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Pabouast mporpamma mo ydeOHOMY mpenmery «MaremaTtuka» (06a30BbIit
ypoBeHb) (mpeamerHas oOmactb «Marematnka W uH(poOpmaruka»)  (manee
COOTBETCTBEHHO — IIporpaMMa [0 MaTeMaTHKe, MaTeMaTHKa)  BKJIIOYAET
HOSICHUTEIBHYIO 3aIIMCKY, COIepKaHUE 00YUEHHUS], IFITaHUPYEMBbIE PE3YIbTaThl OCBOCHUS
IpOrpaMMbl IO MaTeMaTHKE, TEMATUYECKOE MJIAHUPOBAHUE.

HOACHUTEJDBHAA 3AITMCKA

[Iporpamma mo matemaTuke [ oOydarommxcs 5—9 kiaccoB paspaboTaHa Ha
ocHoe ®I'OC OOO. B mporpamme 1Mo MareMaTHKE YYTEHbl WUJCH WU TOJOKECHHUS
Konnenuuu pa3Butus MmateMaTuueckoro oopasoanus B Poccuiickoit @enepariuu.

[IpeameToM MaTeMaTUKU SIBISIOTCA (PYyHIAMEHTAIBHBIE CTPYKTYPhI HAIIETO MUpPa
— TMPOCTPAHCTBEHHbIE (POPMBI MU KOJMYECTBEHHBIE OTHOIICHHS (OT MPOCTEHIINX,
YCBaMBAaE€MbIX B HEMOCPEJICTBEHHOM OIBITE, /10 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
IUIS Pa3BUTHS HAyYHBIX U MPUKIAIHBIX uaei). MaTtemarnueckue 3HaHUs 00€CTIEUMBAIOT
[IOHUMAaHWE NPUHLMUIIOB YCTPOMCTBA M MCIOJIB30BAHUSA COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHI0 COLHAIBHOM, HSKOHOMHMYECKOHM, IOJUTAYECKOU
nH(pOpManuy, NaIOT BO3MOYKHOCThH BBIIOJHATh PAaCYEThl U COCTABIATH AJITOPHUTMBI,
HaXoAUTb M  NPUMEHATH  (GOpMysbl, BIaAETh MPAKTUYECKUMU  NpUEMAMU
Tr€OMETPUYECKUX U3MEPEHUI U MOCTPOCHHM, YUTaTh MH(DOPMALUIO, MPEICTABICHHYIO B
BUJE TaONMIl, aUarpaMM MW TpapUKOB, XUTh B YCIOBUSAX HEONPEIEIEHHOCTH M
MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHI.

N3yuyeHnne mareMaTtuku (GopMUpPYET y OOyyaroumxcs MaTeMaTHYeCKUd CTUIIb
MBIIUICHUS, TPOSIBISIONIMNCS B ONMpPEAeIEHHBIX YMCTBEHHbIX HaBblKax. OOydaroniuecs
OCBaMBaIOT TakWe NPUEMBI W METOABI MBIIUICHUS, KaK WHAYKIUSA W JACTyKLUs,
000011IeHNe U KOHKpPETU3allus, aHaJu3 U CUHTE3, Kiaccu(uKaluus U cucTeMaTu3alus,
abctparupoBanue U aHanorus. OObEKTbl MaTEeMAaTUYECKUX YMO3aKIIOUEHUN, MpaBuia
UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MMOCTPOCHUM, CIIOCOOCTBYIOT
BbIpaOOTKE YMeHHUsI (HOPMYIUPOBATh, OOOCHOBBIBATH M JOKA3bIBATh CYXACHUS, TEM
caMbIM pa3BHUBAIOT JIOTMYECKOE MbllUIeHHEe. M3ydyeHne MaTemMaTHKu oOecTeyuBaeT
(GopMupOBaHHE aNTOPUTMUYECKOM KOMIOHEHTHI MBIIUIEHUS W BOCIHUTAaHUE YMEHUU
NEHWCTBOBaTh MO  3aJaHHBIM  QIrOPUTMaM, COBEPUIEHCTBOBAaTbh M3BECTHBIE W
KOHCTPYUpOBaTh HOBblEe. B mpolecce pemieHuss 3ajady  — OCHOBOW y4eOHOM
NEATEIbBHOCTH HA YPOKax MAaTeMAaTUKH — Pa3BUBAIOTCA TBOpPYECKAas W IPUKIIAIHAS
CTOPOHBI MBIIIUICHUS.

OOyueHue maTeMaTUKe JAET BO3MOXKHOCTh Pa3BUBAaTh Y OOYUYaIOIIMXCA TOUYHYIO,
palMoHaIbHYI0 M MH()OPMATHBHYIO pedb, YMEHHE OTOMpaTh HauboJjiee MOAXOIALINE
A3BIKOBBIE, CHUMBOJHMYECKHE, TpadUyecKue CpeACcTBa A BBIPAXKEHHUS CYXACHUU U
HAaIrJIAHOTO UX IIPEACTABICHHUS.



IIpy u3yyeHUM MaTEMaTHKH OCYIIECTBISAETCS OOLIee 3HAKOMCTBO C METOAAMM
NO3HAHUS JEHCTBUTEIBHOCTH, MPEACTABICHUSAMHU O MPEIMETE U METOAAX MAaTEMATHKH,
UX OTJIMYUH OT METOJAOB JPYIrUX €CTECTBEHHBIX M TyMaHUTapHbBIX HayK, 00
OCOOEHHOCTSIX MPUMEHEHNS MATEMATHKH JJIs PEIICHUS] HAYYHBIX U MTPUKIAAHBIX 3a7a4.

[IpuopureTHpiMU 1EIIMU OOyYeHHs MaTeMaTHKe B 5-9 kiaccax SBIISIFOTCS:

(opMUpOBaHUE LEHTPAIBHBIX MAaTEMATUYECKUX MOHATHNA (YUCIIO, BEIMYMHA,
reoMerpuueckas (urypa, mepeMeHHasi, BEpOSATHOCTb, (PYHKIHMs), 0OecCredrBaroIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHusl 00yUaIOUIUXCS;
MO/IBEICHUE 00YyYarOUMXCsl HAa IOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO B3aWMOCBS3U
MaTeMaTUKU W OKPYXaloLEero Mupa, NOHMMAaHUE MATEMATHKU Kak 4YacTh oOuiei
KYJIbTYpbl U€JIOBEUECTBA; PA3BUTHUE MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyyarolmuxcsi,  NO3HABaTEeIbHOM  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX  YMEHUH,
KPUTUYHOCTH MBIIUICHHS, WHTEpEca K M3YYEHUI0 MaTEeMaTUKH; (POPMHUPOBAHUE
(YHKUIHMOHATBHOW MAaTEMATHYE€CKOM TPAMOTHOCTHU: YMEHUS
pacrno3HaBaTh MPOSBICHUS MATEMaTUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PEANbHBIX >KM3HEHHBIX CUTYalUUSIX M IPU U3YYEHUH IPYIHMX YYEOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBHCHMOCTEd W 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HUX Ha A3BIKE
MaTEeMaTUKM M CO3/JaBaTh MAaTEMaTU4YECKHE MOJIEIM, MPHUMEHITh OCBOCHHBIN
MaTEMaTU4YECKUA anmapar Uil pPEIIeHHs PaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLIEHUBATH ITOJyYECHHBIE PE3YJIbTATHI.

OcCHOBHbBIE JIMHUM COJEp)KaHHs MPOrpaMMbl MO MaTemaTHke B 9-9 Kiaccax:
«Hucna u BeIUUCIEHU», «ANredpa» («Anredpanyeckue BhIpAXKEHUs», «YPABHEHUS U
HepaBeHCTBa»), «DyHkuun», «l'eomerpusi» («'eomerpuueckue Gurypsl U ux
cBOMCTBa», «/3MepeHre reoMeTpuuecKruX BEIUYUH»), «BeposaTHOCTh U CTaTUCTHKAY.
JlaHHbBIE JIMHUW Pa3BUBAIOTCS MapaJIeNIbHO, KaX/aas B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJHA OT JpyIrOW, a B TECHOM KOHTaKTe H
B3aMOJICICTBUH.

Coneprxanue nmporpaMMbl O MaTEMAaTUKE, paclpeAesi€HHOE MO ToJaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIMIHAIBHBIM
BOIpocaM  oOydaromuecss  OOpamainuch  HEOAHOKPATHO, 4YTOOBI  OBJAJCHHE
MaTeMaTHYECKUMHU TOHATUSAMH M HaBBIKAMHM OCYIIECTBISIIOCH MOCIENOBATEIBHO U
NOCTYIATEIbHO, C COOJIIOICHUEM NpPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAJIMUCh B OOIIyI0 CHCTEMY MaTEeMaTHMUECKHUX IMpEACTaBICHUI 00ydaromuxcs,
paciupsis 1 yriyOssist e€, 00pasysi IpOYHbIE MHOXXECTBEHHbBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maTemaTuka sBISETCS 005S3aT€IbHBIM YUEOHBIM
OpeIMETOM Ha YpOBHE OCHOBHOro o01iero obpaszoBanus. B 5-9 kiaccax maremaruka
TPAAUIIMOHHO M3YyYaeTCs B paMKaxX CIEAYIOIUX y4eOHBIX KypcoB: B 5—6 kjaccax —
Kypca «Marematuka», B 7-9 Kkjaccax — KypcoB «AnreOpa» (BKIHOYas 3JIEMEHTHI
CTaTUCTUKHM U Teopuu BepositHocTel) u «I'eomerpus». Ilporpammoii nmo maremaruke
BBOJMTCS CAMOCTOSITENIbHBIN Y4eOHbIN Kypc « BepOsITHOCTh M CTaTUCTHKAY.



OO61iee 4uCIO YacoB IS M3y4YeHUsS MaTeMaTUku (0a30BbI ypOBEHbL) Ha YpPOBHE
OCHOBHOTO o011ero obpazoBanuss — 986 vacoB: B 5 kiacce — 204 yaca (6 4acoB B
Heneno0), B 6 kimacce — 170 gacoB (5 wacoB B Heenio), B 7 kinacce — 204 gaca (6 gyacoB B
HeJneno), B 8 kiacce — 204 gaca (6 yacoB B Hefe0), B 9 kinacce — 204 gaca (6 yacoB B
HEJICITIO).

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIIPOI'PAMMBbI 1O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyeHne mMaTreMaTHKH Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs HAIpPaBIICHO
Ha JIOCTH)KCHHE OOYYarONTUMHUCS JIMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX
00pa3zoBaTEIbHBIX PE3YyJIbTATOB OCBOCHUS YUEOHOTO IIpeaMETA.

JIMYHOCTHBIE PE3YJIBTATHBI
JINYHOCTHBIE  pe3yJbTaTbl  OCBOCHHS  NOpOrpaMMbl IO  MaTEeMaTHKe
XapakTepu3yroTcs: 1) maTpuoTuyeckoe BOCIIUTAHHE:

MPOSBJICHUEM HMHTEpECa K MPOIUIOMY U HACTOAIIEMY POCCHUMCKOW MAaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHUAM POCCUHUCKUX MAaTEMaTUKOB U POCCUHCKOU
MAaTEMaTUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO 3THUX JOCTHMIKCHUW B JAPYTHMX HayKax H
MPUKJIAAHBIX cdepax;

2) rpamaaHCKOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpaklaHWHA M peai3aliy ero Mpas,
NPENCTAaBIICHUEM O MAaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHMPOBAHUS Pa3IAYHBIX
CTPYKTYp, SIBIICHUW, TPOIEAYp TPaKJAHCKOrOo oOIIecTBa (HarmpuMep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXKACHHIO DJTHYCCKHX MPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JTOCTH)KCHHI HayKHU, OCO3HAHHEM Ba)KHOCTHU MOpPAIbHO-
ATUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO; 3) TPY/10BOE BOCIUTAHHE:

YCTAaHOBKOW Ha AaKTHBHOE ydYacTHE B PEHICHUH MPAKTHYECKUX  3a]ad
MaTeMaTHYeCKON  HAmNpaBIEHHOCTH, OCO3HAHMEM BA)XXHOCTH  MaTeMaTHYECKOTO
oOpa3oBaHMsi Ha TPOTSHKEHWHM BCEW JKU3HU JUIsl YCIENMHON MpodecCHOoHATbHON
JESTEIbHOCTY W pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHAMBHUAYAIBHON TpaeKTOpHHM OOpa3oBaHWs W KU3HEHHBIX IUTAHOB C
y4€TOM JIMYHBIX HMHTEPECOB U OOIIECTBEHHBIX MOTpeOHOCTEH; 4) 3cTeTHYecKoe
BOCIIMTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHAIBHOMY U OCTETHYECKOMY  BOCHIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, peUICHWH, pacCyXIeHWH, YMEHUIO BHUICTDH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) IEHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTallMed B  JIEITEIbBHOCTH HA COBPEMEHHYI0 CHUCTEMY  Hay4YHBIX
MPECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS UEJIOBEKa, MPUPOIBI U
oOmiecTBa, MOHMMAHMEM MaTEMaTHUYECKOM HAyKH Kak cdepbl 4YeIOBEeuecKOi



NEATEeIbHOCTH, JTaloB €€ pa3BUTUS M 3HAYUMOCTH JUIS PAa3BUTHS ITUBHIM3AIIUH,
OBJIQJICHUEM SI3BIKOM MaTEMaTHMKH M MaTeMaTUYeCKOM KYJbTYpOH Kak CpeCTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM MPOCTCUIIMMH HaBbIKAMH  HCCJIEIO0BATEIbCKON
TESITCILHOCTH;

6) pusnueckoe BocnuTaHue, (OPMHPOBAHHE KYJIbTYPbl 310POBbSI M
IMOLMOHAIBLHOIO 0JIArONMOTyYHsl:

TOTOBHOCTBIO IPUMEHSATh MAaTEMAaTHUECKUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3/10pOBOTO 00pa3a *U3HU (370pOBOE NMUTAaHUE, COAJaHCUPOBAHHBIN PEXUM
3aHATAA W OTAbIXA, peryispHas (Qu3udeckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO
HaBbIKa pedekcrun, IpU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TaKOTO K€ MpaBa APYroro
YeJI0OBEKA;

7) 3K0JIOTHYECKOE BOCIIMTAHHE:

OpUEHTAalMEN HAa MPUMEHEHNE MATEMAaTUYECKUX 3HAHUM JIJIs1 pEUICHUs 3a1a
B 00JIaCTH COXPAHHOCTH OKPY>KAIOIICH Cpe/bl, INIAHUPOBAHUS MOCTYIKOB M OLIEHKU MX
BO3MOXXHBIX TIOCJHEACTBUM JJIi OKpPY’KalOIIEH Cpeibl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJIOTHYECKMX Mpo0JeM U MmyTed wuxX pemieHus; 8§) amanranms K
H3MEHAKIIUMCS YCJIOBHAM CONHMAJIbHOM W NPHUPOAHOH CpeAbl: TOTOBHOCTBIO K
NEUCTBUSIM B YCJIOBHUSX  HEONPENECIEHHOCTH, IMOBBIIEHUID  YPOBHA  CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JEATEeIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y
JIPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOW JESITEIILHOCTA HOBBIC 3HAHUSI, HABBIKU U
KOMITETEHIIUU U3 OMbITa APYTUX; HEOOXOIUMOCTHIO B JOPMHUPOBAHUU HOBBIX 3HAHUI, B
TOM uncie GopMyIupOBaTh
WJIey, TIOHSITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC paHEe HE U3BECTHBIX,
0CO3HaBaTh NEePUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE; CHOCOOHOCTHIO OCO3HABAaTh CTPECCOBYIO CHUTYyallMIO, BOCIPUHUMATH
CTPECCOBYIO
CUTyallMI0 KaK BbI30B, TPEOYIOIMMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC
peuieHuss W AeHCTBUs, (OPMYJIUpPOBaTH W OIEHUBAaTh PHUCKH U  TOCJIEIACTBUS,
(dbopMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHBI

B pe3ynbraTe 0CBOCHHS MporpamMmbl 110 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBanus y o0ydaromierocs 0yyT copMUpOBaHbI METAIPEIMETHBIC
pe3yJIbTaThl, XapaKTEPU3YIONTUECS OBJIaICHUEM YHUBEPCATbHBIMH TT03HABATCIIEHBIMHU
JNCHCTBUSAMH, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHA ~ JICHCTBHSMU u

YHUBEPCATBLHBIMU PETYJISTUBHBIMU JCHCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Joruyeckue a1ecTBUA:



BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKK MAaTEeMAaTHYECKHX
00BEKTOB, MOHATUHN, OTHOIICHUA MEXIY MOHATUSAMHU, (HOPMYIUPOBATH OMpPEACTICHUs
MOHTHUM, YCTAaHABIMBATh CYIIECTBEHHBIM MpHU3HAK KilacCU(DPHUKAIMH, OCHOBAHMS JIs
0000IIEeHNsT W CpaBHEHHS, KPUTEPUU MPOBOAMUMOIO aHalU3a; BOCIPUHUMATbD,
bopMynHpoOBaTh U MTPEOOPA30BLIBATH CYKICHUS: YTBEPAUTEIbHbIC
U OTpUlATENbHbIC, E€IUHUYHBIC, YAaCTHbIE U OOLIWE, YCJIOBHBIC, BBIABISATH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEUns B (DaKkTax, JaHHBIX,
HaOJMIOICHUSIX W YTBEPXKIACHUSX, IMpejaratb  KpPUTEPUM  JJIl  BBISBICHUS
3aKOHOMEpPHOCTEH W TMPOTUBOPEUYUH; JieJaTh BBIBOJBI C HUCIOJIb30BAaHUEM 3aKOHOB
JIOTUKH, IEyKTUBHBIX U UHYKTUBHBIX
YMO3aKJIIOUCHHM, YMO3AaKIIOYEHUH 10 aHaJIOruH; pa3duparb JI0Ka3aTelbCTBa

MaTEMaTUYECKUX YTBEPKICHUH (TpSIMbIe U
OT NPOTUBHOIO), NPOBOJAUTH  CAMOCTOSITEJIBHO  HECIOXKHBIE  JJOKa3aTeJIbCTBA
MaTeMaTu4ecKkux (haKToB, BBICTpaUBaTh aApPTyYMEHTAIMIO, MPUBOJAUTH MPUMEPHI U
KOHTPIPHUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE PpACCYKACHHS; BBIOMpATh CHOCOO
penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelIeHus1, BbIOMpaTh Hanbosee NOAXOAMINNA C YYETOM CAMOCTOATEIbHO BBIJEIEHHBIX

kputepueB). bazoBble ucciienoBareibcKue AeiiCTBUSA:

UCIIOJIb30BaTh BOIMPOCHl KaK MCCIEIOBATEIbCKUA HMHCTPYMEHT TO3HAHUSA,

dbopMynrpoBaTh BOMPOCH, (GUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHLHO
yCTaHaBJIMBATh MCKOMOE M JIaHHOE, (OPMHUPOBATH THIOTE3y, apTyMEHTHUPOBATh CBOIO
MTO3UIINI0, MHEHHUE; TIPOBOJINTH IO CAMOCTOSATEIILHO COCTABJICHHOMY TUTaHY HECIIOKHBIN
AKCIIEPUMEHT,
HEOOJBIIIOE HWCCJIEAOBAHME I10 YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCcKOoro
00BbEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY COO0OI; camMOCTOSATEIbHO (OPMYIHPOBATH
00001IIeHNsT M BBIBOJABI 0 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, WUCCIICIOBAHMUS,
OIICHWBATh JIOCTOBEPHOCTH TIOJYYCHHBIX PE3yIbTaTOB, BBIBOJAOB U 00OOIICHUIA;
MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKKE BHIJIBUTAThH

MIPENOJIOKEHUS O €T0 PA3BUTHU B HOBBIX yclioBUsiX. PaGora
¢ uH(popMaLHei:

BBISBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTh  MH(MOpPMAlMM, JaHHBIX,
HEOOXOUMBIX JJIS PELICHUs 3a]1aui; BBIOUpaTh, aHaJIM3UPOBATh,
CHUCTEMATU3UPOBATh u MHTEPIPETUPOBATH

WHOOPMAIMIO PAJNTUYHBIX BHJIOB U (QOpPM TPENCTaBICHUS, BBIOMpaTh (hopmy
IpeICcTaBIICHUS HHPOPMAIIUU 1 WLTIOCTPUPOBATH PEIIacMble

3aJa4l CXeMaMH, JTuarpaMMaMu, WHOW rpauKod U MX KOMOWHAIUSMU; OLEHUBATH
HaAEKHOCTh HH(DOPMALIMU MO KPUTEPHSIM, TTPEITIOKEHHBIM YUUTEIEM

win chOPMYIIMPOBAHHBIM CAMOCTOSITETBHO.



KoMMmyHuKaTHBHBIC YHUBEPCAJIbHbIE YYeOHbIC 1eUCTBUA:

BOCIIPUHUMATh U (DOPMYIHPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBUAMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
NMCbMEHHBIX TEKCTAaxX, AaBaTh MOSACHEHUS IO XOJly PEUICHUS 3a/1a4yld, KOMMEHTUPOBAThH
MOJTYYCHHBIM PE3ylbTaT; B XOJie OOCYXKIEHHUsI 3a7aBaTh BOIPOCHI IO CYIIECTBY
o0cyXIaeMol TeMbI, MPOOJIEeMBI, PEIIaeMON 3aJa4M, BHICKA3bIBATh UICH, HAICJICHHBIC
Ha TOUCK PEIIEHUS, COMOCTABIATh CBOU CYKJICHUS C CYXKICHUAMU JIPYTHX YYaCTHUKOB
auanora, OOHAapY)KHWBAaTh pa3IMuMe€ W CXOJCTBO TMO3WIMKA, B KOPPEKTHOU (opme
dbopMyIHpOBaTh PAa3HOTIACHS, CBOM BO3PAKCHHUSI; IPEIICTABIIATE PE3YyIbTAThl PEIICHUS
3a/layu, HKCIIEPUMEHTA, UCCIIEI0BAHUS, MPOEKTa, CAMOCTOSTEIILHO BBHIOMPATH (opMar
BBICTYILICHUS C Y4E€TOM 3aJlay MPE3EHTAIMd U OCOOCHHOCTEH ayAUTOpUU; MOHUMATh U
HCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIUBUIYAIbHON paOOThI
Opy pEeHIeHUH YYeOHbIX MaTeMaTHYeCKUX 3ajlay; MPUHUMATh IeJb COBMECTHOM
JeSTeIbHOCTH, TUTAHUPOBATh OPraHU3allUI0 COBMECTHOM palOThI, paclpeesisiTh BHUIbI
paboT, IOroBapuBaThCs, 0OCYKJIaTh MPOLIECC U PE3yibTaT padoThl, 00001IaTh MHEHUS
HECKOJIbKUX JIIOJICH; Y4acTBOBaTh B IPYIIOBLIX (popmax paboThl (00CYKIeHMs, 0OMEH
MHEHUSMH, MO3TOBBIC INTYPMbl M JPYTHE), BBINOJHATH CBOI YacTb padOThl H
KOOPAUHUPOBATH CBOM JECHUCTBUS C APYTMMHU YJICHAMH KOMaHbl, OLICHUBATH KaueCTBO
CBOEr0 BKJaJa B OONIMH MPOIYKT MO KPUTEPUsIM, CHOPMYJIUPOBAHHBIM y4aCTHUKAMU
B3aUMO/JICHCTBUSI.

PerynsiTuBHBbIC YHHBEPCAJIbHbIE Y4eOHbBIE IeliCTBHUS
Camoopranusanus:

CaMOCTOSATENILHO COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]a4Ml (WM €ro 4acTh),
BBIOMpATh CMOCOO pelieHuss ¢ YYETOM MMEIOIUXCS PECYpCOB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BApUAHTHI PEUICHHA C y4ETOM
HOBOU nHpopmani. CaMOKOHTPOJIb:

BJIaJIETh CIIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIS MPoLiecca U pe3ynbTara
pelleHrsT MaTeMaTU4YecKOM 3aJadyu; MpelBHIETh TPYIHOCTH, KOTOPbIE MOTYT
BO3HUKHYTH TPHU PEIICHUH 33]la4¥, BHOCHUTh KOPPEKTHBHI B JCATEIHLHOCTh Ha OCHOBE
HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OIIMOOK, BBIIBJICHHBIX TPYAHOCTEH; OIICHUBATH
COOTBETCTBHE pe3yJIbTaTa JACSTEIIbHOCTH OCTABICHHON LEIU U
YCJIOBHSIM, OOBSICHATh TMPUUYUHBI JOCTHKCHHSI WU HEIOCTHIKCHHUS IIeNId, HaXOIUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI

HpCI[MCTHBIe PE3YyJabTaTbl OCBOCHUA IIPOrpaMMBI II0 MAaTEMATHUKE IPCACTABJICHLI
1o rogam 06yquH$I B CICAyrOomuXx pasaciiax MIporpaMmbl B paMKax OTACIIbHBIX



y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «MaremaTtuka», B /-9 Kiaccax — KypcoB
«Aurebpay,

«FCOMCTpI/IH», «BGpO}ITHOCTB N CTaTUCTHKA».

PABOYASA TIPOI'PAMMA YUYEBHOI'O KYPCA <cMATEMATHUKA»
B 5-6 KIIACCAX

HOACHUTEJIBHAS 3AIINCKA

[IpuopureTHbIMU TENSIMU OOy4YeHUS] MaTeMaThKe B S5—6 Kiaccax SBIISIFOTCA:

IpOJOJDKEHNE (POPMUPOBAHUS OCHOBHBIX MAaTE€MAaTUYECKHX MOHATUN (YHCIIO,
BEJIMUMHA, TeoMeTpuueckas Qurypa), o0OeCreYMBaONIUX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh ~ MAaTeMaTHYEeCKOro  oOpa3oBaHMsl  OOy4YaloOIIMXCA;  Pa3BUTUE
MHTEJUIEKTYalIbHBIX W TBOPUYECKUX CIOCOOHOCTEH OOydYaromuxcs, MO3HAaBaTEIbHON
aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUW, HMHTEpeca K HU3YYEHUI0O MaTEeMaTUKH;
NOJIBE/ICHHE 00YUaIOIIUXCsl HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO

B3aMMOCBSI3M ~ MAaTeMAaTHMKM W OKpYyXarolwero Mupa;  (OpMHpPOBaHHUE
GyHKIMOHATBPHOM ~ MaTeMaTUYeCKOW  TpaMOTHOCTH:  yMEHHSl  paclio3HaBaTh
MaTeMaTU4YeCKUe OOBEKTHI B PEATbHBIX KU3ZHEHHBIX CUTYAIIUSIX, IPUMEHSITh OCBOCHHBIE
YMEHHSI Il PELICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, WHTEPIPETUPOBATH
IIOJIYYECHHBIE PE3YJIBTATHI U OLICHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaLINH.

OcHOBHbIE JIMHUM COJEpKaHWS Kypca MaTeMaThuku B S5—6 Kiaccax —
apumMeTrnyeckas U reoMeTpuyeckas, KOTOpble pa3BUBAIOTCS MapajlieNbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOMW, OJIHAKO, HE HE3aBUCHMO OJHa OT IPYroil, a B
TECHOM KOHTaKT€ W B3aUMOJEHCTBUU. Takke B Kypce MATEMATHKH MPOUCXOJIUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMKUCATEIbHON CTATUCTHKHU.

N3yyenue apudmeTnueckoro marepuana HadyMHAeTCsl CO CHUCTEeMAaTHu3aluu u
Pa3BUTHS 3HAHUM O HATypaJIbHBIX YMCIIAX, MOJYYEHHBIX Ha YPOBHE HAYAJIbHOTO OOILEro
oOpa3zoBanus. IIpm 5TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOM TEXHUKU U
dbopMHpOBaHHE HOBBIX TEOPETHMUYECKMX 3HAHUM  COYETAeTCs C  Pa3BUTHEM
BBIUMCIUTENbHON KyJIbTYypbl, B YaCTHOCTH C OOY4YEHHEM MPOCTEUIINM MpUEMaM
NPUKUAKA W OLEHKUA PE3yJbTaTOB BbIYMCICHUN. 3ydeHue HaTypaJlbHBIX YHCEN
npoJoJKaeTcs B 6 Kacce 3HAKOMCTBOM C HA4yaJbHBIMM TMOHATHSIMH TEOPUU
JEITUMOCTH.

Hauano n3ydeHus: OObIKHOBEHHBIX U JECATUYHBIX POOE OTHECEHO K 5 Kiaccy.
DTO MepBbIi ATan B OCBOEHUHU JIpoOei, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UMY, OHATUSAMU TeMbI. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX APOOEil B MOJIHOM
00BEME MPEIUIECTBYET U3YUYEHUIO ACCATUUHBIX IPOOEH, YTO LEIeCO00pa3HO C TOUYKU

10



3pEHUs JIOTUKHU U3JI0’KEHUSI YNCIIOBOW JIMHUH, KOTI/IA PABWJIA JEUCTBUN C AECATUYHBIMU
IpOOSIMU MOYKHO OOOCHOBATh YK€ U3BECTHBIMU aJITOPUTMAaMH BBINIOJHEHUS IEUCTBHI C
OOBIKHOBEHHBIMH  JpOOSIMH. 3HAKOMCTBO C JIECATHYHBIMH JPOOSIMH  PACIIUPUT
BO3MOYKHOCTH JUISI TOHMUMaHUS OOYYaroIMMHCS NPUKIAJAHOIO NPUMEHEHUS HOBOM
3alKMCH NPU U3YYEHUU JIPYTUX MNPEIMETOB U MPU NPAKTUYECKOM HCIONb30oBaHUU. K 6
KJacCy OTHeCEH BTOpPOM d3Taml B  U3YYeHHH JApoOed, TAe  MPOUCXOIUT
COBEpPIIICHCTBOBAHNE HABBIKOB CPABHEHMSI M TIPeoOpa3oBaHusl IpoOeil, 0CBOEHNE HOBBIX
BBIYMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHME TEXHHUKU BBIYMCICHHW, B TOM YHCIE
3HAYCHUN BBIPAKECHUN, COJEp)KALIMX U OOBIKHOBEHHBIE, U JECSATHYHBIE JpOo0OH,
YCTaHOBJIEHHE CBSI3€H MEXy HUMH, pACCMOTPEHHE MPUEMOB pELICHU 3a7a4 Ha APOOH.
B Hauane 6 kjacca IPOUCXOANUT 3HAKOMCTBO C IIOHATHEM IIPOLICHTA.

OCOOEHHOCThIO M3YyUYEHUS MOJIOKUTEIBHBIX M OTPHULATENBHBIX YHCEI SBISETCS
TO, YTO OHM TAK)K€ MOTYT pacCMaTpPHUBATHCSA B HECKOJIBKO 3TanoB. B 6 kiacce B Havase
n3ydeHus: Tembl «ll0JI0OKUTENbHBIE W OTPHULIATENIBHBIE YMCIIA» BBIAEISAETCS MOATEMA
«llensle yucma», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIBHBIMA YHUCIAMH U
JNEUCTBUSMU C MOJOKUTEIbHBIMU U OTPHULIATEIILHBIMU YUCIAMHU IPOUCXOJIUT HA OCHOBE
COZIEPKATENIBHOTO TMOAX0JAa. JTO MO3BOJSET HA JOCTYIHOM YPOBHE IIO3HAKOMUTH
O0Oy4JaronMXxcs NPaKTUYECKH CO BCEMH OCHOBHBIMH MOHSTHUSIMU TEMBI, B TOM YHUCJE U C
npaBuUiIaMd 3HAKOB IIPU  BBINOJIHEHUM apudMeTHdecKkux JedcTBuid. M3ydeHue
palMOHAJIBHBIX YHCE HA 3TOM HE 3aKOHYUTCS, a OyJIeT MPOJIOJKEHO B Kypce ajreopsl /
KJracca.

[Tpu oOyueHuM pelIeHNI0 TEKCTOBBIX 3aJady B 5—6 Kiaccax HCIONb3YIOTCS
apudmeTndeckue npuémsl perneHus. [Ipu oTpaboTKe BEIYUCIUTEIHLHBIX HABBIKOB B 5—0
KJIACCaX pPacCMATPUBAIOTCS TEKCTOBBIE 3aJauyM CIEAYIOIIMX BHJOB: 3aJadyd Ha
JBUKEHHE, HA YacTH, HA TIOKYIIKH, Ha padOTy U MPOU3BOAUTEIHLHOCTD, HA IPOLIEHTHI, Ha
OTHOILIEHUsI U mponopuuu. OOyyarouiecs: 3HaKOMATCA ¢ NMpUEMaMH peLIeHUs 3ajad
nepebopoM  BO3MOXKHBIX ~ BAapUaHTOB, ydarcs paboTarh ¢  uH)OpmaIuen,
MpeCTaBICHHON B (popMe TaOJIUIl UK TUArPaMM.

B mporpamme yueOHOro Kypca «Maremarukay MpeaycMOTpeHO (OpMHpPOBaHKE
MPOTEIEBTUUECKUX alreOpandyeckux MpeacTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOTO
yyciaa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOAUTCA IOCTENEHHO.
bykBeHHass CHMBOJIMKA ILIMPOKO MCHOJB3YETCS MPEXKAE BCEro ISl 3amucy OOLIUX
YTBEPXKICHUM W  TpenjokeHuid, ¢(opMya, B YaCTHOCTH Il  BBIYMUCICHUS
r€OMETPUYECKUX BEINYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B nporpamme yueOHOro kypca «MaremaTtuka» TMpeACTaBlI€HA HarJsIIHAs
reoMeTpus, HampaBieHHas Ha pa3BUTHE OOPA3HOTO MBILIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpa)keHUs, N300pa3uTEIbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3YYEHUU F€OMETPHH,
KOTOPBI OCYLIECTBJISIETCS HA HANAJIHO-IPAKTUYECKOM YpPOBHE, OINHpAETCS Ha
HarsgHO-00pa3HoOe  MbIlIIeHHe  oOywaromuxcs. bombmas — poiab  OTBOAMTCA
IPAKTHYECKOHN JEsITeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MoAenupoBannto. O0yuarouecs
3HAKOMSITCS C TE€OMETPUYECKMMHU (PUTypaMu Ha TUIOCKOCTH M B NMPOCTPAHCTBE, C HX
OpOCTEHIIMMU  KOH(QUTypanusMH, ydarcs H300pakaTb WX Ha HEJIWHOBAHHOW U
KJIeT4aToil Oymare, paccMaTpuBalOT UX MpoCTellIre cBoicTBa. B mpouecce nzydeHus
HarJsJHOW T€OMETPUM 3HAHUS, MOJIyYEHHbIE OOYYarOIIMMUCA Ha YPOBHE HAyajabHOIO
o011ero 00pa3oBaHusl, CHCTEMAaTU3UPYIOTCS U PaCILIUPSIIOTCS.

CornacHo y4yeOHOMY IIaHy B 5—6 Kjaccax MH3y4yaeTcsl HHTETPUPOBAHHBIN
npeaMer «MaremaTtuka», KOTOPBIM BKIIOYaeT apuMETHYECKUd Marepual Hu
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HaIJISIHYIO TEOMETPHIO, a TAKKE MPONEACBTUUECKUE CBEICHUS U3 alnreOpbl, 2JIEMEHTHI
JIOTUKY ¥ Hadaja OMUCaTeIbHON CTATUCTHUKH.

YueOusiii man ['6OY COUI c.bonbmioi Tonkaii 1151 U13yuyeHus MaTEMaTHKH B 5-
6 xmaccax comepxxut 340 gaca: B 5 ximacce — 170 gaca (5 9acoB B Henemo0), B 6 Kiacce
— 170 gacoB (5 4acoB B HEAEINIO).

COIAEPKXAHUE OBYYEHMUSA

5 KJIACC

HartypajbHblie 4uc/Ia 1 HYJIb
Harypanenoe wuyumcno. Psg nHatypanphbix uucen. Yucno 0. W3o0paxenue

HaTypaJIbHbIX YHCENl TOYKaMHU Ha KOOPJIMHATHOW (UUCIOBOM) MPSAMOIA.

[lo3unmonHas cucrema cyuciaeHusa. PuMckasd Hymepanus Kak I[pUMEP
HETO3ULMOHHOM CUCTEMBI CUMCIICHUS. [lecaTuUHas cucTtemMa CUYMCIICHUSI.

CpaBHeHrE HaTypallbHBIX 4YHCEJ, CPAaBHEHHE HATYPAJIbHBIX YHCENI C HYJIEM.
Cnioco6bl cpaBHeHUs. OKPYTJIEHHE HATYPAJIbHBIX YUCEIL.

CnoxeHre HaTypallbHbIX YUCEJ, CBOWCTBO HYJISI IIPU CIOKEHUU. BhlunTaHue Kak
JeNCTBUE, O0OpaTHOE CJIOKEHUI0. Y MHOXEHUE HATypaldbHBIX YMCEI, CBOMCTBA HYJS U
eIUHULIBl TIpU yMHOXEeHUHU. JleleHue Kak JeicTBUe, O0OpaTHOE YMHOXKEHHIO.
KomnoneHTs! neiicTBui, CBI3b MeX1y HUMU. [IpoBepka pesynbTaTa apupMEeTHIECKOTro
nevictBuda. llepemecTuTeNnbHOE W COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHHUSI, paclpe/IeIUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUS.

Ucnonb3oBanue OykB Jjisi 0003HAUYEHHUS] HEU3BECTHOI'O KOMIIOHEHTA M 3aIlucHu
CBOMCTB apu(METHUUECKUX JACHCTBUM.

Jlenurenn u KpaTHBIE YHCIIA, Pa3j0KeHUe Ha MHOXUTeNH. [IpocThie U coCcTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleaeHue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJdbHBIM ITOKa3aTesieM. 3alKCh YKCIa B BUJIE CYMMbI Pa3psiAHBIX
CJIaracMblX.

HucnoBoe BrIpakeHHE. BpluncieHre 3HAYEHUN YHCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBITIOJIHEHUSL N€HCTBUM. VCnonb30BaHME TPU BBIYUCICHUSX NEPEMECTUTEIIBHOTO H
COUYETATEJILHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOXEHUS, PaclpelleIUTeIbHOrO
CBOWCTBA YMHOKECHHUSI.
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Apodu
[IpeacraBnenne o npodbu Kak crocoOe 3amucu 4acTu BeMdruHbl. OOBIKHOBCHHBIC

npoou. IlpaBunbHble M HempaBuibHbBIE ApoOU. CmemaHHas IpoOb, IMpeCTaBICHHE
CMEIIaHHOM JpoOu B BUJE HENPaBUWIBHOM JIPpOOHU U BBIIEICHUE LIEION YacTH Yucia U3
HENpaBWIbHOM Jpobu. M3o0pakenue napoOel ToYKaMU Ha YHUCIOBOM MPSAMOIA.
OcHoBHOe cBoiicTBO apobu. Coxpamenue apoOei. IlpuBenenune apoOM K HOBOMY
3HaMeHareno. CpaBHEHHE JPOOEH.

CnoxxeHre W BblUMTaHUE JpoOeil. VYMHOXKEHHME H  JeleHue JpoOeu,
B3aMMHOOOpaTHbIE 1poOu. HaxokieHne 4acTu Lesoro U Henoro Mo ero 4acTy.

Jlecatuunas 3amuck apoOei. IlpencraBieHue IecATHYHOM JpoOM B  BHJC
0ObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApOOEH TOUYKaMU HAa YHMCIOBOM MPSMOIl.
CpaBHeHUE IECITUYHBIX JPOOCH.

Apudmernueckue AEHUCTBUS C JECATUUHBIMU Apo0sSMU. OKpYTiIeHUE TEeCITUUHBIX
po0ei.

Penienue TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3a7ad apudmeTHyeckuM crocoOoM. PereHue ornyeckux
3aia4. Pemenue 3amau nepebopoM BceX BO3MOKHBIX BapuaHTOB. Vcmosib30BaHuE MNpu
pelieHnu 3aaa4 TabJuIl U CXEM.

Pemenue 3anay, copeprkamnux 3aBUCUMOCTH, CBSA3bIBAIOIIME BEJIUYHUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHHE, 1I€HA, KOJWYECTBO, CTOMMOCTh. EAWHMIBI W3MEPEHUS: MACCHI,
00bEMa, 1IeHbI, PaCCTOSIHUS, BpeMEHU, CKOpOCTU. CBSI3b MEXK/y €IUHUIIAMU U3MEPEHUS
KaXKJ10M BEJIMYUHEL.

Pemenrie 0oCHOBHBIX 3aj1a4 Ha IPOOH.

[IpencraBiienue TaHHBIX B BUJI€ TaOUI, CTOJIOUATHIX IUAarpamMM.

Harasianas reomerpus

Harnsaaele npencraBiieHus 0 purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jy4, YroJ, JJOMaHas, MHOTOYIOJIbHUK, OKPYXHOCTb, Kpyr. Yrois. IIpsmoii, octpsbii,
TYyHOM ¥ Pa3BEPHYTHIN YTJIbL.

JInuHa OTpe3Ka, METPUYECKHME €AVHULbI JIUHBbL. JlIMHA JOMaHOM, MEPUMETP
MHOI'OYroJIbHUKa. M3Mepenue u nocTpoeHue yIiioB ¢ IOMOIIBIO TPAHCIIOPTUPA.

Harnsaguele mnpeacraBneHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
OPsIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B ToM umcie Ha kierdaroir Oymare. IlocTtpoenue
KOH(urypamuii m3 yacted MNpsMON, OKPY>KHOCTH Ha HEIMHOBAHHOM W KIIETYATOU
Oymare.

Hcnonp30BaHne CBOWCTB CTOPOH M YIJI0B IPSIMOYTOJIbHHKA, KBAIpaTa.

[Imomane  OpsIMOYrolbHMKA W MHOTOYTOJBHHUKOB,  COCTABJIEHHBIX U3
NpsIMOYTOJIBHUKOB, B TOM uucie (uryp, n300pak€HHbIX Ha KJeTdyaToil Oymare.
EnuHune! n3mepeHus ionaum.
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HarnsgHele npenctaBieHHMsT O NPOCTPAHCTBEHHBIX (QUIypax: NPSMOYIOJbHBIN
napasuienenunes, Kyo, MHOrorpaHHuku. M300pakeHne npocTelmx MHOTOTPAHHUKOB.
Pa3pépTku ky6a u napamnenenunena. Co3ianue Mojeae MHOTOIpaHHUKOB (13 Oymaru,
MPOBOJIOKM, IUIACTWJIMHA M JApyrux MarepuanoB). OOBEM MOpSAMOYTOIBHOIO
napasuienenunena, Kyoa. EnuHunel usmepenus oobéma.

6 KJIACC

HarypaabHblie ynciia

Apudmernyeckue JEUCTBHSA C MHOTO3HAUYHBIMM HATypPaJIbHBIMU  YHCIIAMH.
YuciioBble BhIpa)KEHHUS, MOPSIIOK JIEUCTBUM, HUCIONIb30BaHUE CKOOOK. Mcrmonb3oBaHue
IIPU  BBIUUCICHUSIX TIEPEMECTUTEIIBHOTO W COYETATEIbHOIO CBOMCTB CIOXEHUS H
YMHOXEHHUSI, PACIPEACIUTEIHHOTO CBOMCTBA YMHOXEHUs. OKpyrJieHUE HaTypajbHBIX
YUCEN.

Jlenutenu W KpaTHbIE uuWcia, HAUMOONBIIMA OOIIMIA JEIUTEeNlb U HaWMEHbIIIEe
oO1ee kpaTHoe. [lenuMocTh CyMMBI U POU3BEICHUsI. [{ejieHre ¢ 0CTaTKOM.
Jpodu

OObIKHOBEHHass ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIlleHHE JpoOeii.
CpaBHeHMe U ymopsijouMBaHue apoOei. Pemienue 3agad Ha HaXOXKICHHE YacTH OT
LEeJIOT0 M 1eJIoro Mo ero 4vactd. JI[poOHoe uyucio Kak pe3yiabTaT JeJeHUs.
[IpencraBienue AecATUYHOM JIpoOU B BHUJI€ OOBLIKHOBEHHOW ApOOM U BO3MOXKHOCTH
IpecTaBlieHusT OOBIKHOBEHHOW IpoOM B BUE JeCATUYHOU. JlecsTuuHbie IpoOu |
MeTpuueckasi cucrema Mep. ApudMeTuyeckue ACHCTBUS M YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU APOOSMH.

Otnomenue. [lenenue B JaHHOM  OTHOIIEHWH. Macmtab, mponopus.
[IprumeHnenue mponopuui py PELICHUH 3a/1a4.

[Tonarre npoueHTa. BeruucieHue mpoueHTa OT BEIMYMHBI U BEIUMYHMHBI MO €€
MPOIIEHTY. BpIpakeHHe TNPOIEHTOB JECATUYHBIMH JapoOsimu. Perenwe 3amad  Ha
poIeHTHI. BeIpakeHre OTHOIICHHS BEIMYUH B MPOICHTAX.

IToJsi0:kuTEIBHBIC U OTPULIATEIBHbIEC YUCJIA

[TonoxurenbHple W oTpuLaTesbHble uncna. Llenpie uncna. Monpynb 4ucia,
reoMeTpuyeckass HWHTeprperanuss Moayias 4yucia. HM3o0paxxkeHwe 4yucen Ha
KOOPJIMHATHOM mIpsiMoil. UncnoBsie mpoMexyTku. CpaBHEHHE ncesl. ApudMeTHIecKue
JNEUCTBUS C MOJIOKUTEIBHBIMA M OTPULATEIIbHBIMU YHCIIAMU.

[IpsimoyronbHasi cucteMa KOOPAWMHAT Ha IIOCKOCTH. KoopauHatel TOYKKA Ha
IJIOCKOCTH, abciucca u opauHara. I[loctpoeHue Touek u (uryp Ha KOOpAWMHATHOM
IJIOCKOCTH.

bykBeHHbIE BbIpaKeHH s
[Ipumenenne OyKB aJis 3alKMCH MaT€MAaTUYECKUX BBIPAKEHUW W TPEIJIOKEHUM.
CgoiictBa apudmeTndeckux JeWCTBUN. DByKBEHHbIE BBIPAKEHUS U  UYHUCIOBBIC
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MOJICTAHOBKM. bBYyKBEHHblE paBEHCTBA, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, GopMyNIBl MEpUMETpa M IUIOLIAIW MPSIMOYTOJbHHUKA, KBajpaTa, o0b&éMa
napajuie’enuneaa u Kyoa.

Pemienne TeKCTOBBIX 32124

Peiienne TeKCTOBBIX 3a7au apupMETHYECKUM crocoOom. PerieHue mornyeckux
3aza4. Penenue 3aga4d nepedOpoM BCEX BO3MOKHBIX BAPUAHTOB.

Pemenne 3agay, copepkamnx 3aBUCUMOCTH, CBSI3bIBAIOIINX BETUYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHHE, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOJMUTEIBHOCTb, BPEMS,
00bEM paboThl. EnMHMIBI HW3MEPEHMs: MacChl, CTOUMOCTH, PACCTOSHHS, BPEMEHH,
ckopocTd. CBS3b MEXY €IMHUIIAMH U3MEPEHUS KAKI0M BEITUYHHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOLICHHEM, IIPONOPUHOHAIBHOCTBHI) BEJIMYHH,
IPOLEHTaMHU; pEIIeHNE OCHOBHBIX 33Ja4 Ha ApOoOU U POLEHTBHI.

OueHka W TpUKHUIKA, OKpyrieHue pesyaprata. CocTaBieHue OyKBEHHBIX
BBIPAKEHUH T10 YCIIOBUIO 3a1a4H.

[IpeacraBieHre MOaHHBIX C TOMOLIBIO Ta0muU W auarpamMm. CronO4darbie
JUarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTeHHe KPYroBbIX AUarpaMm.

Harasignas reomerpus

Harnsaaele npencraBiieHus 0 GUrypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jyd, YroJl, JIOMaHas, MHOTOYTOJIbHUK, YE€TBIPEXYTOIbHUK, TPEYTOJbHUK, OKPY’KHOCTD,
KpYT.

B3anmHoe pacronokeHue AByX IPSAMBIX Ha INIOCKOCTH, ITapajuleNIbHBIEC IMPSMBIE,
NEPIEHAMKYJIApHbIE NpsiMble. M3MepeHue pacCTOSHMI: MEXKAy IBYMS TOYKaMH, OT
TOYKH J0 NPSIMOM, JJIMHA MaplIpyTa Ha KBAIPATHOU CETKE.

N3mepeHne U NOCTPOEHHE YIVIOB C IOMOLIBIO TpaHCHopThpa. Bumel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYIOYTOJIbHBIN, pAaBHOOEAPEHHBIH,
PAaBHOCTOPOHHUH. YeThIpEXYTOJIbHUK, IPUMEPBI YETBIPEXYTOJIbHUKOB.
[IpssMOYTOJIBHUK, KBaJapar: HCHOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JUArOHaJEH.
N3o06paxeHne reoMeTpuueckux (pUryp Ha HETMHOBAHHOM Oymare C HMCIOJIb30BaHHEM
LUPKYJIS, TUHEHKH, YyTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaToit Oymare.

[lepumerp MHoOrOyronbHuka. [loHdarue muomaan GuUrypbl, €AUHHUIBI U3MEPEHUS
wiowaau. [Tpubnmxénnoe nsmepenue iomaau (GuUryp, B TOM YUCJE€ Ha KBaJIpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOIIA I KpyTa.

CummeTpus: LIeHTpasabHas, 0CeBas U 3€pKajbHasi CHMMETPUU.

[TocTpoeHne CUMMETPUYHBIX UTYD.

Harnsanele npencraBiieHds O MNPOCTPAHCTBEHHBIX (Urypax: mnapajuiefenunes,
KyO0, mpu3Ma, mNHWpaMmuja, KOHyC, UwiauHAp, map u cdepa. HM3o0Opaxkenue
IpoCTpaHCTBEHHBbIX (uryp. Ilpumepbl pa3BEPTOK MHOTOTPAaHHUKOB, IWJIMHIpA U
koHyca. Co3gaHue Mojeneil MpOoCTpaHCTBEHHBIX ¢uryp (U3 Oymaru, MNpPOBOJIOKH,
IJIACTWJIMHA U JPYTUX MATEPUAJIOB).
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[Tonsatne o0BEMa, enuHUIBI H3MepeHHs o0béMa. OO0BEM NPAMOYTOJILHOTO
napajiesnenunena, Kyoa.

HNPEIMETHBIE PE3YJIBTATDBI
[IpeameTHbIe pe3yJabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 5 kjaacce: Unucia u BoIYUCIEHHS]

[lonumMaTe ¥ MPaBWIBHO YHNOTPEOISATh TEPMHUHBI, CBSI3AHHBIC C HATYpaJbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHHBaTh M YNOPSAOYMBATh HATypaJbHbBIE YHCIIA, CPABHUBATH B MPOCTEHIIMX
CiIy4asix OOBIKHOBEHHBIE IpO0OH, AECATUUHBIE JPOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOI) MPSMON C COOTBETCTBYIOIIUM
el 4KiCIIOM U M300paxkaTh HaTypaJibHbIEC YKCJIa TOYKAMH Ha KOOPJAUHATHON (YUCIIOBOM)
IIPSMOM.

BoinonHATh  apudmeTHuecKkue JIEUCTBUSL C  HATypalbHBIMU  YHCIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMHU B MIPOCTEHIIINX CITydasx.

BhINOMHATE NPOBEPKY, MPUKUJIKY PE3YJIbTATA BEIYMCICHUI.

OKpyIJISITh HATYPAJIBHBIE YHUCIIA.

Penienne TeKCTOBBIX 3224
Pemath TekcTOBBIE 3a7auyd  apUPMETHYECKUM CIIOCOOOM M C TOMOIIBIO
OpraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemate 3amaum, comeprkamue 3aBUCUMOCTH, CBA3BIBAIOLINE BEIMYHUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonb3o0BaTh KpaTKHE 3alUCH, CXEMbl, TaOIUIbI, 0003HAUYEHHs MPU PELICHUU
3a1ad.

[Tonb30BaTbCd OCHOBHBIMM E€IWHWIIAMHU W3MEPEHHUS: LIEHBI, MAacChl, paCcCTOSHUA,
BPEMEHU, CKOPOCTH, BBIPAYKATh OJHU €IMHULIBI BEJIUYUHBI YEPE3 IPYyTHUE.

W3BnekaTh, aHamM3UpOBATh, OICHWBATH WH(POPMAIMIO, TPEICTABICHHYIO B
Tabiuile, Ha CTOJOYATON aUarpamMme, MHTEPIPETUPOBATH MPE/ICTABICHHBIC TaHHBIC,
MCIIOJIb30BATh JAHHBIC MPU PEIICHUN 3a]1a4.

Harasignas reomerpust

[Tonmp30BaThCA TEOMETPUUECKUMU TMOHATUSMU: TOUKA, IPSAMAsi, OTPE30K, JIy4, yroJ,
MHOT'OYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpuUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHpPA, HUMEIIHX (Hopmy
M3YYEHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C VYIVIAMU: BEpIIMHA CTOPOHA, C
MHOI'OYTOJIbHUKAMU: YIOJI, BEPILINHA, CTOPOHA, AUArOHaJIb, C OKPYKHOCTBIO: paauyc,
IAAMETP, LIEHTP.

N3ob6paxkath n3ydeHHble reoMeTpudeckre GUrypbl Ha HEJTMHOBAHHOW U KJIETYaTOM
OyMare ¢ TOMOIIBLIO UPKYIIS ¥ TMHEUKH.
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HaxoauTh UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C TOMOIIBIO
JUHEWKH, CTPOUTh OTPE3KH 3aJaHHOW JJIUHBL, CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca.

Hcmonp30BaTh CBOWCTBA CTOPOH W YIJIOB MPSMOYTOJIBHHWKA, KBajpara IS HX
MIOCTPOCHUSI, BEIYUCIICHUS TIJIOMIAINA U TIPUMETDA.

Beruucnate mepuMeTp ©  IUIOMIAAb  KBajpaTa, MPSIMOYTONbHUKA, (uryp,
COCTaBJICHHBIX W3 TMPSAMOYTOJHHUKOB, B TOM 4YHClIe GUTYp, H300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaTbcsi OCHOBHBIMH METPUYECKUMHU EAWHHUIIAMUA HW3MEPEHUS JUTHUHBI,
TIJIOIA TN, BEIPAKATh OJHY €IMHUIIBI BEJTMYUHBI Yepe3 IpyTue.

Pacro3naBate mapaiuienenunen, KyO, HCIONb30BaTh TEPMUHOJOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHUS, HAXOIUTh U3MEPEHHUS Mapasuielenumnena, Kyoa.

Boruuciate 00b€M  kyOa, mapauieNenunena Mo 3aJaHHBIM  H3MEPEHUSIM,
M0JI30BAThCS €AMHUIIAMU U3MEpEHUs 00bEMA.

Pemars HecI0XHBIC 3aJa4u Ha H3MCPCHUC TICOMCTPHYCCKUX BCIMYHH B
IMPAKTUYCCKUX CUTyalUusX.

[IpeameTHbIE peE3yJabTaThl OCBOEHUS NPOrpaMMbl Y4e€OHOro Kypca K KOHILY
oOyueHus B 6 kiaacce: Yucsia u BbIYHCICHUS

3HaTh W TOHWMAaTb TEPMUHBI, CBS3aHHBIE C PA3IUMYHBIMM BHUJIAMH YHCEN H
cnoco0aMu MX 3aIUCH, NEPEXOAHUTh (€CIU 3TO BO3MOXKHO) OT OJHON (hOpMBbI 3aMHCH
yucia K Ipyrou.

CpaBHHMBaTh W YHOPSAJIOYMBATH LIEJbIE YHCIA, OOBIKHOBEHHBIE M JIECSITHYHBIE
IpoOu, CpaBHUBATH YUCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BbInonHsATh, coueTas yCTHbIE M TUCbMEHHbIE TPUEMBI, apuMeTHUECKUE AEHUCTBUS
C HaTypaJbHBIMU W IIEJIBIMH YHCJIaMHU, OOBIKHOBEHHBIMU M JECCSITUYHBIMU JAPOOSMHU,
[IOJIOKUTEJIBHBIMU U OTPULIATEIIBHBIMY YUCIIAMH.

BprunciATs 3HaY€HHsT YHCIIOBBIX BBIPAKEHWM, BBINOJHATh NPUKUIKY U OLEHKY
pe3ysibTaTa BBIYMCICHUH, BBINOJIHATH MPEOOPA30BaHMUS YHCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM € YHCIIOM U
n300paxxaTh YUCIIa TOUKAMU HAa KOOPAMHATHOM MPSAMOM, HAaXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHOM CUCTEME KOOPAWMHAT C KOOPAUHATAMH 3TOU
TOYKH.

OKpyTsTh 1eNble YUCia U NECSITHYHBIE TPOOU, HAXOAUTHh MPHUOIMKEHUS YHCE.
YucsioBble 1 OyKBeHHbIE BbIPAKEeHUS

I[lonumate u YHOTpe6JI$ITB TCPMUHBI, CBA3AHHBIC C 3aIlIMCbIO CTCIICHW 4YHCJIA,
HaxoaWuTb KBaJpaTrT H KY6 qucCiia, BBIYUCIIATH 3HAYCHHUA YHCIIOBBIX BBIpEDKGHHfI,
CoACpiKaluX CTCIICHU.
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[Tonb3oBaThCs MpU3HAKaAMU JEIMMOCTH, PAacKIaJbIBaTh HATypaJIbHbIE YHUCIA Ha
MPOCTHIE MHOKHUTEIH.

[Tonp3oBaThCA MacITaOOM, COCTABIIATH MPONOPIUU U OTHOLIEHHUS.

Hcnonp3oBaTh OyKBBI JJIT OOO3HAYCHHS YHCENI TMPH 3alMCH MAaTeMaTHYCCKUX
BBIpQKEHUN, COCTABIATh OYKBEHHBIC BBIpOKCHUS W (DOPMYIbl, HAXOIWUTh 3HAYCHHS
OYKBEHHBIX BBIPA)KEHUM, OCYIIECTBIISASI HE0OOXOUMBIE TTOACTAHOBKH U ITpeoOpa3oBaHusl.
HaxonnTe Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBLIX 3324

PemaTs MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4M ApU(PMETHIESCKUM CTIOCOOOM.

Pemate 3amauu, cBsi3aHHBIE C OTHOIIEHHEM, MPOMOPIMOHAILHOCTHIO BEIHYHH,
HPOIIEHTAMH, PEeIIaTh TPU OCHOBHBIE 33/1a4H Ha APOOH U MPOIICHTHI.

Pemrate 3amaun, coaeprxaiiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTH,
BpEeMs, pACCTOSHHE, II€Ha, KOJMYECTBO, CTOMMOCTH, MPOU3BOJUTEIHHOCTH, BPEMH,
o0béMa pabOThI, WCHONB3YS AaAPUPMETHUYECKUE JIEHCTBHS, OICHKY, MPUKUIKY,
MIOJTb30BAThCS €IMHUIIAMH U3MEPEHHUSI COOTBETCTBYIONIUX BEITHYUH.

CocTaBnsaTh OYKBEHHBIEC BBIPKEHUS 110 YCIOBHIO 33Ja4H.

W3BnekaTh WHPOpPMALNIO, TPEACTABICHHYI0O B TaOnMMIax, Ha JHUHEHHOMH,
CTOJIOYATOW WIJIM KPYyrOBOW JUarpaMMax, HHTEPIPETUPOBATH MPEICTABICHHBIC JaHHBIC,
UCTIOJIb30BATh JIAHHBIC TIPU PEIICHUY 3a/1a4.

[IpeacTaBnsaTh MHPOPMALKIO C TOMOIIBIO TaOIMI], JUHEHHONM U CTOJIOYATOU
ArarpamM.

Harasianas reomerpus

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIMMX (opmy
M3YYEHHBIX T€OMETPUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, TPUMEPHI PaBHBIX
U CUMMETPHUYHBIX QUTyYp.

N300paxaTh ¢ MOMOMIbIO HUPKYJISl, TUHEUKH, TPAHCIIOPTUPA HA HEJTMHOBAHHOW U
KJeTyaTod Oymare M3ydeHHbIE IUIOCKHE reoMeTphuueckue (Urypbl U KOHQUTypalu,
CUMMETpPUYHBIE QUTYPBI.

[Tonb30BaThCd TE€OMETPUUYECKUMU MOHSITUSMHU: PAaBEHCTBO (UTYp, CHUMMETpHS,
HCIIOJB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK) C CHUMMETpPHUEW: OChb CUMMETPHUM, LIEHTP
CUMMETPUH.

HaxoguTe BenMMYMHBI YIVIOB M3MEPEHHMEM C IOMOINBK) TPAHCIIOPTHUPA, CTPOUTH
yIUIbl 33JJaHHOM BEJIMYMHBI, MOJIb30BATHCS IIPU PELUICHUM 3a4ad TPAaayCHOU Mepou
YIJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIU, IPSIMOM, Pa3BEPHYTHIN U TYIIOU YIJIBI.

Bpruncnares  OuHYy JIOMAHOM, IEPUMETP MHOTOYI'OJIBHUKA, ITOJb30BAThCS
€IUHULIAMU HU3MEPEHUs UIMHBI, BBIPAXKaTb OJHU €IVHULBI U3MEPEHUs UIMHBI 4epe3
IpyrHe.

Haxoguth, HCHoOnb3ys 4YEepTEKHBIE HHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYMS
TOYKaMHU, OT TOYKHU 10 NPSIMOM, JUIMHY IIyTH HA KBAaAPaTHOMN CETKE.
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Boruucnsats miomaae GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOIb30BaTh
pa3OueHre Ha TPSIMOYIOJILHMKH, Ha paBHble (QUIYpBl, JOCTpauBaHUE 10
MPSIMOYTOJIbHUKA, TOJIb30BAThCSI OCHOBHBIMU E€AMHUIIAMU H3MEPEHUS IUIOIIAJIH,
BBIPAXaTh OJHU €IUHUIIBI U3MEPEHUS IUIOMIAAN Yepe3 APyrHe.

Pacnio3HaBaTh Ha MOJAENAX W H300pAKEHUSIX MNHPAMHUIY, KOHYC, LIMIUHID,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, IPaHb, OCHOBAHUE, pa3BEPTKA.

N306pakarh Ha KIeT4aToi OyMare npsiMOYTOJIbHBIN MapaiesienuIie].

Boluucisate 00bEM  OpSIMOYTOJBHOTO MapajuleNienuiena, Kyba, MoJb30BaThCA
OCHOBHBIMU €IMHUIIAMU U3MEPEHUSI 00BEMA;

PemaTe HecNoXXHBIE 3a/layd Ha HAXOXKJCHHE TEeOMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CUTYaALIUSIX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIACC
HaumeHoBaHue paszena KoamuecTso OcHOBHOE OcCHOBHBIE BUJIBI I€SITEILHOCTH 00yYaIOLUXCSI
(TemnI) Kypca 4acoB COJICp)KaHUE
HarypanbHble uncna. 43 Yurtarh, 3alIUCHIBATH, CPABHUBATH HATypaJbHbIC YHCIIA;

JlelicTBUs ¢ HATYpaJIbHBIMU
qucIaMu

JlecsaTnunas cucrema
cuncieHud. Pan
HaTypaJbHbIX YHCEIL.
HartypanbHslii psia.
Yuco 0.
HarypainbHsbie yncia Ha
KOOPJWHATHOU
npsiMoii. CpaBHEHUE,
OKpPYTJIEHUE
HATYpaJIbHBIX YHCEN.
Apudmerndeckue
JIEUCTBUS C
HaTypaJbHBIMU
yuciaamu. CBoiicTBa
HYJISl TIPU CIIOKEHUU U
YMHOXEHHH, CBOMCTBA
eUHULIBI TIPU
YMHOKECHUHU.

npeaIaraTb U 00CyKIaTh CIOCOOBI YIIOPSIIOYMBAHUS YUCE.
MN300paxkaTh KOOPMHATHYIO MPSIMYIO, 0TMEYATh YMCIIa TOUKaAaMU
Ha KOOPJIMHATHOW MPSIMOM, HAXOAMTH KOOPJAUHATHI TOUKHU.
HccaenoBath cBOMCTBA HaTypaibHOTO psifa, yucen 0 u 1 mpu
CJIO’KEHUU U YMHOKECHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BeinosHaTh apugMeTnyeckne 1eiicTBUA C HATypPAIbHBIMU
YUCJIaMU, BBIYUCIASTH 3HAUYCHUSI YUCIIOBBIX BBIPAXKEHUN CO
CKOOKaMHU 1 0€3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJIE CTETICHH, YNTATDH CTEIICHU,
HCMO0JIb30BAaTh TEPMHUHOJIOTHIO (OCHOBaHUE, TTOKA3aTENb),
BbIYMCJIATH 3HAYEHHsI CTeTICHEH. BBINOIHATH NPUKUAKY U
OII€HKY 3HAYEHUI YUCIIOBBIX BHIPAXKCHU, MPeAIaraTtb u
NPUMEHATH NPUEMBI IPOBEPKU BBIYUCIICHUM.

HUcnosb3oBarth 1pM  BBLIYMCICHUSAX [IEPEMECTUTEIIBHOE U
COUYETATEJIbHOE  CBOMCTBA  CIOXKEHHA WM YMHOXKCHHS,
pacIpeneanuTeIbHOE CBOMCTBO YMHOXKEHUS; GOPMYJIHPOBATH
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[lepemecturenbHOE
U COYETATEIBbHOE
CBOMCTBA CJIOKECHUS
U YMHOXKEHUS,
pacrpeaeIuTeaIbHOe
CBOWCTBO
YMHOKEHUS.
JlenuTenu u KpaTHbIE
YyClia, Pa3ioKeHUE
Yyyclia Ha
MHOKUTEJH.
Jlenenue c
octatkoM. [IpocTeie
Y COCTaBHBIE YUCIIA.
IIpr3sHaku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢

HATypaJbHbI

M

MOKA3aTEeIIEM.

Hucnosbie

BBIPKCHUS;

MOPSIAOK

JICCTBUM.

Pemenne

TEKCTOBBIX

3a/1a4 Ha BCE

apupmeTnue

CKHE

U NPUMEHSTh MPaBWJIa TPEoOPa30BaHNUs YUCIOBBIX BBIPAKEHHI
Ha OCHOBE CBOMCTB apudmeTnaeckux nericteuii. UceseqoBaTb
YHUCJIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATh U 000CHOBBIBATH
runore3bl, GopMyJMpoBaTh 00001ICHISA U BHIBOABI 110
pe3ynbTaTaM NPOBEIEHHOTO UccienoBaHus. PopMyJINpOBaTH
omnpeeJeHus JICUTENS U KPAaTHOTO, HA3bIBATH JICTUTEIU U
KpaTHBIE YHCIIa; PACIO3HABATH NIPOCTHIE U COCTABHBIE YHCIIA;
(opMmyIUpOBaTH M NIPUMEHATH NPU3HAKHU JECTUMOCTH Ha 2, 3,
5,9, 10; npuMeHATH AJrOPUTM PA3JI0KECHHS YMCIIa HA TIPOCTHIC
MHOKHUTENIN; HAXOAUTh OCTAaTKU OT JIEJICHUS U HEMOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS O
HaTypaJbHBIX YUCJIaX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHHUM O
CBOMCTBax HaTypajbHbIX uncen. Konerpyuposars
MaTeMaTH4YeCKHe NMPeII0KEHUsI C IIOMOUIBIO CBA30K «1»,
KUY, «ECIH.. ., TO...». PelmiaTh TEKCTOBBIE 3aa41
apu(PpMETHIECKUM CIIOCOOOM, HCMOJIb30BATH 3aBUCUMOCTH
MEXy BeJIMYMHAMU (CKOPOCTb, BPEMS, PACCTOSHHE; LIEHA,
KOJIMYECTBO, CTOMMOCTD U JIp.): AHAJIM3MPOBATh U
OCMBICJIMBATH TEKCT 3a/1a4u, nepeGopMyJIMpoOBaTh YCIOBUE,
U3BJIEKATh HEOOXO0IMMbIE JaHHBIC, YCTAHABJIMBATD
3aBUCHUMOCTH MEXAY BEJIMUMHAMU, CTPOUTH JTOTUYECKYIO
LETIOYKY PaCCyKICHUM.

MopeanpoBaTh X0/ pelIEHUs 3aJa4H C TOMOILBIO PUCYHKa,
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JICHCTBHS,
Ha JIBIDKCHHUE
H

IMOKYIIKH

CXEMBI, TAOJIUIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3alMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oumeHuMBaTh IIOJYYECHHBIA PE3YJbTAT,
OCYIIECTBJATHL CaMOKOHTPOJIb, IIPOBEPSS OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAHUTh OIIUOKH.

PemaTp 3a1a4n ¢ momolibio nepedopa BceX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCH ¢ MCTOPHeEN pa3BUTHS ApUPMETUKU

Harnsimnas reometpus.

JIMHUM HA TJIOCKOCTH

12

Touka, npsimast,
OTPE30K, JIyY.
Jlomanas.
HN3mepenue MHbI
OTpE3Ka,
METPUYECKHUE
€JIMHULIBI
U3MEPEHUS JJIUHBI.

OKpy>KHOCTb U KPYT.

[IpakTrueckas
pabota
«Iloctpoenue

y3opa u3

Pacno3naBarth Ha yepTexKax, pUCyHKAX, ONMUCHIBATh, UCIIOIb3YS
TEPMHHOJIOTHIO, U H300PakKaTh C OMOILBIO YEPTEKHBIX
MHCTPYMEHTOB: TOUKY, IIPSMYIO, OTPE30K, JIyd, YIOJI, JOMaHYI0,
OKPY>KHOCTBb.

Pacno3HaBaTh, NPpUBOANTH NPUMePbl OOBEKTOB PEATHLHOTO
MHUpa, UMELUX (OpMYy H3YYEHHBIX (UTYp, OLEHMBATBh HX
JIMHENHBIE pa3Mephl.

HNcnosnb30BaTh IMHEWKY U TPAHCIIOPTUDP KAK HHCTPYMEHTBI

JUISL TIOCTPOCHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3KA,
BEJINYMHY yTJIa; CTPOMTH OTPE30K 3aJaHHOMU JIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBI, OTKJIAABIBATH LIUPKYJIEM pPaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTB 3aJaHHOTO paauyca.
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OKPY>KHOCTEIN».
Yrou. [Ipsmon,
OCTpBIM, TYyIOH WU
Pa3BEPHYTHIN YTJIbI.
HN3mepenue yrios.

H300paxaTh KOHPUTypalliy T€OMETPUUYECKUX PUryp u3
OTPE3KOB, OKPYKHOCTEH, UX YacTel Ha HEJTMHOBAaHHOM U
KJIETYaTOM Oymare; mpeajiaraTb, ONMChIBATH U 00CYKAATh
CIoCo0bl, AITOPUTMBI IIOCTPOCHUSI.

Pacno3naBath 1 M300pakaTh Ha HEJITMHOBAHHOMW U

[IpakTrueckas
pabota
«TocTpoenue

YTJIOB»

KJIeT4aTo Oymare mpsMou, OCTPBIH, TYIOH, pa3BEPHYTHIN YIJIbI;
CPaBHMBATD YTJIbL.

BbI4ucJaATh JJIMHBI OTPE3KOB, IOMAHBIX.

IloHUMATH U MCNIOJIL30BATH MPH PelIEeHUH 32124
3aBMCUMOCTH MEX]y €AMHUIIAMU METPUUECKOU CUCTEMBI MED;
3HAKOMHMTBLCH C HEMETPHUCCKUMHU CHCTEMaMH Mep; BbIPakKaTh
JUTMHY B pa3IUYHBIX ¢ANHUIAX n3Mepenus. UcciienoBaTh
burypsl 1 KOHQUTYpAIUHU, UCTIOIL3YS IU(POBBIE peCcypChl

OOBIKHOBEHHBIE IPOOH

48

Hpo6s. [IpaBunbHbIC
Y HETIpaBUIIbHBIC
npoou. OCHOBHOE
CBOMCTBO JIpo0H.
CpaBHeHnue apo0eii.
Cnoxenue u
BBIYUTAHHC
O0OBIKHOBEHHBIX
npobeii. CMmernranHast
Ipo0b. YMHOKEHUE
U JIeJICHHE
OOBIKHOBEHHBIX
po0ei;

MopaeaunpoBarthb B rpaduieckoil, npeameTHou Gopme, ¢
MOMOILbIO KOMIIBIOTEPA MOHSATHSA U CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOH JPOOKIO.

YuraTh M 3alUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE Jpo0H,
npeaiaratb, OOOCHOBBIBATL M 00CYXKJAaTh  CIOCOOBI
YIOPSAIOYUBAHUS APOOCH.

N3006paxkaTh OOBIKHOBEHHBIE APOOH TOUYKAMU Ha
KOOPAMHATHOM NPAMON; MCIIOJIb30BATH KOOPAUHATHYIO

IPSIMYIO JUIsl CpaBHEHUS Ipo0ei.

D®opMyIHPOBATH, 3alIUCHIBATH € MOMOLIBLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JAPOOH; HCMOJIb30BATH OCHOBHOE

CBOMCTBO JIpoOHU JjIsl COKpaIieHus JpoOeii U IPUBEICHUS APOOH K
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B3aUMHOOOPATHBIC
npobu. Pemenue
TEKCTOBBIX 3a/1a4,

CoJIepKaIluX Apoou.

OCHOBHBIE

HOBOMY 3HAMEHATENIO.

IIpencraBiasiTh CMEMIAaHHYIO IPOOH B BUJIE HETIPABUIIHHON U
BBIJICIISITH LIETYIO YaCTh YMCIIA U3 HENPABUIILHOM JIpO0H.
BoInoJHATH apudmMeTHYecKue 1eMcCTBUS C
OOBIKHOBEHHBIMH JPOOSIMU; HPUMEHATH CBOICTBA

3a/1a4M Ha IPOOH.
[Ipumenenue OykB
JUISL 3aITACH
MaTeMaTHICCKHUX
BBIPAXEHUU U
MIPEIUTOKEHU I

apu(PpMETUIECKUX TCUCTBUI IJIs1 pallMOHATU3AIMHA BIYUCICHU.
BbINOJIHATh NPUKUAKY M OLEHKY pe3yjbTara BbIYHMCIICHUN;
npeaiararb M NPUMEHATh NPUEMBbI MPOBEPKU BHIUNCIICHUM.
IIpoBoauThL Mcce0BaAHUSL CBOMCTB ApoOEH, Onmupasch Ha
YUCJIOBBIE DKCIIEPUMEHTHl (B TOM 4YHCIE€ C IOMOUIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS O JAPOOSX,
NPUBOAUTH NPUMeEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUI.

PemaThb TeKCTOBBIE 3a/1a4M, COACPIKAIITUE IPOOHBIC TaHHbIE, U
3a7]a4M Ha HaXOXKJCHHUE YaCTH LIEJIOr0 U 1EJO0TO IO €ro 4acTH;
BbISIBJISITH MX CXOJACTBA U Pa3JIM4YMS.

MoaeaupoBarhb X0 PELIEHUS 3a/1a4l C IOMOIIBIO PUCYHKA,
CX€EMBI, TAOJIULIBI.

IIpuBoauTh, pa3zdéuparb, OLEHUBATH PA3JIMYHBIC PEIICHMUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a/ad4.

Kpuruyecku oneHMBATh NOJYYEHHBIN PE3yNIbTAT,
OCYLIECTBJISATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIINOKH.

3HAKOMHTBCS C HCTOPHENH pa3BUTUS apUPMETUKH
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Harnsanas reomerpust. 10 MHOrOyroJIbHUKH. OnuceiBaTh, HCMOJIb3YsI TEPMHUHOJIOTHIO, H300PaXKATH C
MHOroyrojapHUKH YeTbIpEXYTOJIbHUK, ITOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
IPSIMOYTOJIBHUK, MOJIEIIUPOBAThH U3 OyMaru MHOTOYTOJIbHUKH.
KBaJpar. IIpuBoauTHL NpUMeEPbI OOHEKTOB PEATLHOTO MUPA, UMEIOIIHX
I[pakTuyeckas (GbopMy MHOTOYTOJIbHHUKA, TPSAMOYTOJIBHUKA, KBaIpaTa,
pabota TPEYroJIbHUKA, OLEHUBATD UX JIMHEHHbIE pa3Mepbl. BbIYUCIATS:
«ITocTpoenue NEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA, MHOIOYT OJIbHUKA,
HIPAMOYTOJIbHUKA IJIOIA/Ib IPSIMOYTOJIbHUKA, KBasipaTa. M300paxkaTh

C 3aJJaHHBIMH
CTOPOHAMH Ha
HEJIMHOBAHHOM
Oymarey.
TpeyrosbHUK.
[Lnomane u
TIEPUMETP
MPSMOYTOJIbHUKA
u
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSMOYTOJIBHUKOB,
€IMHUIIBI
M3MEpPECHUS
TLTOIIAIH.
ITepumerp
MHOTOYTOJIbHUKA

OCTPOYT'OJIbHBIE, IIPSIMOYTOJIBHBIE U TYIIOYT OJIbHBIE
TPEYTOJIbHUKHU.

CTpouthb Ha HETMHOBAHHOM UM KJIeTYaTOM Oymare KBajapar u
NPSAMOYTOJIBHUK C 33IaHHBIMH JUIMHAMU CTOPOH.

HccaexoBath CBOMCTBA NIPAMOYTOJIbHUKA, KBAIpATa IIyTEM
IKCIIEPUMEHTA, HAOIIOICHHS, U3MEPEHUS, MOJICTTUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
KoHcTpynpoBaTh MaTeMaTH4YeCKHE MPEIJIOKEHUS C
MTOMOIIIBIO CBSI30K «HEKOTOPBINY, «J1t000i». Pacno3HaBartn
VCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJAUTH NPUMEPbI U KOHTPIIPUMEDBL.

HUccaepoBath 3aBUCMMOCTD IUIOLIAAN KBAaApaTa OT JJIMHBI €r0
CTOpPOHBI.

Hcnonb3oBaTh ¢BOMCTBA KBAAPATHOM CETKH IS IOCTPOCHUS
buryp; pa3douBaTh NPIMOYTOJILHUK HAa KBaIPAThl, TPEYTOJIbHUKHU;
COCTABJISATH PUTYPHI U3 KBAAPATOB U MPSIMOYTOIHLHUKOB 1
HAXOJUTh UX IJIOIIA/b, pa30UBaTh GUTYPHI Ha IPSIMOYTOJIbHUKHU
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" KBaJpaTbl 1 HAXOAUTDH UX IIJIOMIAb.

Bblpa)KaTL BCIIMUMHY IUIOMAJAW B PA3JIMYHBIX CIAWHHUIAX
N3MCPCHUA MeTquCCKOﬁ CUCTCMbI MCpP, IIOHUMATbL H
HCIMOJIB30BAaTh 3aBHCHMOCTH MCXKIY MCTPHYCCKHMU
CAMHUIaMU U3MCPCHUA TUIOIIAIH.

3HAKOMHUTBCS ¢ NpPUMepaMHd NPUMEHEHHsl IUIOMAId |
nepuMeTpa B MPAKTHUECKUX CHUTyanusx. Pemarsb 3agaum U3
pealbHOM JKHU3HHU, MNpeajaratb M O0O0CY:KIaTh pa3jiuvyHbIe
CocoObI pelIeHUs 3a/1a4

JlecsiTuunbie IpOoOH

38

JlecsiTuuHAas 3aMKChH
Tpo0ei.

CpaBHeHue
JECATHYHBIX
npoOeii. JleicTBus

C IECSITUYHBIMU
TPOOSIMH.
Oxkpyrnenue
JIECSTHYHBIX
TpoOei.

Penrenne TekCcTOBBIX
3a/1a4, CoJIePIKAIINX
npoou. OCHOBHBIE
3a/1a4u Ha 1poou

IpencraBiasTh JECATUYHYIO JApOOb B BHUJIE OOBIKHOBEHHOM,
YUTaTh M 3aNNCLIBATH, CPABHUBATH JCCATUYHBIE IPOOH,
npeaaaraTb, OOOCHOBBIBATL W  O0CYKIATH  CHOCOOBI
YIOPSI0YUBAHUS AECITUUHBIX TPOOEH.

N300paxath gecaTUUHbIE APOOU TOUKAMH Ha KOOPIMHATHON
IIPSIMOM.

BbIFIBJSITHL CXOJACTBA W Pa3jMuMsi TMPaBWwI apupmMeTHuyecKux
NEeUCTBUN ¢ HATYpaJbHBIMU YHUCJIAMHU U JIECITUYHBIMHU APOOSIMH,
OOBSICHSTD UX.

BoInoJHATL apudMeTHUYECKUE ISUCTBUSA C JCCATHYHBIMH
Ipo0sSMU; BBIMOJHATL NPUKHAKY U OLEHKY pe3yibTaTa
BBIYMCIICHUN.

IIpumeHsaTh, cBolicTBA apuMETUYECKUX JEHCTBUN IS
palMoOHaIM3allA BEIYUCIICHHM.

IIpuMeHSITH NPAaBUIIO OKPYIJIEHHS JECATUUHBIX APOOeii.
IIpoBoauTHL MCCJIEI0BAHMSI CBOMCTB JECATUYHBIX APOOEH,
ONMUPAsICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHUCIIE C
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TIOMOIIBI0 KOMIThIOTEPA), BBIIBUTATH THIOTE3bI U IPUBOIUTH
nxX 000CHOBaHUA.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O JIPOOSIX,
NPUBOAUTH MPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHHUS BHICKA3bIBAHUH.

PemaTh TEeKCTOBBIE 3a/1a4u, COIEpKAIIUE APOOHBIE TaHHbBIE, U HA
HAaxO0JICHUE YaCTH LEJI0r0 U 1EJIO0T0 110 €r0 YaCTH; BBHIABJIATHL HX
CXO0ACTBA U pa3jn4us.

MogaenupoBarb XOJ PELICHHS 33Ja4d C NOMOIIBIO PUCYHKA,
cxembl, Tabnunpl. IlpuBoguTh, pa3dmparb, OLEHMBATH
pa3IMYHbBIC PEIICHUA, 3allMCU PELICHUM TEKCTOBBIX 3azady.
OmnepupoBarb IpOOHBIMU YHCIIAMU B pPEATbHBIX >KM3HEHHBIX
CUTYaLMSIX.

Kpuruvecku oueHMBATH NOJYYEHHBIN PE3yNbTaT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET HA

COOTBETCTBHE YCIOBUIO, HAXOAUTh OMINOKH.

3HAKOMMTBCS C HCTOPHE pa3BUTHUS apUPMETUKH
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Harnsanas reomerpust.
Tena u purypsr
B [IPOCTPAHCTBE

MHoOTOrpaHHUKH.
N3ob6paxkenue
MHOTOTPAHHHUKOB.
Mopnenu
MIPOCTPAHCTBEHHBIX
TEN.
[IpsAmMoyrobHBIM
napajuieienunes,
Ky0. Pa3BépTku
Ky0a u
napajuieienuneaa.
[IpakTrueckas
pabora «Pa3BépTKa
Ky6a». O0bEM Ky0a,

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPY:KaloleM MUpe
MPSMOYTOJIBHBIN TTapaljIeNIeuIe 1, Ky0, MHOTOTpaHHUKH,
ONHUCHIBATH, HCIOJIb3Ysl TEPMUHOJIOTHIO, OLIEHUBATD JTNHEHHBIC
pa3Mephl.

I[IpuBoaUTH MpUMEPHI 0OHEKTOB PEATHFHOTO MUPA, UMEIOIITUX
dbopMy MHOTOTPaHHHKA, TPSIMOYTOJIBLHOTO Napaljie/IeuIe1a,
KyoOa.

MN300pakath ky0 Ha KieTuaroi Oymare. McciaenoBars
cBoiicTBa Ky0a, MpsIMOYTOJILHOTO TapaJliesienunea,
MHOTOTPaHHHUKOB, UCITOIB3YS Mojieiu. Pacno3naBath u
U300paxkaTh pa3BEPTKHU KyOa U Mmapajuiesenumnesa.
MopeaunpoBarh Ky0 1 napajiesnenunen U3 OyMmaru u npoanx
MAaTEPUAJIOB, 00BACHATH CIIOCO0 MOJAECITUPOBAHMUS.

IPSIMOYTOJIBHOTO
napajJiesienumnesa

Haxoauth n3MepeHus, BBIMUCIAATD IUI0IA/1b IOBEPXHOCTH;
00bEM Ky0Oa, MpsIMOYTOJILHOTO TIapajlielieluIe/ia; Uccaea0BaTh
3aBUCUMOCTb 00bEMa Ky0a OT JIJTMHBI €r0 pedpa, BLIABUIATH U
00ocHOBBIBAaTH runoTe3y. HadawaaTs 1 npoBOauThH
aHAJIOTMH MEX]1y OHATUAMM IUIOMIAIU U 00BEMA, IEpuMeTpa U
IJIOIIA/IM IOBEPXHOCTU. Pacmo3HaBaTh UCTUHHBIC U JIOKHBIE
BBICKA3bIBaHUSI O MHOTOTPAaHHUKAX, MPUBOAUTH MPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMS U OTPUIIAHUS
BbICKa3bIBaHUM. PeliaTh 3a1a4u U3 peaibHOW )KU3HU
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[ToBTOpEHME M 0000OIIEHHE

10

[loBTOpEHME
OCHOBHBIX

TTOHSTUM u
METOJIOB Kypca

5 KJiacca,

0000111eHE 3HAHUI

BeruuciasarThb 3HAUCHUS BBIPAKCHUH, coaepKalmx
HaTypaJbHbIC 4HCIia, OOBIKHOBEHHBIE M JCCATUYHBIC JPOOH,

BBITOJIHATH IPeo0pa30BaHMsI YUCEIL.

BeiOupatrh cnocod cpaBHEHMs 4YMCEJ, BBIYHMCICHUM,
NPUMEHATHh CBOMCTBA apuPMETHUYECKUX JEHCTBHIA

JUISL paMOHAIU3AlUU BEIYUCIEHUN.

OcyumecTBIATE CAMOKOHTPOJIb BHIIOJIHAEMBIX JICHCTBHN 1
CaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUMN.

Pemiare 3agauyMm U3 pEAIbHOM OKU3HM, HPHMEHATH
MaTeMaTH4YeCKHe 3HAHMA Ul PEUIeHUs 3a1ad U3 IPYrux
y4€OHBIX NPEIMETOB.

Pemars 3agauM  pasHbIMH cnoco0amMu, CpPaBHMBATH
CIoco0bl peleHns 3a7a4v, BbIOMPATh PALMOHAJIbHBIN
cIocood

OBIIEE KOJIMYECTBO 170
YACOB I10
[TPOTPAMME
6 KJIACC
HanMmenoBanue pazaena | KonmdecTBo OcHOBHOE OCHOBHBIC BUJIBI ICSITEIILHOCTH O0yYaIOITUXCSI
(Tembl) Kypca 4acoB COZIepKaHue
HatypasbHbie yucna 30 Apudmeriieckue BhInoHATL apuMeTHUECKHE TeHCTBHS C MHOTO3HAYHBIMH
ACUCTBHA € HATYpaJIbHBIMH YUCJIAMH, HAXOAUTH 3HAYEHHUSI YUCIIOBBIX
MHOTO3HAYHBIMHU .
BBIpQKEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIMUCISATH
HaTypaJIbHBIMHU o
3HAYeHHsI BBIPQKCHUH, COACPIKAIINX CTCIICHH.
yuciaamMu. YucinoBbie .
BbINOJHATH NIPUKHAKY U OIEHKY 3HAaYCHUHN YHCIIOBBIX
BBIPKCHUS,

BBIPAXXEHUH, IPUMEHATH NPUEMBI IPOBEPKHU PE3yJIbTATA.
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TOPSIAOK IEMCTBUM,
HCIIOJIb30BAHHE
cko00k. OKpyTJIeHHE
HaTypaJIbHBIX YHUCE.
Jenurenu n
KpaTHBIE YUCIA;
HanOOIbIINI OOIINIA
JIEITUTENb U
HaMeEHbIIIee ol11ee
KpaTHoeE.
JlemMmocTh CyMMBI
U TIPOU3BEICHUS.
Jlenenue ¢
OCTaTKOM.

Penienue TeKCTOBBIX
3a7a4

Hcnonb30BaTh NPU BLIYUCJIEHUSX [TIEPEMECTUTENBHOE U
COYETATEIIbHOE CBOVMCTBA CIIOKECHUSA U YMHOXKEHHS,
pacnpenenuTeIbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO’KEHMSI, CBOMCTBA aprU(PMETUUCCKUX JICHCTBUM.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, TPOBOJAUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh M 000CHOBBLIBATH
TUII0TE3bl.

@®opMyJTHPOBATH OMNPeEACJeHUs JETUTEIsI U KPaTHOTO,
HAuOOJBIIEr0 OOIIETr0 JEIUTENII U HAUMEHBIIETo OOIIero
KPaTHOTO, IIPOCTOIO0 U COCTABHOI'O YHCEJN; MCIIOIb30BaTh
AT MOHATHS NPU PELICHUH 3a7a4.

IlpuMeHAT,  AJNTrOPUTMBI  BBIYHUCICHUS  HAUOOJIBIIETO
o01iero JenuTenass ¥ HauMEHbIEro OOIEero KpaTHOTO JBYX
qyuced,

MHOXXUTCIIN.

aJIropuTM Pa3JI0KCHUA qHucia Ha IMPOCTLIC

HccaenoBath yciaoBus 1eTUMOCTH Ha 4 u 6.
HccaenoBathb, 00cyx1aTh, POpMyIHPOBATH U
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000CHOBBIBATH BBIBOJ] O YETHOCTH CYMMBI, IPOU3BEICHNUS:
JIBYX YETHBIX YUCEII, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEYETHOI'O YHCEIL

HccienoBathb CBOMCTBA IEIMMOCTHA CYMMBI M ITIPOU3BEACHUS
qyucel.

IIpuBOoAUTH MpPHMeEPBI YKCEN C 33JaHHBIMUA CBOMCTBAMU,
pacno3HaBaTh BepPHbI€ H HEBEPHBIE YTBEPXKICHUA O
CBOWCTBAaxX YHCEJN, ONMPOBEPrarb HEBEPHBIE YTBEPKICHUS
C IIOMOILBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4YecKUe NMPEAJIO0KeHHUs C
IIOMOIIBI0 CBA30K «W», «UIW», «ECIH..., TO...».
Pemiartb TEKCTOBBIE 3aJayd, BKIIOYAIOIIME IOHATHUSA
NEJTUMOCTH, apudmMeTnaecKkum croco0Oom,
UCIIOJIb30BaTh Nepedop BCEX BOZMOKHBIX BAPUAHTOB.
MoaeaupoBarh X0/ pELICHUS 3a1a4H C IOMOLIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa3duparhb, OLEHMBATH PA3JINYHbBIC PELICHMUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a1a4.

Kpuruyecku  oumeHMBATHL  MOJYYCHHBIM  pe3yJsbTar,
HAXOJUTh OIIMOKH, OCYIIECTBISATH CAMOKOHTPOJIb, TTPOBEPSIS
OTBET HA COOTBETCTBUE YCIOBUIO

Harnsgnas reomerpusi.
[IpsimMbIe Ha IIJIOCKOCTH

ITeprienauKynsIpHBIE
MIPsIMBIE.
[TapamienbHbIE
IIpsIMBIE.
Paccrosinne mexny

Pacno3HaBaTh Ha 4epTekax, pUCYHKax Cllydad B3aUMHOIO
PaCIIOIOKEHUA ABYX IPSIMBIX.

N300paxkaTh ¢ MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJTMHOBAHHOW U KJIETYATOW Oymare JIBe MepeceKaronuecs
IpsIMBIE, ABE MapAJUICIIbHBIE IPSIMBIE, CTPOUTD IPSIMYIO,
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JIBYMsI TOUKaMH, OT
TOYKH JI0 IPSIMOH,
JUIMHA MaplIpyTa Ha
KBaJpPaTHOM CETKE

NEPIEHINKYJIIPHYIO JaHHOM.
IIpuBoauTs NpuMepsbI apAJUIEIbHOCTH U
NEPIEHANKYJIAPHOCTH MPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJIBHUKAX MEPIICHINUKYJISPHBIE U
napajujiesbHble CTOPOHbI. M300paskaTh MHOTOYTOJIBHUKU C
napajyieIbHbIMH, IEPIEHANKYIIPHBIMUA CTOPOHAMHU.
HaxoauTh paccTosiHUE MEXY ABYMs TOUKAMH, OT TOUKU
710 MIPSIMOM, JUTMHY ITyTH Ha KBaJPAaTHOM CETKE, B TOM
YHClIe UCTIONb3YsI LU(POBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0Ob, OCHOBHOE
CBOMCTBO J1po0H,

COKpaleHue 1pooei.

CpaBHeHue 1
YIOPS0UUBAHUE
JpOOeH.
Jecsatuunsie 1poOu
1 MEeTpUYecKas
cucTeMa Mep.
Apudmernyeckue
JICUCTBUSA C
O0OBIKHOBEHHBIMH
1 JIeCSITUYHBIMU
JPOOSIMH.
OTHolIeHHE.
JleneHue B JaHHOM

CpaBHMBATBh U YHNOPSIA0OYHUBATH JpOoOW, BBIOHPATH CIOCOO
CpaBHEHHUS APOOEH.

IIpeacTaBisiTh ACCATUYHBIC APOOU B BUC OOBIKHOBEHHBIX
npo0ei 1 OOBIKHOBEHHBIE B BUJIE ICCATUYHBIX, HCIO0JIb30BATh
IKBHBAJIEHTHbIE MPeACTABJEHUSs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, IPH BEIYUCIICHISIX. M CM0Jb30BaTh ICCSITUIHbBIC
IpoOu Tpu MpeoOpa30BaHUK BEIMYUH B METPUIECKOM

CUCTEME MEp.

BoInoHATH apuMeTHYeCKUue AeCTBUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMH IPOO0sSMU. BbIuncasTh
3HAYCHUS BBIPAKEHUH, COJEPIKAIINX OOBIKHOBEHHBIC
JECATUYHBIC IPOOU, BBITIOIHATH IPe0Opa3zoBaHus IpoOeid,
BbIOMPATH CIIOCO0, NPUMEHATH CBOMCTBA

apupMETHIECKUX TCUCTBUI IS PAIlIOHATU3 AN
BBIYMCIICHUN.

CocTraBasiTb  OTHOUIEHMSI U MPONOPLMH,  HAXOIAMTH
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OTHOIICHUC BCIIMYINH, ACJIUTH BEJIIMINHY B JTdHHOM

OTHOLIEHUHU. OTHOIICHUH.
Macrira0, HaxoauTh 3KcnepUMEHTAIbHBIM IYTEM OTHOIICHUE JJIUHBI
MPOIOPLIUAL. OKPY>KHOCTH K €€ IHaMeTpy.

ITonsitie HNutepnpernpoBaTh MaciTad Kak OTHOIIICEHUE BEJIUMYUH,
IIPOIICHTA. HAXOJUThb MacIITa0 IIaHa, KapThl U BBIYUCIISTh PACCTOSHUSA,
Brruncnenne UCTIONB3Ys MacTad. O0bACHATH, YTO TAKOE MPOIICHT,

fiponeHta ot yHOTPeOJIATh 000POTHI PEUH CO CJTOBOM «IIPOLICHT.
BCIIUYHUHBI U
BEJIMYUHBI 110 €€
MIPOIICHTY.

Penienne TeKCTOBBIX
3a7a4, CoAepKaIIUX
JpOOH U TIPOIEHTHI.
[IpakTHuecKas HaxO0KJICHUE JIpoOu (ITPOIIEHTA) OT BEIMYHNHBI ¥ BEJIMUUHBI
paboTa «OTHOImEHWe | 1O €€ IpoOu (IPOUEHTY), APOOH (POLIEHTA), KOTOPBIH
JUIMHBI OKPYKHOCTH COCTaBJIsAeT OJHA BeauyuHa OT apyrou. IlpuBoauTs,

BoipaxkaTh Npo1eHTHl B Ipo0sX U IpoOH B MPOIICHTAX,
OTHOIIICHHUE JIBYX BEJIMYMH B IIPOIICHTAX. BHIYMCIAATH
MPOIICHT OT YMCJIa M YUCJIIO 110 €ro MPOIEeHTY. OKPYIJIsATh
JpOOH U MPOIEHTHI, HAXOIUTh MPUOIHUKEHUS YUCEIL.

Pemarn 3alavdi Ha 94aCTH, ITPOLUCHTHI, IIPOIMOPpIHH, HA

K €€ TMaMeTpy» pa3duparhb, OLICHUBATH PA3JINYHBIE PEIICHUS, 3aAUCU
pEIIEHNI TEKCTOBBIX 3aay.

N3BaexkaTh uHpOpMANNIO U3 TAOIHI] U IUATPAMM,
UHTEPIPETUPOBATh TAOJIUYHBIC JAHHBIE,

onpenensaTh HauboJblllee U HAUMEHbIIIEE U3
IIPEACTABICHHBIX JAHHBIX

HarmsigHas reomeTpus. 6 OceBas cuMMETpHSI. Pacno3HaBaTh Ha 4epTekKax U U300PAKEHUSIX, H300PaAKATH
Cummerpus [lentpasbHas OT pYKH, CTPOMTb C IOMOUIbIO HHCTPYMEHTOB (QUrypy
CUMMETpHSL. (0Tpe30K, JOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,




IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTrueckas
pabora
«OceBas
CUMMETPUSD).
Cummerpus B
IIPOCTPAHCTBE

OKPY>KHOCTh), CAMMETPUYHYIO JaHHOU OTHOCUTEIHHO
MPSIMOU, TOYKH.

HaxoauTs npuMepbl CHMMETPUU B OKPY>KaIOIIEM MUPE.
MogaeanpoBathb u3 Oymaru 18e pUrypbl, CAMMETPUYHbIE
OTHOCHUTEJIBHO MPSMO; KOHCTPYUPOBATH FT€OMETPUUYECKHUE
KOH(UTypaliK, UCTIONB3Ys CBOMCTBO CUMMETPHUH, B TOM
YHClIe C TOMOILBIO LU(POBBIX PECYPCOB.

HccaenoBarb CBOMCTBA V3YYEHHBIX buryp,
CBSI3aHHBIE C CUMMETPHUEU, UCIMOIb3Yys SKCICPUMEHT,
HaOJII0/ICHNE, MOJICTTMPOBAHUE.

O00CHOBBIBATH, OIIPOBEPraTh C IOMOIIBIO KOHTPIIPUMEDPOB
YTBEPXKACHUS O CHMMETPUH (PUTyp

Bripaxenus ¢ OykBamu

[IpumeneHue OykB
JUIS 3aIIUCH
MaTEeMaTHYECKUX
BBIPAKECHUU U
MPEJIOKECHUM.
bykBeHnHble
BBIPAXXEHUS U
YHUCIIOBBIE
ITOZICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaxXO0XK/JICHUE
HEU3BECTHOTO

Hcnoab3oBath OyKBbI /17151 0003HAYEHUS YU CEI, TIPH 3aUCH
MaTEMaTUYECKUX YTBEPKIECHUM, COCTABIIATh OyKBEHHbIE
BBIPAKEHHUS 110 YCIOBUIO 3a/1a4H.

HccnenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JIJIS1 MX 3aIUCH.

BbI4ncJasITh UMCI0BOE 3HaUYE€HHUE OYKBEHHOTO BHIPAXKECHUS
pU 33JaHHBIX 3HAYEHUSAX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOLIATN
IPSAAMOYTOJIBHUKA, KBAIPaTa; JUIMHBI OKPY>KHOCTH, IIIOIIAIH
KpYra; BHINOJIHATH BIYUCJIEHHUS 110 3TUM (opMyJiam.
CocraBasatb GopMyJIbl, BEIPAKAOIINE 3aBUCUMOCTH MEKITY
BEJINYMHAMU: CKOPOCTh, BPEMsI, pACCTOSHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIHLHOCTD, BpEMS, 00bEM
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KOMIIOHCHTA.

pa6OTI>I; BBIIIOJIHATH BBIYUCIICHUA 110 OTHUM (bOpMy.TIaM.

Dopmyibl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apU(PMETHUECKOIO
JEUCTBUS
Harnsanas reomerpusi. 14 N300pakaTh HAa HETMHOBAHHOM U KJIETYATON OymMare
@urypsl Ha IIOCKOCTU HeThIpEXYTONBHIIK, C HCIIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
IIPAMCPBI YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMH: C
HETHIPEXYTOIBHUKOB. | 11ana j1j1e/1bHBIMH, [ICPICHIMKY/IIPHBIMY, PABHBIMH
IIpsAMOYTOJIbHUK,

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroHaJjei.
N3mepenne yrios.
Bungsr
TPEYTOJIbHUKOB.
ITepumeTtp
MHOI'OYTOJIbHUKA.
[Tnomwans ¢purypsl.
DopMyibl
NIEpUMETpa U
JI0ILAIN
IPSIMOYTOJIBHHKA.
[Tpubnmxeénnoe
M3MEPEHUE IUIOATN
dburyp.
ITpakTnyeckas

CTOPOHAMM, IPSIMBIMH yTJIAMH H JIp.,
paBHOOeIpeHHbIN TpeyronbHuk. [lpeaaaraTs n

00cyx’aaTh croco0bl, AJITOPUTMBbI ITIOCTPOEHUSI.
HccnenoBath, UCHOIB3Ysl SKCIIEPUMEHT, HAOIIOICHNE,
MOJENUPOBaHUE, CBOMCTBA MIPSMOYTOJIbHUKA, KBAJApaTa,
pa30OuBaTh Ha TpEyrobHUKUA. OOOCHOBBIBATH, ONPOBEPTaTh

C IIOMOILIbIO KOHTPIIPUMEPOB YTBEPKICHU

O TNPSIMOYIOJBHUKE, KBAaApaTe, pPaclo3HABaThb BEpPHbIE U
HEBEPHBIC YTBEPKIACHUS.

HN3mepsATH ¥ CTPOUTH C TIOMOUIBIO TPAHCIIOPTHPA YIJIbI, B
TOM YHUCJIE B MHOI'OYI'OJIbHUKE, CPABHUBATH YIJIbI,
Pacno3HaBaThb OCTPbIE, IPAMBIE, TYIIbIE, PA3BEPHYTHIE

yribel. Pacmo3HaBaTh, M300paskaTb OCTPOYTOJIBbHBIN,
IPSIMOYTOJIbHBIH, TYTIOYTOJIbHBIHN, paBHOOEAPEHHBIH,
PABHOCTOPOHHUH TPEYTOJIbHUKH.

BbI4ucasTh nEpUMETP MHOTOYIOJIBHUKA, IIJI0IA /b
MHOTOYTOJIbHUKA pa30MeHUEM Ha PSIMOYTOIbHUKH,
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pabota «I Inomans
KpyTay

Ha paBHBIC (PUTYPHI, UCIOJIB30BaTh METPUUCCKUC CIMHHIIBI
V3MEPEHUS JJIMHBI U TUIOIIA]IH.

Hcnoab3oBath NpuOIMKEHHOE H3MEPEHHE JJIUH U
IUIOIIAAeH Ha KieT4yaToi Oymare, IpuOIMKEHHOE U3MEPEHHE
JUIMHBI OKPYKHOCTH, IUTOIIAIA KpyTa

ITonoxxureapHbBIE U 40 Llenble yncna. IIpuBoaAMTH NpUMeEPHI UCIIOJIB30BAHUS B PEATTBHON KU3HU
OTpHUIIATEIIbHBIC YU CIIA Monyib yncia, MOJIOKUTENIBHBIX U OTpULIATENbHBIX uncell. U300pakarh
reoOMCTpuiCCKad LIEJIBIE YUCJIA, ITOJIOKUTEIBHBIE U OTPULIATEIIbHBIC YU CIIa
HUHTCPIPCTALAA TOYKAMH Ha YHCIIOBOM MPSMOM, HCIMOJAb30BAThH YKHCIOBYIO
MozyJis. Unciosbie MPSAMYIO JUIsl cpaBHEHUS yncen. [IpuMeHsTh nmpaBujia
MIPOMEXKYTKH.
CpPaBHEHUSI, YIIOPSAA0YMBATD LIEJIbIC YHCIIA; HAXOAUTD
ITonoxxurenpHbIC U
MOJ1YJIb YU CJIA.
OTPHULIATEIIbHBIC @
ancra. CpaBHeHMe OpMYJIMPOBATH NMPABUJIA BEIYUCIICHUS C
O —— MMOJIOKUTEIbHBIMU U 0Tp1/1uaTenBVHHMI/I YHCJIaMHU, Hz:xomnb
HAYEeHMS YHUCIIOBBIX BEIPAXKEHN
OTPHIIATEBHBIX 3Ha4Ye (o) (0} paXXEeHUH, COAEPKAIUX ACHUCTBUSA C
ancen MTOJIOKUTEJIBHBIMUA U OTPULIATEIIbHBIMU YUCIIAMU.
' IIpuMeHaTsL CBONCTB JKEHUSA
AprdmeTHuccKie pume CBOMCTBA CII0XKE I/IYME—IO)KGHI/ISI IS
. nmpeo0pa3oBaHus CyMM U TIPOU3BEIACHUN
JICUCTBUS C
MOJI0KUTEIHHBIMHU
Y OTPULATEIIbHBIMU
YHUCIIAMU.
Pemenne TeKCTOBBIX
3ajaq
[IpencraBieHue TaHHBIX 6 TTpsMOyTombHAS O0BACHATH M WIIIOCTPUPOBATH MOHATHE NTPSIMOYTOJILHON
CHCTEMA KOOPAMHAT CHUCTEMBI KOOPJMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
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Ha TIOCKOCTH.
Koopaunatel Touku
Ha INIOCKOCTH,
a0dciucca u
OpJuHaTa.
CrombuaTele 1
KpYTOBbIC
JarpaMMbl.
IIpakTrueckas
pabota
«Iloctpoenune
JarpamMm).
Pemenue TeKCTOBBIX
3a7a4, CojiepKaIux
JIaHHBIE,
MpE/CTaBJICHHBIC B
TaOJIMIAX U Ha

TCPMUHOJIOTHIO, CTPOUTD Ha KOOpI{HHaTHOﬁ IIJITIOCKOCTH
TOYKH U (l)I/IprBI I10 3aJaHHBIM KOOpJAHHAaTaM, HAXOAHUTb
KOOpANHATBI TOYCK.

Yurarh cronduaTeie U KPYIrOBBIC JHATI'PAMMBI;

HHTEPNPETHPOBATH JAHHBIE; CTPOUTDH
cTOJIOUaThIE JIAarpaMMmBbl. Hcnoab3oBath
uHdopmManuIo,

MMpCACTAaBJICHHYIO B Ta6m/1uax, Ha auarpamMmmax Ijisi peracCHus
TCKCTOBLIX 3aJ1a4 M 3a1a4 U3 peaﬂLHOﬁ KN3HHU

JarpamMmmax
HarusinHast reometpus. TTpSMOYTOBHBT Pacno3HaBaTh Ha YyepTEKaAX, PUCYHKAX, ONUCHIBATH
@urypsl B IpOCTPaHCTBE napajuIe/IeNuIIes, nupamuay, npu3My, HHJIMHAP, KOHYC, IIap, H300paxkaTh X

KyO, mpu3ma,
UpaMua, KOHYC,
UAIHHD, IIap U
cdepa.
N300pakenue

OT PYKU, MOJEJTUPOBATH U3 OyMaru, MjiacTUJINHA, TPOBOJIOKU
u 1p. [IpuBOAUTH NpUMePBbI OOBEKTOB OKPYIKAIOIIETO MHUPA,
UMeroImux (OpMbI HA3BAaHHBIX TEI.

Hcnonb3oBaTh TEPMUHOIOTHIO: BEPILIKMHA, peOpO, TPaHb,
OCHOBaHHE, BHICOTA, PAANYC U AUAMETP, Pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
IUJIMH]Ipa U KOHYCA.
[IpakTudeckas pabora
«Co3magne Mojiesien
MIPOCTPAHCTBEHHBIX
buryp».

ITonstne 00bEMa;
€UHUIIBI U3MEPEHUSI
00béMa. O0BEM

N3yuarh, UCIIONIB3YS SKCIIEPUMEHT, HAOII0ICHIE, N3MEPEHHE,
MOJICJTMPOBAHKE, B TOM YHCJIE KOMITBIOTEPHOE, U OMUCHIBATH

CBOIICTBA Ha3BaHHBIX TEJ, BHISIBJIATH CXOACTBA U Pa3IHYHSL:
MEXAy TUPaAMUION U IPU3MOK; MEXAY IUITUHAPOM, KOHYCOM

U TI1apOM.

Pacno3naBaTh pa3BEPTKU Napajvienenunena, kKyoa, npusMsl,
nupamMuzibl, KOHyca, HMWIMHAPA; KOHCTPYMPOBATH JaHHbBIC
Tena U3 pa3BEPTOK, CO3/1aBaTh UX MOJICIIH.

Co3naBaTh MoOJeJM MMPOCTPAHCTBEHHBIX PUryp (U3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.)

N3mepsaTs Ha MoaeJIsIX: IJTMHBI pEOEP MHOTOTPAaHHUKOB,

MIPSAMOYTOJIBHOTO AWAMETp Iuapa.

napajieenumnesa, BuiBoauth popmyay 00bEMa NpsiMOYTOIEHOTO

Ky0a, popMy! napasuieJIenuneaa.

obbEMa BbIuucaaTh 10 popmMysaaM: 00bEM MPAMOYTOIEHOTO
napajuiesienurneaa, Kyoa; ucroab30BaTh ¢IMHHUITBI U3MEPCHUS
00bEMa; BBIYUCIATH O0BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napauIelICUICOB; pelmaTh 3aJ1a4M ¢ peaJbHBIMUA JaHHBIMHU

[ToBTOpenue, 06001IeHNE, 20 BBIYHCJISITE 3HAYEHUS BBIPAKEHNH, COEP/KAIINX
IToBTOpEHUE

CHUCTEMAaTHU3al A

OCHOBHBIX ITOHATHU U
METOJI0OB KypCOB D U 6
KJ1aCCOB, 0000IeHHE
M CHCTEMAaTH3alus
3HAHUM

HaTypaJIbHBIC, IIETIbIC, TTOJIOKUTEIIbHBIC U OTPUIIATEIIbHbBIC
4yucia, OOBIKHOBEHHBIE U JECATUYHBIE APOOH, BBITTOTHATh
npeoOpa3oBaHUsI YUCEIT U BHIPAKESHUM.

BriOuparth cnocod cpaBHEHHS YHUCEN, BIUUCICHUM,
NPUMEHSITh CBOMCTBA apu()METHUYCCKUX JICHUCTBUI
JUISL palliOHaIN3alMU BEIYUCIICHUH.

Pemars 3a1a4u U3 peasibHON )KU3HU, IPUMEHATh
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MaTreMaTH4YecKHe 3HAHMS JIJI PEIICHUS 3a/1a4d U3 APYTrux
PEIMETOB.

Pemiate 3a1auu  pa3HbIMH  CNOCO0AMH, CPABHMBATD,
BBIOMPATH CIIOCOOBI PEIICHUS 33/1a4H.

OcymecTBJIATH CAMOKOHTPOJIb BHITIOJHEMbIX IEHCTBUN U
CaMOITPOBEPKY PE3YJIbTaTa BEIYUCICHHI

OBILEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

170
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®EJEPAJIBHAS PABOYAS IMPOT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HHOACHUMTEJBHASA 3AIIMCKA

Anrebpa sSBIIETCS OAHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO 00IIIETO 00pa30BaHU:
OHa 00ecCneYMBaeT M3Y4YEHUE JIPYTUX IUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK U
T'YMaHUTAPHOTO LIMKIIOB, €€ OCBOEHHE HEOOXOAUMO JIJIsl MPOJIOJKEHUsI 00pa30oBaHus U
B TOBCEJIHEBHOM KHU3HU. Pa3zBuTHe y 0O0yd4aromuxcsi Hay4YHBIX MPEJCTaBICHUN O
MIPOUCXOXKJCHUM U CYIIHOCTH alreOpandecKkux alOCTpakiui, crnocode OTpakeHUs
MaTeMaTUYeCKOM HayKOW SBJICHUN W TMPOIECCOB B MPUPOAEC M OOIIECTBE, POJIHU
MaTEMaTUYECKOT0 MOJICIIMPOBAHUS B HAYyYHOM IO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAUECTB MBIIUJICHUS, HEOOXOAUMBIX IS
ajanTalud B COBpeMEHHOM IndpoBoM obiiectBe. M3ydeHnue anreOpsl oOecrieurnBacT
pa3BUTHE yMEHUsI HaOJ0aTh, CpPaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUA UM BBIBOJBI, (GOpMYIHpOBaTh yTBepkIeHUA. OcBoeHHE Kypca aiureOpsl
oOecrieunBaeT pa3BUTUE JIOTUYECKOTO MBIIIJICHUS OOYYaIOMIMXCS: OHM HCMOJb3YIOT
NEIyKTUBHBIE W WHAYKTUBHBIC PpACCYXKIEHUs, OOOOIIEHHEe ¢ KOHKPETU3AIUIO,
abcTtparupoBanrie W aHanoruto. OOydeHue anrebpe MpeArnoyaracT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEIBHON JEATEIHPHOCTH OOYYaIOIIUXCsl, TTOITOMY CaMOCTOSITEIHLHOE
penieHue 3a7a4 ABIsIeTCs peaau3alnen 1es1TeIbHOCTHOrO MPUHIUIIA 00yYEeHUS.

B cTpykType mporpamMmbl y4eOHOro Kypca «AmireOpay» uisi OCHOBHOIO OOIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOJANYECKUE JUHUU:
«HYucna © BBIUHUCICHUS», «AdreOpanyeckue BBIPAXKEHUs», «YPaBHEHUS W
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX coaepKaTelbHO-METOAUYECKUX JTUHUN
pPa3BUBAETCS HA MPOTSKEHUU TPEX JIET M3YUEHUS Kypca, B3aUMOJICUCTBYS C APYTUMU
ero guHUSAMU. B xome wusyueHus ydeOHOTo Kypca OOy4YaroImMUMCS TPUXOIUTCS
JIOTUYECKU PacCyXIaTh, UCMOJb30BATh TECOPETUKO-MHOKECTBEHHBIA SI3bIK. B CBs3U ¢
3TUM B IIPOrpaMMy y4eOHOTro Kypca «Airedpa» BKIOUEHBI HEKOTOPhIE OCHOBBI JIOTHUKH,
MIPE/ICTABJICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHUYeCcKoro oOpa3oBaHUSI H
CIOCOOCTBYIOLIHE OBJIAJICHUIO oOydJarorumMucs OCHOB YHUBEPCAILHOTO
MaTteMaTH4eckoro si3bika. CojiepKaTebHOW U CTPYKTYPHOU OCOOCHHOCTBIO Y4eOHOTO
Kypca «Anredpay sBJISIETCS €ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue TuHUUA «YHClIa U BBIYUCICHUS» CIIYXKUT OCHOBOW JIJIsi JAJbHEUIIIETO
M3Y4eHUST MATeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOYYaIOMUXCS JIOTUYECKOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHUS TMOJb30BATHCS aJTOPUTMaMHU, a TaKxkKe
OPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JIs MOBCEIHEBHOW KU3HH.
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Pa3BuTHe moHATHS O YKClie HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CBA3AHO C
paloHaIbHBIMU M UPPALMOHAIBHBIMU YUCIAMU, (POPMUPOBAHUEM NPEICTABICHUN O
JNEHUCTBUTEILHOM YHCJE. 3aBEpIICHUE OCBOCHHUS YHMCIOBOW JIMHUM OTHECEHO K
cpenHemy o0ieMy 00pa3oBaHUIO.

CopnepxkaHre OBYX alnreOpandecKux JUHUN — «Anre0pandecKue BBIPOKCHUSY U
«YpaBHEHUSI U HEPaBEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYarOIIMXCS
MaTeMaTUYECKOTO ammnapara, HEOOXOAMMOTO /i pEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPaKTUKO-OPHEHTUPOBAHHBIX 3a1ad. Ha ypoBHe OCHOBHOTO
oOmero oOpa3oBaHHs y4Ye€OHBI MaTepuan TIPYNIUPYETCS BOKPYT pPalMOHAIbHBIX
BbIp@XEHUM. Aredpa JIEeMOHCTPUPYET 3HAUYEHHE MATEMaTHKU Kak sI3plKa IS
IOCTPOEHUSI MaTeMaTHYECKUX MOJENEH, ONMUCaHUs MPOLECCOB U SIBICHUN PEaIbHOTO
mupa. B 3amaunm oOydeHuss anreOpe BXOIAT TaKXKe JajbHEHIIEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIIICHUSI, HEOOXOANMOTO, B YAaCTHOCTH, AJISi OCBOCHHUS Kypca
MH(POPMATUKHU, U OBJIaJICHUE HABBIKAMU JIETYKTUBHBIX paccyxaeHuil. [IpeodpazoBanue
CUMBOJIBHBIX (OpPM CHOCOOCTBYET pPAa3BUTUIO BOOOpaKEHHs, CIIOCOOHOCTEH K
MaTEeMaTHYeCKOMY TBOPUECTBY.

Conepxanue (GyHKIHMOHAIBHO-TpaQUUECKON JMHUM HaleJICHO Ha TMOJIy4YeHHE
oOyyaroluMuCs 3HaHUM 0 (PyHKUMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJENH st
OMHCaHUS U HCCIENOBAaHUS Pa3HOOOpPA3HBIX MPOIECCOB U SBJICHUNW B MPUPOAE U
oOmectBe. M3yuenne marepuana CnocoOCTBYET Pa3BUTHIO Y OOYHAIOIIMXCS YMEHUS
MCIIOJIb30BaTh PA3IMYHbIC BHIPA3UTEIbHBIC CPEJCTBA S3bIKA MATEMATUKH — CIOBECHBIE,
CUMBOJINYECKHUE, rpapuuecKre, BHOCUT BKJIaJ B (GOPMUPOBAHKE MPEACTABIECHUIN O pOJU
MaTeMaTHKHU B Pa3BUTHH LUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 79 Kitaccax u3ydaercst ydeOHbIld Kypc «Anredpay,
KOTOPBI BKJIIOYAET CIEAYIONIME OCHOBHBIE pas3ienbl coaepkanus: «Uumcnma u
BBIUMCIICHUSY, «ANreOpanyeckue BBIPDAKEHUS», «YPAaBHEHHMS M HEPaBEHCTBA»,
«DyHKIHNY.

OOmiee YMCIO YacoB, PEKOMEHIIOBAHHBIX JJIi U3y4eHHUs Yy4eOHOTO Kypca
«Anredpay, — 306 yacos: B 7 kiacce — 102 gaca (3 gyaca B Henenmo), B 8 kitacce — 102
yaca (3 gaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HEZIEIO).

COILEPKAHUE OBYYEHMUA

7 KIIACC Yucia 1 BbIYUCIEHUSA

JIpo6u OOBIKHOBEHHBIE U JCCATUYHBIC, TIEPEXO OT OAHOU (HOPMBI 3amucu apodeit
K apyroi. [loHsiTHe parMOHAIBHOTO 4YHWCJa, 3alliCh, CPABHEHHE, YIOPSIOYMBAHUE
palMOHANBbHBIX 4YHCell. ApudmeTndeckue IEHUCTBUS C pPALMOHAIBHBIMU YHUCIAMH.
Pemenue 3a1ay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.
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CreneHb ¢ HaTypaJbHBIM TIOKa3aTeleM: OIpeaeieHne, MnpeoOpa3oBaHHe
BBIP@KEHUI Ha OCHOBE OINpEAENICHUs, 3aluch OoyblIMX uucen. [IpoueHThl, 3amuch
IOPOLEHTOB B BHUJE JApoOM M poOM B BHUAE IMPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
MIPOLICHTHI, PEIIEHUE 3a]1a4 U3 PEATbHOM IPAKTUKH.

[IpuMeHeHne MPU3HAKOB AEIMMOCTH, PA3JI0KEHUE HA MHOXHUTEIH HATYPaJIbHBIX
qHCeT.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMast U oOpaTHas MPONOPLMOHAIBHOCTH.
AJireOpandecKkue BbIpaKeHUs

[lepemeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHUS C HepeMeHHOW. JlomycTumele
3Ha4YeHUs TepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEX]Y BEIMYMHAMU B BHJIE
dopmynsl. Beruucnenunss no dopmynam. IIpeoOpazoBaHrne OyKBEHHBIX BBIPAXKEHUH,
TOKJICCTBEHHO PaBHbIE BBIPA)KEHUS, MpaBUja MpeoOpa3oBaHUs CyMM U MPOU3BEICHUM,
IpaBUJIa PACKPBITUS CKOOOK U MPUBEACHUS OT0OHBIX CIaraeMblX.

CBoliCcTBa CTEIEHU C HATYpaJIbHBIM I1I0KA3aTEIIEM.

OpHounensl u MHOrowieHsl. CreneHb MHoOrowieHa. ClOXEHUE, BBIYMTAHUE,
YMHOKEHHE MHOTrO4YIeHOB. DOpMysIbl COKPAIIEHHOTO YMHOXKEHHMS: KBaJIpaT CyMMBI H
kBagpar paszHoctd. Dopmyna pazHOCTH KBaapaToB. PaznojkeHHe MHOIOYJIEHOB Ha
MHOKUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, TMpaBWia MpeoOpa3oBaHUsl  ypaBHEHHS,
PaBHOCUIIBHOCTDH YPaBHEHU.

JluHeniHOEe ypaBHEHHME C OJHOW I[IEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YpaBHEHHUSI, PELICHUE JUHEWHBIX ypaBHEHUH. CocTaBieHUE YPAaBHEHUN MO YCJIOBHUIO
3a1aun. Pemenne TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C JABYMs IEpeMEHHbIMM M ero rpaduk. Cucrema IBYX
JUHENHBIX YpaBHEHUM C IBYMsI IEpEMEHHBIMU. PerieHre cucteM ypaBHEHUN criocoOoM
NIOACTAaHOBKH. [IprMeps! peleHns TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPABHEHUM.

DYyHKUMHU

Koopaunara Toukn Ha npsamou. UucinoBble npomexyTku. PaccrosiHue Mexny
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyrosbHast cuctema koopaunat, ocu OX u Oy. AOcuucca U opArHATa TOUYKU
Ha KOOpAMHATHOW TMuiockocTu. Ilpumepsl rpadukoB, 3agaHHbIX (QopMmynamu. UteHue
rpadgukoB peanbHbIX 3aBucumocTeil. [lonstue ¢pynkuuu. ['padux Pynkmuu. CporicTBa
yukumii. Jluneitnas Gpyukuus, e rpapuk. 'paduk pyuxkuuu 0 = |0|. Ipaduyeckoe
peLICHUE JTMHEUHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.
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8 KIIACC Yucia u BbIYUCIEHUS

KBaapatHsblil kopeHb U3 uncia. [lonstre 00 uppanmoHaibHOM 4Kciie. JlecsITHUHbIe
OpUOJIMKEHNU HppaluoOHalNbHbIX uucesl. CBoilcTBa apH(PMETHYECKHX KBaJpaTHBIX
KOpHEW U UX IPUMEHEHHUE K IPE0Opa30BaHUIO YMCIOBBIX BBIPAXKEHUN U BBIUYUCIICHUSM.
JlencTBUTENBHBIC YHUCIIA.

CreneHsb ¢ 1ensIM IoKaszaTeseM 1 e€ cBoiictBa. CTaHaapTHas 3alIMCh YHCTIA.

AJuireOpandecKkue BbIPpaKeHUs

KBagpaTHbIil TpEXUiEH, pa3iOKEHHE KBAJIPATHOIO TPEXWICHA HAa MHOYKUTEIIU.

Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CroxeHue,
BbIUMTAHUE, YMHOXEHHE, JeJeHHe airedpanyeckux Apoded. PamuonanbHble
BBIPAXEHUS U X MPEe0Opa30oBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEHl KBaJpaTHOro ypaBHEHHs. Teopema
Buera. Pemenne ypaBHeHUH, CBOIAIINMXCA K JINHEMHBIM M KBaapaTHbIM. lIpocreiimme
IpOOHO-pallMOHANIbHBIE YPABHEHU.

['padrueckass uwHTEpHpeTanUsi YpaBHEHH C JABYMsI INEPEMEHHBIMU M CHCTEM
JUHEVHBIX YpPaBHEHUM C JAByMS NE€peMEHHbIMH. lIpumepsl pemeHus cucrem
HEJIMHEHWHBIX YPaBHEHUHN C IBYMsI [IEPEMEHHBIMH.

Penienne TeKCTOBBIX 3a/1a4 aIreOpanyecKuM CriocoOOM.

UucnoBble HEpPAaBEHCTBA M WX CBOWMCTBA. HepaBEHCTBO € OJHOW MEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJAHON NiepeMeHHON. CrucTeMbl
JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKUMH

[Tonsitue dynkuuu. O6macTh ONpEACNICHUS W MHOXKECTBO 3HAYCHUU (DyHKIHU.
Crioco6bl 3aanust QyHKITUH.

I'padux pynkumu. Urenue cBoiicTB PpyHkimu no e€ rpaduky. [Ipumepsl rpadukos
(GYHKIIHMI, OTpa)xaromux peajbHbIe TIPOIECCHI.

OyHKIMY, OMUCHIBAIOIIME TPSIMYI0 H  OOpaTHYIO  TIPOIMOPIIMOHATILHBIC
3aBUCHMOCTH, WX Tpaduku. DyHKIHH Y Xy =,y =Vx, Y=|x|. I'paduueckoe
pElIEHNE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC Yuciia 1 BBIYMCJICHUS
PannonanpHbIe 4YHWCTa, WPpAMOHAIBHBIC YHCIA, KOHEUHBIE M OCCKOHCYHBIC

JeCATUYHbIE TpoOU. MHOXECTBO JIEHCTBUTENBHBIX YMCEN, I€UCTBUTENIbHBIC YUCIA KaK
OecKOHEUYHbIe JAecATUYHble ApoOu. B3anMMHO OJHO3HAUYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHME [IEHCTBUTENBHBIX YHUCEN, apumeTnyeckue AeUCTBUS C
JNENCTBUTEIILHBIMU YHCIIAMHU.
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Pa3smepsl 0OBEKTOB  OKpYXKaloLIEro MHpPA, JIMTEIbHOCTh MPOIECCOB B
OKpPYXaIOoIlleM MHUpE.

[Tpubnux€HHOE 3HAYEHHE BEJIMYUHBI, TOYHOCTh NpUOIKeHus. OKpyrieHue
yucen. [Ipukuaka u orieHKa pe3yJIbTaTOB BEIYUCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JluneriHoe ypaBHeHUE. PenieHue ypaBHEHMH, CBOISIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelleHne ypaBHEHHU, CBOASIIUMXCS K KBaJAPATHBIM.
bukBagpatHoe ypaBHeHue. IIpuMepsl pelieHHsT ypaBHEHUW TPETbEUM W YETBEPTOU
CTEIECHEN pa30KEHHEM HA MHOXKHUTEIN.

Pemenne npoOHO-paliMOHaNbHBIX YypaBHEHUIl. PelieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHHe C JByMsl NEepeMeHHbIMU M ero rpaduk. PemieHue cucrem AByX
JVHEWHBIX yYpAaBHEHHH C JBYMs INEpEMEHHBIMHU. PemenHue cucrem AByX ypaBHEHHH,
OIHO U3 KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpoll creneHu. ['paduyeckas
UHTEpIIpETalns CUCTEMBI YPAaBHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aJ1a4 aJIr€OpandecKUM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne nMHENHBIX HEPABEHCTB C OJHOW IlepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM nepemMeHHol. KBaaparHbie HepaBeHCcTBa. ['paduueckas
UHTEpIIpETALs] HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DYyHKIUA
KBanpatnunas Qynkuus, e€ rpadux wu cBoiictBa. [lapaboma, koopauHATHI
BEPIIMHBI TTapadOoJIbl, 0Ch CAUMMETPHH ITapadOJIbI.

#

U UX CBOMCTBA.

YucsioBbIE MOCIEI0BATEIHLHOCTH M NPOTPECCUH
[TousiThe 4YUCIOBOM  IOCIENOBATEIBLHOCTH. 3aJaHUE IIOCJIEIOBATEILHOCTH

peKyppeHTHOH dhopmyoii u popmysoil N-ro uieHa.
Apudmernueckass u reomeTrpuueckas mnporpeccuu. dopmynsl N-ro  wieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N UJICHOB.
N300pakenne 4wieHOB apu(MEeTUIeCKOW U T€OMETPUIECKON MPOTPEcCUil TOUKaMHU
Ha KOODPJMHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCHOHEHIUAIbHBIN pocT. CIOXKHBIC
IIPOLICHTHI.

IHPEAMETHBIE PE3YJIbTATDBI
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[IpeameTHble pe3yabTaThl OCBOCHMSI MPOTpamMMbl y4ye€OHOTO Kypca K KOHILY
o0yueHus B 7 kjaacce. Uucia u BoIYUCIEeHHS]

BbInonHsTh, coueTasi yCTHbIE M TUCbMEHHbIE TPUEMBI, apudMeTHuecKue 1eicTBUs
C paLlMOHAJIbHBIMH YHCIIAMU.

HaxonuTh 3HaYeHUs1 YUCIOBBIX BBIPAKEHUHN, IPUMEHSATh Pa3HOOOPA3HbIE CIIOCOOBI
U NMPUEMBI BHIYUCIICHHS 3HAUCHUM JPOOHBIX BBIPAKEHUH, COACPIKAITUX OOBIKHOBEHHbIE
U JIECATUYHBIC JPOOU.

[lepexonuTes OT onmHOW (OpMBI 3amucu uucen K Jpyrod (mpeoOpa3oBBIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHUBaTh U YNIOPSA0YMBATH PAIIMOHAJIBHBIE YUCIIA.

OKpyIJIsTh Yucaa.

BBINIONHATS NMPUKHUIKY W OLIEHKY pPE3yJbTaTa BBIYUCICHHUH, OLEHKY 3HAYCHHI
YHUCIIOBBIX BBIPAXKEHUN. BBIMONHATE AEUCTBHS €O CTENEHSIMH C HATypajJbHBIMU
NOKA3aTeISIMMU.

[IpuMeHATh NpPU3HAKK JEIUMMOCTH, PA3JIOKEHHE Ha MHOXKHUTEIM HaTypaJbHBIX
YHCElL.

PemaTe npakTUKO-OPUEHTUPOBAHHBIE 33]1a4H, CBSI3aHHBIE C OTHOLIEHUEM BEINYHH,
MPONMOPIUOHAIBHOCTBIO BEIMYUH,  MPOLIEHTaMH, MHTEPIPETUPOBATH
pe3yNbTaThl PEMICHMS 3a7a4 C Y4ETOM OTPAaHUYEHU, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJiredOpanvecKue BbIPaKeHUs

Hcnonp3oBath anreOpandeckylo TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B
IpoLECCe OCBOCHMSI y4eOHOro MaTepuaia.

Haxomute 3HaueHus OyKBEHHBIX BBIPQOKCHHM TPU  33JaHHBIX  3HAYCHHSIX
MIEPEMCHHBIX.

BrImoHITh TIpeoOpa3oBaHusl 1EJOTO BHIPAKEHHUS B MHOTOWICH MPUBEICHUEM
NOTOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBITIOTHATS YMHOXKEHUE OJTHOWICHA HA MHOTOWICH U MHOTOWICHA Ha MHOTOUJICH,
MPUMEHSATH (DOPMYITBI KBaJpaTa CYMMBI M KBaJIpaTa pPa3HOCTH.

OcymecTBIATh Pa3I0KeHUE MHOTOWICHOB Ha MHOKUTEIHU C TIOMOIIbIO BHIHECCHHUSI
3a CKOOKH OOITIET0 MHOXKHTEJIS, TPYIITUPOBKH ClIaraeMbIX, MpUMEHeHUs Gpopmyi
COKPAILLEHHOI'O YMHOEHHS.

[TpumensaTs mpeoOpa3oBaHusT MHOTOWICHOB JJIsSi PEUICHUS PAa3IMYHBIX 33a/a4d U3
MaTEeMaTHUKH, CMEKHBIX ITPEAMETOB, 3 PEaTbHOM MPAKTHKH.

Hcnonmp30BaTh CBOMCTBA CTENEHEW C HATYypAJIbHBIMU ITOKA3aTEISIMU TUTS

npeoOpa3oBaHus BbIpAKECHHU. Y PaBHEeHHUsI U HEPABEHCTBA
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Pemlare nuHElHBIE YypaBHEHHs C OJHOM NIEPEMEHHOW, NPUMEHAS IpaBUia
nepexoAa OT UCXOJHOTO YpPAaBHEHUS K PaBHOCUIBHOMY eMy. lIpoBepsTs, sBiseTcs au
YHUCJIO KOPHEM YPAaBHEHHSI.

[IpumensaThy rpaduyeckrue METOIbl MPU PEHICHUH JIUHEHHBIX YpPaBHEHUH H X
CUCTEM.

[TonGupate npuMepsl ap YKMCEN, SABISIOIINXCS PEIIEHUEM JIMHEHHOTO YpaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHMs C JABYMS
MEPEMEHHBIMHU, MOJIB3YACh TPa(UKOM, TPUBOJUTH PUMEPHI PEIICHUS YPABHEHHSL.

Pemate cucreMsl IBYX JIMHEHWHBIX YPaBHEHUW C JBYMsS IIEPEMEHHBIMU, B TOM
qucIie rpapuuecKy.

CocTaBiATh U peniaTh JIMHEMHOE YpaBHEHUE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUI
[0 YCJIOBHUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJa4d
ITOJTyYEHHBIA PE3yJIbTaT.

DOYyHKIUA

N300paxkaTh Ha KOOPAUHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAMHATAM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCbIBATh YHNCIOBbIE IPOMEKYTKU Ha
areOpanvdeckoM si3bIKeE.

OTMmeyaTh B KOOPAMHATHOM TIIJIOCKOCTH TOYKH 1O 3aJaHHBIM KOOpJIUHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKIUU V = |X|.

OnuceBaTh C MOMOILBIO (PYHKIINN N3BECTHBIE 3aBUCUMOCTH MEXKy BEIMUYMHAMMU:
CKOpPOCTh, BpeMsl, PacCTOsIHHE, IIeHa, KOJINYECTBO, CTOMMOCTh, MTPOU3BOIUTEIIHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonutb 3HaueHue (yHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii crnocoO0 TMpeACTaBICHUS M aHaimu3a WHGOpMaIH,
U3BJIEKaTh U MHTEPIPETHPOBATh MHPOpPMALMIO U3 I'paUKOB pealbHBIX MPOLIECCOB U
3aBUCUMOCTEN.

[IpenMeTHbIe pe3yabTaTBl OCBOCHHSI TPOrPaMMBI  y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

Yuciia ¥ BLIYMCICHUSA

Hcnonp30BaTh HayaldbHBIE MPEICTABICHUSA O MHOXECTBE NCHCTBUTEIBHBIX YUCET
JUISl CpaBHEHMS, OKPYIJICHHMSI M BBIYUCICHUN, M300pakaTh JEWCTBUTENbHBIE YHCIIA
TOYKaMHU Ha KOOPAUHATHOU IPSAMOU.

[TpuMeHATh MOHATHE  ApUPMETHUECKOTO  KBAJAPATHOIO  KOPHS, HAXOIUTh
KBaJI[paTHbIE KOpPHHU, HCIIONb3Yysd IPU HEOOXOAWMOCTH KaJIbKYJISTOP, BBIIOJHATh
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npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKAIIMX KBAApPaTHBIE KOPHHU, UCIIOJb3Ysl CBOMCTBA
KOpHEM.
Hcrionp30BaTh 3amucy OOJIBIINX U MAJIBIX YHUCET C TIOMOIIBIO JECATUIHBIX APOOCH

u crene”en yncna 10. Auredpanyeckue BbIpasKeHUs

[IpuMeHSATh MOHATUE CTENEHH C LEIbIM IMOKA3aTEIEM, BBITOIHATH IPE0Opa30BaHUS
BBIPAXKCHUH, COACPIKALLIMX CTEIICHU C LEIbIM [I0Ka3aTeJIEM.

BBITIONHATE TOXKIECTBEHHBIE MPEOOPA30BAHUS PALUOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ACUCTBUN HAJ MHOTOWICHAMH U anreOpandyecKUMU JpOoOsiMH.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIH.

[IpumeHsaTh mpeoOpa3oBaHusl BBIPAKEHUW Ui PELICHUS PA3JUYHbIX 3a1ady U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemare JnMHENMHBIC, KBaJpaTHbIE YpPaBHEHHS W pPAlUOHAIBHBIE ypaBHEHUS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMs IIEPEMEHHBIMM.

[IpoBOANTE MPOCTEUIINE MCCIECAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHW, B TOM
qyclie C MNPUMEHEHHEM TIpaduyecKux IMpencTaBiIeHU (ycTaHaBIMBaTh, HWMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUS], €CJIM UMEET, TO CKOJIbKO, U TIPOYEE).

[lepexoauTh OT coBeCHON (OPMYIHPOBKH 3a7a4yM K €€ anredpandecko MoJenu
C MOMOUIBIO COCTABJICHUSI YPABHEHHUS WM CHUCTEMBI YPABHEHHM, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4M ITOJTYYEHHBIA PE3YJIbTAaT.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB Il CPaBHEHHUs, OLEHKH, peulaTh
JMHEWHBbIC HEPaBEHCTBA C OJIHOM MEPEMEHHOW U MX CUCTEMBbI, JaBaTh rpaduuecKyro
WJUTIOCTPALMIO MHOXKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

[TonumMath M HCHONB30BaTh (PYHKIMOHAIbHBIE MOHATHS U SI3bIK (TEPMMHBI,
CUMBOJIMYECKHE O0O0O3HAUEHMs), ONPEAENITh 3HAUY€HHE (PYHKUUMU 1O 3HAYCHUIO
aprymMeHTa, OmpeneisaTh cBOMCTBa (QyHKUuMU 1o €€ rpaduky. Ctpouth rpaduxu

AIIEMEHTApHBIX (PYHKITUN BUJA!
* 2 3
= — = X =X = Jx = |x . o
y x’ y Y 24 Vx, y =1 |, OMKCHIBATH CBOMCTBA YHCIIOBOM (DYHKITUU
o e€ rpaduky.

[IpenMeTHbIE pe3yabTaTBl OCBOCHHSI TPOrPaMMBI y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

Yucia 1 BbIYUCJICHUA
CpaBHUBATH U YyHIOPSIIOYMBAThH PALIMOHAIIBHBIE U UPPALIMOHAIBHBIEC YUCIIA.
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BeimonasaTh  apudmMeTnueckue IEHCTBUS C PAlMOHATBHBIMH YHUCIAMH, COYETas
YCTHBIE W TIMCbMEHHBIE MPUEMBI, BBINOJHATH BBIUMCICHUS C HWPPalUOHAIBHBIMU
YHCJIAMH.

Haxonute 3HaueHUs CTENEHEW C UENbIMH IOKA3aTeIsIMU M KOPHEW, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyraarh  JI€UCTBUTEIbHBICE  YHWCJIA, BBINOJHIT, HNPUKUAKY  pe3yjbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEVHBIE W KBAJAPATHBIE YPABHCHUS, YPABHECHUS, CBOJISIIMECS K HUM,
npocTeiime qpoOHO-paluoOHaIbHbIE YPaBHEHUS.

PemaTe cucTteMbl ABYX JIMHEWHBIX YPABHEHUM C ABYMs IEPEMEHHBIMUA U CUCTEMBI
JBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SABJISCTCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3a/1auu aNreOpanvdeckuM CrocoOOM C MOMOIIBIO COCTABJICHUS
YPaBHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMS EPEMEHHBIMU.

[IpoBOANUTE MPOCTENIINE KUCCIEAOBAHNUS YPABHEHUN U CUCTEM YpPaBHEHUW, B TOM
yucjae C NPUMEHEHHEM TpauUecKuX MpeACTaBlICHU (yCTaHABIMBATh, UMEET JIH
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

Pemiath nuHeliHbIe HEPABEHCTBA, KBAJIpATHBIE HEPABEHCTBA, M300paXKaTh pelICHUE
HEPABEHCTB HA YHCJIOBOM MPSMOM, 3alMChIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTtempl JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAKOIIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPAaBEHCTB HAa YHUCIOBOU
MPSAMOM, 3aNIUCHIBaTh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELUICHUM PA3JIMYHbBIX 33/1a4.

DYyHKIUHA
Pacno3nasatne GYyHKUMM ~ U3YYEHHBIX BHUJOB. IToka3rsIBaTh
CXEMaTHYECKH PACTIONIOKEHNE HAa KOOPIMHATHOM IIOCKOCTH IrpaduKoB GYHKIIMH BUA:

#
y= Axy = AX+b y== y=ax?+bx+c y=x%, y=Vx y=|x|,

3aBUCUMOCTH OT 3HaUYC€HUM KOI(DPHUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouts u wm300pakaTh cXeMaTH4eCKH TpaduKh KBAAPATUYHBIX (YHKITUH,
OTHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUHN IO UX Tpadukam.

Pacro3naBaTh KBaJpaTUYHYIO (YHKOHIO TIO ¢GopMylie, TPHUBOIUTH TPUMEPHI
KBaJPAaTUYHBIX (DYHKIUI U3 pealbHON KU3HU, (PU3UKU, TCOMETPHUHU.

YucsioBble MOCTEI0BATETLHOCTH M MPOTPeCCHH

Pacno3naBaTh apuMeTHUeCcKy0 U T€OMETPUYECKYIO MPOTPECCUU TPU PA3HBIX
croco0ax 3aJaHus.

BeIONMHAT, ~ BBIYHCIEHUS € HWCHOJB30BaHUEM  (Gopmyn  N-ro  wieHa
apu(PpMETHICCKON U TEOMETPUIECKOM MPOTPECCHid, CyMMBI ITEPBBIX N YICHOB.
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N300paxaTh YiIeHbI IOCIEN0BATEIbHOCTH TOUKAMHU Ha KOOPJMHATHOM IJIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCJIOBBIMM NOCIEAOBATEIBHOCTAMU, B TOM YHCIIE
3a/layd M3 pealbHOM JKU3HM (C MCHOJB30BAHUEM KaJIbKYyJIATOpa, UU(POBBIX
TEXHOJIOTHM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumeHoBaHue pasziena KomuuecTBO OCHOBHOE OcHOBHBIE BUJIBI JEATEIBHOCTA 00YYaIOIINUXCS
(TemnI) Kypca 4acoB COJIEpKaHUE
Uuciia ¥ BEIUMCIICHUS. 25 ITonsiTue
CucreMaTU3UPOBATH U 000ramiaTh 3HAHUSA 00
PanmonanbHabIe yncia PalMOHAJIBHOTO
OOBIKHOBEHHBIX M JICCATUYHBIX IPOOSX.
YHCIIa.
AprdmeTHuccKIe CpaBHUBATH M YIIOPSIA0YMBATH APO0U, TPeoOpPa30BhIBas
eHCTBAL © ngn HEO0OXOJMMOCTHU JECATUYHbBIC TPOOU B 06E>61KH0BGHHBIG,
OOBIKHOBEHHBIC B ICCATHYHBIC, B YACTHOCTH B OCCKOHCUHYIO
palMOHAIBHBIMHU 6H ’ y
CCITUYH 00b.
gyuciaMu. CpaBHEHHE, A Yo ap .
IIpyMeHATH pa3HO00pa3HbIe CIOCOObI U MPUEMBI
yHOPSAI0YMBAHUE _ ~
BbIUMCJIEHHS 3HAYEHUI JPOOHBIX BhIPasKeHUH,
palMOHATIBHBIX YHCET.
Cremenn ¢ coJiepKaluX OOBIKHOBEHHBIC U JECATUYHBIC TPOOH:
3aMEHATh MPH HEOOXOAUMOCTH ACCATUUHYIO IPOOH
HaTypaJbHbIM . .
OOBIKHOBEHHOW Y OOBIKHOBEHHYIO JACCATUYHOMN, TPUBOIUTH
ITOKa3aTeJICM.

Pemenne ocHOBHBIX
3a/1a4 Ha IpooH,
MPOLICHTHI U3
peAIbHOM IPAKTUKHU.
[IpusHaku
JETUMOCTH,
Pa3JIOKEHUS Ha
MHOXUTENH
HaTypaJabHbIX YKCETL.

BBIpakeHue kK popme, Hanboree yaoOHOU 11l BEIYUCIICHUH,
npeoOpa3oBLIBATH APOOHBIC BHIPAKCHHS HA YMHOKEHUE U
JIeJICHUE IECITUYHBIX APOO0eh K ICHUCTBUSIM C IIETbIMU
JUCIIAMH.

IIpuBoauTh YKuCI0BbIe U OYKBEHHbIE IPUMEPbI CTENIEHHA C

HATYpaJIbHBIM MOKa3aTesieM, OOBIICHS 3HAUCHNUS OCHOBAHUS
CTETIeHU U TIOKa3aTelisd CTENEHH, HaXOAUTh 3HAUCHUS
crenenel Buaa @’ (a — M000€ paMoOHAIBLHOE YKMCII0, N —
HaTypaJbHOE YHCJIO).
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Peasibnbie
3aBuCUMOCTH. [ Ipsimas
U oOpaTHas
MIPONOPLIMOHAIBHOCTH

IMoHuMAaTh CMBICI 3alIMCH OOJBIIMX YUCET C IIOMOIIBIO
JNECATUYHBIX Apo0el u creneHelt yucna 10, npuMeHsTh uX
B PCABHBIX CUTYaIIHSIX.

IIpuMeHSATH TPU3HAKYU TCTUMOCTH, PA3JIOKCHHS Ha
MHOHUTEIN HATyPaJIbHBIX YHCEIL.

PemaTh 3a1a4u Ha 9aCcTH, IPOLICHTHI, TPOTIOPITUH, Ha
HaxO0KJICHUE JApoOH (MPOLIEHTA) OT BEIMYMHBI U

BEJTMYMHBI 10 €€ IpoOu (TIPOIIEHTY ), IPOOH
(mpo1IeHTa), KOTOPHIA COCTABIISIET OJTHA BEJIMYHNHA OT

JIPYTOH.
IIpuBOoAUTH, pa30MPaTh, OLEHUBATH PA3JIMYHBIC PEILICHNUS,
3aIlIuCu peH_IeHI/Iﬁ TCKCTOBbBIX 3aJ1a4.

Pacno3zHaBaTh M 00BACHATH, ONIMPASICh HA ONIPENCIICHN,
IPsIMO MPOTNIOPIUOHATIBHBIE U 00OPAaTHO MPONOPIMOHATIBHBIE
3aBUCUMOCTH MEXIY BEJIMYNHAMU; NPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 peaIbHOr0 MUpPa, U3 IPYTUX YUEOHbIX
IIPEAMETOB.

Pemath npakTuKO-OpUEHTUPOBAHHBIE 3a7aUn Ha JpooHu,
IPOLIEHTHI, IPSIMYIO U 00paTHYIO MPONOPLUOHATBHOCTH,
IIPOIIOPIIUHU
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Anredpanyeckue 27 ByKBeHHbIC Ogaagerpb anreOpandecKoil TEPMUHOIOTUEN U CUMBOJIMKOM,
BBIPAKCHUS O — NPUMEHATH €€ B MPOIlecCe OCBOCHUS yueOHOT0 MaTepHara.
' Haxoaurp 3HaueHus1 OyKBEHHBIX BBIPAKEHUN NPU
[lepemennsle.
3aJJaHHBIX 3HAYCHUAX OYKB; BBITIOJHATH BEIUMCICHUS T10
JlomycTumeble
(dopMmysaM. BeImoHATH peoOpa3zoBaHus LEIOTO
3HA4YEeHUs 5
BBIPQXCHHSI B MHOTOYJICH MPUBEICHUEM IOI00HBIX
MIEPEMEHHBIX. P pUBE A
cllaraeMbIX, paCKphITHEM CKOOOK. BBINOJIHATH YMHOXKEHHE
DOopMyIBL.
OJIHOYJIEHA
[Ipeo6pasoBanue Ha MHOTOWJIEH ¥ MHOTO4JIEHAa HA MHOTOYJIEH, IPUMEHSTh
OYKBEHHBIX (opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
BBIPAKEHUM, OcymecTBJIATH PA3J10KEHUE MHOTOUJIEHOB HA MHOYKHUTEIN

PacKpBITHE CKOOOK 1
IPUBEICHUE
IMOIOOHBIX
cnaraemMbix. CBoiicTBa
CTEIICHHU C
HaTypaJbHbIM
TTOKa3aTeJIeM.
MHOTO4YJICHBI.
Cnoxenue,
BBIUNTAHUE,
YMHOXCHUE
MHOTOYJICHOB.
DopMyIibl
COKPAIEHHOTO

NyTEM BBIHECEHMSI 32 CKOOKH 00ILIEr0 MHOKHUTETS,
npuMeHeHus1 (POpPMYJIbl PAa3HOCTH KBapaToB, POpMyII
COKPAILIEHHOI'O YMHOEHHS.

IIpumensite  npeoOpazoBaHME  MHOTOWIEHOB  JJIs
pelIeHusl pa3IMyHbIX 3aJady U3 MaTeMaTUKH, CMEXHBIX
IPEIMETOB, U3 PEAIBHON TPAKTUKH.

3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTHA MATEMATHKU
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YMHOXXEHHUS.
Paznoxxenne
MHOTI'O4YJICHOB Ha
MHOKUTEIN

ypaBHeHI/ISI N HCPABCHCTBA

20

YpaBHeHue, npaBuiIa
peoOpa3oBaHUs
ypaBHEHUS,
PAaBHOCUJIBHOCTh
YpaBHEHUM.
JIuHenHoe ypaBHEHNE

PemiaThb IMHENHHOE YpaBHEHHE C OJTHOW MTEPEMEHHOM,
NPUMEHsAS MPAaBUJIA NEPEX0/Ia OT UCXOAHOTO YPABHEHHUS K
paBHOCWIBHOMY eMy Ooiiee mpoctoro Buja. [lpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YHUCJIO KOPHEM YPaBHEHMUS.
IMoadupars npuMepsI NIap YUCEII, SABJISIOMIMXCS PENICHUEM
JIMHEMHOI'0 YPAaBHEHHS C IByMSI IEPEMEHHBIMU.

C OJTHOM IEPEMEHHO,
pEIIEHNE JTUHENHBIX
ypaBHeHUM. Pemenue
3a71a4 C MTOMOILBIO
YpaBHEHUM.

JInHelHOE ypaBHEHHE C
JIBYMSI IEPEMEHHBIMHU U
ero rpaduk. Cucrema
JBYX JIMHEMHBIX
YPaBHEHUU C JBYMS
MEPEMEHHBIMU

CTponThb B KOOPAMHATHOM MJIOCKOCTH TpadUK JIMHEUHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU; MOJIb3YSICh TPAPUKOM,
NPUBOAMTH IPUMEPbI PEIICHNS YPABHEHUS.

Haxoauthb peuieHue CUCTEMBI IBYX JJUHEMHBIX YPABHEHUH C
JIBYMsI [IEPEMEHHBIMH.

CocraBJsiTh U pemiaTh ypaBHEHHUE WU CUCTEMY
YPaBHEHMH 110 YCIIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MOTYYEHHbIN
pe3ynbrar
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Koopaunats! u rpaduku.
OyHKIMU

24

Koopaunara Toukn Ha
npamon. Yucnoselie
IIPOMEKYTKH.
Paccrostnue mexny
JBYyMS TOYKAMHU
KOOPAUHATHOM
MIPSMOM.
[IpsamoyrosbHas
cucTeMa KOOpAMHAT Ha
mrockoctu. [Ipumepsl
rpauKOB, 33JJaHHBIX
dbopmynamu.

M300paxaTh HA KOOPAMHATHON MPSAMOM TOUYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpIUHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbL; 3aMUCHIBATh UX HA aNreOpandeckoM si3bIKe.
OTMeyaTb B KOOPAMHATHOM IVIOCKOCTH TOYKH I10
3aJJaHHBIM KOOpJMHATAM; CTPOUTH I'paUKU HECTOKHBIX
3aBHCHMOCTEH, 3a/laHHbIX (POpMyJIaMH, B TOM YHCIIE C
noMouibio nuppoBsIx J1aboparopuil. [IpuMeHATH, H3y4aTh
NpeuMy1IecTBa,

HHTEePHPEeTHPOBATH I'paPUUeCcKUil crioco0 MpeICTaBICHUS U
aHaJln3a pa3HO00pa3HOM KU3HEHHON MH(pOpMaLUK.
OcBauBaTthb MoHATHE PYHKIMHU, OBJIAJCBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3HaBath quHeiHYyI0 QyHKIHIO Y = KX + D,

Urenue rpapukoB
peabHBIX
3aBUCUMOCTEM.
[TonsiTue pyHKUIMU.
I'padux byHkIMH.
CaoiicTBa (QyHKITUH.
Jluneitnas GyHKIMS.
[TocTpoenue rpaduka
JTUHEWHON (PYHKITHH.
I'paduk pyHKIIH
y=|x|

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTM OT 3HAYCHUU
K03 urreHToB K u b.

Crpoutsb rpadpuku JuHEeHHOW QYHKIMHA, PYHKIIUU Y =] X |.
HUcnoab3oBath ungposbie pecypehl LISl TIOCTPOCHUS
rpa@ukoB QYHKIMI U U3yYEHUS UX CBOICTB.

[IpuBOANTE MPUMEPHI TUHENHBIX 3aBUCHUMOCTEN B PEAIIBHBIX
MIPOIIECCAX U SIBJIICHUSIX
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[ToBTOpEeHue u 0000IIEHNE 6 [loBTOpEHME BriOupars, NPUMEHATH OLICHUBATH CIoCo0bI
OCHOBHBIX  IIOHATHIA CpaBHEHUSI  YHUCEJ, BBIUMCICHUN, MpeoOpa3oBaHU
¥ METOJIOB Kypca 7 BBIPAKCHUN, PELLICHUS YPABHEHUM.

Kracea, O0OOIIEHHE | (cyecTBAATH CAMOKOHTPOIL BHITOTHAEMBIX ASHCTBHI 1
SHAHIH CaMOMPOBEPKY pe3yJibTaTa BEIYMCICHUN, TPeoOpa3oBaHuH,
IIOCTPOCHUM.
Pemiath 3agaum v3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKre 3HAHUS IS pEIICHUs 3a]1a4 U3 APYrux
MPEIMETOB.
Pemiate TekcTOBBIC 3aJauM, CPABHHMBaTh, BbLIOUPATh
CIOCOObI PEIICHUS 3aa41

OBILEE KOJIMYECTBO 102

YACOB IIO

[TPOIT'PAMME

8 KJIACC

HanMmeHoBaHue pasaena  KoIm4ecTBo OCHOBHOE OcCHOBHBIE BUJIBI ICSITEIILHOCTH O0yUYaIOITUXCSI
(Temel) Kypca 4acoB COZIEp/KAHUE
Uucrna v BBIYKCIICHUS. 15 KBanparHsiil KOpeHb DopMyJIUPOBATH ONPeaeTeHHe KBAIPAaTHOIO KOPHS U3

KBanparneie kopHH

u3 uncia. [lonsarue
00 UppaloHaIbLHOM
yucie. /JlecsaTunuHbie
MPUOJIKEHUS
HppalMOHAIbHbBIX

qucia, apupMEeTUYECKOr0 KBaJAPATHOTO KOPHS.
IIpumMeHsATH Onepannio U3BJICUYECHHS KBAAPATHOIO KOPHS
U3 4KCIIa, HCIOJIb3YS IIPU HEOOXOUMOCTH
KaJIbKYyJIATOP. OLleHuBaTh KBAJPaTHBIE KOPHU LIETBIMU
YUCJIaMU U AECSITUYHBIMU APOOSMHU.
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YHCel.
JleNCTBUTEIbHBIE
yucna. CpaBHEHUE
JIEHCTBUTEIBHBIX
YHCell.

YpaBHEHHE BUIA X2
=a.

CsoiicTBa
apru(METHIECKUX

KBaJpaTHBIX KOPHEM.

[IpeoGpazoBanue
YHUCIIOBBIX
BBIPAKCHU,
COJIeprKaluX
KBa/IpaTHbIE KOPHU

CpaBHHMBATB H YIIOPSIA0YHMBATh PAL[UOHAIIBHBIE U
UPPALMOHAIBHBIE YUCIIA, 3alIHCAHHBIE C TIOMOIIBIO
KBaJpPaTHBIX KOPHEM.

2
HccaenoBarb ypaBHEeHHE X d, HAXOOUTh TOYHBIC

npuOImKEHHBIE KOpHU Tipu a > 0.

HccaenoBath ¢BOMCTBA KBAIPAaTHBIX KOPHEW, ITIPOBOIS

YU CJIOBBIE SKCIIEPUMEHTHI C UCIIOIb30BAHUEM KAJIBKYJIATOPA
(komIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEW; MPUMEHSTh UX JJIs1 IpeoOpa30BaHUs BhIPAXKECHUH.
BoInoJHATH peodpa3oBaHus BHIPAKEHUN,

coJiep KallluX KBaJgpaTHble KOpHU. BbIpakaTh nepeMeHHbIe
U3 reOMEeTpUUYECKHX U puzndeckux Gopmyi. BeraucaaTs
3HAYeHUsl BBIPAKECHUM, COAepKAIIMX KBAJPATHBIE KOPHH,
UCIIOJIBb3YsI PU HEOOXOIUMOCTH KaJIbKYJISATOP.

u

Hcnoan3oBars B X0AC pCHICHUA 3a1a4 3JICMCHTAPHBIC
NpcaAcCTaBJICHUA, CBA3aHHBIC C HpI/I6J'II/I)I(éHHBIMI/I 3HAa4YCHUAMMU
BCJIMYHH.

3HAKOMUTBHCS ¢ HCTOPHMEH PA3BUTHS MATEMATUKU
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Yucia 151 BBIYUCJICHUS.

CreneHs ¢ OCIbIM

®opmyaMpoBaTh ONpe/ieieHre CTEIICHU C IETbIM

CteneHsb ¢ 1eIbIM ITOKAa3aTCJICM. IMOKa3aTeIIEM.
[oKa3aTejeM CrangapTHasi 3a1HCh IIpeacTaBiasiTh 3aNMCh OOJBITNX U MAJIBIX YHCEI B
1ucia. cranaapTHOM BHje. CpaBHMBATE YKCIIa ¥ BEJIMYHHEI,
Pa3mMepn1 00bekTOB
3alyCaHHbIC ¢ UCIOJb30BaHueM cTeneHu 10.
OKPYKarOIIEro Mupa
(OT DIeMEHTAPHBIX HUcnoab30BaTh 3alMCh YUCEN B CTAHIAPTHOM BHUJIE
4ACTHIL 10 JUJIS1 BBIpQXKEHUS pa3MePOB 0OBEKTOB, JJIUTEIIbHOCTH
KOCMIYECKHX MIPOLIECCOB B OKPYkKAIOIIEM MUPE.
00BEKTOB), DopMyJIHPOBATH, 3ANIMCHIBATH B CHMBOJIHYECKOM
JUIMTEILHOCTh ¢opme 1 MILTIOCTPUPOBATH PUMEPAMH CBOKCTBA
MPOLIECCOB B CTCIICHU C 1IEJbIM MMOKa3aTeJIEM.
OKPY’KaIOIIEM MHUPE. IIpyuMeHATHL CBOMCTBA CTENICHHU IS MPE0Opa30BaAHUS
CBOIICTBA CTEIIEHU C BBIPAKECHUH, COJIEPKAIUX CTEIECHU C LEIIbIM
LICJIBIM MOKa3aTeJIeM nokasartejieM. BhIOJIHATH JedCTBHSA C YHCIIaMU,
3alMCaHHBIMU B CTaHJAAPTHOM BUjE (YMHOXKEHHE,
JICJICHUE, BO3BEJCHUE B CTEIICHB)
AnreOpandeckue KBaipaTHslii Pacno3HaBaTth KBaApaTHbIN TPEXUIICH, yCTAHABINBATD
BbIpaKeHUs. KBagpaTHbIl TPEXUJIEH. BO3MOXKHOCTB €T'0 Pa3JI0KEHUSI Ha MHOXKUTEIIN.
TpEXIICH PasnoxeHne PackiagbiBaTh Ha MHOKUTEJIHM KBAIPATHBIN TPEXUIICH
KBaZIpaTHOTO C HEOTPULIATEIBbHBIM JUCKPUMUHAHTOM

TpEXUWIEHA Ha
MHOYUTEIIN
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AnreOpanyeckue
BEIPKEHUSI.

Anrebpandeckas Jpoob

15

AnreOpanueckas
Ipo0b. JlomycTumMblie
3HAYEHUS
MIEPEMEHHBIX,
BXOJISIIIIUX B
areOpandyeckue
BBIPAKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpailleHue
npo0eii. Croxenue,
BBIYHUTAHNE,
YMHOKCHHE H
JieTieHue
anreopanvecKux
JpOOeH.
[IpeobpazoBanue
BBIPAKCHU,
COJIepIKaIIuX
anreopandecKue
Ipoou

3anuceiBaTh anredpanyeckue BoipaxxeHus. Haxonurb
00J1acTh ONpEENICHUs PALIMOHAIIBHOTO BBIPAXKEHUS.
BbINOJIHATH YKCIIOBBIE MIOJCTAHOBKHA U BBIYHCJIATH
3HaYeHHUE JPOOH, B TOM YHUCIIE C OMOIIBIO KaJbKYJIATOPA.
®opMyJIHPOBATH OCHOBHOE CBOMCTBO aJireOpandecKon
JIpoOU U MPUMEHSITh €ro JJid peoOpa3oBaHusl IpOOEH.
BbINOJHATH 1eiicTBHA C aIredpanyecKuMu ApoOsIMU.
[TpumeHsTh IpeoOpa30BaHUs BHIPAKEHUH AJIS1 PELLICHUS
3a/1a4. BelpaxkaTth nepeMeHnHblIe U3 Gopmy1 (PU3NUECKUX,
reOMETPUUYECKUX, OIUCHIBAIOIINX OBITOBBIE CUTYAILIUH)
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YpaBHEHUS U HEPABEHCTBA.

KBaapatHbie ypaBHEHUS

15

KBagparnoe
ypaBHeHue. Henonnoe
KBaJpaTHOE
ypaBHeHnue. Dopmyna
KOpHEU KBaJI[PaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHuU,
CBOJSIIUXCS K
KBaJPATHBIM.
IIpocreniue
JTPOOHOPAITMOHAIILHBI
€ YpaBHEHHS.
Pemienue

TEKCTOBBIX 337a4 C
MTOMOIUIBIO
KBaJpPATHBIX
YPaBHEHUM

Pacno3HaBaTh KBaJpaTHbIEC YpaBHEHUSI.
3anuceIBaTh (POPMYJTy KOpHEN KBAJAPATHOTO YPaBHEHMUS;

pelaTh KBaJIpaTHble YPABHEHHUsI — TOJHBIC U HEMOJHBIE.
IIpoBoanTh NpocTeiime UCCaeI0BAHUA KBAAPATHBIX
YpaBHEHUM.

Pemiath ypaBHeHUsl, CBOJIAIINECS K KBaPATHBIM, C
MOMOILBIO TPE0Opa30BaHUI U 3aMEHOM NIEPEMEHHOM.
HabaroaaTh 1 aHAIM3UPOBATH CBSI3b MEXKIY KOPHIMU

1 K03 (pULIMEeHTaMU KBAaJIpaTHOTO YPaBHEHUS.
®opmympoBaTth TeopeMy Buera, a Takxke oOpaTHYIO
TEOpEMY, IPUMEHSATH ITH TEOPEMBI JIJIsl pEILICHUS 3a4a4.
Pemarth TekCTOBBIE 3a1a4M AT€OPaUECKUM CIIOCOOOM:
NEPEXOJIUTh OT CIIOBECHON (POPMYITUPOBKH YCIOBUS 3a7auu K
aredpandeckor MoJIeH MyTEM COCTaBJICHUS YPaBHEHUS;
pemaTh COCTaBJIEHHOE YpaBHEHUE; UHTEPIPETUPOBATH
pe3yJibTar.

3HAKOMHUTBCS € MCTOPHEN Pa3BUTHS alreOphbl

YpaBHEHUS U HEPABEHCTBA.

CucremMbl ypaBHEHUN

13

JInnenHoe ypaBHeHUE
C AByMS
MIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peLIeHUs] YpaBHEHUN B
L[EJIBIX YMCIIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUN

Pacno3naBath JIMHEHHbBIE ypaBHEHUS C IBYMS
[IEPEMEHHBIMU.

Crpouth rpaguky TMHEHHBIX YPABHEHHM, B TOM YHCIIC
HCI0J1b3YyH UM (pPOBBIE peCypCHhl.

Pa3zanuarth napannenbHbIe U IEPECEKAIOIINECS TPSMBIE 10
UX YPaBHEHUSM.

Pemarb cucteMbl IByX JIMHEUHBIX YPABHEHUM C IByMS
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INEPEMCHHBIMUA HOHCTaHOBKOﬁ H CIIOKCHHCM.

C ABYMsI
MIEPEMEHHBIMU.
IIpumepsl pereHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['pacdnueckas
WHTEPIIpETaIUs
YPaBHEHUS C IBYMSI
MIEPEMEHHBIMU U
CHCTEM JIMHECHHBIX
YPaBHEHUM C IBYMSI
MIEPEMEHHBIMU.
Pemenue TEKCTOBBIX
3aJ1a4 C IIOMOIIbIO
CUCTEM YPaBHEHUH

Pemiathb npocreimme CUCTEMBI, B KOTOPBIX OAHO U3
YPaBHEHUI HE SIBIICTCS TUHEHHBIM.

IIpuBoauTH rpapuvYeCcKy0 HHTEPNPETALUIO PEIICHUS
YPaBHEHUS C ABYMsI IIEPEMEHHBIMU U CUCTEM YPaBHEHUU
C JBYMsI IIEPEMEHHBIMH.

PemaTh TekcTOBBIE 321241 AIreOpanueckuM crocooom
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ypaBHeHI/ISI N HCPABCHCTBA.

Hepasencrsa

12

YucnoBbie
HEPABEHCTBA U UX
CBOMCTBA.
HepaseHcTBO ¢ 0HOM
TIEPEMEHHOM.
JIunerinbie
HEPABEHCTBA C OJTHOU
MIEPEMEHHON U UX
peiieHue. CucTemsl
JIMHEWHBIX HEPABEHCTB

DopMyJIUPOBATH  CBOMCTBA
WUIIOCTPUPOBAaTh ~ UX  HA

AOKAa3bIBATh anre6panquKH.

IIpuMeHsATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a1a4.
Pemiarb nuHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300pa)kaTh pelieHUe HEPABEHCTBA HA YUCIIOBOM MPSMOM.

YHUCIJIOBBIX
KOOPJIMHATHOU

Pemarhb cucteMbl JIMHEHHBIX HEPABEHCTB, U300pakaTh
pelIeHre CUCTEMBI HEPABEHCTB HAa YHCIIOBOU MPSMOU

HEPaBEHCTB,
MIPSIMOM,

C OTHOM EPEMEHHOMN
U WX PEIICHUE.
N3o0paxenue
peIIEHUs TUHEUHOTO
HEpPABEHCTBA U UX
CHUCTEM Ha YU CIIOBOM
MPSAMOU
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O YHKIWH. [Tonsarue GyHKIMH. Hcnoab3oBaTh GYHKIIMOHATHHYIO TEPMHHOJIOTHIO U
OCHOBHBIE TOHATHUS OOmnactsb CHMBOJIHKY.
ONPEACICHUA 1 Bblunciasits 3HAYEHUSA (GyHKIMIA, 3aJaHHBIX
MHOMKCCTBO SHAYCHUN | fyopmynamm (pu HEOOXOAMMOCTH — HMCIOJNIB30BATh
byHKLH. CHOCO?H KIbKYJISITOP);  COCTABJATH  TAa0JMIbI  3HAYEHHH
3a/iaHus PyHKITUH. dbyHKIHR
['padux pyHKUIMH. .
. Crponts mo TouYkaM rpadpuku (QYyHKIHIA.
CaoiicTBa pyHKIINH, o .
NUCHIBATH CBOMCTBA (PYHKIIMM Ha OCHOB
UX OTOOpaxKeHue cBOMC (byHn OCHOBC
Ha rpaduKe e€ rpaduyecKoro NpeICTaBICHUS.
Hcnonb30BaTh PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
CUMBOJIMKY.
HccaenoBath npuMepsl rpa@uKoOB, OTPAKAIOIINX PEAIbHBIC
npo1eccol U ApyieHus. [IpyBoAUTH NPUMeEPBI IPOLECCOB U
SIBJICHUU C 3aJJTaHHBIMU CBOMCTBAMHU.
Hcnonb30BaTh KOMIIBIOTEPHBIE POTrPAMMbI
JUTS IOCTPOECHUS TpaKOB (PYHKIIMK U U3YYECHUS UX CBOKCTB
&
DOyHKIHY. UYreHue 1 nocTpoeHue HaxoanTth ¢ nomomb10 rpapuka GyHKIUNA 3HAYEHUE OJTHON

UwucnoBbie QyHKIHH

rpadukoB QyHKIIHIA.
[Tpumeps! rpadukoB

W3 PaCCMAaTPUBAEMBIX BEJIMYHH 110 3HAYECHUIO ApYyrou. B
HECJIOKHBIX CIIy4asiX BbIPakaTh GOpMYyJ10i 3aBUCUMOCTD
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bynxumi,
OTpaXKaIOIIUX
peabHbIE MPOIECCHI.
DOyHKIUH,
OTHCHIBAIOIINE
MPSIMYIO U 00OpaTHYIO
MPONOPIIMOHAIbHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk pynkumm Yy
=X

OyHKIMU Y =

X,y =X,

y=Vx y =|xj;
rpauyecKoe pelieHne
YPaBHEHUU U CUCTEM
YpaBHEHUH

MEK]ly BEJTMYHMHAMMU.
OnucbIBaTH XapakTep U3MEHEHHS OJHOM BEJIUYUHBI B
3aBUCHUMOCTH OT U3MEHEHHUS IPYTOM.

Pacno3naBarth BujbI n3ydaeMbix ¢yHkiuii. [loka3siBaTh
CXeMATUYeCKH TOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH
rpadukoB GyHKIMI Buga: y = X5V = X, Y = Vx, y = | x|
HUcnoab3oBars (GyHkuMoHaIBbHO-TPaUUecCKHe
NPEACTABJICHUS I PEIICHUs U UCCIIECIOBAaHUs YPaBHEHUU
Y CHCTEM YPaBHEHUM.

IpumensaTs nudpoBbie pecypchl 1Sl TIOCTPOCHUS
rpadukoB GyHKIIMIA

[ToBTOpEeHue 1 0000IICHNE

IToBTOpEHUE
OCHOBHBIX ITOHSITHHN U
METOJI0B KypCOB 7/ 1 8
KJ1aCCOB, 0000IIIeHHE
3HAHUU

Bri0MpaTh, IPUMEHATH, OLEHUBATH CIIOCO0ObI CPABHEHNUS
YKCell, BRIUUCIEHUH, TPeoOpa30BaHUI BEIPAKEHUM, pellICHUs
YPaBHECHHUH.

OcymecTBJIATH CAMOKOHTPOJIb BHITIOJIHIEMBIX IEUCTBUMN U
CaMOTIPOBEPKY pe3yJibTaTa BEHIYUCICHHUM, TPeoOpa30BaHuUI,
IIOCTPOCHUH.

Pemars 3aga4m U3 peajibHOM KM3HHM, IPUMEHATH
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MATEMATHUYCCKUC 3HAHUA IJIsI pCIICHUA 3a1a4 U3 APYTIUX
npcamMcETOB.

Pemiatb TeKCTOBBIE 3alav4u, CpaBHUBATD, BblﬁI/IpaTI)
CocoObI peUICHUA 3a a9

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

102
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9 KJIACC

HaumMeHoBaHue pasgena | KonMdyecTBo OCHOBHOE OCHOBHBIC BHJIBI ICITEILHOCTH O0yYaIONTIXCS
(Temsl) Kypca 4acoB coJiepKaHue
Uwncrna v BBIYUCIICHUSI. 9 Pa3BuBaTh npeacTaBJeHHs O YHCIaX: OT MHOXECTBA

JleicTBUTENBHBIC YHCIIA

ParmmmonansHbBIE 4HCIIa,
HppaloOHaIbHbIC

ypcia, KOHEYHBIE |
OCCKOHEYHEBIC
JNECATUYHBIE  JIpOOwH.
MHOkeCTBO
JICUCTBUTEIBHBIX
YHCelI,
JIEUCTBUTENBHBIC
YHCiIa KakK
OCCKOHEYHEBIE
JECATUYHBIE  JTpOOH.
B3anmMnuo oHO3HAYHOEC
COOTBETCTBUE  MEX]Y
MHO>KECTBOM
NEeNUCTBUTEIbHBIX

Yucel U MHOXECTBOM
TOYEK KOOPJMHATHOU
npssmoii.  CpaBHEHHE
JIEUCTBUTEIIbHBIX
YHCEIL,
apupMeTHIECKHe

HATYpaJIbHBIX YHUCEN 10 MHOKECTBA AEHCTBUTEIBHBIX
yucell. O3HAKOMUTBCA C BO3MOXXHOCTBIO ITPEICTABICHUS
JNEUCTBUTEIHLHOIO YHMCIIa KaK OSCKOHEYHOH JIECITUIHOU
JIpoOH, MPUMEHSATH JECATHYHBIC MPUOTMKCHUS
palMOHABHBIX U UppAalMOHAIBHBIX yncell. U300paxkaTh
JIEUCTBUTEIbHBIC YUCIIA TOYKAMHU KOOPAMHATHOM MPSIMOM.
3anuceiBaTh, CPABHUBATH U YIIOPS/I0YUBATH
JICUCTBUTEIbHBIC YUCIIA.

BbInoIHATH, cOYeTas YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudmMeTuvecKue AefiCTBUA C PALMOHATLHBIMU YUCIIAMU;
HAXO/JUTh 3HAUCHUS CTEIICHEH C IICJBIMHU TTOKA3aTeIIMU U
KOPHEW; BLIYMCJIATH 3HAYEHHS YACJIOBBIX BBIPAKECHUM.
[HosyyuTs mpeacraBjaeHue O 3HAUMMOCTH
JIEUCTBUTEIBHBIX YHCEN B MPAKTUYECKOU AEATEILHOCTH
YyeJIOBEKa.

AHaJII/I3I/Ip0BaTI) H JeJ1aThb BbIBOAbI O TOYHOCTH

NpUOIMIKEHUST  JCHUCTBUTEIBHOTO  YWCIA  TpHU
pELlIEeHUY 3a1a4.
Okpyrasitb  JEHCTBUTEIBHBIE YHUCJA, BbIMOJHATH

NPUKUIAKY pe3yJIbTaTa BBIYMCICHUH, OLEHKY 3Ha4YCHUN
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JICUCTBUS C
JIEUCTBUTEILHBIMU
YHCIIAMU.
[TpubmxéHHOE
3HAYCHUE

BEJIMYUHBI, TOYHOCTH
PUOIKEHUS.
Okpyrienue yucesn.
[Ipukuaka u orieHKa

YU CJIOBBIX BBIpa)KeHI/Iﬁ.

3HAKOMUTBLCS C I/ICTOpI/leﬁ Pa3BUTHUA MATCMATHKHA

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe OcBauBars, 3allOMMHATH U NPUMEHATH
YpaBHEHUS C OTHOU ypaBHeHue. Perienne rpaguyecKkue MeTOAbl IIPU PEUICHUM YPaBHEHUH,
IIEPEMEHHOU YpaBHCHMH, HEPABEHCTB U UX CUCTEM.
CBOMAIIMXCA K PacnosHaBaTh Lenble W APOOHBIE  YPaBHEHHUSL.
JIMHEVHBIM. .
Pemate JMHeliHble W KBaJpPaTHbIe YpaBHeHMS,
KBanparnoe .
YpPaBHEHUS, CBOJALIMECS K HUM, HPOCTEUIINE
ypaBHeHue. Pemenne
. JpOOHOPALIMOHATIBHBIE YPABHEHUS.
ypaBHEHUH,
CBOISIIIUXCS K Ipensnarats BO3MOXHbBIE CTIOCOOBI PEIICHUS TEKCTOBBIX
KBATPATHBIM 3a/1a4, 00CYKIaTh UX M PelIaTh TEKCTOBBIE 3a1a4n
BukBapaTHbIe pa3HBIMH CITIOCOOAMMU.
YpaBHEHUS. 3HAKOMUTHCS ¢ HCTOPHEH PAa3BUTHS MAaTEMATUKU

[Ipumepsl pelieHus
YPaBHEHUU TPETHEU U
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YETBEPTOU CTEICHEN

pa3I0KEeHUEM Ha
MHOKHUTEIIH.

Pemenne
JPOOHOPAITMOHAT
BHBIX YPAaBHEHUM.
Pemenne  TEKCTOBBIX
3aaa4
anredpanvecKkum
METOJIOM
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YpaBHEHUS U HEPABEHCTBA. 14 Vpashenue ¢ pgByms | OCBaMBAThL H NPHUMEHSITH NPUEMBI PEIICHHS CHCTEMBI
Cucrembl ypaBHEHUM IIEPEMEHHBIMU U €ro | ABYX JTMHEHHBIX YPaBHECHHUHU C IBYMS IIEPEMEHHBIMU U
rpadux. CucremMa @ CHUCTEMBI IBYX YPaBHEHUI, B KOTOPBIX OJJHO YPAaBHEHUE HE
JABYX JINHENHBIX SIBJIISIETCS JIMHEUHBIM.
ypaBHeHHH ¢ JByMs | Mcmoab3oBaTh QYHKIIMOHAIBHO-TpahUUIECKUC
HCPEMECHHBIMU - M €€ | mpencTaBiacHUs U pelIeHUsl M MCCJIeI0BAHUS YPAaBHEHUH
pemienue.  Pemenue | oo
CHUCTEM JIBYX
. AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
YPaBHEHUI, OJHO W3 .
. anreOpanyecKuM CriocoOOM: NMmepexoauTh OT CIOBECHOU
KOTOpBIX JIMHEMHOE, a
npyroe  —  BTOpoi (bOopMyIMPOBKH YCIOBHS 3a7a4d K aNre0pandeckoi Moaenu
CTEIlCHH. IyTEM COCTABJIEHHS CUCTEMBI YDABHEHUH; pemaTh
'padpurueckas COCTAaBJIEHHYIO CUCTEMY YPABHCHUI; HHTEPIPETUPOBATH
UHTEPIpETaLIUS pe3yJbTar.
CUCTEMBI  YPaBHCHHHU | JHAKOMMTBHCH C MCTOPHEN Pa3BUTUS MATEMATUKHU
c TBYMSI
MIEPEMEHHBIMMU.
Pemenne TekCcTOBBIX
3a/1a4 aire0pandecKkum
crocooomM
YpaBHEHUS 1 HEPABEHCTBA. 16 Hucnosbie Yurarsb, 3alIUCHIBATH, IOHUMATh, HHTEPNPETUPOBATH

Hepasencrsa

HEPABEHCTBA U UX
cBoMcTBa. JInHenHbIe
HEPABEHCTBA C

HEPaBEHCTBA; UCII0Ib30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BbInoJaHATH 1peoO6pa3oBaHusi HEPABEHCTB, HCMOJIb30BaTh
JUIsl IPeoOpa30oBaHusl CBOMCTBA YMCIIOBBIX HEPABEHCTB.
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OJIHOU TIEPEMEHHOM
U UX PEIICHHUE.
CucTeMbl IMHEWHBIX
HEPABEHCTB C OJIHOU
MIEPEMEHHON U UX
pellIeHHE.
KBagparnsie
HEpPaBEHCTBA U UX
pEllIeHHE.
I'paduueckas
WHTEpIpeTarus
HEPABEHCTB U
CHUCTEM HEPaBEHCTB C
JIBYMS
MepEMEHHBIMU

Pacno3HaBaTh JTMHEIHBIE U KBAJPATHHIEC HEPABEHCTBA.
Pemiatb nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINX
KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
IIOJIyYCHHBIC PEIICHMS.

M300paxaTh penicHUEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
Ha YUCJIOBOM IPSIMOMH, 3aIUCHIBATH PEIICHUE C IIOMOILBIO
CHUMBOJIOB.

Pemarh KkBasipaTHbIC HEPABEHCTBA, UCIIOJIb3YS
rpaduueckue npeICTaBICHuU.

OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELLICHUN
Pa3JIMYHBIX 3374, B TOM YHCJIE TPAKTUKOOPUEHTUPOBAHHBIX

DOyHKIUH

16

KBagparnunas
bynkus, e€ rpadgux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napabosibl, OCh

PacnosnaBarthb BUbI M3y4aeMbIX byHKIINNH;
WIIIOCTPUPOBATH CXeMATHYEeCKH, 00BbSACHATH
pacIlONIOKEHUE  HAa  KOOPAMHATHOM  IIOCKOCTH
rpadukos K
dyukumii Buga: y =kx, y =kx+b,y= _, y=X,
X
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CUMMETpPHUU NapadoJIbl.

I'paduku hysKImii:

y=Kkx, y=
kx + b,

— 43 — — o
y= X, )Y =v¥X, ¥V = |x| B3aBHCHMOCTH OT 3HAUCHHI
K03()(DUIMEHTOB; OMUCHIBATH MX CBOWCTBA.

GyHKIMIO 110
dbopmyne. IIpuBoaMTH NPUMeEPBI  KBATPATHUIHBIX

Pacno3naBarb  KBaJpaTHUHYIO

3aBHCUMOCTEHN U3 pealbHOM IKU3HU, (PU3UKH,
reoMeTpud. BbIABASATH M 00001aTH 0COOEHHOCTH
rpaduka KBagpaTHaHON (GyHKIHE Y = ax” + bX + C.
Crpoutb u u300paxkaTb cxeMaTH4ecKH rpaduku
KBaJIpaTUYHBIX QYHKIWHN, 3aJaHHBIX POpMyJIaMH BUlla Y =
ad y=ax’+q,y=a(x+p):y=ax’+bx+c.
AHAJIU3HPOBATH U MPUMEHSITH CBOHCTBA M3YYCHHBIX
GyHKIUH JUIs  UX TOCTPOCHMs, B TOM UHCIE C
MTOMOIIBIO IIU(POBBIX PECYPCOB

YucioBbie
MOCJIEJIOBATEILHOCTH

15

ITonsaTue uncioBOM
MOCJIEIOBATEIILHOCTH.
3amaHue
M10CJIE/IOBATEIILHOCTH
PEKYpPPEHTHOU
bopmy1oii u

dbopmyoii N-To YieHa.

Apudmernueckas u
reoMeTpuIecKast
POTPECCUH.

dopmymbl N-TO YieHa
apuMeTHIECKON U

OcBauBaTh U NPUMEHATH UHICKCHBIC 0003HAYCHNS,
CTPOUTH peueBble BbICKA3BIBAHMS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOM C MOHATHEM
MOCJIeI0BATEILHOCTH.

AH”aau3upoBath GopMyy N-To 4ieHa
MOCJIEA0BATEILHOCTH WM PEKYPPEHTHYIO hOpMYITy U
BBIYMCJATH YICHBI OCJICI0BATESIILHOCTEH, 3aJaHHBIX
TUMU (opMyTIamu.

YcranaBaMBaTh  3aKOHOMEPHOCTb B IOCTPOCHUHU
MOCJIeI0BATEIILHOCTH, ecln BBITTMCAHBI MIepBbIC
HECKOJILKO €€ YJICHOB.
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F€OMETPUYECKON

Pacno3naBaTh apru(pMETHYECKYIO K TEOMETPUUECKYIO
IIPOTPECCUU MPH Pa3HBIX CIIOCO0aX 3aaHusl.

IIPOTPECCHUIA, CYMMBI
NEPBBIX N YJICHOB.
N3o0OpakeHue 4ieHoB
apupMeTHIECKON 1
F€OMETPUYECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAMHATHOMN
IJIOCKOCTH.
JIuHeHbIl 1
3KCIOHEHIUAJIbHBIN
pOCT.

CI10HBIE TPOLEHTHI

Pemars 3amaun ¢ ucnonb3oBanueM (Gopmyn N-ro diaeHa
apumeTnyeckoil M  TEOMETPUYECKON  Mporpeccui,
CYMMBI IEPBBIX N YJIEHOB.

HN300paxaTh diieHbI TOCIEIOBATEILHOCTH TOYUKAMHA HA
KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NPOLECCOB U ABJICHUH 13
peanbHON KU3HU, HIUTFOCTPUPYIOIIME U3MEHEHHUE B
apu(pmMeTHyecKoil nporpeccuu, B TeOMETPUYECKOM
nporpeccuu; n300paxkatb COOTBETCTBYIOIINE
3aBUCUMOCTH TpaUUECKH.

Pemarts 3agaun, CBSI3aHHBIE C YUCIOBBIMU
MOCJIEA0BATEILHOCTSMH, B TOM YHCJIE 3a1a4H U3 PEAIbHOU
’KU3HU C UCTIOJIH30BAaHUEM ITU(DPOBBIX TEXHOJIOTUM
(2JIEKTPOHHBIX TAOHIL, TPaQUUIECKOTO KAIBKYJISITOpA U T.I1.).
PemaTh 3a1aun Ha CIOXKHBIE MPOLIEHTHI, B TOM YHUCIIE
3a/1a4d U3 PEeAbHOM MPAKTUKH (C UCTIOIB30BAHUEM
KQJIbKYJISITOPA).

3HAKOMUTHCS € HCTOPHEH PA3BUTHS MATEMATUKN

[ToBTOpEHue, 06001ICHHE,

CHUCTEMATHU3al U 3HAHUH

18

Yuciaan

BbIYHCJIeHHs (3aIKCh,
CpaBHEHHUE, NEUCTBUS C
JIEMCTBUTEILHBIMU

OnepupoBaTth NOHATUSIMHU. MHOKECTBO, TTOJIMHOYKECTBO,
orepalyy HaJl MHOKECTBAaMU; HCMOJIL30BaTh rpaduyecKoe
MPE/ICTABICHUE MHOXKECTB ISl OMMCAHUS PEATbHBIX
MPOLIECCOB U SIBJIEHUH, MPU PEIICHUH 3a/1a4 U3 JPYTUX
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qucjiaMH, YuCJ10Bada
IIpsAMasi; IpOLCHTHI,

y4€OHBIX MPEIMETOB.

AKTYaJqu3upoBaTh TEPMUHOJOTHI0 W OCHOBHbIE
NeHCTBUSI, CBSI3aHHBbIE € YHCJIAMH: HATypaJbHOE

OTHOLLIEHUS,
YHCJIO, IIPOCTOE M COCTAaBHOE HYHCIA, JIEIUMOCTH
[IPOIIOPLINY;
HaTypaJbHBIX
OKpYIJIEHHUE, YrCell, IPU3HAKU JEJIMMOCTH, LIE€JI0€ YUCIIO, MOAYJIb YHCIIA,
NPHOJIMKEHHE, OOBIKHOBEHHAs U JIECATUYHAS APOOU, CTAHJAPTHBINA BUT

OLICHKa;  peuIeHHe
TEKCTOBBIX  3aja4
apu(pMETUIECKUM

CIIoco0oM)

qucIia, apupMETUYECKU KBAPATHBIA KOPEHb.

BbInoHATH 1eHCTBHA, CPABHUBATH U YIIOPAI0YNBATH
YUCIa, IPEACTABIATh YUCIa HA KOOPAMHATHON IIPSIMOM,
OKPYTJISATh YMCJIA; BBINOJHATH NPUKUAKY M OLCHKY
pe3ynbTaTa BHIYMCICHU.

Pemath TekcToBBIE 3a4a4M apUPMETHUYECKUM CIIOCOOOM.
Pemiats, nmpakTuuyeckue 3agauM, COAECPKAIIME NPOLIEHTHI,
JOJIM, YaCTH, BBIPAXKAIOIIME 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PACCTOSIHHE, II€HA — KOJMYECTBO — CTOMMOCTb,
00bEM paboThl — BpeMs — MPOU3BOJUTENBHOCTDh TpyAa.
Pa3ouparts peasbHbIE KU3HECHHBIE CUTYyalluH,
(opMysHpoOBaTH X Ha A3BIKE MATEMATHKH,

HAXOJUTh pEIICHUE, MPUMEHSSI MaTeMaTHYECKUHN ammapar,

HHTEPHPETHPOBATH PE3YJIbTAT
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AJiredpanyeckue
BBIPasKeHUs

(mpeobpazoBaHue
anredpanvecKux
BBIPAKECHUM,
JOTTYCTHUMBIC

3HAUCHUS])

OnepupoBaTh NOHATHUAMM: CTETICHD C IIEJIBIM TIOKA3aTeIeM,
apu(PMETUICCKUI KBaJPaTHBIH KOPEHb, MHOTOUJICH,
anredbpaudeckas 1poOb, TOXKIECTBO.

BbINOJIHATH 0CHOBHBbIE I€MCTBHS: BBIIIOJIHATH PACYETHI T10
dbopmyram, mpeoOpa30BEIBATS IEIbIC, APOOHOPAITMOHAILHBIE
BBIPAKCHUS U BBIPAXKEHUS C KOPHIMHU, PEAJIU30BbIBATH
Pa3JIoKEHUE MHOTOWICHA HA MHOKUTEIU, B TOM YHCIIE C
MCIIOJIB30BaHUEM (POPMYJT pa3HOCTH KBaJpaTOB U KBajJpaTa
CYMMBI U pa3HOCTH; HAXOUTh

JIOITyCTUMBIE 3HAYECHHS IEPEMEHHBIX JJIS
JIpOOHOPALIMOHATBHBIX BBIPAKEHUM, KOPHEH.

MopenupoBatrh ¢ IOMOLIBIO (OPMYJI pEAIbHBIE ITPOLECCHI

1 ABJICHUA
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DOyHKUMHU OnepupoBath NOHATHAMHU: QYHKIUSA, rpaduk QyHKINH,

(moctpoeHue, HYJIH1 (QyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOWCTBA U3yUYEHHBIX MPOMEXKYTKH BO3pacTaHusl, yObIBaHUS, HAUOOJIbIIEE U
yHKmii; HaMMEHbIIIee 3HaYeHUs PYHKIINU.

rpauyecKoe PEIICHHE | AHAJIM3MPOBATh, CPAaBHHBaTh, O0OCY/KIaTh CBOICTBA
YPaBHEHUH U UX (GYHKIHH, CTPOUTH UX TPadHKH.

CUCTEM)

OnepupoBaTh NOHATHAMM: IIpsIMAs
IPONOPLUUOHATIBHOCTb, 0OpaTHas MPOMOPLUOHAIBHOCTD,
nuHenHas QyHKIMs, KBagpaTuuHas QyHKIus, napadona,
runep6oia. Ucnonab3zoBath rpaduky 171 ONpeesIeHUs
CBONCTB, IPOLIECCOB ¥ 3aBUCUMOCTEW, ISl pELIECHUS 3a1a4
U3 IpYruX Y4eOHBIX NPEIMETOB U PEAIbHOM KU3HU;
MO/IeJINPOBATh C IIOMOIIbIO TpauKOB peajbHbIe
IIPOLIECCHI U sBIICHUS. BbIpaxkats popmynamu
3aBUCUMOCTH MEKy BEJIMYMHAMMU

OBIIEE KOJIMYECTBO 102
YJACOB I10 ITPOT'PAMME
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OEJIEPAJIBHAA  PABOYASd  IIPOTPAMMA  YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

HHOACHUMTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OAMH U3 OCHOBHBIX PA3ZEJIOB IIKOJIBbHOM MaTEMaTUKH, UMEIOIIUMA
CBOCH IIeNIbI0 00ECHeUnTh M3yYeHHE CBOMCTB M pa3MepoB (QUIYp, UX OTHOUICHHHA H
B3aUMHOC pPAaCIOJIOKCHUE, ONUPACTCS HA JIOTUYECKYHO, JOKA3aTEIbHYIO JIMHUIO.
IleHHOCTP H3Yy4YeHHMs] TE€OMETPUM HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
3aKJIIOYAeTCs B TOM, 4YTO OOY4YalOIIMHCA YYWUTCA MPOBOAMUTH JIOKA3aTeIbHbIC
pacCy X IeHus, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHUs, JIOKa3bIBaTh HCTUHHBIC
YTBEPKICHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOIAUTH PACCYKIECHUS «OT
OPOTUBHOTO», OTJIMYaTh CBONCTBA OT MPU3HAKOB, (QOPMYIMPOBaTH OOpaTHBIE
YTBEPKICHUS.

BTOpoil 1LIEHHOCTBIO HM3Y4YEHUS TEOMETPHUM SIBJISIETCS MCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA TpPH PEUICHWH KaK MaTeMaTU4YeCKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEUAIONIUXCS B peaibHOM ku3HU. OOy4aromuiicss TOMKEH HAYYUTHCS ONpPEACIUTh
Tr€OMETPUYECKYI0 (DUrypy, ommcaTh CIOBaMM JAHHBIN 4YepTEX WM PUCYHOK, HAWTH
IUIOMAAb 3€MENBHOTO y4YacTKa, PacCUuTarh HEOOXOJUMYIO JUIMHY OINTOBOJIOKOHHOTO
kabenst unu TpeOyeMble pa3Mepbl rapaxa Ijis aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMUTENIbHAS JIMHUS B W3ydeHUU TeomeTpuu. [lpu pemieHun 3agad
IPAKTUYECKOTO XapakTepa OOYy4YarolUiCs yYUTCS CTPOUTH MATEMATUYECKHUE MOJIETU
peanbHbIX )KM3HEHHBIX CUTyallMid, TPOBOJAUTH BBIYMCIIECHUSI U OLIEHUBATh aJIcKBaTHOCTh
MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BakHO TOMYEPKUBATH CBSI3U TEOMETPUUM C JAPYTUMH y4EOHBIMH
npeIMeTaMH, MOTHBHPOBATH HCIIOJIB30BATh OMPENETIECHUSI T€OMETPUUYECKUX (UTYp U
MOHSATHUM, TEMOHCTPUPOBATh NMPUMEHEHHE MOJYYECHHBIX YMEHUN B (U3UKE U TEXHHKE.
Ot CBsA3uW HauOosee SPKO BHAHBI B Temax «BekTopbl», «TpuroHomMeTpudeckue
COOTHOIICHHS», «MeTon koopauHat» U «Teopema [Iudaropay.

VYuebnsiii kypc «l'eoMeTpusi» BKJIIOYACT CIAEAYIOIMIME OCHOBHBIC Pa3feiibl
cogepxkanusi:  «l'eomerpuueckue GuUrypel W MX  CBOWCTBa», «l3MepeHue
F€OMETPUYECKUX BEIUYUHY, «JleKapTOBbI KOOPJAWHATHI HAa TUIOCKOCTH», «BEKTOpBI»,
«JIBmxkenus mmockoctny, «[IpeodpazoBanust mogo0ous».

OOmiee 4YMCIO YacoB, PEKOMEHJIOBAaHHBIX [UIsI HM3Yy4YEeHHs Yy4yeOHOro Kypca
«I"eometpusi», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B HeJien0), B 8 kiacce — 68
yacoB (2 yaca B HeJel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEINIO).
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COAEPKXAHUE OBYUEHMUSA

7 KJIACC

HavaneHble moHsTus reoMmerpun. Touka, npsmas, OTPE30K, Jyd. YTOJ. Buuel
yriioB. BeprukaneHple W CcMexHbIE yrubl. buccektpuca yria.  Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

Cummetpuunbie (urypsl. OCHOBHBIC CBOMCTBAa OceBoW cummeTpuu. [Ipumeps
CUMMETPHUU B OKPYIKAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHUS C ITOMOUIBIO LUPKYJIA U JIMHEWKU. TpeyronsHuk. BeicoTa,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEpEeHHBIN 151 PaBHOCTOPOHHUM TPEYrOJIbHUKU. Hepasenctso

TPEYTOJIbHUKA.

CBolicTBa M TpHU3HAKU PaBHOOEIPEHHOTO TpeyroibHUKa. lIpu3Haku paBeHCTBaA
TPEYTOJIbHUKOB.

CBoONCTBa M NPU3HAKM MApauICNbHBIX NpsAMBIX. CymMMa YIJIOB TpPEYrOJIbHHKA.
BHemHue yribl TpeyrojJbHUKA.

[IpssMOyrosibHbIA ~ TpeyrodpHUK.  CBOWCTBO  MEIWAHBI  MPSAMOYIOJIBHOTO
TPEYTOJIbHUKA, NMPOBEAEHHOM K rumnoreHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEYTOJIBHUKOB. [[pAMOYTONBHBIN TPEYTOIBHUK C yriaoMm B 30°.

HepaBeHcTBa B reoMeTpUU: HEPABEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa O OoJplieM yrie ¢ OoJbIIEd CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

I'eomeTpuueckoe MecTo ToueK. buccekrpuca yriia u cepeAMHHBIN IIEPIICHAUKYIISAP
K OTPE3Ky KaK T€OMETPUUECKHE MECTA TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMHOe pacronoxeHue
OKpykHOCTH M mnpsMou. KacarenpHas u cekymas K OKpYXHOCTH. OKpYKHOCT,
BIIMCaHHAasA B yroJyl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KJIACC

YereipéxyronpHauku. IlapauienorpamMMm, €ro npu3HaKM WU CBOWCTBA. YacTHbIE
clyyad mapajielorpaMMoB (TIPSMOYTOJIBHUK, pPOMO, KBaApar), WX MPU3HAKU U
cBoiicTBa. Tpanernus, paBHOOOKas Tpamnenus, e€ cBoiicTBa u npu3Haku. [IpsismoyronpHas
Tparneuus.

Meron ynBoenus wmenuanbl. LlenTpanbHas cummerpusi. Teopema aneca u
TEOpEMa O MPOMOPLUMOHAIBHBIX OTPE3KaX.

CpenHue TMHUN TPEYTOJIbHUKA U Tpaneuu. LIeHTp macc TpeyrojibHUKA.
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[Tomobue TpeyronpbHUKOB, KO3puueHnt mnomodus. Ilpusnaku mogo0Ous
TpeyroiabHUKOB. [[puMeHeHune noao0us npu peluieHuy NPaKTUYECKUX 3a7ad.

CpoiicTBa 1Iomaned reoMeTpudeckux Quryp. DopMmynsl ISl IUIONIAIA
TpPEeyrojibHUKa, TNapajuienorpaMmma, pomba u Tpaneuuu. OTHOIIEHHE IUIOIIAEH
no1I00HBIX uryp.

Bpiuncnenne 1iomanei TPEeyroJibHUKOB W MHOTOYTOJBHMKOB HA KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mnpu pemeHUH
MPAKTUYECKUX 3a/1au.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO Yyrja MpSMOYTOJIbHOTO TpPEYroJbHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKACCTBO. TpUTrOHOMETpUUECKHUE (PYHKIIUU YIJIOB B
30°, 45° u 60°.

BrnucanHble ¥ LEHTpalbHBIC YIJIbI, YTOJ MEXKJY KacaTelbHOW M XOpJOH. YTJbI
MEXKJy XOpJaMH U CEKyIIMMH. BrucaHHble W OINUCAHHBIC YETHIPEXYTOIBHUKH.
B3aumHoe pacnionoxenue naByX OkpyxkHoctei. Kacanme oxpyxkHocted. OOmue
KacaTeNbHBIE K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanreic yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. POPMYIIbI MPUBEICHUS.

Pemienne TpeyrosbHUKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHue
MIPAKTUYECKUX 33a/1a4 C UCTIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6us. [lono6ue COOTBETCTBEHHBIX AJIIEMEHTOB.

Teopema 0 MpOU3BEAEHUN OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpPA, COHAMPABIECHHBIE BEKTOPHI, TPOTHUBOIIOIOKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALIMU
HaJl BEKTOpamu. Pa3iioxkeHne BEKTOpa Mo IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater Bektopa. CkalipHOE NPOU3BEICHHE BEKTOPOB, IPUMEHEHHE IS
HaXOXJICHUS JJIMH U YIJIOB.

JlexkapToBbl KOOpJAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM U OKPYKHOCTH B
KOOpAMHATaX, MEPEeCEUECHUE OKPYKHOCTEM U MpsAMbIX. MeToJl KOOpAWHAT U €ro
IpUMEHEHHE.

[IpaBunbHBIE MHOTOYTIOJIBHUKHU. JlnmmHa OKpyXHOCTH. ['pagycHas u paauaHHas
Mepa yriia, BBIYUCIEHUE JUIMH AYT OKpYyKHOCTEM. [[nomanp kpyra, ceKTopa, CErMeHTa.

JIBWKeHUs TUIOCKOCTH U BHYTPEHHUE CcUMMETpuH (uryp (3JeMEeHTapHbIC
npeacrasienus). [lapamtensHeiil nepenoc. IloBopor.

77



HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pPE3ynbTaThl OCBOCHHUSI MIpPOrpaMMbl Y4eOHOrO Kypca K KOHILY
o0yueHus B 7 Kjacce:

Pacmo3naBaTh M3y4YeHHBIE T€OMETpHUYECKHE (UTYPBI, OMPEAEIATh WX B3aUMHOE
pacmoyio)keHue, Hu300pakaTh TEOMETPHUYECKHE (UTYPHI, BBIOJHATH YEPTEKU II0
YCIOBHUIO 3a/aud. M3MepsaTh JUHEWHbIE W YIJIOBBIE BEJIMYMHBL. Pemare 3agaun Ha
BBIYMCJIEHUE JJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jenate TpyOyI0 OLICHKY JIMHEHHBIX W YTJIOBBIX BEJIIMYUH MPEIMETOB B pealbHOMU
KU3HU, Pa3MEpOB MNPUPOJHBIX OOBEKTOB. Paznuuars pa3Mepbl 3TUX OOBEKTOB IO
MOPAJIKY BEJIMYMHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a7a4aM.

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh PU3HAKH U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINTH JIOTMYECKUE PACCYXKIECHUS C MCIOJIb30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCd  NPU3HAKAMH  PABEHCTBA  MPAMOYTOJbHBIX  TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJHWaHbI, IPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pPEILICHUY T€OMETPUUECKHUX 3a]1a4.

Onpenensate NapawielbHOCTh MPSMBIX C MOMOILBIO YIJIOB, KOTOpbIE 00pa3yeT ¢
HUMH cekymada. OnpeaensaTs NapajuleibHOCTh MPSAMBIX C MOMOIIBID PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOU 0 TOUEK APYTrOW HNPsIMOM.

Pemiats 3aaumn Ha KjeT4aTo Oymare.

[IpoBOANTH BBIUMCICHUS] U HAXOJUTh YUCIOBBIE U OYKBEHHBIC 3HAUYCHUS YTJIOB B
FEOMETPUYECKUX 3aJadyaX C HCHOJb30BAHUEM CYMMBbI YIJIOB TPEYrOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TPU TEPECEUCHUU JBYX
napajyieIbHBIX MOPSMBIX CEKyllel. Pemate npakThudeckue 3ajauyd Ha HaXOXKICHUE
YTJIOB.

Brnagetp mNOHATHEM TI'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHsaTh
OMCCEKTPUCY yIJla U CEepPEAVHHBIA TMEPIEHIUKYISP K OTPE3Ky KaK TeOMETPHUYECKUE
MECTa TOYEK.

@opMynUpPOBaTh OINPEACICHUS OKPYKHOCTM UM Kpyra, XOpAbl W JuaMeTpa
OKPYKHOCTH, TOJIb30BaTbCSI UX CBOMCTBAMH. YMETh INPUMEHATh 3TU CBOMCTBA IPH
pelIeHnu 3aaa4.

Brnanerp NOHATMEM ONHMCAaHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
Haxonuth €€ meHTp. llomb3oBaThCcsi ¢akTamMu O TOM, UYTO OHCCEKTPUCHI YTIIOB

78



TPEYrOJIbHUKA IIEPECEKAlOTC B OJHOM TOYKE, M O TOM, UYTO CEpEAUHHBIC
IIEPIICHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.
BiageTs MoHATHEM KacaTelbHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU 0
NEPHEHANKYJIIPHOCTH KAaCcaTeIbHOU U paguyca, IPOBEAEHHOIO K TOYKE KaCaHUsl.
[Tosb30BaThCA MPOCTEHIIMMU F€OMETPUYECKUMHU HEPABEHCTBAMH, IIOHUMATh MX
MIPAKTUYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C TMOMOIIBIO IUPKYIS U
JINHEUKH.

[IpeameTHBIE pE3yJbTaThl OCBOCHUS MPOrpaMMbl y4e€OHOTO Kypca K KOHILY
o0yueHus B 8 kiacce:

Pacrio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BATHCS
UX CBOMCTBaMU IPH PELICHUU T€OMETPUUECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOUKH NIEPECEUCHUsI MEANAaH TPEeyrojibHUKa (LIEHTpa Macc) B
pEeLIeHUH 3aa4.

Bnanete moHATHEM CpelHEW JIMHUM TPEYroJbHUKA W Tpaneuuu, NPUMEHATh UX
CBOWCTBA IIPU PELIECHUM reomeTpuueckux 3axad. [lomp3oBarbcs Tteopemont Paneca u
TEOPEMOI O IPOMOPLMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JUISl PEIICHUS PAKTUYECKUX
3a1ad.

[TpuMeHsATh NpU3HAKK NOA00US TPEYrOJbHUKOB B PELICHUH T€OMETPUUYECKUX
3a/1a4.

[Tonb3oBaThess  Teopemoit Iludaropa st  pemieHUs TEeOMETPUUYECKUX |
npakTuyeckux 3agady. CTpoUTh MaTeMaTUYEeCKyl0 MOJENb B MPAKTHUYECKUX 3a/Jayax,
CaMOCTOSTENIbHO JIeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

BnaneTs NOHATUSIMU CUHYCA, KOCUHYCA U TAHT'€HCa OCTPOro YIJa MpsSMOYTrOJIbHOTO
TpeyroJyibHUKa. [101b30BaThCs STUMU MOHATUSIMU 7151 PEILICHUS MPAKTUYECKUX 3a/1ay.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOHIa[b TPEYroJibHUKA M IJIOUIaad
MHOTOYTOJIBHBIX (pUryp (moJib3ysich, I/ie HEOOXOAMMO, KaJbKYJISATOpoM). IIpuMeHsTH
NOJIYYCHHbIC YMEHUS B TPAKTUYECKUX 3a]adax.

BraneTe MOHATHAMM BIIMCAHHOIO M LIEHTPAJIBHOIO YIia, UCIOJIB30BAaTh TEOPEMBI
O BIIMCAHHBIX YIJIax, YIJIaX MEXKIY XOpAaMH (CEKYIMMH) U YIJIe MKy KacaTeIbHON U
XOpAOM MPU PEIIEHUN T€OMETPUUECKUX 3a]aY.

BrnageTte MOHATHEM ONHMCAHHOIO YETHIPEXYTOJbHUKA, NPHUMEHSITh CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOJbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHSATh MONTy4YEHHBIE 3HAHUS HA TPAKTUKE — CTPOUTHh MAaTEMATHYECKUE MOJIEIN
JUIsL 3aJad  pEabHOM JKW3HM M IPOBOJUTH COOTBETCTBYIOIME BBIYHUCICHUS  C
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NpUMEHEHHEeM TMoao0usi W  TPUTOHOMETpUH  (MOJB3YyACh, TA€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

[IpeameTHBIC pE3yJabTATHl OCBOEHUS TPOTPAaMMBl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKLIMU OCTPBIX YIJIOB, HAXOAMUTH C HUX IOMOILBIO
pa3IMyYHbIE JIEMEHTHl MPSIMOYTOJIBHOTO TPEYToJbHUKA («PEIIEHUE MPSAMOYIOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (C MOMOIIBIO KaJIbKyJIATOpa) JIMHBI M YIJbl I
HETa0JIMYHBIX 3HAUECHHH.

[Tonp3oBatbes  (opMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM
TOXKJECTBOM JUISl HAaXOXJECHHMS COOTHOLICHWH MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYNHAMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUII HAaXO0XJIECHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOB)), MPUMEHATh UX MPHU PEIICHUU
r€OMETPUYECKUX 33]1aY.

Brnanete moHATHSAMH NpeoOpa3oBaHUs MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HBIX Quryp. Ilonb3oBaTecs cBoCTBaMU MOA00MS MPOU3BOJIBHBIX (DUTYP, YMEThH
BBIUMCIIATh JJMHBI M HaXOAUTh YIibl y NOAO0OHBIX (uryp. IlpuMeHsTh CBOICTBa
nogo0us B MPAaKTUYECKUX 3aJadyax. YMEeTh NMPUBOAUTH MPUMEPHI MOJOOHBIX QUIYp B
OKPYXKarOIEM MHUpE.

[Tonb3oBaThCAd TEOpEMaMH O MTPOU3BEIAECHUU OTPE3KOB XOPH, O IMPOU3BEIECHUU
OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, IOHUMATh UX T€OMETPUUYECKUN U (PUBMUECKHUI CMBICI,
OPUMEHATh HMX B PELIEHUH T€OMETpPUYECKUX U (usnueckux 3anay. I[IpumeHsaTsh
CKJISIPHOE NPOU3BEIEHUE BEKTOPOB ISl HAXOKICHUS JUIVH U YIJIOB.

[Tosnb30BaThCAd METOIOM KOOPAMHAT HA IIOCKOCTH, NIPUMEHSATH €r0 B PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/a4.

BnaneTs NOHATHSIMU MPABUIIBHOTO MHOTOYTOJIbHUKA, IJIMHBI OKPY>KHOCTH, IJTUHBI
YT OKPY>KHOCTH U PaJUaHHON Mepbl yrila, YMETh BBIYUCIATH IUIOAAL KPyTra U €ro
yacteil. [[puMeHsITh MOJyYeHHbIE YMEHHS B MPAKTUYECKUX 3a1a4ax.

Haxonute ocu (WM I1EHTpb) CUMMETpUM (GUTYp, TPUMEHSATH JBUKEHUS
IJIOCKOCTH B MPOCTEHUIINX CIyYasx.

[IpuMEHSATh MOyYEHHBIE 3HAHUS HA ITPAKTUKE — CTPOUTHh MAaTEMATHYECKUE MOJIETN
JUISL  3aJa4  PEAJbHOM JKM3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYUCIEHUS C
OPUMEHEHUEM TOAOOMS U TPUTOHOMETPUYECKMX (QYHKUUH (IOJB3ysCh, TIA€
HE00XO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBaHnue pasziena  |KojaudecTBO OCHOBHOE OCHOBHBIE BHJIBI JIESTEIBHOCTH 00YyJaOIIXCs
(Temnl) Kypca 4acoB COJIEpKaHUE
IIpocreitmme 14 [Ipocreiimme D®opMyJIHPOBATH OCHOBHBIE IIOHATHUS U ONPEIECICHUS.
reoMeTpudecKkue (GUrypsl u FCOMCTPUICCKUC Pacno3HaBaTh n3yyeHHbIE FTEOMETPUYECKHE (DUTYPBI,
UX cBOMCTBaA. M3mepenue OOBCKTBL. oInpeaeasiTh UX B3aUMHOE PaCOI0KEHNUE, BHINOJIHATH
MuoroyronbHuk, 4epTEX 110 YCIOBMIO 3aJAUH.

ICOMCTPHUUCCKHUX BCIINYNH

noManasi. CMeXHbIE

U BEpPTUKAJIbHBIC
yriel. Pabota ¢
MIPOCTEUIITUMHU
YEepTEIKAMH.
N3mepenne mmHenHbIX
Y YTJIOBBIX BEJIMYMH,
BBIYUCJIEHUE OTPE3KOB
U YTJIOB

IIpoBoauTH NpOCTENIINE TIOCTPOEHUS C IIOMOIIBIO LIUPKYJIS
Y TMHEUKH.

N3mepsATH IMHENHBIE U YTIIOBBIE BETUYNHBI TEOMETPHUECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha I71a3» pa3Mepbl pealibHbIX 00BEKTOB,
NMPOBOAUTH IPyOYI0 OLICHKY UX pa3MEPOB.

Pemarsb 3a1a4n Ha BBIYMCIIEHNE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTe 3a1a4n Ha B3aMMHOE PACIIONIOKEHHUE

T€OMETPUYECKUX PUTYP.

IIpoBoauTh KJIacCU(PUKAITHIO VTJIOB,
BBIYHCJISATh JIMHCHHBIC W YIJIOBBIC BEIUYWHBI,
NMPOBOAUTH HEOOXOJUMEBIE  JOKa3aTeJIbHBIC
pacCyXJeHus. 3HAKOMHMTBC ¢ HMCTOPHUeH

Pa3sBUTHUA TCOMCTPHUN
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TpeyrojibHUKU

22

[TonsTre o paBHBIX
TPEYTrOJIbHUKAX U

Pacno3naBatrh mapel paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
yeprexkax (C yKkazaHuEM NPHU3HAKOB).

MEPBUYHBIC
IIPEACTABIICHUS O
paBHBIX QUTYypax.
Tpu npusHaka
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOWCTBO MEIMAHbBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
IIPOBEAEHHON K
TUIIOTEHY3E.
PaBHOOC1pEeHHBIC N
PaBHOCTOPOHHUE
TPEYTrOJbHUKHU.
IIpusHaku u
CBOMCTBA
paBHOOCPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtea B

BbIBOAMTH cJie1CTBUA (PAaBEHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

DopMyJTHPOBATH ONPEACIICHUSA: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, MIPSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOJIBHUKA; CEPEANMHHOIO IEPIIEHIUKYIISIPA
OTpEe3Ka; IepuMeTpa TPEYroabHUKA.

®opMyIMpPOBaTh CBOKCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

Crpouth dYepTexy, pemiaTtb 3a4a4M € ITOMOIIBIO
HAax0>KJICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATh NPU3HAKKU PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Hcnoan3oBath 1UPPOBBIE pecypchbl sl HCCIEAOBAHUSA
CBOMCTB U3y4aeMbIX (UTYD.

3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHA T€OMETPHUU
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IE€OMETPUH.
[IpssMOyTOJIBHBIN
TPEYTOJIBHUK C
yriiom B 300

[TapannensHbie MPSMBIE,

CyMMa YTIJIOB TPCYT'OJIbHHUKA

14

[TapannensHbie
MpsIMBIE, X CBOMCTBA.
Hakpecr nexaue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHUE YIJIBL,
oOpa3oBaHHbIE MPU
NIEPECECUECHNH
napajuIeIbHbIX
MPSIMBIX CEKYIIEH).
[IpuzHax
NapauIeIbHOCTH
OpsIMBIX Yepe3
PAaBEHCTBO PACCTOSIHUM
OT TOYEK OJTHOM
IIPSIMOU 10 BTOPOW
npsimoil. Cymma yriioB
TPEYTOJIbHUKA.
Bueuinue yrisl
TPEYrOJIbHUKA

D®opMyIHPOBATH NOHATHE APAJIEIbHBIX MPSIMBIX,
HAXOJAUTh MPAKTUYECKUE TIPUMEPBI.

M3yuaTh cBOliCcTBa yIiI0B, 00pa30BAHHBIX MPU MIEPECECUCHUH
IapajuleNIbHBIX MPsAMBIX cexkymen. [IpoBoauTs
A0KA3aTeJbCTBA NAPALIEIBHOCTH JBYX MPSAMBIX C TOMOIIBIO
yIJI0B, 00pa30BaHHbBIX MPH MIEPECEUECHUH ITUX PSIMBIX TPEThEN
IPSAMOM.

BeruucjasaTb CyMMY YIUVIOB TPEYTOJIBHUKA U MHOTOYT'OJIBHHKA.
HaxoanTh ynciaoBbie 1 OYKBEHHBIE 3HAYEHUS YIJIOB B
r€OMETPUYECKUX 3aJa4ax ¢ UCIOJIb30BAHUEM TEOPEM O

CyMMe yTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS € HCTOPHEN PA3BUTHSA TEOMETPUH
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OKpY>KHOCTb U KPYT.

14

OKpy»XHOCTb, XOp/a U

D®opMyIHPOBaThH ONpeeJIeHHs . OKPYKHOCTH, XOP/IbI,

I'eomerpuaeckue JTUaMETp UX CBOMCTBA. | AUAMETPA U KacaTeJIbHOU K OKpyKHOCTU. M3y4yaTh nx
IIOCTPOCHHA KacarenbHas K CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
OKPY’KHOCTH. HccaenoBars, B TOM YUCIIE HCHOJIb3YH HH(PPOBLIE PECYPCHI:
OKpyXHOCTb, OKPY>KHOCTbh, BIMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH,
BIIMCaHHAsA B yT'OJI. BIIMCAHHOM B yIr0JI; PABEHCTBO OTPE3KOB
[onstue o TMT, KACATEJIbHBIX.
IpUMEHEHHE B HUcnoas3oBars meroa I MT nis nokasarenscTBa TeOpeM
3a/1ayax. O IepeceyeHrH OMCCEKTPUC YTIIOB TPEYTOJbHUKA U
buccexrpuca u CEPEANHHBIX NTEPIICHANKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA
CePEAMHHBIN ¢ nomotso ['MT.
TNCPHICHAUKYJIAP KaK OBJageBaTh NOHATHUSMHU BIIMCAHHOW U ONUCAHHOM
FEOMETPHHACCRHC OKPY’KHOCTEU TPEYTOJIbHUKA, HAXOAMTh LIEHTPBI 3THX
MeCTa TOYEK. .
OKPYKHOCTS, OKPYKHOCTEM.
OIVICAHHASL OKOIIO Pemiarb OCHOBHBIE 321a4M HA NIOCTPOEHME: YIJIa, PABHOTO
TPeyTOTBHHKA. JAHHOMY; celze;[HHHoro FepneHﬂHKynﬂpa JAHHOTO
OKpY/KHOCTB, OTpE3Ka; NPSIMOM, MPOXOASAIIEH Yepe3 JaHHYIO TOUKY U
BIIVCAHHAS B MEePIICHIUKYJISIPHON TJAHHOU MPSMOM; OUCCEKTPUCHI
TPEYTOIBHUK. JTAHHOT'O yIJIa; TPEYTOJIBHUKOB 10 PA3JIMYHBIM JIEMEHTAM.
IIpocreiimme 3HAKOMUTBCS C MCTOPHMEN Pa3BUTHSI TE€OMETPUU
3a7a4M Ha
IIOCTPOEHUE
[ToBTOpEHue, 06001IEHNE 4 [ToBTOpEHME u | Pemarp 3aga4mM Ha MOBTOPEHUE, WIUTKOCTPUPYIOLIUE CBSI3U
3HAHUUN o0o01IeHne MEXIy Pa3TUuIHBIMH YaCTSAMHU Kypca
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OCHOBHBIX NOHSTHU U

METOJIOB  Kypca
KJjacca

7

OBIIEE KOJIMYECTBO 68
YACOB I1O
[IPOI'PAMME
8 KJIACC
HaumenoBanue pazaena | KomuuecTBo OCHOBHOE OcHOBHBIE BUJIBI JAEATEILHOCTHA 00YYaIOIIUXCS
(Tembl) Kypca 4acoB coJiepyKaHue
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UeTbIpEXYTOJIbHUKN 12 TTapasuiesIorpamm, ero N3o0paxkatb U HAXOIUTh Ha yepTrexax
TIPU3HAKY ¥ CBOIfCTBA. | UCTBIPEXYTONBHUKHM PA3sHBIX BHAOB M MX DJICMCHTHL.
YacTtHble cityuan @opMyJIHPOBATH  ONPeEAeJeHHs:  Tapajuiesiorpamma,
IapajuIeIorpaMMoB IPSIMOYTOJILHUKA, pomoa, KBaJIpara, Tparenuu,
(IPSIMOYT OJIbHIIK, paBHOOOKOM Tpamenuu, mpsIMOyTrOJIbHON TpaneIuu.
poMmO, kBaapar), uX Jloka3piBaTh M HCIHOJB30BATH IMPH PpPeELIeHUH 32424
NPU3HAKK M CBOMCTBA. | 1ipysHaKH U CBOMCTBA: MApaIeNorpaMma,
Tpaneuwns. IPSAMOYTOJILHUKA, pOMOa, KBapara, TPaIeluy, PaBHOOOKOM
PasHOOOKas B Tpareuny, NpIMOyroJIbHOM Tpareiuu.
MPSIMOYTOJIbHAS
—— IIpumenaTs MeTOoJ YABOEHUS MeJIMaHbI
MeTo yBocHus TPEYTOJIbHUKA. I/Icnwzw()BaTb U(POBBIE  PECYPCHI
MEHAREL JUTSI ICCIIETOBAHUSI CBOMCTB M3y4aeMbIX (UTYP.
LlenTpanbpHas 3HAKOMHUTBHCH ¢ HCTOPHEN PA3BUTHSA T€OMETPHUU
CUMMETpPUS

Teopema ®daneca u 15 Teopema ®aneca u IIpoBOAUTH MOCTPOEHHUSA C TOMOIIBIO IUPKYJIS U

TeOpEMa 0 Teopema JIMHEWKH C UCIIOJIb30BaHUE TeopeMbl Dajeca U TEOPEMBI O

IpOHOPLIHOHATIBHBIX 0 IPONOPIMOHAIBHBIX OTPE3KAX, CTPOMTh YETBEPTHIH

OTpeskax, MON00HEIE MIPOTOPITMOHAIBHBIX MPONOPUUOHAIIBHBINA OTPE3OK.

TPEYTOILHHKH orpeskax. CpenHsis IMpoBoauTs,  O0Ka3aTEJILCTBO  TOTO, 4YTO  MEJIHAHBI
JINHUS TPCYTOJIbHHUKA. TPEYTrOJIbHUKA NIEPECEKAKOTCS B OJHOM TOUKE, U HAXOAUTh
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Tpaneuus, €€ cpeHss
JIMHUA.

[IponopumoHaIbHBI
e orpe3ku. LlenTp
Macc B
TPEYTrOJIbHUKE.
[TonoOHBbIE
TpEyroJbHUKU. Tpu
IpU3HaKa noa00us

CBSI3b C IIEHTPOM MacC, HAXOMTh OTHOIIICHUE, B KOTOPOM
MEIMaHBI ICISITCS TOYKOW X TIEPECCUCHUS.

HaxoauTthb 110100HbIC TPEYTOJIBHUKH Ha TOTOBBIX YepTEkKax
C YKa3aHHUEM COOTBETCTBYIOIIHMX MPU3HAKOB IMOA00MS.
PemaTp 3a7a4u Ha 110T00HBIC TPEYTOJIBLHUKHN C TIOMOIIIBIO
CaMOCTOSITEIIEHOTO TIOCTPOSHUS YePTEeKEH U HAXOXKICHUS
0/TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTh 10KA3aTENHCTBA C HCIIOJIH30BAHHEM
MPU3HAKOB MOJ00US.

TPEYrOJIbHUKOB.
[IpuMeHeHne Jloka3bIBaTh TpU MIPU3HAKA OJOOUS TPEYTOJbHUKOB.
no00us mpu IIpuMeHsTh NoJy4yeHHbIE 3HAHUS [IPU PELIEHUN
peLICHHH reOMETPUYECKUX U MPAKTUYECKHX 3a/1a4.
MPAKTHYECKUX 3HAKOMHUTBLCA € I/ICTOpI/Iei/'I Pa3BUTHA I'COMCTPUN
3a7a4

ITnomane. Haxoxnenue 14 CpolicTBa OBiaseBaTh NEPBUYHBIMH NPEACTABICHUAMH 00

IJIOIIA/IEN TPEYTOJIbHUKOB UIoIa e oO1el Teopuu mowaau (Mepsol), GopMyJIMpoBaTh

¥ MHOTOYTOJIBHBIX (DUTYD. reOMETPHYECKHX CBOWCTBA IJIOIIA/IU, BBISICHATH UX HATJISAHBIN CMBICIL.

[Tnomaau nogoO6HBIX puryp

¢buryp. @opmyiibl
JUIS TUIOIIA U
TPEYTOJbHUKA,
rapajuiesiorpaMmma,
TpanenuH.
Brerauciaenue
IUTOIIAIEN CIIOKHBIX

buryp.

BoiBoauTH (OpMYITHI TUIOMIAAN MapaIesorpaMMma,
TPEYroJibHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
NpsSIMOYTOJIbHUKA (KBaJpaTa).

BoiBoAUTH (GOpMYIIBI TIOMIAAN BBITYKIOTO
YEThIPEXYTOJbHUKA YEPE3 JUATOHAIH U YTOJI MEXITY HUMH.
Haxoautsb miomanu ¢uryp, n300paxEHHbIX Ha KJIeTYaTON
Oymare, HCIOJIB30BATh pa30ueHne PUrypsl Ha YacTu U
NOCTpavBaHUE.
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[Tnomaau ¢uryp Ha
KJIeT4aToi Oymare.
[Tno1maau mogoOHbIX
buryp. 3agaum ¢
MPAKTUYECKUM
coJiepKaHUEM.
Pemenne 3amau ¢
MIOMOIIBIO METO/IA

Pa30oupaTs npuMepsbl KCIIOIB30BaHUS BCIIOMOTaTEIbHOM
IUTOIIAIM IS PEIICHHS] TEOMETPUUYECKUX 3a/1a4.
Haxoautp momaau noo0HbIX GUryp.

BbI4ncJsTh IIOMIA/IA PA3IMUYHBIX MHOTOYTOJIBHBIX QPUTYD.
PemaTh 3agaum Ha IJIONIA/Ib C TPAKTUYECKUM
COJIep’KaHuEM

BCIIOMOTATEJIbHOM
IJI0ILA N
Teopema Iludaropa u 10 Teopema ITudaropa, Hoxka3biBaTh Teopemy [ludaropa, ncnosib3oBarhb €€ B
Hayaja TpPUroHOMETpUU U e¢ MPUMCHCHHE. MIPAKTUYCCKUX BBIYHCIICHUAX.
Ormpenernenne DopMyJIUPOBATH ONPEAECIICHUS] TPUTOHOMETPUUECKUX
TpHrOHOiVIeTpH%CKHX GyHKIUN OCTPOro yria, NpOBEPSITh UX
(ymicuwit ocTporo KOPPEKTHOCTh. BBIBOAUTH TPUTOHOMETPUUECKHE
i;i?woyronmoro COOTHOIIECHHS B NMPSMOYTOJIBHOM TPEYTOJIbHUKE.
TPeYTOIBHIK, HccaenoBath COOTHOLIEHUSI MEXIYy CTOpPOHAMU B
TpuroHoMerpreckue | PAMOYTOJNBHBIX TPEYTOIbHUKAX € yIilaMu B 45° un 45°;
COOTHOIIEHUS B 30° 1 60°.
PSIMOYTOJIBHOM Hcnoan3oBath GopMyIibl TPUBEIEHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUYECKOE TOXKIECTBO AJISI HAXOXKICHUS
OCHOBHOE COOTHOIICHUHN MEXIY TPUTOHOMETPUICCKUMHU QyHKIIASIMH
TPUrOHOMETpHYecKoe | PA3IMYHBIX OCTPBIX YIJIOB.

IIpMeHATH NOJIyYEHHBIE 3HAHUSA U YMEHHUs IIPU PELICHUN
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TOXICCTBO

IPAKTUYECKUX 3a/1a4.
3HAKOMHUTBCS C MCTOPHEN Pa3BUTHS T€OMETPUU
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YTJbI B OKPY>KHOCTH.
BrmcanHbIe ¥ ONTMCaHHBIC
YETBIPEXYTOJIbHUKH.
KacarenbHble K
okpyxxHOCTH. Kacanue
OKPY>KHOCTEN

13

Bnucannbie u
LIEHTPaJIbHbIC YTJIbI,
YTOJI MEXKTY
KacaTeJIbHON 1
XOPAOU. YTIIbI
MEXIYy XOpAaMHU U
CEKYILIAMHU.
Bnoucannsie n
OIMMCAHHbBIC
YETHIPEXYTOJIbHUKY,
WX MIPU3HAKU U
CBOMCTBA.
[IpumeneHue 3Tux
CBOWCTB IpHU
pelIeHUA
T€OMETPUYECKUX
3ajad4.

Bzanmnoe

PaCIOJIOKEHUE ABYX
OKPYXHOCTeM, 001111e
KacareiapHble. Kacanue

OKPYXHOCTEHN

®opMyJIMPOBATh OCHOBHBIE ONPEIEIICHNUS, CBSI3aHHBIE C
yriaMu B Kpyre (BIHCAHHBIA YTOJ, HEHTPAIbHBIA yTrom).
HaxoauTe BnyCaHHbIE YTJIbl, OMUPAIOIINECS HA OJHY IYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBbHOM YTJIE.

HccnenoBarpb, B TOM 4ncie ¢ MOMOLIBIO HU(GPOBBIX
pECYpPCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOICTBA U IPU3HAKY MPU PEILICHUN
3aj1a4

90



[ToBTOpEHHE, 0000IIEHNE

[loBTOpEHME

Pemarn 3alavd Ha ITOBTOPCHUC, NIIJIFOCTPUPYIOIIUC CBA3U

3HAHUHN OCHOBHBIX MOHSTHH 1 | MEXIY Pa3sIMUHBEIMH YacTAMHU Kypca
METOJIOB KypcoB 7 U 8
KJIaCCOB, 0000IIeHHE
3HAaHUU

OBILEE KOJIMYECTBO 68

YACOBIIO ITPOTPAMME
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9 KJIACC

OTPE3KOB XOP/I,

HanMeHoBaHue pasaena | KoamdecTso OCHOBHOE OcHOBHBIE BUIBI JEATEIBHOCTA 00YYaIOIINUXCS
(TemnI) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopemel 16 Omnpenenenue DopMyIHPOBATH onpejaejaeHus TPUTOHOMETPUUCCKUX

KOCHHYCOB Y CHHYCOB. TPUTOHOMCTPHICCKUX | (hyHKIMI TYNBIX U MPSAMBIX YTJIOB.

PerieHne TpeyronbHUKOB (ynxumii yrios ot BBIBOIUTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
00 no 1800, PagnycoM OIMMMCAaHHON OKPY>KHOCTH).
DopMybl .
NpHBEICHHA. BoiBoauTh GopmMyJibl 1151 BBIYHCJIEHHS IJIOMIAAEH C
TeopeMa KOCHHYCOB, HCIO0JIb30BaHHEM TeopeM TpuronoMerpum (hopmyna
TeOPEMa CHHYCOB. IJIONIAI TPEYTOJIbHUKA Yepe3 1BE CTOpO"HBI U yToJl
Pemenne MEX Ty HUMH, (DopMyIia TUTOIIAIN YEThIPEXYTOJbHIKA
TPEYTOIBHHKO. yepes ero IMaroHaiv U yroj MeXay HUMU).
TIpaKTHIecKoe PemiaTes TpeyrosbHUKH.
TIpUMEHEHHE PemaTh npakTuyeckue 3ajaun, CBOASIIMECS K
JIOKa3aHHBIX TEOPeM HaXO0XJICHUIO Pa3JIMYHbBIX 2JIEMEHTOB TPEYTOJIbHUKA

[peobpasosarme nozobus. 10 [Mousrue o OcBauBaTh NOHATHE PEOOPA3OBAHUS TIOIOOUS.

Metprrieckue npeobpa3oBaHuK HccaenoBath OTHOIICHNUE JIMHEHHBIX SJIEMEHTOB (PUTYD

COOTHOILCHHS O00MS. pu peoOpa3oBaHUU MOJ00MS.

B OKPY>XHOCTH COOTBETCTBEHHLIC HaxoauTs npuMepsl 101001 B OKPYKaOIIei
3JICMEHTBI JNIEUCTBUTCILHOCTH.
10100HBIX (Uryp. BbIBOAMTL METPUUECKUE COOTHOIIEHUS MEKITY
Teopema o OTpE3KaMU XOpJ, CEKYIIUX U KacaTeJIbHBIX C
IIPOU3BCICHNH WCIIO0JIb30BaHUEM BIMCAHHBIX YIJIOB M TTOJI00HBIX

TPCYTOJIbHUKOB. Pemats reOMETPHICCKHUC 3a1a491 U
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TCOpCMa

3a/1auy U3 peaibHOM KU3HU C UCII0JIb30BAaHUEM MOJOOHBIX
TPEYTrOJIbHUKOB

O IPOU3BEACHUU
OTPE3KOB CEKYIIINX,
Teopema o
KBaJIpaTe
KacaTeIbHOM.
IIpumeHnenue B
peleHnn
r€OMETPUYECKUX
3a1a4
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BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha 4MCIIO.
dusnueckul u
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
PaznoxeHune BeKTopa
110 IBYM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsr
BEKTOpA.

CkamnsipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnoab30BaTh BEKTOPHI KaK HANIPABJICHHBIE OTPE3KH,
HCCJIe0BATH TEOMETPHUSCKUN (TIepeMelIeHne) 1
bu3UYECKHi (CHIa) CMBICITBI BEKTOPOB.

3HATH onpejieieHHsi CyMMBI U Pa3HOCTH BEKTOPOB,
YMHOKECHHSI BEKTOpA Ha YUCIIO, HCCJIeI0BATH
F€OMETPUYECKUM U PUBUUYECKUIM CMBICIIBI ATUX OIEpaIuil.
PemaTh reoMeTpudecKue 3aa9d C UCITOJIb30BAaHUEM
BEKTOPOB.

PackjaapiBaTh BEKTOP 1O IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaISIpHOE TIPOU3BEICHIE BEKTOPOB,
BBIBOJIMTH €0 OCHOBHBIC CBOMCTRBA.

BbIuncJasATh CyMMY, Pa3HOCTh U CKJIIPHOE MTPON3BEICHUC
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHATh CKAIAPHOE NPOU3BENCHUE IS HAXOXKJICHHS
JUIMH U YTJIOB

MIPUMEHEHUE TUIS
HaxOXJICHUS IUIMH U
YIJIOB. Pemenne
3a1a4  C TOMOIIBIO
BEKTOPOB.
IIpumenenue
BEKTOPOB JUTS
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pelieHus 3a7a4
bu3uKu

JlekapTOBBI KOOPAMHATHI
Ha IJIOCKOCTH

JlexapToBbI
KOOPJAMHATHI TOYEK Ha
TJIOCKOCTH.
YpaBHEHHUE NPAMOMN.
YpaBHeHuE
OKPY>KHOCTH.
Koopannater Touek
IIEPECECUCHHUS
OKPY>KHOCTH U
IPSAMOM.

Meron koopauHaT
MIPU PEIICHUU
r€OMETPUUYECKUX
3a/1a4, MPAKTUYECKUX
3a1a4

OcBauBaTh NOHATHE [TPSIMOYTOJIBHOW CUCTEMBI
KOOPAMHAT, IE€KaPTOBBIX KOOPJINHAT TOYKH.

BrIBOAMTH ypaBHEHHUE NPSIMOM U OKPYKHOCTH. BbIeasiTh
MOJIHBIA KBAJIPaT ISl HAXOKICHHSI LIEHTpa U painyca
OKPYKHOCTH 110 €€ YPAaBHEHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUYEK NIEPECECUEHUS
IPSAMBIX M OKPY’KHOCTEW C IIOMOIIBIO METOAA KOOPIUHAT.
Hcnoan3oBaTh CBOWCTBA YyII0BOro KoduiimeHTa npsmon
IIPU PELLIEHUH 3a]1a4, JJIsl ONPEIEIICHUs PACIION0KEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPY PELIEHUU T€OMETPUUECKUX U
NPAKTUYECKUX 3a/1a4, JJIsl HOCTPOCHUSI MATEMATHYECKUX
MOJIeNIeH peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IHonb30BaThbest 111 TIOCTPOEHUS U UCCIIETOBAHUI
IU(POBBIMH PECYPCAMH.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS T€OMETPUU

95



[IpaBusibHBIE
MHOTOYTOJIbHUKH. J[JInHa
OKPY>KHOCTH M TUIOIIA/Ib
Kpyra. Beraucnenue
IJI0IIAIEH

[IpaBunbpHBIE
MHOTOYTOJIbHUKH.
Yucno U. JnuHa
OKPYKHOCTH, IyTH
OKPY>KHOCTH.
Panunannas mepa

yrJIa.
[Lnomane kpyra,
CEKTOpa, CETMEHTA

®opMyJIMPOBaTh ONPECICHNE IPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTh UX 3JIEMEHTHI.
ITosb30BaTHCSI NOHITUEM JUIMHBI OKPY>KHOCTH,
BBEJIEHHBIM C TOMOILBIO TPABUIIbHBIX MHOTOYTOJIBHUKOB,
onpeaeJsATh YUCIO [, JNIMHY AYTH U paJuaHHYI0 MEPY
yria. IIpoBoauTs mepexox oT paJuaHHON MEPHI yria K
rpajlyCHOM U HA0OOPOT.

OnpenensiTh IIOMAAb KpyTa.

BoiBoauths ¢gopmMyJibl (B TpaayCHON U paJuaHHON Mepe)
JUTSL IJTAH TYT, TUTOIIA/IEd CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaay Guryp, BKIIOYAIOIIUX JIEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTh 1utomaam B 3ajja4ax peajabHOM )KU3HU

JIBM>KEHUS TIIIOCKOCTH

[TonsiTue o
JIBU>KEHUU
IIJIOCKOCTH.
[TapamnienbHbIN
[IEPEHOC, TIOBOPOT
IIpumenenue npu
pelLlIeHny 3a1a4

Pa30uparte npuMepsl, HUTFOCTPUPYIOLIUE TOHATUS
JIBUKCHUS.

DopMyJTHPOBATH ONIPEIEICHUS TapaJUICIIBHOIO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOMCTBA,
HAXOJAMThb HEIOJABUXHBIC TOYKHU.

HaxoauTh 1IeHTPHI U OCH CUMMETPHI TPOCTEUIITNX PUTYD.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupaTh MPUMEPHI).
Hcenoab30BaTh 111 IOCTPOEHUS U UCCIEA0BAHUI

U POBLIE PECYPCHI
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[ToBTOpenue, 060061IeHNE,
CHCTEeMAaTU3aIHs 3HAHHUI

[loBTOpEHME
OCHOBHBIX IIOHSTHI U

OnepupoBath NOHATHSAMHU: QUTYpPa, TOUKA, IPSMAasi, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUI

METOJI0B KypcoB 7/—9
KJ1acCOB, 0000111eHnE
Y CUCTEMATU3AIUSA
3HAHUM.
IIpocrenine
r€OMETPUUYECKHUE
burypsl 1 ux
cBolicTBa. i3mepenue
r€OMETPUYECKUX
BEJINYHH.
TpeyroapHUKHU.
[TapautenbHbIe U
MIEPIICHIUKYJISIPHBIE
psIMBIE.

OKpy HOCTb U KPYT.
I'eomerpuyeckue
MOCTPOEHUS. YTJIbI
B OKPY’KHOCTH.
Bnucannsle u
ONMCaHHbBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.

TPEYTOJIBHUKH, TPIMOYTOJIBHBIN TPEYTOJIbHUK, MEINAHA,
OuCCceKTpuca U BbICOTa TPEYroJIbHUKA, MapaIJIEIOrPaMM,
pOMO, IPSIMOYTOJIBHUK, KBAJIpaT, Tpanelus; OKPY>KHOCTb,
KacaTebHas, paBEHCTBO U Mojooue Guryp,
TPEYTroJIbHUKOB; MapajlieIbHOCTh U NEPIECHIUKYISIPHOCTD
MPSMBIX, YTOJ MEXKY IPSMBIMH, CAMMETPHSI OTHOCHUTEIIBHO
TOYKH U TIPSIMOM; JUTMHA, PACCTOSIHKE, BEJIMYMHA YIJIa,
IUIOIIA/Tb, TIEPUMETP.

Hcnoab3oBathb GopmyJibl: IEpUMETPA U TUIOMIAIN
MHOTOYTOJIBHUKOB, JNIMHBI OKPY>KHOCTH U IUIOIIAIA KpYyra,
00bEMa IPSAMOYTOILHOTO Mapasieienumnea.
OnepupoBaTh NOHATHSMM: TIPIMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, BEKTOP; UCMOJAb30BATH 3TH MTOHATHS JJIs
MPEJICTABICHUS JaHHBIX U PEIICHUS 3a/1a4, B TOM YUCJIE U3
JIPYTUX YYEOHBIX MMPEIMETOB.

PemaTts 3ag1a4u Ha MOBTOPEHUE OCHOBHBIX MTOHSITHH,
WJUTIOCTPALIMIO CBSI3EH MEXAY Pa3IUYHbIMU YaCTSIMU Kypca.
Boui0upaTh MeToa 115 peleHus 3aauu.

PemiaThb 3a1a4M 13 NOBCEIHEBHOM KU3HU
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[Ipssmas n
OKPY>KHOCTb.
YeThIpEXYTOJIbHUKM.
Brnincanueie u
OMHUCaHHBIC
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayajia
TPUTOHOMETPHH.
Pemmenue oOumx
TPEYTOJIbHUKOB.
IIpaBunbHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
JBmxenus. [Togodue.

Cummertpust.
[Tmomans.
Beruucnenune
momanae. Ilnomanu
MOI00OHBIX (UTyYp.
JlekapToBbI
KOOpJIMHATHI Ha
IIJIOCKOCTU. BeKkTophl
Ha IJIOCKOCTH
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OBLIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68
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OEJIEPAJIBHAA  PABOYAsS  ITPOTPAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B /-9 KJIIACCAX

HHOACHUMTEJBHASA 3AIIMCKA

B coBpemeHHOM 1H(PPOBOM MHpE BEPOSTHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTD, KaK C TOUYKH 3pEHUS TPAKTHUECKUX MPUIIOKEHHUH, TaK U UX POJIU
B 00Opa3oBaHMM, HEOOXOJUMOM KaXIoMy 4esoBeKy. Bo3pactaer uumcno mpodeccuii,
OpU OBJIAJICHUM KOTOpPBIMH TpeOyercs Xopouias 0a3oBas MOArOTOBKAa B 00JacTH
BEPOSTHOCTH M CTaTUCTHKH, TaKasl MOATOTOBKA Ba)KHA ISl IPOJOJKEHHST 00pa30BaHUs
Y JUIsSl yCHIEUTHOM MPO(ECCUOHAIBHON KapbEpPHI.

Kaxxaplil yenoBek MOCTOSHHO IPUHKUMAET PELICHUS] HA OCHOBE UMEIOILIUXCS Y HETO
OaHHBIX. A JJi1 OOOCHOBAaHHOTO NPUHATUS PEUICHHsS B YCIOBUSAX HEAOCTaTKa WJIU
n30bITKa HWHGOpPMALIUM HEOOXOJIMMO B TOM YHCIE XOpOouio CcHopMHpPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUIECKOE MBIIIICHHUE.

MIMEeHHO M03TOMY OCTpPO BCTajla HEOOXOIUMOCTh CHOPMHUPOBATH Y OOYHAOIIUXCS
(PYHKUIHMOHAIBHYIO T'PAMOTHOCTB, BKJIIOYAIOLIYI0 B c€0sl B KauyeCTBE HEOTHEMIIEMOU
COCTaBJISIFOLIECH yYMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIW3UPOBATh MH(OpMAIIHIO,
NPEICTaBICHHYIO B pa3iMuHbIX (OpMax, MOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTHMX
pEabHBIX TPOIECCOB W 3aBUCHUMOCTEH, MPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIC
Pacy€rThl.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU NpHHLMIIAMU cOopa, aHalu3a U
OpPEICTaBICHUsS JAHHBIX M3 pa3lMyHbIX cep KU3HU O0OIllecTBa M ToCyAapcTBa
npuoOmaer oO0ydalluxcsd K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBAE€T HABBIKM OpraHM3alMu Imepedopa U mojcuéra yucia
BapUAHTOB, B TOM YHMCJE€ B NMPUKIAJAHBIX 3a7adax. 3HAKOMCTBO C OCHOBAaMH TEOPHH
rpadoB co3maét MaremaTuueckwii (GpyHAaMEeHT I (OPMHUPOBAHUS KOMIETCHIIMNA B
obnmactu wHPOpPMATHKU W LUDPOBBIX TexHONOTHWA. [IpM W3ydeHHH CTAaTUCTUKUA W
BEPOSTHOCTH O0OTalIalOTCS MPEACTABICHUS! OOYYarOIIMXCS O COBPEMEHHOM KapTHUHE
MHUpa U METOJaX €ro MCCIeIOBaHMs, (OPMUPYETCS MOHMUMAHUE POJIM CTATUCTHKHU KaK
UCTOYHUKA COLMAIbHO 3HAUYMMOW WHQOpPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHUS.

B cooTBeTcTBUUM C JaHHBIMHU LIENSIMUA B CTPYKTYpE MpOrpamMmbl yuyeOHOro Kypca
«BeposiTHOCTh U CTaTUCTHKAY» OCHOBHOTO OO0IIEro 0Opa30BaHus BbIACIECHBI CIEAYIONINE
coJiep)kaTebHO-MeToAuueckue JuHuM: «llpencraBieHre OaHHBIX M ONHUCATENbHAs
CTaTUCTUKa», «BeposaTHOCTBY, «OneMeHThl KOMOMHATOpUKW», «BBeneHue B Teopuro
rpagoBy.
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Copnepxanue nuauu «lIpencraBieHne AaHHBIX M ONUCATENbHAs CTATHCTHKA
CIIy’KUT OCHOBOMU JIJIs1 (POPMHUPOBAHUSI HABBIKOB PaOOTHI ¢ MH(POPMAILIMEH: OT YTCHUS U
UHTEpIpeTauuu uHGOpMAaIMK, TMPEACTaBICHHOM B TaliuIllax, Ha AuarpamMmax u
rpadukax, 1m0 cOopa, MPEACTAaBICHUS M aHaIM3a JAHHBIX C HUCIOJb30BaHUEM
CTaTUCTHUYECKUX XapaKTEPUCTHK CPEIHUX U paccenBaHus. PaboTas ¢ JaHHBIMU,
oOydJaronyecsi yd4aTcsi CUMTBIBaTh M HHTEPIPETUPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTUPOBAaTh M KPUTHKOBAaTh IMPOCTEHINIME TUIOTE3bl, Pa3MbIIUIATh HaJl
¢dakTopamMu, BBI3BIBAIOIIMMHU HW3MEHYMBOCTh, W OICHUBATh WX BIHUSHHEC Ha
paccMaTpUBaEMbIE BETMYUHBI M TIPOIECCHI.

NHTyUTUBHOE TIPEACTABICHUE O CIy4allHOW WM3MEHYUBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHJEHIMNA CTAaHOBHUTCS MOTHMBHPYIOIIEH OCHOBOW JJI WM3Y4YCHUS
TEOPHH BEPOSTHOCTEH. bonbiioe 3HaueHNe UMEIOT MPAKTHYECKUE 3aJaHuUs, B YACTHOCTH
OTIBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMHU MOJICTISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCA KaK Mepa MPaBIONoI00us CIy4alHOTO COOBITHS.
[Ipu uzyuennn yueObHOro Kypca 00ydaronecs 3HaKOMATCS C MIPOCTEUIIMMU METOIaMU
BBIYHMCIICHUSI BEPOATHOCTEH B CIy4alWHBIX OKCICPUMEHTaX C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMHM 3aKOHAMH, TTO3BOJISIOIIMMH CTaBUTh U
pemath 6osee CIOXKHBIE 3a7aud. B yueOHbIN Kypc BXOAST HadaJbHbIE MPEICTABICHHUS
O CITy4alHbBIX BEJIMUYMHAX M UX YUCJIOBBIX XapaKTePUCTHKAX.

B pamkax yudeOHOTO Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYalOMIMXCA C
MHOXXECTBAMHU U OCHOBHBIMH OTMEpalUsIMU HaJ MHOXXECTBAMH, pPaccMaTpHUBAIOTCSA
MpUMEPhl TIPUMEHEHHS JJIsS PEIICHUs 3a/ad, a TakKe HCIOJBb30BaHUS B APYTHUX
MaTeMaTHYECKUX KypcaxX W YUeOHBIX MpeaMeTax.

B 7-9 knaccax wusydaercs ydeOHbI Kypc «BeposTHOCT, M CTaTUCTHKA», B
KOTOPBIN BXOAAT pasnensl: «lIpencraBienne MaHHBIX W ONMUCATENbHAS CTATUCTHKAY,
«BeposaTHOCTbY, «DIIeMEHTh KOMOMHATOPUKWY, «BBenenue B Teoputo rpadony.

OO0miee YMCIO YacoB, PEKOMEHIOBAHHBIX JUIA U3Y4YEHHUS Y4eOHOro Kypca
«BeposiTHOCTh M cTatucThKa», — 102 vaca: B 7 kiacce — 34 gaca (1 yac B Hezento), B 8
kiacce — 34 yaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 gac B Hefiento).

COAEPXAHUE OBYUEHUA

7 KJIIACC

[IpencraBieHre OaHHBIX B BHUAE TaOiuWil, Auarpamm, rpadukoB. 3arojHEHHE
TAOJINIl, YTEHUE W TOCTPOCHUE AWarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peadbHBIX MpoIieccoB. M3BneueHne wHGOpMANMKM U3 AMATPAMM U
Ta0JIMIL, UCTIOIH30BAHUE U UHTEPIIPETALIMS JAHHBIX.
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OnucartenbHasi CTaTUCTUKA: cpefaHee apudMeThyeckoe, MeAMaHa, pa3Mmax,
HaumOoJblIIeE W HauWMEHbIIee 3HAuYeHHUd Habopa YHUCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHbIN SKCTIEpUMEHT (OMBIT) U clydaiiHOe coObITHE. BeposiTHOCTH U yacToTa.
Ponp ManoBeposSITHRIX U MIPAKTUYECKU TOCTOBEPHBIX COOBITHIA B MPUPOJIE U B OOIIIECTBE.
MoseTa u urpajapHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepmmna, pedbpo. Crenensb BepiuHbl. Yncno pédbep u cymmapHasi CTEIEHb
BepmnH. [IpencraBnenue o cBssHoctu rpada. lemm u nukiel. [Tytu B rpadax. O6xon
rpada (dimepoB myTh). [IpeactaBnenue o0 oprueHTHPOBAHHOM Tpade. Pemenue 3amad ¢
TOMOIIIBIO TpadoB.

8 KJIACC

[IpencraBiienrie TaHHBIX B BUJI€ TaOIUII, AMarpamMm, rpa)ukoB.

MHOX€eCTBO, 3JIEMEHT MHOKECTBA, MOJIMHOKECTBO. Orepannu HaJl MHOKECTBAMMU:
oObeuHEeHue, TepecedeHue, aononHenne. CBOWCTBAa omepanuid HaJl MHOKECTBAMMU:
[IEPEMECTUTENIBHOE, COYETATEIIbHOE, PACIIPEACIUTENIBHOE, BKItOUeHUs. Vcnonb30BaHue
rpaduyecKoro MpeACTaBICHUS MHOXXECTB JUIsl OMHCAHUSI PEATbHBIX IPOIECCOB U
SABJICHUU, IIPU PEIICHUU 33/1a4.

N3mepenue paccenBaHus JaHHbIX. Jlucmepcuss W CTAHOAPTHOE OTKIIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DnemeHTapHbIe COOBITHS ciydaiiHoro ombiTa. Ciy4aiinbie coObITHsA. BeposiTHOCTH
coObIThi. OMNBITBI C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMHU COOBITUAMH. CirydaiiHbIN
BbIOOP. CBSI3b MEXK]Iy MAJOBEPOSITHBIMU U MPAKTUUYECKU JOCTOBEPHBIMU COOBITUAMH B
MpUpPOE, OOIIECTBE U HAYKE.

HepeBo. CBOWCTBAa AEPEBBHEB: €IMHCTBEHHOCTHh ITYTH, CYLIECTBOBAHUE BHUCSYEH
BEPUINHBI, CBSI3b MEXIY YHMCJIOM BepIIMH U uucioM pébep. [IpaBuino yMHOXEHHS.
Pemenue 3amau ¢ moMorIsio rpados.

[IpotuBomnosnoxkueie coobiTus. Junarpamma Diinepa. O0beIMHEHNE U NTEpECEUCHHE
coObrTuii. HecoBmecTHbie coOBITHSA. DOpMysia CIOKEHHUSI BEPOSTHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [IpaBmiio ymHokeHus. HeszaBucumbie coObitusi. IlpencraBnenue
JKCIIEpUMEHTA B BHUJE JAepeBa. PelieHue 3agad Ha HAXO0XKIAEHUE BEPOSTHOCTEU C
MOMOIIBIO JIEpEBa CIIyYalHOTO SKCIIEPUMEHTA, AUarpaMm Duiiepa.

9 KJIACC

[IpencraBnenne MaHHBIX B BUAC TAOJWII, quarpamm, rpaduKoB, WHTEPIPETAIUS
TaHHBIX. UTeHHe U TOCTpOeHUE TabIuIl, AuarpamMm, TpauKoB 1O peaabHbIM TAHHBIM.
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[lepectanoBku u (dakrtopuan. CoyeTaHuss U 4YHUCIO codeTaHuid. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTb. CiyyaliHbIM BBIOOp TOYKM H3 (QUIYpPHl Ha
ITIOCKOCTH, U3 OTPE3Ka U U3 JYTH OKPY>KHOCTH.

HcnbiTanne. Ycnex u Heygadya. Cepusti UCHbITaHUM 10 mepBoro ycrexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepun UCTIBITaHUN bepHyuim.

CnydailHasgs BeJIMYMHA W PACHOpEAcNiCHHE BEPOSITHOCTEN. Maremarnueckoe
oxujanune u aucrnepcus. [Ipumepsl MaTEMaTUYECKOTO OKHUIAHUA KAK TEOPETUUYECKOTO
CpPEHEr0 3HAYCHUS BEIMYMHBI. MAaTEMATUYECKOE OXKUJAHUE U JUCIIEPCUS CIyYaHON
BEJIMYUHBI «UYHUCJIO YCIEXOB B CEPUU UCIBITAHUN bepHyimy.

[lonarre o 3akoHe OoONbIIMX uKcen. M3MmepeHue BEpOATHOCTEM C MOMOINIBIO

4acToT.

Poub u 3HaueHME 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.
HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHble pE3yibTaThl OCBOCHHUS MpPOrpaMMbl y4eOHOrO Kypca K KOHILY
o0yueHus B 7 Kjacce:

Yurarb uHOpMaLMIO, TMPEACTABICHHYIO B Ta0nuiax, Ha JudarpaMmmax,
MPEACTABIATh JaHHble B BHUJE TaOMUL, CTPOUTH JUarpaMmbl (CTOJIOHUKOBBIE
(cTonmbuatkie) ¥ KPYroBbI€) IO MAaCCHBaM 3HAYCHUH.

OnuceiBaTh U MHTEPHPETUPOBATH PEAIBHBIE YUCIIOBBIE JaHHBIE, IIPEACTaBICHHbBIC
B TaOJIMIIAX, HA AMarpammax, rpadukax.

Hcronb30BaTh Uil ONMCAHUS JAHHBIX CTaTUCTUYECKHUE XAPAKTEPUCTUKU: CPEIHEE
apudmernueckoe, MeaaHa, HauoOoJbIlee U HAaMMEHbIIEe 3HAUCHUSI, pa3MaXx.

NmeTs mnpencraBieHMe O CIydYalHOM H3MEHYMBOCTHM Ha MPUMEpPAX IIEH,
(Gu3MUEeCKMX BETUYHMH, AHTPOINOMETPUYECKUX JaHHBIX, HMETh MPEICTAaBICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

[IpenMeTHble pE3yibTaThl OCBOCHHUS MpPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

W3Bnekats u mpeoOpa3oBbIBaTh MHGOPMAIIHIO, TTPEACTABICHHYIO B BUJE TaOIHII,
auarpaMm, rpauKoB, IPEICTABIATh JaHHBIC B BUAC TAOIUIl, THarpamMmm, rpad)uKoB.

OnuchlBaTh JIaHHBIE C TOMOIIBID CTAaTUCTUYECKUX IOKa3aTeNel: CpeaHux
3HAUYEHUN U Mep paccenBaHus (pa3mMax, TUCIEPCHUS U CTAaHIapPTHOE OTKJIOHEHUE).
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denepanpHas pabouas mporpamma | Matemaruka. 5-9 kinaccel (0a30BbIii yPOBEHb)

HaxoguTh 4acTOTHI YHCIIOBBLIX 3HAYEHHUHW M YaCTOTHI COOBITHI, B TOM YHCIIE IIO
pe3ynbTaTaM U3MEepEeHU U HAOJIFOICHHH.

HaxoIuTh BEPOSATHOCTH CIIYYaWHBIX COOBITHH B ONBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJI€ B OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMU.

Hcnonp3oBaTh Trpaduyeckue MOJICIH: JCPEeBO CIyYaHOTO 3KCIEPUMEHTA,
TuarpaMMbl DUJiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATHUSIMH: MHOXKECTBO, TOJMHOXECTBO, BBIMOIHATH OIEpaIlUN
HaJl MHOYKECTBaMHM: OOBCIMHCHHE, ITEPECCUCHHE, TOTIOJHECHUE, TICPEUNCIIATh DIICMCHTHI
MHOKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonp30oBaTh Tpaduueckoe MPEACTABICHHE MHOXECTB M CBS3CH MEXKIy HHUMH
JUIS OIIMCAHMS TIPOIICCCOB U SIBJICHWM, B TOM YHCJIE TPH PEIICHUU 3a7ad U3 JAPYTrHX
y4eOHBIX TIPEAMETOB U KYPCOB.

[IpenMeTHBIE pE3ynbTaThl OCBOCHHUS IIpOrpaMMbl y4eOHOro Kypca K KOHITY
o0yueHus B 9 kJjacce:

N3Bnekath u mpeoOpa3oBbIBaTh WH(OpPMAIIMIO, MPEICTABICHHYIO B Pa3IMYHBIX
HMCTOYHUKAX B BHJIC TaONMI], auarpamm, rpaukoB, NpeACTaBIsATH JaHHbIE B BUJC
Ta0JINII, TUarpaMm, rpapuKoB.

Pemiath 3amaum  OpraHuM30BaHHBIM TIEpeOOPOM BapUAHTOB, a TakKXe C
HCTIOJb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh onucaTeNbHbIC XapaKTEPUCTUKHU JJIsI MACCUBOB UMCIIOBBIX JIAHHBIX,
B TOM YMCJIE€ CPETHUE 3HAYEHUS U MEPBI PACCEUBAHMUSL.

Haxonuth 4acTOoThl 3HAYE€HWW W YAaCTOTHI COOBITHS, B TOM YHCJE MOJb3YsICh
pe3ynbTaTaMu NPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonuth BepOsSITHOCTU CITy4alHBIX COOBITHI B M3yYEHHBIX OMBITAX, B TOM YHCIIC
B OINBITaX C PABHOBO3MO>KHBIMU JIEMEHTAPHBIMU COOBITHUSIMU, B CEPUSX UCIBITAHUN [0
[IEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

HNmets nipencraBieHue O CIy4YalHOW BEJIMUUHE U O PACIIPEIECIIEHUN BEPOSITHOCTEN.

NMeTh mpencraBieHHe O 3aKOHE OOJBIIMX YHCE Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CITy4alHOW W3MEHYMBOCTH M O POJIM 3aKOHa OOJBIIMX YUCEN B
MIPUPOJIE U OOIIECTRE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pasznena | KommdecTs OcHOBHOE cofiepKaHue OcHOBHBIE BUBI JEATETBHOCTA 00YYaIOIIUXCS
(TeMsr) Kypca 0 4acoB

[IpencraBiieHne TaHHBIX 7 [IpencraBieHne JaHHBIX B OcBauBaTthb croco0bI IPEACTaBICHUSA
tabmuiax. [Ipaktudyeckue CTATUCTUYECKHUX JAaHHBIX U YHUCIOBBIX MACCHUBOB C
BBIYUCJICHUS MO TAOJIMYHBIM MTOMOIIBIO TAOJHUII U JUarpaMM € UCIIOJIb30BaHUEM
naHHbIM. V3BNeYeHue u aKTyaJIbHBIX U BaKHBIX JJAaHHBIX (eMorpaduyecKkue
UHTEPIpEeTalns TaOIMUHbBIX JTaHHbIE, TPOU3BOJICTBO MPOMBIIUIEHHON 1
naHubiX. IIpakTryeckas CEJIbCKOXO03SIMCTBEHHOW MPOAYKIIUH,
pabora «TabauubD. OOIIECTBEHHBIE U IPUPOIHBIC SIBICHNUSA).
I'padmraeckoe N3yuaTh MeTOabI PaOOTHI ¢ TAOTUYHBIMU U
IPEACTABICHAC TaHHBIX B rpadUUeCKUMU MIPEJCTABICHUSAMHU TAaHHBIX
BUJIC KPYTOBBIX, C TOMOIIIBIO IUPPOBBIX PECYPCOB B XOJI€
CTOJIOMKOBBIX (CTOJIOYATHIX ) TIPAKTHYIECKHX paboT
nuarpamM. Urenue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl
nemMorpaguaecKux
JUarpaMm.
[TpakTuueckas pabora
«JlmarpaMmbI»

OnucartenbHasi CTaATUCTHKA 8 Yucnoseie Habopwl. CpenHee

apudMeTUIecKoe.
Menuana urcioBoro Hadopa.

OcBauBaTh NOHSATHS: YUCIOBOU HaOOP, Mepa
HEHTPaJIbHON TEeHACHIINH (Mepa LIEHTPa), B TOM YHUCIIe
cpenHee apupMeTHIecKoe, MeIMaHa.
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Y CcTONYMBOCTE METNAHBI.
[IpakTrueckas pabdora

«Cpennue 3HAaYCHUSY.
Haubomnbiliee 1 HauMeHbIIIEE

3HA4YEHUS YUCIOBOIO HAbopa.

Pasmax

OnucpIBaTh CTATUCTUYECKUE JAHHBIE C TOMOILBIO
CpenHero apupMeTHueckoro U Meauansl. Pemars
3a/1a4u.

HM3yuars cBOMCTBA CPEIHUX, B TOM YUCIIE C
MOMOIIIBIO IIM(PPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKUX PadOoT.

OcBauBaTh NOHATHSA: HAMOOJIbIIEE U
HAaWMEHBIIEE 3HAUEHUS YUCIIOBOTO MaCCHBA,
pa3max. PemaTh 3agaum Ha BBIOOp criocoba
OTMCAaHUSI JAHHBIX B COOTBETCTBUU C MPUPOIOM
JTAHHBIX U 1EJISIMU UCCIICIOBAHMS

CiyyaliHasi UBMEHYMBOCTD

CiyuaiiHast UBMEHYHUBOCTh
(mpumepsl). YactoTa
3HAYECHUI B MAaCCHUBE
naHHbIX. [ pynnupoBka.
I'ucrorpammel.
[TpakTuueckas pabota

«CnyyaiiHas "3BMEHYMBOCTD

OcBauBaTh NOHATHSA: YACTOTA 3HAYCHUH B
MAaCCHUBE JaHHBIX, TPYIIIUPOBKA JaHHBIX,
rucrorpamMmma. CTpOMTH U AaHAJIU3MPOBAThH
TUCTOTPAaMMBbI, HOAOMPATH MOAXOAAIINN 1I1ar
rpynnupoBku. QOcBanBaTh rpaduueckue
MIPEICTABJIEHUS PA3HbIX BUJOB CIIy4alHON
V3MEHUYMBOCTH, B TOM YUCJIE C IIOMOIIBIO

U (POBBIX PECYPCOB, B XOJI€ MPAKTHUECKOU PabOTHI

Brenenue B Teoputo rpadoB

I'pad, Bepmna, pedpo.
[Ipencrasienue 3agauu c
nomouisio rpada. CTeneHb
(BaJICHTHOCTB) BEPIIUHBI.
Yucno pédep u cymMmapHas

OcBauBaTthb noHsiTusi: rpad, Bepmuna rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHSATHS: ITyTh B rpade, SUIEPOB MyTh,

00xo1 rpada, opueHTUPOBAaHHBIN rpad.
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CTCIICHb BCPIIHH. HGHB n

Pemars 3aga4m Ha MOKCK CYMMEI CTeNeHEen BCPIINH

nuki. [TyTs B rpade.
[IpencraBieHme O CBSI3HOCTH
rpada. O6xon rpada
(9JIEpOB MyTh).
[IpeacraBnenue 06
OpUEHTUPOBAHHBIX I'padax

rpada, Ha Mouck 00xoza rpada, Ha TIOUCK MyTeH B
OpUEHTHUPOBAHHBIX rpadax.

OcBauBaTth c10co0bI IPEICTABICHUA 33/1a4 U3 Kypca
anreOpsl, TEOMETPUH, TEOPUHU BEPOSITHOCTEHN, IPYTUX
IPEIMETOB C MOMOUIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE LENH, PYHKIMOHAIBHBIE COOTBETCTBHUSA)
Ha pUMepax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaiiHbIN OIIBIT U
CIy4yaiiHO€ COOBITHE.
BepostHoCTh 1 yacToTa
coObITHsi. Ponb
MaJIOBEPOSTHBIX U
PAKTHICCKU TOCTOBEPHBIX
cOOBITUH B IPUPOJE U B
oOuiectBe. MoHeTa u
UrpajgbHas KOCTh B TCOPUH
BEPOSTHOCTEM.
[TpakTuueckas padbora

«Yacrora BBIIIAJICHUA OpJ1a»

OcBauBarb NOHATHUA: CIyYaHBIM  ONBIT U
cilydaiiHoe cOOBbITHE, MAJIOBEPOSITHOE U MPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HAUMMOCTHh MAJIOBEPOSITHBIX COOBITHI B
npupoze U OOLIECTBE HAa BAXKHBIX MpUMepax (aBapuu,
HECYACTHBIE CIy4au, 3al1Ta NEPCOHATIBbHOM
uHpopMaIuy, rnepesaya JaHHbIX).

HN3yyaTth poib KIIACCUYECKUX BEPOATHOCTHBIX MOJIEIIEH
(MOHeTa, urpaibHas KOCTb) B TEOPUH BEPOSITHOCTEM.
Ha0uronath u u3y4aThb 4acTOTy COOBITHI B IPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbI0 HU(PPOBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON pabOThI
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O6o0mmenue, S IIpencraBiiecHue TaHHBIX. ITI0BTOPATH U3YYEHHOE U BHICTPAHBATH CUCTEMY
CUCTeMAaTHU3alMsl 3HaHUN OrnucatenbHas CTaTUCTHKA. 3HAHUU.
BepoATHOCTS ClyHalHoro Pemiath 3a/1a4u Ha MPE/ICTABICHUE U OMIMCAHUE
COOBITHA JAHHBIX C TOMOIIBIO H3yYEHHBIX XapaKTEPUCTHK.
OOcyxnaTh NpuMepbI CIYYANHBIX COOBITHIA,
MAaJIOBEPOSITHBIX M MPAKTHYECKHU TOCTOBEPHBIX
CIlydaiiHBIX COOBITHH, X POJIU B IPUPOJIE U KUZHU
9enoBeKa
OBIIEE KOJIMYECTBO 34
YACOB I10
[TPOTPAMME
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8 KJIACC

CJ'Iy‘-I&fIH&H N3MCHYHUBOCTD.

CpenHue 4ucioBoro Hadopa.

Crny4aitHbie COOBITHSL.
BeposTHOCTH ¥ 4aCTOTHI.
Knaccuueckue monenu
TEOPUU BEPOSTHOCTEH:

MOHCTA U UrpajibHas KOCTb

HanmMeHoBaHue pa3aena  KoamyecTBO OCHOBHOE co/iepKaHue OcHOBHBIE BUJIBI JEATEIBHOCTA 00YYaAIOIIUXCS
(TeMsbl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpeacraBnenue naHHbBIX. IoBTOPSATH N3YyYECHHOE U BHICTPAUBATDH CUCTEMY
7 Kiacca OnucarenpHasi CTAaTUCTHKA. 3HaHU.

Pemath 3agaum Ha IPEACTABICHUE U ONHCAHUE
JAHHBIX C TTOMOIIIbIO U3YYEHHBIX XapaKTEPUCTUK.
Pemathb 3a1a4u Ha IpeICTaBICHUE TPYIITUPOBAHHBIX
JTAHHBIX U OMMCAHUE CIYYaTHON M3MEHUYMBOCTH.
Pemath 3agaum Ha ONpeieICHUE YaCTOThI
CITy4ailHBIX COOBITUH, OOCYXJICHUE TPUMEPOB
CIIy4ailHbIX COOBITUH, MAJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIIy4alHbIX COOBITUM, X
pOJIM B IPUPO/IE U KU3HU YEIIOBEKA

OnucaresibHas CTAaTUCTUKA.

PaccenBanne nanHbIX

Otknonenus. {ucnepcus
YUCJIOBOTO HAabopa.
CraHgapTHOE OTKIIOHCHUE
YHCJIOBOTO HAabopa.
Jlnarpammebl pacceuBaHus

OcBauBaTh NOHATHS: AUCIICPCHA U CTAHIAPTHOC
OTKJIOHCHHUC, UCITIOJIb30BATh 3TH XaPAKTCPHUCTUKU
AJI1 OITMCaHUS paCCCBAHMA JJaHHBIX.

Bbll[BI/IFaTI) runoTe3nbl 00 OTCYTCTBUHN WUJIW HAJINYNH
CBJ3H IO AUarpaMmMaM paCCCUBaHM.

CTpOI/ITI) ArarpaMMbl paCCCUBaHHA 110 UMCIOIIIUMCS
JaHHBIM, B TOM YHCJIC C TIOMOIIBIO KOMIIBIOTEpa
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MHuoxecTBa

MHOXeCTBO, ITOJIMHOKECTBO.
Onepanuu Haj
MHO>KECTBAMH:
00BeIMHEHNE,
nepeceveHue, T0MoJTHEHHE.
CBolicTBa onepaui HaJ
MHO>KECTBAMH:
MEPEMECTUTEBHOE,
codeTaTesIbHOE,
pacrpeeIuTeIbHOE,
BKiItOueHust. ['paduueckoe
peACTaBICHUE MHOXECTB

OcBauBaTh NOHATHA. MHOXXCCTBO, 3JICMCHT
MHOXECTBA, ITIOAMHOXKCCTBO.

BhINOJIHATH Onepanyu HaJl MHOKECTBAMM:
0o0BbeIMHEHNE, IEPECCUECHUE, TOIIOJTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATENBHOE, PACTIPECITUTEIBHOE, BKIFOYEHHS.
Hcnonwb3oBath rpaguueckoe NpecTaBIeHUe
MHOYECTB IPH OMMHCAHUU PEANBHBIX IMPOLECCOB U
SBJICHUM, TPU PELICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX
IIPEAMETOB U KYpCOB

BeposATHOCTB CitydaliHOTO

COOBITHUA

DnieMeHTapHbIE COOBITHS.
Cnygaitabie cOOBITHSI.
brnaronpusarcTytomue
3JIEMEHTApPHbBIEC COOBITHS.
BepostHOCTH COOBITHIA.
OnBITEI C pPaBHOBO3MO>KHBIMU
AJIEMEHTaPHBIMU COOBITUSIMU.

CrnyualiHbli BEIOOD.
[IpakTuueckas pabota

«OTIBITHI C
PaBHOBO3MO>KHBIMU

OcBauBaTh NOHATHS: DJIEMEHTAPHOE COOBITHE,
CIIy4aiiHOE COOBITHE KaK COBOKYITHOCTD
OJIaroNpUsTCTBYIOLIUX 3JIEMEHTAPHBIX COOBITHIA,
PABHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHS.
Pemrars 3a1a4u Ha BBIYUCIIEHUE BEPOSATHOCTEN
COOBITHH 110 BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CJIy4alHOIO OIBITA.

PemaTthb 3aa4m Ha BEIUHCIICHUE

BEPOSTHOCTEH COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHCJIE C TIOMOIIBIO
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KOMITbIOTEpA.

3JIEMEHTapPHBIMU
COOBITHAMINY

IIpoBoAUTHL M M3y4YaTh ONBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHSMU
(C UCTI0JIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJECINEH) B X0JIe TPAaKTHIECKON paboThI

Brenenue B Teoputo rpadon

Hepeso. CBoiicTBa aepeBa:
€IMHCTBEHHOCTH MYTH,
CYIIECTBOBAHUE BUCAYECH
BEPIINHBI, CBSI3b MEKIY
YUCJIOM BEPIITUH ¥ YHUCIIOM
pé6ep. IIpaBuiio yMHOKEHUS

OcBauBaTtb NOHATHS: JepeBO Kak rpad Oe3
I[MKJIa, BHCSYash BepIIMHA (JIUCT), BETBb JIepeEBa,
nyTh B JIEpEBE, AMAMETP ACpeBa.

HN3yuaTthb cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCAUEH
BEPIIMHBI, €AMHCTBEHHOCTh ITyTH MEXIY JIBYMsI
BEPIUINHAMM, CBSI3b MEXKY YACIIOM BEPIIMH U YUCIIOM
péoep.

PemaTh 3a1a4m Ha NOMCK U NIEPEUUCIICHUE TTyTEU

B JIEpPEBE, OIPEICIICHNE YUCIIa BEPIIUH WK pEOep

B JiepeBe, 00x0 OMHAPHOTO JIepeBa, B TOM YHCIE C
MPUMEHEHUEM MPaBUIa YMHOXKEHUS
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Cnyualinbie cOOBITUS

[IpoTHBOIIOI0KHOE COOBITHE.
Juarpamma Ditnepa.
OObeauHEHNE U ITIEpEceUeHUe
coObIThil. HecoBmecTHbIE
coOpITusA. Popmyna
CJI0’KEHMS BEPOSTHOCTEH.
[IpaBuiIO yMHOXKEHUS
BEPOSATHOCTEU. Y CIIOBHAS
BEPOSITHOCTh. He3aBucumbie

OcBauBaTh NOHATHSA: B3AMMHO MMPOTHBOTOJIOKHBIE
COOBITHSI, OTIEpALIUK Ha/l COOBITHUSMU, OOBETUHEHNE U
nepeceueHre coobITUi, Auarpamma Junepa (Dinepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.

N3yuaTh TeopeMbl 0 BEPOSITHOCTH 00bETUHEHNUS
JBYX COOBITHH ((DOPMYIIBI CIIOKEHHUSI BEPOSITHOCTEN ).
PemaTp 3a1a4u, B TOM 9UCJIC TEKCTOBBIC 3a]a4H

Ha OTpeJIEICHHE BEPOATHOCTEN OO BEAMHEHUS U

coowiTusa.  IlpencraBinenue
CIIy4YallHOTO JKCIIEpUMEHTA
B BHJIE JIEpEBa

HepecevyeHus COOBITUM C MOMOILBIO YUCIOBOW MPSIMOM,
nuarpamm Ditiepa, popMyIIbl CIIOKEHUS
BEPOSATHOCTEM.

OcBauBaThb  NOHATHSL:  IPaBUIO  YMHOXEHUS
BEPOSITHOCTEN, YCJIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE
COOBITHS JIEPEBO CIYYalHOTO OIBITA.

H3y4yars cBoiicTBa (ONpeIe/ICHNS ) HE3aBUCUMBIX
COOBITHIA.

PemaTe 3a1a4u Ha onpeiesIEHUE U UCITOJIb30BAaHUE
HE3aBUCUMBIX COOBITHH.

Pemiates 3aga4u Ha IIOMCK BEPOSITHOCTEU, B TOM

YUCJIE YCJOBHBIX, C MCIIOJIb30BAHUEM JIEpEBa
CIIy4alHOr0 OmbITa
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O0o0611eHHe,
CHUCTEMAaTH3aIMs 3HAHUI

[IpencraBienue qaHHBIX.
OnucartenbHasi CTATUCTUKA.
I'padrl. BeposTHOCTh
CITy4aifHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKU

IToBTOPATH U3YYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUM.

PemiaTe 3agaum Ha NPEACTABICHUE U ONMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.

Pemarts 3anauu ¢ npuMenenueM rpagos. Pemartp
3aa4M Ha HaXO0XXJICHUE BEPOSATHOCTH CIy4aHOTO
COOBITHS IO BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHIH,
B TOM YHCJIE B OIBITaX C PAaBHOBO3MO>KHBIMH
AJIEMEHTapHbIMU COOBITUAMU. PemaTh 3anaum Ha
HAXO0XKJEHUE BEPOSITHOCTEN O0BEIMHEHUS U
nepecevyeHus COOBITUM, B TOM YHCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM IpapUueCcKUX NpeICTaBICHUN U
JIepeBa CIIy4ailHOTO OMBbITA.

Pemath 3agaum Ha niepeyuciIcHue
KOMOMHAIUH (4Kciia nepecTaHOBOK, YUCIa
COYETaHUM), Ha HAXOXKIEHNUE BEPOATHOCTEN
COOBITHH C MPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJIE C UCTOJIb30BAHUEM TPEYTOJIbHUKA
[Tackans

OBLIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34
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9 KJIACC

OcHOBHOE cofepxKaHue

OcHOBHBIE BUBI JEATEILHOCTA 00YYaIOIINUXCS

Onepauuu HaJl COOBITUSMU.

HezaBucumocTh COOBITHIA

HaumenoBanue pazaena Kommuectso
(TemnI) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpeacraBienue naHHBIX. IHoBTOPSATH H3yUYEHHOE U BLICTPAUBATDH CHCTEMY
8 Kacca OnucarenpHasi CTAaTUCTHKA. 3HAHUI.

PemiaTh 3a1auM Ha IPECTABICHNUE U ONMCAHUE
JTAHHBIX.

PemaTe 3aqaum Ha HAXO0XKJICHUE BEPOSTHOCTEN
00OBEIMHEHUS U [TEPECEUEHUS COOBITHUI, B TOM UHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpaUUECKUX
MPECTABICHUN U JEPEBA CIIYYAHOTO OIBITA.
PemaTh 3agaum Ha IEPEUUCIICHUE

KOMOUWHAIMH (4uciia IepecTaHoOBOK, YUCIIa
COUYETaHUii), Ha HAXOXKJIEHUE BEPOSITHOCTEN
COOBITUI C IPUMEHEHUEM KOMOMHATOPUKH, B

TOM YHCJIE C UCIIOJIb30BAHUEM TPEYTOJIbHUKA
[Tackans

DneMeHThl KOMOWHATOPUKH

ITepecTtanoBKkM.

®akropuan. CodyeTaHusi u
YHUCIIO COYETaHUMU.
TpeyronpsHuK ITackass.
[IpakTnueckas pabora
«Bprancnenue
BEPOSITHOCTEN c

OcBauBaTh NOHATHA. KOMOMHATOPHOE MPABHIIO
YMHOKEHHUSI, yIIOPsA0UeHHas apa, Tpoika 00bEKTOB,
nepecTaHoBKa, (haKTOpUal yucia, COYeTaHue, YUCIo
COYETaHUM, TpeyroiabHuK [lackans.

PemiaTe 3aga4m Ha IEPEYUCIICHUE

YIOPSIIOYEHHBIX AP, TPOEK, NEPEUUCIIEHUE
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HCIIOJIB30BaHUCM

IMCPCCTAHOBOK U COYCTAaHUU SJIICMECHTOB Pa3JINYHbIX
MHOMXCCTB.

KOMOMHATOPHBIX (DYHKITUN
AIIEKTPOHHBIX TAOJIHID»

Pematp 3agauMm Ha  [PUMEHEHHE  YHCIIA
coueTaHuil B anredpe (COKpal€HHOE YMHOKEHUE,
6unom HproToHa).

Pemiatb, nmpumeHsii KOMOMHATOPHMKY, 3aJaud Ha
BBIYKCIICHUE BEPOATHOCTEMN, B TOM YHUCJIE C TOMOUIBIO
AJIEKTPOHHBIX TAOJIUI] B X0 NPAKTUYECKON pabOThI

['eomerprueckas

BEPOSITHOCTh

I'eomerprueckas
BEpOSATHOCTD. CityyaliHbIN
BBIOOP TOUKHU U3 QUTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3
IYTH OKPYKHOCTH

OcBauBaTh NOHSITHE TEOMETPUUECKOU
BEPOSITHOCTHU. PemiaTh 3a1aum Ha HAXOXKICHUE
BEPOSITHOCTEU B OMBITaX, MPEICTABUMBIX KaK BEIOOP
TOYEK M3 MHOTOYTOJIbHUKA, KpyTa, OTPE3Ka I TyTU
OKPYKHOCTH, YMUCIIOBOTO IMPOMEKYTKA

HcnwiTanus bepuyium

Ucnertanue. Ycnex u
Heyaaua. Cepus
VICTIBITAHUH JI0 TIEPBOTO
ycnexa. Mcnbltanus
bepnymmu. BepostHocTu
cOOBITHI B cepuu
ycnslTanui bepHymm.
[TpakTuueckas padbora
«cniprTanus

bepnymm»

OcBauBaTh NOHATHUS: UCIIBITAHUE,
alIeMeHTapHOe COOBITHE B UCIIBITAHUHU (yCTIEX U
Hey/laya), cepus UCTIbITAHUMN, HACTYIIJICHUE
NEepBOro ycrnexa (HeyJauu), Cepusi UCIIBITAaHUMA
bepuynu. Pemath 3a1a4mM Ha HAXO0XKJIECHUE
BEPOSITHOCTEN COOBITUI B CEPUU UCTIBITAHUM J10
NIEPBOIO yCIIEXa, B TOM YHCIIE C IPUMEHEHUEM
(opMyJIbI CyMMBI T€OMETPUUECKOM ITPOrPECCUHU.
Pemiath 3a1a4M Ha HAXO0XKAECHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITHI B CEPUN UCTIBITAHUN
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bepHymm, Ha HAXOXKIEHUE BEPOATHOCTHU
ONPEAECTEHHOTO YUCIIA YCIEXOB B CEPUU UCTIBITAHUN
bepnymm.

HN3yuaTthb B X0/1€ NPaKTUYECKOH PadoOThlI,

B TOM YHCJI€ C MOMOIIBIO IIU(GPOBBIX PECYPCOB,
CBOMCTBA BEPOSATHOCTH B CEPUM UCIBITAHUUI
bepnyu
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Crny4daitHas BeTMyuHa

CnyyaiiHas BeIM4rHa U

pacnpeneneHrue BEpOATHOCTEN.

MareMaTu4eckoe OKuAaHue U
JTUCTIEPCUS CITyYaUHOU
BEeJIMYMHEL. [IpumMepsl
MaTEMaTHYECKOT0 OKUIaHUS
KaK TE€OPETUYECKOrO
CPEIHETO  3HAYECHUS
BEJINYHHBL.

[TonsTHE 0 3aKOHE OONBIITNX
yucen. U3mepenne
BEPOSATHOCTEN C IIOMOLIBIO
yacToT. [I[pumMeHeHue 3aKkona
OOJIBIIINX YHCEIT

OcBouTH NOHATHUSA: CllyyaiiHas BEIUYNHA, 3HAYCHHE
CIIy4allHOW BEJIMYMHBI, PACIIPEAECICHUE BEPOATHOCTEN.
N3yuaTth u 00cyKIaTh NIpUMEPHI TUCKPETHBIX U
HEMPEPBIBHBIX CIy4alHbIX BEJIUYUH (POCT, BEC
YeJI0BEKa, YACICHHOCTh HACEIEHUs, IPYTre
VU3MEHYUBbIC BEJIMUUHBI, PACCMATPUBABIINECS B
KypCe CTATHCTHUKH ), MOJEIbHBIX CIIyYailHbIX BEJTUYHH,
CBSA3aHHBIX CO CIIy4allHBIMU ONBITaMH (OpocaHue
MOHETBI, UTPATIBHON KOCTH, CO CITy4yaliHbIM BEIOOPOM U
T. IL.).

OcBauBaTh NOHATHSA. MATEMATUIECKOE 0KUTAHNE
CJIIy4alHOM BEJIMYMHBI KAK TEOPETUUECKOE CPETHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOU BEJIUYUHBI KaK
aHaJIoT IMCIIEPCUU YHUCIIOBOTO Habopa.

Pemiath 3a1a4M Ha BBIYHUCIICHHE MATEMATHYECKOTO
0KUJIaHHS U JUCIIEPCUU JUCKPETHOM CIIy4YalHOU
BEJIMYMHBI 110 3aJJaHHOMY PacCpEIEIICHUI0, B TOM
YUCJIE 337124, CBA3aHHBIX CO CTPAXOBaHUEM U
JIOTEPESIMH.

3HAKOMHMTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCIIEPCUEH HEKOTOPBIX PACIPEAECICHNUM, B TOM YUCIIE
pacnpeneneHus CIy4anHON BEJIMYMHbBI «YUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyIun.
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N3y4yaTh 4acTOTy COOBITHS B TIOBTOPSFOIITIXCS
CITyJaliHBIX OMBITAX KaK CIIyYaiHYIO BEIIMUMHY.
3HAKOMHUTBCS C 3aKOHOM OoJibIuX yucen (B hopme
bepHyin): ipu OOJIBIIIOM YHCIIC OTIBITOB YacTOTa
cOOBITHS OJIU3KA K €T0 BEPOSTHOCTH.

PemaTthb 3a1a4u Ha U3MEPEHNE BEPOSTHOCTEH C
MOMOIIBIO YacToT. O0CYKAATh POJIb 3aKOHA
0O0JIBPIINX YKcel B 000CHOBAHWHM YaCTOTHOTO
METO/Ia U3MEPEHUS BEPOSITHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITHUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYUBOCTH B U3MEHUUBBIX
SIBJICHHSIX, POJIh 3aKOHA OOJIBIIINX YHUCEIT B IPUPOJIC U
B JKM3HU YeJIOBEKA

O0600u1eHNE, KOHTPOJIb 10 [IpeacraBneHue naHHBIX. IoBTOPATH N3YyUEHHOE U BHICTPAMBATH CUCTEMY

OmnucareipHas CTaTUCTHKA. 3HAHUM.

BeposATHOCTH CITy4aiHOTO Pemats 3a1a4u Ha IPEACTABIICHUE U ONIMCAHUE

COOBITHS. DJIEMEHTHI JAHHEIX.

KoMOuHaTopuku. CiydaifHbIe .
PemaTe 3agaum Ha HAXO0XKJIEHUE BEPOSTHOCTEM

BEJIMYMHBI U pacpeeiIeHUs .
COOBITHH, B TOM YHUCJIE B OMbITaX C
PABHOBO3MOHBIMH JIEMEHTAPHBIMU COOBITUSIMU,
BEPOATHOCTEH O0BEANHEHUS U TIEPECCUCHMUSI
COOBITHH, BBIYUCISATH BEPOSITHOCTU B ONBITAX C
CEpUSIMU CIIy4YalHbIX UCIIBITAHUN

34

OBIIEE KOJIMYECTBO

YACOB
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[TPOTPAMME
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