojaracT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJILHON  JIEATEIbHOCTH OOYYaIOIIUXCs, IMO3TOMY CaMOCTOSITEIbHOE
pelieHre 3a/1a4 eCTeCTBEHHBIM 00pa3oM SBIISIETCS pealu3alneil 1esiTeIbHOCTHOTO
MPUHIIMIA O0y4YEHHUS.

B cTpykType mporpammbl ydeOHOTO Kypca «AjreOpa» OCHOBHOM IITKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKHE NUHUU: «Yucna u
BBIUUCIICHUS»; «ANTeOpandecKue BBIPOKCHUSN»;, «YPaBHCHUS W HEPABCHCTBAY,
«Dyukuny. Kaxmas u3 3Tux cojiepkarelIbHO-METOIMUSCKUX JIMHUHA Pa3BUBACTCS
Ha MPOTSHKCHUH TPEX JIET M3YUCHUS Kypca, €CTECTBEHHBIM 00pa30M IMepeIuieTasch
U B3aWMOJICHCTBYS C JPYrMMH €ro JUHUAMH. B Xojae WH3ydeHUs Kypca
OoOydJaroIMMCs TIPUXOJMUTCS JIOTHUECKH PAacCyXJIaTh, HCIIOIB30BATh TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM 1ienecoo0pa3Ho BKIIOYUTH B MPOTpamMMmy
HEKOTOpbIE OCHOBBI JIOTMKH, [POHMU3BIBAIOLIME BCE OCHOBHBIE pa3JIeiibl
MaTEMaTHYECKOTr0 00pa30BaHUs M CIIOCOOCTBYIOIIME OBIIAJICHUIO 00YUYaIOIUMHUCS
OCHOB YHHBEpPCAJbHOTO MAaTEMaTUYECKOTO s3bIka. Takum 00pa3oM, MOXKHO
YTBEPXKJaTh, YTO COJAEPXKATCIbHOW M CTPYKTYpHOM OCOOCHHOCTBIO Kypca
«AnreOpay SIBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yucna UM BBIYUCICHUS» CIYXKUT OCHOBOM IS
JATbHEUIIIEr0 U3yYeHUs] MAaTEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYarOMIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX /I TTIOBCETHEBHOM
KU3HU. Pa3BuTHE TIOHATHS O YUCIIE B OCHOBHOMW IIKOJIE CBS3aHO C PAIlIOHATBHBIMU
U UppAMOHAIBHBIMH  YHUCIAMH,  (QOpMHUpPOBaHWUEM  TPEACTABICHUUA O
JCHCTBUTEIPHOM YHCIIC. 3aBEpIICHUE OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHY 00IIero o0pa3oBaHHUs.

Conepxanue JByX anreOpaniueckux JIMHUNA —  «AjreOpanueckue
BEIPOKEHUS» U «YPaBHECHHsI W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y

O6y‘-IaIOIHI/IXCH MAaTCMATUYCCKOr'o aliapara, HGO6XOI[I/IMOFO A1 PCIICHUA 3ada4
31



MaTeMaTUKHU, CMEXHBIX MPEAMETOB W MPaAKTUKO-OPUEHTUPOBAHHBIX 3ajad. B
OCHOBHOUM IIKOJE Y4eOHBIA MaTepuan TPYHIUPYETCS BOKPYr pallMOHAIbHBIX
BbIpaKeHUU. AnreOpa NEMOHCTPUPYET 3HAUCHHE MaTEeMAaTUKU KakK S3bIKa IS
MOCTPOEHUSI MAaTEMATUYECKUX MOJEJEH, ONHUCAaHMUS MPOLIECCOB U  SBICHUU
peanpHOTO MUpa. B 3a1aun o0ydyeHus aire0pe BXOIAT TaKKe JlalibHEeIIee pa3BUTHE
AJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOT'0, B YaCTHOCTH, JIJI1 OCBOCHHS Kypca
uHQOpPMATUKH, ¥  OBJIAJICHUE  HAaBbIKAMH  JICIYKTUBHBIX  PacCyXJICHUH.
[IpeobpazoBaHue CUMBOJIBHBIX (POPM BHOCUT CBOM crHenupuyYecKuil BKJIAJ B
pa3BUTHE BOOOPaXKEHUSI, CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHATBHO-Tpa)UUIeCKON JIMHUYU HAIICJIICHO Ha TIOJIyYeHUE
IIKOJIbHUKAMU 3HAHUU O (DYHKIUSAX KaK BaKHEHIIIEH MaTeMaTHIECKOW MOJIETH ISl
OTHMCAHUs M HCCIICIOBAHUS Pa3HO-00pa3HBIX MPOIIECCOB U SIBIICHUM B MPUPOJIE U
obmectBe. M3ydenue 3Toro marepuaia ciocoOCTBYET Pa3BUTUIO Y 00YUYaIOIIHXCS
YMEHUS UCITOJIb30BaTh PA3JINYHbBIE BBIPA3UTEIIbHBIE CPEJICTBA A3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IPEACTaBICHUN O POJIU MaTEMAaTUKH B Pa3BUTHH [IUBWIN3ALUN U KYJIbTYPHI.

CornacHo ydeOHOMY TuUlaHy B 7-9 Kkiaccax u3ywaeTcsi y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna # BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKIUN.

VY4eOHbIl 11aH Ha U3y4yeHUe anreOpsl B 7-9 Kilaccax OTBOJAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TE€UCHHE KaXKIOTr0 Tojia 00ydeHus, BCEro 3a TPH roja
oOydenust — He MeHee 306 yueOHBIX 4acoB.

COIAEPKXAHUE OBYUEHUASA

7 KIIACC

Yucsa 1 BIYUCICHUSA

JpoOu OOBIKHOBEHHBIC W NECSITHYHBIE, MEPEX0]] OT OJHON (QOopMBI 3amucu
npobeit k apyroi. IloHsATHEe palMoOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  palMOHANBHBIX  uucel. ApudmeTudeckue JeUcTBUS C

panuOHAJIbHBIMH YHCJIaMH. Pemienue 3aJa4d M3 peaHBHOﬁ IIPAaKTUKHW Ha 4aCTH, Ha
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JpoOHu.

Crenenb C HaTypaJbHBIM IIOKa3aTeJieM: OMpelesieHHe, MpeoOpa3zoBaHUe
BBIpaKEHU Ha OCHOBE OIpPEJEICHUs, 3aITUCh OOJBIINX YUCET.

[Ipo1ieHThI, 3aMUCh MPOIEHTOB B BUAE IpoOU U IpoOU B BUE MPOIIEHTOB. Tpu
OCHOBHBI€ 3314/ Ha MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHNE TPU3HAKOB JICIMMOCTH, pA3JI0XKEHHE HA MHOXKHUTEIN
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4MClie TOpsiMas W 0oOpaTHas
MPONOPILIMOHATIEHOCTH.

AJire0panyvecKue BbIpasKeHU s

[TepemeHHbIC, UMCIOBOE 3HAUEHUE BBIPAXKEHUS C IEpeMeHHOM. [[omycTumbie
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BeIMUMHAMU B BU/JIE
dbopmynel. Beraucienus mno hopmyiam.

[IpeoGpa3zoBanne OYKBEHHBIX  BBIPAKEHHMH, TOXKJIECTBEHHO  paBHbIE
BBIp@)KEHUS, paBUiia MpeoOpa3oBaHus CyMM U MPOU3BEICHUA, TPAaBUIIA PACKPBITHS
CKOOOK M MPUBEJICHUS MOJOOHBIX CIIaraeMbiX.

CBoliCTBa CTENIEHU C HATYypaJbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOTOWIEHBI. CTeneHb MHOrousieHa. CiioKeHue, BBIUUTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKHTEIH.

YpaBHeHus

VYpaBHeHUE, KOpPEHb YypaBHEHHMs, TMpaBHiia MPeoOpa3oBaHMs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YKMCIO KOPHEW JIMHEMHOIO
YpaBHEHHSI, pelIEHUE JIMHEUHBIX YpaBHEHUN. COCTaBIEHNUE YPaBHEHUM IO YCIOBUIO
3aga4yu. Pemenne TeKCTOBBIX 3a7a4 C MOMOIIBI YPaBHEHUM.

Jluneiinoe ypaeuenue ¢ 08yms nepemennuvimu u e2o cpaguk. Cucrema IByX
JIMHEMHBIX YpAaBHEHUW C JBYMsS IEpEMEHHbIMHU. PelieHue cucrem ypaBHEHUM

CII0CO00OM IIOACTAaHOBKH. HpI/IMepI)I peUICHUA TCKCTOBBIX 3a4a4 C IOMOIIIBIO CUCTEM
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YpPaBHEHUH.

DyHKUUH

Koopaunara Touku Ha npsimoit. YucnoBeie npoMekyTKH. PaccTtosiHue Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpssmoyronbHast cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opAruHaATa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Urenue rpadmkoB peanbHbIX 3aBUCUMOCTEH.

[lonstue ¢ynkuuu. I'padux dynkuunu. CpoictBa ¢yHkuui. JluHeitHas
dyukuus, e€ rpaduk. ['padux dynkuuu y = |x|. [ paguueckoe pewenue runeiinvlx
VPABHEHUU U CUCTEM JIUHEUHBIX YPAGHEHU.

8 KIIACC

Yucia v BbIYUCICHUS

KBagpatueiii kopenb u3 uucna. [lowamue 00 uppayuoHanbHOM Uucie.
Hecamuunvie npubnudxcenus uppayuonanvHulx yucen. CBOUCTBAa apupMeTUUECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K PeoOpa30BaHUIO YMCIOBBIX BHIPAKEHHM
Y BBIYHUCIICHUAM. /[elicmumenbHble Yucia.

Crenens ¢ uenpIM oKa3aTeneM U e€ cpoiictBa. CTaHIapTHas 3alKCh YHUCIIA.

AJire0panyvecKne BbIPa:KeHU s

KBagpaTHblii TpEéX4WiieH, pa3jJ0kKECHUE KBAJIPATHOrO TpPEXUIICHA Ha
MHOHUTENH.

AnrebGpandeckass npobb. OCHOBHOE CBOWMCTBO anreOpamveckoil poOwu.
CrnoxeHue, BBIYMTaHHWE, YMHOXKCHHE, JeJIeHHe aireOpamdeckux ApoOer.
ParmonanpHbIe BBIpaXXeHUs U UX MpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buema. Penienne ypaBHEHUM, CBOIAIIMXCS K JIMHEMHBIM U KBaJIPATHBIM.
[IpocTeiime ApoOHO-palIMOHATbHBIE YPABHEHUS.

I'paghuueckan unmepnpemayus ypasnenuu ¢ 08yMs nepemMeHHblMU U CUCEM
JIUHEUHBbIX YpAGHeHUuti ¢ 08yMs nepemenHviMu. IIpuMepbl pelleHHs CHCTEM

HEJIMHENHBIX YPABHEHUH C IByMSI IEPEMECHHBIMU.
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Periennie TeKCTOBBIX 3aj1au aareOpandeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OTHON NIEPEMEHHOM.
PaBHOCUIIBHOCTH HEpPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHON NIEPEMEHHOM.

DyHKUINHA

[Tonsitue ¢ynkuuu. OOMacTh oOmNpeneNeHuss U MHOXECTBO 3HAYCHUH
¢ynkuuu. CriocoObl 3aaHus PyHKIIMM.

I'padux pynkiuu. Yrenue cBoilcTB QyHkuuu no e€ rpaduky. [Tpumepst
rpaduKoB (GYHKIIUHI, OTPaXKAIOIINX PEaTbHbIE MPOIIECCHI.

OyHKIUM, OINHUCHIBAIONIME TMPSAMYHD U OOpaTHYIO MPOMOPIHUOHATLHBIE
3aBHCHMOCTH, UX rpaduku. OyHkmuu y=x 2,y =x 3,y =\x, Y=|X|. [ paguuecxoe
peuienue ypasHeHul u CUcmem ypagHeHu.

9 KITIACC

Yucia 1 BHIYMCICHUSA

PanvonanbHble YuCNia, UppayuoHalbHble YUCIA, KOHeUHble U OecKOHeuHble
oecamuyHvle Opobu. MHodxcecmso OelicmeumenbHblX Yucel, OeucmeumenvHble
yucia Kak — OeckoHeuHvle  OdecsimuuHvie Opodu. Bzaumuo  00HO3HAYHOE
COOMBEMCMBUE MEHCOY MHONCECNEOM OCUCMBUMENIbHBIX YUCeN U KOOPOUHAMHOLL
NPAMOI.

Cpasnenue OelicmeumenvHblx uucel, apupmemuveckue Oelcmeus ¢
0euCmeUmeNIbHbIMU YUCTIAMU.

Pa3mepbl OOBEKTOB OKPYKAIOIMIETO MHUPA, JIUTEIBHOCTh IMPOIECCOB B
OKpY’KaroIIeM MHpE.

[TpubnuxEnHoe 3HAUCHHE BEIIMYNHBI, TOYHOCTh MPUOIMxKeHUsA. OKpyTiIecHNe
yucen. [Ipukuaka u olleHKa pe3yJbTaTOB BHIYUCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PenieHne ypaBHEHUHM, CBOASIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHeHU, CBOASIIUXCS K KBAJIPATHBIM.
bukBagpatHoe ypaBHEHUE. [Ipumepsl peuienus ypagHeHul mpemuoveu u 4emeepmou

cmenexetl PA3N0IHCEHUEM HA MHOIMICUMEIIU.
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Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHMH. PeleHune TEKCTOBBIX 3ajad
anreOpanyeckuM METOOM.

VYpaBHeHHe ¢ AByMs NEPEMEHHBIMHU U ero rpaduk. Pemenne cucrem IByx
JIMHEMHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMU.

Pemienue cucrtem IByX ypaBHEHMH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe —
BTOpOH cTeneHu. ['paduyeckas WHTEpHpeTanus CUCTEMbl YpPaBHEHUN C ABYMs
NEPEMEHHBIMH.

Periennie TeKCTOBBIX 3aj1au aareOpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemenune nMHEWHBIX HEPABEHCTB C OJHOW IEpPEMEHHOU. PelieHue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TIepeMeHHOW. KBaJparHele HEpaBEHCTBA.
I'paduueckas wHTEprHpeTanuss HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
NEPEMEHHBIMH.

DOyHKUUA

KBagpartnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapaGomna, koopauHaTHI
BEPIIMHBI Tapa0doJIbl, 0OCb CHMMETPUHU MapadOoJIbL.

I'paduxu byukumii: y = £x, y=kx+b, y=£x,y=x3,y=x,y=|x|, u
UX CBOWCTBA.

YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHE YMCIOBON MOCIIEIOBATEIBHOCTH. 3aJaHHUE MOCIEA0BATEIbHOCTH
peKyppeHTHO# dopMynon u GopMyIoi n-ro YieHa.

Apudmernyeckas U reoMmerpudeckas mnporpeccuu. @opmynsl n-ro wieHa
apu(PMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

H3z00padsicenue unenos apugpmemuueckou u 2eoMempuueckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHEUHbI U d9KCNOHEHYUAIbHBIU POCHI.
Cnooicrble npoyeHmai.

IIpeaMeTHBIe pe3yJabTaThl OCBOEHHSI NMPOrPpaMMbl yY4eOHOro Kypca K
KOHIYy 00yueHHs B 7 KJlacce:

Yucsa 1 BIYUCICHUSA

BBIHOJIHHTB, Co4ucCTasd YCTHBIC M IIHCBbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘-IeCKI/Ie
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JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs YUCIOBBIX BBIpaXKEHUW, MPUMEHATH PA3HOOOpPA3HbIE
crocoObl U MPUEMBI BHIYMCICHUS 3HAYCHUN APOOHBIX BBIPaXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoanTs OT OJHON (HOPMBI 3aIIUCU YUCEN K APYroi (mpeoOpa3oBbIBaTh
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH
B OECKOHEUHYIO JIECITUUHYIO APOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OkpyrJisITh uncia. BeIMOTHATh IPUKHUAKY U OLICHKY PE3YJIbTaTa BRIYUCICHHM,
OIICHKY 3HAYCHU I YHCIIOBBIX BHIPAXKEHUH.

BrINonHATH NEUCTBUS CO CTEMEHSIMU C HATYPaJIbHBIMU TTOKA3aTEISIMH.

[IpuMeHsT,  NpU3HAKK  JEJIUMOCTH, pa3JIOKEHHE Ha  MHOXKUTEIHU
HATypPaJIbHBIX YHCEI.

Pemate mpocteiilne mpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBSI3aHHBIE C
OTHOIIEHUEM  BEJIIMYUH, MPONOPIUOHATBHOCTBIO  BEJIMYWH, MPOIECHTaMH,
UHTEPIPETUPOBATh PpE3yJbTaThl pEIICHUS 3a7ad C Y4ETOM OTrpaHUYECHUH,
CBSI3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX OOBEKTOB.

AJuireOpanyeckue BbIpasKeHUs

OpueHTHpOBaTECA B TOHATUAX M OMNEpUpPOBaTH Ha 0a30BOM ypOBHE
anreOpanyecKol TEPMHUHOJOTHEH U CHUMBOJIUKOM.

HaxonuTte 3HaueHusi OYKBEHHBIX BBIPOKCHUN TPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHaTe  mpeoOpa3oBaHUST  [EJOTO  BBIPAKEHUS B~ MHOTOWICH
MPUBEACHUEM TIOJTOOHBIX CIIAraeMbIX, PACKPBHITHEM CKOOOK.

BbINONHAT YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWJICH, TPHUMEHITh (OPMYINBI KBajgpaTa CyMMbI W KBajapaTa pasHocTh (C
OTIOPO¥ Ha CIPaBOYHYIO HH(OPMAIIHIO).

OcyliecTBasATh Pa3oKEHUE MHOTOYWIEHOB HAa MHOXHUTEIU C TMOMOIIBIO
BBIHECEHHUS 32 CKOOKHM 00I1IETO MHOXKUTEIS, TPYNIUPOBKHU ClIaraeMbiX, IPUMEHEHUS

(bopMyIT COKPAIIEHHOTO YMHOXEHHUS (C OMOPO Ha CIPABOYHYIO MH(OPMALIUIO).
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[IpumeHsATh npeoOpa3oBaHUsi MHOTOWIECHOB JJIsl PELIEHUS Pa3IMYHbIX 33]a4
13 MAaTEMATHKH, CMEKHBIX MPEIMETOB, U3 PEATBbHON IPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM € HATYPAIbHBIMU IIOKA3aTEISAMM IS
npeoOpa3oBaHus BRIPAXKEHU (C OMOPOI Ha CIIpaBOYHYIO HH(OpMAIIHIO).

YpaBHeHUA ¥ HEPABEHCTBA

Pemate svHElHBIE ypaBHEHUs C OJHOW IEPEMEHHOW, IIPUMEHSAs IIpaBuia
nepexoqa OT UCXOJHOIO0 YPaBHEHMS K paBHOCUIBHOMY eMy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHMUSI.

Nmets mpencraBieHne o rpadUyecKuxX METOJax MPU PEIICHUU JTUHEHHBIX
YPaBHEHUN U UX CUCTEM.

[lonOupaTe TpuUMepbl Tap 4YHUCEN, SIBISIIONIMXCS PEUICHUEM JIMHEHHOro
YpaBHEHUS C IBYMS MIEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM MJIOCKOCTH Tpad UK TMHEHHOTO ypaBHEHHUS C IBYMS
NEepPEeMEHHBIMHU; TTOTB3YSICh TPaUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPAaBHEHUS.

Pemiats crctembl IByX JUHENWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMHU, B TOM
yuciie rpaguuecku (C Ormopoi Ha aIrOPUTM YUYE€OHBIX JEeHCTBUIA).

CocraBiaTh (MOcCae COBMECTHOTO aHANIM3a) U PEllaTh JTUHEHHOE ypaBHEHUE
WIN CHUCTEMY JIMHEHHBIX YPAaBHEHUN MO YCJIOBUIO 3a/JauM, MHTEPIPETHPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBINA PE3yJIbTar.

Koopaunatel u rpagpuxu. ODyHKUUU

N3o00paxaTh Ha KOOPAMHATHOM MPSMOM TOUKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATH YHCIOBbIE MPOMEKYTKH Ha
anredpandecKkoM S3bIKE.

OtMeuath B KOOPAMHATHOM IJIOCKOCTU TOYKH IO 33JIaHHBIM KOOpAWHATaM,
cTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QPyHKINHN y = [X|.

OnuchiBaTh € MOMOUIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU (TI0 AJITOPUTMY y4eOHBIX JACHCTBUI1): CKOPOCTh, BPEMSI, PACCTOSIHUE,
LI€Ha, KOJIMYECTBO, CTOUMOCTh, IPOU3BOJIUTEIBLHOCTD, BPEMsI, 00BEM pabOTHI.

Haxonuts 3Hauenune GyHKIMHU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuil cnocod MpeacTaBlieHHs] U aHaU3a UHOOpMaINH,
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W3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB peaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEMN.

IIpeameTHble pe3yJbTaThbl OCBOCHUS NPOrpaMMbl Y4eOHOro Kypca K
KOHIYy 00yueHus B 8 Kkiiacce:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavyalbHBIE MPEACTABICHUS O MHOMXECTBE JIEMCTBUTEIBHBIX
quces IS CPAaBHEHUS, OKPYTJICHUS U BBIUYUCICHUM, U300paXkaTh JEeWCTBUTEIIHHBIC
YyuCca TOYKAMU Ha KOOPJAMHATHOU MPSIMOM.

[IpumMensTs TOHSTHE apU(PMETHUYECKOTO KBAJPATHOTO KOPHS, HAXOJUTH
KBa/IpaTHbIE KOPHH, HMCIOJIb3YS TMPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOJHATH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpPIKANIUX KBaJpaTHbIE KOPHH, HCIIOIb3YS
CBOWCTBA KOPHEMN.

Hcnons3oBaTh 3anmucu OOJIBIIUX M MAJIBIX YUCET C MOMOIIBIO JECITUYHBIX
npoOeii u creneHeit yucia 10.

AsireOpanyeckue BbIpasKeHUs

[IpuMeHATP NOHSATHUE CTENEHW C LEJNbIM [OKA3aTeJIeM, BBIIOJHSITh
npeoOpa3oBaHusl BBIPAKEHUM, COJIEpKAIIMX CTENEHU C IEJbIM Moka3areiaeMm (c
UCIIOJIb30BaHUEM CIIPABOYHON HHPOPMAIIHH).

BhINIOJIHATE HECTIOXKHBIE TOXKECTBEHHbIE NMPE0oOpa30BaHUs PAIlMOHATBHBIX
BBIPOKCHUH Ha OCHOBE MPABWJI JICHCTBUM HAJ MHOTOWICHAMH U aJIreOpanvIeCcKUMHU
TPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensaTs TpeoOpa3zoBaHus BEIPAKEHUN IS PEIICHUS Pa3INYHBIX 3a71a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOM MTPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemuiats nuHelHbIE, KBaipaTHBIE YPABHEHUS (C KCTIOJIb30BAaHUEM CIIPABOYHOM
uH(OPMAITIN)U paIlMOHATIbHBIE YPAaBHEHUS, CBOIAIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBoaUTE MpOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHHUI, B

TOM YHCJI€ C IPUMEHEHUEM TI'pauUecKuX MpeAcTaBieHUi (ycTaHABIMBATh, UMEET
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M ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PEIICHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT clioBecHOU (HOPMYIHMPOBKHU 3ajlauyu K €€ airedpandeckoun
MOJIEJI C TOMOIIBK) COCTABICHHUS YPAaBHEHUS WA CHUCTEMbl YpaBHECHUH,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4 MOJYYEHHBIA pe3yJIbTaT.

[IpuMeHsThL CBOWCTBA YHCJIOBBIX HEPABEHCTB [IJII CPAaBHEHUS, OICHKH,
peliath JMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M UX CHUCTEMBI, J1aBaTh
rpaUyYecKyl0 WUIIOCTPAllUI0 MHOXECTBa pEIICHUH HEpPaBEeHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUH

OnepupoBaTh Ha 0a30BOM YypOBHE (YHKIIMOHAJIbHBIE TOHATHS W S3BIK
(TepMHUHBI, CUMBOJIMYECKHE O0O3HAYCHUS); ONpENesaTh 3HAUeHHWE (PYHKIIUH TI0
3HAYCHUIO apryMEHTa; ONpeACsiTh CBOMCTBA (DYHKIIMU 110 €€ Tpaduky.

Ctpoutb rpaduku 3JIeMEHTapHBIX QYHKIIUNA BHIa: Y= £ X , Yy =X2,y =X 3
, y =X, ¥ = |x|, onHCHIBATb CBONCTBA YHCIOBOH (ByHKIHH MO €& rpaduky (IpH
HEOOXOIMMOCTH C HANPABIIAIONIEH TOMOIIIBIO).

IIpeaMeTHBIC pe3yJabTaTbhl OCBOCHHSI NMPOrpaMMbl y4eOHOro Kypca K
KOHIIy o0yueHns B 9 KJacce:

Yucia v BbIYMCICHUS

CpaBHUBaATh U YHOPSAA0UYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Beimonuate apudMeTndeckue NEUCTBHS C PalMOHATBHBIMUA YHCIIAMHU,
coueTasl YCTHbIE UM TIMCbMEHHBIE NPHUEMBI, BBINOJIHATH BBIYUCIEHUA C
UppaIMOHAIIBHBIMU YUCIIAMU.

HaxonuTe 3HadeHHs CTeNEHEW C LENbIMU IIOKa3aTesIMH W KOPHEM,
BBIYUCIISITh 3HAUEHUSI YNCTIOBBIX BBIPAKEHUI.

OKpyryisiTh J1€MCTBUTEIBHBIE YHWCIA, BBINOJHITh TNPUKUAKY pe3yibTaTa
BBIUYKMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKECHHM.

YpaBHeHUA 1 HEPABEHCTBA

Pemiath nuHelHbIle U KBaJpaTHbIC YPABHEHUS, YPABHEHUS, CBOMSIIMECS K

HUM, NpOCTENIInEe JpOOHO-pallMOHATIbHBIE YPABHEHUSI.
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Pemate mpocrenmne CUCTEMbl IBYX JIMHEHHBIX YpPaBHEHUH C JIByMs
MEPEeMEHHBIMH U CHUCTEMBI JBYX YypaBHEHUH, B KOTOPBIX OJHO ypaBHEHHE HE
SBIISICTCS JIMHEHHBIM (TI0 BU3YyaJbHOU OTIOpE).

PemaTte mnpocTeiiiivie TEKCTOBBIE 3aJaud aiaredpanvyeckuMm CrocoooM ¢
MOMOIIBIO COCTaBJICHHSI YPaBHCHHS WM CHUCTEMBl ABYX YPaBHEHHH C JByMs
NePEeMEHHBIMH.

[IpoBoAMTH MpOCTEHIITNE UCCIIEIOBAHMS YPAaBHEHUH U CHCTEM YpaBHEHHH, B
TOM YHCJIE C IPUMEHEHUEM TpaQUUecKux MpeAcTaBIeHH (yCTaHABINBATh, UMEET
JM ypaBHEHHE WIIM CUCTEMa YPaBHEHHM PEIICHUS, €CITH UMEET, TO CKOJIBKO, U TIp.).

Pemare nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HM300pakaTh
pellieHne HepaBeHCTB HA YHCIIOBOW MPSIMOM, 3alHCHIBATH PEHICHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemmate cucTeMbl JTMHEHHBIX  HEPAaBEHCTB, CHUCTEMBbI  HEPaBEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO; H300pakaThb pELICHUE CHUCTEMBI
HEPABEHCTB Ha YMCIIOBOM MPAMOM, 3aIMUCHIBATH PEIICHHUE C IOMOIIbIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MIPU PEUICHUHU PA3IUYHbBIX 3a7ad.

DOyHKUUN

PacnioznaBath (yHKuMM u3y4eHHBIX BHIIOB. [loka3piBaTh CXeMaTHYECKHU
pPacIoioKeHHE Ha KOOPJIMHATHOM TIIOCKOCTH rpaduKoB PYHKIUM BUlIA: Y = X, Y
=hx+b y=#x,y=ax2+bx+c, y=x3,y=1x,y=|x| B3aBucuMocTH ot
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth 1M M300paXkaTh CXEMATHUECKH TpapuKU KBaJAPATUUHBIX (PYHKIIUH,
OIMKCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 10 UX Tpaduxam.

Pacnio3naBaTh kBagpaTHuHyIO (PYHKIHIO IO (OpMyJie, IPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKIMI U3 peanbHOM KU3HH, (PU3UKH, TEOMETPHUH.

Yuci0Bble MOCJI€0BATEIbHOCTH U MIPOTrPeccuu

Pacno3HaBath apupMETHUECKYI0 U TE€OMETPUYECKYI0 TMPOTPECCHM IPH
pa3HbIX crlocobax 3aaHusl.

BbIMOTHATE  BBIYMCICHUS C HWCHOJB30BaHHMEM (OopMyn n-ro wieHa

apupMeTHUECKON U TEOMETPUUECKON MPOTrPECCUid, CYMMBI MIEPBHIX N YJICHOB.
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N300paxkaTh 4iI€HBl MOCJIEI0BATEIBHOCTH TOYKAMH HAa KOOPAMHATHOM
IUIOCKOCTH.

Pematp 3amaum, CBA3aHHBIE C YUCIOBBIMHU IOCIIEOBATENIbHOCTAMH, B TOM
quCclie 3a/1a4d U3 peajbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYJIsATOpPA, HU(POBBIX

TEXHOJIOTHH).

PABOYASA ITPOTPAMMA YUYEBHOI'O KYPCA «I'EOMETPHUS» B
7-9 KIIACCAX.

HOACHUTEJIbBHASA 3AINIUCKA.

esu n3yyeHust yueOHOro Kypca.

OO6mue menu uzydeHusi ydeOHoOro kypca «['eoMeTpusi» TpelncTaBlIeHBI B
ITOOIT OOO. OHu 3aknr0YarTCs, MPEKAE BCETO B TOM, UTO HA YPOKaX Fr€OMETPUHU
oOyyarouuiicss y4uTcs MpPOBOAMTH JOKa3aTENIbHbIE PpACCYXACHUS, CTPOUTH
JIOTHYECKHE YMO3AKJIIOUEHMsI, JI0Ka3blBaTh HMCTUHHBIE YTBEP)KIEHUS U CTPOUTH
KOHTPIIPUMEPHI K JOXKHBIM, IPOBOJAUTH PACCYKIEHUS «OT IPOTUBHOT0», OTJINYATh
CBOWMCTBa OT NMpPU3HAKOB, (pOpMynIHpoBaTh OOpaTHBIE yTBEpXkAeHUA. B oOyueHuu
YMEHHUIO paccykaaTb COCTOUT Ba)KHOE BOCIUTATEIIbHOE 3HAYEHHE W3YUYCHHUS
reOMEeTpPUH, IPUCYILEE UMEHHO OT€YECTBEHHOW MaTeMaTHYeCKOH IIKOJIE.

Bropoil nenbio H3yuyeHUs T€OMETpUHU SIBISETCS HCIOJb30BaHUE €€ Kak
MHCTPYMEHTA TPU PEIIECHUU KAaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/ad,
BCTPEYAIOIIMXCA B  pPEANBbHOM  KU3HM. OJTOMY COOTBETCTBYET  BTOpad,
BBIYMCIIUTEIbHAS JUHUS B M3YYEHHHM I€OMETPHM B LIKOJE. [ 3TOro y4yuTento
peKOMEHJyeTcs  MoadupaTh  3ajJaud  [PAKTHUECKOTO  XapakTepa  JAJs
paccMaTpuBaeMbIX TE€M, YUHTh OOY4YaIOLIUXCS CTPOUTh MAaTEMaTHUYECKHE MOJIEIH
peanbHbIX JKU3HEHHBIX CHTyallMid, IPOBOJUTH BBIYUCIECHHS U OLICHUBATh
aJIeKBaTHOCTh IOJYYEHHOIO pe3ynbTara. KpaliHe BaXHO MNOJYEPKHUBATH CBS3H
Ir€OMETPUU C JIPYTUMHU NpPEAMETaMH, MOTUBUPOBATh MCIOJB30BATh ONPEAEIICHUS
r€OMETPUYECKUX (PUTYp U MOHATUMN, JEMOHCTPUPOBATH IPUMEHEHUE MOJYYECHHBIX

yMeHUH B (M3UKE W TEXHUKE. OJTHU CBSI3M HamOoyiee SPKO BUJIHBI B TeMax
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«BekTopel», «TpUrOHOMETPUYECKUE COOTHOWIIEHUS», «MeTon KOOpAWHAT» U
«Teopema Iludaropar.

CornacHo ydeOHOMY IulaHy B 7-9 kiaccax wu3y4aercs y4deOHBIH Kypc
«I'eomeTpusi», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHBIE PA3JEibl CONECPIKAHMUS:
«l'eomerpuueckue ¢Qurypsl U uX CcBOHCTBa», «l3MepeHHEe TeoMeTprUYecKuX
BEJIIMUMHY», a Takke «JleKapToBbl -KOOPJAMHATHI HA IUIOCKOCTW», «BEKTOpBI»,
«/IBmxxenus minockoctu» U «IIpeobpazoBanus mogo0us».

VY4eOHbIl TUIaH NpeyCcMaTPpUBAET U3YyUEHUE T€OMETPUU Ha 6a30BOM YpOBHE,
UCXOAs M3 He MeHee 68 y4yeOHbIX yacoB B y4eOHOM Trojy, BCEro 3a TpuU Troja
oOydeHus — He meHee 204 yacos.

COAEP/KAHUE OBYYEHMUSI.

7 KITIACC

HauanbHabie nonsatus reometpun. Touka, mpsiMasi, OTPE30K, JIyd. YToJ. Buas
yriaoB. BeprukanpHble W CcMeXHble yribl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U NEPIEHAUKYISIPHOCTD MPSMBIX.

Cummempuunvie @ueypol. OCHOBHbIE CBOUCMBA 0CEBOU  CUMMEMPUL.
IIpumepol cummempuu 8 oKpyHcaroujem mupe.

OcHoHble NOCMPOEHUS ¢ NOMOWBIO YUPKYJISL U TUHEUKU .,

TpeyronpHuk.  BbicoTa, MeaumaHa, OHWCCEKTpuca, WX  CBOMWCTBA.
PaBHOOEIpeHHBIN 1 PABHOCTOPOHHUH TpEeYroJibHUKH. HepaBeHCTBO TpeyroJbHUKA.

CBoiicTBa M TMpU3HAKA PABHOOEAPEHHOrO TpeyroiabHuka. [IpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKYU NapajlieIbHbIX NPAMBIX. CyMMa yTiI0B TPEYroJibHUKA.
Bremnue yribl TpeyrojibHUKA.

[IpssMoyrosibHbIA  TpeyronbHUK. CBONCTBO MeAUWaHbl MPSIMOYTOJIBHOTO
TPEYTroJIbHUKA, IPOBEAEHHOM K TUIIOTEHY3€E. [[pu3HaKu paBeHCTBA NPAMOYTOJIbHBIX
TPEYTOJbHUKOB. [IpAMOYTONbHBIN TPEYTONBHUK € YIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HepaseHcmeo mpey20ibHUKd, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa O OoJiblIeM yriie U OOJbIIed CTOPOHE TPEYrojbHUKA.

[TeprieHAMKYJISIp U HAKIIOHHAS.
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l'eomempuueckoe mecmo moyex. bucCCeKkTpruca yria W CEpEIUHHBIN
MIEPIEHNKYJISAP K OTPE3KY KaK TEOMETPUUECKNE MECTA TOYEK.

OKpyXHOCTp M KpYI, XOpJa MW JWaMeTp, HX CBOWCTBAa. B3aumHoe
PacCIIONIOKEHHE OKPYKHOCTH M npsiMoi. KacarenbHas m cekymias K OKPYKHOCTH.
OKpyXHOCTb, BHOHMCaHHasg B Yroj. BnucaHHas © ONHCaHHasg OKPYKHOCTHU
TPEYTOJIbHUKA.

8 KIIACC

YetpipéxyronbHuku. Ilapamienorpamm, ero npu3sHaky U cBowcTBa. YacTHeie
Clly4au TMapajuiesiorpaMMoB (MIPSIMOYTOJIbHUK, POoMO, KBajpaT), UX MPU3HAKH U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3HAKHU.
[IpssMoyTOJIbHAS Tpanenusi.

Memoo yosoenus meouanvl. [lenmpanvras cummempus. Teopema Daneca u
meopema 0 NPONOPYUOHATILHBIX OMPE3KAX.

Cpeonue nuHuu mpeyeonvHuxa u mpaneyuu. Llenmp macc mpeyzonvHuxa.

Ilooobue mpeyeonvHuxkos, koagphpuyuenm nododus. I[lpusnaxu noodobus
mpeyzonbHukos. llpuMenenne noqo0us npyu peleHny NpakTHYeCcKuXx 3aad.

CaoiicTBa Mmomaaeid reomerpudeckux ¢uryp. Dopmynsl ais III0MATU
TPEYroJibHUKa, TapajuienorpamMma, pomb6a u Tpaneuud. OTHOIICHHE IUIONIaAeH
oTI00HBIX Puryp.

Brruuciienue mwiomanerd TpeyroaibHMKOB 1 MHOTOYTOJIbHUKOB HA KJIE€TYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembr Iludaropa npu pemenun
MMPAKTUUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa IPSIMOYI'OJBHOTO TPEYTOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpPUrOHOMETpHUECKHE (YHKIHH
yriioB B 30°, 45° u 60°.

BrnmcanHbple M UEHTpPAIBHBIE YIJIbI, YIOJd MEXIYy KacaTeIbHOW U XOPAOM.
Yrael  Mexay ~XoplaMM W CEKylIMMHU. BrnucaHHble W OINHCAHHBIE
YETBIPEXYTOJIBbHUKH. B3auMMHOE pacnosiokeHue NBYyX OKpyxkHocted. KacaHue

oKpyxHOCTeH. OOIIHe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.
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9 KITIACC

Cunyc, xkocuHyc, TtaHreic ymioB or O mo 180°. OcnHoBHOE
TPUTOHOMETPUUECKOE TOKACCTBO. DOPMYIIbI NPUBEICHUS.

Pemenne TtpeyronpHukoB. TeopemMa KOCMHYCOB M TEOpPEMa CHHYCOB.
Penrenrie npakTuyeckux 3aad ¢ MCIOJIBb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB.

IIpeobpazosanue nooodus. Ilooobue coomeemcmseeHHbIX INEMEHMO8.

Teopema o npouszgedenuu ompe3Ko8 Xopo, meopeMvl O HpPOU3BEOeHUU
OMpe3K08 CeKyWux, meopema o Keaopame KacameabHOuU.

Bektop, anuHa  (MOAyNb)  BEKTOpA, COHANpPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HANIPABJIEHHBIE BEKTOPHI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OMNEpAllMM HaJ BEKTOpamMu. Pa3iiokeHune BeKTOpa IO JIByM
HEKOJUIMHEAapHbIM BekTopaM. KoopanHatel BekTopa. CkalasipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JUIUH U YIJIOB.

JlekapTOBBI KOOPJIMHATHI HA TUIOCKOCTH. YpagHenus npsamoii 1 OKpYKHOCTHU B
KOOpJIMHATaX, NEPECEYEHUEe OKPYKHOCTEW M MNpsSIMbIX. MeTon KOOpIHWHAT U €ro
IPUMEHEHHE.

[IpaBwibHBIE MHOTOYrOJbHUKHU. JlmnHA OKpyX)HOCTH. [pamycHas wu
paguaHHas Mepa yIya, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CErMEHTA.

Jeudicenuss niockocmu u GHympeHHue cummempuu ueyp (dnemenmapmbie
npeocmasnenus). Ilapannenvrwiii neperoc. Ilosopom.

IIpenMeTHBIe pe3yabTAaTbhl OCBOEHHSI NMPOrpaMMbl Y4eOHOro Kypca K
KOHIYy 00yueHus B 7 KJjiacce:

PacriozHaBaTh W3y4deHHBIE TeOMETpUYeCKHe (UTYPBI, OINPEACNATh UX
B3aMMHOE pAacIOJIOKEHHE, H300pakaTb TIeOMETpUYEeCKUe (QUTyphl; BBIIOJHATH
YEPTEKU IO YCIOBUIO 3a7auu. VI3MepATh TMHEWHBIE U YIIIOBBIE BEJIMYKUHBL. Pemars
3a7]a4M HA BBIYMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyl0 OLEHKY JIMHEHHBIX M YTIJIOBBIX BEIWYUH MPEIMETOB B

peanbHON JKM3HU, pPa3MepoOB MPHUPOJHBIX OOBEKTOB. PaznuuaTh pa3Mepbl 3THX
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O0OBEKTOB IO MOPSAKY BETUYUHBI.

Ctpoutrb uepTeXM K TE€OMETPUYECKUM 3a7adyaM (C HCIOJIb30BaHUEM
CMBICJIOBO OIOPBI: HABOSIINE BOMPOCHI /WM aIrOPUTMA YUEOHBIX T€UCTBU).

[lonp30BaTbCs NPU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, HCIIOIb30BATh
MPU3HAKH U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOAUTE AOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonb30BaThCs NPU3HAKAMH PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAEHHOM K THIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELLIEHUU T€OMETPUUECKHUX 3aJ1ay (C UCMOJIb30BAaHUEM 3PUTENIbHON HArJsiJTHOCTH
u/unu BepOaIbHOM OMopHI).

OnpenensiTe MapamieabHOCTh MPSMBIX C TOMOIIBIO YTII0B, KOTOpbIe 00pazyeT
¢ HUMU cekymas. OnpeaensaTe MapajyielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUYEK APYroM MpsMOi.

Pemarts 3a1aun Ha kieTdatoit Oymare.

[IpoBOAUTH BBIYMCICHUS M HAaXOJUTh UYUCIOBbIE M OyKBEHHBbIE 3HAUYCHMUS
YIJI0B B F€OMETPUYECKUX 3a/1a4ax ¢ UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPHU MEPECEUCHUH [BYX
[apaJuICIIbHBIX MPSAMBIX CEKyLIeH. Pemars MpakTU4ecKue 3aa4yd Ha HaXOXKICHUE
YTJIO0B.

NMmets npencraBieHue 0 NOHATHE TEOMETPUYECKOIO MECTA TOYEK.

@opMyIMpOBaTh ONPENEICHUs OKPYKHOCTHM MU Kpyra, XOpAbl U JHameTrpa
OKPY’KHOCTH, TI0JIb30BAaThCS UX CBOMCTBAMM. Y METh IIPUMEHATH 3T CBOWCTBA IPH
peleHnuy 3aaa4.

OpueHTHpOBaTbCA B IOHATUAX: ONMCAaHHAs OKOJIO  TPEyroJbHUKA
OKPYXHOCTb, LIEHTP ONUCAaHHON OKpykHOCTH. OneprupoBaTh Ha 0a30BOM YPOBHE
(dakTamMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS] B OJIHOM
TOYKE, U O TOM, YTO CEpPEIMHHBIC NMEPNEHAUKYISPBI K CTOPOHAM TPEYIrOJbHHKA
MEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBaTbCA B MOHATHAX W ONEPUPOBaTH Ha 0a30BOM YpOBHE:

KacaTCiibHasd K OKPYXHOCTH, TCOpEMa O INICPIHCHAUKYIAPHOCTH KacaTeJbHON U
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paauyca, IpOBEIEHHOTO K TOYKE KaCaHUsl.

Nmets mpencraBieHue 0 MPOCTEHITUX T'€OMETPUUECKUX HEPABEHCTBAX, UX
MPAKTUYECKOM CMBICTIE.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHIE TTOCTPOCHUSI C TIOMOIIBIO IIUPKYJIS U
JINHEWKMU.

IIpeaMeTHBIe pe3yJbTAThl OCBOEHHSI NMPOrpaMMbl y4eOHOro Kypca K
KOHIYy 00yueHus B 8 Ki1acce:

Pacno3snaBaTh OCHOBHBIE BHUIBI YETHIPEXYTOJIBHUKOB, HUX DJEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMM MIPH PEIICHUU T€OMETPUUECKUX 3a]1ay.

OpueHTUPOBATHCS B TIOHSATUM — TOYKU MEPECEUCHUS MEIMaH TPEYroIbHUKA
(eHTpa Macc) B pelieHruy 3aa4.

Brnaners nmonaruem cpeaHelt JIMHUM TPEYTroJIbHUKA U Tpareuu, TPUMEHSTh
UX CBOMCTBA TMpU PpEHIEHUH TMPOCTEHIINX TEOMETPUUECKUX 3amad. HmeTb
npeacTaBieHue o teopeme Paneca U TEOpeMe O MPOMOPIUOHAIBHBIX OTPE3KaX,
OPUMEHATh UX [JI PELICHUs] NPaKTUYECKUX 3a7ay (C Omopoil Ha 3pUTEIBbHYIO
HaTJISITHOCTB ).

[IpumeHsATs NpU3HAKKW MOA00US TPEYrOJIBHUKOB B PEIICHUH HECIOKHBIX
r€OMETPUYECKHUX 3a/1a4.

ITons3oBaTthest Teopemoii Iludaropa s pemieHUS TeoOMETPUUYECKHX U
NPaKTUYECKUX 3a]1ay.

Brnanerp mnoHATHSIMU CUHYcCa, KOCHMHYyca M TaHI€HCA OCTPOro yria
MPSIMOYTOJIBHOTO TpeyroibHuKa. [10Jb30BaThCs STUMU MOHATUSMU [JI1 PEIICHUS
MPAKTUYECKUX 3a71a4 (IPU HEOOXOIUMOCTH C OTIOPOX HA alTOPUTM TIPaBHIIA).

Beruucnars  (paznuuHbiMH - crioco0amMu) (C OMOpOM Ha  CHpPaBOYHYIO
nH(OPMAINIO) TUIOIMIAAb TPEYroJbHUKA U IUIOMATd MHOTOYTOJIBHBIX (QUTYp
(moJNB3ysiCh, TJIe HEOOXOAUMO, KANBKYIATOPOM). [IpUMEHATh MOTyYeHHBIE YMEHUS
B MMPAKTUYECKUX 3a/a4ax.

Brnanerp NOHATHUSMH BOMCAHHOTO M IEHTPAJbHOIO Yrja, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJlaX, yriax MEeXAy XopAaMu (CEKYLUIMMU) U YIJIe MEXIY

KacaTeJIbHOM U XOPJIOW MPH PEUICHUHU NMPOCTEUIINX TEOMETPUYECKUX 3a1aY.
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Brnagets moHATHEM ONMUCAHHOIO YETBHIPEXYIOJIbHUKA, IIPUMEHATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIBHUKA IPY PEUIEHUH NMPOCTENUIINX 3a1a4.

[IpyMeHATh MONyYEeHHbIE 3HAHUSA Ha NMPAKTUKE — CTPOUTh MaTeMaTUYeCKUe
MOZENM JUIS 3a7a4 PEAIbHOW KM3HU U MMPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NpPUMEHEHUEM TMOAO00US W TPUTOHOMETpUM (IIONB3YSCh, I/A€ HEOOXOIUMO,
KaJIbKYJIITOPOM ).

IIpeaMeTHBIC pe3yJabTaTbhl OCBOCHHSI NMPOrpaMMbl y4e0OHOro Kypca K
KOHIY 00yueHus B 9 KJ1acce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIUU OCTPhIX VYIJIOB, HAXOAUTh C HX
NOMOIIBI0 PA3IMYHbIE 3JIEMEHTHl MPSMOYTOJIBHOIO TPEYroJbHUKA («pEIIeHHe
IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxonuTh (C MOMOIIBIO KaTbKYISTOPA) ATUHBI
Y YIJIBI JJ1 HETaOJIMYHbBIX 3HAUCHH.

[Tonb3oBaThCst popMyliaMu NPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUYECKHUMU
BEJIMYMHAMM (C OMIOPOI Ha CTIPAaBOYHYIO HH(POPMAILIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJI1 HAXOXKIEHUS Pa3JIMYHbIX
AJIEMEHTOB TPEYroJbHUKA («pEUIEHUE TPEYrOJbHUKOBY), MPUMEHSATh HX TIpH
pEUIEHNHU POCTENIINX T€OMETPUUYECKUX 3a]1a4.

Brnagets moHsTHSMEH — mipeoOpa3oBaHUA  TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCsi CBONCTBAMU MOA00MS MPOU3BOIBHBIX
buryp, ymMeTb BBIYHCIATH UIMHBI U HAXOAUTh YIIbl y TOMO0O0HBIX (uryp (mo
aNropuTMy ydeOHbIX AedcTBUil). [IpruMeHsATh cBOICTBA MOJ00MS B MPAKTUUYECKUX
3aja4yax. YMeTh IPUBOAUTH IPUMEPHI MOJAOOHBIX PUTYp B OKPYXKAIOIIEM MHUPE.

[lons30BaThCsi TeopemaMu (MO BHU3yaldbHOM OINOpPE) O MPOU3BEIACHUU
OTPE3KOB XOPJ, O MPOU3BEIAECHUHN OTPE3KOB CEKYIIUX, O KBAAPATE KaCATEIBbHOM.

[Tonp30BaThCSA BEKTOpPAMH, MOHUMATh WX TEOMETPUUYCCKUN W (HU3HMUCCKUIN
CMBICJ]I, NPUMEHATH WX B PEUICHUU TEOMETPUYECKUX W (PU3MYECKHUX 3aj]ad.
[IpyMeHsATh CKaIIpHOE MPOU3BEIEHUE BEKTOPOB JUIsl HAX0XKICHHSI IJIUH U YIJIOB.

Ilonb30BaThCS METOAOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHSATH €ro B

PCHICHUH I'COMETPHUUCCKUX U ITPAKTUYCCKUX 3aaa4.
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BnageTs NOHATHSAMHM MPaBUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JTyTU OKPYXXHOCTH W PaJMaHHON Mephl yIria, yMETb BBIYMCIATH IUIOLIAAb
Kpyra U ero vacted (c omopoil Ha cHpaBo4YHyr HHpopmanuio). IIpuMeHATH
MOJIyYeHHbIE YMEHUS B IPAKTUYECKUX 3a]layax.

HaxoauTe ocu (WM UEHTphI) CUMMETPUU (UTYp, TPUMEHSTH JABMKCHUS
IJIOCKOCTHU B MPOCTEUILINX CITydasiX.

[IpyuMeHsATh MoNyyYeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYecKue
MOJIENU JIJIs 3a/1a4 peanbHON JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NpUMEHEHHEeM TNOJ00HMs M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TIE

HE0OXOAUMO, KaJIbKYJISITOPOM).

PABOYASA ITPOT'PAMMA YYUEBHOI'O KYPCA «BEPOATHOCTbD
N CTATUCTHUKA» B 7-10 KIIACCAX.

HOACHUTEJIBHAA 3AIINCKA.

Hean usyyeHus y4eOHOro Kypca.

B coBpemenHoM 1upoBOM MHUpPE BEPOSITHOCTh M CTATUCTUKA NMPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTb, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUIIOKEHHM, TaK U
X poiu B oOpazoBaHuu. Kaxaplii 4emoBEK MOCTOSHHO MPUHUMAET PEIICHHs Ha
OCHOBE MUMEIONINXCS y HETO NAaHHBIX. A 1Ji1 000CHOBAaHHOTO MPUHSTHS PEIICHUS B
YCIIOBUSX HEAOCTAaTKa WU M30BITKAa WHGOPMAIMM HEOOXOAMMO B TOM YHUCIE
X0opo1tro chOpMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTHYECKOE MbINIeHne. IMeHHO
MO3TOMY OCTPO BCTaJla HEOOXOAMMOCTh CPOPMHUPOBATH y OOYYAIOUIUXCS, B TOM
guciie obyuaromuxcsi ¢ 3[IP, ¢pyHKIIMOHANBHYIO TPAaMOTHOCTH, BKIIIOYAIOIIYIO B
ce0si B KayecTBE HEOTHEMJIEMOW COCTaBIISIIONIEH YMEHHE BOCHPUHUMATH H
KPUTUYECKH aHaM3UpPOBaTh HWH(POpPMALUIO, TMPEACTABICHHYI0 B Pa3IMYHBIX
dbopMax, MOHMMATHh BEPOSITHOCTHBIA XapaKTep MHOTHX pPEabHBIX IMPOIIECCOB U
3aBUCUMOCTEN, MPOU3BOJIUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C

OCHOBHBIMH IIPUHOUIIAMHA c60pa, aHalin3a 1 IIPCACTAaBJICHUA JaHHBIX U3 Pa3JIMYHBIX
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chep ku3HU O0IIECTBA U TOCYIapCTBA MPUOOIIAET 00yUaIOMMUXCS K 00111€CTBEHHBIM
HMHTEpEeCaM.

B crpykType mporpammbl yueOHOro Kypca «BeposiTHOCTh M CTATUCTHUKA»
OCHOBHOM HIKOJIbI BBIJEJICHBI CICAYIOLINE COAEPKATEIbHO-METOANYECKUE JINHUU
«IIpencraBienue JaHHBIX M OMHUCATENbHAs CTAaTUCTUKA»; «BeposTHOCTHY;
«3neMeHTbl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadoBy.

Conepxanue nunun «IIpeacraBieHne JaHHBIX U ONMUCATEIbHASI CTATUCTUKA
CITY)KUT OCHOBOM /1711 (GOPMUPOBAHUS HABBIKOB PaOOTHI C HHGOPMAIIUE: OT YTSHUS
U UMHTeprpeTanuu uHGOpMaIy, NPeCTaBICHHON B TaOiUIax, HA JuarpaMmax u
rpadukax a0 cOopa, HpeACTaBIEHUS M aHalIM3a JAHHBIX C MCIOJb30BaHHUEM
CTATUCTUYECKUX XaPaKTEPUCTUK CPEIHUX U pacceuBaHus. Paboras ¢ JaHHBIMH,
obyyvaromuecs ¢ 3[1P ygaTcs cuuThIBaTh U HHTEPIIPETUPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTHPOBATh W KPUTHUKOBATh MPOCTEHIIINE THUIOTE3bl, Pa3MBIIUIATh HaJ
(dakTopamMu, BBI3BIBAIOIIMMUA HM3MEHYMBOCTh, W OIICHMBAaTh WX BIUSHUE HAa
paccMaTpUBaeMble BETUYUHBI U TIPOLIECCHI.

NHTyUTHBHOE MpPEACTAaBICHUE O CIyYalHOW W3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAaHOBHUTCS MOTHUBHUPYIOIIEH OCHOBOM IS
U3YYCHHS] TEOPUHU BepOATHOCTEH. bonbiioe 3Hauenue miga obywaromuxcs ¢ 3I1P
31€Ch HMMEIOT MPAaKTUYECKUE 3a/aHUsl, B YACTHOCTU OMBITHI C KJIACCUYECKHUMH
BEPOSITHOCTHBIMU MOJEISIMU.

[ToHsiTHE BEPOSTHOCTH BBOAUTCS KaK Mepa MPaBIONOI00MS CIy4yaltHOTO
coObrtus. [Ipu n3yuenuu kypca odyuarommuecs ¢ 3[1P 3nakoMsITCs ¢ mpocTermmumu
METOJaMU  BBIYMCIICHUSI BEPOSTHOCTEM B CIy4alHBIX SKCIHEPUMEHTaX C
PAaBHOBO3MOXXHBIMU 3JIEMEHTAapHBIMM HCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIONIMMU  CTaBUTh W pemiaTh Oojiee CIOXKHBIE 3a7aud. B Kypc BXOAST
HayajdbHblE TMPEACTABICHUS O CIy4alHbIX BEJIMYMHAX UM HUX YHUCJIOBBIX
XapaKTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO O0YYarOIINXCSA C

3[IP ¢ MHOXECTBAaMH W OCHOBHBIMH OIICPAIMSIMUA HAJ MHOXECTBaMH,
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paccMaTpuBalOTCsl TMPUMEPbl MNPUMEHEHWs] [JIs PEIICHUs 3ajady, a Takke
WCIIOIB30BaHUS B IPYTUX MAaTEMAaTUUYECKUX KypcaxX U YUEOHBIX MpeaMeTax.

B 7-9 knaccax uzyuaercsi Kypc «BepOsSTHOCTh M CTATUCTHUKA)», B KOTOPBII
BXoAAT pazaensl: «lIpencraBieHue AaHHBIX W ONMCATENbHAsT CTATUCTUKAY;
«BeposTHOCTBY; «DneMeHThl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadoBy.

Ha u3yuenne nanHoro Kypca oTBOAUT 1 yueOHBIN Yac B HENENIO B TCUCHUE
KaXJ10ro roja o0y4eHusi, Bcero 102 yueOHbIX Haca.

COAEP KAHUE OBYYEHMUAI.

7 KIIACC

[IpencraBnenne gaHHBIX B BUJE TaOuIl, AMarpaMm, rpaukoB. 3aMoIHEHHE
TaOJMI, YTEHWE M TMOCTPOCHUE auarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBbIx). UTeHue rpadukoB peanbHbIX MpolieccoB. M3Bneuenrne nupopmaiuu us3
TyarpamMM U TaOJIull, UCTIOIb30BAHUE M HHTEPIPETAIUS JaHHBIX.

OnucaTenbHasi CTaTUCTHUKA: cpeHee apuMeTHUecKoe, MeauaHa, pa3max,
HauOoJbIIee M HAaWMEHbIIEe 3HAaYeHUsi Habopa YMUCIOBBIX AaHHBIX. [Ipumeps
CIIy4ailHOM M3MEHYUBOCTH.

Cryuaiinwiii s5xcnepumenm (onvim) u ciydatiHoe coovimue. Beposmuocmo u
yacmoma. Ponv manogeposmmuvix u npakmuuecku 00CMOBEPHbHIX COOLIMUL 8
npupode u 6 oouecmae. Monema u uepanvbHas KOCMob 8 MeOPUU 8ePOAMHOCMELL.

I'pagh, sepwuna, peopo. Cmenensv epuiunvi. Hucno pébep u cymmapuas
cmenenv gepuun. [Ipeocmasnenue o ceaznocmu epagpa. Llenu u yuxnol. Ilymu 6
epaghax. Obx00 epaga (dtinepos nyms). lIpeocmasienue 06 opueHMupo8aHHOM
epaghe. Pewenue 3a0au c nomowwto epagos.

8 KUIIACC

[IpencraBnenne n1aHHBIX B BUE TaOJIUIl, TUarpaMm, rpa)ukoB.

MHOXECTBO, DBJEMEHT MHOXECTBA, MOAMHOXECTBO. Omnepanuu HaJ
MHOXECTBaMu: 00bEIMHEHUE, TepeceueHue, nonoaHenue. CBoiicTBa onepanuii Hajl
MHOXECTBAMU:  TNEPEMECTUTENIbHOE,  COYETATEIbHOE,  paClpeeIUTEIbHOE,
BKJItoueHus. Vcnonb3oBanue rpaduueckoro MpeACTaBICHUS MHOXECTB Ui

OIIMCaHusA PCaJIbHBIX IIPOLCCCOB U HBHGHI/Iﬁ, IIpu pCHICHWHA 3a1a4.
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Hsmepenue pacceusanus oannvix. [ucnepcus u cmaHoapmuoe OmkJIOHeHUe
YuUCI08bIX HAOOPOS. /{luazpamma pacceusanusl.

DneMeHTapHble COOBITHS ciaydailHoro ombiTa. CiydallHble COOBITHS.
BepositHoct  coObiTuii. OnbBITEI ¢ PaBHOBO3MOXHBIMU  JIEMEHTapHBIMU
coobITuaAMU. CiydaifHbiii BBIOOP. CBSA3b MEXKY MAJIOBEPOATHBIMU U MPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOILIECTBE U HAYKE.

lepeso. Cesoiicmea Oepegveg: eOUHCMBEHHOCMb NYMU, CYUIeCB8O8aHUe
gucsaYell BepuIUHbl, C85A3b MeHCOY YUCIOM 6epuluH U yuciom pébep. Ilpasuno
YyMHOodceHus. Pewenue 3aoau c nomowwio epagos.

IIpomueononooicuvie cobwvimusa. Juaepamma Oinepa. Obveounenue u
nepeceuenue coovimui. Hecoemecmnvie cobvimus. Dopmyna  crodxdceHus
gepoamuocmeu. Ycnosnas eepoamuocms. Ilpasuno ymmoorcenus. Hesasucumvie
coovimus. Ilpeocmaenenue sxkcnepumenma 6 eude oepesa. Pewenue 3adau Ha
HaxooicOoeHue 6eposmHoOCmell ¢ NOMOWbl0 0epesa CAyYauHO20 IKCHNepuUMeHma,
ouazpamm Jiinepa.

9 KITIACC

[IpencraBienne maHHBIX B BHAE TaOMUI, JuarpaMM, TrpaduKoB,
UHTepIpeTanus JaHHbIX. UTeHne u moctpoeHue Tabnul, auarpamm, rpadukoB 1o
peaIbHbIM JaHHBIM.

ITepecrtanoBku u dakTopuan. CoueTaHHus] M YUCIO COUCTAHHUU. TpeyeonvHux
Ilackans. Pemenne 3aa4 ¢ HCIOJIb30BaHHEM KOMOHWHATOPHKH.

T'eomempuueckas eepoamuocmo. Cuyuatinvli 66100p MOYKU U3 Pueypvl HA
NJIOCKOCMU, U3 OMPe3Ka U U3 0yeu OKPYHCHOCHU.

Ucneitanue. Ycnex u Heygaya. Cepusi HCTIBITaHUM 10 niepBoro ycnexa. Cepust
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepyyr UCTIBITaHUN bepHym.

CnyyaiiHas BeJIMYMHA W paclpesiesieHue BeposiTHOCTeH. MaTteMaTtuueckoe
OXuJaHue W gaucnepcus. lIpuMepbl  MareMaTH4eCKOro  OXHMAAHUS — Kak
TEOPETUYECKOr0 CPEJAHEr0 3HAYECHUS BEIMYMHBI. MaTeMaTH4ecKoe OXKHUAaHWE U
OUCTIEPCUSl CIYyYalHOM BEJIMYHMHBI «YUCIO YCIEXOB B CEPUM HCIBITAHUU

bepnymm».
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[Tonsitue o 3akoHe OodbIIUX yncen. M3MepeHue BeposiTHOCTEN C MOMOIIbIO
yacToT. Posib 1 3HaueHUe 3aK0HA OOJIBIINX YKCEN B MPUPOJIE U OOIIECTBE.

IIpeameTHble pe3yJbTAaThl OCBOCHHSI NMPOrPaMMbl Y4eOHOr0 Kypca K
KOHIlY 00yueHHs B 7 KJlacce:

Uutate uHOpManuio, MpeACTaBICHHYIO B TabiMIlaX, Ha JguUarpaMmmax,
MPEACTaBISATh JaHHbIE B BHJIE€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCMBAaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPHPETUPOBATH  PEANbHBIC  YKCJIOBBIE  JIaHHBIC,
npeCTaBICHHbIE B Ta0IUIAX, HA JUAarpamMmax, rpadukax.

Hcnonb3oBaTh AJisi ONMMCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTHUKU:
cpenHee apudMeTHUECKOE, MeauaHa, HauOoJblllee W HaUMEHbBIIEe 3HAYCHMS,
pazmax.

NmeTh mnpencrtaBieHWE O CilIy4yailHOM W3MEHUYMBOCTH Ha MNpUMEpax IIEH,
(bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

IIpenmeTHbIe pe3yJbTAaThl OCBOEHHSI MPOrPaMMbl Y4eOHOro Kypca K
KOHIy o0yueHns B 8 Kkiacce:

N3Bnekars u mpeoOpa3oBbIBaTh MHGOPMAIMIO, TPEACTABICHHYIO B BHUJE
TaOIMI, AUarpamMm, TpauKoB; IPEJACTABIATh JJaHHBIC B BUJE TAOJUIl, TUarpamM,
rpaduKoB.

OnucelBaTh MOCJIE€ COBMECTHOIO  aHajlv3a JAHHbIE C  [OMOUIBIO
CTATUCTUYECKUX MOKa3aTesleil: CpeaHUX 3HAYCHU W Mep paccenBaHus (pa3max,
JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHUE).

HaxoauTh 9acTOTHl YMCIOBBIX 3HAYCHUN M YaCTOTHI COOBITHIM, B TOM YHCJIC
o pe3yibTaTaM HM3MEpPEHHH W HAOMIOACHUN (C HCIOJIB30BAaHUEM 3PHUTCIBLHOMN
HaTJISTHOCTH W/WIN BepOaTbHOM OIOPHI).

HaxoauThe BEpOSTHOCTH CIydailHBIX COOBITHI B OMbBITAX, 3Hasi BEPOSTHOCTU
AJIEMEHTApPHBIX COOBITUH, B TOM 4YHUCIE€ B OINbITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU (C UCIIOJIB30BAaHUEM 3PUTEIBLHON HATJISAIHOCTU W/UIIU

BepOAIHLHOM OTIOPHI).
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Nmeres mnpencraBieHue o rpadUyecKux MOJENSIX: JEPEBO CIy4yallHOIO
AKCIIEPUMEHTA, TUarpaMMbl Diliepa, YuCcaoBas npsmasi.

OnepupoBaTh NOHITUSMHU Ha 0a30BOM YPOBHE: MHOXKECTBO, TTOJIMHOKECTBO;
BBITIOJIHATh ~ ONEpalid  HaJl MHOXECTBaMHU: OObEIMHEHHUE, TIepeceucHue,
JOTIOJTHEHUE; TIEPEYUCTATH 3JIEMEHTBI MHOXKECTB; IIPUMEHATH CBOMCTBA MHOKECTB
(c UCTIOIB30BaHUEM BU3YaJIbHOU OTIOPHI).

Nmetpb nipencraBnenre o rpauueckoM MpeACcTaBICHUE MHOXKECTB U CBsI3el
MEXy HUMM JUJISI OMMCAHMSI TPOLECCOB U SIBIICHUH, B TOM YHCJI€ MPU PEIICHUU
3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB U KYPCOB.

IIpenmeTHbIe pe3yJbTAThl OCBOEHHSI NMPOrPaMMbl Y4eOHOro Kypca K
KOHIY 00yueHHs B 9 Kkiacce:

W3Bnekate u mnpeoOpa3oBbiBaTh HMH(POpMAlIMIO, TPEACTABICHHYIO B
pa3IMYHBIX HMCTOYHWKAX B BHJAC TaONUIl, AUarpamm, rpadukoB, MPEJACTABIATH
JaHHBIEC B BUJI€ TaOJHII, TUAarpaMm, rpauKoB.

Pemate 3amaun opraHM30BaHHBIM MEepeOOpPOM BapHAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonp30BaTh ONUCATENbHBIE XapaKTEPUCTUKU [JII MacCCHBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE€ CPEAHUE 3HAUEHUSI U MEPbI PACCEUBAHMSL.

HaxoauTe 4acToThl 3HAaY€HUI U 4aCTOTHI COOBITHS, B TOM YHUCIIE MOJIb3YSCh
pe3yabTaTaMy MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHU.

HaxonuTe BepOsITHOCTH CITydallHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAapPHBIMU COOBITHUSIMH, B CEpHUAX
WCIBITAHUH JI0 TIEPBOT0 yCIIEXa, B CEPUAX UCIBITAaHUNU bepHysuin.

Nmerp mnpexncraBieHHME O CIy4YalHOM BEJIMYMHE W O PACIpEacIICHUU
BEPOATHOCTEMN.

Nmers mpeacTaBieHHe O 3aKOHE OONBIIUX YHCENT KakK O TPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHON M3MEHUYHUBOCTH U O POJIM 3aKOHA OOJBIINX YUCET B

MPUPOJIe U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHE.

Tematuueckoe IIJIAaHUPOBAHUC M KOJIUYCCTBO YacCOB, OTBOAMMBLIX Ha OCBOCHHC K&)I(I[Oﬁ TCMBI yqe6H0r0 npeamMeTa

«Matematuka» (eaepalbHONW agalTUPOBAHHOW OCHOBHOM 0Opa3oBaTEbHON MpPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUS

00yJaroUINXcs C 3a1ePKKOM IICUXUYECKOTO PA3BUTHSL, B LIEJIOM COBIAIAIOT C COOTBETCTBYIOILUM pa3ieioM (eaepanbHoil padbouen

nporpamMmsl yueOHoro npenMera «MaTemaTHKa» 00pa30BaTENIbBHON MporpaMmbl OCHOBHOTO o0miero odpasoBanus. Ilpu stom

OpI‘aHI/I?)aI_II/ISI BIIpaBC CaMa BHOCUTb U3MCHCHUS B COACPIKAHUC U PACIIPCACIICHUC yq€6HOFO MaTcpualia 1o rogamMm 06yq€HI/I$I, B

MoCJICAOBATCIIbHOCTD M3YYCHHUA TCM H KOJIHMYCCTBO 4YaCOB HAa OCBOCHHC Ka}KHOI;'I TEMBbI, OMMPCACICHUC OPTaHHU3aIIMOHHBIX (bOpM

oOyuenust u T.. OOOCHOBAHHOCThH JAaHHBIX W3MEHEHUH ompejenseTcss BhIOpaHHBIM 00pa3oBaTelibHOM opraHuzauueid Y MK,

HWHIWBUAYaJIbHBIMHA HCI/IXO(l)I/ISI/I‘ICCKI/IMI/I 0COOEHHOCTIMH KOHKPCTHBIX O6yan-OIIII/IXC$I C 3HP, CTCIICHBIO YCBOCHHOCTU UMM

y‘{€6HI>IX TEM, PCKOMCHAAIWAMHU IIO OT60py n ajaaliTaiuu yLIC6HOI“O MaTtcpualia IO MAaTCMATHUKC, IIPCACTABICHHBIMU B

IlogscHUTETHLHOM 3aITHCKE.

S KUIACC

HaumeHoBaHue
pasnesa (TeMbl)
Kypca. KosnuecTtBo

OcHoBHOE coep:KaHue

OcHOBHbBIE BH/IBI AeSITEJIbHOCTH 00YYAIOIMXCS

HaTypaJIbHBIX YUCCII.

JacoB
HarypanbHblie uucna. Hecatuynas cucrema cuucieHud. | Yurarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIIA; Yy4YacTBOBAThb B
JlericTBUA C Psn HATYpPAJIbHBIX qucell. | 00CyxK/AeHHHU CIIOCO00B YIIOPSAI0YUBAHKS YUCEIL.
HaTypaJbHbIMU Harypaneubiii  psg.  Yucno 0. | M300pakaTs KOOPAMHATHYIO HpsMYyK, OTMedYaTh 4YuClIa TOYKAMM Ha
quciaamu, 43 d. HarypanbHubie yucia Ha | KOOPAUHATHOMW MPSIMON, HAXOAUTH KOOPAUHATHI TOUKH.
KOOp-JAMHATHOU npsmoil. | MccaenoBaTh CBOWCTBA HaTypaldbHOTO psAna, yvcen 0 u 1 mpu cioxeHUW u
CpaBHeHue, OKPYTJIEHUE | YMHOKEHUHU.

Hcnoas3oBarh NMpaBUJI0 OKPYTJICHU HATYPAJIbHBIX YUCCII IIPHU HCO6XOI[I/IMOCTI/I C
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Apudpmernueckue  neicTBHA ¢
HaTYpaJIbHBIMU YHCIIAMHU.
CBoiicTBa HYNS TpPU CIIOKEHUH U
-YMHO>KEHHH, CBOWMCTBA EIMHUIIBI

pu YMHOKECHHH.
[TepemecTurenbHOE u
COYeTaTeENbHOE CBOICTBA
CIIOKEHUS " YMHOEHHUS,
*pactipeneTuTeIbHOE CBOWCTBO
YMHOXeHU** Jlenurenu u
KpaTHbIE®*  4uClla, pa3JIoKEeHHEe

Yyclia Ha MHOXUTENH. [lemeHue c
octatkoMm. [IpocTteie U cocTaBHBIE
yucna. *[Ipu3Haku nenuMocTH Ha
2,5, 10, 3, 9*.
CreneHb c
MoKa3aTeseM.
UucnoBble BBIPOKCHUS; TOPSIOK
EUCTBUI.

HaTYpaJIbHBIM

Pemenne TekcToBBIX 3a1a4 Ha Bce
apudmernueckue JeiCTBUS, Ha
JIBUKEHHUE U TTOKYIKH.

OIIOPOM Ha aIrOpuTM IpaBuia. BeImoaHATh apudmMeTrnyecKue IeHCTBHSA C
HaTypaJdbHbIMU 4YHMCIIAMH, BBIYMCJIATH 3HAYEHUS YHUCIOBBIX BBIPAXKEHUH CO
ckoOkaMu 1 0e3 CKOOOK.

3anuchIBaTh IIPOU3BEJACHUE B BUJE CTCICHH, YMTATh CTCIEHHU, MCHOJIb30BaTh
TEPMHUHOJIOTHI0 (OCHOBaHUE, MT0KA3aTelb), BHIYUCISTh 3HAYEHHS CTEIEeHEH Mpu
HEOOXOJUMOCTH C BU3yaJTbHON OTIOPOH.

BbINoOJHATH NPUKHUIKY M OIEHKY 3HAYEHUMN YMCIIOBBIX BBIPAKEHUH, MPeIIaraTh
U IPUMEHSITHh NPUEMBI POBEPKHU BHIYUCIICHUM.

Hcnonp30BaTh Npy BBIYUCIICHUSX NepeMecTUTe/IbHOE M coYeTaTeIbHOe CBOCTBA
CJI0KeHUsT M YMHOKeHMs, *pacrnpeaesuTe]bHOe CBOWCTBO YMHOKEHUS™;
(opMyIMpOBaTh U IPUMEHATH IIPAaBIJIA MPEOOPA30BAHUS YHCJIOBBIX BhIPAKEHUI
HA OCHOBE CBOMCTB apu@MeTHYeCKUX [eHCTBMHA NPH HEOOXOAUMOCTH C
HAIIPABJISIIOLIEH IOMOIIBIO.

®opMyIHpPOBATH ONpeaeTeHUsl ACTUTENS U KPaTHOro (C Omopoil Ha aaropuTM
IpaBuia), Ha3bIBaTh JEIUTENIM W KpaTHbIE YMCIIA; PACIO3HABATH IIPOCThHIE U
COCTaBHBIC 4UCNa; GOPMYJIUPOBATH U MPUMEHATH NMPU3HAKM JCIMMOCTH Ha 2, 3,
5, 9, 10, (c onopoii Ha anrOpUTM MpPaBUjIa); MPUMEHSITH AJITOPUTM PaA3TI0KEHUS
Yyycia Ha IMPOCThIE MHOXUTENH; HAXOAUTh OCTATKH OT JEJICHUS U HENOJHOE
YacTHOE.

Pacno3naBaTh HCTHHHBIE M JIOKHBIE BBICKa3bIBAHMUS O HATYpPaJbHBIX YHCIIAX,
NPUBOAUTH MPUMEPbI U KOHTPIIPUMEDE], CTPOUTH BbICKA3BIBAHUS U OTPULAHUSA
BBICKa3bIBaHUI O CBOICTBAaX HATYpaJbHBIX YHCEN C OMOPOil Ha oOpase.

PemaTh TeKcTOBBbIE 3aJaud  apU(PMETHUECKUM CHOCOOOM, WMCHOJIb30BAaTh
3aBHCHMOCTH MEXJy BEJIMYMHAMHU (CKOpPOCTb, BpeMs, pACCTOSHUE; LIEHa,
KOJINYECTBO, CTOMMOCTB U JIp.) TP HEOOXOIUMMOCTH C HCIIOJIb30BaHHEM CIPABOYHON
UHpOpMALMK: AHAJM3MPOBATH TEKCT 3a/aud, mepedopMyIMpoBaTh YCIOBHE,
U3BJIEKATh HEOOXOJMMbIE JIaHHbBIC, YCTAHABJIMBATH 3aBHCUMOCTH MEXIy
BEJINYMHAMHU MPU HEOOXOIMMOCTH € HAMPABJISAIOMIEH TOMOIIBIO.

MoneaupoBaTh X0 pelIeHHs 3a/1aui C IOMOIIbIO PUCYHKA, CXEMBbI, TaOJIHIIBI.
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pa3neJia (TemMbl)
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OcHoBHoOe coepkaHue

OcHOBHbBIE BH/bI J1€ATCIBbHOCTH oﬁyqamumxca

IpuBoANTH, pa30MpaTh Pa3INYHbIC PELICHUS, 3alIUCH PELLIEHUI TEKCTOBBIX 3a1au
(pu HE0OXOIMMOCTH C HANPABJISAIOLIEH TOMOIIBIO).

C noMombi0 neaarora OUEHWBATh IIOJIyYCHHBIH pe3yibTaT, OCYHIeCTBJIATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAUTh OLINOKH.
*Penrate 3a1a4u ¢ NOMOIIbIO Nepedopa BeeX BO3MOKHBIX BADHAHTOB™.
3HAKOMHMTBCS C HCTOPHUEN pa3BUTHL ApU(PMETHKH.

Harnsannas reomerpusi.
JIMHNY Ha IIOCKOCTH,
12 4.

Touka, mnpsMas, OTPE30K, Jy4.
Jlomanas.  M3mepeHue  UIMHBI
OTpe3Ka, METPUYECKUE €OUHUIIBI

n3mMepeHus JMHbL. OKpYKHOCTh U
KpYT.

[IpakTnueckas pabota
«Iloctpoenue y30pa u3
OKPY)KHOCTEN».

VYron. Ilpsimoit, ocTpeii, Tynou u

Pacno3HaBaTh Ha yepTexax, pUCyHKaX, OMUChIBATH, UCII0JIb3Ysl TEPMUHOJIOTHIO,
U H300paxkaTh C OMOLIBI0 YEPTEKHBIX UHCTPYMEHTOB (MIPU HEOOXOJUMOCTH IO
BU3YaJIbHOM OIIOPE): TOUKY, MPSAMYIO, OTPE30K, Iy, Y01, JOMaHYI0, OKPYKHOCTb.
Pacno3naBaTh, NpPUBOAUTH NMPHUMEPbl OOBEKTOB PEAJBHOTO MHpPA, UMEIOIIUX
bopMy H3ydeHHBIX UTYp, OIlEHMBATH UX JINHEHHBIE pa3Mephl.

Hcnosb3oBaTh JUHEWKY W TPAHCHOPTHP KAK WHCTPYMEHTHI JJISl MOCTPOCHUS H
W3MEPEHNS: M3MEPSTH JUIMHY OTPE3Ka, BEIIMUMHY YIJIa; CTPOUTH OTPE30K 33aJaHHOMU
JUIMHBL, YIrOJl, 33JaHHOM BEJIMYMHBI, OTKJIAABIBATH IUPKYJIEM paBHbIE OTPE3KH,
CTPOUTH OKPYKHOCTb 33JJaHHOT'O pajinyca.

N3o06paxkars KOHQUTYpaLIUU T€OMETPUUECKHUX (DUTYP U3 OTPE3KOB, OKPYKHOCTEH,

pasBEpHYTLIA  yribl.  Msmepenue UX YacTed Ha HEJIMHOBAHHOM M KileT4aToil Oymare; mpeajiaratb, ONMUCHIBATH W
YTJIOB. 00CyKIaTh COCO0BI, AITOPUTMBbI IOCTPOEHUS NIOCJIE COBMECTHOTO aHAIU3A.
IIpakTnueckas paboTa | Pacno3HaBaTh M M300pakaTh Ha HEJMHOBAHHOW W KJIETYATOW Oymare mpsmoii,
«IlocTpoenue yriuos. OCTpBIH, TYIIOH, Pa3BEPHYTHIN YIJibl; CPABHUBATH YIJIbI.
BuIuncasaTs 1JIMHBI OTPE3KOB, JJOMaHBIX.
IloHuMaTh M HCHOJB30BAaTh NPH PelleHHH 3aJa4 3aBHCHMOCTH MEXITY
€IMHUIIAMHA METPUUYECKON CHCTEMBbI MEpP; 3HAKOMHTBCHA C HEMETPUUYECKUMH
CUCTEMaMH Mep; BbIpaKaTh JIMHY B pa3JIMYHBIX €IMHMUIAX U3MEPEHHs IpU
HEO0OXOIMMOCTH C ONOPOH Ha CIIPaBOYHYIO UH(POPMAIIHIO.
HccnenoBarb Gurypsl 1 KOHQUTypaIu, UCTONb3ys HU(POBBIE PECYPCHI.
OO0bIKHOBEHHBIE apodu, | JIpoOb. [IpaBusibHBIE u | MoaenupoBarh B rpaduyeckoil, mpeaMeTHOi ¢opme, ¢ MOMOIIBI0 KOMIBIOTEPa
48 4. HempaBWIbHbIE ApoOu. OCHOBHOE | MOHSATHUS M CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHON APOOBIO.
cBoiictBo  spobu. CpaBHeHue | UHTaTh M 3amMUCHIBATH, CPAaBHUBATh OOBIKHOBEHHBIC IpOOH, Mpemljiaratb M
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Ipo0ei.
Cnoxenue u BBIYUTaHUE
OOBIKHOBEHHBIX IpOOCH.

CMmemanHas qpoOb. YMHOXKEHUE U
JiefieHue OOBIKHOBEHHBIX JIpo0ei;
B3aMMHO-O0paTHBIE IPOOH.
Pemenune TEKCTOBBIX
cojiepxamiux Japoowu.
3a/1a4u Ha JpoOH.
[Ipumenenue OyKB 7S 3aMIUCU
MaTeMaTHYECKUX BBIpAKEHHUH 1
MIPEIIOKEHUM.

3a1ad4,
OCHOBHEIE

00Cy:KIaTh CNOCOOBI YIOPSAI0YUBaHUS ApOOEi.

M300paxkaTh OOBIKHOBEHHBIE JpOOM TOYKaMU HA KOOPAWHATHON NPAMOIA;
HCIO0JIb30BaTh KOOPIUHATHYIO MPSIMYIO JIJIsl CPAaBHEHUSI IPOOCH.
®opmyupoBaTh, 3alUCbIBATh € TMOMOIIBLI OyYKB OCHOBHOE CBOMCTBO
O0OBIKHOBEHHOM JIPOOHM C OTIOPOI HA TIPABUIIO; MCMOJIb30BaTh OCHOBHOE CBOMCTBO
IpoOu st *cokpaleHus ApoOei U mpuBeaeHus JpoOH K HOBOMY 3HAMEHATEIIO B
IPOCTEHIINX CIydasx™.

IpeacraBasaTh 110 00pa3ily CMENIaHHYIO ApOOb B BUJI€ HEMPABUIBHOU U BBIJIENSTh
LETYI0 YacTh YKCJIa U3 HEMPaBWIbHOMN IpoOu.

BoinoaHaTh apudMeTHuecKkue AeiicTBUs C 0OBIKHOBEHHBIMH JIPOOSMU B POCTHIX
ClIydasix; MPUMEHATh CBOMCTBA apu(PMETUUECKUX NEHCTBUH I pallMOHaIU3a|H
BBIYHCIICHUH.

BbINOJHATH, NPUKHAKY W OLEHKY pe3y/lbTaTa BbIUMCICHWN; mpemjaratb W
NMPUMEHATH MPUEMBbI POBEPKH BBIYHUCICHUM.

IIpoBoauTh WCCAEAOBAHMSA CBOMCTB  JpoOeil, omupasich
AKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBI0 KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIE U JIO)KHBIE BBICKa3bIBaHUS O ApOOSX, MPHBOAUTH
NMpUMepPbI U KOHTPIPUMEDBI.

PemaTp npocreiiliiue TeKCTOBBIE 3a7a4u, CoIeprKallue IpoOHbIe JaHHbIC, U 3aa41
Ha *Hax0XIEHHE YaCTH LIEJIOT0 U IIeJIOTO 10 €ro YacTH; BHISIBJATH HX CXOJACTBA H
pazauuus’™.

MopaenupoBaTh X0 pEIIeHUs 3a]]a4i ¢ TOMOIIbIO PUCYHKA, CXEMBbI, TaOIHIIbL.
I[IpuBoauTh, pa3dupaTh, OLEHNUBATH PA3JIMYHBIC DPELICHUS, 3alUCU PEIICHUN
TEKCTOBBIX 33]]a4 MPH HEOOXOIMMOCTH C HAIPABIISIOUIEH MOMOIIBIO.

C noMombl megarora ONEHMBATh IOJIYYECHHBIH pPE3YylbTaT, OCYLIECTBJISATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOAUTH OIINOKH.
3HAKOMUTBCS ¢ HCTOPUEl pa3BUTHs apuMETHKH.

Ha  YHCJIOBBIC

Harnsannas reomerpus.
MHuoroyroapHuky, 10 4.

MHOroyrojabHUKH.
YeThIpEXYrOJIbHUK,

Pacno3HaBaTh, H300paKkaTh C MOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJICIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
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MIPSIMOYT'OJIbHUK, KBaJAparT.

TpeyroJyibHUK.

[Inomane n nepumerp
MPSIMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX
U3 NMPSAMOYTOJIbHUKOB, €TUHULIBI
n3Mmepenus miomaau. [lepumerp
MHOTOYT'OJIbHUKA.

IIpuBoauTh mnpuMepbl OOBEKTOB pPEAIFHOTO MHpa, HUMEIIMX (HopMmy
MHOTOYI'OJIbHUKA, IPSAMOYIOJbHUKA, KBaJpara, TPEYrOJIbHHUKA, OIEHUBATH HX
JIMHEWHBIE Pa3MepBbI.

Berumcasith: NEpUMETP TPEYTOJbHUKA, MPSAMOYTOJIbHUKA, MHOTOYIOJIbHUKA;
IUIOIIA/Ib IPSIMOYTOJIbHUKA, KBaJpaTa (IIpy He0OOXO0IMMOCTH C OTIOPOH Ha aIrOPUTM
y4eOHBIX JIeHCTBU).

N300paxkaTh OCTPOYTOJIbHbBIE, IPSIMOYTOJbHBIE U TYIOYTOJIbHBIE TPEYTOJIbHUKHU.
CtpouTth Ha KJIeT4aToi Oymare KBaJpar U NPSIMOYTOJIbHUK C 33 aHHBIMU JUTMHAMU
CTOPOH.

HccnenoBarh cBOiCTBA MNPSIMOYrOJbHUKA, KBaJpaTa MYyTEM OSKCIIEPUMEHTA,
HaOo/IeHUs, M3MEpPEeHUs, MOJEIMPOBAHUS; CPAaBHUBATh CBOICTBA KBajpara U
MPSIMOYTOJIbHHKA.

Pacno3HaBaTh UCTHHHBIE W JIOKHBIE BBICKA3bIBAHUSI O MHOTOYTOJIbHHMKAX,
NPUBOAUTH NPUMepPbl U KOHTPIIPUMEDEI.

HccnenoBath 3aBHCHMMOCTb IUIONIANM KBaapara OT JJIUHBL €r0  CTOPOHBIL.
Hcnoan30BaTh cBOWCTBA KBAaJPAaTHOM CETKH /s OCTPOEHUs (pUryp; pa3ouBarhb
NPSAMOYTOJIBHUK Ha KBAJApaThl, TPEYTOJIbHUKH; COCTABJIATH (DUTYphl U3 KBAJPaTOB
U TPSMOYIOJbHUKOB M HAXOJUTh HX IUJIOUIaAb, pa3OuBaTh QUIypel Ha
IPSIMOYTOJIBHUKM M KBAJpaTbl U HAXOAWTh UX IUIOMIA/b (MpU HEOOXOAUMOCTH C
HAIPAaBIIAIONIEH TOMOIIIBIO).

BoipaxkaTh BeNMUMHY IJIOIAAN B PA3JIMYHbIX €IUHHUIAX U3MEPEHHS METPUYECKON
CUCTEMBI MEp, UCMOJIb30BATh 3aBHCUMOCTH MEX1Yy METPUUECKUMHU E€AMHHULIAMHU
U3MEpEHUs] IUIOMAaA TMpH HEOOXOJUMOCTH C ONOpOM Ha CIPABOYHYIO
nHpopMaIuio.

3HAaKOMUTBCSI ¢ MNpHUMepaMH NPUMEHEHUsl IUIOIAaAM M IepuMeTpa B
IPAKTUYECKUX CcUTyauusx. Pemarp 3agaum W3 pEaJbHON KU3HHU, IpH
HEOOXO/IMMOCTH C OIOPOM Ha alrOpuUTM IIpaBUJa, OOCYKIATh Pa3INYHbIE
Crmoco0bl pelICHUs 3a/1a4.
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Hecstuunsie npodu, 38
q.

Hecsituunas ~ 3amuch  JpoOei.

CpaBHeHUE IECATUUHBIX JPOOEH.

JECATUIHBIMA
Oxkpyrnenue

HencTBus c
IPOOSMH.
JECSITUUHBIX ApOOEH.
Pemenmne TeKCTOBBIX 3a71ad,
coaepxanux 1poou. OCHOBHBIE
3a/1a4u Ha JpoOHu.

IIpeacraBasATh JECATHYHYIO JpoOb B BHIE OOBIKHOBEHHOW, YHTaTh U
3anuchbIBaTh, CPAaBHUBATH JECATUYHBIE [poOH, Mpenaratb # O00CYXKIaTh
CIOCOOBI YIIOPSIOUYNBAHUS JCCITHYHBIX IPOOEH.

N3006paxkath AecATUYHBIE JPOOU TOUKAMU HA KOOPAUHATHOM MPSAMOM.

BbISIBJAATH CXOACTBA W Pa3iauumMs NpaBWI apuMETUUYECKUX AEUCTBHM cC
HaTypaJIbHBIMH YHCIaMH U AECATUYHBIMU JPOOSIMH, ITOCJIE COBMECTHOTO aHAIN3a.
BoeinmoyHATL apupMeTnueckre JeUCTBUS C JECSITUYHBIMU JIPOOSIMU; BBITIOJIHATH
NPUKUIKY U OIIEHKY Pe3y/IbTaTa BEIYUCICHUM.

IIpumeHsiTh cBoOiicTBa apudmMeTHyecKkux MACUCTBUM U1 palMOHAIH3ALHNN
BBIYHCIICHU .

IIpuMeHATH NPaBUJI0 OKPYIJIEHUs JIECITUYHBIX ApoOei, Ipu HEOOXOAUMOCTH C
BHU3YyaJIbHON OTIOPOM.

IIpoBoANTH HCCJIETOBAHMS CBOMCTB JECATUUHBIX APOOEH, ONupasich Ha YUCIOBbIE
AKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBI0 KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBaHUA O ApOOSAX, MPHBOIMUTH
npuMepbl ¥ KOHTPIPHUMEPBHL, CTPOUTHh BbICKA3bIBAHWUS U  OTPHUILIAHUSA
BBICKA3bIBAHUI.

Pemarp mpocteiiliie TEKCTOBBIE 3a/ayM, cojep)Kallue ApoOHbIE NaHHBbIE, U Ha
*HaXO0KJEHNUE YacTU 1IeJI0r0 U LeJIOr0 IO €ro 4acTU™; BBISABJIATH MX CXOACTBA U
pasiau4us.

MoneaupoBaTh X0l PEUICHUs 33Jaud C IOMOIIBI PUCYHKA, CXEMbl, TaOIMIIbI.
Pa3oupartp pa3iavuHble PELICHHUs, 3alICH PELIEHNI TEKCTOBBIX 3a1au.
OnepupoBaTh APOOHBIMU YUCIIAMH B PEATIbHBIX )KU3HEHHBIX CUTYaIUSX.

C noMombK megarora ONEeHMBATh IOJIYYECHHBIH pPE3YyNbTaT, OCYIIECTBJISATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAUTH OIINOKH.
3HAKOMUTBCS ¢ HCTOPHUEl pa3BUTHS apUPMETHKI

Harnsnonas reomerpusi.
Tena u ¢uryps B
MIPOCTPAHCTBE, 9 U.

*MHOTOrpaHHUKH.
MHOTOTPaHHUKOB.
MIPOCTPAHCTBEHHBIX TEI.

N3o0paxeHue
Mopnenu

Pacno3sHaBaTh Ha YepTekax, PUCYHKAX, B OKPYKAaI01IeM MUPe IIPAMOYTOJIbHbIN
napajuleenumne, Kyo, MHOrOrpaHHUKH, OMUCHIBATH, HCTIOJIB3Ys TEPMHHOJIOTHIO,
OIIeHUBATD JIMHEHHBIE Pa3Mephl.
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[IpssMOYyroIBHBIN NapayIeIenunesn,

KyO. PazBépTku KyOa u
napauiesienunesa.
O0véM  Kyba, MPSIMOYrOJIHHOTO
napajuienenuneaa’™.

IpuBoauths mnpumMepbl OOBEKTOB pEATbHOr0 MHpPa, HUMCKOMIHX  (QOopMy
MHOTOTPaHHHKA, MPSIMOYTOJILHOTO Mapajuielienumesa, Kyoa.

H306pakarh Ky0 Ha KIeT4aToi Oymare.

HccaepoBars  cBoiicTBa  Ky0a,  IPSIMOYTOJBHOTO  MHapauviesenure/a,

MHOTOTPaHHUKOB, HCIIOJIb3YsS MOJEIU IpPU HEOOXOJUMOCTH C HaIpaBIIAIONIEH
MIOMOTIIBIO.

Pacno3naBath pa3BEPTKU KyOa W mnapauienenunena. MogeaupoBaTh KyO u
napajuiesenunes u3 Oymard u mpourux MaTepHUaioB, IO 00pasIry.

HaxoauTh wu3MepeHHs, BBIYHCIATH IUIONAL TOBEPXHOCTH; O00BEM KyOa,
MPSIMOYTOJIBHOTO TapajulesienuIeia ¢ ONOpol Ha alropuT™M Y4eOHBIX JEeHCTBU;
HCCJIeI0BATh 3aBUCMMOCTh 00BEMa KyOa OT JUTHHBI €ro pedpa.

Ha6awaaTte ¥ MPOBOAWTH AHAJOIMM MEX]y NOHITUSIMH IUIOMAAUM U 00bEMa,
TIEpHMETPA ¥ TUTOIIA A TIOBEPXHOCTH.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIE BBICKa3bIBaHHS O MHOTOTPAaHHHUKAX,
NPUBOJIUTH NPUMeEPbI U KOHTpIpUMephl. Pemarthb 3axaun 13 peanbHON KU3HHU.

[ToBTOpEeHUE 1
0000menune, 10 1.

[ToBTOpEHME OCHOBHBIX OHSATUN U
METOJIOB Kypca 5 Kiacca,
00001IeHE 3HAHUN.

BbluucasaT, 3HAYEHUs  BBIPAKEHUN, COAEpKAIIUMX HATypalbHblE 4YHCIA,
OOBIKHOBEHHbIE M JECATUYHBIE APOOHU, BBIMIOJHATH MpeoOpa3oBaHUs YHUCEN MpHU
HEO0OXOIMMOCTH C HAMPABJISAIOICH TOMOIIBIO.

BpiOupaTh cnmocod CpaBHEHHMS 4YHCEN, BBIUYMCICHUN, NPUMEHSTh CBOIiCTBA
apudmMeTHyecKuX IeHCTBUI 1715 pallMOHATN3AlUY BEIUMCICHHH.

OcyuiecTBASTH CAMOKOHTPOJIb BBINOJHIEMBIX JCHUCTBUH M CaMOIPOBEPKY
pe3ylibTaTa BIUMCICHUN.

Pemath npocreiilnme 3a1a4u U3 peajlbHOMN )KU3HYU, IPUMEHSITh MAaTeMaTH4YeCKUe
3HAHHUA [T pEHICHUS 3a/1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Pemarts npocreiimme 3a1a4n pasHbIMU CIIOCO0AMHU, CPABHUBATDH CIOCOOBI
pelIeHUs 3a/1a4i, BLIOMPATh PANMOHAJbHBIN C10C00.

Bcero:

170

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYYEHUS)
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6 KJIACC

HaumenoBanue
paszaesa (TeMbl)
Kypca. KosnuectBo
4acoB

OcHoBHOE€ CoacpiKaHue

OcHOBHbBIE BH/IBI 1eSITEJIbHOCTH oﬁyqamumxca

HarypanpHble uncia,
30 4.

Apudpmernueckue  JCUCTBUS €
MHOTO3HAYHBIMH  HATYpaJbHBIMHU
gyrciaamMi. YWCIIOBBIE BBIPAKEHUS,
MOPAJOK JIEUCTBHM, UCIOJIb30BaHUE
ckoOok. OxpyriieHHe HaTypalbHBIX
yucen. [lenurenu u kpaTHble yncia;
*HanOONBIINKA OOIIMKA [EIUTENL U
HauMeHblee oliiee KpaTHoe™.

Pasnoxxkenne uncia Ha IpPOCTHIE
MHOXHWUTCIIN. JIGJ'II/IMOCTI) CyMMLI nu
MPOU3BEICHMUS. Jenenue C
OCTaTKOM.

Pemrenye TekCTOBBIX 3a7ad.

BeimouinaTs, apudmernyeckue geicTBHSI C MHOTO3HAYHBIMHM HATypaJbHBIMHU
YUCJIaMH, HAXOAUTh 3HAYEHMsI YHCIIOBBIX BBIPAKEHUM CO CKOOKaMU M 03 CKOOOK;
BBIYUCISTH 3HAYEHUsI BEIPAXKECHUI, COIEPKALUX CTETIEHH.

BbINOJHATH NPUKUAKY M OLEHKY 3HAYEHHUI YUCIIOBBIX BBIPAXEHUH, MPUMEHSATH
NpuémMbI NPOBEPKH PE3yIIbTATA.

Hcnonp3oBare TpM  BBIYMCICHUAX IepeMecTHTENIbHOE U co4yeTaTejbHOe
CBOMCTBAa CJIOKEHMS] M YMHOXKEHHMs, *pacnpele/iiTe]IbHOEe CBOICTBO
YMHOKeHHsI OTHOCUTEJILHO CJIOKeHU ™, cBOicTBa apuMeTHYeCKUX IelCTBHIA.
HccnenoBarh 4HCIOBbIE 3aKOHOMEPHOCTH, IIPOBOJIUTH YHCIIOBBIE IKCIIEPUMEHTHI.
@opMyIHpPOBaTh OMNpeaeJeHusl JEIUTENs M KpaTHOro, HauOoJbLIEro OOIIero
JeTUTENs] U HaMMEHBIIEro OOLIero KpaTHOTO, IMPOCTOr0O M COCTaBHOIO YHCEI;
UCIOJIb30BaTh 3TU MOHATHS NPH PEIIEHUH 3a/1a4 (IIpU HEOOXOIMMOCTH € ONOPOil Ha
AITOPUTM TIPABUIIA).

IIpuMeHAT, aJrOPUTMBbI BBIYUCICHUS HAUOOJBIIEro OOLIEro JeNuTeNss |
HalMEHBUIEro OOIIEro KpaTHOrO JABYX YHCEN, aJrOPUTM pa3lioKEHUs 4ucia Ha
IIPOCTBIE MHOKHUTEIIH.

HccnenoBarh cBoiicTBa JEIMMOCTH CyMMBI M IIPOM3BEICHUS YHCET C ONOPOM Ha
BOIIPOCHBIN IUIAH.

IIpuBoaMTH PUMeEPHI YACE C 3aJaHHBIMU CBOMCTBAMH, PACIIO3HABATH BepPHbIE U
HeBepHble YTBEPXKACHHUA O CBONCTBAX YHCEI, ONPOBEPrarb HEBEPHBIE
YTBEPXKACHHUS C IOMOLIBIO KOHTPIIPUMEPOB.

KoncrpyupoBate MaTreMaTH4ecKHe NPeIJIOKEHUSI C IOMOILBI CBI30K «U»,
«UINY», «ECTH..., TO...» I10 00pa3Ly.

PemaTh TEKCTOBBIE 3a/1a4H, BKIIIOYAIOLIUE OHATUS JEITUMOCTH, apu(PMETHUECKUM
crocoOOM, HCIIOJIb30BaTh MNEepedop BCEX BO3MOXKHBIX BApUAHTOB C ONOPOW Ha
BOIIPOCHBIN IUIAH.
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MoaeaupoBaTh X0 PELICHUS 33]1a4l C IOMOIIbIO PUCYHKA, CXEMBbI, TAOIHUIIBI.
ITpuBoauTh, pazbuparh, OLEHHBATh Pa3JIMYHbIE PelIeHHs, 3aMHCH pPelleHui
TEKCTOBBIX 32/1a4 C HAIIPABJIAIOILEH [IOMOLIBIO.

Kputnyecku oOnecHMBaTH MOJIyYEeHHBbIH pe3yiabTaT, HAaXOAUTh OIIMOKH,
OCYIIECTBJIATH CAMOKOHTPO.Ib, IPOBEPssi OTBET HA COOTBETCTBHE YCI0BHIO.

Harnsannas reomerpusi.
[Ipsimble Ha
MIOCKOCTH, 7 4.

*TleprieHAMKYISIPHbBIE
[TapannenbHble npsmMble™.

IIpsIMBIE.

Paccrostnue mexay AByMs TOUKaMH,
OT TOYKH 0 IPSIMOM, JUTMHA ITyTH Ha
KBaJPAaTHOW CETKE.
*TIpumepsl
MIPOCTpPaHCTBE™.

IMPSAMBIX B

Pacno3HaBaTh Ha uYepTexax, PUCYHKaX CIlydad B3aUMHOTO PACIOJIOKEHHUS JABYX
HPSMBIX.

N300paxkaTh ¢ MOMOIIBI YepPTEKHBIX HHCTPYMEHTOB KIET4aToil Oymare jBe
IepeceKaromuecss MOpsMble, [B€ MapauleibHBIE IPSIMBIE, CTPOUTH IMPAMYIO,
NEPHEHANKYIAPHYIO JaHHOM.

IpuBoauTh, NpPUMEPHI TMMAPAIUICTHPHOCTH W TIEPICHIUKYISIPHOCTH TMPSIMBIX B
IPOCTPAHCTBE.

Pacno3naBartn B MHOT'OYT'OJIbHUKAX MEPICHANKYIAPHBIC U MTApaIJICIIBHBIC CTOPOHBI.
HN300paxxar, MHOTOYIOJIBHMKHA C  [apAJUIEIbHBIMM, IEPIECHAUKYJISIPHBIMU
CTOPOHAMH TI0 00pa3siry.

HaxoauTh paccTosiHue MEXy ABYMS TOUYKaMH, OT TOYKH J0 IPSIMOW, JUIMHY ITyTH
Ha KBaJIPAaTHOH CETKE, B TOM YHCJIC UCIIOJIB3YS ITU(PPOBHIE PECYPCHI.

Hpobwu, 32 4.

OObIKHOBEHHAss J1po0b, OCHOBHOE
CBOWCTBO  JIpoOHM,  COKpAIlCHHE
npoOei. CpaBHeHue u

yIOPSIOYMBAHUE JPOOCH.
JlecaTUYHBIE IPOOH M METpHUYECKAs
crcreMa mep.

ApudmMernueckue  JIEUCTBUS  C
OOBIKHOBEHHBIMU U JIECTHYHBIMU
TPOOSMH.

OtHomenue. JleneHue B JTaHHOM
OTHOILIIEHUH. *Macmrad*,
MIPOITOPIIHSL.

Ilonatue mnpoueHTta. Beruucienue
MPOLIEHTA OT BEJIMYMHBI U BEJINYNHBI
10 €€ MPOLIEHTY.

CpaBHHBATb M YNOPSIAOYMBATH ApoOH, BLIOHPATH CIOCO0 CPAaBHEHUSI JPOOEii.
IIpeacraBasitb JecSITUYHBIE JpoOM B BUIEC OOBIKHOBEHHBIX JApoOed u
OObIKHOBEHHBIE B  BHJAE JCCATUYHBIX, MCHOJb30BaTh JKBHBAJIEHTHbIE
npeacTaBjeHusi JpOOHBIX YHCEN NMPH UX CPAaBHEHUH, MPH BBIUMCICHUSX (IIpH
HEO0OXOIMMOCTH C HAMpPaBJISIONICH TOMOIIBIO).

Hcnoab3oBaTh JecsITHUHBIE APOOU MPH MPeoOpa30BaHUU BETUYUH B METPUUECKOMN
CUCTEME Mep.

BoInoHATh apugMeTHYecKHe JeHCTBUS C OOBIKHOBEHHBIMU M JECATUYHBIMU
JIPOOSMH.

BoIuncasTh 3HaYCHUS BBIPAKECHUN, COJEPKAIIUX OOBIKHOBEHHBIE M JECSITHUYHBIC
Ipo0Ou, BBIMOJHATH IPeoOpa3oBaHus OpoOei, BHIOMPATH CHOCO0, NMPHUMEHATH
cBoiicTBa apudmMeTHyecKuX JSHCTBHM IS pallMOHATN3alUU BEIUMCICHUN.
CocTaBiasiTb OTHOIICHHS W TPOMOPIMH, HAXOAMTh OTHOIICHHE BEIUYMH, ICIUTH
BEJIMYMHY B JAHHOM OTHOIICHUHU.

HaxoauTh 3KCHepUMEHTANbHBIM MYTEM OTHOLIEHHE JJIMHBI OKPYKHOCTH K €€
nraMeTpy (pu HeOOXOIMMOCTH C HAMTPABJIAIONIEH TOMOIIIBIO).
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Pemenne TEKCTOBBIX 3ajad,
coJiepKamux ApoOH U MPOIICHTHI.
[Ipaktuyeckas pabota «OTHOIIEHHE
JUTUHBL OKPYKHOCTHU K eé
JUAMETPY».

Haxoauth MacmTal rana, KapThl U BBIYUCISATH PACCTOSHHUS, HCIIOJIB3YS MacITad ¢
OTIOPOi Ha aNITOPUTM YUEOHBIX ACHCTBUI.

OOBSACHATH, YTO TAaKOE IPOLEHT, YINOTPEONATH OOOPOTHI PEYH CO CIOBOM
«IpOLEHT». BhIpakaTh MPOLEHTH B JpOOSX W IpoOH B MPOIEHTAX, OTHOIICHUE
JIBYX BEJIMYUH B IIPOLIEHTAX.

BbI4ucasaTh MPOLEHT OT YKCIIA U YUCIIO 110 €ro IPOLEHTY.
Okpyrasite JApoOM U MPOLEHTHl, HAXOJUTh MPUOIHKEHUS
HEO0OXOIMMOCTH C UCIOJIb30BAaHUEM BU3YyalbHOU OMOPBHI.

Pemate 3amauMm Ha YacTH, NPOLEHTHI, MNPOMOPIMH, HAa HAXOXKACHHE JpoOHU
(Tmpo1ieHTa) OT BETMYMHBI M BEJIMYMHBI 1O €€ ApoOu (IIPOLEHTY), IpOoOH (IIPOLIEHTA),
KOTOpBIM COCTaBisieT OJHA BelIMuMHA OT JApyroil. IlpuBoauTh, pa3zdupars,
OIEHUBATh pA3JIMYHbIE PELIEHUs, 3alUCH pEUIeHUM TEKCTOBbIX 3ajad Mpu
HE00XOAUMOCTH C HAIIPABIISIONIEH TOMOLIBIO.

N3BiekaTh nHGOPMANMIO U3 TAOIUI] U AUATPAMM, UHTEPIPETUPOBATH TAOJIUUYHbBIE
JTAaHHbIE, OTIPEIETATh HauOOJIbIIIee U HAUMEHbBIIIEE U3 MPEJICTABICHHBIX JAHHBIX.

yHhcesl IpH

Harnsannas reomerpusi.
Cummerpus, 6 4.

*OceBas cumMmerpus. LleHTpanpHas
CUMMETpPHS.

[MocTpoenune CUMMETPHYHBIX QUTYP.
CummeTpus B IpocTpaHCcTBE™ .

Pacno3HaBaTh Ha 4epTekax W M300paKEHUSIX, H300paKaTh OT PYKH, CTPOMTH C
MMOMOIIBI0  WHCTPYMEHTOB  (urypy  (OTpe3oK, JIOMaHyIO, TpPEYrOJIbHHK,
PSIMOYTOJIBHUK, OKPYXXHOCTB), CUMMETPUYHYIO TaHHOW OTHOCHUTEIILHO IPSMOH,
TOYKH C HAIIPABJISIOMICH TTOMOIIIBIO.

HaxoauTh mpuMepbl CHMMETPUH B OKPY>KAIOLIEM MUDE.

MopenupoBath 13 Oymaru 1Be GUIypbl, CHMMETPUYHbIE OTHOCUTEIBHO MPSIMOI;
KOHCTPYMPOBATh T'€OMETpPUYECKHE KOH(UTypaluu, MCHOJb3ysl  CBONCTBO
CUMMETPHH, B TOM YHUCJIC C IIOMOIIBIO [IU(PPOBBIX PECYPCOB C OMOPOK Ha aJrOPUTM
y4eOHBIX JICHCTBHIA.

Bripaxxenus ¢
OykBamu, 6 9.

[Ipumenenne OykB I 3amluCH
MaTE€MaTUYECKUX  BBIPAKECHUN U
MPEJIOKEHUM. *ByKBEHHBIE
BBIPAKCHUS " YHUCJIOBBIC
IOJICTAHOBKU*.

bykBeHHbIE paBEHCTBA, HAXOXKICHUE
HEU3BECTHOTO KOMIIOHEHTA.
DopMyIIbL.

Hcnoan3oBaTe OYKBBI 1151 0003HAUEHUS YHUCEN, NPH 3allUCU MATEMaTUYECKUX
YTBEPKACHU, COCTABIIATH OYKBEHHBIE BBIPAKECHUS 10 YCIOBHUIO 3a/1a4H.
HccnenoBaTh HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, MCIIOJIb30BATh OYKBBI IS
UX 3aIHCH.

BbIuncasiTh UMCI0BOE 3HaYCHHE OYKBEHHOTO BRIPAXKECHUS MPU 33 JaHHBIX 3HAYSHHSIX
OYKB C OIOPOI Ha ANTOPUTM Y4€OHBIX ACHCTBUIA.

3anuceiBaTh (GOpMYJIbI: NEPUMETPA U IUIOIIALU NPAMOYIOJIBHUKA, KBAJIpara;
JUIMHBI OKPYXXHOCTH, IUIOIIAJM KpYTd; BBINOJHATH BbIYHCJIEHUS] 10 OTUM

dopmynam.
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CoctaBasaTh (opMyJibl, BBIPAKAIOIMIME 3aBUCUMOCTH MEXKIY BEIMYMHAMM:

CKOPOCTb, BpeMs, paccTosHKE; IICHA, KOJIMYECTBO, CTOMMOCTb;
IMPOU3BOAUTCIILHOCTb, BPCMH, 00BéM pa6OTbI; BBITIOJIHATH BBIYHCICHUA 110 3TUM
dopmynam.

HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu()METHUECKOTO JICHCTBHSL.

Harnsannas reomerpusi.
@urypsl Ha
IUIOCKOCTH, 14 4.

YeTpIpEXYyroJIbHUK,
YEeTBIPEXYTOJIBHUKOB.
[IpssMOyronpHUK, KBagpaT: CBOMCTBA
CTOPOH, YIJIOB, TMaroHaJIEH.

IIPUMEPBI

N3mepenue YIJIOB. Bunbr
TPEYTrOJIbHUKOB.

[Iepumerp MHOT'OYT'OJIbHUKA.
[Mnomans  urypel.  PopMyisl
nepuMerpa u IUIOILAAN
npsiMoyrosibHuKa. [Ipubnmkénnoe

M3MEpeHHe Iomaau Guryp.
*TIpaktnueckas padota «llmomans

Kpyra»™.

HN300paxkaTt, Ha HEIMHOBAaHHOM M KJIEeTYaToOd Oymare C HCIOJIb30BaHUEM
YEPTEKHBIX MHCTPYMEHTOB YETBIPEXYTOJBHUKH C 33JaHHBIMH CBOMCTBAMHU: C
napauiCIbHbIMHA, NCPIHCHANKYIAPHBIMU, paBHBIMU CTOPOHAMU, MIPAMBIMUA YI'JIAMH U
Ip., paBHOOenpeHHbIM TpeyronbHUK. [Ipemyarath W 00CY:KIaTh CHOCOOBI,
AJITOPUTMBI IOCTPOCHHUSL.

HccnenoBarh, UCIOJIB3YS SKCIIEPUMEHT, HAOIOIEHUE, MOJIEIUPOBAaHHUE, CBOICTBA
IpsIMOYTOJIbHHMKA, KBaJ[paTa, pa30MBaTh HA TPEYTOJIbHUKHU C OMOPOIl HAa BOIIPOCHBIN
TJIaH.

O0ocHOBBIBaTb, ONPOBEPrarb C IOMOLIBIO KOHTPIPUMEPOB YTBEPKIAEHUS O
IPAMOYT'OJIbHUKE, KBAAPATC, pacmo3HaBaTh BEPHLIC 1 HCBCPHBIC YTBCPIKACHUA.
N3MepsATh M CTPOUTH C IIOMOLIBIO TPAHCIOPTHPA YIJVIBI, B TOM YHCIE B
MHOT'OYI'OJIbHUKE, CPABHUBATH YIJbl; Pacmo3HABATh OCTpHIE, IIPAMBIE, TYIIBIE,
Pa3BEPHYTHIE YIIIBL.

Pacno3naBatb, H300paxarb OCTPOYTOJbHBIM, NPSIMOYIOJIbHBIN, TYIMOYrOJbHBIH,
paBHOOCIPEHHBIN, PABHOCTOPOHHHWMA TPEYrOJbHUKK (MpU HEOOXOJAUMOCTH C
MCII0JIb30BAaHUEM BU3YaJILHOM OIOPHI).

BbIunciasTh NepuMeTp MHOTOYTOJIbHUKA, TUIOIIA b MHOTOYTOJIbHUKA pa30HeHneM
Ha OPSIMOYIOJIbHUKH, HA PaBHbIE (UTYpBI, HCIOIb30BATh METPUUYECKHE €IUHUIIBI
U3MEPEHUS JAJTUHBI U IUIOMIAN C OTIOPON Ha aJITOPUTM Y4E€OHBIX IeHCTBUU.
HUcnoab3oBaTh NPUOIMKEHHOE W3MepeHHMe JUIMH W IUIOIIAJEed Ha KJIET4aToH
Oymare, mpuOIMHKEHHOE U3MEPEHHE JJTMHBI OKPY>KHOCTH, IJIOIIAIN KPYyTa.

ITonoxurenbHbIC U

OTpHUIATEIIbHBIC YUCIIA,
40 4.

Lensle uymcna. *Mopaynp uwucia,
reoMeTpuyeckas MHTEpHpeTaus
Moyl YucnoBbie IPOMEXKYTKU ™.

[TonoxxuTenpHble U OTpULIATENIEHBIE
yrcia. CpaBHEHHE MOJIOKUTEIBHBIX
u OTpHIATEIbHBIX qucel.
Apudmernueckue  AEHCTBUS €

IIpuBoauTL MpUMepPHI HUCIOJIL30BAHUS B PEALHON JKU3HH TMOJOXKUTEIBHBIX U
OTPHUIATCIIbHBIX YHCEII.

H3006paxkarp 1eTbIe YnCia, MOJ0KUTENbHBIE U OTPUIATENIbHBIC YHCIa TOUKAaMU Ha
YHCIIOBOM MPSAMOi, HCMOJIB30BATH YUCIOBYIO MPSMYIO 711 CPABHEHUS YHUCEIL.
I[IpuMeHsiTH MpaBHJIA CPABHEHUS, YNOPS/IOYHBATH I€JIble YHCIA;, *HAXOTUTH
MOy Yrcna*®.

@ opMyIHPOBATH MPABMJIA BHIYMCICHHS C MOJOXUTEIBHBIMU U OTPULIATEIbHBIMU
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HOJOKUTEIHLHBIMA u
OTPHULATEIbHBIMU YHCIIAMMU.
Pemenne TekcTOBBIX 3a/1a4.

YUCJIAMH, HAXOAUTh 3HAYEHUS YHUCIOBBIX BBIPAXKCHUH, COACPXKAIIMX JCHCTBHUS
C MOJIOKUTEIBbHBIMU ¥ OTPULIATENIbHBIMH YU CJIAMU IIPY HEOOXOIMMOCTH C OIIOPO Ha
ITOPUTM IIpaBUIIA.

IIpumeHsITH CBOWCTBA CJIOXEHUS M YMHOXEHMs Uil MpeoOpa3oBaHUs CyMM H
IIPOU3BEICHUN.

[IpencraBnenue
JaHHBIX, 6 4.

[IpssMmoyronpHas cucrema
KOOpAMHAT Ha TUTOCKOCTH.
:KOOpﬂHHaTH TOYKH Ha IINIOCKOCTH,
abciucca 1 opJuHaTa.

CronGuartbie u KpYroBBI€
JMarpaMMBbl.
[Ipaktuueckas pabota «Iloctpoenue
JTUarpaMm.
Pemmenue TEKCTOBBIX 3ajad,
coJieprKalIux JTAaHHBIE,

Mpe/iCTaBJIeHHbIE B TaOIMIaX M Ha
JyarpaMmax.

OO0BSICHATH M WLIIOCTPUPOBATH MOHSATHE IPSIMOYIOJIbHOM CHCTEMBI KOOPAMHAT
Ha IIJIOCKOCTH, MCIIOJIb30BaTh TEPMUHOJIOTHIO; CTPOMTh HAa KOOPAUHATHOM
IUIOCKOCTH TOYKH M (PUTYpBI TIO 33JaHHBIM KOOpPAWHATaM, HAXOAMTh KOOPAMHATHI
TOYEK.

Yurarb cTOJI0UYaThIE 51 KpyroBbI€
HHTEPNPETHPOBATH JAHHBIC; CTPOUTH CTOJOYATHIE JUATPAMMBI.
Hcnoan3oBats nHpopManmio, IpeJCTaBICHHYIO B Ta0IUIAX, HA JUarpaMMax Juis
pelIeHns TEKCTOBBIX 3ajlay U 3ajjad U3 peasibHOM KU3HH.

JIMarpaMMbl;

Harnsannas reomerpusi.
®urypsl B
MPOCTPAHCTBE, 9 u.

*TIpssMOYTOJIBHBIN MTapajuIeIeUIIe],
KyO, mpu3Ma, NHpamMuaa, KOHYC,
IUAITAH]ID, map u cdepa.
N300paxkeHne MpoCTpaHCTBEHHBIX
dburyp. [Tpumepsr pa3BEPTOK
MHOTOTPAaHHUKOB,  LWIUHApPA U
KOHYyca.

[IpakTtuueckass pabora «Co3mganue

Mozenei MIPOCTPAHCTBEHHBIX
burypm».

Ilongarne 00BEMa; € IMHUIIBI
HU3MEPCHUS o0BeMma. O0béM

IPSIMOYTOJIBHOTO TapaJuIeNIeHIIea,
Ky0a, popMmyIbl 00bEMa™.

Pacno3HaBaTh Ha 4epTekax, pUCYHKaX, ONMCHIBATH MUPAMULY, IPU3MY, LUIUH/P,
KOHYC, L1ap, m300pa:kaTh UX OT PyKH, MOAEJTHPOBATH U3 Oymaru, IUIaCTUIIMHA,
IPOBOJIOKHM M Jp. ¢ Hampasisitomeil nomouipo. [IpuBoauTh nmpuMepbl 00BEKTOB
OKPYKaIOIIEro MUpPa, UMEIOMHKX (POPMBI HA3BAaHHBIX TEIl.

Hcnoab30BaTh TEPMHHOJIOTHIO: BEpLINHA, peOpo, rpaHb, OCHOBAHME, BBICOTA,
paguyc U Auamerp, pa3BEpTKa.

N3y4aTh, UCHONB3Yysl SKCIIEPUMEHT, HAOMI0/ICHUE, U3MEPEHNE, MOJICIIMPOBAHHE, B
TOM YHCJI€ KOMIIBIOTEPHOE, U ONMHMCHIBATH CBOWCTBA HAa3BaHHBIX TEJ, BHISIBJSTH
CXOJACTBA M Pa3JIMYMs: MEXIy NUPaMUAONH M NPU3MOH; MEXAy LMWIMHIPOM,
KOHYCOM U IIapOM.

Pacno3naBaTh pa3BEPTKU Napajienenunesna, Kybda, mpu3Msl, MUPaMUbl, KOHYyca,
LWINH/APA; KOHCTPYHPOBATH JAHHBIE TeJla U3 Pa3BEPTOK, CO3aBATh UX MOJIENHU C
HAaIpaBJISAIONIEH TOMOLIBIO.

Co3naBaTh MoOJEJHM IPOCTPAHCTBEHHbIX ¢uryp (u3 Oymary,
IUTAaCTUJIMHA U JIp.) C ONIOPOM Ha AJITOPUTM y4eOHBIX JeHCTBUI.
H3mepsiTh HAa MOJesX: JIMHBI pEOep MHOTOTPAaHHHUKOB, AUAMETP Iapa.

IMPOBOJIOKH,
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Borunciasite mo ¢opmyiiam: 00bEM IPSIMOYTOJILHOTO TMapajulesenumena, Kyoa;
UCIIOJIb30BAaTh  CIUHUIBI HM3MEpeHUs 00bEMa; BBIYHCIAATL OOBEMBI  Ted,
COCTaBJICHHBIX M3 KyOOB, MapajUIeJIeNMIIC/IOB; pelaTh 3aJa4d C peaJbHBIMU
JAHHBIMU C OTIOPOM Ha CIIPABOYHYIO MH(POPMAIIHIO.

IToBTOpEHNME,
000011IeHNE,
cucteMaTusanus, 20 4.

[ToBTOpEHNE OCHOBHBIX NOHATUU W
METO/I0B KypcoB 5 M 6 KIJaccos,
o0oOmieHne o

cucreMarTus3anusa

BuluucasTh 3HAYEHUs  BBIPAKEHUN, COACpXKALIUMX HaTypaJlbHbIE, LEIIbIE,
M0JIOKUTEIbHBIE U OTPUIIATEIbHBIE YNCIA, OOBIKHOBEHHBIE U JIECSTHYHBIE APOOH,
BBITIOJIHATh MIPEOOpPA30BAHUSI YHCEN W BBIPOKEHUH TpU HEOOXOAMMOCTH C

3HAHUM. HaIPABJISAIOLIEH TOMOIIBIO.
BpiOupaTs cnocod CpaBHEHHs 4YHWCEN, BBIYHUCICHUM, NPUMEHATH CBOMCTBA
apuMeTHyecKuX JEHCTBUI 1715 pallMOHATN3AlMN BEIUMCICHHH.
Pematp npocreiiiue 3aaa4m U3 peaabHOU XKU3HU, IPUMEHATh MaTeMaTHYecKHe
3HAHUA JUISl pelIeHUs 3a/1a4 U3 IPYTUX IPEeIMETOB.
PemaTe npocreiimme 3aa4u pa3sHbIMH CIIOCO0aMM.
OcymecTBIASATh CAMOKOHTPOJIb BBINIOJIHSIEMbIX JEWCTBUM U CaMOIPOBEPKY
pe3yJbTaTa BHIYUCICHUM.
Bcero: 170
7 KJIACC

HaumeHoBaHue pa3jaesia
(TemMbl) Kypca.
KosmuecTBo 4acos

OcHOBHOE coep:KaHue

OcHOBHBIE BH/BI AeSITEJIbHOCTH 00YYAOIIMXCS

Yucaa ¥ BEIYUCICHUSL.
PanmonansHBIC uncnHa, 25
.

[TonsiTHE pallMOHAIBHOTO YHCTIA.
ApubdmMernueckne IEHCTBUS C
paloHaIbHBIMU YHCIIaMU.
CpaBHeHHe,  yIOPSIOYMBAHUE
paloOHaIbHBIX YHCE.

Crenenp ¢  HaTypalbHBIM
MOKa3aTeseM.

Pemenne OCHOBHBIX 3agady Ha
IpoOH, MPOLEHTHl U3 PealbHOM
MPaKTUKH.

HpI/IBHaKI/I ACIINUMOCTH,

CucreMaTH3UPOBATHL M 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX M JECATUYHBIX
TIPOOSX.

CpaBHHBATHL H YNOPSIA0OYHUBATH JAPOOM, MPeoOpPa3oBbIBasg MpPU HEOOXOAUMOCTH
JeCSITUUHBIE JPOOU B OOBIKHOBEHHBIE, 0OBIKHOBEHHBIE B JCCATUYHBIC, B YACTHOCTH B
OECKOHEUYHYIO IECATUUHYIO IPOOH.

IIpuMensiTb pa3HOOOpa3Hble CHOCOObI W NPUEMBI BbLIYUCJIEHUS 3HAYEHUI
JAPOOHBIX BBIPAKEHMI, COJEpXKAUX OOBIKHOBEHHbIE U JECATUYHBIC IPOOH:
3aMEHSTh MNPU HEOOXOAMMOCTH JECATUYHYIO JpoOb OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECTUYHOM, IPUBOIUTH BhIpakeHHe K Gopme, Harboee ynoOHoH
JUIS BBIYHMCIIEHUHM, MPeoOpa3oBBIBaTh APOOHBIE BHIPAKEHUS HA YMHOXEHHE U
JeNIeHue JEeCSATHYHBIX Jpo0Oell K JCHCTBUSIM C HENbIMH 4uciaMu  (TIpH
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Pa3jIoKCHUA Ha  MHOXUTCIIN
HaTypaJbHbIX YHUCCII.

HE00XOIMMOCTH C HAIPABJISIONIEH TOMOIIBIO).
IIpuBoanTe, 4YHCIOBble W OyKBeHHbIe NpPHMepbl CTENEHU C HATypalbHBIM

PeanbHble 3aBUCUMOCTH. | TOKa3aTeleM, OOBSACHSS 3HAYCHUS OCHOBAHMS CTENEHHM M IO0Ka3aTelsi CTEICHH,
Ipsimas 1 00paTHAA | yayonurs 3Hauenns cremeneii Buma @) (4 — JMOGOE PAMOHATHHOE TUCIO, N —
HpOHOPIHOHATIEHOCTH. HATYpaJbHOE YHCIIO) C OMOPOii HA CIIPABOYHYIO HH(OPMAIIHIO.
Ilonumats cMbIc/I 3anUCH 00JILIIMX YHCeJI € IOMOIIBIO IeCITUYHBIX Apo0del U
creneneii unciaa 10, IpUMEHATH UX B peaJibHbIX CUTYAIUAX.
IIpumeHsITH TPU3HAKU JETUMOCTH, PA3JIOKEHUS HAa MHOXKUTEIU HATypaJbHbIX
qucel.
Pemath mpocreiiiue 3aga4um Ha 4acTH, MPOLIEHTHI, IPOMOPLUHU, HA HAXOKICHHE
npoOu (MpOIEHTa) OT BEIWYMHBI U BEJIWYUHBI 1O €€ ApoOu (IpOLEHTY), Apodu
(mpouieHTa), KOTOpBIM cOCTaBise€T OJHA BeAMYMHA OT Jpyrod. IIpmBoaMTH,
pa3oupaTh, OLeHNBAThH PA3TUYHbIC PEIICHMUS], 3aIIMCH PELICHUN TEKCTOBBIX 3ajau.
Pacno3zHaBaTh M O0BSICHSITH, ONUPAsChb HAa  ONpEeAeNeHus, MpsSMO
MIPOMOPLIMOHANIbHBIE W OOpaTHO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU; MPUBOAUTH MPUMEPHI 3TUX 3aBHCUMOCTEH W3 peajbHOro MHpa, U3
JIPYTrUx y4eOHbIX IPEIMETOB.
Pemrare mpocreiinvie MpakTHKO-OPHEHTHPOBAHHbIE 3a/a4yd  Ha Jpoodwu,
NPOLEHTHI, NPSIMYIO M 00PATHYIO NPONOPIHOHAILHOCTH, IPONOPLHH.
Anrebpanyeckue bykBeHHbIE BbIpakeHUS. | OBJIaieTh HA 0a30BOM ypPOBHe aireOpanuyeckoil TEPMHHOJIOTHEH U CHUMBOJIHMKOM,
BBIpakeHus, 27 4. [IepemeHnHbIe. JlomycTuMble | MPUMEHATH €€ B Mpoliecce OCBOCHUS y4eOHOTO MaTepuaa.
3Ha4YeHUs nepeMeHHbIX. | HaxoauTh 3HaueHHS OYKBEHHBIX BBIPRKECHHMH INPH 3aJaHHBIX 3HAYEHUSIX OYKB;
DopMmyIIbL. BBITIOJIHATH BBIYUCIICHUA 1O (popMyiam.
[IpeoOpa3oBanue  OyKBEHHBIX | BHINOJHATH MPeoOpa3oBaHUs LIEJIOr0 BBIPAXKEHHUS B MHOIOWIEH IPHUBEAECHUEM
BBIPAKEHUH, PACKPBITHE CKOOOK | MOJOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.
U IpHUBEICHHE  MOJOOHBIX | BHIMOJHATH YMHOKEHUE OJHOWICHA HA MHOTOWIEH U MHOTOWIEHa HA MHOTOYJIEH,
CJIaraeMbIX. npuMeHsAThL (QOpPMYNBI KBaJpaTa CyMMbI M KBaJpara pa3HOCTH C ONOpPOM Ha
CaoiicTBa CTETeHU ¢ | cnpaBoYHYIO HH(GOPMALIUIO.

HaTypaJIbHbIM ITOKAa3aTCJICM.

OcyI[IECTB.]IﬂTI) Ppa3JI0OKCHHUEC MHOI'OYJICHOB HA MHOXXHUTCIA HYTGM BBIHCCCHUA 3a

MHoOTro4JIeHBI. Crnoxenue, | CKOOKU 00IIET0 MHOXHUTENS, IPUMEHEHUs GOpPMYIIbl Pa3HOCTH KBaAPaTOB, POpMyI
BBIYUTAHUE, YMHOXEHHE | COKPAIIEHHOTO YMHOYKEHHUS C OMOPOH Ha CIIPaBOUHYIO0 UH(OpMAIIHIO.
MHOTOYJIEHOB. ®opmynsl | [IpuMensaTh TPeoOpa30BaHUE MHOTOWICHOB JUIS PELICHUS pa3IMYHbIX 3a/ad M3
COKpaIIEHHOTO YMHOKEHHS. | MATEMATUKHU, CMEXHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKHU.
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PaznoxxeHue MHOTOWIEHOB Ha
MHOKHATEH.

3HAKOMHUTLCS C HCTOpHeﬁ Pa3BUTHUA MATCMATHUKU.

YpaBHeHus u
HEpaBEHCTBA, 20 4.

VYpaBHeHue, [paBUJIa
mpeoOpa3oBaHusl  YpPaBHCHHS,
PaBHOCHUIIBHOCTb YPaBHEHHUH.
JluHeitHOe ypaBHEHME C OJHOM
MEPEMEHHO N

IIEPEMEHHOM, pelienue
JINHEWHBIX YpaBHEHUH.
Pemenne 3agad ¢ NOMOIIBIO
YPaBHEHUM.

*JIuHeliHOoe ypaBHEHUE C JABYMS
MIEPEMEHHBIMU U €ro rpapuk™.

Pematp 1MHEHHOE YpAaBHEHHME C OJHOM IIEPEMEHHOHM, NPHMeHsIsi NpPaBHJIA
nepexo/ia OT UCXOJHOIO YpaBHEHMs K PaBHOCWIBHOMY €My 0ojiee IMpOCTOro BUAA.
IIpoBepsATH, SABIAETCA TN KOHKPETHOE YUCIIO KOPHEM yPaBHEHHUSL.

IoaGupaTs MpuMepkI Iap YUCE, ABISAIOMINXCSA PEIICHUEM JIMHEHHOIO YpaBHEHMS
C IBYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHON IUIOCKOCTH TpauK JMHEHHOTO ypaBHEHHS C ABYMS
NMepeMEHHbIMU (MIPU HEOOXOJUMOCTH C HCIIOJB30BAHUEM CMBICIIOBOM OIOPHI);
HO0JIb3YACh TPAQUKOM, MIPUBOAUTH MPUMeEPHI PEIICHUS YPaBHEHMUSL.

HaxoauTthb pelnieHue CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUN C IBYMs IE€PEMEHHBIMU
C OMOPOM Ha aNTOPUTM yUEOHBIX NEHCTBUIL.

CocTaBiasiTh M peliaTh YPaBHEHHME WM CUCTEMY YPaBHEHHH IO YCIOBMIO 3aJauH,

Cucrema  JByX  JIMHEWHBIX | HHTEPIIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1a4M MOJTYICHHBIN pe3yibTaT C
YpaBHEHUH c JIBYMSI | OIIOPOM Ha BOIIPOCHBIM IUIaH.
TIEPEMEHHBIMH. Pemenne
CHUCTEM YpaBHEHHUH CrocoOoM
HOJCTAHOBKA U  CHOCOOOM
CJIOJKEHUS.
Koopaunats! u rpapuku. Koopaunara Toukn Ha npsmoil. | M300paskaTs Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
OyHKIMH, 24 4. Yucnosblie MIPOMEKYTKH. | KOOpAMHATAM, JIY9d, OTPE3KH, WHTEPBAJIbI;, 3alUChIBATh WX Ha anreOpandecKkom
Paccrosnne  Mexay — AByMs | SI3bIKE.
TOYKaMH KOOpAMHATHOH | OTMeYaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM;
psAMOH CTPOUTH I'paUKKU HECIIOKHBIX 3aBUCUMOCTEM, 3a/IaHHBIX (JOPMYJIaMH, B TOM YHCIIE
[IpssmoyronpHas CUCTEeMa | C MOMOUIbIO IIU(POBBIX JT1a0OpaTOPUil.
KOOpAMHAT Ha  IUIOCKOCTH. | [IpuMeHSATh, H3y4YaTh NPEeUMYIIIeCTBA, HHTEPNPETHPOBATH I'paduuecKkuii cnocod

[Ipumeps! rpadukoB, 3aJaHHBIX
dbopmynamu. Urenue rpadukoB
peaIbHBIX 3aBUCUMOCTEH.

[Monstne ¢ynkuu. ['paduk
¢byakiun. CBoiicTBa (PYHKIHM.
JIuneiinas GbyHKIHS.
IToctpoenue rpaduka TMHEHHON

IPE/ICTABICHUS M aHAM3a Pa3HOOOPa3HOM KU3HEHHOH HHPOPMAIIHH.

OcBauBarth Ha 0a30BOM YpOBHE MOHATHE GYHKIMHU, OBJIaJeBaTh (DYHKIIMOHATIBHON
TEPMHUHOJIOTHUEM.

PacnosnaBarh JuHEHHYIO QyHKIHIO Y = KX + b, ommchiBaTh €€ CBOWCTBa B
3aBUCHMOCTH OT 3HaYeHUH K03 durmeHToB K u b (mpu HE0OX0AMMOCTH C OIIOPOi Ha
AIITOPUTM MPABUIIA).

Ctpouth rpaduku 1mHeHOW QyHKIMU, pyHKIMU Y = kKX + b

69




¢ynxmu. I'padux GpyHKIHT Y =
kx + b.

Hcnonb3oBats nugpoBbie pecypebl Uil NOCTpOeHHs IpadukoB (QyHKUUH H
U3Y4YECHUS UX CBOMCTB.
[IpuBOIUTE IPUMEPHI TMHEHHBIX 3aBUCUMOCTEN B pEaIbHbIX IPOLECCAX U SBJICHUSIX.

[ToBTOpEHue n

[ToBTOpEeHUE OCHOBHBIX

BpiOupaTrh, NpPUMEHATH  CHOCOOBI  CPAaBHEHHA  YHCEN,  BBIYUCIICHUH,

00o0menue, MOHATUH W METOAOB Kypca 7 | mpeoOpa3oBaHWil BBIPAKEHHIA, pEIICHUS YpaBHEHWH NpHU HEOOXOAUMOCTH C

6 u. KJ1acca, 0000IIeHne 3HaHUH. HAIPABIISIONIEH TTOMOTIIBIO.
OcyuiecTBIASTH CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUH U CaMOIIPOBEPKY
pe3yibTaTa BEIYMCIICHUM, TPeoOpa30BaHMiA, TOCTPOCHUH.
PemaTh npocreiimme 3a1a4u U3 peaJbHON )KU3HU, IPUMEHATh MATeMATHYECKHE
3HAHMS JUISI pELIEHUs 3a/1a4 U3 IPYTUX MIPEAMETOB.
Pematpy mpocreiiline TeKCcTOBbIe 33/1a4H, CPABHUBATH, BHIOMPATh CHOCOOBI
penieHus 3a1a4u.

Bcero: 102

8 KIIACC

HaumeHoBaHue pa3zjaesia
(Tembl) Kypca.
KosmmuecTBo 4acos

OcHoBHOE conepxaHue

OcHOBHBIE BH/IbI AeSITEJIbHOCTH 00YYAO M XCH

Yyicia ¥ BEIYUCIICHUS.
KBanpatubie kopau. 15 4.

KBanmpaTHblli KOpeHb U3 4HCIIA.
*[Tonatue 00 WppanMOHATHEHOM
qiuce. Hecstuunbie
NPUOIMHKEHUS UPPAIIOHATBHBIX
qucel.

JleiicTBUTEIbHBIC YHCIIa.
CpaBHeHue NEUCTBUTEIHLHBIX
qucen®.

ApubdMeTnuecknii KBaJapaTHBIN
KOpEHb.
VpaBHeHue Buaa X° = a.

CpoiicTBa apumMeTnyecKux
KBaJIpaTHBIX KOpHEH.
IIpeobpazoBanue YHCIOBBIX

@ opMyIHpoOBaTh onpeeJieHre KBaJApaTHOrO KOPHS U3 YUCIIa, apuPMETUIECKOTO
KBaIPATHOTO KOPHS MPH HEOOXOIMMOCTH C BU3YAILHOM OTOPOH.

IIpuMeHSITH ONEpaLIUIO U3BJICYECHUS KBAJAPATHOTO KOPHS U3 YMCIIA, MCIOJIb3Y IIPU
HEOOXOIMMOCTU KAJIbKYJISATOP.

OueHnBaTh KBaJpaTHbIE KOPHH LIETBIMU YHCIAMU U IECATUYHBIMU JAPOOSMU.
CpaBHUBATh H YNOPSIAOYHMBATH pPALMOHAIbHBIE W HMppPAUUOHAIBHBIE YHKCIIA,
3alMCaHHble C TIOMOIIBI0 KBAaAPAaTHBIX KOpHEH TMpuU HEOOXOIUMOCTH C
HAIPAaBISAIONIEH TOMOIIBIO.

HccnenoBarh ypaBHEHHE x2 = a, HaXOJIUTh TOYHbIE U MPUOIMKEHHBIC KOPHU IPU
a> 0.

HccnenoBathb cBoiicTBa KBaJApaTHBIX KOPHEH, IPOBOJS YUCIOBBIE SKCIIEPUMEHTHI
C MCIIOJIb30BaHUEM KaJIbKYJIATOPA (KOMIIBIOTEPA).

IIpumensaTs cBOJiCTBA apu@MeTHYeCKHX KOpPHeH /A npeoOpa3oBaHuA

BbIPAKEeHHH.
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BBIpaXKEHUM,
KBaJPaTHbIC KOPHHU.

COIepIKAIIIX

BeimosiHATH,  mpocTeiilime Npeo0pa3oBaHUsl  BBIPAKEHUH,  COIEPIKAILIMUX
KBaJ[paTHbIE KOpPHU. BbIpaxaTb mepeMeHHbIE U3 TE€OMETPHUECKUX M (PU3UIECKUX
dbopmyI mpu HEOOXOAUMOCTH C OTIOPOI HA TIPABUIIO.

BbIuucasTh 3HAYeHHUs BBIPAKECHUM, COACPKANIUX KBAAPATHBIE KOPHU, UCIIOJIb3Ys
IPU HEOOXOIMMOCTH KAJIBKYJIATOP.

Hcnosb30BaTh B X0/1€ PEIICHUS 33124 JIEMEHTAPHBIE IIPEICTABICHNUS, CBSI3aHHbIE
C IpUONMKEHHBIMY 3HAUYEHUSIMU BEJIMYUH.

3HAaKOMUTBHCA C UCTOPUEH pa3BUTHSA MAaTEeMATHKH.

Yucna ¥ BEIYKCIIEHU.
CrereHs ¢ 1eIbIM
nmokasareneM, 7 d.

Crenelsp ¢ LEIbIM II0Ka3aTeIeM.
CrangapTHas 3amuch 4ucia.

Pazmepsl 00BEKTOB
OKPYXKAIOIIEro Mupa (ot
JJIEMEHTapHBIX ~ YacTUI[ [0
KOCMHYECKUX 00BEKTOB),
JUINTEIBHOCTh  MPOLIECCOB B

OKPYXKaIOIIEeM MHDE.
CBolCcTBA CTENEHU C IEJIbIM
IOKa3aTeJIEM.

®opMyJIMPOBAaTh ONpeAeJeHHe CTEIEHH C
HEO0OXOJMMOCTH TI0 BU3yaJbHOM OoTope).
IIpeacraBasaTs 3amuch OOJBIIMX W MalblX YHCEN B CTAaHAAPTHOM BHJE.
CpaBHHUBATB YUCIIa U BEJIUYUHBI, 3alIMCAaHHBIE C HCIIOIb30BaHHeM creneHu 10.
Hcnosb30BaTh 3amMCh YKCENI B CTaHAAPTHOM BHUJE U BBIPAKEHUS Pa3MepoB
00BEKTOB, IJIUTEILHOCTH MTPOLIECCOB B OKPYXKAIOIIEM MHpE.

D opMyJIMPOBaTh, 3ANIMCHIBATH B CHMBOJIMYECKO# (popMe U MLIIOCTPUPOBATH
npuMepaMM CBOMCTBAa CTENEHU C LIEJbIM IOKa3areieM (Mpu HeoOXOJUMOCTU C
WCTIOJIb30BAHUEM BU3YAIBHOU OTIOPHI).

IIpuMeHSITH CBOWCTBA CTENEHH JJIsl TPEOOpPa30BaHUsl BBHIPAKEHUI, coAepKaIIuX
CTETNEHHU C IIeJIbIM IOKa3aTeJeM C MCIOJIb30BAHUEM CIPABOYHON HH(POPMAIUH.
BbInoiHATL JAeldCTBHSI C 4YKMCIIaMM, 3alUMCaHHBIMM B CTaHJApPTHOM BHJE
(YyMHOKEHHeE, JIeIeHUe, BO3BEJICHUE B CTCIICHBD).

LeNbIM  ToKazareneMm (mpu

AnreOpanveckue
BbhIpakeHUs1. KBagpaTHbIil
TpEXWIEH, 5 4.

KBanpatubiii TPEXUIICH.
Paznoxenue KBaJIpaTHOTO
TpEXUeHa HA MHOKHUTEIH.

Pacno3naBarh KBaZ[paTHBIﬁ TpéXLIJ'IeH, yCTaHaBJIMBaTb BO3MOXKHOCTb €TI0
Pa3I0KCHUA Ha MHOXHTCIIHA.

PaCKJIaIILIBaTb HAa MHOXKUTE/IN KBa,HpaTHBIfI TpéX‘lJ'IeH C HEOTPHULATCIBbHBIM
JUCKPUMHUHAHTOM IIpU HCO6XOI[I/IMOCTI/I C OHOpOﬁ Ha aJITOPpUTM IIpaBHJIA.

AnreOpanveckue
BBIPKCHUSL.

AnrebOpaunveckas 1po0b
(1549)

AnreOpandeckas JpOOb.
Jlomyctumble 3HAYEHUS
MEPEeMEHHbIX,  BXOJAIIUX B
anreOpanveckre  BBIPAXKCHHUS.
OcHoBHOE CBOMCTBO
anreOpanvecKoi Ipoowu.
Coxkpatenue apooei.

CrnosxeHue, BBIYHTAHUE,

3anuceiBaTh anreOpamveckue BhlpakeHus. HaxoauTh 00JacTh OIpeneneHUs
PalMOHATILHOTO BBIPAXKEHUSI.

BbINOJHATH YKCIOBBIE [TOICTAHOBKY M BRIYHCJIATH 3HAYCHUE IPOOH, B TOM YKCIIe
C MIOMOIIBIO KABKYJISATOPA.

®opMyIHPOBATH OCHOBHOE CBOMCTBO alredpandeckoil JpoOu U MPpUMEHSATh €ro
JUTSl TIpeoOpa3oBaHus IpoOei.

BoInoJHATH AelicTBUS C anredbpandyeckuMu ApPoOsSMU NPU HEOOXOTUMOCTH C
HampaBisomed noMombl. [IpuMeHsTh mpeobpa3oBaHUs BBIPOKCHUH Ui
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YMHOKEHHE u JeTICHHUE | pelieHust 3a1a4.  BbIpakath mnepeMeHHble 13 Gopmyn  ((PpHU3HUECKUX,
anreOpanvdecKux IpoOeCii. | TEOMETPUIECKHX, OMUCBHIBAIOIIUX OBITOBBIC CUTYaIlMH) MPH HEOOXOTUMOCTHU C
[IpeoOpa3oBaHue  BBIPAKEHUH, | HAMPABIIAIOUICH MOMOIIBIO.
coJiepXKaluxX  anredpamyecKue
IpooOH.
VYpaBHeHus u KBanpatHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJpaTHbIE YPABHEHHUS.
HepaBeHcTBa. KBaaparusie | HemosiHoe KBajipaTHOE | 3amuchIBaTh (POPMYJIy KOPHEM KBaJpaTHOTO YpPAaBHEHMS; pelllaTh KBAJAPAaTHbIE
ypaBHeHus, 15 4. ypaBHeHue. ®dopmyna KopHEH | ypaBHeHUsi — TIOJHBIE U HEMOJIHbIE (C HCIHOJIb30BAHUEM CIIPaBOYHOU
KBaJIpaTHOTO ypaBHEHUS. | UHPOPMALIHUH).
*Teopema Buera*™. IIpoBoauTh MpocTeiilme UCCAe0BAHNS KBAPATHBIX YPaBHEHHM.
Pemenne ypaBHEHMH, | PemiaTh ypaBHeHuUs1, CBOJSIIMECS K KBaJpaTHBIM, C TIOMOUIbIO0 TPe0Opa3oBaHuil U
CBOJIIIMXCS K  KBAJpPAaTHBIM. | 3aMEHOM MEPEMEHHOM C OMOPOIl HA AJITOPUTM MPABUIIA.
[Tpocreitmmne npobHo- | HadaaaTh M aHAJUW3UPOBATH CBS3b MEXIY KOPHSAMH M KO3 (dUUIHEeHTaMU

palMOHAIbHBIE YPaBHEHHS.
Pemenne TeKCTOBBIX 3agad C
TIOMOIITLIO KBaJIpaTHBIX
YPaBHEHUM.

KBaApaTHOTO YpaBHCHUA.
*TIpuMeHsTh TEOpEMY
3a/1a4 (C UCIoJIb30BaHUEM 00pasia)*.
Pemath TeKCTOBBIE 3aJa4yd anreOpanyeckuM CHocoOOM: MepexoAuTh OT
CIIOBECHON (POPMYNIHUPOBKU YCIOBHS 3aJayd K anreOpanyeckodl MOJEeNH IMyTEM
COCTaBJICHUSI ypaBHEHHs (MpU HEOOXOAMMOCTH C HAMPABISIONICH ITOMOIIBIO);
pelIaTh COCTaBIIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATh PE3yIbTaT.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS alreOphl.

Buera JUIs peleHus

YpaBHeHus u
HepaBeHcTBa. CHUCTEMBbI
ypaBHEHUH, 13 4.

JluHeitHoe ypaBHEHHE C JIBYMs
MEPEeMEHHbIMH, €ro rpaduk,
MIpUMEPHI pelIeHNs] YpaBHEHUN B
LEJbIX YUCIIaX.

Pemenune cHCTEM JBYX
JMHEWHBIX YpaBHEHHMH C JBYMS
NepPEMEHHBIMH. [Tpumepst
pelIeHUs] CHUCTEM HeJIUHEHHbBIX
YpaBHEHUI c JBYMsI
NepPEMEHHBIMH.

*T'paduueckass MHTEpIpeTALUSL
ypaBHEHHUS C JByMS

Pacno3HaBaTh JIMHEITHbIE YpaBHEHUS C IBYMS IEPEMEHHBIMH.

Crpouthb rpapuKky JTUHEHHBIX ypaBHEHHIl, B TOM YHUCIIE HCIOJIb3Yysl HH(PPOBbIE
pecypcsbl (ITpy HEOOXOJUMOCTH C OMOPOH HA aJITOPUTM Y4EOHBIX NEHCTBUIN).
PaznuuaTe napauienbHble U epeceKarolrecs npsiMble 1Mo UX ypaBHEHUSIM.
Pemarp cucteMbl [BYX JIMHEHHBIX YpaBHEHMH C JABYMS I€pPEMEHHBIMU
TIOJICTAHOBKOM U CJIOKCHHUEM.

Pemarp mpocteiiliiue CUCTEMbI, B KOTOPBIX OJHO W3 ypaBHEHUU HE SBISETCA
JMHEWHBIM TIPU HEOOXOJUMOCTH C HAIIPABIISIONICH TOMOIIIBIO.

*IIpuBoauth rpaduyecKyl0 HMHTEPNPETANHIO PEIICHUS YPaBHEHUS C JBYMs
NIEPEMEHHBIMH U CHCTEM YPaBHEHHH C ABYMSI IIEPEMEHHBIMU. *

Pemath TeKCTOBBIE 32/1a4H alTeOpanuecKuM CIIoCOOOM.
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NepeMEHHbIMU u CHUCTEM
YpaBHEHUU c JIByMS
MepEMEHHBIMU ™.

Pemenne TEKCTOBBIX 3amad C
ITIOMOIIIBIO CUCTEM YPAaBHEHMI.

YpaBHeHust

1 HEPAaBEHCTBA.
HepasencrBa
(12 9)

UucnoBsle HEPaBEHCTBA W UX
CBOMCTBA.

HepasenctBo c OJHOM
MIEPEMEHHOM. JInneitnbie
HEpaBEHCTBA c OJHOM

IIEPEMEHHOM M HX pEIICHUE.
Cucrembl TMHEWHBIX HEPABEHCTB
C OJIHOM MEpPEeMEHHOW M HX
peuieHue.

N3o06paxenue pelieHus
JIMHEWHOTO HEPAaBEHCTBA W UX
CHUCTEM Ha YUCJIOBOW MPSIMOM.

@®opMyJIMPOBaTh CBOICTBA YHCIOBBIX HEPABEHCTB, MIUIIOCTPUPOBATH HMX Ha
KOOPJAMHATHOU MIPSMOM.

IIpumeHsATH CBOCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a/1a4.

PemaTp JMHENHbIE HEpPaBEHCTBA C OJIHOM IMEPEMEHHOM, M300pa)kaTh pEIICHHE
HEpaBEHCTBA HA YUCJIOBOW MPSMOM.

Pematp CcUCTEMBl JMHEHHBIX HEPABEHCTB, H300pakaTb pEILIEHUE CHUCTEMBI
HEPaBEHCTB HA YHCIOBOU MPSIMON MPH HEOOXOIMMOCTH € BU3YaJIbHOM OMOPOH.

OyHkuu. OCHOBHBIE
MOHATHUS, 5 4.

[Tonsatne Qynkauu. OobmacTh
OTIpENeNICHUs] W  MHOXECTBO
3HaueHn (QyHKIMH. CrocoObI
3aanus QyHKITUH.

I'padux Pynxkumu. CpolicTBa
byHKIIMHA, WX OTOOpaXKEHHE Ha
rpaduke.

Hcnoab30BaTh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIHKY.

BoruncasaTs 3HaYeHus1 QYHKUUN, 3aJaHHBIX QopMmynamu (IIPH HEOOXOIUMOCTH
UCIOJIb30BATh KAIBKYJIATOP); COCTABJATH TA0AMIbI 3HAYEHUH (QyHKINN.
CTpouTh 10 TOYKaM rpadpuku QyHKINHN.

OnuceIBaTh CBOMCTBA (DYHKIIMU Ha OCHOBE €€ rpauuecKoro npeaCTaBIeHUs IPU
HEO0OXOIMMOCTH C HAMPABJISAIONICH TOMOIIBIO.

Hcnoan3oBaTh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIHKY.

HccnenoBarh npuMepsl rpadKoOB, OTPAXKAIOIIUX PEAIbHBIE MPOIIECCHI U SABJICHUS.
IIpuBoAMTHL MPUMeEPHI [IPOLIECCOB U SBJICHUI C 3alaHHBIMH CBOHCTBAMHU.
Hcnoab30BaTh KOMNBIOTEPHBIE NPOrpamMMbl Il TOCTPOCHUS TpaUKOB
(GyHKIMIA U U3YYEHHUs UX CBOWCTB

Oynkuuu. Yucnossle
byHkmy, 9 u.

UreHue 1 nmocrpoeHue rpagukon
¢byukuuii. Ilpumepsl rpadukos

GbyHKIHH, OTPAKAFOIINX
peanbHbIe MPOLECCHI.
OyHKINH, OMUCHIBAIOIIINIE

HaxoauTh ¢ moMombIo rpadpuka QyHKINUY 3HAaUCHUE OJJHON U3 paCCMAaTPUBAEMBIX
BEJIMYMH 0 3HAYEHUIO APYTOil.

B HecnioxHBIX Cllydasx BbIpamaTh GopMyJi0ii 3aBUCMMOCTB MEXly BEIMUNHAMMU.
OnucpIBaTh XapakTep U3MEHEHUS OJJTHOM BEIMUYMHBI B 3aBUCUMOCTH OT U3MEHEHUS

JApyrou
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PSIMYIO u o0paTHyIo
HPOTOPIUOHATIBHBIC
3aBHCUMOCTH, HMX  TpaduKu.
lNumepOomna.

I'paduk pynkuumy = X2.
Oyaxmuny = X2,y = X3,y =
Vr, ¥ =% *rpapuueckoe

9

X

pElLIeHNE YPAaBHEHU U CUCTEM
ypaBHEHUH. *

Pacno3HaBath BuAbl u3ydaeMbix (yHKiud. I[loka3bpIlBaTh CXeMATHYECKH
TI0JIOKEHHME Ha KOOPAMHATHOM IIOCKOCTH IpauKkoB QyHKIMM BUa: Y = X2,y =
X3,

y =y =t

Hcnoub30BaTh GyHKIHOHAIBHO-TPA(PHUECKHE IPEACTABICHUSA I PELICHUS
Y UCCJIEI0BAHNS YPABHEHNUN U CUCTEM YPAaBHEHUM.

IpumensiTh HUpPoOBHIE pecypchbl I MOCTPOSHHS IPadUKOB (PYHKIIHA.

[ToBTOpEHUE N
000011eHMHE, 6 U.

[ToBTOpEHNE OCHOBHBIX OHATHIA
Y METOJIOB KypcOB 7 U 8 KJ1acCoB,
0000111eHIE 3HAHU.

IIpumensiTb cmoco0bl CpaBHEHHUS 4YHCEl,
BBIPQ)KCHU, pELICHUS] YPABHEHMIA.
OcyuecTBASTH CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUH W CAMOIIPOBEPKY
pe3yibTaTa BEIYHCICHUM, TPeoOpa30BaHMiA, TOCTPOCHUHN.

Pemate 3a1a4u U3 peajibHOM KM3HHM, IPUMEHATh MaTEMAaTUYECKUE 3HAHUS I
penenus 3a1a4d U3 Ipyrux npeaMeToB.

Pemartb TekcTOBBIE 321241, CDABHUBATH, BLIOMPATH CIIOCOOBI PELICHNUS 3a0a4H.

BBIYMCIIEHUH, TpeoOpa3zoBaHUM

Bcero:
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9 KJIACC

HaumeHoBaHue pa3zjaesia
(TemMbl) Kypca.
KosmnuecTBo yacos

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/bI AeSITEJIbHOCTH 00YYAO M XCS

Uwucna v BEIYUCIICHUS.
HeicTBuTenpHbIC yncia, 9
9,

PaHI/IOHaJ'IBHBIe quciia,
*I/IppaHI/IOHaJ'IBHBIC quciia,
KOHCYHBIC u OECKOHEUHBIE

JECATUYHBIE ApoOH. MHOXKECTBO

JIEMCTBUTEIIHLHBIX YHUCCII,
JIECTBUTEIIHLHBIC qucjia Kak
OECKOHEYHBIE ACCATUYHBIC

npo6u. BsaummHO oHO3HAUHOE
COOTBETCTBHUE MEeXIY
MHOXECTBOM  JIEHCTBUTEIbHBIX

Pa3BuBaTh mpejacTaBiieHHs] O 4YUCIaX: OT MHOYKECTBA HATypalbHBIX YUCET [0
MHO>KECTBA JEHCTBUTEIBHBIX YHCEI.

O3HAKOMHMTBLCHA C BO3MOXKHOCTBIO IIPEJICTABIICHUS JCUCTBUTEIBHOTO YHCIIA Kak
OECKOHEYHOUW JIeCATUYHON JApoOH, NPUMEHSATHh JECATHYHBIC MNPUOIKEHUSI
palMOHAIBHBIX U UPPAITMOHATBHBIX YHCEIL.

*3anucpiBaTh, CPABHUBATH M YIOPAI0YNBATH JICHCTBUTEIIbHBIC UHCIA™,
BopInoiHATHL, codeTas YCTHblIE M TNHCbMEHHbIE MNPUEMBI, apHpMeTHYEeCKHEe
JeHCTBHS C PAallMOHAIBHBIMUA YUCJIAMH; HAXOJANTH 3HAUCHUS CTEIIEHEH C LIeJIbIMU
MOKA3aTEeNSIMU U KOPHEH; BBIYHCJIATH 3HAUEHUS YHCIIOBBIX BBIPAKEHUH.

HOJIy'—II/ITI) npeacraBjacHue O  3HAYMMOCTH JIEUCTBUTEIIBHBIX UHCEI B
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YuCeJl M MHOXECTBOM TOYEK
KOOPAMHATHOU IIPSAMOA.
CpaBHenue NENCTBUTENbHBIX
qucern, apudmernyeckue
JIEUCTBUSA C JEHUCTBUTEIbHBIMU
quciaamu.*

[Ipubnmxénnoe 3HAYEHHUE
BEJIMYUHBI, TOYHOCTh
MPUOIMKEHHUS.

Oxpyraenue yucen. [Ipukuaka u
OIICHKA pe3ybTaToB
BBIYMCIICHUM.

MPaKTUYECKON JESATETHLHOCTH YEI0BEKa.

AHAJIU3HPOBATH M /IeJIaTh BHIBOABI (II0CJ€ COBMECTHOT0 aHAJIM3a) O TOYHOCTU
NpUOIMKEHUS ACUCTBUTEIHLHOTO YUCIIA TIPH PEIICHUH 3a/1a4.

OkpyrasTh [CHCTBUTEIIBHBIC YHCIA, BBINOJHATH MNPHKUIAKY pe3ylbTara
BBIYHCJICHUH, OLeHKY 3HAYEHUHN YUCIIOBBIX BBIPAKCHHUMN.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MATEMATHKH.

YpaBHeHud u
HEpPABEHCTBA. Y PaBHEHUS
C OJIHOM nepemMeHHoM, 14
9.

JIunelinoe ypaBHeHue. Pemrenne

YPaBHEHUW,  CBOJAIIMXCA K
JINHEHBIM.
KBagpartnoe YpaBHEHHE.
Pemrenne YpaBHEHUH,
CBOZSAIIUXCS
K KBaJpaTHbIM. bukBajgparHbie
YPaBHEHUS.

*TIpumepsl pereHust ypaBHEHUH
TPEThel U YETBEPTOM CTENEHEU
pa3ioKeHUueM Ha MHOXKHUTEIH. ™
Pemenune JIpoOHO-
palMOHATIbHBIX YPABHEHUIA.
Pemenne  TekCTOBBIX  3ajad
anreOpandeckKuM METOJIOM.

OcBanBaTh, 3alIOMUHATH U NPUMEHSATH rpaguyecKkue MeToAbl IPHU PEIICHUH
ypaBHEHUH, HEPABEHCTB U UX CUCTEM (ITPH HEOOXOTUMOCTH C OTTIOPON HA ATOPUTM
y4eOHBIX JIEHCTBUI).

Pacno3naBath 11e51bI€ U IPOOHBIC YPABHEHHS.

PemiaTh JiMHeliHbIe U KBA/IPAaTHbIE YPaBHEHMsI, YPABHEHMS, CBOAIINECS K HUM,
npocTeiiye JpoOHO-palOHAbHBIE YPABHEHUS.

IIpensiaraTh BO3MOKHBIE CIIOCOOBI PEIIEHUSI TEKCTOBBIX 3aj1ad, 00CYKIATh UX H
pemaTh TEKCTOBbIE 331a4U Pa3HBIMU CIIOCOOaMU.

3HAKOMHUTBCH C HCTOPHUEN PA3BUTUSA MATEMATUKU

YpaBHeHus u
HepaBeHCTBa. CUCTEMBI
ypaBHeHUH, 14 4.

JIuneliHOE ypaBHEHHE C JBYMs
NEPEMEHHBIMH U €ro rpauk.

Cucrema  OByX  JIMHEHHBIX
YpaBHEHUI c JBYMsI
IIEPEMEHHBIMU U €€ pEIlCHHUE.
Pemenne CUCTEM JBYX

OcBanBaTh M IPUMEHSITH IPUEMBI PEIICHUS CUCTEMBI JIBYX JINHEHHBIX YpaBHEHUI
C IByMsI TIEPEMEHHBIMU U CHCTEMBI JBYX YPaBHEHUM, B KOTOPHIX OJHO YpaBHEHHUE
HE SBJISIETCS IMHEIHBIM (TI0 BU3YaJIbHOH OIope).

Hcnoan3oBaTh (QyHKIMOHANIBHO-Tpauueckue NMpeaCTaBICHUS Ul pelieHusl |
HCCIIeIOBAHNS YPAaBHEHUH U CUCTEM.

AHAJIM3MPOBATh TEKCTHI 33/1a4, pemiaTh HX alrcOpanuyeckuM CHocoOoM:
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YPaBHEHUH, OJIHO U3 KOTOPBIX

JMHEHHOE, a JApyroe — BTOpPOH
CTETEHH.

I'paduueckas  mHTEpHIpeTanus
CUCTEMBbl ypaBHEHUH C JABYyMs
[IEPEMEHHBIMHU.

Pemrenne  TekCTOBBIX  3amay

aIreOpanvdecKuM CrocoOoMm.

NepPexXouTh OT CJIOBECHOH (OPMYIMPOBKH YCIOBHS 3a/1a4d K ajareOpanydecKoit
MOJENN IYTEM COCTAaBJIEHMSI CUCTEMBbl YpPaBHEHHUH; pelIaThb COCTABJICHHYIO
CUCTEMY ypaBHEHUIl; HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMMTBCS ¢ HCTOPUE Pa3BUTHS MATEMATUKH

YpaBHeHus u
HEPaBEHCTBA.
Hepasencrsa, 16 u.

UucnoBsle HEPABEHCTBA W UX
CBOMCTBA.

JInneliHbIE HEPABEHCTBA C OHOU
IIEPEMEHHOM U UX pELICHUE.
CucteMbl TMHENHBIX HEPABEHCTB
C OJIHOM MEpPEeMEHHOW M HX
peuieHue.

KBanpartHble HepaBeHCTBa M UX
peuieHue.

Yurarh, 3anucbiBaTb, MOHUMATD,
HCII0JIb30BAaTh CUMBOJIMKY Y TCPMHUHOJIOT'UIO.
BoemoanaTs MpeoOpa3oBaHus HEPABEHCTB, MCMOJL30BATh JUIsI ITPeoOpa3oBaHuUs
CBOMCTBA YHCIOBBIX HCPaBCHCTB.

Pacno3HaBaTh JMHEITHBIEC U KBaJpaTHbIE HEPABEHCTBA.

Pemiaty JITHUHEHHEIC HCpPaBCHCTBA, CHUCTCMBI JIMHEWHBIX HEPABCHCTB, CUCTEMBI
HEPaBEHCTB, BKIIIOYAIOUIMX KBAJpaTHOE HEPaBEHCTBO, M PEIIaTh UX; 00CY:KIATh
MOJTy4YE€HHBIE PEIICHHUS.

HN300paxkaTh pelIeHNe HEPAaBEHCTBA U CUCTEMBI HEPABEHCTB HA YHCIIOBOM MPSAMOH,

HHTEPHPETHPOBATH HCPABCHCTBA,

I'paduueckas  wHTEpHpeTanus | 3aMUCHIBATH PEUICHHUE C IOMOIIBIO CHMBOJIOB.

HEPaBEHCTB " cucteM | PemaTh KBaJpaTHbIC HEPABEHCTBA, UCIOJIB3Ysl rpaduecKue MPeICTaBICHUS.
HEPaBEHCTB C nBymsi | OcBauBaTh W MPUMEHSATh HEPABEHCTBA IMPH PEIICHUH PAa3JIMYHBIX 33734, B TOM
MIEPEMECHHBIMH. YHCIIe IPAKTHKO-OPUEHTHPOBAHHBIX.

OyHkuuy, 16 y. Kpampatnunas  ¢ynknus, e€ | Pacmo3dHaBaTh BHbI M3y4aeMbIX (DYHKUUN; HJJIIOCTPHPOBATH CXeMATHYECKH,
rpaduk u cBoiictBa. I[lapabona, | 00BACHATH PACIIONIOKEHHE HA KOOPIWHATHOW IUIOCKOCTH rpadukoB (yHKIMH
KOOPIMHATHI BEPIIUHEI | BUJA: y = kx, y = kx + b, , y = ax?, y = ax’,

k .
napabosbl, 0Cb  CHMMETpUH Y = 4/X, Y = = B 3aBUCHMOCTH OT 3Hau€HHMI KOA(DPHUIHMEHTOB, ONUCHIBATL UX
1apaboJIb. . X
CBOWCTBA.
CrerneHHbIe byHKIMN c

HATypaJIbHBIMU TOKa3aTeIsiMu 2
u 3, uxX rpaduKy U CBOKCTBA.

I'paduku dpyukmii: y = kx,y =
kx + b,,y = ax®,y = ax®,y

VEY =5

Pacno3HaBaTh KBaJpaTUUHYIO (YHKIHIO 10 opMyIe.

I[IpuBoauTH, mNpUMepPbI KBAJIPAaTUYHBIX 3aBUCUMOCTEH M3 pealbHOM >KU3HH,
(bU3UKH, TEOMETPHUH.

BuIsABIATEL 1 0000111aTh 0COOEHHOCTH IpadMKa KBAAPATUUHON QyHKIUH Y = ax?
+ bx + C (pu HEOOXOAUMOCTH C HATIPABJISIOIICH MOMOIIBIO).

CTpouth M H300paxaTh cXeMaTH4eCKH TI'padUKU KBaJPAaTHUYHBIX (YHKIHUH,
3a/aHHbIX popMynaMu BHAay = ax,y = ax?2 + ¢,y = a(x + p),y = ax? + bx
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+ C (Ipu HEOOXOIUMOCTH C BU3YAJILHOH OMOPOi).
AHAIM3MPOBATh W NPUMEHSATH CBOWCTBA W3YYCHHBIX (YHKOMA 118 HX
NIOCTPOEHHS, B TOM YHCJIE C TIOMOIIBIO MU(POBBIX PECYPCOB.

YwucaoBeie
IIOCJICAOBATEILHOCTH, 16
q,

[Tonsatne YHUCJIOBOU
[IOCJIEJOBATEIBbHOCTH.

3ajaHue  MOCIEeA0BaTEIbHOCTU
peKyppeHTHOH  Qopmynoil u
dbopmyIoit N-ro dieHa.
Apudmernueckas "
reoMeTpuyueckas  IpPOrpeccu.
Dopmyitbl n-ro YJIeHa
apudmernyeckoit u
T€OMETPUYECKOW  IPOrPECCHH,
CYMMBI IIEPBBIX N YJICHOB.
*Nzo0paxkeHune YJICHOB
apudmernyeckoit u
F€OMETPUYECKON  MPOTrpecCcHit
TOYKAaMU Ha  KOOPJAMHATHOMU
IIJIOCKOCTH.

JIunenHbIit u

AKCIIOHEHIIMATBHBIN POCT.
CnoHbIE TPOIICHTHL. ™

OcBauBaTh M NPHMEHSITh HHAEKCHbIE OO0O3HAUYEHHUS, CTPOUTHh peYeBble
BBICKA3bIBAaHMSl C WCIOJH30BAaHUEM TEPMUHOJIOTHH, CBS3aHHOW C TOHATHEM
IOCJIEZIOBATEIBHOCTH.

AHaau3upoBaTh GOpMYIy N-TO 4WiIEHA MOCIEIOBATEILHOCTU WIN PEKYPPEHTHYIO
GopMynTy W BBIYHMCIAATH WICHBI IIOCIEIOBATEIBHOCTEH, 3aJaHHBIX ATUMH
dopmynamu. YcraHaBiauBaTh 3aKOHOMEPHOCTH B MOCTPOCHUU
MIOCTIeIOBATEIHHOCTH, €CITH BBITIMCAHBI TIEPBHIE HECKOJBKO €€ UJICHOB.
Pacno3sHaBaTh apupMETHYECKYI0 U TE€OMETPUYECKYIO MPOTPECCUU TIPHU Pa3HBIX
crocobax 3aaHusl.

Pematp 3a7auu C UCHOJB30BaHUEM (GOpMyNn N-ro wieHa apudmMeTudeckol u
F€OMETPUYECKON MPOTPECCHI, CYMMBI IIEPBBIX N YIEHOB € OMOPOW Ha CIIPABOYHYIO
nHdopmaruio.
*N300paxkaTh
IJIOCKOCTH ™.
PaccmaTpuBaTh mnpuMepbl NpoOLECCOB M SIBJEHUH U3 PEATBHOW JKU3HH,
WUTIOCTPUPYIOIINE U3MEHEHUE B apu(PMETHUECKOM MPOrpeccuu, B TeOMETPUUYECKOI
Mporpeccuu; *u300paxaTh COOTBETCTBYIONINE 3aBUCUMOCTH TpapuaecKu™.
PemaTts npocreiimme 3a1a4M, CBSI3aHHbIE C YUCIOBBIMU NOCIEI0BATEIBHOCTSIMH,
B TOM YHCJI€ 3a]1a41 U3 PEaIbHON KU3HU C UCTIOJIb30BaHUEM LIM(PPOBBIX TEXHOJIOT U
(’JIEKTPOHHBIX TaOMIHII, rPadUIECKOTO KAIBKYIATOPA | T.I1.).

*PemiaTh 3324l Ha CIOXKHBIE MPOLIEHTHI, B TOM YHUCIE 3a/Ja4dl W3 peajbHOU
MPaKTUKH (C UCTIOIB30BAHUEM KaJIbKYIISITOpa). *

3HAKOMMTBCS € HCTOPUEI Pa3BUTHS MATEMATUKH.

YJICHBI IIOCJICAOBATCIBHOCTHM TOYKaAMHM  Ha KOOp}IHHaTHOfI

[ToBTOpEHUE, 000OIICHNE,

cUcTEMaTU3aIUs 3HAHWMH,
18 u.

Yucsia 1 BRIYHCJIEHHs (3aI1Ch,
CpaBHEHHE, NeUCTBHS c
NeCTBUTENbHBIMU qHCcIaMu,
YHUClIOBas MpsMas; MPOIEHTHI,
OTHOIICHHS, MIPOTOPIIUH;
OKpYIJICHHE, npuOIIKEeHHe,
OIIEHKA; pEIIEHHE TEKCTOBBIX

OHepI/IPOBaTb MNOHATUAMM: MHOXKCECTBO, IIOJAMHOXCCTBO, OICpallMd Haa
MHO>KCECTBaMH; HCHOJb30BaATh Fpa(bI/I‘leCKOC npeACTaBJICHUC MHOKCCTB IJIA
OIIMCaHHUA PCAJIBHBIX IIPOLIECCOB U HBHGHHﬁ, IIpy peHICHHUU 3aJady U3 APYrux
y‘le6HBIX IpeaAMETOB.

AKTyaJII/ISI/IPOBaTI) TCPMHHOJIOI'HI0 M OCHOBHBIC IleﬁCTBHH, CBA3aHHBIE C
YUCJIaAaMH: HATypaJIbHOC YHUCIIO, HPOCTOC U COCTABHOC UYHUCIIA, JACIUMOCTb
HATYpaJIbHBIX YHCCJI, MNPU3HAKU JOCIMMOCTH, HOCJI0C YHUCIO, MOAYJIbL 4YHCIIA,
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3amaq
Crocooom).

apudmeTuuecKuM

AJredpanyeckue BbIpaKeHHsA
(mpeobOpazoBanue
anreOpanvyeckux  BbIPAXKEHUI,
JOITyCTUMBIE 3HAUYCHUS).
DOyHKINU (mocrpoenue,
CBOMCTBA M3Y4YEHHBIX (DYHKIUIA;
rpaduueckoe pelieHue
YpaBHEHUH U UX CUCTEM).

OOBIKHOBEHHAS U JIECATHYHAsI pOoOU, CTAaHAAPTHBIA BUJ YHCIa, apu(METHUECKHMA
KBaJIpaTHBIN KOPEHb.

BbInoHATH AeiicTBUSI, CPABHMBATH M YHNOPAJ0YMBATH YUCIIA, IPEACTABIATH
qrcia Ha KOOPAWHATHOW MPSIMOM, OKPYIJIATH YHCIA; BBINOJHATH NPHKHAKY H
OLIEHKY PE3YyJIbTaTa BHIYUCIICHUM.

PemaTh TeKkcTOBBIE 33124l apU(PMETUIECKUM CIIOCOOOM.

Pemate mnpakTHuyeckue 3agadmM, COJEp)KallMEe IPOLEHTHI, JOOJH, YacTH,
BBIPA)KAIOLIUE 3aBUCHUMOCTH: CKOPOCTb — BpEMs — paccTOsHUE, LieHa —
KOJIMYECTBO — CTOUMOCTb, 00bEM pabOThl — BpeMs — MPOU3BOAUTEIHHOCTh

Tpyza.
Pa30uparh peaibHble XU3HEHHBbIE CHUTyallud, (pOPMYJIMPOBATHL UX Ha S3bIKE

MaTEeMaTHKH, HAXOAUTh pCIICHUE, TMPUMEHSIS MaTeMaTHYeCKUH — ammapar,
HHTEPNPEeTHPOBATH PE3YJIbTAT

OnepupoBaTh MOHATHSIMHU: CTENICHb C IIETBIM TOKa3aTeleM, apu(pMeTHIeCKHi
KBaJIpaTHBIA KOPEHb, MHOTOYJICH, ajreOpandeckas JpoOb, TOKICCTBO.
BbINOJHATL OCHOBHBIE JEMCTBHSI: BBITIONHATH Pacdy€éThl 10  (GopMmysam,
MpeoOpa3oBBIBATE IEJbIe, APOOHO-PAITMOHATBHBIC BBIPAKEHUS W BBIPAKCHHS C
KOPHSIMH, PEaJTM30BhIBATh PA3JI0)KEHUE MHOTOUWICHA HA MHOYKUTEIH, B TOM YHCJIIE C
UCTIOJIb30BaHUEM (HOPMYIT pa3HOCTH KBaJpaTOB M KBaJpaTa CyMMBI M Pa3HOCTH (C
OTIOPO Ha CHPaBOYHYH HMH(MOPMAIMIO); HAXOAWTH JONMYCTHMBIC 3HAYCHUS
NEPEMEHHBIX JIJIS IPOOHO-PAIIOHAIBHBIX BRIPAXKEHUN, KOPHEH.

MoaenaupoBaTth C IOMOIIBI0 (GOPMYIT peanbHbIe MPOIIECCH U SIBICHUS.
OnepupoBaTh NOHATHSAMH: QYHKUUA, Trpapuk GYHKIUH, HYIH QYHKIWH,
NPOMEKYTKA  3HAKOIOCTOSTHCTBA, MPOMEXKYTKH  BO3pAcTaHus, yOBbIBaHUS,
HanOoJIbIlIee M HAUMEHbIIIee 3HAYCHUS (DYHKITUH.

AHaJIM3UPOBATh, CPABHUBATh, 00CYKIAaTh CBOICTBa (YHKIHI, CTPOMTH HX
rpauKH.

OnepupoBaTh NOHATHSMM: TIpsMas  MPONOPLHUOHAIBHOCTh,  OOpaTHas
IPOTIOPIIMOHAIIBHOCTD, JINHEHHAs (DyHKIMs, KBaxpatuuHas (QyHKIMs, mapabouia,
rurepooa.

Hcnoab3oBath rpadguku 1JIs ONPEAEICHUS CBONCTB, IPOLIECCOB U 3aBUCUMOCTEN,
JUIA pelleHus 3ajad M3 JAPYruMX Y4eOHBIX IpEeIMETOB M pealbHOM >KU3HU;
MOJIEJIMPOBATH C IOMOIIBIO TPaQHUKOB peabHbIE MPOLECCHI U SBICHMUSL.
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Boipaxkath GopmyiaMu 3aBUCUMOCTH MEXAY BEIIMYMHAMH.

Bcero:

102

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 'OJAM OBYYEHUS)

7 KJIACC

HaumeHoBanue
pasjaesa (TeMbl)
Kypca. KosinuecTBo

OcHoBHOE CoacpiKaHue

OcHoOBHbIE BHADBI IeSITEJIbHOCTH oﬁyqamumxca

4acoB

[Ipocreitmme [Ipocreitmme reomerpuuyeckue | @opmMyaMpoOBaThL OCHOBHBIC IIOHATHS U ONIPEIEIICHHUS.

TEOMETPUYECKUE OOBEKTBI: TOUKH, HpsAMBIe, JTy4d U | Pacmo3dHaBaTh W3y4YeHHBIE TE€OMETPUYECKHE (QUIYpBl, OMpeNeasiTh UX
(burypsl U UX CBOICTBA. | YIJIbl, MHOTOYI'OJIbHUK, JIOMaHasl. B3aMMHO€ PpACIOJI0KEHUE, BBIMOJHATH YEPTEXK IO YCIOBHIO 3agaud  (C
N3mepenue CMeXHBIE U BEPTUKAIIBHBIE YIJIBL. HCIIOJIb30BAHUEM CMBICIIOBOM OMOpPBI: HABOJSAIIWE BOMPOCHI W/UIU alrOpUTMa
F€OMETPUYECKUX PaGora ¢ mpocTedmMu 4epTexamu. yueOHBIX IeHCTBU).

BeIM4uH, 14 4.

N3Mepenne JMHEWHBIX M YIJIOBBIX
BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U
yTJIOB.

I[lepumerp w  Twomanp  uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB.

IIpoBoaMTH MPOCTEMNIINE TIOCTPOCHHUS C MOMOILBIO IUPKYJIS U JIMHEUKH.
N3mepsaTh JIMHEWHBIEC U YIJIIOBBIE BEIMYUHBI TEOMETPUUYECKUX U MPAKTUUECKHUX
00BEKTOB.

OnpeaensiTh «Ha IJ1a3» pa3Mepbl pealbHbIX O0BEKTOB, MPOBOAUTHL I'PYOYyIO
OIICHKY UX Pa3MepoB.

PemaTp 331241 Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

PemaTp 3a7aun Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUIECKUX QUryp.
IpoBoanTh KiIaccUPUKAIMIO YIJIOB, BBIYMCIAATH JIMHEHHBIE U YIJIOBHIE
BEJIMYMHBI, TPOBOAUTH  HECJOKHbIe  HEOOXOJIUMMBbIE  JOKa3aTellbHbIE
paccyXJIeHusl.

3HAKOMUTBHCS C UCTOPHUEN pa3BUTHS FeOMeTPHH.

TpeyrosbHuky, 22 4.

ITonsaTue o PpaBHBIX TPEYIr'OJIbHUKAX U
INCPBHUYHBIC IIPCACTABIICHUA O PABHBIX

Pacnmo3HaBaTh Tmapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX uepTexax (c
yKa3aHHWEM MPU3HAKOB) MPU HEOOXOAUMOCTH C BU3YaIbHOU OTIOPOH.

(KOHTpYSHTHBIX) dburypax. Tpu | BeIBoguTH ClIeJCTBUS (PaBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) U3 PaBEHCTB
MPU3HAKa PAaBEHCTBA TPEYIOJIBHUKOB. | TPEYTOJIbHUKOB.
IIpu3Haky paBeHCTBA NPSAMOYTOJIbHBIX | DOPMYIHPOBATH OTIPEJECIICHUS: OCTPOYTOJIBHOTO, TYNOYT0JIbHOTO,
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TpeyroJbHUKOB. CBOWCTBO MeIUAHbI
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
PaBHOOeipeHHbIE M PAaBHOCTOPOHHUE
TpeyronbHUKU. [Ipu3Haku u cBoMcTBA
pPaBHOOEIPEHHOTO TPEYrOJbHUKA.

[Ipotus OouTbIIIeH CTOPOHBI
TPEYTrOJIbHUKA JIEXKUT OOJIBLINN YTOI.
[Ipocreimme HEpPaBEHCTBA B
TE€OMETPHH. *HepaBeHCTBO
TPEYrOJbHUKA. HepasenctBo
JIOMaHOW™.

[IpsAMOYronpHBIM ~ TPEYroJBHUK €
yriom B 30°.

[IepBble MOHATHA O AOKA3aTEIBCTBAX B
T€OMETPHH.

IPSMOYTOJIbHOTO, PaBHOOEIPEHHOTO, PAaBHOCTOPOHHETO  TPEYrOJbHUKOB;
OMCCEKTPUCHI, BBICOTHI, MEAUAHBI TPEYT0JIbHUKA; CEPEANHHOIO NIEPIEHINKYIIApa
OTpe3Ka; MepUMETpa TPEYroJbHUKA IPU HEOOXOJMMOCTH C OTIOPOIl Ha allrOPUTM
paBuUiIa.

D opMyIHPOBATh CBOWCTBA U MPU3HAKU PaBHOOEPEHHOIO TPEYroJIbHUKA.
CrpouTh 4YEpTEXKH, pemiaTh 3aJa4M C IOMOIIBK) HAXOXACHHUA PAaBHBIX
TPEYTOJIbHUKOB.

[IpuMeHSITH IPU3HAKY PABEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 3aa4ax (¢
MCIIOJIb30BAHUEM CMBICIIOBOM OMOpPBI: HABOJASAIIWE BOIMPOCHI W/HUIU alropuTMa
y4eOHBIX IEHCTBUI).

Hcnoan3oBaTh HUQPPOBBIE PECYPCHI UISE MCCJIEJOBAHUA CBONWCTB U3y4aeMbIX
buryp.

3HAKOMHUTBCS C HCTOPUEI Pa3BUTHS T€OMETPHH.

[TapannensHbie
IIpsIMBIE, CYMMa YIJIOB
TpeyroJibHUKa, 14 u.

[TapamienpHble NpsMBbIE, UX CBOMCTBA.
Hakpect nexarue, COOTBETCTBEHHbIE
u OJIHOCTOPOHHHE YIJIBI
(oOpazoBaHHBICE TIpH  TEPECCYCHUH
napajuiebHbIX IPSIMBIX CEKYIIEH).
[Ipu3Hak mapawienbHOCTH MPSAMBIX
4yepe3 PABEHCTBO PACCTOSIHUN OT TOYEK
OJIHOM MPSIMOM JIO BTOPOU MPSMOIA.
CymMa  yrjaoB  TpeyrojibHUKa U
MHOT'OYTOJIbHHKA.

Bremnue yriiel TpeyrojibHUKa

(I)OpMyJIl/lpOBaTl) MOHATHE ITAPAJIJICIbHBIX MPAMBIX, HAXOAUTH IMPAKTUYCCKUC
HIPUMEPHI.

M3yuaTh cBOICcTBa YIJOB, OOpa30BaHHBIX MPH MEPECEUCHHUH MapaylIeIbHbBIX
MPSAMBIX CEKYIIEH

IIpoBoauTh HOKa3aTeabcTBa. DOPMYJIMPOBATH TEOpeMY IapAIICIBHOCTH
IBYX NPSMBIX C IMOMOUIBIO YIJIOB, OOpa30BAaHHBIX MpPHU IEPECEUECHUH D3TUX
MPSAMBIX TPETHEU MPSIMOHA.

BopI4ucasTh, CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.

HaxoauTp yuciioBbie 1 OyKBEHHBIE 3HAYEHUS YTIIOB B FTEOMETPUUECKUX 3a/lauax
C UCMOJIb30BaHUEM TEOPEM O CYMME YTJIOB TPEYroJIbHUKA U MHOTOYIOJIbHUKA.
3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHsI TE€OMETPHH.

OKpYyX)HOCTb U KPYT.
I'eomerpuueckue
nocrpoenus, 14 4.

OKpyXHOCTb, XOpAbl U JUAMETPBI, UX
CBOJCTBA. KacarenbHas K
OKPYKHOCTH. OKpyXHOCTB,
BrnucanHas B yroi. *[lonstue o I'MT,
IIPUMEHEHHUE B 3ajadax. buccekrpuca
U CEpeAVHHBIM MNEPHNEHIUKYIAp Kak
reOMEeTPUYECKHE MeCcTa TOUEK™.

@opMyIHpPOBaTh ONpeAeJeHUusi. OKPYKHOCTH, XOpIbl, JuameTpa H
KacaTeJIbHONM K OKpyXHOCTH. M3y4aTh HMX CBOMCTBAa, NPU3HAKH, CTPOUTH
YEepTEKU.

HccnenoBarb, B TOM 4YUCIIE MCHOJb3YS HU(POBbIE pecypcbl: OKPYKHOCTD,
BIIMCAHHYIO B YIOJI; IEHTP OKPYKHOCTH, BIUCAHHON B YT0JI; pABEHCTBO OTPE3KOB
KacaTeJIbHbIX

*Ucnoan3oBat Meron I'MT g nokaszarenbcTBa TEOPEM O NEPECECUEHUHU

80




OKpyXHOCTb,  ONMCaHHas  OKOJIO
TPEYrOJIbHUKA. Bnucannas B
TPEYTOJbHUK OKPYKHOCTb.
[Ipocrenmue 3aga4n Ha MOCTPOCHHUE.

OMCCEKTPUC YIIJIOB TPEYTrOJIbHUKA U CEPEIUHHBIX MEPIEHINKYISIPOB K CTOPOHAM
TpeyroyibHuKa ¢ nmomoipbo ['MT.*

OBiageBaTh MOHATHUSMHM  BIIMCAaHHOM W ONMCAaHHOM  OKpPYKHOCTEU
TPEYrOJbHUKA, HAXOAUTH LICHTPBI 3TUX OKPYKHOCTEW C OMOPOI Ha alIrOpUTM
IIpaBUJIa.

Pemiate OCHOBHBIE 3aJa4d HA IOCTPOEHME. YIJIa, PAaBHOIO JAHHOMY,
CEPEIMHHOIO MEPIEHIUKYISAPA JaHHOIO OTPE3Ka; NMPSMOU, IPOXOIAIIEH Yepes
JAHHYIO TOYKY U MEPHEHIUKYISIPHON JaHHOM MpsAMOIl; OMCCEKTPUCH JaHHOTO
yria; TPEyroJbHUKOB [0 pa3IWYHBIM 3JIEMEHTaM IpU HEOOXOJUMOCTU C
HaIIPaBJISAONIEH TOMOILBO.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHS FEOMETPUH.

[ToBTOpEHME,
000011IeHNEe 3HAHNH, 4
9,

[ToBTOpeHue u 0600IIEHNE OCHOBHBIX
MOHSITUI U METOJIOB Kypca 7 Kiacca.

PemaTh 3a1aum Ha NOBTOPEHUE, WILTFOCTPUPYIOIIUE CBSA3H MEXKY PA3ITMYHBIMU
4acTAMU Kypca.

Bcero: 68
8 KIIACC
HaumeHoBaHue OcHoOBHOE coiep:KaHue OcHOBHBIE BU/IbI 1€ITEJIbHOCTH 00y4AOIIHUXCS
pasnaesa (TeMbl)
Kypca. KosnuecTtBo
4acoB
UYerbipéxyronbuuky, | [lapamnenorpamm, ero mnpusHaku u | M300pakaTh 1 HAXOAMTH HA YEpPTEkKaX YETHIPEXYTOJIbHUKH Pa3HbIX BUJIOB U UX
12 4. CBOIICTBA. YacrtHblie CIIy4au | SJIEMEHTBHI.
napajyuieorpaMmMoB  (IPsIMOYTOJIbHUK, | POpMYJIMPOBATh ONpeaeseHdsl: NapaieiorpaMMa, MPsSMOYroJIbHUKa, pomoa,
pom0, KBaapaT), HMX TMPU3HAKU U | KBaJpaTa, Tpaneluu, paBHOOOKON Tpaneluu, NpsiMOyrojJbHON Tparneluu.
cBoiictBa. Tpameuus. PaBHoOokas u | Ucmoab30BaTh NMpPW pelieHHM NPOCTEHINMX 3aJay IPU3HAKW U CBOMCTBA:

MPSIMOYTOJIbHAS TPAeIUH.
*YnBoenue Meauansl. lleHTpanbHas
CUMMeETpUS™

napasuiesiorpaMma, npsiMOyroJibHUKa, poMOa, KBajpaTa, Tparneluuu, paBHOOOKOH
Tpaneuuu, IpsiMOyroJIbHOM TpanemyH.

IIpuMeHSATH MeTOJ YABOCHUSI MEIWaHbl TPEYIOJIbHUKA C OMOPOM Ha alTOPUTM
paBuIIa.

Hcnoab3oBarh 1UGPOBBIE pecypchl Ui HMCCIEAOBAHUS CBONCTB H3y4aeMBIX

buryp.
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3HAKOMMTHCS C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema Paneca u
TEeOopeMa o
IIPONOPLIMOHAIBHBIX
OTpEe3Kax, MO0I00HbIC
TPEYroJbHUKY, 15 4.

*Teopema @aneca u Teopema O
MPONOPIHOHAIBHBIX OTpe3Kax.*
Cpennss JIUHUS TPEYroJbHUKA.
Tpanenus, e€ cpeHss JINHUA.
*IIponopuuoHagbHbIE OTPE3KH,
IIOCTPOECHUE 4eTBEPTOrO
IIPONOPIMOHAIBHOIO OTPE3KA.
CBoliCTBa IIEHTpa Macc B TPEYTOJIbHUKE.
[TonoGHbIe TPEYTrOJIbHUKH. Tpu
MpU3HaKa [0J00UsS TPEYrOJbHUKOB™.
[IpakTHueckoe NpuMeHEHHE.

I[IpoBoaMTH MOCTPOEHHUSI C NIOMOLIBIO LUPKYJA M JIMHEWKUA C HCIOJIb30BAaHUE
TeopeMbl Paneca U TEOPEMBI O IPONOPLHMOHAIBHBIX OTPE3KaX, CTPOMTh
YEeTBEPTHIN MPONOPLUOHAIBHBIA OTPE30K C ONIOPOM HA 3pUTEIIbHYIO HATJIIHOCTb.
HaxoauTh 1NOJOOHBIE TPEYroJIbHUKM HAa TOTOBBIX YEPTEkKaX C YyKa3aHUEM
COOTBETCTBYIOILIMX IPU3HAKOB MOJ00MS NpU HEOOXOAMMOCTH C BU3YaJIbHOM
OITOPOM.

Pemath 3aga4u Ha MOJOOHBIE TPEYTOJBHUKH C MOMOIIBI CAMOCTOATEIHHOIO
IIOCTPOEHUS YepTekeld U HaXOXKJEHUS TNOJOOHBIX TPEYrOJIbHUKOB IIpU
HEO0XOIMMOCTH C HAIPaBJISIONIEH TOMOLIBIO.

IIpoBoauTs [0Ka3aTeIbCTBA C MHCIHOJIL30BAHUEM IPU3HAKOB  MOJOOHS
HECJIOKHBIX T€OMETPUUECKHX 3aJ1au C ONOPOM Ha aITOPUTM Y4EOHBIX JIEHCTBUI.
I[IpuMeHATH TONY4YEHHBIE 3HAHUS NPU PEHICHUH TIEeOMETPUYECKUX U
MPAKTHUYECKUX 33/1a4 IPU HEOOXOIMMOCTH € HAMPaBJISIONIEH MOMOIIBIO.
3HAKOMHUTBCSI C HICTOPHEH Pa3BUTHs T€OMETPHH.

[Lnomase.
Haxoxnenue
Ioniaaei
TPEYroJbHUKOB U
MHOTOYTOJIHBIX
¢uryp. [Tnomamn
nmono0OHbIX uryp, 14
q.

[Tonsatue 06 001mIeH TEOPUH TUIOTITAIH.
dopMysIBI IS TUIOMAAN TPEYTrOJIbHUKA,
rapajiesorpaMma. *OTHOIIEHNE
TUTONIAJICH TPEYroJbHUKOB C OOIIMM
OCHOBAHHEM WJIH OOIIEN BBICOTOM.
Briuncnenne  mmomazeil  ClIOXKHBIX
¢uryp uepe3 pazOMeHHME Ha YaCTH H
JOCTpOEHUE. ™

[Tnomanu duryp Ha kieryaToit Oymare.

[Tnomanm MOA00HBIX dburyp.
Briuncnenne moomaner. 3amaun  C
MPaKTUYECKUM COJICpKAHUEM.

*Pemienne 3aad ¢ MOMOIIBID METOJA
BCIIOMOTaTEIbHON IIOIaau. >

OBiageBaTh NMePBUYHBIMHU NpPeACTABJAeHHAMH 00 00mIel Teopuu MIIOLIAAN
(Mepsl), (hopMYJIMPOBATH CBOMCTBA TUIOIIA/IH, BHISICHATH UX HATJIATHBIA CMBICI.
[TpumensTh GopMyINbI TUIOIMIAAN TAapaJUIeNIorpaMMa, TPEeyroibHUKA, Tpaneluu ¢
OTIOpPO¥ Ha CIIPAaBOYHYIO HHPOPMAIHIO.

IMpumeHsTH GOPMYIIBI IIIOLIAIN BHITYKIOTO YETHIPEXYTOJbHUKA Yepe3 TUaroHaiu
U YrOJl MEX/ly HUMU C OMOPOH Ha CIIPaBOUYHYIO UH(OpMAIIHIO.
Haxomute miomanyn Quryp, wu300pakKEHHBIX Ha KJIETYaToOu
HCNOJIL30BATh pa30HeHNe Ha YacTU U IOCTPOCHHE.

Pa3ouparh npuMepsbl UCIOJIb30BaHUS BCIOMOTaTeNIbHOM IUIOIIA/IN 1Sl pELICHUS
FEOMETPUYECKUX 3a/a4.

HaxoauTsp miomaay nogo0HbIX (pUryp ¢ Omopoit Ha ClipaBOYHYI0 HH(OpMAIIHIO.
BoIuncasiTe II0MIA1M PA3IMYHBIX MHOTOYTOJIBHBIX (QUTYD.

PemaTh 3a1a4u Ha [JIOIA/1b C TPAKTUYECKUM COJIEP)KAHUEM I1OCIIE COBMECTHOTO
aHaJIM3a.

Oymare,

Teopema [Iudaropa n
Hayaja
TpuroHomerpuu, 10 4.

Teopema ITudaropa, e€ moka3aTenbCTBO
u npumeHenue. OOpatHas Teopema
[Tugaropa.

OnpeneHeHI/Ie TPUTOHOMCTPHYCCKUX

®opmynupoBath TeopeMmy Iludaropa, mcmosb3oBaTh €€ B NPAKTUYECKUX
BBIUUCIICHUSX.

Brnanets NOHATUSMY TPUTOHOMETPUYECKUX (YHKIUI OCTPOro yria, mpoBepsTh
UX KOPPEKTHOCTD.
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byHKITi OCTpOro yria,
TPUTOHOMCTPUYCCKHUEC COOTHOLICHHA B

IPSIMOYTOJIbHOM TPEYroJIbHUKE.
OcHoBHOE TPUTOHOMETPUUYECKOE
TOXKIECTBO.

CooTHOIIEHHS MEX]y CTOPOHAMHU B
OPSIMOYTOJIBHBIX ~ TPEYrOJbHHUKAX  C
yriaamu B 45° u 45°; 30° u 60°.

BbIBOAMTL  TPUTOHOMETPHUYECKHME  COOTHOIIEHHUS B MPSIMOYTOJIHHOM
TPEYroJIbHUKE C OTIOPOI Ha CIPABOYHYIO HH(POPMALHUIO.

HcciaenoBarh  COOTHOUICHMS  MEXIY CTOPOHAMH B IPAMOYTOJIBHBIX
TpeYroJjbHUKax ¢ yriamu B 45° u 45°; 30° u 60° ¢ HanpaBistoLe IOMOIIBIO.
Hcnoan3oBarh (QOpMyIbl MPHUBEICHHS MW OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO JUIS HAXOXKICHHUS

COOTHOIIICHUH MEXIY TPUTOHOMETPHUYECKUMHU (YHKIHMSAMHU PA3IAYHBIX OCTPBIX
YTJIOB € OTIOPO Ha CIIPaBOYHYIO HH(POPMAIIHIO.

IpuMeHsITH TTOTyYEeHHBIE 3HAHUS ¥ YMEHHUS TP PEIICHUHU MPAKTUIECKUX 3a/1a9
(pu HEOOXOMMOCTH C OIOPOM Ha AITOPUTM MpPaBUIIA).

3HAKOMMTBCS € MCTOPUEH Pa3BUTHs T€OMETPHH.

VYTrabl B OKpY’)KHOCTH. | BriricaHHbBIE M LIEHTPAJIbHBIE YIJIbI, YTOJ

Bnucannsie n MEXIy KacaTeJIbHOU U XOPIOH.
OTIMCaHHBIE VYTiel MeXIy XOpAaMHu U CEKYIIIHMHU.
YETBIPEXYTOJIbHUKH. Brnucannsie " OTIMCaHHbIE
Kacarenbnbie k YETBIPEXYTOJIBHUKNA, WX TMPU3HAKA U
OKPYXHOCTH. cBoiicTBa. IIpuMeHeHne 3>TUX CBOWMCTB
Kacanue IIPU PELICHUH FEOMETPUUYECKHX 3a]1a4.
OKpYKHOCTEH, 13 4. B3anmuoe pacroioKeHnue JIBYX

okpyxkHOCTel. KacaHue oKpyKHOCTE.

@opMyIHPOBATh OCHOBHBIE OIIPENEICHUS, CBA3aHHBIE C YyIJIaMH B Kpyre
(BIMCaHHBIN YTOJ1, LIEHTPAIBHBIA yro).

HaxoauTh BIHCaHHBIE YTJIbl, ONMUPAIOIINECS HA OJHY IYTY, BBIYUCIATH YIJIbI C
MOMOUIBI0 TEOPEMbl O BIHCAHHBIX YrjaX, TEOpPEMbl O BIHCAHHOM
YEeTBhIPEXYTOJIbHUKE, TEOPEMbl O LEHTPAJBLHOM YyIJ€ HPH HEOOXOAUMOCTH C
BHU3yaJIbHON OTIOPOM.

HcceaenoBath, B TOM YKCIE C MOMOIIBIO HU(POBBIX PECYPCOB, BIUCAHHBIE U
OIMCAHHBIC YETBIPEXYTOJIBHUKH, BBIBOJAMTH MX CBOMCTBA M IPHU3HAKU IIOCIE
COBMECTHOT'O aHaJIK3a.

Hcnosib30BaTh 3TH CBOMCTBA M MPU3HAKU [IPU PEIICHUH 3aa4.

[ToBTOpEHME, [loBTOpeHue OCHOBHBIX TMOHATHI U | PemaTh 3aa4unM Ha NOBTOPEHUE, WILTIOCTPUPYIOIINUE CBS3U MEXAY PA3IUYHBIMU
000011eHNE 3HAHUM, 4 | METOJIOB KypcoB 7 W 8 KIAccoB, | YaCTSAMH Kypca.
q. 0000111eHIE 3HAHUII.
Bcero: 68
9 KIIACC
HaumenoBaHue pazaesa OcHoBHoOe coJiep:kaHue OcHoBHbIE BU/IbI 1eSITEIbHOCTH 00yYalomMXcsl

(Tembl) Kypca.
KoandecTBo 4acoB

Tpuronomerpus. Teopembl | OnpeneneHre TPUTOHOMETPUUECKUX (YHKUIUN yriioB | POpMyJIHpPOBATH  ONMpeNeJeHHsi  TPUTOHOMETPUYECKHUX
KOCHUHYCOB U CHHYCOB. ot 0° o 180°. KocuHyc W CHHYC IPSMOro M TyHNoro | QyHKIMH TyObIX M MPsIMBIX YIJIOB C BU3YaJIbHOH OMOPOIi.
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Pewrenue TpeyroibHUKOB,
16 4.

yrna. Teopema kocunycoB. (O6o0ménHas) Teopema
CHHYCOB (C pPagMycoM OIMCAHHOH OKpPYXHOCTH).
HaXO)KI[eHI/Ie JJIMH  CTOPOH MW  BCJIMYUH  YIJIOB

TPEYTOJIbHUKOB.
dopmyna mIonaay TpeyrojJbHUKA 4€pPe3 IBE CTOPOHBI
u yron wMexay Humu. Dopmyna  mIomanu

YeThIPEXYrOJIbHUKA Yepe3 €ro JIUaroHaaul U yroi
MEXTy HUMH.
[IpakTiueckoe nprMeHeHre JOKa3aHHBIX TEOPEM.

DopMyIMpOBATH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paznycoM OMMCAHHOM OKPYKHOCTH).

PemiaTh TpeyroJbHUKM C OMOPOW HA AITOPUTM YYEOHBIX
JIEACTBHM.

Pemare mnpakruyeckume 3agaumM, CBOAsAIIMecH K
HAXO0KICHUIO PA3JIHYHBIX 3JIEMEHTOB TPEYroJbLHUKA.

[IpeobpazoBanue mo00usl.
Metpuueckue COOTHOLIECHHUS
B OKpYXHOCTH, 10 u.

*Tlonsatue o npeobpa3oBaHnUU 000U
CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX (QUTYD.
Teopema 0 npou3BeIeHUHN OTPE3KOB XOPJ, TEOPEMaA O
IPOU3BEJICHUN OTPE3KOB CEKyIUX, TeopemMa o
KBaJpare KacarenbHOU. [IpuMeHeHHMe B penieHun
reOMEeTPUYECKHX 3a1a4.™

OcBauBarsb NOHsATHE npeoOpa3oBaHus o100usl.
HccnenoBarh OTHOLIEHHE JIMHEHHBIX JIEMEHTOB (PUTYp MpU
npeoOpazoBanuu noaoo6us. Haxoaurs mpuMepsl nogaoous B
OKpYXKaIOIEeH IEHCTBUTEIBHOCTH.

*BbIBOAUTH METPUYECKHE COOTHOIICHHSI MEXIY OTPE3KaMHU
Xopna, CCKYIINX HW KaCaTCJIbHBIX C HCIIOJIb30BAHHUEM
BIIMCAHHBIX YI'JIOB U HOHO6HI)IX TPEYTrOJIbHUKOB.

PemaTp reomeTpuuyecKkue 3aJadd M 3aJadd U3 peaJbHON
’KM3HH C MCII0JIb30BaHHEM OJOOHBIX TPEYroJbHUKOB. ™

Bexkropsl, 124.

OmnpeneneHre BEKTOPOB, CIOXKEHHE M PAa3HOCTh
BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCIIO.
DU3NYECKUH U TEOMETPUUYECKHIT CMBICT BEKTOPOB.
Pa3znoxxenne BekTOpa MO JABYM HEKOJUIMHEAPHBIM
BekTopam. KoopauHats! BekTopa.

CkansipHO€ MpOU3BECHIE BEKTOPOB, €ro IPUMEHEHNE
JUIS HaXO0XIACHUS JUIMH U YTIIOB.

Pemenue 3aa4 ¢ mMOMOIIBIO BEKTOPOB.
[IpumeHeHre BEKTOPOB IS pPELICHUS
KUHEMAaTUKU U MEXaHUKH.

3a1a4

Hcnonb3oBaTh BEKTOPHl Kak HampaBlieHHbIE OTPE3KHU,
HCCJIeI0BaTh reOMETPUYECKUI (mepemerenue) "
¢bu3ndeckuil (cuijga) CMBICIBI BEKTOPOB C OMNOpPOH Ha
BOTIPOCHBIH TUIaH.

3HaTh onpeaeJeHHsT CYMMbl M Pa3HOCTH BEKTOPOB,
YMHO>KEHUS BEKTOpa Ha YUCIIO, ucese10BaTh
TEOMETPHUCCKUI ¥ (PU3MUECKHUI CMBICITBI TUX OTIepaIU.
Pematp reoMerpuyeckue 3aJadyd  C  HMCIHOJIb30BAaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOp 10O JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh  CKaISPHOE  IPOU3BEIACHUE  BEKTOPOB,

BbIBOAUTDH €I'0 OCHOBHBIC CBOMCTBA.
Bbruucaarsb CYMMY, Pa3dHOCTb U CKaJIAPpHOC IPOU3BCACHHUC
BCKTOPOB B KOOpAWHATAX.

84




IIpuMeHATH CKaasIpHOE IPOU3BEACHHUE I HAXOXKICHHS
JUIVH U YIJIOB.

JlexapTOBbI KOOpAMHATHI HA
IUIOCKOCTH, 9 4.

JlekapTOBBI KOOPAMHATHI TOYEK HA TUIOCKOCTH.
*VYpaBHeHue npsAMoOi.* VYool  Kod(pPHUIMEHT,
TAHTCHC  yria  HAaKJIOHA,  IapajuleNIbHBIC |
NepIEHINKYISPHBIE MPSIMBIE.

VYpaBHeHHEe OKpYKHOCTH. HaxokIeHwe KoopauHaT
TOYEK NePECEUCHHS OKPY>KHOCTHU | MPSIMOH.

MeTtoa KOOpIWHAT TIPU PEIICHHH TE€OMETPUYECKUX
3ajad.

Hcnonp3oBaHne MeTO1a KOOPAMHAT B MPAKTUIECKUAX
3amadax

OcBauBaTh NOHATHE IIPSIMOYTOJIBHON CUCTEMBI KOOPJIUHAT,
JIEKapTOBBIX KOOPAUHAT TOUKH.

HccnenoBarh ypaBHEHHE NPSMOM M OKPYKHOCTH C OMOPOM
Ha BOIIPOCHBIN IJIaH.

Haxonuts eHTp 1 paaryc OKPYKHOCTH 110 €€ YPaBHEHUIO.
Pemiate 3aauMm Ha HaxOXICHHME TOUYEK I1E€PECEUCHUS
IPSIMBIX U OKPYKHOCTEH C IOMOILIbIO METOAa KOOPAMHAT.
Hcnoab3oBaTh CBOICTBA yrioBoro ko3dduirenta npsmMon
OpU peleHUuu 3a1ad, Jis OINpeAeTCHUs PacloJIOXKEHUS
IPSIMOM.

IIpuMeHSITH KOOPAWHATHI IPU PEIIEHUH T€OMETPUUECKUX U
NPAKTUYECKUX 3aJad, s IOCTPOEHHsS MaTeMaTUYECKUX
MoJieTiell peanbHbIX 3a/1a4 («METO KOOPIUHATY).
IMoan3oBaThest IS TMOCTPOEHHS W HCCIeIOBaHUMN
1M (POBBIMU peCypcamu.

3HAKOMHTBCS ¢ HCTOPUE PA3BUTHS T€OMETPUU

[IpaBunbHbIE
MHOTOYTOJIbHUKH. J[;TiHa
OKPYXHOCTH U TUIOIIA/Ib
Kpyra. Beruncienue
miomaznei, 8 d.

[IpaBunbHBIE MHOTOYTOJBHHUKH, BBIUUCICHUE WX
3neMeHTOB. Uucno m u JIMHA OKpYXHOCTH. [[mnHa
YT OKpY)KHOCTH. Pamnannas mepa yria.

[Tnomane kpyra ®u ero 3JEMEHTOB (CeKTopa U
cerMeHTa).  Beriuumcnenuwe — 1omazer  uryp,
BKJTIOYAIOIINX 3JIEMEHTBI KpyTa.

DopMyJIHPOBATH onpeneaeHue MIPaBUIIbHBIX
MHOTOYTOJIbHUKOB, HAXOJAMTh UX JIEMEHTHI.

IMonb30BaTHCSI OHATHEM JJIMHBI OKPYKHOCTH, BBEAEHHBIM
C NOMOILIBIO MPABWIBHBIX MHOTOYI'OJIBHUKOB, ONpeaesiTh
YHUCIIO 7T, JUIMHY JYTU U paJlaHHyI0 Mepy yIJia 1o oopasiy.
IIpoBoauThL Mepexoa OT paJuaHHON MEpHI yIiia K rpagyCHON
¥ Ha00OpOT 10 BU3YyaIbHOM OTIOpE.

OnpeneasiThb II0MAAb Kpyra.

BoiBoauTh popmyabl (B rpayCHON U pajiuaHHON Mepe) AT
JUIMH OYT, TUIOAJEe CEKTOPOB M CErMEHTOB C ONOPOM Ha
BOIIPOCHBI I1JIaH.

BoruncasaTy 1wiomanu QGUryp, BKIIOYAIOMIUX 3JIEMEHTHI
OKpY)XHOCTH (Kpyra) C ONOpPOH Ha  CIPABOYHYIO
UH(OpMaILIHIO.

HaxoauTh mioniaam B 3afa4yax pealbHOU KU3HH.
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JIBU>KEHUS TIIOCKOCTH, 6 4.

*TlonsATHE O IBMKEHUHU IIIIOCKOCTH.

[TapannenpHblil nepeHoc, NOBOPOT U cumMmeTpust. Ocu
U LEHTPbl CHMMETPHH.

[Ipocreiinyie npuMeHeHNs! B pEILIEHNN 3aa4u™.

Pa3zoupars  npumepsl,  WUIIOCTPUPYIOLIUME  IOHATHUSA
JBUKEHUS, LIEHTPOB U OCE CUMMETPHUHU.

@D opMyJIMPOBATH OIPENEICHUS MApAIEIIBHOTO IEPEHOCA,
IIOBOPOTa M OCEBOM CHUMMETPUM C BHU3YaJIbHOM OIIOPOM.
HaxoauThs HENOABMKHBIE TOUKH 110 00pasLy.

HaxoauTh LEHTPHI ¥ OCH CUMMETPHIA POCTEHITNX GUTYD 110
o0Opasiy.

*TIpuMeHATH NAPAJLICIbHBIN NEPEHOC U CHUMMETPHUIO IIpU
peLIeHNH TeOMETPUUECKUX 3a1a4 (pa30uparh MpUMEpHI).
Hcnmosb30BaTh sl IOCTPOCHUS M UCCIIEIOBAHUM UG POBBIE
pecypchL.®

[ToBTOpenue, 0600MIeHNE U
cHcTeMaTH3amnus 3HaHui, 7
9.

[ToBTOpEHNE OCHOBHBIX MOHSTHHA U METOJIOB KypCOB
7—9 xiaccoB, 0000IEHNE H CUCTEMATH3aLIMsT 3HAHUI.
[Ipocreiiie reomerpuyeckue GUIypbl U HX
cBolicTBa. MI3MepeHne reoMeTpu4ecKuX BEIHYHH.
TpeyroybHUKH.

[TapannensHbIe U EPIICHAUKYSPHBIC TIPSIMBIE.
OKpyXHOCTh M Kpyr. ['eoMeTpruuecKue MmoCTpOEHUS.
VYrael B OKpY)KHOCTH. BnucaHHble W ONMCaHHbBIC
OKPYXHOCTH MHOTOYTOJIbHUKOB.

[Ipsimast u OKPYXHOCTb.
YeThIpEXYyTrobHUKHY.
YEThIPEXYTOJIbHUKU.
Teopema Iludaropa u Hayana TPUTOHOMETPUHU.
Pemenue o6mux TpeyroibHUKOB.

[IpaBUsIbHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanust mnockoctu. JImxkenus. IlomooOwue.
Cummertpust.

IInomans.  Breruncinenue
no100HBIX (Uryp.
JlexapTOoBbI KOOPAMHATHI HA MJIOCKOCTH.
BekTopsl Ha MIOCKOCTH.

Brmcangnple ©  ommMcaHHBIE

mwiomaneii. [lnomanu

OnepupoBaTh MOHATUSIMU: QUTypa, TOUKA, MpsAMasi, yroil,
MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIH M  PaBHOCTOPOHHUI
TPEYTOJbHUKH, MPSIMOYTOJIbHBI TPEYroibHUK, MEAnaHa,
OuccekTpuca M BBICOTA TPEYrOJbHUKA, Mapaieiorpamm,
poMO, TPSIMOYrOJIbHUK, KBaApaT, Tpameuus; OKPYKHOCTb,
KacaTeJIbHasl; PaBEHCTBO U Mojo00ue Guryp, TpeyroibHUKOB;
NapauIe]IbHOCTh W IEPHEHIUKYISIPHOCTh MPSAMBIX, YIOJ
MEXAY MPSAMBIMH, CHMMETPUS OTHOCUTEIBHO TOYKH U
OpsIMOM; JJIMHA, PAcCTOSHUE, BEIWYMHA YIJIA, IUIOLIAIb,
HEPUMETP.

HUcnoab3oBars ¢GopmMyJbl: IepuMeTpa U IUIOLIAIH
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY)KHOCTH M IIJIOLIAIU Kpyra,
00BEMa MPSIMOYTOJIBHOTO Mapajuleenunesa.

OnepupoBaTh NOHATHAMM: IPSAMOYTOJIbHAas CUCTEMA
KOOpJAMHAT, BEKTOP; MCHOJIb30BaTh OTU IOHATHS IS
IIPEJICTABJICHUs] IaHHBIX U PEIICHUs 3a7ad, B TOM YHUCIIE U3
JPYrux y4eOHBIX MPEIMETOB.

Pematp 3ajauyM Ha NIOBTOPEHHME OCHOBHBIX IOHSTHH,
WUTIOCTPALMIO CBA3EH MEXKIy pa3iIM4HBIMU 4acTAMH Kypca.
Boi0upaTs MeTo Ul PELLICHUS 3aJa4H.

Pemiathb 3a1aun U3 MOBCETHEBHOM KU3HU.
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Bcero:

| 68

TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOT' O KYPCA «BEPOSITHOCTDb 1 CTATUCTHKA»
(IO TOJIAM OBYYEHMUS)

7 KJIACC

HaumeHnoBaHnue
pasnaesa (TeMbl)
Kypca. KosnuecTBo
JacoB

OcHoBHOE CoaepiKaHue

OcHoOBHbIE BHIbI IeSITEJILHOCTH oﬁyqamumxca

[IpencraBnenue
JTAaHHBIX, 7 4.

[IpencraBnenne naHHpIXx B Tabmuuax. [lpaktudeckue
BBIYKCIIEHUS! N0 TAaOIMYHBIM JaHHBIM. V3BieueHue u
UHTEepIpeTanuss TaONMYHBIX JaHHBIX. [IpakTuueckas
pabota «Tabmuib.

I'padmyeckoe mpeacTaBieHne JaHHBIX B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOWATHIX) JuarpamMm. UYUrteHue u
MocTpoeHue auarpamm. llpumepsl aemorpaguueckux
arpamm.

[IpakTuueckas pabora «Jluarpammsn.

OcBauBatr Ha 0a30BOM YpPOBHe CHOCOObI IPEICTABJICHUA
CTAaTHCTUYECKUX JAHHBIX W YHUCJIIOBBIX MAaCCHBOB C ITOMOIIBIO
TAOJIUI] ¥ JarpaMM C MCIIOJIb30BAaHHEM aKTyaTbHBIX H BaXKHBIX
TAHHBIX (memorpaduueckue JIAHHEIE, MIPOU3BOJICTBO
MPOMBIIUIEHHOM M CEJIbCKOXO3SIICTBEHHOM  MPOIYKIIUH,
0OIIIeCTBEHHBIC U TIPUPOIHBIC SIBICHHS ).

N3yuyate MeToabl paboThl ¢ TaOMMYHBIMM M TpapUueCKUMHU
MPEJICTABICHUSIMH JTaHHBIX C TIOMOIIBIO IIU(PPOBBIX PECYPCOB B
X0/JIe IPAKTUYECKUX padoT (C HAIPaBJIAIONMIEH TOMOIIBIO).

OmucarensHas
CTaTHUCTHKA, 8 U.

Uucnossie Habopel. CpenHee apupMeTHIECKOe.
Menuana 4rciioBoro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[IpakTueckas padota «CpenHUE 3HAUCHUSD).
Haubomnpimee u HauMeHbIIee 3HAYEHHS YHCIOBOIO
Habopa. Pa3max.

OcBauBaTh Ha 0230BOM YPOBHe NMOHSITHS: YMCIOBOI HaOoOp,
Mepa LEHTPaJbHOM TeHACHIUH (Mepa LEHTpa), B TOM 4YHCIe
cpenHee apu(METHIECKOe, MEJaHa.

OnuceiBaTh CTAaTUCTUYECKUE JAHHBIE C TOMOIIBIO CPEIHEro
apupmMeTHuecKkoro M Meauanel.  Pemate  3amaum  (c
UCIIOJIb30BAaHUEM 3PUTEIBHOM HATJIAHOCTH W/HMIM BepOanbHOU
OTIOPHI)

H3yuats cBoiicTBa CpeIHMX, B TOM 4YHCIE C TOMOIIbIO
IUQPPOBBIX pECypcoB, B XOJA€ MpPaKTUYECKUX paboT, (c
HAIPaBJIIOIEH TOMOUIBIO).
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OcBauBate Ha 0a30BOM YPOBHe MNOHATHSA: HauOOJbLICE H
HauMEHbIIIEE 3HAUEHUS YMCIOBOTO MacCcHBa, pa3max.

Pemarp 3amaum Ha BbIOOp crmocoba omMcaHMs JaHHBIX B
COOTBETCTBHHU C HpHpOILOfI JaHHBbIX W OCJIsIMHU HCCICA0BAaHHUA C
HaIIPaBJSAOIIEH TOMOIIBIO.

Crnyuaiinas
HM3MEHYUBOCTD, 6 4.

*CnyuvaiiHas U3MeHYMBOCTH  (mpumepsl). Yacrora
3HAYEHW B  MacCUBE JIaHHBIX. [’pynmupoBka.
I'ucrorpammel.

[Ipaktuueckas padota «CiydaitHasi U3MEHYHBOCTH». ™

*OcBauBaTh MOHATHS: YAaCTOTA 3HAYCHUN B MAacCCUBE JAHHBIX,
rPYNIMPOBKA JaHHBIX, TUCTOIPaMMa.

CTpouts rucrtorpaMmmsl o oOpasiy

OcBauBaTh rpaduyecKkue NPEACTABICHUS pa3HbIX BHUJOB
CIIy4aiilHOM M3MEHYMBOCTH, B TOM YHCJIE C MOMOIIbIO HU(POBBIX
pecypcoB, B X0Jie IPaKTUYECKOI paboThl. ™

BBenenune B Teoputo
rpados, 4 u.

*T'pad, BepmmHa, pebpo. IlpencraBieHue 3amaum C
nomouneio rpada. CreneHb (BaJEHTHOCTb) BEPUIMHBI
Uucno pébep u cymMmapHas cTerneHb BepmmH. llens u
uuki. [Tyte B rpade. [Ipencrasnenue o cBI3HOCTH Tpada.
O6xon rtpada (siinepoB myTh). llpencraBmenue 00
OpUEHTHUPOBAaHHBIX rpadax.*

*QOcBauBaTh NoHsATHSA: Tpad, BepmmHa rpada, pedpo rpada,
CTENeHb (BaJICHTHOCTh BEPILIUHBI), LIETIb U IUKJI.

OcBauBaThb NOHATHA: TyThb B rpade, SUIEpPOB MyTh, 00XOI
rpada, opueHTUPOBaHHBIN Tpad.

OOcyxaaTh pelleHue 3aJa4d Ha IOUCK CYMMBI CTEIEHEH
BepIIMH Tpada, Ha MOUCK o0xona rpada, Ha MOUCK MyTeHl B
OPUEHTUPOBAHHBIX Tpadax ¢ HAMPABISAIOLIEH TOMOIIBIO.
OcBauBaTh CNOCOOBI NPEACTABICHUS 3a/1a4 U3 Kypca anreOphl,
FEOMETPUH, TEOPUU BEPOSITHOCTEH, IpPYrux MpeIMeTOB C
nomotplo TpadoB (KapThl, CXEMBI, SJEKTPUYCCKUE IIEMH,
(GyHKIIMOHATIBHBIE COOTBETCTBHS) Ha IpUMepax. *

BepositHocTh 1
4acToTa CIIy4aifHOro
coOBITHS, 4 .

*CnydaliHBIN OTIBIT M CIy4aitHOe coObITHE. BeposSTHOCTH
U 4actota coObiTUA. Ponab  MajoBeposTHBIX U
MPAKTUYECKU JIOCTOBEPHBIX COOBITUN B MpPUPOAEC U B
obmiectBe. MoHeTra M wWrpajgpHas KOCTb B TEOPUU
BEPOSATHOCTEU.

[IpakTuueckas pabora «HacroTa BbIaeHHs Opiay.*

*OcBauBaTh TMOHATHS: CIy4YailHbIII ONBIT M CIydalHOE
coObITHE, MAaJOBEpPOSITHOE M MPAKTUYECKH JOCTOBEPHOE
coObITHE.

M3yyarh 3HAYMMOCTh MAJIOBEPOSTHBIX COOBITUN B MPUPOIE U
00IIIeCTBE Ha BaKHBIX NMpUMEpax (aBapuu, HECYACTHBIE CIyYau,
3aluTa MepcoHaNbHON HH(pOpMalnK, epeaaya TaHHbIX).
H3yuaTrs poiib  KJIACCMYECKMX BEPOSTHOCTHBIX  MoJelei
(MoHeTa, UrpajibHasi KOCThb) B TEOPHUH BEPOSTHOCTEH.
Ha6monath W HM3y4aThb YacTOTy COOBITMM B IPOCTBIX
HKCIIEPUMEHTAX, B TOM YHCJIe C IOMOIIbIO HU(POBBIX PECYPCOB,
B X0JI€ MPAKTUYECKON paboThI. *
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IToBTOpPATH U3y4EHHOE U BHICTPANBATH CUCTEMY 3HAHUM.
PemaTts 3agauyM Ha NPEACTaBICHUE M ONUCAHUE JAHHBIX C
IOMOULIBI0 M3YYEHHBIX XapaKTEPUCTHUK C  HAIpaBJISAIOLIEH
HOMOILBIO.

O0cy:k1aTh NpUMeEPBI CIIy4aliHbIX COOBITUN, MaJIOBEPOSATHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIY4YalHBIX COOBITHH, UX POJU B

O0001menue,
CHCTEMAaTHU3alIH
3HAHUMH, 5 4.

[IpencraBnenune paHHbIX. OnucarenbHas CTATUCTHKA.
BeposTHOCTB ClTy4aiiHOTO COOBITHSI.

IIPUPOJIE U )KM3HU YEIIOBEKA

Bcero: 34
8 KVIACC
HaumenoBanue OcHoBHoOe coepkaHue OcHoBHbIE BU/IbI /1eSIT€IbHOCTH 00y4alOIINXCst
pasaesa (TeMbl)
kypca. KoniuvecrBo
4acoB

[ToBTOpenue kypca 7 | IlpencraBnenne pgaHHbIX. | [I0BTOPSAITH M3Y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Kjacca, 4 4. OnucarenpHast Pemars 3agaum (Mo BM3YyaJIbHOM OmOpe) Ha MPEACTABICHUE U ONKMCAHUE JAHHBIX C
cratuctuka.  CayyailHas | IOMOLIBIO U3YYEHHBIX XapaKTEPHUCTHK.
n3MeHunBoCcTh. Cpennue | PemaTh 3aga4u (10 BU3yaJibHOM ONOpe) Ha MPEACTABICHUE IPYNIIMPOBAHHBIX JAHHBIX U
YUCIIOBOTO Habopa. OIUCAHUE CIYyYalHON N3MEHYUBOCTH.
Crnyuaiinble coObITHA. | PemaTh 3agaun (Mo BU3yaJbHOM OMOpe) Ha ONpe/IeiieHHe YacTOThl CIy4aiiHbIX COOBITUH,
BeposiTHOCTH M 4acTOTHI. | 0OCYX/IEHHE TMPUMEPOB CIIy4ailHBIX COOBITHI, MAaJOBEPOATHBIX M MPAKTUYECKU
Kiaccnueckue MOJENHU | JOCTOBEPHBIX CIIy4alHbIX COOBITHI, UX POJIU B MPUPOJIE U KUZHU YETIOBEKa.
TEOPUU BEpPOSITHOCTEM:
MOHETa MW  WUrpajibHast
KOCTb.

OnucarenpHas *Otwionenus. Jucnepcus | *OcBanBaTh NMOHATHSI: JUCIEPCHS M CTaHJAPTHOE OTKIOHEHHE, HCIOIb30BaTh 3TU

CTaTUCTHUKA. YHUCJIOBOIO Habopa. | XapaKTepUCTHKU JJIsl OMIMCAHUS PACCEUBAHUS JTAHHbBIX.

PacceuBanue nanublX, | CTaHZapTHOE OTKJIOHEHHE | YYACTBOBAaTh B OOCY:KIEHMH THIOTe3bl 00 OTCYTCTBHUM WJIM HAJIWYMU CBS3H 110

4 . YHUCJIOBOIO Habopa. | IuarpaMmmaM pacceuBaHusl.
Juarpammel CTpouTh 1MarpaMMbl pacCEMBaHMs 110 MMEIOIIMMCS JAaHHBIM, B TOM YHCJE C INOMOIIbIO
pacceuBaHmus.* KOMITbI0TEpa (M0Clie COBMECTHOTO aHanu3a).*

MHoxecTBa, 4 u. MHOXecTBO, OcBanBaTh NOHSITHSI: MHOXKECTBO, JJIEMEHT MHO>KECTBA, IIOJIMHOXKECTBO.
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o aMHOkecTBO. Oneparuu
Hazjg MHOXECTBaAMU:
00beAMHEHHE,
nepeceueHue,
JOTIOJTHEHHE.
ornepauun
MHOXECTBaAMM:
MIePEMECTUTENBHOE,
COYETaTeNbHOE,
pacrpenenuTeNsHoe,
BKJIIFOUYCHUA.

I'padmueckoe
MIPEJICTABICHIE MHOYKECTB.

CaoiicTBa
HaJ

BbInoHsITH Onepanuu HaJl MHOKECTBAMH: 00bEMHEHUE, TIEpECeUCHUE, TOTIOTHEHHE (I10
obpa3siy).

Hcnonb30BaTh CBOHCTBA: IMEPEMECTUTENIBHOE, COYETATEIBHOE,
BKJIIOUEHUS (C UCIIOJIb30BAHUEM BU3YaJIbHOM OIOPHI).
Hcnoan3oBaTh TpaduyuecKoe TPEACTABICHHE MHOXKECTB TIPH OIHMCAHUH PEATbHBIX
IPOLIECCOB U SIBJICHUM, MPU PELICHUM 337a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M KypCOB (C
MCII0JIb30BAHUEM BU3YAJIbHOM OIOPBI).

pacnpeienuTensHoe,

BepostHOCTB
CITy4aitHOTO COOBITHA,
6 4.

DneMeHTapHbIE COOBITHS.

Cnyyalinbie COOBITHSI.
biaronpusTcTByromue
dJIeMEHTapHbIE  COOBITHSI.
BepostHoctn  coOBITHIA.
OnbIThI c
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMU
coopTusMu.  CiydaifHbIHI
BBIOOD.

[IpakTrueckas padota
«OIEBITEI C

OcBauBaTh Ha 6230BOM YPOBHE MOHATHSA: 3JIEMEHTAPHOE COOBITHE, CIy4ailHOE COOBITHE
KaK COBOKYIIHOCTH 6J'IaFOHpI/I$[TCTBYIOI]_[I/IX OJICMCHTApPHBIX CO6I)ITPII>i, PaBHOBO3MOKXHBIC
AJIeMEHTapHBIC COOBITHS.

Pemath 3aaum Ha BBIYUCIIEHNE BEPOATHOCTEN COOBITHI 1O BEPOSATHOCTSIM 3JIEMEHTAPHBIX
COOBITHH CIy4alHOTO ONBITa (C HCIOJIB30BAHUEM 3PUTEIBHONW HATJISIAHOCTH W/WIIK
BEepOAIIBHOM OTIOPHI).

PemaTth 3a1a4n Ha BBIUKCICHHE BEPOSITHOCTEH COOBITHI B OMBITaX C PaBHOBO3MOKHBIMU
JJIEMEHTAPHBIMU COOBITHSIMH, B TOM YHCJI€ C TIOMOIIbIO KOMIBIOTEPA (C UCHOIB30BAHUEM
3pUTEITHLHON HATJISATHOCTH W/WIHA BepOATbHOM OTIOPHI).

IIpoBoaMTL W M3y4YaTh ONMBITHI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAapHBIMHU COOBITHSIMH (C
UCII0JIb30BAHUEM MOHET, UTPaJIbHBIX KOCTeii, IPYTUx Mozeneit)
B XO/JI€ MPAKTUYECKOM paboThl (C UCIOIb30BAHUEM BU3YAJIbHON OIOPHI).

PaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU
COOBITHSIMID.
Brenenue B Teopuro *Jlepeso. CpoiictBa | *OcBamBaTh NMOHATHSA: JIEpeBO Kak rpad Oe3 IMKIA, BUCSYAs BepIIMHA (JIHCT), BETBb
rpa¢os, 4 4. JiepeBa:  CIMHCTBEHHOCTH | JepeBa, MyTh B JIEPEBE, AUAMETP JepeBa.
MyTH, cymecTBoBaHue | M3yuaThb cBolicTBa JepeBa: CyIECTBOBaHME BUCSYEH BEPILUHBI, €AWHCTBEHHOCTb ITyTH

BHUCSUEH BCPIINHBI, CBA3b
MCKY YHUCIIOM BCPIIWMH U

MEX]y ABYMS BEpIIMHAMU, CBSI3b MEX/Ty YMCIOM BEPILIMH U YUCIOM pEdep.
Y4yacTBOBaTh B 00CY/KACHUH PelIeHUsI 32/1a4M Ha IIOMCK ¥ IIEPEYHCIICHUE ITyTeH B IEPEBE,

90




guciom pédep. IlpaBuio
YMHOKEHUs. ™

OTIpe/ieNIeHne Ynciia BepnH win pédep B aepese, 00xXo1 OMHApHOTO JepeBa, B TOM YHCIE C
IPUMEHEHUEM IIPABUJIA YMHOKEHHUSL. ™

Cnydaiinbie coObiTs, | *IIpoTHBOMONIOKHOE *OcBauBaTh NOHATHUSI: B3aHMHO TPOTUBOMOJIOKHbIE COOBITHS, ONIEPAIIH HAJ COOBITUSIMH,
8 u. coObITHE. Juarpamma | 00beIMHEHHE U TIepecedeHne coObIThH, tuarpamma Ditepa (Diinepa—BeHHa), coBMecTHBIE
Ditnepa. OObeAMHEHUE U | © HECOBMECTHBIE COOBITHSL.
IepeceycHue coObiTHil. | U3ydyaTh TeopeMbl O BEPOATHOCTH OOBEIMHEHMs NBYX COOBITHH ((HOPMYIBI CIOXKEHHS
HecoBMmecTHbIE COOBITHS. | BEpOSITHOCTEH).
®opmyna CIIO)KEHUS | YYacTBOBAaTh B OOCY’KIEHHMHM pelleHHsl 3aJa4yM, B TOM YHUCJIE TEKCTOBBIC 3a/Ja4d Ha
BeposiTHOcTel.  IlpaBuiio | onpenenenue BeposiTHOCTEN OOBEANHEHUS U MepeceyeHus] COOBITHI C TOMOIIbIO YHCIOBO M
YMHOKEHHUS npsiMO, Tuarpamm Diiiepa, POpMYIIbI CII0KEHUS BEPOSITHOCTEH.
BeposiTHOCTEH. VYcinoBHas | OcBamBaTh TOHSITHS: TPaBUJIO YMHOXEHHUS BEPOSATHOCTEH, YCJIOBHash BEPOSATHOCTb,
BEPOSITHOCT. HE3aBUCUMBIE COOBITHS IEPEBO CITYYaitHOTO OTIBITA.
HezaBucumble  coObiTus. | M3yuaTh cBoicTBa (ONPEIEICHUs) HE3aBUCUMBIX COOBITUH.
[IpencraBnenue Y4yacTBOBaTh B OOCY’KIE€HHMHM pelleHHs] 3aJa4yd Ha ONpEJEJCHHE U HCIOJIb30BAHUE
CIIy4aiiHOTO HE3aBUCHUMBIX COOBITHIA.
JKCIIEPUMEHTAa B  BHUJAE | YYACTBOBATh B OOCY)KIEHHHM pelleHHsl 32/a4Yd Ha TOUCK BEPOSATHOCTEH, B TOM 4HCIE
nepeBa.™ YCIIOBHBIX, C MCIIOJIb30BAaHUEM JIepeBa CIIy4ailHOTo OmbITa. *
O60061enue, IIpencraBnenne naHHbIX. | [IOBTOPATH N3y4EHHOE U BHICTPAUBATH CHCTEMY 3HAHUIA.
cucTeMaTH3anus OmnucarenbHas PemaTh 3amaydm Ha MpPEICTAaBICHME M OIMCAHUE [aHHBIX C IOMOIUBIO H3y4EHHBIX
3HaHUH, 4 4. CTaTUCTHUKA. I'padpl. | xapakTepuCcTHK (C UCTIOJIB30BaHUEM BU3YAIBHOM OIMOPHI).
BeposiTHOCTh ciydaifHOTO | *Y4yacTBOBaTh B 00CYKI€HUH PelIeHUsI* 3a1auM C IpUMEHEHNEM rpadoB.
COOBITHSL. OneMenTs! | Pemath 3a1aund Ha Hax0)KJEHHE BEPOSITHOCTU CIy4alHOIro COOBITHS IO BEPOATHOCTSAM
KOMOUHATOPHKHU. JJIEMEHTAPHBIX COOBITHII, B TOM YHCJIE B OMNbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSAMH (C BU3yaJIbHOM OTIOPO).
*YyacTBOBaTh B OOCY:KIE€HMH pelleHus™ 3aJauyM Ha HAXO0XJICHHE BEpPOSTHOCTEHN
00BeMHEHUS U TepeceueHus] COOBITUH, B TOM YHCIIE HE3aBHCHUMBIX, C HCIOJIb30BAaHUEM
rpaduuecKkux MpeacTaBICHU U IepeBa CIy4ailHOro OmbITA.
*Y4acTBOBATH B 00CY:KIEHNH PelleHus™ 3a1aui Ha [epedyrciIeHne KoMOuHauii (qucia
MEPEeCTaHOBOK, YMCJIa COYCTAHMI), Ha HAXOXK/ICHUE BEPOSITHOCTEH COOBITUI ¢ MPUMEHEHUEM
KOMOMHATOPHKH, B TOM YHCJIE C UCTIOJIB30BaHUEM TpeyroibHuka [lackans.
Bcero: 34
9 KJIACC

91




HaumeHnoBanue
pa3neJia (Tembl)
kypca. KoniuyecrBo

OcHoBHOe coepkaHue

OcHOBHbBIE BH/bI 1€ATCJIBHOCTH oﬁyqamumxca

4acoB
[ToBTopenue xypca 8 | IlpencraBnenne  naHHbIX. | [IOBTOPATH U3YyYEHHOE U BBICTPAMBATH CHCTEMY 3HAHUM.
KJacca, 4 4. OnucarenpHasi cTaTUCTHKA. | PemaTh 3aJa4u Ha IPEICTABICHNUE U ONKUCAHUE JAHHBIX.
Omnepanmu Haj coObiTusiMU. | PemaTh 3a1ayn Ha HAXOKJCHHUE BEPOSITHOCTEH OOBEIMHEHHS U MEePECeYeHus] COOBITHH, B
HezaBucumocTs COOBITHI. TOM YHCIIC HE3aBUCHUMBIX, C HCIOJb30BAHHWEM TpapHUUECKUX IPEICTaBICHUA M AepeBa
CIIy4ailHOTO OIIBITA.
Pematp 3a1aum Ha NepeyUciieHne KOMOMHAIMM (YKciia NepecTaHOBOK, YHCia COUYETaHU),
Ha HaXO0’KJIEHUE BEPOSTHOCTEH COOBITUN C MPUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIE C
MCI0JIb30BaHUEM TpeyroyibHUKa [lackains
DJIEMEHTHI KomOunatopHoe mnpasuio | OcBauBaTh Ha 0a30BOM YPOBHe TOHSITHSI: KOMOMHATOpPHOE NPAaBUJIO YMHOXKEHUS,
KOMOMHATOPHKH, yMHOKeHus. [lepecTaHOBKH. | ynopsiioueHHasi mapa, Tpoiika OOBEKTOB, IepecTaHOBKa, (akTopuan 4ucia, coueTaHHe,
4 . @axkrtopuan. CoderaHuss U | 4UCIO codeTaHuil, *TpeyronpHuk [lackans.*
YHCIIO coueTanuil. | Pematp mpocTeilimme 3agauM  Ha [EpEUMCICHHE YINOPSIJAOYEHHBIX TMap, TpOeK,
*Tpeyronpauk  [lackans.® | mepedncrieHue MEPECTaHOBOK M COUETAHUM 2JIEMEHTOB PAa3IMYHBIX MHOXKECTB (110 00pasily).
[IpakTnueckas pabota | PemaTh nmpocreiinme 3aga4yu Ha IPUMEHEHHUE YUCIIa COUETaHMil B anredpe (CokpauiéHHoe
«Bprancnenue yMHOXeHHUe, OnHOM HbI0TOHA) (C HampaBJIsIIOIIEH TOMOIIBIO).
BEPOSITHOCTEN ¢ | PemaTp, mpuMeHsisi KOMOMHATOPUKY, 3a]]a4l HAa BBIYUCIIEHUE BEPOSITHOCTEH, B TOM UUCIIE
HCIIOJIb30BaHUEM C TIOMOIIIBIO 3JIEKTPOHHBIX TAOJIHII B XOJ€ MPAKTHIECKOW paboThI (C BU3YAIbHOM OMOPOH).
KOMOMHATOPHBIX  (YHKITUH
AJIEKTPOHHBIX TAOIHID.
I'eomerpuueckas *TeomeTpuyeckas *OcBauBaTh NMOHSTHE TEOMETPUUECKON BEPOSTHOCTH.
BEPOSATHOCTH, 4 4. BEpOSTHOCTb.  Ciy4aliHBIN | Y4acTBOBaTh B 00CY:KIeHMHU pellleHUs 3aJa4i Ha HAX0)KJICHUE BEPOATHOCTEH B OIIBITAX,

BBIOOD TOUKH W3 (DUTYPHI HA
IUIOCKOCTH, U3 OTpE3Ka, U3

JIYTU OKPY>KHOCTH.*

MMPEACTAaBUMBIX KakK BBI60p TOYEK M3 MHOI'OYroJIbHHKa, Kpyra, OTpE3Ka HWIN Oy
OKPY’XKHOCTH, YUCIIOBOT'O HpOMC)KYTKa*

HcnprTanus
bepuymnu, 6 u.

HcneiTanue. Ycenex u
Heynauda. Cepusi UCTIBITAHUM
bi o) MEepBOTO ycnexa.
Hcnbitanus bepuyu.
BepostHocTH  CcOOBITHI B

OcBanBaTh Ha 0a30BOM YpPOBHe IOHSITHSI: HCIBITAaHHE, 3JIEMEHTApHOE COObITHE B
UCTIbITaHUU (YCIIEX U Hey/a4a), Cepusl HCIBITAaHUN, HACTYIIJICHHUE [IEPBOro ycnexa (Heyaaun),
cepus ucnbiTaHui bepryim.

PemaTh mpocreiiime 3a1aun Ha HAX0XKJICHUE BEPOSITHOCTEN COOBITUI B CEpUH UCTIBITAHUI
JI0 TIEepBOro ycrmexa, B TOM YHCIe C NpUMEHEHHEM (OPMYIbl CYMMBI I'€OMETPUYECKOM
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cepuu UCTIBITAaHUN | IPOTPECCUH (C OMOPOii Ha CIIPABOYHYIO HH(OPMAIIHIO).
bepuymnu.  Ilpaktuueckas | Pemarh mpocreiimide 3agauyd Ha HaX0XJIEHUE BEPOSATHOCTEH >JIEMEHTAapHBIX COOBITHH B
pabota «McnblTaHus | cepUM UCIBITAHUM bepHyuM, Ha HaX0KAECHUE BEPOSTHOCTH ONPEAECIEHHOIO YHUCIA YCIIEX0B
bepnymnmy. B CEpuM UCTIbITaHUM bepHyim (¢ BU3yaabHOM OMOPOiA).
H3yuaTh B X0/1¢ NPAKTHYECKOH PadOThI, B TOM YHUCIIE C MMOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTHU B CEPUU UCIBITAaHUN bepHysum
Cnyuqaitnas Cnydaiinas BenuuuHa U | OcBOMTH Ha 0a30BOM YpOBHe NMOHATHS: ClIydaiiHas BEIUYMHA, 3HAYECHUE CIIy4alHOM
BEJIMYMHA, 6 4. pacupeneneHue BEJINYUHBI, PACIIPEACICHUE BEPOSTHOCTEM.
BEPOSATHOCTEM. N3yuath 1 00CyKIaTh IPUMEPHI JUCKPETHBIX U HEMPEPBIBHBIX CIy4allHbIX BEIMUYUH (POCT,
MatemaTtuueckoe OKHUJaHHE | BEC ~ 4YeNOBEKa,  YWUCICHHOCTh  HAceleHus, Jpyrue  HU3MEHUMBBIE  BEJIMYUHBI,
U JIMCIIEepCHsl CIIy4ailHOM | paccMaTpHUBaBLIMECS B Kypce CTATUCTHKH), MOJIEIbHBIX CITy4allHbIX BEIMUUH, CBSI3aHHBIX CO
BEJIMYMHBI. [Tpumeps! | caydailHBIMU OnbITaMH (OpOoCaHre MOHETHI, UTPATILHONU KOCTH, CO CITy4aliHbIM BBIOOPOM U T.
MaTeMaTHYeCKOTO I.).
OKUJJaHUS Kak | OcBauBaTh Ha 0a30BOM YpPOBHe IOHSITHUSI: MAaTEMAaTHYECKOE OKHIAHHUE CIIy4alHOU
TEOPETUYECKOTO0  CPEJIHErO | BEIMYMHBI KaK TEOPETHYECKOE CpPEAHEE 3HAYCHHE, TUCIEPCHUs CIIy4alHOW BEIWYUHBI Kak

3HAYEHUS BEJINUYNHEI.
TTousTie 0 3aK0HE OONBITUX

YHUCell. N3mepenne
BEPOSITHOCTEH € MOMOUIBIO
4acToT. [Ipumenenue

3aKOHA OOJIBIIINX YHCEIL.

aHaJIOT IMCIIEPCUH YKCIIOBOTO Habopa.

PemiaTh 3aga4M Ha BBIYMCICHHE MATEMaTHICCKOTO OXHJIAHUS W JTUCTICPCUU JTUCKPETHOM
CIIydailHOM BEJIMYHUHBI 10 33JaHHOMY PAcCIpe/eNICeHUI0, B TOM UYHMCIe 3a/1a4, CBSI3aHHBIX CO
CTPaxOBaHHUEM M JIOTEPESIMH (C HAIMIPABJISIONICH TOMOIIIBIO).

3HAKOMHUTBCSI C MATEMAaTUYECKUM OKHUJIAHUEM U TUCIIEPCUEN HEKOTOPBIX PACIIPENEIICHHM,
B TOM YHCJIE paclpeieIeHUs CIIyyalfHOM BEIHUMHBI «YHCIIO YCIIEXOB» B CEPUU HCTIBITAHUMN
bepnynnu.

M3yyaTh 4acToTy COOBITHSI B TOBTOPSIOIIMXCS CIIy4alHBIX OIBITaX Kak CIydalHYyIo
BEJIMUUHY.

3HAKOMHTBCSI C 3aKOHOM Oousbliux uucen (B ¢opme bepnymiu): mpu Oonibiiom uducie
OTIBITOB YacCTOTa COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemarp 3a1auym Ha M3MEPEHHE BEPOATHOCTEHW C TMOMOIIBIO YacTOT (C HAIpPaBIAOIIEH
MTOMOIIIBIO).

O0cykaaTh poJib 3aKOHA OOJIBIIMX YHCEN B 0O0CHOBAaHMH YaCTOTHOIO METOJIa U3MEPEHUS
BEPOSITHOCTEH.

OO0cykmaTh 3aKOH OOJBIIMX YHCENl KaK MPOSBIEHHE CTaTUCTHUYECKOM YCTOWYMBOCTH B
W3MEHUYUBBIX SBJICHHIX, POJIb 3aKOHA OOJIBIINX YMCEN B MPUPOJE U B )KU3HU YEIIOBEKA.
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O06o0611eHNE U

[IpencraBnenue  JaHHBIX.

HOBTOpﬂTL HN3YYCHHOC U BBICTPAUBATh CUCTEMY 3HAHUM.

KOHTPOJIb, OnucarenpHas CTaTUCTHKA. | PemaTh 3aga4m Ha MPEACTABICHUE U ONUCAHUE JTAHHBIX.

10 4. BepostHocTh  ciydaiinoro | Pemiath 3agauM Ha HaXOXXKJIEHUE BEPOSITHOCTEH COOBITHMH, B TOM YHCJIE B OTBITAX C
COOBITHSL. DNEeMEHTHI | PABHOBO3MOKHBIMH ~ DJIEMEHTAPHBIMU ~ COOBITUSIMH, BEPOSITHOCTEH OOBEAMHEHUS U
KOMOWHATOPHUKH. NepeceueHrsi COOBITUM, BBIYUCIATH BEPOSITHOCTH B OIBITAX C CEPUSAMHU CIy4alHBIX
CnydaiiHple BEJIMYMHBI U | UCTIBITAHUN
pacrpeaeneHus.

Bcero: 34
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