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@enepanpHas pabouass mporpamMma mo yuyeOHoMy mpeamery «Martemaruka»
(6a3oBbIil ypoBeHb) (mpeameTHas obmacth «MatemaTtnka W uH(MOpMaTuka») (manee
COOTBETCTBEHHO — IIPOrpaMMa [0 MaTeMaTUKEe, MaTEMATHKa) BKIIIOYAET MOSCHUTEIbHYIO
3aMHCKY, CoAepKaHue OOy4YeHHs, INTAHUPYEMbIE PE3YJIbTAThl OCBOECHHUS MTPOTrPaMMBI IO
MaTeMaTHKe, TEMaTU4YECKOE TUIAaHUPOBAHHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MaremMatuke st oOywaromuxcsi 5-9 kimaccoB paspaborana
Ha ocHoBe PI'OC OOO. B mporpaMme mo MaTeMAaTHKE YYTEHbI UAEU U TMOJOKEHUS
Konnenuuu pa3Butus MaTeMatuueckoro oopasoanus B Poccuiickoit @enepariuu.

[IpeameToM MaTeMaTHKU SBIAIOTCS QyHIaMEHTAIbHBIE CTPYKTYPhI HAIIETO MUpa —
MPOCTPAHCTBEHHbIE (OPMBI U  KOJMYECTBEHHbIE OTHOUIEHUS (OT MPOCTEHIIHX,
YCBaWBAa€MbIX B HEMOCPEICTBEHHOM OIBITE, O JOCTATOYHO CIOMXHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHA HAYYHBIX M NPUKIAAHBIX UAeH). MaremaTnueckue 3HaHUs 00€CTIEeYnBAIOT
MMOHUMAHUE MPUHUUIIOB YCTPOMCTBA M MCIOJb30BaHUS COBPEMEHHOW TEXHHKH,
BOCIIPUATHE MW  HUHTEPIPETALUIO COLMAIBHOM, 3KOHOMHUYECKOW, IOJIUTUYECKOU
nH(pOpMaLMKU, MAIOT BO3MOXXHOCTb BBIMOJIHATH PAaCUCThl U COCTABJIATH AJITOPUTMBI,
HaXOJIUTh ¥ PUMEHATH (DOPMYJIbI, BIAJAETh MPAKTUYECKUMH PUEMAMH T€OMETPUUYECKUX
M3MEPEHU W MOCTPOCHHM, YUTaTh MH(OpPMALMIO, NMPEACTABICHHYIO B BUIE TaOIMII,
auarpaMM M rpaUKoOB, KUTh B YCJIOBHUSX HEOINPEACIICHHOCTH M TOHHMMATh
BEPOSITHOCTHBIN XapaKkTep CIy4YalHbIX COOBITHH.

N3yuyenue MmaTeMaTuku GOpMUPYET Y 00yHaIOIUXCSl MATEMATUYECKUI CTUIIb
MBIIUICHUS, TPOSIBIISIIOLUIUICS B ONPEIEICHHBIX YMCTBEHHBIX HaBblkax. O0yuaromuecs
OCBaMBAaIOT TaKW€ MPUEMBbI U  METOJAbl MBIIUICHUSA, KakK MHAYKUHUS U JEIyKUus,
000011IeHHE U KOHKpPETU3alsl, aHAJIU3 U CUHTE3, KJIacCU(pUKAIUI U CUCTeMaTU3alus,
abctparupoBanue 1 aHajgorus. OOBEKThl MATEMATHYECKUX YMO3AKIFOUEHHH, TPpaBUIIa KX
KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TOCTPOEHUH, CHOCOOCTBYIOT
BbIpaOOTKE yMeHUs (hOpMYITUpPOBaTh, 0OOCHOBBIBATDH U JOKA3bIBATH CYKICHHUS, TEM
CaMbIM pa3BUBAIOT JIOTHUECKOE MbIlIeHHEe. M3yueHne MmaTeMaTuku 00ecrieunBaeT
dbopMHpOBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUSI U BOCTUTAHUE YMEHUM
JEUCTBOBaTh 1O  33JaHHBIM  QJITOPUTMaM, COBEPIIEHCTBOBaTb  HW3BECTHHIE U
KOHCTPYHUPOBATh HOBbIE. B mpoliecce penienus 3aa4 — OCHOBOM yueOHOU AesTENbHOCTH
Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOPUECKAs U MPUKJIIAHAS CTOPOHBI MBILLIJICHUSI.
OOyueHne MaTeMaTrKe J1aeT BO3MOXKHOCTh Pa3BUBATh Y 00YyYarOIIMXCSl TOYHYIO,
palMoOHANBbHYIO U MHPOPMATUBHYIO pe€4b, YMEHUE OTOMPATh HamOoJiee MOIXOSAIINE
A3BIKOBBIE, CHMBOJIMYECKUE, TpapruecKue CpeICTBA sl BRIPAXKEHUS CYKICHUN U
HaIJISIAHOTO UX MPEICTaBICHUSI.

[Ipy m3yuyeHUM MaTeMaTHKU OCYIIECTBIISIETCA OOIIee 3HAKOMCTBO C METOAaMH
NO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUSAMHU O MPEIMETE U METOJAaX MATEMaTUKH,
UX OTJIMYUU OT METO/IOB APYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
NIPUMEHEHUSI MaTEMaTUKH JIJI1 PELIEHUS HAYYHBIX U NPUKJIAJHBIX 3a7a4.



[IpuopureTHpiMU 1ENsIMU OOy4YeHHs MaTeMaThke B 5—9 Kiaccax SBISIOTCS:
dbopMHpoBaHUE IEHTPATBHBIX MAaTEMATUYECKUX MOHATUN (UHCIIO, BEJIMYUHA,
reoMerpuueckas (Qurypa, MepeMeHHas, BEpPOSTHOCTh, (QYHKIHS), O0OEeCIeUUBaOLIUX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMaTUUYECKOTO 00pa30BaHus 00yUaloInXCs;

NoJIBeICHHE OOydYaronuxcsi Ha JOCTYMHOM JJiS HUX YpPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KAIOIIET0 MUpa, MOHUMAaHUE MaTeMaTUKU KaK YacTU
oO1Iel KyIbTyphl YEIOBEUECTBA;

pPa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOydJarommxcs,
MTO3HABATEJIbHOM AKTUBHOCTH, HUCCIEAOBATEIBCKUX YMEHHI, KPUTUYHOCTH MBILLJICHUS,
UHTEpeca K U3yYeHUIO0 MaTEMAaTUKH;

dbopmupoBaHue (PYHKIMOHAIBHOW MaTeMaTHYECKOM TPaMOTHOCTH: yMEHHS
pacno3HaBaTh MPOSIBJIECHUS MAaTEMAaTUYECKHX IMOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEM
B pEaNbHBIX >KM3HEHHBIX CUTYallMsIX U MPU U3YYCHUM APYTUX YUEOHBIX MPEIMETOB,
NPOSBJICHUS] 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (GOpMyIMpOBaTh HX Ha S3BIKE
MaTeMaTUKU W CO3[1aBaThb MaTEMaTUYECKUE MOJENH, MPUMEHITh OCBOCHHBIN
MaTeMaTH4YeCKHil ammapaT JUisl  pPElICHUS PaKTUKO-OPHUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATh MOJYUCHHbBIE PE3YJIbTATHI.

OCHOBHBIE TUHUH COACPKAHUSI MPOTPAMMBI IO MaTeMaTuke B 5—9 kitaccax: «Hucna
U BBIUMCIEHUSA», «AnreOpa» («Anredpandeckue BBIpKEHUS», «YPaBHCHUS U
HepaBeHCTBAY), «DyHkumm», «I'eomerpus» («I'eomerpruueckne GUrypsl U KX CBONCTBAY,
«3MepeHne reoMeTpUYecKUX BeNU4YuH»), «BeposTHOCT, W cratuctuka». [laHHbIC
JMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaXJash B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBMCUMO OJIHA OT JPYTOii, a B TECHOM KOHTAKT€ U B3aUMO/ICHCTBUMU.

CopepxaHue mporpaMMbl 10 MaTeMaTHKE, paclpeneseHHOEe M0 rojgaM oOydeHus,
CTPYKTYPUPOBAHO TakMM 0O0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHUUIHAIBHBIM
BOIlpocaM  oOydarImuecs  oOpalmaJuch  HEOJAHOKPATHO,  YTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMHU TOHSITUSMH W HaBbIKAMU OCYILECTBISUIOCH MOCJIEAOBATEIbHO H
MOCTYMATENbHO, C COOJIIOJICHUEM MPUHIINIA TMPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOUAJIUCh B OOIIYyI0 CHUCTEMY MAaTEMAaTHUYECKUX MPEACTABICHUN O0Yy4aromuxcs,
pacumpsisi 1 yriryousist e€, 00pa3yst MPOYHbIE MHOYKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO marematuka ABISETCS 00A3aTE€IbHBIM yU4eOHBIM
IpeIMETOM Ha ypOBHE OCHOBHOIO oOmiero oopazoBanusa. B 5-9 kimaccax maremaTuka
TPaJAUIIMOHHO W3YYaeTCsl B paMKax CIEAYIONINX YYeOHBIX KypCOB: B 5—6 Ki1accax — Kypca
«MareMatukay, B /-9 kinaccax — KypcoB «Anredpa» (BKiItoUas 3JIeMEHThl CTATUCTUKHU U
Teopun BepoaTHocTei) u «['eomerpusi». IIporpamMmoil 1o MareMaTHKE BBOJUTCS
CaMOCTOSTENbHBIN YueOHbIN Kypc «BepOoSATHOCTh M CTATUCTHKA.

OO0miee 4uCIO YacoB, PEKOMEHJOBAHHBIX IS M3YyYEHHS MaTeMaTuku (0a30BBIN
YPOBEHBb) Ha ypOBHE OCHOBHOTO 00miero obpasoBanus, — 952 yvaca: B 5 Kiacce —
170 gacoB (5 yacoB B HeJeno), B 6 kiacce — 170 yacoB (5 4yacoB B HEEI0), B 7 Kiacce
— 204 4gaca (6 gacoB B Hee0), B 8 kiracce — 204 yaca (6 yacoB B Heeno), B 9 Kiacce —
204 yaca (6 yacoB B HEJICIIO).



IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yueHne mMareMaTHKUd Ha ypPOBHE OCHOBHOIO OOLIEro oOpa3oBaHWs HAIPABJICHO
Ha JIOCTIDKEHHE OOYyYarolIMMHCA JIMYHOCTHBIX, METallPeIMETHBIX M MPEIMETHBIX
00pa30BaTENIbHBIX PE3yJIHTATOB OCBOCHHS yUEeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yJbTaThbl  OCBOCHHMS  IpPOrpaMMbl O  MaTeMaTUKE
XapaKTEPUIYIOTCA:

1) naTpuoTHYECKO€E BOCTIMTAHHE:

NPOSIBIICHUEM HWHTEepeca K MPOILIOMY W HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHUEM K JIOCTH)KEHUSIM POCCHMCKMX MAaT€MAaTUKOB U POCCHUNCKOMN
MaTEMaTHYECKON IIKOJBI, K MCIOJIB30BAHUIO 3TUX JOCTHKCHHM B JPYTHMX HAyKax U
MPUKIAAHBIX cepax;

2) rpakIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S3aHHOCTEH TpaKJaHWHA U PeaTU3aIiy €ro Tpas,
MPEACTABIICHHEM O MaTEeMaTHYeCKHX OCHOBaxX (DYHKIIMOHMPOBAHUS Pa3THYHBIX
CTPYKTYD, SIBJICHUH, IPOIETYp IPAKIAHCKOTO 00IIecTBa (Hampumep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHUIO ATHYECKHUX TIPOOJIEM, CBS3aHHBIX C TPAKTHYCCKUM
NPUMEHEHUEM JIOCTHDKCHUM HayKd, OCO3HAHHEM BAXXHOCTH MOPAITbHO-ITHYECKUX
IPUHITUIIOB B JICSITEIBHOCTH YUYECHOTO;

3) Tpya0BOE BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE€ B pEIICHWH MPAKTHYECKUX 3adad
MaTeMaTUYeCKOW  HANpaBICHHOCTH, OCO3HAHMEM  BAXHOCTH  MAaTE€MaTUYeCKOIo
oOpa3oBaHMsI Ha TPOTSHKEHUM BCEH IKU3HM JUIA YCIEMHOW TpodeccroHambHOM
JESTeIbHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOpPOM H
NOCTPOEHUEM MHJUBHUAYAJIbHOM TPAEGKTOPUM OO0pa3oBaHWsA M >KU3HEHHBIX IUIAHOB
C YYCTOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOLIMOHAJBbHOMY M JCTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/Jay, pEeHIeHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTE€MaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUSI:

OpHEHTAIIUEH B IEATCILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YCIIOBEKa, NPUPOABI U OOIIECTBa,
MOHMMAaHHEM MaTEeMaTHUECKON HAyKH Kak cephl YeTOBEYECKOM JEATSILHOCTH, ITAIIOB
€¢ pa3sBUTHSA M 3HAYUMOCTU JUIS Pa3BUTHUS [UBWIM3AIMH, OBJIAJCHHEM SI3BIKOM
MaTEeMaTUKA W MaTeMaTHYECKOW KYJIbTYPOH KaK CPEJCTBOM IO3HAHUS MHpA,



OBJIAACHUECM HpOCTGfIIHHMH HaBbIKaMH HCCHCI[OBaTeJIBCKOfI ACATCIBbHOCTU,

6) pusnueckoe BocnuTanue, GoOpMHpPOBaHWE  KYJAbBTYPbl  3I0POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUYECKUE 3HAHUS B MHTEPECaX CBOETO 37I0POBbA,
BEJICHUSI 3I0POBOTO 00pa3a »KW3HU (3I0pOBOE MUTAHUE, COATaHCUPOBAHHBIMA PEKUM
3aHATHUH U OTJBIXA, pEryJisipHas puznyeckas akTUBHOCTH), COOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, MPU3HAHMEM CBOETO MpaBa Ha OMMOKY M TaKOro e IpaBa JAPYroro
YeJI0BEKa;

7) ’KOJIOTHYECKO€E BOCTIUTAHHE:

OpHEHTaNMeld Ha TMPUMEHEHHE MAaTEMaTHYCCKUX 3HAHWUW JUIA pPEIICHHS 3a7ad
B 00JIACTH COXPAHHOCTU OKPYXKAIOIIEH CpeJibl, IJITAHUPOBAHUS IMOCTYIIKOB M OIEHKH UX
BO3MOJKHBIX IOCJIEICTBHM Il OKpYXarolmed Cpelbl, OCO3HAHUEM TIJI00AIBHOIO
XapakTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX PEIICHHUS;

8) amanTanus K H3MEHSIONIAMCS YCJIOBUSIM CONMAJIbLHOI H MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEOIPEIACICHHOCTH, TTOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUUYECKYIO IEATEIbHOCTb, B TOM YHUCJIE yMEHUE
YUUTBCS Y JPYTUX JIOJCH, MpUoOpeTaTh B COBMECTHOM JIEATETLHOCTH HOBBIC 3HAHUS,
HAaBBIKM W KOMIICTCHITMH U3 OTIBITA APYTHX;

HE0OXOAMMOCTHIO B (hOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YKCIie (POPMYITHUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI 00 O0BEKTAX U SIBICHUSAX, B TOM YHCJIC PaHee HE M3BECTHBIX,
0CO3HaBaTh JNEePUIIMTHI COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOC
pa3BHUTHE;

CHIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIIHNIA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMACMbBIC PEIIICHHUSI
U IecTBUs, GOPMYIHPOBATH U OIICHUBATH PUCKU U TIOCIIEICTBUSA, (HOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI

B pesynbTaTe 0cCBOCHUS IPOrpaMMBbI 10 MaTEMaTHKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y oOyuaronierocs OyayT cpopMHUpOBaHbI METAlpeAMETHBIE PE3yJIbTaThl,
XapaKTEPU3YIOIINECS OBJIAJICHUEM YHUBEPCATHLHBIMHU TMO3HABATEIHHBIMU JICHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHHUKAaTUBHBIMH  JICHCTBHUSIMA W YHHBEPCAJIbHBIMHU
PETYJISTUBHBIMU JCHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe T1eCTBUSA
ba3oBble Jornueckue aeiicTBUS:

BBISIBIIATH M XAPAKTEPHU30BaTh CYLIECTBEHHBIE IPU3HAKH MaTEMaTUYECKUX
0OBEKTOB, TMOHATHM, OTHOIICHUM MEXIY MOHATUSMH, (HOPMYJIHUPOBATH OINpEICTICHUS
MOHSITUH, YCTAHABIIMBATh CYIICCTBEHHBIM TMPHU3HAK KJIACCH(PUKAINKA, OCHOBAHHUS
TUTs1 000OIIEHUS U CPABHEHUSI, KPUTEPHUH MPOBOJIMMOTO aHAJIN3A,

BOCIIPUHUMATh, (POPMYIUPOBATH U IPEOOPA3OBBIBATE CYKICHHUS: YTBEPIUTEITHHBIE



U OTpUIATENIbHbIC, EANHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIE,

BBISIBJIAITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IMPOTHBOPEUUS
B (akTax, MJAaHHBIX, HAOJIOJEHUSAX M YTBEPXKICHUSAX, NpeLIaraTb KpUTEPUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JieaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, A€TYKTHBHBIX U MHAYKTHUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3buparh J0Ka3aTebCTBA MAaTEMAaTHMYECKUX YTBEpXKIEHUH  (mpsMble U
OT TPOTUBHOIO), MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXHBIE  JOKAa3aTeIbCTBa
MaTeMaTH4eCKUX (DaKTOB, BBICTpAUBATh AapryMEHTAlLlMI0, MPHUBOJIUTH MIPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMPATh CIIOCOO perieHus: yueOHOM 3a7aun (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus1, BIOMpaTh HanboJiee MOAXOAAIIUN ¢ YUYCTOM CAaMOCTOSITENIbHO BBIJIEJICHHBIX
KpUTEPHUEB).

Ba3oBble ucciiegoBaTebCKue AedCTBUS:

UCIIOJIb30BaTh  BOIMPOCHI KaK HCCJIEAOBATENIbCKUN HMHCTPYMEHT TMO3HAHUA,
(dbopMyIMpOBaTH BOMPOCH], PUKCUPYIOLTUE MPOTUBOPEUUE, TPOOIEMY, CAMOCTOATEIHLHO
yCTaHABIMBATh MUCKOMOE W JaHHOE, (JOPMUPOBATH THIOTE3Yy, apTyMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE,

MIPOBOJIUTH TI0 CAMOCTOSTEIILHO COCTABJICHHOMY TUTAHY HECIOXHBIM AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIeIOBAHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEN MaTeMaTu4eCKOro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO  (popMyupoBaTh O0O0OOIIEHHMS W BBIBOJBI 10 pe3yjbTaTam
IPOBEICHHOTO HAOJIOEHUs, UCCIEAOBaHMS, OIICHUBATH JIOCTOBEPHOCTH IMOITYYEHHBIX
PE3yIbTaTOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbBIJBUTATh
IIPENTOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora c undgopmanmei:

BBISIBIISAITh ~ HEJIOCTAaTOYHOCTh M W30BITOYHOCTh  MH(pOpPMAlMM,  JaHHBIX,
HEOOXOUMBIX JJIsl peUICHUS 3a1a4H;

BbIOMpATh,  AHAJIM3UPOBATh,  CUCTEMATU3WPOBATh M HMHTEPIPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABICHHUS,

BBIOMPATH (hOopMy MpeACTaBICHUS HHPOPMALIMK U WILTIOCTPUPOBATH pelIaeMble
3a/layu CXeMaMHu, lrarpaMmmamMu, HHOU rpa@ukoi U MX KOMOWHALUSIMU;

OLICHMBATh HAJC)KHOCTh UH(OPMAIIUU TIO KPUTEPUSM, ITPEITIOKEHHBIM YUUTEIEM
WK CPOPMYITMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHUMATL H (bOpMyanOBaTB CYXKIACHUA B COOTBCTCTBHU C YCJIOBUAMHU U
neJsIMu O6HICHI/I}I, SACHO, TOYHO, I'PpaMOTHO BBIPpAXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX
W IIMCBbMCHHBIX TCKCTAX, JaBATh IMOACHCHUA 110 XOAY PCUHICHUA 3da1d91, KOMMCHTUPOBATH



ITOJTyYEHHBIN pe3yJIbTaT;

B XoJle OOCYXJECHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAa€MOH TEMBbl,
mpo0OJIeMbl, pelraeMoil 3aJauu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA TOUCK PEIICHUS,
COMOCTABIIATb CBOU CYXJIEHHUS C CYXICHMSIMHU JPYTHUX YYaCTHUKOB JIMAJIoOra,
OoOHapyXUBaTh Pa3IMYMe U CXOACTBO MO3UIHMI, B KOPPEKTHON dopMe (HOpMyIHpOBaThH
pa3HOIJIaCHsl, CBOU BO3PAKEHUS;

NOPEICTaBISATh PE3yJbTaThl pPEIICHUS 3aJadyd, OSKCIEPUMEHTA, HCCISI0BaHUS,
MPOEKTa, CaMOCTOSITETbHO BbIOMpaTh (QopMaT BBICTYIUICHHS C Y4€TOM 3ajad
pe3eHTAIllMK U 0OCOOEHHOCTEH ayAUTOPHUH;

MOHUMATh ¥ UCIIOIh30BaTh MMPEUMYIIECTBA KOMAHIHON M MHIUBHUIYaIbHON pabOTHI
U pElICHUN YUYeOHBIX MAaTEMAaTHYECKUX 3a]1aY;

OPUHUMATh IEeh COBMECTHOW JEATENIHHOCTH, IUIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOI pabOThI, pacrpeaeisiTh BUIbI padOT, JOTOBApPUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTat paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (00CYX)AeHUS, OOMEH MHEHUSIMU,
MO3TOBBIC IITYPMBI U APYTHE), BBHITIOJHATH CBOIO 9acTh Pa0OTH M KOOPIAUHUPOBATH CBOU
JIEUCTBUA C JPYTUMU YJI€HAMU KOMaHJIbl, OIIEHUBATh Ka4YeCTBO CBOErO BKJIaJa B OOIIUIA
IPOJIYKT MO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHBIC YHUBEpPCAJIbHbIE YUeOHbIE 1eUCTBUS
Camoopranusanus:

CaMOCTOATENIHO COCTAaBJIATH IJIaH, AJITOPUTM pEIICHUs 3aJaud (WM €ro 4acTh),
BBIOMpATh CHOCOO PEIICHUs C YYETOM MMEIONUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM
HOBOM HH(pOpMAIUH.

CaMOKOHTPOJIBb:

BJIaJeTh CHOCO0aMH CaMONPOBEPKH, CAaMOKOHTpOJII TMpolecca M pe3yibrara
pellIeHrss MaTeMaTHYeCKO 3aj1auu;

NPEIBUIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHUKHYTh TpPH pPEIICHWH 3aJauH,
BHOCHTHh KOPPEKTHUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAlJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa ACSATEIbHOCTH T[IOCTABICHHOW IIETH U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXEHHUS WM HEJOCTHKEHUS 1N, HaXOJUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETECHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI MO MAaTEMAaTUKE IMPEACTABICHBI
10 rofam 00y4eHHUs B CIIEYIOIIMX pa3jieiax IporpaMMBbl B paMKaX OTJEIbHBIX YUEOHBIX
KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B /—9 Kiaccax — KypcoB «Auredpay,
«I'eometpus», « BEpOATHOCTB U CTATUCTHUKAY.



OEJNEPAJIBHASA PABOYASA IPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuopureTHbIMU TesIMU OOy4YeHHs MaTeMaThke B 5—6 Kiaccax SBISIOTCS:
MPOIOJDKEHNE (DOPMHUPOBAHUSI OCHOBHBIX MATEMATHYECKUX MOHSATHH (YUCIIO,
BEIMYMHA, TreoMmeTpuueckass (Qurypa), oOecleunBalONMX MPEEMCTBEHHOCTh U

MEPCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00Pa30BaHUsI 00YyUarOIINXCS;

pa3BUTHE WHTECIUICKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH OOyJaroImxcs,
MO3HABATENILHON aKTUBHOCTH, HCCIEAOBATENbCKUX YMEHUN, WHTEpeca K H3YUYEHHUIO
MaTeMaTHKH;

noJiBeJicHNEe OOydJalomuxcsi Ha JOCTYMHOM [UJIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTHUKH U OKPY’KAIOIIETO MHUPA;

dbopmupoBaHre (GYHKIMOHAIBHOW MaTEeMaTHYECKOM TPaMOTHOCTH: yMEHUS
pacno3HaBaTh MaTE€MaTUYECKUE€ OOBEKTHl B PEAIbHBIX IKU3HEHHBIX CHUTYyalusX,
MIPUMEHSATh OCBOCHHBIC YMEHHS JJIS PEIICHUS MPaKTUKO-OPUECHTUPOBAHHBIX 3aj1ad,
UHTEPIPETUPOBATh TMOJMYUYCHHbIE pE3yJbTaThl M OIEHUBATh WX HAa COOTBETCTBUE
MIPAKTUYECKON CUTYaLlUH.

OCHOBHBIE JIMHUM COJEpXKaHWA Kypca MareMaTukn B S5—6 Kiaccax —
apupMeTndecKkas U TreoMeTpuUecKasi, KOTOpbIe Pa3BUBAIOTCS MapajUIeIbHO, KaKas
B COOTBETCTBHUU C COOCTBEHHOM JIOTMKOH, OJIHAKO, HE HE3aBHCHUMO OJIHA OT JPYTOH,
a B TECHOM KOHTaKTE€ M B3aMMOJICUCTBHH. Takke B Kypce MaTEMaTUKH TMPOUCXOIUT
3HAKOMCTBO C JIEMEHTaMU alIreOpbl U OMHUCATEIIbHON CTATUCTHKH.

W3ydenue apudpmMeTHUECKOro MaTepuala HAYMHACTCS CO CHUCTEeMATHU3allHh U
Pa3BUTHS 3HAHUN O HATYPAJIbHBIX YHUCIIAX, MOJTYUYEHHBIX HA YPOBHE HAYAIHHOTO OOIIETO
oOpazoBanus. [Ipy 3TOM  COBEpIIEHCTBOBAHHE BBIYMCIUTEIBHOW TEXHUKA U
dbopMHUpPOBaHHE  HOBBIX  TCOPETHUYECKMX  3HAHWW  COYETACTCI C  Pa3BUTHEM
BBIYUCITUTENILHON KyJbTYpbl, B YaCTHOCTH C OOy4YE€HHEM MPOCTEHIINM MpueéMaMm
NPUKUAKA W OICHKH pPEe3yJIbTaTOB BBIUMCICHUN. M3ydueHue HaTypadbHBIX YHCEI
MIPOJI0JDKAETCA B 6 KJlacce 3HAKOMCTBOM C HAYAJIBHBIMU TTOHATUSIMU TEOPUU JEITUMOCTH.

Hauano n3yuenust 0OOBIKHOBEHHBIX M JICCATUYHBIX JPOOEH OTHECEHO K 5 Kiaccy. DTo
MIEPBBIN ATAl B OCBOCHUH APOOEH, KOT1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH,
NOHATUSIMU TeMBbI. [Ipr 3TOM paccMOTpeHre 0OBIKHOBEHHBIX APOOEH B TOJTHOM 00BEME
MPEIIIeCTBYET U3yUEHHUIO JECSITUUHBIX Apo0eH, UTo 1eIeco00pa3Ho ¢ TOUKH 3PEHUs
JIOTUKY W3JI0KEHUS YUCIIOBOM JIMHHUH, KOT/[a TIPaBHJIa JEHCTBUMN C ACCATUIHBIMU
IPOOSMHA MOYKHO 00OOCHOBATh YK€ M3BECTHBIMH aJTOPUTMaMH BBITIOJIHCHHSI ACHCTBUH
C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATUYHBIMH IPOOSMH PACIITUPUT
BO3MOYKHOCTH i1 HOHUMAaHUsT 00y4aroIMMUCS TPUKIIAJHOTO MPUMEHEHUs HOBOM
3aMMCH TIPU HW3YyYCHUH JPYTUX TPEIMETOB W MPU MPAKTHUYECKOM HCTIOIb30BAHHH.
K 6 xnaccy oTHecEH BTOpOM 3Tan B U3yYEHUH APOOEi, I/1e MPOUCXOAUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus ApooOeil, 0CBOEHUE HOBBIX
BBIYHCIIUTEIHLHBIX JITOPUTMOB, OTTAYNBAHNE TEXHUKHU BBIYUCICHUN, B TOM YHUCIIE
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3HAQYEHUN BBIPAKEHUM, COJEpXKaAMX U OOBIKHOBEHHBIC, U JIECATUYHBIE JpoOH,
YCTaHOBJICHHUE CBSI3€M MEXIy HUMH, pACCMOTPEHUE MIPUEMOB PEIICHUs 33a]1a4 Ha POoOH.
B nauane 6 kiiacca npoucxXoAUT 3HAKOMCTBO C MTOHSATUEM MPOLICHTA.

OCOOEHHOCTBIO N3YUEHUS MOJIOKHUTEIBHBIX U OTPUIIATEIBHBIX YHCEN SBISETCS TO, YTO
OHM TaK)K€ MOTYT pacCcMaTpPUBAThCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Haualie U3y4eHUs
Tembl «IloNoKuTENbHBIE U OTPUIIATENLHBIC YK CIIay BblieNsseTcs noarema «llenbie uncnay,
B paMKax KOTOpPOW 3HAKOMCTBO C OTpHUIATEIbHBIMU YHUCIaMU U  JICUCTBUSIMHU
C MOJIO’KUTEJIbHBIMU U OTPULIATEIILHBIMU YMCIIaMU POUCXOIUT HA OCHOBE COACPKATEITHHOTO
N0JIX0/1a. DTO MO3BOJISET HA JIOCTYITHOM YPOBHE TTO3HAKOMUTH 00YYaOIIUXCsl TPAKTUYECKU
CO BCEMHM OCHOBHBIMU TMOHSTHSIMA TE€MbI, B TOM 4YHUCJIE U C MpPaBUJIaMU 3HAKOB
IPY BBITTOJTHEHUH apru(hMETHUECKUX AeUCTBUH. M3yueHue paroHaaIbHbIX YHCET Ha ’TOM He
3aKOHYUTCA, a OyJIeT MPOJOJIKEHO B Kypce alnreOpsl 7 Kiacca.

[Ipn o0Oy4yeHMM pEIICHUI0 TEKCTOBBIX 3alady B 5—0 Kiaccax HCIOIb3YIOTCS
apudmMeTndecKkue npuemsl pemreHus. [Ipu oTpaboTke BRIUMCIUTENBHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpUBAIOTCS TEKCTOBBIC 3a/1aul CIAEAYIOUIUX BUAOB: 3a/laud Ha IBUKEHUE,
Ha YacTH, HA TTOKYIKU, HAa PabOTy U MPOU3BOAUTEIIHLHOCTD, HA TIPOLIEHTHI, HA OTHOIIICHHUS
u nponopuun. OOyyaromuecs: 3HaKOMSITCS C MPUEMaMU PEIICHUsS 3ajlad nepedopom
BO3MOXHBIX BapHaHTOB, y4aTcsi paboTaTh ¢ MHGOpMaIMel, mpeICTaBIeHHON B ¢opMe
Ta0JIUI WU AUarpaMM.

B mporpamme yuebHOro kypca «MaTtemaTuka» MOpeaycMOTPEeHO (OpMUPOBAHUE
IPOIEIEBTUUECKUX alreOpandecKkux MpencTaBieHnid. bykBa kak CUMBOJ HEKOTOPOTO
yucjaa B 3aBUCUMOCTH OT MAaTeMaTHYECKOr0 KOHTEKCTa BBOJMTCS TMOCTEIEHHO.
bykBeHHass cUMBOJIMKA WIMPOKO HCIIONB3YETCS MPEXKJE BCEro JUisl 3alucHu OOIIMX
YTBEPKJICHUM 1 IPEeIOKEHUN, OPMYJI, B YACTHOCTH JIJIsi BHIYMCIIECHUS TEOMETPUIECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YUCIa.

B nporpamme yueOHOro Kkypca «MaremaTukay TpeAcCTaBieHA HarjsHas
reOMETpHs, HalpaBJiCHHas Ha pa3BUTHE OOPA3HOTO MBIIUIEHHUS, MPOCTPAHCTBEHHOTO
BOOOpaXKeHUs, U300PA3UTEIBHBIX YMEHUN. DTO BaXKHBINA dTAll B U3YYECHUU T€OMETPHH,
KOTOPBIM  OCYIIECTBJISIETCS HAa  HAIJISIAHO-TIPAKTUYECKOM  yPOBHE,  ONMPAETCS
Ha HarBIIHO-00pa3HOe MBIIUICHHe OOyd4aromuxcs. bonblmas ponab  OTBOJUTCS
MPAKTUUECKOMN JIeSITEIbHOCTH, OMBITY, IKCIIEPUMEHTY, MOAeIupoBaHuto. O0ydaronuecs
3HAKOMSITCS C TEOMETPUYECKUMH (UTypaMH Ha TUIOCKOCTH U B MPOCTPAHCTBE, C HX
OpOCTEHIIMMU  KOH(PUTYpalusiMu, ydaTcs HW300pakaTb WX Ha HEJIUHOBAaHHOW W
KJIeT4yaTo Oymare, paccMaTpUBAIOT UX MPOCTEHIIME CBOWMCTBA. B mporecce n3ydeHus
HarJISIAHOW T€OMETPUM 3HAHUSI, MOJyYeHHBbIE OOYyYalOIMMUCS HAa YPOBHE HAyaJbHOIO
o01ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yueOHOMY TJIaHy B 5—6 Kjlaccax M3y4aeTcsi MHTETPUPOBAHHBIN MPEMET
«MaremaTuka», KOTOPBIM BKJIIOYAeT apuMETHUUECKH Marepuan M HarjasgHylo
T€OMETPHI0, & TAKXKe IMPOIEIEBTHUECKUE CBEACHHUS M3 alreOphl, JIIEMEHTHl JIOTUKUA U
HayaJia ONMMCaTEeIbHONU CTATUCTUKH.

OO6m1ee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJI M3y4YeHUs MaTeMaThku, — 340 4acoB:
B 5 knacce — 170 yacos (5 yacoB B Henenmo), B 6 kimacce — 170 gacos (5 yacoB B HeZEI0).
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COIEPKAHUE OBYYEHUA
5 KUIIACC

HarypanbHble 4ucia 1 HYJIb

HatypansHoe wumcno. Psn nHarypampabix uwmcen. Ywucno 0. U3obpaxkenue
HaTypaJIbHBIX YMCEN TOYKAMHU Ha KOOPJIMHATHOW (UUCIOBOM) MPSAMOIL.

[lozunmoHHass cucremMa cyucieHus. Pumckasg Hymepanus Kak — IIpUMEp
HENO3ULNOHHOW CHUCTEMBI CUMCIICHHUSI. [lecaThyHas cucTeMa CYMCIICHHUS.

CpaBHEHHE HAaTypaJIbHBIX YMCEJ, CPAaBHEHHE HATYpPaJbHBIX YHCE] C HYJEM.
Crnioco6s1 cpaBHeHUs. OKpyTiI€HHE HATYPATIbHBIX YHCETL.

CrnoxeHre HaTypaJbHBIX YMCEJ, CBOMCTBO HYJIA IPHU CIOXKEHUU. BeluuTaHue Kak
neicTBrUEe, 00paTHOE CIIOKEHHUIO. Y MHOXKEHHE HATypaJbHBIX YHCEN, CBOMCTBA HYJA U
€IMHULIBI TIPpd YMHOXXEHUHU. JleneHue Kak JelcTBUE, OOpaTHOE YMHOXCHHIO.
KoMnoHeHThI ieficTBUH, CBsI3b MeX1y HUMU. [IpoBepka pe3yibTara apuMeTHUECKOro
neiictBus. llepemecTurenbHOE M COYETAaTENbHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS U
YMHOKEHHSI, paclpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3zoBanue OyKB Il 0003HAYEHUSI HEM3BECTHOIO KOMIIOHEHTa M 3alucH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

JlenuTenu m KpaTHBIE YMCla, PA3JIOKEHHE HA MHOKUTENH. [IpocThie U cocTaBHbIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

CreneHp ¢ HaTypaJdbHBIM ITOKAa3aTesieM. 3alliCh YHCIIA B BUJIE CYMMBI Pa3psIHbIX
CJIaraeMblIX.

YucnoBoe BhIpAKEHUE. BBIUMCIEHNE 3HAYEHUN YHUCIIOBBIX BBIPAXKEHHM, MOPSAIOK
BBINIOJIHEHU JelcTBUM. lcrnosb30BaHME NpH BBIYMCIEHUSAX NEPEMECTUTENBHOIO H
COYETATEIBbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXEHUS, PacHperesMTeIbHOro
CBOKCTBA YMHOKECHHUSI.

poon
[IpencraBienre o apodu Kak crocoOe 3amucu 4acTu BeMUMUMHBL. OOBIKHOBEHHBIC

npo6u. IlpaBuiibHBIE W HempaBWiIbHBIE ApoOu. CmemnranHas IpoOb, TPEICTaBIICHUE
CMEIIIaHHOW ApOoOW B BHUJE HEMPABUIBLHOM JpoOM W BBIJEIEHUE 10N YacTH 4Yucia
W3 HempaBwiIbHOU apobu. M3o0paxkenue npoOeli TOYkamMH Ha YHUCIOBOW TMPSIMOM.
OcHoBHoe cBoiicTBO npobu. Cokpamienue apooOeit. [lpuBenenune npoOu K HOBOMY
3HamMeHareno. CpaBHeHUE ApOoOeH.

CnoxxeHre W BBIYMTaHUE JpoOei. YMHOXKEHHE W JeJeHHe apoOeil, B3auMHO-
obOpatHble apodu. HaxoxaeHue 4acTu 1e0ro U 1eI0To Mo €ro YacTH.

Hecatnunas 3anuck Jnpodeit. IlpeacraBineHue AecATUYHON JpoOU B BHJE
OOBIKHOBEHHOM. M300pakeHne AECITUYHBIX OpOOE TOYKaMHM Ha YHCIOBOW MPSMOIL.
CpaBHeHHE JECATUYHBIX APOOEii.

Apudmernueckrne AEUCTBUS C AECATUIHBIMU IpoOsmu. OKpYTICHUE AECITHIHBIX
poOeii.

12



Penienue TekCTOBBIX 33124

Pelienrie TEKCTOBBIX 3a7a4 apu(PpMETUUECKUM CIOocoOoM. PelieHue Jorudeckux
3aja4. Pemenue 3amau mepebOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmonb3zoBaHue
IIPHU PEIICHUH 3aJ1a4 TaOJIUI] U CXEM.

Pemenune 3anay, coaepkamux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBL: CKOPOCT,
BpEMS, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTh. EJIUHMIBI HW3MEpEHUs: MacCChl,
00bEMa, 1IEHBI, PACCTOSIHUSA, BPEMEHH, CKOPOCTH. CBA3b MEXTY €IMHUIIAMH U3MEPEHUS
Ka)KI0H BEJINYUHBI.

Pemienre ocHOBHBIX 3a7a4 Ha IPOOH.

[IpencrapiieHre JaHHBIX B BUJIE€ TAOJINII, CTOJIOYATHIX JUATPAMM.

Harasignasi reomerpus

Harnsinaeie npencraBienus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
JIy4, yIoJL, JIOMaHasi, MHOTOyTOJIbHUK, OKPY>KHOCTb, KPYT. YTOJIL. [IpsMoii, OCTpBIN, TyIIOM
Y Pa3BEPHYTHIN yTJIbI.

JlnuHa oTpe3ka, METPUYECKUE €AWHHUIIBI JIWHBL JJIMHA JIOMaHOW, HEPUMETP
MHOTOYT0JIbHUKA. I3MepeHne u MoCTPOCHUE YIJIOB C IMIOMOIIBIO TPAHCTIOPTUPA.

Harnsinuele mnpencrtaBieHuss o (¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
PSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0Opaxxenue ¢uryp, B TOM uucie Ha kietdatoi Oymare. IlocTtpoenue
KOH(MUTYpalnii U3 YacTel MPsSIMOH, OKPYKHOCTH Ha HETMHOBAHHOM M KJIeT4aTol OyMmare.
Hcnonbs3oBaHne CBOMCTB CTOPOH Y YIJIOB MPSIMOYTOJIbHHUKA, KBAIpaTa.

[Tnomanb MPAMOYTOJIbHUKA u MHOTOYTOJIbHUKOB, COCTAaBJIEHHBIX
U3 MPSMOYTOJIBHUKOB, B TOM 4YHCJEe (UTYp, M300paKEHHBIX Ha KJeTdaTtoil Oymare.
Enuaunier nzmepenus mionaau.

Harnsiguele mpeAcTaBieHHs] O TPOCTPAHCTBEHHBIX (UTypax: MTPsSIMOYTOJIbHBIN
napajienenunen, Kyo, MHOrorpaHHUkd. M300paskeHne mpoCcTennmux MHOTOTPaHHUKOB.
PazBepTku kyOa u nmapannenenunena. Co3ganue Mojiesield MHOTOTpaHHUKOB (U3 Oymard,
MIPOBOJIOKH, TUTACTHJIMHA U APYTUX MATEPHAJIOB).

O6beM MpSAMOYTOJIBHOIO Mapaienenumnesa, Kyoa. Eaunnibs: uzmMmepenus oobema.

6 KIIACC

HarypaJjabHble yucia

ApudpmeTnueckue JEUCTBUS C MHOTO3HAUYHBIMM HATYpaJbHBIMH  YHCIAMH.
YuciioBble BBIPAKEHUS, MOPSIOK ACHCTBUM, MCIONb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYUCIICHUSAX I[EPEMECTUTEIIBHOTO M COYETATEIbHOI'O CBOWCTB CIOXKEHUS U
YMHOKEHHMSI, PacHpeeIUTENbHOTO CBOMCTBA YMHOXKEHUA. OKpYIJI€HUE HaTypaJIbHbIX
YuUCel.

Jlenurenu U KpaTHbIE YKCIa, HAMOOJIBIINM 001U AETUTENb U HAUMEHbIIEE o0LIee
KpaTHoe. JIeIuMOCTb CyMMBI U IIPOU3BEACHUSA. JleleHne ¢ OCTaTKOM.

13



Apoou
OObIKHOBEHHas1 NIpoOb, OCHOBHOE CBOWCTBO JpOOHM, COKpaIieHue IapoOei.

CpaBHeHHe W ynopsaouMBaHue apoOei. PemieHue 3aad  Ha HaXOXJIEHHE YacTH
OT MLEJOr0 M LEJOoro Mo ero vactu. JlpoOHoe Yuceno Kak pe3yJsibTaT JelCHHS.
[IpencraBnenne AECITHYHONH IpOOM B BHUAEC OOBIKHOBEHHOW APOOM M BO3MOXHOCTH
Ipe/cTaBlieHus OOBIKHOBEHHOW ApOOM B BHJIE JACCATHYHOW. JlecaTuuHblie apoOu U
METpUYECKas cucTeMa Mep. ApudMEeTHUeCKHe IEHCTBUS W YHUCJIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OTHOIIeHUU. Macital, nponopuus. [Ilpumenenue
IIPOIIOPLMU IIPU PELLICHUHN 3a/1a4.

[lonarue npoueHta. BeruucieHue mpoleHTa OT BEIWYMHBI U BEJIUYUHBI MO €€
OpOLIEHTY. BbIpakeHHe TMPOIEHTOB JAECITHUYHBIMU JipoOsimu. Pemienue 3amau
Ha NPOLICHTHI. BhIpa’keHne OTHOLICHUSI BEJIMYUH B POLIEHTAX.

IHonoxuTeNbHBIE H OTPULATEIbHBIE YHCIA

IlonoxurenbHble W oTpuLareinbHble uucna. Llemsie uyucma. Monyns 4wucia,
reoMeTpuyecKas HHTepIpeTanus Moayst yncia. M3o0paxkeHne uncen Ha KOOpIMHATHON
npsamMoil. YUucnoBble npoMexyTku. CpaBHeHue uucen. ApudMeThuyeckue IeHCTBUS
C IIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMUA YHCIIAMU.

[IpssMoyrosibHass cucTeMa KOOPAMHAT HA IUIOCKOCTH. KoopawHaTel TOYKH
Ha IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u Guryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHbIE BbIpAKEHUS

[IpumeHenue OyKB AJig 3alMCH MATEMAaTUYECKUX BBIPAXKEHUN U MPEIJIOKECHUM.
CpoiictBa apudmeTndeckux JeWcTBU. DByKBEHHbIE BBIp@KEHHUS U  YHUCIIOBBIC
IIOJCTAaHOBKU. bDyKBEHHBIE pPaBEHCTBA, HAXOXKICHHE HEU3BECTHOTO KOMIIOHEHTA.
@opMyibl, (opMysbl NEPUMETPA W IUIOWAAM MPSMOYTOJIbHUKA, KBajapara, o0beMma
napajiesienunena u Kyoa.

PemmeHnue TeKcTOBBIX 32124

Pemenre TEKCTOBBIX 3ada4 apu(PMETHUSCKHM CIIOcOO0OM. PereHue Jormdeckux
3a1a4. Pemenue 3a1ay mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenune 3agay, cogepkammx 3aBUCUMOCTH, CBS3BIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMsI, PacCTOSTHHE, IIeHa, KOJTUIECTBO, CTOMMOCTh, IPOU3BOAUTEIIBHOCTD, BPeMs, 00BEM
paboThl. EquHuIbl M3MEpeHus: Macchl, CTOMMOCTH, PAaCCTOSIHUSI, BPEMEHH, CKOPOCTH.
CB43b MEXIy €AUHUIIAMUA U3MEPEHUS KXKI0W BEJTUYHHBI.

Pemenue 3amay, CBA3aHHBIX C OTHOIIEHHEM, IMPONOPHUOHAIBHOCTBHIO BEJIWYHWH,
MPOIICHTAMU; PEIlIeHUE OCHOBHBIX 3a/1au Ha JPOOU U MPOIEHTHI.

OueHka W TpPUKUAKA, OKpyrieHue pesyibTata. CocTaBiaeHHe OyKBEHHBIX
BBIPQKECHUH T10 YCJIOBHUIO 3a1a4H.

[IpencraBieHrie JaHHBIX ¢ TMOMOIIbIO Tabmun U auarpamM. Cronouarbie
IAarpaMMbl: YTEHUE U TTOCTPpOECHUE. UTEHHE KPYTrOBBIX IUArPaAMM.
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Harasanasi reomerpust

Harnsgnsle npencraBieHus o (Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMas, OTPE3OK,
Jqy4, YroJl, JIOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHHUK, OKPYKHOCTb,
KpYT.

B3auMHoOe pacronoxeHue ABYX NPsIMbIX Ha IUIOCKOCTH, MMApalIeJIbHbIE MPSMBIE,
NEepPIEHANKYJISIPHBIE ITpsMbIe. I3MepeHne pacCTOSHUN: MEXY IBYMS TOUKaMH, OT TOUKH
710 MPSIMOM, IJTMHA MaplIpyTa Ha KBAJAPATHOM CETKE.

WN3mepeHne © TOCTPOCHHE YIVIOB C IOMOIIBIO TpaHCHOpTHpa. Bumbl
TPEYTrOJIbHUKOB: OCTPOYIOJbHBIN, MPSIMOYTOJIbHBIN, TYNIOYTOJbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH. YeThIpEXYTONBbHUK, TPUMEPBI YETHIPEXYTOJbHUKOB. [IpsIMOYTOJIbHUK,
KBaJipaT: HCIOJb30BaHUE CBOMCTB CTOPOH, YyIJIOB, nauaroHaned. HM3oOpaxkeHue
reOMETpUUYECKUX (GUTYp Ha HEIMHOBAHHOM Oymare ¢ UCHOJIb30BaHUEM IUPKYJIH,
JUHENKH, YyToJdbHUKa, Tpancnoptupa. [locTpoenus Ha kieryaToil Oymare.

[Tepumerp MHoOroyronpHuka. [loHsiTHe TUIOmAnUM QUrypbl, €IUHULBI U3MEPEHUS
wiomaau. [IpubmmkeHHoe n3mepenue miomanu Guryp, B TOM 4YUCIE Ha KBaJpaTHOM
ceTke. [IpubnmxeHHoe n3MepeHue JUIMHBI OKPYKHOCTH, TIOLIaN Kpyra.

CummeTpus: IEHTpallbHAasA, 0CEBast U 3€pKajbHasl CHMMETPHUHU.

[TocTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsaaele npeacTaBiieHHs O MPOCTPAHCTBEHHBIX (PUrypax: Mmapauiesenumnes, Kyo,
npusMa, nupamuia, KOHyc, HUIMHAP, map U chepa. M300pakeHne npocTpaHCTBEHHbBIX
¢uryp. [Ipumepsl pa3BEpTOK MHOTOTPAHHUKOB, LIMJIMHpa U KOoHyca. Co3ianue Mojenei
MPOCTPAHCTBEHHBIX PUTYP (U3 OyMaru, MpOBOJIOKH, INIACTUIIMHA U APYTUX MATEPUAIIOB).

[Tonsitue oOBEMa, eauHUIBI U3MepeHHus o0bemMa. OOBEM MPSMOYTOJHHOTO
napaienenurnena, Kyoa.

HHPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE peE3yabTaThl OCBOEHHUS MPOTPaMMbl Y4EeOHOTO Kypca K KOHILY
oOyueHus B 5 KJjacce:

Yucjaa 1 BLIYUCIEeHUA

[TorumMaTe U TPABWIBHO YMOTPEOJSATh TEPMHUHBI, CBS3aHHBIC C HATypaIbHBIMU
YUCIaMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMH.

CpaBHUBATh M YNOPAJIOYMBATH HATYpaJIbHbIE YMCIIA, CPABHUBATh B MPOCTEUIINX
Cllydasix OObIKHOBEHHBIE IPOOH, ECITUUHBIEC TPOOH.

COoOTHOCUTH TOUKY HA KOOPAUHATHOM (YHCIIOBOI) MPSAMOU C COOTBETCTBYIOIIUM €i
YUCJIOM M M300pakaTh HATypajbHbIE YUCJIA TOYKAMHU Ha KOOPJIWHATHOM (YHCIIOBOM)
MPSIMOM.

Breimonuare  apudmernueckue  ASHCTBUS € HATypaJbHBIMH  YHCJIaMH,
¢ 0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIITUX CITyUasX.

BrinonHsATh TpOBEpPKY, NPUKUIKY pE3yIbTaTa BHIUYHMCICHUH.

OKpyrisTh HaTypajabHbIE YKCIA.
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Pemienue TeKCTOBBIX 3a/1a4

Pemarp TekcToBble 3ajaud  apu(METHYECKUM CHOCOOOM M €  IOMOIIBIO
OpPraHU30BAHHOI'O KOHEUHOTO Iepedopa BceX BO3MOKHBIX BAPHAHTOB.

Pemars 3amauu, coneprkamye 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIUYUHBL: CKOPOCTD,
BpEMsl, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKUE 3alUCH, CXEMbI, TaOJHIIBI, 0003HAUEHUS TPU PEIICHUU
3a1ad4.

[Tonb30BaTbCd OCHOBHBIMHM E€IWHHUIIAMU W3MEPEHHsS: LIEHBI, MAacChl, PaCCTOSHHII,
BPEMEHU, CKOPOCTH, BBIPAYKATh OJHU €IMHULIBI BEJIUYHUHBI Yepe3 IpyTHe.

W3Bnekatb, aHaIU3UpOBaTh, OLEHUBAaTh HMHPOPMAIMIO, MPEICTABICHHYIO
B TabJyvLe, HA CTOJIOYATON IHUarpaMme, MHTEPIPETHPOBATh MPEICTABICHHbIE JaHHbBIE,
HCIIOJIb30BaTh JAHHBIE ITPU PEIICHUU 3a/1a4.

HarusaiHas reomerpus

[Tonp30BaThCA TEOMETPUUECKUMHU MOHITUAMU: TOUKA, MPsIMasi, OTPE3OK, JIyY, YTOJI,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HMEIOIUX (opMy
M3YUYEHHBIX TECOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYKO C yIVIAMU: BEpLIMHA CTOPOHA,
C MHOTOYTOJIbHUKaMH: YTOJi, BEpIINHA, CTOPOHA, AUArOHAJb, C OKPYKHOCTBIO: paanyc,
TAAMETP, LEHTP.

N300paxkath U3y4eHHbIE TEOMETPUUYECKUE (PUTYPHI HA HETMHOBAHHOM U KJIeTYaTOU
Oymare ¢ MOMOILbIO ITUPKYJISL U TUHEUKH.

HaxomuTe MHBI OTpPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHMEM C IOMOIIBIO

JIMHEVIKU, CTPOUTH OTPE3KHU 3aJaHHOM JUIMHBL, CTPOUTH OKPYKHOCTB 33JJaHHOT'0 pajinyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB IPAMOYTOJBbHHMKA, KBajapara Uil HUX
IIOCTPOEHHUS, BBIYMCIICHUS TUIOIANA U IEPUMETPA.

Beruucnsate mepuMeTp ©  IUIONIANb KBajpaTa, NPSIMOYTOJibHUKA, QUTYp,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM Yucie GUTYp, H300paKEHHBIX HAa KJIETYAaTON
Oymare.

[Tonp30BaTbCd OCHOBHBIMH METPUYECKUMHU E€IWHULAMU W3MEPEHUS JUIMHBI,
IJTOLIA/IN; BBIPAXKaTh OJIHHU €UHUILIBI BEJIUYUHBI Yepe3 APYTHUE.

Pacnio3naBath mapamienenunesn, KyO, MCIOJb30BaTh TEPMHUHOJOTHUIO: BEPIITUHA,
pedpo rpaHb, UBMEPEHUS, HAXOIUTh U3MEPEHHUSI MapajuleienuIena, Kyoa.

Beruucnare o0beM KyOa, mapauienenuneqa MO 3aJaHHBIM — HU3MEPEHUSIM,
MOJIb30BATHCS SMHUIIAMU U3MEPEHUS 00beMa.

Pewlatb HeclOXHbIE 3aaud  HAa U3MEPEHUE  TIEOMETPUYECKUX  BEJIMYMH
B [IPAKTUYECKUX CUTYaLHSIX.
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[IpenmeTHBIC pE3yJNbTaTHl OCBOSHHUS MPOTpPaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 6 kJacce:

Yuciia 1 BBIYUCTICHUS

3HaTh W TMOHHMMAaTh TEPMHHBI, CBSI3aHHBIE C PAa3JIMYHBIMU BHAAMU 4YUCEN U
Croco0aMy WX 3aMUCH, MEPEXOAUTH (€CIU 3TO BO3MOXKHO) OT OJHOM (pOpPMBI 3amucu
yucia K Ipyrou.

CpaBHUBATH U YNIOPSIOUYMUBATH II€JIbIE YK CIa, OOBIKHOBEHHBIC U JECATHUHBIE APOOH,
CpPaBHMBATh YMCJIA OJTHOTO U PAa3HBIX 3HAKOB.

BbInonHsTh, coueTas yCTHbIE U MUCbMEHHbIE MPUEMBI, apu(METHUECKUE IeUCTBUS
C HaTypaJbHBIMU M LEJIBIMU UYUCIaMH, OOBIKHOBEHHBIMU M AECCSITUYHBIMU APOOSIMH,
ITOJIOKUTENIBHBIMU M OTPULIATEIIbHBIMHU YU CIIAMM.

BbIYMCIATh 3HAYEHUS] YMCIIOBBIX BBIPAXKCHHM, BBINOJHATh MPUKUAKY M OLEHKY
pe3ysibTaTa BbIUMCICHHWM, BBINOJHATh MPEOOpa3OBaHUsA  YHCIOBBIX  BBIPAXKEHUMN
Ha OCHOBE CBOWCTB apu(PMETHUUECKUX JECHCTBUIA.

COOTHOCUTPH TOYKY Ha KOOPJIWHATHOW NMPSAMOU C COOTBETCTBYIOLIMM €U YHCIOM U
n300pakaTh YMclia TOUKaMU Ha KOOPJAUHATHOU MPsIMOW, HAXOAUTh MOJYJIb YUCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJBHOW CUCTEME KOOPJAMHAT C KOOPAUHATAMHU 3TOU
TOYKH.

OKpyTJIATh LIEJIbIE YUCIIA U JECATUYHBIE IPOOU, HAXOUTh MPUOIMKEHUS YU CEIT.

YucsoBbie U 0yKBeHHbIE BHIPAKEHMSI

[lonumaTe W ymoTpeOJIITH TEPMHUHBI, CBSI3aHHBIE C 3aMUCHIO CTEMEHH YHCIA,
HaxXOJUTh KBaApaT U KyO dYHMCIA, BBIUUCIATH 3HAYEHUSI UHCIOBBIX BBIPAKECHHM,
COJZIEpKAIIUX CTEIICHHU.

[Tonb30BaThCs MNpPU3HAKAMU JICJIMMOCTH, PACKIAAbIBaTh HATypajbHbIC 4YHCIa
Ha MPOCTHIC MHOKUTEU.

[Tonp30BaThCA MacIITA0OM, COCTABJISITH MPOMOPIIMU U OTHOIIICHHUSI.

Hcnonb3oBaTh OyKBBI Juisi O00O3HAYEHWs YWCEN TPH 3allUCh MaTeMaTHYECKUX
BBIpQKEHUN, COCTAaBISATh OyKBEHHBIE BBIPAKECHHUS U (POPMYJIbI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPQXXCHHH, OCYIIECTBIISISI HEOOXOIUMBIE TIOJICTAHOBKH U MPe0oOpa30OBaHMUsI.

HaxoauTe HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemrenue TeKCTOBBIX 32124

Pemmats MHOTOLIIAarOBBIE TEKCTOBBIE 3a/1a4H apU(PMETUYECKUM CITOCOOOM.

Pemarp 3amaun, CBsI3aHHBIE C OTHOILIEHHEM, MPOMOPLUUOHAIBHOCTHIO BEJIHYMH,
MPOIEHTaMH, PEIIaTh TP OCHOBHBIC 3a/1a4M HA APOOH 1 TIPOIEHTHI.

Pemmare 3amaun, copepkaiiyue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMUHUHBI: CKOPOCTH,
BpEMS, PAcCCTOSHUE, II€HA, KOJMWYECTBO, CTOMMOCTb, MPOU3BOIAUTEIHLHOCTb, BpeMs,
o0beMa paboThl, HCHONB3Yysd apu(MeTUYeCKUe JCHCTBHUS, OLICHKY, MNPUKUIKY,
I0JIb30BAThCS €AMHULIAMU U3MEPEHMSI COOTBETCTBYIOLIUX BEJTUYHH.

CocTaBnaTb OyKBEHHBIE BBIPAXKEHUSI 11O YCIOBHIO 3a/Jauul.
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W3Bnekats HHPOpPMAIIHIO, TPEICTABICHHYIO B TA0INIIAaX, HA TJMHEHHOHN, CTOIOYATOM
WIM  KPYroBOWM  JuarpaMmax, HWHTEPIPETUPOBATh  MPEACTABICHHBIE  JaHHBIC,
KCMOJIb30BaTh JAHHBIE TPU PELICHHUU 33/1a4.

[IpencraBnare WHGOPMALMIO C TOMOINBI TaOMMIl, JHUHEHHOM M CTOJO0YATOM
JAarpaMM.

Harasignasi reomerpus

[TpuBoauTh, mpuUMEpHl OOBEKTOB OKPYXKAIOWIEIO MHpPA, HUMEIHMX (HopMmy
M3YYCHHBIX T€OMETPUUYECKUX TIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PaBHBIX
¥ CUMMETPUYHBIX (puryp.

N300paxkath ¢ MOMOIIBIO HUPKYJIS, IUHEUKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4aTo Oymare M3yuyeHHbIE IJIOCKHE TeoMeTpuyeckue (Urypel U KOHPUTYpaluu,
CUMMETPUYHBIE (PUTYPBI.

[Tonb30BaTbCAd TE€OMETPUUYECKUMH MOHSATUSMU: PABEHCTBO (QUIYp, CUMMETPUS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C CHMMETPUEH: OCh CUMMETPHUM, LIEHTP
CUMMETPUH.

HaxoauTp BEIUYUHBI yIJIOB U3MEPEHUEM C IOMOILIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJaHHOM BEJIMYMHBI, IOJB30BaThCA NPHU PELICHUWU 3374a4 TIPAaJTyCHOM MEPOU YIJIOB,
pacno3HaBaTh HAa YEPTE)KAX OCTPHIM, MPSIMOM, pa3BEPHYTHIN U TYIION YIJIbL.

Beluncnare  UIMHY  JIOMAaHOW, IIEPUMETP MHOI'OYIOJIBHMKA, II0JIb30BaThCs
€IUHULIAMH M3MEPEHHUs JJIMHBI, BBIPAXKATh OJHU €IWHMIBI M3MEPEHUS UIMHBI YEPE3
IpyTHE.

HaxonnTte, HCIONB3ys YEPTEIKHBIE HWHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKHU 10 NPSIMOH, JUIMHY ITyTH HA KBaIPaTHOMU CETKE.

Bbruncnsate miomanas Gpuryp, COCTaBICHHbIX U3 NPSIMOYTOJIBHUKOB, UCIIOJIb30BaTh
pa3OueHne Ha  OPSIMOYTOJIbHUKM, Ha  paBHble  (QUILYpbl, JOCTpauBaHUE
0 TPSIMOYTOJIbHUKA, I10JIb30BAaTHCSI OCHOBHBIMU E€IWHULIAMU HU3MEPEHUS IUIOLIA/IH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IIOIIAAN Yepe3 ApyTHE.

Pacno3naBaTh Ha MOAENSIX U H300paXKEHUSX NHUPAMHIY, KOHYC, HIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0pakats Ha KJleT4aTol OymMare mpsiMOyTOJIbHBIHN Mapaiyie/IeIUIIe].

Boluucnsate 00bEM  MOpSIMOYTOJBHOTO TMapajiienenunena, KyOa, IMOJIb30BaThCs
OCHOBHBIMH €IMHHUIIAMH U3MEpPEHUs 00bEMa;

Pemare HECHOXHBIE 3aJa4d  Ha HAXOXKACHUE TIE€OMETPUYECKUX BEIUYUH
B MIPAKTUYECKUX CUTYaALHSIX.
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TEMATHYECKOE IINTAHUPOBAHMUE

S KUIACC
HanmenoBanue paznena |Konnuaectso OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJaIOIIUXCS
(TemnI) Kypca 9JacoB coJiepKaHue
HatypanbHble uyncia. 43 Jecsatruunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YHCIIA;
JleiicTBUS ¢ HATYpaIbHBIMU CUCTEMA CUMCJICHHS. | NMPeAJararb M 00CyKIAaTh COCOObI YIIOPSIIOUYMBAHUS YHCEIL.

qHucCJjiaMH

Pspn HaTypanbHbIX
qucel.
Harypanbnslii psn.
Yucno 0.
Harypanbhnbie uncia
Ha KOOPAUHATHOMN
IIPSIMOM.
CpaBHenue,
OKpYTJICHUE
HATypaJbHbIX YUCE.
Apudmerndeckue
JNEUCTBUS

C HATypaJbHBIMU
yucnamu. CBOWCTBa
HYJIS TIPH CIIOKEHUN
U YMHOXKEHUU,
CBOMCTBA €IUHUIIBI
IPpU YMHOKCHUH.

MN300paxkaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YKCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaibHOIO psja, yucesn 0 u 1
IIPHU CJIOKEHUHU U YMHOKECHUH.

Hcnonb3oBaTh NPaBUJIO0 OKPYIVIEHUS HATYPAJIbHBIX YHMCEIL.
BoInosHATH apuMeTHYeCKUe AeiCTBUS C HATypaIbHbIMU
YUCJIAaMHU, BBIYUCJIATH 3HAYECHNS YMCIIOBBIX BBIPAKECHUN

CO CKOOKaMH U 0e3 CKOOOK.

3anuceIBaTh NPOU3BE/ICHNUE B BUJIE CTENICHU, YUTATh
CTENEHH, MCI0JIb30BATh TEPMHUHOJIOTHIO (OCHOBAHNE,
[I0KAa3aTellb), BBIYUCJIATH 3HAYECHUS CTEIICHEN.
BbINOJIHATH NPUKUAKY M OLIEHKY 3HAYCHUN YUCIIOBBIX
BBIPKEHUI, MPeAJIAraTh U NPUMEHSTh IPUEMbI IPOBEPKH
BBIYMCIICHUN.

Hcnonb30BaTh NPU BHIYUCICHUAX [IEPEMECTUTEIBHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHMUS,
pacrpenenuTeabHOE CBOMCTBO YMHOXKEHNS; (pOpMYyTMpPOBaTH
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ITepemecTuTenpHOE
1 COUETaTeILHOE
CBOMCTBA CJI0KCHHUS
1 YMHOXKEHUSI,
pacIpeIeTMTeNIbHOE
CBOMCTBO
YMHOXKCHHUS.
Jenurenu n
KpaTHBIE YUCa,
pPa3oKEeHNE YnCia
Ha MHO>KHTEIIH.
Jlenenue

¢ ocratkoM. [Ipocteie
M COCTaBHBIC YHCIIA.
IIpusnaku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypajibHbIM
MoKa3aTesieM.
YucaoBeie
BBIPaKCHMUS;
MOPSIAOK IENCTBUM.
Pelienne TeKCTOBBIX
3aJa4 Ha BCE
apudmernueckue

U PUMEHATH MPaBUJIa MpeoOpa30BaHus YUCIOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JIEHCTBUH.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH THIIOTE3bI, POPMYJIUPOBATH 00001LIEHUST U
BBIBO/IbI 110 PE3YyJIbTaTaM MPOBEACHHOTO UCCIICIOBAHMUS.
D®opMyJTHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIHPOBATH H
NPUMEHATH NPU3HAKM JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIIN; HAXOAUTb OCTATKH OT JIEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJIbHBIX YHCJIaX, MPUBOJAUTH NPUMeEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHMS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCEI.
KoncTpyupoBars MaTeMaTH4eCKUE MPeIJ10KEHUS

C IIOMOIIBIO CBSI30K «M», KUAJIN», KECIH. .., TO...».

Pemath TEKCTOBBIC 3a/1a4u apUPMETHIECKUM CIIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEXK Y BETUIMHAMHU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
AHAJM3MPOBATH U OCMbICJIMBATH TEKCT 3a7a4H,
nepedopMyaTHPOBATH YCIOBUE, H3BJIEKATH HEOOXOIUMBIC
JAHHBIE, YCTAHABJIMUBATDH 3aBUCUMOCTH MEXY BEIUUMHAMU,
CTPOMTH JIOTUYECKYIO IIETIOYKY PACCYKACHUM.
MoaeaunpoBarb X0 PELICHUS 33/1a4K C HOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKEHUE U
MOKYTIKH

CXEMBI, TaOJIMIIBI.

IIpuBoauTH, pa30UpaTh, OLEHMBATH PA3IUYHBIC PEIICHHUS,
3aIMCH PEUICHUI TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHUBAThH [TOJTYyYECHHBIA pE3yJIbTaT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSISt OTBET HA
COOTBETCTBHE YCJIOBUIO, HAXOAUTH OIINOKH.

Pemarp 3a1aun ¢ moMo1ibio nepedopa BceX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apUPMETUKN

Harnsinnas reomerpust.
JIMHUY HA IJIOCKOCTH

12

Touka, ipsimasi,
OTPE30K, JTyY.
JlomaHas.
N3mepenue nimHbl
OTpE3Ka,
METPUUYECKHUE
SJIMHULIBI
W3MEpPEHUS JJIUHBI.

OKpY»HOCTb U KpYT.

[IpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN».
VYron. [Ipsamon,
OCTpBIN, TYIIOU U
Pa3BEPHYTHIN YTJIBI.
N3mepenue yrios.

Pacno3naBaTthb Ha yepTexKax, pUCYHKAX, ONMCHIBATD,
WCMOJIb3ys TEPMHUHOJIOTHIO, U H300PakKATh C TOMOIIBIO
YePTSKHBIX UHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIyd,
yroJ1, JOMaHYyI0, OKPYKHOCTb.

Pacno3naBath, NPUBOANTH NPUMeEPBI 0OHEKTOB PEATHHOTO
MHUpa, UMEIOIUX (OPMY U3YUEHHBIX PUTYP, OLlEHUBATH UX
JIMHEWHBIE Pa3MEPHI.

HMcnonb30BaTh IMHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
IUIS1 IOCTPOCHUS M U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY yIJIa; CTPOUTH OTPE30K 3aJaHHOU JUIUHBI, YTOJI,
3aJJaHHOW BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPYKHOCTh 33JIaHHOTO paJInyca.
N300paxkaTsb KOHGUTYpAITH TEOMETPUIECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HAa HEJIMHOBAHHOMN U
KJIeTUYaToi OymMare; npeasiaraTh, ONMCbIBATH H 00CYK1aTh
CIoco0bl, ATTOPUTMBI TOCTPOEHUS.

Pacno3HaBath 1 M1300paxkaTh Ha HEJIMHOBAHHOU U
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[IpakTnueckas
pabota
«IToctpoenune
YTJIOB»

KJIeT4aToi OymMare nmpsiMou, OCTPBIN, TYIIOH, pa3BEPHY ThIM
YIJIbl; CPABHMBATD YTJIbL.

Bb14ucJsATh 1JIMHBI OTPE3KOB, JOMAHBIX.

IlonnMaTh M MCNOJIB30BATh NPU PELICHUH 32124
3aBHCHMMOCTH MEX/y €AUHULIAMU METPUUECKOUN CUCTEMBI
Mep; 3HAKOMHMTBCS C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPA’KaTh JUIMHY B PA3JIMYHBIX €IMHNALIAX U3MEPEHUSI.
HUccaenoBath Gurypsl u KOHPUTypaLMK, HCIOIB3YS
M(pOBBIE peCypChbl

OOGBIKHOBEHHBIE IPOOH

48

HpoOs. [IpaBunbHbIE
1 HEIIPaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue apo0ei.
Cnoxenue u
BBIYMTAHNC
OOBIKHOBEHHBIX
npobeii. CMmenranHas
JpoOb. YMHOXKEHUE
U JeJICHUe
OOBIKHOBEHHBIX
npo0eit; B3aMMHO-
oOpaTHbIE TPOOH.
Pemienne TekCTOBBIX
3a/1a4, COJAEPIKAIINX
npobu. OCHOBHBIE

MopeanpoBarth B rpaduueckoi, peaAMeTHON dhopMme,

C MMOMOIILI0 KOMITBIOTEPA TTOHSTHS U CBOMCTBA, CBSI3aHHbIC

C 0OBIKHOBEHHOM JPOOBIO.

YuraTs 1 3a11MCbIBATh, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS APOOEH.

N300paxkaTs 0OBIKHOBEHHBIC JPOOH TOUKAMU

Ha KOOPAWHATHOM MIPAMOI; HCIOJIb30BATh KOOPJANHATHYIO
PSAMYIO JJIsl CPAaBHEHUSI IPOOEH.

DO opMyIHPOBaTH, 3ANIMCHIBATH € NIOMOIIbIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM IpoOU; MCMOJIB30BATH OCHOBHOE
CBOMCTBO Ipo0OHU JUIsl COKpaIleHUs1 JpoOeit U MpUBEICHUS
JpoOU K HOBOMY 3HAMEHATEJIO.

IIpeacTaBiasiTh CMENIAHHYIO IPOOH B BUJIC HEMPABWIHHON U
BBIJICJISITH 1IEITYI0 YacTh YKCIIa U3 HEMIPaBUILHOM IpoOH.
BoinoJyHaTs apupMernyeckne 1eMcTBUA

C OOBIKHOBEHHBIMH APOOSIMU; IPUMEHATH CBOICTBA
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3a/1a4M Ha ApoOH.
[IpumeneHue OykB
JUTS1 3aITUCH
MaTEeMaTHIEeCKIX
BBIPAXEHUU U
MPEJIOKECHU N

apu(pMETHICCKUX ICUCTBUH I pallMOHATU3AIINH
BBIUMCIICHUMH.
BbINOJHATH NPUKUAKY M OLIEHKY PE3YyJIbTaTa BEIYMCIICHU;

npeaJaraTh U NPUMEHSITh NPUEMBbI IPOBEPKHU BHIYUCICHUI.

IIpoBoauTh MccJIeI0BAHUS CBOMCTB APOOEH, ONUpasich

Ha YKCIJIOBBIC IKCTIEPUMEHTHI (B TOM YHCIIE C IOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIC BEICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS] BBICKA3bIBAHUM.

PemaTh TEKCTOBBIC 3a/1a4H, COACPIKAIIUE APOOHBIC TaHHbBIE, U
3a7]a4M Ha HAXO0XKJICHUE YaCTH LIEJIOTO U LIEJIOTO MO €r0 YacTy;
BbISIBJISITH UX CXOACTBA U PA3JIHYHA.

MoaeaupoBarh X0/ PELICHUS 3a/1a4l C TOMOLIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoauThb, pa3déupaTh, OLEHUBATH PA3JINYHBIC PEILICHNUS,
3aIlMCH PELICHUHN TEKCTOBBIX 3a/a4.

Kpurnyecku oueHMBAThH IIOJYYECHHbBIA PE3yJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISI OTBET

Ha COOTBETCTBHUE YCIOBHUIO, HAXOAUTD ONIHOKH.
3HAKOMUTBHCS ¢ UCTOPH e pa3BUTHS apUPMETHKA

Harnsnnas reomerpust.
MHOroyrojapHuKH

10

MHOIrOyrojabHUKH.
YeThIpeXyroyIbHUK,
IIPSIMOYTOJIBHUK,
KBaJpar.
[IpaxkTnueckas

OnuceiBaTh, MCNOJIB3YH TEPMHHOJIOTHIO, H300PaKaTh

C ITOMOILIBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOyTOJIbHUKH.

IIpuBoauTH MPpUMeEPBI 0OHEKTOB PEATHLHOIO0 MUPA, UMEIOITUX
(dbopMy MHOTOYTOJIbHHUKA, PSIMOYTOJIbHUKA, KBaIpaTa,
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paboTta
«IToctpoenune
MPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpOHaMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyronbHUK.
[momane u
MIEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€ AMHUIIBI
M3MEPEHUS
TUJIOILATH.
ITepumertp
MHOTOyTOJIbHUKA

TPEYTOJIbHUKA, OLeHUBATh UX JIMHEHHBIEC pa3MEpBI.
BuIYHCISATh: IEPUMETP TPEYTOJIBHUKA, IPAMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IJIOIIAb IPSIMOYTOJIbHHAKA, KBaapaTa.
M300paxkaTh OCTPOYTrOJIbHBIE, IPAMOYTOJIbHBIE U
TYyHOYTOJIBHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAaHHOW M KJIETYaTO Oymare KBajpaT u
IPSIMOYTOJIBHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath cBOMCTBA NPSIMOYTOJIbHUKA, KBAJIpaTa IyTEM
AKCIIEPUMEHTA, HAOJIIOICHUSI, U3MEPEHHUSI, MOACIHPOBAHUS;
CpPaBHUBATh CBOMCTBA KBAJPATa U MIPSIMOYTOJIbHUKA.
KoHcTpyupoBaTh MaTeMaTH4eCKHE MPeIJI0KeHUA

C TIOMOIIIBIO CBSA30K «HEKOTOPHBIN», «J1t000i1». Pacno3naBarth
VCTUHHBIE U JIO)KHBIE BBICKA3bIBaHUS O MHOI'OYTOJIbHUKAX,
NPUBOJAMTH NPUMEPBI U KOHTPIPUMEDHI.

HccaenoBath 3aBUCMMOCTb I1JI0IIAM KBAAPATA OT JJIUHBI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAIPATHOW CETKH JIJISI IOCTPOEHUS
¢buryp; pa3duBaTh NpsIMOYTrOJbHUK Ha KBAAPATHI,
TPEYTOJIbHUKHU; COCTABJATH (DUTYpBI U3 KBaIPATOB U
PSIMOYTOJIBHUKOB U HAaXOAUTh UX IUIOIIA/b, pa30UBaTh
(burypsl Ha IPSIMOYTOJIBLHUKU U KBaJAPAThl U HAXOJAUTH UX
IJIOILA/b.

BeipakaTh BEIMUHHY ILIOIIAIN B Pa3JIMYHbIX €ITHHHULIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATH U
HCIO0JIb30BATh 3ABUCHMOCTH MEXy METPUYECKUMU
€IUHULIAMHU U3MEPEHUS TIJIOIIAIHN.
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3HAKOMHUTBHCA € npuMepamM NIPUMECHCHUS TJIOIIAAN U
MEpUMCETpPa B IIPAKTUICCKUX CUTYallHAX. Pemarn 3agavuu

n3 pCaHBHOﬁ JKU3HU, Mpeajaaratb oﬁcymaTL Pa3/INIHbIC
CocoObI peuIcHusA 3a1a4

Jlecatuunbie 1podu

38

JlecsTnyHas 3anuch
npobeit. CpaBHeHUE
JIECSATUYHBIX
JpOOeH.

JleicTBus

C AECATUYHBIMU
JIpOOsIMU.
OxkpyrieHue
JECATUIHBIX
JpOOeH.

Perienne TeKCTOBBIX
3a/1a4, CoJIePrIKaIInX
npobu. OCHOBHBIE
3aJlayu Ha ApooU

IIpeacTaBasiTh JECATUYHYIO APOOH B BUE OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaIaraTb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSIAOUUBAHUS IECATUYHBIX APOOEH.

N300paxkaTth gecaTUUHBIE TPOOU TOUYKAMH HA KOOPUHATHOM
IIPSAMOM.

BbIABJASATH CX0ACTBA U PA3JIMYHA [IPABIIT apUPMETHIECKUX
JIEVCTBUM C HATYPaJIbHBIMU YUCIIAMU U JECATUYHBIMU
JIpoOsiMU, OOBACHSTh UX.

BoinosHATh apudmeTnyeckue AHCTBHS C ACCATUYHBIMU
JpoOsIMU; BBINOJIHATH NPUKUAKY U OLEHKY pe3yJbTara
BBIYKCJICHUM.

IIpumeHsATH cBOMCTBA apr(METUUECKUX JICUCTBUIM

JUISL pallMOHAIM3alH BEIYMCIICHUM.

I[IpuMeHATH NPABUJIO OKPYIJIEHUSsI JCCATUYHBIX IPOOEH.
IIpoBoauTH MCC/IEI0BAHUS CBONCTB JIECITUYHBIX APOOEH,
OMUPAsICh HA YNUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHCIIE

C MTOMOUIBI0 KOMIIBIOTEPA), BHIIBUTATh TUIOTE3bI U
MPUBOJAUTH NX 00OCHOBAHUS.

Pacno3HaBaTh NCTUHHBIC U JIOKHBIC BEICKA3bIBAHUS

0 Ipo0SIX, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA Y OTPUIIAHUS BBICKA3bIBAHUM.
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Pemath TekcTOBBIE 337a4H, COEpKALLUE APOOHBIE JaHHbBIE, U
Ha HAaXOXKICHUE YaCTU LEJIOr0 U LIEJIOr0 110 €ro 4acTy;
BBIABJISITH MX CXOACTBA M pPa3In4ms.

MozaeaupoBarh X0/ pELICHUS 3a4a41 C IIOMOIIBIO PUCYHKA,
cxeMbl, Tabnuiel. [lpuBoanTH, pa30MpaTh, OLEHUBATH
pa3JINYHbIE PELIEHUS, 3AIIUCH PEIIEHUN TEKCTOBBIX 3a4a4.
OnepupoBath JpOOHBIMU YHCIIAMU B pEAJIbHBIX )KU3HEHHBIX
CUTyaIUsX.

Kpuruyecku oieHUBATH [TOIYyYECHHBINA PE3YJIbTAT,
OCYILIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIOBHIO, HAXOIUTh OITMOKH.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTUS APUPMETUKU

Harnsnnas reomerpust.
Tena u purypsl
B [IPOCTPAHCTBE

MHOrorpaHHuKHy.
N3o06pakenue
MHOT'OTPaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeJl.
IIpsAmMOyTrobHBIN
napajuiesienumnesn,
Ky0. Pa3BepTku kyOa
U napajviesenunesaa.
IIpakTrueckas
pabora «Pa3BepTKa
Ky0ay.

O06neM Kyba,

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPY:KaloLeM
MHpe NPSMOYTOJIbHBIN Mapaiienenumnes, Kyo,
MHOTOIPAHHHUKH, OMUCHIBATH, HCIOJIb3YS TEPMHUHOJIOTHIO,
OLICHMBATh JIMHEHHBIE pa3MEPHI.

IIpuBoauTH NpUMePbI OOBEKTOB PEATTLHOTO MUPA, UMEIOLIUX
(bopMy MHOTOIpaHHHKA, MPSIMOYTOJIBHOIO NapajijiesienuIea,
KyOa.

N3o00paxarh Ky0 Ha KiieTyaTol Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpIMOYTOJIBHOTO
napajuieienuneaa, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M n300paxarTh pa3BepTKU KyOa u
napajuienenunesna. MoaeaupoBaTs Ky0O 1 napajuiesenumne
u3 OyMaru u rnpoyrx MaTepuagoB, 00bACHATH CIOCO0
MOJIEITUPOBAHUSI.
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MMpAMOYI'OJIBHOTO
napaJuICaCIimIc/ia

Haxoauth n3MepeHus, BBIMMCISATH [1JI011a/1b IOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJILHOTO MapaliesenuIeaa;
UCCJIeA0BATH 3aBUCHMOCTb 00beMa KyOa OT JJTMHBI €r0
pedOpa, BBIABUIaTh H 000CHOBBIBATH THIIOTE3Y.
Ha0aroaaTh M NpOBOAUTH AHAJIOTMH MEXTY TOHATHSIMU
IJIOLIAAN U 00BEMA, TEPUMETPA U IIJIOIIAIU [TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIO’KHBIE BbICKAa3bIBaHUS

O MHOTOTpaHHUKAX, MPHUBOAUTH MPUMePHI U KOHTPIIPUMEPHI,
CTPOMTH BbICKA3bIBAHUSA U OTPUIIAHMS BHICKAa3bIBAHUN.
Pemiars 3a1a4u 13 peaabHOMN JKU3HU

[ToBTOpEeHHE U 00001IEHNE

10

[loBTOpEHME
OCHOBHBIX ITOHSATHM
Y METOJIOB Kypca

5 knacca,
000011IeHIE 3HAHUI

BoeIyucisiTh 3HaUEHUS BBIPAKECHHM, COAEPKAIUX
HaTypaJlbHbIE YHCIIa, OOBIKHOBEHHBIE U JECSITUUHBIE 1po0H,
BBITIOJIHATH MPE0OPA30BAHMS YHUCETT.

Bri0upaTth cniocod cpaBHEHHUS YKCEIl, BEIYUCICHUH,
NPUMEHSITh CBOIicTBa apu(METUUECKUX JTEUCTBUI

JUIS pallOHAIN3aluU BEIYUCIICHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBINIOJIHSIEMBIX IEMCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BIYMCICHUAMN.

Pewmiars 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U pENIEHUS 3a/1a4 U3 IPYTHUX
y4eOHBIX MPEIMETOB.

Pemate 3aqaum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCO0BI PEMICHUS 33a4H, BLIOUPATh PAllMOHAIBLHbBIN
CIocoo

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

170
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6 KIIACC

HanmenoBanue paznena |KomungecTso OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJaIOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue
HarypanpHble uncia 30 Apudpmernueckue BoinoHATH apupMeTHYecKHe AeCTBUS C MHOITO3HAYHBIMU
JNEUCTBUSA HATypaJIbHBIMHU YHUCIIAMH, HAXOAMTh 3HAYEHHM S YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPKEHHI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJIATH
HaTypaJIbHBIMU 3HAYEHUSl BBIPAXKCHUM, COAECPIKALUX CTEIICHH.
guciamu. UucioBbie | BBINOJHATH NPUKHUIKY M OL€eHKY 3HAYEHUI YHCITOBBIX
BBIPAYKEHUS, BBIPAKCHUI, IPUMEHSATH NPUEMBbI IPOBEPKH PE3YJIbTaTa.
HOPAJIOK JEHCTBUH, Hcnonb3oBaTh NpH BHIYUCIEHUAX IEPEMECTUTETHLHOE U
HCIIOJIb30BaHUE COUYETaTEIbHOE CBOMCTBA CIIOKEHUS M1 YMHOXKEHUS,

cko0ok. OkpyriieHne
HATypaJTbHBIX YHCEIL.
JlenuTenu v KpaTHbIE
Yypca; HauOOoJIbIINI
OOIIMI JEeIUTEND U
HanMEHBIIIee 00IIee
KpaTHoOeE.

JlenuMocCTh CyMMBI U
TIPOU3BEICHUS.
Jlenenne

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a71a4

pacnpeaeauTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUYECKUX JACHUCTBUM.
HccaenoBaTh 4KCIIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YHCJIOBBIC DKCIICPUMEHTHI, BHIIBUTaTh H 000CHOBBIBATH
TUNOTe3bl.

dopMyJTHPOBATH ONPeieJIeHUs JCITUTEIS U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTEIS U HAUMEHBIIIETO O0IIETO

KpaTHOT' O, IIPOCTOI'O U COCTABHOI'O YHUCCJI; UCIIOJIb30BATh OTH

MTOHATHSI TIPYU PELLICHUH 3a]1a4.

IIpuMeHsATH aJrOpUTMBbI BHIYUCICHHUS HAUOOJIBLIEr0 00IIEero

JICIUTENI 1 HAMMEHBILEro 00I1Iero KpaTHOTO JIBYX YUCE,
QITOPUTM PA3JIOKEHUS YHUCIIAa HA TIPOCThIE MHOKUTENH.
HccnenoBarth ycinoBus aenumMocty Ha 4 u 6.
HccaenosBatp, 00CcykaaThb, popMyIupoBaTb 1
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000CHOBBIBATH BBIBO/I O YUCTHOCTH CYyMMBI, TPOU3BEICHUS:
JIBYX YETHBIX YUCE, IByX HEUCTHBIX YHUCIIE, YCTHOTO U
HEYCTHOT'O YHCEII.

HccienoBath ¢BOMCTBA IEIUMOCTH CYyMMBI U IPOU3BECHUS
YHCell.

IIpuBoaAUTH MpUMeEPHbI YKCEII C 33IaHHBIMU CBOMCTBaMH,
pacno3HaBaTh BePHbIE U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBax 4KCell, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS
C TIOMOIIIbIO KOHTPIIPUMEPOB.

KoucrpyupoBath MaTeMaTu4ecKHe MpeIJi0KeHUs

C IOMOIIBIO CBI30K «H», «HJIN», «ECHH..., TO...».

PemaTh TEKCTOBBIC 337]aUM, BKIIFOYAIOIINE ITOHSTUS
JETUMOCTH, apu(PMETHUECKUM CIOCOOOM, UCTIOIB30BaTh
nepedop BCceX BO3MOMXKHBIX BAPUAHTOB.

MoaenupoBaTh X0/ pelICHUsI 3aa41 C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pazéoupaTh, OLEHNBATH PA3JTUYHBIC PEIICHUS,
3aMUCH PEIICHUN TEeKCTOBBIX 3a7a4.

Kpurnyecku oueHMBaTh I1OJYYEHHBIN PE3YJIbTAT, HAXOAUTD
OIMOKH, OCYIIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsignas reomerpust.
IIpsimble Ha TUIOCKOCTH

[IepnienauKyIsIpHBIE
psIMBIE.
[TapannenpHbie
psIMBIE.
Paccrosnue mexny

Pacno3HaBaTh Ha 4epTekKax, pUCYHKAX CIy4ad B3aHMHOTO
PaCOJIOKEHUS ABYX MPSIMBIX.

N300paxkaTh ¢ NOMOIIbIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAaHHOMW U KJIETYaTOM OyMare JBe nepeceKaronuecs
psiMbIe, 1BE NMapajlieIbHbIE MPSMBIE, CTPOUTH NPSIMYIO,

29



JBYMS TOUKaMH,
OT TOYKH JI0 IPSIMOH,
JUIMHA MapLpyTa

Ha KBaJIPATHOU CETKE

MEPIEHANKYISIPHYIO TaHHOM.

IIpuBoauTh NpUMeEPHI NAPALIETLHOCTH U
NEPHEHANKYJIIPHOCTH NPAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKaX MEPIEHIUKYIISIPHBIE U
napasuiesibHble CTOpoHbl. M300paskaTh MHOTOYTOJIbHUKH
C HapaJuIeNIbHBIMU, IEPIEHAUKYJIIPHBIMU CTOPOHAMH.
HaxoauTh paccTosiHuEe MEXTy ABYMS TOUKaMH, OT TOUKU
J10 IPSIMOM, JUIMHY ITyTH HA KBaJIPaTHOM CETKE, B TOM YHUCJIE
UCIIOJIb3YS IU(PPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO 1po0H,
COKpaIteHue Jpooei.
CpaBHeHue u
yIOPSAOYNBAHUE
TpoOei.
JecsTuunbie poodu
U METpHYecKas
cucTemMa Mep.
Apudmerndeckue
JIECTBUS

C OOBIKHOBEHHBIMHU
U JICCATUYHBIMU
JTPOOSIMH.
OTHoIl1IeHHE.
Jlenenue B JaHHOM

CpaBHMBATB M YNOPSIA0YUBATH JPOOH, BLIOUPATH CIIOCOD
CpaBHEHHUS IpOOEH.

IIpeacraBasiTh AeCATUYHBIC APOOU B BUJIE OOBIKHOBEHHBIX
JpoOeil 1 OOBIKHOBEHHBIE B BUJIE IECATUYHBIX, HCM0JIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOB30BATH JIECSITUYHBIC
JIpoOu ipu MpeoOpa30BaHUK BEJIMYUH B METPUIECKOM
CHUCTEME MED.

BoinoJyHaTs apudpMeTnyeckne 1eMcTBUA

C OOBIKHOBEHHBIMH U JACCATUYHBIMU APOOSIMHU.

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU, BHITIOTHATh
npeodpazoBaHust ApoOeH, BLIOUPATH CIOCO0, MPUMEHSITh
cBOMCTBA apuPMETHUSCKUX ACHCTBHM IS paliOHATN3aIIH
BBIUYKCIICHUN.

CocTaBasiTh OTHOIICHUS U TPONOPLIUN, HAXOAUTH
OTHOILIEHHUE BEJINYVH, ICJINTh BEJINYNHY B JAHHOM
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OTHOIIICHUHU.
Macmra0,
IIPOTIOPIIHSL.
[TonsTue nporeHTa.
Brrancnenune
IIPOIICHTA

OT BEJIMYUHBI U
BEJIMYMHBI I10 €€
MPOLICHTY.

Petienne TeKCTOBBIX
3aj1a4, CoAepKaIInX
JpOOHU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOLIIEHUE
JUTMHBI OKPY>KHOCTH
K €€ JUaMeTpy»

OTHOILLEHUHU.
HaxoauTh 3KcnepuMEeHTAIbHBIM IYT€M OTHOIIICHUE JJTUHBI
OKPY>KHOCTH K €€ JUaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIICHNE BEITUIMH,
HAXOJAUTh MacIITa0 MJIaHa, KAPThI U BBIYUCIISITH PACCTOSHHUS,
UCITIOJIb3Yys MacTao.

OO0BSACHATB, YTO TAKOE MPOLIEHT, YIIOTPEOISATH 000POTHI pEUH
CO CIIOBOM «IIPOLICHT». BhIpamaTh MPOLIEHTHI B JPOOSX U
JpoOu B IPOLIEHTAX, OTHOIICHHE JIBYX BEJIMYUH B MPOIICHTAX.
BbI14ucJATH IPOLIEHT OT YKCIIA U YKCIIO 110 €r0 IPOLEHTY.
Oxpyrasite 1poOu U MPOLICHTHI, HAXOIUTh TPUOJIUKEHUS
quCell.

PemaTp 3a1a4u Ha 4YacTH, IPOLEHTHI, TPOMOPLIUH,

Ha HaxOoJKJIeHue 1poou (POIeHTa) OT BETUYNHBI M BEIIMYUHBI
1o e¢ ApoOu (TIPoLeHTY), IpoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OHA BeIM4YMHA OT npyrou. IlpuBoauTs,
pa30upaTh, OLEHMBATH PA3JIMYHbIC PEILICHHUS, 3aITUCH
PEIIEHU TEKCTOBBIX 3a/a4.

N3BaexkaTs uHGOpMANMIO U3 TAOJIUI] U AUATPAMM,
HHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,

OnpeaeNsaTh HauboJbIIee U HAUMEHbIIIEee

13 IPEACTABICHHBIX JAHHBIX

Harmsanas reomerpust.
Cummerpus

OceBast cuMMeTpHSI.
LlenTpanbhuas
CUMMETPUS.

Pacno3HaBaTh Ha yepTexax U U300paKeHUsIX, M300paxKaTh
OT PYKH, CTPOMTH C IOMOIIBIO HHCTPYMEHTOB (PUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJNBHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPUYHBIX
uryp.
[IpakTrueckas
pabota «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTb), CHMMETPUUYHYIO JJAHHONH OTHOCUTENIBHO
IPSAMOU, TOYKHU.

HaxoanTh npuMepbl CHMMETPUU B OKPY>KAIOIIEM MHUDE.
MopenupoBarthb 13 Oymaru a8e GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEIBHO NPAMOI; KOHCTPYHPOBATH F€OMETPHUECKUE
KOH(UTypaluu, UCIOJIb3ysI CBOMCTBO CUMMETPHUH, B TOM
YHCIIE ¢ IOMOIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath CBOICTBA U3YUYEHHBIX (DUTYpP, CBA3AHHBIC

C CUMMETpPHEN, UCIIOJIb3YSI SKCIIEPUMEHT, HAOIIIOICHHE,
MO/JICIIUPOBAHUE.

O00CHOBBIBATh, ONIPOBEPraTh C IOMOLIBIO KOHTPIIPUMEPOB
YTBEPKIACHUSI O CAMMETPUHU PUTYD

Bripaxxenus ¢ OykBamu

[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTUYECKUX
BBIPAXEHUU U
IIPEIOKEHUM.
bykBeHHbIE
BBIPKEHUS U
YHUCIIOBBIE
MOJICTAHOBKHU.
bykBeHHbIE
PaBEHCTBa,
HaXO0XKJICHUE
HEU3BECTHOTO

Hcnoan3oBath 0YKBBI 111 0003HAYEHUS YUCEI, IIPU 3aITUCH
MaTEeMaTHUECKUX YTBEP)KIIEHUH, COCTaBISITh OYKBEHHBIE
BBIPKEHHUSI 110 YCIIOBUIO 3aa4H.

HccnenoBaTh HECIIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJISl UX 3aIUCH.

BbruncasTh YuCI0BOE 3HaUEHHE OYKBEHHOTO BBIPAKECHHUSI
MPH 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
MPSIMOYTOJIbHHUKA, KBaAPATa; IJIMHBI OKPYKHOCTH, TUTOIIAIN
KpYra; BbINOJHATH BHIYMCJIEHHS 110 3TUM (HOPMYJIaM.
CocTaBasith (pOpMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEX]TY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHE; LICHA,
KOJIMYE€CTBO, CTOMMOCTb; IPOU3BOAUTEIBHOCTD, BpEMSI, 00BEM
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KOMITOHEHTA. pabOoThI; BBIMOIHATH BEIYMCICHUS 110 STUM (OopMyJiaMm.
DopMyIbl Haxoaurth HeW3BECTHBIN KOMIIOHEHT apU(METUIECKOTO
NEeNUCTBUS
Harnsgnas reomerpust. 14 YeThIpeXyroJibHUK, MN300pakaTh Ha HEIMHOBAHHOM M KJIeTUaTOM Oymare
@urypsl Ha INIOCKOCTH IPUMEPBI C MCIOJIb30BAaHUEM YEPTEHKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJbHUKH C 3aIaHHBIMUA CBOMCTBAMM:
[IpssMOyTONBHUK, C MapaJJICTbHBIMU, IEPIICHAUKYJISIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JTMaroHaJieH.
N3mepenue yrios.
Bunnr
TPEYTrOJIbHUKOB.
[Tepumertp
MHOT'OYT'OJIbHUKA.
[Tnomans durypsl.
DopMyIbl
epUMeTpa U
ionau
IPSIMOYTOJIbHUKA.
[TpubnuxeHHOe

N3MCPCHUC IJIoIa A1

Puryp.
[IpakTnueckas

CTOPOHAMHU, IPSIMBIMH YTJIaMU U JIp., PABHOOEAPEHHBIN
TpeyronsHuk. [lpeanarars U 00CyKaaTh C0OCOObI,
AJITOPUTMBI ITIOCTPOCHHUS.

HccnenoBarth, UCIIONIB3YS SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBaJIpaTa,
pa30uBaTh Ha TPeyrodbHUKH. O00CHOBBIBATH, ONIPOBEPraTh
C IIOMOLIBIO KOHTPIIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, pacl03HABATh BEPHBIEC U
HEBEPHBIE YTBEPKACHUS.

M3mepsTh M CTPOUTDH C IOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATD YIJIbI;
Pacno3HaBaTh OCTPbIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIEC YTJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSMO-
YTOJBHBIN, TYNOYTOJIbHBIN, pABHOOEAPEHHBIH,
PAaBHOCTOPOHHUU TPEYTOJbHUKH.

Bb1uuncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MJI0IA b
MHOTOYTOJIbHUKA pa30MeHUEM Ha MIPSMOYTOJIBHHUKH,
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pabora «ILmomanp
KpyTa»

Ha paBHbIE (PUTYPBI, KCTIONIB30BATh METPUUECKUE E€MHUIIBI
WU3MEPEHHUS ITTUHBI U TJI0IA/IH.

Hcnonb3oBaTh NPpUOIHIKECHHOE H3MEPEHHe JIUTUH U
IoNIaiel Ha KJIeTYaToil Oymare, mpuOIMKCHHOE U3MEpPEHHE
JUIMHBI OKPY>KHOCTH, TUIOLIaIU Kpyra

IlonoxurenpHbIE U

OTpHULATCIILHBIC YU CJIA

40

Llenbie yucna.
Monayne yucia,
reoMeTpuyecKas
MHTEpIIpETaLNs
MOTyJIs1. UrcnoBbie
MIPOMEXKYTKH.
[TonoxxurtenbHbIC U
OTpHULIATEITLHBIE
yucna. CpaBHEHUE
TTOJIOKUTSITBHBIX U
OTpUIIATEIBHBIX
quces.
Apudpmernueckue
JICUCTBUS

C TIOJIOKUTEIIbHBIMU
U OTpUIATEIIbHBIMU
YUCJIaMH.

Penienne TeKCTOBBIX

3a7a4

IIpuBoaAUTH NPpUMeEPbI HCIIOJIB30BAHUS B PEATBHON KU3HU
ITOJIOKUATEINIBHBIX U OTPULIATENBHBIX YUCETL.

HN300paxkaTh 11€IIbIC YKCIIA, IOJIOKUTEIIBHBIE U
OTPULIATEJILHBIE YHUCIIA TOYKAMU Ha YMCIIOBOU IPSAMOM,
HCIO0JIb30BATH YMCIOBYIO NMPAMYIO JUIsI CDABHEHHUSI YHCEL.
IIpyMeHATH NpaBHJIA CPABHEHNS, YIIOPAA0YMBATD LIENIbIC
4YuCia; HAXOAUTh MOIYJIb YUCIIA.

D®opMyJIHPOBATH NPABUJIA BBIUMCIIEHUS C TOJIOKATEIbHBIMU
Y OTPULIATEIbHBIMU YUCIIaMU, HAXOAUTH 3HAYCHUA
YUCJIOBBIX BBIPAKEHUM, COAEPKAIIUX TEUCTBUA

C ITOJIOKUTENIBHBIMU U OTPULIATEIILHBIMU YU CIIAMU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKECHUS

JUTsl IpeoOpa3oBaHusl CyMM M MPOU3BEICHUN
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HpCI[CTaBJICHI/IC JaHHBIX

[IpssmoyrosibHas
cucreMa KoopAuHaT
Ha IJIOCKOCTH.
Koopaunatel Toukn
Ha IJIOCKOCTH,
aOcrucca u
OpJIMHAaTa.
Cronbuatblie u
KpYTOBBIE
JMarpaMmBl.
[IpakTrueckas
pabota «IlocTtpoenue
TarpaMm».
Pemienue TekcTOBBIX
3a/1a4, CoAepKaIInX
JTaHHBIE,

O0BbSACHATH M LJJIIOCTPUPOBATH MOHSATHE ITPSIMOYTOJIBHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKU U (PUTYPHI 110 3aJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPJIMHATHI TOUYEK.

Yurarh cTOI0YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MIPECTaBICHHYIO B TAOJIHIIAX, HA TUarpaMMax Jijisl pEeIIeHUs
TEKCTOBBIX 33]1a4 U 3a7a4 U3 peabHON KU3HU

IIPEACTABIICHHBIC

B TaOIUIIaX U

Ha JMarpammax
Harnsnnas reomertpusi. [IpssmoyronbHBIN Pacno3HaBaTthb Ha yepTexax, pUCYHKAX, OMMUCHIBATH
@urypsl B IpOCTPAHCTBE napasulelIeuIe], NUpaMUy, TPU3MY, HAIUH]P, KOHYC, I1ap, H300pakaTh X

KyO, mpu3ma,
nUpaMuia, KOHYC,
WTMHP, ap U
cdepa.
N3o6paxenue

OT pyKH{, MOIEJTUPOBATH U3 OyMaru, IiacTUJIMHA, TPOBOJIOKH
u 1p. [IpuBoauTH NpUMeEPHI 0OHEKTOB OKPYKAIOIIETO MUPA,
UMEIMX (HOPMBI HA3BAaHHBIX TEJ.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPITHA, peOpO, TpaHb,
OCHOBAHME, BBICOTA, PAAUYC U JUAMETP, pa3BEPTKa.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOTPaHHHUKOB,
HUJMHpPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MoJenen
IPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0BEMa;

€ IMHUITBI H3MEPEHUS
o0beMa. OObEM
PSIMOYTOJIBHOTO
napajuieNenunena,
Ky0a, popmMyIibl
o0beMa

N3yuaTsh, UCTIONIB3Ys SKCIEPUMEHT, HAOJI0IEHUE, U3MEPEHHUE,
MOJICTUPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA H
Pa3IMuMs: MKy TUPAMUJION U IPU3MOM; MEKIY
UAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBaTth pa3BepTKU Mapajuienenumena, Kyoa, mpu3Msl,
MAPaMHUJIbl, KOHYCA, HUJIUHAPA; KOHCTPYUPOBATh JaHHBIE
TeJa U3 Pa3BepTOK, CO3AaBATh UX MOJEIH.

Co3aBaTh Mo/1eJIM ITPOCTPAHCTBEHHBIX GUTyp (13 Oymary,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepsaTb Ha MOJeJIAX: IJTMHBI peOep MHOTOIPAHHHUKOB,
JIMaMeTp IIapa.

BoiBoauth popmyiy 00bEMa MpSIMOYTOIHHOTO
napajuieNienunena.

Boruuciasats no popmysiaMm: 00bEM MPSIMOYTOIHHOTO
napajuienenunena, Kyoa; uCroiab30BaTh €AMHHUIIBI N3MEPEHUS
00beMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajuielIenUNe0B; pelmaTh 321a41 C PEAIbHBIMU IAHHBIMU

[ToBTOpEeHME, 0600IICHHE,
cHCTEMAaTH3aIus

20

IToBTOpEHUE
OCHOBHBIX TTOHSITHU
Y METOJIOB KyPCOB 5
1 6 KJIacCOB,
000011IeHIE U
CHCTEMaTH3aIns
3HAHUU

BoerunciasaTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
HaTypaJbHbIE, LEIbIE, [I0JIOKUTEIBHBIE U OTPULIATEIIbHbBIC
4KCIa, OOBIKHOBEHHBIE U AECATUYHBIEC APOOU, BBHITIOIHATh
peoOpa30BaHUsI YUCEIT U BBIPAKECHUM.

Bri0upaTh c1ocod cpaBHEHHUS YHCEII, BBIYUCIICHUH,
NPUMEHSTH CBOIiCTBa apu(METUUECKUX JTCUCTBUI

JUISL palMOHAIU3alMU BEIYUCIEHU .
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Pematp 3anaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUSA s pEIIeHU 3a/1a4d U3 IPYTUxX
MPEIMETOB.

Pemarts 3a1a4u pa3HbIMH C10C00AMU, CDABHUBATD,
BBIOUPATH CNIOCOOBI PEIICHUS 3a/a4H.

OcymecTBJIAATH CAMOKOHTPOJIb BHITIOJIHAEMBIX ACHCTBUH U
CaMOITPOBEPKY PE3YJIbTaTa BHIYMUCICHUM

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

170

37




OEJNEPAJTIBHASA PABOYASA IPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa oOecreynBaeT M3y4eHUE IPYTUX AWCIUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTapHOTO ITUKJIOB, €¢ OCBOGHHE HEOOXOAMMO IS MPOJOIKCHHSI 00pa30BaHUs U
B TOBCEAHEBHOW J>KWM3HM. Pa3zBuTHe y 0OydYaromMxcsi Hay4HBIX MpEACTaBICHUN
O TPOWCXOXICHUH M CYITHOCTH ajreOpandeckux aOCTpakiuii, crmoco0e OTpaKeHHS
MaTEMaTUYECKONM HayKOW SIBIEHUW U TMPOIECCOB B MPHUPOAE U OOIIECTBE, POJIU
MaTEMaTUYECKOT0 MOJICTUPOBAHMS B HAYYHOM TMO3HAHWU U B MPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHMS W KAdyeCTB MBIILICHUS, HEOOXOIUMBIX
JUTSI aflanTalliy B COBpeMeHHOM IudpoBom ob1iectBe. M3yueHue anredpbl odbecreurnBaeTt
pa3BUTHE yMEHUs HaOJI0NaTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JEUCTBUA U BBIBOJIBI, (opmynupoBaTh yTBepkaeHus. (OcBoeHHE Kypca aireOpbl
o0OecreuynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIIUXCSA: OHHM HCIOIb3YIOT
JNEAYKTUBHBIE W WHIYKTUBHBIE pPacCCYXKIEHUs, O0O00OIIeHME U KOHKPETHU3AIHIO,
abcTtparupoBanue u ananoruro. Ooy4yeHue anredpe npeanoaracT 3HaYuTEIbHBIA 00bEM
CaMOCTOSITENIbHON JIEATeIbHOCTH O0YYaIoIIUXCs, TTOITOMY CaMOCTOSITEIIbHOE pPEelIeHUe
3a/1ay SBISIETCA pean3alueit AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B crpykType mporpamMmbl yueOHOTO Kypca «Airedpa» i OCHOBHOTO OOIIETO
oOpa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOAMYECKUE ITUHUM:
«Ywucna v BBIMUCICHUS», « ANTeOpandecKue BEIPAKEHUS, « Y PAaBHEHHSI U HEPABEHCTBAY,
«Dynkmumy. Kaxmgas w3 3THX coAepKaTeIbHO-METOAUYECKUX JMHUN pa3BUBACTCS
Ha TIPOTSHKEHUU TPEX JIET M3yYCHHS Kypca, B3aMMOJICHCTBYS C APYTHMH €TO JIMHUSIMH.
B xone n3yuenus yaeOHOTO Kypca 00yJaroIMMcs TPUXOIUTCS TIOTHYECKHA PAacCyk aaTh,
UCIIOJIB30BaTh TCOPETUKO-MHOKCCTBEHHBIM SI3bIK. B CBSI3W € 3TUM B TIPOrpPaMMy
ydeOHOro Kypca «Anredpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTUKHU, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3lielax MaTeMaTHUeCKoro oOpa3oBaHHUS M CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYalOIMMHUCA OCHOB YHHMBEpPCAJIbHOTO MAaTEMaTHYECKOTO  SI3bIKA.
ConepxaTeIbHON U CTPYKTYPHOM 0COOECHHOCTBIO YUeOHOT0 Kypca « AJredpay sIBIsSeTCS
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUU «Hucna ¥ BBIUYKUCICHUSD) CIIYKHUT OCHOBOH IS TaTbHEHIIIETO
M3YYCHUS MATEMaTHKH, CIIOCOOCTBYET pAa3BUTHIO y OOYYarOUmUXCS JIOTHYECKOTO
MBIIIJICHUS, (OPMHPOBAHUIO YMEHHUS TIOJIB30BAaThCA AITOPUTMaMH, a TaKke
NPUOOPETEHUIO TMPAKTUYSCKUX HABBIKOB, HEOOXOAMMBIX JUISI TIOBCEIHEBHOHN KU3HHU.
Pa3BuTHe TOHATHSA O 4YHCIE HAa ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS CBS3aHO
C palMOHANBFHBIMH W HMPPANMOHAIBHBIMU YUCIaMH, (POPMUPOBAHHEM MPEIICTaBICHHUNA
O JICHCTBUTEIBHOM 4YHCIIE. 3aBepIICHHE OCBOCHHUS UHCJIOBOM JIMHUW OTHECEHO
K cpelHeMy 00111eMy 00pa30BaHUIO.
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CopepxaHue ByX alreOpanyecKux JUHUM — «ANreOpandyeckue BBIPAKEHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOyYaroUMxcs
MaTEeMaTHYECKOT0 anmapaTa, HeOOXOAMMOTro IJIsl pEIIeHUS 33a/1a4 MAaTEMaTHKH, CMEXHBIX
OPEeIMETOB M IMPAaKTUKO-OPUEHTUPOBAaHHBIX 3anad. Ha ypoBHE OCHOBHOro o00ILEro
oOpa3oBaHMsl y4eOHbIII MaTepuan TPYNIUPYETCS BOKPYT PallMOHAJIbHBIX BBIPAKEHUM.
Anrebpa JEeMOHCTpUPYET 3HAU€HHE MAaTEeMaTUKU Kak s3bIKa JJs TOCTPOCHHS
MaTEMaTUYECKUX MOJIEJIEH, ONMCaHUs IPOLECCOB U SBJICHUN peaabHOro mupa. B 3amaun
o0ydeHus anredpe BXOAT TaKKe JajJbHENIIee pa3BUTHE AITOPUTMUYECKOTO MBIILIJIEHUS,
HE00XOIMMOT0, B YaCTHOCTH, 111 OCBOEHUS Kypca HH()OPMAaTHKH, U OBJIaJICHUE HaBbIKaMU
JNEeNyKTUBHBIX paccyxaeHuid. IIpeoOpa3oBaHue CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

ConepxxaHue (QyHKIMOHANIbHO-TpAQUUYECKOW JIMHUM HAIEJIEHO Ha IMOJIydYeHUe
oOyJaromMMucss 3HaHUM O (PYHKUMAX KAK Ba)KHEWIIEH MaTeMaTHUYeCKOW MOJENH
JUIsL ONHUCAaHUSI M MCCIIEOBAaHUSI Pa3HOOOpa3HbIX MPOLECCOB U SIBICHUW B MPUPOJE U
obmiectBe. M3yueHne maTepuana CIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOIIUXCS YMEHMS
MCIIOJIb30BaTh Pa3jMYHbIE BHIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJINYECKUE, TpaduuecKre, BHOCUT BKJIaJ B (OPMUPOBAHUE NIPEICTABICHUNA O POIH
MaTE€MAaTHUKHU B Pa3BUTHUU LUBWIN3AIUU U KYJIBTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax m3yyaercsl yueOHbIM Kypc «Anredpay,
KOTOPBI BKJIIOYACT CIEAYIOIIME OCHOBHBIE pas3jienbl coaepxanust: «Yucma u
BBIUMCIICHUSD, «ANreOpandeckue BbIpaXXeHUs», «YPaBHEHUsSI U HEPaBEHCTBAY,
«DYHKIIN.

OOmee 4YKMCIO YacoB, PEKOMEHIOBAaHHBIX JJsl HW3Yy4YeHHs ydeOHOro Kypca
«Anrebpa», — 306 wacoB: B 7 kiacce — 102 yaca (3 waca B Henmenwo), B 8 kimacce —
102 gaca (3 yaca B Hezenio), B 9 kimacce — 102 yaca (3 yaca B Hezelo).

COIEPKXAHUE OBYYEHMUSA

7 KIIACC
Yuci1a 1 BIYMCICHUS

JIpoGu OOBIKHOBEHHBIE U IECATUYHBIC, TIEPEX0]] OT OAHOU (POPMBI 3amMCcH APoOeit K
npyroii. IloHsiTME palMOHAIBHOTO 4YHMCIA, 3alKCh, CpPaBHEHUE, YNOPSAIOYMBAHUE
pallMOHAJIBHBIX 4Hucesl. ApudMeTHYecKue IEHUCTBUS C pallMOHAJBHBIMU YHUCJIAMHU.
Pemenue 3amay u3 peaibHON MPaKTUKK HA YaCTH, HAa IPOOH.

CreneHb C HaTypaJibHBIM I[IOKa3aTelieM: OlpejeieHrue, IpeoOpa3oBaHue
BBIpQKEHUN Ha OCHOBE ONpEACNICHUs, 3aluch OoybIMX 4Yuced. [IporeHThl, 3amuch
MPOIICHTOB B BHUE ApoOW M poOW B BHJE MPOIECHTOB. Tpu OCHOBHBIC 3a/Jaud Ha
IPOLIEHTHI, pEHICHUE 3a7a4 U3 PEATbHON NPAKTUKHU.

[IpuMeHeHuEe MPU3HAKOB JIEIUMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIU HATypaIbHBIX
YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHKCIIE NPsIMas U 00paTHas IPONOPIUOHAILHOCTH.
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AJiredOpanyecKue BbIPasKeHUsI

[lepeMeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAKEHUSA C NEpeMeHHOM. JlomycTumblie
3Ha4YeHUsl IepeMEHHbIX. lIpeacTaBieHne 3aBUCHUMOCTH MEXAY BEJIMYMHAMU B BHUJE
dopmynbl. Beruucnenus mo ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBIPAKEHUH,
TO/IECTBEHHO PaBHBIE BBIPAKEHHUS, MIPAaBUJIAa IPEOOPa30BaHUsI CyMM U IIPOU3BEIACHUM,
MpaBHJIa PACKPBITHS CKOOOK M MPUBEACHUS MOAOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM [T0KA3aTEIIEM.

OpHounensl u MHOrowieHsl. CreneHb MHoOrowieHa. CrokeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTIOWIEHOB. DOpMyJIbl COKPALICHHOTO YMHOXEHUSA: KBaJApaT CyMMBl U
KBaapaT paszHoctu. Dopmysa pa3HOCTH KBAApaToB. PasiiokeHME MHOTOWICHOB
Ha MHOYKUTEJIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpE€Hb YypaBHEHHUs, TIpaBWia MpeoOpa3oBaHUsA  ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHE C OAHOU IEPEMEHHOM, YU CIIO KOPHEN JIMHENHOTO YPABHEHHS],
peleHne JNHMHENHBIX ypaBHEeHHMU. (CoOCTaBleHHME YpPAaBHEHUM II0 YCIOBHIO 3aadH.
Pemenune TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

JluneiiHoe ypaBHEHUE C JABYMsl MEPEMEHHbIMU M ero rpaduk. Cucrema IBYyX
JUHENHBIX YPaBHEHU C ABYMS MepeMEHHbIMU. PellieHne cucreM ypaBHEHHUI CriocoOoM
MMOACTAaHOBKU. [ [puMepsI penieHns: TEKCTOBBIX 3a/1a4 € IIOMOLIBI0 CUCTEM YPABHEHHUI.

DOYyHKUHMHA

Koopaunara Touku Ha npssMoi. UucnoBele MpoMexyTKH. PaccTossHue Mexay aAByms
TOYKaMHU KOOPJAMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa TOUYKH
Ha KOOpAWHATHOM miockocTH. [lpumepsl rpaduxoB, 3agaHHbIX QopMynamu. UYteHue
rpagukoB peanbHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk pynkumun. ColicTBa
bynkmii. Jluneitnas ¢pynkmus, e¢ rpaduk. 'papuk dynkumun y = |x|. ['padpuueckoe
pEIICHUE JTUHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUM.

8 KJIACC
Yucaa 1 BBIYUCTIEHUS

KBaapatHblii kopeHb u3 uncina. [lonstue o0 uppairoHanbHoM yncie. [JecaTnunbie
NpUOIDKEHUST UppaluoHaibHbIX uucesl. CBoilcTBa apu(METHYECKHX KBaJIpaTHBIX
KOpHEW U UX MPUMEHEHUE K MPeoOpa3oBaHUI0 YHUCIIOBBIX BBIPAKCHHUI U BHIYUCIICHUSM.
JleCTBUTENIBHBIE YHCIIA.

CrernieHs ¢ 1eNIbIM MOKa3aTeNieM U €€ CBoicTBa. CTaHaapTHAs 3alKUCh YKUCIA.

Anreépanyeckne BbIPaKeHUs
KBaaparHeIii TpEXUiieH, pa3ioKeHHe KBaAPATHOTO TPEXUJIeHa HA MHOKHTEIIH.
Anrebpanueckas Apodb. OCHOBHOE CBOMCTBO anredpandeckon Apodu. CroxeHue,
BBIYUTAHUE, YMHOXKCHUE, JICNICHHE anreOpandeckux apo0eii. PalmoHanbHbIe BRIpaKEHHs
1 UX TIpeoOpa3oBaHue.
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YpaBHeHUS M HEPABEHCTBA

KBaapatHoe ypaBHeHme, (popmylia KOpHEH KBaJpaTHOTO ypaBHEHHS. Teopema
Buera. Pemienne ypaBHEHU, CBOAIIMXCA K JIMHEWHBIM M KBaJapaTHbIM. [Ipocteiimme
IpOOHO-pallMOHAIIEHBIE YPABHEHHUA.

['padmueckass wHTEpHpeTaIus ypaBHEHUH C JBYMS IEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMHU. [[prMepbI pelIeHNs] CUCTEM HEJTUHEWHBIX
YPaBHEHHI C IBYyMs IEPEMEHHBIMH.

Peiienne TeKCTOBBIX 3a/1a4 anreOpandeckuM criocoooMm.

HucioBele HEpaBEeHCTBA M MX CBOWCTBA. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHJIBHOCTH HEpaBEHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM NepeMeHHOM. CHCTeMbI
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOYyHKIUHA

[Tonsitue pynkunu. O6macTh ONpeAeNeHns U MHOKECTBO 3HAYEHUN (DYHKIHU.
CnocoObl 3agaHus (PYHKITHIA.

['padux bynkuuu. Utenue cBoiictB pynkimu no ee rpaduky. [Ipumepst rpadukos
(YHKIMI, OTpa)xarolmX peajbHble IPOLECCHI.

OyHKINMH, OMTUCHIBAIOIINE TPAMYIO H 00paTHYIO IPONOPIIMOHATIFHBIC 3aBUCUMOCTH,
ux rpadpuku. Oyukmun y = X2,y = X3, y =Vx, y=|X|. ['paduueckoe peurenne ypaBHeHu#H
Y CHCTEM YPaBHEHUMU.

9 KUIIACC
Yucaa v BbIYMCICHUS

PannonanpHbie 4ucia, UppaMOHANBHBIE YWCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHBIC TpoOU. MHOKECTBO JAEUCTBUTEIBHBIX YUCEN, NEHCTBUTEIBHBIC YHCIIa KaK
OCCKOHEYHBIE JEeCATUYHBbIE MpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YMCEII U KOOPJAUHATHOU MPSIMOM.

CpaBHeHue JIEVICTBUTEIIbHBIX 4ucel, apupMeTHIECKue JNEUCTBHUS
C JEWCTBUTEIILHBIMU YHCIIAMU.

PasMepbl  0OBEKTOB  OKpYXalollero  Mupa, JUIMTEIBHOCTh  IPOIIECCOB
B OKPY’KaloIlleM MHUPE.

[IpubnmKEHHOE 3HAYCHHE BEIMYMHBI, TOYHOCTh NpHOMDKEeHUS. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yabTaToB BBIUYNCICHUM.

YpaBHeHUS M HEPaBeHCTBA

JlunentHoe ypaBHeHME. PemieHwe ypaBHEHHMM, CBOISIIMXCS K JIMHEHHBIM.

KBampaTHoe ypaBHeHuMe. Penienue ypaBHEHUN, CBOINAIIMXCSA K KBaAPaTHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHMM TpPETbEM M UYETBEPTOU
CTEIIEHEW Pa3JI0)KEHUEM HA MHOXKHUTEIIN.

Pemenne npoOHO-paliMOHalIbHBIX ypaBHEHUM. PerieHne TEKCTOBBIX 3aaay
anredpandecKuM METOIOM.

VYpaBHeHHe c OByMsi TepeMeHHbIMH U ero rpaduk. Pemenue cucrem nByX
JIMHEWHBIX YPaBHEHUH C IBYMs [IEPEMEHHBIMU. PellleHre CUCTeM IBYX YPaBHEHUM, OHO
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U3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas HWHTEpIpeTanus
CHUCTEMBI YPAaBHEHUH C JIByMs IEPEMECHHBIMU.

Pemienune TeKCTOBBIX 3a7a4 anreOpanyeckuM CrocoooMm.

UucnoBble HEPAaBEHCTBA M MX CBOWMCTBA.

Pemienne JMHEHWHBIX HEPABEHCTB C OJIHOM IIepeMeHHOW. Pemenue cucrem
JUHEHHBIX HEPABEHCTB C OJHOU TepeMeHHoU. KBanpaTHeie HepaBeHCTBA. [ paduueckas
WHTEPHpETAILIAS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

DOYyHKUMHU
KBaaparnunas pyskius, e€ rpaduk u coiicTsa. [lapadoia, KoopIuHATHI BEPIITUHBI
napaboJbl, 0Cb CHMMETPUHU MapadOJIbI. .
Ipadpukn pymkmmit: y = £Ax, y= Ax+b, y= ", y= 13,y = JVx7y = |x],
X

U UX CBOMCTBA.

Yuc10BbIE MOCJIE10BATEJIbHOCTH M IIPOTPECCUM

ITonsgTe YHCIOBOM  TMOCIEAOBATEILHOCTH. 3aJlaHUE  IOCJICA0BATEILHOCTH
peKyppeHTHOH (opmyioi u (popmyIioil N-ro yieHa.

Apudmernueckass U TreomMeTpuyeckas mporpeccun. Dopmynbpl N-To  4jeHa
apu(METHICCKON U TEOMETPUICCKON MPOTPECCHI, CYMMBI MIEPBBIX N WICHOB.

N3o0pakeHne 4jieHOB apu(PMETHUECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMH
Ha KOOPJMHATHOM IIJIOCKOCTH. JIMHEWHBI M JKCHOHEHIMaIbHbIA pocT. CIIOKHBIE
ITPOLICHTBHI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble  pe3yJbTaThl  OCBOEHUS  MPOrpaMMbl  y4eOHOro  Kypca
K KOHITy oOy4eHus B 7 Kjacce:

Yucaa v BBIYUCTICHUS

BbINONHATH, cOueTas yCTHbIE U TUCbMEHHbBIE TPUEMBI, apU(PMETHUECKUE EHCTBUS
C pallMOHAJILHBIMU YHCIIAMHU.

HaxoauTs 3Ha4eHHsI YMCIOBBIX BbIPAXKEHUH, MPUMEHSATh pa3HOOOpa3HbIe CIIOCOOBI
U TPUEMBI BBIYUCIICHHS 3HAYEHHUHN APOOHBIX BBIPAXKEHUH, COAEPKAITUX OOBIKHOBEHHbIE
U JICCATUYHBIC JPOOHU.

[lepexoguTs OT OAHOW (OpPMBI 3amuMcu YHucen K JApyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO IpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JCCATUYHYIO IPOOH).

CpaBHHBATh U yNOPSAJOUYMBATH PAlIMOHATIBLHBIC YKCTIA.

OKpyTisTh yucna.

BBINONHATE NPUKHUAKY M OLIEHKY pe3yJibTaTa BBIYMCICHUM, OLEHKY 3Hau€HUMN
YUCJIOBBIX BBIPAXKECHUI. BBINONHATE JEHCTBUS CO CTENEHSMU C HaTypaJbHbIMU
HoKa3aTesIMHU.

[TpuMeHATh NMpU3HAKU JEIMMOCTH, PA3J0XKEHHE Ha MHOMKUTEIHW HaTypalbHbIX
quCell.

42



PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 33]]a4H, CBSI3aHHBIC C OTHOIIICHUEM BEJIMYMH,
IPOIOPIIMOHAILHOCTRIO  BEJIMYWH, IPOLICGHTAMH, WHTEPIPETHPOBATh PE3yIbTaThl
pEIICHUS 3a7a49 C YIYCTOM OTPaHWUYCHHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBACMBIX
OOBEKTOB.

AJlredOpanyecKue BbIPAsKeHUsI

Hcnonp3oBaTh anreOpanyeckyl0 TEPMUHOJOTHUIO M CUMBOJIMKY, NPUMEHSTH €€
B IIPOLIECCE OCBOEHMSI YUeOHOT0 MaTepuaia.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKCHHM TIPU 3aJaHHBIX 3HAYCHHSX
[IEPEMEHHBIX.

BbINoONHATE TpeoOpa3oBaHusl LEJIOTO BBIPAXKEHUS B MHOTOYIEH MPHUBEACHUEM
MOJI00HBIX ClaraeMbIX, pACKPBITHEM CKOOOK.

BBITTONHATE YMHOKEHHE OAHOUYIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOWIEH,
MPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyIIeCTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOXKHUTEIN C IIOMOIIbIO BBIHECEHHUS
3a CKOOKM OOILIEro MHOXHUTENs, TPYNIHPOBKH CIIAaraéMbIX, MpUMEHEHUs (opmyJ
COKpAIICHHOT'O YMHOKEHHS.

[IpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB [UIsl pELIEHUs pPa3jMyYHbIX 3aJad
U3 MaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEAIIbHON ITPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTEIEHEM €  HATypaJbHBIMU  IIOKAa3aTEJSIMU
U1 Ipeo0pa30BaHUs BEIPAKEHUI.

YpaBHeHUS M HEPAaBEHCTBA

Pemrats nuHeHBIE YpaBHEHUS C OJHOM EPEMEHHOM, TPUMEHSIS ITPaBUJIA IIEPEX0aa
OT MCXOJHOTO YPAaBHEHHsS K PaBHOCUIBHOMY eMmy. lIpoBepsiTh, ABISETCA JIM YHUCIO
KOPHEM YPaBHEHMUSI.

[IpumensaTe rpaduyeckre METOAbl MPU PEHICHUU JUHEWHBIX YpPaBHEHHM W HX
CUCTEM.

[TonGupate npuMepsl ap YKUCE, SBISIOIINXCS PEIIEHUEM JIMHEHHOTO YPaBHEHMUS
C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEWHOrO ypaBHEHHUS C JIBYMS
MEPEMEHHBIMHU, MOJIb3YACh IPaUKOM, IPUBOJUTH PUMEPHI PELICHUS YPABHEHHUS.

Pewmats cucTeMbl IByX JUHEHWHBIX YPABHEHUN C ABYMs IEPEMEHHBIMH, B TOM YHCIIE
rpaduyecky.

CocTaBisaTh U pelIaTh JUHEHHOE YPAaBHEHHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUU
0 YCJIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/a4d
IIOJIy4YE€HHBIN pe3yJIbTaT.

DOYyHKUMHU

N300pakaTh Ha KOOPAMHATHOM NPSAMOW TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpIWHATaM, JIy4H, OTPE3KH, HHTEPBajbl, 3alMChIBATh YHCJIOBBIE MPOMEXKYTKH
Ha anre0panvecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHON TUIOCKOCTH TOYKH IO 3a/JaHHBIM KOOPJMHATAM, CTPOHUTD
rpaduku nuHeHbIX QyHkumiA. CTpouth rpaduk QyHKIUU Y = |x|.
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OnuceIBaTh ¢ TOMOUIBI0 (PYHKIIUH M3BECTHBIE 3aBUCUMOCTH MEXIY BEITUUMHAMMU:
CKOPOCTb, BpEMsi, PacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOMMOCTH, MPOU3BOAUTEILHOCTD,
BpeMsl, 00BEM pabOTHI.

Haxonutb 3HaueHue QyHKIMY 110 3HAYCHUIO €€ apryMEHTa.

[Tonumate rpaduueckuii crnoco0 MpeACTaBlIeHUs M aHalu3a uHOOpMaIuHy,
W3BJICKAaTh W UHTEPIPETHPOBATH WH(POPMAIIUIO M3 TPapUKOB peaIbHBIX IMPOIECCOB H
3aBUCUMOCTEM.

[IpenmeTHBIC pE3yJbTaTHl OCBOSHHUS MPOTPaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kjacce:

YucJia ¥ BBIYUCTICHUA

Hcnonp30BaTh HaYaJbHBIE MPEICTABICHUS O MHOMXECTBE JECHCTBUTEIBHBIX YHUCET
JUIsl CPABHEHUS, OKPYIJICHUSI U BBIYMCICHHUH, W300pa)kaTh JEUCTBUTENbHBIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

[IpuMeHAT, TIOHSATHE apU(PMETHYECKOrO KBAJAPATHOTO KOPHS, HaXOIUTh
KBaJ[paTHbIE KOPHHU, HCIOJB3YS MpU HEOOXOAUMOCTH KaJIbKYJISATOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKCHHM, COJEPKAIIUX KBaJpaTHbIE KOPHHU, MCIIOIb3Yys CBOMCTBA
KOpHEH.

Hcmonb30BaTh 3aMucH OOJIBIIMX M MAJIbIX YHCEN C IIOMOIIBIO JECATHYHBIX JpoOei
u cteriener yncia 10.

AJiredpanyecKue BbIPaKeHUs

[TpyMeHsTh NOHATHE CTENEHH C LIEIBIM IT0Ka3aTeNIeM, BHIIOIHATh IPE0Opa30BaHUs
BBIPAXEHUI, COAEPIKAIINX CTEIIEHU C LEIBIM MOKA3aTENIEM.

BBINOMHATE  TOKIECTBEHHBbIE NPEOOpa3OBaHUs  PALMOHAIBHBIX  BBIPAXKEHUI
Ha OCHOBE MpaBWJI JIEHCTBUI HaJl MHOTOUJIEHAMU U alredpandeckKuMu IpoosiMu.

PacknanpiBaTh KBapaTHBINA TPEXUYJIEH HA MHOKHUTEIIN.

[IpumensTs TpeoOpa3oBaHUs BBIPAKEHUN JJII  PEIICHUs pa3iIM4YHbIX 3a]ad
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHON MTPAKTUKH.

YpaBHeHUS U HEPAaBeHCTBA

Pemwlare JMHEMHBIE, KBAaApAaTHBIE YPAaBHEHUS U pPaLMOHAIBHBIC YPaBHEHWS,
CBOJISIILIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMSI IEPEMEHHBIMH.

[IpoBOAMTE MpOCTEUIINE HUCCIECIOBAHUS YPAaBHEHUN U CHCTEM YPAaBHEHHUH, B TOM
Yyyclie C NPUMEHEHUEM TIpapUUecKuX MpeacTaBieHu (ycTaHaBlIMBaTh, MMEET JIU
YPaBHEHUE WM CUCTEMA YPAaBHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKHU 3aJauM K €€ alredpandeckoil MOoJenu
C NOMOILBK COCTABJICHUS YPABHEHUS WJIM CUCTEMbl YPaBHEHUN, HUHTEPHPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IOJy4YEHHBIN pE3yJIbTaT.

[IpyMeHATh CBOWMCTBAa YHCIOBBIX HEPABEHCTB [JIs CPABHEHUS, OLICHKH, pElaTh
JTUHEHHBIC HEPABEHCTBA C OJIHOM MEPEMEHHON W WX CHUCTEMBI, JaBaTh rpaduyecKyro
WJUTFOCTPALMIO MHOKECTBA PELIEHNUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DYyHKUIMHA
[lonuMaTh W WCHOJIB30BaTh (YHKIIMOHAIBHBIC TOHATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYCHUS), OMPEACIATh 3HA4YeHWE (DYHKIMU 10 3HAYCHHIO

apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIIMU IO €€ rpaduKy.
Ctpouts rpaduku deMeHTapHBIX (PYHKIMM BUA:
£

y=",y=x% y= x3,y = Vx,~y = |x|, onuceiBark cBOiicTBa YHCIOBON QYHKIHH
X
1o e¢ rpaduxy.

[IpeameTHBIC pE3yJbTaTBl OCBOSHUS MPOTpPaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

Yucaa v BBIYUCTIEHUA

CpaBHMBATH U YIIOPAIOYABATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YHCIIA.

Breinonuate apudmernueckue ACHCTBUS C pallMOHAIBHBIMM YHWCIAMH, COYETas
YCTHbIE W THUCHMEHHBIC NPHUEMBI, BBINOIHATH BBIYUCICHUS C HPPaAUOHATBHBIMU
YHCJIaMU.

Haxonute 3HaUYeHUs CTENEHEW C LEIbIMU IOKA3aTeIsIMH U KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriarh  JACHUCTBUTEIbHBIC  YHWCJIA, BBINOJHATH MPUKUIAKY  pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMH.

YpaBHeHUS M HEPAaBEHCTBA

Pewars nuHEVHBIE M KBAJApPATHBIC yPABHEHMs, YPAaBHEHUSA, CBOAALIMECS K HHUM,
MpocTenIne ApOOHO-pallMOHAIbHBIE YPABHEHMS.

Pemrats cucTeMbl IByX JTUHEHHBIX YPABHEHUM C ABYMS NIEPEMEHHBIMU U CHCTEMBI
IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIISICTCS JIUHECHHBIM.

Pemarb TeKCTOBbIE 3aauu alreOpanvdeckiuM CrocoOOM C IMOMOIIBIO COCTABJICHUS
YPAaBHEHMs WM CUCTEMBI JBYX YPABHEHUH C ABYMs IIEPEMEHHBIMU.

[IpoBOANTE MpPOCTEUIINE MCCIECIOBAHNUS YPAaBHEHUM U CUCTEM yPAaBHEHHI, B TOM
qyclie C MPUMEHEHHEeM TIpadUyecKuxX IMpeAcTaBiIeHU (ycTaHaBIUBaTh, MMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEe).

PemaTe nuHeliHbIE HEPABEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, N300pakaTh PEIICHHE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cuctembl JMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOLIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh pEIICHHE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOU
PSIMOM, 3aIMCHIBATh PEIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA ITPU PELLIEHUH PA3JIUYHBIX 3a1a4.

DYyHKIUU
PacrioznaBate  GyHKIIMM WM3y4YEHHBIX BHAOB. [loKa3piBaTh CXEMaTHUECKU
pacmojoKeHue Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (yHKIMN BHa: Yy = #£X,

y=#x+b y=*% y=ax>+bx+c, y=x3 y= Vx; y = |x| B 3aBucumoctH
X

OT 3HaYeHU I KOA(PPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA.
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Crpoutrh W H300paKaTh CXEMATUYECKUW TpaduKd KBaJPaTHUUHBIX (PYHKIUH,
OTHCHIBATh CBOWCTBA KBAIPATUUHBIX (DYHKIUI 1O X rpadukam.

Pacno3naBaTh KBaapaTuyHyr0 (QYHKIHUIO 1O ¢dopMylie, TPUBOIUTH MPUMEPHI
KBaIpAaTUYHBIX (YHKIMIA U3 peabHOM KU3HU, GUBUKHU, TEOMETPHH.

Yucii0BbIe 0CJIE10BATEIBHOCTH U IIPOrPECCHH

Pacnio3naBaTh apuMeTHYECKYIO M TEOMETPHUUECKYIO MIPOTPECCUU TIPU PA3HBIX
croco0ax 3aaHusl.

BEBINOTHATE BEIUKCIICHHS C UCTIOIB30BaHUEM (DOPMYIT N-TO YieHa apupMeTHIECKON
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N WICHOB.

N300paxath 4ieHbI IOCIEA0BATEIbHOCTH TOYKaMHU Ha KOOPAUHATHOM TIOCKOCTH.

Pemrats 3a1a4u, CBS3aHHbBIE C YUCIOBBIMU IIOCIIEN0BATEIIBHOCTAMHU, B TOM YHCIIE
3aJ]auu U3 peasibHOM KU3HU (C UCTIOIb30BaHUEM KaJIbKYJISATOPA, HU(POBBIX TEXHOIOTHUI).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
HaumenoBanwue paznena |KoanuecTBo OcHOBHOE OCHOBHBIE BU/IBI AEATEILHOCTH O0YJaArOIITUXCSI
(Temel) Kypca 4acoB COJICpIKAHUE
Ywuciia ¥ BEIYUCIICHUS. 25 ITonsiTne CucTeMaTH3UPOBATH M 000ralaTh 3HAHUS
ParmmonanbHbie ynciaa PalMOHAIBHOTO YHCNA. | 00 OOBIKHOBEHHBIX U JACCATUYHBIX APOOSX.
Apudmernueckue CpaBHUBaATH M YNOPSA0YMBATH APOOH, TPEOOPA30OBHIBAS
JIeHCTBUSA IpU HEOOXOJAMMOCTH JICCITUYHBIC APOOH B OOBIKHOBEHHBIE,

C palMOHaTbHBIMU
yucinamu. CpaBHEHUE,
YIIOPSA0UYNBAHUE
palMOHATBHBIX YUCE.
Crenenb

C HaTypaJIbHBIM
TOKAa3aTesIeM.
PerieHne oCHOBHBIX
3a/1a4 Ha JIpoou,
MPOLICHTHI

Y3 PEATbHOU
MPaKTUKH.

IIpu3Haku neamMocCTH,
Pa3JIOKEHUS

Ha MHOKHTEIIN
HaTypaJIbHBIX YHCEJL.

OOBIKHOBEHHBIE B JIECSITUUHBIE, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO APOOb.

IIprMeHATH pa3HO00pa3HbIe CIOCOOBI U PUEMBbI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
coJiepKalinX OOBIKHOBEHHBIE U IECSITHYHBIE IPOOU:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM M OOBIKHOBEHHYIO ECATUYHOM, TPUBOIUTH
BBIpakeHUe K (popMe, HanboJiee y100HOM /71 BEIYUCIICHHM,
peoOpa3oBhIBATh IPOOHBIEC BEIPAKEHUS HA YMHOKEHUE U
JIeJIEHUE IECATUYHBIX IpOOel K IeUCTBUSAM C IIEJIBIMU
YHCIIaMH.

IpuBoAUTH YHCI0BBIE H OYKBEHHbIE IPUMeEPHI CTCIICHU
C HaTypaJbHBIM IMOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBAaHUSI CTETICHU U TIOKA3aTeJIsl CTENICHH, HAXOIUTh
3Ha4YeHUs cTerneHeit puaa a" (a — mo00e parMoHaIbHOE
YHUCII0, N — HATYpaIbHOE YUCIIO).
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PeasibHbie
3aBUCUMOCTH. [ Ipsmas
1 oOpaTHas
MPONOPIUOHAIIBHOCTH

IMoHuMAaTh CMBICI 3aIIMCH OOJIBIIUX YHCEN C TTOMOIIBIO
JECATHUYHBIX Ipo0eii u cTenene uncna 10, npuMeHATh X
B pEAJIbHBIX CUTYyallUsX.

IIpuMeHsITH TPU3HAKH ACTUMOCTH, PA3I0KECHHS Ha
MHOXHTEIH HATYPaJbHBIX YHCEI.

Pemats 3a1a4m Ha 4aCcTH, TPOLIEHTHI, IPOIIOPIIUH,

Ha HaxoXAeHHue ApoOu (TPOIEHTA) OT BEIUUUHBI U
BEJIMYMHBI 110 €€ IpoOu (MPOLEHTY), ApoOH (ITPOLIEHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoanTh, pa3dupaTh, OLEHNBATDH PA3INYHBIC PEIICHUS,
3aMKCH PEIIEHUI TeKCTOBBIX 33/1a4.

Pacno3HaBaTh M 00bSACHATH, OIIMPASCh HA OIPEIEICHMUS,
IPSIMO TIPOTIOPIIMOHATIBFHBIE U 00OPATHO MPOMOPIIMOHAIBHEIE
3aBHCHMOCTH MEX/y BEeTUYMHAMU; PUBOIUTH MPUMeEPbI
3THUX 3aBUCUMOCTEHN U3 peagbHOro MUpPA, U3 IPYTrUX yU4eOHbIX
IPEIMETOB.

Pemath NpakTHUKO-OpUEHTUPOBAHHBIC 3a/1a4 HA JPOOH,
IPOLEHTHI, IPSIMYIO U OOPATHYIO MPOMOPLHUOHATIBHOCTH,
IPOTNOPIIAU

AnreOpanueckue
BBIPOKCHUS

27

bykBeHHbIE
BBIPAKCHUS.
IlepemenHsle.
Honyctnmslie
3HAYCHMUS
MIEPEMEHHBIX.
DOopMyIIBL.

OgBaanerhb anreOpanvdecKkoil TEePMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHSITh €¢ B IIPOIIECCEe OCBOCHUS yUeOHOTO MaTepHaa.
Haxoauthb 3HaueHUs1 0YKBEHHBIX BRIPXKCHUHN MPU 33 TaHHBIX
3HAYCHUSIX OYKB; BBITIOJHITH BRIUMCICHUS IO OPMYIIaMm.
BoInosHATH peoOpa3oBaHus 1IEJI0T0 BEIPAKCHUS

B MHOTOYJICH MTPUBEJICHUEM MOJO0HBIX CIaraeMbix,
PACKpBITHEM CKOOOK. BHIMOJIHATH YMHOXEHUE OJTHOUIICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHU,
PacCKpBITHE CKOOOK U
NIPUBEJICHHE

HOILO6HI>IX cJiaraCMbIX.

CBoiicTBa cTEIICHU
C HAaTypaJIbHbIM
MoKa3aTeyeM.
MHOro4JICHbI.
CnoxeHue,
BBIYHNTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
dopmyibl
COKpPAIICHHOTO
YMHOKEHHS.
Paznoxenue
MHOTOWJICHOB
Ha MHOXXUTEIIN

Ha MHOT'OYJIEH U MHOTOWJIEHA HA MHOTOWIEH, IPUMEHSATh
(opMyJibl KBaipaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcyuecTBIATH Pa3jioKeHINE MHOTOYWICHOB HA MHOXKUTEIH
IIyTEM BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHTEI,
IpUMEHEHUs (OPMYJIbI pa3HOCTH KBAJpPaToB, (popmy
COKpAILICHHOT'O YMHOKEHHS.

IIpumensiTh TpeobpazoBaHUE MHOTOWICHOB /ISl PEIICHUS
Pa3IMYHBIX 33]a4 U3 MaTeMaTUKU, CMEKHBIX ITPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTUS MATEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, lpaBuia
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHUM.
JInneliHO€E ypaBHEHME

Pemarp iMHEHOE ypaBHEHUE C OAHOM MIEPEMEHHOM,
NpUMEHss MPaBUJIA EPEX0JA OT UCXOAHOIO YPAaBHEHUS
K paBHOCHJILHOMY eMy 6oJiee mpoctoro Bujaa. [IpoBepsiTs,
SBIIAETCS JIM KOHKPETHOE YMCIIO KOPHEM YPaBHEHHS.
IoadupaTs NpuMepsbI ap YUCET, ABJISIIOIIUXCS PEIICHUEM
JIMHEMHOI'0 YPaBHEHMUS C JBYMS [IEPEMEHHBIMMU.
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C OJTHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEeHUU. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHUH.
JIunerHoe ypaBHEHUE
C IAByMA
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema AByx
JIMHEWHBIX YPaBHEHUN
C AByMs
MEPEMEHHBIMU

CTpouTth B KOOPAMHATHOHN MJIOCKOCTHU I'paUK JIMHEHHOTO
YpaBHEHHUS C ABYMS IIEPEMEHHBIMU; TOJB3YSICh TPadUKOM,
NPUBOJMTH IPUMEPBI PEUICHUS YPABHECHHUS.

Haxoaurh pemnenue CUCTEMbI JIBYX JIMHEMHBIX YPAaBHEHUN
C IBYMsI IEPEMEHHBIMH.

CocTraBJsiTh U pemiaTh ypaBHEHHUE WU CUCTEMY
YPaBHEHUH 110 YCIOBUIO 3aJ1a4, UHTEPIIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y NOJyYEHHBIN
pe3yabTaTt

Koopnaunate! u rpaduxmu.
DOyHKIMU

24

Koopannara Touku
Ha npsiMoit. UncinoBbie
MIPOMEXKYTKH.
Paccrosiane mexnay
JIBYMsI TOUKaMU
KOOPAMHATHOM
MPSIMOM.
[IpssmoyronbHas
CUCTEMA KOOPAUHAT
HAa IJIOCKOCTH.
[Tpumeps! rpadukoB,
3aJIaHHbBIX
dbopmymamu.

MN300paxkaTh HA KOOPAWMHATHON NPSIMOM TOUKH,
COOTBETCTBYIOIIME 3aIaHHBIM KOOPAUHATAM, JTy4H, OTPE3KH,
WHTEPBAJIbI; 3aMMCHIBATh UX HA aIreOpandeckoMm si3bIKe.
OTMeuyaTh B KOOPAUHATHOM NMJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH IPapUKH HECTOKHBIX
3aBUCUMOCTEH, 3aJJaHHbIX (hOPMYJIaMH, B TOM YHCJIE

C MMOMOIIBIO ITU(PPOBBIX JIAOOPATOPHIA.

IIpyMeHATH, H3yYaTh NMPEeUMYIIECTBA,
HHTEePHPeTHPOBATH I'paprueckuii cnocod MpeAcTaBICHUs
Y aHaJIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(GOPMAIIHIH.
OcBauBathb 1ousaTue GyHKIUU, OBJIAEBAThH
(YHKIITMOHATTEHON TEPMUHOIOTHUEH.

Pacno3naBarhp nuHeiHyto QyHKuoo Yy =Kkx + b,
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Urenue rpadukon
peabHBIX
3aBUCUMOCTEM.
[Tonsitue pyHKIMY.
['paduk GyHKIIUH.
CpoiicTBa QPyHKIUH.
Jluneiinas QyHKIM.

ONUCBIBATH €€ CBOMCTBA B 3aBUCHMOCTH OT 3HAYCHU

ko3 durmreHToB K u b.

Ctpouth rpadpuku muHeHHON QyHKINHU, GyHKIHHA Y = | X |,
HUcnoab3oBath nM(ppoBbIe pecypehl 11 IOCTPOEHUS
rpadukoB pyHKUIMN U U3yUEHUS] UX CBOMCTB.

IIpuBOINUTH IPUMEPHI IMHENHBIX 3aBUCUMOCTEN B pEAJIBHBIX
IIPOLIECCAX U SIBJICHUSAX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
['paduk byHKIIN
y=|x|
[ToBTOpeHue u 00600LIIEHNE 6 [ToBTOpEHME Bri0upaTh, IPUMEHATH OLIEHUBATH CIIOCOOBI CPDABHEHHUS
OCHOBHBIX ITOHATHUU YKCEeJI, BRIYUCICHU, TPeoOpa30BaHUull BHIPAXKECHHM,
1 METOJI0B Kypca pelIeHus YpaBHEHU M.
7 k1acca, 0000IIeHE OcyuecTBJISTH CAMOKOHTPOJIb BBITIOJIHSICMBIX JICHCTBUIA 1
3HAHUHN CaMOMPOBEPKY Pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHui,
ITOCTPOEHUH.
Pewmiars 3aga4u U3 peanbHOM )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUS JJIsI pEIIeCHUs 3a/1a4 U3 IPYTUx
IIPEIMETOB.
Pemath TekcTOBBIE 321244, CDABHHUBATD, BLIOUPAThH
CNocoObl pelIeHus 3aaun
OBHIEE KOJIMYECTBO 102
YACOBIIO ITPOTPAMME
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8 KIIACC

KBagpaTHbie KOpHU

u3 uncia. [loustue
00 HppanmoHaJIbHOM
yucie. JlecaTnunbie
IPUOIVHKEHUS
UPpALIMOHATIEHBIX
YUCEN.
JleNCTBUTEIbHBIC
yucia. CpaBHEHUE
JICNCTBUTEIBbHBIX
qrcell.

YpaBHEHHE BUIA

X2 = a.

CaoiicTBa
aprupMeTUIECKUX
KBaJpaTHbIX KOPHEH.
[IpeoGpa3zoBanue
YHUCIIOBBIX
BBIPAKCHU,
coJIepKaIInX
KBaJ[paTHbIE KOPHU

HaumenoBanue paznena |[KomnuectBo OcHoBHOE OcCHOBHBIE BUJIBI ICSITEIIBHOCTH 00YUYaIOITUXCS
(TemnI) Kypca 4acoB coJiepKaHue
Uwncna v BEIYUCICHHSL. 15 KBanpaTHbIit KOPCHB @opMyJIMPOBATH OMPe/IeSIeHIe KBAIPATHOTO KOPHS

U3 4Kclia, apu(MEeTHIECKOro KBaAPATHOTO KOPHSL.
IIpuMeHATH Onepaluio U3BJICYEHHS KBAIPATHOTO KOPHS
U3 YKCIIa, HCMOJb3YSl PYU HEOOXOJUMOCTH KAJIbKYJISITOP.
OueHuBaTh KBAIPATHBIE KOPHU LEIBIMU YHCIIAMU U
JECATUYHBIMH JIPOOSIMH.

CpaBHUBaTh M YHOPSAA0YMBATH PALIMOHATILHBIC U
VMppalrOHAIbHbBIC YUCIIA, 3aAIIMCAHHBIE C IIOMOIIBIO
KBaJpaTHBIX KOPHEM.

HcceaeaoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOUHBIE U
puOIMKEHHBIC KOpHU TIpH @ > 0.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEW, IIPOBOIS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIOJIb30BAHUEM KAJIBKYJISITOPA
(koMIIBIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEH; IPUMEHSTh UX JUIsl MPeoOpa30oBaHus BhIPAKESHUN.
BoInoJHATH IPeoOdpa3oBaHNsl BEIPAKECHUI, COAEPIKAIINX
KBaJIpaTHbIC KOPHU. BrIpaxkaTh nepeMeHHbIE

U3 TEOMETPUIECKUX U PU3HIECKUX (POPMYIL.

BbI4uc/IATh 3HAYEHHUS BBIPAXKEHNM, COJCPIKAIUX
KBaJpaTHbIE KOPHU, UCTIOJIb3YSI TPU HEOOXOIUMOCTHU
KQJIBKYJISTOP.
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Hcnonb30BaTh B X0/1€ PELICHUS 334a4 JIEMEHTapHbIE
Ipe/ICTaBICHUS, CBSI3aHHbIE C MPUOIMKCHHBIMH 3HAYCHUSIMU
BEJIMYUH.

3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS MATEMATUKU

Yuciia v BBIYUCICHUS.

CreneHs ¢ OCJIBIM

®opmyaHpoOBaThH OMpeesieHHe CTEIICHU C IETbIM

Crenens ¢ Heapm ITOKA3aTEIIEM. ITOKA3aTEIIEM.
IoKa3aresieM CranpapTHas 3anuCh IIpeacTaBiasiTh 3aUCH OOJIBIIUX U MAJIBIX YHCEIT
qUCIa. B cTaHAapTHOM BHjie. CpaBHMBATBH YKCIIa U BEJIMYUHBIL,
Pa3Mepbl 00beKTOB 3allMCaHHbIE C UCTI0JIb30BaHUEM creneHu 10.
OKpY’Karolero Mmupa Hcnonb30BaTh 3aIUCh YKCEN B CTAHIAPTHOM BUJIE
(OT BJIeMEHTapHBIX JUJISL BBIpAXKEHUS pa3MepPOB 00bEKTOB, JITUTEIHLHOCTH
HaCTHIL IIPOLECCOB B OKPY KAIOIIEM MHUPE.
110 KOCMUYECKHUX ®opMyIMPOBaTh, 3ANIMCHIBATH B CHMBOJINYECKOH hopMe
00BEKTOB), Y WUIJIIOCTPUPOBATH NPMMEPAMM CBOMCTBA CTETICHH
JUTUTENIBHOCTD C LEJIBbIM MOKA3aTENEM.
MIPOLIECCOB IIpuMeHsATH CBOMCTBA CTETICHU /JIs1 TPeoOpa30BaHUS
B OKpYKaromeM MUpPCE. BBIPAKECHUH, COJIEPKAIIUX CTEIIEHHU C LIEJIBIM ITIOKA3aTEJIEM.
CBoiicTBa cTEIICHU BobInoiHATH JeHCTBUS C YHCIaMU, 3alIMCAaHHBIMHA
C IICJIBIM TIOKA3aTelIeM | B CTaHJIapTHOM BuJE (YMHOXKEHUE, JIeJIeHEe, BO3BEICHUE
B CTEIICHb)
Anrebpanyeckue KBangpatubiii Pacno3naBaThb KBaJpaTHBII TPEXUICH, YCTAHABINBATD
BbIpaxeHus1. KBagpaTHbii TPEXUICH. BO3MOKHOCTbB €TI0 Pa3jI0KECHU HA MHOKHUTEIH.
TPEXUJIEH Paznoxxenue PackianbiBaTh HA MHOKHMTEIH KBaAPATHBIA TPEXUJIEH
KBaJpPaTHOTO C HEOTPHULIATEIbHBIM TUCKPUMHUHAHTOM
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TpEXWieHa
Ha MHOKHUTEJN

AnreOpanueckue
BBIPAXKCHHUSL.
Anrebpandeckas qpo0b

15

AnreOpanueckas
npo6b. Jlomyctumbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B aJireOpanyecKue
BBIPAKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKkou
npo6u. CokpaiiieHue
JpOOeH.

CnoxeHue,
BBIYHUTAHUE,
YMHO>KEHUE U JICTICHNE
anreopanvecKux
JIpOOeH.
[IpeobpazoBanue
BBIPAKEHUI,
COJIepIKaIIuX
anreopandecKue
Ipoou

3anuceiBaTh asireOpanyeckue Beipakenrs. Haxonurs
00J1acTh OnpeeNeHHs PAIlHOHAIBHOTO BBIPAXKCHHUS.
BbINOJIHATH YKCIIOBBIE OJCTAHOBKHA U BBIYMCJIATH
3HaY€HHE APOOH, B TOM YHCIIE C TOMOUIBIO KATBKYJISTOPA.
®opMyJIMPOBATh OCHOBHOE CBOWCTBO aJireOpandecKkon
JpoOU ¥ MPUMEHATH €T0 JJIs MpeoOpa3oBaHus IpoOei.
BbINOJHATH 1eiicTBHA C aIredpanyecKuMu ApoOsIMU.
[IpumensTh npeoOpa30BaHUsl BRIPAKEHUHN JJI PEIICHUS
3a/1a4. BeipaxkaTs nepemenHnsle u3 Gopmyd (GU3NIECKUX,
reOMETPUUYECKUX, OIUCHIBAIOIIUX OBITOBBIE CUTYAlIUH)
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YpaBHEHMS 1 HEPaBEHCTBA.
KBazpaTtHbie ypaBHEHUS

15

KBanpatHoe
ypaBHeHue. Henonnoe
KBaJpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3naBathb KBajpaTHbIC YpaBHECHUS.

3anncbiBaTh (POPMYJIYy KOPHEHN KBaJIpaTHOTO YPABHEHUS;
pelaTh KBaJApaTHbIe YPABHEHHUS — I1OJIHBIC U HETIOJIHBIE.
IIpoBoauTh NMpocTeHine UCCIACAOBAHUA KBAIPATHBIX
YPaBHCHUM.

Pemiats ypaBHeHMsl, CBOIAIIMECS K KBAPATHBIM,

C TIOMOIIIBIO MPE0OPa30BAHMUMN M 3aMEHOM MEPEMEHHOM.

Pewienue ypaBHenui, Habarwoaath M aHAJIU3HPOBATH CBSI3b MEXY KOPHSIMHU U
CBOJISALLUXCS K03 UIMEeHTaMH KBaJAPAaTHOTO YPABHEHHUS.
K KBaJIPATHBIM. ®opmympoBaTth TeopeMy Buera, a Takke 0OpaTHYyIO -
[Tpocreiime qpoOHO- | TEOpeMy, IPUMEHATH 3TH TEOPEMBI ISl pELICHMUS
panoHaIbHbIE 3a/1a4.
YpaBHEHHS. PemaTh TekcToOBBIE 3a1aUM AIreOpanuecKUM CIIOCOOOM:
Perienne TeKCTOBBIX MEPEXOIUTh OT CIIOBECHOU (DOPMYJIMPOBKHU YCIIOBHS 3a]]a4l
3aJlay C MOMOUIBIO K ajireOpanyeckoi MOJIeNU ITyTEM COCTaBJICHHs ypPaBHEHUS;
KBaJpaTHBIX pemaTh COCTaBJIEHHOE YPAaBHEHUE; UHTEPIPETUPOBATH
YpaBHEHUU pe3ybTar.
3HAKOMMTBCS ¢ HCTOPHUEI Pa3BUTHUS aIreOpsbl
YpaBHEHUS U HEPABEHCTBA. 13 JIuneiiHOE ypaBHEHHE PacnosnaBarth JTMHENHBIC YPAaBHEHHUS C IBYMs
Cucrembl ypaBHEHHI C IBYMsI IIEPEMEHHBIMU.

MepEMEHHBIMH, €T0
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHU
B II€JIBIX YHCJIAX.
Pemenue cucrem nByx
JIMHENHBIX YPaBHEHUN

CrtpouTh rpadku JIMHEWHBIX YPABHEHUH, B TOM YHCIIE
HCNOJIb3YH HU(POBBIE Pecypehl.

Pazinyarh napajienpHble U IEPECEKAIOIIMECS IPSIMbIE
10 UX YPABHEHUSIM.

Pemiarb cucTeMbl 1BYX JJMHEHWHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU ITOJCTAHOBKOM U CIIOKEHUEM.
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C AByMs
MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHUCTEM HEJITMHEHHBIX
YpaBHEHUM C ABYyMSI
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHHUS C IByMsI
MEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
ypaBHEHUM C IBYMs
MIEPEMEHHBIMU.
Perrenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemars npocrenmme CUCTEMBI, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SBISAETCS JTUHEHHBIM.

IIpuBoauTh rpapuyecKyr0 HHTEPNPETALUIO PEIICHUS
YPaBHEHUS C ABYMs IIEPEMEHHBIMU U CUCTEM YPABHEHUI
C ABYMs IIEPEMEHHBIMHU.

Pemath TekcTOBBIE 3a1a4H aITeOpanyECKUM CIIOCOOOM

YpaBHEHHUsI U HEPABEHCTBA.
Hepasencrtpa

12

Yucnossie
HEPABEHCTBA U UX
CBOMCTBA.
HepagseHnctBo ¢ ogHOM
MIEPEMEHHOM.
JIlunerinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHOU U UX
peuieaue. Cucrtemsl
JIMHENHBIX HEPABEHCTB

DopMyJIUPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOM MPSIMOM, I0KA3bIBATH
anreOpanvecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/JI€ PELICHUS 3a/1a4.
Pemiateb nuHeliHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh perieHrue HePaBeHCTBA HA YUCITIOBOM MPSIMOH.
PemaTh cuctembl TMHEIHBIX HEPABEHCTB, N300pakaTh
PEILICHUE CUCTEMBI HEPABEHCTB HA YKCIIOBOU NPSIMOU
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C OTHOW IEPEMEHHOU
U UX pELIEHUE.
N300paxxenue
pelIeHNs TMHEIHHOTO
HEpaBEHCTBA U UX
CUCTEM Ha YUCIIOBOI
IIPSMOU

QDyHKIUH. [Tonsitue hyHKUIUU. Hcnoan3oBath GyHKIMOHATIHLHYIO TEPMUHOJIOTHIO U
OCHOBHBIE MTOHSTHUS OO0uacTh onpeiesiecHus | CHMMBOJIMKY.
1 MHOYECTBO BoruuncjasaTs 3HaUeHus1 yHKIUN, 3a1aHHBIX (OpMyTIaMu
3HaYeHUHN (QYHKIUU. (pu HEOOXOAMMOCTHU UCIIOIB30BATH KAIBKYJIISTOD);
CrniocoObI 3a1aHus COCTABJIATH TA0HUIBI 3HAYEHUH QYHKIIUU.
GyHKIMiA. CtpouTh 1o ToukaM rpagpuku GyHKIIUHN.
I'padpuk pyHKIMN. OnuceIBaTh CBOMCTBA (QYHKIMH HA OCHOBE €&
CpoiicTBa (hyHKIHH, rpaduuecKoro npeacTaBICHUsI.
UX 0TOOpakeHue Hcnoab3oBaTh QyHKIIMOHATBEHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIHKY.
HccaenoBathb npuMepsl rpadMKoB, OTPAKAIOIIUX PEaTbHbIE
nporieccol U siBjieHust. [IpuBoAMTH MpUMepPBI TTPOIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMHM.
Hcnonb30BaTh KOMINIbIOTEPHBIE POTPAMMBbI
JUTSI TIOCTpOeHUs TpaduKoB PYHKITUI 1 U3YUCHUS KX CBOWCTB
OyHKIUH. UYUreHne 1 NoCTpOoeHUE HaxoanTs ¢ nomouibio rpadpuka GyHKIMKU 3HAYCHNUE OJTHOM

UucnoBbie PyHKIMH

rpadukoB QyHKIIHIA.
[Tpumeps! rpadukoB

13 paccMaTPUBAEMbIX BEJIMYMH 10 3HAYEHUIO IPYTOM.
B Hecn0KHBIX cllydasx BIPaxaTh (pOpMyJ10ii 3aBUCHMOCTH
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dynKumii,
OTpaXKAIOIIUX
pealIbHbIE IPOLECCHI.
OyHKIMH,
OTHCHIBAIOIINE
PSIMYIO U OOPaTHYIO
MIPONOPIUOHAIbHBIE
3aBUCUMOCTH, UX
rpaduku.

['padux pyHkIMH

y =X

OyHKIUU

y =x%y =x,
y=vxy=|x|
rpaduyueckoe perieHue
YPaBHEHUM U CUCTEM
YpaBHEHUU

MEXy BEJIMUNHAMMU.

OnucbIBaTh XapakTep N3MEHEHUS OHOU BEJINYNHBI

B 3aBUCUMOCTH OT U3MEHEHUS APYTOM.

Pacno3naBath Bubl n3yyaeMbix QyHkimil. [loka3piBaTh
CXEeMATHYECKH IT0J0)KEHNE HA KOOPAMHATHOMN IIIIOCKOCTH
rpadukoB GpyHkmmii Buga: y = X%,y =X,y =vVx,V = |x|.
HUcnoab3oBath GyHKIHOHAJIBHO-TPadHUECKHE
NpeACTABJIECHUS Ul PELICHNS U UCCIIE0BaHUs YPAaBHEHUN U
CUCTEM YPaBHECHUM.

IIpuMeHATH HU(PPOBBIE pecypcehl U1 TIOCTPOCHUS
rpa@ukoB QyHKIHIA

[ToBTOpEeHUE 1 06001ICHNE

IToBTOpEHUE
OCHOBHBIX ITOHSTHM U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HAHUU

Bri0upaTh, NPUMEHATH, OLIEHNBATH CIIOCOObI CPABHEHUS
YHCeJl, BBIYUCICHUH, TPeoOpa3oBaHui BbIpaXKEHUH, pellIeHUs
YPaBHECHHUHU.

OcyumecTBJIATH CAMOKOHTPOJIb BBINIOJHSIEMBIX IEMCTBUM U
CaMOTIPOBEPKY Pe3yJibTaTa BEIYUCICHHUM, TPEeoOpa30BaHUIA,
IIOCTPOCHUH.

Pemiars 3a1a4u U3 peajibHOM )KU3HHU, IPUMEHATDH
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MaTeMaTHYECKUE 3HAHWS JJIs pEIICHUS 3a7a4 U3 APYyTUX
MPEIMETOB.

Pemath TeKCTOBBIE 321241, CDABHUBATH, BLIOMPATH
CIOCO0BI PEIICHUS 3a/1a4n

OBIIEE KOJIMYECTBO
YACOBIIO [TPOI'PAMME

102
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9 KUIIACC

JleCTBUTEIbHBIC YHCTIa

UppalMOHAJILHBIC
YHCJIa, KOHCYHBIC U
OCCKOHEYHBIE
JECATUYHbBIC TPOOH.
MHOX€eCTBO
JIEUCTBUTEIHLHBIX
YHCEeJT,
JICCTBUTEIILHBIC
YHCiIa Kak
OCCKOHEYHBIE
JECATUYHbBIC TPOOH.
B3aumHo ogHO3HAYHOE
COOTBETCTBHUE MEKY
MHOKECTBOM
JIECTBUTEIBLHBIX
YHUCEI U MHOXKECTBOM
TOYEK KOOPAUHATHOU
IPSIMOM.

CpaBHeHue
JICUCTBUTEIIBHBIX YHCEI,
apudMeTUIECKHe

HanmenoBanue pazgena  |KommuecTso OcHoBHOE OCHOBHBIE BU/JIBI ICSITEIIBHOCTH 00YYarOIUXCA
(TemnI) Kypca 4acoB coJiepKaHue
Yuciia u BEIYACIEHUS. 9 PannonanbeHele uncna, | Pa3BuBaTh mpeacTaBJieHMs O YUCIaX: OT MHOKECTBA

HaTypaJIbHBIX YK CEN JJO MHOKECTBA ACHCTBUTEIBHBIX YUCET.
O3HAKOMUTBCSH C BO3MOXKHOCTBIO MPEICTABICHUS
JIEMCTBUTENHLHOI'O YHCJIa KaKk OECKOHEUYHOM JSCATUUHOMN
IpoOu, NPUMEHSTD JI€CITHYHbIE TPUOTMKEHUS
palMOHATIBHBIX U UPPALMOHAIBHBIX YUCEIL.

HN300paxkaThb 1eCTBUTEILHBIC YKCIIa TOYKAMU
KOOPAMHATHOM IIPSAMOM.

3anucbIBaTh, CPABHUBATH U YIIOPA0YUBATH
JICICTBUTEILHBIC YHCIIA.

BbInoHATH, coyeTast yCTHBIE U MUCbMEHHBIE TTPHUEMBI,
apudpMeTnvecKkue eiicTBUS C pAallMOHAIBHBIMU YUCIIAMU;
HAXO0JUTh 3HAUCHMS CTCIICHEH C LICJIBIMU ITIOKA3aTeISIMU U
KOPHEW; BBIYMCJIATH 3HAYEHHS YACIOBBIX BBIPAKECHUH.
[HosyyuTs nmpeacraBjaeHue 0 3HAYUMOCTH
JNEUCTBUTEBHBIX YUCEII B IPAKTUUECKOU ACATEIBHOCTH
YyeJIoBeKa.

AHAJIU3HUPOBATH U J1€J1ATh BBIBO/JbI O TOYHOCTH
IPUOIMKCHUS ICUCTBUTEILHOIO YK CIIA TIPH PEIIICHUN
3aj1a4.

OKpyIJATh JCUCTBUTEIIBHBIE YUCIIA, BBINOJHATH
NMPUKHUAKY PE3YJIbTaTa BEIYUCICHUM, OLEHKY 3HAUECHU I
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JICUCTBUS

C ICICTBUTEIbHBIMU
YHUCJIaMHU.
[TpubmmxeHHOoe
3HAUYCHHE BEJITMYMHBI,
TOYHOCTh
PUOIKEHUS.
OxpyriieHue yuced.
[Iprkuaka u oneHka

YHCJIOBBIX BBIPAXKECHUH.
3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS MaTEMaTUKA

pe3yJIbTaTOB
BBIUHCJICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuueliHO€E ypaBHEHUE. OcBaunBartb, 3al10MHHATh U IPUMEHATH rpauyeckue
YpaBHEHUS C OTHOM Pemenune ypaBHenui, METO/JbI IPU PELICHUHU YPABHEHUM, HEPABEHCTB U UX
IIEPEMEHHOU CBOJISALLIUXCSA CHCTEM.
K JINHEWHBIM. Pacno3naBats 11e51bie U JpoOHbBIC YpaBHEHUS.
KBanparnoe PemiaTs JiMHeHHbIE M KBAJAPAaTHbIC YPABHECHUS,
ypaBHeHue. Pemienue ypaBHEHHUS, CBOJISIINECS K HUM, TPOCTEHIINE IPpOOHO-
YPaBHEHUH, palMOHaJIbHbIC YPABHEHUS.
CBOJIAILINAXCA IIpeasiaraTsb BO3MOKHBIE CITOCOOBI PEIICHUS TEKCTOBBIX
K KBaJIPaTHBIM. 3a7a4, 00CYy:KIaTh UX U PelIaTh TEKCTOBBIC 3a]1a4n
bukBangpaTtHbie Pa3HBIMHU CITOCOOAMH.
YPaBHEHMUSL. 3HAKOMHUTBHCS C UCTOPHEH Pa3BUTUSA MAaTEMATUKHU
[Ipumeps! perrenus
YPaBHEHHUM TPEThEU

Y YETBEPTOU CTENEeHEN
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pasoKeHUEM

Ha MHO>KHTEIIH.
Pemenue npobHo-
paIMOHATILHBIX
YPaBHEHHU.

Pemrenne TeKCTOBBIX
3a/1a4 anreOpanyecKum
METOI0OM

YpaBHEHU 1 HEPABEHCTBA.
CucremMbl ypaBHEHUI

14

VYpaBHeHHE ¢ OByMs
MIEPEMEHHBIMU U €TI0
rpaduk.

Cucrema nByx
JIMHENHBIX YPaBHEHUN
C ABYMs
NIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHUI, OJTHO

13 KOTOPBIX JJUHEWHOE,
a Ipyroe — BTOpou
CTEIEHHU.
I'paduueckas
UHTEPIIPETALHS
CHUCTEMBbl YPaBHEHUU

C IByMsI IEPEMEHHBIMHU.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHSATH [IPUEMbI PEILICHUS] CHCTEMBI
JBYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMH U
CUCTEMBI JIByX YPaBHEHUI, B KOTOPHIX OJJHO YpPaBHEHUE HE
SBIISICTCS TMHEUHBIM.

Hcnoan3oBath GyHKIHOHATBHO-TpapUUYECKUE
NIPECTaBICHUS 171 pellieHUs M UCCJIe0OBAHMS YPaBHEHUN
U CHCTEM.

AHAJIM3MPOBATH TEKCThI 32124, pelIaTh UX
anredOpanvyeckuM cnocoOoOM: NMepexoauTh OT CIOBECHOU
(bOopMYJIMPOBKH YCIOBHUS 33J1a4H K aJreOpandecKoi MoJien
MyTEM COCTaBIICHUSI CHCTEMbI YPaBHEHHI;, peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHECHHIT; HHTEPNPETHPOBATH
pe3yJibTar.

3HAKOMMTBCS ¢ MCTOPUEI Pa3BUTHUSI MATEMATUKH
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3aJ1a4 aJIreOpandecKum
crtrocooom

YpaBHEHNU U HEPABEHCTBA. 16 Yucnossle Yurarh, 32alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaseHnctBa HEpaBEHCTBA U UX HEPABEHCTBA; UCII0JIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BbInoJHATH IPe0Opa30BaHNs HEPABEHCTB, HCII0JIb30BATH
JIuneiinbie JUI IpeoOpa30BaHUs CBOMCTBA YNCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBaTh JIMHEWHbBIE U KBaJJPATHBIE HEPABEHCTBA.
C OJTHOM IIEPEMEHHOU PemaTp MHENHbIE HEPABEHCTBA, CUCTEMBI JIMHENHBIX
U UX pELICHHUE. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIIUX
Cucrembl TMHERHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJHOU NOJIyYEHHBIE PEILICHHUS.
NEPEMEHHON U UX MN300paxaTth pelicHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peLIeHue. Ha YUCJIOBOM NPSIMOH, 3aUCHIBATH PEIICHUE C TTOMOIIIBIO
KBaapatHeie CHUMBOJIOB.
HEPABEHCTBA U UX PemaTe KBaipaTHbIE HEPABEHCTBA, UCIIOJIB3Y S
peuieHue. rpaduyeckue npeacTaBICHuUS.
['paduueckas OcBauBaTh ¥ IPUMEHATH HEPABEHCTBA TP PEILICHUH
UHTEpIIpEeTALHS pa3IMYHBIX 33]1a4, B TOM YHUCJIE€ TPAKTHKO-
HEPABEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
EPEMEHHBIMU
OyHKINN 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (DYHKIIMIA;

byHKHA, €€ rpaduK u
cBoricTBa. [Tapaboa,
KOOPIMHATHI BEPIITHBI
1apaboJibl, OCh

WITIOCTPHUPOBATH CXeMATHYECKH, 00bSACHATH
pacnoioKeHUe Ha KOOPAUHATHOM MJIOCKOCTH TpaduKOB

dyukumii Buma:y = kx,y = kx+ b,y =",y = X,
X
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CUMMETPUH 1MapadoIbl.

I'paduku pyHKIMIA:
y =kx,
y = kx +b,
K
y=_
X
y =,
y =%,
y = Vx,
y = |x|

y =x3, ¥y =+x, y = | x| B 3aBHCHMOCTH OT 3HaUYCHHMI
K03((PUIIMEHTOB; ONMKCHIBATH X CBOMCTBA.
Pacno3HaBaTh KBaJpaTUIHYIO (PYHKIIHIO IO opMyJIe.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peajbHOU KU3HU, PU3UKH, TEOMETPUHU.

BoisiBasiTh 1 060011aTh 0COOEHHOCTH TpaduKa
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx + c.

CrpouTh M M300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIPAaTUYHBIX (DYHKIINI, 3aJaHHBIX (OpMYJIaMH BUA
y=axi,y=ax?+qg,y=a(x+p)?,y=ax’ +bx +c.
AHAJIM3MPOBATH M MPHUMEHATH CBOMCTBA M3yYECHHBIX
(GYHKIUI 1715 UX TOCTPOEHUS, B TOM YHCJIE C TOMOIIBIO
U (POBBIX PECYPCOB

YucioBbie
OCJIEJIOBATEILHOCTH

15

ITonsTHE YKCTIOBOM
MOCJIe/IOBATEIILHOCTH.
3aganue
M10CJIEIOBATEIILHOCTH
PEKYPPEHTHOU
dbopmyoii u

dbopmyIioii N-ro ujieHa.

Apubdmernueckas u
reOMeTpHUYECKast
IIPOTPECCHUM.
@opMyIbl N-TO YieHa
apupMeTHIECKON 1
F€OMETPUYECKON

OcBauBaTh U NPUMEHATH WHJIEKCHBIC 0003HAYCHNS,
CTPOUTH peuyeBble BbICKA3bIBAHMS C MCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHATHEM
MOCJIeIOBATEIHHOCTH.

AHaauzupoBaTh QopMyIry N-ro yieHa
TIOCIIEI0BATEIHHOCTH WIIH PEKYPPEHTHYIO GOpMYITy

U BBIYUCJIATH YICHBI TOCTEA0BATEIILHOCTEH, 3aTaHHBIX
3TUMU (HOpMyJIaMHU.

YcTranaBauBaTh 3aKOHOMEPHOCTb B TOCTPOCHUU
NOCIIEI0BATEIbHOCTH, €CIIM BHITUCAHBI ITEPBbIE HECKOIBKO
€€ WICHOB.

Pacno3HaBaTh apu(pMETHUYECKYIO U TEOMETPUUECKYTO
IPOrPECCHUHU MPHU PA3HBIX CIIOCO0AX 3aaHUsl.
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IIPOTPECCHI, CyMMBI
MEPBBIX N YJICHOB.
N3o0paxeHue 4ieHoB
apupMeTHIeCcKOi 1
TEOMETPUYECKOU
IPOrPECCUl TOUKAMU
Ha KOOPAWHATHOU
TJTOCKOCTH.
JIuHeHbIN 1
AKCIIOHEHIIUAJIbHBIN
pOCT.

CI1oXHbIE MPOLICHTBI

PemaTsp 3a1auu ¢ ucnosib3oBanueM (Hopmyi N-ro yjieHa
apu(PMETUYECKON U TEOMETPUUYECKON MPOTPECCUI, CyMMBI
NIEPBBIX N YJIEHOB.

H300pakaTh 4ieHBI TOCIEN0BATEIBHOCTH TOUKAMHU

Ha KOOPJAUHATHOM IJIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NPOLECCOB U SIBJICHU I

U3 peajbHOM KU3HU, MILTIOCTPUPYIOIINE U3MEHEHHE

B apU(PMETUUECKOI MPOrpeccru, B TeOMETPUIECKOM
IPOrpECCHU; U300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTe 3aga4um, CBSI3aHHBIE C YHCIOBBIMU
II0CJIEOBATEIBHOCTSIMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HH C UCTIOJIB30BaHUEM LIU(PPOBBIX TEXHOJIOTHIA
(9MIEKTPOHHBIX TAOIHIL, TPa)UUECKOTO KANBKYJISATOPA U T.11.).
PemaTp 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHUCIIE
3a/1a4y U3 peajbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KaJIbKYJIATOPA).

3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS MAaTEMaTUKN

[ToBTOpEeHME, 0600IICHME,
cUCTEMAaTH3alig 3HAHUM

18

Yucaau
BbIUMCJICHUS (3aITUCh,
CpaBHEHUE, JIEUCTBUSA
C JICCTBUTEIbHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILLIEHUS,
IPOMNOPLIUY;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJIMHOKECTBO,
orepaluy HaJl MHOKECTBAMHU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a7a4 U3 APYTUX
y4eOHBIX MPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE
AeHCTBHSA, CBA3AHHbIE ¢ YUCJIAMHU: HATYpPaJIbHOE YHCIIO,
IIPOCTOE U COCTABHOE YMCIIA, AEIMMOCTh HAaTypalbHbIX
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OKpYTJICHHUE,
MpUOIMKEHHE,
OLICHKA; pELICHHUE
TEKCTOBBIX 3a7a4

Yyucell, MPU3HAKU JETUMOCTH, LIEJIO€ YUCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAsSI U JeCSITUYHAs APOOU, CTAHJAPTHBIN BHU]I
yucia, apupMeTUYeCKUil KBaJIpaTHbIA KOPEHb.
BbinoiHATH A€l CTBUSA, CPABHUBATH U YIIOPSA0YUBATH

apuPpMETHIECKUM quclia, IPEACTABIATh YKUCIa Ha KOOPAMHATHON MPSIMOH,
crocoOom) OKpPYIJISATh YHCJIA; BBIIOJHATH NPUKHIKY U OLEHKY
pe3ynbTaTa BEIYMCICHUM.
Pemath TekcTOBBIE 321241 apU(PMETUUECKUM CIIOCOOOM.
PemaTh npakTH4YecKue 3a1a4M, COICpXKAIINE TPOLIEHTHI,
JI0JIM, YaCTH, BBIPAXKAFOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsSI — PACCTOSHUE, [IEHA — KOJIMYECTBO — CTOUMOCTB,
00BbEM pabOThl — BpeMsl — MTPOU3BOAUTEIBLHOCTD TPY/A.
Pa30oupare peanbHble )KU3HEHHBIE CUTYALUH,
(popMyIMpPOBaTh UX Ha A3BIKE MATEMATUKH,
HAXOJAUTh pEUICHUE, IPUMEHS MATEMaTUYECKUH arapar,
HHTEPNPETHPOBATH PE3YJIbTAT
AJiredpanyeckue OnepupoBathb NOHATUSIMH: CTEIIEHD C LENBIM
BbIpasKeHU nokasareiyieM, apu(MeTHUEeCKUI KBaJApaTHbIN KOPEHD,
(mpeoOpa3oBaHUe MHOTOWIEH, ajnre0pandeckas Jpo0b, TOKICCTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE 1€iCTBUSL: BHIIOJHITH PACUCTHI
BBIpAYKEHUM, o ¢popMyam, npeoOpa3oBbIBATH LIEJbIE, JPOOHO-
JOIyCTUMBbIE palMOHaNbHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHU) peann30BbIBaTh PA3I0KEHHE MHOTOWIEHA HA MHOYKUTEH,

B TOM YHCJI€ C UCTIOB30BaHHEM (OPMYIT PA3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U Pa3HOCTH; HAXOJIUTh
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JIOITyCTUMBbIE 3HAYEHUS IEPEMEHHBIX JJIs1 TPOOHO-
palMOHAIBHBIX BBIPAKEHUM, KOPHEH.

MopaeanpoBaTh ¢ IOMOILBIO (OPMYJT peasIbHbIE IPOLIECCHI
U SIBJICHMSI

DOyHKIUA
(mocTpoeHue,
CBOMCTBA W3YUYEHHBIX
yHKIMH;
rpaguueckoe pereHue
YPaBHEHHU U UX
CUCTEM)

OnepupoBatb NOHATHAMU: QyHKIIUA, TpaduK QYyHKIINH,
HYJIM QYHKIIUH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH BO3paCTaHuUsl, yObIBaHU S, HAUOOJIbIIIEE U
HauMeEHbIIIee 3HAaUCHUSI (PYHKIIUU.

AHAJIU3MPOBATh, CPABHUBATD, 00CYK/1AaTh CBOKCTBA
(yHKUHNA, CTPOUTB UX IpapuKH.

OnepupoBaTh NOHATHAMU: MIPSMAs TPOMOPLIMOHATILHOCT,
oOpaTHasi MPOMOPIIMOHATBHOCTh, IMHEHHAsT QYHKITHUS,
KBajipaTuyHas QyHkims, napadoia, rurnepoona.
HUcnoab3oBath rpadukM 111 ONPEAECICHUS CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEH, JIJIsl pEIICHUS 3a]1a4 U3 APYTHUX
y4eOHBIX MPEIMETOB U pEaTbHOM KU3HH; MOEJIMPOBATH

C MOMOIIBIO rpaUKOB peasIbHbIC TIPOLIECCHI U SIBJICHUS.
Beipaxkars popMy1aMu 3aBUCUMOCTH MEXAY BEIMUYNHAMU

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102
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OEJIEPAJIBHASA PABOYASA IPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

IHHOACHUTEJIBHAS 3AITMCKA

['eoMeTpust Kak OMH U3 OCHOBHBIX PA3/EJIOB MIKOJIBHON MaTEMAaTUKH, UMEIOIIUN
CBOCH IENbI0 00ECTeUnTh M3YYCHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOIICHUHN U
B3aMMHOE€ pACIIOJIOKEHUE, ONMUPACTCA Ha JIOTMYECKYIO, JOKA3aTEIbHYIO JIMHHUIO.
[leHHOCTh H3y4YE€HUS] TEOMETPUM HA YPOBHE OCHOBHOIO 0OIlEro 00pa3oBaHUs
3aKJIIOYACTCS B TOM, UTO OOYyYalOIIMWCS YYUTCS MPOBOJUTH JOKa3aTeIbHBIC
pacCyXJIeHusl, CTPOUTH JIOTUYECKUE YMO3aKJIIOUECHUs, JOKA3bIBATh HUCTUHHBIC
YTBEPAKICHUS U CTPOUTH KOHTPIIPUMEPBHI K JIOKHBIM, IPOBOJIUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIWYATh CBOWCTBA OT IMPHU3HAKOB, (HOPMYJIUPOBATH OOpATHHIC
YTBEPKJICHHUS.

BTopoii 1I€HHOCTBIO HU3YUYEHHSI TEOMETPUHU SIBISETCS HCIOJIL30BaHUE €€ Kak
WHCTPYMEHTA MpPU PEHICHHWM KaK MaTeMaTUYECKHUX, TaK M TMPAKTUYECKUX 3aj]ady,
BCTPEUAIONIUXCS B peaabHON Ku3HU. OOydaronuiics MOJDKEH HAyUYUThCS OMPEAC/IUTh
reoMeTpu4ecKkyto (GuUrypy, Omnucarh CJIOBaMU JAHHBIA UYEPTCK WU PUCYHOK, HAUTH
TUIOMIAAb 3€MEJIBHOTO YYacTKa, pacCyuTaTh HEOOXOIUMYIO JJIMHY OINTOBOJIOKOHHOTO
kabenst winM TpeOyemble pa3Mephbl Tapaxka Ijisi aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIMTENIbHAS JMHUSA B HU3y4YeHHH reomerpuu. llpum pemeHun 3agad
IPAKTUYECKOTO XapakTepa OOyYaroIIMICS YYUTCS CTPOUTh MaTEMaTUYECKUE MOJENU
peanbHbIX )KU3HEHHBIX CUTYallUid, MPOBOAUTH BBIYMCICHUS U OLICHUBATH a/ICKBATHOCTD
IIOJIy4YEHHOI'O pE3yJIbTara.

KpaiilHe BaXHO TOAYEPKUBATH CBS3M TEOMETPUM C JAPYTHUMH Y4YEOHBIMU
npeaMeTaMy, MOTUBUPOBAThH HCIIOJIL30BaTh OMpPEACICHUSI reoMeTpuyeckux Guryp u
MOHATUM, TEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHUN B (DU3UKE U TEXHUKE.
OTu CcBsI3W Haubojee spko BUIHBI B Temax «Bektopb», «TpuroHomerpudeckue
cooTHolIeHus», «Metos koopauHat» u «Teopema ITudaropay.

VYuebnsiii kypc «['eoMeTpus» BKIIOYACT CICAYIONINE OCHOBHBIC pa3Jeibl
conepxanusi: «['eomerpuyeckue GUTYphI U UX CBOMCTBAY, «3MepeHne reoMeTpUIeCKuxX
BEIIMYUHY», «Jl€KapTOBBl KOOPAMHATBHI HA IUIOCKOCTW», «Bektope», «/IBHkKeHUs
miockocTiy, «IIpeobpazoBaHust OTO0MS.

OO1iee 4YMCIO YacoB, PEKOMEHIOBAaHHBIX I H3Y4YeHHs Y4eOHOro Kypca
«I"'eometrpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Helel0), B 8 Kiacce —

68 yacoB (2 Jaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).
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COIEPKXAHUE OBYYEHMUAA
7 KIIACC

Havanbaeie nonsatus reomerpun. Touka, mpsmasi, OTpE30K, Jyd. YToil. Buasl yrios.
Beprukanbuble U cMexHbIE yriabl. buccekrpuca yria. JIomMaHas, MHOIOYyIrOJIbHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

CumMmerpuuHnble ¢urypsl. OCHOBHBIE CBOMCTBa 0ceBOM cuMMeTpuu. lIpumepsl
CUMMETPHH B OKPYKAIOILEM MUPE.

OCHOBHBIE IOCTPOEHHUS C IOMOILBIO UPKYJIA U TUHEHKH. TpeyroyibHUK. BeicoTa,
MeanaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUI TPEYTrOJIbHUKU. HepaBeHCTBO TpeyroybHUKA.

CBolicTBa U NMPU3HAKU PaBHOOEAPEHHOro TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CBOMCTBA U NIPU3HAKKU IApPAJUIENBHBIX NpAMBIX. CymMMa YTIJOB TPEYTOJbHUKA.
Breninue yrisl TpeyrojibHHKA.

[IpsMoyrosibHbI  TpeyrodpHUK.  CBOMCTBO  MEIHMAaHBl  IPSIMOYIOJIBHOTO
TPEYrOJIbHUKA, INPOBEACHHOW K runoteHyse. [Ipu3Hakum paBeHCTBAa MNPSAMOYTOJBHBIX
TPEYTOJIBHUKOB. [[pAMOYTOIBHBIN TPEYTOIBHUK C YIioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopemMa 0 OOJIbIIIEM YTJIe ¥ OOJIBINEH CTOpOHE TpeyroyibHuKA. [leprenaukysip
Y HaKJIOHHasl.

['eomeTpuueckoe MecTo To4YeK. buccekrpuca yriia u cepeAMHHBIN NEPIICHAUKY ISP
K OTPE3Ky KaK T€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTh M KpYT, XOpJa U AMAMETpP, UX CBOMCTBA. B3anMmHOE pacrionokeHnue
OKpYKHOCTH M mnpsmoil. KacatenbHas M cekymias K OKpPYXHOCTH. OKpy»KHOCTb,
BIIMCaHHasA B yroJl. BnucanHas U onucaHHast OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYetsipexyronpauku. [lapamienorpamm, ero npusHaku U cBoWcTBa. YacTHbIe
Cly4yau napajijiesiorpaMMoB (ITPSIMOYTOJILHUK, pOMO, KBaJIpat), UX MPU3HAKUA U CBOMCTBA.
Tpanenus, paBHOOOKas Tparmenws, e CBOWCTBA U Tpu3Haku. [IpsMoyrosbHast Tpanenus.

Meron yasoenust Menuansl. Llentpanbaas cummerpus. Teopema @aneca u reopema
O MPOIMOPIUOHATBHBIX OTPE3KAX.

CpenHue IMHUYU TpEeyroyibHUKA U Tpanenuu. LleHTp Macc TpeyroabHUKa.

[Tomobue TpeyroiapbHUKOB, Kodpdumuent nomodus. IlpuzHaku momOOUS
TpeyroJibHUKOB. [IpuMeHenne noao0us npu peieHuy MpakTUYECKUX 3a/1ay.

CpoiictBa momaned reomerpudyeckux ¢uryp. Dopmynsl a8 IUIOMIAAU
TPEYroJIbHUKa, NapajuiesiorpaMma, pomoda u Tpaneuud. OTHOUIEHHE IUIOLIAAEH
mOoJ00HBIX (UTYP.

Breluncnenne 1miomane TPEeyroJbHUKOB M MHOTOYTOJBHHMKOB Ha KJIETYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenwe Teopembl Iludaropa mnpu pemieHUU
MPAKTUYECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHI€HC OCTPOro yIJla MPsSMOYIOJbHOIO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECCTBO. TpUTrOHOMETpUYECKHE (PYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrnincanHble W LEHTpaJbHBIE YIVIBL, YIOJI MEXKAY KacaTelIbHOM W XOPAOU. YTIIbl
MEK]Ty XOp/IaMH U CEKYIIMMHU. BrimcaHHbIe 1 ONTMCaHHbIC YETHIPEXYTOJIbHUKU. B3auMHoe
pacrnoioxkeHue JByX OkpyxHoctei. Kacanuwe okpyxkHocten. OOmme kacaTelbHbIE K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB ot 0 no 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXk1eCTBO. DOPMYJIbI IPUBEACHUS.

Pemenue TtpeyronbHUKOB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. PenieHue
MPaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanue nogodus. [Togodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 IMPOU3BENECHUU OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUM OTPE3KOB
CEKyUIUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOyJib) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalluu
HaJ BeKTopamH. Pa3noxkeHue BEKTOpa MO [JBYM HEKOJUIMHEAPHBIM BEKTOpPAM.
Koopaunater Bektopa. CkansipHoe  HPOU3BEAEHUE  BEKTOPOB,  MNPHUMEHEHHE
JUISl HAXOKJICHUS JJIMH U YTJIOB.

JlekapTOBBl KOOpAWHATHI HA IUIOCKOCTH. YPABHEHHSI IIPSAMOM M OKPYKHOCTH
B KOOpAMHATaX, MNEPECEYEHUE OKPYKHOCTEH U MPSAMBIX. METOJl KOOpPAWMHAT U €ro
MIPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. JlJTMHA OKPYKHOCTU. [ panycHas v paguanHas Mmepa
yTJia, BBIYUCIEHUE JUIMH AYT OKpYy>kHOCTeH. [Inomane kpyra, cekropa, CErMeHTa.

JIBI>KEHUST TIJIOCKOCTH W BHYTPEHHHUE CUMMETpuu Guryp (dJIeMeHTapHbIe
npencrasiienns). [lapamensublii nepenoc. [ToBopor.

HPEIMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pE3yJbTaTBl OCBOSHHUS IPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 7 Kjacce:

Pacno3HaBaTh M3ydeHHbIE T€OMETPUUECKHE (PUTYpbI, ONMPENEIsITh MX B3aUMHOE
pacmoyio)KeHHe, HU300pakaTh TEOMETPUYECKHE (PUTYPBI, BBIMOJIHATH  UYEPTEKH
0 YCJIOBHUIO 3ajauyd. M3mepsATh JIMHEWHBbIE M YIJOBbIE BEIWYMHBI. Pemars 3amaumn
Ha BBIYUCJICHUE JJIUH OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOyro OLEHKY JIMHEMHBIX U YTJIOBBIX BEJIMYMH MPEIIMETOB B PEalbHOM
KU3HU, DPa3MEpPOB TMPUPOIHBIX OO0BEKTOB. Paznmuuyath pasMepsl 3THX OOBEKTOB
10 HOPAJIKY BEIUYUHBI.
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CTpouTb 4EpTEKH K TEOMETPUUYECKUM 3a]]a4aM.

[Tonp30BaThCA IPU3HAKAMH PAaBEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh IPU3HAKUA U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a]1a4.

[IpoBONTE JIOTMYECKUE PACCYXKACHUS C HCHOJB30BAHHEM TI'€OMETPUUYECKUX
TEOPEM.

[Tomp30BaTbCd  NpPU3HAKAMH  PABEHCTBA  IMPAMOYTOJBHBIX  TPEYTOJbHHUKOB,
CBOMCTBOM MeEJHMaHbl, MPOBEACHHON K THUIOTEHY3€ MPSIMOYTOJBHOTO TpPEYroJbHUKA,
B PELICHUH T'€OMETPUYECKUX 3a/1a4.

Onpenensats MapayICIBHOCTh TPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE OOpa3yeT
¢ HuUMHM cekymas. Onpenenars napamulebHOCTh MPSMBIX C TOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NMPSMOM O TOYEK APYTOU MPSAMOM.

Pemiats 3aaun Ha kjeTyaToit Oymare.

[IpoBOIUTH BHIYMCIICHUS U HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUEHHUS YTJIOB

B FEOMETPUYECKHUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX IMPU TEPECEUECHUH  JIBYX
MapaJUICIbHBIX MPSAMBIX CEKYIIEH. Pemarh mpakTHuecKre 3a1auu Ha HaXOXKJICHUE YTJIOB.

Brnagers MOHATHEM TEOMETPUYECKOIO MECTa TOUYEK. YMETh ONPEACISTh
OHMCCEKTPUCY yIJIa U CEPEIMHHBIN MEPIEHANKYIISIP K OTPE3KY KaK FT€OMETPUUYECKUE MECTa
TOYEK.

@opMynUpOBaTh ONPEACICHUS OKPY>KHOCTH W Kpyra, XOpAbl W JHaMETpa
OKPYXXHOCTH, TOJIb30BaTbCSl MX CBOMCTBAMHU. YMEThb IIPUMEHITH 3TH CBOMCTBA
IIPY PELLICHUU 3a1a4.

Brnagets noHATHEM ONIMCAHHOM OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ meHtp. Ilomp3oBarbecs paktamMu O TOM, YTO OMCCEKTPUCHI YTIOB TPEYTOJIbHUKA
MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC NEPIICHINKYIISIPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Brnagete mnoHsATHEM KacaTelbHOM K OKPY>XHOCTH, TIOJIb30BaThCS TEOPEMOM
0 NEPIECHANKYJIIPHOCTH KacaTEeIbHOU U paJinyca, IPOBEICHHOTO K TOYKE KacaHHs.

[Tonp30BaThCAd MPOCTEHUIIMMU T€OMETPUYECKMMU HEPABEHCTBAMH, MOHUMATh HX
IIPAKTUYECKUU CMBICI.

[IpoBOIUTE OCHOBHBIE TE€OMETPUUYECKHUE IOCTPOCHHUSI C IOMOIIBI0 LUPKYIS H
JIMHEVIKH.

[IpenMeTHbIE pe3yibTaTHl OCBOCHUS MPOTPAMMBI yUE€OHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

Pacrio3HaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, I10J1b30BaThCS
MX CBOMCTBAMHU IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUKH MEPECEUEHUsT MEANAH TPEYTOJIbHHUKA (LIEHTPa Macc)
B PEILLICHNH 3a/a4.

Bianers noHATHEM CpEIHEW JMHUMA TPEYTOJbHUKA W TPAINlCLUH, IPUMEHSTh UX
CBOMCTBA IIPU PELICHUHU T€OMETpUUECKuX 3a1ad. Ilonb3oBarscs Teopemont Paneca
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U TEOpEMOM O NPONOPLUUOHAIBHBIX OTpPE3KaX, MPUMEHATh HUX Uil PElICHUs
MPaKTUYECKUX 3a]1a4.

[TpuMeHATh NpU3HAKK TOJO00US TPEYrOoJbHUKOB B PEIIEHUU TI'E€OMETPUUECKUX
3ajau.

[Tonb3oBatbess  Teopemoit  Iludaropa st  peleHHss TEOMETPUYECKHX U
OpakTHYecKuX 3aaad. CTpOUTh MAaTeMAaTUYECKYH0 MOJENb B IMPAaKTUUYECKHX 3ajaydax,
CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JIIHBI.

Bnanets NOHATUSIMU CHHYCa, KOCHHYCA U TAHT'€HCA OCTPOTO yIila IPSIMOYTOJIBHOTO
TpeyroubHUKa. [10J1630BaThCS A TUMU NOHATUAMU AJIA PELICHUS MPAKTUYECKUX 3a7a4.

Bbruncnsate (pa3avuHbIMM CHOCOOAMM) IUIOINAJh TPEYTOJbHUKA M IUIOLIAIU
MHOTOYTOJIbHBIX (PUTYyp (MOJB3YSICh, TJI€ HEOOXOAUMO, KAJIbKYJISITOpoM). IIpuMeHsTh
MOJIyYEHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

BiageTe MOHATHUAMM BIMCAHHOTIO M LEHTPAJIBHOIO YIVIA, UCHOJIB30BATh TEOPEMBI
O BIIMCAHHBIX yIJIaX, yIrilaXx MEXIy XOopAaMH (CEeKYLIMMH) U yIJie MeX1y KacaTelbHOU U
XOpAOM IPU PEIICHUN T€OMETPUUECKUX 3aay.

BrmageTte MNOHATHEM ONMCAaHHOIO YETBIPEXYTOJIBHHMKA, IIPUMEHATh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMEHSTh MOy4YEHHBIE 3HAaHUS HA NIPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIH
JUIsL  337a4  peajbHOM KU3HM W TMPOBOAWTH COOTBETCTBYIOIIME BBIYMCIICHHUS
C TPUMEHEHHEM TOAOOUS U TPUTOHOMETpUH (TOJB3YACh, TIl€ HEO0OXOIUMO,
KaJIbKYJIITOPOM).

[IpenMeTHbIe pe3yabTaThl OCBOEHUS MPOTPaMMbl Yy4EeOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMHU OCTPBIX YIJIOB, HAXOJUTh C UX MOMOUIbIO
pa3MyHbIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYroJbHUKA («pEeleHrue MNPSIMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxoauTe (C NOMOILIBIO  KaNbKYJATOpa) JJIMHBI U YIJbl
JUTS HeTaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaThcs (QopMysiaMH MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM  JUJII  HAXOXJEHUS COOTHOLIEHWH MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB W KOCHHYCOB JUIsl HAXOXIACHUS Pa3IU4YHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIeHHE TPEYrOJbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
r€OMETPUYECKHX 3a]aY.

Bnagers moHATHSMU TpeoOpa3oBaHUsl MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Quryp. [lonb3zoBaThcs CBOMCTBAMU MOI00MS MPOU3BOIBHBIX (UTYDP, YMETh
BBIUUCTISATH JUIMHBI M HAXOUTH YTl y TOJ00HBIX Quryp. [IpuMensaTs cBolicTBa mogo0ust
B MPaKTHYECKHX 3aJadax. YMeTb MPUBOJUTH NPUMEPHl MOAOOHBIX  (uryp
B OKpY aroIleM MUpE.

[Tonb30BaTbCss TEOpeMamMu O MPOU3BEACHUM OTPE3KOB XOpJ, O MNPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeIbHOM.
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[Tonb30BaThCsl BEKTOpamMH, MOHUMATh UX T€OMETPUUECKUN U (PU3MUECKUN CMBICI,
OPUMEHATh HMX B PEIIEHUH TIEeOMETPUYECKMX M (u3nueckux 3anad. IIpumeHars
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB JIJIsl HAXOKICHUS JITMH U YTJIOB.

[Tonb30BaThCs METOAOM KOOPJAMHAT Ha IJIOCKOCTH, IPUMEHATH €r0 B PELICHUU
reOMETPUUYECKUX U MTPAKTUYECKUX 3ajau.

Bnanets NOHATHSMH NMPABUIIBHOIO MHOTOYTOJIBHHMKA, JITTMHBI OKPY’KHOCTH, JJIMHBI
IYyTd OKPY>KHOCTH U PaJMaHHON Mephl YIJIa, YMETh BBIYUCIATH IJIOMIAb Kpyra U €ro
yacteil. [[puMeHsTh MOJy4YeHHbIE YMEHHUS B IPAKTUYECKUX 33/1a4ax.

Haxoauts ocu (M1 HUEHTPbI) CUMMETPUN QUTYD, TPUMEHSATH JBUKEHUS IIJIOCKOCTH
B IIPOCTEUIINX CITy4asiX.

[IpuMeHsTh NOTyYEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJEIH
JUIsL  3a7ad  pEaNbHOM JKU3HM W NPOBOAUTH COOTBETCTBYIOIIME  BBIYMCIICHHUS
C TMPUMEHEHHWEM TOJO0OMS W TPUTOHOMETPUYECKUX (YyHKIMI (IOJIB3YsCh, TJE
HEOO0XOAMMO, KaJIbKYyJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HanmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BU/IBI IEATENBHOCTH 00yYaIOLINXCS
(Temel) Kypca 4acoB COJICpIKAHUE
IIpocreitmme 14 [Ipocreitmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHHUS.
reoMeTpuyecKre (pUrypsl u reOMETPHUYECKHE Pacno3naBaTth H3yyeHHbIE T€OMETPUUYECKUE (PUTYPBI,
UX CcBOMcTBa. M3MepeHue OOBEKTBHI. ONpeAeJsATh X B3aUMHOE PaCIIOI0KEHNE, BHINOJIHATD
r€OMETPUYECKHUX BEIUYHH MHOroyrojpHUK, YEepTEK MO YCIOBUIO 33]1a4H.
JIOMaHasl. IIpoBoaMTH POCTENIINE TOCTPOCHHUS C TOMOILBIO HUPKYJIS
CmexHbIE U Y JIMHEUKHU.
BEPTUKAIbHBIEC YTJIbL. N3mepaTh TMHEIHBIE U YTIIOBBIE BEJTMYUHBI FTEOMETPUYECKHUX
Pabora U IPAKTUYECKUX OOBEKTOB.
C IPOCTEUILINMH OmnpenessiTh «Ha rjaa3» pa3Mepbl peasibHbIX 00BEKTOB,
yepTeKamH. NPOBOAUTH IPyOYIO OLIEHKY X Pa3MEPOB.
H3mepenue nuHeHbIX | Pemathb 3a1a4u Ha BEIYKMCIICHUE IJTMH OTPE3KOB U BEJIMYMH

Y YTJIOBBIX BEJINYMH,
BBIYMCIICHUE OTPE3KOB
U yTJIOB

YTJIOB.

PemaTe 3a1au1 Ha B3aMMHOE PACIIOIOKEHNE
reOMeTpUYECKUX QuUryp.

IIpoBoauTh KIaCCU(PUKALNIO YTIIOB, BBIYHCIAATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTeIbHbIE PACCYKICHNUS.
3HAKOMUTBCS C HCTOPUEH Pa3BUTHSI TEOMETPUU

TpeyrosbHUKH

22

IToHsATHE O paBHBIX
TpEyroJbHUKAX U

Pacno3naBath napsl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C yKka3aHHeM IMPU3HAKOB).
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MIEPBUYHBIC
MpEACTABICHUS

O paBHBIX (PUTYpaAX.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJILHUKOB.
CBOIICTBO MEIMAHBI
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
MIPOBEICHHOU

K TUIOTEHY3E.
PaBHOGenpeHHbIC U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Tpu3Haku 1 CBOKCTBA
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
HepasencrtBa

B F€OMETPUHU.
IIpssmMoyrosibHBIN
TPEYTOJBHUK C YTJIOM
B 30°

BoiBoaUTH ciiecTBUS (PABEHCTB COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyIMPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYT'OJILHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOIBHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBbHUKA; CEPEINHHOTO NEPIEHANKYIISApA
OTpE3Ka; IEPUMETPA TPEYTOIbHUKA.

®opmMyIMpPOBaTh CBOMCTBA U NPU3HAKU PABHOOEAPEHHOTO
TPEYTrOJbHUKA.

CTpouTsb UepTekKH, pemiaTh 3242491 C TOMOILBIO
HAXOXKJEHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpumMeHsATH IpU3HAKK PABEHCTBA IPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B 33/1a4ax.

Hcnonb3oBaTh HUPPOBBIE pECypCHI 1S HCCTeI0BAHNS
CBOMCTB U3y4aeMbIX (PUTYP.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHSI TEOMETPUU
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[TapannensHble npsMbIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapamienbHbie
MpsIMbIE, UX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
0o0pa3oBaHHbIC

IIPU [IEPECEUYEHUN
HapaJuIeIbHBIX
NPSIMBIX CEKYLIEN ).
IIpusnak
[apaJuIEIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUM
OT TOYEK OJTHOMN
MPSAMOM 1O BTOPOM
MIPSIMOU.

Cymma yrioB
TPEYrOJIbHUKA.
Bremnue yrisl
TpPEeyrojbHUKA

®opMyJIHPOBATH NOHATHE TAPAUICIBHBIX NPSIMBIX,
HAXOAUTh ITPAKTUYECKHUE IIPUMEPHI.

M3yuarth cBolicTBa yrioB, 00pa30BaHHBIX NPU NEPECCUECHUN
IapajuleNIbHBIX MPAMBIX cexylen. [IpoBoauTb
JA0Ka3aTeJIbCTBA [1aPAJUICIbHOCTH ABYX IPSMBIX C TOMOIIBIO
YIJI0B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEU MPAMO.

BuI4HCasiTh CyMMY YTIJIOB TPEYTOJIBHUKA U MHOTOYTOJIBHHKA.
Haxoautp uncinoBble U OyKBEHHBIEC 3HAUECHHUS YTIIOB

B F€OMETPUUYECKUX 3a/1a4aX C UCIIOJIb30BAHUEM TEOPEM

0 CyMME€ YTJIOB TPEYTOJIbHNUKA U MHOTOYT'OJIBHUKA.
3HAKOMUTBCS C HCTOPUEH Pa3BUTHSI TEOMETPUU

OKpyXHOCTb U KPYT.
I'eomeTpuueckue
ITOCTPOEHUS

14

OKpy»XHOCTb, XOpa U
JAAMETpP UX CBOMCTBA.
KacarenbHas

K OKPY’KHOCTH.
OKpy>KHOCTB,
BIIMCAHHAs B YTOJL.

D®opMyJTHPOBATH ONPEACJIEHUS . OKPYKHOCTH, XOP/IbI,
JaMeTpa U KacaTelabHOM K OKpyKHOCTHU. M3ydarh ux
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBathb, B TOM YKCIIE HCNOJIb3YH HM(POBbIE
pecypcehI: OKPYKHOCTb, BHIUCAHHYIO B YTOJI; LEHTP
OKPYKHOCTH, BIIMCAHHOU B YT OJI; pABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPUMEHEHNE

B 3a7]a4ax.
buccekrpuca n
CEepPEANHHBIN
MEPIEHAUKYIISIP
KAaK TEOMETPUYECKHE
MecTa TOYEK.
OKpy>KHOCTB,
OIMCAaHHAs OKOJIO
TPEYTOJIbHUKA.
OKpy>KHOCTB,
BIIMCAaHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a/1a4un

Ha [IOCTPOECHUE

KACaTeJIbHBIX.
HUcnoab3oBatb MeToa I’ MT niist nokasarenbcTBa TEOpemM

0 MepeceyeHu OUCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEPEANHHBIX NEPIEHAUKYJIIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbo I MT.

OBJageBaTh NOHATHAMHU BIIMCAHHOW U OMUCAHHOM
OKPY’KHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPHI OTUX
OKPY>KHOCTEM.

Pemiarb OCHOBHBIE 3a1a4M HA MIOCTPOEHHE: YTIila, PABHOIO
JAHHOMY; CEpEIMHHOIO MEPIEHANKYIIpa JaHHOTO OTPE3KA;
IIPSAMOU, MTPOXOIAIIEH YEPE3 TaHHYIO TOUKY U
NEPIEHIUKYISIPHON TaHHOM NPAMOI; OMCCEKTPUCHI TaHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEH Pa3BUTHUSA TEOMETPUN

[ToBTOpEeHue, 06001ICHNE 4 [ToBTOpEHUE U Pemarts 3a1a4u Ha MOBTOPEHNE, MILTIOCTPUPYIOIIHUE CBSI3U
3HaHUU 0000IIIeHNE OCHOBHBIX | MEXIY Pa3IUIHBIMH YaCTSIMHU Kypca
MHOHSITUM U METOJOB
Kypca 7 Kknacca
OBULIEE KOJIMYECTBO 68
YACOBIIO ITPOT'PAMME
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8 KIIACC

HaunmenoBanue paznena | KommyecTso OcHoBHOE OCHOBHBIE BUJIBI ICATEIBHOCTH 00yUYaIOIIIXCS
(TemnI) Kypca 4acoB coJiepKaHue

YeThIpeXyroJIbHUKH 12 [Tapannenorpamm, ero | M300paxkars M1 HAXOAMTH HA YEPTEKAX
MPU3HAKHU U CBOKCTBA. | YETBIPEXYTOJIbHUKH PA3HBIX BUJOB U UX 3JIEMEHTHI.
YacTHble ciydan ®opMyIMPOBaTh ONPeEAEeICHUsI: TapAILJIEIOrpaMma,
IapajuIeIorpaMMoB IpsIMOYTOJIbHUKA, poM0a, KBaipaTa, Tparneluu, paBHOOOKON
(IPSIMOYTOJILHUK, Tpanenuu, NpIMOyTOJIbHON Tpaneuuu.
poMO, KBajpar), Ux Jloka3bIBATh M UCNOJIB30BATH NIPU PELICHUH 32124
IIPU3HAKH M CBOWCTBA. | NPHU3HAKU M CBOMCTBA: ITapajlIeIorpaMma,
Tpanenus. IpsIMOYTOJIbHKKA, poMOa, KBajipaTa, Tparneluu, paBHOOOKOM
PaBHOOOKas 1 TpaIeuny, NpAMOYTOJIbHOUN TpaIeIuu.
PSIMOYTOJIbHAS IIpuMeHATH MeTO/ yIBOCHUS MEIUaHbI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBath 1nudpoBbie pecypehl 1l HCCIIEIOBAHUS
Meton ynBoenus CBOMCTB U3y4yaeMbIX QUTYD.
MENaHBbI. 3HAKOMUTBCS C UCTOPHUEH PA3BUTHS TEOMETPHUH
[enTpanbHas
CUMMETPUS

Teopema ®aneca u Teopema 15 Teopema @anecau IIpoBoauTH MOCTPOEHMSI C TOMOUIBIO HUPKYJIS U TUHEUKHU

O MPONOPIUOHATBHBIX TeopemMa C UCIIOJIB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MOJ00HbIE O MPOMNOPLHMOHAIBHBIX | O MPONOPLUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJbHUKN OTpe3Kax. IPONOPLUHUOHAIIBHBIN OTPE3O0K.
Cpennsist nuHus IIpoBoauTh 1OKA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA. TPEYTroJIbHUKA IEPECEKAIOTCS B OJIHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpeansis
JIVHUSL.
[IponopumoHanbHbIE
OTPE3KH.

enTp macc

B TPEYTOJIbHUKE.
[TomoOHEIE
TpEYroNbHUKU. Tpu
MpU3HaKa moo0us
TPEYTOJIbHUKOB.
IIpumenenue
moxo0us

MIPU PEIICHUU

CBA3b C [ICHTPOM MaccC, HAXOAMTh OTHOIIIEHHE, B KOTOPOM
MEJIMaHbl JEIATCA TOUYKOU UX NTEPECECUCHHUS.

Haxoauthb no1o0HbIE TPEYTONBHUKHI Ha TOTOBBIX YePTEKaX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MO100MS.
Pemarthb 3agqaun Ha 1OJOOHBIE TPEYTONIBHUKH C TIOMOIIIBIO
CaMOCTOSITEIIBHOTO TIOCTPOCHUS YEPTEKEN U HAXO0XKICHHUS
NOJI00HBIX TPEYTOJBbHUKOB.

IIpoBoauTh 10KAa3aTENbCTBA C UCIIOJIb30BAHUEM
IPU3HAKOB MOJ00US.

Jloka3pIBaTh TpU IPU3HAKA [10100USI TPEYTOJILHUKOB.
IIpuMeHATH NOTy4YEHHBIE 3HAHUS IPU PEILICHUN
F€OMETPUYECKUX U NIPAKTUYECKUX 3a4ay.

3HAKOMMTBHCS C HCTOPHEH Pa3BUTHUS T€OMETPUU

MPaKTUYECKHX 3a/1a4
[Tnomans. Haxoxnenue 14 CaoiicTBa miomaen OgBJjaeBaTh NEPBUYHBIMY MPeCTABJIEHUAMU 00 001IIeH
IJIOLIAJIEH TPEYTOJIbHUKOB r€OMETPUYECKUX TEOpUH III0MmAIU (Mepbl), (POPMYJTUPOBATH CBOWCTBA
1 MHOTOYTOJIbHBIX (PUTYD. duryp. IJIOIIA/IU, BBISICHSITh UX HATJISIAHBIN CMBICI.
[Tnomaau mogoOHBIX PUTYp @opMy bl BoiBoguTh hopmyIibl TUIONIAAN TApaJIIeIorpaMma,
JUTSI TUTOLLAA TPEYTOJbHUKA, TPaneuu U3 GopMyJIbl TJIO0IIAIN
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaApara).
napajienorpamma, BoiBoauTH (GOPMYJIBI TUIOMIATN BBITYKIIOTO
Tpanemuu. YETHIPEXYTOJIbHUKA YePE3 UaroHaIu U yroj MEeX1y HUMHU.
Boruucnenue Haxoauts mwiomnaan Guryp, n300paxEHHBIX Ha KJIETYaTOM

IJIOIIAZEN CIIOKHBIX
dburyp.

Oymare, HCI0JIb30BaTh pazOueHne GUrypsl Ha 4acTu U
J0CTpanBaHUeE.
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[Tnomaau puryp

Ha KJIETYaTOM Oymare.
ITnomanu mogoOHBIX
duryp.

3agaun

C IPaAKTHYECKUM
COJIEp’KaHUEM.
Pemenne 3agaq

C IIOMOIIBIO0 METOIA
BCIIOMOTaTeJIbHOM
TIJIOIIA N

Pa3oupaTs npuMepbI UCII0JIb30BaHUS BCIIOMOTaTeIbHOM
TUTOIAM JIJIsI PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTsp 1miomaaym nogo0HbIX GUTYP.

BbIUnCJIATH II0IAIN PA3IHIHBIX MHOTOYTOJIBHBIX (PUTYD.
PemaTh 3a1a4M Ha IUIOIIAIb C TPAKTHYCCKUM

coJiep KaHueM

Teopema [udaropa u
HayaJjia TPUTOHOMETPHH

10

Teopema [1udaropa, u
e¢ IpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUYECKHIX
(GyHKLIHNA OCTPOTO
yTJia MPSIMOYTOJILHOTO
TPEeYTroJbHUKA,
TPUTOHOMETPUUECKUE
COOTHOIIICHHS

B IIPSIMOYTOJIbHOM
TPEYTOJLHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO

Joxa3biBaTh Teopemy [ludaropa, ucnoab3oBaTh e¢

B MIPAKTUYECKUX BBIYUCIICHUSX.

DopMyJTHPOBATH ONPEAECICHUS TPUTOHOMETPUUECKUX
(GyHKIUI OCTPOTO yIJia, MPOBEPATH UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOIICHHUS

B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOILICHUS MEXIY CTOPOHAMU B
PSIMOYTOJIbHBIX TPEYTOJIbHUKAX C yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath HOpMYIIbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKJIECTBO JIJIsI HAXOXKICHUS
COOTHOILICHUIN MEXy TPUTOHOMETPUUECKUMU PYHKIUSIMU
Pa3JIMYHBIX OCTPHIX YTJIOB.

IIpuMeHSTHL MOJyYEHHBIE 3HAHUS U YMEHUS MIPU PEIICHUU
MPaKTUYECKUX 3a/1ad.

3HAKOMHUTBHCS C UCTOPHEH Pa3BUTHUS TEOMETPUU
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VYTIIBI B OKPY’KHOCTH.
BnucanHble 1 ONHMCaHHbBIE
YETBIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCcTH. Kacanue
OKPY’KHOCTEHN

13

Bnucannbie u
LEHTPAJIbHBIE YTJIbI,
YroJI MEXTY
KacaTeJabHOU U
XOPJIOH.

YTl MEXIY
XOpAaMu U
CEKYIIMMH.
Bnoucannsie n
OIMCAHHbBIC
YETHIPEXYTOJIbHUKH,
WX MPU3HAKU U
CBOMCTBA.
[Ipumenenue d3Tux
CBOMCTB

MIpY PELICHUU
TEOMETPUYECKUX
3ajad4.

Bzanmnoe
PacCIoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTellbHbIC.
Kacanmue
OKPY>KHOCTEHN

®opMy/JIMPOBATh OCHOBHBIE OIPEJICIICHUS, CBSI3aHHbIE

C yIJIaMHU B Kpyre (BIMCAHHBIN yroJ, HEHTPaJbHbINA yro).
HaxoauTh BOMCaHHBIE YTIIbl, ONUPAOIIKECS HA OJIHY YTy,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIbIO TU(POBBIX
peCypcoB, BIMCAHHBIE U ONMCAHHBIE YETBIPEXYTOJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab3oBaTh 3TH CBOWCTBA U TPU3HAKY MPU PELICHUU
3aj1a4
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IToBTOpEeHUE, 0600IICHIE
3HAaHUU

[ToBTOpEHUE
OCHOBHBIX ITOHSITHHN U
METOJI0B KypcoOB 7 1 8
KJ1aCCOB, 0000IIeHHE
3HAHUM

Pemarsb 3aJlav9i Ha IIOBTOPCHUC, UIINTIOCTPUPYIOIIUC CBA3U
MCKAY pa3IM9YHbIMU YaCTAMUA KypCa

OBLIEE KOJIMYECTBO
YACOBIIO ITPOITPAMME

68
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9 KUIIACC

Merpuueckue
COOTHOIIICHUS
B OKPY>KHOCTH

0 TIpeoOpa3zoBaHUH
10JI00M.
CoOTBETCTBEHHEBIC
DJIEMEHTHI IT0JOOHBIX
duryp.

Teopema

O MPOM3BEIACHUH
OTPE3KOB XOP/I,
TeopemMa

HanmenoBanue paznena | KomnuecTtso OcHoBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YYaIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue

Tpuronometpus. TeopeMbl 16 Omnpenenenue @®opMyJMpPoOBATH ONpeaeJIeHUs TPUTOHOMETPUUYECKUX

KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYIbIX U IPSIMBIX yTJIOB.

Peuienue TpeyroinbHIUKOB ¢dbyskImit yrioe oT 0° | BBIBOAUTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. dopmynsl (c paguycoM OMMCaHHOM OKPY>KHOCTH).
IPUBEICHHSI. BbiBoauTh hopmMy.ibl 1J11 BBIYUCICHUSA IJIOIAAEH
TeopeMa KOCHUHYCOB, C HCIMOJIB30BAHUEM TEOPEM TPUTOHOMETPUH ((bOpMy.TIa
TeopeMa CHHYCOB. IJIOLIAN TPEYTOJIbHUKA YePEe3 ABE CTOPOHBI U YTOJI MEXIY
Pemenue HUMH, (HOpMyJIa TUIOIIAAN YEThIPEXYTOJIbHUKA YEPE3 €T0
TPEyTrOIbHUKOB. JIMaroHaau ¥ Yol MEXIy HUMHU).
[TpakTHueckoe Pewmiathb TpeyrosibHUKH.
TIPHUMEHEHUE Pemarts npaktuyeckue 3aga4u, CBOASIINECS
JI0Ka3aHHbIX TEOPEM K HAXO0KJICHUIO PAa3JIMYHbBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoGpazoBanue mog00ws. 10 [Tonsitne OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOI00US.

HccaenoBath OTHOIIEHUE TUHEHHBIX 2JIEMEHTOB (DUTYD
py Npeodpa3oBaHUM MO00MUS.

Haxoauts npumepsl o1001s B OKpYKaromien
JICUCTBUTEIBHOCTH.

BbIBOAMTH METPUYECKUE COOTHOIICHHS MEXKTy OTpEe3KaMu
XOp/, CEKYIIUX U KACATENbHBIX C UCIOJb30BAHUEM
BIMCAHHBIX YTJIOB ¥ MOI00HBIX TPEYTOJbHUKOB.

Pemars reoMeTpuyuecKkue 3a1a4u U 3a1a41 U3 pEATBHOU
’KU3HU C UCIIOJIb30BAHUEM MOJO0HBIX TPEYTOJIbHUKOB
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O IPOU3BEACHUU
OTPE3KOB CEKYIIHX,
TEOpEMa O KBa/IpaTe
KacaTeJIbHOM.
[Ipumenenue

B PELICHUU
FEOMETPUUYECKUX
3aja4

Bexkropsl

12

Onpenenenue
BEKTOPOB, CII0KEHUE
Y BBIUMTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOpa
Ha YHUCJIO.
PuU3nYeCKun U
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Pa3znoxxenue Bexkropa
10 ABYM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopannatsl
BEKTOpA.

CkansipHoe
MIPOU3BEIAECHUE
BEKTOPOB, €TO

Hcnonb30BaTh BEKTOPHI KAK HATTPABIICHHBIE OTPE3KH,
HCCIIeA0BATH TEOMETPUYECKUM (TIEpeMeENICHUE) U
(dbuznyeckuii (cuia) CMbICIIBI BEKTOPOB.

3HaTh onpeae/ieHHsi CYMMBI U Pa3HOCTH BEKTOPOB,
YMHOKEHHUS BEKTOpa HA YUCIIO, HCCJIEI0BATh
Tr€OMETPUYECKUN U (PU3UYECKUIN CMBICIIBI 9TUX OTIEPAIIU.
PemiaTb reomeTpruyueckue 3a/1aun ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKATIPHOE MPOU3BEIEHUE BEKTOPOB,
BbIBOJIUTH €70 OCHOBHBIE CBOMCTRBA.

BouruucasiTb CcyMMY, pa3HOCTb U CKAJIIPHOE TPOU3BEACHUE
BEKTOPOB B KOOpPJMHATAX.

IIpuMeHATH CKaIIpHOE MPOU3BEIACHUE JIJI1 HAXOXKICHUS
JUTUH U yTJIOB
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MIPUMEHEHUE
JUTSl HAXOKICHUS
JUTUH U yTIIOB.
Pemenue 3anau

C ITIOMOIIIbIO BEKTOPOB.
[IpumeHeHne BEKTOPOB
JUISL pEIIeHUs 3a1a4
busuku

JlekapTOBBI KOOPIUHATHI
Ha IJIOCKOCTH

JlekapToBbI
KOOPAMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHHE NPSIMOM.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatel Touek
[IEPECCYCHUS
OKPY>KHOCTH U
IPSAMOM.

Meton koopauHaT
MIPU PEIICHUU
F€OMETPUUYECKUX
3a/1a4, MPaKTUYECKUX
3a1a4y

OcBauBaTh NOHATHE ITPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, J1EKapTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHME IPSIMON M OKPY)KHOCTHU. BbIaeJsATh
IIOJIHBIM KBaJpaT JJI1 HaXO0KJICHUs LIEHTpa U paauyca
OKPY>KHOCTH 10 €€ YPaBHEHMUIO.

PemaTe 3agaum Ha HAX0XKIEHUE TOYEK NIEPECEUCHHUS
NPSAMBIX U OKPY>KHOCTEHN C MOMOIIBIO METO1a KOOPAUHAT.
Hcnoan3oBaTh CBOICTBA YIIIOBOTO KOA(DPUIIMEHTA TPSAMOIA
IIPU PELIEHUU 33124, JUUISl ONPEIEIICHHS PaCIIONIOKEHUS
IPSAMOM.

IIpuMeHsATh KOOPAUHATHI IPY PELIEHUU TEOMETPUYECKUX U
MPaKTUYECKUX 3324, ISl IOCTPOEHUSI MaTEMAaTUYECKUX
MoOJIesIel peaibHBIX 3aa4 («METO KOOPAUHATY).
IMoab30BaThCS /17151 TOCTPOEHUS U UCCIIEIOBAHUN
IU(HPOBBIMHU pEeCypCamH.

3HAKOMUTBHCS C HCTOPHEH Pa3BUTHUSA TEOMETPUN
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[IpaBuiibHBIE
MHOTOYTOJIbHUKHU.
JInHa OKpY>KHOCTH U
IJI0IIaAb KpyTa.
Bruncnenue miomanei

[TIpaBusibHBIE
MHOTOYTOJIbHUKH.
Yucno nt. JInuna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Panuannas mepa
yra.

[momane kpyra,
CEKTOpa, CECTMEHTA

D®opMyJIHPOBATH OINPEAECIECHUE TPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOJAMTh UX 3JIEMEHTHI.
IHoab30BaThCsl IOHATUEM JIMHBI OKPYKHOCTH, BBEJICHHBIM
C IOMOIIIBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, ONIpeesiTh
YUCIIO T, JNIMHY AYTH U paJUaHHYI0 MEPY yria.
IIpoBoauTh Nepexoa OT paAuaHHON MEPHI yIiia

K IpajlyCHOI U HA00OPOT.

OnpeaeasiTh MIIOMIAIb Kpyra.

BoiBoauTts popmy.isl (B rpagyCcHON U paJuaHHON Mepe)
JUISL JUTMH YT, TUIOIAJAEH CEKTOPOB U CETMEHTOB.
BoruuncjasaTs miomany GUryp, BKIOYAKOMKUX 371€MEHTBI
OKPYXXHOCTH (KpyTa).

Haxoaurs miomaam B 3aa4ax peaqibHOM KU3HU

JIBU>KEHUS TUNIOCKOCTH

IToraTHE O NBIKEHUU
TUIOCKOCTH.
[TapannenbHbIN
MEPEHOC, TOBOPOT
IIpumenenue

MIpY pEIICHUHN 3a/1a4

Pa30upaTh npuMepsl, WILTIOCTPUPYIOIINE TOHATHS
JIBUKCHUS.

D®opMyJIMPOBATH ONPEIECICHUS MMAPALIEIBbHOTO EPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAUTH MX CBOKCTBA,
HAXOJMTH HENOJABUKHBIE TOUKH.

HaxoanTh 1IEHTPHI ¥ OCU CUMMETPHI TPOCTEUIITUX (HUTyp.
IIpuMeHsaTh napajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHUH reOMEeTPUUECKUX 3a/1ay (pa30oupaTh MpUMEpHI).
Hcnoab30BaTh 115 IOCTPOEHHUS U UCCIIEIOBAHUM

M (ppoBbIE pecypchbl

IToBTOpEHME, 0600ITICHHE,
CHUCTEMATHU3ALUA 3HAHUI

IToBTOpEHUE
OCHOBHBIX [IOHSTUH U

OnepupoBaTth NOHATUAMU: PUTYpa, TOUKA, TIPSIMasi, yToJI,
MHOT'OYTOJbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUI
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METOJI0B KypcoB 7—9
KJ1accOB, 0000IIeHHE
Y CHCTEMAaTH3aLUS
3HAHUMU.
[Ipocreiimme
r€OMETPUYECKHE
burypsl u ux
cBoricTBa. M3mepenue
r€OMETPUYECKUX
BEJINYHH.
TpeyroapHUKHN.
[TapamienbHbie U
MIEPIICHIUKYJISIPHBIC
psIMBIE.
OKpYy»XHOCTb U KpPYT.
I'eomerpuueckue
TMOCTPOEHHUS. Y TJIbI
B OKPY>KHOCTH.
Bniucanuele u
OTMCaHHbBIC
OKPY>KHOCTH
MHOTOYT'OJIbHUKOB.
IIpsamas u
OKPY>KHOCTb.
YeTbIpeXyroJIbHUKH.
Briucanusie

TPEYTOJIbHUKH, TPAMOYTOJIbHBINA TPEYTOJIbHUK, MEANAHA,
OHCCeKTpHCa U BbICOTA TPEYTOJbHUKA, TapajlieJIorpamm,
poMO, IPSIMOYTOJILHUK, KBAJIpaT, Tparelus; OKpy>KHOCTb,
KacaTelibHasl; paBEHCTBO U 1ojooue Guryp,
TPEYrOJIbHUKOB; NAPaIEIbHOCTh U NEPIICHANKYIISIPHOCTh
MPSMBIX, YTOJ MEXKIY IPSAMBIMHA, CAMMETPHS. OTHOCUTEIBHO
TOYKH U MPSAMOM; JJIMHA, PACCTOSIHUE, BETMYMHA YTJIa,
IJIOIIA/lb, [IEPUMETP.

HUcnoab3oBath GopmyJibl: IEpUMETPA U TLIOIIAIN
MHOTOYTOJIbHUKOB, JITTMHBI OKPY>KHOCTH U TIOIAU KPyTa,
00BEMa MPSIMOYTOJIBHOTO Mapalieenunea.
OnepupoBarh NOHATUSAMU: NIPSIMOYTOJIbHAS CUCTEMA
KOOpJIUHAT, BEKTOP; UCIOJIb30BATh 3TH MOHITUA JIJIA
MIPEJICTABJICHHS JAHHBIX U PELICHUS 33/1a4, B TOM YHCIIE

U3 IPYTUX Y4EOHBIX MPEIMETOB.

Pemiateb 3aga4u Ha TOBTOPEHUE OCHOBHBIX IOHATHUN,
WJUTIOCTPALIUIO CBS3EU MEXK1y Pa3IMYHbIMU YaCTSIMU Kypca.
BriOupaTs MeToA Ui peleHns 3aJa4u.

Pemiars 3a1a4u 13 NOBCEAHEBHOM KU3HU
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Y OIIMCaHHbIC
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayajia
TPUTOHOMETPHH.
Permrenne o0Ommx
TPEYTrOJILHUKOB.
IIpaBunbHbIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
IIJIOCKOCTH.
JBwxenus. [lomobue.
Cummertpust.
[I;momane.
Brruncienue
roromaaei. I limomaan
NOJ00HBIX (UTyp.
JlekapTOoBBI
KOOPAMHATHI Ha
TIJIOCKOCTH.

Bekropsl

Ha TIOCKOCTHU

OBHIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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OEJNEPAJIIBHASA PABOYASA IPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemMeHHOM 1LM(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA IMPHUOOPETAIOT BCE
OO0JIBIIIYI0 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIOKEHUHN, TaK U UX POJIH
B oOpa3oBaHMM, HEOOXOJUMOM KaKIOMy ueioBeKy. Bozpacrtaer wymcio mpodeccui,
OpU OBJIAJICHUM KOTOPBIMH TpeOyeTcst xopomas 0a3oBas MOATOTOBKA B 00nacTu
BEPOSTHOCTH U CTATUCTUKHU, TaKas MOATOTOBKA BayKHA JIJISl POIOJDKEHUSI 00pa30BaHUs U
U1 yCHEIHOM Mpo(deccrnoHalIbHON Kapbephl.

Kaxxapiii yesnoBek MOCTOSIHHO MPUHUMAET PEIICHHS Ha OCHOBE UMEIOLINXCS Y HEro
TaHHBIX. A JUIs 0OOOCHOBAHHOTO MPHHSITHUS PEIICHUS B YCIOBHUSIX HEIOCTaTKa WIIH
n30bITKa HWHGOPMAIMUY HEOOXOJMMO B TOM 4YHCJIE XOpomo CcHOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUIECKOE MBIIIICHHUE.

HIMeHHO 1M03TOMY OCTpO BCTajla HEOOXOIUMOCTh CPOPMHUPOBATH Y OOYyUarOMIUXCS
(PyHKUHMOHAIBHYIO TPAMOTHOCTB, BKJIIOYAIOIIYI0 B ce€0d B KayeCTBE HEOTHEMIIEMOM
COCTaBJISIOLICH YMEHHE BOCHPUHHMMATh M KPUTHUECKH AHAIU3UPOBATh MH(OpMAIHIO,
NPEICTABICHHYIO B Pa3IMYHbIX (pOpMax, IOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX
pEabHBIX TPOIECCOB W 3aBUCHMOCTEW, MPOM3BOAMTH MPOCTEHINNE BEPOATHOCTHHIC
pPacyCTHhl.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHM NpPHUHIMIIAMH cOopa, aHalu3a |
MpeNCTaBICHUS] JaHHBIX M3 PA3IUYHBIX cdep KU3HM OOIIecTBa W TOCYIapcTBa
npuolmaeT oOydJammmxcs K OOIIECTBEHHBIM HHTepecaMm. M3yueHue OCHOB
KOMOMHATOPUKM pPa3BUBACT HABBIKM OpraHM3aluu Iepedopa W MojAcuYeTa 4Yucia
BAapUAHTOB, B TOM 4YHCJI€ B MPHUKJIAJHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMHU TEOpUHU
rpadoB co3maeT MareMaruueckuil (QyHaamMeHT Aid  (GOPMHUPOBAHUS KOMIETEHIUI
B 00macTy WHPOPMATHKH U TUQPPOBBIX TexHoJoruil. [IpW WM3ydeHHH CTAaTUCTHKU U
BEPOATHOCTH 00OTALIAIOTCS MPEACTaBICHUs OOyYaloIUXCsl O COBPEMEHHOW KapTHHE
MHUpa ¥ METOJIaX €ro MccienoBaHus, (popMHupyeTcs TOHMMaHUE POJIM CTATUCTHKHU Kak
HMCTOYHUKA COIMAJIbHO 3HAYMMOW HH(OpMALMM U  3aKJIAAbIBAIOTCA  OCHOBBI
BEPOATHOCTHOT'O MBILUICHUS.

B cooTBeTcTBHM ¢ JaHHBIMHU LIETSIMH B CTPYKTYpe MpOTrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIET0 0Opa30BaHUsI BBIEICHBI CIEIYIOIINE
coJiepkaTenbHO-MeToanueckue JuHuM: «lIpencraBneHne MaHHBIX M OINUCATENbHAs
CTaTHCTHKa», «BeposTHOCTBY, «NeMeHTh KOMOMHATOPHKN», «BBeneHne B TEOpHIo
rpadoBy.

Conepxxanne nuHun «llpencraBieHue NaHHBIX U ONUCATENbHAS CTATUCTUKA»
CIIy’KMT OCHOBOH Ui (JOPMHUPOBAHUSI HABBIKOB PadOTHI ¢ MHGOpPMAIIMEH: OT YTEHUS U
UHTEpIpeTaluu WHPOpMallMK, TPEACTaBIEHHOW B Tabnuiax, Ha [auarpamMmax u
rpadukax, 10 cOopa, IpPEeICTaBICHUS U aHAIU3a JaHHbBIX C UCIOJIb30BAHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CPEIHUX M paccerBaHusa. Paboras ¢ JaHHBIMH,
oOyyaromuecss ydarcsi CYUThIBATb U HUHTEPIPETHUPOBATH JAHHBIC, BBIJIBUTATH,
apryMEHTHUPOBATh U KPUTUKOBATH MTPOCTEUIITHE TUITOTE3bI, PA3MBIIIUISITH HaJl (haKTOpamH,
BBI3BIBAIOIIMMHM W3MEHUYMBOCTb, W OILICHUBATh HX BJIUSHHE HAa pPacCMaTpUBACMBIC
BEJIMYMHBI U MTPOLIECCHI.

NHTYyUTHBHOE TMPEICTABICHUE O CIYyYalHOW W3MEHYMBOCTH, MCCIEAOBAHUE
3aKOHOMEPHOCTEN M TEHJCHLIMM CTAaHOBUTCS MOTHBHPYIOLIEH OCHOBOW ISl U3YUYCHUS
TEOPHH BEPOATHOCTEN. bosbIIoe 3HaUueHHEe NUMEIOT MPAKTUYECKHUE 3aJaHusl, B YACTHOCTH
OTBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEISIMU.

[ToHsiTHE BEPOATHOCTH BBOJAMUTCS KaK Mepa MPaBAONOA00OHUS CIy4ailHOTO COOBITHS.
[Tpu u3zydeHun y4eOHOTo Kypca oOydarouuecs: 3HaKOMSITCS ¢ IPOCTEHIIIMMUA METOJaMU
BBIYUCJICHUS BEPOSITHOCTEM B CIy4YalHBIX SKCIEPUMEHTAX C PABHOBO3MOKHBIMU
AJIEMEHTApPHBIMU HMCXOJaMH, BEPOSATHOCTHBIMHU 3aKOHAMH, MO3BOJSIOIIMMU CTABUTh U
pemath Oosiee CIOXKHBIE 3a7aun. B y4eOHbINH Kypc BXOJST HayaldbHBIC MPEACTABICHUS
0 CJIy4alHBIX BEJIUYMHAX U UX YHUCIOBBIX XapaKTEePUCTHKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISI€TCS 3HAKOMCTBO OOyYaroummxcs
C MHOXECTBaMH U OCHOBHBIMHU OIEpallMsIMUA HaJ MHOYKECTBAMH, PACCMATPUBAKOTCA
MpUMEpbl TPUMEHEHUs] IS pEeLIeHUs] 3aJay, a TaKXKe HCIOJb30BaHUS B JPYIHUX
MaTEMaTUYECKUX Kypcax U yueOHBIX MpeIMeTax.

B 7-9 knaccax nzydaercs yaeOHbINH Kypc «BeposaTHOCTh U CTaTUCTUKA», B KOTOPBIH
BXOAAT pazaensl: «lIpencraBineHue AaHHBIX W ONHMCATEIbHAs CTAaTUCTHKAY,
«BepogaTHocThy, «I1eMeHTbl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpadoB.

OO6miee YMCIIO 4YacoB, PEKOMEHJOBAHHBIX [UJISI W3Y4YEHHUs Y4eOHOro Kypca
«BepositHOoCcTh M craTtucTHKaY, — 102 yaca: B 7 kimacce — 34 ugaca (1 vac B Henelno),
B 8 kiacce — 34 yaca (1 gac B Hegento), B 9 knacce — 34 yaca (1 yac B HeZIeIH0).

COILEPKXAHUE OBYYEHMUSA
7 KIIACC

[IpencraBneHue NaHHBIX B BUAE TaONWL, OuarpamM, rpapukoB. 3amojHEHHE
Ta0JIMIl, YTEHHE U TOCTPOCHHE JuarpaMm (CTOJOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
UreHnue rpadukoB peanbHbIX NpoieccoB. V3BneueHne mHbopMaluu W3 AUATPaMM M
Ta0JINIL, UCTIOIB30BAHUE U UHTEPIPETALIMS JAHHBIX.

OnucarenbHasi CTAaTUCTHKA: cpeaHee apudmeTndeckoe, MeAuaHa, pa3Max,
HauOOoJbIIee U HAUMEHbIIEE 3HAaYeHUsI HA00pa YMCIIOBBIX JaHHBIX. [I[prMeps! cirydaiiHon
U3MEHYUBOCTH.

CayuaiiHblil SKCIIEpPUMEHT (OMBIT) U CllydailHOEe cOObITHE. BEpOATHOCTH M YacToTA.
Posb MasoBepOsITHBIX U MPAKTUUYECKH TOCTOBEPHBIX COOBITUN B MIPUPOJIE U B OOIIECTBE.
MoHneTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmHa, pedbpo. Ctenens BepiuHbl. Uncio pedbep u cymmapHasi CTeneHb
BepiuH. [Ipencrasnenue o csizHoctu rpada. Lenu u nukiel. [yt B rpadax. O6xon
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rpacda (srnepoB myTh). IIpeacraBnenue o6 opueHTHpOBaHHOM rpade. Pemenue 3amau
C TIOMOIIBI0 TPadoB.

8 KJIACC

[IpencraBieHue TaHHbIX B BUE TaOJIUL, AMArpaMm, rpa(uKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, ITOJAMHOKECTBO. Onepanny HaJ MHOKECTBAMU:
oObEeIMHEHUE, IepeceueHue, aomnoysHeHue. CBOHCTBa onepauuidi HaJl MHOXKECTBAMM:
[IEPEMECTUTENIBHOE, COUETATEIbHOE, PACIIPENEINTEIbHOE, BKIOYEHUs. Vcronbp30Banne
rpaduyecKkoro MpeACTaBICHUS MHOMXECTB JJIsl OINHMCAHUS peajbHBIX IPOILECCOB H
SABJICHUU, IIPU PEILIECHUU 3a1a4.

WN3mepeHne pacceuBaHMs JaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKIIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpaMmMa paccenBaHusl.

OnemeHTapHble COOBITUS cilydaitHoro onbita. CiydaiiHbie coObITHs. BeposTHocTn
coObITHI. OMNBITBI ¢ PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHAMU. CiyyalHbIi
BbIOOp. CBSI3p MEXIy MaJOBEPOSITHBIMU U NPAKTHUECKHU JOCTOBEPHBIMH COOBITHSIMU
B [IPUPO/JIE, OOLIECTBE U HAYKE.

HepeBo. CBolcTBa JEpEBBEB: €IWHCTBEHHOCTh IIYTH, CYLIECTBOBAHUE BUCSYEH
BEpPUIMHBI, CBSI3b MEXJY YHUCJIOM BEPIIMH M uyuciaoMm pedep. IIpaBuino yMHOXEHHS.
Pemenue 3anay ¢ momolsio rpados.

[IpotuBomnomnoxkueie coObiTHs. Juarpamma Diinepa. O0beAMHEHUE U MEpeceyeHne
coObiTuii. HecoBmecTHbie coObITHA. DopMysa CIIOXKEHUS BEPOSITHOCTEH. Y CIOBHAs
BeposTHOCTh. [IpaBuiio ymHoxkenusa. HezaBucumble coObiTud. IlpencraBnenue
DKCIIEPUMEHTAa B BHJE JepeBa. PelleHWe 3amad HAa HAXOXKICHHE BEPOSTHOCTEU
C IOMOIIBIO JIEPEBA CIYYATHOTO AKCIEPUMEHTA, JUarpamm Jdiliiepa.

9 KJIACC

[IpencraBnenre AaHHBIX B BUAE TaOJUL, Juarpamm, rpadukoB, MHTEpIpeTalus
JTaHHBIX. YTeHHEe U TOCTpOEHUE TabIuIl, TUarpamMmm, rpaduKoB MO PeaIbHBIM JaHHBIM.

[lepectanoBku u (akropuan. CoueTaHus M YUCIO COYETaHUUN. TpPEyroIbHUK
[Tackans. Pemenue 3a1au ¢ ucrnoiab30BaHUEM KOMOMHATOPUKHU.

['eomerpudeckass BepoATHOCTh. CrydaiiHBIH BBIOOp TOYKH U3  (PUTYPHI
Ha IJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPY>KHOCTH.

HcnbiTanne. Ycnex u Heymada. Cepust MCOBITaHUM 110 nepBoro ycrnexa. Cepus
ucneiTanuii bepuyu. BeposTHOCTH cOOBITHI B cepun UcTibITaHUuN bepHyu.

CnyvaiiHas BelMYMHA W paclpelielieHue BepoATHOcTe. Maremaruueckoe
oXuaaHue u aucnepcus. lIpumepsl MaTeMaTH4eCcKOro OKUAAHUSA KaK TEOPETUYECKOTO
CpEIHEro 3HA4eHUs BEJIUMYUHBI. MaremaThueckoe OXUIAAHUE U JUCIEPCUs CIIyYalHOU
BEJINYMHBI «YUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum».

[TonsiTue 0 3akoHe O00abIIKMX Yynce. 3mMepeHne BEposITHOCTEN C TOMOIIBIO YaCTOT.
Ponb 1 3HaueHue 3aKkoHa OOJIBIIMX YHUCEIT B TPUPOJIE U OOLIECTBE.
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HPEJIMETHBIE PE3YJIBTATDBI

[IpeameTHble peE3yJIbTaThl OCBOEHHSA MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 7 Kjacce:

Yurate uHPOpMALMIO, MPEACTAaBICHHYIO B Tabioumax, Ha JuarpaMmax,
MPE/ICTaBIATh JAHHBIE B BUIE€ TaOIHII, CTPOUTH AUArPaMMBbI (CTOJOMKOBBIE (CTOIOYATHIC)
U KPYT'OBBIE) [10 MAaCCUBaM 3HaUYCHUH.

OnuceiBaTh ¥ UHTEPIPETUPOBATH PEATIBHBIE YHCIOBBIE IaHHBIE, MPEICTABICHHBIE
B Ta0JuIIax, HA JUarpaMmmax, rpadukax.

Hcnonb30BaTh sl ONMCAHUS JAHHBIX CTaTUCTUYECKUE XapAKTEPUCTHKU: CPEIHEE
apu(pMeTHYecKoe, MeIMaHa, HanOoJIbIIee U HAUMEHbIIEE 3HAYEHUS, pa3Max.

HNMmeTh nipesicTaBlieHHE O CIIyYalHON N3MEHYMBOCTH Ha IPUMEPaXx LeH, (GU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JIaHHBIX, UMETh IPEACTABICHHE O CTATHCTHYECKOU
YCTOUYHUBOCTH.

[IpeameTHBIC pPE3yJbTaTBl OCBOSHUS IPOTpPaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kjacce:

N3BnekaTh u mpeoOpa3oBbIBaTh MHPOPMALIMIO, MPEACTABICHHYIO B BUJE TaOJIHII,
auarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUC TaOIUII, TUarpamMmm, rpaduKoB.

OnuceIBaTh TAHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKA3ATENICH: CPEIHUX 3HAUCHUI
U Mep paccerBaHus (pa3Max, JUCTIEPCUs U CTAaHIAPTHOE OTKJIOHECHHE).

HaxonuTh 4acTOTHI YHCIIOBBIX 3HAYEHWW W YaCTOTHl COOBITUH, B TOM YHCIIE
0 pe3yJIibTaTaM M3MEepeHUN U HaOJII0ICHUH.

HaxonuTh BEpOSTHOCTH CIIy4ailHbIX COOBITUH B ONBITaX, 3HAas BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YUCJIE B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIU: JEPEeBO CIy4ailHOTO HKCIIEPUMEHTA,
IarpaMmebl Dilsiepa, YnucioBas npsimast.

OnepupoBaTh MOHATUSMHU: MHOXKECTBO, MOJMHOKECTBO, BBINOJIHATH ONEpalU
HaJl MHOXKECTBaMU: OOBEMHEHUE, TIEpeceueHne, JOMOJTHCHHE, TTEPEUHCIIATh dJIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBAa MHOYKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEeACcTaBICHUE MHOXXECTB M CBSI3eH MEXIy HUMHU
JUI. OMMCaHUSl MPOLIECCOB W SIBJICHWM, B TOM YMCJE NPHU PEUICHUM 33Ja4y U3 JIPYTUx
Y4EOHBIX MPEMETOB U KYPCOB.

[IpenmeTHBIC pE3yJbTaTBl OCBOSHHUS IPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

W3Bnekatb ¥ TpeoOpazoBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B Pa3IUYHBIX
WMCTOYHHMKAX B BUJE TaOIUIl, auarpamm, TpadukoB, MPEACTaBIATh TaHHBIE B BHJC
Ta0IuIl, AUarpamMm, rpauKoB.
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Pemarp 3amaum  OopraHM3oBaHHBIM  I[1€peOOPOM  BapuUaHTOB, a  TaKXKe
C MCTIOIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Mcronb30BaTh ONKMCATENBHBIE XapAKTEPUCTUKH ISl MACCUBOB YHCIIOBBIX JaHHBIX,
B TOM YHCJIE CPEIHAE 3HAUYCHHSI U MEPBI PACCEUBaHUS.

HaxoauTh 4acTOThI 3HAUYEHWH M YACTOTHI COOBITHS, B TOM YHCJE MOIb3YSICh
pe3ysibTaTaMu NPOBEACHHBIX U3MEPEHUN U HaOIIOIEHU.

HaxoauTb BEepOSITHOCTH CIydyalHBIX COOBITUN B M3yUEHHBIX OIBITaX, B TOM YHCIE
B OIBITaX C PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPHUSIX HCIIBITAHUN
J10 TIEPBOTO yCIexa, B CEPUAX UCIBITaHNN bepHyum.

MMeTb npeacTaBiIeHUE O CIly4aliHON BEJIMYMHE U O PaCIpEeIICHUH BEPOATHOCTEN.

NMeTp mpencraBieHHE O 3aKOHE OOJBIIMX YHCEN KAk O MPOSBICHUU

3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTU M O POJM 3aKOHA OOJIbLIMX YUCEN
B IIPUPOJIE U OOILIECTBE.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
HaumenoBanue paznena |KonnuecTBo OCHOBHOE€ COJIepKaHUE OCHOBHBIC BU/IBI ACATEILHOCTH O0yJArOIIIXCS
(TemnI) Kypca 4acoB
[IpencraBnenue TaHHBIX 7 IIpencraBnenue JaHHBIX OcBauBaTh CrOCOOBI MPEICTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIYHCIICHUSI TIO TAOJTUYHBIM
na"aeIM. M3Biieuenne u
WHTEpHpETans TAOJIMUHBIX
naHHbIX. [IpakTnueckas
pabota «Tadmuub.
['padmueckoe
MpeACTaBICHUE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. UreHue u
MIOCTPOCHUE AUATPAMM.
[Tpumeps! nemorpaduyueckux
JUarpaMm.

[IpakTuueckas padora
«JlmarpamMmbD)

CTaTHUCTUYECKUX TAHHBIX U YUCIOBBIX MAaCCUBOB
C TIOMOIIIBIO TAOJIUI] U AUATPAMM C HCIIOTH30BAaHHEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduueckue
JaHHbBIE, POU3BOICTBO MPOMBIIIUICHHON U
CEJIbCKOXO03SIMCTBEHHOMN MPOIYyKIMHU, OOIIECTBEHHbIE
U TIPUPOJIHBIC SIBJICHMUS).

N3yuaTh MeToabI pabOThI C TAOIUYHBIMU U
rpaduuecKuMU PeCTaBICHUAMU JAHHBIX

C MOMOIIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
IPaKTUYECKUX padOT

OmnucarespHas CTAaTUCTUKA

Yucnossie HaOOphl. CpenHee
apudmernyeckoe.
Menuana 4rciioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
LHEHTPaAJIbHON TeHICHIIMH (Mepa IEHTPA), B TOM YHUCIIE
cpenHee apudMeTnyeckoe, MeANaHa.
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Y CcTOMYUBOCTH METUAHBI.
[TpakTrueckas pabota
«CpenHue 3HaUCHUS.
HauGonblee 1 HauMeHbIIIEe

3HAYCHUS YUCIIOBOTO HAabopa.

Pasmax

OnuceIBaTh CTATUCTUYECKHUE JAHHBIE C TIOMOILBIO
cpenHero apuMeTHYecKoro U MeJuansl. Pemats
3aJ1a4H.

H3y4yars cBoOlicTBA CPETHHUX, B TOM YHCIIE

C MIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJ1€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHHUs YUCIOBOIO MACCUBA, pa3Max.

Pematp 3aga4m Ha BbIOOp crioco0a OMUCAHUS
JAHHBIX B COOTBETCTBUU C IPUPOJOH TAHHBIX U
LEIIIMU MCCIIEI0BaHUsA

CnyqaﬁHa;I N3MCHYHNBOCTD

Crnyualinast U3MEHUMBOCTb
(npumepsr). Yactora
3HA4YEHUN B MACCUBE
JaHHBIX. | pynnupoBka.
['ucrorpammel.
[IpakTuueckas padbota
«Ciy4aiiHast ©”3MEHYNBOCTb)

OcBauBaTh NOHATHS: YACTOTA 3HAYCHUI B MACCUBE
JAHHBIX, TPYIIUPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAJIM3MPOBATH I'MCTOIPAMMBI,
NOAOUPATH MOAXOIAIINAN AT TPYIITHUPOBKHU.
OcBauBaTthb rpaguueckue npeAcTaBiIeHUs pa3HbIX
BUJIOB CIIy4YaHOM U3MEHYUBOCTHU, B TOM YHUCJIE

C ITOMOILIBIO HU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, BepimHa, pedpo.
IIpencrasienue 3agauun

c moMoIeto rpada. CreneHpb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pedbep u cymmapHas
creneHb BepuuH. Lens u

OcBauBatb noHsTHA: rpad, BepuinHa rpada, pedpo
rpada, cTeneHb (BaJIEGHTHOCTh BEPIIHMHBI), LIETh U
UK.

OcBauBaTh NOHSATHUS: TTyTh B rpade, SUIEPOB MyTh,
o0xon rpada, opueHTHPOBAaHHBIN Tpad.

Pemathb 3a1a4M Ha MIOUMCK CYMMBI CTENIEHEN BEPILINH
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nuki. [1yTe B rpade.
[IpencraieHue 0 CBA3HOCTH
rpada. O6xon rpada
(2iJIepOB IMyTh).
IIpencrasinenue

00 OPUEHTUPOBAHHBIX

rpagax

rpada, Ha ToucK 00Xxoj1a rpada, Ha MOUCK My TeH

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh croco0bI IPECTaBICHNS 33124 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPYTUX
IPEIMETOB C MOMOIUIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKUE 1IeNH, PYyHKIMOHAIbHbIC
COOTBETCTBHS) Ha MpUMeEpax

BepostHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHS

City4aitHblil ONIBIT U
CIIy4ailHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITHsi. Poib
MaJIOBEPOSTHBIX U
MPAKTUYECKH JJOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UTpajbHas KOCTh B TEOPUH
BEPOSITHOCTEM.
[IpakTuueckas padora
«YacToTa BbIMaIcHUS Opiay

OcBauBaTh NOHATHA: CIIyYalHBIA ONIBIT U
ClIyyaiiHO€ COOBITHE, MAJIOBEPOSITHOE U TPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3Ha4UMOCTbh MAJIOBEPOSATHBIX COOBITHIA

B IIPUPO/JIE U OOIIECTBE HA BAXKHBIX MTPUMEpax
(aBapuM, HECUACTHBIE CITyYau, 3al1UTa IEPCOHAIIBHON
uH(popMalu, nepenayda JaHHbIX ).

H3yuyaTh poib KJIaCCUYECKUX BEPOSTHOCTHBIX
Mojesnel (MOHETa, UrpalibHast KOCTh) B TEOPHUU
BEPOSITHOCTEM.

Ha0uronath U M3y4aTh 4acTOTY COOBITUI B TPOCTHIX
HKCIIEPUMEHTAaxX, B TOM YHCJIE C TOMOUIbIO IU(POBBIX
PECYPCOB, B X0/I€ MPAKTUUYECKON padOThI

O06006meHue,
CHUCTEMATU3aUs 3HAHUH

[IpencraBneHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
BeposATtHOCTS CilyyaliHOTO
COOBITHS

IToBTOPATH U3yYECHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemartsb 3a1a4m Ha NIPEJCTABICHUE U ONKUCAHUE
JAHHBIX C TOMOIIbIO U3YUYEHHBIX XapaKTEPUCTHK.
OO0cy:ka1aTh NPUMePHbI CITy4alHbIX COOBITUH,
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MaJIOBEPOSATHBIX U NTPAKTUYECKH TOCTOBEPHBIX
CIIy4aifHbIX COOBITUHM, X POJIH B IPUPOAE U KUZHU
YeJI0BEKa

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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8 KJIACC

7 xJj1acca

OmmcarenpbHast CTATUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.

Cpennue ynciaoBoro Hadopa.

Crnyyaiinbie cOOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSATHOCTEH:
MOHETA ¥ UTPAJIbHAsA KOCTh

HanmenoBanue pasnena |KonnuecTBo OcHoBHOE coziepkaHne OCHOBHBIE BUJIBI IEATEIBHOCTH 00YUYaIOLINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHNKE Kypca 4 [TpencraBieHue JaHHBIX. IToBTOPATH N3yYEHHOE U BHICTPANBATDH CUCTEMY

3HAHUM.

PemiaTe 3a7a4m Ha peACTABICHUE U ONMCAHUE
JAHHBIX C TTOMOIIBIO U3YUYCHHBIX XapAKTEPUCTHK.
PemiaTh 3a1a4u Ha IPEICTABICHUE TPYIIITUPOBAHHBIX
JTAHHBIX U OMMCAHUE CIYYAHON N3MEHUYUBOCTH.
Pemiate 3aga4m Ha onpeeIeHUE YaCTOThI
CITy4alHBIX COOBITUH, 00CYXJIEHUE TPUMEPOB
CIIy4alHbIX COOBITUH, MAJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX CITYYaWHBIX COOBITHIM, UX
PO B PUPOJIE U )KU3HU YEIOBEKA

OmnucaresibHas CTAaTUCTHKA.
PaccenBanne naHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CranagapTHOE OTKIIOHEHHE
JUCJIOBOTO Habopa.
JnarpamMmsl paccenBaHus

OcBauBaTh NOHATHA: JAUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUC, UCITOJIB30BATb OTHU XaPaAKTCPUCTUKHU
HJIs1 OIIMCAaHUsA paCCCUBAHUA NaHHDBIX.

BbII[BI/II‘aTL THIOTE3BI 00 OTCYTCTBHUH HUJIN HAJTMIUHN
CBs3H 110 AxarpaMmam pacCCrBaHUA.

CTpOI/ITL AruarpaMMbl paCCCUBAaHMA 110 MMCIOIIIUMCA
JaHHBIM, B TOM YHCJIC C TIOMOIIIBIO KOMIIBIOTEpa
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MHuoxecTBa

MHOXECTBO, IOJAMHOKECTBO.
Oneparuu Haj
MHO>XECTBaMH:
o0beIMHEHNE, IEpeCceUeHue,
JIOTIOJTHCHHE.

CaolicTBa onepanuii

HaJ MHO>KCCTBaMHM:
MIEPEMECTUTEIBHOE,
COYETaTeIIbHOE,
pacrpeieuTeabHOE,
BKJIFOUCHUS.

['pacmueckoe
MIPEJICTABIICHUE

MHOKECTB

OcBauBaTh NOHATHSA. MHOXECTBO, DJIEMEHT
MHO>KECTBA, ITOJIMHOKECTBO.

BbInoJHATH Onepanuy HaJl MHOKECTBAMH:
00beIMHEHUE, TIEpECEUCHUE, JOTOTHEHHUE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEINBHOE,
COYETATENIbHOE, PACIPEACITUTEIBHOE, BKIIOUCHHS.
Hcnoab3oBath rpaduyeckoe MpeicTaBICHUE
MHOJKECTB IPH ONMIMCAHUU PEATBHBIX MTPOLECCOB U
SIBJICHUH, IPU PEILICHUH 3a7a4 U3 IPYTUX YUCOHBIX
MPEIMETOB U KypPCOB

BeposTHOCTE cirydaiitHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cryyaiinbie cOOBITHS.
biaronpusrcrByromue
AJIIEMEHTapHbIE COOBITHSI.
BepostHOCTH COOBITHIA.
OMnBITHI ¢ pABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMH.
CayuaitHblii BEIOOD.
[IpakTudeckas pabora
«OMBITHI

C PaBHOBO3MO>KHBIMH

OcBauBaTh NOHATHSL: DJIECMEHTAPHOE COOBITHE,
CIIy4ailHO€ COOBITHE KaK COBOKYITHOCTD
OJIaroNpHUATCTBYIOIINUX YJIEMEHTAPHBIX COOBITHIA,
PABHOBO3MOYKHBIE DJIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYUCICHUE BEPOSITHOCTEN
COOBITHH MO BEPOSITHOCTAM JIEMEHTAPHBIX COOBITUI
CIIyYaliHOTO OIIBITA.

Pemars 3a1a4M Ha BBIYUCIICHUE BEPOSATHOCTEN
COOBITHH B OMBITAX C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU, B TOM UUCJIIC

C MOMOIIbIO KOMITBIOTEPA.
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AJIEMEHTaPHBIMU
COOBITUAMI)

IIpoBOAUTH U U3YYATH ONBITHI

C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU
(C UCTI0JIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJIENIEH) B X0J1e MPaKTUYECKON pabOThI

Brenenue B Teopuro rpados

JepeBo. CBoiicTBa aepeBa:
€IMHCTBEHHOCTH ITyTH,
CYIIIECTBOBAHUE BUCSYEH
BEPIITNHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIIOM
peo6ep. [TpaBuiio yMHOXKEHUS

OcBauBaTh NOHSITHSL: IEPEBO Kak rpad O6e3 1ukia,
BUCSYas BeplInHa (JIUCT), BETBb JIepeBa, MyTh

B JIEPEBE, TUAMETP JICPEBa.

HN3yuats cBoiicTBA IepEBA: CYLIECTBOBAHUE BUCSYEH
BEPIIUHBI, EAMHCTBEHHOCTh ITyTH MEXIY JIBYMs
BEPIIMHAMM, CBSI3b MEXKIY YMCIOM BEPIIHH U YUCIIOM
peoep.

Pemars 3a1a4m Ha MOMCK U IEPEUYUCIICHUE ITYTEN

B JIEpEBE, OMPEICIICHUE YN CIIa BEPIIUH U Peoep

B JIepeBe, 00X01 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C IPUMEHEHUEM MTPaBUJIa YMHOKEHUS

Cnyyaitable COOBITHS

[IpoTrBOMOIOKHOE COOBITHE.
Jnarpamma Ounepa.
OO0beauHeHne U repeceueHne
coObrTuii. HecoBmecTHbIC
coObITusi. @opmyiia
CJIOKEHUSI BEPOATHOCTEM.
[IpaBuiiO0 yMHOXEHUSA
BEPOSTHOCTEU. Y CIIOBHAS
BEPOSITHOCTh. He3aBucumbie

OcBauBaTh NOHATHS: B3AUMHO IPOTHUBOIOJIOKHBIE
COOBITHUSI, OTIEpallUU HAJl COOBITUSIMU, OObEAUHEHNE U
nepeceueHre coobITHi, quarpamma Jitiiepa (Dinepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHS.
N3yuaTh TeopeMbl 0 BEPOITHOCTH O0BETUHEHUS
JBYX COOBITH ((POPMYJIBI CIIOKEHUS BEPOSITHOCTEN ).
Pemarts 3a1a4u, B TOM YUCJIE TEKCTOBBIE 33]]a41

Ha ONpe/Ie/ICHUE BEPOSTHOCTENH 0ObEAMHEHHUS U
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coObiTus. [IpencraBienue HepeCcEeYEHMs COOBITHI C MOMOLIBIO YHCIOBOU
CIIy4alHOTO SKCIIEPUMEHTA OpsIMOH, AarpaMm Disiepa, GopMyJIIbl CII0KEHUS

B BHJIE JIEpeBa BEPOATHOCTEH.

OcBauBaTh NOHATHUSA: IPABUIIO YMHOKECHHUS
BEPOSITHOCTEN, YCIOBHAS BEPOSITHOCTD, HE3aBUCHMBIE
COOBITHS JEPEBO CIIyYalHOTO OIBITA.

N3yuarts cBoiicTBa (OIIpeieneHNs ) HE3aBUCUMBIX
COOBITHUH.

Pemathb 3a1a4u Ha ONPEIEIICHHUE U UCTIOJIb30BAHNE
HE3aBUCUMBIX COOBITUH.

Pemarhb 3a1a4yu Ha IIOUCK BEPOSITHOCTEHN, B TOM
YUCJIE YCIOBHBIX, C UCITOIB30BAHUEM JEPEBA
CIIy4aliHOTO OIbITa

O060061eHMe, 4 IIpencrasienue JaHHBIX. IHoBTOPATH N3YUEHHOE U BHICTPANBATH CUCTEMY
CHUCTEeMAaTH3ALUs 3HAHUI OnucarenbHas CTATUCTUKA. 3HAHUU.
['pads1. BepositHOCTB PemiaTh 3a1aumM Ha OpeACTABICHUE U ONKMCAHUE
CIIy4aifHOTO COOBITHSI. JIAHHBIX C TOMOUIBIO U3YUYECHHBIX XapaKTEPUCTHUK.
DneMeHThl KOMOMHATOPUKH PewmaTp 3agaum ¢ npuMeHeHneM rpagos.

Pemartsb 3agaum Ha HaxX0/ICHUE BEPOSTHOCTU
CITy4altHOTO COOBITHS IO BEPOSITHOCTSIM
3JICMEHTAPHBIX COOBITHI, B TOM YHCIIC B OITBITAX

C PAaBHOBO3MOXXHBIMH 3JICMECHTAPHBIMU COOBITHSIMU.
Pemars 3a1a4u Ha HAXOXKIAECHUE BEPOSTHOCTEN
00bETMHEHUS U IIEPECEUCHUS COOBITHH, B TOM YUCTIE
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM Irpad)MueCKUX
MPEJICTABICHUIN U JEpPEBA CIIYUYaHOTO OIbITA.
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PemaTp 3a1a4n Ha iepevyrcieHre KOMOMHAIUI
(4rcna NepecTaHOBOK, YUCIIA COYETAHMI),

Ha HaXx0XJICHUE BEPOSITHOCTEN COOBITHI C
MPUMEHEHUEM KOMOMHATOPHUKHU, B TOM YUCIIE

C UCIIOJIB30BaHUEM TpeyToJbHUKA [lackans

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34

102



9 KJIACC

OHepaHI/II/I HalJg COOBITHSIMH.

HeszaBucumocTs COOBITHI

HanmenoBanue pasnena |KonuuecTso OcHOBHOE coziepKaHue OCHOBHBIE BUJIbI IEATEIBHOCTH 00yYaOLINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 2 [IpeacraBieHue 1aHHBIX. IHoBTOPSATH N3YyYEHHOE U BBICTPAUBATDH CUCTEMY
8 kimacca OmnucarenpHas CTaTUCTHKA. 3HaHUH.

Pemars 3aga4m Ha PEACTABICHUE U ONMCAHUE
JTAHHBIX.

PemiaTh 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTEN
00BbEIMHEHUS U IIEPECEUCHHS COOBITHI, B TOM YHCTIE
HE3aBHUCHUMBIX, C UCIOJIb30BaHUEM rpadUuecKux
MPEJICTABJICHUM U JIEPEBA CIIYYaHHOTO OIIBITA.
PemaTthb 3a1a4u Ha IepeYMCIICHUE KOMOMHAIIUMA
(4uclia nepecTaHoBOK, YKCIIAa COUYETAHUM ),

Ha HAXOXKJICHUE BEPOSTHOCTEHN COOBITHIA

C MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCMOJIb30BaHUEM TpeyToJibHUKa [lackans

DneMEeHThl KOMOMHATOPUKH

[TepecranoBku. ®akropua.

CoueTaHus 1 YUCTIO
coueTaHuu. TpeyroinbHuK
[Tackams. IpakTnyeckas
pabota «Beruucienue
BEPOSITHOCTEMN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, YIIOPsII0UEHHAs 1apa, Tpoka 00bEKTOB,
NepecTaHOBKa, (paKTOpUal YUCIa, COYETaHUE, YUCIIO
cOoYeTaHu#, TpeyroJbHUK [lackans.

Pemiarhb 3a1a4u Ha IEPEYUCIIEHUE YITOPSAIOYECHHBIX
1ap, TpOoeK, EPEUHCICHUE IIEPECTAHOBOK

Y COUYETAaHUN IJIEMEHTOB PA3JINYHBIX MHOKECTB.
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KOMOMHATOPHBIX (PYHKITHIA PemaTtp 3aga4m Ha IpUMEHEHHE YUCIIa COYSTaHN]
AIIEKTPOHHBIX TAOJIHI» B airedpe (COKpaIieHHOe YMHOKEHUE, ONHOM
HeroTona).

Pemath, npuMeHssi KOMOMHATOPUKY, 3a1a41

Ha BBIYUCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C TOMOIIBIO
AIIEKTPOHHBIX TAOJUI] B XO/I€ MPAKTHUECKOH pabOThI

I'eomerpuyeckas 2 I'eomerpuueckas OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
BEPOATHOCTD BEPOSATHOCTh. Cy4daiiHbIi PemiaTs 3a1a41 Ha HAXOXKJIEHUE BEPOATHOCTEN
BBIOOP TOYKH U3 (PUTYPBI B OIBITaX, MPEJICTABUMBIX KaK BEIOOP TOUEK
Ha IUIOCKOCTH, U3 OTPE3Ka, Y3 MHOT'OYTOJIbHUKA, KPYyTra, OTpe3Ka Wil AyTH
U3 IYTU OKPY>KHOCTHU OKPYHOCTH, YHCJIOBOTO MPOMEXKYTKA
Ucnerranus bepryium 3 UcneiTanue. Ycnex u OcBauBaTh NOHSATHSA UCTIBITAHKUE, JIIEMEHTAPHOE
Heyaada. Cepusi UCTIBITAaHUM coObITHE B UCTIBITAHHUH (YCIIEX U HEYa4ua), CepHsl
110 TIEPBOTO ycCIexa. VCIIBITAHUI, HACTYIUIEHHUE MIEPBOIO yCIexa
Ucnerranus beprymm. (Heymauwu), cepus ucnbiTanuii bepuymu.
BepositHOCTH COOBITHIA Pemars 3a1a4u Ha HAXOXKIAECHUE BEPOSTHOCTEH
B CEpUU UCIIBITAHUN COOBITUH B CEpUH UCTIBITAHH JI0 TIEPBOTO yCrexa,
bepnyiu. [Ipaktrueckas B TOM YHCJIE C IPUMEHEHHEM (POPMYIIbI CyMMBI
pabota «VcneiTaHus F€OMETPUYECKON IIPOTrPECCUM.
bepnymm» Pemiath 3a1a4M Ha HaX0XKIEHUE BEPOSTHOCTEN

AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHIMA
bepHyinu, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPEIEICHHOTO YHCIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepnymn.

M3yuyaTs B X0/1€ NPaKTHYECKOil padoTHI,
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B TOM YHCJI€ C TIOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUN
bepnymm

Cnyyaiinas BenmuunHa

CrnyyaiiHas BeTuyuHa U
pacrpeesieHue
BEPOSITHOCTEM.
MareMaTn4eckoe 0XKUIaHNuE
Y JUCIIEPCHUs CIIy4YalHON
BeNMYMHEL. [Ipumepsr
MaTEMaTUYECKOTO 0KHJIaHUS
KaK TEOPETUYECKOTO
CpPEAHEro 3HAaYCHUs
BEJTUYMHBI.

[TonsiTue o 3aKoHE OOMBIINX
yucein. M3mepenue
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [ [puMeHenue 3akoHa
OOJBIINX YUCEN

OcBOUTH MOHATHS: CTydailHas BEJIMYNHA, 3HAYCHUE
CIy4aillHOW BEJIMYMHBI, PACIPECICHUE
BEPOSITHOCTEM.

HN3yuathb 1 00CyKIaTh IPUMEPHI TUCKPETHBIX U
HETMPEPHIBHBIX CIIyYallHBIX BEJIUYHH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
V3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABILINECS

B KypC€ CTaTUCTUKH), MOJICTIbHBIX CITy4YalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(OpocaHre MOHETBI, UTPAJIBHOU KOCTH, CO CITy4YailHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHA. MATEMATUYECKOE OKUIAHUE
CIIy4allHOW BEJIMYMHBI KaK TEOPETUYECKOE CPEHEE
3HAYCHHE, JUCIIEPCHUS CIyYalHOU BEJIUYUHBI KaK
aHaJIor AMCIEPCUU YUCIOBOIO Habopa.

PemiaTs 3a1a44 Ha BBIYMCIIEHUE MATEMATUYECKOTO
0XKHUJIAHUS Y JTUCIIEPCUU TUCKPETHOM CIIyYalHOMN
BEJIMYMHBI 110 33JTaHHOMY PaCIpPEICIICHUIO, B TOM
YUCJIE 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMUTBHCS C MATEMATUYECKUM OKHIAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPENCICHUI, B TOM

YU CJIE PACIIPEAEIIEHUS CITyYalHON BEIMYUHBI «UUCIIO
YCIIEXOB» B CEPUU UCIBITaHUN bepHyum.
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N3y4arh 4acTOTy COOBITHS B IOBTOPSIOIINXCS
CIIy4alHBIX OMBITaX KaK CIyYailHyIO BEJIMYHHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIIHX Yncel (B popme
bepuynn): mpu 00JIBIIOM YKCII€ ONBITOB YacTOTa
cOOBITHSI OJIM3KA K €r0 BEPOATHOCTH.

Pemartsb 3a1a4u Ha U3MEPEHUE BEPOSITHOCTEH

C MOMOIIBIO 4acToT. O0CYKAATh POJIb 3aKOHA
OOJIBIIINUX YKCeSl BOOOCHOBAaHUHU YaCTOTHOTO METO/Ia
U3MEPEHUS BEPOATHOCTEM.

OOcyxaaTh 3aKOH OOJIBIINX YKCEN KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOMYHUBOCTH B U3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIITUX YKCEIT B IPUPOJIE U
B YKM3HU YEJIOBEKA

O0600611eH1Ee, KOHTPOJIb 5 [IpeacraBieHue naHHBIX. IHoBTOPATH N3YYEHHOE U BBICTPANBATH CUCTEMY
OnucarenpHas CTaTUCTHKA. 3HaHUM.
BepostHOCTh CitydaiiHOTO Pemarnb 3a1a4u Ha IPEACTABIICHUE U ONTMCAHKE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMmOuHaropuku. Ciyyaiiuple | Pemiarhb 3aga4m Ha HAXOXKJICHHE BEPOSTHOCTEH
BEJIMYMHEI U PACIIPENETCHUS | COOBITUM, B TOM YHCJIE B ONBITAX C
PABHOBO3MOHBIMH JIEMEHTAPHBIMU COOBITUSIMH,
BEPOATHOCTEH OOBEANHEHUS U TIEPECCUCHHUS
COOBITUM, BEIYUCIISITh BEPOSITHOCTH B OIBITaX
C CEpUSAMMU CIIyYaWHBIX UCIIBITAHUIN
OBHIEE KOJIMYECTBO 17
YACOBIIO [TPOTPAMME
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