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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, COJIepKaHUE O0YUCHUS, TUTAHUPYEMbIC PE3YyIbTaThl OCBOCHHUS MPOTPAMMBI IO
MaTeMaTHKe, TEeMaTHIeCKOE IJIaHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo maTemMaTuke Uil oOydarommxcs 5—9 kiaccoB paspaboTaHaHa
ocHoBe @I'OC OOO. B nporpamMe Mo MaTEMaTHKE YYTE€HbI UIEU M TOJOXKEHUS
KoHuenuuu pa3BuTus MmaTeMaTH4eckoro oopaszoBanus B Poccuiickoii ®denepanui.

[TpeameToM MaTeMaTHKH SBISIOTCS (PYyHIAMEHTAIBHBIE CTPYKTYPHI HAIIETO MUPA —
MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHUS (OT MPOCTEUIINX,
YCBaMBAE€MbIX B HEMOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUISl pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uel). MaremaTuyeckue 3HaHusl 00eCIeunBaloT
MOHMMAHWE TMPUHIUIOB YCTPOWCTBA W HCMOJb30BAHUSI COBPEMEHHOW TEXHHKH,
BOCIIPUATHE W HHTEPIPETALMIO COLUAIBHOM, JKOHOMUYECKOW, MOJIUTUYECKOU
nH(poOpMaIK, MAalOT BO3MOXKHOCTH BBIMOJHSATh PACU€Thl U COCTAaBISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSThH (POPMYIIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€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 TAaKWE€ NPUEMBI M METOJbl MBIIUICHUS, KaK WHIAYKLUHUS W JIEIYyKIUS,
000011IeHrEe U KOHKPETH3allvs, aHAJIU3 U CUHTE3, KiacCu(UKanus U CUCTEMaTU3aIHs,
abctparupoBanue u aHaorusi. O0BEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TpaBUIa UX

KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOSHUH, CTOCOOCTBYIOT
BbIPAOOTKE YMEHUs (OPMYITHPOBATH, 0OOCHOBHIBATH U JIOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIlUIeHHEe. M3yueHrne MareMaTuku obecrieunBaeT
dbopMHpoBaHUE ATOPUTMUYECKON KOMIOHEHTBI MBIIIUICHUS] U BOCIIUTAHUE YMEHUIN
JNEWCTBOBAaTh MO 33JIaHHBIM  AJITOPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIE U
KOHCTPYHPOBaTh HOBBIE. B mpoliecce perieHus 3aj1a4 — 0CHOBOM yueOHOM AeATEILHOCTH
Ha ypoKax MaTeMaTUKHU — Pa3BUBAIOTCSI TBOPUECKAs U IPUKJIIAHAS CTOPOHBI MBIIILICHHUS.
OOyuenne MareMaTuke 1a€T BO3MOXKHOCTh Pa3BUBATh y 00YYaIONIUXCS TOUHYIO,
palMoHANIBHYI0O U WH()OPMATUBHYIO peub, YMEHHE OTOMpPATh HAWOOJIee TMOIAXOISIINE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPAaUISCKUE CPEACTBA JJIS BBIPAKCHUS CYKICHUN U
HaIJISIAHOTO UX MPECTABIICHHUS.

[Ipy u3ydyeHuM MaTEeMaTUKW OCYIIECTBISETCS OOIee 3HAKOMCTBO C METOJAMHU
MO3HAHUS JEUCTBUTEIBHOCTH, IPEACTABICHUSIMU O TIPEAMETE U METOJaX MaTeMaTUKH,
UX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUSI MAaTEeMaTUKH JIJIs1 PEUICHUS HAYYHBIX U MPUKIAAHBIX 3a7a4.
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[IpuoputeTHbIMH LEASIMU OOy4YeHHs] MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE IEHTPATBHBIX MAaTEeMATHYECKUX MOHSATHH (YMCII0, BEIMYMHA,
reoMerpuyeckas Qurypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIMS), 0OeCreYMBaIOIIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;

NoJIBeIcHHEe OOY4YaroIIMXCsl Ha JOCTYIMHOM JiJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKU U OKPYKAIOIIEr0 MUpa, TOHUMAaHHE MAaTEMATHKN KaK YacTH
o011e#l KyIbTyphl YEJIIOBEUECTBA,

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

dbopmupoBaHrue (PYHKIIMOHANBHONM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBJICHUSI MAaTEMAaTUYECKUX TMOHSATUNA, OOBEKTOB U 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  3ajady,
VUHTEPIPETUPOBATH U OLICHUBATh NOJyYEHHBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COZIEP KaHUS TPOTPaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucna
U BBIUMCICHUS», «Anredpa» («AnreOpanyeckue BBIPAKECHUS», «YPaBHEHHUS U
HEpaBEHCTBaY), « DyHKIMN», «I'eomerpus» («I'eomerpuueckue pUrypsl 1 uX CBOMCTBaY,
«3MepeHue TeoMETPUYECKUX BEIUUYUH»), «BeposSTHOCTb M CTaTHCTHKa». JlaHHbBIE
JVHUM Pa3BUBAIOTCS MApalIeNbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTHUKOM,
OJIHAKO HE HE3aBUCUMO OHA OT APYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUMU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakHUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MNPUHLIUNHAIBHBIM
BonpocaM  oOydaromigecss  OOpamlajuch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMHM TOHATHUSMU M HaBBIKAMU OCYILIECTBIIUIOCH IIOCJIEN0BATEIBHO U
NOCTYINATEIbHO, C COONIOAECHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMUCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpEeACTaBICHUI 00ydarolmuxcs,
paciupsis 1 yriryossis e€, o0pas3ys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM YYEOHBIM
peaMEeTOM Ha ypOBHE OCHOBHOTO 001iero odpaszoBanus. B 5-9 knaccax maremartuka
TPaIUIIMOHHO U3y4aeTCsl B paMKax CIeAYIONIMX Y4eOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Airedpay (BKJIr0Yas 3JIEMEHTbl CTATUCTUKU U
Teopun BepoaTHocTe) u «l'eomerpusi». IlporpamMmmMoil 1Mo MaTeMaTUKE BBOAMUTCS
CaMOCTOSITeNIbHBIN yu4eOHBIN Kypc «BeposiTHOCTh U CTATUCTUKAY.

OOGmiee 4KCIIO 4acoB, PEKOMEHJIOBAHHBIX JJISI U3YyUYCHHUS MaTeMaThku (0a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTO 0011ero oOpazoBanus, — 952 yaca: B 5 kmacce — 170
yacoB (5 yacoB B Heneno), B 6 kinacce — 170 vacos (5 wacoB B Hezieno), B 7 kiacce —204
yaca (6 yacoB B Hejelno), B 8 kinacce — 204 yaca (6 yacoB B Hefeno), B 9 kinacce — 204
yaca (6 4acoB B HEJICIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

M3yuenue MaTeMaTHKH HA YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsI HAIPABJICHO Ha
JOCTHXKCHHE OOYyJaIONUMUCS JIMYHOCTHBIX, METAllPeJIMETHBIX W  IPEIAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB OCBOCHUS YIEOHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOEHMS  NpPOrpaMMbl 1O  MaTEMaTHKE
XapaKTEePU3YIOTCSL:

1) naTpHOTHYECKOE BOCIIUTAHHUE:

MPOSBJICHUEM HMHTEpEca K IPOULIOMY M HACTOSIIIEMY POCCHUUCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOMU
MAaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX HOCTHXKEHHH B JIPYIMX HayKax u
MIPUKIIAJIHBIX cepax;

2) Tpa:KIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mnpas,
NPENCTaBICHUEM O MATEeMaTHYEeCKUX OCHOBAX (DYHKIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBJICHHM, POLEAYp IPa’kJaHCKOr0 0011ecTBa (HarpuMep, BbIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ASTHUECKHX IIpOOJIeM, CBA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAaHHUEM BaXKHOCTH MOPAIbHO-3TUYECKHUX
MPUHLIUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B pEIICHHUM MPAKTUYECKUX 3a7ad
MAaTEMATHYECKOW  HAIPABJICHHOCTH, OCO3HAHMEM BaXXHOCTH  MaTE€MaTHYECKOTO
o0pa3oBaHMsi Ha TPOTHKEHUM BCEH KU3HU [JI YCHEIHOW MNpo¢heCcCuOHAIbHON
NESATETbHOCTH W PA3BUTHEM HEOOXOJUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIUBHUAYATbHOW TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX IUIAHOBC
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

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 IEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HayUYHBIX MIPEACTABICHHIA
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 KakK CPEACTBOM 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 3I0pOBOro 00pasza >KWU3HM (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM
3aHATHNA U OT/ABIXA, PETyJIApHas Gu3ndecKass akKTUBHOCTH ), COPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MpPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAaKOTO K€ IpaBa APYroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMEH Ha TMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUM U1 pelIeHHs 3a/JauyB
00JacTH COXPAHHOCTH OKPYXAlOIIeH Cpebl, TUIAHWPOBAHUS TOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COLHATbHOI U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPaKTHUYECKYIO 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, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS
U JIeHCcTBUsA, POPMYIUPOBATH U OLIEHUBATh PUCKU U MOCJIEACTBUS, POPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CBOEHUS MPOrpaMMbl IO MaTEMATUKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpa3oBaHus y oOydaromierocst 0yayT cqpOpMUPOBAHbI METapeIMETHbIE Pe3yIbTaThl,
XapaKTEPU3YIOLIUECS OBJIAJCHUEM YHUBEPCAIbHBIMU IO3HABATEIbHBIMU JCHCTBUSMH,
YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMU  JIEUCTBUSIMU U YHUBEPCAJIbHBIMU
PETYJISTUBHBIMU ACUCTBUSMU.

Ilo3zHaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3zoBble JJoruueckue aeiicTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKA MAaTEMaTHYECKUX
00BEKTOB, MOHATUN, OTHOUIEHUH MEXAYy MOHSITUSAMHU, (HOPMYIUPOBATH OIpEaesICHUs
NOHSATUN, YCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIaccU(PUKAIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHMSI, KPUTEPUU MTPOBOJIUMOIO aHAJIN3A;

BOCIIPUHUMATh, GOPMYJIHPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIbHBIC
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Y OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHBOPCUHSB
(dakTax, JaHHBIX, HAOJNIONCHUAX U YTBEPXKACHHUAX, Mpeajaratb KPUTCPUHU IS
BBISIBICHUS 3aKOHOMEPHOCTEH M MTPOTHUBOPCUHIA;

JIeJIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOUCHUH, YMO3aKIIOUYCHUH 110 aHAJIOTHH;

pa30oupaTh JIOKa3aTelIbCTBA MATEMAaTHYCCKUX YTBEPXKACHHUW  (NIPSIMBIC | OT
IPOTHBHOTO), IPOBOJTUTH CaMOCTOSTEIILHO HECIIOKHBIC JI0Ka3aTejIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpaWBaTh aApPryMEHTAIMI0, HPHUBOJWTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHSI,

BBIOMpATH CHOCO0 pelieHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
peleHus1, BRIOMpaTh HanOoJIee MOIXOAIINA ¢ YIETOM CaMOCTOSITEIILHO BhIICICHHBIX
KpUTEPHUEB).

ba3oBble ucclie10BaTe/bCKUE AeCTBHUSA:

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 UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYE€CKOTO OOBEKTA,
3aBUCUMOCTEN OOBEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (hopMyIHpoBaTh O0OOOIIEHHUS U BBIBOABI IO pe3yjbTaTaMm
MIPOBEIEHHOTO HAOJIOJCHUS, UCCIICIOBAaHUS, OICHUBATh JIOCTOBEPHOCTH IMOTYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000OIIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIlecca, a TakKKe BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanmeii:

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

BbIOMpaTh,  AHAJIM3UPOBATh,  CUCTEMAaTU3UPOBATh M  HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM IpeICTaBIICHNUS;

BbIOMpaTh (hopMy MpeacTaBiaeHUs: HHOOPMALMU U WILTIOCTPUPOBATH pelllaeMble
3a/la4y cXeMaMH, TuarpaMMaMu, HHOM rpauKoil 1 nX KOMOUHAIUSIMUY,

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

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NEHCTBHS:

BOCIIpUHHUMATL H q)OpMy.HI/IpOBaTB CYXKACHUA B COOTBCTCTBHMU C YCIOBUSAMH U
e IMU OOILEHHUs, SCHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
" IMIMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 X0y PCHICHUA 3aaa49, KOMMCHTUPOBATH
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MOJTyYEHHBIN Pe3yJIbTarT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoil 3a/1auu, BBHICKA3bIBAaTh HJIEW, HAILIEJICHHBIC HA MOUCK PELICHUS,
COTOCTABJIATh CBOM CYXKICHHS C CYXACHHSAMH JPYTUX YYaCTHUKOB JIMAjora,
oOHapyXHUBaTh Pa3IU4Me U CXOJICTBO MO3ULIUN, B KOPPEKTHOU dopMe hopMyIupoBaTh
pa3HOTIIACHsl, CBOU BO3PaKCHUS,

MPEJCTaBIATh PEe3yibTaThl pEUICHHs 3aJadd, DJKCIEpUMEHTa, MCCIeI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBHIOMpATh (OpMaT BBICTYIUICHUS C Yy4€TOM 3ajad
NPE3CHTAINNA U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATD U UCIIOJIb30BATh MPEUMYIIIECTBa KOMAHIHOM U HHIMBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKUX 3a7a9;

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

y4acTBOBaTh B TPYNINOBBIX ¢Gopmax padoThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh padOTHI 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),
BBIOMpATh CMOCOO pEIICHHUA C YYETOM UMEIOIIUXCA PECypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATb BAapUAHTBl PEIIEHUH C y4&TOM
HOBOU MH(pOpPMALIUU.

CaMOKOHTPOJIBb:

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

MpEeABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NIpPH PEIICHUH 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IIOCTABICHHOW LEIN U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHOKEHUS WM HEAOCTUKEHHUS UENH, HAXOJUTh
OIIKOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yibTaThl OCBOCHHS IPOrPaMMBbI IO MAaTEMAaTUKE MPECTABICHBI MO
rojiaM oOydeHHUs B CIEAYIOIIUX pa3fenax MporpaMMbl B paMKaxX OTAENIbHBIX y4eOHBIX
KypCcOB: B 5—6 kjaccax — Kypca «Maremarukay, B /—9 kiaccax — KypcoB «Anredpay,
«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 (OPMHUPOBAHUS OCHOBHBIX MAaTEMATHUYCCKUX TOHSITHHA (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 OOYYaIOMIMXCS Ha JOCTYIIHOM [IJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPY’KAIOIIETO MUPA;

dbopmupoBaHue (PYHKIIMOHAIIBHOW MaTeMaTUYeCKOW T'PAMOTHOCTH: yMEHUS
pacro3HaBaTh MaTE€MaTUYECKUE OOBEKThI B peEaJbHBIX JKU3HEHHBIX CUTYyaIusX,
MPUMEHATh OCBOCHHBIC YMEHHUS ISl PEIICHUS TMPAKTHKO-OPUEHTHUPOBAHHBIX 3aJad,
WHTEPIPETUPOBATh TMOJYyUYCHHbIE pE3yJabTaThl W OIICHMBAaTh HMX Ha COOTBETCTBUE
MPAKTUYECKON CUTYAIUU.

OcHOBHBIE JMHUM COJAEpPKAHMS Kypca MaTeMaTuku B 5-6 Kkjaccax —
apuMeTHyecKas 1 Te€OMETpUYECKasi, KOTOPbIe Pa3BUBAIOTCS MNapajljIesIbHO, KaXKIasB
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHUMO OJIHa OT JPYroM,a B
TECHOM KOHTaKTe W B3aWMOJICHCTBUU. Takke B Kypce MAaTEMAaTHKH TIPOUCXOIUT
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 TOHATUSMU TEOPUH JETUMOCTH.
Hayasio n3ydeHnust OObIKHOBEHHBIX U JECATUYHBIX 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 W3JI0KCHUSI YUCJIOBOW JIMHUM, KOTJIa MpaBUiia JEHCTBUN C JECITUUHBIMU
IpOOSMH MOYKHO OOOCHOBATh YK€ M3BECTHBIMH aJTOPHUTMaMH BBITIOJIHCHUS JICHCTBUI
C OOBIKHOBCHHBIMH APOOSMHU. 3HAKOMCTBO C JCCSITHYHBIMU JPOOSMH PACIIHPUT
BO3MOYKHOCTH JJISI TIOHUMaHUSI 00YYalOMUMUCS TPUKIAHOTO MPUMEHEHUSI HOBOM
3aMKMCH MPU W3YYCHUH JPYTUX TMPEIMETOB M IMPH TPAKTHICCKOM HCIIOIb30BAHHH.
K 6 ximaccy oTHec€H BTOPOA ATall B U3yYEHUHU APOOEH, T/Ie TPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U MPeoOpa3oBaHus qpoOei, OCBOCHHE HOBBIX

BBIYHMCIIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYMCIICHHUA, B TOM YUCIIE
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3HAYEHUM BBIPAKEHUN, COAEpKAIIUX M OOBIKHOBEHHBIE, M JECATUYHBIE IpOOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PACCMOTpPEHHE MPUEMOB PEIICHUS 3a/1a4 Ha APOOH.
B Havasne 6 kiacca mpouCXOAUT 3HAKOMCTBO C MTOHSITHEM IMPOIICHTA.

Oco0EeHHOCTBIO U3YYEHUS TIOJIOKHUTEIBHBIX U OTPUIIATEIBHBIX YHCEI SIBISIETCS TO, YTO
OHHM TaKXKE€ MOTYT pacCMaTpUBAaThCsA B HECKOJILKO 3TarnoB. B 6 ki1acce B Hauane u3ydeHus
Tembl «IlonokUTeNnbHbIC U OTPULIATENLHBIC YHUCTIa» BhIEseTCs noareMa «Llemnbie uncnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTpPUUATEIbHBIMH YHUCIAMU U JEHCTBUSIMHUC
NOJIOKUTEIIHBIMU 1 OTPULIATENIbHBIMU YHCIAMU [TPOUCXOJUT Ha OCHOBE COAEPKATEIBHOIO
M0JIX0/1a. DTO MO3BOJISIET HA TOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIUXCSl PAKTHYECKH
CO BCEMH OCHOBHBIMH MNOHSTHSIMU TEMBbI, B TOM YHUCJIE€ W C MPaBHJIAMH 3HAKOB MpPHU
BBINOJTHEHUN apu(MeTHYeCKUX AeUCTBHA. M3yueHue pallMOHalbHBIX YHCET Ha 3TOM He
3aKOHYMTCS, a OyI€T MPOAOIKEHO B Kypce areOpbl / Kiacca.

[Ipu oOyueHUM pelIeHUI0 TEKCTOBBIX 3ajad B 5—6 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémsl pemreHus. [Ipu oTpaboTKke BHIUNCIUTETHHBIX HABHIKOB B 5—6
KJIaccax paccMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CJIEAYIOLIMX BUJIOB: 3a]1a4l HA ABUKEHUE,
Ha YacCTH, Ha IOKYIIKH, Ha pabOTy U MPOU3BOAUTEIBLHOCTD, HA MPOLICHTHI, HA OTHOIIEHUS
u nponopuuu. OOyyarommecss 3HaKOMSTCS ¢ NpHEMaMHu pelieHus 3aaad nepedopom
BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ MH(pOpMAIMEH, NpeacTaBIeHHON B Gopme
TaOJIUI WU JUarpamm.

B nporpamme ydeOHoro kypca «Marematuka» NpeaycMOTPeHO (HOpMHUpPOBaHHE
IPOIEIEBTUUECKUX alreOpandeckux MNpecTaBiIeHU. bykBa Kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MAaT€MAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHas CHMBOJMKAa IIMPOKO HCIOJIB3YETCS MPEXKAE BCEro sl 3amucCH OOIIMX
YTBEPKJAECHUHN U IPEI0KEHUH, POpMYJI, B YACTHOCTH AJISI BBIYUCIICHUS] T€OMETPUUYECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS) YUCIIA.

B nmporpamme yueOHOro kypca «MaTemaTuka» TNpeJCTaBlI€HA HarJsIHas
reoOMeTpHsl, HalpaBlieHHas Ha pa3BUTHE OOPa3HOTO MBIIIJICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUs, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3YYEHUU T€OMETPHUH,
KOTOpPBIA  OCYIIECTBIISIETCA Ha HArJIAJHO-NMPAKTUYECKOM YPOBHE, OIUPAETCSHA
HarjasgHo-oOpa3Hoe  MblIUIeHHe  oOyuaromuxcs. bospiias — poib  OTBOIUTCS
NPaKTUYECKOM JEATENBHOCTH, OIBITY, SKCIEPUMEHTY, MOenpoBaHuto. OOyydaroniecs
3HAKOMSITCA C T€OMETPUYECKUMHU (pUrypamMu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C HUX
OPOCTEUIIUMU KOH(PUTYpalUusMH, YyyaTcsi H300pakaTb HX Ha HEJIMHOBAHHOM U
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIHe CBOWCTBA. B mporiecce uzydeHus
HarJISIHOM T€OMETPUM 3HAHUS, MOJyYEeHHbIE OOYyYAIOMIMMUCS Ha YPOBHE HAYaJIbHOI'O
o01ero 00pa3oBaHMs, CHCTEMATU3UPYIOTCS U PACIIIUPSIOTCSL.

CornacHo yyeOHOMY IJIaHy B 5—6 Kjaccax M3y4aeTcsi MHTErPUPOBAHHBIN MpeaMeT
«Marematuka», KOTOPbIA BKIIOYAET apU(PMETUUYECKU MaTepuanl W HarjsagHyro
TEOMETPHIO, & TaK¥Ke MPOIEAEBTUYECKUE CBEJICHUS U3 alreOpbl, 3JIEMEHThI JOTUKHU U
HayaJla OUCATENbHON CTaTUCTUKH.

OO111ee ynco 4acoB, pEKOMEHI0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 gacos (5 vacos B Hezieno), B 6 kitacce — 170 yacoBs (5 yacoB B Heselio).
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COAEPKAHUE OBYYEHUA
5 KVIACC

HarypaJjbHble ync/ia 4 HYJIb

HartypanbHoe umcnmo. Psn Harypampabix uncen. Ywmcno 0. Wzobpaxenue
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 YHUCEN C HYJIEM.
Crnioco0bl cpaBHeHUs. OKPYTJIEHUE HATYPAIbHBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BrlunTanue kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYypaJbHBIX UMCEN, CBOMCTBA HYJA 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 YMCIIA, PA3JIOKEHUE Ha MHOXUTENU. IIpocTeie 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 3armucH 9acTH BeMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBuibHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/ICTaBICHUE
CMEUIaHHOW ApoOM B BHUIE HEMPaBUIBHOW APOOM W BBIJIEIEHUE LEJIOM YacTH 4YHCiia
U3 HempaBWIbHOU npobOu. M3o0paxenue ApoOedt TOUYKaMU Ha YWCIOBOM TMPSIMOM.
OcHoBHOe cBoMcTBO ApoOu. CokpaimieHue apooOei. IlpuBeneHue apoOH K HOBOMY
3HameHaTeno. CpaBHEHUE JpoOei.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXKEHHWE W JelieHHe aApoOei, B3auMHO-
oOparnble apodu. HaxokaeHne JacTH MeJIoro U MeJIoro Mo €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

Pemenne TEKCTOBBIX 3a7a4 apu(PpMETHUSCKUM CIOCOOOM. PereHue mormyeckux
3a1a4. Pemenne 3a1a4 nmepebopoM BCeX BO3MOXKHBIX BapuUaHTOB. Vcrmonb3oBaHue npu
pelIeHUH 3a71a4 TaOIHI] U CXEM.

Pemienue 3agau, cogepxaiinx 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EMWHUIIBI HM3MEpEeHHs: MaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSI3b MEXIy €IUHUIIAMU U3MEPEHUS
KaK10M BEJINYUHEI.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[IpencraBnenre TaHHBIX B BUJE TAOIHUI, CTOJIOUYATHIX AHATPAMM.

Harasignas reomerpust

Harnsigaele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YTOJI. [IpsAMOii, OCTpBIN, TYIION
Y Pa3BEPHYTHIN YIJIBL.

JlinHa oOTpe3ka, METPUYECKHE €IUHULbI JUIMHBL. JlJIMHA JIOMaHOH, NEepUMETp
MHOTOYTOJIbHUKA. 3MepeHre U MOCTPOEHUE YTIIOB C IOMOIIBIO TPAHCIIOPTHUPA.

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

N3obOpaxkenne ¢uryp, B TOM 4uciae Ha Kkiaeryatoil Oymare. IloctpoeHue
KOH(pUTypanuii U3 yacTel npsiMoid, OKpY>KHOCTH Ha HEJIMNHOBAHHOM U KJIeTYaToOl Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIBHUKA, KBAAPATa.

[Inomanes  OpsSAMOYroJIbHMKAa U MHOT'OyTOJIbHUKOB, COCTABJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4HcCIie PUTyp, H300pakE€HHBIX Ha KiieTyaTol Oymare. EnuHubl
U3MEpEHUs IUIOIIA TN,

Harnsaaele mpencTaBieHds O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napajuienenunesn, Kky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesieid MHOTOTPaHHUKOB (M3 Oymary,
IPOBOJIOKH, TUIACTHIIMHA U APYTHX MAaTE€PUAIIOB).

O0BEM PSAMOYTOJILHOTO Mapajuienenuneaa, kyoa. Enuauie: usmepenus oonEma.

6 KJIACC

HarypaJjbHble unciia

ApudmMernueckre AEUCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMH  YHCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSIOK JNCUCTBHUM, MCTOIb30BaHHE CKOOOK. Mcmonp3oBaHue
P BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEeIIbHOTO CBOWCTB CIOXEHUS U
YMHOXEHUSI, paCIpPEICIUTEIIbBHOTO CBOWCTBA YMHOXEHHUs. OKpyIJieHue HaTypajbHBIX
YHUCEII.

JlenuTenu ¥ KpaTHbIE YKciia, HAUOOIBIITUN OOIIHM eTUTeNb U HauMEHbIIee olliee
KpaTHoe. J|eTMMOCTh CyMMBI M TPOU3BEACHHUS. [[eTeHre ¢ OCTaTKOM.
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Apodn
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IpoOei.

CpaBHeHMe U ynopsiiourBaHue IpoOeil. Pemienune 3amad Ha HaXO0XKAEHUE YacTHOT
LIEJIOTO U LIEJIOTO 10 €ro 4acTh. J{poOHoe uncio Kak pe3ynbTar aenenus. [Ipencrasienue
JECATUYHON JpoOH B BUJE OOBIKHOBEHHOW IpOOM MW BO3MOKHOCTH MPEACTABICHHUS
OOBIKHOBEHHOM JIpo0U B BUJE JECATUYHOM. JlecsITUUHbIE APOOU U METpUUECKas CUCTEMA
Mep. ApudMeTHueckre ACUCTBHS M UHWCJIOBBIE BBIPAKECHUAC OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSMHU.

OtnHomenue. Jlenenue B JaHHOM OTHoIIeHUH. Macmita0, nponopuus. [Ipumenenne
IIPONIOPLINN NPH PEILICHUH 3a1a4.

IIonsTe mpoueHTa. BpluuMciIeHHE NMPOLIEHTA OT BEIMYMHBI M BEJIWYUHBI 1O €€
IpOLEHTY. BpIpakeHHWE NPOLIEHTOB MAECATUYHBIMU Jpo0sMu. Pemienune 3agauna
IIPOLICHTHI. BhIpakeHNEe OTHOILEHUS BEJIMYMH B IIPOLICHTAX.

IHoJi0:kuTENBbHBIE H OTPULATEIbHbIE YHCJIA

[TomoxurenbHple W oTpunarenbHble yuchaa. Llensie uyncna. Mopynep uwucna,
reoMeTpHrUYecKas HHTepIIpeTalys MOIyIIsl ynciia. M3o0pakeHre yrcesn Ha KOOpAMHATHOM
npssMoii. YucioBele mpoMexxyTku. CpaBHeHHE 4Hcel. ApuMeTHYecKue IeHCTBHUSC
MOJIOKUTENIbHBIMU M OTPULIATEIbHBIMU YUCIIaMHU.

[IpsiMmoyrosibHasi cucTeMa KOOpPJAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKH HA
IJIOCKOCTH, a0cuucca u opauHara. [loctpoeHune Touek u Guryp Ha KOOpAMHATHOMN
IUIOCKOCTH.

BykBeHHbIE BbIpAKEHUSA

[IpumeHeHnne OyKB ISl 3allMCH MaT€MATHYECKUX BBIPAKEHUA W TPEIIOKECHUI.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bByKBEHHBIC BBIPAKEHHS U  YHUCIIOBBIC
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyibl, GopMyINbl MEpUMETpa M IJIOIIAAM NPSIMOYTOJbHUKA, KBaApara, o0bEMa
napajjiesnienunena u Kyoa.

Pelienue TeKCTOBBIX 3a7a4

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3amad. Pemenue 3amay nepebopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemrenue 3agay, copepxaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIMYMHBI: CKOPOCTb,
BpeMsI, pacCTOsIHUE, 1IeHa, KOJIMYE€CTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpeMsi, 00BEM
paboTel. EquHuLIBI U3MEPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBsI3b MEXKIy €IMHULIAMU U3MEPEHUS KaXK0 BETUYUHBI.

Pemrenue 3amay, CBSI3aHHBIX C OTHOIICHWEM, MPOMOPIUOHAIBHOCTHIO BEJWYMH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

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

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmui, W jguarpamm. Cronduatbie
JIAArpaMMbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTrOBBIX AUarpaMm.

14



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

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 IUIOCKOCTH, MapajulelIbHbIE MPSAMBIE,
NEPIEHIUKYIISIPHBIE MTPsMbIE. MI3MepeHne pacCTOSIHUM: MEXAY IBYMsI TOUKAMH, OT TOUKH
JI0 TPSIMOM, IJIMHA MapILIpyTa Ha KBaJAPATHOU CETKE.

N3mepeHre © MOCTPOEHHME YIIOB C IOMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBINA, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUUN. YeThIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [ IpSIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, nauaroHaneid. HM3oOpaxeHue
reOMETpUYECKUX (UTyp Ha HEIMHOBAaHHOM Oymare ¢ HCHOJb30BAHUEM ITUPKYJIS,
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, TUIOLIaId KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsiaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: napajliesenunesn, Kyo,
npusMa, nupamuja, KOHyc, HWIHHID, map U chepa. 300paxeHre npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHApPA U KOHyca. Co3aanue Moenen
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 IECATUYHBIMU IPOOSIMH.

CpaBHHBaTh M YIOPSAOYMBATh HAaTypaJbHBIE YWCIIA, CPABHUBATh B IPOCTEUINNX
Cily4asix OOBIKHOBEHHbIE ApOOH, AeCATUYHBIE APOOU.

COOTHOCUTD TOUKY HA KOOPJUHATHOM (YUCIOBOM) MPSIMOM C COOTBETCTBYIOIINM €M
YUCJIOM M W300pa)kaTh HaTypalbHbIE YMCIa TOYKAMHU Ha KOOPJIMHATHOW (YMCIIOBOM)
IIPSIMOM.

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

BoINonHATE IpOBEPKY, TPUKUIKY pe3yIbTaTa BEIUUCICHUN.

OKpyTasTh HaTypaJIbHbIE YHCIIA.
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PenieHue TeKCTOBBIX 3224

Pemate TekcTOBBIE 3amaud  apuPMETHYECKUM CIIOCOOOM W C  TMOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO Mepedopa BCceX BO3MOKHBIX BAPUAHTOB.

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

Hcnonp30BaTh KpaTKWE 3alCH, CXEMBI, TaOIHIBI, 0003HAYEHUS TPH PEHICHUU
3a11a4.

[Tonp30BaThCS OCHOBHBIMU EMHUIIAMU H3MEPEHUS: II€HBI, MAacChl, PAaCCTOSHMUS,
BPEMEHH, CKOPOCTH, BhIpaXKaTh OJTHHU €IMHUIILI BETUYUHBI Uepe3 ApyTHe.

W3Bnekars, aHaIW3UpOBaTh, OICHUBATH WH(OpPMAIMIO, MPEACTABICHHYIO
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 MHpPA, HUMEIHUX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcronbs30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIVIAMH: BEpIIMHA CTOPOHA,C
MHOTOYTOJIbHUKAMH: YIOJI, BEPIIMHA, CTOPOHA, AMArOHANb, C OKPYKHOCTBIO: paguyc,
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 JITIMHBL, CTPOUTH OKPYKHOCTH 33JIaHHOT'O 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 Uryp, n300pa>kEHHBIX Ha KJIETYATOM
Oymare.

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

Pacno3naBaTe mapamienenunesa, KyO, HCIONb30BaThb TEPMUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HaXOIUTh U3MEPEHMUS MapajuleNienumea, Kyoa.

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

Pemate HecJOXHBIE 3aJaud  Ha HU3MEPEHUE TEeOMETPUYECKUX BEIUYMHB
PaKTUYECKUX CUTYaLHSIX.
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[IpeameTHBIE pPE3yNbTAaTBl OCBOEHHUS NPOrPAMMBI y4e€OHOTO Kypca K KOHILY
o0yueHus B 6 kJ1acce:

Yucjia 1 BLIYUCIEHUS

3HaTh M TIOHUMaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMHA BHUJAMH 4YHUCEI H
croco0aMy WX 3aIrCH, TMEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHOW (DOpPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIIOYMBATH IIEJIbIC YMCIIa, OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH,
CpPaBHUBATh YHCJIA OJTHOTO U PA3HBIX 3HAKOB.

BrinonHaTs, codyetast yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(PMETUUECKUE ICUCTBUS
C HATypaJIbHBIMM U IEJBIMH YHCJIaMHU, OOBIKHOBEHHBIMHU U JICCATUYHBIMHU JIPOOSMU,
MTOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YUCIIAMU.

BbuuciasaTh 3HaUY€HUS YMCIIOBBIX BBIPAKEHUW, BBINOJHATH MPUKUAKY U OILECHKY
pe3ysibTaTa BBIYMCICHUM, BBIMOJHATH MPEOOpa3OBaHUs YHCIOBBIX BBIpaKEHUMHA
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOM MPSIMON C COOTBETCTBYIOLIUM €l YUCIIOM U
n300pakaTh YMCjIa TOUKaMU Ha KOOPAMHATHON MPSMOMN, HAXOAUTh MOIYJIb YUCJIA.

COOTHOCUTH TOYKH B MPSAMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU
TOYKHU.

OKpyTIJIATH 1EJIbIe YKciia U ICCATUYHBIC IPOOH, HAXOIUTh MPUOIMKEHUS YHCE]L.

YucsoBbie M OyKBEeHHbIE BbIPAKEHUS

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

[Tonp30BaThCa MpHU3HAKAMU JIEIMMOCTH, PACKIIaJbIBaTh HATypajbHbIE 4YHUCIA Ha
MPOCTHIC MHOKHUTEJIH.

[Tonb3oBaThca MacITabOM, COCTABIISITH MPOMOPLUU U OTHOIICHHS.

Ucnonb3oBath OykBbI AJjisi 00O3HAYEHUS YHWCEN MPU 3aMUCH MaTEMaTHYECKUX
BBIPAKEHUN, COCTAaBJISATb OYKBEHHBIC BBIpXKEHUS U (HOPMYJIbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPAKECHHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

HaxonuTs HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 32124

PemaTth MHOTOIIIArOBbIE TEKCTOBBIE 3314l apU(PMETHUECKUM CITIOCOOOM.

Pemarp 3amaun, cBA3aHHBIE C OTHOIICHHWEM, MPOMOPLHUOHAIBHOCTHIO BEJIHYMH,
IPOIEHTaMH, PEIIaTh TPU OCHOBHBIE 3a7]aui 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 COOTBETCTBYIOIIUX BEIUYHH.

CocTaBnsaTh OyKBEHHBIC BBIPAKCHHSI 110 YCIOBHUIO 33 JaH.
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W3Bnekats HHPOpMALINIO, TPECTABICHHYIO B Ta0NNIIAX, HA TMHEWHOM, CTOIOUYATON
WM  KPYroBOM JuarpaMmax, MHTEpPIPETUPOBATh  IPEJACTABICHHBIE  JAHHBIC,
MCIOJIb30BaTh JJAHHBIC TIPU PEIICHUM 3a/ad4.

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

Harasignas reomerpust

[IpuBoauTh, mpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIMUX (PopMmy
U3YYEHHBIX T€OMETPUUYECKUX MIIOCKUX U MMPOCTPAHCTBEHHBIX (DUTYD, TPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOIIBIO IUPKYJIS, TMHEHKH, TPAHCIIOPTUPA HA HEIIMHOBAHHOU U
KJIeT4aTol Oymare M3y4deHHbIE IJIOCKHE reoMeTpuueckue (Urypbl U KOH(QUTYpaIuH,
CUMMETpPUYHBIC QUTYPBI.

[Tonb30BaTbCcs TEOMETPUUYECKUMH TOHSITUSIMH: PAaBEHCTBO (UTYp, CHMMETpHS,
UCTIONIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CHMMETPHH, IIEHTP
CUMMETPUHU.

HaxoauTb BeTMYMHBI YTIIOB U3MEPEHUEM C MOMOIIBIO TPAHCTIOPTHPA, CTPOUTH YTIIbI
3aJJaHHOM BEJIMYMHBI, MOJb30BAThCS NPU PEIICHUU 3aJad IpaTyCHOHM MEpOH YIJIOB,
pacrno3HaBaTh Ha YEPTEXKaX OCTPbIH, MPSAMOM, pa3BEPHYTHIM U TYTON YIJIBIL.

Beruncnate UIMHY  JIOMaHOW, TEPUMETP MHOTOYTOJbHUKA, MOJb30BATHCS
€IMHULAMU W3MEpPEHUs JUIMHBI, BbIpaXkaTb OJHU €AUHMIIBI M3MEPEHUs IJIMHBI Yepe3
IpyTHE.

Haxomuth, ucnonb3ys 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUS: MEXIY JBYMs
TOYKAaMH, OT TOYKH JI0 IPSIMOM, JJIMHY ITyTH HA KBaJPAaTHOM CETKeE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pazOueHre Ha TPSIMOYTOJIbHHKH, Ha  paBHble  (QUTYpbl, JOCTpauBaHUE IO
OpSIMOYTOJIbHUKA, T10Jb30BaThCSl OCHOBHBIMHU €IMHUIAMH HM3MEPEHMs IUIOIIAIH,
BbIpaXKaTh OJHU €IMHULBI U3MEPEHUS TUIOIIAIU Yepes3 ApyTHe.

Pacrio3naBaTh Ha MOJENAX M M300pAKEHUAX MNHUPAMUAY, KOHYC, LIMJIMHAP,
UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakath Ha KJeT4aToi Oymare mpsMOYTOJIbHBIN Mapasuieenunes.

Beruncnate 00b€M TPSIMOYTOJILHOTO MapaiieNenunena, Kyba, MoIh30BaThCs
OCHOBHBIMM €TUHUIIAMH U3MEPEHUs1 00BbEMA;

Pemarp HecnokHbIE 3aJauyd  Ha HaXOXKJIEHHE T'E€OMETPUYECKHX BEJIWYUH
B IIPAKTHYECKUX CUTYyaIUsIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaumenoBanue paznena |KommnuectBo OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB coepKaHue

HatypanbHble uncia. 43 Hecsatuunas YuraTth, 32alIUCHIBATDH, CPABHUBATDH HATYPAJIbHBIC YHCIIA;

JIefCcTBUS C HATYpaJIbHBIMU CUCTEMA CUHCIICHUA. | NMPEAJIArarb M 00CYKIaTh CIIOCOOBI YIIOPSI0UMBAHUS YHCEIL.

YyciIaMu Psan matypanbHbIX MN300paxkaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
YUCell. TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
HarypanpHb1i psn. TOYKH.
Yucno 0. HUccaenoBath cBoiicTBa HATypallbHOTO psifa, uncen 0 u 1

HarypanbHbie uncna
Ha KOOPAWHATHOU
MIPSIMOU.
CpaBHeHue,
OKpYTJICHUE
HATypaJIbHBIX YHCEIL.
Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yucaamu. CBoMcTBa
HYJISI TP CIIOKEHUU
Y YMHOKEHUU,
CBOMCTBA €IWMHUIIBI
IPpU YMHOKCHUH.

MIPY CJIO)KEHUU U YMHOXKEHUH.

Hcnosb30BaTh NPaBUJIO OKPYTIICHUS HATYPAJIBHBIX YHCE.
BoInoHATHL apupMeTnyecKue 1eiicTBU C HATYPAJIbHBIMU
YUCIIAMH, BBIYUCJIATH 3HAYCHUS YMCIIOBBIX BBIPAKECHUN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh TPOU3BEICHUE B BUJIE CTENICHU, YUTATh
CTEIECHH, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKAa3aTellb), BLIYMCIASATH 3HAYEHHUS CTECTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUN, MIPEAJIaraTh U IPUMEHATH NPUEMBI IPOBEPKHU
BBIYMCIICHUU.

Hcnonb30BaTh NPH BHIYUCICHUSAX [IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKEHUSI U YMHOXKEHHS,
pacnpenenuTeEIbHOE CBOMCTBO YMHOXKEHUS;, (POPMYJIMPOBATH
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IIepemectuTenpHOE
Y COYETATEIbHOE
CBOMCTBA CJIOKECHUS
1 YMHOKEHUSI,
pacnpeieUTeIIbHOE
CBOKMCTBO
YMHOXEHUS.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIOKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocTteie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JIEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJIbHbIM
MOKa3aTeJIeM.
YHucnoselie
BBIPAKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U IPUMEHATH MPaBUJIAa TPeoOPa30BaHUS YUCIOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JACHCTBUM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001LIEHHS U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyJIHPOBATH ONPeIeJIeHU JICIIUTENS U KPATHOTO,
HA3bIBATH JICTIUTEIU U KPATHBIC YUCIIA; PACIIO3HABATH
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHSITh NPU3HAKHU JISTMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TPOCTHIE
MHOKUTEIN; HAXOAUThb OCTaTKU OT JICJICHUS U HEMOJIHOE
YacCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

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

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

Pemath TekcTOBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCIO0JIb30BATh 3aBUCMMOCTH MEXIY BEJIMUUHAMHU (CKOPOCTb,
BpEMs, PACCTOSIHHE; 1I€HA, KOJUYECTBO, CTOUMOCTb U JIp.):
AHAJIM3MPOBATH U OCMbICJIMBATH TEKCT 3a7a4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIC
JIaHHBIEC, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIUUNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaeaupoBarhb X0 PEHICHHS 33/1a4M C TOMOIIBIO PUCYHKA,
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JICHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dMpaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKMCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHMBaTh NOJyYEHHBIN pE3yJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLIHOKH.

PemaTsp 3a1a4n ¢ noMoIIbIO epedopa BCEX BO3ZMOKHBIX
BAapUaAHTOB.

3HAKOMUTBCS € MCTOPHEN PAa3BUTHS apU(PMETUKA

Harnannas reomerpusi.
JIvHMYM Ha TTOCKOCTH

12

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

OKpyX HOCTb U KpYT.

IIpakTrueckas
paboTta
«IlocTpoenue 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, JIOMaHY10, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (HOopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnoab30BaTh JIMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJIMUMHY YyIJa; CTPOUTH OTPE30K 3aJIaHHOW JUIMHBI, YTOJI,
3aITAaHHON BEJIMYHUHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbBIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 3aJITaHHOTO pajguyca.
N3006paxath KOHPUTYpAITUU TEOMETPUIECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIeT4aTol Oymare; npeajiaratb, ONMCbIBATH U 00CYK1ATh
CIoco0bl, AJITOPUTMbI TIOCTPOCHHS.

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

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

BbI4ucJIATH IMHBI OTPE3KOB, JOMaHBIX.

IToHuMAaTH U MCNIOJIB30BATH NIPH PELIEHUM 32/1a4
3aBMCHMOCTH MEXy €AMHUIAMU METPUYECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B Pa3JIMYHBIX €IMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUrypaluu, UCIOJIb3Ys
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Hpo6s. [IpaBuiibHbIE
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0b. YMHOKEHHUE
U JICIICHHE
OOBIKHOBEHHBIX
Jpo0eii; B3auMHO-
oOpaTHbIe JpoOH.
Pemenne TeKCTOBBIX
3aJ1a4, COJep KaIluX
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON popMme,

C IIOMOIIIBIO KOMITBIOTEPA IOHSTHS U CBOKWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

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

N3006paxaTh 0OBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJAWHATHOM IIPSMOU; UCII0JIb30BAaTh KOOPIMHATHYIO
NpsMYIO JJI CPaBHEHHUSI IPOOEH.

DopMyIHPOBATH, 3AlIUCHIBATH € NIOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH Ip0oOH; MCIOJIb30BATh OCHOBHOE
CBOMCTBO JIpo0OU JUIsl COKpaIleHus: JpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISITH 1IEITYIO 9acTh YKCIIa U3 HEMPABWIBHON POOH.
BoinoHATH apupmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMH JIpOOSMH; MIPUMEHSATH CBOMCTBA
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3a/1ayu Ha JIpoOHu. apu(PpMETHICCKUX TEHCTBUN TS palliOHATA3AIUN

[IpumeneHue OykB BBIYMCIICHUU.

JUISL 3aIUCH BoINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUM;

MaTeMaTUYECKHUX NpeaIaraTb ¥ NPUMMEHATh NPUEMBI IPOBEPKM BHIYUCIICHUN.

BBIPAKECHUU U IIpoBoauTH HCCIEI0BAHMS CBOWCTB IpO0OEH, OMUPAsCh

MPEIIIOKEHHM Ha YHUCIIOBbIE KCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUM.

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

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

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbIC PEIICHHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3aa4.

Kpurnyecku oueHUBaTh MIOJyYEHHBIA PE3YJIbTAT,
OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTDb OLTHOKHU.
3HAKOMUTBCS € UCTOPHEN Pa3BUTHS apu(PMETHKA

Harnsannas reomerpust. 10 MHOroyroJibHUKH. OnuceiBaTh, HCNMOJIbL3YSl TEPMHUHOJIOTHIO, U300PAKATH
MHOrOyroJbHUKU YeThIpEXYTOJbHUK, C IOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MPSAMOYTOJIbHUK, MOJICITUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
KBaJIpar. I[IpuBoauTH NPUMeEPbI OOBEKTOB PEATTBHOTO MUPA, UMEIOTIINX
[IpakTrueckas dhopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBapaTa,
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pabota
«IlocTpoeHune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
Ooymare».
TpeyroyibHUK.
IIimomane n
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€IUHUIIBI
U3MEpEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEUHBIE PA3MEPBI.
BeruuncjasTh: nepuMeTp TpEyroybHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIBHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajaparT u
MIPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HcciienoBaths cBOMCTBA NIPAMOYIOJIBHUKA, KBaJApaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJECIINPOBAHNUS;
CPaBHUBATh CBOMCTBA KBaApaTa U NPSIMOYIOJIbHUKA.
KoncTpynpoBath MaTeMaTH4YeCKHUE NPEIT0KCHUA

C MIOMOIIIBIO CBS30K «HEKOTOPBINY», «11000i1». PacmoznaBarth
VCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O MHOIOYT'OJIbHUKAX,
NPUBOJAUTH NPUMEPBI U KOHTPIPUMEDHI.

HcciienoBars 3aBUCMMOCTD ILIOIIAAN KBAApaTa OT JIJIMHbL
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJAPATHOM CETKU ISl HOCTPOECHUS
¢buryp; pazouBaTh IPSIMOYTOJBHUK HA KBAJPATHI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAJIPaTOB U
IPSIMOYTOJIBHUKOB U HAaXOAUTh UX IUIOIIA/b, pa30uBaTh
(Gurypsl Ha IPSMOYTOJILHUKY U KBaJAPAThl U HAXOAUTh UX
IJIOIAb.

BreipaxkaTh BEIMUNHY IUIOMAAU B PA3JIMYHBIX €IWHUALIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIO0JIb30BATh 3ABUCHMOCTH MEXIy METPUYECKUMU
€AUHULIAMU U3MEPEHHUS TUIOIA/IN.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepUMeTpa B MPAKTHUECKUX CUTyanusiX. Pemars 3agaquu

U3 peaJbHON )KU3HU, MPeIaraTh U 00Cy:K1aTh pa3TudHbIe
CIoco0bI penieHus 3aaau

Jlecatuunbie 1poOu

38

JlecsTu4Has 3alucCh
npo0Oeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TekCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlauu Ha 1poou

IIpeacTaBiasiTh IECATHYHYIO APOOB B BUIE OOBIKHOBEHHOM,
YNTATh U 3aNMCHIBATH, CPABHUBATH JICCATUYHBIE IpOOH,
npeaIaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOPAIOYUBAHUS JECATUUHBIX APOOEH.

N300paxarth necaTuyHble JpOOU TOYKAMHU HA KOOPJIMHATHON
IIPSIMOM.

BoISIBASTH CX0/JCTBA U PA3JIHY U MPABII apUPMETUIECKUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
IpoOsiMU, OOBSICHATD HUX.

BbimoaHATh apupMeTnyecKue 1eUCTBUS C JECATUIHBIMU
JIpOo0sSIMU; BBINIOJIHATH NPUKUAKY M OLEHKY pe3yibTaTa
BBIUHCIICHUU.

I[IpumeHsaTh cBOMicTBA apuPMEeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alU BEIYUCIICHU.

I[IpuMeHSATH NPABUI0 OKPYTIJIEHHS JIECATUYHBIX APOOECH.
IIpoBoaUTH MCCJIeI0BAHMSI CBOMCTB ACCATUYHBIX JIPOOCH,
ONMUPAsACh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE

C MOMOIIbIO KOMITBIOTEPA), BBIIBUTATh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 1po0sX, MPUBOAUTH NPUMEPbI 1 KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BHICKa3bIBAHUU.
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PemaThb TeKCTOBBIE 3a]1a4H, COAEpPKALIUE NIPOOHBIE TaAHHbBIE, U
Ha HAaXOXKICHUE YaCTU LEJIOr0 U LIEJIOTO IO €r0 YacTu;
BBIAABJISITH HX CXOACTBA U PA3JINYHS.

MopeanpoBaTh X0/ peLIECHUS 3a1a4M C IOMOILBIO PUCYHKA,
cxeMbl, Tabiuiel. [lpuBoanTh, pa30MpaTh, OLICHUBATH
pa3IuYHbIC PEIICHHUS], 3alIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OmnepupoBath 1pOOHBIMU YHCIIAMH B PEAJIBHBIX KU3HEHHBIX
CUTYaLHSIX.

Kpuruyecku oneHMBaTh ITOITYYEHHBIN PE3YNIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIIOBHIO, HAXOJAUTH OLIMOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsignas reometpus.
Tena u purypsi
B MIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o6paxkenue
MHOT'OTPaHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTONBHBIN
napasuielienunes,
Ky0. Pa3BépTku kyOa
U Tapajuiesienunea.
[TpakTueckas
pabora «Pa3Béprka
KyOay.

O0BEM KyOa,

Pacno3naBaTh Ha YyepTeKaxX, pUCYHKAX, B OKPYKAKOIEM
MHpe MIPSIMOYTOJIbHBIN Tapajlieienunes, Kyo,
MHOTOI'PAaHHHKH, ONIMCBIBATH, HCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHBIE Pa3MEpHI.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
(dbopMy MHOTOTPaHHHKA, PSIMOYTOJIBLHOTO NapaljIe/IeuIe 1a,
KyOa.

N300pakath Ky0 Ha KJIeT4aTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, MPSIMOYTOIHHOTO
napajuieienune1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaTb Ky0 U napasiesienune]
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJIEJIUPOBAHUSI.
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IPSIMOYTOJIBHOTO
napasuleienuneaa

HaxoanTs n3MepeHus, BbIYMCISTD ILI0IIA b TOBEPXHOCTH;
00bEM Ky0a, MPSIMOYTOJIBHOTO Napajliesenuea;
HCCJIeA0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Ha0uronath 1 NpoBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
ioniaau 1 00bEMa, NepuMeTpa U IJIomaad IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHMSI

O MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHU.
Pemiars 3aga4um u3 peanbHOMN )KU3HA

[ToBTOpEeHUE 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX NOHSATHUH
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUHN, COAEPKALLINUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
BBITIOJTHATH MPEe0Opa30BaHUs YUCET.

BriOupaTh ciiocod cpaBHEHUS YUCEN, BBIYACICHNM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JACHUCTBUIN

JUISL pallMOHAIM3alH BEIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BBIIOJHIEMbIX ICHCTBUHN 1
CaMOIIPOBEPKY PE3YyJIbTaTa BHIYMCICHUMN.

PemiaTes 3aga4m U3 peanbHON )XKU3HU, IPUMEHSATH
MaTeMaTHyecKue 3HAHUS JJIs pEIICHUs 3a/1a4 U3 APYTrux
y4eOHBIX MTPEAMETOB.

Pemartsb 3a1aun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIoCco0bI PEIICHHS 33]]a4, BHIOMPATH PAllHOHAJILHbBIN
Crocoo

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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6 KJIACC
HaunmenoBanue paznena |KoimuectBo OcHOBHOE OCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnbl) Kypca 4acoB COZIEpKaHUE

HatypanbHble uncna 30 Apudmernueckue BoinosnaTs apudmerndeckne qeiicTBUSA C MHOTO3HAYHBIMU
JEeUCTBUS HaTypaJbHBIMU YUCJIaMU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOTO3HAYHBIMU BBIPOKEHHI CO CKOOKaMU 1 0€3 CKOOOK; BBIYMCJISITh
HATypaJbHBIMU 3HAYEHMS BbIPAKEHUHN, COJIEPKAIIUX CTEIICHHU.
yuciaaMu. YucioBsle | BbINOJHATH NPUKHAKY U OLEHKY 3HAUYCHUM YUCIIOBBIX
BBIPAXKEHUSI, BBIPAKEHU, MPUMEHSATh NPUEMBbI IPOBEPKH PE3yJbTaTa.
MOPSIAOK ACHCTBUI, Hcnoab30BaTh NPU BIYUCTEHUSIX IEPEMECTUTEIHLHOE U
HCITOJIb30BaHUE COYETATEIBHOE CBOMCTBA CIOKEHUS U YMHOKEHHS,

cko0oK. OKkpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenurenu u KpaTHbIE
yyclia; HauOOoIbIINI
oOIIHI OEeUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenuMocTb CyMMBI 1
MIPOU3BEICHUSI.
Henenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a1a4

pacnpeeuTeNbHOE CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUUYECKUX ICUCTBUM.
HccnenoBath 4ynCiIOBbIE 3aKOHOMEPHOCTH, IPOBOJIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
rUINoTe3bl.

®opMyJIMpPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HanOOJIBIIEro O0IIEro MEIUTENSI U HAMMEHBIIIET0 00IIEeTo
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCTIOIh30BaTh ITU
MOHSTHS NPU PELICHUHU 3a/1a4.

IIpuMeHATH aJITOPUTMBI BEIYKCIICHUS HAUOOJIBIIEr0 OOLIEro
JICTUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
JITOPUTM PA3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEIH.
HccaenoBaTh yclioBus ASIUMOCTH Ha 4 1 6.

HUccaenoBath, 00cyx1aTh, GOpMYyTUPOBATH U

28



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

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

HcciienoBath CBOMCTBA IETMMOCTA CYMMBI M IIPOU3BE/ICHUS
quced.

IIpuBoOAUTH NPUMeEPBHI YUCE C 3aJJaHHBIMU CBOWCTBAMHU,
Pacno3HaBaTh BEPHbIE H HEBEPHbIE YTBEPKICHUS

O CBOMCTBAx YMCEJI, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS
C IOMOIIBK) KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C ITIOMOIILBIO CBA30K «W», «UIIN», KECIH. .., TO...».

PemiaTh TeKCTOBBIE 331a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(PMETUUECKUM CIIOCOOOM, UCTIONB30BATh
nepebop BCceX BO3MOXKHBIX BAPHAHTOB.

MoaeaunpoBarb X0/ peIIEHUS 3a/1a41 C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHMIIHI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3INYHBIC PEIICHUS,
3allMCH PEIIEHU TEKCTOBBIX 33/1a4.

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

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIE HA TIOCKOCTH

IlepnienauKyIApHBIE
MpsIMBIE.
[TapannensHbie
MIPSIMBIE.
Paccrosiaue mexny

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYATOM Oymare JiBe epeceKaroIuecs
MpsIMbIE, JIBE MTApaJUICIIbHBIE PSAMBIE, CTPOUTH MPSAMYIO,
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JIBYMsI TOUKaMHU,
OT TOYKH JI0 IIPSIMOIA,
JUIMHA MapuIpyTa

Ha KBaJPAaTHOU CETKE

MIEPIICHIUKYJIPHYIO TaHHOM.

IIpuBoauTh NpUMeEPHI NaPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napasuiesibuble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH
C IMapaJuIeIIbHBIMU, IEPIICHIUKYIIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHue MEXIY ABYMsI TOUKaMH, OT TOYKH
JI0 TIPSAMOM, IJTMHY ITyTH HAa KBaJpPaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalieHue aApooei.
CpaBHeHue U
YIOPSAI0YMBAHUE
JpOOeid.
Jecstuunbie qpoou
U METpHUYECKas
CUCTEMA MED.
Apudpmernueckue
JEVCTBUS

C OOBIKHOBEHHBIMU
U JICCATUIHBIMU
JTPOOSIMHU.
OTHouleHue.
JleneHue B JaHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIE IECSITUUHBIX, MCIIOJb30BATH
IKBHBAJEHTHbIE MPeACTABJEHUSs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCMOIB30BATH JIECSITUYHBIC
JIpoOu TIpH TIpeoOpa30BaHUM BETUYUH B METPUUSCKOM
CUCTEME MeED.

BoinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATUYHBIMU JIPOOSIMHU.

BopIuucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOIHSTh
npeodpazoBaHusl 1podeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apr(PMETUUCCKUX IEUCTBUM IS pallMOHAIM3AIIUN
BBIYMCJICHUU.

CocTaBiasiTh OTHOIIEHHUS U IPONOPIINH, HAXOAUTH
OTHOILICHUE BEJIUYUH, ICJIUTh BEIUUNHY B JAHHOM
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OTHOUIIECHHH.
Macmra0,
MIPOTIOPLIHSL.
[ToHsATHE pOLIEHTA.
Brruncnenune
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYUHBI 110 €€
MIPOLICHTY.

Pelienne TeKCTOBBIX
3a7a4, CoAepKaIIUX
JIpOOU U TPOLEHTHI.
IIpakTnueckas
pabota «OTHOIICHUE
JUTUHBI OKPYKHOCTHU
K €€ 1uaMeTpy»

OTHOIIECHHH.
Haxoauth 3KkCIepMMEHTAJILHBIM IIYyTEM OTHOUIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUYMH,
HAXOJAUTb MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIITao.

OO0BbSACHATDH, UTO TAKOE MPOLIEHT, YIOTPEOIATh 000POTHI peyun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
Bb1uncasiTh POLEHT OT YKCIIA W YKUCJIO 11O €r0 NPOLIEHTY.
Oxpyrasth 1poOU U MPOLEHTHI, HAXOUTh NPUOTUKEHUS
YUCElL.

Pemats 3aga4m Ha 4aCcTH, IPOLEHTHI, IPOIOPIUH,

Ha HaXO0XJIeHHE IPoOu (TPOIEHTA) OT BEJIUYUHBI U BEJIMUMUHBI
1o e€ ApoOu (IIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIU4YMHA OT Apyrou. IlpuBoauTs,
pa3dupaTh, OLEHUBATH PA3JIMYHBIE PEIICHUS, 3aMUCU
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs nHGOpMALUIO U3 TAOJIUIl U TUATPAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHEIE,

OTIpeIeNISITh HAanOOJIbIIIee M HAMMEHbBIIIEE

13 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cHMMETpHUSI.
enTpanpHas
CUMMETPHS.

Pacno3naBaTh Ha yepTekax U N300pAKEHUAX, H300pakKaATh
OT PyKH, CTPOUTH C TIOMOII[bI0O HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHyto, TPEYTrOIbHUK, MPSIMOYTOJIbHUK,
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[locTpoenue
CUMMETPHUYHBIX
uryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHS.
CummeTtpus

B IIPOCTPAHCTBE

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

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSIMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpaIMH, UCTIOIb3Ys CBOMCTBO CAMMETPHUH, B TOM
YHCIIE C MOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath CBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, UCII0JIb3YSl SKCIIEPUMEHT, HaOIIO/IEHNUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUU QUTYD

Bripaxenus ¢ OykBamu

[Ipumenenue OykB
JUTSL 3aIIUCH
MaTeMaTHYECKUX
BBIPAKEHUN U
MIPEUTOKEHUM.
bykBeHHBIE
BBIPKEHHUS U
YHCIIOBBIE
MOJCTAaHOBKH.
bykBeHHbIE
PABEHCTBA,
HaXO0XJEHUE
HEN3BECTHOI'O

Hcnoan3oBaTh O0YKBBI /1711 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; IJTMHBI OKPY>KHOCTH, TIIOIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocrTaBasth popMyJibl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOMMOCTh; TPOU3BOUTEILHOCTD, BpeMsl, 00bEM
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KOMITOHEHTA. palboThI; BEIOIHATH BBIYUCICHHUS IO 3TUM (OopMyJiaM.
DopMyJIbL HaxoauTh HEM3BECTHBIM KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUSI
Harnsgaas reomerpust. 14 YeTpIpEXYTOIBHUK, M300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTO Oymare
@urypsl Ha INIOCKOCTH IPUMEPHI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeThIPEXYTOIBHUKOB. | UYETBIPEXYTOJIBHUKH C 33JaHHBIMU CBOMCTBAMU:
[IpsIMOYTOJIbHUK, C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, YIJIOB,
JTaroHaieH.
N3mepenue yrios.
Buner
TPEYTOJIbHUKOB.
ITepumerp
MHOT'OYTOJIbHUKA.
[Inomans ¢purypsl.
dopMyIIsl
nepumMeTpa u
IO/
MPSIMOYTOJIbHHKA.
[Tpubnuxénnoe
M3MEPEHUE IO IN
duryp.
IIpakTrueckas

CTOpPOHAMHU, NPSIMBIMH YTJIAMHU U JIp., PABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarars U 00CyKa1aTh cocoObI,
AJITOPUTMBI [TOCTPOCHHUS.

HccnenoBarth, UCIIONb3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA NIPSIMOYIOJIbHHUKA, KBAJIpaTa,
pa30uBaTh Ha TpeyroibHUKU. O00CHOBBIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HABATh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

M3mepsTh M CTPOUTH C TOMOILBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YIJIbI;
PacCNo3HaBaTh OCTPbIC, NPSMBIEC, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBarth, n300pakaTh OCTPOYTOJIbHBIN, IPSMO-
YTOJBHBIN, TYTOYTOJBHBIN, paBHOOSAPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

Bb1uncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MIJI0IA/b
MHOTOYT'OJIbHUKA pa30MeHneM Ha MPSIMOYTOJIbHUKH,
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pabota «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE €TUHUIIBI
M3MEpPEHUS ITTMHBI U TUIOIAIH.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJTUH U
TJIOMIAICH Ha KileT4aTol Oymare, mpuOIMmKEHHOE U3MEpPEHNE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAu Kpyra

[lonoxurtenbHbIC U

OTPULATCIIBHBIC YHUCJIA

40

Llenbie yncna.
Monayns uucna,
reoMeTpudecKas
UHTEpIIpeTalusl
MoyJis. UucnoBbie
MIPOMEKYTKHU.
ITonoxxurenbHbIE U
OTpHULIATEIIHHBIC
yucna. CpaBHEHHE
TIOJIOXKUTEIBHBIX U
OTpHUIIATEIBHBIX
YHCE.
Apudmernueckue
JICUCTBUS

C MOJIOKUTSIIBHBIMHA
U OTpUIATEIbHBIMU
YHCJIaMH.

Penienre TeKCTOBBIX
3aga4

IIpuBOAMTH NPUMEPHbI UCTI0JIH30BaHUS B peaIbHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJI0KUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YUCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YHUCIia; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIMPOBATH NMPABUJIA BBIUYHUCIIEHUS C ITOJIOKUTEITbHBIMU
Y OTPULIATEIIbHBIMUA YHCJIaMH, HAXOAUTH 3HAYECHUS
YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX IEUCTBUA

C TIOJIOKHUTEIBbHBIMU U OTPULIATEIILHBIMU YHACJIAMH.
IIpuMeHATH CBOCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM UM MPOU3BEICHUIM
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[IpencraBieHne JaHHBIX

[IpssmoyronbHas
cCUCTEMa KOOPIUHAT
Ha TUIOCKOCTH.
Koopaunatel Toukn
Ha TJIOCKOCTH,
abcuucca u
OpJMHAaTa.
Cron6uaTsie U
KPYTOBBIC
JarpaMMel.
[IpakTrueckas
pabora «Iloctpoenue
JUarpaMm».
Pemienue TekCcTOBBIX
3a/1a4, COAEePKAIINX
JIaHHBIE,

O0BbSACHATH U WIKCTPUPOBATH MOHATHE ITPSIMOYTOJIBbHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKU U (PUTYPHI 1O 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTO0YATHIC U KPYTOBBIC THArpaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpaMmmbl. Ucnosb3oBaTh HHGOpMALHIO,
MPECTaBICHHYIO B Ta0JIUIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEaJIbHON KU3HU

IIPECTaBICHHbIC

B Ta0JIHIAX U

Ha IrarpaMmmax
Harnsgnas reomerpusi. [IpsAMOYTOJIBHBIN Pacno3naBarth Ha yepTe)kax, pUCyHKax, ONMCHIBATH
@urypsl B IpOCTPAHCTBE napajuleNIeuIes, MAPaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, H300Pa!KaTh UX

KyO, mpu3ma,
UpaMujia, KOHYC,
UAIHHD, IIap U
cepa.
N3o00paxenue

OT PyKH, MOJIeJINPOBATH U3 OyMaru, iacTUiInHa, MPOBOJIOKU
u ap. lIpuBoguTH NpUMepPbI OOBEKTOB OKPY>KAIOIIETO MUPA,
uMeronX (OpMbl HA3BaHHBIX TeJl.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEPIIMHA, pEOPO, TpaHb,
OCHOBAaHMeE, BbICOTA, PAJUyC U JUAMETP, pa3BEPTKa.
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
IUJIMH]pa U KOHYCA.
[IpakTueckas
pabota «Co3znanue
Mozenen
MIPOCTPAHCTBEHHBIX
buryp».

IToustne 00bEMA;
€UHUILIBI U3MEPEHUS
o0béma. O6BEM

N3yuaTth, HCNONB3YS SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBA HAa3BAaHHBIX TEJ, BHISIBJSATH CX0JCTBA U
Pa3IMYHsL: MEXY MUPAMUION U IPU3MOI; MEXKTY
UWIMHIPOM, KOHYCOM H IIapOM.

Pacno3HaBaTth pa3BEPTKH NMapaienenunena, Kyoa, mpu3Msl,
MUpPaMUJIBI, KOHYCA, IIIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tena U3 pa3BEPTOK, CO37aBaTh UX MOJIEIIH.

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

N3mepsaTs HA MoAesAX: JUIMHBI pEOEp MHOTOI'PaHHUKOB,
JMaMeTp Imapa.

BeiBoauths popmyiry 00bEMa IPSIMOYTOJILHOTO

IPSIMOYT'OJIBHOI'O nmapajuiecnuIie1a.
lapajliejenumeaa, BoruuncasaTts no gpopmysam: 00bEM MPSIMOYTrOIbHOTO
Ky0a, (popMyIEl napajuienenumneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00BbEMa 00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napauieIeIUIEI0B; peliaTh 3aa41 C peabHBIMU TAHHBIMU
[ToBTOpEeHue, 06001IEeHNE, 20 [ToBTOpEHUE BouIuucasiTh 3HaUEHUST BBIPAXKEHUM, COEpKAITUX

CHUCTCMAaTHU3allusA

OCHOBHBIX ITOHSTHUMN
1 METOJIOB KyPCOB D
M 6 KJIaccoB,
000011EHNE U
CHCTEMAaTH3aIs
3HaAHUH

HaTypaJIbHBIE, LIEJIbIE, I0JIOKUTEIbHBIE U OTPULIATEIbHBIE
qucia, OOBIKHOBEHHBIE U AECATUUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3oBaHus YUCEI U BhIPAXKECHU.

Bri0upath cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSTH CBOICcTBAa apu(METUYECKUX ACHUCTBUI

JUISL pallOHAIN3alUU BEIYUCIICHUN.
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Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pEIICHUs 3a/1a4 U3 APYTUX
MPEIMETOB.

PemaTh 3a7a4uu pa3HbIMHM ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a1a4H.

OcymecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBHUI U
CaMOITPOBEPKY Pe3yJibTaTa BEIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

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 U3y4eHUE JIPYTrux JUCHUUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOTO IHUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MIPOJIOKEHU 00pa3oBaHus U
B I[OBCEJHEBHOM XW3HHU. Pa3zBurne y oOydarommxcs HAay4YHBIX MPEACTABICHUM
0 TIPOMCXOXKIEHUU W CYIIHOCTH anreOpamdecKkux aOCTpaKIuii, Croco0e OTpaKeHUs
MaTeMaTUYeCKOW HAyKOW SIBIIGHMM W TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJACIMPOBAHUSI B HAYYHOM MO3HAHUMU U B MPAKTUKE CIIOCOOCTBYET
(GbopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAu€CTB MBIIUICHUS, HEOOXOAUMBIX IS
ajanTalyu B COBpeMEHHOM LM(poBOoM oOmiecTBe. M3ydueHue anreOpbl oOecreuynBaeTt
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 paCCyXICHUsA, OO0O0OIIEHME U KOHKPETHU3AIIHUIO,
abcTparupoBanue u ananoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSATENIbHOU JIESATEILHOCTH OOYYarOIIUXCs, TTO3TOMY CaMOCTOSITEILHOE PElICHUE
3a/1a4 SBJISETCS pealu3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykrype mporpammbl yueOHOTo Kypca «AnreOpa» IJii OCHOBHOI'O OOIIETO
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJCP)KATEIbHO-METOJUYECKUE JIMHUMU:
«Hucna u BBIYUCIICHU», « AIreOpaniecKue BEIpaXEHU», « Y paBHEHUS U HEPAaBEHCTBAY,
«Dyukuny. Kaxnas M3 3TUX coaepKaTelbHO-METOJUYECKUX JIMHUI pa3BUBAETCS HA
NPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca, B3aMMOJEUCTBYS C APYTMMU €ro JUHUSMU. B
X0JIe U3Y4YEeHHSI Y4eOHOro Kypca OOy4aromUMCs MPUXOIUTCS JIOTHYECKH PaCCyXKIIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3M ¢ 3TUM B mOporpammy
y4e0HOTO Kypca «Ayredpa» BKIIOYEHBI HEKOTOPBHIE OCHOBBI JIOTHKH, MPEICTABICHHbBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYeCKOro 0o0pa3oBaHUS U CIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYalOUMMHUCA OCHOB YHHBEPCAIBHOTO MAaTEMAaTHYE€CKOTO  S3bIKA.
ConepkaTeIbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOT0 Kypca «Airedpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve muHUA «YHCIa U BBIYUCICHUS» CIIYKUT OCHOBOM JUISl AabHEHIIErO
U3YYCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO
MBIIICHUs, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  aNTOPUTMaMHU, a Takke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTre moHATHS O 4YHCIIE HAa ypPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUSI CBSI3aHOC
paIMOHAIBHBIMU U HUPPAIIMOHATLHBIMU YHUCIaMH, (OPMUPOBAHUEM TMPEACTABICHHUIIO
JNEUCTBUTEILHOM YHCIIE. 3aBEpIIEHUE OCBOCHUS UHCIIOBOW JIMHUM OTHECEHOK
cpenHeMmy o01eMy 00pa3oBaHUIO.
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Copneprkanue AByX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKEHUS» H
«YpaBHEHHsI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYJArOITUXCS
MaTEeMaTUYEeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MaTEeMAaTUKHU, CMEXKHBIX
MPEIMETOB M TIPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0OIIero
oOpa3oBaHms y4eOHBIM MaTepuai TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
AnreOpa [I€MOHCTpPHpPYET 3HAUYCHHE MATEMaTUKU KakK s3bIKa Ui TOCTPOCHUS
MaTEeMaTUYECKUX MOJIeJICH, ONMCAHUS IPOIIECCOB M SIBJICHHUM peaabHOTo Mupa. B 3amaun
oOydeHus anredpe BXOJAT TakxKe JlajJbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS,
HEOOXOAMMOTI0, B YACTHOCTH, /11l OCBOCHHUSI Kypca HH(POPMATUKHU, U OBJIAJICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxnaeHuid. [IpeoOpazoBaHne CHMBOJBHBIX (OpPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHU s, CIIOCOOHOCTEN K MATEMaTUUYE€CKOMY TBOPYECTRBY.

Conepxanue (QyHKIMOHAIBHO-TpaQUUECKOM JIMHUM HAIEJICHO Ha TMOJIy4YeHUe
oOyyJaronmuMucs 3HaHUM 0 (QYHKIMSIX KaK BaKHEHIIeH mMaTeMaTHYeCKOW MOJeNu s
OTIMCAHUS W HWCCICAOBAaHUS PA3HOOOPA3HBIX IPOIECCOB W SBJICHUH B TPHUPOJE H
obmectBe. M3ydyeHne marepuana CrocoOCTBYET Pa3BUTHUIO Y OOYYAIOMIMXCS YMEHUS
WCITOJIB30BATh PA3IMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKa MATEMATHKH — CIIOBECHBIC,
CHUMBOJIMUECKHUE, rpaduuecKue, BHOCUT BKJIAJ B (HOPMUPOBAHKE MIPEACTABICHUN O POJIH
MaTE€MaTHUKH B Pa3BUTUU IUBUIM3AIUU U KYJIbTYPHI.

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

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

COJEPXXAHUME OBYUYEHUA
7 KJIIACC

Yucsa 1 BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOM (POpMBI 3amucH apodei K
npyroi. IloHsTME palMOHAIBHOrO 4YHUCHA, 3alUCh, CPAaBHEHHUE, YIOPSIOYMBAHUE
pallMOHAJIBHBIX 4HceNl. ApupMeThuuecKkue JIEUCTBUS C pallMOHAIBbHBIMU YHUCJIaMHU.
Pemenne 3amay u3 peaibHOM MPAKTUKKU HA YaCTH, HA APOOH.

Crenenb C HarypaJbHbIM TIOKa3zaTeJleM: OIpeesieHne, mnpeoOpa3oBaHue
BBIpQKEHUN Ha OCHOBE OMNPEACJICHMS, 3amuch OoJbliux uuces. [IpoleHThl, 3anuch
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 PABHbIE BBIPAXKECHMSI, IPABHIIa IIPEOOPA30BAHUS CYMM M NPOU3BEIACHUI,
IPaBUJIA PACKPBITUS CKOOOK U MPUBEACHUS TOAO0HBIX CIIAaraeMblIX.

CBoliCcTBa CTENEHU C HATYPaJIbHBIM IMOKA3ATEIEM.

OpHowieHbsl U MHorowieHsl. CreneHb MHorowieHa. ClOXeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWIEHOB. POpMyJbl COKPAIIEHHOIO YMHOKEHHS: KBagpaT CyMMBbl U
KBaapar pazHocTH. Popmyna pa3sHOCTH KBaaparoB. Pas3noxeHue MHOTOWIEHOB Ha
MHOKHUTEJIH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBWia NOpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHH.

JInHelHOe ypaBHEHHE C OJJHOM IEPEMEHHOM, YUCIIO KOPHEH JINHEMHOTO YPAaBHEHUS,
pelIeHHE JIMHENHBIX YypaBHEHUU. (COCTaBIIEHHE YpPAaBHEHHWW IO YCIOBHIO 3aJayM.
Pemienne TEKCTOBBIX 3a/1a4 C MOMOIIBI YPABHEHHM.

JIuneitHoe ypaBHEHHME C JBYMs NEpPEeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUN C IByMs IIepeMEeHHbIMU. PellieHne cucteM ypaBHEHH ciocoOoM
MOACTAaHOBKH. [ [puMeps! pemeHnst TEKCTOBBIX 3aJ1a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsamoii. YnuciioBbeie mpoMeXyTKH. PaccTosiaue mexay 1ByMms
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
bynaknuid. JInaeinas Qynkmus, e€ rpaduk. 'paduk dynkmum y = |x|. I'padmueckoe
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 MoKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3aIMCh YMCIIA.

AJiredpanyeckue BbIPaKeHUA
KBagpaTHbIil TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOTO TPEXUIEHA HA MHOMXKHUTEIU.
Anrebpandeckas npobb. OCHOBHOE CBOMCTBO anrebpandeckoit qpoou. Cioxxenue,
BbIUMTaHKE, YMHOKEHUE, JIEJIEHNE anreOpandeckux qpooeil. ParmonanbHble 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 mHTEepmpeTanys ypaBHEHHH C JIByMS TNEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPAaBHEHUM C ABYMS IEpEMEHHBIMU. [[prMephI pelieHns CUCTEM HEJIMHEWHBIX
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.

@OyHKIIMHU, ONUCHIBAIOLINE MIPSIMYIO0 U 00paTHYIO IPONOPLHOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oynakiun Y = X2, ¥ = x%, y =Vx, y=|x|. ['paduueckoe peuieHne ypaBHeHu#H
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  OKpYXKAIOIIETO0  MHpa, JUIMTEIBHOCTH  IMPOIIECCOBB
OKpY>KarollleM 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, CBOIAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIEHEH Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelmeHne TEKCTOBBIX —3aj1a4y
anreOpanyeckuM METOJIOM.

VYpaBHeHue c JByMs TE€peMEHHBIMH H ero rpaduk. Pemenue cucrem aByX
JIMHEVHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. PenieHne cucteM AByX ypaBHEHUM, OJTHO
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U3 KOTOPBIX JMHEWHOE, a Ipyroe — BTOpOM cTemeHu. ['paduueckas MHTEpHpeTanus
CUCTEMBbI YPaBHEHUH C ABYMS IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aJ1a4 alreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. Pemenne 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 ¢ynkuuii: y= £x, y= #x+b, y = k—, y=x3,y =% 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 MPOrPECCUil, CyMMbI IEPBBIX N YICHOB.

N300paxxeHre 4ieHOB apu(pMETUYECKONH U T€OMETPHUUECKON MPOTrPECCHil TOUKaMU
Ha KOOpPJWHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUMAIBHBIN pocT. CIOXKHBIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe  pe3ynbTaThl  OCBOCHHS  MPOTPaMMBI  y4eOHOTrO  Kypcak
KOHIly 00yuyeHusi B / KJjacce:

Yucaa u BbIYUCICHUSA

BrInonHsTh, coueTas yCTHbIE M MUChbMEHHBIE TPUEMBI, apu(METUUECKHUE TCUCTBUS
C palMOHAJIbHBIMU YHCIIAMH.

Haxonuth 3HaueHUs1 YUCIOBBIX BBIPAKEHUM, MPUMEHSITh Pa3HOOOPa3HbIE CITOCOOBI
U MPUEMBI BHIYUCIICHHS 3HAYCHUI APOOHBIX BBIPAKECHUH, COEPKAIINX OOBIKHOBEHHBIC
U JIECATUYHBIC JPOOH.

[lepexoauts oT omHOW (OpPMBI 3amUCH 4uceNl K Apyrou (mIpeoOpa3oBBIBATh
JECATUYHYIO Ap0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JIECATHYHYIO POOB).

CpaBHUBATH U YIIOPSAOYMBATH PALMOHAJIBHBIC YHUCIIA.

OKpyrasTh yucna.

BpINOMHATE NPUKUAKY M OLICHKY pPE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIpAXKEHUH. BBINOMHATH AEHCTBUS CO CTEHNEHSIMU C HaTypaJlbHBIMU
IIOKA3aTEIISIMH.

[IpyMeHsTh NPU3HAKK [EIUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIN HaTypaJIbHBIX
quced.
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Pemath npakTHKO-OpUCHTHPOBAHHBIE 33129, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IIPONOPITUOHAILHOCTEIO  BEJIMYHH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yJIbTaThl
peIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
0O0BEKTOB.

AnredOpanveckue BbIPasKeHUs

Hcnonb3oBarh anreOpandeckyl0o TEPMUHOJIOTHIO M CHUMBOJIMKY, NMPUMEHSTH €&
B IIPOIIECCE OCBOCHUS YIEOHOTO MaTepuaa.

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

Brinmonuars npeoOpa3oBaHus 1EJIOTO BBIPAKEHHST B MHOTOYJICH MPUBEICHUEM
MOI0OHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BrINonHATH YMHOXEHHUE OJHOYJIEHA HA MHOTOWIEH U MHOTOYJICHA Ha MHOTOYJIEH,
MPUMEHSITEH (HOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymIecTBIATh Pa3I0KeHUE MHOTOUJICHOB HA MHOKHUTEH C MIOMOIIBIO BEIHECEHUS
3a CKOOKM OONIIEro MHOKUTEIS, TPYNIUPOBKU ClIaraeMblX, MpUMEHEHUs G(opmyl
COKpPAILIEHHOTO YMHOXCHHUS.

[IpumensTe mpeoOpa3oBaHUs MHOTOWICHOB [IJIi PELICHUS] Pa3IMYHBIX 3a7adu3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATIbHON MTPAKTHUKHU.

Hcnonp30BaTh CBOMCTBAa CTENEHEH € HATYypaJbHBIMH  IOKA3aTEISMH IS
nmpeo0pa3oBaHus BbIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pewiars nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IIPaBUila IIepexoia
OT UCXOJHOIO YpPaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsTb, SBIAETCS JM YUCIO
KOpPHEM YpaBHEHUS.

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

[TonGupats mpuMepsl map YKUCE, SABIISIOMUXCS PEIIEHUEM JIMHEHHOTO ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH T'paUK JIUHEHHOTO YpaBHEHHUS C JABYMs
NEPEMEHHBIMHU, MOJIb3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE
rpaguyecku.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBHUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pE3yJIbTAaT.

DyHKIMHA

N3o0paxkath Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YHCIOBBIE MPOMENKYTKHU Ha
anreOpanyecKkoMm si3bIKe.

OtmeuaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpPJIMHATaM, CTPOUTh
rpaduku TuHeHHbIX QyHKIHH. CTpouTh rpaduk GyHKIMU 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 pE3yIbTAaThl OCBOSHHUS NPOTPAMMBI 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, MCHOJB3Yd IpPU HEOOXOJUMOCTH KalIbKYJISTOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIMX KBAJpaTHbIE KOPHH, MCIIONb3Ys CBOMCTBA
KOpHEM.

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

AJuredpanvecKkue BbIpasKeHUs

[TpyuMeHsTh TOHATHE CTETICHU C II€JIBIM MTOKa3aTeIeM, BBITIOIHATh MPeoOpa30BaHUs
BBIPAKECHUM, COJIEpIKAIIMX CTEIICHU C IEJIBIM MMOKa3aTeIeM.

BBIMOMHATE  TOXKACCTBEHHBIC MPEOOpPA30BaHUSI  PAlMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE ITPaBMJI ACHCTBUI HAJl MHOTOYWICHAMH U aJIreOpanvIecKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTs mpeoOpa3oBaHMsl BBIPAKEHUNU Il PEIICHUS Pa3IUYHBbIX 3a7a4
13 MaTeMaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATbHOMN MPAKTHUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemrare nMHENHBIE, KBaJpaTHBIE YpPAaBHEHHS M PALMOHAIBHBIE YPaBHEHMS,
CBOJAILIIMECS 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 WJIK CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTh OT cioOBeCHON (OPMYITUPOBKHU 3a/layu K €€ airedpandecKol MOJEH
C MOMOULIBIO COCTABJICHHUSI YPaBHEHUS WJIA CUCTEMbl YPAaBHEHUM, MHTEPIPETUPOBATH
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 WHCHOJB30BaTh (DYHKIIMOHAJBHBIC TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONPEACISITh 3HAa4YeHHE (QYHKIMA 1O 3HAYCHUIO
apryMeHTa, OIpeJesTh CBOMCTBA (DYHKIIUHU IO €€ TpaduKy.

CtpouTtb rpaduku 3JIeMEHTapHBIX (DYHKITUN BUIA:

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

1o e€ rpaduky.

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

YucJia ¥ BbIYUCTICHUA

CpaBHMBATH U YIIOPSIIOUYUBATH PALTMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breimonuars apudmernueckue NEUCTBUS € paIlMOHATIBHBIMU UYHCIIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE TPHUEMBI, BBINOJHATH BBIUMCIEHUS C HWPPAUUOHAIBHBIMU
YHUCJIaMH.

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

OKpyriaTe  JIEUCTBUTEIBHBIE YHWCIA, BBINOJIHATH MNPUKUJKY  pEe3yJibTaTa
BBIYHCIICHU, OLICHKY YMCIJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHblE W KBaJpaTHbIC YPAaBHEHUS, YPABHEHMWS, CBOIAIIMECS K HHUM,
mpocTenime ApoOHO-paIlMOHANIbHBIE YPaBHEHUSI.

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS 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).

Pemiars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOU, 3aMUCHIBATH PELIEHUE C IOMOIIBIO CHUMBOJIOB.

PemaTte cuctembl JMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIHOYAIOIINE
KBaIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHWE CHCTEMbl HEPABEHCTB Ha YWCIOBOU
MPSMOi1, 3aITUCHIBATh PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHbBIX 33/1a4.

DyHKIMHA

Pacrio3naBaTh (QyHKIMM W3Y4eHHBIX BHJIOB. lloka3piBaTh cXeMaTHUECKU
pacroyoKeHHe Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (YHKIWN BUma: Yy = £X,
y= #x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumocTu

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 QYHKUIUH U3 pealbHON KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe IOCIEA0BATETbHOCTH U NPOIPECCUH

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

BhbINOMHATE BBIYUCIIEHUS C HCTIOIB30BaHUEM (HOPMYIT N-T0 YjieHa apuPMETHUIECKON
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
HaumenoBanue paznena |KomnnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(Tembl) Kypca 4acoB COZIEp)KaHUE
Uucnia u BBIYUCIICHUS. 25 [Tonsarue CucreMaTU3HPOBATH U 000raAMATH 3HAHUS
PannonanbHbIe uncia PaLMOHAIBHOTO YUCHa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JNEUCTBUS IPU HEOOXOUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YHOPSIAOUNBAHUE
palMOHAIBHBIX YHCE.
CreneHb

C HaTypaJbHbIM
MOKA3aTeJIEM.
Pemenre oCHOBHBIX
3a/1a4 Ha Ipoou,
MPOLIEHTHI

W3 peajbHON
MPAKTUKH.

[Ipu3HaKu AETMMOCTH,
Pa3oKEeHUA

Ha MHOXKUTEJIU
HaTypaJIbHBIX YHUCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JTECATUYHYIO IPOOb.

IIpuMeHsATH pa3HOOOpa3HbIe CIIOCO0bI U NPUEMBI
BbIYHCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKaluX 0OObIKHOBEHHbIE U JECSITUYHBIE APOOU:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO 1€CATUYHON, IPUBOAUTD
BbIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBaTh APOOHBIEC BEIPAKEHUSI HA YMHOXKEHHUE U
JIeJIEHUE IECATUYHBIX IpoOell K NeUCTBUSAM C IIEJIbIMU
YUCIIAMH.

IIpuBoaAUTH YHCI0BBIC H 0YKBEHHbIE IPUMEPbI CTEIICHU
C HaTypaJIbHBbIM [TOKa3aTejaeM, OObACHSS 3HAUCHUS
OCHOBAHMSI CTETIEHH U MOKA3aTeNs CTENEHH, HAXOAUTh
3Ha4YeHHUs cTerneHei puaa a" (a — mo00e parMoHaIbHOE
YUCJI0, N — HATYPAJIBHOE YHUCJIO).

47



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

PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATILHOCTH

IloHUMATBH CMBICH 3aITUCH OOJIBIITUX YUCET C IIOMOIIIHIO
JECATUYHBIX Apo0Oei u crenenei yucna 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpumMeHATH IPU3HAKK IETUMOCTH, PA3JIOKEHUSI Ha
MHOXXHUTEJIM HaTypaJIbHbIX YUCEN.

PemaTh 3a1a4u Ha 4acTU, IPOLIEHTHI, IPOTIOPIUH,

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

Pacno3HaBaTh M 00BSICHSITD, ONTUPASCh HA OMPEICICHHUS,
MIPSMO MPOTIOPIIUOHATBHBIC U 00PATHO MPOTIOPITMOHATHHBIC
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PemiaThb npakTHUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
IPOLICHTHI, IPSIMYIO U 0OPATHYIO MPOTOPIIMOHATBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHUS

27

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

OBaaners anredpanyecKkoil TEPMUHOIOTHEN U CUMBOJIUKOM,
NPUMEHSITh €€ B IMPOIecce OCBOCHUS y4eOHOI0 MaTepHaa.
Haxoauth 3Ha4eHNsI OyKBEHHBIX BHIPAKCHUH MPHU 33JJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKCHUS

B MHOTOYJICH IIPUBEICHUEM MOJI00OHBIX CaracMblIX,
pPacKpbITHEM CKOOOK. BBINOIHATH YMHOXKEHUE OTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
npUBeICHUE

HOI[06HI)IX cJlaraCMbIX.

CBoiicTBa cTEeICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
DopMyIbl
COKpAILIEHHOTO
YMHOKECHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KHTEIU

Ha MHOTOWICH 1 MHOTOWICHA HA MHOTOWICH, IPUMEHATH
dbopMyIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyuiecTBJAATH Pa3i0KeHUE MHOTOWICHOB HA MHOXHUTEIH
MyTEM BBIHECEHUS 32 CKOOKH OOIIET0 MHOKHUTETIS,
npuMeHeHus (HOPMYJITbI pa3HOCTH KBAAPATOB, HOPMYJT
COKpAIIEHHOTO YMHOKEHHUSI.

IIpumeHsiTH TPeOOPa30BaHIE MHOTOUJICHOB ISl PEIICHUS
Pa3TUYHBIX 3371a4 U3 MAaTEMATUKH, CMEKHBIX ITPEAMETOB,
U3 peaybHON MPAKTHUKHU.

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeodpa3oBaHUs
YpaBHEHUS,
PAaBHOCHJIBHOCTD
YPaBHEHUM.
JInnenHoe ypaBHEHUE

Pemiatp nuHElHOE ypaBHEHUE C OJHOM ITIEPEMEHHON,
NPUMEHAS MPaBWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosiee npocToro Bujaa. [lpoBepsrs,
ABJISICTCS JIM KOHKPETHOE YHUCJIO KOPHEM YPABHEHHUS.
IHoa0upaTs mpuMepbI Nap YKCEI, IBIAIONIUXCS PEIICHUEM
JIMHENHOT0 YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHECHUM.
JInHerHoe ypaBHEHUE
C BYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTU TpaduK JTUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOAMTH IPUMEPbI PEIICHUST YPABHEHUS.

HaxoauTh penieHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C IBYMS IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE WUJIU CUCTEMY
YPaBHEHMH 10 YCIIOBHIO 33/1a41, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

KoopnuHatel u rpaduxu.
DOyHKIUU

24

Koopannara Touku
Ha nipsiMoil. YucnoBbie
MIPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOpJIUHATHOM
MPSMOM.
[IpssmoyrosibHas
cucTeMa KOOpAUHaT
Ha IUIOCKOCTH.
[Tpumeps rpadukos,
3aIaHHBIX
bopmynamu.

H300paxkaTh Ha KOOPAMHATHON NIPAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPJIMHATAM, JIy4YH, OTPE3KH,
WHTEPBAJIBL; 3aMMCHIBATh X HA aJreOpandecKoM S3bIKE.
OTMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH Ipa(UKH HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYTIaMH, B TOM YHCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH IPaPUUECKUl CIIOCO0 MPEICTABICHUS
Y aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTre GyHKIINH, OBJIA/ICBAThH
(GYHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBars nuHeiHy0 QyHknmo Y = Kkx + Db,
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Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKIIHUM.
CBoiicTBa QyHKITHIA.
Jluneiinas GyHKITHUS.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 urmreHToB K u b.

Crponth rpaduku nuHeHON GyHKIMHA, QYHKIHHA Y =| X |.
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMIA U U3yYEHHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEHN B PEAIBHBIX
IIPOLIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHMHON (YHKIUH.
['paduk Pynkiun
y=|x|
[ToBTOpEHUE 1 0000IIEHNE 6 [loBTOpEHNE BriOMpaTh, IPUMEHATH OLICHUBATH CIIOCO0bI CPAaBHEHUS
OCHOBHBIX IIOHATUI YKCEeJl, BBIYUCICHU, TpeoOpa30BaHUd BBIPAXKECHHUI,
1 METOJIOB Kypca pelIeHns YpaBHEHNN.
7 xnacca, 00001IeHe OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEUCTBUN U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHUi,
MTOCTPOCHHUM.
Pemiate 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PELIEeHU 3a1a4 U3 IPYyTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BLIOUPATH
CIoCco0bI 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 BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeesIeHUe KBaIpaTHOTO KOPHS

KBazgpaTHbie KOpHU

u3 yucia. [lousrue
00 UpparmoHaIEHOM
yuciae. JlecsaTuanbie
MPUOIIMIKEHUS
HUppAMOHATBLHBIX
YHCEJL.
JleficTBUTETTBHBIC
yucia. CpaBHEHHE
JIEUCTBUTEIBHBIX
YHCEJL.

VYpaBHeHue BUIa

X? = a.

CaoiicTBa
apupMeTHIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJApaTHbIC KOPHU

U3 9HuCiIa, apuhMEeTHIECKOTO KBaAPATHOTO KOPHSI.
IIpuMeHATH OlNepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOIUMOCTH KAJIBKYJIATOP.
OueHuBaTh KBaJpaTHbIC KOPHU LEIBIMU YUCIAMHU U
JECATUIHBIMU JPOOSMHU.

CpaBHUBATH U YNOPAA0YUBATH PALIMOHAIIBHBIC U
VMPpalMOHAIBHBIEC YUCIA, 3aIMCAHHBIE C TIOMOIIBIO
KBaJpaTHBIX KOPHEU.

HccaenoBars ypaBHEHHE X2 = @, HAXOJAUTH TOYHBIE U
npubInKEHHBIE KopHU Tipu a > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaJIbKYJISITOPA
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JUIsl TPeoOpa3oBaHus BEIPAKEHUH.
BbInoJHATH Npeodpa3oBaHuA BIPAKEHUN, COIEPKALIIUX
KBaJpaTHbIC KOPHU. BbIpaxaTh epeMeHHbIC

U3 FeOMETPUYECKUX U pU3nueckux Gopmyi.

BbI4ucIsATh 3HAYEHUS BBIPAKEHHM, COJCPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS ITPU HEOOXOUMOCTH
KQJIbKYJISITOP.
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Hcnoab3oBaTh B X0€ peLICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHEN Pa3BUTH MaTEMaTUKU

Yuiciia U BEIYUCIICHUS.

CrereHsb C HEIbIM

DopMyJTHPOBATH ONpe/ieIeHUe CTETIICHU C LIEJIbIM

Crenens ¢ UeabIM IIOKa3aTeseM. II0KA3aTeJEM.
[TOKA3aTeIeM CranpaprtHas 3anuch IIpencraBiasaTh 3aUCh OOJBIIUX U MAJIBIX YHCEIT
qHUCa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA W BEJIMYHHBI,
Pa3mepsl 00beKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3a1IMCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB OOBEKTOB, NJTUTENBHOCTH
YaCTHI] IIPOLIECCOB B OKPYXKAIOLIEM MUpE.
JI0 KOCMUYECKUX D opMyJIHPOBATH, 3ANUCHIBATH B CHMBOJIMYECKO (popme
00BEKTOB), Y WIJIKCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIICHU
JUTATEIIbHOCTD C LEJIBIM TIOKA3aTENEM.
IPOLIECCOB IIpuMeHATHL CBOMCTBA CTETICHU 1Sl MpeoOpa3oBaHus
B OKPYJKAIOIIEM MUpPE. | BBIPAXXECHUH, COAECPKALIUX CTEIICHU C LIEJIbIM [IOKA3aTEIIEM.
CBolicTBa CTENIEHU BbInoJHATH AelCTBUSA C YMCIaMH, 3aITMCaHHBIMU
C LICJIBIM [IOKA3aTelIEM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, NEJICHUE, BO3BEICHUE
B CTCIICHB)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaJApaTHBIN TPEXUJICH, YCTAHABIIUBATH
BbIpakeHUs1. KBaipaTHbIii TPEXUIIEH. BO3MOYKHOCTb €0 Pa30KEeHUsI HA MHOKHUTEH.
TPEXWIECH Paznoxenue PackiaaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUJICH
KBaJIPaTHOIO C HEOTPULIATEIBHBIM JUCKPUMUHAHTOM
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TpEXUIICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUS.
AnreOpandeckast Ipoob

15

Anrebpandeckast
npoOb. JlomycTuMeble
3HAYCHUS
MIePEMEHHBIX,
BXOJISIINX

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

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpanyecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKEHUU,

coJiep KaInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue BoipakeHus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAIILHOTO BBIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHUe JpoOH, B TOM YHCIIE C TOMOUIBbIO KaIbKYJISATOPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU 1 MPUMEHATH €ro Il IpeoOpa3oBaHusl IpoOeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyeckuMu ApoOsMH.
[IpumeHnsTh peoOpa3oBaHUsl BRIPAKEHUN JJI PELICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmyn (pU3NYECKUX,
r€OMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYAI1H )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagpaTHoe Pacno3zHaBaTh KBaJIpaTHbIEC YPABHEHHS.

KBaapaTHble ypaBHEHUS ypaBHeHue. Henmonnoe | 3amuchiBaTh (popMyI1y KOpHEW KBAJAPAaTHOTO YpaBHEHUS;
KBaJpaTHOE pemaThb KBaJpaTHbIe YPAaBHEHHUS — IOJIHBIE U HENOJIHBIE.
ypaBHeHnue. opmyna IIpoBoauTh MpocTeiinmue MccJie0BaHUA KBaJAPATHBIX
KOpPHEH KBaJIPaTHOTO YPaBHEHUM.
ypaBHeHus. Teopema Pemats ypaBHeHHs, CBOASIIUECS K KBAIPATHBIM,
Buera. C TIOMOIIBIO MPE0OPa30BAHUM U 3aMEHOM NTEPEMEHHOM.
Pemenue ypaBHeHUN, Habsr01aTh 1 aHAJIU3MPOBATH CBSA3b MEXAY KOPHIMHU U
CBOIALLIUXCS KO3 duIMEHTaMH KBaJAPAaTHOTO YpaBHEHHUS.
K KBaJPaTHBIM. ®opmyaupoBaTh TeopeMy Buerta, a Takxke 0OpaTHyIO -
[Ipocreiinue npoOHO- | TeopeMmy, MIPUMEHSTh 3TU TEOPEMBI JI PEIICHUS
palrOHAJIbHBIC 3azaad4.
ypaBHEHUS. Pemiath TekCcTOBBIE 321a4UH aNTreOpanyecKuM CIIOCOOOM:
Pemienne TekCcTOBBIX NEPEXOJIUTh OT CIOBECHOU (POPMYITMPOBKH YCIOBHUS 3aa4l
3a/1a4 € IOMOUIBIO K aJireOpandecKkoi MoJenu MyTEM COCTABIICHUS YPABHEHMS,
KBaJPaTHBIX peniaTh COCTaBIEHHOE YPABHEHHE; HHTEPIIPETUPOBATH
YpPaBHEHUU pe3ynbTar.

3HAKOMHUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHHE Pacno3HaBaTh JIMHENHbBIE YPABHEHUS C IByMS

Cucrembl ypaBHEHUI

C AByMs
IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peleHns ypaBHEeHUN
B LIEJIBIX YMCIIAX.
Pemenue cucreM nByx
JIMHEWHBIX YPABHEHUN

NIEPEMEHHBIMH.

CrpouTh rpaduky TMHEHHBIX YPABHEHH, B TOM YHCTIE
HUCI0J1b3ys UM(POBHIE PeCypPChl.

Paznunuarthb napassenbHble U IEPEeCEKAOIINECS ITPSAMBIE
110 UX YPABHEHUSM.

PemiaTes cucteMsl IBYX JIMHEUHBIX YPABHEHUH C IBYMs

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

Pematb nmpocTeiime CucTeMsl, B KOTOPBIX OJHO

Y3 YPABHECHUU HE SABJISICTCS JTUHEUHBIM.

IIpuBoauTh rpaguuUecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHHUS C IByMsI IEPEMEHHBIMH M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4H ATEOPANIECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnoselie
HEPABEHCTBA U UX
CBOICTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHOU U UX
petenre. CucTtemsl
JIMHENHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBAThH
anreOpanyeckKu.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3aa4.
PemiaTe 1MHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOU MPSMOM.
PemaThb cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pElLIEHUE CUCTEMBI HEPABEHCTB HA YUCIIOBOW MPSIMOU
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C OJHOM NIEPEMEHHOU
U UX PEILICHUE.
N3ob6paxenue
pelIeHns TMHENHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
IPAMON
OyHKIWH. 3) [lonsiTue pyHKUUM. Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBbIE OHSTUS OO0uacTb onpeienieHsl | CHMBOJIHKY.
Y MHOKECTBO BoruucasaTs 3Havenust GyHKIUNA, 3aJaHHBIX hopMyTiaMu
3HAYEHUN (DYHKLIHH. (mpu HEOOXOAMMOCTHU UCIIOIB30BATh KAIBKYJIISTOD);
CrniocoObI 3a1aHus COCTABJISATH TA0JUIBI 3HAYEHU QYHKIIUN.
byHKIMA. CTpouTh o TOUKaM rpapuku GyHKIUN.
['padux dpyHKIHM. OnuchiBaTh CBOMCTBA (DYHKIIMU Ha OCHOBE €&
CaoiicTBa (hyHKLINH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpaxeHue Hcnonb3oBaTh GyHKIMOHAIBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHMBOJIHKY.
HccaenoBath npuMepsl rpa@uKoB, OTPAKAIONIUX PEATbHBIC
nporiecchl u siBjieHust. [IpuBoAMTH MpUMepPBI ITPOIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOMCTBAMMU.
Hcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI
TSl TOCTpOoeHus TpaduKoB QYHKIUNA U U3YUEHUS] UX CBOMCTB
OyHKIUH. 9 UreHne u mocTpoeHue HaxoauTs ¢ nomombio rpaduka QyHKIIMN 3HaYECHUE OTHOM
Uucnosbie QyHKINH rpadukoB QyHKIIHIA. U3 paccMaTpUBAEMbIX BEJIUYUH 10 3HAYECHUIO APYTOil.
[Tpumeps! rpadukoB B HecnmoxHBIX ciiydasx BbIpaKkaTh GoOpmMyJ10ii 3aBUCUMOCTD
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byHKUNH, MEKTy BEJIMUMHAMMU.
OTPAXKAIOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJHON BETUYUHBI
peanbHbIE POLECCHI. B 3aBUCUMOCTH OT U3BMEHEHUS IPYTOM.
OyHKIWH, Pacno3naBath Buabl n3ydaembix GyHkmnmid. [loka3biBaTh
OMMCBIBAIOIINEC CXeMaTHYeCKH M0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB QyHKIMIA Buaa: Yy = X3,y =x3,y =vVx, y = |x|.
NPpONOPIHOHAIBHBIC Hcnoab3oBarh QYHKUUOHAIBHO-TPadguUecKue
3aBUCUMOCTH, UX NMPeACTABJECHHUS U PEIICHUS U UCCIICIOBAHUS YPAaBHEHUN U
rpaduKu. CHUCTEM YpaBHEHUH.
I'padux pynxuum IIpumeHsaTs HUPPOBbIEC PeCyPChI 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, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITIOHSITUHN U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHNE
3HaAHUH

YHCell, BBIYUCICHUI, MPeoOpa30oBaHUil BbIpAKEHUH, PELICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHIEMBIX AEHCTBUM U
CaMOITPOBEPKY pe3ysIbTaTa BEIUMUCICHUM, MPeoOpa30BaHMUi,
ITOCTPOCHHUI.

PemiaTs 3a1aum U3 peajibHOM )KU3HHU, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS JIJIsl PEIICHUS 3a/1a4 U3 IPYTrux
pEeAMETOB.

PemiaTh TEeKCTOBBIE 32/1a4M, CPDABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOI PAMME

102
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9 KUIACC
HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCS
(Temnl) Kypca 4acoB COZIEpKaHUE

Uucna 1 BEIYUCIICHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh mpeacraBJIieHHs O YKCIIAX: OT MHOXKECTBA

JlelicTBUTENbHBIE YnCTIa UppaLMOHAIbHBIE HaTypaJIbHBIX YUCEN 10 MHOKECTBA ACHCTBUTEIIBHBIX YHCEL.
YKCla, KOHEYHBIE U O3HaKOMHTBCSI C BO3MOXXHOCTBIO ITPEICTABIICHHUS
OEeCKOHEUYHbIE NEHCTBUTENIBHOTO YMCIIAa KaK OECKOHEYHOHN JAeCATUYHON
JECATUYHBIE JPOOH. JIpoOH, IPUMEHSITh JIECATUYHBIE TPUOTKEHHS
MHOXeCTBO pPalMOHAIBHBIX U UPPALTUOHAIIBHBIX YUCEN.
JNEUCTBUTEIBHBIX HN300paxaTh 1cHCTBUTEIBHBIC YACIA TOUKAMHA
YHUCE,; KOOPJIUHATHOM IPSIMOM.
NENUCTBUTEIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPAA0YHUBATH
yucia Kak JIEMCTBUTEIbHBIE YUCIIA.
OEeCKOHEUHbIE BbInosHATH, coueTast yCTHbIE U TUCbMEHHBIE PUEMBI,
JECSTUUHBIE TPOOH. apudgmMeTnyecKue AeiiCTBUSA C PAlMOHAIIBHBIMU YUCIIAMH;
B3anMHO 01HO3HaYHOE | HAXOAMTb 3HAYEHHUS CTEIICHEW C LEIbIMU ITOKA3ATENSIMU U
COOTBETCTBHUE MEXY KOpHEW; BBIYMCJISATH 3HAUCHUS] YUCIOBBIX BBIPAKEHUM.
MHO>KECTBOM IHonyuyuTs npeacraBjieHne 0 3HAYUMOCTU
NEeUCTBUTEIBHBIX JIEMCTBUTENLHBIX YHCEJT B MPAKTUYECKOU AeATEIbHOCTH
YHUCEN U MHOXKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH U JAeJIaTh BHIBOABI O TOUHOCTH
PSIMOM. NPUOJIMKEHUS ACUCTBUTEIBHOTO YUCIIA TPU PELICHUN
CpaBHeHue 3aja4.
JNCUCTBUTEILHBIX uKcesl, | OKPYIrJIfTh JeiCTBUTEIbHBIE YUCIA, BHIIOJHATH
apupMeTuIecKue NPUKUJIKY Pe3yJIbTaTa BHIYUCICHUN, OLIEHKY 3HAYEHU
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JEUCTBUSA

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

YU CJIOBbBIX BBIpEl)KGHHfI.
3HAKOMUTBLCH C HCTOpHEﬁ Pa3BUTHUA MATCMATHKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JInHelHOe ypaBHEHUE.
Pemenune ypaBHeHui,
CBOJISILNXCS

K JINHEHWHBIM.
KBamgpaTtHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIpaTHBIM.
bukBanparHsie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUH TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBarthb, 3aIOMHUHATH M IPUMEHATH rpadguyeckue
MeTOAbI IIPYU PEIICHUHN YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11enbie U IpoOHbBIC YPaBHEHUS.

Pemiats JinHelHbIC U KBA/JAPATHbIC YPABHEHMNS,
YpaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIIHE TPOOHO-
palMOHAIIbHbIE YPABHEHUSI.

IIpennaratb BO3MOXKHBIE CTOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00CYKIaTh UX M PeliaTh TEKCTOBBIC 331a4n
Pa3HBIMHU CITIOCOOAMHU.

3HAKOMUTBHCS ¢ HCTOPHUEN PA3BUTHSI MATEMATUKHU
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pa3ioKEeHUEM
Ha MHOKHUTEJH.
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 YPaBHEHUHN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpOou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLs
CHUCTEMBI yPaBHEHUN

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJTHO YPaBHEHHUE HE
ABJISIETCS JINHEUHBIM.

Ucnoan3oBatrh GyHKIMOHAIBHO-TpapUUECKUE
IIPEICTABIICHHUS [UIsl PelIeHUsI U HCCJIeI0BAHUS YPABHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhopMYyJIMPOBKY YCIIOBHS 3aJ1a4u K alnreOpanyecko Moienu
IIyTEM COCTABJICHUS CHCTEMBI YPABHEHUN; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI; HHTEPNPETUPOBATH
pe3ynbTar.

3HAKOMUTBCS ¢ HCTOPHMEH PA3BUTHSI MATEMATHKU
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3a/1a4 anreOpandecKuM
CIIocoO0M

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarsb, 3alIUCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
Hepasencraa HEPaBEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BbInoJHATH IpeoOpa3oBaHMs HEPABEHCTB, HCIOJIb30BATH
JIuHelinbie JUTsl IpeoOpa3oBaHus CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3naBaTh JTMHEHbBIE U KBAaJAPATHBIE HEPABEHCTBA.
C OTHOM EPEMEHHOMN Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX PEILICHUE. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIINX
CucTteMbl JTMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OAHOMN ITOJTyYEHHBIC PEIICHUS.
IIEPEMEHHON U UX M300paxaTh penicHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peLIeHHUE. Ha YUCJIOBOM NPSIMOM, 3aNUCBIBATH PEIICHUE C TOMOIIBIO
KBanparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemats kBafpaTHbIE HEPABEHCTBA, UCITONB3YS
peLIeHHuE. rpaduyecKue npeacTaBIeHus.
I'paduueckas OcBauBaTh U NPUMEHATHb HEPABEHCTBA NIPU PEILICHUU
UHTEpIpeTalus pa3NUYHbBIX 337a4, B TOM YHUCJIE€ TPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
epeMEHHbIMU
OyHKINHT 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (QYHKIIMIA,

bynkus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napa0boJibl, OCh

WTKCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoiokeHre Ha KOOPJAMHATHOM MIIOCKOCTH rpauKoB

Gyuxuuii Buga: y = kx,y = kx+ b,y = k_, y = X2
X
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CUMMETPUH Mapaldobl.

I'paduku pyHKIMIA:
y =KX,
y=kx + Db,
Kk
y = _,
X
y= X2y
= X3’y:
\/x,y =
| x|

y =X,y =,y = | x| B 3aBHCHMOCTH OT 3HAYCHUIA
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOICTBA.
Pacno3naBath kBagpaTruHyto GyHKIHIO 110 GopMyIIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaNbHON KU3HU, PUZUKHU, TEOMETPHUH.

BoisBasaATh 1 0000111aTh 0COOCHHOCTH Irpaduka
KBaJIpaTUYHON QyHKIMH Y = ax? + bx+ c.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPaPUKU
KBaJIpaTHUHBIX (PYHKIIHIA, 3aJaHHBIX (hOpMyTamMu BUA
y=ax’, y=ax?+q,y=a(x +p)3y=ax?+bx+c.
AHAJIM3MPOBATH U MPUMEHSATH CBOMCTBA U3YUYEHHBIX
GyHKIUH 17151 X TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO
IU(POBBIX PECYPCOB

Yuc10BbIE
MIOCJIEJ0BATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJEI0BATEIbHOCTH.
3amanue
MOCJIe10BaTEILHOCTH
PEKYPPEHTHOM
bopmynoi u
dbopmyIoit N-ro yieHa.
Apudmernueckas u
reoMeTpudeckas
POTPECCUH.
@opmyJibl N-ro YieHa
apu(METHICCKON 1
reOMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAYEHHUS,
CTPOMTH PeYeBbie BHICKA3BIBAHMS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TIOHITHEM
IIOCJIEI0BATEIBHOCTH.

AHanuzupoBaTh GopMyIly N-ro ujaeHa
NIOCJIEA0BATEIBHOCTHU UIIU PEKYPPEHTHYIO (POPMYITY

¥ BBIYUCJIATH WICHBI I10CIEN0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (HOopMyIIamu.

YcranaBiauBaTh 3aKOHOMEPHOCTb B TOCTPOEHUU

MMOoCJICA0BATCIbHOCTH, €CJIM BLIITMCAHBI IICPBBIC HECKOJBKO

€€ WICHOB.
Pacno3naBath apuMeTUUECKYIO U TEOMETPHUUECKYIO
MIPOTPECCUM MPU PA3HBIX CIIOCOOaX 3adaHUs.
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MPOTPECCUM, CYMMBI
MEePBBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTHIECKOi 1
r€OMETPUIECKON
MPOrPECCUI TOUKAMHU
Ha KOOPAMHATHOMN
IJIOCKOCTH.
JIuHenHbIl U
SKCIOHEHINATbHBIN
pOCT.

CI10HBIE POLIEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OpPMYT N-TO YieHa
apu(PpMETUYECKON 1 TEOMETPUUYECKON MPOrPeCcCrii, CyMMbI
MEPBBIX N YJIECHOB.

N3006paxkaTthb 4ieHbI TOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM MJIOCKOCTH.

PaccmaTpuBath npuMepsl NPOUECCOB U SIBJICHUM

U3 peasbHOM JKU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apu(pMETUYECKOIN MPOrPeCcCru, B TeOMETPUIECKOM
porpeccuu; n300pakaTb COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpauyecku.

PemaTh 3agaum, CBsI3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHUCJIE 3aa4d U3 peabHOM
YKU3HH C UCIIOIh30BAaHUEM IIU(PPOBBIX TEXHOJIOTHIA
(9NIEeKTPOHHBIX TaOIUII, TpadUUECKOro KAJIbKYJISATOpA U T.11.).
PemaTh 331291 Ha CIOKHBIE TIPOIIEHTHI, B TOM YHCIIC
3aJlayy U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KQJIbKYJISITOPA).

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATUKH

[ToBTOpEHue, 00001ICHUE,
cUCTEMAaTH3aIUs 3HAHUN

18

Yucnan
BbIYMCJICHHS (3aIKCh,
CpaBHEHHE, ICHUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepanuy HaJ MHOXECTBAMHU; MCII0JIb30BATh rpapuiecKoe
IIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIECHUU 3a]1a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

AKTYaJIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBHSA, CBSI3AHHBbIE C YUCJIAMU: HATYPAJIBHOE YUCJIO,
IIPOCTOE U COCTABHOE YHCIIA, IEIMMOCTh HaTypalbHbIX
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OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

quCes, MPU3HAKU JICIMMOCTH, LI€JI0€ YUCIIO, MOIYJIb YHCIIA,
OOBIKHOBEHHAsSI M IECSITUYHAS JPOOHU, CTaHIaPTHBIN BU/T
qucia, apupMEeTHUECKUN KBaJIpaTHBIN KOPEHb.
BbINoJIHATH 1eiicTBUS, CPABHMBATH M YIIOPSIA0YMBATH

apuPpMETHIECKIM YHCIIa, MPEACTABISTH YACIa HA KOOPIUHATHOU MPSMOH,
Croco0om) OKPYIJIATH YMCIA; BHIMOJHATH MPUKUAKY H OLIEHKY
pe3ysbTaTa BHIYUCICHHM.
PemaTh TekcTOBBIE 321a4U apUPMETUYECKUM CITOCOOOM.
PemaTe npakTuyeckue 3a4a4u, CoiepKallye MPOLECHTHI,
JI0JIN, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsl — PACCTOSIHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboTel — BpeMsi — MPOU3BOAUTEIBHOCTD TPY/aA.
Pa30upars peasibHbIE )KU3HEHHBIE CUTYAIUH,
(popMyIHpoOBaTH UX HA S3bIKE MATEMATHKH,
HAXOJMTH PEIICHUE, IPUMEHSS MATEMAaTUYECKUI anmnapar,
HHTEPIPETHPOBATH PE3YJIHTAT
AsredOpanyeckue OnepupoBaTh NOHATUSAAMU: CTEIICHB C 1I€JIBIM
BbIPAKEHUS nokasareyieM, apu(pMETHUECKUI KBaIpaTHbI KOPEHBD,
(mpeobpa3zoBaHue MHOTOWIEH, ajnredpandeckas Jpo0b, TOXKIAECCTBO.
anredpanvyeckux BbInoJHATH OCHOBHBIE [1€/iCTBUS: BHIIOIHATH PACUETHI
BBIPAXXCHUM, 1o opmyiiam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOITYCTUMBIE palMOHAIbHbBIE BEIPAYKEHUS U BHIPAXKEHUS C KOPHIMM,
3HAYEHMUS]) peann30BbIBaTh Pa3JI0OKEHUE MHOTOYJIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U Pa3HOCTH; HAXOIUTh
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JIOTIYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX I JPOOHO-
PalMOHAJIBHBIX BBIPAXKEHNUM, KOPHEH.

MopenupoBath ¢ TOMOLIBIO GOPMYJT peabHbIE IPOLECCH
Y SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpaguuecKoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKIINA, TpaduK QyHKIUH,
HyJ QYHKIIAHA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA,
MIPOMEKYTKU BO3pACTaHus, yObIBaHUS, HAUOOJIbIIIEE U
HaMMeEHbIIIee 3HaYeHUsT (QYYHKIIUHU.

AHAJIM3MPOBATh, CPABHUBATH, 00CYKIAaTh CBOMCTBA
GyHKIMHA, CTPOUTD UX TpadUKH.

OnepupoBaTth NOHATUSAMM: TIPsIMast MPONOPLIMOHAIBHOCT,
oOpaTtHas MpONOPIMOHATBHOCTS, JIMHEIHAS (DYHKIUS,
KBajpatuyHas GyHKIHMA, napadosa, runepoouia.
HUcnonb3oBaTh rpadMKu 17151 ONIPEICIICHUSI CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEM, TSl pEIICHUS 3a/1ay U3 IPYTHUX
Y4EOHBIX TTPEAMETOB U PEAIbHON KU3HU; MO/IEJIMPOBATH

C MIOMOIIIBIO TPa(hUKOB peabHbIE MPOIIECCHI U SBJICHUS.
Bripaxkars ¢gopmysiaMmu 3aBUCMMOCTH MEXK/1y BEJIMUYNHAMU

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'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, JOKa3aTEJIbHYIO JIUHUIO.
[leHHOCTh, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHus
3aKJII0YAeTCS. B TOM, YTO OOYy4YaloOIIMMCS Y4YUTCA MPOBOAMTH JOKa3aTeIbHbIC
pacCcykJeHUusl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUCHUS, JOKa3bIBaTh HWCTUHHBIC
YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, POBOAUThH PACCYKICHUS
«OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIHUPOBATH OOpATHBIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPUM SBIISIETCS HCMOJb30BAaHUE €€ Kak
WHCTPYMEHTAa NpPU PEUICHUHM KaK MAaTeMaTUYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIONINXCS B peaibHOM *)u3HU. OOydaromuics JOJDKEH HAyYUThCA OIPEAeNUTh
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 OOyYarolUNUCs YYUTCS CTPOUTh MAaTEMAaTHUYECKHUE MOJCIH
peaNbHBIX KM3HEHHBIX CUTYyallui, TPOBOJUTH BHIUUCIICHUS U OLICHUBATh aJICKBATHOCTD
MOJyYEHHOI'O pe3ysbTara.

Kpaithe BaxxHO mNOMYEPKUBATL CBSI3M TEOMETPUU C JIPYTUMH  y4YEOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OMNPENCICHUS] T€OMETPUUECKUX (DUTyp 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 pa3Jeibl
conepxxanus: «['eomerpuueckue GUTyphl U X CBOMCTBaY, «I3MepeHne reOMeTpUIECKUX
BEJIIMUUH», «JleKapTOBBl KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBuxkeHus
iockocTy, «IIpeobpazoBanus mog00Us».

OOwiee 4yuCiIO YacoB, PEKOMEHJOBAHHBIX Ui M3yuyeHHUss Y4eOHOro Kypca
«I"'eomerpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 Jaca B Hezlelnto), B 8 kiacce — 68
yacoB (2 Jaca B Hezenro), B 9 kiacce — 68 yacoB (2 yaca B HeIeio).
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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. llpumepsi
CUMMETPHUH B OKPYKAIOIIEM MUDE.

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

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUMN TPEYroJibHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M TpPU3HAKK PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

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

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

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 00JIbIlIeM yriie U O0JbLIEH CTOpOHE TpeyroiabHUKa. [leprnenauKysp
Y HaKJIOHHAS.

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

OKpy>XHOCTb M KpYT, XOpJla U AUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpY>KHOCTH M mnpsmou. KacarenpHas u cekymas K OKpYXHOCTH. OKpPYXHOCTb,
BIIMCaHHasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

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

Merton yaBoenust Mmeauansl. LlentpanbHas cumMmetpus. Teopema Paneca u reopeMa
0 MPONOPUUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEeyroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.

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

CpoiictBa miomaaed reomerpuueckux Guryp. @opMynbl A IUIOLWIAAU
TpEeyroJibHUKa, MapajienorpaMmma, pomba u Tpanenuu. OTHOLIEHWE TUIOLIAAEH
MO00HBIX GUTYP.

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

CHHyC, KOCHHYC, TaHI'€HC OCTPOIrO yIjla MPSAMOYTOJIbHOIO TpPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO. |PUTOHOMETPHYECKUE (DYHKITMU YTIIOBB
30°, 45° u 60°.

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEXIy XOpAaMH U CEKYIIUMH. BrimcaHHbIE 1 OMCaHHBIE YETHIPEXYTOJIbHUKA. B3anmHoOe
pacmoyio)keHue IBYX OKpykHocTed. Kacanme okxpyxHocteir. OO0mme KacaTteilbHbIE 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 POU3BENEHUN OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHUM OTPE3KOB
CEKYILHUX, TeOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAINPABICHHbIE BEKTOPBI, MPOTHUBOMOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpaluu
HaJ BEKTOpaMH. Pa3nokeHWe BeKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnnuatel Bekropa. CKalsipHOE IIPOU3BEACHUE BEKTOPOB, IIPUMEHEHUE IS
HAxO0JICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJAWHATHI HA IUIOCKOCTH. YPAaBHEHHUS MPAMOM U OKPYKHOCTHUB
KOOpPAMHATAX, IEPECEYEHNE OKPYKHOCTEM M MpsAMBIX. MeETox KOOpIWHAT M €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u pagraHHas Mmepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYyKHOCTeH. [nomanpe kpyra, cekropa, CErMeHTa.

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

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJabTAaThl OCBOSHHUS NPOrPaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Pacnio3HaBaTh M3y4eHHBIE T€OMETPUUYECKHE (PUTYPBI, ONPEAEsATh UX B3aUMHOE
pacnoyioKeHue, M300paxkaTb TreoMeTpuyYeckre (Urypbl, BBIMNOJHATH  YEPTEKHU
II0 YCIIOBHIO 3a1aud. M3MepsTh NMHENWHBbIE W YIVIOBbIE BeIW4YMHBL. Pemare 3anauyu Ha
BBIYMCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HHU, Pa3MepoOB NPHUPOAHBIX OOBEKTOB. PaznuuaTh pasMepsl ATUX OOBEKTOB
I10 TIOPSAJIKY BEJINYHHBI.
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CTpoUTh YEPTEXH K TEOMETPUUECKUM 337a4aM.

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

IIpoBoauTE JOTMYECKHE PACCYKAECHUS C HCIOIb30BAHUEM T'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCsd  NpPU3HAKAMM  PABEHCTBA  IPSAMOYIOJIBHBIX — TPEYTOJIBHHUKOB,
CBOMCTBOM MEJMaHbl, IIPOBEAEHHON K THMIIOTEHY3€ NPSAMOYIOJIBHOTO TPEYTOJIbHMKA,
B PEILICHUH I'€OMETPUUYECKUX 3a]1a4.

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

Pemarts 3a1aun Ha KieTyaToi Oymare.

[IpoBOAUTH BHIYMCIICHUS! U HaXOJUTh YUCIIOBble U OYyKBEHHbBIC 3HAUEHUS YIJIOB

B T€OMETPUYECKHUX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IMpU MEPECEYCHHH JIBYX
[IapajuIeNIbHBIX NPSMBIX CEKYLIEH. PemaTe npakTuyecKkue 3aa4u Ha HaX0XKECHUE YIJIO0B.

Bianers INOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiiaTh
OHMCCEKTPHUCY yTJla U CEPEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK FT€OMETPHUUECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyrda, XOpIAbl M JUAMETpa
OKPY>KHOCTH, IIOJIb30BAThCSI MX CBOMCTBAMHM. YMETh IIPUMEHSTh 3TH CBOMCTBA IIPH
pEILIECHNHN 3a1a4.

Bianers moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOIUTh
e¢ uentp. [lonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAMHHBIE MTEPIICHIUKYIIAPHI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners moHATHEM KacaTe€IbHOW K OKPYKHOCTH, TIIOJIb30BAaTHCS TEOPEMOMO
NIEPIICHINKYJIIPHOCTH KacaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUS.

[Tonp30BaThCAd 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'€OMETPUUYECKUX 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 PELICHUS
IIPAKTUYECKUX 3a]1a4.

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

[Tonb3oBatbess  Teopemoit I[ludaropa anms  pemieHUs TEOMETPUUYECKUX U
npakTUYeckux 3agady. CTpouTh MaTEMaTUYECKYI0 MOJENIb B MPAKTUYECKHX 3ajadax,
CaMOCTOSITENIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIINHBI.

BiiageTs NOHATUAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIjia 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 BIMCAHHOIO M LICHTPAJIBHOIO YIVIA, 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 MTOyYEHHBbIEC 3HAaHUS HA IIPAKTUKE — CTPOUTHh MATEMAaTUYECKUE MOJECIIN
UL 3a7a4  pEATbHOW JKMU3HM M TIPOBOJWTH COOTBETCTBYIOIIME  BBIYMCIICHUS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETPUHU (MONB3YSICh, TAE HEOOXOAUMO,
KaJIbKYJATOPOM).

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

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO
pa3IMyHbIE 3JIEMEHTHI MPSIMOYTOJBHOIO TPEYTrOJbHUKA («PELIEHUE MPSIMOYTOJIbHBIX
TPEYroJibHUKOBY»). Haxoauth (C MNOMONIIBIO KaJIbKYJATOpa) MJIMHBI M YIJIBI JJIs
HETaOJMYHBIX 3HAYEHU.

[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 TnpeoOpa3oBaHHsl MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBaTbest cBOMCTBaMM MOJIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATH JJIUHBI U HAXOAUTH YTIIbl Y TOA00HBIX (uryp. [IpumensTs cBoiicTBa nogodus
B MPAKTUYECKUX 3ajJayax. YMETb MPUBOAUTH NPHUMEpPbl MOAOOHBIX (QUTypB
OKPY’KaroIlEM MHpE.

[Tonb3oBaThcad TEOpeMaMH O NPOU3BEACHUU OTPE3KOB XOpPJI, 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 (usmueckux 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.

Haxonutb ocu (MM HEHTPBI) CAMMETPHH (DUTYP, IPUMEHSTh IBHKEHHUS IITIOCKOCTH
B IIPOCTEHMILINX CITydasx.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTUYECKHE MOJIEIH
JUIs  3aJad  peaJbHOM JKU3HM W NPOBOJAUTH COOTBETCTBYIOIIHME BBIUYHCICHMS
C TMpUMEHEHUWEM MnoJo0Hus M TPUTOHOMETPUYECKHX (QYHKIUH (MOJIB3YysCh, TJE
HEO0OXO0IMMO, KAIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue paznena |KosmuecTBo OcHOBHOE OcHOBHBIE BUJIBI ICATEIBHOCTH 00YJarOIINXCS

(Tembl) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHUS.
reoMeTpuuecKrue PUrypsl u reOMETPUIECKUE Pacno3HaBaTh H3y4eHHbIE T€OMETPUUECKUE (PUTYPHI,
uX cBocTBa. M3Mepenue OOBEKTHI. onpeaesiTh UX B3aMMHOE PACIOJI0KEHHUE, BHINIOJIHATD
r€OMETPUYECKHUX BEIUYHH MHOTroyroJIbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JoMaHasl. IIpoBoauTh NpocTEHIINE MOCTPOCHHSI C TOMOILBIO IUPKYJIS

CMmexHbIE U
BEPTUKAJILHBIC YTJIBI.
Pabora

C MPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJIEHHUE OTPE3KOB
1 yTJIOB

Y JIMHEUKHU.

M3mepsaTh IMHENWHBIE U YTIIOBBIE BEIMYMHBI TEOMETPUYECKHUX
U TIPAaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha r71a3» pa3Mepbl PeaIbHBIX 00bEKTOB,
NPOBOAMTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMUUH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUUYECKUX PUTYD.

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

TpeyroyibHUKU

22

IToHsiTE O paBHBIX
TPEYroJbHUKAX U

Pacno3HaBaTh apel paBHbIX TPEYTOJbHUKOB Ha TOTOBBIX
yeprexkax (C yKkazaHUEM IMPHU3HAKOB).
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NIEPBUYHbBIE
MIpEACTaBICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
PaBEHCTBA
TPEYTOJILHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJILHUKOB.
CBOIICTBO M€IMAHBI
MPSAMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEEHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbIE U
PAaBHOCTOPOHHUE
TPEYTOJIbHUKMU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpsAMOyTOJIBHBIN
TPEYTOJBHHUK C YTIIOM

B 30°

BoiBoauTh creacTBYs (PAaBEHCTB COOTBETCTBYIOIIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyJIHPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHIUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIBHUKA; CEPEIMHHOTO NEPHEHANKYISIpa
OTpe3Ka; MepuMeTpa TPeyroibHUKA.

®opmMyIMPOBaTh CBOWCTBA U IPU3HAKKU PAaBHOOEIPEHHOTO
TPEYTOJbHUKA.

CTpouts 4epTexu, pemaThb 3aa494 C IOMOUIBIO
Hax0>JICHUSI PaBHBIX TPEYTOJIbHUKOB.

I[IpumMeHATH TPU3HAKKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIBbHUKOB B 3a7a4ax.

Hcnoan3oBath UPPOBEIE peCypChl 1JIA UCCIET0BAHUS
CBOMCTB U3y4aeMbIX PUryp.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTUS T€OMETPUU
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[lapannenbHble NpsIMBIE, 14 [TapannensHbie ®opMyJIHPOBATH MOHATHE [TAPATUICIIBHBIX IPSIMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIC, UX CBOMCTBA. | HAXOAMTb IIPAKTUYECKUE IPUMEPHI.
Hakpecrt nexammue, M3yuaTh cBOWCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHbBIE U rapasuieNIbHbIX IPSAMBIX cekyiieil. [IpoBoauts
OJHOCTOPOHHHUE YIJIBI, | J0KAa3aTebCTBA NaPAJIIEIBHOCTH ABYX MPSMBIX C IOMOILIBIO
oOpa3oBaHHbIE YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH 3TUX MPAMBIX
IIpU [1IEPECCYCHUN TPETbEeU MPSIMOi.
IapajuIeNIbHBIX BbI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYILEH). Haxoauts yncioBbie 1 OYKBEHHBIC 3HAYEHUS YTJIOB
[Ipu3Hak B TEOMETPUYECKHX 33/1a4ax C UCIIOJIb30BAHUEM TEOPEM
[IapaJuIeIbBHOCTH 0 CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
IIPSAMBIX Yepe3 3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOMU
IPSAMOM O BTOPOM
MPSAMOM.
Cymma yrioB
TPEYTOJIbHHUKA.
Bremnue yriibsl
TPEYTOJIbHUKA
OKpy>KHOCTB U KPYT. 14 OKpyXHOCTb, XOopAa 1 | POpMYyJIHPOBATH ONpeesIeHUs. OKPYKHOCTH, XOP/BI,
['eomerpruueckue JIMaMETP UX CBOMCTBA. | JHAMETpa U KacaTelabHOM K OKpy)HOCTH. M3yuaTh nx
TTOCTPOEHHUS KacarenbHas CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKHU.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHOJIB3YH LM pPOBLIE
OKpy»X HOCTb, pecypchl: OKPYKHOCTb, BHIUCAHHYIO B YTOJI; LEHTP

BIIMCaHHas B YIoOJI.

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

B 3a/1a4ax.
buccekrpuca n
CEpEIMHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUYECKHUE
MecTa TOYEK.
OKpyX HOCTb,
OMHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4n

Ha IOCTPOEHHUE

KacaTeJIbHbBIX.
HUcnoas3oBars metoa ' MT 111 qokazarenbcTBa TEOpEM

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

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

Pematb OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO NEPIEHINKYISIPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
MIePIICHIUKYJISPHOU JaHHOH MPsIMOT; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHUEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHUE, 0000IICHIE 4 IToBTOpEHUE U PemaTh 3a1aun Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINE CBSA3U
3HAHUN 0000ITIeHE OCHOBHBIX | MEXIY pa3IMYHbIMU YacTSIMH Kypca
MOHATUU U METOIOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
HaunmenoBanue paznena | Komuuectso OcHOBHOE OCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB COZIEp)KaHUE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskats 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTHble cyyan DopMyJTHPOBATH ONIPEACJIeHHs: TapalIeIOrpaMma,
[apajijIeJI0rpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpareuuu, NpsIMOYTrOJIbHON TpaIeuu.
pomO, KBaapar), ux Jloka3pIBaTh M HCIOJIL30BAThH IIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | IPU3HAKHU U CBOWCTBA: MapasuiesorpaMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOOKas u Tpaleuuu, NpsIMOYTrOJIbHON TpaIeuu.
MPSIMOYTOJIbHAs IIpumeHsI T METOX YABOCHUS MEIMAHBI TPEYTOJbHUKA.
Tparenuu. Hcnoan3oBath 11ubpoBbIE peCypChl A UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB U3y4aeMbIX QUryp.
MEIUaHBI. 3HAKOMHMTBHCH ¢ HCTOPHEN Pa3BUTUSA T€OMETPUU
IenTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBOAUTH NOCTPOEHUS C IIOMOIIBIO UPKYJIS U JUHENKU

0 TIPOITOPITMOHATBHBIX
OTpe3Kax, MOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLUHUOHATIBHBIX
OTpe3Kax.

Cpennsig TuHUSA
TPEYTOJIbHUKA.

C UCIOJIb30BaHue Teopemsbl Dajeca U TEOpEMBI

0 NMPONOPLIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh A10KA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA NIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIMHUSL.
[IponopunoHaIbHbIE
OTPE3KHU.

LlenTp macc

B TPEYTOJIbHHKE.
[TomoOHEIE
TPEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYrOJIbHUKOB.
[IpumeHenue
nmoaoous

MIPU PEIICHUU
MPAKTUYECKHUX 3a]1a4

CBSI3b C IICHTPOM MAaccC, HaX0AMTh OTHOIIIEHUE, B KOTOPOM
MEMAHBI IETSATCS TOUKOU WX MepeceueHusl.

HaxoauTtb 11o100HbIe TPEYTOJIBHUKHN HA TOTOBBIX YepTeKax
C YKa3aHHEM COOTBETCTBYIOIINX MIPU3HAKOB MOAOOHS.
Pematsb 3aga4u Ha MOAOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTEeKEN U HAXOXKICHUS
0TOOHBIX TPEYTOJILHUKOB.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU NpU3HAKA [1000US TPEYTOJIbHUKOB.
IIpuMeHSITH OTyYeHHBIE 3HAHUS TIPU PEIICHUH
re€OMETPUUECKUX U MPAKTUUYECKUX 3a/au.

3HAKOMMTBCS C HCTOPH el pa3BUTHS TE€OMETPUU

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

14

CBoiicTBa IuIoIaaen
r€OMETPUYECKHUX
uryp.

dopMyIsl

JUTS TUTIOIIA U
TPEYTOJIbHUKA,
napasenorpaMmma,
Tpaneuuu.
Brruncinenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU MPEACTABICHUAMH 00 0011ei
TEOPUH ILJI0IAaU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA/IU, BBISICHATD WX HAIJISIHBIA CMBICIL.

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

BoiBoauTh (OpMYyIIbI IIIOMIAAHN BBITYKIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 AUArOHAIN U YTOJl MEXI1y HUMH.
HaxoauTs miomaan Guryp, n300pakEHHBIX HA KIIETYATOU
OyMmare, HCNOJIb30BaTh pazoueHue GUrypsl Ha 4acTu U
J0CTpavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp’KaHHUEM.
Penienue 3amau

C MMOMOIIILIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCTIOIB30BaHMS BCTIOMOTaTEIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYECKHX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BoruucjasaTs iomaan pa3IndHbIXx MHOTOYTOJIBHBIX (DHUTYD.
PemaTh 3a1a4M Ha UIONIAAb C TPAKTUYECKUM
coJiepKaHUuEM

Teopema [ludaropa u
Havalia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMCHEHHUE.
Onpenenenue
TPUTOHOMETPHUCCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJTHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

JMoxka3biBaTh TeopeMy [Iudaropa, ncmoap3oBarnb €

B ITPAKTUYECKUX BBIYUCIICHUSAX.

DopMyJTHPOBATH ONIPEACICHUS TPUTOHOMETPUUECKUX
(YHKIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKNE COOTHOLLICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarh COOTHOLICHUS MEXAY CTOPOHAMH B
PSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yrilaMu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMysibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO JJIsL HAXOKACHUS
COOTHOIICHHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIIUSIMU
Pa3JIMYHBIX OCTPBIX YTJIOB.

IIpuMeHSITH TOJTyYEHHBIE 3HAHUS U YMEHUS ITPU PEILIEHUU
PAKTUYECKUX 33/1a4.

3HAKOMMTBCH ¢ HCTOPUEH Pa3BUTUSA TEOMETPUU
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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
XOpAOH.

Yrael Mexay
XOpJlaMu U
CEKYIIIUMH.
Bnoucannsie n
OIMMCaHHBIC
YEThIPEXYTOIBHUKH,
WX IPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIpY PELICHUU
r€OMETPUUECKUX
3ajad4.

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

DopMyIMPOBATh OCHOBHBIE ONIPEIETICHUS, CBI3AHHbBIE

C YIJIaMH B Kpyre (BIIUCAaHHBIN YroJl, EHTPAJIBbHBIN YTroJl).
HaxoauTsp BliMcaHHBIE YIJIbl, ONUPAIOIINAECS HA OAHY AYTY,
BBIYMCJIATH YIJIBI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOpEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarhb, B TOM 4KCIE € TOMOLIBIO HUPPOBBIX
pECypCOB, BIIMCAHHBIE U OIMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTB UX CBOWMCTBA U NPU3HAKU.

Hcnoab3oBaTh 3TH CBOMCTBA M IPU3HAKH IIPU PEILICHUN
3a1a4y
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[ToBTOpEHME, 0000IIICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHN OCHOBHBIX IIOHATHM U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIEeHHE
3HAaHUHI
OBILIEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KUIACC
HanmenoBanue paznena | Komuuectso OcHoOBHOE OCHOBHBIE BUJIbI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/IeeHUs] TPUTOHOMETPUUECKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U IPSIMBIX YTJIOB.
Penienue TpeyroJibHUKOB ¢byuknuii yriaos ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmyisl (c paguycoM ONUMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BoiBoauTh GopMyJibl 1Sl BHIYMCIEHUS IUI0IAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeopeM TPUroHoMeTpuM (dpopmynna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (HOopMyJia TUIOMIAJAN YETHIPEXYTOIbHUKA YepPe3 €ro
TPEYTrOJILHUKOB. JAUAaroHaJin U yroJ MCxay HI/IMI/I)
HpaKTI/I‘leCKOG Pemartnb TPCYTOJIbHUKH.
IpUMEHEHHE Pemath npakTUyecKue 3a/1auu, CBOISAIINECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJACHUIO PA3JIMUHbBIX DJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TousiTne OcBauBaTh NOHATHE MPEOOPA30BAHUS TIOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB (QUTYP
COOTHOIIEHUS noxoowus. Ipy npeoOpa3oBaHUU OI00US.
B OKPYKHOCTH CoOOTBETCTBEHHBIE Haxoautp nipumepsl 1o1001s B OKpyKaromien
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXY OTpE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C HCHOJb30BAHUEM

0 MPOU3BEIICHUHN
OTPE3KOB XOPI,
Teopema

BIIMUCAHHBIX YTJIOB U TTOJO0HBIX TPEYTOJLHUKOB.
Pemath reoMeTpuUeCcKre 3a/1a41 U 3a/1a4U U3 pealibHOU
YKU3HH C UCTIOJIb30BAaHUEM TIOJIOOHBIX TPEYTOJIHHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B pEILLICHUU
reOMETPUYECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
DuU3NYECKUN U
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpPAM.
Koopaunatsr
BEKTOpA.

CxansipHoe
IIPOMU3BEICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIPABJICHHBIE OTPE3KH,
HCCJIeJ0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeneeHusi CyMMbI U pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCIIO, HCCJIe0BATH
r€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI 3TUX ONIEPALIHIA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKAIIPHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BopI4ucasiTb CyMMy, Pa3HOCTb U CKaJIIPHOE MPOU3BEICHNE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaISIPHOE TPOU3BEACHUE T HAXO0XKACHUS
JUITH U yTJIOB
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB
JUISL peLIeHus 3a/1a4
busuku

HeKapTOBBI KOOpANHATLI
Ha IIJTIOCKOCTHU

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

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

OcBauBaTh NOHSITHE IPSIMOYTOJIBHOM CHCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM M OKPYKHOCTH. BblieasiTh
IIOJIHBIN KBaJIpaT I HAaXOKJAEHUS LIEHTpa U pajuyca
OKPYXHOCTH 110 €€ YPaBHEHUIO.

PemaTe 3ag1a4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEM C IIOMOIIBI0 METOAa KOOPAMHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
P PELIEHUU 33124, JIJIs1 ONPEIEIICHHS PaCIIONOKEHUS
IPSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIIEHUN T€OMETPUUECKUX U
NPAKTUYECKUX 3a]1a4, JUIsl IOCTPOCHHSI MaTEMaTHYECKUX
MOJIeNIel peasIbHBIX 3a/1au («METO KOOPJIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICAOBAHUN
U(POBBIMU pecypcamu.

3HAKOMHUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH

85



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

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brruucienue riomnaaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmo n. Jlnuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJIa.

[Lnomane kpyra,
CEKTOpa, CErMEHTA

DopMyJTHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
ITo1b30BaTHCSsI TOHATHEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIsATh
YUCJIO T, JUIMHY IyT'Y U pAMaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT palaHHOW MEPHI yria

K TPayCHOI 1 Ha00OPOT.

OnpenensiTh IWIOMAAb KpyTa.

BoiBoguth ¢gopmyJibl (B TpayCHON U pauaHHON Mepe)
JUIS JUIMH YT, IUIOLIAJEed CEKTOPOB U CETMEHTOB.
Boruncasars mionany GUryp, BKIFOYAIOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTs 1101aam B 3a1a4ax peajabHON )KU3HU

JBHM>KEHUS TIJTIOCKOCTH

ITonsTue o IBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MEPEHOC, TOBOPOT
[Iprnmenenue

IIPU PEIIECHUH 3a7a4

Pa30upaTs npuMepsl, WIUTIOCTPUPYIOIINE TOHATHS
JIBUKEHUS.

DopMyJTHPOBATH ONIPEIEIICHUs NTApAIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOUTh HENOJABUKHBIE TOUKHU.

HaxoauTp 1IeHTpBI U OCH CUMMETPHUH TTpOCTEHIINX pUryp.
IIpuMeHsTH MapauIeNIbHbIA IEPEHOC U CUMMETPHIO NPH
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIICIOBAHUI

U (POBBIE PECypChl

[ToBTOpEeHue, 0600IICHNE,
cCUCTEMAaTH3aIUs 3HAHUU

[ToBTOpEeHuE
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMU: (HUTYpa, TOUKA, TIPsIMAs, YOI,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI
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METOI0B KypcoB 7—9
KJaccoB, 00001IeHEe
Y CUCTEMATU3aLINS
3HaHUM.
[Ipocrenmmue
r€OMETPUYECKHE
buUryps 1 ux
cBoricTBa. 3mepenune
F€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIIECHIUKYIISIPHBIE
MpsIMBIE.
OKpy»XHOCTB U KPYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanusie u
ONMCaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Briucanusie

TPEYTrOJIbHUKH, MPAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPaJUIIEIOrPaMM,
poMO, MPSMOYTOJIbHUK, KBaIpaT, Tpareluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U mojodue uryp,
TPEYTrOJIbHUKOB; MapaJlIeIbHOCTh U NEPIECHIUKYISPHOCTD
IPSAMBIX, YTOJI MEXKY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U IIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IA b, TIEPUMETP.

HUcnoab3oBathb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TJIOIIAAU Kpyra,
00BbEMa MPSIMOYTOJILHOTO TTapalieIenue/a.
OnepupoBathb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BAaTh 3TH ITOHATHUS JJI5
IIPECTABJICHUS JAHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIE

U3 JIPyTUX Y4EOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHATHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy Pa3IMYHBIMU YaCTSIMH Kypca.
BriOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1auM 13 NOBCEIHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJbHUKHU.
Teopema [udaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne oOmmx
TPEYTOJIbLHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpus.
[Lnomans.
Brruucnenue
orontaaei. I momaan
MOI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 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 MHpE BEPOSTHOCTh UM CTAaTUCTHKA MPHOOPETAIOT BCE
OO0JBIIIYIO 3HAYMMOCTh, KaK C TOYKU 3pEHUS MPAKTUYECKUX MPHIIOKEHUHN, TaK U UX POJIU
B 00pa30BaHUU, HEOOXOJUMOM KaKJI0MY 4esioBeKy. Bo3pacraer uucno npodeccuit, npu
OBJIAJICHUH KOTOPBIMU TpeOyeTcs Xopolias 6a30Bas MOAr0TOBKA B 00J1aCTH BEPOATHOCTHU
Y CTATUCTHUKH, TaKasi MOArOTOBKA BaXKHA JIJISl IPOJOJKEHUS 00pa30BaHMs WIS YCIIEIIHON
npodecCHOHAIbLHON Kapbephl.

Kaxx11p1i1 4esioBeK NOCTOSIHHO TPUHUMAET PEIICHHUS HA OCHOBE HMEIOLIUXCS Y HETO
JAHHBIX. A 1Ji1 00OCHOBAaHHOTO TPHUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITKa HWHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBILIUICHHE.

NmenHo mo3ToMy OCTpo BCTaia HEOOXOAUMOCTh CPOPMHUPOBATH Y OO0YUAIOIITUXCS
(GYHKIMOHATIBHYIO TPAMOTHOCTB, BKJIIOYAIONIYI0 B Ce0sl B KauecTBE HEOThEMIIEMOM
COCTaBJISIIOLIEH YMEHHE BOCHPUHHUMATh M KPUTHYECKH aHAIM3UPOBATh MH(POPMALIHIO,
MPE/ICTABIICHHYIO B PA3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOIUTH MNPOCTEHIINE BEPOSTHOCTHBIC
pacu€Thl.

3HAaKOMCTBO B Y4Y€OHOM Kypc€ C OCHOBHBIMHU MPHUHIIMIIAMH cOOpa, aHajau3a H
NPEACTAaBICHUS. JAHHBIX W3 Pa3IUYHbIX cep XKU3HM OOIlIeCTBA U TOCYAAapCTBA
npuoOmiaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKM pPa3BUBACT HABBIKM OpraHU3alMM Tepedopa W TMojaAcuéra dYucia
BApUAHTOB, B TOM YHUCJE€ B NPHUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3maét maremaruueckuit (yHgamMeHT Uit (GOPMHPOBAHUS KOMIIETEHIUIB
obnmactu MHPOPMATUKU U TUGPOBBIX TeXHOJNOTW. [IpyM H3yyeHUH CTATUCTHKU H
BEPOATHOCTH OOOTAIIAOTCs MPEACTABICHUS OOYYarOIIMXCS O COBPEMEHHON KapTUHE
MHUpa U METOJIaX €ro HCCleq0BaHus, POopMUPYETCS TOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHHUKA COLMAJIbHO 3HAYMMOM MHGOpPMAMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOT'O MBIIIJICHUSI.

B cOOTBeTCTBMU C NaHHBIMU TEISIMH B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BepoATHOCTb U CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHus BBIACICHBI CIEAYIOLINE
cozepxaTenbHO-MeToanueckue JuHuM: «llpeacTaBieHne HaHHBIX M ONUCATENbHas
CTaTUCTUKA», «BeposTHOCTBY, «I1MeMEeHTh KOMOWHATOPUKNY, «BBEIeHHE B TEOPHUIO
rpadoBy.

Conepxxanne nuauM «lIpencraBieHne MaHHBIX W ONHUCATENIbHAS CTATUCTHUKA
CIIY>KUT OCHOBOW JJIs1 (POPMUPOBAHUS HABLIKOB pabOThI C MH(POpMAILME: OT YTEHUS U
UHTEpHpeTauuu uH(OpManuu, NpPEACTaBICHHONM B TalnuIlax, Ha JadarpaMmax u
rpadukax, 10 cOopa, MPEACTABICHNS M aHAIM3a JAHHBIX C UCTOJIb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpPEJHUX U pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOydaromiuecsi ydarcs CUUTHIBATh M HWHTEPIPETHPOBATH JaHHBIC, BBIABUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MTPOCTEUIIINE TUTIOTE3bI, PA3MBIIUIATH HaJl (PaKTOpaMu,
BBI3BIBAIOIIMMM W3MEHYMBOCTh, M OLICHHBaTh WX BIUSHHE HAa paccMaTpUBacMbIe
BEJIMYUHBI U ITPOLIECCHI.

NHTyWTHBHOE TMPEACTAaBICHUE O CIyYailHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHLUMK CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4ECHUS
TEOPUU BEPOSATHOCTEN. bolibllioe 3HaUeHNE UMEIOT MTPAKTUYECKUE 3aaHNsA, B YaCTHOCTH
OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEpPOSATHOCTH BBOJIUTCS KaK Mepa MPaBIOMOA00uUS CIy4ailHOTO COOBITHS.
[Tpu n3yyenuun yueOHOro Kypca oOydaronifecs: 3HaKOMSITCS C IPOCTEUITUMU METOJaMU
BBIUKCIICHHUSI BEPOATHOCTEH B CIYYaWHBIX SKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
JIEMEHTAPHBIMU HCXOJIAMH, BEPOSTHOCTHBIMHU 3aKOHAMH, ITO3BOJSIOIIMMH CTABUTh U
pemate OoJiee ClOXKHbIE 337aud. B yueOHBI Kypc BXOAST HayalbHbIE MPECTaBICHUS
O CIy4alHbIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYYarOUIMXCAC
MHO>XECTBAMU U OCHOBHBIMHM OIEpalMSIMH HaJ MHOXKECTBAMH, PaCCMATPUBAOTCS
OpUMEpPbl NPUMEHEHUS MJis PEIICHUs 3a/ad, a TakKKe HCIOJIb30BaHUS B JPYTHX
MaTeMaTHYECKUX KypcaxX U yueOHBIX MpEeAMETaX.

B 7-9 kinaccax uzydaercs yueOHbIN Kypc « BeposITHOCT U CTaTHCTHKA, B KOTOPBIH
BXOJAT paznensl: «llpencraBieHue NaHHBIX M ONUCATENbHAs CTATUCTHKAY,
«BeposTHOCTEY, «DEeMEHTh KOMOMHATOPUKNY, «BBeneHre B Teoputo rpagoBy.

OO1iee 4YUCIO YacOB, PEKOMEHAOBAHHBIX JJIi M3y4eHHs Y4eOHOro Kypca
«BepostHocTh 1 cTatuctuka», — 102 gaca: B 7 kinacce — 34 yaca (1 dac B Henelno),
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 MpolieccoB. M3BieueHne MHPOpMalUU U3 IUArpaMm U
TaOJINILL, UCTIONB30BAHUE U UHTEPIPETALIMS TaHHbBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apupMeTudyeckoe, MeauaHa, pa3Mmax,
HauOOoJbIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [IpuMepsl ciayyaiiHON
U3MEHYHUBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OTBIT) U CydaiiHOe coObITHE. BeposTHOCTH M YacToTa.
Posib MaJIoBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.
MomneTta 1 urpanbHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepuinna, pedpo. Crenenp BepiiuHbl. Yucno pédbep U cymMmapHasi CTEIeHb
BepmvH. [IpencraBnenue o csa3Hoctu rpada. Llenun u mukiel. [Iytu B rpadax. O6xon
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rpada (dinepoB nyth). IlpeacraBnenune o0 opueHTUpOBaHHOM Tpade. Pemenue 3amau
C TIOMOIILI0 TPadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUJIE TaOIUIl, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Oniepanuy HaJi MHOKECTBaAMMU:
oObeMHEHUE, 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
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

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

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCIYEH
BEPILUHBI, CBSI3b MEXKJAYy YHUCIOM BEpUIMH U yucioM pédep. [IpaBuino 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
[Tackans. Pemienue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKHU.

['eomerpuyeckas BeposiTHOCTh. ClydailHbIA BBIOOp TOYKH U3  (PUTYpHI HA
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPY>KHOCTH.

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

CnyuvaiiHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MareMaTtuyeckoe
oxujanve u aucrepcus. [Ipumepbl MaTEMAaTUYECKOTO OKHUAAHUS KaK TEOPETUUYECKOTO
CPEIHETO 3HAYECHUS BEIMYMHBI. MaTEMATUYECKOE OXKUIAHUE U JUCHEPCUS CIy4alHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN BepHyIm.

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

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

Yurate wuHpOpMaLMIO, NPEICTaBICHHYIO B Tabmuuax, Ha JuMarpaMmax,
IIPEJICTABIATh JAHHBIE B BUJIE€ TAOJIUL, CTPOUTH AHATrPAMMBbI (CTOJIOMKOBBIE (CTOIOYATHIC)
U KpYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIBHBIC YMCIIOBBIC TAHHBIE, MPEICTABICHHBIC
B TaOJuIax, Ha [UarpaMMmax, rpadukax.

Hcrons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAapaKTEPUCTUKU: CPEIHEE
apumeTrnyeckoe, MearaHa, HauOOJbIlIee U HAMMEHbIIIEE 3HAUCHUS, Pa3Max.

HMeTp nipesicTaBIeHUE O CIy4aliHON M3MEHYUBOCTH Ha MMPUMEpax LEH, PU3NUECKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTaBICHUE O CTATHCTHYECKOU
YCTOMYHUBOCTH.

[IpeameTHBIC pE3yIbTAaTHl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

N3Bnekats u npeoOpa3oBbIBaTh UHPOPMALMIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpamm, rpa@uKoB, MPeICTaBIATh JaHHbIE B BUAE TaOJIUL, AUarpamMmm, rpadukos.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATHCTHYECKUX ITOKA3ATENEN: CPENHUX 3HAUCHU I
U MEp paccenBaHus (pa3Mmax, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

Haxonuth 4acToThl YMCIIOBBIX 3HAYEHUM M 4YAaCTOTHI COOBITHI, B TOM YHCIE MO
pe3yibTaTaM U3MEpPEHUN U HAOIIOCHU.

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHII B OIBITaX, 3Has BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITHI, B TOM YHUCIIE B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonb3oBaTth rpaguueckue MOJAENIU: JEPEBO CIy4YailHOrO 3KCIEPUMEHTA,
JyarpaMMbl Diiiepa, YuciaoBas mpsiMas.

OnepupoBaTh NOHATUAMU: MHOKECTBO, IIOJMHOKECTBO, BBINIOJIHATE ONEPALNA HAJ
MHOKECTBaMHU: OOBEIWHEHUE, IEPECeUCHUE, MOMOIHEHUE, MEPEUHUCIATh SJIEMEHTbHI
MHOYECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb30Bath rpaguueckoe NpeacTaBIeHUE MHOXKECTB U CBSI3€H MEXAy HUMHU JJIst
OIMCAHUs MPOLIECCOB U SIBJICHUI, B TOM YKCJIE MPU PEIICHUH 3aa4 U3 IPYruX y4eOHbIX
IIPEAMETOB U KypCOB.

[IpeameTHBIC pE3yabTaThl OCBOEHHUS NPOrPAMMBI 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  [EPEOOPOM  BAPUAHTOB, a  TaKkKe
C UCIOJb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE€ CPEHUE 3HAUCHUSI U MEPhI pACCEUBAHMUS.

Haxomuth 9acTOThl 3HAYEHWH W YaCTOTHI COOBITHSA, B TOM YHCJE TIOJB3YACH
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOCHU.

HaxoauTh BEpOSITHOCTH CITy4ailHBIX COOBITUN B U3YYEHHBIX OMBITAX, B TOM YHUCJE
B OIBITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HUCIBITAHUN
JI0 IEPBOTO yCIIEXa, B CEPUAX UCIBITAaHUN bepHyun.

HNMeTs peacTaBiIeHUE O CIy4YalHOW BEJIMYMHE U O PACIIPENEIICHUN BEPOSATHOCTEM.

NmeTr mnpencraBieHe O 3aKOHE OOJBIIMX YUCET Kak O MPOSBICHUN

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

7 KIIACC
HaumenoBanue pazgena |KommuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BHJIBI IEATETLHOCTH 00yUYaIOIIUXCS
(TembIl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiieHre TaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B Tabnunax. [Ipakruueckue
BBIYMCJICHHUS IO TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuueckas
pabota «TalauIb.
['padpuueckoe
MPECTaBICHUE JAHHBIX

B BUJIE KPYT'OBBIX,
CTOJIOMKOBBIX (CTOI0OYATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpaduueckux
JarpamM.

[Ipaktrueckas pabora
«JlnarpammMbD)

CTATUCTHUYECKUX JAHHBIX M YACJIOBBIX MACCUBOB
C TIOMOIIBIO TA0JIHII U AUATPAMM C UCTIOIB30BAHUEM
aKTyaJbHBIX U BXXHBIX JaHHBIX (IeMorpaduieckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIBI0 IU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMETHIECKOE.

Menuana yncioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
LEHTPaJIbHON TEHJAECHIUH (Mepa LEHTPa), B TOM UUCIIC
cpeaHee apudpMeTHIECKOEe, MeIhaHa.
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Y CcTONUMBOCTS MEUAHBI.
[TpakTrdeckas padbota
«CpenHue 3HaUCHU.
HauGonpliee n HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOUIBIO
cpenHero apuMeTn4eckoro U Meuansl. Pemars
3aJ1a4M.

HM3yuyars CBOMCTBA CPEAHUX, B TOM YHCIIE

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

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHbILIEE
3HAYEHHSI YUCIIOBOIO MACCUBA, pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a onmucaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEISIMU UCCIEI0OBAHUS

Ciyyalinasi U3MEHUYUBOCTD

CityyaiiHasi UBMEHUYUBOCTD
(mpumepsr). Yacrora
3HAYEHHI B MaCCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpaMmel.
[IpakTruueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHS: YACTOTA 3HAUCHHUI B MAaCCUBE
JAHHBIX, TPYNIUPOBKA JIaHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NOAOUPATH MOIXOIAIINN 1Al TPYIITHPOBKHU.
OcBauBaTthb rpaduyecKye NpeaCcTaBICHNs Pa3HbIX
BHJIOB CJIy4ailHOM M3MEHUYMBOCTH, B TOM YUCIIE

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

Brenenue B Teoputo rpadoB

['pad, Bepimna, pedpo.
[IpencraBnenue 3anauun

¢ nomolipio rpada. CreneHp
(BaJIEHTHOCTH) BEPILIUHBI.
Yucino pédbep u cyMMmapHas
cTerneHb BepimuH. Lens u

OcBauBath NoHsATHA: Tpad, BepirHa rpada, pedpo
rpada, cTeneHb (BaJIEGHTHOCTh BEPIIHMHBI), [IETh U
UK.

OcBauBaTh NOHSATHS: TTYTh B rpade, SiIepoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiathb 3a1a4M Ha IOUCK CyMMBI CTEIIEHEW BEPILIVH
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uki. [IyTts B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(1JIepOB MyTh).
IIpencraBinenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha moucK 00xoa rpada, Ha TOUCK MyTen

B OPUCHTHPOBAHHBIX rpadax.

OcBauBaTh COCOOBI TIPSCTABICHUS 33]1a4 U3 Kypca
ayreOpbl, FCOMETPUH, TEOPUH BEPOSITHOCTEH, IPYTUX
IIPEIMETOB € MMOMOIIBIO TpadoB (KapThl, CXEMBI,
AIEKTPUICCKUE IEeNH, (YHKITUMOHALHBIC
COOTBETCTBUS) Ha TIpUMEpax

BeposiTHOCTB 1 yacToTa
CIIy4aiflHOTO COOBITHUS

CityyaiiHbIN OTBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTh 1 yacToTa
coObITUs. PoJib
MaJIOBEPOSTHBIX U
MPaKTUYECKU JTOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaigbHas KOCTh B TEOPUHU
BEPOSITHOCTEM.
[IpakTrueckas padbora
«YacToTa BbIIaJICHUS OPJIay

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

N3yuyaTh 3HaUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IIPUPO/JIE U OOILIECTBE HA BAKHBIX IpUMeEpax
(aBapuM, HECYACTHBIE CIIy4aH, 3alIUTa IEPCOHATBLHOM
uH(popMalm, nepeaada TaHHbIX ).

H3y4ars posib KJIACCHYECKUX BEPOSTHOCTHBIX
Mojienelt (MOHeTa, UrpajbHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Hao0uroaaTh U M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIBIO IU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKONU pabOThI

O06o061menue,
CUCTEMATH3aUs 3HAHWI

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IMoBTOPATH U3yYEHHOE U BHICTPAUBATDH CUCTEMY
3HaHUMU.

PemaTh 3agqaum Ha NpeCTaBICHUE U ONMCAHUE
JAHHBIX C MOMOIIbIO U3YYEHHBIX XapaKTEPUCTHK.
OOcyxnaTh NnpuMepsbI CITy4aliHbIX COOBITUH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHH, UX POJIH B IPUPOJIE U KU3ZHU
YeJoBeKa

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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8 KUIIACC
HaunmenoBanue pazaena |KonudecTBo OcHoOBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH H3yYEeHHOE U BHICTPAMBATH CHCTEMY

7 xnacca

OnucarenpHasi CTATUCTHKA.
Cny4aitHas U3MEHUUBOCTb.

Cpennue yuciaoBoro Habopa.

CrnydaitHbie COOBITHS.
BeposATHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSATHOCTEHU:
MOHETA U UrpajibHasl KOCTh

3HaHUMU.

PemaTe 3agauM Ha NPEICTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
PemaTe 3aga4u Ha NpeICTaBIEHUE TPYNIHUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIy4YallHON N3MEHUYHUBOCTH.
PemaTe 3agaum Ha ONpeACIICHUE YaCTOTHI
CJIy4aliHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIIy4allHbIX COOBITUH, UX
pOJIM B IPUPOJIE U KU3HU YeJIOBEKa

OnucarespHasg CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO HAabopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
JnarpamMmebl paccemBaHus

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAaPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIA1 OITMCAaHHA paCCCUBAHUA JaHHBIX.

BI)II[BI/IFZITB TUNnoTe3bl 00 OTCYTCTBHUHU HUJIKX HAJINYNHU
CBA3H 110 JUarpamMmMaM paCCCrBaHMs.

CTpOI/IT]) AuarpaMmbl paCCCUBAHUS 110 UMCIOITUMCS
JaHHBIM, B TOM 4YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHuoecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Oneparuu Haj
MHO>KECTBaMHU:
o0BbeIMHEHNE, IEpEceUeHuE,
JIOTIOJIHEHUE.

CaoiicTBa onepanuit

HaJl MHO)KECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacmpeenuTeNbHOe,
BKITFOUCHUSI.

['padpuueckoe
IpeJICTaBICHUE

MHO’KECTB

OcBauBaTh NOHATHUS: MHOKECTBO, 3JIEMEHT
MHOKECTBA, IOJIMHOKECTBO.

BbInoIHATH Onepanum Ha/l MHOXKECTBAMMU:
o0BbeIMHEHNE, TIepeceueHue, TOMOTHEHUE.
Hcnmonb30BaTh CBOMCTBA: IEPEMECTUTEINIBHOE,
COYETATENBHOE, PACTIPEICTUTEIBHOE, BKIFOUEHHUS .
Ucnoan3oBath rpaduyeckoe npeicTaBieHre
MHOKECTB IIPH OMMCAHUU PEAIBHBIX MPOLECCOB U
SBJICHUM, TPU PELICHUH 3a7a4 U3 APYTUX y4eOHbIX
IIPEIMETOB U KYpCOB

BepoATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cry4gaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTApPHbIE COOBITHSI.
BepositHOCTH COOBITHI.
OMnbITEI ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnBITHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CIIy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX AJIEMEHTAPHBIX COOBITHIH,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHI MO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI

CIIy4ailHOTO OMBITA.

Pemarb 3a1a4m Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCJIC

C IIOMOIIBIO KOMITBIOTEPA.
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AJIEMECHTAPHBIMH
COOBITHUSIMU

IIpoBoaAUTH U U3Yy4YaTh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UCTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0/ MPAKTUYECKON paboThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh IyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEKIY
YUCJIOM BEPIINH U YUCIOM
p€o6ep. IIpaBuino ymMHOKEHUS

OcBauBaTh NOHATHA IEPEBO Kak rpad 0e3 1uKIa,
BHCSYas BEpIIMHA (JIUCT), BETBb JEPEBA, MYTh

B JIEpPEBE, TMaMETP JIEpPEBA.

H3yuarh cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXIY IBYMS
BEpPUIMHAMHU, CBS3b MEXK]1y UACIOM BEPIIUH U YUCIOM
péoep.

Pemiats 3a1a4M Ha IOUCK U IEPEUUCIIEHUE Y TEN

B JIepeBe, OIpeIeNICHUE YUCIa BEPIIUH WK pedep

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

C MPUMEHEHHEM MPABHUIIa YMHOKEHUS

Cny4daitHbie COObITHUS

[IpoTHBOIONI0XKHOE COOBITHE.
Jnarpamma Dinepa.
OO0benMHEeHNe U TIepeceueHre
coosiTuil. HecoBMecTHbIE
coObITus. PopMyna
CJIOKEHUSI BEPOSATHOCTEM.
[IpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOSTHOCTh. He3aBucuMbIe

OcBanBaTh MOHATHSA: B3AMMHO ITPOTHBOIIOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevyeHne coobITUi, Auarpamma Jitniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHEHUS

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

Ha OTpeJICJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOsrtus. [Ipencrabienue
CIIy9aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

MEePECEUCHUSI COOBITHI C TIOMOIIBIO YACIIOBOM
npsAMOii, TuarpamMm Ditiiepa, GopMyJIbl CIIOKEHUS
BEPOSTHOCTEM.

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

N3yuaTsb cBoiicTBa (ONpeeieH s ) He3aBUCUMBIX
COOBITHI.

PemiaTh 3a1aum Ha onpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

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

O06o011Ienue,
CUCTEMATH3AIUS 3HAHWI

[IpencraBiieHre TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepostHOCTh
CITy4alflHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IToBTOPATH U3yYECHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

PemiaThb 3aga4m Ha IPEACTABIIEHNUE U OTIMCAHUE
JTAHHBIX C TIOMOIIBIO0 U3YUYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum c npuMeHeHueM rpados.

PemiaThb 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTH
CIIy4aliHOTO COOBITHS IO BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemars 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
00BETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IEpeBa CIIy4YalHOIO OIIbITA.
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PemaTh 3a1a4u Ha iepedncieHne KOMOMHAITUH
(4ncna NepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HAXOXKJEHUE BEPOATHOCTEN COOBITHH C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCTIOJIb30BaHUEM TpeyroybHuKa [lackans

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34
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9 KUIACC
HaumenoBanue paznena |(Konuuecto OcHOBHOE CO/IepKaHUE OCHOBHBIE BHUJIBI JIEATETLHOCTH 00yUYarOIIMUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBneHue naHHBIX. IoBTOPSITH N3yUYEeHHOE ¥ BLICTPAUBATH CUCTEMY

8 kiacca

OnucarepbHas CTaTUCTHKA.

OHepaHI/II/I Hal COOBITHSIMH.

HezaBucumocTs COOBITHIA

3HAHUU.

PemiaTe 3a1a4M Ha IPECTABIICHUE U ONUCAHUE
JTAHHBIX.

PemiaTes 3a7a4m Ha HAXO0XKJIEHUE BEPOSTHOCTEN
00beIMHEHUS U TIEPECEUCHUS COOBITUI, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM rpauuecKux
IIPEJCTABJICHUMN U JEPEBA CIIYYalHOTO OIIbITA.
PemaTh 3a1a4u Ha iepeyrcIeHue KOMOMHAIUI
(4uciia nepecTaHoBOK, YUCJIA COYETAHUM ),

Ha HaXOKJICHHE BEPOSITHOCTEH COOBITUI

C IPUMEHEHHEM KOMOUHATOPUKH, B TOM UHCIIC

C UCIOJIb30BaHUEM TpeyrojabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

[TepectanoBku. @akropual.

CoueraHus U YUCIO
coyetaHuil. TpeyrojbHUK
[Tackans. [IpakTuueckas
paboTta «Beraucnenue
BEPOSTHOCTEU

C MCIOJIb30BAaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOpSAA0UYEHHAs Iapa, Tpoiika 00bEeKTOB,
NepecTaHOBKA, (paKTOpUal YUCIa, COYETaHUE, YUCIIO
COoYeTaHuM, TpeyronbHuK llackans.

Pematsb 3a1a4M Ha IEpEUNCIICHNUE YITOPSAAOYECHHBIX
1ap, TpOeK, EPEUNCICHUE IIEPECTAHOBOK

Y COUYETAHUM DJIEMEHTOB PA3JIUYHBIX MHOKECTB.

103




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

KOMOMHATOPHBIX (YHKITHI
AJIEKTPOHHBIX TAOJIUID)

Pematp 3aga4u Ha IPUMEHEHHE YK CIIa COYCTAHUN

B ajreOpe (COKpaléHHOEe YMHOXKEHHUE, OMHOM
Hprorona).

Pematsb, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYMCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AIIEKTPOHHBIX TAOJIUI] B XO/I€ IPAKTHUECKON pabOTHI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOSATHOCTh. CilyyallHbIN
BBIOOP TOUYKU U3 PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1auM Ha HAXOXKJAECHUE BEPOSTHOCTEMN

B OTIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KpYyra, OTPE3Ka Uiv AyTH
OKPYXHOCTH, YUCIOBOTO MPOMEKYTKA

Hcnbitanus beprynnu

Ucnertanne. Ycnex u
Heyaada. Cepust UCTIBITAHUI
JI0 TIEPBOIO yCIEXa.
Ucnertanus bepryinu.
BepositHOCTH COOBITHIA

B CEPUU UCIIBITAHUMN
bepnymm. [IpakTrueckas
pabota «VcnbpiTanus
bepnymm»

OcBauBaTh NOHATHSA . UCITBITAHUE, IIEMEHTAPHOE
coObITHE B UCIIBITAHUHM (YCIIEX U HEyaua), CEpHsl
VICTIBITAHW, HACTYIUIEHUE TIEPBOIO yCIeXa
(Heynmauu), cepusi ucnsiTanuii bepuysu.

Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEN
COOBITHH B CEpUU UCTIBITAHUM JI0 TIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYJIbI CyMMBI
F€OMETPUYECKON IIPOTPECCUMU.

Pemats 3a1a4u Ha HAXOXKIECHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUN
bepHym, Ha HAX0XKIECHUE BEPOATHOCTHU
ONPENEIIEHHOTO YNCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnynu.

HN3y4yars B X01€ NPAKTHYECKON padoThI,
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B TOM YHCJIE C IOMOIIBIO IM(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMUMHA

CiyvaiiHas BeIM4MHA U
pacrpeneneHue
BEPOSITHOCTEM.
MareMaTnyeckoe 0XKUJaHNE
U JUCTIEPCUs CIIyYalHON
BeJIMYMHEL. [ [pumMepbl
MAaTEMATUYECKOTO OKHUIaHUA
KAaK TEOPETUYECKOTO
CPEAHETO 3HAYECHUS
BEJINYMHBI.

[TonsiTe 0 3aKOHE OOIBIITNX
yucein. M3mepenune
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [[pumeneHne 3akoHa
OOJBIITNX YUCE

OcBOUTH MOHATHSA: CTy4YaiiHas BEIMYMHA, 3HAUCHUE
CIy4allHOW BEJIMYMHBI, paCIpECICHUE
BEPOSTHOCTEM.

HN3yyars 1 00CyKAaTHh IPUMEPHI TUCKPETHBIX U
HEIMPEPBIBHBIX CIyYalHBIX BEJIMUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
V3MEHUYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CITy4alHbBIX
BEJINYWH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMH
(OpocaHre MOHETHI, UTPATILHOM KOCTH, CO CIIyHYailHbIM
BBIOOPOM H T. I1.).

OcBauBaTh NOHATHS. MATEMATUYECKOE 0KUAHUE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOU BEJIUYUHBI KaK
aHaJIor AMCIEPCUU YUCIOBOrO Habopa.

Pemathb 3a1a4M Ha BBIUHUCIICHHE MATEMATUYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOU CIIy4YaliHON
BEJINYMHBI 110 3aJaHHOMY PacCIpPENEICHUI0, B TOM
YUCJIE 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHMTBCH C MATEMATUYECKUM OKUIAHUEM U
JACTIEPCUEN HEKOTOPBIX PaCIpEICICHUI, B TOM
YUCJIE PACIIPEICIICHUS CIy4alHON BEJIMYUHBI «YHUCII0
YCIIEXOB» B CEPUU UCIIBITAaHUN bepHyIun.
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HN3y4aTrhb 4acTOTy COOBITHS B IIOBTOPSIOIINXCS
CIIy4alHBIX OMBITaX KaK CIy4alHYIO BEIUUUHY.
3HAKOMHUTBCS C 3aKOHOM OO0IbIIHX Yrcel (B popme
beprysim): mpu 60JIBIIIOM YHCIIE ONBITOB YaCTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha U3MEpEHNE BEPOSITHOCTEH

C TIOMOIIIBIO YacTOT. OO0CYKAATh POJIb 3aKOHA
OOJBIIMX YKCEI B 000CHOBAHUY YaCTOTHOI'O METOIa
U3MEPEHUS BEPOSITHOCTEH.

OO0cy:k1aTh 3aK0H OOJIBIITHUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTH B U3MEHUYHBBIX
SIBJICHHSIX, POJTH 3aKOHA OOJIBIITUX YUCEN B IPUPOIE U
B JKM3HU YeJIOBEKa

O0600611eH1Ee, KOHTPOJIIb 10 [Ipencrasienue qaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPANBATH CHCTEMY
OnucarenbHas CTAaTUCTHKA. 3HAHUM.
BeposiTHOCTB CiydaitHOTO PemiaTe 3a1a4M Ha IPEACTABIICHUE U ONUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiible | PemaTh 3amaum Ha HaXO0XICHUC BEPOSITHOCTEH
BEJIMYMHBI U pACTIPE/ICTCHUS COOBITUI, B TOM YHCJIC B OMBITAX C
PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH,
BEPOSTHOCTEU O0BEAMHEHUS U TIEpECCUCHUS
COOBITHH, BRIYUCIISITH BEPOSITHOCTH B OMBITAX
C CEepUsAMU CIIy4alHbIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
UYACOB I10 ITTPOI'PAMME
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7. YueOHBIE METOABI M METOAbI 00eceYeHus 00Pa30BaATEJILHON NeATEeJILHOCTH.
B nanHOM Kypce gedymumu memooamu 0oyueHus npeomemy A6aa0mca: o0bICHUTEILHO-WLTIOCTPATUBHBIA U PEMPOIYKTUBHBIN, XOTS MUCIOJIb3YETCS U
YaCTUYHO-IIOUCKOBBIN,

[IpenycmarpuBaeTcsi NpUMeHEHUE CIEAYIONUX TeXHOJIOTHii 00yUeHus:

3anavyHasi TEXHOJIOTHUS (BBEACHUE 33]1a4 C )KU3HEHHO-TIPAKTUYECKUM COZCPKAHUEM).
310poBbecOEpEraronne TEXHOIOTHH.

UrpoBbie TEXHOIOTHH.

JIMYHOCTHO OpUEHTHPOBAHHOE OOyUEHUE.

ITpumenenue UKT.

TexHoNOTHH YPOBHEBOW MU QepeHIaIIH.

TexHonorust 00y4eHus Ha OCHOBE pelIeHHs 3a1a4.

TexHomnorust 00yueHHsI Ha OCHOBE CXEMaTHYHBIX M 3HAKOBBIX MOJICIICH.
TexHomorust onopHseIx cxeM (aBTop B.®. IllaTanos).

0. TexHoorus MoJIHOTO YCBOSHHUS.

1. TexHomorus mostanHoro ¢popmupoBanus 3uanuii (aBrop I1.5. Manpnepun).
TpaguunoHHAs KJIACCHO-YPOYHAs.

13. OneMeHThl Ipo0IEeMHOr0 00yUeHHUS.

14. DneMeHTHl TeXHOJIoTHH AU epeHnnpOBaHHOTO O0YICHHUS.

RRoOoo~NoOR~wNE

-
N

Bujabl KOHTPOJISI: BBOITHBIN KOHTPOJIb, TCKYH_[Hﬁ KOHTPOJIb, TEMaTUYECKUMN KOHTPOJIb; HUTOTOBBIM KOHTPOJIb.

(I)ODMI)I KOHTPOJISA | KOHTPOJIBHBIC pa6OTI>I, 3a4€Thl, CAMOCTOATCIIbHBIC pa60T},1, MATEMAaTHYCCKUEC NUKTAHTBI, TCCThI, THAIrHOCTUYCCKUC pa60TI>I,
TCCTUPOBAHUC.

8. Oco0E€HHOCTH BBICTABJICHHS OLICHOK 110 IPEAMETaM.
Jl1s1 OLleHKM AOCTHXKEeHUH yJallluXxcsl MpUMeHsieTCsl NSITUOa/JIbHAsA CUCTEMA OLleHHBaHHUS.
Hopmbt ouenku:
1. Ouenka nucemeHHbIX KOHMPONLHBIX PAOOM OOYUAIOWIUXCA NO MAMEMAMUKE.
OTBeT OLleHNBaETC OTMETKOH «5», ecJIu:
e paboTa BBINMOJIHEHA TTOJIHOCTHIO;
® BJIOTHYECKUX PACCYKICHUSIX U 0OOCHOBAHHUH PEIICHUSI HET TPOOEIIOB U OMINOOK;
® B pEHICHWU HET MAaTeMaTHUYECKHX OIMMOOK (BO3MOKHA OJIHA HETOYHOCTh, OMHUCKA, KOTOpasi HE SBISETCS CIEACTBHEM HE3HAHUS WM HETTOHHMMAHUS
y4eOHOro MaTepuana).
OTMeTKa «4» CTaBUTCSH, €CJIN:
e paboTa BBINOJHEHA IMOJHOCTHIO, HO OOOCHOBAHMS IIATOB PEIICHUS HEIOCTATOYHBI (€CIM yMEHUE OOOCHOBBIBATH PACCYXKICHHUS HE SBISLIOCH
CHeIHaIbHBIM 00bEKTOM IIPOBEPKH);
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e JIONYIIEHBI OFHA OIMMOKA WM €CTh JBa — TPU HEMOYETAa B BBIKJIAJKAX, PUCYHKAX, YepTexkax WiIH rpadukax (eciid 3TH BUIbI paOOT HE SBISUIUCH
CHeIMaJIbHbIM 00BEKTOM ITPOBEPKH ).
OTMeTKAa «3» CTAaBUTCH, €CJIN:
e JlonylIeHO OoJiee OAHOW OMMOKK WM Oojee NBYX — TpeX HEIOYETOB B BBHIKIAJKAX, YepTexkaxX WIM rpadukax, HO oOydaromuiics oOmamaer
00s13aTeIbHBIMU YMEHHSAMH 110 TIPOBEPSAEMON TEME.
OTMeTKA «2» CTABUTCSH, €CJIN:
e JIONYIICHBI CYIIECTBEHHBIC OITMOKH, TTOKA3aBIIHE, YTO O0yUJaIOIIHMICS HE 001a1aeT 0053aTeIbHBIMU YMEHHUSMU 110 TAHHOW T€ME B TTOJIHOW Mepe.
OtMmeTKa «1» CTABUTCSH, €CJIN:
e paboTa mokazajia oJHOE OTCYTCTBHE y 00ydJaromierocs 00s3aTeNbHBIX 3HAHUN H YMEHHI MO MPOBEPSIEMOM TeMe WM 3HAYUTENbHAs YaCTh Pa0OThI
BBIIOJIHEHA HE CAMOCTOSITENBHO.
YuuTens MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET HAa BOIIPOC WIIM OPUTHHAIILHOE PEIICHUE 33]]a4H, KOTOPhIE CBUICTEIBCTBYIOT O BHICOKOM
MaTeMaTHUYECKOM Pa3BUTUU O0YUAIOIIETrocs; 3a pelieHre 6oJiee CI0KHOM 3a/1auu WM OTBET Ha 0oJiee CIIOKHBIN BOIIPOC, MPEAJIOKEHHbBIE 00yJaroImeMycs
JIOTIOJTHUTEJILHO TOCTIE BHITIOJHEHUS UM KaKUX-IHO0O0 APYTUX 3a/IaHUM.

2.0yenka ycmHulx 0meemos 00y4anouuxca no mamemanuke
OTBeT OLICHMBACTCH 0TMETKOM «5», eC/IN YYeHHK:
® TI0JIHO PACKPBLI COJIEp)KaHUE MaTepualia B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOi U yUeOHUKOM;
®  U3JOXKHWI MaTepuajl T'PaMOTHBIM SI3BIKOM, TOYHO HCIIOJNb3YS MATEMaTHYECKYI0 TEPMHUHOJOTHIO U CHMBOJIMKY, B ONPEIEICHHON JIOTMYECKOU
IMOCJICIOBATEILHOCTH;
® MPaBWIHHO BHITIOJHUI PUCYHKH, UEPTEKH, TPAPUKU, COMYTCTBYIOIINE OTBETY;
® [I0Ka3aJl yMEHUE WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEPAMHU, TPUMEHSATH €€ B HOBOM CUTYallUH MPU BHIIIOJIHEHUH MPAKTHYECKOTO 3aJaHu ;
® MPOJEMOHCTPUPOBAJT 3HAHHWE TEOPHUH paHEe W3YUYCHHBIX COMYTCTBYIOIIUX TeM, C(HOPMUPOBAHHOCTh U YCTOWYHMBOCTH HMCIIOJIB3YEMBIX MPU OTBETE
YMEHUI U HAaBBIKOB;
® OTBEYaJ CAMOCTOATENHbHO, 0€3 HABOASIINX BOIIPOCOB YUHUTEIIS;
® BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IPH OCBEIICHHE BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAJKaX, KOTOPbIE YUYEHHMK JIETKO HCIpPaBUI IOCIE
3aMEYaHUs YUUTENS.
OTBeT O1IEHNBAETCSI OTMETKOM «4», €CITU yIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY «5», HO MPU TOM UMEET OJINH U3 HEJIOCTATKOB:
¢ B M3JIOXKECHHUHU JIOMYIIEHBI HEOObIITNE MPOOENbl, HE NCKa3UBIIIEe MAaTEMAaTHUECKOE COJEpKaHUE OTBETA;
e JIONYIIEHBI OJIMH — JIBAa HEJ0UYETA IPU OCBEILIEHUH OCHOBHOTO COJIEpKaHUsl OTBETA, UCIIPABJIICHHBIE MTOCIIEC 3aMEYaHUs YUUTENS;
e JIOMYIICHBI OIMOKA WM OoJiee IBYX HEJOUETOB TPU OCBEIICHHWH BTOPOCTEICHHBIX BOMPOCOB WM B BHIKJIAJKaX, JIETKO HCIpPABICHHBIE MOCTE
3aMEYaHUs YUUTENs.
OTMeTKa «3)» CTABUTCA B CAEAVIONIHUX CJIAYYASX:
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HEIOJIHO PaCcCKPBITO CoiepkKaHKe MaTepHaa (cofepKaHue U3I0kKeHO (parMeHTapHO, He BCEra MOoCcIeI0BaTeNIbHO), HO MOKa3aHo 001ee MOHUMaHue
BOIPOCA U MPOIEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHBIE 111 YCBOCHUSI TPOrPaMMHOr0 MaTepuaia (omnpezeneHsl « peOoBaHUSIMU K MAaTEMaTHUYECKOM
NOJrOTOBKE yUYaIIMXCs» B HACTOSIIEH ITPOrpaMMe 110 MaTEMaTHKE);

UMEJNCh 3aTPYJHEHUS WU JOMYIIeHbl OUIMOKU B ONPEJCIICHUH MAaTeMaTUYECKON TEPMHHOJIOTHH, YepTekax, BBIKJIAIKAX, UCIPABICHHBIE MOCIE
HECKOJIbKMX HaBOJSALIUX BOIPOCOB YUUTENS;

YUEHHK HE CIIPABUJICS C IPUMEHEHHNEM TEOPUHU B HOBOW CUTYallMH MPH BHIMOJIHEHUH MTPAKTUYECKOTO 3aJaHusl, HO BBIIIOIHIII 331aHUs 0053aTeIbHOTO
YPOBHS CIIOKHOCTH 110 JJAHHOU TEME;

IIPU TOCTaTOYHOM 3HAHUH TEOPETUYECKOro MaTepHala BhIsIBIIEHA HEJOCTAaTOYHAs! CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2» CTABUTCA B CIEAVIONIMX CIAVIASX.

HE PacKpBITO OCHOBHOE COJIepKaHHe y4eOHOro MaTepuana,

oOHapyXeHO HEe3HaHUE YYECHUKOM OoJiblieil uiu HanboJiee BXKHON 4acTH yueOHOTro MaTepurana;

JOTIYIIEHbI OLIMOKU B OMpEAeNICHUU TMOHATUN, NPU KCIOJIb30BAHUM MAaTEMaTHMYECKON TEPMHUHOJIOTHH, B PUCYHKAaxX, 4yepTekax Wi rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MOCIE HECKOIBKUX HABOISIIUX BOPOCOB YUUTES;

YYCHHK OOHApYXKWJI MOJTHOE HE3HAHWE W HEIMOHMMAaHHME M3y4aeMoro y4eOHOro MaTepualia WM HE CMOT OTBETUTh HU Ha OJWH M3 MOCTaBJIEHHBIX
BOIIPOCOB 10 U3y4YEHHOMY MaTepuaiy.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

Marematuka: 5-i kiacc: 6a30BbIi ypoBeHb: yueOHUK: B 2 yacTsX, 5 kinacc. Bunenkun H. 4., XKoxos B.1., YecHoko A.C. u apyrue, AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBemienne» 2023

Marematuka: 6-i kiacc: 6a30BbIif ypoBeHb: yueOHUK: B 2 yacTsx, 6 kinacc/Bunenkun H.S1., XKoxos B.U., UecnokoB A.C. u apyrue, AKIIMOHEPHOE

obmectBo «M3narenscTBo «IIpocBemenne» 2023

Maremaruka. Anredpa, 9 knacc/ Makaperae FO.H., Munaiok H.I'., HemkoB K.U. u apyrue; non penaxiueit TensikoBekoro C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemenuey 2024

MaremaTuka. Anredpa: 7-i kiacc: 6a30BbIil ypoBeHb: yueOHuUK, 7 kinacce/ Maxkaperue FO.H., Munmtox H.I'., HemikoB K.W. u npyrue; nox pexn.
Tensxosckoro C.A., AknnoHepHoe oomecTBo «M3matenberBo «IIpocBemenuey 2024

MaremaTuka. Anredpa: 8-i kiacc: 6a30BbIil ypoBeHb: yueOHUK, 8 kiacc/ MakaperueB FO.H., Munmtox H.I'., HemkoB K.W. u npyrue; nox pen.
TenskoBckoro C.A., Akunonepnoe obuiectso «M3narenscro «IIpocsemenue» 2024
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e Marematuka. ['eomerpus, 7 — 9 knaccel: yueb. st o6meoopazoBar. Opranm3anuii / [JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u ap.]. — 2-¢
u3a. — M.: Ilpocsemienue 2024

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://resh.edu.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/f2a34d2e
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