MUHHUCTEPCTBO MPOCBEMIEHUS] POCCUHCKON ®EJIEPALIANA
MHUHUCTEPCTBO OBPA30BAHWS TBEPCKOW OBJACTH
YIIPABJIEHUE OBPA3OBAHUS AAMUHUCTPALIUHA
BBIIIHEBOJIOOKOI'O TOPOACKOI'O OKPYT'A

JInuei NelS

PACCMOTPEHO
Pykosozurens IIIMO

Wreserode)

o .

Kpeuosa E. A.
Ne 4 ot «30» aBrycra 2023 r.
PABOYAS ITIPOTPAMMA

OCHOBHOI'O OBIIEI'O OGPA3OBAHUA
MATEMATHUKA

r. Boimauii Bosiouex 2023



COJIEPKAHUE

THOSCHUTEIBHAT BATIMCK A ... eunenieeee e et eeeeeesese e e se e se e reaen e enreasnreaenseaenseasnrenensenennen 4

Ilnanupyembie pe3y/ibTaTbl OCBOCHHUSI IPOrPaMMbI 110 MATEMATHKE HA YPOBHE

OCHOBHOT0 O0IETO OOPABOBAHMSI . ........ceiieeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaeens 6
JIAUHOCTHBIC PE3YIIBTATBL ..ot eeeeeeeeesassaaaaaasaaaaaasaaaaaaaaaaaaasaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaeens 6
METANPEAMETHBIE PEBYIIBTATBL. .. ceeeeeeeeeesaseasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaans 7
TTIPEIMETHBIC PEBYITBTATBI ...eeeeeeeeeeeaaaaeaaaaaa e e e e e e e s e e e e e e e e s e e e e e e e e e e e s e s e e e e e e e e e e e e aaaaaaaaaaaaaeens 9

Pabouasi nporpamma yuyeOHOro kypca «MartemaTnka»B 5—6 Kiaaccax

TTOSICHUTEITBHAST BATTHICKA 1vvvvuusieeeessteerssssnnnssssesssssssssssnnssaeessessssssssnsnasesssssesssssnnnns 10
COICPIKAHUE OOYUECHHMST «.c.evveeeeesniieeeeessiteeeeeasanssse e e e s asber e e e s asbnr e e e e s annbreeeesasnneeeens 12
ST 81 1 12
G301 1o PP 13
TIPEIMETHBIC PEBYITBTATBI ..ueeeeeeeeeeesseaaeaaaasasaaaaaaaasaaaaaasaaaaasaaaasaaaaaaaaaaaaaaaaaaeaaaaaaeaens 15
TeMATHUECKOE TITAHUPOBAHIIEC .......vvveeeeesauitreeeessnssneeeesassseeeesaasssneeessansnneeeessannnneess 19
oI 8 - ol R TT T PPPPUPPPPPPRTPRN 19

B KITACC 1vvttttetttee e e s e ettt ettt e e e e e e e ettt e e e e e s s e e bbb bbbttt e e e e e e e e e bbbt e e e e e e e e e e nnnnranes 28
PaGouasi nporpaMMa y4eOGHOro Kypca «AJredpa» B 7—9 KIaccaX........ccccceeerrrnnnne 38
TTOSICHUTEITBHAS BATTHICKA +vvvvvieeessssssettrneereessessssssssssssssesesessssssssssssssssseseessssssnssnssssnes 38
COTEPIKAHUE OOYITEHIIST «...evvveeeesuiiieeeesaitieeeeesanttneeeesasbseeeesasbbreeeeaansbreeeesasnneeeess 39
4 3 £ YT OO P PPRRPPPRT 39

S 3B 0 - Tl R EUTUR O PPPPPPPPRPPRRN 40

I 0 £ Tt OO PPRPPPP 41
TTPEIMETHBIC PEBYITBTATE ....eveeeiutrrreeessntreeeessanstneeessaassseeeeesassseeeesaasnsneeeesansnneeeeaans 42
TEMATUYECKOE TITAHUPOBAHME ......cevviiiiiiriiiiiiittittttttettetseeseseeseeseeeeeeeeeeseeeeeeeeeeeseeeeees 47
0 51 ;T PP PPPPPPPPPPPPP 47

o3 0 - Tl R TR SPOPPPPPRSPRR 52

I 0 2T oS ERRPRR 60

Pabouyas nporpamma yueOHoro kypca «l'eomerpus»



A 7 £ T\ oF: D, TR 68

TIOSCHUTEIBHAS BAITMCKR «..eviieeiiiiiiiitrreeeineee e e s s s st e et e e e e s s s s s e e e e e e e e e s s nnnnnnnes 68
COHEPIKAHUE OOYUCHHMSI «...evveeeeeiniteeeeessnnneeeeasssnneee e e s asnne e e e s annne e e e s sannneeeesannneeeens 69
3 €T PP PR PR PPPRRRN 69
B KITACC 1.ttt e ettt ettt ettt e et e et e e e e e s 69
D KITACC ..ttt ettt e st e e st e e e e 70
TIPEAMETHBIE PEBYIIBTATBL . ....cceeiiiiusttrrnereeseeessssaasnnnnnsereeeeessssssssnnnnseseeeeeeeesassannnnnees 70
TEMATUUECKOE TTAHUPOBAHKE .....vvvevvrreeeesssnssnrrrneeeeeeeessssassssnnsseeseeeesssnasssnnnnseeeeeens 74
A 3 TP PUTPPP RPN 74
&30 0 - ol o PP T TP PPPPPPPPPRTPTN 78
I 0 £ TP PRTPPPTR 83

PabGouas mporpamma yueOHOro kypca «BeposiTHOCTH

H CTATHCTHKA» B 7—9 KITACCAX ....oceeiiiiiiii e et 89
TTOSICHUTEITBHAS BATTHICKA 1vvvvuusiteeessevesssssnnsssssssssesssssssnnssasessesssssssnnnssesssssesssssnnnns 89
COTEPHKAHUE OOYUCHUS «.eeeiieiivrrrerteeeeesssasssttsssseseeessssssssssbbasseeeesaessssanssssssereeseeeans 90

4 3 £ TP PRTPPPRR TP 90
&30 20 - ol PO TP PO PPPPPPPPPRPPRRN 91
I 0 £ Yoo O TP PPRRPPPRTT 91
TIPEAMETHBIC PEBYIIBTATBI «.vvvvvvrrrseesessssssssssssereeesssessssssssssseeseeseesssnmnssssssseeeeeseessnnnns 92
TeMaTHUECKOE TUTAHMPOBAHIIE ... vvvvvrrreeeeessssssssttrneerseeseesssssssssssssessessssssnnnnssssssseeeeees 94
4 3 £ VTR PPRPPPPRTR 94
S 3B 0 - Tl R EUTUR O PPPPPPPPRPPRRN 98
I 0 £ TS T TSSO PPPPPPRTRR 103



Pabouas nporpamMma no yueOHomy npeamery «Marematukay (0a30Bblii YPOBEHD)
(npenmetHass obmactb «MareMatuka W HHQOpPMATUKa») (Aajiee COOTBETCTBEHHO —
mporpaMma IO MaTeMaTUKe, MaTeMaTHKa) BKIIOYAeT TMOSCHUTEIbHYIO 3aIHCKY,
colepkaHue OOydeHMs, IUIaHUPYEMbl€ pPE3yJbTaThl OCBOCHHUS MPOrpaMMbl I10
MaTeMaTuKe, TEeMaTHYeCKOe MJIaHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo mareMaruke i oOywarommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme mo MareMaTUKE YUYTEHbl MJI€U W MOJIOKEHUS
Konneniuu pa3Butus matematuyeckoro oopasoanus B Poccuiickoii denepanum.

[Ipeamerom MatemMaTUKH SBISIOTCS (PyHIaMEHTAIbHBIE CTPYKTYPHI HAIIEro MUpa —
MPOCTPAHCTBEHHbIE (OPMBI W  KOJUYECTBEHHBIE OTHOIICHHUS (OT MPOCTEHIIHUX,
yCBaWBAEMbIX B HEIMOCPEJACTBEHHOM OIIBITE, O JIOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
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
U3MEpPEeHUN M TOCTPOEHUM, YMTaTh WH(OpPMAlKIO, TPEICTABIECHHYIO B BHJE TaOIUIL,
auarpaMM U TpaUKOB, JKHTh B YCJIOBHUSX HEOMNPEACNEHHOCTH 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 TTOCTPOCHUH, 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 JIEUCTBUTEIBHOCTH, MPEACTABICHUSIMHU O MIPEAMETE U METOJIaX MaTeMaTHKU,
UX OTJIMYUU OT METOJIOB IPYTHX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUS] MaTeMaTUKH JIJIsl PELICHUS HAYYHBIX U MPUKIAJAHBIX 3a7a4.



[IpyopuTeTHBIMH LIEIMH OOy4YeHHUsT MaTeMmMaTHke B 5-9 Kkiaccax SBISIOTCA:

dbopMupoBaHUE IEHTPATBHBIX MAaTEeMaTUYECKUX MOHATHH (YKMCIIO, BEIMUMHA,
reomeTpuueckas ¢Gurypa, mepeMeHHasi, BEPOSTHOCTb, (PYHKIIHS), 0OECIECUYMBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMATHYECKOT0 00pa30BaHMs 00yUaIOIIUXCS;

Mo/iBeIcHHe OOydYarolmMXxcsd Ha JOCTYIIHOM /I HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTE€MATUKU U OKPYKAIOIEro MUpa, IOHMMaHUEe MaTeMaTUKU KaK 4acTh
oO11el KyJlIbTyphl YEI0OBEUECTBA;

pa3BUTHE MHTEIJIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH 0oOydarommxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTH MBIIIJICHUS,
UHTEpECa K U3YUCHUIO MAaTEMaTHKH;

dbopmupoBaHue (PyHKIMOHATBHOW MaTEMaTHUYECKOM TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSIBIICHUS] MAaTEMATUUECKUX MOHSTHH, 0OBbEKTOB M 3aKOHOMEPHOCTEH
B PEAIbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU WU3YUYCHHH 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.

OcHOBHBIE JTMHUU COJEPKaHUS POrpaMMBbI 110 MaTeMaThke B 5—9 kiaccax: «Yucna
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 10 MaTeMaTHKE, paclpeaesiéHHOe M0 TojaM O0y4eHHs,
CTPYKTYPHPOBAHO TakuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPUHIUINUAAIBEHBIM
BOIIpocaM  oOydJaromuecs: — oOpalfaduch  HEOJHOKpPATHO, 4YTOOBI  OBJAJCHUC
MAaTEMaTUYECKUMU TIOHATHSIMHU U HaBBIKAMU OCYIIECTBISJIOCH TMOCJIEI0BATEIBHO 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 cootBerctBun ¢ ®I'OC OOO maremarnka sBISETCS 00S3aTEIBHBIM yUECOHBIM
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 SIEMEHTHI CTATUCTUKHU U
Teopur BepositHocTel) u «l'eomerpusi». Ilporpammoil 1Mo MaremMaTUKEe BBOJUTCS
CaMOCTOSITEIILHBIN Y4eOHBIN Kypc «BepOosSTHOCTh M CTATHCTHKAY.

OO0miee 9MCIIO YacoB, PEKOMEH/IOBAHHBIX [IJISi M3yUYEeHHUS MaTeMaTuku (0a30BbIN
YpOBEHb) Ha YPOBHE OCHOBHOTO oOmiero obOpazoBanusi, — 952 waca: B 5 kmacce —
170 gacos (5 gacoB B Henedo), B 6 kimacce — 170 gacos (5 wacoB B Heneno), B 7 Ki1acce —
204 yaca (6 yacoB B Hefeno), B 8 kiacce — 204 vaca (6 yacoB B HeJENI0), B 9 Kilacce —
204 gaca (6 yacoB B HEZICITIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenne MareMaTuKd Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HANpPaBIICHO
Ha JOCTHKCHHE OOYYAIOUIUMUCS JUYHOCTHBIX, METANpEAMETHBIX M MPEeIMETHBIX
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 OTHOIIEHUEM K JOCTHKCHHSIM POCCUHUCKAX MATEMAaTHKOB W POCCUHCKOM
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) rpaxaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IPpaKJaHWHA U peau3allii ero IMpas,
Npe/ICTaBIEHHEM O MAaTeMaTHYeCKUX OCHOBaxX (DYHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp IPakIaHCKOTO O0IIeCTBa (HapUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO STUYECKUX MPOOJEM, CBSI3aHHBIX C MNPAKTHYECKUM
NpUMEHEHHEM JOCTKEHUW HayKH, OCO3HAHMEM Ba)XXHOCTH MOPAIbHO-3TUYECKHUX
MIPUHIIMIIOB B IEITEILHOCTH YU4EHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOM HA AaKTUBHOE Y4YacTHE€ B pEIICHUM NPAKTUYECKUX 3aJad
MaT€MAaTHYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHMEM Ba)XHOCTM  MAaTEMaTHYECKOTO
oOpa3oBaHWs Ha TMPOTSHKEHUH BCEH JKU3HM JUIS YCHENTHON MpodeCcCHOHATBHOM
JESTENHPHOCTA W Pa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIMBUIYAIBHOW TPAGKTOPUU OOpa30BaHUS W >KU3HEHHBIX IUIAHOB
C Y4ETOM JTMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

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 HAaYUYHBIX 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 MATEMAaTHYECKOW KYJIbTYpPOM KaK CpPEJICTBOM ITO3HAHHS MHUPA,



OBJIAACHHUCM HpOCTefIHJPIMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTHU,

6) pusnyeckoe BocnuTaHHE, (OPMHPOBAHHE  KYJIbTYPbl  310POBbS U
IMOLMOHAIBHOI0 0JIAT IOy M
TOTOBHOCTBIO IPUMEHSATh MATEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHUSI 3/10pOBOr0 00pa3za >KU3HHU (370POBOE MUTAHUE, COATAHCHUPOBAHHBIN pPEKUM
3aHATHH U OTABIXA, peryJigpHas Gu3nueckas aKTUBHOCTD ), CGOPMHUPOBAHHOCTHIO HABbIKA
pedraekcuy, TpU3HAHMEM CBOEro IpaBa Ha OWIMOKY M TaKOro >K€ IpaBa JAPYroro
YEJI0BEKA;

7) IKOIOTHYECKO€e BOCITUTAHHE:

OpUEHTaluel Ha TMPUMEHEHUE MaTeMaTHYEeCKUX 3HaHUM /i1 pelleHHs 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpejibl, MIIaHUPOBAHUS MOCTYIIKOB U OLEHKH HX
BO3MOXXHBIX TIOCHEACTBUN MJIi OKpY’XKalolled Cpeabl, OCO3HAaHHEM TIJI00aJIbHOTO
XapakTepa SKOJOTHYECKUX MPoOJIeM U MMyTel UX pEeIIeHHUS;

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 Y APYTUX JIOJIeH, puoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS,
HABBIKM U KOMIIETEHIIUU U3 ONbITA IPYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCIIe (OPMYITUPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBICHUSX, B TOM UHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHWN 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,
XapaKTepU3YIOIIHECs] OBJIAJICHUEM YHHBEPCAILHBIMU TMO3HABATEILHBIMUA JICHUCTBUSMU,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHBHBIMH  JIEUCTBUSAMH U YHUBEPCAIbHBIMU
PETYISITUBHBIMU JCHCTBUSMH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIEe NeiCTBHUSA
ba3oBble Joruueckue aeiMcTBUA:

BBISIBIISITh M XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
00BEKTOB, TOHSATHN, OTHOIICHUH MEXJIy MOHATHUAMH, (HOPMYIHPOBATH OIPEICICHUS
TOHATHH, YCTaHABJIMBAThH CYIIECTBEHHBIM TMPU3HAK KJIACCU(PUKAIIMK, OCHOBAHUS
TJ1s1 000OIIIEHUS M CPaBHEHUSI, KPUTEPHUH TTPOBOJIUMOTO aHAIIN3A;

BOCTIPUHUMATH, (POPMYIHPOBATH U TPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHbBIC



U OTpULATENbHbIC, EAUHUYHbBIE, YACTHBIE U O0IIKE, YCIOBHBIE,

BBIABJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMMOCBI3M U I[POTUBOPEUUS
B (akrax, JIaHHbIX, HAONIOACHUSIX W YTBEPKACHUAX, MpeayaraTb KpUTEPUU
JUIS BBISIBJICHUS! 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

J€J1aTh BBIBOJIBI C UCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHUN, YMO3aKIIFOYEHUH 10 aHAJIOTUH;

pa3bupaTh JI0Ka3aTeIbCTBA MAaTEMAaTHYECKUX  YTBEpXKIEHUU  (IpsMble |
OT TMPOTHUBHOTO), MPOBOAUTH CAMOCTOSATEIBHO  HECJIOXHBIE J0Ka3aTelIbCTBa
MaTeMaTU4YeCKuX (aKTOB, BBICTpAaUBaTh ApPryMEHTAllUI0, NPUBOJUTH MPUMEPHl H
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHUS;

BbIOMpaTh croco0 pemieHus: ydeOHOM 3a7auM (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHusi, BHIOUpaTh Haubosee MOAXOASIIUN ¢ YYETOM CaMOCTOSITENbHO BBIJIEICHHBIX
KPUTEPUEB).

BazoBble ucciieoBaTebCKUe AeiiCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATECNIbCKUH WHCTPYMEHT IIO3HAHUS,
(GopMyIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
TO3UIUI0, MHCHHE;

IPOBOJIUTH 110 CAMOCTOSITEIEHO COCTABIICHHOMY IJIaHY HECJIOKHBIA IKCTICPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUIECKOT0 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,  aHANU3UPOBATh, CHUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH
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



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 CYXICHUSAMU JAPYTUX YYACTHUKOB JHMAjora,
O0OHapy’KMBaTh pa3IMYUE M CXOJACTBO MO3ULUN, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HoOracus, CBOU BO3PAXKEHUS;

MPEACTaBIATh PE3yJbTaThl pELICHUs 3a7auyd, SKCIEPUMEHTa, MCCIEeI0BaHUS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS 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€ATEIbHOCTH, IUIAHUPOBATh OPraHMU3aLUIO
COBMECTHOW pabOThl, pacIpenensiTh BUIbl padboT, TOrOBapUBATHCS, OOCYKIATh MPOIECC
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 IPYTUMH WIEHAMU KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUI
OPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIe y4eOHbIE IeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIAH, AITOPUTM PEIICHUs 3a/adu (UJIU ero 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 MaTeMaTHIECKOH 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 pe3ynbTaThl OCBOCHHS MPOrpaMMbl IO MATEMaTUKE IMPECTaBIICHbI
1o rogam oOy4eHus B CIACAYIONIUX pa3iesiax IporpaMMbl B paMKaX OTJEIbHBIX YUEOHBIX
KypcoB: B 5—6 kiaccax — kypca «Marematukay, B 7—9 kiaccax — KypcoB «AnreOpay,
«I"'eomeTpusi», «BepoATHOCTb U CTATUCTUKAY.



PABOYAS ITPOTPAMMA YUEBHOI'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 TBOPYECKUX CIOCOOHOCTEH 0O0ydaromuxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHH, MHTEpeca K H3yUYEHHUIO
MaTeMaTHKU;

noJiBe/iecHne OOydYalIIUXcs Ha JOCTYIHOM JUIsl HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPYKAIOIIEr0 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 —
apumeTHdecKass 1 TeoMeTpHuecKas, KOTOpPbIE pa3BUBAIOTCS MMApaUIENbHO, KaxKaas
B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBHUCHUMO OJIHA OT APYTOH,
a B TECHOM KOHTAaKT€ M B3aUMOIECHCTBUHM. TakKe B Kypce MaTeMaTHUKH IPOUCXOIUT
3HAKOMCTBO C dJIEMEHTaMU aireOpbl U OMUCATeIbHON CTaTUCTUKU.

N3yuyenue apupMeTnyeckoro marepuaia HAYMHAETCS CO CHUCTeMaTH3allud H
Pa3BUTH 3HAHUN O HATYPAJIbHBIX YMCIIaX, MOJIYYCHHBIX HA YPOBHE HAYAJIBHOTO OOIIETO
oOpa3zoBanusa. [Ipy 3TOM COBEpPIIEHCTBOBAHHE BBIYUCIUTENBHON TEXHUKU U
dbopMHUpOBaHME  HOBBIX TEOPETUYECKUX  3HAHMM  COYETAaeTCss C  pPa3BUTHUEM
BBIUMCITUTEIBHOW KYyJNbTYPbl, B YaCTHOCTH C OOyYE€HHEM NPOCTEHIINM MpuéMam
NPUKUIKA U OLEHKH pPEe3yJIbTaTOB BBbIUKMCICHUN. V3ydueHuE HATypaldbHbIX YHCEN
MPOJI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU TIOHSITHSIMU TEOPUH JICTUMOCTH.

Hayvaio n3ydeHnus 0oObIKHOBEHHBIX M JECATHYHBIX IPOOEH OTHECEHO K 5 Kiaccy. JTo
NEPBbI Tal B OCBOCHUHU JPOOEH, KOT/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMH,
NOHATUSAMU TeMbl. [Ipu 3ToM paccMoTpeHne OOBIKHOBEHHBIX Ipo0eii B TOJTHOM 00BbEME

NPEIIIeCTBYET U3YUCHHUIO JECATHUHBIX APOOEH, YTO 11e1ecO00pa3HO ¢ TOUKU 3PCHHUS

JIOTUKU W3JI0KEHUSI YMCIIOBOW JIMHUU, KOT/a MpaBujia IEUCTBUU C JECATUYHBIMU
APOOSIMH MOKHO OOOCHOBATh Y)K€ W3BECTHBIMHU aJTOPUTMAaMU BBITIOJHEHHs ACHCTBUIA

C OOBIKHOBEHHBIMHU JpOOSIMU. 3HAKOMCTBO C JIECATHYHBIMH APOOSIMU PACHIUPUT

BO3MOKHOCTH JJIsl IOHUMAHUSI O0YYaIOMMUCS NPUKIAAHOTO MPUMEHEHUsI HOBOM
3alUCH MPU U3YYEHUM JIPYTUX MPEAMETOB W MpPU NPAKTUUYECKOM HCIOJIb30BAHUU.

K 6 kmaccy oTHec&H BTOpOU dTan B U3yYEHUU APOOEH, T11e TPOUCXOTUT
COBEPILIEHCTBOBAHHUE HABBIKOB CPaBHEHMS U IpeoOpa3oBaHus 1po0Oei, 0CBOEHNE HOBBIX
BBIYUCIIUTEIBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYHUCICHHUM, B TOM UYHCIIC
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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.

OCoOEHHOCTHIO H3YUEHHS TIOTOKUTEIBHBIX M OTPULIATEIEHBIX YHCEN 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 3HAaKOMCTBO C OTPHUIATEIBHBIMA YWCIAMH ¥ JACHCTBUAMHU
C TIOJIO’KUTEIbHBIMH M OTPHUIIATENIHHBIMU YHCIIaMH TIPOUCXONT HAa OCHOBE COZIEPKATETLHOTO
MOAX0/a. DTO MO3BOJISIET HA TIOCTYITHOM YPOBHE MMO3HAKOMUTH OOYYAIOMINXCS TIPAKTHYECKU
CO BCEMH OCHOBHBIMH TOHSTHSMHU TEMBbl, B TOM 4YHCI€ W C MpPaBHWJIAMU 3HAKOB
IPH BBITIOJIHEHNH apu(METHUECKHX eHCTBHIN. V3ydeHne palMoHaIbHBIX YMCeT Ha 3TOM He
3aKOHUYMTCS, a OyJeT MPOJOKEHO B Kypce areOpsl 7 Kiacca.

[Ipu oOydeHHM pEIIEHHIO TEKCTOBBIX 3ajJady B 50 Kiaccax HCHOIb3YIOTCS
apumerndeckue mpuémsl pemeHus. [Ipu oTpaboTke BHIYNCIUTEIHHBIX HABBIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIC 3a/1a4M CJICYIOIINX BHJIOB: 33/1a4 Ha JIBIDKEHUE,
Ha YaCTH, Ha TIOKYIIKH, Ha padOTy U MPOU3BOAUTEIHHOCTh, HAa MMPOLIEHTHI, HA OTHOIIICHUS
u mpornopimu. OO0ydaronpecss 3HAKOMATCS C MpHEMaMH pelIeHHs 3a1ad nepedopoM
BO3MOKHBIX BapHaHTOB, ydaTcs paboTaTrh ¢ MHPOpMAIMEH, MpeAcTaBIeHHONH B Gopme
TAOIUI] WU JUATPAMM.

B mporpamme ywebHoro kypca «MaremaTrkay NperycCMOTPEHO (OpMUpPOBaAHUE
NPOMEEBTUYECKUX alreOpandecKux MpeacTaBieHnid. bykBa kKak CUMBOJ HEKOTOPOTO
Yyclia B 3aBUCUMOCTH OT MAaTEMaTHYECKOro KOHTEKCTa BBOJUTCA IOCTETIEHHO.
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  OCYIIECTBJISIETCS HAa  HArJISHO-TIPAKTHUYECKOM  ypOBHE,  OMUPAETCS
Ha HarJIIHO-O0Opa3Hoe MbllUleHHe oOywatouuxcsa. bonbmas ponb  oTBoOgUTCS
MPAKTUYECKOH AEsITENbHOCTH, OMBITY, SKCIIEPUMEHTY, MoiearupoBaHuto. O0yJaromuecs
3HAKOMSTCS C TE€OMETPUYECKUMHU (PUTrypamMu Ha TUIOCKOCTH U B MPOCTPAHCTBE, C UX
MPOCTEUITUMHU  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 U3y4YeHUsS] MaTeMaTuku, — 340 yacoB:
B 5 xiacce — 170 gacoB (5 gacoB B Hezeno), B 6 kiacce — 170 gaco (5 yacoB B HelleIio).
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COIEPKAHUE OBYUEHUSA
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
CAUHUIIBI 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 ¢ HaTypaJbHBIM MOKAa3aTeNeM. 3alUCh YUCIA B BUJIE CYMMBbI pa3psaHbIX
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 ApoOHW B BHUAEC HEMPABWIHHOW APOOM W BBIJIEICHUE IEJIOW 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-
oOpaTHbIe Apodu. HaxoxkaeHne 9acTu 1eaoro  mesioro Mo ero YacTH.

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

ApudmeTtnyeckue ACHUCTBUS C JECATUYHBIMU JPoOsiMU. OKpYIJIEHUE NECATHUUYHBIX
npobeii.
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Penienne TeKCTOBLIX 3a1a4

Perienrie TEKCTOBBIX 3a/lady apu(pMETUUECKUM CIOcOOOM. PelieHne moruueckux
3ama4d. Pemenue 3amau mepeOOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcmosb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJHUIl U CXEM.

Pemenue 3agay, conepkaimnx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYMHBI: CKOPOCTb,
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.

[Tnomans IIPSMOYTOJIbHUKA 51 MHOT'OYTOJIBHUKOB, COCTaBJICHHBIX
U3 TPSMOYTOJIBHUKOB, B TOM 4YHCle (UTyp, M300paKEHHBIX Ha KieTdaTol Oymare.
EnvHunel namepenus miomanu.

Harnsnsele npencraBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJIbHBIH
napasuienenurnesi, Kyo, MHOTOrpaHHUKH. V300paxkeHre mpocTeHInmnx MHOTOTPAaHHUKOB.
Pa3Béprku kyOa u mapamienenumnena. Coznanue Mojesield MHOTOTPaHHUKOB (U3 Oymary,
MIPOBOJIOKH, 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, PACHpPEICIUTEIbHOIO CBOMCTBA yMHOXeHUA. OKpyriieHue HaTypajbHbBIX
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.

CpaBHeHUE M yNopsiouMBaHHME ApoOeil. Pemienwe 3agay Ha HAXOXKIEHUE YacTH
OT LEJOro W LeJoro mo ero yactu. [[poOHoe uMcio Kak pe3yiabTaT JeeHHS.
[IpencraBnenue AecATUYHON apoOU B BUJIE€ OOBIKHOBEHHOW ApOOM U BO3MOXKHOCTH
NpeacTaBiieHuss OOBIKHOBEHHOW apoOM B BUAE JeCATUYHOM. JlecsaTuuHble IpoOu U
MeTpuuecKas cuctemMa Mmep. ApupMeTuyeckue ACHCTBUS U YHCIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMH U JIECSITUYHBIMU APOOSMHU.

OtHowenue. Jlenenue B JaHHOM OoTHOLIeHUMU. Maciitad, nponopuus. [Ipumenenue
IPOMOPLUA NP PELICHUH 3aa4.

[lonsiTue mpoueHTta. BeluncieHue mpoueHTa OT BEJIWYMHBI U BEIUYUHBI MO €€
OpOLEHTY. BblpakeHue TMpPOLEHTOB JECATUYHBIMU ApoOsimu. Pemenue 3amau
Ha NPOLEHTHL. BripaxkeHNe OTHOIICHUS BETUYUH B MPOLEHTAX.

IHonoxuTeabHbIE M OTPULIATEIbHBIC YHCJIA

[lonoxurenbHble W oOTpUUATENbHbIE uMcaa. llensle yucna. Mopynbs 4wmcia,
reoMeTpudeckasi HHTepIpeTalus Moayia yucia. M3o0pakenue yrces Ha KOOPAMHATHOU
npsimoii. YucnoBeie npomexxkyTku. CpaBHeHHe yucen. ApupMeTHYECKUe IeUCTBUS
C MOJIOKUTEIbHBIMU U OTPULIATEIIbHBIMHA YHCIIAMH.

[IpsMoyronpHass cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHatel TOYKH
Ha TI0CKoCTH, abcumcca U opauHaTa. [locTpoenue Touek U QUryp Ha KOOpAMHATHOU
IJIOCKOCTH.

BykBeHHBIE BbIpAKEHUA

[Ipumenenue OyKB Il 3alMCH MaTEMAaTHYECKHUX BBIPAKCHUN W TPEIOKCHHM.
CroiicTBa apudmeTnyeckux JeUCTBUNA. bDyKBEHHBIC BBIPAKCHHS 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 3amad apudMeTHdeckuMm crocoOoMm. PereHue jJorudeckux
3anmau. Permenue 3a1a4 nmepeGopomM BceX BO3MOKHBIX BAPUAHTOB.

Pemrenure 3amay, coepxanux 3aBUCUMOCTH, CBA3bIBAIOIINX BETUYUHBI: CKOPOCTb,
BpEMSI, pACCTOSTHUE, [I€HA, KOJIMYECTBO, CTOMMOCTD, POU3BOIUTEIHHOCTD, BPeMsi, 00bEM
paboTbl. EAMHUIBI U3MEpEeHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPDEMEHH, 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 npencraBienus o ¢purypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIy4, yroJl, JJOMaHas, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTrOJbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoisiokeHue ABYX IMPAMBIX Ha IUIOCKOCTH, NMApPAJUICIbHBIE MPSIMBbIE,
MEePIEHAUKYISIpHbIC TIpsiMbIE. VI3MepeHne pacCTOSIHUN: 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 UETHIPEXYTOJILHUKOB. [IpAMOYTONBbHUK,
KBaJpaT: WCIOJb30BAHUE CBOMCTB CTOPOH, YIJIOB, nuaroHaiei. M3oOpaxeHue
r€OMETPUUECKUX (UTYyp HA HEJTWHOBAHHOW Oymare C UCIIOJIb30BaHUEM IHUPKYIIS,
JUHEWKH, yroiabHUKa, TpaHncnoptupa. [loctpoenus Ha kieTyaToit Oymare.

[lepumetrp mHoOTOyrodbHMKA. [loHsTHE MIOMATXW (UTYPBI, CAUHUIIBI 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.

[TocTpoeHrE CUMMETPUUYHBIX PUTYP.

Harnsgaeie mpeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpax: Mmapajieenumne, 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 KOOPJIMHATHOU (YUCIIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM U M300pakaThb HATypajbHbIE UYKCJIa TOYKAMU HA KOOPAWMHATHOW (YHUCIOBOM)
MPSMOM.

Bemonnates  apudmernueckwe  EWCTBUS ¢ HATypajdbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIIUX 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, copepkaiimue 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIUYUHBI: CKOPOCTD,
BpEMs, pacCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTD.

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

[Tonb30BaThCs OCHOBHBIMU E€IWHHMIIAMH HM3MEPEHUS: LIEHBI, MACChl, PACCTOSHUS,
BPEMEHHU, CKOPOCTH, BbIPAXKATh OJIHU €IUHUILIBI BEJIMYUHBI YEPE3 JIPYTHE.

W3Bnekarb, aHamu3upoBaTh, OLEHHBATh HWHGOPMAIMIO, MPEIACTABICHHYIO
B TabJyuile, HA CTOJIOYATOM JauarpamMme, MHTEPIPETHUPOBATH MPECTABICHHBIC JaHHBIE,
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 PUryp.

Hcrnonp30BaTh TEPMUHOJIOTMIO, CBA3AaHHYIO C YIVIAMU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIBHUKaMH: YIoJl, BEpLINHA, CTOPOHA, JUAroHallb, C OKPYKHOCTBIO: 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, MpsIMOYTOJIbHHMKA, (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.

Pemrare HecnoXHBIE 3aMaud  HA  HU3MEPEHUE TI'E€OMETPUYECKHX  BEJIIMYMH
B IIPAKTUYECKUX CUTYyaLUAX.
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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.

BoinoniHATh, coueTas yCTHbIE M MUChbMEHHbIE TPUEMBI, apu(MeTUYECKUE IEUCTBUS
C HATypaJIbHBIMU M LEJIbIMH YHUCJIAMH, OOBIKHOBEHHBIMU M JIECATUYHBIMH JIPOOSMH,
IIOJIO’KUTEIBHBIMU M OTPULIATEIIbHBIMUA YUCIIAMM.

BplunucnaTh 3HaYEHMST YUCIOBBIX BBIPAKCHUM, BBINOJIHATH NPUKUJKY U OLIEHKY
pe3ysibTata BbIYMCIEHUW, BBIMOJHATH MNPEOOpPa30BaHUS  YUCIOBBIX  BBIPAXKEHUUN
Ha OCHOBE CBOMCTB aprU(METUUECKUX JTCHUCTBHI.

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

COOTHOCUTH TOYKHM B MPAMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPJIAMHATAMU ITOM
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.

[Tonp30BaThCs MpU3HAKAMM JCIMMOCTH, pPaCKIaAblBaTh HATypajbHbIC YHCIA
Ha MPOCThIC MHOXKUTEH.

[Tonp30BaThCss MacITaboM, COCTABIIATH MPOMOPIIMU M OTHOIIECHUS.

Hcnons3oBaTh OyKBBI IS OOO3HAYECHHS 4YHCEN MPH 3allUCH MaTEMaTHYECKUX
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, comeprkaiire 3aBUCUMOCTH, CBA3bIBAIOIINE BEJIUYUHBI: CKOPOCTbD,
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 MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, TPUMEPHI PaBHBIX
U CUMMETPHUYHBIX QUryp.

N300paxkaTh ¢ MOMOIIBIO IIUPKYJISA, TUHEHKHU, TPAHCTIOPTUPA HA HETMHOBAHHOU 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.

BbraucnsaTs miomans GUryp, COCTaBIe€HHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOIb30BaTh
pazOueHre Ha  NPSAMOYTOJIBHMKHM, Ha  paBHble  (QUIyphl,  JOCTpaWBaHUE
10 TPAMOYIOJIbHUKA, ITOJIb30BATbCA OCHOBHBIMU E€IWHMIIAMU W3MEPEHUS ILIOLIAMM,
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 MapaliieNienunena, Kyba, IO0JIb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEpEHUs: 00bEMa;

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

5 KIIACC
HanmenoBanue pasgena |KonnuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
HatypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;

JlelicTBHS C HATYpalbHbIMU
qUCIaMU

CHUCTEMA CUUCIIEHUS.
Psn HaTypanbHbIX
YHCEL.
Harypanbnsiit psn.
Yucno 0.
HarypanbHsbie yncia
Ha KOOpJIAMHATHOMU
MIPSMOM.
CpaBHeHnue,
OKpYIJIEHUE

HaTypaJbHbIX YUCEI.

Apudmernueckue
JICUCTBUSI

C HaTypaJbHBIMHU
yuciiamu. CBoiicTBa
HYJISI TIPY CIIOKEHUHT
1 YMHOKCHUH,
CBOMCTBA €IUHUIIEI
MIpY YMHOKCHUH.

npeaiaratb U 00CyKIaTh COCOObI YIIOPSA0UYUBAHUS YUCET.
N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMO, HAXOAUTHb KOOPIUHATHI
TOYKH.

HccaenoBaThb cBoiicTBa HaTYypaabHOTO psAaa, uncen 0 u 1
IIPH CJIOKEHUH U YMHOKECHHU.

Hcnmonb30BaTh NPaBUJIO OKPYIJICHUS! HATYPAJIBHBIX YUCET.
BoinoausaTs apudpmMernyecKkue JeMCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIMUCJIAATH 3HAYEHUS YUCIOBBIX BhIPAKECHHI

co ckoOKamu 1 0e3 CKOOOK.

3anuchbIBaTh POU3BECHNUE B BUJE CTECIICHHU, YUTATH
CTEIEHH, HCMOJIb30BATh TEPMHUHOJIOTHI0 (OCHOBAHUE,
MOKAa3aTeNb), BbIYMCAATH 3HAYEHHUS CTEIICHE.

BbINOJHATH NIPUKUAKY M OLEHKY 3HAYEHHUUN YUCIOBBIX
BBIPAKCHUH, MPeAJIaraTb U IPUMEHATh NPUEMbI IPOBEPKU
BBIYHCJICHUH.

HUcnonb30BaTh NP BHIYUCICHUAX IIEPEMECTUTEIIBHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeaenuTeEIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBaATH
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[IepemecturensHoe
1 COYEeTaTeIIbHOE
CBOMCTBA CIIOKCHUS
U YMHOKECHUS,
pacnpeneuTeNbHOE
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3oKeHue yucia
Ha MHOXKUTEIIU.
Jlenenue

¢ octatkoM. IIpocTeie
1 COCTaBHBIE YHCIIA.
[Ipu3naku
JIEJIMMOCTH Ha 2, 5,
10, 3, 9.

CrerneHs ¢
HaTypajibHbIM
MOKa3aTeJIeM.
YucnaoBbie
BBIPAYKCHMUS;
MOPSAJIOK JICMCTBUU.
PenieHne TeKCTOBBIX
3aJla4 Ha BCE
apupMeTHIEeCKre

U PUMEHATH NPaBUJIA IPEoOpa30BaHUs YUCIOBBIX
BBIP2)KEHU Ha OCHOBE CBOWMCTB apu(PMETHUUECKUX JEHCTBUU.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH IHNOTE3bI, (POPMYJIMPOBATH 0000IICHUS U
BBIBO/IbI I10 pe3yJIbTaTaM MPOBEAEHHOTO UCCIIEIOBAHMS.
@opmMyJIMPOBATH ONpPeAeJIeHUsl ICTUTENS U KPATHOTO,
HA3BIBATh JCJIUTENN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOPMYyIHPOBATH U
NMPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOUTEIN; HAXOAUTb OCTATKU OT JIEJICHUS U HETIOJIHOE
4acTHOE.

PacniozHaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS

0 HATypaJbHBIX YUCIIAX, IPUBOAUTHL NIPUMEPbI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3LIBAHUA U OTPULIAHUS
BBICKA3bIBAHUH O CBOMCTBAX HATYpPaJIbHBIX YUCEI.
KoHcTpynpoBaTh MaTeMaTH4YeCKHeE NPEII0KEHUA

C IOMOILBIO CBA30K «U», «UIIN», «ECIH. .., TO...».

Pemath TeKCTOBbIE 33/1a4u apU(YPMETHUECKUM CIIOCOOOM,
HCII0JIB30BaTh 3ABUCHMOCTH MEX1Y BEJINUMHAMU (CKOPOCTH,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Ap.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a/1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATD 3aBUCUMOCTH MEX/y BEJIMYMHAMM,
CTPOMTH JIOTHYECKYIO LIENIOYKY PACCYKACHUN.
MoaeaupoBaTh X0 PELICHUS 3a1a41 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBMOKCHUE U
MOKYTIKH

CXEMBI, TaOIHIIEL.

IIpuBoauTh, pa3déupaTsb, OLEHUBATH PA3IUYHBIC PEIICHMUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

Kputnyeckn oueHUBATH MOJTYYEHHBIN pe3yibTarT,
OCYLECTBJISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBHE YCJIOBHUIO, HAXOAMTH OIIUOKH.

PemaTsh 3a1auu ¢ momoliipto nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBHCS ¢ MCTOPHel pa3BUTHS apU(DMETUKU

Harnsigaas reomerpus.
JIMHUY HA TUIOCKOCTH

12

Touka, nipsmas,
OTPE30K, JIyY.
Jlomanas.
N3mepenne nivHbI
OTpE3Ka,
METPUYECKHE
€JIMHULIBI
VU3MEPEHUS JJINHBI.

OKpY>XHOCTb U KPYT.

[IpakTnueckas
pabora
«IlocTpoenue y3opa
U3 OKPY>KHOCTEN».
VYron. [Ipsamon,
OCTpBI, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
Usmepenue yrios.

Pacno3HaBaTh Ha yepTekKaxX, pUCYHKAX, ONMUCHIBATD,
UCTIOJIb3YSl TEPMUHOJIOTHIO, U M300PAKATH C TTIOMOIIBIO
YEepTEKHBIX THCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
yroJ, JIOMaHYI0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMeEPBI 00HEKTOB PEATHHOTO
MHpa, UMEIOITUX (popMy H3ydeHHBIX (DUTYpP, OLIEHUBATH UX
JIMHEWHBIC PA3MEPHI.

Hcnoab30BaTh JUHEWKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
TSl TOCTPOEHHUS U U3MEPEHUSI: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYKMHY YIJa; CTPOUTH OTPE30K 3aJaHHOU JIUTUHBI, YIOJI,
3aJJaHHOW BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PABHbIC
OTPE3KHU, CTPOUTH OKPY>KHOCTB 3aJJaHHOT'0 paauyca.
N300pakaTh KOHPUTYpAITIN T€OMETPHIECKUX DUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEH HA HEJIMHOBAHHOMU U
KJIETYaTON OyMare; mpeajiaraTb, OMUChHIBATH U 00CYKIaTh
CI0CO0BbI, AJITOPUTMBbI IIOCTPOCHHUS.

Pacno3HaBaTh 1 U300paskaTh Ha HEJIMHOBAHHOU U
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[IpakTrueckas
paboTta
«ITocTpoenue
YIJIOBY

KJIETYaTOM OyMare npsiMoM, OCTPBIN, TYNOH, pa3BEPHYTHIMI
YIJIBl; CPABHUBATH YTJIBL.

Be1uncJasATh JUIMHBL OTPE3KOB, JIOMAHBIX.

IloHnMaTh ¥ MCNOIB30BATH NPH PEeLeHUH 32124
3aBHCMMOCTH MEXY AUHUIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPAKATh JUIMHY B PAa3JIMYHBIX €AMHULIAX U3MEPEHUS.
HccaenoBath Qurypsl u KOHGUTypaLK, UCTIONb3YS

1 poBbIE peCypChbl

OOBIKHOBEHHBIE APOOHU

48

Hpo6s. [IpaBuibHbIC
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0beii.
CioxxeHue u
BBIUMTAHUE
OOBIKHOBEHHBIX
npobeii. CmenianHast
Ipo0b. YMHOXCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIC pOOH.
Pemenue TeKCTOBBIX
3a/1a4, COJEpIKAITUX
npoou. OCHOBHBIE

MoaeaupoBathb B rpadudeckoil, nmpeamMeTHoi Gopme,

C TIOMOIIIbIO KOMITbIOTEpA MOHATHS U CBOMCTBA, CBSI3aHHbBIC

¢ OOBIKHOBEHHOU JIPOOBIO.

YuTaTh U 3aIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE 1POOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSIIOYNBAHUS TPOOCH.

HN300paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJMHATHOM MPSIMOW; HCMOJb30BATh KOOPIUHATHYIO
IPSIMYIO /111 CPAaBHEHUS IPOOEH.

®opmMyJIpPOBATH, 3ANIMCHIBATH € IOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOeh U IPUBEICHHUSI
JIpoOU K HOBOMY 3HAMEHATEIIO.

IIpeacTaBasiTh CMEIaHHYIO IpOoOb B BUAEC HEMPABUIbHOU U
BBIJCJIATH LEIYI0 YacTh YUCJa U3 HEMPABWIHLHON ApoOH.
BoinosiHaATh apudMeTrnyecKkue AeicTBUS

¢ OOBIKHOBEHHBIMU APOOSIMU; MPUMEHSATH CBOICTBA
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3a/1aud Ha JpoOu.
[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTUYECKUX
BBIPAKCHUU U
MPEIIOKEHUN

apuMEeTUUECKUX IEUCTBUMN JIsl pallMOHATIN3AIINH
BBIUKCJICHUM.

BbINOJHATH NPUKUAKY H OLEHKY PE3yJIbTaTa BHIUUCICHU;
npeaIaratb U NpUMeHITh NPUEMBbI POBEPKHU BbIYUCIICHUMN.
IIpoBoauTh Mcc/IeIOBAHUA CBOICTB ApoOeii, onupasich

Ha YHUCJIOBBIC SKCTIEPUMEHTHI (B TOM YHCJI€ C ITOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTUHHBIEC U JIOKHBIC BBICKA3bIBAHUSA

0 JIpo0sIX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS 1 OTPUIIAHUS BHICKA3bIBAHUMH.

PemaTth TEKCTOBBIC 3a7a4H, COJIepKAIIUE IPOOHBIC TaHHBIC, U
3a7la4¥ HAa HAXO0XKJIECHHUE YaCTH LIEJIOr0 U LEJIOTO I10 €ro YacTH;
BBISIBJISITH UX CXOACTBA U Pa3jIH4Husl.

MopneaupoBaTh X0/ pelIeHUs 3a1a4U C IIOMOILBI PUCYHKA,
CXEMBbI, TaOJIHUIIBI.

IIpuBoauTH, pa30upaTh, OLEHUBATH PA3JIUYHBIE PEILICHHUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a/a4.

Kputnveckn oueHMBaTh MOJYYCHHBIN PE3YIbTaT,
OCYLIECTBIATH CAMOKOHTPOJIb, IIPOBEPSAS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLINOKH.
3HAKOMUTBCS € UCTOPHeEil pa3BUTHS apU(DMETHKU

Harnsinnas reometpus.
MHOroyroJIbHUK1

10

MHOroyroJbHUKH.
YeThIpEXYTrONbHUK,
PSIMOYTOJIbHUK,
KBaJpar.
[IpakTrnueckas

OnuceiBaTh, HCMOJb3YS TEPMHHOJIOTHIO, H300paKaTh

C IOMOIIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYT OJIbHUKHU.

IIpuBOAMTH NPUMeEPBI 00BEKTOB PEATHHOTO0 MUPA, UMEIOLIUX
dbopMy MHOTOYTOJIbHHKA, IPSMOYTOJIbHUKA, KBaJpaTa,

23



paboTta
«ITocTpoenue
PSAMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOpPOHAMH

Ha HEJIMHOBAHHOM
Oymarey.
TpeyroiabHUK.
IInomanes n
EpUMETP
NPSAMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
IPSMOYTOJIbHUKOB,
€ AUHULIBI
U3MEPEHUS

IO AN,
[TepumeTp
MHOI'OYT'OJIbHHKA

TPEYroJIbHUKA, OLeHUBATh UX JINHEHHBIC Pa3MEPHI.
BuruncjasTh: NEpUMETp TPEYTOJIbHUKA, TPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYrONbHBIE, IPSIMOYTOJbHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouthb Ha HEJIMHOBAaHHOM U KJIeTYaTOM OyMare KBajpar u
MPSMOYTOJIBHUK C 33JJaHHBIMU JJTMHAMU CTOPOH.
HccaenoBaTh CBOMCTBA NPSIMOYTOJIbHUKA, KBaJgpaTa MyTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, H3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoncTpynpoBaTh MaTeMaTH4YeCKHE MPeEAJI0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBINY, «1H000i». PacnosnaBaTthb
VMCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH MPUMeEPBI U KOHTPIIPUMEDHI.

HccaenoBaTh 3aBUCMMOCTD TUIOIIAAN KBaJpaTa OT JJIMHBI
€ro CTOPOHHBI.

Hcnoab30BaTh CBOMCTBA KBAJPATHON CETKH JJISI IIOCTPOCHUSA
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPATHI,
TPEYTrOJIBHUKH; COCTABJISATH QUTYPHI U3 KBaAPATOB H
PSAMOYTOJILHUKOB U HAXOJIUTh MX ILIOMIAb, Pa30HUBaTh
(buUryphl Ha IPSIMOYTOJIBHUKY U KBAJIPaThl M HAXOIUTh UX
IUIOIIA/Th.

BoipaxaTh BeJIMUMHY IUIOMIAAN B PA3JIMYHBIX €AUHHUIAX
M3MEPEHUS] METPUUYECKOW CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BATH 3aBUCUMOCTH MEXY METPUYECKUMU
€UHULIAMU U3MEPEHUS TUIOIIA .
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3HAKOMUTHCS ¢ IPUMeEpPaMU NPUMEHEHMsI TUIONIAIu U
nepuMeTpa B MPaKTUUECKUX cUTyanusx. Pematsb 3apauu

U3 peajbHOM XU3HU, MPeAJaraTb U 00CyKIaTh pa3jinyHble
CIoCo0bI pelIeHus 3a1a4

JlecsiTuunble IpoOoU

38

JlecsiTuuHas 3ammmuch
npo0eii. CpaBHeHUE
JECITUIHBIX
TpoOeii.

JlenicTBus

C IECATUYHBIMH
TPOOSIMHU.
OxpyrneHue
JIECATUYHBIX
TpoOeii.

Penrenne TeKCTOBBIX
3a/1a4, CoJepIKaIInX
npobu. OCHOBHBIC
3a/1a494 Ha Ipoou

IIpeacTaBasiTh AECATUYHYIO IPOOb B BHJI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYNBAHUS JIECATUYHBIX IPOOCH.

HN300paxkaTthb necATUYHBIC IPOOU TOUYKAMH Ha KOOPIUHATHOU
IIPSIMOM.

BbISIBASITH CX0CTBA ¥ PA3JIHYHA TTPABUIT apUYMETHICCKUX
JNEUCTBUI C HATYpaAJTbHBIMH YHUCIIAMH U I€CATUUHBIMU
TpoOsSIMU, OOBSICHATh HX.

BoInosHATh apudmeTnueckue ASHCTBUS C JECATUUHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHUIKY U OIIEHKY pe3ysbTara
BBIYKCJICHUM.

IIpumeHsITH cBOMCTBA apu(METHICCKUX JESHCTBUI

JUISl palliOHAIN3alM BEIYUCICHUM.

[IpuMeHATH NPABUIO OKPYIJIEHUS JECATUYHBIX TPOOEH.
IIpoBoauTh HCCIET0BAHMS CBONCTB JICCATUUHBIX JPOOECH,
ONUPASICh HAa YUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHCIIE

C IOMOIIIbIO KOMITBIOTEPA), BHIABUTaTh THNOTE3bI U
MPUBOAUTH UX OOOCHOBAHMSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BbICKAa3bIBAHUI.
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PemaTh TEKCTOBBIE 3a7]a4H, COACPIKAIINE TPOOHBIE TaHHbIE, U
Ha HaXO0’KJICHHE YaCTH LIEJIOT0 U LIEJIOT0 IO €0 YacTH;
BBISIBJISITH MX CXOCTBA M Pa3jnymsl.

MogaeaupoBaTth X0/ PELICHUS 33141 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuupl. [IpuBoaNTH, pa30MpaTh, OEHNBATH
pa3NuYHbIC PEIICHHUs, 3alMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTthb JpOOHBIMHU YHUCIAMU B peajbHbIX )KM3HEHHBIX
CUTYaIHSIX.

Kputnueckn oneHMBaTh MOJYy4YECHHBIN pe3yibTarT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOIUTh OIIUOKH.
3HAKOMHUTBHCS C HCTOpHel Pa3BUTHUS apu(PMETUKU

HarnsigHast reomeTpust.
Tema u purypsr
B IIPOCTPAHCTBE

MHororpaHHUKH.
N3obpaxenue
MHOTOTPaHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeN.
[IpssMOYyTONBHBIN
napajuiesienumnen,
Ky0. Pa3BépTku KyOa
U napajuiesienurnena.
[IpakTnueckas
pabora «Pa3BépTka
KyOa».

O061BEM KkyOa,

Pacno3HaBaTh Ha YepTeskax, pUCYHKAX, B OKPY:KaloueM
MHpe PsIMOYTOJIbHBIN NapajuieNienumne, Kyo,
MHOT'OTPaHHUKH, ONIUCHIBATh, HCI0JIb3yH TEPMHHOJIOTHIO,
OLICHUBATH JINHEHHBIE Pa3MEPHI.

IIpuBoauTH NpUMEPHI 0OHEKTOB PEaTHLHOTO MUPA, UMEIOIINUX
¢bopMy MHOTOTpaHHUKA, MPSIMOYTOJIHHOTO TapajuieNenuIiea,
KyoOa.

H3o00pakaTh Ky0 Ha KIeTUaTOM Oymare.

HccaenoBath cBOiCTBA Ky0a, MPSIMOYTOJIBHOTO
napajuiesenunea, MHOTOrpaHHUKOB, HCTIOJIb3YSl MOJEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenuneaa. MogeanpoBaTh KyO U napajuieenumne
u3 OyMaru u mpoyrux MaTtepuasoB, 00bSICHATH CIOCO0
MOJIETIUPOBAHMUSL.
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IPSIMOYTOJILHOTO
napasuiesenunesa

HaxoauTh n3MepeHus, BBIYUCIASTH MI0MAb TTOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapajlieNienunea;
HCCJIe0BaTh 3aBUCHUMOCTh 00BhEMa Ky0a OT JAJIMHBI €T0
pebpa, BBIABUTATH H 000CHOBBIBATH I'MTIOTE3Y.
HabaroaaTh ¥ IPOBOAUTH AHAJOTHU MEKTY TOHATHSIMHU
TUTOIIAIU ¥ 00bEMA, IEpUMETPA | TUIOIAIA TIOBEPXHOCTH.
Pacno3HaBaTh NCTUHHBIC U JIO)KHBIC BHICKA3bIBAHHUS

0 MHOTOT'paHHHUKaX, MPUBOAUTH MPUMeEPBbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3BIBAHUSA M OTPHUIIAHKS BHICKA3BIBAHU.
PemaTh 3a1a4u U3 peaabHOM KU3HU

[loBTOpEeHue n 00001IeHNE

10

[ToBTOpEeHUE
OCHOBHBIX MOHATHHN
U METOJIOB Kypca

5 Kiacca,
0000111eHNE 3HAHUHA

BouruncjsiTh 3HaYEHUS BBIPAXKEHUH, COAEPKALTAX
HaTypalbHbIE YKCIia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
BBITIOJIHATH MPe0Opa30BaHUsI YHUCET.

Br10upaTh c1mocod CpaBHEHHUS YNCEIl, BRIYUCIECHUH,
NMPUMEHSITh CBOiCTBA apU(METHUCCKUX JIEHCTBUMA

JUISl palliOHAIN3alK BEIYUCICHUH.

OcymecTB/IATh CAMOKOHTPOJIb BBIITOJHAEMBIX IEMCTBUM U
CaMOITPOBEPKY PE3YIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUA JUISI PEIICHU 3a]1a4 U3 APYTrUux
y4eOHBIX MTPEIMETOB.

Pemathb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -
CIOCco0BbI pelIeHUs 3a7a4l, BBIOUPATh PAIIMOHAJIbHBII
CIocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

170
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6 KIIACC

HanmenoBanue pasgena |Komnuectso OcHOBHOE OcCHOBHBIE BUJIbI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue
HatypanbHbie uncia 30 Apudmernyeckue BbInoHATH apuMeTHYeCKHe 1edCTBUSI C MHOIO3HAUYHBIMU
NeNCTBUS HaTypaJlbHBIMU YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIIOBBIX
C MHOTO3HaYHBIMH BBIPAKEHUN CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIATH
HaTypalbHBIMU 3HAYeHMS BBIPAKECHUMN, COIEpKAIINX CTETICHH.
yuciaMy. Yuciosele | BbINOIHATH NPUKUIAKY U OLEHKY 3HAYCHHUI YUCIOBBIX
BBIPAYKEHUS, BBIPKEHU I, MPUMEHSITh NPUEMBI IPOBEPKHU PE3yIIbTaTa.
NOPSAJIOK JEHCTBUH, Hcnonb3oBaTh NpH BHIYUCIEHUAX IEPEMECTUTETLHOE U
UCII0JIb30BaHUE COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,

cKkoOoK. OkpyrieHue
HATypaJIbHBIX YUCE.
JlenuTenu u KpaTHbBIE
YHCia; HauOOIbIINN
OO NEeNnUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.

JlenuMocTh CyMMBI U
IIPOU3BECICHHS.
Henenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacnpeeTuTEILHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIO’KEHHMSI, CBOMCTBA apU(PMETUUECKUX JICHCTBUH.
HccaenoBaThb YuCI0BbIE 3aKOHOMEPHOCTH, IPOBOIUTH
YHUCIIOBBIC SKCIIEPUMEHTHI, BHIIBUTATh U 000CHOBBIBATH
TUIIOTE3BbI.

@opMyIMPOBATH ONPe/eJIeHUs JCIUTENS U KPaTHOTO,
HAMOOJBIIETO OOIIEro JEIUTENs U HAMMEHBIIIETO 00IIero
KpPaTHOT'O, MPOCTOT0 U COCTABHOTO YKCEJ; UCIOJIB30BATh 3TH
MOHATHUA MPU PEUICHUH 3a]1a4.

I[IpuMeHAITH AJITOPUTMbI BEIUUCIICHUS HAUOOJBIIIETO OOIIETO
JEJUTENS] U HAMMEHBIIIETO 00I1Iero KPaTHOTO JIBYX YHCEIl,
AJITOPUTM Pa30KEHUS YUCIIa HA TPOCThIE MHOKUTEIIH.
HccaenoBaTh yCIoOBHs ACIUMOCTH Ha 4 1 6.

HccaenoBathb, 00cyx1aTh, GOPMYTUPOBATH U
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000CHOBBIBATH BBIBOJ] O YETHOCTU CYMMBbI, TPOU3BEACHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOI'O YUCEI.

HccnenoBath CBOMCTBA JEIUMOCTH CYMMBI U IIPOU3BEACHUS
YHCEeII.

IIpuBOoAMTH NPUMeEPBI YUCE C 33IaHHBIMU CBOMCTBAMH,
pPacno3HaBaTh BePHbI€ U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YMCEJI, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS
C MOMOUIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTH4YeCKHE MPeEAJI0KEHUS

C TIOMOIIIBIO CBSI30K «H», «UJINY, «ECJIH..., TO...».

PemiaTth TeKCTOBBIE 3aJa4l, BKIIOYAIOIINAE TTOHITHS
JETUMOCTH, apU(PMETUIECKUM CITOCOOOM, UCIIOIb30BaTh
nepedop BCeX BO3MOYKHBIX BAPUAHTOB.

MopeaupoBaTh X0/ PEIUIEHUS 3aa4d C IOMOUIBIO PUCYHKA,
CXEMBI, TaOJIHIBI.

IIpuBoauTH, pa30MpPaTh, OLEHUBATH PA3JIUYHbBIC PEIICHHUS,
3aIMCH PEIIEHUN TEKCTOBBIX 3a/a4.

Kpurnuecku oneHMBATh NIOJYYEHHBIN PE3YIbTAT, HAXOIUTh
OIMOKH, OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

HA COOTBETCTBUE YCIOBUIO

Harnsinaas reomerpusi.
[IpsiMbIe HA TIIOCKOCTH

[lepieHAuKyIsIpHBIE
IIPSIMBIE.
[lapannenbHble
MpsIMBIE.
Paccrosinne mexny

Pacno3HaBaTh Ha yepTexax, pUCYHKaX CIy4au B3aUMHOTO
PAacoJIOKEHHS JBYX MPAMBIX.

MN300paxaTh ¢ NOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATON OymMare JIBe MepeceKaronnecs
MPsIMBIE, IBE MAPAJIICIIbHBIC MPSIMBIE, CTPOUTH MPSAMYIO,
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IBYMsI TOUKaMH,
OT TOYKH J10 NIPSAMOH,
JUIMHA MaplipyTa

Ha KBaJI[PaTHOU CETKE

NEPNEHINKYJIPHYIO JaHHOU.

IIpuBoaMTH NpPUMeEPHI NAPAIETBHOCTU U
NEPHNEHANKYJIIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX MEPIIEHIUKYJISIPHBIE U
napajuiesibHble CTOpoHbl. M300paskaTh MHOTOYTOJIbBHUKU
C apaJuIeIbHBIMU, NIEPIECHIUKYIISIPHBIMU CTOPOHAMH.
Haxoauthb paccTosiHue MeX1y AByMSI TOYKAMH, OT TOUKH
110 MIPSIMOM, ITIMHY ITyTH Ha KBaJAPATHOU CETKE, B TOM YUCJIIE
UCIIOJIb3YA LIM(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpoOH,
COKpaleHue apooei.
CpaBHeHue u
yIOPSIIOYNBAHUE
TpoOeii.
Jlecatuunbie aApoou
U METpUYECKasl
cucTeMa Mep.
Apudmerndeckue
JICUCTBUS

¢ OOBIKHOBECHHBIMU
U IECATUYHBIMU
TPOOSIMHU.
OTHOIICHUE.
Jlenenue B JaHHOM

CpaBHMBATB U YHOPSA0YUBATH JpO0OH, BLIOMPATH CIIOCO0
CpaBHEHHMS IpoOEi.

IlpeacTaBasiTh AeCATUYHBIC APOOHU B BHJI€ OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIC JICCITUYHBIX, HCMOJIb30BATh
IKBUBAJEHTHBIE MPeACTABJIEHUN APOOHBIX YHCEIT TIPU UX
CpaBHEHUH, MPU BbIYUCICHUAX. MCMm0Ib30BaTh ACCATUYHbBIC
JIpoOu Tpu TpeoOpa3oBaHUN BEIUYUH B METPUICCKON
CHUCTEME MeED.

BoinoaHsaTs apupmMernyeckue 1eMCTBUA

C OOBIKHOBEHHBIMH U JIECITUYHBIMU JAPOOSIMHU.

BbI4uCIATHh 3HaYCHUS BBIPAKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH, BBITIOIHATD
npeoOpazoBaHus aIpobdeH, BLIOMPATH CIOC00, MPUMEHATH
cBOiicTBa apupMeTHUSCKUX NEHCTBUH IS palliOHATN3aINT
BBIYHCJICHUH.

CocTaBJasATh OTHOIICHUS U TPONIOPIUU, HAXOAUTH
OTHOILIEHHE BEJIMYHH, JICJIUTh BEJIMUUHY B JAHHOM
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OTHOIIIEHUH.
Macmta0,
MPOTIOPIIUSL.
[TonsaTHe npoueHra.
Beruucnenue
MPOIEHTA

OT BEJIMYUHBI U
BEJIMUMHBI T10 €€
MIPOILICHTY.

Penienne TeKCTOBBIX
3aJ1a4, COJIEPKaIINX
pOOU U TPOIEHTHI.
[IpakTrnueckas
pabora «OTHoOIIEHNE
JUIUHBI OKPYKHOCTH
K €€ JuamMeTpy»

OTHOILICHUH.

Haxoauth 3kcnepuMeHTATbLHBIM MYTEM OTHOIICHUE IJTUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpeTnpoBaTh MacuTad Kak OTHOIICHUE BETUYHH,
HAXOIMTH MacIITad IJIaHa, KAPThl U BRIUUCIISTH PACCTOSIHUS,
UCIIOJIb3Yys MacIlTal.

OOBSCHSATH, UTO TAKOE MPOIEHT, YIOTPEOJISITH 000POTHI peun
CO CJIOBOM «ITPOIIEHT». BbIpazkaTh MPOIEHTHI B APOOSIX U
JpoOHU B MPOIIEHTAX, OTHOIIICHHE JIBYX BEJIMYHMH B IIPOIICHTAX.
BbIuncJsATh TPOIEHT OT YUCJIA U YUCIIO TI0 €r0 MPOLICHTY.
OKpyrasiTh 1podH U MPOIEHTHI, HAXOAUTh MPUOIMKEHUS
YHCEl.

PemaTthb 3a1a4u Ha 4acTH, MPOLEHTHI, IPOMOPLIHH,

Ha HaXOKJIeHHue JpoOu (MpOoIeHTa) OT BEJIMYUHBI U BEIIMYUHBI
o e€ ApoOu (TIPOLEHTY), APpoOH (TIPOLIEHTA), KOTOPBIMA
COCTABIIAET OJHA BEJIMYMHA OT Apyrou. IIpuBoauTh,
pa30upaTh, OEHUBATH PA3JIMYHbIE PEIICHUS, 3aUCU
pELIEHU TEKCTOBBIX 3a/1a4.

N3BaexkaTh uHpoOpMALNIO U3 TAOJIUII U JUATPAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC,

OTIpeeNsITh HanOOoIbIIIee M HANMEHbBIIIEEe

U3 MPEJICTABICHHBIX JAHHBIX

Harnsinaas reomerpusi.
Cummerpust

OceBas cuMMeTpHS.
LenTpanbHas
CUMMETpPHSI.

Pacno3HaBaTh Ha yepTekax v H300paKCHUIX, M300PaKaATh
OT PYKH, CTPOMTH C IOMOIIbIO HHCTPYMEHTOB (PUTYDPY
(0Tpe30oK, JIOMaHY10, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B POCTPAHCTBE

OKPYXHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEILHO
IIPSIMOM, TOUKHU.

HaxoauTsh nmpuMepbl CHMMETPUU B OKPYIKAIOIIEM MUPE.
MopeaupoBathb u3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEJIBHO MPSIMOil; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypally, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath cBOWCTBA U3YUEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpHEH, UCTIONB3YS SKCIIEPUMEHT, HAaOII0ACHHE,
MO/JIEIMPOBAHHUE.

O00CHOBBIBaTh, OIIPOBEPTaTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CHMMETpUU puryp

Bripaskenus ¢ OykBamu

[Ipumenenne 6ykB
JUISL 3aITUCH
MaTeMaTH4YECKUX
BBIPAXKECHUU U
MPEIOKECHUM.
bykBeHHbIE
BBIPXKECHUS U
YHUCJIOBBIE
MO/ICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXJICHHE
HEW3BECTHOIO

Hcnoab3oBaTh OYKBBI /111 0003HAUCHUS YUCEN, TP 3aMTUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTABISATh OYKBEHHBIE
BBIPAXXEHUS 110 YCIOBUIO 3a]1a4u.

HccsienoBaTh HECIIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJISl UX 3AIHCH.

BbI4ucaSTh YUCIIOBOE 3HAUEHUE OYKBEHHOT'O BBIPAXKEHUS
IIpU 3a/IaHHBIX 3HAUYCHUSX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIATN
NPSIMOYTOJIbHUKA, KBAJIpaTa; JJIMHBI OKPY>KHOCTH, IIOIIAAH
KpyTra; BHINOJHATH BBIYMCJIEHHS 10 3TUM (HOpMyJiaMm.
CocTaBasaTh (OpPMYJIbl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOAUTEILHOCTD, BpeMsi, 00bEM
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KOMIIOHEHTA. pabOoThI; BHIMOIHATH BEIUMCICHUS 110 3TUM (POPMYIIaM.
Dopmyiibl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHUECKOTO
JNEUCTBUSA
Harnsgnas reomerpusi. 14 YeTbIpEXYroabHUK, MN3006paxkaTh Ha HETMHOBAHHOW U KJIE€TYaTON Oymare
@urypsl Ha INIOCKOCTU IIPUMEPBHI C HCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKOB. | YETBIPEXYTIOJIBHUKY C 3aJJaHHBIMU CBOWCTBAMU:
[IpAMOYTOJIBHUK, C NapaJlICIbHBIMU, NIEPIICHAUKYIIIPHBIMHU, PAaBHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB,
JIHaroHaJeu.
H3mepenue yriios.
Bunnr
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYT'OJIbHHKA.
[Tnomane Gurypsl.
DopMyJIbI
IIEpUMETpa U
IJI0IIAaU
IPSIMOYTOJIbHUKA.
[MpubnmxEnHoe
V3MEPEHUE IUIOIA TN
¢buryp.
[IpakTrueckas

CTOPOHAMH, MPSIMBIMH YTJIAMH U JIp., PABHOOESAPECHHBIH
TpeyroyibHUK. IlpeayaraTs u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBathb, HCHIONIB3YS SIKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHNE, CBOMCTBA NIPSMOYTOJIbHUKA, KBaApaTa,
pa30uBaTh Ha TpeyroabHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C ITOMOIIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 MPSIMOYTOJIbHUKE, KBAJpaTe, paClO3HABATH BEPHBIC U
HEBEPHBIC YTBEPKICHUS.

HN3mepsATH M CTPOUTH C IOMOUIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YKCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
PaCMO3HABATH OCTPBIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIC YTIIbI.
Pacno3naBaTth, H300paskaTb OCTPOYTOJbHBIN, IPSMO-
YTOJbHBIN, TYHOYTOJIbHBIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUMN TPEYTOJIbHUKHU.

BbI4ucasTh NEPUMETP MHOTOYTOJIbHHUKA, MJIOIIA/Ib
MHOT'OYT'OJIbHUKA pa30MeHUEM Ha MPSIMOYTOJIbHUKH,
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pabora «ILmomann
KpyTra»

Ha paBHbIE (PUTYPBI, UCIIOJIH30BATH METPUUECKUE €TMHUIIBI
U3MEPEHUs JIJTMHBI U TJI0ILA/H.

Hcnoab3oBaTh NpudIMAKEHHOE H3MEPEHUE IIMH U
IIouaAei Ha kieT4aror Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[lonoXXKUTENBHBIE U

OTPHULATCIIBHBIC YU CJIa

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpuyecKas
UHTEpIpeTaIs
Moy, YucinoBeie
MIPOMEKYTKHU.
ITonoxxuteapHbIE U
OTpUIIATEIIbHBIC
yucna. CpaBHEHUE
MTOJIOKUTEIBHBIX B
OTPUIATEIbHBIX
YHCell.
Apudmerndeckue
JICUCTBUS

C TIOJIOKUTEIILHBIMU
U OTpHUIIATEILHBIMHU
YHUCIAMU.

Pemenue TeKCTOBBIX
3aj1a4

IIpuBOAMTH NPUMeEPHI UCTIOJIB30BAHUS B PEATBHOMN KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIILHBIX YUCET.

N300paxaTh 11€IIbIE YKCIIA, TIOJIOKUTEIbHBIE U
OTPUIATEJIbHBIE YMCJIA TOYKAMU HA YUCIOBOM MPSIMOH,
HCIO0Jb30BATh YHCJIOBYIO NMPSIMYIO JJIsI CPABHEHUS YHUCEII.
IIpuMeHSATH NPaBUJIA CPABHEHUS, YIIOPSA0YHUBATH 1IEJIbIC
YHUCJIa; HAXOAUTh MOJYJIb YUCTIA.

@opMyIMPOBATH MPABMWJIA BHIUKUCIICHUS C MOJIOKUTEIbHBIMU
Y OTpULIATEIbHBIMU YHUCIIAMHU, HAXOAUTH 3HAYEHMS
YHCJIOBBIX BBIPAXKEHUM, COJIEPKAIIUX JIEUCTBUA

C TIOJIOKUTEIBLHBIMU M OTPUIIATEIIbHBIMU YUCIIAMM.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKCHUS

JUISL TIpe0oOpa3oBaHus CYMM M TIPOW3BEICHUM
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[IpencraBineHue JaHHBIX

IIpamoyroibHas
cUcTeMa KOOpAUHAT
Ha TJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crcca u
OpJIMHATA.
Cron6uatsie u
KPYTOBBIC
JMarpaMMel.
[IpakTrnueckas
pabora «I[locTpoenue
IarpamMmm.
Peuienrie TeKCTOBBIX
3a/1a4, coaep Kammx
JAHHBIE,

OO0BSICHATH M WIJIIOCTPUPOBATH MOHATHE TTPSIMOYTOJIBHON
CHCTEMBI KOOPJAUHAT HA TJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOM IIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurtath cTosI0UaTHIE U KPYTOBBIC IMATPAMMBI;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOUATHIE
nuarpaMmmbl. Ucnmosib3oBaTh HH(pOpMALHIO,
MpeACTaBICHHYIO B Ta0MUIIaX, HA AUATpaMMaXx ISl PEeIICHUS
TEKCTOBBIX 3a1a4 U 3a/1a4 U3 PECATIbHOMN KU3HU

NPEACTABICHHBIE

B TA0JIMIaX U

Ha MarpaMmmax
Harnsnnas reomerpust. [IpssMOYTONBHBIN Pacno3naBaTh Ha yepTekKax, pUCYHKAX, ONUCHIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumnes, nupaMuy, Opu3My, HAIUHAP, KOHYC, II1ap, M300PpaxKaTh UX

KyO, mpu3Mma,
nupamMuaa, KOHycC,
WIAHJIP, T3P U
cepa.
N3o0paxenue

OT PyKH, MOEJTUPOBATH U3 Oymaru, IiacTUINHA, TPOBOJIOKH
u ap. llpuBoauts mpumMepbl 0OBEKTOB OKPYKAIOLIETO0 MUPA,
UMEIOIUX (OPMBI HA3BaHHBIX TEII.

Hcnonb30BaTh TEPMUHOJIOTUIO: BEPILIKHA, peOpO, TpaHb,
OCHOBaHUE, BHICOTA, PAAUYC U TUAMETP, pa3BEPTKA.

35



MPOCTPAHCTBEHHBIX
¢buryp. Ilpumepsr
pa3BEPTOK
MHOT'OTPaHHUKORB,
UJIUHIpPA U KOHYCa.
[IpakTnueckas
pabora «Co3nanue
MOJIeNIEN
MPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0nEMa;
€ANHULIBI U3MEPEHUS
o0béMa. O0BEM
IPSAMOYTOJILHOTO
napajuiesienuIena,
Ky0a, hopMYyJIIbI
00BEMa

N3yuaTh, UCMONB3Ys SKCIIEPUMEHT, HA0II0ICHNE, U3MEPEHNE,
MOJICJIMPOBAHKE, B TOM YHCIIE KOMIIBIOTEPHOE, H ONUCHIBATH
CBOICTBAa HA3BAHHBIX TEJI, BHISABJISTH CXOJACTBA U
PA3IMYUsA. MEXIY IUPAMUION U IIPUIMON; MEXKIY
WIMHIPOM, KOHYCOM U IIIApOM.

Pacno3HaBaTh pa3BEPTKHU Mapajviesienunesia, Kyoa, mpusmsl,
MUpPaMUJIbl, KOHYCA, [IIJIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tea U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIH.

Co3naBaTh MOJeJM MPOCTPAHCTBEHHBIX (UTYp (U3 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JIP.)

H3MepaTs HA MOAedsAX: JUIMHBI pEOEep MHOTOTPAaHHHUKOB,
JTUaMeTp mapa.

BoiBoauTh popmyiy 00bEMa IPSIMOYTOJIBHOTO
napaJiiesienurnena.

Boiuncasath no popmysnam: 00bEM MPSIMOYTOJIHHOTO
napaJiesienumnenia, Kyoa; MCTioJIb30BaTh €IMHULIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajIeJIeUIeI0B; peliaTh 3a1a4 U C peaJTbHBIMU IaHHBIMU

[ToBTOpEeHUE, 0000IICHNE,
CHCTEMATHU3ALIHS

20

[loBTOpEHUE
OCHOBHBIX TTIOHSITHU
Y METOJIOB KypCOB 5
1 6 KJIacCOB,
000011IeHNE U
CHCTEMaTH3aIus
3HAHUM

Bou1uncJIATh 3HaYEHUs BBIPAXKECHUM, COAEPKALINUX
HaTypaJbHbIC, LIEJIbIC, TOJ0KUTEIBHBIE U OTPULIATEIILHBIE
YKcIia, OOBIKHOBEHHBIE U JICCITUYHBIE IPOOH, BBHITTOIHATH
npeoOpa3oBaHus YMCEN U BhIPAKEHUN.

Bri0upaTh ¢mocod cpaBHEHMS YUCENl, BBIYNCICHUH,
NPUMEHSATDH CBOIMCTBA aprU(PMETHICCKUX TCHUCTBHMA

JUISL pallMOHATU3AUN BBIYUCIIEHUMN.
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PemaTe 3aa4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIS PELICHU 3a0a4 U3 APYrux
IIPEIMETOB.

PemaTh 3a1a4m pa3sHbIMH CIIOCO0AMH, CPABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 33/1a4U.

OcyuecTBIATE CAMOKOHTPOJIb BBIIIOJIHSAEMBIX AEHCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BIYUCICHUN

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

170
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PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsSieTCS OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIEro oOpa3oBaHUS:
oHa oOecreyrBaeT M3yUYCHHUE APYTUX AUCIUILUINH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO LHUKJIOB, €€ OCBOGHHE HEOOXOAUMO JIsl IPOJIODKEHUsT 00pa3oBaHus U
B TOBCEIHEBHOW JKM3HU. Pa3BuTue y 0Oyyalomuxcs Hay4YHbIX NPEJACTaBICHUN
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
(GbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS U KauyeCTB MBIIUICHUS, HEOOXOJMMBIX
JUTSI aJianTaluyd B COBpeMeHHOM I poBoM olb1ecTBe. M3yuenue anreOpsl o0ecrneunBacT
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 aHasioruto. O0ydenue aiaredpe mpeanoiaraeT 3HAUUTEIbHBIN 00BEM
CaMOCTOSITEIILHON JIESITEIHPHOCTH OOYUYarOIIUXCs, MIOATOMY CaMOCTOSTEIIBHOE PEIICHUE
3a/1a4 SIBJISIETCS peau3aluenl 1eaTeIbHOCTHOTO IPUHITUIIA 00yUeHHS.

B ctpykType mporpammbl yueOHOTO Kypca «Aurebpa» i OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJIEP)KATEIbHO-METOIUYECKUE JIMHUM:
«Hwucna v BEIYUCICHUN», « AnreOpandecKue BeIpaXeHUs», « Y paBHCHHS U HEPABEHCTBAY,
«DOyHkuum». Kaxmas w3 3THUX COIEepKaTeIbHO-METOAUYECKUX JIMHUW pPa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YUCHUSI Kypca, B3aMMOJCUCTBYS C IPYTUMH €T0 JIMHUAMHU.
B xone n3ydenus yueOHOro Kypca 00ydaronuMest TPUXOIUTCS JIOTHIECKH PacCyKIaTh,
HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W € 3TUM B HOporpammy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, TPEICTABICHHBIEC
BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHYeCKOTO OOpa30BaHUS W CIOCOOCTBYIOIIWE
OBJIAJICHNUIO OOYYAIOMIMMHCS OCHOB YHHBEPCAIHHOTO MATEMAaTHYECKOTO  SI3bIKA.
ConepxaTeTbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOT0 Kypca « Anredpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JUHUM «YHCIa U BBIYUCICHUSD CIY>KUT OCHOBOM ISl JadbHEUIIIETO
M3Y4CHUS] MAaTeMAaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIONMUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMHPOBAHUIO YMEHHUS TIOJNB30BATHhCS  alTOPUTMAMHU, a TaKKe
MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMWMBIX JJII TOBCEIHEBHOW >KU3HM.
Pa3Butre MoHSATHS O YKCIIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs CBS3aHO
C palMoOHAIBLHBIMM W HPPAIMOHAIBHBIMU YHUCIAMH, (OPMHUPOBAHUEM MPEACTABICHUM
O JCHUCTBUTEIBHOM 4YHCIIC. 3aBEpIICHUE OCBOCHHUS YHCIOBOM JIMHUM OTHECEHO
K cpellHeMy 00111eMy 00pa30BaHUIo.
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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 SBJICHUHA peaabHOro Mupa. B 3amaun
oOydeHus anredpe BXOIAT TaKXKe NaJbHEHIIIee pa3BUTHE aITOPUTMHYECKOTO MBITIUICHHS,
HEOOXOMMOT 0, B YaCTHOCTH, JIJISl OCBOCHHS Kypca MHPOPMATHKH, U OBJIAJICHUE HABBIKAMH
JIEAYKTUBHBIX paccyxkiaeHuii. IIpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHUS, CTIOCOOHOCTEH K MATEMaTUYECKOMY TBOPYECTBY.

Conepxanvne (QYHKIIMOHAIBHO-TpaUUECKOW JIMHUW HAIlEJIEHO Ha TOJYYCHHE
OoOydJarmMMHUCS 3HaHWH O (QYHKIUAX KaK BaKHEUIIEH MaTeMaTHYECKOW MOJenn
JUISL OTIMCAHUs W WCCJICIOBAaHMS PAa3HOOOPA3HBIX IMPOIIECCOB M SIBIICHUM B MPUPOJE U
oOmiectBe. M3ydeHne Marepuaia CIOCOOCTBYET Pa3BUTHIO Yy OOYYAOIIMUXCS YMCHHS
UCIIOJIb30BaTh Pa3JINYHbIC BBIPA3UTEIBHBIC CPEJICTBA s3bIKAa MAaTCMATHKH — CJIIOBECHEIC,
CUMBOJIMUECKHE, Tpad)uuecKre, BHOCUT BKJIaa B (GOPMHUPOBAHUE MPEACTABICHUI O POJTH
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,
«DyHKIHAW.

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 IECSITHYHBIE, IEPEX0]] OT OHOU (PopMBI 3amucH 1pobdei 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
MIPOLIEHTHI, PEIICHHUE 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 UM MPUBEIECHUS OJOOHBIX CIaraeMbIX.

CBOIICTBa CTENEHH C HATYPAJIbHBIM ITOKa3aTEIEM.

OnHowreHsl W MHorouseHbl. CreneHp MHorowieHa. ClOKEHHE, BbIYMTAaHUE,
YMHOKEHUE MHOTOYJIEHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOKEHHMS: KBaAPAT CyMMBI U
kBaapar pasHoctu. Dopmyna pasHOCTH KBaApartoB. Pa3nokeHHE MHOIOYICHOB
Ha MHOYUTEIIN.

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
JMHEHHBIX YPaBHEHUH C ABYMs IepeMeHHbIMU. Perienne cucreM ypaBHEHUI criocobom
NOACTaHOBKHU. [IpuMepsl perieHus TEKCTOBBIX 3a4a4 € IIOMOIIBIO CUCTEM YPABHEHHUM.

DOyHKUUH

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

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATa TOYKU
Ha KOOPJWHATHOM IIOCKOCTH. IIpmmepsl rpadukoB, 3amaHHBIX dopmynamu. UteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsarne ¢hynkmuu. I'paduk ¢pynkmuu. CroiicTBa
byakuuii. Jluneitnas dynknus, e€ rpaduk. I'padux dynakumm y = |x|. ['paduueckoe
pEIICHUE 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.

AuredOpanyeckue BbIpasKeHUs!
KBangpaTHbiii TpExwiieH, pa3iioKEHUE KBAJPaTHOTO TPEXWIeHAa HAa MHOXKUTEIU.
Anrebpanueckasi 1poos. OCHOBHOE CBOMCTBO ayiredpandeckoi npoou. CrioxeHue,
BBIYMTaHUE, YMHOXKEHHUE, JIeJIeHUe anredpandeckux aApooei. ParinoHanbHble BEIpaXKEHUS
U UX npeodpa3oBaHUE.

40



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 YPAaBHEHUH 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

[Tonstue pynkuunu. OOIACTh ONpEAENICHUs] U MHOXKECTBO 3HAYEHUN (YHKIIHU.
CrniocoOsbI 3a1aHust QYHKIUH.

I'padux pynkuun. Urenue cBoiictB pyHKuuu 1o e€ rpaduxy. [lpumepsl rpaduxos
(GyHKIIUH, OTpaxarouux peaibHbIe MPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYIO U 00PaTHYIO TPOMOPIIMOHATIbHBIE 3aBUCUMOCTH,
ux rpadpukn. Oynximn Y = X2,y = x3, y =Vx, y=|x|. I'paduueckoe pemenne ypaBHeHuit
U CHUCTEM ypaBHEHUH.

9 KJIACC
YucJa v BbIYHCTIEHUA

PanmionanpHble 4uWcla, WppalMOHANIBHBIE YHCIIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE TpoOU. MHOXKECTBO JEHUCTBUTEILHBIX YHUCEI, ICUCTBUTEIbHBIC YHCIa Kak
OCCKOHEUHBIE JeCATHUYHBIE JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY
MHO>XECTBOM JICMCTBUTEIBHBIX YUCET U KOOPJAUHATHOMN MPSIMOU.

CpaBHenue JIEHCTBUTEIBHBIX YHCcell, apupMeTHIECKHE JICUCTBUS
C ICUCTBUTEIILHLIMU YHCIAMH.

PasMepbl  O0OBEKTOB  OKpYXAIIEro  MHpa, JUINTCIBHOCTH  IPOIECCOB
B OKPYXaIOIIEM MHUPE.

[TpubnmkEHHOE 3HAYEHWE BEJIWYMHBI, TOYHOCTh NpHOMmKeHUsA. OKpyTrieHHE
yucell. [Ipuknaka u oeHka pe3yabTaToB BBIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PeuieHue ypaBHEHUN, CBOIAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pemeHuss ypaBHEHUW TPETbed W YETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HAa MHOKUTEIIU.

Pemiennie  npoOHO-palMOHANBHBIX ypaBHEHHMU. PellleHHe TEKCTOBBIX 3ajay
anreOpanyecKuM METOJIOM.

VYpaBHeHune c JByMs MNEepeMEHHbIMU U ero rpaduk. PemieHue cuctem AByX
JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMHU. PenieHne cucteM AByX ypaBHEHUH, 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.

I'paduku Qynkumii: y = £x, y= kx+b, y = k—, y=x3y= Vx5 y=|x|,
X
Y UX CBOMCTBA.

YucaoBble MOCAE10BATEIBHOCTH M POrPeccun

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

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

N3o0paxenue uieHOB apuMETHUCCKON U TEOMETPUUECKON MPOrpPecCuil TOUKaMu
Ha KOOPAWHATHOM TJIOCKOCTH. JIMHEWHBIM W HKCHOHEHIMAIbHbIA pOCT. CIloXHbIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATDBI

[lpenMeTHBIE  pe3ynbTaThl ~ OCBOCHHSI ~ IpOrpaMMbl  y4eOHOro  Kypca
K KOHITy 00yueHus B 7 KJiacce:

Yuciia v BbIYUCICHUS

BrImonHATh, coueTast yCTHBIC U TUCbMEHHBIC TPUEMBI, apU(METHICCKUE ICHCTBUS
C palMOHANIbHBIMU YUCJIAMHU.

HaxoauTe 3HaYeHHS YMCIIOBBIX BBHIPAKEHUM, TPUMEHSTh Pa3HOOOPA3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAUYCHUN JAPOOHBIX BBIPAKEHUM, COJEPKAMNUX OOBIKHOBECHHBIC
U JEeCATHYHBIC TPOOH.

[lepexoauTh OT oOmHOW (OPMBI 3aMUCH YWCET K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B O€CKOHEUHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YNOPSJOUYUBATH PALlMOHATIBHBIE YHCIIA.

OKpyrJisTh yucia.

BbINONHATh NPUKUAKY W OLIEHKY pE3yibTaTa BBIYUCICHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIp@KEHUI. BBIMOMHATE NEUCTBUS CO CTEMEHSIMU C HaTypajJbHBIMU
MOKa3aTEeISIMH.

[IpuMeHsATh TpPU3HAKKU JIEIMMOCTH, PA3JIOKEHUE HA MHOXUTEIH HATypaJbHBIX
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 anreOpandyeckyro TEPMHUHOJOTHIO M CHUMBOJIMKY, TPUMEHATH €&
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.

[IpumensTs mpeoOpa3oBaHWs MHOTOWICHOB JJI PEIICHUS Pa3IMYHbIX 3a7a4
U3 MaTEMaTUKH, CMEXXHBIX MPEAMETOB, U3 PEAIbHOMN MPAKTUKHU.

HUcnonp3oBaTh  CBOWCTBA  CTENEHEM €  HATypaJIbHBIMHU  MOKA3aTEIsAMU
JUTsl IpeoOpa3oBaHus BhIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Penrats nuHelHbIE ypaBHEHHMS C OJJHOM IEPEMEHHOM, TPUMEHSS TpaBuia epexoaa
OT MCXOJHOT'O YpPaBHEHUS K paBHOCWIbHOMY eMy. I[IpoBepsTh, sBASE€TCA 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.

CocTaBiTh U peuiaTh JUHEHHOE YPaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUU
[0 YCJIOBHUIO 3aJlaud, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4H
MOJYYEHHBIN PE3yJIbTaT.

DOyHKUUN

N300paxaTth Ha KOOPAMHATHOM NPSIMOM TOYKHU, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HWHTEpBalbl, 3alHUChIBaTh YHCIOBBIE MPOMEKYTKH
Ha anreOpanveckoM S3bIKe.

OTMeuath B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPJIMHATAM, CTPOUTD
rpaduku TUHEHHBIX QYyHKIUNA. CTpoUTh rpaduk GyHKUUH Y = |x|.
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OnuceiBaTh C NOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTUA MEXKIY BEIUYMHAMM:
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 UHTEPIPETUPOBATh MH(GOPMALUIO U3 TpadUKOB peajbHBbIX MPOLIECCOB 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, OKPYTJEHUs 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 BBHIPAKEHUM, COACPIKAIUX KBAJAPAaTHBIC KOPHHU, UCIIOIB3Yys 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 PEIICHHS Pa3IMYHBIX 3a71a4
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 MpPOCTENIINE UCCIECIOBAHUSA YPABHEHUW U CHCTEM YPaBHEHHH, B TOM
quclie ¢ TPUMEHEHHEeM TpadUyecKux MpeAcTaBlIeHul (yCTaHABIMBATh, HMEET JIH
ypaBHEHHE WM CUCTEMa YPABHEHUM PEILICHHUS], €CJIH UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CIOBECHOUW (POPMYITHPOBKH 3a/aud K €€ anreOpandeckord MOoen
C IOMOIIBIO COCTABJIEHUSI YPABHEHHSI WJIM CHUCTEMbBI YPaBHEHHH, WUHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MMOJYYEHHBIN pE3yJIbTaT.

[IprMeHATh CBOMCTBA YMCJIOBBIX HEPABEHCTB I CPABHEHUSA, OLICHKH, PEIIATh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOW M WX CHUCTEMBbI, J1aBaTh TpaduuecKyro
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 rpaguku 3neMeHTapHbIX QYHKIUN BUaa:

y="y=x2 y= x3,y= X, y=|x|, onucsBaTh cBoiicTBa UMCIOBOH (yHKIIHI
X

o e€ rpaduky.

[IpenmeTHBIC pE3yJbTAaThl OCBOCHHUS TMPOrPaMMbl YYEOHOTO Kypca K KOHITY
oOydeHnus B 9 kJacce:

Yucjaa v BbIYUCIEHUS

CpaBHUBATH U YNOPAIOYUBATH PALIMOHATBHBIC U UPPALIMOHATBHbBIC YUCTIA.

BeinonusaTe apudmeTndeckue MEUCTBUS C PAMOHAIBHBIMM YHCIAMH, COYETast
YCTHBIE M TIMCBbMEHHBIC TPUEMBI, BBINOJHATh BBIYUCICHUS C HPPALUOHAIBHBIMU
YHCIaMHU.

Haxonute 3HaueHUsI CTENEHEW C LEIbIMHU IOKA3aTeJsIMU M KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraarh  J€UCTBUTENBHBIE YKCJA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIUHCJIEHUH, OLICHKY YHCIIOBBIX BBIPAXKECHUU.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHelHbIE M KBaJApaTHbIE YpaBHEHMS, YPAaBHEHUS, CBOISAILIMECS K HUM,
npocTeite 1poOHO-pallMOHaIbHbIE YPABHEHHUS.

Pemiath cuctembl IBYX JIMHEHMHBIX YPaBHEHHU C TBYMsSI IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHUM, B KOTOPBIX OJHO YPaBHEHUE HE SIBISETCS JINHEUHBIM.

Pemath TeKCTOBBIE 3a7ja4K AIreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTaBICHUS
YPaBHEHUS WA CUCTEMBI IBYX YPABHEHUH C IByMs EPEMEHHBIMU.

[IpoBoaUTH MPOCTEUIINE UCCICAOBAHUS YPABHEHUW U CUCTEM YPABHCHUU, B TOM
quclie ¢ TpUMEHEHHeM TpadUuyecKux NpeacTaBleHuld (yCTaHABIMBATh, HMEET IU
YpaBHEHHE WM CUCTEMA YPABHEHUI PEILICHHUS], €CIH UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe nuHeliHBIE HEPABEHCTBA, KBAPaTHBIC HEPABEHCTBA, N300paKaTh peIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YMCIOBOU
MPSIMOM, 3aIMCBIBATH PELICHHUE C IOMOIIBI) CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPY PEIICHUHN PA3JIMYHbBIX 33/1a4.

DOyHKUUN
Pacno3naBath (QyHKOMM HW3y4YeHHBIX BHUAOB. [loKa3piBaTh CXEMaTHUYECKH
PacCIlOIOKCHHEe Ha KOOPAWMHATHOM IUTOCKOCTH TpadukoB (QYHKIHH BHmA: Y = £X,

y=#x+b, y= f, y=ax?+bx+c, y= x3, y= X y=|x| B 3aBucumocTu

X
OT 3Ha4eHUM KO3 PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHA.
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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
HanmenoBanue pasgena |KonuyecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
Uricnia 1 BBIYUCIICHHUS. 25 [onsitue CucremaTn3npoBaTh U 000ramiaTh 3HAHUA
PanronanbHble yncna pPalMOHAIBHOTO YKcia. | 00 OOBIKHOBEHHBIX U JECATUUHBIX IPOOSX.
Apudmernyeckue CpaBHMBATH U YNOPSIA0YHMBATH APOOHU, TpeoOpa3oBbIBas
JeNCTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHHE,
yIOPSIIOYMBAHUE
palMOHaTBHBIX YUCEIL.
CrernieHp

C HATypaJIbHBIM
IOKa3aTeJIeM.
Penienue oCHOBHBIX
3a/1a4 Ha IpooH,
MIPOLICHTHI

Y3 peaJIbHOMN
MPaKTUKH.

[Ipu3Haku 1eIMMOCTH,
pa3T0KECHUSA

Ha MHOKUTEIIA
HaTypaJbHBIX YHCE.

OOBIKHOBEHHBIE B JICCSITHYHBIC, B YACTHOCTH B OECKOHECYHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3Hoo0pa3Hble CIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
coziepKalnx 0OObIKHOBEHHBIE U JIECATUYHBIE APOOH:
3aMEHATh NMPU HEOOXOIUMOCTH JICCITUIHYIO IPOOh
OOBIKHOBEHHOHN U OOBIKHOBEHHYIO JE€CATUYHOM, IPUBOJIUTH
BEIpa)KeHHUE K hopme, Hanbosiee yI00HOM M1l BEIYMCIICHHH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIETICHHUE IECATUYHBIX APOOeH K JEHCTBUSM C LIETBIMH
YUCIIAMH.

IIpuBoAUTH YNC/I0BbIE H OYKBEHHbIE IPUMEPHI CTEIICHU
C HaTYpaJIbHBIM MTOKA3aTeIeM, OOBSICHSS 3HAUCHHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelsl CTETICHH, HaXOIUTh
3Ha4YeHUs cTereHel Buaa a" (a — iroboe parmoHaibHOe
YUCJI0, N — HATYpaJIbHOE YUCIIO).
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Peanbhbie
3aBucumoctu. [Ipsamas
u oOpaTHas
IPOMOPLUOHATBHOCTH

IonumMaTh CMBICH 3aMKUCH OOJBIITUX YUCEIT C TTOMOIIBIO
JECATUIHBIX Ipo0Oe u crereHel yncia 10, mnpuMeHsTh X
B PEATLHBIX CUTYyAITUIX.

IIpuMeHATH TPU3HAKH JETUMOCTH, Pa3I0KCHUS Ha
MHOKHTETU HAaTypaIbHBIX YHCEIL.

PemaTh 3a1a4u Ha YaCTH, TIPOIICHTHI, TPOTIOPITUH,

Ha HAXOXJICHHE IpoOU (MPOIEHTa) OT BETUYUHBI U
BEJIMYUHEI 10 € ApoOu (TIPOoLIeHTY), ApoOu (TIPOLIeHTA),
KOTOPBIA COCTaBJISIET OJIHA BEJIMYMHA OT JIPYTOM.
IpuBoauTH, pa3oupPaTh, OLEHNBATH PA3TMYHBIC PEIICHMS,
3aIUCH PEIICHUN TeKCTOBBIX 3a7a4.

Pacno3naBaTh M 00BSICHATH, ONIUPASICh HA ONPE/IEICHHUS,
PsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXK/y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATHX 3aBUCUMOCTEN U3 PEaNbHOT'0 MUPA, U3 IPYTUX YUEOHBIX
PEIMETOB.

PemaTh npakTUKo-OpHUEHTHUPOBAHHBIE 3a/1a4 Ha Ipo0OH,
MPOLIEHTHI, IPSIMYIO U 0OPaTHYIO MPOMOPIIUOHATIEHOCTH,
POTIOPIIUH

AnreGpandeckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAYKCHMUS.
[lepemenHBbIE.
Jomyctrmsie
3HAYEHHUS
MIEPEMEHHBIX.
DopMyIIbL.

OBaageThb anredpanyeckoi TEPMUHOIOTUEH U CUMBOJIUKOH,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
HaxoauTthb 3HaueHUs1 OyKBEHHbBIX BBIPAXKEHUHN MPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJIHATH BRIYUCIICHHS TTO (POpMYJTIaM.
BoinmoaHATH IpeoOpa3oBaHusl ETOT0 BbIPAKEHUS

B MHOT'O4IEH PUBEIECHUEM MOJOOHBIX CIaraeMaiX,
pPacKpbITUEM CKOOOK. BBIMOIHATH YMHOKEHHUE OJTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAXCHU,
pacKpbITHE CKOOOK U
pUBEACHHUE

[MOJIOOHBIX CJIAra€MbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
IOKa3aTesIeM.
MHOTO04JIeHBbI.
Crnoxenue,
BBIUMTAHUE,
YMHOKEHHUE
MHOTOYJICHOB.
DopMyJIb
COKpAIIEHHOTO
YMHOKEHHS.
Paznoxxenue
MHOTO4JICHOB
Ha MHOXXHUTEIU

Ha MHOTOYJIEH U MHOTOYJIEHA HA MHOTOWIEH, NPUMEHSTh
(dbopMyIbl KBajipaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHUE MHOTOYJIEHOB HA MHOKHUTENH
MyTEM BBIHECEHHS 32 CKOOKU OOIIEro MHOXKHUTEIIS,
npuMeHeHHUs (OpMYJIIbl Pa3HOCTH KBaJIPaTOB, POpMYII
COKpAILIEHHOI'O YMHOXEHHS.

IIpuMeHATH TpeoOpa3zoBaHUE MHOTOWICHOB ISl pEeILIEHUS
Pa3IUYHbBIX 337]a4 U3 MAaTEMaTUKU, CMEXHBIX IPEIMETOB,
U3 pEAIbHOM MPAKTUKMU.

3HAKOMUTBHCH C MCTOPHEN Pa3BUTHUS MaTEeMaTHKU

YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, npaBuia
npeoOpa3oBaHus
ypaBHEHUS],
PaBHOCUJIBHOCTh
YPaBHEHHM.
JIuneitHoE ypaBHEHUE

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
NPUMEHsIs PAaBUJIa MIEPEX0/IA OT UCXOIHOTO YPaBHEHUS

K PaBHOCHJIBHOMY eMy Oosiee npoctoro Buaa. Illposepsrs,
ABJISICTCS JTU KOHKPETHOE YHCIIO KOPHEM YPaBHEHUS.
IHonOupaTs nmpuMepkbI nap Yucell, ABISIOIMXCS PEIICHUEM
JIMHEWHOTO YPaBHEHHUS C IByMS IEPEMEHHBIMM.
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C OJIHOM NEPEMEHHOM,
pELIEHNUE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a/1a4 C IIOMOLIBIO
YPaBHEHUM.
JIuneiiHOEe ypaBHEHUE
C IBYMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema aByX
JIMHEUHBIX YPaBHEHUIN
C JABYMs
IIEPEMEHHBIMU

CTpouTh B KOOPAMHATHOM MJIOCKOCTU FPaUK JTUHEHHOT O
YPaBHEHHUS C IBYMS IEPEMEHHBIMU; MOJIb3YSICh TpadUKOM,
NPUBOJUTH NIPUMEPBI PELICHUS YPABHEHU.

HaxoauTe pelmieHue CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUM
C IIBYMsI IIEPEMEHHBIMU.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH I10 YCIOBUIO 33141, UHTEPIIPETUPOBATh

B COOTBETCTBUU C KOHTEKCTOM 3aJa4YM I1OJyYEHHbIN
pe3yabrar

Koopaunate! u rpaduku.
DOyHKIUU

24

Koopaunara Touku
Ha IpAMOU. YucioBbie
IPOMEKYTKHU.
Paccrosinue mexmay
IBYMSI TOUKAMHU
KOOPJIMHATHOMU
IIPSIMOM.
[IpsimoyronpHast
CHUCTEMa KOOPAUHAT
Ha IJTOCKOCTH.
[Tpumeps! rpaduKoB,
3aIaHHBIX
dbopmynamu.

HN300paxaTh Ha KOOPIMHATHOMN MPAMOI TOUKH,
COOTBETCTBYIOIIHE 3aJaHHBIM KOOpJIMHATAM, JIy4YH, OTPE3KH,
WHTEPBAJIbI; 3aIMCHIBATh UX HA aNTreOpandecKoM si3bIKeE.
OTMeyaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJMHATAM; CTPOUTH TpadUKU HECIIOKHBIX
3aBUCUMOCTEM, 3aIaHHBIX (JOPMYJIAMH, B TOM YHCIIC

C TIOMOIIIBIO ITU(GPOBBIX JTAOOPATOPHIA.

IIpumeHsiTH, H3y4aTh NpeuMYylIeCTBA,
HHTEPNPeTUPOBATH TpadUuecKuii criocod mpeIcTaBIeHus
Y aHaju3a pa3HOOOpa3HOU KU3HEHHON UH(POpMAIIUH.
OcBauBaTh noHATHE (PYHKIIUH, OBIAJEBAThH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3naBaTh inHElHYIO QyHKIUIO Y = KX + D,
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Urenue rpadukoB
peanbHbIX
3aBUCUMOCTEH.
[lonstue pyHKUIUU.
I'padux pyHKUIMM.
CaoiicTBa pyHKIUH.
JluneitHas GyHKUMS.
[locTpoenue rpaduka
JMHEHHON PYyHKINH.

ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUMU

k03 unmentos K u b.

CrpouTts rpaduku nuHeHON QyHKIMU, QYHKIUU Y = | X |.
Hcnoas3oBaTh nudpoBbie pecypebl AJi IOCTPOSHUS
rpadukoB (GYHKIIUN ¥ H3yYSHUS UX CBOMCTB.

[TpuBOAUTH IPUMEPHI IMHEHHBIX 3aBUCUMOCTEN B PEAIbHBIX
poLeccax v sIBICHUSIX

I'padux pynxumu
y=|x|
[loBTOpEeHuEe 1 00001IeHNE 6 IToBTOpEHUE Bri0upaTh, NPUMEHATH OLEHUBATH CIIOCO0BI CPABHEHUS
OCHOBHBIX IOHATUI Yrcell, BBIYUCIEHUH, IPeoOpa3oBaHuM BhIPAKEHUH,
Y METOJ0B Kypca peleHns ypaBHEHUN.
7 knacca, 06o01eHue OcymecTB/IATh CAMOKOHTPOJIb BHITIOJHIAEMBIX I€HCTBUM U
3HaHUU CaMOITPOBEPKY pe3yiIbTaTa BEIYUCICHUMN, TPE0Opa30BaHUMA,
MIOCTPOCHUM.
PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUSA JUISI PEIICHU 3a/1a4 U3 APYTrUux
IIPEAMETOB.
Pemathb TeKcTOBBIE 3a1a4H, CDABHUBATH, BLIOMPATh
CIOCO0bI PEIICHUS 3aJ]a4n
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KVIACC

HanmenoBanue pasgena |KoaudecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
Uricnia 1 BBIYUCIICHHUS. 15 KBaapatHblil KopeHb ®opMyIHpOBATH ONpe/iesieHHe KBAJPATHOTO KOPHS

KBazgpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanroHaTbHOM
yucie. JlecsaTuaHbie
MPUOIKCHUS
MppaloOHaAbHBIX
YJHUCell.
JIeICTBUTEIIbHBIC
yucia. CpaBHEHHUE
JIENCTBUTEIIBHBIX
YHCEel.

YpaBHeHue BUaa

X2 = a.

CBoiicTBa
apu(pMETUIECKUX

KBaJPaTHBIX KOPHEH.

[IpeobpazoBanue
YUCJIOBBIX
BBIPAXKECHUM,
co/ieprKallux
KBaJpaTHbIE KOPHU

U3 yncia, apuMEeTHIECKOTO KBAPaATHOTO KOPHSI.
IIpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YuCia, UCMOJIb3Ysl P HEOOXOUMOCTH KAIbKYJISTOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YNOPSIIOYHUBATH PAllMOHAIBHBIE U
UPpALMOHAIIBHBIE YUCJIA, 3aIUCAHHBIE C TTIOMOIIBIO
KBaJApPATHBIX KOPHEW.

HMceenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE U
npuOmkEHHBIC KOpHU TipH a > 0.

HccaenoBathb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAaHUEM KaJbKYJIATOPA
(koMIibIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInOTHATH NPeoOpPa30BaHUSA BbIPAXKEHU, COJIEPHKAITUX
KBaJ[paTHbIE KOPHU. BripaxkaTh nepemMeHHbIE

U3 FreOMETPUYECKUX U (pu3nueckux Gopmy.

Bo1uncJATh 3HAUeHMsI BBIPAXKECHHM, COAEPKALUX
KBaJpaTHbIE KOPHU, UCIIONB3YS MIPU HEOOXOUMOCTH
KJIBKYJIATOP.
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Hcnmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIE
IpEeICTaBIICHUS, CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAUCHUSAMHU
BEJINYMH.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTH MATEMATUKHU

Yyciia ¥ BEIYUCIICHUS.
CreneHsp ¢ HeabIM

CreneHs C HeJIbIM
[MOKa3aTeJeM.

@opmMyJIMpPOBATH ONpe/ieJIeHUe CTEIICHH C LEJIbIM
MIOKa3aTeJEM.

NIOKa3aTeneM CranpapTtHas 3anuch IIpencraBasiTh 3anMUCh OOJIBIINX U MAJIBIX YHCEI
YHCIIA. B CTaHapTHOM Buje. CpaBHMBATH YUCJIA U BEJIMUYUHBI,
Pa3mepsl 00beKTOB 3alMCaHHbIe ¢ Ucnoiab3oBaHueM crerneHu 10.
OKPY’KaroIIero Mupa Hcnonp30BaTh 3aMCh YUCET B CTAHAAPTHOM BHU/IE
(OT PEMEHTapHBIX JUISL BRIPOKEHUS Pa3MepOB O0BEKTOB, ITUTEILHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOILLIEM MUPE.
10 KOCMUYECKUX DopMyJIHPOBATH, 3AIIMCHIBATH B CHMBOJIHYECKOH popme
00BEKTOB), Y WTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTEIEHU
JUTUTEIIBHOCTh C LEJIBIM MTOKA3aTEJIEM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTETICHU [IJIs1 IPEOOpa30BaHUS
B OKPY’KAIOLEM MHUPE. | BBIPAKEHUI, COJAEPKAIIUX CTEIIEHH C LIEJbIM ITOKa3aTEJIEM.
CBoiicTBa cTENEeHH BbINOTHATH eiiCTBUSA C YWCIIAMHU, 3a[IUCAHHBIMU
C LC/IBIM IOKA3aTeIEM | B CTAHAAPTHOM BHJE (YMHOXKEHUE, JEI€HUE, BO3BEICHUE
B CTCIICHb)
AnreOpanueckue KBanpartnslii Pacno3HaBaTh KBaIpaTHbIN TPEXUJIEH, YCTAHABINBATD
BbIpakeHUs. KBaipaTHbIii TPEXUJIEH. BO3MOKHOCTb €0 Pa3JIOKEHUSI HA MHOKUTEIIH.
TPEXUJICH Paznoxenne PackiaapiBaTh HAa MHOKUTEJM KBAAPATHBIA TPEXUWIEH
KBaJIPaTHOTO C HEOTPULIATEIBHBIM JTUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOYKUTEIU

Anrebpanueckue
BBIPAKCHHUS.
AnreGpaundeckas 1pooOb

15

Anrebpanueckas
npo0sb. JlomycTumblie
3HAYCHUS
NIEPEMEHHBIX,
BXOJISIIUAX

B aJire0pandecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anreOpanyeckoi
npobu. CokpaiieHue
TpoOeii.

CrnoxeHue,
BBIUUTAHUE,

YMHOKCHHC U ICJIICHUC

anreOpandecKux
TpoOeii.
[IpeobpazoBanue
BBIPAKECHU,
coJiepiKaIIux
anredpandeckue
Ipobu

3anuchIBaTh anredpandeckue Boipaxenus. Haxoaurn
00J1aCTh OIpeAeNIeHNs PAlMOHAIBHOTO BBIPAYKEHUS.
BbINOJHATH YUCTIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HaYeHue APOoOU, B TOM YUCIIE C MOMOIIBIO KaIbKYJIATOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
IpoOu U MPUMEHSATH €ro JJIsl NpeoOpa3oBaHus APOOEii.
BbINOJHATH JelcCTBUS C aIredpanuyecKuMu ApoosiMu.
[TpumeHsTH TpeoOpa3zoBaHus BEIPAXKEHUM JIJIS1 PEIICHUS
3ana4y. BeipaxkaTh nepeMenHble u3 Gopmy (HU3NIECKUX,
reOMETPUYECKUX, ONUCHIBAIOLINX OBITOBBIE CUTYAIIUH )
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YpaBHEHHUsI U HEPABEHCTBA.
KBangpaTHbie ypaBHEHUS

15

KBangpaTtnoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHenue. Gopmyia
KOpHEN KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienne ypaBHeHui,
CBOJSLLIUXCS

K KBaJI[paTHBIM.
[IpocTetimue apoOHO-
paLoHaIbHbIE
YpaBHEHUS.

Pemenue TekcToBbIX
3a71a4 C MOMOILBIO
KBaJ[PaTHBIX
YpaBHECHUH

Pacno3HaBaTh KBaJIpaTHbLIC ypPaBHEHUS.

3anuceiBaTh GOPMYJY KOPHEN KBaIpaTHOI'O YPaBHECHMUS;
pelaTh KBaJApaTHbIe YPABHEHHUS — IIOJIHBIC U HEIIOIHBIE.
IIpoBoauTs npocreime UHCCaAeI0BAHUA KBAIPATHBIX
YpPaBHECHUM.

Pemiate ypaBHeHMsl, CBOAALINECS K KBAIPATHBIM,

C IOMOMUIBIO MTPeoOpa30BaHU U 3aMEHOU MepEMEHHOM.
HaOJsropaTh 1 aHAJIM3UPOBATH CBS3b MEXKIY KOPHSIMHU U
ko3 hUIIMeHTaMH KBAIPaTHOTO YPaBHEHUS.
®opmyaupoBaTh Teopemy Buerta, a Taxke 00paTHyIO -
TEOpEMY, IPUMEHATH 3TU TEOPEMBI IS PELLICHUS

3a7ad4.

PemiaTh TekcTOBBIE 321a4U aNTeOPANYECKUM CIIOCOOOM:
NEPEXOIUTh OT CIOBECHOM (hOPMYIMPOBKHU YCIOBUS 3a/1a4u
K ajireOpandeckoil MOJIENH MyTEM COCTaBJICHUSI yPaBHEHHUS,
pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJibTar.

3HAKOMUTBHCS € MCTOPHUEi Pa3BUTHSA aITeOphI

YpaBHEHHUs U HEPABEHCTBA.
Cuctembl ypaBHEHUI

13

JIuneitHOE ypaBHEHHE
C AByMS
NIEPEMEHHBIMHU, €T0
rpaduk, mIpuMepbl
pelLICHUs] YPaBHEHUM
B LIEJIBIX YUCIaX.
Pemenue cuctem nByx
JIMHEVHBIX YPABHEHU

Pacno3HaBaTh JIMHEHHbBIC YPABHEHHUS C IBYMS
IIEPEMEHHBIMU.

CtpouTth rpadvKy TMHEWHBIX YPaBHEHUHN, B TOM YHUCIIE
HUCIOJIb3Ysl HM(]pPOBBIE pecypcehl.

Pa3ziiuyaTth napauiesbHbIE U NIEPECEKAOIIUECS MPAMBIE
10 UX YPABHEHUSIM.

PemiaTh cucTeMbI IBYX JIMHEWHBIX YPABHEHUM C IBYMS
MIEPEMEHHBIMU TIOJCTAHOBKOW U CJIIOKEHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHCTEM HEJIMHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU.
I'paduueckas
UHTEepIIpeTanus
YPaBHEHUS C ABYMs
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHHUH C IBYyMs
IIEPEMEHHBIMU.
Peliennie TEKCTOBBIX
3a/1a4 € IIOMOIIBIO
CHCTEM YPABHECHHUM

Pematp npocreimuye CUCTEMBI, B KOTOPBIX OJHO

Y3 YPABHEHUM HE SBIISIETCS JIMHEWHBIM.

[HpuBoauTs rpaguyecKyr0 HHTEPIPETANUIO PEIICHUS
YPaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHUU
C IByMs IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4M AJIT€OPanYECKUM CIIOCOOOM

YpaBHEHHUsI U HEPABEHCTBA.
HepaBencraa

12

Yucioseie
HEpPaBEHCTBA U UX
CBOWCTBA.
HepaBeHcTBO € 0qHOM
IIEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
pemenue. Cuctembl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJIMHATHOM MPSIMOU, T0KA3bIBATH
aNreOpanyecKy.

IIpMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
PemiaTp IMHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPAaBEHCTBA HA YHCIOBOM MPSIMOIA.
Pematpb cucTeMbl TUHEMHBIX HEPABEHCTB, U300PAXKATh
pELICHUE CUCTEMBI HEPABEHCTB HA YUCIOBOM MPAMOMN
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C OJIHOU IEPEMEHHOMN
Y VX pELICHHUE.
N3o0paxenue
peLIeHUs JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOU
IIPSAMOWU

OyHKIUN.
OCHOBHBIE TOHITUSI

[Tonsitue pyHKIUU.
OO6nacTs onpeieeHus
Y MHOXECTBO
3HAYCHUN (DYHKIIHH.
CrniocoObl 3a1aHus
byHKIMA.

I'paduk GpyHKIIHH.
CgoiicTBa GQyHKIIHH,
UX 0TOOpaKCHHE

Ha rpaduke

Hcnoab3oBaTh QyHKIIMOHATBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY.

Boruucasite 3HaYeHust PYHKIWN, 3a1aHHBIX (OPMYIaMU
(mpu HEOOXOIMMOCTH MCII0JIH30BATh KAJTBKYJIATOP);
COCTABJISATH TA0JAMUBI 3HAYEeHUH DYHKIUY.

Ctpouthb no Toukam rpaguku QyHKIUHN.

OnuckiBaTh cBOMCcTBA DYHKIIMU HA OCHOBE €€
rpadUYeCcKoro MpeICTaBICHUS.

Hcnoab3oBaTh QYHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath npumMepsl rpaKoB, OTPAKAIONINX PeaIbHBIE
npoueccsl U sipjieHus. [IpuBoAMTH MPUMeEpPbI NPOLIECCOB U
SBJICHUW C 3aIaHHBIMHA CBOMCTBaMH.

HUcnonb30BaTh KOMIIBIOTEPHBbIE MPOTPAMMBI

JUTSI TIOCTPOCHUS TPpa@uKOB QYHKIIMIA U U3YUEHUSI UX CBONCTB

OyHKIUU.
UricroBbie G yHKIIUN

YreHue 1 mocTpoeHUe
rpaduKoB (yHKIIHA.
[Tpumeps! rpadukos

Haxoauthb ¢ momoubo rpaduka GyHKINY 3HAUEHUE OJTHON
Y3 paCCMATPUBAEMbIX BEJIMYMH 10 3HAYEHHIO JIPYTOM.
B HecnoxHBIX ciiydasx BbIpaxatrhb GopMyJi0il 3aBUCUMOCTH
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dynxumi,
OTpaXxarouux
peabHbIe MPOIIECCHI.
OyHKINH,
OIKCHIBAIOIINE
OpsIMYI0 U OOpPaTHYIO
IPOMOPLHOHATBHBIE
3aBUCUMOCTH, UX
rpaduxmu.

I'padux pynxumu

y = X2

OyHKINU

y =xy =X,
y=vay =[x
rpaduueckoe pelieHne
YPaBHEHUH U CUCTEM
ypaBHECHUH

MEXKY BEIMYMHAMU.

OnuceIBaTh XapakTep U3MEHEHNS OJHON BEITUYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS IPYTOM.

Pacno3naBath Bubl u3ydaembix GyHKuui. Iloka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTH
rpadukoB GyHKIMii Buga:y = X2,y = x5,y =vVx, y = |x]|.
Hcnonb3oBaTh (PyHKIMOHAIBHO-TPA(pHYECKHUE
NpeACTABJIEHM [JI PELICHUS U UCCIICI0BAHUS YPAaBHEHUN U
CHCTEM ypPaBHEHUU.

IIpuMeHaTh uMdpoBbIe pecypehl s TIOCTPOCHUS
rpadukoB GyHKIUN

[loBTOpEeHue 1 0000IIeHNE

[loBTOpEHUE
OCHOBHBIX IIOHSITHM U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHNE
3HAHUM

Bo10upaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YyuceJl, BBIYMCIEHUM, MPpeo0pa30BaHUil BbIPAKEHUM, pELICHUS
YPaBHEHHM.

OcyumecTBJIATH CAMOKOHTPOJIb BBITIOJHIEMBIX JICUCTBUN U
CaMOIIPOBEPKY pe3yiIbTaTa BHIYMCICHUN, Pe0Opa30BaHMUIA,
ITOCTPOEHUM.

PemiaTe 3a1a4M U3 peaibHOM )KU3HHU, IPUMEHSATH
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MaTeMaTUYeCKUEe 3HAHUS JIJIsl PEIICHUS 3a/1au U3 IPYTUx
PEMETOB.

PemaTth TeKcTOBBIE 3a1a4M, CDAaBHUBAThH, BLIOUPATH
CIoCOo0bI PEIICHUS 3a]a4u

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102
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9 KJIACC

HanmenoBanue pazgena  |[KomnuecTBo OcHoOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Urcnia v BBIYMCIICHUS. 9 Panmonanbhubie uncna, | Pa3BuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

JleNCTBUTENBHBIC YUCIIA

UppaIOHAIILHBIC
YHCJIa, KOHCYHBIC U
OECKOHEYHbBIC
JECATUYHBIC APOOH.
MHO0KeCTBO
JIEMCTBUTEIILHBIX
YHCET;
JIEHCTBUTEIIbHBIC
YHclia KaK
OECKOHEUYHBIE
JEeCATHYHBIE TPOOH.
B3auMHo o1HO3HAUYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIIBLHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
PSIMOM.

CpaBHeHHe
JIEUCTBUTCIBHBIX YHCE]T,
apupMeTHIeCKre

HaTypaJbHBIX YUCEN JO MHOKECTBA IEMCTBUTEIBHBIX YUCET.
O3HAKOMHTBHCS C BOBMOXHOCTBIO MTPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEYHOM JAeCATUYHON
TpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMoOHAIBHBIX U UPPALIMOHATBHBIX YUCET.

N300paxaTh ACHCTBUTEIbHbBIC YHCIIAa TOYKAMHU
KOOPJIMHATHOM MPSIMOU.

3anuchbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
NEWCTBUTENbHBIEC YHCIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTryecKHe NeiiCTBUA C PAMOHAILHBIMU YHACIAMH;
HAXOIMThb 3HAYECHUS CTETIEHEN C LEJbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYMHUCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUIM.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JEVCTBUTEIIBHBIX YHUCEI B IPAKTUYECKOU ESITEIBHOCTH
YEJIOBEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
NPUOIMIKEHUS AEHCTBUTEIIBHOTO YKCIIa TIPU PEIICHUH
3a7ad4.

OKpyriasiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHUIKY PE3YJIbTaTa BEIYMCICHUM, OL€HKY 3HAYCHU N
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHUCJIAMH.
[Tpubnuxénnoe
3HAYCHUE BEJIUYHHEI,
TOYHOCTD
MPUOJIMKECHHUS.
OKpyrJIeHUE YHCENL.
[Ipukuaka u oueHka
pe3yJIbTaTOB
BBIUHCJICHUH

YHUCJIOBBIX BBIPAKECHUN.
3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTH MAaTEMATUKHU

YpaBHEHUs 1 HEPABEHCTRBA.
YpaBHEHUS C OJTHOMN
IIEPEMEHHOU

14

JIuHenHoe ypaBHEHUE.
Pemienne ypaBHeHui,
CBOJSILIIUXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHeHUE. Pemenue
YpPaBHCHUH,
CBOJISAIINXCS

K KBaIPATHBIM.
bukBanpaTtHbie
YPaBHEHUS.

[Ipumepsl penieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTETIEHEU

OcBanBaTthb, 3a1IOMUHATH M IPUMEHATH rpaguuecKue
METO/bI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U TIpOOHBIE YPaBHEHMUS.

Pemats JinHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,
ypaBHEHHUsI, CBOJIAIINECS K HUM, POCTeMIIMe TpoOHO-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHBIE CIIOCOOBI PEIICHNUS TEKCTOBBIX
3a/1a4, 00CYy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
Pa3HBIMU CITOCOOAMHU.

3HAKOMHTBHCS ¢ UCTOPUEN Pa3BUTHS MATEMATUKHU
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pas3noKeHneM

Ha MHOKUTEJIH.
Pemenue npodHo-
paroHaIbHBIX
YPaBHEHUM.

Pemmenne TekCTOBBIX
3a/1a4 anreOpanyeckum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €TI0
rpaduxk.

Cucrema aByx
JIMHEWHBIX YPABHEHUH
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpOu
CTEIICHU.
['paduueckas
VHTEpIIpeTanus
CHCTEMBbI YPABHEHU N

C IByMs1 [IEPEMEHHBIMH.
Pemenne TexkcToBBIX

OcBauBaTh ¥ MPUMEHSATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHCHUE HE
SIBIISICTCS JIMHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpadUIECKHIE
NIPEICTABJICHUS JJIs pelIeHHs M MCCIeI0BAHUSI YPaBHEHUI
U CHCTEM.

AHAJTH3HPOBATH TEKCTHI 37124, peliaTh UX
anreOpanyecKuM CriocoOoM: mepexoauTh OT CJIOBECHOM
bOpMYITUPOBKH YCIOBUS 3a7a49M K anreOpandecKoi MOJACIH
nyTEéM COCTaBJICHUS CUCTEMbI YPABHECHHIA;, pelaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHHI; HHTEPINPETHPOBATD
pe3ynbTart.

3HAKOMUTBHCS C UCTOPHEN Pa3BUTHS MAaTEMATHKU

62




3a/1au aire0panyecKkum

crnocooom
YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossie Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBeHncTBa HEPABEHCTBA U UX HEPABEHCTBA; UCTOJIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHUIO.
CBOIICTBA. BoInoHATH peoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATH
Jluneiinbie JU1s1 TIpeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3naBaTh JIUHEHHbBIC U KBAJIPATHbIC HEPABEHCTBA.
C OJIHOU MEePEMEHHOU PemaTp 1HElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U UX pEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
Cucrembl TMHEHHBIX KBaJI[paTHOE HEPABEHCTBO, U PELIATh UX; 00CYKAATH
HEPABEHCTB C OJHOMN MOJTyYEHHBIE PEUICHHUS.
NEPEMEHHON U UX HN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBanpaTHsbie CHUMBOJIOB.
HEpPaBEHCTBA U NX Pemathb KBaJipaTHBIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduuecKue mpecTaBIeHus.
I'paduueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA MPU PEUICHUU
UHTEpIpeTalUs Pa3JIMYHBIX 33724, B TOM YUCJE PAKTHKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKIUU 16 KBanparnunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynkius, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPJAMHATHI BEPIINHBI
napa0doJibl, OCh

WLTIOCTPUPOBATH CXeMAaTHYECKH, 00bACHATD
PaCIOIO0KEHNE Ha KOOPAUHATHOM MIIOCKOCTU IPapUKOB

byakuuid Buga: y = kx,y = kx + b,y = k_, y = X,
X
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CUMMETPHUH NapadoJIbl.

I'paduxu pyHKLIMIA:
y =kx,
y = kx + Db,
k
y =
X
y = X,
y = x,
y = vx,
y = [x]

y =x% ¥y =x,V = |x| B 3aBUCHMOCTH OT 3HAYCHHMI
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOMCTBA.
Pacno3naBaTh KBaJipaTHUHyI0 QYHKIUIO 1O popmyIe.
IIpuBoAUTHL NpUMeEPHI KBAIPATUUHbBIX 3aBUCUMOCTEMN
U3 pealbHOM KU3HU, PU3UKH, TEOMETPHUH.

BoisiBASITH 1 0000111aTH 0COOEHHOCTHU Tpaduka
KBaJIpaTUYHOU (PYHKIMM Y = ax? + bx+ c.

CTpouTh M M300pakaTh cXxeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (PYHKIUH, 3aJJaHHBIX (OPMYyJIaMH BUAA
y=ax’, y=ax’+q,y=a(x +p) y=ax®+bx+c.
AHAJIM3UPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 X TTOCTPOCHUS], B TOM YHUCJIE C ITOMOIIBIO

U(POBBIX PECYPCOB

Yuc1oBbIE
IMOCJIEN0BATEIHLHOCTH

15

IlonsaTHe yncaoBoM
IT0CJIeJOBATEIbHOCTH.
3aganue
I10CJIeJOBAaTEIbHOCTH
PEKYPPEHTHOM
dbopmynoii u

dbopmyIoii N-ro YieHa.

Apudmernueckas u
reomMeTpuiecKast
POTPECCHUMU.
®opmyibl N-TO YiIeHa
apu(pMETHIECKON U
F€OMETPUUECKOU

OcBauBaTh U IPUMEHSATH UHICKCHBIC 0003HAYCHHUS,
CTPOUTH pedeBble BHICKA3BIBAHUSI C HCIIOJI30BAaHHEM
TEPMHUHOJIOTUH, CBS3aHHOU C MIOHSATHEM
TIOCTICI0BATEIHHOCTH.

AHanu3upoBaTh GopMyy N-ro YieHa
MOCIIEIOBATEIBHOCTH WIIH PEKYPPEHTHYIO (hOPMYITY

U BBIYUCJIATH WICHBI OCIEI0BATEILHOCTEH, 3aJaHHBIX
TUMH HOpMYyIIaMHu.

YcraHaBaiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU

IMOCJICAOBATCIIbHOCTH, CCJIM BBIIIMCAHEI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBaTh apu(pMETHIECKYIO U TEOMETPHUUECKYIO
MIPOTPECCUU MPU PA3HBIX CIIOCO0AX 3aaHUs.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
F€OMETPUUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOMU
MJIOCKOCTH.
JInHEenHbIN U
IKCIOHEHIIMATbHBIN
pOCT.

CI1oxHBIE MPOLIEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apu(pMeTHIECKON U TEOMETPUUECKOM MPOrpeccuil, CyMMBbI
IIEPBBIX N YICHOB.

HN300paxkaTh 4ieHBI IOCIEI0BATEIBHOCTA TOYKAMHU

Ha KOOPJIMHATHOM INIOCKOCTH.

PaccmaTpuBaTh puMepbl NPOLECCOB U IBJICHUH

U3 peajbHOM XKU3HU, WUIIOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHUECKOU MPOrpeccuu, B reOMETPUUYECKON
IPOrpeccun; M300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduuecku.

PemaTe 3a1a4m, CBA3aHHbBIE C YUCIOBBIMU
II0CJIEI0BATENIBHOCTSAMU, B TOM YHUCIIE 3a/1a4d U3 PEAIbHOU
KHU3HU C UCII0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(371EKTPOHHBIX TA0JIUL, TPpaUIECKOTO KAIBKYJISITOPA U T.I1.).
Pemathb 3a1a4u Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIb30BAHUEM
KJIbKYJIATOPA).

3HAKOMUTBCH € HCTOPHEH Pa3BUTHS MAaTEMAaTUKU

[ToBTOpEeHUE, 0000IICHNE,
cUCTeMaTHh3als 3HaHUI

18

Yucaa u
BbIYMCJIEHUS (3aIUCh,
CpaBHEHUE, JIECHUCTBUS
C JICMICTBUTEIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOIICHTHI,
OTHOIIICHUS,
MIPOTIOPITU Y,

OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
orepanuy HajJ MHOXKECTBAMU; MCNOJIb30BATh rpaduieckoe
MpeACTaBICHNE MHOKECTB JJIsSl ONIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBICHUM, MPU PEUICHUHU 3a7a4 U3 APYTHUX
y4eOHBIX TPEIMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBUS, CBSI3aHHBbIE C YUCJIAMU: HATYPaJIbHOE YUCIIO,
MIPOCTOE U COCTABHOE YHUCJIA, ACIUMOCTh HATypaJbHBIX
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OKpYTJICHHE,
npuOIMKEeHHe,
OLIEHKA; peIlIeHne
TEKCTOBBIX 3a/1a4

qyuces, IPU3HAKKU AEIIMMOCTH, LI€JI0€ YUCIIO, MOAYIb YHCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTaHJAPTHBIN BUJ
yycia, apupMeTUYECKUd KBaJPATHBI KOPEHb.
BBINOJIHATE AelCTBHSA, CPABHUBATDL M YIIOPAJX0YUBATH

apu(pMeTHYeCKuM YKClia, IPEICTaBIATh YUCIIa Ha KOOPJIMHATHOW MPSIMO,
Crocooom) OKPYIJISITh YNCJIa; BHITIOJHATH MPUKU/KY U OLIEHKY
pe3ynbTaTa BEIYUCICHUN.
PemaTh TeKcTOBBIE 321a4M apU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTudeckue 3aia4m, cojiepKaline MpoleHThI,
JI0JIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsi — PACCTOSIHHE, IEHa — KOJUYECTBO — CTOMMOCT,
00BEM paboThl — BpeMsi — MPOU3BOIUTEIBLHOCTH TPY/IA.
Pa3ouparh peanbHbie )KU3HEHHbBIE CUTYaAIIUH,
(hopMyTHpPOBATH UX HA SI3bIKE MATEMATUKH,
HAXOJUTHb PEIICHUE, TPUMEHSSI MaTeMaTHYECKUH amnmnapar,
HHTEPNPEeTUPOBATH PE3YJIbTAT
AureOpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHb C LEJIBIM
BbIpPa:KeHUs nokasaresieM, apupMETHIECKUI KBaIpaTHBI KOPECHb,
(mpeobpaszoBanue MHOTOYIEH, ainredpandeckast Ipo0b, TOXKIAECTBO.
anredpanvecKux BbINOJHATH OCHOBHBIE 1€ CTBHS : BBITIOIHSITH PACYETHI
BBIPAKEHUH, 1o ¢popmynaM, IpeodOpa3oBbIBATh LIEJbIE, JPOOHO-
JIOTTYCTUMBIE paImoHAIbHBIE BEIPAKEHUS W BHIPAKCHHSI C KOPHSIMH,
3HAYCHUS) peaNM30BBIBATH PA3IOKEHIUE MHOTOUJICHA HA MHOKHTEIH,

B TOM YHCJIE€ C UCIOJIb30BaHHEM (DOPMYI Pa3HOCTH
KBaJ[paTOB U KBaJApaTa CyMMBbI U pa3HOCTH; HAXOAUTh
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JOIYCTUMBbIE 3HAUEHUS IEPEMEHHBIX JIJIs1 JPOOHO-
PaLlMOHAJIBHBIX BBIPAXKEHUN, KOPHEH.

MopesmmpoBaTh ¢ IOMOIIBIO (POPMYIT peaibHbIE POLIECCHI
U SIBJIICHUS

DyHKINH
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
dyHKuMi;
rpaduueckoe perieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMHU . QYHKIUS, TpadUK PYyHKIIUH,
HYJU QYHKUIKU, TPOMEKYTKU 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKHU BO3pacTaHusi, yObIBaHUS, HAMOOJbIIIEE U
HauMeEHbIIee 3HaYeHUs (QYHKIIUU.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIATh CBOICTBA
GyHKIUN, CTPOUTH UX FPAPUKH.

OnepupoBaTh NOHATUSIMU: TIPSIMas MIPOTOPIIMOHATBHOCTD,
oOpaTHasi IpOMOPLUOHATBHOCTb, TUHEHHAS QYHKIINA,
KBaApaTudHas GyHKIMs, mapabdoia, runepooa.
Hcnoab3oBath rpapuku [T ONPENECICHUS CBOKUCTB,
IPOLIECCOB U 3aBUCUMOCTEH, JJI PEIICHHUS 3a/1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB U PEATIbHOM KU3HU; MO/IEJIMPOBATH

C TIOMOIIBIO TPa(UKOB peabHbIC MPOIIECCHI U SBICHUS.
Bripaxatb ¢popmyiaMu 3aBUCUMOCTH MEXK]1y BETUYNHAMU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

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

HOACHUTEJIBHAA 3AITMCKA

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[EeiIOB IIKOJIbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH LeIbI0 O0ECIEeYUTh U3yYEHUE CBOMCTB U pa3MepoB (UIYp, UX OTHOLICHUU U
B3aUMHOE PACIOJOKEHUE, OMUPAETCSI Ha JIOTMYECKYI0, JOKA3aTElIbHYIO JIMHUIO.
[leHHOCTh U3YyuYEHHs] TEOMETPUM Ha YPOBHE OCHOBHOIO o0O0IIero o0pa3oBaHUs
3aKJII0YaeTCsl B TOM, 4YTO OOYYalOlUMCS YYUTCS TMPOBOJUTH JOKa3aTeJIbHBIC
pacCyXJeHusl, CTPOUTh JIOTUYECKHUE YMO3AKJIIOUYEHHUS, JOKA3bIBATh HCTUHHbBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOWMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHbBIC
YTBEPIKJICHUS.

BTopoii 1EHHOCTBIO M3Yy4YEHHS] TEOMETPHUHU SBIACTCS HCIOJIb30BAaHUE €€ Kak
WHCTPYMEHTA TPU pEIICHUHM KaK MaTeMaTHUYeCKUX, TaK M TMPAKTUUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peabHON XKU3HU. OOydYarolIuiics JOJDKEH HAYYUTHCS OINpeIeTuTh
F€OMETPUYECKYI0 (PUTYpy, OMHUCATh CIOBAMH JaHHBIM 4YepTEX WU PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, pacCyUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenss uinu TpedyeMmble pa3Mepbl rapaxa Uisi aBTOMOOWIISE. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMCIWTENbHAS JIMHUS B H3y4YeHUM reomerpuu. [lpm pemenun 3amad
PAKTUYECKOTO XapakTepa OOYYalolIUHCs YYUTCS CTPOUTHh MaTEeMaTHYECKHUE MOJIETU
peanbHbIX )KU3HEHHBIX CUTYallMi, IPOBOJUTHh BBIUUCICHHUS U OLIEHUBATH aJJI€KBATHOCTh
MOJIyYEHHOTO pe3yJibTaTa.

KpaiiHe BaxkHO mMOMYEPKUBATH CBSI3UW TEOMETPUU C JAPYTUMH Y4YEOHBIMU
npeIMeTaMi, MOTHBHUPOBATh HCIIOJI30BATh OMPEIEICHHUS T€OMETPUYECKUX GUryp u
MOHSITHI, JEMOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHHUIA B (PU3HUKE U TEXHUKE.
Oty cBa3u Hambomiee SpKO BUAHBI B Temax «Bektopwr», «Tpuronomerpudeckue
COOTHOIICHU», «MeToj koopauHaT» U «Teopema [Iudaropay.

VYyeOnbiii kypc «['eomeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIC Pa3feibl
conepxkanus: «I'eomeTpuueckue (GUTYpHI U KX CBOMCTBAY, «I3MepeHne reoMeTpuIecKux
BEJIIMYMH», «/[eKapTOBBI KOOpAMHATBI Ha IUIOCKOCTH», «BexkTopb», «/IBMKeHUs
miockocTny, «IIpeobpazoBanus MOIO0U».

OO0miee 4ymciIO 4YacoB, PEKOMEHJIOBAHHBIX JUIsl M3Y4YeHUsI Y4eOHOro Kypca
«I"eomeTpusi», — 204 yaca: B 7 kijacce — 68 gacoB (2 yaca B HeJen0), B 8 Kiacce —
68 wacoB (2 waca B Heneno), B 9 kiacce — 68 yacos (2 yaca B HezIeIHO).
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COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

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

OcCHOBHBIE TOCTPOEHUS C MOMOILBIO IIUPKYJSA U JIMHEWKH. TpeyronpHuk. BeicoTa,
MeauaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PAaBHOCTOPOHHUI TpEyToIbHUKUA. HepaBeHCTBO TpeyrobHUKA.

CBolicTBa M TpHU3HAKU PaBHOOEIPEHHOro TpeyrojbHuka. [lpusHaku paBeHCTBa
TPEYTrOJIbHUKOB.

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

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

HepaseHncTBa B reomerpun: HEPaAaBEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O JUJIMHE
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.

OKpyXHOCTh M KpYT, XOpJa U JTUaMETp, UX CBOICTBAa. B3anMHOE pacnosioxkeHue
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 teopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIJIa MPAMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXJECTBO. TpuUroHoMerpuueckue (yHKUUU YTIOB
B 30°, 45° u 60°.

BrnucanHble M LEHTpPAJIbHBIE YIUIBI, YIOJI MEXAY KAacaTeJIbHOM M XOPAOW. YTIIBI
MEXKy XOpAaMU U CEKyIIMMU. BrimcaHHbIe M OMMCAaHHBIE YETBIPEXYTOJbHUKN. 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 MPUBEICHHUS.

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 mpousBeACHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU 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.
Koopaunatet BekTopa. CKalsipHOE  MPOU3BEACHUE  BEKTOPOB, MPHUMEHEHHE
IUTs1 HAXOKJEHHUSI JUIUH U YTJIOB.

JlexkapTOBbl KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHUS MPSIMOM U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEM M MNpAMbIX. MeToA KOOpIWHAT U €ro
IPUMEHEHHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. [JTMHA OKPY>KHOCTH. ['pamycHas u paguanHas mepa
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
pacmoyio)keHrne, u300paxaTb TeoMeTpudecKue (Urypol, BBITIOJHATh UYEPTEKHU
[0 YCJIOBHIO 3ajaud. M3MmepsATh JMHEWHBIE W YIJIOBBIE BENWYMHBL. Pemare 3amaudn
Ha BBIYMCJIEHUE JIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath rpyOyr0 OLEHKY JMHEWHBIX U YTJIOBBIX BEJIIMYMUH MPEIMETOB B pEabHOU
KU3HHU, Pa3MEpOB TMPUPOJHBIX OOBEKTOB. Pa3nuuars pa3Mepbl 3TUX OOBEKTOB
10 TOPSIAKY BEJIMYMHBI.

70



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€OMETPUUYECKHX 3a1au.

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.

[IpoBOIUTH BHIYMCIICHUS U HaXOJUTh YHUCJIOBbIE M OYKBEHHbIE 3HAYEHUS YTJIOB

B T€OMETPUUECKUX 3aJlayax C HMCIOJb30BAHHEM CYMMbI YIJOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBONCTB  yIJOB, OOpa30oBaHHBIX TMpPU TMEPECEYCHUH JIBYX
napajuieNIbHbIX MPSAMBIX CEKyIlel. Pemars npakTHyeckue 3a1au Ha HaX0XKJAEHUE YTIIO0B.

Brnanerp mNOHATHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAENATh
OMCCEeKTPHCY yIJla U CEPEIUHHBIN EPIICHIUKYIISP K OTPE3KY KaK TeOMETpUUYECKHIEe MeCTa
TOYEK.

@opMynupoBaTh ONPEACICHUS OKPY)KHOCTH U Kpyra, XOpAel U JuaMerpa
OKPYKHOCTH, IIOJIb30BaTbCA HMX CBOWCTBAMHU. YMETb IIPUMEHATH OTU CBOMCTBA
IIPU PELLIECHUH 3a]1a4.

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

Bnagers mnoHATMEM KacaTeNIbHOW K OKPY)KHOCTH, TOJIb30BAThCA TEOPEMOU
O IEPIECHINKYJIIPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOIO K TOUKE KaCaHMUs.

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 pemieHuss TreOMETPUYECKUX 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 NOHATUAMH BIOMCAHHOTO M 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 OyYEeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTHh MAaTeMaTUYECKHUE MOJEIU
UL 3a7a4  pEAJbHOM JKU3HU M IIPOBOJUTH COOTBETCTBYIOIIME  BBIYUCIICHUS
C IpPUMEHEHHEM I0J00MsI U TPUTOHOMETpUHU (IOJB3YSACh, TI/A€ HEOOXOAUMO,
KaJIbKYJISITOPOM ).

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

3HaTh TPUTOHOMETPUYCCKHE (DYHKIIUU OCTPHIX YIJIOB, HAXOIUTH C UX TOMOIIBIO
pa3MyHBIC 3JIEMEHTHI TPSIMOYTOJIBHOTO TPEYroJbHUKA («PEIIeHUE MPSIMOYTOIbHBIX
TPEyrodbHUKOB»). HaxoauTh (C TOMOINBIO  KaIbKYJIATOpA) JJIWHBI W YIJIBI
JUTSI HeTaOJTMYHBIX 3HAUCHUM.

[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 TpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbeIX uryp. [lomp30BaThcsi cBOWCTBAMU MOAOOMS MPOU3BOIBHBIX (UTYP, YMETh
BBIYHCIISATH JUTMHBI U HAXOAHUTh YTl y TOJ00HBIX Guryp. [I[puMeHaTs cBOMCTBA TO100MS
B TMPaKTHYECKWX 3a7a4ax. YMETh TMPUBOAWTH NPHUMEPHl TOMOOHBIX  (UTYp
B OKPY’KaIOIIEM MHUpE.

[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.

Braners MOHATHSMU NPABUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIUHBI
IyTU OKPYKHOCTU Y PAaJUAaHHOW MEphl yIja, YMETh BBIUHUCIATH ILIOUIAAb Kpyra U €ro
yacTen. IIpuMeHsATh noydeHHbIE YMEHUS B IPAKTUYECKUX 3a1a4dax.

HaxoauTe ocu (W11 HEHTPBI) CUMMETPUH (DUTYpP, TPUMEHSTH IBUKEHHUS MJIOCKOCTH
B [IPOCTEUIINX CITyYasiX.

IIpuMeHATh NOyYEHHbBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIH
JUIA  3a1a4  peajbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOIIWE BBIYMCIICHUS
C TMpUMEHEHUWEM MojAo0us U TPUTOHOMETPUYECKUX (YHKIMI (MOJab3ysACh, Tle
HE0OXOAUMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue pasgena |KonuyecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOLIUXCS

(Tembl) Kypca 4acoB coaepKaHue
[Ipocreiiue 14 [Ipocreiimme DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue GUrypsl u rEOMETPUYECKHUE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE (PUTYPBI,
ux cBoucTBa. Mzmepenue O0OBEKTHI. onpeaesATh UX B3aUMHOE PACIIOJIOKEHUE, BHINIOJIHATH
FEOMETPUUECKUX BETUUNH MHOroyrosiapHuK, YepTEXK 110 YCIOBUIO 3aaUU.
JIOMaHas. IIpoBoauTh npocrenme NOCTPOCHUs ¢ IOMOLIBIO HUPKYJIS

CMexXHBIE U
BEPTUKAJIbHBIE YTJIbI.
PaGota

C IPOCTEUIITUMHU
YepTeKAMHU.
H3mepeHne TMHEeMHbBIX
U YTJIOBBIX BEJIMYHH,
BBIYHMCIICHUE OTPE3KOB
Y yTJIOB

Y JTUHEUWKHU.

HN3mepsTh TUHEWHBIC U YTIIOBBIC BEIMUYNHBI TEOMETPUUCCKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha IJ1a3» pa3Mepbl peaIbHBIX 00bEKTOB,
NMPOBOAUTH I'PYOYIO OLICHKY UX Pa3MEPOB.

PemaTthb 3a/1aun Ha BRIYUCIICHUE JJIMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTth 3a71aun Ha B3aMMHOE PACTIONIOKEHUE
TEOMETPUIECKUX (DUTYD.

IIpoBoauTh K1acCUDHUKALIUIO YTIIOB, BLIYUCIAATH
JIMHEWHBIC U YTJIOBBIC BEIMUYUHBI, MPOBOAUTH
HEOOXO0IMMBbIE JJOKA3aTEIIbHBIE PACCYXKICHMUS.
3HAKOMUTBCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUU

TpeyroabHUKN

22

[IoHsATHE O paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh apel paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHEeM MPU3HAKOB).

74




MePBUYHBIC
peACTaBICHUs

O paBHBIX UTypax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB.
[IpusHaku paBeHCTBa
MPSMOYTOJBHBIX
TPEYTrOJILHUKOB.
CBOMCTBO MeqHaHBI
IPSMOYTOJIBLHOTO
TPEYroJbHUKA,
MIPOBEAEHHOMN

K TUIIOTEHY3E.
PaBHOOGeApeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA.
Hepagsencrra

B T€OMETPUHU.
[IpssMOYyTONBHBIN
TPEYrOJbHUK C YTIIOM
B 30°

BbIBOIUTH cJeICTBUS (PaBEHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
@opmyJIMPOBATH OINPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT0,
PaBHOCTOPOHHETO TPEYTOJIHHUKOB; OMCCEKTPHCHI, BRICOTHI,
MEMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEeyroJIbHUKA.

®opMyJIHpPOBATH CBOWCTBA U MIPU3HAKU PABHOOEIPEHHOTO
TPEYTOJbHHKA.

CTpouTh 4epTeKH, pemaTh 3a4a4M C IIOMOIIHI0
HaXO0JKJICHUSI PABHBIX TPEYTOJTHHUKOB.

IIpuMeHSITH IPU3HAKY PAaBEHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHUKOB B 3aa4ax.

Hcnoab30BaTh HUPPOBBIE peCypChl A HCCTeI0BAHUS
CBOWCTB M3y4aeMbIX QUTYD.

3HAKOMHUTBCS C HCTOPHeil pa3BUTHSI TECOMETPUU
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[TapannenbHble IpsIMBIE,
CyMMa yTJIOB TPEYTOJIbHUKA

14

[TapannenbHbie
IIpsIMBIE, UX CBOWCTBA.
Haxkpecrt nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
0o0pa3oBaHHbIE

IIPU IEPECECYEHUN
napajIeNIbHbIX
PSMBIX CEKYIICH ).
[IpusHax
napajuieIbHOCTU
IIPSIMBIX Yepes
PaBEHCTBO PAaCCTOSIHUN
OT TOYEK OJHOU
MIPSAMOM JI0 BTOPOM
MIPSAMOM.

Cymma yriioB
TPEyroJIbHUKA.
Bremnue yrisl
TPEyroJIbHUKA

DopMyIMPOBATH NOHATHE [TAPAJIICIIBHBIX IIPAMBIX,
HAXOAUTH [IPAKTUYECKUE IPUMEPHI.

N3yuaTh cBolicTBa yriioB, 00pa30BaHHbIX MPU NEPECEUCHUN
IapajuleabHbIX OpsAMBIX cexylien. IIpoBoauTe
A0KA3aTeJIbCTBA [1APAUICIIBHOCTU IBYX IIPSAMBIX C IOMOILIBIO
yIJI0B, 00pa30BaHHBIX MIPHU MEPECEUEHUU ITUX MPSIMBIX
TPEThEN MPSAMOM.

BeIuMcJIATh CyMMY YIUIOB TPEYT'OJIbBHUKA U MHOI'OYT'OJIbHUKA.
HaxoauTsb uncnoBbie 1 OyKBEHHbIE 3HAUEHUS YTIIOB

B TEOMETPHUUYECKUX 3a/1a4ax C UCIOIb30BaHUEM TEOPEM

0 CyMME YIJIOB TPEYTrOJIbHUKA U MHOT'OYT OJIbHUKA.
3HAKOMUTBCH C MCTOPHE pa3BUTUSA T€OMETPUU

OKpyX HOCTb U KPYT.
['eomerpruueckue
[TOCTPOCHUS

14

OKpyXHOCTb, XOpJa U
JIAMETP UX CBOMCTBA.
KacarenbHas

K OKPYKHOCTH.
OKpYKHOCTB,
BIIMCAHHAs B yTOJI.

DopMyIMPOBATH ONPEACJICHUNA. OKPYKHOCTH, XOPAHI,
JIaMeTpa M KacaTelbHOM K OKpykHOCTU. U3yuyaTh nx
CBOWCTBA, NPU3HAKH, CTPOUTH YECPTEXKHU.
HccaenoBarp, B TOM YKCIe HCHOJAB3YS HU(PPOBbIE
pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YTOJI; LIEHTP
OKPYXHOCTH, BIUCAHHOM B YI'0JI; PABEHCTBO OTPE3KOB
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Ilonsatue o I'MT,
MIPUMEHEHHE

B 3a7a4ax.
buccekrpuca u
CEepEIUHHBIN
NEPHEHAUKYIISAP
KaK T€OMETPUYECKHE
MeCTa TOYEK.
OKpyX HOCTBb,
ONMCaHHas 0KOJIO
TPEYTOJIbHUKA.
OKpY>KHOCTb,
BIIMCAHHAS

B TPEYTOJIbHHUK.
[Ipocrenimme
3aa4u

Ha IIOCTPOEHHUE

KaCaTeJbHBIX.
Hcnoan3oBatb metoa I'MT 1u1a moka3aTenbcTBa TEOPEM

0 MepeceyeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NMEPIEHAUKYIISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomoupto 'MT.

OBJiageBaTh NOHATUSAMU BIIMCAHHOW U OMIMCAHHOU
OKPYXHOCTEU TPEYroJbHUKA, HAXOAUTh LIEHTPHI ATUX
OKPYKHOCTEM.

Pematb OCHOBHBIE 3a1a4H HA MOCTPOEHHUE: yIiia, PABHOTO
JAHHOMY; CEPEAUHHOTO MEPIECHANKYIISIPA JTaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIICH YEPE3 TaHHYIO TOUKY U
NEPIEeHAUKYISIPHON TaHHOM MPSMOI; OUCCEKTPUCHI TAHHOTO
yIJIa; TPEYTOJIbHUKOB

10 PA3JINYHBIM JIEMEHTAM.

3HAKOMMTBLCH € HCTOPHEH Pa3BUTHUS T€OMETPHUU

[ToBTOpEeHue, 00001ICHNE 4 [ToBTOpEHUE U Pemats 3a1a4m Ha NOBTOPEHUE, WILTIOCTPUPYIOIIUE CBS3U
3HAHUU 000011IeHre OCHOBHBIX | MEXIY pa3IMYHBIMH YaCTAMH Kypca
MIOHATHN U METOJIOB
Kypca / Kjacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KVIACC

HanmenoBanue pasgena | KoaudecTtso OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue

HeTbIpEXYTroabHUKH 12 [Tapannenorpamm, ero | M300paxkaTh M1 HAXOAUTH HA YEpPTEKAX
NPU3HAKU U CBOWMCTBA. | YETHIPEXYTOJbHUKHU PA3HBIX BUJIOB U X JIEMEHTHI.
YacTHble ciyyan @opmMyJIMPOBATH ONpeeseHUs : MapajjieaorpaMma,
napauieIorpaMMoB npsIMOYTOJiIbHUKa, poMOa, KBajpaTa, Tpaneuuu, paBHOOOKOM
(IpAMOYTOJIbHUK, Tpaneuuu, NpsIMOYTroJIbHOW Tparenuu.
pomO, KBaapar), ux Jloxa3pIBaTh M HCNOJIB30BaTh NPH PELICHUH 32124
NIPU3HAKU U CBOWCTBA. | NMPU3HAKHU M CBOMCTBA: apajiesiorpaMmma,
Tpanenus. NpsSIMOYTOJIbHUKA, poM0Oa, KBaapaTa, Tpaneluu, paBHOOOKOI
PaBHoOOKas 1 Tpaneuuu, NpsIMOYIroJbHON TpaIeluu.
IIPSIMOYTOJIbHAs IIpuMeHsTH METOA yABOCHUS MEIUAHBI TPEYTOJIbHUKA.
TpaneLuu. Hcnoab3oBaThs udpoBbIe pecypehl 1 UCCIIET0BAHUS
Meron ynBoeHus CBOMCTB M3y4aeMbIX (QUTYP.
MEJIMaHBbI. 3HAKOMUTBCH C MCTOPHEH pa3BUTUSA T€OMETPUU
LlenTpanbHas
CUMMETPHS

Teopema daiieca u TeopeMa 15 Teopema daneca u IIpoBoaAMTH MOCTPOEHMS C IIOMOIIBIO HIUPKYJIS U TUHEUKH

0 MPOIOPIIMOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTrOIbHUKH

TeopeMa

0 TIPOTTOPIIMOHATBHBIX
OTpe3Kax.

Cpenusst nTuHUS
TPEYTroJbHUKA.

¢ ucnoJib3oBanue reopeMsl daneca u TEOpeMsl

O MPONOPUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYroJIbHUKA NEPECEKAIOTCSA B OJTHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpeauss
JIUHUA.
[IponnoprmoHanbHbIE
OTPE3KHU.

LenTp macc

B TPEYTOJIbHUKE.
[TonoGHbIE
TPEYroJabHUKH. Tpu
npu3HaKa Moaoous
TPEYTrOJIbHUKOB.
[Ipumenenue
moxo0us

IIPU PELICHUU
IIPAKTUYECKUX 3a]a4

CBsI3b C IICHTPOM MaccC, HAXOAMTh OTHOIIIEHNE, B KOTOPOM
MEIUAHBI ISTSATCS TOUKOW WX IepeCceUCHUS.

HaxoauTh 0100HBIC TPEYTOJLHUKHA HAa TOTOBBIX YePTEkKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MMPU3HAKOB TO00MS.
PemaTsh 3a1a4u Ha 1OT00HBIC TPEYTOJLHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
0JIOOHBIX TPEYTOJTHLHUKOB.

IIpoBoaUTH T0KA3aTEJIBLCTBA C HCIIOIH30BAHUEM
MIPU3HAKOB MO00MS.

Jloka3pIBaTh TPH MIPU3HAKA MTOA00MS TPEYTOJIbHUKOB.
IpuMeHATH MOTYYCHHBIC 3HAHUS TIPH PEIICHUH
TCOMETPUYCCKUX U MPAKTHYCCKUX 33/1a4.

3HAKOMUTBCS C HCTOPHETi Pa3BUTHUSA TCOMETPUHU

[ Imomans. Haxoxxnenue
IJIOIIA/IEH TPEYTOJIBHUKOB
¥ MHOTOYTOJIBHBIX (DUTYD.
[Tnomanu mogo6HBIX HUTYp

14

CBoiicTBa Iomaaen
reOMETPUUECKUX
duryp.

DopMyJIbI

JUTS THIOIIAT!
TPEYroJbHUKA,
napajiesorpaMma,
Tpaneuum.
Brerancnenue
TUIOIIAJICH CIIOKHBIX

buryp.

OguajgeBaTh NePBUYHBIMH NPEACTABIEHUAMH 00 001Iei
TEOPHUH IUIOMIAIA (MEPHI), (POPMYJIHPOBATH CBOMCTBA
TUTOIIAIH, BBISICHITH UX HATJISIIHBINA CMBICIL.

BoiBoauTh hopMyIbI III01IAIM TTApaIIeiorpaMma,
TPEYTroJibHUKA, TPANeuu u3 GopMyJIbl IIIOIaaH
NpsIMOYTOJIbHUKA (KBaapata).

BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
YETHIPEXYTOJIBHUKA YEPE3 AUATOHAIA U YTOJI MEKTy HUMH.
Haxomutsb miomanu ¢puryp, n300paxx€HHbIX HA KIETYATOU
Oymare, HCNoJb30BaTh pa3oreHne PUrypsl Ha YaCTH U
JIOCTpanBaHUE.
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[Tnomanu guryp

Ha KJIeT4aToi Oymare.
[Tmomaau mogoOHBIX
duryp.

3agaun

C MIPaKTUYECKUM
COJICp>)KaHHEM.
Pemienue 3amau

C MOMOIIILI0 METO/1a
BCIIOMOT'aTeIbHOMN
IJIOIIA N

Pa30upars npuMepsl HCIIOJIb30BaHNs BCIOMOTaTEIbHON
IUIOIAIN JIJISl PEUIEHUS TEOMETPUYECKUX 3a1ay.
Haxoauts miomaay nogo0HbIX Guryp.

BbIuncasiTh MIOIMAINA Pa3IMYHBIX MHOTOYTOJIBHBIX (QUTYP.
Pematp 3aga4m Ha 1UI0IIAIb C PAKTUYECKUM
COZIEp)KaHNEM

Teopema ITudaropa u
Hayaja TPUTOHOMETPUHU

10

Teopema Iludaropa, u
€€ IpUMEHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
GbyHKIHI 0CTpOro
yriia IpsIMOYTOJIbLHOTO
TPEYroJbHUKA,
TPUTOHOMETPUUYECKUE
COOTHOILIEHUS

B [IPSIMOYTOJIbHOM
TPEYTOJbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXIECTBO

Joxka3biBaTh TeopeMy [ludaropa, ncnosb3oBarhb eé

B IIPAKTHYECKUX BBIYUCICHUSX.

D®opMyJHPOBATH ONPEICICHNS TPUTOHOMETPUUYECKHUX
GyHKIIMN OCTPOTO yriia, MPOBEPSITh UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUUYECKUE COOTHOLIECHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccsienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
IPSIMOYTOJILHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnonab3oBaTh POpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsI HAXOXKACHUS
COOTHOUIEHUW MEXIY TPUTOHOMETPUUECKUMU (QYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YTJIOB.

IIpuMeHSTH NOJyYEHHbIE 3HAHUS U YMEHUS MIPU PEIICHUN
MPaKTUYECKUX 3a]1a4.

3HAKOMUTBLCH ¢ UCTOPHUEN Pa3BUTHS T€OMETPUH
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YTl B OKPYKHOCTH.
BrnucaHnHble 1 ONTMCaHHbBIE
YETBIPEXYTOJIbHUKHY.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEH

13

Bnucannbie u
LHECHTPAJILHBIE YTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Vsl MEXIY
XOpJlaMu U
CEKYILIUMU.
Bnucannbie u
OITMCAHHEBIC
YETHIPEXYTOJILHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenune r3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUUECKHUX
3ajad4.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY>KHOCTEH, 001IIHe
KacaTeJbHBIC.
Kacanwue
OKPY>KHOCTEU

®opMyJIMPOBATH OCHOBHBIE ONIPE/IEIICHMS], CBI3aHHBIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIIMCaHHBIE YIJIbl, ONUPAIOIIHAECS HA OJIHY IYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOILBIO LIUPPOBBIX
peCypcoB, BIMCAHHBIE U ONIMCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOJMTH MX CBOWMCTBA U MPU3HAKH.

Hcnmonb30BaTh 3TH CBOMCTBA U MIPU3HAKHU MIPU PEILIEHUU
3aaa4
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[loBTOpEeHue, 000061IeHNE 4 [ToBTOpEHUE Pemathb 3a1a4u Ha MOBTOPEHUE, ULTIOCTPUPYIOIIUE CBA3U
SHAHHHA OCHOBHBIX IIOHATHN U | MEX]y Pa3JIUYHBIMU YacTAMHU Kypca
METOA0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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9 KJIACC

HanmenoBanue pasgena | Komnuectso OcHOBHOE OcHOBHBIE BUJIBI IEATETLHOCTH 00yYaIOLIUXCS
(Temnl) Kypca 4acoB coaepKaHue

Tpuronometrpus. TeopeMbl 16 Onpenenenue D®opMyIMPOBATH ONPeAeJIeHIsI TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUH TYIBIX U MPSMBIX YTJIOB.

Penienre TpeyrojibHUKOB ¢byukuii yriaos ot 0° | BeIBOAMTEL TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. ®opmyiibl (c paauycoM OMMCAaHHON OKPY>KHOCTH).
[PUBEICHHUS. BoiBoauTh hopMyIibl il BBIYUCTCHUS TUI0MIAAEH
TeopeMa KOCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CHHYCOB. IJIOIIAY TPEYTOJbHUKA YEPE3 JIBE CTOPOHBI U YTOJI MEXKIY
Pewrenue HUMH, (HOpMYIIa IUIOIMIAINA YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEYrOJIbHUKOB. AUAroHajinu U yroj MCxKay HI/IMI/I)
HpaKTI/ILIGCKoe Pemartn TPECYIrOJIbHUKU.
TIpUMEHEHUE PemaTthb npakTuueckue 3aauu, CBOASIIMECS
JI0Ka3aHHBIX TEOPEM K HaX0>XJICHUIO Pa3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mo00usl. 10 [TonsiTue OcBauBaTh NMOHATHE NTPEOOPA30BAHUS MTO100HS.

Metpuueckue
COOTHOIIIEHUS
B OKPY>KHOCTH

0 IpeoOpa3oBaHUU
IT0JTO0HSI.
COOTBETCTBCHHEIC
9JI€EMEHTHI IT0J00HBIX
uryp.

Teopema

0 MPOU3BEICHUU
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIICHUE JIMHEHHBIX 2JIEMEHTOB (PUTYD
npu Mpeodpa3oBaHUM MO00MS.

HaxoauTs npuMepsl mo00us B OKPYKarOIICH
JIEUCTBUTEIIBHOCTH.

BbIBOAUTH METPUUECKHE COOTHOIIEHUS MEXKy OTPE3KaAMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJIbHUKOB.

PemiaTh reoMeTprueCcKue 3aa4u M 331a4M U3 PEATbHOM
YKU3HU C UCIOJIb30BAHUEM MOJ00HBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TeopeMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PELICHUU
reOMETPUUECKUX
3a7a4

BexTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BHIYMTaHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
DU3NYECKUHN U
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue Bekropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
IIPOU3BEJCHHE
BEKTOPOB, €r0

Hcnoab30BaTh BEKTOPHI KaK HANIpaBICHHbIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (IepeMellieHIe) U
bu3nueckuii (crsaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOXEHHMsI BEKTOpa Ha YUCIIO, HCCIEA0BATh
reoMeTpUYecKuil U (PU3NUECKUN CMBICIIBI ATUX ONEPaLUi.
Pemath reoMeTpuuecKkue 3a/1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP IO ABYM HEKOJJIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKAISIPHOE MPOU3BEIEHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BbIuncisiTb CyMMY, pa3HOCTb U CKaJISIPHOE ITPOU3BECHUE
BEKTOPOB B KOOpAMHATAaX.

IIpuMeHATH CKaIIpPHOE NPOU3BEACHHUE ISl HAXO0XKICHHUS
JUIMH U YTJIOB
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MIPUMEHEHHE
JUJ1s1 HAXOXKJICHUSA
JUTMH U YTJIOB.
Pemenne 3anau
C TIOMOIIBIO BEKTOPOB.
[IpumeHeHne BEKTOpPOB
JUJIs1 pellieHus 3a71a4
buzuku

JlekapTOBBI KOOPAUHATHI 9 JlekapToBbI OcBauBaTh NOHATHE NIPAMOYTOJIBHON CUCTEMBI

Ha MJIOCKOCTH KOOPJMHAThI TOYEK KOOPJMHAT, IEKAPTOBBIX KOOPJIMHAT TOYKH.
Ha IJIOCKOCTH. BopIBOAUTH ypaBHEHUE NPAMOIN U OKPYKHOCTU. BhIeasiTh
YpaBHEHUE NPSIMOM. MOJIHBIM KBaJIpaT JJIsl HAXOXKIAEHUS LIEHTpa U pajanyca
YpaBHeHHE OKPYKHOCTH IO €€ YpaBHEHHUIO.
OKPY’KHOCTH. PemaTthb 3aa4M Ha HAX0K/ICHUE TOUYEK MEPECCUEHUS
Koopaunatel Touek IIPSIMBIX U OKPYKHOCTEN C MOMOIIBIO METOJa KOOPAUHAT.
MepEeCECUCHUS Hcnoas3oBaTh CBOMCTBA YTIOBOT0 KO3 dUIIMEHTA MPAMOA
OKPY>KHOCTH H NP PELICHUH 3a]1a4, JIsl ONPEIEIICHUS PACTIONO0KEHUS
IIPSIMOM. IPSIMO.
Meton koopauHAT IIpuMeHATH KOOPAUHATHI IIPU PELICHUU T€OMETPUUECKUX U
IIPU PELICHUU MIPAKTUYECKUX 3a/1a4, JJIsI TOCTPOEHUSI MaTEeMaTUYECKUX
r€OMETPUYECKUX MOJENel peasIbHbIX 3a/1a4 («METO/ KOOPJIUHATY).
3a7a4, mpaktudeckux | Iloab30BaThbest 1715 MIOCTPOCHUS U UCCIIEIOBAHUI
3aaa4 U (POBBIMH PECYPCAMH.

3HAKOMUTBLCH € HCTOPHUEI Pa3BUTHUS TEOMETPUU
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[IpaBunbHbIE
MHOT'OYT'OJIBHUKH.
JImMHa OKpy»KHOCTHU U
[JI0IIA/Ib KPYTa.
Brruncnenue rmiomanen

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPY>KHOCTH, TyTH
OKPYKHOCTH.
Panuannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CETMEHTA

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaTHCA NOHATHUEM JIIMHBI OKPYKHOCTH, BBEIEHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YUCJIO T, JJIMHY IyTHU U paJluaHHyI0 Mepy yIJa.
IIpoBoauTh mepexon OT paguaHHON MEpHI yria

K IPalyCHOM U HA00OPOT.

OmnpeneasiTe monaas Kpyra.

BoiBoauTh popmy.ibl (B rpagyCcHOM U paJuaHHON Mepe)
JUISL JUTMH 1yT, TUIONAJeH CEKTOPOB U CETMEHTOB.
BoruncasTh mwiomaau GUryp, BKIOUAIOIIUX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxoauTh ruiomany B 3aga4ax peajabHON KU3HU

,HBI/I)KG:HI/I}I IINIOCKOCTH

[lonsiTue 0 NBM>XEHUU
MJIOCKOCTH.
[TapannenbHbIi
NEPEHOC, TOBOPOT
[Ipumenenue

IIPU PELICHUH 3a]1a4

Pa30upars npuMepsl, WITIOCTPUPYIOLINE TOHATHS
JBUKEHUSL.

@ opmMyJIMpPOBATH OINIPEACIICHUS TapaIEIbHOTO MTEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpUH. BBIBOAUTH UX CBOWCTBA,
HAXOAUTH HETIOIBUKHBIE TOUKHU.

HaxoauTh 1IEHTPHI M OCH CUMMETPHI MMPOCTEHINUX PUTyp.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPHIO MPH
pEIIeHNH TeOMETPUUYECKHX 33724 (pa30oupaTh IPUMEPHI).
Hcmonb30BaTh 115 TIOCTPOCHUS U UCCIIEOBAHUN

1 POBBIC PECYpPChHI

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTHU3alvs 3HAHWI

[loBTOpEHUE
OCHOBHBIX ITOHIATUU U

OmnepupoBath NOHATHAMU: DUTypa, TOUKA, IpsMasi, yro,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PaBHOCTOPOHHHUI
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METOJ0B KypcoB 7—9
KJIacCOB, 000011IcH1E
Y CUCTEMATHU3aLHs
3HAHUU.
[Ipocreiimme
r€OMETPUYECKUE
burypsl 1 ux
cBolicTBa. M3mepenue
r€OMETPUUECKUX
BEJINYMH.
TpeyroabHUKH.
[TapannenbHble U
IIEPIICHAUKYJIISIPHbIE
IIpsIMBIE.

OKpy»X HOCTb U KpYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY>KHOCTH.
Bnucannseie u
OIMCaHHBIE
OKPY’KHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsamas u
OKPY’KHOCTb.
YeThIpEXYrOJIbHUKH.
Bnucanneie

TPEYTrOJIbHUKH, IPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHCA U BBICOTA TPEYTOJIbHUKA, APAILIIETIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPAMEIHs; OKPYKHOCTD,
KacaTeJabHas; paBEeHCTBO U nojodue uryp,
TPEYTroJIbHUKOB; MapaJUICIbHOCTh U MEPIEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXAY IPSMBIMU, CAMMETPHUSI OTHOCUTEIBLHO
TOYKH U TIPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YIIIa,
IJI0IIab, IEPUMETD.

Hcnonb3oBath popmyJibl: IEpuMeTpa U IJIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIAAN KpyTa,
00BbEMa MPSMOYTOJILHOTO Napasiiesienune1a.
OnepupoBath NOHATHAMH: TIPSIMOYTOJIbHAS CUCTEMA
KOOpPJMHAT, BEKTOP; MCIOJIb30BATDH 3TH MOHATHUS IS
NPEACTABIECHUS TaHHBIX U PELLICHUS 3a]1a4, B TOM YHCIIE

U3 IPYTUX Y4eOHBIX MPEIMETOB.

Pemats 3a1a4uu Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIO CBSI3€M MEXIy Pa3InyHbIMU YacTAMH Kypca.
Boi0upaTh MeTO /17151 pelIeHUs 3aJa4u.

PemiaTp 3a1a4M U3 NOBCEIHEBHOM KU3HU
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U OTIMCAHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Hayvasa
TPUTOHOMETPHUH.
Pemenne o0umx
TPEYTrOJIbLHUKOB.
[IpaBunbHbIE
MHOT'OYTOJIbHUKH.
[TpeobpazoBanus
IUIOCKOCTH.

JBmkenus. [Togobue.

CummeTtpusi.

I Inmomans.
Beruucnenue
ororanei. Ilmomann
oI00HBIX uryp.
JlexapToBbI
KOOPAWHATHI HA
IIJIOCKOCTH.

BekTopsl

Ha IJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

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

HOACHUTEJIBHASA 3AIITMCKA

B coBpeMeHHOM 1IM(POBOM MHUpPE BEPOATHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK ¢ TOYKH 3PEHUS MIPAKTUICCKUX MPUTIOKCHUN, TaK U UX POJTH
B 00pa3oBaHUHU, HEOOXOIMMOM KaXJ0My 4YelloBeKy. Bo3spacrtaer umucino mnpodeccui,
Npyd OBIAJACHUHM KOTOPBIMU TpeOyeTcsi Xopolmas Oa30oBas MOATOTOBKA B 001acTH
BEPOSITHOCTU M CTATUCTHUKH, TaKas MOJTOTOBKA BayKHA JIJIS TIPOJIOJDKEHUS 00pa30BaHus U
IS YCTIETHOW MTPO(heCcCHOHATEHOM Kaphephl.

Kax1p1i1 4eToBeK MOCTOSTHHO MPUHUMACT PEIICHUS Ha OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A i1 00OCHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBHUSAX HEAOCTAaTKa WIIU
n30bITKa HHPOpMAIIMM HEOOXOAUMO B TOM 4YHCIE XOpomo CchHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIIICHHUE.

VIMeHHO T03TOMY OCTPO BCTaja HEOOXOIUMOCTh C(HOPMHPOBATH Y OO0yUAIOITUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTH, BKJIIOYAIOIIYI0 B CeOS B KaueCTBE HEOThEMJIEMOM
COCTaBIIAIONICH YMEHHE BOCIIPUHUMATh W KPUTHYCCKHM aHAIM3UPOBATH MH(OpPMAIIUIO,
NPEJICTABICHHYIO B Pa3JIMYHBIX (pOpMax, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOTUX
peaNbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH IMPOCTEHIINE BEPOSITHOCTHBIC
paCYETHI.

3HaKOMCTBO B Y4YeOHOM Kypce€ C OCHOBHBIMU MpUHIUIAMH cOOpa, aHaiu3a U
NpeICTaBIeHUs] JaHHBIX W3 Pa3IUYHBIX cQep >KU3HM O00IlecTBa U TOCYAapCTBa
npuoOmaer oO0ydJaronuxcss K OOIIeCTBEHHBIM HHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH pa3BMBAE€T HAaBBIKM OpraHuU3aluu Iepedopa W TMojacuéra dYucia
BApHAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maér mMareMaTtuueckud QGyHAAMEHT sl (POPMHUpPOBAHUS KOMIIETEHIIHMA
B obOiacti MHPOpPMATUKH W HUPPOBBIX TeXHOJIOTWUU. [Ipm M3ydeHUU CTATUCTUKUA H
BEPOSITHOCTA OOOTAIMIAIOTCS TMPEACTABICHUS OOYYaIOIMIUXCS O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCleN0oBaHus, PopMUPYeTCS MOHUMAaHUE POJU CTATUCTUKH KakK
HMCTOYHUKA COIHMAIBHO 3HAYMMOW WHQGOpPMAIMM W  3aKJIaJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBUUM C NaHHBIMHU TEISIMU B CTPYKTypE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTB M CTATUCTUKA» OCHOBHOTO OOIIEro 00pa30BaHMs BIICICHBI CIEIYIONINE
conepkarenpHo-MeToquueckne nuHuu: «lIpencraBmenne AaHHBIX W ONHCATEIbHAS
CTaTHCTHKa», «BeposTHOCTHY, «DIeMEeHTh KOMOWHATOPUKH», «BBeleHHe B TEOPUIO
rpadoBy.

Conepxxanne muann «lIpencraBieHre MaHHBIX W OMHCATENIbHAs CTATUCTUKA
CIIY’KUT OCHOBOM i1 JOPMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(MOpMALIUEH: OT YTCHUS U
WHTEpHIpeTanui WHGOpPMAIUU, TPEACTABICHHOW B Ta0nWiax, Ha auarpaMMmax H
rpadukax, 1o cbopa, 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 TEHJIECHLHUU CTAaHOBUTCSA MOTUBHUPYIOLIECH OCHOBOW Ul U3YYEHMUS
TEOPHUH BEPOSTHOCTEN. BONbIIOE 3HAUEHNE UMEIOT IPAKTUYECKUE 3a1aHUS, B YACTHOCTHU
OMBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAoNoAo0us CIy4aitHOro COOBITHS.
[Ipu n3yyeHuun yueOHOro Kypca o0ydarommecs: 3HaKOMSITCS ¢ MPOCTEUIIUMH METOIaMU
BBIYMCIICHUSI BEPOATHOCTEM B CIyYallHBIX JKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJSIOIIMMHU CTaBUTh U
pemath Oosee cioxHbIEe 3a7aud. B ydeOHBINH Kypc BXOAST HaudajgbHbIE MPECTABICHUS
O CITy4ailHbIX BEIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax ywyeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYaroluXcs
C MHOYKECTBAMU M OCHOBHBIMU ONEPALMSMH HaJ MHOKECTBAMHU, pacCcMaTPUBAIOTCS
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 vaca (1 gac B Hemenio),
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
Ta0JINIl, YTEHHWE W MOCTPOEHUE NUarpamMm (CTOJOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpolieccoB. M3Bnedenue uHopmanuum U3 auarpamMm U
Ta0JIML, UCTIOJIL30BAHUE U UHTEPIPETALMS TaHHBIX.

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

Crny4aitHblil S5KCIepUMEHT (OTBIT) U CiIydallHOE COOBbITHE. BEpOosSTHOCTh M 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
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rpada (sinepoB myTh). [IpencraBnenue o6 opueHTupoBaHHoM rpade. Pemenue 3amgau
C IOMOIIIBIO TpadoB.

8 KVIACC

[IpencraBnenue NaHHBIX B BUJE TAOJIHII, TUarpaMM, rpauKkoB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Oniepaliui HaJi MHOKECTBAMMU:
oObeMHEHUE, TepecedyeHue, aononHeHnne. CBOWCTBAa omnepauuid HaJ MHOKECTBAMMU:
IIEPEMECTUTENIBHOE, COUYETATENIBHOE, PACIPENEIIUTENbHOE, BKIIKOUeHUA. Vcronap30Banne
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.

DneMeHTapHble COOBITUS caydaitHoro omnbita. Ciayuyalinble coObITHs. BepositTHOCTH
coObITHH. OMNBITEI ¢ PAaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMU COOBITUAMH. CydalHbBIN
BbI0Op. CBsIi3b MEXKy MaJOBEPOSITHBIMU M TMPAKTHUYECKH 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 3aay ¢ moMonuisio rpados.

[IpotuBomnonoxueie coobiTUd. uarpamma Diinepa. O0beAMHEHNE U TIEpECEUCHHE
coopiTuii. HecoBmecTHbie coObiTus. DopMmyna clokKeHUsS BEpOATHOCTEH. YcCloBHas
BepoaTHOCTh. [lpaBuno ymHoxkenus. HezaBucumbie coOwiTus. [lpencraBieHue
JKCHEpPUMEHTA B BHUAE JepeBa. PelleHne 3agady Ha HAXOXKICHHUE BEPOSITHOCTEHN
C IOMOILBIO J€PEBA CIYy4YalHOr0 SKCIIEpUMEHTA, AUarpamMm Jdiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUJIE TaOJHI], AUArpaMM, rpa@ukoB, WHTEPHPETALIUS
JTaHHBIX. YTeHUE ¥ MOCTpOCHUE TAa0JINII, TUarpaMm, rpauKoOB MO peaJbHbIM JIaHHBIM.

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

I'eomerpuueckass BeposiTHOCTh. Ciy4dallHBI  BBIOOpP TOYKH U3 (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KAa U U3 IyT'M OKPYKHOCTH.

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

CnyvailHas BelWYMHA W pachOpelielieHHe BeposTHOCTEeW. MaremaTnueckoe
oXuaaHue u aucrepcus. [Ipumepsl MaTeMaTHUECKOrO 0KUAAHUSI KaK TEOPETUUECKOTO
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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NPEAMETHBIE PE3YJIBTATBI

[IpeamerHble pe3ynbTaThl OCBOCHHS MpPOrpaMMbl y4yeOHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Yurarb uH(OpManuio, NpeICTaBIEHHYIO B Tabmuuax, Ha JuarpaMmax,
MPEACTaBIIATh JaHHbIE B BUI€ TAOJIUIL, CTPOUTH AHArpamMMbl (CTOIOUKOBBIE (CTOIOYATHIEC)
U KPYrOBBI€) 110 MACCUBAM 3HAUYECHH.

OnuceiBaTh U MHTEPIIPETUPOBATH PEAIbHbIE YUCIOBBIE JAHHBIE, MPEICTABICHHBIC
B TaONMIaX, HA AMarpammax, rpapukax.

Hcnonb3oBaTh AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKU: CpElIHEee
apumeTnieckoe, Meinana, HauOoJblllee 1 HAUMEHbIIEE 3HAYCHUS, Pa3Max.

WmeTs nipesicTaBaeHue 0 cyyaliHOM U3MEHYMBOCTH Ha MpuUMepax 1eH, GU3nuecKux
BEJIMYMH, AHTPOIMOMETPUUYECKUX JaHHBIX, UMETh MPEACTABICHHE O CTaTUCTUYECKOU
YCTOWUYHUBOCTH.

[IpenmeTHBIC pE3yJbTAaThl OCBOCHHUS TPOrpaMMBl YYEOHOrO0 Kypca K KOHITY
oOydeHus B 8 kJacce:

W3BnekaTs u npeoOpa3oBbIBaTh MH(MOPMAIUIO, MPEICTABICHHYIO B BUJE TaOJUII,
auarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJI€ TAOJIHII, AUarpamMm, rpaduKoB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKAa3aTeNIe: CpeTHUX 3HAUCHU N
U Mep pacceuBaHus (pazMax, JUCIEPCUS U CTAHAAPTHOE OTKIIOHEHHUE).

HaxoauTh 9acTOThl YMCIOBBIX 3HAYEHHM M YacTOTHl COOBITMH, B TOM YHCIE
10 pe3yJbTaTaM U3MEpPEHUN U HaOIIOACHUH.

HaxomuTh BepOSATHOCTH CIIydallHBIX COOBITUH B OMBITaX, 3HAs BEPOATHOCTU
AIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU.

Hcnonb3oBaTh Trpaduueckue MOMAEIU: JIEPEBO CIy4YallHOrO HSKCIEPUMEHTA,
auarpamMMebl Diisiepa, YuciaoBas mpsamasi.

OnepupoBaTh MOHATUSIMH: MHOKECTBO, MOJAMHOKECTBO, BBIINOIHATH OIEpPALNU
HaJl MHOXECTBAMU: O0bEIMHEHUE, TIEPECEUCHUE, JAOMOTHEHUE, TEPEUUCTATh FJIEMEHTHI
MHOJKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduueckoe MpeacTaBICHUE MHOXKECTB M CBSI3€M MEXIy HUMHU
JUI. OMMCAHMS TMPOLECCOB U SBJIEHUW, B TOM YHUCJIE NPU PEIICHUM 33Ja4 U3 JPYrux
y4eOHBIX MTPEAMETOB U KYyPCOB.

IIpeameTHple pe3ynbTaThl OCBOCHHS MPOrpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kJacce:

N3Bnekars u mpeoOpa3oBbiBaTh MHGPOPMAIIMIO, MPEACTABICHHYIO B Pa3IUYHBIX
HMCTOYHUKAX B BUJE TaOiMll, guarpamMm, TIpauKoB, NMPEACTaBIsATh JaHHBIE B BHUJIE
Talaul, quarpamm, rpadukos.
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Pemate 3amauM  OpraHM30BaHHBIM  NEepeOOPOM  BapUaHTOB, a  TaKXke
C UCIOJIb30BAHUEM KOMOMHATOPHBIX IPABUI U METOOB.

Hcnonb30BaTh ONUCATENBHBIE XapaKTEPUCTUKU JJI1 MACCUBOB YMCIIOBBIX JTaHHBIX,
B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPbI PACCEUBAHUSI.

HaxoauTe 4acTOThl 3HAYEHUH M YacTOThl COOBITUS, B TOM YHUCJE MOJIb3YAChH
pe3ysibTaTaMH NPOBEAEHHBIX U3MEPEHUN U HAOIIOEHU .

HaxoauTe BEpOSATHOCTH CIydyalHBIX COOBITUI B M3YYEHHBIX ONBITaX, B TOM YHUCIE
B OIBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPHUSAX HCIBITAHUIMA
110 TIEPBOI'O yCIexa, B CEPUAX UCHBITAHUN bepHysuu.

HNmets nipenicTaBiieHrUe 0 CIy4aliHOM 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
HaumenoBanue paznena |KonmuectBo OcHOBHOE cojiepKaHuE OCHOBHBIE BU/IBI ICSITEIHLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBienue JaHHBIX 7 [IpencraBienne qaHHBIX OcBauBaTh cOCO0BI IPE/ICTABIICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUS 110 TAOJTMYHBIM
JTaHHBIM. V3BJICUeHHE U
WHTEPIIPETAINS TAOJTHIHBIX
naHHbIX. [IpakTHUeckas
paboTta «Talmurb.
I'paduueckoe
Ipe/ICTaBlIEHUE IAaHHBIX

B BUJIE KPYT'OBBIX,
CTOJIOUKOBBIX (CTOJIOUATHIX)
nrarpamm. Urtenue u
MIOCTPOCHHE TUArPAMM.
[Tpumeps! nemorpadudeckux
JUarpaMM.

[TpakTuyeckas pabora
«JlmarpaMmMbD»

CTAaTHCTHYCCKHX JTAHHBIX M YUCJIIOBBIX MaCCHBOB
C TIOMOIIBIO TAOJUI] ¥ TUAarpaMM C MCTIOIh30BAaHUEM
aKTyaJIbHBIX M BOXKHBIX JIAHHBIX (IeMorpaduuecKkue
JaHHBIC, POU3BOICTBO MTPOMBIIICHHON 1
CCJIbCKOXO3IMCTBCHHOM IPOAYKITNHN, OOIIICCTBCHHBIC
Y TIPUPOJIHBIC SBIICHIS).

N3yuaTh MeTOABI PA0OTHI C TAOJUIHBIMH U
rpadUIeCKUMH TIPEIICTABICHUSIME JaHHBIX

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX paboT

OnucarenbHas CTaTUCTHKA

Yucnossie Habopsl. CpenHee
apupMeTHIECKOe.
MenuaHa 4yuciioBoro Habopa.

OcBauBaTh NOHSATHS: YUCIOBOM HAOOP, Mepa
LHEHTpaIbHON TeHACHIUU (Mepa UEHTPa), B TOM YHCIIE
cpeaHee apupMeTHIECKOE, MeIMaHa.
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Y CTOMYUBOCTh MEIUAHBI.
[Ipaktuueckas pabora
«CpenHue 3HaYCHUs.
Haubonrplliee 1 HauMeHbIIIEE

3HA4YCHMUA YU CIIOBOI'O Ha6opa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKNE JAHHBIE C TOMOILBIO
cpelnHero apuMeTHYecKoro u Meauansl. Pemartp
3a/1a4u.

N3yyaTs CBOMCTBA CPEIHUX, B TOM YUCIIE

C TOMOMUIbIO IU(POBBIX PECYPCOB, B XO/€
MPAKTUYECKUX padoT.

OcBauBaTh NOHATHS . HAUOOJIbIIIEE U HAMMEHBIIIEE
3HAYEHMS YUCIIOBOI'O MacCHUBa, pa3Max.

Pemarts 3aga4u Ha BbIOOp criocoba onucaHus
JAHHBIX B COOTBETCTBUU C IPUPOJOI JaHHBIX U
LEIAMU UCCIIEIOBAHUSA

CnyqaﬁHa;I N3MCHYNBOCTD

CinyyaiiHast "3BMEHYUBOCTD
(mpumepsr). YactoTa
3HAYEHUI B MACCUBE
Ma”HbIX. [ pynnupoBka.
['ucrorpammsi.
[TpakTryeckas pabota
«Cry4aiiHasi UBMEHYMBOCTH)

OcBauBaTh MOHATHS . YACTOTA 3HAYCHUHN B MaCCUBE
JTAaHHBIX, TPYNIUPOBKA JAHHBIX, THCTOTpaMMa.
CTpouTh ¥ aHAJIU3UPOBATH TMCTOIPAMMBI,
noAOUPATh MOAXOSIINHN 1Iar TPYINITUPOBKHU.
OcBauBaTthb rpaduuecKre IpeaCcTaBICHUS Pa3HbIX
BHUJIOB CIIY4YallHOM U3MEHUYMBOCTH, B TOM YHCJIE

C TIOMOIIBIO ITU(GPOBHIX PECYPCOB, B XOE
MPAKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

I'pad, Bepmmua, pedpo.
[IpencraBienue 3a1auun

¢ momorisio rpada. CteneHn
(BaJIEHTHOCTH) BEPIIUHBI.
UYucno pébep u cymmapHas
creneHp BepuH. Llens n

OcBauBath NoHsITUS: Tpad, BepiiuHa rpada, pedpo
rpada, cTerneHp (BaJ€HTHOCTh BEPIUHBI), IIETIh U
LUKIL

OcBauBaTh NOHATHSA: ITYTh B Ipade, 3iJIepoB NyTh,
00xox rpada, opueHTHPOBAHHEIH Tpad.

PemiaTp 3a1a4M Ha ITOMCK CYMMBI CTENICHEN BEPIIMH
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muki. [1yTe B rpade.
[IpencraBnenue o CBA3HOCTHU
rpada. O6xox rpada
(SWIIEPOB MYyTH).
[Ipencrasnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha MOUCK 00X0/a rpada, Ha MOUCK My Tel

B OPUEHTHPOBAHHBIX Ipadax.

OcBauBaTh ClIOCOOBI TPEJCTABICHUA 3a/1a4 U3 Kypca
anreOppl, TEOMETPUHN, TEOPUH BEPOATHOCTEH, APYTUX
IPEIMETOB C MOMOIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, PYHKIIMOHAIBHEIC
COOTBETCTBHSI) HA IpUMEpax

BeposiTHOCTH 1 yacToTa
CITy4aHOT'O COOBITHS

CityyaiiHbIil ONBIT U
cly4aitHoe coOBITHE.
BeposTHOCTE ¥ yacToTa
cobbITHs. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKHU TOCTOBEPHBIX
cOOBITHI B IpUpoOJIE U

B 0011ecTBe. MoHeTa U
UrpajgbHasi KOCTh B TEOPUU
BEPOSITHOCTEU.
[MpakTuyeckas pabora
«YacToTa BBIMaICHHS OpJIay

OcBauBaTh NOHATHUS: CIIyYalHbII ONBIT U
Clly4aitHoe COOBITHE, MaJIOBEPOSITHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTH MaJOBEPOSITHBIX COOBITUIA

B IIPUPOJI€ U 00IIECTBE HA BAYKHBIX TPUMEpPax
(aBapuu, HECYACTHBIE CIy4aH, 3al[UTa IEPCOHAIBHOM
uH(pOopMaIy, epeada TaHHbIX).

N3yuyaTh poJib KJIACCUYECKUX BEPOSITHOCTHBIX
MoJieiei (MOHETa, UrpajbHasi KOCTh) B TEOPUU
BEPOSITHOCTEN.

Ha0sropaTh 1 M3y4aTh 4acTOTy COOBITUN B TPOCTHIX
HKCHEPUMEHTaX, B TOM YHUCJIE C OMOIIbBIO IIU(PPOBBIX
pECYPCOB, B XOJ€ IPAKTUYECKON pabOTHI

O0600m1eHME,
cUCTeMaTHh3alnsa 3HaHUU

[IpencraBieHune JaHHBIX.
OnucartenbHasi CTAaTUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHSA

IHoBTOPATH N3yYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

PemiaTe 3a1a4m Ha NIpEACTABICHUE U ONTUCAHUE
JTAHHBIX C TOMOUIBIO U3YUYECHHBIX XapAKTEPUCTHK.
OO0cyxkaaTh NnpuUMepbI CTy4YalHBIX COOBITHI,
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MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, UX POJIK B IPUPOJE U KU3HU
YeJI0BEKa

OBUIEE KOJIMYECTBO
JACOB I10 ITPOI PAMME

34
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8 KVIACC

HaumenoBanue paznena |KonnuecTBo OcCHOBHOE cojiepKaHuE OCHOBHBIE BU/IBI ICSATEIHLHOCTH 00 y4aIOIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. IToBTOPATHL U3YYEHHOE U BHICTPANUBATH CUCTEMY

7 xiacca

OnucarenbHasi CTATUCTHKA.
CnyuaiiHasi ”3BMEHYUBOCTb.

Cpennue uuciaoBoro Habopa.

Crny4aitHbie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOSITHOCTE:
MOHETa U UTpajbHasi KOCTh

3HaHUH.

Pemats 3a1auu Ha NPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C MIOMONIBIO U3YYEHHBIX XapaKTCPUCTHUK.
PemaTs 3a1a4um Ha npeCTaBICHUE TPYNITMPOBAHHBIX
JTAHHBIX W ONUCAHUE CIYYaUHON U3MEHYUBOCTH.
Pemats 3a1auun Ha ONpPEIEICHUE YACTOTHI
CITy4alHBIX COOBITUH, 00CYKIEHUE PUMEPOB
CITy4alHBIX COOBITUN, MAJIOBEPOSTHBIX U
MPaKTUYECKH JOCTOBEPHBIX CIIYYaWHBIX COOBITUH, UX
pOJY B IPUPOJIE U KU3HU YEITOBEKA

OnucareapbHasg CTATUCTHKA.
PaccenBanne naHHBIX

Otkiionenus. Jucnepcust
YHCJIOBOTO Habopa.
CranpapTHOE OTKIOHEHUE
YHUCJIOBOrO Habopa.
Jlnarpammbl paccenBaHus

OcBauBaTh NOHSITHSA: JUCIICPCHA U CTAHAaPTHOC
OTKJIOHCHHC, UCIIOJIB30BATb OTH XaPAKTCPUCTUKHU
HJIs1 OIIMCaHUs paCCCHUBAHUA TaHHBIX.

BbIIlBI/IFaTL runorte3nbl 00 OTCYTCTBHUH UJIKM HAJIMYNUH
CBA3H I10 JuarpamMmam pacCCruBaHUA.

CTpOI/ITb AquarpaMmbl paCCCUBAHUS 110 MMCIOIINMCAA
JaHHBbIM, B TOM 4YHCJIC C IOMOIIIBIO KOMIIBIOTCPA
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MHoOXkecTBa

MHO0XeCTBO, TOAMHOXKECTBO.
Onepaiuu Hax
MHOKECTBAMH:
o0beIMHEHNE, TIEpECceUCHuE,
JOTIOJTHEHUE.

CaoiicTBa onepauuii

Ha/l MHOXKECTBAMU:
NIepEeMEeCTUTENBHOE,
coueTaTeNbHOE,
pacnpeeIuTeNbHOE,
BKITFOUCHHSI.

I'paduueckoe
IpeiCTaBlICHNE

MHO>KECTB

OcBauBaTh NOHATHS . MHOXKECTBO, DJIEMEHT
MHOECTBA, IIOJAMHOXKECTBO.

BpINOTHATH ONepanuu Ha/l MHOKECTBAMU:
00BbEIMHEHUE, IEPECEUEHUE, TOTIOTHEHHUE.
Hcnonb30BaTh CBOKCTBA: IEPEMECTUTEIBHOE,
COYETATENIBHOE, PACIIPEAEIUTEIBHOE, BKIIOUCHUS.
Ucnoab3oBaTh rpaduueckoe MpeicTaBIcHue
MHOYECTB IPU OMMCAHUH PEATBHBIX IIPOLIECCOB U
SIBIICHUM, TP PEIICHUH 33/1a4 U3 APYTUX yUEeOHBIX
IPEAMETOB U KYpCOB

BeposTHOCTH Clly4aitHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Cny4aitabie COOBITHS.
biaronpusgrcTByromme
DIIEMEHTAPHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnBITHI ¢ PABHOBO3MOKHBIMH
DIIEMEHTAPHBIMU COOBITUSIMH.
CrydaiiHbIil BEIOOD.
[IpakTuueckas pabota
«OnBITHI

C PaBHOBO3MOYKHBIMHU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIMX AJIIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE AJIEMEHTaPHBIE COOBITHSI.
Pemats 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEMN

COOBITHIA 110 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI

CJIy4alHOTO OMbITA.

Pemats 3a1a4m Ha BEIYMCIICHUE BEPOSTHOCTEM
COOBITHI B OIBITaX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSMH, B TOM YHCIIC

C ITIOMOIIIBIO KOMIIBIOTEPA.
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3IIeMEHTaPHBIMHU
COOBITUSIMU

IIpoBoaUTH U U3y4YaTh ONBITHI

C PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITUSIMU
(c UCTI0B30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
JIpYTUX Mojieielt) B X0/€ MPaKTUIEeCKON paboThl

Brenenue B Teoputo rpadon

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTh MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPUIMHBI, CBA3b MEKIY
YHUCJIOM BEPIIUH U YHUCIOM
pé6ep. IlpaBmino ymMmHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad 6e3 nukia,
BHCsIYasl BepIIHA (JIUCT), BETBb JACpPeBa, MyTh

B JIEpEBE, TMAMETP JIepeBa.

N3yuaTh cBoiicTBa JcpeBa: CyIIECTBOBAHUE BUCIUYCH
BEPIIHMHBI, CAMHCTBCHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMM, CBSA3b MEK/y YHMCIIOM BEPIIUH U YHCIIOM
péoep.

PemaTp 3a1a4m Ha MMOWCK W NIEPEUNCIICHHE ITyTeH

B JicpeBe, OIpeieNieHIe YUCiia BEPIIUH Win pédep

B JiepeBe, 00X0 OMHAPHOTO JIepeBa, B TOM YHCIIe

C MPUMCHEHHUEM ITPaBUIIa YMHOKEHUS

Cry4aitHpie COOBITHS

[IpoTrBOMONIOKHOE COOBITHE.
Juarpamma Ditnepa.
OObenMHEeHNE U TIepeceueHne
coObITHii. HecoBmecTHbIE
coObrTusi. @opmyia
CJIOKEHUSI BEPOSTHOCTEM.
[IpaBuino yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEPOSITHOCThH. HezaBucumele

OcBauBaTh NOHATHSI: B3aUMHO TIPOTHUBOITOJIOKHBIC
COOBITHS, ONIEpaIliy HaJl COOBITUAMH, OOBETUHCHHE 1
nepeceueHue coobITul, Tuarpamma Jiinepa (Ditnepa—
BenHa), coBMeCTHBIE 1 HECOBMECTHbBIE COOBITHS.
H3yuaThb TeopeMbl O BEPOSTHOCTH O0BEANHEHUS

JBYX COOBITHH ((POPMYJIIBI CIIOKEHUS BEPOITHOCTEM ).
Pemats 3a1a4u, B TOM YKCJI€ TEKCTOBBIC 3aa4U

Ha OMpeJIeJIEHHE BEPOATHOCTEW 00BEUHEHUS U
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coobiTus. [IpencraBienue nepeceyeHus COObITUI C TOMOIIIBIO YUCTOBOM
CJIy4aliHOTO DKCIIEpUMEHTA npsIMOii, TuarpaMm Ditsiepa, GopMyJIbl CI0KEHUS

B BUJIC JiepeBa BEPOSATHOCTEHN.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHUS
BEPOSITHOCTEM, YCIIOBHAS! BEPOSITHOCTh, HE3ABUCHUMBbIE
COOBITHSI IEPEBO CIIYYAHHOTO OMBITA.

H3yuaTsb cBoiicTBa (ONpeeseHtsl) He3aBUCUMBbIX
COOBITHIA.

PemaTe 3a1a4m Ha ONpeCIICHNUE U UCTIOJIB30BAHUE
HE3aBUCUMBIX COOBITHIA.

Pemathb 3a1a4u Ha NOKCK BEPOSITHOCTEHN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIB30BAHUEM JIEpEBa
CJIIy4alHOT'O OIIbITA

O600m1eHue, 4 [IpencraBneHne 1aHHBIX. I1oBTOPATH N3YyYEHHOE U BBICTPAUBATH CUCTEMY
CUCTEMAaTH3alus 3HAaHU! OnucarenbHasi CTATUCTHKA. 3HAHUMU.
I'padrl. BepostHOCTH Pemats 3a1aumn Ha NpPEICTAaBICHUE U ONMCAHUE
CIIy4aifHOTO COOBITHS. JIAHHBIX C TOMOIIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
DneMeHThl KOMOWHATOPUKHU PemaTh 3a1a4u ¢ npuMeHeHnEM TpadoB.

Pemathb 3a7a4m Ha HaX0K/I€HUE BEPOSITHOCTU
CIIy9aifHOTO COOBITUS 110 BEPOSITHOCTSAM
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIC B OIBITAX

C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Pemats 3a1aum Ha HAXOXKIECHHUE BEPOSITHOCTEN
00BbEeTMHEHUS U TIepeCceUCHUs COOBITHIM, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIIOIb30BAHUEM I'paPUUECKUX
MPEJCTABIECHNUN U AEPEBA CIIYHYAWHOTO OIIBITA.
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Pemath 3a1a4u Ha niepeyrcieHre KOMOMHAIUN
(durcrna mepecTaHOBOK, YHUCIIa COYETAHUN),

Ha HaXO0XK/IEHHE BEPOATHOCTEN COOBITHI C
MPUMEHEHHEM KOMOMHATOPUKH, B TOM YUCIIE

C MCIOJIb30BaHUEM TpeyroyibHuKa [lackas

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

34
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9 KJIACC

HaumenoBanue pasznena |KoanuecTBo OcHOBHOE coziepKaHue OCHOBHBIE BU/IBI ICSITEIHLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEeHuUe Kypca 4 [IpencraBnenue TaHHBIX. I1oBTOPATHL N3yUEHHOE U BHICTPAUBATH CUCTEMY

8 kimacca

OmnucarenpbHas CTaTUCTHKA.

Onepanuu HajJ COOBITUSIMH.

HezaBucuMocTb COOBITUIA

3HaAHUH.

PemaTh 3a1a4m Ha IPEICTABICHUE U ONIUCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITUI, B TOM YHCJIC
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IpadUueCKuxX
MPEICTABJICHUN U JIEPEBA CIIYYAUHOTO OIIbITA.
PemaTth 3a1a4u Ha repeyrcieHre KOMOMHAITAN
(durcrna mepecTaHOBOK, YHCIIa COUETAaHUN),

Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHI

C IPUMEHEHUEM KOMOHWHATOPUKH, B TOM YHCJIE

C MCMOJIb30BaHuEM TpeyroibHuka [Tackamns

DneMeHThl KOMOWHATOPUKHU

[lepecranoBku. @akTopuail.

CoueTaHus ¥ 4YUCIIO
couetanuil. TpeyroiapHuk
[Tackans. [TpakTnueckas
paboTta «Bwrunciieane
BEPOSITHOCTEN

C UCIIOJIb30BAaHUEM

OcBauBaTh NOHATUSA: KOMOMHATOPHOE MPABHIIO
YMHO>KEHUS, YIOPSI0UCHHAs Mapa, TPOKa 00HEKTOB,
NePEeCTaHOBKA, (haKTOpHAI YUCIIa, COUETAaHHUE, YUCIIO
COYETaHUW, TpeyroJapHUK llackans.

PemiaTe 3a1a4m Ha IEPEUNCIICHUE YIOPSAOYEHHBIX
nap, TpO€K, NEPEUYUCICHUE EPECTAHOBOK

Y COYETAHUM 3JIEMEHTOB Pa3JIMYHbIX MHOXKECTB.
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KOMOMHATOPHBIX () YHKIUN
AJIEKTPOHHBIX TAOIUI»

PemaTh 3a1a4u HAa TPUMEHECHHE YUCITA COYCTAHUM

B anreOpe (CoKpaléHHOe YMHOXKEHNE, OMHOM
HproToHa).

Pemath, npuMeHsisi KOMOMHATOPHKY, 3a/1a4l

Ha BBIYHMCIICHUE BEPOSTHOCTEH, B TOM YHCJIC C TIOMOIIBIO
AJICKTPOHHBIX TAOJIUIT B XOJI€ TIPAKTUICCKON PabOTHI

FeOMeTpI/ILICCKaH
BCPOATHOCTD

I'eomeTrpuueckas
BEpOATHOCTh. CirydaliHbIN
BBIOOD TOYKHU U3 PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPYKHOCTH

OcBauBaTh NOHSATHE FCOMeTpH‘ICCKOﬁ BCPOATHOCTH.
Pematn 3aJavdM Ha HAXO0XICHUC BGpOSITHOCTCﬁ

B OIIbITax, MMpCACTABUMBIX KaK BLI60p TOYCK

N3 MHOTI'OYT'OJIbHUKA, Kpyra, OTPC3Ka HJIN OAYyT'U
OKPYKHOCTH, YUCJIOBOT'O ITPOMCIKYTKA

Hcnbeiranusa bepryium

HcneiTanue. Ycnex u
Heynada. Cepust UCTIbITAaHUN
110 TIEPBOTO ycrexa.
Hcneiranusa bepnymm.
BepositHOCTH COOBITHI

B CEPUU UCITBITAHUI
bepnymnu. [Ipaktnueckas
pabota «VcnpiTanus
bepnymnny»

OcBanBaTh NOHATHSA UCIIBITAHUE, JIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
UCIIBITAHU, HACTYIJIEHUE MEPBOr0 ycuexa
(Heynaum), cepus UCIIbITaHUM bepHyIu.

Pemats 3a1aumn Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAHUN JI0 IEPBOTO yCTIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYJIIBI CyMMBI
F€OMETPUUECKON MPOTPECCHH.

Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUM UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHUE BEPOSITHOCTH
ONpPEeAECIEHHOIO YHACIIA YCIIEXOB B CEPUU UCTIBITAHUM
bepnynu.

N3yyaTh B X01€ NPpaKTH4eCKOil padoThl,
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B TOM YHCJIE C MOMOILBIO HU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnyinu

CiyuaiiHasi BeJIMYMHA

CiyyaiiHasi BeIMYMHA U
pacnpeneneHue
BEPOSATHOCTEH.
MareMaTiuieckoe OKuaaHue
U JUCTEpCus ClydyaHOU
BeJIMUMHBI. [IpumMepsl
MaTeMaTUYECKOI0 OXKUIaHUS
KaK TEOPETUYECKOIO
CpPEAHEro 3HAYEHUs
BEJINYUHBI.

[lonsiTue o 3aKkoHe OOIBIINX
yucen. M3mepenne
BEPOSITHOCTEN C TTOMOIIIBIO
yacToT. [ I[pumeHeHue 3akoHa
OOJIBIITNX YUCEIT

OcBouTH MOHATHS . ClTyyaiiHasl BEJIMYMHA, 3HAUYCHUE
CJIy4aiiHOM BEJIMYMHBI, PACIIPEACIICHUE
BEPOSATHOCTEHN.

N3yuaThs 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMYUH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACETIEHNUs, IPyTHe
M3MEHUYUBBIE BEIMUUHBI, PACCMATPUBABIINECS

B KypC€ CTaTUCTUKH ), MOJEIbHBIX CITyYalHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHue MOHETBI, UTPATILHOM KOCTH, CO CITyYalHBIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHS: MATEMATUUYECKOE OKUIAHUE
CIIy4alHOW BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS CITyYalHON BEJIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHCIIOBOTO Habopa.

PemiaTp 3a1a4M Ha BEIYMCIICHUE MAaTEMATUUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CIIyYalHOU
BEJIMYMHBI 110 33ITaHHOMY PacCIpEeIeICHUIO, B TOM
YUCIIe 33/71a4, CBS3aHHBIX CO CTPAXOBAHHUEM U
JOTEPESMH.

3HAKOMHMTBHCS C MATEMAaTUYECKUM OXKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX PACTIPEAECIECHUM, B TOM
YHCJIE PACIPEICTICHUS CTYYaHHON BEJIMYMHBI «YUCIIO
YCIIEXOB» B CEPUU UCTIIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMUTBLCH C 3aKOHOM OOJbIITUX uncen (B hopme
bepnyiin): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha U3MepeHUE BEPOATHOCTEN

C MMOMOIIIbIO 4acTOT. O0CYKAATH POJIb 3aKOHA
00JBIIMX YKcesl B 000CHOBAaHMHM YaCTOTHOTO METOAa
U3MEpPEHHUS BEPOSTHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTH B U3MEHUYHMBBIX
SIBIICHUAX, POJIb 3aKOHA OOJBIINX YHCEI B IPUPOJE U
B )KM3HU YeJIOBEKa

O060061IeHNE, KOHTPOJIb 10 IIpencraBieHne 1aHHBIX. I1oBTOPATH N3YyYEHHOE U BBICTPAUBATH CUCTEMY
OnucarenbHasi CTaTUCTUKA. 3HAHUM.
BeposTHOCTB CiiydaitHOTO PemaTs 3a1a4um Ha NpeACTABICHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTaHHBIX.
komOuHatopuku. CitydaiiHple | PemaTh 3a1a4d Ha HAXO0XKJICHUE BEPOSITHOCTEH
BCJIMYHMHBI M paCHPCACICHUA COOBITHI, B TOM YHUCJIE B OIBITAX C
PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEH 00bETMHEHUS U TIEPECCUCHHS
COOBITHIA, BBIYUCIIATH BEPOITHOCTHU B OTIBITAX
C CEpUsAMMU CIyYalHBIX UCTIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI PAMME
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