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PaGouas mporpamma mo ydeOHOMy mipenmery «Marematukay (6a30BBIN
ypoBeHb) (mpemmerHas — oOsacth  «Martematka uW  mHpOpMarukay)  (maiee
COOTBETCTBEHHO — IIpOrpamMma 1o MaTeMaTHKe, MaTeMaTHKa) BKII0YACT MOSICHUTEIILHYIO
3aIlUCKY, COJICpP)KaHUE OOYYCHHsSI, IUTAHUPYEMBbIC PE3yJbTaThl OCBOCHHS IPOTPAMMBI
10 MaTeMaTHKe, TEMaTHICCKOE TUTAHUPOBAHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o wMatemaTuke i oOydarommxcs 5-9 kiaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B nporpamMme mo MaTeMaTHKE YYTEHBI UAEH U IOJIOXKEHUS
Konnenmuu pa3Butusi MaTemMaTudeckoro oopaszosanus B Poccuiickoit @eneparumu.

[IpenmeToM MaTeMaTuku SBISIOTCA (PyHIaMEHTAIbHBIE CTPYKTYPBI HAILIETO MUPA —
NPOCTPAHCTBEHHBIE (OPMBI M  KOJMYECTBEHHBIC OTHOIICHHS (OT TMPOCTEHIINX,
YCBAaMBAaEMbIX B HEMOCPEJACTBEHHOM OIBITE, JI0 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX
JUIS Pa3BUTHS HAYYIHBIX M MPHUKIATHBIX UcH). MaTeMaTHdecKre 3HaHUS 00CCIICUNBAIOT
MNOHMMAaHUE TMPUHIMIOB YCTPOWCTBA M HCIOJIb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITUE W  HUHTEPIPETALUIO COUHAIBHOW, HKOHOMHYECKOW, IMOJUTUYECKOU
uHpopMalvK, AAOT BO3MOXXHOCTH BBIMIOJIHATH PAcdYE€Thl M COCTABJIATH AT OPUTMBI,
HAXOJUTh U IPUMEHSATH (DOPMYJIbI, BIAJETh MPAKTUYECKUMU MPUEMAMH T€OMETPUY €CKUX
U3MEpPEHUN W TMOCTPOEHUM, YUTaTh WH(OpPMAIUIO, TPEICTABICHHYIO B BHJE TaOJIHII,
auarpaMM U TpauKOB, KUTh B YCJIOBHUSIX HEONPEACIEHHOCTH U TMOHMMATh
BEPOSITHOCTHBIN XapakTep CIydailHbIX COOBITHIA.

N3ydenue marematuku (opmupyer y oO0ydarouuxcss MaTeMaTHUYeCKHl CTHIIb
MBIIICHHUS, TPOSIBISIFOIINIICS B ONMpPENeNEHHBIX YMCTBEHHBIX HaBbikax. OOyuaromuecs
OCBaMBAIOT TaKWE MPUEMBI M METOJbl MBIIUICHUS, KaK WHAYKIUS W JeIYKIHUs,
000011IeHre U KOHKPETHU3aIusl, aHAJIM3 U CUHTE3, KiIaccu(uKanus U cucTeMaTu3alus,
abctparupoBanue 1 aHanorus. OObEKThl MATEMATHYECKUX YMO3AKIIOUCHUM, TIPaBUIIa KX
KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTMYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT
BbIpabOTKe yMeHHs (HOpMYIHpoBaTh, OOOCHOBBIBaTh W JIOKA3bIBaTh CYXKJICHHS, TEM
CaMbIM pa3BUBAIOT JIOTHYECKOE MbILIeHUEe. M3ydeHue MareMaTwku OO0ecleurBacT
dbopMuUpoBaHUE AITOPUTMUYECKONW KOMIIOHEHTHI MBINUICHUSI W BOCIIHUTAHUE YMEHHM
NeWCcTBOBaTh IO  3aJlaHHBIM  aJTOPUTMAM, COBEPIICHCTBOBATH HW3BECTHHIE W
KOHCTPYHPOBATh HOBBIE. B mporiecce perienuns 3aa4 — OCHOBOW y4eOHOM JesTeIbHOCTH
Ha ypOKaX MaTeMAaTUKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKIIAHASI CTOPOHBI MBIIIJICHUSI.

OOyueHne mMaTeMaTUKe HaéT BO3MOXXHOCTh Pa3BUBATh y OOYUYAIONIUXCS TOUHYIO,
panyoHaIbHYI0 U MHQOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJjee MOAXOISIINE
SI3BIKOBBIC, CUMBOJHUYECKHE, TpaduyuecKkue CpeACTBA JI BBIPAXKEHUS CYXKICHUU U
HAarJSIAHOTO UX MPEICTaBICHUS.

[Ipyn W3ydeHUM MaTEeMAaTHKH OCYIIECTBISETCS OO0INee 3HAKOMCTBO C METOJaMH
MO3HAHUS IEUCTBUTEIBHOCTH, MPEACTABICHUSIMU O MPEIMETE U METOJAX MAaTEMaTHUKH,
UX OTJIMYMH OT METOJIOB JPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX
MPUMEHEHUSI MAaTEMAaTUKH JIJISl PEIIEHUSI HAYYHBIX U MIPUKIIAJIHBIX 33]1ay.



[TpuopureTHBIMU LIEAAMH 00yUEHUSI MaTEMaTHKE B 5—9 Kiaccax SBISIOTCA:

(dopMHpOBaHUE [EHTPAITBHBIX MAaTEMATUYSCKUX IOHATUH (YHCIO, BEIMYWHA,
reoMeTpuueckas (urypa, nepemMeHHas, BEpOSTHOCTb, (PYHKIIUs), 00€CIeUnBaIOIINX
IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMAaTHIECKOT0 00pa30BaHus 00 yJarOIINXCs;

MoJIBeJICHNE OOydaroluXxcs Ha JOCTYIIHOM [UIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEeMAaTUKH U OKPYKAIOIIEr0 MHUpa, MOHUMaHWE MaTEeMAaTUKH KaK YacTH
oO111el KyJIbTYyphl YEJIOBEUECTRA,;

pa3BUTHE MHTEIUIEKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH OOydarommxcs,
MO3HABATEILHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIICHNUS,
MHTEpeca K U3y4YEeHUI0 MaTeMaTHKH,

(GopmupoBaHue (QPYHKIMOHAIBHON MaTeMaTUYeCKOW TI'PAMOTHOCTU: YMEHHUS
pacro3HaBaTh MPOSBICHHUS MAaTEMaTHYECKUX MOHATHN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEANbHBIX >KM3HCHHBIX CUTYAllUsX W TPU H3YYCHHH IPYTUX Y4EOHBIX IMPEIMETOB,
NPOSIBJICHHUSI 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QOpMyiIHpoBaTh HUX Ha s3bIKE
MaTEeMaTHKd W CO3[aBaTh MaTeMAaTUYECKHWE MOJIENH, MPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUW ammapar [ pelIeHUs [paKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBAThH MOJyYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JTMHUU COJIEPKaHUS MPOTPaMMBI 0 MaTeMaTuke B 5—9 kiaccax: «Hucna
¥ BBIUHCICHUS», «AnreOpay («AsreOpandeckue BbIpRKEHUS», «YPaBHCHUS U
HEpaBEHCTBAY), «DyHKIHMY», «I'eoMeTpusi» («I"eomeTprueckre GUTypbl U KX CBOMCTBAY,
«3MepeHne reoMeTpuYecKHX BENWYMHY»), «BeposTHOCTh W cTaTUCTHKa». [laHHBIC
JVHUM Pa3BUBAIOTCS MapajljiesIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJTHAKO HE HE3aBUCHUMO OfHA OT IPYTOi, a B TECHOM KOHTAKTE W B3aMO/ICHCTBHH.

ConepxaHue MporpaMMbl M0 MaTeMaTHKe, pacnpeleléHHOe N0 ToAaM O0y4YeHus,
CTPYKTYpUPOBAaHO TakKHUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM
BompocaM  oOydaromuecss — oOpaljainch  HEOAHOKPATHO,  4YTOOBI  OBJIAJICHUE
MaTeMaTHYECKUMU TOHSATUSIMH U HaBbIKAMHM OCYILECTBIISUIOCH IOCJIEAOBATEIbHO U
MOCTYMATeIbHO, C COONIOACHHEM TPUHIIMIIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIIOYQJIMCh B OONIYI0O CHUCTEMY MaTeMaTHYECKWX TMPEICTaBICHUN 00yJarommxcs,
pacimpss U yriayosss e€, o0pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootrBerctBun ¢ ®I'OC OO0 martematuka ABISETCS 00S3aTENbHBIM y4EOHBIM
peIMETOM Ha ypOBHE OCHOBHOTO o0Iero oopasoanusi. B 5-9 knaccax maremarnka
TPaJUIIMOHHO U3Y4aeTCs B paMKax CJIEAYIONINX y4eOHbIX KYpCOB: B 5—6 Kilaccax — Kypca
«Martematukay, B /-9 kjaccax — KypcoB «Auredpa» (BKJIOYas SJIEMEHTHI CTATUCTUKHU U
Teopun BepoATHOCcTer) U «l'eomerpusi». IlporpamMmmoild mo MaremaTHKe BBOJIUTCA
CaMOCTOSITENIbHBIN yueOHbIN Kypc «BeposSiTHOCTh M CTaTUCTUKAY.

OO1ee YKMCIO YacoB, PEKOMEHIOBAHHBIX JUIsI M3Y4eHUs MareMaTtuku (0a30BbId
YPOBEHb) Ha YpPOBHE OCHOBHOTO o0OmmIero oOpa3oBanusi, — 952 waca: B 5 kiacce —
170 gacos (5 yacoB B Hezemo), B 6 kmacce — 170 gacos (5 yacoB B Hezelmo), B 7 Kiacce —
204 ygaca (6 gacoB B Henemo), B 8 kimacce — 204 yaca (6 gacoB B Hemelmo), B 9 kiacce —
204 4gaca (6 yacoB B HEJIEIMIO).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
1O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA

I/I3yquI/Ie MAaTCMATUKU Ha YPOBHC OCHOBHOI'O 06IH€FO o6pa3013aHH51 HaIIpaBJICHO
Ha AOCTHKCHUC 06y‘-IaIOH_[I/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHBIX HW MPCIAMCTHBIX
O6paSOBaTeHBHLIX PE3YJIIbTAaTOB OCBOCHHUA y‘IC6HOFO mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yabTaTbl  OCBOCHHS  INPOTpaMMBl [0  MaTEMaTHKE
XapaKTEepPU3YIOTCSL:

1) maTpuoTHYECKOe BOCTIUTAHUE!

MPOSIBJIEHUEM HWHTEpEca K MPOIIJIOMY M HACTOSIIEMY POCCUUCKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHUMCKUX MAaT€MAaTUKOB U POCCHUICKON
MaTEMaTUYECKON IIKOJIbI, K HCIOJBb30BAHUIO ITHX JOCTHXKEHUW B JAPYrUX HayKax |
NPUKJIAAHBIX cepax;

2) rpa:KIaHCcKoe W TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE!

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U pealn3aluu ero mnpas,
NPEICTaBIIEHUEM O MaTEMaTUYECKUX OCHOBaX (DYHKIMOHHMPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHUH, MPOIEYp IPaKIAHCKOTO 00IIecTBa (HAaIpruMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYKIEHHIO STHYECKMX MpOoOJEeM, CBSI3aHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JIOCTHDKEHMIM HAyKH, OCO3HAHMEM BAXXHOCTH MOPAIbHO-3TUYECKHUX
NPUHIUIIOB B IESITEIILHOCTH YYEHOTO;

3) TpyZ10BO€E BOCIIUTAHME:!

YCTAaHOBKOW HA AaKTMBHOE y4YacTWE€ B PEHICHUM NPAKTUYECKUX 3a/ad
MAaTEMAaTUYECKOM  HAIPaBIICHHOCTH, OCO3HAHWEM  BAXKHOCTA  MaTEMAaTHYECKOTO
o0pa3oBaHUs HAa NPOTHKEHUM BCEH JKU3HM JJIA YCHEIMHOW MPOQEeCCHOHATHLHOM
NEATEIPHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIAUBUIYAIbHON TpPAGKTOPUU OOpa30BaHUSI U IKU3HEHHBIX IIJIAHOB
¢ Y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCITUTAHHUE:

CIIOCOOHOCTBIO K OMOI[MOHAJIBHOMY M OCTETHYECKOMY  BOCIPHSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajad, pEIICHUH, pPaCcCYKICHUH, YMEHHIO BHICTDH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMUS:

OpUEHTALIEH B IEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAaYYHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHUA YeEJOBEKa, MPHUPOAbI U OOIIECTBa,
NOHUMAaHHUEM MAaTeMaTH4YEeCKON HayKH Kak c(epbl YeIOBEUECKON NesATENbHOCTH, STAllOB
€€ pa3sBUTHA M 3HAYMMOCTH [UI PAa3BUTHA LUBWIN3ALWN, OBJIAJACHUEM S3BIKOM
MaTeMaTUKM M MaTEMAaTHUYECKOM KYyJbTYpOM Kak CpEeACTBOM IIO3HAHUA MU,
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OBJIaJCHUEM HpOCTCﬁIHHMH HaBBbIKaMH HCCHeﬂOBaTeHBCKOﬁ ACATCIbHOCTH,

6) pusumyeckoe BocnuTaHuWe, (opMHpPOBaHHE  KYJIbTYPbl  30POBbA W
IMOIMOHAJIBLHOT0 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTUUYECKUE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBbS,
BEJICHUS 370pOBOr0 o0Opa3a >Ku3HU (370pOBOE MHTaHHUE, COATAHCHPOBAHHBIN PEKUM
3aHATUI U OTIIBIXA, peryssipHas pu3ndecKkas akTUBHOCTb), CHOPMUPOBAHHOCTHIO HABBIKA
pedraexkcun, MpU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKoro e IpaBa JAPYroro
YeJI0BEeKa;

7) KOJIOrHYEeCKO€e BOCIIUTAHME:

OpUEHTAIlMENl HAa TPUMEHEHHE MAaTeMaTHYECKUX 3HAHUM ISl PEIIeHUs 3ajad
B 00JIACTH COXPAHHOCTU OKPY’KAloIleW Cpebl, IIIaHUPOBAHUS MOCTYIKOB U OLIEHKU HUX
BO3MOXKHBIX TIOCTCACTBUN JIJIi OKPYXKAIOIIEH Cpeibl, OCO3HAaHUEM TJ100aJbHOTO
XapakTepa IKOJIOTHYECKUX MPOOIEM U MyTeH UX pelIcHUs;

8) amanTanusi K H3MEHSIOLIIAMCS YCJIOBHSIM CONHATBHOI ¥ MPUPOTHOM CPe/IbI:

TOTOBHOCTBIO K JICUCTBHUSIM B YCIIOBHUSX HEOMPEACIEHHOCTH, MMOBBIICHUIO YPOBHS
CBOCH KOMIIETCHTHOCTH dYepe3 IMPaKTUYECKYIO0 AESITeILHOCTh, B TOM YHCJIC YMCHHE
YYUTBCS Yy APYTUX JIOACH, MpruoOpeTaTh B COBMECTHOW JCSITEIBHOCTH HOBBIC 3HAHUS,
HABBIKA U KOMITCTCHIIMH W3 OIBITA APYTUX;

HEO0OXOIMMOCTHIO B (hOPMUPOBAHNY HOBBIX 3HAHUH, B TOM 4uCie (POPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCJIEe paHee HE U3BECTHBIX,
OCO3HaBaTh NEe(PUIIMTHI COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE
pa3BHUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIONTUH KOHTPMED, KOPPEKTHPOBATH TPUHUMAEMBIEC PEIICHUS
U JCHCTBUS, (DOPMYITHPOBATH U OIICHUBATH PUCKU U TIOCIICACTBUS, (DOPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHHS IPOrpaMMbl [0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHusa y obOydaromerocs 0yayT chopMHpOBaHBI METANpEAMETHBIE PE3YabTaThl,
XapaKkTEpU3YIOIINECsS OBJIAJCHUEM YHUBEPCAJIbHBIMHM I103HABATEIILHBIMU JIEHCTBUSIMM,
YHUBEpPCATbHBIMH  KOMMYHHUKATHBHBIMH  JIEHCTBUSIMH W YHUBEPCAILHBIMH
PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBbIe JJoruueckue 1eMcCTBUA:

BBISIBIISITH M XapPaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKM MaTEMATUYECKUX
00BEKTOB, TMOHATUM, OTHOIICHUM MEXKITY MOHSATHUAMH, (DOPMYJIHPOBATH OIPEICICHUS
MOHSATHUM, YCTaHABJIMBATh CYIICCTBEHHBIM NPHU3HAK KJIacCU(PUKAIMHA, OCHOBAHUS
JUTsl 00OOIIIEHUST U CPABHEHM S, KPUTEPUHU ITPOBOJUMOTO aHAJN3a;

BOCIIPUHUMATh, (POPMYIHPOBATh U MPEOOPA30BHIBAThH CY)KICHUS: YTBEPIUTEIIbHBIC



U OTpUILIATEIbHBIE, €AUHUYHbIE, YaCTHBIC U 001ME, YCIOBHBIE;

BBISIBISIT MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHUBOPEUMS
B (axTtaX, [aHHBIX, HAOJNIOJEHUSAX M YTBEPXKACHUAX, MpeniaraTb KpUTEPUU
JUIS1 BBISIBJICHHSI 3aKOHOMEPHOCTEW M IPOTUBOPEUYHH;

JIeJ1aTh BBIBOJIbI C UCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIIOUEHHI 110 aHAJIOTHH;

pa3duparh  JTOKa3aTeIbCTBA MATEMATUYCCKHX  YTBepXKICHUH  (IpsMble U
OT TPOTUBHOIO), TMPOBOJIUTH CAMOCTOSTEIBHO  HECIIOKHBIE  JOKa3aTelIbCTBA
MaTeMaTHYeCKUX (PAaKTOB, BBICTpaUBaThb AapryMEHTAlMIO, MPUBOJIUTH MPHUMEPHl U
KOHTPIIpUMEpPBI, 00OOCHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATH Croco0 perreHust ydeOHol 3aaauu (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh HanboJiee MOAXOMAIUN ¢ y4ETOM CaMOCTOSITEIbHO BBIJIEJICHHBIX
KPUTEPHEB).

Ba3oBble ncceiie10BaTeIbCKHE JeHCTBHA.

UCIIONIB30BaTh BOIPOCHI KaK MCCIENOBATCIIbCKUNA HWHCTPYMEHT ITO3HAHMS,
GbopMyIHpOBaTh BOMPOCH], (UKCUPYIOIIUE MTPOTUBOPEUHNE, POOTIEMY, CAaMOCTOSITEIHHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (hOPMHUPOBATh THUIIOTE3Yy, apryMEHTHPOBATh CBOIO
MTO3UIUI0, MHCHUE;

IIPOBOJIUTH IO CAMOCTOSTEIFHO COCTABIICHHOMY IIJIaHY HECIIOKHBIN AKCIICPUMEHT,
HEeOO0JIBIIIOE UCCIIEIOBAHUE MO YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUYECKOTO 00BEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOI;

CaMOCTOSITESILHO ~ (pOPMYIIMPOBAaTh OOOOIIEHUST W BBIBOABI IO pe3yJibTaTaM
MIPOBEIEHHOTO HAOJIOECHHUS, MCCIICOBAHMS, OICHUBATH JOCTOBEPHOCTH MOJYy4EHHBIX
pE3yNbTaTOB, BEIBOJAOB U 0000LIEHUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKe BBIJIBUTATh
MIPEATIONIOKEHUS O €r0 PA3BUTHUH B HOBBIX YCJIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh  WHGOpMAIMH,  JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh,  AHAJIM3UPOBATh, CHCTEMATH3UPOBATH W  HWHTEPIPETHUPOBATH
uH(OPMAITHIO Pa3IMYHbBIX BUIOB B (POPM IIPEICTABIICHUS;

BbIOMpaTh (opMy TpeacTaBieHus WH(POpPMAIMU U WLTIOCTPUPOBATH pEIIacMbie
3a/1auu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 1X KOMOWHAITUSIMU;

OIICHMBATh HAJEKHOCTh MH(GOPMAITUHU 110 KPUTEPHUAM, MPEII0KECHHBIM YIUTEIIEM
WM CPOPMYITHPOBAHHBIM CaMOCTOSITEIIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBE€PCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ:

BOCIIPUHUMATh W (OPMYIMpPOBAaTh CYXAECHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeJIAMU OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX
Y IMCBMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS 110 X0y PELIEHU 3a1a4i, KOMMEHTUPOBATh



IIOJIyYEHHBIN PE3yNbTaT;

B XoA€ OOCYXKIEHHUS 3a7aBaTb BOIIPOCHI IO CYIIECTBY OOCYXJA€MOH TEMBI,
npo0JieMBbl, pelacMoi 3aJlauM, BbICKA3bIBaTh HJEH, HALCJIEHHBIE Ha MOMCK PELICHMUS,
COTMOCTABIISAITh CBOM CYXKICHUS C CYKICHUSMU JPYrHMX YyYaCTHHUKOB JHAJIOra,
OoOHapYXUBaTh Pa3IMYMe U CXOACTBO MO3UIMI, B KOPPEKTHON dopme GopMyIupoBaTh
pa3Horjacus, CBOU BO3paKECHUS;

IOPEJCTABJIATh PE3yJbTaThl PELICHUS 3aJauM, SKCIEPUMEHTA, MCCIEI0BaHus,
IPOEKTa, CaMOCTOATENbHO BBIOMpaTh (opmar BBICTYIUIEHHS C Y4ETOM 3ajad
IPE3EHTALUU U 0COOEHHOCTEN ayTUTOPHH;

MOHMMATh U MCTIOJIb30BaTh MPEUMYIIIECTBAa KOMAaHIHOW U MHIUBUIAYAIbHON pabOTHI
IIPU pelICHUH YIeOHBIX MAaTeMAaTUYECKUX 3a]1a4;

OPUHUMATh 1€ COBMECTHOM JESITENbHOCTH, IUJIAHUPOBATh OPTraHU3AIINIO
COBMECTHOW paboOThI, paclpenessTh BUbl paboT, 10roBapuBaThes, 00CYXKAaTh MPOIECcC
U pe3ysbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJEH;

y4acTBOBAaTh B TPYIIOBBIX (opMax paboTel (0OCYKAeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh Pa0OThI U KOOPIUHUPOBATH CBOU
JCUCTBHSI C APYTUMU YJICHAMH KOMaH/bI, OIICHUBATh KA4€CTBO CBOETO BKJIa/a B OOIIHIA
MPOAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUA.

PeryasiTuBHBIC yHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuszanus:

CaMOCTOSITEIIHO COCTaBIISITh IUIAH, allTOPUTM peIleHHs 3a1aun (MM ero 4acth),
BBIOMpATh CHOCOO PpEIIeHUs C YYETOM MMEIOIIUMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM
HOBOU HH(OpMAIUH.

CaMOKOHTPOJIb:

BJIaJIeTh CHOCOOAMM CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipoliecca U pe3ysbTara
pELIeHNs MaTeEMaTUYECKON 3a/1a4u;

MPENBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPH PEIICHHH 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIECHHBIX
OIIHUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTaTa JEATECIBHOCTH IIOCTABICHHOM LEIH H
YCIOBUSIM, OOBSCHATH MPUYMHBI JOCTMKCHHUS WM HEIOCTIKEHHS LIeNH, HaXOIUTh
OIIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI MO MAaTEMAaTUKE MPEICTaBIICHBI
1o rojiaM oOy4eHHUs B CIEYIOLIUX pa3jieyaxX MporpaMMbl B paMKax OTAENIbHBIX Y4eOHbIX
KYpCOB: B 5—6 kjaccax — Kypca «Matematukay, B /—9 kiaccax — KypcoB «Anredpay,
«I"eomerpus», «BEpoSITHOCTD U CTaTUCTHUKAY.



PABOYAS ITPOTPAMMA YUEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHASA 3AIINCKA

[TpuoputeTHBIMU LIETSIMH 00YYECHUS MaTeMaTHKE B 5—6 Kaccax sIBISIOTCS:

NPOJODKeHNE (OPMHUPOBAHKSI OCHOBHBIX MAaTEMaTHYSCKHX TOHSATHH (YuCIIO,
BEJIIMYMHA, TreoMeTpuieckas (urypa), O0OECIEeUHBAIOMINX IPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMATUUYECKOr0 00pa3oBaHus 00y4YarOIIUXCs;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIHOCOOHOCTEN OOy4aroummxcs,
NO03HABATEJIbHON AaKTUBHOCTH, HCCIENOBATEILCKUX YMEHUW, HMHTEpeca K H3YyYEHHUIO
MaTEMaTHKH;

MO/IBEICHHE OOY4YaloIMXCAd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKarOLIEro MUpa,

(GopmupoBaHue (PYHKIMOHAIBHON MaTeMaTUYeCKOW TI'PAMOTHOCTU: YMEHHUS
pacro3HaBaTh MaTeMaTU4YECKHME OOBEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYalMsX,
IPUMEHATh OCBOCHHBIE YMEHHUS [JIsl PELICHHUsS NPAKTUKO-OPMEHTHPOBAHHBIX 3aj1ad,
UHTEPIIPETUPOBATh IIOJYyYEHHBIE pPE3YyNbTaTbl M OLCHUBAaTh MX HA COOTBETCTBUE
MPAKTUYECKON CUTYaLIHH.

OCHOBHBIE JMHHHM COJEp)KaHUS Kypca MaTeMaTHKM B 5-6 Kimaccax —
apudMeTndeckass M TreoMeTpUuecKas, KOTOpble pPa3BUBAIOTCSA MNapajuIeibHO, Kaxjaas
B COOTBETCTBUMU C COOCTBEHHOM JIOTMKOW, OJJHAKO, HE HE3aBUCHMO OJHA OT JPYIoOH,
a B TECHOM KOHTAaKT€ M B3aMMOJCHCTBUU. Takke B Kypce MaTeMaTHKU MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMH aJIreOpbl U ONMUCATENbHOW CTATUCTUKH.,

N3ydenue apupMeTHyeckoro marepuaia HAYMHAETCsl CO CUCTEMAaTU3aluu U
pa3BUTHS 3HAHUW O HATYpaIbHBIX YUCIIAX, OJYYEHHBIX HA YPOBHE HAUaJbHOTO OOLIEro
oOpazoBanus. Ilpu 3TOM COBEpIIEHCTBOBAHME BBIYMCIUTEILHON TEXHUKH U
dbopMupOBaHHE HOBBIX TEOPETHMUECKMX 3HAHMM  codeTaeTcss C  pa3BUTHEM
BBIUMCIUTEIBHON KYyJIbTYPBl, B YAaCTHOCTH C OOy4YE€HHEM MpPOCTEHIIUM MNpuéMam
NPUKUJIKH W OLUEHKH PE3yJbTaTOB BbIYMCICHUI. M3ydeHne HaTypajdbHBIX 4YHCEN
MPOJOJIKAETCS B 6 Kilacce 3HAKOMCTBOM C HauaJbHBIMU TOHSTUSIMHU TEOPUU JTEITUMOCTH.

Havasno nzydeHus oObIKHOBEHHBIX U IECITUYHBIX IPOOEH OTHECEHO K S Ki1accy. DTo
NEPBBIN ATAN B OCBOCHUH APOOEii, KOraa MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
MOHATUSAMHU TeMbI. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX Apo0Oel B MOJHOM 00BbEME
NPEIIIECTBYET M3YYEHHUIO NECATHUYHBIX ApoOei, 4TO I11e1eco00pa3HO C TOYKU 3pEHUS
JIOTUKH M3JI0’KEHUsI YHCIOBOW JIMHUM, KOIJA MpaBuiia ACHCTBUNA C JECATHYHBIMU
ApOoOSMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMH aJrOPUTMaMU BBITIOJHEHUs AEHCTBUN
C OOBIKHOBEHHBIMH JpOOSIMH. 3HAKOMCTBO C JAECATUYHBIMU JpOOSIMH PACIIUPUT
BO3MOYKHOCTHU i1l NOHMMAHHs OOYYaroIIMMMCS MPUKIAAHOIO MPUMEHEHHsS] HOBOU
3allMCH TNIPU W3YYECHUM JAPYTUX MPEIMETOB U IIPU IPAKTUYECKOM HCIOJIb30BAHMM.
K 6 xmaccy orTHec€H BTOpoil »Tam B HU3y4eHUH ApoOeil, rae MPOUCXOIUT
COBEpIIICHCTBOBAaHNE HABBIKOB CPaBHEHUS U MpeoOpa3zoBaHust ApoOei, 0CBOEHUE HOBBIX
BBIYMCIITEIbHBIX aJTOPUTMOB, OTTaYMBAHWE TEXHUKH BBIUHMCIEHUH, B TOM 4YHUCIE
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3HAUYEHUN BBIPAKEHUHM, COAEpXKAIMX ¢ OOBIKHOBEHHbIE, W JECSITHYHbIE ApOoOH,
YCTAHOBJIEHUE CBSI3€d MEXAY HUMH, pACCMOTPEHHE NPUEMOB PEILICHU 3a7a4 Ha JPOOH.
B nHauane 6 kiacca NpoUCXOIUT 3HAKOMCTBO C TIOHATHEM MPOIICHTA.

OCo0EHHOCTBIO U3YYEHUSI MTOJIOKUTENBHBIX U OTPULIATEIBHBIX YHCEIN SBJIAETCS TO, YTO
OHH TaK)K€ MOTYT paccCMaTpUBATLCS B HECKOJIbKO 3TarnoB. B 6 kiacce B Havase u3ydeHUs
Tembl «llonokuTenpHbIe U OTpULIATEIbHBIE YHCIIa» BblIeseTca noareMa «Llenbie uncnay,
B paMKax KOTOpPOM 3HAaKOMCTBO C OTPHULATEIbHBIMH YHCIAMUA W JEHCTBUSMHU
C TIOJIOKUTEJILHBIMU U OTPULIATETIbHBIMU YHCIIAMU IIPOUCXOIUT Ha OCHOBE COEPKATENHLHOTIO
NOJXO0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MTO3HAKOMUTH O0YJarOIIMXCS TPAKTUUECKU
CO BCEMHM OCHOBHBIMM IIOHATUSIMM TEMBI, B TOM 4YHUCIE M C INPaBWIAMH 3HAKOB
NpY BBITOJTHEHUH apu(PMETHUECKHUX JeHCTBUM. V3ydeHre palMoHaIbHbIX YUCEN Ha 3TOM He
3aKOHYMTCS, a OyJIeT MPOI0IDKEHO B Kypce aireOpbl 7 Kiiacca.

[Ipu oOy4eHMM pEUICHHIO TEKCTOBBIX 3ajad B 9—0 KjaccaX HCIONb3YIOTCA
apupMeTnyeckue npuémsl perieHus. [Ipu oTpaboTke BBIYUCIUTEIBHBIX HABBIKOB B 5—6
KJIACCaxX pacCMATPUBAKOTCS TEKCTOBBIE 3a/1a4M CIECAYIOIIMX BUJOB: 3a1a4y HA ABUKECHUE,
Ha YacCTH, Ha IOKYIIKH, Ha padOTy U IPOU3BOJUTEIBHOCTD, HA IPOLEHTHI, HA OTHOIICHHUS
u npornopuud. OOyyaromuecs 3HAKOMSATCS € NpUE€MaMH pelIeHHs 3a7ad rnepedopoM
BO3MOXXHBIX BapUaHTOB, ydarcs paboTaTh ¢ MHPOpPMALMEH, IPEICTaBICHHOW B Qopme
Ta0JINIL UK AUArpaMM.

B mporpamme ydyeOHoro kypca «MaTemaTukay HpeIlycMOTPEHO (OpMHUPOBaHUE
IPOMNEIEBTUYECKUX anreOpanyeckux MpeicTaBieHuil. bykBa Kak CHMBOJI HEKOTOPOIO
Yyuciaa B 3aBUCHUMOCTM OT MAaTEMAaTUYECKOTO KOHTEKCTAa BBOAMTCS IOCTENEHHO.
BykBeHHasi CHMBOJIMKA IIMPOKO HCIHOJB3YETCsl MPEXAE BCEro Ui 3alKucu OOLIuX
YTBEPXKJICHUHN U IPEIOKEHHH, (POpMYII, B YACTHOCTH JJIs1 BEIUUCIICHHS] TEOMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD» YHCIA.

B nporpamme yueOHoro kypca «MaremaTtuka» MNpeACTaBiIeHa HarjasaHas
reOMETpHsi, HallpaBlIeHHas Ha pPa3BUTHE OOPA3HOTO MBIILIEHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUsI, U300pa3uTENbHBIX YMEHUN. DTO BaXKHBIN 3Tal B U3yYCHUH T'€OMETPHUH,
KOTOpBIM ~ OCYIIECTBISIETCS HA  HArJISAHO-TIPAKTHYECKOM  YpOBHE,  OIMPAETCs
Ha HarjdsAHO-0Opa3HOe MbIIUIeHHE oOydaromuxcs. bosbiias poibs  OTBOAUTCA
MPAKTUYECKON NIeATEIbHOCTHU, OMbITY, IKCIIEPUMEHTY, MojenupoBaHuto. O0ydaroniecs
3HAKOMSITCSL C T€OMETPUUYECKUMH (PUrypaMu Ha IUIOCKOCTH U B MPOCTPAHCTBE, C MX
NPOCTEHIIMMU  KOH(PUTYpalsiMU, ydarcsl H300paXaTb WX HA HEJIMHOBAHHOM W
KJIeT4aTol Oymare, pacCMaTpHBAalOT MX MPOCTEiIme cBoiicTBa. B mporiecce n3ydeHus
HarJSIAHOM T€OMETPUM 3HAHUS, MOJy4YEeHHbIE O0yJarolIMMUCS Ha YpPOBHE HaudajJbHOIO
o01iero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIIUPSIOTCS.

CornacHo yueOHOMY IJIaHY B 5—6 Kjlaccax M3ydaeTcsi MHTETPUPOBAHHBIN peaMeT
«MatemaTHkay, KOTOPBIM BKJIIOYAeT apu(METUYECKUH Marepuan U HArJSIIHYIO
TE€OMETPHIO, a TAKXKE MPOINEAEBTUYECKUE CBEICHUS U3 aJreOpbl, 3JIEMEHTHI JIOTUKH U
Hayasa OIKCATEIbHON CTaTUCTUKH.

OO6miee ynco 4acoB, PEKOMEHIOBAHHBIX IS M3ydeHus: MaTeMaTtuk, — 340 gacos:
B 5 kimacce — 170 gacoB (5 yacoB B Henemo), B 6 kiacce — 170 gyacos (5 yacoB B Hezelo).
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COJAEP KAHUE OBYUYEHUASA
5 KIIACC

HarypanbHble ync/ia 1 HYJIb

Harypanenoe umcno. Psg nHarypambubix uwncen. Ywucmo 0. WM3oOpaxkenue
HATYpPaJTbHBIX YHACEN TOYKAMHU Ha KOOPIUHATHOW (YHCIIOBON) MPSIMOMA.

[Tosunnonnass cucrema cuucieHus. PumMmckas HyMmepanuss Kak IPUMED
HEMO3ULIMOHHON CUCTEMBI CUUCIIEHHUS. JlecAaTuUHas cucTeMa CUUCIICHUSL.

CpaBHEHUE HATypalbHBIX YHCEN, CPAaBHEHHUE HATYPAJIbHBIX YHCEN C HYJIEM.
CrnocoObI cpaBHeHMs. OKpYIJIEHHE HATYPAIbHBIX YHCET.

CioxxeHne HaTypaldbHBIX YHCEI, CBOMCTBO HYJIA NPHU CIIOKECHUU. BblunTaHue Kak
JercTBrE, 00paTHOE CIOKEHUIO. YMHOXKEHHUE HATypaJIbHbIX YHCEN, CBOWMCTBA HYJS U
CAUHUIIBI TPU YMHOXKEHUHU. JlemeHue Kak JedcTBHE, OOpaTHOE YMHOXXEHHUIO.
KoMmnoHeHThl 1eMCTBUMA, CBSI3b MexAy HUMU. [IpoBepka pesynbTara apumMeTuyecKoro
neiictus. [lepeMecTuTeIbHOE W COYETATEIBLHOE CBOMCTBA (3aKOHBI) CJOXKCHUSA U
YMHOEHHSI, PACIIPEICIIUTEIIbHOE CBOUCTBO (3aKOH) YMHOKCHHSI.

Hcnonb3oBanue OykB Juisi 00O3HAUYECHUS] HEU3BECTHOTO KOMIIOHEHTA M 3alKCH
CBOMCTB apu(PMETUUECKUX JTCUCTBUH.

Jlemrenn U KpaTHBIE YKCIIA, PA3JIOKEHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucna. [lpusnaku nemamoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

CreneHb ¢ HaTypaJbHBIM IOKa3aTesieM. 3alKCh YMCIA B BUJAE CYMMBI Pa3psiAHBIX
ClaracMblIXx.

HucnoBoe BolpakeHUE. BplunciieHHE 3HAYEHUN YMCIIOBBIX BBIPAXKEHUH, MOPSIOK
BBITIOJIHEHUSI JCUCTBUM. MCMONb30BaHME NPU BBIYUCICHUSX MEPEMECTUTEIIBHOTO M
COYETaTEILHOIO CBOMCTB (3aKOHOB) CJOKEHHS W YMHOXKCHHS, PaCHpPEACTUTEIHLHOIO
CBOWCTBA YMHOKECHUS.

Apoodu
[IpencraBnenue o ApoOM Kak CrocoOe 3amucy 4acTh BeUYUHBL. OOBIKHOBEHHBIC

npobu. llpaBuibHble W HempaBuiibHBIE IpoOu. (CMemranHasi apoOb, MPEACTaBICHUE
CMEIIaHHOW ApoOW B BUJE HEMPABWILHOW IPOOM M BBIJCIICHUE IIEJION YacTH 4uCia
W3 HeNpaBWIbHOW ApoOu. M3o0pakeHue apoOel TouykamMu Ha YHCIOBOM MPSMOM.
OcHoBHOe cBolicTBO apobu. Cokparienne apobeii. IIpuBeaenue apodu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOCH.

CrnoxxeHre W BBIUMTAHHUE ApoOei. YMHOXEHWE U JeleHue ApoOel, B3auMHO-
obpatHbie Apobu. HaxoxkaeHue 4acT 1eJIoro  1eJ10Tr0 MO0 €ro YacTH.

Jlecatuunas 3anuck JpoOeit. IlpencraBneHue JeciTUYHOM JApoOUM B  BHUIE
0OBIKHOBEHHOH. M300pakeHUEe NECATUYHBIX Apo0ed TOYKaMHM Ha YHCIOBOM MPSIMOM.
CpaBHeHUE AECATUYHBIX IPOOEH.

ApudmMernyeckue NEeUCTBUS C IECATUYHBIMU Apo0siMu. OKpyriieHue AeCSITUUHbBIX
pooeii.
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PemeHue TeKCTOBLIX 3a1a4

Pemenne TekcTOBBIX 3ajad apu(pMETHUUECKUM CIocoOoM. PerieHue Jormdyeckux
3amau. Pemienue 3amau mepeOOpoM BceX BO3MOKHBIX BapuaHTOB. Mcmosb3oBaHue
P PEIICHUU 33]1a4y TaOIUI] U CXEM.

Pemenue 3ama4, comepkaimx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUMHBI: CKOPOCTb,
BpEMs, PACCTOSIHHME, II€HA, KOJMYECTBO, CTOUMOCTh. EAMHUIBI U3MEPEHUS: MaccChl,
00bEMa, 1IeHBI, PACCTOSIHUS, BpEMEHU, CKOPOCTH. CBSA3b MEXKAY CAMHUIIAMH U3MEPEHUS
Ka)KIOW BEJIMUWHBI.

Pelienrie OCHOBHBIX 3aJ1a4 Ha JIPOOHU.

[IpencraBneHre JaHHBIX B BUJIC TaOJHIl, CTOJIOUYATHIX TUArPaAMM.

Harasinnasi reomerpust

Harnansele npencraBiaeHuss o pUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, YTOJl, JIOMaHasi, MHOTOYTI'OJIbHUK, OKPY’KHOCTb, Kpyr. YToiL. IIpsMon, ocTpsli, Tyrmon
Y pa3BEPHYTHIN YIJIBI.

JlnuHa oTpe3ka, METPUYECKUE €AWHUIIBI JUIMHBL JJIMHA JIOMAaHOW, MEpUMETP
MHOT'OYTOJIbHHKA. VI3MepeHne u MoCTPOEHHE YIiIoB C MOMOIIBI TPAHCIIOPTHUPA.

Harnanuele mpexacraBieHus o (urypax Ha IUIOCKOCTH: MHOTIOYTOJbHUK,
NpSIMOYTOJILHUK, KBaJlpaT, TPEYTOJIbHUK, O PAaBEHCTBE (PUTYD.

N3o0paxkenue ¢uryp, B TOM umcie Ha kierdatol Oymare. IlocTpoenue
KOH(pUrypauuii U3 yacTell NpsaMoi, OKPY>KHOCTH Ha HEJIMHOBAaHHOM U KileT4aTol Oymare.
Hcnons30BaHME CBOMCTB CTOPOH M YIJIOB NMPSMOYTOJIBHUKA, KBapaTa.

[Tnomans OpsIMOYTOJIbHHUKA " MHOTOYT'OJIBHUKOB, COCTaBJIEHHBIX
U3 MPSMOYrOJILHUKOB, B TOM 4Hciie (Uryp, M300paxxEHHBIX Ha KierdaTod Oymare.
EnuHubl n3mMepeHus miomaim.

Harnsgnele npencTaBieHuss O MPOCTPAHCTBEHHBIX (UIypax: MNPsSIMOYTOJIbHBIHN
napajuiesienumes, Kyo, MmHororpaHHuku. M300paxeHune npocTelmx MHOTOTPAaHHHUKOB.
Pa3BépTku kyOa u nmapamenenunena. Coznanue Mojeneil MHOTOTpaHHUKOB (M3 Oymaru,
HPOBOJIOKH, TIACTUIIMHA U IPYTUX MATEPUAJIOB).

O0BEM MPSAMOYTOBHOTO TTapajuienenuneaa, kyoa. Enuanist nusmepenus oobéma.

6 KJIACC

HartypajabHbie yuciaa

ApudmMernyueckue JAEUCTBUS C MHOTO3HAYHBIMU HATypajJbHBIMU  YHCIAMHU.
UucrioBble BBIpKEHUS, TOPSIAOK JCHCTBUHM, WCIOJNBb30BaHUWE CKOOOK. Mcmonp3oBaHue
IIPU  BBIYHCIICHUSX IIEPEMECTUTENIBHOIO M COYETATENIbHOIO CBOWMCTB CIIOKEHHS H
YMHOXEHUS, PACIPEIECIUTEILHOIO CBOWCTBA YMHOKEHHs. OKpyrieHue HaTypalbHbIX
YHUCEJL.

Jlenutenu u KpaTHbIE YUCIIA, HAMOOJBIIMK OO IeUTeNlb U HAauMEHbIIIee 00111ee
KpaTHoe. JlenMMOCTh CyMMBI U TPOU3BENECHUS. JleeHne ¢ OCTaTKOM.
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Apoon
OObIKHOBEHHas1 Npo0b, OCHOBHOE CBOWCTBO JApOOW, COKpaIIeHHE JpoOei.

CpaBHeHuE U ynopsaouMBaHHE ApoOeil. PemieHue 3amad Ha HaXO0XKICHHE YacTU
OT LEJOr0 M LEeJOoro mo ero 4actu. J[poOHoe YWCiIO Kak pe3yabTaT JEICHUS.
[IpencraBnenue AecsITUUHON ApoOM B BHUAE OOBIKHOBEHHOW JIPOOM M BO3MOYKHOCTB
IpEICTaBIECHUs OOBIKHOBEHHOM JpoOu B BUAE AeCATUYHOU. JlecaTnuyHble IpoOH U
MeTpuyecKkas cucrtema Mmep. ApupMeTudyecKue AEeWCTBUS M YHUCIIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMH U JECTUUHBIMU IPOOSIMHU.

OtHouenue. JleneHue B JaHHOM OTHoLeHUH. Macitad, nponopuus. [lpumenenue
IIPONIOPLMI IIPU PELIEHUU 3a/1a4.

Ilonatre npoueHTa. BpruncieHre NpoLEeHTa OT BEIMYUHBI M BEIUYUHBI IO €&
NpOLEHTY. BpIpaxkeHue MNpoOLEHTOB JeCATUYHBIMU JpoOsmu. Pemienune 3anau
Ha MPOLICHTHI. BhIpakeHNE OTHOIIEHNS BEJIMYUH B IPOI[EHTAX.

IHHonoxuTe/JbHbIC M OTPULIATEIbHbIC YHCJIA

IlonoxurenbHble W oTpunareinbHble yucia. lLlemple uyucnma. Monyns dwucia,
reoOMeTpUYECKasl MHTepHpeTanus MoAyss yucia. M3o0paxenue uncen Ha KOOPAMHATHON
npsmoil. YwucnoBsle mpoMexyTku. CpaBHeHue uucell. ApudmeThdyeckue AercTBUS
C ITOJIOKHUTEIIbHBIMHA M OTPULIATEIIbHBIMA YHCIIAMH.

[IpsmoyrospHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IJIOCKOCTH, abcuucca u opauHaTa. [loctpoenue Touek U GuUryp Ha KOOpPIAUHATHON
IIJIOCKOCTH.

bykBeHHBbIE BbIpaKeHUs

[Ipumenenue OyKB Jisi 3alMCH MAaTEMATHYECKUX BBIPAXKEHUN W TPEIJIOKEHUH.
CpoiictBa apuMeTHYeCKUX JeWCcTBUil. DByKBEHHBIE BBIpAXKEHUS U  UYHCIOBBIC
MOJCTAHOBKH. DYKBEHHBIE PAaBEHCTBA, HAXOXKIACHHE HEU3BECTHOIO KOMIIOHEHTA.
dopmynbl, GopMyasl mepuUMeTpa W IUIOMIA[M MPSIMOYTOJIbHMKA, KBajpaTa, o0bhEMa
napajuienenuieia u Kyoa.

PemeHne TeKCTOBBIX 33124

Pemrerne TeKCTOBBIX 3a1ad apu(METHUYCCKUM CIIOCOOOM. PerreHne gormyeckux
3a1a4. Pemenue 3amay mepeOopoM BceX BOZMOKHBIX BApHAHTOB.

Pemenue 3ama4, coaepkaimnx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEIMUMHBI: CKOPOCTD,
BpEeMsI, pacCTOsTHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTh, MPOU3BOIUTEIIBHOCTD, BpeMsl, 00bEM
pabotel. EquHuIBl U3MEpEHHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b M@Ky €IMHUIIAMU U3MEPEHUS KaXI0W BETMUNHBI.

Pemienune 3amay, CBSI3aHHBIX C OTHOIICHHEM, MPOMOPLUHUOHAIBHOCTHIO BEJIMYMH,
MPOIIEHTAaMU; PEIICHNE OCHOBHBIX 3a/1a4 Ha APOOU U MPOIICHTHI.

OueHka W TIpUKUAKA, OKpyrieHue pesyiaprara. CocraBieHHe OYKBEHHBIX
BBIPOKCHUH IO YCIOBUIO 3a/1a4H.

[IpencraBnenre MaHHBIX C TOMOIIbIO Tabmun W auarpamMm. CronOyaTeie
JMarpaMMbl: YTEHHUE U NMOCTpoeHue. UTeHne KpyroBbIX JUarpamm.
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Harusanas reomerpust

Harnsnneie npencraBieHusi o gurypax Ha TUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, yroJj, JIOMaHas, MHOTOYIOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KPYT.

B3anMmHOe pacrionokeHue AByX NPSAMBIX Ha INIOCKOCTH, MApaUIEIIbHBIE IMPSMBIE,
NEPIEHIUKYJIISIpHBIE NpsAMble. VI3Mepenne pacCTOSHUM: MEXY IByMsI TOUKAMH, OT TOUKU
J10 TPSIMOM, JUIMHA MapLIpyTa Ha KBAIPATHOM CETKE.

N3mepenne © MOCTpOEHHME yIVIOB C IOMOWIBIO  TpaHCHopTupa. Buusl
TPEYrOJbHUKOB. OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYIOYTOJbHBIA, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUM. UETBIPEX YT OIBHUK, TPUMEPHI YETHIPEX YT OJILHUKOB. [ IpAMOYTrOJIbHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJIOB, JuaroHaneil. M3oOpaxeHue
reOMEeTpUYEeCKUX (Uryp Ha HEJIMHOBAHHOW OyMare ¢ HCHOJb30BAaHUEM LHUPKYIIA,
JUHENKH, yrojibHUKA, TpaHcnopTupa. [loctpoenus Ha kineryaToi Oymare.

[lepumerp MHoroyrosnbHuKa. [loHATHE TIOWAAM (QUTYpPBI, €IMHULIBI U3MEPEHUS
wiom@aau. [Ipubmmxénnoe n3mMepeHue miomwaan GuUryp, B TOM 4YHCIIE Ha KBaJApaTHOU
cetke. [IpubmmxenHoe u3mMepeHne JIMHbI OKPYKHOCTH, TUIOLIaN Kpyra.

CumMeTpus: HEHTPAJIbHAS, OCEBAs U 3€pKAJIbHAS CHMMETPHH.

[TocTpoeHne CUMMETPUYHBIX PUTYP.

HarnsaHsle npeacTaBiaeHus 0 IPOCTPAHCTBEHHBIX GUTYpax: Mapaiesenumnes, Kyo,
npusMa, NupaMua, KOHyc, IMIUHAp, wap u chepa. M3o0paxkeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BEPTOK MHOTOIPaHHUKOB, LIMJIUHAPA U KoHyca. Co3naHue Monenen
POCTPAHCTBEHHBIX GUTYD (M3 OymMaru, MPOBOJIOKH, IJIACTUIIMHA U APYTHX MAaTEPUAIIOB).

[Tonarue oO0BEMA, enuHMIBI U3MepeHus o00bEMa. OOBEM MNPAMOYTOILHOIO
napajiesenuiea, Kyoa.

HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTpaMMBI Y4eOHOTO Kypca K KOHITY
o0ydeHus B 5 KJacce:

Yucaa u BbIYUCTICHUS

[TonumaTh ¥ MPaBWIBHO YMOTPEOJSATH TEPMUHBI, CBS3aHHBIE C HATypajbHBIMU
YycliaMA, OOBIKHOBEHHBIMH U ICCITUIHBIMU APOOSIMH.

CpaBHMBaTh U YHNOPSAOYMBATh HATYpalbHbIE YHUCIA, CPABHUBATH B MPOCTEHIINX
ciay4asix oObIKHOBEHHBIC IPOOU, NECATUYHBIC TPOOH.

COOTHOCHTH TOYKY Ha KOOPAWHATHOM (YMCIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €if
YUCIIOM W HM300pakaTh HATypalbHBIC YHCIa TOYKAMHU Ha KOOPAMHATHOH (YMCIIOBOIN)
IIPSIMO.

Beimmonusate  apudmernueckue  AeWCTBUS  C  HATypajJbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMU APOOSIMU B IPOCTEHIIINX CITyJasiX.

BBINoHATE IPOBEPKY, TPUKUIKY PE3YJIbTATA BBIUUCICHUM.

OKpyrisaTh HATypaJIbHBIC YUCIIA.
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PemeHue TeKCTOBLIX 3a1a4

Pemarh TekcToBble 3amaur  apu(PMETHUYECKUM CHOCOOOM H© C MOMOIIBIO
OpPraHN30BaHHOTO KOHEYHOTO Mmepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemars 3amaum, comeprkaliye 3aBUCIMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTD,
BpEMsI, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp3oBaTh KpaTKUE 3alMCH, CXEMbI, TaOJHUIIbI, 0003HAYCHHS TIPU PEIICHUH
3a1ad.

[Tonp30BaThCsl OCHOBHBIMU E€IWHHUIIAMU W3MEPEHUS: I[EHbI, MacChl, PacCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAXKATh OJHU €UHUIIbI BEIMUUHBI YEpe3 APYrue.

W3Bnekarh, aHaIM3UpOBaTh, OICHUBATh HMHGOPMAIIMIO, MPEICTABICHHYIO
B TaOJyMIle, HA CTOJIOYATOM JuarpamMme, HHTEPIPETUPOBATh MPEACTaBICHHBIC JaHHBIE,
HCIIO0JIb30BaTh JAHHBIC MPU PEIICHUH 3a]1a4.

Harnsinnasi reomerpust

[Tonp30BaThCSA r€OMETPUYECKUMH MTOHATHIMUA: TOUYKA, IPsIMast, OTPE3O0K, JIyd, yroJl,
MHOT'OYT'OJIbHHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mNpUMEpbl OOBEKTOB OKPYXKAIOIIEr0 MHpa, HMemuX (Gopmy
U3Y4YEHHBIX TEOMETPUUECKUX (PUTyD.

Hcmonp30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C YIVIAMU: BEpIIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKAaMH: YroJl, BEpIIMHA, CTOPOHA, JUArOHANb, C OKPYKHOCTBIO: Paguyc,
IaMETp, LEHTP.

N300paxkaTh U3yyeHHbIE TeOMETpUUECKre (GUTyphl HA HEJIMHOBAHHOM U KJIETYATOU
Oymare C MOMOILBIO LUPKYJISA U TUHEUKH.

Haxomute MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOUIBIO
JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JUINHBL;, CTPOUTH OKPYKHOCTb 3aIaHHOTO paguyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSAMOYIOJIBHUKA, KBajapara Ul MX
IIOCTPOEHMsI, BBIYMCIICHUS IIIOIIAAN U IIEPUMETPA.

Boluucasate mepumeTp M IUIOIIAAL  KBajpara, MPsSMOYrojibHUKa, (uryp,
COCTaBJICHHBIX U3 IPSAMOYTOJIbHUKOB, B TOM 4ucie GUryp, n300paxEHHbIX Ha KIeTYaTON
Oymare.

ITonp30BaTbCsi OCHOBHBIMM METPUYECKUMH E€AWHULAMH W3MEPEHHS JJIMHBI,
IJIOIIAN; BBIPAXKATh OJHU €IMHHULIBI BEJIMYUHBI YEPE3 APYyrue.

Pacno3naBarh mapanienenures], Ky0, HCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIHMHA,
pedpo rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHUS Napajlieienumnena, Kyoa.

Boluucasate 00bEM  KyOa, mnapajienenurena Mo  33aJaHHbIM — MU3MEPEHHSM,
MOJIb30BAThHCS €IMHULIAMU U3MEPEHHs 00bEMA.

Pemate HecnokHbIE 3aJauM  Ha M3MEPEHUE TE€OMETPUYECKHUX  BEIMYUH
B [IPAKTUYECKUX CUTYaLHsX.
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[IpeameTHBIC pe3yabTaThl OCBOCHHS TMPOTPaMMbl y4eOHOIO Kypca K KOHILY
oOydeHus B 6 KJjacce:

Yucna 1 BbIYHMCICHUS

3HaTh M TIOHMMAThb TEPMHUHBI, CBSI3aHHBIE C PAa3JUYHBIMM BHUJAMH YHCEN M
croco0aMH HMX 3alUCH, TepexXouTh (€ciu 3TO BO3MOXHO) OT OJHOW (HOPMBI 3aIrlUCH
Yyucia K IPYrou.

CpaBHMBATh U YIOPSAA0YUBATH LENbIE YUCIIA, OOBIKHOBEHHBIE U IECATUUHBIE JPOOH,
CpPaBHUBATh YUCJa OJJHOTO U Pa3HBIX 3HAKOB.

BrinmonHsaTh, coyeTas yCTHbIE U MUCbMEHHBIE PUEMBI, apU(PMETUUECKUE ACUCTBUS
C HATYpAJIbHBIMU M LEJIbIMH YUCIAMH, OOBIKHOBEHHBIMU M JECATUYHBIMHU JIPOOSMH,
MTOJIOKUTEIBHBIMA U OTPULATEIbHBIMU YHCIAMU.

BpunciATh 3HAYEHHSI YHCIIOBBIX BBIPAKEHHUM, BBINOJIHATH IMPUKHUAKY U OLICHKY
pe3yiapTaTa BBIYHMCICHHM, BBIMNOJHATH [PEOOpa30oBaHMUsI YHUCIOBBIX  BBIPAXKEHUI
Ha OCHOBE CBOMCTB apu(METUUYECKUX JCUCTBHI.

COOTHOCUTBH TOUKY Ha KOOPAMHATHOU NPSAMOU C COOTBETCTBYIOIUM €U YUCIIOM H
n300pakaTh YKClia TOYKAaMU Ha KOOPJIMHATHON NPSIMOM, HAXOUTh MOJYJIb YHCIIA.

COOTHOCUTBH TOYKHM B IPSMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOPAWHATAMH ITOU
TOYKH.

OKpyrJsiTh LeJble YnCia U AeCATUYHbIE APOOU, HAXOAUTh MPUOIMKEHUS YU CEIT.

YucsoBble 1 OyKBeHHbIE BbIPAKEHMSI

[TonumaTte U ynoTpeOJIATH TEPMHUHBI, CBSI3aHHBIC C 3alUCHI0 CTEIIEHU YHCIA,
HaxXOJUTh KBaJpaT M KyO 4YHCIIA, BBIYUCIISATH 3HAUYCHUS YHCIOBBIX BBIPAKCHUH,
COJIEpKAILUX CTEIECHU.

[Tosnb30BaThCs TpHU3HAKAMH JIEJIMMOCTH, PAaCKJIaJbIBaTh HATypaJbHBIE YHUCIIA
HAa IIPOCTHIE MHOXKHUTEIH.

[Tonb30BaThCst MACIITA0OM, COCTABIISITH TPOMOPLIUKA M OTHOIIEHUSI.

Hcnonb3oBaTh OYKBBI JJii O0O3HAYEHUS YHCEN TMPU 3aMUCH MAaTEeMaTHUYECKUX
BBIp@KEHUHN, COCTABIISITh OYKBEHHBIC BBIpAXEHUS U (DOPMYIbI, HAXOAUTh 3HAYCHUS
OYKBEHHBIX BbIpaXEHUH, OCYIIECTRBIISISI HEOOX OMMBIE TTOJACTAHOBKH M ITPEOOpa30BaHMUS.

HaxonuTe HEU3BECTHBINM KOMIIOHEHT PABEHCTBA.

PemieHne TeKCTOBBIX 3a/1a4

Pemmats MHOrOIIaroBbIe TEKCTOBbIE 3aa4l apu(PMETUYECKUM CIIOCOOOM.

Pemate 3agaun, CBSI3aHHBIE C OTHOLIEHHWEM, NPONOPLUUOHAIBHOCTBIO BEJIUYMH,
IPOLEHTaMHU, PeliaTh TP OCHOBHBIE 3a7]aud Ha APOOU U MPOLICHTHI.

Pewate 3amaum, coaepkamue 3aBUCUMOCTH, CBA3bIBAIOLINE BEIMYMHBL: CKOPOCTD,
BpEMS, PACCTOSIHUE, L€HA, KOJIMYECTBO, CTOUMOCTbH, IPOU3BOAMTEIBLHOCTh, BpEMS,
o0béMa paboThl, HCHOIB3Ys apuPMEeTHUUECKUe JIEHCTBUS, OLEHKY, NPUKHUJIKY,
NI0JIb30BAThCS €IMHULIAMU U3MEPEHUS COOTBETCTBYIOIUX BEJIUUMH.

CocTaBisaTh OYKBEHHBIE BBIPAKEHUS IO YCIOBHIO 3aJa4H.
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N3Bnekats nHGOpMAIIMIO, IPEICTABICHHYIO B TA0IMIAX, HA JIMHEHHOM, CTOJIOYATOM
WM  KPYroBOM  JuarpamMmax, HWHTEPOPETUPOBATH  IPEJICTABICHHBIC  JIAHHBIE,
MCIIOJIb30BATh JAHHBIC MPU PEIICHUN 33a4.

[IpencraBnare uHGOPMAIIUIO C TOMOIILIO TaOJIMUIl, JIMHEHHOW M CTOJOYaTOU
JTAArPaMM.

Harnsignasi reomerpus

[IpuBoguTh mpUMEpsl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEoIMX (opMmy
U3YYEHHBIX T€OMETPUUECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI paBHBIX
U CUMMETPUYHBIX QUIrYp.

N300paxaTh ¢ MOMOIIBIO LUPKYJIS, JUHEUKH, TPAaHCIOPTHPA HAa HEJIMHOBAHHON U
KJIeT4aTol Oymare M3ydeHHbIE IJIOCKHE FeoMeTpUuYecKrue (PUrypbl U KOH(UTypalu,
CUMMETPUYHBIE (DUTYPBHI.

[Tonmp30BaThCS TEOMETPUUECKMMM MOHITUSIMHU: PaBEHCTBO (PUTYp, CHUMMETpUS,
UCIIO/Ib30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C CHUMMETPHUEHW: OCb CHUMMETPHUM, LIEHTP
CUMMETPHH.

HaxoauTp BEMMYHMHBI YTII0B H3MEPEHUEM C TOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOW BEJIMYMHBI, IIOJb30BATHCS IPU PEIICHUHM 3a4a4 TPaJyCHOM MEpPOH YIJIOB,
pacIio3HaBaTh HA YEPTEXKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIN U TYIIOU YIJIBL.

BpruuciATe  1IMHY JIOMAHOM, INEPUMETP MHOTOYIOJIBHMKA, ITOJIb30BaThCs
CAVMHULIAMU W3MEpPEHUs [UIMHBI, BBIpAXXaTh OJHU €IAVHULBI U3MEPEHUSA UIMHBI 4epe3
Tpyrue.

Haxomuts, ucnone3ys 4epTEXHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXAY IBYMs
TOYKaMH, OT TOYKH 0 NPSIMOM, NINHY IIyTH HA KBAIPAaTHOM CETKE.

Boruncnsate miomaas GpUryp, COCTaBIEHHBIX U3 NPSIMOYTOJIbHUKOB, HCIOIb30BaTh
pa3OueHue  Ha  NOPSIMOYTOJbHUKHM, HAa  paBHble  (QUIYpbl, JOCTpauBaHUE
0 TPSAMOYIOJIbHUKA, II0JIb30BAaTbCA OCHOBHBIMM EIWHULIAMU H3MEPEHUS ILIOLIAJIH,
BBIPAKATh OJTHYU €IMHULIBI U3MEPEHM TUIOLIAAN Yepes3 ApYyrue.

PacriozHaBath Ha MOJENSX M HM300paXEHUSAX NUPAMHUAY, KOHYC, LHJIUHIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, FpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxaTh Ha KJeT4aTol OymMare mpsiMOYTOJIbHBIN MapasuiesienuIe]l.

Beraucnare 00bEM  MPSMOYTOJBLHOTO Mapajulesienunesa, KyOa, MO0JIb30BaThCs
OCHOBHBIMU €JMHULIAMU U3MEPEHUS 00BEMA,

Pemlare HecnokHblE 3agaud  Ha HAXOXKJIEHUE TE€OMETPUYECKHUX BEJIMYHH
B IIPAKTUYECKUX CUTYaLUX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
HaumenoBanue pazgena |KomuuecTBo OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIILHOCTH 00 y4YaIOIIUXCs
(TeMbI) Kypca 4acoB COJIepKaHue
HatypanbsHbie yuncia. 43 Jecatuunas Yurarth, 3aNUCHIBATH, CPABHUBATH HATYPAJTbHBIC YHCTIA,

JlelicTBuUsI ¢ HAaTypaJIbHBIMU
YHCIIAMU

CUCTEMA CUUCIICHHUS.
Psn HatypanbHbIX
quced.
HatypanbHslii psa.
Yuco 0.
HatypanbHbie uncina
Ha KOOPJIMHATHOM
MIPSIMOM.
CpaBHeHue,
OKpYTJICHUE

HATypaJIbHbIX YUCEIL

Apudmernueckue
JICUCTBUSI

C HATypaJIbHBIMU
yuciiamu. CBoicTBa
HYJISI IPU CJIOKEHUU
Y YMHOXKECHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

npeIararb U 00Cy:KAaTh CIOCO0bI YIIOPSAOUYNBAHUS YHCEIL
M300paxkaTs KOOPIUHATHYIO IPSAMYIO, 0TMEYATh YKCIIA
TOYKAMH Ha KOOPIWHATHOW MPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccaenoBars cBolicTBa HaTypajibHOrO psna, yncen 0 u 1
IIPU CJIOKEHUHU U YMHOKEHHH.

Hcnoab3o0BaTh NPaBUIIO0 OKPYIVICHHUS HATYPAIBHBIX YHUCEIL.
BeinonHaTs apudgmMeTnyecKkue AeMCTBUS C HATYPAJIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUN

CO CKOOKaMH u 0€e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNE B BUJIE CTEIICHU, YNTATH
CTCIICHHU, MCIOIb30BATh TEPMHUHOJIOTHIO (OCHOBAaHUE,
IIOKAa3aTellb), BBIYUCIAATH 3HAYCHUS CTEIICHEN.

BbINOJIHATH NPUKHUAKY M OLEHKY 3HAYECHUN YUCIIOBBIX
BBIPQXKCHUH, MPEAJIAraTh U IPUMEHATH NPHUEMBbI IPOBEPKHU
BBIYHCIICHUH.

Hcnonb30BaTh NPpH BHIYMCJIEHUAX [IEPEMECTUTEIBHOE U
COUYETATENIbHOE CBOMCTBA CIIOKEHHS U YMHOKEHMUS,
pacIpeeNuTeNIbHOE CBOUCTBO YMHOXKEHUS;, (POPMYJIUPOBATH
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IlepemecTuTenbHOE
1 coYeTaTelIbHOE
CBOMCTBA CJI0XKCHUS
U YMHOXKECHUS,
pacIpeIeIuTENbHOE
CBOMCTBO
YMHOXCHHUS.
Jlenutenu u
KpaTHBIC YUCIIA,
Pa3JIOKEHUE Ynciia
Ha MHOXXHUTEIIH.
JleneHnue

¢ octarkoM. [IpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JIEJTUMOCTH Ha 2, 5,
10, 3, 9.

CrereHb ¢
HaTypaJIbHBIM
MOKa3aTesIeM.
YucnoBeie
BBIPKCHUS;
MOPSAOK IEUCTBHM.
Penienne TeKCTOBBIX
3a7a4 Ha BCE
apudmeTraeckue

U PUMEHSATH MPaBUJIa IpeoOpa3z0BaHUs YUCIOBBIX
BBIPA)KCHUI HAa OCHOBE CBOMCTB apu(PMETUUECKUX JCHCTBUIA.
HccaenoBarpb 4MCIOBBIE 3aKOHOMEPHOCTH, BBIIBUIATh U
000CHOBBIBATH TUNOTE3bI, GOPMYIMPOBATH 0000IEHUS H
BbIBO/IbI 10 PE3YJbTATaM MPOBEAEHHOTO UCCIICIOBAHUSA.
DopMyJHPOBATH ONPeEAeJeHUS JEIUTEIA U KPaTHOTO,
HA3BIBATh JICTUTEIN U KPATHBIC YUCIA; PACIIO3HABATH
IIPOCTBIE U COCTABHBIE YUCIIA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKHU JeTMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JI0KEHUS YHCIIA HA ITPOCTHIE
MHOKUTEIN; HAXOAUTH OCTAaTKU OT JEJIEHUs U HEIOJIHOE
YaCTHOE.

PacnosHaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS

0 HATYpAJIbHBIX YUCJIaX, IPUBOAUTH MPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BbICKA3BIBAHUS U OTPUIIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHUCEIL
KoncrpyupoBarb MaTeMaTH4eCKHe MPEAJI0KECHUSA

C ITIOMOIIBIO CBSI30K «U», «AIIN», «ECIIH. .., TO...».

Pemarts TekcTOBBIC 3a/1a4u apU(HMETHIECKUM CITIOCOOOM,
HCIIOJIb30BATH 3aBUCHMOCTH MEXTy BEJIMYMHAMH (CKOPOCTH,
BpEMsi, paCCTOSTHHE; IeHa, KOJIMIECTBO, CTOMMOCTb U JP.):
AHAJIM3MPOBATH U OCMBICJIMBATH TEKCT 33/1a4H,
nepegopMyJTHPOBATH YCIOBHE, 3BJIEKATHh HEOOXOANMBIE
JAaHHbIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIMUYNHAMU,
CTPOUTH JIOTHYECKYIO LIEMIOYKY PACCYKAECHUN.
MoaeaupoBathb X0/ PELIEHUS 33/1a4X C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYITKH

CXEMBI, TaOJINLIBI.

IIpuBoauThb, pa3déupaTh, OLEHUBATDH Pa3JIMUHbIC PELICHMUS,
3aIHMCH PELIEHUI TEKCTOBBIX 3a7au.

KpuTHyeckn oneHMBaTh NOJYyYEHHBIN PE3YIIbTAT,
OCYLIECTBJATH CAMOKOHTPOJIb, IIPOBEPSIs OTBET HA
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLIMOKH.

PemaTsp 3a1auu ¢ moMOLIbIO Iepedopa BCEX BO3MOKHBIX
BapUaHTOB.

3HAKOMHUTBHCH C UCTOPHMEN Pa3BUTHS apu(PMETUKN

Harnsignast reomerpus.
JIMHUM Ha MJIOCKOCTH

12

Touka, npsmas,
OTPE30K, JyY.
Jlomanas.
N3mepenue nivuHbI
OTpE3Ka,
METPUUECKHUE
€JIMHUIIBI
WU3MEpPEHHUS JJTUHBI.

OKpYXHOCTB U KpYT.

[IpakTueckas
pabota
«ITocTtpoenue y3opa
U3 OKPYKHOCTEN».
VYron. [psmon,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

PacnoznaBarh Ha yeprexax, pUCyHKax, ONUCHIBATh,
WCIIOJB3YSl TEPMHUHOJIOTHIO, K M300Pa’kaTh C IIOMOLIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, JIyY,
yroJ, JIOMaHylo, OKpy>KHOCTb.

Pacno3znaBarh, NpUBOAUTH NPUMEPHI OOBEKTOB PEAILHOTO
MUpa, UMEIOIUX (OPMY U3YyYEHHBIX PUTYDP, OLIEHUBATh UX
JIMHENHBIE Pa3MEDPBL.

Hcnonb30BaTh JIMHENKY U TPAHCIIOPTHP KaK HHCTPYMEHTBI
JUIsl IOCTPOEHUS U U3MEPEHHUsS: H3MEPATH UIMHY OTpPE3Ka,
BEIIMYMHY yIJa; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIoJ,
3aIaHHOW BEJIMYMHBI, OTKJIAABIBATH LIUPKYJIEM PAaBHbIC
OTPE3KH, CTPOUTHL OKPYKHOCTH 33TaHHOT'0 PaInyca.
N300pakaTh KOHPUTYpALIUU TEOMETPUUECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJIMHOBAHHOW U
KJIeT4yaToi Oymare; nmpeaaaraTrb, ONUCHLIBATh U 00CYKIaTh
CIOCO0BI, AJITOPUTMBI [TOCTPOEHUS.

Pacno3HaBaTh ¥ H300paxaTh Ha HEJTMHOBAHHOM U
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[TpakTrueckas
pabota
«IlocTtpoenue
YIJIOB»

KJIETYaTON Oymare mpsMoiu, OCTPBIN, TYIOH, pa3BEPHYThII
VIJIbl; CPABHUBATH YIJIbL.

BpIuucasiTh JJIMHBI OTPE3KOB, JTOMAHBIX.

IloHuMAaTh U MCIOJIB30BATH NIPH PEIICHUM 32124
3aBHCHMOCTH MEXAY €IUHULIAMU METPUUECKOU CUCTEMBI
Mep; 3HAKOMHUTbCS C HEMETPUUYECKUMU CUCTEMaMU Mep;
BBIPA2KATh JUIMHY B Pa3JIMYHbIX €IMHUALIAX U3MEPEHUSI.
UccnenoBarh QUrypsl 1 KOHPUTypaluu, UCTIONb3YA

U (poBbIE pECYPCHI

OOBIKHOBEHHBIE IPOOH

48

Jpo6s. ITpaBuibHbIE
1 HEIIPaBUJIbHBIC
npoou. OCHOBHOE
CBOMCTBO JpOOH.
CpaBHenue apooeil.
Cnoxenue u
BBEIYMTAHHC
O0OBIKHOBEHHBIX
npoOeii. CMelianHas
Ipo0Ob. YMHOXKEHUE
U JICIIeHNe
OOBIKHOBEHHBIX
JIpo0eii; B3aMMHO-
oOpaTHble APOOH.
Penienune TeKCTOBBIX
3aJ1a4, COACPIKaIIX
npoou. OCHOBHBIE

MonenaupoBathb B rpaduueckoid, mpeaMeTHol (opme,

C IIOMOUIBIO KOMIIBIOTEPA ITOHATHUS U CBOMCTBA, CBA3AHHBIE

C OOBIKHOBEHHOM JAPOOBIO.

YuTaTrh 1 3aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHbIE 1pO0H,
npeaiararb, 000CHOBBIBATH M 00CYKIATH CIIOCOOBI
YIIOPSIIOUMBAHUS TPOOEH.

N3006pakaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJAUHATHOM MPAMOM; HCHOJAb30BATH KOOPANHATH VIO
MPSAMYIO JIJIsl CPaBHEHUS TPOOeEH.

D®opMyTHPOBATH, 3AIIUCHIBATH € IOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU JIpOOH; MCMOJIB30BATh OCHOBHOE
CBOMCTBO JIpOOU Il COKpaAeHUs! APOOEi U MPUBEICHU S
poOr K HOBOMY 3HAMEHATEITIO.

IIpeacraBiasiTh CMEMIAHHYIO IpOOb B BUE HENPABUILHOM U
BBIICIISATH LIETYIO YaCTh YUCJA U3 HEMPABUIBLHOM IPOOH.
BoIinoyHATH apupMeTnyecKue 1eicTBus

C OOBIKHOBEHHBIMH JAPOOSIMU; MPUMEHSITH CBOMCTBA
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3a/1a4d Ha IpooOH.
[Ipumenenune OykB
JUTS 3aMUCH
MaTEeMaTHYECKUX
BBIPAKECHUM U
MPEIIIOKEHUN

apuMEeTHUECKUX ACHCTBUM JJIs1 pallioOHaIN3aIuu
BBIYHCJICHUUN.
BbINoHATHL NPUKUAKY M OLEHKY pe3yJIbTaTa BIYUCIICHUH;

npeaiaraTb U NPpUMEHATH NPUEMBI NP OBEPKHU BHIUUCIICHUN.

IIpoBoauTh HCCIeA0BAHUA CBOWCTB ApOOEi, OnUpasiCh

Ha YHCJIOBbIE SKCIIEPUMEHTBHI (B TOM UHKCJE C IOMOIIBIO
KOMITBIOTEPA).

PacnosHaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

0 Ipo0sX, NPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMA Y OTPULAHUS BBICKA3bIBaHUI.

PemaTh TeKCTOBBIE 3a/1a4H, COAEpKaLIUe APOOHbBIE JAHHbBIE, U
3a/1a4M HA HAXOXKJACHUE YaCTH LEJI0r0 U LIEJIOro 110 €ro YacTy,
BBISAIBJISITH MX CXOACTBA M Pa3JIN4YM.

MopeaupoBarth X011 pelIeHUs 3a4a4M C [IOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauTh, pa3dMpaTs, OHEHUBATH PA3JINYHBIE PELICHHUS,
3aIMCH PEIIEHUN TEKCTOBBIX 3a]1a4.

Kpurnuyecku oueHUBaTh MOJYYEHHBIA PE3YJIbTAT,
OCYLIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSIsL OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OILINOKU.
3HAKOMUTBHCH C HCTOPHUEN Pa3BUTHS apUPMETUKU

Harmsigaas reomerpus.
MHOroyrojgsHHUKH

10

MHOroyroJyIbHUKH.
YeThIpEXyrobHUK,
IPSIMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnuchIBaTh, HCNOJIB3YS TEPMHUHOJIOTHIO, H300PaKATH

C TOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATh U3 OyMaru MHOTOYT OJIbHUKH.

IIpuBoauTh NpUMepbI OOBEKTOB PEATHHOI'0 MUPA, UMEIOIINUX
(GhopMy MHOTOYTOJILHHUKA, TIPSIMOYTOJIbHUKA, KBAPaTa,
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paborta
«IlocTpoenue
MPAMOYTOJIbHUKA

C 3aIaHHBIMH
CTOpPOHAMHU

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroJyibHUK.
[Inomane u
MIEPUMET]P
MPSMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
MIPSAMOYT'OJIbHUKOB,
€ IMHHULIBI
M3MEpPEHUS
TUTOIIAN.
Ilepumetp
MHOTOYTOJIbHUKA

TPEYroJIbHNKA, OLEHUBATh UX JIMHEHHBIE pa3MephI.
Ber4ucasiTh. NEPUMETP TPEYTOJIBHUKA, PSIMOYTOJIBHUKA,
MHOT'OYI'OJIbHHMKA; TUIONIaAb IPAMOYTOJIbHUKA, KBaapara.
M300pakaTh 0CTPOYTOJIbHBIE, IPSMOYTOJIBHBIE U
TYIOYTOJIbHBIE TPEYTOJIbBHUKH.

CTpouth Ha HEIMHOBAHHOW U KJIETYATON OyMare KBaapaT
IIPSAAMOYTOJIbHUK C 33JaHHBIMU JUIMHAMU CTOPOH.
HccienoBars cBOMCTBA IIPIMOYIOJIbHUKA, KBAaIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS, MOJIEIIMPOBAHUS;
CpPaBHUBATh CBOMCTBA KBA/IpaTa M MPSAMOYTOJIbHUKA.
KoHcTpynpoBars MaTeMaTH4ecKue MpeAioKeHus

C TIOMOIIIBIO CBSI30K «HEKOTOPKIiY, «JTt000i». PacnmoznaBarb
VCTHHHBIE U JIO)KHBIE BBICKA3bIBaHUS O MHOI'OYI'OJIBHUKAX,
NPUBOAUTHL IPUMeEPbI ¥ KOHTPIIPUMEDHI.

HccaenoBars 3aBUCHMOCTD TUIOLIAAN KBaApaTa OT JJIUHBI
€ro CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJAPATHOW CETKU JUJISL ITOCTPOCHUS
¢buryp; pa3douBaTh NpSIMOYTOJIbHUK HA KBAAPATHI,
TPEYroJIbHUKH; COCTABJATH (DUTYPHI U3 KBAJPATOB U
MPSAMOYTOJIbHUKOB U HAXOAMUTH UX IJIOLIAAb, pa30uBaTh
(burypsl Ha MPSIMOYTOJIbBHUKHU U KBaIPaThl U HAXOIUTh UX
IJIOIIA/Ib.

BripamxaTh BEIMUNMHY IUIOMIAAN B PA3JIUYHBIX €INHALIAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEP, IOHUMATh U
HCI0JIb30BATh 3aBHCUMOCTH MEXIY METPUUYECKUMU
€AUHULIAMU U3MEPEHHUS TIJIOIAIN.
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3HAKOMUTBHCS ¢ MPpUMePaMH MPUMEHEeHHs TUI0IATU U
nepuMeTpa B MPAKTUUECKUX CUTyalusax. Pemars 3aqaun

U3 peaIbHOM KU3HU, MPeAIaratb U 00CyKAaTh pa3jinyHble
CIOCOOBI peleHus 3a1a4

Jlecatuunbie 1podu

38

JlecaTrdHas 3amnuch
npo0eii. CpaBHEHHE
JeCATHIHBIX
JpOOeii.

JlericTBus

C ICCATUYHBIMH
JPOOSIMU.
OxkpyrieHue
JeCATHIHBIX
JpOOCH.

Penienune TeKCTOBBIX
3a/1a4, CoIepIKaITuX
npoou. OCHOBHBIE
3a/1auv Ha JIpoou

IlpeacTaBiasiTh JECATUYHYIO IpOOh B BUJIE€ OOBIKHOBEHHOM,
YUTATH U 3AMUCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
npeajiaratb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
VIIOPSIIOYMBAHUS JECATUUHBIX APOOEH.

N300paxkaTh AeCATUIHBIC IPOOH TOUKAMU Ha KOOPAUHATHOMN
MIPSMOM.

BbIABJIAATH CXOACTBA U Pa3JIMUMs NPABIIT apUPMETUUECCKUX
JEUCTBUM C HATYypaIbHBIMU YHCIAMU U IECSITUYHBIMU
IpOOSIMH, OOBACHSITH UX.

BoinoansaTs apudMeTudeckue 1eUCTBUS C AECATUUYHBIMU
IpOOsSIMU; BBINOJHATH NPUKHUIAKY U OIIEHKY pe3yibTaTa
BBIUMCJICHUM.

IIpumeHsATH cBOMicTBA apu(hMETUUECKHUX ACHCTBUI

JUISL palldOHAJIM3ALIUM BEIYHCIICHU.

IIpyMeHSITH NPABUIIO OKPYIJIEHHS JIECATUYHBIX APOOEH.
IIpoBoaAUTH HCCIE€TOBAHMS CBOMCTB JICCATUUHBIX JIpOOCH,
OMUPASICh HA YUCJIOBBIC SKCIIEPUMEHTHI (B TOM UHCIIE

C MOMOIIBI0 KOMITBIOTEPA), BBIIBUTATH T'MIOTE3bI U
MIPUBOJUTH UX 0OOCHOBAHMUSI.

Pacno3HaBaThb HCTHHHBIC U JIOKHBIE BBICKA3bIBaHHS

0 JIpo0siX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUThH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAaHUM.
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Pemath TeKCTOBBIC 33a4H, COAepKAIUE APOOHBIC JaHHbBIE, U
Ha HAXO0XJICHHUE YaCTH IEJI0ro U 1EJIOro MO ero 4acTH;
BBIIBJISITH UX CXOACTBA U PA3JINYMSL.

MoneaupoBaTth X0 peuIeHUs 33Jja4M C IOMOIIbIO PUCYHKA,
cxeMbl, Tabmuupl. [lpuBoauTH, pa3duparth, OLIEHUBATH
pa3iNyYHbIC PEIICHUS, 3aUCH PEIICHUI TeKCTOBBIX 3a/1ay.
OnepupoBathb APOOHBIMU YHCIAMHU B PEATIbHBIX )KU3HEHHBIX
CUTYyalHUsIX.

Kpurnueckn oneHuBaTh IOJTYyYEHHBIN pe3ysbTarT,
OCYIIECTBIJIATh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOJUTh OLIUOKHU.
3HAKOMUTBHCH C HCTOPHEN Pa3BUTHS apUPMETUKA

Harnsignast reomerpus.
Tena u urypsr
B IPOCTPAHCTBE

MHOrorpaHHUKH.
N3o06paxkenue
MHOTOTPaHHUKOB.
Monem
IPOCTPAHCTBEHHBIX
TeJ.
[IpssmoyronpHbIi
napaJuiesienue],
ky0. Pa3BépTku kybda
U napajuiesienumnesa.
[IpakTrueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YyepTeKaxX, pUCYHKAX, B OKPY:KaloleM
MHUpe MIPSIMOYTOJIbHBIN TapajuieNenume], Kyo,
MHOTOTPaHHHUKH, ONUCHIBATH, HCIOJIb3Ys TEPMHHOJIOTHIO,
OIIEHMBATDb JIMHECIHBIC Pa3MEpBHI.

IIpuBoaUTH NPUMeEPbI O0BEKTOB PEATHHOT'0 MHUPA, UMEIOIIINX
dbopMy MHOTOTpaHHUKA, TPSIMOYTOJILHOTO TapasiIeeuIea,
KyOa.

MN300paxarh Ky0 Ha KieT4aTo Oymare.

HccaenoBarh cBoiicTBa Ky0a, MPsIMOYTOJIBHOTO
napaJiyiesienuIie/[a, MHOTOTPAHHUKOB, UCTIONB3YSI MOJICIIH.
Pacno3naBaTh M n300paxkaTh pa3BEPTKH Kyda u
napayenenurena. MoaeaupoBaTh Ky0 U mapajie/ienune]]
u3 OyMaru v Mpoyux MaTepruasioB, 00BICHATH CIIOCO0
MOJICTTMPOBAHMSL.
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MPSAMOYTOJILHOT O
napasuienenumeaa

HaxonuTs n3mepeHus, BBIMUCIATH IUIOLAAb TOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOJILHOTO MapalieIenuea;
HCCI1eI0BATh 3aBUCHMOCTh 00bEMa Ky0a OT IJTUHBI €r0
pebpa, BBIABUTaTh U 000CHOBBLIBATH I'UIIOTE3Y.
Hao6uaoaaTh 1 NPOBOANTH AHAJIOTHU MEXAY MOHATUSIMU
IJIOMAAN U 00bEMa, MepUMETpa U IJIOMAU TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOT'PAaHHHUKAX, MPUBOAUTH NMPUMeEPbI U KOHTPIIPHUMEPHI,
CTPOMTH BbICKA3BIBAHMUS U OTPUIIAHUS BHICKA3bIBAHUMH.
PemaTh 3aga4u U3 peanbHOM )KU3HU

[ToBTOpEeHue u 0000IIeHNE

10

[loBTOpEHNE
OCHOBHBIX ITOHSITHHN
Y METOJIOB Kypca

5 kitacca,
000011IeHne 3HAHUHN

BbruncjsiTh 3HaUEHUS BBIPAKEHHM, COACPKAIINX
HaTypaJIbHbIC YKCIIa, OOBIKHOBEHHBIC U JICCATUYHBIE APOOH,
BBITIOJTHATH NMPE0OPa30BaAHUS YU CEIL.

Br10upaTh criocod cpaBHEHUS YKCEI, BEBIYUCICHUH,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX TEUCTBUM

JUISL palldOHAJIM3ALIUM BEIYHCIICHU.

OcymecTBJISATh CAMOKOHTPOJIb BBIMOJHAEMBIX JEUCTBUN U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCICHUMN.

PemiaTe 3agaum 13 peanbHON )KU3HU, IPUMEHATH
MaTreMaTHu4YecKHue 3HAHUA /IS pEIISHUs 3a/1ad U3 JPYyrux
y4eOHBIX TTPEIMETOB.

PemaTp 3a1aun pasHbIMU CIIOCO0AM U, CPABHUBATD -
CIoco0bI PEIICHUS 3a/1a4, BLIOMPATHh PAllHOHAJbHBIN
crnocoo

OBIIEE KOJIMYECTBO
YACOB I1O TIPOTPAMME

170
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6 KJIACC

HaumenoBanue pazaena |KoimuecTBo OcHOBHOE OcCHOBHBIE BUJIBI JEATETLHOCTH 00YyYaIOIINXCSI
(TemsbI) Kypca JacoB coJiepKaHue
HatypanbHbie uncna 30 Apudmernueckue BoinonnsaTs apugmMerndeckue 1eMCTBUSI C MHOTO3HAYHBIMU
JIENCTBHS HaTypaJIbHBIMH YUCJIaMH, HAXOAUTH 3HAYEHHUS YHCIIOBBIX
C MHOT'O3HAYHBIMH BBIPOKECHHUI CO CKOOKaMM M 6€3 CKOOOK; BBIYMCJISITH
HaTypaJlbHBIMU 3HAYeHMsI BIPAXXCHUH, COAEpKaIIUX CTEIICHM.
yyciaaMu. Yucnosele | BbINOJHATH NPUKHUAKY U OLEHKY 3HAYCHUM YMCIIOBBIX
BBIPXKCHUS, BBIpOXKCHUH, MPUMEHSATH NMPUEMBI IPOBEPKH PE3yJibTaTa.
MOPSIAOK ACHCTBUM, HMcnonb30BaTh NPHU BHIYMCIEHUAX [IEPEMECTUTEIIBHOE U
HCITOJIb30BaHNE COYETATEILHOE CBOMCTBA CI0KEHUS U YMHOXKCHHS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YHCEIL.
Jlemrenu u KpaTHbIE
YHCJIa;, HanOOJIbIINI
o0 neIuTENDb U
HauMEHBIIIEe 00IIIee
KpaTHOE.

J1lenmMoCTh CyMMBI U
MIPOU3BECHMUSI.
Henenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a71a4

pacnpeaenuTeNIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIBHO
CJIOKEHHUSI, CBOMCTBA apu(PMETHUECKUX JIEHCTBUIA.
HccenenoBaTh 4nCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

@DopMyJTUPOBATH ONpeieIeHUsl ICJIUTEeII U KPaTHOTO,
HanOOJILIIEr0 OOUIEro ACIUTENS U HAMMEHBIIETO OOLIETO
KpaTHOTO, MPOCTOr0 M COCTABHOI'O YHCEIT; UCIIOIb30BaTh ATU
MOHSTUSI TIPU PELICHUHU 3a/a4.

IIpuMeHATH aJITOPUTMBI BHIYUCIECHUS! HAUOOJBIIETO OOIEro
JIEUTENIS] 1 HAUMEHBIIEro 00IEero KpaTHOTO IBYX YHCEl,
ITOPUTM Pa3NIOKEHHUS YHUCIIa Ha TPOCThIE MHOKUTEIIH.
HcceaenoBarh ycioBus 1eIUMOCTHA Ha 4 1 6.

HccaenoBarp, 00cy:kaaTh, GopMyJIHpPOBATH U
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000CHOBBIBATH BHIBO/I O YETHOCTH CYMMBI, IPOWU3BEACHUS:
JIBYX YETHBIX YUCEJI, IBYX HEUETHBIX YHCIIE, YETHOTO U
HEYETHOIO YHCEIL

HccaenoBarb CBOMCTBA JCIMMOCTA CYMMBI U IPOU3BEICHUS
YHCEI.

IIpuBoaAMTH MPUMEPHI YKCEN C 33JTAHHBIMUA CBOMCTBAMU,
Pacno3HaBaTh BepPHbIe U HEBEPHbIE YTBEPKICHUS

O CBOMCTBaXx 4YMCEJl, ONMPOBEPraTb HEBEPHBIC YTBEPKICHUS
C IIOMOIIIBIO0 KOHTPIIPUMEPOB.

KoncrpyupoBarb MaTeMaTH4eCKHe MPeAJI0KeHUs

C IOMOILBIO CBSI30K «H», «UJIMY, «ECIIH. .., TO...».

Pemarh TEKCTOBBIC 3a4a4M, BKIHOUAIOIINE TOHSATHUS
JIEIMMOCTH, apU(PMETHUECKUM CTIIOCOOOM, MCI0JIb30BATh
nepedbop BCeX BO3MOXKHBIX BAPUAHTOB.

MoneaupoBarhb X0/ pEIICHUS 3aJ]a4U C TTIOMOIIBIO PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBoauTh, pa3oMpaTs, OLEHUBATDH PA3JTUYHbBIC PEIICHHUS,
3alMCH PEIICHUH TEKCTOBBIX 3a7a4.

Kpurnuyecku oueHUBaTh MOJYYEHHBIA PE3yIbTaT, HAXOUTh
OIMOKH, OCYIIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCJIOBHUIO

Harsigaas reometpus.
IIpsimble Ha IIOCKOCTH

IlepieH UK YyIIApHBIE
MpsMBIE.
[TapannenbHbie
MpSMBIE.
PaccrosiHue mexay

Pacno3HaBarTh Ha yepTexax, pUCyHKax Cilydyad B3AaMMHOTO
PaCIIONIOKEHUS ABYX MPSIMBIX.

N300paxaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTYaTOM OymMmare JBe MepeceKarouuecs
MpSAMBIE, IBE MAPAIJIEIbHBIC MPSIMBIE, CTPOUTH MPSIMYIO,
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IBYMS TOUKaMH,
OT TOYKH JI0 TIPSIMOH,
JJTMHA MapIpyTa

Ha KBaJIpaTHOU CETKe

NEPIEHANKYJIIPHYIO JAHHOM.

IIpuBoauTH NpPUMeEPHI NAPALIECITBHOCTH U
MIEPIEHANKYJIIPHOCTH MPSMBIX B IIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOIOYTrOJIBHUKAX NIEPIEHAUKYIIPHBIE U
napajuiesbHble cTOpoHbl. M300paskaTb MHOTOYI OJIBHUKH

C MapaJuIeJIbHBIMU, IEPIICHIUKYISIPHBIMA CTOPOHAMM.
Haxoaurthb paccTosiHuE MEXAY ABYMS TOYKaMH, OT TOYKH
110 IPAMOM, JUIMHY IIyTH HAa KBaJIPAaTHOM CETKE, B TOM YKCIIE
UCIIOJIb3Yys LU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
po0Ob, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaIieHue apooei.
CpaBHeHue u
YITOPSIOUYMBAHHE
TpoOei.
JlecaTuunble 1podH
U MeTpuyecKas
cucreMa Mep.
Apubdmernueckne
JICHCTBUS

C OOBIKHOBEHHBIMU
U JICCITUYHBIMU
TPOOSMHU.
OrHo1ieHue.
JleneHue B JaHHOM

CpaBHUBATH U YHOPSA0YHBATH JIPOOH, BLIOMPATH CNOCO0
CpaBHEHUS IPOOEH.

IIpeacTaBiasiTh AeCATUYHBIC IPOOU B BUAC OOBIKHOBCHHBIX
npoOel 1 OOBIKHOBEHHBIC B BUJC JICCATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHbIE MPeACTABJIEHUs IPOOHBIX YUCEIT TIPH UX
CpaBHEHMH, MPH BbIUUCIEHUSIX. UCIOMB30BATH ICCATUYHBIC
npoOu pu npeoOpa3oBaHUU BEIMUYUH B METPHUICCKOM
CUCTEME MED.

BoinonnaTs apugMeTnyeckue AeCTBUS

C OOBIKHOBEHHBIMU U JICCATUYHBIMU APOOSMHU.

BbIYUCIATH 3Ha4Y€HUS BBIPAKEHUM, COAEPKALINX
OOBIKHOBEHHBIC U ACCATUYHBIE APOOH, BHITIOIHITH
npeoOpa3oBaHus Ipodei, BLIOMPATH CMOCO0, MPUMEHATH
cBOlicTBa apu(PMETUUECCKUX JACHCTBUM JIJIs1 paliOHATU3aIMN
BBIYMCJICHUM.

CocTaBjsiTh OTHOIICHUS U TIPOMOPIINH, HAXOAUTh
OTHOILIEHUE BEJIUYUH, JCIIUTh BEJIMYUHY B IAHHOM
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OTHOIIICHHH.
Macira0,
MPOTOPIHAL.
[TonsATHE NpoLEHTA.
Brruucnenue
MpOIICHTa

OT BEJIMYMHBI U
BEJIMYMHBI 110 €€
MIPOLICHTY.

Pemienne TekCTOBBIX
3a/1a4, CoAEpKaIINX
JPOOH U TIPOIIEHTHI.
[IpakTueckas
pabota «OTHOIIEHHE
JUTUHBI OKPYKHOCTH
K €€ JuaMeTpy»

OTHOILIECHUH.
Haxoauth 3KCIIEPUMEHTAJBHBIM IIYTéM OTHOLLIECHUE JITTUHBI
OKPYKHOCTHU K €€ 1uaMeTpy.

HNurepnpernpoBarsb MaciTad Kak OTHOLIECHUE BEIUYHH,
HAXOJUTh MACIITA0 TUTaHa, KapThl M BBIYUCIIATH PACCTOSHUS,
UCTIOJIB3YA MacuITao.

OO0BACHATD, UTO TAKOE MPOIICHT, YIOTPEOIATh 000POTHI peun
CO CJIOBOM «IIPOLIEHT». BbIpamaTh MPOILIEHTHI B APOOSX U
JIpoOH B POIEHTAX, OTHOIIIEHHUE JIBYX BEJIIMYMH B MPOLICHTAX.
BouruucasiTh TPOLICHT OT YKCIIA U YUCJIO 10 €0 MPOIICHTY.
Oxpyriasite ApoOU U MPOIEHTHI, HAXOAUTH NPUOTUKEHUS
YUCell.

Pemartsb 3aga4um Ha 4aCTH, IPOLICHTHI, IPOTOPIIUH,

Ha HaxOoXJeHHE APoOH (ITPOIICHTA) OT BEJMUNHBI U BEJIMUHHBI
o e€ 1po6u (mporeHTy), Apodu (MPOIeHTa), KOTOPBIH
COCTABJISIET OJTHA BEIMYMHA OT Apyrou. IlpuBoaurs,
pa30upaTth, OLleHMBATh PA3JIMYHbIE PELIECHUS, 3aUCH
pPELICHNI TEKCTOBBIX 3a]1a4.

N3BaexaTs uHGOpMALMIO U3 TAOTUIl U TUArpamMM,
WHTEPIPETUPOBATH TAOJTUYHBIC JaHHBIE,

OTIpEe/ICIIATh HauOOJbIIIee ¥ HAUMEHbIIIEEe

13 MPEJICTABIICHHBIX JAHHBIX

Harmsigaas reometpus.
CummMmerpus

OceBast cumMmeTpus.
LentpanbHas
CUMMETPHSL.

PacnoznaBaTh Ha yepTexax U U300paXKEHUIX, M300paKaTh
OT PYKH, CTPOUTH C ITOMOIIBIO HHCTPYMEHTOB QUTYDPY
(oTpe3ok, ToMaHy0, TPEYTrOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPHUYHBIX
buryp.
[IpakTrnueckas
pabota «OceBas
CUMMETPHUSI.
CummeTpus

B [IPOCTPAHCTBE

OKPY>KHOCTb), CHMMETPUYHYIO TAHHOH OTHOCUTEIBHO
IIPSAMOM, TOYKHU.

HaxoauTs npuMepbl CUMMETPUU B OKPYXKAFOIIEM MUPE.
MonesmnpoBatp 13 Oymaru ABe QUIypbl, CHMMETPUYHBIE
OTHOCHTEJIBHO MPSMON; KOHCTPYHPOBATH T€OMETPUIECKUE
KOH(UT'ypalyu, UCIOJIb3ys CBOMCTBO CHMMETPHH, B TOM
YHUCJIEe ¢ TOMOIIBIO IU(PPOBBIX PECYPCOB.

HccaenoBaThb cBOWCTBA N3YUEHHBIX (PUTYp, CBSI3aHHBIC

C CUMMETpUEN, UCTIOIb3Ys SKCIEPUMEHT, Ha0II0IEHUE,
MOZCIIMPOBAHUE.

O060CcHOBBIBATH, OIPOBEPIaTh C IOMOIBI KOHTPIIPUMEPOB
YTBEPKJIEHUSI O CHMMETPHUH (PUTyp

Bripaxkenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPAKEHUHN U
IPEMJIOKEHUN.
bykBeHHbIE
BBIPAKEHUS U

YU CJIOBBIE
IIOJICTAaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaXO0X/ICHHE
HEN3BECTHOIO

Hcnonb3oBaTh OyKBbI 111 0003HAYEHHSI YUCEN, IPU 3aTUCH
MaTEMaTUYECKUX YTBEPKACHUM, COCTABIATh OYKBEHHBIE
BBIPAYKEHUS 10 YCJIOBUIO 3a/1a4U.

HccienoBaTs HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIsl KX 3aIKCH.

BbruncasaTh 4McioBoe 3HaYeHHE OYKBEHHOTO BBIPAKEHUS
IIPU 3aJIaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh GOPMYJIBI: IEPUMETPA U IUIOIIATN
NPSIMOYTOJIbHUKA, KBAAPATa; JIIMHBI OKPYXKHOCTH, TUIOIATN
KpYyra; BHINOJHATH BHIYUCIEHHS 110 3TUM (HOpMyraMm.
CocraBasitb (OpMYyJIbl, BBIpRXKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTD; POU3BOUTEILHOCTD, BPEMsI, 00bEM
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KOMITOHEHTA. paboThI; BHIMOJIHATH BEIYUCICHUS 110 3TUM (HOpMYyJIaM.
dopMyItbl HaxonuTh HEM3BECTHBIM KOMIIOHEHT apu(METUYECKOTO
NEUCTBUS
Harnsgnas reomerpus. 14 YeTrIpEXyronbHUK, N300pakaTh Ha HETUHOBAHHOW W KJIETYATOW Oymare
@urypsl Ha TUIOCKOCTH IPUMEPBI C MCTIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YCTBIPEX YT OJIbHUKOB. | YETHIPEXYTOJILHUKU C 33JJaHHBIMU CBOMCTBAMH
[IpssMOYTOJIBHHK, C TapaJuIeILHBIMU, TIEPIICHIUKYIISIPHBIMHA, PaBHBIMHU

KBaJpar: CBOMCTBA
CTOpOH, YI'JIOB,
aroHajeu.
N3mepeHue yrios.
Buner
TPEYrOJIbHUKOB.
Ilepumetp
MHOT'OYT'OJIbHUKA.
[Inomaas Gurypsi.
DopMyibl
nepuMeTpa u
IJIOIA N
MPSIMOYTOJIbHUKA.
[Tpubmmxennoe
WU3MEpPEHNUE TIOAN
duryp.
[IpakTrueckas

CTOPOHAMM, MPSAMBIMHU yIJIaMH U Jp., PABHOOEAPEHHBII
TpeyroyibHUK. [Ipeasiarars U 00CyK1aTh CIOCOOLI,
AJITOPUTMbI IIOCTPOCHUS.

HccaenoBarh, UCNONIb3Ys SKCIEPUMEHT, HAOIIOICHHUE,
MOJEIMPOBAHNE, CBOMCTBA IPIMOYIOJIbHUKA, KBAIpaTa,
pa30uBaTh Ha TpeyrodbHUKH. QOOOCHOBBIBATH, ONPOBEPraTh
C IOMOIIBKO KOHTPIIPUMEPOB YTBEPKIACHUS

O MPAMOYTOJIbHUKE, KBaJpaTe, pAclo3HABATH BEPHBIE U
HEBEPHBIE YTBEPKICHUS.

HN3mepsATH ¥ CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIBI,

B TOM YHCJIE B MHOTOYI'OJIbHUKE, CPABHUBATH YIUIbI;
pacno3HaBaTh OCTpbIE, IIPSAMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBIL.
Pacno3HaBaTh, n1300paxaTb OCTPOYTOJIbHBIN, IPSIMO-

YT OJIbHBIN, TYIOYT OJIbHBIN, paBHOOEIPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKMU.

BpruncjsTs nepuMeETp MHOIOYr OJIbHHUKA, TJIOIIAIb
MHOT'OYTOJIbHUKA Pa30MeHNEM Ha IPSIMOYT OJIbHUKH,
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pabora «Ilmomranp
KpyTra»

Ha paBHBIC (PUTYPHI, KCTIOIB30BATh METPUICCKUE €AMHUITBI
W3MEPEHHUS JJIMHBI U TUIOMIA/IH.

HUcnonb3oBarh NpUOIMKEHHOE U3MEPEHUE UIMH U

IO ISl Ha KJeTyaTon Oymare, mpuOIMmKEHHOE U3MEPEHUE
JUTMHBI OKPYKHOCTH, TUIOIIA/IA Kpyra

[lonoXUTEIbHBIC U

OTPHUIATCIIbHBIC YU CJIa

40

Llenbie uncna.
Moayns yuncia,
reoMeTprudecKas
UHTEpIIpeTalus
Moy, YucnoBblie
MIPOMEKYTKH.
[TonoxuTeabHbBIC U
OTpUIIATEIbHbIC
yucna. CpaBHEHHE
TIOJIOKUTEIBHBIX U
OTPUIIATEIbHBIX
YHCEI.
Apudmernueckue
JIeHCTBUS

C TIOJIOKUTEIHLHBIMU
U OTpULIATEITHHBIMHU
YHUCJIaMH.

Pemenune TeKCTOBBIX
3a7a4

IIpuBoAUTH NPHUMePbI UCIIOJIB30BAHUS B PEAIBHOM KU3HU
IIOJIO)KUTENIbHBIX M OTPULIATEIIbHBIX YUCEL.

MN300paxaTh 1eabie YUCIa, MOJ0KUTEIbHBIE U
OTPULATENIBHBIC YMCIIA TOYKaMU Ha YHMCIIOBOM MPSMOH,
HCI0JIb30BATh YUCIIOBYIO IPSIMYIO JJI1 CDABHEHUS YUCET.
IIpuMeHsATH NpaBUJIa CPABHEHUS, YHOPAAOYUBATH LICIIbIE
YyUCia; HAXOAMTh MOJIYJIb YUCJIA.

@®opMyTHPOBATH NPABWJIA BBIUUCIIEHHS C MOJOKUTEIBHBIMU
Y OTPULIATEIBHBIMH YNCIaMU, HAXOAUTH 3HAYECHUS
YUCJIOBBIX BBIPAXKEHUM, COACPKAINX JEHCTBUS

C MOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU YUCIAMM.
IIpMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS

U1 peoOpa3oBaHusl CYMM U MIPOU3BEICHUIN
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HpCI[CTaBJIeHI/IC JaHHBIX

[IpssmoyronpHas
cUCTeMa KOOpJAUHAT
Ha IJIOCKOCTH.
KoopauHaThl TOUKH
Ha INIOCKOCTH,
abcicca u
OpJMHATA.
CronbuaTsie u
KpYTOBBIE
JiarpamMMBl.
[IpakTrueckas
pabota «IlocTpoenue
JarpaMmm».
Pemenue TeKCTOBBIX
3aja4, COJIeprKaIIMNX
JTaHHBIE,
MpEeJICTaBICHHBIC

B Ta0IMIIAX U

Ha Juarpammax

OO0BACHATH U MJUTIOCTPUPOBATH MOHATHE TIPSIMOYTOJIbHOMN
CHUCTEMBI KOOPJAMHAT HA MJIOCKOCTH, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOMTh HA KOOPJIMHATHOW IJIOCKOCTH
TOYKHU U (PUTYPHI 110 33TaHHBIM KOOpANHATAM, HAXOAUTH
KOOPAWHATHI TOYEK.

Yurars cTo104aThie U KPYTOBBIC IHArPAMMBI;
HHTEPNPETUPOBATH JaHHBIC; CTPOUTH CTOJIOUYATHIE
nuarpammMbl. Ucmosib3oBaTh HH(MOPMALHIO,
MpeACTaBICHHYIO B TaOJIMIIAX, HA JUAarpaMMax il perieHus
TEKCTOBBIX 3a7a4 U 3a/1a4 U3 PEalbHOW KU3HU

Harmsigaas reometpus.
@urypsl B IPOCTPAHCTBE

IIpssMOyrOsBHBIN
napaijiesienuIe],
Ky0, Ipu3ma,
nupamuza, KOHyc,
UUJIMHAD, 1Iap U
cepa.
N3006paxenue

Pacno3HaBarp Ha yepTexax, puCyHKax, ONUCHIBATH
MApaMUy, IPU3MY, UUIUHAP, KOHYC, IIap, H300paxaTh UX
OT PYKH, MOJEJIUPOBATH U3 OyMaru, riacTUInHa, TPOBOJIOKH
u ap. lIpuBoauTh NpUMepbI 0OHEKTOB OKPYKAIOLIET0 MHUPA,
UMeEIoIMX (POPMbI Ha3BaHHBIX TEJI.

Hcnoab30BaTh TEPMHHOJIOTHMIO. BEpIINHA, peOpO, IPaHb,
OCHOBAHUE, BBICOTA, paNyC U JUAMETP, Pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOI'PaHHHUKOB,
UIMHAPA U KOHYCA.
[IpakTueckas
pabota «Co3nanue
MoOJenen
IPOCTPAHCTBEHHBIX
buryp».

[TousiTie 00BEMA,
€IVHUIIBI U3MEPEHMUS
o0béMa. O0BEM

N3yuaTh, UCTIONB3ys SKCIIEPUMEHT, HAOIOICHUE, H3MEPECHHE,
MOJICJIMPOBAHKE, B TOM YHCJIC KOMIIBIOTEPHOE, U OMUCHIBATH
CBOIICTBA HA3BaHHBIX TEJI, BHISABJISATH CXOACTBA U
Pa3IMyusi: MEXKIY TUPAMUION U TIPU3MOI; MEXTY
[IWIHHIPOM, KOHYCOM U IIIapOM.

Pacno3HaBaTh pa3BEPTKHU Mapaviesienuiesa, Kyoa, mpu3Mbl,
nUpamMuibl, KOHYyCa, WINHAPA, KOHCTPYMPOBATH JaHHBIC
TeNa u3 pa3BEPTOK, CO3/1aBATh UX MOJIEIIH.

Co3znaBaTb MoO€eJIU ITPOCTPAHCTBEHHBIX Puryp (u3 Oymaru,
MIPOBOJIOKH, IUIACTHIIMHA H JIP.)

N3mepsaTh Ha MoaeasAX: ITTUHBI pEOEp MHOTOTPAaHHUKOB,
AUaMeTp Imapa.

BoiBoauts ¢gopmysry 00bEMa IPSIMOYTOIBHOTO

IPSIMOYTOJILHOTO napayiesenumesa.
napajuiesienumnesa, Boruucasite mo gopmyaam: o0bEM MPSIMOYTOJILHOTO
Ky0a, GopMyIIbI napajuiesenuresnia, Kyoa; UCojb30BaTh €UHULIBI U3MEPEHUS
00BEMa 00béMa; BBIYMCJISAITH 00BEMBI TEII, COCTaBICHHBIX U3 KYOOB,
napaiyIeNICITUIICIOB; pelliaTh 3aJa4i C PCAUTHHBIMU JaHHBIMHU
[loBTOpeHue, 06001ICHUE, 20 [ToBTOpEHUE BbruncjasiTh 3HaUeHUs BBIPAKEHUM, COIEPKAIINX

CHCTCMaTHU3alus

OCHOBHBIX ITOHATHU
Y METOJIOB KYPCOB 5
1 6 KJIacCOB,
000011IeHHE U
CHCTEMAaTH3aIlU
3HAHUM

HaTypaJjbHbIE, LIENIbIE, IT0JI0KUTEIIBHBIE U OTPULIATEIIbHBIC
yucia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOJHATD
npeoOpa3oBaHuUs YHCET U BBIPAKECHUI.

Bri0upaTh ciocod cpaBHEHUS YKCEIT, BEIYUCICHUH,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX TEUCTBUM

JUTSL PALIMOHAJIN3ALMY BBIYMCIICHUH.
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PemaTe 3aga4u U3 peasibHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA JUUIS PEIICHUS 3a1a49 U3 IPYTrux
IIPEIMETOB.

PemaTe 3aga4u pasHbIMH CIIOCO0AMH, CPABHUBATD,
BBIOMPATH CNOCOOBI PEIICHUS 331a4H.

OcyuiecTBIsATh CAMOKOHTP0JIb BBIIOJHIEMBIX TEUCTBUI U
CaMOIIPOBEPKY PE3yJIbTATA BEIYMCICHUI

OBIIEE KOJIMYECTBO
YACOB I10 IIPOTPAMME

170
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7—
9 KUNIACCAX

INOACHUTEJIBHASA 3AIINCKA

Anrebpa sSBISETCS OAHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEr0 0Opa30BaHUS:
OHa 00ecneurBaeT M3YYEHUE APYTUX IUCUUIUIMH, KaK €CTECTBEHHO-HAY4YHOIO, TaK U
TYMaHUTAPHOTO LIMKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl POJOJIKEHUsT 00pa30BaHUs U
B TOBCEHEBHOM >KM3HU. Pa3zBurHe y 0OydaronuMxcs Hay4HbIX IPEACTABICHUN
0 TPOUCXOXKACHUM U CYHIHOCTH anreOpandeckux aOCTpakKIMid, CIOCO0e OTpaKeHUS
MaTeMaTHUYeCKON HayKoW SIBJIGHMH M IPOLECCOB B MPUPOAE U OOLIECTBE, POJIH
MaTEeMaTHYECKOr0 MOJEIMPOBAHNS B HAYYHOM IMO3HAHUHU U B IPAKTHKE CIOCOOCTBYET
(GbOopMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS W KAa4yeCTB MBIILICHUS, HEOOXOIUMBIX
JUIS a/laliTallii B COBpEMEHHOM I poBOoM oO1iecTBe. M3ydenue anreOpsl obecrieunBaeT
pa3BuUTHE yMEHUsS HaOIIOAaTh, CpaBHUBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOU
JICHCTBUST W BBIBOABI, (QOpMYyIHpoBaTh yrBepxkaAcHHI. OcBoeHHE Kypca anreOpbl
o0ecrieurnBaeT pa3BUTUE JIOTMYECKOIO MBIIUICHUS OOYYaIOIIMXCS: OHM HMCHOJIb3YIOT
JNENYKTUBHbIE W HWHAYKTUBHBIE pacCyXJeHUs, OO0OIIeHNe | KOHKPETH3aIUIo,
abcTtparupoBaHue u anagoruto. O0yueHue aaredpe npeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSATENIbHON JI€ATEIbHOCTH 00YYaloIMXCsl, TOITOMY CaMOCTOSITEIbHOE PELICHHUE
3aJa4 SIBJIIETCS peaiu3alueii JesiTeIbHOCTHOTO PUHIUIA 00 ydeHus!.

B crpykType mporpamMmbl ydyeOHOro Kypca «Airedpa» sl OCHOBHOTO OOLIEro
00pa3oBaHHsS OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIHHO-METOANYECKUE JIMHUH:
«Yucna v BBIYUCTICHUS, «ANTre0panyecKue BIpaXKeHUs», «Y paBHEHUSI U HEPABEHCTBAY,
«DOyakmuny. Kaxnas w3 3TUX coaepKaTelbHO-METOAMYECKUX JIMHHA Pa3BHUBACTCS
Ha TPOTSDKEHUU TPEX JIET M3y4eHHs Kypca, B3aUMOJACUCTBYS C IPYTUMH €T0 JTUHUSIMHU.
B xozne u3ydenust yueOGHOro Kypca 00ydaromuMes IpUX0oaUTCs JOTHYECKH pacCyK1ath,
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBA3M ¢ 3TMM B mporpammy
y4eOHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3lielax MaTeMaTHUYeCKOro 00pa3oBaHHsI W CIIOCOOCTBYIOIIUE
OBJIQJICHUIO OOYYaIOUIUMUCS OCHOB YHHUBEpPCAJbHOIO MAaTEMaTHYECKOrO  S3bIKA.
ConepkaTebHOM U CTPYKTYPHON OCOOCHHOCTBIO YUeOHOT'0 Kypca « Anredpay sSBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne muHUN «YHUCTa W BBIYUCICHUS CIYXUT OCHOBOW JIJIsI TadbHEHUIIIEro
U3YYCHUsT MaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHUI0O Yy OOYJalONIMXCS JIOTUYECKOTO
MBIIUIEHNs, (OPMUPOBAHUID YMEHHsI IIOJb30BAaThCS AJIrOPUTMaMH, a TaKkKe
NPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOIMMBIX JIs1 MOBCEIHEBHOW >KM3HH.
Pa3BuTue NOHATHA O YHCIE HAa YPOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS CBSI3aHO
C palMOHAIbHBIMU U HUpPPALMOHAIBHBIMU YHUCIaMH, (POPMHUPOBAHMEM MPEICTABICHUI
O JCHCTBUTEIBHOM YMCJE. 3aBEPILIEHUE OCBOCHHS YHUCIOBOM JIMHUM OTHECEHO
K CpeHeMy 0011eMy 00pa30BaHMUIO.
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Copnepxanue NByX aireOpanueckux JUHUNA — «AnreOpanyeckue BBIPAKEHUS» U
«YpaBHEGHHST W HEPABEHCTBA» CIOCOOCTBYET (OPMHUpPOBAaHUIO Yy OOydJarOmMXCs
MaTEeMaTUYECKOro arapara, He00X0AUMOTO I PELICHHS 3a]]a4 MaTEeMaTUKH, CMEKHBIX
NpeIMETOB U TMPAKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOrO 0011€r0
oOpa3oBaHusl y4eOHBIH MaTepuall TPYIMIHUPYETCS BOKPYT PAIlOHATIBHBIX BBIPAKCHHIL.
AnreOpa JEMOHCTpUpPYET 3HAUYE€HHWE MAaTEMaTHMKH KaK s3blKa IS [OCTPOCHHS
MAaTEMaTHUYECKUX MOJIEIIEH, OMMCAHUs MTPOLIECCOB U SIBJICHUN peabHOro Mupa. B 3agaun
oOyueHus anredpe BXOJAT TAKKe JalibHEHIlIee pa3BUTHE alITOPUTMUYECKOTO MBIILJICHHUS],
HE00XO0JIMMOTO, B YaCTHOCTH, /I OCBOCHUS Kypca MH(GOPMATUKHU, U OBJIAJICHHE HABBIKAMU
NeAYKTUBHBIX paccykaeHuii. IIpeoOpa3zoBaHme CHMBOJIBHBIX (OPM  CIOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHHU S, CIOCOOHOCTEN K MATEMAaTHYECKOMY TBOPUYECTRY.

Conepxanue (QyHKIIMOHAIBHO-TpaQUUECKOM JIMHUM HAIEJICHO Ha IMOJy4YeHHE
OOyJaroNIMMUCS 3HaHUM O QYHKIUAX KaK BaKHEHIIEH MaTeMaTH4YeCKOW MOJIEIH
JUTSI OMMCAHUSI M UCCIEIOBAaHUSI Pa3HOOOpPa3HBIX MPOIECCOB M SIBIICHUN B MPUPOJE U
oOmiectBe. M3ydenne marepuana CHOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOIIUXCS YMEHHS
WCIIOJIb30BaTh Pa3IMYHbBIC BHIPA3UTEIBHBIC CPEACTBA S3bIKa MAaTEMATHKHA — CIIOBECHBIC,
CUMBOJIMYECKHE, rpaduuecKre, BHOCUT BKJIaJ B (OpMHUPOBAHUE MPECTABICHUN O POJn
MaTEMaTHUKH B Pa3BUTHU ITUBUIIU3AINA U KYIbTYPHI.

CornacHo yueOHOMY TIaHy B 7/—9 Kjaccax u3ydaeTcsl ydeOHbIH Kypc «Anredpay,
KOTOpPBIM BKJIFOYACT CJICAYIONIME OCHOBHBIC pa3lenbl comepxkaHus: «Uwcma wu
BEIYHCIICHUS», «ANreOpandeckue BBIpAXKCHUS», «YPaBHCHUS MW HEPaBEHCTBAY,
«DyHKIIUNY.

OOmiee YWCIO 4YacoB, PEKOMEHIOBAHHBIX [JII M3YYCHHS Y4eOHOTO Kypca
«Anredpa», — 306 ygacoB: B 7 kiacce — 102 daca (3 yaca B Hememo), B 8 kiacce —
102 gaca (3 yaca B Hezeno0), B 9 kinacce — 102 yaca (3 vaca B Hezelio).

COILEPKAHUE OBYUYEHUA

7 KIIACC
Yuciia v BBIYUCTCHUS

JpoOu 0OBIKHOBEHHBIE U AECATUYHbIE, TIEPEXO0] OT OJHOU POpMBI 3amucu Apoodeit k
npyroi. lloHsTHE palMOHATBPHOIO 4YHWCIA, 3alHCh, CPABHEHUWE, YIOPSIOYMBAHHUE
pallMOHAIBHBIX YHcel. ApupMETHUYEeCKHe AEUCTBHUA C PAlHUOHAIBHBIMH YHCIAMHU.
Pemenue 3a1a4 u3 peaabHOM MPAKTUKU HA YaCTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeAesieHne, MpeoOpa3oBaHKe
BBIpQ)KCHUII Ha OCHOBE OIpeeNieHus, 3amuch Oonbliux uucen. [IponeHTts, 3amuch
IPOLIEHTOB B BHJE ApoOM M ApoOM B BUJE NMPOLEHTOB. TpU OCHOBHBIE 3a7aud Ha
IIPOLIEHTBI, PEIEHUE 3a/1a4 U3 PEAIBHOU MPAKTUKH.

[IpuMeHeHne TpHU3HAKOB JEIUMOCTH, Pa3loKEHHE Ha MHOMXUTEIW HATYPaJbHBIX
YUCEll.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHas MPOMOPIHOHATBHOCTH.
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AnredOpanyecKkue BbIPpasKeHUA

IlepeMeHHBIEC, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NEpEeMEHHOM. [lomycTthmble
3HaueHUs NepeMeHHbIX. [IpencTaBieHHe 3aBUCUMOCTH MEXKIY BEJIMYMHAMH B BHJIE
dopmynel. Beruucienus mo dopmynam. IlpeoOpazoBanue OyKBEHHBIX BBIPaKECHUM,
TOKJIECTBEHHO PaBHBIE BBIPAKEHUS, IIPaBUIIa MPEOOpPa30BaHUs CYMM M IIPOU3BENCHUI,
IpaBUJIa PACKPBITUSL CKOOOK U MPUBEICHUS TOJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU ¢ HATypaJbHBIM II0KA3aTEIEM.

OpHounensl M MHoOrowieHbl. CreneHb MHorowieHa. ClOXeHHE, BBIYUTAHUE,
YMHOXXEHUE MHOTOWIEHOB. POpMYIbl COKPAIIEHHOIO YMHOKEHHS: KBaJpaT CyMMBbl U
KBagpar paszHoctu. @opMmysa pasHOCTH KBAaApaToB. PasokeHne MHOIO4YJIECHOB
Ha MHOXXHTEJIN.

YpaBHeHUsS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBwia NpeoOpa3oBaHUA  ypaBHEHWS,
PAaBHOCHJIBHOCTh YPaBHEHUM.

JInneliHOE ypaBHEHUE C OTHOW NMEPEMEHHON, YNCIIO KOPHEW JIMHEWHOTO YPaBHEHMUS,
penieHrue JIMHEMHBIX ypaBHEHHMW. (COCTaBIIEHME YPABHEHHMM 110 YCIOBUIO 3aJayH.
Pemienne TeKCTOBBIX 3a71a4 C IIOMOIIBIO YPABHEHHM.

JIuneitHoe ypaBHEHHE C JBYMs NEpeMEHHbIMU M ero rpapuk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C ABYMsI IepeMEHHbIMU. PellleHrne cucteM ypaBHEHHI CIIocOOoOM
NOACTaHOBKH. [IprmepsI pemenns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPaBHEHHI.

DOyHKUNHA

Koopannara Toukn Ha npsamoii. YnciioBble MpoMexyTKU. PaccTossHre Mex Ty ABYMS
TOYKaMH KOOPJAMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opauHaTa TOYKA
Ha KOOPAMHATHOM MIOCKOCTH. [Ipumepsl rpadukos, 3agaHHbIX (opMynamu. UreHue
rpaduxoB peanpHbIX 3aBucuMocTel. [lonstue dpynknuu. ['papuk Gynakuun. CBoiicTBa
bynakmii. Jlunevinas ¢ynkuus, e€ rpadux. ['padux dynkuum y = |x|. ['padmyeckoe
pELICHNE JIMHENHBIX YPABHEHUN W CUCTEM JIMHEWHBIX YPAaBHEHUU.

8 KJIACC
Yuciia 1 BBIYUCTCHUS

KBaapatusiii kopenb u3 uncna. [lonarue 06 uppannoHanbHOM uncie. JlecaTuunbie
OpUOIMKEHUST HpPpalMOHAIBHBIX unced. CBoHcTBa apupMETHUYECKUX KBaJIpaTHBIX
KOpPHE U UX MPUMEHEHUE K MPEoOPa30BaHUIO YMCIOBBIX BBIPAXXEHUNA U BHIYUCICHUSIM.
JlericTBUTENIbHBIC YHCIIA.

CreneHb ¢ LenbIM MOKa3aTesieM 1 e€ coiicTBa. CTaHAapTHas 3alliCh YHCHA.

AJiredpanyveckne BbIpasKeHHUs
KBampatHblil TpEXUiIeH, pa3iokeHne KBaIpaTHOTO TPEXUIICHA HA MHOKUTEIIH.
Anredpanueckast 1poob. OCHOBHOE CBOMCTBO alredpandeckoit npodu. CioxeHue,
BBIUMTAHUE, YMHOXKCHHE, JIETICHHE alreOpandeckux apooeid. ParpioHanbHbIE BEIPaKCHHSI
U UX IIpeoOpa3zoBaHue.
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YpaBHeHUs1 U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popMmyna KOpHEWH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Pemenne ypaBHEHMM, CBOIAIIMXCSA K JMHEHWHBIM M KBaapaTHbIM. [Ipocreimue
TPOOHO-paITMOHAIBHBIC YPABHCHHSI.

I'paduueckass wHTEpHpeTaUsi YpaBHEHUH C JBYMsI TEPEMEHHBIMH W CHCTEM
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. [ [prMepsI pelieHus CucTeM HEJIMHEUHBIX
YPaBHEHUM C ABYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1ay alnredpanyeckuM CriocoOOM.

UucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBEHCTBO ¢ OAHOW TNEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJTHOM nepeMeHHON. CucTeMbl
JIMHEVHBIX HEPABEHCTB C OJJTHOW MEPEMEHHOM.

DyHKIMHA

[lonstue ¢dynkumu. OOnacTh ONpEAENIEHUS U MHOXKECTBO 3HAYEHUW (PYHKIIMH.
CrniocoObI 3aanus ¢ YHKITUH.

I'padux pynkumuu. Urenue cBoiictB pyHkuuu no e€ rpaduky. IIpumeps! rpadukxon
(GyHKUUNA, OTpaXaroUuX pealbHbIE POLIECCHI.

@OyHKLMHU, ONHUCHIBAIOLINE IPAMYIO U OOpaTHYIO ITPOIOPLIMOHAIbHBIE 3aBUCUMOCTH,
nx rpaduku. Oyrxmun Y = X2, y = X%, y =Vx, y=|x|. I'paduueckoe pemenne ypaBHeHHit
Y CUCTEM ypaBHEHUM.

9 KJIACC
Yucsia ¥ BHIYUCTICHUA

PanmonaneHbple 4YKcia, HMppalMOHANBHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
JeCSITUUHbIE IpoOU. MHOXKECTBO JEHCTBUTEIbHBIX YHCEN, IEHCTBUTENbHbBIE YHCIa KaK
OECKOHEUHbIE JECATHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOECTBOM JICUCTBUTEIBHBIX YNCEN U KOOPAUHATHOM MTPSMOM.

CpaBHeHue JNEHCTBUTENBHBIX qucell, apudmeTnueckue NEHUCTBUS
C JECUCTBUTEIILHBIMU YU CIIAMM.

Pa3smeppl  OOBEKTOB  OKpYXKAlOLIETO  MHUpPA,  JJIUTEIBHOCTH  IMPOLIECCOB
B OKPYKAIOLIEM MUDE.

[Tpubnmx€HHOE 3HAUYEHHE BEIWYMHBI, TOYHOCTH MNpHOMKeHUs. OKpyrieHue
yucen. [Ipyuknika u olieHKa pe3yJbTaTOB BIYUCICHHMN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. Penenne ypaBHEHUN, CBOAALIMXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemeHune ypaBHEHMH, CBOIAIIMXCA K KBaJpPATHBIM.
bukBagpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUW TPETbEM W YETBEPTOU
CTEIICHEU Pa3JIOKEHNEM Ha MHOKHUTEIIH.

Pemienne apoOHO-pallMOHANBHBIX ypaBHEHUW. PellleHHMe TEKCTOBBIX 3ajay
areOpanyecKuM METOIOM.

VYpaBHeHue c AByMs TNEpEeMEHHbIMU U ero rpaduk. PemeHue cucreM AByX
JIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU. PelieHne cucreM IByX ypaBHEHUN, OTHO
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U3 KOTOPBIX JMHEWHOE, a Apyroe — BTOpoW creneHu. ['paduueckas uHTEpnpeTanus
CHCTEMBI YPABHEHHM C IByMsI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a/1a4 allreOpanyecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne sMHEWHBIX HEPABEHCTB C OJHOM HEpeMEHHOW. Pemenue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM nepemeHHol. KBaapaTHble HepaBeHCTBa. ['paduueckast
MHTEPIpPETaLs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

DyHKIMHA
KBagpartuunas ¢pynkmus, e€ rpaduk u coiicta. [lapadoia, KOOpAWHATHI BEPIITHHBI

napadoJIbl, 0Cb CHMMETPHH 1MapaloJIb.

I'papuxn Qynxkumit: y= £x, y= kx+b, y = %; y=x%y=Vx y=|x],

U UX CBOUCTBA.

YucyioBbIe OCTE€10BATEIbHOCTH U NPOrpeccuu

[loHATHE YHCIIOBOM  IOCIEAOBATENBHOCTH. 3aJaHUE  ITOCIENOBATENBHOCTH
peKyppeHTHOI dopmyol u Gpopmysoit N-ro useHa.

Apudmernueckas U reoMerpuueckas mnporpeccuu. @Dopmynel N-TO  uieHa
apu(pMeTHUECKO U TEOMETPUUYECKOMN POrPECCUid, CYMMBI IIEPBBIX N YJICHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu
Ha KOOPJAWHATHOW IUTIOCKOCTH. JIMHEMHBIM M SKCHOHEHUMAIbHBIA pocT. CIoKHbIE
IIPOLICHTHI.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble  pe3ynbTaThl  OCBOGHUS  IpPOrpaMMbl  ydyeOHOro  Kypca
K KOHILy OOy4eHHUs B / KJjacce:

Yuciaa 1 BBIYMCICHUS

BrImonHsATh, coueTas yCTHbIE U TMCbMEHHBIE PUEMBI, apu(PMETUIECKUE ACHCTBUS
C pallMOHAJILHBIMU YUCJIAMHU.

HaxoauTh 3Ha4eHHs YUCTIOBBIX BBIPQXKCHUM, PUMEHATH Pa3HOOOpa3HBIE CTIOCOOBI
U NIPUEMBI BBIYUCIICHUS 3HAUEHUHN JPOOHBIX BRIPAXKEHUM, COAECpKAIIUX OOBIKHOBEHHbBIE
U JIECATUYHbBIC TPOOHU.

[Tepexoauts OT OAHOH (GOPMBI 3amMcud 4Yucen K Apyrod (mpeoOpa3oBbIBATH
JECATUUHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JCCATUIHYIO IPOOB).

CpaBHHBATh U YIIOPSIIOYUBATH PAIlIOHATIBHBIE YHCIIA.

OKpyrJsATh YKCIIa.

BbINONHATh NPUKUAKY U OLEHKY pPE3ysbTaTa BbIYMCICHUM, OLICHKY 3HAUYE€HHUU
YUCJIOBBIX BbIpAXKEHUH. BBINOMHATE JEUCTBUS CO CTENEHSIMU C HATypabHBIMU
MOKA3aTeIISIMH.

[IpuMeHsTh NPU3HAKUA JEIUMOCTH, PA3OKEHHWE Ha MHOXKHUTEIM HaTypalbHbIX
YHUCEJL.
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Pemarp nmpakTHKO-OpUEHTHPOBAHHBIC 33/1a4H, CBI3aHHBIC C OTHOIIICHUEM BEJIMUMH,
IPONOPIMOHATIBHOCTRIO  BEJIMYMH, IPOLEHTAMH, WHTCPIPETHPOBATh PE3yIbTaThl
pelleHus 3a1a4d ¢ y4€TOM OrpaHHYEHHUH, CBI3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBACMBIX
0OBEKTOB.

AnredOpanyecKkue BbIPpasKeHUSA

Hcnonp30BaTh anreOpanyecKyrd TEPMHUHOJOTHIO M CHMBOJIMKY, NPUMEHATH €€
B IIPOLIECCE OCBOCHMS yYEOHOr0 MaTepuaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPAKEHUH TMpPH 3aJaHHBIX 3HAYCHHSX
IIEPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHMs LIEJIOr0 BBIPAXEHHST B MHOTOWIEH IPUBEICHUEM
10JIOOHBIX ClIaraéMblX, PaCKPbITHEM CKOOOK.

BBINIONHATS YMHOKEHHE OJTHOWIEHA HA MHOIOYJIEH U MHOTOWJIEHA HA MHOT'OYJIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CyMMbI U KBaJpara pa3HOCTH.

OCyIIEecTBIATh Pa3JIOKEHNE MHOTOYJICHOB HA MHOYKUTEIH C TIOMOLIBIO BBIHECEHUS
32 CKOOKHM OOILEro MHOXUTEJNs, TPYINIUPOBKU CIAraeMblX, HpUMEHEHUs GopMys
COKpAILLIEHHOI'O YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHMsI MHOTOWIEHOB [UJIsl PEIICHHS] pPa3IM4YHbIX 3a7ad
U3 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEABHON ITPAKTUKH.

Hcrnonp30BaTh  CBOMCTBA  CTENEHEM C  HATYpPaIbHBIMM  IOKAa3aTeIIMHU
JUIs TIpeoOpa30BaHus BEIPAXKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTp nuHeliHbIE ypaBHEHHUS C OJTHOW MIEPEMEHHON, IPUMEHSIS ITPaBUIIa IEPEX01A
OT MCXOJHOI'0 YpPaBHEHHUS K PaBHOCWIBHOMY eMmy. IIpoBepsATh, sBIAETCA JIM 4YMUCIIO
KOpPHEM YpaBHEHMS.

[IpumensaTe rpaduyeckre METONbl MPH PEIICHUU JIMHEWHBIX YPaBHEHUW M HUX
CUCTEM.

[TonGupate npuMepsl Hap YKce, SABISIOUMXCSA PEeUICHUEM JUHEHMHOI0 YpaBHEHHUS
C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTU TpadUK JTUHEHMHOrO ypaBHEHHUS C JBYMs
EPEMEHHBIMH, MOJIb3YACh TPauKOM, IPUBOIUTH TPUMEPHI PELICHUS YPaBHEHHUS.

Pemars cucTembl 1BYX JIMHEWHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMH, B TOM YHCIIE
rpauyuecku.

CocTaBnsaTh U pemarh JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEWHBIX YpPAaBHEHHUN
II0 YCJIOBUIO 3a1a4M, HWHTEPIOPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1a4yd
IIOJIYYEHHBIN PE3yNbTarT.

DyHKIMH

N300paxaTb Ha KOOPAMHATHOM MNPSMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOp/AMHATaM, JY4M, OTpPE3KH, HHTEpBAJIbl, 3alHUChIBaThb YMCIOBBIE IPOMEKYTKU
Ha aire0panyecKoM SI3bIKE.

OTmeudaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJIMHATaM, CTPOUTh
rpaduku muHeHbIX QyHKUKNA. CTpouTh Tpaduk QyHKIUU ¥ = |x|.
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OnuceIBaTh ¢ MOMOIIBIO (DYHKIIMA M3BECTHBIC 3aBUCHMOCTH MEXKIY BEIUYMHAMU:
CKOPOCTb, BpEMsl, PacCTOSIHHE, I[€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOAUTEIILHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxomuTs 3HaueHre QyHKIMH MO 3HAYCHUIO €€ apryMeHTa.

[Torumatre rTpaduueckuii cmoco® TpeaAcTaBlIeHUS W aHamM3a WH(popmaImwy,
W3BJICKaTh M WHTEPIPETUPOBATh WH(OPMAIHNIO U3 TPAPUKOB PEATHHBIX MPOIECCOB H
3aBUCUMOCTEM.

[IpeaMeTHBIC pe3yabTaThl OCBOCHHS TMPOTPaMMbl  y4eOHOIO Kypca K KOHILY
oOydeHus B 8 KJjacce:

YucJa 1 BLIYUCTIEHUS

Hcnonb30BaTh HaYadbHBIC MPEACTABICHUS O MHOKECTBE JIEMCTBUTEIBHBIX YHCEIN
JUIS CpaBHEHHUS, OKPYIJICHUS M BBIYHCICHUH, W300pakaThb JCHCTBHUTEIIBHBIC YHCIIA
TOYKaMU Ha KOOPJIMHATHOM MIPSAMOMU.

[IpumensaTy TOHSATHE aApUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIC KOPHH, MCIIOJb3YSd IIPH HEOOXOJMMOCTH KAaJIbKYJIATOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAXKEHUM, COACPKAIMX KBaJpaTHbIE KOPHHU, HUCIIOJIB3YysS CBOMCTBA
KOpHEM.

Hcnons3oBaTh 3anycu OOJBIINX U MaJIbIX YHUCEII C ITOMOIIBIO IECATUYHBIX ApoOeit
u creneHeil uncia 10.

AnredOpanyecKkue BbIPpasKeHUSA

[TprMEHSTh MOHATHE CTETICHU C IIESJIBIM TTOKa3aTesIeM, BBITIOJIHATH IMTPeoOpa3oBaHus
BBIPAKEHHM, COACPKAIIMX CTETICHH C LIEJIBIM ITOKA3aTEIIEM.

BeIMONMHATE  TOXIECTBEHHBIE IMPEOOpPa30BaHUS  pPAIlMOHAIBHBIX  BBIpAKCHUM
Ha OCHOBE IPaBUJI ACHCTBUI HaJ MHOTOUYWICHAMH U alreOpandecKuMH JIPOOSMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUJIEH HA MHOXKUTEH.

[IpumensaTy mpeoOpa3oBaHUs BBIPpAXKCHUW JUIS PEIISHUS pa3IMYHBIX 3a7ad
13 MAaTeMAaTUKH, CMEXHBIX MTPEAMETOB, U3 PEAIbBHOW MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemare JsMHENHBIE, KBaJpaTHbIE YPAaBHEHUS W PaLMOHAIBHBIE YpPAaBHEHUS,
CBOZALIMECSA K HUM, CUCTEMBI IBYX YPAaBHEHUN C ABYMs [IEPEMEHHBIMH.

[IpoBoauThe mpocCTENIINE KUCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUU, B TOM
qHUClie C TPUMCHEHHWEM TrpaduyecKkux NpeAcCTaBIeHUi (ycTaHABIMBaTh, WUMEET JIH
ypaBHEHUE WJIM CHCTEMa YPaBHCHHUH PEIICHHS, €CJIM UMEET, TO CKOJIBKO, U TIpoYee).

[lepexoauTh OT ciaoBecHOM (HOPMYIHUPOBKHU 3a7aud K €€ aaredpandeckod MOJeH
C IIOMOILBIO COCTABJICHUsI YPABHEHUS WIIM CUCTEMbl YPaBHEHUM, UHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3aJ1a4y ITOJy4YEHHBIN PE3YJIbTAaT.

[IpumeHsATs CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHMs, OLIEHKH, pEIIaTh
JVMHENHBIE HEPABEHCTBA C OAHOW TIEPEMEHHOW M WX CHUCTEMBI, JaBaTh IPaUUECKyrO
WJUTFOCTPALMIO MHOKECTBA PEILIEHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DyHKIMHA

[lonumaTth W MCHOJB30BaTh (YHKIMOHAIbHBIE TMOHATUS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUCHHUS), ONpEACNATh 3HaueHWe QYHKIUA TI0 3HAYCHUIO
apryMeHTa, OnpeessaTh CBOMCTBA GYHKIUU 10 €€ TpaduKy.

CtpouTth rpaguKu 1eMeHTapHbIX QYHKIUHI BUA:

£ o o
y=_,y= x%, y = x3,y = \x, y = |x|, onuceIBaTh CBOICTBA YHCIOBOH QYHKIHH

1o e€ rpaduky.

[IpenMeTHBIE pE3yNbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHITY
o0yuenus B 9 kJacce:

Yuca 1 BLIYUCIEHUS

CpaBHUBATh U YIOPAIOYMBATH PAIIMOHATIBLHBIC U UPPAIlMOHAJIbHBIC YUCIA.

Breinonusate apudmernyeckue EUCTBUS C pallMOHAIBHBIMH YHUCJIAMH, COUYETas
YCTHBIE W IIMCBMEHHBIE NPUEMBI, BBINOJIHATh BBIUMCICHUS C HWPPAlUMOHAIBHBIMU
JHCIIAMH.

HaxonuTe 3HadYeHUsS CTENEHEW C LEIBIMHM IMOKA3aTeISIMU M KOPHEW, BBIYUCIISATH
3HAYEHHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrasiTb  JEUCTBUTEJBHBIC 4YMCJA, BBINOJHATH IPUKUJAKY  pe3yJibTaTa
BBIYHCJICHUH, OLICHKY YUCJIOBBIX BBIPAXKECHUIM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHelHbIE W KBaJpaTHBIC YPABHECHUS, YPABHECHUS, CBOJAIIMECS K HUM,
MpoCTEHIre TPOOHO-PaIIMOHANIBHBIC YPABHEHHUS.

Pematpe cucteMbl JByX JIMHEHHBIX YPABHEHUHN C ABYMS MEPEMEHHBIMU U CUCTEMBbI
JIByX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJIACTCS JJUHEUHBIM.

Pemate TekcTOBBIE 3a7aun aNreOpanvdecKuM CIOCOOOM C MOMOIIBIO COCTABICHUS
YPaBHEHUSI WM CUCTEMBI ABYX YPABHEHHM C JBYMS IEPEMEHHBIMH.

[IpoBoauTh IIpOCTENIINE MCCIIENOBAHUS YPABHEHUW U CHUCTEM YPABHEHUH, B TOM
yuclie ¢ NpPUMEHEHHEM TrpaHuuecKux MpeAcTaBicHui (ycTaHaBIMBaTh, HMMEET JIH
ypaBHCHHE WJIM CHCTEMa YPaBHEHHH PEIICHHS, €CITH HMEET, TO CKOJIbKO, U IIpoUee).

Pemrars nuHeliHbIe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh PEIICHHE
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aIIUCHIBATh PELICHHUE C TOMOIIBI) CHMBOJIOB.

PemaTte cucTtembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIHOYAOIIUE
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHWE CHUCTEMbl HEPABEHCTB HA YMCJIOBOMN
MPSIMOM, 3aIIUCHIBATH PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Hcnosnb30BaTh HEpABEHCTBA ITPU PELICHUH PA3JIMYHBIX 3a1a4.

DyHKUNH
PacrioznaBath (yHKIIMM W3y4eHHBIX BUIOB. [loka3piBaTh CXEMaTHUUECKH
pacroIO)KeHHEe Ha KOOPAMHATHOM TUIOCKOCTH TrpadukoB (QyHKIUN BHAa: Y = £X,

y
y=4#x+b y=—, y=ax’+bx+c, y=x3 y=+x, y=|x| B 3aBucumoctu
OT 3HauYeHHil K0IQPUIMEHTOB, ONUCHIBAT CBONCTBA (DYHKIIHIA.
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Ctpouts U u300pakaThb CXEMaTUYEeCKH TpaduKU KBaAPATHUUHBIX (YHKIUH,
OTHCHIBAaTh CBOMCTBA KBAPATUYHBIX (PYHKIIHH MO X rpaduKam.

Pacno3naBarh kBagpaTHuHyl0 (QyHKIMIO 1O (Qopmyse, MNPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (PYHKIMH U3 pealbHON KU3HU, (PU3UKH, TEOMETPHH.

YucoBble MOCTAEI0BATETLHOCTH M MPOrPeCcCHH

Pacrio3HaBath apu(pMETHUYCCKYI0 M T'€OMETPHUECKYIO IMPOTPECCHH IMPU Pa3HbIX
crnoco0ax 3aaHus.

BEINOTHATE BBIYUCIICHHUS ¢ UCTIOIb30BaHUEM (POPMYJ N-TO YeHa apru(pMETHUECKOM
U T€OMETPUUECKON IIPOIPECCHil, CYMMBI IIEPBBIX N YJICHOB.

M300pakaTh WICHBI IMOCICAOBATEILHOCTH TOYKAMU Ha KOOPIMHATHOM IIJIOCKOCTH.

PemaTe 3amaun, CBA3aHHBIE C YHCIOBBIMHU ITOCIIEAOBATENHHOCTSIMU, B TOM YHCIIE
3aJ1a4 U3 PealIbHOM KU3HH (C UCITOJIb30BAHMEM KAJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA ).
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TEMATHUYECKOE IINTAHUPOBAHMUE

7 KIIACC
HanmvmenoBanne paznena |KoaudecTso OcHoBHOE OCHOBHBIE BH/IBI IECSITEILHOCTH 00y4YarOIIHUXCS
(TemsbI) Kypca JacoB COJIep’KaHue
Yyiciia 1 BEIYUCICHUS. 25 IToustue CucreMaTu3upoBaTh U 000ramiaTh 3HAHUS
PannonanbHbie yncna PaIMOHAIEHOTO YUCIa. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckue CpaBHUBATh U YNOPSA0YHUBATH AP00H, TpeoOpa30BbIBAS
JEUCTBUS IPU HEOOXOIMMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHAJIbHBIMU
yuciamu. CpaBHEHHME,
yIOpsI0YMBaHUE
pPallMOHAIBHBIX YHCEIL.
CreneHn

C HATypaJIbHbIM
MTOKa3aTeJIeM.
Pemenne ocHOBHBIX
3aJ1ay Ha JpooH,
MPOLICHTHI

U3 peaslbHON
MIPAKTHKHU.

[Ipu3Haku neIMmMoCTH,
pasoXKeHUs

Ha MHOKHTEIIN
HaTypaJIbHBIX YUCE.

OOBIKHOBEHHBIE B JICCATUYHBIC, B YACTHOCTH B O€CKOHEUHYIO
JOECATUYHYIO JPOOB.

IIpuMeHATH pa3Ho0Opa3HbIe CIIOCOOBI M PUEMBI
BbIYHUCJICHUS 3HAYECHUH IPOOHBIX BbIPAKEHUI,
coJiepKaliux OOBIKHOBEHHBIC U ACCATUYHBIC IPOOH:
3aMEHSTh MPU HEOOXOIUMOCTH JICCATUIHYIO IPOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECITUYHOM, MPUBOIUTH
BbIpaKeHUe K popme, HanboJee yao0HOM /il BEIYUCIICHUIH,
peoOpa3oBbIBATh JPOOHBIE BHIPAKEHUS HA YMHOKEHHE U
JIeJICHUE ACCATUYHBIX Ipo0ei K JeHCTBUSIM C LIEJIbIMU
YHCIIaMH.

IIpuBoaUTH YK CJIOBbIe U OYKBEHHbIE PUMEPbI CTEIICHU
C HaTypaJIbHBIM TMOKa3aTesieM, OOBICHSS 3HAYCHUS
OCHOBAHMS CTETICHU U TMOKa3aTessl CTENEHU, HAaXOUTh
3Ha4YCHMS cTerneHei Buaa a" (a — moboe palroHaIbHOES
YKCII0, N — HATYpaJIbHOE YHMCIIO).
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Peanpubie
3aBucuMoOcCTH. [Ipsimas
1 oOpaTHas
MPONOPIIMOHAIIBHOCTH

IMonuMAaTh CMBICI 3aIHUCH OOJBIINX YUCEII C IIOMOIIBIO
JNECATUYHBIX ApoOeit u crenenei yncna 10, npuMeHATH nx
B PCaJIbHBIX CHTYaIlHsIX.

IIpuMeHSATH IPU3HAKH JICITUMOCTH, Pa3JIOKCHHUS Ha
MHOJKUTEJIA HATyPaTbHBIX THCE.

PemaThb 3a7a4u Ha 9acTH, IPOIICHTHI, POITOPIIUH,

Ha HaXOXJCHHE ApoOu (IIPOICHTA) OT BEJIUYHHBI U
BEJIMYUHBI 110 €€ qpodu (IPOIeHTY), Apodu (TIPOIICHTA),
KOTOPBIA COCTaBJISCT OJIHA BEJIUYMHA OT APYrOM.
IIpuBoaUTH, pa30MpaTh, OLEHUBATDH PA3JIMYHBIC PEIICHHMS,
3aIMCH PEIICHUH TEKCTOBBIX 3ajad.

Pacno3HaBaTh U 00bSICHATD, OIMPASICh HA ONPECIICHNS,
IIPSIMO MPOMOPITMOHAIILHBIC M OOPATHO MPOITOPIIMOHATIBHBIC
3aBHCHMOCTH MEXy BEJIMYMHAMU; MPUBOAUTH MPUMeEPbI
3THX 3aBHCHMOCTEH U3 PealbHOTO MHpPa, U3 IPYrUX YUeOHBIX
IIPEIMETOB.

PemaTh NpakTHKO-OPHEHTHPOBAHHBIC 3a]a4M Ha JIPOOH,
IPOIICHTHI, MPSAMYIO U 00PaTHYIO IMPOIMOPIHOHAILHOCTH,
HPOIIOPITHH

AnreOpanueckue
BBIPAKCHUS

27

bykBenHbIe
BBIPAKCHUS.
[IepemenHsbIe.
JlonmycTtumsle
3HA4YECHUS
IIEPEMEHHBIX.
DOopMYyIIBL.

OBaagersb anredpandecKoil TEPMUHOJIOTUEH U CUMBOJIMKOM,
NPUMEHSATH €€ B IIPOIIECCE OCBOCHUST YU€OHOro MaTepuania.
Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUN TIPH 3aTaHHBIX
3HAYCHUSX OYKB; BBIOJHATH BRIYMCIICHHS IO (hOpMYJIaM.
BoinoHATH npeoOpa3oBaHus 11EJI0T0 BEIPAKEHUS

B MHOT'OYJICH MPUBEJICHUEM MOJOOHBIX ClIaraeMbiX,
packpbITHEM CKOOOK. BBIMOIHATH YMHOXKEHHE OJTHOWJICHA
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[IpeobOpazoBanue
OYKBEHHBIX
BBIPA)KCHUH,
pacKpbITHE CKOOOK U
NpUBEICHUE

MOJIOOHBIX ClIaraeMbIX.

CBolicTBa cTEIIeHA
C HaTypaJbHbIM
MOKa3aTEJIEM.
MHorouieHsbl.
Croxenue,
BEIYHMTAHHUE,
YMHOXCHHUE
MHOTOYJICHOB.
DopMyibl
COKPAILIEHHOTO
YMHOXEHHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHO>KHUTEIIN

Ha MHOTOYJIEH 1 MHOTOYJICHA HA MHOTOWICH, PUMEHATH
(opMyJibl KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyuiecTB/IATh PA3JI0KEHNE MHOTOWICHOB HA MHOKHUTENHN
yTEM BBIHECEHUS 32 CKOOKHM OOIEro MHOKUTEIS,
npUMeHeHus (OpMyJibl pa3HOCTH KBaJpaToB, (OpMYII
COKpAILLEHHOI'O0 YMHOKCHUS.

IIpumensiTh IpeoOpa3oBaHNEe MHOTOUJIEHOB IS PEIICHUS
Pa3IMYHBIX 3aJa4 U3 MAaTEMaTUKHU, CMEKHBIX IIPEIMETOB,
U3 peaJbHON PAKTUKHU.

3HAKOMHUTBHCH € MCTOPHEN Pa3BUTHS MaTEMAaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuiia
npeoOpa3oBaHus
YpaBHEHUs,
PaBHOCUJIBHOCTD
YPaBHCHUU.
JIunenHoe ypaBHEHUE

Pemiate iMHENHOE YpaBHEHHE C OTHOW IEPEMEHHOM,
NPUMEHSIS MPAaBUJIA NIEPEX0/IA OT UCXOIHOTO YPAaBHEHUS

K paBHOCWJIbBHOMY eMy OoJiee rpocTtoro Bujaa. IlpoBepsrTs,
SABJISICTCS JIU KOHKPETHOE YHCIIO KOPHEM YPABHEHMUSI.
IToxOupaTs npuMepbI NIap YKCEI, ABISIONIMXCA PEIICHUEM
JIMHEMHOTO YPAaBHEHUS C ABYMS IEPEMEHHBIMU.
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C OJHOU NIEPEMEHHOM,
pELICHNE JIMHENHBIX
ypaBHeHUl. Pemenue
3a/1a4 ¢ MOMOUIBIO
YPaBHEHHM.
JlunenHoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €T0
rpaduk. Cucrema AByx
JIMHENHBIX YPaBHECHUHN
C ABYMS
MIEPEMEHHBIMU

CTpouTh B KOOPJMHATHON MIOCKOCTH TpaduK JTUHEHHOTO
YpaBHEHUS C JBYMsI IEPEMEHHBIMH; TIOJIb3YSCh IPapUKOM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHCHHUS.

HaxoauTh penieHue CUCTEMBI IBYX JJMHEHHBIX YPABHCHUM
C ABYMSI IEPEMEHHBIMH.

CocTaBJATh U peliaTh YPABHEHUE UJIU CUCTEMY
YPaBHEHUI MO YCIOBUIO 33J]a41, UHTEPIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 33Ja4U 1OJy4ECHHBIN
pe3yabTar

Koopaunate! u rpaduku.
OyHKIUU

24

Koopaunara Toukn
Ha npsiMOM. YnCI0BBIE
MIPOMEKYTKHU.
Paccrostnue mexny
JIBYMs TOUYKaMU
KOOPAMHATHOU
IPSAMOM.
IIpsamoyronpHas
CUCTEMA KOOPAUHAT
Ha MJIOCKOCTH.
[Tpumepsl rpadukos,
3aJIaHHBIX
dbopmynamu.

N300paxaTh HA KOOPIUHATHOW MPSIMOIl TOUKH,
COOTBETCTBYIOIIUE 33JJaHHBIM KOOpJMUHATAM, JIy4d, OTPE3KH,
WHTEPBAJIbI; 3aMUCHIBATh WX HA aJIT€OpandecKoOM S3bIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH 110
3aJJaHHBIM KOOpPAMHATaM; CTPOUTH IPapUKN HECIOKHBIX
3aBHCHMOCTEH, 3aJJaHHBIX (DOpMyTamMu, B TOM YHCTIC

C TIOMOIIIBIO U (PPOBBIX JTabOpATOPUI.

IIpumMeHsATH, H3y4yaTh NPeuMYyIeCTBA,
HHTEPNPeTUPOBATH rpaduIeCKUil CrIoco0 MPeICTaBICHUS
Y aHaJIM3a pa3HOO0Opa3HON KU3HEHHOW HH(OpMaIUK.
OcBauBarthb NoHsATHE (YHKIINH, OBJIAICBAThH

(G YHKIIMOHATHHONU TEPMUHOJIOTHEH.

Pacno3naBathb mHeliHy0 QyHKIMIO Y = KX + D,
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Urenue rpadukon
pearbHBIX
3aBUCUMOCTEH.
[TonsTre GyHKIINUH.
['padpux pyHKIUY.
CpoiicTBa (pyHKIIMIA.
Jluneitnas QyHKIUS.
[locTpoenue rpaguka
JMHENHOU QYHKITUH.

ONMCBIBATH €€ CBOMCTBA B 3aBUCMMOCTH OT 3HAUYCHUU

ko3 dunmenTos K u b.

Crpouthb rpadukm quHeiHOM QyHKIMK, GyHKIUU Y =| x|
Hcnoab3oBaTh HU(PPOBHIE PECYPCHI LIS IOCTPOCHUS
rpa¢uKkoB GYHKIMN U U3ydEHUS UX CBOWCTB.

IIpuBOIUTE MPUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX
IIpoLIECCaxX U SIBJIECHUAX

['padux pynxumu
y =|xl|
[ToBTOpeHue u 00001IeHNE 6 [ToBTOpEHUE Bri0MpaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX ITOHATUHI YUCEeJI, BBIYUCIICHUN, TPEOOpa30BaHMI BBIPAKEHUH,
U METOJIOB Kypca pelieHusl ypaBHEHUM.
7 xJacca, 00001IeHNne OcyiecTBJISAITH CAMOKOHTP0JIb BHITIOTHAEMBIX ICUCTBUI 1
3HaHUU CaMOTIPOBEPKY pe3ysIbTaTa BRIUUCIECHUH, IPeoOpa3oBaHmil,
MTOCTPOECHHUI.
Pemartsb 3agaum u3 peanbHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCKUe 3HAHUSA /U PELICHUS 3a]1a4 U3 IPYyrux
MIPEIMETOB.
Pemath TekcTOBBIE 321241, CPABHMBATH, BLIOMPATH
CIOCOOBbI PEIICHUS 3a/1a41
OBILEE KOJIMYECTBO 102
YACOB I10 TTPOI'PAMME
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8 KVIACC

HanmvmenoBanune paznena |KoaudecTBo OcHoBHOE OCHOBHBIE BH/IBI ICSITEILHOCTH 00y4YarOIIHUXCS
(TembI) Kypca 4acoB coZiepKaHue
Uucna 1 BBIYUCIICHMUSL. 15 KBaznpaTHbIii KOpEHb @®opMyTHPOBATH OIpeiesieHre KBaJIpaTHOTO KOPHS

KBagpaTHble KOpHU

u3 uncia. [lonsatue
00 uppanmoHAIEHOM
yuciae. JlecsaTudaneie
MPUOIKEHUS
UppALMOHAIBHBIX
YHCEeI.
JleficTBUTENIbHBIC
yucna. CpaBHEHUE
JIEUCTBUTEIILHBIX
YHCeII.

YpaBHeHue BHaa

x> = a.

CBoiicTBa
apuMEeTUIECKUX

KBaJPATHBIX KOPHEN.

[IpeobpazoBanue
YHUCIIOBBIX
BBIPAKECHU,
COJIePIKAIIUX
KBaJIpaTHbIC KOPHU

U3 yncia, apuhMeTUYeCcKOro KBaJipaTHOTO KOPHSI.
IIpuMeHATH onepanuio U3BJICUYCHHS KBaJPATHOIO KOPHS
U3 YUCTIa, MCIOJb3YSl TP HEOOXOIUMOCTH KAJBKYJISATOP.
OueHnBaTh KBaJApaTHBIE KOPHU LIEJIBIMU YHCIIAMHU U
JECSITUYHBIMU JPOOSIMHU.

CpaBHMBATh U YNOPSIA0YHMBATh PALlIOHAJIBHBIEC U
MPPALMOHAIBHBIC YMCIIA, 3AIIUCAHHBIE C TOMOILBIO
KBa/IpaTHBIX KOPHEH.

HMccienoBaTh ypaBHEHHE X? = @, HAXOAUTH TOYHBIE U
npuOImkEHHBIE KopHH TTpu & > 0.

HccaenoBars CBOMCTBA KBAJPATHBIX KOPHEW, IPOBOJIS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOIb30BAHUEM KAJIBKYIIATOPA
(KOMITBIOTEpA).

Jloka3bIBaTh CBOMCTBA apU(PMETHUECKUX KBaJAPATHBIX
KOpHEU; NpUMEHSTh UX JIJIs IPeoOpa30BaHMs BIPAKEHUH.
BoinosHATH Npeodpa3oBaHusA BEIPAXKEHUHN, COACPKAIINX
KBaJIpaTHbIE KOPHU. BeIpakaTh nnepeMeHHbIe

U3 FEOMETPUYECKUX U PU3NUECKUX (HOpMYII.

BbIyucasATh 3HAYEHU ST BBIPAKEHUM, COACPKALTUX
KBaJIpaTHbIE KOPHH, UCIIOJIb3YS MPU HEOOXOJUMOCTH
KAJIBKYJIATOP.
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Hcnoan3oBars B X0IC pCIICHUA 3a1a49 3JICMCHTAPHBIC
MpCACTABJICHUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMMU
BCJIMYHH.

3HAKOMUTLCS C I/ICTOpHeﬁ Pa3BUTHUA MATCMATHUKU

Yuciia U BEIYHCIICHUS.
CreneHs ¢ 1eJIbIM

CrerieHs ¢ 1EJIBIM
[MOKAa3aTEJIEM.

@DopMyJTHPOBATH ONpeieIeHUe CTEIIEHU C 1EITbIM
MOKa3aTeseM.

[10Ka3aTeeM CranmapTHas 3anuch IIpeacraBiasiTh 3anMCh OOJBIINX U MAJIBIX YUCEI
quca. B CTaHJapTHOM BHsie. CpaBHMBATD YHCJIA U BEJINYNHBIL,
Pa3mepbl 00beKTOB 3alMCaHHbBIE C UCTIOb30BaHueM crerenn 10,
OKPYXKAIOILEr0 MUpa Hcnmosb30BaTh 3aNMCh YUCEIl B CTAHIAPTHOM BUJIE
(oT aeMeHTapHBIX IUISL BBIPQXKEHUSI pa3MepPOB 0OBEKTOB, IIIUTEILHOCTH
YaCTULL IIPOLIECCOB B OKPY/KAOIIEM MUPE.
110 KOCMHYECKUX DopMyJIHPOBATH, 3aIUCHIBATH B CHMBOJINYECKOil (popme
0OBEKTOB), Y WJIIOCTPUPOBATh IPUMeEPaMM CBOKCTBA CTEIIEHU
JUTUTEIbHOCTD C LEJIBIM MTOKA3aTENIEM.
IIPOLIECCOB IIpuMeHATH CBOMCTBA CTENIEHU IS MPeoOpa30BaAHMS
B OKPY)KAIOIIEM MHUPE. | BBIPAKECHUM, COAEPKAIIMX CTEIIEHU C LEIIbIM IIOKA3aTeJIEM.
CBolicTBa CTEIIEHU BBINOJHATH JeMCTBUSA C UHCIIAMHU, 3aIIMCAHHBIMU
C LIEJIBIM TI0KA3aTeJIeM | B CTaHAApTHOM BHJE (YMHOXCHUE, JCIICHUE, BO3BEICHHUE
B CTEIICHb)
AnreOpanyeckue KBagparssiii PacnosHaBarh KBagpaTHbIA TPEXUJICH, YCTAaHABIUBATh
BbIpakeHUsA. KBagpaTHbIi TPEXUIIEH. BO3MOXKHOCTb €0 Pa3JIOKEHUS HA MHOXKUTEIIN.
TPEXWIEH Paznoxenue PackinaabiBaTh Ha MHOKHMTEIM KBAJIPAaTHBIN TPEXUIICH
KBaJPAaTHOTO C HEOTPULIATENILHBIM TUCKPUMHUHAHTOM
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TpEXUJICHA
Ha MHOXUTEIN

AJreOpanyueckue
BBIPAKEHHUSL.
Anrebpandeckas 1po0b

15

Anrebpanueckas
apo6b. [lomycTumele
3HAYCHUSI
NepeMEHHBIX,
BXOJISIIINAX

B ajreOpanyeckue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anreOpanyeckon
npoou. CokpaiiieHue
TpoOei.

Crnoxxenue,
BbIUHMTAHUE,
YMHOXCHUE U JICJICHUE
anreOpandeckKux
Tpo0ei.
[IpeobpazoBanue
BBIPAKCHUM,
COJIePIKAIIUX
anreOpanyecKue
Ipoou

3anuceiBaTh anreOpanyeckue BoipaxkeHus. Haxonurp
001aCTh ONpeeNIeHUs PAaMOHAIILHOTO BBIPAYKEHUS.
BbINOJHATH YHCIIOBBIE ITOACTAHOBKU U BBIYMCIATH
3HaYeHHUe IpoOH, B TOM YUCJIE C IOMOIIBIO KaIbKYIATOPA.
®opMyJIMPOBATH OCHOBHOE CBOMCTBO alNreOpanyecKoi
IpoOu U MPUMEHATHb €ro [ IpeoOpa3oBaHus 1pooeii.
BbInoaHATH qelcTBUS ¢ reOpandecKuMu IpoosMu.
[IpumensTh npeoOpa3zoBaHus BEIPAKEHUN JIJIs1 pELIECHUS
3ana4y. Beipaxars nepemennsie u3 Gpopmyi (pu3nUecKux,
F€OMETPUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYAIMN)
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YpaBHEHUS U HEPABEHCTBA.
KBagparHble ypaBHEHUS

15

KBanparnoe
ypaBHeHue. HenomHoe
KBaJpaTHOE
ypaBHeHue. Gopmyiia
KOpHEU KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHun,
CBOJSILIAXCS

K KBaJpaTHBIM.
[Ipocreiiue 1poO6HO-
panMOHAJIbHBIE
ypaBHEHMUSI.

Pemenune TekcToBBIX
3aJ1a4 C IOMOUIbIO
KBaJIpaTHBIX
YpaBHEHUI

Pacno3HaBaTh KBaJpaTHbIC YPABHEHHUS.

3anucsIiBaTh GOpPMYJIy KOpHEN KBaJAPaTHOTO YPaBHEHHS,
pemiaTh KBaJipaTHbIe YPABHEHUS] — IOJHBIC U HEIIOJIHBIE,
IIpoBoauTh npocTeime HCCIAeT0BAHNSA KBAJAPATHBIX
YPaBHEHHUU.

PemiaTs ypaBHeHUs1, CBOASIINECS K KBaJPAaTHBIM,

C TIOMOIIIBIO MPEe0OPa30BAHUM U 3aMEHOU MEPEMEHHOM.
Hao0urogaTs 1 aHAJIM3UPOBATH CBA3b MEXAY KOPHSIMH U
K03 pULIIEeHTaM1 KBaJIpaTHOTO YpaBHEHHUS.
®opmysamnpoBarthb TeopeMy Buera, a Taxke oOpaTHyIO -
TEOpEMY, IPUMEHATH 3TH TEOPEMBI JJIS PEILICHHUS

3a/1ay.

Pemiath TekcTOBBIE 32124 AIreOpandecKuM ClIOCOOOM:
NEPEXOUTH OT CIOBECHON (POPMYITHPOBKH YCIOBUS 3a/1a4u
K adredpandyeckoi MoJIeiIM MyTEM COCTABJICHUSI YPAaBHEHUS;
pemaTh COCTaBJIEHHOE YpaBHEHUE; HHTEPIPETUPOBATD
pe3yJnbTar.

3HAKOMHUTBHCH C MCTOPHEN PA3BUTHS aJreOpsbl

YpaBHEHUS U HEPABEHCTBA.
CucreMbl ypaBHEHUI

13

JIunetHoOEe ypaBHEHUE
C AByMs
IIEPEMEHHBIMHU, €TO
rpaduk, TpUMepsI
peLIeHUs] YpABHEHUN
B LIEJIBIX YUCTIAX.
Pemenune cucrem nByx
JIMHEVHBIX YPaBHEHUN

Pacno3sHaBarh JIMHEHHbBIE YPABHEHUS C JBYMSI
IIEPEMEHHBIMH.

CrpouTth rpa@uKy TMHEHHBIX YPABHEHHM, B TOM YHUCJIE
HUCIOJIb3Ys HH(POBLIE pecypcehl.

PasiimyaTthb napasuiesibHbIE U IIEPECEKAOINECS IPSIMbIE
110 UX YPABHEHMSM.

Pemiath cucTeMsl JBYX JINHEMHBIX YPAaBHEHHUU C IBYMs
NIEPEMEHHBIMH MOJICTAHOBKOM U CIOKEHUEM.
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C ABYMS
MIEPEMEHHBIMU.
[Tpumepsl penieHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHU C ABYMS
MIEpEMEHHBIMU.
['padpuueckas
WHTEpIIpETALS
YpPaBHEHUS C ABYMS
MEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YPaBHEHUI C ABYMS
TIEPEMECHHBIMM.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM ypaBHECHUU

Pemartpb npocrelinine cucTeMsl, B KOTOPBIX OJJHO

U3 ypaBHEHUU HE SIBIISIETCS IMHENHBIM.

IIpuBoguTh rpaguyecKyr0 MHTEPNPETALMI0 PEIICHUS
YPaBHEHUS C ABYMS IEPEMEHHBIMU U CUCTEM YpaBHEHUHN
C IBYyMsI IEPEMEHHBIMU.

Pemiath TekcTOBBIE 32241 AITreOpanyecKuM CIocoOOM

YpaBHEHHS 1 HEPABEHCTBA.
Hepasencrra

12

Hucnosble
HEPaBEHCTBA U UX
CBOMCTBA.
HepagenctBo ¢ ogHoOM
IIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJHOU
IIEPEMEHHOM U UX
petenne. Cuctemsl
JIMHEVHBIX HEPABEHCTB

DopMyJIUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOW MPSMOM, 10KA3bIBAThH
aNreOpanyecKu.

IIpumeHSTH CBOIICTBA HEPABEHCTB B XOJI€ PELICHUS 3a1a4.
PemiaTe JIMHENHBIE HEPABEHCTBA C OJTHOU MIEPEMEHHOM,
M300paxkaTh PEIICHNE HEPaBEHCTBA HA YHCIIOBOM MPSIMOH.
PemaTh cucteMbl IMHEWHBIX HEPABEHCTB, U300paKaTh
pELIEHUE CUCTEMBI HEPABEHCTB Ha YUCIIOBOM MPAMOMN
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C OJTHOM NTEPEMEHHOU
U UX pELICHHE.
N3o6paxkenue
peleHus: TMHEUHOTO
HEPABEHCTBA U UX
CUCTEM HA YHCIIOBOI
MPSIMOU

OyHKIUH.
OCHOBHBIE TOHITUA

[Tonsitue dhyHKIUU.
O6unacTb onpeneaeHus
¥ MHOXKECTBO
3HAYEHUU (PYHKLIHH.
CrocoOsbI 3aaHus

(G yHKUHUH.

['paduk GyHKIIUH.
CpoiicTBa (hyHKIMH,
UX OTOOpaKeHHE

Ha Tpaduke

Hcnonb30BaTh PyHKIIMOHAIBHYIO TEPMHHOJIOTHI0 U
CHUMBOJIHKY.

BoruucasaTts 3Havennst QyHKIMM, 3a1aHHBIX (GOPMYITaMH
(mpr HEOOXOIMMOCTH HCIIONIL30BATh KABKYIISTOP);
COCTABJIATH TA0JMUBI 3HAYEHUH (YHKIUU.

CTpouTh 10 TOYKAM rpauku QyHKIUH.

OnuceIBaTh CBOMCTBA (QYHKIIUKA HA OCHOBE €€
rpaduueckoro npeacTaBICHHUS.

Hcnonb3oBaTh QyHKIIMOHAIIBHYIO TEPMHHOJIOTUI0 U
CUMBOJIHKY.

HcceaenoBath npumepsl rpadMKoB, OTPAKAIOIINX peaTbHbIE
npoueccsl U aBieHus. [l puBoauTH MPUMeEpPBI TPOLIECCOB U
SIBJIEHUM C 33JITaHHBIMUA CBOMCTBAMU.

Hcnosib30BaTh KOMIIBIOTEPHBbIE MPOrPAMMBbI

JUTSI IOCTPOEHUs TpaprKOB HYHKIIMIA 1 U3ydeHUSI UX CBOWCTB

OyHKIUY.
UucnoBble pyHKIUU

UreHue u NoCTpOEHHUE
rpaukoB GyHKIIHIA.
[Tpumepsl rpadukoB

Haxonuth ¢ nomombio rpaguka QyHKIIUNA 3HAYCHUE OTHOU
13 PaCCMaTpPUBAEMbIX BEJIMYMH MO 3HAYCHUIO JIPYTOM.
B HecnioxHBIX Ciiydasx BbIpaKkaTh ()OPMYJI0H 3aBUCUMOCTH
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dyHKuM,
OTpaXKaOIINX
peanbHbIC MPOLIECCHI.
DOyHKINH,
OIMCHIBAOIINE
IpSAMYIO U O0OpaTHYIO
MIPONOPIIMOHAJILHBIE
3aBHCHUMOCTH, UX
rpaduku.

['padux pynxumn

y = X2

OyHKIUU

y = x4y =%,

y =vx, y = |x]
rpadguyeckoe periecHue
YPaBHECHUU U CUCTEM
yYpaBHEHUI

MEKy BETUYMHAMH.
OnuchIBaTh XapakTep U3MEHEHHS OJTHOW BEJIMYHUHBI

B 3aBUCHUMOCTH OT U3MEHEHHUS IPYTOK.

Pacno3HaBaTh BubI n3ydaeMbix GyHkiui. [loka3piBaTh
CXeMAaTH4YeCKH IOJI0)KEHUE Ha KOOPAUHATHOM TNIOCKOCTH
rpadukoB GyHKIMHA Buma: y = X4y = x3, y =/x, y = |x|.
HUcnonb3oBarh GyHKIHOHAJIBHO-TPadUYEeCKHE
NPeACTABJICHUS I PEIICHUS U UCCIEAOBAHUS YPAaBHEHUHN U
CHUCTEM YPABHECHUM.

IIpumeHsaTs HU(ppPoOBLIE pecypehl s TIOCTPOCHUS
rpadukoB (yHKIHMA

[ToBTOpeHue u 0000IIeHNE

IToBTOpEHUE
OCHOBHBIX ITOHSITHM U
METOJI0B KypcoB 7 1 8
KJ1accoB, 00001IeHNE
3HAHUM

Bopi0upath, IPpUMEHSATH, OLIEHUBATH CIIOCO0OBI CPABHEHUS
YuCell, BBIYUCICHUN, TPeo0pa3oBaHUil BRIPAKEHUH, PEILICHUS
YpaBHEHUM.

OcCymecTBJISITh CAMOKOHTPOJIb BBIMOJHAEMBIX JEUCTBUU U
CaMOTIPOBEPKY pe3yIbTaTa BEIYMCICHUH, TPEOOpa3oBaHuH,
MTOCTPOCHUM.

Pemathb 3a1a4u U3 peajibHOM )KU3HH, IPUMEHATH
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MaTEMaTUYECKUE 3HAHUSA ISl PEICHUS 3a/1a4 U3 APYTUX
MPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4H, CDABHUBATH, BLIOUPATH
CIOCOOBbI PEIICHUS 3a7a4r

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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9 KVIACC

HaumenoBanue paznena  [KoiuuecTBo OcHoBHOE OCHOBHBIE BHJIBI ACSITEILHOCTH 00 yJarOIIHXCS
(TeMBbI) Kypca 4acoB CoOJIepKaHue
Uwncna 1 BEIYUCICHUS. 9 Paunonanbhbie uncna, | Pa3sBuBaTh mpeacTaBjieHHs O YKCIIaX: OT MHOXKECTBA

JlercTBUTENIbHBIC YHCTIA

UppaLMOHAIIbHbBIC
YHCja, KOHCUHBIC U
OCCKOHEUHBIC
JECATUYHBIEC IPOOH.
MHO%€eCTBO
JICUCTBUTEIILHBIX
YHCEelT;
JICHCTBUTEIILHBIC
YHCJa KaK
OCCKOHEUHBIC
JECATUYHBIEC TPOOH.
B3anmMnao ogHO3HaUHOE
COOTBETCTBUE MEKIY
MHOKECTBOM
JIeUCTBUTEIILHBIX
YHCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MIPSIMO.

CpaBHeHMe
JIEUCTBUTEIILHBIX YHCE],
apudmeTraeckue

HATYypaJIbHBIX YMCEII IO MHOYKECTBA JCUCTBUTEIIBHBIX YHCEN.
O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
JEUCTBUTENIBHOTO YKCJIa KaK OECKOHEUHOU JIECITUIHOM
IpoOH, NPUMEHSTH JIECATUYHBIC PUOITKEHUS
palMOHAIBHBIX U UPPALMOHATIBHBIX YHCEIL.

HN300paxaTh ACHCTBUTEIIBHBIC YUCIIAa TOUKAMU
KOOPIHHATHOW MPSIMOM.

3anucpIBaTh, CPABHUBATH M YIIOPSIA0YMBATH
JNEHCTBUTENBHBIC YUCTIA.

BbInoaHATH, coueTas yCTHBIC U TUCHhbMEHHBIE TPUEMBI,
apupmMeTndecKHe NeiiCTBUA C PALMOHAIBHBIMU YHCIIAMM;
HAXOJUTh 3HAYCHUS CTENECHEN C LEIbIMU MOKA3aTEIIMU U
KOPHEW; BBIYMCJIATH 3HAYECHUS YNCIIOBBIX BBIPAKECHUM.
[Monyuurs npeacraBjieHue O 3HAUMMOCTH
NEUCTBUTEIIBHBIX YUCEN B MTPAKTUYECKON AEATEIbHOCTH
YeJI0BeKa.

AHAJIM3HUPOBATH U 1€J1aTh BBIBOJAbI O TOUHOCTH
MPUOIMKEHUS ISUCTBUTEIBLHOTO YUCIIA MPU PEIICHUN
3a7ad4.

OKpyrJIsTh JCHCTBUTEIIBHBIE YUCTIA, BHINTOJIHATH
NPUKHUAKY pe3yJbTaTa BBIYMCICHUHN, OLEHKY 3HAaYCHUN
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e CTBUA

C JE€NCTBUTCIHLHBIMH
YHCJIAMU.
[Tpubmmxénnoe
3HA4YCHHUE BEJIMYUHEI,
TOYHOCTh
IpUOTUKEHUSI.
OkpyriaeHue yuces.
[Ipukuaka U oueHka
pe3yJIbTaToOB
BBIUYHMCIICHUH

YHCIJIOBBIX BBIPAKEHUI.
3HAKOMHUTBHCH € HCTOPHE Pa3BUTHS MAaTEMATUKH

YpaBHEHMS 1 HEPABEHCTBA.
YpaBHEHUS C OJHOU
MePEMEHHOMN

14

JIunelHOE ypaBHEHHE.
Pemenue ypaBHeHui,
CBOASLIIUXCS

K JITHEWHBIM.
KBagpatnoe
ypaBHeHue. Pemenue
YpaBHEHHU,
CBOZSALIUXCS

K KBaJIPATHBIM.
buksanpartusie
YPaBHEHHUSI.

[Ipumeps! perienus
YPaBHEHUU TPEThEN

Y YETBEPTOU CTEIICHEN

OcBanBarh, 3aIOMUHATH ¥ PUMEHATH rpadguyeckue
MeTOAbI PU PEIICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaTh 1ienbie ¥ JpOOHBIE YpaBHEHUS.

PemiaTes 1MHelHbIC M KBAIPATHBIC YPABHEHUS,
yYpaBHEHUSI, CBOASIIUECS K HUM, IPOCTEHUIINE TPOOHO-
paIMoHaNIbHbIC YPaBHEHUS.

IIpensaratb BO3MOXHBIE CIIOCOOBI PEIICHUST TEKCTOBBIX
3a/1a4, 00CYKIATh UX U pPelaTh TEKCTOBbIC 3a4a4H
pa3HbIMHU CIIOCOOAMH.

3HAKOMHTBHCH ¢ HCTOPUEH PA3BUTHSI MATEMATHKHU
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pasiioKeHUEM
Ha MHOYKHTEJIH.
Pemenune npo6HO-
panoHaIbHBIX
YPAaBHEHUU.

Pemntenne TekcTOBBIX
3a/1a4 anredpanyeckuM
METOJIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrembl ypaBHEHUIN

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHUN
C ABYMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CHUCTEM JBYX
YPaBHEHUM, OJTHO

Y3 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOpOu
CTEIICHU.
I'paduueckas
UHTEpHpeTas
CHUCTEMBI YPaBHEHUMU

C IBYMSI IEPEMEHHBIMU.
Peurenue TekcTOBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PEILICHHS] CUCTEMBbI
JBYX JIMHEVHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE
ABIIIETCS JIMHEHHBIM.

Hcnonb3oBaTh PyHKIIMOHAIBHO-TpadUUECKHE
MIPEICTABIICHUS JUIsl peLIeHUs] M MCCJIeJ0OBAHUS YPaBHEHUI
U CUCTEM.

AHAJIM3MPOBATH TEKCTHI 32124, peliaTh UX
areOpandecKuM CrocoOOM: MePexXoaUTh OT CIOBECHOU
(GhOpPMYIIMPOBKH YCIIOBHS 33J1aui K anreOpandecKoid MOISIH
IIyTEM COCTABJIEHUS CUCTEMBI YPABHEHUH; pelIaTh
COCTaBJIEHHYIO CUCTEMY ypaBHEHUI; HHTEPNPETHPOBATH
pe3yIbTar.

3HAKOMHTBHCH ¢ HCTOPHUEH Pa3BUTHS MATEMATHKU
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3aJ1a4 aJIreOpandecKuM
criocooom

YpaBHEHUS U HEPABEHCTBA. 16 YucnoBele Yurarh, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBenctia HEPaBEHCTBA U UX HEPABEHCTBA,; UCII0JI30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BoInoJiHATH peoOpa3oBaHsl HEPABEHCTB, UCIOJIb30BaTh
JIluneitHbie U1 peoOpa30BaHUsl CBOKWCTBA YHCIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3HaBaTh JMHENHbIE U KBaIpaTHbIE HEPABEHCTBA.
C OZIHOM ITIEpEMEHHOM PemiaTp rHEliHbIE HEPABEHCTBA, CUCTEMbI IMHEHMHBIX
U UX pEIICHHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAFOIINX
CucreMbl TMHENHBIX KBaJPATHOE HEPABEHCTBO, U PELIATh UX; 00CYKAATH
HEPABEHCTB C OJJHOU MOJIyYECHHbIE PELLICHMUS.
MEPEMEHHON U UX M300pakaTh pelieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelIeHuE. Ha YUCIIOBOW MPSAMOM, 3alIUCHIBATH PEIICHHUE C TOMOILBIO
KBanpatHseie CHUMBOJIOB.
HEPAaBEHCTBA U UX PemaTh KBaJpaTHbIC HEPABEHCTBA, UCIIOJIB3YS
pELIeHHE. rpaduyueckue npeacTaBiICHHUS.
I'paduueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPHU PELICHUU
UHTEpIpeTanus pa3IMYHbIX 337a4, B TOM YHUCJE MPAKTUKO-
HEPABEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C JIByMs
EPEMEHHBIMU
DyHKIUH 16 KBagpatnunas PacnosnaBaTh BUABI U3Yy4aeMbIX () YHKINN;

bynkuus, e€ rpaduk u
cBoiicta. [lapabomna,
KOOPJIMHATHI BEPITHHBI
napaboJibl, OCh

WIITIOCTPUPOBATh CXEeMATHYECKH, O0BSICHATH
pacroio’KeHUe Ha KOOPJIMHATHOM TIOCKOCTH TpadUKoB

bynkmii Bumga: Yy = kx,y = kx + b,y = ;,y = X?,
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CUMMETPHUU N1apadoJIbI.

I'paduku hyHKIMII:
= kx,
= kx + b,

< <K <K< < < <
|
>
N

y = X3y =+/x, ¥ = |x| B 3aBHCHMOCTH OT 3HaUCHHMIi
K03((PUIIMEHTOB; OMUCHIBATh UX CBOWCTBA.
PacnoznaBaTh KBajgpaTHuHyto (GyHKIHIO IO popMyIie.
IIpuBoaMTH NpUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peaabHOMN KU3HU, PU3NKH, TEOMETPHUH.

BoisaBasaTh 1 0000111aTh 0COOEHHOCTH Tpadrka
KBaJpaTuuHOM QyHKIuU Yy = ax? + bx + c.

Ctpourh 1 u300pakaTh cxeMaTHYeCKHU rpaduku
KBaJIPAaTUYHBIX (PYHKIIHHA, 3aJaHHBIX (OPMYJTaMH BHIA
y = axt,y=ax? +q,y =ax + p3Ay=ax’ + bx + c.
AHAJTU3UPOBATH U MPHUMEHATH CBOICTBA N3y4YCHHBIX
GYHKIUI 7151 X TOCTPOEHHS, B TOM YHCIIE C TOMOIIBIO

UM(pPOBBIX PECYPCOB

YucioBbIE
MOCJIEIOBATEIbHOCTH

15

ITonarne yncioBou
MIOCJICA0BATEILHOCTH.
3aganue
TIOCJICA0BATEILHOCTH
PEKYPPEHTHOMN
dbopmynoi u

dbopmyIoit N-To wieHa.

Apudmernueckas u
reoMeTpuiecKas
IPOrPECCHUHN.
dopmyIibl N-ro wieHa
apumMeTHIECcKoi u
reoOMeTpUIECKON

OcBanBaTh U NPUMEHATH UHACKCHbIE 0003HAUEHUS,
CTPOUTH peyeBble BHICKA3bIBAHMA C UCII0JIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TIOHATHEM
MOCJIEI0BATEIbHOCTH.

AHaau3upoBaTthb Gopmyiy N-ro ujieHa
MOCJIEI0BATEIbHOCTH U PEKYPPEHTHYIO (popmMyITy

M BBIYUCJISATD YJICHBI TI0CIIE10BATEIbHOCTEN, 3aJaHHbBIX
TUMU (HOPMYIIaMH.

YcraHaBaIMBaTh 3aKOHOMEPHOCTb B TOCTPOCHUU
MIOCTIEIOBATEILHOCTH, €CJIH BBITIMCAHBI IEPBHIE HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apu(pMEeTUYECKYIO U TEOMETPUUECKYIO
MPOTPECCUH TPHU PAa3HBIX CIIOCO0AX 3aaHMsI.
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POTPECCUI, CYMMBI
MEPBBIX N YJICHOB.
N300pakeHne 4ieHOB
apumMeTHIECKON
r€OMETPUIECKON
MPOTrPECCUN TOUYKAMHU
Ha KOOPJIMHATHOM
IJIOCKOCTH.
JIuHenHbIN U
JKCITOHCHIMAJIbHBIN
poCT.

CI10KHBIE TPOLIEHTHI

Pemarp 3a1auu ¢ ucnosnb3oBanueM (GopmyIl N-To YieHa
apu(pMETUYECKON U TEOMETPUUECKON MTPOrPECCHUil, CYMMBI
NEPBBIX N YJICHOB.

M300paskaTh 4IeHBI IOCIEI0BATEIBHOCTH TOYKAMHA

Ha KOOPJIMHATHOM IIOCKOCTH.

PaccmaTpuBaTh npuMepbl NPOLECCOB U SABJICHUM

U3 peajbHOU )KU3HU, WIUTFOCTPUPYIOLIUE U3MEHEHUE

B apu(hMETUYECKON MTPOrPECCUH, B TEOMETPUUECKOMN
MPOrpecCcun; N300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyueck.

PemaTe 3aga4u, CBSI3aHHBIE C YACIOBBIMA
IIOCJIEOBATENBHOCTSAMHM, B TOM YHUCJIE 3a/1a4 U3 PEAIbHON
’KU3HU C MCII0JIb30BAaHUEM IIU(PPOBBIX TEXHOJIOT U
(omeKTpOHHBIX TAOIHII, TPAPUIECKOTO KATBKYIISATOPA | T.I1.).
PemaTp 3a1auun Ha CIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3aJla4l U3 peasibHOM MPAKTUKHU (C UCIIOJIb30BAaHUEM
KaJbKYJISATOPA).

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHS MAaTEMATHKU

[loBTOpeHue, 06001IeHNE,
cUcTeMaTHU3alusg 3HaHUI

18

Yucaa n
BbIYMCJIEHHs (3aITHCh,
CpaBHEHHE, ICUCTBUSA
C JICUCTBUTEIIbHBIMU
YuCcIaMH, YUCIIOBas
psiMasi; TIPOLICHTHI,
OTHOILICHHS,
IIPOTIOPIINH;

OnepupoBaTb NOHATHSAMH. MHOKECTBO, TTOJIMHOKECTBO,
olepaluy HaJ MHOXECTBAMU; MCMOJb30BaTh rpaduueckoe
NPEICTaBICHNE MHOXECTB JIJIsl ONTUCAHMSI pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELLICHUH 33/1a4 U3 APYrUX
y4eOHBIX MPEIMETOB.

AKTYyaJau3upoOBaTh TEPMHUHOJIOTHIO U OCHOBHbIE
AelicTBUSA, CBSI3aHHbIE ¢ YMCJIAMU: HaTypajIbHOE YHCIIO,
IPOCTOE U COCTABHOE YHUCIIA, EIIMMOCTh HATYpPaIbHBIX
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OKpYTJICHHE,
pUOIIKEHHE,
OLIEHKA; PEIlICHUE
TEKCTOBBIX 3a/1a4

YqHUCEeJl, IPU3HAKU JEIMMOCTH, LIEJI0€ YUCII0, MOAYJIb YNCIIA,
OOBIKHOBEHHAs U IECATUYHAS IPOOH, CTaHAAPTHBIA BUT
qucina, apupMeTHIECKU KBaApaTHBIA KOPEHb.
BoInoHATH AeiicTBUSA, CPABHMBATH U YIIOPSAA04YUBATH

apupMeTHIeCKuM YHCIIa, IPEACTaBIATh YUCIIA HA KOOPAMHATHON NPSIMOH,
CTIIOCO0O0M) OKPYIJISITh YHCJIA; BHITOJIHATH NPUKUAKY U OIIEHKY
pe3yabTaTa BEIYUCICHUMN.
PemaTh TekcTOBBIE 3212491 apU(PMETUYECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aa4M, COACPHKAIINUE MPOLEHTHI,
JI0JIY, YaCTH, BBIPAYKAOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHE, IEHAa — KOJIMYECTBO — CTOUMOCTD,
00BbEM paboOThl — BpeMsi — IPOU3BOAUTENBHOCTH TPY/a.
Pa30uparthb peasibHbIC )KU3HEHHBIE CUTYAIWH,
(opmyTHpoOBaTH KX HA S3bIKE MATEMATHKH,
HAXOJUTH PEILICHUE, TPUMEHSSI MaTEMAaTUYECKUN armapar,
UHTEPNPETUPOBATH PE3YIIHTAT
AJsiredOpanyeckue OnepupoBaTh NOHATUSIMH: CTETICHB C I[EJIBIM
BbIPA'KeHUA nokasaresieM, apuMeTHIeCKuil KBaipaTHbIM KOPEHB,
(mpeoOpa3oBanue MHOTOYJIEH, airedpanydeckas 1poob, TOXJIECTBO.
anreOpanyecKux BBINOIHATHE OCHOBHBIE A€M CTBHUSA . BBIIIOJIHATH PACYETHI
BBIPaXKCHUH, o ¢hopmysam, Mpeodpa3oBbIBATH IIEJIbIE, APOOHO-
JOITYCTUMBIE palMoOHANIbHbIE BHIPAKEHUS U BBIPAXKEHUS C KOPHIMU,
3HAYEHMUS) pEeaIM30BBIBATH PA3JIOKEHUE MHOTOWIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEeM (OPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOAUTh
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JOMYCTUMBIC 3HAYCHUS TIEPEMEHHBIX I IPOOHO-
paIMOHANILHBIX BBIPAKEHUH, KOPHEH.

MoneaupoBath c IOMOIIbIO (HOPMYI peasibHbIE TPOIECCHI
U SIBJICHUS

DOyHKUMHA
(mocTpoeHue,
CBOMCTBA U3YYECHHBIX
yHKuMI;
rpaduueckoe pelieHue
YPaBHEHHUN U UX
CHCTEM)

OnepupoBath NOHATHAMM: QYHKIIUS, TpaduK QyHKINH,
HYJH (PYHKIIMH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEKYTKU BO3pACTaHusl, yObIBaHUSA, HAHOOJIbIIEE U
HauMEHbIIee 3HAYCHUS (PYHKIIMH.

AHAIH3MPOBATH, CPABHUBATH, 00CY:KIaTh CBOWCTBA
(GyHKUUNA, CTPOUTH UX TpaduKH.

OmnepupoBaTh NOHATHAMM: TIPsIMasi TPOMIOPIIMOHATILHOCTD,
oOpaTHasi NPONOPLUHUOHATBHOCTb, TUHEHHAs (DYHKIKS,
KBajipaTu4Has QyHKIMA, apadoa, runepooiia.
HUcnonb3oBaTh rpaMKu [T ONPEACIEHUS CBOMCTB,
IIPOLIECCOB ¥ 3aBUCHUMOCTEH, ISl pELICHMS 3a1a4 U3 JPYyTrux
y4€OHBIX IPEAMETOB U PeabHON KU3HU; MOAEJIMPOBATH

C MIOMOIIBIO IPa(hUKOB peasibHbIE MPOLECCHI U SBJICHUS.
Boipaxkats ¢popMys1amMu 3aBUCUMOCTH MEXAY BETMUYMHAMU

OBLIEE KOJIMYECTBO
YACOB I1O I[TPOTPAMME

102

67




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust Kak OAMH U3 OCHOBHBIX PA3JECIOB IIKOJbHOW MATEMAaTHKHA, UMEIOIINN
CBOCH 1IeNbi0 00€CIeUnTh U3YUYEHHUE CBOMCTB M pa3MepoB (UTYp, UX OTHOILICHUU U
B3aMMHOE DAaCIIOJIOKEHHUE, OIMHUPACTCS Ha JIOTUYECKYIO, JIOKA3aTENIbHYI JIMHUIO.
[leHHOCTh W3y4YEHUsS] TEOMETPUM HAa YPOBHE OCHOBHOrO 0OmIero oOpa3oBaHuUs
3aKJIIOYAeTCs B TOM, UTO OOYYalOUIMHCA YYUTCS MPOBOAUTH JOKa3aTeJIbHbIC
paccyXJeHusi, CTPOUTh JIOTMUYECKHWE YMOBAKJIIOUEHHMS, JOKa3blBaTh HCTUHHBIC
YTBEPXKACHUS W CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS
«OT TPOTUBHOTO», OTIWYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpATHBIC
YTBEPKICHUSL.

BTOpoil LIEHHOCTBIO W3y4EHHS] TEOMETPUU SBISIETCS WCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTAa MpU pEHIEHWH KaK MaTEMaTHYE€CKUX, TaK M TMPaKTUUYECKUX 3ajady,
BCTPEUAIOIINUXCA B peaNbHOM KU3HHU. OOydaromuiics TOKEH HAYYHTHCS ONpPEAEIIHTh
reOMETPUYECKYI0 (UTYpy, ONUCATh CIOBAMHU JAHHBIM YEepTEX WM PUCYHOK, HAUTH
TJIONIA/Ib 3€MENBHOIO0 YYacTKa, PacCUUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJOKOHHOTO
kabenss uau TpeOyeMble pa3Mepbl rapaxa sl aBTOMOOWIA. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIUTENIbHAS JIMHUS B HW3yYeHUM reoMeTpuu. I[lpu pemreHun 3amad
MPAKTUUYECKOTO XapakTepa OOYJaroUIUMUCS YYUTCS CTPOUTH MaTEeMaTUYECKUE MOJCNU
peabHBIX KMU3HEHHBIX CUTYalllid, MPOBOAUTH BHIUYHUCICHUS U OLIEHUBATH aJ€KBATHOCTb
MOJIYYEHHOI'O pe3yJIbTara.

Kpaiitne BaxHO mMOMYEPKUBATH CBSI3M TEOMETPUU C JAPYTUMHU Y4€OHBIMU
npeaMeTaMu, MOTUBUPOBATH HCIIOJIB30BATh OMPEACJICHUS TeOMETpUYECKuX (GUryp u
MOHSATUM, TIEMOHCTPUPOBATh MPUMEHEHHUE TMOTYyYEHHBIX YMEHUN B (DU3UKE U TEXHUKE.
OTH CBsI3W Haubojiee sApKO BUIHBI B Temax «BekTopb», «TpuroHomerpuyeckue
COOTHOIICHHs», «MeToj koopauHa» u « Teopema [Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CJEAYIOIIME OCHOBHBIE Ppa3/eiibl
conepxanus: «['eomerpudeckue GUTYphI U UX CBOMCTBaY, «V3MepeHne reoMeTpudecKux
BENIMYUHY», «JleKkapTOoBbl KOOpJAWMHATHI Ha TUIOCKOCTH», «BekTopbl», «/IBrkeHus
mockocTuy, «IIpeobpazoBaHus Mog00US.

OO6miee YMCIO YacoB, PEKOMEHIOBAHHBIX I M3y4eHUS Y4eOHOro Kypca
«['eometrpust», — 204 vaca: B 7 kiacce — 68 yvacoB (2 yaca B Hememo), B 8 kiacce —
68 gacoB (2 gaca B Henenro), B 9 kinacce — 68 yacos (2 yaca B HEJIEIIO).
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COJAEP KAHUE OBYUYEHUASA
7 KIIACC

HauvanbHble noHATHA reoMeTpun. Touka, npsimasi, OTpe30K, JIyd. YTousl. Busl yrios.
BeprukanmeHble M cMexHBIE YIUubl. buccektpuca yrina. JlomaHas, MHOTOyroJIbHHK.
[TapannenbHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBOICTBa OcCeBOM cUMMETpHH. [Ipumepsl
CUMMETPHUH B OKPYXKAKOLIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MIOMOLIBIO LIUPKYJIA U JIMHENKU. TpeyronbHUK. Bbicora,
MeJiMaHa, OUCCEKTpHCca, X CBOMCTBA.

PaBHOOEAPEHHBII 1 paBHOCTOPOHHUH TpeyroJabHUKH. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M NpU3HAKU PAaBHOOEIPEHHOro TpeyrosibHUKa. I[Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M NPU3HAKK NApALIENIBbHBIX NpsMbIX. CyMma yriaoB TpEyrojbHUKA.
Bremnue yrisl TpeyroyibHUKA.

[IpsmoyrosibHbI  TpeyrosbHUK.  CBOWCTBO ~ MeAMaHbl  IPSIMOYTOJIBHOTO
TpEeyrojbHUKa, NPOBEIEHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBAa IPAMOYIOJIBHBIX
TPeyronbHUKOB. [IpsMOYTOIBHBIN TpeyroapHUK ¢ yriiom B 30°.

HepaBencTBa B reomMeTpuu: HEPaBEHCTBO TPEYTOJIBHMKA, HEPABEHCTBO O JIMHE
JIOMaHOM, TeopeMa o O0JIbIIIEeM yIJie U O0JbIIIeH CTOpOHE TpeyroiabHuKa. [lepnenaukymnsp
Y HaKJIOHHAs.

I'eomeTprueckoe MeCTO TOUEK. brcCcekTpuca yriia U CEpeIMHHBIN NEPIIEHANKYIIAP
K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpa U AUAMETP, UX CBOMCTBAa. B3anmHOe pacrionokeHue
OKpy)KHOCTH U mnpsmou. KacarenbHas u cekymas K OKpPYXHOCTH. OKpYXHOCTb,
BIIMCaHHAas B yroJl. BimcanHas u onvcaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

UYerpipéxyronpuuku. [lapamnenorpamm, €ro mnpu3Haku U CBOMCTBA. YacTHbIE
Clly4au napajienorpaMmoB (IPsIMOYTrOJIbHUK, pOMO, KBaJIpar), MX MPU3HAKH 1 CBOMCTBA.
Tpaneuusi, paBHOOOKas! Tpanenus, e€ cBoicTBa U npu3Haku. [IpsiMmoyrosibHas Tpamnenus.

Meton ynBoenus Mmeauansl. LlenTpanbHas cummerpust. Teopema Daneca u Teopema
O IPOIOPLUMOHAIBHBIX OTPE3KaX.

CpenHue MMHAM TPeyrojabHUKa U Tpaneuuu. LleHTp Macc TpeyroyibHUKA.

[Togobue TpeyrosbHUKOB, Ko3(pduiment mnomaodus. Ilpusnakum momoOUs
TpeyronbHUKOB. [IpuMeHeHre mogo0ust pU pelIeHnH MPaKTHUYECKHUX 3a7ad.

CpoiicTBa miomianeii reomerpuueckux ¢uryp. Dopmynbl  ans  miuomaaun
TPEYroJbHUKa, MapauienorpamMma, pomba u Tpaneuud. OTHOLICHHE IUIOMIAACH
no100HBIX (uUryp.

Brprunciienne miomanend TPEeYrojJbHHUKOB W MHOI'OYIOJIBHMKOB Ha KIJIETYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mnpu penieHun
MPAKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAHIE€HC OCTPOro yria NpPsMOYTrOJbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpHUTOHOMETpHUYecKre (YHKIIUUA YIIIOB
B 30°, 45° u 60°.

BrnucanHble M LIEHTpaJdbHBIE YIJIBI, YrOJ MEXKIY KacaTelIbHOW W XOPAOW. YTJbl
MEXKIY XOpAaMH U CEKYIIMMHU. BrincaHHbIE 1 ONTHCAHHBIE YETHIPEXYTOJIBHUKU. B3anMHuoe
pacrnojio)keHre JBYX OKpyxkHocTed. Kacanuwe okpyxknocred. OOmme KacaTelbHbIE K

JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Taurerc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXeCTBO. DOpMYyIIbl IPUBEACHUS.

Pemienne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
IIPAKTUYECKUX 33J1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nogobus. [logo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NpOU3BENEHUM OTPE3KOB XOpZ, TEOPEMBI O NPOU3BEICHUU OTPE3KOB
CEKYIIMX, TEOpEMA O KBaJpaTe KacaTeJIbHOU.

Bekrop, mmHa (MOIyinb) BEKTOpa, COHANpPABICHHBIE BEKTOPHI, TPOTHBOMOIOKHO
HaIIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpPALUU
HaJ BEKTOpaMH. PazmokeHuMe BEKTOpa MO [BYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater  BekTopa. CkanspHOE€  IpPOMU3BEIECHUE  BEKTOPOB, IPUMEHEHUE
JUIS1 HAXOKJCHHUSI JUIMH U YTJIOB.

JlekapTOoBbl KOOpPAMHATBHI HAa IUIOCKOCTH. YPAaBHEHUS IIPAMOM M OKPYKHOCTHU
B KOOpAMHATaX, IEPECEUYCHHE OKPYKHOCTEM M NPsMbIX. METoJn KOOpIWHAT U €ro
IIPUMEHEHHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYKHOCTU. ['pagycHas u paauaHHas Mepa
yriia, BBIYMCIICHUE JUIMH AYT OKpyKHOCTel. [lnomane kpyra, cekropa, CerMeHra.

JIBIKCHUSI TUIOCKOCTH ¥ BHYTPEHHHE cuMMeTpuu ¢(uryp (31IeMeHTapHbIC
npeactasienus). [lapannensubiii nepenoc. [1oBopor.

INPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJjacce:

Pacnio3HaBath M3y4eHHbIE T€OMETPUYECKUE (PUTYPBI, ONpPENENsATh MX B3aUMHOE
pacroyiio)keHue, Uu300pakaTb TIeOMETPUYECKHe (UTypbl, BBIMOIHATH YEPTEKHU
10 YCIIOBUIO 3a1auyd. V3MepsATh JMHEWHBIE M YIJIOBBIE BEIWYMHBIL. Pemars 3anadu
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJINYHH YIJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH NPEIMETOB B PEATBHOU
KU3HU, Pa3MEpPOB MPHUPOAHBIX OOBEKTOB. PaznnuaTe pasmepbl 3TUX OOBEKTOB
110 MOPSAKY BEJINYUHBI.
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CTpouTh 4EPTEXKHU K TEOMETPUUECKUM 3a]]a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh NPU3HAKHA U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUU 33]1a4.

[IpoBOINTE JIOTMYECKHE PACCYXKAECHUS C HCMHOJBb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tomp30BaThCsi MpHU3HAKAMU  PABEHCTBA  MPSIMOYIOJBHBIX  TPEYrOJIBLHUKOB,
CBOWMCTBOM MEJWAaHbI, MPOBEIAEHHON K THUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYrOJIbHUKA,
B PEIIEHUU FEOMETPUUECKHUX 3a]1a4.

OnpenensTe MapajyieAbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT
C HUMHU cekymas. OnpenensTe NapauieIbHOCTh NPSIMBIX C TMOMOIIBID PaBEHCTBA
pacCTOSIHUN OT TOYEK OJHOM IPSMOU A0 TOUEK APYrou IPSMOM.

Pemiats 3a7a4u Ha KJIeT4aToi Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOJIUTh YUCIOBBbICE M OYKBEHHBIC 3HAUEHUS YIJIOB
B TE€OMETPUYECKUX 3aJa4ax C HCHOJIb30BAHHUEM CYMMbI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  VyIJIOB, OOpa30BaHHBIX IMpPU TMEPECEUECHUU JIBYX
MapasuieIbHBIX NPSIMBIX CEKYIIEH. Penath npakTHUeCKHUE 3a/1a41 Ha HaX0KI€HUE YTJIOB.

Bnagetp mMOHSATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHSITh
OHMCCEeKTpUCY yrila U CepeANHHBIN MEPIEHAUKYISP K OTPE3KY KaK TEOMETPUYECKUE MECTA
TOYEK.

DopMyIHpPOBATh OMNPEICICHUS OKPYKHOCTM W Kpyra, XOpAbl MW JIHaMeTpa
OKPYKHOCTH, TIOJIb30BaTbCsl MX CBOWCTBAMU. YMETh MPUMEHATh OSTH CBOWCTBA
MpY PEUICHUH 33]1a4.

BrnaneTts noHsATHEM OMMCAHHOMN OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ ueHtp. Ilomb3oBarbesi pakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCA B OJTHOM TOUKE, U O TOM, YTO CEPEANHHBIC TIEPICHINKYIISIPBI K CTOPOHAM
TPEYroJIbHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Bnagete mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, TOJIb30BaThCS TEOPEMOM
O NIEPIEHINKYJISIPHOCTH KacaTeIbHOU U PaInyca, MPOBEAEHHOTO K TOUKE KaCAHUSL.

[Tonp30BaThCsi MPOCTEMIIUMHU TE€OMETPUUECKMMHU HEPABEHCTBAMM, MOHUMAaTh KX
IIPAKTUYECKUU CMBICIL.

[IpoBOINTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHUSI C TOMOIIBIO LHPKYJId U
JIMHEVKH.

[IpenmeTHBIE peE3yabTATHl OCBOCHHS MPOTPaMMBl Y4eOHOrO Kypca K KOHITY
oOydenus B 8 Kjacce:

Pacrmo3HnaBaTh OCHOBHBIE BHIBI YETHIPEXYTOIBHUKOB, HX 3JEMEHTHI, TOJIb30BAThHCS
UX CBOMCTBAMM IPU PEIICHUH T€OMETPHUUECKHX 3a/1ad.

[TpuMeHSITh CBOMCTBAa TOYKM TEPECCUCHUST MEIHWaH TpeyrojbHUKa (IEHTpa Macc)
B PEIICHUH 3a/1a4.

Biagers MOHATHEM CpelHEH JMHUM TPEYroJbHHUKA W TpPAICIUH, MPUMEHATH HX
CBOMCTBA MpU PEIICHWH TeOMETPUYECKUX 3aaad. [lomb3oBathesi Teopemoinn Paieca
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U TEOpEeMOM O MPOMOPLHOHANBHBIX OTpe3KaxX, NPUMEHATh UX JUIsl PpElICHUs
MPAKTUYECKUX 33]1ay.

[IpumeHsATh TpU3HAKKA TOA00WS TPEYrOJIHbHUKOB B PEIICHHH T'€OMETPHUYECKUX
3ajay.

[Tons3oBathcsi  Teopemoit Iludaropa myist  penieHuss TEOMETPUUECKUX U
MpaKkTUUYEeCKUX 3aad. CTpPOUTh MATEMATHUYECKYyI0 MOJIETh B MPAKTUYECKUX 3ajadax,
CaMOCTOSITEIILHO JIeJIaTh YePTEXK U HAXOJIUTh COOTBETCTBYIOIINE JJIUHBI.

Bnaners NOoHATUSMEU CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOTO YIiia MPsIMOYT'OJIbHOTO
TpeyroiibHuKa. [1071630BaThCs STUMH MOHATUSIMHU JIJISI PEILICHUS TPAKTUYECKUX 3a7ad.

Beraucnate  (pa3iuyHbIME - CIIOcO0aMH) IUIOMAAh TPEYrOJbHUKA M IDIONIAaN
MHOTOYTOJIBHBIX (GUTYp (MOJIB3YSICh, TJC HEOOXOIUMO, KAIBKYIATOPOM). IIpuMeHSTH
MOJIYYEHHBIE YMEHUA B IPAKTUYECKUX 3a7adax.

Bnaners moHATUSIMU BIHMCAHHOTO W IIEHTPAJIBHOIO YIila, UCHOJb30BaTh TEOPEMBI
0 BIIMCAHHBIX YIJIaxX, yriax MEX1y XopaaMu (CEKYyIIUMHU) U YIJIe MEXIy KacaTeIbHOH U
XOpAOU IPH PELICHUH T€OMETPUUYECKHX 3a/1a4.

Brnanerp MOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHATh CBOWCTBA
OMNMCAHHOIO YEThIPEXYTOJIbHUKA ITPU PEIICHUH 33]1a4.

[IpuMEHATh MOTYYEHHBIE 3HAHUS HA MIPAKTUKE — CTPOUTh MATEMaTHYECKUE MOJIETU
U1 3aJad  pealbHOM JKU3HM W NPOBOJIUTH COOTBETCTBYIOIIUE BBIYUCIICHUS
C TMPUMEHEHUWEM TMOoJ00us W TpPUTrOHOMETpuM (TMONB3YSICh, TA€ HEOOXOIUMO,
KJIbKYJIATOPOM).

[TpenMeTHBIC pe3yNbTaThl OCBOCHHUSA MPOrPaMMbI Y4eOHOro Kypca K KOHIY
oOyuernus B 9 kjacce:

3HaTh TPUTOHOMETPHYECKUE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTh C MX MOMOIIBIO
pa3IMYHbIC 3JIEMEHTBI MPSMOYTOJILHOTO TPEYroJbHUKA («pEIIeHUE MPSIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTh (C TIOMOIIBIO KaIbKYyIATOpA) JJIHHBI W YIJIbI
JUTSI HeTAOJTMYHBIX 3HAYCHUH.

[Tonb3oBaThCcst (hopmynaMu TMpPUBENCHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM  JUIsl HAXOXKJICHHUSI COOTHOIIEHWH MEXIYy TPUTOHOMETPHUECCKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJISi HaXOXICHHUS DPa3IMYHBIX
3JIEMEHTOB TPEYroJbHHUKa («pEIIeHUE TPEYroJbHUKOBY), MPUMEHSITh MX HPU PELICHUN
TCOMETPUYCCKUX 3a/1a4.

Brnagets monsTHSMH TIpeoOpa3oBaHMsS TOMOOMS, COOTBETCTBEHHBIX DJIEMEHTOB
nono0HbIX Guryp. [lonb30BaThCcsi CBOMCTBAMH MOAO00MS MPOU3BOJIBHBIX (DUTYDP, YMEThH
BBIYMCIISITH JUIMHBI U HAXOJIUTH YIJIbl Y TOA0OHBIX Guryp. [IpuMeHsITh cBOMCTBa MOA00Ms
B TMPaKTUYECKUX 3aJadyax. YMETh MPUBOAUTH TMPUMEPHI MOAOOHBIX  (UTYD
B OKpYKaloIeM MHpE.

[Tomp30BaThCS TEOpEMaMH O TMPOU3BEACHUU OTPE3KOB XOpJI, O TMPOHU3BEIACHHUU
OTPE3KOB CEKYIIUX, O KBaapaTe KacaTeIbHOM.
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[Tonmp30BaThCSl BEKTOpaMH, MMOHUMATh UX F€OMETPUUECKUN U (PU3NYECKUN CMBICT,
OPUMEHATh UX B PEIIEHUHM TIEeOMETPUYECKMX M (u3nueckux 3agad. IlpumeHATh
CKJISIPHOE ITPOU3BECHNE BEKTOPOB I HAXOXKICHUS JUIMH U YIJIOB.

ITonp30BaThC METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €ro B PELICHUU
IE€OMETPUYECKUX U NMPAKTHYECKUX 3a/1a4.

BiageTs NOHATHAMY NPAaBUWIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJINHBI
IYyI'd OKPY)KHOCTH M PaJHaHHOM MEpHI yIJa, YMETh BBIYHUCIATH IUIOIIAJIb Kpyra U €ro
yacted. [I[puMeHsITh oy4eHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxomuTh ocu (MM IEHTPBI) CAMMETPHUH (DUTYD, IPUMEHSTh JIBIKEHHSI TUIOCKOCTH
B IIPOCTENIINX CIIydasiX.

[IprMeHATh MOTYyYEHHBIE 3HAHUS HA MTPAKTUKE — CTPOUTh MATEMATUYECKHE MOJIEIIN
UL 3aJad  peallbHOM JKU3HU M INPOBOJUTH COOTBETCTBYIOIME BBIYUCIICHUSA
C TpPUMEHEHHWEM TOJO0HMS W TpUrOHOMETpHUYecKHX (yHKImA (MONIB3YysACh, TIe
HE00X0UMO, KAJIbKYJIATOPOM ).
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TEMATHUYECKOE IINTAHUPOBAHMUE

7 KIIACC

HanmvmenoBanne paznena |KoaudecTso OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTH 00YJarOIINXCS

(TemsbI) Kypca 9acoB COJIep’KaHue
[Ipocrenmme 14 IIpocrenmme DopMyJIMPOBATH OCHOBHBIC TTIOHATHUS U OIPEIICIICHUS.
reoMETpUYECKUE PUTYpHI U r€OMETPUUECKHUE Pacno3naBaTh M3ydeHHBIC T€OMETPUUECKHUE PUTYPHI,
WX CBOMCTBA. M3Mepenune OOBEKTHI. ONpeAesIsiTh X B3aUMHOE PacCIlOJIOKEHUE, BINIOIHATH
FeOMETPUYECKUX BEIUYMH MHOroyroJyipHHUK, YepTEXK M0 YCIOBUIO 3a/1a4U.
JIOMaHasl. IIpoBoauTH IpOCTENNINE IOCTPOCHUS C IOMOUIBIO HUPKYJIISA

CmexHbie U
BEPTUKAJIbHBIC YIJIbI.
PaGota

C MIPOCTEUILINMU
YepTeKaAMMU.
N3mepenne MmHenHbIX
Y YTJIOBBIX BEJIMYMH,
BBIYUCJICHUE OTPE3KOB
U yTJI0B

Y JINHEUKH.

HN3mepATh TMHENHBIE U YIVIOBBIE BETUYUHBI T€OMETPUYECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha Ia3» pa3Mepbl peaibHbIX 00bEKTOB,
NPOBOIUTH IPyOyIO OLIEHKY X Pa3MepoB.

PemaTh 3a1a4n Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIUYHH
YTJIOB.

Pemartp 3a1aun Ha B3aMMHOE PACIIOJI0KEHUE
T€OMETPUYECKUX PUTYP.

IIpoBoauTh KIacCU(PUKALMIO YIIIOB, BBIYUCIAATH
JIMHENHBIE U YTII0OBBIE BEIMYUHBI, IPOBOAUTH
HE00XOAMMBbIE 10Ka3aTeIbHbIEC PACCYKICHHUS.
3HAKOMMTBLCH C HCTOPUEH Pa3BUTHS T€OMETPUN

TpeyroJibHUKU

22

IToHsiTE O paBHBIX
TPEYroJIbHUKaxX 1

Pacno3HaBaTh nmapbl paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
yepTekax (¢ yKkazaHHEeM MPU3HAKOB).
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MIEPBUYHBIE
MpeACTaBICHUS

O paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBa
TPEYrOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYroJbHUKOB.
CBOICTBO MEMaHbI
MPSIMOYTOJIBHOTO
TpEyrojbHUKa,
MIPOBEAEHHOMN

K TUTIOTEHY3€E.
PaBHOOEApEHHBIE U
PaBHOCTOPOHHUE
TPEYrOJAbHUKH.
[Ipu3Haku 1 CBOKCTBA
PaBHOOEAPEHHOTO
TpEyrojbHUKa.
HepasencrtBa

B F€OMETPUH.
IIpsAMOYTOJIBHBIN
TPEYTrOJIbHUK C YIJIOM
B 30°

BoIBOOUTH Ciie/icTBHS (PaBEHCTB COOTBETCTBYOIIMX
3JIEMEHTOB) U3 PAaBEHCTB TPEYT OJILHIUKOB.
PopMyJIMPOBATH OIPEICIECHUSA: OCTPOYT OJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYT OJIBHOT'O, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYrOJILHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEJMaHbl TPEYrOJIbHUKA; CEPENUHHOIO MEPIEHANKYIIIpa
OTpE3Ka; NEPUMETPA TPEYTOJIbHUKA.

®opMyIHPOBATH CBOMCTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTh YepTeKd, pemaThb 3aa4i ¢ TOMOIIBIO
HAaXO0XJCHUS PaBHBIX TPEYTrOJIbHUKOB.

IIpumMeHATH MPU3HAKKU PABEHCTBA NPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJa4ax.

Hcnonb3oBaTh UPPOBBIE pecypChl AJsl HCCIIe10BAHUSA
CBOMCTB M3y4aeMbIX QUTyYp.

3HAKOMHUTBHCH € MCTOPHEN Pa3BUTHUS T€OMETPUU
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HapaJ'IJ'IGJIBHLIC IIPsMBIC,

CyMMa yIJIOB TPEYrOJIbHUKA

14

[TapannenbHbie
psIMbIE, UX CBOMCTBA.
Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pazoBaHHbIE

IIpU TIEpeceYeHU
napajieIbHbIX
MPSIMBIX CEKYIIEH ).
[IpusHax
napajuieIbHOCTH
IPSIMBIX Y€epe3
PABEHCTBO PACCTOSHUN
OT TOYEK OJHOM
IPSIMOM 10 BTOPOH
IPSMOM.

CymmMma yrios
TPEYroJibHUKA.
Buemnue yrisi
TPEYroJibHUKa

@ opMyTHPOBATH NOHATHE [TAPAJUICIBHBIX IIPSIMBIX,
HAXOAMTh IIPAKTUYECKUE TTPUMEPBI.

M3yuaTs cBOMCTBA YIII0B, 00pa30BaHHBIX MIPU NIEPECEUECHUN
IapajuIeIbHbIX NpMbIX cekymen. IIpoBoauTs
JA0KA3aTeJbCTBA NAPAJUICIBHOCTH ABYX IPSIMBIX C IOMOLIBIO
YIJ10B, 00pa30BaHHbBIX MPU IEPECCUCHUHN ITUX IPSIMBIX
TPEThEN MPSAMOM.

BuI4HMCASTH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.
HaxonuTh yucioBbie 1 OyKBEHHBIE 3HAUECHHSI YIIIOB

B FT€OMETPUYECKHX 33/1a4axX C UCIIOIB30BAHUEM TEOPEM

0 CyMME€ YIJIOB TPEYTI'OJIbHUKA U MHOTOYIOJIbHUKA.
3HAKOMHUTBHCH € HCTOPHEN Pa3BUTHUS T€OMETPUU

OKpyKXHOCTb U KpPYT.
['eomeTpuueckue
[TOCTPOEHHUS

14

OKpyXHOCTb, XOpJa U
JTHaMETpP WX CBOWCTBA.
Kacarenbnas

K OKPYKHOCTH.
OKpy»XHOCTB,
BIIMCAHHAs B yToOJ.

D®opmMyJIHPOBATH ONpeIeJIeHUsI: OKPYKHOCTH, XOPAHI,
IMaMeTpa U KacaTelnbHOU K OKpyKHOCTH. M3yyaTh ux
CBOMCTBA, MPU3HAKH, CTPOUTH YEPTEKH.
HccaenoBarp, B TOM YKCIE HCHOJIB3YS HU(POBbIE
Pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YrOJI; LIEHTP
OKPYKHOCTH, BIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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IHonsatue o I'MT,
MIPUMEHECHUE

B 33J1a4ax.
buccektpuca n
CEepPEIUHHBIN
MEPIEHIUKYJIISIP
KaK Fr€OMETPUYECKUE
MECTa TOYEK.
OKpyXHOCTBb,
ONMCAHHAs OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTBb,
BIIMCAaHHAs

B TPEYTrOJIbHUK.
IIpocrenimne
3a71a4u

Ha MOCTPOEHUE

KacaTeIbHBIX.
HUcnoasb3oBarb MeToa ' MT 1151 1oKa3arenbCTBa TEOPEM

0 MepeceuyeHu OUCCEKTPUC YTIIOB TPEYTrOJbHUKA U
CEpPEANHHBIX MEPIICHAUKYIISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomoipo 'MT.

OBJaaeBaTh NOHATUSAMM BITMCAHHOMN M OIMMCAHHOM
OKPY>KHOCTEU TPEYrOJbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPY>KHOCTEH.

PemiaTe OCHOBHBIC 32/1a4M HA MIOCTPOECHHUE: YIJIa, PABHOTO
JAHHOMY; CEPEANHHOrO NEPIECHINKYISIpa TaHHOTO OTPE3KA;
MPSIMOU, TPOXOJISAIIEN YEPE3 TAHHYIO TOUKY U
NEPHEeHIUKYJIIPHON TaHHON NPSIMOi; OMCCEKTPUCHI JTAHHOTO
yIJia; Tp€yroJbHUKOB

10 Pa3JIMYHBIM IJIEMEHTAM.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN

[ToBTOpeHUE, 06001TICHIE 4 IToBTOpEHME N PemaTp 3a1aum Ha MOBTOPEHUE, WIITIOCTPUPYIOIIHNE CBIA3U
3HAHUU 0000IIICHNE OCHOBHBIX | MEXIY Pa3IMYHBIMM YacTIMHU Kypca
HOHSITUN U METOJIOB
Kypca / Kjacca
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KVIACC

HaumenoBanue paznena | KoamuecTBo OcHoBHOE OCHOBHBIE BHU/JIBI ICSITEILHOCTH 00y4YarOIIHUXCS
(TembI) Kypca 4acoB COJIEpKaHNe

YeThIpEX YT OJIbHUKHU 12 [Napamnenorpamm, ero | M3o00paxars 1 HAXOAMTH HA YEPTEKAX
IIPU3HAKHA U CBOWCTBA. | YETHIPEXYTOJbHUKU Pa3HBIX BUAOB U UX DJIEMEHTBHI.
YacTHeie citydan ®opMyTHPOBATH ONpPeIeJIeHHs: TIapauIesIOrPaMMa,
[apajuIeIorpaMMoOB IpsIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tparneunun, paBHOOOKO
(IpsSIMOYTOTIBHUK, Tpanenuu, NpSIMOYrOJIbHON TPAIECLHH.
pOMO, KBajpar), Ux JloKa3bIBATh U MCIIOIB30BATH NIPH PELICHUM 32124
IIPU3HAKU U CBOWCTBA. | NMPU3HAKHU U CBOMCTBA: MMapaJulesiorpaMmma,
Tpamenws. NpsAMOYTOJbHUKA, poMOa, KBaJpaTa, Tpareuuu, paBHOOOKON
PaBHOOOKas 1 Tpaneuny, NpAMOYTOJIbHOW TPaNeLnH.
MPSIMOYTOJIbHAs IIpuMeHsATH MeTOA YIBOCHHSI MEIUaHbl TPEYTOJIbHUKA.
Tpamneuuu. Hcnoab3oBaTh UPPOBBIE peCypChl AJIS UCCIEIOBAHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX QUTyp.
MEUaHBI. 3HAKOMHUTBHCH € HCTOPHEN Pa3BUTHUS T€OMETPHUU
LenTpanbHas
CUMMETPHS

Teopema Paneca u Teopema 15 Teopema Qaineca u IIpoBOAMTH MOCTPOEHUS C IIOMOILUBIO HUPKYJISA U JIMHEUKU

0 TIPOMOPITMOHATIBLHBIX
OTpe3Kax, MoA00HbIC
TPEYrOJIbHUKHU

TeopeMa

0 TIPOMOPIIMOHATBHBIX
OTpEe3Kax.

Cpenssisg TuHUSA
TpEyroJbHUKA.

C UCIIOJIb30BaHKe TeopeMbl Daseca U TEOPEMBbI

O IPONOPLIMOHAIBHBIX OTPE3KaAX, CTPOUTH YETBEPTHIN
IIPONIOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTh 10Ka3aTEILCTBO TOTO, YTO MEAUAHBI
TPEYroJIbHUKA NIEPECEKAIOTCS B OJHOM TOUKE, 1 HAXOAUTh

78



Tpaneuus, e€ cpenHsst
JIVHUSL.
[IponopunonanbHbIE
OTPE3KHU.

Lentp macc

B TPEYTOJIbHUKE.
[TonoGubIe
TPEYroJIbHUKHU. Tpu
npU3HaKa Mmoaoous
TPEYTrOJIbHUKOB.
[Ipumenenune
oaoous

MIpY PELICHUU
IIPAKTUYECKUX 3a/1a4

CBsI3b C LICHTPOM MacC, HAXOAUTh OTHOIIEHHE, B KOTOPOM
MEJIMAHbI JEIATCA TOYKOM UX NIEPECEUECHMUS.

Haxoautp nogo6HbIE TPEYTOIBHUKH Ha TOTOBBIX YEPTEKaX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MOT00MS.
Pematp 3aga4u Ha I0JOOHBIE TPEYTOJIBHUKH C TIOMOILBIO
CaMOCTOSITEIILHOTO IIOCTPOCHUS YEPTEKEN U HAX 0K ICHHUS
OJJOOHBIX TPEYrOJIbHUKOB.

IIpoBoaMTH 10Ka3aTEJbCTBA C HCIIOIb30BAHUEM
IPU3HAKOB MTO00MS.

Jloka3pIBaTh TpU MIpU3HAKA 000U TPEYTOIbHHUKOB.
IIpuMeHATH OTyYEHHBIE 3HAHUS IPU PELICHUN
F€OMETPUYECKUX U IIPAKTUYECKUX 3a]1ay.

3HAKOMMTBCH € HCTOPHEH PAa3BUTHS T€OMETPUN

[ Imomans. Haxoxnenue
MJIOIIAAEH TPEYTrOJIbHUKOB
1 MHOTOYTOJIBHBIX (DUTYD.
[Inomaau nogoOHbIX GUryp

14

CBoiicTBa miomageu
r€OMETPUYECKUX
duryp.

DopMyibl

JUTSL TIJTOLIA N
TPEYTroJIbHUKA,
napasenorpaMmma,
Tpareuu.
Breruncnenue
TUIOIIAJIEH CIIOMKHBIX

dburyp.

OgiageBaTh NEPBUYHBIMHU NMPEACTABJICHUAMHU 00 001ICi
Teopuu 1womaau (Mepsi), GopmMyaupoBaTH CBOMCTBA
TUTOIIA T, BBISICHSATH UX HATJISTHBIA CMBICI.

BeiBoauTh (POpMyIibl IIIOMIAAN MapajuiesiorpaMmma,
TPEYroJbHUKA, Tpaneuuu u3 GopmMyJbl 10N
psSIMOYTOJIbHUKA (KBajpaTa).

BbIBoAUTH (POPMYIIBI IIJIOUIAIN BBITYKJIOTO
YeThIPEXYroJIbHUKA Yepe3 JUAroHalIu U Yroi MEeKIy HUMHU.
Haxonuts momanu ¢uryp, n300pakEHHBIX HA KJIETYATON
Oymare, MCIOJIb30BaTh pa30oreHne PUTypbl HA YaCTH U
JOCTpauBaHUE.
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[Tnomanu duryp

Ha KJIeT4aTol Oymare.
[Tnomaan nogo0HbBIX
duryp.

3anauu

C IPAaKTUYECKUM
COZICpKAHHEM.
Pemenne 3amau

C TIOMOIIIBI0 METO/1a
BCIIOMOT'aTeJIbHON
TUTIOIIA !

Pa30uparb npuMepbl UCIIOIb30BAHUS BCIIOMOTaTEIbHON
TJIOIAIU JIJISl PEIICHUS] TEOMETPUUECKUX 3a0a4.
HaxomuTsb moniaay mogo0HbIX GUryp.

BbruncasTh iomany pa3inyHbiXx MHOTOYTOJIBHBIX (pUTyp.

Pemartn 3alavdd Ha 1Iomaab € HPpaKTHYCCKUM
COACPKAaHUCM

Teopema ITudaropa u
HayaJila TPUTOHOMETPUU

10

Teopema ITudaropa, u
€€ NpUMEHEHUE.
Onpenenenne
TPUTOHOMETPHUUECKUX
(YHKUIUNA OCTPOTO
yriia IpsiMOYTOJILHOTO
TPEyroJibHUKa,
TPUTOHOMETPUUECKUE
COOTHOUIEHUS

B MIPSIMOYTOJILHOM
TPEYroJbHUKE.
OcHoOBHOE
TPUTOHOMETPHUUYECKOE
TOXIECTBO

Joxa3sbiBaTh TeopeMy [ludaropa, ucnonbzoBarh €€

B IIPAKTUYECKUX BBIUMCICHUSX.

DopMyJIHUPOBATH ONPEAEIECHNS TPUTOHOMETPHUUECKUX
(GYHKIHI OCTpOro yria, MPpoOBepsAITh UX KOPPEKTHOCTD.
BbIBOIMTH TPUTOHOMETPUUECKHE COOTHOLIEHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBars COOTHOLIEHUS MEXAY CTOPOHAMU B
NPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh GOopMyIibl IPUBEACHUS U1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIAECTBO ISl HAXOXKIACHUS
COOTHOILIEHUI MEX1y TPUTOHOMETPUUYECKUMU (PYHKIIHSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH MOTy4eHHbIE 3HAHUS U YMEHHUSI IPU PELLIEHUN
PAaKTUYECKUX 3a]a4.

3HAKOMMTBLCH C HCTOPUEH Pa3BUTHS T€OMETPUN
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YTJbl B OKPYKHOCTH.
Brniucannbie U ONUCaHHBIC
YEThIPEX YT OJLHUKHU.
KacarenbHble

K OKpykHOCTH. Kacanue
OKPYKHOCTEMN

13

Bnucannbie u
LEHTPAIBHBIE YTJIbI,
YTOJI MEXIY
KacaTeJIbHOU U
XOPJIOH.

Yrael Mexay
XOopaaMy U
CEKYIIUMHU.
Bnucannbie u
OIMCAHHEKIC
YETBIPEX YT OJIbHUKH,
WX MPU3HAKU U
CBOMCTBA.
[Ipumenenue aTux
CBOMCTB

TIPU PEIIEHUU
r€OMETPUYECKUX
3aj1ad4.

BzanmHoe
PaCIIONIOKEHUE IBYX
OKPY>KHOCTEH, 001111e
KacaTeIbHBIC.
Kacanue
OKPYXHOCTEU

DopMyJTHPOBATH OCHOBHBIE ONPEICIICHNS, CBI3aHHBIC

C yrilaMu B Kpyre (BIIUCAHHBIN YroJI, IICHTPAIBHBIN yroJ).
Haxoaurhb BIIMCaHHBIE YIJIbl, ONAPAOIINECS HA OJHY JIYTY,
BbIYMCJIATH YIJIBI C IIOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yrilax, TEOPEMBI O BIIMCAHHOM YETBIPEX YT OJIbHUKE,
TEOPEMBI O IEHTPAJIBLHOM YTJIE.

HccnenoBarh, B TOM YUCiE ¢ TOMOIIBIO IU(PPOBBIX
peCypCoOB, BIMCAHHbBIE U ONIMCAHHBIC YETHIPEX YT OJILHUKH,
BbIBOIUTb UX CBOICTBA U MPU3HAKHU.

Hcnmosb30BaTh 3TH CBOMCTBA U MPU3HAKY IIPU PEIICHUN
3a1a4
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[ToBTOpEeHue, 0000IIEeHE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha MOBTOPEHUE, HLTIOCTPUPYIOIINE CBSI3U
3HAHUH OCHOBHBIX TIOHATUH U | MEXIY Pa3IMYHBIMH YaCTSIMH Kypca
METO/I0B KypcoB 7 1 8
KJ1accoB, 00001IeHNE
3HAHUU
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KVIACC

HaummenoBanue paznena | KomuuectBo OcHoOBHOE OCHOBHBIE BUJIBI JICATEIILHOCTH 00y4YaIOIIUXCs
(TeMbI) Kypca 4acoB coJiepKaHue
Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyIMPOBATH OMNpeieIeHHs] TPUTOHOMETPUYECKHUX
KOCHHYCOB U CHUHYCOB. TPUTOHOMETPUYECKHUX | (DYHKIMH TYIBIX U IPSIMBIX YTJIOB.
Perienue TpeyrojabHUKOB (GyHKIMI YTI0B OT BoeiBOOMTH TEOpEMY KOCUHYCOB U TEOPEMY CUHYCOB
0° mo 180°. ®opmynsl | (C paguycoM OIMHCAHHOW OKPYKHOCTH).
MIPUBEJICHUS. BoiBoauTh GopMyJibl AJis1 BBIYHCIEHUS IJI0OMIAXel
Teopema KOCHHYCOB, C MCIIOJIb30BaHUEM TeopeM TpuroHoMeTpuu (hopmyra
TeopeMa CUHYCOB. IJIOIAI TPEYTrOJIbHUKA Yepe3 IBE CTOPOHBI U YOI MEXAY
Pemenue HUMH, (hOpMYIIa IJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 €ro
TPEYroJIbHUKOB. JTMArOHaJId ¥ YTOJI MKy HUMHU).
[IpakTrueckoe PemiaTh TpeyroabHUKH.
MPUMEHECHUE Pemath nmpakTuuecKue 3a/1a4u, CBOJSAIINECS
JIOKa3aHHbIX TEOPEM K HAXOXJACHUIO PAa3JIMYHbBIX DJIEMEHTOB TPEYrOJIbHUKA
[IpeobpazoBanue moao0us. 10 [MonsTne OcBauBaTh NOHsSITHE ITPEOOPA3OBAHUS TIOIOOMS.
MeTpuueckue 0 Mpeodpa3oBaHUU HcceaenoBaTh OTHOIICHHUE JIMHEUHBIX AJIEMEHTOB (DUTYD
COOTHOIIICHUS nomo0ous. Ipy IIpeoOpa3oBaHUU TTOA00HS.
B OKPYKHOCTH CoOoTBETCTBEHHbIE Haxoauts npumepsl MoA00HUS B OKpYXKarolen
AJIEMEHTHI TTOJIOOHBIX | NEeHCTBUTEIILHOCTH.
¢uryp. BbIBOAMTH METPUUYECKHE COOTHOLLIEHHS MEXKIY OTPE3KaMU
Teopema XOpA, CEKyIIMX U KaCaTCIbHbBIX C UCIIOJIb30BAHUEM

O MPOU3BEIICHUN
OTPE3KOB XOP/I,
TeopeMa

BITMCAHHBIX YTJIOB U TTOJI0OHBIX TPEYTOJIHLHUKOB.
Pemath reoMeTprUeCKUE 33141 U 33]]a4U U3 peaTbHOM
YKU3HH C UCTIOIH30BAHUEM TIOJJOOHBIX TPEYTOJIHHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIHX,
TEOpEMa O KBAJIpare
KacaTeJIbHOM.
[Ipumenenue

B pEIICHUU
Ir€OMETPUUECKUX
3a7a4

BekTopsl

12

Onpenenenne
BEKTOPOB, CJI0KEHUE
Y BBIUMTAHUE
BEKTOPOB,
YMHOXEHHUE BEKTOPA
Ha YHCIIO.
DU3NYECKUN 1
r€OMETPUUYECKUI
CMBICIT BEKTOPOB.
Paznoxxenue BekTopa
10 JIBYM
HEKOJUIMHEAPHBIM
BEKTOPaM.
KoopannaTtsl
BEKTOpA.

CxkansapHoe
MIPOU3BEACHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABIICHHBIE OTPE3KH,
HCCIIeI0BATh TCOMETPUUYCCKUH (TIepeMeIlieHUE) U
(usudeckuii (craa) CMBICIIBI BEKTOPOB.

3HaTh omnpenesaeHNsl CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOEHHS BEKTOpPA HA YHCIIO, HCCIAEA0BATH
T€OMETPUYECKUN U (PU3UIECKUN CMBICIIBI ATHX OTEepPaIni.
PemiaTh reomMmeTpuyeckue 3a1a4u ¢ UCHOJIb30BAHUEM
BEKTOPOB.

PackiaaabiBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb3oBaTh CKaIsipHOE ITPOU3BEICHUE BEKTOPOB,
BBIBOJAMTH €r0 OCHOBHBIC CBOMCTBA.

BuruncjsTe CyMMy, pasHOCTh U CKAIAPHOE MPOU3BEACHUE
BEKTOPOB B KOOPJAMHATAX.

IIpuMeHSTHh CKAJIPHOE MPOU3BEACHUE [T HAXOXKICHUS
JUIVH U YIJIOB
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MIPUMEHCHUE
JUTST HAXOXKICHUS
JUTAH U yTJIO0B.
Pemenue 3amau

C TMIOMOIIIBIO BEKTOPOB.
[IpumeHeHre BEKTOPOB
JUISL pELICHUS 3a/1a4
busuku

I[GKapTOBI)I KOOPpAHWHATHBI
Ha ITIJIOCKOCTHU

JlexapToBbl
KOOPJIMHAThI TOUYEK
Ha MJIOCKOCTH.
YpaBHEHHE IPSIMON.
YpaBHeHue
OKPYKHOCTH.
Koopaunatsel Touek
nepeceyeHus
OKPYXKHOCTH U
MIPSIMOM.

Meton koopauHaT
MIPU PEIICHUU
reOMETPUYECKUX
3aJ1a4, MPaKTHYECKUX
3aj1a4

OcBauBaTh NMOHSITHE [IPSIMOYTOJIBHON CUCTEMBI
KOOpPAMHAT, 1€KapTOBBIX KOOPAUHAT TOUKHU.

BeiBoauTH ypaBHEHHE NIPSAMOM U OKPYKHOCTU. BbIaeJsATH
IIOJIHBIM KBaJpaT [l HAaXOXKACHUS LEHTPA U paanyca
OKPYXKHOCTH 1O €€ YPaBHEHHIO.

PemaTh 3a1a4u Ha HaXOXKJIEHUE TOUEK MEPECCUCHUS
OPSIMBIX U OKPYKHOCTEN € TOMOILBIO METOJA KOOPUHAT.
Hcnonan3o0BaTh CBOMCTBA YIiIOoBOro Koddduiimenrta npsiMoi
IIPY pELICHUH 3a7ad, JUIsl ONPEAEIICHUS PACTIOIOKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPAMHATHI IPH PELIEHUH N'€OMETPUYECKHUX U
IPAKTUYECKUX 3a7ad, JUIsl HIOCTPOEHUS MAaTEMATHYECKUX
MOJICJIEH peasbHBIX 3371a4 («METOI KOOPIAHHATY).
IMoab30BaThbes U1 MIOCTPOCHUS U UCCIIEI0BAHUN

U (DPOBBIMU PECYPCAMH.

3HAKOMMTBLCH C HCTOPUEH Pa3BUTHS T€OMETPUN
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[IpaBuIibHBIE
MHOTOYTOJIbHUKHU.
JlmuHa OKpYKHOCTHU U
MJIOIIAAb KPYra.
Brrancienne mionaaein

[IpaBuiibHBIE
MHOTOYT'OJIbHUKHU.
Yucno n. JInuna
OKPY>KHOCTH, 1yTH
OKPYKHOCTH.
Pannannas mepa
yria.

[Tnomane kpyra,
CEKTOpa, CErMEHTa

DopMyJTHPOBATH ONPEACICHUE NPABUIIBHBIX
MHOT'OYI'OJIBHUKOB, HAXOAUTh UX JJIEMEHTHI.
IHonb30BaTbCs MOHATUEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOIIBIO NMPABWIIBHBIX MHOI'OYT'OJIBHUKOB, ONPeAeJIATh
YUCJIO T, JUIMHY IYT'Y U PAIMAHHYIO MEpy yIJa.
IIpoBoauTh mepexon OT paaAuaHHON MEpHI yriia

K TpalyCHOM U Ha0OOPOT.

OmnpeneasTe IOMAAb Kpyra.

BoiBoauTh hopmyabl (B TpalyCHOM U paHaHHON Mepe)
JUISL JUTMH YT, TUIOIIAAEN CEKTOPOB U CErMEHTOB.
Bbruncasith momaan GUryp, BKIIOYAOIUX 3JIEMEHTHI
OKPYXKHOCTH (Kpyra).

HaxomuTs momany B 3a1a4ax peanbHON KU3HU

JIBY>KEHUS TIITIOCKOCTH

[ToraTrne o ABM>KEHUH
IJIOCKOCTH.
[TapannenpHbIi
MEPEHOC, MMOBOPOT
IIpumeHnenue

TIPU PEIICHUH 3a]a4

Pa30uparb mpuMepsl, WIUTIOCTPUPYIOIIME MOHATHUS
JBHKCHUS.

DopMyJTHPOBATH ONIPEACIICHNS NTapalICIbHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAMTH NX CBOWCTBA,
HAXOAMTHb HETIOIBUKHBIE TOUKHU.

HaxoauTh UEHTPBI U OCH CUMMETPUNA MPOCTEUIIUX PUTYD.
IIpumeHsTh MapajuieIbHbIN NEPEHOC U CUMMETPHUIO IIPU
pEIICHUN T€OMETPHUCCKHUX 3a1a4 (pa30oupaTh MPUMEpBHI).
Hcnmosb30BaTh 11 IOCTPOEHUS U UCCIIEAOBAHUM

U (POBBIEC PECYPCHI

[ToBTOpeHUE, 00600IICHNE,
CUCTEMAaTU3aIUI 3HAHUU

IToBTOpEHUE
OCHOBHBIX TTOHATUI U

OnepupoBath NOHATUAMM: QUrypa, TOUKA, IPsAMas, yro,
MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIN U paBHOCTOPOHHUI
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METOZI0B KypcoB 7—9
KJIaCCOB, 0000IIIeHNE
Y CHCTEMATHU3ALUS
3HAHUM.
[Ipocrenine
r€OMETPUYECKUE
burypsl u ux
cBorictBa. Mzmepenue
r€OMETPUYECKUX
BEJINYUH.
TpeyronpHUKWU.
[TapannenbHbie 1
MEPIICHANKYJISIPHBIC
MpsIMbIE.
OKpyKHOCTB U KPYT.
I'eomerpuueckue
MMOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Bniucanusie u
OIMCaHHbBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas u
OKPY>KHOCTb.
YeThIpEXYrOJIbHUKH.
Brincanneie

TPEYTrOJIBHUKH, IPSMOYTOJIBHBIN TPEYTOJIbHUK, MEIHAHA,
OMcceKTpHca U BBICOTA TPEYrOJbHUKA, TapaJlIeIorpamm,
pOoMO, IPSAMOYTOJILHUK, KBAJpaT, TparneLus; OKPYKHOCTb,
KacaTellbHas; PaBEHCTBO U Mo00ue Guryp,
TPEYroJbHUKOB; NapaJUIEIbHOCTh U MEPHEHIUKYIIPHOCTD
OPSIMBIX, YTOJI MEXAY MPSAMBIMU, CAMMETPHSI OTHOCUTEIIEHO
TOYKH U IPSIMOM; IMHA, PACCTOSHHUE, BEIMYMHA YIJIa,
IUI0LIA/1b, TIEPUMETP.

Hcnosb3oBaTh (pOPMYJIBL: IEPUMETPA U ILIOLIAN
MHOT'OYT'OJIBHUKOB, JJIMHBI OKPYKHOCTH U IJIOLIAAN Kpyra,
00BEMa MPSAMOYTOJIBHOIO NTapaJuIEIIeIUIIEA.
OnepupoBaTh NOHATUSIMM: IPSIMOYTOJIbHAS CUCTEMA
KOOpPAMHAT, BEKTOP; UCIOJIb30BATh 3TH IOHATHS JUJIS
IPE/ICTAaBIICHUS JAHHBIX U PEIICHUS 3a/1a4, B TOM YUCJIe

U3 IPYruX y4eOHBIX MPEAMETOB.

PemaTh 3a1a4u Ha MOBTOPEHUE OCHOBHBIX MOHSATHUH,
WUTIOCTPALIMIO CBSI3EN MEXKIY Pa3IMYHbIMU YaCTAMU Kypca.
BeiOupath MeToa U1 pelIeHUs 3a1a4H.

PemaTs 3a1a4u U3 NOBCETHEBHOW KU3HU
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Y OTMCAHHBIC
YETHIPEX YT OJIbHUKH.
Teopema Iudaropa u
Havasna
TPUTOHOMETPHUH.
Pemenue o0mmx
TPEYrOJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MIJIOCKOCTH.
JBwxkenus. [TogoOue.
CummMmerpus.
I[Inomans.
Brruuciienue
orontaaei. Imomamamn
NOJ00HBIX QUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MIJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1IM(POBOM MHpPE BEPOSTHOCTh M CTATHCTHKA MPHOOPETAIOT BCE
OOJIBITYI0 3HAYMMOCTD, KaK ¢ TOYKH 3PEHUS MPAKTUUCCKUX MPIIOKEHUH, TaK U UX POJIH
B 00pa3oBaHHM, HEOOXOIMMOM KaKJIOMy ueJoBeKy. Bospacrtaer umcio mpodeccuit,
IpU  OBJIAJCHUM KOTOPBIMH TpeOyeTcs Xopormras ©0a3oBas TOATOTOBKa B 00JacTH
BEPOSITHOCTU U CTATUCTHUKH, TaKasi IOJITOTOBKA BayKHA IS POJIOJKEHUSI 00pa30BaHUs U
JUTSl YCTIGUTHOM MPO(eCCHOHATBHON Kapbephl.

Kaxx1ip1i1 yenoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOIIMXCS Y HETO
JTaHHBIX. A U1 00OCHOBAHHOTO IPUHATHS PEIICHUS B YCJIOBHSIX HEIOCTAaTKA WIIH
n30bITKa WH(GOpPMALMU HEOOXOJMMO B TOM YHUCJIE XOpouio cHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIILJICHUE.

NMeHHO mO3TOMY OCTpPO BCTaia HEOOXOIUMOCTH C(HOPMHUPOBATH Y 00YyJarOITUXCS
(GYHKIIMOHAIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B ce€0sl B KaueCcTBE HEOTHEMIIEMOM
COCTaBIIIIONICH yYMEHHE BOCTPUHUMATh M KPUTHYECKH AHAIM3UPOBATH WH(OPMAIIHIO,
MIPENICTABIICHHYIO B Pa3IMYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTEp MHOTHUX
pPEANBHBIX TPOIECCOB M 3aBHUCHUMOCTEH, IMPOU3BOAHWTH MPOCTEHINHNE BEPOSTHOCTHHIC
pacUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMHM MPHUHIMIIAMU cOOpa, aHaM3a U
MIPENCTABIICHUS JaHHBIX W3 pasIUYHBIX cdep JKU3HU OOIIecTBa M TOCYIapCcTBa
npuolbmaer oOydaromuxcsi K  OOIIEeCTBEHHBIM HWHTepecam. V3yueHue OCHOB
KOMOWHATOPUKHM pPa3BUBACT HABBIKM OpraHU3allMd Tepedopa H ToAcYETa dYHCia
BApHaHTOB, B TOM YHCIIC B TPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TEOPHUH
rpadoB co3maér maremaTudyeckuid GyHIAMEHT Ui (OPMHPOBAHUS KOMIIETEHIIUN
B oOyactTi WHQPOPMATUKH W MHQPPOBBIX TEXHOJOTHH. [Ipr WM3ydeHWHM CTaTHCTHKU H
BEPOSITHOCTH O0OOTAIAIOTCS MPEJCTABICHUS OOYJArOMIMXCsI O COBPEMEHHOW KapTHHE
MHpa U METOJax €ro MCCAeHOBaHUS, (DOPMHUPYETCS MOHUMAHHME POJIM CTAaTUCTUKH Kak
WUCTOYHHKA COIMAJILHO 3HAYMMOW HMH(POPMAMM W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILICHUS.

B cooTBeTcTBUMU ¢ JAaHHBIMU TEISIMH B CTPYKTYpE MPOTpaMMbl Y4eOHOTO Kypca
«BeposATHOCTh U CTATHCTHKA» OCHOBHOTO OOIETO 00pa30BaHUs BBIJICICHBI CIICIYIOIIHEC
colepkarenbHo-MeToauueckue JmHun: «lIpencraBneHne AaHHBIX M ONUcATEIbHAs
CTaTUCTUKA», «BepoaTHOCTH», «DIeMeHTh KOMOWHATOPHUKHN», «BBeieHHE B TEOPHUIO
rpadoBy.

Conepxanne muaNM «lIpeacraBineHne OaHHBIX W ONHCATENbHAS CTATUCTUKA»
CIIY>KUT OCHOBOHM Il (POPMHUPOBAHUS HABBIKOB pabOTHI ¢ MHPOpMAIUMEH: OT YTEHUS U
WHTEprpeTanuu WH(OpMaIu, NpPEACTaBICHHOW B TaOnWIaX, HAa JIUarpaMMmax u
rpadukax, g0 cOopa, TPENCTaBICHWS W aHadM3a JJaHHBIX C HCIOJIh30BAaHUEM
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CTAaTHCTUYCCKUX XapaKTEPUCTUK CPEIHMX M paccenBaHus. Pabortas ¢ JTaHHBIMH,
oOyJaroniyecss ydaTcsi CYUTBIBATH M HWHTEPIPETHPOBATH JAHHBIC, BBIJIBHTATh,
apryMEeHTHPOBATh M KPUTHKOBATH ITPOCTEHININE TUITOTE3bI, Pa3MBINIUIATE Hal (haKTOpaMH,
BBI3BIBAIOIIMMH HM3MCHYMBOCTh, M OICHMBATh MX BJIMSHHE Ha paccMaTpHUBacMbIC
BEJIMYMHBI M ITPOIICCCHI.

VHTYyWTHBHOE TIPEICTABICHHE O CIyYalHOH W3MEHUYMBOCTH, HCCIICIOBAHNE
3aKOHOMEPHOCTEH M TCHICHIMA CTAHOBUTCS MOTHUBUPYIOIICH OCHOBOW IS M3YYCHHUS
TEOPHUU BEPOATHOCTEH. BoJbIioe 3HaUeHHUE MMEIOT MTPAKTUYCCKHUE 3aJaHus, B YaCTHOCTH
OITBITHI C KJIACCHYCCKIUMHU BEPOSITHOCTHBIMHA MOJICIISIMHU.

[ToHsITHE BEPOSITHOCTH BBOJMTCS KaK Mepa MPaBAONOA00Ms CIIydalHOTO COOBITHS.
[Tpu n3ydeHnn ydeOHOTO Kypca 00ydaronuecss 3HaKOMSTCS ¢ IPOCTCHITUMHU METOIaMU
BBIUMCJICHUS BEPOSATHOCTEH B CIIyY4alHBIX OKCIIEPHUMEHTAX C PaBHOBO3MOXKHBIMHU
DJIEMEHTApHBIMH HMCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMHM, ITO3BOJIIOIIMMHU CTaBUTh U
pematb Oosiee CIOKHBIE 331a4yd. B ydeOHBIN Kypc BXOAST HadaJlbHbIE MPEICTABICHUS
0 CIIy9aifHBIX BEIMYMHAX M MX YHCIIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISCTCS 3HAKOMCTBO OO YyJaroIIMXCs
C MHOXXECTBAMU W OCHOBHBIMH OIICpallUsSIMH HaJl MHOXXECTBAMH, PacCMaTPUBAIOTCS
NpUMephl TPUMEHEHHWsS JJIs pEelIeHHs 3a7ad, a TaKXKe HCIOIb30BaHMUS B JPYTHUX
MaTeMaTHYECKUX Kypcax ¥ yIeOHBIX IpeaMeTax.

B 7-9 knaccax nzy4aercst yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKAY, B KOTOPHIT
BXOAAT pasmensl.  «[IperncraBieHWe JaHHBIX W OMHCATENbHAS — CTATUCTHKAY,
«BeposaTHOCTBY, «DJIeMeHThI KOMOMHATOPUKHY, «BBeeHrne B Teopuio rpad)oBy.

OOmee YHMCIO 4YacoB, PEKOMEHIOBAHHBIX JUIA H3Y4YCHHS y4eOHOro Kypca
«BepositHOoCTh M cTatrcTHKay, — 102 vaca: B 7 kiacce — 34 uvaca (1 yac B Hemelno),
B 8 Kimacce — 34 yaca (1 yac B Hezemo), B 9 kiacce — 34 gaca (1 yac B Hezelo).

COILEPKAHUE OBYUYEHUA
7 KIIACC

[IpencraBrnenve AaHHBIX B BUAE Ta0null, Auarpamm, rpadukoB. 3aroJHEHUE
TaOJIMI], YTEHUE U MOCTPOCHHE JUarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenne rpadukoB peajbHBIX MporeccoB. M3Bneuenue uHbopmanuu U3 OUarpamMm U
Ta0JIN1I, UCTIOIb30BAHUE U MHTEPIIPETALIMS JAHHbBIX.

OnucarenbHasi CTaTHCTUKA: cpeaHee apuMeTHYecKoe, MeIuaHa, pa3Max,
HanOOoJIbIIee U HAUMEHbIIEE 3HAaYeHHsI HA00pa YMCIIOBBIX JaHHbIX. [Iprumepsl ciydaitHon
U3MEHYUBOCTH.

CnydJaitHplii SKcriepuMeHT (OIBIT) U CAy4aiHOe coObITHE. BepoSTHOCTh M YacToTa.
Ponb ManoBeposSITHBIX U MPAKTUUYECKH TOCTOBEPHBIX COOBITUN B MPUPOJIE U B OOIIECTBE.
MoseTa u urpanbHasi KOCTb B TEOPUH BEPOSITHOCTEM.

I'pa¢, BepmmHa, pedpo. Crenenp BepmnHbl. Yucio pédep u cymMmapHasi CTENEHb
BepuuH. [Ipencrasnenue o cesznoctu rpada. Lenu u nukisl. [lytu B rpadax. O6xox
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rpada (distepoB myth). IIpeacrabienue 00 opueHTHpOBaHHOM Tpade. Pemenne 3amayu
C TIOMOIIIBIO TpaoB.

8 KJIACC

[IpencraBnenue NaHHBIX B BUJE TaOIHUII, AUarpamMmm, rpaduKos.

MHO0XeCTBO, 3JIEMEHT MHOKECTBA, MTOJAMHOXKECTBO. Ornepanuu HaJl MHOKECTBAMMU:
oObeIMHEHUE, IepecedeHue, aonogHeHue. CBOMCTBa omepanuil HaJl MHOXECTBAMM:
IIEPEMECTUTEINIBHOE, COYETATENBHOE, PACIIPENEIMUTENBHOE, BKIIIOUeHUsA. Vcnonp30Banue
rpau4ecKoro MpeiCTaBICHUs] MHOXECTB JUIsl OIMCAHUS PEalbHBIX IPOLECCOB U
SBJICHUM, ITPU PELICHUH 3a]a4.

MN3mepeHne pacceMBaHus JaHHBIX. Jlucriepcuss M CTaHAAPTHOE OTKIIOHEHUE
YUCJIOBBIX HA00OpOB. JlnarpaMMa paccerBaHUsl.

DnemMeHTapHble COOBITHS cllydailHOro onbita. Ciydalinble coObiTHs. BeposTHoCTH
coObITHil. ONBITBI C PAaBHOBO3MO>XHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU. CirydailHBIM
BbIOOp. CBS3b MEXIYy MaJOBEPOATHBIMH M IMPAKTUUYECKU JOCTOBEPHBIMH COOBITUSMHU
B IIPUPO/JIE, OOILIECTBE U HAYKE.

HepeBo. CBoOMCTBa JEPEBBEB. €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CBA3b MEXKJY YHMCIOM BEpIIMH U uyucioM pEOep. IIpaBmiio ymMHOKEHHUS.
Pemenue 3amau ¢ nomouisbio rpagos.

[IpotuBomnonoxueie coobiThd. Jnarpamma Diinepa. O0beIMHEHNE U TIEPECEUCHUE
coObITnii. HecoBmecTHble cOObITHS. DOpMyna CIOXEHHS BEpPOSITHOCTEH. Y CIOBHAA
BeposTHOCTh. [IpaBuno ymHoxkenus. HesaBucumble coObiTus. IlpencraBnenue
JKCIIEpUMEHTa B BUJE JepeBa. PelieHue 3amady Ha HaxOXKIACHUE BEPOATHOCTEM
C IOMOUIBIO JIepeBa CIy4aiiHOro SKCIEPUMEHTA, AuarpaMm Diliepa.

9 KUIACC

[IpencraBrnenre NaHHBIX B BHUJIE TAOJHI], AUArpamM, rpa@ukoB, HHTEPIPETAIIHS
JNaHHBIX. UTeHHE U MMOCTPOCHUE TabJInIl, TUarpaMm, rpaduKoB MO PEAIbHBIM JIaHHBIM.

[lepecranoBku u Qakropuan. CoueTraHus W YHUCIO coYeTaHWil. TpeyroapbHUK
[Nackans. Pemenue 3a1a4 ¢ MCMOIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposiTHOCTb. Ciy4yaliHbIii  BbIOOp TOYKM U3  (UTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

Hcnpitanne. Yenex u Heymada. Cepust ucnbITaHMM 10 TmepBoro ycrexa. Cepus
ucneiTannii bepaymmu. BepositHocTu coObITHH B cepuu uctibiTanuii bepuymu.

CinyvaliHasi BeJIWYMHA W pacHpelesieHHe BEpPOSATHOCTE. MareMarudeckoe
OXuJaHue u gucnepcus. lIpuMepbl MaTeMaTHUECKOro OXKUJAHUS KaK TEOPETUYECKOTO
CpPEOHEr0 3HAYCHUS BEJIMYMHBI. MaTemMaThdecKoe OXXUIAHWE W JUCHEPCUS CIydanHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUH UCIIBITAHUN bepHymm».

[Tonsitue o 3akoHe OonpiIMX unces. 3MepeHne BepoITHOCTEN ¢ TOMOIIIBIO YaCTOT.
Poub 1 3HaueHne 3aK0Ha OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.
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INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pE3yNbTaThl OCBOSHHUS MPOrPaMMbl Y4eOHOTO Kypca K KOHITY
o0ydeHus B 7/ KJacce:

Yurate wuHPOpPMaLMIO, TNPEACTABICHHYIO B Tabiaumax, Ha JaMarpammax,
NPEACTaBIISITh JAaHHBIC B BUE TAOJIHII, CTPOUTH TUATrpaMMEI (CTOJIOUKOBBIE (cTOIOYATEIC)
Y KPYrOBBIE) [0 MACCHBAM 3HAYCHHIA.

OnuceIBaTh M MHTEPHPETUPOBATH PEabHBIE YMCIIOBBIE JaHHBIE, MPEICTABICHHbIE
B TA0JIMLIAX, HAa MarpaMMax, rpadukax.

Hcrnonp30BaTh A1 ONUCAHMS JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKH: CPEIHEE
apudMeTnyecKoe, MeinaHa, HauOoJIbIIee U HAaUMEHbBIIIEe 3HaYCHUs, pa3Max.

HmeTh npeacTaBieHue O CilydailHOM M3MEHYMBOCTH Ha TPUMEPAX LEH, PU3NUECKHUX
BEJIMYMH, AHTPONOMETPUYECKUX AAHHBIX, MUMETh NPEACTABICHUE O CTAaTUCTUYECKOU
YCTOMYHBOCTH.

[IpenMeTHBIC pe3yNbTaThl OCBOCHHUSA IPOrPaMMBI Y4eOHOrO Kypca K KOHITY
oOydeHus B 8 KJjacce:

N3Baekats u mpeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEICTABICHHYIO B BUAC TaOJIMII,
quarpaMm, rpaduKoB, MPEACTaBISIThH JaHHbIE B BUJIE TAOJIHUII, TUarpaMmm, rpaduKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEH: CPETHUX 3HAUYECHUI
U Mep paccerBaHus (pa3Max, TUCIICPCHUS U CTaHIapTHOE OTKJIOHEHUE).

HaxoauTh 9acTOThI YHCIOBBIX 3HAYEHWM M YaCTOTHl COOBITHH, B TOM 4YHCIIE
10 pe3yJIbTaTaM U3MEPEHUI U HAOJIIOICHUIA.

HaxomuTe BepOSTHOCTU CIIy4alHBIX COOBITHH B OIBITaX, 3Has BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIC B ONBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSMU.

UcnonwzoBath rpaduueckue MOJEIU: JEpPEeBO CIy4allHOTO HSKCIIEPUMEHTA,
JIAarpaMMmbl Ditjiepa, YucaoBast npsimast.

OnepupoBaTh MOHSATUSIMU. MHOXKECTBO, IMOAMHOKECTBO, BBITIOJHATH OMNEpaIlUU
HaJl MHOXXECTBaMH: OOBEIMHECHHE, TEpeceUeHne, TOMOJIHECHHE, MePEUNCISATh FJIEMEHThI
MHOECTB, IPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduyeckoe MpEACTaBICHUE MHOXKECTB W CBA3CH MEXIy HUMU
JUJIsSL OTIMCAHMS TPOLIECCOB W SIBIICHWHM, B TOM YHCJIE MPU PEIICHUU 3aad U3 JAPYTHUX
y4eOHBIX TTPEAMETOB U KYPCOB.

[IpenmeTHBIC pe3yabTAThl OCBOCHHS MPOTpaMMbI Y4€OHOTO Kypca K KOHITY
o0yuenus B 9 kiacce:

W3BnekaTs u mpeoOpa3oBBIBaTh WHQPOPMAIMIO, TPEICTABICHHYI0O B Pa3JIMYHBIX
WUCTOYHUKAX B BHUJEC TaONWIl, auarpamMm, TpaduKoB, MPEACTABIATH TAaHHBIE B BHUJIE
Ta0IMIl, JUarpamMm, rpadukos.
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Pemares 3amaum  OpraHW30BaHHBIM  TEepeOOpPOM  BapHaHTOB, a  TaKKe
C UCIOJIb30BAHMEM KOMOMHATOPHBIX MPABUI U METOOB.

Hcnonbs3oBaTh onucaTenbHbIE XapaKTEPUCTUKU J1JI1 MAaCCUBOB UKCJIOBBIX JIAHHBIX,
B TOM YHCJIE CPEIHUE 3HAYEHUSI U MEPBI PACCEUBAHMS.

HaxoauTh 4acToThl 3HAYEHUNW M YACTOTHI COOBITHS, B TOM YHCIIE MOIb3YICh
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOCHUH.

HaxoauTs BepOSITHOCTH CIy4alHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM YHCIE
B OIBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU COOBITUAMHM, B CEPUSIX HUCIIBITAHUUN
JI0 TIEPBOT'O yCIIeXa, B CEPUSIX UCTIBITaHUM bepHyu.

NmeTp npeacraBiaeHue O CIIydalHOW BEJIMUUHE U O PACHPEAECICHUN BEPOSTHOCTEM.

NMerh TmipeACTaBlIeHHE O 3aKOHE OOJIBIIMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHOM W3MEHYMBOCTH W O POJIM 3aKOHA OOJBIIUX YHUCEN
B IIPUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHMUE

7 KIIACC
HaunmenoBanue paznena |KonmuectBo OcHOBHOE cofiepKaHne OCHOBHBIE BUJIBI ACSITEIILHOCTH 00 yJarOITIXCS
(TeMbI) Kypca 4acoB
[IpencraBineHre JaHHBIX 7 [IpencraBienre JaHHBIX OcBauBaTthb c1IOCO0bI IPEICTABIICHUS

B Tabnunax. [Ipaktudeckue
BBIYHCIICHUS 110 TAOJIUYHBIM
JNaHHbIM. V3BneueHne u
WHTEpHpeTaus TaOJIUYHbIX
naHHbIX. [IpakTnueckas
pabota «Tabauub.
['padpuueckoe
MPE/ICTaBIICHUE JAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamm. UreHue u
IIOCTPOEHHUE IHArpamM.
[Tpumepsl gemorpadguueckux
JIarpamm.

[IpakTuueckas padbora
«JlnarpamMMbD»

CTaTUCTHUYECKUX JAHHBIX U YUCIOBBIX MaCCUBOB
C MOMOILBIO TAOJINI U AUATPAMM C MCIIOJIb30BAHUEM
aKTyaJbHBIX U BaKHBIX JAHHBIX (IeMorpapuieckue
JAHHBIE, IPOU3BOJICTBO TPOMBIIUICHHON U
CEJbCKOXO03IMCTBEHHOU MPOIYKIIMH, OOIIECTBEHHBIE
Y IPUPOJIHBIE SIBJICHUS).

N3yuyaTs MeTOoaAbI paboThI C TAOTUYHBIMU U
rpauuecKuMU IpeICTaBICHUSIMU JaHHBIX

C MOMOILBIO LIU(PPOBBIX PECYPCOB B X0J1€
IPAKTUYECKUX padoT

OmnucarenpHas CTATUCTUKA

Yucnossie HaOOpbl. CpenHee
apu(pMeTUIECKOE.
Menunana yrcioBoro Habopa.

OcBauBaTh NOHATHS. YUCIIOBON HA0Op, Mepa
[ICHTPAJIbHOMN TeHIACHIINHU (Mepa IIEHTPa), B TOM YHCIIe
cpenHee apudmeTnyeckoe, MearaHa.
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VY cTONUNBOCTL MEAUAHBI.
[TpakTraeckas paboTa
«CpenHue 3HaAUCHUS».
HauOounbliee 1 HanMeHbIIIEe

3HA4YCHUA YN CIIOBOI'O Ha60pa.

Pasmax

OnuceIBaTh CTATUCTHYECKHE JAHHBIE C TOMOIIBIO
cpenHero apu(METHIECKOro U MeAuaHbl. Pemath
3aJ1auu.

HM3y4yarb CBOMCTBA CPEAHUX, B TOM YHUCIIC

C TIOMOIIIBIO IU(POBBIX PECYPCOB, B XOJIC
IPAKTUYECKUX PadoT.

OcBauBaTb NOHATHS . HAaNOOJIBIIICE 1 HANMEHBIIICE
3HAYEHMS YHCIIOBOIO MACCHBA, pa3Max.

PemaTthb 3aga4um Ha BEIOOD criocoOa onucaHus
JTAHHBIX B COOTBETCTBUU C MPUPOJION JTAHHBIX U
LICJISIMM UCCIICIOBAaHUS

CnyqaﬁHaﬂ N3MCHYHUBOCTD

CiyyaliHasi U3MEHYMBOCTD
(mpumepsr). YactoTa
3HAYEHUI B MACCUBE
JaHHBIX. | pynnupoBKa.
I'ucrorpammel.
[IpakTuueckas pabora
«CnydaiiHasi U3MEHUYNBOCTH)

OcBauBaTh NOHATHSA. YaCTOTA 3HAYCHUN B MaCCUBE
JNAHHBIX, TPYNIIUPOBKA JAHHBIX, THCTOIPaMMa.
CTpouTs 1 aHATU3UPOBATH THCTOIPAMMBI,
noAOMpAaTh NOAXOAIINN 1IAr TPYIIUPOBKH.
OcBanBarthb rpapuieckue nNpeacTaBIeHNs pa3HbIX
BUJIOB CIIy4alHOW U3MEHYMBOCTH, B TOM YHUCJIE

C IOMOUIBIO0 HU(PPOBBIX PECYPCOB, B XOE
IPAKTUYECKON pabOThI

Beenenue B Teopuio rpadoB

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3anauun

¢ momortpio rpada. CreneHb
(BaJIGHTHOCTB) BEPILUHBI.
Yucno pébep u cymmapHas
CTEeleHb BepirH. Llens u

OcBauBaTthb noHsiTUs: rpad, BepinHa rpada, pedpo
rpada, crerneHs (BICHTHOCTh BEPILUHBI), TICTIb U
UK.

OcBanBaTh NOHSATHS. TIYTh B Tpade, dMIepoB MyTh,
00xoJ rpada, opueHTUPOBaHHBIN Tpad.

Pemathb 3a1a4u Ha TIOUCK CYMMBI CTETICHEW BEPIIUH
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nuki. [1yte B rpade.
[IpencraBneHue 0 CBA3HOCTH
rpaga. O6xox rpada
(s¥iIepoB MyTBH).
[IpencraBnenue

00 OPHUEHTUPOBAHHBIX

rpagdax

rpada, Ha TOMCK 00Xoza rpada, Ha OUCK MyTei

B OPMEHTHPOBAHHBIX Tpadax.

OcBauBaTh CNOCO0bI TIPEICTABIICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TCOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C TIOMOIIIBIO TpadoB (KapThl, CXEMHI,
AIEKTPUIECKHE 1IeTH, (YHKIIMOHATBHEIC
COOTBETCTBHUS) Ha MTPUMEPAX

BeposiTHOCTh M yacToTa
CIy4aiiHOTO COOBITHS

CityyaliHBIN ONBIT U
ciy4aiiHOEe COOBITHE.
BeposatHocTh 1 yacTora
coObITHs. Poib
MaJIOBEPOSITHBIX U
IPAaKTHUYECKU JJOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oO1ecTBe. MoHeTa u
UTpasibHasi KOCTh B TEOPUU
BEPOSTHOCTEM.
[IpakTuueckas padbora
«Yacrora BeIMaICHUS OpJIay

OcBauBaTh NOHATHSA. CIIyJalHBIA OIBIT U
ClIy4ailHOe COOBITHE, MAJIOBEPOSITHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUUMOCTh MAJIOBEPOSTHBIX COOBITUH

B IIPUPOJIC U OOIIECTBE HA BAXKHBIX MPUMEpax
(aBapuu, HecHaCTHBIE CITy4au, 3allIMUTa TIEPCOHATBHOM
uH(bOpMAaIUH, Iepe1ada TaHHBIX).

H3y4arb poib KIACCUYECKUX BEPOSTHOCTHBIX
MoJieneit (MOHeTa, UrpajibHas KOCThb) B TECOPHH
BEPOATHOCTEM.

Hao6uronath U M3y4aThb 4acCTOTY COOBITHI B MPOCTHIX
AKCIIEPUMEHTAX, B TOM YHCJIE C TOMOIILIO0 IU(PPOBBIX
PECYpCOB, B XO/i€ MPAKTUYECKON pabOThI

O06o06m1enue,
CUCTEMAaTU3aIUI 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenpHas CTaTUCTHKA.
BepostHOCTb citydaitHOTO
CcOOBITHS

IHoBTOPATH U3YyYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

PemiaTp 3a1auM Ha NPEJICTABICHUE U ONTUCAHUE
JAHHBIX C MTOMOIIBI0 U3YYEHHBIX XapaAKTEPUCTHUK.
OO0cy:xknaTh NpUMePHI CITy4alHBIX COOBITHH,
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MaJIOBEPOSITHBIX U IIPAKTUYECKU JOCTOBEPHBIX
CIIy4allHBIX COOBITHM, UX POJIH B PUPOJE U KUZHU
YeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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8 KJIACC

HaunmenoBanue pasznena |KonmdecTBo OcHOBHOE coiepKaHue OCHOBHBIE BH/IBI IESTEILHOCTH 00Yy4YaIOIIHUXCS
(TembI) Kypca 4acoB
[ToBTOpEeHUE Kypca 4 [IpencraBnenue naHHBIX. IoBTOPATH U3y4YEHHOE H BHICTPAUBATH CHCTEMY

7 xiacca

OnwucarespHas CTATUCTHUKA.
Crny4aifHasi ©3MEHYHUBOCTbD.

CpenHue 4yncioBoro Habopa.

Cny4daitHble COOBITHSI.
BeposiTHOCTH 1 4acTOTHI.
Knaccugeckue monemm
TEOPUHU BEPOSITHOCTEM:
MOHETa U UTpajibHasi KOCTh

3HAHUMU.

PemaTe 3aga4um Ha IpeACTABICHUE U ONTUCAHUE
JAHHBIX C TIOMOLIBIO N3YYEHHBIX XapaKTEPUCTHUK.
PemaTe 3aga4u Ha NpEeACTABICHUE IPYIITUPOBAHHBIX
JAHHBIX U ONKMCAHUE CIIy4YalHON NU3MEHYMBOCTH.
PemaTs 3aga4u Ha onpeieICHUE YaCTOThI
CIIy4ailiHBIX COOBITHI, 00CYX/IEHHE IPUMEPOB
CIIy4aiiHBIX COOBITHI, MAJIOBEPOATHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIIydalHbIX COOBITUMH, UX
POJIU B IPUPOJE U JKU3HU YEJIOBEKA

OnucarenpHas CTATUCTHKA.
PaccenBanmne qaHHBIX

Otkionenus. Jucnepcus
YHCJIOBOT0O Habopa.
CranmapTHOE OTKIIOHEHUE
YHCJIOBOr0O Habopa.
Jlnarpammebl paccenBaHus

OcBauBaTrb NOHATHS: AUCIICPCUS U CTAHAAPTHOC
OTKJIOHCHHUEC, UCIIOJIB30BATh O3TH XaPAKTCPHUCTUKHU
AJIs1 OIIMCAaHUs PaCCCBAHUA JJaHHBIX.

BLII[BI/IFaTB runoTe3nl 00 OTCYTCTBHUM HWJIM HAJIMYHNHU
CBs3M 110 JUarpaMmam pacCCruBaHUs.

CTpOI/ITL AuarpaMmMbl paCCCHUBAHUA 110 HMCIOIIIUMCAA
AaHHBIM, B TOM YHCJIC C IOMOIIBIO KOMIIBIOTCPA
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MHoxkecTBa

MHO0XeCTBO, MOJIMHOKECTBO.
Onepanuu Haz
MHOKECTBaAMHU:
0o0BeMHEHHE, TIEPECCUCHHUE,
JIOTIOJTHEHHUE.

CaolicTBa onepanui

HaJl MHOXKE€CTBaMU:
MIEPEMECTUTEILHOE,
COUYETATEINIbHOE,
pacnpeenuTeNbHOE,
BKJIFOUEHUSI.

['padpuueckoe
MIpEACTaBICHUE

MHOKECTB

OcBanBaTh NOHATHS. MHOXKECTBO, JIEMEHT
MHOKECTBa, MOJMHOKECTBO.

BoInoHATH onepanum HajJ MHOKECTBAMU:
o0BEAMHEHUE, IEPECEUCHHE, TOTIOTHEHUE.
Hcnonb30BaTh CBOMCTBA: MEPEMECTUTEIHHOE,
COYETATENbHOE, PACIIPEAEIUTEIBLHOE, BKIIOYEHUS.
Hcnoab3oBaTh rpaduyeckoe npeicTaBieHne
MHO>KECTB MPU OMUCAHUH PEATBHBIX IPOLIECCOB U
SIBJICHUM, TIPU PEUICHUU 3aJ]1a4 U3 APYTUX YICOHBIX
MPEIMETOB U KYypCOB

BeposTHOCTB CiydaitHOTO
COOBITHS

DnemMeHTapHbIe COOBITHS.
Crny4daitHbie COOBITHS.
biaronpusitcTByronue
AJIEMEHTAPHBIE COOBITHSI.
BeposiTHOCTH COOBITHIA.
OnBITH C PAaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMHU COOBITHSIMHU.
Cnyualinblii BIOOD.
[IpakTuueckas padbora
«OMnBITHI

C PaBHOBO3MOXHBIMHU

OcBanBaThb NOHATHS: DJIEMEHTaAPHOE COOBITHE,
CIIydaifHOE COOBITHE KaK COBOKYITHOCTb
0JIaroNPUSATCTBYIOMIUX YJIEMEHTAPHBIX COOBITHIA,
PABHOBO3MOXHBIE DJIEMEHTapHbBIC COOBITHSI.
Pemars 3a1a4u Ha BBIYUCIICHUE BEPOATHOCTEU
COOBITHI IO BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUIA
CIIy4alHOTO OIIBITA.

Pemars 3a1a4u Ha BBIUUCIICHUE BEPOATHOCTEU
COOBITUH B OIBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU, B TOM YHCIIE

C TIOMOIIIbIO KOMITBIOTEPA.
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AJIIEMEHTAPHBIMU
COOBITHUSIMIY

IIpoBoaUTH U M3Y4YaTh ONBITHI

C PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU
(c UCIOJIB30BAaHUEM MOHET, UTPATIbHBIX KOCTEH,
OPYIUX MOJEIIEN) B X0/1€ TPAKTUUECKON padOThI

Brenenue B Teopuro rpados

HepeBo. CBolicTBa epeBa:
€MHCTBEHHOCTh MYTH,
CYIIECTBOBAaHUE BUCIYEH
BEPUINHBI, CBSA3b MEKIY
YHUCJIOM BEPIIUH U YUCIIOM
pedep. [IpaBuino yMHOXKEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad 6e3 1ukIia,
BHCSUas BEpIIMHA (JIUCT), BETBb JIEPEBA, MYTh

B JIEPEBE, TUAMETP JI€pPEBA.

H3yuars CBOMCTBA JIepeBa; CYLIECTBOBAHUE BUCAYEH
BEPIIMHBI, € AMHCTBEHHOCTh MYTU MEXAY ABYMS
BEPUIMHAMH, CBSI3b MEXK/Y YMCIOM BEPIIUH U YHUCIOM
pedep.

Pemartsb 3aga4m Ha OUCK U MEPEUUCTICHUE ITYTEN

B JIEpPEBE, OMpeIeTICHUE YKCIIa BEPIIUH WU PEOEp

B JiepeBe, 00X0j] OMHAPHOTO JEPEBa, B TOM YHCIIC

C IPUMEHEHHUEM ITpaBUjia YMHOKECHHUS

CnydaitHbie COOBITHS

[IpoTuBOMOIOKHOE COOBITHE.
Hwnarpamma Ounepa.
OObeIMHEHNE U TIepeceueHre
coOwITHii. HecoBMecTHBIE
coObITus. opmyna
CJIOKEHUS BEPOSITHOCTEM.
IIpaBuiio yMHOXKEHUSA
BEPOSTHOCTEM. Y CIIOBHAs
BepOsATHOCTh. HezaBucuMBbIE

OcBauBaTh NOHSTHSA B3aUMHO ITPOTUBOIIOJIOKHBIE
COOBITHS, OTIepaIluy HaJl COOBITUSIMU, OOBETMHCHUE U
nepeceyeHue coObITUM, TuarpamMmma Disepa
(Ditnepa—BenHa), COBMECTHBIC U HECOBMECTHBIC
COOBITHS.

N3yuyaTh TeopeMbl 0 BEPOSATHOCTH OOBhCTUHCHHUSI
JBYX COOBITHH ((OPMYIIBI CIOKEHUS BEPOSTHOCTEH ).
PemaTh 3aga4u, B TOM YHUCJIC TSKCTOBBIC 3a1aUM

Ha OTpeJieNIeHNe BEPOSITHOCTEH 00bEeTMHEHUS U
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coObrTus. [lpencraBnenue nepeceueHus: COOBITUI C TTOMOIIBIO YUCIOBOM
CIIy4allHOTO SKCIIEpUMEHTA npsAMOi, TuarpamMm Jisiepa, GOpMYyIIbl CIOKEHUS

B BHJIE JIEpEBA BEPOSATHOCTEMN.

OcBanBaTb NOHATHS: IPABUIIO YMHOXKEHUS
BEPOSTHOCTEH, YCIIOBHASI BEPOSITHOCTD, HE3aBUCHMBIE
COOBITHUSA JIEPEBO CIYYAHHOIO OIBITA.

H3yuarth cBolicTBa (ONpe/IeicHHs ) He3aBUCHMBIX
COOBITHIA.

Pematsb 3agaum Ha onpeiesieHUE U UCTI0JIb30BaHUE
HE3aBUCUMBIX COOBITHIA.

PemiaTe 3a1aum Ha NOUCK BEPOSITHOCTEM, B TOM
YUCJIE YCIOBHBIX, C UCIOJIb30BAaHUEM JEPEBa
CIIy4aiiHOTO OITbITa

O06o01eHue, 4 [IpencraBineHne JaHHBIX. IIoBTOPATH U3YUEHHOE U BHICTPAUBATH CUCTEMY
CHCTEeMaTHU3alNs 3HAHUI OnucarenbHasi CTaTUCTUKA. 3HAHUM.
I'padsr. BepostHoCTh PemiaTh 3a1auM Ha NPEICTABICHUE U OTTMCAHUE
CIIy4alfHOTO COOBITHSI. JAHHBIX C TIOMOIIIBIO U3YYEHHBIX XaPAKTEPUCTHUK.
DJIeMEHThl KOMOMHATOPUKHU PemaTs 3aga4u ¢ npumMeHeHueM rpados.

Pemath 3a1a4u Ha HAXOXK/ICHUE BEPOSITHOCTU
CIIy9aifHOTO COOBITHSI TIO BEPOSITHOCTSM
3JIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OMBITAX

C PAaBHOBO3MOKHBIMH 3JICMEHTAPHBIMHU COOBITHSIMHU.
Pemiats 3a1a4n Ha HAXOXKICHUE BEPOSITHOCTEN
00bEeIMHEHUS U TTepeceYeHUs COOBITUH, B TOM YHUCIIC
HE3aBUCHMBIX, C UCIIOJIb30BAaHUEM TpauiecKux
NpeACTaBICHUHN U JIepeBa CIy4aHOTO OIbITA.
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PemaTh 3agauu Ha nepednciieHne KOMOUHAIIMMA
(uncia mepecTaHOBOK, YHCIIA COYCTAHUN ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA C
MpUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJIE

C UCIOJIb30BaHUEM TpeyroybHuka [lackans

OBIIEE KOJIMYECTBO
YACOB I10 IIPOI'PAMME

34
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9 KJIACC

HaunmenoBanue paznena |KommdectBo OcHOBHOE cofiepKaHNe OCHOBHBIE BHJIBI IEATEIBHOCTH 00YyJarOIIHXCS
(TeMbI) Kypca JacoB
[ToBTOpEHME Kypca 4 [IpeacraBieHue TaHHBIX. IToBTOPATH M3YyYCHHOE U BHICTPAUBATH CHCTEMY

8 kitacca

OnucarenbHask CTaTUCTHKA.

Omnepanyu HaJl COOBITUSIMH.

He3aBucuMocThs COOBITHI

3HAHUM.

Pemathb 3a1a4m Ha IPEICTABICHUE U OITUCAHUE
JAHHBIX.

PemiaTh 3a1auM Ha HAXOXKICHUE BEPOSITHOCTEN
00bEIMHEHUS U NTepeceUeHUs COOBITUH, B TOM YHUCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM TpariecKux
NPEACTABICHUN U IEpEBA CIIyYalHOTO OIBITA.
PemaTh 3a1a4u Ha niepevncieHne KOMOMHAIIUN
(arcna mepecTaHOBOK, YKMCIIa COUCTAHUH ),

Ha HAaXO0KJICHUE BEPOSTHOCTEH COOBITUI

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C MCIOJIb30BaHUEM TpeyroybHuka [lackas

DneMeHThl KOMOUHATOPUKHU

[TepecranoBku. dakropuall.

Coueranus 1 4YUCIO
coueTaHuil. TpeyroapHUK
[Tackans. IlpakTuueckas
pabota «Beruucienue
BEPOSITHOCTEN

C MCIOJIb30BAHUEM

OcBanBaThb NOHATHSA. KOMOMHATOPHOE MPABUIIO
YMHOXEHUS, YIOPSA0UYEHHAs 1Mapa, Tpoilka 00bEKTOB,
NEPECTaHOBKA, (paKTOpHaJl YKCiIa, COUETaHUE, YUCIIO
codeTaHui, TpeyrojabHuk Ilackass.

Pemiathb 3a1a4M Ha IEpeUNCIICHUE YIIOPAAOYEHHBIX
rap, TpoeK, EPEUUCIICHUE IIEPECTaHOBOK

Y COYETAHUH DJIEMEHTOB PA3JINYHBIX MHOKECTB.
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KOMOMHATOPHBIX (PYHKIIUIMA
AIIEKTPOHHBIX TAOIHIL

Pemarp 3aa4n Ha IpUMEHEHHUE YKC/Ia COUCTaHHM

B ayreOpe (CoKpaléHHOe YMHOXKECHHE, OMHOM
HriotoHa).

Pemarh, npuMeHsisi KOMOMHATOPUKY, 381241

Ha BBIYHCJICHAE BEPOSTHOCTEH, B TOM YHCIIE C TIOMOIITHIO
DJIEKTPOHHBIX TAOJIHI] B XOJI€ IPAKTUUECKON pabOThI

['eomeTpuueckas
BEPOSTHOCTh

I'eomerpuueckas
BEpOATHOCTh. CllydailHbIi
BBIOOD TOYKHU U3 PUTYPBI
Ha IUTOCKOCTH, U3 OTPE3Ka,
W3 IYTH OKPY>KHOCTH

OcBauBaTh NMOHSATHE T€OMETPUUECKON BEPOATHOCTH.
PemiaTe 3a1aum Ha HAXOXKIEHUE BEPOSITHOCTEN

B ONBITaX, MPEJICTABUMBIX KaK BEIOOP TOUEK

Y3 MHOTOYTOJIbHHUKA, KPYyra, OTPE3Ka WIH Ayry
OKPYXHOCTH, YUCIIOBOT'O ITPOMEKYTKA

HcnbiTanusa beprymim

UcnbiTanue. Ycrnex u
Heynada. Cepust UCTIBITAHUM
JI0 TIEPBOT'O yCIeXa.
Ucnierranns bepryim.
BepositHocTH cOOBITHI

B CEPUU UCITBITAHUI
bepnymu. [Ipaktnueckas
paborta «cnbiTanus
bepnymm»

OcBauBaTh NOHATHSA. UCIIBITAHUE, JIEMEHTAPHOE
COOBITHE B UCTIBITAHUU (yCIIeX U HEeyaaya), Cepus
WCIBITAaHUN, HACTYIUICHUE TIEPBOrO yCIiexa
(neynaum), cepus ucnbITanuii bepryum.

Pemars 3a1a4u Ha HAXOXKAECHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAHUI 10 TIEPBOTO yCIIEXa,
B TOM YHCJIE C TPUMEHEHUEM (OPMYJIIbI CYMMBI
r€OMETPUYECKON TPOTrPECCHH.

Pemars 3a1a4n Ha HAXO0XKAECHUE BEPOSTHOCTEN
AJIIEMEHTAPHBIX COOBITUIN B CEPUM MCTIHITAHUN
bepnyin, Ha HaX0XKIEHUE BEPOSITHOCTH
ONPEACIEHHOTO YHUCIA YCIIEXO0B B CEPUU UCTIBITAHUM
bepuymm.

N3yuyath B X011€ NPAKTHUYECKOIl padoThl,
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B TOM YHCJIE C IOMOIIBIO LU(POBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUM UCIIBITAHUNA
beprymm

Crny4aiiHasi BeIMUUHA

CrnydaifHasi BeIMYMHA U
pacrpenencHue
BEPOSITHOCTEM.
MaremaTnieckoe 0KHIaHuE
Y IUCIIEPCUSA CITy4YaHOU
BeNMYUHBL. [[pumepsl
MaTEMaTHYECKOrO OKHUIaHUS
KaK TEOPETHYECKOTO
CPEIHETO 3HAYCHUS
BEJINYMHBI.

[TonsiTue 0 3aK0HE OOJIBIIUX
yucen. 3mepenue
BEPOSITHOCTEN C IMOMOILBIO
yacToT. [[pumeHenune 3akoHa
OOJIBIIINX YHCEN

OcBonTh NOHATHUS: CIIydailHasl BEJIMYWHA, 3HAYEHUE
CIIy4allHOM BEJIMYUHBI, PaCIpeICIICHUE
BEPOSITHOCTEM.

N3yuath 1 00Cy:KAaTh IPUMEPHI AUCKPETHBIX U
HETPEPBIBHBIX CITy4aiHBIX BEJIMUYUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEIIEHUS, IPYTUe
VM3MEHYMBbIC BEJIMUUHBI, PACCMATPUBABIINECS

B KypC€ CTAaTHCTHKH), MOJIEIbHBIX CIIy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYailHBIMU OIbITAMU
(bpocanue MOHETHI, UTPATLHOM KOCTH, CO CIIy4ailHbIM
BBIOOPOM U T. I1.).

OcBanBaThb NOHATHUS: MATEMATUYECKOE OXKUTAHHUE
CIIy4aliHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEIHEE
3HAYEHHUE, TUCIIEPCUsl CIIYYaWHOW BEJIMUYHUHBI KaK
aHaJIOT JTUCIIEPCHM YKCIOBOrO Habopa.

Pemiath 3a1a4M Ha BEIYMCIIEHUE MATEMATHYECKOTO
OKMJIAHUS Y JUCIIEPCUU JUCKPETHOM CIIydalHOU
BEJIMYMHBI 110 33JaHHOMY PaclpeAcIICHUIO, B TOM
YUCJIe 337124, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMM.

3HAKOMMTBHCS C MATEMATHYECKUM OKUIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PACIIPEIECICHUN, B TOM
YUCJIe PaclpeeNICHNs] CIy4aiiHON BEIUYUHBI «UUCIIO
YCIIEXOB» B CEPUU UCHBITaHUN bepHyIum.
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M3yuyaTh 4acTOTy COOBITHS B TOBTOPSIOIIUXCSA
CIIy4aifHBIX OIbITaX KaK CIy4ailHyI0 BETUYHHY.
3HAKOMUTBCA C 3aKOHOM OOJBIIKNX yucen (B hopme
beprymn): mpu 60JBIIOM YKCIIE OMBITOB YaCTOTA
COOBITHUS OJIM3KA K €r0 BEPOSITHOCTH.

PemiaTh 3a1a4u Ha U3MEPEHHUE BEPOSTHOCTEH

¢ ToMoMIbI0 YyacToT. O0CyKAaTh POJIb 3aKOHA
OOJBIINX YUCENT B 000CHOBAHWU YACTOTHOT'O METO/1a
MU3MEPEHUS BEPOSTHOCTEN.

OO0cy:x1aTh 3aKOH OOJIBIITUX YMCEN KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYMBBIX
SIBIICHUSIX, POJIh 3aKOHA OOJIBIIINX YUCEN B MPUPOJIC U
B KU3HH YEJIOBEKa

O0600611eHIEe, KOHTPOJIb 10 IIpencraBsieHne NaHHBIX. IHoBTOPATH N3Yy4EHHOE U BBICTPAUBATH CUCTEMY
OnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposiTHOCTB citydyaliHOTO PewmiaTs 3a7aum Ha npeCcTaBICHUE U ONIMCAHUE
COOBITHS. DIIEMEHTEI JTAHHBIX.
koMOuHatopuku. CiyyaitHele | PemaTh 3agaum Ha HAXOXJCHUE BEPOSITHOCTEH
BEJIMYMHBI U pacipeiesICHHs COOBITHI, B TOM YHCJIC B ONBITaX C

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMH,
BEPOSITHOCTEN OOBEMHEHUS U TIEpECEUEHUs
COOBITHI, BBIYUCIIATH BEPOSATHOCTH B OIBITaX

C CEpUsIMU CIIyYaNHBIX UCIIBITAHUN

OBILIEE KOJIMYECTBO 34
YACOB I10 I[TPOI PAMME
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