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OdenepanbHas pabouas mnporpamma Mo ydeOHOMY mpenmeTry «MaremaTuka
(6a30BbI ypoBeHb) (mpeaMeTHas oOnacth «Marematuka W uH(poOpMaTUKay) (maiee
COOTBETCTBEHHO — IIporpaMMma 1o MareMaTHKe, MaTeMaTHKa) BKIIOYAET MOSICHUTEIbHYIO
3aMUCKY, COJIep)KaHue 00yUYeHHUs, TIAaHUPYEeMble Pe3yJbTaThl OCBOCHHUS MPOTPAMMBI 10
MaTteMaTHKe, TeMaTHYECKOe IJIAaHUPOBAHHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo MaremaTuke st oOydarommuxcs 5-9 kiaccoB pa3paboTaHaHa
ocHoBe ®I'OC OOO. B nporpaMme mo MaTreMaTUKE YYTEHbl UAEHU U TOJOKECHUS
Konneniuu pa3Butus matematuyeckoro oopasoanus B Poccuiickoii denepanum.

[Ipeamerom MateMaTUKH SBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIlIEro MUpa —
MPOCTPAHCTBEHHbIE (OPMBI W  KOJUYECTBEHHBIE OTHOIICHHUS (OT MPOCTEHIIHUX,
yCBaMBAEMbIX B HEMOCPEJACTBEHHOM OIIBITE, JO JOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX
JUISL pa3BUTHSI HAYYHBIX M TPUKJIATHBIX Wael). MaTteMarnueckue 3HaHUS 00€CTIeUnBaIOT
MOHUMAHUE TIPUHIIUIIOB YCTPOWCTBA U HCIOJL30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITUE W HWHTEPIPETAIMIO  COLMATBHOM, HSKOHOMHYECKOW, TOJIUTHYCCKON
uH(OpMalUK, AT BO3MOXXHOCTH BBITIOJHATH PACUETHl M COCTABISITH AJITOPUTMBI,
HaXOAUTh U MPUMEHSTH (POPMYIIbI, BIAACTh MPAKTUYECKUMH MTPUEMAMU T€OMETPHUUECKUX
U3MEpEHUN M TOCTPOEHUH, YMTaTh MH(OpMaIMIo, MPEACTaBICHHYI0 B BHUJAE TaOJIHII,
auarpaMM U TpaUKOB, JKHUTh B YCJIOBHUSX HEOINPEACNEHHOCTH M TMOHUMATH
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3yuyenue mareMatuku GopMUpYyeT y OOydaroIUXCs MaTeMaTHYECKUN CTUIb
MBIIIJICHUS, TIPOSBIISIONIMICS B ONPENeNEHHBIX YMCTBEHHBIX HaBbIkax. OOyyJaroniuecs
OCBaMBAIOT TaKWe NPUEMBI W METOJbl MBIIUICHUS, KaK MHIAYKIAS M JACAYyKIHUA,
000011IeHe M KOHKPETU3allus, aHaJIu3 W CHHTE3, KJacCUu(PUKamusa ¥ CHCTeMaTH3allus,
abctparupoBanue v aHanorusi. OOBEKThl MATEMAaTHYECKUX YMO3AKIIIOUCHHH, TPaBUIa X

KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOCHHH, CIOCOOCTBYIOT
BbIPa0OTKE YMEHUs (GOPMYITUPOBaTh, 0OOCHOBBIBATH M JOKA3bIBATH CY)KJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MblIlIeHHE. M3yueHne MaTeMaTuku 00ecreurnBaeT
dbopMupoBaHUE ANTOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS ¥ BOCTUTAHUE YMEHUMN

NEUCTBOBaTh MO 3aJaHHBIM  alTOPUTMAM, COBEPIICHCTBOBATb W3BECTHBIE U
KOHCTPYHPOBaTh HOBBIC. B mporiecce pemeHus 3aj1ad4 — OCHOBOH yU4eOHOM eI TEIbHOCTH
Ha ypOKaxX MaTeMaTHUKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKJIAAHAS CTOPOHBI MBIIILJICHHUS.

OO0yuenune MmaTeMaTuKe 1aéT BOBMOXKHOCTh Pa3BUBATh Y 00YJaIONIUXCSI TOYHYIO,
parMoOHANIbHYI0 ¥ WH()OPMATHUBHYIO pe€4Yb, YMEHHE OTOMpaTh Hambojee MOAXOJSIINNE

SI3BIKOBBIC, CUMBOJUYECKUE, TPAPUIECKUE CPEICTBA JIJISi BHIPAKECHUS CYXIACHUN U
HarJISITHOTO UX MPEJCTABICHUS.

[Ipn u3ydYeHUM MaTeMaTUKH OCYIIECTBISETCS 00Ilee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MIPEAMETE U METOJIaX MaTeMAaTHUKH,
UX OTJIMYUU OT METOJIOB IPYTHX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUS] MaTeMaTUKH JIJIsl PELICHUS HAYYHBIX U MPUKIAJAHBIX 3a7a4.
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[IpropuTeTHBIMH LIEIMH OOy4YeHUsT MaTreMmarhuke B 5-9 Kiaccax SBISIOTCA:

dbopMupoBaHUE IEHTPATBHBIX MAaTEeMaTUYECKUX MOHATHH (YKMCIIO, BEIMUMHA,
reomeTpuueckas ¢Gurypa, mepeMeHHasi, BEPOSTHOCTb, (PYHKIIHS), 0OECIECUYMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUsl 00YUaOIMINXCS;

MOJABE/ICHUE OOYyYaloImMUXCd Ha JAOCTYIHOM [JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTE€MATUKU U OKPYKAIOIEro MUpa, IOHMMaHUEe MaTeMaTUKU KaK 4acTh
00111e# KyJIbTYPhI UEJIOBEUECTBA;

pa3BUTHE MHTEIJIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH 0oOydarommxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS,
UHTEpECa K U3YUCHUIO MAaTEMaTHKH;

dbopmupoBaHue (PyHKIMOHATBHOW MaTEMaTHUYECKOM TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSIBIICHUS] MAaTEMATUUECKUX MOHSTHH, 0ObEKTOB M 3aKOHOMEPHOCTEH
B pCAIbHBIX JKU3HEHHBIX CHUTYAIMSX U MPU HU3YUYCHUH JPYTUX YYEOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpHOCTeH, (QopMynupoBaTh HX Ha S3bIKE
MaTeMaTHKd ¢ CO37aBaTh MaTeMaTHYECKHUE MOJIEIH, IPUMEHITh OCBOCHHBIN
MaTeMAaTHYEeCKUM  ammapar [Js pelieHUs MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIEHUBATH MOJTYUYCHHBIC PE3yJIbTaTHI.

OCHOBHbBIE JIMHUY COJICP>KaHMsI TIPOrpaMMBbI 0 MaTeMaTrke B 5—9 kiaccax: «Hucna
U BBIYUCICHHS», «Anredpa» («AireOpandeckue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBay), «DyHKIHN», «I'eomerpus» («I'eomerprueckune GUrypsl 1 X CBOUCTBAY,
«M3mMepeHne TeoOMETpUYECKUX BeTUYMH»), «BeposTHOCTh M cTatucThkay. JlaHHbIE
JUHUU Pa3BUBAIOTCS MapaJIeIbHO, KaxJash B COOTBETCTBUU C COOCTBEHHOMW JIOTHKOM,
OJIHAKO HE HE3aBHCHMO OJIHA OT IPYTOH, a B TECHOM KOHTaKTe U B3aUMOJCHCTBUU.

Copepskanue mporpaMMbl 0 MaTeMaTHKE, pachpenenéHHoe Mo rojgaMm oOydeHuUs,
CTPYKTYPHPOBAHO TakuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPUHIUINUAAIBEHBIM
BOIIpocaM  oOydJaromuecs: — oOpalfaduch  HEOJHOKpPATHO, 4YTOOBI  OBJAJCHUC
MAaTEMaTUYECKUMU TOHATHSIMU U HaBBIKAMU OCYIIECTBISJIOCH MOCIENI0BATEIbHO U
NOCTYNaTeNbHO, C COONIOACHUEM TMPHUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHCTEMY MaTEeMaTHYECKUX TMPEJCTaBICHUN OO0ydJaromuxcs,
pacmmpsst 1 yriyousis e€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBuu ¢ ®I'OC OOO martematnka sBISETCS 00S3aTEIBHBIM yUESOHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 001miero oopaszoBanus. B 5-9 kiaccax matemaTnka
TPAIUIIMOHHO U3YYaeTCA B PaMKax CJIEIYIONINX Y4eOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kimaccax — KypcoB «Anredpa» (BKIIFOYast 3JIEMEHTHI CTATUCTHKHU U
Teopur BepositHocTel) u «l'eomerpusi». Ilporpammoil 1Mo MaremMaTUKEe BBOJUTCS
CaMOCTOSITEIILHBIN Y4eOHBIN Kypc «BepOosSTHOCTh M CTATHCTHKAY.

OO0miee 9MCIIO YacoB, PEKOMEH/IOBAHHBIX [IJISi M3yYeHUs MaTeMaTuKu (0a30BbIi
YPOBEHB) Ha YPOBHE OCHOBHOI0 0011Iero obpaszoBanus, — 952 gaca: B 5 kmacce — 170
gacoB (5 wacoB B Henenro), B 6 kimacce — 170 gacos (5 wacoB B Henenio), B 7 kinacce —204
gaca (6 yacoB B Hezelno), B 8 kimacce — 204 gaca (6 wacoB B Heneno), B 9 kinacce — 204
gaca (6 4acoB B HEJEIIO).
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

M3y4eHne MaTeMaTHKy Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHus HAIIPABJICHO HA
JTOCTIDKEHNE OOYYAIOIIMMHKCS JIUYHOCTHBIX, METANpPEeIMETHBIX U  IMPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU4EOHOTO MIpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIEe  pe3yJbTaThbl  OCBOCHHMS  MPOTpaMMbl MO  MaTeMaTHKe
XapaKTEepU3yHOTCSL:

1) maTpuoOTHYeCKOe BOCTIUTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIIEHHWEM K JTOCTKEHHSIM POCCUHUCKUX MAaTEMaTHKOB U POCCHICKON
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) rpaxaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IPpaKJaHWHA U Pealli3alliy ero mnpas,
Npe/ICTaBIEHHEM O MAaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYD, SIBJICHUH, IPOLEAYp IPakIaHCKOTO O0IIECTBA (HApUMEpP, BHIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO STUYECKUX MPOOJEM, CBSI3aHHBIX C MNPAKTHYECKUM
NpUMEHEHHEM JOCTKEHUW HayKH, OCO3HAHMEM Ba)XHOCTH MOPAIbHO-3TUYECKHUX
MIPUHIIMIIOB B IEITEILHOCTH YU4EHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOM HA AaKTUBHOE Yy4YyacTHE B pEIICHHM NPAKTUYECKUX 3ajad
MaT€MAaTHYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHMEM Ba)XHOCTM  MAaTEMaTHYECKOTO
oOpa3oBaHWs Ha TMPOTSHKEHUH BCEH JKU3HM JUIS YCHENTHON MpodeCcCHOHATBHOM
JESTENIPHOCTA W Pa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYATbHON TpaekTopuu oOOpa30BaHUA U JKU3HEHHBIX IUIAHOBC
y4ETOM JTMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOEe BOCTIMTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAALHOMY M OCTECTHYECKOMY  BOCIIPHSITHIO
MAaTEMaTHYCCKUX OOBEKTOB, 3ajad, pEIICHHH, pacCyXIACHHH, YMEHHIO BHICTh
MaTEeMaTHYCCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHMS:

OpHMEHTALIMEN B ICATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX ITPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI UENOBEKa, MPUPOJAbI U OOIIECTBa,
MMOHUMAHHEM MaTeMaTUUYECKOM HAyKH KaK cephbl YEIOBEUECKOU NIESITEIIbHOCTH, ITAllOB
€€ pa3BUTHS W 3HAYMMOCTH JUISI PA3BUTHS LUBWIM3ALMU, OBJIAJICHUEM SI3BIKOM
MAaTEMAaTHKA U MATEMATHYECKOW KYJIbTYpPOM KaK CpPEJICTBOM ITO3HAHHS MHUpA,
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OBJIAACHHUCM HpOCTGfIH.IPIMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTHU,

6) pusnyeckoe BocnuTaHHE, (OPMHPOBAHHE  KYJIbTYPbl  310POBbS U
IMOLMOHAIBHOI0 0JIAT IOy M
TOTOBHOCTBIO IPUMEHATh MATEMATUUECKUE 3HAHMS B HHTEPECAX CBOETO 30POBbS,
BEJICHUSI 3/10pOBOr0 00pa3za >KU3HHU (370POBOE MUTAHUE, COATAHCHUPOBAHHBIN pPEKUM
3aHATHH U OTABIXA, peryigpHas Gu3nueckas aKTUBHOCTD ), COOPMHUPOBAHHOCTHIO HABBIKA
pedraekcuy, TpU3HAHMEM CBOEro IpaBa Ha OWIMOKY M TaKOro >K€ IpaBa JAPYroro
YEJI0BEKA;

7) IKOIOTHYECKO€e BOCITUTAHHE:

OpUEHTAIIMEN HA IMPUMEHEHUE MAaTeMaTHUYECKUMX 3HAHUN [JIs pEelIeHUs 3a]ayB
00JIaCTH COXPAaHHOCTH OKpY Karolleil cpeiibl, MIaHUPOBAaHUS MOCTYNKOB U OLEHKUA UX
BO3MOXXHBIX TIOCHEACTBUN MJIi OKpY’XKalolled Cpeabl, OCO3HAaHHEM TIJI00aJIbHOTO
XapakTepa SKOJOTHYECKUX MPoOJIeM U MMyTel UX pelIeHHUS;

8) amanTanus K H3MEHSIIOLIIAMCS YCJIOBUSIM COIUAILHOMH W IPHPOTHOM CpeIbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHS
CBOCI KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NESITebHOCTh, B TOM YHUCJIE yMEHHUE
YUHUTBCSl Yy APYTUX JIOJEeH, IpHoOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC 3HAHMS,
HABBIKM U KOMIIETEHIIUU U3 ONbITA IPYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCIIe (OPMYITUPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBJICHUSX, B TOM YHCIIE paHee HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIONIMI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
U JIeiicTBUsI, POPMYIIUPOBATH U OLIEHUBATh PUCKU U TIOCIECTBUA, (HOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATDBI

B pe3ynbrare ocBOeHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0O
oOpa3oBaHus y oOywaromierocs OyayT copMupoBaHbl METAaNPEIMETHBIE PE3yIbTaThl,
XapaKTepU3YIOIIHUECs OBJIAJICHUEM YHHUBEPCATbHBIMU TMO3HABATEIBHBIMHU JCHCTBUSMH,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHBHBIMH  JIEUCTBUSAMH U YHUBEPCAIbHBIMU
PETYISITUBHBIMU JCHCTBUSMH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIEe NeiCTBHUSA
ba3oBble Joruueckue aeiMcTBUA:

BBISIBIISITh M XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
00BEKTOB, TOHSATHN, OTHOIICHUN MEXIY MOHATHUAMH, (HOPMYIHPOBATH ONPEICICHUS
TOHATHH, YCTaHABJIMBAThH CYIIECTBEHHBIM TMPHU3HAK KJIacCH(PUKAIMU, OCHOBAHUS IS
000011IeHUS ¥ CPaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIIN3A,

BOCTIPUHUMATH, (POPMYIHPOBATH U TPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTECIbHbBIC



denepanpHas pabodas mporpamma | Maremaruka. 5-9 kiaccol (0a30BbIi yPOBEHB)

U OTpULATENbHbIC, EAUHUYHbBIE, YACTHBIE U O0IIKE, YCIOBHBIE,

BBIABJIATh MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IIPOTUBOPEUHUSIB
(akTax, JaHHBIX, HAONIOJEHUAX M YTBEPKIACHUAX, MpeaIaratb  KpUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUHNIL;

J1€J1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, 1€IYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHUN, YMO3aKIIFOYEHUH 10 aHAJIOTUH;

pa30upaTh J10Ka3aTelbcTBA MaTEeMaTHUYECKUX YTBEPXKACHUH  (IpsIMblE U OT
MPOTUBHOIO), IIPOBOJUTH CaMOCTOSITEIILHO HECJI0XKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpAaUBaTh ApPryMEHTAllUI0, NPUBOJUTH MPUMEPHl H
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHUS;

BbIOMpaTh croco0 pelieHus ydeOHOU 3a7auM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BBIOMpaTh Hanbosee MOAXOASIIINN ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

BazoBble ucciieoBaTebCKUe AeiiCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATECNIbCKUH WHCTPYMEHT IIO3HAHUS,
(bopMyIHpPOBaTH BOTIPOCHI, (PHUKCUPYIOIIAE MTPOTHBOPEYHE, MPOOIEMY, CAMOCTOSTEIHLHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBAThH THUIIOTE3Y, apryMEHTHPOBATh CBOIO
TO3UIUI0, MHCHHE;

IPOBOJIUTH 110 CAMOCTOSITEIEHO COCTABIICHHOMY IJIaHY HECJIOKHBIA IKCTICPUMEHT,
HEeOOJIBIII0E UCCIIEIOBAHHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOT0 00BEKTa,
3aBHCHMOCTEH 00bEKTOB MEXTy COOOM;

camMoCTOsSITeTbHO  (popMynrpoBaTh O0O0OOIICHHS W BBIBOJABI IO pe3yiabTaTaMm
NpOBEAEHHOTO HAOIIO/IEHUS, MCCIEAOBaHNUs, OIICHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX
PE3yIbTAaTOB, BBIBOJIOB M O0OOIIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKKe BBIIBHTaTh
HPE/IIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ nnpopmaunmeii:

BBISIBIISITh ~ HEIOCTATOYHOCTh M M30BITOYHOCTh  WHGOpMAIMHM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a]1a4H;

BHIOWpATh,  aHATU3UPOBATh,  CHUCTEMATH3UPOBaTh W  HHTEPIPETHUPOBATH
nHGOPMAITUIO PA3IUIHBIX BUAOB B (OPM IIPEICTABICHNUS,

BBIOMpATH (popmMy mpeacTaBiaeHuss HHOOPMAIIUU U WLTIOCTPUPOBATH PEIlaeMbIe
3a/layu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoil 1 1X KOMOWHAIUSIMU,

OIICHMBATh HAJEKHOCTh MHGOPMAIMH TI0O KPUTEPUAM, TPEIJIOKEHHBIM YIUTEIIEM
WM COPMYITHPOBAHHBIM CaAMOCTOSTEIHHO.

KoMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe eiiCTBHSA:

BOCHIPHUHUMATh U (OPMYJIHMPOBATH CYXKIAEHUS B COOTBETCTBHM C YCJIOBHUSIMH U
LEeIsIMU OOILEHHUs, CHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHMSI B YCTHBIX
Y IUCbMEHHBIX TEKCTaX, JaBaTh NOSICHEHUS 11O X0y PEIICHUS 3a1a4l, KOMMEHTUPOBATh
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IIOJIy4YEHHBIN PE3YJIbTaT;

B XOJ€ OOCYXJEHHs 3aJaBaTh BOMNPOCHI IO CYHIECTBY OOCYKIA€MOH TEMBI,
poO0JIeMBbl, pelIaeMol 3a/layu, BBICKa3bIBAaTh WJEH, HAIIEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTAaBJSATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYACTHUKOB JMAjora,
O0OHapy’KMBaTh pa3IMYUE M CXOJACTBO MO3ULUN, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HoOracus, CBOU BO3PAXKEHUS;

MPEACTaBIATh PE3yJbTaThl pELICHUs 3a7auyd, SKCIEPUMEHTa, MCCIEeI0BaHUS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajay
Npe3eHTAMU U 0OCOOEHHOCTEH ayTUuTOpUU;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUYAIbHON pabOThI
pU pelIeHUH Y4eOHBIX MaTEMaTHUYECKUX 3a/1aY;

OpUHUMATh LEJdb COBMECTHOM JI€ATEIBbHOCTH, IUIAHUPOBATHh OPraHMU3aLUIO
COBMECTHOM paboOThl, pacipenensiTh BUbl padboT, TOrOBapuBaThHCs, 00CYX AaTh MPOLECC
U pe3ysIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBAaTh B TPYNNOBBIX (opMax paboThl (0OCYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI U IPYTHE), BHIIOJIHATH CBOIO YaCTh Pa0dOTHI U KOOPJIAUHUPOBATH CBOU
JEUCTBUS C APYTUMH YWJIEHAMU KOMAaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJaJa B OOIIMIA
OPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIe y4eOHbIE IeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AITOPUTM pPEIICHHs 3afauu (WK €ro 4acTh),
BbIOMpaATh Croco0 pemeHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUN C Y4ETOM
HOBOM MH(}OpMaIHH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJII TIpollecca W pe3yibTaTa
peIlIeHnsT MaTeMaTHIECKOM 3a1a4u;

MPEeABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTHh MpH PEIICHUH 3a/auHu,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa JEATCILHOCTH TIOCTABICHHOW LIETU U
YCIIOBUSIM, OOBSICHATh MPUUYUHBI JOCTIDKCHHSI WM HEIOCTHKCHHUS IICNIH, HAXOIUTh
omuOKy, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ybTaTbl OCBOCHHUSI IPOTPAMMBI IO MaTEMaTUKE IPEACTABICHBI MO
rojiaMm oOy4YeHHUs B CIEIYIOIIMX pa3lieslaX MpOrpaMMbl B paMKax OTACJIbHBIX YUE€OHBIX
KypcoB: B 5—6 kiaccax — kypca «Marematukay, B 7—9 kiaccax — KypcoB «AnreOpay,
«I"'eomeTpusi», «BepoATHOCTb U CTATUCTUKAY.
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®OEJIEPAJIBHAS PABOYAS [TIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpropuTeTHBIMH LIENIMH OOy4YeHHUsT MaTeMarhuke B 5—0 Kiaccax SBISIOTCA:
MPOJOJKEHNE (POPMUPOBAHUS OCHOBHBIX MATEMATHUYECKUX MOHATHHA (YHCIIO,
BEJIMUMHA, TeoMeTpuueckas Qurypa), 0OECHEeYUBAOIIMX MPEEMCTBEHHOCTh W

MEPCHEKTUBHOCTh MAaTEMAaTUYECKOI0 00pa3oBaHusl 00yUaroOUIuXCs;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH 0O0ydaromuxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHH, MHTEpeca K H3yUYEHHUIO
MaTeMaTHKU;

noJiBe/iecHne OOydYalIIUXcs Ha JOCTYIHOM JUIsl HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPYXKAIOIIEr0 MUPA;

dopMupoBanue (YHKIMOHAIBLHOM MaTEMaTHYECKOM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MaTeMaTHYECKUE OOBEKThl B pEATbHBIX KU3HEHHBIX CHUTYaIHsX,
NPUMEHSITh OCBOCHHBIE YMEHHUS JUIsl PEIICHUs MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajady,
UHTEPIPETUPOBATh MOJYyYEHHbIE pE3ylbTaThl W OLEHHUBATH HMX HAa COOTBETCTBHUE
NPAKTUYECKON CUTYaIINH.

OcCHOBHBIE JIMHUU COJEp)KaHHMS Kypca MaTeMaTdKu B 56 Kkijaccax —
apumeTHdecKas ¥ TeOMETpUYecKasi, KOTOpbIe Pa3BUBAIOTCS NapajlIesIbHO, KaKIasB
COOTBETCTBHM C COOCTBEHHOMW JIOTMKOM, OJAHAKO, HE HE3aBHCHMO OJIHA OT ApPYrou,a B
TECHOM KOHTAaKTE€ W B3aUMOJEHUCTBUHU. Takke B Kypce MaTEeMaTUKH IPOUCXOIUT
3HAKOMCTBO C dJIEMEHTaMU aireOpbl U OMUCATeIbHON CTaTUCTUKU.

N3yuyenue apudmeTnueckoro marepualia HA4YMHAECTCA CO CUCTEMATHU3allUh |
Pa3BUTHS 3HAHUI O HATypaJIbHBIX YUCIAX, MOJIYYCHHBIX HA YPOBHE HAYaJIbLHOTO OOIIEro
oOpa3zoBanusa. [Ipy 3TOM COBEpPIIEHCTBOBAHHE BBIYUCIUTENBHON TEXHUKU U
dbopMHUpOBaHME  HOBBIX TEOPETUYECKUX 3HAHMM  COYETAaeTCss C  pPa3BUTHUEM
BBIUMUCITUTEIBHOW KYyJNbTYPhl, B YaCTHOCTH C OOyYE€HHEM NPOCTEHIINM MpuéMam
MPUKUIKA U OLEHKH pEe3yJIbTaTOB BBbIUKMCICHUN. V3ydueHuE HATypajdbHbIX YHCEN
MPOAOJKaeTcs B 6 Kilacce 3HaKOMCTBOM € HadaJbHBIMU MOHATUSMHU TEOPUU JEITUMOCTH.
Havano u3yueHus OOBIKHOBEHHBIX U JCCITHUYHBIX JAPOOE OTHECEHO K S5 Kiaccy. DTO
NEPBbIN 3Tal B 0OCBOCHUH APOOei, KOr1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UJICSMHU,
MOHATUSAMU TeMbl. [Ipu 3TOM paccMOTpeHre OOBIKHOBEHHBIX poOei B MOJHOM O00BEME
NPEIIIEeCTBYET M3YUYEHHUIO NECATHYHBIX ApOo0E€il, u4To 1eaecoo0pa3HO C TOYKU 3pEHUS
JIOTUKU W3JI0)KEHUSI YHUCJIOBOW JIMHHUM, KOTJa IMpaBWiia ACHUCTBUM C JAECATUUYHBIMU
ApOOSIMH MOKHO OOOCHOBATh YK€ M3BECTHBIMH aJTOPUTMaMHU BBITIOJHEHUS EeUCTBUMN
C OOBIKHOBEHHBIMH JIpOOSIMU. 3HAKOMCTBO C JECATHUYHBIMU JpOOSIMU PpaCHIMPUT
BO3MOXKHOCTH JUIsl TOHUMaHUA OOY4YalOUIMMUCA MPHUKIAIHOIO NPUMEHEHHUS HOBOM
3alUCH MPU HU3YUYEHUHM JPYTrUX MPEIMETOB U TMPU NPAKTUUYECKOM HCIOJIb30BAHUU.
K 6 xnaccy oTHecéH BTOpOW »Tam B U3y4eHUU JpoOeH, rle MPOUCXOAUT
COBEPIIEHCTBOBAaHHNE HAaBBIKOB CPABHEHHUS U IpeoOpa3oBaHus Apo0Oeil, 0CBOEHNE HOBBIX
BBIYUCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCIICHUN, B TOM YUCTIE
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3HAYCHWH BBIPAKCHUN, COIEPXKALIUX H OOBIKHOBEHHBIC, M JECATUYHBIE JpOOH,
YCTaHOBJICHHE CBSI3€H MEXy HUMH, PACCMOTPEHHE MPUEMOB PEIICHHUS 3a/1a4 Ha ApoOu.
B nauvane 6 kiacca mpouCXOIUT 3HAKOMCTBO C MOHITHEM IMPOLIEHTA.

OCOoOEHHOCTBIO H3YUEHHS TIOTOKUTEIBHBIX H OTPULIATEIBHBIX YHCEI SBISETCS TO, YTO
OHH TaKXe MOTYT pacCMaTpUBAaThHCS B HECKOJBKO 3TamnoB. B 6 kimacce B Hauane n3ydeHus
TeMbl «Il00KHUTEeNbHBIC B OTPHUIIATENFHBIC YUCIIA» BhIIENIeTCs moaTremMa «lLlembie uncmay,
B paMKax KOTOpPOH 3HAKOMCTBO C OTpPUIATENbHBIMH YHCIAMU M JCHCTBHSIMIC
MOJIOKUTETHHBIMU U OTPUIATEIEHBIMH YMCIIAMHU TIPOUCXOIUT Ha OCHOBE COMIEPIKATEILHOTO
MOAX0/a. DTO MO3BOJISIET HA TIOCTYITHOM YPOBHE MMO3HAKOMUTH OOYUYAIOMIUXCS PAKTHYECKU
CO BCEMHU OCHOBHBIMH TMOHSTHUSMH TEMBbI, B TOM YHCJEC W C MpaBHJIaMU 3HAKOB MPH
BBITIOJTHEHNN apu(METUUECKUX JeHCTBUA. M3ydeHune panyoHaIbHBIX YHCeNT Ha JTOM He
3aKOHUYMTCS, a OyJeT MPOJOKEHO B Kypce areOpsl 7 Kiacca.

[Ipu oOydeHHM pEIIEHHIO TEKCTOBBIX 3ajJady B 50 Kiaccax HCHOIb3YIOTCS
apumerndeckue mpuémMsl pemeHus. [Ipu oTpaboTke BHIUMCIUTENHHBIX HABHIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIC 3a/1a4M CJICYIOIINX BHJIOB: 33/1a4 Ha JIBIDKEHUE,
Ha YaCTH, Ha TIOKYIKH, HA padOTy U MPOU3BOAUTEIHHOCTh, HAa MMPOIICHTHI, HA OTHOIIICHUS
U npornopiuu. OOydaroniyecss 3HaAKOMATCS ¢ MpUEMAaMH PEIICHUs 3aaad mepedopom
BO3MOKHBIX BapHaHTOB, ydaTcs paboTaTh ¢ mH(pOpMaIHe, MpeICcTaBICHHON B (opme
TAOIUI] WU JUATPAMM.

B mporpamme ywebHoro kypca «MaTemMaTukay HperycMOTPEeHO (OpMUpPOBaAHUE
NPOMEEBTUYECKUX areOpandeckux MpeacTaBlieHuid. bykBa kak CUMBOJI HEKOTOPOTO
yyclia B 3aBUCUMOCTH OT MAaTEMaTHYECKOro KOHTEKCTa BBOJMUTCA IOCTETEHHO.
bykBeHHass CHMBOJIMKA IIUPOKO HCHOJB3YETCA MPEXKAEC BCEro JUIsl 3alucu OOIIMX
YTBEP>KICHUHN U MIPEITIOKEHUN, POopMYJl, B YACTHOCTH JJISI BBIYMCICHUS T€OMETPUUYECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIIS» YUCIIA.

B mporpamme yueOHOoro kypca «MaTemaTHKa» TpeCTaBiIeHA HarJsaHas
reOMEeTpusi, HampaBlieHHAs Ha pPa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, N300pa3UTENbHBIX YMEHUA. DTO BaKHBINA dTall B U3YYCHUH T'€OMETPHH,
KOTOPBIM  OCYIIECTBIISIETCS Ha HATJISITHO-TIPAKTUYECKOM  YpOBHE, OMUpaeTCsHa
HarjasgHO-00pa3HOe  MblIUIeHHe  oOydaromuxca.  boribimias  poiab  OTBOIUTCS
MPAKTUYECKOH AEsITENbHOCTH, OMBITY, SKCIIEPUMEHTY, MoiearupoBaHuto. O0yJaromuecs
3HAKOMSTCS ¢ TE€OMETPUYECKUMHU (PUTypamMu Ha TUIOCKOCTH U B TPOCTPAHCTBE, C HUX
MPOCTEUITUMU  KOHPUTYpAIUsIMHU, ydaTcs wu300paxaTh WX Ha HEIWHOBAHHOW W
KJIeT4aTol Oymare, pacCMaTpuBalOT MX MPOCTeHIne cBoicTBa. B mporecce uzydeHus
HATJISITHOM T€OMETPHUH 3HAHUS, MOJyYeHHbIE OOydYaIOMUMHUCS HA YPOBHE HA4YaIbHOTO
o01mero 00pa3oBaHUs, CHCTEMATU3UPYIOTCS M PACIITUPSIIOTCS.

CornacHo y4eOHOMY MIaHY B 5—6 KJlaccax M3y4aeTcsl MHTETPUPOBAHHBINA MPEIMET
«MareMatnka», KOTOPBIH BKIIOUACT apU(PMETHYCCKUN MaTeprall W HATJSIHYIO
TeOMETPHUIO, a TAK)Ke MPOMNEACBTUYECKUE CBEICHUS U3 anreOphl, 3JIEMEHTHl JIOTUKH U
HaJaJia ONMUCATEIbHOU CTaTUCTUKH.

OO6u1ee yuciao 4acoB, peKOMEHIOBAHHBIX ISl U3yYeHUs] MaTeMaTuku, — 340 4acoB:
B 5 xiacce — 170 gacoB (5 gacoB B Hezeno), B 6 kiacce — 170 gaco (5 yacoB B HelleIio).
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COJEP/KAHUE OBYUEHUS
5 KIIACC

HarypajbHble ync/ia 4 HyJIb

Hatypansnoe wumcino. Psan narypanbabix uyucen. Yuciao 0. WM3oOpaxenue
HaATypaJbHBIX YHCEJl TOUKAaMU Ha KOOPJUHATHOU (YUCIOBOM) MPSIMOH.

[lo3unmonHass cucrteMa CcyUCIeHusA. PuMckas Hymepanuss Kak [pUMeEp
HETO3UI[MOHHON CUCTEMBI CUUCIIEHUS. [[ecsITHUHas cucTeMa CUMCIICHHUS.

CpaBHEHME HATYpaJbHBIX YHCEJ, CPAaBHEHUE HATYpPaJIbHBIX YHCEN C HYJIEM.
Crnoco0Obl cpaBHeHUs. OKpYTJIEHHE HATYPAJTbHBIX YHCEIL.

CnoxeHue HaTypaJbHBIX YUCEN, CBOMCTBO HYJIA IPHU CIOKEHUHU. BbhlunTaHne Kak
JeicTBUE, 00paTHOE CIOKEHUI0. YMHOXKEHUE HaTypalbHBIX YMCEN, CBOMCTBA HYJS U
EAVHUIBI TPU YMHOXKEHUH. JlenmeHue Kak JeiicTBUe, OOpaTHOE YMHOXEHUIO.
KomnoneHTs! neiicTBuii, cBsA3b MeXay HUMU. [IpoBepka pe3ynbTaTta apudMEeTHIECKOTO
neiictBusi. IlepemecTuTenbHOE W COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS |
YMHO>KEHUS, pacipeieTuTeNIbHOE CBOUCTBO (3aKOH) YMHOXKEHHUS.

Hcnonb3oBanue OyKB 11 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3allUCH
CBOMCTB apu(pMeTHUECKUX JICUCTBUH.

JlenuTenu v KpaTHbIE YMCIIa, Pa3oKeHUE Ha MHOXKUTENU. [IpocTeie U cocTaBHBIE
gyucna. [lpusnaku neaumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHp ¢ HaTypaJIbHBIM TOKa3aTeleM. 3aluCh YUCIa B BHJIE CYMMbI pa3psIHbIX
CJ1araeMaiXx.

HucnoBoe BbIpakeHHE. BhIUMCIICHNME 3HAYEHUM YMCIOBBIX BBIPAXKECHUMU, MOPSIOK
BBINIOJIHEHUSL JIecTBU. MCnonb30BaHWE NpPU BBIYHMCICHUSX IEPEMECTUTEIIBHOTO H
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CJOKEHUSI U YMHOKEHHS, PacCHpeAeUTEIIbHOTO
CBOMCTBA YMHOKECHUS.

Jpodu
[IpencraBnenne o ApoOM Kak criocoOe 3alucH 9acTH BeIWYHUHBI. OOBIKHOBEHHBIC

npo6u. IlpaBunbHbie W HempaBWIbHBIE ApoOu. CwmeraHHas ApoOb, TpeICTaBlIeHUE
CMEIIaHHOW ApoOHM B BHUAEC HEMPABWIHLHOW APOOM W BBIJIECICHUE IEJOW YacTh 4Yuciia
U3 HempaBWIbHOU npoOu. M3oOpaxkeHue apoOeli TOYKAMU Ha YWCIOBOWM TMPSIMOM.
OcHoBHoe cBoiicTBO apodu. Coxpamenune npobeitr. [IpuBegenue apodbw K HOBOMY
3HameHateno. CpaBHeHUE ApOoOEi.

CrnoxxeHne W BBIUMTAHHE JpoOeH. YMHOXEHHWE W JieJieHue apoOei, B3auMHO-
obpatHbie Apobu. HaxoxaeHne yacTy 1eIoro U mejioro Mo ero 4acTH.

Hecstuunast 3amuchk apoOeit. IlpencraBmenue necATUYHOW npoOW B BHIE
OOBbIKHOBEHHOU. M300pakeHne NEeCSITUYHBIX PpoOeil TOYKaMH Ha YHUCJIOBOW MPSIMOM.
CpaBHeHUE NECATUYHBIX IPOOEil.

ApudmeTnyeckue ACUCTBUS C NECATUUHBIMU ApoOsiMu. OKpyrieHue eCITUYHBIX
npobeii.
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Penienne TeKCTOBLIX 3a1a4

Perienrie TEKCTOBBIX 3a/lady apu(pMETUUECKUM CIOcOOOM. PelieHne moruueckux
3aiad. Pemenue 3agau mepebopoM BceX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBanue npu
pelieHnuy 3a7a4 TaOJIMI] U CXEM.

Pemenue 3anay, comepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI: CKOPOCTD,
BpEMsl, pacCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHUILIBI MU3MEPEHUSA: MacCChl,
00béMa, 1IEHBI, PACCTOSHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEXKy €IUHUIIAMU U3MEPECHUS
Ka)XII0U BEJIMYUHBI.

Perienrie OCHOBHBIX 3aj1a4 Ha APOOH.

[IpencraBnenue TaHHBIX B BUJIE TAOIHI, CTOJIOYATHIX JUATPAMM.

Harasanas reomerpus

Harnsanueie npencraBiaeHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, yroJ, JIOMaHasi, MHOIOyI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [Ipsmon, ocTpslid, Tynon
Y Pa3BEPHYTHIN YIJIBL.

JlnuHa OTpe3ka, METPUYECKHE €IMHHUUbI JIUHbL. JlnMHA JOMaHOM, NEepUMETp
MHOTOyroJjibHUKa. MI3MepeHne U mocTpoeHue yIiioB ¢ TOMOIIbIO TPAaHCIOPTHPA.

Harnanuele mnpeacrtaBieHuss o @urypax Ha IUIOCKOCTA: MHOTOYTOJIBHHUK,
NPSIMOYTOJILHUK, KBAJPaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o06paxxenue ¢uryp, B TOM uymcie Ha kiertdarod Oymare. Iloctpoenue
KoH(pUTyparui u3 yacTeit npsiMoit, OKpYy>KHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTou Oymare.
Hcnonb3oBanne CBOMCTB CTOPOH U YIJIOB IIPSMOYTOJIBHUKA, KBaJApaTa.

[Imomane  OpAMOYrOJIBHHUKA U MHOI'OYT'OJIbHUKOB, COCTaBJICHHBIX U3
IPSIMOYTOJILHUKOB, B TOM unciie PUryp, n300pakEHHBIX Ha KieTyaToi 6ymare. EquHutib!
U3MEPEHHUS TLTONIA/IN.

Harnsnsele npencraBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJIbHBIH
napasuienenurnes1, Kydo, MHOTOrpaHHUKH. M300paxkeHne mpoCcTeHIMX MHOTOTPAHHUKOB.
Pa3Béprku kyOa u mapamienenumnena. Coznanue Mojesield MHOTOTPaHHUKOB (U3 Oymary,
IIPOBOJIOKH, TUIACTUJIMHA U APYTUX MAaTEPUAIIOB).

OO6BEM IpSAMOYTOJIBHOTO Mapauienenuneaa, kyoa. Enununel namepenus oobéma.

6 KJIACC

HartypaabHble yncia

ApudmeTrnyeckne NEUCTBUS C MHOTO3HAYHBIMH HATYpPaJIbHBIMH  YHCIIAMHU.
UucnoBbie BBIpAKEHUS, MOPSAOK JEHUCTBHI, UCIONb30BaHHE CKOOOK. Mcmosb3oBaHue
MPU  BBIYUCICHUSX TMEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOWCTB CJIOXKEHUS U
YMHOXEHUS, PACIPENCIUTEIbHOIO CBOMCTBA YMHOXEHUA. OKpyrieHue HaTypalbHbIX
YUCEJL.

JlenuTenu ¥ KpaTHbIE YKclia, HAUOOIBIINI OOIIMI 1eTUTeNb U HAUMEHbIIIee 0011Iee
KpatHoe. [|eTuMOoCcTh CyMMBbI U IPOU3BEACHUS. [leleHne ¢ OCTaTKOM.
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JApodu
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWCTBO JApOOH, COKpallleHue apooei.

CpaBHeHuEe U ynopsaouuMBaHue ApoOeil. PemeHune 3amad Ha HaXO0XKACHUE YacTHOT
LIEJIOTO U LIEJIOTO M0 €ro yacTH. J[poOHoe yncio Kak pe3ynbTar aeneHus. [Ipencrasnenne
JECATUYHON ApoOM B BHUAE OOBIKHOBEHHON JpoOM M BO3MOXKHOCTb MPEACTABICHUS
OOBIKHOBEHHOU JIpo0Ou B BUE NeCATUYHON. [lecaiTuuHbIEe ApOOH U METpUYECKasl cUCTEMa
Mep. Apudmernyeckue JAEHUCTBUS M YHUCIOBBIE BBIPAKEHUSC OOBIKHOBEHHBIMU U
JECATUYHBIMU TPOOSMHU.

OtHowenue. Jlenenue B 1aHHOM oTHOIIeHUWU. Maciitad, nponopuus. [Ipumenenue
IPOMOPLUA NP PELICHUH 3aa4.

[lonsiTue mpoueHTta. BeluncieHne mpoueHTa OT BEJIWYMHBI U BEIUYUHBI MO €€
OpOLEHTY. BbIpakeHHe TMpPOLEHTOB JAECATHYHBIMU JpoOsmu. Pemienue 3agauna
NPOLEHTHI. BeipakeHne OTHOIIEHUS! BETMYUH B IPOLIEHTAX.

IMosoxknTENbHBIE U OTPULIATEIBHBIE YHCJIA

[lonoxuTenbHble W oOTpuUlaTeNnbHble uucia. llenble uyncna. Moayne uwmcna,
reoMeTpuieckasi HHTepIpeTaius Moayia yucia. M3o0pakeHue yrces Ha KOOPAUHATHOU
npsimoit. YwucnoBeie npomexyTku. CpaBHeHue uucen. Apudmernueckue IeMCTBHUIIC
MOJIO)KUTENBHBIMU U OTPULIATETbHBIMHA YHUCIIAMHU.

[IpsMoyronpHast cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoOOpIWHATBI TOYKHM Ha
IUIOCKOCTH, abcimcca U opauHata. [locTpoenune Todek U (puryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHBIE BbIpAKEHUA

[Ipumenenne OyKB JJIs 3alMCH MaTEMAaTHYECKUX BBIPAKCHUN W TPEIJIOKEHUM.
CroiicTBa apudmeTnyeckux JeUCTBUNA. bDyKBEHHBIC BBIP@XKCHHS W  YHCJIOBBIC
NOJCTAaHOBKH. DByKBEHHBIE pABEHCTBA, HAXO0XXICHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyinbl, GopMyNbl MEepUMeTpa M IJIOIMIAAXA TPSIMOYTOJbHUKA, KBaapara, o0bEMa
napajuiesienure a u Kyoa.

PenreHue TeKCTOBBIX 32124

Pemenue TeKCTOBBIX 3amau apudmeTrueckum crmocoboM. Pemienne normdeckux
3anmau. Permenue 3a1a4 nmepeGopomM BceX BO3MOKHBIX BAPUAHTOB.

Pemrenure 3amay, coepxanux 3aBUCUMOCTH, CBA3bIBAIOIINX BETUYUHBI: CKOPOCTb,
BpEMSI, pACCTOSTHUE, [I€HA, KOJIMYECTBO, CTOMMOCTD, POU3BOIUTEIHHOCTD, BPeMsi, 00bEM
pabotel. EquHUIBI M3MEpeHus: MacChl, CTOUMOCTH, PACCTOSTHUSI, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKY €IMHULIAMYU U3MEPEHUS KaXkKA0W BETUUUHBI.

Pemiennie 3amad, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIMOHAIBHOCTHIO BEIUYMH,
MPOLIEHTaMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha APOOU U MPOIECHTHI.

OueHka W TpUKHIKA, OKpyrieHue pesyiabrata. (CocTaBieHHe OYKBEHHBIX
BBIPaKEHUH MO YCJIOBUIO 33]1a4U.

[IpencraBneHre AaHHBIX C MOMONIIBIO Tabmuy W jauarpamm. CronOuartbie
JMarpamMMbl: YT€HUE U TOCTpoeHue. UTeHrne KPYroBhIX TUarpaMm.
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Harasianas reomerpus

Harnsgneie npencraBieHusi o ¢purypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
JIy4, yroJl, JJOMaHas, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTrOJbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoisiokeHue ABYX IMPAMBIX Ha IUIOCKOCTH, NMApPAJUICIbHBIE MPSIMBbIE,
MEePIEHAUKYISIpHbIC TIpsiMbIE. VI3MepeHne pacCTOSIHUNA: MEXKIY IByMSI TOUKAMH, OT TOUKH
110 TIPAMOM, JUIMHA MapLIpyTa Ha KBaJIPATHOU CETKE.

N3mepenne ©W NOCTpOEHWE YIJIOB C IOMOLIBIO TpaHcnopTupa. Buasl
TPEYTrOJILHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJbHBIN, PAaBHOOCIPEHHBIH,
PaBHOCTOPOHHUI. UEThIPEXYTOIBHUK, IPUMEPHI UETHIPEXYTOJIBHUKOB. [IpAMOYTOIbHUK,
KBaJpaT: WCIOJb30BAHUE CBOMCTB CTOPOH, YIJIOB, nuaroHaiei. M3oOpaxeHue
r€OMETPUUECKUX (UTYyp HA HEJTWHOBAHHOW Oymare C UCIIOJIb30BaHUEM IHUPKYIIS,
JUHEWKH, yroiabHUKa, TpaHncnoptupa. [loctpoenus Ha kieTyaToit Oymare.

[Tepumetrp mMHoOrOyrosbHuKa. [loHsTHE TUTOMIAMU (UTYPBI, CAMHUIIBI W3MEPEHUS
mwiomanu. [pubmmwkénHoe namepenue miomaad Guryp, B TOM YUCJIE Ha KBaJapaTHOM
cetke. [IpubnmxéHHOE U3MEpeHne JTMHBI OKPYKHOCTH, TIJIOIIAIA KPYTa.

CummMmeTpusi: LIEeHTpadbHasl, OCEBAs U 3€pKAJIbHAsI CUMMETPUH.

[TocTpoeHrEe CUMMETPUUYHBIX (PUTYP.

Harnsgaeie mpeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpax: Mmapajiesenumne, Kyo,
npu3Ma, upaMu/ia, KOHyC, HUIUHIP, map u chepa. M3o0pakeHue mpocTpaHCTBEHHBIX
¢duryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB, IIWIHHApPA U KOHyca. Co3nanue Mojenei
IIPOCTPAHCTBEHHBIX (GUTYp (M3 OyMaru, MpOBOJIOKH, TJIACTUIIMHA U IPYTHX MAaTEPUATIOB).

[TonsitTue o00BEMaA, enuHMIBI U3MepeHUss o00BEMa. OOBEM NPSIMOYTOJIHHOTO
napaJjuiesienurena, Kyoa.

INPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIC peE3yNbTaTHl OCBOCHUS TPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucia v BbIYUCTCHUSA

[lornmaTe ¥ MPaBUIBHO YMOTPEONATH TEPMUHBI, CBS3aHHBIE C HATypPaTbHBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMH.

CpaBHMBaTh W YNOPSAOYMBATH HATypaldbHbIE YHCIA, CPABHUBATH B MPOCTEHUIINX
CITy4asiXx OOBIKHOBEHHBIC IPOOH, JECATUIHBIC TPOOH.

COOTHOCUTH TOUYKY Ha KOOPJIMHATHOW (YUCIIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM U M300pakaThb HATypajbHbIE UYKCJIa TOYKAMU HA KOOPAWMHATHOW (YHUCIOBOM)
MPSMOM.

Bemonnates  apudmernueckwe  EWCTBUS ¢ HATypajdbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIUX CITyUasiX.

BbINoaHATh NPOBEPKY, MPUKUIKY PE3YJIbTaTa BHIYUCICHUN.

OKpyTIJIsSITh HaTypaJbHbIE YKCIIA.
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Penienne TeKCTOBLIX 3a1a4

Pemiate TekcTOBBIE 3amaud  apU(PMETHYECKUM CHOCOOOM H C  TMOMOIIBIO
OpPraHU30BaHHOT'O0 KOHEYHOTO Mepedopa BCeX BO3MOXKHBIX BApUAHTOB.

Pemate 3amaun, conepkalimue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTH,
BpEMs, pacCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTD.

Ucnonw3oBaTh KpaTKue 3alUCH, CXEMbI, TaONMUIbI, 0003HAUYCHUS! TMPHU PEIICHUU
3aj1ad4.

[Tonp30BaThCs OCHOBHBIMU E€IUHUIAMH W3MEPEHHUS: II€HbI, MACChl, PACCTOSHUS,
BPEMEHHU, CKOPOCTH, BbIPAXKATh OJIHU €IUHUILIBI BEJIMYUHBI YEPE3 JIPYTHE.

W3Bnekarb, aHamu3upoBaTh, OLEHHBATh HWHGOPMAIMIO, MPEIACTABICHHYIO
B TabJyiMile, Ha CTOJIOYATOW auarpamme, WHTEPHPETUPOBATH MPE/ICTABICHHBIC JTaHHBIC,
UCIIOJIb30BaTh JAHHbBIC MPU PEIICHUN 3a]1a4.

Harasagnas reomerpus

ITonp30BaThCs r€OMETPUUECKUMHU ITOHATUSAMU: TOUYKA, IIPsAMasi, OTPE30K, JIyd, yrodi,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEMUX GopMy
U3YYEHHBIX T€OMETPUUECKUX PUTyp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C YIVIAMH: BEpIIMHA CTOPOHA,C
MHOI'OYI'OJIBHUKaMU: YroJj, BEPIUMHA, CTOPOHA, JUAroHajlb, C OKPYXXHOCTBIO: paauyc,
IUaMETp, LIEHTP.

N300paxaTh U3ydeHHbIE TeOMeTpUUYecKue GUrypbl Ha HEIMHOBAHHOM U KJI€TYaTOU
Oymare ¢ MOMOIIbIO IUPKYJIA U TUHEUKH.

Haxomute MIMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHHEM C IIOMOIIBIO
JIMHEUKH, CTPOUTH OTPE3KHU 3aJaHHOU JUIMHBI; CTPOUTB OKPYKHOCTB 3aIaHHOT0 pajguyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSAMOYIOJBHMKA, KBajapara Uil HX
IIOCTPOEHHsI, BBIYUCIICHUS IUIOIIAAN U IIEPUMETpa.

Bbluncnsate mnepumeTp W IUIOIIAAL  KBajpara, MpsIMOYTOJIbHHKa, (uryp,
COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM YHCIIe PUTyp, H300pakEHHBIX HA KJIETYaTON
Oymare.

Ilonb30BaTbCsd OCHOBHBIMM METPUYECKMMM E€IUHULAMM HW3MEPEHUS JUIMHBI,
IJIOIIAY; BEIPAXKaTh OJHU €IUHUILIBI BEIUYUHBI Yepe3 ApYyrue.

PacriozHaBaTh napaiuenenunen, KyO, MCIOJNb30BaTh TEPMHUHOJOTHIO: BEpUIMHA,
peOpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Mapaieienumnesa, Kyoa.

Bbruncnsate 00béM  Kyba, mnapauienenunena Mo 3aJaHHBIM — HM3MEpPEHUsIM,
I0JIb30BAThCS €UHULIAMU U3MEPEHUs 00bEMa.

Pemare HecnoxkHblE 33a4M  HAa M3MEPEHHME TE€OMETPUYECKUX  BEIUYMHB
MIPAKTUYECKUX CUTYaLUAX.
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[IpenmeTHBIC pE3yJabTaThl OCBOCHHUS TIPOTPAaMMbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 6 KJacce:

Yucia v BbIYMCICHUSA

3HaTh W IIOHUMAThb TEPMHUHBI, CBSI3aHHBIC C pAa3IMYHBIMM BUJAMH YHCENl H
crnoco0aMu UX 3aluCH, NEPEXOJUTh (€CIM 3TO BO3MOXHO) OT OJHON (OpMbI 3amKCH
Yyuclia K APYrou.

CpaBHUBATH U YNOPSIAOYMBATH LIE€JIbIE YUCIA, OOBIKHOBEHHBIE U IECSITUUHBIE TPOOH,
CpPaBHMBATh YUCJIA OJHOI'O U PA3HBIX 3HAKOB.

BoinosiHaTh, coueTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(pMETHUECKUE JeHCTBUS
C HATypaJIbHBIMU M LEJIbIMH YHUCJIAMH, OOBIKHOBEHHBIMU M JIECATUYHBIMH JIPOOSMH,
IIOJIO’KUTEIBHBIMU M OTPULIATEIIbHBIMUA YUCIIAMM.

BplunucnaTh 3HaYEHMST YUCIOBBIX BBIPAKCHUM, BBINOJIHATH NPUKUJKY U OLIEHKY
pe3ysibTaTa BBIYMCICHUN, BBIMOJIHATH MPEOOpPa30BaHMSI YHUCIOBBIX BBIpAXKEHUIHA
OCHOBE CBOMCTB apu(PMETHUUECKHUX ACHCTBUH.

COOTHOCUTH TOUKY Ha KOOPJAWHATHOW MPSAMOU C COOTBETCTBYIOIIUM €l YHUCIOM U
M300paXkaTh YKClia TOUKAaMHU Ha KOOPAMHATHOW MPSMOM, HAXOAUTH MOJYJIb YUCIIA.

COOTHOCUTBH TOYKHM B MPSMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOPJAWHATAMH 3TOU
TOYKHU.

OKpyIJIATh LENbIE YUCIIA U IECATUYHBIE IPOOU, HAXOIUTH MPUOINKEHUS YUCEIL.

YuciaoBbie 1 0yKBEeHHbIE BHIPAKEHUSA

[Torumare ¥ ynmoTpeOasATh TEPMUHBI, CBSI3aHHBIE C 3alUCHIO CTENEHU YHCIIa,
HaxXOJUTh KBajpaT M KyO 4YHCIa, BBIUMCIATH 3HAUYCHHUS YHCIOBBIX BBIPAKEHUH,
coAepKaluX CTCIICHHU.

ITonp30BaThCsl MpU3HAKAMU JICJIMMOCTH, PacCKiIaJblBaTh HATypaJibHBIE YMCIa Ha
MPOCTHIE MHOKUTEH.

[Tonp30BaThCss MacITaboM, COCTABIIATH MPOMOPIIMU M OTHOIIECHUS.

Hcrnons3oBaTh OYyKBBI IS OOO3HAYECHHS YHCEN TPH 3alUCH MaTEMaTHUYECKUX
BBIpQXCHUN, COCTABJIATh OYKBEHHBIC BBIpaKCHHUS W (OPMYIIBI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPAKCHHH, OCYIIIECTBIISISI HEOOXOAMMBIE ITOJICTAHOBKHU 1 ITpeoOpa3oBaHus.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

PenreHue TeKCTOBBIX 32124

PemmaTe MHOTOIIIarOBBIE TEKCTOBBIE 337]a4H ApU(PMETHIECKIM CTIOCOOOM.

Pemiate 3amaun, CBsI3aHHBIE C OTHOILEHHEM, MPOMOPLHMOHAIBHOCTHIO BEJIWYUH,
MPOLIEHTaMU, pelIaTh TPU OCHOBHBIE 3a/1a4M Ha APOOU U MPOIEHTHI.

Pemiats 3agaun, copeprkaiire 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYUHBI: CKOPOCTD,
BpEMsl, pacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCThH, BpEMS,
o0béMa paboThl, UCHOIB3Yd apudMEeTHUYeCKUe JEWUCTBUS, OLICHKY, MPUKUIKY,
MOJIb30BATHCS €IUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CoctaBiisiTh OYKBEHHBIEC BHIPAYKEHUSI 10 YCIOBUIO 3a/1a4H.
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W3BnekaTs nH(pOpMALUIO, IPEICTABIEHHYIO B TA0JIMIIaX, Ha IMHEHMHOH, cTOI0YaTON
WIM  KPYroBOMl  AuarpamMmax, HWHTEPIPETUPOBATh  IPEACTABICHHBIE  JaHHBIE,
HCII0JIb30BaTh JaHHbIE MIPU PELICHUH 3a/1a4.

[IpencraBnars uWHpOpMALMIO C TOMOUIBIO TaOJUL, JIMHEWHOW M CTOIOYATOM
IUarpaMm.

Harusanas reomerpus

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEIUX (opmy
M3YYEHHBIX T€OMETPUUECKHUX TNIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U
CUMMETPHUYHBIX QUTyp.

N300paxkaTh ¢ MOMOIIBIO IIUPKYJISA, TUHEHKHU, TPAaHCTIOPTUPA HA HEJIMHOBAHHOU U
KJIeT4aTol Oymare M3y4eHHbIE IJIOCKHME reoMeTpuyeckue (Gurypbl U KOH(PUrypaiuw,
CUMMETPHUYHBIE QUTYPHI.

[Tonb30BaThCS T€OMETPUUYECKUMHU TOHATUSMHU: PABEHCTBO (QUTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJIOIMIO, CBA3aHHYIO C CUMMETPHUEH: OCbhb CHUMMETPHUM, LEHTP
CUMMETPHH.

Haxonuth BeIMUMHBI YTII0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3aJJaHHOW BEJIMYMHBI, NOJIL30BAThCS IPU PELICHUM 3a7ad I'pagyCHOM MEPOU YIJIOB,
pacrno3HaBaTh Ha 4ePTEkKaxX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

Beluncnare  JUIMHY JIOMaHOM, IIEpUMETP MHOIOYI'OJIBHUKA, IIOJIb30BAThCS
€IUHULIAMU WU3MEPEHUs UIMHBI, BBIPAXKATH OJAHU EIMHUIBI U3MEPEHUSA JIMHBI 4epes
Ipyrue.

Haxonuth, HCIONB3ysd 4YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUA: MEXKIAY ABYyMs
TOYKaMH, OT TOYKHU 10 NPSAMOM, JIMHY IIyTU HA KBAJPATHOU CETKE.

Bbraucnsate miomans Guryp, COCTaBIeHHBIX U3 IPSIMOYTOJIBHUKOB, UCIIOIb30BATh
pazOueHre Ha NOpPSIMOYTOJIBHHUKHM, Ha  paBHble  (UIYphl,  JOCTpauBaHHE 10
IPSIMOYTOJIbHUKA, II0Jb30BaTbCA OCHOBHBIMH E€IUHULIAMM H3MEPEHHUs IUIOLIANH,
BBIPAKATH OJTHU €IVHUILBI U3MEPEHMUS IIUIOIIAAN Yepe3 APYTHE.

Pacno3HaBaTh Ha MOAENAX M H300paKEHUSX MUPAMHIY, KOHYC, LMIUHJIpP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxkath Ha KJIETYaTON OyMare MpsMOYTOJIbHBINA MapaJIeIeTTUIIEI.

Bbruncnsate 00b€M IPSIMOYTOJIBHOTO Mapauienenunena, Kyba, IOJIb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEpEHUs: 00bEMa;

Pemrate HecnoXHbIE 334a4M  HA HAXOXKJIECHHME TE€OMETPHUUYECKUX BEINYUH
B IIPAKTUYECKNUX CUTYaLHSX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC.

HaunmenoBanue KommuecTBo OcHoBHOE OCHOBHBIE BUJIbI DOnektpoHHbIe (1TU(pOBHIE)
paznena(TemMsbl) Kypca 4acoB COJIEpKaHNe JeSATEIBHOCTH 00YHaIOITUXCS o0pa3oBaTeIbHbIE PECYPChI
Harypanbnsie uncna. 43 Hecatuynas cucrema | Hurarh, 3alIUCHIBATH, bubnmnorexa [{IOK

JIEHUCTBUS C
HaTypajabHBIMU
YHCIaMu

cunciaeHus. Psng
HaTypaJlbHbIX YUCEIL.
Harypanbnsiit psn.
Yuco 0.
Harypanbnsbie yncia
Ha KOOpJIUHATHOM
MIPSAMOM.

CpaBHeHnue,
OKpYIJICHUE
HaTypaJbHbBIX YUCE.
ApudmeTrndeckue
JIEHCTBUA

C HaTypaJbHBIMHU
yuciamu. CBolcTBa
HYJISL TIPU CIIOKEHUUH
YMHO>XEHHH,
CBOMCTBA CIUHUIIEI
MIPA YMHOKECHUU.
[TepemecTutensHOCH
COYETATEIIbHOE
CBOMCTBA CJIOKECHUSIH

CPaBHUBATH HATYypAJIbHBIC
quclia; mpeaiaratb u
00Cy:KIaTh COCOOBI
YIOPSIIOYUBAHUS YUCET.
HN300paxaTh KOOPAUHATHYIO
NpsMYI0, 0TMEYaTh Yncia
TOYKaMU Ha KOOPAUHATHOU
NpsIMOM, HAXOAUTH KOOPIHHATHI
TOYKHU.

HccaenoBath cBOMCTBA
HaTypajabHOro psiaa, uucen 0 u 1
IIPU CJIOKEHUH U YMHOKECHHU.
HUcnonb3oBaTh NPaBUIIO
OKpYTJIEHUS HaTypajJbHbIX
yrcesn. BoImOJHATD
apupMeTnUecKue 1eiiCTBUS C
HATypaJIbHBIMUYUCIIAMH,
BBIYMCJIATH 3HAUCHUS
YHUCJIOBBIX BbIpaKEHU M

co ckoOKaMu 1 0€3 CKOOOK.

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

19


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

denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

YMHOKEHHUS,
pacnpeneuTeNbHOE
CBOMCTBO
YMHOKEHHUS.
Jlenurenn u KpaTHbIE
4yucla, pa3ioKeHue
YHCIaHa MHOXKHUTEIIH.
Jlenenue

¢ ocratkoM. IIpocTeien
COCTaBHBIC YHCIIA.
[Ipu3Haku 1eauMocTu
Ha 2, 5,

10, 3, 9.

Crernensb ¢
HaTypajJbHbIM
IoKazaTeseM.
YucnoBbie
BBIPAYKECHMUS; TIOPSIIOK
neiicteuil. Pemenue
TEKCTOBBIX3aJ1a4 Ha
Bce apumMeTnIecKue
JICUCTBUS,

Ha JIBIDKCHUC U
MOKYTIKH

3anuchbIBaTh NPOU3BE/ICHHE B
BUJIC CTCTICHU, YMTATH CTCIICHU,
HCI0JIb30BAaTh TEPMHUHOJIOTHIO
(ocHOBaHUE, TOKA3ATENb),
BBIYMCJISITH 3HAYEHUS
CTETICHEM.

BbINOTHATH NPUKUAKY H
OIl€eHKY 3HAUYCHHU I YHCIIOBBIX
BBIpOKCHUH, MPeAIaraTh U
NMPUMEHATH NPUEMBI
NMPOBEPKUBLIYUCIICHHU.
Hcnonb3oBath npu
BbIYHMCJICHUAX
NEPEMECTUTENIBHOE U
COYETATEJIbHOE CBOMCTBA
CJIO’KEHHS U YMHOKEHUS,
pacrpenenuTeIbHOe CBOMCTBO
YMHOKEHHUS;, (POPMYJIHPOBATH
U IPUMEHATH NMPaBHJIA
npeoOpa3oBaHUs YHCIOBBIX
BBIPO)KECHUI Ha OCHOBE CBOWCTB
apuMeTHIECKUX TEeHCTBUIA.
HUccaenoBath 4nCIOBBIE
3aKOHOMEPHOCTH, BBIIBUTAaTh H
000CHOBBIBATH T'MNIOTE3bI,
¢popmynupoBaTh 00001IEHIA U
BBIBO/IBI I10 pe3yJibTaTaM
IIPOBEAEHHOTO UCCIIEIOBAHUS.

20



DopMyMpoBaTh
omnpeje/ieHUsl ICIUTENS U
KpPaTHOT'O, HA3bIBATh JCITUTEIIH
U KpaTHbIE YUCJIA;
Pacno3HaBaTh MPOCTHIE U
COCTaBHBIC YHCIIA;
(opmypoBATH U NIPUMEHSATH
NMPU3HAKM JICIUMOCTH Ha 2, 3,
5,9, 10; npuMeHSITh aJITOPUTM
Pa3I0KEeHU YHUCia Ha TIPOCTHIE
MHOKHUTEJIN; HAXOAUTh OCTaTKH
OT JICJICHUS M HETIOJTHOCYACTHOE.
Pacno3naBaThb HCTUHHBIC U
JIO’KHBIE BBICKA3bIBAaHUSIO
HaTypaJbHbBIX YUCTAX,
NMPUBOJAUTH MPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS
BBICKa3bIBAaHUM O CBOMCTBAX
HaTypaJbHBIX YUCEIL.
Konctpyuposartsb
MaTeMaTH4YecKue
npeasioKeHust

C MIOMOIIBIO CBSI30K «H1), «HIIN,
«EeCHH..., TO...».

PemaTth TeKCcTOBBIE 3a7aUn
apu(pMEeTUUECKUM CIIOCOO0M,
HCI0JIb30BaTh 3aBHCHMOCTH

denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)
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MEXy BeTMYMHAMH (CKOPOCTb,
BpEeMsI, pacCTOSIHHE; 1ICHa,
KOJIMYECTBO, CTOMMOCThH U JP.):
aHAJIU3MPOBATH U
OCMBICJIUBATH TEKCT 3aJ1a4H,
nepegopMyIMpPOBATH YCIOBHUE,
U3BJIEKATh HEOOXOUMBIC
JTaHHbIE, YCTAHABJIUBATD
3aBUCUMOCTH MEXTY
BEJIMYNHAMHU, CTPOUTH
JIOTUYECKYIO IETIOYKY
paccyXIcHUM.

MoaeaupoBaTth X0/ peLICHUS
3a/1a4M C MOMOIUIBIO PUCYHKA,
CXEMBblI, TaOJIHUIIBI.

IIpuBoauTH, pazéoupaTh,
OLICHUBATH Pa3INYHbIC
pEIIEHHNS,3alUCH PEIICHU I
TEKCTOBBIX 33/1a4.
Kputuveckn oueHuBaTh
IIOJIyYECHHBIN PE3YIbTaT,
OCYHIECTBJISATH CAMOKOHTPOIIb,
MPOBEPSISt OTBET HACOOTBETCTBUE
YCJIOBUIO, HAXOAUTDb OIIHOKH.
PemaTp 3a1a4n ¢ MOMOIIBIO
nepedopa BceX BO3MOKHBIX
BapUAHTOB.

denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)
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3HAKOMUTBLCH ¢ UCTOpHUE
pa3BUTHS apUPMETUKU

Harnsnnas
TEOMETPUS.
JIMHMM HA TUTOCKOCTH

12

Touka, nipsamas,
OTpE30K, JIyY.
JlomaHas.
HN3mepenne nivHbI
OTpe3Ka,
METPUUYECKUE
€JIMHUIIBI
U3MEPEHHUS JJINHBI.
OKpYy>KHOCTb U KPYT.
[IpakTrnueckas
paboTta
«ITocTtpoeHnue y3opa
U3 OKPY>KHOCTEMN».
VYron. [Ipsamon,
OCTpPBIU, TYIION U
Pa3BEPHYTHIN YTJIbL.
HN3mepenue yrios.
[IpakTudeckasipabora
«ITocTpoenuneyrinos»

Pacno3HaBaTh Ha yepTexax,
PUCYHKAX, ONUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, U
U300pakaTh C MOMOIIBIO
YePTEKHBIX THCTPYMEHTOB:
TOUYKY, PAMYI0, OTPE30K, JyY,
yroJ, JIOMaHYI0, OKPYKHOCTb.
Pacno3naBaTh, NpUBOANTH
npuMepbl O0BEKTOB PEATTLHOTO
MUpa, UMEIOIINX HopMy
U3YYEHHBIX QUTYD, OLlEHUBATH
ux

JIMHEWHBIE Pa3MEpHI.
Hcnoab30BaTh TMHEHKY U
TPAHCIIOPTUP KaK HHCTPYMEHTBI
ISl TOCTPOEHUSI U U3MEPEHHUSL:
U3MEPATH JJINHY OTPE3Ka,
BEJIMYUHY yIJja; CTPOUThH
OTPE30K 3aJIaHHOU JIJIMHBI, YOI,
3aJaHHOM BEJIMUMHEI,
OTKJIAIBIBATH LIUPKYJIEM
paBHbIE

OTPE3KH, CTPOUTH OKPYKHOCTh
3aJIaHHOT'O pajnyca.
HN300paxkaTh KkoHGUTYypaAITUU
reoMeTpUIeCcKux Guryp

bu6anorexa [JOK
https://m.edsoo.ru/7f4131ce
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U3 OTPE3KOB, OKPYKHOCTEH, UX
YacTeX Ha HEJIMHOBAHHOU U
KJIET4aTOM Oymare;
npeaiaraTb, ONUCHIBATH U
o0Ccy:KIaTh

CIOCo0BbI, AJTOPUTMBI
MOCTPOEHUSI.

Pacno3naBaTth M n3o00paxkarhb
HA HEJIMHOBAHHOW Y KJIETYaTOMU
Oymare mpsiMOi, OCTPBIH, TYTIOH,
Pa3BEPHYTHINYTIIbI;
CPAaBHHUBATH YTJIbL.
Bu1uncJsATh JUIMHBI OTPE3KOB,
JIOMaHBIX.

IHoHnMaTh ¥ MCOIB30BATH
IPH pelIeHUH 32124
3aBUCHUMOCTH MEXITY
€IMHULIAMU METPUYECKOMN
CHUCTEMBIMED; 3HAKOMHTHCS C
HEMETPUYECKUMH CUCTEMAMHU
Mep; BbIPAKATh JJIMHY B
Pa3IMYHBIX €IMHULIAX
V3MEPEHUS.

HUccaenoBath hurypsr u
KOH(UTypaid, UCTIONB3YS
uudpoBbIE pecypcebl

OOBIKHOBEHHBIE
npodu

48

HpoOs. [TpaBunbHbIEH
HETIPABIIIHHBIC

MogeaupoBaTthb B rpauyecKou,
npeaMeTHo# dhopme,

bu6anorexa [IOK
https://m.edsoo.ru/7f4131ce
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npoou. OCHOBHOE
CBOICTBO JIpo0Hu.
CpaBHenue qpo0eil.
CrnoxeHue u
BBIUMTAHHUE
OOBIKHOBEHHBIX
npo0eii. CmenianHast
IpoOb. YMHOXKEHHUE U
JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMHO-
oOpatHbIie ApoOH.
Penrenne TeKCTOBBIX
3a/1a4, Coaep KaIInuX
npoou. OCHOBHBIE
3a/1a4M Ha IpooH.
[Tpumenenue OykB
IS 3aIIMCH
MaTeMaTHYECKUX
BBIPAKCHUU U
MPEIIOKECHUI

C IOMOIIIbIO KOMITbIOTEPA
MOHSITUS U CBOMCTBA, CBSI3aHHbBIC
¢ OOBIKHOBEHHOM 1po0bI0.
Yurtarth M 3aN1MCHIBAThD,
CPaBHUBATH OOBLIKHOBCHHBIC
IpoOu,mpeaiaraTh,
000CHOBBIBATH U 00CYyKIaTh
CIOCO0BI YIIOPSIOUNBAHUS
TpoOeii.

HN300paxkaTh OOBIKHOBEHHBIE
JIpoOU TOUKAMH

Ha KOOPJAMHATHOMN IIPSIMOW;
HCIOJIb30BAaTh KOOPIUHATHYIO
IPSIMYIO I CPAaBHEHUS JIPOOEH.
@®opmMyJIpPOBATH, 3ANIMCHIBATH
C MOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM
JTpoOH; MCIOJIb30BATH
OCHOBHOE CBOMCTBO JIpOoOH JIJIst
COKpaIeHus 1pooei u
PHUBEICHHS APOOH K HOBOMY
3HaMEHATEIIO.

IIpeacraBiasiTb CMEIIAHHYIO
JIpoOb B BUJI€ HEMPABUIHHOM U
BBIJICJIATH LUEIYI0 YacTh YUCia U3
HEIMPaBUWIbHOU IPOOH.
BoinosiHATh apudMeTHUecKue
AefcTBUS

25



¢ OOBIKHOBEHHBIMU APOOSIMU;
NPUMEHATH CBOMCTBA
apupMEeTUUECKUX TEUCTBUN TS
palMOHAIN3ALNU

BBIUKCIICHUM.

BbINOJHATH NPUKUAKY H
OLIEHKY pe3yJibTaTa
BBIYHCJICHUM,

npeaiaraTb U IPUMEHATH
NPUEMBI IPOBEPKU
BBIYMCJICHUM.

IIpoBoauTh UCCIET0BAHUS
CBOMCTB JIpo0eii, onupasch

Ha YHMCJIOBbIE SKCIIEPUMEHTHI (B
TOM YHCJIE C IIOMOILBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U
JI0’KHBIE BBICKA3bIBaHUS

0 Ipo0sIX, MPUBOIAUTH
NpUMepPbl 1 KOHTPIIPUMEPHI,
CTPOUTH

BbICKA3bIBAHMS U OTPULIAHUS
BBICKA3bIBAHU .

PemaThb TEeKCTOBBIC 3a/1aUH,
cojaepkaliie I1poOHbIe JaHHbIE,
Y 3a7]a4¥ HA HAXOXKJICHUE YacCTU
L[EJIOTO U LIEJIOr0 IO €ro YacTH;
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BBISIBJISITH UX CXO/ICTBA H
pa3iu4us.

MopaeaupoBaTh X0 pELICHUS
3a/1a44 C MTOMOIIBIO PUCYHKA,
CXEMBI, TAOIHIIEL.
IIpuBoauTh, pazdupars,
OLICHUBATH PA3JIUYHBIC
pelieHus, 3aM1ucu pereHui
TEKCTOBBIX 33/1a4.
Kpurnuyeckn oneHuBaTh
MOJIyYEHHBIN PE3YNbTAT,
OCYILIECTBIISITh CAMOKOHTPOJIb,
MPOBEPSISL OTBET HA
COOTBETCTBHE YCIJIOBHUIO,
HAXOJUThb OLINOKH.
3HAKOMHTBCH € HCTOPHUE
pa3BUTHA apu(PMETHKH

Harnannas
reoMeTpusl.

MHOroyroJibHuKu

10

MHOroyroJIbHUKH.
YeTbIpE€XYrOJIbHUK,
IPSIMOYT OJIbHUK,
KBaJpar.
[IpakTrueckas
pabora
«ITocTpoenue
IIPSIMOYTOJIBHUKA C
3aJJaHHBIMHU
CTOPOHAMH

OnuceIBaTh, HCMOJIb3YH
TEPMHHOJIOTHIO, H300PakKATh
C IIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 Oymaru
MHOT'OYTOJIbHUKHU.
IIpuBoauTH IpUMeEPHI
00BEKTOB pEeAIbHOTO MUPA,
uMerImux Gopmy
MHOT'OYTOJIbHUKA,
NpsIMOYTOJIbHUKA, KBaJIpaTa,

bubmmoreka IIOK
https://m.edsoo.ru/7f4131ce
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Ha HEJIMHOBAaHHOU
Oymare».
TpeyroiabHUK.
[Tmomane u nepuMeTp
IPSIMOYTOJIbHUKA U
MHOT'OYT'OJIbBHUKOB,
COCTaBJIEHHBIX U3
IPSMOYTOJIbHUKOB,
€UHULIBI U3BMEPEHUS
TUJIOILA]TH.

[Tepumetp
MHOI'OYTOJIbHUKA

TPEYroJIbHUKA, OLEHUBATh UX
JIMHEWHBIE pa3MEPBL.
BblyucasaTb: nepumerp
TPEYroJIbHUKA,
MPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TJIOMIab
MpsSIMOYTOJIbHUKA, KBaJIpaTa.
HN300paxkaTh OCTPOYTOJIBHEIE,
MPSIMOYTOJIBHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.
CTpouTh Ha HEJITMHOBAHHOM U
KJIeTYaTOM Oymare KBajpaT
IIPSIMOYT'OJIBHUK C 3aJaHHBIMU
JUIMHAMU CTOPOH.
HccaenoBarth cBoiicTBa
IIPSIMOYTOJIbHUKA, KBaJpaTa
MYy TEMOIKCIIEPUMEHTA,
HaOII0ICHUSI, ©3MEPEHHUSI,
MOJIEJIMPOBAHUS; CPABHUBATH
CBOMCTBA KBaJpaTa u

IPSIMOYT OJIbHUKA.
Konctpyuposartsb
MaTeMaTH4YeCKue
Npeasi0KeHus:

C IOMOUIBIO CBA30K
CHEKOTOPBIN», «JTIH000.
Pacno3HaBaTbUCTUHHBIE U
JI0’KHBIE BBICKA3bIBAHHUS O

28



MHOT'OYT'OJIbHUKaX, IPUBOAUTH
NPUMeEPBI U KOHTPIIPUMEPHI.
HccaenoBarb 3aBUCUMOCTH
IJIOIIAAU KBaJpaTa OT JJIMHBIETO
CTOPOHBI.

Hcnoab3oBaTh cBOICTBA
KBaJPATHOM CETKHU ISt
NOCTpOCHUSIUTYp; pa30MBaTh
NPSMOYTOJBLHUK Ha KBaJPaThl,
TPEYTrOJIbHUKH; COCTABJISATH
(burypsl u3 KBaJipaToB U
NPSMOYTOJIBHUKOB U HAXOJIUTh
UX IUIONIAb, pa30uBaTh (GUTYPHI
Ha MPSIMOYTOJIbHUKHU U
KBaApaThl U HAXOAUTH UX
IJI0IA/Ib.

BbipaxaTh BeJIMUHHY IUIOMIAAN
B Pa3JIMYHBIX €IMHUIIAX
U3MEPEHUS METPUUECKOU
CHUCTEMBI MEp, MIOHUMATH U
HCNO0JIB30BATh 3aBUCHUMOCTH
MEKy METPUYECKUMU
eAMHULIAMH U3MEPEHUS
TIOILATH.

3HAKOMUTBLCH ¢ IPUMeEpPaMHu
NpUMEeHeHNs IoNaau U
nepuMeTpa B MPaKTUUECKUX
cutyanusix. Pemars 3agaun
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Y3 peajbHOM KU3HU,
NpeIaraTh U 00CyKAaTh
PA3JIMYHBIECIIOCO0BI PEIICHUS
3a1a4y

Jlecatuunbie Apodu

38

JlecsiTmyHas 3ammmch
npo0eii. CpaBHeHUE

JECATUYHBIX ApOoOeH.

JlencTBus

C IECATUYHBIMH
TPOOSIMHU.
Okpyriienue
JECATUIHBIX IPOOCH.
Penrenne TeKCTOBBIX
3a/1a4, CoJep KaIInux
npoou. OCHOBHBIC
3a/1a49M Ha Ipoou

IIpeacTaBasiTh 1eCATUIHYIO
JpoOb B BUJI€ OOBIKHOBEHHOM,
YHUTATH H 3aMUCHIBATD,
CPABHHUBATH JICCATUYHBIC
npoOu, mpeaJiaraTh,
000CHOBBIBATH U 00CYyKIaTh
CIOCOOBI YITOPSI0YHNBAHUS
JECATUIHBIX IPOOCH.
HN300paxkath necsITHUHbIC
IpoOu TOYKaMHU Ha
KOOPIMHATHOUIIPSIMOM.
BbIsSIBJATH €X0/CTBA U
pa3JIMuMs IpaBul
apu(pMETHUCCKUXICHCTBHH C
HATypaJIbHBIMH YHCIAMU U
JECATUIHBIMU TPOOSMH,
OOBSCHATD HX.

BoinosHATh apudmeTrnaeckue
JIEUCTBUS C JECATUIHBIMU
JIpOOSIMU; BHITIOJIHATH
NPUKHUIKY U OL[EHKY
pE3yNIbTaTaBBIUUCIICHUH.

bu6anorexa [JOK
https://m.edsoo.ru/7f4131ce
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IIpumeHsTh cBOiicTBA
apupMeTUUECKUX TeUCTBUMN IS
paLMOHAIN3AIMH BBIYUCIICHUMN.
IIpuMeHATH IPpaBUJIO
OKPYIJIEHHUS JIECATUYHBIX
npooeii. [lpoBoauTh
HCCJICJOBAHUS CBOVCTB
JECATUYHBIX IPpoOeil,onupasich
Ha YHMCJIOBBIC SKCTIEPUMEHTHI (B
TOM YHCJIE

C TIOMOIIBIO0 KOMIIBIOTEPA),
BbIJIBUTATh THIIOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMUSI.
Pacno3HaBaTh UCTUHHBIE U
JIO’KHBIE BBICKA3bIBAHMS

0 Ipo0sIX, MPUBOAUTH
NPUMePBbI U KOHTPIIPUMEDHI,
CTPOMTHBBICKA3bIBAHUS U
OTPULIAHUS BbICKA3bIBAHUM.
PemaTh TEeKCTOBBIC 3aJ1aUH,
cojieprkaiue IpoOHBIC JaHHEIE,
VHA HAaXO0XKJICHUE YaCTH LEJI0TO
Y LIEJIOTO O €0 YaCTH;
BBISIBJISITh UX CXOACTBA M
pa3an4us.

MopneanpoBaTh X0/ pEIICHUS
3a7]a4¥ ¢ TOMOUIBIO PUCYHKA,
cxeMbl, Ta0uipl. [IpuBOANTS,
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pa3ouparThb, OLCHUBATH
pa3INYHBIE PELICHMUS, 3aIIUCH
pELIECHUN TEKCTOBBIX 3a/1ad4.
OmnepupoBaTthb 1pOOHBIMU
YUCJIaMU B PEAIbHBIX
KU3HEHHBIXCUTYyAIUAX.
Kpurnueckn oneHuBaTh
MIOJIyYEHHBIN pe3yJIbTar,
OCYILIECTBIISITh CAMOKOHTPOJIb,
IIPOBEPSISL OTBET

Ha COOTBETCTBHUE YCJIOBHIO,
HAXOAUTh OUTUOKH.
3HAKOMUTHCS ¢ HCTOpHUE
pa3BUTHs apuPMeTHKU

Harnannas
reoMeTpusl.

Tema u purypsis
MIPOCTPAHCTBE

MHOTOrpaHHUKH.
N3o6paxenue
MHOTOTPaHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeJ.

[IpssmoyronpHbIN
napajuiesienumnen,
ky0. Pa3BépTkHu KyOaun
napajiesienumnena.
[TpakTtrueckas pabora
«Pa3BépTKa KyOay.

Pacno3naBarth Ha yepTekKax,
PHCYHKAaX, B OKPY:KaioueM
MHUPe NPSMOYTOJIbHBIN
napajuiesieruIe 1, Kyo,
MHOT'OTPaHHUKH, ONNUCHIBATD,
HUCIOJIb3YSl TEPMHHOJIOTHIO,

OLIEHUBATH JINHEHHBIE Pa3MEpHI.

IIpuBoaAMTH IPUMeEPHI
00BEKTOB peaIbHOTO MUPA,
UMEIMuXHopMy
MHOTOTPaHHUKA,
PSIMOYTOJIEHOTO
napajienenumnena, Kyoa.

bu6anorexa IIOK
https://m.edsoo.ru/7f4131ce

32


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

O6BEM KyOa,
IPSIMOYTOJILHOTO
napa’suiesienuIea

MN3006paxkath Ky0O Ha KIeTYATON
Oymare.

HccaenoBathb cBoiicTBa Ky0a,
IPSIMOYT OJILHOTO
napajuiesienurnena,
MHOTOTPaHHUKOB, HCIIOJIb3Ys
Monenu. PactiozHaBarth u
u300paxaTh pa3BEéPTKU KyOa u
napaJijiesienurnena.
MopeaupoBathb Ky u
napajuiesienuneu3 Oymara u
MPOYKX MaTEPHUAJIOB,
00BSACHATH CIIOCO0
moaenupoBanus. Haxoautb
U3MEpPEHHUS, BHIYMCIATD
IUIOIAb TIOBEPXHOCTH;00BEM
Ky0a, IPAMOYTOJILHOTO
napaiesienuIena;
HCCJIeI0BATH 3aBUCUMOCTh
00bEMa Kyba OT JUTMHBI €ro
pebpa, BLIABUTATH U
000CHOBBIBAaTh THIIOTE3Y.
Habaronars u npoBOAMTH
AHAJIOTMH MEXy TIOHATUSIMH
JIomaau u 00bEMa, mepumMeTpa
¥ TUTOIIIA/TA TTOBEPXHOCTH.
Pacno3naBaTh UCTUHHEIE U
JIO’)KHBIC BHICKA3BIBAHUS
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0 MHOTOTPAaHHHKAX, IPUBOAUTH
NPUMePBbI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3BIBAHUA U
OTPHUILIAHUS BBICKa3bIBAHUM.
Pemate 3a1a4M U3 peaibHON
KU3HU

IToBTOpEHUE N
000011eHNe

10

IToBTOpEHUE
OCHOBHBIX OHATHIH
METOJIOB Kypca

5 knacca, 0000111eH1E
3HAHUM

BoIuucasTh 3HAUCHUS
BBIpXKCHUH, COAEPIKAIINX
HaTypaJIbHBIC YHUCIIA,
OOBIKHOBEHHBIE U JICCATUYHBIC
JpOOU, BBITIOJTHATH
npeoOpa3oBaHUs YUCEIL.
Bpioupars cnnocod cpaBHEeHUS
YHCEJ, BBIYUCICHUMN, IPUMEHATH
CBOICTBA apU(PMETHUECKUX
JIEUCTBUM ISl pallMOHAIA3AIUU
BBIYKCJICHUM.

OcyuiecTBIAATH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX TEUCTBUN U
CaMOITPOBEPKY pe3yibTaTa
BBIYKCJICHUH.

PemiaTp 3a1a4m 13 peaapHOU
KU3HU, IPUMEHSATH
MaTeMaTHYeCKUe 3HAHUSA s
pelieHus 3a1a4 u3 Apyrux
y4eOHBIX ITPEAMETOB.

Pematsb 3a71a4n pa3HbIMHU
CIoco0aMu, CpABHUBATH -

bu6anorexa IJOK
https://m.edsoo.ru/7f4131ce
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CIOCO0BbI PEUICHHS 3a/1a4H,
BbIOMPATH PAllMOHATbHBIN
Crocoo

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOT'PAMME

170
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6 KJIACC.

HaunmenoBanue KonnuecTBo OcHoBHOE OCHOBHBIE BU/JIbI DOnektpoHHbIe (1U(pOBHIE)
paznena(Temsbl) Kypca 4acoB CoJIepKaHHe JesATeNbHOCTH o0yJaroumxcst | o0pa3oBaTeIbHbIE PECYPChI
HarypanbHbie uncia 30 Apudpmernueckue Boinonusats apupmernyeckue | bubmmorexa [IOK

neicTBUs NEeACTBHS C MHOTO3HAYHBIMH https://m.edsoo.ru/7f414736
C MHOTO3HaYHBIMU HATYpaJbHBIMH YUCIIAMH,
HATYpaJbHBIMH HAXOMTh 3HAYEHHUSI YICIOBBIX

yuciaaMu. YuciioBsle
BBIPKCHUS, TTOPSIIOK
JICUCTBUH,
HICIIOJIb30BaHUE
cKOOOK. OKpyrieHue
HATypaJIbHBIX YHCE.
JlenuTenu u KpaTHbBIE
YHCia; HauOOJIbIINH
OO NENUTENh U
HanMEHbIIIee 001Iee
KpaTHoe.

JlenuMocTh CyMMBI U
MIPOU3BE/ICHHUS.
[enenue

¢ ocTtaTkoM. Pemenue
TEKCTOBBIX3a1a4

BBIPAYKEHUI CO CKOOKaMu U 6e3
CKOOOK; BLIYHCJIATH
3HAYEHUsI BEIPAKCHUM,
COJIEpIKaIINX CTEIICHH.
BbINOJHATH NPUKHAKY U
OLIEHKY 3HAYEHUH YHCIIOBBIX
BBIPQKEHU, NIPUMEHSTH

NpuéMbl MPOBEPKH pe3yibTaTa.

HUcnoab3oBath npu
BbIYHCJIEHUAX
MEPEMECTUTEIIFHOE U
CoYeTaTeIbHOE CBOMCTBA
CIIOKEHUS U YMHOKECHUS,
pacipeeIMTETbHOE CBOMCTBO
YMHOKEHUSI OTHOCUTEIBHO
CJIO’KEHUSI, CBOMCTBA
apuMeTHIEeCKIX JEeHCTBUN.
HccaenoBaThb 4YKUCIOBBIC
3aKOHOMEPHOCTH, TPOBOJIUTH
YHCJIOBBIE SKCIIEPUMEHTHI,
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BbIJIBUTaTh H 000CHOBBLIBATDH
THINOTE3bI.

dDopMyaupoBaTh
onpe/eJeHUsl JEITUTENS U
KpaTHOTO, HAMOOJIBIIETO
0O0IIIETO IETUTETS U
HAaMMEHBIIIETO O0IIETO
KpPaTHOTO, IPOCTOTO U
COCTaBHOI'O YHCEII,
UCII0JIh30BaTh ATUIIOHATHUS MPU
pelieHnuy 3aa4.

I[IpumMeHSITH aJIrOPUTMbI
BBIYHCIICHUS HANOOJIBIIIETO
o0IIeroACIUTENS U
HAaWMEHBIIIETO 00IIEeT0 KPaTHOTO
JIBYX 4HUCEJI, AJITOPUTM
Pa3JI0KEeHU YHUCIa Ha TTPOCTHIE
MHO>XHUTEIIH.

HccaenoBarthb ycioBus
neauMocT Ha 4 u 6.
HccaenoBarhb, 00CyKI1aTh,
(¢popmyupoBath U
000CHOBBIBATDL BBLIBO/I O
YETHOCTU CYMMBI,
MIPOU3BEICHUS : IBYX YETHBIX
YHCel, IByX HEUETHBIX YHCIIE,
YETHOTO X HEYETHOTO YMCEI.
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HccaenoBaTh CBOMCTBA
JEIMMOCTH CYMMBI U
MPOU3BECHUSYNCEIL.
IIpuBOoAUTH NpUMeEPHI YUCE C
3aJIJaHHBIMHA CBOMCTBAMHU,
pacno3HaBaTh BepHbIE U
HEBEpPHbIE YTBEPKICHUS

0 CBOMCTBAX YHCEI,
OINPOBEPraTb HEBEPHBIC
YTBEPKICHUAC TTOMOIIBIO
KOHTPIPUMEPOB.
KonctpyupoBartsb
MaTeMaTH4YeCKHue
npeaJ10KeHUus

C MIOMOUIBIO CBSI30K «H», U,
«EeCJH..., TO...». Pemarhb
TEKCTOBBIEC 3a]1a4H,
BKJIFOYAKOIIME TTOHSITHUS
JETUMOCTH, apU(PMETUIESCKUM
CI0CO0OM, HCII0JIb30BaTh
nepebop BCeX BO3MOKHBIX
BAPHUAHTOB.

MopneaupoBath X0/ pEIICHUA
3aJ1a4¥ C MOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.
IIpuBoauTh, pasdoupars,
OLIEHUBATH Pa3JIUYHbIC
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peLIeHM,3alIUCU PELICHUN
TEKCTOBBIX 3a/ay.
Kpurnueckn oueHuBaThb
IIOJIy4YECHHBIN PE3ybTaT,
HaXOJIUTHOIINOKH,
OCYILECTBIIATH CAMOKOHTPOJIb,
IIPOBEPSIst OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnannas
reomeTpus. [ Ipsamble
Ha MJIOCKOCTH

[TepnienauKynsipHbIC
psIMBIE.
[TapannenpHble
MpsIMBIE.

Paccrosinne mexny
JIBYMsI TOUKaMH,

OT TOYKH JI0 NIPAMOIA,
JUTMHA MapIipyTa

Ha KBaJPaTHOM CETKE

Pacno3naBaTh Ha yepTexax,
PUCYHKaX CIy4yau B3aUMHOTO
PAacMoJIOKEHUS IBYX MPAMBIX.
HN300paxaTh ¢ NIOMOIIBIO
YepPTEéKHbIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM Y KJIETYAaTON
OyMmare JBe MepeceKaronmecs
NpsIMbIC, JIBE MapaljicIbHbIC
MPsSIMbI€, CTPOUTH MIPSAMYIO,
MEPICHANKYISAPHYIO TaHHOM.
IIpuBoauTh MpUMepPbI
NapaieIbHOCTH U
NEPIEHIUKYISIPHOCTHU MPSMBIX B
npoctpancTee. PacnmosnaBarts B
MHOT'OYT'OJIbHUKaX
NEePHEHIUKYISIPHbIE U
napajiesibHbIe CTOPOHBI.
HN300paxaTh MHOTOYTOJIBHUKHU
C mapajuieNIbHbIMU,

bu6anorexa IIOK
https://m.edsoo.ru/7f414736
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NEPNEHIUKYISAPHBIMU
CTOpOHAaMH.

Haxoauthb paccTosiHue Mex1y
NBYMSI TOYKaMH, OT TOUYKH J10
NpsMOM, JUIMHY ITyTH Ha
KBaJPATHOU CETKE, B TOM YHUCJIE
UCIOJIb3Ys LIM(PPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaIlleHHUE IPOOCH.
CpaBHenue u
yIOPSI0OUYMBAHHUE
TpOOeii.
HecsTuunbie Apooru
MeTpHUYecKasi CUCTEMA
Mep.
ApudmeTnaeckue
JIEHUCTBUA

¢ OOBIKHOBEHHBIMU U
JECATUIHBIMU
TPOOSMHU.
OtHouienue. Jlenenue
B JJAHHOM
OTHOIICHHH.
Macmrra0,
nponopuus. [lonstue
IIPOIIEHTA.

CpaBHuBaTH H
yHOPSIAOYUBATH JIPOOH,
BBIOMPATH CIOCO0

CpaBHEHHUS IpoOei.
IIpencTaBasiTh JICCSITHYHBIC
JpoOu B BUJIE OOBIKHOBEHHBIX
npo0eil 1 0OBIKHOBEHHBIE B BU/JIC
JIECATUYHBIX, HCIIOJIb30BAThH
’KBHUBAJIEHTHbIE
npejacTaBJeHus TPOOHBIX
quces IPU UX CpaBHEHUH, MTPU
BhIunCIcHUAX. MCmOJIb30BaATH
JECATUYHBIC TPOOH MPHU
npeoOpa3oBaHUN BEIUYUH B
METPUYECKON CUCTEME MEP.
BoInoiHATH apugMeTHYecKue
JeHCTBHSA

¢ OOBIKHOBEHHBIMH U
JNECATHYIHBIMU JIPOOSIMHU.
BouruuciasiTh 3HaYCHUS
BBIPAXKEHHU U, COJIEPKAIINX

bu6anorexa [JOK
https://m.edsoo.ru/7f414736
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Breruncnenue
POIICHTA

OT BEJIMYHUHBI U
BEJIMYMHEI 1O €€
IPOILICHTY.

Penienne TeKCTOBBIX
3a/1a4, Coaep KaIInx
JpOOU U MPOIIEHTHI.
[IpakTtuueckas pabora
«OTHOIIIEHNE JJTNHBI
OKPY)XHOCTH K €€

TUAMETPY»

OOBIKHOBEHHBIE U JECATUYHBIE
IpOoOU, BBIMOJIHATh
npeoOpaszoBaHus apodeii,
BBIOMPATH CIOCO00, IPUMEHATH
CBOICTBA apu(PMETHUECKUX
JNIEUCTBUH [T pallMOHAIU3aluU
BBIYMCJICHUM.

CocTaBJasATh OTHOIICHUS U
MPOTOPIIUU, HAXOAUTH
OTHOILICHHUE BEJIMYHH, JICIUTh
BEJIMYMHY B JIAHHOM
oTHomeHnn. Haxoaurtp
IKCHEPUMEHTAIBHBIM IYTEM
OTHOLLEHHE JJIUHBI

OKPYKHOCTH K €€ TUaMeTpy.
HNuTepnpeTupoBaTh MacmTad
KAaK OTHOILICHHE BEJIUYMH,
HAXOJAHUTh MacITa0 IiaHa,
KapThI U BBIUUCIATD
PacCTOSIHUS, UCTIONb3YS
MacmiTa0.

OO0BACHATH, UTO TaKOE
MIPOIIEHT, YIOTPEOIATH O0OPOTHI
PEUYUCO CIOBOM IPOLEHT.
BoipaxkaTh NpOIEHTHI B IPOOSX
U ApoOu B MPOLEHTAX,
OTHOILIEHHE JIBYX BEJIMUUH B
npoieHTax. BoIaucasa o
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MIPOIIEHT OT YUCJIA U YUCJIO TIO
€To TPOIICHTY.

OKpyrasiTh 1poOU U TPOIEHTHI,
HAXOIUTh TPHUOTMKCHHUSIHCEIL.
PemaTp 3aga4yu Ha 4acTy,
MIPOIICHTHI, TIPOTIOPIIUH,

Ha HaXOXJIEHUE IpooH
(IporIeHTa) OT BEIMYNHBI U
BEJIMYMHBITIO €€ ApooH
(mporieHTy), 1poou (TPOIIeHTA),
KOTOPBIN COCTABJISAECT OJHA
BCJIMYHMHA OT JPYTOH.
IIpuBoauTH, pa306UpaTh,
OLIEHUBATDH PA3IUYHBIC
pelieHus, 3aMrucy perIeHu
TEKCTOBBIX 3a]1a4.

H3BaekaTb HHPOpMALMIO 13
Ta0JIUI] U JUarpamm,
UHTEPIPETUPOBATH TAOTUIHBIC
JAHHBIE, OTIPEICIIATD
HauOOJbIIee M HANMEHbBIIIEE
U3 TIPEICTABICHHBIX JAHHBIX

Harnaanas
reoMeTpusl.
Cummerpus

OceBas cummeTpusl.

LlenTpanbHas
CUMMETPHUSI.
[Toctpoenue
CUMMETPUYHBIX

buryp.

Pacno3naBaTh Ha yepTexax u
U300pKEHUAX, H300PaAKATHOT
PYKH, CTPOUTH C TIOMOIIHIO
UHCTPYMEHTOB UTYypy
(OTpe30K, JIOMaHY1O,
TPEYTOJbHUK, MPSIMOYTOTBHUK,

bu6anorexa [JOK
https://m.edsoo0.ru/7f414736
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[Ipaktuueckas pabdora
«OCeBasICUMMETPUS».
Cummerpus

B POCTPAHCTBE

OKPYKHOCTb), CHAMMETPUYHYIO
JTAHHOW OTHOCHUTEJILHOIIPSIMOH,
TOYKH.

Haxoaute npuMepsl
CHUMMETPHUHU B OKPYKAIOIIEM
MHUpE.

MopaeaupoBath 13 Oymaru ase
(burypbl, CHMMETPUYHBIE
OTHOCHUTEJIBHO MPSIMOM;
KOHCTPYMPOBAThH
reOMETPUUCCKUEKOH(DUTypaIuH,
VCIIOJIb3YSl CBOMCTBO
CHMMETPHUH, B TOM YUCIIE C
MOMOIIBIO IIU(PPOBHIX PECYPCOB.
HccaenoBarthb cBONMCTBA
U3YYCHHBIX (PUTYD, CBSI3aHHBIEC
CHUMMETPUEN, UCTIONIB3YS
AKCIIEPUMEHT, HAOII0IeHUE,
MOJICIINPOBAHUE.
O00cHOBBIBaTH, ONIPOBEPIraTh
C IOMOUIBIO KOHTPIIPUMEPOB
YTBEPKJICHUS O CHMMETPUH

¢buryp

Bripaxenus ¢
OykBamMu

[Tpumenenue OyKBIIS
3aIuCH
MaTeMaTHYECKHUX
BBIPAXECHHU U U
MPEJI0KEHUN.

HUcnoab3oBaTh OYKBBI 115
0003HaYEeHUs1 YUCE, IPU 3aITUCU
MaTEMaTUIECKUX YTBEPKICHUH,
COCTaBIJIATh OYKBCHHBIC

bu6anorexa [JOK
https://m.edsoo0.ru/7f414736
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bykBeHHbIE
BBIPAXCHUS U
YUCIIOBbIE
IIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaXO0XCHUE
HEU3BECTHOT'O
KOMIIOHEHTA.
dopmyiisl

BBIPAYKECHUS 110 YCIIOBUIO
3a7a4u.

HccaenoBaTb HECIIOKHBIE
YUCIIOBBIE 3aKOHOMEPHOCTH,
UCII0JIb30BaTh OYKBBI JISl UX
3aIUCH.

BbIYHCIATH YUCIIOBOE
3Ha4YeHHE OYKBEHHOT'O
BBIPOKCHUSTIPU 3aJaHHBIX
3HAYEHUAX OYKB.
3anuceiBaTh GOpMYJIbI:
MepUMETpa U II0Iau
NpsAMOYTOJIbHUKA, KBAJIpaTa;
JUTMHBI OKPY>KHOCTH, IJIOIIAIH
Kpyra; BHINOJHATH
BbIYMCJIEHUS 110 3TUM
dbopmyam.

CocTaBasaTh GpoOpMy.Jibl,
BBIPAXXAIOILE 3aBUCUMOCTH
MEKJ1y BEJIMYMHAMU: CKOPOCTb,
BpEMS, PACCTOSIHUE; 1IEHA,
KOJINYECTBO, CTOUMOCTb;
MIPOU3BOAUTEIIBHOCTD, BPEMS,
00BbEM pabOThI; BBITIOJIHATH
BBIYMCJICHUS 110 TUM
dbopmynam.

HaxoauTh HEU3BECTHBIN
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KOMITOHEHT apu(phMETHUECKOTrO
JNEUCTBUSA

Harmsannas
reomerpus. DUrypsl
HAa IIJIOCKOCTH

14

YeTbIpEXYroabHUK,
IPUMEPBI
YEeThIPEXYTOJIbHUKOB.
[IpsAMOyTOJIBHUK,
KBaJpaT: CBOMCTBA
CTOpPOH, YIJIOB,
JMaroHa’seu.
N3smepenue yrios.
Bunnr
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHUKA.
[Tnomane Gurypsl.
DopMyJibl IEPUMETPA
Y IIOIIaa1
IIPSIMOYTOJIbHUKA.
[TpubmmxEnnoe
U3MEPEHUE IUIOIIAaN
buryp.
[IpakTtuueckas pabora
«Ilmomaapkpyra»

HN300paxaTh HA HEJTMHOBAaHHOM
U KJieT4aToil Oymarec
VICIIOJIb30BAHUEM YEPTEKHBIX
WHCTPYMEHTOB
YETBIPEXYTOJTBHUKH C
3aJIaHHBIMU CBONCTBAMM:

C TlapaJuIeIbHBIMU,
NePHEHIUKYISIPHBIMU, PABHBIMU
CTOPOHAMH, MPSMBIMH YTJIAMH U
JIp., PaBHOOEIPEHHBIH
TpeyroabHuk. [lpennarats n
00Cy:KIaTh CoCco0bl,
AJITOPUTMBbI TIOCTPOCHHUS.
HccaenoBathb, HCIIONB3YS
AKCIIEPUMEHT, HAOIIOICHHE,
MO/JICJIMPOBAHUE, CBOMCTBA
IpsIMOYTOJIbHUKA, KBAJpaTa,
pa30MBaTh HA TPEYTOIHHUKH.
O00cHOBBIBATH, ONIPOBEPraTh
C MIOMOIIIbI0 KOHTPIIPUMEPOB
YTBEPKIAEHUS O

NpsIMOYT OJIbHUKE, KBaJpare,
PaCmo3HaABATh BEPHBIC U
HEBEPHBIC YTBEPKICHUS.
HN3mepsATH M CTPOUTH C
MOMOIIIBIO TPAHCIIOPTUPA YTJIbL,

bu6anorexa [JOK
https://m.edsoo.ru/7f414736
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B TOM 4YKCJIE B MHOTOYTOJIbHUKE,
CPaBHHMBATH YTJIbI;
Pacmo3HaBaTh OCTpHIE,
IpsIMBIE, TYTIbIE, PA3BEPHYTHIE
YTJIBL.

Pacno3HaBarth, n300paxkarhb
OCTPOYTOJIbHBIN,

IIPSIMOYT OJIbHBIN,
TYIIOYTOJIBHBIM,
paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM
TPEYTOJIbHUKH.

BeruncjasaTh nepumerp
MHOT'OYTOJIbHUKA, TUIOLIA/Ib
MHOTOYTOJIbHUKA pa30reHuEM
Ha NPAMOYTOJIbHUKH, HA PABHbIE
(buUryphl, HCIIOJIH30BAThH
METPUYECKUE €IUHULIBI
V3MEPEHUS JJIMHBI U IUIOLIAJIH.
Hcnoab3oBaTh NPpHOIHKEHHOE
U3MepeHue UIMH U IUI0IaAen
Ha KJIeTyaToi Oymare,
NpUOIMKEHHOE U3MEPEHUE
JUIMHBI OKPY>KHOCTH, IIJIOIIAIH

Kpyra

IomoxurenbpHbie U
OTPHULIATEIbHBIC YUCIIa

40

Llenbie uncna.
Monaynp yucna,
reoMeTprudYecKas

IIpuBoauTH IPUMeEPHI
WCIIOJIb30BAHUS B PEAJIBHOM

bu6anorexa [JOK
https://m.edsoo0.ru/7f414736
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UHTEpIpeTaIus
Moy Yucinoseie
IPOMEXKYTKH.
[TomoxurenbHbIE U
OTpHUIIATEIHHBIC
yucna. CpaBHEHUE
MOJIOKUTEIBHBIX U
OTPHUIIATEHHBIX
yucel.
Apudmernyeckue
JEUCTBUSA

C TOJIOKUTETBHBIMU U
OTPULIATEIbHBIMU
YUCIaMU.

Peuienrie TeKCTOBBIX
3aaa4

YKU3HUIIOJIIOKUATEIBHBIX U
OTPULIATENBHBIX YUCET.
HN3o00paxkaTth 1enblie yncia,
MOJIOKUTEIIbHBIE U
OTPULIATENIBHBIE YHACIIA TOUKAMHU
Ha YHCJIOBOU MPSIMOH,
HCMOJb30BATh YHCIIOBYIO
NPSMYIO JIJI1 CPAaBHEHUS YUCETL.
IIpuMeHATH NpaBUIa
CpaBHEHMS, yNOPSIA0YMBATH
LEIBICYHCIIA; HAXOAUTH MOIYJIb
YHCIIA.

DopMyJIHPOBATH MPABHJIA
BBIYHCIICHUS C
MOJIOKUTEIbHBIMU U
OTPULIATENLHBIMU YUCIIAMU,
HAXOJMTh 3HAYEHHA YHCIIOBBIX
BBIPAXKEHHU U, COJICPKAIINX
EeUCTBUA

C ITOJIOKUTENBHBIMU U
OTPULIATEILHBIMU YHCIIAMH.
IIpuMeHATH CBOMiCTBA
CJIOKEHUSI U YMHOXKEHHUS IS
npeoOpa3oBaHus CyMM U
MPOU3BEACHUIN

[IpencraBnenue
JTAHHBIX

[IpsamoyronbHas
cHUcTeMa KOOpAMHATHA
IJIOCKOCTH.

OO0bSICHATDH U
WIJIIOCTPUPOBATH MOHSATHE
MPSIMOYTOJIbHOMCUCTEMBI

bu6anorexa [JOK
https://m.edsoo0.ru/7f414736
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Koopaunatel TOuknHa
IJIOCKOCTH, a0cIucca
U OpJIMHATA.
Cron6uatsie u
KpPYTOBBIC
JMarpamMMel.
[IpakTtuueckas pabora
«IlocTpoeHue
TarpamMm.

Perienrie TeKCTOBBIX
3a/1a4, CoaepIKaIInx
JTaHHBIE,

KOOpAMHAT Ha IIJIOCKOCTH,
VCIIOJIb30BATh TEPMUHOJIOTHIO;
CTPOUTH HA KOOPAUHATHOU
IUIOCKOCTU TOYKHU U (PUTYPBI 1O
3aJlaHHBIM KOOpJAMHATaM,
HAXOJAUTH KOOPAUHATHI TOYEK.
YuraTh crosiOyaThie U
KPYTI'OBbIE IHAarpaMMBbl;
UHTEPIPETUPOBATH JaHHbIC,
CTPOUTH CTOJIOYATHIE
nurarpammbl. Ucnosb3oBaTh
UH(OpMAaLHIO,

IpEACTaBICHHbIE IpeICTaBIEHHYIO B TabJIUIIAX,
B Ta0JIMIIaxX U Ha Ha Juarpammax Jijisl pereHus
auarpammax TEKCTOBBIX 3a/1a4 U 3a7a4 U3
pEabHON KWU3HU
Harmsanas [IpssmMoyronpHbIN Pacno3naBaTh Ha yepTeKax, bubnmnoreka [IOK
reomeTpusa. OUrypsl B napasuieeuIe,Kyd, | pUCYHKax, ONMUCHIBATH https://m.edsoo.ru/7f414736
IIPOCTPAHCTBC Ipyu3Ma, IupamMua, MUPAMULY, IPU3MY, HHIUHIP,

KOHYC, [IMJIUHIP, Iap
u cdepa.
N3o6pakenue
IPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
IIWIAH]IPA U KOHYCA.
[IpakTrueckas padora

KOHYC, I1ap, H300paxaTh UX OT
PYKH, MOEJTHPOBATH U3
OyMaru, IIacTUIIMHA,
npoBosiokuu Ap. IlpuBoauTs
NpuMepbl 00BEKTOB
OKPY’KaIOLIEro MUPA, UMEIOIINX
(dbopMbl HA3BAaHHBIX TEII.
Hcnonb3oBath
TEPMHUHOJIOTHIO: BEPILIHHA,
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«Co3ganue mojeneit
IPOCTPAHCTBEHHBIX
burypm».

Ilonsarue o6bEMA;

S IMHUITBI U3MEPCHHSI
00béMa. O0BEM
IPSIMOYTOJILHOTO
napaJiIe/IeIuIIe 1a,
Ky0a, popmyIibl
00BEMa

pebpo, rpaHb,0CHOBAHUE,
BBICOTA, PAJINYC U JUAMETD,
pa3BEpTKA.

HN3y4yarth, uCrons3ys
AKCTIIEPUMEHT, HAOJII0ICHUE,
U3MEPEHUE,MOJICTUPOBaHUE, B
TOM YHCJI€ KOMIIBIOTEPHOE, U
ONHUCHIBATH CBOMCTBA
Ha3BaHHBIX TEJI, BHISABJISITH
CXO0/JICTBA H

PA3IHYHA: MEXTY TUPAMUION
U TIPU3MOM; MEXAYIIHUITHHAPOM,
KOHYCOM U IIIapOM.
Pacno3HaBaTh pa3BEPTKU
napajuiesienurnena, Kyoa,
MIPU3MBL, TUPAMUIbI, KOHYCA,
[IWIMHIPA; KOHCTPYUPOBATh
JTAHHBIE TEJIa U3 PA3BEPTOK,
CO3/1aBaTh UX MOJIEIIH.
Co3naBatb MoaeIn
IIPOCTPAHCTBEHHBIX GUTYp (U3
OyMaru,mpoBOJIOKH,
MJIaCTUJIMHA U Ap.)

N3MepsTH HA MOJEIAX: TJIUHBI
péO6ep MHOTOTPaHHHUKOB,
JTMaMeTp Iapa.
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BeiBoauTth popmyary o0béMa
IPSIMOYTOJIEHOTO
napasuieseTnue a.
BoeruucasarTs mo popmyJiam:
00BEM MPSAMOYTOJIBHOTO
napasuiesienumesa, Kyoa;
UCTIOJIh30BaTh €INHUIIBI
U3MEPEHUSI00hEMA; BEIYMCIAATH
00BEMBI TEJI, COCTABIICHHBIX W3
KyOOB, TapasuIeIIeTHITe/I0B;
pelaTh 3a1a41 C peaJbHBIMU
JTaHHBIMU

[ToBTOpEeHwue,
000011I€eHNE,
CUCTEMATH3aLUS

20

[ToBTOpEeHUE
OCHOBHBIX MTOHATHIT
METO/IOB KYpCOB DU 6
KJIacCOB, 0000IIEHHE
Y CUCTEMAaTH3aLHUs
3HAHUU

BouruncasaTh 3HaUCHUA
BBIPAXKCHUH, COAEPHKALIUX
HaTypajbHbIE, 1IENIbIC,
MOJIOKUTEIbHbBIC U
OTpUIIATEIIbHBICUHNCIIA,
OOBIKHOBEHHBIE U JIECATUYHBIC
JpoOH, BBITIOTHATH
npeoOpa3oBaHUs YHUCEIT U
BBIPAKCHUU.

Br10upaTh crmocod cpaBHEHUS
YHCeJl, BRIYUCICHUH,
NPUMEHSATH CBOMCTBA
apu(METHICCKUX JCHCTBHIA IS
palMOHaIU3aIMU BBIYUCICHUH.
PemiaTh 3a1a4m 13 peaapHOU
JKU3HU, MIPUMEHSATH

bu6anorexa IIOK
https://m.edsoo.ru/7f414736
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MaTeMaTH4YeCKue 3HAHUSA JUIS
peleHns 3a1a4 U3 Apyrux
IIPEAMETOB.

PemarTe 3a1a4u pasHbIMU
crocodamMu, CpaBHMBATD,
BBIOMPATH CIOCOOBI pELICHUS
3a/1a4M.

OcymecTBJIATH
CAMOKOHTPOJIb BBIIOJHAEMBIX
JNEUCTBUU UCAMOIIPOBEPKY
pe3ynbTaTa BEIYMCICHUN

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

170
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EAEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsieTCS OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIET0 00pa3oBaHUS:
oHa oOecreyrBaeT M3yUYCHHUE APYTUX AUCLUMIUIUH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO LHUKJIOB, €€ OCBOGHHE HEOOXOAUMO JIsl IPOJIODKEHUsT 00pa3oBaHus U
B TOBCEAHEBHOW JKM3HU. Pa3BuTue y 0Oy4alomuxcs HAy4YHBIX MPECTaBICHUI
O TPOUCXOXKACHUU U CYIIHOCTU alredpamdeckux abCTpakiuid, croco0e OTpaKeHUs
MaTeMaTHYEeCKOM HAyKOW SIBJICHUM M TPOIIECCOB B MPUPOAEC U OOIIECTBE, POJIU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHHSI M KAaueCTB MBIIUICHUS, HEOOXOIUMBIX JIJIs
aJlanTaluu B COBpeMEHHOM IudpoBoM obmecTBe. M3ydueHue anreOpnl obOecrieunBaeT
pa3BUTHE yMEHHUs HaOII0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIIJICHUS, CIMOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM
JNeUCTBUST W BBIBOJBI, (opMynupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
oOecrieurBaeT pPa3BUTHE JIOTMYECKOTO MBINUICHUS OOYYaIONIUXCS: OHU MCIOJIB3YIOT
JNEyKTUBHBIC M WHIYKTUBHBIE pacCyXACHUs, OO00OIIeHHE U KOHKPETHU3AIUIO,
abcTparupoBanue u aHanoruto. Ooydenue anredpe mpeanoiaraeT 3HaUUTEIbHBI 00BEM
CaMOCTOSITEILHON JIESITEIHHOCTH OO0YYaIOIIUXCs, TIO3TOMY CaMOCTOSITEIbHOE PEIIeHUE
3a/1a4 SIBJISIETCS peau3aluenl 1eaTeIbHOCTHOTO IPUHITUIIA 00yUeHHS.

B ctpykType mporpammbl yueOHOTO Kypca «Aurebpa» i OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJIEP)KATEIbHO-METOIUYECKUE JIMHUM:
«Ywucna v BEIYUCICHUN», « AnreOpandecKue BeIpaXeHUs», « Y paBHCHHS U HEPABEHCTBAY,
«DyHkuum». Kaxnas M3 3THX COAEPKATEIbHO-METOINYECKUX JIMHUM Pa3BUBACTCS Ha
NPOTSKEHUU TPEX JIET U3YUCHUSI Kypca, B3aMMOJICMCTBYS C APYTMMH €ro JUHUSIMHU. B
X0JIe U3y4YeHHsI Y4eOHOTO Kypca OOy4aroImIMMCs MPUXOIUTCS JIOTHYECKH PACCyKIIaTh,
HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK. B CBS3M ¢ 3THUM B MporpamMmmy
y4aeOHOro Kypca «Anredpa» BKIOUCHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jellaXx MaTeMaTHYeCKOro oOpa30BaHMsI W CIIOCOOCTBYIOIIHE
OBJQJICHUIO OOYYalOIMMHUCS OCHOB YHHBEPCAIHHOTO MAaTEMAaTHYECKOTO  S3BIKa.
ConepxaTeTbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOT0 Kypca « Anredpay sBisieTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «YUClIa U BEIYUCICHUSD CIY>KUT OCHOBOM TSI JajbHEUIIIETo
M3YYCHHUS] MAaTEMaTHKH, CIIOCOOCTBYET Ppa3BUTHIO Y OOYYAIONIUXCS JIOTHYECKOTO
MBITIUICHUSI, (OPMUPOBAHUIO YMEHHS IIOJIB30BAThCS  aITOPUTMaMH, a TaKXKe
MPUOOPETCHHUIO TPAKTHYSCKUX HABBIKOB, HEOOXOAUMBIX JISi TOBCEIHEBHOW JKHU3HHU.
Pa3BuTre MOHATHA O YKCIE HAa YPOBHE OCHOBHOTO OOINEro 00pa3oBaHUS CBSA3aHOC
palMOHATBHBIMA W HMPPAIMOHAJIBHBIMU YHCIaMU, (OPMUPOBAHUEM TMPEICTABICHUIIO
JNEUCTBUTEIIBHOM YMCJIC. 3aBEpIICHWE OCBOCHHUS YHCJIOBOM JIMHUM OTHECEHOK
cpeaHeMy o01ieMy 00pa3oBaHUIO.
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Conepxkanre OByX anreOpandyecKux JUHUN — «AnreOpandeckue BBIPAXKCHUS» H
«YpaBHEGHHsI W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO Yy OOYYAFOIIMXCS
MaTEeMaTHYECKOTO armapaTa, He0OX0IUMOTO JIUIS PEIICHUS 3a/1a4 MAaTEMAaTHKH, CMEKHBIX
MPEIMETOB M TIPAaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0O0IIIEro
oOpa3oBaHus Y4YCOHBIH MaTepuan TPYMITHUPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHHM.
AnreOpa JEeMOHCTpHUPYET 3HAUCHHE MAaTEMaTHKA KakK s3bIKa i1 TOCTPOCHHS
MaTeMaTHICCKUX MOJICIICH, ONMCAaHUS MPOIIECCOB M SIBJICHUHA peaabHOTo Mupa. B 3amaun
oOydeHus anredpe BXOIAT TaKXKe NaJbHEHIIIee pa3BUTHE aITOPUTMHYECKOTO MBITIUICHHS,
HEOOXOMMOT 0, B YACTHOCTH, JIJIS1 OCBOCHUS Kypca MHPOPMATUKH, U OBJIAJICHUC HABBIKAMH
JIEAYKTUBHBIX paccyxkiaeHuii. IIpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHUS, CTIOCOOHOCTEH K MATEMaTUYECKOMY TBOPYECTBY.

Conepxanvne (QYHKIIMOHAIBHO-TpaUUECKOW JIMHUW HAIlEJIEHO Ha TOJYYCHHE
OoOy4JaroIMMHCS 3HAaHUN O (YHKIUAX KaK BaKHEWIEH MaTeMaTHYECKOW MOJEIH IS
ONMMCAaHMS W HCCICIOBAaHUS PAa3HOOOpPA3HBIX IPOIIECCOB M SBICHUW B TPHUPOAC U
oOmiecTBe. M3ydeHne Marepuaia CIOCOOCTBYET Pa3BUTHIO Yy OOYYAOIIHUXCS YMCHHS
UCIIOJIb30BaTh Pa3JINYHbIC BBIPA3UTEIBHBIC CPEJICTBA s3bIKAa MAaTCMATHKH — CJIIOBECHEIC,
CUMBOJIMUECKHE, Tpad)uuecKre, BHOCUT BKJIaa B (GOPMHUPOBAHUE MPEACTABICHUN O POJIU
MaTEMaTUKU B PA3BUTHH ITUBUIU3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7—9 Kilaccax mM3ydaercsi yueOHBIN Kypc «Anredpay,
KOTOPBI BKJIIOYAET CIEAYIOIIHE OCHOBHBIE pa3fenbl cojepkanus: «Yucna wu
BBIUUCIICHUS», «AJreOpandeckue BhIpaXKEHUS», «YPaBHCHHS W HEPABCHCTBAY,
«DyHKIHAWY.

OOmiee dYWCIO YacoB, PEKOMEHIOBAaHHBIX [UISI HM3YYCHHS Y4eOHOro Kypca
«Anreopa», — 306 gacoB: B 7 kimacce — 102 gaca (3 vaca B Hemenio), B 8 Kiacce —
102 gaca (3 gaca B Hexemo), B 9 knacce — 102 gaca (3 yaca B Heelio).

COJEPKXAHUE OBYUYEHUA

7 KIIACC
Yucia v BbIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U IECSITHUHBIE, IEPEX0]] OT OHOU (PopMBI 3amucH 1podeii K
npyroil. IloHATHe panuMOHAIBPHOIO YHCJA, 3alUCh, CPAaBHEHUE, YMNOPSAIOYMBAHHE
palMOHANIbHBIX 4YHCeNl. ApudMeTndeckue IeHCTBUS C PpPalMOHAIBHBIMH YHCIIAMH.
Pemienurie 3a1au U3 peaibHOM MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypaJbHBIM T[OKa3aTelieM: OIpeAesieHue, Mnpeodpa3oBaHUe
BBIpa)KEHUI HA OCHOBE OIpENeNieHHs], 3anuch Oonbmux yucen. [IpoueHTsl, 3amuch
MPOILIGHTOB B BHJE IpoOW W ApoOW B BHUIEC MPOIEHTOB. TpuM OCHOBHBIC 3a/layu Ha
MPOLIEHTHI, PEIICHHE 3a/1ay U3 peaIbHON MPAKTHUKHU.

[IpuMeHeHue MPU3HAKOB AEIUMOCTH, PA3IOKEHUE HA MHOXHUTEIM HATypalbHBIX
qucen.

PeasnbHble 3aBUCHUMOCTH, B TOM YHUCJIE MpsiMasi U 00paTHAs IPONOPIIUMOHATBHOCTH.
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AJireOpanyecKue BbIpaKeHHs

IlepemeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAKECHUA C IepeMEHHOU. Jlomyctumsble
3Ha4YeHUs nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEJIWYMHAMHU B BUIE
¢opmynbl. Beruncnenus no ¢opmynam. I[IpeoOpa3zoBaHue OyKBEHHBIX BBIPAXKEHUH,
TOKJIECTBEHHO PABHBIE BBHIPAKEHMSI, PAaBUJIa IPEOOPA30BaHUS CYMM M NPOU3BEIECHUH,
MIpaBUJIa PACKPBITH CKOOOK U MPUBEIECHUS TOJOOHBIX CIaraeMbiX.

CBOIICTBa CTENEHH C HATYPAJIbHBIM ITOKa3aTEIEM.

OnHowreHsl W MHorouseHbl. CreneHp MHorowieHa. ClOKEHHE, BbIYMTAaHUE,
YMHOKEHUE MHOTOYJIEHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOKEHHMS: KBaAPAT CyMMBI U
KBaApar pasHocTH. Popmyna pa3sHOCTH KBaaparoB. PasnokeHue MHOIOYIECHOB HA
MHOHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHUS, MpaBuia NpeoOpa3oBaHUs  ypaBHEHMS,
PaBHOCUJIBHOCTb YPAaBHEHMUM.

JIuHeliHOE ypaBHEHUE C OJTHOU IIEPEMEHHON, YUCIIO KOPHEN JIMHEWHOT O YpaBHEHUS,
peuieHrne JIMHENMHBIX ypaBHEHUM. COCTaBIE€HHWE YpaBHEHUW IO YCIOBHIO 3aJayu.
Pemienue TeKCTOBBIX 3a/1a4 C TOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE C JIByMs NepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEWHBIX YPAaBHEHUH C IByMs IIE€peMEHHbIMU. Pelienne cucteM ypaBHEHHM criocoOoM
NOACTaHOBKHU. [IpuMepsl perieHus TEKCTOBBIX 3a4a4 € IIOMOIIBIO CUCTEM YPABHEHHUM.

DOyHKUUH

KoopaunaTa Touku Ha npsmoil. YuciioBble MPpoMEXYTKU. PaccTossHrE MEX Y IBYMSI
TOYKaMH KOOPJAUHATHOM MPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U OpJIMHaTa TOYKH
Ha KOOPJIWHATHOW IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHBIX dopmynamu. UteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsarne ¢hynkmuu. I'paduk ¢pynkmuu. CroiicTBa
byakumii. Jluneitnas ¢ynkaus, e€ rpaduk. I'paduk dbynkoum y = |x|. ['paduyeckoe
pEIIEHUE JIMHEUHBIX YPABHCHUN U CUCTEM JIMHEHMHBIX YPABHECHUM.

8 KJIACC
Yucia 1 BBIYUCTCHUSA

KBaapatusiit kopenb u3 uncina. [lorstue o0 uppanroHaibHOM uncie. JecaTuanble
NpUOITMKEHUST HpPpAIMOHAIBHBIX yucen. CBoicTBa apuMETHUECKHX KBaJpPaTHBIX
KOpHEH U X IPUMEHEHHE K MPeoOpa30BaHHIO YUCIOBBIX BHIPAKEHUM U BHIYUCIICHUSM.
JleficTBUTEIbHBIC YHCIIA.

Crenens c 11eM1bIM MOKa3atesieM 1 e€ cBoiicTBa. CTaHAapTHAsS 3alUCh YUCA.

AJireOpanvecKne BbIPpaKeHHUs
KBangpaTHbiii TpExwiieH, pa3iioKEHUE KBAJPaTHOTO TPEXWIeHAa HAa MHOXKUTEIU.
Anrebpanueckasi 1poos. OCHOBHOE CBOMCTBO ayiredpandeckoi npoou. CrioxeHue,
BBIYMTaHUE, YMHOXKEHHUE, JIeJIeHUe anredpandeckux aApooei. ParinoHanbHble BEIpaXKEHUS
U UX npeodpa3oBaHUE.
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YpaBHeHUs 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEHW KBaJpaTHOrO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHUN, CBOAAIIUXCS K JIMHEWHBIM U KBajgpaTHBIM. lIpoctenmue
JIpOOHO-pallMOHATIbHBIE YPaBHEHHUS.

I'paduueckas uHTEpHpeTalss ypaBHEHHH € JABYMsl TMEPEMEHHBIMU U CHCTEM
JIMHEVHBIX YPABHEHUH C ABYMs IIEpEMEHHBIMU. [IprMepsl pelieHus CUCTEM HEJTMHENHBIX
YPAaBHEHUH C IBYyMs [IEPEMEHHBIMU.

Pelriienrie TEKCTOBBIX 3a7a4 areOpandecKuM CriocoO0OM.

HucnoBele HEpaBEeHCTBA U HMX CBoWcCTBAa. HepaBeHCTBO € OIHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOW NepeMeHHOM. CUcTeMBbI
JIMHEVHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DyHKUUHA

[Tonsatue pynkumu. OOIACTh ONpENEICHUS W MHOXKECTBO 3HAUCHUH (YHKIIHH.
CrniocoOsbI 3a1aHust QYHKIUH.

I'padux pynkuun. Urenue cBoiictB pyHKuuu 1o e€ rpaduxy. [lpumepsl rpaduxos
(GYHKIHIA, OTpaXKAIOIINUX peaTbHBIE TIPOIECCHI.

OyHKINY, OTICHIBAIONIHIE MTPSIMYIO M 0OPaTHYIO MPOIOPIIMOHAIBHEIE 3aBUCHMOCTH,
ux rpapuku. Oymkmmm y = x2,y = x3,y =/x,y = |x|. T'paduueckoe pemenne
YPaBHEHUUN U CUCTEM YPABHEHUM.

9 KJIACC
YucJa v BbIYHCTIEHUA

PanmionanpHble uWcna, WppalMOHANIBHBIE YHCIIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE TpoOu. MHOXKECTBO JTEHCTBUTEILHBIX YHCEI, CUCTBUTEIbHBIC YHCa Kak
OCCKOHEUHBIE JeCATHUYHBIE JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY
MHO>XECTBOM JICMCTBUTEIBHBIX YUCETT U KOOPJAUHATHOMN MPSIMOU.

CpaBHenue JIECTBUTEIBHBIX YHCell, apupMeTHIECKHE JIEUCTBUS
C ICUCTBUTEIILHBIMU YHCJIAMH.

PasMepbl O0OBEKTOB  OKPYXAlOIIEro  MHpPa,  JUIMTEIBHOCTH  ITPOIIECCOBB
OKPY’KAIOIIEM MHUPE.

[TpubnmkEHHOE 3HAYEHWE BEJIWYMHBI, TOYHOCTh NpHOMmKeHUs. OKpyTrieHHE
yucell. [Ipuknaka u olieHka pe3yabTaToB BIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PeuieHue ypaBHEHUH, CBOJSIIMXCS K JIMHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. lIpuMmepbl pemeHuss ypaBHEHUM TPETbed W YETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HAa MHOKUTEIIU.

Pemienrie  npoOHO-panMOHANBHBIX ypaBHEHHU. PellleHHe TEKCTOBBIX 3ajay
anreOpanyecKuM METOJIOM.

VYpaBHeHune c JByMs NEepeMEHHbIMU U ero rpaduk. PemieHue cuctem AByX
JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMHU. PenieHne cucteM AByX ypaBHEHHH, OJTHO
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U3 KOTOpBIX JHMHEHHOE, a Jpyroe — BTOpPOH creneHu. I'paduueckas MHTEpHpeTaLMs
CHUCTEMBI YPaBHEHUH C IBYM: IIEPEMEHHBIMU.

Peliienrie TeKCTOBBIX 3a71a4 anreOpanyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM INIepeMEeHHOM. Pelienue cucreMm
JUHEWHBIX HEPABEHCTB C OJHOM mepemeHHOoM. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMM.

DyHKUUHA

KBanpatuunas gynkius, e€ rpadux u cBoiictsa. [lapaboia, KoopaAHMHATHI BEPIITUHBI
napaboJibl, 0Ch CHMMETPUH MapaboJIbI.

Ipaduxu byskmmii: y = kx, y =kx + b,y =k/x, y =3 y =x, y = |x| , u ux

CBOMCTBA.

HucnoBble MOCIEI0BATENLHOCTH U IPOTPECCUU

IlonsTne YHMCIOBOM  IOCJIEAOBATSIBHOCTH. 3aJaHue  II0CJIEIOBATEIbHOCTH
peKyppeHTHOI dhopmMyrnoi u popmyIioi N-ro ueHa.

ApudmeTtndeckass W reoMerpuueckas mnporpeccur. Ddopmynsl N-To  WieHa
apuMEeTHIECKON U TEOMETPUUECKON TPOrPECCUid, CYMMBI MIEPBBIX N YJICHOB.

N3o0paxenue uieHOB apuMETHUCCKON U TEOMETPUUECKON MPOTPEecCUuil TOUKaMu
Ha KOOPAWHATHOM TIUIOCKOCTH. JIMHENHBIA W HKCHOHEHIMAIbHbIA poCT. CIloXKHbIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATHI

[lpenMeTHBICE  pe3ynbTaThl  OCBOCHHSI  NPOTpaMMBI  Y4eOHOTO  Kypcak
KOHITY OOy4eHHs B 7 KJacce:

Yuciia v BbIYMCICHUS

BrImonHATh, coueTast yCTHbIC U TUCbMEHHBIC TPUEMBI, apU(METHICCKUE ICHCTBUS
C pallMOHAJIbHBIMHU YHCJIAMH.

HaxonuTek 3HaYeHMS YMCIIOBBIX BBHIPAKEHUM, TPUMEHSTh Pa3HOOOPA3HbIE CITOCOOBI
Y PUEMBI BBIYMCIICHUS 3HAUYECHUN JAPOOHBIX BBIPAKEHUM, COJEPIKAMNUX OOBIKHOBECHHBIC
U JECATHYHBIC TPOOH.

[lepexoauTh OT OmHOW (OPMBI 3aMHUCH YWCET K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JApO0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH
B OECKOHEUYHYIO JICCATUIHYIO IPOOBb).

CpaBHUBAThH U YNOPSAOUYNBATH PAllMOHAIBHBIE YHCIIA.

OKpyrJsITh yncia.

BbINONHATh NPUKUAKY W OLIEHKY pPE3yibTaTa BBIYUCICHUN, OLEHKY 3HAYeHUU
YUCJIOBBIX BBIp@KEHUI. BBIMONHATE NEUCTBUS CO CTENEHSIMU C HaTypajJbHBIMU
MOKa3aTEISIMH.

[IpuMeHsATh TpPU3HAKKU JIEIMMOCTH, PA3JIOKEHUE HA MHOXHUTEIH HATypalbHBIX
qucen.
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Pemarts nmpakTUKO-OpUEHTUPOBAHHBIE 3a1]a4U, CBSI3aHHBIE C OTHOLICHUEM BEIIMYMH,
NPONOPLUOHAIIBHOCTBIO  BEJIMYMH, MPOLUECHTAMH, WHTEPIPETUPOBATh PE3YJIHTATHI
pelIeHns 3a1a4 C YYETOM OTPAaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX
00BEKTOB.

AJireOpanyecKue BbIpaKeHHUs

Ucnonw3oBaTh anreOpanvyeckyro TEPMHUHOJIOTHIO U CUMBOJHUKY, MPUMEHSTH €&
B IIPOIIECCE OCBOCHUS y4eOHOro MaTepuania.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPOKEHMM TMpU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

BrinonusaTe mpeoOpa3oBaHUsl 1EOTO BBIPAXEHUS B MHOTOYIEH MPHUBEICHUEM
MO00HBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BbINoJIHATE YMHOXKEHUE OJTHOUJICHA HA MHOTOYJIEH U MHOTO4WIEHA HA MHOTOYJIEH,
IpUMEHATH (OPMYJIBI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyliecTBIsATh Pa3ioKEHUE MHOTOYWIEHOB HA MHOXKUTEIN C TTIOMOIIBIO BHIHECEHUSI
3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU CllaraéMblX, NpUMEHEHUs GopMyll
COKpPAILIEHHOTO YMHOXXECHHS.

[IpumensThs TpeoOpa3oBaHUs MHOTOWICHOB [IJIi PELICHUs] PA3TUYHBIX 3a7a4u3
MAaTeMaTUKHU, CMEXHBIX TPEMETOB, U3 peaIbHON MPAKTUKHU.

HUcnonp3oBaTh CBOWCTBA CTENEHEM C  HATYPAIBHBIMU  IOKA3aTEJSIMM IS
npeoOpa3oBaHus BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Penrats nuHelHbIE ypaBHEHHMS C OJJHOM IEPEMEHHOM, TPUMEHSS TpaBuia epexoaa
OT MCXOJHOT'O YpPaBHEHUS K paBHOCWIbHOMY eMy. I[IpoBepsiTh, sBASETCA JU YHUCIO
KOPHEM YpaBHEHHUSI.

[IpumensaTh rpaduueckue METOAbl IMPH PENICHUHM JUHEHHBIX YpaBHEHMH W HX
CUCTEM.

[TonOupaTh mpuUMepHI Map YKUCEN, SBISIOUUXCS PEIICHHUEM JIMHEWHOTO YPaBHEHHUS
C ABYMSI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaQUK JUHEHHOTO YpaBHEHUS C JABYMS
MIEPEMEHHBIMH, TTOIB3YSICh TPa(hUKOM, MPUBOIUTH MTPUMEPHI PEIICHUS YpaBHEHUS.

PemaTe cuctembl IByX JIMHEMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMHU, B TOM YHCIIE
rpadudeck.

CocTtaBiTh U peuiaTh JUHEHHOE YpAaBHEHUE WM CHCTEMY JIMHEHMHBIX YpaBHEHUUN
[0 YCJIOBHUIO 3aJlaud, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4H
MOJYYEHHBIN PE3yJIbTaT.

DOyHKUUN

N300paxaTth Ha KOOPAMHATHOM NPSIMOM TOYKHU, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAWHATaM, JIy4Hd, OTPE3KH, HHTEPBajbl, 3alUCHIBATH YHCJIOBBIC MPOMEKYTKUA HA
anreOpanyecKoM S3bIKE.

OtMeuaTs B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 3aJJaHHBIM KOOPAWHATAM, CTPOUTH
rpaduku TUHEHHBIX QYyHKIUNA. CTpoUTh rpaduk GyHKUUH Y = |x|.
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OnuceiBaTh C NOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTUA MEX]y BEIUYUHAMM:
CKOPOCTb, BpEMsl, PacCcTOsSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTBHI.

HaxoauTe 3HaueHne GyHKINUU MO0 3HAYEHHIO €€ apryMeHTa.

[lonumaTte rpaduyeckuid cnocod NpPeACTaBICHUS U aHalu3a UHOOpMaIuH,
U3BJIEKaTh U MHTEPHPETUPOBATh MHGOPMAIMIO U3 TrpaUKOB peanlbHbIX MPOLECCOB U
3aBUCHUMOCTEM.

[IpenmeTHBIC pE3yJbTAaThl OCBOCHHUS TMPOrPaMMbl YYEOHOTO0 Kypca K KOHITY
oOydeHus B 8 kJacce:

Yucjaa v BbIYUCJIEHUSA

Hcnonp30BaTh HavYaIbHbBIE MPEACTABIECHUS O MHOMXECTBE JIEMCTBUTEIIBHBIX YHUCEI
JUISL CPaBHEHMS, OKPYTJEHUsI W BBIYUCICHUN, HM300pa)kaTh JICHUCTBUTEIbHBIC YHCIIA
TOYKaMH HAa KOOPJAUHATHOMN MPSIMOU.

[IpumensTh moHsTHE apU(PMETUUECKOTO KBAJAPATHOTO KOPHS, HAaXOJHUTh
KBaJIpaTHbICE KOPHM, WCMOJB3ys TP HEOOXOJAMMOCTH KaJbKYyJSATOP, BBITIOJHITH
npeoOpa3oBaHusl BBIPAXKEHUN, COACPKAIIMX KBAJAPAaTHBIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpPHEM.

Hcrnons30BaTh 3amucu OOJBIINX U MaJIbIX YHACEI ¢ TTIOMOIIBIO IECSITUIHBIX PoOeit
u creneneit unciaa 10.

AuireOpanyeckue BbIpasKeHUsI

[IpuMeHSTh TOHSATHE CTEIICHH C LIEJIBIM MTOKa3aTeIeM, BBITIOHATh TpeoOpa3oBaHUs
BBIPAKCHUH, COJCPKAILIUX CTETICHHU C IIEJIbIM MTOKa3aTeJIeM.

BBITIOTHATE  TOXKJIECTBEHHBIE MPEOOpa30BaHMUs  PAITMOHAIBHBIX  BBIPAKCHUHN
Ha OCHOBE MPABWJI JICHCTBUI HAJl MHOTOWICHAMH U alreOpandyecKuMu IpoOsMu.

PacknanpiBaTe KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[IpumensTs mpeoOpa3oBaHUs BBIPAKCHUN JUIS PEIICHHUS Pa3IUYHBIX 3a1a4
Y3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 peabHOMN MPAKTUKHU.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YpPAaBHEHUS W palMOHAJIBHBIC YpPaBHEHWS,
CBOJAIIMECA K HUM, CUCTEMBI JIBYX YPAaBHEHUU C ABYMS IEPEMECHHBIMU.

[IpoBOIUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUW W CUCTEM YPAaBHEHHM, B TOM
quclie ¢ TPUMEHEHHEeM TpadUyecKux MpeAcTaBlIeHul (yCTaHABIMBATh, HMEET JIH
ypaBHEHHE WM CUCTEMa YPABHEHUM PEILICHHUS], €CJIH UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CIOBECHOU (POPMYITHPOBKH 3a/au K €€ anreOpandeckod MOAeH
C MMOMOIIBKD COCTaBJICHUS YPAaBHEHUsS WM CHCTEMBl YPaBHEHHM, MHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MMOJYYEHHBIN pE3yJIbTaT.

[IprMeHATh CBOMCTBA YMCJIOBBIX HEPABEHCTB I CPABHEHUSA, OLICHKH, PEIIATh
JUHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOW M UX CHUCTEMbI, JaBaTh rpadUuecKylio
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUUHA

[lonumaTe W HUCHOJIB30BaTh (PYHKUMOHAIbHBIE MOHATHUS M S3BIK (TEPMHHBI,
CUMBOJIMYECKUE OO0O03HAuUCHMsI), ONpEACNSITh 3HaueHHe (YHKIUMU 1O 3HAYCHUIO
aprymeHTa, OrpeaesaTh CBocTBa GyHKIUU 10 €€ rpaduKy.

Crtpoutsb rpadguku 3neMeHTapHbIX QYHKIUN BUaa:

y =k/x,y=x%,y=x3y = |x|, y = VX, OnuCHIBATH CBOMCTBA YNCIOBOIT (BYHKIH 11O &

rpaduky.

[IpenmeTHBIC pE3yJabTAaThl OCBOCHHUS TPOTPAMMBlI YYEOHOTO Kypca K KOHITY
oOydeHnus B 9 kJacce:

Yucjaa v BbIYUCJIEHUSA

CpaBHUBATH U YNOPAIOYUBATH PALIMOHAIBHBIC U UPPALIMOHATBHBIC YUCTIA.

Boinonusate apudmeTnyeckue MEUCTBUS C PAIMOHAIBHBIMU YHCIAMH, COYETast
YCTHBIE M TIMCBbMEHHBIC TPUEMBI, BBINOJHIATh BBIYUCICHUS C HPPALUOHAIBHBIMU
YHCIaMU.

HaxonuTe 3HaueHUs CTENEHEW C LENbIMHU IOKA3aTesIMU U KOPHEH, BBIYUCISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh  J€UCTBUTENBHBIC YKCJA, BBINOJHATH MNPUKUIKY  pe3yJibTaTa
BBIUHCJIEHUH, OLICHKY YHCJIOBBIX BBIPAXKECHUU.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHelHbIE M KBagpaTHbIE YpPaBHEHUS, YPAaBHEHUS, CBOASLIMECA K HUM,
npocTeie 1poOHO-pallMOHaIbHbIE YPABHEHHUS.

Pemiats cuctemsbl IBYX JIMHEMHBIX YPaBHEHHU C TBYMsSI IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBISETCS JIMHEUHBIM.

Pemath TeKCTOBBIE 3a7ja4K AIreOpandecKUM CIIOCOOOM C MOMOIIBI0 COCTaBICHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHUH C IByMs E€PEMEHHBIMU.

[IpoBoaUTH MPOCTEUIIINE UCCICAOBAHUS YPABHEHUW U CUCTEM YPABHCHUU, B TOM
quclie ¢ TpUMEHEHHeM TpadUuyecKux NpeacTaBleHuld (yCTaHABIWBATh, HMEET IU
YpaBHEHHE WM CUCTEMA YPABHEHUN PELICHHUS], €CIH UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe nuHeliHBIE HEPABEHCTBA, KBAPAaTHBIC HEPABEHCTBA, N300paKaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IIOMOILIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHUE CUCTEMbI HEPABEHCTB Ha YMCIOBOM
MPSIMOM, 3aMMCBIBATH PELICHHUE C IOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUH PA3JIMYHbBIX 33/1a4.

DOyHKUUN
PacriozHaBaTh (QyHKIIMM W3Y4YeHHBIX BHIOB. [loka3piBaTh CXEMAaTHYECKH
pacCIONOKeHHE Ha KOOPAMHATHOM IIOCKOCTH TpauKOB (YyHKIUH
Buma: Yy=kx,y=kx+b y=kix, y=ax+bx+c,y=x3y=Vxy=|x|,
B 3aBHCUMOCTH OT 3HAUEHUN KO3(P(UIIMEHTOB, OMKCHIBATH CBOMCTBA ()YHKIIUH.
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Ctpoutrb M u300pakaTb CXeMaTHYeCKHM TrpaduKu KBaJpPaTUUYHBIX (PYHKIUH,
ONKCHIBATh CBOWCTBA KBAPATUUHBIX (DYHKIMI MO UX rpaduKaMm.

Pacnio3HaBaTh KBaJgpaTH4HYI (YHKUHIO 1O (opmyse, NPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUUN U3 peanbHOU KU3HU, QU3UKH, TEOMETPHUU.

YucsioBble MOCIET0BATEILHOCTH M MPOTPECCUH

Pacrio3HaBaTh apu()METHUECKYIO U TEOMETPHUCCKYIO MMPOTPECCUU TIPU PA3HBIX
croco0ax 3ajaHusl.

BBITIOJTHATH BEIYUCIICHHSI C KCTIOIB30BaHKEM (POpMYJT N-T0 UiieHa apu(PMETHICCKOM
Y TEOMETPUYCCKOU IMPOTPECCUid, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WICHBI MOCIEA0BATEILHOCTH TOYKAMH Ha KOOPUHATHOM IJIOCKOCTH.

Pemarts 3amaun, CBI3aHHBIE C YHUCIOBBLIMH IIOCJIEIOBATEILHOCTIMHU, B TOM YHCJIIE
3aJ1ayy U3 PEATbHOU KU3HHU (C UCTIOIB30BAHUEM KAJIBKYJIATOPA, ITU(PPOBBIX TEXHOJIOTHH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue KonnuecTBo OcHoBHOE OCHOBHBIE BUJIbI OnektpoHHbIe (1U(pOBHIC)
paznena(TemMbl) Kypca 4acoB coJIepKaHue JEeSATEIBHOCTU 00Y4aOIIXCS o0pa3oBaTeIbHbIE PECYPChI
Hucna 1 BEIYUCIICHHUS. 25 ITonsTHE CucremaTu3upoBathb bubnmnorexa [IOK
ParmonanbHbIe Yncia paIMOHANBHOTO YUCHIA. | 000ramaTh 3HAHUS https://m.edsoo.ru/7f415b90
Apudmernyeckue 00 OOBIKHOBEHHBIX U ACCATUYHBIX
JeNCTBUS IpOOsX.

C pallMOHAILHBIMU
yucnamu. CpaBHEHHUE,
yIOPSIIOYMBAHUE
palMOHATBHBIX YUCEIL.
CrenieHp

C HATypaJIbHBIM
IIOKa3aTeJIeM.
Pemienne oCHOBHBIX
3a/1a4 Ha IpooH,
MIPOIIEHTHI

U3 pEATbHOUITPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
pa3noKeHus

Ha MHOKHUTEIN
HATypPAITbHBIX YUCEIL.
PeanbHbie
3aBucuMocTH. [Ipamas

CpaBHMBATDH U YNIOPSIAI0YUBATH
ApPoOH, MpeoOpa3oBbIBas TIPU
HEOOXOIUMOCTH JECATUYHBIE
npoOu B OOBIKHOBEHHBIE,
O0OBIKHOBEHHBIE B JICCATUYHBIE, B
YaCTHOCTH B OECKOHECUHYIO
JECATHYHYIO IPOOb.

IIpuMeHATH pa3HoOOpa3HbIe
CIoco0bI U MPUEMBI
BbIYHCJIEHHUS 3HAYEHMIT
JAPOOHBIX BbIPAsKEHUIA,
coJiepKamux 0OOBIKHOBEHHBIC U
JECATUIHBIC IPOOH:3aMEHSITh IPU
HEOOXOAUMOCTHU JECATUYHYIO
IpoOb

OOBIKHOBEHHOW U OOBIKHOBEHHYIO
JECATUIHON, TPUBOIUTH
BbIpaXkeHHe K opme, Hauboiee

61



https://m.edsoo.ru/7f415b90

denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

u oOpaTHas
IPOTOPIIMOHATIFHOCTH

yIOOHOM /1Jisl BRIYUCIICHUM,
npeoOpa3oBbIBaTh APOOHbBIE
BBIPKCHUSI HA YMHOXEHUE U
JIeJIeHUEe IeCATUUHBIX ApoOei K
JNEUCTBUAM C LIETBIMU YUCITIaMHU.
I[IpuBOANTH YUCITOBBIE H
OyKBeHHbI€ MPUMEPbI CTETICHUC
HATypaJIbHBIM TTOKa3aTeleM,
0OBSICHSIA 3HAYEHUS OCHOBAHUS
CTETIeHU U MOKa3aTels CTETICHH,
HAXOJIUTh 3HAUCHUSI CTETICHEN
Buja a" (a — moboe
panuoHalibHOE YHCIIo, N —
HATypaJIbHOE YHUCIIO).
I[oHuMAaTh CMBICII 3aMKUCH
OOJIBIINX YHUCEN C IIOMOILIBIO
JEeCATHUYHBIX IPOOEH U CTENeHeH
yucaa 10, npuMeHsATh UXB
peaNTbHBIX CUTYAIUSX.
IIpuMeHATH ITpU3HAKU
JEJTUMOCTH, PA3JI0KEHUS Ha
MHOXUTEIN HATYPAIbHBIX YUCET.
PemaTh 3agaum Ha yacTH,
MPOLIEHTHI, MPONOPILINH, HA
HaXO0XJIeHHE IpoOu (MPOLEHTA)
OT BEJIMYMHBI U

BEJIMYMHBI 110 €€ Tpoou

(mporieHTy), Apodu (MpoIeHTa),
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KOTOPBIN COCTaBJISIET OJIHA
BEJIMYMHA OT APYrOu.
IIpuBoauTh, pa3doupars,
OLICHUBATH PA3JIUYHBIE PEIICHNUS,
3aIICH PELIEHUN TEKCTOBBIX
3a/1a4.

PacniozHaBaTh M O0BLSICHATD,
ONUPAsACh Ha OIMpPEEICHHUS,
MPSIMO MPONOPLUHOHATBHBIC U
00paTHO MPOMOPIIUOHATIEHBIE
3aBUCUMOCTH MEXY
BEJIMUMHAMHU; PUBOAUTH
NPUMePbI 3TUX 3aBUCUMOCTEN U3
pEaIbHOTO MUpPA, U3 APYTUX
y4eOHBIXITPEIMETOB.

Pemats npakTuko-
OPUEHTHUPOBAHHBIE 33J]a41 HA
JpoOu, POIEHTHI, IPAMYIO U
00paTHYIO MPOMOPLIUOHATHLHOCTH,
IIPONIOPLIU U

AnrebGpandeckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPKCHUSL.
[TepemeHHbIE.
JlonmycTuMble3HAUYCHUS
NEPEMEHHBIX.
DopmyIIbL.
[IpeobOpazoBanue
OYKBEHHBIX

OBaaneTpb aredpandeckoin
TEPMHUHOJIOTUEN U CUMBOJIUKOU,
NPUMEHATD €€ B IIpoLieCcCe
OCBOCHHSI Y4EOHOTO MaTepuaa.
HaxoauTh 3HaueHUST OyKBEHHBIX
BBIPAXKEHHU U TIPH 33 TaHHBIX
3HAYEHUSIX OYKB; BBITIOTHSATH
BBIYMCIICHUS 110 (hOpMYyJIaM.

bu6anorexa [IOK

https://m.edsoo.ru/7f415b90
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BBIPaXCHU, BbInoJHATH peoOpa3oBaHus
packpeITHE CKOOOK U LIEJIOTO BBIPA)KEHUSIB MHOTOYJIEH
IIPUBEJCHNE IpUBEACHUEM MOJOOHBIX
NOJIOOHBIX CIATa€MbIX. | CIaraeMbiXx,
CBolicTBa CTENEHUC pacKpbITHEM CKOOOK.
HaTypaJbHbIM BBINOJHATH YMHOKEHUE
MIOKAa3aTENEM. OJIHOYJIEHA HA MHOTOYJIEH U
MHoOrousneHsl. MHOI'OYJIEHA HA MHOT'OUJIEH,
Cnoxenue, NPUMEHATH
BBIYMTAHMUE, dbopMyIbl KBagpaTa CyMMBI U
YMHOKEHUE KBaJpaTa pa3HOCTH.
MHOT'OUJIEHOB. OcyumecTBIATH Pa3IoKeHUE
@opMyIbl MHOT'OUYJIEHOB HA MHOKHUTEJIH
COKpalIEHHOTO nyTEM BBIHECEHHUS 32 CKOOKHU
YMHOKEHUS. 00111ero MHOXKHTEJIS, TPUMEHEHUS
Paznoxenue (dbopMyIBl Pa3HOCTH KBAJIPaTOB,
MHOT'O4YJIEHOB Ha dbopMyI COKpaEHHOTO
MHOXUTEIN YMHOKEHHUSI.
I[IpumensaTs mpeoOpa3zoBaHue
MHOTOWICHOB JIJIsl PELICHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATHKH,
CMEKHBIX IIPEIMETOB, U3
pEaATIbHOM PAKTUKH.
3HAKOMHUTBCS ¢ HCTOpHUeE
pa3BUTHUS MATEMATUKH
YpaBHeHUs u 20 YpaBHeHue, npaBuia PemiaTp JIMHEWHOE YpaBHEHHE C bubnuoteka [JOK
HEPaBEHCTBA peoOpa3oBaHusl OJTHOM ITePEeMECHHOH, MPHM eHSIsI https://m.edsoo.ru/7f415b90
ypaBHEHUSI, NpaBuJIa repexoaa oT HCXOAHOTO
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PaBHOCUJIBHOCTh
YPaBHEHUM.
JIuneiiHoE ypaBHEHUE
C OJIHOM IIEPEMEHHOM,
pelIEHNUE JTUHEUHBIX
ypaBHeHul. Pemenne
3a71a4 C IMOMOILBIO
YpPaBHEHUM.
JIuneiiHOE ypaBHEHUE
C JBYMs
IIEPEMEHHBIMU U €10
rpaduxk. Cucrema 1Byx
JIMHENHBIX YPaBHEHUU
C AByMs
IIEPEMEHHBIMU

YPaBHEHHUS K PaBHOCHIBHOMY €My
OoJiee mpocToro BUA.
IIpoBepsTh,aBIseTCA U
KOHKPETHOE YMCIIO KOPHEM
YpaBHEHUS.

IHoa0upaTs npuMepsI nap
YUCEN, SBISIOINUXCSA PELICHUEM
JIMHEWHOT'O YPABHEHUS C IBYMs
NIEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOU
IUIOCKOCTU  TpauK JTUHEHHOTrO
YpaBHEHUS C JBYMSI
NIEPEMEHHBIMUY; MOJIb3YSACh
rpauKoM, IPUBOAUTH NMPUMeEPbI
pelIeHns ypaBHEHUS.

Haxonuth pemieHue CUCTEMBI
JIByX JIMHEHWHBIX YpPAaBHEHUM C
JIBYMSI IEPEMEHHBIMU.
CocTaBJfATh M pelmIaTh
YPaBHEHHUE WIIA CUCTEMY
YPaBHEHHUH I10 YCIOBHIO 3aJ1a4H,
UHTEPIPETUPOBATHB
COOTBETCTBHM C KOHTEKCTOM
3a71a4M MOJyYEHHBIMPE3yIbTaT

Koopaunate u
rpaduku. OyHKIAN

24

Koopaunara Touku
Ha npsaMoi. YuciaoBbie
MIPOMEKYTKHU.

MN300paxaTh Ha KOOPAUHATHON
MPSIMOU TOUKH,
COOTBETCTBYIOIIMUE 33 IaHHBIM
KOOpAWHATAM, Jy4H, OTPE3KH,

bu6mnorexa [JOK

https://m.edsoo.ru/7f415b90
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Paccrosiaue mexny
JIBYMSI TOUKAMH
KOOPAVHATHOMN
IIPSIMOM.
[IpsamoyronbHas
CUCTEMa KOOPIMHATHA
TUTOCKOCTH.
[Tpumepsl rpaduKoB,
3aJIaHHBIX
dbopmynamu. UreHnue
rpauKOBpEaTBHBIX
3aBUCHUMOCTEM.
[TonsiTue pyHKIINUM.
I'paduk GpyHKIIHN.
CgoiicTBa (PyHKITUH.
Jluneiinas GyHKIMS.
[TocTpoenue rpaduxa
JUHEHHON (DYHKITUY.
I'paduk pyHKIMHA
y=|x|

WHTEPBAJIbI; 3aITUCHIBATh X Ha
anreOpanyecKoM si3bIKe.
OTMeyaTh B KOOPAMHATHOM
IUVIOCKOCTH TOYKH 1O 33IaHHBIM
KOOpJMHATaM; CTPOUTh Ipaduku
HECJIOKHBIX3aBUCUMOCTEH,
3aJIaHHBIX (OPMYJIaMH, B TOM
quCIIe

C IOMOIIBIO ITU(GPOBBIX
Jabopatopuii.

IIpuMeHATH, M3y4aTh
NpenuMy1IecTBa,
HHTEPNPEeTHPOBATH
rpaguyecKuii crocoo
NPEACTABICHUAN aHAIN3a
pa3zHoOOpa3HON KU3HEHHON
uHopMaIum.

OcBauBaTth MoHsATHE QYHKIIUH,
OBJIaJ1eBaTh () yHKIIMOHATBHOU
TEPMHUHOJIOTHE.
Pacno3naBarth JIMHENHYIO
¢yakmmo Yy = Kkx + b,
ONMUCHIBATH €€ CBOWCTBA B
3aBHCUMOCTH OT 3HAYCHUI

ko3¢ dunreHToB K u b.
Crpouts rpa¢uku JTUHEHHOU
byHKIMM, QyHKIUA Y = | X |.
HUcnonb3oBath Hu@poBbIe
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pecypcebl Ui [IOCTPOCHUSA
rpa@ukoB GYHKUIUNA U U3yUYEHUS
UX CBOWCTB.

[IpuBOAUTE IPUMEPBI IMHENHBIX
3aBUCUMOCTEN B peaIbHBIX
IIpoLecCax U sIBICHUAX

IToBTOpEHUE N
000011eHNe

IToBTOpEHUE
OCHOBHBIX OHATHIH
METOJIOB Kypca

7 xJ1acca, 0000IIeHHE
3HAHUM

Bpi10upaTh, NPUMEHATH
OLICHUBATH CIIOCO0BI CPAaBHEHUS
YuCesl, BHIYMCICHUH,
npeoOpa3oBaHU BBIPAKEHUM,
pellieHus] YpaBHEHMUIA.
OcymecTBJIAAITh CAMOKOHTPOJIb
BBITIOJIHSAEMBIX IEUCTBUMN U
CaMOIIPOBEPKY Pe3yibTaTa
BBIYHMCIICHUH, TTPe0Opa30oBaHU,
MTOCTPOCHUM.

Pemats 3agaumn u3 peanbHOU
KU3HU, IPUMEHSATH
MaTeMaTH4YeCKUe 3HAHUS JUJIs
peLIeHus 3a1a4 U3 IpyTrux
IIPEIMETOB.

Pematb TeKCTOBBIE 32124,
CPaBHUBAThH, BLIOUPATH
CI0CO0BbI PEIICHUS 3aa4n

bu6anorexa LIOK

https://m.edsoo.ru/7f415b90

OBILIEE
KOJIMYECTBO
YACOBTIO
TIPOTPAMME

102
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8 KIIACC
HaumenoBanne KomnuecTBo OcHoBHOE OCHOBHBIE BUJIbI DIIEeKTPOHHBIE
pasnena(TeMsbl) Kypca 4acoB coaepKaHue NEATEeIbHOCTH 00YyUYaroIINXCs (dpoBbIe)
oOpa3oBaTeyibHbIC
peCypChl
Uucna v BBIYUCIEHUS. 15 KBanpaTHbIii KOpEHb @opmMyJIMpPOBATH ONpeAe/IeHre bubnmnoreka [{IOK

KBanpaTHbie KOpHU

u3 yncna. [lonstue
00 uppanroHaTbHOM
yucie. JlecaTuuHbie
PUOIKCHUS
UPPpAMOHATIBHBIX
YHCel.
JlecCTBUTENBHBIC
yucna. CpaBHEHHE
JIEMCTBUTEIILHBIX
YHCel.

YpaBHeHuUE BUaa

x?> = a. CoiicTBa
apu(pMETHIECKUX

KBaJPaTHBIX KOPHEH.

[IpeoGpazoBanue
YHUCIIOBBIX
BBIPAXKEHUM,
coJiepIKaInux
KBaJ[paTHbIC KOPHU

KBaJIpaTHOTO KOPHSU3 YKCIIa,
apu(PMETHIECKOTO KBaIPaTHOTO
KOPHSI.

IIpumeHATH onepannto
W3BJICYCHUS KBAIPATHOTO KOPHS U3
YKClia, HCHOJIb3YS TpU
HEOOXOJIUMOCTH KAJBKYJIATOP.
OueHnnBaTh KBaIpaTHbIE KOPHU
HEJIBIMU YUCJIAMH U IECATUYHBIMH
TPOOSMHU.

CpaBHMBATh M YHIOPSII0YMBATh
palmoHalbHbIE HUPPAIMOHATbHBIC
YHCIIa, 3aMHCAaHHBIC C TTOMOIILIO
KBaJIPaTHBIX KOPHEM.

Mcene10BaTh ypaBHEHUE X2 = @,
HAXOJUTh TOYHBIC HTIPUOTHKEHHBIC
xkopau npu a > 0.

HUccaenoBars cBOMCTBA
KBaJIpATHBIX KOPHEH, POBOJISI
YHCJIOBBIE SKCTICPUMEHTHI C

https://m.edsoo.ru/7f417af
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UCII0JIb30BAHUEM KAJIBKYJISITOpA
(KkoMIIBIOTEDA).

Jloka3pIBaTh CBOMCTBA
apupMEeTUUECKUX KBaJAPATHBIX
KOpHEH; MPUMEHSTh UX JJIsI
npeoOpa3oBaHus BBIPAKCHHM.
BeInoHATH Mpeodpa3oBaHusd
BBIpXEHUH, COIEPIKAIIUX
KBaJpaTHbIC KOPHU. BeIpaxkaTh
MIEPEMEHHBIC U3 TEOMETPUUYECKUX U
buznyeckux Gopmyi.

BohiyucasiTh 3HaYeHUA
BBIPAXKEHUH, COAEPIKAIINX
KBaJpaTHbIE KOPHU, UCIIONB3YS MIPU
HEOOXOIMMOCTUKAIBKYIIATOP.
Hcnoab30BaTh B X0JI€ PELICHUSA
3a/1a4 3JIEMEHTAPHBIE
NPEACTABJICHUS, CBI3aHHBIE C
npUOTMKEHHBIMU 3HAUCHUSIMHU
BEJIMYUH.

3HAKOMHUTBCS ¢ UCTOpHUeE
pa3BUTHA MAaTEMATUKHU

Yucra U BEIYUCIIEHUS.
CrerneHs ¢ 1EJIBIM
moKasarejeM

CreneHs C 1eNIbIM
MOKa3aTeseM.
CranpaptHas 3anucCh
qyucia.

Pa3mepsl 00beKTOB
OKpY>KaloIIero Mupa

DopMyIMpPOBATH ONPeAeICHUE
CTEIEHHU C LETbIMIIOKA3aTEIIEM.
IIpeacraBasith 3aUCh OOJIBIITNX U
MaJibIX YUCEN

bu6anorexa [JOK

https://m.edsoo.ru/7f417af
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(OT 3JIEeMEHTapHBIX
JaCTHI]
710 KOCMUYECKHIX

B CTaHAapTHOM BuJie. CpaBHUBATH
YHCJIa ¥ BEJIMYMHBI, 3alIMCAaHHBIC C
ucrojp3oBanuem crerneuu 10.

00BEKTOB), Hcnoab3oBaTh 3amuch 4Yucel B
JUTUTENTHLHOCTh CTaHJAPTHOM BUJIEIJISI BhIPAKEHUS
IIPOLIECCOB pa3smMepoB 0OBEKTOB, JJIUTECIBHOCTH
B OKpY’KaroleM MPOIIECCOB B OKPYKAIOIIEM MUPE.
MUpe. ®opmyJHpoBaThH, 3aNIMCHIBATH B
CgolicTBa cTeneHU CUMBOJIMYeCKOM popMme
C LEJIbIM U WITIOCTPUPOBATH NPUMepaMu
NOKa3aTeleM CBOMCTBA CTETICHUC 1IEITBIM
MIOKa3aTeJEM.
IIpumMeHATH CBOMCTBA CTCIICHU
JUTSl IpeoOpa30BaHMsl BRIPAXKEHUH,
COJIEpIKAILUX CTENEHU C LEIbIM
MOKa3aTeJeM.
BbInoJHATH AeHCTBHUS C YHCIIAMU,
3alMCaHHbIMU
B CTAaHJAAPTHOM BUJE (YMHOXEHUE,
JICJICHUE, BO3BE/ICHUEB CTCTICHD)
AnrebGpandeckue KBanpartnsiii Pacno3HaBaTh KBaJIpaTHbBIN bubnuoreka [JOK
BBIPAXKEHHS. TPEXUIIEH. TPEXUIIEH, YCTAHABJINBATD https://m.edsoo.ru/7f417af
KBanpatabiiTpéxuiieH Paznoxenne BO3MOKHOCTb €0 pa3JIO)KEHUs HA 8
KBaJpPaTHOTO MHOXHUTEH.
TpEXUsieHa PackiiagbiBaTh HA MHOKUTEIN

Ha MHOXXHUTCINU

KBaJIPaTHBIA TPEXUJIEHC
HEOTPULATEIBHBIM
JACKPUMHHAHTOM
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5-9 kitaccel (0a30BBIN YPOBEHD)

Anrebpanueckue 15 Anrebpanueckas 3anuchIBaTh anreOpanvecKue bubnuoteka [JOK
BBIPAKCHUSL. apoOk. Jlomyctumble | BeipakeHus. HaxoanTn https://m.edsoo.ru/7f417af
AnrebGpanueckas 3HAYEHUS 00J1aCTh OIpeAeIIeHUs 8
IpoOb EePEMEHHBIX, paIMOHATILHOTO BBIPAXKEHUSI.

BXOJISATIUX BbINOJIHATH YHUCIIOBBIE

B aJireOpanyeckue MOJICTAHOBKH Y BBIYHUCJIATH

BBIPAYKEHUSI. 3HauYeHue ApPoOH, B TOM YHCIIE C

OcHOBHOE CBOMCTBO MOMOIIBIO KAJIbKYJIATOPA.

anredpandecKkon DopMyIMpPOBaTHL OCHOBHOE

npobu. CokpaiieHue CBOICTBO anredbpanyeckoi Apoou u

npobeii. NPUMEHSITh €T0 s

Crnoxenue, npeoOpazoBaHus JpoOeit.

BBIYMTAHMUE, BBINOJIHATE 1eHCTBUS C

YMHOKEHUE U anreOpanyecKuMu IpoOsIMH.

JieJIeHHe [TpumeHsTH Mpeodpa3oBaHuUs

anredpandecKux BBIPKEHU ISl peIlIeHUs 3a1a4.

TpOOei. Bbipa:xaTh nepeMeHHbIE 13

[IpeobpazoBanue dbopmyn (bU3UIECKHX,

BBIPKEHU, T€OMETPUYECKUX, OMUCHIBAIOIIUX

coJlepKaInuX OBITOBBIC CUTYAIIHH )

anredpandeckue

Ipodu
YpaBHeHus u 15 KBanparnoe Pacno3HaBaTh KBaJIpaTHbIC bubnuoreka [JOK
HEPABEHCTBA. ypaBHEHHE. YpaBHEHUSL. https://m.edsoo.ru/7f417af
KBanparnsie Henonnoe 3anucbiBaTh (OPMYJIY KOpHE 8
ypaBHEHUS KBaJIpaTHOE KBaJIpaTHOTO YPaBHEHUS, PeliaTh

ypaBHeHue. opmyna
KOPHEU KBaJpaTHOIO

KBaJApaTHbIC YPABHCHUA —
ITOJIHBIC U HCITIOJIHBIC.
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ypaBHeHUs. Teopema
Buera.

Pemenue ypaBHeHun,
CBOJISAIINXCS

K KBaJPaTHBIM.
[Ipocrenmme
JTpOOHO-
palroOHaJIbHbIE
yYpaBHEHUS.
Penienue TekCcTOBBIX
3a/1a4 ¢ MOMOUIBIO
KBaJIpaTHBIX
YpaBHECHUH

IIpoBoauTh mpocreimme
HCCJIeA0BAHMA KBAJPaTHBIX
YPaBHEHUM.

Pemiats ypaBHEeHUs, CBOASALIMECA
K KBAJIPATHBIM,

C IOMOUIBIO MTpeoOpa3oBaHui U
3amMeHoi nepeMeHHoil. HabaoaaTh
U AHAJM3UPOBATH CBSI3b MEXKIY
KOPHSIMH H

ko3 pUIIMeHTaMH KBaIPaTHOTO
YpaBHEHUS.

dopmyaupoBath TeopeMmy Buera,
a TaKXke 00paTHYIO -Te0peMy,
MPUMEHATH 3TH TEOPEMBI JIs1
peueHus

3ajad.

Pemiath TeKkcTOBBIC 3a1aYN
anreOpandecKuM CrocoooM:
MEPEXOJIUTH OT CIIOBECHOM
(bOpMYITHPOBKH yCITOBUS 3a1a4UK
anredpandecKkor MOJeNn MyTéM
COCTaBJICHUSI YPABHEHUSI; pEILIATh
COCTaBJICHHOE YPAaBHEHHE;
MHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBCS ¢ HCTOpHUE
pa3BUTHUA anreOpbl
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YpaBHEHUS U 13 JIunelinoe ypaBHeHue | Pacmo3HaBaThb JIMHEMHBIE bubnmnoreka [{OK
HEPaBEHCTBA. C IByMsI ypaBHeHust ¢ nBymsinepemMennbivu. | https://m.edsoo.ru/7f417af
Cucrtembl ypaBHEHUI NIEPEMEHHBIMH, €TO Ctpoutsb rpadyku JTUHEHHBIX 8

rpaduK, IpUMEpPHI YPaBHEHHUI, B TOM YHUCJIE

peLIeHUs YpaBHEHUN HUCI0JIb3YH HH(PpOBBIE pecypcehl.

B LIEJIBIX YUCIAX. Pazinuyarh napajsienbHble U

Pewenne cucrem NepeceKarouecs NpsIMbIENIO UX

JIBYXJIMHEMHBIX YPaBHEHUSIM.

YPaBHEHUH C IBYMsI PemaTts cucTeMsbl ABYX JIMHENHBIX

NIEPEMEHHBIMH. YPaBHEHHUI C IBYMSIIEPEMEHHBIMU

[Ipumeps! penieHus MOICTAHOBKOW U CIIOKEHUEM.

CHUCTEM HEJIMHEMHBIX Pemats npocrenme CUCTEMBI, B

YpaBHEHHUI C IByMs KOTOPBIX OJTHOWU3 YPAaBHEHUH HE

NIEPEMEHHBIMHU. SBJISIETCS] IUHEWHBIM.

I'paduueckas IpuBoauts rpadpuveckyro

UHTEpIpeTanus HHTEPNPETALMIO PEIICHUS

YpaBHEHUS C IBYMs YpaBHEHUS C IBYMs IIEPEMEHHBIMU

IEPEMEHHBIMU U Y CUCTEM YpaBHEHUIIC ABYMS

CUCTEM JINHEUHBIX NIEPEMEHHBIMH.

YPaBHEHUU C IByMs PemaTp TeKcTOBBIC 3a12a4U

IIEPEMEHHBIMH. anreOpandyeckum crocooom

Pemenne TekcToBbIX

3a/1a4 C IOMOIIBIO

CHCTEM ypaBHECHUU
YpaBHeHus u 12 Hucnosble d®opMyIMpPOBATH CBOIICTBA bubnuoreka [JOK
HEPABEHCTBRA. HEPABEHCTBA U UX YHCIIOBBIX HEPABEHCTB, https://m.edsoo.ru/7f417af
HepasenctBa CBONCTBA. WJUTIOCTPUPOBATH UX HA 8
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Hepaencrso ¢ ognoun
IIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJTHOMN
IIEPEMEHHOM U UX
peuerne. Cuctemsl
JIMHEUHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHONH UX
peLIeHUE.
N3o6paxkenue
pelIeHUs JIMHEHHOTO
HEpPAaBEHCTBA U UX
CHCTEM Ha YHCIIOBOU
PAMOU

KOOPAMHATHOM IIPSAMOW,

AO0Ka3bIBATHAIT€OPANYECKU.
IIpuMeHATH CBOMCTBA HEPABEHCTB

B XOJ€ pCIICHMWA 3a1a4.

PemaTp IMHENHbIE HEPABEHCTBA C
OJIHOU MEepEeMEHHOM, N300pakaTh
peleHre HepaBeHCTBA Ha YMCIIOBOM

IIPSIMOM.

PemaTh cucTemMbl JTIMHEHHBIX
HEPaBEHCTB, N300pakaTbpellieHne
CUCTEMBbI HEPABEHCTB Ha YHCIIOBOM

IPSAMOWU

DOyHKINH.
OCHOBHBIE TIOHATUL

[TonsiTre pyHKIINUM.
Ob6nactpb
OTIpeJICTICHUS U
MHOKECTBO 3HAYEHUU
byHKIUY.

Crioco0sl 3aaHus
byHKIUH.

I'padux byHKIIHAN.
CaoiicTBa (hyHKIIHH,
X 0TOOpaKeHHE

Ha rpaduke

Hcnoab3oBaTh QyHKIIMOHATIBHYIO
TEPMHHOJIOTHI0 HCHMBOJIUKY.
BoruucasiTh 3HaYeHUs1 PYHKITNMH,
3a1aHHbIX (hopMyTamMu (TIpH
HEO0OXOIMMOCTH UCIIOJIH30BATh
KaJIBKYJISITOP); COCTABJISATH
Ta0AUUbI 3HAYEHUH DYHKITIH.
CTpouTh 1o TOYKaM rpaguku
bynakiuii. ONUCHIBATH CBOWCTBA

GbyHKIIMY HA OCHOBE €€

rpauyecKoro NpeiCTaBICHUSI.
Hcnoab3oBaTh QyHKIIMOHATIBHYIO
TEPMHUHOJIOTHI0 HCUMBOJIUKY.

bubmmoreka IIOK

https://m.edsoo.ru/7f417af
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HccaenoBath npumeps! rpadukos,
OTPAXKAIOLIUX PEAIBHBIEIIPOLIECCHI
u siBiieHus. IIpuBoAMTH NpUMeEpbI
IPOLIECCOB U SABJICHUU C
3a1JaHHBIMU CBOMICTBaMH.
Hcnonb3oBaTh KOMIBIOTEPHbIE
MPOrpamMMblI

JUTSl IOCTPOEHUS IPaQUKOB
GyHKIUN 1 U3YYEeHHs KX CBOMCTB

OyHKIUY.
YucnoBsie GyHKIUN

YreHue 1 mocTpoeHue
rpaduKoB ¢ yHKIIHIA.
[Tpumepsl rpadukoB
byHKIHH,
OTpaXKarouux
peabHbIE MPOIIECCHI.
DOyHKINH,
OTIHMCHIBAIOIIINE
IPSAMYIO U 00OpaTHYIO
IPOTMOPIIMOHATBHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk pyHKIIHH

y = X2

OyHKIUU

y = XZ’ y = X3’
y=vx,y=|x;

rpaguyeckoe

HaxoxuTh ¢ moMoubio rpagpuka
GyHKIMY 3HaYCHHUE OJTHONH3
paccMaTpruBaeMbIX BEJIMYMH 110
3HAYEHUIO JIPYTOM.

B HeclloXKHBIX clTydasiX BIPAXKATh
(opmyJ10i 3aBUCUMOCTD MEXKIY
BEJIMYMHAMH.

OnucpIBaTh XapakTep U3MEHEHUS
OJIHOW BEJIMYHMHBIB 3aBUCUMOCTH OT
W3MEHEHUS IPYTOMu.

Pacno3naBaTthb BUbI N3y4a€MbIX
¢bynkiuii. [loka3bpiBaTh
CXeMaTH4YeCKH IOJIOKECHUE Ha
KOOPJIMHATHOM TNIOCKOCTH
rpadukoB QpyHKUMI Buga: y = X%,y
=x3,y =vVx,y = |x|.
Hcnonb30BaTh (PyHKIHOHAIBHO-
rpaguyeckue

bu6anorexa IIOK

https://m.edsoo.ru/7f417af
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pelIeHrEe ypaBHEHU T
U CUCTEM YpPaBHEHUMU

NpeACTABJICHU Ul PELICHUA U
VCCJIENOBAHUS YPABHEHU N UCUCTEM
YPaBHEHUM.

IIpuMmeHnsaTs nudpoBbie pecypchbl
JUTSl IOCTPOEHUATpadUKOB

byHKIMH

IToBTOpEHUE N
000011eHNEe

IToBTOpEHUE
OCHOBHBIX TOHSTUH U
METOJI0B KypcoB 7 u 8
KJIacCOB, 0000IIIeHNE
3HAHUU

Bri0upaTh, IPUMEHATD,
OLICHUBATH CIOCO0OBI CPABHEHMS
4yuCell, BBIYUCICHUH,
npeoOpa3oBaHU BRIpAKEHUH,
pellIeHUsTypaBHEHMUIA.
OcymecTBJIAATh CAMOKOHTPOJIb
BBITIOJIHSAEMBIX IEUCTBUHN U
CaMOIIPOBEPKY Pe3yibTaTa
BBIYHMCIICHUH, TTPpe0Opa30oBaHUA,
MTOCTPOCHUM.

Pemats 3a1aumn U3 peajbHOM
JKM3HH, IPUMEHATH
MaTeMaTHYEeCKUE 3HAHUS JUIs
pelIeHus 3a1a4 U3 Ipyrux
IIPEIMETOB.

Pemathb TeKCTOBBIE 3a1a4M,
CpaBHUBATh, BLIOUPATHCIOCOOBI
pelLIeHus 3a1a4u

bu6anorexa LIOK

https://m.edsoo.ru/7f417af

8

OBIEE
KOJIMYECTBO
YACOB IO
ITIPOTPAMME
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5-9 kitaccel (0a30BBIN YPOBEHD)

JECATHYHBIE TPOOH.
Bzaumuo
OJHO3HAYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JICUCTBUTEIIHLHBIX
YHUCEJI 1 MHOKECTBOM
TOYEK KOOPAUHATHOU
PSIMOI.

YHCJIa TOYKAMUAKOOPIUHATHOM
IIPSIMO.

3anuchiBaTh, CPABHUBATH U
yIOpSAA0YNBaATH
JIEVCTBUTEIILHBIE YHCIIA.
BbINOJIHATH, COUeTast yCTHBIE U
MMACbMEHHBIE TPUEMBI,
apupMeTHUecKue 1eHCTBHS C
palMOHATbHBIMH YHCIIAMU;
HAXOJAUTh 3HAUYCHUS CTETIEHEN C

9KJIACC
HaunmenoBanue KomnuecTBo OcHoBHOE OCHOBHBIE BU/JIbI DIIEeKTPOHHBIE
paznena(Temsbl) Kypca 4acoB CozlEpIKaHUE JEATENEHOCTH 00 yJarOIAXCS] (ungpossle)
oOpa3oBaTeyibHbIC
peCypChl

Yucna 1 BBIYUCIICHUS. 9 PannonanbHbie Pa3BuBath npeacraBieHus o Bu6moreka IJOK
JlelficTBUTENBHBIC yucna, YUCIIax: OT MHOKECTBA https://m.edso0.ru/7f419d0
yucna UppaloOHaIbHBIC HATYpPANbHBIX YMCEN 0 MHOXeCTBa |8

4yucia, KOHEYHbIE U JIEUCTBUTEIILHBIX YHUCEII.

OECKOHEUHbIE O3HAKOMUTBCSA C BO3MOKHOCTHIO

JeCATUYHBIE APOOH. MIPEJCTABJICHUS AEHCTBUTEIBHOTO

MHoxecTBO qrclia Kak 0€CKOHEUHOMN

JNEUCTBUTEIIBHBIX NECATUYHON TPOOH, IPUMEHSATD

uucen; JECATUYHBIC TPUOINKEHUS

JNEUCTBUTEIIbHBIC paLMOHAIBHBIX U UPPALMOHAIBHBIX

YyuCila Kak YuCell.

OECKOHEYHBIE N300paxaTh ACHCTBUTEIbHbBIC
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CpaBHenue
JIEACTBUTEIIbHBIX
YHCEll,
apupMeTHIECKHE
JNEUCTBUSA

C ICMCTBUTEJIbHBIMU
YUCTIAMU.
[Tpubnuxénnoe
3HAYCHHUE BEJIMYUHBI,
TOYHOCTb
MPUOIMKECHUS.
OkpyriieHue 4ucen.
[Ipukuaka u oneHka

LEJIBIMU NTOKA3aTENSIMU U KOPHEH;
BBIYHMCJIATH 3HAUCHUS YUCIIOBBIX
BBIPAKCHU .

IHony4yurs npeacraBjieHue o
3HAYUMOCTH JIECTBUTEIBHBIX
YHUCEN B MPAKTUYECKOU
JEATEIIbHOCTUYEIIOBEKA.
AHAJIM3MPOBATH H 1eJIATh
BBIBO/JIbI O TOYHOCTH
npUOTMKEHUS 1EUCTBUTEIILHOTO
qucIia py pelieHuu3aaay.
OKpyrasiTb A1€iCTBUTEIIbHBIC
YKCIIA, BBIMOJIHATH NPUKUIKY

pe3yJbTaTOB pe3yJibTaTa BIYUCICHUHN, OIIEHKY
BBIYKCJICHU U 3HAYCHU YHUCIIOBBIX BBIPAKECHUM.
3HAKOMHTBCSH ¢ HCTOPUEH
pa3BUTHSI MATEMATUKU
YpaBHeHUS U 14 JIuneriHoe OcBauBarth, 3alIOMUHATH U bubnuoreka [IOK
HEPaBCHCTBA. YpaBHECHUE. NMPUMEHATH rpagpuyecKueMeTOAbl https://m.edsoo.ru/7f419d0
YpaBHCHHUS C OIHOH Pemenue ypaBHeHuii, | Ipu pELICHUU YPABHECHUN, 8
NePEMCHHOM CBOALMXCS HEPABCHCTB U UX CHCTEM.
K JIMHCWHBIM. Pacno3HaBaTh 11ebie U JPOOHBIS
KBagpatHoe YPaBHEHHUS.
ypaBHEHHUE. PemiaTp iuHeliHbIC U
Pemenue KBA/IpaTHbIC YPABHEHMS,
YpaBHCHUH, YpaBHEHMSI, CBOJSAIIMECS K HUM,
CBOJISILIIUXCS npocreiiiire ApooHo-

palMoOHaIbHbIE YPABHECHMUS.
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K KBaJIpaTHBIM.
buxsanpartHsie
YpaBHEHUS.
[Ipumepsl perenus
YPaBHEHUM TPEThEH
Y 4ETBEPTOU
CTEIIeHEN
pa3yoKEeHUEM Ha
MHOKUTEIHU.
Pemenne npo6HO-
paLMOHAIBHBIX
YpPaBHEHUM.
Pemenue TexkcToBbIX
3a7a4
anredpanyeckum
METOJI0M

IIpeasaraTb BO3MOXKHBIE CITOCOOBI
penieHus TeKCTOBbIX3a/1ay,
00CyK1aTh UX M pelIaTh
TEKCTOBBIC 3a]la4ll Pa3HBIMU
croco0amu.

3HAKOMHTBCSH ¢ HCTOPUEH
pPa3BUTHUS MaTEMATUKHU

YpaBHeHuUs U
HEpaBEHCTBA.
Cucrtembl ypaBHEHUI

14

YpaBHEHUE C AByMs
NIEPEMEHHBIMH U €T0
rpaduk.

Cucrema 1Byx
JIMHEHUHBIX
YPaBHEHUNC IBYMS
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CHCTEM JBYX
YPaBHEHUU, OJTHO

OcBauBaTh U NPUMEHATH TPUEMBI
PEIICHUS] CUCTEMBI JIBYX JTMHEUHBIX
YpaBHEHHI C IByMs IEPEMEHHBIMU
U CUCTEMBI JIBYX YPaBHEHUH, B
KOTOPBIX OJTHO YPABHEHHE HE
SBJISIETCS] TUHEHUHBIM.
Hcnonb3oBaTh (PyHKITMOHATBHO-
rpadudecKue npeIcTaBIeHuUs st
pelleHusl U UCCJIeIOBAHNS
YPaBHEHUWH CHUCTEM.
AHAJIM3MPOBATH TEKCTHI 32124,
pemiaTh UX aareopanyecKkum

bubmmoreka IIOK

https://m.edsoo.ru/7f419d0
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U3 KOTOPBIX
JIMHENHOE, a IPyroe —
BTOPOM CTEIICHHU.

CIocoOOM: MepexoauTh OT
CJIOBECHOM (hOPMYITUPOBKU
YCIIOBHS 33/1a4U K alNre0pandecKoi

I'paduueckas MOJIEJIMITYTEM COCTABIICHUS

UHTEpIpeTaIUs CHUCTEMBbl YPaBHEHHUII; peliaTh

CHUCTEMBbI YPaBHEHUI COCTaBJICHHYIO CUCTEMY

C IByMst ypaBHEHUI; HHTEPNPETUPOBATH

NepeMEHHBIMHU. pe3yJibTar.

Pemenne TekcToBbIX 3HAKOMUTBCS ¢ UCTOpHUE

3aja4 pPa3BUTHUS MaTEMaTUKHU

anreOpanyecKkum

criocobom
YpaBHeHUs U 16 Yucnosie Yurarh, 3aIMCHIBATH, IOHUMAThL, | bubmmoreka [JOK
HEPaBEHCTBA. HEpaBeHCTBA U UX MHTEpPNpPeTHPOBAThL HepaBeHcTBa; | https://m.edsoo.ru/7f419d0
Hepasencrsa CBOMCTBA. VCII0JIb30BaTh CUMBOJIUKY U 8

JIuneliHbie TEPMHUHOJIOTHIO. BHIMOJIHATH

HEpPaBEHCTBA npeoOpa3zoBaHusl HEPABEHCTB,

C OJTHOM ITIEPEMEHHOM
U UX pEIICHUE.
CucreMsl THHEHHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHON U UX
pelIeHHue.
KBagpatHbie
HEPABEHCTBA U UX
pelIeHHeE.
I'padpuueckas
WHTEpIIpeTaIus

HCIO0Jb30BaTh 1A
npeoOpa3oBaHUs CBOMCTBA
YHCJIOBBIX HEPABEHCTB.
Pacno3naBaTthb JIMHEHHBIC U
KBaJIpaTHbIC HepaBeHCTBA. Pemarsb
JIMHEWHBIC HEPABEHCTBA, CUCTEMBbI
JUHEWHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB, BKJIIOYAIOIINUX
KBaJI[paTHOE HEPABEHCTBO, U
peuaTth ux; 00CyKIaTh
MOJTy4YCHHBIE PEIICHHUS.
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HEPaBCHCTB U CUCTCM
HEPaBCHCTB C IBYMs1
INEpEMCHHBIMHA

HN300paxkaTth pemieHue
HEPABEHCTBA U CUCTEMBI
HEPABEHCTBHA YHUCIIOBOM IIPSAMOM,
3alUCBHIBATH PEIICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemathb KBaJpaTHBIE HEPABEHCTBA,
UCHOJIb3yArpaduyeckue
IIPEICTABIICHUS.

OcBanBaTh U IPUMEHATH
HEPaBEHCTBA TP PELLICHUH
pa3JIMYHBIX 3a7a4, B TOM YHUCJIE
IPaKTUKO- OPUEHTUPOBAHHBIX

DOyHKIUU

16

KBagpatnunas
bynkums, e€ rpaduk
VICBOMCTBA.
[Tapabona,
KOOPJUHATHI
BEPIITUHBITIAPA0OJIHI,
0Ch CUMMETpUU
napa6onsl. [ paduku
byHKINN:

y =Kkx,
y = kx + Db,
y =k/X,

y=x%y=x3y=vx,
y = [x|

Pacno3naBaTh BUJIbI U3y4aeMbIX
byHKIMH;

WLITICTPUPOBATH CXeMAaTHYECKH,
00BSICHATDH PACIIOIOKEHUE HA
KOOPJIMHATHOM TNIOCKOCTH
rpaduKoB

byukmmii Buga: Y = kx,y = kx +
b,y =k/x ,y = % y=x3y=+x,
Y = | x| B 3aBUCUMOCTH OT 3HAUCHHM
K02 (DUIIMEHTOB; OMUCHIBATH UX
CBOMCTBA.

Pacno3HaBaTh KBaApaTUYHYIO
byHKIHIO 110 PopMmysIe.
[IpuBoaUTH NpUMeEPHI
KBaJIPATUIHBIX 3aBUCHUMOCTEH 13

bu6mnorexa IIOK

https://m.edsoo.ru/7f419d0
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peanbHOM XXU3HU, PUBUKH,
r€OMETPUHU.

BoisiBaASITH 11 0000111aTH
0COOEHHOCTH rpaduka
KBaJApaTU4HOM QyHKIMHK Yy = ax? +
bx + c.

Crpoutsb u nzodpaxarb
cxeMaTH4ecKH rpaduxu
KBaJAPATUYHBIX ()YHKIIHH,
3a1aHHBIX (OpPMYJIaMH BUJA
y=ax,y=ax+qy=ax+p)?y
=ax®+ bx +c.

AHAJIN3UPOBATH U NPUMEHSATH
CBOIiCTBA N3YUYEHHBIX (YHKITUH
JUTSL UX TIOCTPOEHUSI, B TOM YHUCIIE C
MTOMOIIIBIO IIU(PPOBBIX PECYPCOB

YucioBbIe
[IOCJIEN0OBATEIHLHOCTH

15

TloHgaTHE YnCITOBOU

ITOCJICOBATCIIBHOCTH.

3ananue
MOCIIE/IOBATEIBHOCTH
PEKYpPpPEHTHOM
dbopmyoii u
dbopmyoi N-ro
YJICHA.
Apudmernueckas u
reoMeTprudecKas
IPOTPECCHH.

OcBaunBaTh 1 NPUMEHSATH
WHJICKCHbIE 0003HAYEHUS, CTPOUTH
pevyeBble BHICKA3bIBAHMS C
UCII0JIb30BAHUEM TEPMUHOJIOTHH,
CBSI3AaHHOM C MOHSITUEM
MOCJIEI0BATEILHOCTH.
AHaau3upoBatb Gopmyny N-ro
YjieHa MOCJIeI0BATEIbHOCTH WU
PeKyppeHTHY0 Gopmyity

U BBIYUCJIATH YJICHBI
MOCJIeJ0BAaTEIbHOCTEH, 3aJaHHBIX
TUMU (popMyramu.

bubmmoreka IIOK

https://m.edsoo.ru/7f419d0
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®opmyiisl N-TO YiIeHa
apupMeTHIECKON 1
F€OMETPUUYECKOU
IIPOTPECCUN, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHne 4ieHOB
apupMeTHIECKON U
F€OMETPUUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOPJAUHATHOU
IIJIOCKOCTH.
JInHEenHbIN U
JKCIIOHEHIIUAIbHbIN
pOCT.

CiioxHbI€ MPOLEHTHI

YcranaBiuBaTh 3aKOHOMEPHOCTh
B IOCTPOCHUU
MOCJIEI0BATEIILHOCTH, €CIIH
BBINTMCAHBI IEPBbIE HECKOIBKOEE
YJIEHOB.

Pacno3HaBaTh apudMeTHIECKYIO U
F€OMETPUUECKYIONIPOTPECCUU TIPU
pa3HbIX crioco0ax 3a/1aHusl.
PemaTsp 3a/1aun ¢ UCMOJIB30BAHUEM
dbopmyn N-ro wieHa
apupMEeTUIECKON U
r€OMETPUUYECKOM ITPOTPECCU,
CYMMBIIIEPBBIX N YJICHOB.
N300paxaTh WiCHBI
MOCJIEI0BATEIBHOCTH TOUKAMHUHA
KOOPJIMHATHOM IUIOCKOCTH.
PaccmarpuBarts npuMepbl
NMPOUECCOB U SIBJIEHUNUN3 peabHON
KU3HH, WUTIOCTPUPYIOIIUE
U3MCHEHHE B  apu(MeTHIEeCKOM
IIPOTPECCUU, B TEOMETPUUECKOU
IPOTPECCUH; N300paKaTh
COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpaduvecku.

Pematn 3aga4m, CBsI3aHHBIC C
YUCJIOBBIMU
MOCJIEIOBATEIILHOCTSAMU, B TOM
YUCIIe 3aJ]a41 U3 PEATIbHOW JKU3HHU C
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UCI0JIb30BaHUEM LIU(POBBIX
TEXHOJIOTUH (PJIEKTPOHHBIX TAOJIUII,
rpaduyecKoro KajabKyJsaTopa u
T.IL.).

PemaThb 3a1auM Ha CJIOKHEBIC
MPOIICHTHI, B TOM YHUCIIE 3a7a4H U3
peanbHOM MPaKTUKH (C
HCIIOJIb30BAHUEM KAIBKYIISITOPA).
3HAKOMHTBCH ¢ HCTOpPUEH
pPa3BUTHUS MaTEMaTUKHU

[ToBTOpEenue,
000011IEeHNE,
cucTeMaTu3aIus
3HAHUM

18

Yucaa u
BBIYHCJIEHHS
(3amuck,cpaBHEHUE,
JIEHUCTBUS C
JEUCTBUTEITLHBIMU
YHUCJIaMH, YUCIIOBAS
npsiMasi; MPOLICHTHI,
OTHOIICHMUS,
IPOTOPIINH;
OKpYTJICHHE,
npuOIMKEeHHE,
OIICHKA; PEIICHUE
TEKCTOBBIX 33/1a4
apu(pMETHIECKUM
crIocooom)

OnepupoBaTh NOHATHSIMH:
MHOECTBO, MTOJMHOXECTBO,
orepanuy HajJ MHOKECTBAMU;
HCMO0JIb30BaTh Tpaduueckoe
Ipe/ICTaBIeHNE MHOXKECTB JIJIs
OTHMCAaHMSI PEeaTbHBIX MPOIIECCOB U
SIBIICHUM, TIPU PEIICHUU 33724 U3
JIPYTUX Y4eOHBIX MPEIMETOB.
AKTYyaJIM3upoBaTh
TEPMUHOJIOTHI0 1 OCHOBHbIE
AeHCTBUS, CBSI3AHHbIE C YUCJIAMM:
HATypaJIbHOE YUCJI0,IIPOCTOE U
COCTaBHOE 4HCJIa, IEIUMOCTb
HATypaJIbHBIX YUCEJN, MPU3HAKU
JEJTUMOCTH, IIEJI0€ YUCII0, MOYJIb
YqHciia,00bIKHOBEHHAS U
JeCATUYHAs APOOU, CTAaHJAPTHBIM

bu6anorexa IIOK

https://m.edso00.ru/7f419d0
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BUJ| YMCIIa, apU(PMETHUECKUI
KBaJpaTHBIA KOPEHb.
BBINOJIHATL JeHCTBUA,
CPAaBHUBATH M YNIOPAA0YHMBATH
4yucia, IpPeACTaBIATh YUCHIa Ha
KOOPAMHATHOM IIPSIMOU, OKPYIJISITH
YHUCJIa; BBINOJHATH NPUKHIKY H
OLIEHKY PE3YJIbTaTa BIYUCIICHU.
PemiaTp TeKCTOBBIE 3a1a4U
apuPMETHIECKUM CIIOCOOOM.
Pemath npakTuyeckue 3a1a4u,
CoZiepIKalllie MPOUEHTHI,JOJIH,
4aCTH, BBIPAKAIOLINE 3aBUCUMOCTH
CKOpPOCTb — BpEMsI — PAaCCTOSIHUE,
I[EHA — KOJIMYECTBO — CTOMMOCTS,
00bEM paboThl — BpeMs —
IIPOU3BOAUTEIILHOCTD TPYyAQ.
Pa30uparts peanbHbIC )KU3HEHHbIC
CUTYyallUH,
(opMyMpoBaTh UX Ha SA3bIKE
MAaTEMaTHKH,
HAXOAMTh PEILICHUE, IPUMEHSA
MaTeMaTHUYEeCKHUM arapar,
HHTEePIPETHPOBATH PE3yJIbTAT

Auredpanuyeckue
BbIpa’KeHUS
(mpeobpa3zoBaHue
anreOpanyecKux

OnepupoBaTh NOHATHAMU:
CTEIEHb C ILIEJIBIM MOKa3aTeeM,
apupMeTHUEeCKUN KBaAPATHBIM

bu6anorexa [JOK
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BBIPaXCHU,
JOIyCTUMBIE
3HAYCHMUS)

KOPEHb, MHOTO4JICH,
anreOpanyeckas 1po0b, TOXKIECTBO.
BbBINOJIHATL OCHOBHBIE 1€MCTBHUS .
BBITIOJIHSITH Pacy€Thl Mo popMyam,
npeoOpa3oBbIBaTh LENbIE, IPOOHO-
palvoHaIbHbBIE BEIPAKEHUS U
BBIPQ)XCHUS C KOPHSMU,
peanu30BBIBaTh PA3I0KEHUE
MHOT'OYJIEHA HA MHOXUTEJIN, B TOM
YHCJIe C UCIIOJIb30BaHHEM (HOPMYII
Pa3HOCTH KBaIPAaTOB U KBajipaTa
CYMMBI ¥ Pa3HOCTH; HaXOUTh
JOIYCTUMBIE 3HAYCHUS
NepPEeMEHHBIX JJIs TPOOHO-
palMOHAIIbHBIX BHIPAKEHUH,
KOpPHEH.

MopeaupoBaTh C TOMOIIBIO
dbopmys peanbHbIE IPOLIECCHI

U SIBIICHUS

DyHKIUMN
(mocTtpoeHue,
CBOMCTBA U3Y4YEHHBIX
dynxumit;
rpadugeckoe
pelieHue

YPaBHEHUU U UX
CUCTEM)

OnepupoBaThb NOHATHUAMM:
byaknus, rpapuk GyHKINH,
HyTU QYHKINU, TPOMEKYTKU
3HAKOTIOCTOSTHCTBA,

MIPOMEKYTKH BO3pacTaHUs,
yObIBaHUs1, HAUOOJIbIIIEE U
HauMEHBIIIee 3HaYCHUS (QYHKITHH.
AHaJIN3UPOBATh, CPABHUBATD,
00CyK1aTh CBOMCTBA

bu6aunorexa [IOK
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(GyHKUUH, CTPOUTH UX FPAPUKH.
OnepupoBaTh NOHATHAMU
npsiMasi IpOMOPLUOHATBHOCTbD,
oOpaTHasi IPOMOPIHUOHAIBHOCTD,
auHeHas QyHKIuUs,
KBaJpaTu4yHas QyHKIus, napadona,
runepoora.

Hcnoab3oBath rpapuku s
OITPEJICIICHUS] CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEH, IS
pelIeHus 3aa4 u3 APyrux
y4eOHBIX IPEIMETOB U PEATLHOM
KU3HU; MOJEJTHPOBATH

C IOMOIIBIO TpaUKOB peanbHbIe
MIPOLIECCHI U SIBICHUSI.

Boipaxats ¢popmynamu
3aBUCUMOCTH MEXIY BETUYNHAMHU

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102
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OEJAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA -
«'EOMETPUS» B /-9 KIIACCAX

HOACHHUTEJIBHAA 3AITMCKA

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[eiIOB IIKOJIbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH LeIbi0 00ECIEeYUTh U3yYEHUE CBOMCTB U pa3MepoB (UIYyp, UX OTHOLICHUUA U
B3aMMHOE PAacCIIOJIOKEHHE, OINHUPACTCSd Ha JIOTMYECKYIO, [OKA3aTEIbHYIO JIMHHUIO.
[leHHOCTh U3YyuYEHHsS] TEOMETPUM HAa YPOBHE ©OCHOBHOIO o00IIero o00pa3oBaHUs
3aKJII0YaeTCsl B TOM, 4YTO OOYYalOmUMCS YYUTCS TMPOBOJUTH JOKa3aTeJIbHBIC
pacCyXJeHUsl, CTPOUTH JIOTUYECKHUE YMO3aKJIIOUYEHHUS, JOKA3bIBATh HCTUHHbBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATH CBOWMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoii 1EHHOCTBIO M3Y4YEHHS] TEOMETPHUHU SBIACTCS HCIOJIb30BAaHUE €€ Kak
WHCTPYMEHTA NPU pPEIICHUHM KaK MaTeMaTHUYeCKUX, TaK M TMPAKTUUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peaIbHON KU3HU. OOydaronIuiics MOJDKEH HAyYHUThCSl ONPEeTUTh
r€OMETPUYECKYI0 (PUTYpy, OMHUCATh CIOBaMH JaHHBIM 4YepTEX WU PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIbHOTO YYacTKa, pacCyUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenss unum TpebdyeMmble pa3Mepbl rapaxa isi aBTOMOOWIISL. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMCIWTENbHAS JIMHUS B H3y4YeHUM reomerpuu. [lpm pemenun 3amad
PAKTUYECKOTO XapakTepa OOYy4alolUMHCsS YYUTCS CTPOUTH MaTEMaTHYECKHUE MOJIETU
peabHbIX JKU3HEHHBIX CUTYallui, IPOBOJUTHh BBIYUCICHHUS U OLIEHUBATH aJJI€KBATHOCTh
MOJIYYEHHOTO pe3yJIbTaTa.

Kpaiine BaxkHO mNOMYEPKUBATH CBSI3UM TEOMETPUU C JAPYTUMH  Y4EOHBIMU
npeIMeTaMi, MOTHBHUPOBATh HCIIOJI30BATh OMPEICICHHUS T€OMETPUYECKUX GUryp u
MOHSITHI, JEMOHCTPUPOBATH MPUMEHEHUE MOTYYEHHBIX YMEHHUIM B (PU3HUKE U TEXHUKE.
Oty cBa3u Hambojee SpKO BUAHBI B Temax «Bektopw», «Tpuronomerpudeckue
COOTHOIICHU», «MeToj koopauHat» u «Teopema [Iudaropay.

VYyeOnbiii kypc «['eomeTpus» BKIIOYAET CIEAYIOMINE OCHOBHBIC Pa3feibl
conepxkanus: «I'eomeTpuueckue (GUTYPHI U KX CBOMCTBAY, «I3MepeHne reoMeTpuIecKux
BEJIIMUYMH», «/[eKapTOBBI KOOpAMHATBI Ha IUIOCKOCTH», «BekTopb», «/IBMKeHUs
miockocTny, «IIpeobpazoBanus MOIO0U».

OO0miee 4ymciIO 4YacoB, PEKOMEHJIOBAHHBIX JUIsl M3Y4YeHUsI Y4eOHOro Kypca
«"eometpus», — 204 gaca: B 7 wimacce — 68 gacoB (2 yaca B Hezenio), B 8 kimacce — 68
qacoB (2 yaca B Hezelno), B 9 kiacce — 68 yacoB (2 Jaca B HEJIEIIO).

88



denepanpHas pabodas mporpamma | Maremaruka. 5-9 kiaccol (0a30BbIi yPOBEHB)
COJEP/KAHUE OBYUEHUA
7 KIIACC

Hauanbnbie nonsaTus reometpun. Touka, mpsiMmasi, OTpe30K, JIyd. YTrou. Buasl yrios.
BeprukaneHble M cMexHble yribl. buccekrpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapannenbHOCTD U NEPIEHIAUKYIISIPHOCTD IPSIMBIX.

Cummetrpuunbie Qurypsl. OCHOBHBIE CBOMCTBA OCeBOW cuMMeTpuu. lIpumepsi
CUMMETPHUHU B OKPYKAIOIIEM MUpE.

OCHOBHBIE TOCTPOEHMS C MOMOILUBIO IIUPKYJIS U JIMHEWKH. TpeyronbHuk. BeicoTa,
MeauaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PAaBHOCTOPOHHUI TpEyToIbHUKUA. HepaBeHCTBO TpeyrobHUKA.

CBolicTBa M TpHU3HAKU PaBHOOEIPEHHOro TpeyrojbHuka. llpusHaku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U TPU3HAKK NapajuieNbHbIX NpAMBIX. CyMMa yIJIOB TpEyroJbHUKA.
Breuinue yriel TpeyroibHUKA.

[IpsMoyronbHblid  TpeyroabHUK.  CBOWCTBO  MEOUaHbl  MPSMOYTOJIBHOIO
TPEyroJibHUKa, MPOBEAEHHOW K TunoTeHyse. lIpu3Haku paBeHCTBa INPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpaMOyTroiapHbIi TpeyronsHuK ¢ yriom B 30°.

HepaseHncTBa B reoMerpuu: HEPaBEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa o O0JIbIlIeM yTJie U OoJblliel CTOPOHE TpeyroibHuKa. [leprnenaukymsp
Y HAKJIOHHAas.

I'eomerprueckoe mecto Touek. buccekrpuca yriia u cepeIUHHBIN NEPIEHIUKYIISP
K OTPE3KYy KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYT, XOpJla U TUAMETP, UX CBOICTBA. B3anMHOE pacmoiioxeHue
OKpy)KHOCTH W mnpsimMoi. KacatenbHas M cekymas K OKpPYXKHOCTH. OKpYX HOCTb,
BIIMCAHHAs B yroJl. BricaHHas u onuvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYereipéxyronpauku. llapamnenorpamm, ero mpu3Haku U CBOWcCTBA. YacTHbIE
CIIy4ad apajijIeiorpaMMoB (TIPSIMOYTOJILHUK, pOMO, KBaJIpaT), MX MPU3HAKN U CBOMCTBA.
Tpanenus, paBHoOOKast Tpamnenus, e€ CBOMCTBa U Mpu3HaKku. [IpsMoyronpHas Tpanenus.

Merton yaBoenust meauansl. Llentpanbaas cumMmerpus. Teopema @aneca u reopema
O NPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue NTMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHuUKa.

ITonobue TpeyroapHHKOB, Kodhduiment moxaodbus. Ilpu3Hakum momoOus
TPEYroJlbHUKOB. [IpruMeHeHue mogo0us nMpyu pemeHny MPaKTUYECKUX 3a71a4.

CpoiicTBa Tmomaneit reomerpuueckux Quryp. DopMynbl ais  TUTOMIAAH
TpEeyroibHUKa, NapaienorpaMmma, pomdba u Tpaneuuu. OTHOLIEHUE IUIOLIAJEH
MoA0OHBIX QUTyYp.

Breruncnenue rmmoniaaed TPEYyroJIbHUKOB W MHOTOYTOJIBHMKOB Ha KJIET4aTOM
Oymare.
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Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemieHUn
IIPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIJIa MPAMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO. TpUrOHOMETpUYECKHE (PYHKIUU YIIJIOBB
30°, 45° n 60°.

BrnucanHble M LEHTpPAJIbHBIE YIUIBI, YIOJI MEXAY KAacaTeJIbHOM M XOPAOW. YTIIBI
MEKy XOpAaMU U CEKyIIUMU. BrimcaHHbIE M OMMCAHHBIE YETBIPEXYTOJBbHUKN. B3anMHoOe
pacnonoxeHue ABYX OKpykHocTed. Kacanue okpyxHocTed. OOImMe KacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYIIbI IPUBEACHHUS.

Pemenue TtpeyronbHukoB. TeopeMa KOCHHYCOB U Teopema CUHYCOB. Perienue
NPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmogodusi. [lomo6rue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeAeHUH OTPE3KOB XOPH, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYIIIHNX, TEOpEMa O KBaJIpaTe KacaTeIbHOM!.

Bekrop, nimHa (MOIyJib) BEKTOpPA, COHANIPABIEHHBIE BEKTOPBI, TPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ| BEKTOpamMu. PazjoxeHune BEKTOpa IO [JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunatel Bektopa. CkansipHO€ MPOU3BEICHUE BEKTOPOB, IMPUMEHEHUE IS
HAXOKJICHUSI JJIUH U YTJIOB.

JlexkapTOBbl KOOPAMHATHI Ha IIJIOCKOCTH. YPABHEHUSA MPSIMOW MU OKPYKHOCTHB
KOOpJIMHATAaX, MEPECEYCHUE OKPYKHOCTEM M MpsAMbIX. MeToq KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. [[JTMHA OKpYXHOCTH. ['pamycHas u paguanHas mMepa
yria, BBIYUCIIEHUE JUIMH AYT OKpYykHOcTel. [momanp kpyra, cekropa, CErMEHTa.

JIBUKEHUST TUIOCKOCTH U BHYTPEHHHE CHUMMETpUU (Quryp (3dJIeMEeHTapHbIC
npeactasienus). [lapannensueiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATHBI

IIpeameTHple pe3ynbTaThl OCBOCHHMS MPOrpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJacce:

Pacrio3HaBaTh M3y4eHHBIE TEOMETPUYECKHE (PUTYPHI, OMPENEIATh UX B3aWUMHOE
pacmoyioKeHne, M300pakaTh T'EOMETPUYECKHE (QUTYPHI, BBITIONHITH YEPTEKHU
10 YCJIOBUIO 3a/1aun. M3MepsITh JMHEWHBbIE W YIJIOBbIE BEIWYMHBL. Pemiars 3agadu Ha
BBIUMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyr0 OLEHKY JMHEWHBIX U YTJIOBBIX BEJIIMYMUH MPEIMETOB B pEabHOU
KU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznuuars pa3Mepbl 3THUX OOBEKTOB
10 TOPSIAKY BEJIMYMHBI.
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CtpouTh 4epTERU K TEOMETPUUECKUM 3a1a4aM.

[lonp30BaThCs NpU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, UCIIOJIb30BATh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPU PEILIEHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHHS C HCIOIb30BAHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCs  MpU3HAKAMM  PABEHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJBHUKOB,
CBOWCTBOM MEIUaHbI, MPOBEAEHHOW K TUIIOTEHY3€ NPSAIMOYIOJIBHOTO TPEyroJIbHUKA,
B PELIEHUN F€OMETPUUYECKUX 3a]au.

Onpenensate MapajuIebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpas3yer
¢ HUMHM cekymas. Onpenendars MapajuleIbHOCTh MPSMBIX C ITOMOIIBIO pPABEHCTBA
PacCTOSIHUN OT TOYEK OJHOM MPSAMOM 0 TOUEK APYTrOU MPSIMOM.

Pemath 3a1aun Ha kieT4aTon Oymare.

[IpoBOAUTH BHIYUCIECHUS W HAXOJUTh YUCJIOBbIE U OYyKBEHHbIC 3HAUECHMS YTJIOB
B TEOMETPUYECKMX 3aJayax C HCIOJb30BAHHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIbHUKOB, CBONCTB yIJOB, OOpa3oBaHHBIX TMpPU TMEPECEUCHUH JIBYX
napajuieJIbHbIX MPSAMBIX CEKyLIEH. PemaTh npakTH4ecKre 3a1a4i Ha HaXOKJIEHUE YTIIOB.
Brnanerp mNOHATHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAENATh
OMCCEeKTPUCY yIJla U CEPEIUHHBIN EPICHIUKYIISP K OTPE3KY KaK TeOMETpUUYECKIEe MeCcTa
TOYEK.

@opMynupoBaTh ONPEACICHUS OKPY)KHOCTH U Kpyra, XOpAel U JuaMerpa
OKPY>KHOCTH, II0JIb30BAThCSI UX CBOWCTBAMHM. YMETh IIPUMEHATb 3TH CBOMCTBA IIPU
peleHnH 3a1ay.

BitazeTs MOHATHEM OIMCAHHOU OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. [losb3oBatrbesd (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA
[IEPECEKAIOTCA B OHOM TOUYKE, U O TOM, YTO CEPEAUHHBIC NIEPIICHAUKYJIIAPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAIOTCA B OJTHOU TOYKE.

Bnagers moHsTMEM KacaTeIbHOM K OKPYXKHOCTH, MOJIb30BAaThCA TEOPEMOKMO
NEPIEHIUKYIAPHOCTU KacaTeIbHON U paauyca, IPOBEIEHHOIO K TOYKE KaCaHHUs.

Ilonp30BaTbCsA NMPOCTEHIIMMHM TF€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh KX
MPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHUSA C IIOMOIUBI0 LUPKYJIS U
JIMHEHKHU.

IIpeameTHple pe3yabTaThl OCBOSHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 KJacce:

Pacno3znaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI, TIOJIb30BAThCS
MX CBOWCTBAMHU IIPU PEIICHUN I'€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUEHUs MEAMaH TPeyroJibHHKA (LEHTpa Macc)
B PEILICHUU 3a7a4.

Bianete nmoHsiTHEM CpelHEN JIMHUU TPEYTrOJIbHHUKA W TPANEUWH, NMPUMEHATH UX
CBOWCTBA IPU PELICHUU reomMeTpruueckux 3anaad. [lonp3oBarecs Teopemon daneca
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U TEOPEMOU O IPONOPLUMOHAIBHBIX OTpE3KaX, IPUMEHATb UX I PELICHUS
[IPAKTUYECKUX 3a/1a4.

[IpuMeHsAT, npu3HaKW MNOA00US TPEYrOJbHUKOB B PELUIEHUU TIE€OMETPUUYECKUX
3a/1au.

[lonb3oBaTbcst Teopemoirt Iludaropa gnst pemeHuss TreOMETPUUYECKUX U
MpakTH4eCKuX 3anad. CTpOUTh MATEMAaTUYECKYIO MOJENb B NPAKTUYECKUX 3aJayax,
CaMOCTOSTEIBHO J€J1aTh YePTEX U HAXOAUTH COOTBETCTBYIOIIUE JIJINHBI.

BiiageTs noHATUAMU CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOIrO yIila IPsIMOYIOJIbHOIO
TpeyrojibHuKa. I[101630BaThCs dTUMU NMOHATUSAMMU JUIS PELICHUS TPAKTUYECKUX 3a1a4.

Boruncnars  (pa3nuuHbIMU  CIOCOOaMH) IUIOMIA[b TPEYTrOJAbHUKA W IUIOIIAIN
MHOTOYTOJIbHBIX (pUryp (MOJB3ysACh, I/lI€ HEOOXOAUMO, KaJlbKynaTopoM). IIpumMeHsaTsH
IIOJIy4YCHHBIE YMEHUS B IIPAKTUYECKUX 3a1a4ax.

Biianets NOHATUAMU BIOMCAaHHOTO W LIEHTPAJIBHOIO YIJla, UCIIOJIB30BATh TEOPEMBI
O BIMCAHHBIX yTJax, Yrilax MexAy XopJaMu (CeKyIIMMU) U yTiie MEXIy KacaTeabHOl 1
XOpJIOU MPU PELICHUHA T€OMETPUYECKUX 3aaY.

Bianetp DNOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, MPUMEHITh CBOWCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELLICHUH 3a/a4.

[IprMeHATh OTy4YEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIU
UL 3a7a4  pEAJbHOM JKU3HU M IIPOBOJUTH COOTBETCTBYIOIIME  BBIYUCIICHUS
C IpPHUMEHEHHEM I0J00MsI U TPUTOHOMETpUU (HOJB3YSACh, I/A€ HEOOXOAUMO,
KaJIbKYJISITOPOM ).

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS TPOTPaAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kJacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3TUYHBIE DJIEMEHTHI MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pEelIeHUuEe MPSIMOYTOIbHBIX
TpeyrojbHUKOB»). HaxoauTh (¢ NOMONIBbIO KaJdbKyJSATOpa) JUIMHBI UM YIJIBI JUIS
HETaOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaThcss (popmMynamMu TIPUBEEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM  JUIsl HAXOXKJICHHUS COOTHOIICHWNW MEXIYy TPUTOHOMETPHUYECKUMU
BETTUYMHAMM.

Hcnonb30oBaTh TEOPEMBbl CHHYCOB M KOCHUHYCOB ISl HAXOXACHHUS Pa3THUYHBIX
AJIIEMEHTOB TPEYTObHUKA («pPEIIeHNEe TPEYTOJIbHUKOBY), MPUMEHSATh UX MPHU PEIICHUN
T€OMETPUIECKUX 3a/1a4.

Brnagets monsTHSMU TpeoOpa3oBaHUsS MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX uryp. [lomp30BaThesi cBOMCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMEThH
BBIYHCIISATH JUTMHBI U HAXOAHUTh YTl y TOM00HBIX uryp. [I[puMeHaTs cBOWCTBA TOI00MS
B TPAKTUYECKUX 3aJadaX. YMETh TMPUBOJAWTH MPHUMEPHl MOAOOHBIX (QUTYPB
OKPYXAaIOIIEM MHpE.

[Tonp30BaThCS TEOpEeMaMH O TIPOU3BEICHHH OTPE3KOB XOpI, O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, O KBAJpaTe KacaTeIbHOM.
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[lonbp30BaThCs BEKTOpAMU, OHUMATh UX F€OMETPUUECKUN U (PU3NUYECKUI CMBICIH,
NPUMEHATh MX B pEUICHUU T[EeOMETpUYEeCKMX M (u3nyeckux 3agad. [IpumeHsTh
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB JUI HAXOXKIECHUSA JJIMH U YIJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biianets nOHATUAMU NPABUIBHOTO MHOI'OYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, JJIMHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyla, YMETh BBIYHCIATH IUIOLIALb Kpyra U €ro
yacTen. IIpuMeHsATh noydeHHbIE YMEHUS B IPAKTUYECKUX 3a1a4dax.

HaxoauTe ocu (MM HEHTPBl) CUMMETPUH (DUTYpP, TPUMEHSTH IBUKEHHUS MJIOCKOCTH
B [IPOCTEUIINX CITyYasiX.

IIprMeHATH TOy4YEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTH MaTEMaTUYECKUE MOJEIU
JUIA  3aJa4  peajbHOM JKU3HM M IIPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TMpUMEHEHUWEM MojAo0us U TPUTOHOMETPUYECKUX (YHKIMI (MOJab3ysACh, Tle
HE0OXOAUMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue KomnuecTBo OcHoBHOE OCHOBHBIE BUJIbI DIIEeKTPOHHBIE
pasnena(TeMsbl) Kypca 4acoB coaepKaHue NEATEeIIbHOCTH 00YyUYaroIINXCs (mudpoBbIe)
oOpa3oBaTeyibHbIC
peCYpChI
[Ipocrenimme 14 [Ipocrenmme DopMyJIHPOBATH OCHOBHBIC bubnuoreka [JOK
reOMETPHUCCKHUC r€OMETPHUCCKHE HOHATHS K OIIPEIEICHNU. https://m.edsoo.ru/7f415e
(Hurypsl KX CBOMCTBA. OOBCKTEHL. Pacno3naBaTthb n3y4ycHHBIE 2e
3mepenne MHOroyroiapHuK, reoMeTpuieckue Qurypsl,
TCOMCTPUHCCKIX JOMaHasl. onpeaegasTh UX B3aUMHOE
BEJIMYUH

CMeEXHBIC U
BEPTUKAJIBHBIC YIJIBL.
Pa6ora

C IPOCTEUIITUMU
YepTexKaMH.
N3mepenne
JMHEWHBIXU YTIIOBBIX
BEJIMYHH,
BBIUHCIICHHUE
OTPE3KOBHU YTJIOB

PacCIONOKEHNE, BBINOJHATH
4epTEXK MO YCIOBUIO 3aJa4H.
IIpoBoauTh mpocreime
MOCTPOEHHUSI C IOMOIIBIO LIUPKYJISIU
JIMHEWKMU.

HN3MepsATH TUHEWHBIE U YTIIOBBIE
BEJIMYMHBI TEOMETPUUECKUXU
MPAKTUIECKUX OOHEKTOB.
OmnpeneasiTe «Ha IJ1a3» pa3Mepsl
pealbHBIX 00BEKTOB,

MPOBOAUTH I'PYOYIO OLIEHKY UX
pa3sMepoB.

Pemath 3aj1aun Ha BEIYHCIIEHUE
JUTUH OTPE3KOB U BEJIMUUHYTJIOB.
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Pemare 3a1auu Ha B3aMHOE
PacCIIOJIOKEHUETEOMETPUUECKUX
duryp.

IIpoBoauTh K1accupuUKaLNIO
YTJIOB, BBIYUCJIAATBINHENHBIE U
YTJIOBBIE BEJIMYMHBI, IPOBOAUTH
HEOOXO/IMMBIE T0Ka3aTeJIbHbIE
paccyXIeHHUs.

3HAKOMHTBCH ¢ HCTOPHUEH
pa3BUTHUA T€OMETPUU

TpeyronbHUKH

22

[TonsiTue 0 paBHBIX
TpPEyroJibHUKax U
NIEPBUYHBIE
IpEeACTaBICHUS

0 paBHBIX UTYypaX.
Tpu npuzHaka
paBEHCTBa
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOIICTBO MeIMaHbI
IPSIMOYTOJILHOTO
TPEYroJIbHUKA,
MPOBEAEHHOMN

K TUIIOTEHY3€.
PaBHoOenpennbie u

Pacno3HaBaTh napsl paBHBIX
TPEYrOJbHUKOB Ha TOTOBBIX
yeprexax (C yKazaHuem
MIPU3HAKOB).

BoiBoAUTH CeACTBUS (PAaBEHCTB
COOTBETCTBYIOIIUXAIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.
®opMyTHpPOBATH OIPEIACIICHUS
OCTPOYTOJILHOTO, TYMOYTOJIBHOTO,
IPSIMOYTOJILHOTO,
pPaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB,;
OMCCEKTPHCHI, BBICOTHI, MEAHBI
TPEYTroJbHUKA; CEPETMHHOTO
NEPICHINKYJIISpa OTPE3Ka;
NepUMeTpa TPEYTOJIbHUKA.

bu6anorexa IIOK
https://m.edsoo.ru/7f415e
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PABHOCTOPOHHUE
TPEYTOJbHUKH.
IIpu3Haky u cBOKCTBA
paBHOOEIPEHHOTO
TPEYTOJbHUKA.
HepasencrtBas
TEOMETPUH.
[IpssMoyronbpHbIN
TPEYTrOJIBHUK C YIJIOM
B 30°

®opMyIMpOBaThL CBOWCTBA U
NPU3HAKU PAaBHOOEAPEHHOTO
TPEYroJibHUKA.

CTpoutp ueprexu, pelmarThb
3a/1a4¥ C TOMOLIBIOHAXOXKICHUS
PaBHBIX TPEYTOJILHUKOB.
IIpuMeHATH NpU3HAKU PABEHCTBA
IPSIMOYTOJIHBIXTPEYT OJILHUKOB B
3ajayvax.

Hcnoab3oBaTh UGpOBLIE
pecypchl AJIsl MCCIeI0BAHUS
CBOICTB U3y4aeMbIX QUTYD.
3HAKOMUTHCS ¢ HCTOpHUE
Pa3BUTHS T€OMETPUU

[TapannenvHbie
npsiMbIE, CyMMa yTJI0B
TPEYroJbHUKA

14

[TapannenbHbie
npsIMbIE, UX
CBOMCTBA.

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHUE
yTJIb1,00pa30BaHHBIC
IIPU [IEPECEYEHUN
napaieNbHbIX
MPSIMBIX CEKYIIEH ).
[Ipn3zHax
napajuieIbHOCTH
PSIMBIX Yepe3
PaBEHCTBO

DopMyJIHPOBATH OHATHE
napajuieNIbHbIX NPSIMBbIX,

HAXOJUTb MPAKTHUECKUE TIPUMEPHI.

HM3yuyaTh CBOWCTBA yIJIOB,
00pa30BaHHBIX MPU NIEPECEUCHUN
MapaJuyIeIbHbBIX IPSAMBIX CEKYIIEH.
IIpoBoauTh AJ0Ka3aTEJNBCTBA
MapaJyIEIbHOCTH ABYX MPSMBIX C
MIOMOIIBIOYTJIOB, 00pa30BaHHBIX
IIPY [IEPECEYEHNUN ITUX NPSIMBIX
TPEThEN MPSAMOM.

BouruncJsTh CymMMy yIJIOB
TPEYroJIbHUKA U MHOTOYTOJIbHUKA.

bu6anorexa IIOK
https://m.edsoo.ru/7f415e
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PaCCTOSAHUUOT TOYEK
OJHOU IPSAMOM 110
BTOPOH IIPSAMOM.
Cymma yrnos
TpPEyroJIbHUKA.
Breminue yrisl
TpEyroJIbHUKa

HaxoauTb uncioBbie U OYKBEHHBIE
3HAYEHUS YTIIOB

B TEOMETPUUYECKUX 3a7a4ax ¢
UCIIOJIb30BAHUEM TEOPEMO CyMME
YIJIOB TPEYTOJIbHUKA U
MHOT'OYT'OJIbHHKA.

3HAKOMHTBCH € HCTOPHEH
pa3BUTHUSA T€OMETPUU

OKpy HOCTb U KPYT.
I'eomeTpuueckue
NOCTPOEHHUS

14

OKpyX HOCTB, XOpAa
UJIMaMEeTp UX
CBOMCTBA.
Kacarenbnas

K OKPYKHOCTH.
OKpY>KHOCTB,
BIIMCAHHAs B yTOJI.
ITonsatue o I'MT,
IPUMEHEHHE

B 3a/1a4ax.
buccekrpuca u
CEepEIMHHBIN
NEePHEHIUKYISP

KAaK TEOMETPUUYECKHUE
MeCTa TOYEK.

OKpyX HOCTBb,
ONMCaHHAas OKOJIO
TpPEyroiabHUKA.
OKpyKHOCTb,
BIIMCAHHAs

DopMyIMPOBATH ONPeAeIeHNUS:
OKPYXHOCTH, XOPJIbl, IMAMETPA U
KacaTeJIbHOU K OKPY>KHOCTH.
HM3yuyaTh ux CBOMCTBA, IPU3HAKHU,
CTPOMTh YEPTEXKHU.
HccaenoBarb, B TOM YHCIIE
HCIO0JIb3Ys HH(POBbIE PeCypChl:
OKPYKHOCTb, BIIMCAHHYIO B YT OJI;
LEHTP OKPY>KHOCTH, BIIMICAHHOM B
yI0JI; PABEHCTBO OTPE3KOB
KacaTeJIbHBIX.

HUcnoaw3zoBarb Metoa [ MT s
JI0Ka3aTeJIbCTBA TEOPEM O
nepeceueHrnr OUCCEKTPHUC YTIIOB
TPEYrOJbHUKA U CEPEIMHHBIX
MEPHEHINKYJIIPOB K CTOPOHAM
TpeyrojbHuKac noMmoiso ['MT.
OBJiageBaTb NOHATHUSMU
BIMCAHHOW W ONTUCAHHOM
OKPYXHOCTEU TPEYrOJIbHHKA,

bu6anorexa IIOK
https://m.edsoo.ru/7f415e
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B TPEYTOJIbHUK.
[Ipocrenmmue 3agauun
Ha [IOCTPOCHHUE

HAXOAMThb LEHTPBI ITUX
OKPYKHOCTEM.

PemiaTe OCHOBHBIC 3a/1a4M HA
IOCTPOEHHE: YIJIa, PABHOTO
JAHHOMY; CEPEAMHHOTO
NEPNEHANKYJIIIpa JaHHOTO OTPE3KA;
IIPSIMOM, IPOXOJALIEHN Yepes
JAHHYIO TOUKY U
MIEPIICHAUKYJIIPHOU TaHHON
IPSIMOIL; OMCCEKTPUCHI JAHHOTO
yIiia; TPEYrOJbHUKOB

10 Pa3JIMYHbIM JIEMEHTAM.
3HAKOMUTHCS ¢ HCTOpHUE
pa3BUTHUA T€OMETPUU

[ToBTOpEeHwue, 4 [ToBTOpEHUE U Pemats 3a1a4u Ha MOBTOPEHHUE, bubnuoreka [IOK
00001TIeHe3HAHNH 000011IEeHE WLTIOCTPHUPYIOIINE CBAZHMEIKTY https://m.edsoo.ru/7f415e
OCHOBHBIXIOHSTUN U | Pa3IMYHBIMU YaCTIMU Kypca 2e
METOJIOB Kypca 7
KJjlacca
OBUIEE 68
KOJIMYECTBO
YACOBIIO
I[TPOT'PAMME
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8 KIIACC
HaumenoBanne KomnuecTBo OcHoBHOE OCHOBHBIE BUJIbI DIIEeKTPOHHBIE
pasnena(TeMsbl) Kypca 4acoB coaepKaHue NEATEeIbHOCTH 00YyUYaroIINXCs (g poBkIe)
oOpa3oBaTeyibHbIC
pecypehl
YeThIpEXYTrOIbHUKU 12 [Tapamenorpamm, HN300paxkaTh U HAXOAUTH HA bubnmnoreka [IOK

ETONPHU3HAKU U
cBoyicTBa.HacTHble
cily4yau
napassiesiorpaMMOB
(MPSAMOYTOJIBHUK,
pomO, KBaapar), ux
PU3HAKU U

cBoiicTBa. Tpanenus.

PaBHOOOKas u
PSAMOYTOJIbHAS
TpamneIuu.
Meton yaBoeHHUS
M€EIUaHBL.
LlenTpanbHas
CUMMETPHSI

4epTekax YEThIPEXYTOJbHUKU
Pa3HBIX BUJIOB U UX AJICMEHTHI.
DopMyIMpPOBATH ONpeIeICHUA:
napaiieaorpamma,
npsSMOYTOJbHUKA, poM0a, KBajpara,
Tpaneiuu, paBHOOOKOUTpaeIuy,
NPSMOYTOJIbHOM TpaneunH.
Joka3pIBaTh M HCNOJIbB30BaTh
NPHU pelieHUN 33124 NPU3HAKU U
CBOMCTBa: NapajiesnorpaMmma,
npsIMOYTOJIbHUKA, poM0a, KBajipaTa,
Tpanemnuu, paBHOOOKOUTpaTEInH,
MPSIMOYT'OJIbHOW TPAIeUH.
IIpuMeHATH MeTOA YABOCHUS
MeJIMaHbl TPEYTOJIbHUKA.
Hcnoab3oBaTh MUGPOBHIC
peCypcehl 1Sl UCCIIEIOBAHNUS
CBOMCTB M3y4aeMbIX (DHUTYD.
3HAKOMUTBLCS ¢ HCTOpHUE
pa3BUTHUSA F€OMETPUU

https://m.edsoo.ru/7f417e
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Teopema Daiieca u
TeopemMa o
MPONOPIIMOHAIIBHBIX
OTpe3Kax, MoJo0HbIC
TPEYTOJIbHUKHU

15

Teopema ®aneca u
TeopemMa o
MPONOPLIMOHATIBHBIX
OTpE3Kax.

Cpennsiga nuHus
TpEyroJibHUKA.
Tpanenus, eé
CpPEIHSSAIUHUSL.
[TponopiimoHanbHbIe
OTPE3KH.

LlenTp macc

B TPEYTOJIbHUKE.
[Toxo6HEIE
TPEYroJabHUKH. Tpu
npU3HaKa Moao0us
TPEYTrOJIbHUKOB.
[Tpumenenuenogo0us
IIPU pEIICHUN
NPaKTUYECKUX 3a7a4

IIpoBoauThH NOCTpOCHMS C
MIOMOIIBIO HUPKYJIS U TUHEUKHUC
UCIob30BaHue Teopemsbl Daneca u
TEOPEMBI

0 MPONOPLUHUOHAIBHBIX OTPE3KAX,
CTPOUTH YETBEPTHIN
IIPONOPLUUOHAIBHBINA OTPE30K.
IIpoBoauTE 10KA3aTEJIBLCTBO
TOTO, YTO MEJAUAHbI TPEYTOJIbHUKA
NIEPECEKAIOTCA B OJJHOM TOUKE, U
HAXOJMTH CBSA3b C IEHTPOM Macc,
HAXOJMTh OTHOLIEHUE, B KOTOPOM
MeJUaHBbl JEIATCS TOUKON UX
IIEPECEUECHUH.

Haxoauth no100HbIE
TPEYrOJBbHUKHU Ha TOTOBBIX
4epTekaxc yKazaHueM
COOTBETCTBYIOIINX IPU3HAKOB
Mo00us.

Pemath 3a1a4u Ha 1o100HbBIE
TPEYTOJIBHUKU C IIOMOILBIO
CaMOCTOSITEIILHOTO IIOCTPOCHUS
YEPTEKEN U HAXOKICHUS
NO0JI00HBIX TPEYTOJIbHUKOB.
IIpoBoauTh NOKAa3aTEJBCTBA C
UCITOJIb30BAHUEMIIPU3HAKOB
nojxoous.

bu6mnorexa [IOK
https://m.edsoo.ru/7f417e
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Joxa3bIBaTh TpU IIpU3HAKA
10100 TPEYTOJIbHUKOB.
IIpuMeHsTH MOTy4YEeHHbIE 3HAHUS
IIPU PELIEHUN TEOMETPUUECKUX U
IIPaKTUYECKUX 3a/1a4.
3HAKOMHTBCSH ¢ HCTOPUEH
pa3BUTHUA T€OMETPUU

IInomane.
Haxoxnenue
IUIoIaae
TPEYTrOJbHUKOB U
MHOTOYTOJIbHBIX
duryp.

IDnomaau mogo0HBIX

(uryp

14

CBoiicTBa miomaaei
reOMETPUUECKUX
buryp.

dopmyiisl LI
TUIONIA N
TpPEyroJibHUKa,
napasieaorpaMmma,
Tpareiuu.
Breruucnenue
IUTOIAAEN CIIOKHBIX
duryp.

[Tnomanu guryp

Ha KJIeT4aTou Oymare.
IInomaau mogo0HbBIX
duryp.

3agaun

C MPAKTUYECKUM
COJZIEpIKAaHUEM.
Pemenue 3amau

OBianeBaTh NEpBUYHBIMU
npeacTaBJIeHusIMU 00 oO1ei
TEOPHH TUIOAIU (MEpPHI),
(¢popmyaupoBaTh CBOMCTBA
TUTOIIA/H, BBISCHITH UX HATJISTHBIN
CMBICIL.

BoiBoauTh hopMyIIbI MII01A U
napajiesiorpaMma, TpeyroabHUKa,
Tpanenuu u3 GopMyIbl IIIOMATN
MPSIMOYTOJIbHUKA (KBaJIpaTa).
BoiBoauTH GOpMYIIBI TUIOITATN
BBIMYKJIOTO YETHIPEXYTOIHHUKA
yepes3 JUaroHaJd U yrojl MexIy
HUMU.

Haxoauts mromanu ¢uryp,
N300paXEHHBIX HA KIIETYATON
OyMmare, MCIOJIL30BATh pa30UEHUE
(Gburypsl Ha YaCTH M TOCTpPaNBaHUE.
Pa3z0uparb npumepsl
UCII0JIb30BaHUS BCIIOMOTaTEIbHOMN

bu6anorexa LIOK
https://m.edsoo.ru/7f417e
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C IOMOIIBIO METOAA
BCIIOMOT'aTEIbLHOU
IJIOMIA A

IUIOIIAIN ISl PELIEHUS
r€OMETPUYECKUX 3a/1a4.
HaxoauTs muioniaaun nogo0HbIX
duryp.

BopryucasTh omaay pa3anyHbIxX
MHOTOYTOJIbHBIX (PUTYD.

PemaTs 3a7a4u Ha II0IAAb C
IIPAaKTUYECKUM COJIEPKAHUEM

Teopema Iudaropa u
Hadasa
TPUTOHOMETPUH

10

Teopema Iludaropa,
uec IpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUYCCKHUX
GbyHKIHI 0CTpOro
yria
IPSIMOYTOJIEHOTO
TPEYroJibHUKA,
TPUTOHOMETPUYECKUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYrOJbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXJIECTBO

Joxka3biBaTh TeOopeMy [Iudaropa,
HCIMO0JIb30BATH CEB MIPAKTUYCCKUX
BBIYHCIICHUSX.

®opMyITHPOBATH OIIPEICICHUS
TPUTOHOMETPUUICCKUX P YHKITUH
OCTPOTO yTJia, MPOBEPATh UX
KOPPEKTHOCTb.

BbIBOIUTH TPUTOHOMETPHUECKUE
COOTHOIICHHSB MPSMOYTOJIEHOM
TPEYTOJIbHHKE.

HccnenoBaTb COOTHOLIEHUS
MEXIy CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C
yriaamu B 45° u 45°; 30°

u 60°.

HUcnonb3oBaTh HopmMyIsl
IPUBEICHNUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO
JUTSI HAXOXKJIEHUS COOTHOIIIEHUH
MEX Ty TPUTOHOMETPUICCKUMHU

bu6anorexa IIOK
https://m.edsoo.ru/7f417e
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(GYHKUMAMHUPA3IUYHBIX OCTPBIX
YTJIOB.

IIpuMeHsITh OJIyYEHHBIE 3HAHUS U
YMEHUS NIPU PEUIEHUN
IIPaKTUYECKUX 3a/1a4.
3HAKOMHTBCH € HCTOPHEH
pa3BUTHUA T€OMETPUU

VYTIIBl B OKpYKHOCTH.

Bnucannbie u
OITMCaHHEBIC
YEThIPEXYTOJIbHUKH.
KacarenbHbie

K OKPYKHOCTH.
Kacanue
OKPYKHOCTEM

13

Bnucannbie u
LEHTPAJIbHBIE YTJIbI,
YTOJ MEXKTY
KacaTeJIbHOM 1
XOpAOH.

VYriel MeXIY
XOopAaMu U
CEKYIIUMHU.
Bnucannbie u
OIMCaHHBIC
YETBIPEXYTOJIbHUKHU,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIIEHUU
F€OMETPHUUECKHUX
3ajJad.

Bzanmnoe
pPACIIOIOXKEHUE JIBYX

®opmyJIpPOBATH OCHOBHBIC
OTIpEICTICHMS, CBSI3aHHBIE

C yriaMHu B Kpyre (BIUCaHHBIN
yTOJ1, IIEHTPAIBHBIN yro).
HaxoauTthb BIIMCaHHBIC YTJIbI,
ONUpAIOIINECS Ha OJIHY AYTY,
BBIYHUCJISATH YIJIbl C TOMOIIBIO
TEOPEMBI O BIIMCAHHBIX YIJIax,
TEOPEMBI O BIIMCAHHOM
YETHIPEXYTOJIBHUKE, TEOPEMBI O
LEHTPAJILHOM YTJIE.
HccaenoBaTb, B TOM YHCIE C
MTOMOIIIBIO IIU(PPOBBIX PECYPCOB,
BIIMCAHHbBIC U ONMCAHHBIC
YETHIPEXYTOJIbHUKH, BBIBOAUTH UX
CBOWCTBA U NIPU3HAKHU.
HUcnonb30BaTh 3T CBOKWCTBA U
MIPU3HAKH TIPU PEIIeHUN3aaaq

bu6anorexa LIOK
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OKPYKHOCTEMH, 001111e

KacaTeJIbHbIE.
Kacanue
OKPYKHOCTEU
IloBTOpEHME, 4 [loBTOpEHNKE Pemiathb 3a1a4u Ha MOBTOPEHMUE, bubnmnoreka [IOK
00001IeHNe 3HAHUI OCHOBHBIX TIOHSATUH ¥ | WIUTIOCTPHPYIOIINE CBA3HMEKITY https://m.edsoo.ru/7f417e
METO/I0B KypcOB 7 U 8§ | pa3iIMYHBIMU YaCTAMH Kypca 18
KJIacCOB, 0000IIIeHHE
3HaHUU
OBUIEE 68
KOJIMYECTBO
YACOBIIO
[TPOTPAMME
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9 KUIIACC
HaunmenoBanne KomnnuecTBo OcHoBHOE OCHOBHBIE BU/JIbI DIIEeKTPOHHBIE
pasnena(TeMsbl) Kypca 4acoB coaepKaHue NEATEeIbHOCTH 00YyUYaroIINXCs (g poBkIe)
oOpa3oBaTeyibHbIC
peCYpChI
Tpuronomerpusi. 16 Onpenenenue ®opmyJIHPOBATH ONpeAe/IeHUS bubnmnoreka [IOK
TeopeMbl KOCHHYCOB TPUIOHOMETPUYECKUX | TPUTOHOMETPUUECKUX(DYHKIMH https://m.edsoo.ru/7f41al
1 CUHYCOB. dbyHKIMi yriaoB oT 0° | TYIBIX U IPSMBIX YIJIOB. 2
Pewienne 10 180°. ®opmyisl BeIBOAUTH TEOPEMY KOCUHYCOB U
TPEYTrOJIbHUKOB PUBEICHHUSL. TEOpPEMY CUHYCOB(C pagnycom

Teopema KOCUHYCOB,
TE€OpeMa CUHYCOB.
Pemenne
TPEYTrOJIbHUKOB.
[IpakTueckoe
IPUMEHEHHE
JIOKa3aHHBIX TEOPEM

OMMCAHHON OKPYKHOCTH).
BoiBoauTs popmybl aiist
BbIYMCJICHUS TUIOIIAAel

C HCNOJIb30BAHUEM TeopeM
TpUroHomeTpuu (dhopmyia
IUIOIIAIA TPEYTOJIbHUKA Yepe3 IBE
CTOPOHBI U YTOJI MEKTYHUMH,
dbopmyna momanu
YETBIPEXYTOJIBbHUKA YEPE3 E€T0
JMaroHalIu U YroJl MEeXI1y HUMU).
PemiaThb TpeyroibHUKMU.

Pemats nmpakTruyeckue 3a1auu,
CBOJIAIINECS

K HaX0>KJI€HUIO Pa3IMYHbIX
AJIEMEHTOB TPEYrOJIbHUKA

10
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[IpeobOpazoBanue 10 [Tonsitue OcBauBaTth NOHATHE bubnuoteka [JOK
ozo0us. 0 IIpeoOpa3oBaHNH peoOpa3oBaHus MOA00NS. https://m.edsoo.ru/7f41al
Metpuueckue nooous. HccaenoBaThb OTHOIIICHUE 2c
COOTHOILIECHUS CooTBeTCTBCHHBIC JMHENHBIX 3JIEMEHTOB (PUTYpP TIPU
B OKPYXHOCTH SNIEMEHTBI TOAOOHBIX | peobpa3oBaHMH MOXOONSI.
buryp. HaxoauTh mpuMepsl Mo1o0us B
Teopema OKPYKAIOIIEH JIeHCTBUTEIBHOCTH.
O HpOMSBCACHUM BbIBOAUTH METPHUECKUE
KOB X
OTPE3KOB XOpA, COOTHOILICHUS MEX]Ty OTpe3KaMu
TeopeMa o
XOpJI, CEKYIIUX U KacaTelIbHbIX C
IPOU3BEICHUH
UCIOJIb30BAaHUEM BIIMCAHHBIX YTJIOB
OTPE3KOB CEKYIIHX,
U TI0JIOOHBIX TPEYTOJILHUKOB.
Teopema o KBaJpare
N Pemartp reoMeTpuueckue 3aaun u
KacaTeJIbHOM. B
TprmereHues 3aJlauM U3 peabHON JKU3HU C
pereHHy UCIOJIb30BaHUEM MOAOOHBIX
reOMETPHYECKUX TPCYTOJLHUKOB
3ajay
BekTopsl 12 Onpenenenue Hcnonb30BaTh BEKTOPHI KaK bubnmnorexa [IOK

BEKTOPOB, CIIOKECHHUEN
BBIYMTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa
Ha YHUCJIO.
Du3nYeCcKu u
reOMETPUYECKUN
CMBICIT BEKTOPOB.
Paznoxenune BekTopa

110 IBYM

HaIlpaBJICHHbIE OTPE3KH,
HCCJIeI0BATh T€OMETPUUECKHUI
(mepemernienue) U GU3NIECKUMA
(cuiia) cMbICITBI BEKTOPOB.

3HaTh onpeaeieHUsl CYMMbI U
Pa3HOCTH BEKTOPOB, YMHOKEHUS
BEKTOpA HA YKCIIO, HCCJIE0BATH
FEOMETPUYECKUN U (PU3NUECKUI
CMBICJIBI ATUX onepanui. Pemars

https://m.edsoo.ru/7f41al

2c
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HEKOJUIMHEAPHBIM
BEKTOPAM.
Koopaunatsl
BEKTOPA.

Cxanspnoe
IIPOU3BEICHUE
BEKTOPOB, €0
MIPUMEHEHHE

JUJIS1 HAXOXKICHUS
JUTAH U YTJIOB.
Pemenue 3amau

C TTIOMOILIBEO BEKTOPOB.
[IpumeneHue BEKTOpPOB
JUISl pELLIeHUs 3a/1a4
[1)763709%

FeOMETPUYECKUE 3a1aUH C
VICIIOJIb30BAHUEM BEKTOPOB.
PackiaabiBaTh BEKTOP 110 ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnoab3oBarh CKaIsApHOE
IIPOU3BEICHUE BEKTOPOB,
BbIBOJIUTH €TI0 OCHOBHBIC
CBOMCTBA.

BbI4uCIsATh CyMMY, pa3HOCTD U
CKaJISIPHOE IPOU3BECHUE BEKTOPOB
B KOOpJIMHATaX.

IIpuMeHATH CKasIpHOE
IIPOU3BEICHUE ISl HAXOXKICHUS
JUIVH U YTJI0B

JlexapToBbI
KOOpJAMHATBI Ha
IIJIOCKOCTH

JlexapToBbI
KOOPJMHATHI TOUEK Ha
IIJIOCKOCTH.
YpaBHEHHE NPSIMOM.
YpaBHeHuUe
OKPYKHOCTH.
Koopaunatel Touek
NepeceveHus
OKPYXHOCTHU U
PSIMO.

Meton koopaMHAT
IIPU PELICHUU
F€OMETPUUECKHUX

OcBauBarth NOHsSITHE
MPAMOYTOJIbHOW CUCTEMBI
KOOPJMHAT, 1€KapTOBBIX
KOOPJMHAT TOUYKH.

BrIBOAUTH ypaBHEHHE NIPAMON U
OKPY)KHOCTH. BblessiTh

TTOJIHBIA KBAJIpAT JJIs1 HAXOXKICHUS
LIEHTPa U paanuyca OKPY>KHOCTH MO
€€ YpaBHEHHUIO.

Pemats 3a1a4uu Ha HAXOXKIECHUE
TOYEK MEePECCUCHUS MPAMBIX U
OKPY>KHOCTEM C MOMOIIBI0 METO/IA
KOOPAWHAT.

bubmmoreka IIOK
https://m.edsoo.ru/7f41al

2c
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3aJiad, MPaKTUYCCKUX
3aga4d

Hcnonab3oBaTh CBOKCTBA YIIIOBOTO
ko3¢ puLeHTa npAMonIpu
pelIeHnH 3aa4, Uil ONpeieeHus
PaCIIOIOKEHUS IIPSAMOM.
IIpuMeHsATH KOOPANHATHI IPU
pELIeHUH TeOMETPUUYECKUX U
NPAKTUYECKUX 3a7a4, JIJIs
MOCTPOCHHS] MAaTEMAaTHYECKUX
MojIeNIel peasibHbIX 3a1a4 («METO/]
KOOPJIHHATY).

IMosab30BaThCA 17151 TOCTPOCHUS U
UCCIIeI0BaHUN IMPPOBBIMU
pecypcamu.

3HAKOMUTHCS ¢ HCTOpHUE
pa3BUTHUS TEOMETPUHN

[IpaBuiibHBIE
MHOT'OYT'OJIbBHUKH.
JIniHa OKpY>KHOCTH U
IJIOIIA/Ib KpYyTa.
Brruncnenue
V11BN (971

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno nt. Jlnuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Panuannas mepa
yTia.

[Lnomane kpyra,
CEeKTOpa, CeTMEHTa

DopMyIMPOBATH OIPEICICHUE
IIPABUWJIBHBIX MHOTOYTOJIBHUKOB,
HAXOAUTHb UX DJIEMEHTHI.
IToabp30BaThLCS ITIOHATHEM JUTUHEI
OKPY’>KHOCTH, BBEJEHHBIM C
ITOMOIIBIO MTPAaBUIIBHBIX
MHOTOYTOJIbHUKOB, OIIPeAe/JAThH
YUCIIO T, JJIMHY AYTHU U PAJIUAaHHYIO
Mepy yria.

IIpoBoauTh mepexosa ot
palraHHOM MEpPBHI yTJIa K IPagyCHON
1 Ha00OpOT.

OmnpeaesasTs MIoMAAbL Kpyra.

bubmmoreka IIOK
https://m.edsoo.ru/7f41al

2c
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BoiBoauTh opmy.isl (B
IpaJlyCHOM U paluaHHOMN Mepe) s
JUIMH yT, TUIOLIAAECH CEKTOPOB U
CETMEHTOB.

Boruncasth miomanu ¢uryp,
BKJIIOYAIOLIUX DJIEMEHTBI
OKPYXHOCTH (KpyTa).

HaxoauTh rionaau B 3aj1adax
pEaNbHOU )KU3HU

JIBH>KEHMS
IJIOCKOCTH

[ToHsiTHE O NBUKEHUU
MJIOCKOCTH.
[TapannenbHbI
NIEPEHOC, TOBOPOT
[Ipumenenune

IIPU PELICHUH 33734

Pa30oupars npumepsl,
WJUTIOCTPUPYIOLINE MOHSITUSA
JIBIDKCHUSL.

D@ opmMyJIHpPOBATH ONPEACICHUS
napajiesIbHOr0 IEPEHOCA, I0BOPOTA
Y 0CEBOM CUMMETpUU. BBIBOAUTH
UX CBOMCTBA, HAXOAUTH
HETMOJABUKHbBIE TOUKHU.

HaxomuTh LIEHTPBI U OCU
CUMMETPHH MPOCTEHIIUX HUTYD.
IIpuMeHATH MapayieIbHbIN
IIEPEHOC U CUMMETPUIO IIPU
pELICHUU T€OMETPUUYECKUX 3a/1a4
(pa3OupaTh IpUMEpHI).
HUcnoab30BaTh Ui IOCTPOCHUS U
WCCIIeTIOBAaHUUTIH(PPOBBIE PECYPCHI

bu6anorexa IIOK
https://m.edsoo.ru/7f41al

2c

[ToBTOpEHME,
0000m1enue,

[ToBTOpEHUE
OCHOBHBIX NOHATHH U
METOJI0B KypcoB 7—9

OnepupoBaTh NOHATHAMMU:
durypa, Touka, mpsimasi, yrod,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII

bu6anorexa [IOK
https://m.edsoo.ru/7f41al

2c
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CUCTEMAaTHU3aAU
3HAHUU

KJIacCOB, 000011IcH1E
Y CUCTEMATH3aLHs
3HAHUM.
[Ipocreiimue
rEOMETPUYECKUE
burypsl 1 ux
cBoyicTBa. M3mepenue
FEOMETPUYECKUX
BEJINYMH.
TpeyroabHUKH.
[TapannenbHbie 1
NEePIECHAUKYIISPHbBIC
psIMBIE.

OKpyX HOCTb U KpYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI

B OKPY>KHOCTH.
Bnucannsie u
ONMCAHHBIE
OKPY’KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimas u
OKPY’KHOCTb.
YeThIpEXYTroJIbHUKH.
Bnucannsbie n
ONMCaHHBIE
YETBIPEXYTOJIbHUKH.
Teopema ITudaropa u

Y PaBHOCTOPOHHUM TPEYTrOJIbHUKY,
IPSIMOYTOJILHBIN TPEYTOJILHUK,
MeqMaHa, OMCCEeKTpHUCca U BhICOTA
TPEYroJjibHUKA, Mapajuieorpamm,
poMO, MpSIMOYTOJIbHUK, KBaJIpar,
Tpaneuus; OKpy>KHOCTb,
KacaTeJbHas; paBEeHCTBO U Mojo0ue
buryp, TpeyroabHUKOB;
napajyIeIbHOCTh U
NEPICHIUKYIAPHOCTD MPSIMBIX,
yroJI M@Ky IPSIMBIMH, CHMMETPHS
OTHOCHUTEJIbHOTOUKH U TIPSIMOM;
JUTMHA, PACCTOSIHUE, BEJIMYMHA
yria, Ioaib, IEPUMETP.
HUcnoan3oBatb GopMyJibl:
nepUMeTpa 1 TIOMATN
MHOTOYTOJIbHUKOB, JIJTUHBI
OKPYKHOCTH U TUIOIIAU KpyTa,
00bEMa TPAMOYTOTLHOTO
napaiesienuIe1a.

OnepupoBaThb NOHATHIIMM:
PSIMOYTOJIbHASL CHUCTEMA
KOOPJHMHAT, BEKTOP; UCIMOJIb30BATH
OTH TMIOHATHUS JJISl IPEICTABIICHUS
JAHHBIX ¥ PEIICHUS 3a71a4, B TOM
YUCJIEU3 IPYTUX YUEOHBIX
pPEAMETOB.
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Hayvaa
TPUTOHOMETPHUH.
Pemenne oOumx
TPEYrOJbHUKOB.
IIpaBunbHbIE
MHOT'OYTOJIbHUKH.
[TpeobpazoBanus
IUIOCKOCTH.

JBmxenus. [Togobue.

Cummerpusi.
I[Inomane.
Brruucienue
ororagei. Imomanu
oT00HBIX uryp.
JlexapToBbI
KOOpPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTH

Pemars 3a1auu Ha MIOBTOPEHUE
OCHOBHBIX ITOHATHUM, WJLTFOCTPALIAIO
CBsI3€M MEXKIY Pa3IUYHbIMU
yacTsIMU Kypca. BelOMpars MeTox
JUIA pELICHUS 3a/1a4.

Pemats 3a1a4M 13 1MOBCETHEBHOMN
KU3HU

OBLLIEE
KOJIMYECTBO
YACOBTIO
[TIPOTPAMME

68
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OEJAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» B /-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMenHOM 1M(POBOM MHUpPE BEPOATHOCTh W CTATUCTUKA MPHOOpPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK ¢ TOYKH 3PEHUS MIPAKTUICCKUX MPUTIOKESHHM, TaK U UX POJTH
B 00pa3oBaHuU, HEOOXOUMOM KakI0My 4YesoBeKy. Bo3pactaer uncno npodeccuid, npu
OBIIQJICHUH KOTOPBIMHU TpebyeTcs Xopoiasi 6a30Bast IOJrOTOBKA B 00J1aCTH BEPOSTHOCTH
Y CTATUCTHKH, TaKas IOJrOTOBKA BAYKHA JUISI TIPOIOJDKEHUS 00pa30BaHUS WIS yCTICITHOM
npodeCCUOHATBHON Kaphephl.

Kax1b1il 4eToBeK MOCTOSTHHO PUHUMACT PEIICHUS HA OCHOBE UMEIOIIMXCS Y HETO
JaHHBIX. A 11 0O0OCHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBHUSX HEAOCTATKa WIIU
n30bITKa HHPOpMAIIMM HEOOXOAUMO B TOM 4YHCIE XOpomo ChHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIIICHHUE.

VIMeHHO T03TOMY OCTPO BCTaja HEOOXOIUMOCTh CHOPMHPOBATH Y O0yUAIOITUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTH, BKJIIOYAIOIIYI0 B CeOS B KaueCTBE HEOThEMJIEMOM
COCTaBIIAIONIEH YMEHHE BOCIPUHUMATH U KPUTHUYECKH aHAIM3UPOBATH HH(OpMAIHUIO,
NPEJICTABIICHHYIO B Pa3IM4YHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peaNbHBIX MPOIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH IMPOCTEHIINE BEPOSITHOCTHBIC
paCYETHI.

3HaKOMCTBO B Y4YeOHOM Kypce€ C OCHOBHBIMU MpUHIUNAMH cOOpa, aHaiu3a U
NpPE/CTAaBICHUsT JaHHBIX W3 PAa3IUYHBIX cep >KU3HM O0O0IIecTBa U TOCYAapCTBa
npuoOimaer oO0ydJaronuxcss K OOIIeCTBEHHBIM HHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKH pa3BMBAE€T HAaBBIKM OpraHU3alud Mepedopa W TMojacuéra dYucia
BApMAHTOB, B TOM YHCJIE B MPUKIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co37aéT MareMaTHYeCKuid QyHAaAMEHT 11 (OPMHUPOBAHUS KOMIICTCHIIMNB
obnactn wuHPOpMATUKU U HUPPOBBIX TexHOJOTUW. [lpw W3yYeHUM CTATUCTUKH W
BEPOSITHOCTA OOOTAIMIAIOTCS TPEACTABICHUS OOYYaIOIMIUXCS O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro McCienoBaHus, GopMUpyeTcs MOHUMAaHUE POJU CTATUCTUKH KaK
MCTOYHHUKA COIHMAIBHO 3HAYMMOW WHGOPMAIIMM W  3aKJIaJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBUUM C NaHHBIMHU TEISIMU B CTPYKTypE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTB M CTATUCTUKA» OCHOBHOTO 0O0IIEro 00pa30BaHUs BBIJCICHBI CIEAYIONINE
conepkarenpHOo-MeToquueckne nuHuu: «lIpencraBneHne AaHHBIX W ONHCATEIbHAS
CTaTHCTHKa», «BeposTHOCTHY, «DIeMEHTh KOMOWHATOPUKH», «BBeleHHEe B TEOPUIO
rpadoBy.

Conepxxanne muann «lIpencraBieHre MaHHBIX W OMHCATENbHAs CTATUCTUKA
CIIY’)KUT OCHOBOM i1 (pOPMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(GOpPMALIUEH: OT YTCHUS U
WHTEpHpeTanui WH(GOpPMAIUU, TPEACTABICHHOW B Ta0nWiax, Ha JauarpaMMmax H
rpadukax, 1o cobopa, IpenCTaBICHUS U aHAIN3a JAHHBIX C MCTOJIb30BAHUEM
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CTaTUCTHUYECKUX XapaKTEepPUCTUK CpeAHUX M pacceuBaHud. Pabotas ¢ JaHHBIMH,
oOydaromuecs: ydaTcsi CUMTHIBaTh M HHTEPHPETUPOBATH JIAHHBIE, BBIJIBUraTh,
apryMeHTHPOBATh U KPUTUKOBATH MPOCTEUILINE TUIIOTE3bI, PA3MBIILIATh HaJ (PaKTOpaMH,
BBI3BIBAIOIMMHM H3MEHYMBOCTb, W OLICHUMBAaTh HUX BIHSAHUE HA PACCMATPUBAEMBIC
BEJINYMHBI U ITPOLIECCHI.

NHTyuTHBHOE MNpEACTABICHUE O CIy4alHOW W3MEHUYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTEH U TEHJACHLHUU CTAaHOBUTCS MOTUBUPYIOLIEH OCHOBOM ISl U3Y4YEHUS
TEOPHUH BEPOSTHOCTEN. BONbIIOE 3HAUEHNE UMEIOT IPAKTUYECKUE 3a1aHUS, B YACTHOCTHU
OMBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAoNoAo0us CIy4aitHOro COOBITHS.
[Ipu nzydyeHuu yueOHOTO Kypca oOydaronifecs: 3HaKOMSITCSl ¢ MPOCTEHIIMMHU METOIaMU
BBIYMCIICHUSI BEPOATHOCTEM B CIyYallHBIX JKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMHM, MO3BOJSIOIIMMHU CTaBUTh U
pemath Oosee cioxHbIEe 3a7aud. B ydeOHBINH Kypc BXOAST HaudajgbHbIE MPECTABICHUS
O CITy4ailHbIX BEIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYalOLIUXCSIC
MHOXECTBAMM M OCHOBHBIMHM ONEpalUsSIMU HaJl MHOXXECTBAMH, pPACCMATPUBAIOTCS
OpuMepbl NMPUMEHEHUS [JIs PELIEHUs 3aJad, a TakKe HCIOJb30BaHUs B JIPYTHX
MaTeMaTUYECKUX KypcaX U yU4eOHbIX ITpeIMETax.

B 7-9 xiaccax uzydaercst yueOHbIN Kypc « BepoATHOCTb U CTaTUCTUKA», B KOTOPBIN
BXOIAT paszaeinsl: «lIpencraBiaeHue HaHHBIX UM ONMCATENbHAsA CTAaTUCTUKAY,
«BeposTHOCTEY», «D€eMEHThl KOMOMHATOPUKNY, «BBesieHre B TEOpHIO rpadoBy.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX I U3ydyeHUs Y4yeOHOro Kypca
«BepositHOCTh M cTaTHcTHKa», — 102 vaca: B 7 kimacce — 34 waca (1 vac B Hemeno),
B 8 kiacce — 34 gaca (1 gac B Hegemo), B 9 kiaacce — 34 yaca (1 gac B Hezemio).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne AaHHBIX B BUAE TaOiuil, auarpamm, TpaduKoB. 3aroTHEHHE
Ta0JINII, YTEHWE W MOCTPOCHUE aUarpamMMm (CTOJOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpolieccoB. M3Bnedenue uHopmanuum U3 auarpamMm U
TaOJINII, UCTIOIH30BAHUE U UHTEPIPETAIIUS TAHHBIX.

OnucartenpHash CTATUCTUKA: CpeIHEe apu(pMETHUYECKOoe, MeJuaHa, pa3Max,
HanOOJIbIIICe U HAMMEHBIIIEE 3HaUCHUST HA0Opa YMCIIOBBIX TaHHBIX. [[puMeps cirydaitHOM
M3MEHYUBOCTH.

CrydaliHbII SKCIIEPUMEHT (OTIBIT) U CiTy4daiiHOe coObITHE. BEposaTHOCTH U YacToTa.
Poip ManoBeposITHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITUI B MPUPOJE U B OOIIIECTBE.
Momnerta u urpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepumna, pedpo. Crenenb BepinHbl. Yucno pédep u cyMMapHasi CTENECHb
BepuinH. [IpencraBnenne o cesznoctu rpada. lenu u nuknsl. [Iytu B rpadax. O0xon

11



denepanpHas pabodas mporpamma | Maremaruka. 5-9 kiaccol (0a30BbIi yPOBEHB)

rpada (sinepoB nyTh). I[IpeacraBinenue o0 opueHTHpoBaHHOM Tpade. Pemenue 3amgau
C IOMOIIIBIO TPadoB.

8 KVIACC

[IpencraBnenue NaHHBIX B BUJE TAOJIHII, TUarpaMM, rpauKkoB.

MHOK€eCTBO, 3JIEMEHT MHOXKECTBA, MOAMHOXKECTBO. Onepany HaJ, MHOKECTBAMH:
oObeMHEHUE, TepecedyeHue, aononHeHnne. CBOWCTBAa omnepauuid HaJ MHOKECTBAMMU:
IIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEIEINUTEIbHOE, BKIIFOUeHUA. Vcronp30Banne
rpaUyecKoro MPEACTABICHUS MHOXECTB JJIsI ONHCAHUS pPeaJbHBIX MPOIECCOB U
SIBJICHUM, TIPU PEIICHUM 3a/1a4.

M3mepenne paccenBaHus JaHHBIX. Jlucriepcusi W CTAHJAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS cydaiiHoro omnbiTa. CiayuyaliHbie coObITHsA. BepositHOCTH
coObITHH. OMNBITEI ¢ PAaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMU COOBITUAMH. CydalHbBIN
BbI0Op. CBsIi3b MEXKy MaJOBEPOSITHBIMU M TMPAKTHYECKH JOCTOBEPHBIMU COOBITUSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa NE€pEBbEB: €AUHCTBEHHOCTh MYTH, CYILIECTBOBAHWE BUCSYEH
BEPIIMHBI, CBA3b MEXKIY YUCIOM BEPIIMH U 4ucioM pédep. IlpaBmiio ymHOXEHUS.
Pemenue 3aau ¢ moMouisio rpados.

[IpotuBomnonoxueie coobiTUd. uarpamma Diinepa. O0beAMHEHNE U TIEpECEUCHHE
coopiTuii. HecoBmecTHbie coObiTus. DopMmyna clokKeHUsS BEpOATHOCTEH. YcCloBHas
BepoaTHOCTh. [lpaBuno ymHoxkenus. HezaBucumbie coOwiTus. [lpencraBieHue
JKCHEpPUMEHTAa B BHUAE JepeBa. PemieHwe 3anady Ha HaxO0XKJICHHE BEpPOSTHOCTEH
C IOMOILBIO J€PEBA CIYy4YalHOr0 SKCIIEpUMEHTA, AUarpamMm Jdiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUJIE TaOJHI], AUArpaMM, rpa@ukoB, WHTEPHPETALIUS
TaHHBIX. YTeHUE ¥ MOCTpOCHUE TAa0JINII, TUarpaMm, rpauKoB MO peabHbIM JIaHHBIM.

[lepecranoBku u ¢aktopuan. CodeTaHuss U UYUCIO COYETAaHUH. TpeyrobHUK
ITackans. Pemenne 3a1a4 ¢ MCIOIb30BaHUEM KOMOMHATOPHUKHU.

['eomerpuueckass BeposSTHOCTh. CrydaliHBIH BBIOOP TOYKM U3 (UTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPY>KHOCTH.

UcneiTanue. Yenex u Heyaadya. Cepust McObITaHUNM 70 mepBoro ycmexa. Cepust
ucnbiTanuii bepunynnu. BeposstTHocTH cOOBITUI B cepyu UCTIBITAHUI bepHyin.

CnyvailHas BelWYMHA W pachOpelielieHHe BeposTHOCTEeW. MaremaTnueckoe
oxugaHue u aucrepcus. [I[pumepsl MaTteMaTHuecKOro OKHUIAHUSA KAK TEOPETUYECKOTO
CpPEHEro 3HA4YCHUs BEIMYHMHBIL. MaTeMaTU4eCKOe O0XKUIAHWE U JUCIEPCUS CIy4YallHOU
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUU UCIIBITAHUN bepHyIn».

[TonsiTue o 3akoHe OoJbIIKX yncell. 3MepeHre BeposiTHOCTEN C TOMOILbIO YaCTOT.
Ponb u 3HaueHue 3aKkoHA OOJBIINX YKCEN B IPUPOJIE U OOIIECTBE.
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INPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOSHHUS MPOrPaMMBbI Y4EOHOTO Kypca K KOHIlY OOy4eHus
B / KJjacce:

UuraTh nHGOpMAIIKIO, MPEJICTABICHHYIO B TA0IHUIAX, HA JJUarpaMMax, MPeICTaBIATh
JTAaHHBIE B BUJI€ TAOJIHII, CTPOUTD JUArPaMMBbI (CTOJOMKOBBIE (CTOI0YATHIC)U KPYTOBBIE) 110
MAacCUBaM 3HaYCHUM.

OnuchIBaTh U UHTEPIIPETUPOBATH PEASIbHBIC YUCIOBBIE JaHHBIE, MPE/ICTaBICHHBIC B
TabnuIax, Ha AMarpaMmax, rpadukax.

Hcnonw3oBaTh 1J1s1 onMHMcCaHUs JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTHKU: CpeaHEe
apupMeTHIeCKOe, MeIMaHa, HauboJIbIllee U HAUMEHBIIIEe 3HAUCHUS, pa3Max.

Nmetsb mipescTaBieHre O CIy4ailHOM U3MEHYMBOCTH HA TIpUMeEpax IeH, (GU3NIeCcKux
BEJIMYUH, AHTPOIMOMETPUUECKUX JIAHHBIX, UMETh MPEJCTABICHHE O CTAaTUCTUUYECKOUN
YCTOWUYHUBOCTH.

[TpenmeTHBIC pe3ybTaThl OCBOCHUS IIPOTPAMMBI y4eOHOTO Kypca K KOHITY 00y4eHUs
B 8 KJ1acce:

N3Bnekats U mnpeoOpa3oBbIBaTh MHGOPMAIIHMIO, MPEACTABICHHYIO B BHJIE TaOJMII,
auarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJI€ TAOJIHII, AUarpamMm, rpaduKoB.

OnuchIBaTh NaHHBIE C TOMOILBIO CTATUCTUYECKUX MOKA3aTeNIel: CpeTHUX 3HAUCHUN U
Mep pacceuBaHHus (pa3Max, JUCIIEPCUS U CTAHAAPTHOE OTKIIOHEHHUE).

HaxoauTe 9acTOThl YMCIOBBIX 3HAYEHHH W YacTOThl COOBITUH, B TOM YHCIIE 11O
pe3yibTaTaM U3MEpeHU U HaOJII0ICHU.

HaxonuTh BEpOSATHOCTH CIyYalHBIX COOBITHH B ONBITaX, 3HAs BEPOSTHOCTU
AJIIEMEHTAPHBIX COOBITHI, B TOM UYHCJIE B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSMU.

Hcnonb3oBaTh Trpaduyeckue MOJEIH: JEpPeBO  CIYYalHOrO AKCIIEPUMEHTA,
auarpamMMebl Diisiepa, YuciaoBas mpsamasi.

OnepupoBaTh NOHATUSIMH: MHOKECTBO, TOAMHOXKECTBO, BBIMOJIHATH OINEpPalliid HAJ
MHOXECTBAMU: OOBEAUHEHUE, [EPECEUCHUE, OMOJHEHUE, MEPEUUCISTh 3IEMEHTHI
MHOJKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh rpaduueckoe MpecTaBICHUE MHOKECTB U CBA3CH MEXITy HUMU TS
OMMCAaHUA MPOIECCOB U SIBJICHUW, B TOM YKCIIE MIPU PELICHUH 3a7a4 U3 APYTUX YUEOHBIX
MPEIMETOB U KypCOB.

[IpeameTHbIe pe3ynbTaThl OCBOSHHUS POrPaMMBbI YUEOHOTO Kypca K KOHIY OOy4eHust
B 9 KJiacce:

N3Bnekars W mpeoOpa3zoBbiBaTh HHGOPMALIUIO, MPEJACTABICHHYI0 B Pa3IWYHBIX
HMCTOYHUKAX B BUJE TaOJUII, TUarpaMM, rpa)uKoB, MPEICTABISITh JaHHBIE B BUJIE Ta0IUII,
auarpamm, rpaukoB.
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Pemate 3amaun  OpraHM30BaHHBIM  NEepeOOPOM  BapUAHTOB, a  TaKXKe
C UCIOJIb30BAHUEM KOMOMHATOPHBIX IPABUI U METOOB.

Hcnonb30BaTh ONUCATENbHBIE XapaKTEPUCTUKU JJI1 MACCUBOB YKMCJIOBBIX IaHHBIX,
B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPbI PACCEUBAHUSI.

HaxoauTe 4acTOThl 3HAYEHUH M YacTOThl COOBITUS, B TOM YHUCJE MOJIb3YAChH
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOEHUH.

HaxoauTe BEpOSATHOCTH CIy4YalHBIX COOBITHI B M3YUYEHHBIX ONbBITAX, B TOM YHUCIIE
B OIBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPHUSAX HCIBITAHUIMA
110 TIEPBOI'O yCIexa, B CEPUAX UCHBITAHUN bepHysuu.

HNmets nipencTaBiieHUe O CIy4alHOM BEJIMYUHE U O PACIIPEICIIEHUN BEPOSITHOCTEM.

Nmerps mnpencraBieHrMe O 3aKOHE OOJIBIIMX YHUCENT KaKk O [MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4YallHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHCEN
B IIPUPOJIE€ U OOILIECTRE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue KomnuecTBo OcHoBHOE OCHOBHBIE BUJIbI DIIEeKTPOHHBIE
pasnena(TeMsbl) Kypca 4acoB coaepKaHue NEATEeIIbHOCTH 00YyUYaroIINXCs (mudpoBbIe)
oOpa3oBaTeyibHbIC
pecypchl

[IpencraBnenue 7 [IpencraBnenue OcBauBaTh CIOCOOBI bu6anorexa IIOK
JAHHBIX JAHHBIX IPEICTABIECHUS CTATUCTUYECKUX https://m.edsoo.ru/7f415f

B Ta0JIUIIaX. JTAHHBIX U YUCJIOBBIX MaCCHUBOB dc

[TpakTuueckue C TIOMOIIIBIO TAOIUI] U JUATPAMM C

BBIYUCIICHUS T10 UCIOJIb30BaHUEMAKTYaJbHBIX U

TaOJIMYHBIMJAHHBIM. BaYKHBIX JaHHBIX

N3Bneuenue u (memorpaduueckue TaHHbIE,

UHTEpIIpeTalus IIPOM3BOJICTBO TPOMBIIIIIEHHON U

TaOJIMYHBIX TAHHBIX. CEIbCKOX03IMCTBEHHON

[IpakTrueckas MPOIYKIIMH, OOIIIECTBEHHBICH

paboTta «Talaub. TIPUPOJIHBIE SBIICHHS ).

I'padpuaeckoe H3yuyaTh MeTOBI PaObOTHI C

peACTaBICHUE TaOIMYHBIMH UTPAQUIECKUMHU

JTAHHBIXB BUJIC MpEeACTaBICHUSAMU JIAHHBIX C

KPYTOBBIX, MIOMOIIBI0 IU(PPOBBIX PECYPCOB B

CTOJIOMKOBBIX XO0/JI€ MPAaKTUYECKUX padoT

(cToOYaThIX)

nrarpamMm. UrteHue u

OCTPOEHUE

TUarpaMM.
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[Tpumepsl
nemMorpapuyecKux
IarpamMm.
[IpakTrueckas
paboTta
«/IlnarpammsD»

OmnucarenpHas
CTATUCTHUKA

YucroBbie HAOOPHI.
Cpennee
apu(pmMeTuIecKoe.
Menanana YuciI0BOro
Habopa.

Y CTOMYUBOCTh
MeIUaHBbI.
[IpakTrnueckas
pabota «Cpennue
3HAYCHUS».
Haubonwimee u
HauMEHbIIIEEe
3HAYEHUS YUCIOBOTO
Habopa.

Pa3zmax

OcBauBaThL MOHATHSA: YHCIOBOM
Ha0op, Mepa IEHTPaTBHOM
TEeHJICHIIUU (Mepa IIEHTPa), B TOM
quCJie cpe/iHee apudmeTnyeckoe,
MeJHhaHa.

OnucbIBaThH CTATUCTUYECKHUE
JTAaHHBIE C TIOMOIIBIO CPEIHETO
apu(MEeTHIECKOTO U MEIUAHBI.
Pemarts 3agaun.

HM3yuyaTh CBOMCTBA CPEIHUX, B TOM
YHUCJIE C TIOMOIIIBIO IIU(PPOBBIX
PECypCoB, B X0JI€ MTPAKTHICCKUX
paborT.

OcBauBaTh NOHSATHUA
HauOOJIbIIIEE U HAUMEHBIIIEE
3HAYCHMS YMCIIOBOIO MacCHBa,
pa3Max.

Pemathb 3aga4um Ha BEIOOD crocoda
OIMCAHUS JJAHHBIX B COOTBETCTBUM
C TIPUPOAON JAHHBIX UIICIISIMU
HCCJICIOBAHUS

bu6anorexa LIOK

https://m.edsoo.ru/7f415f

dc

118


https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

Cnyuaiinas
U3MEHYUBOCTH

Cnyuaiinas
U3MEHYUBOCTH
(mpumepsl). YacroTa
3HAYEHUU B MACCUBE
JAHHBIX.
I'pynnmuposka.
I'mcrorpamMsl.

[Ipaktruueckas padbora

«Cnyyalinas
U3MEHYUBOCTDY

OcBauBaTh NOHATHSA . YACTOTA
3HAYECHUI B MaCCUBE JaHHBIX,
IPYIIHAPOBKA JAaHHBIX,
TUCTOTpaMMma.

CTpouthb 1 aHAJIM3UPOBATH
TUCTOTPaMMBbL, MOAOMPATH
NOAXOASAUIMI Iar TPyIIUPOBKH.
OcBauBaTthb rpapuyeckue
IIPEACTABIEHUS PA3HBIXBUAOB
CIly4YallHOM U3MEHYUBOCTH, B TOM
YHCIIe ¢ TOMOIIBIO TU(POBBIX
pecypcoB, B XOAEMPAKTHUYECKON
paboThI

BBenenue B Teoputo
rpadoB

I'pad, BepmmHa,
pebpo.
[IpencraBnenue
3a/1auu

¢ momoInpko rpada.
Crenenn
(BaJIEHTHOCTB)
BEPIIHHEI.

Yucno pédep u
CyMMapHasCTETICHb
BepuuH. Lens n
k. [1yTe B rpade.
[IpencraBnenue o
cBsi3HOCTUTpada.

OcBauBaTh NOHATHS: Tpad,
BepiuHa rpada, peobporpada,
CTENEeHb (BAJICHTHOCTh BEPIIUHBI),
1Eenb U IUKIL.

OcBauBaTh NOHATHUA ITYTH B
rpade, SiIepoB MmyTh,00X01 Tpada,
OpUEHTUPOBAHHBIN Tpad.

Pemats 3a1a4m Ha MOMCK CYMMBI
CTeTneHeH BepIuH rpada, Ha MOUCK
o0xoja rpada, Ha TOWCK MyTEHB
OpUEHTUPOBAHHBIX Tpadax.
OcBauBaTh ClIOCOOBI
MIPEICTAaBICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUU, TEOPUHU
BEPOSITHOCTEH, APYTHX MPEAMETOB

bu6anorexa IIOK

https://m.edsoo.ru/7f415f

dc
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O6xon rpada
(SWIIEPOB MYyTH).
IIpencrasnenue

00 OPUEHTUPOBAHHBIX

rpadax

C IOMOUIBIO IpadoB (KapThl,
CXEMBbI, DJIEKTPUUYECKUE LIETIH,
(GYHKIIMOHAIBHBIE COOTBETCTBUS)
Ha IpUMepax

BepositHOCTB 1

CityyaiiHblil ONBIT U

OcBauBaTh NOHATHS: CITyYalHbIN

bu6anorexa LIOK

YaCTOTACITy4allHOTO cllydyailHO€ COOBITHE. | OMBIT M CIY4allHOE COOBITHE, https://m.edsoo.ru/7f415f
COOBITHS BepostHocTh 1 MaJIOBEPOSATHOE U MPAKTHYCCKU dc
9acTOTa COOBITHS. JIOCTOBEPHOE COOBITHE.
Ponb manoBeposiTHeIX | M3y4aTh 3HAUMMOCTH
U TIPAKTHYCCKU MaJIOBEPOSITHBIX COOBITHITB
JOCTOBEPHBIX IIPHUPOJIC U O0IIECTBE HAa BAYKHBIX
COOBITHH B IPUPOJIE U | TIPUMEpPAx
B oOmecTBe. MoHeTa | (aBapum, HECHYACTHBIC CIIydaH,
W UrpajibHasi KOCTh B | 3alllMTa IIEPCOHATBHON
TEOPUUBEPOSTHOCTEH. | MHQPOpPMAIHH, ITepeiada TaHHBIX).
[IpakTnueckas HM3yyarp  poiib  KIIACCHYECKUX
pabota BEPOSTHOCTHBIX MOJiesiell (MOHeTa,
«YacroTa BBIMIAICHUsT | WTpalibHas  KOCTb) B TCOPHUH
opJia» BEPOSATHOCTEM.
Ha6aoaath M M3y4aTh YacToOTy
COOBITHIA B MPOCTBIX
OKCIIEPUMEHTaX, B TOM YHCIE C
MOMOIIBbIO IH(POBBIX PECYPCOB, B
XO0/JI€ MPAKTUYECKON padoThI
O6o00menmue, [IpencraBnenue IHoBTOPATH H3y4YEHHOE U bubnuoreka [JOK
CUCTEMATH3AINS JTAHHBIX. BBICTPAUBATH CHUCTEMY 3HAHMIA. https://m.edsoo.ru/7f415f
3HAHUU OnwucarenpHas dc
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CTaTUCTHKA.
BepositHOCTB
CIIy4aiHOTO COOBITHS

Pemarhb 3a7a4m Ha IpEACTaBICHUE
Y OIIMCAHNE JTaHHBIX C IOMOIIBIO
W3YUYEHHBIX XapaKTEPUCTHK.
O0cyxkaaTh npuMepbI CITyYalHbIX
COOBITHI, MAJIOBEPOSITHBIX U
NPaKTUYECKU JOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJIU B
IIPUPOJIE U KU3HU YEIIOBEKA

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOT'PAMME

34
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8 KJIACC
HaunmenoBanne KomnuecTBo OcHoBHOE OCHOBHBIE BU/JIbI DIIEeKTPOHHBIE
pasnena(TeMsbl) Kypca 4acoB coaepKaHue NEATEeIbHOCTH 00YyUYaroIINXCs (dpoBkIe)
oOpa3oBaTeybHbIC
peCYpChI

[ToBTOpeHnue xkypca/ 4 IIpencrasnenue IHoBTOPATH U3y4YEHHOE U bubnmnoreka [IOK
KIacca JIaHHBIX. BLICTPAHBATh CHCTEMY3HAHMIA. https://m.edsoo.ru/7f417f

OnucarenbHas Pemathb 3aga4um Ha IpeACTaBICHUE b2

CTaTUCTHKA. Y OIIMCAHUE JTaHHBIX C TOMOIIBIO

Cnyyvaitnas M3YUYECHHBIX XapaKTEPUCTHUK.

U3MEHYUBOCTD. Pematp 3a1a4u Ha NpeCTaBICHUE

CpenHne YuciaoBoro IpyNIIAPOBAHHBIXJAHHBIX U

Habopa.CnyJaifHbie OIUCAHUE CIyYauHOMN

COOBITHS. U3MEHYUBOCTHU.

BepositHocTr n Pemats 3a1auun Ha onpeneacHue

Y4acCTOTBHI. YaCTOTHI CIyYalHBIX COOBITHH,

Knaccuueckue 00CyXIeHHEe MMPUMEPOB CIIY4alHBIX

MOZEJIH TEOPUHU COOBITHI, MAJIOBEPOSITHBIX U

BEPOSATHOCTEH IIPAKTUYECKHU JOCTOBEPHBIX

MOHETa U UTPAJIbHAS CITy4ailHBIX COOBITU, UXPOJIHU B

KOCTb IIPUPOJE U KU3HU YEIIOBEKA
OnucarenbHas 4 OTKIIOHEHHS. OcBauBatb nousiTus: nucnepcust | buonuorexa [HOK
CTaTUCTHKA. Jucnepcus ¥ CTaHJAPTHOE OTKJIOHEHUE, https://m.edsoo.ru/7f417f

PaccenBanue naHHBIX

YUCJIOBOrO Habopa.

HCIIOJIB30BATh 9TU XaPAKTCPUCTUKHU
AJIs1 OITMCaHUs paCCCHUBAHUA
JaHHBIX.

b2
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CrangaptHoe BouiaBuraTh runoresbl 00
OTKJIOHCHUE OTCYTCTBHUU WJIM HAJIMUUKCBSI3H 110
YHUCJI0BOTO Habopa. JrarpaMmaM pacceuBaHUs.
JnarpamMmbl CrtpouTh 1uarpamMmMbl pacCEeMBaHUs
pacceuBaHus 110 UMEIOIIUMCS TAHHBIM, B TOM
YHUCJIE C MOMOIIBIO KOMIIbIOTEpA
MHoxkecTBa MHOX€eCTBO, OcBaunBaTh NOHATHS. MHOXKECTBO, | bubmmoreka [IOK
TI0IMHOYKECTBO. 3IIEMEHTMHOXKECTBA, https://m.edsoo.ru/7f417f
Oneparuu Hax MOJMHOKECTBO. b2
MHO>KECTBaAMHM: BbINoJHATH Onepanuu Hajl
00beIMHEHHE, MHOKECTBAMH:00bEIMHCHHUE,
NepeceueHue, nepecevyeHue, TOMoIHEHHE.
JTOTIOJTHEHUE. Hcnoab30BaTh CBOKCTBA:
CaolicTBa onepaiuii MIEPEMECTUTEIIHHOE,
HaJl MHOXXECTBAMMU coYeTaTeNIbHOE,
MEPEMECTUTENBHOE, pacnpeaeauTeIbHOE, BKIIOYEHHUS.
coYeTaTeNbHOE, Hcnoab3oBaTh rpaduieckoe
pacnpeneuTeNbHOE, MIPEICTABICHUE MHOXECTB IMIPHU
BKJTIOUCHMUS. ONMCAHUU PEATIbHBIX MPOLIECCOB U
I'padpuaeckoe SBJICHUM, IPYU PELICHUU 3a/1a4 U3
MIPEJICTABIICHUE JIPYTUX YISOHBIXIIPEIMETOB U
MHOXECTB KypCOB
BepositHocTh DJNieMeHTapHbIe OcBauBaTh NOHATHA: bubnunoreka [JOK
CIy4aiiHOrOCOOBITHUS COOBITHSL. 5JIEMEHTapHOE COOBITHE, https://m.edsoo.ru/7f417f
Crnyuaiinble COOBITHS. | CIy4aliHOE COOBITHE KaK b2
bnaronpusTCTBYIONM | COBOKYIHOCTH
€ dJIEMEHTapHbIC 0JTIarONMPUATCTBYIOITUX
COOBITHUSI. AJIEMEHTaPHBIX COOBITUH,
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BepostHocTn
coObITUN. OTBITHI €
PAaBHOBO3MOXHBIMU
3JI€eMEHTapHbIMU
COOBITUSIMU.
Crny4aiiHbIil BEIOOD.
[IpakTrueckas
pabota «OmnbITHI

C PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMU
COOBITHSMM

PABHOBO3MOKHBIE 3JIIEMEHTAPHBIE
COOBITHS.

PemaTh 3a1a4M Ha BBIYUCIICHUE
BEPOSITHOCTEN COOBITHH 11O
BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHICITy4aifHOTO OTIBITA.
PemaTh 3a1a4u Ha BEIYUCIICHUE
BEPOSTHOCTEHCOOBITHI B OMBITaX C
PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMHU, B TOM
YHCJIE C MOMOIIBIO KOMITBIOTEPA.
IIpoBoaANTH ¥ U3Y4YaTh ONBITHI

C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITUAMHU(C
VCIIOJIb30BAHUEM MOHET,
WUTPaJIbHBIX KOCTEU, IPYTUX
MOJIeJIei) B XOJI€ MPAaKTUUECKOM
paboThI

BBenenue B Teoputo
rpados

Hepeso. CpoiicTBa
nepesa:
€IMHCTBEHHOCTh
nyTH,
CYILIECTBOBAaHHE
BHUCSIYEN BEPILMHBI,
CBSI3b MEXK]1y YUCIIOM
BEPIIUH U YUCIOM
péoep. IlpaBuio
YMHOKEHUS

OcBauBaTh NOHATHS IEPEBO KaK
rpad 0e3 nuKIa,BUCSYas BEPIINHA
(JIicT), BETBB J€peBa, MyTh

B JIEpeBE, JUAMETP JIepeBa.
N3yuaTs cBoiicTBa nepesa:
CYIIIECTBOBAHHUE BUCSYCHBEPIIIHEI,
CIMHCTBEHHOCTD ITyTH MEXTY
JIBYMSI BEPIIMHAMH, CBSI3b MEXKTY
YHCJIOM BEPIIIUH U YUCIOMPEDED.

bubmmoreka IIOK

https://m.edsoo.ru/7f417f

b2
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Pemarth 3a1aun Ha TTOUCK U
MIEPEUYUCIICHUE ITyTENB JEPEBE,
ONPEAETICHNUE YK Clia BEPIIUH WU
pE6epB nepese, 00X0 OMHAPHOTO
JiepeBa, B TOM YHCIIE C
MPUMEHEHHUEM TpaBuia
YMHOKEHUS

CnyvaitHbie COOBITHS

IIpoTuBomoOIOKHOE
coObITHe. Jlnarpamma
Ditnepa.
O0benHeHne u
nepecevyeHue
COOBITHIA.
HecoBmecTHbIe
coObITusi. @opmyiia
CJIOKEHHUS
BEPOSITHOCTEU.
[IpaBuiio yMHOXEHUS
BEPOSITHOCTEN.
VYcnoBHas
BEPOSATHOCTD.
HeszaBucumsie
COOBITHS.
[IpencraBnenue
CJIy4aiHOTO
SKCIIEpUMEHTAB BUJIE
JepeBa

OcBauBaTh NOHATHS : B3aUMHO
MIPOTUBOTIONIOKHBIE COOBITHSI,
orieparuu Haj COOBITUSMH,
00beIMHEHUE UTIEPECECUCHUE
coOBITHI, TUarpaMma Jusepa
(Diinepa-Benna), COBMECTHBIE U
HECOBMECTHBIE COOBITHS.
H3yuaTh TeopemMbl 0 BEPOSITHOCTU
00beTMHEHUS JIBYX COOBITHI
(bopMyIIBI ClIOXKEHUS
BEPOATHOCTEN).

Pemiath 3aga4m, B TOM 4HcCle
TEKCTOBBIE 3aJJaUMHA OIIPEICIICHHUE
BEPOSATHOCTEH OOBCAMHEHUS U
nepeceyeHus COOBITHI C TTOMOIIBIO
YUCIIOBOW MPSIMOU, THATPAMM
Diinepa, GOpMyIIbI CIOKEHUS
BEPOSATHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO
YMHOKEHUS BEPOSITHOCTEM,
yCJIOBHAsi BEPOSITHOCT,

bu6anorexa LIOK

https://m.edsoo.ru/7f417f
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HE3aBUCHUMBIECOOBITHUS JIEPEBO
CJIy4alHOIO OIIbITA.

HN3yuarts cBoiicTBa (OnpeecHus)
HE3aBUCHUMBIXCOOBITHH.

Pemathb 3a1a4uu Ha onipesieicHUE U
HCII0JIb30BAaHUEHE3aBUCUMBIX
COOBITHIA.

PemaTthb 3a1a4u Ha MOUCK
BEPOSITHOCTEN, B TOMUHUCIIE
YCJIOBHBIX, C UCIIOJIb30BaHUEM
JIEpeBa CIy4alHOr O OIbITA

O06o061enue,
CHUCTEMAaTU3AIINS
3HAHUU

[Ipencrasnenue
JTAHHBIX.
OnucarenbHas
CTaTHCTHKA.

I'padsmr.

BepostHocTh
CIIy4aliHOT'O COOBITHS.
DJIEMEHTBI
KOMOWHATOPUKH

IloBTOPATH N3yUEeHHOE U
BBICTPAMBATH CUCTEMY

3HAHUM.

PemaTp 3a1a4um Ha NpeCTaBICHUE
Y OINKMCAHUE TAHHBIX C MIOMOIIIbIO
M3YUYECHHBIX XapaKTEPUCTHUK.
Pemats 3a1aun ¢ npuMeHEHUEM
rpacdoB.

PemaThb 3ajaum Ha HaXOXKICHUEC
BEPOSTHOCTH CIYYaHOTO COOBITHS
110 BEPOATHOCTSIM DJIEMEHTApPHBIX
COOBITHI, B TOM YHUCJIC B OMBITAX

C PAaBHOBO3MOKHBIMHU
AJIEMEHTaPHBIMU COOBITHSIMU.
PemaTp 3a1aum Ha HAXOXKICHUE
BEPOATHOCTEN O0BETUHEHUS U
repecedeHus COObITHM, B TOM

bu6anorexa IIOK

https://m.edsoo.ru/7f417f
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YUCJICHE3aBUCUMBIX, C
UCIOJIb30BaHUEM IpaUueCKUX
IIPEACTAaBIICHUN U 1€pPEBa
CIIyYalHOTO OTIBITA.

Pemats 3a1a4um Ha epeyrciIcHUE
KOMOMHAIMH (YKclia MepecTaHOBOK,
quCjia COUYETaHUM ),

Ha HaXOXJICHUE BEPOSITHOCTEN
COOBITUI ¢ MPUMEHEHUEM
KOMOMHATOPUKH, B TOM UHCIIEC
MCIIOJIb30BAHUEM TPEYTOJIbHHUKA
[Tackans

OBILEE 34
KOJIMYECTBO
YACOB IO
TTIPOTPAMME
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9 KUIIACC
HaunmenoBanne KommuecTBo OcHoBHOE OCHOBHBIE BU/IbI DIIEeKTPOHHBIE
pasnena(TeMsbl) Kypca 4acoB coaepKaHue NEATEeIbHOCTH 00YyUYaroIINXCs (g poBkIe)
oOpasoBaTeyibHbIC
peCYpChI
IToBTOpEHue Kypca 4 IIpencrasnenue IHoBTOPATH M3y4YeHHOE U bubnmnorexa [IOK
8 knacca JIAHHBIX. BLICTPAUBATEH CHCTEMY https://m.edsoo.ru/7f41a3
OnucarenpHas 3HAHUM. 02
CTaTUCTHKA. Pematp 3a1a4u Ha NpeCTaBICHUE
Onepauunu Hax Y ONIMCAHUEIAHHBIX.
COOBITHSIMHU. Pemathb 3a7a4M Ha HaXO0XKJICHUE
HesaBucumocts BEPOSTHOCTEN 00bETUHEHUS U
COOBITHIA nepeceueHus CoObITUM, B TOM
YHUCJIEHE3aBUCUMBIX, C
UCIIOJIb30BaHUEM TpadUueCKux
MIPEJICTABIICHUN U JIepeBa
CIIy4alHOTO OTIBITA.
Pematpb 3a1a4u Ha niepeyncICHUE
KOMOUWHAIUH (41cIia MepecTaHOBOK,
Yyucia COYETaHHi),
Ha HAXO0XXJEHHUE BEPOSTHOCTEU
COOBITHI C MPUMEHEHUEM
KOMOHMHATOPUKH, B TOM YHCIIEC
VICTIOJIb30BAHUEM TPEYTOJIbHHUKA
[Tackansa
DJIEMEHTHI 4 [TepecTanoBKHU. OcBauBaTh NOHATHA: bubnuoteka [JOK
KOMOMHATOPUKHI dakTopuan. KOMOHMHATOPHOE MPaBUJIIO
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Co4yeTaHUs U YUCIIO

YMHOKEHUS, YIOPSALOYEHHAS Mapa,

https://m.edsoo.ru/7f41a3

COYETaHUI. Tpoiika 0ObEKTOB,IE€PECTAHOBKA, 02
TpeyroibHUK dbakTopuan yucia, coueTaHue,
[Tackaus. YUCIIO COYETAHUM, TPEYTOJIbHUK
[IpakTrueckas ITackais.
pabota «Brruncienrne | PemaTth 3agaum Ha iepedrCICHUE
BEPOATHOCTEMN YIOPSIIOYEHHBIX TIap, TPOEK,
C UCIOJIb30BAHUEM MIEPEUNCIICHUE TTEPECTAaHOBOK
KOMOMHATOPHBIX Y COYETAaHUM 2JIEMEHTOB
byHKIMI Pa3JIMYHBIX MHOXKECTB.
AJIEKTPOHHBIX PemaTthb 3a1a4u Ha IPUMCHEHUE
TaOJIUL YuCJIa COYETaHUM
B anreOpe (CoKpaiéHHoe
yMHOKeHue, ouHoM HbioToHa).
Pemats, npumenss
KOMOHMHATOPHUKY, 3a1a4H
Ha BBIYKCJICHUE BEPOATHOCTEH, B TOM
YHCJIE C TOMOILBIO
AIIEKTPOHHBIX TAOJIHUII B XO/I€
MPAKTUYECKON pabOThI
['eomeTpuueckas I'eomeTrpuueckas OcBauBaTh NMOHATHE bubnmnoreka [JOK
BEPOATHOCTE BEPOATHOCTb. reOMETPHIECKON BEPOSTHOCTH. https://m.edsoo.ru/7f41a3
Ciry4aitHBIBBIOOD PemaTh 3a1a4n Ha HaXOXKJICHUE 02

TOYKH U3 (PUTYPHI HA
TUTOCKOCTH, U3
OTpE3Ka,u3 JyTu
OKPYXHOCTH

BEPOSITHOCTENUB OIBITAX,
MPEJICTAaBUMBIX KaK BEIOOpP TOUEK
Y3 MHOTOYTOJIbHUKA, KpyTa,
OTpE3Ka WU JYTHOKPYKHOCTH,
YHCJIIOBOTO MPOMEKYTKA
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HcneiTanus Hcnpitanue. Yenex u | OcBamBaTh MOHATHSA . cnbiTanue, | bubmnorexa [JOK
Beprymin neynaua. Cepus 3JIEMEHTAPHOECOOBITHE B https://m.edsoo.ru/7f41a3
UCIIBITAHU I 10 UCHIBITAaHUHU (yCHEX U Hey/aya), 02
IIEPBOTO yCIIEXa. cepusl UCTIBITAHUM, HACTYTICHHUE
HcnbiTanus nepBoro ycnexa (Heynaum), cepus
bepnyun. ucnslTanui bepHymm.
BepostHOCTH Pemiath 3a7a4M Ha HaXO0XK/ICHUE
COOBITUII B  CEpUM | BEPOSITHOCTEH COOBITHI B cepuu
VCTIBITAHU UCIIBITAHUN 10 IEPBOTO yCIEXa,B
bepuymin. TOM YHCJIE C IPUMEHEHUEM
[Ipaktuueckaspabora | GoOpMyIbl CyMMbl FT€OMETPUUYECKOMN
«/cnprtanus IIPOTPECCHUMN.
bepuymim» Pemathb 3a7a4m Ha HaXOXK/ICHUE
BEPOSITHOCTEN 3JIEMEHTAPHBIX
COOBITHI B CEPUM UCTIBITAHUIN
bepHyu, Ha HaxXoXIEHUE
BEPOSITHOCTU ONPEACIEHHOTO YHCIIA
YCIEXOB B CEPUH UCTIBITAHUI
bepnymm.
N3yyaTs B X04€ NPAKTHYECKOM
padoThI, B TOM YHCIIE C IOMONIBIO
1U(POBBIX PECYPCOB,CBOMCTBA
BEPOSITHOCTH B CEPUH UCTIBITAHUI
bepnynnu
Cnyyaiinas BelIMUYMHA Cnyuaitnas BenuuuHa | OCBOMTH MOHATHS: CIy4dailHas bubnuoreka [JOK

upacrpejeicHue
BEPOSATHOCTEM.

BEJIMYMHA, 3HAYCHUE CITyYaHOU
BEJIMYMHBI, paCIpeICICHUE
BEPOSATHOCTEM.

https://m.edsoo.ru/7f41a3
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. 5-9 knaccwl (0a30BBIH YPOBEHBD)

MaremaTtnueckoe
0XXUJAHUEU
nucrepcus
CIIly4alHOU
BeJIMYKHBL. [Ipumepsl
MaTeMaTUYECKOIO
OXXUJAHUSIKAK
TEOPETUYECKOTO
CpEeHer0 3HAYEHUS
BEJIMYMHBI.

[TonsTe o 3akoHE
OOJIbIITUXYHUCETT.
HN3mepenne
BEPOSITHOCTEN C
IIOMOIIBIO YaCTOT.
[Ipumenenue 3akoHa
OOJIBIIINX YHCE

HN3y4aTh u 00CyKaAaTH TPUMEPDI
JIMCKPETHBIX HHETIPEPBIBHBIX
CIIy4yalHBIX BEJTUYUH (POCT, BEC
YEJI0BEKa, YUCIICHHOCTh HACEJIEHNS,
JIPYTrU€ U3MEHUYMBBIC BEIMUYNHBI,
paccMaTpuBaBIIHECS

B KypC€ CTaTUCTHKH ), MOJIEIbHBIX
CIIyYailHbIX BEJIUYMH, CBA3aHHBIX
CO CIIy4YallHBIMU OTBITAMU
(OpocaHue MOHETHI, UTPATTLHOMN
KOCTH, CO CIIy4aifHBIMBBIOOPOM H T.
I.).

OcBauBaThb NOHATHS:
MaTeMaTH4YEeCKOE OKUIAHUE
CIIly4allHOM BEJIMYHUHBI KaK
TEOPETUYECKOE CPEAHEE3HAUCHNUE,
JTIUCTICPCUS CITyHYalHOW BEJTUYUHBI
KaK aHaJIOT TUCIEPCUH YHCIOBOTO
Habopa.

PemaTh 3a1a4n Ha BEIYHCIICHUE
MAaTeMaTHYE€CKOI00KUJaHUS U
JACTIEPCUN TUCKPETHOU CIIy4YalHOU
BEJIMYUHBI 110 33JJAHHOMY
pacnpenesneHuIo, B TOM YHCIIE
3a71a4, CBSI3aHHBIX CO
CTPaXOBAaHUEM M JIOTEPESIMH.
3HAKOMUTBHCH C MATEMATUYECKUM
0XXUJAHUEM U TUCTIEPCUEH
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HEKOTOPBIX pacrpeeieHul, B TOM
YHUCJIE PACIIPENEIIEHNS CIIyYaluHON
BEJIMYUHBI «YUCJIO YCIIEXOB) B
CepUHU UCIbITaHUM bepHyiu.
HN3yuaTth 4acTOTy COOBITHS B
MOBTOPSIOIIUXCS CITYyYalHBIX
OTBITaX KaK CIYYalHYIO BEJIUUMHY.
3HAKOMUTBHCS C 3aKOHOM OOJIBIITUX
yucel (B popmy bepuyiim): npu
OOJIBIIIOM YHCJIE OTBITOB YaCTOTa
coObITHS OJIM3KA K €T0
BEPOSITHOCTH.

PemaTs 3a1a4u Ha U3MepeHUE
BEPOSITHOCTEN C MTOMOIIBIO YaCTOT.
O0cy:xaaTh posib 3aKOHA
OO0JBIINX YKCeN B 000CHOBAHUH
YaCTOTHOTO METOJIa U3MEPECHHUS
BEPOSITHOCTEN.

OO0cy:x1aTh 3aKOH OOJBIINX YUCET
KaK MPOSIBJIEHUE CTATUCTUYECKON
YCTOMYHMBOCTHU B U3MEHUYUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIINX
YuCes B IPUPOJIE UB KU3HU

YeloBeKa
O06o0menHmue, 10 [IpencraBnenue IloBTOPATH U3yUEHHOE U bubnuoreka [JOK
KOHTPOJIb JlAHHBIX. BBICTPAMBATh CHCTEMY https://m.edsoo.ru/7f41a3
OnwucarenpHas 3HaHUM. 02

CTaTUCTHKA.
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BepostHOCTB
CIIy4aliHOT'O COOBITHSI.
DIEeMEHTBI
KOMOUHATOPUKH.
Ciyuaiinbie
BEJIMYHUHBI U
pacnpeneneHus

PemaTp 3a1aum Ha IpECTABICHUE
1 ONIMCAHUECIaHHBIX.

Pemath 3a1a4y Ha HaXO0XKJICHHUE
BEPOSITHOCTEN COOBITHI, B TOM
YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEN 0OBbETMHEHUS U
nepeceyeHus COObITHH, BEIYUCIISTh
BEPOSATHOCTH B OIBITAX

C CepUsIMU CITyYaWHBIX UCIIBITAHUN

OBIIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

133



	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Самоорганизация:
	Самоконтроль:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ФЕДЕРАЛЬНАЯ РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (1)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 5 КЛАСС
	Дроби
	Решение текстовых задач
	Наглядная геометрия
	6 КЛАСС
	Дроби (1)
	Положительные и отрицательные числа
	Буквенные выражения
	Решение текстовых задач (1)
	Наглядная геометрия (1)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (1)
	Числа и вычисления
	Решение текстовых задач (2)
	Наглядная геометрия (2)
	Числа и вычисления (1)
	Числовые и буквенные выражения
	Решение текстовых задач (3)
	Наглядная геометрия (3)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 5 КЛАСС.
	6 КЛАСС.
	ЕДЕРАЛЬНАЯ РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (2)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	8 КЛАСС
	Алгебраические выражения (1)
	Уравнения и неравенства (1)
	Функции (1)
	9 КЛАСС
	Уравнения и неравенства (2)
	Функции (2)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (2)
	Числа и вычисления (2)
	Алгебраические выражения (2)
	Уравнения и неравенства (3)
	Функции (3)
	Числа и вычисления (3)
	Алгебраические выражения (3)
	Уравнения и неравенства (4)
	Функции (4)
	Числа и вычисления (4)
	Уравнения и неравенства (5)
	Функции (5)
	Числовые последовательности и прогрессии
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС
	8 КЛАСС (1)
	«ГЕОМЕТРИЯ» В 7–9 КЛАССАХ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (3)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС (1)
	8 КЛАСС (2)
	9 КЛАСС (1)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (3)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС (1)
	8 КЛАСС (3)
	9 КЛАСС (2)
	«ВЕРОЯТНОСТЬ И СТАТИСТИКА» В 7–9 КЛАССАХ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (4)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС (2)
	8 КЛАСС (4)
	9 КЛАСС (3)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (4)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС (2)
	8 КЛАСС (5)
	9 КЛАСС (4)

