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OdenepanvHas pabovas mporpamMma Mo ydyeOHOMY mpenMery «MareMaTukay
(6a3oBBIN ypoBeHB) (TpenMeTHas oOnacTh «Martematuka u wHbOpPMaTHKa») (mamee
COOTBETCTBEHHO — MPOTpaMMa Mo MaTeMaTHKE, MAaTEMAaTHKa) BKITFOUAET TOSICHUTEIbHYIO
3aIHCKy, COJEepKaHUE OOY4YEHUs, TUTAHHPYEMbIC PEe3ylbTaThl OCBOCHHUS IPOTPAMMBI
10 MaTeMaTHKe, TEMaTHIECKOE IITAaHUPOBAHUE.

MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma o Marematuwke mjisi oOywaromuxcs 5-9 KimaccoB pazpaboraHa
Ha ocHoBe PI'OC OOO. B mporpamme 1Mo MareMaTHKE YUYTEHbl UJEU U TOJOXKECHUS
KoHuenuuu pa3Butusi MaTemMaTH4eckoro oopasoBanus B Poccuiickoii @eaepanuu.

[TpeameToM MaTeMaTHKH SBISIOTCS (PYHIaMEHTAIBHBIC CTPYKTYPHI HAIIIETO MUPA —
MPOCTPAaHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOLICHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOIMMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujel). MaremaTnueckue 3HaHUsI 00eCIeYMBaOT
NOHUMAaHUE TPUHIMIIOB YCTPOMCTBA W MCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U  HMHTEPIPETALMIO COIUAIBHOW, DSKOHOMHYECKOW, TMOJUTHYECKOM
uH(doOpMaIK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYJIbI, BIAJETh MPAKTUUESCKUMU MPUEMAMU TE€OMETPUIECKUX
U3MEpPEHU M TMOCTPOEHUM, YUTaTh MHPOPMAIIMIO, TPEICTABICHHYIO B BHJE TaOJHIL,
quarpaMM U Tpa@uKoOB, JKUTh B YCJIOBHUSX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuenue marematuku GopMupyer y oOydaromuxcs MaTeMaTHYECKUN CTHUIIb
MBIIIICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbikax. OOyuaromuecs
OCBAaMBAIOT TaKue MPUEMBI W METOJAbl MBIIUICHUS, KaK WMHIYKIHUS W JACTYyKIIHS,
000011IeHrEe U KOHKPETH3allvs, aHAJIU3 U CUHTE3, KiacCu(UKanus U CUCTEMaTU3aIIHS,
abctparupoBanue u aHaorusi. O0BEKTH MATEMAaTUYECKUX YMO3AKITFOUCHHH, TpaBUIa UX

KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOSHUH, CTOCOOCTBYIOT
BbIPAOOTKE YMEHUs (OPMYITHPOBATH, 0OOCHOBHIBATH U JIOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIlUIeHHEe. M3yueHrne MaTteMaTuku oOecrieunBacT
dbopMHpoBaHUE ATOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUSI U BOCIIUTAHUE YMEHUI
NEUCTBOBATh 1O 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHPOBaTh HOBBIE. B mpoliecce perieHus 3aj1ay — 0CHOBOM yueOHOM AeATEIbHOCTH
Ha YpOKax MaTeMaTHKHU — Pa3BUBAIOTCS TBOPUYECKAS M IPUKIIATHASI CTOPOHBI MBIIILJICHUS.
OOyuenne MaTeMaTuke 1aéT BO3MOXKHOCTh Pa3BUBATh Y 00YYAIONIUXCS TOUYHYIO,
palMoHANIBHYI0O U WH()OPMATUBHYIO peub, YMEHHE OTOMpPATh HAWOOJIee TMOIAXOISIINE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPAaUISCKUE CPEACTBA JJIS BBIPAKCHUS CYKICHUN U
HaTJISTHOTO MX MIPEICTABIICHHUS.

[Ipn W3ydeHWHM MaTeMaTHKH OCYIIECTBISIETCS OOINee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEHCTBUTEIHLHOCTH, MPEJCTABICHUSIMU O MPEIMETEe U METOJaX MAaTeMAaTUKH,
WX OTJIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUST MAaTEMAaTHUKH JIJISl PEIICHUS] HAYYHBIX M MPUKJIAIHBIX 3a/1a4.
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[IpuoputeTHbIMH LEASIMU OOy4YeHHs] MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE IEHTPATBHBIX MAaTEeMATHYECKUX MOHSATHH (YMCII0, BEIMYMHA,
reoMeTrpuyeckas ¢urypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIHUS), 0OeCIeUnBaIOIMINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;

NoJIBeICHHEe OOYYaroMIMXCS Ha JOCTYIIHOM [IJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKU U OKPYKAIOIIET0 MUpa, TOHUMAHHE MAaTEMATHKU KaK 4acTu
o011e#l KyIbTyphl YEJIIOBEUECTBA,

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 0O0ydaromuxcs,
MTO3HABATEJIbHON AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBIILJICHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

dbopmupoBaHrue (PYHKIIMOHATBHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBJICHUS MAaTEMAaTUYECKUX MOHATUNA, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEaJbHBIX >KM3HEHHBIX CUTYalUUSIX M NPH U3YYEHUH APYIUX YYEOHBIX MPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpoBaTh HX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTEMAaTUYECKHE MOJEIN, MPUMEHITh OCBOCHHBIN
MaTeMaTUYECKHil anmapaT Mg pEUIeHUs [PaKTUKO-OPHUEHTUPOBAHHBIX — 3a7ady,
VUHTEPIPETUPOBATh U OLICHUBATh NIOJIyYEHHBIE PE3YJILTATHI.

OcHOBHBIE TUHUH COICPKAHUS TPOTPaMMBI 10 MaTeMaTHke B 5-9 kimaccax: «Hucma
U BBIUMCICHUS», «Anredpa» («AnreOpanyeckue BBIPAKECHUS», «YPaBHEHHUS U
HEpaBEHCTBaY), « DyHKIMN», «I'eomerpus» («I'eomerpuueckue pUrypsl 1 uX CBOMCTBaY,
«3MepeHue TeoMETPUYECKUX BEIUYUH»), «BeposSTHOCTb M CTaTHCTHKa». JlaHHbBIE
JVHUM Pa3BUBAIOTCS MapajliebHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM,
OJIHAKO HE HE3aBUCUMO OHA OT APYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakHM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MNPUHIMUIHAIBHBIM
BonpocaM  oOydaromigecss  OOpamlajuch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMHM TOHATHUSMU M HaBBIKAMU OCYILIECTBIIUIOCH IIOCIEN0BATEIBHO U
NOCTYINATEIbHO, C COONIOACHUEM MPHUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMUCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpPEeACTaBICHUI 00ydarolmuxcs,
paciupsis ¥ yriryossis e€, o0pasys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OO0 maTtemaTuka sBISETCS 0053aTE€IbHBIM YYEOHBIM
peaMEeTOM Ha ypOBHE OCHOBHOTO 001iero odpaszoBanus. B 5-9 knaccax maremartuka
TPaIUIIMOHHO U3y4aeTCsl B paMKax CIeAYIONINX Y4eOHBIX KypCcOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Airedpay (BKJIr0Yas 3JIEMEHTbl CTATUCTUKU U
Teopun BepoATHocTe) u «l'eomerpusi». IlporpamMmmoii 1Mo MaTeMaTUKE BBOAMTCS
CaMOCTOSITeNIbHBIN yu4eOHBIN Kypc «BeposiTHOCTh U CTATUCTUKAY.

OO6mee 4KCIIO YacoB, PEKOMEHJIOBAHHBIX JJISI U3YyUYCHHUS] MaTeMaTUKH (0a30BBIif
YpPOBEHb) Ha YPOBHE OCHOBHOTO o0Imiero oOpaszoBaHus, — 952 wyaca: B 5 Kiacce —
170 gacos (5 gacoB B Henelno), B 6 kinacce — 170 yacos (5 wacoB B Hezero), B 7 Ki1acce —
204 gaca (6 yacoB B Hefiento), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce —
204 vaca (6 yacoB B HEJICIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30BAHUA

M3ydeHue MaTeMaTHKU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIPaBJICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB OCBOCHUS YIEOHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOGHUS  OPOrpaMMbl IO  MaTE€MaTHKe
XapaKTEePU3YIOTCSL:

1) naTpHoTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY U HACTOAILIEMY POCCHMCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOMU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHKEHHUM B JAPYrMX HAyKax W
MIPUKIIAJIHBIX cepax;

2) Tpa:KIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mnpas,
NPENCTaBICHUEM O MATeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Ppa3JIMYHBIX
CTPYKTYP, SIBJICHU, IPOLEAYpP IPa’kJaHCKOr0 00111ecTBa (Hanpumep, BbIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKHX HpOOJIEM, CBA3aHHBIX C IMPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHHMEM Ba)XKHOCTH MOPAIbHO-3TUYECKHUX
MPUHLIUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YyacTHE B pEIICHHUM MPAKTUYECKUX 3ajad
MAaTEMATHYECKOW  HAIMPAaBJICHHOCTH, OCO3HAHMEM BaXHOCTH  MaTE€MaTUYECKOTO
o0pa3oBaHMsl Ha TPOTHKEHUM BCEH KU3HM [JJs YCHEIIHOW MpodheCcCHOoHATbHON
NESATETbHOCTH W PA3BUTHEM HEOOXOJUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIMBHUAYATbHOW TPACKTOpPUM OOpa30BaHUsI U JKU3HEHHBIX TUIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pPELICHUH, pPacCYKICHHH, YMEHHIO BHUJIEThH
MaTeMaTH4eCKHue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIMEN B ICATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYUYHBIX MTPEACTABICHHIMA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YelOBEKa, INPUPOALI U OOIIECTBa,
NOHUMaHKEeM MaTEeMaTHYCCKON HAyKH Kak chephl YeTIOBEUSCKOM MeATEILHOCTH, TAIIOB
€€ pasBUTHSA M 3HAYAMOCTH JUIS PA3BUTUS LUBUIM3AIMH, OBIIAIEHHUEM SI3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKON KyJIbTYpOH KaK CPEICTBOM ITO3HAHHUS MHUDA,
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OBJIaACHHUECM HpOCTCﬁIHHMH HaBBbIKaMH I/ICCJIGI[OBaTeHBCKOI\/II ACATCIIBHOCTH,

6) pusnueckoe BocnuTaHme, (opMHpOBaHME  KYJbTYPbl  3/I0POBbSI W
IMOIUOHAIBHOTO (J1Ar OOy YHsI:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pasza >KU3HU (370pOBOE MUTAaHUE, COATAHCHUPOBAHHBIN PEKUM
3aHATHNA U OT/ABIXA, PETYJIApHas Gu3ndecKass aKTUBHOCTH ), CHOPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO >K€ IpaBa APYroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMel Ha TMPUMEHEHHE MaTeMAaTUYECKUX 3HAHUW N7l pelIeHus 3ajad
B 00JIaCTH COXPAHHOCTU OKPY’KaIOIIeH Cpeibl, IUITAHUPOBAHUSI TOCTYIIKOB M OLIEHKH UX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel X pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHUATbHOI H PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IMPaKTHUYECKYIO0 JESITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TpHOOpETaTh B COBMECTHOU JESATEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEEe HE U3BECTHBIX,
OCO3HaBaTh JE€(PUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINNA KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMBbIE PEILICHUS
U JIeHCcTBUsA, POPMYIUPOBATH U OLIEHUBATh PUCKU U MOCJIEACTBUS, POPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOSHUS IPOrpaMMbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O O0OIIIETO
oOpasoBanus y oOyuatomierocst OyayT copMUpOBaHBI METalPpEAMETHBIC PE3yJIbTaThI,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMH  JICUCTBHSIMH W YHUBEPCAIbHBIMU
PETYISTUBHBIMU JACHCTBUSMU.

Ilo3zHaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3zoBble JJoruueckue aeiicTBHA:

BBIABJISATH W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUYECKUX
00BEKTOB, MOHATHM, OTHOUIEHUH MEXAY MOHATUAMHU, (DOPMYIUPOBATH OMPEACICHUS
MOHSATUHN, YCTaHABIMBAThH CYIIECTBEHHBIM TPU3HAK  KIAacCU(UKAIMK, OCHOBaHUS
JJ1s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUHU TTPOBOJAMMOTO aHAJIN34;

BOCIIPUHUMATh, ((OPMYJIUPOBATH U TPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTEIHHBIC
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U OTpUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U 00IIINE, YCIOBHBIC,

BBISIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TIPOTHUBOPEUUS
B (¢akrax, aHHBIX, HAONIOACHUWSIX W YTBEPXKACHUAX, TMpearaTb KpPUTCPUH
JUTSL BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;

JIeJIaTh BBIBOJIBI C MICTIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX i WHIYKTHBHBIX
YMO3aKTFOYCHNUN, YMO3AKIIOUCHU TT0 aHAIOTHH,

pa3OupaTh JOKa3aTelbCTBA MaTEMAaTHYCCKUX  YTBEPKACHHA  (TIpsIMBbIE W
OT TPOTHUBHOTO), TMPOBOJUTH CAMOCTOATEIHHO  HECIOXKHBIE JOKa3aTelbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATH APTYMEHTAIMIO, IMPUBOJUTH TPHUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHusi, BEIOMpAaTh HauOoJee MOAXOAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBaTebckue 1elHCTBUSA:

WCITOJIB30BaTh BOIMPOCHI KaK HCCICIOBATEIBCKAA HWHCTPYMEHT ITO3HAHWS,
dbopMyIMpoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEO0O0JIBIIIOE UCCIIEIOBAHME 110 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUYE€CKOTO OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (hopMynHpoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTaMm
MIPOBEIEHHOTO HAOJIOJCHUS, UCCIICIOBAaHUS, OICHUBATh JIOCTOBEPHOCTH IMOTYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IIICHMIA;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TMpOIlecca, a TakKKe BBIIBUTATh
MPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanmeii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M M30BITOYHOCTh ~ MH(QOpPMAIMM,  JAHHBIX,
HEOOXOUMBIX JUUISl pELICHUS 3a/1a4U;

BbIOMpaTh,  AHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh M  HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM IpeICTaBIICHNUS;

BBIOMPATH (POpMY MpeacTaBiIeHUs MH(DOPMALIUU U WLTIOCTPUPOBATH pelIaeMble
3a/la4y cXeMaMH, TuarpaMMaMu, HHOM rpauKoil 1 nX KOMOUHAIUSIMUY,

OLICHHMBATh HAA&KHOCTh MH(POPMALIMU MO KPUTEPHSIM, TPEUIOKEHHBIM YUUTEIEM
WM CPOPMYJTMPOBAHHBIM CaAMOCTOSITENIBHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBHS:

BOCIIpUHHUMATL H q)OpMy.HI/IpOBaTB CY)KACHUA B COOTBCTCTBHMHU C YCIOBUSIMH U
HeasiMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUSI B YCTHBIX
N IMMCbMCHHBIX TCKCTAX, NaBAThb ITOACHCHUA 110 XOAY PCHICHUA 3aa9, KOMMCHTHUPOBATH
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MOJTyYEHHBIN Pe3yJIbTarT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOsieMbl, pelaeMoi 3a/laduu, BBICKA3bIBaTh WJIEH, HAIIEJICHHBIC HA MOWCK pPEIICHHUS,
COTOCTABJIATh CBOM CYXKICHHUS C CYXACHHSAMH JPYTUX YYaCTHUKOB JIMAJora,
oOHapyXHUBaTh Pa3IU4Me U CXOJICTBO MO3ULIUN, B KOPPEKTHOU dopMe hopMyIupoBaTh
pa3HOTIIACHsl, CBOU BO3PaKCHUS,

NPE/CTaBIATh PEe3yibTaThl pEUICHHs 3aJadd, DJKCIEpUMEHTa, MCCIeI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBHIOMpAaTh (OpMaT BBICTYIUICHUS C Yy4€TOM 3ajad
NPE3CHTAINNA U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATD U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHIUBUyaTbHOM pabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKUX 3a7a9;

OPUHUMATh 1E€h COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aAIUI0
COBMECTHOH palOTHI, paclpenemsTh BUABI paboT, T0TOBapUBATHCS, 0OCYXKAATh MPOIIECC
U pe3ynbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax padoThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH CBOU
JEHCTBUS C APYTUMHU YIEHAMHU KOMAaH/Ibl, OIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynasitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC TCUCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIaH, AJITOPUTM pEIIEHUs 3ajaud (UM ero 4acTb),
BBIOMpPATh CMOCOO pEIICHHUA C YYETOM UMEIOIIUXCA PECypcoB MU COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATb BAapUAHTBl PEIIEHUH C y4&TOM
HOBOU MH(pOpPMALIUU.

CaMOKOHTPOJIB:

BIaJE€Th CIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJS IIpolecca W pe3ysbrara
pelieHus MaTeMaTUYEeCKOM 3a/1auu;

MpEeABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH NIpPH PEIICHUH 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, HAMIEHHBIX
OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH IIOCTABICHHOW LENW U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHOKEHUS WM HEAOCTUKEHHUS UENH, HAXOJUTh
OIIKOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3yabTaThl OCBOCHMS MPOrPAMMBI 0 MaTeMAaTHUKE IMPEICTaBICHbBI
1o rojiaM oOy4eHus B CIEAYIOIIMX pa3zesiax MporpaMMbl B paMKaX OTJIEIbHBIX y4eOHBIX
KypCcOB: B 5—6 kjaccax — Kypca «Marematukay, B /—9 kiaccax — KypcoB «Amnredpay,
«I"'eomeTpus», «BepOSITHOCTD U CTATUCTUKA.
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

MNOACHUTEJIBHAA 3AIITMCKA

[IpuopureTHbIMU TENSIMU OOyYeHHsI MaTeMaTHke B S5—6 Kiaccax SBISIOTCS:
MPOIoJDKEeHNE (DOPMHUPOBAHUS OCHOBHBIX MAaTEMATHUYCCKUX TOHSITHH (YHCIIO,
BEeIMYMHA, TreoMmeTpuueckas ¢urypa), o00eCneyuBaIOMUX MPEEMCTBEHHOCTh H

NEPCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30oBaHus 00yUYaIOTNXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHOM aKTHUBHOCTH, HMCCIEAOBATEIbCKUX YMEHHM, WMHTEpeca K H3YyUEHHUIO
MaTEeMaTHKH;

MOJIBEICHHE OOY4YaroIIMXCd Ha JOCTYIIHOM [IJIi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPY’KAIOIIETO MUPA;

dbopmupoBaHre (PYHKIIMOHAIIBHOW MaTeMaTUYeCKOW T'PAMOTHOCTH: yMEHUS
pacno3HaBaTh MaTE€MaTUYECKUE OOBEKThI B peaJbHBIX JKU3HEHHBIX CUTYyaIusX,
MPUMEHATh OCBOCHHBIC YMEHHUS ISl PEIICHUS TMPAKTHKO-OPUEHTHUPOBAHHBIX 3aJad,
UHTEPIPETUPOBATh TMOJYyUYECHHbIE pE3yJabTaThl W OIICHMBAaTh HMX HA COOTBETCTBUE
MPAKTUYECKON CUTYAIUU.

OcHOBHBIE JMHUM COJAEpPKAaHMS Kypca MaTeMaTuKu B 5-6 Kkjaccax —
apumMeTHyecKkass U reoMeTpuueckas, KOTOpPhIE Pa3BUBAIOTCS MapajUIeNIbHO, KaxKaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJIHAKO, HE HE3aBHCHMO OJ[HA OT JIPYTOM,
a B TGCHOM KOHTAaKTE W B3aUMOJCHCTBUU. Takke B Kypce MaTeMaTHUKHU MPOUCXOIUT
3HAKOMCTBO C dJIEMEHTaMU alIreOpbl U OMUCATEIbHONW CTATUCTUKH.

N3ydyenne apupMeTHUECKOro MaTepHualia HAYMHACTCS CO CHUCTeMaTH3alluh |
Pa3BUTHS 3HAHUW O HATYPAIbHBIX YHCIIAX, OJYYEHHBIX Ha YPOBHE HAYaIHbHOTO OOIIETO
oOpazoBanusi. I[lpu 3TOM COBEpPIICHCTBOBAHHE BBIYUCIUTEIBHOW TEXHUKH U
GbOopMHpOBaHHE HOBBIX TEOPETHMUYECKMX 3HAHWUH  CoUYeTaeTcs C  Pa3BUTHEM
BBIYMCIIUTEILHON KyJIbTYPhl, B YAaCTHOCTH C OOYYEHHMEM MPOCTEUIIUM MpuéMam
MPUKUAJIKA W OICHKH pPE3yJIbTaTOB BBIUMCIACHUN. M3yueHnWe HaTypalbHBIX YHCET
pooHKaeTcs B 6 Kjlacce 3HAKOMCTBOM C HA4adbHBIMU OHATUSMU TEOPUH JIETUMOCTH.
Hayvasio n3ydeHnust OObIKHOBEHHBIX U JECATHUYHBIX IPOOei OTHECEHO K 5 Kiaccy. ITo
TIEPBBINA ATAIT B OCBOCHUH APOOECH, KOTIa MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH HICSIMH,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpO0ei B TIOJHOM 00bEME
MPEAIIECTBYET U3YUEHUIO JECATUUHBIX APOOEH, UTO 11eJ1IeCO00pa3HO C TOUKH 3PECHUS
JIOTUKH W3JI0KCHUS YUCJIOBOW JIMHUM, KOTJIa MpaBUJia JEHCTBUN C JECITUYHBIMU
IpOOSMH MOYKHO OOOCHOBATh YK€ M3BECTHBIMH aJTOPHUTMaMH BBITIOJIHCHUS JICHCTBUI
C OOBIKHOBCHHBIMH APOOSMHU. 3HAKOMCTBO C JCCSITHYHBIMU JIPOOSMH PACIIHPUT
BO3MOYKHOCTH JJISI TIOHUMaHUSI 00YYaIOMUMUCS TIPUKIIAHOTO MPUMEHEHUSI HOBOM
3aMMCH MPU W3YYCHUH JPYTUX TMPEIMETOB M IMPH TPAKTUICCKOM HCIIOIb30BAHHH.
K 6 kimaccy oTHec€H BTOPOIA Tall B U3yYeHUHU APOOEH, T/Ie TPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U MIPEeoOpa3oBaHus qpoOei, OCBOCHHE HOBBIX

BBIYHMCIIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYMCIICHHU, B TOM YUCIIE
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3HAYEHUN BBIPAKEHUN, COAEpKAIIUX M OOBIKHOBEHHBIE, M JECATUYHBIC IpOOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PACCMOTpPEHHE MPUEMOB PEIICHUS 3a/1a4 Ha APOOH.
B Havaine 6 kiacca mpoMCXOAUT 3HAKOMCTBO C MTOHSITHEM IMPOIICHTA.

Oco0EeHHOCTBIO U3YYEHUS TIOJIOKUTEIBHBIX U OTPUIIATEIbHBIX YHCEI SIBIISIETCS TO, YTO
OHHM TaKXe MOTYT pacCMaTpUBAaThCS B HECKOJIBKO 3TaroB. B 6 kiracce B Hauane u3ydeHus
Tembl «IlonoKUTENBHBIE U OTpUIIATENIbHBIC YHCTIa» BhIeseTcs noareMa «Lemnbie uncnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTpUIATEIbHBIMU YHCIAMH U JICUCTBUSIMHU
C TIOJIOKUTEIIbHBIMU U OTPHULIATENIbHBIMU YHCIAMU ITPOMCXOUT HA OCHOBE CO/IEPKATEIBHOIO
M0JIX0/1a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMUTH 00YYarOIIUXCSl MPAKTUYECKH
CO BCEMHM OCHOBHBIMU MOHSATHSIMU TEMbI, B TOM YHCIE€ W C MpPaBUJIAMU 3HAKOB
NP BBITIOJTHEHUH aprU(PMETHUECKUX AeUCTBUIA. V3ydueHue palioHaIbHbIX YMCENl Ha 3TOM He
3aKOHYMTCS, a OyI€T MPOAOIKEHO B Kypce areOpbl / Kiacca.

[Ipu oOyueHUM pelIeHUI0 TEKCTOBBIX 3ajad B 5—6 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémel pemreHus. [Ipu oTpaboTKke BHIUNCIUTETHHBIX HABHIKOB B 5—6
KJIaccax pacCcMaTpUBAIOTCS TEKCTOBBIE 3a/1a4M CJIEIYIOUIMX BUJIOB: 3a]1a4H HA IBUKEHUE,
Ha YacCTH, Ha TIOKYIIKH, Ha padOTy U IPOU3BOAUTENBLHOCTb, HA MPOLICHTHI, HA OTHOILIEHUS
u nponopuuu. OOydarouiecss 3HaKOMSTCS ¢ NpUEMaMHU pelIeHHs 3ajad nepedopom
BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ MH(pOpMAIMEH, NpeacTaBIeHHON B Gopme
TaOJIUI WU JUarpamm.

B nporpamme ydeOHoro kypca «Maremaruka» NpeaycMOTpeHO (HOpMHUpPOBaHHE
IPOIEIEBTUUECKUX alreOpandyeckux MNpeacTaBieHUu. bykBa Kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MAaT€MAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHass CHMBOJMKAa IIMPOKO HCIOJIB3YETCS MPEXKAE BCEro sl 3alUCH OOIIMX
YTBEP)KJAECHUHN U IPEIJI0KEHUI, POPMYII, B HACTHOCTH ISl BBIYUCIICHUS T€OMETPHUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS) YUCIIA.

B nmporpamme yueOHOro kypca «MaTemaTuka» TNpeJCTaBlI€HA HarJsIHas
reOMeTpHsl, HalpaBlieHHAas Ha pa3BUTHE OOPa3HOTO MBIIJICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHus, N300pa3UTENbHBIX YMEHUN. DTO BAXKHBIN ATall B U3yYEHUU T€OMETPUH,
KOTOpPBIA  OCYILECTBISIETCA HAa  HAIJIJHO-NPAKTUYECKOM  ypOBHE,  OINHUPAETCs
Ha HarsIIHO-OOpa3HOe MbllUleHHe oOyvaromuxcs. bonbiias poiab  OTBOAUTCS
NPaKTUYECKOM JEATENBHOCTH, OIBITY, SKCIEPUMEHTY, MOenpoBaHuto. OOyydaroniecs
3HAKOMSITCA C T€OMETPUYECKMMHU (pUrypamu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C UX
OPOCTEUIIUMU KOH(PUTYpalUusMH, YyyaTcsi wH300pakaTh HX Ha HEJIMHOBAHHOM U
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIHe CBOWCTBA. B mporiecce uzydeHus
HarJISIHOM T€OMETPUM 3HAHUS, MOJyYEeHHbIE O0yYaroUMMUCS HAa YPOBHE HAYaJIbHOTO
o01ero 00pa3oBaHmsl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yyeOHOMY IJIaHy B 5—6 Kjaccax M3y4aeTcsi MHTErPUPOBAHHBIN MpeaMeT
«Marematuka», KOTOPbIA BKIIOYAET apU(PMETUUYECKU MaTepuanl W HarjsagHyro
TEOMETPHIO, & TaK¥Ke MPOIEAEBTUUECKHE CBEICHUS U3 alreOpbl, 3J€MEHThI JOTUKH U
HayaJla ONUCATENbHONW CTAaTUCTHUKH.

OO111ee ynco 4acoB, pEKOMEHI0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kimacce — 170 gacos (5 yacos B Hezienio), B 6 kitacce — 170 yacos (5 yacoB B Hesesio).
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COAEPKAHUE OBYYEHUA
5 KVIACC

HarypaJjbHble ync/ia 4 HYJIb

HartypanbHoe umcnmo. Psn Hatypanpabix uncen. Ywmcno 0. UW3oOpaxkenue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPJUHATHOU (YUCTIOBOI) NPSIMOIA.

[lo3unmonHas cucremMa CcyucieHusA. PuMckad Hymepauus Kak [OpHUMED
HETMO3UIMOHHON CUCTEMBI CUUCTIEHUA. [lecaTUUHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATypalbHBIX YHCEJ, CPABHEHUE HATYpPaJbHBIX YHUCEA C HYJEM.
Crnioco0bl cpaBHeHUs. OKPYTJIEHUE HATYPAIbHBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BrlunTanue kak
nercTBrUe, o0paTHOE CIOKEHHIO. YMHOKEHHUE HATypajbHbIX YHCEN, CBOMCTBA HYJS U
CAVHMIIBI TpPU YMHOXKEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KoMmnoHeHThl neicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynabTara apumMeTu4ecKoro
nevictBus. IlepeMecTUTENbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHHUS, paCIpEIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OyKB il 00O3HAUEHHs] HEU3BECTHOIO KOMIIOHEHTA W 3aIlUCU
CBOMCTB apu(METUUECKUX JTCUCTBUH.

JlenuTenu U KpaTHBIE YKCIIA, Pa3JIOKEHUE Ha MHOXUTENU. IIpocTsie U cocTaBHbIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHnp ¢ HaTypaJIbHBIM ITOKa3aTeJIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
CJIaracMblIX.

UucnoBoe BbIpakeHHE. BpIUnCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBIITOJIHEHU JNEUCTBUU. VICIONIB30BaHME NPU BBIYMCICHUAX IIEPEMECTUTEIBHOTO U
COYETATEIHbHOTO CBOMCTB (3aKOHOB) CIIOXKEHHSI M YMHOKEHHUS, PaCHpeaenTeIbHOro
CBOWCTBA YMHOXEHHSI.

Apodu
IIpencraBienne o ApoOU Kak crocoOe 3armucHu 9acTh BeMUUHBL. OOBIKHOBEHHBIS

npobu. IlpaBuibHbIE W HempaBWJIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/ICTaBICHUE
CMEUIaHHOW ApoOM B BUJIE HEMPaBUIBHOM APOOM W BBIJEICHUE LEJIOW YacTU 4ucia
U3 HempaBWwIbHOU JpobOu. M3o0paxenHue ApoOedt TOUYKaMU Ha YUCIOBOM TMPSIMOM.
OcHoBHOe cBoMcTBO ApoOu. Cokpamienue apoOei. IlpuBeneHue ApoOH K HOBOMY
3HameHaTeno. CpaBHEHUE JpoOei.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXKEHHWE W JelieHue aApoOei, B3auMHO-
oOparHble apodu. HaxokaeHne JacTH MeJIoro U IeJIoro 1Mo €ro YacTH.

Hecstuunas 3amuch apoOei. IlpencraBnenue necaTUYHOM JpoOU B BHIE
0ObIKHOBeHHOU. M300pakeHne IECATUYHBIX ApoOed TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0siMU. OKpyTIIeHUE MECATUYHBIX
TpoOeii.
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PenieHue TeKCTOBBIX 3224

Pemenre TEKCTOBBIX 3a7a4 apu(pMETHUSCKUM CrocoOom. Perenue mormueckmx
3ada4. Pemenue 3amad mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmolsib3oBaHmMe
IIpU PEIICHUU 3a/1a49 TaOJUIl U CXEM.

Pemienue 3agau, cogepxaiinx 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTb. EMWHHUIIBI HM3MEpEeHHs: MaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXKIY CAMHUIIAMH U3MEPEHUS
KaK10M BEJINYUHEI.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[Ipencrapiienre TaHHBIX B BUJI€ TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaele npencraBieHus o urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOJI. [IpsAMOi1, OCTpBIA, Tynou
Y Pa3BEPHYTHIN YIJIBL.

JlinHa oOTpe3ka, METPUYECKUE €IUHUIbI JUIMHBL. JlJIMHA JIOMaHO#, HEepUMETp
MHOI'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHHE YIJIOB C IIOMOIIBIO TPAHCIIOPTHPA.

Harnsauele mnpencraBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
OpSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE PUTYP.

N3obOpaxkenne ¢uryp, B TOM 4uciae Ha Kkiaeryatoil Oymare. IloctpoeHue
KOH(pUTypauui U3 yacTel NpsiMoid, OKpY>KHOCTH Ha HEJINHOBAHHOM M KJIeTYaTOi Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIBHUKA, KBAAPATa.

[Tnomans OpsIMOYTOJIbHUKA " MHOT'OyTOJIbHUKOB, COCTABJICHHBIX
U3 MPSMOYTOJLHUKOB, B TOM uuciie (Uryp, m300pakEHHBIX Ha KJIET4aTon Oymare.
EnvHue! namMepenus miomaim.

Harnsnaele mpenctaBieHus O HPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napajuienenunesn, Kky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3eépTku kyOa u napamuienenunena. Coznanue Mojiesield MHOTOIpaHHUKOB (U3 Oymaru,
IPOBOJIOKH, TUIACTHIIMHA U APYTHX MAaTE€PUAIIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuauis nuamMmepenus o0beMa.

6 KJIACC

HarypaJjbHble unciia

ApudmMernueckre AEUCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMH  YHCIIAMHU.
UwucnoBble BBIPAKEHUS, MOPSIOK JNEUCTBHM, MCIOIb30BaHNE CKOOOK. Mcmonp3oBanue
P BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOIO CBOWMCTB CIOXEHHUS U
YMHOXEHUSI, paCIpPEICIUTEIIbBHOTO CBOWCTBA YMHOXEHHUs. OKpyIJieHue HaTypajbHBIX
YHUCEII.

JlenuTenu ¥ KpaTHbIE YKCIia, HAUOOIBIITUN 00N IeTUTEh U HauMEHbIIIee o01ee
KpaTHoe. J|eTMMOCTh CyMMBI M TPOU3BEACHHUS. [[eTeHre ¢ OCTaTKOM.
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Apodn
OObIKHOBEHHas1 JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IapoOei.

CpaBHeHUE W ymnopsijiouuBaHue ApoOeil. Pemienne 3amady Ha HAXOXKICHHE YacTH
OT MEJIOr0 W WLEeJoro mo ero 4vacth. /[poOHoe 4HClIo Kak pe3ysbTar JeleHHS.
[IpencraBienre AECATUYHOM JIpoOU B BHUJIE€ OOBIKHOBEHHON IpoOU M BO3MOKHOCTH
Ipe/CTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJE naecaTHuHOM. JlecsiTuuHbie ApoOH U
METpUYeCKas cuctemMa Mmep. ApupMETHYEeCKHe EHCTBUS M YHUCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

OtHo1uenue. Jlenenrue B JaHHOM OTHoLeHMU. Maciura0d, nponopuus. [Ipumenenue
IIPONIOPLINN NPH PEILICHUH 3a1a4.

[Tondarue npoueHTa. BeruncieHue mporeHTa OT BEIMYMHBI M BEIMYUHBI MO €€
IpPOLEHTY. BbIpakeHHWE TMPOLEHTOB MAECATUYHBIMU JpobOsimu. Pemenue 3amau
Ha MPOIIEHTHI. BbIpa)keHNEe OTHOIICHUS BEJIMYUH B IIPOLICHTAX.

IHoJio:kuUTEIbHBIE U OTPULATEIbHbIE YHCJIA

[TomoxurenbHple W oTpunarenbHble yucha. Llensie uyncna. Mopyne 4wucna,
reoMeTpHrYecKas HHTepIIpeTalis MOIyIIsl ynciia. M3o0paxeHnre yucesn Ha KOOpAMHATHOM
npssMoii. YuciioBele mpomexyTkd. CpaBHeHue uucell. ApudMeTHdecKue IeHCTBUS
C TIOJIOKUTEJIbHBIMUA M OTPULIATEIIbHBIMU YU CIIAMH.

[IpsiMmoyrofibHasi cucTemMa KOOpJAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKH
Ha TUIOCKOCTH, abciycca U opauHata. [loctpoeHne Touek U GUryp Ha KOOpAMHATHOMN
IUIOCKOCTH.

BykBeHHbIE BbIpAKEHUSA

[IpumeHeHne OyKB nJisl 3alMCH MAaTEMATHUYECKUX BBIPAKEHUA W TPEIIOKEHUI.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bByKBEHHBIC BBIPAKEHHS U  YHUCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyINbl MEpUMETpa M IJIOMIAAW NPSIMOYTOJbHUKA, KBaApara, o0bEMa
napajjiesnienunena u Kyoa.

Pelienue TeKCTOBBIX 3a7a4

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3amad. Pemenue 3amauy nepeGbopoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemrenue 3agay, comepxkaimx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYMHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, 1IEHa, KOJIMYE€CTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpeMsl, 00BEM
paboTel. EquHuLIBI U3MEPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KAXK0 BEITNYUHBI.

Pemrenue 3amay, CBsI3aHHBIX C OTHOIICHWEM, MPOMOPIUOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Omenka © TPUKUIKA, OKpyryieHue pesynbTata. CocTaBieHne OyKBEHHBIX
BBIPAKECHUH T10 YCIIOBUIO 3aJ1a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmuI, W jguarpamm. CronOuarbie
JAArpaMMbl: YTEHUE U NTOCTPOEHUE. UTEHUE KPYTrOBBIX JUarpaMm.
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Harasagnas reomerpus

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JqyY, YroJj, JJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anmHOe pacnosnokeHue AByX NPSIMBIX HA IJIOCKOCTH, NapajulelbHbIEC MPSMBIE,
NEPNEHIUKYISIPHBIE MIPsIMbIE. MI3MepeHne pacCTOSIHUI: MEXAY ABYMS TOUKAMH, OT TOUKH
JI0 MPSIMOM, IJIMHA MapILIpyTa Ha KBaJAPATHOU CETKE.

N3mepenre M MOCTPOEHHME YIIOB C [OMOUIBIO TpaHcmoptupa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYNOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeTBIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOIBHUKOB. [ [pAMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, nauaroHaneid. HM3oOpaxeHue
reoMeTpudeckux (Uryp Ha HEIMHOBaHHOM Oymare ¢ HCIOJIb30BAHUEM ILHPKYJIS,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kiaeTyaroi Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmkEénHoe n3mepenue mwiomanad GUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOLIaN KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsiaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: napajliesenunesn, Kyo,
npusMa, nupamua, KOHyc, LMINHID, map U chepa. M300pakeHre IpoCTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHApPA U KOHyca. Co3aHue MoJenen
MPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, mpoOBOJIOKH, IJIACTHIMHA U APYTHX MAaTEPUATIOB).

[Tousatne oO0BEMa, enuHMIBl u3MepeHus o0bEMa. OOBEM MNPSIMOYTOJIHLHOTO
napajienenurnena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIE pE3yNbTaThl OCBOEHHUS NPOrPAMMbI Y4E€OHOTO Kypca K KOHILY
0o0yueHus B 5 KJiacce:

Yuciia 1 BbIYUCTICHUSA

[loHuMaTh U MPaBWIBHO YHOTPEONSTH TEPMHHBI, CBSI3aHHBIE C HATypaJlbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMHU.

CpaBHHBaTh M YIOPSIOYMBATh HAaTypajbHbIE UMCJIA, CPABHMBATh B IPOCTEUIINX
Clly4asix OObIKHOBEHHbIE ApOOH, AeCATUYHBIE APOOH.

COOTHOCUTD TOUKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOM € COOTBETCTBYIOIINM €Ml
YUCJIOM M M300pa)kaTh HaTypalbHbIE YMCIa TOYKAMHU Ha KOOPJIMHATHOW (YUCIOBOM)
IIPSIMOM.

Boinonuate  apudmernyeckue  IEWCTBHSL ¢ HATypajJbHBIMH  YHUCJIaMH,
C OOBIKHOBEHHBIMU JAPOOSMHU B MIPOCTEUIIINX CITydasiX.

BbINonHATE NpOBEPKY, NPUKUIKY PE3YIbTaTa BEIUUCICHUN.

OKpyTasTh HaTypaJIbHbIE YHCIIA.
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PenieHue TeKCTOBBIX 3224

Pemate TekcTOBBIE 3amaud  apuPMETHYECKUM CIIOCOOOM W C  TMOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemiats 3a1aun, comepxaniue 3aBUCMMOCTH, CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTD,
BpeMsl, pacCTOSIHUE, 1IeHa, KOJIMYeCTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKWE 3alUCH, CXEMBbI, TaOIHIIBI, 0003HAYEHHUS TPH PEHICHUU
3a11a4.

[Tonp30BaThCS OCHOBHBIMU E€IMHUIIAMU H3MEPEHUS: IIEHBI, MAacChl, PacCTOSHMUS,
BPEMEHH, CKOPOCTH, BhIpaXKaTh OJTHHU €IMHUIILI BETUYUHBI Uepe3 ApyTHe.

W3Bnekats, aHaIM3UpOBATh, OICHUBATH WH(POPMAIUIO, TMPEICTABICHHYIO
B TabnuIle, Ha CTOJI0OYATON auarpaMMe, MHTEPIPETUPOBATH MPEACTABICHHBIC TaHHEIC,
MCIIOJIb30BaTh JAHHBIE TIPU PEIICHUU 3a/1a4.

Harnsanas reomerpust

[Tonp30BaThCA r€OMETPUUECKUMH NOHATUAMU: TOUKA, IPsIMasi, OTPE30K, JIyd, yIoJ,
MHOTOYTOJIbHUK, OKPY’KHOCTB, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIHX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcrnonbs30BaTh TEPMUHOJIOTHIO, CBSI3aHHYI0 C  yIJIaMH: BEpIIMHA CTOPOHA,
C MHOTOYTI'OJIBHUKaMU: YToJI, BEPIINHA, CTOPOHA, TUArOHAJIb, C OKPYKHOCTBIO: pajuyc,
JTUaMeTp, LIEHTP.

N300paxxaTh U3y4EeHHbIE TEOMETPUYECKHE (PUTYpbl HA HEJTMHOBAHHOW M KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJISI U JIMHEUKHU.

Haxonuth AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOILBIO
JMHENKH, CTPOUTH OTPE3KH 3aJaHHOM JITTMHBL, CTPOUTH OKPYKHOCTH 33JIaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB NPSIMOYIOJIbHHMKA, KBajapara ISl UX
NIOCTPOEHUS, BBIYUCIICHHS IUIOLIAIA U IIEPUMETPA.

Bbluucnsate nepuMeTp W IJIOIAAL  KBajApara, NOpsIMOYTOJbHUKA, (QUryp,
COCTaBJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM YUCie (PUryp, N300pa’kEHHBIX HA KJIETYATOM
Oymare.

[Tonb30BaTbCd OCHOBHBIMH METPUYECKUMHU E€IUHULAMHA H3MEPEHUS JUIMHBI,
IUIOIIAM; BBIPAYKATh OJHU €IMHUIIBI BEITUYMHBI YEPE3 IPYTHE.

Pacno3naBaTe mapamienenunesn, KyO, HCIONIb30BaThb TEPMUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HaXOIUTh U3MEPEHHUS MapajuleNienumena, Kyoa.

Boruncnate 00b€M  Ky0a, mnapauienenumnena 1o 3aJaHHbIM  H3MEPEeHHSIM,
M0JIb30BATHCS EMHUIIAMU U3MEPEHHS 00BEMA.

Pemate HecHOXHbIE 3a7aud  Ha  M3MEPEHUE TIEOMETPUYECKUX  BEIMYMH
B IIPAKTUYECKUX CUTYaLHSIX.
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[IpeameTHBIE pPE3yNbTAaThl OCBOEHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
o0yueHus B 6 kJ1acce:

Yucsia 1 BBIYUCTICHUA

3HaTh W IIOHMMAaTh TEPMUHBI, CBSI3aHHBIC C pAa3IMYHBIMU BUJIAMU 4YHUCEN U
crnocobaMu WX 3amHCH, MEPEeXOaUTh (€CIU 3TO BO3MOXKHO) OT OJHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIOUMBATH LIEJIbIE YK CIIA, OOBIKHOBEHHBIE U IECSTHYHBIE TPOOH,
CPaBHMBATD YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BbINONHATH, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBIL, apU(PMETUUECKHUE TEUCTBUS
C HaTypaJbHBIMU M LEJIBIMU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATHUYHBIMH APOOSIMH,
ITOJIOKATEJIBHBIMU M OTPULIATENIbHBIMU YUCIIaAMU.

BpruuciATs 3HaYEHUs YUCIOBBIX BBIPAKEHWM, BBINOJIHATH NPUKUIAKY U OLICHKY
pe3ysibTaTa BbIUUCICHUM, BBIOJHATh MNPeoOpa3oBaHUsl  YHCIOBBIX  BbIPAKEHUH
Ha OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUN.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I YHCIOM H
n300paxkaTh YMclia TOYKaMU Ha KOOPJIAMHATHON NPSIMOM, HAXOIUTh MOJYJIb YHCTIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKH.

OKpyriTh LEble Yncia U IECATUYHbIE IPO0U, HAXOIUTh MPUOIMKEHUS YUCE.

YucsoBbie M OyKBEeHHbIE BbIPAKEHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCHhIO CTEMCHW YHCIIA,
HaxOJWTh KBaJApaT M KyO 4YHCIA, BBIYHCISATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COJICpIKAIlUX CTETICHH.

[Tonp30BaThCs MpU3HAKAMU JEIUMOCTH, PAacKaJblBaTh HATypajbHbIE YHCIA
Ha MPOCThIE MHOKUTEJIH.

[Tonb3oBaThCa MacITabOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Ucnonb3oBath OykBBI JJisi 00O3HAYEHUS YHWCEN MPU 3alUCH MaTEMAaTHYECKUX
BBIPAKEHUN, COCTAaBJISATbh OYKBEHHBIC BBIpXKEHUS U (HOPMYJIbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPAKCHHUH, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

HaxonuTs HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 32124

PemaTth MHOTOIIIArOBbIE TEKCTOBBIE 3314l apU(PMETHUECKUM CITIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIIEHHWEM, MPOMOPLHUOHAIBHOCTHIO BEJIHYMH,
IPOIEHTaMH, PEIIaTh TPU OCHOBHBIE 3a7]a4i Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, pacCTOSHUE, II€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIHLHOCTb, BpEMs,
o0béma paboThl, HUCHONB3YS apUPMETHUYECKHE JEWUCTBUSA, OLCHKY, NPUKUIKY,
M0JIb30BaThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEIUYHH.

CocTaBisaTh OyKBEHHBIC BBIPAKECHHSI 110 YCIOBHUIO 33 JaH.
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W3Bnekats HHPOpPMALIKIO, TPEACTABIECHHYIO B TA0NUIIAX, HA TMHEWHOM, CTOJI0UaTON
WM  KPYroBOM JuarpaMmax, MHTEpPIPETUPOBATh  IPEJACTABICHHBIE  JAHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PELICHHUM 3a/1ad4.

[IpencrapisaTe wHGOPMAIUIO C TMOMOIIBIO TabJWIl, JUHEHHOW W CTOJIOYATOM
JTAArPaMM.

Harasignas reomerpust

[IpuBoauTh mpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMMEIOIMUX (PopMy
U3YYEHHBIX T€OMETPUUYECKUX TIIOCKUX U MPOCTPAHCTBEHHBIX (UTYD, TPUMEPHI PABHBIX
U CHMMETPUYHBIX (DUTYD.

N300paxxaTh ¢ MOMOIIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4aTol Oymare M3y4deHHbIE IJIOCKHE reoMeTpuueckue (Urypbl U KOH(QUTYpaIuH,
CUMMETPUYHBIE (PUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMHU TMOHATHSIMHU: PABEHCTBO (UTYp, CHUMMETPUS,
MCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CUMMETPHUEW: OCb CHMMETPHUH, LEHTP
CUMMETpPUHU.

HaxoauTe BeIMUYMHBI YTIIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aIaHHON BEJIMYMHBI, IOJb30BAaThCA NPU PEUICHUM 3a1ad TpagyCHOM MEpOMl YIJIOB,
pacro3HaBaTh HAa YEPTE)KAX OCTPBINA, IPSAMOM, pa3BEPHYTHIM U TYIION YIJIBL.

BbluucnaTe  JUIMHY —JIOMAHOM, TIEPUMETP MHOTOYTOJIbHHKA, MOJIb30BAThCSA
€AVHUIIAMU W3MEPEHMS UIMHBI, BbIpaXaTb OJHM E€IMHMIBI U3MEPEHUS [UIMHBI Yepes
Jpyrue.

HaxonnuTtb, HCIONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHHS: MEXAY IBYMS
TOYKaMH, OT TOUKH /10 IPSIMOM, UTMHY IYTHU Ha KBAJAPATHOMN CETKE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pa3OueHne Ha  NOPSIMOYTOJbHUKH, Ha  paBHble  (Urypbl,  JIOCTpanBaHUE
J0 TMPSAMOYTOJIbHUKA, IMOJb30BAThCS OCHOBHBIMM €IMHHMIIAMH HM3MEPEHUS IUIOLIAIH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YEPE3 IPYTHUE.

Pacrio3naBaTh Ha MOJENAX M M300pAKEHUSAX MNHUPAMUAY, KOHYC, LMJIMHAP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpo, FPpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTs Ha KleT4aTol OyMare mpsiMOYTOJIbHBIN Mapasuiesenumne].

Bbruucisate 00bEM  MPSMOYroNbHOTO Mapajuiefienunena, Ky0a, IMOoJb30BaThCs
OCHOBHBIMM €TUHUIIAMH U3MEPEHUs1 00BbEMA;

Pemate HecNOXHBIE 3aJadyd  Ha HaXO0XKACHUE TIE€OMETPUYECKUX BEIUYHH
B IIPAKTUYECKUX CUTYaLHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB COZIEpKaHUE
HatypanbHble unca. 43 Jecatuunas YuraTth, 3alIUCHIBATDH, CPABHUBATDH HATYPAJIbHBIC YHCIIA;

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CUUCIICHUS.
Psn mHaTypanpHbIX
qucell.
HarypanbHbli psz.
Yucno 0.
HatypanbeHble yncna
Ha KOOPAWHATHOU
MPSAMOM.
CpaBHeHue,
OKpPYIJICHHE

HaTypaJIbHBIX YHACEIL.

Apupmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yrciiamu. CBoucTBa
HYJISI IPY CJIOKEHUH
U YMHOEHUH,
CBOMCTBA €IUHHIIBI
MIPU YMHOKEHUHU.

NpeaIaraTb U 00CyKIaTh COCOOBI YIIOPSIOUNBAHUS YNCEIL.
HN300paxaTh KOOPIAMHATHYIO NPSIMYIO, 0TMEYaTh YUCIa
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBathb cBoiicTBa HATypallbHOTO psifa, uncen 0 u 1
MIPY CJIIO)KEHUU U YMHOKEHUH.

Hcnounb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoInoiHATHL apupMeTnyecKue 1eiiCTBUS C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh TPOU3BEICHUE B BUJE CTENICHU, YUTATh
CTEIECHH, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKAa3aTellb), BLIYMCASTh 3HAYEHHUS CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAXKEHUI, MPeAJIaraTb 1 IPUMEHATh NPUEMBbI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NpH BHIYUCICHUSAX [IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUSI,
pacnpenenuTENIbHOE CBOMCTBO YMHOXKEHUS;, (POPMYJIMPOBATH
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IIepemectuTenpHOE
Y COYETATEIbHOE
CBOMCTBA CJIOKEHUS
1 YMHOKEHUSI,
pacnpeieUTeIbHOE
CBOKMCTBO
YMHOXEHHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIoKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJIbHbIM
MOKa3aTeJIeM.
YHucnoseie
BBIPKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aJ71a4 Ha BCE
apupMeTHIECKUE

U IPUMEHATH NMPaBUJIA TPeoOPa30BaHUS YUCITOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JACHCTBUM.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHS U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUA.
D®opMyJIHPOBATH ONPeIeJIeHUs JICIIUTENS U KPAaTHOTO,
HA3BIBATh JICTTUTEIU U KPATHBIC YUCTIA; PACIIO3HABAThH
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O HAaTypaJbHbIX YHCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IOMOUIBIO CBSI30K «H», KU, «ECIHU. .., TO... ).

Pemath TekcTOBBIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
UCIO0JIb30BATh 3aBUCMMOCTH MEXIY BEJIMUUHAMHU (CKOPOCTb,
BpEMsl, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIC
JTaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaeaupoBaThb X0 PEHICHHS 33/1a4M C TOMOIIBIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dUpaTh, OLEHUBATH PA3IMYHBIE PELICHUS,
3aMKCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHMBaTh NOJYYEHHBIN pPE3yJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSI OTBET HA
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLIHOKH.

PemaTp 3a1aun ¢ moMOILbIO IEpedopa BCEX BO3ZMOKHBIX
BapUaHTOB.

3HAKOMUTBCS € MCTOPHEN PAa3BUTHS apU(PMETUKA

Harnsannas reomerpus.
JIvHUYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenue 1vHbI
OTpEe3Ka,
METPUYECKHUE
€IMHUILIBI
WU3MEPEHUS JIJTUHBI.

OKpyX HOCTb U KpYT.

IIpakTnueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIbIL.
N3mepenue yrios.

Pacno3naBaTthb Ha yepTexkax, pUCyHKaX, ONMUCHIBATD,
UCIIOJIb3Ys TEPMHUHOJIOTHIO, U H300PakKATh C TTIOMOIIIBIO
4epTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
YTOJ1, IOMaHY10, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (HopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK MHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJIaHHOW JUTUHBI, YTOJI,
3aITaHHOU BEJIMYUHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JITaHHOTO pajuyca.
N3006paxath KOHPUTYpAITUU TEOMETPUIECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJIMHOBAHHOU U
KJIeT4YaToM Oymare; npeajiaratb, ONMCbIBATH U 00CYK1ATh
CIoco0bl, AJITOPUTMbI TIOCTPOCHHS.

Pacno3naBaTh ¥ n300paxkaTh Ha HETMHOBAHHOU U
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[IpaxkTnueckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOW Oymare NpsMou, OCTPBIH, TYHOW, pa3BEPHYTHIN
YTJIbl; CPABHUBATDH YIJIbIL.

BbI14ucJIATH IMHBI OTPE3KOB, JOMaHBIX.

IToHuMaTh U MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBMCHMOCTH MEKy €AMHULAMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B Pa3JIMYHBIX €IHMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUTypaluu, UCIOJIb3Ys
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Hpo6s. [IpaBuiibHbIE
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0Ob. YMHOKEHHE
U JICIICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Pemenne TeKCTOBBIX
3aJ1a4, COJep KaIluX
npoou. OCHOBHBIE

MopeanpoBaTthb B rpadUuecKoi, IpeIMETHON opMme,

C IIOMOIIIBIO KOMITBIOTEPA IOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YuraTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxath 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAWHATHOM IIPSIMOU; UCII0JIb30BAaTh KOOPIMHATHYIO
NpsMYIO JJI CPaBHEHHUS IPOOEH.

DO opMyIHPOBATH, 3aIIUCHIBATH € IOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH IpoOH; MCIOJIB30BATh OCHOBHOE
CBOMCTBO JIpo0OHU JUIsl COKpaIleHus: JpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJIETISTH 1IETYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOM Apo0u.
BoinoHATH apudmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMH JIpOOSMH; MIPUMEHSATH CBOMCTBA
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3a/1ayu Ha IpoOHu.
[IpumeneHue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apu(PpMETHICCKUX TEHCTBUN TS paIliOHATA3AIUN
BBIYHCIICHUN.
BoINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUN;

npeniaraTb M NPUMEHSATh NPUEMbI IPOBEPKHU BHIYUCIICHHI.

IIpoBoauTH HCC/IEI0BAHMS CBOWCTB IpOOEH, ONMUPasch

Ha YKCIIOBbIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUI.

Pemats TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC IaHHbIC, U
3a71a4M Ha HaXOXKJICHHUE YaCTH LIEJIOT0 U LEJIO0TO I10 €ro 4acTH;
BbISIBJISITh UX CXOJICTBA M Pa3JIM4usl.

MopaeaupoBarhb X0/ PELICHUS 3a1a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbIC PEIICHHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3a/a4.

Kpurnyecku oueHUBaTh MOJyYEHHBIA PE3YJIbTAT,
OCYILECTBIISITH CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OLTHOKHU.
3HAKOMUTBCS € UCTOPHEN Pa3BUTHS apuPMETHKA

Harnsgnas reomerpus.
MHOrOyroinbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
[TpakTnueckas

OnucbiBaTh, MCNOJIB3YSI TEPMUHOJIOTHIO, H300PAKATH

C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKHU.

I[IpuBoauThL NpUMepbI OOBEKTOB PEATBHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, IPSMOYTOIbHUKA, KBaIpaTa,
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pabota
«IlocTpoenune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroJyibHUK.
IImomane n
TIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpPEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEUHBIE PA3MEPBI.
BerucJasTh: NepuMeTp TPEYroJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajaparT u
MPSAAMOYTOJIBHUK C 3aIaHHBIMU JUIMHAMU CTOPOH.
HcciienoBaths cBOMCTBA NIPAMOYIOJIBHUKA, KBaJApaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJECIINPOBAHNUS;
CpPaBHUBATh CBOMCTBA KBAApaTa U NPSIMOYIOJIbHUKA.
KoncrpynpoBath MaTeMaTH4eCcKHUE NMPEIT0KECHUA

C MIOMOIIIBIO CBS30K «HEKOTOPBINY», «11000i1». Pacmo3naBarth
VCTHHHBIE U JIOKHBIE BBICKA3bIBAHUSI O MHOIOYT'OJIbHUKAX,
NPUBOJNTH NPUMEPBI U KOHTPIPUMEDHI.

HccienoBars 3aBUCMMOCTD ILIOIIAAN KBAIPaTa OT JJIMHBI
€ro CTOPOHBL.

Hcnoab30BaTh CBOMCTBA KBAJIPATHOM CETKU JJIs1 HOCTPOECHUS
¢buryp; pazdouBaTh IPSIMOYTOJIBHUK HA KBAJPATHI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAJIPaTOB U
IPSIMOYTOJIBHUKOB U HAaXOAUTh UX IUIOIA/b, pa30uBaTh
(Gurypsl Ha PSMOYTOJILHUKY U KBaJAPAThl U HAXOAUTh UX
IJI0IA/b.

BreipaxkaTh BEIMUNHY IUIOMAAU B PA3JIMYHBIX €INHUALIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATH U
HCIO0JIb30BATH 3ABUCHMOCTH MEXIy METPUYECKUMU
€AUHULIAMU U3MEPEHHUS TUIOILA/IN.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIAN U
nepUMeTpa B MPAKTHUECKUX CUTyanusiX. Pemars 3agauu

U3 peaabHON )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3Tu4HbIe
CIoco0bI penieHus 3aaau

Jlecatuunbie 1poOu

38

JlecsTU4Has 3aluCh
npo0Oeitl. CpaBHEeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TeKkCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha 1poou

IIpeacTaBiasiTh IECATHYHYIO APOOB B BUI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JCCITUIHBIC APOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOPSAIOYUBAHUS JECATUUHBIX APOOEH.

N300paxarth necaTuyHble JpOOM TOYKAMHU Ha KOOPJIMHATHON
IIPSIMOM.

BoISIBASTH CX0/JCTBA U PA3JIHY U PABII apUPMETUIECKUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
TpoOsiMU, OOBSICHATD HX.

BoimoansaTh apupMeTnyeckue J1eHCTBUS C JeCATUYHBIMU
IpOo0sSIMU; BHINMOJHATH NPUKHUIKY U OLEHKY pe3yibTaTa
BBIYHCIICHUU.

I[IpumeHsATH cBOCTBA apuPMETHIECKUX JEHCTBUN

JUISL palliOHAIU3alU BEIYUCIICHU.

I[IpuMeHATH NPAaBUJIO OKPYIJIEHHUS JCCITHUYHBIX APOOCH.
IIpoBoauTH MCCJIeI0BAHMSI CBOMCTB JCCATUYHBIX JIPOOCH,
ONMHPAsACh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE

C MOMOIIIbIO KOMITBIOTEPA), BHIIBUTATh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 1po0sX, MPUBOAUTH PUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BHICKa3bIBAHUU.
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PemaThb TeKCTOBBIE 3a]1a4H, COAEpKALIUE IPOOHBIE TAHHbBIE, U
Ha HAaXOXKICHUE YaCTU LEJIO0r0 U LIEJIOr0 110 €ro 4acTy;
BBIABJISITH HX CXOACTBA U PA3JIHYHS.

MopeanpoBaTh X0/ peLIECHUS 3a1a4M C IOMOILBIO PUCYHKA,
cxeMbl, Tabiuiel. [IpuBoanTH, pa30MpaTh, OLICHUBATH
pa3IuYHbIC PEIICHHUS], 3aIIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OmnepupoBarh 1pOOHBIMU YUCIIAMH B PEAJIBHBIX KU3HEHHBIX
CUTYaLHSIX.

Kpuruyecku oneHMBaTh ITOJTYYECHHBIN PE3YIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBHE YCIIOBHIO, HAXOJAUTH OIINOKHU.
3HAKOMUTBCS € MCTOPHEN PAa3BUTHS apU(PMETUKA

Harmnsianas reometpus.
Tena u purypsi
B MPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxkenue
MHOT'OTPaHHHKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTOnBHBIN
napasuielienunes,
Ky0. Pa3BépTku kyOa
U Napajuiesienunesa.
[TpakTnueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3naBaTh Ha YyepTeKaxX, pUCYHKAX, B OKPYKAKOIIEM
MHpe MIPSIMOYTOJIbHBIN TIapaJlieienunes, Kyo,
MHOTOI'PAaHHHKH, ONIMCBIBATh, HCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

IIpuBoauTH NpUMeEPHI 0OBEKTOB PEAILHOTO MUPA, UMEIOLIUX
dbopMy MHOTOTPaHHHKA, TPSIMOYTOJIBLHOTO NapaljIe/IeuIe 1a,
KyOa.

MN300pazkaTh Ky0 Ha KjIeT4aTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, MPSIMOYTOIHHOTO
napajuie’enunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaTb KyO U napasiesienune]
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJICJIUPOBAHUSI.
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PSIMOYTOJIBHOTO
napasuleienuneaa

HaxoauTs n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00bEM Ky0a, MPsMOYTOJIBHOTO Napajliesenuea;
HCCJIeA0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Ha0uronath 1 NpoBOAUTH AHAJOTMH MEXK]Ty OHATHIMHU
woniaau 1 00bEMa, NepuMeTpa U MIomaad IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHHMSI

O MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMSA U OTPULIAHUS BBICKA3bIBAHUM.
Pemiats 3aga4m U3 peanbHOMN )KU3HA

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHSATHUH
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHUS BBIPAXKEHUHN, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
BBITIOJTHATH MPEe0Opa30BaHUs YUCET.

Bri0upaTh ciioco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JCHUCTBUIN

JUISL pallMOHAIU3alH BEIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BBIIOJHIEMBIX ICHCTBUHN 1
CaMOIIPOBEPKY PE3YyJIbTaTa BHIYMCICHUMN.

PemiaTh 3agaumn U3 peanbHON )XKU3HU, IPUMEHSATH
MaTeMaTHyecKue 3HAHUS JJIsl pEIICHUs 3a/1a4 U3 APYTrux
y4eOHBIX MTPEAMETOB.

Pemarts 3agaun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIoCco0bI PEIICHHS 33]]a4, BHIOMPATH PAllHOHAJIbHbBIN
Crocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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6 KJIACC
HanmenoBanue paznena |Kommuectso OcHoOBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnbl) Kypca 4acoB coepKaHue

HatypanbHble uncna 30 Apudmernyeckue BoinosnsaTs apudmerndeckne qeiicTBUS C MHOTO3HAYHBIMU
NEUCTBUS HaTypaJbHBIMU YUCJIaMHU, HAXOJAUTh 3HAYEHUS YHUCIIOBBIX
C MHOTO3HAYHBIMU BBIPOKEHHI CO CKOOKaMU 1 0€3 CKOOOK; BBIYMCJISITh
HATypaJbHBIMU 3HAYEHMS BbIPAKEHUHN, COJIEPKAIUX CTEIICHHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIpAXKEHUS, BBIPAKEHU, MPUMEHSATh NPUEMBbI IPOBEPKH pE3yibTaTa.
NOPSIAOK ACHCTBHIA, Hcnoab30BaTh NPU BIYUCTEHUSIX IEPEMECTUTEIBLHOE U
HCIIOJIb30BaHUE COYETATEIBHOE CBOMCTBA CIOKEHUS U YMHOKEHHS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIe
Yypca; HauOOJIbIINI
OOIIMH JeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoE.

J1enuMoCTh CyMMBI U
MIPOU3BEICHMUSI.
Henenue

C OCTaTKOM.
Pemmenune TeKCTOBBIX
3a7a4

pacnpeeuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JICUCTBUM.
HccnenoBath 4ynciIOBble 3aKOHOMEPHOCTH, IPOBOUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUINoTe3bl.

®opMyJIMpPOBATH ONpeAeeHHs ICTUTENS U KPaTHOTO,
HanOOJIBIIIEro O0IIEro MEIUTEN U HAMMEHBIIIETO 00IIIero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCTIOIh30BaTh ITU
MOHSITHS NPU PELICHUHU 3a/1a4.

I[IpuMeHATH aJITOPUTMBI BEIYKMCIICHNS HAaUOOJIBIIEr0 OOLIEro
JICUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM Pa3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
HccaenoBaTh yclioBus ASIUMOCTH Ha 4 1 6.

HUccaenoBatp, 00cyx1aTh, GOPpMYyTUPOBATH U
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000CHOBBIBATb BbIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOIO YUCET.

HcciienoBath CBOCTBA IETMMOCTA CYMMBI M IIPOU3BEICHUS
quced.

IIpuBoAUTH NPUMeEPHI YHCE C 3aJaHHBIMU CBOMCTBAMH,
Pacno3HaBaTh BEPHbIE H HEBEPHbIE YTBEPKICHUS

O CBOMCTBAx YHCEJI, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS
C IOMOILBK KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IIOMOILBIO CBSA30K «W», «KUJIN», KECIH. .., TO...».

PemiaTh TeKCTOBBIE 3a1a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(hMETHUECKUM CIIOCOOOM, UCTIONB30BATh
nepedbop BCceX BO3MOXKHBIX BAPHAHTOB.

MoaeaunpoBarb X0/ peIIEHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIHI.

IIpuBoauTh, pa3douparb, OLEHUBATH PA3IMYHBIC PEIICHUS,
3allMCH PEIIEHUI TEKCTOBBIX 33/1a4.

Kpurnyecku oueHUBaTh ITOJYYEHHBIN PE3YJIbTAT, HAXOAUTh
OIHMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIEe HA TIOCKOCTH

[lepnenauKyIsipHbIE
MpsIMBIE.
[TapannensHbie
IPSIMBIE.
Paccrosnue mexny

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYATOM Oymare JiBe epeceKaroImecs
MpsIMbIE, JIBE MTapaJUICIIbHBIE PSAMBIE, CTPOUTH MPSAMYIO,
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JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA MapuipyTa

Ha KBaJpaTHOU CETKE

MIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTh NpUMepPHI NapPALIETBHOCTU U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napasuiesibHble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH
C IMapaJuIEIIbHBIMU, IEPIICHIUKYIIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHME MEXIY ABYMsI TOUKAMH, OT TOYKH
JI0 TIPSAMOM, ITMHY ITyTH HAa KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS IU(PPOBHIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue Apooei.
CpaBHeHue u
yIOPSITIOYNBAHUE
TpOOeii.
Hecstuunbie qpodu
U MeTpUYecKas
cucTeMa Mep.
Apudmernyeckue
JICUCTBUSA

¢ OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JPOOSIMHU.
OTHol1IeHUE.
Jlenenue B J7aHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0H, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIE IECSITUUHBIX, MCIO0Jb30BATh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOIB30BaTH JIECSITUYHBIC
JIpoOu TIpH TIpeoOpa30BaHUM BETUYUH B METPUUECKOM
CUCTEME MeED.

BoinosHaTh apudgmMeTnyeckue aeicTBus

C OOBIKHOBEHHBIMU U JCCATUYHBIMU JIPOOSIMHU.

BouIuucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
OOBIKHOBEHHBIE U IECATHYHBIC IPOOU, BBHITIOHSTH
npeodpazoBaHust 1pooeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuU(PMETUUCCKUX ISUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBiasiTh OTHOIIEHHUS U IPONOPIINH, HAXOAUTH
OTHOIIIEHUE BEJIUYUH, ICJIUTh BEIUUNHY B JAHHOM
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OTHOUICHHH.
Macira0,
IPONOPLHSL.
[TonsATHE MpoOLIEHTA.
Brruncnenue
IPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemienne TekcTOBBIX
3a7a4, CoOAEepKaIuX
IpOOU ¥ MPOLEHTHI.
[IpakTnueckas
pabota «OTHOIIECHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOUIIECHHH.
Haxoauth 3KkCIepUMEHTAJILHBIM IIYTEM OTHOUIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1uaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUYHH,
HAXOJAUTb MacIITa0 IIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATD, UTO TAKOE MPOLIEHT, YHOTPEOIATh 000POTHI peUuun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOILICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
Bb1uncasiTh MPOLEHT OT YKCIIA U YKUCJIO MO €r0 NPOLIEHTY.
Oxpyrasth 1poOU U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS
YUCElL.

Pemats 3aga4m Ha 4aCcTH, IPOLEHTHI, IPOIIOPIUH,

Ha HaXO0XJeHHUE IPoOu (TPOIEHTA) OT BEJIUUYUHBI U BEJIMUMUHBI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIMYMHA OT Apyrou. IlpuBoauTs,
pa3dupaTh, OLEHUBATH PA3JIMYHBIE PEIICHNUS, 3aMUCU
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs nHGOpMALUIO U3 TAOJIUIl U TUATPAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHEIE,

OTIpeIeNISITh HAanOOoJIbIIee M HAMMEHbBIIIEE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETPHSI.

Pacno3naBaTh Ha yepTeKax U N300pAKEHUAX, H300pakKATh
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHyt0, TPEYTrOJIbHUK, MPSIMOYTOJIbHUK,
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[TocTtpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPU.
CummeTtpus

B IPOCTPAHCTBE

OKpPY>KHOCTb), CHAMMETPUYHYIO JAHHON OTHOCUTEIHHO
MPSIMOU, TOYKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSIMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpaIMH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIE C MOMOIIBIO HU(POBBIX PECYPCOB.

HccaenoBath cBOWCTBA U3YUYEHHBIX QUTYD, CBA3AHHbBIE

C CUMMETpPHEH, UCIIOJIb3YSl SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATDH, ONIPOBEPraTh C IOMOUIbIO KOHTPIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Ipumenenue OykB
JUTSL 3aIACH
MaTEMaTUYECKNUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBeHnHbie
BBIPAKEHUS U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXOXKJECHUE
HEU3BECTHOTO

Hcnoab3oBaTh 0YKBBI /17151 0003HAYEHUS YUCEIN, TIPU 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS MO YCIOBUIO 33]1a4HU.

HccienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh OYKBBI JIsl UX 3AIKCH.

BouIuucasiTh 4iCiIOBOE 3HaUeHUE OYKBEHHOT'O BBIPAYKEHUS
MIPU 3aIaHHBIX 3HAYEHUSAX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOLIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIUHBI OKPY>KHOCTH, TIIOIIA N
Kpyra; BbINOJHATH BLIYUCIEHUS 110 3TUM (PopMyIiam.
CocTaBasth popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOMMOCTh; TPOU3BOIUTEILHOCTD, BpeMsl, 00bEM
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KOMITOHEHTA. paboThI; BBEIOIHATH BBIYUCIICHHUS IO 3TUM (OopMyJiaM.
DopMyIIbl HaxoauTh HEU3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUSI
Harnsgaas reomerpust. 14 YeTpIpEXyTOJIbHUK, M300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTO Oymare
@urypsl Ha INIOCKOCTH IpUMEPHI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Bunel
TPEYTrOJIbHUKOB.
[Tepumerp
MHOT'OYTOJIbHUKA.
[Tnowmane ¢urypsl.
DopMyIsl
IIEpUMETpA U
IJI0ILAIN
IPSIMOYTOJIbHUKA.
[Tpubnuxénnoe
VU3MEPEHUE IUIOIIAIN
duryp.
[IpakTnueckas

CTOPOHAMHU, NPSMBIMH YTJIAMHU U JIp., PABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarars U 00CyKa1aTh CoCoObI,
AJITOPUTMBI [TIOCTPOCHUS.

HccnenoBarth, UCIONb3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJEIUPOBAHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBAIpaTa,
pa30uBaTh Ha TpeyrojibHUKU. O00CHOBBIBATH, ONIPOBEPraTh
C IIOMOILBIO KOHTPIIPUMEPOB YTBEPKICHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHBIEC U
HEBEPHBIC YTBEPKICHMUS.

HN3mepsATH M CTPOUTH C ITOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YIJIbI;
pacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIEC YIVIBL.
Pacno3naBartp, n300pakaThb OCTPOYTOJIbHBIN, IPSMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BuI4ucasiTh IEPUMETP MHOTOYTOJIbHUKA, TUIOIIA/Ib
MHOTOYT'OJIbHUKA pa30MeHueM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE €TUHUIIBI
M3MEpPEHUS IJTMHBI U TUIOIIAIN.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJITUH U
TJIOMIAICH Ha KiIleT4aTol Oymare, mpuOIMmKEHHOE U3MEpPEHNE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAu Kpyra

[lonoxxurtenbHbIC U

OTPHULATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayns yucna,
reoMeTpudecKas
HHTEpIIpeTalus
MonyJisi. UnclioBbie
MIPOMEXYTKHU.
[TonoxxurenbHbIC U
OTpHUIIaTEIbHBIC
yucna. CpaBHEHUE
TIOJIOKUTEIBHBIX U
OTpHUIIATEIbHBIX
YHCe.
Apudmernyeckue
JICUCTBUS

C TOJIOXKUTEIIbHBIMH
U OTpHUIlATEIbHBIMHU
YHCIIaMH.

Penienne T€KCTOBBIX
3a7a4

IIpuBOAMTH NPUMEPHbI UCTIOJIH30BAaHUS B peaIbHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJ0KUTEIIbHBIE U
OTPULATEIIBHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YHUCIia; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIMPOBATH NMPABWJIA BBIUYUCIIEHUS C ITOJIOKUTEITbHBIMU
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYECHUS
YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX IEUCTBUA

C TIOJIOKHUTEIBLHBIMU U OTPULIATEIILHBIMU YHCJIAMH.
IIpuMeHATH CBOCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM U MPOU3BEICHUIM
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[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cUCTeMa KOOPJAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
abcuucca u
OpJMHAaTa.
Cron6uaTsie U
KPYTOBBIC
JuarpamMmMel.
[IpakTnueckas
pabora «IlocTpoenue
JUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

O0BbSACHATH U WIKCTPUPOBATH MOHATHE ITPSIMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT HA IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI O 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI04YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTaBICHHYIO B Ta0JIWIIaX, HA AUArpaMMax JIJIs PEIICHUS
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEaJIbHON KU3HU

IIPECTaBICHHbIE

B Ta0IUIIAX U

Ha rarpaMmax
Harnsgnas reomerpusi. [IpsAMOyTOJIBHBIM Pacno3naBaTth Ha yepTekax, pUCyHKax, ONMCHIBATH
@urypsl B IpOCTPAHCTBE napajuielIeIunen, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300paMkaTh UX

KyO, mpu3ma,
nUpaMua, KOHyC,
WIMHJP, I1ap U
cthepa.
N3o0paxenue

OT pyKH{, MOJIeJINPOBATH U3 OyMaru, iacTUiInHa, MPOBOJIOKU
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPY>KAIOIIETO MUPA,
uMeronX (OpMbI HA3BaHHBIX TeJl.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEPUIMHA, pEOPO, TPaHb,
OCHOBAaHMeE, BbICOTA, PAANYC U JUAMETP, pa3BEPTKa.

35



denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
IUWJIMH]IpAa U KOHYCA.
[IpakTrueckas
pabota «Co3nanue
Moeen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;

€ IMHUITBI N3MEPCHHSI
o0BéMa. O0bEM
MIPSMOYTOJIBHOTO
napaiyiesienurnena,
Ky0a, popMyiibl
00bEMa

N3yuaTth, UCNONB3YS SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBA HAa3BAaHHBIX TEJ, BHISIBJISATH CX0JCTBA U
Pa3JIMYUsL: MKy MUPAMUION U IPU3MOI; MEXKTY
UIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBaTth pa3BEPTKH NMapaienenunena, Kyoa, mpusMsl,
MUpPAMUJIBI, KOHYCA, IIIMHAPA; KOHCTPYHPOBATD JTAHHBIC
Tena U3 pa3BEéPTOK, CO37aBaTh UX MOJIEIIH.

Co3aaBaTh MoJ1eJIM TPOCTPAHCTBEHHBIX (uUryp (u3 Oymary,
IIPOBOJIOKH, TUIACTUIIMHA U Jp.)

N3mepsaTH HA MoAesAX: JUIMHBI pEOEP MHOTOI'PaHHUKOB,
JMaMeTp Imapa.

BeiBoauths gopmyiry 00bEMa IPSIMOYTOJIBHOTO
napajuiesenunena.

BoruncasaTts no gpopmysam: 00bEM MPSIMOYTOIbHOTO
napajuienenunena, Kyoa; uCrojib30BaTh €AMHULIBI U3MEPEHUS
00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajuIeNIeUIeI0B; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEeHue, 0600IICHNE,
CHCTEMaTH3aLUs

20

[ToBTOpEeHue
OCHOBHBIX MOHSATUH
¥ METOJIOB KyPCOB 5
1 6 KJIaCcCOB,
0000111eHNE U
CHCTEMAaTH3aI1s
3HAHUHU

BbI4UCJIATh 3HAYCHUS BBIPAXKEHHUH, COJIEpIKAITUX
HATypaJIbHbIE, LIEJIbIE, ITOJIOKUTEIIBHBIE U OTPULIATEILHBIC
qucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU, BBITIOJIHSITh
npeoOpa30BaHUs YMCEI U BBIPAKCHUH.

Bri0upaTth cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSTH CBOIcTBAa apu(METUYECKUX ACHCTBUI

JUISL pallMOHAIM3alH BEIYMCIICHHM.
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Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHUSA JIJIsl pEIICHUs 3a/1a4 U3 APYTUX
MPEMETOB.

PemaTh 3a1a4uu pa3HbIMHM CIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCO0OBI PEIICHUS 3a1a4H.

OcyumecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBHI U
CaMOITPOBEPKY Pe3yJibTaTa BEIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170
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DOEJEPAJIBHASI PABOYAS ITPOIT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIITMCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa 00ecreYnBaeT M3y4YeHUE APYTUX AUCHHUIUINH, KaK €CTECTBEHHO-HAY4YHOTrO, TaK U
TYMaHUTAPHOTO IUKJIOB, €€ OCBOECHUE HEOOXOAMMO ISl TIPOJOJDKEHUS 00pa30oBaHUs U
B I[OBCEJHEBHOM XW3HHU. Pa3zBurne y oOydarommxcs HAay4YHBIX MPEACTABICHUM
0 TIPOMCXOXKIEHUU W CYIIHOCTH ainreOpamdecKkux aOCTpakKIuii, Croco0e OTpaKeHUs
MaTeMaTUYeCKOW HAyKOW SIBIIGHMM M TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJACIMPOBAHUSI B HAYYHOM MO3HAHUMU U B MPAKTUKE CIIOCOOCTBYET
GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4e€CTB MBIIUICHUS, HEOOXOAUMBIX
JUTS a[laliTallid B COBpEMEHHOM Ii(ppoBoM ob1iecTBe. M3yueHue anredpsl odecreunBaeT
pa3BUTHE yMEHHUSI HaOJ0/1aTh, CpPaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL M BBIBOJBI, (QOpMyIUpoBaTh yTBepxkAcHUA. (OCBOeHHE Kypca anreOpbl
o0ecrieunBaeT pa3BUTUE JIOTUYECKOTO MBIIIICHUS OOYYaloIIMXCS: OHU HCIOIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE paCCyXIeHUsA, OO0O0OIIEHNE U KOHKPETHU3AIHUIO,
abcTparupoBanue u ananoruto. O0yuyeHue anredpe npeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSTENIbHOU JIESTEILHOCTH O0YYarOUIUXCs, TTO3TOMY CAMOCTOSITEILHOE PElICHUE
3a/1a4 SBJISETCS pealu3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpyktype mporpammbl yueOHOro Kypca «AnreOpa» i OCHOBHOI'O OOIIETo
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIbHO-METOJUYECKUE JIUHUMU:
«Hucna u BBIYUCIICHU», « AIreOpaniecKue BEIpaXEHU», « Y paBHEHUS U HEPAaBEHCTBAY,
«Dyuknuny. Kaxngas w3 3THUX COAEPKATEIbHO-METOJIUYECKUX JIMHUNW pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJCUCTBYS C IPYTUMH €r0 JIMHUSIMHU.
B xozne uzydyenus: yueOHOTO Kypca 00yqaronuMcs MPUXOIUTCS JJIOTUYECKU PACCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W € 3TUM B mOporpammy
y4e0HOTO Kypca «Ayredpa» BKIIOYEHBI HEKOTOPBHIE OCHOBBI JIOTHKH, MPEICTABICHHbBIC
BO BCEX OCHOBHBIX pa3jeliax MaTeMaTUYeCKOro 0oO0pa3oBaHUS U CIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYalOUMMHUCA OCHOB YHHBEPCAIBHOTO MAaTEMAaTHYE€CKOTO  S3bIKA.
ConepkaTeIbHON U CTPYKTYPHOM 0COOCHHOCTBIO YUECOHOTO Kypca « ANredpay sBiseTcs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve muHUN «YucCia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAJIbHEHIIEro
U3YYCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO
MBIIICHUs, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  aNTOPUTMaMHU, a Takke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTne MmoHATHS O YWCIEe HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS CBS3aHO
C palMOHAILHBIMU U HPPAIMOHAIBHBIMU 4YUCIaMH, (OPMHUPOBAHUEM TPE/ICTABICHUN
O JIEWCTBUTEILHOM YHCIIC. 3aBEpPIICHUE OCBOCHHS YHUCIOBOM JIMHUM OTHECEHO
K cpesiHeEMY 0011IeMy 00pa30BaHUIO.
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Copneprkanue AByX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKEHUS» H
«YpaBHEHHsI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYJArOITUXCS
MaTEeMaTHYEeCKOro arrapaTa, He0OX0AUMOTO JIJIsl PEIICHUs 3a]]a4 MAaTEeMATHKH, CMEKHBIX
MPEIMETOB M TIPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0OIIero
o0Opa3zoBaHms y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
AnreOpa [I€eMOHCTpPUpPYET 3HAUY€HHE MATEMaTUKH KakK s3bIka i1 TOCTPOCHUS
MaTEeMaTUYECKUX MOJIEIICH, OTMMCAHMSI IPOIIECCOB | SIBJICHUH peaabHOTO Mupa. B 3amaun
oOydeHust anredpe BXOIAT TaKxKe JlajJbHEeHIIIee pa3BUTHE aITOPUTMUYECKOTO MBILIUICHHUS,
HEOOXOAMMOTI0, B YaCTHOCTH, IJIs OCBOEHUS Kypca MHPOPMATUKHU, U OBJIAJICHIE HABBIKAMU
JNeAYKTUBHBIX paccyxnaeHuid. [IpeoOpazoBaHne CHMBOJBHBIX (OpPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHU s, CIIOCOOHOCTEN K MATEMaTUUYE€CKOMY TBOPYECTRBY.

Conepxanue (QyHKIMOHAIBHO-TpaQUUECKOM JIMHUM HAIEJICHO Ha TMOJIy4YeHUe
oOyyJaronmuMucs 3HaHUM O (QYHKIMSAX Kak BaKHEWIEH MaTeMaTU4ecKOW MOeNu
JUTSL OTIMCAHUS W WCCIACAOBAHMS Pa3sHOOOPA3HBIX IMPOIIECCOB U SBICHUW B MPUPOIE U
obmectBe. M3ydyeHue marepuana CrocoOCTBYET PA3BUTHUIO Y OOYYAIOMIMXCS YMEHUS
WCITOJIB30BATh PA3IMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKa MATEMATHKH — CIIOBECHBIC,
CHUMBOJIMUECKHUE, rpaduecKue, BHOCUT BKJIaJl B GOPMUPOBAHUE MPEICTABICHUN O POJIU
MaTE€MaTHUKH B Pa3BUTUU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax M3ydaercs y4eOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYACT CICAYIONIME OCHOBHBIE pasfenbl coaepkanms: «Yuciaa u
BBIYHCIICHUS», «ANTeOpandecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBAY,
«DyHKIIUW.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHUs Yy4eOHOTO Kypca
«Anrebpa», — 306 yacoB: B 7 kmacce — 102 yvaca (3 waca B Hezenio), B 8 kiacce —
102 gaca (3 yaca B Hememo), B 9 kiacce — 102 gaca (3 gaca B HEACIIO).

COJEPXXAHUME OBYUYEHUA
7 KJIIACC

Yucsa 1 BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U ICCATHUYHBIE, IEPEX0]T OT OJHOM (HOpMBI 3amucH apodeit K
npyroi. IloHsTME palMOHAIBHOrO 4YHUCHA, 3alUCh, CPAaBHEHHUE, YIOPSIOYMBAHUE
pallMOHAJIBHBIX 4HhceNl. ApudMeTuueckue JCUCTBUS C palMOHAJbHBIMU YHCJIAMHU.
Pemenne 3amay u3 peaibHOM MPAKTUKKU HA YaCTH, HA APOOH.

Crenenb C HarypaJbHbIM TIOKa3zaTeJleM: OIpeesieHne, mnpeoOpa3oBaHue
BBIpQKEHUN HA OCHOBE OMNPEACJICHMS, 3amuch OoJbliux uuces. [IpoleHThl, 3amuch
MPOILICHTOB B BHJE JIpoOM W ApoOW B BHUAEC MPOIEHTOB. Tpu OCHOBHBIC 3aJaud Ha
MPOIICHTHI, PEIICHHE 3a]1a4 U3 pealbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
qyuced.

PeanpHbIe 3aBUCMMOCTH, B TOM YHCIIE TIPSIMasi 1 0OpaTHas MPOTIOPITMOHAIIBHOCTH.
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AJiredpanyeckue BbIPaKeHHA

[lepemeHHbIE, YHMCIIOBOE 3HAUEHUE BBIPAXKEHUSA C INepeMeHHOW. JlomycTumele
3HAUEHUsl NepeMeHHbIX. lIpefcTaBiieHne 3aBUCUMOCTM MEXAY BEJIMYMHAMHM B BHJIE
¢opmyinbl. Beruncnenus no ¢opmynaMm. IIpeoOpa3oBaHne OyKBEHHBIX BBIPa)KEHUH,
TOKJIECTBEHHO PAaBHbIE BBIPAXKECHHUS, IpaBUiia MpeoOpa3oBaHUs CyMM M IIPOU3BEACHUH,
IPaBUJIAa PACKPBITUS CKOOOK U MPUBEACHUS TOAOOHBIX CIAaraeMblIX.

CBoliCcTBa CTENEHU C HATYPaJIbHBIM IMOKA3ATEIEM.

OpHowieHbsl U MHorowieHsl. CreneHb MHorowieHa. ClOXeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POPMYJIbl COKPAIIEHHOIO YMHOXEHUS: KBaJApaT CyMMbl U
KBaJpar paszHocTu. DopMylia pa3sHOCTH KBajparoB. PasznoxkeHne MHOIOYJIEHOB
Ha MHO>KUTEJIH.

YpaBHeHMs ¥ HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUs, MpaBWia NOpeoOpa3oBaHUsA  ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHH.

JInHelHOEe ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEHN JINHEMHOTO YPAaBHEHUS,
pelIeHHE JIMHENHBIX YypaBHEHUU. (COCTABICEHHE YpPAaBHEHHW IO YCIOBHIO 3aJadM.
Pemienne TEKCTOBBIX 3a/1a4 C MOMOIIBI YPABHEHHM.

JIuneitHoe ypaBHEHHME C JBYMs NEpPEeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepeMEHHbIMU. PellieHne cucteM ypaBHEHH ciocoOoM
IIOACTAaHOBKH. [ [puMeps! pemeHnst TEKCTOBBIX 3a71a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npssmMoit. YrucmoBble MPOMEXYTKH. PaccTossHuEe MeXIy 1ByMs
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAWHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (Gopmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuUMocTel. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynxuii. Jluneitnas Qynkums, e€ rpaduk. I'padux dynkmun y = |x|. ['padpuueckoe
pELIECHNE TMHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KJIACC
Yuciia 1 BBIYUCTCHUSA

KBagpatubiii kopens u3 uncina. [lonstue 06 uppanmonaibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HUppalMoHaNbHbIX unced. CBoHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHUE K IPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM M BHIYUCICHUSIM.
JleCTBUTENbHBIC YHCIIA.

Crenens ¢ 1enbIM NoKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alMCh YMCIIA.

AJiredpanyeckue BbIPaKeHUA
KBagpaTHbIl TpEXWEH, Pa3JIOKEHHUE KBAAPATHOTO TPEXUIEHA HA MHOMKHUTEIU.
Anrebpandeckas npobs. OCHOBHOE CBOMCTBO anrebpandeckoit npoou. CioxxeHue,
BbIUMTAHKE, YMHOKEHUE, JIeJIeHNE alnreOpanyeckux qpooeil. ParimonanbHble BRIpaXKeHUs
U uX npeoOpa3oBaHue.
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YpaBHeHMs U HEPAaBEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO ypaBHEHHUs. Teopema
Buera. Penienue ypaBHEHUH, CBOASIIMXCS K JIMHEMHBIM M KBaJpaTHbIM. [Ipocrenime
JTpOOHO-paIMOHAIbHBIE YPAaBHCHHUS.

I'paduueckas mHTEepmpeTalds ypaBHEHUH C JBYMS TIEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPaBHEHUH C ABYMS NepeMeHHbIMU. [IprMepshl pellieHus: CUCTEM HEeJTMHEHHBIX
YpPaBHEHUM C ABYMsI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a71a4 aJIre0pandecKrM CIIOCOOOM.

HucnoBble HEpAaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHEITHBIE HEPABEHCTBA C OJAHOM NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. OOIacTb ONpENENeHUs W MHOXKECTBO 3HAYEHUH (PYHKIMH.
CrniocoOsbI 3a1aHus QyHKLIUM.

I'padux pynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumeps rpadukon
(GYHKIINI, OTpaXkaroluX peaabHbIe POIECCHI.

@OyHKIMHU, ONUCHIBAIOLINE IPSIMYIO M 00paTHYIO MPONOPIHOHATbHbBIE 3aBUCUMOCTH,
nx rpaduxu. Oyukiun y = X2,y = X%, y =Vx, y=|x|. ['paduueckoe pemenne ypaBHeHuit
U CUCTEM YPaBHEHMH.

9 KVIACC
Yucia u BbIYMCJICHUS

PanimonanpHbie 4wuciia, UppalMoOHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JecATUYHbIe TpoOu. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIbHBIC UHCIIa KaK
OECKOHEUHbIE JecATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX 4yucell, apudMeTHIeCKue JNEUCTBHUS
C JEUCTBUTEIILHBIMU YHUCIIAMHU.

Pa3smepsl  OOBEKTOB  OKPYXAIOIIETO  MHUpPA,  JUIMTEIBHOCTh  TPOIIECCOB
B OKPY’KAIOIIIEM MUPE.

[TpubnuxEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUONMKeHUs. OKpyriieHue
yucen. [Ipukuaka v orieHKa pe3yJbTaTOB BbIYMCIICHUN.

YpaBHeHus U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIEHEH Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelmeHne TEKCTOBBIX —3aja4
anreOpanyeckuM METOJIOM.

VYpaBHeHue c JByMs TEepeMEHHBIMH H ero rpaduk. Pemenue cucrem IByX
JIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. Perenne cucteM AByX YpaBHEHUM, OJTHO
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U3 KOTOPBIX JHMHEWHOE, a JIpyroe — BTOpPOM cTemeHH. ['paduueckas MHTEpIpeTaLus
CUCTEMBbI YPaBHEHUH C ABYMS IEPEMEHHBIMH.

Permienue TekCTOBBIX 3a7jau aJreOpanyeckuM crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. PemeHne cucrem
JUHEWHBIX HEPABEHCTB ¢ OHOMU nepemMeHHol. KBagpaTHble HepaBeHCTBa. ['paduueckast
MHTEPIpPETaLNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DOyHKIUU
Ksanpatuunas gynkius, e€ rpaduk u cBoiictba. [lapabona, KoopauHATHI BEPIIUHBI
napadoJibl, 0Ch CHMMETPHUH TTapadoJIbI.

I'papuxn ¢yskuuii: y= £x, y= #x+b, y = k—, y=x3y =% y=|x|
X
U MX CBOWCTBA.

YuciioBBIe IOCTE10BATEILHOCTH U NPOrPECCHH

[loHsiTME YHUCIIOBOM  IOCIENOBATEIBHOCTH. 3aJaHHWE  IIOCIEN0BATEIBLHOCTH
peKyppeHTHOM hopmyIioit u popMyIioi N-TO YIieHa.

Apudmernueckass U reoMerpuyeckas nporpeccur. Popmynsl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPeECCUil, CyMMbI IEPBBIX N YICHOB.

N300paxxkeHre 4ieHOB apu(phMETUUECKOW U T€OMETPUUECKON MPOrPeECCUil TOUKaMU
Ha KOOPJMHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUUAIBbHBIN pocT. CIOXKHBIC
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie  pe3yabTaThl ~ OCBOGHHS  MPOTpPaMMbl  y4eOHOTOo  Kypca
K KOHILy 0OOy4eHHUs B / KJacce:

Yuciia 1 BbIYUCTICHUSA

BbInonHATe, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBIL, apU(PMETHUECKHIE T1eHCTBUS
C pallMOHAJILHBIMU YHCIIAMH.

HaxoauTh 3Ha4eHMs YUCIIOBBIX BBIPAXKEHU, IPUMEHITh pa3HOOOpa3Hble CIIOCOOBI
U IPUEMBI BBIYMCIICHUS 3HAUEHUN TPOOHBIX BBIPAXKEHUH, COAEpKAINX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOH.

[lepexoaute OT omHOW (OpPMBI 3amUCH 4uceNl K Apyrod (mpeoOpa3oBBIBATh
JECATUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YACTHOCTH
B OCCKOHEYHYIO JIECATHYHYIO POOB).

CpaBHUBaTh U yHOPSJI0YMBAThH PALIMOHATIBHBIE YUCIIA.

OKpyrasTh yucna.

BpINOMHATE NPUKMAKY M OLICHKY pPE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHUW. BBINOMHATE ACHCTBUS €O CTENEHSMH C HATypaJbHBIMU
MIOKa3aTeJISIMH.

[IpuMeHATh NMPU3HAKU JEIMMOCTH, Pa3JIOKEHHUE HAa MHOMKUTEIM HATypaJbHBIX
quced.
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Pemarth npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIIICHUEM BEJIMYHH,
IIPONOPITUOHAILHOCTEIO  BEJIMYHH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yJIbTaThl
peIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
0O0BEKTOB.

AnredOpanveckue BbIPasKeHUs

Hcnonb3oBarh anredOpandyeckyrd TEPMHUHOJIOTHIO M CHUMBOJIMKY, NPUMEHSTH €&
B IIPOIIECCE OCBOCHUS YIEOHOTO MaTepuaa.

Haxogute 3HaueHuss OyKBEHHBIX BBIPAKCHUN TMpPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Brinmonuars npeoOpa3oBaHus 1EJIOTO BBIPAKEHHSI B MHOTOYJICH MPUBEIACHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BrINoMHATS YMHOXEHHE OJHOUYJIEHA HA MHOTOYJIEH U MHOTOYJIEHa HA MHOTOYJIEH,
MPUMEHSITEH (HOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymIecTBIATh Pa3I0KeHUE MHOTOUJICHOB HA MHOKHUTEH C MIOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOKUTEJS, TPYNIUPOBKU ClIaraeMblX, MpUMEHEHUs (opmyll
COKpPAILIEHHOTO YMHOXCHHUS.

[IpumensaTh MpeoOpa3zoBaHKUsi MHOTOYJICHOB JUIsl  PEIICHUS  Pa3IMYHBIX 3a/1ay
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30oBaTh  CBOMCTBA  CTENMEHEWM €  HATypaJdbHBIMU  TOKa3aTEIsIMU
JUTs IpeoOpa3oBaHMs BHIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pewiars iMHeHBIE YpPaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSI IIpaBUila IIepexoa
OT MCXOJHOIO YpPaBHEHHs K PaBHOCWIbHOMY eMy. IIpoBepsTb, sBIAETCS JM YUCIIO
KOpPHEM YpaBHEHUS.

[IpumeHnsaTy rpaduyeckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M MX
CUCTEM.

[TonGupats nmpuMepsl Hap YUCEN, SBISIOIIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TIpaUK JIUHEHHOTO YpaBHEHHUS C JABYMs
NEPEMEHHBIMHU, MOJIB3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucteMpl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU, B TOM YHCIIE
rpaguyecku.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBUIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pE3yJIbTAaT.

DyHKIMHA

N3o0paxkath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, WHTEpPBaJbl, 3alUCHIBATh YHUCJIOBBIC MPOMEKYTKH
Ha ajareOpanyecKkoMm si3bIKE.

OtmMmedaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpPJIMHATAM, CTPOUTH
rpaduku TuHeHHbIX QyHKIHH. CTpouTh rpaduk GyHKIMM Y = |x|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTh, BpPEMsl, pacCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMmsi, 00bEM paboThI.

Haxoauts 3HaueHue pyHKINUM 10 3HAYEHHIO €€ apryMEeHTa.

[lonnmarps rpaduueckuii cmoco0 TMpeAcTaBIeHUS W aHaidu3a HWHGOpPMaLH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALMIO U3 TpapUKOB peajbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pPE3ydbTAaThl OCBOEHHUS MPOrPAaMMBI y4e€OHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

Yuciia v BbIYUCICHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YUCET
JUIsL CpaBHEHMS, OKPYIJICHMsS M BBIYMCICHHUM, HM300pakaTh AEWCTBUTENbHBIE YHCIA
TOYKaMH Ha KOOPAUHATHOMN IIPSAMOM.

[IpuMmeHsATh MOHATHE apUPMETHUYECKOTO KBaJApPaTHOIO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3Yd IpPU HEOOXOJUMOCTH KaJIbKYJSTOp, BBINOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIMX KBAJpaTHbIE KOPHH, MCIIONb3Ys CBOMCTBA
KOpHEM.

Hcnonb30Bath 3anucy OOJIBIINX U MAJIbIX YUCEII C TOMOILBIO IECATUYHBIX po0eit
u cteneneit yncna 10.

AJuredpanvecKue BbIpasKeHHUs

[TpyuMeHSTh TOHATHE CTETICHU C LIEJIBIM MTOKa3aTeieM, BBITIOIHATh MPeoOpa30BaHUs
BBIPAKECHUM, COJIEpIKAIIMX CTEIIEHU C IIEJIBIM MMOKa3aTeIeM.

BBIMOMHATE  TOXKACCTBEHHBIC MPEOOpPA30BaHUSI  PAlMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE IIPaBMJI ACHCTBUI HAJl MHOTOYWICHAMH U aJIreOpandecKUMU APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[IpumensTe mpeoOpa3oBaHMsl BBIPAXKEHUNU Il PEIICHUS Pa3IUdHbIX 3a7ad
13 MaTeMaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATbHOMN MPAKTHUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemrare nMHENHBIE, KBaJpaTHBIE YpPAaBHEHHS M PALMOHAIBHBIE YPaBHEHMS,
CBOJAILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
Yucjie ¢ TpUMEHEHHWEM Tpaduueckux TMpeAcTaBiIeHu (ycTaHaBIMBATh, WUMEET JIU
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTs OT croBecHO (GOPMYITHPOBKH 3aa4M K €€ alreOpandeckod Mojeu
C MOMOIIBK COCTABJIICHUS YPABHEHHUS WJIM CHUCTEMBl YPAaBHEHUMW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yybTart.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHUS], OLIEHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh rpaduuecKylo
WJUTFOCTPALIAI0 MHOKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[ToHumaTe W HCHOJB30BaTh (DYHKIIMOHAJBHBIC TIOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONPEACISITh 3HAa4YeHHE (QYHKIMA 1O 3HAYCHUIO
apryMeHTa, OIpeJesTh CBOMCTBA (DYHKIIUHU IO €€ TpaduKy.

CtpouTtb rpaduku dJIeMEHTApHBIX (DYHKITUN BUIA:

y=", y= x2?, y= x3,y = V& ¥y = |x|, onuchIBaTh cBOIiCTBA UMCIIOBOI (yHKIHI
X

1o e€ rpaduky.

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
obydenus B 9 kiacce:

YucJia ¥ BbIYUCTICHUA

CpaBHMBATH U YIIOPSIIOUYUBATH PALTMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breinonuars apudmernueckue NEUCTBUS C pAIlMOHATBHBIMU UYHCIIAMH, COYETas
YCTHBIE W TIMCHbMEHHBIE TNPUEMBI, BBINOJHATH BBIUMCIEHUS C WPPALUOHATBHBIMA
YHUCJIaMH.

HaxomuThs 3Ha4YeHUs CTENEHEW C LEIbIMUA IMOKA3aTESIMU M KOPHEH, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriare  JIEUCTBUTEIBHBIE YHWCIA, BBINOJIHATH MNPUKUJIKY  pE3yJibTaTa
BBIYHCIICHU, OLICHKY YMCIJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE W KBAaJpATHBIE YPABHEHHUS, YPABHCHMS, CBOJIAIIMECA K HUM,
mpocTenime ApoOHO-paIlMOHANIbHBIE YPaBHEHUSI.

Pematp cucTteMsl JBYX JIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPHIX OJJHO YPABHEHUE HE ABJISACTCS JTUHEUHBIM.

Pemate TekCTOBBIE 3a/ja4M AIreOpandecKUM CIIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHHUSI WM CUCTEMBI JBYX YPABHEHUM C IBYMs [IEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
Yuciae C NPUMEHEHHEM TpauyecKuX MpeCTaBIeHU (yCTaHaBIUWBATh, HMEET JIH
YpaBHEHHE WK CUCTEMA YPABHEHUM PEILICHUS], €CIIM UMEET, TO CKOJIBKO, U Mpoyee).

Pemiats nuHeliHble HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300pakaTh PEILICHHE
HEPABEHCTB HA YMCJIOBOW MPSIMOU, 3aMKUCHIBATH PELIEHUE C IOMOIIBIO CHMBOJIOB.

PemaTte cuctembl JMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIHOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHWE CHCTEMbl HEPABEHCTB HA YWCIOBOU
MPSMOi1, 3aITUCHIBATh PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHbBIX 33/1a4.

DyHKIMHA
Pacrio3naBate ¢yHKIMM W3ydyeHHBIX BHUAOB. [loka3piBaTh CXeMaTUYECKU

pacroJIoKeHUE Ha KOOPJIWHATHOM IUIOCKOCTH TpaduKoB (YHKIUMH BHIA: Yy = £X,
3 _

y=4#x+b y=_, y=axt+bx+c, y= x3, y= % y=|x| B 3aBucumoctn
X

OT 3Ha4YCHUI KO(DPHUITUEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUN.
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Crpouth W u300pa)kaTh CXEMAaTUYECKH TIpauKU KBaIpaTUYHBIX (DYHKUUH,
OTMCHIBATH CBOWMCTBA KBAAPATHUHBIX (PYHKIUIL 110 UX rpaduKam.

Pacno3naBate kBaapaTHuHyto (yHKIUIO 10 (opmyne, NPUBOIUTH NPHUMEPHI
KBaJPAaTUYHBIX QYHKUIWH U3 pealbHON KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe IOCIEA0BATETbHOCTH U NPOIPECCUH

Pacrio3naBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUH MPU PA3HBIX
crocobax 3a7aHusl.

BobINOMHATE BBIYUCIIEHUS C UCTIOIB30BaHUEM (HOPMYIT N-T0 YjieHa apuPpMETHUIECKON
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbI IOCIEA0BATEILHOCTU TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMU IIOCJIENOBATENBHOCTAMU, B TOM YMCIIE
3aJ1a4uM U3 PeabHON JKMU3HH (C UCIIOJIb30BAaHUEM KAJIBKYJISITOPA, LU(POBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
Uucna u BBIYUCIICHUS. 25 [Tonsarue CucreMaTU3HPOBATH U 000rAATH 3HAHUS
PannonanbHbIe YnCiia PAlMOHAIIBHOTO YKcia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JEUCTBUS IPY HEOOXOUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSIAOUNBAHUE
PalMOHAIBHBIX YUCEIL.
CreneHb

C HaTypaJbHbIM
MIOKa3aTeJeM.
Pemenre oCHOBHBIX
3a/1a4 Ha Ipoou,
ITPOLICHTHI

13 peajbHON
MPAKTUKH.

IIpu3Haku genmuMocTy,
pPa3oKeHUA

Ha MHOUTEIN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIE B JICCITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHATH pa3HOO0pa3HbIe CIIOCO0bI U IPUEMBI
BbIYHCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coziepKanmx 0ObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOM, TPUBOJIUTD
BbIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAXKEHUSI HA YMHOXKEHUE U
JINICHHUE IECATUYHBIX JpOo0eH K JEHCTBUAM C 1ETBIMU
YUCIIAMH.

IIpuBOAUTH YHCI0BbIE U 0YyKBEHHbIE IPUMEPBI CTETICHU
C HaTYpaJIbHBIM IMOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBAHHUSI CTENIEHHU U TOKa3aTelis CTeNeHU, HAaXOIUTh
3Ha4yeHHus cTeneHel Buaa a" (a — moboe paluoHaIbHOE
YUCJI0, N — HATYPAIBHOE YHUCJIO).

47



denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATIEHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX Apo0Oei u crenenei yucia 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpumMeHATH IPU3HAKY IETUMOCTH, Pa3JIOKEHUSI Ha
MHOXXHUTEJIM HaTypaJbHbIX YUCEN.

PemaTh 321244 Ha YacTH, IPOLIEHTHI, IPOTIOPIUH,

Ha HaxO0XJIeHUE ApoOu (MPOLIEHTa) OT BEJIMYMUHBI U
BEJTUYHUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIIAET OJHA BEJIMUMUHA OT JIPYTOM.
IIpuBoAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMuCH PEIICHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSCHSITD, ONTUPASCh HA OTPE/ICICHHUS,
MPSMO MPOTIOPIIUOHATBHBIC U 00PATHO MPOTIOPITMOHATHHBIC
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peabHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIC 33/1a4U Ha APOOH,
MPOLICHTHI, MPSIMYIO U 00PaTHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHHUS

27

bykBeHHbIE
BBIPAXKEHU.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
MIEPEMEHHBIX.
DopMyIIbL.

OBaaners anredpanueckoil TEpPMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
Haxoauth 3Ha4eHNsI OyKBEHHBIX BHIPAKCHUH MPHU 33JITaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOYJICH IIPUBEICHUEM MOJI00OHBIX CaracMbIX,
pPacKpbITHEM CKOOOK. BBINOIHATH YMHOXXEHUE OTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
pUBeICHNE

HOI[06HI)IX cJlaraCMbIX.

CBoiicTBa cTEeICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
dopMyisl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KMTEIIU

Ha MHOTOWICH U MHOTOWICHA HA MHOTOWICH, IPUMEHATH
dbopMyIBI KBaZpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyuiecTBJAATH Pa3I0KeHUE MHOTOWICHOB HA MHOXKHUTEIH
MyTEM BBIHECEHHS 32 CKOOKH OOIIET0 MHOKHUTETIS,
npuMeHeHus (HOPMYJITbI pa3HOCTU KBAAPATOB, HOPMYIT
COKpAIIEHHOTO YMHOKEHHUSI.

IIpumeHsiTH TPeOOPa30BaAHIE MHOTOUJICHOB ISl PEIICHUS
Pa3ITUYHBIX 3371a4 U3 MAaTEMATHUKH, CMEKHBIX ITPEAMETOB,
U3 peaIbHON MPAKTHUKHU.

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHUs
YpaBHEHUS,
PAaBHOCHJIBHOCTD
YPaBHEHUM.
JInnenHoe ypaBHEHUE

Pemiatp nmuHEliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosee npocTtoro Bujaa. [lpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YHMCIIO KOPHEM YPABHEHHS.
Ioa0upaTs npuMepbI Nap YKCEII, SBISAIONIUXCS PEIICHUEM
JIMHENHOTO YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIunerHoe ypaBHEHUE
C ZBYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAMHATHOH MIIOCKOCTU TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TPAPUKOM,
NPUBOAMTH IPUMEPbI PEIICHUSI YPABHEHUSL.

HaxoauTh pemieHue CUCTEMBI JBYX JUHEWHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPaBHEHMHU 110 YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

KoopnuHatel 1 rpaduku.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
MIPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPJIUHATHOM
MIPSMOH.
[IpssmoyrosibHas
cucTteMa KOOpAuHaT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aIaHHBIX
bopmynamu.

M300paxkaTh Ha KOOPAMHATHON NIPAMOMN TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPJIMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIBL; 3aMCHIBATh X HA aJIreOpandecKoM S3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH Ipa(UKH HECIOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (JOPMYTIaMH, B TOM YUCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIECTBA,
HHTEPHPETHPOBATH IPaPUIECKUI CIOCOO MPEICTABICHUS
¥ aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTue GyHKIINH, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBars nuHeiiHy0 QyHknmo Y = Kkx + Db,

50



denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas GyHKITHUS.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 durmeHToB K u b.

Crpontsh rpaduku muHeHON GyHKIMHA, QYHKIHH Y =| X |.
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHUHON (YHKIUH.
['paduk pynxuun
y=|x|
[ToBTOpEeHUE 1 0000IIEHNE 6 [loBTOpEHNE BriOMpaTh, IPUMEHATH OLICHUBATH CIIOCO0bI CPAaBHEHUS
OCHOBHBIX IIOHATUI YKCEeJl, BBIYUCICHUA, TpeoOpa30BaHUl BBIPAXKECHHUI,
1 METOJI0B Kypca pelIeHns ypaBHEHUN.
7 xnacca, 00001IeHe OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBUN U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pemiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PELIECHU 3a1a4 U3 IPYyTHUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BEIOUPATH
CIoCo0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KUIIACC
Hanmenosanue paznena |KoaudecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YYArOIINXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIIECHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeeseHUe KBaIpaTHOTO KOPHS

KBazgpaTHbie KOpHU

u3 yucna. [lousrue
00 UppalMoOHATILHOM
yuciae. JlecsaTudanbie
MPUOIIMKEHUS
HUPpAMOHATBLHBIX
YHCEll.
JleficTBUTETTLHBIC
yucia. CpaBHEHHE
JIEUCTBUTEIBHBIX
YHCEJL.

VYpaBHeHue BUIa

X* = a.

CaoiicTBa
apupMeTHIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJIpaTHbIC KOPHU

13 9ucia, apu(METHIeCKOro KBapaTHOTO KOPHSI.
IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOAUMOCTH KAJBKYJISATOP.
OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATH M YIOPSA0YMBATH PALIMOHAIBHBIC U
HMppalroOHaIbHbIC YUCIIA, 3alIMCAHHBIE C TIOMOIBIO
KBaJpaTHBIX KOPHEM.

Hccite1oBaTh ypaBHEHHE X° = @, HAXOIHTH TOUHBIC U
npubIuxKEHHBIC KopHU Tipu a > 0.

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHCJIOBBIE SKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaJIbKYJISITOPA
(KoMmbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh X JIsl TPeoOpa3oBaHus BEIPAKEHUM.
BoInoJHATH Npeodpa3oBaHuA BIPAXKEHUN, COIEPKALIIUX
KBaJpaTHbIC KOPHU. BeIpaxaTh nepeMeHHbIC

U3 FeOMETPUYECKUX U pU3nuecKkux Gopmyi.

BbI14ucJasTh 3HAYEHUA BBIPAKEHHM, COJICPIKAIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS TPU HEOOXOUMOCTH
KAJIbKYJISITOP.
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Hcnoab3oBaTh B XO/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTH MaTEMaTUKU

Yriciia U BEIYUCIICHUS.

CrerneHb C LEIbIM

@DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEJIbIM

Crenens ¢ UeabIM IIOKa3aTeseM. II0KA3aTeNEM.
ITOKA3aTeNIeM CranpaprtHas 3anuch IIpencraBiasiTh 3aNUCh OOIBIITUX U MAJIBIX YHCEIT
qHUCIa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pazmepsl 00beKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3aUCH YKCEN B CTAHAAPTHOM BUJIE
(OT BIEeMEHTapHBIX JUTSI BBIPQXKEHUS pa3MEPOB 0OBEKTOB, JIIUTEIBHOCTH
YaCTHI] IIPOLIECCOB B OKPYXKAIOLIEM MUpE.
JI0 KOCMUYECKUX D®opMyJIUPOBATH, 3ANUCHIBATH B CHMBOJIMYECKOI (popme
00BEKTOB), Y WIIKCTPUPOBATH IPUMEPAMHU CBOMCTBA CTETICHU
JUTATEIIbHOCTD C LEJIBIM TIOKA3aTENEM.
MPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKPYJKAIOIIEM MUpPE. | BBIPAXXECHUH, COAECPKALIUX CTEIICHU C LIEJIbIM [IOKA3aTEIIEM.
CBolicTBa CTEINIEHU BbInoOJHATH JelCTBUSA C YMCIaMH, 3alTMCaHHBIMU
C LICJIBIM [IOKA3aTelIEM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, JEJICHUE, BO3BEICHUE
B CTCIICHB)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaIpATHBIN TPEXUJICH, YCTAHABIINBATH
BbIpaKeHUs. KBaIpaTHbIii TPEXUIIEH. BO3MOYKHOCTb €0 Pa3oKEeHUsI HA MHOKUTEH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAPATHBIN TPEXUJICH
KBaJIPaTHOTO C HEOTPULIATEIBHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npoOb. JlomycTuMele
3HAYCHUS
MIePEMEHHBIX,
BXO/ISTIAX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallleHue
JpOOeid.

Cnoxenue,
BBIUHTAHUE,

YMHOXCHHNEC U JCJICHUC

anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKEHUU,
COJIEPIKaIITIX
anredpandecKue
Ipodu

3anuceiBaTh anredpanyeckue BoipakeHus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAILHOTO BBIPAYKEHUSI.
BpInoIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHUe JpoOH, B TOM YHCIIE C TOMOUIBIO KaIbKYJISATOpPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro JUIsl IpeoOpa3oBaHusl Ipooeil.
BbInoJaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN I PEIICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmy (pU3NYECKUX,
r€OMETPUYECKUX, ONHUCHIBAIOIINX OBITOBBIE CUTYAI1H )
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YpaBHEHUS U HEPABEHCTBA. 15 KBangpaTHoe Pacnio3HaBaTh KBaJIpaTHbBIEC YPABHEHHS.

KBaapaTHble ypaBHEHUS ypaBHeHue. Henmonnoe | 3amuchiBaTh (popMyJ1y KOpHEW KBAAPATHOTO YpaBHEHUS;
KBaJpaTHOE pemiaTh KBaJpaTHbIC¢ YPABHEHHUS — IOJIHBIE U HENOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh mMpocTeiinmue MCcJIe0BAHUA KBaAPATHBIX
KOpPHEH KBaJIpaTHOTO YPAaBHEHH.
ypaBHeHus. Teopema Pemath ypaBHeHHs, CBOASIIUECS K KBAIPATHBIM,
Buera. C TIOMOIIBIO MPe0OPa30BAHUM U 3aMEHOM NTEPEMEHHOM.
Pemenue ypaBHeHUN, Ha0urogaTh 1 aHAJIM3UPOBATH CBSI3b MEXY KOPHSIMU U
CBOIALLIUXCS KO3 duIMEeHTaMH KBaJAPATHOTO YpaBHEHMUS.
K KBaJPaTHBIM. ®opmyaupoBaTh TeopeMy Buera, a Takxe oOpaTHyIO -
[Ipocreiinue npoOHO- | Teopemy, MIPUMEHSITh 3TU TEOPEMBI JIS PEUICHUS
palOHAIIbHBIC 3a1ad4.
ypaBHEHMUS. Pemath TekCcTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
Pemienne TekCcTOBBIX MEPEXOIUTH OT CIIOBECHOU (POPMYITUPOBKH YCIOBUS 3a]]a4U
3a/1a4 ¢ IOMOUIBIO K aJireOpandecKkoi MoJeIM MyTEM COCTaBIICHUS YPAaBHEHMUS,
KBaJPaTHBIX peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
YpPaBHEHUU pe3ynbTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHHE Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMS

Cucrembl ypaBHEHUI

C AByMs
MIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHns ypaBHEHUN
B LIEJIBIX YMCIIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPABHEHUN

IIEPEMEHHBIMU.

Crponth rpa@uky TMHEHHBIX YPABHEHUM, B TOM YHCTIE
HUCI0J1b3YyH UM(POBHBIE PeCypPChI.

PaznuyaTth napassenbHble U IEPEeCEKAOIINECS IIPSAMBIE
10 UX YPAaBHEHUSM.

PemiaTes cucteMsl IBYX JIMHEUHBIX YPABHEHUH C IBYMs

IIEPEMEHHBIMU NIOJACTAHOBKOU U CII0KEHUEM.
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C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemmenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemath npocTeiime CucTeMbl, B KOTOPBIX OJHO

W3 YPABHECHUH HE SIBIACTCS JINHEHHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALUIO PEIICHUS
YPaBHEHHS C IByMsI IEPEMEHHBIMHA M CUCTEM YpaBHEHUM
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4H ATEOPAMIECKIM CTIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnoseie
HEPABEHCTBA U UX
CBOICTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
petenne. Cuctemsl
JIMHENHBIX HEPABEHCTB

DopMyJUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBATH
anreOpanyeckKu.

IIprMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelicHue HEPaBEHCTBA HA YMCIIOBOU MPSIMOM.
PemaThb cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pELIeHUE CUCTEMBI HEPABEHCTB HA YMUCIIOBOU MPSIMOU
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C OJJHOM NIEPEMEHHOU
U UX PEILICHUE.
N3ob6paxenue
pelIeHNs TMHENHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
PAMON
OyHKIWH. 3) [lonsiTue pyHKUUU. Hcnoab3oBath PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE OHSTHUS OO0uacTb onpeenieHs | CHMBOJIHKY.
Y MHOKECTBO BoruucasaTs 3Havenuss GyHKINNA, 3aJaHHBIX hopMyTiaMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJIISTOD);
CrniocoObI 3aaHus COCTABJISATH TA0JIUIBI 3HAYEHU QYHKIIUU.
byHKIMA. CtpouTh o TouKkaM rpaguku GyHKIUN.
['padux byHKIINN. OnucbIBaTH CBOMCTBA PYHKIIMM HA OCHOBE €€
CaoiicTBa (yHKLINH, rpauuecKoro npeacTaBICHusI.
uX 0TOOpakxeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHUMBOJIHKY.
HccaenoBath npuMepsl rpa@uKoOB, OTPAKAIONIUX PEATbHBIC
npotiecchl u siBfieHus. [IpuBoAMTH MpUMepPBI ITPOIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOMCTBAMMU.
Hcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI
JU1s1 TOCTpOoeHus TpadukoB QYHKIUNA U U3YUYEHUS] UX CBOMCTB
OyHKIUH. 9 UYrenne u noctpoerre | HaxoauTs ¢ moMmombio rpadpuka QyHKIIMN 3HAYCHUE OTHOM
Uwucnobie pyHKINM rpadukoB QyHKIIHIA. U3 paccMaTpUBAEMbIX BEJUYUH 0 3HAYECHUIO APYTOil.
[Tpumeps! rpadukoB B HecnmoxHBIX ciydasx BbIpakaTh GoOpMyJ10ii 3aBUCUMOCTD

57




denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

byHKUIUH, MEXK]1y BETUYMHAMU.
OTPAXKAIOIIUX OnucbIBaTH XapaKkTep U3MEHEHHUS OJTHON BETUMYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT U3BMEHEHUS IPYTOM.
OyHKIWH, Pacno3naBath Buabl n3ydaembix GyHkmnmid. [loka3biBaTh
OMMCBHIBAIOIINEC CXEeMaTHY€eCKHU I0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB GyHKImA Buga: y = X5,y =X,y =Vx,y = |x|.
IIPpONOPIHOHAIBHBIC Hcnoab3oBarh QYHKUHOHAIBHO-TPaduUecKue
3aBUCUMOCTH, UX NMPeACTABJECHHUS IS PEIICHUS U UCCIICIOBAHUS YPABHEHUN U
rpaduKu. CHUCTEM YpaBHEHUH.
I'paduk pynxuum IIpumensaTs HU@PPOBbIE PeCypPChI IS IOCTPOCHUS
y =X rpaguKoB QyHKIIHIA
DOyHKIUU
y =x%y =X,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITIOHSITUHN U
METO/I0B KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE

3HAaHUH

YKCell, BBIYUCICHUI, MPeoOpa30oBaHUil BbIpAKEHUH, pEIICHUS
YPaBHEHHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX JEHCTBUM U
CaMOITPOBEPKY pe3yiIbTaTa BEIUYMUCICHUM, MPeoOpa30BaHMUi,
MTOCTPOCHHU.

PemiaTs 3a1aum U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJIs1 PEIICHUS 3a/1a4 U3 IPYTrUx
MPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOIT PAMME

102
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9 KUIACC
HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BH/JIBI JIEATEILHOCTH 00yUYaIOIUXCs
(Temnl) Kypca 4acoB CoZIepKaHuE

Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTEIbHBIE YHCTIA UppaLMOHAIbHBIC HATypaJIbHBIX YUCEN O MHOKECTBA ACHCTBUTEIIbHBIX YHCEN.
4yuCia, KOHEYHbIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OeCKOHEYHbIE JIEUCTBUTEIBLHOTO YHCIIa Kak OECKOHEUHOM IEeCSITUUHOMN
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTMKEHUS
MHOXeCcTBO pallMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICUCTBUTEIIBHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSAMOM.
NEeUCTBUTEIbHbIC 3anucbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
yucia Kak JNEeUCTBUTEIBLHBIE YHCIA.
OECKOHEUHbIE BbINoJHATH, coueTasi yCTHbIC U MUChbMEHHbBIC TPUEMBI,
JECATUYIHBIC POOH. apuMeTHYeCKHUE JeCTBUSA C PAIIMOHATHHBIMU YHCIIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIICHEU C LIeJIbIMU MTOKA3aTeIIIMU U
COOTBETCTBHE MEXKIY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIIOBBIX BBIPAXKEHUMN.
MHOXECTBOM IHoyunTh nMpeacTaBjeHue 0 3HAYUMOCTHU
NEeUCTBUTEIBHBIX JNEeUCTBUTEIBHBIX YUCEN B MPAKTUYECKOU JIEATEIIbHOCTH
Yucesl U MHOKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHON AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
PSIMOM. NPUOIMKEHUS ACHCTBUTEILHOTO YHCIIa TPU PEIICHUH
CpaBHeHue 3aj1a4.
JICUCTBUTENBLHBIX uKice, | OKPYIrasiTh JeHCTBUTENbHBIE YHCIIA, BHINOJHATD
apupMeTuIecKue NPUKUJIKY PE3yJIbTaTa BHIYUCICHUN, OLIEHKY 3HAYEHU N
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JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MIPUOJIIKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oleHka
pe3yJbTaToOB
BBIUMCJICHUH

YU CIIOBBIX BBIp&)KCHHfI.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMAaTHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JInHelHOE ypaBHEHUE.
Pemenune ypaBHenui,
CBOJSILNXCS

K JINHEHWHBIM.
KBangpaTHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIpaTHBIM.
bukBagparHsie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBaTthb, 3alIOMHMHATH U IPUMEHATH rpaduyeckue
MeTOAbI ITPU PEIICHUN YPAaBHEHU, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11ebie ¥ IpOOHBIE YPAaBHEHUS.

Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE T1PpOOHO-
palMOHAJIbHBIE YPABHEHUS.

IIpensiaratb BO3MOXKHBIE CITIOCOOBI PEIICHUS] TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M peliaTh TEKCTOBbIE 3aa4u
Pa3HBIMHU CIIOCOOAMH.

3HAKOMHMTBHCH ¢ UCTOPUEN Pa3BUTUA MAaTEMATUKHU

61




denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

pa3ioKEeHUEM

Ha MHOKHUTEJIH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMs
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLUs
CHUCTEMBI yPaBHEHUU

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELICHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE
SABJISIETCS JIMHEWUHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TPAPUUECKUE
IPEICTABIICHUS JUIsl PelIeHUs U MCCJIeI0BAHUS YPABHCHHI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anre0OpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOpMYIIUPOBKH YCIOBUS 3aJ]a4U K alreOpandeckoil MoJiean
yTEM COCTABJICHUS CUCTEMbI YPaBHEHUII; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUS MATEMATUKHU
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3a/1a4 anreOpandecKumM
CIIocoooM

YpaBHEHUS U HEPABEHCTBA. 16 YucnoBbie Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETHPOBATH
Hepasencrtsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJINKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInosHATh Npeo0pa3oBaHusl HEPABEHCTB, HCIOJb30BaTh
JInHenHbpIe JU1s1 IpeoOpa3oBaHus CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3naBaTth JIMHEHBIC U KBaJpPAaTHBIE HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX PEIICHUE. HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIFOYAKOIIHNX
Cucrembl JTMHEHMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAATh
HEPABEHCTB C OJTHOU MIOJTyYECHHBIE PELICHHUS.
MIEPEMEHHOUN U UX HN300paxkaThb pericHUe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pEIIEHHUE. Ha YHCIJIOBOM MPSMOM, 3aNIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparusie CHMBOIJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
pelIEHHUE. rpaduyecKue npeacTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHSATHh HEPABEHCTBA MIPU PEIICHUU
VHTEPIIPETALIHS pa3IMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JIByMsI
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynknus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WITKOCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoioKeHre Ha KOOPAUHATHOM MIIOCKOCTH rpaduKoB

byukuuii Buga: y = kx,y = kx+ b,y = k_,y = x°,
X
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CUMMETPUH Mapabobl.

I'paduku PyHKIMIA:
y =KX,
y=kx + Db,
K
y =_
X
y =X,
y = x,
y = Vx,
y = |x|

y =x%, y =vx,y = | x| B 3aBUCHMOCTH OT 3HaYCHMI
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIUIO 110 popMyIie.
IIpuBoaAuTHL NpUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEN
U3 pealbHOU KU3HU, (PUUKHU, TEOMETPUH.

BoIsaBJsITH 1 0000111aTH OCOOEHHOCTH T'padrKa
KBaJIpaTUYHOW PyHKIMHU Y = ax* + bx+ c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTHYHBIX PYHKIIHIA, 3aJaHHBIX (hopMyrTamMu BUIa
y=axi,y=zax’+q,y=a(x+p)y=ax’+bx+c.
AHAJIM3HPOBATH U NPUMEHSATH CBOMCTBA N3yUYECHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB

Yuc10BbIE
MOCJIE10BATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEI0BATEIbHOCTH.
3amanue
MOCJIe10BaTEILHOCTH
PEKYPPEHTHOM
bopmynoi u
dbopmyIoit N-ro yicHa.
Apudmernueckas u
reoMeTpudeckas
POTPECCUH.
@opmyJibl N-ro yieHa
apu(METHICCKON 1
reOMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHUS,
CTPOMTH pevYeBble BbICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHSITHEM
IIOCJIEI0BATEIBHOCTH.

AHaau3upoBaTh GpopMyiy N-ro yieHa
IIOCJIE0BATEIBHOCTH UIIU PEKYPPEHTHYIO (DOPMYITY

U BBIYHCJISATH WICHBI [I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (HOpMyJIaMHU.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH

IMoCJaCcaA0BAaTCIbHOCTH, €CJIN BBIMMKMCAHLI IICPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apuMETUUECKYIO U T€OMETPHUECKYIO
MIPOTPECCUHU MPU PA3HBIX CIIOCOOAX 3aaHUSI.
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MPOTPECCUM, CYMMBI
MEePBbBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTUYeCKOi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAUHATHOMN
IJIOCKOCTH.
JIvHenHbIl U
AKCMOHEHINATbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

PemaTts 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPECCUIA, CyMMBI
NEPBBIX N YJICHOB.

HN300paskaTh 4iI€HBI OCIIEI0OBATEIIBHOCTH TOYKAMU

Ha KOOPJANHATHOM MJIOCKOCTH.

PaccmarpuBath npuMepsl IPOLECCOB U SIBJICHUI

U3 PEATIbHOU KU3HU, UUTFOCTPUPYIOIINE U3MEHECHHE

B apu(hMETUUYECKON IPOrPECCUH, B TEOMETPUUYECKOM
POrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemiaTe 3apa4m, CBsI3aHHbBIE C YUCIIOBBIMU
IIOCJIEIOBATEIBLHOCTSIMHU, B TOM YUCJIE 3aa4U U3 PEATIbHOU
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9NEKTPOHHBIX TAOIUIL, TPpaUUECKOro KaNbKYJISTOpA U T.11.).
Pemarsb 3a1aun Ha CIIOKHBIE TPOLICHTHI, B TOM YHCIIE
3a1a4M U3 PeabHOM MPAKTUKU (C UCIIOIB30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHMTBHCH ¢ UCTOPUEN Pa3BUTUA MAaTEMATUKHU

[ToBTOpEHue, 00001ICHUE,
cUCTEMAaTH3aIus 3HAHUN

18

Yucaa n
BbIYMCJICHHS (3aIKCh,
CpaBHEHUE, JIECHUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXKECTBO, TOJAMHOKECTBO,
onepalny HajJ MHOKECTBAMHU; MCIIO0JIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU. HATYPAIBHOE YHCIIO,
IPOCTOE M COCTABHOE YMCJIA, IETUMOCTh HATYPAJIbHBIX
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OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHre
TEKCTOBBIX 3a71a4

yuces, NPU3HAKU JCIUMOCTH, 11€JI0€ YUCIIO, MOAYJIb YHCIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YUBATH

apuPpMETHIECKIM 4ucIia, NPeACTaBIATh YACa HA KOOPIUHATHOM MPSMOH,
Croco0om) OKPYIJISITh YHCJIA; BHINOJHATH NPUKHUIKY M OLEHKY
pe3ynbTaTa BHIYUCICHUMH.
PemaTh TeKCTOBBIE 32/1a4M apUPMETUUECKUM CITOCOOOM.
PemaTe npaxkTuyeckue 3a1a4m, COJIEpKaIINAe IPOLIEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCHUMOCTH: CKOPOCTh —
BpEMsSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIUH,
(opMyIHpPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOUTh PEIICHUE, IPUMEHSA MAaTEMATUYECKUH amnmapar,
HHTEPIPETHPOBATH PE3YIIHTAT
AsredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJIBIM
BbIPAKEHUS nokasareiyieM, apupMeTHUeCKuil KBaJIpaTHbIA KOPEHbD,
(mpeobpa3zoBaHue MHOTOWIEH, ajaredpandeckas Jpoob, TOKICCTBO.
anredpanveckux BbINOJIHATH OCHOBHBIE 1€iCTBUSL: BHIIIOJHITH PACUETHI
BBIPAXXCHUU, 1o (popmynam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOITYCTUMBIE palMOHabHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHMUS) peaIn30BbIBaTh PA3JI0KEHNE MHOTOYJIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHueM (HOPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOJIUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PAlMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaenupoBaTh ¢ TOMOUIbIO (GOPMYJI peabHbIE IPOLIECCHI
Y SIBJICHUS

DOyHKIUU
(moctpoeHue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpauuecKoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HyJ1 QYHKIIUHA, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
IPOMEKYTKH BO3paCTaHusl, yObIBaHU S, HAUOOJBIIIEE U
HauMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
GyHKIUNA, CTPOUTH UX TPapUKH.

OnepupoBath NOHATHSIMHU NIPSIMast IPONOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKITUS,
KBajipaTuyHas QyHKIMs, Tapadosa, runepooia.
Hcnoab30BaTh rpaMKu 17151 ONIPEICIICHUSI CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEM, JJIsl pEIICHUS 3a/1a4 U3 APYTUX
y4€OHBIX IPEAMETOB U PEAIBHOM JKU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Beipaxkars ¢popmMyIaMu 3aBUCHUMOCTH MEKY BEJIMUUHAMHU

OBLIEE KOJIMHECTBO
YACOB IIO ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«"EOMETPUS» B /-9 KIIACCAX

INOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH I11eNbl0 00€CTIeUnTh M3Yy4YEeHHE CBOMCTB M pa3MepoB (puUryp, ux OTHOIICHUH W
B3aMMHOE€ PAaCIIOJIOKEHHE, OINUPAETCS HAa JIOTHYECKYIO, JOKAa3aTEJIbHYIO JUHUIO.
[leHHOCTh, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHus
3aKJIIOYAETCS. B TOM, YTO OOYy4YaloOIMMCS YYUTCA MPOBOAMUTH JOKa3aTeIbHbIC
pacCcykJeHUusl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUCHUS, JOKa3bIBaTh HWCTUHHBIC
YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUThH PACCYKICHUS
«OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYJIHUPOBATH OOpATHBIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPUM SBIISIETCS HCMOJb30BAaHUE €€ Kak
WHCTPYMEHTAa NpPU PEUICHUHM KaK MAaTeMaTUYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIONIUXCSI B peaibHOM *Ku3HU. OOydaromuiics: TOJDKEH HAYyYUThCS ONPEIeTUTh
T€OMETPUYECKYIO0 (PUrypy, omucarh CIOBaMU JAHHBIM 4epTEX WM PUCYHOK, HaWTU
IUIOMIAAh 3€MEJBHOTO y4YacTKa, PacCUUTaTh HEOOXOIUMYIO IJIMHY ONTOBOJOKOHHOTO
Kabeyst uinu TpeOyeMble pa3Mephbl rapaxa JJjsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENbHAS JIMHUS B HU3ydeHUU TreoMmeTpuu. [lpu pemieHun 3amay
MPAKTUYECKOTO XapakTepa OOyYarolUNCs YYUTCS CTPOUThH MaTEMaTHUYECKHUE MOJCIIH
peaNbHBIX KM3HEHHBIX CUTYyallui, TPOBOJUTH BHIUUCIICHUS U OLICHUBATh aJICKBATHOCTD
MOJyYEHHOI'O pe3ysbTara.

Kpaithe BaxxHO mNOMYEPKUBATL CBSI3M TEOMETPUU C JIPYTUMH  y4YEOHBIMU
npeaMeTaM, MOTUBHUPOBATh MCIOJI30BATh OMPECICHUS] T€OMETPUUECKUX (DUTYyp U
MOHSATUM, JEMOHCTPUPOBATH MPUMEHEHHE TOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBsA3u Haubojee SIpKO BUAHBI B TeMax «BekTopwy, «TpuroHomerpuyeckue
cooTHoIIeHus», «MeTton koopaunat» u «Teopema Iludaropay.

VYyebuniii kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jieibl
conepxxanus: «I'eomerpuueckue GUTyphl U X CBOMCTBaY, «/3MepeHrne reOMeTpUIECKUX
BEJIIMUUH», «JleKkapTOBBI KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBuxkeHus
iockocTy, «IIpeobpazoBanus mog00Us».

OOwiee 4yuCiIO YacoB, PEKOMEHJOBAHHBIX Ui M3yuyeHUsi Y4eOHOro Kypca
«I"eometpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 daca B Hejenw0), B 8§ Kjacce —
68 yacoB (2 vaca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B HeZEIi0).
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COAEPKAHUE OBYUEHUSA
7 KIIACC

Havanpubie nonsaTusa reomerpun. Touka, npsimasi, OTpE30K, JIyd. YTou. Buasl yrios.
Beptukanbabsle M cMexHble yriael. buccexkrpuca yrna. JlomaHas, MHOTrOyroJIbHUK.
[TapajuenbHOCTD U NEPIIEHAUKYIISIPHOCTD IIPSIMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OceBOM cumMmeTpuu. llpumepsl
CUMMETPHUH B OKPYKAIOIIEM MUDE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MeaMaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUHN TPEYroJbHUKUA. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M TpPU3HAKK PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBAa M NPU3HAKK NAPAUICIBHBIX MNpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Bremnue yrisl TpeyrojbHUKA.

[IpsamoyrosbHbIii ~ TpeyroJpHUK.  CBOMCTBO  MEIHWAaHBI  IPSAMOYIOJIBHOTO
TPEYroJbHUKA, MPOBEAEHHOM K rumnoreHyse. [Ipu3sHaku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIJIoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 00JIbILIEM yIiie U 00JIbLIeH CTOpOHE TpeyroibHUKa. [leprnenaukymsp
Y HaKJIOHHAS.

I'eomeTpuyeckoe mecTo To4YeK. buccekrpuca yria U CepeIuHHbINA NEPIEHIUKYIAP
K OTpEe3Ky KaK F€OMETPUUECKUE MECTa TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpYKHOCTH M mnpsmon. KacarenbHas u cekymas K OKpYXHOCTH. OKpPYXHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBOMCTBa. HacTHbIE
Clly4au napajjiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHOOOKas Tpamnenus, €€ CBOICTBa U npu3HaKku. [IpsiMmoyronpHas Tpanemus.

Meron ynBoenust Mmeauansl. LlentpanbHas cumMmetpus. Teopema Paneca u reopema
0 MPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEeyroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.

[Tonobue TpeyroapHHKOB, Koddduuuent mnoaodus. I[Ipusnaku nomoous
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu pereHn NPakKTUYECKUX 3a/1a4.

CpoiictBa miomaaed reomerpuueckux Guryp. @opMynbl A ITUIOLIAAH
TpEeyroJibHUKa, MapajienorpaMmma, pomba u Tpanenuu. OTHOILIEHWE TUIOLIAAEH
Mo00HBIX GUTYP.

Boluucnenue miom@aaeil TpeyrojbHUKOB M MHOTOYTOJBHHUKOB Ha KIIETYATOU
oymare.
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Teopema Iludaropa. IIpumenenue Tteopemsbl [ludaropa mnpu pemeHUU
MPAKTUYECKUX 3a/a4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOIrO yIjla MpPSAMOYTOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpHUUYECKHe (YHKIIMH YTJIOB
B 30°,45° u 60°.

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEXIy XOpAaMU U CEKyIIMMU. BriucaHHbIE 1 ONMCaHHBIE YETHIPEXYTOJIBHUKN. B3anmHoe
pacmnoyio)keHue IBYX OKpykHocTed. Kacanume okpyxHocTei. OOmme kacaTelbHBIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yriaoB or 0 1o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB U TeopeMma CUHYCOB. Pemienue
IIPAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, TeOpEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAINIPABICHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpaluu
HaJ BEKTOpaMH. Pa3nokeHWe BeKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunuater  Bexkrtopa. CkansipHO€  NIPOU3BEIACHUE  BEKTOPOB,  IPUMEHEHUE
JUIS1 HAXO0KJIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HAa IUIOCKOCTH. YPAaBHEHHS NPSIMONM M OKPYKHOCTH
B KOOpAMHATax, MEPECEYEHUE OKPYKHOCTEM M MNpAMBIX. MeToJ KOOpAWHAT MU €ro
IIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. JITMHA OKPYKHOCTH. | 'pajtlycHas U pagraHHast Mmepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYyKHOCTeH. [nomanpe kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMeETpuu Guryp (dJeMeHTapHbIe
npencrasienus). [lapannensusiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJNbTAaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJacce:

Pacnio3HaBaTh M3y4eHHBIE T€OMETPUUYECKHE (PUTYPBI, ONPENENsTh UX B3aUMHOE
pacnoyioKeHue, Mu300pakaTh TIeOMETpUYECKHe (UTYPBI, BBINOIHATh YEPTEKHU
II0 yCJIOBHUIO 3anauu. M3MmepsaTe JMHEHHBIE W YIVIOBBIE BEJIMYMHBL. Pemars 3agaum
Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HHU, Pa3MEpOB MPUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl 3THUX OOBEKTOB
I10 TIOPSAJIKY BEJINYHHBI.
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CTpouTh YEPTEXKH K TEOMETPUUECKUM 337a4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh IPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUH 33a4.

IIpoBoauTE JOTHYECKHE PACCYKAECHUS C HCIOIb30BAHUEM T'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd  MNpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJbHHUKOB,
CBOWMCTBOM MeEJHMaHbl, MPOBEAEHHON K THUIIOTEHY3€ NPSIMOYTOJIBHOTIO TpPEYrOJIbHUKA,
B PELICHUN I'€OMETPUUYECKHX 3a]au.

OmnpenensaTh MapaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00paszyeT
¢ HUMH cekymas. Onpenenarb NapajuIeIbHOCTh MNPAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOU MPSAMOM.

PemmaTe 3aaun Ha KiieT4aToi Oymare.

[IpoBOAUTH BHIYMCIIEHUS! W HaXOJUTh YUCIIOBblE U OYyKBEHHbBIC 3HAUEHUS YIJIOB

B T€OMETPUYECKHUX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IMpU MEPECEUCHHH JIBYX
IapajuIeNIbHBIX NPSMBIX CEKYLIEH. PemaTe npakTuyecKkue 3aa4i Ha HaX0XKJEHUE YIJIO0B.

Bianers INOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiaTh
OMCCEKTPHCY yTila U CEPEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK FT€OMETPHUUECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyrda, XOpIAbl M JUAMETpa
OKPYKHOCTH, MOJIb30BaTbCS MX CBOWCTBAMH. YMEThb IPUMEHATH OTH CBOMCTBA
IIPU PELICHUU 3a/1a4.

Bianers moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ uentp. [lonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHANKYJIIAPBI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners mnoHsATHEM KacaTE€IbHOM K OKPYXKHOCTH, IIOJB30BaTbCS TEOPEMOMU
0 IEPIIEHANKYIISIPHOCTH KAcaTeIbHON U palnyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

ITonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUUYECKMMH HEPABEHCTBAMU, ITOHUMATh HMX
IIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKHE IIOCTPOEHUS C IIOMOLIBIO LUPKYJIS U
JIMHENKH.

[IpeameTHBIe pe3yabTaThHl OCBOCHHUS MPOTPAMMBI y4E€OHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, MTOJIb30BATHCS
VX CBOWCTBAMMU IPU PEIUICHUN T'€OMETPUUYECKHUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUCHHS] MEAUaH TPEYrojbHUKA (LIEHTpa Macc)
B PCILICHUU 3a/a4.

Bnagere nmoHATHEM CpeaHEW JMHUM TPEYTOJbHUKA W TPalCUHWH, MPUMEHSITh HX
CBOWCTBA MPH PEUICHNU reoMeTpuueckux 3anad. [lonp3oBarscsa Teopemoit daneca
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U TEOPEMOW O MPONOPLUOHAIBHBIX OTPE3Kax, IPUMEHATh HUX I PELICHHUS
IIPAKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKM TOA00US TPEYrOJbHUKOB B PEIIEHHMH T€OMETPUUYECKHUX
3a1ad.

[Tonb3oBatbess  Teopemoit  I[ludaropa anms  pemieHUsT TEOMETPUUYECKUX U
npakTUYecKkux 3agady. CTpouTh MaTEMaTUYECKYI0 MOJENIb B MPAaKTUYECKHX 3ajadax,
CaMOCTOSITEINIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIIUHBI.

BitageTs NOHATUAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yria IPsIMOYTOJIBHOTO
TpPEyroJabHUKA. [101630BaTHCSA S TUMH MMOHATUAMU JJIS1 PELICHUS TPAKTUYECKUX 3a1a4.

Boeruncnate (pa3nuuHbIMH crioco0aMi) IUIOLIA/b TPEYroJIbHUKA W IJIOLIAAH
MHOTOYTOJIbHBIX (Uryp (IOJB3YsCh, I/I€ HEOOXOAMMO, KaJIbKYISATOpoM). IIpumeHsTh
IIOJIyYCHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Bianers MOHATHAMU BIIMCAHHOIO M LIEHTPAJIBHOIO YIUIA, UCIIOIB30BATh TEOPEMBI
0 BIMCAHHBIX yTjax, yriax Mexay XopAaMu (CEeKyILMMHU) U YIJie MeXAy KacaTelbHOU U
XOpZOH IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

Brnaners mOHATHEM OINKMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA
OIIMCAaHHOI'O YETHIPEXYTOJILHUKA IIPU PELLICHUH 3a1a4.

IIprMeHATH [TOIyYEHHBbIEC 3HAaHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJIEIIN
UL 3a7a4  pEATbHOW JKMU3HM M TIPOBOJWTH COOTBETCTBYIOIIME  BBIYMCIICHUS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETPUHU (MONB3YSICh, TAE HEOOXOAUMO,
KaJIbKYJATOPOM).

[IpenMeTHbIe pe3ysIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydenus B 9 kiacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO
pa3IMyHbIE 3JIEMEHTHI MPSIMOYTOJBHOIO TPEYTrOJbHUKA («PELIEHHUE MPSIMOYTOJIbHBIX
TPEYroJibHUKOBY»). HaxomuTh (¢ NOMOUIBI0  KaJIbKyNATOpa) [JIWMHBI W YIJIbl
JUIsL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (popmyslaMu MPUBEIECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISl HAaXOXJACHHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUUYECKUMU
BEJTUYMHAMMU.

Hcnonb3o0BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB I HAaxXOXJEHHUSA Pa3JIMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUUECKUX 3a4a4.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHUs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBaTbest cBOMCTBaMM MOJIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUMCIIATD JJTUHBI U HAXOAUTH YIJIbl y TOJOOHBIX puryp. [IpumeHsTh cBOICTBA O100MS
B TMpaKTHYECKUX 3ajJayax. YMeTb NPUBOAUTH NpPUMEpPbl MOJOOHBIX  (uUryp
B OKPY’KaIOILIEM MHpE.

[Tonb3oBaTbcd TEOpeMamMu O NPOU3BEIAEHUU OTPE3KOB XOPHA, O MPOU3BEIECHUU
OTPE3KOB CEKYIIHX, O KBaJlpaTe KacaTeIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh HMX B PELICHUM TEOMETPUUYECKUX U (usmyeckux 3aaad. I[IpumeHsTsH
CKaJISIPHOE MPOU3BEJCHUE BEKTOPOB JUIsl HAXOKICHUS JIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajauy.

Bnaners NOHATHAMU IPAaBUIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPY>KHOCTH M paJuaHHOW MEphl yria, YMETh BBIUMCIATH IUIOLIA/lb KpyTra U €ro
yactel. [[puMeHATh oJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

HaxoauTs ocu (M1 IEHTPBI) CUMMETPHUH (PUTYDP, TPUMEHSTH ABMKCHUS TUIOCKOCTH
B IIPOCTEHMILINX CITydasx.

[IpuMeHATH MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTUYECKHE MOJENH
JUIs  3aJad  peaJbHOM JKU3HM W NPOBOJAUTH COOTBETCTBYIOIIHME BBIUYHCICHMS
C TMpUMEHEHUWEM MnoJo0Hus M TPUTOHOMETPUYECKHX (QYHKIUH (MOJIB3YysCh, TJE
HEO0OXO0IMMO, KAIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS

(TembI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHSI U ONIPEIECIICHUS.
reoMeTpuyeckue GUrypsl u reOMETPUUECKUE Pacno3naBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
uX CcBoOMcTBa. M3Mepenue OOBEKTHI. onpenesiTh UX B3aMMHOE PACIOJI0KEHHUE, BHITIOJIHATD
r€OMETPUYECKHUX BEIUUYHH MHOTroyroJIbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JoMaHasl. IIpoBoauTh NpoCTENHIINE MOCTPOCHHSI C TOMOILBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJILHBIC YTJIBI.
Pabora

C IPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJICHHUE OTPE3KOB
1 yTJIOB

Y JIMHEUKHU.

M3mepsaTh IMHENWHBIE U YTIIOBBIE BEIMYMHBI FEOMETPUYECKHUX
U TIPAaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha r71a3» pa3Mepbl peaibHbIX 00bEKTOB,
NPOBOAMTH IPyOYIO OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMYUH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUUYECKUX PUTYD.

IIpoBoanTsh K1accuUKaIuio yriioB, BBIMUCIAATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE00XO0AMMBbIE JOKa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

TpeyroyibHUKU

22

ITonsiTE O paBHBIX
TPEYroJbHUKAX U

Pacno3naBaTh napel paBHbIX TPEYTOJbHUKOB Ha TOTOBBIX
yeprexkax (C yKkazaHuEM IMPU3HAKOB).
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MIEPBUYHbIC
MIPEACTABICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
PSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoAUTH clieACTBUS (PAaBEHCTB COOTBETCTBYOITIX
AJICMCHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIMPOBATH ONPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHIUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeUaHbl TPEYTOHHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; IMepuMeTpa TPEyroIbHUKA.

®opMyJIHpPOBaTh CBONCTBA U ITPU3HAKUA PABHOOSIPEHHOTO
TPEYTOJIbHHKA.

CTpouThb YepTEKH, peliaTh 322491 C IIOMOIILIO
HAXOXKJEHUS PaBHBIX TPEYTOJLHUKOB.

IIpuMeHATH TPU3HAKY PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoab3oBaTh UGPOBLIC pECYPCHI IS HCCIeI0BAHUSA
CBOMCTB M3y4aeMbIX QUTYD.

3HAKOMUTBCSI ¢ UCTOPHEN Pa3BUTHS T€OMETPUHU
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[lapannensHble NpsIMBIE, 14 [TapannensbHbie ®opMyJIHPOBATH MOHATHE [TAPATUICIIBHBIX IPSIMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIC, UX CBOMCTBA. | HAXOAMTb IIPAKTUYECKUE IPUMEPHI.
Hakpecrt nexammue, M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHbBIE U rapasuleNIbHbIX IPSAMBIX cekyiieil. [IpoBoauts
OJHOCTOPOHHHUE YIJIBI, | J0KAa3aTelbCTBA NaPAJIIEIBHOCTH ABYX MPSMBIX C IOMOIIBIO
oOpa3oBaHHbIE YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
IIpU [IEPECCYCHUN TPETbEU MPSIMOA.
IapajuIeNIbHBIX BbI4HCIsITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYIIIEH). HaxoauTh yncioBbie 1 OyKBEHHbIEC 3HAYEHUS YTIIOB
[Ipu3Hak B TEOMETPUYECKHX 33/1a4ax C UCIIOJIb30BAHUEM TEOPEM
M1apajuIeIbBHOCTH O CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYT'OJIbHUKA.
IIPSAMBIX Yepe3 3HAKOMUTBCS C HICTOPHEN Pa3BUTHS T€OMETPHUU
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
PSAMOM.
Cymma yrioB
TPEYTOJIbHHUKA.
Bremnue yriibsl
TPEYTOJIbHUKA
OKpYX HOCTb U KPYT. 14 OKpyXHOCTb, XopJila 1 | DOpMYJHPOBATH ONpe/IeIeHUs: OKPYKHOCTH, XOP/IbI,
['eomerpruueckue JMaMETp UX CBOMCTBA. | JHAMETpa U KacaTelIbHOM K OKpyx)HOCTH. M3yuaTh nx
TTOCTPOEHHUS KacarenbHas CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHOJIB3YH UM (pPOBLIE
OKpyX HOCTb, pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP

BIIMCaHHas B yIoOJI.

OKPYHOCTH, BIIMCAHHOW B yT'0JI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEIMHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUYECKHUE
MecTa TOYEK.
OKpyX HOCTb,
ONHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIIMICAHHASA

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHbBIX.
HUcnoas3oBars Mmetoa ' MT 111 qokazarenbcTBa TEOpEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPICHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJaaeBaTb NOHATHUSIMHU BOVCAHHOU W OITMCAaHHOM
OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

PemaTtb OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
MIePIICHIUKYJISPHON JaHHOHN MPsIMOT; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHBIM 3JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE 1 PemaTh 3a1aun Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINE CBSA3U
3HAHUN 0000ITIeHE OCHOBHBIX | MEXIY Pa3IMYHbIMU YacTSIMH Kypca
MOHATUU U METOZIOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
HanmenoBanue paznena | KoamuecTtso OcHOBHOE OCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX 3JIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPEAeJIeHHs: TapalIeIOrpaMma,
[apajijIeJIOrpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpaleuuu, NpsIMOYTrOJIbHON TpaIeuu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | IPU3HAKHU U CBOWCTBA: MapasuiesorpaMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOOKas u Tpareuuu, NpsIMOYTrOJIbHON TpaIeuu.
MPSIMOYTOJIbHAS IIpumeHsITL METOA YABOCHUS MEIUAHBI TPEYTOJbHUKA.
Tpareuuu. Hcnoan3oBathb 11udpoBbie pecypehl A UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEIUaHBI. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUSA T€OMETPUU
enTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBOAUTH NOCTPOEHUS C IIOMOIBIO UPKYJIS U JUHEUKU

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJIbHUKA.

C UCIOJIb30BaHue Teopemsbl Dajeca U TEOpEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE30K.

IIpoBoauTh A10Ka3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIMHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHHKE.
[TomoOHEIE
TPEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYrOJIbHUKOB.
[IpumeHnenue
moaoous

MIPU PEIICHUU
MPAKTUYECKHUX 3a]1a4

CBSI3b C IICHTPOM MaccC, HaX0AMTh OTHOIIIEHUE, B KOTOPOM
MEMAHbI IEJSATCS TOUKOU WX MepeceueHusl.

HaxoauTthb 11o100HbIe TPEYTOJIBHUKHN HA TOTOBBIX YepPTEkKax
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pematsb 3aga4u Ha MOAOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
N0TOOHBIX TPEYTOJIBLHUKOB.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU NpU3HAKA [10A00US TPEYTOJIbHUKOB.
IIpuMeHSITH OTyYEeHHBIE 3HAHUS TIPU PEIICHUH
re€OMETPUUECKUX U MPAKTUYECKUX 3a/au.

3HAKOMMTBCS C HCTOPH el pa3BUTHS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

dopMyibl

JUTS TUTIOMIA U
TPEYTOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU MPEACTABICHUAMH 00 0011eH
TEOPUH ILJI0IAIU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA/IU, BBISICHATD WX HAIJISIHBIA CMBICIL.

BeiBoauTh GOpMYIIBI IUIOMIAIM MTapaIeIorpaMMma,
TPEYroJIbHUKA, TPareuuu U3 GopMyJibl TUIOIIAAH
IPsIMOYTOJIbHUKA (KBaJparta).

BbIBOAUTH ()OPMYJIBI IJIOLIAAH BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHa N U YIoJl MEX1y HUMH.
HaxoauTs miomaan Guryp, n300pak€HHBIX Ha KIIETYATON
OyMmare, HCNoOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
J0CTpanBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp’KaHHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCTIIOIE30BaHMS BCTIOMOTAaTEIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYSCKHX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BoruucjasaTs ionmaan pa3IndHbIXx MHOTOYTOJIBHBIX (DHUTYD.
PemaTh 3a1a4M Ha IWIONIAIb C TPAKTUYECKUM
coJiepKaHUuEM

Teopema [ludaropa u
Havalia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMCHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

JMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb €

B ITPAKTUYECKUX BBIYUCIICHUSAX.

DopMyJTHPOBATH ONIPEACIECHUS TPUTOHOMETPHUUECKUX
(GYHKIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarh COOTHOLICHHS MEXIY CTOPOHAMU B
PSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yrilaMu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMysibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO IS HAXOXKICHUSA
COOTHOIICHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHsITH TOTyYEHHBIE 3HAHUS U YMEHUS ITPU PEILIEHUN
PAKTUYECKUX 3a/1a4.

3HAKOMHMTBHCH ¢ HCTOPUEN Pa3BUTUSA TEOMETPUN
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YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPAOM.

Yrael Mexay
XOpJlamMu U
CEKYIIIMMH.
Bnoucannsie n
OIMMCaHHBIC
YETBIPEXYTOIBHUKH,
WX IPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3ajad4.

BzaumHoe
PACIIOJIOAKEHUE JIBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

DopMyIMPOBATHh OCHOBHBIE ONIPEJIETICHUS, CBI3AHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BliMCaHHBIE YIJIbl, OMUPAIOIINAECS HA OAHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarhb, B TOM 4KCIE C TOMOLIBIO HU(DPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJMTB UX CBOWMCTBA U NPU3HAKU.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH IIPU PEILICHUN
3a1a4y
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHM U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI
OBILEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KUIACC
HanmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BHU/JIbI IEITEIILHOCTH 00yUYarOIIMUXCs
(Templ) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieIeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYIBIX U IPSIMBIX YTJIOB.
Pernienue TpeyroibHUKOB ¢Gyuknuii yriaos ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmysl (c paguycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BoiBoauTh GopMyJibl 1Sl BBIYMCIEHUS II0IAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUroHoMeTpuM (dhopmya
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (HOopMyJIa TUIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEYTrOJIbHUKOB. JAUAroHaJin U yroJl MCxay HI/IMI/I)
HpaKTI/I‘leCKOG Pemartnb TPCYTOJIbHUKH.
IpUMEHEHHe Pemath npakTUuuecKue 3a/1auu, CBOISAIIUECS
JI0Ka3aHHBIX TEOPEM K HaXO0XKJACHUIO PA3JIMUHbBIX 2JIEMEHTOB TPEYTrOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE IPEOOPA30BAHUS TIOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS nonoous. Ipy npeoOpa3oBaHUU NOI00US.
B OKPYKHOCTH CoOOTBETCTBEHHBIE Haxoauth nipumepsl 1o1001s B OKpyKaromien
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXYy OTpEe3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

0 MPOU3BEIICHUHN
OTPE3KOB XOP/I,
Teopema

BIIMUCAHHBIX YTJIOB U MOJ00HBIX TPEYTOJLHUKOB.
Pemath reoMeTpUUeCKUE 3a/1a41 U 33/1a4U U3 pealibHOU
YKU3HH C UCTIOJIb30BAaHUEM TIOJIOOHBIX TPEYTOJIHHUKOB

83



denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
reOMETPUUYECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
IIPOU3BEICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeaeeHUusi CYMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCIIO, HCCJIe0BATH
F€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONEPALIHA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKAIIPHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaJISIPHOE TPOU3BEACHUE T HAXO0XKACHUS
JUITH U yTJIOB
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB
JUIS peLIeHus 3a1a4
busuku

I[eKapTOBBI KOOpANHATLI
Ha IIJIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHUE NPSIMOM.
YpaBHeHne
OKPYXHOCTH.
Koopannatsel Touek
nepeceuecHus
OKPYXHOCTH U
IIPSIMOM.

Meton kooparHAT
IIPY PELICHUU
F€OMETPUYECKHUX
3a7a4, IPaKTUYECKUX
3a7a4

OcBauBaTh NOHSITHE IPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM U OKPYKHOCTU. Bbl1easiTh
IIOJIHBIN KBaJIpaT I HaXOKJAEHUS LEHTpa U pajguyca
OKPYXKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBI0 METOAA KOOPAUHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
IIPYU PELIEHUU 337124, JJIs1 ONPEIEIICHHS PaCIIONOKEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIIEHUN T€OMETPUUECKUX U
PAKTUYECKUX 3a]1a4, JIsl TOCTPOCHHSI MAaTEMaTUYECKUX
MOJIeNIel peasIbHBIX 3a/1au («METO KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICOBAHUI
M(POBBIMU pecypcami.

3HAKOMHUTBCS C MCTOPHEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brraucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlnuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACIICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
ITo1b30BaTHLCSI TOHATUEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIsATh
YUCJIO T, JUIMHY IyT'H ¥ PAUaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT paaHHON MEPHI yria

K TPayCHOI 1 Ha00OPOT.

OnpenessiTh IIOMAAb KpyTa.

BoiBoguth ¢opmyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUIMH YT, IUIOLIAJed CEKTOPOB U CETMEHTOB.
Boruncasats miomany GUryp, BKIFOYAIOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTs 1101aau B 3a1a4ax peajabHON )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MEPEHOC, TOBOPOT
[Ipumenenue

IIPU PEIIECHUH 3a7a4

Pa30upaTs npuMepsbl, WIUTIOCTPUPYIOIINE TOHATHS
JBUKEHUS.

DopMyJTHPOBATH ONPEIEICHUS TApAIIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOIUTh HENOJABUKHBIE TOUKHU.

HaxoauTp 1IeHTpBI U OCH CUMMETPHUH TTPOCTEHIINX pUryp.
IIpuMeHATH apaeNbHbli NEPEHOC U CHMMETPHIO MPH
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIIEIOBAHUI
1u(POBBIE PECypChl

[ToBTOpEeHue, 0000IICHNE,
cCUCTEMAaTH3aIUs 3HAHUU

[ToBTOpEeHue
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMU: (HUTYpa, TOUKA, TIPsIMAs, YOI,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJaccoB, 00001IeHEe
U CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
buUryps 1 ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIIECHIUKYIISIPHBIE
MpsIMBbIE.
OKpy»XHOCTb U KpYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanuslie u
ONIMCaHHbIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Briucanusie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCeKTpHUca U BbICOTa TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
poOMO, IPSMOYTOJIbHUK, KBaIpaT, TPaIeluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U 1ojodue duryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBath GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TJIOIIAAN Kpyra,
00BbEMa MPSIMOYTOJILHOTO TTapalieIenue/a.
OnepupoBathb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
IIPECTABJICHUS JAHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4eOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy Pa3IMYHBIMH YaCTSIMH Kypca.
BpiOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJIbHUKHU.
Teopema [udaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne o0Ommx
TPEYTOJIBLHUKOB.
[IpaBusbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpus.
[Inomans.
Brruncnenue
rontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

MNOACHUTEJIBHAA 3AIITMCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTh U CTATHUCTHKA MPHOOPETAIOT BCE
OO0JBIIIYIO 3HAYMMOCTD, KaK C TOYKU 3pEHUS MPAKTUYECKUX MPUIOKESHUN, TaK U UX POJIH
B 00pa3oBaHUU, HEOOXOJIUMOM KaKJIOMy uenoBeKy. Bo3pacrtaer umciio mnpodeccuit,
Opy OBIAJCHUM KOTOPBIMH TpeOyercs Xopoias 0a3oBas MOATOTOBKa B 00JacTH
BEPOATHOCTH U CTATUCTHKH, TaKas MOJrOTOBKA BaKHA JJIS IPOIOJDKEHUS] 00pa30BaHus U
JUTS yCTIEUTHOM MpohecCUOHATBHOM Kapbhephl.

Kaxp1ii yenoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIINXCS Y HETO
JAHHBIX. A 1Ji1 0OOCHOBAaHHOTO TPHUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITKa HWHGOpPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOATHOCTHOE U CTAaTUCTUUECKOE MBIIIUICHHUE.

MIMEeHHO 1T03TOMY OCTPO BCTalla HEOOXOAMMOCTh CPOPMUPOBATH Y 00yHarOUIUXCS
(GYHKIMOHATIBHYIO TPAMOTHOCTB, BKJIIOYAIONIYI0 B Ce0sl B KauecTBE HEOThEMIIEMOM
COCTaBIISIONIEH YMEHHE BOCIPUHUMATh M KPUTHUYECKH aHAIU3UPOBATh WH(OpMAIUIO,
MPE/ICTABIICHHYIO B PA3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
pEaNbHBIX TPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
pPACYETHL.

3HaKOMCTBO B Y4YEOHOM Kypce€ C OCHOBHBIMHU MPHUHIIMIIAMH cOOpa, aHajau3a H
NpEICTaBICHUS JAaHHBIX W3 Pa3IW4YHBIX cdep >KM3HM OOIIecTBa W TOCyAapCTBa
npuoOmiaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKM pPa3BUBACT HABBIKM OpraHU3alMKM Tepedopa W TMojaAcuéra dYucia
BApHAHTOB, B TOM YHCJIE B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMHU TEOpPUH
rpadoB co3maért maremaTudyeckuid (QyHaamMeHT i (GOPMHUPOBAHUS KOMIIETCHIIUN
B oOsactu WHPOPMATUKH M IUGPOBBIX TexHOJOTHH. [IpM M3ydeHWUU CTATUCTUKH H
BEPOATHOCTH OOOTAIIAIOTCS IMPEACTaBICHUS OOYYarOIIMXCS O COBPEMEHHON KapTUHE
MHUpa U METOJIaX €ro HCCleq0BaHus, POopMUPYETCS TOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHUKA COIMAIFHO 3HAYMMON WHGOPMAIMM U 3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cOOTBeTCTBMU C NaHHBIMU TEJSIMH B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BepoATHOCTb U CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHus BBIACICHBI CIEAYIOLINE
coliepkaTenbHO-MeToanueckne JuHuK: «lIpencTaBieHne MaHHBIX W OINKCATENbHAS
CTaTUCTUKA», «BeposTHOCTHY, «IJIeMeHTh KOMOWHATOPHKNY», «BBenaeHHe B TEOPHIO
rpadoBy.

Conepxxanne nuauM «lIpencraBieHre MaHHBIX W OMNHCATENIbHAS CTATUCTHUKA
CIIY>KUT OCHOBOW JJIs1 (POPMUPOBAHUS HABLIKOB pabOThI C MH(POpMAILME: OT YTEHUS U
UHTEpIIpeTanud WHPOpPMAIMN, MPEICTAaBICHHOW B TaOiWlax, Ha JauarpamMmax u
rpadukax, 10 cOopa, MPEACTABICHNS M aHAIW3a JAHHBIX C UCTOJIb30BaHUEM

89



denepanpHas pabodas mporpamMma | Matemaruka. 5—9 kimaccol (6a30BbIi yPOBEHB )

CTATUCTUYECKUX XapaKTEPUCTHK CpPEJHUX U pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOydJaroruecsi yd4aTcsi CUMTBIBAaTh M HWHTEPIPETHPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEUIITNE TUIIOTE3bI, PA3MBIIIATH HaJ (PaKTOpaMu,
BBI3BIBAIOIIMMHU H3MEHUYMBOCTh, W OLICHMBAaTh MX BIMSHUE HAa pacCMaTpUBacMbIe
BEJIMYMHBI U TIPOIIECCHI.

NHTYyWTHBHOE TMpPEICTABICHUE O CIy4ailHOM W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM JJISI MU3yYECHUS
TEOPUU BEPOSATHOCTEN. bolibllioe 3HaUeHNE UMEIOT MTPAKTUYECKUE 3aaHNsA, B YaCTHOCTH
OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMH.

[TonsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MPaBAONOA00Us CIIyIaitHOTO COOBITHSI.
[Tpu n3yyenuun yueOHOro Kypca oOydaronifecs: 3HaKOMSITCS C IPOCTEUITUMU METOJaMU
BBIYUCJICHUS BEPOSITHOCTEN B CIy4allHBIX DJKCIEPUMEHTaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA HCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIONIMMU CTaBUTh U
pemaTh O6ojee CoXHbIE 3a7aun. B yueOHbIN Kypc BXOIST HaYallbHbIE MPEICTABICHHUS
0 CIIy4allHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax ydeOHOrO Kypca OCYIIECTBISECTCS 3HAKOMCTBO  OOYYaroIIMXcCs
C MHOXXECTBaMHM U OCHOBHBIMHM OIEpallMIMH HaJl MHOXXECTBAMH, PacCMaTpPUBAIOTCS
pUMEphl MPUMEHEHUsI JJi1 pEelieHus 3aJad, a TakKe MHCIOJb30BaHUS B JPYIUX
MaTEMaTUYECKHUX Kypcax U yueOHBIX MpeMeTax.

B 7-9 xnaccax nzyuaetcst yueOHbIN Kypc « BeposTHOCTb U CTaTUCTHKAY, B KOTOPBI
BXOAAT pazzaensbl: «lIpeacTaBiieHre JaHHBIX U OMUCATENIbHAS CTaTUCTUKAY,
«BeposTHOCTEY, «DEeMEHTh KOMOMHATOPUKNY, «BBeneHre B Teoputo rpagoBy.

OOmiee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JJIsI M3Yy4YeHHUsT Yy4eOHOro Kypca
«BepositHOoCTh M cTatrcTHkay, — 102 dvaca: B 7 kiacce — 34 uvaca (1 yac B Hemeno),
B 8 kiacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUEHUSA
7 KIIACC

[TpencraBieHre AaHHBIX B BHUAE TaOnWL, Auarpamm, rpaduxoB. 3aroyiHEHUE
Ta0JIMI], YTEHHE U MOCTPOCHUE AMArpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHbIX MpoleccoB. M3pneyenue nHpopmManuum U3 auarpamMm U
TaOJINILL, UCTIONB30BAHUE U UHTEPIPETALIMS TaHHbBIX.

OnucarenpHasi CTAaTUCTHUKA: CpeAHee apupMETHYEecKoe, MeauaHa, pa3Max,
HauOOoJbIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [IpuMepsl ciayyaiiHON
U3MEHYHUBOCTH.

Cry4daliHBIN SKCTIEPUMEHT (OTIBIT) U CIy4aiiHOe coObITHE. BeposITHOCTh 1 YacToTa.
Posib MaJIoBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.
MomneTta 1 urpanbHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepmna, pebpo. Crenenp BepinHbl. Yucno pédep 1 cyMMapHasi CTEICHb
BepmvH. [IpencraBnenue o csa3Hoctr rpada. Llenun u mukiel. [Iytu B rpadax. O6xon
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rpada (disiepoB nyTh). IIpeacraBnenue 06 opueHTUpoBaHHOM rpade. Pemienue 3amau
C TIOMOIILI0 TPadoB.

8 KJIACC

[TpencraBieHne JaHHBIX B BUJIE TaOJIUIl, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Oniepanuy HaJi MHOKECTBaAMMU:
oObeIMHEHUE, TepeceueHue, aonojgHeHue. CBOICTBa omnepanuil HajJ MHOYKECTBaMHU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEAEIIUTENIBHOE, BKIKOUeHNs. Mcnonb3oBanne
rpa)uyecKkoro MpeACTaBICHUS MHOXECTB Ul ONMCAHUSA PEATBHBIX IMPOIECCOB U
SIBJICHHUM, IIPU PELICHUH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlUcriepcuss M CTaHOAPTHOE OTKIOHEHHE
YHCIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS ciyyaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITUH. OMBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUAMU. CiydalHbIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCIYEH
BEPILUHBI, CBSI3b MEXKAYy YHUCIOM BEpUIMH U yucioM pédep. [IpaBuno ymMHOXKEHHS.
Pemenue 3aau ¢ moMmonisio rpados.

[IpotuBomnomnoxHeie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTuii. HecoBmecTHble coObITHSA. DOpMylia CHOKEHHS BEpPOSTHOCTEH. Y cClIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IIpencraBnenue
JKCIEPUMEHTAa B BHUJE JepeBa. PemieHue 3amad Ha HaxO0XKICHUE BEPOSATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYANHOTO IKCIEPUMEHTA, Juarpamm Jitepa.

9 KJIACC

[IpeacraBnenre MaHHBIX B BHUjE TAONUIl, AUarpaMm, rpaukoB, UHTEPIPETAIIUSI
JTaHHbIX. UTeHue 1 mocTpoeHue TabJnil, [uarpaMm, rpadKoB MO peajbHbIM JJaHHBIM.

[lepectanoBku u ¢aktopuan. CodyeTaHUss W YUCIO COuYeTaHUU. TpeyrobHUK
[Tackand. Pemenue 3anay ¢ MCNoJib30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BeposTHOCTh. Ciy4yalHbIi BBIOOP TOYKH U3  (QUTYPHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuiu. BepostHOCTH cOOBITHII B cepuu UcTibITaHU bepHyiu.

CinyuaiiHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MareMatuyeckoe
oxujanve u aucrepcus. [Ipumepbl MaTEMAaTUYECKOTO OKHUAAHUS KaK TEOPETUUYECKOTO
CpPEIHETO 3HAYECHUS BEIMYMHBI. MaTEMATUYECKOE OXKUIAHUE U JUCHEPCUS CIIyYaWHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN BepHyIm.

[TonsiTue o 3akoHe OonbmuxX yncen. Mi3MepeHue BeposSTHOCTEHN ¢ TOMOIIBIO YacTOT.
Posb u 3HaueHne 3akoHa OOJIBIITUX YHUCEIT B IPUPOJIE U OOIIECTRE.
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HPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC pe3yJbTaTBl OCBOCHHS NPOTpaMMBbI y4eOHOTO Kypca K KOHILY
o0yueHus B 7/ KJiacce:

Yurate wuHpOpMaLMIO, NPEICTaBICHHYO B Tabmuuax, Ha JuMarpaMmax,
NPECTABIIATh IaHHBIC B BUJIE TAOJIHUIl, CTPOUTH JUArpaMMBbl (CTOJIOMKOBBIE (CTOI0UYATHIE)
U KpYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh M1 HHTEPIPETUPOBATH PEAIBHBIC YHUCIOBBIE JAHHBIC, IMPEACTABICHHBIC
B TaOJuIax, Ha [UarpaMMmax, rpadukax.

Hcrons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAapaKTEPUCTUKU: CPEIHEE
apumeTnyeckoe, MearaHa, HauOOJbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max.

NMmeTp nipesicTaBIeHUE O CITy4allHOM U3MEHYMBOCTU Ha MMPUMEpax LEeH, GPU3HMUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX AAHHBIX, UMETh IIPEICTABICHUE O CTATUCTHUYECKOMN
YCTOMYHUBOCTH.

[IpeameTHBIC pE3ydbTAaTHl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
avarpamM, rpaduKoB, MPEICTABIATh JaHHbBIE B BUJIC TaOIMI, TUarpamMM, rpauKoB.

OnuceIBaTh JTAHHBIE C MOMOIIBIO CTATUCTUYECKUX MMOKA3aTENIC: CPEAHUX 3HAUEHU
U Mep pacceuBaHus (pa3max, TUCIEPCHs U CTaHJAPTHOE OTKIOHEHUE).

HaxonuTh 9acTOTBHI YHCIOBBIX 3HAYEHHUH M YaCTOThI COOBITHH, B TOM 4YHCIIC
10 pe3yJIbTaTaM U3MEPEHUN U HAOIIOCHUH.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHII B OIBITaX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Ucnonb3oBath rpaduueckue MOJAEIU: JAEPEBO CIYYaWHOTO HKCIEPUMEHTA,
JarpaMMmbl Ditepa, YMCcaoBas Mpsamas.

OnepupoBaTh MOHATUSAMHU: MHOXXECTBO, IOJMHOKECTBO, BBINOJHSITH OIEpaIun
HaJl MHOKECTBaMU: 00bEeIMHEHUE, TIEPECCUCHHUE, JTOMOTHEHNE, TTEPEUUCIIATh dJIEMEHTHI
MHOECTB, IPUMEHATh CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpadguyeckoe NpeacTaBiICHUE MHOXKECTB M CBSI3€H MEXITy HUMU
JUIS. OMMCAHMS TMPOLIECCOB M SBJIEHUM, B TOM YHCIIE NPU PELUICHUU 3aJad U3 APYrUx
y4eOHBIX MTPEAMETOB U KypPCOB.

[IpeameTHBIC pE3yabTaThl OCBOEHHUS MPOrPAMMBI Y4E€OHOTO Kypca K KOHILY
o0yueHus B 9 ki1acce:

N3Bnekate U mpeoOpa3oBbIBaTh WH(OpPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHHKAX B BHUJAC TaOJNHIl, aAWarpamMMm, rpaduKoB, TPEICTaBISATH JTaHHBIC B BHJIC
Ta0IuIl, JUarpamm, rpauKoB.
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Pemate 3amaus  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKkKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE CPEJHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

Haxomuth 9acTOoThl 3HAYEHWHW W YaCTOTHI COOBITHS, B TOM YHCIE TOJIB3YSCh
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOCHU.

Haxonuth BepOSITHOCTH CIIy9allHBIX COOBITHI B M3YYCHHBIX OMBITaX, B TOM YHCTIC
B OMNbBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEpPUSX HUCIBITAHUN
JI0 IEPBOTO yCIIEXa, B CEPUAX UCIBITAaHUN bepHyun.

HNMeTs peacTaBiIeHUE O CIy4YalHOW BEJIMYMHE U O PACIIPENEIICHUN BEPOSATHOCTEM.

NmeTp mpencTaBieHUE O 3aKOHE OOJBIIUX YHCENT KaK O IPOSBICHHUH

3aKOHOMEPHOCTH B CIIy4alHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIAX YHCEIT
B IIPUPOJIe U OOIIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazgena |KonmuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BH]IBI IEATETLHOCTH 00yUYaOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiieHre TaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B Tabnunax. [Ipakruueckue
BBIYMCJICHHUS IO TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuaeckas
paboTta «Talauib.
['padpuueckoe
MPECTaBICHUE JAHHBIX

B BUJIE KPYT'OBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpaduueckux
JarpamM.

[Ipaktrueckas pabora
«JlnarpammMbD)

CTaTUCTUYECCKUX JAHHBIX M YACJIOBBIX MACCHBOB
C TIOMOIIIBIO TA0JIHII U AMATPAMM C UCTIOIH30BAHUEM
aKTyaJTbHBIX U BXXHBIX JAaHHBIX (JIeMorpadudeckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOIYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucarespHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMETHIECKOE.

Menuana yncioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
LEHTPaJIbHON TEHJAECHIIUH (Mepa EHTPa), B TOM UUCIIC
cpeaHee apudpMeTHIECKOe, MeIMaHa.
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Y CcTONUMBOCTS MEAUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOUIBIO
cpenHero apuMeTn4eckoro U Meauansl. Pemars
3aJ1a4H.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYpPCOB, B XOJI€
IPaKTHYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHHUSI YUCIIOBOIO MACCUBA, pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a onucaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEJISIMU UCCIEIOBAHUS

CiyyaliHasi U3MEHUYUBOCTD

CiyualiHasi UBMEHUYUBOCTH
(npumepsr). Yacrora
3HAYEHHI B MACCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpamMmel.
[IpakTuueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHSI: YACTOTA 3HAUCHHUI B MacCUBE
JAHHBIX, TPYNIUPOBKA JIaHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NOAOUPATH MMOIXOIAIINN 1IAr TPYHIITHPOBKHU.
OcBauBaTthb rpaduyecKue NpeaIcTaBICHNs Pa3HbIX
BHJIOB CJIy4ailHOM M3MEHUYMBOCTH, B TOM YUCJIIE

C IOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUIECKON pabOThI

Brenenue B Teoputo rpadoB

['pad, Bepumna, pedpo.
IIpencraBnenue 3amauun

¢ nomolikio rpada. CreneHp
(BaJIEHTHOCTH) BEPILINHBI.
Yucno pédbep u cyMMmapHas
cTerneHb BepimuH. Lens u

OcBauBath NoHsiTHA: Tpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHATHA TYTh B Tpade, iepoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiath 3a1a4M Ha IOUCK CyMMBI CTEIIEHEW BEPILIVH
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k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(21JIepOB IMyTh).
IIpencraBinenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha moucK 00xoa rpada, Ha TOUCK MyTen

B OPUCHTHPOBAHHBIX rpadax.

OcBauBaTh COCOOBI TIPEICTABICHUS 3314 U3 Kypca
ayreOpbl, FCOMETPUH, TCOPUH BEPOSITHOCTEH, IPYTruX
IIPEIMETOB € MTOMOIIBIO TpadoB (KapThl, CXEMBI,
AIEKTPUICCKHUE IEeTH, (YHKITUMOHALHBIC
COOTBETCTBUS) Ha TIpUMeEpax

BeposiTHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CityyaiiHbIN OTIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Poiib
MaJIOBEPOSITHBIX U
MPaKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaigbHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTryeckas padbora
«YacToTa BbIIaJICHUS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
Clly4aiiHOE COOBITHE, MAaJIOBEPOSATHOE U IPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3y4yaTh 3HAUMMOCTh MAJIOBEPOSITHBIX COOBITHIA

B IIPUPOJIE U OOILIECTBE HA BAKHBIX IpUMeEpax
(aBapuM, HECYACTHBIE CIIy4aH, 3alIUTa IEPCOHATIBHOM
uH(popmaIum, nepegaya TaHHbIX).

H3y4arh poib KIIACCHYECKUX BEPOATHOCTHBIX
Mojienelt (MOHeTa, UrpajbHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Hao0sroaaTh U M3y4aTh 4acTOTy COOBITUIN B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKONU paboThI

O06o061enue,
CUCTEMATH3aUs 3HAHWI

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IMoBTOPATH U3yYEHHOE U BHICTPAUBATDH CUCTEMY
3HaHUU.

PemaTh 3agaum Ha NpeCTaBICHUE U ONMCAHUE
JAHHBIX C MOMOIIbIO U3YYEHHBIX XapaKTEPUCTHK.
OOcyxnaTh NnpuMepsbI CITy4YaliHbIX COOBITUH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJH B IPUPOJIE U KU3HU
YeJoBeKa

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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8 KUIIACC
HaunmenoBanue pazaena |KomuuecTBo OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSAATH H3yUYeHHOE U BHICTPAMBATH CHCTEMY

7 xnacca

OrnucarenbHast CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CryqaitHbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UIpajibHasl KOCTh

3HAHUM.

PemaTe 3agqaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4M Ha IPEACTABICHUE TPYNIITUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIy4YallHON M3MEHUYHUBOCTH.
Pemiarh 3aga4m Ha onpeesieHUE 4YacTOThI
CJIy4allHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CITyYallHBIX COOBITHI, UX
POJIM B IPUPOJE U KU3HU YEIIOBEKA

OnucarespHag CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
JnarpamMmebl paccemBaHMs

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAaPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIS1 OITMCAaHHA paCCCUBAHUA JaHHBIX.

BI)II[BI/IFZITB TUNoTe3hI 00 OTCYTCTBUHU HUJIKX HAJINYHUHU
CBA3H 110 JUarpamMmMaM paCcCCrBaHMs.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS 110 UMCIOITUMCS
JaHHBIM, B TOM 4YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHuoecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHUE.

CaoiicTBa onepanuit

HaJ MHOXXECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacrpeenuTenbHOe,
BKITFOUCHUSI.

['paduueckoe
IpeJICTaBICHUE

MHO’KECTB

OcBauBaTh NOHATHA. MHOYKECTBO, dJIEMEHT
MHO>K€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauum HaJ MHOKECTBAMU:
o0beIMHEHNE, IEpeceueHue, TOMOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATEIbHOE, PACIIPENCINUTEIBHOE, BKIFOYCHUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 3a7a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB U KypCOB

BeposATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyqaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHH.
OMnbITE ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[IpakTrueckas pabora
«OnBITHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX SJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITH MO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI

CIIyYalHOTO OTIBITA.

Peiarb 3a1a4mn Ha BEIYMCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMHU, B TOM YHUCJIE

C IIOMOII[IO KOMITBIOTEPA.
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AJIEMEHTAPHBIMH
COOBITHUSIMU

I[IpoBoaAUTH U U3y4YaTh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UICTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0/ MPAKTUYECKON paboThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh IyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILMHBI, CBSI3b MEXKIY
YUCJIOM BEPIINH U YUCIOM
pe€o6ep. I[IpaBuino ymMHOKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak rpad 0e3 1uKIIa,
BHCsYas BEpIIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIEpeBe, JUaMETp ACpeBa.

H3yuars cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXKIY IBYMS
BEpPUIMHAMHU, CBS3b MEXK]1y UACIOM BEPIIUH U YUCIOM
péoep.

Pemiats 3a1a4M Ha IOUCK U IEPEUUCIIEHUE Y TEN

B JIepeBe, OIpe/ieNICHUE YUCIa BEPIIUH WiH pEdep

B JIepeBe, 00X0/1 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C MPUMEHEHHEM MPABUIIa YMHOKEHUS

Cny4daitHbie COOBITHUS

[IpoTHBOIIONOXKHOE COOBITHE.
Junarpamma Diunepa.
OObenMHEeHNE U TIEpeceueHre
coosiTuil. HecoBMecTHbIC
coObITHsi. Popmyia
CJI0KEHUSI BEPOATHOCTEM.
IIpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOSTHOCTh. He3aBucumbie

OcBanBaTh MOHATHS: B3AMMHO ITPOTHBOIIOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevyeHne coobITUi, Auarpamma ditniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuats TeopeMbl O BEPOITHOCTH OOBETUHECHUS

JBYX COOBITUH ((POPMYITBI CITOKEHHUS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM YKCIIE TEKCTOBBIC 3a/1a4U

Ha OTpEeJICJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOprtus. [Ipencrabienue
CIIy9aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsAMOii, TuarpaMm Ditiiepa, GopMyIIbl CIIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEN, YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuaTsb cBoiicTBa (ONpeiesieH s ) He3aBUCUMBIX
COOBITHI.

PemiaTe 3a1aum Ha onpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

Pemiate 3a1a4m Ha IOUCK BEPOSITHOCTEN, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CJIy4alHOI'O OIbITa

O06o011enue,
CUCTEMATH3AIUS 3HAHWI

IIpencraBneHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepostHOoCTh
CITy4alfHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IToBTOPATH U3yYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

PemiaThb 3aga4m Ha IPEACTABJIEHNUE U OTIMCAHUE
JIAHHBIX C TIOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum c npumMeHeHueM rpados.

PemiaTh 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSTHOCTSAM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00BETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4YalHOIO OIIBbITA.
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PemaTh 3a1a4u Ha iepedncieHne KOMOMHAITUI
(4rcna NepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HAXOXKJEHUE BEPOATHOCTEN COOBITHH C
MpUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIE

C UCTIOJIb30BaHUEM TpeyroybHuKa [lackans

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34
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9 KUIACC
HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATETLHOCTH 00yUYalOIIHUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBnenne TaHHBIX. IMoBTOPSATH N3yUYEHHOE W BLICTPAUBATH CUCTEMY

8 kiacca

OnwucareypbHas CTAaTUCTHKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucumocTs COOBITHIA

3HAHUMU.

PemiaTs 3a1aum Ha IPEACTABICHUE U ONIMCAHUE
JTAHHBIX.

Pemiateb 3aga4u Ha HAXO0XKACHUE BEPOSATHOCTEN
0oOBbeIMHEHUS U TIEpeCceUeHUs COOBITUM, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEJICTABJICHUMN U JEPEBA CIIYYalHOTO OIIBITA.
PemaTh 3aga4uu Ha iepedrcieHne KOMOMHAIUI
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOMHATOPUKHU

ITepectanoBku. @akropua.

CoueraHus ¥ 4HUCIIO0
coueTaHui. TpeyroJbHUK
ITackais. IlpakTuueckas
pabota «Beruncienue
BEPOSATHOCTEUN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPSAAOUYSHHAs Iapa, Tpoiika 00bEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMM, TPEYroJbHUK Ilackas.

Pemate 3a1aum Ha iepeynCIICHUE YIIOPSAI0YECHHBIX
rap, TpoekK, epeYrciIeHue IepeCTaHOBOK

Y COYETAaHUH DJIIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AJIEKTPOHHBIX TAOIUID)

Pemath 3aga4u Ha MPUMEHEHHE YHCIIa COYCTAHUN

B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HeroTona).

Pemats, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIBIO
AJIIEKTPOHHBIX TA0JIMIL B X0/1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOATHOCTh. CiTyyalHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BBHIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYTra, OTPE3Ka W JyTH
OKPYXHOCTH, YHCJIOBOTO MPOMEXKYTKA

Hcnpitanus beprynnu

UcneiTanue. Ycnex u
Heyzaada. Cepust UCTIBITAHUN
JI0 TIEPBOTr0 ycrexa.
Ucnpitanus bepryinu.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnymm. [Ipaktnueckas
pabora «/cnpiTanus
bepnymum»

OcBanBaTh NOHSATHSA. UCIIBITAHUE, DJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUN, HACTYIUJIEHUE TIEPBOTrO yCIIexa
(Heynmaum), cepusi uCnibITaHuil bepHysm.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
COOBITHI B CEpUHU UCIIBITAHUI JI0 TIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (OPMYIIbI CyMMBI
F€OMETPUUECKOU ITPOrPECCUU.

Pemars 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEU
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

H3y4yars B X01€ NpaKTHYECKOH padoTHhI,
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B TOM YHCJIE C TOMOUIBbIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMYMHA

Crny4aitHas BeJIMYMHA U
pacrpeneneHue
BEPOSITHOCTEH.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATHYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYCHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucen. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akona
OOJBIINX YUCE

OcBoOUTH NOHATHSA: CITy4YaiiHasl BEJINYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEIECICHUE
BEPOSTHOCTEH.

N3yuaTthb u 00CyKAATH TPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETHI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBanBaTh NOHATHS: MATEMATUYECKOE OXKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IUCIIEPCUU YUCIOBOIO Habopa.

Pemats 3a7a4um Ha BBIYMCICHUE MATEMATHUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOU CIIy4YaliHON
BEJINYMHBI 110 3aTaHHOMY PaCIIPENEIEHUI0, B TOM
YuCJe 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM

YU CJIEe PaclpeIesICHUs CIy4aHON BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEpUH UCIIBITAHUN bepHyuin.
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N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIHX urcel (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHS OJIN3KA K €T0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MEpPEHNE BEPOSITHOCTEH

C MOMOIIIBIO YacTOT. O0CYXKAATH POJIb 3aKOHA
OOIBIINX YKCET B 00O0CHOBAHUU YaCTOTHOI'O METOAa
HU3MEPEHUS BEPOSITHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTHA B U3MEHYNBBIX
SIBJICHHSIX, POJTH 3aKOHA OOJIBIITUX YUCEN B IPUPOJIE U
B JKU3HH YeJIOBEKA

O0600611eHre, KOHTPOJIIb 10 IIpencrasieHue JaHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CHCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1aum Ha IPEACTABICHNUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiisle | PemaTh 3aaum Ha HaXO0XICHUE BEPOSATHOCTECH
BEJIMYMHBI U pacIpeICIICHHS COOBITHIA, B TOM YHCJIE B OIBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEU O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BRIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUsAMMU CIIy4YalHbIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34
UYACOB I10 ITTPOI'PAMME
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